PENEPANBHOE ATEHTCTBO

MO TEXHNYECKOMY PEIYIMPOBAHUIO 1 METPOJ1IOT W

HALWOHAMBbHbIN
CTAHAAPT OCT Puco
POCCUMNCKOW 226
PEAEPALNMN 2009
AKyCTUKa

CTAHOAPTHbIE KPUBbIE PABHOW TPOMKOCTU

SO 226:2003
Acoustics — Normal equal-loudness-level contours
(IDT)

M3pnaHue ouymansHoe

S58— © W) St

Mocksa
CTaHOapTUHGOPM
2010


http://www.kruzhevo-len.ru/dekor.html

FOCT P NCO 226—2009

Mpeancnosue

Llenn n npuHumnel ctaHgapTm3aumn B Poccuiickoih ®egepaunn ycTaHoBNeHbl PefepasibHbIM 3aKOHOM
0T 27 gekabps 2002 r. Ne 184-93 «O TEXHUYECKOM perynnpoBaHumn», a npasnna npuMeHeHNs HaunoHanbHbIX
cTaHgapToB Poccuiickoli ®epepaunm — FOCT P 1.0—2004 «CrtaHgapTusauusa B Poccuiickoli ®eaepaumu.
OCHOBHbIE MONOXEHNA»

CeefieHns 0 CTaHgapTe

1 NOArOTOB/IEH ABTOHOMHOW HEKOMMEpPYECKOl opraHm3auneii «Hay4yHo-nccneaoBaresibCKkuil LeHTp
KOHTPONSA Y ANArHOCTUKN TEXHUYeckux cuctem» (AHO «HWL, K[») Ha ocHOBe CO6CTBEHHOIO ayTEHTUYHOrO ne-
pesofia cTaHAapTa, ykasaHHOro B NyHkTe 4

2 BHECEH TexHuyeckum KOMUTETOM MO cTaHgapTtusaummn TK 358 «AkycTuka»

3 YTBEPX/EH V1 BBEJEH B IENCTBUE Mpukasom degepanbHOro areHTCTBa o TeXHUYecKomy pe-
rynupoBsaHuio u metposorum ot 15 gekabpsa 2009 r. No863-cT

4 HacToAwwii cTaHgapT naeHTUYeH MexayHapogHomy ctaHaapTty MICO 226:2003 «AkycTuka. CtaHgap-
THble KpMBble paBHON rpomkocTu» (ISO 226:2003 «Acoustics — Normal equal-loudness-level contours»)

Mpn NpYMEHeHNN HaCTOoSALLero cTaHAapTa peKOMeHAyeTCs UCNO0/1b30BaTb BMECTO CCbIJIOYHbIX MeXAyHa-
POAHbIX CTAHAAPTOB COOTBETCTBYIOLLME MM HaLMOHa/bHble cTaHfapThbl Poccuiickoin degepaummn n Mexrocy-
[apCTBEHHble CTaHAapTbl, CBEAEHUS O KOTOPbIX MPUBEAEHbI B ONONHUTENbHOM NpUnoxeHut JA

5 BBEJEH BINEPBbLIE

NHopmaLusa 06 M3MEHEHUSAX K HACTOsILLEMY CTaHAap Ty Ny6/IMKyeTCs B €Xero4Ho U3gaBaeMoMm UH-
hopmMaLMoHHOM yKaszaTesne «HaluoHabHble CTaHgapThi». a TEKCT U3MEHEHUI 1 MONPABOK — B eXeme-
CAYHO M3aBaeMbIX MH(POPMALMOHHbIX YKasaTeNsax «HaumoHanbHble cTaHgapThi». B ciyyas nepecmoTpa
(3aMeHbl) UM 0TMEHbl HACTOSILLLEr0 CTaHAapTa cooTBeTCTBYHLee yBefoMIeHne 6yaeT ony6/MKoBaHo
B €XeMeCsYHO U3aBaeMOM UH(POPMALMOHHOM YKasaTe e «HaluoHanbHble CTaHaapThi». COOTBeTCTBY-
oLas UHYopMaLms, yBeoM/eHNe N TEKCTbl pa3MeLLalnTca Takxke B MHOpPMaLoHHO! cucTemMe o6LLero
nosib30BaHUs — Ha ohuLManbHOM caiiTe defepasibHOro areHTCTBa N0 TEXHUYECKOMY PETY/IMPOBAHUIO U
MeTpPO/orMn B ceTu MIHTepHeT

© CraHgapTuHdgopm. 2010

HacToswuii cTaHAapT He MOXET GbITb MOMHOCTbLIO UM YACTUYHO BOCNPOU3BEEH, TPaXMPOBaH U pac-
MPOCTPaHEH B kayecTBe OhMLManbHOMO U3fanns 6e3 paspelleHus defepasibHOro areHTCTBa No TeEXHNYEeCKo-
MY perysiMpoBaHuio U1 METPOosIorim
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CCbIJIOYHOMY HaLMOHaNbHOMY cTaHAapTy Poccuiickoit ®epepaunmn (M geiicTeytollemMy B
3TOM KayecTBe MeXrocyfapCTBEHHOMY CTaHfapTy).

Bubnuorpadusa




FOCT P NCO 226—2009

BeeneHve

KpuBble B KoOpAuHaTax «4yacTtoTa — YPOBEHb 3BYKOBOIO AaBfIEHWA», onpefensioLine COBOKYNHOCTb
YNCTbIX TOHOB, BOCMPUHMMAEMbIX PABHbIMU N0 TPOMKOCTM, BbipaxkatoT hyHaMeHTaslbHble CBOWCTBA c/yxa ve-
NloBeKa ¥ ABNAOTCA OCHOBOW NCKUX0aKyCTUKM. MOpor CAbIUMMOCTH B CBO6GOAHOM 1 AN Y3HOM 3BYKOBbIX MO-
NAX N KPUBbIE paBHOW rPOMKOCTM 6binn BBeAeHbl CO 226:1987.

MpumMmeyaHue — PaBHble YPOBHM FPOMKOCTM MOFYT 6bITb ONpeAesieHbl U 4715 YaCTOTHbIX MoMoC Wwyma. O4HAKo
HACTOAWMIA CTaHAAPT yCTAaHAB/IMBAET KPVBbIE PABHO FPOMKOCTM TOJTbKO YNCTbIX TOHOB, TaK KaK AJ151 MOCTPOEHUSI KPUBLIX B
YaCTOTHbIX NOJIOCAX HEAOCTATOUYHO AAHHbIX, HO OH MOXET 6bITb MPUMEHEH ANA WYMa B TPETbOKTABHbIX/OKTABHbIX MO/IOCAX.

B xofe nepecmoTpa HacTosLLero ctaHgapTa BBUAY Heo6XxoAMMOCTU yCTaHOB/IEHUSA NOPOroB C/bILLUMOC-
TU ¥ BbISABUBLLEWCA HELOCTATOYHOCTYM aHHbIX 06 YPOBHAX FPOMKOCTM NMPUHATO peLleHne pasgennTb Noporo-
Bbl€ 1 HE OTHOCSALLMECH K NOPOoramM CbILUMMOCTUN AaHHble Ha [iBa OTAE bHbIX AOKYMeHTa. Moporu CrbIlWmnMocTH
ycTaHoBsieHbl MICO 389-7:1996 «AkycTuka. ONopHbIil HY/b AN KannbpoBKy ayAMoMeTpruyYeckoro obopyaosa-
Hus. YacTb 7. OnopHble MOporu CAbILLMMOCTK B YC/I0BMAX CBOGOAHOIO 1 ANdPY3HOro 3ByKOBOr0O NOMSA» Kak
4acTu cepun MexayHapoAHbIX CTaHAAPTOB, OTHOCALLMXCSA K ONMOPHbIM HY/1EBbIM 3HAYEHUAM A5 KannbpoBKu
ayauomeTpuueckoro o6opyaoBaHus. Kpusble paBHON rPOMKOCTV MpeAcTaB/eHbl B HACTOSALWEM CTaHaapTe.
OHM YTOYHEHbI NO cpaBHeHuto ¢ ICO 226:1987.
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HAUMOHANBbHbBIMN CTAHOAPT POCCUMCKOW OSEJLEPALUNMN

AKycTuKa
CTAHIOAPTHbIE KPVUBbLIE PABHOWN FPOMKOCTU

Acoustics. Normal equal-Joudness-level contours

faTa sBefeHuns — 2010—12—01

1 O6nacTb NpUMeHeHus

HacToswwmii ctaHfapT ycTaHaBAMBaeT COBOKYMHOCTU YPOBHS 3BYKOBOro AaBneHus (ganee — Y3[) u
4acTOTbl HEMPEPbIBHbIX YNCTbIX TOHOB, BOCAPUHMMAEMbIX UCMbITYEMbIMW, PABHLIMI MO TPOMKOCTUW. YCTaHaB-
NBaeMmble 3HaYeHns NosyyYeHbl Npy cregyLwmnx yCroBusx:

a) 3BYKOBOE Mosie Npu OTCYTCTBUM UCMNbITyeMOro o6pa3oBaHo CBOGOAHO pacnpocTpaHsioLenca nioc-
KO BOJIHO;

b) WCTOYHWK 3BYKA HaXOA4UTCH MPSAMO Nepes, UCNbITyeMbIM:

C) 3BYKOBbIE CUTHAsIbl AB/IAOTCA YACTbIMU TOHAMMU;

d) Y3[ n3amepsaioT B TOUKE PacnoOXEHUS LEHTPa rofoBbl UCMbITYEMOro, HO NPY ero 0TCYTCTBUK;

€) npocnylvBaHue SBnseTcs buHaypasbHbIM:

f) mcnbiITyembiMy ABNAOTCA MIOAN C HOPMasibHBIM C/IyXOM B BOo3pacTe oT 18 A0 25 neT BKNIUYUTENBHO.

B npunoxeHun A B rpachnyeckoM Buze 1 B Tab/IMYHOM B NMPUIOXEHUN B NnpuBefeHbl flaHHble ANS TPeTb-
OKTaBHOro psaga yacTtoT oT 20 Ao 12500 My, BKNounUTEIbHO B cOOTBETCTBUM C MICO 266.

2 HopmaTuBHbIE CCbIKN

CnepytoLinii cCbINOYHbIV CTaH4APT ABNSETCS 06A3aTe lbHbIM A1 NPUMEHEHNA HACTOALLEro cTaHAapTa.
HefaTupoBaHHYH CCbISIKY OTHOCAT K NOCNeAHel pefakLuy CCbITOYHOTO CTaHAAPTA, BK/KYas ero U3MEHEHMS.
NCO 266 AkycTtuka. MNpepgnoutuTtencHble yacToThl (ISO 266. Acoustics — Preferred frequencies)

3 TepMUHbI 1 onpeaeneHns

B HacToswem cTaHAapTe NpMMeHeHb! cneayllme TepMUHbI C COOTBETCTBYIOLMMY ONpeaeneHnsaMu:

3.1 yenosek ¢ HopManbHbIM cnyxoM (otologically normalperson): YenoBek ¢ HOpMasibHbIM COCTOSA-
HVWEM 34,0pOBbS, HE MMEILLMIA CUMNTOMOB YLLUHbIX 60/1e3Hel, 6e3 cepHbIX NPOBOK B YLWHbLIX KaHanax, He noa-
BepraBsLUMiicA B NPOLLIOM Ype3MEPHOMY BO3AENCTBUIO 3BYKA, TOKCUUHBIX A5 YLLEe BELWECTB 1 HE NMEILLMIA B
poay HacneACTBEHHOW noTepu cnyxa.

3.2 cBobopgHoe 3BykoBoe none (free sound field): 3BykoBoe nose, B KOTOPOM B/IMSIHUEM Orpaxgato-
LLMX MOBEPXHOCTEN MOMELLEHUSI HA 3BYKOBbIE BOJIHbI MOXHO NpeHebpeyb.

3.3 yposeHb rpomkocT (loudness level): BenuunHa B hoHax, YMCIEeHHO paBHas Y3/, onopHoro 3syka
B Aeumbenax, co3faHHOro )poHTasbHO najarolleli naockol 6eryuieli cMHyconaasnbHOW BOMHOM 4acToToW
1000 Iy, rpOMKOCTb KOTOPOrO paBHa rPOMKOCTM OLLEHMBAEMOTO 3BYyKa.

3.4 cooTHoweHMe paBHOI rpomkocTu (equal-loudness relationship): Kpusas unu dyHKLmMS, Bbipaxa-
oLwasn cBaA3b MexXay YPOBHEM rPOMKOCTU U Y3/, UMCTOro TOHa Ha AaHHOoI YacToTe.

M3paHne ohuymanbHoe
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3.5 kpuBas paBHoi rpomkocTu (equal-loudness-level contour): padmk B koopauHaTax «Y3[ — vac-
TOTa». OpAMHaTbl TOYEK KOTOPOro COOTBETCTBYIOT 4acTOTe YWCTbIX TOHOB, BOCMPUHMMAEMbIX PaBHbIMU MO
rPOMKOCTH.

3.6 cTaHgapTHas kpuBas paBHoOW rpomkocTu (normalequal-loudnoss-level contour): Kpusasi paBHoii
FPOMKOCTM, NOCTPOEHHAA N0 yCPeAHEHHbIM OLLYLLIEHNAM NofAei ¢ HopManbHbIM CIyXOM B Bo3pacTe oT 18 fo
25 neT BKNOUNTESBbHO.

NMpumedyaHune — MeToA NOCTPOEHNSA CTAHAAPTHLIX KPUBLIX PABHOV FPOMKOCTY MPUBEAEH B NpuioxeHun C.

3.7 nopor cnbiwmmocTn (threshold of hearing): Y3/. npu koTopom ncnbiTyemslii B 50 % cnyyaes no-
BTOPHbIX UCMbITAHUIA, COOTBETCTBYIOLLMX ONpeAeneHHbIM YC/I0BUSAM, NPaBUbHO YKa3blBaeT Ha/lnyme 3Byka.

4 ®opMysbl AN NOCTPOEHUST CTaHAAPTHbLIX KPMBbLIX PaBHOM FPOMKOCTU

4.1 PacyeT Y3/l N0 YPOBHI rPOMKOCTM

Y304 Lp,ab. unctoro ToHa yactoToii f. umeroLwmin ypoBeHb rpoMkocTh LN, ooH. paccumnTbiBatoT no hopmy-
ne

YU=— IgA,-~"+94. 1)
of

rae A, - 4.47 +1CU +(10002a"  1.15) +

[, — nopor cAbIWNMOCTK:

a, — rnokasaTteslb 9KCMNOHEHTbI A/151 OLLYLeHNUS TPOMKOCTH;

Lu— mMopynb nepefaToyHoi hyHKLUN IMHENHOW CMCTEMbI, HOPMUPOBAaHHBIN Ha YacTtoTe 1000 Iy,
3HaueHNst AaHHbIX BE/IMYMH NpUBELEHb! B Tabnuue 1.

Ta6nuya 1— 3Ha4yeHUsi NapaMeTpPoB A1 pacyeta CTaHAapTHbIX KPMBbLIX PaBHOV rpOMKOCTM no dopmyne (1)

Yacrtota I Iy “ 1 <npb 7>pb YactoTta N1 Ty a, t-v OB 7, 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 2.2

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 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 26.5 3150 0.243 2.5 -6.0
125 0.349 -6.2 22.1 4000 0.242 1.2 -5.4
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

®opmyny (1) NPUMEHSIOT Ha BCEX YacToTax AN 3HAYEHU YPOBHSA rPOMKOCTHM, NpeBblluaowmnx 20 ¢oH,
HO MEeHbLLUNX YKa3aHHbIX HUXe npeaenos:

90 choH gnsa yactot ot 20 go 4000 Iy,

80 ¢poH ans yactot oT 5000 go 12500 Iy,

BcnepcTaue HepocTaTka akcnepMMeHTabHbIX AaHHbIX 415 YPOBHEHR rpoMKocT MeHee 20 hoH. a Takke
NS ypoBHeli rpoMKocTy B MHTepBasie oT 90 Ao 100 ¢hoH B AnanasoHe yactoT oT 20 go 1000 Ny (nmetoTcs faH-
Hble TO/TbKO OAHON MccnefoBaTenbCKoN opraHmsauny Ans 3Havenms 100 dooH) hopmyna (1) MoXeT CnyXuTb
NVWb AN OPUEHTUPOBOYHOW oueHkn Y3[,.

2



FOCT P NCO 226—2009

4.2 PacueT ypoBHei rpoMkocTun no ¥3[,
YpoBeHb rpOMKOCTU Lw, poH. uncToro ToHa yactotoit f ¢ Y3 L . ab, paccuntbiBaoT no hopmyne

Lw= 40Ige,+ 94. (2
roe

“n»
\ILZbL. a1

B,= 04-10 - Q4-105 +Q005135.
I
I
Tf, a, n Lu npuBeaeHbl no 4.1.
Mpwu pacyeTe no chopmyre (2) UMEKT MECTO Te Xe OrpaHnYeHuns, 4To nNpu pacyeTtax no coopmyne (1).
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MpunoxeHue A
(o6s3aTenbHoe)

CTaHgapTHble KpUBble PaBHOW FPOMKOCTM YNCTbIX TOHOB NPU NPOCAYLWUBAHWUN
B YC/IOBUSAX CBOGOAHOr0 3ByKOBOTO MOMSA

LaBnMvis, 0B

MpumeyvaHunsa:

1 Fpadmk nopora cnbIWMMocT ,M306paxeH NYHKTUPHON NUHUEN.

2 KpuBasi c ypoBHEM rpoMKOCTU 10 ¢hOoH n3obpaxkeHa ToYKamK, Tak Kak HeOCTaTOUYHO faHHbIX B MHTepBase OT no-
pora cnblwmnmocTn Ao 20 hoH. Kpnsasa ¢ ypoBHeM rpoMkocTn 100 hoH TakxKe naobpaxeHa ToukaMu, Tak Kak 418 ee NocTpo-
€HVS UMEKTCA AaHHble TONbLKO OAHOW MccnefoBaTeNbCKOW opraHn3aunm.

PrcyHok A.1 — CTaHAapTHble KpriBble PaBHOW FPOMKOCTU YMCTbIX TOHOB (6MHaypasibHOe npociylnBaHne
B CBOGOAHOM 3BYKOBOM Mosie, (OpOHTa/IbHOE NageHne 3ByKa Ha UCMbITYeMOoro)



FOCT P NCO 226—2009

MpunnoxeHune B
(o6s3aTenbHoe)

Tabnuubl cTaHAAPTHLIX KPUBbIX PABHOW TPOMKOCTM YMCTbIX TOHOB NPW NPOCAYLWNBaHNN
B YC/IOBUSIX CBOGOAHOT0O 3BYKOBOTO MOMSA

Ta6nunuya Bl — Y3/[.cooTBeTcTBYyOLWM/ 3aaHHOMY YPOBHIO TPOMKOCTM YUCTbIX TOHOB, B inana3oHe 4acToT OT
20 o 12500 Iy,

Y34, b
YpoBeHb
rPOMKOCTW. YacroTta. Ny
hoH
20 25 315 40 50 63 80 100 125 160
10 (83.8) (75.8) (68.2) (81.1) (55.0) (49.0) (43.2) (38.1) (33.5) (28.8)
20 89,6 82.7 76.0 69.6 64.0 58.6 53.2 48.4 43.9 39.4
30 94.8 88.5 824 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 95.4

100 (128.4) (124.2) (120.1) (116.4) (113.4) (110.6) (108.2) (106.2) (104.5)  (103.0)

MpoponxeHne Tabnuubl B.1

y34.n6
YpoBeHb
rPOMKOCTW. Yacrota. 'y
thoH
200 250 315 400 500 630 800 1000 1250 1600
10 (24.8) (21.3) (18.1) (15.1) (13.0) (11.2) (f0.0) 10,0 (11.3) (10.4)
20 35.5 32.0 28,7 25.7 23.4 21.5 20.1 20.0 215 21.4
30 44.8 41.5 38.4 35.5 33.4 315 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

) 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 — —

OkoH4yaHve Tabnuubl B.1

y34.46
YpoBeHb
rPOMKOCTH, Yacrtora. 'y
choH
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 14.3 151 18.6 25.0 315 34.4 33.0
30 28.8 26.0 25.0 26,0 29,4 355 41.7 44.6 42,5
40 39.2 36.5 35.6 36.6 40.0 45.8 51.8 54.3 515
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 88.2 87.4 88.7 — — — — —
100 — — — — — - — — —

MpumMmeyaHue — 3HaYEHUS B CKOBKAxX NPUBEAEHbI TOMLKO 4151 CBEAEHUS.
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Ta6nunuye
Ao 12500 Iy,

¥30.46

B.2 — YpOBHM rpOMKOCTU, COOTBETCTBYIOLWME 3a4aHHOMY Y3/l uMCTbIX TOHOB B Anana3oHe 4yacTtoT oT 20

20

(4.4)
20.8
40.3
61.1
82.2

25

(15.9)
32.7
51.7
71.6

(91.7)

MpogonxeHvne Tadbnuubl B.2

Y30.405

0
10
20
30
40
50
60
70
80
90
100
110
120

200

(6.2)
(14.6)
24.8
36.0
47.9
60.2
72.6
85.2
(97.7)

250

(8.9)
(18.0)
28,4
39.6
51.2
63.0
749
86.9
(98.9)

OKOH4YaHue Tabnuubl B.2

y34. nb

0
10
20
30
40
50
60
70
80
90

100
110
120

2000

(12.5)
218
312
40.8
50.4
60.1
69.8
79,5
89.2

2500

(6.1)
(15.1)
24.3
33.8
43.4
53.0
62.7
72.4
82.1

315

(12.1)
26,2
433
61.8
80.7

(99.8)

315

(11.8)

21.3
31.8
42.7
53.9
65.3
76.7
88.2

(99.7)

3150

(7.4)
(16.2)
25.3
347
44.2
53.8
63.5
73,2
82.9

YpoBeHb FPOMKOCTH, (HoH

YacToTa. Ny
40 50 63 80
- - - (7.5)
— (6.0) (10.9) (16.5)
(8.9) (15.2) 21.8 28.4
20.6 28.2 355 42.2
35.7 43.6 50.7 57.0
52.7 60.1 66.5 721
70.4 77,1 82.7 87,5
88.5 (94.3) (99.0) -
YpoBeHb rpoMKOCTM, OOH
Yacrora. 'y,
400 500 630 600
(5.5) (7.3) (8.9) (10.0)
(14.5) (16.7) (18.6) (19.9)
24.4 26.6 28.5 29.9
34.7 36.9 38.7 40.0
45.4 47.3 48.9 50,0
56.3 57.9 59.2 60.1
67.2 68.5 69.5 70.3
78.2 79,1 79.9 80.4
89.2 89.8 (90.2) (90.5)
YpoBeHb rPOMKOCTH, ChOH
Yactora. 'y,
4000 5000 6300
(6.8) — —
(15.4) (12.3) (6.0)
24.5 21.3 (15.3)
33.8 30.6 24,8
43.2 40.0 34.4
52.8 49.6 44.1
62.4 59.2 53.8
72.0 68.8 63.6
81.7 78.5 73.4

NMpumeuaHue — 3HAYEHUS B CKOGKax NpuBeAeHbl TOMBbKO A/ CBEAEHUS.

100

(4.3)
(11.6)
21.9
34.2
47.8
62.0
76.4
(91.0)

1000

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
100.0

8000

(9.1)
(18.6)
28.3
38.2
48.3
58.4
68.5
78.6

125

(7.3)
(16.0)
26.9
39.3
52.5
66.1
79.9
(93.8)

1250

(8.8)
(18.6)
28.4
38,2
48.1
57,9
67.8
77.6
87.4

10000

(7.1)
(15.9)
25.5
35.6
46.0
56.7
67.4
78.2

1600

(9.6)
(18.7)
28.1
376
47.3
S6.9
66.7
76.4
86.1

12500

(8.1)
(17.0)
27.3
38.3
49.9
61.7
73.6
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MpunnoxeHne C
(cnpaBo4HOe)

KomMMeHTapun K MmeToAy NOCTPOEHUSI CTAHAAPTHbLIX KPUBbIX PABHOW TPOMKOCTU

C.1 3JKcnepuvmeHTallbHble faHHble

CTaHpapTHble KpuBble paBHOV FPOMKOCTU YMCTbIX TOHOB NPY NMPOC/YLIMBaHUN a yC/OBUAX CBOGOAHOIO 3BYKOBOTO
nons, yctaHasnmeaemble MCO 226. nony4yeHbl No pe3ynbratam 12 HesaBUCUMbIX uccnegoBaHuii {11—(12). B 601bLWNH-
CTBe c/lyyaeB YC/I0BUS 3KCNEPVMEHTOB Mo Tpe6GoBaHUSAM K UCMblTaTe/IbHbIM BO3AeCTBUAM U UCMbITYeMbIM UL aM YA0B-
netTeopann pekomeHayembiM (CM. [13)). OTKNOHEHMA OT pPeKOMeHAYeMbIX YCMOBWIA UCMbITaHWI MOryT 6biTb NPU3HaHbI
HecyleCTBeHHbIMU. OT/IMYNTENbHbIE 0COBGEHHOCTN UCCef0BaHunii npueeaeHsbl B Tabnuue C.1.

C.2 PacuyeTHble chopMmy/bl

KpviBble paBHOW rPOMKOCTM CTPOSIT B KoopAmHatax «4yactoTa — Y3/[». M0oCKO/IbKy 3KCNepUMeHTaslbHble AaHHble
AN NOCTPOEHUA KPUBBIX AUCKPETHbI, OHU A0/HKHbI COOTBETCTBYIOLWMM 06pa3oM MHTepnosMpoBaTbes. [JNA aToro CTpoaT
MOAENbHYI (PyHKUMIO, MPeACcTaBsIoLLY0 CO60/i COOTHOLWEHMEe paBHOW rPOMKOCTU. 3HaYeHMA napamMeTpoB 3TON hyHKLUK
nosly4atoT Mo aKCNepuMeHTa/IbHbIM [aHHbIM METO0M HaMEeHbLINX KBaApaTos.

WNHTepnonsayns no ocu Y3/, BbINOMHANACH C MOMOLLbIO MOAENbHOW (DYHKUNM TPOMKOCTU. PYHKLNS TPOMKOCTM Npej-
cTaBNseT CO60l 3aBUCUMOCTbL FPOMKOCTU 3BYKa OT ero ¥3/l. B kauecTBe MOAeNbHOW (OYHKLUN FTPOMKOCTM YMCTOro ToHa /
MOTYT 6bITb B3ATbl, O4EBUAHO, (PYHKUMM pa3/IMyHOro Buaa. B HacToswem cTaHgapTe ncnosib3oBaHa (MYHKLMA:

(c.1)

rae ¢ — pasmepHas NocTosHHas;
p — 3BYKOBOE [aBJIeH/e YNCTOro TOHa;
O — nokasaTesib 3KCMOHEHTbI BOCNPUATAA FPOMKOCTU:
p, — 3BYKOBO€ faBJieHMe, COOTBETCTBYIOLLEE NMOPOry C/bILMMOCTU.

AaHHasa dyHkuma npuBegeHa B (14) n [15) . HECMOTPS Ha NPOCTOTY, XOPOLUO ONUCBLIBAET FPOMKOCTb YNCTOro TOHA
npu yc/ioBUN OTCYTCTBUSA MacKupyrouero wyma (cm. (16)).

Kpome TOro, B (17) oTMeuaeTcs, Y4TO Npu OLEHKe TPOMKOCTU MMelT MecTo ABa npouecca: «npoLecc BOCNpUsATUs
rPOMKOCTU» U «[MPOLECC YNC/IEHHOW OLEeHKN». B COOTBETCTBUMN C 3TUM NpeAsioxeHa ABYX3BEHHasA Mofesb, B KOTOpPOii pe-
3ynbTaTtbl 060X NPOLECCOB ONUcaHbl pasfesibHbIM Npeo6paszoBaHneM 3ByKOBOI aHeprun. Bonee Toro, B peanbHO Cnyxo-
BOW CUCTEME W3NYYEHHbIi UCTOYHUKOM 3BYK NpeobpasyeTcs nepefaTtovyHOn yHKUMel HEKOTOPOIU NIMHENHOI cucTemsl,
BK/IloYatoLleii Bcebsi nepefaToyHyto DYHKLMIO ro/1I0Bbl YesI0BEeKa, nepefaTtoyHble (PYHKLUM HAPYXXHOTO U CPeAHero yxa. a
TaKXe /IMHEHOW MexaHUYecKoi YacTu BHYTPEHHero yxa. MepegaToyHas PyHKLUUS AAaHHOW IMHeNHOW cnucTeMbl ncyepnbi-
Ballie onucbiBaeT NepeAaTouHyo (PYHKLUMIO MexXAy NCTOYHUKOM 3ByKa U BOCMPUSATMEM FPOMKOCTU. B COOTBETCTBUM C Bbl-
Wecka3aHHbIM NPOLECC OLeHK/ FPOMKOCTU NpeACcTaBASa0T COCTOSAWMM U3 Tpex vacTeii:

- Npeo6pa3oBaHue 3ByKa JIMHEHOW CUCTEMOW;

- BOCMpUSATUE TPOMKOCTMU.

- YNC/IeHHas OLeHKa rPOMKOCTU.

Ha pucyHke C.1 npuegeHa 6/10K-CXxeMa ONMCaHHOW Moaenu.

PucyHok C.1 — Bnok-cxema mofesin npouecca OLeHKN rPOMKOCTU

FPOMKOCTb B COOTBETCTBUU C AlaHHOW Mozenbio 1 yHKumen rpomkocTtu (C.1) paccunTbiBatoT no popmyne
/- be{((Sp)* -(Upf°}y. (C-2)

roe U — o6beAuHeHHas nepegatoyHas PyHKUMS TMHEHOR cuctemsl;
Cc— 06befMHeHHas pa3mMepHas NOCTOAHHasA;
a — nokasaTtesib 3KCMOHeHTbl «fnpoLecca BOCNPUATUA FPOMKOCTU»;
O n (l— aHanornyHble NapamMeTpbl «NpoLecca YACEHHOW OLeHKN*.
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CooTHoOLeHNe paBHOl FPOMKOCTU, 3aBUCALLee OT 3BYKOBOTO [aB/IeHNs, MOXeT 6biTb BbIPaXXeHO TaK Xe. Kak thyHK-
UM yactoTbl. Korga rpoMKoCTb YMCTOro TOHa YacToToii 1000 Iy paBHa rpOMKOCTM YMCTOTO TOHA 4acTOTOW (. U3 dopmy-
nbl (C.2) moxeT 6bITb NoNyYeHa popmyna

p?- N-1(P*Br - p?," >+<<Jp*)ie' Nor. <c'3>

roe  p,— 3BYKOBOe AaB/ieHWe YNCTOro TOHAa Ha YacToTe (, Korga ero rpoMKoCcTb paBHa rPOMKOCTM YMCTOrO TOHA, MMetoLe-
ro yactoty 1000 'y n 3ByKoBOe faBrieHne p,:
ptf— 3BykOoBOe faBneHune, COOTBETCTBYOLLEE MOPOry C/AbIWMMOCTM Ha YacToTe £
P, — 3BYKOBOe faBJIeHWEe, COOTBETCTBYIOLLEE MOPOry CAbIWMMOCTU Ha YyacTtoTe 1000 Iu;
a,una,- nokasartenu 3KCMOHeHTbl ANA YACTbIX TOHOB Ha YactoTtax / n 1000 'y COOTBETCTBEHHO;
U,— mMoaynb nepefaTtoyHol (oyHKLMM TINHERHOW CUCTEMbI, HOPMUPOBAHHOM Ha YyacToTe 1000 My Tak. 4yTo (J/lom m 1.

Mpu BbIBOAE hopmynbl (C.3) npegnonaranock, 4To napameTpbl b 1 p «npouecca YNCNEHHOW OLEHKU» He 3aBUCAT
OT YacToTbl. C NOMOLBLIO MOYHYEHHBIX POPMYT MOXHO paccumnTatb Y3/, Unctoro ToHa Ha yactoTte /. 'l F[POMKOCTb KOTOPO-
ro paBHa rpPOMKOCTM YMCTOro TOHa Ha yactoTe 1000 Iy,

dopmyna (C.3) moxeT 6bITb NpeobpasoBaHa a oopmyny (C.1) 3ameHO BEIMYUH pr p_.p,,, P, W U,na L, m 20Ig(p/pal
L" = 20lg(p/p0). I, = 20!a(p./p0), I', = 20!803,/pc>un Lu ~ 2014(1/,) cooTBeTCTBEHHO, rae p0* 20 mkMa. nr npuHUMaroT pas-
HbiM 0,25. noporoBoe 3HayeHue I, - 2.4 6. ®opmyna (C.3) nyTem TOW e 3amMeHbl MOXeT 6bITb Npeobpa3oBaHa a hopmy-
ny (C.2).

MokasaTenb 3KCMOHeHTLI &, Ha YacToTe 1000 My NpuHMMatoT paBHbiM 0.25 no cneaytowenn npuumHe. TUNUYHOE 3Ha-
YyeHue at. NONyyYeHHOe C MOMOLbKD MeToAa OLeHKM abCoNTHOro 3HayeHuss rpomkoctn AME (Absolute Magnitude
Estimation), paBHo 0,27 (0.54 ansa 3BykoBoro gasneHus) (15). FpoMKocTb. nonyyvyeHHas B AME-akcnepumeHTe. npaBu/ibHO
OnucbIBaeT BbIXOAHOW CUrHan ABYX3BeHHOl mMogenu. Takum o6pa3om, 3HauyeHne nokasaTens 3KCNoHeHTbl 0.27 cooTBeT-
cTBYeT U, |1B npuBeaeHHbIX Bbilwe hopmynax, rae p = 1,08. laHHOe 3HaveHne p onpegeneHo B[18J. Mo3ToMy nokasaTtenb
3KCMOHEHThI «, Ha YacToTe 1000 My B3ST paBHbIM 0,25 (0.25 = 0,27/1.08).

C.3 OnpepeneHne 3aBUCMMbIX OT HacTOTbl 3Ha4YeHUt napameTpoB Tabnuubl C.1

KpuBble paBHOW rPOMKOCTM MOTYT 6bITb MOCTPOEHbLI, ecnin B popmyrie (C.1) n3BeCTHbI 3HaYeHUS 3aBUCSLLMX OT Yac-
ToTbl NnapameTpoB ah Luwn I,. 3T 3Ha4YeHNa paccunTaHbl NO IKCNEPUMEHTANIbHLIM faHHbIM cneaylowmnm o6pasom.

a) lVcnonb3oBaHbl CpefHMeE 3HAYEHUSA, 3a UCK/TIOYEeHNEM pe3ynbTaToB ABYX UccrefoBanuii (19.21). NMoporu cablwm-
MOCTU A1 KaXA0W 4YacToTbl B gunanasoHe oT 20 go 12500 Iy (3)—(9). (11). (12), (20). (22). (23) npeacTaBieHbl cpegHUMKN
3HaYeHMAMU pe3y/ibTaTOB BCEX MCCMeAOBaHWUiA, a 3aTeM MHTepnonupoBaHbl dyHKUMel Kybuyeckoro 8-cnnaiiHa. Pesynb-
TaT npeactaBneH BTabnuue C.1 3Ha4eHUAMU BENUUUHDLI . UNCNO MCNbITYEeMbIX UL, NPU BbIYUCAEHUN CMNaiHa He YUnTbl-
Ba/10Chb.

b) 3HauveHns a,n Bdopmyne (1)onpeaeneHbl NO IKCNEPUMEHTANBHbLIM AaHHbIM (1)— (12) HennHeliHbIM MeToA0M
HaMMeHbLNUX KBagpaToB. [pMeHsNach B3BelleHHas BEIMYMHA CTaHAAPTHOM OWNGKK, T. €. CTaHAapPTHOe OTK/IOHEeHWe fe-
NIMNOCb Ha KOPEeHb KBaApaTHbI U3 YMucia UCNbITyeMblX NuL,. MonyvyeHHble 3HaYeHUs U, 3aTeM MHTEPNOSIMPOBaIUCL Ky6u-
YeckuM B-cnnaiHoMm. PesynbTaT npefcTaBnieH B Ta6nuue 1 3Ha4YeHUSIMU BENTMUUHBI ar

c) 3HayeHus Lu NnOBTOPHO OLEHMBANMMUCL C NOMOLLbI hopMy/ibl (1) No HallgeHHbIM a,. HoBble 3HaYeHnss LunHTep-
nonvposanucb Ky6uyeckum B-cnnaiiHom. Pe3ynbTaT npeactaBneH B Tabnuue 1 3HayeHUsMU BeNUUYUHbI Lu.

C.4 OueHka COOTBETCTBUA KPUBbIX PABHOW FPOMKOCTU 3KCMEPUMEHTaNbHbIM AaHHbIM

OueHKa KpUBbIX paBHOW FPOMKOCTM NMpoBefeHa B Auana3oHe 4acToT oT 20 Ao 12500 lu. NocKonbKy ANs1 4acToT
Bbiwe 12500 My BenMK pa3bpoc aKCnepuMeHTaNbHbIX AaHHbIX. Ha pucyHke C.2 nokasaHbl 3KCNepUMeHTaNbHble [laHHble,
cTaHfapTHble KPpUBble PaBHOV FPOMKOCTU, BK/ItOYas KPUBYHO nopora cibliwnmocTu (1)—(12). (19)—(23).
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» Hy»xHoroaw n—, 1

160
140 O603HaveHus
130
120 v no (1] (30)
110 m o[
1;’3 « no[9](34)
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70 v 1o [B]

< no[10] (30)
60 a no[20] (NC)
40
30 3[1: LpLypHXs Na 3ayMHOMY
20 [aBEeHNO
100 MC: Nopor cfuiawocTU
0
00
70
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30
40
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20
BO
70
60
40
80
20
10
D

YaTum, Iy
pumMevYaHuns:
[laHHble n3mMepeHunii No 3ByKOBOMY AaBrieHunto (3[1) nosyyeHbl TONbKO A5 HUSKUX YacToT (CM. Takxe Tabnuuy C.1
' b) B Held].
padunyeckummn cMMBoaMn OTMeYeHbl IKCNePUMEHTalIbHbIE [iaHHble, KpUBble paccuuTaHbl Mo hopmyne (1).

PucyHoOK C.2 — KpuBble paBHOV FPOMKOCTM YMCTbIX TOHOB MNPy CTAHAAPTHOM MPOC/IYLUNBAHNM
B YC/I0BMSIX CBOGOAHOTO 3BYKOBOIO MoJIs
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MpunoxeHne A
(cnpaBo4HOE)

CBefieHNS 0 COOTBETCTBUM CChIJIOYHOTO MEXAYHAPOAHOTO CTaHAapTa CChIIOYHOMY HaLMOHANbHOMY
cTaHgapTy Poccuiickoii ®egepauun (U 4elicTBYOLLEMY B 3TOM KauyecTBe MeXrocysapCTBEHHOMY

cTaHgapTty)
Ta6bnuya [JA1
O603Ha4YeHNe CCbUTOYHOTO CreneHb O603HayYeHNe 1 HaMeHOBaHVE COOTBETCTBYHOLLETO
WCSilyHapoAHOro cTaHzapTa cocTueTcToust HaLWOHa/IbHOTO CTaHzapTa
NCO 266 oT FOCT 12090—80 YacToTbl A/19 aKyCTUYECKUX namepeHunii. Mpea-

noyTuUTesibHble pAabl

NMpumedyaHne— BHacTosAwel Tabnuue ncnonb3oBaHbl cneaylolme yc/ioBHble 0603Ha4YeHUsi CTENEHN COOT-
BETCTBUA CTaHAapTOB:
- IOT — nAeHTUYHbIV cTaHAapT.
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