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[lpeagucnoBue

Llenn 1 npuHuuMnel cTaHgapTusaunm B Poccunckon ®egepauum yctaHoeneHsl PegepanbHbiM 3aKOHOM
oT 27 aekabpsa 2002 r. Ne 184-P3 «O TeXHNYeCKoM perynmpoBaHn», a npasuna npuMeHeHUs HaunoHanbHbIX
ctaHaapToB Poccunckon ®egepaumm — FrOCT P 1.0—2004 «CTtaHagapTnsaumna B Poccunckon degepadini.
OCHOBHbIE NONIOXEHUA»

CBeaeHUA o0 cTaHpapTe

1 NOoAIrOTOBJIEH ABTOHOMHOW HEKOMMe pYeCKoW opraHmdaune « HaydyHo-mccneaoBaTenbCKUN LLEHTP
KOHTPONS U gnarHocTukn texHmndecknx cuctem» (AHO «HNLU K») Ha ocHoBe cODCTBEHHOMO ayTEHTUYHOTO Ne-
peBoda cTaHgapTa, ykasaHHOro B NnyHKTe 4

2 BHECEH TexHunyecknm komnuTeToM no ctaHgapTusaumm TK 358 «AKycTuka»

3 YTBEP>XOEH N BBEAQEH B JEVCTBWE Mpukazom ®defepanbHOro areHTcTea no TEXHUYECKOMY pe-
rynupoBaHuto 1 metpornornn ot 15 aekabpsa 2009 r. Ne 863-cT

4 HacTtodawmmn ctaHgapT naeHTudeH mexayHapogHomy ctaHgapty NCO 226:2003 «AkycTtuka. CtaHgap-
THbIE KpMBble paBHOU rpomMkocTU» (ISO 226:2003 «Acoustics — Normal equal-loudness-level contours»)

[1py NpUMeHeHUN HaCToALLEero cTaHaapTa pekoMmeHayeTcd MCNoNb30BaTbk BMECTO CChINTOYHBLIX MeXayHa-
POAHLIX CTAHOAAPTOB COOTBETCTBYOLWME UM HaUMOHanbHbIe cTaHgapTel Poccunckon deaepaui U MeXXrocy-
OapCcTBEeHHble cTaHaapThl, CBeAeHUS O KOTOPbLIX NMpuBeaeHbl B AONONHUTENbHOM npunoxeHun A

5 BBEAEH BI'NEPBbIE

ViHcbopmayust 06 UMEeHeHUSIX K HacmosilweMy cmaHoapmy rybnukyemcs 8 eXke200H0 u30asaeMoM UH-
opMallUOHHOM yKa3zamene «HalyuoHanbHbie cmaHOapmbi», a meKkcm U3MeHeHUU U rornpasok — 8 exxeMe-
CSYHO U30asaeMbixX UHPOPpMaUUOHHBIX yKazamernsx «HauuoHalnbHbie cmaHoapmbi». B criydyae riepecmompa
(3aMeHbl) Ui OMMEHbLI Hacmosuwje2o0 cmaHoapma coomeemcemeyruiee yeeoomMmreHue byoem ornybriukoeaHo
8 eXXeMeCs4YHO u3dasaeMoM UHpOopMaUUOHHOM YKalamerne «HauuoHaneHbeie crmaHOoapmbei». Coomeemcemay-
rouast UHgpopmMmauus, yeeooMiieHuUe U meKkcmal pasMelaromces makxe 8 UHgbopmMayluoHHoOU cucmeme obujez20
rofb308aHUss — Ha ocbuyuansHoM calime ®edepallbHO20 azeHmcemaea rno mexHU4eCcKoMy pez2ynupogaHuio U
Memporsioauu 8 cemu VIHmepHem

© CTtaHgapTuHdgopm, 2010

HacTtoawmnn ctaHgapT He MoXeT OblTb MOSHOCTLIO UMM YaCcTUYHO BOCTIPOU3BEAEH, TUPaXKUPOBAaH U pac-
MpocTpaHeH B KayecTBe oduLmanbHoro nsganua 6es paspeweHns PegepanbHOro areHTCTBa No TeXHUYECKo-
MY PeryimpoBaHno N MeTPOSIoru
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CopepxaHue

1 ObnacTb NPUMeHeHUs .
2 HopMaTUBHbIE CChINTKA .
3 TepMuUHLI U onpegeneHns .
4 ®opMynbl A4Nd NOCTPOEHUA cTaHAaPTHBIX KPUBBLIX paBHOM MPOMKOCTU .
4.1 PacyeTt Y3[ No ypOBHIO TPOMKOCTN.
4.2 PacyeT ypoBHeU rpoMkocTn no Y34 . . .
[TpunoxeHue A (obsasatenbHoe) CTaHOapTHLIE KPUBbLIE PaBHOW MPOMKOCTM YANCTLIX TOHOB NPU NPOCNyLUN-
BaHWWN B YCNOBUAX CBODOAHOMO 3BYKOBOIO NOMA . e e e e e e e,
[MpunoxeHune B (obsi3aTtenbHoe) Tabnuubl cTaHAAPTHBIX KPUBBLIX PABHOW MPOMKOCTU YNCTBIX TOHOB MPU
NpocCnyLwnBaHUN B YCNOBUSIX CBODOAHOMO 3BYKOBOMO MO, e e e e e
[TpunoxeHune C (cnpaBo4yHoe) KOMMeHTapuu K Mmetoay NoCTPOeHUA CTaHOapTHBLIX KPUBBLIX PaBHOWU rPOM-
KOCTW
[punoxeHue DA (cnpaBoyHoe) CBeaeHUs 0 COOTBETCTBUM CChINTOYHONO MeXayHapoaHOoro ctaHaapTa
CCbINMOYHOMY HauWoHanbHOMY cTaHgapTy Poccunckon degepauan (M 4EUNCTBYIOLWLEMY B
3TOM KayecCTBe MeXrocyaapCTBeHHOMY CcTaHaapTy)
bubnuorpadgus

Ud DN DN = =
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BBegoeHue

KpuBble B KoopAuHaTax «4acToTa — YPOBEHb 3BYKOBOro AaBNeHUsA», onpeaensitoline COBOKYMHOCTL
YUCTbIX TOHOB, BOCNPUHNMAaeMbIX paBHbLIMU MO ITPOMKOCTHU, Bblpa)kaloT pyHOamMeHTanbHble CBOUCTBA ClyXa Ye-
NoBeKa U SIBNSIIOTCH OCHOBOW NCUX0AKYCTUKN. [Topor CNbILULMMOCTU B CBODOAHOM U AN Y3HOM 3BYKOBLIX MO-
N1X U KpUBbIE paBHOW rpoMKocTU bbinn BBegeHbl MCO 226:1987.

[TpwnmeyaHune— PaBHble YPOBHM IPOMKOCTM MOTYT ObITb onpeAdeneHbl n Ansi YacToTHbIX Nonoc wyma. OgHako
HACTOSALLMN CTAHAAPT YCTAHABNMBAET KPUBbIE PABHOW MPOMKOCTU TOMNMbKO YUCTBIX TOHOB, TaK KakK ANnsi MOCTPOEHUs1 KPUBbLIX B
YaCTOTHbIX MONTIOCAaxX HEeJOCTATOYHO AAHHbIX, HO OH MOXET ObiTb MPUMEHEH ANS WyMa B TPETbOKTABHbIX/OKTaBHbIX MONMOCcax.

B xoae nepecMoTpa HacTosLWero ctaHaapTa BBuay HeobxXoaAnMMoCTN yCTaHOBMNEHUA NMOPOroB CrbILLMMOC-
T U BbIIBUBLUENCS HEAOCTATOUYHOCTU AaHHbLIX 00 YPOBHSIX TPOMKOCTU NPUHATO pelleHne pasaennTb noporo-
Bble N He OTHOCSLMECH K Noporam CnbilUMMOCTU AaHHble Ha ABa 0TAeNbHLIX ACKYyMeHTa. [1oporn CnbllMMOCTU
ycTaHoBneHbl NCO 389-7:1996 «AKkycTuka. OnopHbIN HYMNb ANs KanUMbpoBKM ayanoMeTpudeckoro obopyaoBa-
HUA. HYacTe 7. OnopHbIe NOpOorn CrnbllLMMOCTU B YCIMOBUSIX CBODOAHOIO U AN dpy3HOro 3BYKOBOIO MOMsSI» Kak
YacTu Cepun MexayHapoaHbIX CTaHOAPTOB, OTHOCALLUXCS K ONOPHBLIM HYNEBbIM 3HAYeHUAM 4N KanndpoBKA
ayanomeTpudeckoro obopyaosaHus. Kpusble paBHOM FPOMKOCTU NpeaAcTaBfeHbl B HACTOSALWEM cTaHgapTe.
OHN yToYHeHbI Mo cpaBHeHUo ¢ UCO 226:1987 .

IV
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HAUMWOHANBbHBIWN CTAHOAPT POCCUUCKOWN PEOEPALUMN

AKyCTUKa

CTAHOAPTHbIE KPUBbLIE PABHOU TFPOMKOCTH

Acoustics. Normal equal-loudness-level contours

IlaTta BBeaeHna — 2010—12—01

1 ObnacTtb NpUMeHeHus

HacTtoawmn ctaHgapT ycTaHaBIMBaAET COBOKYMHOCTU YPOBHSA 3BYKOBOIo AaBneHuda (ganee — Y34) un
YacTOThl HENPEPbIBHLIX YNCTbIX TOHOB, BOCNPUHUMAEMbBIX UCTLITYEMBIMW, PaBHBLIMU MO TPOMKOCTU. YCTaHaB-
NnBaeMble 3Ha4YeHUA NnonyYveHbl Npyu cneayrwmx yCrnoBuax:

a) 3BYKOBOE Nose npu oTCYTCTBUM UCTIbITYEeMOro obpasoBaHo CBOOOAHO pacnpocTpaHAoLWencs nnoc-
KOW BOJTHOW;

D) WUCTOYHUK 3BYKa HaxoguUTCcd NpaMo nepen UCMbITYEMbIM;

C) 3BYKOBble CUrHamnbl ABNAOTCA YACTLIMU TOHAMM;

d) Y3 namepsaroT B ToUKe pacnonoXeHUd LeHTpa ronoBbl UCMBITYEMOTrO, HO NMPU ero OTCYTCTBUM;

e) npocnylmBaHue aABnsieTca buHaypanbHbIM;

f) ncnblITyemMbIMU ABNAKOTCA NOAM C HOpMaribHbIM CITyXOM B Bo3pacTe oT 18 4o 25 net BKIHYUTENLHO.

B npunoxeHun A B rpadpmyeckom Buae 1 B TabNMYHOM B NpunoxeHun B npuBedeHbl gaHHbIe ONA TPETb-
okTaBHoro psiga vyactoT oT 20 go 12500 'y BkntountensHo B cooTBeTCcTBUM ¢ NCO 2066.

2 HopmaTuBHbIe CCbINKN

CneayoLlwmnii CCblNoYHbIN CTaHAapT siBNAeTCs 00A3aTeNbHbIM ANA NPpUMeHeHUA HacToALWero ctaHgapTa.
HepaTnpoBaHHYIO CChINTIKY OTHOCAT K NocnegHen peaakumn CChlilTOYHOro cTaHaapTa, BKovas ero UsmMmeHeHus.
MCO 266 Akyctuka. lNpegnodtutenecHele YactoThl (ISO 266, Acoustics — Preferred frequencies)

3 TepMuHbI U onpeAaeneHus

B HacTodlweMm cTaHgapTe NpMMeHeHbl crneayrowme TepMnUHbl C COOTBETCTBYIOLLMMIK onpegeneHUaMu:

3.1 YyenoBeK ¢ HoOpManbHbLIM cNyXoM (ofologically normal person). HenoBek ¢ HOpManbHbIM COCTO4A-
HMAEM 300POBbS, HE UMEOLLNA CUMNTOMOB YIIHBIX Bone3Hen, 6e3 cepHbIX NPOOOK B YLWHLIX KaHanax, He noj-
BepraBLUMACS B MPOLUNOM Ype3MepHOMY BO3AeUCTBUIO 3BYKA, TOKCUYHBLIX AN4 yIlen BellecTB U He UMeloLLnA B
poay HacneacTBEHHOWU NoTepu cryxa.

3.2 cBoboagHoe 3BYKOBOe none (free sound field): 3BykoBoe nose, B KOTOPOM BNUAHUEM OrpaXKaatro-
LLIMX MOBEPXHOCTEN NOMELLEHNA HA 3BYKOBLIE BONHBI MOXXHO NpeHebpeysb.

3.3 ypoBeHb rpPOMKOCTHU (loudness level). BenniynHa B ooHax, YACNeHHO paBHasa Y3 onopHOro 3pyka
B Aeuunbenax, co3gaHHOro opoHTanbHO nagarowen nNnockon derywen cuHyconaanbHOW BONTHOU YacTOTOWN
1000 'y, rpOMKOCTb KOTOPOTO paBHa NPOMKOCTU OLIEHUBaeMOoro 3BykKa.

3.4 cOoOTHoOLWeHWe paBHOU rPOMKOCTU (equal-loudness relationship). Kpusasa nnm oyHKUUSA, BblpaXka-
loLLIAs1 CBSI3b MeXay YPOBHEM MPOMKOCTU U Y3 YnCcTOro ToHa Ha AaHHOW YacToTe.

U3pgaHne odbvumanbHoe
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3.5 KpuBas paBHOU rPOMKOCTMU (equal-loudness-level contour): 'padpuk B koopgnHaTax « Y3 — yac-
TOTa», opAMHaThLl TOYEK KOTOPOro COOTBETCTBYIOT YacToTe YUCThIX TOHOB, BOCMPUHUMAEMBIX PaBHbLIMU MO
POMKOCTMW.

3.6 cTaHAapTHaA KpuBasi paBHOU TPOMKOCTU (normal equal-loudness-level contour). KpuBasi paBHOU
POMKOCTU, NOCTPOEHHada No ycpeAHEeHHbIM oLy EeHUAM noaen ¢ HopManbHbIM CIyXoM B Bo3pacTe oT 18 ao
25 NneT BKNIOYUTENBHO.

[TpumeyaHnune—Metoa NOCTPOEHNA CTAHAAPTHLIX KPUBBLIX PABHOW MPOMKOCTU NPUBEAEH B NpunoxXexHumm C.

3.7 nopor cnblWMMocTU (threshold of hearing). Y3M, npn KOTOpPOM UCNbITYyeMbIN B 50 Y% cry4yaeBs no-
BTOPHLIX UCMbITaHUN, COOTBETCTBYHOLLMX onpeaeneHHbIM YCNOBUAM, NpaBUNbLHO YKasbiBaeT Hann4ymne 3Byka.

4 Popmynbl ANA NOCTPOEHUA CTaHOAPTHbLIX KPUBbLIX PpaBHOU NPOMKOCTMU

4.1 Pacuet Y3[1 no YPOBHIO TPOMKOCTH

Y3 Lp, Ab, YncToro ToHa YacTtoToun f, UMeroL A YpOBEHb FPOMKOCTHU Ly, POH, paccYnTbIBaKOT NO popMy-
ne

_ 10 1
L,=—IgA,—L,+94, (1)

A r

I (TﬁLU g]_ﬁf
rne A= 4,47 -103.(10%9%~ _1,15) + | 04-10* ° ,

I . — nopor cnbILWUMOCTH;

o, — MoKasaTeslb SKCNOHEeHTbl AN OLYLLEHNA FPOMKOCTU;

L., — moaynb nepegaTtoyYHoUN PyHKLNN NTUHENHON CUCTEeMbIl, HoOpMUpoBaHHbIN Ha YacTtoTe 1000 [u,
3Ha4YeHuns1 AaHHbIX BeNMMYMH NnpuBedeHsbl B Tabnuue 1.

Tabnwua 1— 3HadyeHnsa napameTpoB Ans pacyeTa CTaHAaPTHLIX KPUBBIX PaBHOW NPOMKOCTH no dropmyne (1)

YacTtoTa f, Y Ol L, nb T, nb YacTtota f, U Ol L,, nb T, nb
20 0,532 -31,6 78,5 630 0,259 0,3 3,0
25 0,506 27,2 68,7 800 0,253 0,5 2,72

31,5 0,480 —-23,0 59,5 1000 0,250 0,0 2.4
40 0,455 —-19,1 51,1 1250 0,246 2,7 3,5
50 0,432 -15,9 44 0 1600 0,244 -4 1 1,7
63 0,409 -13,0 37,5 2000 0,243 -1,0 -1,3
80 0,387 -10,3 31,5 2500 0,243 1,7 —4 2
100 0,367 -8,1 20,5 3150 0,243 2.5 —6,0
125 0,349 —0,7 22.1 4000 0,242 1,2 54
160 0,330 -4 5 17,9 5000 0,242 —2.1 -1.,5
200 0,315 -3,1 14 .4 6300 0,245 —7.1 0,0
250 0,301 —2.0 11,4 8000 0,254 -11,2 12,6
315 0,288 —1.1 8,0 10000 0,271 -10,7 13,9
400 0,276 —-0.,4 0,7 12500 0,301 —3,1 12,3
500 0,207 0,0 4.4

Oopmyny (1) NpUMeHAI0T Ha BCexX YacToTax A4nga sHadyeHUN YPOBHA MPOMKOCTU, npeBbliarowmx 20 ooH,
HO MeHbLUMX YKa3aHHbIX HUXe npeaenos:

90 dboH and vyacTtoT o1 20 Ao 4000 Nu;

80 poH ang YactoT oT 5000 ao 12500 I'w.

BcneacTeve HeagocTaTKa 3kcnepumMmeHTanbHbIX AaHHBIX ANs ypoBHeU rpoMKocTn MeHee 20 poH, a Takke
ana yposHeW rpoMkocTu B MHTepBane ot 90 ao 100 goH B gnanasoHe YyactoT oT 20 go 1000 'y (MmetoTcsa gaH-
Hble TONbKO 04HOW UccregoBaTenbckon opraHnsauum gnd sHadeHna 100 dpoH) popmyna (1) MOXET CNYy>XUTb
NALWL AN OPUEHTUPOBOYHOU OLIeHKN Y3/,

2
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4.2 PacuyeT ypoBHelN rpomMkocTu no Y3
YpOBeHb rpoOMKOCTU L, POH, YUCTOrO TOHa YacToTon f ¢ Y3/ L, Ab, paccunTbiBaOT Mo popmyne

L, = 40IgB; + 94, (2)

roe

_ o

[
B, = 0,4.10[ — 0,4.10[ 19

+ 0005135,

T, o, L, npnBeaeHsl no 4.1.
[1pn pacdeTe no popmyne (2) UMeT MeCTO Te Xe OrpaHudYeHUs, YTo npu pacdetax no dopmyne (1).
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[MpnnoxeHve A
(oba3aTenbHoOe)

CtaHaapTHble KpUBble paBHON FPOMKOCTU YUCTbLIX TOHOB NPU NpocnyLnBaHUN
B YCNOBUAX CBOOOAHOIo 3BYKOBOIO NONS

YpOBeHb 3BYKOBOIo AaBneHus, ab

130
120 I I
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00 =_ | | 100 dpot
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N I AT
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[Topor CrnbILUMMOCTH
-10
16 31,5 63 125 250 500 1000 2000 4000 8000 16000

acToTta, 'y

[TpumevaHwms:

1 'padhmk nopora cnbIlWMMOCTU T N300paKeH NyHKTUPHOW NTMHUNEN.

2 Kpusasi ¢ ypoBHeM rpomMmkocTn 10 choH naobpaxkeHa ToYKaMm, Tak Kak HeoCTaTOMHO AaHHbIX B MHTEPBAre OT Mo-
pora crnibiwmmocTn go 20 dooH. Kpmeas ¢ ypoBHeM rpomkocTn 100 dhoH Takke naobpaxkeHa ToUKamMu, Tak Kak s ee nocTpo-
eHUS UMELIOTCH AaHHble TONbKO OAHOW UCCNeaoBaTENbCKON OpraHn3auumn.

PucyHoK A.1 — CTaHgapTHbIE KPUBbLIE PAaBHOW MPOMKOCTU YNCTBIX TOHOB (DMHaypanbHOE NpocnyLwmBaHne
B CBOOOAHOM 3BYKOBOM nore, dpoHTanbHOe nageHne 3syka Ha UCNbITYEMOrO)



[MpnnoxeHve B
(obsA3aTenbHoOE)
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Tabnuubl cTaHAaPTHbLIX KPUBBLIX PaBHOU FPOMKOCTU YUCTbIX TOHOB NPU NPOCAYLLUMBaHUN
B YCNOBUAX CBOOOAHOIO 3BYKOBOIO NONS

Tabnwuwua B.1— Y3, cOOTBETCTBYIOWMA 38a4aHHOMY YPOBHIO IPOMKOCTM YNCTbIX TOHOB, B ANana3oHe 4acToT OT
20 no 12500 lNu

Y30, nb
YpoOBeHb
POMKOCTMH, YacToTa, [y
¢oH
20 25 31,5 40 50 63 80 100 125 160
10 (83,8) | (75,8) | (68,2) | (61,1) | (55,0) | (49,0) | (43,2) | (38,1) | (335) | (28,8)
20 89,6 82,7 76,0 69,6 64,0 58,6 53,7 48,4 43,9 39,4
30 94,8 88,5 82,4 76,5 71,3 60,2 61,2 56,8 52,5 48,4
40 99,9 93,9 38,7 82,6 77,8 73,1 68,5 64,4 60,6 56,7
50 104,7 99,1 93,7 88,5 34,0 79,0 75,4 71,6 68,2 64,7
60 109,5 104,2 99,1 94,2 90,0 85,9 82,1 78,7 75,0 72,5
70 114,3 109,2 104,4 09,8 05,9 02,2 88,0 85,6 82,9 80,7
80 119,0 114,2 109,6 105,3 101,7 98,4 95,7 92,5 90,1 87,8
90 123,7 119,2 114,9 110,9 107,5 104,5 101,7 99,3 97,3 05,4
100 (128,4) | (124,2) | (120,1) | (116,4) | (113,4) | (110,6) | (108,2) | (106,2) | (104,5) | (103,0)
[lpooomkerHue mabnuues! B. 1
Y30, nb
YpOBEHb
POMKOCTMH, YacToTa, [y
dOH
200 250 315 400 500 630 800 1000 1250 1600
10 (24,8) | (21,3) | (18,1) | (151) | (13,0) | (11,2) | (10,0) 10,0 (11,3) | (10,4)
20 35,5 32,0 28,7 25,7 23,4 21,5 20,1 20,0 21,5 21,4
30 44,8 41,5 38,4 35,5 33,4 31,5 30,1 30,0 31,6 32,0
40 53,4 50,4 47,6 45,0 43,1 41,3 40,1 40,0 41,8 42,5
50 61,7 59,0 56,5 54,3 52,0 51,1 50,0 50,0 52,0 52,9
60 69,9 67,5 65,4 63,5 62,1 60,8 59,9 60,0 62,2 63,2
70 77,9 75,9 74,2 72,6 71,5 70,5 69,8 70,0 72,3 73,5
80 85,9 84,3 82,9 81,7 30,9 80,2 79,7 30,0 82,5 83,7
90 93,9 02,6 91,6 90,8 90,2 89,8 89,6 90,0 02,6 94,0
100 (101,8) | (101,0) | (100,3) | (99,8) | (99,6) | (99,5) | (99.4) | 100,0 — —
OkonyaHue mabnuusi B. 1
Y3, nb
YpOBEHb
[POMKOCTMH, YacToTa, ['u
dooH
2000 2500 3150 4000 5000 6300 8000 10000 12500
10 (7,3) (4,5) (3,0) (3,8) (7,5) (14,3) (21,0) (23,4) (22,3)
20 18,2 15,4 14,3 15,1 18,6 25,0 31,5 34,4 33,0
30 28,8 26,0 25,0 26,0 29,4 35,5 41,7 44,6 42,5
40 39,7 36,5 35,0 36,6 40,0 45,8 51,8 54,3 51,5
50 49,6 46,9 46,1 47,1 50,5 56,1 61,8 63,8 60,1
60 60,0 57,3 56,4 57,6 60,9 66,4 71,7 73,2 68,6
70 70,3 67,6 66,8 68,0 71,3 76,6 81,5 82,5 77,0
80 80,6 77,9 77,1 78,3 81,6 86,8 91,4 91,7 85,4
90 90,9 88,7 87,4 88,7 — — — — —
100 — — — — — — — — —
[TpumMeyaHune— 3HadyeHns1 B CKODKaxX NpmBedeHbl TONbKO AN CBEAEHUS.
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Tabnwuwua B.2— YpPOBHM IPOMKOCTU, COOTBETCTBYOWME 3agaHHOMY Y 3] YnCThIX TOHOB B AnanasoHe vacrtot oT1 20
no 12500 'u

YpoBeHb rpoOMKOCTH, OH
Y3, nb YacTtoTa, [y
20 25 31,5 40 50 63 30 100 125 160
0 — - — — - — — - — —
10 — — — — — — — — — —
20 — — — — — — — — — —
30 — — — — — — — (4,3) (7,3) (11,1)
40 — — — — — — (7,5) (11,6) | (16,0) 20,7
50 — — — — (6,0) (10,9) | (16,5) 21,9 26,9 31,9
60 — — — (8,9) (15,2) 21,8 28,4 34,2 39,3 44,1
70 — — (12,1) 20,6 28,2 35,5 42,2 47,8 52,5 56,8
80 (4,4) (15,9) 20,2 35,7 43,6 50,7 57,0 62,0 60,1 69,8
90 20,8 32,7 43,3 52,7 60,1 66,5 72,1 76,4 79,9 82,9
100 40,3 51,7 61,8 70,4 77, 82,7 87,5 (91,0) | (93,8) | (96,1)
110 61,1 71,6 30,7 88,5 (94,3) | (99,0) — — — —
120 82,2 (91,7) | (99,8) — — — — — — —
[lpooormkerHue mabnuusi B.2
YpoBeHb rpoOMKOCTU, POH
Y3, nb YacToTa, [y
200 250 315 400 500 630 800 1000 1250 1600
0 — — — — — — — — — —
10 — — — (55 | (73 | (69 | (100 | 100 | (88 | (96)
20 (6,2) (8,9) (11,8) (14,5) (16,7) (18,6) (19,9) 20,0 (18,6) (18,7)
30 (14,6) (18,0) 21,3 24.4 26,6 28,5 29,9 30,0 28,4 28,
40 24,8 28,4 31,8 34,7 36,9 38,7 40,0 40,0 38,7 37,6
50 36,0 39,6 42,7 45,4 47,3 48,9 50,0 50,0 48,1 47,3
60 47,9 51,2 53,9 56,3 57,9 59,7 60,1 60,0 57,9 56,9
70 60,2 63,0 65,3 67,2 68,5 69,5 70,3 70,0 67,8 60,7
80 72,0 74,9 70,/ 78,2 79,1 79,9 30,4 80,0 77,6 76,4
90 85,2 86,9 88,2 89,2 89,8 (90,2) (90,5) 90,0 87,4 86,1
100 (97,7) | (98,9) | (99,7) — — — — 100,0 — —
110 — — — — — — — — — —
120 — — — — — — — — — —
OkonyaHue mabnuubi B.2
YpOBEHb rPOMKOCTH, POH
Y3, nb YacTtoTa, ['u
2000 2500 3150 4000 5000 6300 8000 10000 12500
0 — (6,1) (7,4) (6,8) — — — — —
10 (12,5) (15,1) (16,2) (15,4) (12,3) (6,0) — — —
20 21,8 24,3 25,3 24,5 21,3 (15,3) (9,1) (7,1) (8,1)
30 31,2 33,8 34,7 33,8 30,6 24.8 (18,6) (15,9) (17,0)
40 40,8 43,4 44,2 43,2 40,0 34,4 28,3 25,5 27,3
50 50,4 53,0 53,8 52,8 49,6 44,1 38,2 35,6 38,3
60 60,1 62,7 63,5 62,4 59,2 53,8 48,3 46,0 49,9
70 69,8 72,4 73,7 72,0 68,8 63,6 58,4 56,7 61,7
30 79,5 82,1 82,9 81,7 78,5 73,4 68,5 67,4 73,0
90 89,2 — — — — — 78,6 78,2 —
100 — — — — — — — — —
110 — — — — — — — — —
120 — — — — — — — — —

[TpunmeyaHune— 3HadyeHns B CKOBKax NpuBeAEHbl TOMNBKO A5 CBEAEHUS.
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[MpnnoxeHwne C
(cnpaBo4HoOe€)

KoMMeHTapuu K MeToay NOCTPOEHUS CTaHAAPTHLIX KPUBLIX paBHON NPOMKOCTM

C.1 JKcnepvmeHTarnbHbIe gaHHbIE

CTaHgapTHbIE KPUBbIE PABHOW MPOMKOCTU YNCTbIX TOHOB MNPV NPOCNYyLWMBAHNN B YCIOBUSIX CBOOOAHOIoO 3BYKOBOIO
nons, ycraHasnueaemble MCO 226, nonydeHbl No pesynbratam 12 HezaBucumbix ncenegosaHum [11—[12]. B bonbwmns-
CTBE CNy4aeB YCIOBUSA 3KCNEPUMEHTOB MO TPEBOBaHUAM K UCNbITATENBbHBbIM BO3AENCTBUSIM U UCTIbITYEMbBIM NTMLAM YOOB-
neTBopsnu pekomenayemoim (cMm. [13]). OTKNOHEHNS OT PEKOMEHAYEMbBIX YCIMOBUM UCMBLITAHUN MOTYT ObiTb MPU3HaHLI
HECYLLECTBEHHbIMU. OTNNYNTENBHLIE OCOBEHHOCTU nccneaoBaHum npmeeaeHs! B tabnuue C.1.

C.2 Pac4yeTHble hopmynbl

KpvBble paBHOU NPOMKOCTU CTPOAT B KoopauHaTtax «vactota — Y3H». [Nockonbky akcnepumMmeHTanbHble O4aHHbIE
01151 MOCTPOEHUA KPUBbBIX ANCKPETHBLI, OHWN AOMKHbI COOTBETCTBYIOWMM 0Bpasom MHTepnonmpoBaTbcs. ns 3Toro cTposaT
MOAENbHYIO PYHKUMIO, NPeacTaBNSAoLWYK CODON COOTHOLLEHMNE PABHOW NPOMKOCTU. 3HA4YEHNS NapamMeTPoOB 3TON PYHKLNN
NONy4aroT MNo 3KCNEpPUMEHTarbHbIM JaHHBIM METOAOM HAMMEHbLLNX KBA4PAaTOB.

MHTepnionsauusa no ocn Y3/ BbINONHANACH C NOMOLWbIO MOAENBHON (PYHKUUU TPOMKOCTU. PYHKLUSA TPOMKOCTU Npea-
cTaBnsieT cobon 3aBUCUMOCTb NPOMKOCTHU 3BYKa OT ero Y3/1. B kavectBe mogensHOW OyHKUUM IPOMKOCTU YNCTOrO ToHA /[
MOIYT ObITb B35AThl, O4MEBNAHO, DYHKUMKU pa3nnyHoro Buga. B HacToswem ctaHgapTe ncnonb3oBaHa PyHKUUS:

| =c(p? -p?), (C.1)

rgje ¢ — pasmMmepHasi NoOCTOAHHAasA;
P — 3BYKOBOE JaBlIeHNE YNCTOro TOHa,
0 — nokasarersb 3KCMOHEHTblI BOCNPUATUSA TPOMKOCTU;
p, — 3BYKOBO€ [aBrieHne, COOTBETCTBYIOLLEE MOPOry CrbILUMMOCTH.

HanHas dhyHkums npueegeHa B [14] m [15] n, HECMOTPS Ha NPOCTOTY, XOPOLO ONUCLIBAET NPOMKOCTb YMCTOrO TOHA
Npu yCNOBUU OTCYTCTBUS Mackupytowero wyma (cm. [16]).

Kpome Toro, B [17] oTMevaeTcs, 4ToO Npu OLUEHKE TPOMKOCTU UMEIST MECTO ABa Mnpouecca: «npouecc BOCNPUATUSA
POMKOCTU» M «MNPOLUECC YNCITEHHON OLUEHKN». B COOTBETCTBMM C 3TUM NpearnoXeHa ABYX3BEHHAsS Modesb, B KOTOPOW pe-
3ynbTaTbl 000MX NPOLECCOB ONUCaHbl pa3aenbHbIM Npeocbpa3zoBaHneM 3BYKOBOW 3HeEPrun. bonee toro, B peansHOW CryxXxo-
BOW CUCTEME U3NYYEHHLIN UCTOYHUKOM 3BYK NMpeodbpasyeTcs nepegatouHon OyHKUMEN HEKOTOPOWN NIMHEWNHOW CUCTEMSI,
BKItovatoLWwen B cebsi nepeaatounyto yHKUMIO rONoBbl YENOBEKA, nepegaTovHble PYHKUMN HAPYXKXHOIO U CPEAHEro yxa, a
Takke NMMHENHON MeXaHUYeCKON 4YacTu BHYTPEeHHero yxa. [lepegatouHas oyHKUMA JaHHOW NIMHENHOW CUCTEMbI NCHYEPIbI-
BaloLWle ONUCbIBAET NepesaTovHyo PYHKUMIO MeXOy NCTOYHUKOM 3BYKAa U BOCTNPUATUEM NPOMKOCTU. B COOTBETCTBUM C Bbl-
LLIECKA3aHHbLIM MPoLeCcc OUEHKN MPOMKOCTU MNPEACTaBIAT COCTOALWMM U3 TPEX YaCTEWN:

- NpeobpasoBaHne 3BYKA NIMHEUHOW CUCTEMOMW;

- BOCTNPUATUNE TPOMKOCTMU,

- YUCNEHHAas OLUeHKa MPOMKOCTMU.

Ha pucyHke C.1 npuBeaeHa bnok-cxema onMcaHHON MOAENMN.

BxoaHoe BHyTpeHHee OuwyuieHne 3HaJeHune
BO3OencTBme BO3DyxaeHue POMKOCTHW POMKOCTW

JInHenHas Bocnpusitue YucneHHas
p cucTemMa FPOMKOCTH oueHKa ]

PucyHok C.1 — bnok-cxema mogenu npouecca oueHKU rpPOMKOCTH

[ POMKOCTB B COOTBETCTBUN C AaHHOW MOAENbIC N PyHKUMEN rpomkocTm (C.1) paccunTbiBalOT No QopmMyne
= b [c {(Up)2 — (Upy2 )P (C.2)

rae U — obbegnHeHHas nepegatovHas PyHKUUS NTMHEWHON CUCTEMBI;
¢ — 0O6beauHEeHHas1 padmepHasi NOCTOAHHAS;
o, — MoKa3saTernb 3KCNOHEHTbI «npoLecca BOCNPUATUSA TPOMKOCTUY;
b n [} — aHanorn4yHble NnapameTpbl «npouecca YNCNEHHON OLEHKNY .
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Tabnuya C.1— Onucanme nccnegoBaHMM CTaHAAPTHBIX KPUBbLIX PABHOW MPOMKOCTU YUCTbIX TOHOB

HanmeHoBaHUE JaHHbIX

3Ha4veHue no [1]

3Ha4eHue no [2]

3Ha4veHue no [3]

3Ha4veHue no [4]

KeJil

1983

1984

1989

1989

CTtpaHa

[laHwus

[1aHug

[[epmaHu4

[[epmaHung

3BYKOBOE rone

Mone naesnexus®

Mone nasnexHus”

CBobogHoOE 3BYKOBOE MONe

CB0ObOOOHOE 3BYKOBOE MOSIE

(0T 18 0o 25)

(0T 18 no 25)

(0T 17 0o 25)

[lnana3oH M3M8p6HMﬁa) 20 poH: 0T 2 0063 L 20 poH. 0T 2 84063 'L [Mopor cneiwmnmocTtn: 0T 40 4o [Topor cneIWMMOCTH: OT 63 A0
40 poH: 0T 280063 40 poH: 0T 2 0063 L 15000 u 12500 'y
60 poH: 0T 2 g0 63 'L 60 poH: 0T2 0063 U 30 ¢poH: o1 100 go 1000 Ty 20 poH: 0163 0o 12500 'y
80 poH: 0T 8 g0 63 'L 80 poH: 0T4 A0 63 'Y 40 doH: o1 50 go 12500 'y 40 dooH: o1 125 go 8000 'y
100 ¢poH: 0T 31,5 4063 T4 100 ¢poH: 0T 16 g0 63 Ty o0 ¢poH: o1 50 go 12500 'y 70 qoH: o1 125 po 12500 Ny
60 ¢poH: o1 50 ao 12500 Iy
Uncno neneityemblx (BO3pacT) 14 20 OT1 13 oo 49 OT19 00 32

(0T 19 0o 25)

SKCMEePUMEHTANbHbLIN METOA

[TocneaoBaTenbHbIN  METOA
MaKCUManbHOro npasaonoaobuns

[TocnepgoBaTernbHbI  METOA
MAaKCUManbHOro npasgonoaobuns

MeToa CcTaunoHapHOro BOS3-
byKaeHnsA

MeToa CcTaumnoHapHOro BOS3-
byKaeHUA

OnopHBIN {(3TASNTOHHLIN) TOH

63 [ 4 NOCTOAHHOIO YPOBHS

63 [ 4 NOCTOAHHOIO YPOBHA

1000 'y NOCTOAHHOIO YypPOBHA

1000 'y NOCTOAHHOIO YyPOBHA

prBEHb NCMNbITATEJIBHOIO

TOH4d

Beibupanca cnyyanHo B 3aBU-
CUMOCTU OTU U 1t o ©

Beibuparnca cny4yanHo B 3aBU-
CUMOCTU OT L, Lt o1 W+ 26 %

{ ypOBHEN C MHTEPBANOM S Ab

O ypoOBHEN C MHTEpBanamm oT
1,5004,5 b

JNnnTenbHOCTb TOHA

2C

2 C

1¢C

1¢

[locnepoBaTesibHOCTL TOHOB
B nape

OnopHbLIN TOH NPEeabSBISAET-
CS1 MEPBbLIM

B cny4vanHom nopsaake

B cny4yanHom nopaake

B cny4yanHom nopgaake

Hncno MHEHNIN B KPUTEPUIN O-
HOKPATHOINO  BKITHYEHUA/BbIKITHO-
YeHU4

Korga onepartop noYvyBCTBO-
Bars, 4YTO oueHka PSE BbInonHeHa
C HEODXOANMON TOYHOCTBHIO

Korga naTb BOSMOXHbIX YPOB-
HEW ANA AAaHHOMO NCMNbITAHUA YKe
ObINKM NpeacTaBNeHLI

{ YpPOBHEU WCMbLITATENLHOMO
TOHA X 3 = 21 MHEHUe

O ypOBHEW WUCNBLITATESNILHOIO
TOHa x 20 = 180 mHeHnA

PSE-oueHka (Power Spect-
rum Envelope — ornbarowas
CrneKkTpa MOLLHOCTU)

OueHka MaKCUMabHOro

npaeaonoaobud

OueHka MaKCUMaNbHOIoO

npaBaonoaobud

[pun kKO3 PULUEHTE TPOMKOC-
TV OTKIIUKA, paBHOM 50 %

OueHka MaKCUMaSIbHOIro

npaBaonogobud

[TpumevaHune

YpoBEHb OMOPHOro TOHA Onpe-
OENANCA nHAMBMAyanbHO MO pe-
3yNbTaTy CpaBHEHUA TPOMKOCTU
MeXAay ONOPHLIM TOHOM Ha 4acTo-
T€1000 U n ncneiTaTelnbHbIM TO-
HOM Ha YacTtoTe 63 U

YpoBEHb OMOPHOro TOHA onpe-
OENAnca nHameuayanbHO No pe-
3yNbTaTy CpPaBHEHUA TPOMKOCTU
MeXay ONOPHLIM TOHOM Ha 4YacTo-
Te 1000 [y n ncneiTatenbHbIM TO-
HOM Ha YacToTe 63 [

YPOBHW UCNbITATESNIBHOIO TOHA
Mexay WCNbITAHUAMU  U3MEHS-
nncb Ha 2,9 ab

600—9¢C OO d 100



[lpodomxerue mabnuusi C.1

HanmeHoBaHWe NaHHbIX

3Ha4veHue no [9]

3Ha4eHue no [0]

3Ha4veHue no [7]

KeJil

1990

1990

1994

CTpaHa

[ epmaHng

HEE

[laHug

3BYKOBOE Mone

CeoboaHoe none

CBoboaHoe none

CeoboagHoe none

[yanasoH uamepeHuin®

[Mopor cnbiwmmocTn: o1 100 4o 1000 Ty
30 ¢poH: o1 100 go 1000 'y
90 ¢poH: o1 100 go 1000 Iy
70 qooH: o1 100 go 1000 Ny

[Topor cnbiwmMmocTn: oT 25 ao 125,
250, 500, 1000 I'u

20 cpoH: o1 31,5 00 125, 250,500 0

40 cpoH: o1 40 po 125, 250, 500 'y

60 qpoH: o1 50 go 125, 250, 500 'y

80 dooH: o1 50 go 125, 250, 500 Iy,

cneiwwmmoctn: ot 1000 po

[Topor
16000 Ny
20 POoH: oT
30 poH: oT

40 poH: oT

1000 po 16000 I
1000 go 16000 [
1000 po 16000 Iy

- -

Uncno neneityemelx (BO3pacT)

12
(0T 21 0o 25)

O110 go 12
(oT 18 oo 30)

29
(0T 18 0o 25)

SKCMepUMEHTaNbHbIN METOA

MeToa cTaumMoHapHoOro so3byxaeHnd

MeToa, rpynnupoBKM (rpynnmpoBaHums)

MeTog rpynnupoBku (rpynnmpoBaHus)

OnopHbIN {(3TASNTOHHLIN) TOH

1000 'y NOCTOAHHOIO YpPOBHA

1000 'y NOCTOAHHOIO YPOBHA

1000 'y NOCTOAHHOIO YPOBHA

ypOBEH b UCMbITATEJIbHOIO TOHAJIbHOIO
CArHarna

+ 1,875 ab, = 4,875 ab, £ 7,875 gb ot
PABHOIO Mo rPOMKOCTU YPOBHSA [24]

MameHanca ¢ nHrepsanom 2 gb

MameHanca ¢ nHrtepeanom 3 ab

,D,J'IHTEJ'I bHOCTb TOHAJIbHOIO CHUIrHaslld

1¢C

1¢

1¢C

NocnegoBaTenbHOCTL TOHANBHBIX CUT-
HaoB B Nape

B cnyvanHom nopgagke

B cny4yanHom nopsaake

B cny4yanHom nopsaake

Yncno onpocoB B KPUTEPUN OAHOKPAT-
HOrO BKITKOYEHUA/BBIKNIOYEHNA

70 onpocos (20 pas gna = 1,875 ab,
10 pas gna *=1,8/5 pb, 5 pas andg
+ 7,875 ab)

Korga wecTtb HUCXoaawmx 1 NaTb BOC-
X0O4WKnX cepuin UCNbITAHUM 3aKaH4YMBa-

JINCb

Koraa 4Yetbipe HUCX0aaLWmx U BOCX04A-
LLIMX CEPUN UCNBITAHUW 3aKaHYMBaTUCh

TOHA npeBbiwan ypoBeHb NCO 226:1987
Ha Benn4uHy oT 15 go 20 ab

PSE oueHka 50 % ncnxomeTpu4ecKkon PyHKUNN CpegHee OT nocreaHero ypoBHA NO- MeanaHa OT nocnegHero ypoBHA NO-
cnenoBaTesibHOCTEN, WCKIKYad Hadanb- | cneaoBaTeribHOCTEN
Hble cragbl

[ToumevaHne — HavanbHbIM YPOBEHL UCMLITATENLHOIO HavanbHbIN YypOBEHL UCMLITATENBLHOIO

TOHA npesbiwan yposeHb NCO 226:1987
Ha 15 ab

600—9¢¢ OO d 100
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[lpodomxerue mabnuusi C.1

90 ¢poH: 125 Ty

HavmeHosatne 3Ha4veHue no [8] 3Ha4veHue no [9] 3Ha4veHue no [10]
NaHHbIX
oA 1997 1997 1999
CTpaHa [laHug HAnoHna [ epmaHng
3BYKOBOE Mose CeoboaHoe nosne Mone paBneHus” CeobogHoe none CeoboaHoe [Tone pae-
none neHnsa”
IlnanasoH uname- [Topor cneilumocT: oT 50 Ao [Mopor cneiwmmocTn: ot 20 Ao [Mopor cneiwnmocTn: o1 31,5 ao 20000 Fud) 60 doH: 100, 60 PoH: oT
peHMﬁa) 16000 Ny 100 Ty 20 oH: o1 31,5 oo 63, 125, 250, 500, ot 200, 630, 1000y |16 ao 160 'y
20 ¢poH: o1 50 oo 800 'y 20 ¢poH: o1 20 oo 100 'y 1000 oo 4000, 8000, 12500 'y
40 ¢oH: o1 50 go 800 'y 40 ¢oH: o1 20 oo 100 Ny 40 oH: o1 31,5 0o 63, 125, 250, 500 'y
60 ¢poH: o1 50 go 800 'y 60 ¢poH: o1 20 go 100 Ty o0 ¢poH: 125 Ty
80 ¢poH: o1 50 go 800 'y 80 ¢poH: o1 20 go 100 'y 60 poH: 125 Ty
90 poH: o1 125 Ao 800 'y 90 ¢poH: o1 20 Ao 100 'y 70 poH: o1 63 Ao 125, ot 250 gao 4000,
100 dooH: o1 250 oo 800 lu 100 ¢poH: o1 25 go 100 'y 8000 Iy

Uncno ucneitye-
MbIX (BO3PACT)

27

(0T 19 0o 25)

14
(0T 19 no 25)

oT 9 go 30
(0T 19 o 25)

12
(HET OAHHBbIX)

JKCNepumMeH-
TanbHbIVM MEeTOO

PaHaomMmnsmnpoBaHHbIA NocnegoBartenbHbI METOA MAaKCUMaT1bLHO-
ro npasgonoaobus

MeTog cTaunoHapHoro Bo3byxaeHns

AJanTUBHBIN OAHOKPATHO BOC-
XO0O44LMA — HUCXOOALWnA MeToq

OnopHbINA
NTOHHBIW ) TOH

(3Ta-

1000 'y NOCTOAHHOIO YPOBHA

100 'y NOCTOAHHOIO YyPOBHA

1000 'y NOCTOAHHOIO YyPOBHA

1000 Tu no- 100 Tu no-
CTOAHHOIO YyPOBHA | CTOAHHOIO
VPOBHS

YpOBEHb UCTbITA-
TENbHOrO TOHASIBbHO-

Bribupanca cny4anHo B 3aBUCUMOCTU OT U, Lt on L 26°

9 ypoBHEU c UHTepBaANomoT 1,5 840 2,5 4b

HavanbHbi war 8 gb, ganee
YMEHbLUABLUMWUCA BABOE BNNOTbh A0

CMITHAINoB B lNape

Yncno mHeHnn B
KPUTEPUN  OOHOKPAT-
HOrO BKJ1IKOYEHUS/BbI-
JTIOYEHNS

NcnbiTaHUS nNpekpallerbl, Korga ool npegctaBneHbl NMATb BO3-
MOXHbIX YPOBHEN

9 ypoBHEN UCMLITATENBHOIO TOHA x 20 =
= 180 MHEHUU

PSE oueHka

OueHKka MmakcumMmarnbHOro npasgonogodbna

OueHKka MmakcumMmanbHOro npasaonoaodbusd

ro curHana KOHEYHOro sHadeHuna 2 ab npu kax-
AOM BTOPOM pPeBEPCUPOBaAHUUN OT-
KITMKa
INNnnTenbHOCTb 1¢ 1¢
TOHANIbHOIO cUrHana
[locneaoBaTenb- B cnyvyanHom nopagke B cnyvanHom nopsaake HeT AaHHbBIX
HOCTb TOHaJIbHbLIX

"pumevaHue

B KavecTBe ONOPHOro ypoBHA
NCMNbITATENBLHONO CUrHana npu-
MEHAJICA MHAMBMAYaJibHbIK PaB-
HbI MO TPOMKOCTU YPOBEHb AJ1A
100 Ty B cBOBOAHOM 3BYKOBOM
none

B KavyecTtBe ONOPHOro ypoBHA
NCMbITATENBHONO CUrHana npume-
HANCA wWHAMBUAYANbHBLIM PaBHLI
No rpoMkKocTn ypoeeHb 4na 100 'y B
CBODOAHOM 3BYKOBOM Nosne

600—9¢C OO d 100
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Okonyanue mabnuubt C.1

lameHoBaHNe AaHHbIX

3HadveHue no [11]

3Ha4eHue no [12]

KeJil

2000

2002

CTpaHa

AnoHn4a

AnoHng

3BYKOBOE NoJie

CBobogHOe none

CBoboagHoe none

[lnanasoH namepeHuii®

[Mopor cneiwnmocTn: o1 31,5 ao 18000 Ny
20 ¢poH: o1 50 ao 16000 Fu

30 ¢poH: o1 1000 go 16000 Ny

40 ¢poH: o1 80 go 15000 'y

o0 ¢oH: o1 1000 go 16000 Ny

70 ¢poH: o1 125 go 12500 'y

90 ooH: o1 1000 go 4000 Ny

[Mopor cneiwmmocTn: oT 1000 go 125000 'y
60 ¢poH: o1 1000 go 12500 'y
80 dooH: o1 1000 go 6300 'y

Uncno neneityemolx (BO3pacT)

Ot 7 po 32
(0T 18 0o 25)

21
(0T 21 0o 25)

SKCNepuMeHTarnbHbIN METOA

PaHoomMmnanpoBaHHbIM NocneaoBaTelflbHbIN METO
MaKCMManbHOro npasaonoobus

PaHAOMUN3NPOBAHHbLIM NOCNeaoBaTeENbHbIM METOA
MaKCuManbHOro npasgonoaodus

OnNopHbLIN (3TANOHHLIN) TOH

1000 'y NOCTOAHHOIO YpOBHA

1000 'y NOCTOAHHOro YPOBHA

ypOBEHb NCMNbITATEJIbHOINO TOHAJIbHOIO CUrHara

Bbl6wpaeT0ﬂ CNy4YaumHo OT L, ULt o, ux 20 utdo U
u + 66” pb

BbI6MpaJ'ICFI CnyyYyamHo OoT U, ut o, Ut 20, Ut 4o,
Lt bounut 8" nb

,D,J'I NTEJIbHOCTb TOHAJIbHOIO CUIrHarna

1¢C

1¢

[TochneaoBaTenbHOCTb TOHANBbHbLIX CUTHANOB B rnape

B cnyvanHom nopagke

B cny4yanHom nopagke

UYnucno onpocoB B KPUTEPUN OOHOKPATHOrO BKIIHOYE-
HUSA/BbIKJTKOYEeHWS

[Tocne npeawvasneHna 50 nap ToOHaNbHbLIX CUTHANOB

[Tocne npeawvasneHna 60 nap TOHANbHBLIX CUTHANOB

PSE oueHka

OLueHKa MakcumarsibHOro npasgonoaobns

OLueHKa MakcumanbHOro npasgonoaobns

[TpumevaHne

[lepBbLIK 1 BTOPOU NpeabAaBNAemMble YPOBHU OTIINYa-
n1uck Ha = 20 ab oT Hauny4wen aBTOPCKOU r’MnoTessl PSE

[lepBbin U BTOPON NpeabaBsideMble YPOBHU OTIINYa-
nuck Ha £ 20 gb oT Hanny4wen aBTOPCKON rmnoTesbl PSE

2 Namepaembin gnanasoH «oT A go B 'u» o3HavaeT nocrnegoBaTefbHOCTb CPpegHEreOMeTPUHECKUX YacTOT TPETbOKTaBHbIX nonoc no NCO 266 B ananasoHe oT A ao B lu.

b) IDKCMEPUMEHTbI «MNO 3BYKOBOMY AaBNEHUIO» DbINM NPOBEAEHbI B CneumnarnbHOM Manom rnoMeweHnmn, B KOTOPOM Tpebyemoe 3ByKOBOE JaBNEHME CO34aBanochb BO
BCEM NPOCTPAHCTBE MOMELLEHNUS. DKCMEPUMEHTLI MPU TAKUX YCITOBUAX OrNPaHUYEHbl HU3KOYACTOTHOM 0DbnacTbio. Takne 3KCNEPUMEHTLI AOJKHbI MOATBEPXAATLCS C
LENbIO NONYyYEHUS PE3ynNbTaToB, HE NPOTUBOPEYaLLUMX pedynbTatamMm CPaBHUTENBbHbLIX UCCNeA0BaHUN B CBOBOAHOM 3BYKOBOM [MOIE.

c) L W ¢ SABNAKTCA OLEHKaMK CpegHero n CTaHgapTHOro OTKITOHEHUSA NCUXOMETPUYECKOW PDYHKUMK MO MeTOAY MakCUMalibHOro npasgonogobus.

Y Mopor cnbiwvmMocTy B [9] He Bbin ykasaH, HO NpuBeAeH B [25] Hapsay ¢ [4].
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COOTHOWEHNE PaBHOW NPOMKOCTH, 3aBUCSILLLEE OT 3BYKOBOIoO AABIEHUS, MOXET ObITb BbIPAXEHO TaK Xe, Kak (PYHK-
ums yactoTbl. Korga rpomkocTtb Ynctoro toHa vactoton 1000 4 paBHa rpOMKOCTU YNCTOrO TOHA 4acToTon f, u3 popmy-
nbl {C.2) moxeT bbITh NonydveHa dopmyna

pf = u12 (P2 — e )+ (Uspyg Y47 T 1, (€-3)
f
rae  p,— 3BYKOBOE JaBlieHUe YNCTOro TOHa Ha YacToTe f, Korga ero rpoMKoCTb paBHa rPOMKOCTU YUCTOIO TOHA, UMEIOLLLE-
ro vyacrtoty 1000 'y v 3ByKOBOE OaBrneHune p,
p,s — 3BYKOBO€ flaBleHne, COOTBETCTBYIOLLEE MOpory CnbllUMMOCTU Ha YacToTe 1,
p,. — 3BYKOBO€ [aBneHune, COOTBETCTBYloLWee nopory crbiwmmocTty Ha Yactote 1000 [ u;
O¢ N O, — MOKa3aTeNIN 3KCNOHEHTHI AN YnCTbiX TOHOB Ha YacTtoTax fn 1000 'y cooTBETCTBEHHO;
U, — moaynb nepegatovyHon PyHKUMN NUHEUHOWN CUCTEMbI, HOpMupoBaHHoW Ha YactoTe 1000 [y Tak, uto Ujgo = 1.
[1pn BbIBOAE hopmynbl (C.3) npegnonaranock, 4To napameTpbl b n [ «npouecca YACIEHHON OLEHKU» HE 3aBUCHT
OT YacToTbl. C NOMOWbIO NONMyvYeHHbIX OPMYI MOXHO paccynTarb Y3 unctoro toHa Ha vactorte f, [ 1, rPOMKOCTb KOTOPO-
ro paBHa rPOMKOCTU YMCTOro ToHa Ha 4vactote 1000 ['u.
dopmyna (C.3) moxeT bbITh NpeobpasosarHa B popmyny (C.1) 3amMeHoOn BENWYUH p,, P, P, P, M U Ha L. = 20lg(p/p,),
L, =20lg(p/p,), T,=20lg(p,/p,), T.= 20lg(p,/p,) v L, =20Ig(U,) cootBeTcTBEHHO, rae p, = 20 mklla, o, NpUHUMAaT pae-

I

HbiM 0,25, noporosoe 3Havenve T — 2,4 ob. ®opmyna (C.3) nytem Ton e 3ameHbl MOXeT bbITb NpeobpasoBaHa B Ppopmy-
ny (C.2).

[lokaszaTtenb akcnoHeHTbl o, Ha YacToTe 1000 [ u npuHumaroT pasHbiM 0,25 no cneayowen npudnHe. TunnyHoe 3Ha-
YeHue o, MNoNny4YeHHoe C NOMOLWbI0 MeToAda OoueHKn abcontoTHOro 3HaveHus rpomkoctm AME (Absolute Magnitude
Estimation), pasHo 0,27 (0,54 ans 3BykoBoro gaenenus) [15]. [ pomkocTb, nonydeHHas B AME-akcnepumenTe, npaBunbHO
OMNUCBLIBAET BbIXOAHOW CUMHaI ABYX3BEHHOW MOAeNU. Taknm obpasom, 3Ha4YeHNe nokasaTens 3KkCNoHeHT bl 0,27 COOTBET-
CTBYET o.. 3 B npuBeaeHHbIX Bbiwe dpopmynax, rae B = 1,08. anHHoe 3HaveHne 3 onpeaeneHo B [138]. [NoaTomy nokasaTenb
aKCnoHeHThl o Ha yactoTe 1000 Ny B3aT pasHbiM 0,25 (0,25 = 0,27/1,08).

C.3 OnpepeneHve 3aBUCUMBbLIX OT YaCcTOTbI 3HAYMeHMN napameTpoB Tabnuubl C.1

KpuBble paBHON MPOMKOCTU MOTYT BbITb MOCTPOEHLI, ecnun B hopmyne (C.1) n3BeCTHbI 3HAYEHUS 3aBUCSILLUX OT Yac-
TOTbl NAPaMETPOB d.y L, 1 T. 3TV 3HAYEHUS paccyYUTaHbl MO SKCNEePUMEHTAalNbHbBIM JaHHbIM CIeayoWnmM 0bpasom.

a) Mcnonb3oBaHbl cpeiHUE 3HAYEHWS, 3a UCKITIOYEHMEM PEe3ynbTaToB ABYyX nccnegosaHum [19, 21]. MNoporm cnbiwn-
MOCTM AN KaxXgon yactoTel B ananasone ot 20 go 12500 ['u [3]—[9], [11], [12], [20], [22], [23] npeacTaBneHbl cpeaHnmMmn
3HAYEHUSMM Pe3ynNbTaToOB BCEX UCCNEA0BAHMN, a 3aTEM UHTEPNONMPOBaHbl PyHKUMEN Kybuueckoro B-cnnanHa. Peaynb-
TaT npeacraeneH B tabnuue C.1 3HaveHnsasMn BenuyuHbl 7. Yncno nenbityembixX nuy Npy BbIYNCNEHUN CNavHa He YUUTbI-
Banocho.

b) 3Havenus a,.u L, B dopmyne (1)onpeaenexbl No akCnepumMeHTanbHbiM AaHHbIM [1]—[12] HennHenHbIM meToaoMm
HaMMeHbLUMX KBaapaToB. [lpumeHsinack B3BeLWEeHHas BENMYMHa CTaH4APTHOW OLWMOKK, T. €. CTaHAAPTHOE OTKINOHEHWE Ae-
NTNITOCh HA KOPEHb KBaApaTHbIM N3 Yucna ucnbeliTyemblX nuu. [Nony4YyeHHble 3Ha4YeHNA o, 3aTeM MHTEPNONNPOBAaNNCh Kyou-
yecknum B-cnnanHom. PesynbTat npeacraenied B Tabnvue 1 3Ha4€HUAMN BEMNUYWHBI Oy

c) 3HadeHus L, NOBTOPHO OLEeHMBanuck ¢ nNoMoLbio opmyrbl (1) No HangeHHbIM o, HoBble 3HaveHns L, nHTep-
nonuposanuce Kybuyeckum B-cnnanvHom. Pe3dynbtart npeacrtasneH B Tabnvue 1 3HadeHnaMu BenuumnHbl L.

C.4 OueHKa COOTBETCTBUA KPUBbLIX PABHOWN NPOMKOCTHM KCNEepPUMEeHTaNbHbLIM AAaHHbIM

OueHKa KpMBbLIX paBHOW NPOMKOCTU npoBedeHa B gnanasoHe 4vactot oT 20 go 12500 ['u, nockonbky ansa 4acrtor
Bbiwe 12500 'y Benuk pasbpoc akcnepumeHTanbHbiX AaHHbIX. Ha pucyHke C.2 nokasaHbl 3KCNepUMeEHTarnbHble JaHHbIE,
CTaHOAPTHbIE KPUBbIE PaBHOU NPOMKOCTHU, BKITIOHYAA KPUBYIO nopora cnbiwmmoct [1]1—[12], [19]—[23].
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YpoBeHb 3BYKOBOro gaeneHus, b

1 '
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YacToTa, 'l

[TpumMmedyaHwMsA:

1 aHHble namepeHnn no 3BykoBomMy gasnenunio (31) nony4veHsl TONBKO ANs HU3KKMX 4YacToT [CM. Takxke Tabnuuy C.1
N CHOCKY b) B Hewnl.

2 ['padhmnyeckmummn CMMBONaAMM OTMEYEHbBI 3KCMNEPUMEHTAarbHbIE AaHHbIE, KPUBbIE paccHuTaHbl No dopmyne (1).

PucyHok C.2 — KpuBble paBHOU MNPOMKOCTU YNCTbIX TOHOB NPV CTaHAAPTHOM NPOCNyLLNBaAHNY
B YCIOBUSAX CBODOAHOIO 3BYKOBOIO MO
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Mpunnoxenve OA
(cnpaBo4HoOe)

CBeoeHMA 0 COOTBETCTBUU CChINTIOYHOIo MeXayHapoaHoro ctaHgapTa cCbiTIOYHOMY HalMOHaNbHOMY
ctaHaapTty Poccunckou ®egepauuu (M 4eUCTBYOLLEMY B 3TOM KavyeCTBe MeXrocyaapCTBeHHOMY

cTaHaapTy)
abnuvua HOA.1
Obo3HaveHne CCbINOYHOro CTeneHb Obo3HavYeHne 1 HaMMeHOBaHUE COOTBETCTBYIOLLEro
MeXOYHAPOOHOro craHaapTa COOTBETCTBUA HALIMOHANBLHOrO cTraHaapra
NCO 266 IDT [OCT 12090—80 YactoTbl gns akyctudeckux namepeHun. [pea-
NOoYTUTENDbHbIE PAAbI

[TpnmedaHune—B HacToswen Tabnnue Ncnonb3oBaHbl Creayrowme yernoBHble 00603HAYEHNS CTENEHN COOT-
BETCTBUSA CTAHOAPTOB:
- IDT — npeHTn4HbIM CTAHOApPT.
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