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MNpegncnosne

Llenu, ocHOBHble NPUHUWMBI K 06 Ke NpaBuia NpoBejeHnsa paboT Mo MexrocyjapCTBeHHONM cTaHjap-
Tnsauun yctaHosnenol FTOCT 1.0 -MexrocygapcTtBeHHas cuctema ctaHgaptunsaymn. OCHOBHbIE MOJTOXEHUSA»
n rOCT 1.2 «MexrocyfgapcTBeHHas cuctema craHgaprtusauuu. CtaHgapTbl MexrocyfapCTBeHHble, npasu-

fla 1 pekoMeHgauuMm no MexrocyaapcTBeHHol cTaHgapTusaymu. NMpasuna paspaboTku, NPUHATUSA, 06HOBe-
HUS N OTMEHBbI-

CBefileHnsa o cTaHgjapTe

1 NOATOTOB/IEH ABTOHOMHOII HEKOMMEpPYECKON opraHmM3aunein -HayyHo-TEXHUYECKUI LEHTP cepTu-
hukaumn anektpoobopygosaHusa «MNC3M» (AHO HTLICD «MNC3l») Ha ocHOBe COGCTBEHHOrO nepesoja Ha
PYCCKUI1 A3bIK aHT0A3bIYHON BepCcUnN ctaHaapTa, ykasaHHOro B nyHkTe 5

2 BHECEH ®epepanbHbiM areHTCTBOM N0 TEXHUYECKOMY PerysiMpoBaHuio U MeTposaorum

3 MPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHgapTusauuun, meTtposiorum n ceptudukaynm (npo-
TOKON OT 4 flekabpsa 2014 r. Ne 46)

3a npuHATME nporosiocoBasnu:

Kparkoe HavveHoBaH1e CTpaHbl Kog cTpaHb! CokpalLieHHOe HanMEHOBaHVIe HaLOHa/IbHOro opraHa
no MKJMCO 3166) 004-97 no MK (ICO 3166) 004—97 1o CcTaHAapTV3aLmmn
ApmeHus AM MwuH3KoHOMUKM Pecny6inkn ApMeHns
Benapycb BY locctaHgapt Pecny6nvkm Benapycb
Kunprususa KG Kbiprbi3cTaHaapT
Mongosa MD Mongosa-CtaHgapT
Poccusa RU PoccTtaHgapT
Y36ekncTaH uz Y3craHgapt

4 Mpukasom degepanbHOro areHTCTBa No TEXHUYECKOMY perynmpoBaHuio n metponormum ot 30 ceHTA6ps
2015 r. Np 1408-cT mexrocyfapcTBeHHbIn ctaHgapT FTOCT IEC 61606-3—2014 BBefeH B AeliCTBME B KayecTBe
HauMoHanbHOro ctaHgapta Poccuiickoli ®epepaunm ¢ 1 HOA6pA 2016 T.

5 HacTtoawuii cTaHgapT nageHTMYeH MexayHapogHomy ctaHgapty IEC 61606-3:2008 -Ayauno- n ayauo-
BM3yasibHOe 060pyaoBaHme. KOMNOHeHTb! undpoBoii ayguoannapaTtypbl. OCHOBHble MeTOAbl U3MEPEeHNii 3BY-
KOBbIX xapakTepucTuk. YacTtb 3. MNMpodeccmoHanbsHoe npuMmeHeHune» («Audio and audiovisual equipment —
Digital audio parts — Basic measurement methods of audio characteristics — Part 3: Professional use-, IDT).

Mpy NpYMeHeHN HacTosAWero cTaHAapTa PeKkOMeHAYeTCAa UCMO/b30BaTb BMECTO CCbIIOYHbIX MeXAy-
HapoAHbIX CTaHAAPTOB M JOKYMeHTa COOTBETCTBYIOLME UM MEXrocyAapCTBEHHble cTaH4apTbl, CBeAeHUs O
KOTOPbIX NpUBefeHbl B ONOMHUTENBHOM Npunoxenun A

6 BBEJJEH BIEPBbIE

7 NEPEN3AOAHWUE. Anpenb 2020 r.
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WHopmaums o BBegeHun B feiicTBuE (MpekpalleHun 4eicTBYA) HacTOoAWero cTadgapTa u name-
HEHWUI K HeMY Ha TeppuTOpMM yKa3aHHbIX Bbille rocyfapcTB Ny6avMkyeTCs B yKazaTensx HauMoHa IbHbIX
cTaHAapTOoB, U3gaBaeMbiX B 9 TUX rocygapcTBax, a Takke B ceTu VIHTepHeT Ha caiTax CoOTBeTCTBY-
IOLLLMX HaLMOHaIbHbIX OPraHoB No cTaHgapTu3auun.

B cnyyae nepecMoTpa, M3MEHEHNs UM OTMeHbl HACTOALEero cTaHjapTa CooTBeTCTBYLWan NH-
hopmauusa bygeT onybnmkosaHa Ha ohuumanbIloM MHTepHeT -caliTe MexrocyfapcTBEHHOro coseTa no
cTaHjapTu3auum, MeTposiorun n cepTudunkauny B kaTanore -MexrocyfapcTBeHHble cTaHgapTbi»

© IEC, 2008 — Bce npaBa coxpaHsaTca
© CtampaapTuHdgopM. ocpopmneHue, 2015, 2020

B Poccuiickoli ®epepaumm HacToaWwmMii cTaHAapT He MOXeT 6biTb MOMHOCTbLIO UK
4acTUYHO BOCMPOM3BEAEM, TUPAXKMPOBAH U pPacnpocTpaHeH B KayecTBe 0hULMANbHOTO
n3paHma 6e3 paspeweHus degepasbHOr0 areHTCTBa N0 TEXHUYECKOMY PerynnpoBaHuio
n MeTponoruun
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BBepeHve

1) MexayHapofHas afieKkTpoTexHuyeckasa komuccua (MIK) Asnsetcs mexagyHapoaHOW opraHusa-
Luein no ctaHgapTmsauumn, obbefnHALWER BCe HaLMOHa IbHblIe 3/IEKTPOTEXHUYECKME KOMUTETbl (Hauuno-
HanbHble koMuTeTbl M3OK). 3agaveit MIK aBnaeTcsa NpoABUXEHME MEXAYHApPOLHOro COTpyAHMYECcTBa BO
BCEX BOMpPOCAax, Kacawllmnxca cTaHfapTmsauunm B 06/1acTu 3/1€KTPOTEXHUKN U 3NEKTPOHUKN. Pe3ynbtaTtom
3TOi paboTbl M B 4ONOJSIHEHNE K APYrOil geaTenbHocTn M3K sBnsieTca nsgaHue MexgyHapoAHbIX CTaH-
[apToB. TEXHUYECKUX TpeboBaHMUli, TEXHNYECKNX OTUETOB, My6/ANYHO AOCTYNHbIX TEXHUYECKNX TpeboBa-
Huin (PAS) n pykoBoAcTB (B fanbHeilweM mMeHyeMbix «ly6nukaunm M3IK»). X nogrotoBka nopyvyeHa
TeXHU4YeckMm komuTeTam. JIlo60i HauuMoHanbHbIi KomuTeT MOK. 3aMHTepecoBaHHbI B 06bekTe pac-
CMOTpPEHUSA. C KOTOPbIM MMeeT [efio, MOXeT yyacTBoBaTb B 3TOW npefBapuTenbHoil paboTe. MexayHa-
poAHble. NPaBUTENbLCTBEHHbIE U HEMPAaBUTENbLCTBEHHbIE OpraHu3auun, koonepupyruwuneca c MIK. Takxe
y4yacTBYIOT B 3TOil nogrotoBke. M3K TecHO coTpyfgHuyaeT ¢ MexAyHapogHOW opraHusaumeli no cTaH-
papTtusauun (MCO) B COOTBETCTBUM C YCAOBUAMMU, ONpefle/IeHHbIMUN COrnalleHnemM mMexay sTuMu AByMs
opraHusauusamu.

2) dopmasibHble pelleHns uau cornaweHns MOK o3HavalT BblpaXeHue MoN0XUTENIbHOIo pelle-
HUA TEeXHUYECKMX BOMPOCOB, MeXAYHapOAHbli KOHCEHCYC B COOTBETCTBYIOLLMX 06/1aCTAX, TakK KakK y Kax-
[0r0 TEXHWYECKOro KoMUTeTa ecTb NPeAcTaBUTeNIn OT BCEX 3aUHTEPECOBaHHbIX HalLMOHaIbHbIX KOMUTE-
T0B M3K.

3) Ny6nunkaumn M3K nmetoT hopmy pekomeHgaumnini Ans MexayHapo4HOro UCNOMb30BaHUA U NPUHMMA-
I0TCA HauuoHanbHbIMKU KoMUTeTaMn M3IK B aTOoM KayecTBe. MPUoXeHbI MakcumasbHble yCunusa Ansa Toro,
4yTOoGblI rapaHTMpOBaTh NPaBUILHOCTbL TEXHUYECKOTO codepxaHus My6avkaunii M3K. ogHako M3K He moxeT
oTBeyvaTb 3a NOPSLOK UX UCMOMb30BAHUA UK 3a N060e HeBepHOe TO/IKOBaHWe N06bIM KOHEYHbIM NO/1b30Ba-
TeneM.

4) B uensax cofeinctema MexgayHapogHOW rapMoHuM3aunm HauuoHanbHble kKoMuteTsl MOK 0643yt0T-
ca npumeHaTb My6nunkaunnm M3K B UX HaLMOHa/bHbIX U PerMoHasbHblX Ny6ANKaLUUAX C MakcuMasnbHOM
CTeneHblo NPUBANXKEHUA K UCXOAHBbIM. Jllo6ble pacxoxaeHusa mexay nwboi Myb6nukayneir M3K un cooT-
BETCTBYHOLEA HaUNOHANbHOW WK pernoHanbHoOi nybnukauueii AO/MKHbI 6bITb YETKO 0603HAYeHbl B MO-
cnepHe.

5) M3K He ycTaHaBnmBaeT npoueaypbl MapkupoBKM 3HAKOM 0406peHUst N He 6epeT Ha ce6s1 OTBETCTBEH-
HOCTb 3a Nt60e obopyaoBaHMe, 0 KOTOPOM 3asBAAKT, YTO OHO cooTBeTCcTBYeT MNyb6ankaumn M3K.

6) Bce nonb3oBaTenu A0/MKHbI 6bITb YBEPEHbI, YTO OHW UCMNONbL3YIOT NOCAeHee u3gaHne 3To ny6au-
Kauuu.

7) M3K unu ero gupekropa, cayxaltime unm areHTbl, BKIOYas OTAE/bHbIX 3KCNEPTOB U Y/1EHOB €ro Tex-
HUYECKUX KOMUTETOB W HaLMOHaNbHbIX KOMUTETOB M3K. He HeCcyT HMKakoll OTBETCTBEHHOCTU U He OTBevaloT
3a Nitobble NPUUYNHEHHbIE TENEeCHbIe NMOBPEXAeHUs, MaTtepuasbHblii ywep6 nan gpyroe nospexgeHue 6o
npupoAbl Boo6Le, Kak NpAMoe, Tak U KOCBEHHOE, UK 3a 3aTpartbl (BKuYas opugnyeckme cbopbl) U pacxo-
[bl. NpoucTekawLime 3 ncnonb3osanusa Nybéavkaymm M3K, nnu ee pasgenos, wnun nboii gpyroit NMyénuka-
unun M3K.

8) Cnepyet 06patnTb BHUMaHWe Ha HOPMAaTWBHbIE CCbIIKM, YKa3aHHble B HacTofAlwem cTaHgapTe. Mc-
N0/Ib30BaHNE CCbIJIOYHbIX MEeXAYHapOoAHbIX CTaHAaPTOB ABASETCSA 06A3aTesibHbIM A/ NPaBU/IbLHOTO Npume-
HEeHWA HacToAlero ctaHgapTa.

9) CnegyeT o6paTuTb BHUMaHWE Ha TO, YTO UMEETCHA BEPOATHOCTb TOr0, YTO HEKOTOPbIE U3 3/IEMEHTOB
HacTosero ctaHgapTa MoryT 6bITb NpeAMeToM NaTeHTHOro npasa. M3K He HeceT OTBETCTBEHHOCTU 3a UAEH-
TUdMKaLMo N06bIX TAKUX NATEHTHBIX Npas.

MexayHapogHblii ctaHgapT |IEC 61606-3 6bln1 nogrotoBneH TexHuyeckum kommuteTom 100 M3K (IEC
technical committee 100: Ayauno-, BUAeo- N MynbTUMeAUAHbIE CUCTEMbI 1 060pyAOBaHNE).

TeKCT HacToAlero ctaHjapTa OCHOBaH Ha criefywux AoKyMeHTax:

FDIS OTyYeT 0 ro/IcoBaHNN

100/1428 FDIS 10Q/1453/RVD

MonHy MHGOPMALUI0 O FO/I0COBAHMU MO NOBOAY YTBEPXAEHUS 3TOr0 CTaHAapTa MOXHO HaliTu B OT-
yeTe 0 ro/I0COBaHNMU, yKa3aHHOM B BbilleNpuBeLeHHON Tabnuue.
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HacTosawwuit ctaHgapT 6611 padpabotaH B cooTBeTcTBMM € AnpekTuBamm ISO/IEC, YacTb 2.

C nepeyHem Bcex yacTeli cepuu ctaHgapTos IEC 61606 nog o6uwmm 3aronoskom Aygnom ayanosunieo-
obopygoBaHne — KOMMNOHeH T bl uuchpoBoro ayanoobopyaoBaHns — OCHOBHble MeTO/Abl MLLEPEHNS ayauno-
xapakTepucTuk (Audio and audiovisual equipment — Digital audio parts — Basic measurement methods of
audio characteristics) MoxHO 03HaKoMUTbLCS Ha caliTe M3K.

HacTosawmit ctaHgapT ucnonb3yetcs coBMecTHo ¢ IEC 61606-1.

Mo peleHn0 TeXHUYECKOro KoMuUTeTa, coAepxaHue HacTosAlero ctaHgapTa 6ygeT ocTaBaTbCs Heus-
MEHHbIM A0 AaTbl pe3ynbTara nepecMoTpa, ykaszaHHoli Ha caiTe IEC httpj7webstore.iec.ch. B oTHoweHuUn
OaHHbIX, CBA3aHHbIX C JaHHOI KOHKpeTHoI My6nnkauuein. Ha aTy gaty ctaHgapT 6yget:

- NOATBEPXAEH,

- auHynupuBaH.

- 3aMEeHeH NepecMOTPEHHbIM U3JaHneM unu

- U3MEHEH.

\
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M E X T OGCY 4 APCTBETHH B R CTAHAAPT

Ayauno- n ayanoBusyasbHoe o60pyaoBaHue

KOMMOHEHTbBI LM®POBOW AYAVNOAMMAPATYPbI.
OCHOBHbIE METO/bl N3BMEPEHUI 3BYKOBbIX XAPAKTEPUCTUK

Yactb 3
MpocdeccuoHanbHoe NpUMeHeHne

Audio and audiovisual equipment. Digital audio parts. Basic measurement methods ol audio characteristics.
Part 3. Professional use

[arta BBegeHns — 2016— 11—01

1 O6nacTb NpMMeHeHUs

HacToawwmii ctaHfapT ycTaHaBiMBaeT OCHOBHble MeTOAbl M3MepeHuil ayamoobopyaoBaHusa NS Npo-
heccroHanbLHOro NPUMeHeHUs.

OnpegeneHus, ycnosusa n meToAbl U3MepeHunii kak Ansa 6bITOBOro NPUMEHEHNs, Tak U A4Nna npodeccuno-
HanbHOro NpuMeHeHnsa yctaHosneHsl IEC 61606-1.

HacTtoawwmii cTaHAapT COAEPXUT YTOUHEHNS ONpefesieHnin 1 yCNoBWiA 1 MeTO40B U3MEPEHUIA, NPUMEHUMbIE
K 060pyAOBaHMIO 4151 NPOheCCUOHANIBHOIO NPUMEHEHUS, KOTOpble OT/IMYaloTCsA OT yCTaHOBNEHHbIX B IEC 61606-1.

B o6nacTb NPUMEHEHNA HACTOALLEro cTaHfapTa He BXOAAT:

- U3MEPEHNS Ha ayAMOYyCTPONCTBAaX HU3KOTO KayecTsa;

- U3MepeHNs Ha ayAMoyCTpOCTBaxX C HU3KOM CKOPOCTbIO nepegauun (-nogavanasoHHble- UAn «nepuen-
TyanbHble- KOAUPYIOLLME YCTPONCTBA);

- U3MEPEHUSA Ha YCTPONCTBaX, KOTOPbIE CYLWEeCTBEHHO MOAUMULUPYIOT BPEMEHHbIE UMM HYaCTOTHbIE Xa-
pakTePUCTUKM CUTHanNa, Takue Kak Larosble nepeknwyarenu n pesepbepartopsbl;

- U3MEepEeHMNs CUTHAMIOB OT aHa/I0r0BOr0 BXOJa Ha aHa0roBblil BbIXO, KpOMe Hanbosiee NpUMeHAEMbIX;

- UCMbITAHUA, CBSA3aHHbIE C 3/1IEKTPOMATUTHO COBMECTUMOCTbIO 1 6€30NacHOCTLIO.

2 HopmaTtuBHbIe CCbISIKA

B HacToslWeM cTaHAapTe MCMNOMb30BaHbl HOPMATUBHbIE CCbINIKM Ha cneaylolime ctaHfapTbl U 4OKYMEHT.
[na faTupoBaHHbIX CCbIIOK MPUMEHAIT TOMbKO YKa3aHHOe M3faHue CCbIZIOYHOro cTaHgapTa (AOKymeHTa),
AN HefjaTMPOBaHHbIX — MOC/efjHee n3gaHue (Bka4vas BCe MU3MEHEHUS).

IEC 60268-1, Sound system equipment — Part 1. General (O6opynoBaHne 3ByKOBbIX cuctem. YacTb 1.
O6Wwune NoNoxXeHns)

IEC 60268-2. Sound system equipment — Part 2: Explanation of general terms and calculation methods
(O6opynoBaHune 3BYKOBbIX cucTem. HacTb 2. Pa3bsACHeHMe OCHOBHbIX TEPMUHOB M CNOCO60B pacyeTa)

IEC 60958-1, Digital audio interface — Part 1: General (MHTepdeiic uudposoit 3BykoBoli. Yacte 1. O6-
LMe nosIoXeHus)

IEC 61260, Electroacoustics — Octave-band and fractional-octave-band filters (3nekTtpoakyctuka. Ok-
TaBHble UAbTPbI U APOBGHO-OKTaBHble (PUALTPbI)

IEC 61606-1. Audio and audiovisual equipment — Digital audio parts — Basic measurement meth-
ods of audio characteristics — Part 1. General (Ayano- n ayguosusyanbHoe o6opyfoBaHue. KOMNOHEHTbI
umdposoii ayanoannapatypbl. OCHOBHble MeTOAbl N3MEpPEHNS 3BYKOBbIX XapaktepucTtuk. Yactb 1. Obwue
NosI0XeHuns)

WN3paHue ouymansHoe
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AES11-2003. AES Recommended Practice for Digital Audio Engineering — Synchronization of digital
audio equipment in studio operations (MpakTuyeckne PekomeHgauun AES ans undgpoBoli aygmoannapatypsl.
CuHXpoHM3aLma uudpoBoro ayanoobopyoBaHns Ana cTyaniiHON paboThl).

3 TepmMmuHbI 1 onpeaeneHns

B HacTosileM cTaHAapTe NPUMEHSAIOT cneayloLline TePMUHbI 1 onpeaenieHus.

3.1 cocTaBnswme nckaxeHus (aliasing component): Onpegenexue npusegeHo B IEC 61606-1.

3.2 nonHaa amnAnTyga BXOAHOTO U BbIXO4HOTO aHanorosoro curHana (analogue full-scale input
and output amplitude): AMnauTyga curHana, kKotopasi npu nogadve Ha aHaforoBbli BXOA MCNbITYyeMoro o6o-
pyAoBaHus co3faeT B UCNbITYeMOM 060pyAOBaHUM MOJSIHYK aMnauTyfy LU poBOro curHana: u Hao6opoT,
nosiHas aMnauTyfa aHasoroBOro BbIXOAHOTO CUTHana npegcraBnseT coboii amnanTyay, KOTOpyk nonyvatT
Ha aHa/oroBOM BbIXOAE UCMbITYyeMoro obopyAoBaHusA Npu nogadve Ha ucnbiTyemoe 060pyfoOBaHWe MOJHOW
amnauTyabl LMGPOBOro curHana.

MpumevaHunsna

1 MHoraa Anana3oH aHas10roBoro CUrHasia Ha BXo4e UM BbIXOAEe MOXET OblTb MEHbLLE, YeM CUTHasT, COOTBETCTBYIO-
LMiA NONHON aMnAnTyae LmpoBoro curHana. Mo aToi npuymHe NosHble aMnanTyAbl aHaI0r0BOr0 BXOAHOMO U BbIXOAHOTO
CurHana o6bIYHO MonyyatoT, NPUBOAS B AeiicTBME NpeobpasoBatenn Npy 6osee HU3KoW amnautyae (cm. 6.3.1.1 1n6.3.2.1).

2 B pamKkax HacTosILLEero ctaHgapTa HEBO3MOXHO YCTaHOBUTb MAeasibHble 3HAYEHUS 3TUX aMI/INTYA, Tak Kak OHW
ABNAKTCA Pa3NNYHLIMU 418 Pa3NNYHbIX TUNOB 060PYA0BaHNA NOb30BATENA U MOTYT ObITb MOAA/ILHO NEPEMEHHBLIMU A1
0[HOTO M TOTO e 060pyA0BaHMS Nosb30BaTenNs.

3 EC/M 31 3HaYeHNs ABNAKTCA HEN3BECTHLIMU A8 UCMbITYEMOro 060pyA0BaHMS NPW NOAFOTOBKE K UCTbITAHUAM,
UX cnegyeT NepByYHO YCTaHOBUTbL B 06LLEM BuAE, UCMONb3Ys METOAbl, ycTaHOBNEHHble B 6.3.1.1 1 6.3.2.1, Tak Kak Bno-
CNeACTBUM MOXET ObITb HEOGXOAVMO, HaNpUMeEp, BBECTW B AeCTBME aHa10roBbIii BXog, npy MuHyc 60 A6 P5unn nsmeputs
amnauTyZly aHasioroBoro Bbixoga B ABp50THOCUTENBHO LMPOBOro (BXOAHOrO, BO3GYXAAKOLLEro) curHana.

3.3 cpopmaT kogupoBaHua (coding format): Lincdbposoe ycnosHoe o603HauyeHue, npumeHsemoe AN
npeacTaBfeHns LM POBbIX ayAnMoLaHHbIX HAa BXOLE WX BbiXOAe UCNbITYyeEMOro o60pyaoBaHus.

MpumeuaHne — Tlpegnonaraercs, YTO HACTOALMIA CTaHAAPT CleayeT NPUMEHSATb B OCHOBHOM K UCTMbITYeMO-
My 060py0BaHNio, KOTOPOe PaboTaeT C LUMPOBLIMA ayAMOCHUTHAIAMY, BbIPAXKEHHBIMI B BUAE NOTOKA KOLOBOM MOAY/S-
LMW JINHEHBIX UMNYLCOB: TO €CThb NOTOK C/I0B B ABOMYHOM KOAE, HEMOCPeACTBEHHO NPeACTaBALWMX aMIIUTy bl Mo-
Cle0BaTebHbIX ayAMoMMMYbCOB, ANCKPETU3NPOBAHHBIX C (KOHKPETHOM) YaCcTOTON AMCKPETU3aLMMA W NPEACTABNEHHbIX
B BUAE ABONYHbIX AOMNOHUTE bHBIX YnCen. MON0XMTENbHbIE aHAIOTOBbLIE HANPSHKEHUA COOTBETCTBYIOT MOSIOXKUATE/bHLIM
3HAYEHNAM LIMAPOBOro UMY bCa (TO eCTb ABOMUHBLIM A0MNOSTHUTE/bHBLIM YAC/IaM, CamMblil CTapLUnii pasps/, KOTOPbLIX paBeH
Hy/0). MHOrvie M3 MeTOf0B, ONUCAHHbIX B HACTOSALLEM CTaHAapTe, NPUMEHUMbI K APYTMM hopMaTam KOAUPOBaHNS.

3.4 nonHblli curHan B geuunbenax, Ab"5 (decibels full-scale dBrs): CpegHekBagpaTuyHoe 3HauyeHue
amMnauTyabl CUHYCOMAanbHOro curHana, onvcaHHoe B 3.10, onpegensatoT kak 0 g B, rae amnanTyay noboro
curHana MoxXxHo onpegenutb B ABI5 kak gBaguaTukpaTtHOe 3HayYeHne AeCATUYHOro norapnudma OTHOLWEHUSN
cpegHekBaApaTUUYHOro 3Ha4YeHUs aMnauTyAbl CUrHana K cpefHekBajpaTuyHOMY 3HaAYeHWo aMnanuTyabl CuUr-
Hana. onpegeneHHoro B 3.10.

MpumeyaHne — AMNAUTYAA aHANIOrOBOrO CUrHaNa Ha BXOAE WX BbIXOAE UCTbITYEMOro 060pyJ0BaHNSA MOXET
6bITb BblpaxeHa B ABr3 no OTHOLIEHWIO K aMnanTyAe NOSIHOTrO aHasioroBoro BXOAHOTO WK BbIXOAHOIO CUrHasia, onpege-
NeHHbIX cornacHo 3.2.

3.5 undposoit ayguonHtepdeliic (digital audio interface): ®u3snyecknit HocuTenb, NOCPefCTBOM KOTO-
poro uncposbie ayanofaHHbie nepefalTcsa K UCNbITyeMoMy 060pyA0BaHUIO WU OT HeEro.

MpumeuyaHne — LindpoBble ayanouHTepdeiicsl MOryT BKIKOYATb HOCUTENIN MHAOPMALIMK C GOMbLLOI NOoT-
HOCTbIO 3anucKn faHHbIX (Hanpumep, B cydae CD-nneitepa) unm paguoyacTtoTHble (RF) HocuTenu (Hanpumep, B ciyyae
KOMMbLIOTEPHOM NPUCTABKYM K TENEBU30PY), a Takke 06bluHble MeAHble UK LPOoBbIe ONTUYECKMe MEXCOeLUHEHS.

3.6 undposoit aygmnocurHan (digital audio signal): OnpegeneHue npusegeHo B IEC 61606-1.
3.7 yncpposoit Honb (digital zero): Onpepenexve npusegeHo B IEC 61606-1.
3.8 ucnoityemoe o6opyposaHue MO (equipment under tost) EUT: Onpegenexue npusegeHo B IEC 61606-1.

MpumeuaHne — Tpu paspaboTke CTPYKTYpPbl 060PYAOBAHNS UM TEXHUYECKVX TPEBGOBAHMIA K YCTAHOBKE BaXK-
HO PaccMOTPETb CNOCO6, KOTOPbLIM MOXHO CETMEHTUPOBATL (4€/IUTb Ha YaCTK) pasfnyHbIe 31EeMEHTbI 060pyA0BaHUSA 415
ueneii cneundurkaumm nam NpoBeaeHus navepeHns. Hanpumep, ocHoBHol D/A (Uydhpo-aHanoroBblii) npeo6pasoBaresib
MOXET NpeAcTaBAaTL co60it npoctoe MO ¢ -O6WMMI XapakTepucTUKamMmuy. «'XapakTepucTukamn LMg)poBoro Bxogax» 1
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seXapaxkTepucTukamMun aHasiIoroBoro Bbixoga». OfHaKo 60/bLUOV CTyAUIHbIA MUKLLEPHBI NybT [/IOKET COCTOATb M3 MHOMMX
pasnyHbIX PYHKUMOHA/IbHBIX G/TOKOB 1 6O/MBLIOTO KONIMYECTBA PA3/INYHBIX BXOAHBIX W BbIXOAHbIX CUTHAM0B Pas/INyHbIX
TUNOB U B Pas3/iNyHbix 061acTsX. Takoi MUKLIEPHbIA NyNbT MOXHO paccMaTpyBaTb Kak COBOKYMHOCTb Pas3/IMYHbIX 3/ie-
MEHTOB: Hanpumep, -aHasloroBbIX SIMHEHbIX BXOA0B», «aHa/10roBbIX BXOA0B MUKPOhoHOB-. -AES3 BX0A0B», -kaHas10B
3KBas1ali3epoB-, -NPOLLECCOPOB LUVHbI MUKLLMPOBaHNSA» U T. A. OBObIYHO K KaXKAOMY U3 Pa3/IMyHbIX 3/1IEMEHTOB NPUMEHSAIOT
pasnyHble KpUTEPUM U3MEPEHMNIA U [JO/MKHBI ObITb YCTAHOB/EHbI pas/inyHbie paboune xapakTepucTuki. B Takom cryyas
Kabkablli U3 3/1eMEHTOB NOACUCTEMbI CrleAyeT, eC/n 3TO BO3MOXHO, paccMaTpuBaTh Kak AUCKPETHOe -uUCnbiTyemoe 060-
pyfoBaHne». ycTaHaBNMBaTb TEXHNYECKVE Tpe6oBaHUA U MPOBOAUTL U3MEPEHNS ceayeT HAMBUAYabHO. Kpome aTtoro,
[O/DKHbI ObITb YCTAHOB/IEHbI TUMNYHBIE CXEMbl NMPOXOX/AEHNS CUTHaI0B Yepes BeCb KOMMIEKC 060pyAoBaHus 1 pabouvie
XapakTepUCTMKV KOMMJIEKCa, Kak A5 OTAE/IbHOTO UCMbITYeMOro 060pyjoBaHus.

3.9 makcumanbHaa yactota curHana (folding frequency): MonoBuHa yacToTbl AUCKpeTU3aLMN UCTbI-
TyemMoro o60pyoBaHus.

MpumevyaHuns

1 MNonaBaeMble Ha UCTbITYEMOE 060pyA0BaHNE CUTHASIbI BbILLE 3TOW YACTOTbI NMOABEPratTCA NCKKEHNHD.

2 KomnnekcHoe ucnbiTyeMoe 060pyAoBaHNe MOXET UMETb pas/INyHbIEe BXOAHYH 1 BbIXOAHYIO MakCUMasibHble Ya-
CTOTbI cUrHana. B Takom cryyae, €c/im BXOAHOW WM BbIXOAHOW CUrHa He ykasaHbl, MakCcuMasibHasi YacToTa curHana
[O/HKHA OTHOCUTLCS K 6onee HWU3KOW YacToTe.

3.10 nonHada amnantypa curHana FS (full-scale amplitude FS): AMnanTyga cuHycongasnbHOro curHana
€ yacTtoToi 997 I'u, NUK NOMOXUTENBHOTO MMNYNbCa KOTOPOro TOYHO AOCTUraeT BENIUYMHbLI MONOXUTENbHOIO
nonHoro yucposoro curHana (B 4BOMYHOM O06paTHOM Koae ABOMYHOe 3HavyeHue 0111..1111 gns nony4veHus
ONVHBI CNI0BA) U MUK OTPULLATENBHOTO UMMY/IbCA KOTOPOro TOYHO JOCTUraeT BesiniuHbl (6e3 eanHuLbl) oTpu-
LaTenbHOro NosHoro uudposoro curHana (1000...0001 gNnsA nonyyYyeHUs A4NUHbI CNOBa), OCTaBAAA MakCMManb-
Hbli oTpuuatenbHblii kog (1000...0000) Hencnosb30BaHHbLIM.

3.11 Bbicokne n HM3kme yactoTbl nomex (high and low interference frequencies): YMepeHHO BbiCcOKMe
N HW3KMe 4YacToTbl curHana. 15 kly n 60 'y COOTBETCTBEHHO, NPU KOTOPbIX MOTYT ObiTh 3aperncTpMpoBaHbl
HekoTopble adhhekTbl NoMeX, ecnn He TpebyeTca ux rpadpmyeckoro npeacTtaBneHns.

3.12 BHyTpunonocHaa amnnautyga (in-band amplitude): AMnnntyaa, namepeHvue KOTopoi NpoBeAeHo
C BK/IIOYEHHbIM CTaHAAPTHLIM (QUNBTPOM HVXKHUX YACTOT, YTOObI UCKAKOYNTL KOMNOHEHTbI BHE MOOChI, Bbille
BEpPXHEN rpaHNUYHOl 4acToTbl.

3.13 BHYTPUNONOCHBIN Anana3oH 4yactoT (in-band frequency range): OnpegeneHne nNpuBefeHo B
IEC 61606-1.

3.14 pnvHa cnoBa BXOAHOro curHana (input word length): MakcumanbHasa gnnHa ayamocsioBa, KoTo-
pyl0 MOXHO nofaTb Ha LU(pPOBOIA BXOL MCMbITYEMOro 060pyAoBaHUsA Npu yCTaHOBAEHHON (BOCNpPOU3BOAM-
MOIi) HacTpoiike, A/15 KOTOPOW HeNb3S He yYnTbiBaTh MAaALWNA ABONYHbIV paspsaj.

3.15 HeycToWuMBas cuHxpoHusaumsa uHtepdelica (interference jitter): BpemeHHble ownbkn B nepe-
xofax uMgpoBoro ayAMoOHOCUTENSA WU OT CUHXPOHU3ALMMN MO OMOPHOMY CUTHaNY M3-3a 3P (PeKkToB MOHTaxXa
NN HEYCTOWYMBOCTU CUHXPOHM3aL UM 060PYA0BAHNA UCTOYHMKA.

3.16 BOCMPUMMUYMBOCTb (HYBCTBUTENIbHOCTb) K HEYCTONUYMBOI CUHXPOHM3aumnn (jitter susceptibility): Bos-
[eiicTBMe Ha paboune XapaKTepUCTUKN UCMbITYEMOro 060pyAoBaHNs HeYCTONYMBOCTU ANCKPETU3AL MU, BbI3BAHHOM
HeyCTONYMBOCTbIO CUHXPOHM3AL MK HTepdhelica nan NocTynarLein CMHXPoOHM3aLun No ONOPHOMY CUTHaUTY.

3.17 makcumanbHasa amnnuTtyga mamepeHma (maximal measuring amplitude): AMnautyga curHana
MuHyC 1 6/113Kan K MOSTHOWM amnauTyge (HO HUXe Hee), KOTOPYIo MOoAAl0T Ha UCMbITyemMoe 060opyfoBaHmne
B HEKOTOPbIX U3 ONUCAHHbIX METOAOB.

MpumMmeyaHne — 37O ONpeaeneHne MOXKHO NPUMEHSITL Kak K LMPOBOMY, raK v K aHalloroBoMy curHasty (cm. 3.4).

3.18 HOpManbHbI MmMnegaHc Harpysku (normal load impedance): YcTtaHOBNEHHbI uMmnegaHc audde-
peHLManbHOro BXoA4a aHa/ioroBoro M3amMepuTesibHoOro 060pyAoBaHus, onpegensemslii kak 100 kOm nnu 6onee, co-
e[VHEHHbI NapannenbHo ¢ UHAYKTUBHOCTLIO He 6onee 500 nd ana ueneli NpUMEHEHNS HaACTOSILLEro cTaHaapTa.

3.19 HopManbHas amnanTyga namepeHunii (normal measuring amplitude): AmMnanTyaa curHana MuHyc
20  BP5. npeacTaBnsowas TUMMYHYO paboyyo aMnauTyay, KOTOpYo NodalT Ha ucnbiTyemoe 060pyaoBaHue
B HEKOTOPbIX U3 ONUCAHHbIX METOAOB.

MpumeyaHune — 3ToonpegeneHne MOXHO MPUMEHSATb Kak K LIIPOBOMY, Tak 1 K aHa/IoroBOMY CUTHauty (cm. 3.4).
3.20 HopmanbHasa 4acTtoTa uM3mepeHuii (normal measuring frequency): Yactota curHana 997 T,

npeacTaBnsowas TUNUYHYI0 4acToTy CpeAHero gnanasoHa, KoTopyto noAalT Ha UcbITyemoe 060opyoBaHue
B HEKOTOPbIX M3 ONUCAHHbIX METO/0B.
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3.21 HopManbHbIA MMNegaHc ucTouyHuka (normal source impedance): YcTaHOBAEHHbI umneaaHc
AnddepeHunanbHOro BeIxo4a aHanoroBoro M3aMepuTenbHoro o6opyaosaHus, onpegensemblii kKak 50 Om nam
Menoe Ana cuMMeTpuyHoro (anddepeHuymanbHoro) Boixoga n 25 OM Unnm MmeHee 419 HECUMMETPUYHOTO (3a-
3eMJ/IEHHOT0) BbIX04a, ANA Leneil NnpuMeHeHUa HacTosALWero cTaHaapra.

3.22 amnnauTtyna BHe nonockl (out-of-band amplitude): AmMnnauTtyga, nsmepeHue KoTopoli NnpoBeAeHo
C BK/IOYEHHbIM BHEMONOCHbIM (PUIbTPOM, YTOObI MCKAKUYNTL KOMMOHEHTbI BHYTPU MOJIOCHI, HUXE BEpxXHel
rPaHNYHOI 4acToThbl.

3.23 gnanasoH YyacToT BHe nonocskl (out-of-band frequency range): Alvana3oH 4yacToT OT Makcumarb-
HOli YacToTbl curHana o 192 klu, (MM A0 Kakoro-nn6o ApYyroro yCTaHOB/IEHHOTO Makcumyma).

MpumevyaHne — CurHanbl, NogaBaemble Ha BXOA UCMbITYEMOro 060pyAoBaHMS B 3TOM AuanasoHe 4acToT,
noaBeprarTca NCKaKEeHUHO.

3.24 pnuHa cnoBa BbIXoAHOTo curHana (output word length): Uncno 3Havawmx 6ut. nepegaBaemMbix
U1 poBbIM BbIXOAHBIM CUTHA/IOM UCMbITYEeMOro 060pyA0oBaHNst Npy gaHHbIX (BOCNPON3BOAUMbBIX) HACTPOMKaX,
HW OAMH U3 KOTOPbIX NOCTOSAHHO HE pPaBeH HY/I0.

3.25 octaTouHaa amnautyaa (residual amplitude): AMnanTyaa, usmMepeHHasi C BK/IlOUYEHHbIM CTaHgapT-
HbIM (MOJIOCOBBIM) 3arpaxganlwmum uabTPoOM ANA NoAaBNEHUA BUSHUS HeXenaTtesbHOW 4acToTbl, 06bIYHO
4acToTbl BO36YXAEHUS.

3.26 yactoTa guckpetusauuu f, (sampling frequency fs): Pexum, B koTopom aysuoumnynbcbl o6paba-
TbIBAOTCA UCNbITYEMbIM 060pYyAOBaHNEM.

MpumeuyaHne — COXHOE WUCMbITYEMOE 06OPYAOBAHME MOXET UMETb BXOAHYIO YacTOTy MMMY/bCOB U Bbl-
XOHYI YacTOTy UMMY/IbCOB, KOTOPbIE SIB/SHOTCS Pa3/INUHLIMA. B Takux criydasix, €C/iM BXOAHOW MU BbIXOAHO CUTHaUT He
YCTaHOB/EHbI, YacToTa ANCKPETU3aLUMM GyAeT OTHOCUTLCS K 6oMiee HU3KOM yacToTe.

3.27 HeycTOYMBas CMHXpoOHM3auna mmnynbcos (sampling jitter): BpeMeHHble OWWNOKM, BO3HMKALO-
e B MOMEHT U3MepPEeHUit Ha aHanoro-uudpoBom npeobpasosartene, Ludpo-aHanoroBom npeobpasosarene
AN acUHXPOHHOM UMMNY/IbLCHOM npeobpa3oBaTtene, KOTOpble NPUBOAST K ha30BOW MoAynsuum npeobpaso-
BaHHOrO ayjnocurHana.

3.28 cenekTuBHaa amnnntypa (selective amplitude): AMnautyga, nsmepeHue KoTopoii NpoBeAeHo ¢
BK/TIOYEHHBIM NPY U3MEPEHUN CTaHAAPTHLIM MO/I0COBLIM (PUNLTPOM ANA NOAABAEHUA BAUAHUA NapasuTHbIX
KOMMOHEHTOB W LUMPOKOMOIOCHbLIX MOMEX.

3.29 cTaHfapTHble TpeTbOKTaBHble YacToThl (standard third-octave frequencies): Ha6op yacToT n3-
MepeHMNs. YCTAHOBJ/IEHHbIX C UHTEpPBasiaMun B OAHY TPeTb OKTaBbl, Kak onpefeneHo B IEC 61260. rae atn yacTto-
Tbl ABNAKOTCA NPEANOYTUTENIbHLIMU, BO BCEX C/ly4YasaX, KOrga ykasaH aHanus TpeTbeid 4acTu OKTaBbl.

3.30 BepxHAs rpaHuMyHaa vactoTta (upper band-edge frequencies): OnpegeneHve npuBefeHO B
IEC 61606-1.

4 HoMMHas1bHble 3HAYeHUA

lMonHoe pa3bACHeHne 3TUX TepMnHOB npueegeHo B IEC 60268-2.

MpoussoauTeNb AO/KEH yKasaTb criefylolie HOMUHaIbHble YCN0BMA ANS LUhPOoBOro ayanoobopyno-
BaHuA:

- HOMUHa/IbHOE HanpshkeHne nuTaHusa,

- HOMWHaNbHaA YacToTa NUTaHus;

- HOMUHa/IbHble XapakKTePUCTUKW NPebICKaXEHUSA U KOPPEKLMUN NpeblCKaXeHUN;

- HOMUHaNbHaA AnnHa cioBa LMdpPoBOro BBOAA;

- HOMWHaNbHaa YyacToTa gucKkpeTusauunu.

5 YcnoBusi nusmepeHumii

5.1 YcnoBusi okpyxaroLlen cpefbl

Ecnv npoussoanTenem ykasaHbl yC/I0BUS OKpyxalleli cpebl AN paboTbl McCnbITyemMoro o6opypo-
BaHMA, MOXHO npejnonaraTtb, 4YTO U3MEPEHWSA MOXHO NPOBOAWUTbL BO BCEM AManasoHe, W OHW AO0J/IKHbI Mpu-
MEHATbLCA MpU UCMbITaHUAX. B oTcyTcTBMe yKasaHwii, ycTaHaBAMBaIOLWMNX YCN0BUA OKpyXatoleil cpefbl ANnA
NCNbITYEMOro 060pyA0BaHNS, UCNbITAHUSA MOXHO NPOBOAUTL Npu Temnepatype (25 + 10) °C. 0oTHOCUTE/NbHOIA
BnaxHoctu (60 = 15) % un naBneHun Bosgyxa (96 + 10) kMa.
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5.2 ICTOYHUK 3afiekTponuTaHus

HanpskeHune ceTeBOro aHeprocHabXxeHus 40/HKHO 6biTb YCTAHOB/IEHO B Npefenax 2 % OT HOMUHAaNbHO-
ro 3HAYEHUs!, yKasaHHOIo Ha MaHesn UCMbITYyeMoro ycTpoiictea. Ecnm npueeaeH guanasoH 3HaveHuit, npeg-
nofaralT. YTo Tpe6oBaHNsA OTHOCATCSA KO BCEMY AnanasoHy, 1, TakuM 06pa3om, Tpe6oBaHns MOryT 6biTh NPo-
BEPEHbl B 3TOM AManasoHe.

YacToTa CeTeBOro aHeprocHabxeHus Ao/xHa 6biTb ycTaHoBAeHA B npegenax 1 % OT HOMWHANIbHOTO
3HAYEHMs, YKa3aHHOro Ha naHenu UCMbLITYeMOoro ycTpoiictea. ECnu npuBeAeH HEKOTOPbLIA AnanasoH 3Haue-
HWiA, NpegnonaraloT, 4To TPe6OBaHNA OTHOCATCA KO BCEMY AManasoHy, U, Takum o6pa3om, Ux credyeT npo-
BEpPSiTb BO BCEM YCTAHOB/IEHHOM AnanasoHe.

Ons ycTpoiCTB, MUTAeMblX MOCTOSIHHLIM TOKOM, My/nbCauun amniuTyfbl MOCTOSHHOIO HanpsKeHus
IHEProcHabXeHns [O/KHbI 6bITb MeHee YeM 0,5 % HOMUHANBLHOTO HaNPSHKEHUS NMUTAHUS.

5.3 HacToTbl ucneitaTeNnbHOro curHana

YacToTbl UCNbITATENbHOIO cUrHana, onpegeneHHole B IEC 61606-1. He NPMMEHAKT NpU UCMbITaHMAX 060-
pyfoBaHua 418 NPodecCcUoHanbHOro NPUMeEHeHNs. HeCMOTPSA Ha TO YTO Ha 3TW YaCTOThl ieN1aloT CCbIIKM TaMm. rae
3T0 BO3MOXHO, B HACTOALEM CTaHAapTe HanpsiMyto yCTaHOBJ/IEHbI YaCTOTbl, KOTOPbIE TPEBYIOTCA MPU UCMbITAHUAX.

5.4 CTaHfapTHble HacTpOiku

Bce opraHbl perynmpoBaHus UCNbITyeMoOro o6opyaoBaHusa cnegyet yCTaHOBUTb B UCXOAHble MOJOXe-
HUA, YKa3aHHble N3roTOBUTENEM, WU B UX HOPMasibHble paboyne NosioXeHus, Uan B NOMOXEHUS, yKa3aHHble
B IEC 61606-1, ecnin He yCTaHOB/IEHO MHOE.

5.5 MpeaBapuTenbHas BblAepXKa NPy 3afaHHbIX YCNOBUSAX

NcnbiTyemoe o60opyaoBaHue creayeT BblAepXaTb Npu 3afaHHblX ycnoBusx cornacHo IEC 61606-1.

5.6 N3meputenbHbie NpubopbI

5.6.1 O6bwme NonoxeHus

Bce n3meputenbHble Npu6opbl, YCTAHOBMEHHbIE HACTOALWMM CTaHAApPTOM, AOJ/IXHbI COOTBETCTBOBATH
TpeboBaHMAM K npubopam, ycTaHOBMEeHHbIM B 4.6 IEC 61606. 3a UCKIIOYEHNEM TEX UBMEHEHWUI N ONOSTHEHWIA
K3TUM TpeboBaHMAM, KOTOpble NOAPOOHO yKkasaHbl B HACTOALWEM CTaHAapTe.

B o6uieM cnyyaB 3KBUBANIEHTHbIE aHaN0roBblie 1 L poBbie Npubopbl J0MKHLI paboTaTb UAEHTUYHO, 3a
NCKMIOYEHNEM KOHKPETHO OrOBOPEHHbIX Cryvyaes.

LindpoBblie Npnbopbl 4O/HKHbI TeHEPMPOBaTb U aHaIM3MpoBaTb AaHHble B 1l06om dopmaTe (dhopmaTax)
LM poBOro ayamonHtepdeiica, KOTopble NOAAEPKMBAKTCA UCMbITYEMbIM 060PYy0BaHNEM.

BbixoAbl aHanorosoro npubéopa [0MKHbI NpefcTaBnATb CO60 HOpManbHbI UMNeAaHC NCTOYHUKA, Kak
370 onpegeneHo B 3.21; BXOAbl aHaI0roBOro npubopa A0/MHKHbI NpeAcTaBnATb CO60 HOpManbHbI MNefaHc
Harpysku, kak ato onpegenexo s 3.18.

5.6.2 l'eHepaTop curHasnos

5.6.2.1 Pexumbl paboTbl reHepaTopa

MeToabl UCMbITAHUIA, ONUCaHHbIE B HACTOSILEM pa3sfene, TPEOYT HECKOIbKUX PeXUMOB paboTsl reHe-
paTtopa, koTopble NOAPOOGHO onucaHbl HWXe. Ansa peanusauun TpeboBaHWn nerye BCero NPUMEHATb MHOTO-
hyHKLMOHaNbHbIN reHepaTop.

PasnnyHble pexumbl paboTbl reHepaTopa ykasaHbl 4718 KaXA0ro Metoga cMMBOIOM 6/10ka reHepaTopa,
KakK n3obpaxeHo Ha pucyHke 1.

"eHepaTOop
CUNnT

CvHyconaobmbIi, A**,

PucyHok 1 — l'eHepaTop curHana
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HWXHAS yacTb CMMBO/A ONKUCbIBAET pPeXnUM paboTbl reHepaTopa: ero yHKLUMI, HaCTPOKMN MO amnNaAnTy-
ne nyactoTe. Mcnonb3yloT cneayolwmne abopesmatypsbl:

Amnnutyga:

NRM — HopmanbHasa amnautyga namepeHus;

MAX— makcumanbHass aMnantTyaa namepeHus:

SWP— amnnutyga pa3sepTku; 3T0T MeTOZ, NMOBTOPSAETCA B KaX 0l U3 onpefesieHHbIX Cepuii aMnanTys
n3MepeHus;

ADJ— amnntypa, peiympyeMaH UpyyHyto.

YacToTa:

NRM— HopmanbHaa nsMepuTenbHas 4acToTa;

UBE— BepxHsis rpaHuyHasn yacrtoTa;

SWP— yacTtoTa pasBepTKu.

[pyrue HacTpoliku, Heob6xoANMble MPX Pas3NYHbIX pexumax paboTbl, onucaHbl B CONPOBOXAANOLEM
wkeTe.

[na npoBefeHUss CUHXPOHHOTO MY/NbTUTOHA/IbHOTO aHanM3a reHepaTop CuUrHana Ao/KeH A0NoNHUTENb-
HO MMeTb BO3MOXHOCTb CMHTE3MpPOBaTh 3BYK MO Tabnuue BOJH, Kak ycTaHOB/IeHO B A.1.

5.6.2.2 lo6aBOYHbIN NceBAOCNYyYalHbIA cUrHan

Ecnu He yka3zaHO UHOe, BO BCe BXOAHble CUTHa/bl, KOTOPbIE UCNOMAL3YIOT ANA NPUBEAEHUS B AeiicTBME
ncneiTyemoro obopygosaHus B LudposBoil ob6nactu, ciegyeT BHOCUTb BO3MYyLieHMWe NOCpeAcTBOM 6esnoro
WwyMa ¢ TpeyronbHoi yHKuMel naoTHOCTU BeposAATHOCTM (triangular probability-density function, TPDF) npwu
CcoOTBeTCTBYWOLW el aMmnanTyge, onpeAensemMoil ANMHON cnoBa BXOAHOTO CUrHana Ans WCnbITYyemMoro o6opy-
foBaHus.

MpuMeyaHue — 3ITOT TUN BO3MYLLEHNSI TOYHO SIMHEAPU3YET LWYM AUCKPETU3aLMKN N3MEPUTENBHOTO BXOAHO-
ro curHasa A/1s 3aBeplieHUs [A/IMHbI CfloBa. JTO A0CTUraeTcs nytem A06aB/ieHUs BO3MYLLAIOLWEr0 CUrHaNa K n3mepu-
Te/IlbHOMY BXOZHOMY CUrHasly nepef, ero ycedeHmem o0 A/IMHbI C/I0Ba BXOAHOTO CUTHaNa MCMbITyeMoro 060pyA0BaHus.
KOPPEKTHbIM BO3MYLLAIOLMM CUTHA/IOM SIBAISIETCA CrlydaiiHas Uan ncesaoc/ydaliHas nociefoBare/lbHocTb, MMetoLas
TPeyrofibHyt0 (PYHKLMIO MIOTHOCTY BEPOSITHOCTY, He nMetolwas DC-caBura v MetoLwas ABOMHYI0 (NOJHY0) amnanTyay,
COOTBETCTBYIOLLYIO IBYM MAALIUM ABOUYHBIM pa3psiaam 4/ivHbl CI0BA BXOAHOMO CUrHasIa UCMbITYeMOro 060pyA0BaHus.
OTa amMnnTyaa SIBISeTCs NOCTOSIHHOM Ha €AMHILY LUMPWHBI NOOCHI (6€/10i4), N0 MeHbLUel Mepe 40 BepXHel rpaHnuHoi
4acToTbl. TPEYrofibHy0 (PYHKLMIO NIOTHOCTW BEPOSITHOCTM MOJydatoT NyTeM [06aBNeHns nap HeoAHOPOAHO pacnpese-
NIEHHBIX CNYyYaliHbIX WX NCEBAOCYYalHbIX Ymcen Ans hOPMUPOBAHUSA KaXKLOTO (AUCKPETHOTO 3HAYEHUS) BO3MYLLEHNS;
nocneAoBaTelbHOCTb FeHEPUPOBAHMUS A0KHA BbITh A0SOV NO NPOAO/HKUTENBHOCTM 1 MAKCUMasIbHO CNyYaiiHoM, & ToUKM
U3BMIEUEHVSI Map YMCeN AO/MKHbI HAXOANUTLCS HAa AOCTATOYHOM PACCTOSHUM APYr OT Apyra, YTo6bl CBECTU K MUHUMYMY
Koppensumio.

5.6.2.3 TouHOCTb

[eHepaTopbl CUrHaMOB, NPUMEHsAeMble 41 U3MEPeHUil B HacTosleM cTaHAapTe, AO0/KHbI obecneyu-
BaTb PeryMpoBKy Mo YacToTe C TOYHOCTbIO He 6onee + 0.05 %. [lnsa reHepaToOpoOB aHa/OrOBOro CUrHana 4va-
CTOTY MOXHO U3MepPATb YACTOTOMEPOM W Perymposatb TakuM 06pa3om, 4Tobbl OHa HaxoAunack B npegenax
Heo6xouMMoli TOYHOCTU. PaspelleHne No peryanpoBke 4acToTbl JO/MKHO 6biTb afeKBaTHbIM /151 NONyYEHUS
4acToT, yKa3aHHbIX 418 KaXA0ro NcnbliTaHus.

AHanorosble BXOfHble CUTHa/Nbl CcrefyeT reHepuposaTb C TOYHOCTbIO MO amMnauTyge He 6onee
+ (0.2 gb + 3 MKB) npn HOpMasnbHO YacToTe usmeperns u + (0.3 o6 + 3 mMkB) npu yactoTte ot 20 'y 4O Bepx-
Hel rpaHuyHoOl YacToTbl. LindpoBble BXOAHbIE CUTHANbI CleayeT reHepupoBaTh C TOYHOCTbIO MO amnauTyge
+ (0.01 gb + 0.5 mnagwero gsonyHoro paspaga (LSB).

5.6.3 AHanusatop curHana

5.6.3.1 Pexumbl paboTbl aHannsartopa

MeToAbl N3MEPEHUIl, ONUCaHHble B HacToslWeM pasgene, TpebylT pasHoo6pasHbIX PeXUMOB paboThbl
aHanusaTtopa, KoTopble No4PO6HO onucaHbl HUXe. Jlerye BCero UX peann3oBaTb C UCNOSb30BAHWEM MHOrO-
hyHKUMOHaNbHOro aHanusartopa. OAHako, ecnm 3To0 Heo6X0AMMO, MOXHO MCNONb30BaTb MHAWBMAYANbHbIE
UNbLTPLI, U3MepuUTesnbHble NpUGopsLl U T. 4. Bce namepeHns amnanTybl, yka3aHHble B HAcCTOALWEM cTaHgap-
Te. cneAyeT NPOBOAUTbL C UCMO/b30BaAHNEM M3MepPUTENbHbIX NPUBOPOB, PErMCTPUPYIOLNX pe3ynbTaT B BuAe
WCTUHHOIO CpefHeKBaApPaTUYHOro 3HavyeHus. ®unbTpbl onucaHbl B 5.6.3.2.

LInpoKONOMOCHbIV U3MepuTenb aMnauTyAbl, U306paxXeHHbI Ha pUCYHKe 2, npefcTaBaseT co60i npo-
CTON n3mepuTenb cpefHekBagpaTUYHOro 3Ha4YeHms amnauTygbl 6e3 ncnonbL3oBaHua GuabTPOB nepepn nNpo-
BeJeHNeM U3MepeHuni.
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Axamoancd
onwwu —

A Vivieepererb
vchocornonoeHn faamMngybl
(cpagHatoespBnHILY)

PucyHok 2 — LLivpokonosiocHaa amnantyaa

N3mepuTenb BHYTPUNOSIOCHOW aMNanTyAbl, N306paXeHHbIN Ha pUCYHKe 3. BKAOUYAET (hUNbTP HU3KUX
4acToT, Kak onucaHo B 5.6.3.2.1.

AwmuLLXarop \
curHana
a —— DUNLTP HKHUX ?inwnﬁ%i:j
YT} 4yacToT (Q)*ﬂ]ﬂ(MﬂpBl_lr-MllVD

PucyHok 3 — BHyTpunosiocHas amnantyga

N3meputenb amnanTyabl BHE NOMOCHI, M306PaXeEHHbI Ha PUCYHKe 4. BKAKYaeT (UIbTP BEPXHUX Ya-
CTOT, Kak onucaHo B 5.6.3.2.2.

AmMuunip
cvrHana W /
- \Y
AavierkivikL ' ®UnbTP BEPMLC MMLUTYPbI
Hacrot {cpapHaBLCPaTTHSY)

PucyHok 4 — AMnNnTyaa BHe nosnockl

CenekTUBHbIA M3MepuTeNnb aMnNAuTyabl, N306paxeHHbIli Ha pUCyHkKe 5. BKAOYaeT N0N0COBOW PuabTp,
Kak onucaHo B 5.6.3.2.3. Ang naMepeHns amnanTyabl OTAE/IbHOrO HaCTOTHOTO KOMNOHeHTa. Ecnn He ycTaHOB-
IEHO MHOe, MOSI0COBOW (hMIbTP aBTOMaTUYEeCKM HacTpanBaeTCsa Ha 4acToOTy reHeparopa.

Aviarvxarop A
«aaLn
A Monocogoii
aanmraab
MaaTWwm DUbTp y [iab

PucyHok 5 — CenekTBHas aMnantyga

MN3mepuTenb 0CTaTovHON amnNanTyabl, U306paxXeHHbIi HA PUCYHKe 6, BKOYaeT 3arpaxatnwmii punbtp,
Kak onucaHo B 5.6.3.2.6, UTO6Gbl UCKNIOYNTL BAUSIHUE OTLE/IbHOTO YACTOTHOrO KOMMNOHEHTA, 06bIYHO YACTOThI
ctumyna. Ecnv He ykaszaHo gpyroro, 3arpaxgarmolunii guabTp aBToMaTM4yeckn HacTpamBaeTCa Ha JOMUHUPYHO-
LLyt0 YacTOTy BXOAHOrO cuUrHana.
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PucyHok 6 — OcTatoyHas amnauTyga

MN3mepuTenb B3BELEHHON amMnauTyAbl, U300paxeHHbIi Ha PUCYHKe 7. BK/lOYaeT B3BelUUBaOL| Ui
unbTp, Kak onucaHo B 5.6.3.2.9.

A TnHATED 7 N [Iﬂ141

BUTUM
" xspuwib
4 Baounsakiuum UbIMATYSb!
unbTp (P rP>UrMiAapPBTI~~ )

PucyHok 7 — B3BelleHHasA amMnantyaa

Ecnu metoabl TpebyloT U3MEHEHNA OMMCAHHbLIX PEXUMOB aHanusatopa, TO 3TO NoApPo6HO ONUCaHO B
conpoBOXJalLiemM TekcTe.

HekoTopble pexuMbl aHanusatopa TpebyloT npuMeHeHns 6onee O4HOro NocrnefoBaTesibHO COefNHEeH-
HbIX (PMNbLTPOB (HaNnpUMep, NHorAa He06X04MMO UCKTIOYNTL N3 OCTATOUYHbIX U3MEPEHUA KOMNOHEHTbl BHE MOo-
N0Cbl); B 3TUX CNydYasax CMMBON 6/10ka aHanmsaTtopa o603HavyeH ¢ o6oumu punbTpamu (Hanpumep. A BHYTpU-
MOJIOCHBIA OCTaTOUHbIA).

MpumeuaHne — Ecnu cnegyeT NMPOBECTU CUHXPOHHBIV My/IbTUTOHOBbI aHa/IM3, TO HeoBXoAUM aHan3aTop
CUrHana c 4ononHuTenbHbIM aHannsom FFT (last Fourier transform, 6bicTpoe npeo6pasoBaHne ®ypbe) 1 BO3MOXHOCTAMMN
MPOBEAEHNS PacyeToB, Kak ONMCcaHO B NPUIOKeHNN A.

5.6.3.2 ®unbTpsl

5.6.3.2.1 ®uAbTP HWKHUX YACTOT (BHYTPUMNOMNOCHbLIA (PUNLTP)

OnucaHue npuBegeHo B IEC 61606-1.

5.6.3.2.2 ®UNbTP BEPXHUX YaCTOT (PUNLTP BHE NOMOChHI)

OnucaHne npuBeaeHo B IEC 61606-1. 3a UCKNOYEHMEM YKa3aHUt 06 U3MEHEHUW AMana3oHa 4acToT BHe
nosioCbl UK YacTOTON AucKkpeTusaLuu.

5.6.3.2.3 Monocosoli hunbTp

Ecnu He yka3aHO WHOe, nonocoBble UAbTPbI AO/HKHbI COOTBETCTBOBATHL MOpOraM 4yBCTBUTE/IbLHOCTU
knacca Il nnun knacca lll, kak yctaHoBneHo IEC 61260. 910 o6ecneunt no meHbleli mepe 30 b 3aTyxaHue
CUrHaNOB NMpW CMEeLLeHNN Ha OfHY OKTaBy OT LLeHTpasibHON YacToTbl hunbTpa n 60 4B npu cmeweHnn Ha Tpu
oKTaBbl. Takme NonocoBble PUAbTPbI CriegyeT NPUMEHSITb, €C/IM ONUCAH aHaIn3 TpeTbei YacTu okTaBbl U 4A
BCEX CENeKTUBHbIX U3MepeHuii amMnauTyAbl, 3a UCK/IIOYEHWEeM ciyyaeB, Korga ykasaH 605ee ceneKTUBHbIN
hunnbTp.

5.6.3.2.4 Y3KONO/IOCHbI hunbTp

OnucaHue npuBegeHo B IEC 61606-1.

5.6.3.2.5 Monocosoli hunbTp

MonocoBoil huAbLTP NCNOAL3YIOT B 06/1aCTU YaCTOT, MMeloLLeli Ype3BblYaHO Y3KyH0 M0JI0CY NponyckaHus
C eANHNYHBbIM KO3 (PNLMEHTOM YCHNEHNs, onpeAensieMyio YacToTon AuckpeTusauun. beictpoe npeobpasosa-
Hue dypbe perncTpupyet AAUHY U Bbipe3atolyto hyHKUNI0, a Takxe npefenbHoe 3aTyxaHve BHe 3TON NoNockl.
LnpuHa nonockl NponyckaHns npeactaBnsieT co60i MUHUMANbHOE YWUC/I0 31EMEHTOB AWCKpeTu3auun, Heob-
XOAMMBIX AN 3 PEKTUBHOro NPonyckaHns BblGPaHHON YacTOThbl, Tak Kak aHeprusa npu aToil yactoTe pacceu-
BaeTCA B pAf Npunexalimx aN1eMeHTOB ANcKpeTn3auunun, B 3aBUCUMOCTM OT BbiGpaHHON Bbipe3atoLeil YHKUNN.

8
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5.6.3.2.6 3arpaxgawowuii punbtp

3arpaxgawwmnini unbTp, NPUMEHAEeMbI MO YMONYAHUIO NPU U3MEPEHNSAX OCTATOUYHbIX NOrPELHOCTEN,
NCKaXXEHNS W WWYMa, AO/HKEH UMETb 3HaYeHVe CcenekTUBHOCTU Q He MeHee 1M He 6onee 5. 3a UCK/TIOYEHNEM
cnyyaes, Korga ykasaHa 6osee BbiCOKasi CeNeKTUBHOCTb.

B cnyyae n3MepeHuii ocTaTOUYHbIX NOrpeLHOCTel 3arpaxgatlmnii dunbTp NPU HEKOTOPbIX 06CTOA-
TeNbCTBaX MOXHO 3aMeHUTb 601ee y3kumu (6onee cenekTUBHbIMK) 3arpaxjarowmmm punbTpamu, Kak onu-
CaHO HMXe.

5.6.3.2.7 Y3KONONIOCHbIN 3arpaxaganLwmnin unstp

3arpaxgatownii nonocosoit ounstp ¢ O oT 540 10.

5.6.3.2.8 3arpaxgatowuii Noa0coBol PuUnbTp

3arpaxgawwnii hunbTp MCNOMAb3YIT B 061aCTW 4acToT, nMetoLeli YypesBblyaliHo y3Kyt0 nofiocy 3agep-
XWBaHUA. onpeAensemMylo 4acToToll guckpeTnsauumn. BeicTpoe npeobpasoBaHne ®ypbe peructTpupyeTt ANAUHY
1 Bblpe3awLylo yHKumMo, obecneunBas ypesBblyaiiHoe 3aTyxaHue U efUHUYHbIA KO3 PULUEHT yCUNeHns
BHe 3TOW nonockl. WWnpnHa nonocel 3ajepxvBaHna npeacraBnseT co60ll MUHUMANbHOE YUCO 3/IEMEHTOB
AvcKkpeTusauumn, Heob6xoanMbIX A4NA 3hPEKTUBHOrO NPONyCcKkaHUs BbIGPAHHOI YacTOThbl, Tak Kak aHeprus npu
3TOl YacToTe paccenBaeTcs B paf Npuaexalinx 3/IeMeHTOB AuckpeTusalmmn, B 3aBUCUMOCTU OT BblGpPaHHON
Bbipe3atowel yHKLUN.

5.6.3.2.9 B3gewuBawwmii hunbtp

B3BewwnBawwuii uabTp ANA BCEX W3MEpPEHWI B3BELEHHbIX LWYMOB [O/KEH COOTBETCTBOBATb
IEC 60268-1. 3a ucknovyeHnem obwero koadpduymneHta ycuneHns. Yactota e4UHNYHOTO ycuneHus unbtpa
[OJ/KHa cocTaBnATb 2 KMy. /I3MepeHnsi 0THOCUTENbHON aMNANTYAbl, Takue Kak OTHOWEHWe CUrHaM — LyM,
npoBefeHHble C WCMO/Ib30BaHMEM PEeKOMeH[0BaHHOro CTaHAapTHOro B3BeluuBawowero unbtpa, cnegyet
o6o3HauaTb abbpeBuatypoii -4b6 CCIR-RMS». N3mepeHnss abconoTHOW amMnanTyAbl, NpOBeAEHHbIE C UC-
no/b30BaHNeM peKoMeH0BaHHOro unbTpa, crefyet 0603HavyaTb COOTBETCTBYIOLLEN KONNYECTBEHHONW ab-
6peBnaTypoii. 3a koTopoii cnegyet -CCIR-RMS», Hanpumep. g B * cnepyeT o603HavYaTh -46M5 CCIR-RMS».
Ecnu gna naMepeHns no HacToslWeMy cTaHAapTy MCNOMb3YKT CTaH4apTHbIV B3BellMBalLWwmnii punbTp, OTAN-
yalwuiics oT AaHHbIX pekoMeHfaumii, cnegyet NPUBOAUTL CXeMY UNbTPa 1 KOIMPULMEHT yCUNeHUs, ecnu
3T0 HE06X0AUMO.

MNMpumeyaHne — OnopHasa yacToTa 2 KL, BATOM CTaHAapTe 3KBUBa/IEHTHA BBEAEHMIO 3aTyxaHua 5.629 b npn
BCEX YacToTax, Mo cCpaBHEHMWIO C ONOpHOW yacToToi 1 kIy,. ykasaHHoli B IEC 60268-1.

5.6.3.3 ViamepeHnsi abCOMOTHOW U OTHOCUTENIbHOW aMNANTy bl

Pe3synbTatbl M3MepeHus abCcoNOTHON aMNANTyAbl cefyeT ycTaHaB/MBaTb HeNocpeaCcTBEHHO B e AUHM-
Lax cpefjHeKkBapaTUYHON BENNYUHBI: Hanpumep, A6,r5 A4na undposbIX curHanos nab*unun Y,,,., Ansa aHano-
TOBbIX CUTHAIOB.

Pe3synbTaTbl M3MepeHns aMnanTyfbl Takke MOryT OblTb Bblpa)Ke€Hbl OTHOCUTE/IbHO ONOPHOW aMnanTy-
[bl KaK OTHOWweHne B feunbenax unu B npoueHtTax. OTHOCUTENbHbIE pe3ynbTaTbl U3MEPEHUN AOMKHbI 6bITb
yCTaHOB/1EHbl OTHOCUTE/IbHO N3MEPEHHOI aMnIMTyAbl Ha BXOAe aHanm3atopa A/ OfHOro 1 TOro Xe kaHana
(mo N 6bIX PUNbLTPOB), HaNpUMep ANa MeTofa «VckaxeHne v Wym-. Pe3ynbTaTbl U3MepeHuii, 3aBucayne ot
KaHana, cnefyeT BblpaxaTb OTHOCUTE/IbHO aMNINTYfbl BXOLHOIO CUrHasna aHanusartopa B ONOPHOM KaHane
(kaHane cpaBHeHUA), HanpuMep 418 MeToja onpefesieHns NepekpPecTHbIX NomMex.

MHOroyHKUMOHaIbHbIE aHann3aTopbl 06bIYHO CNOCOOHbLI NPOBOAUTL OTHOCUTE/IbHbIE U3MEPEHUS He-
nocpefAcTBEHHO. B NpOTMBHOM ciyyae f0/kHa 6bITb U3MepeHa aMnINTyAa ONOPHOro cUrHana B fonoJsiHeHne
K 3ajaHHOMY M3MEPEHNI0, @ OTHOCUTENbHBIA pe3ynbTaT c/iegyeT paccynTarb BPYUHYHO.

5.6.3.4 To4HOCTb

Ecnu He ycTaHOB/IEHO MHOE, 060pYy0BaHNE, MPUMeEHAeMoe /19 NPOBefeHNs N3MepeHunii B HacTosiwem
cTaHjapTe, JO/HKHO MMeTb TOYHOCTb NO M3MepsieMbiM NapameTpam MO MeHblueil Mmepe B Tpu pasa fyywe
(BbIlWE), 4eM YCTAHOBNEHO B TEXHUYECKUX TpeHOBaHMAX Ha UCNbITyeMoe 060pyaoBaHue.

Bce uameputenu aMnanTyAbl, UCNosfb3yemMble 411 U3MepeHuii B HacTosALWEeM cTaHAapTe, JO/KHbl OblTh
ycTpoiicTBamu, fanlWwmMm UCTUHHOE CpeAHeKBaApaTuyHoe 3HavyeHne (r.m.s.) ¢ MUMHMMasbHOW HeobxoAnMoi
ToYHOCTbl0 0,25 AB (BHYTPMNONOCHbIE AN CeNleKTUBHbIE n3MepeHus) nan 1.0 b (ocTaTouHble n3mepeHus)
B AnanasoHe oT 20 'y f0 BepxHel rpaHMYHOl YacToTbl. DTy TOYHOCTbL CriegyeT noAaepxusatb N8 CUrHana,
MMetoLero nuk-cpakTop (amMnanTyaHbli chaktop) 5 unn meHee. He cnegyeTt ucnonb3oBaTb KanimbpoBaHHbIe MO
cpefiHeKBaApaTUYHOMY 3HAUYEHUNIO YCTPOWCTBA, N3MEPSIOLLMEe CPeHIO BE/IMUYMNHY UIN BE/TINYUNHY M1Ka.

AHasnorosblii aHann3 fO/MHKEH NPUMEHATL AONONHUTENBHO paspelleHHblil gonyck + 3 MkB. a undposoii
aHanu3 JOo/HKEH NPUMEHSTb JONOMHNTENbHO paspelleHHblii gonyck + 5 LSB.
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M3mepuTtenu amnanTyabl, NPUMEHsieMble A9 NPOBEAEHUS U3MEPEHUI B HACTOALWEM cTaHAapTe, AO/IKHbI
WHTErpMpoBaTb CUTHaN B TeYEHUE MUHUMYM 25 Mc. 4TOGbl 06ecneyumnTb afekBaTHOE YNC/I0 KOLOB, KOTOPbIE NCMOSb-
30BaHbl B UCNbITyEMOM 060pyA0BaHun. MNpu onpefeneHun CUrHanoB HU3KUX YaCcTOT Heo6XxoAMMOoe BPeMS LO/HKHO
6bITb YBEIMYEHO, YTOOLI rapaHTUPOBaTh, YTO ByAeT M3MEpPEH N0 MEHbLLE Mepe OA4UH NOMHBINA LKA curHana.

6 MeToabl namepeHuii

6.1 O630p

MeTofbl M3MEPEHUii, onucaHHble Huxe, B pasgene -O6Wwne xapakTepucTukn-, cnesyet NpUMeHsThb Ko
BCEM BMAaM WCMbITYeMOro 060py40BaHuUs, HE3aBUCMMO OT TUMa WX BXOAA M BbIXxoga. Kpome Toro, mMeTtofpbl,
OnucaHHble B MYHKTaxX -xapakTepucTUKM aHaNoroBoro BXoga», «xapakTepucTMkm aHanoroBoro Bbixoga», «xa-
pakTepucTUKM LMGPOBOIo BXoAa» U «XapakTepucTuku LUpoBOro Bbixoga-, c/iefyeT NPpUMeHsTb, Kak 3To
npegnucaHo 415 o6nacTeil Bxofa M BbIX04a KOHKPETHOTO UCMbITYEMOTO 060PYA0BaHMUS.

Ecnu ucneiTyemoe o6opygoBaHme ob6ecnednBaeT gsa uan 6o/ee KaHanoB, U3MepPEeHUs crnegyeT noBTo-
puUTbL ANS KAXA0T0 KaHana.

Bo MHorux cnyuyasx 6yaet Heo6X0AMMO NOBTOPUTL HEKOTOPbIE U3MEPEHUs ANs PasIUUYHbIX pabounx
YCNOBUIA MW KOHTPO/IbHBIX HACTPOEK, HANpPUMep NpU Pas/IMYHOI yacToTe AUCKpeTU3aummn. B Takux cnyvasx
npUMeHsieMble YC/IOBUA U HACTPOWKM A0/KHbI 6bITb YUETKO YCTAHOB/IEHbI B CBSI3U C KaXAbIM M3MEpeHUeMm.

ECnv He yKa3aHo MHOe, Ha UCMbITYeMOM 060pyA0BaHUN JOMXKHbI GbiTb YCTAHOB/IEHbI CTAHAAPTHbIE Ha-
CTPOIAKU. Kak onucaHo B 5.4. EC/I NPUMEHSIOT APYTe HACTPOMKM, 3TO AOIKHO GbITb YETKO yKa3aHo.

6.2 OCHOBHble XxapakTepucTukun

6.2.1 InHeliHble XxapaKkTepucTukun

6.2.1.1 3aBucawme oT amnanTyabl (AMNAUTYLHO 3aBUCUMbIE)

6.2.1.1.1 KoathdunumneHT ycuneHus

Llenb: nocpeACTBOM HacTOALWEr0 UCMbITAHUA U3MEPSIOT OTHOWEHWE aMNINTY bl BbIXOAHOrO CUrHana K
aMnauTyae BXOLHOrO curHana npu ctaHaapTHbIX HacTpoKax.

Mpu ncnelTaHUM UCMONBL3YIOT CXEMY, U306paKeHHY Ha pucyHke 8. ncnoiTyemoe obopyfoBaHue cnegy-
eT NpuBOAUTL B AelicTBME CUHYCOMAANbHbIM BXOAHbIM CUTHAIOM HOPManbHOW U3MepUTEeNbHOU amMnanTyabl
M yacToTbl. JoNKHa 6bITb U3MEpPEHa CeNeKkTUBHAA amMnNanTyja Ha BbiXo4e UCMbITyeMoro o60pyfoBaHna U Bbl-
paxeHa B b B BUAe OTHOLWEHUSI K HOPMasibHOW aMnanTyge uaMepeHuns.

PucyHok 8 — MeToa nsmepeHus koadpdumumeHTa ycuneHms

MpumeyaHne — 3Ty xapaKTePUCTUKY NPUMEHSIOT 06bIYHO K UCMbITyeMOMY 060pPYAOBaHWI0 C aHa10roBbIM
BXOZ,0M W aHas1I0roBbIM BbIXOAOM WU C LUAIPOBLIM BXOAOM U LUMPOBBLIM BbIXOAOM. 151 NEPEeKPECTHbIX XapaKTepucTuk
ycunexus cm. 6.3.1.1 n 6.3.2.1.

6.2.1.1.2 CTabunbHOCTb KO3hhULMeHTa ycuneHums

Llenb: nocpeCcTBOM HACTOALLEIO UCMbITAHUSA U3MEPAIOT U3MEeHeHNe Ko duumeHTa ycuneHns co spe-
MeHeM.

Mpu ncnbiTaHMM NCNOMNbL3YIOT CXEMY, M306paXeHHY Ha pucyHke 8. ncneiTyemoe ob6opygosaHue cnegy-
eT NpuMBOAUTbL B AECTBME CUHYCOMAasIbHbIM BXOAHbIM CUTHANIOM HOPMasibHOW U3MepUTeNbHONW aMnanTyabl
1 yactoTbl. CefleKTUBHYI0 aMNINTYy Ha BbIXO[e UCMbITYEeMOro o6opyoBaHua crefyeT UsmMepaTb B TeveHue
Kak MuHMMYM 1,0 4, HemocpeACTBEHHO Moc/e npeABapuTeNbHON BbIAEPXKU MPU 3afaHHbIX YCNOBUAX, Kak
ycTaHoB/ieHO B 5.5. CTabunbHOCTb KO3hduLmeHTa ycuneHuns cnejyet BblpaxaTb Kak OTHOWeEHWe Hanbosb-
Wei 1 HauMeHblU el aMNanTy [, 3aperncTpMpoBaHHbIX B TeYeHNe 3Toro nepuoja, BbipaxeHHoe B Ab.

6.2.1.1.3 Pasnuune KoaMULUEHTOB YCUNEHUA MEXAY KaHaniamn n guHaMuyeckas norpewHocTb

Llenb: nocpeACcTBOM HaCTOSALWEro UCMbITAHUA U3MEPAIOT cornacosaHne (cpaBHeHWe) KO3 PULNEHTOB
YyCUNEHNA MeXAy KaHanamu.
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o BO3MOXHOCTU KaXAblii KaHan UCNbITyemoro obopyaoBaHusa cnegyeT NpUBOAUTL B AeiCTBME CUHY-
conganbHbIM BXOAHbIM CUTHANIOM HOPMasbHON U3MepuUTeNnbHOW aMNAUTyAbl U 4acTOTbl C UCMOIb30BaHUEM
CXeMbl coeAUHEHNSI 060PYyA0BaHUSA, N306paXeHHO Ha pucyHke 8. Ha BbIxo4e KaXAoro kaHana UCnbITyemMoro
060pyAo0BaHNs AOMKHA OblTh 3aperncTpupoBaHa cenekTnsHasa amnantyga. CpaBsHeHne KO3 PULNEHTOB yCu-
NeHna Mexay kaHanamu cnegyet BblpaxaTb Kak OTHOLWEeHWe 3aperMcTpUpoBaHHbIX B KaHanax Hambonblweli n
HavMeHbllel aMNanTys, BblpaXxeHHoe B Ab.

B cnyuae, korga (rpynnoBoe) perynvpoBaHme KoathduumeHTa ycuneHns Bo3aeiicTByeT Ha BCe KaHasbl
NCMbITyemMoro obopyaoBaHusa, AUHAMUYECKYIO MOrPELHOCTb CriefyeT BblpaXaTb Kak Camblil BbICOKMIA pe3ynb-
TaT BblYNC/EHNA CpaBHEHUS KO3(DMULMNEHTOB YyCUNEHUS MeXAy KaHanamu, KoTopblii HabnwgalwT B N060i
KOHTpONIMpyeMoii Touke. Ecnu cnepyet NnpoBecTn U3MepeHMs TONbKO B YacTU peryanpyemMoro gnanasoHa, 10
3Ta 4yacTb A0/MKHa 6bITb onpegeneHa. McnbiTaHNA AO/KHbI 6bITb NPOBEAEHbl Tak. YTo6bl He Habnganoch
cpes3aHusa UMNybCOB B UCNbITYEMOM 060pyAOBaHUN, 418 3TOTO MOXHO NMPU HEOHXOAMMOCTN YCTAHOBUTL 60-
nee HM3Ky aMnaMTyfy BXOAHOTO CUrHana, ecau ato TpebyeTcs ANsS perynmpoBaHua agnanasoHa koadduum-
eHTa ycuneHus.

6.2.1.1.4 AMNAMTYAHO-4acCTOTHasA xapakTepucTtmka

Llens: nocpefCcTBOM HacCTOALLEro UCMbITAHNA U3MEPAIOT U3MEHeHUe Ko rLuneHTa ycuneHusa B 3aBu-
CMMOCTMN OT YacTUThI.

Mpw ncnbiTaHUM UCNOMbB3YIOT CXEMY, N306PaXKEHHYI0 Ha PUCYHKe 9. aMNINTYAHO-4acTOTHaA XxapakTepu-
CTMKa MOXeT 6biTb M3MepeHa Npu nojaye Ha UcnbiTyemMoe 060pyfoBaHNe CUHYCOMAaNbHOIO BXOAHOIO CUT-
Hana HoOpMasbHOW M3MepUTeNnbHOMW aMnNaNTyAbl U U3MEPEHNA aMNANTYAbl BbIXOAHOTO CUrHaNa MUCnbITYyeMoro
o60opyao0BaHMA B pas/InyHbIX AnanasoHax YacToT BXOAHOro curHana. MpegnoytutesnibHO U3MepeHue aMniu-
TyAbl AO/MKHO 6bITb CE/EKTUBHbLIM, UYTOObI U3bexaTb BANAHUA Ha pe3ynbTaT CyLLeCTBEHHbIX LIYMOBbIX WK
napasuTHbIX KOMMNOHEHTOB.

PurcyHok 9 — MeTog U3mMepeHusi aMniuTyiHO-4aCTOTHbIX XapakTepucTuk

YacToTbl U3MepeHns MOXHO BbiGpaTb NPOU3BOJIbLHO, TakMM 06pa3om, YTO6bl OHN COOTBETCTBOBASIN KOH-
KPeTHOMY MCNbITyeMOMYy 060pyAOBaHMIO, YacToTe AMCKpeTU3auumn 1 T. 4, HO NPeAnoYTUTEIbHO OHU AOKHbI
pacnonaratbca no norapumMuyeckoin wkane. Ans namepeHuii MoryT 6bITb UCNONb30BaHbI Y4acTOThbl, ycTa-
HOBNeHHble B Tabnuue 1EC 61606-1. B nio6omM cryyae gunanasoH YacToT AOJ/IKEH BKYaTb yactoTty 10 'y u
BEPXHIOK FPAHNYHYIO 4aCcTOTy.

PesynbTat fosxeH 6biTb NpeacTaBneH B Buge rpaduka, Ha KOTOpoM No ocu X 0TN0XeHa yactoTta (npeg-
NoYTUTESIbHO B lorapudmMuyeckoii wkane), a no ocn Y — amnanTyfa, 3apernctTpupoBaHHas Ha KaxAon ya-
CTOTe. BblpaXeHHass OTHOCMUTENbHO aMNANTYAbl, 3aperucTPUPOBaHHOW NPU HOPMaNbHON YacToTe U3MepeHns
(wnun npn 6nuxaiiweit K Helh 4OCTYNHONM YacToTe), B Ab.

ANbTEepHATUBHO aMMINTYAHO-YACTOTHY XapakTepuCcTUKYy MOXHO BbipasnTb Yepe3 Hanbosblyo U Hau-
MEHbLUYI0 M3 3aperucTpupoBaHHbIX amMnanTy[ OTHOCUTENbHO amMnauTyAbl, 3aperucTpupoBaHHON Npu HOp-
ManbHOW yacToTe nsmepeHus, B 4b: Hanpumep, <4-0.1/-3,0 a6 ot 10 'y go 20 Ky, oTHOCUTEeNbHO 997 Ty-.

6.2.1.1.5 MakcumanbHaa amnauTyaa BXOAHOro curHana

Llenb: nocpefACcTBOM HaCTOALEro UCNbITAHWUA U3MEepAT aMNauTyay BXOLHOrO cuMrHana, cOOTBETCTBY-
IOLLYI0 MakCcMManbHON CnoCOBHOCTU UcnbiITyeMoro o6opyaosaHusa obpabartbiBaTb CUTHAN NpU CTaHAapPTHbIX
HacTpoiikax.

MakcumanbHyo aMnauTyay BXOAHOTO CUrHana cnegyet udMepaTb, Kak nokasaHo Ha pucyHke 10, nogasas
Ha BXOJ, UCNbITYeMOro 060pyf0BaHns CUHYCOMAanbHbIA CUTHAN, YHACTOTY U amnanTyay KOTOPOro MOXHO perynu-
poBaTb. CnefyeT KOHTPO/IMPOBATL Kak amnanTydy, Tak 1 0CTaTOYHY aMMNTy[y BbIXOAHOrO CUTHana UCnbITy-
emoro o6opy0BaHus NpY U3MEHEHUN aMnNanNTyAbl reHepaTopa 40 CaMOro BbICOKOrO 3Ha4YeHus, KOTOpoe MOXHO
obecneunTb 4O MOMEHTa, Korga nponsoinaeT CHMXeHne koaduuneHta ycunenma Ha 0.3 gb nnn nsmeHexne
XapaKTepUCTUKN <SuCKaXeHne U LWym-» Ha MuHyc 40 ob (1 %). CooTBeTcTBylOWAA reHepupyemas amnantyga
[O/MKHA 6bITb 3apeructpupoBaHa. AMNANTYAbl U3MepsAeMblX UM POBbIX AaHHbIX cneayeTt BblpaxaTb B ABI5;
aMnanTyabl U3MepPSeMblX @aHaNoroBbIX faHHbIX cneayeT BblpaxaTb B ABU, HO MOXHO Bbipas3uTb B VIMS.
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PucyHoK 10 — MeTog 13MepeHnsi MakCMMasTbHOM amMnIUTy /bl BXOAHOTO U BbIXOAHOMO CUTHAIOB

Mpn M3MepeHun MakcUMasibHOW amMnauMTyAbl BXOAHOTO CUrHana Nobblie perynsatopbl KoaguumeHTa
YCWUSIEHUS! [OMKHBI 6bITh YCTAHOBJIEHBI B TAKOE MOJIOXEHWE, UTOObI BO3HMKALLEE HACbILEHNE BXOLHOTO CUT-
Ha/sa HacTynasno Npu Kak MOXHO 60/iee BbICOKO amMnanTyAe BXOLHOMO CUTHANA M HE BO3HWUKA/O HaCbIWeHne
BbIXOZHOTO CUTHana.

MakcumanbHyl amnanTyay BXOLHOTO CUrHana crefyeT U3MepsiTb B fuana3oHe 4acToT. HacToTkl usme-
peHUst MOXHO BblGPaTh MPOWU3BOJILHO, Tak. YTO6LI OHU COOTBETCTBOBASIM, HANPUMEpP, KOHKPETHOMY UCMbITye-
MOMY 060pYJ0BaHUI0 U HACTOTE AUCKPETU3ALNUN; HO OHM AO/IXKHbI 6bITb PACMOMOXEHbI N0 OrapUpMUUEcKoit
wkane He 6onee yem B AManaszoHe OAHOI oKTaBbl. B no60M cnyyae Auanas3oH 4acToOT AOJKEH BK/OYaTb
10 'y 1 BEPXHIO FpaHUYHYl0 YacToTy. PesynbTaTbl ciegyeTt NpeactaBnsaTb B BuAe rpaduka, Ha KOTOpom no
ocu XoTnoxeHa yacTota (NpeAnouTUTebHO B orapudmuueckoii wkane), a no ocu Y — MakcumasbHasa ya-
CTOTa BXOJHOrO CUTHana, BblpaXeHHas B COOTBETCTBYHOLWUX efUHULAX aMNnTyabl.

ECnu MakcuManbHyl amnauTyay BXOLHOTO CUrHana onpeaensioT TO/IbKO Ha OA4HON vyacToTe, cnegyet
MCMNoNb30BaTh HOPMA/IbHYH YACTOTY N3MEPEHUS.

Ecnv Ha Bxofe MUcnbiTyeMoro o60pyaoBaHns YCTaHOBEHbI (DULTPLI KOPPEKLNW NpeabiCKaXeHus, pe-
3yNbTaTbl U3MEPEHUS CnesyeT NPUBOAUTL OTAENBHO C KaXAbIM UMEoLWMMCs B pacnopsiXXeHnu puabTpom Kop-
peKuUn NpeabiCKaxXeHns, a Takke 6e3 KOpPeKL U NpesbiCKaxeHuns.

MpumeyaHune — VI3mMepeHUs MakCUMasIbHOW aMnnTyabl BXOAHOTO CUrHaia Hambosee 4acTo NpUMEHSIIOT K
aHasoroBbIM BXOAHLIM CUTHANAaM, M UX NLLb MHOTAA NPOBOASAT B 3aBUCMMOCTU OT YaCTOThl, TaK Kak Takasi 3aBUCUMOCTb B
ycTpoiictBax A/Ll-npeobpasoBareneii aBNseTca HeobblYHOM. OfHAKo 3TOT METOZ BKIOUEH B -06LLME XapaKTEPUCTUKM-,
MOCKO/IbKY OH MOXET ObITb BaXEH B APYrMX Cyvasix, Hanpumep Npu NonyyYeHUn XapakTepUCTUK MyTeid NpoXoxaeHus
LMdpoBOro curHana ¢ (HeNIOCKoM, HEMOJIOTOi) YacTOTHOW XapakTepUCTUKOW UK C HengeanbHOW CTPYKTYpPOIA yCUneHus.

6.2.1.1.6 MakcumanbHaa amnauTyga BbIXOLHOMO curHana

Lienb; nocpeCTBOM HaCTOALLEro UCMbITAHUA U3MEPSAIOT aMNIuTy[y BbIXOAHOIO CUrHana, CooTBETCTBY-
IO Y0 MakCMMasbHON CMNOCOBHOCTM UCMbITYyeMoro o6opyaosaHns obpabatbiBaTb CUrHaN Npu cTaHAApPTHbIX
HacTpolikax.

MakcumanbHaa aMnanTyfa BbIXO4HOr0O CUrHana fo/mkHa 6biTb U3MepeHa C NPUMEHEHNEM CXeMbl, KOTO-
pas usobpaxeHa Ha pucyHke 10B 6.2.1.1.5, nogaBas Ha BXOA UCNbITYEMOro 060pyA0BaHUA CUHYCOUAANbHbI
CUTHan c perynupyemMbiMn YacToTON M aMnAnTyAon. AMNANTYAY reHepartopa perynmpyT 40 MakCMManbHOro
3HayYeHus, KOTopoe MOXHO obecneynTb 4,0 MOMEHTA CHUXEHUA KoadduumneHTa ycunenms Ha 0,3 ob unm uns-
MEHEHUSA XapakTePUCTUKN «UCKaXeHNE N WyM- Ha MUHyc 40 b (1 %). cnegyeT oTcnexunsaTb Kak amnantyay,
Tak M OCTAaTOYHYI0 aMNAUTyAy BbIXOAHOIO CUrHana ucnbiTyeMoro obopyaosaHvs. AMNANTYAa BbIXOAHOMO CUT-
Hana fo/mkHa 6bITb 3aperncTpuposaHa. AMNANUTYAbl LM POBLIX CUTHANOB cneAyeT BbipaxaTtb B 4bI5; amnnau-
TyZlbl aHAN0TOBbLIX CUTHAMOB cefyeT BblpaxaTtb B Ba, HO MOXHO BblpaxaTb B Vrmf.

Mpu n3mepeHnn makCMManbHON aMnNanTyAbl BbIXOAHOTO CUrHaNa BCe perynatopbl Koadduumenta ycu-
NeHnsa AO/IKHbI OblTb YCTAHOBJIEHbI B TAKOE MOJI0XEHUe, YTO6bl aMNAnTyAa BbIXOLHOIO cUrHana 6bls1a makcu-
MasnbHOl M YTO6bI MOXHO 6bI/I0 06€eCcneyYnTb OTCYTCTBME HACTYN/IEHUSA HaCbILLLEHUS.

MakcmmanbHyto amnanTyy BbIXOLHOTO CUrHana cnegyet n3amepsaTb B AnanasoHe yacToT. YacToTsl, npu
KOTOPbIX MPOBOAAT U3MEPEHNE, MOXHO Bbi6paTb NPON3BOJIbHO, TaK. YTOObI OHW COOTBETCTBOBA/IN, HANpuUmMep,
KOHKPETHOMY MCMNbITyeMOMY 060pyA0BaHUI0 M YacToTe AUCKpeTU3aunm; HO OHM AO/KHbI pacnonaratbcs nNo
norapudmunyeckoli Wwkane B gnanasoHe He 60/iee Of4HON OKTaBbl. B no60oM cnyyae 3ToT AManasoH 4actoT
fosxeH BknYaTb 10 'y 1 BEPXHIOW FPaHUYHYIO YacToTy. Pe3ynbTaTtbl 4O/KHbBI ObITh NpeAcTaBieHbl B BUAe
rpacpuka c yactoToi no ocn X (NPeAnoYTUTEIbHO B IOrapuMNYecKoii LWKane) n makcuManbHOn aMnanTyaon
BbIXOJHOTO CUTHaNa, BblpaXeHHO! B COOTBETCTBYIOLLMX eAnHMLaxX aMnanTybl, No ocu Y.

Ecnu makcumanbHylo amnanTyay BbIXOAHOrO CUrHasa XxapakTepusyoT TONIbKO Ha OA4HOI YacToTe, cnegy-
€T UCNO0/b30BaTb HOPMasibHYI0 YacTOTy U3MEPEHNUS.

Ecnu Ha BbIxofAe UCNbITyeMoro 060pyA0BaHNsA yCTaHOBNEHbl (DUAbTPbI KOMNEHCAUUN NpeAblCKaKeHWA,
pesynbTaTbl U3MepeHuii cnegyeT NPUBOAUTL OTAEbHO A1 KaX0ro J0CTYNHOro hunbTpa KOMneHcayuy npe-
[OblCKaXeHWI. a Takxe 6e3 unbTpa.
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MpumeyaHne — V3vepeHnss MaKCUMasibHOM amMnanTy bl BbIXOAHOTO CUTHaNa Hanboiee YacTo NPUMEHSIIOT K
aHaJ10roBbIM BbIXOAHBIM CUTHaUTaM, U X NILLb UHOTAA MPOBOAAT B 3aBMCMMOCTM OT YaCTOThl, TaK Kak Takas 3aB/1CMOCTb
B ycTpoiicTBax A'Ll-npeobpasosareneli aBNseTcs Heobbl4HOM. OAHAKO 3TOT METOZ BKIOYEH B -06LLME XapaKTePUCTUKN»,
MOCKO/bKY OH MOXeT GbITb BaXeH B APYruX C/yyasx, Hanpumep npy MoyYyeHUW XapakTepucTVK MyTeil MpoXoXaeHus
LinchpoBOro curHana ¢ (Hens0CKom, Hemonoroii) YHacTOTHOW XapakTePUCTUKON NN C HenAeaslbHON CTPYKTYPOii yCuneHus.

6.2.1.1.7 TlonapHoOCTb

Llenb: nocpefCcTBOM HacTOALLEro UCMNbITAHUA OnNpeAensT, U3MEHSAET I UCnbiTyeMoe obopyaoBaHue
NOMIAPHOCTb CUTHANOB, NPOXOAALIUX YEPES Hero.

Ha Bxof ucnbiTyemMoro o6opyfoBaHus fo/KeH 6biTb NoAaH nakeT TOHa/IbHbIX CUTHAMN0B, BKAOUalOLWni
nepuoabl CMHycoMAabHbIX CUTHANI0B HOPMa/ibHON W3MEpPUTENbHOW amnauTyAbl W 4acToTbl, Yyepefyemble
C nepuofamy nokos (OTCYTCTBUS CMUTHANOB, TULLIWHbI). DTOT CUHYCOUAANbHbIA CUTHAN AO/KEH MOABAATLCA
(BKNOUaTLCA) M McHesaTb (BbIK/IOYATLCA) NPU NepeceyvyeHnn HyseBoli OTMETKM B MOJIOXUTEsSIbHOM Hanpas-
NIeHUV 1N JOJSIKEH NojasBaTbCsA B TeYeHue 5 LMKN0B U OTCYTCTBOBATb B TeYeHue nepuoja, 3KBUBa/IEHTHOroO
npumepHo 20 uunknam. BbIXogHOW curHan ucnbiTyemoro o6opyaoBaHus fo/KeH 6bITb UCcnefoBaH C UCMO/b-
30BaHMeM MOHUTOpa UMPOBOro curHana Wuau MOHMTOpPa aHasioroBoro curHana (Hanpumep, ocuuanocKona)
ANs onpejeneHuns, sBNAETCA 1N UCnbiTyeMoe 060py/j0BaHNe -HEUHBEPTUPYIOLWUM-* NN -UHBEPTUPYIOLLUM-.

AnbTEpPHATMBHO NONSAPHOCTb MOXHO M3MEPUTb C NOMOLLbLIO S11060r0 aCUMMETPUYHOTO curHana, u ee
MOXHO MPOBEPUTb BPYUYHYIO UKW C UCMNOMb30BaAHWEM KaKoro-nmbo aBTOMaTU3NPOBAHHOrO yCTpOWCTBa, YyB-
CTBUTEJILHOTO K MOJIAPHOCTU acummeTpun.

6.2.1.2 XapaKTepucTuku, 3aBucaLe oT BpeMeHu

6.2.1.2.1 ®a3oyacToTmas xapakrepucrtumka

Llenb: nocpefCcTBOM HaCTOALWEro UCMbITAHUA U3MEPAIOT pasHuly a3oBOi 3ajepxku (oTcTaBaHue no
thase) mexgy nsmepsemoli 4HacToToll U KOMMNOHEHTOM HOPMaJibHOV U3MEPUTE/IbHOI Y4acToThbl NPU NPOXoXe-
HMK Yepes ucnbiTyemoe 060pyAoBaHMe.

dasoBble 3a/1epPXKN 4acToT, NPOXOAALUX Yepes UcnbiTyemoe 060pyaoBaHue, cinefyeT cpaBHUBaTb Ha-
npAMyio. HanpuMmep ucnosnb3ya FFT-meTog ncespocnyyaiiHbix NnociefosaTelbHOCTeR, UMMNYIbCOB AN MY/lb-
TUTOHOB W OTK/IOHEHWUA OT SIMHeliHolW ha3bl, 3aperMcTpupoBaHHble B rpagycax. Metoa FFT ob6ecneuuBaet
pesynbTart, paBHooTcTOoAWMA OT DC 0 MakcumanbHOW YacToTbl curHana. Mukosas amnauTyga nw6oro cur-
Hana A0/XHa 6biTb paBHa MMKOBOI aMNINTYAe CUHYCOUAANbHOIO CUTHaMa Npu HoOpMasbHOW N3MepUTebHO
amnantyge.

AnbTepHaTMBHO (Pa30yvyacTOTHYIO XapakTepucTuKy UcnbiITyeMoro o6opyaoBaHuns, kotopoe o6pabaTbiBa-
eT CUrHa/bl B peasibHOM BPEMEHU U fonycKaeT OHOBPEMEHHbIA JOCTYN K BXOAHbLIM U BbIXOAHbLIM KleMMmam,
MOXHO U3MOPUTb C UCNOJIb30BAHNEM CPaBHUTESIbHLIX METOA0B, HaNpumep, BU3yasbHOro nHaukartopa (BblBo-
[a Ha 3KpaH) cuHycomAanbHbiX BOH. CMmelleHne no gase, NnpousBoauMoe 060 3a4epXKoli BO BpeMeHu
npu NPoXoXaeHun yepes ncnbiTyemoe ob6opyaoBaHue, cnegyeT BblYeCTb nepej peructpaunein pesynstaros.

®as304acTOTHYI0 XapakTepuCcTuKy MOXHO npefcTaBuTb B BUie rpaduka ¢ yactotoii no ocn X (npeano-
4YTUTeNbHO B orapumuyeckoli wkane) n asoli, BblpaXXeHHOW OTHOCUTENIbHO 3aperncTpupoBaHHOR dasbl
npu HopmasibHO YacToTe U3MepeHus, B rpagycax, no ocu Y.

MpumevyaHunsa

1 Mpwn UCnonb30BaHNN UMMY/ILCOB MOXET ObiTb HEO6XOAMMO YCPeHUTb Pesy/bTaTbl HECKOIbKUX U3MepeHuit Ans
noslyyeHust Tpebyemoilt TOUHOCTU N3MEpPEHUS.

2 Ec/m B UCMbITyeMOM 060pyA0BaHUM YCTaHOB/EHbI (OIbTPbI KOMMEHCALMN NPefpbICKaXeHWIA, pesynbTaTbl N3Me-
peHuit cnegyeT NPMBOAUTL MO OTAENBHOCTY, C NPefbiCKaXeHneM 1 6e3 Hero.

6.2.1.2.2 'pynnoBoe BpeMs 3a4epXKun

FpynnoBoe BpeMs 3a4epXKW OTHOCUTENIbHO HOPMaslbHOW M3MEepPUTENIbHOW YacToTbl MOXHO paccuuTaTb
(ecnu ato Heo6x04MMO) 13 PA304aCTOTHOM XapakTepPUCTUKN UCMbITYEMOro 060py0BaHNsA, N3MEPEHHOIO COo-
rnacHo 6.2.1.2.1, nyteM AeneHns pasHuubl asoBbiX YI/10B Ha KaxAol YactoTe Ha 3601in yMHOXeHus pe-
3ynbTata Ha nepuoj BO3AeiNCTBMA 3TOM YacToThl. [pynnoBoe BpeMs 3a4epXXKku AOMKHO 6blTb NPeacTaB/ieHo B
rpacpuyeckom Buae, aHanorn4yHo ha3oyacToTHON XxapakTepucTuke, HO C OTHOCUTENIbHBIM BpeMeHeM Mo ocK Y,

6.2.1.2.3 MexkaHanbHble ha304acTOTHbIE XapakTepuCcTUKn

Llenb: nocpefCcTBOM HacTOALWEro UCNbITAHUA U3MEPAIOT M3MeHeHue asoyvacTOTHbIX XapakTepucTuk
Mexay kaHanamu.

MexkaHanbHble (Pa3ovyacToOTHbIE XapakTepPUCTUKN crefyeT n3mMepaTb NyTem nojavv cuHyconganbHo-
ro curHasa nepemMeHHoOl 4acToThbl, MPY HOPManbHOU M3MEPUTENbHO aMnNanTyae, Ha BXOAbl BCEX KaHas/oB
nenbiTyemoro o6opynosaHusa. OguH kaHan cnegyeT Bbi6paTbh B Ka4ecTBe ONOPHOro, U Tak ero n 0603Havath.
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Cpasur a3 mexay nbbIM APYrMM KaHa/sioM M OMOPHbIM KaHanoMm cnefyeT NpMBOAWTHL B rpajycax Kak
(hYHKLMIO OT YacToTbl BXOLHOIO CUrHana, kotopas mameHsetcs oT 10 'y A0 BepxHel rpaHUYyHOn 4acToThl,
CTyneHsiMn B OAHY OkTaBy. Ecnu cpegHekBajpaTtuyHoe 3HaYeHMe CyMMbl HETapMOHUYECKUX U NnapasnuTHbIX
KOMMNOHEHTOB B KaX[OM BbIXOAHOM CWUrHane He npesBbilwaeT 1 % amMnauTyAbl UCNbITATENbHOTO CUTHaNa, To
cABUT ha3 MOXHO U3MEPUTb HA OCHOBAHWUW pPas3HWULbl NepecevyeHuss HyneBol NUHUN ABYMS CUHycoupamu
BbIXOJHbIX CUTHA/OB.

MexxaHanbHy0 (ha3o4acTOTHYI0 XapakTepucTuky cnefyeT npefcTasfisaTh B BuAe rpaduka, ¢ otaenb-
HbIMW 3aBUCMMOCTAMU AN KaXKAOr0 KaHana, 3a UCKIYeHNeM ONOPHOro, € YacTOTOM, OT/IOXEHHON No ocn X
(NpegnouTMTENBLHO B NorapnMUYeckoit Wwkane), u cABUroM a3 mexay kaHanamu, B rpagycax, no ocu Y.

Fpatvk MOXHO 3aMeHUTb yKkasaHWeM MaKkCcuMmasbHOro cgsura as B gnanasoHe yacTtot oT 10 'y go
BEPXHEN rpaHMYHON YacToTbl: HanpumMmep, kak *<+1,0/-11500T 10 Ny o 20 kly-.

6.2.1.2.4 3apepxka (NMpu NpPoOXoXxAeHWUn yepes) ncnoeiTyemoe obopyaoBaHue

Lienb: nocpeACcTBOM HaCTOSLEro UCMbITAHUS N3MEPSAIOT abCOMIOTHYI0 3a4epXKy, Bbi3biIBAEMYIO MPOX0X-
JeHnem curHana yepes ucnbliTyemoe obopygosaHue.

[Ansa namepeHns 3afepxkn Npyu NPOXoXAeHn yepes ncnoiTyemoe 060py0BaHNE MOXHO UCNONb30BaTh
OfVH 13 Tpex MeToA0B, 0603HaUYEeHHbIX HUXe Kak A, B nnn C.

A) Uepes ucnbiTyemoe obopyaoBaHve cnegyeT NPOMNYCTUTb WMMY/bCHbIA UCAbITATENbHbIA CUTHan.
BX0AHOI 1 BbIXOAHOW CUTHaMbI fOMKHbI 6bITb 04HOBPEMEHHO 0TOBPaXeHbl Ha 0TKaIM6POBaHHOM MO BPEMEHHU
aHasioroBoM Wav uMdpPoBOM MHAMKATOPE POPMbI CUTHAMNOB, N BPEMSA 3a[EePXKN CHUTLIBAIOT HEMNOCPEACTBEH-
HO Cc gucnnes.

B) Uepes ncnbiTyemoe o6opyaoBaHme cneayeT NPONyCTUTb HU3KOYACTOTHBIN CMHYCOMAANbHbIA CUTHan.
3afepxKy Npy NpoxoxaeHun yepes ncnoiTyemoe obopygoBaHue cnegyeT M3MepuTb, NPUCOEANHUB 06bIUYHbINA
hasomeTp Mexay BXOAOM W BbIXOAOM MCMNbITYEMOro o60pyfoBaHusA, KOTOPbIA pernctpupyet casur a3 Ha
OCHOBEe MepeceyvyeHnss Hy/IeBON NMMHUU CUHYCOMAATbHBIMU BXOAHBIMU U BbIXOAHBIM CUrHaNamu. MonyvyeHHbI
pesynbTar nsamepeHus casura asbl Npyu 4actoTe CUHYcOMAaslbHOro CUrHasia MOXHO 3aTeM fnepecymtatb B
BNAE BPEMEHMN.

C) Yepes ncnbiTyemoe 060pyaoBaHne cnegyeT NPoONycTUTb CAyYaliHbli UM NceBAOCNYyYalHbIA WyMo-
BOI curHan. [na m3mepeHns 3afepXKu BbIXOLHON CUTHaN B3aVMHO KOPpPesnvpyeTca C CUTHanoOM Ha BXoge
ncnbiTyemoro obopyaoBaHusa. 3HayeHne BpeMeHUn, COOTBETCTBYOLWEe NUKY PYHKLUW Koppenauuun, cneayeT
cunTaTb Kak 3afepxKy npu NpoxoxaeHun yepes ncnbiTyeMoe obopygosaHue.

MukoBas amnauTyfa curHana B KaXgoM cryyae Ao/xHa 6biTb paBHa MUKOBOW aMNANTYAEe CUHYCOUAbI
npuv HopmasbHOM N3MepuTeNbHON amnantyae. MNpu n3mMepeHnn Ha yCTPONCTBe C ABYMSA KaHanaMmu nsMepeHuns
Ha KaxAoM kaHane cnegyet NpoBOAUTL NO OTAENbHOCTU. DTO AeniaeTcsa NOoToOMYy, YTO HEKOTopble BUAbl 060-
pygaoBaHus o6pabaTbiBaloT MMNY/bCbl OT ABYX KaHa/sioB NOMEPEMEHHO: Of4HaKO 3Ty XapakKTepuUCTUKy Takke
nokasblBalT U3MEPEHNA MeXKaHaNbHbIX )a304acTOTHbIX XapakTepucTuk.

Ecnn namepeHusa 3afepxkm NnpoBOAAT Ha CUrHanax, KOTopble OTHOCATCA Kak K 06/1acTW aHanorosbix
AaHHbIX, Tak U kK 061acTu UnpoBbIX AaHHbIX, 0/MKHA ObITh yKa3aHa cpaBHUTEIbHAA TOUKa Havana otcyeTa
BpeMeHu, COOTBETCTBYOLWAa Havyany orcyeTa BpemMeHu LU poBbIX aygmoxapaktepuctuk. Ana undpoBbix
curHanos, ygosseTsopslowmx tpe6osaHnam IEC 60958-1, Touka Havyasna otcyeTa BpeMeHU AO0/XHA npea-
CTaBnATb C060/ nepBblii Nepexof hopmata faHHbIX (CUCTEMbI KOOPAMHAT), CoAepXalinil kaxablii otcyeT
(Hayano BBOAHOW YacTn X unu Z, npeAlwecTByll el napameTpam oTcyeTa). Hactoawuii ctaHgapT ycta-
HaBnuBaeT (pa3pelwaeTt) ob6a oTcyeTa B cUCTeMe KoopauHat (popmarte faHHbIX) C OAMHAKOBbIM OTCYHETOM
BPEMEHMN.

Ecnv MOXHO ncnonb3oBaThb OTAE/bHbIV ONOPHbIA CUTHAN CUHXPOHU3ALMKN, TO AO/MKHO ObiTb NPOBEAEHO
BTOpPOE M3MepeHue 3a4epXKn ¢ TOUKON Havana oTcyeTa BPEMEHW, YCTAHOB/IEHHOI N0 OTHOLIEHMIO K HEKOTO-
poii Touke B onpefeneHHol BpeMeHHON 3aBUCUMOCTU K LMchpOBOMY ayAamocurHany. B HayanbHbIX yCN0BUSAX,
ycTaHoBNeHHbIX B AES11. Touka oTcyeTa NpubAn3nTenbLHO coBnagaeTt No BpeMeHu ¢ LM poBbIM ayanocur-
HanoM. U U3MepeHus cnegyeTt NPOBOAUTbL MO OTHOLWEHMUIO K TOYKE OTCYeTa BPEMEHW B OMOPHOM CUTHasne,
6nmxaiwei K BpeMeHHOol ToUuke oTcueTa B LMPOBLIX aygnoxapakTepucTukax.

6.2.2 HenuHenHoCcTb aMNAUTYAbl

6.2.2.1 VickaxeHue v wym

Llenb: nocpeACcTBOM HACTOALEro UCMNbITAHUA U3MEPSIOT CYMMY BCeX KOMMOHEHTOB UCKaXeEHUs 1 Wyma,
[06aBnsiemMbIX K CUTHaNy, NpoxoasiuemMy yepes ucnbiTyemoe o6opyaosaHue.

Ha Bxog ncnbiTyemoro o6opyfoBaHus crefyeTt nofatb CUHYCOUAANbHbIA CUTHAN C MakCMMabHON U3-
MepuTenbHOW aMnanTyfol Npu HOpManbHOW M3MepuTesbHOW YyacToTe. Ha BbiIxOg4e MCMbITyeMoro o6opypno-
BaHus cnefyeT U3MEPUTb Kak aMnanTyay, Tak U BHYTPUNOMOCHYIO OCTaTOuYHYl0 amnantygy. CMm. pucyHok 11.
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PucyHok 11 — MeTof UsMepeHuns NCKakeHnsa 1 wyma

mml/icKkaxeHne 1 WyM» A0/MKHbI 6biTb BHYTPU NOIOCHI OCTATOYHON aMnANTYAbl, BbipaXeHHOl B Aeuunbe-
nax no OTHOLWeEeHNIo K o6Llelt amnanTyge. *mlickaxeHne 1 WymM» MOXHO NPUBOAUTL B npoueHTax (%).

MpumeuvaHus

1 Ha 3710 n3mepeHue ccolnarotes Takke kak Ha TDN + N. B To Bpems Kak 3T0 HaviMeHoBaHVe ABIAETCA Henpasusib-
HbIM (TaK Kak 3TOT MeTOof, BK/IOYAET HEerapMOHMYECKOE UCKaxeHue). "ObLuee rapMOHNYECKOe MCKaXeHue 1 wym» («total
harmonic distortron and noise», unm «TDN + N») npeacTtasnseT co6oi 06bIYHY0 HOMEHKIATYPY 418 60/1bLUMHCTBA WNPO-
KO pacnpocTpaHEHHbIX METOA0B U3MEPEHUSA HENMHENHOCTY NepesaToYHOlM (DYHKLMN.

2 EAVHVLBI NPOLEHTOB HE ABNAKTCA NPeANoYTUTEIbHBIMUY, TaK Kak OHU MOTYT fAaBaTb OY4eHb 60/bLUIOW pe3ynbTar B
CNy4ae COBpeMEHHOro npodyeccuoHasbHOro 060pyA0BaHKS.

6.2.2.2 3aBUCMMOCTb UCKaXXEHUA U WyMa OT YacToTbl

Lenb: NOCPeACTBOM HACTOSALWEr0 CMbITAHNA N3MEPSAIOT U3MEHEHNEe noKasaTeNss UCKaXeHNa U Wyma oT
4acToTbl.

[lomkHa 6bITb 3aperucTpupoBaHa cepusi pesynbTaTtoB U3MEPEHUSs UCKAXEHUSA U WyMa C UCMOJIb30BaHU-
eM AnanasoHa 4acToT BXOAHOrO CUTHasna U cxembl, NU306paXeHHON Ha pucyHke 12. YacToTbl M3MEpPEeHUn mMoryT
6bITb BblOpaHbl NPOMN3BOJILHO, TaK. YTOObI OHW COOTBETCTBOBA/IM KOHKPETHOMY MCMbITYEMOMY 060pyA0BaHuIo,
HanpuMep yacToTe AUCKpeTu3aLuu, Ho OHU JO/DKHBI pacnosaraTbCcs No norapudmMnyeckoii wkane. Npegnoytu-
TeNbHbIMU ABAAIOTCA YacToThl OT 20 'y 40 BepxHeli rpaHNyYHOli YacToThl, OTCTOsLME APYT OT Apyra Ha OKTaBy.

PI/ICyHOK 12— MeTo,q N3MEPEHNA NCKaKEHNA N LyMa B 3aBUCUMOCTU OT YacCTOTbl

PesynbTatbl A0MKHbI 6bITb NpeAcTaBneHbl B BuAe rpadka ¢ 4acToTOl curHana, oTknajbiBaemoli no
ocn X (MpefnouTuTeNbHO B IorapuMUYEcKoid WKane), N «MCKaXeHUneMm u WyMom» B Aeumnbenax, otknagbl-
BaeMbIM N ocu Y.

MpumeyaHunsa

1 3710 n3mepeHve HasbiBalOT Takke «THD + N B 3aBMCMMOCTY OT YaCTOTbI».

2 [1ns 4acToT BXOAHbIX CUTHA/I0B BbILLE MOSIOBUHbLI BEPXHEN rPaHNYHONM YacTOThl FaPMOHMKM He nonajatoT B n3me-
pUTENbHbIN Anana3oH. OAHAKO SBASIETCS 06bIYHOV NPAKTUKON CTPOUTL 3aBUCMMOCTb -UCKaXKEHMS U LLYMa B 3aBUCMMOCTMN
0T 4acTOTbb» ANA BXOAHbIX CUTHAI0B HENOCPEACTBEHHO [0 BEPXHEW rPaHNYHO YacToTbl.

6.2.2.3 3aBWCUMOCTb UCKaXKEHUSA U WymMa OT aMnInTyabl

Llenb: nocpefCcTBOM HACTOSALLEr0 UCNbITAHUA U3MEPSAIOT NU3MEHEHME UCKAXEHMNSA U LWWyMa B 3aBUCUMOCTU
OT aMNAUTybl.

[lomkHa 6bITb 3aperncTpuposaHa cepus pesynbTaToB U3MEPEHUS UCKaXEHUA U WyMa C UCNOJIb30BaHU-
eM gvanasoHa aMnauTys BXOAHOTO CUrHana U CXeMbl, N306paXeHHOn Ha pucyHke 13. AMNAnTyAa BXOAHOro
CUrHana fos/mkHa uameHatbcsa ot 0 aBP5 o muHyc 80 gBNe ctyneHsamu, He npesbliwawwumm 10 ab.

PucyHok 13 — MeTof, UsMepeHus UCKaXKeHNA U LyMa B 3aBUCUMOCTU OT aMnnTyApbl
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PesynbTathl cnepyeTt npeactaBnaTb B BUAE rpadpvka ¢ aMnanTyLol BXOAHOTO CUrHana, OT/I0XEHHOR no
ncyn X (NnpeanoyTUTesnibHO B NorapnuMmnYEcKon Wwkane), N «MCcKaXXeHneMm n WyMmom- B geumnbenax, oT/I0XKeH-
HbIM Mo ocu Y.

MpumeyaHne — 3T0 M3MepeHMe HasbiBaloT Takke *THD + N B 3aBUCUMOCTM OT aMNNTYAbI».

6.2.2.4 VickaxeHve NHAMBUAYANTbHOW rapMOHUKK

Llenb: nocpecTBOM HacCTOSLWEro UCMbITAHUA U3MEPSIT aMNANTYAY KOMMOHEHTOB UCKaXEHUss UHAUBK-
fyanbHOW rapMoHUKN.

McnbiTaHne cnegyeT NpoBOAUTL, NOAaBas Ha BXOJ UCMbITyeMOro 060pyAoBaHNs CUHYCOUAANbHbIA CUr-
Han ¢ MakcumasibHOW aMnauTyfoil u3mepeHus Npu HopmanbHOW M3MepuTenbHON YyacToTe, C UCNOMb30BaHK-
eM CXeMbl, N306paxeHHO Ha pucyHke 14. 1N uaMepeHnsa amnanTyAbl KaxAok MHANBUAYANbHOW TapMOHWKH,
npn HOpMasbHON M3MepuTEeNbHON YacToTe, Ha BbIXOAe UCMbITYyeMOro o6opyfoBaHns cnegyeT UCNosb3oBaTb
FFT-meTof B coyeTaHun ¢ N0N0COBbIM (hMNBLTPOM C Bbipe3atowein dpyHkymeli (window-width band-pass filter).

PucyHok 14 — MeTog n3MepeHnst UCKaXKeHUs NHANBUAYa/TbHbIX rapMOHUK

AMNANTYAbI Takux UHAWBUAYANbHbIX TAPMOHUK [O/KHbI 6biTh BblpaXeHbl OTHOCUTENIbHO ammnInTyAbl
4acToTbl BXOAHOTO CUTHana, U3MepeHHON Ha Bbixoge ucnbiTyemMoro obopygosaHusa, B geuymbenax nam abco-
NI0THLIX BenmynHax, B ABP5.

Mpumep — NckaxeHne BTOpPOR rapmoHukmu: S 135 6.

MpumeuyaHne — OBbIMHO FAPMOHMKIA U3MEPSIIOT C UCMO/b30BaHMEM OMMUCaHHOro MeToaa FFT, NocKosbKy ce-
NEKTUBHOCTb (DM/IbTPA, MPOMYCKAIOLLEro BbICOKME YaCTOThl, HEOGX0AUMAs A1l TOro, UTOGb! 136EXaTb MackMpoBaHWs pe-
3y/bTara 3a CYeT YTeUKM YaCTOThbl BXOAHOIO CUrHaua, 06bI4HO He JOCTUraeTCs aHaM3aTopamMmm BPeMEeHHOM 06/1aCTU: Takke
06bI4YHO HEBO3MOXHO OHOBPEMEHHO NOAABNSATL BXOAHOM CUrHa C MOMOLLBHO Y3KOMOIOCHOTO 3arpavkaaloLLero ounbTpa.

6.2.2.5 O6uLee nckaxeHne rapMoHuK

Llenb: nocpefcTBOM HacTOALWEro UCNbITAHUA U3MEPAIT B COBOKYMHOCTU KOMMOHEHTbI UCKaXEHUS rap-
MOHUK (MCKNOYasn HerapMOHUYHbIE U LIYMOBbIe COCTaBnswoLWme).

M3mepeHue cnepyet NpoBoAnUTb, NofaBas Ha MUCNbITyeMoe 060pyfoBaHWe CUHYCOMAanbHbIR BXOAHOM
CMUTHaN C MakcuMasbHOW M3MepuTesnbHOW amnauTygoi, Npu HOpManbHOW M3MepuTenbHOl YacToTe, C uUC-
nosib30BaHMEM CXeMbl, M306paXeHHON Ha pucyHke 15. [lnA namepeHus amnanTyAbl KaXxao uHameuayanb-
HOW rapMOHUKN, NP HOPMabHOW N3MepUTeNbHOM YacToTe, Ha BbIXO4e UCNbITyeMoro obopyaoBaHusa cnegyeT
ncnonb3oBaTb FFT-mMeTog B cOYeTaHUM C NOMOCOBLIM (DUNLTPOM C Bbipe3awlein pyHkunen (window-width
band pass filter).

PucyHok 15— MeToa usmepeHust 06LLEero NCKaXXeHNs rapMOHMK

CpegHekBagpaTuiHoe 3Ha4YeHne CyMMbl BCEX FapMOHMK HUXE BepXHeil rpaHWYHOi 4acToThl, TO ecTb
-06Uiee MUCKaXeHWe rapMOoHUK-, ClieayeT BblpaxaTb OTHOCMTE/IbHO aMNINTYAbl (MPU YacToTe BXO4HOrO CUr-
Hasa. M13MepeHHOM Ha BbIXOAe UCMbITYeMOro 060pyfoBaHns) B 46 Uin B a6COMOTHLIX BennumHax, B 46 P5.

Mpumep — «obuee nCKaxeHne rapmMoHuk: < 120 gb».

MpumeuyaHne — OO6bIMHO FAPMOHMKM U3MEPSIIOT C MCMO/b30BaHWEM OMMUCaHHOrO Metoga FFT, mockosbky
CEeNEeKTUBHOCTbL (OM/IbTPA, MPOMYCKAIOLLEro BbICOKME YacTOoTbl, HEOO6XoAMMasn A/1s TOro, YTobbl U3bexarb MacKMpoBaHus
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pesynbTara 3a cyeT yTeuku 4acToTbl BXOAHOTO CUrHana, 06bIYHO He JOCTUraeTcsl aHamsaTopaMun BpeMEeHHOM 06nactu,
TaKkKe 06bIY4HO HEBO3MOXHO OJHOBPEMEHHO MOAAB/SATb BXOAHON CUrHau1 C MOMOLLbIO Y3KOMOIOCHOTO 3arpajaroLero
hunbTpa.

6.2.2.6 HerapmoHnyeckoe nckaxeHue

Llenb: nocpeACTBOM HacTOSALWEr0 UCNbITAHUS M3MEPST aMNANTyAy caMoro 601bWOro napasuTHOro cur-
Hana, To eCTb KOMMNOHEHT HErapMOHNYECKOro NCKaXeHMNs, NOYyYEHHOro Ha BbiIXxo4e UCMbITyemMoro o6opyaosa-
HWS, KOTOPbIA MOXHO N3MEPUTb.

Ha Bxof ucnbiTyeMoro o6opyaoBaHus cnegyeT nogaTtb CUHYCOMAANbHbIA CUTHAN C MakCUManbHON 13-
MepuUTenbHON aMNANTYA0N N HOPManbHOW N3MEpPUTENbHON YaCcTOTON, C NICNONIb30BAHNEM CXEMbI, N306paXKeH-
HOl Ha pucyHke 16. lna naMepeHms aMnauTyAbl KOMNOHEHTa C CaMoii BbICOKOM MHAMBUAYANbHOW 4acTOTOM,
Habnwaaemoro B metoae FFT Huxe BepxHeli rpaHUYHON YacToThl, UCKOYAA YacTOTY BXOLHOrO CUrHana u ero
rapMoHuKK, cnefyeT NnpuMeHATb FFT-meToA B cOYeTaHUM ¢ NOS0COBbLIM (hUNbTPOM C Bbipesatowell hyHKumel
(window-width band-pass filter).

PucyHex 16 — MeTof, n3mepeHus HanbosbLUEero napasuTHOro curHana

AMNNNTYAY HanMbonblIero NapasMTHOro CUrHana MOXHO Bblpa3nTb OTHOCUTE/IbHO aMMAnTyAbl Npu Ya-
CTOTEe BXOAHOIO CUrHasa, U3MepeHHOW Ha BbiIXOAe UCMbITYyemMoro o6opyaosaHus, B geuynbenax unm B abco-
NIOTHLIX BeNuunHax, B oBr5.

MpumeuvaHus

1 KpuTepvem npu oLeHke HambosbLIero napasnTHOro cUrHana HesaBucMMO OT TOTO, BbI3bIBAETCS /I OH NOMEXamu,
NCKaXXEHNEM CUTHa/0B, HEYCTOYMBOI CUHXPOHU3aLMEl Npyu AUCKpeTU3aLmMn M Moaynsauvel curdana, SBAsSeTcs To, YTo
OHOPOAHBIV LLYM 1 FapMOHUYECKE KOMNOHEHTbI ABNAIOTCA 61aro3ByyHbIMM 415 yXa. @ HerapMOHUYHbIE YacTOTbl — HET.

2 O6bI4HO MapasuTHble CUTHa/IbI U3MEPSIIOT C MCMO/Ib30BaHWEM ONMWCaHHOro MeToga FFT, NOCKOMbKy cenektus-
HOCTb h1NIbTPa, NPOMYCKaOLLIEro BbICOKME YacToTbl, He06xoAMMas 415 TOro, YTobbl n3bexarb MackupoBaHus pesynbTara
3a CYET YTEUKM YaCTOThbl BXOLHOTO CUrHana, 06bI4HO He AOCTUraeTCs aHasim3aTopaMu BpeMEHHOI 061acTu, Takke 00bIYHO
HEBO3MOXHO OJHOBPEMEHHO NOAAB/MATL BXOLHOW CUrHaN C MOMOLLbIO Y3KOMOIOCHOTO 3arpaxjaroLero thuibTpa.

6.2.27 NHTepmMoAaynAaLMOHHOE UCKaXKeHne, 6/IM3KNIA TOH

Llenb: nocpeACcTBOM HaCTOSALWEro UCMbITAHUA U3MEPSIOT UCKaXeHMe, BO3HUKalLWee npu Bocnpousse-
[leHNN BbICOKOYACTOTHOrO BXOJHOIO CUrHasma UCnbITyeMblM 060py0BaHNEM U3-3a OJHOBPEMEHHOTO NPUCYT-
CTBUS APYroro BbICOKOYACTOTHOIO KOMMNOHEHTA.

BAn3koTOHOBOE MHTEPMOAYNALUMOHHOE UCKaXKEHWe cnefyeT U3MepPATb NyTem nofjayn BXOLHOrO curHa-
na ¢ -ABOWHbIM TOHOM», BK/llOYalOLWero ABa CyMMUPOBAHHbIX CUHYCOMAAMbHbBIX CUTHAaNa, Ha BXOA UCMbITye-
Moro obopyAoBaHus, NP 3TOM OAWH TOH HaxOAWTCS Ha BEpPXHel rpaHWYHOl YyacToTe, a Apyroin — Ha 2 kly
HVXe 3TOW YacToTbl. 3HAYEeHUs aMNANTY bl C/iefyeT YCTaHOBUTL MPU UX COOTHOLWEHUN 1:1, Npu 3TOM MUKOBYIO
amnanTyay perynvpytoT Tak. 4Tobbl oHa 6bina paBHa MWKOBOW amMnauTyfe CUHYCOMAANbHOTO CuUrHana npu
MaKCUManbHOW U3MepuTenbHOl amnauTyge. IsMepeHus cenekTnBHON aMNAnTYy bl Ha BbIXOA4E UCMbITyeMOro
obopyaoBaHus crnefyeTt NPoBOAUTL MPU YacTOTe PasHOCTHOIO curHana (S-curHana) BTOPOro U TpeTbero no-
psifKka, C NUCNO/Mb30BAHMEM U Y3KOMOSIOCHOTO (hWbTpa, W MOM0COBOr0 (huibTpa C Bbipe3atlleii yHKyueil.
CM. pucyHok 17. CpefHekBaApaTuyHoe 3HaveHue (r.m.s.) amnauTyabl cnegyeTt nNpuBoAuTh B Aeunbenax oT-
HOCUTESIbHO BbIXOAHON aMNINTy/ibl HU3KOYACTOTHOrO TOHA.

PucyHok 17 — VIHTepMoaynsiunoHHbIN METOZ,
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AnbTepHaTUBHO 6/IM3KOTOHOBYH WHTEPMOAYNALMIO crefyeT U3MepsTh B npoueHTax (%).

Mpumeuvannsa

1 370T MeToz, 06bIYHO M3BECTEH Kak MeTof ««CClF», 1 ero ynomuHatoT B IEC 60268-2 1 IEC 60268-3 Kak ««uCKake-
HWe 3a cYeT PasHOCTHO YacToTbI».

2 He saBnseTca npeanoyTuTeNIbHbIM NPeacTaBNsATb UHTEPMOAYNALMOHHOE UCKaXKEHWE B BUAe NPOLEHTOB, Tak Kak
HU3KMe uundpsl, NpegnonaraeMble 15 COBPEMEHHOIo NpoteccnoHasbHOro 060pyA0BaHus, MOryT fjaTb HecopasmepHble
pesynbTarbl.

3 Ec/m cnefyet aflekBaTHO UCK/IHOUYNTL OCHOBHbIE YacTOTbl BXOAHOIO CUrHas1a, pasHOCHbIE YacTOoTbl crefyeT us-
B/leYb NOSIOCOBLIMM (hUIbTPaMU, KOTOPbIE ABNAIOTCA 3HAYMTENbHO 60/1ee CeNeKTUBHbIMU, YeM CTaHAapPTHbIV NON0COBON
hunnbTp. 1A cpaBHeHUs ciefdyeT ncnosb3oBaTh FFT-aHaM3 ¢ M010COBLIMU hUnbTPamMm C Bbipe3atoLLein dyHKUMeA.

6.2.2.8 WNHTepmMoaynauMOHHOE NCKaXeHWe, paclliMpeHHbIn TOH

Llenb: nocpeAcTBOM HacCTOALWENO WCMNbITAHUA U3MEPAT UCKaXeHne, BO3HUKaloLULee Npu BOCNpou3Be-
[EeHUN ncnbiTyemMbiM 060py0BaHNEM BbICOKOYACTOTHOIO BXOAHOTO CUrHana u3-3a OHOBPEMEHHOI0 NMPUCyT-
CTBUA HU3KOYACTOTHOrO KOMMOHEHTA.

Ha Bxop vcnbiTyemoro o6opygosaHuna cnegyeTt nojasaTb CyMMUPOBaHHbI CUrHAN ABYX CUHycOuAasb-
HbIX CUTHaNoB npu Yyactotax 41 'y un 7993 I'y. 3HayeHne amnanUTyAbl BbLICOKOYACTOTHOIO TOHa cnefyeTt ycrta-
HaBnuBaTb Kak 0.25 OT 3HaYeHUA amnInUTyAbl HU3KOYACTOTHOro ToHa. MuKoBYyO amnNAnTyay curHana cnegyeTr
oTperynupoBsaTtb Tak. 4UTOObl OHa 6blna paBHa MWKOBOW aMnAUTyAe 3KBMBA/IEHTHOTO CUHYCOWAANbHOIO CUT-
Hana npy makCMMasnbHON U3MepuTenbHOW aMnanTyae. IsMepeHus cenekTUBHON aMNaNTyAbl Ha BbIXxofe Uc-
nbiTyemoro o6opyaoBaHus cnegyeT NpoBOAUTb MPU MOAYNAUUKU YACTOT 60OKOBOM MONOCHI, BAM3KUX K TOHY
7993 l'y. C MICNO/Ib30BAHMEM W Y3KOMOJIOCHBIX PUIBTPOB, 1 NOSI0COBbIX (hUNLTPOB (C Bbipe3satLiei hyHKuneil)
(nnn meTtogom gemoaynsyum). Cymmy nx cpefHekBafpaTuyHbIX 3HAYEHW crefyeT NpuBOAUTL B Aeumnbenax
OTHOCUTENbHO BbIXOAHON amMnAuTyabl ToHa 7993 I'u. Cm. pucyHok 18.

PurcyHoK 18— VIHTepMOoAySLMOHHBI MeToz,

ANbTepHATUBHO UHTEPMOAYNALNOHHOE MCKaXeHWe Npu pacliMpeHHOM TOHE MOXHO BblpaxaTb B Mpo-
ueHTax (%).

Mpumeuvannsa

1 910T MeTog, 06bI4HO n3BecTeH kak Metog «SMPTE-'DIN», a B IEC 60268-2 1 B IEC 60268-3 ero HasblBaloT MeTO-
40M "MoAynsLMOHHOIO NCKaXKEHNA».

2 MNpepcTaBneHne MHTEPMOAYNALMOHHOIO UCKaXKEHNS B NPOLIEHTaxX He ABNSeTCA NpeAnoyTUTE NbHBIM, TaK KakK HU3Kve
Ldbpel, NpegnonaraeMbie 15 COBPEMEHHOT0 NPOdeCCMOHasTLHOT0 060PYA0BaHNMSA, MOTYT jlaTh Hecopa3MepHble pesy/bTarbl.

3 Ecnu cnefyet afieKBaTHO UCK/IIOUUTb OCHOBHbIE YACTOTbl BXOAHOIO CUrHasia, 4acToTbl GOKOBOI MOIOChI MOXHO
n3BneYb NOCPeACTBOM AeMOoAyNALUMN aMNUTyAbl WA NyTeM UCMO/Ib30BaHUS 3HAUMTESIbHO Gonee CenekTUBHBIX Noso-
COBbIX (PUNLTPOB, YEM CTaHAAPTHbIA MO0COBON MALTP. MpeanoyTuTelbHee pekomeHayeTcst npoBectn FFT-aHann3 ¢
M0JI0COBLIMU (hUNbTPaMU C Bblpe3atoLLein thyHKUMEN.

6.2.2.9 AMNAUTYLHO-3aBUCUMBbIV KO PULNEHT ycuneHus (IMHERHOCTb)

Llenb: nocpeACTBOM HacTOALEro UCNbITaHUSA U3MEPSAIOT N060e n3MeHeHne KoadpduyneHTa ycuneHums
UCMbITyeMOro 060pyA0BaHNsa C NOMOLLbIO aMNANTY bl CUTHaNa.

AMNANTYAHO-3aBUCUMBbIV KOS MPULMEHT YCUIEHUS AOKEH 6bITb U3MEPEH NyTEM Nnojayn Ha UcnbiTyemoe
o6opyAoBaHNe CUHYCOWNAaNbHOTO BXOAHOTO CUTHaNa Npu HOPMasibHbIX U3MEepPUTENbHbIX aMNTYAEe U yacToTe,
C NCNOMIb30BaHMEM CXeMbl, N306paXeHHOo Ha pucyHKe 19. ismepeHne ceneKkTUBHON amnanTybl JO/HKHO Npo-
BOAUTLCS Ha BbIXOAE UCMNbITYyeMoro 060pyf0BaHust Npu HacTpoiike NMON0COBOro huabTpa Ha YacToTy BXOAHOIO
curHana. HaumHasa ¢ amnauTyabl BXOAHOTO curHana MuHyc 5 a6 P5, cnefyeT pernctpupoBartb OTHOLWEHNE N3Me-
PEHHOI aMNANTYAbl BBIXOLHOTO CUrHana K aMnanTyAe BXOAHOIO CUrHana, kak KoadMULUNeHT YCUIEHUS UCTbITY-
emoro o6opyaoBaHus, B geunbenax. AMNANTYAy BXOLHOTO CUrHana cnegyet NOCTENEHHO CHMXaTb, CTyNeHAMM
He 6onee 546, 1 Ha KaXAoW CTyNeHN perncTpmpoBaTtb KO3 ULMEHT yCUIeHNa A0 Tex Nop, Noka cenekTuBHas
amnnTyAa BbIXO[JHOrO cUrHana He bygeT oT/muyartbea (He 6onee yem Ha 5 AB) OT cenekTUBHOW amnAUTyAbl
LyMa B HEHarpy>XeHHOM KaHasne, U3MepeHHO C UCMO/Ib30BaHNeM TaKoro e nos0coBoro hunbTpa.
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PucyHOK 19— MeTog u3MepeHust aMmnuTyAHO-3aBUCMMOTO KO3(hULMEHTA YCUNEHMS

Pe3ynbTat nsmepeHuii cnegyeT npeActaBuTb B BUAeE rpaduka, ¢ amnanTyaoli BXogHoro curHana s 465,
oTKMagbiBaemMoii no ocn X. U KO3 PULUUEHTOM YCUIEHUA UCMBITYEMOTo 060pyA0BaHuUsA, OTKNablBa€MbIM MO
ocun Y,

Haunxyawwnin cnyyali oTKNOHEHUA Npu N 60N amnanutyge oT KoadduumeHTa yCUaeHus npm nepBom m3-
MEepeHUn. ecnn pernucTpupyetcs ckansipHas BennumHa. OfHako 3TO He siBNseTcAa NpeanoyTUTENbHbIM, Tak
Kak KOHeyHas amnauTyga BXOAHOrO CUrHana MoxeT 6biTb HeonpeneneHHON, N caMble BblCOKME OTK/IOHEHUS
KoahhunuymeHTa ycuneHnsa o6bI4HO N3MEPAIDT NPU CaMblX HU3KUX amnanTyaax.

MpumeuaHune — ECM U3MepsieMoe UCTbITyeMoe 060pyJ0BaHNe MNOABEPraioT AeiCTBUI0 BbICOKMX YPOBHEl
LLYMOB WU/M APYTUX apTehakToB, MOXHO NOYUYUTb YAyULLEHHbIE Pe3y/bTaTbl MPU UCMOMb30BaHUM MOSIOCOBOTO (hMbTPa C
60/1ee y3KOi LUMPUHOI MOJIOChI, YEM Y CTAHAAPTHOrO NOJI0COBOT0 IUNLTPA.

6.2.2.10 Co6CTBEHHbIe NPOAYKTbI MOAYNALMK CUTHaNA

Llenb: nocpeACcTBOM HacCTOSLWEro UCMbITaHNA U3MepSoT NPUCYLLYI0 UCMbITyeMOMY 060pyA0BaHNI0 MO-
AYyNAUMI0 amnanTyAbl BXOAHOTO cUrHana.

Ha ucnbiTyemoe o6opygoBaHue cnegyeT nofaTb CMHycOuganbHbllii curHan MuHyc 5 gbTe Ha yacToTe,
coctaBnsawouei 0.499 ot BepxHeli rPaHUYHON YaCcTOThbl, C MCNO/Ib30BAHNEM CXEeMbl, U306PaXEeHHON Ha PUCYH-
ke 20. BbIXxogHOl curHan ucnbiTyemoro o60pyAoBaHns A0/MKeH BbiTb BbIMPAMAEHHbIM ABYXNOAYNepUogHbIM
CWUTHANOM, U KOMMNIEKT W3MEpPEeHU CeNeKTUBHOW aMnauTyAbl NOMYYEHHOro curHana criegyeTt NMpPoOBOAUTL C
N0/1I0COBbIM (PUILTPOM, HACTPOEHHbIM Ha KaxAyl CTaHAapTHYI 4YacToTy TpeTbeli YyacTu okTasbl, Mexay 50
n 500 Iu.

MpumevaHne — 310 n3mepeHne MOXXHoO NpoBoAUTbL C NMOMOLLbIO 60/bLUINMHCTBA NMEKLLNXCA B Npodaxe aHa-
Nn3atopos IM-nckaeHus, NPUMEHSAEMbIX B COYETAHUN C aHANIM3aTOPOM MOOCHI (qepes TPETbLIO YacCTb 0KTaBbI).

PucyHok 20 — MeTog n3mepeHusi Co6CTBEHHBIX NPOAYKTOB MOAY/ISLMM CUrHaNa

AnbTepHaTMBHO, ecnun goctyneH FFT-aHanuns. cefieKTUBHbIE U3MEPEHUS MOXHO MPOBECTU NpU pasiny-
HbIX YacToTax B AnanasoHe oT 50 go 500 Il OT YacTOTbl BXOAHOIO curHana, 6e3 Heo6xoAMMOCTH NpoBeAeHuns
AeMoAyNALNOHHOIO BbINPAMAEHUS.

PesynbTaTbl MCMbITaHWii cnefgyeT nNpeAcTaBnsATb B BuUAe rpaduka ¢ cenekTMBHON yacToToi (npeano-
YTUTENbHO B NorapumMmMyeckoli Wwkane), OTNOXEHHOW No ocn X, U amnNAUTYAON MOAYNALUN, BblpaXKeHHON
OTHOCUTE/IbHO BbIXOAHOV aMNANTYAbl NPV YacToTe BXOAHOTO CUrHana, B geuyubenax, no ocu Y.

6.2.2.11 Moaynsauuns WymMOB C HU3KOW amMnAnTyAow

Llenb: nocpeACcTBOM HaACTOALLEro UCMNbITaHUA U3MEPAI0T MOAYMALMI0 OCTATOYHOIO WyMa B UCMbITYEMOM
o6opyfoBaHNM Kak cnefcTBMe U3MEHEHUA YPOBHA CuUrHana. 3TO MOXeT ObiTb CnefCTBMEM HEeO[MHAKOBbIX
ypOBHeli kBaHTOBaHuA B A'LL- nnu LI/A-npeo6pasoBatene nav HeJoCTaToOuHOM TMHERHOCTM Kakoro-nn6o uud-
pPOBOro ycTpoicTBa M3-3a HeE3APEKTUBHOTO BO36YXAEHNS.

Ha ucnbiTyemoe o6opyaoBaHue cregyeT nojaTb CMHycOMAAsNbHbIA BXOAHOW curHan vacTtoToid 41 Iu,
npu amnautyge MuHyc 40 gBP5, ¢ nCnonb3oBaHMEM CXeMbl, N306pPaKeHHOW Ha pucyHke 21. ToH 41 'y cne-
AyeT yaanuTb U3 BbIXOLHOIO CUTHaNa UCnbITyeMoro o60opyoBaHns ¢ NOMOLLbIO 3arpaxjatoLero puabTpa, u
KOMMN1eKC N3MEPEHNIA CeNeKTUBHOW aMNANTy bl OCTATOYHOrO LWyMa caefyeT NpoBOAUTL C NOI0COBLIM (hUb-
TPOM. HACTPOEHHbIM Ha KaXAylo CTaHAAPTHYI0 4acToTy TpeTbeii okTaBbl, Mexay 200 'L v BepxHeli rpaHnYHow
4acTOTOW.
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PucyHok 21 — MeTog, n3MepeHus Mogy isiium LLYMOB C HU3KOV amnauTy ol

3artem amMnAnTyAy BXOLHOrO cCurHana cnefyet nocTeneHHo yMeHblwarth, cTyneHsamu no 10 ob. pernctpum-
pys Habop OoTCTOALWMX APYT OT APYyra Ha OfHY TPeTb OKTaBbl CENEKTUBHbIX aMNANTY Npu KaxAohn amnanTtyge
BXOAHOr0O CUrHana, A0 Tex nop. noka cefnekTuBHaaA amMnauTyga BXOAHOIO CUrHana, u3MepeHHas Ha Bbixoge
UCNbITYEeMOro 060pyl0BaHNSA, He CTAHET HUXE LyMa B HEHATPY)XEHHOM KaHare.

Mogaynaumus WymoB C HU3KOM aMnANTYAO0N Ha KaxAol YacToTe chuabTpa fO/KHA NpefcTaBnATh cobol
OTHOLEHNEe camMoli BbICOKOW M camoli HW3KOW 3aperncTpupoBaHHbIX amnauTyj Wyma npu AaHHOW uyacToTe,
BblpaxeHHoe B fleymbenax.

PesynbTatbl cnefyeTt npefcTtaBuTh B BUAe rpauka ¢ cenekTnBHOW YacToTol (NpefnovtuTenbHO B N10-
rapugMuyeckoii Wwkane), OTN0XEHHOM NO ocn X, N COOTBETCTBYIOLWMMMN OTHOLEHUAMMU MOAYNALUN WYMOB, B
Aeumnbenax, OT/IOKEHHOW no ocu Y.

AnbTepHATMBHO CamMOe BblCOKOE pacCYMTaHHOE OTHOLIEHWe He3aBUCUMMO OT 4acTOTbl MOXeT 6biTb Npu-
BeleHO B Ka4yecTBe CKaNApHOro pesynbrara.

6.2.3 LWym

6.2.3.1 Lym B HeEHarpyXxeHHOM kaHasne

Llenb: nocpeacTBOM HaCTOALWEro UCMNbITaHUA U3MEPSAIOT B3BELUEHHbIV WyM Npu HyneBoOM curHane, no-
[laBaeMOM Ha BXO[ UCMbITYeMOro o60py0BaHus.

Llym B HeHarpy>XeHHOM KaHane J0/HKeH NpeAcTaBAsiTb CO60I/ BHYTPUNONOCHYIO amMninTyay, U3MepeH-
HYI0 Ha BbIXOZ€e UCNbITYeMOro 060pyAoBaHns nocne NpUMeHeHNs B3BeLWnBalLero unbTpa, CYNTbIBAEMYIO B
4613 n BbipaxeHHyto B "ABI5 CCIR-RMS*, Ecnu BX0O4 MCNbITyeMOro o60pyoBaHus ABASAETCA aHa/ioroBbIM,
OH JO0/DKEH UMeTb HOpMasibHbli UMNeAaHCc NCTOYHMKA, eCn BXOA LMcPOBO, TO OH AO/KEH 6biTb NpuBeAeH
B COCTOSIHME LUMgpoBOro Hynsi. CM. pucyHok 22.

I"BLIPHLLP Aauwkarap
mnona McnbiTyemoe CLWHLLIM
obopyaoBaHue — >
OoTnoTAH A

PucyHOK 22 — MeTog Lyma B HEHArpy>XeHHOM KaHasie

6.2.3.2 CnekTp WymMa B HEHarpyXXeHHoMm kaHase

Llensb: nocpeAcTBOM HacTOALWLEro UCNbITaHUA U3MEPAIT CNeKTpasibHoe pacnpejenieHne Wyma B HeHa-
TPY>X€HHOM KaHasie UCnbiTyemoro o6opyoBaHus.

CnekTp Wyma B HEHarpy)>XeHHOM KaHasie J0/DKeH BKIYaTb KOMNIEKC N3MEPEHUI CeNeKTUBHbIX aMnn-
Ty[, Ha BbIXOAe MCMbITyeMoro obopyaoBaHus, Npu yCcnoBMAX Ha BXOAe HEHarpyXeHHoOro KkaHana, ykasaHHbIX
B 6.2.3.1, HOo 6e3 B3BewwuBawLlero gunbtpa. CeNekTUBHbIE U3MEPEHUSA cneAyeT NPOBOAUTL C MOJIOCOBLIM
pVIbTPOM, HACTPOEHHbIM Ha CTaHAapTHble YacTOTbl TPeTbell YacTu OKTaBbl, HE NpeBbILLalLINe BEPXHENR rpa-
HWYHOW YyacToTbl. CM. PUCYHOK 23.

PucyHok 23 — MeTop n3vepeHus CrekTpa LymoB B HeHarpy)XXeHHOM KaHauie
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PesynbTtat go/mkeH 6bITb NpeAcTaBieH B BUAe rpadymka ¢ CenekTUBHOM YacToToli (NpeanoyTUTENbHO B flora-
prchMUYEecKoit WKane), OTI0XEHHOI! No ocu X, U CeNnekTUBHON amnnnTyabl Wwymos, B pfcFS. oTnoxeHHoli no ocu Y,

MpumeyaHne — CnekTp LyMa B HEHArPyXXeHHOM KaHasie MOXHO 6bICTPO nocuMTaTh € MOMOLLbI0 FFT-aHanmsa
BbIXOJHOIO CUrHasia UCrbITyeMoro 060pyj0BaHmns B YC/IOBUSIX HEHArPYXEHHOro KaHana.

6.2.3.3 [lMHamuyeckuii fnanasoH

Llenb: nocpefCcTBOM HaCTOALLEr0 UCMbITAHUS M3MEPSAIOT OTHOLWEeHWe NOJIHON aMNANTYAbl K aMnanTyae
wyma, Npon3BOAMMOro UCMbITYyeMbiM 060pyJOBaHNEM B NPUCYTCTBAM Masioro curHana.

Ha ucnbiTyemoe o6opyaoBaHve cnegyeT nofaBaTbh CUHYCOUAANbHbIA BXOLHOW CUTHAN NMPU HOpManbHOM
N3MEepPUTEbHO YacToTe C aMNAnTyao0i MuHyc 60 aBI5. ¢ ucnonb3oBaHNeEM CXeMbl, U306paXeHHO Ha PUCYH-
Ke 24. BHYTPUMNOJIOCHYIO OCTATOYHYI aMNIMTYyAy Ha BbIXOAE UCMbITYeMOro 060pyoBaHmsa cnegyet nsmMepaTb
nocne npuMeHeHUs B3BelLMBaloLLero unbTpa.

PucyHok 24 — MeTog, n3mepeHunss uHaMnyeckoro guanasoHa

AvHaMmunyeckuii AmanasoH, o6o3HavyaeMblin kak «ab CCIR-RMS». cnegyeTt onpenensaTs nytem npeobpa-
30BaHUA U3MEPEHHOI aMNINTyAbl, TO eCTb NepemMeHbl 3Haka U3MepeHus, BbipaxeHHoro B ABP5. Hanpumep,
M3MepeHne B3BELLEHHON ocTaTovHOW amnanTyabl 110 AB5 npocTo coOTBETCTBYET AUHAMUYECKOMY Ananaso-
Hy 110 o6 CCIR-RMS.

MpumeyaHne — AMMTyga LiymMa B NPUCYTCTBUAM CUTHAMA MOXET OT/IMYATLCSA OT aMMANTYAbl LyMa HeHa-
PY>XEHHOTO KaHa/a 13-3a He/IMHeiHOCTN UCTbITyeMoro 060pyJ0BaHNS MU B Cy4Yasix, Koraa ucnbiryemoe o6opygosaHue
pearmpyeT KOHKPETHO Ha BXOAHOW CUTHau1, paBHbIi Ld)poBOMY HY/IO.

6.2.3.4 OTHOWeHNe WyMOB BHe MOJI0Chl

Llenb: nocpefCTBOM HACTOSALLErO UCMbITAHUA U3MEPSIOT BE/IMYMHY Napa3nTHbIX KOMMNOHEHTOB, NPOU3BOAM-
MbIX UCMNbITYyEMbIM 060pyA0BaHMEM NMPU YacTOTax Bbllle ayAnonosochl, NpU yCNOBUSAX HEHATPY)XXEHHOTO KaHana.

OTHOLWEHNE WYMOB BHE MOJIOCHI CleAyeT U3MepATb Ha BbIXOAE UCMbITyeMOro o60pyfoBaHusa npu Hyne-
BOM CUTHase, nofaBaeMOM Ha BXOA MCMbITYEeMOro 060pyf0BaHns, C UCNOMIb30BAHUEM CXEMbI, N306paXeHHOW
Ha pucyHke 25. Ecnu Bxog ucnbiTyemoro 060pyAoBaHnsa SBNAETCSA aHanNoroBbiM, OH fO/HKEH UMETb HOPMasbHbIi
MMnefaHc UCTOYHMKA, a ecn BXOA, LMPOBOIA, TO OH A0/KEH 6biTb NPUBELEH B COCTOSIHNE LMPOBOro Hy”s.

PucyHok 25 — MeTog, n3mMepeHns OTHOLLEHUS LLYMOB BHE M0J10ChI

AMMNINTYAY BCEX KOMMOHEHTOB Bbllle BEPXHEN rpaHMYHOl YacToThbl cnedyeT N3MepaTb C UCMOMIb30BaHU-
eM BHenos0CHOro hunbTpa U BoipaxaTtb B 4b55.

MpumeyaHune — T[lpegnonaraercs, YTO 3TOT METOZ, IN1aBHbIM 06pa3oM crieflyeT NPUMEHSTL A1 UCMbITYEMOro
060pyA0BaHMsSi C aHa/I0roBbIM BbIXOAOM. OfIHAKO OH BK/IOUYEH B «O6LLmMe MeTOAbI-, Tak Kak ero MOXHO YCMeLwHo npume-
HATb K UCMbITYyeMOMY 060pYyA0BaHMI0 C BbICOKMMM YacToTaMu AUCKPETU3aumMn, B KOTOPOM LLUYM AUCKpeTU3aumnm cqyopmu-
poOBaH B 06/1aCTN MEXAY BEpXHel rpaHNyYHO YacTOTOl U MaKCUMasIbHOW YacToTol cUrHana.

6.2.4 CocTaBngawouwmne nomex

6.2.4.1 O6wWMe NonoxeHus

Mocnepyowme xapakTePUCTUKA B OCHOBHOM NPUMEHSIOT K UCNbITYyeMOMY 060pyJOBaHNIO C aHa/10T0BbI-
MU BXO4aMu WA BbIXOA4aMMN, HO OHU BK/OYEHbl B -O 6L e MeToAbl», Tak KaK OHU He ABAAKTCA TOYHbIMU U/N
HEeo6X0AUMbIMY XapakTepucTmkamy BXxoga unm BbiIxoaa.
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6.2.4.2 PaspgeneHune KaHanos

Llenb: nocpeAcTBOM HACTOALLETO UCMbITAHUA U3MEPSIOT JIMHENHYIO YTeuky CUrHana u3 ofHOro kaHana
MHOroKaHa/IbHOro UCMbITYeMOro o60pyoBaHns B ApYroii kaHan.

Ha Bxop ofHOro KaHana ucneliTyemMoro o6opyaosaHusa cinegyeT nofatb CUHYCOMAANbHBIA CUTHAN nepe-
MEHHOW 4acToTbl NPY MakCUMasibHON U3MepUTENbHON amMnauTyge. Bxofbl Apyrux KaHanos AO/HKHbI MMeTb
HOpMasbHbIi UMNeaHC NCTOYHMKA, eC/TN OHW ABMIAOTCA aHa/IoroBbIMU, WK NX cnefyeT NpMBecTU B COCTOSA-
HUe UM POBOro Hyns, ecainm OHN ABAAITCA LUPPOBbIMU. CM. PUCYHOK 26.

PucyHok 26 — MeTop pasfesnieHus kaHanos

YacToTy BXOA4HOro curHana cnepyet cmewatb oT 10 [y 0 BepxHei rpaHWyHOR 4acToTbl, CTyNeHAMM,
He npesblWalWMMN oAHY okTaBy. lNpu Kax[oW vactoTe cnefyeT U3MepATb pasfefieHne KaHanos B Buae
Ce/IeKTUBHOW aMNINTYAbl BbIXOAHOrO CUrHasa Ha KaXAoM M3 He3afeliCTBOBAHHbIX KaHa/0B OTHOCUTENbHO
amnauTyAbl BbIXOAHOTO CUTHaNa HarpyxeHHoro kaHana B geunbenax. 3ToT npouecc cnegyeTt NOBTOPATL NO-
cneposaTenibHO AN KaXA0ro KkaHana, B CBOK 04epefb, HArpyXXeHHbIM KaHanoMm, U 418 BbIXOLHOrO curHana
KaXXA0ro KaHasia CoOXpaHsoT camblii BbICOKWIA pe3ynbTart no amnantyge.

PesynbTathl ucnbiTaHnii cnefyeT npeactaBnaTb B BuAe rpaduka ¢ 4acToToil (NpeanoyTUTesibHO B N10-
rapudMuyeckoii Wwkane), OTN0XEHHOM NO ocu X. U HaUXyALWUM cnyyaeM pasfeneHus npu aTol yactote Ansa
KaXAoW napbl kaHanoB, B feunbenax, 0T/I0XEeHHbIM N0 ocK Y, AflbTePHATUBHO pe3ynbTaT MOXHO NpeAcTaBuTb
B BUAE Hauxyglwero pasgenexHvs gna n6oi napbl KaHanoB NPU BbICOKOW M HU3KOW YacToTax nomex.

6.2.4.3 NMepekpecTHble NOMEXN Mexay NCTOYHMKaMU

Llenb: nocpefcTBOM HACTOALEr0 NCMbITAHNA U3MEPAIOT IMHEHYI0 yTeuky curHana n6oro U3 kaHanos
C HeBbIGpPaHHLIM BXOA0M MCNbITYeMOro 060pyAoBaHnsa B N060K BbIXOAHON KaHan uUcnbITyemoro o6opyaosa-
HWS. HanpuMmep B criyyau maplupyTtu3atupa unu npefsapuTesnibHOro yCUaUTeNns co MHOTUMWU BXOAaMu.

Ha Bce BX0Abl KaHa/10B UCMbITYyeMOro o6opygosaHusa (0T) HEBbIGPAHHOIO MCTOYHMKA ClefyeT nojasaTtb
CUHycOMAanbHbI BXOAHOW CUrHaAN NepeMeHHOW 4acToTbl NPU MakCMManbHON M3MepuTeNnbHON amnauTyge.
Bxogbl kaHan0B BbIGPAHHOr0 NCTOYHMKA AO/KHBI UMETb HOPMasbHbIli UMNegaHC NCTOUYHMUKA (eCnu BXOA ABNA-
eTCcsa aHasIoroBbIM), UKW OHU JOJKHBI 6bITb NPUBELEHbI B COCTOSIHWE UM POBOro HyNs (ecnu Bxog siBNAetcs
unpoBbIM). CM. PUCYHOK 26.

YacToTy BXO4HOro curHana cnegyet nameHaTb ot 10 'y 40 BEpXHEN rpaHUYHON YacToTbl, CTYNEHAMMN He
60nee ofHOW okTaBbl. [pK KaXA0 YacTOTe Ce/IeKTUBHYIO BbIXOAHYIO aMNAUTYyAy Ha BbIXoAax KaHasioB cre-
AyeT U3MepATb OTHOCUTENIbHO aMNIUTYAbl BbIXOAHOrO CUTHaNa Ha BbIXO4e HauxyZLlwero NCToYHuka (kaHana)
B Aeumnbenax.

PesynbTaT namepeHunii cnegyeT npefcTaBuTb B BuAe rpaduka ¢ 4acToTol (MpefnoyTUTeNIbHO B 10-
rapucmMmnyeckon wkane), oTNOXEHHOW NO ocu X. N NepekpecTHOW Nomexoi B Hambonee nocTpagaBLliem
KaHane npu 3Toil yactoTe, B Aeumbenax, OT/NIOXEHHON No ocn Y. ANbTEPHATUBHO MOXHO NPeAcTaBUTb
OAVH pe3ynbTaT B BUAEe HauxyAlweil nepekpecTHOW nmomexu B II06OM KaHase Mpu BbICOKUX U HU3KUX Ya-
cTOTax Nomexu.

OTOT NpoLecc MOXHO MOBTOPUTb ANA BCeX NpeAcTaBUTENbHbIX KOMOUHAaLWA BbIGPaHHbIX U HEBbIGPAH-
HbIX NCTOYHMKOB. B 3TOM cnyvyae kaxpas Touka Ha rpadmke Uan eAUHWYHbIA pesynbTaT fO/DKHbI NpeAcTaB-
NATb HAMXYALWKNI cnyyali napbl MICTOYHUKOB.

6.2.4.4 YTeuyka CO BX0Ja Ha BbIX0[,

Llenb: nocpefCTBOM HAcCTOALLEr0 MCMAbITAHUS M3MEpPSIT JIMHEHY YyTeuyky CuMrHasa co BCeX BXOA-
HbIX KaHanoB UCNbITyemMoro o6opynoBaHMa Ha 60 KaHan BbiIxoda UCNbITyemoro obopygoBaHus. 10
n3MepeHne ABMAAETCHA 3HAYUMbIM TOMbKO 418 UCMbITYEMOro o60pyoBaHnsa, CNOCOGHOIo BbIBOAUTL CUTHAN,
HEeKoppe/IMpPOBaHHbI C CATHA/IOM Ha ero Bxoge (Hanpumep, ecnu NeHTOYHbIi MarHMTooH paboTaeT B
pexume BOCMpoOu3BeEeHUA), NN ANA UCNbITYEeMOro o60pyA0BaHNsA, BbIXOAHbIE CUTHANbI KOTOPOrO MOXHO
UTKNIOYNTD.

Ha Bce BXO/bl KaHanoB UCNbITYeMOro 060py0BaHNsa BCEX UCTOYHWKOB, KOTOpPble MOryT 6bITb Bbibpa-
Hbl. cnegyeT nojaBaTb CUHYCOWAalibHblIi BXOAHON CUrHaN C NepeMeHHON 4acTOTOW MpuM MakCUMasibHOW
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n3mepuTenbHo amnantyge. Micnbityemoe o6opyfoBaHue criefyeT YCTaHOBUTb B PEXUM, KOTOPbI/ nocbinaet
CUTHan UNpPoBOro Hyns (BO3MYLLEHHbI UK HET) Ha BCe BbIXOAbl. CM. pUCYHOK 26.

YacToTy BXOAHOro curHana cnegyet cmewatb oT 10 [y 40 BepXHei rpaHNyHOl YacToTbl, CTYNEHAMMN He
60nee ofHoOli oKTaBbl. Mpu KaxAoN YacToTe cnefyeT U3MEPATb CENEKTUBHYI aMNNTYAY BbIXOAHOTO curHana
Ha BblXOfe KaXAoro kaHana OTHOCUTE/IbHO HOMUHANIbHOW aMnauTyAbl BbIXO4HOTO CUrHasna, ecinm BXOLHOM
CUrHan 6bl71 MOAKMIOYEH K 3TOMY BbIXO4y, B Aeuubenax.

PesynbTatbl U3MepeHuii cnegyeT npeacTasnATh B Bi-lwe rpadivka ¢ yacToToi (NpeanoYTMTeNbLHO B nora-
pucMmnYeckoi wkane), OTNI0XEHHONM No ocu X. 1 yTeukoli Ha Hanbonee NOBPEXAEHHbIW BbiIXo4, B Aeuunbenax,
no ocu Y. AnbTEPHATUBHO MOXHO NPeACTaBUTb OAWH pe3ynbTaT B BUAE HauxyAlei yTeukn Ha no6oii kaHan
NPy BbICOKUX N HU3KMX YacToTax NoOMex.

MpumeyaHne — 3TO U3MEPEHME N3BECTHO TaKKe Kak «NpoxofaLas nogada.

6.2.4.5 HenuHeliHble nepekpecTHble NoMexu

Llenb: nocpeACTBOM HaCTOSILWEr0 UCMbITAHUA U3MEPSIOT HEeNMHEHOe B3auMOA4einCcTBME CATHA/IOB B Ka-
Ha/fax MHOrokaHasibHOro UCNbiTyeMoro o6opyaoBaHus. Tak kak aTOT MeTo/ BKAoYaeT nepeBo3byxaeHue (ne-
perpysKy) aHasioroBbix Leneil UCnbITyemoro o60pyAoBaHUs, €ro MOXHO MPUMEHATb TOMIbKO K UCMbITYeMOMY
060pyA0BaHNIO C aHA/IOrTOBLIMU BXOA4AMU.

HenunHelHylo nepekpecTHYy NOMeXy Npu BbICOKMX YacToTax caegyeT M3MepsAaTb NpM nojgaye curHana Ha
BCE BXOAbl UCMbITyeMOro 060pyf0BaHNs C UCNOMb30BAHWEM CXEeMbl, M306PaXeHHON Ha pucyHke 27. Ha un3-
MepsieMblii KaHan cnegyeTt nogaBaTtb HOPMasbHY0 M3MEPUTENIbHYH aMNAnTyay C CUHYCcOUAanbHbIM BXOAHbIM
CUTHaNOM Npu BEpXHel rpaHnyHol YactoTe. [lpyrne kaHanol cnefyeT coefuHUTb APYr C APYrOM U nojasaTb
Ha HUX + 3 ABP5 c cMHyconganbHbIM BXOAHbIM CUTHANOM, KOTOPbI/ Ha 3 KL, HUXe CUHYCOUAabHOTO BXOAHOTO
curHana u3MepsiemMoro KaHana.

PrcyHOK 27 — MeTog N3MepPEHUst HENMHENHBIX NEPEKPECTHBIX MOMEX

OTHOWEeHNe amnNAnTyAbl KOMNOHEHTa C Pa3HOCTHOM YacToTOW (4acToTo S-curHana) BTOPOro nopsaka
3 kY B M3MepsieMOM KaHane K aMnauTyje curdana B U3amepseMoM KaHase crefyeT BbipaxaTtb B fAeuunbenax.

OTHOWEHNE amMNAnTyAbl KOMMOHEHTA UHTEPMOAYNALMN TpeTbero nopsaka npu 6 kM Huxe BepxHei
rPaHNYHOl 4acToThl K aMNANTyAe curHana B U3MepsaeMoM KaHane cnefyet BbipaxaTb B geunbenax.

3TN ndmepeHusa crepyeT NOBTOPUTH A1 KaXXAOr0 U3 KaHa/n0B MUCMNbITYyemMoro o6opygosaHus. MamepeH-
Hble 3HayeHus cnefyeT NPUBOAUTL NO OTAENLHOCTM, Kak NepeKkpecTHble MOMeXuW YeTHOro M HeyeTHOro no-
psAAKa. COOTBETCTBEHHO A1 KaXAO0ro KaHana, uau cnegyet nNpueBoAuTb Hauxyfwuve pesynbTaTbl YETHOTO U
HeYyeTHOro nopsigka cpefn BCex KaHanoB.

HefNnHeliHble NepeKkpecTHble NOMeXN NPU HU3KNX YacToTax cnegyeT U3MepsATb NyTeM nofjayn curHana
Ha BCe BXOAbl MUcnbITyemoro o6opygosaHusa. Ha kaHan, Ha KOTOPOM MPOBOAAT WU3MepeHusa, cnepyet no-
AaBaTb HOPMa/ibHYIO M3MEpPUTENIbHYI aMnauTydy C CUHycouAalibHbIM BXOAHbIM CUTHANOM Mpu NOJSIOBUHE
BEPXHEWN rpaHUYyHO YacToTbl. [lpyrue kaHanbl cnefyeT cOeAWHUTbL BMecTe M nogaBaTb Ha Hux +3 gBl5 c
CYHYyCOMAaNbHbIM BXOAHbIM CUTHANOM 4YacToToi 40 My. OTHOWeHMe cpeHEKBaAPaTUUYHOIO 3HAYEHUA CYyM-
Mbl aMNANTYA MOAYNALMOHHBIX 6OKOBbLIX MOMOC, BBEAEHHbIX B CUTHAN B U3MEPSEMOM KaHane, K amnantyae
CUrHana B U3MepsieMOM KaHane cnegyeT BbipaxaTb B AB. W3mepeHuna cnefgyeT NoBTOPUTb ANSA KaX[oro
M3 KaHanoB ucnbiTyeMoro obopygosaHusa. Cnegyet nNpuBecTW Hauxyjliee U3MepeHHOoe Ha BCex KaHanax
3HayeHune.

6.2.4.6 CocTaBnswolme, CBA3aHHbIe C IMHUSAMU 3HEPrOCHAGXeHMNA (ceTamu)

Llenb: nocpefACcTBOM HacCTOSALLEro MCNbITAHUA U3MEPSAT KOMNOHEHTLI Wyma ucnbiTyemoro obopyaosa-
HUSA, Bbl3blBaeMble CETEBbIM 3/IEKTPONUTAHNEM, NOAABAEMbIM Ha UCNbITYyeMoe 060pyoBaHue.

Bxofbl KaHaM0B NCMNbITYEMOro 060pyA0BaHNA AOMKHbI UMETb HOPMasibHbI MNefaHC NCTOYHMKA (ecnn
OHW ABNAKTCSA aHa/IOrOBbIMW) UM [O/MKHbI GbITh NPUBEAEHbI K HEYCTONUYNMBOMY LM POBOMY Hyn (c fobas-
neHnem NceBAoCAyYanHOro Wwyma) (ecim OHU ABNAKTCA LudposbiMK). MNpn ycTaHOBKE OpraHoB perynmposa-
HUA UCNbITYEMOro 060pyA0BaHNS B UX HOPMas/ibHble NMOOXEHUA clefyeT NPoBOAUTL CEeNEeKTUBHbIE n3Mepe-
HUA Ha BbIXO4Ee MCNbITYEMOro 060pyf0BaHMA Ha YacToTe SIMHUW 3HepronuTaHusa. IsmepeHns AOMXHbI ObITb
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NOBTOPEHbI Ha BTOPO/ — NATOW rapMOHMKax, U AOMXHO ObiTb paccuynTaHo cpefHeKBagpaTUYHOE 3HavyeHue
CyMMbI LIECTWN n3MepeHuii. PesynbTat cnegyeTt BblpasuTb OTHOCUTEIbHO BbIXOAHOMO CUrHana nosiHoi amnaun-
TyAbl B 4, B~. Cxema ncnbiTaHUii npuBefeHa Ha pUcyHke 28.

MmmpTnp AIWHW Bff
ennwna McnbiTyemoe oravi
obopynoBaHuu

OTnMHaH

PucyHOK 28 — MeTOZ 13MepeHusi COCTaBSAIOLWMX, CBSA3AHHBIX C IMHMEl SHeproCHABXeHUs (CETbI0)

MpumeuvaHuns

1 B kauecTBe CETEBbIX MOMEX BK/IHOUAIOTCSA TO/IKO KOMMOHEHTbI, FrApMOHUYECKN CBA3aHHbIE C YacTOTON B /IMHUM
3HeprocHabxeHus. Jliobble apTedakTbl, BO3HMKAIOLLME B UCMbITYEMOM 060pYOBaHNN B pe3y/bTare SHeprocHabxeHus,
TUNa BbICOKOYACTOTHOTO MEPEK/TIOUEHNS, KNacCUMULMPYIOT Kak napasuTHble KOMMOHEHTbI (BO3HUKILKME TAe-TO B 4pYroM
mecre).

2 [ins o6opyfoBaHNA XOPOLLEro KayecTsa, C HU3KAMY NMomMexamnm CO CTOPOHbI SIMHUM SHEPTOCHAOXEHUSA, LUYMbI,
BEPOSATHO, OyAyT AOMUHMPOBATbL Haj CENEeKTUBHbIMUA M3MepeHusMU. Takum 06pasom, NpPeanouvTUTEeNIbHO WCMO/b30-
BaTb (M/IbTP, MMEIOWMIA CaMyto y3Kyto MOJI0CY NPOMyCKaHus U3 JOCTYMHbIX. B anbTepHaTvBHOM cnyvae (€AVHWYHBIN)
FFT-aHann3 BbIXOAHOMO CUrHasa UCMbITyeMoro 060pyoBaHnsa MOXET paccuMTarb CyMMY BCEX LUECTW KOMMOHEHTOB C
Ce/IeKTUBHOCTBI0, OrPaHNYEHHOI TOMBKO A/TUTENBHOCTBIO PErncTpaLun 1 BbIopaHHoIi BbipesatoLleli yHKLMeA.

6.2.5 3dhekTbl guckpeTmsanmnm

6.2.5.1 lMopaBneHne coCTaBNANLWNX NCKAKEHNSA

Lienb: nocpefCcTBOM HacCTOSLWEro NCMbITAHWA U3MEPSIOT BAVAHME NapasnTHON nepegayn UCMbITYyEMbIM
o6opyaoBaHMeM BXOAHbIX YACTOT, Nexalux 3a npegenamm MakCMManbHOW 4acToTbl CUTHaNa, Ha BbIXOAHbIE
4acToTbl, KOTOPbIE HMXE MaKCUMasbHOW YacToTbl CUTHana.

MogaBneHne cocTaBALLWMNX UCKaAXEHUA cnegyeT U3MepAaTb, nojasas Ha BXO[ WCMNbITyeMoro o6opy-
[0BaHUA CUHYycOMAanbHbI CUTHAN NPU HOPManbHOW M3MepuTenbHON amnnuTtyae. Ecnn Bxog MCNbITYeMoro
ob6opyaoBaHUA ABNAETCA aHaNoroBbIM, CUTHAN CnefyeT cMelwaTtb OT YCTAHOB/IEHHOIo MakcuMmyma (B ngeane
B YeTbipe pasa MpeBblllaloLero 4acToTy guckpeTnsanmm) A0 MakCUManbHOW 4acToTbl CUrHaNa, CTyneHaMu,
He MpeBblWaKLWMMY 04HY TPETbI0 YacTb OKTaBbl. Ecnu BXxog ucnbiTyeMoro o6opyaoBaHusa asnsertcs undpo-
BbIM. CUTHan cnegyeT cMellaTb OT MakCMMasbHOW YacTOTbl BXOLHOIO CUTHana A0 MaKCHMasbHOW 4acToTbl
BbIXOZHOro curHana. Cm. pucyHok 29.

r>1umrrop OranoTo»
warana WcnbiTyemoe «wkana
obopypoBaHue
Cc* *IMiA|Agy m rmyTpunkuna

PucyHok 29 — MeTog, n3MepeHus nogas/ieHns COCTaBNALWMX NCKaXKEHUS

[na kaxAoi yacToTbl BXOAHOTO CUTHaNa u3MepeHue BHYTPUNOMOCHOW aMnauTyabl cnefyet pernctpu-
poBaTb Ha BbIX0Ofe UcCnbITyemoro obopygosaHus. Ee cnegyet BblpaxaTb OTHOCUTE/IbHO aMNANTY bl BXOL4HOTO
curHana B geumbenax. Pesynbtathl cnegyeT npefcTaBnATb B BuAe rpaduka ¢ 4actoToin (npesnoyTuTenbsHoO B
norapudmMmnyeckoli Wwkane), OTI0XKEHHOW N0 ocK X. M OTHOCUTENbHOW aMNANTYAO0N U3MEepPEeHHbIX KOMNOHEHTOB
nckaxeHus, B geumbenax, no ocu Y, AnbTepHATUBHO pe3y/ibTaT MOXHO MPMBECTU NMPOCTO Kak CaMblil BbICOKMIA
pesynbTar, 3aperMcTpupoBaHHbIii B JaHHOM AMana3oHe 4acTorT.

[ns ncnbiTyemoro o60pyAoBaHns ¢ aHanoroBbIMW BXOAaMMN U BbIXOAAMU Ha BbiXoAe MUCMbITyeMoro 060-
PYAO0BaHUSA MOXHO MPUMEHATb Y3KOMOJIOCHBIN 3arpaxjalwmnii puabTp Ha YyacToTe BXOAHOrO curHana gns
nofasBfieHNsl yTeUYKN CO BXOAa Ha BbIX0OA,.

Mpumeuvannsa
1 3TOT METOA, B OCHOBHOM MpeanonararT NPUMEHATL A8 UCNbITYEMOro 060py10BaHNSA C aHa/I0roBbIMU BXOAAMM.
OfHaKo OH BK/OYEH B OOLLME METO/bI, TaK KaK MCKaXKeHWe MOXET CyLLecTBoBaTb B /II060M 3/1eMeHTe, o6pabaTbisatoLem
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CWrHan, KOTOPbIV BKIOUYAET CYGAMCKPETH3aLMI0. Takum 06pa3oM, 3TOT METOA ClefyeT Takke NPUMEHSITh K UCMbITyeMOMy
060pYyA0BaHNIO C LMGIPOBLIMY BXOAAMM, €C/IM YAcTOTa AUCKPETU3ALMN HA BXOAE IIOKET NPEeBbIaTh YacToTy AUCKPETU-
3aUyn Ha BbIXOAE.

2 YacToTy AMCKPeTH3aLmMM aHa/IoroBbIX NMOPTOB MCMbITYEMOro 060pyA0BaHus, 4151 KOTOPbIX OHA Y)Xe He U3BEeCTHa,
MOXHO ONpesenuTb, OTCNEXVBAs YACTOTY KOMMOHEHTA NCKAKEHMUS BLIXOAHOTO CUrHaNa.

6.2.6.2 NMopaBneHne KOMNOHEHTOB OTOGPaXeHuUs

Llenb: nocpefCcTBOM HACTOSILLETO UCMNbITAHUA U3MEPSIOT 06LLY0 aMnANTyLy KOMNOHEHTOB BHE MO/OCHI,
NPOU3BOANMBIX UCMNbITYEeMbIM 060pyA0BaHNEM, N3MEPEHHbIX MPU HANUYUU BHYTPUNONOCHOTO BXOAHOIO CUT-
Hana.

Ha ncneiTyemoe o6opyaoBaHue cnefyet nogatb CUHYCOMAasbHbI BXOAHON CUTHAA NMPU MakcumasbHOM
n3MepuTeNnbHOW amMnauTyae, KOTopblii cMewalT no yactote ot 10 My 40 NONOBWHbLI BEPXHEN rpaHnyHOl Ya-
cToTbl unAn 10 kly. B 3aBUCUMOCTM OT TOTO, YTO HUXE, CTYNEHAMM, He NMpPeBbIWAaWUMN OLHON TPETN OKTaBbl.
[N5 Kax[oi 4acToTbl BXOAHOrO CUTHaNa ero cregyeT yaanuTb U3 BbIXOAHOTO CUTHaNa UCNbITYyeMOro 060pyao-
BaHWA C NOMOLLbIO 3arpaxgarLLero nonocoBoro unbTpa, 1 amnanTyay BCeX KOMMOHEHTOB Bbille BEpPXHeW
rPaHNYHON YacToTbl CiefyeT U3MEPUTb C MCNOb30BaHNEM BHEMOJIOCHOTO hnabTpa v Bbipa3uTb OTHOCUTE b
HO amMnNAnTyAbl BXOAHOrO curHana B geuynbenax. Cm. pucyHok 30.

rmMum-tap
Bravia VcneityBnos ««Hana
obopypoBaHue
MM 11 . JTA-\TT.

PucyHok 30 — MeToga n3mepeHusi nogaBneHnsi KOMNOHEHTOB OTOGPaKeHWs!

PesynbTathl 4O/MKHbI GbITh NPEACTABNEHbl B BUAe rpaduka ¢ 4acToToil (MpeanoyuTuTeNibHO B norapud-
MWYECKOI WKae), OTAOXKEHHO! Mo ocn X. ¥ OTHOCUTENBHON aMNANTYA0N M3MEPEHHbIX KOMMOHEHTOB 0TOGpa-
XEeHusi, B geuymbenax, no ocn Y. AflbTEPHATUBHO pe3ybTaT MOXHO NPOCTO NPUBECTU B BUAE CAMOTO BbICOKOTO
pesynbTarta, 3aperncTpMpoBaHHOIO B JaHHOM AnMana3oHe 4acToT.

MpumevyaHunsa

1 370 n3MepeHne NAEHTUYHO U3MEPEHUIO BHEMNOJIOCHBLIX NapasnTHbIX KOMMOHEHTOB, HO NMpW A06aBNEHNN BXOA-
HOro CuUrHasia 1 3arpaxjatollero nosiocoBoro uibTpa A5 yAasieHnss BXOAHOro CUrHasia Ha BbIXOofe WCMbITyeMOoro
060pyaoBaHuS.

2 MpepnonaratoT, 4TO 3TOT METOA c/iedyeT B OCHOBHOM NPUMEHATL [/151 UCMbITyeMOro 060pyJ0BaHNs C aHa10roBbI-
MU BbIxogamu. OfHaKo OH BK/IHOYEH B O6LUMB METO/AbI, Tak Kak 0TObpaKeHne MOXEeT CyLecTBoBaTb B /II060M 3nemMeHTe,
obpabartblBaloLLeM CUrHaU1, KOTOPbIN BKIOUAET NepeavckpeT3aumio. Takum 06pa3om, aTOT METoA criegyeT Takke npume-
HATb 4719 UCNbITYeMOro 060pyaoBaHus ¢ LMPOoBbIMK BbIXOAAMW, Y KOTOPOro YacToTa AUCKPeTU3aLmMmn BbIXOAHOTO curHana
MOXET NpeBbILaTh YacTOTy ANCKPEeTU3aLMN BXOAHOTO CUrHana.

3 YacToTy AncKkpeT3aumm aHaioroBbIX NOPTOB UCMbITYEMOro 060py0BaHNs, A1 KOTOPbIX OHA HE U3BECTHA, MOX-
HO onpefennTb, OTC/IEXVBas YaCTOTy KOMMOHEHTa 0TOOpakeHNs Ha BbIXOAe.

6.2.5.3 BoOCnpMUMUYMBOCTb K HEYCTONUMBOI CUHXPOHU3ALUMN gUCKPEeTM3aLmnmn

Lienb: nocpeACcTBOM HACTOSILLErO NCMbITAHUA U3MEPSIIOT «HEYCTOWUYMBYIO CUHXPOHM3ALMI0 AuckpeTusa-
Luun» nnu pasosyo MoAyNALMIO B UCNbITYEMOM 060pyA0BaHUN, BbI3BaAHHYIO Hengeanbnoi chunbTpaymei He-
YCTOWYMBOWN CUHXPOHMU3ALMN UHTEPdeica OT ONOPHOIO CUHXPOUMNYbCa.

Ha Bxog ucneiTyemoro o6opyfoBaHus cnegyert nofatb CUHYCOUAANbHbINA BXOAHON CUTHAM C MakCuMalb-
HOli M3MepuTenbHOW aMnNAUTyAOl NpU NOMOBUHE BEPXHEN rPaHMYHOW YacToTbl, C UCNONb30BAHUEM CXEMBbI,
n3obpaxeHHon Ha pucyHke 31. MogaBaemblil HA BXOJ ONOPHbIA CUHXPOUMNYNbLC cneAyeT 3anyckaTb CUrHa-
nom, casa KOTOPOro nofgsepraeTcs HeyCTOWYMBOIM CUHXPOHM3ALUN CUHYCOMAANbHBIM CUTHAIOM HeyCcTohuu-
BOV CMHXPOHM3aL MK, 4acToTy KoToporo cmewatoT oT 80 ', 40 NONOBUHbLI BEPXHEN rpaHNyYHOi YacToTbl, CTyne-
HAMUW BENUYUHON B OKTaBy. AMNAUTYAY NPU HEYCTOWUYMBOW CUHXPOHM3AUUN CnefyeT YCTaHOBUTb HA BEPXHEM
npegene Aonycka nMo HeyCcTONYMBOW CUHXPOHM3aLUN MPUMEHAEMOro opmara OMOPHOTO0 CMHXPOUMMYy/bCa.
Ecnu 3ToT npepen He ycTaHOBMEH, cneayeT NPUMEHATb BENUYUHY PacCTOSHMA Mexay nukamu 40 HC unu
1/(512-fs) (B 3aBUCUMOCTM OT TOTO, Kakas Be/MunHa ABAAETCSH MEeHbLUeil).
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MMpcTep Nepocwurrop
f ummn Mcnbityemoe emnLna

----- >  o6GopyaoBaHue — >
ALWATPTWWTA W 4 M

PucyHok 31 — MeTog, n3mMepeHns BOCIPUUMUYMBOCTM K HEYCTOUMBO CUHXPOHMU3aL MM

BHYTPMNOMIOCHYO OCTATOYHYH aMnauTyZAy BbIXOLHOMO CUrHasa MCnbITyeMOro o6opyfoBaHns OTHOCHU-
Te/IbHO BXOAHOrO CUrHana crnefyet U3MepsiTb C UCNOSb30BaHMEM 3arpaxgjatwouiero gunbtpa ¢ (N0 BO3MOX-
HocTu) 6onee y3koili NONOCOI, NpeAnoYTUTENBHO 3arpaxjatLiero hunbTpa ¢ Boipesatleil yHkuneir. Ecnu
HEe MMeeTCs B Ha/Muum y3KOMOJSIOCHOTO 3arpaxgarliero uabTpa, MOXHO UCMNO/b30BaTb CTaHAAPTHbIA 3a-
rpaxgawowmnii unbTp, HO 3TO MOXET cAenaTb MeToj HeuyyBCTBUTE/IbHbIM K HU3KOYACTOTHOI HeycToliunBoii
CMHXpOHM3aunn. PesynbTatbl 4O/MKHbI GbITb NpeAcTaBneHbl B Buge rpaduka c yactotoin (nynbcaumit) (npeg-
NOYTMTE/IbHO B /IOTapUMUYECKO WwKane) no ocm X M OTHOCUTENbHOW OCTATOYHON amMnAuTyfoi, B geumnbe-
nax, noocu V.

MN3MepeHne MOXHO MOBTOPUTL ANA APYTUX 4aCTOT BXOAHOIO CUrHana, Hanpumep. 1/192 ot yacTtoTbl gunc-
KpeTusauumn (kotopas MoOXeT UAEHTUNLNPOBATb aHOMas/IbHOEe HU3KOYaCTOTHOE PYHKLMOHUPOBAHME) NN Ha
yactoTe 997 'y (KOTOpasi MOXeT NPUBECTU K MakCUManbHOMY B3aUMOAENCTBUIO C KOLAMU [aHHbIX).

MpumevaHunsn

1 Haunbonee 4acTo 3TO MOXET BO3HUKATb B WUCMbITYeMOM O6GOpYAOBaHWM C aHasioroBbIMU BXO4AMU WAW Bbl-
xoAamu. rae hyKTyaums BPEMEHHOrO MOJIOXEHUSs UMMY/IbCOB NpY AUCKPeTM3auun npoucxogut B Todke A'LL- wam
LI/A-npeobpasosaHna. OfHaKo aTOT MeTof, BktoueH B "O6Lume MeToAbl», NOCKOMbKY hyKTyauns BpEMEHHOIo Nosoxe-
HUS MNYNBbCOB NPY ANCKPETU3ALMM MOXET NPOU30TK B II060M YCTPOIACTBE, rae konebaHne OMOPHOro CUHXPOUMMNY bCca
MOXeT BbI3BaTb MOAYNALMIO ayANOCUTHANA, NPOXOAALLEro Yepes UCMNbITyeMoe 060pyj0BaHMe, HanpumMep, B aCUHXPOHHbIX
npeobpasoBaTensx 4acToTbl kKBaHTOBaHUA (asynchronous sample-rate converters. ASRC).

2 BaxHO, YTOObl aKTUBHbIA ONOPHbIA CUHXPOUMMY/LC UCNbITYEMOro 060pyAoBaHNsA 6bl1 NPaBUIbHO MAEHTU-
chuumposaH. [115 ucnbliTyemoro 060pyA0BaHns ¢ aHaloroBbiMy BXoAamm 06bIYHO UCMOMb3YIOT CreLmann3npoBaHHBbIii
BXOA A1 OMNOPHOr0 CUHXPOUMMY/bCa, B TO BPEMSA Kak ANA WCNbITyeMoro o60opyAoBaHns ¢ LMpPOBLIMA BXOAaMU
OMOPHBLIM CUHXPOUMMY/NLCOM SBMSETCA 0ObIYHO caM LudpoBoli ayanoBxod. OAHAKO 4acTO UMEKTCS UCKI0UYEeHNS
13 3TOro Npasuna, ¥ BaXKHO, YTOObI BCE MUCTOYHWKMA OMOPHOrO0 CUHXPOUMMY/bCa OblN OxapakTepu3oBaHbl, TakK Kak
OHM MOTyT BecTu cebs pas/inyHbIM 06pa3om. STOT MeTof HeMmpYMEHUM [/151 OLLEHKN HeyCTOWUMBOL CUHXPOHM3ALMN,
«npucyLeli» BHYTPEHHEMY OMOPHOMY CUHXPOUMMY/bCY, Tak Kak OH HECNOCO6EH BblAeNUTb, Kakne cocTaBnsaoLme Ha
BbIXOA€E UCMbITyemMoro 060pyoBaHus ABAATCA pesynbTaTtoM (ayKTyaunm BPeMEeHHOro MoJIOKEHUs UMMY/IbCOB Npu
AvckpeTusaumu.

6.3 XapaKkTepucTukn Bxopga'Bbixoga

6.3.1 XapakTepucTukm aHanorosoro exoga

6.3.1.1 MonHaa amnauTyha aHasioroBoro BXo4HOro curHana

Llenb: nmocpefCTBOM HaCTOAWEro WUCMbITAHUA WU3MEPAT aMnauTygy aHasioroBoro BXOAHOIO CUrHa-
na. Heo6Xxo4MMYK A5 AOCTUXEHUS cpe3aHus UupoBOro MMnynbca Npu CTaHAapTHbIX HacTpolikax. Ty
XapakTepucTUKy WHOrAa HasblBalT: «BblpaBHUBaHWE*, «LUdpPo-aHasorosoe BblpaBHUBaHWE», WU «L|'A-
BblpaBHMBaHME.

Ona vncnbiTyemoro o60opyaoBaHus, y KOTOPOro BbIXOAHOW CUrHan AOCTyneH B 061acTu LU POBbIX
[aHHbIX, No/HaA aMnauTya aHasioroBOro BXOAHOro curHana fgosikHa 6biTb Ha 20 4B (To ecTb B 10 pas)
Bbllle, YeM aMnaInTyAa CMHYCOWAanbHOro BXOAHOTO CUTHAMa Npy HOpMasbHONW N3MepUTENbHOI YacToTe,
KoTOopas npu nofaye Ha BXOJA Bbi3blBAeT aMNANTYAy BbIXOAHOTO Ludposoro curiana 20 g6rs5. Cm. pucy-
HOK 32.

PucyHok 32 — MeTog nsmepeHust NoJIHOM aMnnTy/ibl aHasIoroBOro BXOAHOTO CUrHasia
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ANns ucnbiTyemoro 060pyAoBaHus, y KOTOPOro BbIXOAHON CUrHan HefjocTyneH B uudpoBoi obnacTu,
nosHas amMnauTyfa aHanoroBoro BXOAHOrO CUrHana MOXeT cOCTaBNATb BenuuumHy Ha 0.5 gb Hwxe camoi
60/bLIOK aMNANTYAbl CUHYCOUAANIbHOTO BXOAHOTO CUrHaNa Npu HOPMasibHON U3MepUTenbHO YacToTe, KOTO-
Pyl MOXHO MofaTb Ha BXOJ UCMbITYyeMoro o60pyfoBaHna [0 TOro, Kak 6yaeT Mosy4yeHo -UCKaXeHne u Wym-
MUHyc 40 oB (1 %) nnu cHuxeHue koadpduumeHTa ycuneHua Ha 0.3 gb. B 3aBUCUMOCTU OT TOro, YTO Npo-
n30iMpeT paHblue.

MonHyo aMnNanTyAy aHasoroBoro BXo4HOro curHana cnefyet BolpaxaTb B ABW. B anbTepHaTUBHOM C/y-
yae en MWXHO BbIpasnTb B Mimg.

Bce perynaTtopbl ucnbiTyemoro o60pyfoBaHust cnegyeT YCTaHOBUTb Ha CTaHAapTHble HACTPOKkM U B
X HopMasibHOe paboyee NosioXKeHue, ec/in He yCTaHOBJIEHO UHOe. [lpyrue opraHbl KOHTPOASA YCU/IEHUSA B UC-
nbiITyeMmoM 060pyaoBaHnmn cnegyeTt oTperynnposaTh Tak, YTO6bl CBECTU K MUHUMYMY BEPOATHOCTb Neperpysku
BbIXOZHOI CXEMbl UCMbITYEMOro 060pyA0BaHMSA.

6.3.1.2 ®yHKUMOHUPOBAHWE NPU Neperpyske

Llenb: nocpefCcTBOM HacTOALWEro UcnblTaHNA UAEHTUMULUPYIOT HeNnHellHoe nosedeHue B A/Ll-npeo6-
pasoBartenax B TOUKe neperpys3kn, ocCo6eHHO ycnoBus, 06bIYHO Ha3blBaeMble -nepesopaynBaHme» uam «ob-
BMBaHMe*.

XapakTepucTuku neperpy3km aHanoroBoro Bxoga McnbiTyeMoro obopygosaHus cnegyet usmepsaTb,
nojasas cUHycoufanbHblii curHan + 3 abrs npu HopmasnbHOW M3MepuTenbHOW YyacToTe. «lVckaxeHue n
WYyM- BbIXOAHOTO CUrHana cnefyeTt U3mMepsTb W perucTpuposaTb B geumbenax. 3atem usmepeHus cne-
AyeT NOBTOPWUTb NpU MUHYC 3 MpuBoaMMOe 3HauyeHWe [O/MKHO NMpefcTaBNATb cob60l pesynbTar
BTOPOr0 U3MepeHus, BbIYTEHHbIV U3 pe3ynbTaTa NepPBOro M3MEPEHMUS, BbipaXeHHbI B geynbenax. CMm. pu-
CYHOK 33.

Fampusap AmnooTnp
oHMnana Vicneityemoe MALW H
obopynoBaHve
Mg "D H U OHdO W W I

PucyHok 33 — MeTog onpegeneHuns oyHKLMOHUPOBaHUs Npu neperpyske

Mpwn XenaHum n3mepeHne MOXHO NOBTOPUTb MPW APYrMX YactoTax, YTobbl nccnenoBaTb YacTOTHYIO 3a-
BUCUMOCTb (DYHKLMOHUPOBAHUA NpU Neperpyske.

6.3.1.3 KoadcuymneHT nogasneHua cuigasHoro curiana (Common-mode rejection ratio. CMRR)

Llenb: nocpeACcTBOM HACTOSALWLETO UCMbITAHWUA U3MEPSIOT CTENeHb, B KOTOPOI CUHa3HbIii BXOAHON CUT-
Han 3afepXxnBaeTca CUMMETPUYHBIM aHa/1I0roBbIM BXOAO0M.

KoadpdpuumeHt nogaBnenma cuHdasHoro curiana (CMRR) aHanorosbiMu, CUMMETPUUYHbIMU BXOA4aMu
ncnbiTyemoro o6opyAoBaHus criegyet M3MepsiTb Npu yCTaHOBKE 060UX BXOAHbIX IMMOOB B NOIOXEHNA 04UN-
HaKOBbIX CMHYCOUAaNbHbIX BXOAHbIX CUTHAN0B, NPU HOPMasbHOW N3MepUTebHON amnNauTyae, OTHOCMTENbHO
BXOZHOTO CUTHana Ha Knemme 3asemneHunsa. Kaxablii num6 npuBOAMTCA B COCTOSIHUE C HOPMasibHbIM MMne-
AaHCOM ncToyHuka. Cm. pucyHok 34. CMRR po/mkeH 6bITb paccyMTaH Kak oTHoweHwe, B geuubenax, Bbl-
XOAHOro oTkAMKa (Kaxporo numéa) BXOLHOTO CUrHana u cenekTUBHON aMnanTyAbl, M3MEPEHHOWR nNpu nogave
curHana Ha oba numba ogHoBpeMeHHo. CMRR cnegyeT usmepsaTtb B guanasoHe yactoT oT 20 'y 40 BepxHel
rPaHNMYHON YacTOTbl NpW pas3gesieHun He 6onee YemM Ha OAHY OKTaBy.

NRU9RCZ

HMOBII
Hannyblablip
060pA00OMHH*

OMTMHM
IrH*M*

PucyHok 34 — MeTog n3MepeHust KoaduumeHTa nogasneHns CHGA3HOro curHana
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Pe3ynbTatbl AONMXHbI 6GbITb NpeAcTaB/eHbl B BUAe rpaduka, ¢ 4acToToi (NpeanoyYTUTeNnbHO B nora-
pudMnyeckon wkane), oTaoxeHHon no ocu X. n (CMRR) B geunbenax, OTI0OXKEHHbIM NO ocn Y, AnbTepHa-
TUBHO MOXHO MpeACcTaBUTb UHAMBUAYaNbHbIE pe3ynbTaTbl NPU BEPXHEN M HUXHEN cTaHAAaPTHbIX YacToTax
nomex.

Bonee TOYHY XapakTePUCTUKY MOXHO U3MEpPUTb NyTEM NOBTOPEHWUA HabGopa 3KCNEPUMEHTOB C acUM-
METPUYHBIMW MMNegaHcammn UCTOUYHUKOB. OANH NNUMO JO/HKEH UMETb HOpMasbHbl/i MMNeAaHC UCTOYHMKA, a
apyroih — 600 Om.

Mpumeuvannsa

1 Pexxum uncnbiTaHnss CMRR 06bI4HO AOCTYNEH A1 FeHepaTopoB aHasIoroBOro CUrHana, B KOTOPbIX WHBEPTUPO-
BaHHbIA BbIXOAHOW CUrHaUuT 3aMeLLeH CTOYHMKOM MMMNeAaHca HEMHBEPTUPOBAHHOTO BbIXOAHOMO CUrHasa, TakimM 06pasom
npoun3BoAs Ha c6anaHCMpPOBaHHbIX BbIXOAHbIX IMMbaxX reHepaTopa CUrHaoB UAEHTUYHbIE, & HE HOpMasibHble (B MPOTUBO-
thase) curHasbl.

2 Ainsa 6onee cTtpornx metogos nsmepeHusa (CMRR) cm. IEC 60268-3.

6.3.2 XapaKkTepuCTUKM aHaNoroBoro Bbixoga

6.3.2.1 MonHaa amnauTyfa aHanoroBoro curHana

Llensb: nocpeACcTBOM HACTOALLErO UCMbITAHUSA U3MEPAT aMnAUTYAYy aHanoroBoro BbIXOAHOTO cuUrHana,
MOJIyYEeHHYI0 U3 MOJTHOV aMNAnTyAbl LM poBOro curHana npy cTaH4apTHbIX HAacTpolikax. ATy XapaKkTepucTuky
MHOTA4a Ha3blBaloT «BblpaBHMBaHWE», "L PO-aHaNoroBoe BbipaBHUBaHNE», NN «LlA-BbipaBHUBaHNEY.

Bce perynatopbl UCNbITYEMOro 060pyA0BaHUA AOMKHbI 6blITb YCTAHOBIEHbI HA CTaHA4AaPTHbIE HACTPOWKK
WUNKN, eCIn OHW He yKasaHbl, B UX HOpMasibHOe paboyee nonoxeHue. ipyrne perynatopbl YCUNEHUA B UCIbI-
TyeMoM 060pyAOBaHWN AO/MKHbI OblTb HACTPOEHblI Takum 06pas3oM, 4YTO6bl MUHUMWU3NPOBATL BO3MOXHOCTb
neperpyskun BO BXOAHOW L,enn UcnbITyemoro o60opyaoBaHus.

[Ansa neneiTyemoro o6opyoBaHus, y KOTOPOro BXof A0CTyNneH B o6n1actu uugpoBbIX AaHHbIX, NOJ-
Has amnAuTyga aHanoroBoro BbIXOAHOr0 CUrHana AomxkHa 6biTe Ha 20 b (To ecTb B 10 pas) 6onblie, Yem
amMnanTyga, M3MmepeHHasa Ha BbIXo4e UCNbITyeMoro o60pyAoBaHus, Korga Ha BXxog ucnbiTyemoro o6opypao-
BaHUA nojawT CUHycoupanbHblli curHan MuHyc 20 gBI5 Nnpu HOpManbHO YyacTtoTe uamepeHus. Cm. pu-
cyHok 35.

[na ncneiTyemoro o6opyAoBaHns, y KOTOPOro BXoA B 06n1actv LMdpoBbIX AaHHbIX HEAOCTYNeH, NonHas
amnauTyga aHasoroBOro BbIXOAHOTO CUrHasna Ao/hkHa 6biTb Ha 0.5 4B HWXe amnauTyabl, U3MepeHHOol Ha
BbIXOZE MCNbITYyeMoro 060pyaoBaHus, Korga Ha BXo4 UcnbITyemoro o6opyaoBaHua nofaT CUHYconaanbHbIi
CUrHan npyv HOpManbHOW U3MepuUTenbHON YacToTe, aMNAUTYAY KOTOPOro NOCTENEHHO yBenuuuBalT A0 Tex
nop. noka Ha BbIXoAe UCNbITyeMoro o6opyfoBaHusa He 6yayT AOCTUTHYTbI -UCKaXXeHue n Wwym» MuHyc 40 gb
(1 %) unu cHuxeHne KoadduumeHTa yeunenns 0.3 gb.

PVICyHOK 35— Meton n3mepeHns nosHoi aMnanTybl aHa/10roBoro BbIXO4HOIo CUrHasia

MonHy aMnanTyay aHasoroBoro BbIXO4HOIO cUrHana criefyeT BblpasnuTb B bUnaun. BO3MOXHKU, U Vms.

6.3.2.2 bBanaHc BbIXOA4HOTO curHana

Llenb: nocpeACcTBOM HaCTOALWEro UCMbITAHUA U3MEPSAI0T CUMMETPUIO c6anaHCUPOBaHHOIO aHanoroBoro
BbIXO[HWUIN CUTHanNa.

CummeTpusa c6anaHcMpoBaHHOIO aHaN0roBOro BbIXOAHOTO CUrHaMa UCMbITYyeMoro o6opygoBaHmsa onpe-
fenseTca Npu nogavye Ha BXOJ UCMbITyeMOro o60pyoBaHUsA CUHYCOUAANIbHOTO CUrHana ¢ nepeMeHHon va-
CTOTOW NpV HOpMasbHOW N3MepuTeNbHON amnanTyae. HenHBepTUpyLWWii 1 MHBEPTUPYIOLW KNI TNMOBI BbIXxOAa
NCNbITYyEMOro 060pyA0BaHNA AO/MKHbI 6bITh BbIBEAEHBI HA MNegaHc 600 OM. BkAloYawwWwuii ABa anemeHTa no
300 Om. obuian ToUYKa KOTOPbLIX BbiBEeJeHa Ha KNeMMy 3a3eM/IeHUs BbiXxofa WUCMbITyeMoro o6opyfoBaHus, ¢
[OMNOSIHATE IbHBLIM uMnegaHcom 600 OM. Ha KOTOPOM CENIeKTUBHO N3MEepPAIT HecbalaHCUPOBaHHYI0 aMNINTy-
ay. Cm. prucyHok 36. CUMMeTpusl Ha BbIXOfe [0/KHa NpeAcTasB/iaTb CO60M OTHOWeHne guddepeHumanbHo
amnanTybl BbIXOLHOIO CUrHaNa UCMbITyeMOro 060py0BaHnsa K HecbanaHCMPOBaHHOW aMNAnTyae, BblpaXeH-
Hoe B A4b. 1 oHa gonXHa 6bITb N3MepeHa B AnanasoHe 4yacToT mexay 20 'y v BepxHell rpaHNyYHOi YacToTOW,
npu cTyneHsx Be/IMYnHoi He 6oee OfHOI OKTaBbl.
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HatoBapg,
aTnoeropx

PucyHok 36 — MeTog n3mepeHns 6anaHca BbIXOAHOTO cUrHana

PesynbTathl O/MKHbI 6bITb NPUBEAEHbI B BUAE rpaduka ¢ 4acToToli (NpeanoyTuTenbHO B iorapumuye-
CKOI LWiKane), 0TN0XeHHON! No ocn X, n 6anaHcoM BbIXOAHOTO curHana, B geynbenax, no ocn Y, AnbTepHaTuB-
HO MOXHO NPeACTaBUTb UHAUBUAYANbHbIE PE3y/bTaTbl NPU BEPXHEN U HMKHEN cTaHAapTHbIX YacToTax Nomex.

MpumevyaHnsa

1 Pesuctopbl 300 OM [0/MKHbI TOYHO COOTBETCTBOBATL APYr APYrYy, YTOOblI TOUHO U3MEPUTb GaslaHC BbIXOAHOIO
curHana. NpegnoututesibHbIM fBNSETC coBnageHue Ao 0,01 %. xoTa Ana 60bLIMHCTBA 060PYA0BaHUA COOTBETCTBME B
npegenax 0,1 % siBnsetca ageksaTtHbIM. [py NpoBeAEHUN N3MEPEHUIA Ha UCTIbITYeMOM 060py40BaHUMN, KOTOPOE He MOXET
np1BOAWTL B felicTeue andbepeHLmanbHyto Harpysky 600 OM. MOXHO COOTBETCTBEHHO MacLUTabupoBaTh TpU pesncTopa.

2 ins 6onee cTpororo MetToda n3MepeHns banaHca BbIXOAHOTO curHania cM. 1EC 60268-3.

6.3.3 Xapaktepuctukm umgposoro sxoga

6.3.3.1 O6wme NnonoxeHus

[lonxeH 6bITb ONpefesneH cTaHAapT ANa MHTepdeiica, KOTOPOMY AO/KHbI COOTBETCTBOBATbL BCe LN po-
Bble BXO/bl, BKIOYaA N106YI0 NPUMEHNMYIO CTENEHb UAN YPOBEHb eAnHoob6pasns. Jo/mkHbl 6biTb BKAOYEHbI
nobble, NnpefHa3HavyeHHble N9 3TOr0 BXOAb! A8 ONOPHOIO0 CUHXPOUMMYNbCa.

Mopxoaswme MeToabl UCNbITAHUIA COOTBETCTBUS UCMBITYEMOTO 060py0BaHNS BbIXOAAT 3a npeaenbl 06-
nacTtu geiicTBMA HacTosiero ctaHgapTa, U Ux cnegyeT YCTaHOBUTb CO CCbIJIKOW HA COOTBETCTBYIOLLMIA CTaH-
JapT. B o6uiem cnydae cnegyet npUMeEHATb MeToAbl 418 YCTaHOBNEHUA 06paboTky Ha BXoAe Kak ayauno-, Tak
N HeayAUUAaHHbIX U UX BOCMPUUMUYUBUCTM K COOTBETCTBYHOLWMM NapamMmeTpaMm KayecTBa HOCUTENs, BKAYas
TOYHOCTb ONMpeAeneHnsa 4yacToTbl AUCKpPeTU3aLMm u HeyCTOMYMBOCTb CUHXPOHM3ALUN.

6.3.3.2 lnnHa cnoBa BXOAHOrO cuUrHana

Llenb: nocpeACcTBOM HaCTOSLEro UCMbITAHMA ONpeAen AT YACIO0 aKTUBHbIX ayanmobuT, KoTopoe Bocnpu-
HUMalT LM pPOBbIe BXOA4bl UCNbITYEMOro 060pyAoBaHns, Kak onpegeneHo B 3.14.

[nvHa cnosa BXOAHOTO CUrHana ABNAETCA BaXHOW, NOCKO/bKY OHa onpefenseT amnauTyay Bo3myLie-
HUA reHepaTopa, NPUMEHSEMYIO NPWU NPOBEAEHUN APYTUX U3MEPEHWUW, BKAKYAKOLWNX 3TOT BXOL UCNbITYEMOTO
o6opypoBaHua. lAnHa cnoBa BXOAHOMO curHana MoxeT ObiTb ykazaHa M3rotosutenem naum (ecnm oHa He yka-
3aHa) ee MOXHO BbIBECTW C MOMOLLbIO CAeAYOLWNX METOL0B.

B ncnbiTyemom 060pyA0BaHumM, B KOTOPOM YacTb €AUHUYHOTO YCUTEHNS OCTYMHA C UCNbITYEMOro Lud-
poOBOro Bxoja Ha LM poBOil BbIX0oA C 60MbLIEN UAN paBHON ANIMHOW CNoBa, 4/IMHY C/OBa BbIXOAHOIO CUTHA-
Na MOXHO YyCTaHOBWUTb NyTeM MPOBEAEHUA W3MepPeHus AUHaMWYecKoro guanasoHa 3TON 4acTu, yCTaHOBUB
nepBoHaYasbHO AJ/IMHY C/QloBa reHepaTtopa AANHOW 12 6uT. 3aTem A/MHY CnoBa reHepartopa yBenuumBawT
nocnepoBatesibHO N0 0OA4HOMY 6MTY 3a OA4WH pa3 N OTMeYalT U3MEHEHNE B U3MEPEHUAX AMHAMUYECKOro Ana-
nasoHa. [lanHa BXO4HOrO c/i0Ba COOTBETCTBYET TOMY MOMEHTY, KOrja yBesiniyeHne A/IMHbI BbIXOAHOTO CoBa
reHepartopa Ha O4VH GUT NPUBOANT K YBEIMYEHUIO LUHAMUYECKOTO Anana3oHa MeHee yem Ha 3 ab.

Mpwn gpyrux o6cToATENLCTBAX A/IMHY BXOAHOTO C/10BA MOXHO YCTaHOBUTbL, CTUMY/NMPYS BXOZ nocnepno-
BaTENbHOCTbIO UMNY/ILCOB C YCTAHOB/IEHNEM BCEX OUT Ha HY/ b, 32 UCK/IIOYEHNEM OLHOro 6UTa, KOTOPbIN UMe-
eT nocnegosatenbHocTb 1,1,0.0. Korga naMeHsWMica 6UT HAXOAUTCA BHYTPU ANMHBI BXOAHOrO C/0Ba, W3-
MepeHVe cenekTUBHO aMnauTyabl Npu O4HOW YeTBepTU wara guckpeTtusauyuu (1J4) Ha BbIxoLe UCNbITYEMOTro
060pya0BaHNA MOXET 3ad)MKCUpPOoBaTb aKTUBHOCTb 6MTa. Mpu M3MEeHeHUn 6MTa HUWXe AMHBI BXOLHOTO c/oBa
npu nojaye Ha BXOA4 LU(POBOTo HY/NS HEBO3MOXHO ONMPeAEeNIUTb U3BMEHEHUSA B U3MEPEHHO aMnauTyae.

6.3.4 XapakTepucTmkn und poBoro Bbixoga

6.3.4.1 O6wue NoNoXeHns

[lonxeH 6bITb ONpefesneH cTaHAapT A1 MHTepdeiica, KOTOPOMY [OJ/KHbI COOTBETCTBOBATbL BCe L po-
Bble BbIXOAbl, BKAOYAA N06YI0 NPUMEHUMYIO CTENEHb UKW YPOBEHb eAnHOo06pasns. JoMKHbl 6biTb BBEAEHbI
nobble npefHa3HavYeHHble 419 3TOr0 BbIXOAbl 4719 OMOPHOr0 CUHXPOUMNYbCA.
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Mopxogawmne meTofbl UCNbITAHUSA Ha COOTBETCTBME WCMbITYEMOro 060pyAoBaHNs BbIXOAAT 3a npege-
Nbl 06N1acTn AeicTBUA HacToALWEero cTaHjapTa, U ux cnegyeT YCTaHOBUTbL CO CCbIJIKOM Ha COOTBETCTBYIOLL Ui
cTaHgapT. B obuiem cnyyae cnepyet NPpUMEHATb MeTOAbl AN onpejesieHns o6paboTku Ha BbIXofe Kak ay-
AV0-. TakK N MeayAnofaHHbIX U UX BOCNPUUMUYMBOCTU K COOTBETCTBYIOLWMUM napamMeTpam KayecTBa HOCUTENS.
[na npegHasHaYeHHbIX 418 3TOTO BbIXOL0B OMNOPHbIX CUHXPOUMMY/LCOB TaKXe JO/KHbI 6bITb BBEAEHbI NPU-
cyline UM xapakTepuCcTUKN HeYCTOMYMBOCTN CUHXPOHU3ALMMN 1 Nepejayn HeyCTOWYMBOCTH CUHXPOHM3aL NN,

6.3.4.2 [nvHa BLIXOLHOTO CNOBa

Llenb: nocpeACTBOM HACTOSALLEro UCMbITAHUA ONPefenaloT YNCO0 aKTUBHbLIX ayAnMobuT, KoTopble nepe-
[alTCA C BbIXO0B UCMbITyeMoro obopyoBaHus, kak onpegeneHo B 3.24.

[NuvHY BbIXOLHOrO C/I0Ba ONpeAensoT, HabArcLas akTMBHOCTb 6GUT Ha LUPOBOM BbIXOAE C UCMONb30BaHN-
em o6opy0BaHus, NMPUroAHOr0 418 YKasaHHOro cTaHJapTa Ha uHtepdelic. liMHa BbIXOAHOTO cfoBa npecrasis-
eT co6oii uncno Hambonee 3HaUMMbIX BUT. KOTOPbIE HEe NMepeAaloTCs HENPepbIBHO B BUAE SIOTMYECKOTO HYNS.

Mpumeuvannsna

1 Ecnv ANVHY BbIXOAHOTO CI0Ba MOXHO perynnpoBaThb, AO/MKHA ObiTb YCTAHOB/EHA [/1IMHA BbIXO4HOIO C/10Ba, MC-
nosb3yemMas A1 Kakaoro nsmepeHusi. MoxeT 6bITb, YA06HO ykazaTb, YTO HEKOTOPbIE U3MEPEHUst NPOBOAAT NPY HECKO/b-
KUX gMHax crosa.

2 invHa BbIXOAHOrO c1oBa cama no cebe He SBNSIETCA NokasaTeneM kayectsa {ayamocurHana), Tak kak cogepxa-
HVe 6UT HU3LWero Nnopsiaka He npegnonaraeTcs 1 He OLeHMBaETCS NpY U3MEPEHNN akTUBHOCTU GUT.
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Mpunoxexne A
(o6sa3aTenbHoe)

ANbTepHaTUBHbIe METOAbl U3MEpPEHNit

A.1 O6wwme NonoxeHus

HacToawwii ctaHaapT ycTaHaB/IMBaeT B OCHOBHOM TPaAWLMOHHbIE METOAbl UCMbITaHWIA, NCMOoMb3ytoLye NPOCTbIB
CMHYyCOWAasbHble BXOAHblE (UCMbITaTeNbHbIE) CUMHAMBI U OCHOBHbIE CENEKTUBHbIE W OCTaTOYHble METOAbl M3MEpPEHMIA.
Takne TEeXHOIOTMN UCMbITaHUIA UCMO/Mb3YIOTCA NOTOMY, YTO OHW MPUMEHSIOT NPOCTOE aHasI0roBOe UCMbITaTesibHoe 060-
pygosaHue. OfHaKo Takme MeToAbl UCMbITaHWIA 4OCTATOUYHO A/INTENbHbI, U KaXKAbIA METOA UCMbITaHuii OCyLLIeCTBAeTCS B
onpegfeneHHoli nocnefoBaTelbHOCTU. [laxke NOBTOPHbIE M3MEPEHUs!, MPOBOAVMbIE C MOMOLLbI0 aBTOMATUYECKMX pa3Bep-
TOK. ABNAOTCA NOCNeA0BaTE/IbHbIMA U MeA/IEHHbIMU.

CoBpeMeHHoe ucnbiTaTeslbHoe 060pyaoBaHne NO3BONAET NPUMEHATb KOMM/IEKCHbIE BXOAHbIE (MCMbITATE/bHBIE)
CUrHasTbl U CNOXHbIV FFT-aHam3 npu HU3KOI ero CToMMOCTU. Takue TEXHOOMU MO3BOJIAKT OXapakTepusoBaTb MHOTMe
CBOWiCTBa MCNbITyeMoro o6opyAoBaH1s NOCPeACTBOM OTK/IMKA HA €ANHUYHBIA BXOAHOW (UCMbITaTeNbHbIN) curHan. Takum
06pa3oM, onpeaennTb XapakTepPUCTUKN NCMbITYEMOrO 060PYA0BaHNS MOXHO 3HAUNTENIbHO BbICTPee, YeM 3TO BO3MOXHO
npy NCNOMb30BaHUM TOJIbKO TPaAWLMOHHBIX CpeAcTB. Kpome TOro, npy UCNob30BaHUM Takux TEXHOMOMMIA BO3MOXHO 60-
nee TwWaTelbHO OXapakTepu3oBaTh UCNbITyeMoe 060pyA0BaHNE, YeM 3TO MOXHO MOJyHYUTb MPU UCMOb30BaHWK NPOCTbIX
CMHYCOMAASIbHBIX BXOAHBIX (UCMbITATENbHbIX) CUTHAOB.

A.2 CUHXPOHHBIi MyNbTUTOHA/bHbIA aHanu3

A.2.1 O6Lme NoNoXeHns

MynbTUTOHa/TbHbI aHanNu3 BKIOYAET BO3AEMCTBME HA MCMbITYEMOe 060pyA0BaHNe BXOAHLIMU UCTbITaTENbHbIMU
CUrHa/1aMy HECKOMbKUX YacTOT OAHOBPEMEHHO 1 @aHa/IN3 BbIXOLHOTO CUrHasia MeTogamu Ha ocHoBe FFT-aHanmsa. Takoi
MeToZ, N03BONSET NPOBECTY HECKOSIbKO M3MEPEHUIA O4HOBPEMEHHO MO MHOTMM KaHaslaM, ec/im 3To TpebyeTcs.

CneupanbHblii cnyyaii MynbTUTOHaILHOTO aHanm3a TpebyeT, YTOObl reHepupoBaHne 1 aHasIM3 YacToT AUCKpeTH3a-
LU 6bINv AEHTUYHBIMKU, B Npeaenax O4eHb Masoro gonycka. B aTom cnyyaB BXOAHON MUCMbITATENbHbIA CUTHAT MOXET
6bITb Tak1M, 4TO6LI NocneayoLwmnii FFT-aHasim3 MOXHO 6bl/10 NPOBECTW NPY -MHOTOOKOHHOM» 06paboTke Npu yCnoBuK,
YTO KaXAblii TOH BXOAHOIO UCMbITATENIbHOrO CUrHaia 3aHUMa TOMbKO OAWH 6UH (O4UH 3N1eMeHT) nonyyeHHoro FFT. 3ToT
METOZ U3BECTEH KaK -CUHXPOHHbIA MyNbTUTOHA/IbHbIV aHaIn3», 1 OH 06/1aaeT MHOTMMU NOMIE3HLIMU CBOCTBaMU. Huke-
npuBeAeHHbIE NOANYHKTbI ONUCLIBAIOT HAOOP METOA0B, OCHOBAHHBIX HA CUHXPOHHOM MY/NIbTUTOHA/TbHOM aHanmnse.

CUWHXPOHHBIA MYNbTUTOHA/IbHBIA aHa/IM3 MOXHO MPUMEHSITb K UCMbITYEeMOMY 060pYA0BaHMI0 C aHaI0roBbIMK U
LMpoBbIMK BXOAAMU 1 BbIXOAAMU, €C/IM YacTOThbl AUCKPeTU3aLmMn reHepaTopa curHana UcnbITyeMoro o6opyfoBaHus 1
aHasM3aTopa curHasa MoryT GbiTb CUHXPOHHBIMU. DTO MpUCYLLE GO/LLUMHCTBY LMPO-LUUPOBLIX BUAOB UCMLITYEMOrO
060pyi0BaHNS; N 3TO NIErKO MOXHO OpraHW30BaTb B KPOCC-AOMEHHbIX BMAAX UCMbITyeMOoro o6opyAoBaHNA nyTeM CUH-
XPOHM3aLMy aHa/I0roBOr0 reHeparopa Wiy aHamsaTopa C YacToTol AuckpeTu3aumn UCnbiTyemMoro obopygoBaxus. Ans
Lnchpo-L1poBOro NCnbITyeMoro 060pyA0BaHNs, rae BXOA W BbIXOA UMEKT pas/InyHble WAM aCUHXPOHHbIE YacToTbl AunC-
KpeTusaumm (Hanpumep, B Npeo6pasoBaTenisax YacToTbl ANCKPETM3aLMM), CUHXPOHHbIV MY/IbTUTOH&UTbHbIA aHaIN3 Hesb3s
MCNoNb30BaTh, 3a UCK/OYEHNEM Clyyasi, KOrga aHann3aTop curHana cnocobeH NpoBoAWTbL NOBTOPHYHO AMCKpETU3aLMo
BXO/ZIHOTO CUTHaU1a, YTO6bl OH CTPOro COOTBETCTBOB&UT YACTOTE AVCKPeTU3aLMmn reHeparopa curHana.

[lna Bcex onucaHHbIX HMKe MeTo0B, 3a UCK/IYEHNEM 0CO60 OrOBOPEHHbIX CyYaeB, UCMbITyeMoe 060pyaoBaHue
MMeeT KOHGMIypaumio co CTaHAapTHbIMM HAcTpoiikamu, kak onvucaHo B 5.4. EC/iM Mcnonb3yloT Apyrve HacTpoiiku, 3To
[I0/1XHO 6bITb ICHO OrOBOPEHO.

A.2.2 BxogHoli curHan (M3MepuTenbHblii curHan)

Ha ncnbiTyemoe o6opyaoBaHve crefyeTt NofaBaTh BXOAHbIE UCTbITATE/IbHbIE CUTHabI, B3siTbie U3 Tabnuubl A.1. ¢
ANVHON Nepuoga 2. cofepxallme cyMmmy MHOMX CUHYCOMAA/bHBIX CUTHAMOB, pacnpeAesieHHbIX N0 BHYTPUMOMOCHOMY Ana-
nasoHy 4acToT, MPUYEM BCe TOHa, coAepxallmecs B TabnuLe BOJH, 3aK/104atoT B cebe YeTHOe YMC/0 NOJTHbIX NepUoAoB.

[l0/MKHbI 6bITb YCTAHOB/EHbBI KONIMYECTBO TOHOB, YACTOT M aMNINTY[, B KOMINJIEKTE TOHA, a Takxe AnHa 3anucu (21).
Mo ymonyaHuio cneflyet Mcnonb3oBaTth 12 TOHOB, PacnofIOKEHHbIX N0 1I0rapuhMUYECcKOi LKane, Kaxablii ¢ amnanTyaoi
MUHYC 204605, 3ak/1o4eHHbIX B npegenax A/vHbl 3anucn 13 16 384 nmnynscoB. N8 YactoTbl guckpeTnsauumn 48 iy, n
BEpXHeW rpaHnyHoi YacToTbl 20 Kl OTperyimpoBaHHble YacToTbl NpuBeAEHbI B Tabnuue A. 1.

Mpy HEO6GXOAMMOCTN HOPMa/IbHOM YacTOTOM U3MEPEHNUs AO/MKEH ObiTb TOH. Gamkaiwmin kK yactote 997 Iy (ToH
Homep 7 B Tabnmue A.1).

Ecnv BO3MOXHO MCNOMb30BaTb OAUH U TOT )€ KOMMEKT ANCKPETHbIX 3HAYEHWI NPU pas3nYHbIX YacToTax Auckpe-
TN3auun. TO BHYTPUMO/IOCHYH 061aCTb 00bIYHO MacLUTabupyoT MO YacToTe AUCKpeTU3auum.

A.2.3 AHanus

A.2.3.1 O6wue nonoxeHns

BbIXOAHOW CUrHan ncnbITyemMoro o6opyAoBaHna cneayeT aHaM3MpoBaTb, HakanamBas 2Mn AUCKPETHbIX 3HAYEHWi
curHana v npoBogs FFT-aHanun3 (6e3 OKOH) HaKoMIeHHbIX 3HaYeHWi. MoyYeHHbI Habop faHHbIX NO3BONAET Henocpes-
CTBEHHO paccunTaTb MHOIE XapaKTepUCTUKN NCMbITYEMOro 060pyA0BaHNSA, ONpeaeeHHbIe HUXE.
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Ta6nuua Al — BosHOBble NapamMeTpbl BXOAHOIO UCTbITATE/IbHOIO CUrHana

Homep ToHa 3agaHHas yactoTa. A. Iy 3apaHHas vactota. B. 'y

1 23.44 29.30

2 41.02 46.88

3 70.31 76.27

4 134.77 140.63

5 246.09 251.95

6 462.89 468.75

7 867.19 873.05

8 1623,05 1628.91

9 3041.02 3 046.88

10 5695.31 5701,17

n 16 675.78 10 681.64

12 20 003.91 20 009.77
NMpumevyaHne — [N naMepeHns nepekpecTHbIX MOMeX MexAy kaHanamu npeanaraetcs ABa anbTepHaTUB-

HbIX KOMM/iEKTa 3ajaHHblX 4acToT, KaK 3TO ONMcaHo Huxe. ECnm nepekpecTHble NMOMEXN He U3MepSsIoT, Heob6xoAuMO
NCcNosb30BaTb TO/IbKO OAWH KOMMNEKT 3afdaHHbIX 4acToT.

A.2.3.2 MynbTuTOHaNbHbI KodchuumeHT yeunenus (MKY)

MynbTUTOHa/TbHBIA KOIULMEHT YyCUNeHUs cnedyeT paccUMTbIBaTh Kak OTHOLLUEHWE aMMINTYAbl NOSy4YEeHHOro Npn
HOpMasIbHOI YacToTe U3MepeHns ToHa K NnepeAaBaemoin aMnanTyae ToHa, BbipaxeHHoe B AB.

A.2.3.3 MyNbTUTOHa/IbHBIN MEXKaHaIbHbI 6anaHc koadhduumeHTa yeuneuus (MTE)

MynbTUTOHANbHBIN MeXKaHasIbHbIN 6anaHc KoadhduumeHTa yeuneHna cnegyeT paccumTbiBaTb Kak OTHOLIEHWe
amMnAnTy bl NOSTyYEHHbIX NPY HOPMAaJIbHOWM YacToTe U3MepeHUsl TOHOB MeXAy ABYMS M3MepsieMbIMU KaHaiamu, Bbl-
paxeHHoe B AB. Ecnv n3amepeHus NpoBoaAaT 6osiee Yem Ha ABYX kaHanax, My/lbTUTOHa/bHbIA MeXkaHabHbI 6anaHc
KoadhhuLmeHTa ycuneHus Ao/mkeH NpecTaBisiTb CO60M OTHOLLIEHNe CaMOoii 60MbLLIOV N3MEePEHHOV aMnanTYAbl K camoi
Mas1eHbKOM.

A.2.3.4 MynbTuTOHasIbHas YacToTHas xapakrtepmctunka (MUYX)

MyNIbTUTOHA/IbHYH0 YaCTOTHYH0 XapakTepucTuky cnefyeT paccuuTbiBaTb MyTeM pacyeTa OTHOLUEHUS amnauTyabl
Ka>aforo NoslyYEeHHOro TOHA K aMNMTyAe, NOlyYEHHON NPy HOPMasIbHOM YacToTe n3MepeHws, B 4b.

PesynbTar cneflyet nocTpouTh B Buae rpadmka, 06beANHAOLWLErO TOYKWN, NOyYEHHbIE U3 OTHOLUEHUSA ANS KaX40ro
TOHa, C YacTOTOM, OTIOXKEHHOM No ocn X. U KO3IDMLIMEHTOM YCUNEHNs!, OT/IOXEHHbIM Mo ocu Y. LLkana no ocun X fomkHa
6bITb NIMHENHOW, ecnu BbIIN yKa3aHbl TOHa, SIMHEHO OTCTOoALME APYr OT Apyra, WU lorapuddMMUeckoli B cilyyae TOHOB,
pacnonoXeHHbIX No NorapnmMuyeckomy 3aKoHy.

A.2.3.5 MynbTukaHasibHas drasosast xapakrepuctuka (MdX)

®a3sy Kaxoro Nony4yeHHoro ToHa cnefiyeT pacCcunTbiBaTb Kak apKTaHreHC OTHOLIEHWUS MHUMOTO U AeCTBUTENBHOTO
KOMMOHEHTa KOMM/EKCHOro pesynbrarta FTT. ®a3y npy Kaxaoi YactoTe TOHa CredyeT HOPMasIM30BaTh MO OTHOLLEHUIO K
dhasze, paccumtaHHoOl ANA NOMYYEHHON HOPMasIbHON YacTOThbl U3MEPEHNS.

Pe3ynbTar cneflyeT nocTpouTb B BUAe rpadmka, 06beAUHAOLEro TOUKK, MOJTyYeHHbIe N3 HOPMa/30BaHHOI dhasbl
[O/151 KXKA0ro TOHa, C YacTOTOM, OT/IOXKEHHOW No ocu X. 1 hasoli, OTN0XEeHHON no ocu Y. Lkana no ocu X Ao/mKHa 6bITb
JIMHEHOW, ecnn 6biNn ykasaHbl TOHa, /IMHEHO OTCTOsLLME APYT OT Apyra, 1 norapuchMUYECcKoii B Crlyyae TOHOB, pacrno-
NIOXEHHbIX MO 10rapuMnUYecKoMy 3aKOHy.

A.2.3.6 MynbTuTOHanbLHoe nckaxernue (MTU)

MpumeuaHue — Kak nNpaBu/o, HELLENECOO6PA3HO NPOBOAUTL PA3NNUME MEXAY UCKKEHWEM TapMOHUKA U
VHTEPMOLY/ISILMOHHBIMU MPOAYKTaMM C UCMOMb30BaHMEM MY/IbTUTOHA/IBHOTO aHann3a. /13 aTux coobpaxeHuit 06bI4HO
paccunTbIBAIOT 06LLEE UCKAKEHME.

MynbTUTOHAIbHOE UCKaXEHWE CNeAyeT paccuvTbiBaTb Kak CpeAHeKBajpaThyHoe 3HayeHue CymMMbl GUHOB (ABO-
WYHbBIX 3/1EMEHTOB), UMEIOLLMX YeTHOe 3HaueHne B FFT. KoTopble He COAep)XaT TOHOB BXOAHOIO UCTbITATeNbHOIO CUrHa-
na. PesynbTaT MOXHO BbIpasuTb B aBGCOMOTHLIX efnHuuax (A6 unam Mrm). uav ero MoXHO BbIpasnTb MO OTHOLLEHWIO K
amnAnTyfe Nony4YeHHOro NPU HOPMasTbHO YacToTe U3MEPEHUS TOHa, B AeuyGenax Unm npoueHTax. Ha oTHOCUTeNbHbI
pe3ynbTar CyLEeCTBEHHO BNNSIET KONNYECTBO NPUMEHSIEMbIX TOHOB.
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B3BeLUEHHbI UK OrpaHMYeHHbIV NO AnanasoHy pe3ynbTaT MOXHO NOY4nTb NyTEM YMHOXEHUS GUHOB (ABOUYHBIX
anemeHToB) FFT Ha ormbatoLLyto TpeGyemoii B3BELLEHHOW XapakTePUCTUKN Nepes X CyMMUPOBaHNEM.

"pachuyeckyto 3aBUCMMOCTb MYJ/IbTUTOHANBbHOTO UCKaXKEHWUS OT YaCcTOTbl MOXHO MOCTPOUTL MyTEM WHAMKALUN aMm-
NANTYA 6UHOB (4BOVNYHBIX 3/TEMEHTOB) UCKXKEHWSA WM NyTEM CYMMUPOBAHWA 3TUX BUHOB (ABOWYHBIX 3/1IEMEHTOB), HaNpu-
Mep. B nosocax TpeTbell YacTy OKTaBbl.

A.2.3.7 MynbTuUroHanbHbIi wym (MTLL)

MyNbTUTOHA/IBHBIN LYM CiefyeT paccyvTbiBaTb B BUAE YABOEHHOIO CPEAHEKBAAPATUYHOIO 3HAYEHNS CYMMbl He-
YeTHbIX BUHOB (ABOVYHBIX 3N1eMeHTOB) B FFT. YABOeH/e Heo6x0AMMO A8 two. YTOObI BKIOUUTDL LLYM. KOTOPLINA, kak npes-
nosaratoT. NPUCYTCTBYET B YETHbIX BUHAX (ABOVYHbIX 3NEeMeHTax).

B3BeLUeHHbIV UKW orpaHMyYeHHbIl NO AnanasoHy pesysbTaT MOXHO NOAYYUTb NyTEM YMHOXEHUS GUHOB (ABOUYHBIX
3nemeHToB) FFT Ha ornbatoLLyo TpeGyemoi B3BELLEHHON XapakTepUCTUKN Nepes CyMMUPOBaHNEM.

padhnueckyto 3aBUCUMOCTb CNEKTPA LLyMa MOXHO NOCTPOUTb NyTEM MHAMKALMW aMAUTy s 6UHOB (4BOUYHbIX 3N1e-
MEHTOB) LUyMa WanM NyTeM CyMMUPOBaHUA 3TUX GVMHOB (ABOWYHBLIX 3/1IEMEHTOB), HaNpMMep, B Mosocax TpeTbell yactu
OKTaBbl.

A.2.3.8 MynbTuTOHasIbHOE UCKadkeHWe u wym (MTU u LL)

MynbTUTOH&/TBHOE UCKaXKEHWE W LUYyM CnefyeT paccuuTbiBaTb Kak cpefHekBadpaTuyHoe 3HauyeHue CyMMbl BCeX
61HOB (ABOMYHBIX 3/11emMeHTOB) FFT, He cofepXallyx TOHOB. STOT pe3y/ibTaT MOXHO BbIpa3uTb B a6COMOTHLIX eAuHuLLax
(8B, j-nnn Yrc.) nnm ero MoXHO COOTBETCTBYHOLLMM 06pa3oM Bbipa3uTb OTHOCUTENNbHO aMNUTYAbl NOSTYHYEHHOrO NPU HOp-
MaJIbHOI YacToTe M3MEepeHUst ToHa, B Aeuubenax uam npoueHTax. Ha oTHOCUTeNbHbIV pe3ynbTaT CyLLeCTBeHHO BAMSeT
KO/IMYECTBO NPUMEHSIEMbIX TOHOB.

B3BeLUeHHbIV UKW orpaHMyeHHbIl No Ananas3oHy pesysibTaT MOXHO NOMYYUTb NyTEM YMHOXEHUS GUHOB (ABOUYHBIX
anemeHToB) FFT Ha ornbatoLLyto TpebyeMoii B3BELLIEHHOW XapakTepucTKL nepes CyMMUPOBaHNEM.

padomueckyto 3aBUCMMOCTb CNEKTPa MY/IbTUTOHANBHOIO UCK&XEHUS U LLyMa MOXHO NMOCTPOUTL NyTEM UHAMKALWK
amnAnTy HETOH&/TbHbIX GBUHOB (4BOUYHbLIX 3/IEMEHTOB) UM NYTEM CYMMUPOBAHWSA 3TUX (ABOUYHbLIX 3/1EMEHTOB), Hanpu-
Mep, B Anana3oHax TpeTbeli YacTu OKTaBbl.

A.2.3.9 MyNnbTUTOH&/IbHbIE MEXKaHa/TbHbIE NepeKPeCTHbIE MOMEXHN

[Na n3MepeHns MynbTUTOHa/IbHbIX MeXKaHasIbHbIX NepeKkpPecTHbIX MOMEX Ha KaHaslbl, Ha KOTOPbIX MPOBOAAT W3-
MepeHus. crefyeT NnoAasaTh pas/vyHble YacToTbl C UCNO/b30BaHNEM Kak Habopa A. Tak u Habopa B 3agaHHbIX 4acToT 13
BblLLENPUBEAEHHON Tabnuubl.

3aTeM MOXHO paccuutaTb My/IbTUTOHa/IbHbIE MEXKaHaslbHble NepekpecTHble MoMexu Npu Nboi yacToTe, pac-
CUMTbIBasA OTHOLLEHWE NOJyYEeHHOW amnanTy bl B 6uHax (B ABOWYHbIX 3/IeMeHTax) B OAHOM kaHane 6e3 nojayv curHana
K amMnntyge 6UHOB (4BOWYHBIX 3/1IEMEHTOB) NOMEX B PYrOM KaHasle; NnepekpecTHyH nomexy BbipaxatoT B Ab. Cneayet
06paTuTb BHYUMaHWe, YTO NepekpecTHyo nomexy npu A > B 1 B > A MOXHO paccuntaTb No OTAENbHOCTY.

MOXHO NOCTPOUTL rpadinyeckyro 3aBUCMOCTb XapakTeEPUCTUKM NEPEKPECTHbLIX NOMEX OT YacTOTbl.
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Mpunoxexve A
(cnpaBouyHoe)

CBe/leHns 0 COOTBETCTBUMN CCbIJTIOYHbIX MEXAYHapOHbIX CTAHAAPTOB U JOKYMEHTa
MeXrocyfilapcTBeHHbIM cTaHfapTam

Ta6nuua JA1L

O603HaueHVIe CCbITOHHOrO CreneHb O6o3HaYeHvie! 1 HauMeHOBaHWE COOTBETCTBYHOLLIETO

MeX[yHapoAHOro cTaHaapTa (foOKyMeHTa)  COOTBETCTBUA MEXTOCYJapCTBEHHOIO CTaHagpTa

IEC 60268-1 HoT FOCT IEC 60268-1—2014 -O60pyaoBaHne 3BYKOBbIX CUCTEM.
Yactb 1. ObLme nonoxeHus»

IEC 60268-2 - *

IEC 60958-1 oT [OCT IEC 60958-1—2014 -VHTepdheiic umcpoBoii 3ByKOBOIA.
Yactb 1. O6Lwme nonoxeHns*

IEC 61260 - M)

IEC 61606-1 oT FOCT IEC 61606-1—2014 -Ayauno- 1 ayamoBusyasbHoe 060-

pyfoBaHue. KOMMOHEHTbI UMppoBO/  ayamoannapartypbl.
OCHOBHble MeTOfbl U3MEPEHWA 3BYKOBbLIX XapaKTepUCTUK.
Yactb 1. O6Lpe nonoxeHus»

AES11-2003 — .

* COOTBETCTBYIOLLMIT MEXIOCYAaPCTBEHHbIN CTaHAAPT OTCYTCTBYET. [l0 €ro NPUHATHAS PEKOMEHAYETCS UCMO/b30-
BaTb NEPEeBO/, Ha PYCCKUIA A3bIK AaHHOT0 MeX/AyHapoAHOro cTaHaapTa.

MpumeyaHne — B HacTosAWel Tabnmue NCNoNbL30BaHO creaytoLlee ycnoBHoe 0603Ha4YeHne CTeneHn cooT-
BETCTBWS CTaH4APTOB:
- FOT — npgeHTnYHbIE CTaHaapTbI.

O B Poccuiickoii ®epepauun geiicteyet TOCT P 8.714—2010 (M3K 61260:1995) "rocyaapcTBeHHas cuctema
obecrneyeHns efuHCTBa M3MepeHuid. PUNbTPbI NOSIOCOBbLIE OKTaBHbIE U HA [J0/IN OKTaBbl. TeXHWYeckue TpeboBaHus W
MeTOAbl UCMbITaHNIA.
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IEC 60268-3
(M3K 60268-3)
IEC 60748-4-3
(M3K 60748-4-3)

IEC 61938
(M3K 60748-4-3)

AES3-2003
(AEC3-2003)

AES5-2003 (AEC5-2CO3)

SMPTE RP104
(CMITTE Otuet 104)

FOCT IEC 61606-3-2014

Buénuorpadus

Sound system equipment — Part 3: Amplitiers (O6opyaoBaHue Ansi akyCTUYECKUX CUCTEM.
Yactb 3. Yeunutenn)

Semiconductor devices — Integrated circuits — Part 4-3: Interlace integrated circuits —
Dynamic criteria for analogue-digital converters (ADC) (IMonynpoBofAHWKOBbIE YCTpPONCTBA.
WHTerpanbHble cxembl. YacTb 4-3. VIHTerpasbHble cxembl MHTepdelica. JuHammueckne Kpu-
Tepuu ANa aHanoro-umpoBbIxX Npeobpasosaresneif)

Audio, video and audiovisual systems — Interconnections and matching values — Preferred
matching values of analogue signals (Ayavo-, Buaeo- U ayauoBMAeocUcTEMbl. B3anmMHble
COeIMHEHNS 1 cornacylolwyecs BeNnUuHbl. MNpeanoyTuTesbHble COracyroLmecs BeNNUmHbl
aHas10roBbIX CUrHaoB)

AES standard for digital audio engineering — Serial transmission format for hvo channel linearly
represented digital audio data (CtangapT AES ans undposoli ayamoannapatypbl. dopmar no-
cnepfoBaTesibHO Nepefaun Ans LMpPoBbIX ayANOAaHHbIX, IMHEHO NpeacTaBeHHbIX ABYMS)
AES recommended practice tor professional digital audio — Preferred sampling frequencies
for applications employing pulse-code modulation (PekomeHgoBaHHas AES npakTtuka gns
npocpeccroHanbHOM LcpoBolt ayano-(annapaTypsbl). [peanodTuTesibHble 4acToTbl AUCKpe-
TU3auuy Ana NPUMEHeHUA, NCnosb3yLWMX UMNYbCHO-KOA0BYH MOAYNALMIO)
Cross-Modulation Tests lor Variable-Area Photographic Audio Tracks (VicnbiTaHusi Ha nepe-
KPEeCTHYI0 MoZynaumMio Ansa hoTorpadmyeckmnx 3ByKOBbIX OPOXEK C NEPEMEHHON NNOLWaAbH0)
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F'OCT IEC 61606-3-2014

YAK 621:317.2:006.354 MKC 33.160.30

Kniouesble cnosa: ayauo-, Bugeoannapartypa, UCMbITAHUS, METOAbl W3MEPEHWii, BXOAHOW WCMbiTaTebHbIN
CUTHas, BbIXOAHOW CUTHAS, NOMEXM, WYMbl, UCKAXEHUS, HEJIMHEHOCTb, AUHAMUYEecKas XxapakTepucTuka, am-
NANTYAHM-YacTOTMas XapakrepucTuka
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