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Mpeaucnosune

Llenn u npuHuunel ctaHgapTnsaumm B Poccuiickon ®efepaunm yctaHoBneHsl ®efepansbHbiM 3aKOHOM
oT 27 pekabps 2002 r. Ne 184-93 «O TexHM4YeCcKkoM peryrimpoBaHnmy, a npaBura NpPUMEHEHUS HaLMOHaNbHbIX
craHgapTtoB Poccuiickon ®epgepaunn — FOCT P 1.0—2004 «CtaHgapTtusauma B Poccuiickon ®eagepaunn.
OCHOBHBbIE MONOXEHUSA»

CBefeHus o ctaHaapTe

1 NOArOTOBJIEH ABTOHOMHOW HEKOMMEPYECKON OpraHu3aumen «HayyHo-nccnegoBaTenbCKui LLEHTP
KOHTPOIS M ANarHOCTMKM TexHndeckmx cuctem» (AHO «HUL K[») Ha ocHoBe COBCTBEHHOIO ayTEHTUYHOIO Ne-
peBofa CTaHgapTa, yKasaHHOro B nyHkTe 4

2 BHECEH TexHu4eckum komuTeToM no ctaHgaptusaumm TK 358 «Akyctukar

3 YTBEPX[EH V1 BBEEH B ENCTBMUE MNpukaszom PegepansHOro areHTcTsa no TEXHUYECKOMy pe-
rynupoBsaHuto n metponorum ot 15 gekabpsi 2009 r. Ne 863-cT

4 HacTtosawmmn ctangapT MAEHTUYEH MexayHapogHoMy ctaHgapTy MICO 226:2003 «AkycTuka. CTangap-
THblE KpMBble paBHoW rpomkocTiy (ISO 226:2003 «Acoustics — Normal equal-loudness-level contoursy)

Mpy NpMMeHeHUN HacToSALLEro CTaHAapTa PEKOMEHAYETCS MCMOMb30BaTb BMECTO CChINIOYHbIX MEXAYHa-
POAOHbIX CTAaHOAPTOB COOTBETCTBYHOLLME UM HaLMOHanbHble cTaHaapThl Poccuinckon ®egepauum n Mexrocy-
OapCTBEHHbIE CTaHOapPThl, CBEAEHMS O KOTOPbIX NPUBEAEHbI B AOMOMHUTENBHOM Npunoxennn A

5 BBE[EH BINEPBbLIE

UHopmayust 06 usMeHeHUsIX K Hacmosiuemy cmaHdapmy rybrnukyemcsi 8 exxe2o0Ho usdagaeMoM UH-
gopmayuoHHOM yka3amerne «HayuoHanbHble cmaHOapmbly, @ meKcm U3MeHeHUU U rornpasok — 8 exeme-
CSIYHO u3dasaeMbix UHGHOPMaYUOHHbIX ykadamensx «HayuoHanbHble cmaHdapmbl». B criydae nepecmompa
(3ameHbl) unu ommeHbI Hacmosiweao cmaHdapma coomeemcemeayioujee ygedomrieHue 6ydem onybrukogaHo
8 eXXeMeCcsI4YHO u3dagaeMoM UHQHOPMaLuUOHHOM yka3amere «HauuoHanbHbie cmaHOapmbl». Coomeemcemey-
rowast uHghopmauyusi, yeeOoMieHuUe U meKcmbl pasmeuatomces makxe 8 UHghopmayuoHHoU cucmeme obuweeo
ronb308aHuUsi — Ha oguyuanbHoM calime @edepasibHO20 azeHMcmea Mo MexHU4YeCKoOMy peayupo8aHuro U
memporsioauu 8 cemu lHmepHem

© CrangaptmnHdopm, 2010

HacTroawun CTaHOapT HE MOXET ObITb MNOMHOCTBIO UMM YACTUYHO BOCnpou3seaeH, TMpaxmnpoBaH n pac-
NpoCTpaHeH B Ka4yecTBe O(bl/ILI,I/IaJ'IbHOFO n3naHus 6e3 paspelieHna Cbep,epaanoro areHTcTBa no TexXxHN4YecKko-
MYy perynmposaHuio 1 MeTposnornn
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BBepeHue

KpvBble B KOOpOuHaTax «4YacToTa — YpOBEHb 3BYKOBOIO AaBIIEHWSI», ONPEeAensiolme COBOKYMHOCTb
YNCTbIX TOHOB, BOCMPUHUMAEMbIX PaBHbIMM MO FPOMKOCTM, BblpaXatoT pyHaaMeHTanbHble CBOMCTBA Cryxa Ye-
NoBeKa U ABMAOTCS OCHOBOM MCUX0aKyCTUKK. [Nopor crbilmmMocTn B cBo6oaHOM 1 Andhddy3HOM 3BYKOBBIX MO-
NSX U KpUBbIE paBHOM rPOMKOCTM Obinn BBeaeHbl MICO 226:1987.

MpwnMeyaHune— PaBHble ypOBHW POMKOCTU MOTYT GbITb ONpeAeneHbl U As 4acTOTHbIX Nonoc wyma. OgHako
HaCTOSILLMIA CTaHAAPT YCTaHaBNMBAET KPUBbLIE PABHON FPOMKOCTU TOMbKO YUCTbIX TOHOB, TaK KaK Ansi NOCTPOEHWS KPUBbIX B
YaCTOTHbIX NONOCax HEAOCTATOYHO AaHHbIX, HO OH MOXeT GbITb MPUMEHEH 41151 LyMa B TPETbOKTaBHbIX/OKTaBHbIX NOocax.

B xoge nepecMoTpa HacTodLWwero craHgapTa BBMAY He06Xo4UMOCTH yCTaHOBIEHUS MOPOroB CribILLMMOC-
TN U BbISBUBLLENCS HEQOCTAaTOYHOCTU AaHHbIX 00 YPOBHSIX POMKOCTU MPUHATO peLLeHre pa3genvTb Noporo-
Bbl€ W He OTHOCHALLMECH K MOPOram CriblLUMMOCTM AaHHble Ha ABa OTAENbHbIX AOKYMeHTa. [loporu cibIWwmMocTu
yctaHoBneHbl MCO 389-7:1996 «AkycTtuka. OnopHbI Hynb A5 KanMOpoBKM ayamMoMeTpuyeckoro obopynosa-
Hua. YacTtb 7. OnopHble NOPOrK CrbILLMMOCTU B YCINOBUAX CBOGOAHOrO 1 andcpy3HOro 3aBykOBOro Mnonsi» kak
YacTy Cepumn MexayHapOAHbIX CTaHAAPTOB, OTHOCSLLMXCS K OMOPHbBIM HYJIEBbIM 3HAYEHMSM OJ15 KanMbpoBKy
aygmomeTpudeckoro obopynoBaHus. KpyBble paBHOM rPOMKOCTU MpeAcTaBfieHbl B HACTOSALWLEM CTaHgapTe.
OHu yTOYHeHbI No cpaBHeHuto ¢ MCO 226:1987.
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HAUMWOHANBbHBIU CTAHOAPT POCCUNCKOWN GERJREPALMUMNU

AKycTuka
CTAHOAPTHBIE KPUBbIE PABHOU FPOMKOCTH

Acoustics. Normal equal-loudness-level contours

Data BBegeHusa — 2010—12—01

1 O6nacTb NnpUuMeHeHusA

HacTtosawuin ctaHgapT ycTaHaBnMBaEeT COBOKYMHOCTU YPOBHSI 3BYKOBOro AaBrieHusi (oanee — Y3[) u
4acTOTbl HEMPEPBIBHbIX YACTbIX TOHOB, BOCMPUHMMAaEMbIX UCTbITYEMBIMW, PaBHLIMU MO FPOMKOCTU. YCTaHaB-
NMBaeMble 3Ha4YeHMs MoSTydYeHbl NPU CNeayoLwmX YCroBUSIX:

a) 3BYKOBOE Morie Npu OTCYTCTBUM UCTbITyeMOro obpa3oBaHo CBOOOAHO pacnpOCTpaHsItoLLEncs Nioc-
KO BOJIHOM;

b) ucTouyHuk 3BYKa HaxoguTCsA NPSAMO Nepes UCTbITYEMbIM;

C) 3BYKOBble CUTHarnbl ABMSAIOTCS YACTbIMU TOHAMU;

d) Y3[ namepsatoT B TOUKE pacnonoXeHus LeHTpa ronoBbl UCMbITYEMOro, HO MpU ero OTCYTCTBUN;

€) npocnywmBaHue siBnseTcs buHaypanbHbIM;

f) ucnbITyembiMUu 9BRAIOTCA NIOAM C HOPMarbHBIM CIYXOM B Bo3pacTte OT 18 4o 25 neT BKNoUMTENBHO.

B npunoxeHuu A B rpacpmyeckom BUae 1 B TabNMYHOM B NpUnoXeHun B npuBeaeHbl AaHHbIe ANS TPeTb-
OKTaBHoro psiga Yactot ot 20 go 12500 My BkntoumTensHo B cooTBeTcTBUMM ¢ UCO 266.

2 HopmaTuBHbIe CCbINKKN

CnepyoLwmn cCcbifOYHbIN CTaHAAPT ABMsieTCs 00a3aTenbHbIM ANA NPYMEHEeHUs HacTosILWero ctTaHgapTa.
HepatmpoBaHHy0 CCbINKY OTHOCAT K MOCNeAHen peakumm CCbIfIOYHOro CTaHAapTa, BKIYas ero usMeHeHus.
NCO 266 Akyctuka. MNpegnodtutensHble YactoTsbl (ISO 266, Acoustics — Preferred frequencies)

3 TepMMHbI nonpepeneHuns

B HacTosiLLeM cTaHaapTe NPUMEHEHbI CeayoLLne TEPMUHBI C COOTBETCTBYHOLLMMUY ONpeaeneHnsamMu;

3.1 4enoBeK c HoOpmarnbHbIM ciyxoMm (ofologically normal person): YenoBek ¢ HOpManbHbIM COCTOS-
HWEM 3[00POBbSi, HE MMEIOLLMIA CUMNTOMOB YLUHbIX 6onesHewn, 6e3 cepHbIX NPOOOK B YLUHbLIX KaHanax, He Nnoga-
BEpPraBLUMIACS B NPOLUSIOM Ype3MEPHOMY BO3AENCTBUIO 3BYKA, TOKCUYHbIX A5 YLIEN BELLECTB 1 HE MMEIOLLMI B
poay HacneACcTBEHHOW MOTepM Criyxa.

3.2 cBob6ogHoe 3ByKoBoe none (free sound field): 3BykoBoe none, B KOTOPOM BMMSIHUEM Orpaxgato-
LLIMX NOBEPXHOCTEN NMOMELLEHMS HA 3BYKOBbIE BOJTHBI MOXHO NpeHebpeyb.

3.3 ypoBeHb rpomkocTu (loudness level): BenuumHa B ooHax, YMcrneHHo paBHas Y 3[ onopHoro 3Byka
B Aeunbenax, co34aHHOro opoHTanbHO nagatollen nrockon Geryuien cuHyconaanbHOW BOJTHOWM YacTOTOM
1000 Iy, rPOMKOCTb KOTOPOro paBHa rPOMKOCTU OLIEHMBAEMOrO 3BYKa.

3.4 cooTHoLIeHne paBHOM FPOMKOCTHU (equal-loudness relationship): Kpveasi nnun pyHkums, Bbipaxa-
loLLas CBA3b MeXAy YPOBHEM FPOMKOCTM 1 Y31 YMCTOro ToHa Ha JaHHOW YacToTe.

UspaHune ocpuumanbHoe
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3.5 kpuBas paBHOW rpoMkocTU (equal-loudness-level contour): paduk B koopamHaTax «Y3[] — vac-
TOTa», OpAMHAaTbl TOYEK KOTOPOro COOTBETCTBYHOT YaCTOTE YMCTbIX TOHOB, BOCMPUHUMAEMbIX PaBHbIMU MO
rPOMKOCTW.

3.6 cTaHpapTHasi KpuBasi paBHOW rpoMKocTu (normal equal-loudness-level contour): Kpuas pasHoi
rPOMKOCTW, MOCTPOEHHAdA Mo YCPeAHEHHbIM OLLYUIEHUSM MoAen C HopMarbHbIM CryXoM B Bo3pacTe oT 18 go
25 neT BKMOYUTENBHO.

MpumeyaHune—MeTtoa nocTpoeHus CTaHAAPTHBIX KPMBbLIX PABHOW FPOMKOCTY NpuBEAEH B npunoxerHun C.

3.7 nopor cnbiwnmocTy (threshold of hearing): Y3, npu koTopoM mcnbiTyembin B 50 % cnyyaes no-
BTOPHbIX I/ICI'IbITaHI/IIZ, COOTBETCTBYHOLLMX onpeaenieHHbIM YCIToBUAM, NpaBUJ1bHO yKa3bliBaeT Hann4ne 3Byka.

4 ¢OpMyJ1bl AnA NOCTPOeHUA CTaHAAPTHLIX KPUBbIX paBHOﬁ FTPOMKOCTHU

4.1 Pacyet Y3[ no ypoBHIO F[POMKOCTU
y3[ Lp, AB, uncToro ToHa 4acToTON f, UMEIOLLIUIA YPOBEHb IPOMKOCTM Ly, POH, paccunTbIBaloT No popmy-

ne
_10 1
=22 IgA—L,+94, O
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(TerLu_gj of
roe A, = 4,47 .10-3.(10%%*~ — 1,15) +|04-10" ° ,

T;— nopor CnbILLUMOCTH;

o,y — noka3zaTterb 9KCMOHEHTbI AN OLLYLLEHUA TPOMKOCTY,;

L,,— mopnynb nepeaaTouHon yHKLUUM NMMHENHON CUCTEMbI, HOPMMPOBaHHLIN Ha YacToTte 1000 Iu.
3HayeHnsa AaHHbIX BENWYMH NpyBeaeHbl B Tabnuue 1.

Tabnunuya 1— 3Ha4yeHNs NapaMeTpoB Ans pacyeTa CTaHAapTHbLIX KPUBbLIX paBHOM rpoMKocTu no cdhopmyne (1)

Yacrtota f, 'y oy L, ob T, ob Yacrtota f, 'y oy L, ob T, ob
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 2,2

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 -15,9 440 1600 0,244 41 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 26,5 3150 0,243 2,5 -6,0
125 0,349 -6,2 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 6,0
250 0,301 -2,0 11,4 8000 0,254 -11,2 12,6
315 0,288 -1,1 8,6 10000 0,271 -10,7 13,9
400 0,276 -0,4 6,2 12500 0,301 -3,1 12,3
500 0,267 0,0 4.4

dopmyny (1) NPUMEHSAIOT Ha BCEX YacTOoTax Afsl 3HA4YEHUI YPOBHA POMKOCTM, nNpeBbiwatowmx 20 ¢oH,
HO MEHBLUMNX YKa3aHHbIX HKe Npeaeros:

90 doH ansa vactot ot 20 go 4000 Iy,

80 doH anga yactot ot 5000 oo 12500 Iy,

BcneacTteue HegocTaTka akCnepuMeHTanbHbIX AaHHbIX AN YPOBHEN rpoMKocTn MeHee 20 (hoH, a Takke
ans ypoBHewn rpomkocTy B UHTepBarne ot 90 oo 100 ¢oH B AnanasoHe 4YactoT ot 20 go 1000 Ny (MmetoTcs aax-
Hble TOMNbKO OOHOW UccrneaoBaTernbCckon opraHnsaumu ans sHadeHns 100 cdoH) dpopmyna (1) MOXeT Cnyxutb
NULWb ANsa OpUEHTUPOBOYHOM oueHkn Y3[.

2
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4.2 PacueT ypoBHeM rpoMkocTy no Y3[
YpoBeHb rpomMKkocTu L, OH, 4iCTOro ToHa YactoTon fc Y3[] Lp, ab, paccunTtbiBatoT no popmyne

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

roe

Ly+L
P g

Tf +LU
10 -9

I|" f
_ 0’4.10( 10 j + 0005135,

B, = q4.1o(

T, aen L, npuBeaeHsl no 4.1.
Mpun pacyeTte no dopmyre (2) UMEKT MECTO Te Xe OrpaHUYeHust, YTo nNpu pacyeTax no dopmyne (1).
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MpunoxeHue A
(o6s13aTenbHoOE)

CTaHAapTHbIe KpuBbie paBHOﬁ FPOMKOCTU YUCTbIX TOHOB Npu npocnywnBaHnun
B ycnoBusx cBoboaHoro 3BYKOBOro nonsi

YpoBeHb 3ByKOBOrO AaBnenus, ob
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YacroTta, Ny

MpumeyaHus:

1 padpmk nopora cnbiwmmocTn Ty n3obpakeH NyHKTUPHON NNHUEN.

2 Kpueas ¢ ypoBHeM rpomkocTn 10 dhoH nsobpakeHa To4KaMu, Tak Kak He4OCTaTOYHO AaHHbIX B MHTepBarne oT no-
pora cnbilwmmocTy Ao 20 doH. Kpueasi ¢ ypoBHeM rpomkocTy 100 ¢oH Takke nsobpaxeHa ToukaMu, Tak Kak A5l ee NocTpo-
€HUSt UMELOTCH JaHHbIE TOMbKO OHOW UCCre0BaTeNbCKOW OpraHu3aumm.

PucyHok A.1 — CTaHAapTHble KpMBble paBHON FPOMKOCTU YMCTbIX TOHOB (BMHaypansHoe npocnyLuMBaHme
B CBOOOHOM 3BYKOBOM norie, poHTanbHoe nageHne 3Byka Ha UCMbITyeMOro)
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MpunoxeHue B
(o6s13aTenbHoOe)

Tabnuubl cTaHAAPTHLIX KPMBLIX PaBHOW FPOMKOCTU YUCTbIX TOHOB MPU NPOCNyLIMBaHUN
B YCIIOBUSIX CBOOOAHOrO 3BYyKOBOIO Mons

Tab6nuua B.1— Y3/, cooTBeTCTBYIOLWMI 3a4aHHOMY YPOBHIO FPOMKOCTM YNCTbIX TOHOB, B AMana3oHe 4acToT OT
20 no 12500 'y

y30, ob

YpoBeHb

rPOMKOCTH, YacTtoTa, 'y,
oH

20 25 31,5 40 50 63 80 100 125 160

10 (83,8) | (758) | (68,2) | (61,1) | (550) | (49,00 | (432) | (38,1) | (3355) | (28,8)
20 89,6 82,7 76,0 69,6 64,0 58,6 53,2 48,4 43,9 394
30 94,8 88,5 82,4 76,5 71,3 66,2 61,2 56,8 52,5 48,4
40 99,9 93,9 88,2 82,6 77,8 731 68,5 64,4 60,6 56,7
50 104,7 99,1 93,7 88,5 84,0 79,6 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 75,6 72,5
70 114,3 109,2 104,4 99,8 95,9 92,2 88,6 85,6 82,9 80,2
80 119,0 114,2 109,6 105,3 101,7 98,4 95,2 92,5 90,1 87,8
90 123,7 119,2 114,9 110,9 107,5 104,5 101,7 99,3 97,3 954
100 (128,4) (124,2) (120,1) (116,4) (113,4) (110,6) (108,2) (106,2) (104,5) (103,0)

lpodomxeHue mabnuuypi B.1

y34, nb

YpoBseHb

rPOMKOCTMH, YacTtoTa, Iy,
oH

200 250 315 400 500 630 800 1000 1250 1600

10 (24,8) (21,3) (18,1) (15,1) (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 41,5 384 35,5 334 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 52,6 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 80,9 80,2 79,7 80,0 82,5 83,7
90 93,9 92,6 91,6 90,8 90,2 89,8 89,6 90,0 92,6 94,0
100 (101,8) (101,0) (100,3) (99,8) (99,6) (99,5) (99,4) 100,0 — —

OkoHyaHue mabnuuypl B.1

Y¥30, nb
YpoBeHb
rPOMKOCTH, YacrorTa, 'y

oH

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 44,6 425
40 39,2 36,5 35,6 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 77,9 771 78,3 81,6 86,8 91,4 91,7 85,4
90 90,9 88,2 87,4 88,7 — — — — —
100 — — — — — — — — —
MpumedyaHune— 3HayeHus B ckobkax npuBeAeHbl TONbKO NS CBEAEHUS.
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Tabnunua B.2— YpoBHM rPOMKOCTU, COOTBETCTBYHOLUME 3a0aHHOMY Y 3[] UMCTbIX TOHOB B Anana3oHe 4YactoT ot 20

no 12500 Iy
YpoBeHb rPOMKOCTH, (HOH
Y30, ob YacroTa, Ny
20 25 31,5 40 50 63 80 100 125 160
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 39,3 441
70 — — (12,1) 20,6 28,2 35,5 42,2 47,8 52,5 56,8
80 (4,4) (15,9) 26,2 35,7 43,6 50,7 57,0 62,0 66,1 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 77,1 82,7 87,5 (91,0) (93,8) (96,1)
110 61,1 71,6 80,7 88,5 (94,3) (99,0) — — — —
120 82,2 (91,7) (99,8) — — — — — — —
lMpodomxeHue mabnuys! B.2
YpoBeHb rpOMKOCTU, hOH
Y30, ob YacTtoTa, 'y,
200 250 315 400 500 630 800 1000 1250 1600
0 — — — — — — — — — —
10 — — — | (65 | (@3 | 89 | (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) 21,3 244 26,6 28,5 29,9 30,0 28,4 28,1
40 24,8 28,4 31,8 34,7 36,9 38,7 40,0 40,0 38,2 37,6
50 36,0 39,6 42,7 454 47,3 48,9 50,0 50,0 48,1 47,3
60 47,9 51,2 53,9 56,3 57,9 59,2 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 66,7
80 72,6 74,9 76,7 78,2 791 79,9 80,4 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 — — — — — — — — — —
OkoHYyaHue mabnuusi B.2
YpoBeHb rPOMKOCTH, GOH
Y30, ob YacTtoTa, 'y,
2000 2500 3150 4000 5000 6300 8000 10000 12500
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 73,2 72,0 68,8 63,6 58,4 56,7 61,7
80 79,5 82,1 82,9 81,7 78,5 73,4 68,5 67,4 73,6
90 89,2 — — — — — 78,6 78,2 —
100 — — — — — — — — —
110 — — — — — — — — —
120 — — — — — — — — —

MpumevyaHune — 3HayeHus B ckobkax npuBeaeHbl TONbKO OJ1A CBEOEeHUA.
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MpunoxexHne C
(cnpaBo4Hoe)

KommeHTapum kK MeToAly NOCTPOEHUA CTaHAAPTHLIX KPMBbIX PABHOW FPOMKOCTH

C.1 3kcnepumeHTanbHble AaHHblE

CTtaHaapTHble KpUBbIE PABHOM FPOMKOCTM YUCTLIX TOHOB MPU NMPOCIYLUMBaHUM B YCIOBUAX CBOOOAHOIO 3BYKOBOIO
nons, yctaHaenmeaemble ICO 226, nony4yeHbl No pesynbTatam 12 He3aBUcMMbIX uccnegosanuim [1]—[12]. B 6onblunH-
CTBEe Cry4yaeB yCINOBUs 3KCMEPUMEHTOB Mo TpeboBaHUSAM K NCMbITaTeNbHbIM BO3AENCTBUSIM U UCTILITYEMbIM NMLAM yA0B-
netBopsinu pekomeHayembiMm (cM. [13]). OTKNOHEHNsT OT peKOMEHOYEMbIX YCMOBUI UCMbITAHUI MOTyT ObiTb NMPU3HaHbI
HecyLecTBeHHbIMU. OTnuYMTENbHbIE 0COOEHHOCTM UCCneaoBaHui npueeaeHsl B Tabnuue C.1.

C.2 PacyeTtHble dhopmMynbl

KpvBble paBHOWM rPOMKOCTU CTPOSIT B KoopAuHaTax «4actota — Y3[». [NockonbKy akcnepumeHTanbHble AaHHble
ANt NOCTPOEHMUS KPUBLIX ANCKPETHbI, OHW AOMKHbI COOTBETCTBYOLLUM 0Opa3oM MHTepnonupoBaTkes. Ong aToro cTpoaTt
MOZenbHY0 (OYHKLUMIO, NPEACTaBMALLYI0 COOON COOTHOLLEHNE PAaBHOW rPOMKOCTU. 3HAaYeHUSA NapaMeTpoB 3TOM YHKLUN
Nnony4aroT Mo SKCNepPUMeEHTANbHbIM AAHHBIM METOAOM HaUMEHbLUNX KBaapaToB.

WHTepnonsaumsa no ocun Y3[ BbINONHANACH C MOMOLLbI MOAENBHOW (PYHKLMN rPOMKOCTU. PYHKLMA TPOMKOCTU Npea-
cTaBnsieT cobon 3aBUCUMOCTb FPOMKOCTM 3BYKa OT ero Y3[. B kauecTBe MoAeNbHON OYHKLMN IPOMKOCTM YUCTOrO TOHa /
MOryT ObITb B35ITbl, O4EBMAHO, DYHKLMM pa3nNnYHOro Buaa. B HacTosAwem ctaHgapTe ucnosnb3oBaHa OYHKUUS:

I =c(p? -pf), €1

roe ¢ — pasmepHasi NoCTOsIHHaS;
p — 3BYKOBOE [1aBMEHNE YNCTOrO TOHA;
0 — nokasaTernb 3KCMOHEHTbI BOCNPUSATUS TPOMKOCTH;
p, — 3BYKOBOE [jaBfeHmne, COOTBETCTBYIOLLEE NOPOry CrbILLMMOCTH.

[aHHasa dyHkumsa npusegeHa B [14] v [15] n, HeCMOTPSA Ha NPOCTOTY, XOPOLLO ONUCLIBAET FPOMKOCTb YMCTOrO TOHA
npuv yCrioBMM OTCYTCTBUSA MackupyoLero wyma (cm. [16]).

Kpowme Toro, B [17] oTMevaeTcsi, YTO Npu OLeHKe TPOMKOCTM MMET MECTO ABa MpoLiecca: «NpoLecc BOCNpUATUS
rPOMKOCTM» U «MPOLIECC YMNCIEHHOW OLEHKMN». B COOTBETCTBMM C 3TUM NPeANoXeHa ABYX3BEHHAsA MOAeNb, B KOTOPOW pe-
3ynbTaThl 060MX NPOLECCOB ONMcaHbl pa3aernbHbIM Npeobpa3oBaHneM 3ByKOBOW 3Heprun. bonee Toro, B peanbHONM Criyxo-
BOV CUCTEME M3NYyYEeHHbI MCTOYHMKOM 3BYK MpeobpasyeTcsa nepeaaTtoyHon pyHKUMEN HEKOTOPOW NIMHENHOW CUCTEMbI,
BKItovaroLlen B cebst nepegaToyHyo YHKLMIO roNoBbl YernoBeka, nepeaaToyHble yHKLMM Hapy>XHOMO 1 CpeaHero yxa, a
TaKKe NMHEeNHOW MexXaHN4eCcKon YacTu BHYTPEHHero yxa. NepegatovHas pyHKUMA AaHHOW IMHENHOW CUCTEMbI MCYEPMbI-
BaloLLle ONMCLIBAET NepeaaToyHy (YHKLNIO MEXAY MCTOYHUKOM 3BYKa U BOCMPUATUEM rPOMKOCTU. B cOOTBETCTBUM C BbI-
LecKa3aHHbIM NPOLLECC OLEHKN FPOMKOCTM NPeaCcTaBnsAoT COCTOSALMM U3 TPEX YacTen:

- Npeobpa3oBaHne 3ByKa NIMHENHON CUCTEMOW;

- BOCTPUSATME TPOMKOCTMH;

- YMCneHHasi OLeHKa rPOMKOCTH.

Ha pucyHke C.1 npuBeageHa 6nok-cxemMa onncaHHon Mmogenu.

BxoagHoe BHyTpeHHee OwyuieHne 3HayeHne
BO3aencTBNe BO36yXxaeHue rPOMKOCTH rPOMKOCTU
JInHenHasn Bocnpusatne YucneHHas
P cuctema rPOMKOCTM oLeHKa /

PucyHok C.1 — Bnok-cxema mogenu npouecca OueHKU FPOMKOCTH

"POMKOCTb B COOTBETCTBMM C AA@HHOW MoAenbio 1 pyHkumen rpomkoctu (C.1) paccumTeiBatoT no dopmyne
[=b[c{(Up)** — (Up)>}IF, (C.2)

roe U — obbenmHeHHas nepegatoyHas yHKUNUSt IMHENHON CUCTEMBI;
¢ — obbeaguHeHHasa pa3mepHasi NOCTOSHHAS;
o — MoKasaTeslb SKCMOHEHTbI «NpoLiecca BOCNPUSTUSA TPOMKOCTUY;
b n B— aHanornyHble NnapaMeTpbl «NPoLecca YACIIEHHON OLIEHKNY.



FOCT P NCO 226—2009

g g'z eH qouu
-BHOWEN WMWBWMHBLIGUON ATkaWw
BHOL OJOHALIS1BLIGUON MHEOd A

] €9 810.10Bh BH WOH
-OL WI9HqUBLBeLI9UOM U 1] 000 oL
-010Bh BH WOHOL WIGHdoUO ATkaw
niooNwodl BuHeHgedo ALelduAs
-ad ou oHAuUeATMENTHU BOUBLST
-9dU0 BHOL 0JOHAOLO 9Ha80d £

] €9 ©1010Bh BH WOH
-OL WI9HALBLeLI9UoMn 1 | 000 L 8L
-010Bh BH WOHOL WiGHdoUO ATkaw
nioonwodl BuHeHgedo ALelquAe
-od ou OHAuUeATMENTHU BOUBLST
-9duo eHOL 0J0HdOLO 9Ha80d £

anHenannd] |

(nLooHmow ediaud

Bugorouoraedu % 0G WoHged ‘e)nLmLO UL Bugorouoraedu Bngorouoraedu | semoiegunio — adojoAug wni

OJOHALIeINNONEN 2 EElle) -ooMnodl aLHaunnddeoy ndy OJOHIUBNNONEIN exHanQ OJOHIL/EINNINEI exHanQ -j0adg  Jamod) EBNHOMNO-3Sd
19HaLrgeLoradu nurnag 0{9190HKOL UOWMNITOXQOSH O BUHBh
WMHBHW 08| = 0Z X BHOL SUWHBHI |Z = € X BHOL | 9%A BUHELIGUOM OJOHHET BUT WSH | BHOHLOLISE JSd BYHOMO Olh ‘Lred | -OiLMIGg/BUHBROILNE  OJOHLEdNOH

OJOHAuUaLeLIauon wnaHaodA g

OJOHAUdLeLIaUOn unaHaodA

-80dA XI9HXOWEO08 aLBU eT10)

-0og108Anou doledsuo erlioy

-0’0 unda1nd 8 UIMHOH OLrOUR

aTsdou WOHUELALID g

anrsdou WOHUBLALD g

anrsdou WoHUEehALD g

wigadesu B9
-1eBLragaradu HoL niaHdouQ

adeu g
90HOL 9LOOHALIS1BE0ToLOO0] |

o1

o1

x4

2¢

BHOL 9100HAUa 1L

gr 'y or g'y
10 nnewreadalHu 9 yaHgaodA g

gir g woureadaLHm 9 naHaodA

09T F n no F ‘1o noonno
-ngee g oHYenhALD souedugiag

0O F r n 110 noowmno
-ngee g oHVehALD Bouedugiag

EHOL

OlOoHqUualellquoun n_Imm_OQ\n

BHE0dA 0JoHHBOLOOU 1| 0001

BHE0dA 0lOHHBOLOOU M| 000

BHE0dA 0JOHHBOLOOU M| €9

BHE0dA 0JOHHBOLOOU 11| €9

HOL (MI9HHOLrRLE) niaHdouQ

BUHOMKAQ
-€08 oOJoHdeHouNeld Dol

BUHOIXAQ
-€08 OJoHdeHouNeld Tolap

sugorouoiraedu OJOHALIBWMONEN
Tolew  uMI9HAUaL1Ba0TOLO0| |

sugorouoiraedu OJOHALIEEBWNONEW
Tolew  WI9HAUaLeg0ToLO0] |

ToLlew yiqHaweLHawndaLoNe

(gz ot 6| 10)
Zeor 6 L0

(gz ot /| 10)
AL K Te)

(gz ot g} 10)
0z

(gz o g} 10)
vl

(Loedeo8g) XIaWaALIGUOM OLIOUR

1 00gz| ot gz| 1o Hod 0/
N 0008 ot GZ| 10 :HOD O
N 00SZ1 OF £9 Lo :Hod 0Z

nJo0scl
ot £9 L0 :MLo0WMMILD Jodol |

N 00GZ | ot 0G Lo :HOD 09
N 006Gzl ot 0G Lo :HOd 0G
N1 00SZ1 ot g L0 :HOD Of
M 000} O 001 LO :HOD 0Og

N1 000G}
ot Of 10 MLoOoWMMIALD 1odoL |

M| £9 ot 9| 10 :HO® 00}
N €9 o L0 :HOD 08
| £9 o Z L0 :HOD 09
] €9 o Z L0 :HOD O
N €9 o Z 10 :HOD OZ

N g9 o G*|L¢ 10 :HOd 001
] €9 o g 10 :HOD 08
N €9 o Z 10 :HOD 09
N €9 o g L0 :HOD Q¥
N €9 o Z 10 :HOD O

(AnHadaen HoeeLen(y

aLurou sogoAge soHIogoa)

aLrou aogoyAae soHTogoa)

(qBVHaLger auol |

(qBVHaLIge aLro| |

aurou sogovAag

BuHends |

BuHends |

BUHe[?

sBuHelf

eHedL)

6861

6861

861

€861

7o |

[#] ou avHaKEHE

[¢] ou enHBKEHE

[2] ou anHaKeHE

[L] ou enHahEHE

XI9HHEeT anHedoHaWneH

80HOL X19L91h ULo0%nOod1 noHaed xiaandy xiI9HLdeTHELD MMHBEOTaLOOM SUHEONUO — |') efliuMuge |

[ce]



FOCT P UCO 226—2009

g G| eH
/861:922 OO 9HegodA uemiqagadu eHOL

g 0g o G| L0 AHMKMLGE BH
/861:92Z2 OOW 9HagodA uemagadu eHoL

0lOH9UaLeLIqUoM 9HB80dA nIGHALeREH 0lOHAUaLeLIquoM 9Ha80dA niIaHALeReH — anHenanmnd| |
190'eud aI9H
NOL100HILIOLEEOTaLD | -9UBhBH KBBhOILMON ‘U8100HIL8LEE0TaLD

-oU BHEO0dA OJeHTOLOOU L0 eHeuTo -oU BHEOdA oOloHaLooU 10 98HTad) MMMIHAD noxosrhndiewoxunou 9, 0G e)Hano 3gd

qoMLreaMhHEB)EE UMHBLIAUDUN undad xuim
-BTOX008 M XUMBTOXOUH adiqL1en eTI0)

QUL
-BEMhHBYBE UMHELIAUOM undad XUMmBToX
-004 91BU U XUMBTOXOMH 9.108mM elo)y

(Qrgi8L ¥
BUr eed ¢ ‘qf 69y F vUT €ed Q)
‘qy G628°L ¥ BUT €ed Qg) goooduo o/

BUHOhOILMIGE/BUHBROILME OJOH
-1edioHTo nndaimndy g 9000duo OLOUR

arsdou WoHuenAUd g

anrsdou WOoHUERALD g

aTsdou WOHUBLALD g

adeu g goureH
-1MO XIGHALIBHOL 9100HALE.LBE0TaL00] |

o1

o1

o1

BLEHINO OJOHILIBHOL 9100HAUSL1ULITT

g ¢ woLreadaLHM O BOUBHONE]]

g g woLregdalHM O BOUBHONE]]

[#2] sHEOdA nioowwods ou oloHged
logqr /8, ¥ 9T /8y ¥ ‘9T G/8°) F

eueHInd
OJOHAUBHOL OJOHAuaLleliquon n_Imm_OQ\A

BHa0dA oJoHHBOLOO0U ] 000L

BHE0dA OJoHHBOLOOU | 000

BHE0dA 0lJoHHBOLOOU 1| 0001

HOL (MI9HHOLreLe) niaHdouQ

(suHesodvuuAdl) misodunuuAds Tolapy

(snHegodvuuAdl) misodunuuAds ToLlapy

BUHSMKAQEOE 0loHdBHOMTNELD TOLS|\

ToLen viqHdaLre LHowndauoig

(gz o g| 10)
62

(0og o g| 10)
ZLoroL L0

(gz ot Lz 10)
4}

(1oedeog) x1I9NaALI9UON OLOUR

100091 o 000} L0 :HOD O

.1 00091 o 000} 10 :HOD 0€

10009} o 000} Lo HOD 0Z
n100091

IMLO0WMMIGUD  Jodol ]

o (000l Lo

NJ 008 ‘0GZ ‘Gzl ot 0g Lo :Hod 08

N 00S ‘052 ‘G¢l ot g Lo :Hod 09

N 00S ‘062 'S¢l o O 10 :HOD OF

1] 006G ‘062 ‘G2l o G' L€ 10 :HOD OZ
11000l ‘00S ‘0S¢

‘Ggl O Gz 1o :mMLoowumiqaud Jodoy |

110001 o 001 L0 :HOD 0/
M 000} O 00} L0 :HOD 0G

N1 0001 o 00} Lo :HOd 0g
110001 o 00| L0 :MLooWmnmIgLd 1odol |

(UHadawen Hoeeuenty

auou 8oHIT'0gog)

auou 8oHT'0gog)

aLou aoHTogo8)

aLrou sogovAag

BUHe[t

BUHe[t

BUHeWda |

eHedL)

¥661

0661

0661

7o |

[2] ou auHaKeHE

[9] ou auHaKeHE

[g] ou auHaKeHE

XI9HHe snHedoHanneH

L "D 19hnLgew enHaxLwopod] |



FOCT P NCO 226—2009

aLrou WosgodAge WOHIT0Qo8D
a1 00| sUT 9Heg0dA nLooxnodl ou
viaHged yIqHAUeATUENTHN  BOLIBH
-oAmMduU BUBHIMO OJOHALISLELIGUON

Wog0dAge IWOHT0QOED

BUT qHagodA nioo¥wodl ou uigH

-ged yiqHaLreATnanoHmn

-ndu  BUBHINO OJOHALALELIGUON

awou
8 1] 00l

BOLBHOWN

BHE0dA oJoHdOUO a81d0ahey g BHE0dA 0loHdOUO @9108he) g anHenanud] |
Bngorouoraedu OJOHALEBWMONEW BXHBTIO Bngorouoraedu oJoHALrBWMONEIN BXHBNQO eyHano 3sd
BUHBHhOILMN

XI9HHEeT LaH

WUVMHBHW 08| =
= (0Z X BHOL OlJoHAUaLeLIauon uaHgaodA g

naHaodA XIGHXoW

-£04 9LBU 19HaLgeLdTadu 1LIGg elrioy ‘[aHemedxadu BUHELI9UO|

-198/BUHOROILME OJOH
-1edioHI’o mmdaindy
g UWAHOHW OLIOUR

aMrsdou WoHverAUd g

anrsdou WOHUBLALID g

adeu g aouUeHInd
XI9HIUBHOL 9LO0H
-qUra.1ed0TaLo0| |

BeUeHINd OJOHAuUeHOoL

21 91 QLOOHALBLULTT
exvL
-10 MmMHedgoduodssad wodola wot?
-ex udu g7 g BUHehBHE OJOHhOHOM eLeHIno ol

oI q1ouuga sogira sBounmaemaHawA
gouer ‘qf g lem uIGHAUeneH

g g‘zor g‘| 10 woureadalHn o naHaodA g

GbNHistii

10 MLOOWWMOMEEE 8 OHUBhALID BoLreduglag

-OHAUEHOL OJOHd9ual
-eLquon n_Iwm_OQ\A

sHE0dA
OJOHHBOLD | BHEOdA OJOHHBOLD HOL (WIGHHOLS
-ou 1 001 -ou 1] 000l BHE0dA 0lJOHHBOLOOU 1] 0001 BHE0dA 0JOHHBOLOOU M| Q0| BHE0dA 0JOHHBOLOOU 1| 0001 -eLe) uaHdouQ

Tolan NNMBITOXOUH — UNMBTOX
-008 OH.Led)OHTO WIGHEMLlUETY

BMHaMKAQeoa 0loHdeHOMNELD TOLS|\

-OHALrBNNOYEIN TOLOIN U

sMgorouoraedu ol
I9HALre LegOTaLIO0U NI9HHEEOdVENWOTHEY

TolanW niaHaLreL
-Honmdauoye

(X19HHEeT LaH)

(gz o 61 L0)

(gz o 61 10)

(gz ot 61 10)

(Loedeos) xian

FAN 0g o g LO vl 12 -9ALI9UON  OLDUR
M1 Gzl :Hod 06
1] 0008 N 00} of Gz Lo :Hod Q0| N 008 off 06z L0 :Hod Q0L
‘000% o 0GZ 10 ‘Gzl of €9 1o :HOo 0/ N 001 ot 0z Lo :Hod 06 N 008 ot GZ| Lo :HOD 06
16zl :Hod 09 1001 of 0g 10 :Hod 08 111008 ot 0g 10 :Hod 08
N Gz) :Ho 0g N 001 ot 0z Lo :Hod 09 | 008 ot oG Lo :Hod 09
N1 00G ‘062 ‘G2l ‘€9 O G'L¢ L0 :HOM O N 00} o 0Z Lo :Hoo O 11 008 o 0G L0 :HO® O
N100S2! ‘0008 ‘000% O 000} N 001 ot 0z Lo :Hod 0Z N1 008 ot oG Lo :HOD 0Z
N 09l o 91 | 10001 ‘0€9 ‘00Z | L0 ‘00§ ‘0S¢ ‘Gel ‘€9 Of G*L¢ L0 HOP 0Z N 00l N1 00091 (MuHad
10 :HOd 09 ‘00l :Hod 09 (x111 00002 O G| € 1O :MLOOWMMIGLID Jodop| o 9z 10 :nLoowmmiaud 1odoy | oY 0G L0 :nLooWmMmIaLd Jodoy | -9WEN Hoeeuewn(y
(qBVHaL auou
q
-gaer  auo| Q0oHT0go8) aLou 8oHT'oQog) amszm:mmq ool | aLouU 8oHT0Qo8) aLou aogoNAgag
BuHewda | BUHOUK BuHelf eHed1)
6661 1661 1661 7o
XI9HHEeD
[0L] ou auHaneHg [6] ou amHaKEHE [g] ou anMHaKEHE OMHEAOHBWEH

L "D 19hnrgew anHaxLopod] |

o

~—



FOCT P UCO 226—2009

‘[y] o Aosden [gz] a Heweaudu oH ‘HeeexA L9 eH [g] 8 nLoowmmidwo todoy |,
"Bugoouoraedu oloHawenwmroNen AToLe ou UUTIHHAG M0%DBhMdLEINOXMOL BUHBHOLRILO OJ0HLdBTHELD 1 018HTadd uwexHsNo soLloisLason o

"aLrou WogoxAge WOHIT0QO8D 8 UMHEEOTaLDOUN XI9HAUa.MHEedd nelelduAead xumenadoaniodu aH ‘golelquAead BMHaRALOU oiquan

0 BoqlemKdagL o I9HXLUOT 1I9LHOWNMASLONE SUYe | "0I910BLIQO UOHLOLOBRONEVH I9HShUHEAIO XBMEOLIDA XmieL ndu I9tHeWndsuode “BuHamawou ag1oHedLoodu Waog
08 900LegETE0D BMHBLEeT s0g0%Aae sonwaAgadL WOdoLON 8 ‘UMHBIMIBNOU WOLTEW WOHALeUTNBLD 8 19HeTeg0duU uL9g «oiMHaLrger ANOgONASE OU» I9LHONNdBLDNE
"N g O ¥/ L0 ®HOEBLBUT 8 99Z QDI O D0LIOU XIFHEELIOTILEdL LOLOBh XUN0BhMALONOBISHTEdD 9L100HILISLBE0ELID0L LOBhBHEO «T1| g O i LO» HOEeLeNT NIanasdonel]

33d 19ea.L0unl noxodoLae nammALMEH LO 7 g F BH SOULT
-ehnLULo nHaodA slanasLasaradu yodola n niaaday

3Sd 19ea1ouni noxodolae namnALUmeH L0 97 0g F BH 9oL
-ehuLrLo nHaodA slanasLrasaradu nodola v niagday |

anHenannd] |

sugorouoiraedu OJOHALIBWMONEW BYHBNQO

sMgorouoiraedu OJOHALIEBWMONEW BYHOTQO

exHano 384

gOLBHIMO XI9HALeHoL deu 09 BUHBLrEBATadU aLo0| |

g0LreHIND XI9HdUeHoL deu (0] BUHaUgsaTadu aLo0|

BUHBhOILMIAE/BWH
-9h0iLNE OJOHLEdNOHTO nndaindy g 8oo0duo oLouR

axrsdou WoHvehAUD g

axrsdou WoHrehrAUD g

adeu g 90LUBHIND XIGHALIBHOL 9100HA9U81ea0TaL00| |

ol

o}

BLUBHIND OIOHALBHOL 9100HAUaLNL{T

m_._u.abm Frinog 1
‘op ¥ ‘oz ¥l ‘oFr ‘M 10 oHuenAud Bouedugiag

g ;09 ¥ 1
mopFnozFroxr v Lo oHyenrAud soLaedugiag

EUeHINO OJOHqUEBHOL OJOoHqUalellqudn n_Imm_OQ\A

BHE0dA OJOHHBOLOOU | 000}

BHE0dA 0loHHBOLOOU M| 000

HoL (MI9HHoLrele) niaHdouQ

Brgorouoraedu OJOHALIBWKONEN
Folew uigHaUrelesoTaLrool yiqHHegodvEnnoTHed

BrMgorouoraedu OJOHALIBWMONEN
Yolew uigHgualegoToLroou YiqHHegoduennorHed

olen yiaHaLeLHaWndaUoNE

(gz ot Lz 10)
1z

(gz ot g| 10)
zeow 10

(Loedeog) xI9WaALIGUON OLIOUR

N 00€9 O 000} L0 :HOD 08

N1 00521 o 000} Lo :HOt 09
N 000SZL OF 000 LO :MLOOWMMISLD Jodo] |

N 000 0 0001 L0 :HOD 06
N 006z} o GZ| L0 :Hop 02
N 00091 o 0001 10 :Hod 05
N 0005} o 08 Lo :Hod O
N 00091 o 0001 L0 :HOd O

100091 of oS L0 :HOd 0OZ
N 0008} OF G| € 10 :MLo0AMMIGLD 1odo] |

(AnHadawen Hoeeuemty

Lol aoHTogog)

aLou 90HToQog)

aLou sogoNAgag

BUHOUK

BUHOUK

eHedL)

¢00¢

000¢

o |

[z1] ou auHaneHg

[11] ou snHaKeHg

XI9HHEeT anHedoHaWneH

LD I9hnugew 8nHBRHONQO

11



FOCT P NCO 226—2009

COOTHOLLIEHVE paBHOM FPOMKOCTH, 3aBUCALLEE OT 3BYKOBOIO AaBMNEHNS, MOXET ObiTb BbIPaXXEHO TakK Xe, Kak pyHkK-
ums YactoTbl. Koraa rpomMkocTb Ymctoro ToHa yactoton 1000 My paBHa rpOMKOCTM YACTOrO TOHA YacToTou f, n3 opmy-
nbl (C.2) MmoxeT 6bITb NonyyeHa dopmyna

1 o o o o .
pF = a7 =)+ (Upp P11, (©3)
f

rae  p;— 3BYKOBOE [JaBfieHne YACTOro ToHa Ha YacToTe f, Korga ero rpoMKocTb paBHa IPOMKOCTM YMCTOrO TOHA, MetoLLie-
ro yactoty 1000 'y 1 3BykOBOE AaBneHue p;
Py — 3BYKOBOE [aBfieHne, COOTBETCTBYIOLLEe NOPOory CrbILUMMOCTY Ha YacToTe f;
P, — 3BYKOBOE [jaBfieHne, COOTBETCTBYIOLLEE Mopory CrbimMmMocTn Ha YactoTte 1000 IMu;
O W 0, — NnokasaTtenu aKCNOHEHTbI AMNs YACTbIX TOHOB Ha YacToTax f 1 1000 My cOOTBETCTBEHHO;
U; — moaynb nepegato4Hon MyHKLMN TMHEeNHOM cucTembl, HopMuposaHHom Ha vactote 1000 My Tak, 4to Uigee = 1.

Mpu BbIBOAE chopmynbl (C.3) npeanonaranock, YTo napameTpbl b 1 B «npouecca YACNEHHON OLEHKN» He 3aBUCAT
OT YacToTbl. C NOMOLLbIO NOMYYEHHbIX (POPMYIT MOXHO paccunTaTb Y3/l 4ncTtoro ToHa Ha yacToTe f, 'L, r(POMKOCTb KOTOpPO-
ro paBHa rpOMKOCTM YMCTOro ToHa Ha yacTtoTte 1000 My,

®opmyna (C.3) MoxeT 6bITb NpeobpasosaHa B hopmyny (C.1) 3aMeHON BENWYUH Py, P,, Py Py M UpHa L, = 201g(p/p,),
Ly =20lg(p/p,), T;=20lg(pfp,), T, = 20lg(p,/py) v L, = 20Ig(U;) cootBeTcTBEHHO, rae p, = 20 Mkla, o, NpUHUMAIOT pas-
HbIM 0,25, noporosoe 3HaveHne T, — 2,4 nb. ®opmyna (C.3) nyTem Toit xe 3ameHbl MoXeT 6bITb NpeobpasoBaHa B opmy-
ny (C.2).

MokazaTenb aKkcrnoHeHTh a, Ha YacTtoTe 1000 Iy npuHMMatoT pasHbiM 0,25 no credytoLlen npudmHe. TunmuHoe 3Ha-
YeHue o,, NOMy4eHHOe C MOMOLLLID MeToAa OUeHKM abcontoTHOro 3HaveHus rpomkocT AME (Absolute Magnitude
Estimation), pasHo 0,27 (0,54 ans 3BykoBoro gasnenus) [15]. FpomkocTb, nonyyeHHas B AME-akcnepumeHTe, npaBuibHO
OnNUCbIBaEeT BbIXOOHOW CUrHan ABYX3BEHHON mogenu. Taknum obpasoM, 3HauyeHne nokasaTens 3KCnoHeHTbl 0,27 cooTBeT-
CTBYeT o, B B NpMBeAeHHbIX Bbille hopmynax, rae f = 1,08. [JaHHoe 3Ha4eHve B onpeaenexo B [18]. [NosTomy nokasarenb
3KCMOHeHTHI o, Ha YacToTe 1000 Iy B3aT paBHbIM 0,25 (0,25 = 0,27/1,08).

C.3 OnpepeneHne 3aBUCUMbIX OT YaCTOTbl 3Ha4YeHUN napameTpoB Tabnuubl C.1

KpvBble paBHOI rPOMKOCTU MOTYT GbITb NOCTPOEHbI, ecnin B chopmyrie (C.1) M3BECTHbI 3Ha4YEeHNS 3aBUCSLLUX OT Yac-
TOTbI NAPaMETPOB o, L, U T 3TN 3HAYEHUSA pacCcyUTaHbl NO AKCNEPUMEHTANbHBLIM AaHHLIM CreayoLmuM obpasom.

a) Vcnonb3oBaHbl cpegHve 3Ha4YeHns, 3a UCKIMYEHNEM pe3yrnbTaToB ABYX uccnegosanun [19, 21]. Moporu crbiwm-
MOCTU ONS1 KXo YacToThl B ananasoHe ot 20 go 12500 Iy [31—[9], [11], [12], [20], [22], [23] npeacTaBneHbl cpeaHuMu
3HaYeHUsAMM pesynbLTaToB BCEX NCCMEA0BaHNI, a 3aTeM MHTeprnonupoBaHbl pyHKumen Kybrnyeckoro B-cnnariHa. Pesynb-
TaT npeacrasneH B Tabnuue C.1 3HaveHnsMU BennimHbl T, Y1CNo MCMbITyeMbIX NUL, NPY BbIYMCAEHUM CNNariHa He y4UTbI-
BaoCh.

b) 3HaueHnus o,u L, B dopmyne (1) onpeaeneHsl No akCnepuMeHTanbHbIM AaHHbIM [1]1—[12] HenuHenHbIM MeToaoM
HaMmeHbLINX KBaapaToB. [prMeHsinack B3BeLLeHHasi BENMYMHa CTaHa4apTHOM ownbku, T. €. CTaHAAPTHOE OTKIMOHEHWe Ae-
NUNOCh Ha KOPEeHb KBaApaTHbIN U3 Yncna UcnbiTyemblix nuu. MNonyyeHHble 3HaYeHus o, 3aTem MHTepnonnposanmck Kyoum-
Yeckum B-crnanHoM. PesynbTat npeactasneH B Tabnuue 1 3Ha4EHUAMMN BENUYMHDI oLy

¢) 3HayeHusi L, NOBTOPHO OLIEHNBANMCL C NOMOLLbIO opMyIibl (1) NO HaWAeHHbIM o, HoBble 3HaveHus L, nHTep-
nonuposanuck Kybuyeckum B-crninanHomM. PesynbTaTt npeactasneH B Tabnuue 1 3HaueHnAMU BennumHbl L.

C4 OLleHKa COOTBEeTCTBUA KPUBbIX paBHOﬁ FPOMKOCTU IKCNepuMeHTalibHbIM AaHHbIM

OueHKa KpUBbIX paBHOWM FPOMKOCTM MpoBefeHa B guanasoHe yacTtoT ot 20 go 12500 My, nockonbKy Anst 4acTtoT
Bbiwe 12500 My Benuk pa3bpoc akcnepnmMeHTanbHbIX AaHHbIX. Ha pyucyHke C.2 nokasaHbl 3KCnepyMMeHTanbHble AaHHble,
CTaHAapTHbIE KPpUBbIE PABHON POMKOCTH, BKITHOYasA KpMBYo nopora crbiwmnmocTtu [11—[12], [19]—[23].
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1 [aHHble n3amepeHun no 3BykoBOMY AasrneHuto (3[0) nony4eHbl TONbKO A4S HA3KMX YacToT [cM. Takke Tabnuuy C.1
1 CHoOcKy b) B Hen).
2 [padhnyeckumm cMMBOnaMm OTMEYEHbl AKCNepPUMEHTanbHble AaHHble, KpUBbIE paccunTaHbl no dopmyne (1).

PucyHok C.2 — KpuBble paBHoOn

FPOMKOCTU YNUCTbIX TOHOB NpW CTaHOAPTHOM NpocnyLwmnBaHUn

B yCNoBUAX cBobogHoro 3BYKOBOIO nons
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Mpunoxenne A
(cnpaBo4Hoe)

CBefeHUsi 0 COOTBETCTBUM CCbINTIOYHOIO MeXAYHApPOAHOro cTaHAapTa CCbIIOYHOMY HauMOHaNnbLHOMY
cTtaHpapTy Poccuiickon ®epgepaumm (M 4eACTBYHOLWEMY B 3TOM Ka4yeCcTBe MeXrocyaapCcTBEeHHOMY

cTaHaapTy)
Tabnunua OA.1
O603HavYeHne CCbINTOYHOro CreneHb O603HaYyeHne N HaumeHoBaHue COOTBETCTBYHOLLEro
MeXayHapoaHOoro ctaHgapTta COOTBETCTBUA HalWMOHaNbHOrro ctaHaapTa
NCO 266 IDT FOCT 12090—80 YactoTbl Ana akycTmdeckmx nsmepenun. Mpea-
NoYTUTENbHbIE PSabI

MpwumeuyaHune— B HacTosLeln Tabnuue ncnonb3oBaHbl creayoLlme ycrnoBHble 0603Ha4YeHNst CTEMNEHN COOT-
BETCTBUS CTaHOAPTOB:
- IDT — ngeHTUYHbIN cTaHaapT.
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