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MNpepucnosue

Llenn, OCHOBHbIE MPUHLMMbLI U OCHOBHOI MOPALOK NPOBeAeHNa paboT MO MeXrocyAapCTBEHHOW CTaH-
paptusauunm ycraHosneHol FTOCT 1.0—92 «MexrocygapcTBeHHass cuctema craHgaprtmsaumm. OCHOBHbIE No-
noxenusa» n NOCT 1.2—2009 «MexrocygapCcTBeHHasa cucrema crtaHgaptusaumn. CtaHgapTbl Mexrocygap-

CTBEHHblE. MpaBuia W peKkoMeHZauuu no MeXrocyaapCTBEHHOW cTaHgapTu3auuu. lpaBuna pas3paboTku,
MPUHATUA, NPUMEHEHNS, OGHOBNEHUSA U OTMEHbI»

CeefgeHusa o ctaHgapTe

1 NOATOTOBJ/IEH ABTOHOMHOW HEKOMMepPYeCcKoli opraHmsaunein «Hay4HO-TEXHUYECKUNIA LeHTp cepTu-
thukauun anektpoobopynosaHuns «MC3M» (AHO HTUCS «NCIMM»)

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY peryivpoBaHuio un metposiorum (Poc-
cTaHaapT)

3 MPUHAT MexrocyfapcTBeHHbIM COBETOM MO CTaHgapTu3auuu, metposorum n ceptucukaymm (npo-
TOoKON OT 4 fekabps 2014 r. Ne 46)

3a npuHATME NPOrosiocoBasn:

KpaTkoe HauMmeHoBaHue cTpaHbl no MK Kog cTpaHbl no MK Cokpall,eHHOe HanmeHoBaHue
(NCO 3166)004-97 (NCO 3166) 004-97 HauuoHanbHOro opraHa nNo ctaHgaprtusayuu

ApmMeHusa AM MuH3aKOHOMUKN Pecny6nukn ApMeHus
Benapycb BY locctaHgapt Pecny6nvku Benapycb
Kuprusus KG Kblprbi3craHgapT
Mongosa MD MongoBa-CraHgapTt
Poccus RU PoccTtaHgapt
Y36ekncTaH uz Y3ctaHgapT

4 Mpukaszom depepanbHOro areHTCTBa N0 TEXHUYECKOMY peryinposaHuio u meTponorum ot 30

TA6pa 2015 r. He 1408-cT mexrocyaapcTBeHHblli cTaHgapT FTOCT IEC 61606-3—2014 BBefeH B AeiicTBue B
KayecTBe HalLMoOHanbHOro cTaHgaprta Poccuiickoit degepauun ¢ 1 Hoa6psa 2016 .

5 HacToswuit ctaHAapT uaeHTMYeH MexayHapogHomy ctaHgapTy IEC 61606-3:2008 Audio and audio-
visual equipment — Digital audio parts — Basic measurement methods of audio characteristics — Part 3:
Professional use (Ayauo- n ayanoBusyanbHoe obopyfoBaHue. KOMMOHEHTbI LM POBOI ayanoannapaTypsl.
OCHOBHble MeTOAbl MU3MEPEeHNii 3ByKOBbIX XxapakTepucTuk. Hacte 3. MpodeccnoHanbHoe NnpuMeHeHue).

MepeBopa ¢ aHrnuiickoro sisbika (en).

Mpu NpUMeHeHMn HacToALWEero cTaHgapTa peKkoMeHAYyeTCsl UCM0/b30BaTb BMECTO CCbIIOYHBIX MEXAY-
HapoAHbIX CTaHAApPTOB COOTBETCTBYIOLIME UM MEXrocyfapCTBEHHble CTaHA4apTbl, CBEJEHUSA O KOTOPbIX Npu-
Be/leHbl B JONO/HUTENLHOM NPUIoXeHun JA.

CTeneHb cCOOTBETCTBUSA — nageHTn4Hasa (IDT)

6 BBEJEH BMNEPBbIE

NHopmaLnsi 06 U3MEHEeHUsX K HacTosuemMy cTaHaapTy ny6amkyeTca B eXerogHom vHdopmawm-
OHHOM yKa3aTesie «HauuoHa/lbHble CTaHAaPThl+ a T KCT U3MEHEeHU U NONPaBOK — B EXEMeCAYHOM UH-
¢hopmaLlMoHHOM yka3aTene «HaunoHanbHble CTaHapThi < B cnyyae nepecMoTpa (3aMeHbl) MM OTMEHBI
HacTosIL ero cTaH4apTa COOTBETCTBYIO L ee yBejoM/ieHne 6y 4eT ony6/IMKOBa>0 B @XXeMEeCAYHOM UH op-
MaLMOHHOM yKasaTesne «HaunoHasibHble CTaHA4apThi». COOTBETCTBYO U A MHDOPMaUWs, YBEAOMIIEHNE
MTEKCTbl pasMeLLalnTcs TakKe B MH(DOPMALMOHHON cucTemMe 06LLero nosb3oBaHUs — Ha ogrLManbHOM
caiiTe ®eaepasbHOroO areHTCTBa N0 TeXHUUECKOMY Pery/impoBaHuio 1 MeTpooriu B ceTu MHTepHeT

© CTtaHgapTuHcopm. 2015 1.

B Poccuiickoii ®egepaunmn HacToAWMIA CTaHAapT He MOXET 6biTb MNOSIHOCTLIO UM YACTUYHO BOCNPOU3-
BefleH. TUpaXnpoBaH 1 pacnpocTpaHeH B kayecTBe ouunanbHoOro ugains 6e3 paspelenus degepanbHOro
areHTCcTBa Mo TEXHUYECKOMY PerynpoBaHuio 1 MeTposiorum

CeH-
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BBepeHne

1) MexpgyHapoaHaa anekTpotexHuyeckas komuccusa (M3K) aBnseTcs MexAyHapoAHOW opraHusa-
uuei no ctaHgapTmsauun, obbefnHsALWeENR BCe HaLMOHAabHbIE 3/1eKTPOTEXHNYEeCKMe KOMUTETbl (Haumo-
HanbHble kKoMuTeTol M3K). 3agaveit MIK sBnAeTCcA NPOABUXEHNE MEXAYHAPOLHOTO COTpyAHMYECTBa BO
BCEeX BOMpocax, Kacalwlmnxca ctaHgapTusauum B 06nactu aNeKTPOTEXHUKN N 3NEeKTPOHUKN. Pe3ynbTaTtom
370 paboTbl U B AONOMHEHWNE K APYrOW AeaTenbHocT MIK aBnseTcsa usgaHne MexAyHapoAHbIX CTaH-
[apToB, TeXHUYecknx TpeboBaHUii, TEXHNYECKNX OTYHETOB, My6ANYHO AOCTYMHbIX TEXHUYECKNX TpeboBa-
Huin (PAS) n pykoBoacTB (B fafnbHelileM nMeHyembix -My6nukaunn M3K»)- X nogrotoeka nopyvyeHa
TeXHU4Yecknm komuteTtam. JTl060N HaunmoHanbHbIi komuTeT M3K, 3aMHTepecoBaHHbIi B 06bekTe pac-
CMOTPEHMUA. C KOTOPbIM MMeeT Aeflo, MOXeT yyacTBOBaTb B 3TOW npegBapuTenbHOR paboTe. MexgyHa-
poaHble, NpaBUTENbCTBEHHbIE N HENPAaBUTEILCTBEHHbIE OpraHusaunmn, koonepupyrwowumneca ¢ MIK. takxe
yyacTBYKT B 3TOil nmogrotoske. M3K TecHO coTpyfAHuyaeT ¢ MexayHapoaHON opraHusauueih no craH-
papTtusauum (MCO) B COOTBETCTBUMN C YCNOBUAMU, ONPefesieHHbIMN CorfaleHneM mMexay aTuMu gByms
opraHmsaumamu.

2) ®opmasnibHble pelleHuss uau cornaweHns M3K o3HavaloT BbipaXeHue MON0XUTEeNbHOro pelle-
HUA TEXHUYECKUX BONPOCOB, MeXAYHapOAHbIi KOHCEHCYC B COOTBETCTBYIOLWMX 061acTax, Tak Kak y Kax-
[0r0 TEXHUYECKOTO KOMUTETa eCTb NpefcTaBuTeNIn OT BCEX 3aMHTEPEeCcOBaHHbIX HaLWOHa/IbHbIX KOMUTE-
ToB M3K.

3) Ny6nvkaumm M3IK umetoT hopmy pekomeHgaunin gna mexayHapoLHOro MCNoAb30BaHUSa U NPUHUMA-
I0TCA HaumoHanbHbIMM KOMUTeTaMn M3K B 3TOM kayecTBe. [pUIOXEHbI MakcumasnbHble yCunusa Ans Toro,
4YTO6blI rapaHTUpoBaTb MPaBUIBLHOCTb TEXHUYECKOTO cofepxanusa MNybnunkaunini MK, ogHako M3K He moxeT
oTBeyaTb 3a NOPAAOK UX UCNONb30BaAHMA UK 3@ NI060e HeBepHOe TONKOBaHWe NI06bIM KOHEYHbIM NOMb30Ba-
Tenem.

4) B uenax cogeiicTBUA MexXAyHapoAHOW rapMoHU3aLum HauuoHanbHble KoMuTeTbl M3K 06Aa3yt0T-
ca npumMmeHsaTb Myb6aukaunn M3K B UX HaLMOHaNbHbIX U PErnoHanbHbIX Ny6ANKaLUAX C MakCMMabHOW
CTeneHbio NpUBAMKEHUA K UCXOAHbIM. JTlo6ble pacxoxpeHus mexay nwb6oi Mybnukaynein MIK n cooT-
BeTCTBYHOLW e HaLWOHANbHOW WA pernoHanbHoOn ny6nnkaunein fomMKHbl 6bITb YETKO 0603HAYEHbl B MO-
cnepHeli.

5) M3K He ycTaHaBnuBaeT npoueaypbl MapkMpoBKM 3HAKOM 0406peHnsa n He 6epeT Ha cebs OTBETCTBEH-
HOCTb 3a fto6oe obopyfoBaHMe, 0 KOTOPOM 3aABAIOT, YTO OHO cooTBeTCTBYeT My6ankaymm MIK.

6) Bce nosb3oBatenn AO/MKHbI 6bITb YBEPEHbI, YTO OHWM UCNOMb3YIOT NocnegHee usgaHve 3Toi ny6au-
Kauuu.

7) M3K nnu ero agnpekTopa, cnyxatyne Uam areHTbl, BKAOYasa OTAEeNbHbIX 3KCNEPTOB U YNEHOB ero Tex-
HUYECKMX KOMUTETOB N HaLuMOHaNbHbIX KOMUTETOB M3K. HEe HeCyT HUKaKOl OTBETCTBEHHOCTU M He OTBevalT
3a /1l06ble MPUYMHEHHbIE TeNnecHble NOBPeXAeHUs, MaTepuasbHblil yuepb unu gpyroe nospexgeHue n6oi
npupoabl BoobLe, Kak NnpaAMoe, Tak U KOCBEHHOe, WK 3a 3aTpaTtbl (Bknwyas opuandeckue cb6opbl) U pacxo-
[bl, NpoucTekawwme n3 ncnonb3oBaHna My6navkaunm M3K, nnu ee pasgenos, unu nboi gpyroi Myoénuka-
umun M3K.

8) Cnepyet 06paTuTb BHUMaHWE Ha HOPMAaTUBHbIE CCbINIKW, YKa3aHHble B HacTosilem cTtaHgapTte. Mc-
NoNIb30BaHNE CCbIJIOYHBIX MEXAYHapoAHbIX CTaHAapTOB ABNAETCA 065A3aTeNibHbIM 418 NPaBUIbHOIO NpuMe-
HeHMA HacTosWero cTaHgapra.

9) CnepyeT 06paTuTb BHMMaHWe Ha TO, YTO UMeeTCA BEPOSAITHOCTb TOr0, YTO HEKOTOpPbIE W3 3/IEMEHTOB
HacTofero ctaHfapta MoryT 6bITb MpeAMeTOM NnaTeHTHOro npasa. M3K He HeceT OTBETCTBEHHOCTU 3a UAEH-
Tuhukaumnio No6bIX TAKUX NATEHTHbLIX Npas.

MexayHapoaHblii ctaHgapT IEC 61606-3 6bi1 noAarotoBneH TexHuyeckum kommutetom 100 M3K (1EC
technical committee 100: Ayauno-, Buaeo- n MynbTumeguiiHole cucteMbl 1 o6opyaoBaHue).

TekCcT HaCTOSILLEro cTaH4apTa OCHOBAH Ha CNeaylLlnxX 4OKYMeHTax:

FDIS OTYeT 0 ro/I0CcoBaHUN

100M428/FDIS 100/1453.RVD
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MonHy nHopmMaLmMio 0 roN0coBaHMM NO NOBOAY YTBEPXKAEHUSA 3TOro cTaHfapTa MOXHO HaiTu B OT-
yeTe 0 r0/10COBaHUKN, yKa3aHHOM B BblllenpuBefeHHON Tabnuue.

HacTosAwwmii ctaHgapT 6611 paspaboTaH B cooTBeTCcTBUM ¢ AupekTnBammn ISO/IEC, YacTb 2.

C nepeuHem Bcex yacTeil cepuun ctaHgapTos IEC 61606 noa o6wmnm 3aronoskom Ayvom ayauoBuaBO-
o6opyaosaHne — KOMNOHEHTbI L posoro ayamoobopyaosaHns — OCHOBHble MeTO/bl U3MEPEHUs ayano-
xapakTepuctuk {Audio and audiovisual equipment — Digital audio parts — Basic measurement methods of
audio characteristics) MoXHO 03HaKOMUTbCA Ha caiite M3K.

HacToAwwmii ctaHgapT ucnonb3yetca coBmecTHo ¢ IEC 61606-1.

Mo pelweHNI0 TEXHUYECKOTO KOMUTETa, COoAepXaHue HacTosAwero ctaHgapta 6yaet ocTaBaTbCA Hews-
MEHHbIM A0 AaTbl pe3ynbTaTa nepecmoTpa, ykasaHHoi Ha calite IEC http://webstore.iec.ch. B oTHowWweHUn
JaHHbIX, CBSA3aHHbIX C faHHOW KOHKpeTHol My6nukaymeit. Ha aTy gaty ctaHgapT 6ygerT:

* noATBEPXeAeH.

- aHHYIMpOBaH.

- 3aMeHeH NepecMOTPEHHbIM U3gaHnem unn

- U3MEHEH.


http://www.mosexp.ru# 
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M E X IO CY L AP CTUBETHHG®bB ” C T A HOAPT

AyAuno- N ayAnoBu3yanbHoe o6opysoBaHne
KOMMOHEHTbI LlI/ICDPOBOI7I AYOVNOAMNMNAPATYPbI
OCHOBHbIE METO/bl USMEPEHWA 3BYKOBbIX XAPAKTEPUCTUK

Yactb 3

MpogeccmoHanbHoe 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

HacTtoAawwmii cTaHaapT ycTaHaBinBaeT OCHOBHble MeTOAbl M3MepeHuii ayAanoobopyoBaHns 41s npo-
checcroHanbHOro NPMMeHeHus.

Onpepenexns, ycnosusa v MeToAbl U3MepeHuii kak AN 6bITOBOro NPUMEHEHUS, Tak U 4ns npodeccuo-
HaNbHOro NpuMeHeHnsa yctaHosneHsl IEC 61606-1.

HacToawuii cTaHfapT COAepXUT YTOYHEHUSA ONpefeneHnii n ycnoBuin 1 MeTofoB M3MepeHuii, npuve-
HUMble K 060py0BaHNIO 415 NPO(PECCUOHANbHOTO NMPUMEHEHUS, KOTOPbIE OT/INYAIOTCA OT YCTAHOB/IEHHbIX B
IEC 61606-1.

B o6nacTb NpMMeHEHNs HacToALero cTaHgapTa He BXoaaT:

- U3MEpPEeHNs Ha ayMoyCcTpoiicTBax HU3KOro KayecTsa;

* U3MEpEeHUs Ha ayAuoycTpoiicTBax C HU3KOW CKOPOCTbI0 Nepedayn («nogAnanasoHHble- UAn «nepuen-
TyanbHble- KOAVpPYOLW e yCTPoicTBa);

- U3MEepPEeHNst Ha YCTPOICTBaX, KOTOPble CYLLeCTBEHHO MOANMULNPYIOT BPEMEHHbIE UM HYaCTOTHbIE Xa-
paxkTepuCTUKN cUTHasa, TakMe Kak Larosble nepeknoyarenn u pesepbepartopsl:

- U3MEepEeHMNs CUTHasIOB OT aHa/I0roBOro BXoJa Ha aHanoroBblil BbIXO[, KpOMe Hanbosiee NPpUMeHAEeMbIX;

- UCMNbITAHWUSA, CBSA3aHHbIE C 3/IEKTPOMArHMTHOW COBMECTUMOCTbLIO U 6€30MacHOCTbIO.

2 HopmaTtuBHbIE CChIIKN

[na npuMeHeHUa HacToALWEero cTaHgapTa Heo6XxoAnUMbI cnefyoLwme CCbl/IoYHbIe OKYMEHTbI. Ana aatun-
POBaHHBIX CCbITIOK MPUMEHSETCA TO/IbKO YKasaHHOe U3faHve CCbIIOYHOro AOoKyMeHTa, 418 HeJaTupOBaHHbIX
CCbI/IOK NPUMEHSAIT NocnefHee n3faHne CCblIOYHOro AOKyMeHTa (BK/OYas BCe ero N3MeHeHus).

B HacTosilwem cTaHfapTe MCMo/b30BaHbl HOPMATUBHbIE CCbIIKM Ha cnefylolimne cTaHgapThbl:

IEC 60268-1 Sound system equipment— Pari 1: General (O6opyfosaHue 3BykoBbIX cuctem — Yactb 1:
O6Lwme NoNoXeHNs)

IEC 60268-2 Sound system equipment — Part 2: Explanation of general terms and calculation methods
(O6opyaoBaHue 3BYyKOBbIX cMCTeM — YacTb 2: Pa3bACHEHNe OCHOBHbIX TEPMWHOB 1 CMOCO60B pacuyeTa)

IEC 60958-1 Digital audio interface — Part 1: General (UHTepdelic uudpoBoit 3BykoBoit — YacTtb 1:
O6wune NoNoXeHns)

IEC 61260 Electroacoustics — Octave-band and fractional-octave-band filters (OnekTpoakyctuka — Ok-
TaBHble (PUALTPLI N APOOHO-0KTaBHbIEe (PDUILTPLI)

IEC 61606-1:2009 Audio and audiovisual equipment — Digital audio parts — Basic measurement meth-
ods of audio characteristics — Part 1: General (Aygno- n aygmosusyanbHoe obopygosaHne — KOMMNOHEHTbI
Luudgposoi ayamoannapatypbl — OCHOBHble MeTOAbl M3MEepPEeHUs 3BYKOBbIX Xapaktepuctuk — Yactb 1. O6-
Lime nosioXeHus)

AES11-2003 AES Recommended Practice for Digital Audio Engineering — Synchronization of digital
audio equipment in studio operations (MpakTuyeckne PekomeHpgauum AES ana uudpoBoit ayanmoannaparty-
pbl — CUHXPOHM3aLMa LM POBOro ayanoobopysoBaHns Ana cTyguitHol paboTsl).

M3gaHue ouymnansHoe
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3 TepMuHbI 1 onpeaeneHus

B HacTosileM cTaHAapTe NPUMEHSIOT cnegylolwmne TepMUHbl 1 onpegeseHus.

3.1 cocTaBnawuwmne nckaxeHusa (aliasing component): Onpegenexne npusegeHo B IEC 61606-1.

3.2 nosfHaa amnaAnTyga BXOAHOTO U BbIXOAHOTO aHanorosoro curHana (analogue full-scale input
and output amplitude): AMnauTyga curHana, Kotopas npu nogadvye Ha aHaforoBbli BXOA MCNbITYeMOro 060-
pyAoBaHus co3gaeT B UCMbITyeEMOM 060pYAOBAaHUM MOJHYI amnauTygy LMpoBOro curHana: u Hao6opoT,
nosHas amMnaMTy[a aHa/loroBOro BbIXOAHOrO CUrHana npegcrasnseT coboii amMnanTyay, KOTOpyl moay4vanT
Ha aHa/soroBOM BbIXOAE MUCMbITYyeMOro obopyAoBaHUs Npu nogadve Ha ucnbiTyemoe 060pyfoBaHWe MOJHOW
amnanTyabl LU POBOro curHana.

MpumevaHunsn

1 VHorpa AvanasoH aHasioroBoro CUrHasia Ha BXoZe Un BbIXOAe MOXET ObITb MeHbLLE, YeM CUrHas1, COOTBETCTBYHO-
LA NONHOW amnanTyAae Lmdposoro curHana. Mo aToi npuymHe NosiHble aMNANTYAbl aHA/TOTOBOrO BXOAHOMO Y BbIXOAHOTO
curHana obbIYHO MO/yyatoT, NPUBOASA B AEiCTBNE npeobpasoBaTenu npu 6onee H13KoM amnautyge (cm. 6.3.1.1 n 6.3.2.1).

2 B pamkax HacTosLlero ctaHaapTa HeBO3MOXHO YCTAHOBUTL MAeaslbHbIEe 3HAYEHUSI STUX aMNITYA, Tak Kak OHW
ABNAOTCA Pa3IMYHLIMU ANA Pa3INYHbIX TUNOB 060PYA0BaHNA NOMb30BATENS U MOTYT ObITb MOAAILHO NEPEMEHHBIMU A1
O/IHOTO 1 TOrO e 060pyA0BaHNA NO/bL30BaTENS.

3 EC/M 3TN 3Ha4YeHNA ABNSAIOTCSA HEM3BECTHLIMU AN UCMbITYEMOro 060pyA0BaHNs NPU NOLATOTOBKE K UCMbITAHUAM,
UX cnepyeT NepBMYHO YCTAHOBUTbL B O6LLEM BUAE, UCMO/b3YS METOAbI, YCTaHOBMEHHbIE B 6.3.1.1 1 6.3.2.1, Tak Kak Bno-
CNefcTBUN MOXET 6bITb HEO6X0AMMO, HanpumMep, BBECTU B AENCTBME aHaUTOr0BbIN BXOA NPU MUHYC 60 ABp5 nnn nameputs
amnnMTyy aHanorosoro Bbixoaa B OTHOCUTE/LHO LMchpoBOro {BXOAHOro, BO3GYXAAKLLEr0) curHana.

3.3 popmaT kogupoBaHusa (coding format): Linucdbposoe ycnosHoe obo3HauyeHune, nNpumeHsemoe AN
npeacTaB/ieHNs LM POBbLIX ayaMo4aHHbIX Ha BXOAE WX BbIXOA4E UCMbITYEMOro 060pyA0BaHus.

MpumeuvaHue — T[peanonaraeTcs, YTO HACTOSLLUMIA CTAHAAPT CNeAYET NPUMEHSITb B OCHOBHOM K MCTbITYyEMO-
My 060py/0BaHUIO, KOTOPOE PaboTaeT ¢ LMPOBLIMU ayAMOCHUTHAIAMY, BbIPAXKEHHBIMI B BUAE NOTOKA KOLOBOW MOAY s
LN NIMHEWHBIX UMMY/IbCOB; TO €CTb NOTOK C/I0B B BOMYHOM KOAE, HEMOCPEACTBEHHO MPEACTAB/SIOLMX aMMIUTYAbl Mo-
cnefoBaTenbHbIX ayAuoNMNy/bCOB, AUCKPETU3NPOBAHHbLIX C (KOHKPETHOI) YacTOTON AUCKPeTU3aLMA U NPeACTaBIEHHbIX
B BUAE ABOVNYHbIX AOMOMHUTENBHBIX YKCeN. MOOXUTENbHbIE aHAIOTOBbIE HAMPSKEHWUS COOTBETCTBYIOT MOMIOXUTENBHBIM
3HAUEHUAM LIMCIPOBOro MMMy IbCa (TO eCTb ABOVUUHBIM LONO/HATE bHBIM UMC/1IaM, Camblii CTapLUmnii pa3psif KOTOPbIX PaBeH
HyMt0). MHOrMe U3 METOZ0B, OMMCAHHLIX B HACTOSLLEM CTaHAAPTe, NPUMEHUMBI K APYTUM hopMaTam KoavpoBaHus.

3.4 nonHbli curHan B geumbenax, fAB PS (decibels full-scale dBrs): CpeaHekBagpaTMuHoe 3HauyeHue
aMnauTyAbl CUHycomAaanbHOro curHana, onncaHHoe B 3.10, onpegenstoT kak 0 4B, rae amnantyay nwoboro
curHana MoxXxHo onpefenutb B A BP5, Kak ABaguaTukpaTtHoe 3HayYeHne AeCATUYHOrOo siorapnudma OTHOLWEHNSA
cpefiHEKBAAPaTUYHOrO 3HAYeHUss aMnNanTybl CUTHana K cpefHekBafpaTU4HOMY 3HAYEHUI0 aMNauTyAbl CUT-
Hana, onpepgeneHHoro B 3.10.

MpumeyaHne — AMNANTYAa aHANIOrOBOrO CUrHaa Ha BXOAE WM BbIXOAE UCMbITYEMOro 060PYL0BaHNS [/IOKET
6bITb BbipakeHa B abFSno oTHOLIEHWIO K aMNInry e NofIHOro aHa/IoroBOr0 BXOAHOIO WM BbIXOAHOTO CUTHaA, onpeae-
NeHHbIX cornacHo 3.2.

3.5 yncposoii ayanonHtepdgeliic (digital audio interface): ®nsnyecknini HocuTenb, NOCPEACTBOM KOTO-
poro uudpoBble ayanoaaHHbie nepefanTcs K UCNbITYyeMOMY 060pyA0BaHNI0 UK OT Hero.

MpumeuaHne — LudpoBble ayanonuHTepdeincsl MOryT BKIKYATb HOCUTENIM MHGOPMALMK C 60MbLIOI NoT-
HOCTbIO 3anMcK AaHHbIX (Hanpuvep, B ciydae CD-nneliepa) unu paguoyactotHble (RF) Hocutenn (Hanpumep, B criydae
KOMIMbLIOTEPHO NPUCTABKYM K TENEBU30PY), & Takke 06bluHble MeAHble U LM(POBbIE ONTUYECKNE MEXCOEAMHEHNS.

3.6 unchposoii ayanocurHan (digital audio signal): Onpegenexne npusegeHo B IEC 61606-1.

3.7 yncpposoit Honb (digital zoro): Onpepenexne npuseaeHo B IEC 61606-1.

3.8 ncneiTyemoe o6opygosaHue MO (equipment under test) EUT: Onpegenenne npuBegeHo B IEC
61606-1.

MpumeuvaHne — [lpu paspaboTke CTPYKTYpPbl 060PYAOBaHNSA UM TEXHUYECKVX TPe6OBaHNI K YCTaHOBKE Badk-
HO pPaccMOTpeTb CMoco6, KOTOPbIM MOXHO CErMEHTUPOBATb (4e/MTb Ha YacTu) pas3nnuHble a1eMeHTbl 060py0BaHUSA A1
Leneii cneyucmkauym unv NposefeHnst nsmepenns. Hanprumep, ocHosHol D/A (unchpo-aHaioroBsblil) npeobpasosarernb
MOXeT npeacTaBnAaTb coboii npoctoe MO ¢ -O6LWmMMK XapakTepucTukammuy», o-'Xapakrepuctvkamm LugpoBoro exoga» u
-XapakTepucTukamy aHas0roBoro Bbixoga». OfHaKko 60/1bLLON CTYANAHBIA MVKLLEPHBIV NY/IbT MOXET COCTOATb U3 MHOTUX
pasNYHbIX (PYHKLMOHA/IbHBIX 6/0KOB M GOMBLLOTO KOMMYECTBA PA3/INUHBIX BXOAHbBIX U BbIXOAHbBIX CUTHAI0B Pa3/IMUHbIX
TUNOB W B Pa3/IiMyHbIX 061acTsX. Tako MUKLIEPHBIVA NyfbT MOXHO paccMaTpuBaTb Kak COBOKYMHOCTb pas/iMyHbIX afe-
MEHTOB: HanpuMep, «aHasIoroBbIX JIMHEHbIX BXOA0B», -aHa/IOrOBbIX BXOAOB MUKPOCHOHOB». -AES3 BX0A0B», «KaHa0B
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3KBaai3epoB-, -NPOLECCOPOB LWNHLI MUKLUMPOBAHUS- U T. . OBbIYHO K KaXKAO0MY U3 Pa3/IMUHbIX 3/1IEMEHTOB NPUMEHSIOT
pasnnyYHble KPUTEPUM N3MEPEHNIA, U [OMKHBI ObITb YCTAHOB/IEHBI Pa3/INYHbe paboune XapakTEPUCTHKL. B TaKoM Clyyas
KaXKAbIA U3 3/1eMEHTOB NOACUCTEMBI CIEAYET, CNM 3TO BO3MOXHO, pacCMaTpuBaTh Kak AMCKPETHOE -UCMbiTyemoe 060-
pyZoBaHMe». yCTaHaBIMBaTb TEXHUYECKME TPeBOBaHNS M NPOBOAUTL U3MEPEHNS CleflyeT UHAVBUAYabHO. Kpome aToro,
[LO/DKHbI BbITb YCTAHOB/IEHbI TUMMUHBLIE CXEMbl NMPOXOX/AEHUSI CUTHA/IOB Yepe3 BECb KOMMIEKC 060pyA0BaHUsA U paboune
XapaKTepUCTUKM KOMMJIeKca, Kak A/1s OTAEbHOTO UCTLITYEMOro 060pYA0BaHUS.

3.9 makcumanbHas vactoTta curHana (folding frequency): NMonoBMHa YacToTbl AUCKPETU3ALUMN UCMbI-
Tyemoro o60pyAoBaHus.

MpumeyaHuns

1 MopaBaemble Ha UCMbITyeMoe 060pyJOBaHNe CUrHasbl BbiLLe 3TON YaCTOThl NOABEPraOTCS NCKAKEHWIO.

2 KomnekcHoe ucnbiTyeMoe 060pyAoBaHNe MOXET UMeTb pas/iiHble BXOAHYIO U BbIXOAHYIO MakCUMaslbHble Ya-
CTOTbl CUrHaNa. B Takom cryyaB, €Cny BXOAHOW WM BbIXOAHOW CUTrHan He ykasaHbl, MakCMMaslbHas yacTtoTa curHana
[O/MKHA OTHOCUTLCS K BONEB HWU3KOW YacToTe.

3.10 nonHada amnantyga curHana FS (full-scale amplitude FS): AMnanTyga cuHyconganbHOro curHana
C yacTtoToi 997 I'u, NMK NONOXUTENBHOIO UMMNY/NbCa KOTOPOro TOYHO JOCTUraeT Be/MUYMNHbI NOMOXUTENbHOIO
nosiHOro LM poBoro curHana (B 4BONYHOM O06paTHOM Koae ABOMYHOe 3HauveHue 0111...1111 gna nony4veHus
ONVHBI CI0BA) W NIMK OTpULATENIbBHOTO UMMY/IbCA KOTOPOro TOYHO JOCTUraeT Be/inyuHbl (6e3 efAnHuLbl) oTpu-
LaTenbHOro NoaHoro uucposoro curHana (1000...0001 Ans nonyyYeHUs 4NNHBLI CNOBa), OCTaBNAA MakCMManb-
Hbli oTpuyatenbHblli kKog (1000...0000) Hencnob30BaHHbLIM.

3.11 Bbicokne N HM3kme vyacTtoTbl nomex (high and low interference frequencies): YMepeHHO BbicOKue
1N HW3KMe 4acToTbl curHana. 15 kly n 60 Iy cOOTBETCTBEHHO, NPU KOTOPbIX MOrYyT ObiTh 3aperncTpMpoBaHbl
HekoTopble ahheKTbl NoMeX, ecnn He TpebyeTca ux rpadpmyeckoro npeacTaBneHuns.

3.12 BHyTpunonocHasa amnnutyga (in-band amplitude): AMnnutyga, nsmepeHvue KOTOpoil NpoBeaeHo
C BK/TIIOYEHHbIM CTaHAaPTHLIM (OUNBTPOM HVKHUX YACTOT, YTOObI UCKIOYNTL KOMNOHEHTbI BHE MOJOCHI, Bbille
BEpPXHEeN rpaHNUYHOl YacToThbl.

3.13 BHYTPUNONOCHbIW Anana3oH YacToT (in-band frequency range): Onpegenexne npusegeHo B IEC
61606-1.

3.14 pnnHa cnoBa BXOAHOro curHana (input word length): MakcumanbHas gnnHa aygmocsioBa, KOTo-
Pyl MOXHO nofaTb Ha UMKPOBOI BXOL UCMbITYEMOro 060pyA0BaHUsA Npu yCTaHOBAEHHON (BOCNPOU3BOAU-
MOW1) HacTpolike, ANA KOTOPOI HeNb3si He yYnTbiBaTb MAAALWMNA ABONYHBIN pa3pag,.

3.15 HeycToWuMBas cuHxpoHmusaumsa uHtepdelica (interference jitter): BpemeHHble ownbkn B nepe-
Xxofax LMdpoBoro ayfMoOHOCUTENSA WU OT CUHXPOHMU3ALMUKN MO OMOPHOMY CUTHANY n3-3a 3(hhekToB MOHTaxXa
NN HEYCTOWYMBOCTU CUHXPOHMU3aL UM 060pYyA0BAHNA UCTOYHMKA.

3.16 BOCNPUMMUYNBOCTb (YYBCTBUTENbHOCTb) K HEYCTOWYMBOWN CUHXpOHU3aumu (jitter suscepti-
bility): Bo3geiicTBne Ha pabouyne xapakTepucTUKM UCNbITYEMOro 060pyA0BaHUA HEYCTOWYMBOCTU AUCKPETU-
3alUMn. BbI3BAHHOW HeYCTOWYMBOCTbIO CUMHXPOHM3ALUM MHTepdelica UAn noctynawlieil CMHXpoHU3aLum no
OMOPHOMY CuUrHany.

3.17 makcumanbHaa amnautyga mamepeHua (maximal measuring amplitude): AMnauTyga curHana
MUHyc 146 P3, 6n11M3Kas Kk NoNHOM amnnuTyge (HO HUXe Hee), KOTOPYIO MOAAaloT Ha UcnbiTyemoe 06opyfoBaHue
B HEKOTOPbIX M3 ONMCAHHbIX METOA0B.

MpumeyaHune — 370 onpejesnieHNe MOXHO MPUMEHATb Kak K LMMPOBOMY, Tak U K aHasnoroBoMy CUrHany
(cm. 3.4).

3.18 HopManbHbI MMNegaHc Harpy3ku (normal load impedance): YcTaHOBAEHHbI umnegaHc and-
hepeHUnanbLHOro Bxoga aHanoroBoro M3MepuTenbHOro o6opyaosaHusa, onpegensemolit kak 100 KOM nnu 60-
nee, COeANHEHHbIN napannenbHoO C MHAYKTMBHOCTbIO He 6onee 500 N® AnsA uyenei NnpUMeHeHWA HacTosLWero
cTaHgapTa.

3.19 HopManbHasa amnanTyga nsmepeHunii (normal measuring amplitude): AMnanTyga curHana MmHyc
20 ABP3. npeacTaBasowan TUNUYHY paboyyo amnanTyay, KOTOpy nofatT Ha ucnbliTyeMmoe obopygoBaHue
B HEKOTOPbIX M3 ONMCAHHbIX METOA0B.

MpumedyaHune — 3ITO onpefesnieHNe MOXHO MPUMEHATb Kak K LM(POBOMY, Tak U K aHa/loroBOMY CUTHauy
(cm. n. 3.4).

3.20 HopmanbHasa 4actoTa uamepeHuii (normal measuring frequency): Yactota curHana 997 Iy,
npeacTasnsaloLWan TMNUYHYIO YacTOTy CpefiHero gmanasoHa, KoTopyto nojatT Ha ucneiTyemoe obopyaoBaHune
B HEKOTOPbIX U3 ONMUCAHHbIX METOAOB.
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3.21 HopManbHbIA MMNegaHc UcTouyHuka (normal source impedance): YcTaHOBAEHHbI umneaaHc
anddepeHunanbHOro BeIxo4a aHanoroBoro M3MepuTenbHOro o6opyaoBaHus, onpegensemblii kak 50 Om nnu
MeHee ANA CUMMeTpUYHoro (anddepeHumanbHoro) Boixoga n 25 OM UnnM MeHee 419 HECUMMETPUYHOTO (3a-
3eMJ/IeHHOro) BbIXoAa, 415 Leneil NnpyuMeHeHnsa HacTosLWwero ctaHjapTa.

3.22 amnnautyga BHe nonockl (out-of-band amplitude): AMnanTyaa, nsmepeHue KoTopoli NnpoBefeHo
C BK/IIOYEHHbIM BHEMO/IOCHbIM (PUAILTPOM, YTOObI UCKIIOUYNTH KOMMOHEHTbI BHYTPU MOJIOCHI, HUXE BEpxXHel
rPaHNYHOI 4acToThl.

3.23 gnanas3oH 4yacToT BHe nonockl (out-of-band frequency range): lmana3oH 4yacTtoT OT Makcumasb-
HOli yacToTbl curHana go 192 kly (MM Ao Kakoro-nn6o APYroro yCTaHOB/IEHHOIO Makcumyma).

MpumeyaHne — CurHanbl, NogaBaemble Ha BXOJ UCMbITYEMOro 060pyAOBaHUS B 3TOM AuanasoHe 4acToT,
noaBeprarnTca NCKaKEeHUHO.

3.24 pnuHa cnoBa BbIXOAHOTo curHana (output word length): Uncno 3Havawmx 6ut. nepegaBaeMbix
LM pOBbLIM BIXOLHLIM CUTHAIOM UCMbITYEMOro 060pyA0BaHUA NpU faHHbIX (BOCMPOU3BOAMMbIX) HACTpOikax,
HW OAMH U3 KOTOPbIX NOCTOSAHHO HE paBeH HYNH0.

3.25 octaTouHaa amnautyga (residual amplitude): AMnanTyna, uU3smMepeHHasi C BKOYEHHbIM CTaHaapT-
HbIM (MOI0COBBLIM) 3arpaxganwym puabTPOM 4158 NOAABAEHNA BAUSHUS HeXenatesbHOl 4acToTbl, 06bIYHO
4acToTbl BO36YXAEHUS.

3.26 yactoTa guckpetusayuu fs(sampling frequency ft): Pexum, B koTopom ayamoumnynbcbl o6pabda-
ThIBAIOTCA UCMbITYEMbIM 060pYAOBaHNEM.

MpumeuvaHne — COXHOE WUCMbITYEMOE 060PYAOBAHUE MOXET UMETb BXOAHYI YacTOTy MMMY/IbCOB U Bbl-
XOfHYI 4acTOTy UMMY/ILCOB, KOTOPbIE SIBASIOTCS Pa3/INUHBIMU. B Takux ciydasix, €C/iM BXOAHOW WU BbIXOAHOW CUTHa He
YCTaHOB/EHbI, YacToTa ANCKPETU3aLMM GyAeT OTHOCUTLCS K 60/1ee HU3KOM yacToTe.

3.27 HeycTOYMBasA CMHXpoHM3auua mmnynbcos (sampling jitter): BpemeHHble OWWNOKM, BO3HMKALO-
e B MOMEHT U3MepPEeHUin Ha aHanoro-yuposom npeobpasosartene, LM po-aHanoroBom npeobpasosarene
AN aCUHXPOHHOM UMMNYNbLCHOM Mpeobpa3oBaTtesne, KOTOpble NPUMBOAST K ha30BOW MoAynsumMm npeobpaso-
BAHHOTO ayjnocurHana.

3.28 cenekTuBHaa amnnuntyga (selective amplitude): AMnauTtyga, nsmepeHue KoTopoli npoBefeHo ¢
BK/TIOYEHHBIM NPU U3MEPEHUN CTaHLAPTHLIM NMONOCOBLIM (PUNLTPOM ANA NOAABAEHUA BAUSAHUA NapasuTHbIX
KOMMOHEHTOB W LUMPOKOMNOMOCHbLIX NMOMEX.

3.29 cTaHfapTHble TpeTbOKTaBHble YacToThl (standard third-octave frequencies): Ha6op yacToTt n3-
MepEeHMNs. YCTAHOBJ/IEHHbIX C UHTEpPBasiaMun B O4HY TPeTb OKTaBbl, Kak onpeaeneHo B IEC 61260. rae atn yacTto-
Tbl ABNAKTCA NPEANOYTUTEIbHLIMU, BO BCEX CyYasaX, KOrga ykasaH aHanus TpeTbeid 4acTu OKTaBbl.

3.30 BepxHasa rpaHnyHasa yactoTta (upper band-edge frequencies): OnpegeneHue npuBeneHo B IEC
61606-1.

4 HoMUHasbHble 3HAYeHUs

lMonHoe pa3bAcCHeHne 3TUX TepMnHOB npueegeHo B IEC 60268-2.

MpoussoauTenb AO/MKEH yKasaTb cnefyol e HOMUHabHble YC0BUA AN15 LudpoBoro ayamoobopyo-
BaHMA:

- HOMUHa/NIbHOE HanpsXeHne nuTaHua,

- HOMUHa/bHaA YyacToTa NUTaHus;

- HOMUHaJIbHbIE XapaKTePUCTUKN NPebICKaXEHUSA U KOpPeKLUn npeblCKaxKeHU;

- HOMUHanbLHaa AsnHa ciosa LMt POBOro BBOAA;

- HOMUHaNbHaa YyacToTa guckpeTunsauunu.

5 YcnoBus nsmepeHuii

5.1 Ycnosusa okpyxatuweli cpegbl

Ecnv npoussoguTenem ykasaHbl yCNOBUS OKpyxatwLliei cpebl AN paboTbl McnbiITyemoro o6opypo-
BaHWA, MOXHO npeanonaratb, 4TO U3MEPEHUSs MOXHO MPOBOAWUTL BO BCEM AManas’oHe W OHWU AO0JIKHbI Mpu-
MEHATLCA MPU UCMbITAHMAX. B oTCyTCTBME yka3aHWii, ycTaHaBAMBAOLWNX YCI0BUS OKpyXatoleli cpeabl Ans
ncnbiTyemMoro o60pyAoBaHus, UCNbITAHUS MOXHO MPOBOANTL Mpu TemnepaType (25 + 10)°C. OTHOCUTE/NIbHOW
BnaxHoctn (60 + 15)% un nasneHnn sosgyxa (96 + 10) klMa.
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5.2 VICTOYHUK 3N1eKTponuTaHumsa

HanpseHune ceTeBOro aHepProcHabXeHust AOMKHO 6biTb YCTAHOB/IEHO B nNpegenax 2 % OT HOMUHAbHO-
O 3HAYEHUs!, yKa3aHHOro Ha maHesin UCMbITYeMOoro ycTpoiictea. Ecnm npueegeH AnanasoH 3HadeHuin, npeg-
nonaralT. 4To TPpe6OBaHMSA OTHOCATCA KO BCEMY AManasoHy, U, Takum o6pasomM, TpeboBaHnst MOryT 6bITb NMPo-
BEPEHbl B 3TOM AManasoHe.

YacToTa CEeTEeBOro 3HeprocHabxeHusi Ao/KXHa 6biTb ycTaHoBNEHa B npegenax 1 % OT HOMUHANLHOTO
3HAYEHMs, YKa3aHHOro Ha naHesu UCMbLITYEMOro ycTpoiicTea. ECnu npuBeAeH HEKOTOPbLIA AManasoH 3Haue-
HWIA, NpeanonaraloT, 4TO TPe60BaHUsA OTHOCATCS KO BCEMY AnanasoHy, W, Takum o06pasom, ux ciegyet npo-
BEpPSiTb BO BCEM YCTAHOB/IEHHOM AnanasoHe.

Ons ycTpoiCTB, MUTAeMblX MOCTOSIHHLIM TOKOM, MynbCauun amnauTyfbl NOCTOSIHHOTO HanpsKeHus
9HEProcHabXeHuns A0/MKHbI 6biTb MeHee YeM 0,5 % HOMWHANLHOTO HANPSXKEeHUA NMUTaHUs.

5.3 YacToTbl UcnbiTaTesiIbHOroO curHana

YacTtoTbl ucnblTaTeNIbHOro curHana, onpegenerHHole B IEC 61606-1, He NPUMEHSAIOT NPU UCMbITAHUAX
o6opyaoBaHna Ans NpoeccnoHanbHOro NpUMeHeHnsa. HeCMOTPA Ha TO YTO Ha 3TW YaCTOTbI AeNatoT CCbIKN
TaM. rge 3To BO3MOXHO, B HACTOALEM CTaHfapTe HanpsAMyl0 YCTaHOB/IEHbl YaCcTOThl, KOTOpble TpebyTca npu
NCNbITAHUSAX.

5.4 CTaHpapTHble HACTPOWKK

Bce opraHbl perynmpoBaHua WUCMbITyeMoro obopyaoBaHua cnegyet yCTaHOBUTb B UCXOAHbIe MOJIOXe-
HWS, yKa3aHHble N3roToBMTENEM, UN B UX HOPMasibHble paboune Mo0XEeHUS, UK B NOOXEHUS, YKa3aHHble
B IEC 61606-1, ecnu He ycTaHOBJ/IEHO UHOE.

5.5 MpepBapuTenbHasa BblifepXKa Npu 3afaHHbiX YCI0BUAX
NcnbiTyemoe ob6opyaoBaHue cnefyeT BblgepxaTb Npu 3afaHHbiX ycnoBumax cornacHo IEC 61606-1.

5.6 amepuTtenbHble Nnpubopbl

5.6.1 O6wwme nonoxeHnsa

Bce n3smeputenbHble nNpubopbl, YCTaHOBNIEHHbIE HACTOALWMM CTaHAapTOM, AOJ/IKHbI COOTBETCTBOBATH
Tpeb6oBaHMsM K npubopam, ycTaHOBNEHHbIM B 4.6 IEC 61606. 3a UCKNHOYEHUEM TEX U3MEHEHMNI N 0NONHEHW
K 3TUM TpeboBaHUAM, KOTOpble NOAPO6GHO yKa3aHbl B HACTOALWEM cTaHapTe.

B o6uiemM cnyyae 3KBUBaIEHTHbIE aHa/I0roBble U L poBblie Npub0opbI [0/MKHLI paboTaTtb UAEHTUYHO, 3a
UCKTOYEHNEM KOHKPETHO OrOBOPEHHbIX C/lyYaes.

LindppoBble Nnpubopbl 4OMKHbI TeHEPMPOBATb U aHaN3MpoBaTb AaHHble B 1t060M chopmaTe (hopmaTax)
undpoBoro aygmonHTepdeiica, KoTopbie NOALEPXNBAIOTCA NCMbITYEMbIM 060pyAOBaHNEM.

BbIxoAbl aHanorosoro npubopa JO/MKHbI NPeAcTaBiaATb CO60/ HOpManbHbIA UMNeAaHCc UCTOYHUKA, Kak
3T0 onpefeneHo B 3.21; BXoAbl aHANOroBoro npmbopa Ao/MKHblI NpeAcTaBAAaATb CO60M HOpManbHbI MNefaHc
Harpysku, Kkak ato onpegeseHo B 3.18.

5.6.2 N'eHepaTop cUrHanos

5.6.2.1 Pexumbl paboTbl reHepaTopa

MeTobl UCMbITAHUI, ONNUCaHHble B HACcTOoSLWeM pasfene, TpebyoT HECKONbKUX PeXUMoB paboTbl reHe-
patopa, KoTopble NoAPO6GHO onucaHbl HWXe. [lns peanusauum Tpe6GoBaHWI erye BCEro NPUMeEHATb MHOTO-
PyHKUMOHaNbHBIN reHepaTop.

PasnunyHble pexumMbl paboTbl reHepaTopa ykasaHbl ANA KaX[oro metoga cMMBONOM 6/10Ka reHepartopa,
KakK n3obpaxeHo Ha pucyHke 1.

I«H*partd
cMnuma

CuHycoupgannbin, A**,

PucyHok 1— leHepaTop curHana
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HWXHAS yacTb CMMBO/A ONKUCbIBAET pexnm paboTbl reHepaTopa: ero yHKLMI0, HACTPOKM MO amnNanTy-
ne nyactoTe. Micnonb3yloT cnegywolwmne ab6pesunartypsl:

Amnnutypa:

NRM— HopmanbHaa amMnantyga namepeHus:

MAX — makcumanbHas amnautyaa nusmMepeHus:

SWP— amnnutyga pa3BepTku; 3TOT MeTO/, NOBTOPSETCA B KaX0l 13 onpeAeneHHbIX Cepuit aMnanTys
n3MepeHus;

ADJ— amnauntyga, perynupyemas BpyuHylo.

Yacrtora:

NRM— HopmanbHas nsmeputenbHas yactora:

UBE— BepxHsa rpaHMyHas yacroTa:

SWP — yacTtoTa pa3BepTku.

Lpyrue HacTpoliku, Heo6XxoAWMble NMPU Pas3INYHbIX pexmnmax paboTbl, oNucaHbl a CONPOBOXAAKLEM
TekcTe.

[ns npoBefeHUss CUHXPOHHOTO My/IbTUTOHA/IbHOTO aHann3a reHepaTop curHana fo/KeH AONONHUTENb-
HO MMeTb BO3MOXHOCTb CMHTE3MPOBATL 3BYK MO TabauLe BOJH, Kak ycTaHoB/eHOo B A.1.

5.6.2.2 [,o6aBOYHbIi NnceBaoCnyYaiiHblii curHan

Ecnu He yka3aHO nHOe, BO BCE BXO/Hbl€ CUTHAbl, KOTOPblE NCNOMb3YIOT 418 NpuBeAeHns B AelicTBUe nc-
nbiTyemoro o6opyaoBaHusi B LndpoBoii o61actu, cnefyet BHOCUTb BO3MYLLeHUe NOCPeACcTBOM 6eforo wyma
C TpeyronbHoOW hyHKuMel NN1OTHOCTU BepPOATHOCTK (triangular probability-density function. TPDF) npu cooTBeT-
cTBylOL el amnanTyae, onpegensaemMoi AMHON croBa BXOAHOTO CMrHana Ansa NCnbiTyemMoro o6opyfoBaHus.

MpumeyaHne — 3ITOT TUN BO3MYLLEHUA TOUYHO SIMHEAPU3YET LIYM ANCKPETU3aLMN U3MEPUTE/IBHOTO BXOAHO-
ro curHana Ans 3aBeplueHuns A/IMHbl CnoBa. JTO fOCTUraeTca nyTem Ao6aBfieHUs BO3MYLLAIOLEro CurHana K usmepu-
TeNIbHOMY BXOAHOMY CUTHaly Nnepej ero yceyeHnem Ao [AMHbl C/IoBa BXOAHOTO CUTHANIa UCTbITYeMOro 060pyaoBaHus.
KoppeKTHbIM BO3MYLLQIOLMM CUTHAIOM SIBAISIETCA CyvaliHas Uaun nceBaocsydaliHas nocnefoBaTeslbHOCTb, MMetoLwas
TPeyrosnbHy (OyHKLMIO NIOTHOCTU BEpPOATHOCTY, He umetowas DC-caBura n nmetoLas ABoliHyto (MO/HY0) aMnanTyay,
COOTBETCTBYHOLLYIO ABYM M/IaALWIMM ABONYHBLIM pa3psagam [/MHbl C/I0Ba BXOAHOMO CUTHaIa UCTbITYeMOro 060pyA0BaHNs.
OTa aMnauTyfa aBNseTca NOCTOAHHOW Ha eAVHULY WMPUHBI Nonockl (6enoii), No MeHbLUel Mepe A0 BepXHei rpaHnyHol
4acToTbl. TPeyronbHy0 (YHKLMIO NIOTHOCTV BEPOSITHOCTM MOJyYaloT MyTem Jo6aBfeHnst nap HeOAHOPOAHO pacnpefe-
NEHHBbIX ClyYaliHbIX UK NCeBAOCAyYaliHbIX Yncen s (OPMUPOBaHNS KaKAOMO (ANCKPETHOrO 3HaYeHUs1) BO3MYLLEHUS;
nocnefoBaTeNlbHOCTb FeHepPUPOBaHS [O/MKHA ObITb ONTOV NO MPOAO/KUTENBHOCTM N MaKCUMaJIbHO CITyHaiiHOM, a TOUKM
M3BMIEYEHNS Map Ymcen AO/MKHbl HaxoAUTbCA Ha JOCTAaTOYHOM PacCTOsHWK APYr OT Apyra, YTo6bl CBECTU K MUHUMYMY
Koppensaumio.

5.6.2.3 TouHOCTb

[eHepaTopbl CUrHaNOB, NMPUMEHSEMble 411 U3MepPeHUil B HacTosieM cTaHgapTe, A0/KHbI obecneyn-
BaTb PerysimpoBKy Mo 4acToTe C TOYHOCTbIO He 6osiee * 0.05 %. [lnA reHepaTopoB aHa/IOroBoro curHana va-
CTOTY MOXHO M3MePATb YaCTOTOMEPOM U perynmpoBaTh Takum 06pasom, 4To6bl OHa HaxoAunachb B npegenax
Heo6xo4MMOli TOYHOCTU. PaspelueHne No peryanpoBke YacToTbl AO/MKHO 6biTb afeKBaTHbIM A5 NONYyYEeHUs
4acToT, yKa3aHHbIX A1 KaX/A0ro UcnbiTaHus.

AHasioroBble BXOAHbIE CUTHa/bI ClefyeT reHepupoBaTh C TOYHOCTLIO NO amnauntyje He 6onee * (0,2 ab
+ 3 MKB) npu HopmanbHoW yacTtoTe nsmepeHus n + (0.3 gb + 3 MkB) npu vactote ot 20 'y A0 BepxHeit rpa-
HWYHOM yacToThl. LindpoBbie BXOAHbIE CUTHASBI CriefyeT reHepupoBaTb € TOYHOCTLIO Mo amnautyge + (0,01
ob + 0.5 mnagwero gsonyHoro paspsga (LSB).

5.6.3 AHanusatop curHana

5.6.3.1 Pexumbl paboTbl aHanusaTopa

MeToabl u3mepeHuid, onucaHHble B HACTOSIWEM pa3gene, TPebylT pasHOo6pasHbiX PeXWMoB padoThl
aHanusartopa, KoTopble NOAPOGHO onucaHbl HUXe. Jlerye BCEro UX peann3oBaTb C UCNOMb30BAHNMEM MHOFO-
hyHKLMOHaNbLHOro aHanmsatopa. OfHaKo ecnim 3TO HEO6XOAMMO, MOXHO MCMOMb30BaTb MHAWBUAYAlbHbIE
huNbTpbl, U3MEpUTENbHbIE NPUGOPLI U T. 4. Bce n3mepeHns amMnauTyabl, yka3aHHble B HACTOSLWEM cTaHAap-
Te. cnepyeT NpPoBOAUTL C UCNOMb30BAHUEM M3MEPUTENbHbIX NPUOOPOB, PErUCTPUPYOWNX pe3ynbTaT B BUAE
WCTUHHOIO cCpefiHeKBaapaTUYHOro 3HavyeHuns. ®unbTpbl onucaHsl B 5.6.3.2.

LInpoKonoNoCHbI/ n3MepuTenb aMnanTyAbl, M306paxeHHbI Ha pUCYHKe 2, npefcTaBasieT co60i npo-
CTOli u3mMepuTenb CpefHEeKBaApPaTUUYHOIO0 3HaAYeHUs amnanTyabl 6e3 UCNonb30oBaHUA (GUAbLTPOB nepes nNpo-
BeJeHNeM N3MepeHuni.
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PucyHok 2 — LLvpokononocHasa amnautyga

N3mepuTenb BHYTPUNOSIOCHOW amMnanuTyAbl, N306paXeHHbIN Ha pUCYHKe 3. BKAKYaeT hUNbTP HU3KUX
yacToT, Kak onucaHo B 5.6.3.2.1.

AHA— Wwunp V
«TKana
»
OUNBTP HMWKHUX Hamepuws
BHYTPMMNO/IOCHas amMnauTy bl
yacTtoT i
(cpegHMnAapLWNYbIA)

PucyHok 3 — BHyTpunosiocHas amnantyga

N3meputens aMnanTyabl BHE NOMOCHI, M306paXeHHbIA Ha pUCYHKe 4. BkAo4YaeT UAbTP BEPXHUX Ya-
CTOT, KaKk onucaHo B 5.6.3.2.2.

AHM— TOp
onuwu (ITRTTRITES ro-
%
A DUABLTP L P XK X mmpuTars
‘BH e I/Hoch! 4acToT TnnuTha

{cpeaHenagpBTaUHbIif)
PucyHok 4 — AMnauTyga BHe nosochl

CenekTUBHbIA M3MepuTenb aMnaAnTyabl, M1306paxeHHbIn Ha pUCyHke 5, BKNOYaeT N0N0COBOW PunbTp,
Kak onucaHo B 5.6.3.2.3. 1A n3mepeHna amnanTyabl OTAE/bHOIN0 YaCTOTHOIO KOMMNOHeHTa. Ecnn He ycTaHOB-
NEeHO MHOe, NONOCOBON hUNbLTP aBTOMATUYECKM HacTpanBaeTCcsa Ha 4acToTy reHepartopa.

AMuKaaTop |ﬂ| \ . \ Y

ockana _
— >
A Monocosoi Hamepuwb
PIANTT aMmmTysl -
thnnbTp (Cpeam3aapCITUUHbIA)

PucyHok 5 — CenekTtvBHas amnantyga

M3MepnTenb 0CTaTOUYHOW aMNANTY4bl, M306PaXEHHbIN HA pUCYHKe 6, BKAOYAEeT 3arpaxaarumnii punsTp,
Kak onucaHo B 5.6.3.2.6. 4yTOGbl UCKIIOUUTL BUSIHWE OTAE/bHOIO YaCTOTHOTO KOMMOHEHTA, 06bIYHO YaCTOThI

cTumyna. Ecnu He ykasaHo Apyroro, 3arpaxaatoLunii uibTp asToMaTUYECKN HacTpanBaeTcs Ha JOMUHUPYIO-
LYl0 4acToTy BXOAHOrO curHana.
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PucyHok 6 — OcTatoyHas amnaityaa

N3mepuTenb B3BELWEHHOW aMnNAuTyAbl, W3006PaXEHHbI Ha pUCYyHKe 7, BK/IOYaeT B3BeLUVBAIOLLNIA
unbTp, Kak onucaHo B 5.6.3.2.9.

ATanun
B*FHM’g) 7 A 4 m
B3BeLuunBaoLLL WA - NmBpuUTNL
AvnwmmvBl m fuspuTa
(PUnTP (D "MWKXBAPBTKYHBI)

PvcyHok 7 — B3BelleHHas amnantyaa

Ecnu metoabl TpebyloT M3MEHEHNA OMMCAHHbIX PEXUMOB aHanu3aTopa, TO 3TO NOAPO6GHO ONMCaHO B
conpoBoXjalLiem TekcTe.

HekoTopble pexvMbl aHanusatopa TpebylT NpuMeHeHNa 6osee 0fHOro NocnefoBaTeslbHO COeANHEH-
HbIX hMNbLTPOB (HanpumMep, NHorga He06X04MMO UCKTUYUTL N3 OCTATOYHbIX U3MEPEHUI i KOMMOHEHTbI BHE MO-
Nnocbl): B 3TUX cnyvyaax cumBon 6510ka aHanmsatopa 0603HayeH ¢ 060MMn unbTpamu (Hanpumep. A BHYTpU-
NONIOCHbIA OCTATOYHbIN).

MpumeuyaHne — Ecnu cnepyet NPOBECTU CUHXPOHHbIA MYNbTUTOHOEBIN aHan3, TO HeO6X0AMM aHan3aTop
CUrHana c gonosHnTenbHbIM aHannsom FFT (last Fourier transform, 6bicTpoe npeobpasoBaHve ®Pypbe) 1 BO3SMOXXHOCTAMM
NPOBefEeHNs pacyeToB, Kak ON1caHo B NPUNOXEHUN A.

5.6.3.2 ®unbTpbl

5.6.3.2.1 ®uAbTP HMWKHUX YACTOT (BHYTPMUNOMOCHbLIA hUNbTP)

OnwucaHve npuseneHo B IEC 61606-1.

5.6.3.2.2 ®nnbTp BEPXHUX YACTOT (pubTp BHE MOOCHI)

OnwucaHune npusegeHo B IEC 61606-1, 3a ncknoyeHmeM ykasaHuin 06 nsMeHeHun gnanasoHa 4acToT BHe
MOM0Chl UM YacTOTOW fUCKpeTusaLum.

5.6.3.2.3 Nonocosoii hunbTp

Ecnu He ykasaHO MHOe, NM0JI0COBble OUALTPbI LO/KHbI COOTBETCTBOBATL NOPOraM YyBCTBUTENbIOCTN
knacca Il unu knacca lll, kak yctaHoBneHo |IEC 61260. 3To o6ecneynTt no MeHbwelt mepe 30 a6 3aTyxaHue cur-
Haf0B Npu CMeLLeHNN Ha O4HY OKTaBy OT LleHTPasibHOW YacToTbl chunbTpa u 60 46 npu cmeleHun Ha Tpu okTa-
Bbl. Takne nonocosble (MUNLTPLI CledyeT NPUMEHATL, €CAN ONUCaH aHann3 TpeTbel YacTu OKTaBbl U A5 BCeX
CeNeKTUBHbIX U3MEPEHNI i aMNANTyAbl, 38 UCKIIOYEHUEM CllyvaeB, Koraa ykasaH 6osee cenekTuBHbIA unbTp.

5.6.3.2.4 ¥Y3K0NonoCHbI unbTp

OnwucaHne npuseneHo B IEC 61606-1.

5.6.3.2.5 MonocoBoii hunbTp

MonocoBoli PuAbTP NCNONL3YIOT B 06/1aCTN YACTOT, MMetoLLeli Ype3BblyaiHO Y3KyI0 NM0OI0CY NPOnycKaHUs
C eANHNYHBIM KO3 ULMEHTOM YCUNEHUSA, ONpeeNiieMyio 4acToTon AuckpeTusauuun. beictpoe npeo6pasosa-
HVne dypbe perncTpupyeT A/IMHY U Bbipe3atoLlyo PyHKUWIO, a Takke npejenbHoe 3aTyxaHue BHe 3T0i NoJoChl.
LLinpuHa nonocel nponyckaHusa npegcraBnset co60i MUHUMaNIbHOE YMC/I0 31eMEHTOB ANCKpeTM3aunn, Heob-
XOAUMBIX AN 3P DEKTUBHOIO NPONyCcKaHUsA BbIGPAHHON YacTOTbl, TaK KaK 3Heprus npu 3Toi yactoTe pacceun-
BaeTCs B PAJ Npunexalinx afleMeHToB AuckpeTusaLuny, B 3aBUCMOCTY OT BbIGpaHHOV BbipesatoLieii hyHKLNN.

5.6.3.2.6 3arpaxpgawowuii punbtp

3arpaxjaowmnii unbTp, NPUMEHSAEMbI MO YMOTYAHUIO NMPU U3MEPEHNAX OCTATOUYHbIX NOrPeLHoCTe,
NCKaXeHWa v Wwyma, Jo/HKEH nMeTb 3HayeHne cenektuBHocTn O He meHee 1u He 6onee 5, 3a UckIYEHNEM
cnydyaes, Korja ykasaHa 6o/see BbiCOKas CeNIeKTUBHOCTb.
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B cnyyaB M3MepeHuin o0CcTaTouYHbIX NOTPELIHOCTEN 3arpaxalLlmnini (uUnbLTP NPY HEKOTOPbLIX 06CTOATENb-
CTBax MOXHO 3aMeHUTb 60nee y3kumu (bonee cenekTUBHbIMMN) 3arpaxgaowmuMmy unbTpamm, kak OnnucaHo H1xXe.

5.6.3.2.7 Y3KOMOJIOCHbI 3arpaxuiarounii punbTp

3arpaxgawownii nonocosoit unstp ¢ O oT 540 10.

5.6.3.2.8 3arpaxgatowuini noNocoBoin hunbTp

3arpaxgawowmit hnabTp NCNOb3YIT B 06/1aCTU YaCTOT, UMeoLLeli Ype3BblYaiHO Y3Kyl0 NOJIOCY 3aepXu-
BaHuA, onpeAensemylo 4acToToi guckpeTtusaunn. beicTpoe npeobpasoBaHne ®ypbe perncTpupyeTt 4/VHY U Bbl-
pes3atouyto hyHkunio, obecneunBas ypesBblvyaiiHoe 3aTyxaHne u eauHNYHbI KO3 PULNEHT YCUNEHUA BHE 3TOl
nonocel. LLinpuHa nonockl 3agepxmBaHus npeactaBaseT co60ii MUHUMaIbHOE Y/AC0 31EMEeHTOB ANCKpeTM3anmu,
Heob6XxoANMbIX AN 3PEKTUBHOrO NPONYyCKaHUs BbIBPaHHON YacToThl, TaK kKak 3Heprusa npu aToi yactoTe pacce-
MBaeTCA B P Npuaexalmx aNeMeHToB AUCKpeTu3auum, B 3aBUCUMOCTHN OT BbIBpaHHON Bbipe3atoLweil hyHKLMK.

5.6.3.2.9 B3BewwuBawwmnii hunbtp

B3gelwunBawwmnii punbTp ANS BCEX U3MEPEHW B3BELIEHHbIX LIYMOB AOJ/XEH cooTBeTcTBOBaTh IEC
60268-1, 3a ucknwyeHnem obuiero koadpduumeHTa ycuneHus. Yactota efuHUYHOrO ycunewusa dunbtpa
[OJ/KHa cocTaBnATb 2 KMU. VI3MepeHusi 0THOCUTENbHON aMNInNTyAbl, Takme Kak OTHOWEHWe CUrHana — LWy,
npoBeAeHHble C WCMNo/Ib30BaHMEM PEeKOMEeHAO0BaHHOro cTaHAapTHOro B3BeluuBawwero uabTpa, cnegyer
o6o3HauaTb abbpeBuatypoii -4b6 CCIR-RMS*. iamepeHnss abCoONOTHOW amMnNAnUTyAbl, NPOBEeAEHHbIE C UC-
no/fib30BaHMEM pEeKOMEHAO0BaHHOro uabTpa, cnegyeT 0603HayYaTb COOTBETCTBYHOLEN KOMYECTBEHHON a6-
6peBuaTypolii. 3a kotopoii cnegyet -CCIR-RMS», Hanpumep, 4BI5 cnegyeT o603Havath -<flsrs CCIR-RMS».
Ecnu gna naMmepeHus no HacToslWeMy cTaHAapTy MCMNOMb3YT CTaH4apTHbIV B3BellvBawWwmii punbTp, oTAn-
yalLminca oT AaHHbIX pekoMeHAaunii, cnegyeTt NpUBOANTL cxeMy unbTpa n KO3 ULMEHT yCuieHus, ecnu
3T0 Heo6xoaMMO.

NMpumevaHne — OnopHasa yactoTa 2 KI'L, B ATOM CTaHAapTe 3KBUBaIEHTHA BBEAEHUIO 3aTyXaHusa 5.629 b npu
BCEX YacToTax, Mo CPaBHEHWIO C ONOPHOW YacToTol 1 kY. ykasaHHoli B IEC 60268-1.

5.6.3.3 ViamepeHnsi abCOMOTHOW U OTHOCUTENBLHOW aMnNanTy bl

PesynbTatbl M3MepeHus abCcoNOTHON aMNANTYAbl ciefyeT ycTaHaB/MBaTb HENoCpPeACTBEHHO B € ANHM-
Lax cpefHeKBapaTUYHON BENNYNHDI: Hanpumep. ANs undposbIX curHanos n abunnn Vims ana anano-
TOBbIX CUTHAJIOB.

PesynbTatbl M3MepeHns aMnanTyfbl Takke MOryT ObiTb BblpaXKe€Hbl OTHOCUTE/IbHO ONOPHOW aMnanTy-
[bl, KaK OTHOLWeHMe B feuynbenax unu B npoueHtax. OTHOCUTENIbHbIE pe3y/ibTaTbl U3MepPeHUd J0MKHbI 6bITb
yCTaHOB/1EHbl OTHOCUTE/IbHO N3MEPEHHOW amMnIuTyAbl Ha BXOAe aHanusaTopa A8 OfHOrO U TOro Xe kaHana
(mo No6bIX PUNbLTPOB), HaNpuUMep, ANa MeToAa -VickaxeHue n Wym-. Pesynbtatbl U3MepPeHuit, 3aBucsLime ot
KaHana, cnepgyert BblpaxaTb OTHOCUTE/NIbHO amMNAUTYAbl BXOJHOIO CUrHasa aHanusatopa B ONOPHOM KaHasne
(kaHane cpaBHeHUA), Hanpumep, AN MeToja onpefefieHNs NepeKPecTHbIX NoMeX.

MHOrotyHKUNOHaNbHbIE aHann3aTopbl 06bIYHO CNOCOOHbLI NPOBOAUTL OTHOCUTE/IbHbIE U3MEPEHUS He-
nocpefcTBeHHO. B npoTUBHOM cnyyae f0/KHaA BbiTb U3MEpPeHa amnanTya ONopHOro curHana B [onosiHeHne
K 3aJlaHHOMY U3MepEeHWI0, a OTHOCUTE IbHbIN pesynbTaT caefyeT paccunTaTb BPYUHYHO.

5.6.3.4 TouHOCTb

Ecnu He ycTaHOBNEHO MHOe, 060py0BaHNe, NpUMeHseMoe A1 NPoBeeHNss n3MepeHunii B HacTosLwem
cTaHjapTe, A4O/DKHO MMEeTb TOYHOCTb MO M3MEpSeMbiM NapamMeTpam Mo MeHblleil mepe B Tpu pasa Jiyywe
(BbIlWE), 4HEeM yCTaHOBNEHO B TEXHUYECKNX TpebOBaHMAX HA UCNbITyeMoe 060pyaoBaHue.

Bce uameputenu aMnanTyabl, UCNOMb3yeMble ANA U3MePEeHUIi B HACTOALWEM CTaHAapTe, [OJ/IXHbl 6biTb
ycTpoiicTBamu, JallWwMn UCTUHHOE CpefHeKkBaJpaTUYHoe 3HayeHne (r.m.s.) C MMHMMa/bHOW HeobxoanMor
TOYHOCTbI0 0.25 ABb (BHYTPMNONOCHbIE UN CeNeKTUBHble uamepeHus) nam 1,0 b (ocTaTouHble n3mepeHuns)
B AnanasoHe oT 20 'y 40 BepxHel rpaHNYHOl 4acToTbl. DTy TOYHOCTbL CreAyeT NojAepxusatb A1 cUrHana,
MMetoLero nuk-chakTop (amMnanTygHbli chaktop) 5 unn meHee. He cnegyeTt ucnonb3oBaTh KaimbpoBaHHbIe MO
cpefHekBafpaTUUHOMY 3HAYEHUI0 YCTPOKCTBA, N3MepSIoLLMe CPefHIO BE/IMYMHY UK BENYNHY NnKa.

AHanorosblii aHann3 JoJHKEH NPUMEHATb JO0NO/THUTENLHO pa3pelleHHbli gonyck + 3 MkB. a uudposoii
aHann3 AOo/HKeH MPUMEHATb AOMNOTHUTENBHO paspellerHblii gonyck 5 LSB.

N3meputenn amnantyael, NnpUMeHsaeMble 415 NPOBeAEHNA N3MEPEHUIl B HAcToALWEM cTaHaapTe, fO/XK-
Hbl MHTErPUPOBaTL CUTHAS B TeYEeHNe MUHUMYM 25 MC, 4TO6bI 06ecneynTb afekBaTHOe YMC/0 KOA0B, KOTOPble
MCMoJIb30BaHbl B UCMbITyeMOM o060pyaoBaHun. Mpu onpegeneHnyt CUrHanoB HU3KUX 4YacTOT Heobxoaumoe
BPEMS JO/DKHO OblTh YBENNYEHO, YTOObI rapaHTMpoBaTh, YTO ByAeT M3MepeH No MeHbLUell Mepe OAUH NOJHbINA
LUK curHana.
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6 MeToabl nsmepeHuii
6.1 O630p

MeToabl U3MepEHUIA, onncaHHble HUXe, B pasgene -O6une xapakTepucTuku-, cneayet NpUMeEHsTb Ko
BCEM BMAAM UCMbITYeMOro 060pyf0oBaHWs, HE3aBMCUMO OT TUMa WX BXOAA W Bbixoda. Kpome Toro, mMetofbl,
OMUCaHHbIE B MYHKTaxX -XapakTepucTUKU aHaNoroBOro BXxoja-, -xapakTepucTuk aHasioroBoro BbiIxofa», «Xa-
pakTEPUCTUKM LU POBOro BXOAA» U «XapaKTEPUCTUKN LUWGPOBOro BbiXxoAa-, CleAyeT MPUMEHATb, Kak 3To
npegnucaHo A4ns o6nacTeil BXoAa M BbIXo4a KOHKPETHOrO UCMbITYEMOro 060pyA0BaHMS.

Ecnu ucneiTyemoe o6opygoBaHme o6ecneynBaeT ABa uav 6onee KaHanoB, U3MeEpPEHUs crefyeT NoBTO-
pUTb ANS KaXAOro KaHana.

Bo MHOrMx cnyvasax 6yget Heo6Xo4MMO MOBTOPUTbL HEKOTOPble U3MEepeHus AN pasfnyHbiX pabounx
YCNOBUIA UM KOHTPO/IbHLIX HACTPOEK, HANpUMeEp, NpY PasINYHON YyacToTe AUCKpeTU3auMu. B Takux cnyyasx
NpUMEHSIEMbIE YCIOBUS U HACTPOUKM JO/MKHbI 6bITb YUETKO YCTAHOB/IEHbI B CBA3M C KAXAbIM U3MEPEHUEM.

ECNu He yKkasaHO MHOe, Ha UCMbITYeMOM 060pYA0BaHUN LOMKHbLI 6biTh YCTAHOB/EHbI CTAHAAPTHbLIE Ha-
CTPOIiKM, Kak onucaHo B N. 5.4. ECIM NPUMEHSAIOT ApYre HACTPOIKK, 3TO [O/MKHO GblTh YETKO YKa3aHO.

6.2 OCHOBHble XapaKkTepucTuku
6.2.1 JInHeliHble XapaKkTepucTukm

6.2.1.1 3aBucawme ot amnanTyabl (@aMNAMTYAHO 3aBUCUMbIE)

6.2.1.1.1 KoahdhunumneHT ycuneHus

Llenb: nocpefCcTBOM HacTOALWEro UCMbITAHNA U3MEPSAIT OTHOWEHUe aMNANTy bl BbIXOLHOIO CUrHana K
aMnauTyae BXOLHOr0O curHana npu ctaHAapTHbIX HACTPOWKax.

Mpu ncnbiTaHUM UCMONBL3YIOT CXEMY, U306paKeHHY Ha pucyHKe 8. ncnoiTyeMmoe obopyfoBaHue cnepy-
eT NpuBOAUTbL B AelicTBME CUHYCOMAANbHbIM BXOAHbIM CUTHANIOM HOPMasbHOW U3MepUTeNbHOU amnanTyabl
M yacToTbl. JoNkHa 6bITb U3MEpPEHA CeNeKTUBHAA aMNanTyaa Ha BbIXO4e UCMbITyeMOoro o6opyfoBaHns 1 Bbl-
paxeHa B Ab. B BuAe OTHOWEHNS K HOPMabHON amnauTyae nsMepeHus.

PucyHok 8 — MeTog usmepeHust koachhmumeHTa ycuneHus

MpumeyaHne — 3Ty xapaKTEPUCTUKY MPUMEHSIOT 0ObIYHO K UCMbITyEMOMY 060PYAOBaHMIO C aHasIoroBbIM
BXOZIOM ¥ @Ha/10roBbIM BbIXOLOM WK C LMUPOBLIM BXOAOM ¥ LMPPOBLIM BLIXOAOM. [I18 NEPEKPECTHbIX XapaKTepucTuk
ycunexusi cM. 6.3.1.1 n 6.3.2.1.

6.2.1.1.2 CTabunbHOCTb KO3hpuLmeHTa ycuneHmsa

Llenb: nocpeACcTBOM HaCTOAWErO UCMbITAHUA U3MEPSAIOT U3MEHEHNE KO3 huumneHTa ycuneHusa co spe-
MeHeM.

Mpu ncnbiTaHUM UCNONBL3YIOT CXEMY, N306PaXXeHHYI0 Ha PUCyHKe 8. ncnoiTyemoe obopyposaHue cnegy-
eT NpMBOANTL B AeliCTBME CUHYCOWAANbHLIM BXOAHbIM CUTHANIOM HOPManbHOW M3MepUTenbHOW aMnanTyAbl
1 yacTtoTbl. CeneKkTUBHYIO aMNAMTyAy Ha BbiIXofe UCMbITYyeMOoro obopyfoBaHua cnefgyeT U3MepaTb B TedeHue
Kak MMHMMYM 1.0 4. HemocpeACTBEHHO Moc/ie NpeABapuTeNbHON BbIAEPXKU NPW 3afaHHbIX YCNOBUAX, Kak
ycTaHoBseHo B 5.5. CTabunbHOCTb Koa(hdhurumeHTa ycuneHuus cnegyet BblpaxaTtb Kak OTHOLWEHWe Hanbo/b-
Wweih N HauMeHbLU el aMNAnNTy A, 3aperMcTpUpPoBaHHbIX B TeYeHMe 3TOro nepmoaa, BbipaxeHHoe B Ab.

6.2.1.1.3 Pa3nuuve Ko3a(hppnLUNEHTOB YCUIEHUS MEXAY KaHanamu u guHaMuyeckas norpeLwHocTb

Llenb: nocpeACTBOM HaCTOALWEro UCNbITAHUA U3MEpPAT corfnacosaHne (cpaBHeHue) Ko duumneHTos
YCUNEHNA MeXAy KaHanamu.

Mo BO3MOXHOCTW KaxAblii KaHan UCNbITYyeMOoro o6opyfoBaHuns cnegyet NpuBoauTb B AeACTBUE CUHY-
confanbHbiM BXOAHbIM CUTHANOM HOpPManbHOW U3MEepUTeNnbHOW aMnANTYAbl U YacTOTbl C MCMOJIb30BaHUEM
CXeMbl coemHeHna 060pyaoBaHnsa, N306paXeHHOol Ha pucyHke 8. Ha Bbixofe KaxAoro kaHana McnbITyeMoro
o6opyaoBaHusa fo/KHa 6bITb 3aperncTpuposaHa cenekTupHasa amnautyga. CpaBHeHne KOaPULUEHTOB yCU-
NeHNs MexAy kaHanamu cregyeT BblpaXaTb Kak OTHOLIEHWEe 3aperncTpupoBaHHbIX B kaHanax Hanbosnbluei un
HauMeHbll el amnanTya, BolpaxeHHoe B Ab.
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B cnyuae, korga (rpynnoBoe) perynumpoBaHue KoaduumneHTa ycuneHns Bo3geicTByeT Ha BCe KaHasbl
ncnbITyemoro o6opyf0BaHus, AUHaMn4eckyto NorpewHocTb cnegyeTt BblpaXaTb Kak CaMblii BbICOKWI pe3ynbTat
BbIYNC/IEHUS CPABHEHMUSA KO3 (PULMEHTOB YCUNEHNA MEXAY KaHanaMu, KOTopblii HabnoAaT B 10601 KOHTPO-
nupyemoli Touke. Ecnv cnefyeT NnpoBeCcTU U3MeEpPEeHNs TObKO B YacTU PerynmpyeMoro gnanasoHa, To aTa YacTb
JomKHa 6bITb onpefeneHa. VcnbiTaHMA AOMXKHbI 6biTb NPOBeAEHbl Tak, YTobbl He HabnwAanochb cpesaHus
MMMYNbCOB B UCMNbITYyEMOM 060pyAOBaHNMN, A1 3TOr0 MOXHO NP HEOBXOAMMOCTU YCTAHOBUTbL 6O/IEe HU3KYIO
aMnAnTyay BXOAHOrO curHana, ecnun ato TpebyeTca AN perynmpoBaHns gnanasoHa KoaduymeHTa ycuneHums.

6.2.1.1.4 AMNAUTYAHO-4acCTOTHasA xapakrepucruka

Llenb: nocpeACTBOM HacTOALLEr0 UCMBLITAHWUA U3MEPSAIOT U3MeHeHne Ko uLmMeHTa yCuneHusa B 3aBu-
CUMOCTUM OT 4YacCTOThbl.

Mpn ncnbiTaHUN UCNOMb3YIOT CXEMY, N306PaKEHHYI0 Ha pUCYHKe 9. aMNINTYAHO-YacTOTHaA XxapakTepu-
CTUKa MOXeT 6blTb U3MepeHa npu nofgavye Ha UcnoiTyemoe o6opyfoBaHne CUHycOugasnbHOro BXOAHOIO CUT-
Hana Hopmaanoﬁ MsmepMTeanon aMmnanTyabl U N3SMepeHna aMnnanTyabl BbIXO4HOTO CUrHasa NUCnbiTyemoro
060pyAo0BaHMA B pasfiMyHbIX AnanasoHax 4acToT BXOAHOro curHana. MpegnoyTutenbHO M3mMepeHue aMnnu-
TyAbl [O/MKHO OblTb CENEeKTUBHbIM, YTOOblI M3bexarb BAUAHUA Ha pe3ynbTaT CYWeCTBEeHHbIX WYMOBbIX UAn
napasnTHbIX KOMMNOHEHTOB.

PucyHok 9 — MeTog, n3MepeHnst aMnanTyAHO-YaCTOTHbIX XapakTepucTuk

YacToTbl U3MEPEHNA MOXHO BbiGpaTb NPOU3BOJIbLHO, TAKUM 06pa3om, 4T06bl OHU COOTBETCTBOBA/IN KOH-
KpeTHOMY UCNbITyeMoMy 060pyAoBaHui0, YacToTe AUCKpPeTM3auun U T. 4., HO NPeANOYTUTENbHO OHU AO0/KHbI
pacnonaratbca no norapucmMuyeckoin wkane. Ans n3mepeHuii MoryT 6biTb MCNONb30BaHblI 4acTOThbl, ycTa-
HOBJIEHHble B Tabnuue IEC 61606-1. B nto60m cnyyae gvanasoH 4acToT AO/DKEH BkAl4YaTb yactoty 10 'y un
BEPXHIOI TPAHUYHYIO YacToTy.

PesynbTat fonxeH 6bITb NpeacTaBneH B Buge rpadurka, Ha KOTOpoM No ocu X 0TNoXeHa yactoTa (npej-
NOYTUTENIbHO B IOTapudMUYECKOii Wwkane), a no ocn Y — aMnauTyga, 3aperucTpupoBaHHas Ha Kaxgon vya-
CTOTe, BblpaX€eHHasi OTHOCUTENIbHO aMNANTYAbl, 3aperncTPUPOBaHHOW NMPU HOPMasIbHON YacToTe U3MepeHuns
(Mnn npu 6nnxanwiein K Hell focTynHol yacTtoTe), B Ab.

ANbTepHaTUBHO aMNINTYAHO-4aCTOTHY XapakTepucTUKYy MOXHO Bbipa3nTb Yepes HanbosbLlyo U Hau-
MEHbLUYK W3 3aperucTpupoBaHHbIX aMMnAUTYA OTHOCUTE/IbHO aMnauTyAbl, 3aperncTpMpoBaHHOW Npu Hop-
ManbHOl YacToTe n3mepeHns, B Ab: Hanpumep, «+0.1/-3.0 b ot 10 'y a0 20 kL, oTHOCUTENBHO 997 Tu».

6.2.1.1.5 MakcumanbHasg amnnuTyga BXOA4HOIo curHana

Llenb: nocpeACcTBOM HacCTOALLEro UCMbITAHUA U3MEepPAT aMNanuTyAy BXOLHOrO CUrHasna, COOTBETCTBY-
I0LWY MakcMmanbHOW CNOCOBGHOCTU UCNbITyeMoro obopyfoBaHnsa obpabartbiBaTb CUTHAN NPU CTaH4APTHbIX
HacTpoiikax.

MakcumasnbHy0 amnanTyay BXOAHOIO CUrHana cnefyet U3MepsTb, Kak nokasaHo Ha pucyHke 10. noga-
Bas Ha BXOf MCNbITyeMoro o60pyAoBaHNsa CUHYCcOMAaNbHbIA CUTHAM, YacTOTy U aMnNAUTyAy KOTOPOro MOXHO
perynuposaTb. CnefyeTt KOHTPONIMPOBATb Kak aMninuTy[y, Tak U OCTaTOYHYH aMNauTyAy BbIXOAHOIO curHana
ncnbiTyemoro o6opyosaHuns nNpyu M3MeHeHnn aMninTyibl reHeparopa [0 CaMoro BbICOKOTO 3Ha4YeHusl, KoTopoe
MOXHO obecneynTb 4O MOMEHTA, KOrga npou3ongeT cHkeHne koadhduumenta yeuneHnsa Ha 0.3 gb nam uns-
MEHEeHMe XapakTepuCcTUKN «UCKaxeHue n wym» Ha MuHyc 40 gb (1 %). CooTBeTCTBYyOLWAA reHepupyemas am-
nauTyaa fomxkHa 6biTb 3apernctpMpoBaHa. AMNANUTYAbl n3MepseMbiX LUPoBbIX AaHHbIX CrieAyeT BblpaxaTb
B aBI5; aMnnnTyabl M3MepsieMblX aHanoroBbIX AaHHbIX cefyeT BbipaXaTb B 461, HO MOXHO Bblpa3uTb B Vima.

Mu»undg
MTM Wcnbityemo* omnuw
o6opyaoBaHue

PucyHok 10 — MeTog, n3MepeHnsi MakCUMasibHON amniMTy bl BXOAHOMO U BbIXOAHOTO CUTHAMOB
11
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Mpn M3MepeHnn MakcMManbHOW aMnAnTyAbl BXOLHOTO curHana nbble perynstopbl kKosadduuymeHta
YyCWUEeHNS AOMXKHbI 6bITb YCTAHOB/EHbI B TAKOB MOMIOXEHME, UTOGbI BO3HMKAKOLLEE HACbILLEHNE BXOAHOIO CUr
Hana HacTynasio Npu Kak MOXHO 60/iee BbICOKO aMnanTye BXOAHOTO CUTHANa U HE BO3HUKA/O HacbIlWeHne
BbIXO4HOTO cUrHana.

MakcumanbHyl amnanTyay BXOLHOTO CUrHana creayeT U3MepsiTb B fuana3oHe yacToT. YacToThl n3me-
pPEHMSA MOXHO BbiGpaTh NMPOMN3BOJIbHO, TaK. YUTOBbl OHM COOTBETCTBOBAJIM, HANPUMep, KOHKPETHOMY MCMbITye-
MOMY 060py/[J0BaHUI0 U YACTOTE AUCKPETU3aLUUN; HO OHU AOMKHbI 6biTb PACMONOXEHbI N0 NorapuMuyeckoi
wkane He 6onee yem B AManaszoHe OAHOW OKTaBbl. B no60M cryyae Auanas3oH 4acToT AOJIKEH BK/YaTb
10 'y 1 BEPXHIOK TPaHWYHY YacToTy. Pe3synbTarthl cnefyeTt NpeAcTaBfsiTb B BUAe rpaduka, Ha KOTOpom no
ocu X OT/I0XeHa yacToTa (NpeAnoYTUTeNbHO B lorapudyMUUeckoii Wwkane), a no ocu Y — MakcumasbHas ya-
CTOTa BXOAHOrO CUTHana, BblpaXeHHas B COOTBETCTBYHOLMX efuHNLAX aMNanTyabl.

Ecnm makcMManbHylo aMnautygy BXOAHOTO CUTHana onpefensitoT TOMbKO Ha OfHOW 4yacToTe, cnepyet
MCMNoNb30BaTh HOPMAsbHYIO YACTOTY NU3MEPEHUS.

Ecnv Ha Bxofe ncnbiTyeMoro o60pyoBaHns yCTaHOBNEHbI (DUALTPbI KOPPEKLUN NpefbiCKaXeHus, pe-
3ynbTaTbl U3MEpPEHUs crefyeT NPUBOANTL OTAE/NBHO C KaXAblM UMEILMUMCS B pacnopsx)xeHun unbTpom Kop-
peKkuun NpeabiCKaxXeHns, a Takke 6e3 Koppekyun NpebiCKaxeHus.

MpuMmeuyaHne — V3mepeHnss MakCUMasbHON aMnAUTYAbl BXOAHOMO curHana Hambonee 4acTo NPUMEHSIIOT K
aHasIoroBbIM BXOAHbBIM CUTHa1aM, Y UX ULLb VHOTAA NPOBOASAT B 3aBUCUMOCTY OT YaCTOTbI, TaK Kak Takas 3aBUCUMOCTb B
ycTpoiicTBax A*L|-npeobpa3oBateneii ABNAETCH HEOObIYHON. OfHAKO STOT METOA BK/IOYEH B -06LLMe XapakTepuUcTUKM-,
MOCKO/bKY OH MOXET 6bITb BaXeH B APYrMX Cyuyasx, HanpuMep, npv MosyvyeHUn xapaKTepucTVK MyTel MpoXoxaeHus
LMchpoBOro curHana ¢ (Hena0CcKol. Henosoroit) YacTOTHOWM XapakTepUCTUKOW Un ¢ HemaeanbHON CTPYKTYPOIA yeunenus.

6.2.1.1.6 MakcumanbHas aMnanTyaa BbIXOAHOTO cUrHana

Llenb: nocpeacTBOM HACTOAIWEro UCNbITAHUA U3MEPSAT aMnAUTyAy BbIXOAHOTO CUrHana, CooTBeTCTBY-
IOLWYI0 MakcMManbHOW cnoco6HOCTU UCNbITyeMoro obopygosaHuns obpabaTbiBaTb CUTHaN NpuU CTaHAapTHbIX
HacTpoiikax.

MakcumanbHaa amnanTyfa BbIXOAHOTO CUrHana fo/mkHa 6biTb M3MepeHa C NPUMEHEHNEM CXeMbl, KOTO-
pas nsobpaxeHa Ha pucyHke 10B 6.2.1.1.5, nogaBas Ha BXOA UCNbITYEMOro 060pyA0BaHUsA CUHYCOUAANbHBbI
CUTHaN C perynmpyembiMy 4acTOTON U aMNAnTyA0in. AMNANTYAy reHepaTopa peryanpyloT 40 MakcumanbHOro
3HaYeHNs, KOTOPoe MOXHO ob6ecneynTb 0 MOMEHTA CHWXKEHUA KoadduumneHTa ycunenma Ha 0,3 ob unm uns-
MEHEHUS XxapakTepUCTUKN «UCKaXeHne u Wym- Ha MuHyc 40 gB (1 %), cnegyeT oTcnexuBaTb Kak amnauTyay,
Tak 1 0CTaTOYHYI0 aMnAUTyAy BbIXOAHOIO CUrHana ucnblTyemoro o6opyaoBaHns. AMNANTyAa BbIXOAHOTO CUT-
Hana fomkHa 6biTb 3aperncTtpuposaHa. AMNANTYAbl LM POBLIX CUTHANOB cneAyeT BoipaxaTtb B ABI5; amnnu-
TyZAbl @HanNoroBblX CUTHa/IOB crieflyeT BblpaxaTb B bW, HO MOXHO BbipaxaTb B Vns.

Mpu n3mepeHun makCMMasnbHON aMnNanTyAbl BbIXOAHOrO CUTHaNa BCe perynsatopbl koaduymeHTa ycu-
NeHna AONXHbl 6blITb YCTAHOB/IEHbI B TAKOE NOMIOXEHUE, YTOObI aMNAnTyAa BbIXOAHOTO cUrHana bbina makcu-
ManbHOM U 4TOObI MOXHO 6bl/1I0 06€CcneyYnTb OTCYTCTBME HACTYM/IEHNA HaCbIWEHNUS.

MakcumanbHyo aMnanTyay BbIXOLHOrO CUrHana cnegyet n3smepsaThb B AnanasoHe yacTtoT. YacToTbl, npu
KOTOPbIX MPOBOAAT U3MEPEHME, MOXHO Bbl6paTb NPON3BOJILHO, TaK. YTOObI OHW COOTBETCTBOBA/IN, HaNpuUmMep,
KOHKPETHOMY MCMbITyeMOMY 060pyA0OBaHUI0 U YacToTe AMCKPeTM3aLnmn: HO OHM AO/DKHbI pacnonaratbcs no
norapugmmyeckoii wkane B gnanasoHe He 60nee O0AHON OKTaBbl. B Nni060OM cnyyas 3TOT AManasoH 4yacToT
fonkeH BkaoYaTb 10 Il 1 BEPXHIO rPaHNYHYO YacToTy. Pe3ynbTaThl O/KHbBI ObITh NpeAcTaBieHbl B BUe
rpadmka c 4actoToi no ocn X (MpegnovTUTENbHO B IOrapnMUYeckoin WKane) u MakCumanbHON aMmnAnTy Ao
BbIXOAHOI0 CUrHaNa, BblpaXXeHHOW B COOTBETCTBYOLWMNX eANHNLAX aMNANTyAbl, N0 ocK Y.

Ecnu makcumanbHyo amnanTyay BbIXOLHOTO CUTHaa XxapakTepum3yoT TONIbKO Ha 0A4HOI YacToTe, cnegy-
€T UCNo/b30BaTb HOPMasibHY0 YacToTy U3MEPEHUA.

Ecnu Ha BbIxofe UCNbITyeMoro 060py0BaHNsA ycTaHOBNEHbl (DUAbTPbLI KOMNEHCAUUN NpeabiCKaXeHn,
pes3ynbTaTbl U3MEepeHnii cneayeT NPUBOAUTL OTAEBHO 4151 KQXA0r0 4OCTYNHOro huabTpa KoMneHcayuy npe-
ObICKaXeHWi. a Takxe 6e3 chunbtpa.

MpumeuyaHne — K3mepeHnss MakCUMasbHON aMNANTY bl BbIXOAHOMO CUTHaA Hanbosiee YacTo NPUMEHSIOT K
aHaJ10roBbIM BbIXOAHbIM CUrHa1aM, ¥ UX INLLb WHOTAA NPOBOAAT B 3aBUCUMMOCTM OT YaCTOThI, Tak Kak Takasl 3aBUCUMOCTb
B ycTpoiicTBax A'Ll-npeobpa3osareneii ABnsieTcs He0bbluHON. OfHAKO 3TOT METOA BK/IOYEH B «06LUME XapakTePUCTUKM-,
MOCKO/bKY OH MOXET 6bITb BaXEH B APYrMX Cy4yasx, HanpuMep, Npu NoslydeHnn xapaKTepucTuk myTell NpoxXoxaeHus
LnchpoBoro curHana ¢ (Hens0CKo, Henos1oroi) YacToTHON XapakTepuCTMKONM UK C HenaeanbHOM CTPYKType»! yeuneHus.

6.2.1.1.7 NMonapHocCTb
Llenb: nocpeacTBOM HaCTOSIWEro UCMNbITaHUS ONpefensT, U3MeHseT U UcnbiTyeMoe ob6opyaoBaHune
NONAPHOCTb CUTHANOB, NPOXOAALLUX Yepes Hero.
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Ha Bxof ucnbiTyemoro obopyaoBaHus Ao/mkeH 6bITb NOAaH NakeT TOHa/IbHbIX CUTHAMNO0B, BKAOYalOLW N
nepuoabl CMHycoMAabHbIX CUTHANOB HOPMasibHON W3MEpUTENbHON amMnAuTyAbl W YacToTbl, Yepefyemble
Cc nepuofgamu nokos (OTCYTCTBMA CUTHaMOB, TULIMHBI). DTOT CUHYCOWAA/bHbIA CUTHAN JO/MKEH NOABNATLCS
(BKNOYATBLCA) U UcYe3aTb (BblKAlOYATLCA) NPU NepeceyvyeHun HysieBoii OTMETKM B MOMOXUTENbHOM Hanpas-
NeHnn n Ao/MKeH nojgaBaTbCA B TeuyeHue 5 LUMKIOB M OTCYTCTBOBaTb B TeYeHWe nepuoja, 3KBUBAIEHTHOrO
npumepHo 20 uuknam. BbIxogHOW curHan ucnbiTyemMoro o6opygosaHna fo/mKeH 6bITb UccaefoBaH C UCMOMb-
30BaHMeM MOHUTOpa LMPOBOro curHana uam MOHUTOpa aHanoroBoro curHana (Hanpumep, ocuussiockona)
ANna onpefeneHuns, ABNAeTCA 1 UcnbiTyeMoe 060pyaoBaHNe MKHENHBEPTUPYIOLLMM» UAN -UHBEPTUPYIOLLUM-.

ANbTepPHATMBHO NONAPHOCTb MOXHO M3MEPUTb C NOMOLLbLIO 0600 aCUMMETPUYHOIO curHana, u ee
MOXHO MPOBEPUTb BPYYHYIO WM C WCMOJSIb30BaHMEM Kakoro-nn6o aBTOMaTW3MPOBAHHOIO YCTPOMCTBA, YyB-
CTBUTE/IbHOTO K NONAPHOCTU acUMMETPUN.

6.2.1.2 XapaKkTepucTukn, 3aBucsLLe oT BpeMeHu

6.2.1.2.1 ®a3ovyacToTHasa xapakTepuctuka

Llenb: nocpeAcTBOM HaCTOSALWEr0 UCMbITAHUA U3MEPAIOT pasHuly (as3oBOi 3agepxku (oTcTaBaHue no
hase) Mexay usmepsemoi 4acToTol U KOMMNOHEHTOM HOPMasibHON U3MEPUTE/NIbHON YacTOTbl NPU NPOXOoXae-
HWUM Yepes ucnuiTyemoe o6opyAoBaHue.

da3oBble 3a4epXKnN YacToT, MPOXOAALNX Yepe3 UCNbITyemoe 060pyaoBaHue, cinefyeT CcpaBHUBaTL Ha-
npsiMyto, Hanpumep, ucnonb3ys FFT-mMeTog nceBgocnyyaliHbiX nocnefosaTelbHOCTENR, UMNYNLCOB UAN MY/b-
TUTOHOB W OTK/IOHEHMWA OT NINHelHOol (hasbl, 3aperncTpupoBaHHble B rpagycax. Meton FFT obecneumsaet
pe3ynbTart, paBHooTcTOAWMNA OT DC 0 MakcumanbHOW YacToTbl curHana. Mukosas amnauTyga nw6oro cur-
Hana fo/xHa 6blTb paBHa NUKOBOIM aMNANTye CUHYCONaIbHOro curHana npu HopmasbHOW U3MepuUTeNbHOA
amnantyge.

ANbTepHaTUBHO (ha304acTOTHYH XapaKTepucTUKy UCNbITyeMoro o6opyaoBaHus, Kotopoe obpabartbiBa-
eT CUrHa/bl B peaslbHOM BpeMeHU 1 AonyckaeT Of4HOBPEMEHHbIV JOCTYN K BXOAHbIM U BbIXOAHLIM KNemMmam,
MOXHO M3MepPUTbL C UCMOJIb30BAHNEM CPaBHUTE/IbHbIX METOA0B, HanpuMep, BU3yasibHOro nHaukaTopa (BbIBO-
fa Ha 3KpaH) cuHycompganbHbix BoMH. CMelieHne no dpase, NnponsBogMmMoe noboi 3aaepxKoli BO BpeMeHU
npu NPOXoX/AeHNN Yepes ncnoiTyemoe obopyaoBaHue, cnegyeT BblYeCcTb Nepej peructpauuneiil pesynbTartos.

®a304acTOTHYI0 XapakTepucTuKy MOXHO NpefcTaBuTb B BUAe rpadvka ¢ yactoTtoii no ocu X (npegno-
YTUTeNbHO B norapudmuyeckoii wkane) n asoli, BbipaXeHHOW OTHOCUTENbLHO 3aperncTpMpoBaHHON hasbl
npu HopmasbHON YacToTe U3MepeHus, B rpagycax, no ocu Y.

MpumeyaHunsa

1 MMpu “Cnonb3oBaHUM UMMY/ILCOB MOXET 6bITb HEOOXOAMMO YCPEAHUTL Pe3y bTaTbl HECKONIbKUX M3MepPeHuit Ans
noJly4yeHns Tpebyemoi TOHUHOCTU N3MEPEHNS.

2 Ecnu B UCMbITyeMOM 060py/0BaHNN YCTAHOB/IEHbI (PULTPbLI KOMMEHCaUWUN NPeAbICKaKeHUN, pe3ybTaTthbl n3me-
peHuit cnegyeT NPMBOAUTL NO OTAEMLHOCTY, C NpeAbICKaXeHneM 1 6e3 Hero.

6.2.1.2.2 'pynnoBoe BpeMs 3aepxKun

pynnoBoe Bpems 3a4epXKn OTHOCUTENIbHO HOPMasibHOW M3MepUTeNbHOW YacToTbl MOXHO paccuuTaTtb
(ecnn 3T0 Heo6Xx0AMMO) M3 (Pas’04acTOTHON XapakTepUCTUKN NCMbITYyeMoro 060pya0BaHus, U3MepPEHHOro co-
rnacHo 6.2.1.2.1, nytem geneHns pasHuubl ha3oBbIX YI10B Ha KaXAoi yactote Ha 360° U yMHOXeHUs pe-
3y/ibTaTa Ha Nepuoj BO3AelicTBUS 3TOM YacToThbl. [pynnoBoe BpeMs 3afepXKu AO/KHO ObiTb NMPeACcTaB/IEHO B
rpaduyeckom Buge, aHanormyHo ha3oyacToTHOW XxapakTepucTnKe, HO C OTHOCUTE TIbHBIM BPEMEHEM M0 ocy Y.

6.2.1.2.3 MexkaHanbHble pa304acTOTHbIE XapakTepucTuKn

Llenb: nocpefCcTBOM HacCTOAWEro UCMbITAHUA U3MEepAT M3MeHeHne (haso4vyacTOTHbIX XapakTepucTuk
Mexay KaHanamu.

MexkaHanbHble (Pa3oyacToTHble XapakTepucTuku cnefyeT U3mMepaTb NyTeM nojayvn CMHyconaanbHOro
CuUrHana NepeMeHHol YacToTbl, NP HOPManbHOW U3MEPUTENbHO aMNANTYAe, HA BXO4bl BCEX KAHAM0B UCMbI-
Tyemoro obopyaoBaHusa. OAnH KaHan cnepyet BbiGpaTbh B KA4eCTBE ONOPHOrO, U Tak ero n o6o3Havats. CaBur
has mexay nobbIM APYrMM KaHanom 1 ONOPHbIM KaHanom cnegyeT NPpUBOAUTL B rpadycax, kak yHKLuo oT
4yacToTbl BXOAHOIO curHana, kotopas mameHsietca ot 10 Iy 4O BepxHei rpaHWyHoi 4acToTbl, CTYyNEeHAMU B
0fHYy OKTaBy. Ecnu cpegHekBagpaTuyHoe 3Ha4eHMe CYyMMbl HEFapMOHUYECKUX U Napas3uTHbIX KOMMOHEHTOB B
KaX[,0M BbIXOAHOM CUrHane He npesBbliwaeT 1% amnanuTyabl UCNbITATENbHOrO CUrHana, To cABuUr has MOXHO
M3MepUTb Ha OCHOBaHWW pasHULbl NepeceyeHns HyneBow MNHUN ABYMSA CUHYCOUAAMU BbIXOAHbIX CUTHAOB.

MexkaHasibHYH0 )a304acTOTHYI XapakTepucTuky cnegyet npefctasfisaTe B Buge rpaduka, ¢ otaesb-
HbIMU 3aBUCMMOCTAMMU A8 KaX0ro KaHana, 3a UCK/IoYeHneM OMOopPHOro, ¢ YacToTOM, OT/IOXKEHHON No ocn X
(NpeAnoYTMTENbHO B NorapumMmMyeckoi Wwkane), n casurom a3 Mexay kaHanamu, B rpagycax, no ocu Y.
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Fpauvk MOXHO 3aMeHUTb yKasaHMeM MakCMManbHOro cgsura pas B gnanasoHe yacTtoT oT 10 'y go
BEPXHEN rpaHWYHON YacToTbl: Hanpumep, kak m*+1,0/-1.5° oT 10 Ny fo 20 Kly«.

6.2.1.2.4 3apepxka {npn NpoxoxaeHun yepes) UcnbiTyemoe obopygoBaHume

Lienb: nocpeACTBOM HaCTOSLLEro UCTbITAHUS N3MEePSAIOT abCOMIOTHYI0 3afepXKy, Bbi3biIBAEMYIO MPOXOX-
[EeHNeM curHana yepes ncnoiTyemoe o6opyaoBaHue.

[Ana namepeHns 3afepxku Npu NPOXoxAeHnn yepes nucnoiTyemMoe o60pyA0BaHNE MOXHO UCNONb30BaTb
04 VMH U3 TPexX MeToaoB, 0603Ha4YEHHbIX HKe Kak A. B nnu C.

A) Uepes ucnbiTyemoe obopynoBaHve cnegyeT NPONYCTUTb WMMY/bCHbIA UCMbITATENbHbIA CUrHan.
BX0AHOI 1 BbIXOAHOW CUTHAbI O/MKHbI 6bITb 04HOBPEMEHHO 0TOBPaXeHbl Ha 0TKaIMBGPOBAHHOM MO BpeMeH!
aHasioroBoM Wau LMpPoBOM MHAUKATOPE POPMbI CUTHAMOB, U BPEMSA 3a[ePXKN CHUTLIBAIOT HEMOCPEACTBEH-
HO Cc gucnnes.

B) Uepes ncnbiTyemoe o6opyaoBaHme cnegyeT NPpoONyCcTUTb HU3KOYACTOTHBIN CUMHYCOUAANbHbIA CUTHaN.
3apepxKy Npu NPOXoXAeHUM Yepes UCnbITyemoe 060pyAoBaHne crepyeT U3MepuTb, NPUCcCoeuHNB 0b6bIYHbIN
hasomeTp mMexay BXOAOM W BbIXOAOM MCMbITYEMOro o60pyfoBaHMsA, KOTOPbLIA pernctpupyet casur a3 Ha
OCHOBEe NepeceyeHnss Hy/IeBON NMMHUN CUHYCOMAAbHBIMU BXOAHBIMU U BbIXOAHBIM CUrHanamu. MonyyeHHbIi
pesynbTaTr nsmepeHus casura asbl Npyu 4actoTe CUMHYCOMAasibHOro CUrHasa MOXHO 3aTeM nepecyutatb B
BUAE BPEMEHMU.

C) Yepes ncnbiTyemoe o060pyaoBaHue cnegyeT NponycTUTb CAy4valiHblii WM NceBAOCAYyYalHbIA WyMo-
BOI curHan. [na m3mepeHns 3afepXKn BbIXOLHON CUTHAN B3aMMHO KOPpenupyeTca C CUTHanoOM Ha BXoje
ncnbiTyemoro obopyaoBaHusa. 3HayeHne BpeMeHu, COOTBETCTBYOLWEee NUKY PYyHKLUW Koppenauuun, cnegyeT
cumTaTb Kak 3afepxKy npu NpoxoxAeHun yepes ncnbiTyeMmoe obopyaosaHue.

MukoBasa amMnAnTyAa curHana B KaxAoM ciyvae Ao/DKHA 6biTb paBHa NMKOBOW aMNAMTyfe CUHYcOuAbl
npu HopManbHO N3MepuTenbHoW amnantyae. MNpu n3amepeHnn Ha yCTPONCTBE C ABYMS KaHanamMmu naMmepeHuns
Ha KaxAoM KaHane cnepyeTt NpoBOoAUTb NO OTAENbHOCTU. DTO AeniaeTcsa NOTOMYy, YTO HEKOTOpble BUAbl 060-
pygoBaHus o6pabaTbiBaloT MMMNYNbCbl OT ABYX KaHa/ioB NOMEpPeMeHHO; OfHAaKO 3Ty XapakTepucTuky Takxe
nokasblBalT U3MEpPEeHNA MeXKaHabHbIX )a304acTOTHbIX XapakTepucTuk.

Ecnn n3mepeHuna 3afepxky NpoBOAAT Ha CUrHanax, KoTopble OTHOCATCA Kak K 06/1acTu aHanoroBbix
AaHHbIX, Tak U K 06n1acTu LM pPOBbIX faHHbIX, AO/KHA ObITh Yka3aHa CpaBHMWTesbHAsA To4ka Havyana oTcye-
Ta BPeEMEeHMW, COOTBETCTBYOLWAA Havyany oTcyeTa BpeMeHn LM poBbIX ayanoxapakrepuctuk. 4na umdpoBbiX
curHanos, yaosnetsopswwmx TpebosaHnam IEC 60958-1, Touka Hayasna otcyeTa BPeMeHW AO/KHA npeg-
cTaBnATb CO060I MepBblii Nepexof opmarta AaHHbIX {CUCTEMbl KOOPAMHAT), coAepXalinil kaxablii oTcyeT
(Hauano BBOAHOWN YacTu X unu Z, npefliecTBylouieli napamerpaMm oTcyeta). HacToawuin ctaHgapTt ycTa-
HasnnBaeT (pa3pelwaeT) o6a oTcyeTa B cUCTeMe KoopAuHaT (popmarte AaHHbIX) C O4UHAKOBbIM OTCYETOM
BpPEMEHU.

Ecnv MOXHO ncnonb3oBaTb OTAENbHbI ONOPHbIA CUTHAN CUHXPOHMU3ALMKN, TO OMKHO O6biTh NPOBEAEHO
BTOpPOE M3MepeHue 3a4epXKn ¢ TOUKOW Havana oTcyeTa BpeMeHW, YCTaHOB/IEHHOI N0 OTHOLWEHMI0 K HEeKOTO-
poii Touke B onpefeneHHoli BpeMeHHO 3aBUCUMOCTU K LM POBOMY ayanmocurHany. B HayanbHbIX YCN0BUSAX,
ycTaHoB/MeHHbIX B AES11. Touka oTcyeTa npuban3nTeNnpHO coBnagaeTt No BpeMeHu ¢ LU poBbIM ayanocur-
HanoM. WU U3MepeHus cnegyeTt NPoOBOAUTbL MO OTHOLWEHMUIO K TOYKe OoTcyeTa BPEMEHW B OMOPHOM curHane,
6nnxalilieli K BpeMeHHOl Touke oTcueTa B LMMPPOBLIX ayanoxapakTepucTunkax.

6.2.2 HennHelHOCTb aMNAUTY bl

6.2.2.1 VickaxeHune v wym

Llenb: nocpeCcTBOM HacCTOSILLEr0 UCMbITAHUS U3MEPSIOT CYMMY BCEX KOMMNOHEHTOB MCKaXeHUs 1 LWyMma,
fo6aBfisieMblX K CUTHaNy, NpoxoAslemMy yepes ucnoityemoe obopyosaHue.

Ha Bxof ncnbiTyemoro o6opyAosaHna ciegyeT noAaTb CUHYCOWAasbHbIA CUrHAM € MakcuManbHOl 13-
MepuTeNbHOW amnauTyAoi Npu HopManbHOl M3MepuTesbHOW YyacToTe. Ha BbiIxoge ucnbiTyemoro o6opygao-
BaHUA cnegyeT U3MepuTb Kak amnantygy, Tak 1 BHyTPUMOJIOCHYI0 OCTaTO4YHY0 amnanTygy. CM. pucyHok 11.

TVWm» n» AHankxres
onuna NnermTy*mo« «wnana
— ¥ mwrinwnMmmm
onyTn—m < A», K*. " HYTPBTTKOOHC*r»r***n

PucyHok 11 — MeTof U3MepeHns NCKaXKeHUs 1 Lyma
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mml/ickaxeHne 1 Wym» A0/DKHblI 6biTb BHYTPU NOMOCHI OCTATOYHON aMnAINTYAbl, BbIpaXXeHHOl B geuunbe-
nlax no OTHOLIEHWIO K 06 el amnanTtyge. -ickaxeHne 1 WyM- MOXHO NPUBOAUTL B nNpoLeHTax (%).

MpumeuvaHus

1 Ha 310 n3mepeHue ccblnatTca Takke kak Ha TDN + N. B TO Bpems Kak 3T0 HaviMeHoBaHue SBNseTCA Henpa-
BW/IbHBIM {TaK Kak 3TOT MeTOA BKIYAET HErapMOHUYECKOE UCKAXEHWE), -06Liee rapMOHUYECKOE WCKaXEHWE U LLyM»
(«tola! harmonic distortion and noise-, uan -TDN + N») npeactaBnsieT coboi 06bI4HYI0 HOMEHKNATYPY A1 60/bLUMHCTBA
LUMPOKO PacnpoCcTpaHeHHbIX METOLO0B M3MEPEHNS HETMHEHOCTUN NepesaTo4HON yHKLMN.

2 EAVHWUBI NPOLEHTOB He ABNAITCA NPeAnoYTUTENbHbIMY, TaK Kak OHW MOryT AaBaTb O4eHb 60/bLLON pe3ynbTar
B C/ly4ae COBPEMEHHOro NpoheccMoHanbHOro 060pyA0BaHUS.

6.2.2.2 3aBUCMMOCTb UCKaXEHNA N WWyMa OT 4acToTbl

Llenb: nocpeAcTBOM HacTOALWEro UCMbITAHUA U3MEPSAIOT U3MEHEHNE NoKa3aTesnsl UCKaXeHUa u wyma ot
4acToThl.

[lonkHa 6bITb 3aperncTpupoBaHa cepus pesynbTaToB U3MEPEHUS UCKaXEHNA U WyMa C UCNO0/b30BaHU-
eM grana3oHa 4acToT BXOAHOTO CUTHana n CXxeMbl, 1306paxXeHHO Ha pucyHke 12. HacToTbl M3MEpPEHUin MoryT
6bITb BblGpaHbl MPON3BO/IbHO, TaK. YTOObI OHU COOTBETCTBOBA/IM KOHKPETHOMY UCNbITYEMOMY 060pyAOBaHNIO,
HanpMMep 4YacToTe AUCKpeTU3aunmn, Ho OHM AOJDKHbI pacnonaratbca nNo norapudmuyeckoin wkane. Mpegno-
YTUTENbHBIMU ABNAKTCA YacToTbl OT 20 Iy A0 BEpPXHeW rpaHWYHOl 4acToThbl, OTCTOALLME APYr OT Apyra Ha
oKTaBy.

PucyHok 12 — MeTof n3mMepeHus UCKaXKeHUs 1 Lyma B 3aBMCMMOCTY OT YacTOTbl

PesynbTatbl f0/KHbI 6bITb NpeacTaBneHbl B BUAe rpaduka ¢ 4acToToi curHana, oTknagbiBaemoi no
ocn X (NpefnoyTUTeNIbHO B NOrapnuMMUecKoi LWKane), n «McKaxeHnem u Wymom» B geumbenax, oTknagbl-
BaeMbIM Nno ocu Y.

MpumeuvaHunsa

1 370 u3mepeHune HasbiBatoT Takke «THD + N B 3aBUCMMOCTMN OT YaCTOTbI».

2 [Ins 4acTOT BXOAHbIX CUrHa0B BbiLe NOI0BVHbI BEPXHEN FPaHNYHON YacTOTbl FAPMOHUKN HE NonagaloT B U3me-
pyTeNbHbIN Anana3oH. OAHaKo SBSIETCS 06bIYHOW NPAKTUKON CTPOUTL 3aBUCUMOCTb -UCKaXKEHMWS U LLYMa B 3aBUCUMOCTMN
OT YaCTOTbI» AN BXOAHbIX CUrHaNI0B HENOCPEACTBEHHO 4,0 BEPXHEl rpaHNYHON YacToTbl.

6.2.2.3 3aBUCUMOCTb UCKAXXEHUA U WyMa OT aMninTyabl
Llenb: nocpeAcTBOM HaCTOALLEr0 UCMbITAHUA U3MEPAIOT USMEHEHNE UCKAXEHUA U LWyMa B 3aBUCUMOCTH

OT aMnNAnTybl.
[lonmkHa 6bITb 3aperncTpupoBaHa cepus pesyibTaToB U3MEPEHUA UCKaXKEHMUSA U LWyMa C UCNOIb30BaHM-

eM gvmanas3oHa aMnaunTyf BXOLHOrO CUrHana u cxembl, n306paxeHHOl Ha pucyHke 13. AMNAnTyAa BXOAHOroO

curHana fosmkHa nameHatocsa ot 0 AbP3 o muHyc 80 abr3, ctyneHamu, He npesbiwawwmumm 10 ab.

PucyHoK 13— MeTOA N3MEPEHNS NCKAKEHMS U LWyMa B 3aBUCKMOCTY OT amn/iMTyAbl

PesynbTartbl cnepyeTt npeAcTaBnaTb B BuAe rpaduka ¢ amnanTyaoli BXOAHOIO CUrHana, oOT/I0KeHHON no
ocn X (NpeanoYyTUTENbHO B 1IOrapuMUYECcKOi WKane), 1 «MCKaXXeHneM 1 WymMom» B Ageunbenax, OT/I0XEH-
HbIM Mo ocu Y.

MpumeyaHne — 3IT0 M3MepeHue HasbiBaOT Takke -THD + N B 3aBUCMMOCTW OT amninTybi».
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6.2.2.4 VickaxeHne NHANBUAYANbHOI FapMOHUKU

Llenb: nocpeACcTBOM HACTOALWEro UCNbITAHUA U3MEPSAIOT aMNANTYyAQy KOMMNOHEHTOB UCKaXeHUA WHAUBU-
AyanbHON rapMOHMKN.

McnbiTaHne cnegyet NpoBOoAUTL, NogaBas Ha BXOJ UCMbITYeMOro 060pyAoBaHnsa CUHYCOMAanbHbI cur-
Han Cc MakcMManbHOl aMnAuTyLoi N3MepeHnsa Npu HopMasnbHOW M3MepuUTenbHON YacToTe, C UCNONb30BAHN-
€M CXeMbl, U306paxeHHOo! Ha pucyHke 14. na naMepeHus aMnanTyAbl KaXA0i MHANBUAYANbHOW rapMOHUKM,
npn HOpMasnbHON M3MepPUTesbHOI YacToTe, Ha BbIXxofe UCNbITyemMoro o6opyaosaHna ciedyeT UCNob3oBaTh
FFT-meTog B coueTaHMu ¢ NON0COBbIM (hUNbLTPOM C Bblipe3satoweli dyHkumneli (window-width band-pass filter).

Fanpktop
CMmraaa Wcnbityemoe

obopypoBaHue
CHrameakuin. Ay,

PucyHok 14 — MeTopg, n3MepeHust UCKaXKeHNsI MHONBUAYa/IbHbIX TapMOHUK

AMNANTYAbl TakMX UHAUBUAYASIbHBIX TAPMOHUK [ODKHbI ObITb BblpaXeHbl OTHOCUTE/IbHO aMNNnTyabl

4acToTbl BXOAHOIO CUrHana, u3MepeHHol Ha BbiXoJe UCMNbITyemMoro o6opyaosaHus, B Aeumnbenax nam a6co-
NOTHBLIX BenuunHax, B A6 P5.

MPUMEP — WckaxeHne BTOpPOM rapMmoHukmn: S135 ab.

MpumeyaHne — OB6LIYHO rAPMOHMKN N3MEPSIOT C UCMO/b30BAHNEM OMNMcaHHOro Metoga FFT, nockonbky ce-
NEKTUBHOCTb Ct]!/lanpa, nponyckatoLero BbICOK/E 4acToThbl, Heobxoanmas ANns Toro, YTo6bl n3bexaTb MackumpoBaHua pe-
3y/bTara 3a cYeT yTeuky YacToTbl BXOAHOIO CUrHana, 06bI4HO He JOCTMraeTcs aHam3aropamu BpeMeHHOVI obnacTu; Takke
006bIYHO HEBO3MOXHO 0AHOBpPEMEHHO NOAaBNATb BXOZHOW CUrHas ¢ NOMOLLBH Y3KOMNOJIOCHOIo 3arpaxgaroLiero quanpa.

6.2.2.5 Ob6uiee nckaxeHne rapmoHuK

Llenb: nocpeAcTBOM HAaCTOSLEro UCMbITAHNA M3MEPSAI0T B COBOKYMHOCTU KOMMOHEHTbl UCKaXeHUs rap-
MOHUK (MCKNOYas HerapMoHUYHbIE U LIYMOBble COCTaBNsAwLWuMe).

N3mepeHue cnegyeT NpoBOANTL, MOAaBas Ha NCNbITyeMoe 060pyAoBaHe CUHYCOUAAbHbIA BXOAHON Cur-
Han ¢ MakCMMasnbHO U3MepuTeNbHON aMnAnTYyA01, NP HOPMasibHOW U3MepuTenbHOI YacToTe, C UCNOJb30Ba-
HVeM cxeMmbl, U306paxXeHHOoN Ha pucyHke 15. lna n3mepeHns aMnanTybl Kaxgoin MHAMBUAYANIbHOW rapMoHu-
KW, NPV HOPMaJIbHON N3MEepPUTENbHOI YacToTe, Ha BbIXOAE UCMbITYyeMOro o6opyjoBaHnsa ciedyeT UCNo/b30BaTh
FFT-meToq B cOYeTaHnm ¢ NON0OCOBLIM (hUILTPOM C Bbipesatolei cyHkuymen (window-width band-pass filter).

PucyHok 15— MeTog usmepeHust 06LLEro NCKaKEHNS rapMOHVK

CpepHekBagpaTVyHOE 3HAYEHVE CYMMbl BCEX FapMOHUK HWXE BEPXHEW FpaHWYHOW 4YacToTbl, TO ecTb
«06liee UCKaXeHWe rapMOHUK», clieqyeT BblpaXaTb OTHOCUTENIbHO aMnauTyasl (NpyM 4acTtoTe BXOLHOTO CUT-
Hana, U3MepPeHHO Ha BbIXOAe UCMbITYEMOro 060pya0BaHNs) B 4B uan B aGCONOTHLIX BENMYMHAX, B A6 P5.

MPNMEP — «obLee nckaxeHue rapmoHuk: S 120 gb».

MpuMeuyaHune — OGBGbIYHO FAPMOHUKM M3MEPSIKOT C UCMO/b30BAHMEM ONUCAHHOTO MeToaa FFT. nockonbky ce-
NEKTUBHOCTb (PMNLTPA, MPOMYCKAIOLWETO BbICOKME YacToTbl, HE06GX0AMMAs A/S TOro, YTOObI U3GEXaTb MackMpoBaHus pe-
3yNbTaTa 3a CYET YTEUKM YACTOTbl BXOHOIO CUTHANA, 06bIUHO HE [OCTUraeTCsi aHaIN3aTopamm BPEMEHHOM 06/1acTu, Tarke
06bIYHO HEBO3MOXHO OHOBPEMEHHO MOAAB/ISATE BXOAHOM CUrHAU C MOMOLLBIO Y3KOMOMIOCHOTO 3arpaxatoLLero unbTpa.

6.2.2.6 HerapmoHu4yeckoe NCKaxeHue

Lienb: nocpeACTBOM HaCTOALWENO UCMbITAHUSA U3MEPAIOT aMNANTYAY caMoro 60/1bWOro napasuTHOro cur-
Hana. T0 eCTb KOMMOHEHT HErapMOHNYECKOr0 UCKaXEHNS, NOTYHEHHOr0 Ha BbIX0O4Ee UCNbITyeMoro o6opyaosa-
HWUS, KOTOPbI MOXHO U3MEPUTD.
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Ha Bxof ucnbiTyemoro o6opygoBaHma cnefgyet nofatb CUHYCOUAANbHbIM CUTHAN C MakKCUMasbHON 13-
MepuTenbHOR aMNANTY0i N HOpMabHOW N3MepUTENbHON YacTOTOM, C UCNO/Ib30BAHNEM CXEMbI, N306paXeH-
HOV Ha pucyHke 16. na n3MepeHns aMnanTyAbl KOMMNOHEHTA C CaMoii BbICOKOW MHAWBUAYaANTbHOI YacTOTOM,
Habnogaemoro B metoge FFT HMxe BepXHel rpaHNYHOl YacToTbl, UCK/TOYAsA YacTOTy BXOHOIO curHana u ero
rapMoHuku, cnefyeT npumeHaTb FFT-MeToA B cOYeTaHWM C N0I0COBLIM (DUNBLTPOM C Bbipe3awoleit dyHkyuei
(window-width band pass filter).

PurcyHok 16 — MeTog n3mepeHuns HanbosbLUero napasvTHOro curHana

AMNANTYAY HAW6O0MbLIEro NapasuTHOrO CUrHaNa MOXHO Bblpa3uTb OTHOCMTE/NIbHO aMNInTyAbl NpU Ya-
CTOTE BXOAHOIO CUrHasia, M3MepeHHOo Ha BbIXOAe MCMbITYeMOoro o6opyaoBaHus, B geunbenax uam B a6co-
NIOTHLIX BennunHax, B afcFs.

MpumeyaHusa

1 KpuTepueMm npu oueHke HanbobLIEro Napas3MTHOTO CUrHas1a He3aBMCKMO OT TOTO, BbI3bIBAETCS /X OH MOMEexamu,
NCKaXKeHNeM CUTHaN0B, HEeYCTONUMBON CUHXPOHM3aLMeEl Npu AucKpeTusauum nnn moaynsauveli curHana, ABnseTcs To, YTo
OLHOPOAHbIN LLYM 1 TapMOHUYECKME KOMMOHEHTbI ABNAKTCA 6/1aro3By4HbIMU /1 yXa. @ HErapMOHWYHbIE YacTOTbl — HET.

2 OG6bl4HO NapasnTHble CUrHabl U3MEPSIOT C MCNONb30BaHNEM OnMUcaHHOro Metoda FFT, NOCKonbKy cenekTus-
HOCTb (OMNbTPa, MPOMNyCKaLWEro BbICOKME YacToTbl, HeobxoAnMMas 415 Toro, YToObl N36exaTb MackvpoBaHusa pesy/btara
3a CYeT YTeUKM YacToTbl BXOAHOMO CUrHana, 06bI4HO He A0CTUraeTCs aHaIn3aTopaMu BpeMeHHOR 061acTu, Takke 06bI4HO
HEBO3MOXHO Of{HOBPEMEHHO NOAAB/ATH BXOAHO! CUTHAT C MOMOLLbIO Y3KOMOIOCHOTO 3arpaxaatoLero dmabTpa.

6.2.2.7 VHTepmoAynaunoHHOE UckaxeHue, 6113KNIA TOH

Llenb: nocpefCTBOM HacCTOALLEro UCMbITAHNUA U3MEpPAIT UCKaXeHWe, BO3HUKaLWee Npu BOCNpou3Be-
[EeHUN BbICOKOYACTOTHOrO BXOAHOIO CUrHana nucnbiTyemMmbiMm 060pyaoBaHMeM M3-3a OLHOBPEMEHHOTO NPUCYT-
CTBMSA APYroro BbICOKOYACTOTHOIO KOMMOHEHTA.

BNN3KOTOHOBOE MHTEPMOLYNALNOHHOE UCKAXeHWe cnefyeT U3MepaTb NyTem nofayn BXOAHOrO CUTHa-
na c "[BoliHbIM TOHOM», BK/lOYAKLEro ABa CYMMUPOBAHHbIX CUHYCOMAAbHbBIX CUTHANa, Ha BXog UCnbiTye-
MOro o6opyAoBaHnsA, NpU 3TOM OAWH TOH HaXOAWUTCHA Ha BEpxXHel rpaHuYyHol vacTtoTe, a Apyroin — Ha 2 Ky,
HVXXe 3TOW YacToTbl. 3HAYEHUS aMNANTy bl cneayeT yCTaHOBUTb MPU UX COOTHOWEHUN 1:1, Mpu 3TOM NUKOBYIO
aMnauTyay perynumpyloT Tak. 4To6bl oHa 6blna paBHa MWKOBOW aMNAUTyAe CUHYCOMAANbHOrO curHana npwu
MakCuManbHOW N3MepuTenbLHON amnauTyge. ViIamepeHns cenekTUBHOM aMNAnNTyAbl Ha BbIXOAE WUCMbITYeMOro
obopypoBaHua cnegyeTt NpoBOAUTL NPU YacToTe Pa3HOCTHOrO curHana (S-curHana) BTOPOro u TpeTbero no-
psfAKa, C UCMosb30BaHMEM U Y3KOMOJIOCHOTrO (unbTpa, U MOA0COBOrO hunabTpa C Bbipe3awlei yHkymei.
CM. pucyHok 17. CpefHekBajpaTuyHoe 3HayeHue (r.m.s.) amnauTyabl cnefyeTt NnpuBoAUTL B Aeumnbenax oT-
HOCUTE/NIbHO BbIXOAHON aMNANTY bl HU3KOYACTOTHOIO TOHA.

PucyHox 17 — VIHTepMOAYNALMOHHBIA MeTog,

AnbTepHaTUBHO 6/IM3KOTOHOBYH MHTEPMOAYNSALMIO cnefyeT U3MepsaTb B npoueHTax (%).

MpumeuvaHunsa

1 370T MeTog 06bI4HO n3BecTeH kak Metof "CCIF-. n ero ynomvHaioT B IEC 60268-2 1 IEC 60268-3 Kak »ucka-
XXEHWE 3a CHEeT Pa3HOCHOI YacTOoTbI».

2 He sBnseTca npeanoyTuTeNbHbIM NPeACTaBNATb UHTEPMOAYNALMOHHOE UCK&XKEHUE B BUAE MPOLIEHTOB, Tak Kak
HU3K1e uudopbl, NpeanonaraemMble 719 COBPEMEHHOTO NPodieccnoHaibHOro 060pyL0BaHNs, MOTYT AiaTb HecopasMepHble
pesynbTarbl.
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3 Ecnu cnepyeTt afiekBaTHO MCKKOUATL OCHOBHbIE YaCTOTbl BXOAHOMO CuYasa. pasHOCHbIe 4acToTbl ciegyeT us-
B/1IeYb NOJI0COBLIMU (DUNBTPaAMU, KOTOPbIE ABASIOTCA 3HAUNTENbHO 6onee cenekTVBHbIMU, YeM CTaHAapPTHbI N00COBO
hunbTp. INa cpaBHeHWs cneayeT Ucnonb3oBath FFT-aHann3 ¢ NonocoBbIMY hUnbTPaMm ¢ Bbipe3atoLLei qyHKUNEeN.

6.2.2.8 VIHTEpPMOAYNALNOHMOE UCKaXeHWNe, pacllMpeHHbIli TOH

Llenb: nocpeACcTBOM HaCTOAWEro UCMbITAHUA U3MEPAT UCKaKeHWe, BO3HMKawlee npyu BOCNpPoOn3Be-
[EeHUN UCnbITyeMbiM 060py0BaHNEM BbICOKOYACTOTHOIO BXOJHOIO CUrHana u3-3a 0JHOBPEMEHHOro NpucyT-
CTBUA HU3KOYACTOTHOIO KOMMOHEHTA.

Ha Bxog ncnbiTyemoro obopyaoBaHus cnegyeT nofaBartb CyMMUPOBaHHbINA CUTHAN ABYX CUHYycouAanb-
HbIX CUTHanoB npu vyactotax 41 'y n 7993 I'y. 3HayeHne amMnNAUTYy/Abl BbICOKOHACTOTHOIO TOHa crefyeT ycta-
HaBnmBaTtb Kak 0,25 OT 3Ha4YeHMa aMNANTY/bl HU3KOYACTOTHOrO TOHa. MMMKOBYI aMNAUTYyAy curHana cnegyert
oTperynumposaTb Tak. 4To6bl OHa 6bla paBHa MWKOBOW aMMINTyAe 3KBMBANEHTHOTO CUHYCOWAANbHOIO CUT-
Hana npy makcumasibHON U3MepuTenbHOl amnantyae. MsmepeHns cenekTUBHON aMNANTYbl Ha BbIXoA4e UC-
nbiTyemMoro o6opyjosaHus cnegyeT NpoBOAWTb MPW MOAYNSALMM YAcTOT 6OKOBOW MOSIOCHI, 6/M3KUX K TOHY
7993 I'ly. € NCMO/Ib30BAHUEM W Y3KONOMOCHbBIX (PUALTPOB, U NOJIOCOBbIX (PUNLTPOB (C Bbipe3atoLiein yHKunen)
(unn meTogom aemogynsauum). Cymmy nx cpefHekBajpaTuyHblX 3HaUYeHW cnegyeT NnpuBoauTb B felmbenax
OTHOCUTE/IbHO BbIXOAHOW aMnanTyabl ToHa 7993 Ny. CM. pucyHok 18.

PucyHok 18 — VIHTepMOAyNALMOHHbIA MeToq,

ANbTepHaTUBHO MHTEPMOAY/SALMOHHOE UCKaXeHne Npu paclupeHHOM TOHe MOXHO BbipaxaTb B Mpo-
ueHTax (%).

MpumeuvaHunsn

1 3T0T MeTog 06bI4HO M3BECTEH Kak MeToa -SMPTE/DIN-, a B IEC 60288-2 n B IEC 60268-3 ero Ha3biBaloT MeTO-
[OM -MOAYNALNOHHOIO NCKaXKEHNS».

2 MpepfcrasneHne NHTEPMOAYNALMOHHOTO UCKEDKEHWS B MPOLEHTAX He ABNAETCA NPeAnoUTUTENbHBIM, Tak KakK HU3k1e
Lmdpbl, Npegnonaraemble 151 COBPEeMEHHOro NPodecCOoHaIbHOro 060pyA0BaHNs, MOTyT 4aTh Hecopa3MepHbIe pesy/bTarbl.

3 Ecnu cnepyeT afiekBaTHO UCK/IHOUYUTb OCHOBHbIE YaCTOTbl BXOAHOMO CUrHas1a, YacToTbl 60KOBOV MOMNOCHI MOXHO
13BMeYb NOCPeACTBOM AEMOAYNALUMN aMNANTYAbl UAM MyTEM WUCMOMb30BaHWS 3HAYNTE/IbHO 6onee CenekTUBHbIX Nono-
COBbIX (OMILTPOB, YEM CTaHAAPTHbIA N0M0COBON cmnbTp. MpeanouTuTensHee pekomeHayeTcst npoBecty FFT-aHanm3 c
NosI0COBbIMU (UNbTPaMKM C BbipesatoLLeli oyHKUMeN.

6.2.2.2 AMNAUTYAHO-3aBUCUMbIA KO3(DPULNEHT yCUNeHUsA (MMHERHOCTb)

Llenb: nocpeACTBOM HaCTOSIWEr0 UCMNbITAHUS U3MEPAT Ntboe n3MeHeHne KoauuneHTa ycuneHns
NCcNbITyemMoro o60pyAo0BaH1a ¢ NOMOLL b aMNAnTyAbl CUrHana.

AMNANTYAHO-3aBUCUMbI KO3 DULNEHT yCUNEHUA [OMKEH OblTb U3MEPEH MyTEM MOAAUUN HA UCMbITYyEMOe
o6opyAoBaHNe CMHycoMAanbHOrO BXOAHOIO CUTHana Npyu HopMasbHbIX M3MEPUTEbHbIX aMNanTyae u yactoTe,
C NCNONb30BaAHNEM CXEMbI, N306paXeHHOW Ha pucyHke 19. I3MepeHne cenekTUBHOW aMnNAnTyAbl 4O/HKHO Npo-
BOAMTbLCA HA BbIXOAE UCMbITYyeMOro 060pyA0BaHNsA Npu HaCTPOIiKe MOMOCOBOro huabTpa Ha YacToTy BXOAHOTO
curHana. HauvHas c aMnauTyfbl BXOAHOTO curHana MuHyc 5 r Sfs. cnegyet pernctpupoBartb OTHOWEHNE N3Me-
PEHHOW aMnNAnTyAbl BbIXOAHOTO CUrHaMa K aMNanTyae BXOAHOTO curHana, kak kKoadMuuMeHT yCUneHnsa ncnbiTy-
emoro obopygosaHus, B fleymbenax. AMNANTYAy BXOAHOIO curHana crnefyeT NoCTENEHHO CHUXATb, CTYMEHAMN
He 60onee 5 ab. 1 Ha Kaxo0l CTyneHn perncTpupoBaTtb KO3 PULNEHT yCUNEHNA 40 TeX NOP. NokKa ceneKkTuBHas
amMnauTyAa BbIXOAHOIO curHana He 6ygeT oTnmyatbes (He 6onee yem Ha 5 gB) oT cenekTuBHON aMnAnTyabl
LWyMa B HEHarpy>XeHHOM KaHasne, U3MepeHHOl C MCNoIb30BaHMEM Takoro e NosocoBoro uabTpa.

Mupartop M Tunuyy,
CUTM » Ncnbityemoe «mHana
ob6opynoBaHue
CMoemM»»*,

PucyHoK 19 — MeTog, 3MepeHusi aMn/iMTyAHO-3aBUCUMOTO KO3(h(MLIMEHTA YCUIIEHUS
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PesynbTat usamepeHuii cnegyeT npeactaBuTb B BUAe rpaduka, ¢ amnamtygoli BXogHOro curHana B oBrI5,
oTknagbiBaemoi no ocn X, n KO3 PULNEHTOM yCUNEHUA UCNBITYEMOro o60pyaoBaHusa, oTknajbiBaeMblM Mo
ocn Y.

Haunxyawuin cnyyaii oTkoHeHMsa npu 6ol amnauTyge oT koadhduuymeHTa ycuaeHns npm nepsom ns-
MepeHun, ecnu peructpupyetcsa ckanapHas BennumHa. OfHako 3TO He ABNAeTcA NpeAnoyYTUTENbHbIM, Tak
Kak KOHeyHast aMnNanMTyAa BXOLHOIO CMrHana MoXeT 6biTb HeonpeAenNeHHOo’, N caMble BbICOKWE OTKIOHEHUS
KoathpumumeHTa ycuneHns obbl4HO M3MEpPSI0T MPU CaMblX HU3KUX aManTygax.

MpumeyaHue — ECM U3MepsieMoe UCMbITyeMoe 060pyfOBaH/e NOABEpraioT AefCTBUI0 BbICOKMX YPOBHEN
LUYMOB WM APYTUX apTedakToB, MOXHO NOJYYUTb YyULLIEHHbIE PE3y/bTaTbl NPU UCMO/b30BaHMM MOI0COBOrO (MLTPa C
60/1e€ Y3KOW LIMPUHOM NOMOCHI, YEM Y CTAHAAPTHOTO NO/I0COBOr0 (bLTPA.

6.2.2.10 Cob6CcTBEHHbIE NPOAYKTHI MOAYNALUK CUTHaNa

Llenb: nocpeACcTBOM HaCTOALEro UCMbITaHUA U3MepPAT NPUCYLLYI0 UCMbLITYyeMOMY 060py40BaHN0 MO-
AyNAUMI0 amnanTy bl BXOLHOIO curHana.

Ha ucnbiTyemoe obopygoBaHue cnegyeT nclwartb CUHycouganbHbllii curHan muHyc 5 o b~ Ha uyactoTe,
cocTasnsawuwein 0,499 oT BepxHeli rpaHNYHO 4acToTbl, C UCNO/Ib30BAHNEM CXEMbI, N306paXKeHHOI Ha PUCYH-
ke 20. BbIXOAHOW curHan ncnbiTyeMoro o6opyaoBaHUs AO/MKEH GbiTb BbINPAMEHHbIM [BYXMNOYNEPUOAHbIM
CUTHANMOM, U KOMNIEKT U3MEPEHUA CeNeKTUBHOW aMnanTyAbl NOMYYEHHOro CUrHana cnejyet nNpoBoAuTb C
Non0COBbIM (YUBTPOM, HACTPOEHHbIM Ha KaXAylo CTaHAAPTHYI 4acToTy TpeTbeil yacTu okTasbl, mexay 50
n 500 Iu,.

NMpumeyaHue — 3T0 N3MEPEHNE MOXHO NPOBOAWTL C MOMOLLbIO GOMBLUMHCTBA MMEIOLLMXCA B NPOAAKE aHa-
nn3atopoB IM-ncKaxXeHUs, NPUMEHSIEMbIX B COHETaHUM C aHaIM3aTOPOM MOOCHI (Yepes TPeTbio YacTb OKTaBbl).

rumpTup AHWHNP
W nH NcnbiTyemoe onwm

obopypoBaHue

PurcyHok 20 — MeTog, 3amMepeHusi COGCTBEHHbIX MPOAYKTOB MOAY/ISILMM CUrHaNa

AnbTepHaTUBHO, ecnn foctyneH FFT-aHanus, cefieKTUBHbIE U3MEPEHUS MOXHO MPOBECTU NpU pasnny-
HbIX YacToTax B AnanasoHe oT 50 go 500 Il OT 4acTOTbl BXOAHOIO curHana, 6e3 Heo6xoAMMOCTN NpoBeAeHNs
AEeMOAYNALNOHHOIO BbINPAMAEHUA.

PesynbTatbl ncnbiTaHuii cnegyeT NpefcTaBnATb B BUAe rpaduka ¢ CeNeKkTUBHOM vyacToToil (mpegno-
YTUTEeNbHO B NOrapummnyeckoii Wwkane), OTA0XEHHOW No ocnm X, U aMNANTYAOW MOAYNAUUN, BblpaxeHHOW
OTHOCUTESIbHO BbIXOAHOW aMNANTY/bl NMPK YacToTe BXOAHOMO cUrHana, B fjeuymbenax, no ocu Y.

6.2.2.11 Moaynauuns WymoB C HU3KOW amnanTyAoi

Llenb: nocpeAcTBOM HACTOALWEIO UCMbITAHUA U3MEPAIT MOAYALMUIO OCTATOYHOrO WyMa B UCMbITYEMOM
o6opyfoBaHUM Kak crieficTBUEe U3MEHEHUS YPOBHA CuUrHana. 3To0 MOXeT OblTb CnefCcTBMEM HEO[UHAaKOBbIX
ypOBHei kBaHTOBaHMA B A'LL- nnu LI/A-npeo6pa3soBaTene WM HefocTaTOYHOM IMHENHOCTM Kakoro-nn6o und-
pOBOro yCTpOiCTBa N3-3a HEa(P P EeKTNBHOTO BO36YXAEHNS.

Ha ucnbiTyemoe obopyaoBaHue cnegyeT nofartb CUHYCOMAanbHbIl BXOLHON curHan vactotoin 41 Iu,
npu amnautyge MuHyc 40 gBP2. ¢ ncnosib3oBaHMEM CXeMbl, M306paKeHHOW Ha pucyHke 21. ToH 41 'y cne-
AyeT yAanuTb U3 BbIXOLHOMO CUrHana UCnbiTyeMoro o6opyaoBaHns ¢ NOMOLLbIO 3arpaxgatliero punbTpa, u
KOMMEKC U3MepeHnii CeNneKTUBHOM aMnInTyAbl OCTATOYHOrO WyMma ciefyeT NpoBoAUTL C NMOJI0COBbIM (DU/Ib-
TPOM. HACTPOEHHbIM Ha KaXAylo CTaHAAPTHYI0 4acToTy TpeTbeli okTasbl, Mexay 200 'y v BepxHeli rpaHnYHow
4acTOTOW.

PucyHok 21 — MeTtoga n3mepeHnst Mogynaumy LWyMOB ¢ HA3KOM aMnanTy ol
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3atem amMnAnTyAy BXOAHOTO CUrHana cnegyeTt NocTeNeHHO yMeHblaTh, CTyneHamu no 10 ob. pernctpum-
pyst HaGop OTCTOALWMX APYT OT Apyra Ha OfHY TPeTb OKTaBbl CE/IEKTUBHbLIX aMNAUTYA NpU KaXAoin aMmnanTyae
BXOAHOr0O cUrHana, 4o Tex Mop. noka cefieKTUBHaA amMnaIMTyga BXOAHOrO CUrHana, U3MepeHHas Ha BbIxoge
MCnbiTyeMOro o60pyf0BaHmns, He CTaHeT HUXe LyMa B HeHarpy)>XeHHOM KaHane.

Moaynaumsa WwymoB € HU3KOW amMnanTyAoin Ha Kaxpaolh yactoTe hunbTpa A0/KHA NpeacTaBnAaTh coboli
OTHOLIEHNE camoii BbICOKOW W CamMoii HU3KOW 3aperncTpMpoBaHHbIX aMNanTyA lyma npu AaHHol 4yacToTe,
BblpaXeHHoe B geuunbenax.

PesynbTatbl cnefyeT npefcTtaBuTb B BUAe rpaduka ¢ cefieKTUBHOW YacToToll (npeanoyTuTenbHO B N0-
rapuMnyeckoii Wwkane), OTI0XKEHHO! Mo ocu X. U COOTBETCTBYIOLWMMUN OTHOLWEHUAMWU MOAYNSALUN LIYMOB, B
feunbenax, OTIOXEHHOW No ocK Y.

AnbTepHaTMBHO camMoOe BbICOKOE pacCyMTaHHOe OTHOLIEHNEe He3aBMCMMO OT YacToTbl MOXeT OblTb Npu-
Be/JleHO B KauecTBe CKa/NApHOro pesynbrara.

6.2.3 Wym

6.2.3.1 LWWym B HEHarpyXxeHHOM KaHane

Llenb: nocpeAcTBOM HAacTOSALWEro UCMbITAHUA U3MEPSAIOT B3BELIEHHbIN WYM NpyU HYNeBOM CUrHane, no-
[laBaeMOM Ha BXOf UCMbITYeMOro o60opyoBaHus.

Llym B HeHarpyeHHOM KaHasne AO0/HKeH NpeAcTaBiAaTb CO60 BHYTPUMOJIOCHYI0 aMNAnTyay, N3MepeH-
HYI0 Ha BbIXO€e UCNbITYeMOro 060pyAoBaHns nocne NpUMeHeHNs B3BelnBaKLWwero unbTpa, CYNTbIBAEMYIO B
nB55 n BoipaxeHHyto B "fIbACCIR-RMS-». Ecnu Bxog ucnoityemoro o6opygoBaHua ABNseTCs aHanoroBbiM,
OH AO0/DKEH UMEeTb HOpMasbHbIi UMNEAAaHC NCTOYHMKA, eCN BXOA LMGPOBO, TO OH AO/KEH BbiTb NpuBeAeH
B COCTOSIHWE LM POBOro Hyns. CM. pucyHok 22.

PucyHok 22 — MeTog, lWwyma B HeHarpyXeHHoM kaHase

6.2.3.2 CnekTp WymMa B HEHarpyXXeHHom KaHasne

Llenb: nocpeAcTBOM HacTOALWEro UCNbiTaHUA U3MEPAIT CnekTpanbHoe pacnpejesnieHve WwyMa B HeHa-
TPY>X€HHOM KaHasie UCnbITyemoro o6opyosaHus.

CnekTp WwyMa B HEeHarpy>xeHHOM KaHase AO/DKeH BKAloYaTb KOMNIEKC M3MepPEeHnii CeIeKTUBHBIX aMnan-
Ty, Ha BbIXOAEe MCMbITyeMOoro 060pyfoBaHns, Npu yCcroBUAX Ha BXOJe HEeHarpyXXeHHOro KkaHana, ykasaHHbIX
B 6.2.3.1, HO 6e3 B3BewwuBawlero GunbTpa. CesniekTUBHbIE U3MEPEHUA cneAyeT NPoBOAUTL C MOJIOCOBLIM
pnNbTPOM, HACTPOEHHBIM Ha CTaHJapTHbIe YacTOThbl TPETbell YacTu OKTaBbl, He MpeBbillatLine BEPXHei rpa-
HWYHOW YacToTbl. CM. pUCYHOK 23.

PucyHok 23 — MeTog, n3MepeHust cnekTpa LUYyMOB B HEHArpy>KeHHOM KaHase

PesynbTat gonxeH 6biTb NpeacTaBfieH B BuAe rpaduka ¢ CeNeKTUBHOW YyacToTol (NpegnoyTUTenbHO B
norapmdMuYeckoli wkane), 0TNI0XKEHHON No ocn X. U CeNeKTUBHOW amnanTyabl WymoB, B 468, 0TnoXeHHOW
no ocu Y.

MpumeyaHune — CnekTp LWyma B HEHArpy>XEHHOM KaHasle MOXHO BbICTPO nocumTaThb ¢ nomoLlsio FFT-aHanmsa
BbIXOHOr0O CUrHas1a UCnbITyeMOro 060pyA0BaHNA B YCNOBUAX HEHArPY)XEHHOTO KaHana.

6.2.3.3 [uHamunyeckunin guanasoH
Llenb: nocpeAcTBOM HaCTOSIWEr0 UCMbITAHUS U3MEPSAIOT OTHOLEHWE NOJHOW amMnNanTyAbl K amnauTyae
Wwyma, NPon3BOAUMOro UCNbITYeMbiM 060pyAOBaHNEM B NPUCYTCTBMM Manoro curHana.
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Ha ucnbiTyemoe o6opygoBaHue cnegyet nogasaTb CUHYCOUAANbHbIA BXOAHON CUTHAA MPU HOPMasbHOM
M3MepuTenbHO YacToTe c aMmnNANTy Aol MUHyC 60 C UCMONb30BAHUEM CXeMbl, N306paxXeHHO Ha pUCyH-
Ke 24. BHYTpPUNO/IOCHYI0 OCTaTOYHYI0 aMMIMTYAY Ha BbIXOAE UCMbITYyeMOro o60opyoBanHus cinegyet usMepsTb
nocne NnpuMeHeHVa B3BeluMBaloLero hunbTpa.

PucyHok 24 — MeTog n3mepeHus AMHamMmmnyeckoro guanasoHa

[OvnHamunyeckunii gnanasoH, o603Havyaemblil kak «a4b CCIR-RMS-, cnegyet onpefensatb nyTem npeobpa-
30BaHUS U3MEPEHHOW aMnNTyAbl, TO eCTb NepeMeHbl 3Haka U3MepeHus, BblpaxeHHoro B ABI5. Hanpumep,
n3MepeHve B3BELWEHHOI ocTaTouHOW amnanTyabl 110 4B5 npocTo COOTBETCTBYET AMHAMUYECKOMY Aunanaso-
Hy 110 46 CCIR-RMS.

NMpumeyaHue — AMIAMTYyZa LWyMa B MPUCYTCTBUM CUTHANA MOXET OT/IMYATbCS OT aMMIUTyApl LWyMa HeHa-
TPY>XEHHOT0 KaHau1a U3-3a HeNIMHENHOCTY UCMLITYEMOrO 060PYA0BaHUS UM B Cy4YasiX, KOrAa UCMbITyeMoe 060pyAoBaHme
pearvpyeT KOHKPETHO Ha BXOAHOW CUTHas, PaBHbIi LIMCHPOBOMY HyIIHO.

6.2.3.4 OTHOWeEHNE LWYMOB BHE MO0CHI

Llenb: nocpeAcTBOM HaCTOALLEro UCMbITAHUA U3MEPSAIT BE/IMUYUHY NapasnuTHbIX KOMMOHEHTOB, NPOU3-
BOAMMbIX UCMbITYEMbIM 060pyAOBaHWEM MPU YacToTax Bbllle ayAnononochl, Npu yCA0BUAX HEHArpyXeHHOro
KaHana.

OTHOLEeHVe WYMOB BHe MOJIOCHI CriefyeT U3MepATb Ha BbIXOAe UCMbITYyeMoro o6opyfoBaHusa npu Hyse-
BOM CUTHase, nojaBaemMoM Ha BXOJ UCMbITyeMOro 060pyAoBaHusi, C UCNOb30BaHNEM CXeMbl, U306paXeHHOol
Ha pucyHke 25. Ecnun BXoA UCTbITyeMOoro o60pyj0BaHus ABASETCA aHaf0roBbiM, OH JO/KEH UMETb HOPMasbHbIl
“MMnegaHc NCTOYHMKA, a ecnn BXoA LM poBOii, TO OH f0/KEH 6biTb NPUBEAEH B COCTOAAHNE LUPOBOrO HyNs.

PucyHok 25 — MeTog, n3mepeHns OTHOLLIEHWS LLYMOB BHE MOJIOChI

AMNANTY Y BCEX KOMMOHEHTOB Bbllle BEPXHEN rpaHnyHol 4acToThl cieflyeT U3IMepPATb C UCMOJb30BaHU-
eM BHenosioCHOro unbTpa u Beipaxartb B ABI5.

MpumeuaHune — T[peanonaraeTcs, YTO 3TOT METO/ [N1aBHbIM 06pa3oM crefyeT NPUMEHATb AJ1S UCMbITYEMOro
060pyJ0BaHNSA C aHAI0r0BbIM BbIXOAOM. OfiHaKO OH BK/IOYeH B «O6LLve MeToAbl-, Tak Kak ero MOXHO yCneLlHO npumMe-
HATb K UCMbITyeMOMY 060PY/A0BaHUIO C BbICOKUMI YacToTamm AVCKpeTU3aLuumn, B KOTOPOM LIYM AUCKpeTusauum cchopmu-
poBaH B 06/1aCTV Mex/y BepXHel rpaHNYHOl YacTOTOM 1 MaKCUMasIbHOM 4acToTON curHana.

6.2.4 CocTaBnfawume nomex

6.2.4.1 O6wmne nonoxeHus

Mocnepytowne xapakTepuCTUKN B OCHOBHOM NMPUMEHSIOT K UCNbITyeMOMY 060py/J0BaHUIO C aHa0roBbI-
MU BXOJaMUN UN BbIXO4aMU, HO OHW BK/IOYEHbI B -O6LW e MeTOoAbl», TaK Kak OHU He ABMAITCSA TOYHbIMU UK
HEeOoOXoANMbIMY XapakTepucTukamn BXxoga Uam Bbixoga.

6.2.4.2 Pa3geneHue kaHanos

Llenb: nocpeACcTBOM HaCTOSILLEro UCMbITAHUSA U3MEPSAIT IMHEHYI0 yTeukKy curHana us ofHoro kaHana
MHOrOKaHa/IbHOro NCMbITyeMoro 060py/J0BaHust B ApYyroi kaHas.

Ha Bxop oAHOro kaHana ucnbiTyemoro o60pyfgoBaHus cnefgyet nojatb CUHYycOMAaNbHbIA CUrHan nepe-
MEHHOW 4acToTbl NPV MakCMMasibHOW M3MepuTenbHOW amnantyge. Bxofbl Apyrux kaHanos [O/DKHbI UMeTb
HOpMasbHbIi UMNeAaHC UCTOYHMKA, €C/TN OHW AABMIAOTCA aHasIoroBbIMK, UK UX caefyeT NpMBeCcTM B COCTOS-
HVe LMpPoBOro Hy s, eCn OHW ABAATCA LN POBLIMU. CM. PUCYHOK 26.
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nmpcrep ATumnp
McnbiTyemoe ««Hara

obopypoBaHue

PucyHok 26 — MeTog, pa3geneHus kaHasios

YacToTy BXOAHOro curHana cnegyet cmewatb oT 10 'y [0 BepxHei rpaHMyHO 4acToTbl, CTyNeHaMM,
He npeBblWalLWMMU O0AHY OKTaBy. [Mpu Kaxpaol yacToTe cnepyet U3MepsTb pasgenieHve KaHanos B Buae
CeNeKTUBHOW aMNAnTyAbl BbIXOLHOTO CUrHana Ha KaXAoM W3 HB3afeiiCTBOBAHHbIX KaHa/ll0OB OTHOCUTENbHO
amnanTyAbl BbIXOAHOTO CUTHaNa HarpyXxeHHoro kaHana B geunbenax. 3ToT npouecc cregyeT NOBTOPATbL MO-
cnepoBaTenbHO ANA KaXA0ro kaHana, B CBOK 04Yepefb, Harpy>XeHHbIM KaHanoMm, U ANA BbIXOLHOrO cuUrHana
KaX[,0ro kaHana COXpaHsT camblii BbICOKUIA pe3ynbTar no amnanTyje.

PesynbTathl ucnbiTaHWii cnefyeT NpeacTaBnAaTb B BUAe rpaduka ¢ 4acToToil (npeanovTuTenbHO B N10-
rapuMuyeckoii Wwkane), OTN0XEHHOM NO ocu X, N HaUXYALWMUM cnyyaeMm pasfeneHus npu atoli yactoTe AN
Kax[ol nmapbl kKaHanoB, B AeLunbenax, OT/IOXEeHHbIM Mo ocu Y. ANbTepHaTUBHO pe3ynbTaT MOXHO NpefcTaBUThb
B BUAe HauxyjLwero pasgeneHvs 4na noboi napbl KaHanoB NpU BbICOKOW WM HU3KOW YacToTax nomex.

6.2.4.3 NepeKkpecTHble NOMEXN MexXxAay UCTOYHUKaMun

Llenb: nocpeAcTBOM HACTOALLEr0 NCMbITAHWUA U3MEPSIOT IMHERHYI0 yTeuky curHana ntoboro U3 kaHanos
C neBbl6GpaHHbIM BXOA0M WCMNbITYEMOro 060pyAoBaHnA B N060IM BbIXOAHOW KaHan UcnbiTyemoro o6opyaosa-
HWA. HanpuMep, B cayyae maplupyTu3atopa uin npefBapuTesibHOro yCUaMTesns co MHOTMMKU BXOg4aMu.

Ha Bce BX0ofAbl kaHan0B UCMNbITyemMoro o6opyaoBaHuns (0T) HeBbIGPAHHOTO UCTOYHMKA cnedyeT nofjaBatb
CUHyCcOMAAanbHbI BXOAHOW CUrHaN NepeMeHHOW 4acToTbl NPU MakCMManbHON M3MepuTenbHOW amnautyge.
Bxoabl kaHan0B BbIGPAHHOIO NCTOYHMKA AO/MKHbI MMETb HOPMasbHbI/i MMNefaHc NCTOYHUKA (ecnn BXOA ABNS-
eTCca aHasoroBbIM), UMW OHWU AO/KHbI 6bITb NPUBEAEHbI B COCTOSIHUE UM POBOro HyNs (ecnu BXon SBnseTcs
undgposbiM). CM. pucyHoK 26.

YacToTy BXOAHOr0 curHana cnegyeT uameHsTb oT 10 My 40 BepXHEeN rpaHnyHoi 4acToTbl, CTYNEHAMMN He
60nee oAHOI okTaBbl. py KaXAo YacToTe CeNIeKTUBHYIO BbIXOAHYIO aMNAUTYAY Ha BbIXOA4ax KaHasoB cre-
AyeT n3MepATb OTHOCUTENbHO aMNANTYAbl BbIXOAHOTO CUTHana Ha BbIXO[e Hauxyjlwero UCTOYHMKa (kaHana)
B Aeumbenax.

PesynbTat nsmepeHwuii cnegyeT npeActaBuTb B BuAe rpadpuka ¢ 4acTtoToil (NpegnoutuTesnibHO B fiora-
prucMmnUecKkoi wkane), 0TNI0XEHHOM NO ocx X, U NepeKpecTHOl Nnomexol B Hanbosee nocTpajasliemM KaHane
npw 3Toi YacToTe, B Aeumnbenax, OT/IOKEHHOW No ocn Y. ANbTepHaTUBHO MOXHO NpeACcTaBUTb O4UH pesynbTat
B BUAE Hauxyjlwen nepekpecTHOn NnomMexun B N1I06OM KaHane nNpu BbICOKUX N HU3KUX HacToTax NOMeXxw.

OTOT NpoLEecc MOXHO NMOBTOPUTb ANA BCeX NpefcTaBUTENbHbIX KOMOMHAaLWA BblIGPaHHbIX U HEBbIGPAH-
HbIX UCTOYHUKOB. B 3TOM ciyyae kaxgas Touka Ha rpaduke Unm eAUHUYHbIA pesynbTaT 4O/KHbI npeacTas-
NATb HaUXYALWWIA cnyvain napbl UCTOYHUKOB.

6.2.4.4 YTeuyka CO BXO4a Ha BbIXO[

Lienb: nocpeACTBOM HACTOSALLEro NCMbITAHUS N3MEPSIOT IMHERHYI0 YTeUKy CUrHana Co BCeX BXOAHbIX Ka-
HanoB UCNbITYemMoro o6opyaoBaHna Ha No60ol KaHan BbiIxoga UCNbLITYEeMOro 060pyaoBaHusa. 3T0 naMepeHue
ABNAETCA 3HAYUMbIM TO/IbKO A1 UCMBITYEMOro 060pyA0BaHNsA, CNOCOOHOIO BbIBOAUTL CUTHA, HEKOPPENupo-
BaHHbI/i C CUTHANOM Ha ero Bxoge (Hanpumep, ecnv IEHTOYHbIE MarHUTohoH paboTaeT B pexuMe BOCNPON3-
BefeHNsa), UNn A4NA UCNbiTyeMoro o6opyoBaHunA, BbIXOAHbIE CUTHANBI KOTOPOTr0 MOXHO OTKNHUUTD.

Ha Bce BX0Abl KaHa/0B UCNbITYyeMOro 060pyA0BaHNsA BCEX UCTOUYHUKOB, KOTOPble MOTYT BbITb BblGpaHsbl,
cnepyeT nogaBaTb CMHYCOUAANbHbBIA BXOAHOW CUIHAN C MEPEMEHHOI 4acToTOol Npyu MakcuMasbHOl u3Mepu-
TenbHOW amnantyge. McnbiTyemoe obopyfoBaHme cnefyeT YCTAHOBUTb B PEXUM, KOTOPbIV NOCblnaeT curHan
UMpoBOro HyNa (BO3MYLLEHHbIA NN HET) HA BCe BbIXoAbl. CM. PUCYHOK 26.

YacToTy BXOAHOroO curHana cnegyeT cmewaTb oT 10 [l 40 BEPXHEN rpaHNYHON 4acToTbl, CTYNeHsAMU He
60nee oAHON okTasbl. Mpy Kaxaol YacToTe cnegyet U3MepaTb CENEKTUBHYI0 aMNAUTYAY BbIXOLHOrO CUrHana
Ha BblX0fe KaxAoro kaHana OTHOCUTENIbHO HOMWHAa/bHOW aMNAUTYAbl BbIXOAHOTO CWUrHana, ecinm BXOAHOW
curHan 6bia1 NOAKMIOYEH K 3TOMY BbiXogdy, B Aeuynbenax.

PesynbTatbl u3amepeHuii cnegyet npefcTaBnATb B BUAe rpaduka c 4actoToi (npeAnoyTUTeNnbHO B nora-
pudmMuyeckoii Wwkane), 0OTA0XEHHO) No ocK X, 1 YyTeukoil Ha Hanbosiee NOBPeEXAEHHbIN BbIXo4, B Aeuunbenax,
no ocu Y. AnbTepHaTUBHO MOXHO NMPeACTaBUTb OAWH pe3ynbTaT B BUAE MauXyALlei yTeukn Ha N6oi kaHan
NPy BbICOKUX N HU3KMUX YacToTax NoMex.

MpumevyaHne — 3TO M3MEPEHME U3BECTHO Takxe Kak "lNpoxogsllas nojgava-.
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6.2.4.5 HenuHeliHble NnepeKkpecTHble NOMeXM

Llenb: nocpeACcTBOM HAaCTOALWENO UCMbITAHUA U3MEPAIOT HeNNHeHoOe B3auMoaeicTBne CUrHanoB B Ka-
Hanax MHOroKaHa/IbHOro MCMbITYeMOro 060pyoBaHnsa. Tak Kak 3TOT MeTo[, BK/ouaeT nepeso3dbyxaeHune (ne-
perpysky) aHafioroBbix Leneii UCnbITyeMoro 060pyfoBaHns, ero MOXHO NMPUMEHATb TOIbKO K UCMbITyeMOMY
060pyf0BaHNIO C aHA/IOrOBbIMU BXOA4AMU.

HenuHeiiHylo nepekpecTHyl0 MOMeEXy MpU BbICOKUX YacToTax c/iegyeT U3MepsaTb Npu nojaye curHana Ha
BCE BXOAbl UCMbITyeMOro 060pyj0oBaHNs C UCNOMb30BAaHWEM CXeMbl, M306paXeHHON Ha pucyHke 27. Ha un3-
MepsieMblli KaHan cneayeTt nofjasaTb HOPMasbHYO U3MEPUTESNIbHYI0 aMNInTyy C CUHYCOM4aNbHbIM BXO4HbIM
CMUTHaNIOM NpW BepxHeli rpaHNYHO yacToTe. [ipyrne kaHanbl cnedyeT COeAWHUTL APYT C APYrOM U nojaBaTb
Ha HUX + 3 s BP5 ¢ cMHyconganbHbIM BXOAHbIM CUTHAOM, KOTOPbIA Ha 3 KL, HYXe CUHYyconAanbHOro BXO4HOT0O
curHana n3MepsemMoro kaHana.

PucyHok 27 — MeTopg, nsmepeHusi HeIMHelHbIX NePeKPECTHbLIX NoMex

OTHOLWeEHNe aMNANTYyAbl KOMNOHEHTa C Pa3HOCTHOW YacToTol (4acToTol S-curHana) BTOPOro nopsifka
3 kL B U3MepsseMOM KaHane K aMnauTy[ie curHana B usmMepsemMom KaHane cinegyert BblpaxaTb B feunbenax.

OTHOWeHNe aMNINTyAbl KOMMNOHEHTa MHTepMoAynAauun TpeTbero nopsaka npu 6 kML HuXe BepxHei
rPaHMYHON YacToTbl K aMNINTYe CUTHaNa B M3MepsieMOM KaHafne cnegyeT BbipaxaTtb B geluunbenax.

3TN n3MepeHunsa cnegyeT NOBTOPUTL A/1A KaXAOro U3 KaHasoB UCMNbITyeMoro obopyaosaHus. Msmepex-
Hble 3HayeHus cnepyeT NPUBOAUTHL MO OTAENLHOCTU, KaK MepekpecTHble NnomMexu 4eTHOro M HeyeTHOro no-
pAfKa, COOTBETCTBEHHO A1 KAXAOro KaHana, Wau criefyeT NPUBOAUTL Hauxyfluve pesyfbTaTbl YETHOMO U
HeyeTHOro nopsifka cpefn BCex KaHasoB.

HenuHeliHble nepekpecTHble MOMEXU NPW HU3KUX YacToTax ciegyeT nsmepATb NyTeM nojauyn curHana
Ha BCe BXOfbl UCMbITYEMOro o6opyAoBaHus. Ha kaHasi, Ha KOTOPOM MPOBOAAT W3MepeHus, crnepyet no-
faBaTb HOPMasibHYI0 U3MEPUTEsiIbHYI0 amMnanTyay C CUHycOMAaNbHbIM BXOAHbIM CUTHa/OM Mpu MOJIOBUHE
BEpPXHel rpaHn4Hoi 4YacToTbl. [lpyrne kaHanbl cnegyeT CoejMHUTbL BMecTe U nogasatb Ha HUX +3 bTe ¢
CUHYCOMAANbHbIM BXOAHbIM CUTHANOM 4yacToToi 40 My, OTHOWeHNe cpefHeKBaAPaTUYHOIO 3HAYEHUSA CyM-
Mbl @MNANTY S MOAYNALNOHHBIX 60KOBbIX NOMOC, BBEAEHHbIX B CUTHA/ B U3MEPSEMOM KaHane, Kk amnantyge
curHana B u3mepsieMoM KaHane cnepgyeT BblpaxaTb B ABb. M3mepeHus crnefyeT NOBTOPUTbL AN KaXA0ro
13 KaHanoB UCMbITyeMoro o6opyaosaHusa. CnegyeT NpuBecTU Hauxyjliee U3MepeHHOe Ha BCex KaHanax
3HayeHune.

6.2.4.6 CocTaBnswuime, CBA3aHHble C TMHUAMU 3HEProcHabxeHus (ceTamu)

Llenb: nocpeACcTBOM HaCTOALLEro UCMbITAHUA U3MEPSA0T KOMMOHEHTLI WyMa UCnbITyeMoro o6opyaosa-
HWS, Bbl3blBaeMble CeTeBbIM 3/IeKTponMTaHnem, nojaBaeMbiM Ha UCNbITyeMoe 060pyAoBaHMe.

Bxofbl KaHan0B UCMbITYeMOro 060pyA0BaHNsA AOMKHbI UMETb HOPMasbHbI UMNeaHC NCTOYHMKa (ecnn
OHV ABNSAOTCS aHANOroBbIMW) UM JO/MKHbI ObITb MPMBEAEHbI K HEYCTOWYNBOMY L poBOMY Hyno (c fobaBsne-
HMem ncesAocnyvaiHoro wyma) (ecam oHm ABAATCA L poBbiMK). Mpn ycTaHOBKE OPraHoB peryanpoBaHus
MCNbITYeMOro 060py0BaHnsa B UX HOPMasibHble MOJIOXEHUA cneAyeT NPOBOANTL CeNeKTUBHbIE U3MEPEHUS Ha
BbIXOZle UCMbITYeMOro 060pyoBaHna Ha 4yacTtoTe SIMHUU 3HepronuTaHua. N3smepeHunsa [OJIKHbI ObiTb MOBTO-
peHbl Ha BTOPO — NATON rapMoHMKax, U 4O/MKHO 6bITb paccyMTaHo cpegHekBagpaTuyHoe 3HaYeHne CyMMmbl
WecTn uamMepeHunin. PesynbTaT cnegyeT Bblpa3nTb OTHOCUTE/IbHO BbIXOAHOrO CUrHana NosiHoW amnauTyfbl B
r Bfs. Cxema vcnbiTaHuii npuBeeHa Ha pucyHke 28.

PuicyHOK 28 — MeTog, N3MepeHuUs COCTaB/ISIOLLMX, CBA3AHHBIX C /IHWel SHeprocHabXeHus (CeTbio)
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MpumevaHunsa

1 B KayecTBe CeTeBbIX MOMEX BK/IOHYAIOTCA TO/IbKO KOMMOHEHTbI, FAPMOHUYECKN CBA3aHHbIE C YacTOTOW B IMHUM
9HeprocHabxeHus. Jllobble apTechakTbl, BO3HMKAIOLLME B UCMbITYEMOM 060py0BaH M B pe3y/bTarte 3HeprocHabxeHus,
TUNa BbICOKOYACTOTHOrO NePEKIOUEHNS, KNacCUMULMPYIOT KaK napasuTHble KOMMOHEHTbI (BO3HUKLLKE rAe-TO B [pYrom
MecTe).

2 [ina obopyaoBaHMs XOPOLLIEro KauyecTsa, C HU3KAMW MOMeXamu CO CTOPOHbI JIMHUN SHEProCHa6XEHNS, LUYMbI,
BEPOSATHO, OyAyT AOMWHMPOBATbL Haf CEeNeKTUBHbIMU M3MepeHusiMW. TakvM 06pas3oMm, NpPeanouvTUTeNIbHO WCMOb30-
BaTb (OUILTP, UMEIOLNIA camylo Y3Kyto MOJIOCY MPOMYCKaHWA U3 JOCTYMHbIX. B anbTepHaTUBHOM criyyae (e4MHUYHBbIN)
FFT-aHann3 BbIXOAHOrO CUrHasia UCMbITYeMOro 060pyA0BaHMs MOXET paccyuTarb CYMMy BCEX LUECTU KOMMOHEHTOB C
Ce/IEKTUBHOCTbIO, OrPaHNYeHHON TOMbKO [A/IMTENBbHOCTLIO PerucTpauuy 1 BolbpaHHol BbipesatoLueli yHKUMe.

6.2.5 Oh P oKTbI AUCKpeTU3aLnn

6.2.5.1 TopaBsieHVe COCTaBNAAWMX NCKAXKEHNA

Llenb: nocpeACcTBOM HACTOALLENO UCNbITAHUA U3MEPSAIOT BAUAHWE NapasuTHOW nepefayn UCNbITyeMbIiM
060pypo0BaHMEM BXOAHbIX HACTOT, Nexalnx 3a npegenamm MakCMManbHOW YacTOTbl CUTHaNa, Ha BbIXOAHblE
4acToTbl, KOTOPblE HMXE MaKCMManbHOI YacToTbl CUrHana.

MopaBneHne cocTaBAALLWMNX UCKAXEHUA creflyeT U3MepATb, nojasas Ha BXO[ WCMNbITyeMoro ob6opy-
[O0BaHUA CUMHYcOMAANbHbIA CUTHAN NPU HOPManbHON M3MEpUTeNbHON amnauTyae. Ecnm Bxog4 MCnbITyeMoro
o6opyaoBaHNsA ABNAETCA aHaNoroBbiM, CUTHAN cneAyeT cMelwaTtb OT YCTAHOBNEHHOro Makcumyma (B ngeane
B YeTbipe pasa MnpeBblllalowWwero 4acToTy AuckpeTnsaynm) 40 MakCMManbHOW 4acToTbl CUrHaNa, CTyneHsAMH,
He NpeBbIWaKnLWMMN 0A4HY TPeTbl YacTb OKTaBbl. ECcnn Bxog ncnoiTyemoro o6opygoBaHunsa saensetcsa umdpo-
BbIM. CUTHaN cnefyeT cMelaTtb OT MakCMMasnbHOW 4acTOTbl BXOAHOMO CMrHana A0 MakCMMasibHOW 4YacToTbl
BbIXOAHOro curHana. Cm. pucyHok 29.

PucyHok 29 — MeTog, n3mepeHnss nogas/ieHns COCTaB/IALWMX NCKaXKEHNSA

[nsa kaxpoli 4yacToTbl BXOAHOrO CUrHana u3MepeHne BHYTPUMOJIOCHOW aMnaunTyabl cnegyeT peructpu-
poBaTb Ha BbIXoJe UcnbiTyemoro obopygosaHusa. Ee cnegyeT BbipaxaTb OTHOCUTENBHO aMNANTY bl BXOAHOTO
curHana B Ab. PesynbTatbl cnefyeT npefAcTaBnAaTh B BUAe rpadvka ¢ yactoToli (NMpeanoyTuTeNibHO B fora-
pudmuyeckoii wkane), OTNOKEHHONW N0 ocu X. N OTHOCUTENbHOW aMNANTYAOl U3MEPEeHHbIX KOMMOHEHTOB
nckaxeHus, B feynbenax, noocu Y. AnbTepHaTUBHO pe3ynbTaT MOXHO NPUBECTU MPOCTO Kak caMblii BbICOKWI
pesynbTaT, 3aperncTpupoBaHHbIil B JaHHOM [JranasoHe 4acToT.

[nsa ncnbiTyemoro 060py/40BaHus ¢ aHasioroBbiMy BXOAAMM 1 BbIXOAAMU Ha BblXOAe UCMbITyeMoro 060-
pYyAOBaAHUS MOXHO NMPUMEHSATb Y3KOMOJIOCHbIA 3arpaxjarnoLmnii hunbTp Ha YyacToTe BXOAHOro curHana Ans
noAasneHns yTeuykn co BXoJa Ha BbIX0O[,.

MpumeyvaHns

1 3TOT MeToA B OCHOBHOM MpeAnonaratoT NPUMEHATb 4718 UCMbITYeMOro 060pyAoBaHns ¢ aHasIoroBbIMM BXoJamu.
OpHaKo OH BK/IOYEH B 06LLME METO/p!, TaK KaK MCKaXKeHe MOXET CyLLecTBoBaTb B /1l060M 3nieMeHTe, o6pabaTbiBatoLem
CUrHau1, KOTOPbIVi BK/IKOYAET Cy6aMcKpeTn3aLmio. Takum 06pa3om, STOT METOZ CefyeT Takke NPUMEHSITh K UCMbITYyeMoMY
060py0BaHNIO C LMPOBLIMU BXOAAMU, ECAIN YACTOTa ANCKPETU3ALMN Ha BXOAE MOXET NpeBbIllaTh YacTOTy ANCKpeTU-
3aumn Ha BbIXoge.

2 YacToTy guckpeTmsaummn aHanorosbix NOPTOB UCMbITyEMOro 060pyA0BaHNs, 415 KOTOPbIX OHA YXe He N3BEeCTHa,
MOXHO onpefennTb, OTCAeXMBas YacTOTy KOMMOHEHTAa NCKaXXEHWS BbIXOAHOTO curHana.

6.2.5.2 TMopaBneHne KOMNOHEHTOB OTOGpPaXeHns

Llenb: nocpeAcTBOM HACTOALWEro UCMbITAHUA U3MEPSAT 06L Y0 amMnanuTyy KOMNOHEHTOB BHE M0/10-
Cbl. NPOU3BOANMbIX UCMbITYEMbIM 060PYyAOBAHNEM, U3MEPEHHbIX NPU HAMNYUWN BHYTPUMOOCHOrO BXOAHOTO
curHana.

Ha ncneiTyemoe o6opyaoBaHne cnefyeT noAaTb CUHYCOUAANbHbIN BXOAHOI CUTHAM MPU MakCMManbHOW
n3MepuTenbHO amnanTyae, KoTopblii cMewalT no yactoTe oT 10 Iy 40 NOMOBUHBI BEPXHENR rpaHnyHoON Ya-
CTOTbl UAn 10 kLY. B 3aBUCUMOCTU OT TOrO, YTO HWXEe, CTYNEeHSAMU, He NpeBblllaloW MMy OLHON TPeTH OKTaBbI.
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[nsa Kax[oi 4acToTbl BXOAHOTO CUTHANA ero cefyeT yaannuTb U3 BbIXOAHOTO cUrHana ucneiTyeMoro o6opyao-
BaHWS C NOMOLLbI 3arpaxjatLero nosiocoBoro uabTpa, U aMnanTyay BCEX KOMMNOHEHTOB Bbille BepXHel
rPaHUYHOI YacToThbl cregyeT U3MepUTb C UCNOJ/Ib30BAHWEM BHEMNOIOCHOTO (hnAbTPa U BbIPa3nTb OTHOCUTENb-
HO amnAuTyAbl BXOAHOTO curHana B geuunéenax. Cm. pucyHok 30.

rwnpmd ATTW T
bIWTT WcnbiTyemoe BLWTAB
obopyfoBaHHa

Aun

PucyHok 30 — MeTog, “3MepeHnsi NoAaB/eHNsl KOMMNOHEHTOB 0TOGPaXKEHNs!

PesynbTathl 4O/MKHbI 6bITh NPEeACTABNEHbl B BUAE rpaduka ¢ 4acToToil (MpesnoyTuTenibHo B norapud-
MWYECKOI WKase), OTNI0XKEHHO! Mo ocn X. ¥ OTHOCUTENBHON aMNANTYA0 M3MEPEHHbIX KOMMOHEHTOB 0TO6Gpa-
XeHusi, B geynbenax, no ocu Y. ANbTepHATUBHO pe3ynbTaT MOXHO NPOCTO NPUBECTW B BUAE CAMOTO BbICOKOTO
pesynbTarta, 3aperucTprpoBaHHOro B JaHHOM JMana3oHe 4YacToT.

MpumeyaHns

1 370 M3MepeHue NAEHTUYHO U3MEPEHUIO BHEMOMOCHBLIX NapasuTHbIX KOMMOHEHTOB, HO MpWU A06aBNEHUN BXOA-
HOro CUrHasia u 3arpaxgatoLlero nosocosoro unbTpa AN8 yAaleHUs BXOAHOMO CUrHasa Ha BbIXOAE MCMbITyemoro
o60opyaoBaHus.

2 TlpepgnonaratoT, 4TO 3TOT MeTOA cnedyeT B OCHOBHOM NPUMEHSATb A1 UCNbITYEMOro 060pyi0BaHNA C aHanoro-
BbIMW BbIxofaMun. OJHAKO OH BK/IOYEH B 06LLME METO/bl, Tak Kak 0TOOpadKEHe MOXET CyLLEeCTBOBATbL B /II060M 3/1eMEHTe,
o6pabartbiBatoLLEeM CUrHaS, KOTOPbI BKIOYAET nepeanckpeTnsaumio. Takum ob6pa3om, aTOT MeToZ, cneayeT Takke npume-
HATb 419 UCNbITYEeMOro 060pyf0BaHNs € LMPOBLIMU BbIXOAAaMU, Y KOTOPOro YacToTa ANCKPeTU3aLMKN BbIXOAHOTO CUrHana
MOXeT NpeBbILWaTh YacToTy AUCKPETU3ALMM BXOAHOTO CUrHaNa.

3 YacToTy AnCKpeTM3aLm aHaI0roBbIX MOPTOB MCMbITYEMOro 060pyA0BaHNS, AN KOTOPbIX OHA HE U3BECTHA, MOX-
HO onpeAennTb, OTCNeXMBas YacTOTy KOMMNOHEHTa OTOBpaXeHNsa Ha BbIXOAe.

6.2.5.3 BocnpunmMunBOCTb K HEYCTONYMNBOW CUHXPOHU3ALNM gUCKpeTusayum

Llenb: nocpeACcTBOM HACTOALLETO UCMbITAHUSA U3MEPSIOT -HEYCTOWUYNBYIO CUHXPOHMU3ALMI0 AUCKpeTusa-
Uumn- nnn hasosByo MOAYNSALMIO B UCMbITYEMOM 060py/40BaHUN, BbI3BAHHYIO HengeanbHoi hunbTpaymeii He-
YCTOWUYMBOW CMHXPOHM3ALMUN MHTepdelica OT OMOPHOro CUHXPOUMMYNbCa.

Ha Bxop ucnbiTyemoro o6opyosaHus cnegyet nofatb CUHYCOUAANbHbIA BXOLHON CUTHAN C Makcumanb-
HON M3MepuTENIbHON aMnIMTY40A NPpW NOSIOBUHE BEPXHEN FPaHMYHOl YacToTbl, C UCMOb30BaHNEM CXEMb,
n3obpaxeHHo Ha pucyHke 31. MNMogaBaemblii Ha BXOA ONOPHbIA CUHXPOUMNYLC cneayeT 3anyckaTb CUTHa-
nom, hasa KOTOPOro nojsepraeTcs HeyCTOWUMBON CUHXPOHM3ALUN CUHYCOUAANbHBIM CUTHAIOM HeyCcTohun-
BOI CUHXPOHM3aL MK, YACTOTy KOTOPOro cmelyatoT oT 80 Ly A0 NMOIOBUHbI BEPXHEN rPaHNYHO YacToTkl, CTyne-
HAAIMWU BENIMYMHOW B OKTaBy. AMMINTYAY NPU HEYyCTOMUYMBOW CUHXPOHM3aUUN cnefyeT YCTaHOBUTb Ha BEPXHEM
npegene gonycka Mo HeycTOWYMBOW CUHXPOHMU3ALUKN NPUMeHseMoro hopmara OMOPHOrO CUHXPOMMMY/bCA.
Ecnn atoT npegen He ycTaHOB/EH, cnedyeT MPUMEHATb BE/IMUMHY PacCTOSHUA Mexpay nukamu 40 HC uam
1/(512*fs) (B 3aBUCMMOCTMN OT TOrO, Kakas BenNnyMHa SiBNAeTca MeHbLueln).

PucyHok 31 — MeTog M3MepeHmnst BOCTIPUUMUYMBOCTM K HEYCTOWUNBOM CUHXPOHN3ALMN

BHYTPMNONOCHYIO OCTATOYHYIO amnanTyAy BbIXOAHOrO CUrHana UCnbITyemMoro o6opyfoBaHust OTHOCHK-
TeNbHO BXOAHOrO curHana cnegyeT u3mepsiTb C UCNOb30BaHMEM 3arpaxgatoowero puabtpa ¢ (Mo BO3MOX-
HOCTW) 60nee y3KO NONOCON, NPeAnoYTUTENLHO 3arpaxjatLero gunbTpa ¢ Bblpesatwuiein yHkuneir. Ecnu
He MmeeTcs B Ha/IMYMM Y3KOMOMOCHOTO 3arpaxjarnolwero uabTpa, MOXHO UCNONb30BaTh CTaHAapPTHbIM 3a-
rpaxgawwunii punbTp, HO 3TO MOXET cAenaTb MeTo4 HEeYyBCTBUTE/bHbIM K HM3KOYACTOTHOI HeycTOWYMBOWA
CUHXpOHM3aLnKn. Pe3ynbTatbl 4O/MKHbI ObITb NPeAcTaB/eHbl B BuAae rpaduka ¢ yactoTtoii (nynbcauunii) (npea-
NMoYTUTENbHO B orapumMmnyeckoli Wwkane) no ocm X U OTHOCUTENbHON OCTaTO4YHOW amMnaAnTyAoi, B geumnbe-
nax. no ocu Y.
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M3mMepeHne MOXHO NOBTOPUTL ANA APYTUX 4AcTOT BXOAHOTO CUTHana, Hanpumep. 1/192 oT yacToThbl Auc-
KpeTnsaumu (Kotopas MoXeT UAEHTU(NLNPOBATL aHOMANIbHOE HU3KOYACTOTHOE (DYHKLMOHUPOBAHUE) NN Ha
yactoTe 997 I'ly (KOTOpas MOXET NPUBECTU K MAKCUManbHOMY B3aMMOZAENCTBUIO C KOAAMU faHHbIX).

MpumeuvaHuns

1 Hambonee 4acTo 3TO MOXET BO3HUKATb B WCMbITYeMOM O6GOpYAOBaHWW C aHa/oroBbIMy BXOAamu WK Bbl-
xogamu. rge dhnayktyaums BpPEMEHHOro NONOXEHUS UMMNYIbLCOB NPU AMCKpeTM3aumMn npoucxogut B Touke A/LL- wnm
LI/A-npeo6pasosaHnsa. OfHaKo 3TOT METO[, BK/OYEH B «0OLLME METOAbI-, MOCKOMbKY hIyKTyaums BPEMEHHOTO MosoxXe-
HWS UMMNYNbCOB NPY AUCKPETU3ALMN MOXET NPOU30/TM B NO6GOM YCTPOICTBE, rae konebaHne onopHOro CUHXPOMMMNYNbca
MOXeT Bbl3BaTb MOAYNALMIO ayANOCUTHANA, NPOXOAALLEr0 Yepes UCMbITyeMOoe 060pyj0BaHMe, Hanpumep, B aCUHXPOHHbIX
npeobpasoBaTtensax YacToTbl KBaHTOBaHMA (asynchronous sample-rate converters. ASRC).

2 BaxkHO, YTOGbI aKTUBHbI OMOPHbLIA CUHXPOMMMY/LC UCTLITYEeMOro 060pyA0BaHUA Obln NPaBUIbHO UAEHTUDM-
umpoBaH. [N McnbITyemoro 060pyoBaHNs C aHa0roBbIMU BXOAaMM 06bIYHO MCMO/b3YIOT CNeLnann3vpoBaHHbIi BXOS,
[ANA ONOPHOrO CUMHXPOMMMYNbCA, B TO BPEMS KakK AN UCMbITyeMOro 060pyfoBaHNs C LUGPOBLIMA BXOAAMU OMOPHbLIM
CUHXPOMMMY/IbCOM SIBAISIETCS 06bIYHO CaM LdhpoBoii ayamosxo. OfHako 4acTo MMEIOTCS UCK/TIIOYEHNS U3 3TOro npasu-
Na. N BaXHO, 4TOObI BCE UCTOYHWKN OMOPHOr0 CUHXPOUMNNY/bCa Obl/IN OXapakTepu3oBaHbl, Tak Kak OHW MOryT BECTU cebsi
pasnnyHbIM 06pa3oM. STOT MeTOZ HENPUMEHUM /151 OLLEeHKN HEeYCTOWUMBOM CUHXPOHM3ALMN, *BNpucyLLeli- BHYTPeHHeMY
OMOPHOMY CUHXPOUMMYNbCY, Tak Kak OH HECNOCOOEH BbIAENNTb, Kakme COCTaBMAOLWYME Ha BbIXOAE MCMbITyeMOro obopyao-
BaHWS ABAIOTCA pe3ybTaTtoM quiyKTyaumy BPEMEeHHOro NOMOXEHNST UMMY/IbCOB NPY AUCKPETU3aLMN.

6.3 XapakTepucTuku Bxopga/Bbixoga

6.3.1 XapaKkTepucTUKK aHanorosoro exoga

6.3.1.1 MonHaa amnanTyha aHasoroBoro BXo4HOro curHana

Llenb: nocpeACcTBOM HaCTOALLEr0 UCMbITAHNA N3MEPAIOT aMNANTyAYy aHan0roBoro BXOAHOIO CUrHana, He-
06X04MMYI0 AN AOCTUXEHNA cpe3aHmnsa LM poBOro UMNyabca Npu cTaH4apTHbIX HacTpoiikax. Ty XxapakTepu-
CTWUKY MHOTAa Ha3blBaloT: -BblpaBHUBaHMEY, -LUMJ PO-aHaNoroBoe BbipaBHMBaHne- Unu «L'A-sBbipaBHnBaHue».

[nsa ncnbliTyemMoro o60pyAoBaHusi, y KOTOPOro BbIXOAHON curHan focTtyneH B 061actv LM poBbIX faH-
HbIX. MOSIHAS aMNIUTyAa aHa/oroBOro BXOA4HOrO curHana Ao/mkHa 6biTb Ha 20 ab (To ecTb B 10 pa3s) Bbilwe,
yem amnanTyja CUHYCOWAANbHOT0 BXOAHOrO CUrHana fnpu HopmasnbHOW M3MepUTenbHO YacToTe, KoTopas
npu nojaye Ha BX0OJ Bbl3blBaeT aMNANUTYyAY BbIXOAHOroO uudposoro curHana 20 gbrs. Cm. pucyHok 32.

PucyHok 32 — MeToA 13MepeHust NosHOM amMmn/MTy bl aHaI0roBOro BXOAHOMO CUrHasia

Ansa venbiTyemMoro o6opyAoBaHusl, y KOTOPOro BbIXOAHOW CUTHan HefocTyneH B LudpoBoi obnactu,
nosiHas aMmnauMTyja aHasoroBoro BXOAHOrO CUrHana MOXeT COCTaBAATb BenuuunHy Ha 0.5 b Huxe camoii
60M1bLWON aMNANTYAbl CUHYCOUAANTbHOMO BXOAHOTO CUTHaNa Npyu HOpManbHON U3MepPUTENbHOW YacToTe, KOTo-
PY0 MOXHO NofaTtb Ha BXOA MCMbITyeMOro o060py0BaHnsA [0 TOro, Kak 6yeT Noy4eHo «UCKaxXeHue u Wym-
MuHyc 40 B (1 %) nnn cHuxeHue KoadduuyneHTa ycunenma Ha 0.3 gb. B 3aBMCMMOCTK OT TOrO, YTO MpoO-
n3olifeT paHbLle.

MonHy amnNAnTyAy aHanorosoro BXOAHOIO curHana cnefyeT BblpaxaTb B ABW, B anbTepHAaTUBHOM Cy-
yae ee MOXHO BbipasnTb B VMS.

Bce perynatopbl McnbiTyeMoro o6opyfoBaHusa cnegyet yCTaHOBUTb Ha CTaHAapTHble HACTPOUKM Unun B
X HopmasbHoe paboyee NONOXEHNE, eC/IN HE YCTAHOBNEHO UHOE. [lpyrne opraHbl KOHTPO/S YCU/TEHUS B UC-
neiTyemMoM 060pyAoBaHuu cnefyeT oTperynmposath Tak, 4HToObl CBECTU K MUHUMYMY BEPOATHOCTb Neperpysku
BbIXOAHOM CXeMbl UCNbITYEMOro 060pyA0BaHNS.

6.3.1.2 ®PyHKUMOHMpPOBAHME NPU Neperpyske

Llenb: nocpeACcTBOM HaCTOSWEro NCMbITAHUS UAEHTUMULMPYIOT HeNnHeliHoe noBefeHne B A/Ll-npeo6-
pasoBartensx B TOUKe neperpysku, 0CO6EeHHO YyCnoBus, 06bIYHO Ha3biBaeMble «nepeBopavynBaHue- nam «ob-
BMBaHME».
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XapaKkTepucTuKu Neperpyskn aHanoroBoro Bxofa WCnbiTyeMoro o6opyfoBaHus cnegyet nsmepsaTb, no-
fAaBasi CMHycomAaanbHblil curHan + 3 46”5 nNpy HOpMasbHOW M3MEpPUTENbHOI yacToTe. -VickaxeHue U WyMm-
BbIXOAHOTO CUTHANa crefyet U3MepsaTb W perucTpupoBath B geynbenax. 3ateMm UsmMepeHus cnegyet noBTo-
puUTL Mpyu MUHYC 3 MpuBOAMMOE 3HAUYeHWe AO0/KHO NpeAcTaBNATbL CO60l pe3ynbTat BTOPOro namepe-
HUS, BbIYTEHHbIN U3 pesynbTata NepBoro N3MepeHus, BblpaxeHHblii B geunbenax. CM. pucyHok 33.

PucyHok 33 — MeTog, onpefeneHns (pyHKLMOHUPOBaHUS Npu neperpyske

Mpwu XenaHum n3mepeHne MOXHO MOBTOPUTbL NPU APYTUX YacToTax, YTo6bl uccnegosaTb YacTOTHYIO 3a-
BUCUMOCTb (DYHKLMOHUPOBAHUA NPU Neperpyske.

6.3.1.3 KoatpcuumneHT nogasneHuns cuHasHoro curHana (Common-mode rejection ratio. CMRR)

Llenb: nocpeACcTBOM HACTOSALWEro UCMbITAHNS M3MEPSAIT CTeNeHb, B KOTOPOI CUHMa3HbIi BXOLHOW cur-
Han 3afiepxmsaeTcs CUMMETPUYHLIM aHaoroBbIM BXOA0M.

KoathbpuumeHt nogasneHuna cuHcasHoro curHana (CMRR) aHanoroBbiMu, CUMMETPUYHBIMU BXOA4aMMN
MCMbITYyemMoro obopyfosaHunsa cnefyeTt U3mMepaTb Npu yCcTaHOBKE 060UX BXOAHbIX TIMMOOB B NONOXEHUS OAU-
HaKOBbIX CUHYCOMAANbHbIX BXOAHbIX CUTHAN0B, MPW HOPMasibHOW M3MepuTenbHOW amnanTyge, OTHOCMTENbHO
BXOAHOr0O CUrHana Ha knemme 3asemneHus. Kaxablii nMmM6 NpuBOAMTCA B COCTOSIHWE C HOPMasibHbIM MMne-
AaHCOM McTo4yHMKa. Cm. pucyHok 34. CMRR pgo/mkeH 6biTb paccuMTaH kak oTHoweHwe, B geumbenax, Bbl-
XOAHOro oTknuka (kaxgoro numba) BXOAHOTO CUrHana u CesiekTUBHOM amnanTyAabl, U3MEpPeHHO npu nogadve
curHana Ha o6a numba ogHoBpemeHHo. CMRR cneayeT n3MmepsaThb B guanasoHe yacTtoT oT 20 'y A0 BepxHel
rpPaHWyHOM YacToTbl NpU pasgeneHnn He 6osiee YEM Ha OfAHY OKTaBy.

NRM SRC zZ

-
Ha Bxofg

MCNbITYyEeMOI0
o6opyaoBaHa
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curHana

PucyHok 34 — MeTof n3mepeHus koapuumeHTa nogasneHms cuHasHoro curHana

PesynbTatbl JO/KHbI 6bITb NpefcTaBNeHbl B BUAe rpaduka, ¢ 4actoToi {npeanoyTuTenbLHO B orapud-
MUYeckoi Wwkasne), oTaoxkeHHoi no ocn X. n (CMRR) B fleymbenax, OTN0XEHHbIM MO ocu Y. ANbTEPHATUBHO
MOXHO NpeAcTaBUTb UHAUBKUAYANbHbIE pe3ybTaTbl MPU BEPXHENR 1 HWXKHel cTaH4apTHbIX YacToTax nomex.

Bonee TOUHYI0 XapakTepuUcTUKy MOXHO U3MEPUTb NyTEM MOBTOPeHUss Habopa SKCNepuMEHTOB C acuM-
MEeTPUYHBbIMA UMNefaHcammn UCTOYHNKOB. OAUH NUMG [O/MKEH MMeTb HOPMasbHblii UMNeAaHc UCTOYHMKA, a
apyroii — 600 OMm.

MpumeyaHnsa

1 Pexum ucnbitaHns CMRR 006bI4HO JOCTYNEH AN reHepaTopoB aHasIoroBoro curHana, B KOTOpbIX MHBEPTUPO-
BaHHbIli BbIXOAHON CUrHauT 3aMeLLleH MCTOYHMKOM UMNejaHca HEeMHBEPTUPOBAHHOMO BbIXOAHOIO CUTHaNa, Takum 06pa3om
npou3BoAsa Ha cbanaHCMpPOBaHHbIX BbIXOAHbLIX TMMbax reHeparopa CUrHafIoB NAEHTUYHbIE, a He HOpMa/ibHble (B MPOTUBO-
hase) curHasbl.

2 [Ons 6onee cTporux metogos nameperHust (CMRR) cm. IEC 60268-3.

6.3.2 XapakTepucTuKM aHanoroBoro Bbixoga

6.3.2.1 MonHas amnauTyga aHasoroBoro curHana

Llenb: nocpeAcTBOM HACTOALWErO UCMbITAHUA U3MEPADT aMNIUTyAy aHasioroBOro BbIXOAHOIO curHana,
NOMyYEHHYI0 U3 NOMIHOW aMNAMTYAbl LMPOBOro CUrHana npyu CTaHAapTHbIX HACTpoiikax. ATy xapakTepucTuky
MHOrfa Ha3blBaloT -BblpaBHUBaHKE-, «4UdPO-aHanorosoe BbipaBHMBaHne- unu -Li/A-sbipaBHuBaHune».
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Bce perynaTopbl UCNbITYEMOro 060pyA0BaHNS AOMKHbI ObliTb YCTAHOB/EHbI HA CTaHAAPTHbIE HACTPOWKK
UNKN, eCN OHU He yKasaHbl, B UX HOpManbHoe paboyee nonoxeHue. ipyrne perynaTopbl yCUNEHUA B UCNbI-
TyemoM 060pyfOBaHUN A0J/KHbI OblTb HACTPOEHblI Takum 06pas3oM, YTO6bl MUHUMU3UPOBATL BO3MOXHOCTb
neperpyskun BO BXOAHOW Lenn UcnbITyeMoro 060pyoBaHus.

[na ncneiTyemoro o60pyaoBaHus, y KOTOPOro BXo4 AOCTYyneH B o6nactn unpoBbiX AaHHbIX, NONHAA
aMnanTyfa aHasioroBoro BbIXOLHOroO curHana fosmkHa 6biTb Ha 20 gb (To ecTb B 10 pa3) 6onblie, 4yem am-
nauTyaa, U3MepeHHasa Ha BbIXo4e MCMbITyemMoro obopyfoBaHus, Korga Ha BXog UCnbiTyeMoro o6opyaoBaHns
nofatT cuHycouganbHblli curian muHyc 20 gb6,:5 npn HopmanbHOI YactoTe nsmepeHus. Cm. pucyHok 35.

[na ncnelTyemoro o60pyoBaHns, y KOTOPOro BXof B 061acTu L@ POBbIX flaHHbIX HEAOCTYNEH, NoMHas
aMnAnTyfa aHanoroBoro BbIXOAHOrO curHana Ao/mkHa 6biTb Ha 0.5 A4B HWXe aMnanTyabl, U3MEpeHHOW Ha
BbIXOZe UCNbITyeMOro o60pyaoBaHus, korga Ha BXo4 UCNbITyemMoro obopyaoBaHua nofatwT CUHycoMAanbHblii
CUTHaN MpU HOpMasnbHOW M3MEepPUTEesNbHOWK YacToTe, aMNAMTYAy KOTOPOro NMOCTENEHHO yBenMYMBalT 40 Tex
nop, Noka Ha BbIxo4e UCNbITyeMoro o60pyaoBaHua He 6yAyT AOCTUTHYTHI -UCKaXeHue n Wwym» MuHyc 40 b
(1 %) nnn cHmxeHne koadduymeHTa ycunenusa 0,3 ab.

PucyHok 35 — MeTog nsmepexus nosiHo aMnnauTyabl aHanoroBoro BbIXOAHOTo CUrHana

MonHy amMnanTyAy aHanoroBoro BbIXO4HOIO cUrHana cnefyet Bblpasutb B 46, nin, BO3MOXHO, B VIS,

6.3.2.2 bBanaHc BbIXO4HOrO curHana

Llenb: nocpeCcTBOM HaCTOSILLEro UCMbITAHUA U3MEPSAIOT CUMMETPUIO c6anaHCMPOBaHHOIO aHanoroBoro
BbIXOJHOr0O cUrHana.

CummeTpusa cb6anaHCUpoOBaHHOrO aHa/I0roBOro BbIXOAHOrO CUrHana UcnbliTyeMoro 06opygosaHmsa onpe-
fenseTca nNpu nojaye Ha BXOJ UCMbITYyeMOro o60py0BaHNA CUHYCOUAA/IbHOTO CUTHana ¢ nepeMeHHoi va-
CTOTOV NPy HOPMaJIbHON N3MepUTENbHON amnauTyge. HeuHBepTUPYOLW Wi 1 MHBEPTUPYIOLW NI TMMObLI BbIXOAA
ncnbITyeMoro 060pyAoBaHuns fOKHbI 6bITh BbiBeeHbl Ha uMnegaHc 600 Om. Bk YaloLW Ml Ba 3/1eMeHTa no
300 Om. obujan ToUYKa KOTOPbLIX BbiBefeHa Ha KneMMy 3a3eM/IeHUs BbiXofa WUCMbITyeMoro o60opyfoBaHus, ¢
[OMNONHUTE NIbHBIM UMNegaHcoM 600 OM. Ha KOTOPOM CeJIEKTUBHO U3MepSAI0T HecbanaHCUPOBaHHYO aMNANUTY-
Ay. CM. pucyHok 36. CumMeTpusi Ha BbIXO4e A0/KHa NpeacTaBnATb Co60i oTHOWeHNe anddepeHLansHoMl
amnanMTyAbl BbIXOAHOTO CUTHAMa UCIbITyeEMOro 060pyAoBaHns kK HecbanaHCMPOBaHHOW aMNANTy e, BbipaxeH-
Hoe B AB, 1 OHa Ao/KHa 6bITb U3MEpeHa B AnanasoHe 4yacTtoT Mexay 20 'y n BepxHei rpaHu4HoOl YacToTo,
npu CTYNeHsiX BENMUYNHOW He 60ee OAHOI OKTaBbl.

300R
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PucyHok 36 — MeTog n3MepeHns 6anaHca BbIXOAHOr0 curHana

Pe3ynbTatbl 4OMKHbI GbITb NPUBEAEHbI B BUAEe rpaduka c 4acToToli (NpeAnoyTUTENbHO B NorapugmMmye-
CKOiA WKane), 0T/IOKEHHOW no ocu X, n 6anaHcoM BbIXOAHOTO curHana, B geyméenax, no ocu Y. AnbTepHaTnB-
HO MOXHO NPeaCcTaBUTb MHAUBUAYA/bHbIE PE3YNbTaTbl NPY BEPXHEN U HUXHEeNR CTaHAAPTHbLIX YacToTax NMoMex.

MpumeyvaHnsa

1 Pesnctopbl 300 OM AO0MXHBI TOYHO COOTBETCTBOBATbL APYr APYry, YTOObI TOYHO U3MePUTb GanaHc BbIXOAHOTO
curHana. MpegnouTuTenbHbIM ABNAeTca coBnagenune fo 0,01 %. xoTa Ana 60MbWMUHCTBA 060PyA0BaHNA COOTBETCTBIE B
npepenax 0,1 % saBnaeTtcs afekBaTHbIM. [py NpoBefeHNN N3MEPEHNI HA UCMBITYEMOM 060PYA0BAHUN, KOTOPOE HE MOXET
npuBOANTL B AeiicTBUe AnddepeHunanbHyo Harpysky 600 OM. MOXHO COOTBETCTBEHHO MaclwTabupoBaTb TpU pe3ncTopa.

2 [ins 6onee cTpororo metoAa usmepeHus 6anaHca BbIXOAHOTo curHana cm. IEC 60268-3.
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6.3.3 XapakTepucTukn uncposoro exoaa

6.3.3.1 O6wmne nonoxeHus

[onxeH 6bITb ONpeAeneH ctaHAapT ANa nHtepdelica, KOTOPOMY AO/KHbI COOTBETCTBOBATbL BCe L po-
Bble BXO/bl, BKIOYasA NHO6YI0 NPUMEHUMYIO CTENEHb WU YPOBEHbL efnHOo06pasns. Jo/mkHbl ObiTb BKIOYEHDI
nwbble, NnpefHa3HavYeHHbIe 418 3TOr0 BXOAbl 418 OMOPHOr0 CUHXPOUMMYIbCa.

Mopxoaswme MmeToabl UCNbITAHUIA COOTBETCTBUS UCNbLITYEMOro 060pyA0BaHNS BbIXOAAT 3a npegensl 06-
nactu AeicTBuA HacToALWero ctaHfjaprta, U ux cnefyeT YCTaHOBUTb CO CCbIJIKOW Ha COOTBETCTBYIOLWMIA CTaH-
fapT. B o6uiem cnydyae cnepyet NpUMEHATb MeTOAbl 4151 YCTAHOBEHUA 06paboTKM Ha BXOAE Kak ayamno-, Tak
N HeayAMOAaHHbIX U UX BOCNPUUMUYMBOCTM K COOTBETCTBYILMM NapameTpam kKayecTBa HOCUTeNs, BKA4as
TOYHOCTb ONMpejeneHnsa 4YacToTbl AUCKPeTU3aLMm N HeyCTONYNBOCTb CUHXPOHMU3ALUN.

6.3.3.2 lnnHa cnosa BXOAHOrO curHana

Llenb: nocpeACcTBOM HACTOALWETO UCMbITAHWA ONPEeAEeNnaT YNCN0 aKTUBHbLIX ayAnMobuT. KoTopoe BOCNpu-
HUMaT LM poBble BXOAbl MCNbITYyeMOro obopyaoBaHusa, kak onpegeneHo B n. 3.14.

[nvHa cnoBa BXOAHOIO CUrHana sBASAeTCs BaXHON, NOCKO/bKY OHa onpefenseT aMnauTygy BO3MyLye-
HUA reHepaTopa, NPUMEHSAEMYI0 NpU NPOBEAEHUN APYTUX U3MEPEHUI, BKAKOYAKOWMX 3TOT BXOL UCMNbITYEMOro
o6opyaoBaHuna. nnHa cnosa BXOLHOTO cUrHana MoxeT OblTb YkazaHa M3rotosutenem uau (ecnv oHa He yka-
3aHa) ee MOXHO BbIBECTU C NOMOLLbIO CNefyloLnX MeTo40B.

B ncnbiTyeMom 060pyA0BaHumM, B KOTOPOM HacTb €AUHUYHOTO YCUTEHWUS JOCTYNHA C UCMbITYEMOro Lund-
pOBOro Bxoja Ha LU pPOBON BbIXOA C 60MbLUE UM paBHOW ANMHONM cNoBa, ANNHY C/OBA BbIXOAHOMO cuTa-
na MOXHO YCTaHOBUTb NyTeM MpoOBefeHUs U3MepeHus AMHaMWYecKOro AuanasoHa 3TOW yacTu, yCTaHOBUB
nepBoHayYasnbHO AJ/IMHY C/nOBa reHepartopa A/INHON 12 6uT. 3aTem ANMHY cloBa reHepaTopa yBennyuBaloT
nocnegfoBaTenbHO No0 OAHOMY GUTY 3@ O4MH pa3 1 OTMeYalT U3MEHEHNE B U3MEPEHUAX AUHAMUYECKOTO AMua-
nasoHa. [lnimHa BXOAHOIO C/10Ba COOTBETCTBYET TOMY MOMEHTY, KOrfja yBe/finyeHne A/inHbl BbIXOAHOIO c/ioBa
reHepaTtopa Ha OAWH 6UT NPMBOANT K YBEIMYEHUIO AMHAMUYECKOTO Anana3oHa MeHee Yyem Ha 3 ab.

Mpu apyrux obcTtoaTenbcTBax A/IMHY BXOAHOrO C/0Ba MOXHO YCTaHOBUTb, CTUMYNMPYA BXOA nocne-
[0BaTe/IbHOCTbIO UMMNY/NILCOB C YCTAHOB/IEHWEM BCeX OUT Ha HY/b, 3a UCKIOYEeHWeM OfHOro 6urta, KOTO-
pblli nmeeT nocnegosatenbHocTb 1,1.0,0. Korga nameHswwWwmiica 6T HaxoauTca BHYTPU A/INHBLI BXOAHOTO
cfoBa, M3MepeHue cenekTUBHOW aMnAuTyAbl Npu ofHol yeTBepTn wara guckpetusauun (fj4) Ha Bbixoge
ncnbiTyeMoro o6opyAoBaHnsa MOXeT 3apukcupoBaTb akTUBHOCTb 6uTa. Mpu n3MeHeHUn 6uta HUXe 4INHbI
BXOAHOrO C/10Ba Npu nogadve Ha BXo[ LM POBOro Hyns HEBO3MOXHO ONpeaennTb U3MEHEHNA B MU3MEPEHHOIA
amnnutyge.

6.3.4 XapakTepucTukn unc poBOoro Bbixoaa

6.3.4.1 O6wmne nonoxeHus

[omxeH 6bITb ONpeAeneH cTaHaapT 4N nHTepdelica, KOTOPOMY AO/MKHbLI COOTBETCTBOBATL BCE LM po-
Bble BbIXO/Abl, BK/OYasA /0OYI0 NPUMEHNMYIO CTENEHb WX YPOBEHb eAnHo06pasns. [o/kHbl 6biTb BBEAEHbI
nobble npefHasHavyeHHble 415 3TOro BbIXOAbl A/151 ONOPHOr0 CUHXPOUMMY/bCA.

MoaxoAasuwme MeToAbl UCMbITAHUSA HA COOTBETCTBME UCMbITYEeMOro o60pyAoBaHUsA BbIXOAAT 3a npefje-
Nbl 06n1acTn AeicTBUA HacTosIWero ctaHjapTa, U Ux cnefyeTt yCTaHOBUTbL CO CCbIJIKOW Ha COOTBETCTBYIOLLUIA
cTtaHgapT. B obuiem cnyyae cnefyeT NpUMEHATb MeTOAbl ANA onpejeneHns o6paboTKn Ha BbIXo[e Kak ay-
ANO-. Tak N HeayAMOAaHHbIX U X BOCMPMMMUYUBOCTM K COOTBETCTBYIOLWMM NnapamMeTpam kayecTBa HOCUTens.
ANns npefHa3HaYeHHbIX /15 3TOr0 BbIXOA0B ONOPHbLIX CUHXPOUMMYNLCOB TakXe [O/KHbl 6biTb BBEAEHbI NPU-
Cyline UM XxapaKTepPUCTUKN HEYCTONUYMBOCTM CUHXPOHM3ALNM N NepeAadn HeyCTONYMBOCTN CUHXPOHM3AL NN,

6.3.4.2 lnnHa BLIXOAHOTO C/ioBa

Llenb: nocpefcTBOM HaCTOALWEro UCNbITAHUSA ONpeAensioT YNC/IO0 aKTUBHbIX ayanobut. koTopble nepe-
[lalTCA C BbIXOJ0B UCMNbLITYEMOro 060pyj0BaHus, Kak onpeaeneHo B n. 3.24.

ONvHY BbIXOAHOTO C/floBa ONpeAensoT, Habngas akTMBHOCTb 6UT Ha UMM POBOM BbIXOA4E C MCMO/b30-
BaHMeM ob6opyfoBaHuUs, NPUrofHOro AN ykasaHHOro craHfjapra Ha uHTepdeiic. [lnnHa BbIXOAHOroO cnosa
npeacTasnsfeT coboit yncno Hanbonee 3Ha4YMMbIX BUT. KOTOpble He NepefalnTCs HeMpepbiBHO B BUAE /IOTU-
4YeCcKoro Hyns.

MpumeyvaHnsa

1 Ecnmn ANNHY BbIXOA4HOTO C/i0OBa MOXHO peryimpoBaTtb, AO0JIXHa 6bITb yCTaHOB/ieHa ANMHA BbIXOAHOro crsioBa,
ncnonb3lyemas ANs Kax[oro namepeHus. MoxeT 6biTb YA406HO ykasaTb, UTO HEKOTOpble U3MepPeHUs MPOBOAAT NpU He-
CKONbKMX ANMHax csoBa.

2 [nvHa BbIXO4HOrO c/0Ba cama no cebe He siBNAeTCA nokasaTenem kayecTsa (ay,quocmrHana), TakK Kak cogepxa-
HUe GUT HU3LWero nopsagka He npegnosiaraeTcsa U He OueHuBaeTCda Npu N3SMepPeHNn akTUBHOCTH 6uT.
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MpunoxeHune A
(o6s3aTenbHoe)

AnbTepHaTUBHble METOAbl U3MeEpPEeHNi

A.1 O6wmre nonoxeHns

HacToAwunit ctaHaapT ycTaHaB/iMBaeT B OCHOBHOM TPaAWLMOHHbIe MeTOo/Abl UCAbITaHWiA, UCNONb3YlOLWNe NPOCTbie
CUHycoufanbHble BXOAHblE (UCMbITATENbHbIE) CUTHA/BLI U OCHOBHble CENEeKTUBHbIe W OCTATOUYHble MeTOoAbl U3MepPeHWi.
Takue TEXHONOTUWN UCMbITAHUIA MCMOMbL3YIOTCSA NOTOMY, YTO OHU NPUMEHAIOT NPOCTOE aHa/lioroBoe WcnbiTaTenbHoe 060-
pyAoBaHue. OfHaKo TakMe MeToAbl UCMbITaHWI LOCTATOUYHO ANUTENbHbI, N KaX/blii MeToa UCNbITAHU ocyllecTBNAETCA B
onpefenieHHO’ nocnegoBaTelbHOCTK. [laxe NMOBTOPHbIE U3MEPEHUsi, NPOBOANMbIE C MOMOLLbI0 aBTOMaTU4YeCKNX passep-
TOK. ABNAOTCA NocneoBaTefibHbIMU U MeNEHHbIMU.

CoBpeMeHHOe ncnbiTaTesbHOe 060py0BaHMe MO3BONMSET NPUMEHSATb KOMMNEKCHble BXOAHbIE (MCMblTATENbHbIE)
CUTHanNbl U CNOXHbI FFT-aHann3 npu HU3KOI ero cToumMocTu. Takne TEXHOOTUM NO3BONSAIT OxapakTepnsoBaTb MHOrue
CBOWCTBA UCNbLITYEMOro 060pyA0BaHNA NOCPECTBOM OTK/IMKA HA €ANHUYHbI/ BXOAHOW (MCNbITATeNbHbIA) curHan. Takum
o6pa3oM, onpeAennTb XxapakTepPUCTUKN NCMbNYyeMOoro o60pyA0BaHNA MOXHO 3HAYUTEeNIbHO GbicTpee, YeM 3TO BO3MOXHO
npu UCMNonb30BaHNMN TOMbKO TPAAULMOHHBIX CpeAcTB. Kpome TOro, Npy UCnonb30BaHWN Taknx TEXHOIOTUI BO3MOXHO 60-
NleB TWaTe/IbHO OXapaKkTepn3oBaTb UCTMbITYyeMOe 060pyA0BaHUE, HEM 3TO MOXHO NOYUYUTb NMPU UCNOIb30OBAHUN MPOCTbIX
CUHYyCOUAANbHbIX BXOAHbIX (MCAbITATE/IbHbIX) CUTHANOB.

A.2 CUHXPOHHbIA MYNbTUTOHANbHbLIA aHanuns
A2.1 O6uwmne NoNOXeHNSA

MynbTUTOHANbHbIA aHannW3 BkAO4YaeT BO3felcTBME Ha UCnbiTyemMoe o60pyAoBaHWe BXOAHLIMU UCMbITATENbHbIMY
CUrHanamy HeckonbKnX 4acToT OAHOBPEMEHHO M aHanM3 BbIXOAHOTO cUrHana meTogamun Ha ocHoBe FFT-aHanusa. Takoi
MeToZ N0o3BO/ISSEeT NPOBECTU HECKO/IbKO U3MEpPEeHU i 04HOBPEMEHHO MO MHOTUM KaHanam, ecaim 3To TpebyeTcs.

CneuunanbHblii cnyyail MynbTUroHanbHOro aHanusa TpebyeT, UTo6bl reHepupoBaHMe U aHanun3 4yacToT AuckpeTusa-
LuKn 6bINN UAEHTUYHBIMU, B Mpejenax O4YeHb Manoro gonycka. B aTom cnyyae BXOAHOW McCNbITaTeNbHbI CUTHAN MOXET
6bITb TakNM, YTOGbI NocneayoWwnii FFT-aHanM3 MoOXHO 6bl/10 NPOBECTU NPU «MHOTOOKOHHOI- 06paboTke Npw ycnosuu,
4YTO KaXAblii TOH BXOAHOTO UCMbITATE/IbHOTO CUTHANa 3aHMMan ToNbKO OAWH 6UH (O4UH 3NEeMeHT) nonyyeHHoro FFT. 3ToT
MeTOo/, U3BECTEH KaK «CUHXPOHHbI MyNbTUTOHANbHbI aHann3», 1 OH o6n1afaeT MHOTMMUW NONE3HbIMK CBOicTBaMU. Huxe
npuBefeHHble NOANYHKTbI ONMUCbIBAIOT HAGOP METOA0B, OCHOBAHHbIX HA CUHXPOHHOM MYNbTUTOHANIbLHOM aHanuse.

CUHXPOHHbIA MY/IbTUTOHANbHbLIA aHANN3 MOXHO NMPUMEHSATb K UCMbITYEMOMY 060PYA0BaHUIO C aHA/IOTOBLIMU UK
LM pPOBbIMK BXOAAMMN W BbIXOAAMMU, €CNUN YacTOThl AUCKPETH3aLMM reHepaTopa curHana UcnbiTyemoro o6opyAoBaHus u
aHanusatopa curHana MoryT 6blTb CUHXPOHHbIMU. DTO Npucyle G60NbWUHCTBY LUK PO-UNEDPOBLIX BUAOB MCMbLITYEMOro
060pyf0BaHNS: U 3TO IETKO MOXHO OpraHW3oBaTh B KPOCC-AOMEHHbIX BUAAX UCNbITYEMOro 060pyAo0BaHus, NyTEM CUH-
XpOHM3aLMn aHanoroBoro reHepatopa UM aHanusaTopa C 4acToTol AUcKpeTu3auumn mcnbiTyemoro o6opypoBanus. Ans
UM po-untpoBOro NCNbITYEMOro 060pyA0BaHUA, TAe BXO W BbIXOA UMEKT pas3/inyHble WM aCUHXPOHHbIE YaCTOThbl AUC-
KpeTusauun (Hanpumep, B Npeo6pasoBaTeNisix YacToTbl AUCKPETU3ALUUN), CUHXPOHHbIA MyNbTUTOHANbHbI @aHaNN3 HeNb3s
MCcnonb3oBaTh, 3a UCKOYEHMEM CNnyvasi, Koraa aHanmsaTop curHana cnoco6eH NPoBOAMUTL NMOBTOPHYH AMCKPeTU3aLuto
BXO/HOTO CUrHanNa, YTo6bl OH CTPOro COOTBETCTBOBA YaCcTOTe ANCKPEeTU3aLumn reHepatopa curHana.

[lna Bcex onucaHHbIX HWXe MeToA0B, 3a UCK/TDYEeHNEeM 0CO060 OrOBOPEHHbIX CyyaeB, UCNbITyeMoe o6opyoBaHue
nMeeT KOH(UIypaumu co cTaHAapTHbIMW HacTpolikamMmu, kak onucaHo B n. 5.4. Ecnv ncnonb3ywT Apyrne HacTpoiku, 3To
[OMKHO 6blTb ICHO OFOBOPEHO.

A.2.2 BxogHOI curHan (M3smepuTenbHbli curian)

Ha ncnbiTyemoe o6opyfoBaHue cnegyeT nojgasaTb BXOAHbIe UCMbITATENbHbIE CUTHANbI, B3ATbie U3 Tabnuubl A.1,
C ANVHON nepuoga 2M. cogepxale CyMMy MHOTMX CUHYCOWAaNbHbIX CUTHANOB, pacnpeAeneHHbiX No BHYTPUMOIOCHO-
My AunanasoHy 4acToT, NpuyemMm BCe TOHa, cojepxauimeca B Tabnuue BOMH, 3akno4alT B ce6e YeTHOE YMC/IO MOJHbIX
nepnoaos.

JL0NXHO 6bITb YCTAHOB/IEHO KO/IMYECTBO TOKOB, YacTOT W aMNAUTY/ B KOMNAEKTe TOHA, a Takke AnnHa 3anucu (2n).
Mo ymonuaHuio cnegyeTt Ucnosib3osaTtb 12 TOHOB, PACMNONOXEHHbLIX N0 IOrapuMUYECcKol WKane, Kaxabli ¢ aMNAUTY A0
MUHYC 204615, 3aknoueHHbIX B npegenax AfWHbl 3anucy U3 16 384 umnynbcos. [0S yactoThl guckpeTtusayumn 48 Ky v
BEpPXHeN rpaHnyHoi yactoThl 20 KL, OTPEryiMpoBaHHbie 4acToTbl NpuBeAeHsl B Tabnuue A.1.

Mpu Heo6X0AMMOCTN HOPMAaNbHOW YacTOTOW U3MEpPeHUsa A0/KEH ObiTb TOH. 6nnxaiwmnii kK yactote 997 Iy (ToH
Homep 7 B Tabnuue A.1).

Ecnu BO3MOXHO MCNONb30BaTb OAUH U TOT X€ KOMNAEKT AUCKPEeTHbIX 3HAYEeHUA Npn pasNnyHbIX HacToTax guckpe-
TW3aLuuun. ToO BHYTPUMNONOCHY 061aCTb 06bIYHO MaclITabupyloT No YacToTe AUckpeTu3aunu.

A .2.3 AHanus

A.2.3.1 Obwmne nonoxeHns

BbIXO4HOI curHan ucnbiTyemMoro o6opyfoBaHusi cnegyeT aHann3MpoBaTb, HakanauMBas 2n AUCKPETHbIX 3HaUYeHui
curHana n npoeoas FFT-aHanus (6e3 OKOH) HaKOMMEHHbIX 3HAYEHUIA. MonyyeHHbIli HA6Op faHHbIX NO3BONAET Henocpes-
CTBEHHO paccynTaTb MHOTUE XapaKTepPUCTUKN UCMNbITYEMOro 060pya0BaHns, onpeaeneHHbie HUXe.
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Ta6numua Al — Bo/fIHOBble NapameTpbl BXOAHOIO UCMbITATE/IbHOTO CUTHaNa

Homep ToHa 3apgaHHas yactoTa, A. 'y 3apaHHas yactoTa. 8. '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 3 041.02 3 046.88

10 5 695.31 5701.17

1n 16 675.78 10 681.64

12 20 003.91 20 009.77

MpumeuyaHne — [Ns U3MEPEHUA NepekPecTHbIX NOMeX Mexay kaHanamv npeanaraetcsa ABa anbTePHATUBHbIX KOM-

nnekTa 3afaHHblX YacToT, Kak 37O OnucaHo Hwxe. Ecnn nepekpecTHble NOMEXW He U3MepslT, HE06X04MMO MCNONb30BaTbL
TO/IbKO O4MH KOMNNEKT 3afaHHbIX 4acToT.

A.2.3.2 MynbTUTOHaNbHbIN KODdUuMeHT ycuneHns (MKY)

MynbTUTOHaNbHbIN KO3 PULNEHT yCUNeHNs cnefyeT paccunTbiBaTb Kak OTHOLWEHNE aMNAUTYAbl NONYYEHHOro nNpu
HOpMasbHOI YacToTe N3MepeHNa TOHAa kK NepejaBaemMoil amnauTyae TOHa, BbipaxeHHoe B Ab.

A.2.3.3 MynbTUTOHaNbHbIN MexXKaHanbHblli 6anaHc koapdurunenta ycunenna (MTB)

MynbTUTOHaNbHbIE MeXKaHanbHbIl 6anaHc koaduynernTa ycuneHns cneayeT pacCiuTbiBaTb Kak OTHOWEHNE am-
NANTYAbl NONYYEHHbIX NP HOPMa/lbHO YacToTe U3MEPEHUA TOHOB MeXAY ABYMA U3MEPAEMbIMY KaHanaMu, BbipaxeHHoe
B A6. Ecnn n3mepeHusa nposoasTt 60nee yem Ha ABYX KaHanax, My/NbTUTOHa/bHbIi MeXKaHanbHbIi 6anaHc koadduym-
eHTa YCUNeHUa [OoKEeH NPeACTaBNATL 060l OTHOWEHWE CaMOi 60NbLION N3MEPEHHOU aMNANTYAbl K CaMoli ManeHbKo.

A.2.3.4 MynbTuTOHaNbHaa 4acToTHasa xapaktepuctuka (MUX)

MynbTUTOHANbHYIO YaCTOTHYIO XapakTepucTuky cnegyet paccyuTbiBaTb MyTeM pacyeTa OTHOWEHWA amnanuTyAbl
KaXAoro nNony4yeHHoOro ToHa K aMnauTyge, nosy4eHHOW Npu HopManbHOI YacToTe usmepeHus, B ab.

PesynbTat cnegyeTt NnocTpouTb B BUAe rpaduka, 06beANHAOLWETO TOUYKW, NONYYEHHbIE N3 OTHOWEHUA A4NA KaXA0ro
TOHA, C YacTOTOW, OTNOXEHHON! Mo ocu X. 1 KO3 PULUNEHTOM YCUNEHNA, OTIOXKEHHbLIM No ocu Y. Lkana no ocn X gonxHa
6bITb NMHEHON, ecnn 6bINN ykasaHbl TOHA, IMHEWHO OTCTOsWMe APYr OT Apyra, U norapudgmuyeckoil B cnyyae TOHOB,
pacnosioXeHHbIX N0 NOrapuMUYecKoMy 3aKOHY.

A.2.3.5 MynbTukaHanbHas pa3oBas xapakrepucTtumka (M®X)

dasy KaxAoro nNosy4YeHHOro ToHa caeayeT pacCHMTbiBaTb Kak apKTaHTeHC OTHOWEHUA MHUMOTO U AeliCTBUTENbLHOTO
KOMMOHEHTa KOMMNaeKcHOro pesynbTata FTT. ®a3y npu kaxfoi yactoTe ToHa cneAyeT HOPMann3oBaTb N0 OTHOLWEHU K
hase, paccunTaHHOW ANA NONYYEHHOW HOPManbHOW YacTOTbl U3MEPEHUS.

PesynbTat cnefyet nocTpouTh B BUAe rpadpmka, 06beNHAOLWEr0 TOYKM, NONYYEHHbIE U3 HOPMannM30BaHHOW a3kl
ONS KaXAoro ToHa, € 4acToTOol, OT/IOXEHHOI no ocun X, n dasoii, oTnoxeHHol no ocu Y. Wkana no ocn X gonxHa 6biTb
NuHelRHON’, ecnmn 6bINN yKkasaHbl TOHA, IMHEHO oTCcTosWMe APYT OT Apyra, U norapugmuyeckoii B cnyyae TOHOB, pacno-
NOXEHHbIX N0 NorapuMnyeckomy 3aKkoHy.

A.2.3.6 MynbTuTOHanbHoe nckaxexnne (MTU)

NMpumeuaHne — Kak npaBunio, Heuenecoo6pasHo NPOBOAMTL pasNnuMe MexXAy WCKaXKeHUEeM TapMOHWKU K
MHTEPMOAYNAUMOHHBIMW NPOAYKTAMW C UCMNOJ/Ib30BAHMEM MY/IbTUTOHANLHOTO aHanusa. /3 aTux coobpaxeHuii 06bI4HO
paccunTbiBalOT 06LLEE UCKAXKEHNME.

MynbTUTOHANbHOE UCKaXeHWe CnefyeT paccumTbiBaTb Kak CpefHeKBajpaTUYHOe 3HauyeHne CyMMbl 6UHOB (4BO-
UYHbIX 3/IEMEHTOB), UMEKLWUX YeTHOe 3HaYeHne B FFT, KoTopble He cofepXxaT TOHOB BXOAHOIO UCMbITATENbHOMO CUTHA-
na. Pe3ynbTaT MOXHO Bblpa3uTb B a6CONMOTHbIX eguHuuax (4BM5 nnu Vanl. unm ero MoXHO BbipasuTb N0 OTHOLWEHUIO K
aMnanTyae nosiyHeHHOTo NPu HOPMasibHOW YacToTe U3MEPEeHUs ToHa, B Aeunbenax Uam npoueHTax. Ha oTHOCUTENbHbI
pe3ynbTaTt CyLeCTBEHHO B/IMSIET KOMYECTBO NPUMEHSEMbIX TOHOB.

B3BeLlEeHHbIi UM OTpaHUYeHHbI Mo Ananas3oHy pesynbTaTt (10XHO NOMYyYUTb NyTeM YMHOXEHNUS GUHOB ([BOUYHBIX
anemeHToB) FFT Ha oruGatouyto Tpe6yeMoii B3BeLWEHHON XapakTepucTuk1 nepes ux CyMMUpoBaHuem.
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Fpadhnyeckyio 3aBUCUMOCTb MY/IbTUTOHANBHOTO MCKaXEHUSA OT 4acTOTbl MOXHO NOCTPOUTL NyTEM WHAWKALUM am-
nANTYy [ 6UHOB (ABOUYHBIX 3/TEMEHTOB) NCKAXEHWUA NN NYTEM CYMMUPOBaAHUA 3TUX 6UHOB (4BONYHbLIX 3/IEMEHTOB), HANpPu-
Mep. B nonocax TpeTbeii YacTu OKTaBbl.

A.2.3.7 MynbTUTOHaNbHbIA Wym (MTLL)

MynbTUTOHANbHbLIN WYM CnejyeT paccyuTbiBaTb B BUAE Y[BOEHHOrO CpejHeKBafpaTuYHOro 3Ha4eHus CyMMbl He-
YeTHbIX 6MHOB (ABOMNYHbIX 3N1eMeHToB) B FFT. Y iBoeHne Heo6X0ANMO ANA TOro, YTO6bl BKAOUYNTL WYM. KOTOPbIA, kKak npea-
nonaratwT. NPUCYTCTBYET B YETHbIX GMHAX (ABONYHbLIX 3/IEMEHTaX).

B3BeLeHHbI UM OrpaHNYEeHHbI N0 Anana3oHy pesynbTaT MOXHO NONYYNTb NYTEM YMHOXEHUS GUHOB (4BOUYHbIX
anemeHToB) FFT Ha ornbatwuyo Tpebyemoil B3BELWEeHHOW XxapakTepucTukn nepes, CyMMUpoBaHueMm.

padhuyeckyto 3aBUCMMOCTb CMEKTPa WymMa MOXHO NOCTPOUTb NYTeM MHAMKALUN aMnNanTys 6WHOB (ABOWNYHbLIX 3ne-
MEHTOB) WIyMa UAW NyTeM CYMMWPOBAHUS 3TUX GUHOB (ABOUYHLIX 3/IEMEHTOB), Hanpumep, B nonocax TpeTbeil YacTn
OKTaBbl.

A.2.3.8 MynbTUTOHanbHoe nckaxeHne v wym (MTU n L)

MynbTUTOHANbHOE WCKaXeHWe W WyM cnepyeT paccyuTbiBaTb Kak cpegHekBajpaTUyHOEe 3HauyeHWe CyMMbl BCeX
6VMHOB (ABOMYHbIX 3/IeMeHTOB) FFT, He cogepXalux TOHOB. OTOT pe3y/bTaT MOXHO Bblpa3uTb B a6COMOTHbIX eAnHuLax
(6B"5 unn VMK) nnu ero MoxHoO CooTBETCTBYIOLLUM 06pPa3oM Bblpa3nTb OTHOCUTENbHO aMNANTY /bl NOYyYEHHOTO NPU HOp-
MasibHO yacToTe M3MepeHua ToHa, B feuynbenax nnm npoueHtax. Ha oTHOCUTeNbHbIN pe3ynbTaT CyWeCTBEHHO BaMsAeT
KONIMYECTBO NPUMEHAEMbIX TOHOB.

B3BeLeHHbI NN OrpaHMYEeHHbI N0 AnanasoHy pe3ynbTaT MOXHO NONYYNTb NYTEM YMHOXEHUS GUHOB (4BOUYHbIX
anemeHTOB) FFT Ha ornbatouyto Tpebyemoii B3BeleHHO xapakTepucTukn nepes CyMMUpoBaHnem.

Ipadunueckylo 3aBUCMMOCTb CMeKTpa My/bTUTOHANIbHOIO WCKaXKEHUS U WYyMa MOXHO MOCTPOUTL NyTeM UHAMKaLUK
aMnanTy/, HeTOHabHbIX GUHOB (ABOUYHbLIX 3/IEMEHTOB) WX NYTEM CYMMUPOBaHUA 3TUX (ABOUYHbLIX 3/1EMEHTOB), HaNpu-
Mep. B AnanasoHax TpeTbeli 4acTu OKTaBbl.

A.2.3.9 MynbTUTOHaNbHbIE MEXKaHas/ibHble NepeKkpecTHble NoMexu

Ana n3mepeHna MyNbTUTOHANIbHbLIX MEXKaHaNbHbIX NEPEKPEeCTHbIX MOMEX Ha KaHasbl, Ha KOTOPbIX NPOBOAAT U3-
MepeHus. cnefyeT nogaBaTb pas/iMyHble HacTOTbl C UCMONb30BaHMeM kak Ha6opa A. Tak n Ha6opa B 3agaHHbIX 4acToT 13
BblWIENpPMUBEJEeHHO Tabnunubl.

3aTeM MOXHO paccunTaTb MYyNbTUTOHaNbHble MeXKaHaflbHble MepekpecTHble NomMexu npu nw6oi YactoTe, pac-
CYMTbIBASA OTHOWEHWE NONYYEHHOW amnauTyabl B 6MHax (B 4BONYHbLIX 31eMeHTax) B OAHOM kaHane 6e3 nogayn curHana
K amnnutyge 6MHOB (4BOMYHbLIX 31EMEHTOB) NOMeX B APYrOM KaHane: nepekpecTHyl0 nomexy BbipaxatT B Ab. Cnegyet
o6paTUTb BHUMaHWe, 4TO NepekpPecTHY noMexy npu A > B 1 B > A MOXHO paccynTaTb N0 OTAENbHOCTH.

MOXHO NOCTPOUTL rpauyeckyto 3aBUCUMOCTb XapakTEPUCTUKN NepeKPecTHbIX MOMeX 0T 4acTOTbl.
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CBefleHNss 0 COOTBETCTBUN MEXIOCyAapCTBEHHbIX CTaH4AapTOB
CCbINOYHbIM MeXAYyHapoAHbIM CcTaHAapTam

Ta6nuya OA1

0O603HaueHNe U HaMEeHOBaHNE CCbIIOYHOTO MeXayHa-
poAHOro cTaHgapTa

IEC 60268-1 O6opyaoBaHMe 3BYKOBbIX CUCTEM —
YacTb 1: O6wme nonoxeHns

IEC 60268-2, O60pyf0oBaHNe 3BYKOBbIX CUCTEM —
YacTtb 2: Pa3bsACHEHWE OCHOBHbIX TEPMWUHOB U CMoO-
co60B pacyeTa

IEC 60958-1 Uwudposoit ayauouHtepdeiic —
YacTb 1: O6wume nonoxeHns

IEC 61260 3nekTpoakycTuka — OKTaBHble hunb-
TPbl U APOGHO-OKTaBHbIE (DUALTPbI

IEC 61606-1 Aygno- u ayguosBupeoobopyposa-
Hue — KOMNOHeHThl UupoBoil ayamoannaparty-
pbl — OCHOBHble METOAbI N3MEepeHusa ayjnoxapak-
Tepuctuk — Yactb 1: O6ume nonoxeHus

AES11-2003 Mpaktuyeckne PekomeHnpgauun AES
Ana undposoii aygnoannapaTypbl — CUHXpPOHM3a-
uma undgposoro ayamoo6opynoBaHus gNa CTyAui-
Holi pa6oThbl

CTteneHb COOT-
BETCTBUA

0T

10T

10T

O603Ha4YeHre 1 HauMeHoBaH1e COOTBETCTBYIOLLE-
IO MEXroCy4apCTBEHHOrO cTaHaapTa

FOCT IEC 60268-1—2014 OGopyaoBaHue
3BYKOBbIX cucTem. YacTtb 1. O6wue nonoxe-
HUs

FOCT IEC 60958-1—2014 WHTepdpelic und-
poBOil 3BYkOBOW annapatypsl. HacTb 1. O6-
ujne NonoxXeHUs

FOCT IEC 61606-1—2014 Ayano- u ayauo-
BM3yanbHoe o6opyaoBaHne. KOMMOHEHTBI
undpoBoii ayamoannapatypbl. OCHOBHble
MeToAbl M3MepeHua ayamnoxapakTepucTuk.
Yactb 1. O6Wwme nonoxeHus

* COOTBETCTBYIOLW NI MEXrocyfapCTBEHHbIi cCTaHfapT OTCYTCTBYeT. [l0 ero yTBepXAeHWs pekoMeHayeTcs uc-
nonb30BaTh NEPEBOA Ha PYCCKWIA A3bIK JAHHOTO MeXAYHapoAHOro cTaHAapTa. MepeBof AAHHOTO MeXAyHapOoAHOro
cTaHjapTa HaxoauTcs B depepanbHOM MHPOPMALMOHHOM (POHAE TEXHUYECKUX PernamMeHToB 1 cTaHAapToB.

MpumeuaHne — B HacTosiwei Tabnmue MCNONb30BAHO clejytoliee YyCIOBHOe 0603HAYeHNe CTeNeHn co-

OTBETCTBUA CTAHAapPTOB:
- IOT — npgeHTUUHbIE CcTaH4apThl.
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FOCTIEC 61606-3—2014

Bubnuorpadua

IEC 60268-3 Sound system equipment — Part 3: Amplitiers (O6opyaoBaHue AN aKyCTUYECKUX CU-

(M3K 60268-3} cTeM — YacTb 3: Ycunutenn)

IEC 60748-4-3 Semiconductor devices — Integrated circuits — Part 4-3: Interface integrated circuits —

(M3K 60748-4-3) Dynamic criteria for analogue-digital converters (ADC) (MonynpoBoAHUKOBbIE YCTPOIi-
cTBa — WHTerpanbHble cxeMbl — YacTb 4-3: VIHTerpanbHble cxembl WHTepdeiica —

OvHamunyeckne KpuTepuUn 4N aHanoro-undposbIx Nnpeo6pasosaTeneit)

IEC 61938 Audio, video and audiovisual systems — Interconnections and matching values —
(M3K 60748-4-3) Preferred matching values of analogue signals (Ayguo-, Bugeo- n aygunosugeocucre-
Mbl — B3auMHble coefuHeHUs W cornacywlwmnecs BeNnunHbl — [pefnoyTuTebHbIEe

cornacyloumeca BeNMYNHbI aHanoroBbiX CUTHANOB)

AES3-2003 AES standard lor digital audio engineering — Serial transmission formal for two channel
(AEC3-2003) linearly represented digital audio data (CtaHaapT AES ans uncdpoBoii aygnoannaparty-
pbl — ®opmaT nocnefoBaTenbHOW nepegayn Ana LUGPOBbLIX ayANOAAHHbBIX, TMHERHO

npeAcTaBNEHHbIX ABYMS)

AES5-2003 (AEC5-2003) AES recommended practice for professional digital audio — Preferred sampling
frequencies lor applications employing pulse-code modulation (PekomeHgoBaHHas
AES npakTuka ans npodgeccuoHanbHoli uudposoii ayamo-(annapatypbl) — [lMpeano-
YTUTENbHbIE YacTOTbl AUCKPETU3auUUN AN NPUMEHEHW, UCNONb3YLWNUX UMNYNbCHO-
KO OBYI0 MOAYNALMIO)

SMPTE RP104 Cross-Modulation Tests lor Variable-Area Photographic Audio Tracks (McnbiTaHus Ha
(CMAOTE OTyeT 104) nepekpecTHyl mMoaynsuuo ana dotorpauueckux 3BYKOBbIX JOPOXEK C NEPEMEHHOIA
nnowagbto)
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