Pacuer ypOBHJ 1lIyMa Ha TEPPUTOPUU
KWJIOM 30HBI OT y4aCTKa IMPOBEICHUS
padOT MO MPOrPECCUBHOM JIMKBUIALIUU

(ygactok "Caremmut-1")



[IpoBoauTcst pacueT MPOHUKAIOIIErO YPOBHS IIymMa OT y4YacTKa MpOBEACHHsS paboT Mo
nporpeccuBHOM uKkBUaauH (yuactok "Caremmut-1").

Pacuer ypoBHA 1mIyma NOpOBOAMTCA HA OCHOBAaHUMU CIEAYIOLIEH HOPMATUBHOMN
JIOKYMEHTaLlUU:

1. MCII 2.04-102-2005 "IIpoekTupoBaHKe 3BYKOM3OJISIIMK OTPAXKIAOITNX KOHCTPYKITHI
SKUJIBIX U OOIECTBEHHBIX 3aHuil"

2. MCH 2.04.-03-2005 "3ammra ot mryma".

Jlomyctumblii  ypoBeHb Imyma, corjacHo Ilpukaza M3 PK «OO0 yTBepxkacHUU
['uruennyeckux HOPMATUBOB K (u3nueckuM ¢akTopaM, OKa3bIBAIOLIUM BO3JIEHCTBUE Ha
genoBekay, Ne KP JICM-15, ot 16 ¢espans 2022 rona., [Ipunoxenne 2 tabnuna 2 "' Jlomyctumbie
YPOBHHM 3BYKOBOT'O JaBiieHMs, b, (PKBUBaJIEHTHBbIE YPOBHHM 3BYKOBOrO jaBiieHus, 1b),
JOMYCTUMbIE OKBHBAJIGHTHBIE W MaKCHMajbHble YpPOBHH 3ByKa Ha pabouMx MecTax
MPOU3BOJCTBEHHBIX M  BCIIOMOTATENIbHBIX 3[AaHUSAX, Ha IUIOMIAJKaX MPOMBIIUICHHBIX

HpeIalI/IﬂTI/If/'I, B IIOMCUICHUAX XKHIIBIX H O6HICCTBCHHI>IX 3I[aHI/H\/JI U Ha TCPPHUTOPUAX KHUITON

3aCTPOUKH"
YpoBHH 3BYKOBOTO JaBJicHUs, 1b, B OKTaBHBIX MOJIOCAX Max
HasHauere CO CpeJTHETeOMETPHYSCKUMH YacToTaMH B [ 1 3KBI/IBa: YpOBEHB
HOMeIeHHii JIEHTHBIN 3BYKa,
31,5|63|125| 250 | 500 | 1000 | 2000 | 4000 | 8000 | VY3, nbA | LAmax,
nbA
10 JKunie
KOMHATBI
KBapTHP
c71023 4 79 |63| 52 | 45| 39 | 35 32 30 28 40 55
c23 1074 72 |55| 44 | 35 | 29 | 25 22 20 18 30 45
11 XXwusle
KOMHATBEI
OOIIEeKUTHI
c7n1m023u4 83 |67 | 57 | 49 | 44 | 40 37 35 33 45 60
c23 1074 76 |59 | 48 | 40 | 34 | 30 27 25 23 35 50

Hacrosmum pacyeToM onpenesstoT ypoBHU 3ByKOBOI'O JABJICHUS JJI BCIIOMOIaTeIbHON
pacyeTHOM TOYKM Ha pACCTOSHUU 2 M OT HAPYKHOTO OTPAKIACHMS 3alMIAeMOro OT HIyMa

nomenienus mo Gopmyse (1) ot kaxaoro u3z ucrounukos mryma (U 1 u UIII 2, pucysok 1).



2111y

PucyHok 1- yposHuU 38yK08020 0assieHuUs 015 8crioMozamesnsbHol pacdemHoli moyku Ha paccmosHuu 2 m (PT - pacuemHas
mouyka, PT1 - acriomozamesnsHasa pacyemHas moyka, UL 1 u ULL 2 - ucmoyHuKu wyma).

Pacuer Bemonusiercs no gpopmyie:

L=LW-—A oopmysai

rae LW - ypoBeHb 3ByKOBOM MOIITHOCTH UCTOYHHUKA ITyMa, 1BA;

A - 3aTyXaHH€ pU paclpoCTPAHEHUH 3BYKa OT TOYECYHOT'O HICTOUYHHKA IITyMa K TPUEMHUKY,

nBbA.

PacuetHble popMyIibl clipaBeAIUBBI [ 3aTyXaHUs 3ByKa OT TOUEYHOI'O HCTOYHUKA.

1. Pacyer ypoBH# 3BYKOBOI MOIIIHOCTH MCTOYHHKA IIyMa.

1.1. YpoBenb 3Byka (Li) 0T exMHHYHOI0 HCTOYHHKA.

YpoBeHp 3Byka Li OT €qMHUYHOrO MCTOYHHKA ONPENEISIOT CYMMHUPOBAaHUEM YPOBHEHN
3BYKOBOTO JaBjieHus. Ero paccuutbiBatot o gpopmyse (2):

Li=10 Ig 210 0,1-(Li)*+ A) dopmyna 2

1.2. YpoBenn 3Byka (XL) npu AeiicTBHM HECKOJIBKUX HCTOYHUKOB.



VpoBHM 3ByKa CyMMapHOrO IIyMa MpHU JEHCTBUM HECKOJBKMX HCTOYHHUKOB IIyMa
ONpEACIAIOT IIOCPEACTBOM SHEPreTUYECKOI0 CYMMHUPOBAHHS YPOBHEM, CO3/1aBa€MbIX B
pacueTHOM TOUKE Ka)kJIbIM HCTOUHUKOM IIyMa.

PacueTHble TOYKM Ha IUIOIIAAKAX OTIbIXa MUKPOPAMOHOB W TPYII >KWIbIX JJOMOB, Ha
IUIOINAAKAX AETCKUX JTOUIKOJBHBIX YUPEKICHUH, HAa y4yacTKax ILIKOJI, OOJIBHUI] U CaHaTOpUEB
ciefyeT BhIOMpaTh Ha OnKaiieidl K MICTOYHUKY IIyMa TPaHuIle TUIOMAA0K Ha BeicoTe 1,5 M oT
NOBEpXHOCTU 3eMiu. Ecnu 1uonjazka 4acTUYHO HAaXOAMUTCSI B 30HE 3BYKOBOM TEHM OT 3/1aHuS,
COOPY’KEHHS WIN KaKOIro-IMO0 APyroro 3KpaHUPYOLIEro 00beKTa, a YaCTUYHO B 30HE JeHCTBUA
IPSMOTO 3BYKa, TO pacuyeTHasi TOUKa JOJKHA HAXOAUTHCS BHE 30HBI 3BYKOBOM TEHU

PacueTHble TOUKM Ha TEPPUTOPUH, HETIOCPEACTBEHHO MPUJIETAIOIIEN K KUJIbIM JOMaM U
JIPyTUM 3[JaHUSAM, CIEAyeT BBIOMpATh HAa PAacCTOSIHUU 2 M OT (acazoB 3/aHHH, OOpalieHHBIX B
CTOPOHY MCTOYHMKA BHEIIHETO 1IyMa, ¥ Ha BbICOTE 1,5 M HaJ] MOBEPXHOCTHIO 3€MJIU AJISl OJJHO- U
JBYXATaXHbBIX 3JaHUNA WIN Ha BBICOTE 4 M JJIsl TPEXITAKHBIX U O0sIee BBICOKUX 3IaHUH.

[IpoTsokeHHBIE MCTOYHUKM IIIyMa, TaKMe Kak aBTOMOOWJIBHBIM IMOTOK M IOe37a Ha
JKEJIE3HOU Jopore WM HPEeINpHsITHE, Ha KOTOPOM MOKET ObITh HECKOJBKO YCTaHOBOK WIIU
IPOM3BOJICTB, @ TAKXK€E JABWXYLIMNICS TPAHCIIOPT, AOJKHBI OBITh NPEICTaBIEHbl COBOKYITHOCTBIO
€IMHUYHBIX HCTOYHHUKOB IIyMa (4acTel, CeKUUH U T.J.), KAl U3 KOTOPBIX UMEET U3BECTHbIE
3BYKOBYIO MOLIHOCTh U IIOKa3aTeib HANpPaBICHHOCTH. 3aTyXaHUe, PACCUMTAHHOE JJIs 3ByKa U3
penpe3eHTaTUBHOM TOYKM €IMHUYHOIO MCTOYHHMKA IlIymMa, CYMTAIOT 3aTyXaHHEM 3BYKa
€IMHUYHOTO MCTOYHUKA. JIMHEHbIe NCTOUHUKU MOTYT OBITh Pa3/ielieHbl Ha OTPEe3KH, MJIOCKUE
(MOBEpXHOCTHBIE) UCTOYHUKH - HA YYACTKH, U KaXKJIas M3 dTUX YacTedl MOXKET ObITh 3aMEHEHa
TOYEYHBIM UCTOYHUKOM, HaXOAIIUMCS B LIEHTPE YaCTH.

I'pynna TOYEeYHBIX MCTOYHUKOB MOKET OBITh 3aMEHEHA AKBHUBAJEHTHBIM TOUYEYHBIM
HCTOYHUKOM, PaCIOJIOKEHHBIM B LIEHTPE IPYIIIbI, €CIIN:

a) MICTOUHUKHU MPUOIU3UTENBHO PABHOLICHHBI 110 U3YYEHUIO M PACHOJIOXKEHbI TPUMEPHO
Ha OJHOM BBICOTE HAJl 3¢MIICH;

b) ycnoBus pacrnpoctpaHeHus 3ByKa OT UCTOYHUKOB J10 IPUEMHUKA OJIMHAKOBBIE;

c) pacctosHue d OT SKBUBAJEHTHOIO TOYEYHOTO WCTOYHHMKA JO HpUEMHHKa Oojee
YBOEHHOTO MaKCHMalbHOro pazmepa Hmax B rpymnmne ucrounukos (d > 2 Hmax).

Ecimu paccrosnue d < 2Hmax wunm ycioBus pacnpoCTpaHEHHUs 3BYyKa OT TOYEUHBIX
MCTOYHUKOB Pa3NyHbl (HapUMeEp, BCIAEACTBHE SKPAHUPOBAHUS HEKOTOPBIX U3 HUX), TO rpymnmna
TOYEYHBIX MICTOYHUKOB HE MOXKET ObITh 3aMEHEHa SKBUBAJICHTHBIM UCTOYHUKOM IIyMa.

CyMMapHbIil ypOBEHb 3BYKOBOT'O JJaBJIEHUS OT BCEX UCTOYHHUKOB (XL), ¢ y4eTOM MHUMBIX
UCTOYHUKOB (OTpakeHHME 3ByKa) ompenensercs 1o ¢opmyne (4) 5dHEPreTHYecCKuM

CYMMHUPOBAHHUEM:
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®opmyna 3

Li — ypoBeHb 11ymMa OT i-T0 UCTOYHUKA B PACUETHOM TOUKe, 1BA

N — KOJI-BO UICTOYHHUKOB IIIyMa.

1.3. PacyeT ypoBH# 3BYKOBO MOIIIHOCTH MCTOYHUKA LIIyMa

1.3.1. Paccuntaem ypoBeHb 3BYKOBOI MOIIHOCTH OT BCEX UCTOYHHKOB ITyMa Mo Gopmyie

3)

Ly —10-1g (Z 1(1"-1"--)
i=1

Cpennee Max Cpenpmit max
Koin-Bo LA,
HaumenoBanue KOJI-BO Ha LA,
TEXHUKH nBbA \ \
IJIOIIAIKE nbA 100-1-Li 10014
ABTOMOOMIIN-CAMOCBAJILI 19 2 77 82 1002374467 3169786385
OKCKaBaTOPHI
OJHOKOBIIIOBBIE 2 2 3 81 39905246,3 251785082,4
Bynbno3epsl 1 1 81 87 125892541,2 501187233,6
Karku 1 1 72 77 15848931,92 50118723,36
ABTOrpeiaeps 1 1 72 7 15848931,92 50118723,36
Kpan ryceHnunbIit 1 1 76 82 39810717,06 158489319,2
ABTOMOOMIM OOPTOBBIC 2 1 77 82 50118723,36 158489319,2
ABTOTpaHCIIOPT
[1OJIMBOMOEYHBII 2 1 " 82 50118723,36 158489319,2
ABTOOYC BaxToBbIi JINA3 1 1 73 78 19952623 15 63095734 45
Iorpy3ka 6eTOHHBIX
00JIOMKOB/METILIMYECKUX 0 1 100 115
00JIOMKOB B CaMOCBaJI 10000000000 3,16228E+11
Ot100iiHbIE MOJIOTKH 5 5 100 120 50000000000 5E412
¥ (107(0,1*Lwi)) 6,0458E+10 5,318E+12
L = 10Lgx(107(0,1*Lwi)) 107,81 127,26
2. Pacyer 3aTyxaHus mryma.
3aryxanue A B popmysie (1) paccunThiBaroT o Gpopmyie (4)
A = Adiv + Aatm + Agr + Abar + Amisc  ®opmyna 4



rae Adiv - 3aTyxaHue u3-3a TeOMETPUUECKON TUBEPTeHITNH (M3-32 PACXOXKICHUS SHEPTUH
NIPY U3TY4YEHUHU B CBOOOJIHOE MTPOCTPAHCTBO);

Aatm - 3aTyxaHue u3-3a 3ByKOIOTJIOIEHHS aTMOC(HEpOii;

AQr - 3aTyxaHue U3-3a BIUSIHUS 3€MIIH;

Abar - 3aryxanue u3-3a SKpaHUPOBAHUS;

AmMISC - 3aTyxaHue U3-3a BIUSHUS PoUYrX 3P deKToB

2.1. 3aryxanue u3-3a reoMerpuueckoii quBeprennuu (Adiv).

3aryxaHue H3-3a FTEOMETPUYCCKOMN JUBEPTEHINH (3aTyXaHHe B CBOOOJHOM MPOCTPAHCTBE
U3-3a PacXoXKIeHMsI 3ByKoBo# sHeprun) Adiv, 1bA, mpoucxosiiee B pe3ysbraTe chepruuecKoro
pacrpocTpaHeHHs 3ByKa TOYEYHOTO HCTOYHHMKA IIyMa B CBOOOJHOM 3BYKOBOM TIOJI€,

paccuuThIBarOT 10 hopmyiie (5):

Ay, {20- Ig(%0)+11}

rac d'paCCTOHHI/Ie OT UCTOYHUKA IITyMa 0 NPpUEMHHKA, M;

bopmyna 5

do - omoproe paccrositue (do =1 m).

[Tpumeuanue: Koncranta 11 B ¢Qopmynie cBs3bIBaeT YpPOBEHb 3BYKOBOH MOIIHOCTH
HEHAIPABJICHHOTO TOYEYHOTO MCTOYHHMKA IIIyMa C YPOBHEM 3BYKOBOT'O JIABJICHUS HA OMOPHOM
paccrosiauu d0 OT Hero.

2.1.1. Pacuer Adiv (3aTyxaHue W3-3a TeOMeTPHUYECKOii THBEePTreHIInH)

[IpoBenem pacuer ypOBHS 3aTyXaHHs 3BYKa M3=3a F€OMETPUYECKON TUBEPrEHUUH IO

dopmyie 5.

( —l20.1o[d/
4, =20 lg.%io +11

d-paccrosiHue OT UCTOYHMKA IIyMa JI0 pueMHuKa: 13,233 m;

d0 - omopnoe paccrosiaue (d0 = 1 m).

Adiv=20* Lg (d/d0) + 11=20 * Ig (7633 / 1) + 11 =88,65 nbA
2.2. 3aTyxaHHe U3-3a 3ByKoOIorjIoumeHust atmocgepoii (Aatm).
3aryxaHue M3-3a 3ByKomnoriomeHus arMocdepoir Aatm, nbA, Ha pacctosHuu d, M, oT

MCTOYHUKA IIIyMa OTNpeAenstoT mo Gopmyre (6):

A.... = ad /1000

bopmyna 6
rze o - KoapUIMEeHT 3aTyXaHus 3ByKa B aTMocgepe.

3HaueHUS o ONpCaACIIAA0OT COIIaCHO Ta6JII/ILIBI 1. I[aHHBIe, KOTOPBIC €CTh B Ta6J'II/II_IC 1,

MMPUHHUMAIOTCH 11O Ta6J'II/II_Ie. Henocrarmue nanHbie — pPacCUUTBIBAIOTCH 11O (I)OpMy.]'IaM.



Tabauya 1 - 3Ha4yeHus a.

Koadpuunenr 3aryxanus 3Byka B armocdepe o, 1b/kM, B OKTaBHBIX
Temmneparypa, OTHOCHTENbHAS 9 N
°C BHAKHOCTE. Y I0JIOCAX CO CPEeHEreOMEeTPUIECKON yacToTou, I'It
’ 63 [ 125 | 250 [ 500 | 1000 2000 4000 8000
10 70 0104 | 10 | 19 3,7 9,7 32,8 117
20 70 0103 | 11| 28 50 9,0 22,9 76,6
30 70 0103 [ 10 | 31 7,4 12,7 23,1 59,3
15 20 03|06 | 12 | 27 8,2 28,2 88,8 202
15 50 01051 12 | 22 4,2 10,8 36,2 129
15 80 01]03 (11 ] 24 4,1 8,3 23,7 82,8

Koaddurment o 1s SKkBUBaIEHTHBIX YpOBHEH 3ByKa (1BA) 00BIYHO TPUHUMACTCS Ol = 5
nb/KM.

IIpu pacuere kodpPuuMEHT 3aTyxaHuss o B aTrMochepe YCPEemHSIOT MO IMOTOJIHBIM
YCIOBHUSM JAHHOM MECTHOCTH. 3HAYCHHE (. MPHUHUMAIOTCS, MO YMOJIYAHHIO, MPH CIETYIOIUX
MOTOJIHBIX YCJIOBHIA: TemnepaTypa Bo3ayxa 20°C; oTHocuTenbHas BiaxkHocTh 70%; atMochepHoe
nmasienne 101,325 kIla.

2.2.1. Pacuer Aatm (3aTyxanue u3-3a 3BYKONOIJIOIIEHHs aTMOC(epoii)

[IpoBeneM pacuer ypoBHsI 3aTyXaHHs 3ByKa M3-3a 3BYKOIOTJIONICHHS aTtMochepoil mo

dbopmyie 6.
A = od /1000

d-paccrosiHue OT UCTOYHMKA ITyMa JI0 TpueMHuKa: 13233 m;
KoaddummeHT o s SKBUBaJIEHTHBIX ypoBHEH 3ByKa (I1BA) 00bIYHO MpUHUMAETCS O = 5

nb/xM.
A atm= a * (d/1000)=5 * (7633 / 1000) = 38,17 nbA

Paccuntaem mo ¢opmyne (1) ypoBeHb 3BYKOBOTO JaBJIEHHS OT HCTOYHUKOB IOCIE

3aTyXaHUd U3-3a FGOMeTpI/ILIGCKOI\/'I JAUBCPICHIINH.

L=LW-A
HUtoro B
pac4yeTHOU TOYKE,
LA, obA Adiv Aatm nBbA
Cpenunit 107,81 88,65 38,17 -19,01
Maxc yposerts 127,26 88,65 38,17 0,44

HonyquHHe PACUCTHBIC 3HAUCHUA CO 3HAKOM «MUHYC» MaTEMAaTUICCKH JOKA3bIBalOT, YTO
Cy'MMapHHﬁ KOS(l)(bI/IL[I/ICHT 3aTyXaHus 3BYKOBOI>'I OHCPIrUur 3HAYUTCIIbHO MPECBLIIIACT YPOBCHb

3ByKOBOI‘;I MOIIHOCTH MCTOYHHKOB. C YUCTOM 3HAUUTCIIBHOTO PACCTOAHUA (7633 M OT IIOJIMI'OHA



TBO no n. TaitkoHyp), 3ByKOBOE JIaBJICHHE IMOJTHOCTHIO HUBEIUPYETCS 32 CYET T€OMETPUIECKOTO
pacxXokIeHusI 1 aTMOC(HEPHOTO MOTIIOMICHHSI €IIIe 10 TOCTHXKEHUS TPAHUI] )KUJION 3aCTPOUKH.

[TonyuenHble pacyeTHbIC 3HAUCHUSI HAXOAATCS HIbKe nopora ciabimuMocTt (0 1bA), uTto
CBUJICTENLCTBYET O MOJHOM IOTJIONIEHUH 3BYKOBOM SHEPTUH U €€ pacCeMBaHUU B IPOCTPAHCTBE
10 JOCTUKEHHS PACYETHOM TOYKH.

PaccunteiBaTh nomonHUTEIBHBIC KOA(DDUIIMEHTHI 3aTyXaHUs (3aTyXaHUE U3-32 BIHSHUS
3eMJId, U3-3a 0apbepoB, 3aTyXaHUE B JMCTBE, B MPOMBIIUICHHBIX 30HAX, B )KHIIBIX MAaCCUBAX) HE
Tpedyercs.

BoiBoa: AkycTudeckoe BO3JCHCTBHE OT HaMeuyaeMOM NEATENIbHOCTH Ha KUY 30HY

(U3UYECKH OTCYTCTBYET.



