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1.Ileab padoThI

M3yunths mapaMeTpsl I OLICHKHU LIyMa, MOPANOK ONPEACICHUS IOIIYCTUMBIX
YpPOBHEW IIyMa Ha CEJIUTEOHON TEPPUTOPUM M METOJMKY pacyeTa O0KHJIaeMbIX
YPOBHEH IIyMa B PACYETHBIX TOYKAX, PACIIOJIOKEHHBIX HA OTKPBITOU TEPPUTOPUH.

2. KpaTkue cBeleHUS U3 TeOPUH

OnHuM U3 BUJOB HETATUBHOTO BO3JCHCTBUS HA OKPYKAIOIIYIO CPENY SBISETCA
AKYCTHUYCCKOC 3arpsiI3HCHUC, BBI3bIBAEMOC MU POKUM HNCITOJIb30BaAHUEM
MHOT'OYHCJIICHHBIX CpPCACTB HA3CMHOI'O, BO3AYIIHOTO KW BOJIHOTO TpaHCIIOpTAa,
MPUMEHEHUEM MOUIHOIO JHEPreTUYecKkoro oodopynoBanus. C 3KOJIOTHMYECKOU
TOYKM 3pCHHUA B COBPEMCHHBLIX YCIIOBHUAX IMYM CTAHOBUTCSA HCE IIPOCTO
HCIIPUATHBIM JIA CIIyXd, HO H IPHUBOAUT K CCPBC3HBIM (bHBI/IOHOFH‘leCKI/IM
ITOCIICACTBUAM HJId YCJIIOBCKA, He6HaFOHpI/IHTHO BOBHGﬁCTByeT Ha BCC XUBLIC
OpraHu3MhbI B OKpY)I(a}OHIGﬁ HpPIpOI[HOI?I cpeac. I_HYMOBOC BO3,Z[€I‘/JICTBI/IG IIPUBOOUT
K COKpAIICHHUIO IMPpOAOJIZKUTCIIbHOCTHU KU3HHU YCJIOBCKaA, CHMXXACT
paboTOCIIOCOOHOCTh, BBI3BIBAET OBICTPOE YTOMJICHHE W 3a00J€BaHUS OPraHOB

ciyxa.

2.1. UCTOYHMKM ¥ XapaKTePUCTUKH IIyMa
Hlym aT0 Oecropsa0uHOE COUeTaHUE 3BYKOB Pa3INYHON YacTOTHI U
WHTEHCUBHOCTH, BO3HUKAIOIINX MMPU MEXAHUYECKUX KOJICOAHUSIX B TBEPABIX, KUKHX
U Ta3000pa3HBIX Cpeiax.

HcrounnkaMyu MEXaHMUYECKOTO IIIyMa SIBIISIIOTCS  yAAapHBIE  IPOIIECCHI,
BUOpalMs MamuH W 000pynoBaHHs. AdSpPOIMHAMUYECKHI IIIyM BO3HHKAeT B
pe3ynbTaTe HE CTAIllMOHAPHBIX MPOIECCOB MPU HMCTEYCHHHM Tas3a, BO3MAyXa, Mapa.
OJIEKTPOMAarHUTHBIM 1IyM oOpa3yeTcs B pe3ysibTaTe KoJeOaHUM DSJIEMEHTOB
AIIEKTPOMEXAHUYECKUX YCTPOMCTB TOJ JCHCTBUEM MEPEMEHHOTO JJIEKTPUUIECKOTO
noJisd. ['mapoAMHAMUYECKUH IIIyM BO3HHKAET BCIICJCTBUE THUAPABIUYECKUX yIapOB,
KaBUTAI[UU ¥ TYPOYJICHTHOTO TCUCHHUS KUIKOCTH.

Oprassl ciiyxa 4yejgoBeKa BOCIIPUHUMALIOT 3BYKH, 4acToToil ot 20 1o 20000 I'm.
Konebanus ¢ wactoroit Hmke 20 ['1p HazpiBatoTes nHppasBykom, a Boime 20000 -
ynbTpa3BykoM. OHM HE BBI3BIBAIOT CIYXOBBIX OIIYIICHUH, HO OKa3bIBAIOT
Ouo0rMYecKoe BO3ACHCTBHE HA )KUBbIE OPTaHU3MbI U Y€JIOBEKa.

[Ipy 3BYKOBBIX KOJICOAHWSX YACTHUI[ CPEJbl B HEM BO3HUKACT TMEPEMEHHOE
3ByKOBO€ JaBiieHue P. Jlig OIeHKH ¢ W3MEpeHus IIyMa MPUMEHSETCS
OTHOCUTEJIbHASI BEJIMYMHA, KOTOpash HA3bIBACTCS YPOBHEM 3BYKOBOTO JIaBIICHUS,
U3MEPSEMOro B JIeIuoenax:

L,=20 Ig P/P,, 1)

rae L, — ypoBeHb 3ByKOBOTO AaBieHus, 1b;
P — cpenHee 3BykOBOE aBiIeHUE B OKpYKarouen cpenue, [1a;



P, — moporoBoe 3HaueHHE 3BYKOBOIO JaBJEHUS (IIOPOr CIBIIIMMOCTH Ha
yactore 1000 I'm, P0=2-10'5 [Ta).

OCHOBHBIMH HMCTOYHHMKAMM IIyMa B HACEJIEHHBIX ITyHKTaX SIBJISIOTCA:

- CTaluOHapHbIe (TpaHC(OPMATOPHBIE TMOJACTAHLIMH, BEHTWISALHMOHHBIE U

KOMIIPECCOPHBIE ~ YCTAaHOBKM, CTPOUTEIbHBIE MAIIMHBI M  MEXaHU3MBI,

IPOMBILIUIEHHBIE IPEANPUITHS, CIIOPTUBHBIE TUIOLIAIKH, TOPTOBBIE OOBEKTHI U

ap.);

- MepeaBWKHbIE (aBTOMOOWIM, TpaMBaW, METpPO, aBTOOYChI, BOJHBIA U

ABHAI[MOHHBIN TPAHCIIOPT).

3a mocliieIHue rojbl IIyM BO BCEX KPYMHBIX ropojaax yBenuuwics Ha 10 —15
nb. YpoBHU 3BYKOBOT'O JaBJIEHUS OT aBTOTPAHCIIOPTAa AOCTUTAIOT 87 nb, OT TpamBas
-90 nb, OT Xene3HONOPOKHOro TpaHcnopra- 93 b OT NPOMBIIIIEHHBIX
npeanpustuii -80-100 ab.

2.2.'urneHn4ecKoe HOPMUPOBaHMeE LIyMa

[Ipy  TUrMEHUYECKOM  HOPMHUPOBAaHMM B KayecTBE  JOIYCTUMOIO
YCTAaHABJIMBAETCS TAKOW YPOBEHB LIyMa, IEHCTBUE KOTOPOTO B TEUECHUE JTUTEIBHOIO
BPEMEHM HE BBI3bIBACT H3MEHEHUI KOMIUIeKca (U3HOJIOTMUECKUX IOKazaTesei,
OTpaXXKaIOIIMX peakluu Hanbosee YyBCTBUTEIbHBIX K IIIyMY CUCTEM OpPraHUu3Ma.
HopmaTuBHBIE YpOBHM 3BYKOBOTO JaBJEHHS M YPOBHU 3ByKa JUIsl ITOMEIICHHA
KWIBIX W OOIIECTBEHHBIX 3JaHUM, TEPPUTOPUI MHUKPOPAOHOB, MECT OTIbIXa

YCTaHABIMBAIOTCA B COOTBETCTBMHM ¢ caHuTapueiMd  Hopmamu. Ilo CH
2.2.4/2.1.8.562-96 «lllym Ha paboymx MecTax, B MOMEIICHUSIX KHUIIBIX,
OOIIIECTBEHHBIX 3/IaHU W HA TEPPUTOPUM  KWIOW  3aCTPOUKK
YCTaHOBJICHBI JIOMYCTUMBIE YPOBHHU 3BYKOBOTO JIaBJICHUsI HA TEPPUTOPHH,
HETMOCPEICTBEHHO MPUJICTAIOIIEH K KUJIBIM JJOMaM B OKTaBHBIX IMOJOCAX
gactoT (Ta6mn.1). Ilpy aHanmm3e M OIEHKE IIIyMa YacCTOTHBIA CIEKTpP
pa3OuBaeTCs Ha OKTaBHBIE IOJOCHI YacTOT, TJ€ BEpPXHSAA TpaHUYHAA
yactorta f, paBHa ynBoeHHON HIKHEH yactoTe f, T.e

f, / f, = 2. OkTaBHasg 1moJIOCA XapaKTEPHU3YETCS CPEAHETCOMETPHUCCKOM
4acTOTOM, KoTopas onpezensercs no gpopmyne: f, = [ f,- f,.

[To xapakTepy cnekTpa IIyM MOJpa3AeisieTCs Ha MUPOKONOJIOCHBIN
¥ TOHAJBHBIN, 10 BPEMEHHBIM XapaKTePUCTHKAM IITyM IMOAPA3ICIASTCS Ha
MOCTOSTHHBIN, KOT/Ia YPOBEHB 3ByKa M3MEHSIETCA BO BpEMEHHU He OoJiee uem
Ha 5 n1b ¥ Ha HEMOCTOSHHBINA, KOr1a OH M3MCHSETCS OoJiee yeM Ha 5 1b.
JIJIsl TIOCTOSIHHOTO IIMPOKOIIOJIOCHOTO IITyMa B KadeCTBE JOIMYCTHMBIX
YPOBHEH 3BYKOBOT'O JaBJICHUS NPHUMEHSCTCS TPEIACIbHBIN CIIEKTpP, T.C.
COBOKYITHOCTB JIOIYCTUMBIX YPOBHEH 3BYKOBOTO JABJICHHUS B OKTaBHBIX
MOJIOCAaX YacTOT, a JUIsl HEMOCTOSIHHOTO IIyMa B KaueCTBE JOIMYCTUMOTO
3HAUYECHUS IPUMEHSAETCS YKBUBAJICHTHBIN YPOBEHb 3BYKa.



Tabnuua 1 - fomycTuMble YpOBHU 3BYKOBOTO JIaBJIEHUS Ha TEPPUTOPHH,
HENOCPEACTBEHHO IIPWIIETAIOIIEN K KUJIBIM IOMaM U B XKWJIBIX IIOMEIIEHUAX

Haznauenue
IIOMENIEHUN WU
TEPPUTOPUI

YPOBHI/I 3BYKOBOTI'O JABJICHM, I[B B OKTaBHBIX

IMoJJ0Cax 4aCToT CO CPCAHCTCOMCTPHUYCCKUMU

yactoTamu, ['1q

31,5

63

125

250 500(1000 2000

4000

8000

YpoBHU 3BYyK4
Y DKBUBAJICHT-
HbIE YPOBHHU
3BYyKa,
n1bA

DKuiple KOMHAaTBI
KBapTHUP, JTOMOB
OTAbIXA,
MaHCHOHATOB

c 7 1o 23 4yacoB

c 23 1o 7 yacoB

79
72

63
55

52
44

45
35

39
29

35
25

32
22

30
20

28
18

*

40/55

*

30/45

Teppuropuu,
[TPUJICTAIOIINE K
PKIJIBIM JTOMaM,
3IAHUSIM
MOJUKJINHUK,
ITOMOB OT/IbIXA,
MAaHCUOHATOB,
ITOIIKOJIBHBIX
YUPEXKIACHUN

c 7 mo 23 yacoB

c 23 10 7 4acoB

90
83

75
67

66
57

59
49

54
44

50
40

47
37

45
35

44
33

55/70

*

45/60

" TOJ] YepTOH yKa3aHbl 3HAYCHUST MAKCUMAIILHOTO YPOBHSI 3BYKa, TBA.

3.AKycTHYeCKH pacuér
[Ipy1 MpOEKTUPOBAHUMN MPOMBIIUICHHBIX NPEANPUATUN, KEIE3HOIOPOKHBIX U
aBTOMOOMJIBHBIX MarucTpajieid, a TakXke JAPYrMX HCTOYHUKOB BHEIIHEro IIymMa
HEOOXOIMMBIM YCIIOBUEM SIBJISIETCS BHIMOJHEHUE aKyCTUYECKUX PACUETOB.
[{es1br0 aKyCTUYECKOTO pacyEra sABIAETC:
- OIpeleIeHNEe 0XKUIAEMBIX YPOBHEU 3BYKOBOI'O AaBJEHUsA L B pacdyETHBIX TOYKAX

0 OCYLIECTBJICHUS MEPONPUATUN 110 CHIDKCHHMIO IIymMa C YYETOM CHMKEHUS

YPOBHS 3ByKOBOW MOIIHOCTH AL, Ha IyTH paCIpOCTPAHEHUS 3BYKA;
- ompezaeneHue TpeOyeMOro CHUKEHMsI YpPOBHEM 3BYKOBOTO JdaBiieHUs AL, B

pPacUYETHBIX TOUYKAX;
BBIOOD MEpONpPUSTHIA,

o0OecreynBalOINX TpeOyeMoe CHUKEHUE YpPOBHEH

5



3BYKOBOTO JIABJICHUS B PACUETHBIX TOUKAX.

[Ipy akycTHYeCcKOM pacyeTe OKTaBHbICE YPOBHHM 3BYKOBOTO JaBJICHUS
OTIPENICNISIOTCS B 3aBUCUMOCTH OT B3aUMHOIO PACIOJIOKEHUSI PACUETHBIX TOUCK U
UCTOYHUKOB  IIyMa JJIi  KaXJOW W3  BOCBMH  OKTaBHBIX  TOJIOC  CO
CpeIHEreOMETPUYECKUMH 3HaYeHusiMu 63, 125, 250, 500, 1000, 2000, 4000 u 8000
I'm. Pacuer mnpoBoautcs cormacHo CHull 23-03-2003 «3ammura oT ImIyma» c
ToyHocThi0O J10 0,1 nb, a OKOHYaTeNbHBIA pe3yJbTAaT OKPYIVISETCS JO IEJIBIX
3HAUCHUMH.

Ha puc.l nokazaHo pacnoyioK€HHE UCTOYHMKA IIyMa U TEPPUTOPUM KHUJIOU
3aCTPOMKHU, TJE€ YPOBHU 3BYKOBOTO JABJICHHS B OKTaBHBIX I0JIOCaX YacTOT HE
JIOJKHBI TIPEBBIIATH JOMYCTUMBIX 3HAYEHUM.

HcTounuk nryma

I zen q
>

A

A
A 4

Pucynoxk 1

3BYKOBBIE BOJIHBI, PACIpPOCTpPaHsAsICh B aTMocdepe, 3aTyxaroT BCIEICTBHUE
MOTJIONIEHUS 3BYKOBOUM SHEPTHM M3-3a BSI3KOCTH BO3JlyXa U MO Mepe yAaJeHus OT
MCTOYHUKA IIyMa. EcliM Ha MyTH 3BYKOBBIX BOJH HAaXOJSATCS MOJOCHI BBHICOKHUX (HE
MEHEE 5SM) JIECOHACAXKCHHM, TO 3BYK YaCTHYHO OTPAXKAETCSI OT HHUX, PACCEUBACTCS
HA JIEPEBBSIX, MOTIIOAETCS PHIXJION MOYBOU U JIMCTBOM.

YpoBeHb 3BYykOBOro naamieHusi (nb), co3gaBaeMoro MCTOYHUKOM IIyma, Ha
paccTostHUH ' (M) OT HErO ONpenesnsseTcs mo Gopmye:

L = L, + 10lg® — 101g(27r%) - Bif - Bren, )

rae L — ypoBeHb 3ByKOBOTr'O AaBJIEHUS B paCU€THOU TOUKeE, 1b;

L, — ypOBEHB 3ByKOBOI MOIIHOCTH UCTOYHHKA LIyMa, Ab;

@ — (axTop HampaBieHHOCTH (@=1 mpu pacHpoOCTpPaHEHUHU IIymMa PABHOMEPHO BO
BCE CTOPOHBI);

I' — pacCTOsSIHME OT UCTOYHUKA IIIyMa /10 PaCYETHON TOUKH, M;

S, — ko3 uimeHT noriomeHus 3Byka B armocdepe, n1b/m (1abm1.2);

Pse,~ CHIDKEHHUE TITyMa TOJI0COM JIeCOHACaKIeHUH. 1b.
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P sei- CHIDKEHHE YPOBHS 3BYKa Ha 1M HIMPHUHBI JIECONOJOCH ([, ,.,=0.08 1b/m);
;- IIAPUHA TI0JIOCHI JICCOHACAKICHUM, M;
f-uacroTa 3ByKa, ['11.

Tabmuua 2 - Kosdduument mnormomenuss 3Byka B arMmochepe (B.,ab/m) npu
OTHOCHUTEJBHOM BiIaxkHOCTH 60% B 3aBUCHMOCTH OT TeMIIeparypsl Bo3ayxa t, °C.
t°C | OKTaBHBIC MOJIOCHI YACTOT CO CPEAHEICOMETPUICCKIUMHU YacTOTaMHu, [t
63 125 250 500 1000 2000 4000 8000
30 0 0,0002 | 0,0009 | 0,003 | 0,0075 | 0,014 | 0,025 | 0,064
20 0 0,0003 | 0,0011 | 0,0028 | 0,0052 | 0,0096 | 0,025 | 0,083
10 0 0,0004 | 0,001 | 0,002 | 0,0039 | 0,01 0,035 | 0,125
0 0 0,0004 | 0,0008 | 0,0017 | 0,0049 | 0,017 | 0,058 | 0,156
4, HpI/IMep AKYCTHYECKOI'0o pacuera
Wcxonnsle ganueie; r=70mM, r,,,=10mM, t=20°C,
L,- ypOBHH 3BYKOBOM MOIITHOCTH UCTOYHHKA IIyMa(TIPUBE/ICHBI B Ta0I1.4)
PesynpTaThl pacyeToB 1enecoo0pa3Ho MPeICTaBUTh B BUE TaOIUIIHI 3.
Tabnuua 3. Pe3ynbrarhl pacuera
Omnpezne YpoBHM 3BYKOBOTO JIaBJIeHUs, b, B OKTaBHBIX MOJ0CAaX YaCTOT CO
JISIMBIiA CpeHereoMeTpruIecKUMU yactotamu, f, T
napameT
D 63 125 250 500 1000 2000 4000 8000
Ly 71 82 84 94 89 76 65 73
Ba 0 0,0003 | 0,0011 | 0,0028 | 0,0052 | 0,0096 0,025 0,083
Dien 0,4 0,5 0,63 0,79 1,0 1,26 15,9 2,0
L 26 37 38 48 43 29 17 20
Loon 67 57 49 44 40 37 35 33
AL - - - 4 3 - - -

L="L,+10 Ig®—10 Ig2nr’) —fa - frer=

=L,+10 Ig®-10 Ig (2 1 70— fa 70 - frey = L+ 0— 44,9 — 70 fa- Py




Bxaz :Ba3enr %ZOOSX]'Og:OlX?{/T

3e1

B, =01/63=04
Lez=71-449-70-0-0.1=25,7
[Tpuaumaem Lgz = 26 1b.
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63 125 250 500 1000 2000 4000 8000

PucyHok 2 YpoBHHM 3ByKOBOT'O AAaBJIEHUS B pACUETHOU TOUKE

BbIBOIBI M pEKOMEHJALIMU: OKUAEMbIE YPOBHU 3BYKOBOTO JIABJICHHUS B
pPacYETHOM TOYKE HAa TEPPUTOPHUH JKHUIIOW 3aCTPOUKH MTPEBBIIAIOT TOITYCTUMBIE
3HaYeHUs B OKTaBHBIX noJjiocax yacToT 500 't va 4 nb u g wvactorer 1000 I'tr Ha 3
nb. Heo0xoaumo yBeJIMUUTh PacCTOSIHUE OT UCTOYHUKA ITyMa J0 KUJION 3aCTPOUKHU
WJIY TIPETyCMOTPETh MEPOTIPUSITUS MO CHUKECHUIO 3BYKOBOW MOIIIHOCTH UCTOYHHKA
nryma.

5.3ananme k padore

CoriacHO 3a/1aHMsI TPENOIABATENS PACCUUTATh YPOBHH 3BYKOBOT'O JAaBJIECHUS B
pacu€THOM TOYKE JJIT BOCBMH OKTaBHBIX TOJIOC yacTOT. B TaGmuie 4 npuBencHb
YPOBHH 3BYKOBOHM MOIIIHOCTH MCTOYHMKOB miyma, - L,, n1b. B Tabmune 5 3amano r-
pacCTOsIHUE OT UCTOYHMKA LIyMa 0 PaCYETHOM TOYKH, I,.,~ LIMPHUHA JIECOIOJIOCHI, 1-
TeMIlepaTypa BO3/lyXa, OTHOCUTEIbHAs BIAXHOCTh Bo3ayxa — 60%.

PaccuntanHble 3HaY€HUsT CpPABHUTH C JOMYCTUMBIMU BEJIMYMHAMHU MO TaO. 1.
CrenaTp BBIBOJBI M PEKOMEHIALINN.



Tabnnua 4. YpoBHU 3ByKOBOM MOIIHOCTH HCTOYHUKOB LIIyMa

BapI/I' ypOBHI/I 3BYKOBOFO JaBJICHUA Lp, IIB, B OKTABHBIX ITOJIOCAX 4aCTOT CO
CpeﬂHeFeOMeTpI/IqCCKHMI/I qacToTaMu, FH
aut 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
1 82 87 87 89 94 93 91 85
2 88 96 101 96 97 94 96 96
3 88 92 97 98 97 96 96 92
4 81 82 93 84 83 81 80 77
5 88 87 90 89 89 86 83 74
6 84 82 84 91 94 94 91 91
7 77 82 84 87 88 84 83 77
8 93 88 85 89 84 87 85 84
9 89 86 84 98 87 81 72 62
10 98 96 94 94 94 93 82 76
11 93 92 94 95 91 84 75 66
12 96 87 86 91 92 91 85 81
13 109 | 111 | 109 | 110 | 110 97 91 85
14 106 | 104 | 104 | 113 99 95 86 79
15 88 o1 93 96 90 93 86 77
16 94 95 97 92 96 87 102 | 103
17 96 94 95 98 93 90 90 86
18 95 97 97 100 | 105 | 101 | 109 | 110
19 80 86 88 94 100 90 89 89
20 86 85 85 87 01 90 88 87
21 88 84 86 87 91 94 88 86
22 94 85 87 91 95 94 88 84
23 94 89 86 88 92 88 80 74
24 96 87 88 91 95 92 88 77
25 91 85 93 95 89 93 87 83
26 96 86 85 91 92 91 85 81
27 96 88 87 89 91 89 84 77
28 96 87 85 89 91 91 87 84
29 86 93 93 94 91 88 84 85
30 84 88 95 96 97 95 92 90




Tabmauna 5 UcXxoaHble JaHHBIE

Bapuant r,m Foony M t,°C
1 40 10 0
2 50 15 10
3 60 20 20
4 70 25 30
5 80 10 30
6 90 15 20
7 100 20 10
8 110 25 0
9 120 10 0
10 103 15 10
11 140 20 20
12 150 25 30
13 140 10 30
14 130 15 20
15 120 20 10
16 110 25 0
17 100 10 0
18 90 15 10
19 80 20 20
20 70 25 30
21 60 10 30
22 50 15 20
23 60 20 10
24 70 25 0
25 80 10 0
26 90 15 10
27 100 20 20
28 110 25 30
29 100 10 30
30 90 15 20
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