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MpeavcnoBue

Llenu n npuHuunbl ctaHaapTusauumn B Poccuiickoii @egepauumn yctaHosneHbl degepanbHbiM 3aKOHOM OT
27 pekabpsa 2002 r. Ne 184-93 «O TexHUYecKkoM perynupoBaHuny», a npasuna npuMeHeHUs HauuoHabHbIX
ctaHgaptoB Poccuiickon depepaumm — MOCT P 1.0—2004 «CtaHaapTtusauua 8 Poccuitckonn denepauuu.
OCHOBHbIE NOMOXEHUA»

CBepeHus o cTaHpapTe

1 NOArOTOBJIEH ABTOHOMHOW HEKOMMepYecKon opraHusauuen «HaydHo-uccneaoBaTernbckui
LLeHTP KOHTPONA U AnarHocTnkn TexHudeckux cuctem» (AHO «HUL K[ » ) Ha ocHoBe pycckon Bepcun cTaHaap-
Ta, yKkasaHHOro B nyHkTe 4

2 BHECEH TexHuueckum komuteToM rno ctaHgaptusaumn TK 358 «Akyctukar

3 YTBEP>XAQEH VBBEJJEH B IEMCTBMWE lMpukasom PeaepanbHOro areHTCTBa no TeXHUYECKOMY pery-
nupoBaHuio U meTposnorii oT 15 aekabpsi 2009 r. Ne 865-cT

4 Hacroswuii cTaHaapT sSBnsieTcs MoAUGULMPOBaHHBIM MO OTHOLLEHUIO K MeXayHapoAHOMY cTaHaapTy
NCO 17201-4:2006 «AkycTuka. LLym, nponssoanmelii Ha cTpenbbuiax. Yactb 4. MporHosupoBaHue 3Byka
nynu» (ISO 17201-4:2006 «Acoustics — Noise from shooting ranges — Part 4: Prediction projectile sound»)
NyTeM BHECEHUS TEXHUYECKNX OTKITOHEHUI, OB BLACHEHWE KOTOPLIX NPUBeAeHO B AONONHUTENLHOM MPUNoXe-
Hum [JA. Cceinku Ha HaumoHanbHble ctaHgapThl Poccuitckon deaepauum n mexrocyaapcTBeHHbIe CTaHAapThl
BblA€NeHb! MOMYXUPHBIM KYPCUBOM

5 BBEJEH BINEPBbIE

UHopmayusi 06 USMEHeHUsIX K HacmosiweMy cmarHOapmy rnybrukyemcsi 8 exXe200HO u30asaemMoMm
UHbopMayUOHHOM yKasameJie « HauuoHanbHble cmaH0apmei», @ MeKcm UsMEeHeHU [ U FIoNpasoK — 8 exeMe-
CSIYHO U30asaeMbix UHGOPMaUUOHHbIX yKazamensix « HauyuoHansHbie cmaHdapmei». B criydae nepecmompa
(3aMeHhbl) unu ommMeHsi Hacmosiweao cmaHOapma coomeemcemsyroujee ygedomiieHue bydem onybriukogaHo
8 eXXeMeCsIYHO U3dasaeMoM UHHOPpMayUOHHOM yKkasamerie «HayuoHansHbie cmaHlapmei». Coomeemcmay-
owast uHghopmauus, yeedomrieHue U mekcmal pasMellaromcesi makxe 8 UHghopmMaluoHHoU cucmeme obujeao
10/1b308aHUs1 — Ha oghuluasibHoM calime ®PedepalibHO20 a2eHMCmaa o MeXHUYEeCKOMY peaynupo8aHuUio U
mempoJsioauu 8 cemu IHmepHem

© CraHgapTuHdgopm, 2010

HacToawui ctaHgapT He MOXKeT BbITb MOMHOCTLIO UMW YaCTUYHO BOCMPOM3BEAEH, TUPAXMPOBaH U pac-
NpocTpaHeH B kavecTBe orumMansHOro nsaaHus 6es paspelleHus deaepanbHoro areHTCTBa no TeXHUYecKo-
MY perynupoBaHuio U MeTponornu
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BBegeHue

3BYK BbICTpena CoOCTOUT B 06LLEM Cliyyae U3 TpeX KOMMOHEHT: AYIbHOM BOMHbI, YAapHOW BOSTHBI 1 3BYKA
nynu. B HacTosiwem cTaHgapTe paccMmaTtpusaeTcs 3BYK Myny, BO3HUKaIOLWMA NPU NOMeTe CO CBEPX3BYKOBON
CKOPOCTbIO.

HacTosiwmi cTaHgapT ycTaHaBnneBaeT MeToA pacyeTa ypoBHS 3BYKOBOIo Bosgectaums nynu. Metog pac-
YyeTa napameTpoB pacrnpoCcTpaHeHUs 3ByKa Nyn oTIMYaeTCs OT aHaNorMyHbIX napamMeTpoB pacnpocTpaHeHus
3BYyKa OT APYrMX UCTOYHUKOB.

3BYK NyNN CYATAIOT UCXOOALLIMM N3 TOUKM ee TpaeKTopun, HasbiBaeMOW TOUKON UCTOYHMKA. YPOBEHb 3BY-
KOBOIo BO3OEMCTBUS MYy paccyUThIBAOT MO reoMeTpuyYeckum napameTpamM 1 CKOpoCTU Nynu. YUYUTbIBAIOT
3aBMCUMMOCTb YaCTOTHOIO CMeKTpa 3BYKOBOro BO3AEWCTBMSA Mynn OT PacCTOAHWUA 40 TOYKN UCTOYHMKA BCre-
ACTBUE HennHenHbIX addekToB. [NpuBeaeHbl MeToabl pacyeTa YPOBHSA 3BYKOBOro BO3OEMCTBUS MO YPOBHIO
3BYKOBOTrO BO3€MCTBMS B TOUKe HabrodeHNs C y4e TOM reoMeTpUYecKoro 3aTyxaHus, 3aTyxaHus 3a c4eT Henu-
HenHbIX 3d(peKTOB U NOorNoLLeHNs 3Byka aTMocdepoi. [JonofHNTEIbHO YYTEHO BNUAHWE YMEHbLUEH NS CKopoC-
TV Nynn 1 atMocdepHON TypOYNEeHTHOCTH.

B orpanuyeHHon obnactu npocTpaHcTBa (06nacTb || — cM. pasgen 4) ypoBHM 3BYKOBOrO BO3AeACTBUSA
Mynun cpaBHUMbI C ypOBHEM 3BYKOBOTO BO3AENCTBUS AYNbHOW BOMHEI. BHe AaHHON o6nacTu pacnpocTpaHseTcs
TONbKO AndparnpoBaBLUNA U PacCesHHbIA 3BYK Ny 3Ha4YUTeNbHO 6onee HN3KUX YpoBHEN. 3BYK Nynun nosa-
av obnactn Il (obnacts I) cywectseHHo cnabee 3Byka AynbHOW BOMHLI. B HacToswwem cTaHaapTe npueeaeH
nopsigok pacyeTta yporHel B obnactax lnll. B[1] npuBeaeHbl pesynbTaThl U3BMEPEHNIA N pacyeToB AMsi HECKOIb-
KMX KarnmbpoB 1 pacCTOSHUI, T. €. B 3aBUCMMOCTM OT TOUYKM UCTOMHUKA U TOYKM HabntogeHus. PesynbtaTel pac-
YeTOB 3aBbILIAIOT 3BYK NyNu B cpeaHeM Ha 1,8 oBA.
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YacTtb 4

npOFHOSVIpOBaH ne 3ByKa nynum

Acoustics. Noise from shooting ranges. Part4. Prediction of projectile sound

Dara BBegeHna — 2010—12—01

1 O6nacTb NpUMeHeHuns

HacToswmin ctaHgapT ycTaHaBnueBaeT pacueTHyo Modenb Ans onpedenexHuns 1/3-oktaBHoro cnektpa
YPOBHS 3BYKOBOIO BO3AEUCTBUSA NySu ANs1 CpeiHereoMeTpuyecknx 4acToT B AManasoHe oT 12,5y go 10 kMym
MeToA pacyeTa YpOBHS 3BYKOBOrO BO3AENCTBUSA B TOUKE HabntogeHus.

HacTtoswmin ctaHgapT pacnpocTpaHsieTcs Ha nynu kannbpom meHee 20 MM, HO MOXET BbITb NPUMEHEH
npu 6onbLunx kanubpax. PesynbTaTthl pacyeTa MoryT ObITb UCMOMb30BaHbI 4151 CpaBHEHWs 3BYKOBOTO U3ny4e-
HUA NpK B3pbIBe 60enpunacos pasnMyHoOro Tuna, NPUMEeHsIEMbIX C OpyXXneM onpeaeneHHoro suga. CtaHgapt
pacnpoCcTpaHAeTCH Ha rpaXkaaHCcKoe opyKue, Ho MoXxeT BbITb NpUMeHeH Ans 60eBOro opyxums.

MeTog pacueta MoxeT ObITb UCNOMNb30BaH AN OLEHKU LLyMa B OKpYyxatoLen cpeae. MeToa nporHo3npo-
BaHWs NPUMEHUM B YCIOBUSIX OTKPBITOrO MPOCTPaHCTBa, NP NPAMOSIMHEHON TpaekTopum n obTekaemol dop-
me nynu. Beuay nocnegHero obctosTenbcTBa AaHHbIA METO4 HEMPUMEHUM K pacyeTy 3Byka ApoboBoro
cHapsija. 3HauyeHus NapaMeTpoB, NPMMeEHSIEMble B HACTOsILLIEM CTaHAapTe Kak anpuopHO N3BECTHbIE, NpuBe-
AeHbl Ana TemnepaTypbl 10 °C, oTHocUTENbHON BRaxHOCTU Bosayxa 80 % U aTmocdepHoro gasneHus
1013 rMa. MpunoxeHue A MOXeT 6bITb UCMONB30BaHO A5 pacHeTOR MU ApYrMx atMmocepHbIX ycrnoBusix. Ans
nony4veHus 6onee TOUHbIX PE3yNbTaTOB MO 3BYKOMOIMOLLEHWIO B BO3AYXE PacyHeTbl BLIMOMHSAOT B 1/3-0KTaBHbIX
nonocax 4yacToT, TaK Kak B yKazaHHOM YacTOTHOM Auana3zoHe 3BYKOMNOrnoLeHe B BO3AyXe 3HaYnTenbHo.

2 HopmaTuUBHbI€ CCbISNKU

B HacTosLweM cTaHaapTe NCnosb3oBaHbl HOPMaTUBHbIE CCINKX Ha criedytolmMe cTaraapThl:

FOCT P 53570—2009 (MCO 17201-1—2005) AkycTtuka. LUym, nponsBogumblii Ha cTpenbbuliax.
Yactb 1. OnpeaenerHne akyCTUYECKNX XapakTepuUCTUK AyIbHON BOMHbI MyTEM U3MEPEHUI

FOCT 31295.1—2005 (MCO 9613-1:1993) LUym. 3aTyxaHue 3BYyKa Npy pacrnpocTpaHeHN1 Ha MecTHOC-
TW.YacTb 1. Pacuet nornoleHuns asyka atMmocepon

FOCT 31295.2—2005 (MCO 9613-2:1996) LUym. 3aTyxaHue 3BYyKa Npy pacnpocTpaHeHn1 Ha MecTHOC-
M. YacTb 2. O6wuin meTog pacdeTa

MpwumeyaHune—Ilpn NoNb3oBaHWN HACTOSILLMM CTaHAAPTOM LienecoobpasHo NPoBEpUTL AeNCTBUE CCbINoY-
HbIX CTAHAapTOB B WMHMOPMAaLMOHHOW cucTeme obLliero nonb3oBaHWsi — Ha oduumanbHom cainte degepanbHOro
areHTCTBa No TEXHUYECKOMY PerynmpoBaHunio 1 MeTPOnorum B ceTm MIHTepHeT nnm no exerogHo nsgasaemomMy nHdopma-
LMOHHOMY yKasaTtento «HaymornaneHble cTanaapThl», KOTOPLIN ONyBnvKoBaH No COCTOsIHMIO Ha 1 SHBaps TeKyLWero roga, n
Mo COOTBETCTBYIOWMM EXEeMECSYHO n3gaBaeMbiM MHPOPMALMOHHBIM yKkasaTensM, onybnvkoBaHHbIM B TEKYLLEM rogy.
Ecnu ccbinoyHbln cTaHaapT 3aMeHeH (U3MEHEH), TO NPUW MoNb30BaHWM HACTOSILUM CTaH4aPTOM criegyeT PyKOBOACTBO-
BaTbCs 3aMEHSOWNM (M3MEHEHHbIM) CTaHAapToOM. Ecnu ccbinoyHbii cTaHaapT oTMeHeH 6e3 3ameHbl, TO NoMoXeHne, B
KOTOPOM JaHa CChINKa Ha Hero, NPUMEHAETCS B YaCcTU, He 3aTparvBatowwen 3Ty CCbInkKy.

U3paHve opmumanbHoe
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3 TepMuHbI ¥ onpeaeneHus

B HacTosilem cTaHgapTe NpuMeHeHbl TepMUHbI U onpegerneHus no FOCT P 53570, a Takke cneayroLine
TEPMUHbI C COOTBETCTBYHOLLUMU OnpegeneHnaAMN:

3.1 obtekaemasn nyns (streamlined projectile): Tero BpalleHWs, y kKOToporo nepeas Npons3sogHas oT
nroLwaan nonepeyHoro ceveHus A(x)no koopavHate X BAOSb OCU NYNK, Ha4MHasa ¢ HOCOBOW YaCTW, ABNAETCA
HernpepbIBHON pyHKumnen Ans 0 < x < lp.

3.2 advpekTMBHaAA gNuHa nynu lp (effective projectile length),M: PaccTtosiHue BAOb OCK MynN OT HOCO-
BOI 4aCTyM 40 KOOPANHATbI, B KOTOPOI NOMepeYHoe ceveHme Ny MakenumanbHo (PUCyHoK 1).

N B B ] N
B Q Q

b b

lp — acpdexktusHan anuHa nynu; dp — MakcUManbHbIV guameTp nynu

PucyHok 1 — OdphekTnBHaA ArnvmHa nynm

3.3 N-BonHa (N-wave): BonHa, B KOTOpOIA 3BYKOBOE AaBreHue ckaukoobpasHo Bo3pacTaeT 40 MaKcu-
MyMa, NMUHERHO cnagaeT 4o MUHMMYMa M 3aTeM CKaukoM BO3pacTaeT 0 NepBOoHavarnbHOro 3HavyeHus (pucy-
HOK 2).

~

t— Bpems; p — 3ByKOBOE iaBfeHne
PuncyHok 2 — 3aBMCUMOCTB OT BpeMEHU 3BYKOBOIO JAaBNEHUS CBEPX3BYKOBOM Nynu B N-BonHe

3.4 anutenbHocTb N-BonHbI T (durationtime), ¢: MHTepBan mexay MOMEHTaM1 BpEMEHU, B KOTOPbIX
N-BonHa ckavkoobpasHo Bo3pacTaeT.

MNpunmeyaHnne—BcneacTene HeNMMHENHbIX aKyCTUHECKNX 9DEKTOB T U3MeHAeTCs BAONb MyTh pacnpocTpa-
HeHWs N-BOMHbI.

3.5 xapakTepucTudeckas HacToTa f (characteristic frequency), My: Benuuuna, obpatHas anuTens-

HocTU N-BONHbI f = .
Tc

3.6 cuctema koopauHar (x, y) [coordinate system (x, y)], m: Mnockas npsiMoyronbHasi cucTema Koop-
AWHAaT, B KOTOPOW OCb X, HAYUHAACH OT Ayna, coBnagaeT C NMMHUEN OrHA.

MpwnmeyaHune —3BykoBoe None Nynu 0CECUMMETPUHHO OTHOCUTENBHO NIMHUM OTHSI, MO3TOMY KOOpAUHATHAsA
MNOCKOCTB (X, ¥) MOXET 6bITb HAKNOHEHA K rOPU3OHTarNbHON NIOCKOCTU NOA NPOU3BOSIbHBIM YITIOM.

3.7 paccTosiHue KorepeHTHOCTU R, (coherence distance), M: PaccTosiHue Mexay TOUKOI TpaekTo-
py1 1 TOYKON HabnoaeHUs, NP NPeBLILEHUN KOTOPOTO 3BYKOBOE U3NyYeHUe COCeHNX YacTen TpaekTopum
My CTAHOBUTCA HEKOrepeHTHBLIM B ToUke HabnioaeHWs BCrneacTBne aTMocthepHoi TypOyneHTHOCTK.

3.8 uucno Maxa M{(Mach number): OTHoOLIEHWNE CKOPOCTU NYMU K CKOPOCTH 3BYKA.

3.9 Touka UcToYHUKa (source point): To4ka, B KOTOPOW NUHUSA, MPOBeAeHHas OT TOYKM HabnmoaeHus
nepneHauKynsapHO BOMHOBOMY (OPOHTY, NepeceKkaeT TpaeKToputo nynu.

2
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MpumeyaHune— B HacTosAweM CTaHAaPTe TOYKA NCTOYHWUKA NCMOMNb3YeTCA Ana U306paeHns TPaeKTopuMm,
KOTOpas ABMAETCA NMHENHbIM MCTOYHNKOM 3BYKa [CM. hopmyny (4)].

3.10 ypoBeHb 3ByKOBOro BO34eACTBUA UCTOUHUKA Lo ¢ (Source sound exposure level), ab: Ypo-
BEHb 3BYKOBOro BO3AENCTBUS HA pacCTOSAHUM 1 M OT TOYKN UCTOYHMKA.

MpwnmedaHune—PacctosiHue 1 M, OTNOXEHHOE OT TOYKU MCTOYHMUKA B HarnpaBrneHum TOYKM HabriogeHust, Hasbl-
BalOT OMOPHbIM.

3.11 HayanbHasA ckopocTb NYNU vy, (projectile launch speed), M/c: CkopocTb NyNu Npu BbiNeTe 13
ayna.

3.12 ckopocTk nynu vy(projectile speed), m/c: CkopocCTb Mynn BAOML TPAEKTOPUM.

3.13 KoHe4Hasi CKOpOCTb V,, (endspeed), M/c: CKOPOCTL My B MOMEHT NonafaHus B Lierb Ui B TOY-
ke TpaekTopuw, rae Yicno Maxa ymeHswaetcsi go 1,01.

3.14 onopHas ckopocTb 3BYKa (reference sound speed), M/c: Aaunabatuyeckas CKOpOCTb 3ByKa B BO3-
Ayxe, ycpefiHeHHas Ha MHTepBarne BpeMeHu He MeHee 10 MUH.

3.15 dnykryupyrowas achcektTuBHas ckopocThb 3BYyKa (fluctuating effective sound speed), m/c: Cym-
Ma MrHoBeHHol agunabaTnyecko CKOpOCTU 3BYKa U MTHOBEHHOI FOpU3OHTalbHOW COCTaBnsioLLEel CKOPOCTH
BeTpa B HanpaBMeHU PacnpocTpaHeH s 3ByKa.

3.16 cTtaHaapTHoe OTKMOHeHUe ¢hnyKTyupylolero akycTudeckoro uHaekca pedpakumm i,

(standard deviation of the fluctuating acoustical index of refraction), M: CtaHgapTHOe OTKIOHEeHUe OTHOLWWEeHUA
OMOPHO CKOPOCTU 3BYKa K hNyKTYympytowei addekTMBHOM CKOPOCTU 3BYKA.

[TpwumeyaHune—BHacTosiwem cTaHaapTe B COOTBETCTBUM C [2] p,% =109 [em. dopmyny (12)].

3.17 nsmeHeHue ckopocTu nynu « (projectile speed change), 1/c: WsmeHeHue ckopocTu nynnHa eau-
HULE ANUHBI TPaeKTopun.

MpumedvaHusn
1 EavHyuen namepeHns UaMeHeHUsi CKOpoCTU Nynu siBnsieTcs obpaTtHas cekyHaa [(m/c - m) = 1/c].
2 3rtaBenuyvHa oTpuuaTenbHa Anst HepeaKTMBHbIX Nyrb (CHapsaoB).

4 XapakTepHble o6nacTv pacnpocTpaHeHuUs 3ByKa

BonHoBoi poHT, 3apoXxaatoLLmMincsl B HOCOBOW YacTu Nynu, uMeeT dpopMy KoHyca (cM. pucyHok 3). Cko-
POCTb MynN CHWXKaeTcs BAOb TpaekTopun. Kak cneactsue, BONHOBOW (OPOHT UCKpUBRsieTcs. PasnnyaroT Tpu
obnactu (I, Il lll) pacnpocTpaHeHus 3Byka, CM. pUCYHOK 3. YpoBeHb 3BYKOBOTrO BosaencTausA B obnacTsx | u lll
3HauUTEeNbHO HUXKe Mo cpaBHeHWo ¢ obnacTbto |l. B HacTosweM cTaHaapTe npeanoxeHa pacyeTHas Moaenbs
AN ypoBHei 3ByKoBOro Bo3aenctems B obnactax Il n lll. YposHUW 3BykoBoro BosaeincTeus B obnactu | npeHe6-
PEXMMO Maribl o CpaBHEHWIO ¢ Ay bHON BONHOW. CKOpOCTbL My paccYUTLIBaKOT B COOTBETCTBUM C dOPMYIION

Vp(X) = Voo + KX, (1)

rae X — KkoopAauHara nynu, m.
MpaHuubl obnacTtu Il onpeaensioT yrnamn £; U Eg (pUcyHokK 3). JlaHHbIe bl paccunThIBAOT NO hOpMy-
nam

C,
£o=arccos | M |y & =arccos | Zm | (2)
Vpo Vpe

rA€ Vpe — KOHEYHas CKopocTb Mynn, M/c;
Cam — CKOPOCTL 3BYKa, M/C.
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I % S

1 2/ 3/ 4 5

1 — opyxue; 2— Touka UCTOYHUKA; 3 — TPAEKTOPUNA Nynu; 4 — BONHOBOW PPOHT; 5 — uenb; 6 —nyns; 7 — To4ka HabnoaeHus

PucyHok 3 — Tpu o6nactu pacnpocTpaHeHns 3ByKa nynu

CkopocTb 3ByKa ABNsieTcA pyHKUmMen abeonoTHON TemnepaTypsbl Bosayxa T, B rpagycax KenbsuHa un
onpegensietcs no coopmyne

Cam = Cref(Tam/ Tref)”z’ (3)
rae T.o = 283,15 K(10°C);
Cref = 337,6 M/C (CKOpOCTL 3BYKaA NMPK T o).
Mpun go3sykoBoN ckopocTunynuyron &, = 0,T.e.obnactsb lllHe cywecTByeT. Lienbio B 3ToM cnyvae c4yu-
TalT TOUKY TpaekTopuu, rae uncrno Maxa ymeHsiluaetca go 1,01.

5 OnucaHue NCTOUYHUKA

5.1 Touka UCTOUYHUKa

KoopanHaTbl TOHYKM UCTOYHUKA (Xg, 0) MOTYT BbITh OnpeAeneHs MeToAoM utepauuu. [ins npamonuHeir-
HbIX TPAEKTOPUN UX criegyeT onpeaensTs rno opmyne

Cam —V
(X = Xg)? - (Vpg *+ ¥Xg * Cam) - (Voo +  KXg = Cam) =c2,y2ana0 < xg < xnxg <|-2m PO (4)

3

K

rae (x, y) koopanHaTbl TOYKM HabnoaeHns.
B cny4ae, ecnv koopAnHaThbl TOUKA UCTOYHMKA OKasanucb Aanblue OT Lenn Unn Touku HabnoaeHus B
obnacTu lll, To 32 TOUKY UCTOYHMUKA NPUHUMALOT LieNb.

5.2 YpoBeHb 3ByKOBOIo Bo3ieNCTBUA
LLnpokononocHbIn ypoBeHb 3ByKOBOrO BO3AENCTBUA NyNU Lg 4 b, ABA, paccuutbiBatoT no popmyne

B d3 Mo/4
Le s bp= Lo+ 10lg [ﬁ/—‘%’ﬁJ +10Ig [W} , (5)

roe Ly = 169,9 aBA oTHocuTenbHo (20 mkIMa)2 (cm. A.2);

M= vp(x)/cam — yucrno Maxa nynu B ToUuKe UCTOMHUKA ANsi CKOPOCTW MyNnn, paccUnTaHHOM no copmy-
ne (1), nckopocTu 3ByKa, paccuntaHHoi no copmyne (3) npu Temnepatype Bo3ayxa, AN KOTOPO NPporHo3upy-
10T YpOBEHb 3BYKOBOIO BO3AENCTBUA NynK;

R=1m.

B npuHumne ana pacyeTa WMPOKOMOOCHOrO YPOBHS 3BYKOBOrO BO3AEWACTBMA BMeCTO 3hcheKTUBHOM
MOXeT BbITb UCNONb30BaHa NONHaA ANWUHA MK, HO B TAaKOM crlydae nonHas AfMHa AoskHa ObITb UCNONb30Ba-
Ha Takke Ana pacyeTta gakTopa hopmbl K 1 1o HeMy KOHCTaHThI Ly (CM. npunoxeHue A).

Ecnnyucno Maxa npubnukaetca K eauHuue, To TpeTui uneH B hopmyne (5) cTaHOBUTCA HeonpeaereH-
HbIM. [o3TOMY HWXHUM Npeaenom AnA Yucna Maxa B aToit hopMyne npuHUMaloT 3HaveHne M = 1,01,

4
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CnekTp 3ByKa nynunMoxeT BbITb paccumTaH ¢ ToMoLLbio NpeobpasosaHus dypbe oT N-BonHbl. Mpeanona-
raeTcs, uto 1/3-0KTaBHbIA CNEKTP YPOBHS 3BYKOBOrO BO3AEWCTBUS B TOUKE HaboAeHUst UMeeT craj Ha HASKUX
1 BICOKWX YaCTOTaXx Y eAUHCTBEHHYIO XapaKkTepuUCTUHECKyHo 4acToTy f, paccuutbiBaemyto no popmyrne:

1/4
f=t, U (6)
M3/4 dp r'|/4

rae r— paccTosiHWe OT TOYKN UCTOYHMKA A0 TOMKN HabnioaeHUs, M;
fo— onopHasi YactoTa, pasHas 175,2 'L npn 10 °C (cm. A.3).

MpumeyaHune—MWadopmyns (6) crneayer, 4TO XapakTepucTMHeckas 4acToTa f yMeHbLLaeTcs ¢ pOCToM pac-
CTOSHUA r, YTO SIBNAETCA CNEACTBUEM YLWMPEHUS MMIMYNbCa 3@ CHET HENUHEeNHbIX 3 EKTOB.

B ananasoHe cpegHereomeTpuyeckux vactot f; oT 12,5 'y go 10 klMy Ana ctaHgapTHbIX 1/3-0KTaBHbIX
hunbTpoB 1/3-0KTaBHLIN ypOoBEHb 3BYKOBOTO BO3AECTBUS paccuuThiBatoT Nno hopmyne

Le s(f)=LE s, bb * Ci— Crot (7)

roe
C,= 2,5+ 28Ig U—é] ans f, < 0,65f; (8)
C,=-50-12ig U_é] ans f, >0,65f; (9)

40 ) 10

i=11

f,= 1010 — cpeaHereomeTpuyeckas yactoTa 1/3-okTaBHoii nonocel (i = 11 cooTBeTCTBYET YacToTe 12,5 I,
i =40 —wvactoTe 10 kl'L).

6 PacueTypoBHel 3ByKOBOro BO34eMCTBUA

6.1 OCHOBHble COOTHOLLEHUSA

3HaueHus 1/3-0KTaBHOrO CMeKTpa ypoBHSI 3BYKOBOTO BO3AENCTBUA B Touke HabnoaeHua Lg ((f;) Heobxo-
OVMbI 4N pacyeTa 3aTyxaHns, BbI3BaHHOMO hakTopamu, yMeHbLLoLWMMU aMNAUTYAY 3BYKa Npu ero pacnpoc-
TPpaHeHWn, HauMHasa oT paccTosHWA 1 M Ao Toyku HabniogeHus Ha paccToAHUW r. 1/3-OKTaBHBLIA CnekTp
paccunTbIBatoT o oopmMyne
LE, r(fl) = LE, S(fl ) - Adiv - Anlin - Aatm(fi) - Aexcess’ (f/ ) (1 1)
rae Lg ¢(f) — 1/3-oKkTaBHbIA ypoBEHb 3BYKOBOTO BO3AEMCTBUS Ha cpeiHereoMeTpu4eckoi yactoTe f; Ha pac-
CTOSAHUN 1 M OT TOUKM UCTOUHMKa [cM. popmyny (7)], ABA;

Agjy — reomeTpuyeckoe 3aTyxaHue ypoBHS 3ByKa B CBOGOIHOM OT NPenAaTCTBUA 3BYKOBOM Mosie B pe-
3ynbTaTte yBenm4eHus nnoaan BoIHOBOro (hpoHTa Npu yBenu4eHUA paccToAHNA, HaunHasa ot
pacctosiHus 1 M, abA;

Apjlin — HEeNUHeiHoe 3aTyXaHWe 13-3a HeNUHENHbIX 3theKToB, CBA3AHHBIX C 60NLLUIMM HaYanbHbIM 3BY-
KOBbIM AaBrneHueM B6n13N TOYKM UCTOYHUKA, ABA;

Aim(f) — 3aTyxaHue, BbI3BaHHOE 3BYKOMOrMOLEHMeM B aTMocdepe Npu pacrnpocTpaHeHN 3ByKa, Hauun-
Hasl OT paccTosiHUA 1 M 40 ToUKM HabnoaeHus, AbA;
Aexcess(;)—OONOMHUTENBHOE 3aTyXaHWe 13-3a BIIUAHUA 3eMIn, aTMocepHoii pedpakumm U 3kpaHUpoBaHUs
npenarcTenamu, abA.

MpumedyaHue—TIloMepe pacnpocTpaHeHVs 3ByKa Mynu OT paccTosiius 1 M 4o To4ku Habnogexust r 3aTtyxa-
HWe BKNtoyaeT B cebs NnoTepyn u3-3a: B3avMoaenCTBYS 3BYKOBOW BOIHbI C MOBEPXHOCTLIO 3eMNK; pedpakLmum nim nCKpmB-
TIEHUA TPaeKToOpMM 3BYKa, BbI3BAHHOW rpaaneHTaMm BepTMKanbHOro Npodunsi CKOpocTy 38yKa B BO3flyXe; SKpaHupoBaHue
npenaTcTeusamn. B FOCT 31295.2 npveegeHbl MeTodbl pacyeTa 4ONONHUTENbHbBIX PAaKTOPOB 3aTyXaHusi Npy NPorHo3npo-
BaHWK 3ByKa. B A.4 npuBeaeHbl ykazaHus No y4eTy BNMAHUS NPEnsATCTBUNA.
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6.2 Pacuet 3aTyxaHuA U3-3a BNIUSHUA pasnUYHbIX chakTopoB

6.2.1 NeoMeTpuUUyeckoe 3aTyxaHue

Ona pacyeta reoMeTpUYECKOro 3atyxaHus Ay, crneayeTt pasnuyath MonoXKeHUs ToUKM HabnoaeHns B
obnactullnlll. BobnacTullreomeTpuyeckoe 3aTyxaHne UsMeHseTCs B MHTepBarne sHaveHnii ot 10lg(r/ry) ab no
25lg(riry) OB (r— paccTosHWe OT TOUKM UCTOYHMKA 10 TOYUKM HabnoAeHus) BCneacTeMe ABYX 3thdeKkToB:

a) YMeHbLUEHWUsI CKOPOCTU Nynu;

b) atmocdepHoi TypbyneHTHoOCTH.

Ha kopoTkux auctaHumsax nepebiin adpcpekT npeobnagaet. HaunHas ¢ paccTOAHNUSA KOrePeHTHOCTU Ry
npeobnagaet BTopoi achdpekT. Ha gnctaHuumsx cebile 10 KM OT TOUKM UCTOUHUKA Ha TpaeKTopun Nynm (CHaps-
Aa) ocnabneHue ctpemutcs k npeaeny 201g(r/ry) AB kak B cdepuyecko 3BykoBoit BonHe [2].

PaccTosiHue korepeHTHOCTU Ry, M, paccunTeiBaeTcs no popmyne

3 ) ) 1/3
(M2 (122 1| gk (M= (12)
M%c,, if, 'Nr| M3

Reon = min

roe /,— oblas AnvHa TpaeKTopum Kak 10 Lienn, TaK 1 10 TOUKK, e nokansHoe Yucrno Maxa ymeHblwaeTcs A0
1,01, m;
lh= 1,1m, (cm. [2]);
pg =109;

M —uuncno Maxa B TOUKe UCTOYHMKE;
Cam — CKOPOCTb 3BYKa Npy 3aaHHON TemnepaTtype Bosayxa [cm. hopmyny (3)], m/c.
FeomeTpuyeckoe 3aTyxaHue B obnactu ll paccunteiBaeTca no popmynam:

%k +r(M? -1)

A v=10lg| XM D anar<R

div, Il g [rozk +r0(M2 ) a coh (13)
2 K + Reon(M? = 1) r

A o= 10lg| Reon oh + 25| anar >R, (14)

div, Il g[ r02k+ro(M2—1) 9 oh coh

raer=—kl/cam; o= 1M.
B o6nactu lll reomeTpuyeckoe saTyxaHue paccunTLIBaloT no popmyne

n (15)

R _
Agiv, m = Agiv,n (r=rq) +20lg [EM] AnARy =2+

Ro
rae paccToAHUA Iy U T, NOKa3aHbl Ha PUCYHKe 4.

Mepeoe cnaraemoe B hopMyne (15) ecTb reoMmeTpuyeckoe 3atyxaHue, paccuntaHHoe no cdopmyne (13)
nnu (14) Ana ry — paccToAHWA OT LNk Ao NPoeKLn ToUKki HabnioaeHns Ha GrivkanLyio K Heil rpaHuLy obnac-
Ten Il u lll. Bropoe cnaraemoe 3aBUCUT OT PacCTOAHUSA I, TOUKN HabnoaeHus Ao rpaHuLbl obnactei Il v il
(cm. pucyHok 4).

6.2.2 HenuHenHoe 3aTyxaHue

Ecnu Touka HabntoaeHua Haxogutca B o6nacTtu ll, To 3aTyxaHue 3a cueT HeNIMHeMHOTo pacnpocTpaHeHst
BOJTH pacc4uTLIBaIOT No bopMyne

r+j+ r?ir M2 -1
11 (M?-1) 2k k (16)
Anlin=5|g 1+ = 1+ In .
2 rok , M2_1+ 2., M2 -1
+ +
0 2k 0 0 k
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1 — opyxue; 2— TpaekTopus nynu; 3— Lenb; 4 — Touka HabnogeHus; 5 — BONMHOBOW (PPOHT
PucyHok 4 — PaccTtosHus npuy Touke Habniogenus B obnactu i

Ecnu Touka HabnogeHusa Haxoantcesi B odnactu lll, To HenuHelHOe 3aTyxaHue paccumnTbiBaloT No hopMy-
ne (16), Ho BMecTo rcneayeT NoAcTaBuUTb 1.
Tunu4Hasa 3aBUCUMOCTb HEMMUHENHOTO 3aTyXaHWA OT r NnokasaHa Ha pUCyHKe 5.

Anlin

>

L

0 500 1000 1500 2000
riry

1—M=13r,=1mk=08/340m"; A,
r— PaccTosiHne OT TOHKM UCTOYHUKA OO0 TOYKK HabnoaeHus, M

— HenvHenHoe 3atyxaHue, AbA;

PucyHok 5 — HenuHelHoe ocnabnerue kak oyHKLUS pacCcTosHUS

6.2.3 3BykonornoueHue B atMocdepe, AONONHUTENbHOE 3aTyXaHue U BIUSIHUe NpenATCTBUN

3atyxaHue A, (f;) B 1/3-0KTaBHBIX MONOCax 4acToT, Bbi3blBaeMoe MornoLeH1Mem B atmocdepe npu pac-
MpoCTpaHeHUN 3ByKa OT TOYKM UCTOYHMKA, HAUMHASA C PACCTOAHMA 1 M, paccuuTbIBarOT No hopMyne

Agps(f) = a (f)-r, (17)

rae o (f;) — koapdpuumeHT nornoleHns B atMocdepe YUCTOro ToHa Ha cpeHereomeTpuYeckoil YacToTe npu
OaHHbIX aTMOcepHOM AaBrieHuK, TemnepaType U OTHOCUTENbHOM BIIaXKHOCTW Bo3ayxa (cM.), ABA/M.
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Mpumeyanune — Mertoa pacdeTta no dopmyne (17) n FOCT 31295.1 He yunTbIBaET YWNPEHUS 3BYKOBOTO
unMnyneca ns-3a HENUHENHbIX SCbeeKTOB, BCNneacTBMe KOTOPbIX CNeKTpanbHble COCTaBNAlLWWe 3HEPruv 3Byka cMmeLlLatoT-
¢ B obnactb HU3knx vactoT. CornacHo opmyre (6) xapakTepucTmyeckasi HacToTa yMeHbLLAETCs C yBernMyeHMeM paccTo-
SAIHUS OT UCTOMHMKA A0 TOYkM HabniogeHun obpaTHO NponopunoHanbHO paccTosHuio r. BecneacrtBue atoro cnektp
UCTOYHMKA ByaeT caBuraTbCs B 061acTb HU3KMX YACTOT NPU YBENUYEHUN PacCTOAHWS OT UCTOUHMKA 0 TOUKM HabniogeHus.
HOCKOJ'Ibe BbICOKO4ACTOTHbIE CNeKTpanbHble COCTaBldloOWME CyWeCTBYIOT B6NM3M UCTOYHMKA 3ByKa, TO nornouweHue
6ynet 6onee BeicokuM B6NM3K Hero. Tem He meHee meTop obecneunBaeT xopowee NpubnuxeHne K fENCTBUTENBHOCTH,
NMOCKOINbKY 4acTOTHbLIN cABUr CyuweCTBEeHEeH TOINbKO BONM3M NCTOYHMKA.

3artyxaHue ns-3a BMAHUA 36 MK, KOTOPOE AIBSIIETCA YACTbIO Agycess, MOKET ObITh paccumMTaHo noaxoas-
WMM MEeTOAOM MpPOrHO3UPOBAHUA pacrpocTpaHeHUsl 3Byka B OTKPLITOM MpocCTpaHCTBe (Hanpumep, no
IOCT 31295.2). ins pa3HblX XapakTepucTUK NOBEPXHOCTU 3€MIN U METEOPOJIOrMYECKUX YCITOBUA MOXET BbiThb
npuMeHeH MeToa napabonuyeckoro ypasHeHus [3].

MpunbnwxeHHbIN pacyeT BAUAHUA NPEeNATCTBUN NnpuBegeH B A4.

7 HeonpepeneHHOCTb pe3ynbLTaToOB pacyeTa

OueHKy HeonpeaeneHHOCTU pe3ynbTaToB pacyeTa 1/3-0KTaBHOTO CMeKTpa YPOBHS 3BYKOBOro BO3AeN-
CTBWS UCTOUHUKA peKOMeHAYeTCA NPoU3BoaAUTL No [4].

HeonpeaeneHHoCcTb BO3HUKAET KakK BCNeACTBUE HeonpeaeneHHoOCcTU pacyeta 1/3-okTaBHOro ypoBHS
3BYKOBOrO BO3AENCTBUSA UCTOMHUKA, TaK W N3-3a BITUSAHUSI HEONMPEeAeNEHHOCTU pasnuuHbIX hakTopos 3aTyxa-
HUS.

PaclumpeHHyto HeonpeaeneHHOCTb U3MepeHus crieflyeT paccinTbiBaTh ¢ AOBEPUTENBHON BEPOATHOC-
Tbto 95 % cornacHo [4].

PekomeHaaLnm Mo oLeHKe HeonpeaeneHHOCTU NpuBeaeHbl B NpunoxeHun B.
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MpunoxeHne A
(cnpaBouHoe)

BbIBOJ KOHCTAHT, yUYeT BUAHUA NPensaTCTBUA U Apyrux addgekTos

A.1 O6wme cBepeHns
Pazgenbl A.2 n A.3 HacToALLEro NPUNoXeHUs coaepxar NosicHeHus K hopMynam, UCMorb3yeMbIM B pacHeTax KOH-
cTaHT. B A.4 paccmoTpeHo BNusiHve NpensiTCTBUA U Apyrmx 3 eKToB.

A2 Pacuetl
Mpw pacyeTe ypoBHs 3ByKOBOTO BO3€MCTBUA MCTOUHMKA MO hopmyne (5) ucnonbayioT KOHCTaHTY Ly, paccunToiBae-
Myto o hopmyne:

3/2
254 1 p2c3K3(n 14) (A1)

L, = 10ig ,
3p3p"%to

rae p — NNOTHOCTb Bo3ayxa (p = 1,24 kr/m3 npu 10 °C);
¢ — ckopocTb 3ByKa [¢ = 337,6 m/cnpu 10 °C, cm. Tarke dopmyny (3)];
K — koHcTaHTa, 3aBucsias ot copmebl nynu [K = 0,59 ans ob6tekaemoit nynu — cm. [5], [6], [7], a Takke (A.2)];
P — ONOpHOE 3BYKOBOE AaBneHune (pg = 20 mkla);
B — koaddpuumeHT HenuHenHocTn (B = 1,2 [5]);
fn — OnopHoe Bpems Ars ONopHOTo 3ByKOBOTO BO3AENCTBUA (fg = 1c);
ro =1m.
MpunmevaHne — lNoTHOCTL p 3aBMCUT OT Temnepatypel 7, °C, u paccuuTbiBaetcs no copmyne p =
=1,29/(1 + T/273,15).
[Npu ykasaHHbIX 3Ha4YeHUsIX BennunH Ly = 161,9 ab.
dakTop hopmbl K paccunTbliBaoT Ha ocHoBe hyHKLMK Yusema [7] no chopmyne

2o b o Ry
K w127 max[{oﬁ,v(y )dy}. (A2)

DyHKUMA Yusema Fy(y) onpeaensietcs oopmynon
Fuly) = ij. jy(—)—(:
rae S”(x) — BTopas npouasoaHas PYHKUMK S(X) = 1/4 nd2(x), roe d(x) — gnameTp nynw.
TvnuyHas annpokermMauus hopmel Mynu BelpaxaeTcsi hopmynamm;
do)=dy[1 - (1 x/,Plana0<x<l o (A.4)
d(x) =d, ansi x> [; (A.5)

dt, (A-3)

rae d(x) — nonepeyHbln guameTp nynu;
X — paccTosHne, OTCHUTbIBAEMOE OT OCTPMSA MY MO OCY CUMMETPUM,
Mcnonb3ysa npuBegeHHbie hopMyrbl, nonyyarT oueHky anst K = 0,59,

A.3 Pacuetf,
YacroTy fy paccunTeiBaloT no popmyne
fo= 7 1?2 ' (A8)
2 roﬁ K\/m

A.4 BnwusaHve npenATCTBMA M AONONHUTENbLHLIX 2¢hchekTOB

A.41 O6wme nonoxeHuns

B npeactaeneHHon B HacTosLeM cTaHAapTe pacHeTHON MoJdeny ONUCLIBAETCA NMPOLECC pacnpocTpaHeHus 3ByKa
Mynn OT TOYKN MCTOYHMKA, DTa MofAenb MoXeT BbiTk NprMeHeHa B GonbLUMHCTBE cryyaes. Ho cyuiecTByoT cuTyaumm, npu
KOTOPbIX CreayeT yunTeiBaTe U3NyYeHne BAOMb BCEW TPaeKTopumn Nynv 1 Tam, rae OHa MMeeT CBEPX3BYKOBYIO CKOPOCTb.
BonblIMHCTBO BO3HUKAOLWMX MPY 3TOM 3 HEKTOB KOMMNEHCHPYIOT Apyr Apyra. Inwb 0cobbii yHacToK TpaeKTopum UMeeT
CYULECTBEHHOE BIUSIHUE Ha pe3ynbTUPYIOLWUIA CUTHAN B TOYKe HabnogeHns. 3TOT y4aCcTOK NPUBM3NTENIBHO CUMMETPUYEH
OTHOCUTEIIbHO TOYKM MCTOYHWKA. Ero gnvHa 3aemcuT oT paccTosiHUs 40 TOYKWM HabniogeHUs!, IPOAOIKUTENBHOCTH COBLITUS
M CKOPOCTU MyIu.
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A.4.2 Ipannublobnactumll

Ecnu Touka ncTouHrKa HaxoguTes B6Nn3m gyna unw uenm Tak, 4To uanyveHve 3syka nynv npon3soguTcsi N Wb Yac-
TbIO TPAEKTOpUKW, TO pe3ynbTaT pacyeTa bydeT NpeBbiWwaTh 4eiCTBUTENbHbIE YPOBHM 3BYKOBOTO BO3AENCTBUS UCTOUHUKA
Ha BenuyumHy go 3 gb. Micnone3ys mogens 30H PpeHens, MOXHO paccumTaTth ANIMHY TPAEKTOPUM BOKPYT TOYKM MCTOYHUKA.
YPOBHM 3BYKOBOIO BO34eNCTBUS B TOUKE HAbM0AeHUsI HAUMHAIOT 3HaUMTENBHO YMEHbLLATLCS, KOrga ANvHa N3ny4atowero
y4acTKa TpaeKTop1M NpeBbIWaeT NONoBKHY NePBON 30HBI PpeHensi. Heobxogvmas AnvHa MCTOUMHUKA AN NONOBWHbI 30HBbI
®peHens moxeT ObITk paccumTaHa no opmyrne

M,\2cT; 7 (A7)
FZO’Sz\/m r,

rge ¢ — CKOpOCTb 3ByKa B BO3gyXe, M/C;
M —uncno Maxa nynu B TOHYKE NCTOYHUKA;
Tc —anuteneHocTb N-BOIHbI, C;
r— paccTosiHUE OT TOHKM MCTOYHUKA 40 TOYKM HabNoAeHUs, M.
Ha pucyHke A.1 nokasaHe! rpaHuubl obnactv Il gns TunuyHol cutyauum (anuHa tpaekropum 100 m; Voo = 750 m/c;
k=1c"1, T =5.10"%c).
Y, M
1000
750
500
250
o4 —1 IT II1
=250
-500—
-750—
-1000 I T T

T T T ] T T
-100 0 100 200 300 400 500 600 700 800 900
nM

r— paccTosiHue OT TOYKU MCTOYHKKA A0 TOUKW HabnoaeHus, M; Y — paccTosiHue OT TpaekTopum nynu o ToHku HabnwaeHus B ropusoH-
TanbHOW NMOCKOCTU, M

PucyHok A.1 — Npanunubl o6nactm Il

Ans KOPOTKMX TPaeKTOpUi U ToUeK HabMNAEHUS, PacnonoXeHHbIX HAa GoNbLUKMX PACcCCTOAHUAX, TOHKa HabnogeHns
MOXeT oKasaTbCs Ha rpaHuLie obnact Il kak B6rnnam ayna, Tak v B6nmav uenu. B Takmx criyuasx 3sBykoBoe BO3AeNCTBUE 3Ha-
YMTENBLHO NPEBLICUT pacHeTHOE 3HAYEHWE, U PACCMOTPEHHAst MoAernb HENPUMEHNMA.

A.4.3 Bnnanvne npenatcTBuMn

Ecnv Ha npsiMoM NyTn oT UCTOYHKKA A0 TOUKM HabniogeHns pacrnonoXeHo NpensiTcTBue, TO YpOBEHb 3BYKOBOIO BO3-
AelCTBUS onpeaensieTcs 3ByKOBLIMW BONTHAMK, OMbalowymm NnpensiTCTBUE CBEPXY U € BOKOBbLIX CTOPOH (PUCYHOK A.2).

I 1 2 2 1

\ /[ A\

xY
x

W

1 — Touka ucTouHUKa; 2 — nNpensTcTeue; 3— Touka HabmoaeHus

PucyHok A.2 — Jkpanupyiowmin ad ekt npenaTcTens

10
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AdhdexT akpaHnpoBaHus MoxeT GbiTb NPMBNMKEHHO ydTeH No FOCT 31295.2 npy ycnoBuK, YTO 3BYKOBbIE BOMHbI,
ornbaiowme NnpenAaTCTBUE CBEPXY, NPeobnagaioT Hag BONHAMK, NPUXOAALMMU ¢ GOKOBLIX CTOPOH. BbinonHeHne 3Toro
ycnosus npoeepsaeTcs no hopmyne

D, < 20ig (A-8)

[ 1

Jn+1-n)’

rae Dy — saTyxaHune OT BepXHEen KpOMKM NPensTcTens B cooteeTcTeumn ¢ FOCT 371295.2,
N — YnUCno 3aTeHsIeMbIX NPENSTCTBUEM 30H PpeHens, paBHoe

(M2 -1)
nx——,—~*;
M207;r
| —kpaTuanwee paccTosiHME OT TOUKM MCTOUYHMKA 40 NEPBOW HE3aTEHEHHOW TOUKU TPAEKTOPUW B HaNPaBleHnn BbicTpena
MINK B MPOTUBOMNONOXHOM HaNpasreHun (CM. pUCyHoK A.2), m;

C— CKOPOCTb 3BYKa, M/C;
M —uncno Maxa nynu B TOYKE UCTOUHMKA;

r— paccTosHne OT TOYKM HabnAeHUA A0 TOUKN UCTOHHUKA, M.

Ecnu ycnoeue (A.8) He BbINOMHAETCS, TO NPUMEHAIOT MeTozA no [8].

11
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Mpunoxenne B
(cnpaBovHoe)

PekomeHAaauuu no oLeHke HeonpeaeneHHOCTH

B.1 O6wme nonoxeHun

Cnoco6 onpeaerneHust HeonpeaeneHHoCTN uamepeHun yctanaenveaetcs [4]. OH ocHoBaH Ha 6l0pKeTMPOBaHNK
COCTaBNAOWMX, 06YCNOBNEHHbIX Pa3HBIMU UCTOUHUKAMK HeoNpeaeneHHOCTU. MIMesi ux oueHkmn, MoxeT ObiTb onpegeneHa
obLWwan HeonpeaeneHHOCTb U3MepeHuid. Humke npyvBegeHbl pekoMeHauMKM, OCHOBAHHbIE HA WU3BECTHbIX MCTOYHMKaX
HeonpeaeneHHOCTU BENIUUMH, MPEeACTABNIEHHBIX B pacUeTHbIX MOAENSIX MO HACTOsILLEeMY CTaHAapTYy.

B.2 HeonpepeneHHocTb 1/3-0KTaBHOIO CNeKTpa YPOBHA 3ByKOBOTO BO3AENCTBUSA

B.2.1 ®dopmynapansa pacueta

1/3-0KTaBHbI ypOBEHb 3BYKOBOTO BO3/1€NCTBUSI B TOYKe HabnioaeHus Ly {f;) paccuutbiBaloT no chopmyne
Le, (f;) = Lgs(f) = Agiy = Aniin — Aatm(f; ) — A (B.1)
rge LE, g{f;) — 1/3-0KTaBHbIN YpOBEHb 3BYKOBOIO BO3JIENCTBUSA HA CPEAHETEOMETPUHECKOI YacToTe f;Ha paccTosHum 1 m
OT TOYKM UCTOYHUKA [cM. chopmyny (7)], ABA;
A 4iy — KOppeKumns Ha pacxoxaeHne hpoHTa chepuHeckoin BonHbl, ABA;
A, i, — KOPPEKLUs Ha BNUSTHUE HeNUHEeNHbIX 3¢ HeKTOB, CBSI3aHHbLIX ¢ 6ONbLUMM 3BYKOBbLIM faBrneHnem BO6nvau
TOYKM UCTOMHMKA, ABA;
Agim{f;) — KOppeKuus Ha 3ByKOMOTNoweHne B B03ayxe, ABA;
KOPPEKLUS, yHUTBIBAIOLWEA B3aUMOAENCTBME 3BYKA C MOBEPXHOCTBLIO 3eMITK, aTMocepHON pedpakumen n
3KpaHnpoBaHWeM npensTcTemeM, abA.

Kax ol BenuuunHe npunuckiBatoT Kakoe-nnbo pacnpeaeneHne BEpPOSTHOCTU [HOpMmarbHoe, NpsiMoyrorsHoe, f-pac-
npegenexve (pacnpegenexnne CtologeHta) u T.4.]. Matemarndeckoe oxugaHve (cpegHee 3HaueHue) IBNsieTCa Hannyy-
e OUEeHKOW BenuYMHbI, a ee CTaHgapTHOe OTKMOHEeHUe XapakTepu3yeT ee pa3bpoc (Ha3biBaeMblli CTaHA4APTHOW
HeonpeaeneHHoCTbIo). HeonpegeneHHOCTe M3MepeHui Kaxpon m3 BenuuuH dopmynel (B.1) aaet Bknag B obwyto
HeonpedeneHHOCTb.

excess(fi )’

nlin

Aexcess(fi) -

B.2.2 CocTaBnsilowme HeonpeaeneHHOCT! NPOorHo3a

Bknagb! B 06LLyt0 HeonpeaeneHHOCTb U3MEPEHUI 3aBUCAT OT YacTHbIX HEONPEAEeNeHHOCTEN N COOTBETCTBYIOLMNX
k03P PULIMEHTOB HYYBCTBUTENLHOCTH C;. KOS(hDNLMEHTI YyBCTBUTENBHOCTU SABMAOTCA MEPON BIIUSAHNA N3MEHEHUIA COOT-
BETCTBYIOLLMX BEMTMYMH Ha 3Ha4eHWs 1/3-OKTaBHOrO CNeKTpa yPOBHS 3BYKOBOIO BO34eNCTBUA. MaTemaTyeckn OHU paBHbl
4aCTHOW NPOW3BOLAHOW OT PDYHKLMK, BblpakatoLuel 3aBUCMOCTb ONpeaenaeMon BeNNYUHbI NO BMMAIOLWEN Ha Hee BENuyn-
He. Bknag Bnuvsiiolwe BenuuMHbl onpeaensieTca NpovM3BeaeHneM CTaHAapTHOW HeonpeaeneHHoCTH U KoaddurumeHTa
YYBCTBUTENBHOCTY ONpeaensieMon BenuunHbl K U3MEHEeHWAM BIMAIoWen BenuunHsl. Mndopmauus, Heobxognmas anst
onpegeneHus o6Lwel HeonpeaeneHHOCTU U3MepeHuit, NpveeaeHa B Tabnuue B.1.

Tabnwuua B.1—brogxer HeonpeaeneHHOCTH Ans 1/3-0KTaBHOTO CNeKTpa ypOBHS 3BYKOBOIO BO3AENCTBUS

Bemnuia | Ouena®, ABA | oo TR 154 pacrpenonme | scremmenssocrn vy | moreor o e
Le s(fi) Le s, estl(f:) u12) 1 uy
Adw Adiv, est ug) 1 Uy
Aniin Aniin, est ug) 1 Uz
Aatm(f}) Aatm, est(f}) ug) 1 Us
Aexcess(f?) Aexcess, est(f)) Ug ) 1 Us

1) OueHka, pacnpeperneHne BePOsSTHOCTEN 1 COOTBETCTBYIOLLEE CTaHAaPTHOE OTKIOHEHWE JOMXHbI ONpeaensTbes
AN KaXOoW BENMUYMHBI HA OCHOBE AOCTYNHOI MHCDOPMALIMKM UM MO COOTBETCTBYIOLLEMY COMMaLLEeHuIo.

2) CranpapTHasi HEONPeeneHHoCTb Le g ot (f;) Meree 1 aBA.

3) Mo cpaBHEHUIO CO CTAHAAPTHOI HEOMPeaeneHHOCTLIO A
XMMO Manbl.

4) CtanpapTHasi HeonpeaeneHHo T A

express HEOMPEAENEHHOCTM APYIMX KOPPEKLMIl NpeHeBpe-

(f;) moxeT 6bITb HaliAeHa ¢ nomolpio FOCT 37295.2.

excess

12



FOCT P 53572—2009

B.2.3 O6wasn v paclumpeHHas HeonpeaeneHHOCTb NPOorHosa
O6LLyto HeonpeaeneHHOCTb 1/3-0KTaBHOTO CMEKTPa YPOBHS 3BYKOBOTO Bo3aencTBus ullg ((f)] paccuutiBaOT NO

cdopmyne
5 (B.2)
ullg (F)= D uf.
i=1

B cootBeTCcTBUM C [4] pacluMpeHHyto HeornpeaeneHHoCTb UonpeaensiioT N3 ycroBwsi, YTo 4eNCTBUTENbHOE 3HaYeHNe
LE, r{f;) nokpeiBaetcs VIHTepBaVJ'IOM [LE, () =-U, LE, ((f;) + U] c noseputensHON BEPOATHOCTBIG 95 %. PaCLumpeHHyr?
HeonpeaeneHHOCTb U3MepeHnn paccuuToiBatoT no popmyne U = ku, rae k— koahDULMEHT NOKPbLITUSA, COOTBETCTBYIOLLIMK
TpebyemMon 4OBEPUTENBHOW BEPOATHOCTM.

T a6 nwuu aB.2—KoathdrumeHTbl TOKPLITUSA AN Pa3NUYHbIX 3HAYEHWUI BEPOATHOCTU NOKPbITUS

BeposATHOCTb MOKPLITUA MPU HOPManbHOM pacnpeneneHun, % KoadhrumeHT nokpeiTia
67 1,0
80 1,3
90 1,6
95 2,0
99,9 2,6
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Mpunoxenne JA
(cnpaBo4Hoe)

TexHU4YecKne OTKIOHEeHNA HacTosLero cTaHAapTa oT NPUMEHEeHHOro B HEM MeXAyHapoaHoro
craHaapta UCO 17201-4:2006

HacTtosiwuii cTaHgapT UMeeT crieylowmne TEXHNYECKME OTKITOHEHMA OT MPUMEHEHHOTO B HEM MEXAyHapoOHOro
ctaHgapta MCO 17201-4:

OA.1 Paspen 2 B cootBetctBUM ¢ Tpeboeanmsmm [OCT P 1.5—2004 pononHeH cTaHgapTamu
FOCT P 53570—2009, TOCT 31295.1—2005, FOCT 31295.2—2005 B3amMeH COOTBETCTBYIOLMX MEXAYHAPOAHbIX CTaH-
[apToB, HA KOTOPbIE UMEIOTCS CChINKM B TEKCTE NMPUMEHEHHOTO MEXAYHAPOAHOro CTaHaapTa.

OA.2 BcTpykTypHOM anemeHTe «bubnnorpadwms» gobaeneHo pykosogcteo ISO/IEC Guide 98-3:2008, Ha koTopoe
MMEIOTCS CChINKM B TEKCTE CTaHAapTa, OCTallbHble UCTOYHUKM NPUBEAEHbI B MOPSIAKE YITOMUHAHUS B TEKCTE.

JA.3 B TepMMHONOIMYECKUX CTaTbsAX UCKITHOYEHbI MPUMEYaHns, cogepallme NosiCHEHNs1 OTHOCUTENbHO eUHWLY
n3amepeHuii onpeaensembsiX BeNUYUH M nx obosHaqeHuin. B cooteetctBumn c FOCT P 1.5—2004 0603HaueHWs e AMHULL U3Me-
pPeHWii BENWYMH NpUBEAeHbI Nocne TepMrnHa.

OA.4 Hymepauns tepmmHonorndeckon cratem ¢ 3.10 namenena Ha 3.9 ¢ Lenbio onpegeneHnss TEpMUHa «To4ka
MCTOUHKKa» A0 ero Nepeoro ynotpebnexus.

OA.5 VcknoveHo npumeYaHme K TepMUHY «CKOPOCTb Myrn», Kak He CBSI3aHHOE C JaHHbIM TepMUHOM. [prmedaHue
UMEET CreyoLWyIo peaakuuio:

«MpnmevyaHne — OI'IyGJ'IVIKOBaHHbIe AaHHbIE OTHOCUTENTIbHO CKOPOCTU NyINn B 3aBUCUMOCTU OT PacCTOAHUA
CB#A3aHbl C NIOTHOCTBIO BO3AyXa Haj ypOBHEM MOPA. [Mpy n3meHeHnn BbICOTLI HaA YPOBHEM MOPA crnegyeT y4eCTb USMeHe-
HWe NIOTHOCTU BO3ayxa».

OA.6 Bbubnunorpadunyeckne UCTOUYHUKU NPYBEeAEHbI B NOPsiAKe UX YNIOMUWHAHWUS B TEKCTE cTaHaapTa.
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