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5.7 IlpencraBienue pe3yabTaTOB

IIpunoxenue A. 3BYKOMU30JUPYIOIAS CIIOCOOHOCTH IIYMO3AILIUTHBIX HAPYKHBIX
OTPAKJICHUIN

IIpnnoxxenne b. VYpoBHUM 3BYKOBOM MOINIIHOCTH IIIyMa. T'€HEPUPYEMOIO B
ITYMOTJIYIIINTEIIX

[Ipunoxenne B. 3Bykon3o0siys 00bEKTOB C TOMOIIbIO YKPaHOB

[punoxenne I'. OO6mme TpeOOBaHUSA K 3BYKONOTJIOIIAIOIIMM MaTepHaliaM U
KOHCTPYKIHWAM, JOIMMYCKACMBIM K MPUMCHCHUIO HA CTAHIUAX MCTPOIIOJIMTCHA

IIpunoxenue /1. YacTOTHBIE XapaKTEPUCTUKU KO? HUIHMCHTOB 3BYKOIIOIIOIICHUA
HCKOTOPBIX MATCPUAJIOB U KOHCT[ZYKQI/Iﬁ

H[!I/IHO)KCHI/IC E. DxBuBaneHTHOE 3BYKOIIOITIOMICHUC NACCAKHUPOB HA CTAHIIUU.
3HaYCHUS KO3 UIOWCHTA n JJId Yy4YCTa NOIVIOMCHHA 3BYKA B BO3AYXC IIPpU

temaeparype 20 °C

IIpunoxenne XK. BelunciieHne SKBHBAJICHTHOI'O YPOBHS 3BYKA 32 BPEMs OLICHKHU
LIIYMOBOTO BO3ACUCTBUS

IIpunoxenue 3. bubnumorpadus

BBE/IEHUE

Hlywm - onuH 13 Hanbosiee pacIpPOCTPAHEHHBIX BPEAHBIX (PaKTOPOB rOPOACKON CPEbI.
OnpIT SKCIUTyaTalldd METPOIOJIUTEHOB TMOKa3ajd, YTO OHU SIBISIFOTCS HCTOYHUKOM
WHTEHCUBHOIO IIyMa Ha IMOBEPXHOCTH 3€MJIM B OKPYXKAIOLIECH >KUIJIOM 3acTpoiike, Ha
MIPOU3BOJCTBEHHOW TEPPUTOPHH U BHYTPH CaMUX COOPY>KEHUI B TeX CiIydasX, KOrja He
NPHUHITHL  COOTBETCTBYIOIIME MEpPHI IO €ro CHIDKeHHI0. BHenpeHne HOBBIX
TEXHOJOTMYECKHX TPOIIECCOB, POCT MOIIHOCTH U OBICTPOXOJHOCTH MEXaHHYECKOIO
o0Opy/0BaHusl, MEXaHU3allUs TNPUBEINM K TOMY, YTO B IPOIECCE CTPOUTEIHCTBA U
SKCIUTyaTalui 00BHEKTOB METPOTIOIUTEHOB HACEJIEHNE MTO/IBEPTraeTcsl BO3ICHCTBUIO IITyMa
BBICOKHUX ypoBHeH. [IpoGimema OOpbrOBI C IITyMOM SIBISIETCS HEOTHEMJIEMOW YacCThIO
OXpaHbI TPy/ia U 3aIIUTHI OKPY’KaIOLIEH Cpebl.

WNnxeHepHble OOBEKTHl METPONOJIUTEHOB  SIBJIAIOTCS OJHUMH M3 OCHOBHBIX
UCTOYHUKOB IlIyMa B KpYIHBIX Tropojgax. MHOro miyma co34al0T CTPOUTEIbHbBIE
IUIOUIAIKK M AJIEKTPOJEINO, TaK Kak IMPU HUX OJKCIUTyaTallMd paboTaloT pa3indyHbIe
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MaIllMHbl, MEXaHU3MbI U YCTAHOBKH, KOTOpBIEC SIBJISAIOTCS MHTEHCUBHBIMM MCTOUYHUKAMHU
KaK IIymMa, Tak U BHUOpanuu. Bpicokas cTeneHb KOHLEHTpPAlMM 3TUX HCTOYHUKOB Ha
CPAaBHUTEIHLHO HEOOIBLIONW TEPPUTOPUU MPHUBOAUT K TOMY, YTO B OKPY’KAIOIIYIO Cpely
NPOHMKAET IIYM BBICOKOM HMHTEHCHMBHOCTH. M3 Bcero MHOrooOpasusi MalluH U
MEXaHU3MOB, pabOTalOMUX Ha OOBEKTaX METPONOJIMTEHOB, B KayecTBE HCTOUYHUKOB
IIymMa, OKa3bIBAIOUIMX Haubojee HeOJIaronpusaTHOE BO3ACUCTBHE HA OKPYXKAIOIIYIO
cpeny, CleyeT B MEepBYIO OYepeb BBIIEIUTh MOIIHOE BEHTWISALIMOHHOE 000pYI0BaHUE,
0COOEHHO KpBIIIHBIE BEHTUJISATOPHI U KOoMIlpeccopbl. CBA3aHO 3TO C TEM, YTO MMOMHUMO
TOTO, YTO IIyM OT 3THUX MCTOYHUKOB, OCOOEHHO YCTAHABJIMBAEMBIX OTKPBITO, SIBJISETCS
JOCTaTOYHO WHTEHCUBHBIM, HOPMBI Ha €T0 JJOITyCTUMBIE 3HAUEHUS - O0Jiee )KEeCTKHE.

JIpyruMH MCTOYHUKAMH HEOIAaronpuUsTHOIO aKyCTHYECKOTO BO3JCHCTBHUS SBISIOTCS
pabortaromnii  Ha  0o0BEKTax  TpaHCHOpT  (OOCTyXXMBAIOIIME  CTPOMILIONIAIKU
OosbLIETpy3HBIE ABTOMOOMIM W T0€3/1a 3JEKTPOJIENO) U CTPOUTEIbHBIE MEXaHU3MBI
(9KkckaBaTophl, OynbpA03€pbl, MNOABEMHBIE KpaHbl M T.1.). OCOOEHHOCTBIO 3TUX
MCTOYHUKOB SIBJISIETCS TO, YTO OHU PAa0OTAIOT HA OTKPHITOM MPOCTPAHCTBE, UYTO CHUIIBHO
3aTpyJHAET CHI)KEHHE UX IlIymMa CTPOMTEIbHO-aKyCTHUYeCKMMM Metomamu. K rpymme
MEXAaHU3MOB  IIOBBIIIEHHOTO  aKyCTHYECKOI'O pHCKa CIEAyeT OTHECTH  TaKkKe
000pyZI0BaHUE TMPOU3BOACTBEHHBIX MACTEPCKUX, I'PY30BbI€ MOJBEMHUKH U 3CTaKaJbl.
Kpome TOro, 4ro BbllI€yKa3aHHbIE HCTOYHUKHM CO3JAIOT B OKPY’)KAIOWIEH 3acTpoilke
MOBBIIIGHHBIE YPOBHM IlyMa, YacTb MX (Hampumep, Moe3la MeTpo) paboTaeT B
KPYIJIOCYTOYHOM pEXHME, 4YTO B OOJBIIMHCTBE CIy4aeB NPUBOJUT K HaApPYIICHHIO
IIyMOBOTO KOM(OpTa B HOYHOE BpeMs. DTOT IIyM BBI3BIBAET CIIPABEIUIMBBHIE KAT0ObI
HaceneHus. [lonojkenue ycyryOssiercss TeM, 4YTO B IPOEKTaX CTPOUTENBCTBA U
MIPOM3BOJICTBA paboT He yAenseTcs JOJKHOE BHUMAHUE BOIIPOCAM CHIDKEHUS LIyMa.

B HacrosmeMm CBOIIe npaBuJI TMPUBCACHBI CBCACHUA 00 HMCTOYHHKAX myma,
PACIIOJIOKCHHBIX TIPECUMYIICCTBCHHO Ha cenuTeOHOM TCPPUTOPHHU, HpI/IMBIKaIOIJ_Ieﬁ K
JIMHUSAM HA3€MHOI'0 W NOA3CMHOTO MCTPOIIOJIMTCHA. 3,[[6013 H3JI0KCHBI TaKXKXE MCTOIbI
pacu€ta MW OLCHKU ypOBHCfI mymMa H CITIOCOOBI pa3pa60TKH HITYMO3AIUTHBIX
MCPOHpI/IHTI/Iﬁ 0T 00BEKTOB MCTPOIIOJIMTCHA.

B CBojne mpaBui pacCMOTPEHBI BONPOCHI aKyCTUYECKOTO NMPOEKTUPOBAHUS CTaHLUMN
METPOIIOJINTEHOB, B TOM 4YHcje HpoOieMbl oOecreyeHus aKyCTHYeCKOro Komdopra B
MOJI3EMHBIX BECTUOIOJIAX U Ha maTdgopmax. B cBA3M ¢ 3TUM OH BKIJIOYAaeT OOIMIA TIaH U
[IOCJIEIOBATEILHOCTh AKYyCTUYECKUX pacyeToB, METOIAbI ONTHUMHU3ALMHU AKYyCTHYECKUX
[1apaMeTpoOB, METOJAUKY 3JIEKTPOAKYCTUUYECKUX PAaCyETOB, a TAKXKE PEKOMEHIALUU II0
ONTUMANBHBIM  CIIOCOOAaM TMPUMEHEHHsT W THUMAaM aKyCTHUECKHMX MaTepuajoB H
KOHCTPYKLHUH.

B CBozxe mpaBuin pacCMOTPEHBI TakXe BOIPOCHI KOHTPOJS LIyMa, CO3JaBacMoOro B
MOMEIICHUAX O KUIBIX M OOIIECTBEHHBIX 3MaHUH TMpU JBWKEHUHM T[OE370B B
METPOIOJUTEHAX, OCYIIECTBIAEMOrO MPU INPUEMKE B JKCIUTyaTallUI0 HOBBIX JIMHUN. B
OTIMYHE OT ACUCTBYIOUIMX HOPMATHUBHBIX JOKYMEHTOB 10 U3MEPEHMIO U OLICHKE IllyMa
(I'OCT 23337, I'OCT 20444) B nHacrosmem CBojxe mpaBui yuyTeHa creruduxa
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METPOIOJUTEHOB, COCTOSAINAs B TOM, UTO IIyM, T€HEPUPYEMBII NIPU IBUKEHUU MOE3/0B,
HOCUT HENOCTOSHHBIA IPEPBIBUCTBIM  XapakTep M IOBTOPSETCS C  IEPUOJOM,
ornpenenseMblM TpadUKOM JBM)KEHUS T0e310B. Mertoabl, ycraHoBieHHbIe CBOJIOM
IIpaBWJI, IO3BOJSIIOT IO  W3MEPEHMSM, BBIINOJIHEHHBIM B TEUEHUE  OJHOIO
(UKCUPOBAHHOTO  peXUMa  JBIKEHHUS  IO€3/10B, OINpENeNIUTh YPOBHU  IIyMa,
XapaKTepU3yIOIUE APYTHEe pPEXKUMBL. IJTO [JAeT BO3MOXHOCTb OLIEHUTH IIyMOBOE
BO3/ICHCTBHE HE TONbKO 3a 30 MUH peanu3aluM pexuma Hambosiee MHTEHCHBHOTO
JIBUKCHUST TIO€3/I0B, HO Takke 3a ycraHoBienHoe CH 2.2.4/2.1.8.562 [1] cymmapHOe
BpeMsI OLIEHKHU IIIyMOBOTO BO3/eiicTBUs B TeueHue AHA (16 1) u Houn (8 u).

CBox mpaBun  pa3paboTaH Ha  OCHOBE  COOTBETCTBYIOIIMX  PYKOBOJCTB,
NOJAroToBJIeHHBIX Bubpoakyctuueckoii nadopatopueit MOO «ToHHenbHas accoruanus»
U MPOLIEIINX anpodalnio Ha TUHUSIX MOCKOBCKOT'O METPOIIOIUTEHA.

On npeaAHa3HAuUCH I apXUTCKTOPOB, HHKCHCPOB U TCXHHUYCCKUX pa6OTHI/IKOB,
3aHUMAOIIUXCA  MPOCKTUPOBAHUCM, CTPOUTCIILCTBOM U HpHeMKOﬁ HOBBIX H
peKOHCprKHHCﬁ I[eﬁCTBYIOIHHX 00BEKTOB MCTPOIIOJIMTCHA, a TAKIKC UX BKCHHyaTaHHeﬁ.

CBonl mpaBWJl BXOOUT B KOMIUIEKC HOPMATUBHBIX JOKYMEHTOB, MOJTOTOBJIEHHBIX B
cBs3u ¢ paspaborkoit CHull 32-02 «MetpomonureHs». OH MOXKET HCHOIB30BATHCS
TaKKe MPU MEePUOIUYECKOM KOHTPOJIE JEHUCTBYIOIUX JIMHUM METPOIIOJIUTEHOB.

B pa3pabotke nanHoro CBoja npaBuil MPUHUMAIN Y4acTHE:

PYKOBOIUTENb pa3paboTKu - 3aB. BHOpoakyctuueckoi naboparopueit TAP, kann.
texH. HayKk C.A. Kocmapes, Hay4HBI KOHCYJBTAHT - A-p (u3.-mMar. Hayk, mpodeccop
C.A. Pubax;

OTBETCTBEHHBIE UCTIOTHUTENHN - TJIABHBIA HAYyUHBIH COTPYJIHUK, A-p TEXH. HAYK, WICH-
Kop. Metponornueckoit akagemuu (pazgenst 1; 2; 3.1 - 3.3.6; 3.5, npunoxenus X, 3)
HUE. [[ykepHukos, BeIyIM HAy4YHbIH COTPYAHUK, KaHI. (pu3.-mat. HayK B.H. Anexcees,
BEIyIMI HAYYHBIA COTPYIHUK, KaH[. TeXH. HayK (pa3nmensl 1, 2, 4, npunoxenus [ - E, 3)
X.A. lupowceyruu.

CII 23-104-2004

CBO/I IPABUJI ITO ITPOEKTUPOBAHUIO U CTPOUTEJIBCTBY

OIIEHKA ITIYMA IIPU TIPOEKTUPOBAHUU, CTPOUTEJIBCTBE
N OKCIIVIYATAIIUM OBBEKTOB METPOIIOJIMTEHA

NOISE ASSESSMENT IN DESIGN, CONSTRUCTION AND OPERATION
OF METRO UNITS
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1 OBJIACTDb IPUMEHEHUA

Hacrosmmuii CBOI[ mpaBUJI pacCipoCTPAHACTCA Ha UMCTOYHHUKHU HIyMa, HCIIOJIb3YCMBIC
npu CTpPOUTCIBCTBE UM SKCILTyaTallun 00BEKTOB MCTPOIIOJIMTCHOB, TaKHUX, KakK
CTPOUTCIIbHBIC ITUIOIIAAKHA, 3JICKTPOACIIO, BECTUOIONH CTaHHHﬁ, a TaK’KC JJICKTpOIoe3aa.

CBox mpaBwJl yCTaHaBIMBaeT TpeOOBaHHUS, KOTOPBIMHU CIEIYET PYKOBOJCTBOBATHCS
IIPY BBINIOJHEHUHU aKyCTUYECKHX PAcyeTOB I10 OLIEHKE CTEMEHU LIYMOBOIO JTUcKoMdopra
Ha  CEIUTEOHOH  TEPPUTOPHM,  PACHOJOKEHHOM B  OKPECTHOCTH  OOBEKTOB
METPOIIOJIUTEHOB, M MpPU DPa3pabOTKE MEPONpUATHUH Uil oOecreueHHsl JOMyCTUMBIX
YPOBHEH IlIyMa, perjlaMeHTUpyeMbIX caHuTapHbiMu Hopmamu CH 2.2.4/2.1.8.562-96 [1].

B Hem paHa enuHas METOAMKAa aKyCTHMUECKOTO MPOEKTHUPOBAHHUS U  METObI
ApPXUTEKTYPHO-AKyCTUUYECKUX, CTPOUTENIbHO-aKyCTUYECKUX U  AJIEKTPOAKYCTHUUECKHUX
pacdyeToB OCHOBHBIX THIIOB MOMEIICHUH, MPEACTABNISIONIUX MOJ3EMHBIE BECTHUOIOIH
cTaHUUi MeTponojuTeHa. K HUM OTHOCATCS: MPONMOPLHOHAIBHBIE TOMEIICHUS Pa3HOTO
o0bemMa 0e3 aKyCTUYeCKOro pas3felieHUs] [EHTPAIbHOTO BECTUOIONS U TOCAIOYHBIX
mw1atopM; MPOMOPIHOHATBHBIE TIOMEIICHHS ¢ pa3ielieHueM o01ero odbemMa CTaHIUU
HA CHUCTEMY CBS3aHHBIX aKyCTUYECKUX OOBEMOB; TUCIPONOPIIMOHATIHHBIC TOMEIICHUS C
pasHoil ¢dopMOil TOTONKOB (IJIOCKHE WM CBOAYATBHIC), C EAMHBIM aKyCTHUYECKUM
00BEMOM; TUCIPOMOPIIMOHANIFHBIC TOMEIICHUs ¢ pa3Hol (QopMON MOTOIKOB U
aKyCTHUYECKUM pa3[eieHneM oO0Imero oobeMa CTaHIMM Ha IEHTPAIbHBIH U OOKOBBIE
00BEMBI; 3aKPBITHIE U MOTY3aKPHIThIE CTAHIIMH B YPOBHE MOCATOYHBIX MIIATHOPM.

CBOI[ paBuJI yCTAHABJIMUBACT TAaAKKC MCTOAbI H3MCPCHUA W OLCHKHU IIyMa,
CO3aaBacMoOro B NIOMCHICHHUAX XHUJIbIX U 06IJ_ICCTBCHHLIX 3JaHUM OT JBMXKEHHUS IIOE37I0B B
MCTPOIIOJINTCHAX. I/ISMepeHI/I}I BBITIOJIHAKOT € LECJIBKO KOHTPOJIA IIyMa, CO31aBa€MOI'0 B
NOMCIICHUAX  KUIIBIX H O6IJ.[CCTBCHHLIX 3JaHUH npu JABUKCHUU TMOC3J0B B
MCTPOIIOJIMTCHAX, HA COOTBETCTBUC NOIIYCTUMBIM YPOBHAM IO [l]

2 HOPMATHUBHBIE CCBUJIKHA

B nacrosmem CBojie mpaBuiT UCIIOJIB30BAHBI CCHIIKU Ha CIIEAYIOIINE TOKYMEHTHI:

I'OCT 12.1.036-81 CCBT. Illym. JlomycTUMBbIE YPOBHHU B KUJIBIX M OOIIECTBEHHBIX
3/IaHUSAX

I'OCT 11214-86. OxHa 1 OalKOHHBIE JBEPHU JEPEBSHHBIC C JBOMHBIM OCTEKJICHHEM
JUTSI )KAJTBIX U OOIIIECTBEHHBIX 3MaHUM. THUIIBI, KOHCTPYKITUS U Pa3MephI
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I'OCT 17187-81. Hlymomepsl. OOmue TeXHUYECKHE TPeOOBAaHUS M METOMbI
UCIIBITAaHUN

I'OCT 20444-85. Illym. TpaHcnopTHble NOTOKH. MeToapl ONpeaeneHus IyMOBOMN
XapaKTEPUCTUKHU

I'OCT 23337-78. lllym. MeTtoabl u3MepeHHs IIyMa Ha CeNUTeOHONW TEPPUTOPUU U B
MOMEIICHUAX KHUIIBIX U OOIIECTBEHHBIX 3JaHUN

I'OCT 23941-2002. [Ilym mammH. MeTobl ONpPENENIeHHs] IIyMOBBIX XapaKTEPUCTHK.
OOure TpeboBaHUs

I'OCT 24146-89. 3putensHbie 3anbl. MeTo M3MEPEHHsI BpeMEHU peBepOepaun

I'OCT 24699-2002. bioku OKOHHBIE JEPEBSIHHBIE CO CTEKJIONAKETaMU. TeXHUYECKUE
yCIIOBUS

I'OCT 25902-83. 3putenbHbie 3anbl. MeTo onpeaencHus pa300puuBOCTUA PeUn

CHulI 23-03-2003. 3amuTa OT nryma

CHullI 32-02-2003. MeTponoJIUTEHbI

3 AKYCTUUYECKHUE PACYHETDBI U
BbIBOP MEPOIIPUSITUH IO
CHUKEHUIO ITYMA HA
CEJIUTEBHOM TEPPUTOPUU OT
NCTOYHUKOB, PACITIOJIO’KEHHbBIX
HA HASEMHDBIX OB BEKTAX
METPOIIOJUTEHOB

3.1 O0mue MoJI0KeHUA

3.1.1 VcTounnkamu 1ryMa Ha Ha3eMHBIX 00BEKTaX METPOTIOJIUTEHOB SBIISIOTCS:

- Imoe€3aa MCTPOIIOJIMTCHOB,
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- TPAHCIOPT;
- BEHTHJISIIUOHHOE 000PY/I0BaHUE U KOMIIPECCOPHI;
- TEXHOJIOTHYECKOE 000pyI0BaHNUE;

- IUTOIIAJIKH TTOTPY30-pas3rpy30uHbIX padoT;

- CTPOMTEJbHbIE MAIIMHBI U MEXaHU3MBI.

Ilo xapakTrepy HM3MEHEHMS BO BPEMEHHU ILIYyMbl IOAPA3JIECISIIOT HA IOCTOSHHBIE U
HENOCTOSIHHBIEC, B 3aBUCUMOCTH OT TOIO, M3MEHSETCS JIM YPOBEHb 3ByKa 3a BpeMs
HaOmoneHust He Oojee wiau Oojee yeM Ha 5 OBA mHpu U3MEpEHUsIX Ha BPEMEHHOM
XapaKTepUCTUKE «MeJUIeHHO» Imymomepa [1]. K mOCTOSHHBIM IIymamM MOTYT OBITH
OTHECEHBl,  HAlpUMeEp, IIYMbl  BEHTWILILMOHHBIX  CHUCTEM,  KOMIPECCOPOB,
TpaHc(OpMATOPOB, K HEMOCTOSIHHBIM IIyMaM - IIyMbl aBTOMOOWJIBHOTO U
KEJIE3HOJOPOKHOTO TPAHCIIOPTA, 3€MJIEPONHBIX MAILUH, IOABEMHBIX MEXAHU3MOB U T.II.

3.1.2 PaboThl IO CHIXKCHUIO myMa OCYHICECTBIIAKOTCA IO CICAYIOIMIUM OCHOBHBIM
HaITpaBJICHUAM:

- B HCTOYHHUKAX IMyMa KOHCTPYKTHBHBIMU MCTOAaMU (CO3,Z[3.HI/IC U TPUMCHCHHC
MaJIOIYMHBIX arpe€raTtoB U BKHHaﬁ(eﬁ);

- AIMHUHUCTPATHUBHBIMU MCTOAAMU (peFJIaMCHTaLII/ISI BpPEMCHU pa60TBI HCTOYHHNKOB
uryma);

- Ha TYTH PACIpOCTPAHCHHUS IIyMa OT HCTOYHUKA 1O OOBEKTOB IIyMO3AIUThHI
APXUTEKTYPHO-TUIAHUPOBOYHBIMH M MH)KEHEPHO-CTPOUTEJIbHBIMA ~ METOJAMH W
CpelCcTBaMHu.

Hacrosmuii CBO,Z[ npaBuJI pacCMAaTpUBACT TJIAaBHBIM o6pa30M cpeacTBa CHHUIKCHUA
IIyMa Ha IIYTHU €T0 pacCipoOCTpaHCHU.

3.1.3 CpexactBa NIyMO3aIIUThl, CIOCOOCTBYIOIIME OOECHEUEHUIO JOMYCTUMBIX
YPOBHEH IlIyMa, ClIeAyeT pa3padaTbiBaTh HA OCHOBE aKyCTHUYECKHUX PacueToB.

3.1.4 HopMupyembpiMH MapaMeTpaMyd [OCTOSIHHOTO IlIyMa SIBIIIFOTCS YPOBHHU
3BYKOBOTO JaBiieHuss L, Ab, B OKTaBHbIX MOJOCaX CO CPEIHEr€OMETPUUYECKUMHU
yactotamu 31,5; 63; 125; 250; 500; 1000; 2000; 4000; 8000 I'm [1]. Homyckaercs
HCIIONb30BaTh ypOBEeHb 3ByKa LA, NBA, B KauecTBe XapaKTEPUCTHKU MOCTOSIHHOTO
LIMPOKOIIOJIOCHOTO LITyMa.

3.1.5 OI_IeHKa COOTBCTCTBUA NONYCTUMBIM YPOBHAM IJId UCTOYHUKOB, CO3AAROIIUX
MMOCTOSTHHBIM ITyM Ha 3alluIacMbIX O6’LCKTaX, MMPOU3BOAUTCA IO (bopMyne

PaapaboTka v akcnepTtuaa PasmelleHne pexnams

t bEY Bvanec-nnaqos, T30 4 B poxymenTax: s

B (985) 760 -61-43 reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

DLcym tp i = Leym i - Lo i, (3.1

rae Leym i - CyMMapHbId yPOBEHB 3BYKOBOT'O JIABJICHHUS B [-i OKTAaBHOMW IOJIOCE YacTOT B
pacueTHOI Touke (M3MEpPEHHbIHN WM pacCUMTaHHbIN), 1b:

A7
Ly = 101g D 1075,
= (3.2)

N - gucio OIHOBPECMCHHO pa60TaIOH_II/IX HCTOYHHKOB IIyMa,

Lij - ypOBEHb 3BYKOBOI'O JaBJICHHS B (- OKTaBHOM II0JIOCE OT j-I'O UCTOYHHKA IIIyMa,
nb;

Lyion i - MOMYCTUMBIA YpOBEHb 3BYKOBOTO JABJICHHs Ha 3alllMIIA€MOM OOBEKTE B
JTAHHOW OKTaBHOM moJjoce, ab [1].

O1neHKy COOTBETCTBUS IIIyMOBOTO PEKMMa HOPMATUBHBIM TPEOOBAHUSAM JOIYCKACTCS
BBITIONHATH 110 opMyIie

DLA cym tp = LA cym - LA nom, (3.3)
rae LA cym - CyMMapHbIif ypOBeHb 3ByKa OT HCTOYHHKOB IyMa B PacyeTHOH TOUKe,

nbA, onpeaeNneH bl ¢ UCIOIb30BaHUEM YaCTOTHOM Koppekuuu A, KAj, mrymomepa (CM.
tabmuiy 3.1)

a
Ly = 101g 710" ot
A ; (3.4)

LA nom - 10NyCTUMBIN YpOBEHb 3ByKa Ha 3amuiiaeMoM oobekTe, 1bA [1].

Tab6nuna 3.1 - OTHOCHTEJbHAA YaCTOTHAS XAPAKTEPUCTHMKAa A HIyMOMepa IO
I'OCT 17187

CpennereoMerpuyeckas 31,5 63 | 125 | 250 | 500 [ 1000|2000 | 4000 | 8000
4acTOTa OKTAaBHOM IIOJIOCHI,
I'n
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Kai, nb -39,4|-26,2|-16,1| -8,6 | -3,2 | 0 |+1,2|+1,0| -1,1

OrpuuarensHoe 3HayeHue BenuuMH DLcym Tp XapakTepu3yeT OOECIEYeHHOCTh
TpeOOBaHUI CAaHUTAPHBIX HOPM [1] B pacueTHON TOYKE, IMOJIOKUTEIHLHOE - HEOOX0IUMOE
CHIDKEHHE YPOBHEH LIyMa, KOTOPOE MOKET ObITh JOCTUTHYTO CHIMKEHHEM H3JIy4aeMOro
UCTOYHUKAMU [IyMa WM  TOBBIIIEHHEM UIYMO3aUIUTHBIX KauyeCTB  CPEJCTB,
MPEMSITCTBYIOLIUX PACIPOCTPAHEHUIO IIIyMa.

3.1.6 HopMmupyembiMM  mapaMeTpaMM  HEMOCTOSHHOTO  IIymMa  SIBJISIFOTCS
SKBUBAJICHTHBIN LA »>xB M MaKCUMaJbHbIA LA max YPOBHHM 3BYyKa, 1bA.

3.1.7 Ilpu pabGore HA OOBEKTE METPOIOJIMTCHA WMCTOYHUKOB, CO3JAFOIINX
HEMOCTOSHHBIN IIIyM, OLIEHKa COOTBETCTBUS HOPMATHBHBIM TPEOOBAaHUSM BBIIOJIHAETCS
o ¢popmyam:

DLA sk cym tp = LA 3kB cym - LA skB nom; (3.5)
DLA max tp = LA max - LA max nor, (3.6)

rae LA sk cym - OOmMi ypOBEHb 3ByKa B PacYETHOM TOUKE, ONMPENEIACMbIH Kak
SHEPreTHYECKas CyMMa CyMMapHOro ypOBHs 3ByKa LA cym OT HCTOYHHMKOB ITOCTOSHHOTO
myma, omnpezaeneHHoro mno ¢opmymnam (3.2), (3.4), U cymMMapHOro 3KBHBAJICHTHOTO
YPOBH: 3ByKa L4 5kB cym OT HCTOYHUKOB HEMOCTOSHHOTO IyMa, 1bA

AL, =101g[10% 5 + 10 mer]

Azwaipin (3.7)

[Ipu 3TOM BHayasie ompenesseTcs CyMMapHbId ypoBeHb 1o ¢gopmyne (3.2), a 3ateMm
BBITIOJTHSIETCS KOppekiusa A no gpopmyiie (3.4).

CyMMapHBIil SKBUBaJCHTHBIH YPOBEHb 3BYKa OT MCTOYHHUKOB HEMOCTOSIHHOTO IIyMa
pPacCUYUTHIBAIOT IO opMyIie

g = 101 S1000me
J=1 (3.8)
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rac LA 3KB ] - DKBUBAJIEHTHBIN YPOBCHBb 3BYKa OT j-FO HNCTOYHHKA HCIIOCTOAHHOI'O IIyMa,
IbA;

N' - 4UCI0 MCTOYHHKOB HEMOCTOSHHOTO IIyMa, paboTarolMX B TEYCHHE BPEMEHHU
OLICHKH IITyMOBOTO Bo3zaeicTBus (16 1 qHem, 8 1 Houbto [1]).

OKBHMBAICHTHBI YpOBEHb 3ByKa L4 »5kB j ONPENENACTCS KaK CpeiHee 0
MHTEHCUBHOCTHU €0 3HAYEHUE 33 BPEMS OLIEHKH T, T.€.

Ly =10l %?rkm”'“’*ﬂf ,
(3.9)

rac m - 9YUCJI0 UHTCPBAJIOB C Pa3JIMYHBIMHA 3HAYCHUAMU YPOBHS 3ByKa BO BpCMCHHU T,

k
T k - JUIATENHLHOCTh MHTEPBAJIA C YPOBHEM 3ByKa L.-i;", .

3.1.8 Eciu cyMMapHBIii IIyM B PacUYeTHOM TOYKE MPEBBINIAET JOMYCTUMbIA yPOBEHb
(DLcym tp i > 0 it DLA cym 1p > 0; DLA 5xB cym 1p > 0 wim DLA max tp > 0),
CIIELYeT ONPEETMTh HCTOYHHUKH TIOBBIIIEHHOTO IyMa B JAHHOM PACUYETHOM TOUKE H IS
KaXI0T0 M3 HUX ONPEIETUTh TPEOYEMOE CHIKEHHUE IITyMa.

Tpe6yeMoe CHMIKCHHC IIyMa CICAYCT ONPCACIATL OTACIBHO AJIA KAXI0TI0 UICTOYHUKA
U3 I'pyNIl OAHOTUIIHBIX UCTOYHUKOB ITyMa.

[Ilpumeyanue - OJHOTUIIHBIMU CUHTAIOT MCTOYHUKH, JUIsI KOTOPBIX B
paccMaTpuBaeMOl pacyeTHON TOUYKE YCTaHOBJIEHBI OAMHAKOBBIE 3HAYEHUS AOITYCTHUMBIX
ypOBHEH IIymMa (HarpuMep, BEHTHIISATOPHI).

Tpebyemoe cumxenue mryma DLtp j onpeensior s ypoBHER 3ByKOBOIO JIaBJICHHUS B
pacUeTHBIX TOYKAX JUIsl KaXKI0M OKTaBHOM MOJIOCH] YacTOT.

Eciu rpymnia OAHOTUIIHBIX HWCTOYHHUKOB COACPKUT MCTOYHHUKU IyMad, YPOBHH
3BYKOBOI'O JaBJICHHUS B pacquHoﬁ TOYKEC OT KOTOPBIX paA3JINYAaOTCA Ooitee yem Ha 10 I[B,
TAaKyIlO I'pyniry p336I/IBaIOT Ha ABC NOATPYHIIBL: IMOATPYIIIY MCTOYHHUKOB IIyMa, YPOBHU
3BYKOBOI'O JaBJICHUSA OT KOTOPBIX B paCCManHBaeMOﬁ pacquHoﬁ TOYKE HE 0oJiee ueM Ha
10 ab oTian4yarTca OT MAaKCHMallbHOTO YPOBHA 3BYKOBOI'O JaBJICHUSA B JIaHHOM
pacquHoﬁ TOYKEC, W HNOArpymniy OCTaJIbHbBIX HCTOYHUKOB IymMa C 0ojlee HUBKHMU
YPOBHSIMH 3BYKOBOT'O JaBJICHUS.

I[J'IH KaXJa010 U3 HICTOYHHUKOB nepBoﬁ NOATPYHIIBI BEIYUCIIAIOT DLTp ] o (I)OpMyJ'Ie
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DLij:Lj-Lﬂon'i‘lO lgnl, (310)

rae DLtp j - Tpebyemoe CHMKEHHE ILIyMa, CO3JaBa€MOE€ B PACYETHOM TOYKE j-M
HCTOYHHUKOM, 11b;

Lj - ypoBeHb 3BYKOBOIO JaBJieHHdA, Ab, cO31aBacMblii B PAaCYETHOM TOUYKE j-M
HCTOYHUKOM;

Lnion - JOMyCTHMBIH ypOBEHb 3BYKOBOT'O [aBIICHUS Ha 3allMIAeMOM OOBEKTE B
paccMaTpuBaeMou OKTaBHOM moJioce, Ab;

nl - YUCJIO0 UCTOYHHUKOB IIIyMa B onpez[eneHHoﬁ BBIIIC TOATPYIIIIC.

JUst KakJoro MCTOYHHUKA IIyMa BTOPOH MOATPYHIBI pacueT TpeOyeMOoro CHIKEHUS
IIyMa BBITIOJIHAETCS 10 popmyie

DLrpj=Lj-Luon+101g(n - n1) +5, (3.11)
racn - 0611166 YUCJIO MIPUHUMACMBIX B paC4€T HCTOYHHUKOB IIyMa.

B n He CJICAYCT BKIIKOYATh UCTOYHHKHU IIyMa, CO3Jar0IHC B pacquHoﬁ TOYKEC YPOBHH
3BYKOBOI'O HABJICHUA HUKC NOIYCTHMBIX Ha BCIUYHUHY AL(), KOTOpas ONMpCACIISICTCA 110

bopmyie
ALO =10 lgmyu + 5, (3.12)

IZI€ My - YUCJIO UCTOYHHUKOB IIyMa, YPOBHH 3BYKOBOI'O JABJIEHUS KOTOPBIX, 110 KpalHen
Mepe, Ha 10 1b menbe Lyom.

3.1.9 PacueTHble TOUKH PEKOMEHIYETCSl pacnojiaraTb Ha KpaT4allleM pacCTOSHUU OT
HanOosiee MHTEHCUBHBIX MCTOYHHMKOB IIyMa Ha OOBEKTE METPOIOJHUTEHA, B HauOoiee
XapaKTepHBIX MecTax: AJS 3JaHUA U COOPYXKEHUH B 2 M OT HAapYy>KHBIX OIPa)KIAIOIINX
CTEH Ha BbICOTE 1,5 M OT I0J1a IEPBOTO U MOCIEIHETO ITaXKa; sl TEPPUTOPUI HE MEHEE
4yeM B 2 M OT CT€H OKpYXalollMX 3JaHUM U COOpYXEHHl Ha BeIcOoTE 1,5 M OT
MIOBEPXHOCTU 3€MJIM; ISl IOMEUIEHUH B 2 M OT OKHa Ha BBICOTE 1,5 M OT MOBEPXHOCTHU
1oJIa.

3.1.10 Ouenka ypoBHEW IIymMa B PAaCUETHBIX TOYKAX [OJKHA BBIMOIHATHCS MAJiA
JTHEBHOTO M HOYHOTO Tepuoaa cyTok (¢ 7 mo 23 4 u ¢ 23 g0 7 4 [1]) u y4uThIBaThH
MaKCUMaJbHYI0 MHTEHCHUBHOCTh YPOBHSI 3ByKa HCTOYHHMKA B TEUEHHUE IOJIy4acOBOTO
nepuona BpeMeHU. OILIEHKY 3alllyMJIEHHOCTH 3JaHMM W TEPPUTOPUN OT HCTOUYHUKOB
ImyMa Ha OOBEKTaX METPOMOJIUTEeHA JUIsi THEBHOTO IMEPHOJa CYTOK PEKOMEHIYeTcCs
BBITIONHATH JUIS YCJIOBHM Hanboyiee MHTEHCHUBHON pabOThl 000pyIoBaHHs (HAIpUMED,
P JBHXKEHUH TOE3]I0B METPO B «4ac MUK»). OLEHKY YpOBHS 3ByKa B MOMEIICHUSX,
O00ECIEUYCHHBIX MPHUBOJHOW BEHTUISAIUEH, HEOOXOAUMO BBIMONHIATH C Y4ETOM
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3BYKOM3OJISILIMM 3aKPBITOrO OKHA. B ocCTanbHBIX CilydasX PEKOMEHIYETCS YUHUTHIBATh
3BYKOM3OJISIMIO OTKPBITOM (DOPTOUKH, CTBOPKH WM (paMyrd, KOTOPYIO JJsl OLIEHOK
npuHUMaroT paBHou 10 1b.

3.1.11 Heo0xoauMmple aKyCTUYECKHE DPACUYEThl U NPEJIOKEHHs IO 00eCredeHUro
JONyCTUMBIX YPOBHEH IIyMa pPEKOMEHIYETCs BKJIIOYaTh B COCTaB IPOEKTHOM
JOKYMEHTAIlMU Ha BCEX OCHOBHBIX CTaIUAX IPOCKTUPOBAHUS.

3.2 Bb10Op pacueTHbIX TOYECK

3.2.1 Ilpu BeIOOpE pacUYETHBIX TOUYEK CIAEAYET YUUTHIBATH CIACAYIOIIHNE TaHHbIE:

- paccTOSHUE OT 3alllMIIAEMbIX OT IIyMa OOBEKTOB J0 T'PaHUIIbl TEPPUTOPUU OOBEKTA
METPOIOJIUTEHA;

- pacroJiokeHne HanboJiee NHTEHCUBHBIX HCTOYHUKOB IIIyMa Ha TEPPUTOPHH O0BEKTA
1 (aKkTOp HAIPABJIEHHOCTU UX U3ITyUYEHUS;

- HAJINYUE YKPAaHUPYIOIIMX 31aHUNA U COOPY>KEHHI HA ITyTH PACIPOCTPAHEHUS LIyMa;
- Ha3HAYEHUE 3aIIUIIAEMbIX OT IIIyMa OObEKTOB.

3.2.2 B COOTBETCTBHM C BBIIICYKA3aHHBIMU JaHHBIMH COBOKYIIHOCTb PAaCUETHBIX
TOYeK OyJeT BKIIIOYATh:

a) TOUKY, MPUBSI3aHHYIO K 3aIIUIIAEMOMY OT IIIyMa O0BEKTY, OJIMKanIeMy K TpaHuUIle
TEPPUTOPUHU 00BEKTA METPOTIOJIUTEHA;

0) TOYKW, TPUBS3AaHHBIC K 3alMIIAEMbIM OT IIIyMa OOBEKTaM, ONMKAWIIUM K
Han0oJiee MHTEHCUBHBIM, HE SKPAHUPYEMbIM UCTOYHUKAM ITyMa;

B) TOUKH, IIPUBSA3AHHbIE K OMIKaHIIUM K OOBEKTY METPOIOJIMTEHA, 3alUIIAEMbIM OT
myMa oOBeKTaM, K KOTOPBIM MpPEIbsABISAIOTCS Oojee JKecTKue TpeOoBaHMsS Ha
JIOTTYCTUMBIH YPOBEHb IlIyMa, 4YeM BbIOpaHHbIE B COOTBETCTBUHM C PEKOMEHAALUIMHU a),

5).

3.2.3 Jlns OUEHKH JAOMYyCKAaeTcsl BbIOMpATh pacyeTHblE TOYKM Ha TEPPUTOPUU
3acTpoiik B 2 M OT ¢acasoB BbIOpaHHBIX OOBEKTOB 3aIIMTHI OT IIyMa Ha YPOBHSX
MEPBOrO U MOCIEAHETO ITAKEM.

3.3 Pacuer 0:xMAaeMbIX YPOBHEHN LIyMa OT
CTAIIHOHAPHBIX 00bLEKTOB
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3.3.1 UcxoaHble JaHHBIE

3.3.1.1 lns pacyera OKUAAEMBIX YPOBHEH IlymMa B pacueTHHIX TOYKAX HEOOXOIMMBbI
CJIEYIOIINE UCXOAHBIE MaTEpUAJIbL:

a) CUTYallMOHHBIN IJIaH TEPPUTOPUU O00BEKTAa METPOIOIUTEHA CO BCEMU 3JaHUSIMU U
COOPY’KECHMAMHU U MPUIIErarole 3aCTPOUKOM;

0) cneungukanus 000pyJO0BaHUS U €r0 MapaMeTpbl, HEOOXOAUMBIE ISl aKyCTUYECKUX
pacyeTos:

- A TCEXHOJIOTHYCCKOI'O OGOpy,Z[OBaHI/Iﬂ - TUII W 3HA4YCHUA ypOBHCﬁ H3quaeMOﬁ
3BYKOBOI71 MOIITHOCTHU HJIM SKCHICPUMCHTAJIbHBIC 3HAUCHUA ypOBHCfI 3BYKOBOI'O JaBJICHUSA
B OKTaBHBIX ITI0JIOCAX 4aCTOT,

- I BECHTHIIAIITMOHHOTO O60pyL[OBaHI/I}I - HOMCp BCHTUJIATOpPA, €TI0 K.II.[A., 4aCTOTa
BpalllCHHUA pa60qero KOJICCa U €ro AuaMeTp B MPOLCHTAaX OT HOMHHAJIIBHOTO, PAacxXol
BO31yXa M HAIOp €ro IOTOKa; IJId KPBIIIHBIX BCHTUJIATOPOB - OKPYIXHasd CKOPOCTH U
ANaMCTp pa6oqer0 KoJI€Ca, OJId BBITAXKHBIX BEHTCHUCTCM - 06]]_[3.}1 AJIMHA BO3AYyX0BOJa OT
BCHTHUJIAITOPA N0 BLI6pOCHOFO OTBCPCTHSA, pa3MEPhI €ro NMoncpeYHOro CCUCHUA (I[I/IaMeTp),
KOJIMYCCTBO U XapaKTEp MOBOPOTOB U paCMHpeHHﬁ;

- JUIi HMCTOYHUKOB HEMOCTOSHHOTO IIyMa, (YHKIMOHMPYIOUIMX HAa TEPPUTOPUHU
00bEKTa METPOIOJIUTEHA BHE YKPBITUH, - HKBUBAJICHTHBbIE M MaKCHMAJIbHbIE YPOBHH
3BYKOBOM MOIIHOCTH;

B) MECTOIOJIOKEHHE YCTAaHOBKU ILIYMHOTO OOOPYJIOBaHUS U HAPYXKHBIX OTBEPCTUH
BEHTCUCTEM M YIJIBI MEXAy HOPMAJsIMH K Hapy>XHBIM OTPaKICHUSM, 33 KOTOPBIMHU
HaXOJUTCSl 3TO 00OpYyJ0BaHUE (HOPMAISIMU K HAPYXKHBIM OTBEPCTHSIM BEHTCHCTEM), U
HaNpaBJICHUSAMH B PACUETHYIO TOUKY (pUCYHOK 3.1);

[Momewenue

e

T T
B g e

HapyxHoe orpasieHne
L
r
R
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Pucynok 3.1 - Cxema [yuist ONpEENECHUs yTIia (¢ MEKIy HOPMaJblo K HApyKHOMY
OTpa’KJICHUIO U HAIIPaBJICHUEM B PACUETHYIO TOUKY

S - ICTOYHHUK mryma, R- pacuCTHAA TOUKaA

F) BBICOTA U IIHWPHUHA SKPAHUPYIOIIUX 3JaHUN U COOp}/')KeHI/II\/'I - AJIA OLCHKHW BCIINMYHMHBI
CHHMIKCHHUA ypOBHeI\/'I 3BYKa 3a CUCT 5KPaHUPOBAHUS,

1) XapakTep U Mepuosl paboThl IIyMHOTO 000PYIOBAHHSL.
3.3.2 JTanbl pacyera
3.3.2.1 AKyCcTUUYECKHI1 pacyeT COCTOUT U3 CIAEAYIOMINX OCHOBHBIX HTAIOB:

a) BBISIBJICHHE MCTOYHUKOB IIIyMa M MPeIBAPUTEILHOE PAaH)XUPOBAHHUE UX MO YPOBHIO
M3Jy4aeMOU 3BYKOBOH MOLIHOCTH;

0) BEIOOpP pacUeTHBIX TOYECK;

T') OTpeJieNieHne YPOBHEH ITyMa B PACUETHBIX TOYKAX;

1) oTpe/iesieHne TpeOyeMOoro CHIDKEHHUSI YPOBHEH ITyMa B PACUETHBIX TOYKAX.
3.3.3 Pacuer ypoBHeii 3BYKOBOI'0 1aBJICHUSA

3.3.3.1 YpoBeHb 3BYKOBOI'O JaBJIEHHS B OKTaBHBIX II0JIOCAX YaCTOT B PacyeTHOU
TOYKE HAa TEPPUTOPUU 3aCTPOMKH TPU HCTOYHUKE IIyMa, PACIIOIONKEHHOM OTKPBITO,
oTpeAensioT o hopmyre

Li=LWi+101g ®;i-101g Q - AL;, (3.13)

rae Lwi - ypoBEHb 3BYKOBOM MOIIHOCTM MCTOYHMKA IIyMa B i-d OKTaBHOW II0JIOCE
4acToT, 1b;

®; - GaxkTOp HANMPaBIEHHOCTH UCTOYHHUKA IIyMa B i-ii OKTaBHOM mosoce vacTtoT. [l
HEHAaIpaBJIEHHBIX UCTOYHUKOB D = 1;

Q) - NPOCTPAaHCTBEHHBIH YToJl M3IY4YECHUs 3BYKa, MPUHUMAEMBIH OT HCTOYHUKOB,
PacrojIOKEHHBIX B OTKPBITOM IIPOCTPAHCTBE, - {2 = 47, HA IOBEPXHOCTH I'PyHTa
WIM OrPaXJAIIUX KOHCTPYKUMH 30aHUM U coopyxeHud - Q = 2m, B
JBYXTPaHHOM yTJie, 00pa30BaHHOM OIpa)IAIOIIMMU KOHCTPYKLUUSAMH 3/1aHUH 1
COOPYXEHHM M TOBEPXHOCTbIO TIpyHTa, - () = @, B TPEXIPaHHOM YIIIE,
00pa30BaHHOM 3THMHU K€ MOBEPXHOCTAMH, - Q =7/ 2;

AL; - CHW)KEHHUE YPOBHS 3BYKOBOI'O JaBJE€HUs, 1b, B i-ii OKTaBHOM I0OJIOCE 4aCTOT Ha
IIyTU PACIpPOCTPAHEHHUS 3BYKa OT UICTOYHHUKA LIYMa 10 PAaCYETHON TOUKHU.
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Ilopsanox omnpeneneHuss 3HAYEHMHM IIYMOBBIX XapaKTEPUCTHK HCTOYHHMKOB IIyMma
YCTaHOBJIEH B 3.3.4.

B 06H_ICM clIy4dac AL;j YUUTBIBACT PA3JIMIHBIC (I)aKTOpLI, BJIMAIOIIMUEC HA MHTCHCUBHOCTD
3BYKa, U paCCUUTBIBACTCA 110 (bopMyne

AL; = ALpac i * ALatm i + ALrp i + ALskp i + ALyon i, (3.14)

ALpaC I - CHIDKCHHC YPOBHS 3BYKOBOI'O JABJICHHSA B 3aBUCHUMOCTH OT PaCCTOSHUSI
MCXKAY UCTOYHUKOM IIIyMa U pacquHoﬁ TO‘-IKOI‘/’I, CBA3aHHOC C PACXOXKIACHHUEM 3BYKOBOI71
BOJIHBI B TIPOCTPAHCTBC, I[E;

ALatwm i - CHIDKEHHE YPOBHS 3BYKOBOTO JIaBJICHUSI, CBSI3aHHOE C TIOTJIOIICHHEM 3BYKa
B aTMocdepe, 1b;

ALrp i - CHIDKEHHE YPOBHS 3BYKOBOT'O JIABJIECHHS, BBI3bIBAEMOE BIMSIHUEM IPYHTa, 1b;
AL>kp i - CHIOKEHHME YPOBHS 3BYKOBOI'O JIaBIICHHUs SKpaHamH, 1b;

ALnon i - CHWXKEHHME YPOBHSA 3BYKOBOIO JaBJICHUSA 3a CUYET JONOJHUTEIBHBIX
(akTOpoB, KOTOphIE MOTYT BKJIIOYATh B CEOS: ALotp - OTpaKCHHC 3ByKa OT 3JaHHUH,
ALzej - CHIDKEHHE TTOJI0CAMH 3€JICHBIX HACAXKICHU;

Gi- CHIDKCHHE BCJICIACTBHE OI'paHHUYCHUA YyIJla BUIAUMOCTH o0beKTa us3 pacquHoﬁ
TOYKHU U T.II.

[Topsinok pacueta cimaraeMbix B popmyie (3.14) paccmoTtpen B pasaenax 3.3.5 - 3.3.9.

[Ipumeuanus

1 3navenus cnaraembix B (opmyne (3.14) and JIOKaJIbHBIX HCTOYHHKOB IIITyMa
onpeaessitor B coorBeTrcTBuM ¢ Mmerogamu CHull 23-03, TCO 9613-1 [2], UCO 9613-2
[3], pykoBoacTB [4], [S] u Pekomennanuii [6].

2 Kamz[oe cj1aracMoc€ JOJIDKHO paCCUUTBIBATLCA B OTACIBHOCTH U TAKUM 06pa30M, KaK
6y,Z[TO OCTaJIbHBIC COCTABJIAOIIUE OTCYTCTBYIOT.

3 Cnaraemble B popmysie (3.14) SBIASIOTCS MOJOKUTEIBHBIMHU, €CIIH OHU MPUBOAAT K
CHIDKEHHIO YpPOBHSI 3BYKOBOTO JaBjiieHHMs. B ToM cilydae, eciu ypOBEHb 3BYKOBOT'O
JaBJICHUS YBEJIMYUBACTCS, TO CllaraéMoe J0JDKHO UMETh OTPUIATENIbHBIN 3HAK.

3.3.3.2 /I UICTOYHUKOB IITyMa, pACMOJIOKEHHBIX B MOMEIIICHUSAX, YPOBEHb 3ByKOBOT'O
JaBieHus L; B OKTaBHBIX MOJIOCAX YACTOT B PAaCYETHON TOYKE OMPENENSIOT 1Mo Gopmyie
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(3.13). IIpu >TOM HEOOXOAMMO 3aMEHUTH B HEH YpOBEHb 3BYKOBO MOIIHOCTH L Ha
YPOBCHb 3BYKOBOW MOIIMHOCTH LW pp i B I[-d OKTaBHOM I10JIOCE€ YacTOT IIyMa,
MPOLIEAIIETO Yepe3 HapyKHbIE OrPAXKICHHUS IIOMEIIEHUS C MCTOYHUKAMHU LIyMa
(ompenensiercs mo 3.3.4.3).

Boruucnenune 3navenus 10 1g ®d; - 3aBUCMMOCTH OT yria ¢ MEXIY HOPMaJblo K
Hapy>)KHOMY OTPaXJCHHUIO TOMEIICHUS C HCTOYHMKAMHU IIyMa M HaIpaBJCHUEM B

PaCUCTHYIO TOUKY, HCO6XOIlI/IMO MMPONU3BOAUTH C TIOMOIIIBIO Ta6JII/II_U:I ﬁ

Tab6nuna 3.2 - 3aBucHMOCTD (paKTOpPa HANMPABJIEHHOCTH OT YIJIa @

¢, Ipaj. 0 45 90 135 180

10 Ig @, 1B 0 2 5 -10 15

CHIXEHHsI YPOBHS 3BYKOBOT'O JIaBJICHUS ALpac, ALatm, ALrp, ALaKp n ALnon Ha
IIyTH pacIpOCTPAHEHUs 3ByKa OT HApY>KHBIX MIOBEPXHOCTEN MOMEUIEHMSI ONPEAEISAIOT 110
COOTBETCTBYIOIIMM ¢opMmynam mnojpasaenoB 3.3.5 - 3.3.9. Ilpu sTomM paccrosHus
OTCUHUTBHIBAIOT OT HApYXKHBIX IMOBEPXHOCTEN MOMEILIEHHI, a BBICOTAa NCTOYHUKA IIyMa /s
Oepercss Ha YpOBHE CEPEIUHBI DIIEMEHTA OTPAKICHUS IOMEUICHHS C HaWMEHbIIEeH
3BYKOHM3OJISIHEN (OKHA, OTKPBITO (pOpTOUKH, PpaMyTH WM CTBOPKU OKHA).

[Ipu oTcyTcTBUM Ha TyTH PaCIpOCTPAHEHUsI 3BYKa MpErpaj B BUIE IKPAHOB WU
TOJIOC 3€JIEHBIX HACAXKAEHUI NPUHUMAIOT ALskp = 0 u ALzen = 0.

3.3.3.3 Ecau HCTOYHMKOM IlIyMa SBISIETCS BO3yX03a0OpHOE€ WJIM BBIOPOCHOE
OTBCPCTHUC CUCTEM, HCIIOJIB3YIOIIHUX BCHTHUIIATOPBI HIINW KOMIIPECCOPHBI, OXUAACMBIC
YPOBHH 3BYKOBOTO JIaBJICHHS B PACUETHBIX TOUYKAX CIEAYET OMPEACIATH Mo hopMyiie

Li=LWij-ALWi cetu + ALu - AL;, (3.15)

rae LWi - ypOBEHb 3BYKOBOW MOIIHOCTH BEHTHJIATOpPA B i-il OKTaBHOW moiioce, Ib,
onpenensieMslii o 3.3.4.4;

ALWi cerm - CyYMMapHO€ CHHKEHHE YPOBHS 3BYKOBOM MOIIHOCTM IO IIyTH
pacnpocTpaHEeHHs 3ByKa B BO3IYXOBOJE B i-d OKTaBHOW mosioce, ab, onpenenseMoe mo
3.3.4.5;

ALy - TmOKa3aresib HAIPaBJIICHHOCTH W3JIyYEHHsS 3ByKa, Ab, OIpeaensieMblid IO
PUCYHKY 3.2;
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AL; - CHUKEHHE YPOBHsI 3BYKOBOTO JABJICHUS, Ab, B i-i OKTaBHOM II0JIOCE YaCTOT HA
IIyTH PAcCIpOCTPAHEHHUs 3ByKa OT MCTOYHMKA ILIyMa 10 PAaCUYCTHOW TOYKH COIIACHO
dopmyie (3.14).

3.3.3.4 [Ipu HEOOXOAUMOCTH, YPOBHU 3BYKOBOTO JABJICHHS B 3allMIIAEMOM OT IIyMa
MTOMEILIEHUH OIPeeTSIOTCS 1o (hopmyrie

Lyi=Li - ALn;, (3.16)

rae L; - ypoBeHBb 3BYKOBOI'O JaBJICHHs, Ab, B i-d OKTaBHOW II0JIOCE CHAPYXH Y
OrpakJIeHMs 3alUIAEMOro OT IIIyMa MOMEIIEHUs, onpeaensemblii no gpopmyie (3.13);

ALnj - CHW)XEHHME YPOBHsI 3BYKOBOTO [aBJi€HMs, Ab, IpH NpPOXOXKIEHUU 4YEpE3
Hapy»KHO€ OrpaKJE€HUE 3alIMIAeMOro OT NIyMa I[IOMEIIEHUs, OINpEAEIsieMOe 110
¢dopmyne (3.20) myTeM MOJCTAHOBKM B HEE€ 3HAYECHUH MapaMeTpoB, COOTBETCTBYIOIUX
paccMaTpuBaeMOMY OTPAKICHMUIO.

3.3.4 lllymoBbIe XapaKTePUCTHKU HCTOYHHUKOB IIyMa

3.3.4.1 3HaueHus ypoBHsI 3ByKOBOM MOLIHOCTH Ly M NOKa3aTess HalpaBlIeHHOCTH P
B OKTaBHBIX II0JIOCAX YacTOT IMPUHMMAKOT IO JaHHBIM, IPUBOAMMBIM B
COIPOBOAUTEIILHON TEXHUYECKOM TOKYMEHTAallMH Ha UCTOYHHUK Inyma. IIpu orcyrcrun
3HaueHuil @ B nokyMeHTanuu npuHumaror O = 1.

3.3.4.2 ]Jlnd UCTOYHMKOB HENOCTOSHHOIO IIymMa B KayecTBe L NPUHUMAIOT
OKBUBAJICHTHBIN L 3xB U MAKCUMAJIbHBIN L max YPOBHU 3ByKOBOM MOIIHOCTH.

3.3.4.3 YpoBeHb 3BYKOBOH MOILIHOCTU Lyympi LUIyMa, NPOIIEIIIETO Y€PE3 HAPYKHBIE
OrpaXk/IeHUsI TOMEIEHUS, PACCUNUTBIBAaETCS 1Mo (popmyiie

Ji-‘ilf/'.'-z.'—:!‘z:'z'= Ls:\!z’ + l[jlg & - é‘ﬂ': - 6=
S0 (3.17)

rae Lpy i - YPOBCHL 3BYKOBOI'O HAaBJICHUS B i-i OKTaBHOM II0JIOCE Y HapyKHOTO
OrpaKaAcHus BHYTPH NOMCHICHUA C HCTOUYHHUKAMH IIyMa, IIE;

Soe - IIIOIIA/Ib HAPYKHOTO OTPaXKIACHUS, M2 ;

So=1 M2;

AL; - CHWXEHHE YpOBHS 3BYKOBOI'O [JaBJICHMs IpU IPOXOKICHUM 3ByKa 4YEpe3
Hapy»XHO€ orpaxJaeHue, 1b.
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A-A

1

al =0 46
al =-5 106 |u.,=+3 A6

s

AL =0 116
AL =0
B)
AL =+3 [
1
AL =+5 44 ———
aL=+5 46 A
M =+t3f6  AL=+3J6

aL =0

5 45°
==1006 AL =+5 Q6
2
ﬁ

ol =-5 16 [u.,=+3 A6

Al =+3 06

AL =+3 06

Pucynox 3.2 - IlokazaTesb HalIPaBIEHHOCTH U3JyYEHUS IIyMa BEHTWISLIUOHHBIX CUCTEM

IIPH BBIXOJIE €T0 B aTMOcdepy

a - BCachbIBaHME WJIM BBIITYCK B OJIHY CTOPOHY Yepe3 JKalro3u; O - TO Ke, Yepe3 PeLIeTKY; 8
- PaBHOMEPHBIN BBIITYCK BO BCE CTOPOHBI Yepe3 Kajko3u; / - maxTa Ui KaHai, 2 -

JKaII031; 3 - peleTka

3HaueHus Ly j OnpeAensior mo popmyse

Ly =101g Y10%m 10l B, +6,
k=l
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rae Lwki - ypOBEHb 3BYKOBOM MOIIIHOCTH k-TO MCTOYHHWKA IIIyMa B i-ii OKTaBHOW MOJIOCE,
nb;

Ny - YUCJIO UCTOUYHUKOB IIyMa B IOMEUICHUY;

B; - nocTtosiHHAs TOMEIIEHUS B i-i OKTaBHOM MOJIOCE, M2,

3HaueHue MOCTOSTHHOM noMelteHust B; onpenenstor o popmyre

Bi =B1000 i, (3.19)

rae B10oo - mocTosiHHas MOMEILIEHUsI B OKTaBHOM IOJOCE CO CPEIHETeOMETPHUYECKOM
yactorou 1000 I'm, M2, ompezensemMas mo tadnuie 3.3 B 3aBUCUMOCTH OT o0bema V, M3,
W TUIIA [IOMCIICHUS,

Wi - YaCTOTHBIN MHOKHUTCIIb, onpez[enﬂeMHﬁ 10 Ta6J'II/II_IC 34.

Tao6numna 3.3 - [Iocrosnnas nomemmenus B1000

Tun
Onucanue B1o0o
MOMEILCHHUS
1 MertamiooOpabaTeiBaone MacTepckue, BEHTHWIALUOHHBIE| V'/ 20
KaMepbl, TCHEPATOPHBIC 3aJIbI U T.11.
2 Jlaboparopuu, 1epeBo0OpadaTHIBAIOIINE MACTEPCKUE U T.I1. V710

Tabnuma 3.4 - YacTOTHBII MHOKUTEJb W

YacTOTHBIN MHOXXHTEIb L, I CPEAHETEOMETPUIECKUX YaCTOT
O0nem OKTaBHBIX moJioc, '
rnoMenieHus v,
M3

63 125 250 500 1000 | 2000 | 4000 | 8000

Menbe 20 0,8 0,75 0,7 0,8 1 1,4 1,8 2,5

200 - 1000 0,65 0,62 0,64 0,75 1 1,5 2.4 4.2
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YacTOTHBIN MHOXKHTEIb [, 111 CPEAHETE€OMETPUUYECKUX YaCTOT
O0beMm OKTaBHBIX MOJIOC, I'1]
nomMeleHus V,
M3

63 125 250 500 1000 | 2000 | 4000 | 8000

bosbie 1000 0,5 0,5 0,55 0,7 1 1,6 3 6

[Ipumeuanue - Ecniu gmuHa momemienust Oosnee yeM B S pa3 MPEBBIINIAET €ro
IIAPUHY WK BBICOTY, IMOCTOSAHHYIO IMOMCIICHHA B]()()O PEKOMEHAYCTCA OMPEACIIATh 10
Tabauie 3.3 B 3aBUCUMOCTH OT BETMYMHBI BOOOpakaeMoro oobema V, onpenenseMoro mno

bopmyne

520
=
25
HEEL
P
b Lok
b >0k (3.20)

r7ie s - MEHBIIUN pa3Mep MOMEIIEHUSs, M;
b - BTOPOIA 110 BeIMYMHE pa3Mep MOMEIICHHUS, M.

CHuxeHHe ypoBHSI 3ByKOBOTO JaBJICHUS IPU MPOXOXKICHUU 3BYyKa uepe3 HapyKHOE
OrpakJeHHE ONPEEISIIOT 10 hopMyJie

AL = 10l S 10708 g b g 10 R g0 e
i 31 :

(3.21)
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rae Sox, Roxi - miomanp, M2, ¥ 3BYKOHM3O0JIMPYIOIIAsi CHOCOOHOCTh, OB, OKOH B i-i
OKTaBHOM I10JI0CE;

SnB, Ragi - TO e ABepen;

Scr, Reri - TO e, CIUIOLIHON YaCTH Hapy>KHOTO OTpaKACHUs (CTEHBI);

S¢p - mnomans OTKpeITOR YacTu Goprouku (hpamyru);

S1=1w%

I[Ipumeuanue - [Ipu BBINOJHEHUHM HAPYXXHBIX OTPAKICHUNH W3 TPAJAULUOHHBIX
CTPOUTENIBHBIX MaTepHajioB (KMpHHY, OETOH M T.I. MAaTE€PUAIOB, MPUMEHSIEMBIX JUIs

OTAIUIMBAEMbIX NTOMELIEeHUI) AL; 1omycKaeTcst onpeaensTh no ¢popmyse (3.21) Oe3 yuera
qJIeHa

S 107

3.3.4.4 3HaueHuss ypoBHS 3BYKOBOM MOIIHOCTH Ly, nb, n3ilydyaeMoi BEHTUIIATOPOM,
pacCYUTHIBAIOT IO hopMyIam:

a) P U3IYYCHUU B BO3TyXOBO/I:

Lﬁﬁ=Z+2013Pr+1m€Q'Mﬁ+5+&£zi; (3.22)

0) MpU U3TYYCHUH OTKPBITHIM MMaTpyOKOM:

Lﬁﬁ=E+2013PF+1018Q'M5+5+£31; (3.23)

B) IIpU U3ITyYEHUH Yepe3 CTEHKH KOpIyca BEHTUIISATOpA:
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Le=L+200g B +10l3 Q- AL+, (3.24)

rae L - kpurepuid WyMHOCTH, Ab, ompenenseMblid B 3aBUCMMOCTH OT THUIIA U
KOHCTPYKIIMU BEHTWJIATOpA Mo Tadnue 3.5;

AL1j - monpaBka, nb, yduThIBarolias pacrpenesieHue Ly M0 OKTaBHBIM I0JI0CaM
yactoT, 1b, ompenensemas B 3aBUCMMOCTH OT THIIa M YacTOThl BpalleHHs padoyero

KOJICCa BCHTUJIATOPA IO Ta6n1/1ue 36,

AL2; - d4acToTHas TIorpaBkKa, I[B, yuuThiBaromasa aKyCTU4YCCKOC  BJIMAHUC
NMPUCOCAUHCHUS BO3AYX0BOJa K BCHTHUIIATOPY, olIpcaciisieMas 1o Ta6m/1ue 37,

AL3j - yacToTHas IorpaBkKa, IIE, YUUThIBAOIAA BJIUAHUC OTPAKCHUA 3BYKa OT
OTKPBITOT'O KOHIIA Han}/'6Ka BCHTHUJIATOPA, onipcaciisieMas 1o Ta6n1/1ue 38,

PV - IOJIHOE JaBlieHue (Harop), CO3aBaeMOoe BEHTHIISTOPOM, Kre/M%;
Q - 00beMHBII pacxo/1 BO3AyXa BEHTHIIATOPA, M/c;

0 - mompaBKa Ha peXUM paboTel BeHTWIsATOpa, 1b, B 3aBucumoctu ot KII/]
BEHTHJISATOPA, orpeensemMas 1o rabuune 3.9.

[Ipumeuanue - Ilpu OTCYTCTBUM AAaHHBIX O py U () NOMyCKaeTcs 3Ha4YeHUs Lwi
MPUHUMATH MO0 Ta0JMIaM NIYMOBBIX XapaKTEPUCTUK BEHTWISITOPOB, HANpUMEp IO

KaTajoram [7].

3HaueHus ypOBHSA 3BYKOBOM MOIINHOCTH L KpBIIIHOTO BEHTWIATOpPa, 1D,
paccYUTHIBAIOT O (hopMyiam:

a) IIpU U3JTYYCHUU OTKPBITHIM I'Iany'6KOM HJIN 4CPE3 CTCHKU KOpITycCa:

Ly=L+30lgu+20lg D-AL; (3.25)

0) Ipu U3JIy4YeHUH B BO3AYXOBOI:

GuaHec-nnaqos, T30 4 e gokymenTax: 23
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rac

Ly=L+30lgu+20lg D- A, + A, .

(3.26)

L - OTBJICUCHHBIN YPOBCHB, ,I[B, OHpe,I[eJ'IﬂeMHﬁ B 3aBUCMMOCTH OT THUIIA U KOHCTPYKIIHUKU

BEHTHJIATOPA 1o Tadnwie 3.10;

u - OKpYy>KHasl CKOPOCTh pabouero koiueca, M/c;

D - nuametp pabouyero xoineca, M;

AL1j - mompaBka, nb, yuuThIBaroImas pacnpeneieHue L M0 OKTaBHBIM IOJIOCaM
yacToT, Ab, ompenenseMas B 3aBUCHMOCTH OT THIIA W YacTOTHI BpaIIeHHs pabodero
KoJieca BeHTU IsITopa 1o Tabmure 3.11;

AL2i

qaCTOTHasda

IIoIIpaBKa,

nb, yuuThIBaromas

AKyCTHYCCKOC

BJIMSHHUC

MMPpUCOCAMHCHNA BO3AYXO0BOJAa K BECHTUIIATOPY, OIIpEeacisieMast 1o Ta6J'II/II_[€ 3.7.

Ta6nuna 3.5 - Kpurepnii mymuoctu L

Bentunsarop Kpurepuii mymuoctu L, 1B, 114 cTopoH
Huamertp
Tun No pa60q§ro Haruneranus |BcaceiBanus Boxpyr
KoJseca, *A) oT BEHTUWJISITOpA
Dn
PanuanpHbii
114-70 2,5;3,2;4; 5; 90 - 100 53 50 51,5
6,3; 8; 10; 105 56 52 54B
12,5
114-76 8;10; 12; 16; 100 50 47 48,5
20
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Bentusarop Kpurepuii urymuocty L, 1B, 1is CTopoH
Huamerp
Tun Ne pa60qeor0 Harneranus |BcacbiBaHus Boxpyr
KoJieca, *A) oT BEHTWJIATOPA
Dy
I114-46 2,5;3,2;4;5; 100 54 51 52,5
6,3; 8
BBJ 8;9; 11 100 60 52 56
I110-28 2,5;3,2;4;5 100 58 53 55,5
II17-40 5;6;8 100 58 53 55,5
Ocesoii
06-300 5;6,3; 8; 10; 100 52 52 52
12,5
*Dn - HOMHMHAJIBHBIA JaMeTp paboyero Koueca BEHTUIATOPA.
Ta6numa 3.6 - [lonpaBka AL1;
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ITonpaBka AL1;, n1b, npu cpeaHEreOMeTPUIECKUX

Bentusarop
YacTOTaxX OKTaBHLIX MMOI0C, 111
Homep i YacroTa
TI/II? BpaiieHus, 00./| 63 125 | 250 | 600 | 1000 | 2000 | 4000 | 8000
MHUH
Pamgmaneaeii| 930-1120 6 5 7 13 14 20 25 31
114-70 1370 - 1700 6 5 5 10 14 17 22 27
Ne2.,5:3,2; | 2800 -3360 7 7 6 6 11 15 18 23
4
350 - 450 4 6 9 12 16 23 30 38
114-70: 460 - 600 5 5 8 11 15 20 27 34
Ne 5; 6,3; 635 - 800 5 4 7 10 15 18 24 30
8;10; 12,5 850 - 1000 6 5 5 9 11 16 22 28
1015 - 1290 6 5 4 S 11 15 19 27
114-76
1300 - 1620 7 6 5 8 11 15 19 25
PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t bEY Buanec-nnaqos, TIO 4 & pokymenTax: 26

8 (985) 760 - 61 - 43

reklama.complexdoc.ru




basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

ITonpaBka AL1;, n1b, npu cpeaHEreOMeTPUIECKUX

Bentusarop
YacTOTaxX OKTaBHLIX MMOI0C, 111
Homep i YacroTa
TI/II? BpaiieHus, 00./| 63 125 | 250 | 600 | 1000 | 2000 | 4000 | 8000
MHUH
720 8 6 5 6 14 18 22 27
915 - 985 9 7 6 5 13 17 21 25
1114-46
1360 - 1455 10 8 6 5 7 14 18 23
2815 -2900 12 10 8 6 5 7 14 18
1110-28 2810 - 2940 12 4 11 8 9 10 14 18
600 - 700 4 6 9 13 17 21 26 31
1II17-40 800 - 1400 6 6 6 9 13 17 21 26
1410 - 2600 9 6 6 6 9 13 17 21
600 - 700 4 6 9 13 17 21 26 31
BBJI 800 - 1400 6 6 6 9 13 17 21 26
1410 - 1900 9 6 6 6 9 13 17 21
PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t bEY Buanec-nnaqos, TIO 4 & pokymenTax:

8 (985) 760 - 61 - 43
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ITonpaBka AL1;, n1b, npu cpeaHEreOMeTPUIECKUX

Bentusarop
qacToTax OKTaBHBIX HOJIOC, FLI
Homep i Yacrtora
Tmf ppamenns, 06./| 63 | 125 | 250 | 600 | 1000 | 2000 | 4000 | 8000
MHUH
700 - 1400 | 13 8 8 5 7 9 15 | 23
OceBoit | 110 2800 | 18 | 13 8 8 5 7 9 15
06-300
2810-2850 | 23 | 18 | 13 8 8 5 7 9

Tab6numa 3.7 - [lonpaBka AL2;j

CHmKeHne OKTaBHBIX YpOBHEH 3ByKOBOM MomHOCTH AL2;, nb, mpu

o3 HIIA CPEIHEreOMETPUYECKUX YaCTOTaX OKTaBHBIX MoJoc, [’
V5w
63 125 250 500 1000 2000 4000 8000
25 24 22 19 15 10 6 2 0
50 22 19 15 10 5 2 0 0
80 20 16 11 7 3 0 0 0
100 19 14 10 5 2 0 0 0
125 18 13 8 4 1 0 0 0
140 16 12 8 4 1 0 0 0
PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t b E Y Buanec-nnaqos, TIO 4 & pokymenTax: 28
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I[BO?)I[ NIIn

CHMKeHUe OKTaBHBIX YPOBHEHN 3ByKOBOM MomHOCTH AL2;, nb, npu

CPCAHCTCOMCTPHUICCKUX YaCTOTAX OKTABHBIX I10JIOC, FI_[

| 63 125 250 500 1000 2000 4000 | 8000
160 16 11 7 3 0 0 0 0
180 15 11 6 2 0 0 0 0
200 14 10 6 2 0 0 0 0
225 14 9 5 1 0 0 0 0
250 13 8 4 1 0 0 0 0
280 12 8 3 1 0 0 0 0
315 11 7 3 0 0 0 0 0
350 11 6 2 0 0 0 0 0
400 10 5 2 0 0 0 0 0
450 8 5 1 0 0 0 0 0
500 8 4 1 0 0 0 0 0
560 8 3 1 0 0 0 0 0
630 7 3 1 0 0 0 0 0

€ D2Y coscnmaes 06 | donmana 29
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CHMKeHUe OKTaBHBIX YPOBHEHN 3ByKOBOM MomHOCTH AL2;, nb, npu
o3 WK CPEIHEreOMETPUUECKUX YaCTOTaX OKTaBHBIX I10JI0C, ['1(
”'."I'E , MM
63 125 250 500 1000 2000 4000 | 8000

710 6 2 0 0 0 0 0 0
800 5 2 0 0 0 0 0 0
900 5 2 0 0 0 0 0 0
1000 4 1 0 0 0 0 0 0
1250 3 0 0 0 0 0 0 0
1400 2 0 0 0 0 0 0 0
1600 2 0 0 0 0 0 0 0
2000 1 0 0 0 0 0 0 0
2500 0 0 0 0 0 0 0

[Ipumeuanue - [posny - AMaMeTp BO3AYXOBOAA; S - IUIOMIA[b MOMEPEYHOTO
CEUeHHs KOHIIa MPSMOYTOJILHOTO BO3/IyX0OBO/Ia WJIH PEIIETKH.

Ta6nuna 3.8 - [lonpaBka AL3;{

PazpaboTra W aKcnepT1aa

t bEY BuaHec-nnaHos, TIO

8 (985) 760 - 61 -43

PasmeweHue peknami
4 e pokymenTax:
reklama.complexdoc.ru
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Huamerp win
pasMep CTOPOHBI

YacrorHas nonpaska AL3;, n1b, ipu cpeHEreOMETPUYECKUX YaCTOTaX

OKTaBHBIX moJj0c, I’

naTpyoka
BEHTUIISITOPA,
MM 63 125 250 500 1000 | 2000 | 4000 | 8000
200 4 3 2 1 1 0 0 0
225 3 3 2 1 0 0 0 0
250 3 3 2 1 0 0 0 0
280 4 3 2 1 0 0 0 0
315 3 3 1 1 0 0 0 0
350 3 2 2 1 0 0 0 0
400 2 3 1 0 0 0 0 0
450 4 1 1 0 0 0 0 0
500 3 2 1 0 0 0 0 0
560 2 3 1 0 0 0 0 0
630 3 2 0 0 0 0 0 0
710 2 2 1 0 0 0 0 0
800 3 1 1 0 0 0 0 0
¢ b2Y ranecrmaron 130 | 4 nopramm 31
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Huamerp win
pasMep CTOPOHBI

YacrorHas nonpaska AL3;, n1b, ipu cpeHEreOMETPUYECKUX YaCTOTaX
OKTaBHBIX moJj0c, I’

naTpyoka
BEHTHJIATOPA,
MM 63 125 250 500 1000 | 2000 | 4000 | 8000
900 2 1 0 0 0 0 0 0
1000 2 1 0 0 0 0 0 0
1250 1 1 0 0 0 0 0 0
1400 2 1 0 0 0 0 0 0
1600 1 0 0 0 0 0 0 0
2000 1 0 0 0 0 0 0 0
Ta6numna 3.9 - [lonpaBka o
KITJ| Nmax (0,91 - (0,8 - 0,90)Mmax < 0,8Nmax
0,99)Nmax
d 0 2 4 5
Tab6nuua 3.10 - OTB/IeYeHHBIH YPOBEHb
L
€ D2Y coscnmaes 06 | donmana 32
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OTBJICUEHHBIN YPOBEHB L b, nnsg cropon
Bentunsarop
HarHETaHUs BCACBLIBAHUS
Pamuaneueiii (neatpobexnsiil) KI14-84, 28 23
KI113-90
OceBoii 19 19

3.3.4.5 CymMmapHOe CHUXEHUE YpPOBHSA 3BYKOBOM MOIIHOCTH LW cetm NO IMyTH
pacrpocTpaHeHHs 3ByKa B BO3AYXOBOJE B i-i OKTAaBHOW TIIOJIOCE OIPENENAIOT II0

bopmyie

T CeTee

Al o = SALY
e (3.27)

rac

(%]
‘ﬂLFﬁ— CHIDKCHHE YpOBHEH 3BYKOBOH MOIIHOCTHM BEHTWJIATOpPA B KA-M DJIEMEHTE
BO3/yXOBO/Ia B i-il OKTaBHOM noJioce, Ab;

¢ - YUCJIO0 3JIEMCHTOB CCTU BO3YXOBOAA OT BEHTHUIIATOPA 1O HAPYIKHOI'O OTBCPCTUA.

Ta6nuna3.11 - llonpaBka AL1j k ¢popmyaam (3.25), (3.26)

PaapaboTka v akcnepTtuaa PasmelleHne pexnams

t b E Y Buanec-nnaqos, TIO 4 & pokymenTax: 33
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ITonpaBka AL1;, 1b, npu cpeHEreOMETPUIECKUX
Bentwiarop
YacTOTaX OKTaBHBIX MoJoc, 1’1
Tum Hacrora Bpaterus, | o5 | 155 | 550 | 500 |1000|2000 4000|8000
00./MHUH
PannannHEIN:
KI13-90 400 - 480 5 4 8 10 16 | 23 28 33
KI114-84 570 7 4 6 9 15 21 26 | 31
920 - 950 11 5 4 8 10 16 | 23 28
720 - 920 7 6 6 9 12 16 | 21 29
OceBoil
1370 - 1400 9 7 6 6 9 13 17 | 23

CHuxeHre ypoBHEHM 3BYKOBOW MOITHOCTH

:‘EL[I]

#wi, n1b, Ha 1 M JaIUMHBI B MPAMBIX Yy4yacTKaX METAJUNIMYECKUX BO3IYXOBOJOB
NPSIMOYTOJIBHOTO MJIM KPYTJIOTO CEYeHHUs CcleAyeT NpuHuUMarh mno Tabmumne 3.12.
CHIxeHHne ypoBHEH 3BYKOBOM MOIITHOCTH

2
'&LE'F'%!, I[B, B [PAMOYTOJIbHBIX HCO6JII/II_IOBaHHLIX u OGJIHI_[OBaHHBIX MMoBOpOTax
BO3JIyXOBOJIOB ompenessitoT mo tadnume 3.13. Ilpu yrie moBopora, MeHblmeM 45°,
CHIKEHHUE YPOBHEN 3BYKOBOM MOIIHOCTHM HE YUYUTBHIBAIOT. /[ IJIaBHBIX IMOBOPOTOB U
MPAMBIX KOJICH C HAIIPAaBJIAOUIUMH JIOTIATKAMU CHUKCHUC ypOBHefI 3ByKOBOfI MOIIHOCTHU
yKa3aHo B Tabnuie 3.14.

Tab6nuna 3.12 - CHukeHHe YpPOBHel 3BYKOBOH MOILIHOCTH

PaapaboTka v akcnepTtuaa PasmelleHne pexnams

t bEY Buanec-nnaqos, TIO 4 & pokymenTax: 34
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Arll)
CHuxeHmne ypoBHs 3ByKOBOM MOIIHOCTH, Ab, npu
THonepeuroe CPEIHETeOMETPUUECKUX YaCTOTaX OKTABHBIX I10JIOC,
P I'mapaBnuueckuit I'o
CEYCHHUE
nuameTp Dz, Mm
BO3J1yX0BOJIa
63 | 125 | 250 | 500 | 1000 | 2000 | 4000 {8000
75 - 200 0,6 | 06 1045} 03 | 03 | 03| 03 |03
210 -400 0,6 | 0,6 1045] 03 | 0,202 ] 02 0,2
[IpssMmoyronbsHOE
410 - 800 0,6 | 0,6 | 0,3 |0,15]0,15|0,15] 0,15 (0,15
810 - 1600 0,451 0,3 | 0,15 | 0,1 | 0,06 | 0,06 0,06|0,06
75 - 200 0,11011]0,15}0,05| 03 | 0,3 | 0,3 |0,3
210 -400 0,06 0,1 1|01 (0,15] 02| 02| 02 |0,2
Kpyrnoe
410 - 800 0,03 | 0,06 | 0,06 | 0,1 |0,15]0,1510,15]0,15
810 - 1600 0,03 | 0,03 | 0,03 | 0,06 | 0,06 | 0,06 | 0,06 |0,06

¢ b2Y

[Ipumevanus

PaapaboTka v akcnepTtuaa

BuaHec-nnaqos, TIO
8 (985) 760 -61-43

PasmeweHue peknami

4 e gokymenTax:
reklama.complexdoc.ru

1 IIpu HanMYUM TEIUIOU30JIALIUHN Ha METAJUIMYECKUX BO3AYX0BOJIaX JaHHbIE TaOJIUIIbI
3.12 cnenyet yBenu4uTh B 2 pasa.

E]
2 CHmwKeHHuEM ypOBHeﬁ 3By1(0BOfI MOIIHOCTH &LH& Ha TIIPpAMBIX Yy4YacCTKax
KUPIINYHBIX U OETOHHBIX KaHAJ0B MOYKHO HpeHe6peqb.

35
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CHuxeHue ypoBHs 3ByKOBOH MOIIHOCTH, Ab, npu
CPEIHEreOMETPUUECKUX YaCTOTaX OKTaBHBIX I10JIOC,
I'mppaBiuyecknii 'y
auamerp Dz, MM

ITonepeunoe
CeYeHHUe
BO3J1yX0BOJIa

63 | 125 | 250 | 500 | 1000 | 2000 | 4000 |8000

3 D,=4F /Il tne F - muomaap MOMEePeYHOr0 CCUSHUs, MM2; 11 - nepuMeTp ceueHus,
MM.

(2]
Tabnuma 3.13 - CHukeHue ypoBHeil 3ByKOBOIl MOIITHOCTH ﬁ-'?—-'m' B MPSAMOYT0JbHBIX

MOBOPOTAaX

CHuxeHmne ypoBHs 3ByKOBOW MOIIHOCTHU. Ab, npu

MecTo 06IMIIOBKY 1 CPEIHEreOMETPUUECKUX YAaCTOTaX OKTaBHBIX MOJIOC, [ 1T

HIMpHUHA 0BOpoTa D,
MM

63 125 250 500 | 1000 | 2000 | 4000 | 8000

be3 06nuoBku:

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

Jlo moBopora:

125 0 0 0 1 5 8 6 8

PaapaboTka v akcnepTtuaa PasmelleHne pexnams

t bEY Buanec-nnaqos, TIO 4 & pokymenTax: 36

8 (985) 760 - 61 - 43 reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

CHuxeHue ypoBHs 3ByKOBOH MOIIHOCTHU. Ab, pu
MecTo 061ULI0BKY U CPEIHEreOMETPUUECKUX YaCTOTaX OKTaBHBIX I10JI0C, ['1(
LIUpHUHA 10BOpoTa D,

MM
63 125 250 500 | 1000 | 2000 | 4000 | 8000

250 0 0 1 5 8 6 8 11
5000 0 1 5 8 6 8 11 11
1000 1 5 8 6 8 11 11 11

ITocne moBoOpoTa:

125 0 0 0 1 6 11 10 10
250 0 0 1 6 11 10 10 10
500 0 1 6 11 10 10 10 10
1000 1 6 11 10 10 10 10 10
2000 6 11 10 10 10 10 10 10
Jlo u mocie
MOBOPOTA:!
125 0 0 0 1 6 12 14 16
250 0 0 1 6 12 14 16 18
b Gravacmaon T30 | 4 bnogamae 57

B (985) 760 -61-43 reklama.complexdoc.ru
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CHuxeHue ypoBHs 3ByKOBOH MOIIHOCTHU. Ab, pu

MecTo OOIUITOBKH U CPEIHETeOMETPUIECKUX YACTOTaX OKTABHBIX moJioc, [
IIMprHa oBopoTa D,
MM
63 125 250 500 1000 | 2000 | 4000 | 8000
500 0 1 6 12 14 16 18 18
1000 1 6 12 14 16 18 18 18

[Ipumeuanue - [laHHble crnpaBeIMBBI, €CIU JIMHA OOJHMIIOBAHHOTO Yy4YacTKa
cocTaBisieT He MeHee 2D, a tonmuHa oOmuuoBku b paBHa 10 % mmpunsl D. [ns
OONHMIIOBOK  MEHbIIEH  TONIIMHBI JJIWHY  OOJHMIIOBAHHOTO  ydYacTKa  CJEIyeT

MMpONnoOpUUOHAJIBHO YBCIINIUBATD.

(2]
Ta6numa 3.14 - CHU:KeHHe ypOBHeii 3BYKOBOIl MOIIHOCTH "ﬁ""{'ﬂ-&' JJIS TJIABHBIX

MMOBOPOTOB H NMPAMBIX KOJICH

CHuxeHue ypoBHs 3ByKOBOM MOIIHOCTH, 1B, pu
CPEAHETEOMETPUYECKUX YaCTOTaX OKTaBHBIX I10JIOC, [l

[upuna
rnosopotra D, MM
63 125 250 500 1000 2000 4000 8000
125 -250 0 0 0 0 1 2 3 3
260 - 500 0 0 0 1 2 3 3 3
510 - 1000 0 0 1 2 3 3 3 3
1100 - 2000 0 2 2 3 3 3 3 3

CHmxeHue ypoBHEHW 3BYKOBON MOITHOCTH

PaapaboTka v akcnepTtuaa PasmelleHne pexnams

t bEY Buanec-nnaqos, TIO 4 & pokymenTax: 38
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f'_”‘-.LE )

M, ,Z[B, IprU U3BMCHCHUH MOIMICPCUYHOI'0 CCUHCHHUA BO3AYX0BOAa CICAYCT OIIPCACIIATD:

a) MpU pa3Mepax IMONEPEeYHOro CEYCHHs BO3IYyXOBOJAA, MM, MEHBIINX YKa3aHHBIX B
tabnuue 3.15, - mo popmyne

2
At =01 )
dim

»

’ (3.28)

TJie my- OTHOIICHHUE ILIOIIAACH NOIICPCUHBIX CEUYCHUI BO31yXOBOJ4d, paBHOC:

(3.29)

F1 n F2 - nuomaay monepevyHoro ce4eHus BO3AYXOBOAA O W MOCIE HU3MEHEHHS
CEYEHMS 10 MyTH PACHPOCTPAHEHUS 3BYyKa, M”;

0) mpu pa3zMepax IMONEPEYHOro CEUEHUS BO3IyXOBOJA, MM, PaBHBIX WM OOJBIIUX
yKa3aHHBIX B Tabmure 3.15, - mo gpopmymnam:

&L[;-&:! =10lgm, ypu > 1

(3.30)
() _
‘ﬂLHﬁ'_D npu mpu < 1.
Tab6numa3.15 - K pacuery no ¢popmyam (3.28), (3.30)
PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t b Buanec-nnaqos, T30 4 e pokymenTax: 39
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CpennereoMeTpuueckas 4acTOTa OKTaBHOM | MeHbIIni pa3Mep IEPBOro Mo X0y 3ByKa
10JI0CHI, ['Ix [IOIIEPEYHOI0 CEYEHUS BO3LyX0OBOJA, MM

63 5000

125 2500

250 1400

500 700

1000 400

2000 200

4000 100

8000 50

[Ipy mmaBHOM mepexoje BO3AyXOBOJA OT OJHOTO CEYEHHS] K APYromMy CHUKECHHUE
YPOBHEW 3BYKOBOM MOIITHOCTH HE YUUTHIBAIOT.

CHmKeHue ypoBHEH 3BYKOBOW MOITHOCTH B CETYATHIX (DMIIBTPAX HE YUUTHIBAIOT.

CHmwkeHue ypoBHEW 3BYKOBOM MOIIHOCTH B Kajopudepax M BO3LYyXOOXJIAJAUTEIAX
cleyeT NIpuHUMaTh paBHbIM 1,5 1b.

CyMMapHOE€ CHIKEHHME YpPOBHEM 3BYKOBOM MOIIHOCTH B CEKIUSX HeHTpﬁEHHX
KOHI[I/II_[I/IOHepOB HJIN THUIIOBBIX HpI/ITOIIHBIX KaMep MOXHO HpI/IHI/IMaTL paBHLIM
10 nb Ha BCcex yacToTax.

3.3.5 CHnxeHHe YPOBHS LIyMA C YBeJIHYEHHEM PACCTOSIHUS

3.3.5.1 Cllydae pacroJIOKEHUS HCTOYHUKA IIymMa B CBOOOJHOM MPOCTPAHCTBE
TOTIpaBKa ¥0 HA CHIDKEHHE €ro YPOBHSI C PAacCTOSHHEM B i-ii OKTAaBHOM TOJIOCE

orpeaensieTcs mo Gopmyie

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t bE Enauec—nnaHaa T30 4 » poxymenTax: 40
8 (985) 760 - 61 - 43 reklama.complexdoc.ru
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AL

pot = 201g (¥/ro), (3.31)
TJIe 7 - PACCTOSTHUE MKy HICTOYHUKOM IITyMa U TIPUEMHOU TOUKOH, M;
r0=1wm.

3.3.5.2 IIpu pacrnoyio)KeHUH pacyeTHON TOYKHM Ha TEPPUTOPUM JOCTATOYHO IUIOTHOM
3aCTPOMKHM M3-3a HaJ'II/I‘.ﬂILI OOJIBLIOTO 4YMCIAa OTPAXKEHUH OT COCeNHUX OOBEKTOB U
COOpYKEHUI, 3HAUCHUSI " pd CIIeyeT OMpeesITh 1Mo GpopmyJie

AL

rai = 15 1g (r/ro), (3.32)
rze o0o3HavyeHus Te ke, uto B hopmyne (3.31).
3.3.6 CHmnxeHre YPOBHS 3BYKOBOI'0 IaBJICHHS 32 cUeT MOIJIOIEHHA 3BYKa B BO3/yXe

3.3.6.1 CHuxeHHUE YpOBHSI 3BYKOBOTO JABJICHMS BCIIEJICTBHE MOTJIOIICHUS 3BYKa B
BO3/yX€ CIeAyeT onpeaAesaTh no gopmyne [3], [12]

ALatm = 0,001(13031’51', (3.33)
i€ Opo3 - KO3(ppULIMEeHT mornoeHus 3Byka B Bo3ayxe, A1b/kwm;
7'sy - PACCTOSIHME MEXXy UCTOUHUKOM IIIyMa M PacyeTHOM TOUYKOM, M.

KoadduimenT mornomieHus: 3ByKa B BO3IyXe CHIIBHO 3aBUCHUT OT YacTOTHI 3ByKa U
OTHOCHUTENFHOM BIIAYKHOCTU aTMOCc(epHOro BOo3Ayxa. B MeHbIel cTeneH! OH 3aBUCHUT OT
TEMIIepaTypbl, a TAKXKE€ OT JABJIECHHUS, 3aBUCUMOCTb OT KOTOPOIO CTAHOBHUTCS 3aMETHOM
mumb Ha Oonbmux BbicoTax - Oomee 1000 m. OT cocrostHUsS MOTOABI KOIPPHUIHECHT
MIOTJIONICHHS B BO3/yX€ MPAKTHUYECKH HE 3aBUCUT. 3aBUCUMOCTh KOd((UIIMEHTa Opo3 OT
TEMIIEpaTypbl W BIQKHOCTH BO3AyXa TmpuBeneHa B Tabmune 3.16 [2]. Hdusa
MPOMEXYTOYHBIX 3HAYCHUN TMapaMeTpoB KOI()PHUIMEHT TMOTIOMIEHUs MOXET OBbITh
HalJCH C MOMOIIBI0 MHTEPHOSAIUU TaONMUYHBIX MaHHBIX Wi npuaiIT o UCO 9613-1

[2].

Tab6nuna3.16 - KoappuumueHT noriomenns 3Byka B BO31yXe Ogo3

PaapaboTka v akcnepTtuaa PasmelleHne pexnams

t bEY Buanec-nnaqos, TIO 4 & pokymenTax: 4]
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YacroTa, I'11
Temmenar aOTHOCHTeJlLHa;I
patTyp BIAXKHOCTB, %
63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
10 0,424 1,30 | 4,00 | 9,25 | 140 | 166 | 19,0 | 26,4
20 0,256 {0,614 | 1,85 | 6,16 | 17,7 | 34,6 | 47,0 | 58,1
30 0,219 10,469 1,17 | 3,73 | 12,7 | 36,0 | 69,0 | 95,2
40 0,198 10,42710,922| 2,63 | 9,00 | 29,8 | 75,2 | 127
0°C 50 0,181 0,411(0,821| 2,08 | 6,83 | 23,8 | 71,0 | 147
60 0,165 10,40110,779| 1,78 | 5,50 | 19,3 | 63,3 | 154
70 0,151 10,390(0,763| 1,61 | 4,64 | 16,1 | 55,5 | 153
80 0,138 10,37910,750| 1,51 | 4,06 | 13,8 | 48,8 | 147
90 0,127 10,367 10,760 | 1,45 | 3,66 | 12,1 | 43,2 | 138
PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t bEY Buanec-nnaqos, TIO 4 & pokymenTax: 42
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YacroTa, I'11
OTHOcHUTEeNLHAS
Temmepatypa BJIaXHOCTB, %
63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
10 0,342 10,788 2,29 | 7,52 | 21,6 | 42,3 | 57,3 | 69,4
20 0,271 10,579 1,20 | 3,27 | 11,0 | 36,2 | 91,5 | 154
30 0,225 10,551 1,05 | 2,28 | 6,77 | 23,5 | 76,6 | 187
40 0,188 10,522 1.04 | 198 | 5,07 | 16,8 | 59,0 | 177
10 °C 50 0,160 10,486 1,05 | 1,90 | 426 | 13,2 | 46,7 | 155
60 0,139 10447| 1,05 | 1,90 | 3,86 | 11,0 | 384 | 134
70 0,122 10,411 1,04 | 1,93 | 3.66 | 9,66 | 32,6 | 117
80 0,108 10,379 1,02 | 1,97 | 3,57 | 8,76 | 28,7 | 103
90 0,097 10,346 10,996 | 2,00 | 3,54 | 8,14 | 25,7 | 92,4
PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t bEY BuaHec-rnaHos, T30 4 B goxymenTax: 43
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YacroTa, I'11
OTHOcHUTEeNLHAS
Temmepatypa BJIaXHOCTB, %
63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
10 0,353 10,735| 1,78 | 5,58 | 184 | 49,3 | 87,3 | 114
20 0,272 {0,647 | 1,22 | 2,70 | 8,17 | 28,2 | 88,8 | 202
30 0,212 10,601 | 1,21 | 2,23 | 545 | 17,7 | 62,0 | 190
40 0,171 10,539 1,23 | 2,18 | 4,51 | 13,1 | 45,7 | 156
15 °C 50 0,142 10479 1,22 | 2,24 | 4,16 | 10,8 | 36,2 | 129
60 0,121 10,426 1,18 | 2,31 | 4,06 | 9,50 | 30,3 | 108
70 0,10510,381| 1,13 | 2,36 | 4,08 | 8,75 | 26,4 | 93,7
80 0,927 10,343 | 1,07 | 2,40 | 4,15 | 8,31 | 23,7 | 82,8
90 0,831 10,312 1,02 | 2,41 | 425 | 8,07 | 21,7 | 74,6
PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t bEY BuaHec-rnaHos, T30 4 B goxymenTax: 44

8 (985) 760 - 61 - 43

reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

YacroTa, I'11
OTHOcHUTEeNLHAS
Temmepatypa BJIaXHOCTB, %
63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
10 0,370 10,776 | 1,58 | 4,25 | 14,1 | 45,3 | 109 | 175
20 0,260 {0,712| 1,39 | 2,60 | 6,53 | 21,5 | 74,1 | 215
30 0,192 10,615| 1.42 | 2,52 | 5,01 | 14,1 | 48,5 | 186
40 0,150 10,521 1,39 | 2,63 | 4,65 | 11,2 | 36,1 | 128
20 °C 50 0,123 10,445| 1,32 | 2,73 | 4,86 | 9,86 | 294 | 104
60 0,104 10,386 1,23 | 2,79 | 4,80 | 9,25 | 25,4 | 87,8
70 0,897 10,339 1,13 | 2,80 | 498 | 9,02 | 22,9 | 76,6
80 0,790 10,302 1,04 | 2,77 | 5,15 | 8,98 | 21,3 | 68.6
90 0,070 10,27210,966| 2,71 | 5,30 | 9,08 | 20,2 | 62,6
PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t bEY BuaHec-rnaHos, T30 4 B goxymenTax: 45
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YacroTa, I'11
Teunearyp e

63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000

10 0,362 | 0.958| 1,82 | 3,40 | 8,67 | 28,5 | 96,0 | 260

20 0,212 10,725| 1,87 | 3,41 | 6,00 | 14,5 | 47,1 | 165

30 0,147 10,543 | 1,68 | 3,67 | 6,15 | 11,9 | 32,7 | 113

40 0,112 10,478 | 1,45 | 3,70 | 6.63 | 11,4 | 27,0 | 87,1

30 °C 50 0,091 |10,351| 1,25 | 3,57 | 7,03 | 11,7 | 24,5 | 73,1
60 0,076 10,296 | 1,09 | 3,36 | 7,29 | 12,2 | 23,4 | 64,7

70 0,065 10,256 10,963 | 3,14 | 7,41 | 12,7 | 23,1 | 59,3

80 0,057 10,226 0,860 | 2,91 | 7,41 | 13,3 | 32,1 | 55,7

90 0,051 10,20210,775| 2,71 | 7,32 | 13,8 | 23,5 | 53,3

3.3.7 CumnxeHnue ypoBHsi 3ByKOBOI'0 IaBJIeHHS 32 cUeT BJAMSHHUS NMOACTUIAIONIEH
MOBEPXHOCTH

33.71 Ilpu BBUKUCICHUU TOMPABKH ALrp, BEI3BAHHOW  IOJCTWIIAIONIEH
MIOBEPXHOCThIO, HEOOXOAMMO  BHayaje KJIacCU(UUUPOBATh €€  OTHOCUTEIBHO
AKyCTHYECKHX CBOWCTB TpyHTa. Pacuer BO3MOXEH TOJBKO [JIi MOBEPXHOCTEH,
PACIIOJIOKEHHBIX TOJ CKOJB3SIIMM yriioM MeHee 20°, u ¢ HeOONBIIUMH HEPOBHOCTIMH
(pucynok 3.3). DTOT city4ail oxBaThIBaeT OOJIBIIMHCTBO 33/1a4 PaclpoOCTPaHEHUs 3ByKa B
OTKPBITOM IIPOCTPAHCTRBE.

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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Pucynok 3.3 - [yt pacipocTpaHeHHsI 3ByKa OT UCTOYHHUKA 10 TPUEMHUKA Ha/T
MTOBEPXHOCTHIO P

7'sy - IPIMOM JIyY 3BYKAQ; 77 - JIy4 3BYKa, OTPa>KEHHOTO OT IIIOCKOCTH P
PaznuuaroT crnenyronue NokpsIThs (MOBEPXHOCTH):

1. KecTkasi moBepXHOCTb. JTO acdaibT, OETOHHOE TIOKPBITHE, BOJIA U JIPYTHE BHUJIBI
TPYHTOBOTO MOKPBITHS, HMEoIlee Malylo mnopuctoctb. Hanpumep, yTpamOoBaHHBIN
I'PYyHT, BCTpe‘-IaIOHII/II\/JICﬂ HauOoJjiee yacTo BOJIHM3HU MPOMBIINIJICHHBIX IIIOINAJA0K, MOXCET
paccMaTpruBaTLCA KaK TBEPAOC IMOKPLITUC.

2. Msarkasi moBepXHOCTb. JTO 3eMJIsl TIOKPBITas TPaBOH, C JEPEBBIMH U APYrou
PaCTUTENBHOCTHIO, BCE BUJIBI MOPUCTOIO T'PYHTA, MPUTOAHBIE JUIsl POCTA PACTECHH, U, B
YaCTHOCTH, MMAXOTHAsI 3€MJIA.

3. Oyenp MArkasi nopepxHoctb. Cro/a OTHOCATCA OYEHb IOPUCTBIE IMOKPHITHS,
TakMe, Kak IIOBEPXHOCTH, IIOKPBITBIE CHETOM, HWIOJKaMU XBOWHBIX JIEPEBHEB H
aHAJIOTUYHBIMU BELIECTBAMH.

4. CMemaHHoOe NMOKPBITHE. DTO TPYHTOBBIE NOBEPXHOCTH, KOTOPBIE BKIIIOYAIOT B
ce0st 00JIaCTH KaK C TBEPIBIM, TaK U C MSATKHM MOKPHITHEM.

3.3.7.2 CamxeHue ypoBHS 3BYKOBOTO JIaBJICHUS 3a CUET MOICTUIIAIONIEH TOBEPXHOCTH
ALrp cneyer ompenenarh cneayromuM obpasom [3]. Bnauane Bcoo 001acTh,
PaCTONIOKEHHYI0 MEXKIy HMCTOYHHKOM W PACUCTHOW TOYKOW, HEOOXOIUMO pa3JeIuTh
COTJIACHO PUCYHKY 3.4 Ha TPU YacTH: 00JACTh MCTOYHHKA, 0OJACTh PACUCTHON TOYKH U
MPOMEXYTOYHass oOyiacte. [Ipm 3TOM KaxkaoW w3 obnacteld MPUIHCHIBACTCS
orpesiesieHHoe Yncio (G, Ha3pIBaeMOEe TIOBEPXHOCTHBIM (PaKTOPOM.

1. Ilpu MakcUMambHOM pACCTOSHUHM 00JIACTh HMCTOYHHKA TIPOCTUPAETCS OT
MCTOYHUKA 3BYKa IO HANIPaBJICHUIO K pacueTHOM TOUKe Ha paccrosiHue, paBHoe 30k, rre
hs - BBICOTa HCTOYHUKA 3BYKa B METpax.

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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2. Ilpy MakcUMaJIbHOM pacCTOSIHUM 00JIaCTh PACYeTHON TOYKHM IIPOCTHPAETCS
HA00OPOT OT pacyeTHON TOYKH I10 HAIMPABICHHIO K MCTOYHHKY 3ByKa Ha PacCTOSHHUE,
pasnoe 30 Ay, rae hy - BbICOTa pacyeTHOM TOUKU B METpax.

3. IIpomexyTouHass 00J1aCTh JEKUT MEXKIY OOIACTHIO HCTOYHHKA M OOJIACTHIO
pacuetHoit Touku. Ilpu ycnoBuu ss < 30(hs + hy) obOnacTb MCTOYHHMKA M 00IACTh
pacyeTHOU TOYKH MEePEKPHIBAIOTCS U MTPOMEKYTOUHOM 0OJIACTH HE CYIIECTBYET.

PaccrosiHue sgr mpeacTaBisieT 34€Ch NPOCKLUUIO PACCTOSHUS Fs; MEKIY UICTOUHUKOM U
pacuyeTHOM TOYKOM Ha IUIOCKOCTh P mnoactuiarome mnosepxHoctu. Ilpu 3Tom
MOBEPXHOCTHBIN (pakTOop (G TmoNaraeTcsi paBHBIM HYJIO ISl JKECTKOM TMOBEPXHOCTH,
€IMHHULIC ISl MSITKOW TTOBEPXHOCTH U J0J€ MATKOM MOBEPXHOCTH B OOIIeM OanaHce s
CMEIIaHHOM MOBEpXHOCTH. {1151 OueHb MATKON MOBEPXHOCTU YUCIIO G HE ONPEEAETC .

< J0h h >
3 hy 30 h,
5
L} ol R
’T\ ObnacTs MpomMexyTodHaA 0BNACTD ObnacTs ’r
= = == = = - b
HCTOYHKHEKR PECUSTHON TOYKI

Pucynox 3.4 - Paznenenue o01actu MeX/1y HICTOYHUKOM 3BYKa U pacuyeTHOW TOUKOHN Ha

Tabnuma3.17 - Koappuunentot As, Ay u Am

TPH YaCTH

Cpez[He OKTa?;IBIC HaCTOTHI, As, I[B Ar, I[B Am, I[E
63 1,5 1,5 3q
125 (@s*xGs)-1,5 | (axGp)-15 3¢(1 - Gm)
250 (bsxGs)-15 | (BxGp)-15 3¢(1 - Gm)
500 (csxGs)-1,5 | (crxGp-15 -3¢(1 - G)
1000 ds*Gs)-1,5 | (@xGp-15 -3¢(1 - G)

¢ b2Y

PaapaboTka v akcnepTtuaa
Buanec-nnaHos, T30
8 (985) 760 - 61 - 43
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Cpenue OKTa;ELIe YacTOTHI, Ag, 15 A, 1B A, 15
2000 (1-Gs)-1,5 1-Gp)-1,5 -3g(1 - Gm)
4000 (1-Gs)-1,5 1-Gp)-1,5 -3g(1 - Gm)
8000 (1-Gs)-1,5 1-Gp)-1,5 -3g(1 - Gm)

Jlanee pacdeT CHIWKEHUS YPOBHS ALrp - JIOJDKEH MPOU3BOAUTHCS B KAKIOM OKTABHOM
JMATIa30He C TTOMOIIBIO0 Ta0auIE! 3.17 B TAKOM MOPSIKE:

BBIUUCIUTh KOMIIOHEHTY NOIJIOUIEHUsI Ag 7 00JacTH HUCTOYHHMKA, HCIOJIB3YS
COOTBETCTBYIOIIUN MOBEPXHOCTHBIN (hakTop G = Gy,

BBIYHUCIIUTH KOMIIOHEHTY TMOTJIOMIEHUS Ay JUisl 00JaCTH pacueTHOM TOUKH, UCIOJb3YS
COOTBETCTBYIOIIUN MOBEPXHOCTHBIN hakTop G = Gy,

€clii HMMeeT MecTO HepaBeHCTBO Ssy > 30(hs + hy), BBIYUCIUTH KOMIIOHEHTY
norjoumeHust A Uid  NPOMEXYTOUHOW 00JIaCTH, HCIONb3Ysl COOTBETCTBYIOIIUMN

MOBEPXHOCTHBIN pakTop G = Gy

Paccunrare oOmiee CHM)KEHUE YpPOBHS 3BYKOBOTO JABJICHUS BCJIEJICTBUE BIUSHUS
MOKPBITUS TEPPUTOPUH JUIS KaXKJOTO OKTAaBHOTO JIMaria3oHa 1no ¢popmyiie

ALrp =As+ Ar + Am, (334)
riae kodpuuueHTs! As, Ay, Am ONPEAETAIOTCS C MOMOILBIO TabuuLbl 3.17.

Koadduumentst a, b, ¢, d B Tabnune 3.17 spnstorca B o0mieM ciydae QyHKIUSIMU
BBICOT M OTIPEEIISIOTCS CIETYIONIIM 00pa3oM:

as— a(hs), bS: b(hs), Cs— C(hs), dS: d(hs),

(3.35)
ar= a(hy), b= b(hy), c;= c(hy), dr = d(hy).
[Tpu aTom camu pynkiuu a(h), b(h), c(h), d(h) paBHbI:
PaapaboTka v akcnepTtuaa PasmelleHne pexnams
t b Buanec-nnaqos, TIO 4 & pokymenTax: 49
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ﬂ(;g) 15+ 3’2::-13,1:4(!!-5}2 (1 g EN ) + 5,7(1 _ E—E,Blﬂ"-.ﬁf‘_)’

(3.36)
bli) =15+ 867 1 -2 ) 637
ell)= 154140209 - 00 | (3.38)
(k) =15+5 % (1 -0 ) (3.39)

IIpumeuanus

1 ITpu BeIMONMHEHNH HepaBeHCTBA Ssr < 30(hs + hy) K03pPUIHEHT g paBeH HYIIO, TaK
YTO JJIs IPOMEKYTOUHOM 30HBI OKa3biBaeTcs Ay = 0.

2 Ilpu BBINOJIHEHUH 00paTHOTO HepaBeHCTBA Sgr > 30 X (hy + hy) KOdDOUIMEHT g AT
IIPOMEKYTOUYHOM 30HBI BBIYMCIISETCS C IIOMOIIBIO CIIEIYIOIEro COOTHOIICHUS:

B+
g-1-302 %
o (3.40)

3.3.7.3 PacueT CHMKEHUs YPOBHA 3ByKa 3a CUET MOACTUIIAIONIEH MOBEPXHOCTH ALrp
mo TouHbIM (opmymam (3.34) - (3.40) BO3MOXKEH MNPHU JTIOOBIX PACCTOSHUAX MEXKIY
HWCTOYHUKOM IIIyMa W TMPUEMHOW Toukoi. OnHako mpu yciaoBuu Ssy < 100 M pacuer

GuaHec-nnaqos, T30 4 e gokymenTax: 50
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MOKET OBITh MpOU3BENEH MO Oojiee MPOCTHIM MPHUOIMKEHHBIM (QopmynaMm. Tak, ams
aKyCTHYECKH JKECTKOrO IOKPHITHS MONpaBKy ALrp (1b) MOXKHO ONpENeaTh COIrJacHO
rpaduKy, IpeAcTaBIeHHOMY Ha pucyHke 3.5 [12].

“3\17-]1“1'- T T T T B ]
il

-2

j||1||1 ] I. tm
1 2 3 4 5 x 10

Pucynox 3.5 - cHI>KEeHUE YPOBHS 3ByKa IIPU €r0 paclpOCTPAHEHNUN HaJl KECTKOU
MIOBEPXHOCTHIO

31ech o ocu abCIMCC OTI0XKEHO OTHOLIEHUE X = 7y / I'sy, @ 10 OCH OPJUHAT UCKOMOE
cukenue ALrp = f(ry / rsr), Ab. I'paduk cripaBe/IuB IIpU YCIOBUH, YTO Pa3HOCTh JUIMH
OTPAKEHHOTO W TMPSAMOrO Jyya (¥r - Fsy) MHOTO OOJbIIE BCEX JJIMH BOJH A,
COOTBETCTBYIOLIMX YacTOTaM IIyMOBOro cmekTpa. Ilpu ycioBum, 4To pa3sHOCTb JJIHH
OyZeT MHOIO MEHBLIE BCEX [UIMH 3BYKOBBIX BOJIH A, HCKOMYIO BEJIHYMHY ALrp MOMKHO
noJoxkuTh paBHoi -6,0 n1b. KpuByio f(x) pucynka 3.5 MOXHO anmpoOKCHMHPOBATH C
XOpOIIeH CTENeHbI0 TOYHOCTH B 33JaHHBIX TpeAesiaX W3MEHEHHs apryMeHTa
BBIpa)KEHUEM

(1516 0746 2/234
4 NEE (3.41)

1 £x£10.

flx)=

Hckomoe 3aryxanne ALrp - pacCUUTHIBAETCS [UIA KaXKI0TO OKTaBHOI'O JHAIa30Ha.

3.3.7.4 CHuxeHue ypoBHSI 3BYKOBOTO JIABJICHHS BCIEACTBUE BIIUSHHS aKyCTUUYECKU
MSATKOTO MOKPHITHs Tepputopur ALrp (ab) u mpu paccrosHusx rs- Menbme 100 M,
MOJKHO OIpeNeNsATh coriacHo tadnmie 3.18.

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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3.3.7.5 CHuxeHHE ypOBHS 3BYKOBOI'O JABJIECHMs BCIECJCTBUE BIIMSIHHS aKyCTHUUYECKU
OYEHb MATKOTO MOKPBITHSA TeppuTopuu AlLrp (ab) 1 mpu paccTosanusx rs- Menbie 100 w,
CIIeyeT OMpeAessATh cornacHo Tadnuue 3.19.

IIpumeuanus

1 Cauxenue YPOBHA 3BYKOBOI'O JAaBJICHUA IIPU MMPOMECKYTOYHBIX IMApaMCTpax 3adaqyn
CJICAYCT paCCUUTBIBATH HHTepHOHﬂHHeﬁ JaHHBIX.

2 Pacyer cHKeHHsI YPOBHS 3BYKOBOTO JIABJICHHUS C MOMOIIBbIO TaOmuipl 3.19 maet
yJIOBJICTBOPUTEIIBHBIC PE3yJIbTAThI MPHU TOJIIMHE CHEXKHOTO MokpoBa Oosee 10 cm [12].
[Tpu MeHbIIEH TONIUHE MOKPOBA 3aTYXaHUE B TPEX HUKAUIIMX OKTaBaX OKa3bIBACTCS Ha
HECKOJIBKO IeH0e OOobIIIE.

3.3.7.6 CHmwxeHue YpOBHS 3ByKa BCJEICTBHUE BIMSHHMS CMELIAHHOTO IOKPBITUSA
Tepputopur ALrp (1b) ¥ mpu paccTosHMAX Fsr MeHbHIe 100 M cieqyeT ompenensars
cleayrommuM obpa3zoM. BHavane paccunmThIBaeTCS CHUKEHHUE YPOBHS 3BYKa COIJIACHO II.
3.3.7.3, xak OyATo Obl MEXIy MCTOYHHMKOM M PAacYeTHOW TOYKOM HAXOAMJAcCh TOJBKO
KECTKash TOBEPXHOCTb. 3aTeM aHAJIOTUYHBIM pacyeT NPOM3BOIUTCS ISl MSTKOH
noBepxHocTd 1O 1. 3.3.7.4. OKOHYATENbHBIN pe3yNbTaT IOJy4YaeTcs B BUIEC CYMMBbI
IPONOPLUMN MPEIBAPUTENFHBIX PACU€TOB B COOTBETCTBHM C JIOJSIMH MATKOM U KECTKOM
IIOBEPXHOCTEH.

Ta6numa 3.18 - CHukeHMe YPOBHSI 3BYKOBOrO JaBiieHHsi ALrp mnpu MsArKom
NMOKPBITHH

GuaHec-nnaqos, T30 4 e gokymenTax: 52
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Msirkast MOBEepXHOCTb (TpaBa, paCTUTEIBHOCTD U T.1L.), Ay = 1,8 M
Bhicora YacroTa, I'1t
Paccrosnne
HMCTOYHMKA,
I'rs, M

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 5,1 8,5
40 -5,5 -3,9 -1,4 6,7 10,1 13,7

0,1
60 -5,4 -3,3 4,2 9,8 13,2 16,9
80 -5,4 -2,7 6,8 12,2 15,5 19,3
100 -5,3 -2,2 9,2 14,0 17,4 21,1
10 -5,4 -4,3 -0,9 5,9 -2,5 -1,9
20 -5,4 -4,0 -0,1 6,3 -0,1 -3,0
40 -5,4 -3,4 2,9 10,2 4,1 -2,9

0,3
60 -5,3 -2,8 5,8 13,1 7,1 -0,4
80 -5,2 -2,2 8,4 15,3 9,3 1,7
100 -5,2 -1,7 10,8 17,1 11,1 34
PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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Msirkast MOBEepXHOCTb (TpaBa, paCTUTEIBHOCTD U T.1L.), Ay = 1,8 M

YacroTa, I'1t
BricoTa
Paccrostaue
HCTOYHHKA,
r]"S: M

M 125 250 500 1000 2000 4000
10 -4,0 2,0 0,1 -3,0 -3,0 -3,0
20 -4.8 -1,9 7,5 -2,7 -3,0 -3,0
40 -4.9 -2,1 6,9 0,5 -3,0 -3,0

1,2
60 -4.9 -1,6 9,1 2,9 -3,0 -3,0
80 -4.8 -1,0 11,6 4.8 -2,8 -3,0
100 -4.8 -0,5 13,8 6.4 -1,5 -3,0

Tabnuna 3.19 - CHuskenue ypoBHsI 3BYKOBOI'O J1aBJjieHHsi ALrp IPH 04eHb MATKOM
NOKPbITHH

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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OdeHp MATKast MOBEPXHOCTH (CHET, XBOA U T.IL.), /iy = 1,8 M
Bhicora YacroTa, I'11
Paccrosiaue
HCTOYHMKA,
rrs, M

M 125 250 500 1000 2000 4000
10 -3,1 0,8 3,9 6,0 7,3 7,0
20 -1,5 5,2 8,6 10,9 12,3 11,9
40 1,4 11,1 14,0 16,3 17,7 17,3

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 23,8 253 249
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
40 2,0 12,8 14,2 7,9 1,4 -3,0

0,3
60 4.6 16,5 17,5 11.2 4,5 -1,3
80 6.9 19,0 18,2 13,5 6,8 0,8
100 9,1 21,0 21,7 15,4 8,6 2,6

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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OdeHp MATKast MOBEPXHOCTH (CHET, XBOA U T.IL.), /iy = 1,8 M
Bhicora YacroTa, I'11
Paccrosaue
HMCTOYHHUKA,
rrs, M

M 125 250 500 1000 2000 4000
10 0,1 4,5 -2,5 2.5 -2,5 -2,5
20 0,9 7,0 -0,7 -3,0 -3,0 -3,0
40 3,6 11,6 3,3 -3,0 -3,0 -3,0

1,2
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 IlpubOnnxeHHBIH pacueT CHWKEHUS YpPOBHS 3ByKa BCIEACTBHE BIUSHUSA
aKyCTMYECKM MATKOTO M CMEIIAHHOIO IOKPhITUS Tepputopun ALrp (ab), cmemyer
OTIPEJIENIATH TPU YCIOBUAIX, OTOBOPEHHBIX HIKE, 110 Gopmye [3], [12]

i
P Tar

Az, -45- Hg’)[l? . 300]’
(3.42)

rae hg - BBICOTA UCTOYHHUKA, M;
hy - BBICOTA IPUEMHON TOUYKH, M;
Fsr - PACCTOSIHME OT UCTOYHHUKA 3BYKa JIO MPHUEMHUKA, M;

¥Vr - paCCTOAHUC OT MHHUMOT'O I/I306pa)K€HI/IH HNCTOYHHKA 3ByKa OO IIPUCMHUKA, M.

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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IIpumeuanus

1 HauOonpmmii MHTEpeC NpeACTaBIsEeT YPOBEHb 3BYKa C KOppekuued A mryma,
KOTOPBIII HE JOJDKEH OBITh YHUCTBIM TOHOM. IIpM 3TOM CHEKTp IIyma HE COAEPKUT
3HAYUTENIBHBIX JUCKPETHBIX COCTABIISAIOLIUX.

2 ChexTp uryma HpakTHYeCKH HIMPOKHH M rinafkuil. [[nsg OONbIIMHCTBA IIYMOBBIX
MCTOYHUKOB, COCTOSIIIUX M3 MHOXECTBA Pa3HOOOPA3HBIX UCTOYHHUKOB, MPAKTUYECKU 3TO
Bcerja umeeTr Mecto. Hanpumep, TakoBBIMU SBIISIIOTCS LIYMbI CTPOUTENBHBIX IIOMIAI0K
Y TPAHCIOPTHBIX IIOTOKOB.

3 OrpunarensHble 3Ha4€HUsA ALrp UITHOPUPYIOTCS, U B 3TOM CJly4ae 1onararor ALrp =
0.

4 JIns kopoTkux auctaHuuii gopmyna (3.42) mpenckaspiBaeT HYJIEBO#M pe3yabTar. B
ATOM CiTy4ae pacueT HaJo MPOU3BOAMTH MO TOYHBIM Gopmynam (3.34) - (3.40).

3.3.7.8 CHmxeHue YpOBHS 3BYKOBOT'O JaBJIEHUS BCJEJACTBUE BIUSHHS MOKPBITUA
TEPPUTOPUH ALrp IIPU CKONB3AMUX yriaax Oonee 30° caemyeT ompenenarsh ¢ HOMOIIBIO
MpOLEAYPHl, U3T0XKEHHONW B moapazaene 3.3.7.2, kak i XKecTKoi moBepxHocTu. [lpu
TaKUX YCJOBHSIX, KOTOPbIE BCTPEYAIOTCS OOBIYHO HA KOPOTKUX TUCTAHIIMSX, MSTKas W
OUYEeHb MSTKas MOBEPXHOCTH CTAHOBSITCS OYCHb XOPOIIMMHU OTPaKATEISIMH 3BYKa.

3.3.8 CHmkeHMe YPOBHSI 3BYKOBOI'0 IaBJICHUS JKPAHAMH
3.3.8.1. Ilpu pacmpocTpaHeHHHU 3ByKa 4depe3 BEpXHHUH Kpaill sKkpaHa (pucyHok 3.6), a
TAaKKE II0 BETPY CHIKEHHE YPOBHSI 3BYKOBOIO JABJIEHHUs JKPaHOM ALskp B OKTaBHBIX

MOJIOCAaX YaCTOT PACCUUTHIBACTCS C IOMOIIBIO clieayromieit ¢dopmynsr [3], [12]:

ALokp = D-. (3.43)
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Pucynok 3.6 - Paznuusble yTH NIPOXOKIEHUS 3ByKa YE€pE3 IKpaH

IIpu mudpakumu 3ByKa Ha BEPTHKAIBHBIX pedpax sKpaHa (CM. PHUCYHOK 3.6)
CHIDKEHHME YPOBHS 3BYKOBOT'O JaBJIECHHS SKPaHOM ALpkp PacCUUTHIBAETCS € MOMOILBIO

dopmynsi [3], [12]
ALsgp =D;> 0, (3.44)

rae D; - CHUXEHUE YpPOBHSA 3BYKOBOT'O [aBJICHHSI SKPAaHOM B KaKIOM OKTaBHOM
nuanas3one, nb.

IIpumeuanus

1 Jlna odeHp OONBHIMX PACCTOSHUH M OYEHb BBICOKHMX JKPaHOB IOTepU ALskp,
paccuntanHsle 1o ¢opmyine (3.43), He JOCTATOYHO XOPOILIO COBMNAJAIOT C
AKCMEPUMEHTAJIbHBIMU JaHHBIMU [13].

2 HpI/I pacucTe IMOTCpb 3BYKA, H3JIYUYACMOI'O0O MHOI'OYHMCIICHHBIMHW HCTOYHUKaAMU
CTPOUTCIIbHBIX IUIOMIAJ0K U TPOMBIIIJICHHBIX HpeI[HpI/IHTI/Iﬁ, PACIIOJIOKCHHBIX B BBICOKUX
CTPOCHUAX (6onee 10 m Hazx BCMHeﬁ), a TAaKXKC OT MOIIHBIX aKYyCTHUYCCKHUX HMCTOYHUKOB,
PAaCIOJIOKCHHBIX BHYTPH 3aBOIOB, HCO6XOI[I/IMO HCIIOJIb30BATh BBIPAKCHUC (ﬂ) JJIA
OIPEACIICHUSA CPCAHCTO 3HAYCHUA YPOBHA 3BYKOBOT'O JaBJICHU.

3 Ilpu mpoOXOXAEHUH AOPOTH 4Yepe3 MOHMKCHHBI yYacTOK MECTHOCTH (BBIEMKA)
BO3MOXXHO JIONIOJTHUTENILHOE MOTJIONIEHUE 3BYKa, He yuTeHHoe B ¢dopmyine (3.43). Oto
MIPOUCXOAMT 32 CUET MOTJIONIEHUS 3ByKa MOBEPXHOCTHIO BHE MOHMKEHUS.

3.3.8.2. CHumkeHue ypOBHs 3BYKOBOIO JaBJ€HMsA 3KpaHOM ALskp, b, cienyer
paccuMThIBaTh B 3aBUCHUMOCTH OT uucina Ppenens N, KOTopoe ompenensercs depes
Pa3HOCTh JUIMH MyTeH 3BYKOBOTO Jyd4a (pucyHoOk 3.7). J[ist TOHKOTO SKpaHa, TOJIIMHA
KOTOPOI'0 MHOT'O MEHbIIIE JUIMHBI BOJHBI A, TU(PAKIHS 3BYKa MPOUCXOAUT MPAKTHUECKU
OJTHOKPATHO Ha €ro eJMHCTBEHHOM r'OpU30HTAIbHOM pedpe.

B stoMm ciyuae uncno @penens N cienyer pacCuuThIBaTh corjaacHo Gopmyiie [3]

2
N=E \l(dse-l-der:lg-l-di_d:r :

(3.45)

rac dse - pacCToAHUC, M, OT HCTOYHHUKA 3BYKa J0 TOYKH, JIexaliein Ha pe6pe
HOHY6GCKOHG‘{HOFO OKpaHa WU Ha IIyTH, ONPCACIACMOM HaHKpaT‘-IafIIlIPIM PacCTOTHUEM
MCXKAY UICTOYHUKOM U pacquHoﬁ TO‘-IKOI\/'I;
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der - paccTOsIHUE, M, OT PACYETHOM TOUKH /10 YIIOMSIHYTOH BBIIIE TOYKH, JIeXkKalel Ha
peOpe MomyOeCKOHEYHOTO SKpaHa W Ha IMyTH, OMNpPEJeNsieMOM HauKpaT4alIlIuM
paccTOsSIHUEM MEXKy TOUKOW UCTOYHHUKA U MIPUEMA;

dsr - pacCTOAIHUC, M, OT HICTOYHHKA 3BYKa O pacquHoﬁ TOYKH,

':fJ.- JUIMHA TPOEKIMU oTpe3ka SR Ha pebpo skpana, M. Ilpu pac&(onomeﬁnu JMHUN
pacnpoCcTpaHEHHs 3ByKa NEPIIEHIUKYJIIPHO BEPXHENW KPOMKE 3KpaHa k| = 0;

A - AIMHA BOJHBI 3ByKa, M. JlnMHa BOJHBI paBHa A = ¢ / f U COOTBETCTBYET
CpeAHEreOMETPUUECKOM YacTOTe OKTABHOM MOJIOCHI.

Pucynok 3.7 - PactipocTpaHeHHe Jydeli 3ByKa IIPH €ro OJTHOKPATHOM nudpakiuy Ha
TOHKOM SKpaHe

3.3.8.3. Dddekr ycTaHOBKM TOHKOTO OSKpaHa I JaHHOro uwucia OpeHens
paccuuThiBaeTcs 1o popmyie [3], [12]

D.=101g[3 + 10NC2K], (3.46)

rae C2 - ko dunreHt, B OOIBIIMHCTBE CllydaeB paBHbIN enuuue. [Ipu stom dpopmyna
(3.46) yuuThIBaeT MOTJIOLICHUE 3BYKa 3a CUET €r0 paclpOCTPaHEHUS HaJl TOBEPXHOCTHIO
3eMJIU TOCJI€ YCTaHOBKU dKpaHa. Eciiu y4uThIBaTh TakkKe U OTPa’KeHUE 3BYKa OT 3EMIIH,
TO 3a c4eT 00pa30BaHMsI MHUMOTO UCTOYHUKA KO3 duieHnt C2 HeoOX0IUMO MOJIOKUTD
paBHBIM 2;

K - mnompaBouHbIil KO3()PHUIMEHT, YUYUTHIBAIOIIUNA METEOPOJIOTHUYECKHE YCIOBUS
pacnpocTtpaneHusi 3Byka. Koaddunuent K paccuuThiBaeTcs COTJacHO ClexyrONIeH

dopmyne [2]:
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B = g0 d:edﬂdw .

NA (3.47)

ITpu paccTosiHUAX dsy MEXKy HICTOUHUKOM M pacueTHOH Toukoi MeHbIe 100 M (dyr <
100) xoapPunmenT K MOKHO MOJOKHUTH ¢ TOYHOCTHIO 10 1 ab paBHBIM enunuue. [Ipu
O00koBOH IU(pakuuu OOBEKTOB (CM. PUCYHOK 3.6) koapduuueHT K paBeH Takxke
eIMHUIIE.

IIpu pacuere BenuuuHbl D IpenIoaraeTcs, 4ro CyIIECTBYET TOJIBKO OJIWH IYTh
MIPOXOXKJCHUS 3ByKa OT MCTOYHHKA IO MPHUEMHUKA. B MpOoTUBHOM ciydyae HEOOXOAUMO
MIPOBECTU Psi/i JOMOJHUTEIbHBIX BBIYMCICHUN I APYrUX IMyTed, Kak IMOKa3aHO Ha
pucyHke 3.6. B pe3ynbraTe HE0OX0AUMO SHEPreTHYECKH CYyMMHUPOBATh BKJIAJbI OT BCEX
IIyTEeH paclpoCTpaHEHUs 3BYKa.

3.3.8.4. Jlnsg TONCTBIX SKPAHOB, a TaKke OOBEKTOB KOHEYHOW TOJIIMHBI (HACBHIIH,
noMa) AuQpakius 3ByKa MOXKET MPOUCXOTUTH ABAKIBI - KaK Ha TEpefdHei, Tak U Ha
3amHel KpoMke dKkpaHa (pucyHok 3.8). B ornuuwme ot (3.46) moTepu yCTaHOBKH KpaHa
OTIPECTISIOTCS B ATOM CiIydae CIeayoumm oopasom [3]:

D-=101g (3 + 10 NmC2C3K), (3.48)

rae Nt - uncino @penens, KOTOpoe B OTIMUYUE OT BbIpaxkeHus (3.45), crpaBeuInBOro Ajst
TOHKHUX dKPaHOB, OIIPEIENSIETCS TENEPh KaK

NT =%[V](d.m +':£sr +fiss +df _d.sr :

(3.49)

C3 - x0d(pUIMEHT, paBHBI €AWHUIIEC [JII TOHKUX JKPaHOB, B clyyae IBOMHOMN
nudpakIy paBeH Teneps [3]:

_3 di +257
RIFCTY
e (3.50)
dee - paCCTOHHI/IC Me)KIly ILBYMH JIMHUAMHM, Ha KOTOpBIX HpOI/ICXOI[I/IT ,Z[BOIZH&SI
,Z[I/I(ppaKI_[I/ISI 3By1<a. PaCCTOHHI/Ie dee I/ISMepﬂeTCH B MeTan.
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Pucynok 3.8 - PactipocTpaHeHue JIydeit 3ByKa MpH JBYKpaTHON TU(PAKIIMK HAa TOJICTOM
JKpaHe

IIpumeuanus

1 Bwipaxenue (3.48) ocymiecTBiseT IUIaBHBIA miepexon B (opmyne (3.46) ot
OJTHOKpaTHOM mudpakiuu, koraa dee = 0, a C3 = 1, k ciydaro IByKpaTHOU nudpakuuu,
xorma dee = A, a C3 = 3.

2 DdheKTUBHOCTh dKpaHa MOMKET OKa3aThCsl MEHBIE BEJIMYUHBI, PACCYMTAHHOU I10
dopmyiam (3.43) - (3.50). DT0 BO3MOKHO B pPe3yJbTaTe MHOTOKPATHOTO TIEPEOTPAKCHHUS
3BYKa MEXy UICTOYHHKOM M aKyCTUYECKHU KECTKUM DKPAHOM, a TAK)KE OTPAKCHHS 3ByKa
OT JIpYyrMX AaKyCTUYECKM JKECTKMX TIOBEPXHOCTEH. OTH MOBEPXHOCTU MOTYT
pacmoaratbCs HelaJeKo OT MyTH MPOXOKICHHUS 3ByKa OT €r0 UCTOYHHUKA JI0 PACUETHOM
TOYKHU.

3 Breipaxkenne D, paccuyMTaHHOE B MPOM3BOJBHBIX OKTABHBIX MOJOCaX 1O (hopmyie
(3.46), ne nmomxHO ObITh Oosbmie 20 b AN TOHKUX SKPAHOB TPHU OJHOKPATHOM
mudpakiun. s TOJNCTBIX 3KPaHOB W JBYKpAaTHOW AU(MPAKIMH COOTBETCTBYIOIIEE
BbIpakeHue D, paccuntanHoe 1o ¢popmyre (3.48), e nomxHo ObITh 6onbiie 25 ab [3].

OcnabneHne 3ByKa ¢ IOMOIIBIO JIByX 3KPaHOB PACCUUTHIBACTCS C TIOMOIIBIO (POPMYITBI
(3.48) mnst nBoitHOW mudpakuuu 3BYyKa, Kak Moka3zaHo Ha pucyHke 3.9. OcnmalOiieHue
3ByKa TpeMsl Win 0oJiee SKpaHaMU PaCCUUTHIBACTCSA MPUOIMKEHHO C MOMOIIBIO TOTO e
ypaBHeHust (3.48) BbiOOpoMm aByx HambOoiee 3((eKTHBHBIX SKpaHOB W MpeHeOperas
JNENUCTBUEM JIPYTUX 3KPAHOB.

éu:ﬂ
= b
. = i
5
b B R
S Oy §

ﬁ .
W e
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Pucynok 3.9 - PactipocTpaHeHue Jiyuel 3ByKa IpH JBYKpaTHOH Tu(paKkLuy Ha JBYX
9KpaHax

3.3.8.5 Bompocsl, cBs3aHHBIE ¢ BBIOOPOM U MPUMEHEHUEM KOHKPETHBIX KOHCTPYKLUH
9KPaHOB M  JPYTHUX HapyXXHbIX OrpaxaeHuil, oOecneuuBaromux Tpedyemoe
SKpaHUpPOBaHHE OOBEKTOB, U3JI0XKEHBI B pUiIoKeHuu B [14].

3.3.9 CHnxeHue YPOBHSI 3BYKOBOI'0O JaBJICHHS BCJIeICTBHE BJIUSTHUS APYTHX
(pakTopos

3.3.9.1 CHuxeHHE YypOBHS 3BYKOBOI'O JABJICHHUS MOXKET MIPOUCXOJIUTh U 3a CUET
JIPYTUX JOTOJHUTENBHBIX (PakTopoB. OTpakeHHE 3BYyKa OT OKPYKaIOMUX OOBEKTOB
MOXKET MPHUBOAUTH K OOpa30BaHHUIO JOMOJHUTEIBHBIX MHHUMBIX HCTOYHUKOB MIyMa.
3eneHble  HaCaXJCHUS MOTYT OOpa3oBbIBaThH TMperpagy Ha MyTH TMPSIMOTO
pacnpocTpaHeHus 3Byka. CHIKEHHE YPOBHS 3BYKOBOTO JABICHUS MOXKET IMTPOUCXOUTH U
BCJIC/ICTBHE OTPAHMUCHUS YTJIa BUIUMOCTH UCTOYHHKA IIIyMa U3 paCYeTHON TOUKH.

OTtpaxkeHUs TOJDKHBI PACCMATPUBATHCSA B KAUECTBE MHUMBIX HCTOYHHKOB 3BYKa. JTH
OTpaXKeHHUs OT MOTOJKOB HIIM TIOBEPXHOCTEH, Ooliee MM MeHee BepTUKAIbHBIX (acaloB
3aHU#, OOBIYHO YCHIIMBAIOT 3BYK B TOUKE MpueMa. I((eKT oTpakeHus 3ByKa OT 3eMHON
MOBEPXHOCTH HE JOJKEH YUYUTHIBATHCS, MOCKOIBKY OH BKJIIOYEH B oO0mIue (hopmysl
(3.13), (3.14) B xa4ecTBe cocTapisromen ALrp.

3.3.9.1.1 OTpaxkeHus OT NPENATCTBUN PACCUNUTBIBAIOTCS COTTIACHO MTPUBEACHHON HIKE
METOJIUKE IIPU CIEAYIOLUX YCIOBUAX:

3epKaJIbHOE OTPAKEHUE NPOMCXOJUT TAaKUM 00pa3oM, Kak II0Ka3aHO Ha
pucyske 3.10;

Orpaxaioiuad NOBEPXHOCTE

pege)

Pucynox 3.10 - Ilpuxoz 0Tpa)k€HHOTO Jy4ya B paCYETHYIO TOUKY R U3 MHMUMOIO
ucrounuka S1. [Ipu mpoXokIeHIH PACCTOSHUS Fso + For IPSIMOM JTyd OTPAKAETCS OT
TUTOCKOCTH TIO/ YTJIOM, PaBHBIM YTJTy MaJIeHus 3
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BeIMYMHA KOA((QUIICHTA OTPAKEHHS OT MOBEPXHOCTU 00OBEKTA JOJDKHA ObITh
oombire 0,2;

XapaKTCPHBIC pa3MCPhbL 0Tpa>1<a10mel71 MOBCPXHOCTU HOJIZKHBI OBITh BEJIUKH II0

CpaBHCHHIO C JJIMHOM BOJIHBI 3BYKa, COOTBCTCTBYIOH_Ieﬁ CpeIlHeFeOMeTqueCKOﬁ qacToTC
OKTaBHOM II0JIOCHI. HpI/I 9TOM HOJIKHO UMCETb MCCTO CJIICAYIOIICC HCPABCHCTBO!

oty oif o
2 s oy (3.51)

r7e A - JUIMHA BOJHBI 3ByKa, M, COOTBETCTBYIOIIAsl CPEAHETCOMETPHUUECKON 4acToTe fer
OKTaBHOM TMOJIOCHI M CBsI3aHA C 3TOM YaCTOTOM CleayIouM cooTHomenueM: A = 340/fcr;

¥'so - PACCTOSIHME, M, OT UICTOYHMKA 3ByKa J0 TOUKU OoTpaxkeHus O;
ror - PaCCTOSHUE, M, OT TOUKH oTpaykeHus O 10 pacyeTHON TOYKU;
B - yron manenus B paguanax (cM. pucyHok 3.10);

/min - MUHUMaJbHBII pa3Mep (AJMHA WIM HNIMPUHA) OTPaXKarolled IIIOCKOCTH (CM.
pucyHok 3.10).

HpI/I HCBBLIIIOJIHCHUM OJHOI'O0 M3 TIICPCUYUCIICHHBIX BBIIIC YCHOBI/Iﬁ 11 JaHHOT'O
OKTaBHOI'O JUalla30Ha OTPAKCHUS HC YUUTBIBAIOTCA.

3.3.9.1.2 IIpu pacuere CHUXKEHMsI YPOBHsI 3ByKOBOI'O JIaBJIEHUS ACUCTBUTEIbHBIA U
MHHUMBII HCTOYHHMKHM PAacCMaTpPHUBAIOTCA OTAEIbHO. YPOBEHb 3BYKOBOM MOIIHOCTH
MHHMOI'O MCTOYHHKA B OKTaBHBIX JHMala3oHaX BBIYHMCISETCA MO cCiedyrouei (opmyie

[3]:
Lw im= Lws + 10 1g (p) + D, (3.52)
rac LWIm - YPOBCHb 3ByKOBOﬁ MOITHOCTU MHUMOT'O UCTOYHHKA 3BYKa, ,[[B,
Lws - ypoBeHb 3ByKOBOM MOLIHOCTH J€HCTBUTEILHOIO HCTOUHMKA 3BYKa, 1B;

p - KO3(pPHUIMEHT OTpaXECHUsS 3BYyKa, MAJAOLIEro Mo YriioM B Ha mpenstcTBue (p >
0,2);

@ - ¢akTop HaNpPaBICHHOCTH HCTOYHUKA B HANPABICHUH MHUMOTO H300paKEHHS
pacueTHO# Touku (Touka S1 Ha pucyHke 3.10).
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IIpu oTpakeHMH 3ByKa OT OOBEKTOB C MECTKMMHU IOBEPXHOCTSAMH, HMEIOIINX
HWINHAPUYECKYIO PopMy, KOAPPHUIIMEHT OTPAXKEHUS pacCUUTBIBAaETCs 1Mo hopmyiie

Drsin (gf 2
- (! 2) |

2r, (3.53)
rae D - muameTp HWIMHIPA,

¥Vsc - PACCTOSAHUEC MCKAY HCTOUYHHUKOM 3BYKa U HCHTPOM HUJIHNHIAPA;

¢ - yron mexnay auausimu SC u CR Ha pucyske 3.11.

Pucynok 3.11 - OtpaxkeHue 3ByKa OT IIUJIMH/Ipa

[Ipu oTcyTcTBHM MaHHBIX O KO3(PPHUIIMEHTE OTPAKCHHS €T0 3HAUYCHHE MOXET OBITh
MPUOJIMYKEHHO OIIEHEHO ¢ TTOMOIIBI0 TabauIibl 3.20.

I[J'If[ MHHMOI'0O HMCTOYHHKA 3BYKa BCJIMYHWHBI p H @ BBIYHCIAIOTCSA OTACIIBHO B
COOTBCTCTBHHU C IIYTEM IIPOXOKIACHUA OTPAKCHHOI'O 3BYKOBOI'O JIy4d.

Tao6numa 3.20 - KodppuuueHT oTpakeHust p

OOBexT p
IInockas xecTkas IOBEpXHOCTh 1,0
CreHbl 31aHUI ¢ OKHAMHU C HEOOIBIIUMH YKPALICHUSIMHU HITH SPKEPOM 0,8
Crenbl 3aBoioB U (abpuk, 50 % MNOBEPXHOCTH KOTOPHIX 3aHsTa 0,4
OTBEPCTHUSIMH, Pa3HBIMH YCTAaHOBKAMH U TpyOamu
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O0BeEKT p

OTKpBITBIE YCTaHOBKH (TPYObI, OalltHy U T.I1.) 0

3.3.9.1.3 IIpubnukeHHas OLIEHKA OTPa)XXCHUsI 3ByKa OT BEPTHKAJIbHBIX MTOBEPXHOCTEN
TUNIAa BHEIIHUX CTEH 3JaHUA MOXKET IMPOU3BOAUTHECS TAaKKe C TOMOUIbIO (HOPMYJIH,
npuBeeHHoM B 3.3.7.3. Jlyist 3TUX 11e51eif He00X0AUMO BOCTIOIB30BAThCS PUCYHKOM 3.3 U
CYMTaTh, 4YTO OTpaxkarolas IUIOCKOCTb P sBiusercs BHEIIHEH cTeHou. Pacuer
MIPOM3BOJIUTCSI HA OCHOBE BBIYUCICHHS PA3HOCTH JJIMH TPSMOTO 7ps U OTPAXKEHHOTO 7y
JIy4en.

IIpumeuanus

1 Jna sddexktuBHOrO OTpakeHUs 3ByKa HEOOXOIMMO, 4YTOObI CT€Ha B TOYKE
OTpakeHHs Obla IUIOCKOM, MO KpallHEH Mepe Ha pacCTOSIHUM OJHOM JJIMHBI BOJIHBI
CaMOW HM3KOM YacTOTHI B CIIEKTPE IyMa.

2 TlocKONBKY OTpaXK€HME YCHIMBAeT 3BYK, TO 3HaK ALorp JO/DKEH OBITh
OTPHULIATETHHBIM.

3 B ciydae cyliecTBOBaHHS HECKOJBKHMX OTPAKAIOUIMX MOBEPXHOCTEM HX BKJIAL
CYMMHUpPYETCH.

3.3.9.2 Tlonockl 3eleHBIX HACaXJAECHUH HalT CYLIECTBEHHOE CHU)XXEHHME YpOBHEH
3BYKOBOTO JaBiieHHS AlLsen TOJBKO B CllydasX, KOTJa OHU SBIIAIOTCS JIOCTATOYHO
TUIOTHBIMH. J[J11 3TOr0 HEOOXOAMMO, YTOOBI OHU OOpPA30BBIBATM IOJHYIO TIPErpaay Ha
IIyTHU NPSMOT0 PaclpoCTPaHEHUsI 3BYyKa, T.€. YTOObI HEe ObUIM BHUJIHBI OT/EJIbHBIE YUYACTKU
IIyTH Yepe3 pacTUTENbHOCTh. CHHIKEHUE MOKET OIPEAEIATHCS YUYACTKOM I0JI0CHl BOIN3U
MCTOYHUKA JUIMHOM d] WM y4acTKOM IOJIOCH! BOJIM3U PACUETHOW TOYKH JJIMHON d2, Win
00OMMU yYacTKaMH JUIMHOU d] U d2, Kak moka3zaHo Ha pucynke 3.12. [Ipu BeYUCIeHHH
JUIMH d] ¥ d2 paanyc KpUBOW MOKET OBITh B3AT paBHBIM NIpuMepHO 5 kM. C apyroit
CTOPOHBI, YYaCTKU JIUHON d] U d2 MOTYT OBITh B3STHI BJOJb Jy4Yel, IPOXOISAIIHNX IO
yriioM 15° x nmoBepxHocTu rpyHTta [3]. CHUXKEHUE YPOBHS 3BYKOBOTO AaBieHHUS Alsen
HEOOXO/IMMO OTPENEATh B OKTAaBHBIX IOJOCaX YacTOT M B 3aBHCUMOCTH OT OOIIei
AnuHBL df = d] + d2, M, IPOXOAMMON 3BYKOM 4Y€PE3 IJIOTHYIO JIMCTBY Y4aCTKa IIOJIOCHI
3€JICHBIX HACAKICHUN.

CHmxenne ALzen OOBIMHBIMH MHOTOPSTHBIMH TIOJOCAMHU 3€JIEHBIX HACKICHUH C
IUIOTHBIM TIPUMBIKAHUEM KPOH JIEPEBHEB MEKIY COOOH M ¢ 3aIMOTHEHUEM TOJIKPOHOBOTO
MPOCTPAHCTBAa KYCTAPHUKOM CIIEYET OIPECNIATh COrNIAaCHO Cledyromiei (opmyne u
Tabmmie 3.21:
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stameels)

108d, £ 20,
2084, <200

HpL

ML

(3.54)

PacyeTHan
TOMEX

JlecHas mosoca

Ta6numa3.21 - [locrossnnas B u ko3ppuIUeHT Usen

Pucynok 3.12 - Onpenenenue pacCTOSHUS

CpennereoMeTprudecKkas 4acTOTa OKTaBHOM MOJIOCHI, [ 11
Bennuuna
63 125 250 500 1000 2000 4000 8000
B, nb 0 0 1 1 1 1 2 3
Osen1, 1b/M 0,02 0,03 0,04 0,05 0,06 0,08 0,09 0,12
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Pucynox 3.13 - [Ipumepsl pa30MBKM TEPPUTOPUHN B OKPECTHOCTHU JIMHUU METPO Ha
Y4aCTKH, OTJIMYAIOIINECS IO YCIOBUSAM PACIPOCTPaHEHUS LIIyMa

[Tpu BBITIOTHEHUY MPUOIIMKESHHBIX PACYETOB MOYKHO BOCIIOJIE30BATHCS (hOPMYIIOi
ALA 3eq1 = 0A 3endf, (3.55)
rie 0Asen = 0,08 - cpeHee 3HaYCHHE MOCTOSTHHOM 3aTyxaHus, 1b/m, [13].

[Ipumeuanus

1 [lepeBbs 1 KyCTapHUKH SIBJISIFOTCS TUIOXUMHU OapbepamHu JUIs 1Iyma. 3aTyXxaHHe 3ByKa
3a CYHCT SKpaHUPOBAHHA UMHU LIyMa OKa3bIBACTCA B 06IIICM HEBCIIHUKO. OIlHaKO HUX KOpHH
MPUBOJAT K MOPUCTOCTH MOJCTUIIAOIIEN TOBEPXHOCTH, HaJ KOTOPOM pacIpOCTPAHSAETCA
3ByK. [losromy Hambompmmii 3¢¢dexkt B ocimabieHuM 3ByKa oOecreumBaeTcs HE B
pe3yybTare JKpaHHPYIOUIErO JCHCTBHUS PACTHTEILHOCTH, a 3@ CYCT YBEIHUYCHHUS
CHMIKCHHUS 3BYKa HOI[CTI/UIaIOIIIef/'I IMMOBCPXHOCTBIO, KOTOPOC YUUTBHIBACTCA HOHpaBKOfI
ALrp. OnHaKO ecii TUCTBA IUIOTHOH PACTHTENBHOCTH MEPEKPHIBAET X0/ 3BYKOBBIX JIydei
IMOJIHOCTBIO, TO BO3HHMKACT AOIOJIHUTCIIbHOC 3aTyXaHWEC 3BYKa, YUYWUTBIBACMOC YJICHOM
ALrp. Jlec, monocel HacaXeHUH €CTECTBEHHON PaCTHTENIBHOCTH, 3a00p U3 KyCTapHHKOB
- BC€ 3TO MOXECT 61)ITB npuMepamMu TJIOTHOM PACTUTCIIBHOCTH. T"onwie xe Cydbs U I'OJIBIC
CTBOJIbI ICPCBHEB HU K KAKOMY AOIIOJHHUTCIBbHOMY MOTJIOIICHUIO 3BYKAa HC IMTPUBOJAT.

2 ®opmynsl (3.54) u (3.55) MOXKHO HUCIOJIB30BATh MPU IIMPUHE TOJIOCHI 3€JIEHBIX
Hacaxaenuid He 6onee 200 m. [na yyactka myTtu df > 200 M npuHUMAarOT ALszen paBHBIM
3HAYCHUIO, COOTBETCTBYIOmEMY df = 200 M. CHuXEHHE YPOBHS 3BYKOBOTO JaBJICHMS
[I0JIOCAMM 3€JIEHBIX HACAKIACHMH CIeAyeT YUWUThIBaThb TOJIBKO IPHU pacueTre ypOoBHEH
3ByKa Ha IUIOLIAJIKaxX OT/bIXa MUKPOPAHOHOB M TPYyMI KWJIBIX JIOMOB, Ha IUIOLIAJIKaX
JIETCKUX JIOLIKOJIBHBIX YUPEXKIEHUHN U Ha y4acTKax IIKOJ.

3.3.9.3. Camxenne ypoBHs 3ByKOBOTO naBieHusi ALy (nb) BcrnencTBue orpaHuyeHus
yriia BUJUMOCTH YJIWIBI WIA JOPOTH W3 PACUYCTHOM TOYKU CICIYEeT OIMPeaeisaTh IO
dbopmyite
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AL =10 %0
“ a’ (3.56)

/i€ O - YTOJd BUJMMOCTH HEIKPAHUPOBAHHOIO YYaCTKa YJHUIbI UM JOPOTH U3 pacueTHOMN
TOYKH, Tpaf, (pucyHok 3.13) [11].

3.4 Pacuer 0:xHJaeMbIX YPOBHEH 3BYKA OT ABHKYIIMXCH
00bEKTOB

3.4.1. Ha cenuteOHONW TEpPpUTOPUHM B OKPECTHOCTH HA3EMHBIX OOBEKTOB
METPONOJIUTEHA MOTYT pacIoiararbCsi HECTAMOHAPHBIE HCTOYHUKH HEMOCTOSIHHOTO
mymMa, TakWe, KaK pEJIbCOBBI M  aBTOMOOWJIBHBIM  TpaHcmopT. IllymoBoit
XapaKTepPUCTUKOW MOTOKOB PEIHCOBOTO TPAHCIOPTA SABJISIOTCS MAKCUMAJIbHBIN LA max U
SKBUBAJIEHTHBIH LA »kB YPOBHM 3ByKa, M3MepeHHbIe B IBA, a JUisi aBTOMOOMJIBHOTO
TPAHCIIOPTa HOPMHUPYETCS TOJIBKO SKBUBAJICHTHBIN YPOBEHB 3ByKa LA skB, ADA.

3.4.1.1 Tlpu paccMOTpeHHUH ABHXKYIIUXCS OOBEKTOB MX MOXKHO pacCMaTpuBaTh B
3aBUCHUMOCTH OT UX Pa3MEPOB, PACCTOSTHUS A0 HUX U APYTUX YCIOBUM KaK TOUCUHbIC WIIN
Kak JmHeHbIe. [Ipy o4eHb OONBIIMX PACCTOSHUIX OTACIbHBIE OOBEKTHI HU3TyUYaloT IIyM
Kak chepuyeckre TOYCUYHBIE WCTOYHMKHM W TOTJAa CHWKEHHE 3BYKa C PACCTOSHHEM
MPOUCXOAUT MO 3aKOHY

ALpac =20 lg (I”/I”O), (357)
IJIe 7 - PAaCCTOSIHUE MKy OOBEKTOM U MPUEMHOM TOUKOH, M;
() - pacCTOSTHUE MEXIY OOBEKTOM M OITOPHOU TOYKOM, M.

I[Tpumeyanue - [lonmpaBka ALpac YaCTOTHO HE3aBUCHMA M MOXET IIPUMEHATHLCS UL
pacdeTa CHM)KEHMS YPOBHS 3BYKa KaKk B OKTaBHBIX JIMAIIa30HAX, TaK U C KOppeKuuen A.

3.4.1.2 Tlpu paccMOTpEHHWH TPAHCIOPTHBIX ITIOTOKOB BOJM3M pPACUETHOW TOUYKH
MOCJICIHUE MOTYT PacCMaTpUBATHCA 3a4acTyl0 KaK JIMHCHHBIE HCTOYHUKH 3ByKa C
HWIAHAPUYECKON PacXOJUMOCThIO. B 3TOM cilydyae OTHOCHTENBHOE CHHKEHUE YPOBHSA
3ByKa ALpac B CBOOOJJHOM MPOCTPAHCTBE ONMUCHIBAETCS CIIEMYIOMIEN HOPMYJION:
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A =10~
pas !
i (3.58)
IZIE 7 - KpaTyauliee pacCTOsSHUE MEXy TPAHCIIOPTHOM JIMHUEN U IIPUEMHON TOUKOU, M;
7() - KpaT4aulee pacCTOSIHUE MEXKY TPAHCIIOPTHOW JIMHUEH U OIIOPHOM TOYKOH, M.
IIpumeuanus
1 TTompaBka ALpac, onpenensgemas Gpopmynoii (3.58), 4aCTOTHO HE3aBUCHMA U MOKET
IIPUMEHATHCS Ul pacyeTa CHWKCHMs YPOBHS 3BYKAa KaK B OKTaBHBIX IIOJIOCAX 4acToT,

TaK U ¢ Koppekuuei A.

2 ®opmynoii (3.58) HEOOXOMMO MOIB30BATHCS MPU pacyeTe SKBUBAJICHTHOTO YPOBHS
3BYKa, IPOU3BOAMMOTO aBTOMOOMIIBHBIM U PEITLCOBBIM TPAHCIOPTOM.

3.4.1.3 B ciyuae, korja NpoTsKEHHBIN JIMHENHBIA UCTOYHUK 3ByKa KOHEYHOMN JJTMHBI
[ MOXHO HpPEJCTaBUTh B BUJAE CYyMMbl HEKOT'€PEHTHBIX H3JTydaresiell, CHUKEHHUE YPOBHS
3ByKa B CBOOOJJTHOM NMPOCTPAHCTBE OMMCHIBACTCS CIIEAYIOIEeH (HOopMyIIOi:

]

ﬁﬂw=lﬂlg czrc.ﬁg[HEru) _lmg[czrc.ﬁg[HEr:I
r

o (3.59)
IJI€ 7' - PACCTOSIHUE MEXKAY IIPUEMHOM TOYKOH U JIMHUEH 110 NEPIECHAUKYIIAPY K HEU, M;

7() - pacCTOSIHUE MEXKy OIIOPHOM TOYKOW U JIMHUEH 110 NEPIICHIUKYIAPY K HEH, M.

IIpumeuanus

1 TTompaBka ALpac, onpenensgemas Gpopmynoii (3.59), 4aCTOTHO HE3aBUCHMA U MOKET
IIPUMEHSATHCS U1 pacyeTa CHUKEHHs YPOBHS 3ByKa KaK B OKTaBHBIX JAMAla30HaX, TaK U C

KOppeKuuen A.

2 Ilpu pacyere MakCUMaJIbHOTO YPOBHS 3BYKa, BBI3BAHHOT'O MPOXOJSIIMM COCTaBOM
PEbCOBOT0 TPAHCIIOPTa, HEOOXOAUMO MOJIB30BaThes hopmyIoi (3.59).

3.4.2 Pacuer SKBHMBAJCHTHOTO YPOBHS 3BYyKa, CO37aBacMOro TIOE3aMH METpO,
HEOOXOAMMO MPOM3BOANUTH COTJIACHO CIEYIOIIEH GopMmyIe:

LA sks =2+ 10 Ig (n) + 24,9 Ig (v) - 10 1g(r) + 10 1g (7), (3.60)

rAC n - YUCJIO map 1moe3a0B B Hac, Hap/q;
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V - CKOPOCTb ABUKCHUS ITOC3]/14, KM/‘{;

7 - pacCTOSIHHE MEX]y NMPUEMHON TOUYKOH M OChbIO MyTH, OMMKailiero K pacueTHOMH
TOUKE, M;

[ - nuHa moesna, M.

3.4.3 Pacyer OSKBHBAJCHTHOTO YPOBHA 3ByKa, CO3/aBa€MOr0 IPHUTOPOTHBIMHU
3JIEKTPOIOE3/1aMH, HE00X0IMMO MTPOU3BOIUTH COTJIACHO cienyromeii popmyie:

LA k= 11,1+ 10 1g (n) + 24,9 Ig (v) - 10 Ig () + 10 Ig (7). (3.61)

3.4.4 Pacuer »HKBUBAJICHTHOTO YpPOBHS 3ByKa, CO3[aBaEMOT0 ITaCCaKUPCKUMU
H0e3/1aMH, He0OX0AMMO ITPOU3BOIUTE COTJIACHO CIEeAYIOIEH hopmyIe:

LA sxB = 20,4+ 10 1g (n) + 16,6 Ig (v) - 10 1g () + 10 Ig (0). (3.62)

3.4.5 Pacuer 5KBHBaJICHTHOTO YpPOBHS 3BYKa, CO3/1aBa€MOT0 I'PY30BBIMHU ITOE3/1aMH,
HE00XOIMMO POU3BOJUTH COTTIACHO cieayromel Gpopmyie:

LA 5k =25,6 +101g (n) + 16,6 1g (v) - 10 1g (r) + 10 Ig (J). (3.63)

3.4.6 Pacyer MakcMMaJbHOTO YPOBHS 3BYKa, CO3[]aBa€MOr0 IOE3JaMH METpO,
HE00XO0IMMO NPOU3BOJUTH COTIACHO CIEAyIomel Gpopmyrie

Ly =27.7+351g (1) +1[:Ilg[—ﬂng@ fzr)]

i (3.64)

3.4.7 Pacuer MakCHMalbHOIO YpOBHA 3BYyKa, CO37aBa€MOr0 IPHUTOPOTHBIMHU
3JIEKTPOIOE3/1aMH, HE00X0IMMO MTPOU3BOIUTH COTJIACHO cienyromeii popmyie:

Iy = 368+ 34 912 (V) + 1013[
r

czrczg[ff Er)]
(3.65)

3.4.8 Pacuer MakcMMambHOTO YpPOBHS 3BYKa, CO34aBa€MOT0 ITaCCaKMPCKUMU
H0e3/1aMH, He0OX0AMMO MTPOU3BOIUTE COTJIACHO CIIeAYIOIIEeH hopmye:
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Ly = 27,68+ 351g L)+ 10lg [M]

d (3.66)

3.4.9 Pacuer MakCMMaJbHOTO YPOBHsS 3BYyKa, CO37aBa€MOT0 TPY30BBIMH ITOE37aMHU,
HEOOXOAMMO MPOM3BOANUTH COTJIACHO CIeAyIoIIeH GopmyIe:

L. =405+26,61g(v)+ IDE[M],

r (3.67)

IIpumeuanus
1 Ha yuwacTkax »XeJle3HOAOPOXKHBIX ITyTE€H, YJIO)KEHHBIX Ha [EPEBSHHBIC ILIANbI,
HEOO0XOUMO YUMTHIBaTh mompaBKy ALA m = -2 a1BA. Ha ydacTkax >kee3HOI0pOKHBIX

MyTed ¢ OTKPHITBIMU CTHIKAMH PEJIbCOB CIIEYET YUUTHIBATh MONpaBKy ALA m = +2 1BA.

2 Ilpu BeIOOpe K03 dunmentToB B popmynax (3.60) - (3.67) 6bUIM HCIOIB30BAHbI
SKCIIEPUMEHTAaJIbHBIC JaHHbIE, IPUBEACHHBIE B padoTax [9], [10].

3.4.10 Pacuer 5KBUBAJICHTHOTO YPOBHS 3BYyKa, CO34aBacMOr0 aBTOTPAHCIIOPTHBIMHU
IOTOKaMu ¢ y4eroM mnompaBok ALA1, ALA2 u ALA3 x ALA »kB, IIPUBEICHHBIX B
tabmunax 3.22 - 3.24, HeoOX0IUMO BBITIONHSATH MO (hopMyIie

LA»g=162+101g(N)+ 133 1g(v)+91g (1 + Py +101g(»), (3.68)
rae N - ”HTeHCUBHOCTbD JIBYKEHUS TPAHCIIOPTHBIX MIOTOKOB B «4ac MUK», aBT/4;

V - CpeIHsisl CKOPOCTh IBHYKEHUS TPAHCTIOPTHBIX MIOTOKOB, KM/U;

Py - nonst rpy30BOro M OOIIECTBEHHOTO TPAHCIIOPTA B 00IIEM MOTOKE, %o.

Ta6numa 3.22 - llonpaBka ALA1

Yucno mojoc  ABWKEHHMsS  JIOpOTM B 00OMX 2 4 6-8
HaIPaBJICHUAX
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[TonpaBka ALA1 K ALA >k, ABA 2 1 0

Tabnuia 3.23 - [lonpaBka ALA2

By nokpeITHS TPOE3KEN 4acTu 10pOTH [TonnpaBka ALA2, 1BA
AchanpToOCTOHHOE TOKpBITHE TPOE3KEH  YacTu 0
JIOpOTH
[leMeHTHOOETOHHOE TOKPHITHE TPOE3KEH YacTu 3
JIoporu

Ta6numa 3.24 - llonpaBka ALA3

ITpooaBHBIN YKIIOH YJIUIBI WM JOpOTrH, Yo 2 4 6 8 10

[TompaBka ALA3 k ALA sk (1BA) mpu| 0 0,5 1 1 1,5 2
J0JI€ TPY30BBIX aBTOMOOMIIEH, aBTOOYCOB
¥ TPOJUIEHOYCOB B CyMMapHOM 4HCIIE
TPAHCIOPTHBIX CPEACTB B IIOTOKE, %o 5 1 L5 | 25 3,5 4,5

20 1 2,5 3,5 4,5 6

40 1,5 2,5 4 5,5 7

100 1,5 3 5 6,5 8

[Ipumevanus

1 [IIymOBO#M XapaKTEpUCTUKON aBTOTPAHCHOPTHBIX NMOTOKOB B cooTBeTcTBUU ¢ [OCT
20444 sBnsercs HKBUBAJIECHTHBI YpPOBEHb 3BYKa, YCTaHABIMBAEMBIM B 7,5 M OT ocu
KpalHe# Moi0ckl ABMKEHHS Ha BBICOTE 1,5 M OT MOBEPXHOCTH 3EMIIN.

2 TIlpu BbeiOOpe KOdPduieHToB B Qopmyne (3.68) ObUM HCMIONH3OBAHBI
AKCIIEpUMEHTAJIbHBIE JaHHbIE, TpUBeAeHHbIE B [9], [10].
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3.4.11 OxwunaeMblii SKBUBAJCHTHBI YpOBEHb 3BYKa, CO3JaBAacMblii TpaMBasMH,
OIIpeJIeNIAEeTCs Ha PacCTOSHUM 7,5 M OT ocu Onmkaiiiiero nmyty B 1BA 1o ¢popmyie

LA 5k = 59,751 + 10 Ig (N) + 13,3 Ig (v) - 10 Ig () + ALA4. (3.69)

®opmyna (3.69) nonydeHa ¢ MoMoIbo padboTsl [15] ¢ yyerom npumeyaHus 2 MyHKTa
3.4.1.2. ®opMmyiia yUUThIBAET 3aBUCUMOCTb HCKOMOT'O YPOBHS 3ByKa OT CPEIHEN 4acOBOM
MHTCHCUBHOCTU [JBIDKEHMsS TpaMBaeB N B TEUYEHHE YETBIPEXYACOBOIO IEpHOJa C
HauOoJNbIIe HMHTEHCHUBHOCTHIO JBM)KEHUS JUISI JHEBHOTO BpPEMEHM WJIH OT
MHTEHCUBHOCTH JIBWKEHMS B HanOosee LIYMHBIH 4acOBOW MEPUOJ HOYHOI'O BPEMEHHU.
ITonpaBka ALA4 y4uTHIBa€T BIUSHUE OCHOBAaHUS IyTH B 1BA U onpenensieTcs corinacHo
Tabaune 3.25.

Tab6nuua 3.25 - [lonpaBka ALA4

PacueTHbBINT MakCcUMaJILHBINA YPOBEHD
OcHoBaHue MyTH ALA4, nBA yp
3ByKa, 1bA

[InansHO-IIECUaHOE 0 82
InanpHO-111IE0EHOYHOE +4 86
To ke, Ha  MOHOJUTHOH +1 83
OE€TOHHOM ILINTE

MoHOIUTHO-0ETOHHOE +10 92

3.4.12 OxumaemMblii MakCUMaJIbHBIN ypPOBEHb 3BYKa, N1BA, co3/aBaeMblii TpaMBasMH,
OTIpEIEISAETCS Ha PACCTOSHUU 7,5 M OT OCH OJIVMDKAWIIEero MmyTd TpamBas C ITOMOIIBIO
nmonpaBok ALA4, ALAS u ALA6, npuBefeHHBIX B TaOimmax 3.25, 3.26 U Ha pUCYHKE
3.14.

[Ipumeuanus

1 TlonpaBka ALA4, y4yuThIBarOIasl BIUSIHUE OCHOBAaHWS NMyTH B ABA, omnpenensercs
comtacHo taoimiie 3.25.

2 ITonpaBka ALAS5, y4UTBIBAIOIIAs CHI)KEHUE IIIyMa B 3aBUCMUMOCTH OT PAcCTOSIHUSI OT
OCH OJMDKAKMIIIero MmyTH J0 PacdeTHON TOUKH B NBA, MOXET ONpeaessiThCs I TpamBas
o ymporieHHo HoMmorpamme pucyHka 3.14 [15]. CormacHo rpaduky 3ToH pabOThI
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YMCHBIICHUC MAKCUMAJIbHOTO YPOBHA HPOUCXOAUT HaA 6 I[BA npu yBCINYCHHUU
pacCTosAHHUA B IBA pa3a BILJIOTb OO0 45 M.

3 IlonpaBka ALA6, yUUTHIBAIOLIAs BIUSHUE OTPAKEHHOTO 3ByKa B ABA, onpenensercs
cornacHo Tabnuie 3.26. [lonpaBka HaXOAUTCS B 3aBUCUMOCTH OT OTHOLICHHUS BBICOTHI
pacyeTHOMN TOUKH /p.r K IIMpHHE yaulbl B Mexny dacanamu 3ganuil. Beicota pacueTHoi
TOYKH /p.r HaJ] IOBEPXHOCTBIO TEPPUTOPUHU IPUHUMAETCA B O0ILEM ClTydae paBHOH 1,2 M.

Tabnuma 3.26 - [lonpaBka ALA6

JIByCTOpOHHSA 3aCTpOMKa

Tum 3acTpoiiku OHHOCTOPUO HIA OrtHomenue hp/r / B
3acTpoiiKa
0,05 0,25 0,4 0,55 0,7
ALA6, IBA 1,5 1,5 2,0 2,5 3 3,5

Al,., ab

ALY

15 20 30 a0 50 100 M

I = Ly 2 —

Pucynox 3.14 - TlonpaBka ALAS, CBA3aHHAs CO CHUKEHUEM YPOBHS 3ByKa B
3aBUCUMOCTH OT PACCTOSIHUSA OT MPOE3KEN YACTH YIIULIBI 1O TpaMBast
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3.4.13 PacueTHbIil CHEKTP TPAaHCIOPTHOIO LIyMa Y HAapy>KHOT'O OTPaKACHMs 31aHUs
OIpEAEIAETCS M0 PACCUUTAHHOMY OKMIAEMOMY YpPOBHIO 3Byka B IBA ¢ momomibro
OTHOCHUTEIIBHBIX CHEKTPOB. ODTH 3HAUEHUS OKTaBHBIX YPOBHEH NpPUBEICHHI B TaOIuUIe
3.27 oTHOCHUTENBHO ypOBHS B 1BA.

3.4.14 IlonpaBku ALArp K CHWKEHHIO YPOBHS 3BYKOBOIO JIABJEHMs, BBbI3BAaHHBIE
MOJCTUJIAIOIIEH MOBEPXHOCTHIO BOJM3M TPAHCIOPTHBIX MarucTpayiedf, ONMUCBHIBAIOTCS
¢dbopmynamu, NpUBEICHHBIMU B noapaszaene 3.3.7.

3.4.15 Camxenue ypoBHe# 3Byka ALAskp, AbA, 5kpaHaMu OECKOHEYHOW JUIMHBI OT
PENBbCOBOTO M aBTOMOOMIBHOT'O TPAHCIIOPTA CIIEAYET OMPEAEIATh COTIACHO (hopMyie

ALABKp = ALABKp B, (3.70)
rae ALAbkp B - BennuuHa, 1BA, ompezensemas 110 Tabaume 3.28 B 3aBUCUMOCTH OT
pPa3HOCTH JOJWH TyTeW MPOXOXKIEHHUS 3BYKOBOTO jnyya d, M, MpU MPUHATONH BBICOTE

JKpaHa.

Ta6nuua3.27 - [lonpaBKHM K OTHOCUTEJIBHBIM CIEKTPAM TPAHCHOPTHBHIX IIIYyMOB

CpennereoMmerpuueckue 4acToTsl, 11, B
OKTaBHBIX I10JI0CAX YaCTOT
Hcrouynuk nryma

125 | 250 | 500 | 1000 | 2000 | 4000

ABTOMOOWJIBHBIN TPAHCTIOPT +2 -1 -4 -4 -7 -13
TpamBaii -2 +3 -3 -6 -8 -13
[Taccaxupckue u rpy3oBbie noezaa Ha| +1 +1 -1 -6 -10 -18

AJIEKTPUYECKOM TATE

[Ipuropoiubie 3€eKTpOIIOe3aa -4 -2 0 -5 -11 -19

Tabnuma 3.28 - Cuukenne ypoBHsi 3ByKa ALAskp B /151 TPAHCHOPTHBIX IOTOKOB

o, M 0,005 | 0,02 | 0,06 | 0,014 0,028 | 0,48 | 0,083 | 14 2,4 6
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AL A>xpB, 6 8 10 12 14 16 18 20 22 24
nbA

Pa3HocTh 1iIMH myTel MPOXO0KIEHUS 3BYKOBOTO Jiyda d, M, B COOTBETCTBUHU CO CXEMOMU
JKpaHa, IPUBEJACHHOW Ha pUCyHKe 3.7, cieayeT onpeaeisaTh o Gpopmysie

8 = dse + der - dsr, (371)
rae dse - paccrosiHue, M, OT HCTOYHMKa 3ByKa JO TOYKH, Jexkanled Ha pebOpe
MoJTyOECKOHEYHOTO 9KpaHa W Ha IMyTH, ONpeaesieMOM HauKpaT4alllluM paccTOSHUEM
MEXK]1y ICTOYHUKOM U PACYETHON TOUKOM;

der - pacCTOsIHUE, M, OT PACUETHOW TOYKH JIO0 YIIOMSHYTOM BbIIIE€ TOUKH, JIEKAIIeH Ha
pebpe 1onyOeCKOHEYHOr0 »JKpaHa M Ha IMYyTH, ONPEIeNIeMOM HauKpaTyaulium
pacCTOSIHUEM MEXTY UCTOYHUKOM U PACYETHON TOUKOM;

dsr - paccTosiHUE, M, OT UCTOYHHUKA 3BYKa JIO PACUETHOU TOUKH.

3.4.16 CHwKenune ypoBHsS 3ByKa DKPAaHOM KOHEYHOM JutMHbl ALAskp, ABA, crienyer
onpenesaTh o GpopMmyie

ALA>kp = ALAskp o+ Ap, (3.72)

rae ALAskp a - MEHbIIAs U3 BEIMYMH

ANy

AL

Angri nBA, onpeaeseMbIX 10 Tabauue 3.29 B 3aBUCMMOCTH OT BENUYUHBI ALASKD B;

Ap - nompaBka, n1bA, onpenensemast o tabaune 3.30 B 3aBUCHMOCTH OT Pa3HOCTH
BEJIMYMH

Angm »
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AL

A

[Ipumeuanue - Benuuunsl — A8 1

AngRl onpenensaioTcsa B 3aBUCUMOCTH OT YIJIOB OL|M 02, TIOJ KOTOPHIMH BHMAHBI Kpas
JKpaHa, COTJIacHO PUCYHKY 3.15.

JKpaH-CTEHKA

L

Pucynox 3.15 - Bun cBepxy 3kpaHa KOHEUHOM JIMHbI
R - pacuerHas Touka

Ta6nuna 3.29 - CHHKeHHe YPOBHS 3BYKa  .JGR npu 3aJaHHoM yrie aj; (i = 1,2)

ol o2, rpad. | 45 50 55 60 65 70 75 80 85 90
CHmKEHHUE YPOBHS 3BYKa — AIGH U
ALAaxp s, ABA
AL
Awgrd 1BA npu TaHHOM YTIIE O U 02, TPajl.
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 2,9 3,8 4,8 5,8 6,8 7,8 9,9 | 10,0 10
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12 24 | 3,1 | 40 | 5,1 6,2 | 7,5 88 | 10,2 | 11,7 | 12
14 2,6 | 34 | 43 54 | 6,7 | 8,1 97 | 11,5 | 13,3 | 14
16 28 | 3,6 | 45 57 | 70 | 86 | 10,4 | 12,4 | 150 | 16
18 29 | 3,7 | 47 | 59 | 7,3 | 90 | 10.8 | 13,0 | 16,8 | 18
20 32 | 39 | 49 | 6,1 76 | 94 | 11,3 | 13,7 | 187 | 20
22 33 | 4,1 5,1 6,3 | 7,0 | 98 | 11,9 | 14,5 | 20,7 | 22
24 35 | 43 | 58 | 65 | 82 | 10,2 | 12,6 | 154 | 22,6 | 24

Tab6nuua3.30 - [lonpaBka Ajg B 3aBHCHMOCTH OT Pa3HOCTH BeJIUYMH Angm, -

AL

Angrl

Mﬂ-‘@"ﬁ- 0 2 4 6 8 10|12 |14 | 16 | 18 | 20 | 22
MH:RFII’ I[EA
Ag, 1BA 0 108(1,5(20(124126128(1291(29]3,0]3,0/(3,0
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3.5 Ilopsinok moadopa MepoNpUSATHH 1O 00ecIedeHnI0
TPeOyeMOro CHUKEHHUs IyMa

3.5.1 Ilocne omnpeneneHus BETUYMH TpeOyeMOro CHM)KEHUS YpPOBHEH Inyma B
pacueTHhIX TOUYKax corjacHo 3.1.9 cieayeT MUCTOYHUKH, IIyM OT KOTOPBIX TpeOyercs
CHM3HUTb, PAa3MECTUTh Ha TEPPUTOPHUM OOBEKTa B MecTe, Haumboyiee yIAIEHHOM OT
pacueTHbIX To4ek. [IpuyeM 3TH UCTOUYHUKU U 3/1aHUS UIH COOPY>KEHUS, B KOTOPBIX OHU
pacIioyIo’KEHbl, CIEAYyeT pa3MellaTh TakUM 00pa3oM, 4ToObl Hamboiee MHTEHCUBHBIC
ObUIM SKPAHHUPOBAaHBI OT PACUYETHBIX TOYEK 3JaHUSAMU WM COOPYXKEHHSIMU C MEHee
MHTEHCUBHBIMU HCTOUYHUKAMH LITyMa.

3.5.2 Uznyyaromue KOHCTPYKLUU UCTOYHHUKOB, IIIyM OT KOTOPBIX TpeOyeTCsl CHU3UTH,
a TaKXXE OKHA W JBEpPH IOMELICHWI, B KOTOPBIX OHM YCTAaHABIMBAIOTCSH, CIELYET, I10
BO3MOXXHOCTH, OpPHUEHTHUPOBaTb B CTOPOHY, IPOTHBOIIOJIOKHYIO HAIpPABICHUSAM B
pacyeTHbIE TOUKH.

3.5.3 Ilocne BBINOJIHEHUS APXUTEKTYPHO-IUIAHUPOBOYHBIX MEPOIPUATUI COTJIACHO
3.5.1, 3.5.2 HeEoOXOOMMO NPOM3BECTH MEpepacyeT OKUAAEMBIX YPOBHEH IymMa u
TpeOyeMoro CHWXKEHHMsS YPOBHEH IIymMa HCTOYHHMKOB, K KOTOPbIM ObUIM NPHUMEHEHBI
BBIILICYKA3aHHbIE MEPOIPUATHSL.

3.5.4 TIlogbop cTpOUTENHHO-aKyCTHUECKUX MEPOMPHUITHIA TOCJIE BBITOIHEHUS
ApPXUTEKTYPHO-TUIAHUPOBOYHBIX MEPONPHUITUN CIEAYyeT BBINONHATH B Hayane U
HMCTOYHUKOB C MAKCUMAIIbHBIMH TPEOOBAHUSMU IO CHUYKCHUIO YPOBHEH IIyMa.

3.5.5 OcnHoBHBIMU CTPOUTCIIbHO-AKYCTUYCCKUMHU MCPOIIPUATHAMU MO0 CHUXKXCHHUIO
mryMa HCTOYHHUKOB Ha 00BeKTax MCTPOIIOJINTCHA ABJISIFOTCA:

- I BCHTUWIAIIUOHHBIX CUCTCM, KOMIIPECCCOPHBLIX, Cpr66CpHBIX " T.II. - YCTaHOBKaA
FHYIHHTCJIef/'I mymMa B COOTBCTCTBHUU C p33pa60TaHHLIMI/I PCKOMCHAaIUAMMU. KpOMe TOTO,
AJIA BCHTHUJIATOPOB, YCTaHaBJIMBACMBbIX OTKPBITO (KpBIIJ_IHLIe, NEpCABUIKHBIC
KOMIIPECCOpPBI U T.l'[.), JOMMOJIHUTCIIBHO K  TIIYIIUTCIAM IIyMa - YCTAHOBKa
ITYMO3AalIUTHBIX KOKYXOB B COOTBECTCTBUHU C PCKOMCHAAUWAMU, U3JI0)KCHHBIMU B 35_7 5

- U1 TEXHOJIOTUYECKOT0 000pyAOBaHHUS - YCTAHOBKA B 3/1aHUS C IPEUMYIIECTBEHHOM
OpUEHTAIlMEe OKOH U JBepeil B CTOPOHY, NPOTHUBOMOJOXKHYIO HAMpaBICHUSIM B
pacdeTHbIE TOYKH, a TaKXe MCIOJb30BAHUE LIYMO3ALIUTHBIX KOHCTPYKIMA OKOH H
nBepeii (mpusoxeHue A);

- U1 MOEYHBIX IUIOLIAIOK aBTOTPAHCIIOPTA - YCTAHOBKA IIyMO3AIUTHBIX 3KPAHOB CO
CTOPOHBI CETUTEOHON TEPPUTOPHH.

3.5.6 I[J'ISI CHMIXXCHHA aryma BCHTUIALIMOHHBIX CUCTEM, KOMIIPECCOPHBIX
PCKOMCHAYCTCA  NPUMCHATH pr6‘laTBIe U IUIACTHUHYATBIC  TJIYIIUTCIHW  IIyMa,
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KOHCTPYKIOHUU KOTOPBIX HOI[GI/IpaIOT B 3aBUCHUMOCTH OT PpPasMEpoOB BO3AYXOBOJA,
HOHYCTHMOﬁ CKOPOCTH BO3AYIIHOI'O IIOTOKA, Tpe6yeM0r O CHHXKCHHA OKTaBHBIX ypOBHCfI
3BYKOBOTI'O OaBJICHUA U NPCAIIOIaracMoro Mecra ajid yCTaHOBKHU T'TYHIUTCIIA.

Paboune yepTe:ku KOHCTPYKLUI THUIIOBBIX TPYOUaTBIX M IUIACTUHUYATHIX TIIyIIHATENEH
IIyMa 4 UX aKyctuieckas 3(p(peKTUBHOCTb IIPUBEICHBI B TUIIOBOM aniboome [8].

Heo6xonumyto uinHy TpyO4aThiX M IJIACTUHYATHIX MIyIIUTENeH cienyer noaduparh
TakUM 00pa3oM, 4YTOObI BEJIMYMHBI aKyCTHYECKOM 3((EeKTUBHOCTH TIIyIIUTENs B
OKTaBHBIX I10JIOCAX YacTOT ObUTM HE MEHbBIIE 3HAUCHHI TPeOyeMOro CHMKEHUSI YPOBHEH
nrymMa. Y TOUHEHHbIE JaHHbIe 00 aKyCTHUeCKOU 3()(h)eKTUBHOCTH TIyIIUTENEH TPUBEICHbI
B npwiiokeHuu 1 PykoBoncrsa [4].

B GonpummHCTBE CilyyaeB JUIMHA TJIYHIMTENs HE JOJDKHA MpeBblmarth 2 M. J[nuHa
roymmrens Oojee 3 M HeuenaecooOpasHa M3-3a HEU30EKHBIX KOCBEHHBIX MyTeH
pacrpocTpaHeHus Iyma. B Tex chywasx, Korga TpeOyemas JAJIMHA TIIYIIATENs
IpeBbIIIAcT 3 M, CIEAYET ACIUTh MIYLIUTENb Ha ABE YacTH. [[I1MHa BO3oyX0BoJga MEXAY
YacTAMH TIIyIHINUTENs JokHA cocTaBiaTh 0,8 - 1,0 M. Bo n3bexxanue pacnpocTpaHeHUs
3ByKa 10 METaJUIMYECKOMY BO31yXOBOJY JKEJIATEIbHO HA 3TOM YYacTKE yCTaHABIUBATh
ruOKyto BctaBky anuHoit 100 - 150 mm.

H606XOI[I/IMOG CB060,Z[HOC CCUCHUC IIYIIUTEIIA OIMPECACIIAIOT U3 COOTHOILICHUA

e (3.73)
rae O - 00beMHBIN pacXo/1 BO3AyXa Yepe3 TIIyIIUTENb, M/c;
Vion - IOIMyCTUMAasi CKOPOCTh BO3lyXa B [IIyIIUTENE, M/C.

B O6H.[€M ciay4dac Vpaon CICOYECT BBIOMPATh B 3aBUCHUMOCTH OT JOIIYyCTUMOT O OBH:A
pi
3BYKOBOI71 MOIIHOCTH IJ_IYMOO6pa3OBaHI/I$I B CaMOM TMIIYIIHUTCIC, OIPCACIACMOro I10

bopmyie
LWnon i =Lwsx i + ALtp i, (3.74)

rae LWBx i - YPOBEHb 3BYKOBOM MOIIHOCTH HAa BXOJ€ B INIYLIMTENb B i-H OKTaBHOM
nojoce, 1b;

ALtp | - TpeOyeMoe CHIKEHHE YPOBHS 3BYKOBOM MOIIHOCTH, Ab, ompeznensemoe
cornacHo 3.1.9.
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Benuunny LWgxX ; MOKHO ONIPEIENSTh 1o Gpopmyie
LWsx i =LW i+ ALW i cetn, (3.75)
rae LW i - ypOBEHb 3ByKOBOW MOIIHOCTH BEHTWIATOPA B i-i OKTaBHOM moJioce, 1b;

ALW i cetu - CHIW)KEHHE YPOBHS 3BYKOBOM MOIIHOCTH II0 IYTH PaclpOCTPaHEHUsS
3ByKa B BO3JyXOBOJE OT BEHTWIATOpA 10 IIIyIIWTENs B I-d OKTaBHOM mojoce, 1b,
omnpezeinseMple coraacHo 3.3.4.5.

DKCIepUMEHTANIbHBIE JIaHHbIE O COOCTBEHHOM IHIyMOOOpa30BaHUM B IJIACTHHYATHIX
rymuTensx ceuennem F = 0,5 - 0,8 = 0,4 M2 ¢ MIACTHHAME tommuHo#i 100 u 200 MM u
dakropom cBoOoHOM Tomamu Ocg = 0,5 (@cg = Feg / F) puBeieHbI B MIPUIOKEHUU b.
Jlis Ipyrux cedeHuil Ha BCeX YacToTaxX K TaONWYHBIM JAaHHBIM CleAyeT MpuOaBIsTh
MOTIPaBKY:

Alp=101g i
04 (3.76)

rae F - miomanas ceueHus YCTaHaBJIMBACMOT' O INTYIIHUTCIIA, M2.

[ITymoo0pa3zoBaHue B TpyOUaTHIX TIYLUIMTENSIX CIEAYeT ONpPENesATh MO JaHHBIM s
IUTACTUHYATHIX TIIYIIUTENEH ¢ 00TeKaTeNsIMH Ha BXOJE C SKBUBAJEHTHBIM NEPHUMETPOM
3BYKOIIOTJIOIIAIONINX TOBEPXHOCTEHN MOMEPEUHOTO CEUEHUS.

I[Ipumeuyanue - [nga mnpesynpexiaeHuss BbIAYBAHHS — CTEKIOBOJIOKHHMCTOIO
MaTepHaa Vaon HE I0JKHA IpeBbILaTh 15 m/c.

rJ'IyIJ_II/ITeJ'II/I mryma CJaeayeT yCTaHaBJINBATh KaK MOYXKHO OJKe K BCHTHUIIATOPY.

3.5.7 Koxxyx# Uis OTKpPBITO CTOSIIET0 OOOPYIOBAaHHMS, SBISIONIETOCS HCTOUYHHUKOM
MOBBIIIEHHOTO IIyMa, CIEAYET MPOEKTUPOBATh U3 JUCTOBBIX HECTOPAEMBIX WM TPYIHO
CropaeMbIX MaTepuanoB. TONIIMHY CTEHOK KOXKyXa MOJOMPAIOT UCXOAS M3 YaCTOTHOM
XapaKkTepUCTHKU TpeOyeMoll W30JSAIMH BO3MYIIHOTO IIyMa, KOTOPYKO B clydae
BBIMIOJIHEHHUSI CTEHOK KOXXyXa C BHYTPEHHUM TOKpPBITUEM U3 3BYKOMNOTJIOLIAIOIIETO
MaTepuasa OnpenessitoT mo GopMyie

Riktpi=ALtp i+ ARi+ 5, (3.77)

rae ALtp i - TpebyeMoe CHHKEHHE YPOBHS 3ByKOBOI'O JABJIECHHUS B i-i OKTaBHOM moyoce
yacToT, 1b, onpenensiemoe coriacHo 3.1.8;
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AR; - nomipaBka, 1b, Beraucisiemas o popmyiaam:
a) U1 KO’)KYyXOB CO 3BYKOIOIJIONIAIOIIEH 00JINIIOBKON
AR; =10 1g 006 i, (3.78)

re 0Oy [ - peBepOepaloHHbI KOA(P(OUIIUEHT 3BYKOIOTIOMEHUS OOMUIIOBKU B i-i
OKTaBHOM MOJIOCE YaCTOT;

0) 17151 He0OIMIIOBAaHHBIX KOJKYXOB

S.um
Sy (3.79)

AR, =101g

rae Sucr - IUIOIIAAb BOOOpakaeMoW MOBEPXHOCTH IMpaBHIbHON (Gopmbl (momycdepa,
napaiesienunes 1 T.1.), BILIOTHYIO OKpY>KaloIlel HCTOUHUK, M”;

Sk - IJiomazab MMOBCPXHOCTH KOXKYXa, M2.

IIpumeuanue - Ilpu ooon i < 0,4 B TaHHOW OKTaBHOM IOJIOCE KOXKYX MOXKHO
CUMTaTh HEOOJIMIIOBAHHBIM U BBIIOJHATH pacyeT AR;, o gpopmyiie (3.79).

H3omsamus BO3AYIIHOI'O IIyMa CTCHKAMHU KOXKYyXa R; nomxHa OBITh HE MCHEE Ry TP i BO
BCCM HOPMHUPYECMOM OHAITIA30HC YaCTOT. YacToTHBIE XAPaAKTCPUCTHUKU  HU30JISIIHUN
BO3YIIHOI'O IIyMa HCKOTOPbIMU KOHCTPYKIHUAMUA HNPCACTABJICHBI B IIPUIIOKCHUN A

Koxyxu JOmKHBI OBITh TIEpMETHYHBIMH, CBEMHBIMH WJIH Pa300pHBIMH  C
BO3MOKHOCTBIO JIOCTYIa K BaXKHBIM y3J1aM 000pyaoBaHus (aBeplisl). [[poeMsl B KOxKyxax
C TpPOIyCKAaeMbIMH Yepe3 HUX KOMMYHUKAIUSAMH JIOJDKHBI OBITh TI'€pMETU3MPOBAHBI
BA3KOYIIPYTUM MaTE€pUaJIOM.

HpI/I HCO6XO,[[I/IMOCTI/I MPOITyCKa YCpe3 KOXYX BO3AyXa HNPOIYCKHBIC OTBCPCTHUA
CJICOyCT CcHA0XaTh TIIYHIUTCIIAMU, O6CCH€‘-II/IBaIOIJ_II/IMI/I CHMIKCHHC NITyMa HC HUKC Ry TP i
IJIsL CTCHOK KOXKYyXa.

Koxyxu cnenyer yctaHaBIUBaTh TaKUM 00pa3oM, YTOObI HE ObLJIO CONPUKOCHOBEHUS
C 3JIEeMEHTaMHU U30JIMPYEMOro 00OPYOBAaHUS U C JIEMEHTaMH KOHCTPYKIIMA, Ha KOTOPBIX
OHO YyCTaHOBiIEHO. Jlns pa3BsI3KM MOMKHO HCIOJBb30BAaTh BHOPOM3OIMPYIOIIUE
(pe3uHOBBIE) IPOKIIAAKH.

3.5.8 Ilocne monbopa CTPOUTENBHO-AKYCTHUECKUX MEPOIPUATHH 110 CHUKEHHUIO LITyMa
HE00XO/IMMO BBINIOJHUTD MEpepacyeT OXKHIAEMbIX CyMMAapHBIX YPOBHEH IIymMa BO BCEX
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pacyeTHBIX TOYKaX OT HCTOYHUKOB Ha OOBEKTE METPONOJIUTEHa C Y4YETOM BCEX
mpeiaraéMbiX IIyMO3AIIUTHBIX MEpPONpUATHH. B ciydyae MONOKUTENHFHOTO 3HAUCHUS
ALtp B BBIpaxenusax (3.1), (3.3), (3.5), (3.6) xoTa Obl M OJHON M3 PACUYETHHIX TOYEK
HEO0OXOIUMO BBISIBUTH OOYCIOBIUBAIONIME 3TOT (aKT MPHUUYMHBI U YCTPAHUTH WUX,
o100paB COOTBETCTBYIOIIEE TYMO3AIIUTHOE MEPOTIPHUSTHE.

4 AKYCTUUYECKOE
MPOEKTUPOBAHUE CTAHLIUUA
METPOITIOJIMTEHA

4.1 O01Me MoJI0KEeHUA

4.1.1 Hacroamuii CBoja mnOpaBuUi MOPEACTaBISACT METOJAUWKY aKyCTHYECKOTO
IJJAHUPOBAHUS OCHOBHBIX TIOMEINICHUH ¥ 3aJI0B CTaHIMA B YPOBHE TOCATOYHBIX
mIaThopM METPOIMOJUTEHOB C HCIOJIB30BAHHEM apPXUTEKTYPHO-CTPOMUTEIBHBIX |
AIIEKTPOAKYCTHUECKUX CPEJICTB.

Tk
2.0 . | -
1.8 - , -
161 [ | 1
1.4 - e
| B et g
0.8 #_‘._____ - T ikl M
DA =
N4 |
0.2 T
R : — : | —
240" 3 3 10 2 2 5 10 2 3 3 10
vV, m?

Pucynox 4.1 - Pexomenayemoe Bpems peBepoeparuu Ha yactotax 500 - 2000 ' qist
3aJI0B CTaHIIMK B YPOBHE MMOCA0YHBIX MIATPOPM METPOTIOIUTEHA

4.1.2 Vcnonb3oBaHue B MOJHOW Mepe aKyCTHUECKUX MEpOIpHUATUH, pa3pabOoTaHHBIX
Ha ocHoBe Hactosmero CBoja MpaBWJ, IO3BOJIUT OOECIEYUTh BO BCEX THIAX
UCIOJIb3YEMBIX B METPONOJIUTEHE IJs NpUEMa M IBaKyallMH JIIOAEH MOMELICHUH Npu
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pa3HBIX YCIOBUSX OKCIUIyaTallud HOPMATHUBHBIE YpPOBHH IymMoBoro ¢oHa B
COOTBETCTBUM C CAHUTAPHBIMH HOPMaMH U Pa300PUMBOCTH MEpeAaBacMoOr MO CUCTEMaM
ANEKTPOAKyCTUKH peueBor nHpopMaruu He Huke knaccoB | u Il mo TOCT 25902.

4.1.3 Ilpu axkycTHUecKOW NpHUEMKe MOMEIIEeHUH, 000pYyAOBaHHBIX aKyCTHUYECKUMH
CpEICTBaMH, COIVIacHO HacrosimeMmy CBOLy MpaBuil CIELYeT NMPOU3BOIUTH MU3MEPEHUS
ypoBHelt mymoBoro ¢ona cormacio [OCT 23941, uzmepeHue BpeMeHH peBepOepaluu
cornacHo ['OCT 24146 u u3MepeHus: paz00puMBOCTU peueBOil MHPOPMALIUU COTIACHO
I'OCT 25902.

4.2 IlepeyeHbp HOPpMHUPYEMBIX MIAPAMETPOB

OCHOBHBIMH HOPMHPYEMBIMH TapaMeTpamMH B OLEHKE aKyCTH4YecKoro kKomdopra
3aJI0B CTAaHIIUN METPOIOIUTEHA SBIIIOTCS:

- YPOBEHB JOIMYCTUMOTO IIyMOBOTO (JOHA COTJIACHO KPUBOW MPEACIBHBIX CIEKTPOB
I1C-75;

- Bpems peBepOepanuy NoMetleHni cTanuuii Mmetponoiautena npu 70 %-Hoit u 6omnee
CTETICHU 3aI0JHEHHS B 3aBUCUMOCTH OT 00beMa (COrJIacHO PUCYHKY 4.1) ¢ JOMyCTUMBIM
MOABEMOM Ha HU3KUX "acToTax (125 - 250 I'm) ve 60mee Ha 20 %;

- OTHOIICHHE TIOJIE3HOTO cHrHajda (MHPOPMAIIMOHHONW peur) K IIyMy Ha BceH
MJIOMIAIM TIpUeMa JOJDKHO OBITh MPYU MUHUMAJIBLHOM YPOBHE TWHAMHYECKOTO JTHAaIa3oHa
peun He meHee 15 nb;

- YaCTOTHAsl XapaKTEPUCTHKAa 3BYKONEpenaud [OJKHa ObITh POBHOW B JMama3zoHe
gactor 100 - 5000 I'm BO Bcex 30HaX HCCIEAYEMOrO IOMELIEHUs, C JOIyCTUMOM
HEPaBHOMEPHOCTHIO £3 11b;

- Takas kK€ HepaBHOMEPHOCTh JOMYCKAaeTCs Mpu paboTe CUCTEMBbI 3BYKO(DHUKAIINH TIPU
OIICHKE OOIIIEro YPOBHS MOJISI B OTACIBHBIX 30HaX MOMEIIEHUN CTAaHIIUH METPO;

- OOBEKTHMBHAs OLIEHKAa CJIOrOBOM pa300OpuyMBOCTH peuu Npu paboTe CHCTEMBI
O3BYUYEHUS CTAHIIMM B HOMHUHAJILHOM peXHUMe JoJkHa ObITh He MeHee 80 %.

4.3 MeToanKa aKyCTUHY€CKOI0 NPOEKTUPOBAHUS
CTPOSIIIUXCH U BHOBb CO31aBa€MbIX CTAHIUI
METPONOJIUTEHA

AKYCTI/ILIGCKOC MIPOCKTUPOBAHUEC 3aJI0B CTaHIUK MCTPOIIOJIMTCHA BBIIIOJIHACTCA B
COOTBCTCTBHH (¢10) CTPYKTypHOﬁ cxeMoi noCiaca0BaTCIbHOCTHU onepauﬂﬁ,
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npecTaBiIeHHON Ha pucyHke 4.2. Hinke uznaraercs coiepaHHe BCEX HEOOXOIUMBIX
onepauuu.

4.3.1 Ha mnepBoM »Tame NpOM3BOJAUTCA MOAOOP BCEX APXUTEKTYPHBIX dYepTerkeit
MIPOEKTHUPYEMOro 00bekTa B MOJHOM oObeMme. OOs3aTesbHBl IJIaHbI, MPOJOJIbHBIN U
MIOTIEPEYHBIN pa3pe3bl M YEPTEeXKH KOHCTPYKLUMH orpaxaeHuil. Heobxoaumo HMeThH
IIepeueHb MaTEPUAJIOB, KOTOPHIE MPEAIOIAraeTcsi UCIO0JIb30BaTh B OTACIKE UHTEPHEPOB
ctanuuu. Ha 3TOM 3Tamne Takke pacCUMTBIBAIOTCS BCE T€OMETPUYECKUE MTapaMeTphl 3aja
CTaHIUH (IUIOILAAN BCEX YYACTKOB OTPAaXIECHUHN U OOIIMI BO3LyIIHBINA 00bEM).

)
F

Pucynok 4.2 - briok-cxema nocie0BaTeNbHOCTH ONEPALNI aKyCTHYECKOTO
IIPOEKTUPOBAHUS CTAHIUN METPOIIOIUTEHA

1. IlpencraBieHne apXUTEKTypHO-IUIAHUPOBOYHBIX W KOHCTPYKTHBHBIX JaHHBIX
ITOMENICHUS.

2. AHamu3 WIyMOBOTO peXuMa IIOMEIIEHUs Ha IPEAMET COTJACOBAaHUSA €ro ¢
HOPMAaTUBHBIMH YPOBHAMU.

3. IlepBas KOppeKIUs MPOEKTA.
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4, AKyCTI/I‘-IeCKI/Iﬁ pacucT IMOMCIICHHA Ha HNOpCIMET COINIaCOBAaHUA C 30HAMU
OINITUMYMOB IJI1 BpCMCHU peBepGepauI/m " JPYIrux aKyCTHYCCKUX IMapaMCTpPOB.

5. Bropas koppekuus poeKTa.
6. DNEKTPOaKyCTHUECKUH pacueT IOMEUICHMS.

7. BeIBOA JAaHHEIX IO BCEM AKYyCTUYCCKHUM IIapaMCTpaM IOMCUICHUSA U Tpe6OBaHI/H71 K
TCXHUYCCKHUM XaAPAKTCPUCTHKAM 3HeKTpoaKyCTquCKOﬁ afrmaparypbl U HMHXCHCPHO-
TEXHUYCCKOI'O O60py2[OBaHI/IH.

4.3.2 Ha BTOpOM 5Tare MpOHM3BOAUTCS pacyeT YPOBHS MPEIIOIAaraeMoro MryMOBOT'O
(oHa CTaHIIMM B MAaKCUMAaJIbHO HANPSHKEHHOM PEKUME IKCILTyaTalluH («4ac MUK») TPH
OTCYTCTBUHM aKyCTHYECKMX MEPONPHUATHH, T.€. 1O IEPBOHAYAIBHO IPECTABICHHBIM
ApXUTEKTYPHO-TUIAHUPOBOYHBIM M KOHCTPYKTHBHBIM pEIICHUSM CTaHImu. [lpu sTom
o0IIMi ypOBEHb 3BYKa B HEKOTOPOW TOYKE MOMEILCHHUSI, PACCYMTHIBAEMBIH B 00IIIEM BH/IC
Kak cymMMa mnpsmoro u auddysHo-paccesHHOrO 3BYyKa, MPEACTABISETCS CIEIyIOIICH
bopmyoit:

~

NQ:"
L=10l 24 14

i-1 i

oy | 1=
=

L

(4.1)

rac

7, = W, 105

- 3BYKOBasi MOIITHOCTDb I-TO UICTOYHHKA uryma, BT;

M - okxTaBHBIE ypPOBHM 3BYKOBOH MOIIHOCTH KaXJOTO i-r0 HCTOYHUKA MIyMa,
paccuutbiBaeMble B Auamnazone yactot 63 - 8000 ['u, n1b, mo oTHOIIEHHIO K TOPOTOBOMY
-12
ypoBHIO W() = 10"~ BT;

Qj - ¢pakTOp HANPABIEHHOCTH i-T'O UICTOYHHKA 3BYKa;

N - O6H_[Ce YUCJIO HCTOYHHUKOB 3BYKA,

PaapaboTka v akcnepTtuaa PasmelleHne pexnams

t bEY Buanec-nnaqos, TIO 4 & pokymenTax: 86

B (985) 760 -61-43 reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

¥j - paCCTOSAHUC PICCJ'IC,[[y@MOfI TOYKH IOJISI 10 i-I'0 HICTOYHHUKA 3BYKa.

ITpu sTOM nocrosiHHAA 3a1a B onpenensiercs cneayomuM oopazom:

B=asii-a), 4.2)
rac

&Y - cpemmmit kosdouument  3Bykomornomenus (K3II) 3ama  craHuuM B
COOTBETCTBYIOIIEM JHAMa30HE YacToOT;

S - 06ma;1 IJ1omaab Ol"pa)KI[CHI/Iﬁ CTaHIINH, BKJIIFOYaA BCC 3JICMCHTBI HHTCPLCPA.

B cBoro ouepenp mapamerp

&Y paccumTeIBaeTcs cremyommM 00paszoM:

Z&'.ES.E +Z"ﬂm
Tt T

5 (4.3)

rae ok u Sk - K311 u muomanp oTAeIbHBIX TOBEPXHOCTEH HHTEphEpa 3ajia CTAaHINH;

Am - okBuBaseHTHoe 3Bykonoriomenue (O3II) OTHeNbHBIX  MITYYHBIX
3BYKONOTJIOTUTEIIEH.

B «wac muk» ypoBHM IIyMa, CO3/1aBaeMble TNPH BBHE3[AC HA CTAHIHUIO ITOE3IaMHU,
3HAYUTENIbHO MPEBBIAIOT (POHOBOW HIyM OT maccaxupoB. [losTomy OyaeT JOrMYHBIM
JJIA HpI/I6J'H/I3I/ITeJ'II>HBIX pacu€ToB CBECTHU BCE HMCTOYHHMKH LIyMa K ABYM TIJIaBHBIM -
OJTHOBPEMEHHO BXOJSIINM Ha CTAaHIUIO MTOE3/1aM OJHOTO THIa. B 3ToM ciydae dopmyra
(4.1) mpeobpasyercs K BUIY:
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L-1, +10gls i+ Bl
" 4t B e
I, =10lg =~
" W (4.4)

[IukoBass MOIIHOCTH 3BYKOM3Iy4deHHs Wy moe3na ompenensercs NpU BXOAe Ha
CTaHIIMIO B COOTBETCTBYIOIIEH OKTaBHOW moioce 4acToT. dakTop HampaBIEHHOCTH
3BYKOU3ITyUEHHS AJIEKTPOIOE3/a ClIeyeT PacCUUThIBATh MO (popmyrie

b (4.5)
rze / - IJMHA 9acTH CBOJIa TIOTOJIKA HaJl JICKTPOTIOE3/I0M;
h - BBICOTA CTEHBI OT JIOTKA JI0 CBOJIA;
b - mupuHA MyTH.
B nro6om ciyuyae koadduiment Q He MOxeT ObITh MeHee ueThipex (T.e. 6 ab), 4To

MOJKHO WCIIOJIb30BaTh B OPUEHTUPOBOYHBIX pacueTax, UCXOAS U3 KOTOPBIX (OopMyIiry
(4.4) MOXHO IpeoOpa3oBaTh K BUIY:

21 8
L=L, +101g¢> —+—3
SR (4.6)
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Hepen Ha4YaJIOM pacyCTOB ILIaH 3aJla CTAHIIUU JOJIZKCH OBITh pa36I/IT Ha XapaKTCPHBIC
30HBl U TOYKH. BcieacTtBue MNOIHOH CUMMCTPUH 3aJIOB CTaHIIUI PCKOMCHAYCTCA
HCIOJIb30BAaTh CJICAYIOIICC MUHHUMAJIBHO HeO6XO,Z[I/IMOC KOJNYCCTBO PACUCTHBIX TOUCK!

1) mepen moe3nom, Ha TMHHUH MTOJIOCHI OE30MMACHOCTH;
2) B LIEHTpPE CTaHIINH,
3) HEMOCPEeACTBEHHO TMepe/1 MUJIOHOM WU KOJIOHHOM (€ClTi OHU €CTh);

4) B mpoxoAe MEXKAYy MUIOHAMH, €CIIH IJIOMAAb JIMIEBbIX MOBEPXHOCTEU MUIIOHOB
3aHumaeT He MeHee 30 % ruioiaay npoeMoB;

5) HEMMOCPCACTBCHHO NIEPEA 3CKAJIATOPOM HJIN HCCTHHHCﬁ, Ha OCH 3aJia,

6) Ha TPOTHBOIIOJIOKHON TOYKE MO OCH 3aJ1a, €CITU Ha CTAHIIMU UMEETCS! TOJIBKO OJIUH
JcKanatop (JeCTHULA);

7) Ha BXoz€ (BBIXO/€) B IEPEXO/I (E€CTTU OHU €CTh).

[Ipu npoBeaennu pacuetoB 1o ¢opmynam (4.4) - (4.6) UCTOYHUKU IIyma CIEAYET
CUMTATh TUHEHHBIMHU, HAUMHAS OT BXOJIa MMOE€3/]a Ha CTAHIUIO IO €r0 MOJHOW OCTaHOBKH,
T.€. 110 BCEH TTMHE TOPMO3HOTO ITyTH.

[Tocamounas mnargopma HAXOIUTCS B 30HE JEHCTBUS NPSIMOTO 3BYKOW3ITYUCHUS
MOAXOISAIIETO T0e3/1a U MEePBhIX OTPAKEHUI OT CTEH U YaCTH CBOJIOB HaJ IUIaT(HOpMaMU.
KoHTponb 3TOro monoxeHwsl cienyeT MOATBEPKIaTh pPacueToOM pajauyca eHCTBUS
IpsIMOTO 3BYKa R, TPEACTaBISIONIMM pPACCTOSIHHE, NPHU yAaJeHHH 0oJiee KOTOPOro K
LEHTPY 3ayia peBepOeparmonHoe mnone (1.e. 2-it uwien dopmyn (4.4) u (4.6)) 3aBeqoMo
MpeBaIUPyeT HaJl MOJIEM MPSIMOTO 3BYKa,

(4.7)

OTIPEENSAEMOr0 JUIsi TPEX OCHOBHBIX JHAMa30HOB 4YacToT: Hu3kux (125 - 250 TI'm),
cpenuux (500 - 1000 I'm) u Beicokux (2000 - 4000 I').

YacToTHasi XapaKTepUCTHKa YPOBHS IIyMOBOTO ()OHA aKyCTHUECKH HE0OpabOTaHHOTO
MOMEIICHUs, paccuuTaHHas mo (opmyine (4.6), JOKHA CPAaBHUBATBHCS C JOIMYCTHUMOM
KPUBOW YpOBHEH MpeaeNbHbIX CIEKTPOB. JlomycTUMBIE YPOBHH IIyMa Ha miatdopMax u
BECTHOIOJISX CTAaHIIMKA METPONOJIUTEHa NpecTaBieHsl B Tadbnuie 4.1. [Ipu sTom cnemqyer
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y4ecTb, YTO €CIM pacueTbl YPOBHEH IIyMa JUIsi HEKOTOPBIX YacTOT MPAKTHUYECKH
COBMAIyT CO 3HAUYEHUSAMHU TaOIUIBl 4.1, 3TO SABISETCS HEOOCTATOUYHBIM, TaK KaK MBI
3aBEIOMO TPEHEOPErIH ITYMOBHIM (POHOM OT MACCAXKHPOB M JPYTHX COCTABIISIOMIMX
00IIIero MIyMOBOTO peXHMa 3aJI0B CTaHIUK MeTpornoiuTeHa. [loaTomy Bce pacueTHbIE
3HaueHus L(f) (f - 4aCTOThI COOTBETCTBYIOIINX OKTaBHBIX MOJIOC) AOJKHBI OBITh HE MEHEe
gyeM Ha 2 - 3 1b HUXKe COOTBETCTBYIOIIMX 3HadeHWH Tabmuimsl 4.1. OTo TpeboBaHue
JIOJDKHO OBITH OCOOCHHO TIIATEILHO COONIOASHO s Auamna3ona 125 - 1000 I'u, Tak kak B
JaHHOW o0nacTh dYacToT HaOMIOAaeTcs MaKCHMalbHas CHEKTpaidbHas IUIOTHOCTh
Pa3roBOPHOM peyH.

Tab6nuna4.1 - JonmycTumMble YypOBHH 3BYKOBOIO IaBJIeHUS

CpennereoMeTpuyeckue VYpoBHuU
4acTOThI OoKkTaBHBIX| 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 |8000| 3BYyKa,
mosoc, I'1x nbA

Honycrtumslie YPOBHHU

94 87 82 78 75 73 71 | 70 80
3BYKOBOI'O AaBJieHuUsl, 1b

Pacuer ypoBHell 3Byka mno mmKajge «A», MaKCHUMaJbHO KOPPEIMPOBAHHOW C
XapaKTepUCTUKAMHU CITyXOBOT'O BOCIIPHUATHS, IPOU3BOAUTCS 110 GOpMyIIe

I, =101g[ S10MHalr kaal |
=1 (4.8)

riae Li(f) - paccuntanHbie YpOBHU 3BYKOBOTO JIaBJICHUS B OKTaBHBIX ITOJIOCAX YacToT, 1b;

K4j - nonpaBouHble KO3(QOUUMEHTHl Ui KaA0ro aManasoHa dyacTtoT (ab),
MpUHUMaeMebIe 1o Tabmuie 3.1.

B cnyuyae mnpeBbIIeHHs pacueTHBIX YPOBHEH IlymMa HaJ HOPMATHBHBIMH, 4YTO
MPAaKTUYECKH Bcerjga ObIBaeT B aKyCTUYECKH HEOOpaOOTAaHHOM TOMEIIEHHUH, CIEIyeT
MPOU3BOJIUTh MEPBYI0 KOPPEKIHIO MPOEKTHOTO pemIeHHs 3ala CTaHIuH (CM.
CTPYKTYpPHYIO CXEMY Ha PUCYHKE 4.2).
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4.3.3 IlepBast Koppekius NpoekTa (TpeTuil 3Tam mo pucyHky 4.2) Oazupyercs Ha
U3BECTHOM (hbaKTe, YTO B IIYMHBIX IMOMEUICHUSAX C paclpellelIeHHbIMH HCTOUYHUKAMHU
nryma Haunbosee 3(p(eKTUBHBIMU CpeACTBAaMHU OOpHOBI C IIyMOM SIBJISIOTCS MOJaBIICHUE
IrymMa B HCTOYHHMKE W B ONMKHEM mojie (MpsIMOM 3BYK M 3BYK, OTPaKEHHBIH OT
OMmKalIINX OTPaKAIOUINX MOBEpXHOCTEH). MeTosl 60pbOBI C ITyMOM B UCTOYHHUKE HE
BXOJISIT B KOMIIETEHIIMIO HACTOSIET0 JOKYMEHTa, TaK KaK OHH B OCHOBHOM BKIJIIOYAIOT
cpeacTtBa O00pbOBI C BUOPOM3IyYEHHEM KOHCTPYKIMH, NMPUMBIKAIOIIMX K PEIbCOBOMY
nyTd. B cBA3M ¢ 3TUM BecbMa BaXKHBIM JJISi HIYMOIUIYIIEHHS sBiIseTCsl 3(PPEeKTUBHOE
MOKPBITHE 3BYKOMOIJIOMAIOIIUMHI KOHCTPYKLUSAMHU CTEH BJIOJIb MTOE3/IHBIX MyTEH U 4acTH
MOTOJIKOB (CBOJIOB) HaJ HUMHU. OO1IMe TpeOOBaHMs K 3BYKOINOTJIONIAIONIUM MaTepranam
U KOHCTPYKLHMSM, JONYCKaeMbIM K TPUMEHEHHIO Ha CTaHLIUAX METPOIOJIUTEHA,
U3JI0KEHBI B IPUIIOKEHUH .

B npunoxenun JI mnpencraBieHbl 4acToTHble XapakTepuctuku K3II HexoTOphIX,
HaumboJee pacHpoOCTPAaHEHHBIX B MPAKTUYECKOM TMPUMEHEHHH MAaTepHaoB U
KOHCTPYKLHUM. PexoMmeHnnoBanHbIE MecTa 00513aTEILHOTO pa3MeleHust
3BYKOIIOTJIOMIAIONINX MaTEepPHalIOB MPEICTaBICHBI Ha dcKu3e pucynka 4.3. [locne BriOopa
U pa3MEILEHUs MO CXeMe PUCYHKA 4.3 3ByKOMOTJIOIAIOIMINX MATEPUATIOB MPOU3BOAUTCS
KOHTPOJIBHBIN pacueT KOPPEKTUPOBAHHOTO YPOBHS 3BYyKa B XapaKTEpPHBIX TOUKaxX 3aia
CTaHIMI MeTpornoiuTeHa mo gopmyne (4.60) ¢ yueToM HOBOTO 3HAYEHUS MOCTOSTHHON B.
Ecniu m B JaHHBIX YCIOBUSX YPOBHU YACTOTHOM XapaKTePUCTHKU IIymMa OyIyT
MPEBBIIIATh COOTBETCTBYIOIINE HOPMATHUBHBIC 3Ha4deHHs Mo Tadmuue 4.1, To cremayer
MPOJOIHKUTh TPOIENypy BbIOOpa MeCT pa3MeNIeHHs M THIA 3BYKOMOIJIONMIAOIIEH
OOJHIIOBKH, HO Y€ B IEHTpalIbHOW dYacTh 3ana cTaHmuu. [lpu sTomM Hambomee
3¢(HEeKTUBHBIMU MECTaMH HX TMOCIEAYIOLIET0 pa3MEIIeHUsl SBISIOTCA OOKOBBIE
MOBEPXHOCTU W CBOJBI MPOEMOB MEXIY MUIOHAMU (OCOOCHHO, €CIIM OHH JIOCTATOYHO
MAacCHUBHBI W IUIOIIA/Ib UX JUUEBbIX MoBepxHocTel mpesbimaer 30 - 40 % momaau
mpoemMa), a TaKXke IeHTpaldbHas YacTh IMOTOJKAa 3alla, TJ€ B 3aBHUCUMOCTH OT
ApPXUTEKTYpHOTO pEIIEHUsI, MOTYT OBITh HCIOJIB30BaHbl KaK TIUIOCKUE TOJABECHBIC
3BYKOIIOTJIOTUTENH, TaK U 00BEMHBIE 3BYKOTIOTJIOTUTENN pa3HOoi (hopMel [16].
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1- 3BYKOIIOIJIOMaromas O6J'II/II_IOBI(8.

PucyHOK 4.3 - Cxema 00s13aTENbHBIX MECT pasMCIICHUsA SBYKOHOFJ'IOH_IaIOH_ICﬁ OTACIKHA
Ha CTaHIUAX METPOIIOJIUTCHA

[Tocme kaaoro sTama BBEJCHUS JOMOJHHUTEIBEHOTO 3BYKOIOIJIONICHUS B HHTEPHEP
TIOMEILICHUS JICNAIOTCS KOHTPOJIbHBIE pacdeThl YPOBHEH IIyMOBOTO (oHa MO (popmyiie
(4.6), moka Ha oYepeTHOM dTare He OyAyT JOCTUTHYTHl HOPMAaTHBHbIC 3HAUYCHHS YPOBHEH
IIyMOBOTO (poHa.

I[J'IH OPHUCHTHPOBAHHBIX pPACYCTOB MHHUMAJIBHO HeO6XOIII/IMOFO O6H.ICTO (I)OHa
3BYKOIIOIJIOMICHUA 3ajla CTaHIIUA ATpe6 MOZKHO UCIIOJIb30BATh CICAYIOMINC (bOpMy.HLIZ

nB

_[l'lm - :WFEE
e '
R

(4.9)

BMFEF - ]_I:I_D‘ll:ﬁ'"_g | ?

riae Dm = Lyon - Lu;

Lyion - 1OMyCTHMbIE YPOBHHU LIYMOBOTO (poHa, OnpesensieMble ¢ MOMOIIbIO TaOIHIIbI
4.1

43.4 Ha 4erBeproM »JTame aKyCTHUECKOIO IPOECKTUPOBAHUS IPOU3BOIUTCS
KOHTPOJIbHBIN pacyeT 4acTHOW XapaKTepUCTUKU BPEMEHHM peBepOepaluu Ha MpeaMeT
COOTBETCTBUSl  pa3pabOTaHHOIO aKyCTUYECKOTO PpEIICHUS OTACIKH Orpa)kJIeHHH
MOMEIICHUSI CTAaHIMM PEKOMEHIOBaHHbIM 30HaM ontumMyMoB 1(V) Ha pucyHke 4.1.
Pacuer npousBoauTcs o u3BecTHOI popmyiie Ditpunra:

_016F
Sga) +al (4.10)
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rze V - obuuii Bo3 Ay niHblil 00beM 3ajia CTaHIIMK B YPOBHE MOCAI04HON TUIaT(OPMBI, M

S - obmas miomaae BHyTPEeHHUX MOBEPXHOCTEH 3aia, M7

j(a) - ynkIus cpenHero ko3 UIMEHTa 3BYKOMOTIIOMEHUS

{t, paBHas:

j(@)=-In(1 - a); 4.11)

o -1
n- KOB(i)(l)I/II_II/IeHT, YUYUTBIBAOIIWHU IMOTJIOMCHUEC 3BYKaA B BO3JyXC 3aJla CTAHOUHU, M .

Koaddumument n o6pran0 paccuutsiBaetcs mist gactoT 2000 u 4000 I'm n3 quanazoHa
4acTOT, MPHUHATHIX I pacdyeTa BpeMeHH peBepOeparuu (125 - 4000 I'm). OcranbHbie
0003HaYCHUS aHAJIOTHYHBI IPUBEACHHBIM B popMynax (4.1), (4.2).

B npunoxennn E mpusenensl manabie 00 D3I crosmmx Ha oOTpaxkaromeM IOy
o 2
MacCaXUPOB MPH Pa3HOM MJIOTHOCTH PACCTAaHOBKU Ha 1 M~ U 3HaueHus kod3dduimenra n
JUIS Pa3HOTO BJIAYKHOCTHOTO peXkuMa rnomenienus npu remmneparype 20 °C.

Ocranpabie  nmanHble o K3II nHambonee pacnpoCTpaHEHHBIX MaTEpHAIOB U
KOHCTPYKUHUH OTpaskIeHUM MPUBEACHBI B PUI0KeHUH [l

Heo0xomuMo OTMETUTH, YTO TOYHOCTH PACUETOB BPEMEHH peBepOepaliu JODKHA
OobiTh B mpemenax +0,05 ¢, a 30Ha ONTUMYMOB BPEMEHHU peBepOepaliy JJI0JDKHA
HAXOJIUThCS B TPyOKe, yKa3aHHOW MYHKTUPOM Ha pucyHke 4.1. Ilpu 3TOM BeTMYMHBI
BpEeMEHU peBepOeparuu, Ooibide 30H onTUMymMoB 1(F), MOTyT NpPHBOAHMTH K
M30BITOYHON TYJIKOCTH 3ajla CTaHIMK, 4YTO HEM30€KHO NpPUBEIACT K TOBBIIICHHUIO
IIyMOBOTO (poHa M TOTepe pa30OPUMBOCTU PEYM, a WBJHIIHSS MEPErIylIeHHOCTh 3alia
CTaHIUH, TIPUBOJIAIIASL K 3HAYCHUSM [, MEHBIIIUM JIOMYIICHHBIX 30H ONITUMYMOB, MOXET
3HAYHUTEBHO YBEIIMYUTh CTOUMOCTh CTPOUTENILCTBA H CTOUMOCTD JIEKTPOAKYCTHIECKOTO
oOecrieyeHnsl 3aja CTaHIMU. TOYHOE cieoBaHue 30HaM ontumyma 7(}) HeoOXoauMo
st quarazona 500 - 2000 I'o (pucyHok 4.1); B quanazone HU3Kux 9actoT (125 - 250 ')
JIOTMTyCKaeTcsl pacxoxaeHue B npeaenax Topm £ 20 %, oqHAKO MpeANnovTeHUE CleayeT
OTJaTh CHIDKEHHUIO BPEMEHH peBepOepalny Ha HU3KUX YacTOTaXx.

4.3.5 B cnyyae 3HaUMTENBHOTO NMPEBATHPOBAHUS PACUETHOTO BPEMEHH peBepOepaluu
Tpacu > Tonr CAEAYET NPOBOIUTH BTOPYIO KOPPEKIMIO MPOEKTA (IATBIN 3Tall 10 PUCYHKY
4.2) Ha mpeAMEeT CYIIECTBEHHOro yBeinueHus (oHa 3BYKOIOTJIONIEHUS 3aia CTaHIUH,
ornpezaensieMoro Gopmymoi

Apacu =
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S pacu S, (4.12)

Otcrona TpeOyeMblit 100aBOYHBIN (POH 3BYKOIOTIIOMIEHUS OTIPECIISCTCS CISTYIONTIM
obpa3zom:

DAtpe6 = Aonr - Apacu, Aont = I:IOHTS (4.13)

r7ie {Lont ONMPENEISIETCS B COOTBETCTBUU C (POPMYIION

0,163-T, »
#&MJ (1 &JM) VT' (4.14)

Wwmes nannbie 0 HeoOxoaumoM DAtpe6(f) myrem noxdopa coorserctyromux K3II,
THIA, KOJWYECTBA M MECT pa3MEIIEHUs 3BYKOIOIJIOUIAIOMIEH OTAEIKH, METOJOM
MOCIIE0BATEIBHBIX MPUOIMKEHHN ceayeT ooecreuuTs noctmwkenue Tomm(f).

HeobOxomumMo 0TMETHTH, YTO pacdeT BpeMeHH peBepOeparuu mo Gopmyrnam (4.10) -
(4.14) cnpaBemnMB JUISI TOMEUICHWH CTaHIMA ¢ Jau(QQy3HBIM 3BYKOBBIM IIOJIEM,
MMEIOIIMM DPAaBHOMEPHOE paclpezefieHHe 3BYKOBBIX IIOTOKOB IO BCEM BO3MOXHBIM
HaNpaBJICHUSIM WX TPUXOJAA, W EAMHBIM aKyCTHUeCKHMil 00beM 3ajia CTaHIIWU.
Juddy3HocTh TONS CYHIECTBEHHO HApyIIAETCs MPH SBHOW IHCIPONOPIIMOHATEHOCTH
3aja CTAaHIMHU (JUTMHHBIC 3aJbl CTAHIUI ¢ HU3KUMHU TIOTOJIKAMH), a TaK)Ke MPU HATUUUHU
TJIAIKUX OTPaKAIOUIMX MOBEPXHOCTEH OOJIBIION IJIOIAH, TPUBOIAIINX K (POKYCHPOBKE
3ByKa (Hampumep, CBOAYATHIH IMOTOJOK C LEHTPOM KPUBU3HBI, OJM3KHUM K TUIOCKOCTH
nona). Takass KOHQUTYpaIs OrpaXICHUI MOXKET NMPHBECTH K BBIPOXKICHUIO BPEMEHHU
peBepOepali MO pa3HBIM MOJAaM W HANpaBICHUSAM U cAenath HeIP(PEKTUBHBIM
AKyCTUYECKYI0 OT/AEJIKY OTAENbHBIX OrpaxiaeHud (Hampumep, cTeH). [pyroii
OTAaCHOCTHIO HEOOPAOOTAHHBIX aKyCTUYECKU JUIMHHBIX 3aJI0B CTAHIMH SBIISCTCS HAJTHYUE
B HUX IUIOCKOTIAPAJUICIBHBIX YYAaCTKOB OOJBIION IUIOMIAAN (HApUMep, CTEH OTKPBITHIX
mwiargopMm), MOTymHX co3aaBath 3(PQexT ¢rarrepa - MOPXAOMIETO 3Xa, OCOOCHHO
HArJSIIHOTO TP HEKOTOPOW 3ariIyIIeHHOCTH TIOTOJNKa. BceneactBue »toro maxe
BBeJIeHHE (hOPMAIIbHO MPABUIBHO PACCUNTAHHOM, HO HENMPABWIBHO PACHpEAETICHHON 110
OTPaXXJICHUSIM 3BYKOIIOTJIOMIAIONIEH OTAEIKH MOXET TMPHBECTH K CYIIECTBEHHBIM
HapyIIEHUSIM PaBHOMEPHOCTH 3BYKOBBIX IIOTOKOB B 3aJieé CTaHLWH, H30BITOUHOMY
rymMmoBoMy (OHY W, OCOOCHHO, TaJeHHIO Pa30op4YMBOCTH peueBoi MH(popmaruu. Bo
n30ekaHNe  yKa3aHHBIX J1e(EeKTOB aKyCTHYECKyl0 O0pabOTKy 3aja  CTaHLIUHU
PEKOMEHAYETCS TPOBOIUTH B CIIEAYIONIEH MOCIeI0BATEILHOCTH:
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1) sddexkTuBHAs OTHENKA 3BYKOMOIJIOLIAIOIIEH OOJUIIOBKOM CTEH W CBOAOB HaJ
watopMaMy CTaHIUU (PUCYHOK 4.3);

2) 3(1)(I)CKTI/IBH€I$I OTACJIKa BCPXHHUX HOBCpXHOCTCfI n CBOJOB MACCHUBHBIX ITMJIOHOB,
OTACTIAIOIINX l'IJ'IaT(I)OpMLI OT LHCHTPAJIBHOI'O 3aJIa CTAHLINH,

3) sddexTuBHOE  WIEHEHHE  PAa3NUYHBIMU  BBICTYIAMHM M KECCOHAMH
3BYKOOTPAXKAIOILEro MOTOJIKA HAJ LIEHTPAIbHOM YacThIO 3aj1a CTAaHIMU (€CIIU MO JTAHHBIM
pacueTa Ha HeM He TpeOyeTcs pa3MelleHue 3BYKONOIIIOMAIOIEH OTACIKH), IPHYEM ISt
YBEIUYEHUS PACCESIHUA BO BCEM JIMANa30HE 3BYKOBBIX YACTOT YJICHEHHUS JOJIKHBI OBITH
arnepuoMYECKUMHU U, TI0 KpaifHel Mepe, XOTs Obl YacTh U3 HUX JOJKHA UMETh pa3Mephl
He meHee 0,5 - 1,0 M o mary cetku keccoHoB H 20 - 30 cM 1o IIMpUHE U TIyOHHE;

4) BBCIACHHUC, B ClIy4dac HCO6XOI[I/IMOCTI/I, 3BYKOHOFHOIHaIOIHeﬁ OTACIKHN TAaKXC H B
HCHTPAJIbBHYIO 49aCTb, B ICPBYIO OYUCPCAb HA IIOTOJIOK 3ajla CTaHLIUH, COBMCIICHHYIO C
9JICMCHTaMH YJICHECHUH. 3I[eCI:> BO3MOXXHO TaKXC MMPUMCHCHUC 00BEMHBIX
BBYKOHOFHOTHTGHGIZ.

B cnywyae pasgeneHus o0miero BO3AYIIHOTO o0beMa 3ajla CTaHUUM Ha TpHU
aKyCTUYECKU CBSI3aHHBIX 0ObeMa NpH IJIOMIAIU JMLEBBIX OTPaKACHUN MUIOHOB Ooiee
30 % mnnom@aau MPOEMOB, MPOLECC peBepOepalud He MOXKET OBITh OMUCaH €IUHOMN
HKCIOHEHIMAJIbHON KpHUBOM U, cienoBareiabHo, ¢opmyna (4.10) He MOXeT OBbITH
UCMOJIb30BaHA B NPSAMOM BHUJE AJIS ONHMCAHUS XOJa OT3BYKa €AMHOOOpa3HO BO BCEM
o0beMe 3aya cTaHIMM. [Ipum 3THX YCIOBHSX mHpolecc peBepOepalMd B KakKIOM H3
pa3fenbHbIX 00bEeMOB (MOcagouyHble IUIAT(GOPMBI M LEHTPAIbHBIM 3al  CTAHIMH)
OIMCBIBACTCS CIEAYIOUMMH (opMyTIaMu (KaKIbIH M3 pa3leNbHBIX O0OBEMOB YCIOBHO
Ha3BaH 110 HoMepaM: 1-M U 2-m):

L(8) = 101g{e™ + & e %}

(4.15)
L(€) = 101g{e™ + k%),
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rac

4
5. -~
8y = 952211 - @)
i
2
_ A3
oy 2 (4.16)
rne Viu b2 - BO3/YIIHbIE OOBEMBI KaXO0TO U3 CBA3aHHBIX 00bEMOB CTAHIINH,
8 =8 Ay,
Sﬂ - Sﬂ - SLE o0muye TIIomaad OTPaXICHUN KaXKIOTO U3
CBSI3aHHBIX 00BEMOB CTaHIIMY;
51,2 - o0m1as TIonaas MPOEMOB MEXIY CBSI3aHHBIMU 00bEMaMH CTAHIIHH;
K12 - KO3((PpUIMEHT aKyCTHMUYECKOH CBSI3U MEXIYy COCEAHHMMH OObeMaMu
CTaHIINH;
01 M2 - IOCTOSTHHBIE 3aTyXaHMsI 3ByKa B COCETHUX 00BhEMax CTAHIINH;
PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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d1u

oty - cpennue K311 kaxmoro u3 00beMOB CTaHITHH.

Pacuetsr mo dopmynam ( 4.15), ( 4.16) ciaeayeT MPOBOAWTH YHMCICHHO, C KYCOYHO
TUHEHMHON anmpoKCUMAaIMeil OTAENbHBIX YYacTKOB OT3BYKOB, Hanboyiee BaXHbIMU U3
KOTOPBIX SIBJISIOTCS HadalbHBIA Tporiecc peBepOepamuu oT 0 g0 -10 (15) nb ypoHeit
crajiaHusl U MO3IHSS peBepOepanus mo crmany ypoBHen ot -10 (15) nb mo -30 (40) nb.
Bnusinue mocnenHeil ocoOEHHO Ba)KHO, €CIIM OHA 3HAYMUTEIBHO OOJbIlle HayadbHON
peBepOepanu M, ClieJOBaTeIbHO, MACKUPYET €€ W HapyllaeT HOPMAaJIbHOE BOCIPUSITHE
peun. Crenyer OTMETHTb, YTO B CIy4yae MACCHUBHBIX IMUJIOHOB, Pa3AelsIOIIUX OOIIMiA
00BEM CTAHLIMKM Ha TPU 4YacTu (pa3Mep KaKIAOW CTOPOHBI KOTOPBHIX HE MeHee | M),
IOHIaAd M 00beMbI BO3JIYIIHBIX TPOEMOB MEXAY HUMH JOJDKHBI ObITh JUIS YIPOIIEHUS
pacyeToB BKJIIOYEHBI B OJIMH U3 CBA3aHHBIX aKyCTHUYECKHX O0BEMOB.

Pacyer ocranbHBIX aKyCTHUECKHUX KpPUTEpHUEB, M B IMEPBYIOD Ouepelb KPHUTEPUEB
pa30opUMBOCTH pEYH, MOJIKEH TPOU3BOAUTHCA HA CTAOUU DBIEKTPOAKYCTHUYECKOTO
pacuera 3ajia CTaHILIMH, TaK KaK CTAaHIIMM METPOMOJUTEHa paboTaroOT TOJIBKO B PEXKHUME
OTOBEIICHHSI 4Yepe3 CHCTeMYy O3ByUeHHs. VIckiroueHueMm 37ech SBISIETCS pacdyeT U
MOCTPOCHUE CTPYKTYPHI OTPAXKEHUH 3aJla CTAHIIMU OT BUPTYAJIIbHOTO UCTOYHHKA 3BYKa Ha
MpeIMeT, Kak YXe TOBOPHIOCHh, aHaimu3a 3((EeKTOB BO3MOXKHON KOHIEHTpalUU
OoTpakeHUH, 5x0 U (rarrepa. Takue MOCTPOECHUSA JeNalOT WIM Trpaduyueckd Ha
MacHITa0HBIX 4YepTeKaxX CTaHIMA, WIM C TOMOIIBIO HM3BECTHBIX IPOrpamm
KOMITBIOTEPHOT'0 MOJIETTUPOBAHUS aKyCTUKH 3aJIbHBIX TOMEIIEHUH.

4.3.6 DIeKTpOaKyCTHICCKUN pacyeT 3aJI0B CTAHIIUKA METPOTOJIUTEHA (IIIECTOM 3TaIl 1o
pUCYHKY 4.2) cieayeT HauyMHaTh C BBIOOpa THIIA CHUCTEMBI O3BYUYEHHUS U pacuera
HeoOXoauMOM O0IIeld MOIIHOCTH 3JIEKTPOaKyCTHMYECKUX TpPakKToB. M3 mpakTHKu
O3ByUEHHUSl 3aJla CTAHLMUU METPOIMOJIMTEHA XOPOIIO HW3BECTHO, YTO JUISI XOpOIIei
pazbopurBocTH WHGOPMAIMOHHONW pPEYM B NIYMHBIX CTaHIMSIX C TEHACHLUUEH K
MOBBILIEHHON TYJIKOCTH, MO3HEN peBepOepalrii U3 CBA3aHHBIX 00BEMOB U OMACHOCTHIO
sx000pa3zoBaHuil clenyer BBIOMpATh 30HAJBHO-pACIIpeIeTICHHbIE LENOYKH
TPOMKOTOBOpUTENIEH C HANpaBIEHUSIMU aKyCTHYECKHMX OcCei Ha MecTa HauOOJbIIEro
CKOIUIEHHUSI TMaccakupoB. [Ipu STOM B peuyeBBIX CUCTEMaX OTAAETCS MPEANOYTEHUE
CpelHe- ¥ MAJIOMOIIHBIM TPOMKOTOBOPHUTENISIM, UMEIOIINM XOPOIIIee OTHOILIEHUE CUTHAJ/
IIyM B JMana30He CPEJHUX U BBICOKUX YAaCTOT U MEHBIIYIO OTAauyy B Juana3oHe HU3KHUX
gactoT (Hrmxke 200 ['11), Mano BIUSIONIEro Ha YBETUYEHHE Pa300PUMBOCTH PEUH.

Pacuer MmuHMManbpHO TpeOyemMoi 00IIel aKyCTHYECKOW MOIITHOCTH 3BYKOU3ITyJaTelIeh
clielyeT MPOBOAUTH MO Gopmyie
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B 303710 L 100w
T 4.17)

rae V - oOuuii BO3AyIIHbII 00beM 3alla CTAHIIUU, M

T - Bpems peBepOepaiui c;

L“"F"’E(f)— TpeOyemble YPOBHHM 3BYKOBOTO [aBjeHHs, Ab, B OCHOBHBIX YacCTOTHBIX
nosiocax (HU3KUE, CPEHHE, BHICOKHE).

Jlnst Tounbix pacuetoB 1o dopmyne (4.17) crneayer ydecTh JOMYCTUMBIE YPOBHHU
IIyMa B OKTaBHBIX IOJIOCaX 4acToT (Tabmuma 4.1) mpu TOM YCJIOBHH, YTO OOCCIICUCHHE
ATUX YPOBHEH B MCCIIEIYEMOM 3alie¢ CTAHIIMM YK€ JOCTUTHYTO Ha MPEABIAYIINX dTarax
pacueta. Jlamee cieayeT yBENMUYWUTH BEJIMYHMHBI PACUCTHBIX YPOBHEH 3BYKa B KaKIOM
JYana3oHe 4YacTOT Ha Tpedyemoe OTHOIIeHHE cHurHai/mym. [lpu 3ToM cumTaercs
JOMYCTUMBIM OOECIIEYNTh OTHOIIEHWE CHUTHAN/IIyM He MeHee 15 nb B nuamaszone
BBICOKHX 4acToT; He MeHee 10 ab - B Anana3oHe cpeaHux 4acToT, M JOCTATOUYHBIM B S - 6
1b - B tnana3oHe HU3KHUX YacToT.

Jlsisi OPHEHTUPOBOYHBIX PACUETOB MOXHO HCIIOJIb30BaTh OOBIYHE- pekGlyljeH yeMBII/I
CpeIHMH YpOBEHb 3BYKa Ha CTAHIIMH METPOIOJIUTEHA, pPaBHBIN
ucxo s u3 Kotoporo ¢popmyia (4.17) mpeoOpa3yeTcst K BUY:

B 30371072

d

(4.18)

OO011yr0 MUHMMAaIbHO TPeOyeMylo 3JIEKTPUYECKYI0 MOUIHOCTh HCTOYHHMKOB 3BYyKa
clieyeT onpeAensTs no Gopmyie
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poyfag
7 (4.19)

rze 1 - K.ILJ. 3ByKou3iyuateneil (00bruHO He 6oree 1 %);
IT - nmuk-daxTop akycTudeckoro curuana (y cpenHeit peuu e 6onee 5).

Tpebyemyro 0011y 0 MOIIIHOCTh CUCTEMbI 03BYUEHHSI HaJI0 PABHOMEPHO paclpeleuTh
CUCTEMOM WM3JIy4aTeleldl 10 BCEM 30HaM HaxoXJIeHus naccaxupos. [Ipu s3Tom
MUHHMAaJIbHO HEOO0XOAMMOE KOJMYECTBO TI'POMKOI'OBOPUTENEH UM CTPYKTypa HX
pasmenieHust (LeTOYKH, PEIIETKH) ONPEAENSIOTCS HUCXOAS M3 KOHKPETHOro O00BEMHO-
IUTAHUPOBOYHOTO PEIIECHNUS 3ajla CTAHLIUU METPOIOJIMTEHA HA OCHOBE JIBYX YCJIOBHUI:

1) B xaxmol, make camMoil yJaJeHHOW, TOYKE O3BYYCHHsI YPOBEHBb MPSMOTO IO
W3IydaTeNs MOJDKEH ObITh HE MEHee 4eM B 2 pas3a BBIIIE YPOBHS peBepOepallnOHHON
COCTaBIISIONICH TOJIs, YTO SIBISIETCS HEOOXOAMMBIM YCIOBHEM OOECTeYeHHs] XOpoIIeit
pa3zbopunBocTH peun (0COOEHHO TpeOyeTcs BBINIOJHEHHE 3TOTO YCIOBHS B JHAma3oHe
CpeIHUX U BBHICOKHX YaCTOT);

2) Pa3HOCTb XOJa IO BPEMCHU MCKAY COCCAHUMHU U KaXJAbIMH IIOCJICAYIOIIUMH B
LCIMOYKEC T'POMKOIOBOPUTCIIIMU  JTOJIKHA OBITh JaXX€ B TOYKEC MaKCHMaJIbHOI'O
3amnas3bIBaHus B 30HC BOCIIPUATHA 3BYKa HC 6oinee 20 MC, 9YTO COOTBETCTBYCT Pa3HOCTU
X0Ja Mo pacCTOAHUIO OKOJIO 7 M (HOCJ’ICI[HCC YCJIOBUC MPECAYCMATPUBACT OAMHAKOBYHO
MOIITHOCTDH U3JIYUCHUS BCCX HCTOYHUKOB 3By1<a).

Hcxons u3 1-To YCJIOBUSL MOXHO OHNpPCACIUTb pagnycC JEeHCTBUSA npsaMoOro 3BYKa
CHUCTCMBbI O3BYYUCHUA:

g, ~01[2E\8)
M (4.20)

rae B - mocTostHHas MOMENIEHUs CTaHLIMM METPOIOJIMTEHA, 3aBUCSINAs OT JIMara3oHa
4acToOT (HU3KHUE, CPETHUE, BBICOKHUE);

D(®) - mnoka3aTenp HaNpaBIEHHOCTH M3JydyaTelss Ha HCCIEAYEeMYI0 TOYKy B
3aBUCUMOCTH OT yria ® (B TOM e Juaras3oHe);

M - oOmiee 4YUCIO TPOMKOTOBOPUTENEH B HCCIEAyeMOW 30HE 3aja CTaHIMH, Ha
KOTOpOE TOCIie MPEeIBapUTEILHOTO aHalu3a paclpeaeieHa MUHUMAIbHO HeoOxoaumast
o0I1asi MOITHOCTh O3BYYEHHS U KOTOPOE SIBJISECTCS ONTHMAIBHBIM IO T€OMETPUHU 3ajia
CTaHIMU METPOIIOIUTEHA.
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yLII/ITLIBaSI, YTO BEIMYHMHA MOCTOSHHON CTaHIIUHU YKC ONpCACiiCHa aKyCTUYCCKHUM
pacucToM, a napameTp D(@) COBPCMCHHBIX aKYCTUYCCKUX CUCTCM XOPOIIO U3BECTCH, TO
BapbUpys BCIINYUHBL Rg 1 M MOXHO JOIOJIHUTEIBHO OINTUMHU3UPOBATE PACIIPCACICHUC
FpOMKOFOBOpHTCJ’IGfI M0 OrpaxACHUAMH 3aj1a CTAaHLIUH.

Crnenyronmm 3TarnoM EKTPOaKyCTUUECKOTO pacueTa SIBISETCS pacyeT MOl ypOBHEN
U €r0 HEPaBHOMEPHOCTH B 3aBUCUMOCTH OT MPEABAPUTEIBHOIO PELIEHHS O PA3MEILEHUN
I'POMKOTOBOpUTENEil Ha CTEHaX WJIM Ha CBOJAX 3aja CTAHIMM METPOMNOJHUTEHAa (MM Ha
TOM M JpPyroil MOBEPXHOCTAX); NMPH 3TOM KaXKAbIH YYacTOK O3BYYMBAEMOH OIHUM
IPOMKOTOBOPUTENEM IUIOLIAJIKM  AlIIPOKCUMHUPYETCS. NMPSMOYTIOJIbHUKOM, pa3Mepbl
KOTOpPOIO0 ONPEIENSAIOTCS BBICOTOM IOABECA, HAKJIOHOM AaKyCTHUYECKMX OCEH U
9KCLEHTPUCUTETAMHU  BJUIMIICOMIOB, MOJEIMPYIOIIMX JAWAarpaMMy HalpaBIE€HHOCTU
KaKIoro rpomkorosoputend. Ilapamerpamu 31ech  SIBISIFOTCSL  NIPEABAPUTENBHO
BBIODAHHBIA TUI TPOMKOTOBOPHTENS, €r0 YyBCTBUTEIBHOCTb, CpEIHEEe CTaHAAPTHOE
3BYKOBOE JIaBJIEHUE M 3aBHUCHUMOCTb JHMarpaMMbl HAIPaBICHHOCTH OT 4acTOThl. Llenbro
JAHHOI'O pacueTa SBJSETCS INpPOBEpPKAa TOYHOCTH IPEJBAPUTEIBHOIO  pacyera
ONTUMAJIBHOIO OTHOILEHWS CHUTHAJI/IIYM U JOCTHXKEHHE TpeOyeMoi JIOoImyCTUMOM
HEpaBHOMEPHOCTH 1ot £3 n1b. Merouka 3TUX pacyeToB XOPOLIO U3BECTHA U MOJAPOOHO
U3JI0’KE€HA B COOTBETCTBYIOILEH CIIPAaBOYHOM JINTEPATYPE.

B cJIydac IMpaBUJIBHOCTH MPOBCACHHOTO pPaACUCTa IPAKTHYCCKU BCC  30HBL
03BYUMBACMOI'0 3aJ1a CTAHIIUU MCTPOIIOJIHUTCHA OKAXKYTCH (I)aKTI/I‘-ICCKI/I B 30HE JEHCTBUSA
IpsAMOIo 3ByKa, YPOBCHb KOTOPOT'O OIIPECACIIACTCA CICAYIOIINM BbIPAKCHHUCM:

Lup =20 Ig p1 +20 1g D(®) - 20 g (r/ r0) + 94, (4.21)

IZie p1 - CpeAHEe CTaHAAPTHOE 3BYKOBOE JABJICHUE, Pa3BUBAEMOE IPOMKOTOBOPUTENIEM Ha
paccrosiHuu () = 1 m, [1a.

KontponbHble pacueTsl ypoBHEil 3Byka mo ¢opmyinam (4.18) - (4.21) mo3BossT
MIPOBEPUTH MPABUWIBHOCTh BBIOPAHHBIX THUIIOB, MECT pa3MELIEHHs W HalpaBIEHHOCTH
aKyCTHYECKUX OCEH pacipeieleHHON CUCTEMbI 03BYUEHUSI.

B 3akirodeHHe 3JIEKTPOAKyCTHYECKOTO pacyeTa CJIEAyEeT INPOBECTH KOHTPOJIbHBIN
pacueT pa300pUUBOCTH pEYr B 30HE HAUXYALIUX YCJIOBHM CIIyXOBOTO BOCHPHUSATHS, T.€. B
MECTe MUHUMAIILHOTO YPOBHS IIPAMOTo 3ByKa Lip (7).

IIpy KOppPEKTHOCTU BCErO MPOBENEHHOIO IEPE] 3TUM pacdyeTa MOKHO MCIIOJIb30BaTh
YIPOLIEHHBIH METO/ pacyera pa300puMBOCTU peur MO 6 OCHOBHBIM OKTAaBHBIM MOJIOCaM
¢ neHTpanbHbiMU yactoTamu: 1) 250 I'ry; 2) 500 ' 3) 1000 ' 4) 2000 T 5) 4000 Ty
6) 8000 I'm. ITocnenusist yactora, CTPOro roBOps, JODKHA OTHOCHTHCS K LIEHTPAIbHOM
gacrtore 6000 I'y, cooTBeTcTBY!IOIIEH MocienHel, 20-i monoce, paBHOM paz3dOPUNBOCTH
pycckoii peun. [lanee onpexaensiercs ypoBeHb oulylieHus: ¢popMaHT £ B Kax10# momoce
o cienyrouiei popmyie:
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E=Lp-Lm, (4.22)
rae L - pacueTHBIM YPOBEHb 3ByKa B IAHHOM 30HE CTaHLUU, Ab;
Ly - pacueTHBIN ypOBEHbB IiIymMa B JAHHOMU I10JI0CE 4acToT, Ab.
IIpumeuanue - @OpMaHTBl - 3TO OCHOBHBIE CIEKTpPaJbHBIE MAaKCUMYMBbI
000O0IIEHHOI0 CHEKTpa pPEYd, COBOKYIHOCTh KOTOPBIX OIpenenseT pa300pUrBOCTb

nepeaaBaeMoi peueBoi HHPpOpMaLUH.

3arem onpezenseTcs Ko3QpPHUIUEHT pa300pUMBOCTH B KaXKA0H 1oJioce:

_E+6

30 (4.23)

W

YTO MO3BOJISIET ONPEACTUTh (POPMaHTHYIO pa3oopunBocTh (1 - 6 - HOMepa OKTaB):
A=0,05[W1+3W2+4W3+6W4+ SW5+ We). (4.24)

[To ¢opmanTHOl pa3bopuuBOCTH A ONpEAENSeTCs CIOTOBas pPa3dOpPUMBOCTH S 1O
Tabimue 4.2.

OO6me#t 3amaveli pacdera JOKHO OBITH JOCTH)KEHHE CIOTOBOM Pa30OpPUYMBOCTH peyu
BO BCEX 30HAX CTAHILIMM MeTponoyiuTeHa He Mmenee 80 %.

[Tpu ucronp30BaHUM B aKyCTUYECKHUX pacyeTax OObIYHO MPUMEHSIOTCS 1BA KPUTEPUS
pazbopumnBocti: RASTI (GbicTpas omeHka uHAekca nepeaayd peun) u D50 (MHIEKC
YEeTKOCTH). 3HAUEHUs MEepPBOrO0 M3 HUX HE JNOJKHBI ObITh MeHee 0,75, a BTOporo - He
meHee -3 1b.

4.3.7 AxycTHueckoe M  JJEKTPOAaKyCTHUECKOE  IPOEKTUPOBAHUE  CTAaHLUMN
METpOIOJINTEHA 3aBEpIIaeTCsl BBIBOJAOM JAHHBIX (CEAbMOM 3Tam  aKyCTHYECKOTro
MIPOEKTHUPOBAHUS MO PHUCYHKY 4.2) 1Mo BceM TpeOyeMbIM aKyCTUYECKUM MapameTpam
CTaHIMM METPOIOJUTEHA C HEOOXOJUMBIMH PEKOMEHIAIMAMU MO0 OTHAENKE H
KOH(Urypaluu orpakJeHui, a Takke ¢ TpeOOBAHUSAMH O Pa3MEILEHHIO U TEXHUUECKUM
XapaKTEPUCTHKAM aKyCTUYECKUX CUCTEM JIJIsl O3BYUEHUS CTAHLIUH.

Tabnuuna 4.2 - 3aBHCHMOCTBH CJIOrOBOii pa30opuuBOCTH S 0T (POPMAHTHOI
pa3dopunBOCTH A
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A 0251030035040 0,45 | 0,50 | 0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 1,0

S,% | 46 | 54 | 625| 69 | 75 80 84 | 87 | 90 [92,595.2 | 100

4.4 MeToauka aKyCTHYECKON PEKOHCTPYKIIUU
AeCTBYIOIIMX CTAHIMA METPONOJIUTEHA

[Ipu mOATOTOBKE K PEKOHCTPYKIIMH JIEHCTBYIOMIMX 3aJI0B CTAHLIMN METPONOJIUTEHA, TE
U3 HUX, 9KCIUTyaTalus KOTOPIX BBISIBUJIA aKyCTUYECKUN AUCKOMQOPT (4TO Habmronaercs
Ha OOJBIIMHCTBE CTAHIMK 0€3 MEpOINPHUATHI MO IIyMO3alIUTe, MOBBIIIEHHON TYJIKOCTH
3ajla CTaHUMHW M HEKOPPEKTHBIM pa3MEIIEHHEM CHCTEMbl TPOMKOTOBOPHUTENEH),
HY)KJAIOTCS B pa3pabOTKe aKyCTHYEeCKOW dYacTH TMPOeKTa PEKOHCTPYKIMH Kak
HEOTHEMJIEMOM YacTH OOIIETo MPOEKTa PEKOHCTPYKIIUU 3aJ1a CTAHITHH.

Pa3paboTka mpoekTa aKkyCTHUECKON PEKOHCTPYKIIMH 3aja CTaHIMU BKIIOYaeT B ceOs
CJIETYIOIIIKE ATAIIbI.

4.4.1 TloaroroBUTEIBbHBIA JTall, COCTOSIIMM B O3HAKOMJICHMM Ha MeCcTe C
aKyCTHYECKON OOCTAaHOBKOW 3ajla CTAHIIMH, CyOBEKTHBHOM OIIEHKE YPOBHEW IIYMOBOTO
¢dboHa u pazdbopurBOCTH MH(POPMAIMOHHON pPEUYH, TMOJATOTOBKE M aHAJIM3€ MACIITaOHBIX
YepTeKel 3ajla CTAaHIMM METPOIOJIUTEHA, IMOJATOTOBKE M IOBEPKE H3MEPHUTEIIBHBIX
KOMILJIEKTOB IMPUOOPOB.

4.4.2 HartypHoe oOcneqoBaHue aKyCTHYECKMX YCJIOBHHM 3ana cTaHiuu. llepen
HayajoM oOcJeoBaHUS HEOOXOJWMO MPOBECTH Pa3METKy TOYEK H3MEpPEHUN C Tem,
9TOOBl OHU OXBAaTWUJIM BCE HauOoliee TMOKa3zaTelbHbIE W KPUTUYHBIE B OTHOIICHUU
aKyCTHKH 30HBI, TpeOylolue o0sA3aTeIbHOT0 aKyCTHUYECKOTO KOHTPOJISI, MOAPOOHO
yKa3aHHbIE B MPEABIAYIIEM pa3Jiee.

AKYCTI/I‘IGCKI/IG HU3MCPCHUA IIPOU3BOIATCA B cnez[yfomeﬁ IIOCJICI0OBATCIIbHOCTH.

4.4.2.1 3mepeHusi OKTaBHBIX YPOBHEH 3BYKOBOM MOIIHOCTH JBHIKYIIErOCs IMoe3zia
P BXOJI€ Ha CTAaHIMIO (TIPU OTCYTCTBHUH COOTBETCTBYIOIIUX MACTIOPTHBIX JaHHBIX HIIN
JAHHBIX CTEIHAIBFHO MPOBEACHHBIX U3MepeHuii). Mi3MepeHus: mpoBOASTCS B IMyCTOM 3alie
CTaHIIUU C HEOOXOIMMON CTaTUCTUYECKON BEIOOPKOH.

4.4.2.2 lV3mepeHus IIYMOBOTO pPEXHMa CTAHIMM BO BCEX OTMEYEHHBIX TOYKaX
corniacHo [OCT 23337. M3aMmepeHusi TpoBOAATCSA B «4ac MUK», MPU MOJHOM 3allOJTHEHUU
CTaHIIMM, TPU BBE3JE Ha CTaHIMio | - 2 moe3noB W mpH uX orcyrcTBuu. [lomHoe
KOJIMYECTBO TOYEK H3MEPEHUH U  MPOJOJIKHUTENBHOCTh  BBIOOPOK  JOJIKHBI
COOTBETCTBOBATh TPeOyeMOW CTATUCTUYECKOM MOTPEIIHOCTH PE3YIbTaTOB U3MEPEHUN.
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4.4.2.3 VzmepeHust BpeMEeHU peBepOepaluu MpoBOJATCS B 00S3aTENILHOM MOPSIKE B
nmycroM 3ane craHuuu cornacHo [OCT 24146. /I KOHTPOJIBHBIX U3MEPEHUM BpPEMEHU
peBepOepaliii  MOTYT OBITh HCHOJb30BAaHBl JIOMOJHUTEIbHBIE JAHHbIE W3MEpPEHUN
IIyMOBOTO ()OHA Ha COBPEMEHHBIX IPOTPAMMHUPYEMBIX CIIEKTPOAHATIN3ATOPAX, UMEIOIINX
COOTBETCTBYIOIINE CMEHHBIE MOAYJH. B mociegHem ciydae M3MEpeHMs NPOBOJATCS B
3aII0JIHEHHOM 3aJI€ CTaHIIUH.

4.4.2.4 KoMIUIEKC JIEKTPOaKyCTHUECKUX N3MEPEHUH, BKIIOUAIOLINX U3MEPEHUS OIS
YPOBHEHN, YaCTOTHOW XapaKTEPUCTUKH NE€peladl U HEPAaBHOMEPHOCTH 3BYKOBOIO IOJIS B
!/3-oxTaBHbIX (OKTaBHBIX) MOJIOCAX YacTOT. Bece m3aMepeHus: mpoBOATCS B MyCTOM 3ajie
CTaHLIMM, B HOMHUHAJIBHOM PEKUME O3BYUEHUS, IIPU MOJa4e Ha BXOJ CUCTEMBI PO30BOTO
ryma.

4.4.2.5 VcnbiTaHus pa300pYMBOCTH pEUYM Ha CHUCTEME O3BYUEHHs 3ajla CTaHLUHU
cornmacHo ['OCT 25902. IIpu ci0oKHOCTH OpraHM3alMi apTUKYJISLUOHHBIX UCIBITAHUI
Ha JICHCTBYIOIIMX CTAaHIMAX METPOIOJIMTEHA JIOMYCKAeTCs HCIOJIb30BaHUE PAcyETHOTO
METOJla OIEHKU pazbopuuBocTU peun mo ¢opmynam (4.21) - (4.23) HA OCHOBaHUU
JAHHBIX HATYPHBIX HM3MEPEHUH OKTaBHBIX YPOBHEH II0JIE3HOTO CHUTHaja M IIyMa.
JlomyckaeTcst TakKe HCMOJb30BaHHME TNPUOOPOB U MPOLECCOPHBIX  YCTPOMCTB,
MPOBOJAIINX H3MEPEHUs] Pa300pUMBOCTH METOJIOM OLEHKM HHJAEKCa Iepelaud peyu
(RASTI).

4.4.3 JlaGopatopHasi U KamepayibHasi 00paOOTKa pe3ysIbTaTOB M3MEPEHUN MO3BOJISET
MOJYYUTh MOJHYI0 MH()OPMAILUIO O IIYMOBBIX, aKyCTHUYECKHX M 3JIEKTPOAKyCTUUECKUX
XapaKTepUCTUKAX 3aja CTAHIMM METPONOJMTEHA. 31eCh HEOOXOAWMO YYeCTh, YTO B
CBSI3U C TEM, YTO M3MEPEHMs BpPEMEHM peBepOepalii U HU3MEpPEeHHs IOoJid YpOBHEH
MPOU3BOJMINCE B IYCTOM 3aje CTaHIMH, NP OOpabOTKE pe3ysbTaTOB H3MEPEeHUi
clieyeT BBOAMTDH NONPABKU HA MAaKCHUMAJIbHOE 3allOJIHEHUE 3aJ1a CTAaHIMK NAacCaKUpaMH
B «4achl MHUK». J[1s1 3TOro HEOOX0IUMO, HCTIONB3YS (bogMyny OlipuHra, BBOAUTH IIyTEM
obpatHoro nepecyera nonpasky DAJT u3 pacuera 0,5 M“/gen. coriacHo npuiioxeHuto E.
OTO JaeT BO3MOXHOCTb pPAacCUMTaTh Kak BpeMs peBepOepaluy 3amojIHEHHOro 3aja
CTaHLMM, TaK ¥ TONPAaBKM HA CHWKEHHWE YPOBHEH 3ByKa TMpPH O3BYYEHUH B
COOTBETCTBYIOLIMX OKTAaBHBIX Mosocax DL no cinenyromum Gpopmynam:

4, (4.25)

rae Ap - oomuit ¢pona 311 3ana ctaHIMHM, TOTYUYEHHBIH Ha OCHOBE MU3MEPEHUI BpeMEeH!
peBepOepaly B IyCTOM 3ajie CTaHLIUY;
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Az = An + DAnac - o6muit gpon D311 3ana craHIUM MPU MaKCUMAalTbHOM 3alOJIHEHUU
naccaxxupamu. Bennunna DApac paBHa:

DAnac = 2Smona al(f), (4'26)
rac SHOHa - IIomaap 1moJjia CTaHIuu, M2;
al(f) - 9311 crosmux naccaxupoB MpH IIOTHOCTH paccTaHOBKH 0,5 M%/4en.

4.4.4 Ananu3 pe3yJabTaTOB HM3MEPEHUN CIYKUT OCHOBAHHUEM JUIsI TEXHUYECKOIO
3a/laHusl Ha pa3paboTKy aKyCTHYECKON YacTH MPOEKTa PEKOHCTPYKIIMH 3aJI0B CTAHIIMMA.
[Ipu sTOM cama MeTOAMKA aKyCTUYECKOr0 MPOEKTHUPOBAHUS 3[E€Ch B MPUHIIMIE JOKHA
COOTBETCTBOBATh O0IEH CTPYKTypHOU cxeMe (pucyHok 4.2). OgHako B JaHHOM cIly4dae
JOJDKEH YYHUTHIBAThCS (DAKTOp CYIIECTBOBAHUS YK€ TOCTPOSHHOM CTaHIUU C
COOTBETCTBYIOIIMMHU KOHCTPYKIHMSAMHU oOrpaxaeHuil. BceienctBue 3Toro axkyctuueckas
KOppEeKIHS 3a1a cTaHIuu (3Tamnbl 2-i U 4-i Mo pUCYHKY 4.2) AOKHA OBITh COBMEIICHA B
OJIMH DTal, TOCJE 3aBEPIICHUS KOTOPOrO HEOOXOAMMO MPOBEACHHE KOHTPOJIBHBIX
aKyCTHMUECKUX u3MepeHuid. Takke KOHTPOJbHBIE WM3MEPEHHUs JOJDKHBI  OBITh
MIPOU3BEJICHBI MOCIIE 3aBEPIIECHUS FIEKTPOAKYCTHUECKOM KOPPEKLIUU 3aJ1a CTAHLIUH.

4.5 IlpuMep aKyCTHYECKOI0 NMPOEKTUPOBAHMUA 3aJ1a
CTAHUUU B YPOBHE MOCA0YHON MJIAT(HPOPMBI
METPOIOJIUTECHA

PaccmarpuBaeTcsi THTIOBOM MPOEKT 3ajia CTAaHIIMM B YPOBHE TOCATOYHON MIIAT(HOPMBI
METpPOIOJUTEHA MEJKOro 3anoxeHus. CxeMaTuyecKku IJIaH ¥ MpOJOJbHBIA pa3pes3 3aia
CTaHIMU Hu300pakeHbl Ha pucyHke 4.4. Ilo oOmieit dopme 3am craHmuM ONM30K K
MpsIMOYTOJIBHOMY Tapajulelienuneny ¢ pasMepamu B Iutane 162°17,6 m npu oOmeit
BBICOTE 3ajla ~ 6 M; MpPU 3TOM IIMPUHA MOCaZAO4YHOU mMmiatgopmsel coctasiger 10 M u
BBICOTAa KECCOHHPOBAHHOTO MOTOJKAa Hax HeH ~ 5 M. CTaHIMM TaKoro TUIA MOIYYHIN
JIOCTaTOYHO LIIMPOKOE paCIpOCTPaHEHUE.

Tak kak oOciemyeMble 3albl HE MMEIOT pa3leisieMbIX O0BEMOB, TO HECMOTPS Ha
JTUCTIPOTIOPITHOHAIBHOCTh MX OCHOBHBIX Pa3MEPOB pacdeThl BpeMEeHU peBepOeparuu 7,
oOmero oHa 3ByKOMOTIIOMEHUST A ¥ TIOCTOSHHOW MoMenieHus: B ciemyer mpoBoauTh
Ha OCHOBaHUM (OpMYyJIbl DpuHTa.

Hwxe B Tabnuie 4.3 nmpuBeeHBI pe3yabTaThl PacueTOB BPEMEHU peBepOepanuu 3ana
crauuu 70(f), cpeanero K311
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':EU) U mocTosiHHON nomereHust Bo(f). MnTeprep 3ana ctaHuMM B YPOBHE MOCAJI0YHOM
1aT(GOPMBI: 10JI - NUTM(OBAHHBIA KaMEHb, CTEHBI - TJIaJIKUE IJIUTHI, IIOTOJIOK U CBOJBI -
OETOHHBIE TOBEPXHOCTH C MOOENKOW M MOKpPAacKoW. 3/1eCh Ke, B YETBEPTOM CTpPOKE
IIPUBE/ICHBI PE3YJIbTaThl U3MEPEHUI YPOBHEN 3ByKOBOM MOLIHOCTH MOJBHKHOIO COCTaBa
Opu BXoAe Ha cTaHuuilo Lmax(f). Bce pacueTsl npou3BOOMINCH M3 YCIOBUS
MUHHMAJIBHOT'O 3aII0JTHEHUS 3aJ1a CTAaHIIUH MAacCaKUpamu (~ 6 LIeJ'I/Mz).

ITpu >TOM cpemHuil paguyc IEHCTBHS MpsIMOro 3Byka R( corjacHo ¢opmyne (4.7)
COCTaBJII BeNMMYMHY nopsaka @ 12 . Orcioga cieayer, 4YTO MaKCHMAllbHO
HEeOIaronpUsATHBIMA MECTaMU JJIS1 BOCIIPUATHUS pedeBOi MH(OpMAIMK MTPH MOJIXOAE JBYX
BCTPEUHBIX IOE€3]10B SABJAIOTCSA TOUYKH HA OCH 3aja CTaHLUMH, T.€. npu ] = 5 - 7 m. Torza
pacuer ypoBHs ILIymMoBoro ¢onHa mno ¢opmyine (4.6) ans ypoBHS Lmax Ha moioce

algglﬁﬁagworo u3nydeHus: cornacHo tadmuue 4.3 npu 500 'l moka3piBaeT BETUYUHY
ZI'ﬂ = U= 1B. CormacHo e Tabnuue 4.1 monyyeHHas BEIMYMHA OKA3bIBAETCH JUIS
BBIOpPAHHOM MOJIOCH! YacToT Oojbiue Ha 6,5 n1b momyctumoil Benuuuubl Lion = 78 1b.
VY4uThiBas, YTO MPAKTUYECKU BCS IIardopMa HAXOAUTCS B 30HE JEHCTBHS MPSIMOTO
3ByKa, JUId pacdyera TpeOyemoro uis AOCTHKEHHS HOPMATHBHOTO YPOBHS IIyMOBOTO
¢ona obmero ¢ona 3Bykonornomenus Arpe6 CIAEHAYET NPHUMEHHMTH HE YNPOIICHHYIO
dopmyny (4.9), a mpoBOAMTH pacyeTbl MO BapHaluU TNOJXHON Qopmynsl (4.6).
CooTBeTCTBYIONIME pAcyeThl IOKA3ajdd, YTO YKa3aHHOE YCJIOBHME BBINOJIHAETCSA IIPU
obecrniedeHnH NOCTOAHHOM nomeneHus Brpes® 2200. Otcrona no gopmyne (4.2) caenyer,
yto cpeanuil K311 3ama ctanumum qomKkeH BO3pacTy 10

@202

Tabnuna 4.3 - Pe3yabTaTnl pacueroB BeJnuuH 70, {x'0, Bo m n3mepennii ypoBHeii
Lmax

S Tn
Bennauabl
125 250 500 1000 2000 4000
To, c 2,6 2,3 2,1 2,0 1,9 1,7
0,11 0,12 0,13 0,14 0,15 0,16
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/T
Benmmunnel
125 250 500 1000 2000 4000
X
Bo, M2 976 1077 1180 1286 1394 1505
Lmax, 1b 86 91,5 99 97 86 77,5

YyuThiBas HEOOXOIUMOCTh BBEJICHUS B MHTEPhEP 3ajla CTAHIIMK 3BYKOTIOTJIONMIAIOIICH
OTHIENKH, HaIo OTHaeJdaTh TOTOJOK HaJ TOJIOM IIaThOpMbl  CTaHIAPTHBIMU
3BYKOIOMIomamuMu mutamu, uMmeronumu K311 0,3 - 0,6 B nunana3oHe OT HU3KHX K
BBICOKUM YacToTaM (cM. npuioxkenue J1). Hwke, B Tabnuiie 4.4 mpuBenIeHb! pe3yIbTaThl
pacuera cpennero K311 3ana cTaHIMM METPONIOJIMTEHA

€ U), BpeMeHu peBepOepanmu 71(f) 1 MOCTOSHHOW MoMenieHust 3ana cranuuud Bi(f),
paccurTaHbl YKa3aHHBIMH BBILIE METOAAMHM MPHU YCIOBUM 3BYKOIOTJIONIAIOUIEH OTAEIKU
MOTOJIKA CTAaHIMM HaJl IiaT@opmoid. B ueTBepToOil CTpoKe NMpUBEAECHBI TAKKE PE3YJIbTaThI
pacyeToB ypoBHEH nrymMoBoro (ona mo gpopmyse (4.6).

| |
FY i Y P P i P Y )

g

AaThope

n

|

A S
gl S oxEN
O 4,__¢__$__4,_+__¥L7_¢L_¢_
______ 0
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Pucynox 4.4 - Cxematnueckuil IUIaH ¥ IPOJOJIbHBIN pa3pe3 3aja CTAaHLIUN
METPOIOJUTEHA MEJIKOTO 3aJI0KEHUS

Tab6nuua4.4 - PesyabTaThl pacueToB BeJJMYUH

alf) 119, B16p w L9

J. T
BenuuuHer

125 250 500 1000 2000 4000

0,17 0,18 0,21 0,23 0,25 0,26
alf)
T1(f) 1,6 1,4 1,2 1,1 1,0 0,9
Bi1(f) 1618 1734 2100 2360 2633 2776
Lu(f) 70,0 75,5 83,0 81,0 70,0 71,5

N3 cpaBHeHUs1 ypoBHEH HIyMOBOTO (POHA, PACCUMTAHHBIX MPH 3BYKOTOTJIOMIAIOIICH
OT/CJIKE WEHTPAJbHOW YacTH TMOTOJIKA CTAaHUUH METPOIOJIUTEHA C JOMYCTUMBIMHU
YPOBHSIMU IIIyMa B COOTBETCTBYIOIINX OKTABHBIX MoJiocax mo Tadnmie 4.1, cneayer, 9to
B nuamazonax 500 - 1000 I'm HabGmromaeTcs: CynieCTBEHHOE MPEBBIMICHHNE HOPMATHBHBIX
YPOBHEH; KPUTHYHBIM sBJIsieTCsl Takxke auama3zoH 4000 ['m, BakHBIN ayia oOecTieueHHst
pa3zbopumBocTH peueBoil MHpopMmanuu. O¢G(EeKTUBHOE CHU)KEHHE YpOBHEH IIymMa B
JUANa30He CPEIHUX YacTOT MOXET OBITh JOCTUTHYTO KaK CHIDKCHHEM IIyMa B
WCTOYHWKE WJIM K€ JOMOJHUTEIHHBIM dS(PPEKTUBHBIM 3ariylICHHEM OJIMKHUX
OTPaKJICHUM YacTU TOTOJIKA, PACIIOJIOKEHHOTO HAaJ MyTSIMH, U CTEH HaJ MYyTAMH (CM.
pucyHok 4.3). Bo3MokeH Takke BapHaHT C TIIATEIBHOW MPOPAOOTKON CHUCTEMBI
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O3BYYCHUSA, C TCM 4yTOOBI 10 BCEM 30HAM 00ECICUYUTH CYHICCTBCHHOC IMPCBAJIMPOBAHUC
IpsAMOro 3ByKa U BBICOKOC OTHOLICHUC CI/ITHaJ'I/I_I_IyM.

Heo0xoauMbIM yCIIOBHUEM JIJISl 3TOTO SIBISIETCS JOCTHKEHHE ONTHMAIBLHOTO 3HAUCHUS
BpEeMEHH peBepOepaly 3ajla CTaHIMM, YTO, €CIM CPaBHUTH JaHHble TaOmuibl 4.4 c
30HOM O0BEMHOTO ONTUMyMa Ha pucyHKe 4.1, obecreueHO BO BCEM aUamna3oHe, KpoMme
gactoT Hmwke 250 ['i. [locnennee Takke JOIDKHO OBITH YYTEHO MPU pacyeTe CUCTEMBI
3ByKoycuieHus. Kpome  TOro, coxpaHeHHE  IOJHOCTBIO  3BYKOOTPAXAIOIIMX
MOBEPXHOCTEH Ha BCEX CTEHAX 3alla CTAHIUU JOJKHO MPUBOAWTH K BO3HUKHOBEHHIO
s dekra MOpXarwIero s5xa, KOTOPBIH TakKe MOXKET OTPHUIATeTbHO TOBIUATH Ha
3BYKOIIepeady peueBOro CHUrHaja. BcreacTBue BCero H3JI0KEHHOTO MpH pacuere
CUCTEMBI 3BYKOYCUJICHHSI HEOOXOIUMO 00€CIeYUTh OTHOIICHHE CUTHAJ/IIYM HE MEHee
15 nb mo BceM Amama3oHaM 4acTOT BO BCEX 30HAX 3ajia CTAHIIUU, AJIS 4ero TpeOyemblit
10 ycnosuio (4.18) yposenb Ltpe6 = 100 b nomkeH ObITh CO31aH IIPU pabOTe CHCTEMBI,
Kak MUHUMYM B gauana3zoHax uactoT 500 - 1000 I'm. HMcxomss w3 3TOro pacyer
MUHUMAJIBHO HEOOXOAMMON aKyCTHUECKO MOIITHOCTH 10 hopmyie (4.18) mpu T

o

= 1,1 - 1,2 c npuBoauT K BenuuuHe Pax

=5 BT, otkyma 10 dopmyie (4.19) momxyunM TpeGyeMyro 3NMEeKTPUYECKYK0 MOITHOCTh
PSJ'I

=2500 Br. CoBpeMeHHbIE IIMPOKOIONOCHBIE AKYCTHUECKHME H3IyuaTeld CpeaHeil
MOIITHOCTH UMEIOT Psy = 25 BT, 0TKya o011ee KOJTUYECTBO TaKUX M3JIydaTesel TOHKHO
ObITh B 3asie cTaHuuu He MeHee 100 mr. OmHuMm U3 Hambojiee pacIpoOCTPaHEHHBIX
CIOCO0OOB pa3MelIeHHus M3Tydareneld B JJMHHBIX M IOIYMHBIX 3ajlaX CTaHIUH SBISETCS
[ocjieZioBaTelbHasl 1LEMOoYKa IOTOJOYHBIX TI'POMKOTOBOPUTENEH, pa3MEIIEHHBIX 110
HEHTPaJIbHOW OCH 3ajla CTaHuuu ¢ marom /1 =/ / M (rne [ - nnuna 3ama, M - obmee
YHCIIO U3Ty4aTeliell), paBHBIM Ha JaHHOM 00BekTe 15 - 16 M. Paauyc aeiicTBust mpsMoro
3ByKa JUIsS cJ1ab0 HaANpaBICHHBIX MCTOYHHUKOB 3ByKa (cM. opmyiny (4.20)), y KOTOPBIX
napametp D(®) o6braHO He mipeBbiiaet 10, cocrapnser npu B 2 2000 BenmuduHy mopsika
2 M, 4TO SBHO HEIOCTAaTOYHO. BCiencTBue 3TOr0 peKOMEHIYETCS pa3feiuTb OOIIyIo
TpeOyeMy0 MOIIHOCTh M3JIy4eHHUS Ha 3 LENOYKH W3 BBICOKOCPEIHEYACTOTHBIX
OCTPOHAIIPABJIIEHHbIX ~T'POMKOIOBOpHUTENEH MOIIHOCThIO 12,5 BTt, paBHOMEpHO
pacnpeesIeHHbIX 0 LEHTPaJIbHOM OCH CBOJIAa W BEPXHEW YacTH CTEH (WMJIH, €CIU 3TO
TEXHUYECKH TPYIHO OCYIIECTBHMO, [0 KOJIOHHAM CO CTOPOHBI MTOCAJOYHBIX TUIATHOPM).
B »TOM ciyuae MakcUMallbHOE yJaj€HHE MCTOYHHMKA 3BYyKa OT TOJIOBBI MAacCaXxupa B

PaapaboTka v akcnepTtuaa PasmelleHne pexnams

t bEY Buanec-nnaqos, TIO 4 & pokymenTax: 108

8 (985) 760 - 61 - 43 reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

KOKIOW TOYKE 3ajla CTAaHIIMU He OyJeT MPEBBIIATh 5 M MPHU BBICOKOW KOHIIEHTpPALUU
BEPXHUX YacTOT. YKa3aHHOE yCIIOBHE O0OECredHuT Kak TpeOyemoe OTHOIICHHE CUTHAI/
IIyM, TaK ¥ XOPOIIYI0 PaBHOMEPHOCTH MoJisi. Pacder pa3dopuuBOCTH peun 1o Gopmyiie
(4.24) mokaspiBaeT, 4TO BeMMYMHA A MOBCceMECTHO mpeBbimaet 0,65, uTo obecrneuynBaeT
CJIOTOBYI0 pa30opuuBocTh 6osee 90 % (cM. Tabnuiy 4.2).

B 3akmioyeHue NpoOBENEHHOrO pacyera HEOOXOJUMO OTMETHTh, YTO YyKa3aHHOE
MacCHpPOBAaHHOE pa3MeEIleHHUEe I'POMKOTOBOPHUTENEH SBIsETCS HEOOXOAMMBIM YCIOBUEM
obecriedeHus: Xopolield pa300puMBOCTH peueBoil MH(pOpMAIMK B 3ajie MCCIEeIOBAHHOM
CTaHIUH; MEHbIIEE KOJIMYECTBO I'POMKOTOBOPHUTENEH MOXKET OBITh UCIIOJIb30BAaHO TOJIBKO

Ipu yCJIOBHU TTOKPBITHUA 3By1<0nornoma}0me171 OTJIEIKOM HE TOJBKO HeHTpaHLHOﬁ qacTHu
CBOJa, HO U CBOJOB, PACIIOJIOKCHHBIX HAJl IyTAMHU, a TAKKC BerHefI qacCTHu CTCH.

5 METO/Ibl UBMEPEHUS Y OLIEHKUA
IYMA B HOMEIIEHUSIX )KUJIBIX
1 OGIIECTBEHHBIX 3IAHUI OT
JTBUKEHUS TOE3/]10B B
METPOIOJIMTEHAX

5.1 O0mue moJI0KeHus

5.1.1 Hacrosmuii Cpojn npaBmi pa3paboran Ha ocHoBe TpeboBanmii CH 2.2.4/
2.1.8.562 [1], T'OCT 12.1.036, I'OCT 23337. IIpu pa3padbotke CBoxa mpaBuil yYTEHbI
peKoMeHIanuu MexryHapoaaoro craugapra MCO 1996/1 [17].

5.1.2 OueHky 1myma OT JIBIJKEHUSI MO€3]I0B METPOIOJIMTEHA B MOMEIICHUSX KUJIBIX
3IaHUH HEOOXOJWMO MPOBOJIUTH ISl HOYHOTO M JHEBHOTO BPEMEHH CYTOK. llpu 3TOM
M3MEPEHUS JIOMYCKACTCS BBIITOJIHATH TOJBKO B THEBHOE BPEMsI IIPH YCJIIOBUH, YTO CHTHAI,
PETHCTPUPYEMBIN TIPU TPOXOXKICHUN TI0€3/1a, BRIICISICTCS HAJ ypOoBHEM ()OHA HE MCHEE
yem Ha 3 1b.

5.1.3 Konrtpomto 1nIymMa OT JBMJKEHUS II0€3/0B METPOIOJIMTEHA JIOJKHO
NPEIIECTBOBATh  OMpE/ACICHWE  BIUSAHUA  (QoHOBOro mryma. Eciam  cursain,
PETUCTPUPYEMBI TP TPOXOKICHUW I10€3/1a, HE BBIACISACTCS HaJ YpOBHEM (oOHa,
OLIEHKY ITyMa OT JBM)KCHHUS MOE3JI0B B COOTBETCTBHM C HAcTOSImKM CBOAOM MpaBUII
BBITIOJIHUTH HEIb3s (cM. 5.4.9).
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5.2 Hopmupyembie napamMeTpsbl U A0NyCTUMBbIEC YPOBHU
myma

5.2.1 llym, co3maBaemblii B TOMEIICHUSX JKUJBIX M OOIIECTBEHHBIX 3MaHUI OT
IBUKCHHUST ~ TOE3[I0B  METPOMOJIUTEHAa, HOCHUT  HEMOCTOSHHBIN  (TPEPHIBUCTHIN)
IIMPOKOTIOJIOCHBIM XapaKTep C BBIPAKEHHBIM MPEOOIaJaHuEM CHTHANIA B MOJIOCE YACTOT
22,5 - 90 'l m mMOBTOpSETCS C IEPUOIOM, ONPEIEIsIEeMbIM TpadUKOM JABHKEHHUS TTOE3/10B.

5.2.2 HopMupyeMblMH NapaMeTpaMu IIyMa B COOTBETCTBUHM C HacTosmMM CBOIOM
MIPaBUJI SBIISIOTCS:

* DKBUBAJICHTHBIN (TI0 PHEPTUH) YPOBEHD 3BYKa LA kB, ADA;
* MAKCHUMaJIbHBIA ypOBEHB 3ByKa LA max, ABA.

OneHka mrymMa Ha COOTBETCTBHE JOMYCTHMBIM YPOBHSM JOJDKHA IPOBOIUTHCS
OJTHOBPEMEHHO 10 o0ouM napamerpam LA sk U LA max (cM. pazzuen 5.6).

5.2.3 JlomycTuMble YpOBHH IlIyMa, Ha COOTBETCTBUE KOTOPBHIM JIOJIKHA MPOBOAUTHCS
OLIEHKA IIYMOBOTO BO3JEHCTBHS B MOMEIIEHUSIX XHIBIX U OOIIECTBEHHBIX 3JaHUHA OT
JBIDKEHUS TI0€370B B METPOIOJUTEHAX, NpUHUMaroTca B cooTBercTBuu ¢ CH 2.2.4/
2.1.8.562 [1], TOCT 12.1.036 nmns gaeBHOrO (¢ 7 10 23 1) W HOUHOro (¢ 23 mo 7 u)
BpPEMEHU CyTOK 1o Tabmmuue 5.1.

Ta6numa 5.1 - JlomycTuMble 3HAYeHUs AJIsl OLEHKH LIYMOBOI0 BO3/1eiicTBHS Ha
coorBercTBue TpeOoBanuam CH 2.2.4/2.1.8.562 [1], F'OCT

12.1.036
. |MakcumanbHbII
No OKBUBaJICHTHBIN
Bpewms YPOBEHb 3BYKa
1. Hasnauenue nomerieHus YPOBEHb 3BYyKa
I CYTOK I 1BA LA max, nom,
. 5KB, OOI, 1BA
1 |[ITamaTet  OonpHUIT ©  caHaTOpueB,| JleHb 35 50
ONepalMOHHbIE OOJIBHUIL
Houn 25 40
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. |MakcumanbHbIN
No DKBUBAJICHTHBIN
Bpewms YPOBEHb 3BYKa
II. Haznauenue nomenieHus YPOBEHb 3BYKa
I CYTOK I 1BA LA max, non,
. OKB, OOII
» AOII» IIBA
2 |Kabunetsl Bpauei NOJIMKIINHUK,| JleHb 35 50
amMOyJaTopuii, IUCHAHCEPOB, OOJIBHMUII,
caHaTOpHEB
3 |KnaccHele IIOMEICHUS, y4ueOHbIE| » 40 55
KaOMHETBI,  YYUTEICKUE  KOMHATHI,
ayJUTOpUM MIKOJA M JPYTHX Y4eOHBIX
3aBeJIeHU, KOH(EPEHII-3aJIbl, YUTAIEHBIC
3aJpl OUOIMOTEK
4 |P)Kunple KOMHaThl KBapTHp, Kuible| JleHb 40 55
MTOMEILEHUs JIOMOB OT/IBIXA,
[IAHCUOHATOB, JIOMOB-UHTEPHATOB JUIS
IpecTapenbiX U HMHBAIUIOB, crajibHbie| HOYB 30 45
MOMEIICHUS B JETCKUX JOMIKOJBHBIX
YUPEKACHUSAX U IIKOJIAX-UHTEpHATAX
5 |Homepa roctunuil u xwible KOoMHaThl| To xe 45 60
OOIIeKUTUI
35 50
6 [3anbl kade, pecTOpaHOB, CTOIOBBIX JleHb 55 70
7 |Toprosbie 3aJIbl MarasuHoB,| » 60 75
[aCCaXUPCKUE  3allbl  a’pONOPTOB MU
BOK3aJIOB, prueMHbIE MYHKTBI
MPEANPHUATHI OBITOBOTO 0OCITYKHUBAHHUS
IIpumeuanue - IIpu oneHke ypoBHEM 3Byka OT JACUCTBYIOIIMX JIMHUHI

METPOIOJUTEHA OTKPBITOrO 3aJ0XKEHHUsSl MPUMEHSIeTCd TOoNpaBKa K JIOMYCTUMBIM
ypoBHsM + 5 nb.
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5.3 CpencrBa u3mepenmuii

5.3.1 Usmepenue ypoBHEH 3ByKa CI€AyeT MPOBOJAUTH  UIYMOMEpPaMHU,
KOMOMHHPOBAaHHBIMU  HM3MEPUTEIBHBIMH  CHCTEMaMU WM aBTOMATHUYECKUMU
YCTPOMCTBAMH, COOTBETCTBYIOIIMMH KiaccaM 0, 1 wiaum 2 W UMEIONIMMHU YacTOTHYIO
koppekuuto A mo [OCT 17187.

I[Ipumeuanue - [lpeanourenue cienyer OTAaBaTh MHTETPUPYIOMIMM HpUOOpaM,
MO3BOJISIOIIMM HEMOCPEACTBEHHO H3MEPSTh SKBHUBAJCHTHBIA (MO0 PHEPTUU) YPOBEHb
3ByKa. Takumu npuOopamu SIBISIOTCS, HalpUMeEp, BKIIOYEHHBIE B ['ocynapcTBEHHbIH
peecTp CpencTB U3MEPEHUI U JIOIYLIECHHbIE K NpuMeHeHuto B Pocculickoit denepaunu
npubopsl, BelTyckaemble (upmamu: «Bruel & Kjaer» (anus) - uHTErpupyromui
mymomep Tuma 2232, anamuzatop Tuma 2260; «Larson-Davisy (CIHA) -
uHTerpupyronmii mymomep tuna 814 m DSP80, anammusatop tuma D2800 (2900);
«SVANTEKY (ITonbmia) - ntymomeps! TumoB 943, 945, ananuzarop tumna 912AE.

JlonmyckaeTcsi peaBapuTeNIbHas 3alUCh CUTHAjla HA M3MEPHUTEIbHbI MarHuTo(oH ¢
nociuenyromeit 06padboTkol 3anMcaHHoi HHPOPMALIUH.

5.3.2 Cpe,[[CTBa I/ISMepeHI/Iﬁ JOJIDKHBI UMCTh ﬂeﬁCTByIOHlee CBHUICTCIILCTBO O IMOBEPKCE.

5.4 YcaoBus 1 npaBujia NPOBeACHUS U3MEPEHU

5.4.1 N3mepenus ypoBHeil mryma cienyet npoBoauthb nmo [OCT 23337,

5.4.2 U3mepeHuss mNpoBOIAT HE MEHEE YeM B TpeX TOYKaxX, PaBHOMEPHO
pacrpeiesIieHHbIX 10 TIOMEIICHUI0 He Onmke 1 M oT cTeH u He Ommke 1,5 M oT OkoH
noMenieHui Ha Boicote 1,2 - 1,5 M oT ypoBH# noda.

5.4.3 Ilpu u3mMepeHusax OKHa U JBEPH JOKHBI OBITh 3aKpBITHI; POPTOUKU U (HpamMyru
IpU OLICHKE JMHUI METPOIOJIMTEHA 3aKPBITOTO 3aJI0KEHUSl - TaKXKe 3aKpbIThl, MpU
OLIEHKE JIMHUI OTKPBITOTO 3aJI0KEHUSI - OTKPBITHI.

5.4.4 Bo BpeMs H3MEpEHMI IIyMa B IOMEIICHUU JOJDKEH HAXOOUTHCS TOJIBKO
MEePCOHAJI, 3aHATHIA U3MEPEHUEM IIIyMa.

5.4.5 U3mepurtenbHblii MUKPO(QOH JOKEH OBITh HAIlpaBlI€H B CTOPOHY JIMHUU
METpPOIOJIUTEHa W YyJajleH He MmeHee yeM Ha 0,5 M oT omepaTopa, MPOBOISIIETO
U3MEpPEHHUE.

5.4.6 Ilpu npoBeneHHM HW3MEPEHUI MAKCHMAJIBHOTO YPOBHS 3Byka LA max Ha
npubope 1oJkHa ObITh YCTaHOBJIEHA TUHAMHYECKAs XapaKTEepPUCTUKA «MeasIeHHO» (T = 1

c).
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5.4.7 U3mepenus cienyet BBIIOIHATH B MEPUOIbI HAN0OIeE UHTCHCUBHOTO JIBUKCHHUS
noe3noB: ¢ 7109 yumu c 16 1o 19 u naeM 1 ¢ 6 10 7 4 HOYBIO.

JlomyckaeTcsi  BBIIOJIHATH W3MEPEHUS B JPYroe BpeMs JAHs, HampuMmep
XapakTepu3yromnieecs HAUMEHBIIMMU YPOBHSAMHU (OHOBOTO IMIyMa, C MOCIEAYIOIIUM
MepecuyeToM 3HA4YeHHs] SKBHUBAJICHTHOTO YPOBHSA 3ByKa JUid peXuMa Hauboiee
WHTEHCHUBHOTO JIBFDKCHHMS 10e3/10B (cM. 5.5.3).

5.4.8 Bpems wusmepenus 7 JODKHO OBbITh JOCTAaTOYHBIM JJIsl PErHCTPALUU
HENpepbIBHON BBIOOPKH, BKIIIOYAIOILEH HE MEHEE AECATH COOBITUN MPOXOXKIACHUS T0e3/1a:
T >3,5 -5 MMH npu U3MEPEHUSAX B IHEBHOE BpeMs U 1 > 3,5 - 10 MUH 1pu U3MEpEHUIX
HOYBIO B 3aBHCHUMOCTH OT WHTEPBAJIOB ABW)KECHHS I10€3[0B Ha OLIEHUBAEMOH JIMHUU
METPOIOJIUTEHA.

5.4.9 llepen mpoBeneHWeM H3MEPEHHUN B KaXJOH TOYKE HEOOXOAUMO OICHUTH
BIUSTHUE (DOHOBOTO IIyMa B MOMEIICHUU. J[I1 3TOT0 U3MEPSIOT SKBUBAICHTHBIA LA 3kB
Y MaKCUMAaNbHBIN L4 mgx YPOBHH 3BYKa 3a HHTEPBAI BpeMeHU 71, a TakxKe

L[‘f':'

max (QOHOBOTO  IIyMa 3a[ %?peMsl MEXKIy MPOXOKIACHUSAMU IOE€310B. BBUUCIAIOT
pa3HOCTH AL e = Lo ™ AL e

‘&L.-ﬁmx = "I‘_nfrm.x _‘&Lﬂm

IIpu ALA sk < 3 1b u ALA max < 3 b oOleHKYy HIyMOBOTO BO3JEHCTBUS OT
JBIKEHUS TI0€370B METPOIOJIUTEHA B COOTBETCTBUM C HacTosAmuM CBOJOM MpaBMil
BBIIIOJIHUTE HEJIB3S.

IIpu ALA >k < 3 ab, Ho ALA max = 3 1b OLEHKY clexyeT NpPOBOAUTH IIO
pe3yJibTaTaM U3MEpPEeHHsI TOJIBKO LA max.

ITpu ALA >k > 3 n1b u ALA max > 3 nb oleHKy ciieyer npoBOIUTh OJTHOBPEMEHHO
M0 M3MEPEHHBIM 3HAYCHHSIM O0OWX IMapameTpoB IIyma, MPU 3TOM B 3HaUeHUs LA skB
JI0JKHA OBITH BHECEHA MOIPaBKa Ha YPOBEHb (hoHOBOTO IryMa (cMm. 5.5.3).

JU71st TOBBINICHUST HAZIEKHOCTHU pe3yJIbTaTa [eecoo0pa3Ho U3MEPEHUs
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L[‘f"]

A3k TIOBTOPUTH TIOCTIE BBITTOJIHCHUSI U3MEPEHHUH U yCPEIHUTH 110 popmyiiam u3 5.5.2.

5.4.10 BriOuparoT TOYKYy C HauOONBIIMMH 3HAYCHUSMU LA sk U L4 max.
JansHeiimre n3mepenus (1 00paboTKy pe3yIbTaToB) MPOBOJIAT B ATON TOUKE.

5.4.11 IlpucBauBaroT pe3ysibTaraM u3mMepeHuit LA skB U L4 max, BHIIIOJHEHHBIM B
BBIOpaHHOW TOYKe, HOMEp | M TPOBOAAT eme #n - | u3MepeHuit (IUTENbHOCTRIO T
KaXKJ10€) DKBUBAJICHTHOT'O U MaKCHUMAaJILHOTO YpOBHEH 3ByKa. OO0Iee Ynciio n u3MEepeHui
BBIOMPAETCSI U3 YCIIOBHSI, YTOOBI CyMMapHOE BPEMsl BBIIOJHEHHS W3MEPEHUN YpOBHEH
3ByKa B Touke Obu10 HEe MeHee 30 muH. (T, =n T > 30 mun.).

[Ipumeuanue - JlomyckaeTcss MPOBECTH OJHO HM3MEPEHHE HKBUBAJICHTHOTO H
MaKCUMaJIbHOTO YPOBHEHN 3BYKa JJIUTEIBHOCTBIO 17 > 30 MUH.

5.4.12 Jlo u mocrne mpoBeACHUSI U3MEPEHUH CIIeyeT BBIMOIHATh KaTHOPOBKY CPEICTB
U3MEPEHHUH B COOTBETCTBUHM C MHCTPYKIMSAMH MO MX JKCIUTyaTanuu. Ecim pe3yiabpraTel
KaauOpOBKU pa3nuyatorcs Oosee yeMm Ha 1 1b, n3MepeHus clieayeT MOBTOPUTH.

5.5 O0paboTka pe3yJbTaTOB H3MEPEHU M

5.5.1 13 n u3MepeHHBIX 3HAYEHUH MaKCUMAaJIbHOTO YPOBHSA 3ByKa LA max, i, I = 1, 2,
..., 1, BbIOMpAlOT HamOousbllee 3HauUeHHMEe LA max, R ¥ IPUHMMAIOT €ro B KauecTBe
3HaYEHUS] MAaKCUMAJIBHOTO YPOBHS 3ByKa 3a BpeMsl OLIEHKU [ITYMOBOTO BO3/ICHCTBUSI.

5.5.2 Tlo n n3MEpEeHHBIM 3HAYEHUAM SKBUBAJICHTHOTO YPOBHA 3ByKa LA »kB, i, i = 1, 2,
..., 1, PACCUUTHIBAIOT CPEHHI SKBUBAJICHTHBIN YPOBEHb 3BYKa

L

A 32 cyMMapHOe BpeMsl BBIITOJIHEHUSI U3MepeHui 7,110 Gpopmyie

Ly = 101g| = E10M50 |
2l (5.1)

[Ipumeuyanue - Ecium pasHuna Mexay HauOONbIIMM U HAUMEHBIIUM U3
M3MEPEHHBIX 3HAYEHUM LA »kp, i HE IPEBBIIAET 5 1b, CpeaHNIl SKBUBAJIEHTHBIN yPOBEHb
3BYKa MOET OBITh BBIUKCIIEH 110 opMyJie
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_ 1
Lge == 2 Lgaie
* H; e (5.2)

5.5.3 DKBUB&JIECHTHBI ypOBEHb 3BYKa, XapaKTEPU3YIOLIUI LIYyMOBOE BO3JEHCTBUE B
teyeHue 30 MMH. peanu3alM pexuMa Haubojee MHTEHCHUBHOIO JIBUXKEHHUS I0OE370B,
BBIUUCIISIOT IO (opMyIie

— M
Lpnent = Lane + K +101g [ 2 | +101g I |15
" T (5.3)

rae K - mornpaBka Ha YpoBeHb (DOHOBOTO 11yMa, ab;

nT max ¥ NT - 9UCIa COOBITHI MPOX0XkaAeHUs moe3na 3a 30 MUH. B peKuMe Hauboee
MHTEHCUBHOTO JBMKEHHUS TOE3J0B U 3a BpeMs I;B peKuUMe, B KOTOPOM BBIMIOJHEHBI
U3MEPEHHUS;

To = 1 muH.

3HaueHue nomnpaBku K MPUHUMAIOT B 3aBUCUMOCTU OT PasHOCTH ALA sk YpOBHEH
u3mepsiemoro u hoHoBoro mryma (cm. 5.4.9):

ALA »xB, 16 ... 3 4-5 6-9 10 u Gonee

K nb ... -3 -2 -1 0

5.5.4 DxBUBaNeHTHBIN YPOBEHB 3BYyKa 3a BpeMsl OLICHKH LIIyMOBOIO Bo3AencTBuUs (16 u
JTHEM U 8 4 HOYbI0) BBIUUCIISAIOT O opMyIie

- T
0 (54)
rac Cc - MOCTOAHHAdA, Y4YHUTHIBAOIIAd MPOAOJDKUTCIIBHOCTE OLCHKU ITYMOBOTO

BO3JICHCTBUS U YHCIO COOBITUH MPOXOXKACHHUS TOE€3/1a 32 BPEeMs OLEHKHU ITyMOBOTO
Bo3jeiicTBu, 1b.
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3HaueHus nocrossHHon C OMPCACIIAIOT IO NPUIIOKCHUTO X
5.6 OueHka mymMoBOro BO31eMCTBUSA

O11eHKyY IITyMOBOTO BO3JICHCTBUS B TIOMEIICHHSIX KHJIBIX U OOIIECTBEHHBIX 3[JaHUN OT
JBIKEHUS TTO€3/I0B METPOTIONMTEHA Ha COOTBETCTBUE TpeboBanmsm CH 2.2.4/2.1.8.562 n
I'OCT 12.1.036 BBINOJHSIOT MOCPEACTBOM CpPaBHEHUs OMpeaeneHHbIXx mo 5.5.1 u 5.5.3
3HAYEHUH MAKCHMalbHOTO LA max, R ¥ DKBMBAJIEHTHOIO LA max, M ypPOBHEH 3ByKa C
JOTTYCTUMBIMU 3HAUYCHUSIMH, IPUBEICHHBIMU B Tabnwuie S.1.

Ilpu LA >xB, M < LA »kB, non 1 LA max, R < LA max, non TpeOOBaHUA HOPM
BBINOJIHEHBL.

IIpu LA 9KkB, M =~ LA 9KB, jgon HIHA LA max, R = LA max, nonTPeOOBaHUS HOPM HE
BBITTOJIHCHHEI.

C 1enbIo0 HaKOIUIEHUS OTbITA U YIUIyOJIEHHOTO U3yUeHUs! aKyCTHUYECKONH 00CTaHOBKH B
MOMEILEHUAX KUIBIX U OOIIECTBEHHBIX 3JaHUN OT JBUKEHHS MOE370B METPOIOIUTEHA
JOIYCKAeTCsl TONOJHUTEIBHO IMPOBEACHUE OLEHKH HKBUBAJICHTHOIO 3HAYEHMS YPOBHS

3ByKa LA kB, R, XapaKTepHU3yIOIIEro Bo3jaeiicTBue 3a aHeBHoe (16 4) m HOo4yHOE (8 1)
BpEMHL.

5.7 IlpeacraBjeHue pe3yjabTaTroB

PC3YJIBTaTLI H3MepeHHI>i O(bOpMJ'ISIIOT IIPOTOKOJIOM, KOTOpLIfI AOJDKCH COACPIKATh
CJICAYIOIUC CBCACHUA:

opranusanys, IpOBOAUBIIAA U3MCPCHUS,

JIMHMSL METPOIIOJIMTEHA, N0€3/1a KOTOPOH SIBJISIOTCSI MCTOYHUKAMHM OLIEHUBAEMOTO
nryma;

MECTO NMPOBEACHUS U3MEPEHUH (31aHKe, 3TaX, KBapTUPa);
JiaTa ¥ BpeMsl IPOBEACHUS U3MEPEHUIL;
cpezacTBa u3MepeHuit (mpubop, THIL, 3aBOJICKOI HOMEp, CBEACHUS O TOCTIOBEPKE);
IUIaH [TOMEIEHHUS C HAHECEHUEM TOUYEK U3MEPEHMUS],
pe3yabTaThl M3MEpPEHHH (OocUMIorpaMMma, BpeMsi OJHOTO0 HM3MEpeHHMs M olliee

BpEMs IMPOBCACHUA I/I3MepeHI/II71, YUCIO0 COOBITHH MMPOXOKACHU IMOC3[1a 3a BPCM:A
OIHOTO HU3MCPCHU, Ta6J'II/II_Ia MaKCHUMAJIBbHBIX MW 3KBHUBAJICHTHBIX ypOBHefI 3BYKa
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(OHOBOTO W CYMMapHOro IIymMa, HOMEp TOYKH, B KOTOPOH 3aperuCTPUpPOBAHBI
HauOOJIbIINE 3HAUEHUS YPOBHEH 3BYKa, UNCIIO U3MEPEHUN B BBIOPAaHHOH TOUKeE);

BpeMs OLIEHKH (JI€Hb, HOYb);

pe3ynbTaThl 00pabOTKH U3MEPEHHBIX 3HaYCHUH ypoBHS 3ByKa (LA max, R,

L-‘i’-'*?@, LA kB, M, LA >xB, R);
3aKJTIOYEHHE TI0 PE3YIbTaTaM OIIEHKH;

MMOAIMUCH JINL, IIPOBOJUBIIUX U3MCPCHUS U OLICHKY HTYMOBOI'O BOSHeﬁCTBHH.

INPUJIOKEHUE A

(pexomendyemoe)

3BYKOM3O0JINPYIOLIASA
CIIOCOBHOCTbD
ITYMO3AILIMTHBIX HAPYKHBIX
OT'PAKIEHUU

A.l Jlna obecrieuenuss TpeOyeMoil 3BYKOM3OJSILUM HAPY)KHOTO — OTPaKACHUS
HEOOXOMMO B TMEPBYIO oOudepelb BbIOpaTh KOHCTPYKLIMIO OKOH WM JIPYTHX
CBETONPO3PAYHBIX OrPAXKICHUNA C HEOOXOIUMBIMH 3BYKOH3OJHPYIOIIUMH KaueCTBAMHU.
IIpu BbIOOpE KOHCTPYKTUBHOTO pEIICHHS OKOH CJEAyeT YYWUThIBaTh TPEOOBaHHS K
BO3yX000MEHY MPOEKTUPYEMOTO 3JaHHUA.

OObIuHBIE KOHCTPYKIIMM OKOH C €CTECTBCHHOH BEHTWISAIMEH 4Yepe3 OTKPBITHIC
(GOpPTOUKM WM Yy3KHE CTBOPKHM OO0ECIEUYMBAIOT HOPMAJbHBIM IIyMOBOW pEXHUM B
IIOMEILEHUY, €CJIM YPOBHM BHEIIHErOo IlIlymMa B 2 M OT HApy>KHOIO OrpaKJEHHUS He
IIPEBBIIAIOT JONYCTUMBIX YPOBHEW, YCTaHOBJIEHHBIX CaHUTapHbIMM HopMmamu [l1]. B
IPOTHUBHOM  ClIy4ae  BO3HUKAaeT  HEOOXOIMMOCTh  INPUMEHEHHS  CIIEHUAIBHBIX
IIYMO3AIUTHBIX OKOH C BEHTWIALIMOHHBIMHU DJJIEMEHTAMH, KOTOpble O00eCHeuyuBarOT
CHM)KCHUE BHEIIHEro LIymMa IO HOPMBI U OJHOBPEMEHHOE HOPMATUBHOE IOCTYILICHUE
BO3JlyXa B IIOMEILICHHUE.
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A2 XapaKTepI/ICTI/IKI/I 3BYKOU3O0JIIUN CTaHAAPTHBIX ACPCBAHHBIX OKOH (B 3aKpPbITOM
HOJ'IO)KGHI/II/I), NIyXuxX MCTAUIMYCCKUX  OCTCKIICHHBIX BHTpa)KefI, ITYMO3AaIUTHBIX
BCHTUIIALIMOHHBIX OKOH (B PCKUMC BCHTUIIAIMU U B 3aKPbITOM HOJ'IO)KGHI/II/I), a TaKXeE
HCKOTOPBIX CIICHUAJIBHBIX KOHCTpYKI_[I/Iﬁ OKOH C IIOBBIIIEHHOM 3BYKOH30H$IL[I/ICI‘/’I B
3aKPBITOM IIOJIOKCHHUU [MPUBCACHLI B Ta6J'II/II_Ie M . XapaKTepI/ICTI/IKI/I nBepeﬁ C
MMOBBIIIEHHOM 3BYKOI/I3OJI$ILII/ICI‘/’I NPpUBCICHLI B Ta6n1/1ue M .

Tab6nuuna A.l - CHukeHue TpaHcmopTHoro myma DL, nBA, pa3inyHbIMH
KOHCTPYKIHMSAIMH OKOH

CHMKeHHe TPAHCIIOPTHOIO 1IymMa
Tum KOHCTPYKIUU OKHA dopmyna DL, nbA
OCTEKJICHUS,
Cxema ocTeKJIeHUs MM
B 3akpeiTom B otkpsiTOM
MOJIOKEHUHU MOJI0KEHU U
1 |Cnapennast mo [OCT 11214 6+57+4 28 15
+ 1 -
57 4
2 |Cnapennas mo [OCT 11214 3+57+3 24 15
] |
3 |Pazpenbnas mo [OCT 11214 3+95+3 28 15
3 95 lL.
lr H
4 |Pazgensnas mo [OCT 11214 6+95+4 31 15
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CHuxeHue TpaHCIIOPTHOT'O 1IyMa

8 (985) 760 - 61 - 43
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Tur KOHCTPYKIUU OKHA dopmyna DL, nbA
OCTEKJIEHUS,
Cxema ocTeKkJIeHUs MM
B 3akpeiTom B otkpsiTOM
MOJIOKEHU U MOJIOKEHUU
6 95 4
PasznenpHas co crexnonakerom (CII)|(3 +21 +3) 33 15
u crexsiom o 'OCT 24699 +56+3
bl
1 |
PasznenpHas co crexnonakerom (CIT)| (4 +9 +4) 341 15
u crekaom JJOK-1, JJOK-6 OAO| +114+4
MIICM
4\@ 4 114 4!
PaznenbHo-cnapennass mo [OCT|3 +57+3 + 33 15
11214 46 + 3
JH_ 57 3| 46 [[3
1l
Paznenpnas 2P0 mo amsbomy| 6+ 128 +4 39 30
PM-1372 gpgon. 1 ¢ kianaHoM-
rnymurenem KI'-9 (MHUUTOIN)
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CHuxeHue TpaHCIIOPTHOT'O 1IyMa
Tur KOHCTPYKIUU OKHA dopmyna DL, nbA
OCTEKJICHUS,
Cxema ocrekeHus MM
B 3akpeiTom B otkpsiTOM
10JIOKEHUU I10JIOKEHUNU
6| 128 i
1
9 |Co crekiom u crexionakerom B|(3 + 12+ 3) 33 15
OJIMHApHOM nepemuere| +44 +3
(«bapanoBuunapeB»)
12
LA 44y 3
10|C nByxkaMepHbIM cTekyionakeToM c|4 + 12 +4 + 31 28
BEHTKJIanIaHOM «Aspomat-80» 12+4
BINIRIE:
ERialtn
11|{C nByxkamepHbIM cTekjonakeTom| 4 + 8 +4 + 30 15
«EBpOOKHOY (IOK-3, OAO 8+4
MIICM)
4118118 14
IR
12|Co crexnonakerom (OAO MIICM) | 4+20+4 25! 15
s
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CHmxeHne TPaHCTIOPTHOTO IIyMa
DL, nBA
Tun KOHCTPYKIIMK OKHA ®dopmyna 2/l
OCTEKIICHUS,
Cxema ocTeKkJIeHUs MM
B 3akpeiTom B otkpsiTOM
MOJIOKEHUHU MOJIOKEHUU
13 |depeBo-amomunueBoe ¢ CII u|(5+15+)5) 33 15
ctekinoM (OAO «3apeuber) +46+5
5! 140 5 46| 5
14 |Ocrexiienre 0aIKOHOB U JIOIDKHI 3 172 72
3

1 Ilo naHHEBEIM U3rOTOBUTEIICH.

2 [Ipu pacyeTax cyMMUpPYETCsl CO 3HAUEHUSMH CHMKEHHUS TPaHCIOPTHOro myma DL

(1BA) oxoH.

Tabnuma A.2 - /IBepu ¢ NMOBBIIIEHHOW 3BYKOM30JMPYIOIIEil CIOCOOHOCTHIO RA,

nBbA
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3ByKOU30Js1UsA, 1B, B OKTaBHBIX

Ycnosus 10JI0Cax Co
KOHCTpyKIIH Mo0THA MpUJIETaHUs CpEeIHETEOMETPHUUECKUMU RA,
jBepu IOJIOTHA 11O yacTtoTtamy, I'11
HIEPUMETPY nbA
MIPUTBOPA
125 | 250 | 500 {1000{2000{4000
CrannmaptHoe  aBepHoe|Uepes npokmanky u3| 18 | 21 | 24 | 24 | 23 | 27 | 21
MOJIOTHO ToNIMHON 40|neHonoanyperana
MM ceuenmem 10°5 mm.| 21 | 25 | 25 | 26 | 26 | 23 | 21
Uepes npokianky u3
IIOPUCTON  PE3UHBI
ceyenueM 14'3 mm
To xKe, oburoe|YILIOTHAIONIUN 20 1 26 | 29 | 32 | 35 | 36 | 26
JIepMaTHHOM 10|BaJIMK Ha JBEPHOU
MUHEPAJILHOMY BOMIIOKY [KOpOOKe
JBepnoe mnosotHo c|Yepe3 gBa psmal 21 | 25 | 31 | 37 | 39 | 35 | 27
HAIUIBIBOM, MIPOKJIAZI0K u3
COCTaBJICHHOE M3 JBYX|[IOPUCTOM PE3UHBI
HapYXKHBIX JUCTOB
(dbaHepsl U OJHOTO JIMCTA
acOecrorieMeHTa 1o 6 MM
KK BN u JIBYX
MIPOMEXYTOUHBIX CJIOEB
CTEKJIOBOJIOKHA 110 10 u
50 Mmm
JIBoiiHas JIBEPb c/Uepez nBa psama| 31 | 29 | 36 | 46 | 49 | 42 | 34
TamMOypoM mmupuHOM 30|mpoKIIaioK u3
cM (KOHCTPYKLHS JBEPH|[IOPUCTON PE3UHBI
- CM. NPEIbLAY I
MTyHKT)
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3ByKOU30Js1UsA, 1B, B OKTaBHBIX

YcnoBus OJI0Cax Co
MpUIICTaHUS CpeaHereoMeTPUUECKUMU R
Konctpykuus nonotaa p et p As
IOJIOTHA 11O yacTtoTtamy, I'11
JBEpU
HIEPUMETPY nbA
MIPUTBOPA

125 | 250 | 500 {1000|2000|4000

JlBepHoe oJIoTHO,|Yepes  mpoxmanku| 38 | 34 | 44 | 46 | 50 | 55 | 39
COCTaBJIEHHOE U3 Tpex|u3 MOPUCTOM
CTAJIbHBIX IIJIUT | PEC3UHBI

TOJNIIMHON 2,2 U 3 MM,
cimos mecka 20 MM,
CTEKJIOBOJIOKHA 41 MM
pe3uHbl 4 MM

A.3 U3 dakTopoB, BIMAIOMIMX HA 3BYKOM3OJSILIMOHHBIE CBOWCTBA OKOH C JBOMHBIM
OCTEKJICHUEM, PEHIAIOIIMMHU SIBIISIOTCS TOJIIMHBI CTEKOJ M BO3AYIIHOIO IPOMEKYTKA
MEXIy HUMH. B CHapeHHBIX M pa3lelNbHBIX OKHAX YBEIWYEHHUE TOJIIMHBI OJHOTO W3
CTEKOJI ¢ 3 10 6 MM MO3BOJISIET MOJIYYUTh 3BYKOM30JsIIMIO Ha 3 1BA Bble. YBenuueHue
BJIBOE TOJIIIMHBI 000MX CTEKOJI MOBBILIAET 3BYKOU3OJISALUI0 IPUMEPHO Ha 5 NBA.

[Ipy HanmuuuM YIUIOTHSIOMIMX TMPOKIAAOK YBEIMYECHHE BO3IYIIHOTO TPOMEKYTKA
CIIOCOOCTBYET TOBBIIICHUIO 3BYKOHM3OJISIIIMM Ha HECKOIbKO AbA. OmHako clemayer
YYUTBIBaTh, YTO BO3MOYKHOCTH TOBBIIIICHUSI 3BYKOM3OJIAIIMH OKOH 32 CUET yBEIHMYCHHS
BO3JIYIITHOTO MPOMEXYTKA JUMUTHUPYETCS TOJNIIMHON HAPYKHBIX CTEH 3/IaHMUS.

A.4 BaxHoe 3HaueHHEe uUMeeT O00ecleYeHHe TEePMETHUYHOCTH MPUTBOPOB OKOH.
Hanpumep, eciiu 00bIYHOE CIApEHHOE OKHO C OHON MPOKJIAAKON UMEET 3BYKOU3OISALNIO
26 nbA, To 0Oe3 mpoknaaku oHa cHuxkaerca a0 21 abA. Jlna >@dextuBHO pabOTHI
YIUIOTHSIOUIMX MPOKJIAJ0K HEO0OXOAMMO OOECIeUYUTh HaJuIeXkallee UX 00XKaThe, 4YTO
JIOCTUTAETCS HCIIOJIb30BAHWEM HATSDKHBIX 3amuparolux npudopos. Hambonee mupoko
IIPUMEHSIEMbIE TPOKJIAJKU M3 TEHONOJUYpeTaHa JOCTAaTOYHO 3(PQEKTUBHBI, OJIHAKO
UMEIOT OTHOCUTEIILHO HEOONIBIION CPOK CIykKObl. 3HAUUTEIBHO JOJITOBEUHEE MPOKIAIKI
13 MOPUCTOM PE3UHBI UM PE3UHOBBIE MTPOKJIAIKH JIEIECTKOBOTO THIIA.

A.5 Ilpu ycraHOoBKe CcTEKOJ (CTEKJIONAaKETOB) B CTBOPKE OKOH HEOOXOAMMO
oOecreunBaTh MJI0THOE UX IMPUMBIKAHHUE K 3JICMCHTAM CTBOPOK.

A.6 [Ipu npuMeHeHNN OKOH C TPOMHBIM OCTEKJIEHUEM CIIEYET YUUTHIBATh ClIEHU(UKY
paboThl 3TUX KOHCTPYKIMi. [Ipy ycTaHOBKE CpeHEro CTekia B CepeuHe BO3AYLIHOIO
IIPOMEXKYTKA 3BYKOM3OJALIMSI OKHA HE TOJBKO HE IIOBBIIIAETCS, HO /AK€ HECKOJIBKO
yXyZIlaeTcss B Haubosee BaKHOM 1S 3alIUThl OT TPAHCIIOPTHOT'O IIIyMa HU3KOYaCTOTHOM
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obactu. HpI/I CMCHICHUH CpPCAHCIO CTCKJIa B CTOPOHY OIAHOTO U3 I(paf[HHX CTCKOJI
3BYKOU3OJIALUA TpOﬁHOFO OCTCKJICHHA BO3paCTacT, HpI/I6J'II/I)Ka}ICB K 3BYKOU3OJIALIUN
JBOMHOTO OCTEKJICHHS C TOM XKe CyMMElpHOfI TOJIIIIUHOM CTEKOI. OnTuManbHBIMHU
SABJIFOTCA KOHCTPYKOHH, B KOTOPBIX CpPCAHCEC CTCKIIO HpI/I6J'II/I)KeH0 K OOHOMY H3
KpaﬁHI/IX, HAlmpuMep OKHO C pa3sACJIbHBIMH ICPCIIICTAMHU, OCTCKIICHHOC CTCKIOM H
CTCKJIOIIAKETOM; 3TO MO3BOJIAICT YAAYHO COYCTATb TeHJIO(bI/BI/I"IeCKI/Ie H aKyCTHYCCKHUC
napaMeTpbl OKHA.

INPUJIOKEHUE b

(cnpasounoe)

YPOBHHU 3BYKOBOHU MOIIIHOCTH
IIYMA, TEHEPUPYEMOTI' O B
INYMOI'TYIIUTEJAX

JlaHHbBIE O COOCTBEHHOM IIyMOOOpa30BaHUM B riuymurensx ceuenuem 0,5 ~ 0,8 = 0,4
M2 ¢ mactuHamu TonmHon 100 u 200 MM npuBeaeHs! B Tabmuie b.1.

Tab6numa b.1 - YpoBHH 3BYKOBOIi MOIIHOCTH IIyMa, TIeHEPHUPYeMOro B
raymureasx (jes = 0,5) [4]

CrOpocTD YpoBeHb 3ByKOBOM MOIIHOCTH Lp, 1b, B
Tonmuna OKTaBHBIX IT10JIOCAX YacTOT, 111
IIOTOKA B
dopma MIacTUH | MJIACTHH,

M TITyIIuTeNe,

w/e 63 |1125[2250( 500 |1000(2000(4000(8000

Bbe3 oOTekaremneit 10 47 | 48 |48,5(50,5|47,5| 41 | 32 |23,5

200 15 55 [56,5|55,5|57,5|57,5|54,5| 46 |38.5

20 61 [62,5|61,5] 62 162,5| 62 [57,5| 50
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CrOpocTD YpoBeHb 3ByKOBOM MOIIHOCTH Lp, 1b, B
Tonmuna OKTaBHBIX IT0JIOCAX YacTOT, 111
IOTOKA B
dopma MIacTUH | MJIACTHH,
M TIyIIuTene,
w/e 63 [1125(2250| 500 [1000{2000/4000/8000
C 10 44 145,5|148,5| 48 | 45 [38,5]28,5|21,5
[WTAHIPUYICCKUMHA
o0TeKaTeIsIMi
TOJIBKO Ha BXOJIE 200 15 53 | 54 |55,5|57,5|56,5| 54 | 46 |35.,5
20 58.5| 60 |60,5] 61 | 61 [59,5|52,5|44,5
C 10 44 (45,5| 45 |44,5| 40 | 33 |24,5| 19
[ITHHIPUYICCKIMHA
oOTekaresIMH  Ha
BXOJI€E ul 200 15 52 | 53 |52,5(54,5| 53 [49,5| 41 |30,5
MPU3MATHYECKUMU
Ha BBIXOJIE
20 57 | 58 |57,5] 59 |59,5| 57 | 51 |41,5
bes oOrekarenei 10 44 | 44 (147,5|48,5| 46 | 39 | 29 (24,5
100 15 53| 54 | 54 | 58 | 58 | 55 |48,5|39,5
20 58 159,5| 59 | 61 | 63 | 61 | 56 | 48
C 10 44 | 45 | 48 | 48 |44,5| 37 | 25 | 22
IATUHIPHYCCKUMU
oOTekaresIMH  Ha
BXOjIE 100 15 52 | 53 |53,5(56,5| 56 | 53 |44,5|32,4
20 57 | 58 |58,5] 61 | 62 [60,5(54,5| 44
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CrOpocTD YpoBeHb 3ByKOBOM MOIIHOCTH Lp, 1b, B
Tonmuna OKTaBHBIX IT0JIOCAX YacTOT, 111
[MOTOKA B
dopma TIIacCTHH | TUTACTHH,
M TIyIIUTEE,
M/o 63 [1125(2250| 500 [1000{2000/4000/8000
C 10 43 | 44 | 45 | 46 | 44 |36,5| 23 | 21
[WTAHIPUYICCKUMHA
oOrexarerssMd  Ha
BXOJIE ul 100 15 50 | 51 |52,5(56,5|57,5| 54 | 43 |30,5
PU3MATHICCKIUMH
Ha BBIXOJE
20 56 | 57 |58,5] 61 | 62 | 60 (53,5 43

[Ipumeuanus

1 3BykoBasi MOUTHOCTb COOCTBEHHOTO LITyMa IIYLIUTENS MPAKTUYECKH HE 3aBUCUT OT
€ro JUIMHBI, a ONPEAEISIETCS] KOHCTPYKIMEHN TITyIINATEIS.

2 IlepuMeTp 3ByKONOTJIOMAOIMINX KOHCTPYKIMM TONIEPEYHOTIO CEUECHHUSI TIIyLIUTENIEH
COCTaBJISeT MpH TodmKHE TwacTuH 200 MM - 2 M, ipu TonmuHe 100 MM - 4 M.

INPUJIOKEHUE B

(cnpasounoe)

3BYKOU3OJALINA OBBEKTOB C
IHOMOILIbIO DKPAHOB

B.1 HeobOxonumas axyctuyeckas 3()@QeKTUBHOCTh JKpaHOB oOOecrneunBaeTcs
BapbUPOBAHUEM HX BBICOTHI, JUIMHBI, PACCTOSHUS MEX/Iy UICTOUHUKOM IIyMa M KPaHOM.

B.2 CHwxeHne ypoBHS 3ByKa DKPAaHOM-CTEHKOM B  pacyeTHBIX TOYKaXx,
PACIIOJIOKEHHBIX Ha T€OMETPUYECKOM TpaHUIEe 3BYKOBOW TEHM, T.€. Ha IPOJOLKCHUH
MPSIMOM JIMHUM, COEIMHSIONIEH aKyCTUYECKHW LIEHTP HMCTOYHMKA IIyMa C BEPLIMHOMN
sKkpaHa, coctaBinsger 5 nabA. Jlns obecneueHuss 0Oojee BBICOKOW aKyCTHUECKON
3¢ (}EeKTUBHOCTH BepIIMHA OJKpaHa [JOJDKHA BO3BBIIATHCS Haa MPSIMOW JIMHHEH,
COEIMHSIONIEN aKyCTUYECKNN EHTP UCTOYHHUKA IIIyMa C pACYETHON TOYKOM.

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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B.3 Jlns yBenuueHus akycTHUecKoW 3((EeKTHBHOCTM HSKpaHAa W YMEHBIICHUS €ro
BBICOTBHI PACCTOSIHUE MEXJy MCTOYHMKOM IIymMa M dKpPAaHOM PEKOMEHAYETCS NPUHUMATh
MUHHMAJbHBIM C Y4eToM oOecrieueHuss Oe30MacHOCTH JBMKEHHS U HOPMaJbHOM
9KCIUTyaTaly JOPOTH U TPAHCIOPTHBIX CPEACTB.

B.4 OpueHTUpPOBOYHBIC BETUYMHBI CHIDKEHHS YPOBHA 3ByKa MPOTSKECHHBIMU
JKpaHaMH-CTEHKaMHd Ha BbIicoTe 1,5 M OT YpOBHS NOBEPXHOCTH TEPPUTOPUU TIPU
PacCTOSIHUU MEXIY KpaeM IMpoe3Kel YacTH JIOPOTH M SKPAaHOM, PaBHOM 3 M, IPUBEICHBI
B Tabiuie B.1.

Ta6nunaB.1 - CHM:KeHHe YPOBHSA 3BYKA NPOTS:KEHHbIMU IKPAHAMH-CTEHKAMHU

PaccrosHue Mexx 1y SKpaHOM U pacdyeTHOW| Bsicora CHuxeHue ypoBHs 3ByKa
TOYKOM, M JKpaHa, M sKpaHoM, 1bA
2 7
10 4 12
6 16
2 7
20 4 12
6 15
2 7
50 4 11
6 14
b ranecrnaron 196 | 4 s nomamt 127
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PaccrosiHue Mexx 1y SKpaHOM U pacdyeTHOM| Bsicora CHuxeHue ypoBHs 3ByKa
TOYKOM, M JKpaHa, M sKpaHoM, 1bA
2 7
100 4 11
6 13

3HayeHnsT aKyCTH4YecKod A(PQPEeKTHBHOCTH, MpHUBEACHHbIE B Tabimune B.l,
COXPAHSIOTCS TPU yIjle BUAMMOCTH SKPAaHUPOBAHHOTO YYaCTKa YIHUIBI M3 PACUETHOU
TOYKH a, paBHOM He MeHee 160°.

B.S Jlna yMeHbIIEHMS BBICOTBI JKPaHA-CTCHKH PEKOMEHIYETCS IPUMEHSTH
KOMOMHHMPOBAHHBIE 3KPAaHbI, COCTOSLIME W3 3E€MJISHOM HAchllM WM KaBajlbepa €O
CTEHKOM MOBEPXY MM U3 BBIEMKH CO CTEHKOI Ha OpOBKe.

B.6 Marepuan Ui HW3rOTOBIEHHUS D3KPaHOB CIEAYEeT MOAOUpPAaTh HUCXOAS U3
KOHCTPYKTHUBHBIX M SKOHOMHUYECKUX COOOpakeHHi (OETOH, JAEpeBO, CTallb, aJIOMHHHM,
IJIACTHK U ;[p.%. [Ipu 5TOM MOBEPXHOCTHAS MJIOTHOCTh SKPAaHA-CTEHKH JOJKHA OBITH HE
Menee 20 Kr/m”.

B.7 KOHCTpYKTHBHBIE pEIICHHS OSKPAaHOB, IMPEIHA3HAYCHHBIX JUII YCTAHOBKM Ha
yIULAX WIK I0POrax C JIBYCTOPOHHEW 3aCTPOMKOM, JOJKHBI MIPEAYyCMaTPUBATh HATMYHE
3BYKOITOTJIOIIAIONINX OOJIMIIOBOK. 3BYKOIOTJIOUIAIOIINE MAaTEPHUaIbl, UCIIOIb3yEMBIE IS
OOJIMIIOBKH OSKPAHOB, JOJDKHBI 00JIaaTh CTAOMIBHBIMH (U3UKO-MEXaHUYECKUMHU H
aKyCTMUYECKHMH I10Ka3aTeIsIMU B TEUEHHME BCETO Neproja dKciuryarauuud. OHU JOIKHBI
OBITh OMOCTOMKMMH W BIIATOCTOMKMMH, HE BBIIEIATH B OKPYXKAIOIIYIO CPELy BPETHBIX
BEILIECTB B KOJIMYECTBAX, IPEBBIMIAOIINX MPEACIBHO JOIMYCTUMbIE KOHLEHTpPALUU JUIs
atMocepHoro Bozayxa. Jns yBenmueHHs D(PPEKTHBHOCTH 3BYKOIIOTJIOMIAIONINE
Marepuaibl JIOJDKHBI KPENHUTHCS Ha JKECTKOM OCHOBAHMM HEINOCPEJICTBEHHO Ha
IIOBEPXHOCTU 3KpaHa. JlIg 3aluThl 3BYKONOIVIOLIAIOIIEr0 MaTepuala OT IONAaJaHMs
BJIaTM HEOOXOJUMO IpeaycMaTpuBaTh 3alIUTHOE NOKPBHITHE B BHJE IUIEHKH. CHapyxu
9KpaH CO 3BYKOIOTJIOMIAIONIEH OOMUIIOBKON JOJDKEH 3alMIIaThCs nep(oprupoBaHHBIMU
JIMCTaMU U3 AJIFOMUHUSA, CTAJIM WIIU TUIACTHKA.

[ToxGop 3BYKOMOTJIOMIAIONMIMX MaTepUaIOB M 3alIUTHBIX TOKPBITHH, a TakkKe
MapaMeTpoB OOJHMIIOBOK CIEAyeT MPOWU3BOJUTH B COOTBETCTBUU C PEKOMEHIAIUSIMH,
m3noxeuapiMu B CHull 23-03.
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B.8 KoHCTpyKLMHU OTIENBHBIX 3JIEMEHTOB 3KPAaHOB JIOJDKHBI 00eCreunBaTh IIIOTHOE
UX MpUMBIKaHUE APYT K APYTY Ul CO3/IaHUS aKyCTHUECKH HENpO3pavyHOro 3KpaHa, 6e3
LIEeJIEW U OTBEPCTUH.

B.9 DkpaHbl JOMKHBI OBITH  JOJATOBEYHBIMH, CTOMKMMHM K aTMoc(epHBIM
BO3/ICUCTBUAM U BPEAHOMY BIIMSHUIO BBIXJIOIHBIX Ia30B, PACCUMTAHbI HA CEHCMHUYECKUE
U BETPOBblE HArpy3KH; JOJDKHBI OBITh TpaHCHOPTAOENbHBIMU, TPOCTBIMU IPU
BO3BEJICHUU, MOHTaX€ M JKCIUIyaTallMd, a TaKXXe JOJDKHBI OTBEYATh 3CTETHUYECKUM
TpeOOBAHUSAM.

B.10 B kauecTBe SKpaHOB MOTYT HCIOJb30BATHCS 3/1aHUS Pa3IMYHOIO HA3HAYCHMUS.
Haubonee »5>(QexkTuBHBIMU SKpaHaMu SBISIOTCA 3JaHMs, paclojlaraéMble  BJOJb

MarvcTpalbHbIX YJIHIl B BUJE CIUIOMIHON (pOHTANBHON 3acTpoiiku. BennunHa cHIKEHUS
YpPOBHS 3ByKa, 00€CIIEUNBAEMOr0 IKpaHaAMHU-3/ITaHUSIMU, MOXKET qocTturath 25 - 30 nbA.

IPUJIOKEHUE T

(pexomendyemoe)

OBIIUE TPEBOBAHUSA K
3BYKOMOTJOLIAIOIUM
MATEPHUAJIAM U
KOHCTPYKIIUSIM,
JTOIMMYCKAEMBIM K TIPUMEHEHUIO
HA CTAHIIMSIX METPONOJIMTEHA

JUis  MOCTHXKEHHST BBICOKMX KOA(PQHUIMEHTOB 3BYKONOIJIOUICHUS aKyCTUYECKHUX
KOHCTPYKILIMH, KaK MOKa3bIBA€T OIBIT UX HUCIOJIb30BAHUS, TOJIIMHA IIUT JOJDKHA OBITH
He MmeHee 80 - 100 mM. Kpome Toro, akycTuueckue IUIMTBHI JOJDKHBI YAOBIETBOPSATH
CIIeAYIOMMM (PU3UKO-TEXHUYECKUM U 3KCILTyaTallUOHHBIM TPEOOBAHUSAM:

- HUMCTb Hpe,[[CTaBI/ITeJ'IBHHﬁ BHEITHUI BU I, OTBEYAIOIIUN Tp€6OBaHI/I51M
ACKOPATUBHOCTHU UHTECPHEPA, T.C. aPXUTCKTYPHOMY IIPOCKTY CTAHIHUU MCTPOIIOJIUTCHA,

- O6JI8.I(8.TB KO3(I)(I)I/II_II/ICHTOM (I)OpMBI, MMO3BOAIOMIUM  CO3daBaTb U3O0THYTHIC
(I(pI/IBOJ'II/IHeI\/'IHBIe) MIOBEPXHOCTU 3By1<0norn01ua}01ue171 O6J'II/II_IOBKI/I;
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- 00eCTeYHTh BHIIOJIHEHHE IPOTUBOIOKAPHBIX TPEOOBAHUH - OBITH HETOPIOYUMH H HE
CII0COOCTBOBATh PACHPOCTPAHEHHUIO OTHS;

- OBITh TCPpMO- U BHaFOCTOﬁKHMH, COXPAaHATH CBOU 3BYKOIOTJIOMIAKOIINEC CBOICTBa B
TCYCHHUC BCCTO NICPUOJa SKCIUTyaTalluu;

- IOTMYCKaTh BO3MOHOCTh OYUCTKH, B TOM YHCIIE U BIAKHBIM CIIOCOOOM, U COXPAHSTh
CBOU IEpBOHAYAJIbHBIN 1[BET;

- HC BBIACIIATH B BO3AYX IMOMCIICHHUA HUKAKUX XUMHUYCCKUX U (I)I/I3I/IquKI/IX BPCAHBIX
BO3)1€I‘/’ICTBI/II‘/’I, OMNNACHBIX IJId 340POBbA J'IIOILCI‘/’I, B TOM 4YHCJIC U BO3MOXHBIX OCKOJIKOB,

BOJIOKOH HJIN «KOPOJIBKOB»,

- obOecrneuyuBaTh JICTKOCTh MOHTaXka U BO3MOXHOCTb, B CJIy4dac HeO6XOI[I/IMOCTI/I,
3aMCHBI OTACJIbHBIX ITOBPCIKIACHHBIX 3JICMCHTOB O6J'II/II_IOBKI/I.

IPUJTOKEHUE /]

(cnpasounoe)

YACTOTHBIE XAPAKTEPUCTUKHN
KO D®DOUILIMEHTOB
3BYKOIOI'JIOIEHUSA
HEKOTOPBIX MATEPHAJIOB U
KOHCTPYKL MU

Ta6nuna /.1 - CrpoutesibHbIe MaTepHaJIbl KOHCTPYKI UM [18]

KoadduiimeHTs! 3ByKOMOTTIOMIEHUS HA
yacToTax, I'11
Matepuanbl 1 KOHCTPYKIIHH

125 | 250 | 500 | 1000 | 2000 | 4000

betoH ¢ xene3neHneM MoBEPXHOCTH 0,01 { 0,01 | 0,01 | 0,02 | 0,02 | 0,02
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MaTepI/IaHLI U KOHCTPYKIUH

KoadduiimeHTs! 3ByKOMOTIOMIEHUS HA
yacToTax, I'11

125 | 250 | 500 | 1000 | 2000 | 4000

beToHHOE OCHOBaHME PEIBLCOBOTO HyTI/Il

0,03 | 0,03 | 0,03 | 0,04 | 0,04 | 0,05

betoH okpamieHHbIN

0,01 | 0,01 | 0,02 | 0,02 | 0,02 | 0,03

[ITykaTypka 1o MeTaJNIM4E€CKON CETKE

0,04 | 0,05 | 0,06 | 0,08 | 0,05 | 0,05

MOPO/IbI NITU(POBAHHBIE

Mpamop, rpanutr u Jgpyrue kamennwie| 0,01 | 0,01 | 0,01 | 0,01 | 0,02 | 0,02

TpasepTun

0,02 | 0,03 | 0,03 | 0,03 | 0,04 | 0,04

MeTtnaxckas IIMTKa

0,01 | 0,01 | 0,02 | 0,02 | 0,02 | 0,03

DcKanaTopHble (JECTHUYHBIC) HpoeMM1

0,03 - 0,04 - 0,05 -

IIpoemsl B TonHene'

1,0 - 0,9 - 0,9 -

! Hannbie K311 Hy)aro1cs B JOMOJIHUTENBHON SKCIEPUMEHTAIbHON IPOBEPKE.

Tab0nuuna /l.2 - HekoTopble akycTHYeCKHE KOHCTPYKIUH

PazpaboTra W aKcnepT1aa

t bEY BuaHec-nnaHos, TIO
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Koad duiimeHTs! 3ByKOMOTTIOMEHUS HA
yacToTax, I'11
Tun KOHCTPYKIMH

125 | 250 | 500 | 1000 | 2000 | 4000

Crnoit  OPHCTO-BOJIOKHUCTOTO MaTepI/Ia.Ha1
tosuHOW 100 MM, MOKPBITHIA CTEKIOTKAaHBIO
" nepdoprupoBaHHBIM METAJUINYECKUM
HKPAHOM TOJIIMHON 1,2 MM, ¢ K03 uImeHTom
nepdopanuu 24 %, THaMETPOM OTBEPCTHH 5,5
MM:

- 03 BO3yIIHOTO OTHOCA 03 1] 09 (099099099 0,95

- C BO3AYLIHBIM 0THOCOM 200 MM 0,47 10,990,991 099 | 099 | 0,99

Cnoit  MOPUCTO-BOJIOKHUCTOTO MaTepI/Iama1 0,3510,751099|095| 09 | 09
tommuHoN 100 MM, TIOKPBITEIN CTEKJIOTKAHBIO,
pa3MeIIeHHbpI 0e3 BO3AYIIHOTO OTHOCa 3a
MaHeIsIMA W3 TMPOCEYHO-BHITSKHOTO  JIUCTA
tonumHO 1 MM, ¢ Ko3pduureHToM
nepdoparmu 74 %

Ilanenu PO UITMPOBAHHOTO cransHOTO| 0,45 |1 0,87 |1 0,99 |1 0,99 | 0,99 | 0,97
HacTWJa C 3arfoJHEHHWEM MIUPOKHX To(poB
MMOPHUCTO-BOJIOKHUCTBIM MaTepHaIoM
tonmuHod 80 MM W OKJIEHKOW To pedpam
CTEKJIOTKaHbIO, HAa BO3AYIIHOM oTHOCE 100 Mmm

1 o
Cr0ii MOpUCTO-BOJIOKHUCTOTO MaTepuaia: MUHEpaIOBaTHbIE IUIUTHI INIOTHOCTHIO 80
- 100 kr/™> ww CYNEPTOHKOE CTEKJIOBOJIOKHO TUIOTHOCTBIO 15 Kr/MC.

[Ipumeuanue - [lonmHas HOMEHKIIaTypa 3BYKOIOTJIOLIAIONIMX MAaTEpUaJIOB H
KOHCTpyKIMiA  mpuBeneHa B CnpaBounuke [19]; ngaHHBIE 1O  OOBEMHBIM
3BYKOIIOIJIOTUTEISIM TIpuBeeHbI B PykoBoactse 116].

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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HNPUJIOKEHUE E

(cnpasoutroe)

SKBUBAJIEHTHOE
3BYKOIOTJIOIEHUE
MMACCAYKHPOB HA CTAHIIMM.
SHAYEHUS KOD®OUIIUEHTA n
TSI YUETA NMOTJIOIIEHUS 3BYKA
B BO3/JYXE INPU TEMITEPATYPE 20
oC

Tab6nuna E.1 - DJxBHBajleHTHOe 3BYKONOIVIONIEHHE IacCa)KUPOB B YPOBHe
N0Ca/I0YHOM MJIaT(GPOPMBI CTAHIUH METPONOJIUTEHA, M

YacroTa, I'rt
[11O0THOCTE paccTaHOBKHU
MaCCaXKUpPOB
125 250 500 1000 2000 4000

6 Mz/qen. 0,15 0,23 0,61 0,97 1,1 1,1
3 Mz/qen. 0,13 0,21 0,48 0,81 0,96 1,0
1 Mz/qen. 0,11 0,2 0,32 0,66 0,81 0,89
0,5 Mz/‘-IeJI. 0,1 0,18 0,28 0,59 0,65 0,72
0,25 Mz/‘-IeJI. 0,07 0,16 0,26 0,45 0,54 0,6
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Ta6nuua E.2 - 3navyenus kodpdunuenra n, M'l, JJIA y4eTa NOIVIOLIEeHUs 3BYKa B
Bo31yXxe npu temmeparype 20 °C

Yacrora, I'1g
OTtHOCHUTENbHAS BIAXXHOCTh
BO31YyXa, %

2000 4000
30 0,012 0,038
40 0,010 0,029
50 0,010 0,024
60 0,009 0,022
70 0,008 0,021
80 0,008 0,020
90 0,008 0,020

IHNPUJIOKEHUE K

(obs3amenvroe)

BBIYUCJIEHUE SKBUBAJEHTHOI'O
YPOBHSI 3BYKA 3A BPEMS
OLIEHKH IYMOBOI'O
BO3JIEUCTBUSA

PaapaboTka v akcnepTtuaa PasmelleHne pexnams
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/K.1 B cuiny IMCKpETHOro XapakTepa IIyma, CO3/aBaéMOro JBMKEHHEM II0€3]10B
METPOIIOJINTEHA, SKBUBAJICHTHBI YPOBEHb 3BYKa 3a BPEMs OLICHKH MOXKHO OIPEICIUThH
1o dopmyie [2]

TN Wliam
Ly = 1012 L >10 .

Tpid (1)

rae LAE;j - ypOBeHb 3BYKOBOM SKCHO3UIMU IIIyMa OT MPOXO0KJIEHUS I-T0 1noe3na, 1bA;

N - 4HMcno cOoOBITUH TPOXOXKACHHUS TOe3a 3a BpeMs 1R OLEHKH IIyMOBOTO
BO3JCHUCTBUS,

T0=1c.
7K.2 Tlpencrariss 1IyMOBOE BO3ACHUCTBUE OT JBIIKCHHS TOE3I0B METPOIOJIUTCHA B

BUJC HUKIMYCCKOr'O IIpomecca, COCTOALICTO U3 Ha60pa N OJIMHaKOBBIX JAUCKPCTHBIX
CO6BITPII>1, XapaKTCPU3YyCMbIX CPCAHUM 3HAUYCHUCM YPOBH 3By1<0BOI>i OKCIIO3UIINHU

LAE [IyMa oT MpOXOXKAeHUs rnoe3aa, popmyy ( k.1) MOKHO mepenucaTh B BUIE

LJ]J!:'-!,R = L _C? (K.2)

rae nocrosinHas C 3amgaercs popmymoin

=10l % ~10le ¥
0 OK.3)

[Ipumep - 3HadueHuss mnoctosHHOM C Ui pa3IMYHBIX JUHUA MOCKOBCKOTO
METPOTIOJUTEHA, BBIYHMCICHHBIE s aHeBHOro (7R = 16 4) m HouHoro (7R = 8 u)
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BPEMEHHU OLIEHKHM LIYMOBOTO BO3ICHUCTBUS C Y4YeTOM TIpaduka ABHKCHHS IOE3/0B,
npuBenensl B Tadbmuie XK.1 (uist ynodcTBa BelYMcaeHUN NpuHATO 70 = 1 MUH.).

Taonuma XK.1 - 3xavenuss mnocrosuHoii C guasg  JuHHiE  MOCKOBCKOIo
METPOIOJINTEHA
3uauenue C, n1b, miis nuHum
Bpewms ApOGatcko- Kamyxcko- Tarancko
CokonpHHUYEeCKast| 3aMOCKBOPEIIKast ®unesckas|KonbieBas
OLICHKH IToxpoBckas Pwxckas |KpacHonpecHe
Jlenp ¢ 0 0 1 2 0 0 1
7 4 1o
234
Housb ¢ 7 4 6 8 6 5 6
23 4 o
74

K.3 3uauenue

LAE CBSI3aHO C DKBUBAJICHTHBIM YPOBHEM 3BYyKa

"I'-‘ff'-i', XapaKTEepU3yIOIIUM IIYMOBOE BO3JEHCTBUE 3a BpEMS pealu3alud pexuma
JIBMDKEHUS T10€3/10B, B KOTOPOM BBIITOJTHEHBI U3MEPEHUS, (POPMYIOi

Lag = Lams + 1012 % - 10lg #y,

1]

rae Ty - oOiiee BpeMs BBITIOTHEHHsI U3MEPEHUH, MHH, BbiOUpaemoe 1o 1. 5.4.11;

AT - YUCIIO COOBITUN MPOXOXKACHHUS T0e3/1a 3a BpeMsl U3MepeHus .

BraHec-n

¢ b2Y
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Beipaxkenus (5.3) u (5.4) B 5.5.3 u 5.5.4 cnenyioT U3 MOJCTaHOBKHU BhIpakeHus (JK.4)
B (2K.2) u mepexoa K 3a/laHUI0 BPEMEHHBIX MapaMETPOB B MUHYTaX.

INPUJIOKEHUE 3

(cnpasounoe)

BUBJINOI'PADOUA

[1] CH 2.2.4/2.1.8.562-96 Illym Ha paOouyux MecTax, B TOMELIECHHUIX >KUJIBIX,
OOIIIECTBEHHBIX 3[JaHUN U Ha TEPPUTOPUU KUIION 3aCTPOMKU:
CaHuTapHbIE HOPMBI.
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