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06 yrBepxnennn csona npaBui «3alnTa OT MyMa 00LEKTOB MeTPOIOIHTEHA.
IlpaBuiia IpoeKTHPOBAHHS, CTPOHTEHLCTBA H IKCILTYyaTALHEY

B cootsercTeun ¢ IlpaBunamu pa3paGOTKH, YTBEPKIEHHS, OIY6IMKOBAHHUS,
U3MEHEHHS M OTMEHBI CBOJOB IIPaBWJ, YTBEPKIEHHBIMH IIOCTaHOBICHHEM
IlpaBurensctBa Poccuifckolt ®emepaunn ot 1 wmions 2016 1. Ne 624,
nopnyekroM 5.2.9 nyskra 5 IlonokeHus o MUHHCTEPCTBE CTPOHTENBHCTBA
U JKAITAIHO-KOMMYHAJIBHOTO X03s1#cTBa Poccuiickoif Denepanuu, yTBepXIeHHOTO
nocraHoBieHueM llpasutenscta Poccuiickoit ®enepauun ot 18 moabps 2013 r.
Ne 1038, nymxkrom 48 IlnaHa pa3spaGOTKH M YTBEPXKIOEHHUS CBOJOB
OpaBAT W aAKTyalW3allMd paHee YTBEP)KIEHHBIX CTPOMTENHHBIX HOPM H IIPaBHI,
cBofoB mpaBui Ha 2016 1. m mmamoBel mepuox mo 2017 r., yTBEpXKIEHHOTrO
IpUKa3oM  MUHHCTEPCTBA  CTPOMTENBCTBA M JKHIIMIIHO-KOMMYHAIBHOTO
xo3siicTBa Poccuiickoii ®enepamyn ot 3 mapra 2016 1. Ne 128/mp ¢ n3MeHeHHsMH,
BHECEHHBIMM  MpHKazaMM  MHHHCTEPCTBA  CTPOMTENBCTBA M OKHIHIIHO-
KOMMYHAJIEHOTO X03sicTBa Poccniickoii Menepamuu ot 16 mas 2016 1. Ne 330/mp,
or 2 asrycra 2016 r. Ne 538/mp, ot 29 asrycra 2016 r. Ne 601/mp, ot 9 stBaps 2017 r.
Nel/mp,mpu kasblBaio:

1. YTBEPIUTh W BBECTH B JEHCTBHE 4epe3 6 MecsAlleB cO OHA H3MaHHS
HACTOSIET0 MNpHKa3a IpUIaraeMblii CBOM TNpPaBHI «3alldTa OT IIyMa OOBEKTOB
MeTpononuTeHa. IIpaBuia NpoeKTHPOBAHHMSI, CTPOHTENBCTBA U SKCIITyaTALHIY.

2. JlemaprameHTy IpamoCTPOMTCILHON AESTENBHOCTH M APXHTEKTYPH:

a) B TeyeHue 15 JHeH CO JHS H3J[aHWS TPUKA3a HAIPABHTH YTBEPXAEHHBIN
CBOA TPpaBWI «3amMTa OT IIyMa OOBEKTOB MeTpOIONMTeHa. IlpaBmia
IPOCKTHPOBAHMUS,  CTPOMTENBCTBA W JKCIUIyaTalldM»  HA  PETHCTPAIHIO
B HallHOHANBHBIN opran Pocculickoit @enepalyu 10 CTaHIapTH3AINY;
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6) obecrieunts omy6nuxoBaHMe Ha oduUMAIBHOM caliTe MuncTpos Poccnn
B HH(OOPMAlMOHHO-TETEKOMMYHMKALMOHHON  cetw  «VHTepHET»  Tekcra
YTBEPXKICHHOIO CBOAA TNpaBMNI «3allMTa OT HIyMa OOBEKTOB METPONOIHMTEHA.
IIpaBuila MNPOEKTHPOBAHHMS, CTPOMTENLCTBA U OKCIUIYaTallMA» B OIEKTPOHHO-
uupposoit popme B TeyeHHme 10 pmHEH CO MHA PETHCTPAIlMM CBOZA TIpaBUII
HallHOHAIBHEIM OpranoM Poccuiickoit Denepaninu 10 CTaHAAPTU3AIHH.

3. KoHTpome 3a HCIIONHEHHEM HACTOSIIETO MPHKA3a BO3TOXKHTH
Ha 3aMeCTHUTeNsI MUHHCTPa CTPOUTENBCTBA U JKIIHIIHO-KOMMYHAIBHOTO XO3SHCTBa
Poccuiickoit @enepaunu X.JI. Masnusposa.

M.A. Mens

Munuctp
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IIpenucaosue
Caenenns o cBoJe NpaBuI

1 MUCIIOJIHUTEJIb - denepanbHOEe TOCYIapCTBEHHOE OIOPKETHOE YUPEXKICHUE
«HayuHo-ucclie1oBaTeIbCKM  WHCTUTYT CTpouTenbHON (u3uku Poccuiickoit akameMun
apXUTEKTyphl U cTpouTenbHbIX Hayk» (HUNC® PAACH)

2 BHECEH Texaundeckum komuTeToM 1o crannaptusanuu TK 465 «CTpouTenbcTBOY

3 TOATOTOBJIEH x  yrBepxkaeHuto  JlemapraMeHTOM  IpaJloCTPOUTEITHLHON
NEATEIbHOCTY W apXUTEKTYpbl MUHHUCTEPCTBA CTPOUTENIBCTBA U KHJIMIIHO-KOMMYHAJIBHOTO
xo3siictBa Poccuiickoit ®enepaunn (Muncrpoii Poccun)

4 VYTBEPXJIEH mnpukazom  MuHHCTEpCTBA  CTPOUTEIBCTBA W JKUJIHUIIHO-
KOMMYHaJIbHOTO X03stiicTBa Poccuiickoii @enepanuu ot 14 HosOpst 2017 1. Ne 1540/mip u BBeneH
B nericteue ¢ 15 mas 2018 r.

5 3APETUCTPUPOBAH  ®enepaibHbIM  areHTCTBOM [0 TEXHUYECKOMY
peryaupoBaHuto u merposnoruu (Poccrangapr)

6 BBE/IEH BIIEPBLBIE

B cryuae nepecmompa (3amenst) unu ommenvl HACMOAWE20 c600a NPASUIL COOMBEMCMEYIoUee Y8edoMIeHUe
b6ydem onybonuxosano 6 ycmauosiennHom nopsaoke. Coomeemcmayowas ungopmayus, yeeooMieHue u meKcmol
Pasmewaromes maxice 8 UHGOPMAYUOHHOI cucmeme 06ue20 Noab3068aHUsL — HA OPUYUATLHOM catime paspabomyura
(Muncmpou Poccuu) 6 cemu Hnmeprem

© Munctpoit Poccnn, 2017

HacTosmmuii cBox mpaBmiI Ha MOXKET OBITh IMOJHOCTBIO MJIM YAaCTHYHO BOCIIPOM3BEICH, THPAKUPOBAH U
pactpocTpaHeH B KadecTBe OQHIMANTLHOTO M3MaHUS Ha Teppuropum Poccuiickoit @eneparum 6e3 paspemieHus
MuHcTpost Poccun
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CII 353.1325800.2017

BBenenue

Hacrosimumii cBoj mpaBui pazpabotan B pazButue denepalibHOro 3aKOHA OT
30 nexabps 2009 r. Ne 384-D3 «TexHUYECKHUI perjlaMeHT 0 O€30MaCHOCTH 3/IaHUN
Y COOPYKECHUI.

Hacrosmmii cBOJI mpaBui paclpOCTpaHSETCd HA MCTOYHHKU IIyMa,
UCIIOJIb3YEMbBIE TIPU CTPOUTENBCTBE, PEKOHCTPYKUMHU, KAlUTAIIbHOM PEMOHTE U
AKCIUTyaTai 00HEKTOB METPOIIOIUTECHA.

Hacrosimumii cBoJl mpaBUJl yCTaHABIMBAET TAKXKE MpaBUJia aKyCTUYECKOTO
MPOCKTUPOBAHMS CTAHIIMI METPOIMOJMTEHOB Il OOECHEUEHUsS] aKyCTHUYECKOIO
KoM(popTa B MOA3EMHBIX BECTUOIONAX U Ha IJIAT(HOPMax U MPaBHiia KOHTPOJIS IITyMa,
CO3/IaBa€MOT0 B MOMEIICHUSIX >KWJIBIX M OOIIECTBEHHBIX 3JaHUN MPU JBUKCHUHU
MOE3/I0B B METPOIMOJUTEHAX, OCYIIECTBISIEMOTO MPU MPUEMKE B IKCILTyaTalUIO
HOBBIX JIMHUM.

Hacrosimuit cBog mpaBun pa3paboran aBTOpckuM KosuiektuBom HUNCD
PAACH (un-p texu. nHayk M.JI. [lly6un, n-p TexH. Hayk U.E. [[ykepruxoe — pazneibl
1-4, 6, mpunoxenuss A—B, X; n1-p texH. Hayk T.0. Hegsenuannas — pazaen 4; KaH.
TexH. HayK B.H. Cyxoe, kaupn. texH. Hayk X.A. [lupowceykuu — pazgenst 2, 5,
npuioxenus [ —E; uwk. C.I". Bopobves).



CBO/JI TIPABUJT

SAINUTA OT ITYMA OBFBEKTOB METPOITIOJIUTEHA.
IIpaBu/1a NPOEKTUPOBAHUSA, CTPOUTENbCTBA M IKCIUIyaTallUH

Noise protection of metro units. Regulations for designing, construction and operation

Jara BBegenus 2018-05-15

1 ObaacTb NpUMeHEHUs

Hacrosimuii cBoa mpaBWI pacnpOCTPaHSIETCS HAa MCTOYHUKMU IIyMa, MCIOJIb3YEMbIE NPHU
CTPOUTENIbCTBE, PEKOHCTPYKIMHU, KANUTAIbHOM PEMOHTE M OKCIUTyaTallil OOBEKTOB
METPOIIOJIUTEHOB.

HacTtosmmii cBos mpaBuIl ycTaHAaBIUBAET TPEOOBAHUS K MPOSKTUPOBAHUIO, CTPOUTEIHCTBY
N OKCILUTyaTalquyu C 0OCJIbI0 3allydTbhl OT IOyMa 00BEKTOB MCTPOIIOJIMTCHA, BBIIIOJIHCHUA
AKyCTHMUECKHX pAacyeToB IO OIEHKE CTENEeHH UIIYMOBOro JucKoM(popTa Ha CEeTuTeOHON
TEPPUTOPUH, PACIOJIOKEHHOM B OKPECTHOCTH OOBEKTOB METPOIOJUTEHOB, M pa3paboTke
MEPONPUITHIA 17151 00eCrieYeHUs TIOMYCTUMBIX YPOBHEH IIIyMa, perJaMeHTHPYEMbIX CAHUTAPHBIMU
HOpMaMmH.

2 HopMaTHBHBIE CCHIIKH

B Hacrosiiem cBoje NpaBMJI HCHOJIb30BAHBI HOPMATHUBHBIE CCBUIKM Ha CIEAYIOLIHME
JOKYMEHTHI:

I'OCT 12.2.016.1-91 Cucrema cranmapToB Oe3zonmacHocTd Tpyaa. OOopynoBaHue
KomrpeccopHoe. OnpeaeneHne MyMOBBIX XapakTepucTuk. Ooie TpedoBaHus

I'OCT 11214-2003 bioku OKOHHBIE JE€PEBSIHHBIE C JTUCTOBBIM OCTEKJIEHHEM. TexHnueckue
YCIIOBUS

'OCT 17187-2010 (IEC 61672-1:2002). Illymomepsl. Yactp 1. Texuuueckue TpedoBaHMs

I'OCT 20444-2014 Ilym. TpancrnopTHble NOTOKM. MeToabl OmpenesieHus LIyMOBOM
XapaKTEePUCTUKU

I'OCT 23337-2014 Ilym. Metonbl u3MepeHus IIyMa Ha CEIUTEOHON TEppUTOpPUM U B
MIOMEIICHUSX KHIIIBIX M OOIIECTBEHHBIX 3/IaHHHA

['OCT 23941-2002 Ilym wmamuH. MeToabl OmpeeneHHsl LIYMOBBIX XapaKTEpUCTHK.
OO6mue TpeboBaHuUA

I'OCT 24699-2002 byioku OKOHHBIE JAEPEBSHHBIE CO CTEKJIAMU M CTEKJIONAKETaMHU.
TexHuueckue ycnoBus

'OCT 25902-2016 3anb! 3puTenbHbie. MeTo onpeesieH s pa300puuBOCTH peun

I'OCT 28975-91 (MCO 6395-88) Axyctuka. MI3MepeHre BHEIIHETO IIyMa, U3ITy4aeMoro
3eMJIEpOMHBIMU MalIMHaMHU. VcTIbITaHus B IMHAMUYECKOM PEXHME

I'OCT 30691-2001 (MCO 4871-96) lllym mammH. 3asBI€HUS W KOHTPOJH ITYMOBBIX
XapaKTePUCTHK

['OCT 31295.2-2005 (MCO 9613-2:1996) lllym. 3aryxaHue 3ByKa MpU pacnpoOCTpaHEHUU
Ha MecTHOCTH. YacTtp 2. O6umii MeTo] pacueTa

I'OCT 31296.1-2005 (MCO 1996-1:2003) llIym. Onucanne, n3MEepeHHUE 1 OLICHKA IIIyMa Ha
MecTHOCTH. HacTp 1. OCHOBHBIE BETMUUHBI U NTPOLIEAYPBI OLIEHKH

HN3nanue opunuaabHoe
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I'OCT 31296.2-2006 (MCO 1996-2:2007) llym. Onucanue, U3MepeHUe U OLIEHKA IIymMa
Ha MecTHOCTH. YacTs 2. OnpeaeneHue ypoBHEH 3ByKOBOTO JaBICHUS

I'OCT 31326-2006 (MCO 15667:2000) Ilym. PykoBOACTBO IO CHH)XEHMIO IIyma
KOXKyXaMH U KaOuHaMu

I'OCT 31352-2007 (MCO 5136:2003) Illym mamuu. OnpenencHue ypoOBHEH 3BYKOBOM
MOIIHOCTH, U31y4aeMOli B BO3/1yXOBO/l BEHTUISITOPAMHU U IPYTUMH YCTPOICTBAMH IT€PEMEILIEHUS
BO3/lyXa, METOJIOM U3MEPUTEIHLHOTO BO3IyX0BOIa

I'OCT 31353.2-2007 (MCO 13347-2:2004) IlIym maminH. BeHTHIATOPHI IPOMBIIIJIEHHBIE.
Omnpenenenue ypoBHEH 3BYKOBOM MOIIHOCTH B Ja0OpaTOpHbIX YcioBUsX. Yacte 2.
PeBepOeparinoHHbIil METO

I'OCT 33325-2015 Iym. Metoasl pacuera ypoBHEH BHEIIHETO LIyMa, H3Ty4aeMOTro
YKEJIe3HOJOPOKHBIM TPAHCTIOPTOM

I'OCT 33329-2015 Oxpanbl aKyCTHUECKHME JUIsl JKEJIE3HOJOPOKHOIO TpPaHCIOPTa.
TexHuueckue TpedoBaHUA

['OCT P 53187-2008 Akyctuka. lllymM0BOi1 MOHUTOPUHT TOPOJICKUX TEPPUTOPHIA

I'OCT P HCO 3382-1-2013 Akycruka. HM3MmepeHHe aKyCTHYECKHX IapaMeTpOB
nomenieHuil. Yacte 1. 3purenbHble 3ai1bl

CII 51.13330.2011 «CHulI 23-03-2003 3amuTa OT 1ryma

CIT 120.13330.2012 «CHull 32-02-2003 MeTtpononuteHs» (¢ uameneHusiMu Ne 1, Ne 2)

CII 254.1325800.2016 3pmanus u Ttepputropuu. IlpaBuna nmpoeKTUPOBaHUS 3alUUTHl OT
IIPOU3BOJICTBEHHOTO LITyMa

CII 271.1325800.2016 CucteMsl IIyMOTIyIIEHUS BO3LYIIHOTO OTOIUIEHUS, BEHTUJISALUHN U
KOHJAUIIMOHUPOBaHuUs Bo3ayxa. [IpaBuia npoektupoBaHus

CI1276.1325800.2016 3nanus u repputopuu. [IpaBuna npoekTupoBaHUs 3alIUThI OT IIyMa

TPAHCIOPTHBIX IIOTOKOB

[Ipumeuanue — [lpyu Noap30BaHUK HACTOSAIIUM CBOJIOM IPABHII IIEIECO00PA3HO MPOBEPUTH JCHUCTBUE
CCBUIOYHBIX JOKYMEHTOB B HH(GOPMAIIMOHHOW CHCTeME OOIIEro IMOJb30BaHUS — HA OQHUIMAILHOM CalTe
(henepasbHOrO OpraHa HCIOJHUTEIBHON BJIACTH B cepe cTaHmapTHU3AIMK B CeTH MHTEPHET WIH 10 €KErOAHOMY
nHPOPMALIMOHHOMY yKazaremto «HarmonanbHble CTaHIAPTH), KOTOPBIKA OIyOJUKOBAH MO COCTOSIHUIO Ha 1 sHBaps
TEKYIIEro rojia, U IO BBITYCKAM €KEMECSYHOr0 HH(POPMAIMOHHOTO ykaszaress «HanuoHajgbHBIC CTaHAAPTHI» 3a
TeKymui roa. Eciau 3aMeHeH CChUIIOUHBIN TOKYMEHT, Ha KOTOPBINA JJaHa HeJaTUPOBaHHAs CChLIKA, TO PEKOMEHIYETCs
MCIOJIb30BaTh JEHCTBYIOILYIO BEPCUIO 3TOr0 JOKYMEHTA C YUE€TOM BCEX BHECEHHBIX B JaHHYIO BEPCHUIO U3MEHEHUH.
Ecnu 3aMeHeH cCbUIOYHBIN TOKYMEHT, HAa KOTOPBIN JaHa AaTHPOBAHHAS CCBLIKA, TO PEKOMEHIYETCSl UCIOIb30BaTh
BEPCHIO0 3TOTO JOKYMEHTAa C YKa3aHHBIM BBINIE TOJOM YTBepKIeHHs (mpuHATHSA). Ecnmm mocne yTBepKAeHUS
HACTOSILIET0 CBOJIA MIPABUJI B CCHUIOYHBIN TOKYMEHT, Ha KOTOPBIH J1aHa JaTUPOBAHHAS CChUIKA, BHECEHO U3MEHEHUE,
3aTparuBaoIlee MOJIOKEHIe, Ha KOTOPOe JaHA CCHUIKA, TO 3TO TOJIOKEHUE PEKOMEHAyeTCs MPUMEHATh 0e3 ydera
JIAaHHOTO M3MeHeHHs. ECM CChUTOUHBIN TOKYMEHT OTMEHEH 0€3 3aMEHBI, TO TIOJIOKEHHNE, B KOTOPOM JIaHa CChIIKA Ha
HETo, pEKOMEHIYETC Sl MPUMEHSITh B YaCTH, HE 3aTparuBarolieil 3Ty cchbuiky. CBeeHHS O JEHCTBUM CBOJIOB MPaBUII
1esiecoo0pa3Ho nposeputh B deaepanibHOM HHPOPMATMOHHOM (HOH/IE CTAHIAPTOB.

3 TepMUHBI U onIpe/IeIeHUsl
B nacrosmem cone npasuin npumenens! TepMussl o CIT151.13330, 'OCT P 53187, TOCT
31296.1, CII 120.13330.

4 AkycTHYecKHe pacyeThl U BbIOOP MepONPHUATHIA 110 CHUKEHHIO IIIyMa HA ceJIUTeOHOM
TEePPUTOPHHU OT HCTOYHUKOB, PACIIOJIOKEHHBIX HA HA3¢MHBIX 00bEKTAX METPONOJIUTECHOB

4.1 O01mme moJI0KeHUus

4.1.1 VlcroyHMKaMH [ITyMa Ha Ha3€MHBIX 00BEKTaX METPOIOIUTEHOB SBIISIOTCS:

- [10€3/1a METPOIIOIUTEHOB!

- BEHTHISIIUOHHOE 000PYA0BaHUE U KOMIIPECCOPHI;

- TEXHOJIOTHYECKOe 000pyI0BaHUE;

- UIOIIAJIKH TTOTPY30-pa3rpy304HbIX padoT;

- CTPOUTEJbHBIE MAIIMHBI U MEXaHU3MBI,

- aBTOTPAHCIOPT.
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[lo xapakTtepy H3MEHEHHUS BO BPEMEHU IIyMbl MOAPA3JEISAIOT HA IMOCTOSIHHBIE U
HEMOCTOSTHHBIE, B 3aBUCUMOCTH OT TOT0, U3MEHSIETCS JIM YPOBEHb 3ByKa 3a BpeMsi HaO0JeHUS He
Oonee nunm Oonee yeM Ha 5 1bA mpu W3MEPEHUSIX Ha BPEMEHHOU XapaKTEPUCTHKE «MEIJICHHOY
nrymomepa. K mocTossHHBIM 1IyMaM MOTYT ObITh OTHECEHBI, HAIIPUMED, IIYMbI BEHTHIISIIIMOHHBIX
CUCTEM, KOMIIPECCOPOB, TPAHCPOPMATOPOB, K HETIOCTOSIHHBIM IITyMaM — IIyMbI aBTOMOOUIIFHOTO
1 5KEJIE3HOI0POKHOTO TPAHCIIOPTA, 3EMIIEPOMHBIX MAIINH, TOAbEMHBIX MEXaHU3MOB U T. II.

4.1.2 B coorBerctBuu c [l] HOpMHpyeMBIMH MapaMeTpaMu IIymMa Ha CEIUTEOHOM
TEPPUTOPUU U B TOMEIICHUSAX, PACIOJIOKEHHBIX HAa HEW JKWIBIX M OOIIECTBEHHBIX 3JaHUN
SIBJISIFOTCSA:

- JUIsl IOCTOSIHHOTO IlIyMa — YPOBHH 3BYKOBOTO AaBieHus L, 1b, B OKTaBHBIX MOOCax co
cpeanereomerpuueckuMu yacroramu 31,5; 63; 125; 250; 500; 1000; 2000; 4000; 8000 I'u. s
OpPUEHTUPOBOYHOI OLIEHKHU JOMYCKAETCs UCIOIb30BaTh YPOBHHU 3BYKa L4, 1bA;

- 17151 HETIOCTOSIHHOTO IIyMa — SKBUBAJICHTHBIE YPOBHH 3BYKA L4 5k, 1BA, 1 MakcUMaNbHbIC
yYpOBHHU 3BYKA Lavaxe, 1bA. B CII 51.13330 ycTaHOBiIE€HBI TakXe JOIYCTHMbIE SKBHBAJICHTHBIC
YPOBHH 3BYKOBOTO AaBi€HUSI Lo, 1B, mpoHuKaromiero myma B yKa3aHHBIX BBIIIE OKTABHBIX
MOJIOCAX YacToT.

4.1.3 Tlpu oneHKE YpPOBHEW MPOHUKAIOIIETO IIyMa OT OOBEKTOB METPOIOJIWTCHA Ha
CENIUTEOHON TEPPUTOPUM M B MOMELICHUSX >KUIBIX M OOIIECTBEHHBIX 3[aHUM, a Takke IMpHU
YCTAaHOBJICHMH TpeOyeMOro CHWXXKEHHUS YpOBHEM IIymMa CJeAyeT pPyKOBOJCTBOBATHCS
JOTYCTUMBIMU YPOBHSMH B JIHEBHOH (c 7 70 23 4) u HOUHOM (c 23 10 7 4) mepuoibl CyTOK,
ycranoBiieHHbIME B CIT 51.13330.2011 (tabmuua 1) u [1, Tabauna 3].

4.1.4 K OCHOBHBIM THUITaM TIOMEIICHUI MOI3EMHBIX BECTHOIOJICH CTAaHIIMH METPOTOJIUTEHA,
JUISL KOTOPBIX HACTOSIIIIUM CBOJOM IIPaBUJI YCTAHOBJIEHA €IWHAs METOJUKA aKyCTUYECKOIO
MPOEKTUPOBAHUS W METOAbl APXUTEKTYPHO-aKyCTHUECKHUX, CTPOUTEIbHO-aKyCTUYECKUX U
AIEKTPOAKYCTUUECKUX PACUETOB, OTHOCSTCS:

- TPONOPIMOHATIFHBIE TMOMEIICHHUS pPa3HOro oO0bema 0e3 aKyCTHUeCKOTO paseleHUS
[EHTPATHHOTO BECTUOIOJS U TIOCAIOYHBIX TUIATPOPM;

- MPOTOPIMOHATBHBIE TTOMEIIEHUS C pa3AeNieHueM OOIIero 00beMa CTaHIIUU Ha CUCTEMY
CBSI3aHHBIX aKyCTUYECKHX 00HEMOB;

- JIMCIPOINOPLHOHANILHBIE TOMEIIEHUs C pa3Hoil ¢GopMOil MOTONKOB (TUIOCKHE WIH
CBOJYATHIE), C €IMHBIM aKYCTHYECKUM 00HEMOM;

- JUCTIPOTOPIHOHANBHBIE MMOMEIIEHUs C pa3Hoil (OopMON MOTONKOB M aKyCTHUYECKUM
paszneneHnueM o01Iero o0bemMa CTaHIIUU Ha IIEHTPATbHBINA U OOKOBBIE 00bEMBI;

- 3aKPBITHIC U TIOTY3aKPHIThIE CTAHIIMH B YPOBHE TTOCAJJOYHBIX TIATHOPM.

4.1.5 YcraHOBJIEHHbIE HACTOSIIMM CBOJIOM IPaBHJI METOJIbI U3MEPEHMSI U OLIEHKH IIyma
MPUMEHSIOT C 1IeNBI0 KOHTPOJIA IIIyMa, CO3/1aBaéMOT0 B MOMEIIEHUSIX KUJIBIX U OOIIECTBEHHBIX
3IaHUN MPU JBUKEHUHU TTOE3/I0B B METPOIIOJIUTEHAX, HA COOTBETCTBUE JOIYCTUMBIM YPOBHSM.
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4.1.6 Pa0GoThl MO CHIDKEHHIO IIyMa OCYHIECTBISIOTCS IO CIEAYIOUIMM OCHOBHBIM
HaIPaBJICHUSM:

- B HCTOYHMKAaX NIyMa KOHCTPYKTUBHBIMH METOJaMH (CO3laHHE U TPHUMEHEHHUE
MAaJIOIIYMHBIX arperatoB M dKUMaKeH );

- aJIMUHUCTPATUBHBIMH METOIaMH (periiaMeHTaIis BpeMEeHU paboThl HICTOYHHUKOB IIIyMa);

- Ha MyTH pacHpoOCTpaHEHUsi IIymMa OT HCTOYHUKA JO OOBEKTOB NIYMO3AIIUThI
APXUTEKTYPHO-TUIAHUPOBOYHBIMHU U CTPOUTEIBHO-aKYCTUYECKUMH METOJIAMU U CPEICTBAMH.

Hacrosmuii cBox mpaBHsl paccMaTpUBAaeT CPEACTBA CHUKEHHS IIyMa Ha IyTH €ro
pacrpoCTpaHEeHHUS.

4.1.7 CpenctBa myMO3alluThl, CIIOCOOCTBYIOIIHNE OOCCIICUCHHIO JOIMYCTUMBIX YPOBHEH
nryma, ClieyeT pa3padaTsiBaTh HA OCHOBE aKyCTUYECKHUX PacueTOB.

4.1.8 OneHKy COOTBETCTBUS JONYCTUMBIM YpPOBHSIM IlIyMa B PACUETHBIX TOUYKAaX B
MOMEIICHUAX WM Ha TEPPUTOPUU 3aCTPOUKHU JJISI UCTOYHHKOB, CO3JIAIOMINX MOCTOSIHHBIM LTyM
Ha 3aMHUIIAEMBIX 00BeKTaX, Al cyw.rp i OMPEnEstoT Mo hopMmyIie

ALCyM.Tp i= LcyM i— Lnon is (41)
r1e Leywmi — CyMMapHbIi ypOBEHB 3BYKOBOTO JIABJICHHS B i-if OKTABHO# MTOJIOCE YaCTOT B pacYeTHOM
TOUYKe (M3MEPEHHBIN WM pacCUUTaHHbIN), 1B, BerunciasiemMblil o popmyie

L., =10lg 310"
cymi g =t ' (42)

rae N — 4nciao olHOBPEMEHHO pabOoTaOIUX HCTOYHUKOB IIyMa;
Lij — ypOoBeHb 3ByKOBOT'O JJaBJICHHS B i-ii OKTaBHOII OJIOCE OT J-r0 HCTOYHHKA Iyma, ab;
Lson i — IOMYCTUMBIH YPOBEHb 3BYKOBOT'O JABJICHHS HA 3alUIIACMOM OOBEKTE B I-ii OKTaBHOM
nosoce, 1b.

OneHKy COOTBETCTBMSI IIYyMOBOIO pexXuMa Alacywmrp HOPMATUBHBIM TpPeOOBAHUAM

JIOITYCKAETCs BBIIOJIHATH IO (hopMmyJie
ALACyM.Tp = I—AcyM — LAon, (43)
rze Lacyw — CcyMMapHBIi ypOBEHb 3ByKa OT HCTOYHHMKOB IIyMa B pac4eTHOU Touke, 1bA4;
LAson — TOTTyCTUMBIN YPOBEHB 3BYKa Ha 3amuiiaeMomM o0bekTe, 1bA.

CyMmMapHbIil ypoBeHb 3BYKa Lacyw U3MEPSIOT MIIHM PACCUUTHIBAIOT 110 CyMMapHBIM YPOBHSIM

3BYKOBOTI'O JIaBJIEHUS B OKTABHBIX M0OJIOCAX YACTOT Leyw i IO popmyie

L, =10lg310" "™ (44
i=1

Acym

riae Aj — 3HaYeHHE YaCTOTHOW XapaKTEepUCTUKU A IlyMOMepa Ha CpeTHEreOMETPUUECKON YacToTe
(fer) 1-i oxTaBHO# nosockl, 1b, npuaMaemoe corsiacio 'OCT 17187 mo Tabnune 4.1.

Tab6numna4.l—YacroTHas xapakTepucTuka A miymoMepa

i 1 2 3 4 5 6 7 8
fer, I'ix 63 125 250 500 1000 2000 4000 8000
Ai, nb —26,2 -16,1 8,6 -3,2 0 +1,2 +1,0 -1,1

IIpumeuanus

1 OrpunarensHoe 3HaueHHE BETHIUH Alcywrp iy Algeymrp XapaKTEpHU3yeT YIOBIETBOPEHHUE IOITYCTHMBIX
YPOBHEH IIymMa B pacyeTHOH TOYKe, IOJIOKHTEILHOE — COOTBETCTBYET TPEOYEeMOMY CHIDKCHMIO YPOBHEH IIyma,
KOTOPOE MOXKET OBITh JIOCTUTHYTO CHHKEHHEM U3JTy4aeMOTr0 HCTOYHMKAMH IIIyMa HJIH ITOBBIIIEHUEM ITYMO3AIIUTHBIX
Ka4eCTB CPEACTB, MPEMSITCTBYIONINX PACIPOCTPAHEHHIO IITyMa.

2 OueHKa ypoBHS 3BYKOBOT'O JIaBJICHUsI B OKTaBHOH I10JI0CE CO CpeAiHereoMeTpudeckoii yactoroi 31,5 ' e
nposoautes [2].

4.1.9 Tlpu pabore Ha 0OBEKTE METPOIIOJIUTEHA HCTOYHUKOB, CO3/IAIOIINX HEITOCTOSIHHBIN
IIyM, OIIEHKa COOTBETCTBHUSI HOPMAaTHBHBIM TPEOOBAHUSM BBITTOIHSETCS TT0 (hOpMyIIam:

ALA3KB.CyM.Tp =L AdKB.CYM — L AdKB.JI0M (45)
ALAMaKC.Tp = L Avaxe — L AMakc. 1011, (46)
rae L aoscys, L Avake — OOIIMI SKBHBAJICHTHBIH M MaKCHMaJbHBIH YPOBHHM 3BYKa B PAacUETHOM
Touke, N1bA,

4
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L Aske.zom, L Astaxc.ron — JOITyCTHMBIE SKBUBAJIEHTHBIA M MAaKCUMAaJIbHBIN YPOBHU 3ByKa B pacUeTHON
Touke, 1bA, onpenensemsbie no 4.1.3.

OOmmii SKBUBAJICHTHBI YPOBEHb 3BYKa OIPEICISIOT HHEPIeTUUYECKUM CIIOKECHHEM
CYMMAapHOTO YpOBHSI 3ByKa L Acyw OT HMCTOYHUKOB IMOCTOSHHOTO IIIyMa, OIPEAEIECHHOTO IO
dopmynam (4.2), (4.4), 1 cyMMapHOTO KBUBAJIEHTHOTO YPOBHS 3BYKa L Aske.cym OT MCTOYHHUKOB
HEIOCTOSIHHOTO IiyMa, 1bA, o Gopmyie

LABKB‘CyM ~10 Ig(loo,lLAcyM +100,1LA3](B.CYM ) (4 7)

[lpu sTOM BHaYaje ONPEACIAIOT CyMMapHbIi ypoBeHb 1o ¢opmyne (4.2), a 3arem
BBIMOJIHAIOT KOppekuuio A mo gpopmyite (4.4).

CyMMapHbIi SKBUBAJICHTHBIA YpPOBEHb 3ByKa OT HMCTOYHHUKOB HEMOCTOSHHOTO IlIymMa
paccuuTHIBAIOT 110 opMyIie
_ N’ O’lLAaxsj

101g jz:llo , (4.8)
rae N' — 4uciao UCTOYHUKOB HEMOCTOSHHOTO IlIyMa, pa0OTaloMIUX B TEUCHUE BPEMEHH OLIEHKH T
ryMmoBoro BoszeicTBus (16 4 gHeM, 8 4 HOYBIO);
L 45xsj — IKBUBAJICHTHBIN YPOBEHB 3BYKa |-T'O UCTOYHHUKA HEIMOCTOSIHHOTO IIyMa, ONPEIeIIsIeMblii

KaK CpCIHEC 110 HUHTCHCUBHOCTH €0 3HAUYCHUC 3a BPEMS OLICHKHU T I10 Q)OPMYHC

K
O.lLAJ-

1m
LAamj =10 Ig ;%Tklo ! (49)

L

AdKB.cyM

IJIe m — YHCJIO MHTEPBAJIOB C PA3JIMYHBIMH 3HAYCHHUSMHU YPOBHS 3BYKa HA MHTEPBAJIC BPEMEHH
OLIEHKHU T;
Tk — JUINTENHFHOCTH MHTEpBANa ¢ ypoBHeM 3ByKa L*aj, u.

4.1.10 Eciin cymMMapHBIi IIyM B pacdeTHOW TOYKE MPEBBIIIAET AOMYCTUMBIA YpPOBEHBb
(ALcympi > 0 wmet ALcywrp > 0; ALAsks.cymrp > 0 11l AL Avaxe.mp > 0), ClieIyeT onpeaeanuTh HCTOUHHKH
MOBBIIIEHHOTO IIIyMa B JAHHOW pPacYeTHOW TOYKE ¥ JUTSl K&KIOTO U3 HUX OINPENENUTh Tpedyemoe
CHIDKEHHE LIyMa.

TpebyeMoe cHMKEHHE ITyMa CIIEAYET ONPEAeNsITh OTACIBbHO Ul KaX/10I0 HCTOUHUKA U3

T'pynil OAHOTUIIHBIX HCTOYHHUKOB IIIyMa.
11 puMedaHHUC— O,I[HOTI/IHHBIMI/I CUHUTAIOT UCTOYHUKH, IJI1 KOTOPLIX B paCCManI/IBaGM()ﬁ paC‘«IeTHOﬁ
TOYKE YCTAHOBJICHBI OAWMHAKOBBIC 3HAUCHUSA NOITYCTUMBIX ypOBHGﬁ myma (HaanMep, BeHTPIJ'I?ITOpBI).

Tpebyemoe cHikenue myma Alqpi ompenenstor s ypoBHEH 3BYKOBOTO JaBIICHHS B
pacyeTHBIX TOYKaX.

Ecnu rpynna ogHOTUIIHBIX UCTOYHUKOB COAEP>KUT UCTOYHHUKH IIyMa, YPOBHHU 3BYKOBOTO
JABJICHUSI B PACUETHOM TOUYKE OT KOTOPBIX paznuyarorTcs Oosnee yem Ha 10 nb, takyro rpynmy
pa3buBalOT Ha JiBE MOATPYIIBI: MOJArPYIIY HCTOYHUKOB IIyMa, YPOBHH 3BYKOBOI'O JaBJIEHUS OT
KOTOpPBIX B paccMaTpuBaeMOM pacueTHOl Touke He Ooinee ueM Ha 10 nb oTimMuaroTcs OT
HanOOJIBIIEr0 YPOBHS 3BYKOBOT'O /IaBJICHUS B JAHHOW PacYETHOM TOUYKE M MOJATrPYIITY OCTAIbHBIX
MCTOYHUKOB IlIyMa ¢ 6oJjiee HU3KUMHU YPOBHSIMU 3BYKOBOTO JIaBJICHUSI.

JUist KakJ0ro M3 MCTOYHHMKOB IIyMa MEPBOM MOATPYIIEI TpeOyeMoe CHHKEHHE IIyMa,
CO3/1aBaeMOe B PaCYCTHOM TOUYKE I-M HCTOYHUKOM ALy i, BBIMHCIISIOT 10 (hopmyrie

ALqpi=Li— Lgon +101g Ny, (4.10)
rie Li — ypoBeHb 3ByKOBOT'O JIaBJIeHuUs, 1b, CO3/1aBacMbIii B paCUE€THON TOYKE i-M HCTOYHHKOM;
L son — IOTYCTHMBIN ypOBEHB 3BYKa Ha 3allMIIIaeMOM 00beKTe, 1b;
N1 — YMCJI0 HCTOYHUKOB IITyMa B MIEPBOW MOATPYIIIIE.

JUis KakJoro MCTOYHUKA IIyMa BTOPOM MOATPYIIBl TpeOyeMoe CHHKEHHE Iyma

BBIYHCIISTIOT IO (hopMyIie
ALypi=Li—Ln+101g (n—ng) + 5, (4.11)
rzae N — olliee YuciIo NPUHUMAEMBIX B pacueT UCTOYHUKOB LIyMa.
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B n He cienyer BKIIOYATh MCTOYHMKHU IIyMa, CO3JAIOLIUE B PACYCTHOM TOUKE YPOBHH
3BYKOBOTO JIABJICHHS HIKE TONycTUMBIX Ha ALo, onpenensiemoe no popmye
ALo=10Igmn +5, (4.12)
TAC Mp — 9YUCJIO UCTOYHUKOB myMa, YypOBHH 3BYKOBOI'O JaBJICHHA KOTOPBIX, I10 KpaﬁHeﬁ MEpPE, HA

10 nb menee Lon.

I1 puMEeUYaHHUC— B Cl1y4dasix, €CJIv 4Jid UICTOYHHUKOB, CO3AAr0INX B pacquHoﬁ TOYKEC 6onee HU3KHC YPOBHU
3BYKOBOT'O HJAaBJICHUA, NOJTYy4arOTCA GOHLHII/IC 3HAYCHUA TpeGyeMoro CHWXKCHUA 1IyMa, CICAYCT B HpHHHTOﬁ CXEMC
pa361/IeHI/[$I HNCTOYHHMKOB Ha ABC I'PYIIbI paCCUUTATh CyMMapHLIﬁ YPOBCHb 3BYKOBOI'O IaBJICHUSA B pacquHOﬁ TOYKE C
yueToOM HaﬁﬂeHHLIX 3HAaUYEHUN TpeGyeMoro CHWIKCHHA IIyMa OTACJIbHBIX HCTOYHUKOB U OTKOPPEKTHPOBATH
IMOJYYCHHBIC TaHHBIC.

4.1.11 HeoOxoauMmble aKyCTHYECKHE pacyeThl W MPEIJIOKCHHUsI 10 00ECIICUCHUIO
JOIYCTUMBIX YPOBHEH IITyMa PEKOMEHIYETCS BKIFOUaTh B COCTAB MPOCKTHON JOKYMEHTAIIUU Ha
BCEX OCHOBHBIX CTaAMsIX MpoekTupoBanuu B cootBercTBuU ¢ CIT 51.13330.2011 (pazaensr 4, 8).

4.2 Bb100p pacueTHBIX TOUEK

4.2.1  PacyeTHble TOYKH PEKOMEHIYETCsl pacrojaraTh Ha KpaT4alIIeM pPacCTOSTHUU OT
HauOojiee MHTEHCUBHBIX MCTOYHMKOB IlIlyMa Ha OOBEKTe METPOIOJUTEHa, B Hauboiee
XapaKTEPHBIX MECTAX:

- JUIs 3JaHU U COOPYXEHUI — B 2 M OT Hapy’KHBIX OTpa’KJal0IIMX CTEH Ha BbIcoTe 1,5 M OT
I10JI1a TIEPBOT'O U MOCJEIHEr0 ATAKEH;

- 1711 TEPPUTOPUIN — HE MEHEE YEM B 2 M OT CTEH OKPY’KaIOLUX 3JJaHUI U COOPYKEHUH Ha
BbICOTE 1,5 M OT MOBEPXHOCTH 3€MJI U HA BBICOTE CEPEIUHBI OKOH BEPXHUX ITAKEHN 3JaHUM;

- ISl TIOMEIIEHUH — B 2 M OT OKHA Ha BBICOTE 1,5 M OT OBEPXHOCTH T0OJIA.

4.2.2  1lpu BBIOOpE PaCYETHBIX TOUEK CIIEYET YUUTHIBATD CIEAYIONINE JAHHBIE:

- paccTosiHME OT 3aIIUIIAEMBIX OT IIyMa OOBEKTOB O TPAHHUIBI TEPPUTOPHH OOBEKTa
METPOIOJINTEHA;

- pacrosiokeHue Haubosiee MHTEHCUBHBIX MCTOYHHKOB IIyMa HAa TEPPUTOPUH OOBEKTa U
(akTOp HaNPaBICHHOCTH UX U3TY4YEHUS;

- HaJIM4Me SKPaHUPYIOIIUX 3aHUM U COOPYKEHUI Ha IIyTH paclpOCTPAHEHUS LIIyMa;

- HA3HAYEHUE 3alUIIAEMBbIX OT IIyMa OOBEKTOB.

4.2.3 B COOTBETCTBUU C BBIIICYKa3aHHBIMH JAHHBIMHA COBOKYITHOCTH PACYETHBIX TOYEK
OyZIeT BKJIIOYATh:

a) TOYKY, NMPUBA3AHHYIO K 3alUIIAEMOMY OT IlIlymMa OOBEKTy, ONukaillieMy K IpaHule
TEPPUTOPUN 00BEKTA METPOIIOJIUTEHA;

0) TOUKM, IPUBSI3aHHBIE K 3aIUIIAEMBbIM OT IIymMa 0O0beKTaM, OymxkailluM K Haubosee
WHTCHCUBHBIM, HEAKPAHUPYEMBIM UCTOUHHKAM IITyMa;

B) TOUKH, IPUBSA3AHHBIE K OJIMKAaHIINM K O0BEKTY METPOIIOJIUTEHA, 3alllMIIAeMbIM OT LIyMa
00BEKTaM, K KOTOPBIM IMPEIbSBIISAIOTCS Oojiee KecTKHe TpeOOBaHMs Ha JOMYCTHMBIM ypOBEHBb
IIyMa, YeM BHIOpaHHBIE B COOTBETCTBUH C TIEPEUUCTICHUSIMH ), 0).

4.3 Pac4yer o:kxuaaeMbIX ypOBHEi IyMa OT CTALIMOHAPHBIX 00bEKTOB

4.3.1 Ucxoanble JaHHbIE

4.3.1.1 [na pacuera OXHIACMBIX YPOBHEW IyMa B pPacUYETHBIX TOYKAX HEOOXOIUMBI
CJIEIYIOIINE UCXOIHBIE MAaTEPUAIIbI:

a) CUTYallMOHHBIM IJIaH TEPPUTOPHH OOBEKTa METPOIOIMTEHAa CO BCEMH 3IaHHUSIMH U
COOPYKECHMAMU U IIPUJIETAIOLIEN 3aCTPONKOM;

0) mepeueHsp, crneuruKanys U IIyMOBbIE XapaKTEPUCTHUKU 000PYAOBaHUS, SBISIOLIETOCS
UCTOYHHKAMU IIyMa 0ObEKTa METPOIIOJIUTEHA;

B) MECTOIOJOXEHHE YCTAaHOBKM IIYMHOTO OOOpYIOBaHUS M HApPYKHBIX OTBEPCTHUIl
BEHTWJISILIMOHHBIX CUCTEM M YIJIBI MEKY HOPMAIISIMU K HAPY’KHBIM OIPa)XACHUSIM, 38 KOTOPBIMU
HaXOJUTCs 3TO 000pyJOBaHNE (HOPMAISIMU K HAPY>KHBIM OTBEPCTHUSAM BEHTHIALIUOHHBIX CUCTEM),
Y HalpaBJICHUSIMU B PacYETHYIO TOUKY (pucyHOK 4.1);
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I') BBICOTA U IIMPHHA SKPAaHUPYIOIIMX 3JaHUI U COOPYXKEHHH — U1 OLICHKU BEJINYUHBI
CHIJKEHHS YPOBHEH 3BYKa 3a CUET SIKPAHUPOBAHMUS;
) XapakTep U MepHobl paboThl IIyMHOTO 000pYI0OBaHHUS.

R

S — ncrounuk myma; R — pacueTHas ToUKa; I — pacCTOSHUE OT OTPAKICHUS 10 PACUCTHON
ToukH; 1 — momenieHue; 2 — OKHO; 3 — HapY>KHOE OTpaKACHUE

Pucynok 4.1 — Cxema u1s onpeesieHust yriia ¢ Me;k1y HOpMaJIbI0 K HAPY/KHOMY
OIrpPaKIeHMIO U HANIPABJICHHEM B PACYETHYIO TOUKY

4.3.1.2 B coorBerctBuu ¢ TpeboBanusmMu CIT 51.13330 mrymoBBIMEH XapaKTEpUCTHKAMH
TEXHOJIOTUYECKOT0 U MH)XXEHEPHOT0 000PYNOBaHUs SIBIISIOTCS YPOBHHU 3BYKOBOM MOIIHOCTH Lw
(111 UICTOYHUKOB MOCTOSIHHOTO 1ITyMa), SKBUBAJEHTHBIE Lwsxe U MaKCUMaNbHbIE Lwyake YPOBHU
3BYKOBOW MOIIHOCTH (/Ui MCTOYHMKOB HEMOCTOSHHOI'O IIyMa) B BOCBMM OKTaBHBIX IOJIOCAX
HOPMHUPYEMOI'0 JMana3oHa CcoO CpeAHereoMerpuueckumu yactoramu 63-8000 I'm. Otum
XapaKTEePUCTUKHN JOJDKHBI COJEPKAThCAd B TEXHUYECKOM JIOKyMEHTAalluM Ha 00OpyJOBaHUE U
npuiaratbcsd K pas3lielly MpoeKTa «3amura  OT IIyMa» paccMaTpUBaeMOro OObeKTa

MCTPOITOJIMTCHA.

IIpuwmeduanune — llymMoBble XapakTepUCTUKH MCTOYHUKOB LIyMa 3asiBIISIET 3aBOA-N3TOTOBUTEINb
o0opynoBaHus B mpuiiaraeMoit Texuamdeckoi qokymeHnrtarmu mo 'OCT 30691. B HEKOTOpHIX citydasx TpeOyeMmbie
IIYMOBBIE XapaKTEPUCTUKM HCTOYHHKOB IIyMa MOTYT OBITh IIOJy4YeHBI pacdeTHbIM IyTeM (HampuMep, II0
3asiBJICHHBIM YPOBHSAM 3BYKa M3JyYSHUS W/HIN OKTAaBHBIM YPOBHSIM 3BYKOBOTO IaBJICHHUS M3ITyUYCHHS B KOHTPOJIBHBIX
TOUYKax), a TaKKe B Pe3yNbTaTe M3MEPEHHH, BBHIIOJHEHHBIX HAa aHAJIOTHUYHOM OOOpPYIOBaHHH B COOTBETCTBHHU C
obmumu  meromamu, ycraHoBieHHbIMH ['OCT 23941, wiu cnenuaibHBIMH METOJaMHU, YCTAHOBIEHHBIMH
CTaHJapTaMH Ha KOHKpETHble BUAbI oOopynoBanus (Hampumep, I'OCT 12.2.016.1 — mms KOMIPECCOPHOTO
obopymoBanus, ['OCT 31352 u T'OCT 31353.2 — ans BeHTHIsiMoHHOTO oOopynoBanus, [OCT 28975 — mns
3eMJICPOMHBIX MAIIIVH).

Jns nedcTBYIOMMX CTAallMOHAPHBIX OOBEKTOB METPONOJIUTEHa B KAauyeCTBE HCXOJHBIX
JAHHBIX JIOIYCKAETCs HCIOJIb30BATh PE3YyJbTaThl M3MEPEHUI YPOBHEH 3BYKOBOI'O JaBJICHHS B
OKTaBHBIX II0JIOCAX YAaCTOT, BBHIIOJHEHHBIX BHYTPU TIIOMEIIEHUH C TEXHOJIOTHMYECKUM
o0opynoBaHMEM B 2 M OT DJIEMEHTOB OrpaXJAIOUIMX IOBEPXHOCTEH C HaUMEHbIIeH
3BYKOM3OJISIIINEH (OKHA, IBepH) pu padbore He meHee 70 % o0opynoBaHus, SIKCILTYaTHPYEMOTO B
MIOMEILEHUY.

4.3.1.3 llymoBBIE XapaKTEPUCTHKH BEHTWJIATOPOB, NMPH HEOOXOAMMOCTH, HOMYCKACTCS
oTpeneNnaTh pacyeToM. [[iIst BBIOIHEHUs pacyeTa He0OXOAUMBI CIeyIOIUe HCXOTHbIE JaHHbIE:
HoMep BeHTHIIATOpa, ero KII/I, vactora Bpamenus pabodero Kojieca u €ro JuaMeTp B IpoLeHTax
OT HOMHUHAQJIBHOIO, PAcXOJ BO3JyXa M HAIOp €ro IMOTOKA; A KPBIIIHBIX BEHTUJISATOPOB —
OKpY’KHasi CKOPOCTb U AMAMETp pabovero Koseca.
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Jns onpeneneHus ypoBHEH 3BYKOBOW MOIIHOCTH IIyMa, U3JIy4aeMoro M3 3a00pHBIX H
BBIOPOCHBIX OTBEPCTUN MPUTOYHBIX U BBITSDKHBIX CHUCTEM BEHTUJISIIUU, HEOOXOAMMBI TaKke
CBEJICHUS O NYTEBOW apMmaType M 3JEMEHTaxX BO3JyXOBOAOB: 0O0mIas IJIMHA BO3AYXOBOJA OT
BEHTWJISITOpA 10 3a00pHOT0 WJIM BBIOPOCHOTO OTBEPCTHSI, pa3Mephl €ro MOMEPEUHOro CEUEHHUS,
KOJIMYECTBO M XapakTep IOBOPOTOB M PAa3BETBICHHH BO31YyXOBOAOB, Halu4ue (HaCOHHBIX
9JIEMEHTOB (OTBOJBI, TPOWHUKH, KPECTOBHUHBI), HIHMOEPOB, IpOCCENb-KJIanaHOB, TIIyIIUTENEH
IIyMa, THUIl PaCHpPElEIIUTEIbHBIX YCTPONCTB (HEPETYIMPYEMBIE U PEryJUPYEMbIE PELIETKH,
1ad)OHbI, aHEMOCTAThI, YCTPOWCTBA HA OCHOBE KOHMUECKUX COIIEN).

Pacuer mymMoBBIX XapaKTEpUCTUK BEHTUIATOPOB U YPOBHEH 3BYKOBOM MOILHOCTH IIyMma,
U3ITy4aeMoro 13 3a00PHBIX U BHIOPOCHBIX OTBEPCTUN CUCTEM BEHTUJISIIIUH, CIIEIYEeT BHIIIOJIHSATE B
cootBercTBuM ¢ CII271.1325800.

4.3.2 Jranbl pacuera

AKYCTHYECKHI pacyeT COCTOUT U3 CIEAYIOIUX OCHOBHBIX 3TaIlOB:

a) BBIBIICHHME HMCTOYHHKOB IIyMa U MPEABAPUTEIBHOE PAHKUPOBAHHE HX IO YPOBHIO
M3Jy4a€MOW 3BYKOBOUM MOITHOCTH;

0) BBIOOpP pacYETHBIX TOYCK;

I') OIPEJCJIEHNE YPOBHEH 1IIyMa B paCU€THBIX TOUKAX;

1) onpeJeneHne TpeOyeMoro CHIKEHUSI YPOBHEH 1IyMa B pACUETHBIX TOUKAX.

[Tocne BBIMOMHEHMSI aKyCTUYECKOTO pacdera BHIOMPAIOT KOHKPETHBIE MEPONPUSTHUS IS
obecrnieueHus TpeOyeMOoro CHUKEHHsI YPOBHEH ITyMa B pacueTHBIX Toukax. [IpoBoasT BeIOOp THTIA
U pa3Mepa 3BYKONOIVIOIIAIOIINX, 3BYKOM3OJIUPYIOIIUX KOHCTPYKUUN (3BYKOM3OIMPYIOIIHUX
KOKYXOB, 3BYKOMOIJIOMIAIOIINUX OOMUIIOBOK W KOHCTPYKIMM, aKyCTUYECKUX HKPAHOB), a 3aTEM
BBITOJIHSAIOT IPOBEPOYHBIN PACUET CHUKEHUS YPOBHEH LIIyMa B PACUETHBIX TOUKAX.

4.3.3 Pacuer ypoBHeH 3BYKOBOI0 1aBJICHUS

4.3.3.1 YpoBeHb 3ByKOBOTO JaBJICHUS B OKTABHBIX MOJIOCAX YACTOT B PACUETHOM TOUYKE Ha
TEPPUTOPUHN 3aCTPOMKU PACCUUTBHIBAIOT B COOTBETCTBUU C METOJOM, ycTaHOBIeHHbIM ['OCT
31295.2.

4.3.3.2 IIpu UCTOYHHUKE IIIyMa, PACIIOJIO)KEHHOM OTKPBITO, YPOBEHb 3ByKOBOTO JIaBJICHUS B
I-if mostoce yacTot L B pacueTHON TOYKE BBIYHUCIISIOT 110 hopmyiie

Li = Lwi + 10 Ig®i — AL;, (4.13)
rie Lwi — ypoBeHb 3BYKOBOH MOIIIHOCTH MCTOYHHKA IIyMa B I-i OKTaBHOM MMOJIOCE YacToT, 1b;
®j — QakTop HANpaBIEHHOCTH HCTOYHMKA IIyMa B - OKTABHOW MOJNOCE YacTOT (ISt
HEHAIPaBJICHHBIX HCTOYHUKOB Dj = 1);
AL;j — u3meHeHne ypoBHS 3ByKOBOTO JaBlieHUs, 1B, B I-ii OKTaBHOI MOJIOCE YacTOT Ha MyTH
pacpoCTpaHEHHUs 3ByKa OT MICTOYHHKA IIIyMa J0 PACYETHON TOYKH.

[Topsimokx ompeneneHuss 3HAYEHUM ILIYMOBBIX XapaKTEPUCTUK MCTOYHHMKOB IIyma
yCTaHOBJIEH B 4.3.4.

M3meHeHre ypOBHSI 3BYKOBOTO JIaBIICHHS B I- OKTaBHOHM mosioce 4acToT ALj yduThiBaer
pa3ianuHble (PaKTOPHI, BAMUSIONINE HA MHTEHCUBHOCTh 3BYKa IIPHU PaclpoOCTpaHEHUH OT HCTOYHHKA
JI0 pacu€THOM TOUYKH, U SABJISETCSI CYMMOM psiia claaraeMblx

ALi= ALpaci + ALarvi + ALrpi + ALBKpi + ALlseni + ALOTpi, (414)
rne Alpaci — CHUOKEHHE YPOBHSI 3BYKOBOTO JIaBJICHUS B I-il OKTaBHOM IMOJIOCE B 3aBUCHMOCTH OT

paccTOsiHUSL MEXAY HCTOYHHKOM IIIyMa M PpPacyeTHOM TOYKOW, CBSI3aHHOE C
pacxoX/JIeHUEM 3BYKOBOH BOJHBI B INPOCTpaHCTBe, Ob (3aTyxaHHe 3ByKa H3-3a
reOMETPUUECKOH TUBEPIreHIINN);

Alari — CHIDKEHHE YPOBHSI 3BYKOBOTO MaBJICHHS B I- OKTaBHOW II0JIOCE, CBSI3aHHOE C
MOTJIOUIEHHEM 3ByKa B atMocdepe, Ab;

ALpi — U3MEHEHHE YpOBHS 3BYKOBOTO JaBICHHS B I- OKTaBHOH MOJOCE, BBI3BIBAEMOE
BIIMSIHUEM TPYHTA, Ab;

ALsxpi — CHUKEHME YPOBHS 3BYKOBOI'O JIaBJIECHUS 3KpaHaMu, 1b;

ALseni — CHUKEHHE YPOBHS 3BYKOBOTO JIaBJCHHS B I-if OKTABHOM IOJIOCE MOJIOCAMH 3€JIEHBIX
HacaXJIeHuH, 1b;
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ALorpi — BIUSTHEE OTPaXEHUS 3BYKa OT MPEMSATCTBUI B I-if OKTaBHOH mosoce, 1b.

3uauenus crnaraeMbiX Alpaci, ALlami, ALrpi, ALskpi, Alsesi cienyet paccuutsiBath no 'OCT

31295.2 (ananoruyto ciaraeMbiM Adiv, Aatm, Agr, Abar, Afol), ALompi — 110 4.3.3.3.

IIpumeuanus

1 Kaxpnoe cnaraemoe, Bxozsiiee B hopmyiy (4.14), paccunThIBaloT B OTJEIBHOCTH M TaKMM 00pa3oM, Kak
OYyATO OCTaJbHBIE COCTABIAIONINE OTCYTCTBYIOT.

2 Cnaraemble B Qopmyne (4.14) SBISIOTCS MOJIOKUTEIBHBIMH, €CJIM OHH NPHBOJAT K CHH)KEHHIO YPOBHS
3BYKOBOTO JlaBleHus. B ToMm ciryuae, eciau ypoBeHb 3BYKOBOI'O JaBJICHHs yBEIHMYUBAETCSA, TO CIaraeMoe JOKHO
UMETh OTPULIATENIbHBIN 3HAK.

4.3.3.3 OtpaxeHue 3ByKa OT NPEensTCTBUI

JIJ1st IpensiTCTBU, paCIONIOKEHHBIX HA PACCTOSIHUH 0oJiee 2 M OT pacueTHOM TOYKH, AL orpi
cinenyer paccuuthiBath 1Mo ['OCT 31295.2-2005 (mompazgen 7.5). Jns 3manus, B 2 M OT
IIOBEPXHOCTU KOTOPOTO pacIoyIoKeHa pacueTHas Touka, B coorBeTcTBUM ¢ ['OCT 31296.2
nonyckaercsi npuHUMath ALomi = 3 1b (1bA).

4.3.3.4 ]lnsi MCTOYHUKOB MIyMa, PACIOJIOKCHHBIX B IMOMEIICHUSX, YPOBEHb 3BYKOBOTO
naBieHUs Li B OKTaBHBIX MMOJI0OCAX YACTOT B pacyeTHOW TOUYKE ompenesisioT mo ¢popmyie (4.13).
[Tpu 3TOM HEOOXOIMMO 3aMEHUTH B HEW YPOBEHb 3BYKOBOM MOIIIHOCTH Lwi Ha ypOBEHb 3ByKOBOM
MOIIIHOCTH Lwipi IIIyMa, MPOIIEAIIETro Yepe3 Hapy>KHbIE OTPakIeHUs TOMEIEHUS C UICTOYHUKAMU
mryma (onpenenstot o 4.3.4.2).

Borurcienue 3nauenust 10 1gdi B 3aBUCHMOCTH OT yTJIa (0 MEKIY HOPMAJIBIO K HAPY)KHOMY
OTPAXJACHUIO TIOMEIICHUS C MCTOYHUKAMM IIIyMa W HAINPaBICHUEM B PACUETHYIO TOYKY (CM.
pucyHOK 4.1) HEOOXOAMMO MPOU3BOAUTH C TIOMOIIIBIO TAOIHUIIBI 4.2.

Ta6nuinad.2—3aBucumMocTh (paKkTOPa HANPABJIEHHOCTH OT yIJia @
¢, Tpan 0 45 90 135 180
10 1g®, nb 0 -3 -5 -10 -15

N3meHeHne ypoBHs 3ByKOBOTO AaBICHUS Alpaci, ALari, ALrpi, ALokpi, Alseni 1 ALorpi Ha TTyTH
pacrpocTpaHeHust 3ByKa OT HapYKXHBIX MOBEPXHOCTEH mometieHust onpenenstor mo 4.3.3.2. [lpu
3TOM PACCTOSIHUSI OTCUUTHIBAIOT OT HAPYKHBIX MOBEPXHOCTEN MIOMEIIIEHHH, a BBICOTY HCTOYHUKA
myma hs OepyT Ha ypOBHE CepelMHBI JJIEMEHTA OTPAXKICHUS MOMEIICHHS C HaWMCHBIICH
3BYKOM3OJISIIMEN (OKHA, OTKPBITON (OPTOUKH, (PpaMyry UM CTBOPKH OKHA).

[Ipy OTCYTCTBMM Ha IYTH PacUpOCTPAHEHUsS 3BYyKa MpErpaj B BUAE SKPAHOB HIIU IMOJIOC
3eJIeHbIX HacaxaeHu NpUHUMAIOT Alspy = 0 1 ALser = 0.

4.3.3.5 Eciii HCTOYHUKOM ITyMa SIBJISIETCS BO3yX03a00pPHOE MM BHEIOPOCHOE OTBEPCTHE
CHCTEM, HCHOJb3YIOIUX BEHTHJISATOPHl MM KOMIIPECCOPHI, OKUIAeMble YPOBHHU 3BYKOBOI'O
JIABJICHUS B PACUETHBIX TOYKAX L BEIYUCISIOT IO popMmyIie

Li = Lwi — ALwicern + AL: — AL;, (415)
rie Lwi — ypoBeHb 3BYKOBO#T MOIIIHOCTH BEHTUIIATOPA B i-i OKTaBHOM moitoce, b, onpeaenseMbiit
o 4.3.4.3;
ALWicern — CyMMapHOE CHHKEHHE YPOBHS 3BYKOBOW MOIITHOCTH TI0 TTyTH PacIpOCTPAHEHUS 3BYyKa
B BO3JIyXOBOJI¢ B I-if okTaBHOU T0JI0Ce, 1B, onpeaensiemoe 1o 4.3.4.4;
ALy — mokazarenp HalpaBICHHOCTH M3JIydeHHs 3BYKa, 1B, ompenenseMsblii o pucyHKy 4.2,
ALi — cHIDKeHHE ypOBHS 3BYKOBOTO JaBlieHUs, 1b, B I-0i OKTaBHOM MMOJIOCE YAaCTOT HA MyTH

pacrnpocTpaHeHHs 3ByKa OT HCTOYHHKA [ITyMa JI0 pacue€THOW TOYKHU, COTJIacHO (hopmyIie
(4.14).
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AL=0gB
. 1AL=-54B
a e A 0 AL=-3a AL.= -3 B
o AL~ -3 ob
::: ALy=-5 b AL.=-5ab
N
N AL,=0 b
N
AL=-7 b AL=-7 b
AL.=-3 gb
AL=-5 b AL=-10 a6
6
AL,= -3 ,qE\/ AL=-3 b
3
AL=0p16 ! AL=0ab

. T, W . . W e
=

AL=-3 ns/‘- : ‘ "N AL.=-3 g6

a — IYM U3JIy4acTCAa 4€PEC3 BCHTUIIIIUOHHYIO PECIICTKY B CTCHC 3/JaHUA, 60— IOyM U3TYy4a€TCAd OTKPBITHIM
KOHIOM BO3AYyXO0BOAAd HAa KPOBJIC; B — IYM HU3JIy4aCTCA 4Y€PC3 BECHTUWIAINOHHYIO IIAXTY Ha KPOBJIC

Pucynok 4.2 — IloxkazaTtejb HAaPaBJIEeHHOCTH U3JTy4YeHHUs IIyMa Yepe3 0OTBePCTHSI BEHTHISIMOHHBIX
peleToK, BO3AYXOBOA0B, INAXT M MOAO0OHBIX 3JIEMEHTOB

4.3.3.6 YpoBeHb 3BYKOBOI'O JABJICHHS B i-if okTaBHOH mojoce Lpni IIyma, MPOHMKAIOLIETO
CHApY’KHU B 3alIMIIaeMOe IIOMEIIeHUE, ONPEACISIOT o hopMyIe

S B,
L, =L —R +10lg—-10lg—+6,
Il 1 1 g SO g BO (416)

rae Li — ypoBeHb 3BYKOBOTO JaBlieHUs, Ab, B i-il OKTaBHOW MOJIOCE CHApYXKH Y OTPa)ICHUSI

3alllMIIaeMOro OT IIyMa NOMEIIEHUs, onpeenseMblil o popmye (4.13);
Ri — M307s1Ms BO3AYIIHOTO IIyMa, 1B, HAPYXKHBIM OrpakJI€HHEM 3allUIacMOoro oT HIyma
noMeleHns: B I-d OKTaBHO# moJoce, ompesensiemMas mo Qopmyie (4.21) myrem
MOJICTAHOBKM B HEE 3HAYEHHMM MapaMETPOB, COOTBETCTBYIOIIUX PAcCMaTpUBAEMOMY

OTPaXKICHHIO;
S — mTomamb, M2, HAPYKHOTO OTPAK/IEHHS, Yepe3 KOTOPOE IIYM MPOHUKAET B 3aIUIIAEMOe
MTOMEIICHHE,;
So=1wm?%
Bi — MOCTOSIHHAas 3aIMIAEMOT0 OT IIyMa IIOMENIeHHs B i-ii OKTaBHOH Tonoce, M2,
onpenensieMas o 4.3.4.2;
Bo=1wMm

4.3.4 IllymoBbIe XapaKTepUCTHKU HCTOYHHUKOB IIIyMa

4.3.4.1 3naueHust ypoBHEH 3ByKOBOI MOIIHOCTH Lw (1711 MCTOYHUKOB MOCTOSIHHOTO 1IIyMa),
SKBUBAJIEHTHBIX Lwsxse U MAaKCUMaANBHBIX Lwymake YPOBHENW 3BYKOBOM MOIIHOCTH (/1711 HICTOUHUKOB
HEMOCTOSIHHOTO NIyMa), a TaKXKe I0Ka3aTels HanpaBieHHOCTH @ B BOCBMM OKTAaBHBIX IOJIOCAX
HOPMHUPYEMOI'0 JHala3oHa NPUHMMAIOT IO JaHHBIM, IPUBOJUMBIM B CONPOBOAUTEIBHON

10
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TEXHUUYECKON TOKYMEHTAllMU Ha UCTOYHUK Inyma (cM. 4.3.1.2). IIpu orcyrcTBun 3HaueHuii O B
JOKyMEHTaluu npunumMaiotr O = 1.

Jiiss 060pynOBaHUSI CUCTEM KOHAMIMOHWPOBAHUS, a TAK)KE BEHTUJISATOPOB 3HaueHHUs Lw
MOTYT OBITh MPUHATHI IO KaTaJIoraM (IOKyMeHTaM) (pupM-U3TOTOBUTEIICH.

4.3.4.2 B cny4ae, eciM UCTOYHUK 3BYKA HaXOJUTCS BHYTPHU MOMEIIEHHS], YDOBEHb 3BYKOBOM
MOIITHOCTH Lwpi IilymMa, mpoIieaiiero yepe3 Hapy>KHbIe OrpaskICHHs TOMEIICHHSI, BBIYUCIIAIOT O

dbopmyie

Lynpi = L,,; +101g 2 -R, =6, (4.17)
0
e Lgsi — YPOBEHB 3BYKOBOT'O IaBJICHUS B I-if OKTABHOM I10JIOCE Yy HAPYIKHOT'O OTPAXK/ICHUS BHYTPU
MMOMEIICHHU C UMICTOYHHMKAMHU IIIyMa, ,I[B;
Sor — MJIOMIAIb HAPYKHOTO OTPAKICHUS, M

So=1wm%
Ri — M30IsI1IMsT BO3IYIIHOTO IIyMa HApY)KHBIM OTPaKICHHEM IOMCIICHHS B - OKTaBHOM
nosoce, ab.

YpoBeHb 3BYKOBOT'O J[aBJICHHS B I-il OKTaBHOU I0JIOCE Y HAPYIKHOTO OTPaXKICHUS BHYTPH
HOMEIIEHUS C UCTOYHUKAMU MIyMa Lgyi, 1B, BBIYUCIAIOT 110 popmyiie

D 1 A0 i B.
— AWK _
L., =10lg kZ:llo 101g B, +6, (4.18)
rae Lwki — ypoBeHb 3BYKOBOW MOIIHOCTH K-ro MCTOYHHMKA IlIyMa, PAaCHOJ0KEHHOTO BHYTPH
ITOMEIIEHHS, I-i OKTaBHO# 1oJjoce, 1b;
N — YKMCJI0 UICTOYHUKOB IIyMa B IIOMEIICHHH;
Bo=1 M2;

Bi — mocTosHHas IIOMCIICHHA B i-0li OKTaBHOM I10JI0CE, M2

, BBIYMCJIIEMaAs I10 Q)opMyne

Bi = Biooopi, (4.19)
rae Biooo — moCcTOSIHHAS TTOMENICHUSI B OKTABHOM TOJIOCE CO CPEAHET€OMETPUUYECKON YacTOTOU
1000 T, M2, omnpenaensiemas o tabnuiie 4.3 B 3aBUCUIMOCTH OT 0O0beMa V, M, ¥ THTIA
MTOMEIICHUS;
Wi — YaCTOTHBI MHOXKHUTEIb, ONpeaesieMbli o Tabnuiie 4.4.
[Tpumeuanue— Ecau nnuHa nomenieHus Oojiee 4eM B 5 pa3 IPEBBIIIAET €r0 UIMPUHY
WIH BBICOTY, MOCTOSIHHYIO TOMeIIeHus Biooo pexomeHmyercs ompeaensTs mo tabnuie 4.3 B
3aBUCHMOCTH OT 3HA4eHUS BooOpakaeMoro odwema V), onpezensemoro mo Gopmyiie

5h°b mpum b<5h

V'= . , (4.20)
25h° mpu b >5h
rae h — MeHbIIMi pa3mep moMerieHus, M;
b — BTOpOIi 110 BeMuMHE pa3Mep MOMELICHHS, M.
Taonxnwumnga 4.3 IMocrogunas nomewenus Biooo
Tun
Ormucanue B1ooo
TIOMEIICHUS
1 MertannooOpabaTbIBaroIiie  MacTepCKHe, BEHTWIALMOHHBIE KaMephl, V/20
reHEPaTOPHbBIC U MAITMHHBIC 3aJIbI U T. II.
2 JlaGoparopuu, 1epeBooOpadaThIBAIOIIME MACTEPCKHE U T. I1. V/10
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Taonuuoa 4.4-—YacToTHBIH MHOKUTEID i

YacTOTHBIN MHOYHUTEND Wi, IJIS CPETHETCOMETPUIECKUX YACTOT OKTABHBIX II0JIOC,
O0BeM l'IOMgeHleHI/IH I
Vim 63 125 250 500 1000 2000 4000 8000
Menee 200 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 15 2,4 4,2
Cseimze 1000 0,5 0,5 0,55 0,7 1 1,6 3 6

W30msimuro BO3AYIIHOTO IIIyMa Hapy>KHBIM OrpaxacHueM Rj onpexnensitor o popmyre
-0,1R . -0.1R i -0,1R _:
See’10 T +5,+5,,-10 T +S_ 10 T
S,

R, =-10lg , (4.21)

r71e Sox, Roxi — ITOIIA b, M2, ¥ H30JISILHS, 1D, BO3YIIHOTO IITyMa JIJIsl OKOH B I-i OKTaBHOI 110JI0CE;

Sus, Rusi — TO 3Ke 11st IBEpeid;
Ser, Reri — TO ke 71 CIUIOIIHOM YacTH HApY>KHOTO OTpaXKAeHUsI (CTEHBI);
S¢ — TUIOIAAb OTKPHITOM YacTu GopTOUKH (hpaMyrn);
Si=1M>

[Tpy BBHINOTHEHWU HAPYKHBIX OTPAXKACHUH U3 TPAJUIIMOHHBIX CTPOUTEIBHBIX MaTepHajoB
(kupnu4y, OETOH W T. . MaTepUaloB, MPHUMEHSAEMBIX JUIsI OTallJIMBaeMbIX mHomerieHuit) R
JIOITYCKAeTCs ONpenenaTh no dgopmyine (4.21) 6e3 yuera unena Se; - 107 01R,

N305s11110 BO3AYIIHOTO IITyMa OKHOM € OTKPBITOM (popToukoil uiu GppamMyroil HpuHUMAOT
paBuoii 10 nb.

Jlonyckaercs BelnonHeHHE pacueTa L., B coorserctBuu ¢ CII 254.1325800.

Jis  nedcTBYOIUX OOBEKTOB METPOINOIMTEHA 3HAYEHUS! Luii CIEAYeT OINpeaesiTh
HOCPEICTBOM U3MEPEHU, BBINOJIHAEMBIX B COOTBETCTBUU € 4.3.1.2 (cM. mpuMedaHue).

4.3.4.3 TIpn HeoOXOAMMOCTH 3HAUSHHSI YPOBHS 3BYKOBOM MOIIHOCTH Lwi, 1B, BeHTHIIsATOPA,
U3Iy4aeMoi B IPUCOETUHSIEMbIE BO3/lyXOBO/bI BCACBIBAHUS U HATHETaHUS, pACCUMTHIBAIOT IO €TO
KPUTEPHIO IIYMHOCTH (WM Ha OCHOBE YACIBHBIX YPOBHEH 3BYKOBOH MOIIHOCTH) U
a’poaMHaMuuecKkuM napamerpaMm B coorBercTBuuM ¢ CII 271.1325800. B coorserctBun ¢ CII
271.1325800 crmenyeT paccUMTBHIBaTh TaKKe NIYMOBBIE XaPAKTEPUCTHKH ITYyTEBOH apMaTypbl
CHCTEM U 3JIEMEHTOB BO3JYXOBOJOB: HPAMBIX YYacCTKOB, (JaCOHHBIX 3JIEMEHTOB KPYIJIOTO HIIU
IPSIMOYTOJIBHOTO CEYEHMsI, WIMOEpOB U JPOCCENb-KIANaHOB, BO31yXOpacCIpeaeaIuTebHbIX
YCTPOMCTB.

3Ha4YeHUsT YPOBHS 3BYKOBOW MOIIHOCTH BEHTHJIATOpA B I-ii OKTaBHOM mmojioce 4acToT Lwi,
nb, n3my4aeMoil B OKpy»Karoliee NpoCTPaHCTBO Yepe3 CTEHKU KOPITyca BEHTUIIATOPA, BBIYUCISIOT
o ¢popmyiie

L, =L, +20lg I:)—V +101g Qg —AL; +AL,,, (4.22)

0 0
rae Liw — KpuTepuit mymHOCTH, 1B, OmpenessieMblii B 3aBUCHMOCTH OT THIIA U KOHCTPYKIIHA
BeHTUIsATOpa B cooTBeTcTBHM ¢ CII 271.1325800.2016 (nmpunoxenue A);
Pv — monHoe maBnenue (Hamop), co3aaBaeMoe BEHTHUIISTOpOM, [1a;
Q — 0OBeMHBII pacxojl BO3yXa BEHTHIIATOPA, M/c;

AL1j — monpaBka, 1b, yunTeiBatomias pacnpesesnenre Lwi mo okTaBHBIM MoJI0CaM 4acToT, ab,
onpenensgeMas B 3aBUCMMOCTH OT THUIa M YacTOThl BpallleHHs pabouero koieca
BeHTWIATOpa B cooTBeTcTBHM ¢ CIT 271.1325800.2016 (mynkT 6.3.2, Tabnumna 6.1);

AL pex — TIOTIpaBKa Ha pexHuM paboThl BeHTHIIATOpA, 1b, B 3aBucuMoctu oT KIIJI BenTHisiTopa,
omnpezensemMas o tabnuue 4.5;
Po =10 Ia;
Q=1wmc.
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Tabnanuma 4.5—IonpaBka ALpex Ha peskuM padoThl BEHTHIISATOPA

KHH MNmaxc 0,9 Nwmaxkc 0,8 Nwmaxkc 0,7 TNmaxc 0,6 TNmaxc 0,4 TNwmaxkc
ALper, 15 0 1 4 6 7 8

3HaueHUs1 ypoBHS 3BYKOBOM MOIIHOCTH Lwi, 1B, KpBIIIHOrO BEHTWIATOpA, U3I1y4aeMOi
OTKPBITBIM ATPYOKOM MJIM Yepe3 CTEHKU KOpITyca, BBIYUCISIOT 110 popmyie

— u D
=L +50lg—+20lg— — AL,
Lyi =L+ 9 -+20la5 Ly (4.23)

0 0

rae L — OTBIEYEHHBIH ypoBeHb, Ab, ompenenseMblii B 3aBUCUMOCTH OT TUIIA M KOHCTPYKIIUH

BEHTHJISITOpA 10 Tabmwuue 4.6;

U — OKpY’KHasi CKOPOCTh pabodero koJjeca, M/c;

D — nuametp pabouero komeca, M;
ALii — mompaBka, y4yuThIBaroIias pacnpeseneHue Lwi Mo OkTaBHBIM TOJ0caM d4actoT, Ab,
ompezensseMas B 3aBHCHMOCTH OT THIIA W YacTOTHl BpAIICHHUS padoyero koieca

BEHTHJIATOPA 110 Tadsmiie 4.7,

Uo = 1 M/c;
Do=1wm.
Ta6nuna 4.6 OrBiedeHHbl ypoBenb L
Bentunsarop OTBie4eHHbIH ypoBeHb L, 1B, U1 CTOPOH
HarHETaHUS BCACBIBAHUS
PannanbHbIi (1IeHTPOOESKHBIN) 28 32
OceBoit 19 19

Tao6numa 4.7 — IlonpaBka ALij, yyuThiBaoliasi pacnpenejieHue YPOBHsI 3BYKOBOM
MOIIHOCTH 10 OKTAaBHBIM IOJOCAM  4YaCTOT JJsl  KPBIIIHBIX

BEHTWISATOPOB
Bentunsrop [Tonpaska ALsj, 1b, pu cpeHEreoOMeTpHUECKUX YacTOTax
OKTaBHBIX 110J10C, ['11
THII HacToTa Bpallel, | g3 | 195 | 250 | 500 | 1000 | 2000 | 4000 | 8000
00/MUH

PanuanpHEbIH 400-480 5 4 8 10 16 23 28 33
o . 720-920 7 6 6 9 12 16 21 29
ceson 1370-1400 9 7 6 6 9 13 | 17 | 23

4.3.4.4 B coorBerctBun ¢ CII 271.1325800 cHmkeHHWE ypOBHEH 3BYKOBOW MOITHOCTH
VCTOYHUKOB LIIyMa, HallpUMEpP, BEHTUJIATOPA WM IPOCCENs, IPU IPOXO0XKIEHUH 110 BO3yX0BOJaM
ONPENENAIOT MOCIEA0BATENBHO IS KAXKI0T0 JIEMEHTA CETH U 3aTeM CYMMHUPYIOT. Clie1yeT UMEeTh
B BUIY, UTO JIa)K€ B aKyCTUUYECKU HE 00pabOTaHHBIX 3JIEMEHTaX CUCTEM COOCTBEHHOE 3aTyXaHue
00BIYHO BEChbMa 3HAUUTEIBHOE U €r0 HEOOXOIUMO YUUTHIBATh.

CyMMapHOE CHHMKEHUE YPOBHEH 3BYKOBOM MOITHOCTH, ALwicern TTO TTyTH paclipoOCTpaHEHHS
3BYKa B BO3/IyXOBOJI€ B I-0lf OKTaBHOI1 ITOJIOCE OMPEEISIOT Mo hopmylie

AL, =Y ALY (4.24)
k=1

rae AL®wi — camkenue YpOBHEH 3ByKOBOM MOIIIHOCTH BEHTHIIATOpA B K-M 271eMeHTE BO31yX0BOIa
B I-if OKTaBHOI mosoce, Ab;
Nc — YKCIIO DIIEMEHTOB CETH BO3JYXOBOa OT BEHTHJIATOPA JI0 HAPYKHOTO OTBEPCTHSL.

13
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B uncno »>nmeMeHTOB, OKa3bIBAIOIIMX CYIIECTBEHHOE BIUSHUE HA 3aTyXaHHE 3BYKa IPHU
pacnpoCTpaHESHUH €r0 B CETH BO3YXOBOa BKIIOYAIOT CIICIYIOIINE 3JIEMEHTHI: TIPSIMbIC YUaCTKH
BO3IyXOBO/Ia, TIOBOPOTHI, U3MEHEHHE TMOTIEPEYHOTO CEYCHUS BO3IYXOBOJA, PA3BETBICHHUE CETH,
OTpPaKCHHE OT OTKPBITOTO KOHIIA BO3IyX0BOJ1a. PacyeT CHUXKECHHS YPOBHEH 3BYKOBOH MOIHOCTH
AL®yi 0T yKa3aHHBIX 57€MEHTOB CETH BO3IYXOBOJA, A TAKKE B HIEMEHTAX BEHTHIISIIMOHHBIX
YCTaHOBOK (B (PHIBTpax, CEKIMSAX YBIAXKHCHHS, IIOJOIPEBa WM OXJAKIACHHSI) CIIeIyeT
BBINIOJIHATE B cooTBeTcTBUHU ¢ CIT 271.1325800.

4.4 Pacuer oskuaaemMbIX ypoBHel 3ByKa OT IBHKYIIMXCS 00bEKTOB

4.4.1 [Bwxymmucsa OObEKTaMU METPOIOJIUTEHA SBIAIOTCA MO€37a, KypCUpYOIIUe Ha
MOJ3€MHBIX, HA3€MHBIX W HAJ3E€MHBIX y4YacTKax JHMHUN MEJIKOro M TIyO0OKoro 3anoxkeHus. Ha
CeNUTEOHOW TEpPPUTOPUHM B OKPECTHOCTHM HA3eMHBIX OOBEKTOB METPONOJIUTEHA MOTYT
pacrosiaraTbCsi HCTOYHMKM HENOCTOSHHOIO IllymMa, TaKW€ KaK peJlbCOBbII M JOPOKHBIN
TPAHCHOPT.

4.4.2 B cootrBerctBum ¢ 'OCT 20444 nryMOBBIMH XapaKTEPUCTUKAMH ITOTOKOB TPAHCIIOPTA
SIBJISIFOTCS SKBUBAJIEHTHBIN Lasks U MaKCUMaNbHBIN Lavake YPOBHU 3BYyKa B 1bA, omnpenensemMble Ha
OIOPHOM paccTOSTHUM Ro OT ocu MyTH WM MOJOCHl JBUXKEHHUS JOPOTH, Hambosee OIM3KUX K
pacyeTHOM TouKe, U Ha BbIcOTE 1,5 M OT YpOBHs I'OJIOBKH pelibca (ISl peabCOBOr0 TPAHCIOPTa,
BKJIIOYAsi TpaMBaK) UM OT YPOBHS MPOE3KEN YacTH (1711 aBTOJIOPOKHOIO TPAHCIIOPTA, BKIIIOYAs
TposeiOycer). s peabcoBOro TpaHcmopTa (3KeNe3HOAOPOXKHBIX MOE370B M MOE3/I0B METPO)
OpUHUMAIOT Ro = 25 M U BBICOTY OTCUMTBHIBAIOT OT YPOBHS T'OJOBKH peNbCa, AJS JTOPOKHOIO
TpaHcHopTa (aBTOMOOMIIH, TposuIeiiOychl, TpamBaK) Ro = 7,5 M 1 BBICOTY OTCUUTBIBAIOT OT YPOBHSI
Ipoe3’Kel 4acTu (JU1sl TpaMBaeB — OT YPOBHSI FOJIOBKHU PEJIbCA).

JUis BBINIOJIHEHUS pacyeTa 0)KUJAeMbIX YPOBHEH IIyMa B pacueTHBIX TOYKAaX B KauecTBE
JIOTIOJTHUTEIIBHBIX LIYMOBBIX XapaKTEPUCTUK MTOTOKOB TPAHCIIOPTa ONPEIEIIAIOT SKBUBAJICHTHBIE
U MAKCUMaJIbHBIE YPOBHU 3BYKOBOIO [JaBJCHMS B OKTaBHBIX II0J0CAaX 4YacTOT CO
cpenHereomeTpuyeckuMu  yactoramu  63—-8000 I'm B yKa3aHHBIX OIOPHBIX  TOYKAaX,
pacCUMTBIBAEMBIE U3 COOTBETCTBYIOIIMX 3HAYEHUM YPOBHS 3BYKa C MIOMOIIBI0 OTHOCUTENIBHBIX
CIEKTPOB, IPUHUMAEMBIX Ui BU0B TpaHcnopTa rno CII 276.1325800 u 4.4.8.

4.4.3 Jlns moe3/10B METPO pacyeT IIYMOBBIX XapaKTEPUCTUK U 0KMJAeMbIX YPOBHEH LIyma
B PACUETHBIX TOYKAX BBIMOJNHSIOT 10 4.4.4-4.4.8. ]Iy OCTaNbHBIX BUJIOB TPAHCIIOPTAa pacyer
BBINOJIHSAIOT B COOTBETCTBHM C TMpaBuiiaMu, ycraHosieHHbIME CIT 276.1325800.

JlomyckaeTcsi pacueT 0XKHJAAeMbIX YPOBHEW IIymMa B pacUETHBIX TOYKAX OT ABMKYIIMXCS
00bekTOB BhINMONIHATH 10 ['OCT 31295.2.

4.4.4 1llymOBbIE XapaKTEPMCTHKU IIO€3da METPO B BHUIE OKBHUBAICHTHOTO L*asszs M
MaKCHUMaIBHOTO L*avacc25 YPOBHE# 3ByKa, 1BA, co31aBaeMbIX MOE310M ¢ BaroHamu K-ro tuma 3a
BpeMsl Tk, C, €ro MpoxoJa MUMO OIOPHOM TOUKHU BBIYUCISIOT 110 GopMyJiam:

- JUIs TPAAULIMOHHOTO METPO
2

I ) 125 1,

v
L¥ .=349Ilg| -« [+10lg| arctg] = |-=="1In|1+| =~ | ||+17,5, 4.25
Poxs 25 g v, g g 25 I o5 (4.25)
k Vi I
Ly e 25 = 3519 — +10|g(arctg(—jj+13,7, (4.26)
A 50
- IJIA JIETKOTO METPO
2 (4.27)
LK, 05 =22,71g Y +10lg| arctg L) 125 0L (L +45,
) 25) 1, 25
LS, . 25 = 25,619 Yie +10Ig(arctg(l—kD+51, (4.28)
A 50

IJie Vk — CKOPOCTh JIBUXKCHHUS 1I0€3/1a ¢ BaroHaMu K-To Tuma, KM/4;
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Ik — mmHa moes3na ¢ Baronamu K-ro tuma, M;
Vo =1 Kkm/u.

IIpumeuanus

1 ®opmyna (4.25) moydeHa MOCPEICTBOM IIepexofa OT MOJEIH OSCKOHEYHOTO JHHEHHOTO MCTOYHHKA K
MOJIEJI UICTOYHIKA KOHEYHO! JUTMHBI, PaBHO AJIMHE Toe3a MeTpo.

2 ®opmynsl (4.27), (4.28) monydeHbl MPUMEHEHHEM MPOLEIYPHl JIMHEHHONW pErpeccHr K pe3yibTaTaM
M3MEpPEHHUIT SKBHBAJICHTHBIX YPOBHEH OIBITHOTO 00pasua JErkKoro MeTpo.

3 Js 0€e310B METpPOIIOJINTEHA, HMEIOIIHNX JUTUHY 160 M, claraeMable

10 Ig(arctg(lk/25)—(12,5/Ik)Inl1+(lk/25)2J) = 0,5 1b u 10Ig(arctg(lk/50)) =1 1B, u popmyisl (4.25),

(4.26) nmpuHUMAIOT BHI:

0
Ui 25 = 35 |9(\\i—k} +14,7. (4.30)
0

4 Jlng Toe3N0B HA JIMHUM JIETKOTO METpO M HMEWIIUX JIuHy 84 M ciaraemble
10 Ig(arctg(lk/25)—(12,5/lk )In[1+(lk/25)2]) =0,7 nbu 10 Ig(arctg(lk/SO)) = 0,1 1B, u dhopmynsl (4.27),
(4.28) mpuHUMarOT BUI:
V,

Vo

Vie

L e 25 = 25,6 Ig( j+ 511. (4.32)

Vo

[Ipu mpoxone Mo MOCTY WM 3CTakaje LIyM, F€HEpUPYEMBbII MOE€3/10M, BBILIE, YEM IMpU
poxojie Mo 0ObIYHOMY IyTH. B 3TOM cityyae K paccuMTaHHOMY SKBUBAJEHTHOMY YPOBHIO 3ByKa
cienyer npuOaBUTh KOppeKLnio Aly, 3aBUCAIIYIO OT TUIIA MOCTa (3CTAaKa/abl) U ONpPEAEIIEMYIO
no tabmuue 4.8.

Tab6nuna4.8— Koppeknus ALy Ha THI MocTa (3cTaKaIbI)

Tun mocTa Koppeknus, 1bA
CranpHOI MOCT 10
CranpHO#I MOCT ¢ 0aJUTACTHBIM CIIOEM 5

CranpHO# MOCT ¢ 0aJIJIACTHBIM CIIOEM U HOIL6aJ'IaCTHI>IM MaToM

ApMPIpOBaHHBIﬁ OCTOHHBIN MOCT ¢ OAJIJIACTHBIM CI0EM U HO,H6aJ'IaCTHBIM MaToOM

o O w

ApMHpPOBaHHBIH OETOHHBIA MOCT ¢ OETOHHBIMH OIIOpaMHU

4.4.5 IllymoByr0 XapakTE€pUCTUKYy B BHJE YacCOBOI'O SKBHUBAJIEHTHOI'O YPOBHSA 3BYKa
L *aoks25,14, TIOTOKA MOE37I0B METPO C BarOHaAMM K-TO THIIa, TIPOXOAIINX 110 PACCMATPUBAEMOMY
OTKPBITOMY YYaCTKy ITyTH B TeueHHe |-ro yaca, BEIYUCIAIOT 110 hopmyIie

K 1 n 0’1'-'Zm25,j| 4.33
L AdkB 25,14, | =10 |gm ngtﬂlo ’ ( . )

e L¥assjl — SKBHBANGHTHBINA ypoBeHb 3ByKa, 1bA, CO31aBaeMBblii Ha PACCTOSHHH 25 M OT OCH
OJIMYKHETO ITyTH j-M OE3I0M C BarOHAMH K-To THIIa, IPOXoAAImM B Tedenue | -ro
yaca (paccuuThIBaioT 1o Gopmynam (4.25) u (4.27);

15



CII 353.1325800.2017

nX| — anc10 moe310B ¢ BaroHamu K-ro THITA, TPOXO/IAIINX [0 PACCMATPUBAEMOMY Y4aCTKY
nyTH, B Teuenue | -ro vaca;
tjl — Bpems CIIeI0BaHuUs KayKI0T0 TOE3/1a 110 PACCMATPUBAEMOMY YIACTKY ITYTH B TedeHwue |
-ro yaca, C.
YacoBoil SKBUBaJICHTHBIM YPOBEHb 3BYKA Lasks2s,141, CO3/1aBa€MbIil HA pacCTOSSHUU 25 M OT
ocu ONMKHEro MyTH MOTOKAaMHU IOE370B METPO C BaroHamMH BCEX THUIIOB, MPOLIEAIINX IO

paccMaTpUBaeMOMY yYacTKy IyTH B TedeHue | -ro gaca, BEIMUCIAIOT 110 popMyIie
1Lk

n O
L pos 22,1 =1019 k§110 Fomzstul (4.34)

I71€ N — 4KUCIO MOE3J0B C BaroHaMH Pa3jMYHbIX TUIIOB, IMPOXOJASALIMX II0 pacCMaTpUBAEMOMY
Y4acTKy MmyTH, B Teuenue | -ro gaca.
4.4.6 DKBUBAJICHTHBIN YPOBEHB 3BYKa Lasxs25R 32 BpeMs olieHKH (16 4 1HEM U 8 4 HOYbBIO)
paccuuThIBaIOT 1O hopMmyJie

n
Lamzse =1019 1 §t|100’lLAam25’lq'l , (4.35)
’ T; 12
rae Tr — BpeMs OIIEHKH, 4, IPUHUMAEMOE B COOTBETCTBHH C [ 1] paBHBIM 16 4 (NR = 16) s qHs 1
8 4 (Nr = 8) A1 HOUW;
ti=1u.

11 puMCEHYaHUC— HpI/I HCO6XO,HI/IMOCTI/I BBIICJICHUS BCYCPHEI'O BPEMCHU CJIICAYCT pacCMATPUBATL TPHU

BPEMEHHBIX HHTEPBaJa OLICHKH 1IyMa 3a cyTku B cooTBeTcTBUM ¢ [OCT P 53187.

4.4.7 lllymOBY10 XapakTepUCTHKY B BUJI€ MAKCUMAJIBHOTO YPOBHS 3ByKa ITOTOKA I10E3/10B 3a
BpeMsI OLEHKU LAwakc25R CIEAYET OMPENeNsiTh IO cpenHeapu(METHUYECKUM MaKCHUMAIbHBIM
YPOBHSIM 3BYKa [10€3/10B METPO, MPOXOJAIIMUX 10 PACCMATPUBAEMOMY OTKPBITOMY y4acTKy ITyTH,
B COOTBETCTBUU C METOJOM OIIEHKM paclpeesieHus MaKCUMalbHBIX ypoBHeH 3Byka nmo 'OCT
31296.2-2006 (noapazaen 9.3).

4.4.8 11lymoBbIe XapaKTePUCTUKU OTICIBHBIX MOE3/I0B M MMOTOKOB IOE30B METPO B BUJIE
HKBUBAJIEHTHBIX M MAaKCHMAJIbHBIX YPOBHEH 3BYKOBOT'O JIaBJIECHHS B OKTAaBHBIX I0JOCaX 4acTOT
OTIPENIENIAIOT TOCPEACTBOM JI00aBICHUSI K YPOBHSM 3BYKa 3HAYCHHI OTHOCHTEIBHOTO CIIEKTpa,
NpuUBEACHHBIX B Tabnuie 4.9, mo popmyne

Losi = La2s + Aomi, (4.36)

rae Losi — 5KBUBaNIEHTHBIN UM MAaKCUMAIIBHBIN YPOBEHB 3BYKOBOTO IaBJICHUS OTACIbHBIX ITOE3/I0B
(Loks25i, Lwaxcosi) MM MOTOKOB T0€310B ISt 4acOBOTO (Loks2si1)i) M OICHOYHOTO
UHTEPBATIOB BpeMeHH (Lsw25R,i, Lmaxe25 R i) B I-if OKTaBHO#H mostoce, ab;
La2s — SKBHBAJCHTHBIN WJIM MaKCHMAJIbHBIH ypOBEHb 3ByKa OTACIbHBIX M0€310B (LAsks2s,
L Awaxc25) ¥ IIOTOKOB 0€310B 715 9aCOBOT0 (LAsks25,14,1,) 1 011eHOUHOTO (LAsks25,R, LAmaxc25,R)
WHTEPBAJIOB BpeMeHHU, onpenencHubie 1o 4.4.5-4.4.7, nbA,
Aorwi — 3HAUEHHE OTHOCHTEIIBHOTO CIIEKTpPA B I-i OKTABHOM MOJIOCE YacToT, Ab.

Tabauna 4.9—- OTHOCHTEIbHBbIE CIEKTPHI IIyMAa OTOKOB METPONOE310B

B OTHOCUTENbHAS YaCTOTHAS XapaKTePUCTHUKA LIIyMa METPOIOE3A0B Aomi, 1B, B
WA METPO OKTaBHBIX MOJIOCAX CO CPEIHEr€OMETPUUECKUMHU YacToTaMu, 11l
63 125 250 500 1000 2000 4000 8000
Tpamummonnoe | —14,3 | —14,7 -17,5 —4.2 -3,5 —6,2 -12,4 -23,4
Jlerkoe 6,5 0 0,6 -1,5 -5,8 -9,6 —14,2 -21,0
IIpumedanue— Ornerka ypoBHS 3BYKOBOTO JaBJICHHS B OKTAaBHOM IOJIOCE CO CPEIHETCOMETPHUIECKOM
vacroroit 31,5 I'u He npoBoauTes [2].
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449 DKBUBaJICHTHBIM YpPOBEHb 3BYKOBOTO JIABJICHHS B PACUYCTHOM TOYKE Lo
paccUUTHIBAIOT 1O (hopMyIie
L3KBi = I—3KB25i - ALpaci — AL ari — AI—rpi - ALZ)Kpi — ALseai — ALOTpi — ALy, (437)

1€ Loxs2si — SKBUBAICHTHBIN YPOBEHB 3BYKOBOI'O JIABJICHHUS B I-if OKTABHOM IM0JI0CE HA PACCTOSTHUH 25
M OT OCH OJMKHErO K pacueTHOM TOYKe IyTH Ha BbICOTE 1,5 M OT roJIOBKU pernbca JUis
OTJICNIbHBIX TTOE3/I0B, ONpeeieHHbIH 110 4.4.4 1 4.4.8, v oToKOB 110e3710B (LAsks25, 14,1,
L asks25,R), OrpeeneHnslii o 4.4.5, 4.4.6 u 4.4.8 17151 4acoBOTO U OICHOYHOTO HHTEPBAJIOB
BpEMEHHU, Ib;
ALpaci, ALarmi, ALrpi, ALsipi, ALsesi 1 ALompi — (cM. popmyay (4.14));
ALy — CHUXKEHHE YPOBHS 3BYKOBOTO JABJICHHS BCJIEICTBUE OTPAHUYECHHS YIJIa BUJIUMOCTU
00bEKTa U3 pacCueTHON TOUKH.
4.4.10 MakcuMasbHBI YPOBEHb 3BYKOBOTO JIaBJICHUS B PACUETHON TOUKE Lyaxci BRIUUCISIOT
o popmyre

Luvaxci = Luaxc2si — ALpaci — ALy — AI—sxpi - ALseni, (438)

1€ Luvaxc25i — MAKCMMAJIbHBIH YPOBEHb 3BYKOBOTO JaBJICHHUS B I-if OKTABHOM 1OJI0CE HA PACCTOSTHUN
25 M OT ocH OJIMKHETO K PacueTHOW TOYKE ITyTH Ha BBICOTE 1,5 M OT TOJIOBKH perbca
JUISL OTACJIbHBIX TMOE370B, omnpeseieHublil no 4.4.4 u 4.4.8, win MOTOKOB IOE3/0B,
onpeneneHublii o 4.4.7 u 4.4.8, nb.

4.4.11 3nauenus cinaraeMoro Alpai cinenyer paccuutbiBath 10 4.4.12, ALsgpi — mo I'OCT
33325 (ananoruuyHo ciaraeMomy Asgpi), ciaraeMbiX Alamvi, Alpi, Alseri — mo TTOCT 31295.2
(ananorn4yHo cimaraeMbIM Aatm, Agr, Afol), ALormpi 1 ALgi — 110 4.3.3.3, 4.4.13.

4.4.12 CHuxeHHe YpOBHEH 1IyMa B 3aBUCUMOCTH OT pacCTOSAHUS Alpaci pACCUMTBIBAIOT 110
bopmymnam:

JUTSL DKBUBAJICHTHBIX YPOBHEW 3BYKa M 3BYKOBOTO JaBIICHHSI

arctg[I

H

12_’5 Inj 1+ I—
| 25

:

25 o5
AL, =10lg - — -101y(—) , (4.39)
arctg(L)—Bln 1+ 1 i
R” 21 R
JJIA MAaKCUMAJIBHBIX ypOBHeﬁ 3BYKa
]
arctg(==)
25

AL, =10lg — 0 —10|9(E), (4.40)

arctg(—

g(ZR)

e [ — JUTMHA TT0e3/1a MM CPEJIHssl JUTMHA TI0€3/10B C BATOHAMHU PA3JIMYHBIX THIIOB, POXOISIIAX
10 pacCMaTpUBAEMOMY YYaCTKy IyTH, M;

R — MUHIMaTbHOE PACCTOSTHHE 0 PACYETHOW TOYKH OT OCH OJIMIKHETO MyTH, M.
4.4.13 CHmxeHHe ypoBHS 3BYKOBOro jaaBieHus Al,, nb, BcimencTBue orpaHuueHus yria
BUJMMOCTH 00BEKTA U3 PACUETHON TOUKHU BBIYHUCIISIOT 11O popMyie

AL, =10lg 180 :

o
IJIe O - YroJl BUJIMMOCTH HEIKPAHHPOBAHHOI'O Y4YacTKa JIMHUU METPONOJIMTEHA U3 pPacyeTHOM
TOYKH, TPpaJ] (OMPEACISIIOT MO0 PUCYHKY 4.3).

(4.41)
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AHHEA MCTPO JAHHEA MCTPO
YPRTLSTENIZANE YIRS ALY
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Pucynok 4.3 —llpumepsl pa30MBKHN TEPPUTOPHN B OKPECTHOCTH JIMHUHU
METPONOJIUTEHA HA YYACTKHU, OTJIMYAKIIHECH 0 YCJIOBUSAM PACHPOCTPAHEHUS
myma

4.4.14 DxBuBaNeHTHBIN Lasxs M MakCUMadbHBIN Lavake YPOBHM 3ByKa B PAcUETHOM TOUKe
onpenensor 1o ¢opmyne (4.4), MOACTaBISISI B HEE BMECTO Lcywi IKBHBAICHTHBIC Lowsi |
MaKCHUMAJIbHBIE Lyaxci YPOBHH 3BYKOBOT'O JIaBJICHHS B OKTaBHBIX T10JI0CaX 4acTOT.

[Tpu OpHEHTHPOBOUHBIX pacyeTax JOMYCKACTCs ONMPEICISTh 3HAYCHUS SKBHBAJICHTHBIX U
MaKCHMaJIbHBIX YpPOBHEH 3Byka 0e3 mepexofa K OKTaBHOMY CIIEKTPY HEMOCPEICTBEHHO II0
dopmymnam (4.37), (4.38), mojacTaBisiss B HUX BMECTO IIYMOBBIX XapaKTEPHCTHK IMOE30B M HMX
NOTOKOB B OKTaBHBIX IOJIOCAX YaCTOT Low2si M Lyaxe2si A-KOPPEKTHPOBAaHHBIE IIIyMOBBIE
XapaKTePUCTHKH Laske25 U LAvaxc2s ¥ TPUHUMAs 3HAYCHHUS BXOISANIMX B HUX YaCTOTHO 3aBHCUMBIX
BEJIMYMH [T OKTaBHOH MOJIOCHI CO cpeaHereomMerpudeckoi yactotoit 1000 I'm.

4.5 ITopsinoxk moxdopa mMeponpusTHii N0 o00ecneYeHHI0 TPeOyeMOro CHHKECHHA
myma

4.5.1 Tlocne onpexneneHus 3Ha4eHUI TpeOyeMOro CHUKEHHs YpOBHEH IIymMa B pacueTHBIX
TOUYKax coryiacHo 4.1.9 cneayeTr HCTOUHUKH, IIIyM OT KOTOPBIX TPEOYETCSI CHU3UTh, pa3MECTUTh Ha
TEpPPUTOPUN OOBEKTa B MeCTe, Hanbojee YAaJeHHOM OT PacdyeTHBIX TOYEK. DTH UCTOYHHUKU U
3/1aHUS WIM COOPY>KEHUS, B KOTOPBIX OHU PACIIONOKEHBI, CIEAYET pa3MellaTh TakKUM 00pa3om,
4yT0ObI HamboJiee MHTEHCHBHBIE MCTOUYHUKHU IIyMa OBbUIM SKPAHHUPOBAHBI OT PACUYETHBIX TOUYEK
3/TaHUSMU WA COOPYKEHHUSIMHU C MEHEe MHTEHCUBHBIMU UCTOYHUKAMHU ITyMa.

4.5.2 M3nyyatomye KOHCTPYKIMM MCTOYHHUKOB, IIYM OT KOTOPBIX TpeOyeTcs CHU3UTH, a
TaK)K€ OKHA M JIBEpU MOMEILIEHHUI, B KOTOPBIX OHU YCTAHOBJIEHBI, CI€IyeT OPUEHTHUPOBATH B
CTOPOHY, IPOTUBOIIOJIOKHYIO HalPaBJIEHUSAM Ha PACYETHBIE TOUKH.

4.5.3 Tlocne BBHIOTHEHUSI apXUTEKTYPHO-TNIAHUPOBOYHBIX MEPONIPUATHIA corimacHo 4.5.1,
4.5.2 HeoOX0MMO MPOBECTH MEpepacyeT OXKHUIAEMbIX YPOBHEH IIyMa M TPeOyeMOro CHUKEHHS
YpOBHEH 1IyMa UCTOYHUKOB, K KOTOPHIM OBbUTM MPYMEHEHBI BHIIICYKa3aHHbIE MEPOTIPUSTHS.

4.5.4 Tlogbop  CTPOUTENBHO-aKYCTHUYECKMX  MEpONPHUATUH  TOCIE  BBINOJHEHUS
ApXUTEKTYPHO-TJIAHUPOBOYHBIX CIIEAYeT BBIIOJIHATH B Hadajge Juisi HaumOoJjee MOIIHBIX
UCTOYHHKOB C MAaKCUMAJIbHBIMU TPEOOBAaHUSIMU IO CHHXKEHHUIO YPOBHEH IIyMa.

4.5.5 OCHOBHBIMU CTPOUTEIHHO-aKYCTHUECKUMU MEPONPUSTUSIMHU IO CHIKEHHIO IIymMa
HCTOYHHKOB Ha 00BEKTaX METPOIOIUTEHA SIBIISIOTCS:

- JJs BEHTWISILIMOHHBIX CHCTEM, KOMIIPECCOPHBIX, CKPYyOOEpHBIX M T. I. — YCTaHOBKa
[JIYIIUTENeH IIymMa B COOTBETCTBUMH C pPa3padOTaHHBIMH PEKOMEHIAIMSIMU M TpPaBUIIAMHU,
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ycranoBiaeHHbIMU CIT 271.1325800 u 4.5.6. Kpome Toro ajiss BEHTHIIATOPOB, YCTaHABINBAEMBbIX
OTKPBITO (KPBIIIHbIE, IEPEABUKHBIE KOMIIPECCOPHI U T. I1.) AONOJHUTENBHO K MIYIIUTEIAM IIyMa
— YCTaHOBKA IIIYMO3AIIUTHBIX KOXKYXOB B COOTBETCTBUH C 4.5.7;

- 7151 TEXHOJIOTMYECKOro OO0OpYAOBaHMUS — yCTAaHOBKA B 3JaHHUS C IPEUMYLIECTBEHHOU
OpHUEHTAIEN OKOH U JIBEPEIl B CTOPOHY, IPOTHUBOIIOJIOKHYIO HAIIPABJICHUSIM B PACUETHBIE TOUKH,
a TaKk)Ke MCI0JIb30BaHME IIYMO3AIUTHBIX KOHCTPYKIMI OKOH U JIBepel (mpuiiokeHue A);

- Ul TpajupeH, MOEYHbIX IUIOIIAJOK AaBTOTPAHCIOPTa M JPYroro OTKPBITO
pAcIIOIOKEHHOI0 00OpYIOBAaHUS — YCTAHOBKA IIYMO3ALIUTHBIX SKPAHOB U BBIFOPOAOK CO
CTOPOHBI ceNuTeOHOM TeppuTopuu 10 4.5.8.

4.5.6 JIns cHMKEHUS IIyMa BEHTUJISLMOHHBIX CHUCTEM, KOMIIPECCOPHBIX PEKOMEHAYETCs
OPUMEHATh a0COPOLIMOHHBIC TIIYIIMTENW: TpyOdaThle, IUIACTHHYATHIC, KaHAJbHBIE, a IIpPH
HEOOXOIUMOCTH, KaMepHble U OOJIMIIOBAaHHbIE M3HYTPHU 3BYKONOIJIOLIAIOIIMMHU MaTepualaMu
(3IIM) BO31yX0BO/BI M MX TOBOPOTHI. 3aTyXaHUE 3ByKa B A0COPOLIMOHHBIX TIIYLIUTENAX 3aBUCUT
OT JJUHBl aKTMBHOH 4YacTu, IF€OMETpUHU IPOXOJHOro cedeHus, tonuuubl cios 3[IM, ero
IUIOTHOCTH 1 K03()(prIineHTa 3ByKOMOTIIOMIEHHS, 3aBUCSIIET0 OT (PU3NKO-MEXaHUYECKHX CBOICTB
3TOr0 Marepuaia.

KoHcTpykuuio miymuTens cienyeT noaOuparh B 3aBUCUMOCTH OT HA3HAUYEHUSI CHUCTEMBI,
TpeOyeMOro CHM)KEHMs YPOBHS IlIymMa, pa3Mepa BO3JyXOBOJAa B MECT€ YCTAHOBKHM IIIYLIMTE,
JIOITYCTUMOW CKOPOCTH BO3/1yXa M IMPEJENIbHO JOIYCTUMOIO THIPABINYECKOr0 CONPOTUBIICHUS B
cetu B cootBercTBUU ¢ CIT 271.1325800.2016 (mprtoxenue B).

Heo6xoaumyro nnuHy TpyOUaThIX U IJIACTUHYATHIX TIYIIMTENEH CIeyeT MOA0NPaTh TAKHM
0o0pa3oM, 4TOObI 3HAYEHUS AKyCTHUECKOW 3(PQPEKTUBHOCTH TJIYIIUTENS B OKTAaBHBIX I0JIOCAX
4acToT ObUIM HE MEeHee 3HAaYeHHH TpeOyeMoro CHWKEHHUs ypoBHEH miyma. B OonpmmHCTBE
CllyyaeB JJMHA IJIYIIUTENs HE JOJDKHA mpeBbliath 2 M. JlnuHa riymmutens Oosee 3 M
Hellesecoo0pa3Ha u3-3a Hen30eKHBIX KOCBEHHBIX IYTEeH pacpocTpaHeHus myma. B tex ciydasx,
Korja Tpedyemas JUIMHA TIyIIMTENs PEBbIIIAeT 3 M, CIeAyeT ACIUTh IIYIINTENb Ha JABE YacTH.
JnmrHa BO3IyX0BOJIa MEXKY YaCTSIMH TIIYIIUTENs A0bkHa cocTaBisaTh 0,8—1,0 M. Bo nzbexanue
pacnpoCTpaHEHUs] 3ByKa II0 METAJUNIMYECKOMY BO3JYXOBOAY JKEIATeIbHO HAa 3TOM Y4YacTKe
yCTaHaBIMBaTh TMOKYIO BcTaBKy IMHON 100—150 Mm.

Heo6xomuMoe CBOGOHOE ceueHte TIyIHTeNs Fes, M2, BRIUHCISIOT 110 (OpMyIIe

Fo=—, (4.42)

rie Q — 06BEMHBII PacXo/] BO3AyXa yepes TIIYIINTeNh, M/C;
Vyion — IOITYCTUMAsi CKOPOCTh BO3/IyXa B TUIyIIUTENE, M/C.
B o0miem cirydae Vyon ClIeTyeT BBIOUPATh B 3aBUCUMOCTH OT JIOITYCTUMOTO YPOBHS 3BYKOBOM
MOIIHOCTH ITyMOOOPA30BaHUs B CAMOM TAyIIUTeNe Lwioni, BRIYUCISIEMOTO IO (hopmyIie
LWuoni = Lwexi — ALTpi, (443)
rnie Lwsxi — YyPOBEHBb 3ByKOBOI MOIITHOCTH Ha BXOJIC B NIYIIUTEIb B I-if OKTaBHOM IOJIOCE,
1b, BerauCIsieMsIil 1o hopmyie
LWBxi = LWi - ALWiCCTI/I, (444)
31ech Lwi — ypoBeHb 3BYKOBOI MOIIHOCTH BEHTWJIATOPA B i-1i OKTaBHO# mojioce, 1b;

AL Wicern — CHFDKEHHE YpPOBHS 3BYKOBOH MOIIHOCTH IO MyTH PacIpOCTpaHEHUS 3BYKa B
BO3/yXOBOJIE OT BEHTHJISATOpPA 10 MIYIIUTENs B I-H OKTaBHOW mosioce, Ab, ompesensieMoro
cornacHo 4.3.4.4;

ALpi — TpebyemMoe CHUKEHHE YPOBHS 3BYKOBOM MOIIHOCTH, AbB, ompenensieMoe COriacHO
4.1.10.

DKCIepUMEHTaIbHbIE JaHHBIE O COOCTBEHHOM IITyMOOOpa30BaHWUM B TUIACTMHYATHIX
rnymmrensx cedenneM F = 0,5:0,8 = 0,4 M? ¢ mracTuramu TommuHoi 100 1 200 MM 1 hakTopoM
cBOOOIHOM TIOIAIH QOcs = 0,5 (Qcs = Fes/F) npuBenens: B mpunoskenuu b. st npyrux ceueHuii
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Ha BCEX YacTOTaxX K TaOJIHYHBIM JaHHBIM CJICAYCT HpI/I6aBJ'I}ITI> MOIpaBKYy:

F
AL =10lg—, (4.45)
0,4
rie F — miommas ceveHus yCTaHABIMBAEMOTO ITyIIUTENs, M2,

[IymooOpa3zoBaHue B TPyOUaThIX TIIYIIUTENSAX CIEAYET OINpPEeNeNiTh MO JaHHBIM JUIA
IUIACTUHYATBIX [IIyIIUTeNed ¢ oOTeKaTeqsiMM Ha BXOAE C SKBUBAJIECHTHBIM IEPUMETPOM

3BYKOIIOITIOMAOIUX HOBerHOCTeﬁ IOIICPCYHOTO CCUCHUA.
IMIpumedanue— J{ni npeaynpexacHus BIIYBaHUS CTCKIOBOJOKHUCTOIO MaTepHana Vyon HE JTOJDKHA
npeBsIaTh 15 M/c.

[mymmrenu nryma ciaeayer yCTaHaBIUBATh KaK MOXKHO OJIMIKE K BEHTHIIATOPY.

45.7 Koxyxu IS OTKPBITO CTOALIETO OOOPYAOBAaHUS, SBISIFOIIETOCS HCTOYHUKOM
NOBBILIEHHOIO IIyMa, CIEAYeT IPOEKTUPOBaTb W3 JIUCTOBBIX HECTOPAEMBIX WM TPYAHO
cropaembix matepuaioB B cootBeTcTBuU ¢ 'OCT 31326 u CIT 254.1325800.

TonmuHy CTEHOK KOXKyXa MOAOUPAIOT UCXOIS U3 YACTOTHON XapaKTEPUCTHKH TpeOyeMoi
M30JSIIMM  BO3AYUIHOTO IIyMa Rippi, KOTOPYIO, B Cllydae BBIMOJTHEHHS] CTEHOK KOXyXa C
BHYTPEHHUM IOKPBITHEM U3 3BYKOIIOIJIOIIAIOIIET0 MaTepuaa, OoNpeaesstoT o Gopmyse

Rkmpi = ALpi — AR +5, (4.46)
rae ARi — nonpaska, 1b, BerauciseMas o Gpopmysam:

a) 17151 KOXKYXOB CO 3BYKOIIOTJIONIAIOIIEH 0OJIUIIOBKOM

AR; = 10 1gotogui, (4.47)
IJIC Oogni — peBEpOCpAIIMOHHBIA KOI()(UIMEHT 3BYKOIOTJIONICHUS OOJIUIIOBKH B I-ii OKTaBHOM
M10JIOCE YaCTOT;
0) Aust HEOOIMIIOBAaHHBIX KOXKYXOB

S
AR, =10lg s , (4.48)
e Suer — IUIOHIAJL BOOOpakaeMOM MOBEPXHOCTHM NpaBWIbHOM Qopmbl (monycdepa,

napasuIeenues 1 T. 1.), BILIOTHYIO OKPYXKalomieil HCTOYHHUK, M2,
Sk — TIOmAIbk MOBEPXHOCTH KOKYXa, M2,

HDpumeuanue—Ipu dosi < 0,4 B JaHHON OKTaBHOM MOJIOCE KOXKYX MOXKHO CUHTATh HEOOIHUIIOBAHHBIM U
BBITIOJIHATH pacueT AR; o ¢popmyie (4.48).

W3omsi1ust BO3yIIHOTO IIyMa CTEHKaMH Koxyxa Ri nomkHa ObITh HE MeHee Rkrpi BO BceM
HOPMHUPYEMOM JIMaNa30HE YacToT.

Koxyxu nomKHBI ObITh T€PMETUYHBIMHU, CHEMHBIMU WJIM Pa300pHBIMH C BO3MOXKHOCTBIO
JIOCTYyIa K BaXKHBIM y3J1aM o0opyzaoBaHus (ABepiisl). [Ipoembl B KOXKyxaX C NMPOIyCKaeMbIMU
yepe3 HUX KOMMYHUKALUSIMU JOJKHBI ObITh T€PMETU3UPOBAHBI BSI3KOYIIPYTUM MaT€pUAJIOM.

[Tpr HEOOXOIUMOCTH MPOIYCKa Yepe3 KOXKYX BO3AyXa MPOMYCKHbIE OTBEPCTHUS CIIEAYeT
cHa0XaTh MNIYIIUTENIMH, 00€CIIeUNBAIOIIMMU CHU)KEHHUE IIyMa He HUXKE Rirpi U151 CTEHOK KOXKyXa.

Koxyxu cnemayer ycTaHaBIWBaTh TaKUM 00pa3oM, YTOOBI HE OBIJIO CONMPUKOCHOBEHHUS C
AIIEMEHTaMHU HM30JUPYEMOro OOOPYIOBaHUS M C DJIEMEHTAaMH KOHCTPYKLUH, Ha KOTOPBIX OHO
ycTaHoBjieHO. [l pa3BS3KM MOXKHO HCHOJb30BaTh BUOpoHM3o0JMpyIolue (pe3HHOBBIE)
IIPOKJIAIKH.

4.5.8 TpeOoBaHUs, CBsI3aHHBIE C BBIOOPOM W NPHUMEHEHHEM KOHKPETHBIX KOHCTPYKIIHA
9KPAHOB M JPYIMX HAPYXKHBIX Orpa)<JIeHUi, oOecrneynBaromuX TpedyeMoe 3KpaHUpOBaHUE
CTallMOHAPHBIX M JBIXKYIIUXCS 00bekToB, ycranoieHol B CIT 51.13330, TOCT 33329, CII
254.1325800 u CIT 276.1325800. OTaenpHBIC MOJIOKEHUS TPUBEACHBI B PUIOKEHUH B.

4.5.9 Tlocme mogbopa CTPOMTENHFHO-aKyCTUYECKUX MEPOIPHUATHH 0 CHUKEHUIO IIIyMa
HEOO0XO/MMO BBINIOJHHUTH IEpepacyeT OXHMIAeMbIX CYMMAapHBIX YPOBHEH IIymMa BO BCEX
pacueTHBIX TOYKAX OT UCTOUYHHUKOB Ha OOBEKTE METPOIOJIUTEHA C YYETOM BCEX IpeaaraeMbix
IIYMO3AIIUTHBIX MEPONIPHUATHIA. B ciryuae monoxurensHoro 3HaueHust Al cyv.rp B popmynax (4.1),
(4.3), (4.5), (4.6) xorss OBl I ODHOW W3 PACUECTHBIX TOYEK HEOOXOJUMO BBIIBUTH
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00yCJIOBIMBAIOIIME 3TOT (aKT NPUYMHBI U YCTPAHUTh HX, MOJ00paB COOTBETCTBYIOILEE
IIYMO3AIUTHOE MEPOIPHUSITHE.

5 AKycTHYeCKOe MPOeKTHPOBAHUE CTAHIMIA MeTPONMOJIUTEHA

5.1 O6uue nmosoxxeHust

5.1.1 Hacrosmmii cBoA npaBWi BKJIIOYAET MOCIEAOBATEIIBHOCTh AKYCTUYECKOIO
MPOSKTUPOBAHMSI OCHOBHBIX IOMEIICHUN W 3aJI0B CTAHIMH B yYPOBHE IMMOCAJOYHBIX ILIATHOPM
METPOIOJUTEHOB C HCIIOJIb30BAHHEM apPXUTEKTYPHO-CTPOUTEIBHBIX U DJIEKTPOAKYCTUUECKHX
CPEJICTB.

5.1.2 Vcnonb30BaHue B IMOJIHON Mepe aKyCTHUECKUX MEPONpPUSTUN, pa3pabOTaHHBIX Ha
OCHOBE HACTOSIIET0 CBOJA IMPaBHJI, MO3BOJIIET 00ECIIEYUTh BO BCEX THUIAX, MCIOIB3YEMbIX B
METPONOJUTEHE MJIs IMpHeMa M HBaKyallMd JIIOJeW IMOMEIIeHUH, MPH Pa3HBIX YCIOBHSIX
IKCIUTyaTallii, HOPMAaTUBHBIC YPOBHH IIyMOBOTO ()OHA B COOTBETCTBHHM C CaHUTAPHBIMU
HOpPMaMu U pa300pUYHBOCTH MEPEIaBaeMOi M0 CUCTEMaM 3JIEKTPOAKYCTHKHU peueBoil nH(opMaluu
He Huxe kiaccoB 1 u 11 mo T'OCT 25902.

5.1.3 Ilpu akycTHYecKOW NpHUEMKEe IOMEIIeHUH, OOOPYJOBAaHHBIX AaKyCTHYECKHUMHU
CpencTBamMu, CleAyeT MPOBOAUTH U3MEpPEHUs ypoBHEH nrymoBoro ¢ona coriacio 'OCT 23941,
usmepenue Bpemenu peepoeparuu corsiacio 'OCT P UCO 3382-1 u usmepenus paz00punuBOCTH
peueBoii napopmanmu cormacao 'OCT 25902.

5.2 IlepevyeHb HOPMHUPYEMBbIX IAPAMETPOB

OCHOBHBIMH HOPMHUPYEMBIMH TIapaMEeTpaMH B OIIEHKE aKyCTHUECKOro Komdopra 3aioB
CTaHIIMI METPOIOJIUTEHA SIBIISIFOTCS:

- YPOBEHb JOIIYCTUMOIO IIIyMOBOI0 ()OHA, COIJIACHO KpUBOH IpenenabHbIX criekTpos [1C-75;

- Bpems peBepOepanuy MOMENIeHHW cTaHuuii Metpornonutena npu 70 %-Hoit u Gomnee
CTEIEHM 3alOJHEHMs, B 3aBUCUMOCTH OT 00beMa (COIIacHO PUCYHKY 5.1), ¢ JOMyCTUMBIM
MObEMOM Ha HU3KUX YacToTax (125-250 I'm) He 6omnee yem Ha 20 %;

- OTHOIICHHE TOJE3HOr0 CUTHaia (MHPOPMAIMOHHON peur) K HIyMy Ha BCEW IIOMIAIN
npreMa JOJHKHO OBITh TPU MUHUMATBHOM YPOBHE TMHAMUYECKOTO JTMana3oHa peun He MeHee 15
nb;

- YaCTOTHAsl XapaKTepUCTHKA 3BYKOIEpeIadyn J0JDKHA OBITh POBHOM B JUANa3oHE YacTOT
100-5000 I'r BO Bcex 30HAX MCCIIEYEMOTO MOMEIIEHUS, C JIOMyCTUMOW HEPAaBHOMEPHOCTHIO £+ 3
ab;

- Takas )K€ HEpaBHOMEPHOCTb JOIyCKaeTcsi Mpu padoTe CUCTEMBl 3BYKO(UKALMU IPH
OIICHKE O0IIIEeT0 YPOBHS MOJS B OTJEIBHBIX 30HAX MOMEIIEHUHN CTaHIIUN METPO;

- OOBEKTUBHAs OLIEHKA CJIOTOBOW pa300pYMBOCTH peyd MpH pabOTe CHUCTEMbI 03BYYEHHUS
CTaHIIMM B HOMHHAJILHOM peXXHMe oM kHa ObITh He MeHee 80 %.

5.3 MeToanka aKycTH4eCKOro MNPOeKTHPOBAHUS CTPOSIIIUXCH M BHOBb CO3/1aBaeMbIX
CTAHUMH METPONOJIUTEHA

AKyCTHYECKOE TMPOEKTUPOBAHME 3aJI0B CTAHLUUNH METPOIMOJMTEHA BBINIOJHAETCS B
COOTBETCTBUHU CO CTPYKTYPHOH CXEMOM MOCIEI0BAaTEIbHOCTH OMNEpPALMi, MPEICTABICHHOW Ha
pucynke 5.2. Huxe npuBeeHO cofiepKaHne BCEX HEOOXOIMMBIX OTICPAIIHA.

5.3.1 Ha mepBoM »sTame (CM. pPUCYHOK 5.2) MpoBOAAT MOAOOpP BCEX APXUTEKTYPHBIX
YepTEeXKEU MPOCKTUPYEMOTO 00BeKTa B MOJHOM oObeMe. O0si3aTenbHbI TIaHbI, TPOJOJIBHBIN U
MOTIEPEYHBIN pa3pe3bl U YEpPTEeKHW KOHCTPYKIHK orpaxaeHuil. HeobxomuMo uMeTh mepeueHb
MaTepuasoB, KOTOpPbIE MPEIIOIaraeTcs UCI0JIb30BaTh B OTJENIKE HHTEphepoB cTaHluu. Ha aTom
JTame clueayeT pacCYMTaTh BCE T€OMETPHYECKHE IMapamMeTphl 3ajia CTAaHIUH (TJIOMAAN BCEX
Y4aCTKOB OTPaKJICHUH 1 001U BO3AYIIHBINA 00BEM).
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Pucynox 5.1 — Pexomenayemoe BpeMsl peBepOepannu Ha 4acTOTaxX
500 — 2000 I'u a7151 32710B CTAHIUIA HA YPOBHE NMOCAT0YHBIX MJIATGOPM MeTPONMOJIUTEHA
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1 —npeacraBiieHre apXUTEKTYPHO-TIFIAHUPOBOYHBIX U KOHCTPYKTUBHBIX TAHHBIX IOMEIIEHHST; 2 — aHAJIH3

LIYMOBOT'O PeXHMa IIOMELICHHUS Ha IPEIMET COTJIaCOBaHMS €r0 C HOPMATUBHBIMH YPOBHSMHU; 3 — IepBast

KOppeKIus TpoeKkTa; 4 — aKyCTHMYECKMH pacdeT TMOMEIICHHS Ha TMpEeJIMET COTJIACOBAaHHUA C 30HAMHU

ONTUMYMOB JUISI BpeMEHH peBepOepaliy 1 JIPYrHX aKyCTUYECKUX MapaMeTpoB; 5 — BTopast KOPPeKIus

MPOeKTa; 6 — 2IMEKTPOaKyCTHUECKHI pacyeT MOMENIEHUs; / — BBIBOJ JaHHBIX IO BCEM aKyCTHUYECKUM

napameTpaM IOMeIleHHs U TPeOOBaHUI K TEXHUUECKUM XapaKTePUCTUKAM IEKTPOaKyCTHUECKON
anmnaparypsl 1 HHXEHEPHO-TEXHUYECKOI'0 000y 10BAHUS
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Pucynok 5.2 — BJIoK-cXeMa 10CJ1e10BATEIbHOCTH Onepanuu (3TanoB)
AKyCTHY€eCKOI0 NPOEKTHPOBAHMS CTAHIIUII METPOINOJINTEHA

5.3.2 Ha BTOpoM 3Tame (CM. puCyHOK 5.2) claeAayeT paccuuTaTh YPOBHH IMPEAINOJIaraéMoro
IIYMOBOTO ()OHA CTAHIIMM B MAaKCUMAaJIbHO HAPSHKEHHOM PEXHME SKCILTyaTaluu (4ac MHK) MPH
OTCYTCTBUHM aKyCTUYECKMX MEPOIPHUATHH, T. €. MO0 TEPBOHAYAIBHO NPEICTAaBICHHBIM
APXUTEKTYPHO-TUIAHUPOBOYHBIM M KOHCTPYKTHUBHBIM pEIICHUSM cTaHIuH. llpum sTom oOmmit
YPOBEHb 3ByKa L B HEKOTOPOH TOYKE MOMEIIEHUS, PACCUNTHIBAEMBIN B O0OIIIEM BHUJIE KaK CyMMa
npsaMoro u auddy3Ho-paccessHHOTro 3ByKa BBIYUCIISIIOT 10 (popmyre

N oW 4N

L =10l = W p, 5.1
J i§14nl’i2 Bi§1 ' ®1)

0.2y, .
roe W, =W, 10 ' — 3BykoBast MOIIHOCTH I-TO UCTOYHHKA IIyMa, BT;

3mech Lwi — OKTaBHBIC YpPOBHHM 3BYKOBOM MOIIHOCTH KaXKIOTO I-r0 HCTOYHHKA IIyMma,
paccunThiBacMble B auamna3zoHe yactor 63—-8000 ', nb, mo oTHomeHuio K
noporosomy yposaio Wo = 10712 Br;
®j — pakTOp HANPABJIEHHOCTH I-r0 HCTOYHUKA 3BYKa;
N — ob11ee KoJIMYeCTBO MICTOUHUKOB 3BYKA,
Ii — pacCTOSTHKUE MCCIIEAYEMOM TOYKH IMOJIS 10 I-T0 HCTOYHHUKA 3BYKa;
B — nocTosiHHAA 3a1a, M2, BRIYKCIAEMAas 1o hopMmyIie
B=aS/(1-a), (5.2)
rjae S — o0miast IIomaab OrpaXJICHUN CTAHIIMH, BKIIIOYasi BCE JIEMEHTHI HHTEPhEpPa;
o — cpennuii ko3dduuuent 3Bykonornomenus (K3I1) 3ama craHyu B COOTBETCTBYIOIEM
JMaa30He YacTOT, BEIYUCIIIEMBIH 110 hopMyIie

Zaksk"'ZAn
o= k m ’

S
rae ok 1 Sk — K311 u miomaae oTAeTbHBIX TOBEPXHOCTEH HHTEPhEpa 3aja CTaHIINH;
Am — sKkBUBaeHTHOE 3BYyKomnoriomeHue (I311) oTaenbHbIX MTYYHBIX 3BYKOIOTTIOTUTENEH.
B gacel ik ypoBHH IIymMa, cO3/1aBaeMble TIPH BbE3/Ie Ha CTAHIINIO TIOE3/JaMH, 3HAYUTEITBHO
IpeBbILAOT (OHOBOM MIyM OT maccaxupoB. [1o3ToMy HEOOXOOUMO AN MPUOTUZUTEITHHBIX
pacueToB CBECTH BCE MCTOUYHUKH IIyMa K IBYM TJIABHBIM OJTHOBPEMEHHO BXOJSIIMM Ha CTAHIIHIO
noesziam ofHoro tuna. B atom ciydae ¢popmyna (5.1) npeoOpasyeTcs K BULY:

(5.3)

L =L, +10Ig % ® .8 (5.4)
) i=14nr? B| '
rie Lwn — ypOBEHb 3ByKOBOM MOIIHOCTH MCTOYHUKOB IIIyMa, BHIYUCIISIEMBIH 110 opMyIie
W
=10lg—= | 55
Ly, =101g W, (5.5)

[TukoBast MOITHOCTH 3ByKom3yueHust Wy, moe3ia onpeenseTcs Mpyu BXO/e Ha CTaHIUIO B
COOTBETCTBYIOIIICH OKTaBHOM Tmoyioce dYacTtoT. DakTop HAmNpaBIICHHOCTH 3BYKOM3ITYUCHUS
snekTpornoesna Oi BEIUUCIIOT 1o hopmysie
_I+h

b
rae | — 1rHa 9acTi cBO/Ia OTOJIKA HaJl AJIEKTPOIIOE3/I0M;

h — BeICOTaA CTEHBI OT JIOTKA JI0 CBOJIA;

b — mmpuna nyTH.

i , (5.6)
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®aktop HampaBieHHOCTH D He MokeT ObITh MeHee deThlpeXx (T. €. 6 ab), 4To MOXHO
UCIOJIb30BaTh B OPUEHTHPOBOYHBIX pacueTax, MCXolAs M3 KOTOpbIX (opmyny (5.4) MOXKHO
peoOpazoBaTh K BUIY:

2
L =Ly, +10lg{ 5 ifi . 5.7)
" |=17[ri B

[Tepen Ha"yamoM pacueToB IUIAH 3aj1a CTAHIIUU HEOOXOIMMO Pa30UTh Ha XapaKTEePHBIC 30HBI
U TOYKH. BceiencTBue MONHON CUMMETpUM 3aJI0B CTAHIUN PEKOMEHIYETCS HCIONIb30BaTh
CleyrolIee, MUHUMAIIBHO HEOOXOAMMOE, KOJIMYECTBO PACUETHBIX TOUYCK:

1) nepen moe3ioM, Ha JTMHUU MOJIOCH O€30M1aCHOCTH;

2) B LIGHTPE CTaHLINH;

3) HEeNoCpeICTBEHHO Mepe/1 MUIOHOM WK KOJIOHHOM (€Clii OHU €CTh);

4) B IpoXx0/J1e MEX/Ty MUIOHAMH, €CJIH TUIOIIA b JTUIIEBBIX TOBEPXHOCTEH MUIOHOB 3aHUMAET
He meHee 30 % muIoianau nMpoeMoB;

5) HENOCPeICTBEHHO MEPE] ACKAIATOPOM MIIM JIECTHUIIEH, HA OCH 3aJa;

6) HA TPOTUBOIMOJIOXKHOW TOYKE MO OCH 3alia, €CIM Ha CTAaHIUU HUMEETCS TOJIbKO OIHH
AcKanaTop (JIECTHUIA);

7) Ha BXxoje (BbIX0/€) B miepexo 1 (Ipy HaJHYUK).

[pu npoBeneHun pacuetoB mo dpopmyiam (5.4)—(5.7) UCTOUHUKH LIymMa CIIEIyeT CYUTATh
JUHEHHBIMU, HAUYMHAsl OT BXOZA MOe3/la Ha CTAHIIMIO JO €ro IMOJIHOM OCTaHOBKH, T. €. IO BCEH
JUTHHE TOPMO3HOTO ITYTH.

[Tocamounass tuargopmMa HAXOJUTCS B 30HE JICGHCTBUS NPSIMOTO 3BYKOHM3ITYUYCHHS
MOJIXOJIAIICTO TI0€3/1a W TEPBBIX OTPAXCHHH OT CTEH W YacTH CBOJOB HaJA IUIATHOpMaMHu.
KoHTposb 3TOro nonokeHus cieayeT NoATBEPKIaTh PACUETOM paJryca ASHCTBH IPsIMOTO 3ByKa
R, mnOpencraBidlOmIMM paccTOSIHUE, MpH yAajdeHuu Oosiee KOTOpPOro K LEHTpYy 3aia
peBepOepanronHoe none (T. €. BTopoid wieH Gopmyn (5.4) u (5.7)) 3aBe1oMO MpeBaIupyeT Hal
MOJIEM TIPSIMOTO 3BYKa

(5.8)

OTIPEIeNIIEMOT0 JJI1 TPEX OCHOBHBIX JHAMa30HOB 4acToT: HU3KuX (125-250 I'n), cpeanux (500—
1000 I'r) u BeIcOKHX (2000—4000 I'm).

YacTroTHast XapaKTepUCTHUKa YPOBHS IIYMOBOTO (DOHA aKyCTUYECKH HEoOpaOOTaHHOTO
MOMEILEHUs], paccuuTaHHasi o ¢opmyne (5.7), cpaBHUBAETCA C JONMYCTUMON KPHUBOM YypOBHEH
MpeebHBIX CIEeKTPOB. JlomycTHMble ypOBHH IIyMa Ha Iuiatopmax M BECTHOIONSAX CTAHIUN
METpPONOJUTEHA ITpeicTaBieHbl B Tabauue S.1. [Ipu 3ToM cienyer yuuThiBaTh, 4TO, €CIIH PACUETHI
YpOBHEH 1IymMa JJIsl HEKOTOPBIX YacTOT MPAKTUYECKU COBIAIYT CO 3HAYECHUSMU TaOuIIbl 5.1, 310
ABJISIETCS. HEJJOCTATOYHBIM, T. K. CYILIECTBYET MpeHeOpeKeHHe IIIYMOBBIM (JOHOM OT MacCaKUPOB
U IPYTUX COCTABIISIOUIMX OOIIEro HIyMOBOTO peXHUMa 3aJI0B CTaHLUH MeTponoiauTeHa. [loatomy
Bce pacuetHble 3HadeHus L (f) (f — vacToThI COOTBETCTBYIOIMNX OKTABHBIX TOJIOC) JOKHBI OBITH
HEe MeHee, yeM Ha 2-3 ab Hike COOTBETCTBYIOIIMX 3Ha4eHUH Tabmunsl 5.1. 310 TpeboBaHMe
JIOJDKHO OBITH OCOOEHHO TIIATENBLHO coOmroaeHo i guanaszona 125-1000 I't, T. K. B DaHHOH
obnactu yacToT HaOIIOJaeTCs MaKCHUMalbHAS CIIEKTPalibHAS TUIOTHOCTh Pa3TOBOPHOM peyH.

Tabnauma 5.1— JonycTHMble YPOBHH 3BYKOBOIO 1aBJIeHHUSI

JlonycTUMBIi ypoBEHB 3ByKOBOT'O 1aBJIEHUs, b, B OKTaBHOM 110JIOCE CO JomnycTuMsrii
CpEHEr€OMETPUYECKOM 4acTOTOH, 'y YPOBEHB 3BYKA,
63 125 250 500 1000 2000 4000 8000 1nbA
94 87 82 78 75 73 71 70 80

YpoBeHb 3ByKa MO MIKaje «A4», MaKCHUMajlbHO KOPPEIUPOBAHHON C XapaKTepUCTUKAMU
CIIyXOBOTO BOCHPHSATHS LA, BEIUKUCISAIOT 1O (hopmyIie
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L, =10 |g(§10°‘”Li(”*KAi j , (5.9)
i=1

rue Li (f) — paccuntanHbie ypoBHU 3ByKa B OKTaBHBIX I10JIOCAX YacTOT, 1b;
Kai — mompaBoyHbie KOAGGUIUEHTHI A1 KaXKI0ro Auana3oHna 4actot, 1b.

[Tpu mpeBbIlLIEHUU pacUETHBIX YPOBHEH IIymMa HaJl HOPMATUBHBIMU CIIEIYET IPOBOAUTH
HEPBYIO KOPPEKIUIO MPOSKTHOTO PEIICHHs 3aj1a CTaHIMU (CM. PUCYHOK 5.2).

5.3.3 [lepBas KoppeKIus MpoekTa (TPEeTUi 3Tarm 1Mo pUCYHKY 5.2) 6a3upyercst Ha TOM, 4TO B
IIYMHBIX TOMEUICHHUSX C pacHpeleleHHBIMH HMCTOYHHMKAMHU IIymMa HauOosee 3¢(eKTUBHBIMU
cpeacTBaMu OOpbOBI C HIYMOM SIBJISIFOTCS IOJIABJICHUE IIyMa B MCTOYHHKE M OJMKHEM IOJIe
(mpssMOM 3BYK M 3BYK, OTPAXEHHBIM OT OJMKAWUIIMX OTpaKalIMUX TMoBepxHOcTel). Jlis
HIYMOTTTYIIECHHST HE0OXOIMMO pa3MecTUTh 3 (HEeKTUBHBIEC 3BYKOMOTIIOMIAIONINE KOHCTPYKIIUH Ha
CTeHax BJIOJIb MMOE3HBIX MyTEH U Ha YacTU MOTOJKOB (CBOJOB) HaJ HUMHU. Ob1IME TpeOoBaHUS K
3BYKOIIOTJIOLIAIONIMM MaTepHraiaM U KOHCTPYKLUSAM, TOIYCKaeMbIM K IPUMEHEHHIO Ha CTAHLIUAX
METPONOJIUTEHA, IPUBEACHBI B PUIOKEHUH [ .

B npunoxenun JI npencraBieHbl 4YacToTHble xapaktepuctuku K3II  naunbonee
paclpoCTpaHEHHBIX B MPAKTUYECKOM  IMPUMEHEHHMH  MaTepUalioB W KOHCTPYKLHUU.
PexomenoBanHble MecTa 0053aTEIBHOTO PAa3MEILEHUsT 3BYKOIOIVIOIAIOIIUX MaTepuaioB
npenctaBieHsl Ha pucyHke 5.3. Ilocme BbiOOpa u pas3MemnieHuss 1O PHUCYHKY 5.3
3BYKOIIOTJIOMIAIONINX MaTepUaIoB IPOBOASIT KOHTPOJIbHBINA pacyeT KOPPEKTUPOBAHHOTO YPOBHS
3BYKa B XapaKTEPHBIX TOYKAX 3ajla CTAHIIUI MeTpornoiuTeHa mno ¢popmyse (5.7), ¢ yueToM HOBOTO
3HaYeHUS OCTOSHHOM 3ana B. Eciau 1 B JaHHBIX YCIIOBUSX, YPOBHU YAaCTOTHOM XapaKTEPUCTUKU
nryma OyyT IpeBbILIaTh COOTBETCTBYIOIINE HOPMATUBHBIE 3HaUeHUs 110 Tabnuie 5.1, To cienyer
MPOJOIHKUTH MIPOLEAYPY BEIOOpA MECT pa3MelleHuUs ¥ THUIIa 3BYKOIOTJIONIAIOIIeH OOTUIIOBKH, HO
y)Ke B IEHTPaJbHON dYacTH 3aja craHiuu. Ilpum sTom Hambonee >PpPEeKTHBHBIMH MECTaMU HX
MOCIEAYIOLIETO PAa3MEIICHUs SBIAIOTCS OOKOBBIE MOBEPXHOCTH M CBOJBI MPOEMOB MEXKIY
NUJIOHAMU (0OCOOEHHO, €CJIM OHU JOCTaTOYHO MAacCCHBHBI UM IUIOIIAb WX JIMIIEBBIX MOBEPXHOCTEN
npesbimaet 30 % — 40 % rutomaau npoeMa); a TakKe LEHTpaibHAs YacTh MOTOJIKA 3aa, I71e B
3aBUCHUMOCTH OT apXUTEKTYPHOTO PELIEHHsI, MOTYT ObITh UCIIOJIb30BaHbl, KaK MJIOCKHE TOJBECHBIE
3BYKOIIOTJIOTUTEINH, TaK U 0OBEMHBIC 3BYKOMOTIIOTUTENHN pa3Hoil Gpopmsl [3].

1 — 3BYKOIIOIJIOIIAOIIAs O0JIUIIOBKA
Pucynok 5.3 — Cxema 00s13aTeJbLHBIX MECT Pa3MellleHHsl 3BYKONOTJIOIIAIOIIEH OTAeJIKH Ha
CTAHIUSX METPONOJINTEHA
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ITocne kaxmoro sTama BBEACHMS JONOJHUTEIBHOIO 3BYKOIOIVIOIIEHHUS B HMHTEPHEP
MOMEIEHUS TPOBOJIAT KOHTPOJIbHBIE pacueThl ypoBHEH 1mymoBoro ¢ona o gopmyse (5.6), moka
Ha O4YepeTHOM 3Tare He OYAYT JOCTUTHYTHI HOpMAaTHBHbBIE 3HAUYSHHS YPOBHEH IIyMOBOTO (hOHA.

Jis  OpUEHTHUPOBOYHBIX  pPACYETOB MHUHUMAIBbHO  HEOOXOJWMMBIM  oOmui  QoH
3BYKOTOTJIOIICHHS 3aJ1a CTAHIIMU Arpes BBIYUCIISIOT IO (hopMyIie

SB
_ LR (5.10)
A S+B,,
rae Bipes — TpeOyemas 1o pacueTy BeJIMYMHA OCTOSIHHOM 3a1a, Bbluucisiemas no popmyie
01 Am-9
B,pes =10 ]{ ) , (5.11)
31ech AM — pa3HOCTh MEXAY PACUCTHBIMH U JIOMYCTUMBIMU YPOBHSIMH IITyMa, BBIYHCIIIEMAast TI0
dbopmyie

Am = LI[O]'[ - Ln, (512)

31€Ch Lyon — 1OMyCTHMBIE YPOBHHU IIYMOBOTO (hOHA, ONpeieNsieMble ¢ TOMOLIbI0 Ta0uIbl 5. 1.

5.3.4 Ha verBepToMm 3Tame (CM. pUCYHOK 5.2) aKyCTHYECKOTO MPOCKTUPOBAHUS IPOBOIST
KOHTPOJIbHBI pacyeT 4YacTHOW XapakTepUCTUKHM BpPEMEHU peBepOepallMd Ha IpeaMer
COOTBETCTBHUS Pa3padOTAaHHOTO aKyCTHYECKOTO PEIICHUS OTIENKH OTPaXICHUH MOMEIICHUS
CTaHILUil, peKOMEHI0BaHHBIM 30HaM ontuMymoB T(V), mpuBeneHHBIM Ha pucyHke 5.1. Bpems
peBepOepariu T BRIYUCIAIOT 110 hopmyiie [4]

0,163V
T=——"7-——, (5.13)
So(a)+nV
rzae V — o0uuii BO3ayIHbIi 00beM 3aj1a CTAaHIIMK B YPOBHE ITOCAI0YHON TUIAT(HOPMBI, M
S — 06mas MIomas BHYTPEHHUX TIOBEPXHOCTEH 3a1a, M2,
¢(a) — GyHKIMA cpegHero KodpPHuuueHTa 3ByKOIOTTIOMEHHS 0, BRIYHUCIsieMast 1o (hopmyIie

o(a) =—In(1 - a), (5.14)

rzie N — Kod(UIUEHT, YIUTHIBAIOIIMH MOTTOMEHNE 3ByKa B BO3AyX€E 3a/1a CTAHIIMH, M .

Koadduiment n o6sruno paccunthiBaetcs g yactor 2000 u 4000 I'm w3 nuamaszona
4acTOT, MPHUHATBIX 1 pacuera BpemeHu pesepOepauuu (125-4000 I'm). OctanbHble
0003HaueHMsI aHAJIOTUYHBI TPUBEICHHBIM B hopmynax (5.1), (5.2).

B npunoxenun E npusenens qanusie 00 D311 cTodmux Ha OTpakaroieM Moy MaccakupoB
TMpM Pa3HOM TIOTHOCTH PaccTaHOBKH Ha 1 M? u 3HaueHus ko>buiMeHTa N IS Pa3HOTO
BJIQYKHOCTHOTO pexxuMa romenieHus npu remmeparype 20 °C.

Hannbie o K3I1 Hanbosnee pacnpocTpaHEHHBIX MaTEpUAIOB U KOHCTPYKLUH OTpa)IeHUi
NIPUBEJICHBI B NpHIIOKeHNH [1.

Heo6x0n1uMo OTMETHTh, YTO TOYHOCTh PACUETOB BPEMEHM peBepOepaluu 10JIKHA ObITh B
npeaenax +0,05 ¢, a 30Ha ONTUMYMOB BPEMEHH peBepOepaluy M0JDKHA HAXOJIUTCS B TPYyOKe,
yKa3aHHOHM MyHKTHPOM Ha pucyHke 5.1. Ilpu 3ToM 3HaueHust BpeMeHHu peepOepanuu, 60ble
30H onTUMyMOB T(V) MOTYT PUBOIUTH K M30BITOYHOM T'YIIKOCTH 3aj1a CTAHIIUH, YTO HEU30EKHO
OpUBEJEeT K TOBBIICHUIO IIYMOBOro (oHa M MoTepe pa30OpUMBOCTU PEUYM, a H3IUIIHAA
NEPEryIIeHHOCTh 3aJIa CTAHIMH, NMPHUBOJAIIAS K 3HAYCHUSM 1 MEHBIIUM JOMYIICHHUSIM 30H
ONTUMYMOB, MOXET 3HAYUTEIBHO YBEJIMYUTh CTOMMOCTb CTPOMTENbCTBA M CTOUMOCTH
NEKTPOAKYCTUUECKOTO 00ecIieueH s 3ajia cTanium. TouHoe cieaoBanue 30Ham ontumyma T (V)
HeoOxoaumo st muanazona 500-2000 I'u (pucynok 5.1); B mnanazone Hu3kux yactor (125-250
[') nonmyckaercst pacxoxaenue B mpenenax onr = 20 %, npu 3TOM NpearnoyTeHHE ClIeyeT OTAATh
CHIDKEHHIO BpEMEHH peBepOepaliii Ha HU3KUX YacTOTax.

5.3.5 B ciyuae 3HaAUHMTENBHOTO TPEBAIMPOBAHMS PACUYETHOTO BPEMEHHU peBepOepanuu
Tpaca>Tonr, CIEYET IPOBOIUTH BTOPYIO KOPPEKILHMIO MpoeKTa (MATHINA 3Tal MO PUCYHKY 5.2) Ha
IpeIMEeT CYIIECTBEHHOTO YyBeNIMuYeHUs (OoHJa 3BYKOIOTJIOLIEHUS 3ajla CTAaHUUU  Apacy,
OTpeAensieMoro mo popmyie

3.
’

Apacq = (_lpacqs- (515)
Tpebyempblit 100aBOYHBIN (POH[ 3BYKONOTJIOMEHHS Adrpes BBIYUCISIOT 110 (hopmysie
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AATpC6 = AOHT - Apacq, (516)
rac Aonr — OIITUMAJIBHEIH (1)OHI[ 3BYKOIIOTJIOIICHUA 3aJ1a CTAaHIIUH, BBIYMCIISIEMBIN 11O (bOpMYJ'Ie
Aonr = &OHTS, (517)
31€Ch Olonr — ONITHMAJIbHBIN KOS(i)(bI/II_[I/IeHT 3BYKOIIOTJIOIICHU A, BBIYMCIISIEMBIN 11O (bOpMy.]'Ie
D)=~ In(-,,) =V 1o el (5.18)
TOI'[TS

Wmest nannbie 0 HE0OX0AUMOM AAdmes (f) myTem mombopa cootBercTByromux K3I1, tuma,
KOJINYECTBA M MECT pa3MEIlEHUs 3BYKOIOIVIOMIAIONIEH OTIEIKH METOJOM IOCIEJ0BATEIbHbIX
npUOJIMKCHUH crieyeT o0eceunTh JoCTHKEHHE Tom(f).

Heo6xoauMo OTMETHTB, YTO pacueT BpeMeHH peBepOepanuu 1o dopmynam (5.13)—(5.18)
CHpaBEeIIUB JUIs TOMEIIEHUH CTaHIUH ¢ TU(PY3HBIM 3BYKOBBIM MOJIEM, HIMEIOLITIM PAaBHOMEPHOE
pacripeielieHie 3BYKOBBIX IOTOKOB IO BCEM BO3MO’KHBIM HAIpPaBJICHUSAM UX MPUXO0/A U €AUHBINA
aKyCTH4eCKUi 00beM 3aia craniuu. Juddy3HOCTh MO CYIIECTBEHHO HAPYIIAETCs IPU SIBHOM
JUCTIPONIOPLMAHATIBHOCTH 3ajla CTAaHUMM (AJMHHBIE 3ajbl CTAHUMNA C HU3KUMH IOTOJIKAMHU), a
TaKXKe NMPU HAJTMYWHU TIIAAKUX OTPAKAIOIINX MOBEPXHOCTEH OOJIBIION TUIOIMIAAN, TPUBOIAIINAX K
(GoKycHUpOBKE 3ByKa (HampuMep, CBOJYATHIA IOTOJOK C ILIEHTPOM KPHBH3HBI, OJU3KUM K
IUIOCKOCTH 11os1a). Takast KoH(uUrypamus orpaxaeHuii MOKET IPUBECTU K BBIPOKICHUIO BPEMEHU
peBepOepanuy Mo pa3HbIM MOJAM M HalpaBICHUAM M cenaTh Hed()PEKTUBHBIM aKyCTUYECKYIO
OTJENIKY OTIEIbHBIX OTpaKJAcHUM (Hampumep, cTeH). [pyroil omacHOCTHIO HEOOpaOOTaHHBIX
aKyCTUYECKU JJIMHHBIX 3aJI0B CTAHIMH SBISETCA HAJIMYKUE B HUX IIJIOCKONApaUIeIbHBIX YYaCTKOB
OonpImIoN TUTOMAAX (HAampUMEp, CTE€H OTKPBITBIX IUIATGOPM), MOTYIIMX Cco3/1aBaTh 3¢ ekt
¢uaTTepa — NOpXaroLIEro 3xXa, 0COOEHHO HATJISAHOTO IPU HEKOTOPOH 3arIylIEeHHOCTH MOTOJIKA.
Benencteue sToro naxke BBeAcHHE (OPMAIbHO MPABHIBHO PACCYMTAHHOW, HO HEMPABUIIBHO
pacrpeseieHHOH M0 OrpaKICHHUAM 3BYKONOIVIOLIAIOIIEH OTIEIKM MOXKET TPUBECTH K
CYIIECTBEHHBIM HAPYIICHUSM PABHOMEPHOCTH 3BYKOBBIX TOTOKOB B 3aJI€ CTAHIIUH, U30BITOYHOMY
IryMOBOMY (DOHY U, OCOOEHHO, MaJIeHHIO pa30opunBOCTU peueBoi nHpopmanuu. Bo nusbexanue
YKa3aHHBIX J1€()eKTOB aKyCTHYECKYI0 OOpalbOTKy 3ajla CTaHLMU PEKOMEH]YEeTCs NMPOBOJIUTH B
CJIEIYIOIIEN MTOCIEA0BATEIbHOCTH:

1) sddexTuBHAs oTaenKka 3BYKOMNOIVIOMIAIOMIEH OOJUIIOBKOM CTEH M CBOJOB Haj
raTopMaMy CTaHLIUH (PUCYHOK 5.3);

2) sddexkTuBHas OTAENKAa BEPXHHUX IIOBEPXHOCTEH M CBOJOB MACCHUBHBIX IHJIOHOB,
OTIEISAIOUIMX MIIATGOPMBI OT LIEHTPATBHOTO 3aJla CTAaHIUH;

3) sdbdexTuBHOE UNCHEHUE PA3TUYHBIMU BBICTYIIAMHU M KECCOHAMH 3BYKOOTPAXKAIOIIETO
MOTOJIKA HaJ| IEHTPaJIbHON YacThIO 3aj1a CTaHIMM (€CJIM 10 JaHHBIM pacdyeTa Ha HeM He TpeOyeTcst
pa3MelieHre 3BYKONOIJIOUIAIOMIeH OTHENKH), MPUYEM ISl YBEJIMYEHHUS pacCcesiHUsl BO BCEM
JIMarna3oHe 3BYKOBBIX YacTOT YJICHEHUs JOJDKHBI ObITh arnepuoAMYecKUMHU U, IO KpaiHel Mmepe,
XO0T4 ObI YacTh U3 HUX JIOJKHA UMETh pazmepsl He MeHee 0,5—1,0 M 1o mary ceTku KECCOHOB U
20-30 cM 1o mMpuHe U TIyOHuHE;

4) BBelmeHHe, B Cilydae HEOOXOJUMOCTH, 3BYKOIOIJIOIIAIOUIEH OTAENKH Takke U B
LIEHTPAJIbHYIO YaCTh, B IEPBYIO OUEPE/Ib HA TIOTOJIOK 3aJ1a CTAHIIUH, COBMELIEHHYIO C DJIEMEHTaMHU
YiIeHEeHUH. 3/1eCh BO3MOXHO TaK»Ke IMPUMEHEHUE 00bEMHBIX 3BYKOIOTJIOTUTENEH.

B cnyuae pasgenenus oOIiero BO3IYHIIHOTO oObeMa 3aja CTaHIMU Ha TPU aKyCTUYECKH
CBSI3aHHBIX OOBEMa, MPHU IUIOMIAIX JIMIEBBIX OTpakaeHH muiaoHOB Oonee 30 % rmmomanu
IPOEMOB, IIpOoLEcC peBepOepalii He MOXKET ObITh ONMCaH €AMHON IKCIIOHEHIIMATbHON KPUBOH H,
crienoBarenbHO, hopmyna (5.13) He MOXkeT ObITh HCITOJIB30BaHA B MPSMOM BHJIE JIJISI OIMCAHUS
X0Jla OT3BYKa €IMHOOOpa3HO BO BceM oObeme 3ama craHiMu. [Ipu 3THX yCIOBUSAX Hpoliecc
peBepOepanny B KaXJI0M U3 pa3ieIbHbIX 00beMOB (IT0CaJ0UHBIE TUIAT(HOPMBI U IIEHTPAIbHbIN 3all
CTAaHLIMHU) OTPENEIIIETCs CIECAYIOIMUMU (popMysiaMul (KaXIbI U3 pa3/ieIbHBIX 00BEMOB YCIOBHO
Ha3BaH [0 HOMEPaM: NEPBbIM U BTOPHIM):
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L(t)=10lg{e™ +K e | ; L,(t)=10lg{e™ +K, e | (5.19)
rac 61 158 82 — INOCTOSIHHBIC 3aTyxaHI/1;1 3By1<a B COCCIHUX 06’beMaX CTaHIIMH, BBIYUCIIACMBIC I10
dhopmynam:
S, N S, _
8, = 85V—In(1— @) ; 5,= 85V—In(1— a,) (5.20)

1 2
3neck V1 u V2 — Bo3ayIIHbIE 00bEMbI KaXKIOTO U3 CBSI3aHHBIX 00BEMOB CTAHLIUU;
S1=S1—S12, 8 = S2 — S1,2 — o0mMe MWIOMAAN OTpaKICHUN KaXJI0r0 U3 CBS3aHHBIX
00BEMOB CTaHIIMH;
S1,2 — obOmras momaae MPOEMOB MEXK/Y CBA3aHHBIMUA 00BEMaMU CTAHIIUH;
a1 u 02 — cpeaaue K311 kaxmoro u3 00beMOB CTaHIINY;
Ki2 — kodddummeHT akycTHUECKOH CBSI3M MEXAY COCEOHUMH OO0bEeMaMH CTaHIUH,
BBIUUCIISIEMBIN TT0 popmyTie
S5,

R EA) o2

Pacuetsl o opmynam (5.19)—(5.21) creayet mpoBOAUTH YUCICHHO, C KYCOYHO-THHEHHOM
anmnpoOKCUMAIIMEH OTICIIbHBIX YYaCTKOB OT3BYKOB, HaM0OJE€€ BAKHBIMH W3 KOTOPBIX SIBISETCS
HavalbHBIH mporiecc peBepoOepaiuu ot 0 mo —10 (—15) nb ypoBHeW cmagaHust ¥ IMO3IHSS
peBepOeparust o craay ypoBHeir ot —10 (—15) nb mo —30 (—40) nb. Bnusuue nocnemHeit
0COOCHHO Ba)KHO, €CIIM OHA 3HAUUTENIBHO OOJIbIIIE HAYaIbHOU peBepOepaluu U, cIe0BaTeNbHO,
MacKHpPYyeT €€ W HapyllaeT HOpMalibHOE Bocmpustue peur. CieayeT OTMETHTh, YTO B Clydae
MAaCCHBHBIX MUJIOHOB, Pa3JeNSIOMIMX OOl 00beM CTaHLMU Ha TPH 4YacTH (pa3Mep Kaxaou
CTOPOHBI KOTOPBIX HE MeHee | M), Tuiomaan U O0ObEeMBI BO3IYIIHBIX MPOEMOB MEXKIYy HUMHU
JOJKHBI OBITh, AJI YIPOLICHHUS PAacueToB, BKIIIOUEHBI B OJUH M3 CBS3aHHBIX aKyCTHYECKHX
00BEMOB.

Pacyer ocTanmpHBIX aKyCTUYECKHUX KpPUTEPHEB, U B TIEPBYIO O4YEpelb KpUTEpPHUEB
pa30opYMBOCTH peYH, CICAYST NPOBOJHUTH HA CTAIUU IJICKTPOAKYCTHYECKOTO pacyera 3aja
CTaHIINH, T. K. CTAHIIUU METPOIOJINTEHA PAOOTAIOT TOJIEKO B PEXKHME OIIOBEIICHHS YepPe3 CHCTEMY
o3ByueHUs. VICKITtoueHNeM 371eCh SBISETCS pacueT U MOCTPOCHUS CTPYKTYPhI OTpaKEHUH 3ana
CTaHIIMM OT BHUPTYaJbHOTO MCTOYHMKA 3ByKa Ha MpeaMeT aHaiu3a 3(Q(EeKTOB BO3MOXKHOMN
KOHIIEHTpAIlUU OTpaKeHUH, 5X0 u ¢arrepa. Takue MoCTpoeHHs AenarT wid rpadudecku Ha
MacCIITa0HBIX YepTekaxX CTAHIIUH, WM C TIOMOMIBIO MMPOTPAMM KOMITHIOTEPHOTO MOJICTUPOBAHUS
AKYCTHKU 3a7TbHBIX IOMEIICHUH.

5.3.6 DneKkTpoaKkyCTHYECKUN pacdeT 3aJ0B CTAaHIMH METPOIoJIMTeHa (IIeCTOM ATam o
PUCYHKY 5.2) cleayeT HauMHATh C BBIOOpA THIA CUCTEMBI 03BYYEHHS U pacueTa HeoOXOIMMOMn
o0mieil  MONTHOCTH  JJIEKTPOAKyCTHYECKUX  TpakTtoB. Jlims  Xopomreld  pa30opuIMBOCTH
WH(OPMAIIMOHHON Peur B ITYMHBIX CTAHIUSX C TEHACHIIMEH K MOBBIIIEHHOHN T'YIKOCTH, MO3IHEH
peBepOepalMu U3 CBSI3aHHBIX OOBEMOB M OMACHOCTBIO 3X000pa30oBaHMi, ClelyeT BBHIOMpATh
30HAJBHO-PACIIPE/ICTICHHBIC IIETIOYKH TPOMKOTOBOPHUTENCH, C HAMPaBICHUSIMH aKyCTHUYECKHX
ocei Ha MecTa HanOOJIBIIIETO CKOIUICHUS TTacCaKUPOB. [Ipu 3TOM, B pe4eBBIX CHCTEMaX OTIAeTCs
MPEIOYTEHUE CPETHE- U MAJIOMOIIHBIM TPOMKOTOBOPHUTENSIM, UMEIOIIMM XOPOIiee OTHOIICHHE
CUTHAJI/IITYM B JIMAIIa30HE CPEIHUX M BHICOKHX YacTOT U MEHBIIYIO OTJady B JUANA30HE HU3KUX
gactoT (Huxke 200 ['11), Mano BIUSIONIETO HA YBETUYCHHUE Pa30OPUUBOCTH PEUH.

MuHuManbHO TpeOyeMyr0 OOIIYI0 aKyCTHYECKYI0 MOITHOCTh 3ByKOH3ydaTenel Pac, BT,
BBIUUCIISIIOT IO (hopmyIie

.V 01L
P.>037-10" -?10 A0 (5.22)
rzie V — o01uii BO3ayIHbIH 00beM 3aa CTaHIUM, M2,
T — Bpems peBepOepanuy, c;
Lpes(ry — TpeOyeMbie yPOBHH 3ByKOBOT'O JIaBJIEHUs], 1B, B OCHOBHBIX YAaCTOTHBIX I0JI0Cax (HU3KHUE,

CpellHHE, BHICOKHE).
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Jis TouHBIX pacderoB 1o Gopmyie (5.22) cienyer ydecTh JAOMYCTHMbIE YPOBHH IIyMa B
OKTaBHBIX IOJIocax 4acToT (Ttabmuua 5.1), mpu ycinoBuu, 4yTO oOecreueHue ITHUX YPOBHEH B
UCCJIEyEMOM 3aJI€ CTAaHLIMM YK€ JIOCTUTHYTO Ha IpPEIbIAyIIUX dTanax pacuera. Jlanee cienyer
YBEJIMYUTh 3HAYEHUSI PACUETHBIX YPOBHEW 3BYKa B KaXKJIOM JHMama3oHe 4acTOT Ha Tpebyemoe
OTHOWIEHHE cHUrHai/myMm. [Ipu 3TOM cyHMTaeTcst JOMYCTUMBIM OO0ECIEYUTh OTHOIICHHE
curHa/myM He MeHee 15 nb B nuama3oHe BBHICOKHMX 4acToT; He MeHee 10 n1b — B amamaszone
CPEIHMX YacTOT U JOCTaTOUYHBIM B 5—6 1b — B Tuamna3oHe HU3KUX 4acTOT.

Jl1s OpUEeHTHPOBOYHBIX PACUETOB AOIMYCKAETCS MCHOJIb30BaTh OOBIYHO PEKOMEHIYEeMbIH
CpelHMI YpOBEHb 3ByKa HA CTAHIUHM METPONOJUTEHA, PaBHBI Lmes = 100 ab, ucxoms u3
Kotoporo ¢Gopmyna (5.22) npeodbpazyercs K BULY

P, >0,37 10°Y (5.23)
T

OO0myr0 MHUHMMAaIbHO TPeOyeMyI0 AJIEKTPUYECKYI0 MOIIHOCTh HMCTOYHUKOB 3BYKa Py

BBIUUCIISIIOT TI0 (hopMyJie

P, i IT, (5.24)
n
rae n — KI1/J] 3Bykousnyuareneit (00br4HO He Oosee 1 %);
IT — nuk-(akTop akycTHIECKOro curHaia (y cpeiHeil peuu He Ooliee msTh).

TpeOyemyro 00IIyI0O MOITHOCTb CHUCTEMBI O3BYYEHUS CIIEIyeT PaBHOMEPHO pacIpeeisaTh
CHUCTEMOW H3JIydaresneldl IO BCEM 30HAM HAXOXJAEHUS MaccaxupoB. IIpm 3TOM MHMHHUMAaJIBHO
HEO0X0/IMMOE KOJIMYECTBO T'POMKOTOBOPHTENECH W CTPYKTYpY HMX pasMemeHus (IEemovKH,
pELIETKH) OINpPEeNeNsoT UCXOAS U3 KOHKPETHOro OO0BEMHO-IUIAHHPOBOYHOI'O pELICHUs 3aia
CTaHLIUU METPOIOJIUTEHA Ha OCHOBE JBYX YCIIOBHIA:

1) B kX101, Jaxke caMoii yJalIeHHO#, TOYKE 03BYYCHHsI YPOBECHB IPSIMOTO MOJIS U3ITydaTelis
JIOJIKEH OBITh HE MEHEE UeM B 2 pa3a BbIIIE€ YPOBHS peBepOepallMOHHOM COCTaBIAIONIEH OIS, YTO
ABJISIETCS HEOOXOIMMBIM YCIOBHEM oOecreueHus: Xopouled pa300puuBOCTH peyr (0COOEHHO
TpeOyeTcst BRITIOJTHEHNE 3TOTO YCIOBHUS B IMANa30HE CPEAHUX M BHICOKUX YacTOT);

2) pa3HOCTh X0/ IO BPEMEHH MEX/1y COCCTHUMH U KXKIBIMHU ITOCIICAYIOIMMH B IIETIOYKE
TPOMKOTOBOPUTENISIMU JIOJDKHA OBITh JaK€ B TOYKE MaKCHMAJIBHOTO 3ama3/bIBaHHUs B 30HE
BOCIIPHATHSA 3ByKa He Oojiee 20 Mc, UTO COOTBETCTBYET Pa3HOCTH X0/J1a IO PACCTOSHUIO OKOJIO 7 M
(mocnenHee ycioBHE MPESyCMaTpPUBAEeT OJMHAKOBYIO MOIIHOCTh U3JyYEHHUS! BCEX MCTOYHHMKOB
3BYKa).

Hcxons w3 mepBOro yCIOBHS, PaJAWyC JACHCTBHUS MPSIMOTO 3BYKa CHCTEMBI 03BydeHHS R
BBIYHUCIISIOT 1O opMyIie

R, ~01 %(@) , (5.25)

rae B — moCTOsiHHAsI MOMENIEHUs CTAaHIUSI METPOTOJUTEHA, 3aBUCSAIIAs OT JUara3oHa 4acTOT
(HM3KHME, CpeHuE, BHICOKUE);
D(®) — nokasaresb HAMPaBICHHOCTH M3JydaTess Ha MCCIEAYEMYIO TOUKY B 3aBHCHMOCTH OT
yria © (B TOM e JHara3oHe);

M — obmiee KOTUYIECTBO TPOMKOTOBOPHTEIICH B HCCIICTyeMOM 30HE 3ajla CTAHIINH, Ha KOTOPOE
Mociie MPeBapUTENLHOTO aHallku3a pachpeselieHa MUHUMAIbHO HeoOXoaumas oOIast
MOIITHOCTh O3BYYEHHS U KOTOPOE SIBJIETCS ONMTHMAIBHBIM 10 TEOMETPHUH 3aJ1a CTAaHITUH
METPONOJIUTEHA.

YuuThIBast, 4TO 3HAYCHUE MTOCTOSTHHOMN CTAHIIMH YK€ OIIPEIeNICHO aKyCTHUYECKUM PacueToM,
a nmapametp D(®) coBpeMeHHBIX aKyCTUYECKHX CHCTEM U3BECTEH, TO BapbUPYs BEIUUNHBI Ry 1 M
MO>KHO JOTIOJTHUTEIHFHO ONTUMU3UPOBATH pacipeiesieHne TPOMKOTOBOPUTENIEH 0 OTPaXACHUSIM
3aJ1a CTaHLIUH.
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Crenyromum 3TarnoM 3IEeKTPOaKyCTHIECKOT0 pacyeTa SBISETCS pacueT Mo YPOBHEH U €To
HEPAaBHOMEPHOCTH B 3aBUCHUMOCTH OT MPEABAPUTENBHOIO PEIICHUS O pa3MEIleHUun
IPOMKOTOBOPHUTENICH HA CTEHAX WIM HA CBOAAX 3ajla CTAHLMU METPOIOJUTEHA (MM Ha oOenx
MOBEPXHOCTAX); MPHU DTOM KKl y4aCTOK O3BYYHMBAEMOH OJHHUM TPOMKOTOBOPHUTENIEM
IUIOLIA/IKK allIPOKCUMUPYETCS MPSMOYTOJIbHUKOM, Pa3MeEpPbl KOTOPOTO OIPENEISIIOTCS BBICOTON
MoJIBeca, HAKJIOHOM aKyCTUYECKHX OCEH M AKCLEHTPUCUTETAMH SJUIMIICOMIO0B, MOJEIUPYIOIINUX
JyarpaMMmy HalpaBJI€HHOCTU KaXJ0ro rpoMkorosoputeins. IlapameTpamu AaHHOTrO pacdera
ABIIIOTCS TPEIBAPUTENILHO BBIOPAHHBIA THI TPOMKOTOBOPUTENS, €r0 YyBCTBUTEIBHOCTbD,
CpellHEe CTaHJAapTHOE 3BYKOBOE JABJIECHHWE U 3aBUCUMOCTb JUarpamMMmbl HAIIPaBIEHHOCTH OT
yacToThl. Llenbio TaHHOrO pacuera sIBJISETCS MPOBEPKAa TOYHOCTU MPEIBAPUTEIHHOIO pacyeTa
ONTUMAJILHOTO  OTHOLICHHS CHTHAJI/IIYM W  JIOCTHKEHHE TpeOyeMoill  JAOmyCTHMOM
HEpPaBHOMEPHOCTH 1015 =3 1b.

[Ipy mpaBWIBHO IPOBEIEHHOM pacueTe IMPaKTUYECKHM BCE 30HBI 03BYUMBAEMOIro 3aja
CTaHIIMM METPOIOJIUTEHA OKaXYTCs (haKTUYECKH B 30HE NEUCTBUSA MpsMOro 3ByKa Lp, b,
YPOBEHb KOTOPOT'O BBIYHCIISIIOT 11O (popmyIie

Lp = 20Igp1 + 20 Ig D(®) — 201g(r/ro) + 94, (5.26)
I71Ie P1 — CpeJHee CTaHJapTHOE 3BYKOBOE JaBieHue, [la, pazBuBaeMoe rpOMKOTOBOPUTENIEM Ha
pacctosHuu o =1 M.

KoHTposbHbBIE pacueTsl ypoBHEl 3Byka 110 popmyiiam (5.23)—(5.26) nmo3BoISIOT POBEPUTH
MPABUJIBHOCTh BBIOPAHHBIX THIIOB, MECT pa3MEIICHHs] U HANPABIEHHOCTH aKyCTHUUYECKUX OcCei
pacnpenesieHHON CUCTEMbI 03BYUYCHMUSI.

B 3akimoueHmne 35eKTpoaKyCTUYECKOro pacyeTa CleqyeT MPOBECTH KOHTPOJBHBIM pacuer
paz0opyMBOCTH peYM B 30HE HAUXYALIUX YCIOBUI CIYyXOBOrO BOCHPHUSTHS, T. €. B MECTE
MHHHAMAJILHOTO YPOBHS MPSMOT0 3BYKa Lup(r).

[Tpu KOPPEKTHOCTHU BCETO MPOBEACHHOIO EPE]] 3TUM pacueTa UCIOIb3YEeTCs YIPOIIEHHbIN
METOJ pacueTa pa300pUMBOCTH pPeUr MO LIECTH OCHOBHBIM OKTaBHBIM OJIOCAM C LIEHTPAIbHBIMU
gacrotamu: 1) 250 I'tr; 2) 500 T'ig; 3) 1000 I 4) 2000 Ty, 5) 4000 I 6) 8000 T TMocneausist
4acToTa J0JHKHA OTHOCHUTCS K IeHTpaibHOoM yactore 6000 ['1y, cooTBeTCTBY!IOIEH OocneaHel, 20-
i moiyoce, paBHON pazbopumBocTH peun. Jlajiee cienyeT OMpeaesiuTh YPOBEHb OIIYIICHUS
dopmanT E B Kax10i1 nonoce no ¢popmyse

E=Lp—Lu, (5.27)
rze Lp — pacueTHbI ypoBeHb 3ByKa B JaHHOW 30HE CTaHLUU, 1b;
L — pacueTHbIi ypoBeHb IIyMa B JaHHOH MOJI0ce 4acToT, Ab.

I1 pUMECEUYaHUC— q)OpMaHTI)I — 9TO OCHOBHBIC CIICKTPAJIBbHBIE MAKCUMYMBI O606HleHHOFO CIICKTpa peyu,
COBOKYITHOCTh KOTOPBIX OTIpeieisieT pa300punBOCTh MepeiaBaeMoi pedeBoil HHPOpMAaIIUH.

3arem onpeaensatoT kodpduiuent pazdopurBocty W B kax 10 nosoce no gpopmyie

W:E+6

, (5.28)
30
YTO MO3BOJIIET OMPEAETUTh (POPMaHTHYIO paz30opuuBOCTEH A TI0 popmyiie
A=0,05[W1+3W2+4W3+6Ws+5Ws+ Ws], (5.29)

rie 1-6 — Homepa OKTaB.
[To ¢popmanTHOI pa30OPUUBOCTH A OMPEAETSAIOT CIOTOBYIO Pa30OpUYMBOCTh S MO TadIuUIle
5.2.

Tabnwuuna 5.2 — 3aBHCHMMOCTH CJIOTOBOiIl pa30opuMBOCTH S OT (POPMAHTHOM
pa3zdopuuBocTu A

A 0,25 | 030|035 | 040 | 045 | 050 | 0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 1,0

S, % 46 54 62,5 69 75 80 84 87 90 925 | 952 | 100
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3angaueil pacueTa JOJKHO ObITh JOCTHXKEHHE CIIOTOBOM pa300pUMBOCTH PEUU BO BCEX 30HAX
CTaHIIUU MeTpornoauTeHa He MmeHee 80 %.

[Tpu KCTIONIb30BaHUM B AKYCTHUYECKUX pacdeTaxX MPUMEHSIOT ABa KPUTEPHs pa300pUUBOCTH:
ObICTpasi OLIEHKA MHJEKCa NepeJaud peud M MHJAEKC YeTKOCTH. 3HAYeHUs MEepBOro U3 HUX He
JoJKHBI ObITH MeHee 0,75, a BToporo — He menee —3 nb.

5.3.7 AkycTuyeckoe U 3JEKTPOAKYCTHUYECKOE NMPOEKTUPOBAHUE CTAHLUN METPOINOJIUTEHA
3aBEpLIAOT BBIBOJIOM JAHHBIX (CEAbMOMN 3Tall aKyCTHUECKOIO MPOEKTUPOBAHUS IO PUCYHKY 5.2)
[0 BCEM TpeOyeMbIM aKyCTUYECKHUM IapaMeTpaM CTaHIMM METPOIOJIUTEHA, C HEOOXOAUMBIMU
PEKOMEHJALMSAMHI 0 OTACIKE W KOH(UTYpaluu OTpakKACHUH, a Takke ¢ TPeOOBaHMUAMHU IO
pasMELICHUIO U TEXHUYECKUM XapaKTepUCTHKaM aKyCTUYECKUX CHUCTEM JUll O3BYYMBAHUSA
CTaHIIUHU.

5.4 Meroguka  aKyCTH4YeCKOH  PEKOHCTPYKUHMHM  JAeHCTBYHOIIMX  CTAHIUH
METPONOJIUTEHA

IIpp 1OATOTOBKE K PEKOHCTPYKLUHH JEUCTBYIOIIME 3aJbl CTAHLHMKM METPOIIOIUTEHA,
JKCIULyaTalusi KOTOPBIX BBIABWJIA AKyCTHYECKMH aAuckoMopT (4ro HaOmoJaercs Ha
OOJBIIMHCTBE CTAaHUUN 0€3 MEpONpHUITHM MO LIYMO3alIUTe, IOBBIILIEHHON TYJIKOCTH 3aja
CTAaHLUMU U HEKOPPEKTHBIM pa3MEIIEHUEM CHCTEMbl TI'POMKOTOBOPUTENEH), HYXIAIOTCS B
pa3paboTKe aKyCTUYECKOW YacTH MPOEKTa PEKOHCTPYKLMH, KaK HEOTHEMJIEMOM 4acTu OOILEro
IIPOEKTa PEKOHCTPYKIIMH 3aJ1a CTAHLINH.

Pa3zpaboTka mpoekTa aKyCTHYEeCKOH PEKOHCTPYKIMH 3aja CTAaHIUM BKIIOYAaeT B cels
CJIEIYIOINE ATAIbI.

5.4.1 TloaroTOBUTENBHBIN ATal, COCTOSALIMNA U3 O3HAKOMIICHUSI HA MECTE C aKyCTUUYECKOU
00CTaHOBKOM 3aJla CTaHIUH, CyOBEKTUBHON OLIEHKH YPOBHEH IIYMOBOTo (hoHa U pa300pUUBOCTH
MH(OPMALlMOHHOM peud, MOATOTOBKM M aHaliM3a MAacIITa0HBIX 4YepTexel 3ai1a CTaHLIUU
METPOIIOJINTEHA, TIOJATOTOBKU U MOBEPKHU U3MEPUTEIIBHBIX KOMILIEKTOB IIPUOOPOB.

5.4.2 HarypHoe oOcienoBaHne aKyCTUYECKHX YCIOBHH 3ana craHiuu. [lepen Hauamom
o0cIieZ1oBaHUsT HEOOX0AUMO MPOBECTH PA3METKY TOUEK M3MEPEHUH ¢ TeM, 4TOObl OHU OXBaTHIIU
BCcEe Ham0Oojee NoKa3aTelbHblE W KPUTUYHBIE B OTHOIIEHWM aKYCTHKH 30HBI, TpeOyrolue
00513aTeJIbHOT0 aKyCTUYECKOI0 KOHTPOJIS, yKa3aHHbIE B 5.3.

AKycTHYECKHE U3MEPEHNUS TPOBOISAT B CIEAYIOLIEH 1MOCIEI0BATEIbHOCTH.

5.4.2.1 M3mepeHHsl OKTaBHBIX YPOBHEH 3BYKOBOW MOIIHOCTH JABMXKYIIETOCs Moe3Ja Mpu
BXOJI€ Ha CTaHIMIO (TP OTCYTCTBUU COOTBETCTBYIOLIMX MACHOPTHBIX JAHHBIX WM JIaHHBIX
CHelMaNbHO TPOBEJACHHBIX HM3MepeHMii). V3MepeHuss mpoBOAAT B MYCTOM 3ajieé CTaHIMHM C
HEO0OXOIUMOM CTAaTUCTUYECKON BHIOOPKOM.

5.4.2.2 V3mepeHus IyMOBOIO peXHMMa CTAaHIIMM BO BCEX OTMEUYEHHBIX TOUYKAaX, COIVIACHO
['OCT 23337. I3mepeHus MpoBOAT B Yachl MUK, IIPU MOJIHOM 3all0JHEHUU CTaHINH, IIPU BbE3/IE
Ha CTaHLMIO OJIHOTO-/IBYX IIO€3/10B U IIPU UX OTCYTCTBUH. [10JIHOE KOIMYECTBO TOUEK U3MEPEHUN
U TPOJOJKUTEIBFHOCTh BBIOOPOK JOJKHBI COOTBETCTBOBATH TPEOyeMOW CTaTUCTHYECKON
MOTPEMIHOCTH PE3YIBTATOB U3MEPEHUN.

5.4.2.3 N3mepenus BpeMeHHU peBepOepannu MpoBOIAT B 00S3aTEIHHOM MOPSIKE B ITyCTOM
3ane craniuu cornmacHo ['OCT P MCO 3382-1. [Insg KOHTPOJBHBIX H3MEPEHUH BpEeMEHH
peBepOepai MOTyT ObITh MCIOJIb30BAHbl JIOMOJHUTENbHbIE JaHHbIE M3MEPEHUN IIYMOBOIO
(oHa Ha COBPEMEHHBIX IPOrPaMMHPYEMBIX CHIEKTPOAHAIN3ATOPAX, HIMEIOLINX COOTBETCTBYIOIINE
CMEHHbIEe MOJlyNIU. B mocneanem ciyyae u3mMepeHus MpOBOASAT B 3alI0JTHEHHOM 3ajle CTaHIUU.

5.4.2.4 Kommuiekc 3J€KTPOaKyCTHUYECKUX H3MEPEHUH, BKIIIOYAIOIUX H3MEPEHUs OIS
YpOBHEH, YaCTOTHON XapaKTEpUCTUKU Iepeladl U HepaBHOMEPHOCTU 3BYKOBOro mojis B 1/3-
OKTaBHBIX I10JIOCaX 4acToT. Bce u3MepeHust mpoBOAST B IIyCTOM 3aJie CTAHLIUU, B HOMUHAJIBHOM
peXHUMe 03BYUEHUS, IPU M0J1ade Ha BXOJl CUCTEMbI PO30BOTO LIyMa.
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5.4.2.5 VcnpiTanus pa300puMBOCTH peUr Ha CUCTEME O3BYUYCHHMS 3ajla CTAHIIMU COTJIACHO
I'OCT 25902. TIpu CIIOKHOCTH OpraHU3alUd APTUKYJISIIUOHHBIX UCHBITAHUN Ha AEHCTBYIOIIMX
CTaHLUAX METPOIOJUTEHA CJIEAyeT MCIOJIb30BATh PACUETHBIM METOJ OLEHKH Pa300pUHBOCTH
peun 1o ¢opmyiaam (5.26)—(5.28) Ha OCHOBaHMH MAHHBIX HATYPHBIX H3MEPEHHH OKTaBHBIX
YPOBHEH MOJIE3HOTO CUT'HAJIA U IIIyMa WJIM UCTIOJIBb30BaTh MPUOOPHI U MPOLIECCOPHBIE YCTPOUCTBA,
U3MEPSIONINX Pa300pYMBOCTH METOJIOM OLIEHKH MHJeKca repenaun peun (RASTI).

5.4.3 JlaboparopHas u KamepaibHas 00pa0dOTKa pe3ylbTaTOB H3MEPEHUU IO3BOJISICT
MOJIYYUTh TMOJHYI0 HMHPOPMAIMIO O I[IYMOBBIX, AaKyCTUYECKUX U JJIEKTPOAKyCTHUECKUX
XapaKTEPUCTHKAX 3aja CTAHIIMU METPOIOJIUTEeHA. 37IeCh HE0OXOAUMO YUECTh, UTO B CBS3U C TEM,
YTO U3MEPEHUS BPEMEHU peBepOepaliuu U U3MEPEHUS TOJIsl YpOBHEH MPOBOIUINCH B ITYCTOM 3aJIe
CTaHLIUU, IPU 00pabOTKE Pe3yIbTaTOB U3MEPEHUH CIIeIyeT BBOAUTD OMPABKH HA MAKCUMAIIBHOE
3allOJIHEHUE 3ajla CTaHIMM MaccaXUpaMu B 4Yachl NUK. JlJis 3TOro HEOOXOAMMO HCIOJIB3YS
dopmyny (5.13) BBOAMT IyTeM oOpaTHOTO mHepecyera mompaBky AA, u3 pacuera 0,5 m2/den.
coriacHo mpuwioxeHuto E. DTo gaeT BO3MOXKHOCTh paccUMTaTh KaK BpeMsi peBepOepanuu
3aIOJTHCHHOTO 3aJla CTAHIIMM, TaK U IMONPABKU Ha CHIDKEHUE YPOBHEH 3BYKa IMPH O3BYYCHUH B
COOTBETCTBYIOIIMX OKTAaBHBIX mosiocax AL mo ¢popmyne

AL =10lg A , (5.30)
A3
rae An — obmuit ¢onx D3I1 3ama cTaHuuu, MONyYEHHBIH Ha OCHOBE HM3MEPEHH BpEMEHHU
peBepOepaluy B MyCTOM 3aJi€ CTaHIUH;
A; = An + AApac — obmuit dong I3I1 3ana craHmuM NMpU MaKCUMAIbHOM 3alOJIHEHUU
Maccakupami,
re AAnac — 100aBOYHOE 3BYKOIOTJIONIEHHE, BHOCHMOE TACCAXHPAMH, BBIYHCIISIEMOE 0 (GOopMyIIe
AAnac = anonaal(f), (531)
/e Suona — TUIOIIA/b TIOJIA CTAHIAH, M,
a1(f) — K3II crosmmx maccakupoB TIpH IIIOTHOCTH paccTaHoBKH 0,5 M%/der.

5.4.4 AHanu3 pe3ybTaTOB U3MEPEHUN CITY)KUT OCHOBAHHEM JIJIsi TEXHUYECKOTO 3aJJaHus Ha
pa3paboTKy aKyCTHYEeCKOW YacTH MPOEKTa PEeKOHCTPYKIMHU 3anoB cTaHmuil. [Ipu sTom cama
METO/IMKAa aKyCTHYECKOTO MPOEKTHPOBAHUS JOJDKHA COOTBETCTBOBATH OOIIEH CTPYKTYpPHOM
cxeme (pucyHok 5.2). Cnenyer yuuThIBaTh (DaKTOp CYIIECTBOBAHUS YK€ MOCTPOSHHOM CTAHITHH C
COOTBETCTBYIOIIMMH KOHCTPYKIMSIMU OTpaXIeHui. BeaencTsre 3Toro akyctudeckas KOppeKIus
3ana crtaHiuu (3Tanbl 2 U 4 MO PUCYHKY 5.2) NOJKHBI ObITH COBMEIIEHBI B OJUH 3Tall, MOCIe
3aBepIIEHUS] KOTOPOTO HEOOXOIMMO MPOBEACHHUE KOHTPOIBHBIX AKyCTHYECKHX HW3MEPEHUIL.
Takxke KOHTPOJbHBIE M3MEPEHUS JODKHBI OBITh TMPOM3BEACHBI IOCIE 3aBEpIIEHUs
AIIEKTPOAKYCTUIECKON KOPPEKIINH 3aJ1a CTAaHIUH.

5.5 Ilpumep akycTHM4ecKOro NpoOeKTHPOBAHHS 3aJIa CTAHUMH B YPOBHE IOCAA0YHOI
m1aTGopMbI METPONOJIUTEHA

PaccmaTpuBaercs TUIOBOM NpPOEKT 3ajla CTaHUMU B YPOBHE MOCAIOYHOW TIUIaT(OpMBbI
METPONOJIUTEHA MEKOTO 3anokeHus. [1o obmieit popme 3a craHuK OIU30K K MPSIMOYTOJILHOMY
napajuieJenumneay ¢ pazmMepamu B miane 162x17,6 M, npu o01iei BeIcoTe 3aja ~ 6 M; MpU 3TOM
HIMpUHA TOCaA0YHON T1aTdopmbl coctaBisieT 10 M U BbICOTa KECCOHUPOBAHHOTO TOTOJIKA HAJl
Hel ~ SM. CTaHIMKU TaKOro TUIA MOJTYYUIIA JOCTATOYHO MIMPOKOE pACHpPOCTPAHEHUE.

BBuay Toro, uro obcnemyembie 3aibl HE MMEIOT pa3IelsieMbix 0ObEMOB, HECMOTpPS Ha
JTUCTIPONOPIMOHATIBFHOCTh UX OCHOBHBIX Pa3MepOB, pacueThl BpeMeHU peBepoOeparuu 7, odmiero
¢dboH/1a 3BYKOIIOTIIONMIEHUS A U TOCTOSSHHON MOMEIIeHUs: B cieayeT MpOBOAUTh HA OCHOBAaHUU
dopmyel (5.13). B Tabmnuiie 5.3 npuBeeHsl pe3ysIbTaThl PACYCTOB BPEMEHHU peBepOepaliiu 3aia
crannuu To(f), cpeanero K3IT a(f) u mocrosHHO#M nomerienus Bo(f). Mutepbep 3ana craniuu Ha
YPOBHE TMOCATOYHON TIaTGOPMBI: TMON — NUIM(OBAHHBIM KaMeHb, CTEHBI — TJIAJIKHE TUIUTHI,
MIOTOJIOK U CBOJIbI — OETOHHBIE TOBEPXHOCTH C NOOENKOH U MoKpackoil. B Tabnuiie 5.3 npuBeaeHbI
pe3yJbTaThl U3MEPEHHI YPOBHEW 3BYKOBOM MOIIHOCTH IMOJBH)KHOTO COCTaBa IMPU BXOJI€ HA
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cTaHiuiO Lyaxc(f). Bce pacyersr mpoBOAsIT U3 YCIOBUS MUHMMAIBHOTO 3aIIOJHCHUS 3aj1a CTAHIUU
naccaxxupamu (~ 6 mM%/gern.).

Cpennwii paauyc AeicTBHs MPsSMOTO 3ByKa R, cormacao dhopmyre (5.8), coctaBui mopsaka
12 M. Orcrona cieayeT, 4TO MaKCHUMAajdbHO HEOIAarompUsTHBIMH MECTaMH Ui BOCIPHUSTHS
pedeBoit mHPOPMAIUH TIPU MMOAXO0JE ABYX BCTPEUHBIX IMOE3I0B SBISIOTCS TOYKMA HA OCH 3alia
CTaHIIUU, T. €. IpH I' = 5—7 M. PacueTHsIil ypoBeHb (poHOBOTO 1I1yMa 110 hopmyie (5.7) aiist ypoBHS
Lvaxe Ha TIOJIOCE MAaKCUMAJIbHOTO M3Jy4deHus, cornacHo tabnuue 5.3 mpu 500 I'u, mokasbiBaer
BennunHy Lo = 84,5 nb. Ho no tabnure 5.1 monyueHHOe 3HaUe€HUE OKA3bIBAETCS JUIsI BRIOpaHHOM
HOJIOCHI 4acToT Oosee Ha 6,5 n1b gonmyctumoro Lyon = 78 nb. T. k. Bcs mnardopma HaXoaAUTCS B
30HE JICHCTBUS MPSMOTO 3BYKa, ISl pacueTa TpeOyeMoro JiIsl JOCTUKEHHSI HOPMAaTUBHOTO YPOBHS
¢oHoBOrO 1MIyMa 001mIero GoHaa 3BYKOIOTIOMICHUS Arpes CIECAYET MPUMEHUTH HE YIPOLICHHYIO
dopmyny (5.10), a mpoBoauTh pacuersl mo monHou (Gopmyie (5.7). YkazanHoe yciaoBue
BBITIOJTHSETCS] TIpH 00ECIIEYCHUN TOCTOSIHHON MOMeIeHust Brpes > 2200. Otcroga mo dopmyie
(5.2) cnenyer, uro cpeaunii K311 3ana cranuuu gomkeH Bo3pactu o o > 0,2.

Tab6numa 5.3—Pe3yabrarsl pacueToB BeJu4uH 1o, 0o, Bo u u3Mepenue ypoBHs Lyake

Bennunna f, 'y

125 250 500 1000 2000 4000
To, C 2,6 2,3 2,1 2,0 1,9 1,7
0o 0,11 0,12 0,13 0,14 0,15 0,16
Bo, M? 976 1077 1180 1286 1394 1505
Lyvaxe, 1B 86 91,5 99 97 86 77,5

s obecnieuenust cpeanero K311, paBHoro 0,2 u Gojee cieayer OTAenaTh MOTONOK Hal
MI0JIOM TUIAT(GOPMBI CTaHAAPTHBIMH 3BYKOTOTTIOMAOIUMY TtuTaMu, uMetontuvu K311 0,3-0,6 B
JMana3oHe OT HU3KMX K BBICOKMM uacToTaMm (mpuioxenue [[). B tabmune 5.4 mpuBeneHsl
snauenus cpennero K3IT ai(f), Bpemenn peepOeparuu Ti(f) u mocTtosiHHOW MOMeIIeHHs 3aJia
cranuuu MetpononuteHa Bi(f), koropble paccuMTaHbl yKa3aHHBIMH BBIIIE METOJAMH IIPH
HaJUYUHM 3BYKOMOTJIOMIAONIEH OTIEIKU TMOTOJKA CTAaHIMHU Hajn miatdopmoit. B tabmume 5.4
IPHUBECHBI TAKKE PE3YNIbTATHI PACUETOB YpOBHEH (oHOBOrO myma Ly (cm. popmyny (5.6)).

Tabauna 54— Pe3yabTarsl pacueToB BeJu4uH 81, T1, B1 n ypoBHs ¢poHOBOro nryma L

Benmnunna f, T

125 250 500 1000 2000 4000
01 0,17 0,18 0,21 0,23 0,25 0,26
T, ¢ 1,6 1,4 1,2 1,1 1,0 0,9
B1, M2 1618 1734 2100 2360 2633 2776
L., 1B 70,0 75,5 83,0 81,0 70,0 71,5

N3 cpaBHeHus ypoBHEH (OHOBOTO IIyMa, pACCYMTAHHBIX IMPY 3BYKOTMOTIIONIAIOIICH OT/IETTKE
[EHTPaJbHOW YacTH TOTOJKA CTaHIIMM METPOMOJIUTEHA C JOMYCTUMBIMH YPOBHSMHU IlIyMa B
COOTBETCTBYIOIINX OKTaBHBIX MOJI0cax 1o Tadmuie 5.1, cnemyert, uro B nuamazonax 500—1000 [
HAOIO/TaeTCsl CYIIECTBEHHOE MPEBBIIICHHE HOPMATHBHBIX YPOBHEW; KPUTHYHBIM MOMEHTOM
sapisieTcs: Takke dvactora 4000 T'm, BakHas naius oOecredeHUss pa3O0OPUYMBOCTH  PEUCBOU
uHpopmanuu. Ip(HeKTUBHOE CHIDKEHUE YPOBHEW IIyMa B JUANa3oHE CPEAHHUX YaCTOT MOKET
OBITH AOCTUTHYTO KaK CHMXXCHHUEM IIyMa B MCTOYHHKE, TaK U JOIMOJHUTCIbHBIM 3(1)(1)6KTI/IBHI)IM
3ariayiieHneM OJMMKHUX OTPaKISHUH YacTH IMOTOJKA, PACIONOXKEHHOTO HaJ MyTSIMH, U CTEH
cOOKy OT myTred (cM. pucyHok 5.3). Bo3MmokeH Takke BapHaHT C TIHIATEIBHOW MPOpabOTKOMH
CUCTEMBI 03BYYEHHsI, C TEM YTOOBI IO BCEM 30HAM 00ECIEUYHTH CYIIECTBEHHOE MPEBATPOBAHUE
MpSIMOTO 3BYKa W BBICOKOE OTHOIIECHHWE CUTHAN/IIyM. JlJis 3TOro HEOOXOIWMO TMOJYyYHUTh

ONTUMAJIbHOC 3HAUCHHUC BPCMCHU peBep6epauHH, 4TO, KaK IMoKa3aj pacdcT, o0ecreyeHo BO BCeM
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nuana3one, kpome yactoT Huke 250 ' [Tocnennee M0MKHO OBITH YYTEHO TIPU PACYETE CUCTEMBI
3BYKOYCHJICHUSI.

CoxpaHeHue OJHOCTHIO 3BYKOOTPAXKAIOIINX [TOBEPXHOCTEN HAa BCEX CTEHAX 3aj1a IPUBOIUT
K BO3HHMKHOBEHHIO 3(peKTa MOopXarollero 3xa, 4YTo OTPUIATENILHO BIMSET Ha 3BYKOIEpeaady
pedeBoro curHana. [losToMy mpu pacdere CHUCTEMBI 3BYKOYCHJICHHS HE00XO0IuMO 00eCrednTh
OTHOIIEHHE CUTHAI/1TyM He MeHee 15 b Bo BceM nanazoHe 4acTOT BO BCEX 30HaX 3aja CTaHIIMH,
JUTSE 9eT0 TpeOyeMblii 1o ycsioBuio (5.23) ypoBeHb Lipes = 100 1b nomken ObITh co3man nmpu padboTe
CHUCTEMBbI, Kak MHHUMYM, B nuanazoHe dyactoT 500-1000 I'm. HMcxoms w3 3TOro pacuder
MHUHHMAaJIbHO HEOOXOAMMOM aKyCTHUECKOM MOIIHOCTH 1o yciaoBuio (5.23) mpu T = 1,1-1,2 ¢
npuBOANT K Pa = 5 Br, mo ¢opmyne (5.24) monydaem TpeOyeMyro 3JIEKTPUUICCKYIO MOIITHOCTh
P.x= 2500 Bt. CoBpeMeHHBIE NIMPOKOMOIOCHBIE aKyCTUYECKUE U3TY4aTeNId CPEIHEH MOITHOCTH
uMeroT P,; = 25 BT, oTKyAa o0111ee KOJIMYeCTBO TaKUX U3JTydaTesieil B 3aJIe CTAHIIMH JTOJDKHO OBITH
He meHee 100 mr. OxqHuM U3 HauboJIee PacpOCTPAHEHHBIX CITIOCOOOB pa3MeEIIeHUs U3JTydaTeen
B JUIMHHBIX M IIYMHBIX 3aJaX CTaHIMH SBISICTCS IOCIIEIOBATENIbHAS IIEMOYKA MOTOJIOYHBIX
POMKOTOBOPHUTENICH, pa3MEIICHHBIX 110 IIEHTPAILHON OCH 3ajia cTaHIuH ¢ marom Ln = L/M (rme
L — nnuHa 3ana, M — obliee 4uciio u3iydareieil), paBHbIM Ha JaHHOM o0bekTe 15—-16 M. Paguyc
JENCTBUS MPSIMOTO 3BYKa JUIsl CJIa00 HAMPaBICHHBIX HCTOYHHUKOB 3BYKa (cM. hopmyiy (5.25)), y
KOTOpbIX mapamerp D(®) oObruHO He mpeBbimiaetr 10, cocrasiser npu B > 2000 Benuuuuy
MopsiIKa 2 M, 4TO SIBHO HEJOCTAaTOYHO. BeiencTBue 3TOro pekoMeHAyeTcsl pa3fAelNuTh OOIIyIo
TpeOyeMyl0 MOINMHOCTh HW3IydeHHUs Ha TPU [EMOYKH U3  BBICOKO-CPEIHEYACTOTHBIX
OCTPOHAIPABJICHHBIX IPOMKOTOBOPUTENIEH MOIIHOCTBIO 12,5 BT, paBHOMEpHO pacmpe/eieHHbIX
MO0 IEHTPaJIbHOM OCH CBOJa M BEpXHEH YacTh CTeH (WM, €eCIM OSTO TEXHUYECKHU
TPYAHOOCYIIECTBUMO, IO KOJOHHAM CO CTOPOHBI MOCaJo4HbIX miuatdopm). B srtom ciydae
MaKCHUMaJIbHOE YIaJICHUE NCTOYHHKA 3BYKa OT TOJIOBBI TACCAKUPA B KAXKJIOM TOUKE 3aJia CTAaHIIUU
He OyJeT MpeBbIIaTh 5 M MPU BBHICOKOW KOHIIEHTPALIMHM BEPXHHUX YACTOT. YKa3aHHOE YCIIOBHE
obecreunT Kak TpeOyeMoe OTHOIIECHHME CUTHAI/IIYM, TaK U XOPOIIYI0 PaBHOMEPHOCTH IOJI.
Pacuet paz6opuuBoctu peun no ¢opmyne (5.24) nmokasbiBaeT, 4To BEIMYMHA A TOBCEMECTHO
npessimaet 0,65, uro odecrneunBaeT cnoroByto pazdoopunBocts 6osee 90 % (cm. Tadmuiry 5.2).

W3 BBIMOTHEHHOTO pacyera CcleAyeT, YTO YyKa3aHHOE€ MAacCHpPOBAaHHOE pa3MelIeHHE
TPOMKOTOBOpPUTENEH SIBIISIETCS HEOOXOIMMBIM YCIOBUEM 00€CIIEUeHHs XOpoIIeld pa30oopurBOCTH
pedeBoil  WHpOpMAIIMM B  3alieé  KCCIEAOBAHHON  CTAaHIMU; MEHbIIEE  KOJIUYECTBO
TPOMKOTOBOPHUTEIIEH MOXKET UCITOJIH30BAHO TOJIBKO MPU YCIOBUU MOKPBITUS 3BYKOTIOTJIOMIAOIEH
OTJICIIKOM HE TOJBKO LIEHTPAIBLHOM YacTH CBOJA, HO U CBOJIOB, PACMOJIOKEHHBIX HAJ MyTSIMH, a
TaK)Ke€ BEPXHEH YaCTH CTEH.

5.6 MeToanka akycTH4eCKOI0 NPOeKTHPOBAHNS IIPH MOMOIIM MPOTPAMMHBIX CPeCTB

B coBpeMEHHOH aKyCTHKE 3aj0B IIMPOKO HCIOJIB3YKOTCS KOMIIBIOTEPHBIE MPOTPAMMBI
MaTeMaTUYECKOT0 MOJEINPOBAHUSI 3BYKOBBIX MPOIIECCOB B 3aKPHITHIX IMOMEIIEHUAX C PaCUeTOM
M3BECTHBIX IIapaMETPOB aKyCTHMUECKOI'O Ka4eCTBA 3aJI0B Pa3jIMYHOIO Ha3HAUEHUs, B T. Y. U TeX,
KOTOpBIE IpUBeNEHbl B monpazaenax 5.1-5.5. Cneunduka popmupoBaHus 3ByKOBBIX IMOJIEH B
3ajax O’KUIAHUSI METPOIIOJIMTEHOB, BCIIECTBHE OMACHOCTH BO3ZHUKHOBEHUS B HUX U30BITOUHOTO
OIyMOBOrO (OHa OT CTAallMOHApHBIX W JBWKYHIMXCA HCTOYHHMKOB IIyMa, MpHUBENa K
HEOO0XOIMMOCTH Pa3pabOTKU YHHKAJIBHOTO aJTOPUTMA ONTUMAIbHBIX METOJIOB aKyCTUYECKOIO
MIPOEKTUPOBAHUSI, COUETAIOLINX CPEACTBA CTPOUTEIHHOU, apXUTEKTYPHOH M 3JIEKTPOAKYCTHUKU
(cM. pHCYHOK 5.2), TTIaBHOM LENbIO KOTOPOH SBJIAETCS JAOCTHXKEHHE HY)KHOTO COOTHOILIEHUS
CUTHAJI/IIYM, KaK HEOOXOJUMOTO YCIIOBUS JJIs AOCTHKEHMS, C TIOMOIIBIO CHCTEM O3By4YaHUS,
TpedyeMoii pa300pUMBOCTH HH(POPMAIIMOHHOH peun.

[Tpu pa3paboTke KOMIUIEKCAa MEPONPUSATHI MO YIY4YIIEHUIO aKyCTUKHU JEHCTBYIOLIUX
CTaHUUHI MeTponoanTeHa (cM. 5.4), mporpaMMbl MOJETUPOBAHUS aKYCTUKHU 3AJIbHBIX MTOMEIICHUN
MOTYT OBITh C IPUMEHEHBI B TOM Clly4yae, €CIM 3a7aueil peKOHCTPYKLUU SIBISETCS KOPPEKLUs
OTJEJIKU OTPaKICHUH 3aJ1a CTAaHINH C LIeIbI0 IPUOIMKEHUS BpeMEHH peBepOepalini K 3HAYCHUAM
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00BEMHOT0 ONTUMyMa (CM. PUCYHOK 5.1) U MepecTpOrKU CUCTEM O3BYUYEHUS JUIS TOCTHIKECHUS
TpeOyeMoi pa30opUYNBOCTH PeUeBOM HHPOPMAIIUH.

6 MeTtoabl M3MepeHHs] U OIeHKH IIyMa B NMOMeEUIEHUAX KUJIbIX H 00IIeCTBEHHBIX
31aHU OT IBUKEHHUS M0€3/10B B METPONOJIMTEHAX

6.1 O0mue MoJI0KEHUS

6.1.1 MeTtobl U3MEPEHUs ¥ OLIEHKHU IIIyMa B IIOMEIEHUX KUIIBIX U OOIIECTBEHHBIX 3aHUN
OT JBWKCHUS TOE370B B METPOIOJIMTEHAX pa3paboTaHbl B COOTBETCTBUU C TpeOoBaHmsiMu CIT
51.13330, 'OCT 23337, [1].

6.1.2 OueHnky mrymMa OT JBMKECHHS TIO€310B METPOITOJIMTEHA B TIOMEIICHUSIX JKUJIBIX 31aHUN
HEOO0XOMMO TPOBOAUTH IJIi HOYHOTO W JHEBHOTO BpeMeHH CyTOK. [Ipm 3ToM wu3MepeHus
JIOIYCKAETCs BBIIIOJIHATH TOJIBKO B THEBHOE BPEMs IPH YCIOBUH, YTO CUTHAJI, PETUCTPHPYEMBIH
IpY IPOXO’KICHUU TTO€3/1a, BBIACIACTCS HAJ ypoBHEM (hoHA HE MeHee YeM Ha 3 ab.

6.1.3 KoHTpoutto myMa OT JBM)KEHUSI [T0€3]10B METPOIOIUTEHA JO0JDKHO MPEAIIECTBOBATh
orpenerneHue BIMAHUSA (HOHOBOTO mryma. ECM CUrHaN, perucTpUpyEeMBIid MPH MPOXOKIACHUU
1oe3/1a, He BBIACISETCS HaJl ypOBHEM (DOHA, OLIEHKY IIIyMa OT JABMYKEHUS MOE37I0B B COOTBETCTBUH
C HACTOSIIIIM CBOJIOM ITPABUJI BHIMOJHUTH HEBO3MOXKHO (cM. 6.4.9).

6.2 Hopmupyemble napamMeTpbl U J0NyCTUMbIE YPOBHH LIyMa

6.2.1 Illym, cozmaBaeMblii B MOMEIICHHSIX JKUIIBIX U OOIIECTBEHHBIX 3[JaHUI OT JBUKCHUS
[10€3/10B METPOMOJIUTEHA, HOCUT HETIOCTOSHHBIN (IPEPBIBUCTHIN) IIMPOKOIIOIOCHBIA XapakTep ¢
BBIpaXCHHBIM MpeobiIaaHueM CUTHaja B mojoce 4actot 22,5-90 I’y u moBTOpsieTCs ¢ IEPUOJIOM,
oTpenensieMbIM TpaduKOM JIBHKEHUS TTOE3/0B.

6.2.2 HopmupyembIMH mapaMmeTpamMu IIyMa SIBISIFOTCS OSKBUBAJIEHTHBIE Lawe U
MaKCHUMaJbHbIE LAvaxc YPOBHU 3BYKa, 1bA.

OueHKy 1IyMa Ha COOTBETCTBUE IOMTYCTUMBIM YPOBHSM CIEAYET IPOBOJUTH OJJHOBPEMEHHO
o obouM napamerpam Lasis ¥ Lavace (cM. 6.6).

6.2.3 JlonycTuMBble YPOBHH 3BYKa, HA COOTBETCTBUE KOTOPBIM CIIEIYET MPOBOJIUTH OLIEHKY
ITYMOBOT'O BO3JICHCTBUS B OMEIIEHUAX KUJIBIX U OOIIECTBEHHBIX 3aHUI OT JBUKEHUS MTOE3/10B
B METPOTIOJIUTEHAX, IPUHUMAIOT I AHEBHOTO (¢ 7 4 10 23 4) 1 HOUHOTO (¢ 23 4 710 7 4) BpeMeHu

CYTOK.

6.3 CpencrBa nu3mepeHui

6.3.1 M3mepenue ypoBHEH 3ByKa cliefyeT IPOBOJUTH IIyMOMepaMH, KOMOMHUPOBAHHBIMU
U3MEPUTENBHBIMA CHUCTEMaMH WM aBTOMAaTHYECKUMH YCTPOWCTBAMH, COOTBETCTBYIOIIUMHU
Kjaccam 1 wim 2 u uMerommmu 4actTotHyro koppekuuto 4 no 'OCT 17187.

JonyckaeTcss 3anmuch BPEMEHHOM HCTOPUH, NPUMEHSEMON HM3MEPUTEIBHOM CHCTEMOM C
nocienyrouei 00padboTkoi 3anrcaHHON HHPOPMALTUH.

6.3.2 CpencTBa U3MepeHHi TIOJDKHBI UMETh JICHCTBYIOIIEE CBUIETEIIHCTBO O IMTOBEPKE.

6.4 YcaoBusi M IpaBUJIa MPOBEAEHUs U3MePeHn

6.4.1 U3mepenus ypoBHel myma cienyet nposoauts no I'OCT 23337.

6.4.2 M3amepeHust MpoOBOAAT HE MEHEE, YeM B TPEX TOUKAX, PABHOMEPHO paclpeIeIeHHBIX
10 IOMEIIEHUIO He Oimke 1 M oT cTeH U He 6mmke 1,5 M OT OKOH noMenieHuit Ha Beicote 1,2-1,5
M OT YPOBHS IOJIA.

6.4.3 Ilpu u3MepeHHsx OKHa U JBEpU JOJDKHBI ObITh 3aKPBITHI; (POPTOUKU U (hpaMyru mpu
OIIEHKE IIyMa OT MOA3EMHBIX YYaCTKOB JIMHUN METPOIOJIUTEHA TAKXKE 3aKpBITHI, NIPU OLICHKE
IIyMa OT Ha3€MHBIX U HA/I36MHbBIX YYaCTKOB JJMHUM — OTKPBITHI.

6.4.4 Bo BpeMsa U3MEpEeHUN IIyMa B MOMEIICHUHU JOJKEH HAaXOAUTHCA TOJBKO MEepCOHal,
3aHSTHIA U3MEPEHUEM IIyMa.
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6.4.5 W 3meputenbHbli MHUKPOQOH MJODKEH OBITh HANpaBiIeH B CTOPOHY JIMHHUU
METpPONOJUTEHA U y/laJleH He MeHee ueM Ha 0,5 M oT oneparopa, MpOBOJISIIETO H3MEPEHHUE.

6.4.6 Ilpu mpoBeneHUM H3MEPEHUN MAKCHMAaIbHOTO YpPOBHS 3BYKa LAvace Ha mpubope
JIOJDKHA OBITh YCTAHOBJICHA JUHAMUYECKAs XapaKTePUCTUKA «MeiIeHHO» (T =1 ¢).

6.4.7 VI3amepeHus cieayeT BBINONHITH B TEPUOJBI HanOoJee WHTECHCHUBHOTO IBUKCHHUS
noe3noB: ¢ 7 109 ynmn c 16 1o 19 9 ntHeM 1 ¢ 6 10 7 4 HOYBIO.

JlormmyckaeTcs BRITIOHATh H3MEPEHUS B IPYTOe BpEeMs JIHS, HAIIPUMED, XapaKTEPU3YIOIIEECs
HAaUMEHBIIMMU YPOBHSMHU (OHOBOTO IIymMa, C IMOCIEAYIOIIUM MEPecyeTOM 3HAYCHUS
OKBHBAJICHTHOTO YpPOBHS 3ByKa IS pexuMma Hanboyiee WHTCHCHBHOTO JBMKCHHS TI0€3]I0B
corniacHo 6.5.3.

6.4.8 Bpemst u3meperus T AODKHO OBITh TOCTATOYHBIM JJISl PETUCTPALMU HENpPEpHIBHOU
BBIOOPKH, BKJTIOUAIOIIICH HE MEHEE JIECATH COOBITUI MPOXOXKACHHS Toe3aa: T > 3,5-5 MuH — npu
U3MEpEeHMsX B AHEBHOE BpeMs U T > 3,5-10 MUH — npu U3MEPEHUAX HOYbIO B 3aBUCUMOCTHU OT
WHTEPBAJIOB JIBIDKEHUS TI0€3/I0B HAa OLIEHUBAEMOW JIMHUU METPOIIOIUTCHA.

6.4.9 Ilepen mpoBeneHneM H3MEPEHHI B KaXKIOW TOYKE HEOOXOJUMO OLICHUTH BIIHSHHE
(OHOBOTO IIyMa B MOMEIICHUH. J[JI1 3TOTO M3MEPSIIOT SKBUBAJIEHTHBIN Lase ¥ MaKCUMAaJIbHBIN
L Avaxe YPOBHH 3ByKa 3a MHTepBan BpeMenHt T, a Takke L 1 LPavaxe POHOBOTO IIyMma 3a Bpems
MEXTy TIPOXOKIEHUAMHU 110e3710B (LPavaxe — A7 MHTEpBANa, U KOTOPOTO 3aperHCTPHPOBAHO
HanbomnbIIee 3HAYCHNE Lavaxc). BerancisoT pasHocTr ALase = Laoks — LPase 1 ALAvaxe = LAwaxe—

L(bAmaKc-

[Tpu ALase <3 1b 1 ALAvake < 3 1b OLIEHKY IIyMOBOT'O BO3JCHCTBHS OT IBHXKEHUS TOE3/I0B
METPOIIOJINTEHA B COOTBETCTBUH C HACTOSIIIIUM CBOZOM ITPABHJI BHIITOJIHUTH HEBO3MOKHO.

[Mpu ALae < 3 1b, HO AlLawaxe = 3 1b oueHky cieayeT MpoBOIUTH IO pe3ylbTaTam
U3MEPEHUS TOJIBKO LAvaxc.

IIpu ALpases = 3 1b U AlLavaxe = 3 b OlLiIEHKY cienyeT MpoOBOAUTH OJHOBPEMEHHO IIO
U3MEPEHHBIM 3HAa4eHUsIM O00OMX MapaMeTpoB ILIyMa, MPU ATOM B 3HAUYEHUS Lases JODKHA OBITH
BHECEHa TOIpaBKa Ha YPOBEHb (POHOBOTO IIIyMa COTJIacHO 6.5.3.

JIns MOBBILIEHUs HAAEKHOCTH pe3ylbTaTa IenecoobpasHo uzMepeHus LPasq moBTOpHTH
1I0CJI€ BBIMOJIHEHUS] H3MEPEHHI U YCPEIHUTH 110 6.5.2.

6.4.10 BpiOuparoT TOYKy ¢ HauOONBIIMMHU 3HAUYCHUSIMU Laxs U Lavace. danmpHeimume
U3MEpPEHHs U 00pabOTKY PE3yJIbTaTOB MPOBOJIST B ATOW TOUKE.

6.4.11 ITpucBauBaroT pe3yabTaTaM U3MepeHUi Laske ¥ LAvaxc, BBITIOJHEHHBIM B BBIOpaHHON
TOuKe, HoMep | u mpoBoAAT emie nr — 1 U3MepeHnit (IITUTENBHOCTBIO T KaXK/10€) SKBUBAJIEHTHOTO
U MaKCHMaJbHOI'O ypoBHeH 3Byka. O0Iee 4nucio nr U3MepeHHUid BEIONPAeTCst U3 YCIOBUS, UTOOBI
CyMMapHO€ BpeMs BBINOJIHEHUS WM3MEpPEHUI ypoBHEH 3Byka B Touke ObLIo He meHee 30 MuH
(Tm=nr> 30 Mun).

11 pPpAMCEUYAaHHUC— I[OHYCKaCTCH IIPOBECTHU OJHO M3MEPCHUEC SKBUBAJICHTHOTO U MAaKCHMMAJIbHOT'O ypOBHeﬁ
3BYKa JUTUTEIBHOCTBIO T > 30 MuUH.

6.4.12 Jlo u mocie NpoBeJCHUS M3MEPEHHH CIelyeT BBIOIHUTH KaTHOPOBKY CpPEACTB
U3MEPEeHUH B COOTBETCTBMU C HMHCTPYKIUSMH TI0 WX OKCIDTyaTanuu. Eciam  pe3ynbTaThl
KaTMOpOBKU paznuyarorcs Oonee yem Ha 1 1b, u3Mepenus cieayer moBTOPUTS.

6.5 O0padoTka pe3yJbTaTOB H3MepeHHUIl

6.5.1 13 N u3MepeHHbIX 3HAYCHUH MaKCHMAaJbHOTO YPOBHS 3BYKa LAwaxci, | = 1, 2, ..., N,
BBIOMpAIOT HauOoJbllee 3HAuYeHUE LaAvaxcR MW TPUHUMAIOT €ro B KadyecTBE 3HAYCHUs
MaKCHMaJIbHOTO YPOBHS 3BYKa 32 BpEMS OIICHKH IITyMOBOTO BO3ICHCTBHS.

6.5.2 1o N U3MEPEHHBIM 3HAYCHUSM 3KBHUBAJIICHTHOTO YPOBHSI 3BYKa Lasksi, 1 = 1, 2, ..., N,
PACCUUTHIBAIOT CPEIHMI SKBUBAJIEHTHBIN YPOBEHB 3BYKA LAsks 32 CYMMAPHOE BPEMS BBINOTHEHUS
u3MepeHuii T, o popmyse
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n
L, =10Ig 3_2100'“%i . (6.1)

ni=1

AdkB

IIpumedanue— Eciu pasHOCTh MEXKTY HAMOONBIINM U HAUMEHBIIINM M3 U3MEPEHHBIX 3HAYCHUH Lasmi HE
mpeBhImaeT 5 nb, cpeHuil SKBUBAJICHTHBIA YPOBCHb 3ByKa MOJXCT OBITh BBIYMCIICH KaK CpelHCapU(PMETHUIECKOS
3HAYCHHUE 110 POpMYyJIIe

_ 1N
L3KB:_ L31<Bi . 6.2
A nigl A (6.2)

6.5.3 DKBUBaJICHTHBIA YpPOBEHb 3BYKa, XAPAKTECPU3YIOLIMKA IIYMOBOE BO3JCHCTBHE B
tedeHne 30 MUH peanu3aiuy pexnuma HanboJiee MHTEHCUBHOTO JIBH)KEHUS TI0€3/10B, BEIYUCIISIOT
o ¢popmye

_ T, +K+10lg| Mnee | 1019 In |15
PoxkeM T A3KB+ + g n + g T_ - ! (63)

T 0

L

rae K — mormpaBka Ha ypoBeHb (OHOBOTO IIyma, 1b;
ATwaxc U NT — YHCIIA COOBITUH MPOXOKAEHUS 1oe3a 3a 30 MUH B pesxuMe Hanbosiee MHTEHCUBHOTO
JBYDKEHUS TTOE3/I0B U 32 BpeMsl T B PEKUME, B KOTOPOM BBITIOJTHEHBI H3MEPEHUS;
To=1 muHn.
3HaueHue mnonpaBku K NPUHHMAIOT B 3aBUCUMOCTH OT pa3sHOCTH Alae ypoBHEH
usmepsieMoro u GoHoBoro myma (cm. 6.4.9), B cooTBeTCTBUH ¢ TabuIei 6.1.

Taonuma 6.1
ALpoxs, b 3 4-5 6-9 10 u Gonee
K, nb -3 -2 -1 0

6.5.4 DKBUBAJICHTHBII YPOBEHb 3BYKa 3a BPEMsI OILICHKHU IIyMOBOTO BO3ACUCTBHS Lasker (16
Y JTHEM U 8 4 HOYBIO) BBIUUCIIAIOT IO hopMmyIe

Tm
RN +10lg T —-10Ilgn; —C, (6.4)

0
rae C — MOCTOSIHHASA, YYUTHIBAIOIIAs MPOJOKUTEIBLHOCTh OLIEHKH IIYMOBOTO BO3AECUCTBUS U
YHCII0 COOBITHH MPOXOXKICHUS MT0€3/1a 32 BPEMS OLIEHKH IIIyMOBOI'O BO3/1€HCTBUS, 1b.
3HaueHus noctostHHON C onpenesnsoT 1o npuiaoxeHuto XK.

6.6 Ouenka HyMoOBOIro BO3/1eliCTBUA

OreHKy HIyMOBOTO BO3JEHCTBHS B MOMEIICHUSX JKUJBIX U OOIIECTBEHHBIX 3[MaHUN OT
JIBH)KEHUS TT0€3/I0B METPOIIOJUTEHA BBITIOIHSIOT B COOTBETCTBHH C [1] mocpeacTBoM cpaBHEHHS
ompeaeneHHpx Mo 6.5.1 u 6.5.3 3HaYeHHI MAKCHUMAIBbHOTO LAwaxcR ¥ DKBHUBAJIEHTHOTO LAsm
YPOBHEM 3BYKa.

[Tpu Laskem < Lasks,non U LavaxcR < LAvake,ion — TPEOOBaHUS HOPM BBITIOJTHEHBI.

ITpu Laskem > Lasks,non AU LAvaxeR > LAmake,ion — TPEOOBaHUS HOPM HE BBITTOTTHEHBI.

C 1enpl0 HAKOIUICHUS OMBITa M YIUIYOJNIEHHOTO W3YYEHHUS aKyCTUYECKOW OOCTaHOBKHU B
MOMEIICHUSAX JKUJBIX M OOIIECTBEHHBIX 3JaHUW OT JABWKEHHUS TI0€370B METPOTOJIUTEHA
JIOTTyCKAETCsl JIOTIOJTHUTEIIPHO MPOBEICHHUE OIEHKH SKBHBAJEHTHOTO 3HAYEHUS YPOBHSA 3BYKa
LAskeR, XapaKTepU3YIOIIETO Bo3AeiicTBHE 3a qHEBHOE (16 1) 1 HOUHOE (8 1) Bpems.
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6.7 IlpeacraBiieHne pe3y1bTATOB

Pesynbratel u3mepeHuidl 0GOPMISIOT IPOTOKOJIOM, KOTOPBIA JIOJDKEH COAEpXKaThb
CJICAYIOIINE CBEICHUS:

- OpraHu3anus, IpoBOIMBIIAS U3MEPECHHUS,;

- TMHUSI METPOIIOIMTEHA, T0e3/1a KOTOPOU SIBIISFOTCS UICTOYHHKAMU OLIEHUBAEMOTO IITyMa;

- MECTO MPOBE/ICHUS U3MEPEHU (31aHuEe, ITaXK, KBAPTUPA);

- 1aTa U BpeMsl TIPOBEACHHS H3MEPCHUI;

- cpencTBa u3MepeHuil (mpudop, TUI, 3aBOJICKON HOMED, CBEJCHUS O TOBEPKE);

- IIJIaH MIOMENICHUS ¢ HAHECEHUEM TOUYEK U3MEPEHHUS;

- pe3ynbTaThl U3MEpeHHH (OCIIIJIOrpaMMa, BpeMsi OJHOIO M3MepeHHus u oOlliee Bpems
MPOBEJICHUS U3MEPEHUH, YHCIIO COOBITHN MPOXOXKICHUS MOEe3/1a 32 BPEMs OJHOTO M3MEpPEHUS,
TabJiMlla MaKCUMAaJbHBIX W SKBUBAJICHTHBIX YpOBHEH 3ByKa (POHOBOIO M CYMMapHOIO IIyMa,
HOMEp TOYKH, B KOTOPOH 3aperuCTPUPOBAHBI HAMOONBININE 3HAYCHUS YPOBHEHW 3BYKa, YUCIIO
HU3MEPECHHI B BEIOPAHHOM TOYKE);

- BpeMsl OLICHKH (JIeHb, HOYb);

- pe3yabTaThl 00pabOTKU W3MEPEHHBIX 3HayeHHH ypoBHS 3BYKA (LAwaxcR, Lasxs, LAoksM,
LA3KBR);

- 3aKJIFOYEHHUE TI0 Pe3yabTaTaM OLEHKU;

- TIO/IITMCH JIHII, TPOBOJIMBIINX U3MEPEHUS U OLIEHKY IIIYMOBOT'O BO3/ICHCTBUSI.
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IIpunoxenne A
3BYKOM30/IMPYIOIIAS] CIIOCOOHOCTDH HIYMO3AIMTHBIX HAPYKHBIX OIPasKIeHHUI

A.1 Ins obecrieuenust TpedyeMoil 3ByKOU3OIALUN HAPYKHOTO OrPaXKICHHSI HEOOXOAMMO B
IEPBYIO OYepe]b BbIOpaTh KOHCTPYKLMIO OKOH MJIM JPYTUX CBETONPO3PAYHBIX OrPa)KIeHUM c
HEOOXOMMBIMU 3BYKOM3OJIMPYIOIIMMHU KauecTBaMU. [Ipu BBIOOpE KOHCTPYKTHUBHOTO pEIICHUS
OKOH CJIelyeT yUUThIBaTh TPEOOBaHMS K BO3AYyX0O00OMEHY IPOEKTUPYEMOTI'0 3[aHHU.

OObIuHBIE KOHCTPYKIIMMA OKOH C €CTECTBEHHOW BEHTHJISIIMEH 4Yepe3 OTKPHIThIE (popTOouKU
WIN Y3KHE€ CTBOPKH 00€CIeUrBalOT HOPMAJIbHBIN IIYMOBON PEKUM B IOMEILEHUH, €CIM YPOBHU
BHEIIHETO IIyMa B 2 M OT HapyXHOIO OTPaKIEHHsI HE IPEBBIAIOT JONYCTUMBIX YPOBHEH,
ycTaHOBIeHHbIX [1]. B mnpoTMBHOM ciydae BO3HHKAeT HEOOXOAUMOCTh HPUMEHCHUS
CHELHATbHBIX IIYMO3AIIUTHBIX OKOH C BEeHTWJIALIMOHHBIMU 3JIEMEHTaMH, KOTOPbIe 00eCTIeYHBAIOT
CHIDKEHHME BHELIHErO LIyMa JI0 HOPMbI U OJIHOBPEMEHHOE HOPMaTHUBHOE IOCTYIUIEHUE BO3/1yXa B
MIOMEILEHHE.

A.2 XapakTepUCTUKU 3BYKOM3OJSIIMU CTAHJAPTHBIX JEPEBSHHBIX OKOH (B 3aKpPBITOM
MOJIO)KEHUHU),  TIYXUX  METAJUIMYECKUX  OCTEKJIIEHHBIX  BHUTpPa)Xei,  IIyMO3allUTHBIX
BEHTWISILIMOHHBIX OKOH (B peXHMMe BEHTUJISLIMU M 3aKPHITOM IOJO0XKEHUH), a TAK)KE HEKOTOPBIX
CHEHUAJIbHBIX KOHCTPYKIMI OKOH C IOBBIIIEHHON 3BYKOU3OJISALMEH B 3aKPBITOM IOJIOKEHUU
npuBefieHbl B Tabiuue A.l. XapakTepuCTUKM JBepel C TOBBILICHHON 3BYKOM3OJSALMEH
IIpUBE/IEHBI B Tabnuie A.2.

A3 U3 dakTtopoB, BIMAIOUIMX Ha 3BYKOM3OJISILMOHHBIE CBOWCTBA OKOH C JIBOMHBIM
OCTEKJICHUEM, PELIAIOIIMMHU SIBJISIIOTCSl TOJIIMHBI CTEKOJ M BO3QYLIHOTO MPOMEXKYTKA MEXIY
HUMH. B ciapeHHBIX U pa3/ieNbHbIX OKHAX YBEIMUYEHHE TOJIIMHBI OJTHOTO U3 CTEKOJ € 3 10 6 MM
MO3BOJISIET MOJYYUTh 3BYKOM3OJIALMIO HAa 3 1bA Bblle. YBEIUYEHHE BABOE TOJIIMHBI 000X
CTEKOJI OBBILIAECT 3BYKOU3OJIALUIO IPUMEPHO Ha 5 nbA.

[Ipy HanMUUUM YIUIOTHSIIOIIMX MPOKIAJOK YBEIMYEHHE BO3AYILIHOTO IPOMEKYTKa
CHOCOOCTBYET MOBBIIICHUIO 3BYKOM3OJSLIMM Ha Heckoibko abA. Cnenyer y4duThIBaTh, 4TO
BO3MO>KHOCTh MOBBILICHHS 3BYKOM3O0JISIIMA OKOH 32 CUET YBEJIMYEHHS BO3AYIIHOIO MPOMEXKYTKA
JUMHUTHPYETCS TOJIIIMHON HAPY>KHBIX CTEH 3JaHMsL.

A.4 BaxxHoe 3HaueHHe UMeeT obecreueHre repMeTHYHOCTH MPUTBOPOB OKOH. Hampumep,
eclii 00bIYHOE CIIapEHHOE OKHO C OJIHOW MPOKIJIAJAKONH MMeeT 3BykKouzosauuio 26 nbA, to 6e3
MPOKIaAKU OHa cHmKaercs 10 21 abA. [ns sddextrBHON pabOThl YIIIOTHSIONIUX MPOKIIAIOK
HeoO0XouMo oO0ecreunTh Haajexkallee HMX o0kaThe, YTO JOCTUraeTcs MCIOJIb30BaHHEM
HAaTSDKHBIX  3anuparomux npubopos. Haubonee mmpoko npuUMeHsieMble NPOKIAAKU U3
NEHONOJINYpeTaHa A0CTaTOUYHO (P (PEKTUBHBI, OJHAKO MMEIOT OTHOCUTEIHHO HEOOJBIIOW CPOK
CITy>KObl. 3HaYUTENBHO J0JITOBEYHEE TPOKIIAJIKU U3 TOPUCTON PE3UHBI UIIM PE3UHOBBIE TPOKIIAJIKU
JIETIECTKOBOI'O THUIIA.

A.5 Ilpu ycTaHOBKE CTEKOJI (CTEKJIOMAKETOB) B CTBOPKE OKOH HEOOXOAMMO 0OecleynBaTh
IUIOTHOE UX NPUMBIKaHHUE K 3JIEMEHTAaM CTBOPOK.

A.6 Tlpu mpyUMeHEHUH OKOH C TPOMHBIM OCTEKJIEHHEM CIIEYeT YUYHUTHIBATh CHELUPUKY
paboThl 3THX KOHCTpyKIMi. Ilpu ycTaHoBKe cpenHero crekjga B CepeirHEe BO3IYLIHOTO
MIPOMEXKYTKA 3BYKOU3OJISALIMS OKHA HE TOJILKO HE MOBBIIIAETCS, HO J1a)K€ HECKOJIBKO YXY/IIaeTcs
B HamOosee Ba)KHOW JJIsl 3alIUTHl OT TPAHCIOPTHOTO IIyMa HU3KOYAcTOTHOW obmactu. Ilpm
CMEIIIEHNU CPEJHEro CTEKJIa B CTOPOHY OJIHOTO M3 KpalHMX CTEKOJI 3BYKOM3OJISALUS TPOWHOTO
OCTEKJICHHsI BO3pacTaeT, MPUONIKAsACh K 3BYKOM3OJSIMU JIBOMHOTO OCTEKJIEHHS C TOH ke
CYMMAapHOM TOJIIKMHOMN cTekosl. ONTUMaIbHBIMU SIBJISIOTCS KOHCTPYKIUMHU, B KOTOPBIX CpeaHEe
CTEKJIO MPHUOIIKEHO K OJHOMY W3 KpalHHX, HAllpUMEpP OKHO C pa3JelIbHBIMU MeperuieTaMH,
OCTEKJIEHHOE CTEKJIOM M CTEKJIONAKETOM; 3TO MO3BOJIIET yJaYHO COYeTaTh TeIlopu3ndeckue u
aKyCTMUYECKHE ITapaMeTphl OKHA.
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Taonwuuoa

A.l1 — CHmxenue TpaHcnopTHoro myma AL, nbA, pa3inyHbIMH

KOHCTPYKIUAMM OKOH
CHIKeHHe TPaHCTIOPTHOTO
Dopmyna
No myma AL, nbA
Tun KOHCTPYKITNU OKHA OCTEKIIEHUS,
n/m MM B 3aKPBITOM | B OTKPBITOM
TIOJIO)KEHUH | TIOJIOKECHUU
1 |Cnapennasno I'OCT 11214 6+57+4 28 15
2 | Coapennas mo 'OCT 11214 3+57+3 24 15
3 | PasmenbHas O CTEKIIONMAKETOM M CTEKIIOM 10 (3+21+3)+ 33 15
TI'OCT 24699 56+3
4 | PasznensHasg o I'OCT 11214 3+95+3 28 15
5 |PasnmensHas no 'OCT 11214 6+95+4 31 15
7 | PazgenpHO-ciapennas mo 'OCT 11214 3+57+3+
33 15
46+3
8 OKHUO B Pa3JIe/IbHBIX JCPEBSIHHBIX MEPEeTIeTax ¢ 449044 32 17
JIBOWHBIM OCTEKICHHEM
9 | OkHO B pa3fenbHBIX IEPEBSIHHBIX MEPETIeTax C
JBOMHBIM OCTEKJICHUEM M HAKJIAOAHBIM OKOHHBIM 4+90+4+60+4 40 27
ITYMO3aIIUTHBIM PKPAHOM B HAPYKHBIX OTKOCAX
10 | OKHO TeII03BYKOU30JISIIMOHHOE
(ABYXKaMEpHBIH CTEKIOMAKET) C ABYXKOJIECHHBIM 4416444116+ x4 37 36
BO3/IyXOOOMEHHBIM KIIAIIaHOM, OCTEKJICHHEM
(KJamaH 3aKpBIT 3aCIIOHKAMH )
11 | OkHO TemI03BYKOU3OIAINOHHOE C
JIBYXKOJICHHBIM KIJIATTAHOM, OCTEKJICHHEM 4+16+4+116+2x4 39 38
(kJmamaH 3aKphIT 3aCIIOHKAMH)
12 | OxHO B OAMHAPHBIX MIEPEILIETAX C
JIByXKaMEPHBIM IIIyMO3aIUTHBIM 4+12+4+16+6 B 30
CTEKJIOMAKETOM U HHTETPUPOBAHHBIM B
OKOHHYIO KOPOOKY TOPHU30HTAIBHBIM KJIAlTaHOM
13 | OxHO B OIMHAPHBIX MIEPEILIETAX C
JIByXKaMEPHBIM CTEKIIOTIAKETOM H
OJTHOKOJICHHBIM KJIalTaHOM, BCTPOCHHBIM B
OTKOC OKHa (()OPTOYKHU 3aKPBITHI, 4+12+4+12+4 30 -
BEHTWIAIIMOHHBIN KJIallaH B OTKOCE
OJTHOKOJIEHHBIH C ITYMOTIOTJIAIIAIOIIUM
pYKaBOM
14 | OxHO B OAMHAPHBIX MEPETIIETAX C
JIBYXKaMEPHBIM CTEKIJIOTIAKETOM U
TPEXKOICHHBIM KIIANIaHOM, BCTPOCHHBIM B OTKOC |y 10 4 104 33 3
okHa ((hOPTOYKH 3aKPBIThI, BEHTHUIISIIMOHHBIN
KJIallaH B OTKOCE C TPEMS IIOBOPOTAMHU U
ITYMOTIOTJIOMIAIOIINM PYKaBOM
15 | Ocreksenne OATKOHOB H JIOJDKHIA 3 17 7
IIpumeuanus
1 Menbmue 3HaueHHs B (opMyJlie  OCTEKICHHS “!‘r
COOTBETCTBYIOT TOJIIIMHAM CTCKOJI, OoJpIIE — BO3AYIIHBIM
MPOMEXYTKaM MEXJy CTEKJIAMH B COOTBETCTBUH CO CXEMaMH, 8 =T 4
Hanpumep, [uid no3unuit 1 u 3: "

2 Ilpu pacyerax it OCTEKJICHHsI OATKOHOB | JIOMKUH 3HaueHue AL, nb, B 3akpbeIToM mosioskeHuu (cTomnberr 4)
CyMMHpYyeTcs co 3HaueHussMu AL, b, mis okoH.
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Tabnuma A.2—JIBepH ¢ NOBBIIIEHHOI 3BYKON30JIMPYIOLIEH cnocodHocThI0 Ra, 1bA

VCr0BHS MpUIerans 3Bykou3onanus, 1b, B OKTaBHBIX
MOJIOCAX CO CPEAHETEOMETPUIECKUMHE | Ra,
KoncTpyxknus nonotHa asepu I0JIOTHA IO wactotam, Il 154
HEPHMETPY TIPHTEOPA 71557250 [ 500 | 1000 | 2000 | 4000
CrangaptHoe aABepHOE MmosioTHO | Yepes mpokmanky u3 | 18 | 21 | 24 | 24 23 27 | 21
ronHON 40 MM MIEHOTIONINypeTaHa
cedeHrneM 10x5 mMm.
Yepes npokiaaky uz | 21 | 25 | 25 | 26 26 23 | 21
IIOPUCTOM PE3UHBI
ceueHneM 14x3 MM
To xe, 00UTOE ACPMATHHOM 110 | YTUIOTHSIFOIIUN
MUHEPAITLHOMY BOUIIOKY BaJIMK Ha JIBEPHOU 20 | 26 | 29 | 32 35 36 | 26
KOpOOKe
JBepHOe MoJ0THO ¢ HAarUIBIBOM, | Yepes aBa psaa
COCTaBJICHHOE U3 JIBYX Hapy>KHBIX | IPOKJIAI0K U3
MUCTOB (haHepPhl U OJTHOTO JICTA | MOPUCTON PE3WHBI
acOECTOIIEMEHTA 110 6 MM Ka)KIbIi 21125 3l 37 39 3 2
1 IBYX IIPOMEXYTOYHBIX CI0EB
CcTEKJIOBOJIOKHA 10 10 1 50 MM
JBoitHas aBepb ¢ TaMOypoM Uepes aBa psiaa
mpuHOM 30 cM (KOHCTPYKLUSL | IPOKJIAJOK U3 31 | 29 | 36 | 46 49 42 | 34
IBEpU CM. MPEABLAYIINN MYHKT) | MOPUCTON PE3UHBI
JBepHOE MONOTHO, cocTaBieHHOEe| Uepes3 NpoKIaaKu U3
W3 TPEX CTAJIHHBIX TUIAT MTOPUCTON PE3UHBI
TOJIIHHOM 2,2 1 3 MM, CJIOS ITECKa) 38 | 34 | 44 46 50 55 39
20 MM, cTexJIOBOJIOKHA 41 MM 1
pe3uHbl 4 MM
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IIpunoxenune b
YpoBHH 3BYKOBOH MOILIHOCTH IIYMa, FEHEPHUPYEMOIr0 B LIYMOIJIYIIUTEJIAX

JlaaHbBIC 0 COOCTBEHHOM IIIYMOOOpa30BaHuu B riymwurensx ceuenuem F = 0,5-0,8=0,4 M2 C
wiactuHaMu TonmHoi 100 1 200 mm npuBenens B [5] u tabmwume b.1.

Tadonuma b.l — YpoBHH 3BYKOBOW MOIIHOCTH IIIyMa, FTeHEPUPYEMOT0 B IIYHIUTEJISIX

((PCB:0,5)
CKOpOCTh YpoBeHb 3ByKOBO MOIITHOCTH Ly, B,
Tonmmuua
IIOTOKA B B OKTaBHBIX I10JI0Cax 4acToT, I'11
dopma mnacTuH ILUIACTHH, e
MM e | 63 | 1125|2250 | 500 | 1000 | 2000 | 4000 | 8000
10 47 48 | 48,5 | 50,5 | 475 | 41 32 | 235
be3 obTekareneit 200 15 55 | 56,5 | 555|575 |575|545 | 46 | 38,5
20 61 | 625 |615| 62 |625| 62 |575| 50
C UMMHIPUYECKUMHU 10 44 | 455 | 485 | 48 45 | 385|285 | 21,5
00TeKaTeIsIMU TOJIBKO 200 15 53 54 | 555|575 |565| 54 46 | 35,5
Ha BXOJIE 20 585 | 60 | 605 | 61 61 | 595|525 | 445
C UMIUHIPUIECKIMHI
o0TeKaTeIIMHA Ha 10 44 | 455 | 45 | 445 | 40 33 | 245 | 19
BXOJIE U 200 15 52 53 [ 525|545 | 53 |495| 41 | 30,5
MPU3MATHYCCKUMU Ha 20 57 58 | 575 | 59 | 595 | 57 51 | 41,5
BBIXOJIE
10 44 44 | 475 | 48,5 | 46 39 29 | 245
be3 obTekareneit 100 15 53 54 54 58 58 55 | 48,5 | 39,5
20 58 | 59,5 | 59 61 63 61 56 48
C nMIuHIPUIECKIMHI 10 44 45 48 48 | 445 | 37 25 22
oOTeKaTelsIMA Ha 100 15 52 53 | 535|565 | 56 53 | 445|324
BXOJIE 20 57 58 | 585 | 61 62 | 605|545 | 44
C UMIMHIPUYECKUMHU
oOTexaTeysIMU Ha 10 43 44 45 46 44 | 36,5 | 23 21
BXOJIE U 100 15 50 51 | 525|565 | 575 | 54 43 | 30,5
MPU3MATHYSCKUMU Ha 20 56 57 | 585 | 61 62 60 | 53,5 | 43
BBIXOJIE
IIpumeuanus
1 3ByKOBaﬂ MOITHOCTH CO6CTBCHHOFO myMa FJ'IyHII/ITeJ'Iﬂ HpaKTI/I‘IeCKI/I HC 3aBUCHUT OT €TI0 JJIMHEI, a OHpe]leHﬂeTCﬂ
KOHCprKIIPICﬁ TIIYyHIATEIIA.
2 HepI/IMCTp 3BYKOIIOTJIOMIA0 X KOHCprKHI/Iﬁ MONEepeYHOTro CEYCHUA FHyIHHTCHCﬁ COCTABJIACT IIPU TOJIIHUHE
mwiactud 200 MM — 2 M, npu TomuHe 100 MM — 4 M.
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IIpunoxenune B
3ByKon30/511Ms 00BEKTOB C IOMOLIbLIO IKPAHOB

B.1 Heobxomumast  akycTuueckas  3(PQPEKTHBHOCTb  JKpaHOB  00eCHeunBacTCA
BapbUPOBAHUEM MX BBICOTBI, JJIMHBI, PACCTOSIHUS MEKy HCTOUHUKOM IIIyMa U 3KPAHOM.

B.2 CHukenue ypoBHsI 3ByKa SKpaHOM-CTEHKOM B pPacCu€THBIX TOUKAX, PACIOJIOKEHHBIX Ha
TF€OMETPUYECKOHN TPaHULIEC 3ByKOBOW TEHH, T. €. HAa IPOJOJDKEHUH NPSAMOM JIMHUH, COSAUHSIOIIEH
AKyCTHYECKHI [ICHTP UCTOYHHKA [ITyMa C BEPIIMHOMN dKpaHa, cocTaBisieT 5 n1bA. [lyis obecnieuenus
Oosiee BBICOKOM akycTHyeckod 3()()EeKTHBHOCTH BEpIIMHA JKpaHa JIOJDKHA BO3BBIIIATHCS Haj
IIPSAMOM JIMHUEW, COSAUHSIONIEH aKyCTUYECKUN LIEHTP UCTOYHMKA IIIyMa C PACYETHON TOYKOM.

B.3 lnsa yBenuueHust akycTudeckoi 3(pQpeKTUBHOCTH KpaHa M YMEHBLIEHUS €r0 BBICOTHI
paccTosiHuE MEX]ly MICTOYHMKOM IIyMa U SKPaHOM PEKOMEHAYETCSl IPUHUMATh MUHUMAJIbHBIM C
ydyeToM obecredeHnus Oe30MaCHOCTH [JBM)KEHUS M HOPMAJIbHOW JKCIUTyaTallMM JOpPOTH U
TPaHCIIOPTHBIX CPENICTB.

B.4 OpueHTHPOBOYHBIEC 3HAUEHUS CHUIKCHMSI YPOBHS 3BYKa IPOTSIKEHHBIMH 3KpaHaMU-
CTEHKaMH Ha BbICOTE 1,5 M OT ypOBHS NOBEPXHOCTU TEPPUTOPUU IIPU PACCTOSHUM MEKIY KpaeM
poe3Kel 4acTH JOPOr'H U SKpPaHOM, paBHOM 3 M, NpUBeieHb! B Tabnuue B.1.

Ta6numnma B.l — CHH:KeHUe YPOBHS 3BYKa NMPOTSKEHHBIMHU IKPAHAMM-CTEHKAMHU

PaccrosiHue Mexay SKpaHOM U
pacyeTHON TOYKOU, M

CHuxeHue ypoBHs 3ByKa
3KpaHoM, 1bA

7
12
16

7
12
15

7
11
14

7
11
13

Bricora 3kxpana, m

10

20

50

100

oORRN OB ORRN| OPA~DN

3Ha4yeHUs aKyCTHUECKOH 2 (HEeKTUBHOCTH, IpUBEACHHBIE B Tabnulle B.1, coxpaHstoTcs npu
yIJie BUIUMOCTH SKPAaHHUPOBAHHOTO YYaCTKa YJHUIIBI U3 PACYCTHOW TOYKH O, PABHOM HE MEHeEe
160°.

B.5 Jlna yMeHbIIEHHS  BBICOTBI  JKpAaHA-CTEHKH  PEKOMEHAYEeTCS  MPHUMEHSThH
KOMOWHHUPOBAHHBIE JKpaHbl, COCTOSAIIME W3 3EMIISTHOM HACHIMM WM KaBallbepa CO CTEHKOH
MOBEPXY WJIM U3 BBIEMKH CO CTEHKON Ha OpOBKe.

B.6 TpebGoBanusi kK BbIOOPY KOHCTPYKTMBHOI'O HCIIOJIHEHMSI SKpAaHOB M MaTepuaia s
U3TOTOBIICHUS UX 2JI€MEHTOB (OETOH, JepeBo, CTalb, AIIOMUHUH, IJIACTUK U JIp.) IPUBEACHBI B
I'OCT 33329, CIT 276.1325800 u [3]. IIpr 3TOM MOBEPXHOCTHAs IUIOTHOCTh JKpaHAa-CTCHKH
NOIKHA OBITH He MeHee 20 Kr/m2.

B.7 KoHCTpyKTHBHBIE pEIICHUS SKPAHOB, IPEIHA3HAYCHHBIX IS YCTAHOBKY Ha YIIUIAX WITH
JIOpOrax ¢ IByCTOPOHHEH 3aCTPOIKON, TOIDKHBI IPEIyCMaTPUBATh HATMYHE 3BYKOIOTIIOMIAIOITIX
00JTMIIOBOK. 3BYKOIIOTIIONIAONINE MAaTEPHAIIBI, HCIIOJIb3YEeMBbIe JUIsT OOJIMIIOBKH SKPAHOB, JOKHBI
o0nagaTh CTaOMIBHBIMU (PU3MKO-MEXaHMUYECKUMH U aKyCTUYECKHMHU ITOKA3aTeNIIMU B TEUCHHE
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BCEro rnepuojia dKcruryaranui. OHU TOJKHBI OBITh OMOCTOMKIUMHU U BIIATOCTOMKUMH, HE BBIICTIATh
B OKPYXXAIOUIYI0 Cpely BPEAHBIX BELIECTB B KOJMYECTBAX, IPEBBILAIINX MPEACIBHO
JOIYCTUMbBIE KOHIICHTpAIUU Il atMocdepHoro Bo3ayxa. s yBenudeHus 3(QexTuBHOCTH
3BYKOIOIIOMIAOIINE MAaTEPHAIIbI CIIEIYET KPEUTh HAa dKECTKOM OCHOBAHUM HETIOCPEACTBEHHO HA
NOBEPXHOCTU 3KpaHa. s 3amuThl 3BYKONOIVIOUIAIOIIETO MaTepuana OT IONaJaHUs Biaru
HEOOXOIUMO MpelycMaTpuBaTh 3aIIMTHOE IMOKPHITUE B BHUAE IUIEHKH. CHapyXu 3KpaH co
3BYKOTIOTJIONIAIOIIEH OOMUIIOBKOM [OJDKEH 3alllUINaThCs MepGOpHpOBaHHBIMU JIUCTAMHU W3
AITIOMUHMS, CTAJIM WIH IJIACTUKA.

TpeboBanwmst K T0I00PY 3BYKOTOTIIOMIAIOIINX MATEPUAIOB U 3alIUTHBIX MMOKPBITHH, a TAKKE
napameTpoB 00moBok npuseaeHsl B CIT 51.13330, TOCT 33329, CIT276.1325800 u [3].

B.8 KoHCTpYKIIMU OTIENBHBIX 3JEMEHTOB SKPAHOB JIOJDKHBI OOECIEUMBATh IJIOTHOE HX
NPUMBIKAHUE JIPYT K APYTYy AJIs CO3/IaHUsl aKyCTUYECKH HEMpPO3payHOro 3KpaHa, 0e3 mienei u
OTBEPCTUH.

B.9 Dkpanbl JOMKHBI OBITH JTOJTOBEUYHBIMH, CTOMKUMH K aTMOC(HEpPHBIM BO3JAEHCTBUSAM H
BpPEIHOMY BJIMSIHUIO BBIXJIOITHBIX T'a30B, PACCYMTaHBl HA CEHCMUYECKUE U BETPOBBIE HArPY3KU;
OBITH TPaHCIIOPTAOEIbHBIMH; MPOCTHIMU MPU BO3BEICHUU, MOHTAXKE W SKCIUTyaTalluu, a TaKKe
JIOJDKHBI OTBEYATh CTETUYECKUM TPEOOBAHUSM.

B.10 B kauecTBe 53KpaHOB MOIYT HCIIOJb30BAThCS 3JAaHMS PA3IUYHOTO HA3HAUCHUS.
Haubonee 3(eKTHBHBIME SKpaHAMH SIBJISIFOTCS 3[]aHUS, PACIIOJIaraeMbIe BJIOJb MAaruCTPAIbHBIX
yIUIl B BHJE CIUIOMIHOM (POHTANbHON 3acTpOMKHU. 3HAUYE€HHWE CHW)KCHHUS YpPOBHS 3BYKa,
obecreurnBaeMoro 3KpaHaMu-3/IaHuSIMH, MOXKET gocturath 25-30 nbA.
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Ipunoxenue I'

OGIIH/IC TpeGOBaHI/Iﬂ K 3BYKONOIJIOIIAIOINUM MaTepuajJaM U KOHCTPYKIUAM,
AOMYCKA€MbIM K IPUMEHCHHUIO HA CTAHIUAX METPOIMOJIUTECHA

Jns  nmocTukeHusT  BBICOKUX — KOI(PGUIMEHTOB  3BYKOIOTJIOIIEHUS — aKyCTHUYECKHX
KOHCTPYKIMU TOJIIMHA IUIAT OJKHA ObITh HEe MeHee 80—100 mm. Kpome Toro, akycTuueckue
IUTUTHl JTOJDKHBI YAOBJIETBOPATH CIEAYIOUUM (PU3UKO-TEXHUYECKHUM U SKCILTyaTallMOHHBIM
TpeOOBaHUAM:

- UMETh NPECTaBUTENbHBIM BHEIIHUNA BHUJ, OTBEYAIOIIUN TpeOOBAaHUSAM JEKOPATUBHOCTH
UHTEphEPA, T. €. APXUTEKTYPHOMY ITPOCKTY CTAHIIMU METPOIOJIUTEHA;

- oOnamate  KO3(QUIMEHTOM  (GOPMBI, TMO3BOJSIOUIUM  CO3[aBaTh  HM30THYTHIE
(KpUBOJMHEWHBIE) MOBEPXHOCTH 3BYKOIOTIIOMIAIOIICH OOIUIIOBKY;

- o0ecreuuTh BBHINIOJHEHHE MPOTUBOIIOXKAPHBIX TPEOOBaHU — OBITH HETOPIOYUMH U HE
CIOCOOCTBOBATH PACIPOCTPAHEHUIO OTHS;

- OBITh TEPMO- M BJIArOCTOMKHUMHU, COXPAHSATh CBOM 3BYKOIOTJIONIAIONINE CBOMCTBA B
TEUYEHUE BCETrO MEePUoaa IKCIUTyaTalluu;

- IOMyCKaTh BO3MOXHOCTh OYMCTKH, B TOM UHCJIE U BIAXKHBIM CLIOCOOOM, U COXPAHATH CBOM
MIEPBOHAYAJIbHBIN 1[BET;

- HE BBIICTATH B BO3AyX IOMEIIEHUS HUKAKUX XUMHYECKUX M (PU3UYECKHX BPEIHBIX
BO3JICUCTBUH, OMACHBIX VIS 37I0POBBS JIFO/ICH, B TOM YHCJIE U BO3MOXHBIX OCKOJIKOB, BOJIOKOH HJIH
KOPOJIbKOB,

- o0ecreunBaTh JICTKOCTh MOHTa)XKa M BO3MOXXHOCTH, B CITydae HEOOXOJIMMOCTH, 3aMEHBI
OTJICIbHBIX MOBPEKICHHBIX 3JIEMEHTOB OOJIUIIOBKH.
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Ipuiaoxenne /I

Koy puuneHTsI 3ByKONOII01EHNS] CTPOUTEIBLHBIX MATEPUATOB U KOHCTPYKIMI U
AKYCTHYEeCKUX KOHCTPYKIUMA

Taoanuma .1 - KodppuuueHTbl 3ByKONOIJIOMIEHUS CTPOUTEILHBIX MATEPHAJIOB U
KOHCTPYKIMH

KoadhurmeaTs! 3ByKOIIOTIIONIEHHS B OKTaBHBIX

I1oJiocax Co CpE€AHETCOMETPUUCCKUMHU YaCTOTaMU, I'o
MaTepI/Ia.]'II)I " KOHCTPYKIIUN

125 | 250 500 | 1000 | 2000 4000

beTon ¢ xenesHeHneM MOBEPXHOCTU 001 | 001 | 001 | 002 | 002 0,02
betonHOE OcHOBaHUE PE€IBCOBOIO MYyTHU 0.03 0.03 0.03 0.04 0.04 0.05
beron oxpaluenHbIi 0,01 | 001 | 0,02 | 0,02 | 0,02 0,03
IITykaTypka 110 METAJUIMIECKOM CETKE 004 | 005 | 006 | 008 | 005 0.05
Mpamop, rpaHuT U Apyrue KaMEHHbIE IIOPOIbI

I OBaHHbIE 001 001} 001 | 001 | 0,02 0,02
Tpaseprun 0,02 | 003 | 0,03 | 0,03 | 0,04 0,04
Metnaxckas mintka 0,01 | 0,01 | 0,02 | 0,02 | 0,02 0,03
DcKanaTopHele (JIECTHUYHBIE) IPOEMBI 0,03 _ 0,04 _ 0,05 -
ITpoemsl B TOHHETIE 1,0 _ 0,9 _ 0,9 -
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Tabauna /.2 - Ko3dpuiuueHTsl 3ByKONOIJIOLMIEHUS] AKYCTHYECKHX KOHCTPYKIMii

KoadduimueHTs 3ByKOMOTIIONICHHS B
OKTaBHBIX II0OJIOCAaX CO
Tun KoHCTpYKIIMK CpeTHEreOMETPUIECKUMH YacToTaMHu, 1 11

125 | 250 | 500 | 1000 | 2000 | 4000

CJ10i1 TIOPUCTO-BOJOKHUCTOrO MaTepuasal)
rommuHoN 100 MM, TOKPBITHIH CTEKIOTKAHBIO U
nep(opupOBaHHBIM METAIIIMYECKUM IKPAHOM
ronmuHOu 1,2 MM, ¢ Koapduuuentom neppopanuu 24
%, TMaMeTpoM OTBEpCTUH 5,5 MM:

- 6€3 BO3IYIIHOTO OTHOCA 0,3 09 (099|099 | 099 | 0,95
- C BO3IyLIHBIM OTHOCOM 200 MM 0,47 | 0,99 | 0,99 | 0,99 | 0,99 | 0,99

C10ii MOPHCTO-BOIOKHUCTOr0 MaTepuana’
ronrHON 100 MM, OKPBITBII CTEKIOTKAHBIO,
[pa3MeIeHHbIH 0e3 BO3AyIIHOTO oTHOca 3a manensmu u3 | 0,35 | 0,75 | 0,99 | 0,95 | 0,9 0,9
HpOCC‘-IHO-BLITSDKHOFO JINCTA TOJ'IHII/IHOI\/'I 1 MM, C
ko3¢ duiuerTom nepdoparuu 74 %

[Tanenu mpodUIUPOBAHHOTO CTAJIBHOTO HACTUIIA C
3allOJTHEHUEM ITUPOKHUX FO(POB MOPUCTO-BOIOKHUCTHIM
MaTepuanom? TommuHoi 80 MM 1 OKIeiikoil o pebpam
CTEKJIOTKaHbIO, HA BO3AYIIHOM oTHOce 100 MM

045|087 ]099 | 099 | 0,99 | 0,97

D Cnoit mopucTO-BOJIOKHHCTOIO MATepHaja: MUHEPAJIOBATHBIE IUIMThI MIOTHOCTHIO 80—100 kxr/m® unm
CyIEPTOHKOE CTEKIOBOJIOKHO IIIOTHOCTBIO 15 Kr/m°,
IIpumedanue— JanHbie M0 0ObEMHBIM 3BYKOIIOITIOTUTEIISM IIPHBE/ICHE B [6].
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Ipunoxenune E

JKBHUBAJIEHTHOE 3BYKOINOIJIOIIEHNE MACCAKUPOB HA CTAHIUM. 3HAYeHHs KO3 Puuumenrta n
JJIS y4eTa MOIJIONIeHUs 3BYyKa B Bo3ayxe npu temmneparype 20 °C

Tab6numa E.l —JxkBUBajJleHTHOE 3BYKOIOIJIONIEHHE MACCAKHPOB HA YPOBHE NMOCAT0YHOI
1aTGOPMbI CTAHIUHA METPONIOJUTEHA, M?

OKBHUBaAJIEHTHOE 3BYKOIOTIJIONIEHUE TACCAKUPOB HA YPOBHE MOCAT0YHOMN
IInoTHOCTH paccTaHOBKHU W1aTGOPMBI CTAHIIMK METPOTIONINTEHA, M2, pH YacToTe, '
[accaXupoB
125 250 500 1000 2000 4000
6 M%/uen. 0,15 0,23 0,61 0,97 1,1 11
3 m?/4en. 0,13 0,21 0,48 0,81 0,96 1,0
1 m?/gen. 0,11 0,2 0,32 0,66 0,81 0,89
0,5 m? /uen. 0,1 0,18 0,28 0,59 0,65 0,72
0,25 m?%/uen. 0,07 0,16 0,26 0,45 0,54 0,6

Ta6nuuna E.2-3navenus koddpduumuenta N, ML, 1j1s1 yueTa norJomeHus 38yKa B BO3yxe

npu temneparype 20 °C
OTHOCHUTEIbHAS BIIAXKHOCTD 3nauenus ko>duumenTa N, M, mpu yacrote, L'
0
Bo3AyXa, % 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
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IIpuniaoxenne 7K
Bblunc/ieHHe YJKBUBAJIEHTHOI0 YPOBHSI 3BYKa 32 BpeMs OLlCHKH LIIyMOBOI'0 BO3/1eiicTBUSA

K.1 B cuny JIUCKpEeTHOro XapakTepa IllymMa, CO3JaBacMOro JBHKEHUEM I0€3]10B
METPONOJUTEHA YKBUBAJICHTHBINA YPOBEHB 3BYKa 32 BPEMSI OLIEHKHU LR BEIYUCIISIOT 1O (hopMyJie
T,
L, ~10lg| -0 StagPtee | OK.1)
TR i=1
riae Lagi — KoppeKTHpOBaHHBIHM IO YaCTOTHOM XapaKTepUCTUKE A YPOBEHB 3ByKOBOI'O BO3ICHCTBUS
ryma OT MPOXOXACHHS I-T0 moe3/a, 1bA;
N — grciio coObITUI MPOXOXKIECHUS TI0€3/1a 32 BpeMs TR OLEHKU IIYMOBOT'O BO3/ICHCTBUS;
To=1c.

K.2 IlpeacraBisisi 1yMOBO€ BO3/IECMCTBUE OT JBMXKEHHS MOE3/10B METPOIOJIUTEHA B BUIE
HUKJIMYECKOro IMpoIiecca, cocTtosimero u3 Habopa N OJMHAKOBBIX JHUCKPETHBIX COOBITHIA,
XapaKTEPU3YEMBIX CPEIHHM 3HAYEHHEM YPOBHS 3BYKOBOTO BO3JIEHCTBUS LAE IIymMa OT
npoxoxaeHus noesaa, popmyna (OK.1) npunumaer Bua

Laoier = Lag — C, (K.2)
rae C — nocTostHHast, Bbluucisiemas o Gopmyie

C =10lg :_—R —10IgN . (K.3)

0

’K.3 3nauenue Lag CBSA3aHO C DKBMBAJICHTHBIM YPOBHEM 3BYKA LAoks, XapaKTEPH3YIOIIUM
IIyMOBOE BO3JICHCTBUE 3a BpEMs peaju3alii pPEeXUMa IBMIKEHUS TOE3/I0B, B KOTOPOM
BBITIOJTHEHBI U3MEpeHHUst, HopMynoi

Le =L, +10lg -_II-_—”“ -10Ign, , OK.4)

0

rae Tm— oO1ee Bpemsi BBITIOJIHEHUSI U3MEPEHUH, MUH, BhiOnpaemoe 1o 6.4.11;
NT — YUCJIO COOBITUI TIPOXOXKACHHUS MTOE3/a 32 BpeMsi UBMEPEHHS | m.

IIpumeuanue— Dopmyisl (6.3) u (6.4) B 6.5.3 u 6.5.4 cienyror u3 noacraHoBku Gopmyisr (XK.4) B
tdopmyny (K.2) u nmepexo/ia k 3a[aHUIO BPEMEHHBIX [IAPAMETPOB B MUHYTaX.
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bubéanorpadus

[1] CH 2.2.4/2.1.8.562-96 Illym Ha pabouynx MecTax, B MOMEIICHHUAX KHIbIX,
OOIIECTBEHHBIX 3/IaHUI U HA TEPPUTOPUH )KUIIOW 3aCTPOHKH

[2] MYK 4.3.2194-07 KoHTpoJib ypOBHSI IIlyMa Ha TEPPUTOPHH JKUIJION 3aCTPOMKH, B JKUIIBIX
¥ OOIIECTBEHHBIX 3aHHUSX U MOMEIICHUIX

[3] CTO Apromop 2.9-2014 PexomeHpanuu 1O NPOSKTHPOBAHHIO, CTPOUTEIBCTBY H
IKCIUTyaTallui aKyCTHUECKHUX 3KPAHOB HAa aBTOMOOMIIBHBIX JOPOTraX TOCYIapCTBEHHON KOMIIAHUH
«ABTOIOP»

[4] PykoBOJCTBO 1O aKyCTUYECKOMY IPOSKTHPOBAHHIO 3aJI0B MHOTOILICTIEBOIO Ha3HAYCHUSI
cpenneit BMmectumoct. — M.: Ctpoituznar, 1972

[5] PykoBomcTBO mO pacyeTy M NPOCKTUPOBAHMIO LIYMOLNIYLICHHS BEHTHJISILMOHHBIX
ycraHoBoK. — M.: Ctpoiuzaat, 1982

[6] PykoBOACTBO MO aKyCTHUECKOMY HPOCKTHPOBAHUIO OOBEMHBIX 3BYKOIOIIOTUTENECH. —
M.: Crpoiinznar, 1984
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