PacnpocTpaHeHune lwyma B 34aHnax

LLlym — COBOKYMHOCTb 3BYKOB,
KOTOPbIE BOCMPUHUMAIOTCS Kak MOMEXMU



20 Tuxanbe THXMX Yacos, Oyenp
JIETKHH LIENECT JTUCTBHI, THUXO
CIIOKOHHass KOMHaTa
HOYBIO
30 lenecr micToes, menor, Tuxo
PasroBop coceneit, ene
TIOHSITHBIA
Bnuskuit menor, Tlourn
40 CPEAHME LIYMBI B XW/b TUXO
50 Pasrosop YMepeHHo
I'POMKO
60 IlIym B 610po0, pecropa- YmMepenHo
HeE, Mara3uHe TPOMKO
e 2
: 70 Ibomkmit pasrosop, - | Ipomko
f TPOMKO€ pafiHo, KPHK S
bt
B 80 VAugHBH wym npu Ipomko
CHJIbHOM ABHXEHUH -
90 IIymHBbIf pon3Bo- i
CTBEHHBIN 1I€X, aBTOCUT-
Haj
100 Ot6oiiHbIii MOTOTOK,
MAaJIEHbKUI caMoeT
Or
IPOMKOIO
110 II'TamMrioBoyHO-KOTENB- IO Hemepe-
HO€ NIPOM3BOACTBO, HOCHMOTO
IpOMKasi My3biKa,
CHUI'HaJl MALUMHBI CKOPO#
TTOMOLIH
2120 PeakTupHbIi ABMraTENH,

JIBUTATE/b PaKeThbl




Hauyunas ¢ 1-# CTyneHU:
HauyuHast co 2-i CTYIICHH:
Moryr UMeTh MEeCTO:

TICHXOJIOTHYECKasl peakuus
pu3nveckas peakuus

HEPBHBIC pacCTpoOMCTBa

HapyuIeHUE CHa

MOBpPEXICHUE CITyXa

HapylIeHHe KpoBOOOpalleHus

HapyIICHUE CEPACYHON ACATEbHOCTH
HapylleHHe MO3roBOro KpoBooOpalcHus
MOBpEXJAeHUE HEPBOB NO3BOHOYHOIO cTO/NI0A
XEJIYAOUHBIE pacCTpOMUCTBA
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Puc. 5.1. Myt nepeaayv BO3AYWHONrO wyma:
1 — npaMOe NPOHWMKHOBEHME WYyMa 4Yepe3 CTeHy, 2 — O0KOBOE NPOHMKHOBEHME, 3 — NPOHUKHOBEHUE NO ODXOAHLIM
NyTaAM,; 4 — NPOHUKHOBEHWE Yepe3 HENNOTHOCTHU COeAVHEHWA
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Puc. 5.2. [yt nNPOHUKHOBEHUSR
yAAPHOro wyma:
1 — NpAMoe NPOHUKHOBEHWE,; 2 — 6o-
KOBOE NMPOHWUKHOBEHWE



Ta6anuua 1

YpoBelib 3ByKOBOTO HaBIeHHS (IKBUBATCHTHbII YPOBEHb 3BYKOBOTO AaBReHUs1)

YpoBeHb 3ByKa

Makcumasin-

ayauTopuH yueOHbIX 3aBeieHuil, KOHDepeHI-3abl,
YUTalbHblE 3a1bl OMOIMOTEK, 3PUTENbHbIE 3a/bl
K1y6OB U KWHOTEaTpOB, 3adbl CyaebHbIX 3acema-
HHI, KYN1bTOBbIE 34aHUSA

: L, aB, B OKTaBHLIX MOTOCAX YACTOT CO CPEAHEreOMETPHYECKHMM YacToTamu, [u L, (3xBuBa-
HasHaueHue noMeweHuil Wiv TEppUTOpHit Bpewms f}leHTHblﬁ HbBIIT YPOBEHD
CYTOK, 4 Z |3Byka L, .,
31,5 | 63 125 | 250 500 | 1000 | 2000 | 4000 | 8000 [YPOBEHb 3Byka) T L Awike
LA)KB)’ ‘IBA
I Paboune nomewleHna aaMHUHUCTPATHBHO-YTNpPaB- — 93 79 70 63 58 55 52 50 49 60 70
NIEHYECKOro MepcoHaNa MPOU3BOACTBEHHbIX MPE/-
NpUATHIL, nabopaTopuit, MOMEIUEHUS AAsl U3Me-
PUTEABHbIX M aHATHTHYECKUX paboT
2 PaGoume nomeuieHus AUCHETYEPCKUX CAYXKD, — 96 83 74 68 63 60 57 55 54 65 75
KabuHbl HAbBAOACHNS U ANCTAHLUOHHOIO ynpas-
JleHus1 C pedeBOl CBA3bI0 MO TenedoHy, yyacTKu .
TO4HOM COOPKH, TeneOHHbIE U TeerpadHble CTaH-
unu, 3ansl 06padboTku MHbopMmaluu Ha DBM
3 MomeuteHsa 1aGOPaTOPUi AN NPOBEAEHHS IKC- — 103 91 83 77 73 70 68 66 64 75 90
NEPUMEHTANBHbIX padoT, KaOuHbl HabaaeHHs U
ANCTAHUMOHHOrO ynpasieHus 6e3 pevyeBoil cBsi3u
no renedonry
4 [MoMellieHUA C MOCTOAHHBIMU paBoOYUMKU MECTa- — 107 95 .87 82 78 75 73 76 3 69 80 95
MM NPOM3BOACTBEHHbBIX NPEANPUATHI, TCPPUTOPUH
NPEANPUSITHH C NOCTOAHHBLIMU paboOYMMM MecTa-
MU (32 MCKIIOYEHUEM paboT, MepeYuciaeHHBbIX B
nos. 1—3)
5 Manatbl 6ONBHUIL ¥ CAHATOPHEB 7.00—23.00( 76 59 48 40 34 30 27 25 23 35 50
23.00—7.00| 69 51 39 31 24 20 17 14 13 25 40
6 OnepauuoHHble GONBHML, KaGUHETH Bpaucii — 76 59 48 40 34 30 27 23 23 35 50
60bHUL, MOAMKIMHUK, CAHATOPUEB
7 KnaccHble noMeleHus, yuyeOHble KabuHeTb, — 79 63 52 45 39 35 32 30 28 40 55
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Ipodoaxcenue mabauyst 1

YpoBeHb IBYKOBOrO JaBAeHHs (IKBHBATEHTHBI YDOBEHb 3BYKOBOTO AaBACHUA) | YposeHb 38yKa
L, 2B, B OKTaBHbIX MOJOCAX YACTOT CO CpeAHEreoMETpHYeCKUMU yacTotamu, T | L. (skBuBa- Makcumans-
HasHaueHue MoMelleHnil Wi TeppuTopuit Bpemsa ’:‘ICHTHHﬁ HbIH YPOBEHD
CYTOK, H : 3ByKa LAuaKc’
31,5 63 125 250. | 500 1000 | 2000 | 4000 | 8000 [YPOBEHE 3BYKA aBA
LA':xn)' HBA
8 JKusnble KOMHATbl KBapTUD
- B IOMax KaTeropuu A 7.00—23.00f 76 59 48 40 34 30 27 25 23 35 50
23.00—7.00{ 69 51 39 31 24 20 17 14 13 25 40
- B goMax kareropuit b u B 7.00—23.00f 79 63 52 45 39 35 32 30 28 40 55
23.00—7.00{ 72 55 44 35 29 25 22 20 18 30 45
9 Kunsie KOMHATbl OOLLEKHTHH 7.00—23.00{ 83 67 57 49 44 40 37 35 33 45 60
23.00—7.00| - 76 59 48 40 34 30 27 25 23 35 50
10 Homepa rocTHHMLL
Kateropud A 7.00—23.00f 76 59 48 40 34 30 27 25 23 35 50
23.00—7.00f 69 51 39 31 24 20 17 14 13 25 40
» b 7.00—23.00{ 79 63 52 45 39 35 32 30 28 40 55
23.00—7.00{ 72 55 44 35 29 25 22 20 18 30 45
» B 7.00—23.00{ 83 67 57 49 44 40 37 35 33 45 60
23.00—7.00 76 59 48 40 34 30 27 25 23 35 50
11 Kuabie moMeulcHUs IOMOB OTAbIXa, maHcuo-|7.00—23.00( 79 63 52 45 39 35 32 30 28 40 55
HATOB, AOMOB-HHTEPHATOB /Ul MpECTapenbix H 23.00—7.00f 72 55 44 35 29 25 22 20 18 30 45
WHBAIUIOB, CalbHbie MOMELIEHUs AETCKHX AOILI- :
KOABHBIX YYpEeXACHUN U WKOI-MHTEPHATOB
12 Tomeuterus odHcoB, paboune MOMELIEHHS W
‘kaBuHeThl AAMUHNCTPATUBHBIX 3AaHNHA, KOHCTPYK-
TOPCKMX, MPOEKTHBIX M HAyuHO-MCCIeN0BaTeNbC-
KHX opraHHu3aumi:
Kateropuu A —~ 83 67 57 49 44 40 37 35 33 45 60
kateropuit B u B 86 71 61 54 49 45 42 .| 40 38 50 65
13 3ansl Kade, pecropaHoB, ¢oiie TeaTpoB M KH-
HOTEaTPOB: ;
KaTeropuu A — 86 71 61 54 49 45 42 40 |- 38 50 60
kareropuit b u B 89 75 66 59 54 50 | 47 45 43 55 65
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Okonvarnue mabauust 1

Yposetib 38yKOBOro AaBAeHUsA (IKBMBANCHTHBII YPOBEHb 3BYKOBOTO AABACHMS) YpoBeHb 38yKa
L, B, B OKTaBHBIX M010CaX YacTOT CO CPeAHereOMeTpHYECKMMH yacToTamu, Tu | £ (3KBHBa- Makcumans-
Hasnayenue nomeueHHit uan TeppuTopuit Bpems 'J“eHTHbm HBIH YpOBEHb
CyTOK, 4 3BYKa Ly, oo
31,5 | 63 125 250 | 500 | 1000 | 2000 | 4000 | 8000 [YPOBeHb 3BYyKa|TTT L ke
LA')KB)‘ abA
14 ToproBbie 3a/bl Mara3uHOB, MaCCAXUPCKHUE 3abl - 93 79 70 63 58 55 52 50 49 60 70
BOK3aJIOB W a3pOBOK3a/I0B, CMIOPTHUBHBIE 3a/bl
15 TeppuTtopuu, HEMOCPeACTBEHHO npuaeraiowme | 7.00—23.00f 86 71 61 54 49 45 42 40 38 50 65
K 3maHusM GONbHUL ¥ CAaHATOPHEB 23.00—7.001 79 63 52 45 39 35 32 30 28 40 55
16 Tepputopuu, HermocpeacTBeHHO npuaeratoune | 7.00—23.00f 90 75 66 59 54 50 47 45 44 55 70
K XKWIbIM 3JaHUAM, JOMaM OTAbIXa, AoMaM-MH-|23.00—7.00] 83 67 57 49 44 40 37 35 33 45 60
TepHaTam 15 PeCTapenbiX U WHBATHIOB
17 TeppuTOpHUH, HEMOCPEACTBEHHO MpUEraoLLne 90 75 66 59 54 50 47 45 LY 55 70
K 30aHUAM NONUKIMHHUK, WKO U APYTHUX YYeOHbBIX
3aBeAEHHH, JETCKHX AOLWIKOAbHBIX YYPEXACHHH,
TUTOLLAAKH OTAbIXa MUKPOPAHOHOB U FPYMM XHAbIX
IOMOB
.
Mpumevanus ] i
| JonycTHMble YPOBHM WyMa B NOMELLEHHSX, MPUBEAEHHbIE B N03. 1,5 — |3, OTHOCATCS TOMBKO K WIYMY, MPOHUKAIOUIEMY M3 APYrUX MOMEICHUH U H3IBHE.

2 [lonyCTMMbIC YPOBHH LUYMA OT BHELHHUX UCTOYHHKOB B MOMELUEHHAX, NPUBEACHHbIC B N103. 5—12, yCTaHOBACHDI MPH YCAOBUH OBecrieyeH sl HOPMATHBHOMO BO3AYX00OMEHa, T.¢.
NPy OTCYTCTBHU TMPUHYAUTENBHON CHCTEMbl BEHTHAALMM WM KOHAHLMOHHPOBAHUS BO3AYXA, AONXKHbI BHIMOAHATLCA MPH YCIOBHH OTKPHITHIX QOPTOYEK MAM MHBIX YCTPOiicTB, obecne-
YMBAIOWKMX MPUTOK BO3Ayxa. [TpM HANUMMK CHCTEM MPHHYAMTENBHON BEHTUAAUMM MM KOHAHUMOHMPOBAHUA BO3AYyXa, 00ECNEeUHBAIOWMX HOPMATUBHbII BO3AYXOOGMEH, AOMYCTHMbIE
YPOBHM BHEIUHETO WyMa ¥ 3AaHHi (n03. 15—17) MoryT ObiTs yBeNHYEHBI U3 pacyeTa obecneyeHns HOMYCTHMbIX YPOBHEIH B MOMEIEHUAX MPH 3aKPLITIX OKHAX.

3 [Npu ToHaNBHOM M (WIH) MUMMYNLCHOM XapakTepe LIyMa AOMYCTUMbIE YPOBHU cleayeT npuHUMaTh Ha 5 b (aBA) Huxe 3HayeHuii, ykasaHHbIX B Tabauue L.

4 JlonycTMMbIE YPOBHHW lWyMa OT O0OpYJOBaHMSA CHCTEM BEHTWIALUMH, KOHAWUMOHUDOBAHMS BO3AyXa U BO3AYLIHOTO OTOMIEHMS, 3 TAKXKE OT HACOCOB CHCTEM OTOMIEHMsS M
BOAOCHAGKEHHUA W XONOAMIBHBIX YCTAHOBOK BCTPOEHHBIX (MPUCTPOEHHBIX) NPEANPUATHII TOProBAM W OBLUECTBEHHOTO MUTAHUA CredyeT NPUHUMATh Ha 5 aB (aBA) HuxXe 3HaueHwuil,
yKa3zaHHbix B Tabauue 1. [1py 3TOM NONpPaBKY Ha TOHAILHOCTD LiyMa HE YYUTHIBAIOT.

5. donycTumbie YPOBHH LUYMa OT TPAHCMOPTHBIX CPeaAcTs (no3. 5, 7 — 10, 12) paspewaercs npuHumath Ha 5 aB (5 aBA) Belute 3HaueHuit, yKasaHHbiX B Tabauue 1.
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U3onauma BoaywHoro wyma (3sykousonauma) R, ab
— CNOCOBHOCTL orpaxaarLlen KOHCTPYKLUN
YMEHbLUATb NPOX0oAsLLNI Yepes Hee 3BYK
(ocnabrneHne 3BYKOBOW QHEPrUM NpU rnepegade ee Yepes orpaxageHue)
Bblpa)kaeTcsa B BUAe
Pa3HOCTEN OKTaBHbIX UM TPETLOKTABHbLIX YPOBHEN 3BYKOBOIO AaBMeHus
00 1 Nocre NpoxXoXaeHusa orpaxaeHus
C Y4E€TOM 3BYKOMOIMOLEHNSA B U30NTUPYEMOM NOMELLEHNN

R=I —L +10lg™
A

], - YPOBEHb 3BYKOBOIO 1ABNEHNSA B MOMELLEHUM C MCTOYHMKOM 3BYKa, 1B
Ll - YPOBEHb 3BYKOBOIO AAaBMEHMS B 3alUMLLaeMOM NoMeLeHnn, ob
2
- NNoLWaab orpaXkaaroLlen KOHCTPYKLUMM
{ T OKBMBANEHTHas NNoLWaab 3BYKOMOMOLLEHHS
B 3aLUULLAEMOM MOMELLEHUN



MpnBeaeHHbIN YPOBEHb YAAPHOro lwymMma nog nepekpbiTuem

— BeJIMYNHa, XapakKTepunusyrLiad n3osidumio yaapHoOro wyma nepekpbitTuem
(CI'IOCO6HOCTb nepeKkpblITAa CHUXaTb WWYyM B NOMELLEHNI NMo4 NepeKpbiTUEM,

NosIBNSALWNACA Nog AEUCTBUEM yOapPOB)
BblpaXkaeTcs B BMAe OKTaBHbLIX YPOBHEW 3BYKOBOIO AaBleHns
B MOMELLEHUN NoA4 NEPEKPLITUEM

npu paboTe Ha NEPEKPLITUM CTaHOAaPTHOM yaapHOU MalUWHbI,
YCITOBHO NPUBEAEHHLIX K BENUYNHE
9KBMBaANEHTHOW NrioLwaamn 3ByKOMNOrNoLweHUda B NOMeLLEHNM Ao =10 kB.M

L =L-10Ig=>
’ A
Z - CpegHuin YpoBEHb 3BYKOBOIO AABIIEHUSI B MOMELLEHMN NOA NepeKkpbITUEM

npu paboTe Ha NepeKkpbITUN CTaHOAPTHOW yaapHOU MaLUMHBGI
- 9KBMBaneHTHas nnowaab 3ByKOMOrfoweHns B 3alimiaeMomM nomMeLLeHmnn

A



HopmMupoBaHue 3ByKOU30NALUN



HopmMupyemesie napamMeTpbl 3BYKOU30NALIUN
orpa)kgarLLnX KOHCTPYKL MU

— MHOEKC U30NALUMN BO3AYLIHOIO LyMa R , Ab

W
R p > R H (CTEHbI N NepeKkpbITUA)
w w
— UHAOEKC
NnpMBeaAeHHOro YPOBHA yaapHOro wyma LHW , b

Lp S LH (NepekpbITUs )

W W



HopmaTuBHble 3HayeHns R

W

» CTeHbl Mexay KBapTupamu, mexay
KBApPTUPOWU U NECTHUYHOWU KNETKOWU

kateropusa A, b, B — 54, 52, 50 (ab)

* CTeHbl Mexay KBapTUPOU U PpeCTopaHoOM,
Kadoe, crnopT3anom

kateropusa A, b u B - 62, 60 (ab)



HopmaTtuBHble 3HaYeHnsa L

* [lepekpbITUa MeXay KBapTupamm
kateropua A, b, B — 85, 58, 60 (ab)



B nomemennu
¢ HCTOYHHKOM

B novemenun
C IPHEMHHKOM

TpeOyemas Bemmauna
3ByKom3oisiumK R’ B 1B

nps 0A30BOM HIYME B NOMOLICHHH

¢ npuemunrom 8 30 ab

HopwmaibHbiii pasrosop XOpOouwo MOHSATHbIH 35
HopmansHelil pasrosop Exe caslinnbrii 40
IpoMkuii pasrosop: Hepa3stopuussiii 45
paauno, TEAEBU30D XOpoio NMOHATHO 45
HOPMaTbHOH rPOMKOCTH

I'pomkuii pasrosop: Cnabo ciabimmmMeli 50
pazHo, TeACBH30D Cnabo cabinMbl 50
HOPMATLHOM rPOMKOCTH

HopwmansHsiii pasrosop: | He cablen 55
PaaHo, TCICBH30P, Eue exe caniieH 55
VCTAHOB/ICHHBIE Ha

OOIBHIVIO IPOMKOCTE

I'pomkuit pasrosop: He cabiiien 60
paauo, TCACBH30p He casiuien 60

00/1bIIOI TPOMKOCTH




R,, Ab pa3roBopHas pe4b My3blka No paguo

32 XOPOLLO NOHATHA XOPOLLO CrbllHa
42 ejBa NOHATHAa XOPpOLWO CchnbllIHa
52 HEe NOHATHA cnabo crblllHa
62 He ChnbllLUHAa He ChnbllLUHAa

L ., Ab xoabL0a nepeaBuxeHme meodenu
83 XOpOoLIO chnblllHAa O4YeHb XOPOLUO ChbILWHO
63 cChnbllHa XOPOLUO ChbILWHO

43 He cnbllHa crabo crnbILWHO



Tpebyemas nsonaumsa Bo3ayLUHOIO LLyMa

S
+101
oon gBuk

wym = YPOBEHb 3BYKOBOIO AiaBlieHn4 B noMmeweHnn ¢ MICTOHHMKOM 3BYKa, nb

R, =L, —L

Laon - 0ONYCTUMbIN YPOBEHb 3BYKOBOIO AaBreHnd
B U30SIMpyeMoM rnomeLleHumn, ob
S - nfowanb orpaxgarLlen KOHCTPYKLUMN
B - akyctmyeckasi NOCTOsiHHAsA M30NMPYEMOro NOMeLLeHNs

ku - KOA(PPULMNEHT,

YYUTbIBAOLLNA HapyLleHne Anddy3HOCTM 3BYKOBOrO MOMS



AKyCcTU4YecKkad NoCTOAHHAaSA
nomMeLleHUd

B ITOJIH
— 9KBMBASieHTHas noLanb 3ByKOMOIOLEHUS
MOMeLLEHMNS, M?

MOJiH

O — CPeaHun Ko3(hPULNEHT 3BYKOMOTOLEHNS

ITOJIH

o

Y



Koo pULMEHT, y4YUTbIBAKOLLNN
HapyLleHne ongpdy3HOCTU 3BYKOBOIO MNonS

o k

0,2 1,25
0,4 1,6
0,5 2,0
0,6 2,5




M3onauna Bo3gyLUHOro wyma



U3onauma BoaywHoro wyma (3sykousonauma) R, ab
— CNOCOBHOCTL orpaxaarLlen KOHCTPYKLUN
YMEHbLUATb NPOX0oAsLLNI Yepes Hee 3BYK
(ocnabrneHne 3BYKOBOW QHEPrUM NpU rnepegade ee Yepes orpaxageHue)
Bblpa)kaeTcsa B BUAe
Pa3HOCTEN OKTaBHbIX UM TPETLOKTABHbLIX YPOBHEN 3BYKOBOIO AaBMeHus
00 1 Nocre NpoxXoXaeHusa orpaxaeHus
C Y4E€TOM 3BYKOMOIMOLEHNSA B U30NTUPYEMOM NOMELLEHNN

R=I —L +10lg™
A

], - YPOBEHb 3BYKOBOIO 1ABNEHNSA B MOMELLEHUM C MCTOYHMKOM 3BYKa, 1B
Ll - YPOBEHb 3BYKOBOIO AAaBMEHMS B 3alUMLLaeMOM NoMeLeHnn, ob
2
- NNoLWaab orpaXkaaroLlen KOHCTPYKLUMM
{ T OKBMBANEHTHas NNoLWaab 3BYKOMOMOLLEHHS
B 3aLUULLAEMOM MOMELLEHUN



KoadpdpunumneHT 3ByKonepenayn
(3BYKOMPOHMLLIAEMOCTN NN 3BYKONPOBOAHOCTU)

L npouteo

Vi)

T =

nao

Ena() — 3Hepruga, nagawLwiaa Ha orpa)geHue
FE — QHeprusa, oTpaxeHHas
omp
E — 9Heprugd, nornoweHHas
nocoi
E — QHepruda, npoweaLlad
npouieo

CKBO3b Orpa)aeHue



N3onauma Bo3gyLHOro wyma

R=10Ig 1
T
o 1) npouteo _ / npouteod
E nao ] nao
Il W/
/ I
Rzl()lg nao :101g 0
[ npouteo ]npomed
I
/ /

ZIOIg nao IOlg npouted :L —L

UYM
I, I,



U3onauua BoaywHoro wyma (3sykousonsauus), ab

R=L —L, +101g%

L - YpOB€EHb 3BYKOBOIo gaBfieHNUA B NOMeELEHNN C UCTOYHNKOM 3BYKa, ob
1

L2 - YPOBEHb 3BYKOBOIO AaBMEHUA B 3aLLMLLIAeMOM NOMeLLeHnn, ob
- NfoLaab orpaykaatoLLen KOHCTPYKLMM

\) - 3KBMBANeHTHas nnowaab 3BYKOMNOrnoLeHus

A B 3aLlMLLLI@EMOM MOMELLLEHUM



AKYCTUYEeCKM ogHopoaHble
OQHOCIOWHbIE OorpaXkaeHus

(konebntoTcsa Kak 04HO Lenoe)

COCTOAT U3 OOHOro

WU HEeCKOJIbKUX CNnoeB pPa3fIUYHbIX,

HO POACTBEHHbIX MO TEXHUKO-aKyCTUYECKUM
CcBOMCTBaM MaTepuanos,

NONMHOCTbIO CBA3aHHbIX

No BCEN NOBEPXHOCTU

(vnn nmerwowme HebonbLIKME NYCTOTbI)



MHorocnouHble orpaxgeHus

COCTOSIT U3 CJ10€B,

He UMEeIOLLMNX XKeCTKOU CBSA3MU,

pa3aeneHHbIX BO3AYLWHbLIMM NMPOCNOUKaMH
U MATKUMU U3ONALMOHHbIMU MaTepuanamum



3BYKOU3OSMALUNSA aKyCTUYECKM
OAHOPOAHbIMW OQHOCNOUHBLIMU
orpaxxgeHnsamu



IBYHOMAC UMPYyHOW 3N CnoCcaiMHOCTe Au
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3aKkoH macchl

3BYKOBasi aHeprus,
npoxoasuiasa yepes orpaxgeHue
(vanyyaemas orpaxgeHuem)
oOpaTHO nponopLuuoHaribHa
KBagpaTy MaccCbl orpaxaeHus

B npocton konebatensHOU cucteme
aMnnnMTyaa n yCKopeHue nponopLmUMOHarnbHbl,
yCKOpeHue obpaTHO nNponopuuoHaribHO Macce,
3Heprusa nponopuuoHaribHa KBagpaty amnnauTyAbl,

Torga aHeprusa obpaTtHO NponopLuMoOHanbHa KBagpaTy Macchbl.



3aKkoH macchl

3BYKOBasi aHeprus,
npoxoasuiasa yepes orpaxgeHue
(vanyyaemas orpaxgeHuem)
oOpaTHO nponopLuuoHaribHa
KBagpaTy MaccCbl orpaxaeHus

[1pn yBennyeHnm macchl orpaxxgeHud B 2 pasa
3ByKOM3ONAuna yeenmdmBaeTcsa Ha 6 ab.

B obnacTtn oencrema 3akoHa Mmacchbl
yBenuyeHune 4actoThbl 3ByKa B 2 pasa
npmMBOAUT K YBENNYEHUIO 3BYKOU3oNaumMmM Ha 6 ab



L I
R=10 1 g l T = npouieo _ npouteo
T L )i

nao nao

RZIOIg [naa :L _L

ULym U301

npoued

[pY yBEIMYCHHU Macchi B2 paza [/ = ”p;ma
4
R =10lg {”"“5 =10lg Lo _ 101g o +101g4 =
npouieo npouieo npouieo

=R+ 61b



3aKoOH Macchl

* lcxooqa na npegnonoXxeHns o Anddy3HOCTN 3BYKOBOMO NONS
(P. beprep 1910)

R =201g(mf) — 45

« IMnupunyeckas dopmyna (beprep)

R=18lgm+121lg f — 25



BonHoBble coBnageHus
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1 -nadarwwwas 8o kKa

2 - ompaxenHas
3 — npenomMnesran

X - Hanpabnenue pacnpoCmpaKerus
Bonus  u32uda



[1o1 BONMTHOBOM coBMnageHuu

pacnpeneneHne gaBneHna B nagatoLen BOHe
BOONMb OrpaaeHus

TOYHO COOTBETCTBYET

pacnpegeneHnio amnnutyn

ee COOCTBEHHbIX KonebaHun,

YTO NPUBOAUT K UHTEHCUBHOMY POCTY KOJfiebaHum

BornHoBble coBnageHunsd

(Npn pas3nuUyHbIX yrrnax nageHusa BOSIHbI)
OXBaTbIBAKOT 06nacTb 4YacToT OT frp ao 2frp,
T.€. NPUONN3NTESNIBHO OKTaBY



[ paHn4Haga (Kputndeckasi) Hactora

V

- 36)K
o 1,8v K

YV — CKOpPOCTb 3BYKa B BO3yXe
36VK
V — CKOPOCTb pacrnpocTpaHeHuns
n NPOAONbHbLIX 3BYKOBbLIX BOMH B KOHCTPYKLUUK

E
v =
h — TONLWKWHA NANTDI \/p(l —V?)



KpuTHyeckasi 4acrora MAJasi HEKOTOpPbIX OrpaXJaeHHH

- Tosmuna | Bec Ces’ Kpcl:g;qe-

CTeHBl H MEpPeropoakH 5 OM WTYKATYP=! yacrota
KH B K&/ m2 B 2y
Kupnuunble 65 110 215
120 200 115
250 450 D
beronubie 50 110 280
100 220 140
200 440 70
M3 TBepabiX BOJOKHHCTHIX 4 4 9000
NJINT 6 § 6000
10 10 3500




R, 06 m, Ke/m?
70 400
/// Joo
60 200
700
50
60
40 7 30
Ja
20

100 200 400

Puc. 828 3asucumocrs 3ay-
Kousoasyuu R or vacro-
Tot OAS CTeH ¢ pazauy-

800 7600 3200 .1y

HOR  ROGEPXHOCTHOU naoTHo-
T (08 Kamennsik u be-
TOHHLIX  MATEPUADS)



PacuyeTHas YacToTHasA xapakTrepucTuka
n3onAaumMm BO3AyLIHOro wyma
MaCcCMBHOU OOHOCNONHOU KOHCTPYKLMEen

R, nb

10 ab
@)
O

ol

65 nb

A B////" Oxratia e =

JoilH



PacuyeTHas YacToTHasA xapakTrepucTuka
n3onAaumMm BO3AyLIHOro wyma
rlerkou oAHOCNTOMHOWN KOHCTPYKLUMEN

R, nB' =
a - 3 | D
=
S | i v _ Z__
. q W
o¥' \/
595053 e [C o
/ § i >
e e
@ O
g g
- OxTraBa
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HopmMupyemesie napamMeTpbl 3BYKOU30NALIUN
orpa)kgarLLnX KOHCTPYKL MU

— MHOEKC U30NALUMN BO3AYLIHOIO LyMa R , Ab
w

R p > R H (CTeHbI U NepeKpPbITUA)
T

W




Tpebyemas nsonaumsa Bo3ayLUHOIO LLyMa

S
+101
oon gBuk

wym = YPOBEHb 3BYKOBOIO AiaBlieHn4 B noMmeweHnn ¢ MICTOHHMKOM 3BYKa, nb

R, =L, —L

Laon - 0ONYCTUMbIN YPOBEHb 3BYKOBOIO AaBreHnd
B U30SIMpyeMoM rnomeLleHumn, ob
S - nfowanb orpaxgarLlen KOHCTPYKLUMN
B - akyctmyeckasi NOCTOsiHHAsA M30NMPYEMOro NOMeLLeHNs

ku - KOA(PPULMNEHT,

YYUTbIBAOLLNA HapyLleHne Anddy3HOCTM 3BYKOBOrO MOMS



3ByKOM30MALUMNSA OBYXCNONHBIMU
orpakaeHnAMm



LLLSLIL LS I/ 1SS I 7174
L2227

e

£, 7Yy
Puc. 8.30. Ipuryunuasswas (1) w marom (2) paccros-
cxema paborst  deotinou HUU  MEXAy nauramu ooHo-

KOHCTPYKYUU npu  Boabiuom CAOUHO?O opaxdenus (3)



Pe3oHaHcHaga YyacTtoTa

,D,BOVIHOG orpaxgeHune ¢ so3ayLuHbIM NMPOMEXYTKOM UJinN CrioeM MUHBATDI

n, +m2

Jr =60

m,m,0

[1BonHOE orpaxkgeHue ¢ Cnoem nopucToro matepmana ¢ )XeCTKMM CKenieTom
(neHonnacTt, onbponuT)

E(m, +m,)

£, =0,16

m,m,0

m. m - MOBEPXHOCTHbIE MNJTOTHOCTH ob6LLINBOK
1 2
6 - TOJMWMHa BO34YyLUHOIo Ujin 3ByKOMU3O0JTALMOHHOIO CIlo4A
E - AMHaMU4eCKUin MOAOYJ1b YINPYyroctmn 3ByKON3on4AUuMOHHOIO CJ104
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KoHCTpyKUMn neperoponok U3 riuctoB rMNcCoOKapToHa
Ha OCHOBe KapkKaca u3 gepeBsHHoro opyca 50x100 mm
pacrnonoxeHbl B nopsgke BO3pacTaHus
3BYKOU3ONIUPYHOLLLEN CITOCOOHOCTMN.

“— — L ——
o — -~ -
el o . —o
|t . o
Eaad « - S
-~ « — ~
—— . ——. ..
=3 '*. e 2
o . - -*

VYV YYYYVRY
VHYYYVIRY

Rw33 Rw36 Rw 45 Rw 50 Rw 57



Ecnv BHYTpu ncxogHou neperopoaku (no3.5) sakpenntb OAUH UK ABa
AOMNOJTHUTESNbHbIX CINOA MMNCOKapTOHa, Mbl pasfaesiuM CyLecTBYOLWUA BO3AYLUHbIN
NPOMEXYTOK Ha HECKOJIbKO GoJiee TOHKUX cerMeHToB (no3.4, no3.3). HecmoTpsa Ha
yBerim4yeHue NoBepXHOCTHOM MacChbl Neperopoaku, yMeHblleHUue BO3ayLWHbIX
NPOMEXYTKOB 3HAYNTENTbHO CHU3UT 3BYKOMU3OMALIMIO HA HU3KMX YacToTax, YTo
npuBeAeT K obLeMy YMeHbLUEeHUI0 3HaYeHUs1 UHAEeKCa U3onsiumm Bo3AyLHOro
wyma Rw.

Ecnu xe no ogHomMy gononHuTtensHomy crnoto NKI1 cMoHTUpoBaTh Ha Kaxayio
HapYXXHYI CTOPOHY neperoponku (nos.6), To 3ByKon3onsiuusi neperopoaku
3HaYUTeNbHO BO3pacTerT.

HeoGxoanmo oTMeTUTb, YTO NMpUu ycTponcTee neperoponok Ne3 n Ne6
MCNOoNb30BasfioCb OAUHAKOBOE KONMIMYeCTBO MaTtepuanoB. Takum obpasom,
npUMeHeHue NpaBUIibHOro TEXHNYECKOro peLleHns Npu KOHCTPYUpPOBaHUMN
3BYKOU3OMNSALUOHHbIX MNeperopoaok u ontumMmaribHoe coyetaHue
3BYKOMOrnowarwLwmx n odwectpoutenbHbIX MaTepuanoB MMeeT ropasao 6onbluee
BIIUSITHUE HA KOHEYHbIN 3BYKOU3ONALUOHHBLIN pe3ysnbTaT, YeM NPOCTON BbIOOP
cneyuanbHbIX aKyCTUYECKUX MaTepuanos.



Ona yBennyeHusi 3ByKOM30MNSILUN KapKaCcHbIX Neperopoaok
pekomeHayeTcs

*MPUMEHATb KOHCTPYKLUUN HA HE3aBUCUMbIX KapKacax,
‘IPUMEHATL ABOUHbIE UNN OaXe TPOouHble oonuuoBku n3 NKJ,

°3aMoJIHATb BHYTPEeHHee NMPOCTPaAHCTBO KapKaCoB ClneunaribHbIM
3ByKonormouwawnuumm matTepuarnomMm,

‘MPUMEHATDb yrnpyrue npokKnagakm mexay Hanpasndarouwmnmmm
ﬂpOd)VIHFIMVI N cTpontTernbHbIMN KOHCTPYKLUAMMU,

‘TWaTeJNIbHO repmMmeTnu3npoBaTb CTbIKWA.



[lepekpbiTe C NONIOM Ha
3BYKOU3ONALIMOHHOM CIioe




Pe3oHaHcHasa yacTtoTa

E(m, +m,)

£, =016

m,m,h,

m, - NOBEPXHOCTHAs NMOTHOCTb HECYLLEN NINTbI NePEeKpbITUS
m,, - NOBEPXHOCTHAs NNOTHOCTb KOHCTPYKLMM nora
6e3 3BYKOM30MALMOHHOIO CNnos
E - AMHaMu4eckui Moaynb ynpyrocti 3ByKOM3ONsALMOHHOIO CIos]
h3 _ ho (1 _ 8) - TOMNLLKMHA 3BYKOU3OMSILLMOHHOIO CNOSA NOA Harpy3Kow,

T.e. B 00)XXaTtoM COCTOSAHUU
c OTHOCUTESNBbHOE CXaTue MmaTepuana 3ByKOM30MsALMOHHOIO Cros



Ta6bnuua 16

unamuueckuit momyns ynpyroctu E,, la, # oTHOCHTebHOS
CXATHE € MATEPHATA IBYKOHIONALUHOHHOIO CJIOA TNPH

Bunarepm

MnorHocTs, Harpy3xe Ha 3BYKOHIONAUMOHHBIA CIOR, Na
Marepsm ke 2000 5000 10000
E, € E, £ E, 3
| 2 4 5 6 7 8
1. TLAMTB MHHCPAIOBATHBIC HA CHHTCTHYCC-
KOM CBA3YIOLICM:
70—90 3,6:10° 0,5 | 4510° |0,55 - —
n eCTKHE ) , ) ,
ge: s 95—100 4,0-10° 05 | 5,010° |055 — —
XKecTKHe 110—125 4,5-10° 0,5 5,5-10° 0,5 7,0-10% 0,6
130—150 5,0-10° 04 | 60105 [045 | 80 105 0,55
2. NMautsi W3 W3osepbGasansToBOro BonokHa| 70—90 19105 | o1 | 2,010° |0,15 | 2,6:10° | 0.2
HA CHHTCTHYECKOM CBA3YIOLIEM 100—120 2,710 | 0,08 | 3,0.10° | 0,1 40105 | 0,15
125—150 3,6:10% 0,07 | 5,0-10° |0,08 6,5-10% 0,1
3. MarThl MHHEpPaIOBaTHLIC NPOWHBHBIE No | 75—125 4,010° | 0,65 | 5,010 0,7 - —
TY 21-24-51-73 126—175 5,0-10° 0,5 6,5-105 | 0,55 — —
4. [MTHI APEBECHO-BONOKHHCTBIE MATKHE MO 250 10-10% 0,1 11103 0,1 12-105 | 0,15
FOCT 4598—86
5. Mpeccosannas npobka 200 11:10% 0,1 12:10° 02 | 12,510° | 0,25
6. [ecok npokaneHHbIi 1300—1500 | 120105 | 0,03 | 130:10° | 0,04 | 140-10° | 0,06
7. Marepuansl M3 NCHOMOAMITHACHA M ne-
HONOMUNPONKICHA:
Benanumar 14105 | 0,19 1,6105 [037 | 2,010 0,5
[NeHononn3ke 1,810 | 0,02 | 2,510° ; 3,2:10° 0,2
H3zonon 2:10% 0,05 | 3,410° 3 4,2:10% 0,2
(nna-1u
Sueprodaekc, 2,7-105 | 0,04 | 3,8105 | 0,1 — —
[Mexodon,




CIT 23-103-2003

Oxonvanue mabauyst i .

JluHaMUUYeCKUH Moaylb ynpyroctd E . [la, ¥ OTHOCHTENBHOE
cxaTHe £ MaTeprana 3BYKOM3ONALIHOHHOTO €107 npw
[110THOCTD, Harpy3ke Ha 3ayxomomun0HHbm cnoi, Ia
s Ke/u’ 2000 5000 10000
£ 3 E, £ E, €
1 2 3 4 5 6 7 8
[lapkonar 26105 | 0,1 3,7:105 | 0,15 4510° 0,2
Tepmodnekc 4-10° 0,03 | 4,810° 0,1 — —
[Nopunexc (HI13) 47-105 | 0,15 5,8-10° 0,2 - —
Drapom (NIM3-P) 6,4-10° 0,02 8,5:10° 0,1 9.2:10° 0,2
[lenorepm
(HINN-J12) 6,6-10° 0,1 8,5:10° 0,2 9,2-10° 0,25

v

MpumeuaHus
| JLns Harpy3ok Ha 3BYKOU3IONSLIMOHHBIMA CNOit, He yKa3aHHbIX B ITOH rabnuue, Bennunnbl £ ¥ € caeayer MPUHUMATD 110

AUHEAHONR UWHTEPMONALIKH B 3aBUCUMOCTH OT q;axruqecxoﬁ Harpy3kH.
2 B rabauue AaHbl OPHEHTHPOBOYHBIC penuuunbl £ W E, Gonee TOYHbIE NAHHbIE CACAyeT 6paTh W3 cepTHQHKATOB HA

MATEPHANILE, B KOTOPBIX 3TH BeTHYMHbI AOXHBL GbiTh NPUBEACHLL.




Ta6aunma 11

HrHaMHYeCKHH MOAYJIb yNpYrOCTH En B kre/M? W OTHO-
cuTeAbHOe CXaTHE £ MaTepHana 3BYKOH30/19LHOHHOIO
cJoq NpH Harpyske Ha 3BYKONS0AAILHOHEBIH ca0# B Krefm?

[lnoTHOCTE
Matepuan B Krim®
200 500 1000
El sll Ell eﬂ. Ed eil
I. IlauTel TENJIOM30JSLHOHHBIE M3 MHHEpalbHOW Ba-
THl Ha cuHTeTHueckoM casyiouiem no [OCT
9573—72 *: >
MOy XKECTKHE . 100125 |4,5-10¢ | 0,5 [5,5-10* | 0,55 7.10¢ 1 0,7
KeCcTKHEe . . 126—150 5.10¢ | 0,45 | 6-1¢* | 0,5 | 8-10* } 0,6
2. [lautsl MHEHepa/jOBaTHble HA CHHTETHYECKOM CBA-
aylomem no TY 21-24-52-73 MusncTpoiiMaTepuanos
] o e e e e e e R T e e
HOMYKECTKHE . e 70—90 3,6-10¢ { 0,5 |4,5-10* | 0,55 {5,6-10¢ | 0,65
KECTKHE - .« » 95—110 4.106¢ | 0,4 5:10% | 0,45 6-10* | 0,55
3. MaTsl MHHepaJOBATHble IMPOLIHBHEIE MO
TV 21-24-51-73 s 75—125 4.106* | 0,65 5108|207 —-
POSIRE s AT e 126—175 5.10¢ | 0,5 |6,5-10¢ | 0,85 — —
» 176—225 6-10% | 0,45 7:10¢ | 0,5 — -
4. Tlawtel  JPEBECHOBOJIOKHHCThIE MSATKHe 1o
FOCT 4598—74* . 250 10.10%¢ | 0,1 11.10* | 0,1 12.10% | 0,15
5. lllnak KpymHOCTEIO 1O 15 MM . 500—800 80-10+ | 0,08 | 90-1C* | 0,09 - -
6. [lecok DpOKa/jeHHBH . . - 1300—1500 | 120-10* | 0,03 | 130-10* | 0,04 - —

AyeT BeAuYHHB £y

[Ipumevganue.

Ilns HATPY30K HA 3BYKOM3OJASUMOHHBIA CJIOH, He YKasaHHBIX B HacTosuled Tabjuue, cie-
W ez DPUHAMATL 0O JIHHEHHOH MHTEPHOJAUMH B SaBHCHMOCTH OT (aKTHYECKOH HArpyskd.

)

e




Ta6nuua 15

7 TEessnmacmMuc 10 Tabauie 16,

HTOR 60—70 MM

Hunexc H30MAUMKM BO3nywIHOrO WyMa nepexkpbiryenm R, ab,
Kometpyxitus i ¥ P MPH HHACKce M3oaaUNY Hecywen nauroii NepeKpbuiTHs R o, ab
)
43 46 49 52 55 57
I Jlepessinupie N0/1bl 1o naram, YIOXEeHHBIM | |60 53 54 55 56 57 58
A ShyxousonaunonHb cho B BHAE neH- 200 50 52 53 54 56 58
TOUMLIX npoknangok ¢ £ = 5:105~12-105 a
HPW pacerosiHum MC)KII; MONIOM U Hecyueli 250 4 31 52 )3 33 7
320 48 49 51 53 55 —
400 47 48 50 52. - -
500 46 48 - — - —
! Hokpeitue nona Ha MOHONUTHOM cTaxKe 63 — hh) 56 57 58 59
WK COopHBIX mTax ¢ m = 60—120 lzr/hf 80 53 54 55 56 57 58
no myxonsonaunounomy C/I0I0 ¢ =1 iee 59 53 54 55 56 58
125 51 52 53 54 55 57
160 50 51 53 54 55 57
200 47 49 51 53 — -

23




OrpaxaeHue COCTOMUT U3 HECKOJSTbKMX YacTeun
C pas3nuM4HOM 3ByKoMsonsumen (CTeHa C OKHOM M ABepPbLHO)

S
R =101
g Z 5
OrpaxaeHue COCTOMT U3 ABYX 4YacTen = 10"'%
C pa3nM4HOU 3ByKOM3onsiumeun g
Rl >R2 S_l + 100,1(R1—R2)

R=R, —10lg—

5,

1+ —

AP

OrpaxaeHune nmeeT OTKpPbITbIN NpoeMm

S, +S,-10%"
S

R=R, —-10lg

CI123-103-2003



MpnBeaeHHbIN YPOBEHb YAAPHOro lwymMma nog nepekpbiTuem

- BeJIM4NHa, XapaKTepusyrwad n3ondaumnio yaapHoOro wyma nepekpbitnem,

(npeactaBndaeT cobon ypoBEHb 3BYKOBOIO AaBNEHUS
B NOMELLEHNN NOoA NEPEKPLITUEM
npu paboTe Ha NeEPEKPLITUM CTaHOAPTHOM yaapHOWU MaLUWHbI),

YCJ10BHO rpuBeaeHHasd K BeJindnHe 3KBMBANEHTHOW nroLwiaan
3ByKonormnoweHnd B noMeLLeHnun 4 =10 KB.M
0=

_T 1016’

L. =L-10lg y
Z - CpeaHn ypoBEeHb 3BYKOBOIO AaBfieHNs B NOMELLEHNN No4 NePEKPbITUEM
npu paboTe Ha NEPEKPLITUM CTaHOAPTHOMN yaapHOM MalUUHbI

- 3KBUBANeHTHas Nnowaab 3BYKOMOrMoLweH1s B 3aLlMLiaeMoOM NoMeLLEHUN



%A

Puc. 8.32. Ilpumeixarue no- MOKPLITHE NOJa; § — NoLa-
AQ HG 36YKOU3OASUUOHHOU Thii NoJ; 6 — ynpyrue npo-
npocaolxe K CTeHe KJ1afikH; 7, 8§ — NJIMHTYCBI

I — nnuTa nepexpeITHs; 2 —
cTeHa; 3 — MJIMTA-CTAXKKA, 4 —



UacTtoTa cobCcTBEHHbIX KOonebaHun nona
Ha ynpyrom oCHOBaHWUM

yiX

hym,

£, =0,16

E - AvHaMWYeckuii MoAayrb YNpyrocTy 3ByKOU3OMNSALMOHHOIO Crios
h, = h,(1—g) - TOMLMHA 3BYKOM3ONALMOHHONO COA B 06XXaToOM COCTOSIHUM
c - OTHOCUTESNbHOE CXaTune

. - MOBEPXHOCTHAs MIOTHOCTb Nona (6e3 3ByKOU3OSIALMOHHOIO Cros)
2
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