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Mpeaucnosue

Llenu, 0CHOBHbIE MPUHLMNLI U OCHOBHON NOPAAOK NpoBeAeHMs paboT MO0 MEXroCyaapCTBEHHOW CTaH-
Aaprusauun ycraHosneHsl FOCT 1.0—92 «MexxrocyaapcTBeHHas cucteMa crangaprusayuu. OCHOBHbIE NO-
noxenus» u NOCT 1.2—2009 «MexrocyaapcTeeHHasa cucrema craHgaprusauuu. CtaHaaprsl Mexrocyaap-
CTBEHHbIE, MpaBUrNa M pekoOMEeHAaLUuu NO MEXTOoCyAapCTBEHHOW craHaaprtudauuu. NpaBuna paspabotku,
NPUHATUSA, NPUMEHEHUsI, OOHOBINEHUA U OTMEHbI»

CBepgeHuA O cTaHpapre

1 NOArOTOBJIEH ABTOHOMHOI HEKOMMEPYECKON opraHu3aumen «HayyHO-TEXHUYECKUI LEHTP CepTu-
dhukayum anektpoobopyagoBaHus «UC3My» (AHO HTLUCS «NC3IM»)

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEeXHWYECKOMY perynuposaHuio u metponorum (Poc-
craHaapr)

3 NMPUHAT MexrocyaapcTBeHHbIM COBETOM NO CTaHAapTu3auuu, METPONOrun u ceptudunkauum (npo-
TOKON OT 4 aekabps 2014 r. Ne 46)

3a npuHATUE NPOroNoCoBaru:

KpaTtkoe HaumeHoBaHuWe cTpaHbl no MK Kopa ctpaHbl no MK CokpalyeHHoe HauMeHoBaHue

(UCO 3166) 004—97 (UCO 3166) 004—97 HaLMOHaNLHOro opraHa no cTaHaapTU3auuu
ApMeHus AM MuHakoHOMUKM Pecnybnukn Apmenns
Benapycb BY loccrangapt Pecny6nuku Benapych
Kuprusus KG KblprelacTaHgapT
MongoBsa MD Mongoa-Ctangapt
Poccus RU Poccranpgapt
YabekncraH uz Y3cTaHgapt

4 TMpukasoMm dPegepanbHOro areHTCcTea N0 TEXHUYECKOMY PErynupoBaHuio u metponormm ot 30 ceH-
T156psa 2015 r. Ne 1408-ct mexrocyaapcTeeHHbit ctaHgapt MOCT IEC 61606-3—2014 BBeaeH B A€NCTBUE B
KayeCcTBe HaLUMOHanNbLHOro craHgapra Poccuickon deaepauum ¢ 1 Hos6psa 2016 T.

5 Hacroswmi ctaHgapT U4eHTUYEH mexayHapogHomy cradaapty IEC 61606-3:2008 Audio and audio-
visual equipment — Digital audio parts — Basic measurement methods of audio characteristics — Part 3:
Professional use (Ayauo- u ayauoeusyanoHoe o6opyaosaHue. KoMnoHeHTbl LMcpoBOW ayauoannaparypbl.
OCHOBHbIE METOAbI U3MEPEHUIT 3BYKOBbIX XapakTepuctuk. HYactb 3. NpodeccuoHanbHOEe NpUMEHEHUE).

MepeBod C aHrMMICKOro aA3bika (en).

Mpu npuMEHeHMn HacTosALero cTaHaapTa pekoMeHAYyeTCs UCMNOoMb30BaTb BMECTO CCbINOYHbIX MEXay-
HapoAHbIX CTaHAapPTOB COOTBETCTBYIOLLME UM MEXTOCYAapCTBEHHbIE CTaHAAPTbl, CBEAEHUS O KOTOPbIX NpU-
BeZeHbl B JONOSNHUTENBLHOM Npunoxenun JA.

CTteneHb cO0OTBETCTBUA — naeHtudHas (IDT)

6 BBEJAEH BMNEPBbIE

UHpopmayusa 06 usmeHeHUsax K HacmosawemMmy cmaxlfapmy nybrnukyemcs e exea200HOM uHgopmayu-
OHHOM yKasamene «HayuoHanbHbie cmaHOapmbl», @ MEKCM U3MEHEHUU U NONpasoK — 6 €KeMECAYHOM UH-
gopmayuoHHOM yKkaszamerne «HayuoHanbHbie cmaHdapmbly. B criydae nepecmompa (3ameHbt) urnu OMmMeHb!
Hacmoswezo cmaHdapma coomsemcemsyroujee ysedomrneHue 6ydem onybnuKkosaHo 8 EXeMECIYHOM UHEOP-
MayuoHHOM yKkasamerse «HayuonanbHbie cmaHOapmbly. Coomeemcemesyiowas uHgopmayus, yeedomneHue
U mMeKcmbl pasmeujaomes makke 6 UHGOPMayUOHHOL cucmeme obuje20 nonb308aHusi — Ha 0huyuanbHOM
calime ®edeparibHO20 ageHmemesa rno MexHU4eCKoOMy peayriuposaHuo U Memporsoauu 8 cemu iHmepHem

© CraHgaptuHdgopm, 2015 .

B Poccunckon ®enepaummn HaCToOAWMIA CTAHAAPT HE MOXET ObITb MONMHOCTLIO UNN YACTUYHO BOCNPOMU3-
BEEH, TUPaXXMPOBAH U PacnpoCTPaHEH B Ka4ecTBe oulmansHOro usganus 6e3 paspeleHus PegepansHoro
areHTCTBa No TEXHUYECKOMY PETrYNMPOBaHUIO U METPONOrUn
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BBeneHue

1) MexayHapoaHaa anektpoTexHuyeckas komuccusa (MIK) apnaeTca mexayHapoaHON opraHusa-
Luuen no craHgapru3auum, 06beanHsaIoLWEeN BCe HaLUMOHaNbHbIE 3NEKTPOTEXHUYECKUE KOMUTETHI (HaLMOo-
HanbHble koMuTeTbl MOK). 3agadveint MOK siBnsieTc NnpoaBuxeHne MeXayHapoaHoro coTpyaHM4ecTea Bo
BCEX BOMPOCax, KacaloLwmnxca ctaHaapTmsauum B 06nactu snekTPoTexXHUKM n aNeKTPpoHuKu. Pesynetatom
3TOI paboThl M B A0ONOMHEHNE K Apyron aestensHocTu M3K siBnseTca usaanme mMexayHapoaHbIX CTaH-
[apTOoB, TEXHUYECKNX TPEBOBAHNI, TEXHUYECKUX OTYETOB, NYONMYHO AOCTYNHLIX TEXHU4Yeckux Tpebosa-
Hun (PAS) u pykoBoacTe (B ganbHenwem umeHyembix «Mybnukauum M3K»). Ux noarotoBka nopyyeHa
TexXHM4eckum komutetam. JioGon HauuoHanbHbIi koMuTeT MOK, 3auHTepecoBaHHbIi B 00beKTe pac-
CMOTpPEHUA, C KOTOPLIM UMEET AeNnO0, MOXET y4acTBOBaTbL B 9TOM npeaBaputenbHoin paGote. MexayHa-
pPOAHbIE, NPABUTENLCTBEHHBLIE U HEMPABUTENLCTBEHHbIE OpraHu3auum, koonepupyowmecsa ¢ MIK, Takxe
y4yacteyloT B 3aTon nogrotoske. MOK TecHo coTrpyaHuuaet ¢ MexxayHapoaHOW opraHu3auuel no Cral-
Aaptusauum (MCO) B COOTBETCTBUM C YCNOBUSMU, ONPEAENEHHBIMU COMMNaLlLEHUEM MeXay 3TUMKU ABYMSA
opraHusauuamm.

2) ®opmanbHble pewweHna unu cornawenmss M3K 03HaualoT BbipaXXeHME NONOXUTENLHONO peLue-
HUA TEXHUYECKUX BONPOCOB, MEXAYHAPOAHbIN KOHCEHCYC B COOTBETCTBYIOLLMX 0ONACTAX, TAK KaK y Kax-
DOro TEXHUYECKOro KOMUTETA €CTb NPeACTaBUTENU OT BCEX 3aMHTEPECOBAHHLIX HALUOHASNBHLIX KOMUTE-
ToB M3K.

3) Ny6nukaunun MIK umetot chopMmy pekoMeHAaALMIA ANsi MEXAYHAPOAHOIO UCNONb30BaHUS U NPUHKUMA-
I0TCA HauuoHanbHbIMU koMuUTETaMM MOK B aTOM Kauectse. [punoXxeHbl MakCUMarbHbIe YyCUNUA ANa TOro,
yTOo6bI rapaHTUPOBAaTL NPABUNLHOCTL TEXHUYECKOTO copepxxanus My6nukauyuii MOK, ogHako M3K He moxeT
0TBEYaTk 3a NOPAAOK UX MCNONL3OBAHUS UMK 3a NMIVO0E HEBEPHOE TONKOBAHUE NMIOOLIM KOHEYHBIM NOSIb30BA-
Tenem.

4) B uenax coaencTeusa MexayHapoaHOW rapMOHU3aLMKU HauuoHarnbHble kKoMuTeTbl M3K 06a3yi0T-
ca npuMeHsTb MNy6nukauum M3K B MX HAUMOHAIBHBIX U PEruoHanbHbIX NYGNUKALMSAX C MAKCUManbHOM
CTeneHblo NpubNMXeHUs K ncxoaHoiM. Jiobble pacxoxaeHus mexay moboi MNybnukauyuein M3K u coot-
BETCTBYIOLLEN HALMOHANBLHOW MNU pernoHanbHon nybnukauuen AOMmkHbl ObITb YeTKO 0603HAYEHbI B MO-
cnegHen.

5) M3K He ycTaHaBnuBaet npoueaypbl MapkupoBKKU 3HAKOM 0400peHus u He GepeT Ha cebs OTBETCTBEH-
HOCTb 3a nboe 06opya0BaHME, O KOTOPOM 3asIBMISAIOT, UTO OHO cooTBeTCTBYET [ybnukaumn MIK.

6) Bce nonb3oBarenu 4OMKHbI ObITb YBEPEHbI, YTO OHM UCNOMNBL3YIOT NOCNeaAHee u3gaHne aron nyonu-
Kaumu.

7) M3K unu ero gupekropa, Cny>awimMe unm areHTbl, BKoYas OTAeNbHbIX KCNEPTOB U YSIEHOB €ro TeX-
HUYECKNX KOMUTETOB U HaUMOHarnbHbIX KOMUTETOB M3OK, HE HECYT HUKAKOM OTBETCTBEHHOCTU U HE OTBEYaloT
3a nobble NPUYMHEHHbIE TENECHbIE MOBPEXAEHNs, MaTepuanbHbli ywepd unu apyroe nospexaeHue nodo
npupoabl BOOOLLE, Kak NPSAMOE, TaKk U KOCBEHHOE, UMK 3a 3aTpaThbl (BKMOYasn opuauyeckue c6opbl) U pacxo-
Jbl, NponcTekaLwme n3 ucnonb3osanusa Myonukauum MIK, unu ee pasgenos, unu nioGoin apyroi My6nuka-
uun MOK.

8) CnepyeT o6paTnuTb BHUMaHWE Ha HOPMAaTUBHLIE CCbISIKU, YKasaHHbIE B HacTosALWeM crtaHgapre. Uc-
MONb30BaHME CCbISTOYHBIX MEXOYHAPOAHLIX CTaHAAPTOB ABNAETCA 06A3aTeNbHLIM ANS NPaBUNBLHOTO NpUMe-
HEHWA HACTOSLLEro ctaHaapTa.

9) Cnegyet o6paTuTb BHUMAHME HA TO, YTO UMEETCH BEPOATHOCTE TOrO, YTO HEKOTOPLIE U3 INEMEHTOB
HaCTOALLEro cTaHaapTa MoryT 6bITb TpeaMeToM NnaTeHTHOro npaesa. MOK He HeceT OTBETCTBEHHOCTU 3a UAEH-
TudpukaLmio nobbix TAKMX NATEHTHLIX NPaB.

MexayHapoaHbliii craHgapt IEC 61606-3 6bin nogrotoBneH TexHudeckum komutetoMm 100 M3K (IEC
technical committee 100: Ayano-, Buieo- u MynsTUMEANHbIE CUCTEMbI U 0GOpYAOBaHUE).

TeKCT HaCTOSALLEro CTaHaapTa OCHOBAH Ha CrieayoLLMX AOKYMEHTaxX:

FDIS OT4eT 0 ronocoBaHum

100/1428/FDIS 100/1453/RVD
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MonHyo nHpopMaumio 0 ronocoBaHWM MO NOBOAY YTBEPXKOEHWUS STOr0 CTaHAApTa MOXHO HaWTW B OT-
yeTe O ronioCOBaHUU, YKa3aHHOM B BbILLENPUBEAEHHON Tabnuue.

HacTosiwmii ctaHaapt Obin paspaboTtan B cooTBeTCTBUM C OupektuBamu ISO/IEC, Yacts 2.

C nepeyHeM Bcex yacTel cepumn craHgapros IEC 61606 nog o6wmm 3aronoskom Ayduo- u ayduosudeo-
o6opydosaHue — KomrnoHeHmMb! yughpoeo2o ayduoobopydosaHusa — OCHO8HbIE Memodbl U3MepeHus ayouo-
xapakmepucmuk (Audio and audiovisual equipment — Digital audio parts — Basic measurement methods of
audio characteristics) MOXHO 03HaKOMUTLCA Ha caiTe M3K.

Hacrosimit cTaHaapt ucnonb3yetcs coBmectHo ¢ |IEC 61606-1.

Mo peLUeHMIo TEXHUYECKOTO KOMUTETA, COAepKaHe HaCTOALLEro craHaapra Gyaer ocraBarbCsl Hens-
MEHHbIM [0 AaTbl pesynsrata nepecmoTpa, ykasaHHon Ha cante IEC hitp://webstore.iec.ch, B oTHoWweHnn
AaHHbIX, CBA3aHHbIX C AAHHOM KOHKPETHOI Mybnukaumen. Ha aty Aaty ctaHaapt Gyaert:

- NOATBEPXKAEH,

- @aHHYNMPOBaH,

- 3aMEeHEeH NepecMOTPEHHbIM U3AaHNEM UK

- U3MEHEH.


https://meganorm.ru/mega_doc/norm/pismo/2/pismo_minkultury_rf_ot_16_11_2010_N_91-01-39_10-kch_o.html
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M E XT FocyYyaAAPGCTHBETHHUBGB W CTAHAAPT

Ayauo- u ayamoBu3yanbHoe oGopyaosaHme
KOMMOHEHTbI LIM®POBOW AYANOAIMAPATYPbI
OCHOBHbIE METOAbl U'3BMEPEHUN 3BYKOBbBIX XAPAKTEPUCTUK

YacTtb 3

MpodpeccuoHanbHOe NPUMEHEHNE
Audio and audiovisual equipment. Digital audio parts.
Basic measurement methods of audio characteristics.

Part 3. Professional Use

HOara BBepeHua — 2016—11—01

1 ObnacTb NpMMeHeHusA

Hacroawmin ctangapT ycTaHaBNMBAET OCHOBHbIE METOAbI U3MEpPEeHUi ayaunoobopyaoBaHusa Anst nNpo-
checcnoHansHoOro NPUMeEHeHMS.

Onpegenexus, ycnoBus n METOAbl M3MEPEHUIA KaK Ans ObITOBOrO NPUMEHEeHUs:, Tak U Ansi npodeccuo-
HamnbHOro NpuMeHeHust ycraHosneHol IEC 61606-1.

Hacroawmin cTaHgapT COAEPXKUT YTOMHEHUSA onpeaeneHuit U YCroBUIn U METOAOB M3MEPEHUI, NpUMe-
HUMble K 0D0OpyA0BaHUIO AN NPO(PECCMOHANBHOTO NPUMEHEHUS, KOTOPbIE OTSIMYAIOTCA OT YCTAHOBMEHHbIX B
IEC 61606-1.

B 0bnactb NpMMEHEHUs1 HACTOALLEro CTaHAapTa He BXOAAT:

- N3MEPEeHUs Ha ayAUOYCTPOICTBAX HU3KOTO Ka4ecTBa;

- UIBMEPEHUA Ha ayANOYCTPOICTBAX C HU3KOW CKOPOCTbIO Nepeaaymn («noaananasoHHbIE» UMK «nepuen-
TyanbHbIE» KOAUPYIOLLME YCTPONCTBA);

- U3MEPEHUS Ha YCTPONCTBAX, KOTOPbIE CYLLECTBEHHO MOAUMULMPYIOT BPEMEHHbBIE UIKM YaCTOTHbIE Xa-
PakTepUCTMKM CUrHana, Takue Kak LuaroBble nepekniovarenu u pesepbeparopsl;

- U3MEPEHUA CUTHAMOB OT aHANoOroBOro BXOA4A Ha aHanoroBbii BbIX0A, KpOMe Hanbonee NPUMEHAEMBIX;

- UCMbITAHMS, CBSA3aHHbIE C ANEKTPOMArHUTHOW COBMECTUMOCTbLIO U 6E30MacHOCTbLIO.

2 HopMmaTuBHbI€ CCbIIKN

[Ana npumeHeHna HacToALWEero ctaHgapTa HeobxoauMbl CreAYIOLIME CCbISIOYHbIE AOKYMEHTLI. [na gatu-
POBAaHHbIX CCbIFIOK MPUMEHSETCA TONbKO YKa3aHHOE U3[laHue CCbINIOYHOTO JAOKYMEHTA, ANS HeAaTUPOBaHHbIX
CCbINIOK NPUMEHSIIOT NocneaHee u3gaHue CCbINIOYHOro AOKYMEHTA (BKIIOYAs BCE €10 U3MEHEHUS).

B HacTosiLeM cTaHaapTe MCNonb30BaHbl HOPMATMBHBIE CCbIMKU HA CReaylowmue CTaHaapTbi:

IEC 60268-1 Sound system equipment — Part 1: General (O60pyaoBaHue 3ByKOBbIX CUCTEM — YacTb 1:
O6wpe NonoXxeHust)

IEC 60268-2 Sound system equipment — Part 2: Explanation of general terms and calculation methods
(O6opyanoBaHKe 3BYKOBbIX CMCTEM — YacTb 2: PazbsiCHEHME OCHOBHbIX TEPMUHOB U CNOCOBOB pacyera)

IEC 60958-1 Digital audio interface — Part 1: General (MHTepdenc undposoi 3BykoBON — Yactb 1:
ObLme NonoXxeHns)

IEC 61260 Electroacoustics — Octave-band and fractional-octave-band filters (3nektpoakycruka — Ok-
TaBHble PUNLTPbI U APOBHO-0KTaBHbIE IUMNLTPLI)

IEC 61606-1: 2009 Audio and audiovisual equipment — Digital audio parts — Basic measurement meth-
ods of audio characteristics — Part 1: General (Ayano- n ayauosusyansHoe obopyaoBaHne — KOMMOHEHTbI
uucbposori ayamoannapartypbl — OCHOBHblE METOAbl U3MEPEHUsT 3BYKOBbIX XapakTepucTuk — Yacto 1: O06-
LME NOMNOXKeHNA)

AES11-2003 AES Recommended Practice for Digital Audio Engineering — Synchronization of digital
audio equipment in studio operations (MpakTtuyeckne PekomeHgauun AES ana undpoBoin ayauoannapary-
pbl — CUHXPOHM3aUUs UMpoBOro ayamoobopyaoBaHusa aAns CTyaunHo pabdoThbl).

M3paHue ocpuumanbHoe
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3 TepMmuHbl U onpepeneHus

B HacTosLleM cTaHaapTe NPUMEHAIOT cnegylowmne TEPMUHbI U ONpeaeneHus.

3.1 cocTtaBnaowmne nckaxeHusa (aliasing component): Onpegenexune npuesegeHo s [IEC 61606-1.

3.2 nonHaa aMnnuMTyga BXOAHOrO M BbIXOOHOro aHanorosoro curHana (analogue full-scale input
and output amplitude): AMnnuTyaa curHana, KOTopas npu nogadye Ha aHanoroBblil BXOA UCMLITYEMOro 060-
PyAOBaHMS CO34AET B UCMbITYEMOM OOOpPYAOBaHUW MOMHYI0 aMnnuTyay uudpoBOro curHana; u Haobopor,
nonHaa aMnnuTyaa aHanoroBoro BbIXOAHOIO CUrHana npeacrasnser cobon aMmnnuTyay, KOTOpylo nony4aior
Ha aHanorosOM BbIXO4E MCMbITYEMOro 060pyaOBaHUA Npu nojadve Ha ucnbiTyemoe o6opyaoBaHME MOSHON
aMnauTyabl LMPPOBOro curHana.

MpumevaHusn

1 VMHoraa gnana3oH aHanoroBoro cUrHana Ha BXoge Unu BelXoge MoXeT ObiTb MeHbLUE, YeM CUTrHar, COOTBETCTBYHO-
LLMIA NOMHON aMnnTyae Lnudposoro curHana. o 3Toi NpUYMHe NosfHbIe aMNUTYAbl aHanoroBoro BXOAHOIo U BEIXOAHOMO
curHana obbIMHO Nony4yaroT, NPUBOAA B fleicTBue npeobpasosatenu npu Gonee HU3Ko amnnuTyae (cMm. 6.3.1.1 1 6.3.2.1).

2 B pamkax HacTosLlero cTaHgapTa HEBO3MOXHO YCTaHOBUTb MAearbHble 3Ha4YeHUS STUX aMNIINTYA, Tak Kak OHu
ABNSAOTCA pasnNYHLIMU 418 Pa3fMyHbIX TUNOB 060pYAOBaHWUSA Nonb3oBaTensa U MoryT 6bITb MOA&MBHO NepeMeHHBIMU A4
OfHOrO U TOro e 0bopyfoBaHNs nosfib3oBaTens.

3 Ecnu aTu 3Ha4YeHns ABMAKTCA HEM3BECTHBEIMU A5 UCTBITYEMOro 060pYA0BaHWUA NpU NOLFOTOBKE K UCMBITaHWAM,
WX criefyeT NepBUYHO YCTaHOBUTL B 0bLLeM BuAe, UCMONb3YA METOAbI, yCTaHoBNeHHble B 6.3.1.1 n 6.3.2.1, Tak Kak Bno-
CINeACTBUN MOXET ObITb HEOBX0AMMO, Hanpumep, BBECTHU B A€ACTBNE aHanorosbIi BXog npu MUHYC 60 ABEg M naMepuTh
aMnUTYAY aHanorosoro BeIxofa B 1bpg OTHOCUTENBHO LIGpOBOro (BXoAHOro, Bo3byxatoLLero) curHana.

3.3 ¢hopmat koguporaHua (coding format): Liucpoeoe ycnosHoe 0603Ha4YeHUe, NpuMeHsiemMoe ansi
npeacTaBneHns LM POoBbLIX ayAM0AAaHHbIX HA BXO4E UMW BbIXOAE UCMBLITYEMOro 060pya0BaHUA.

MpumevyaHue — T[peanonaraeTcs, YTo HACTOALWMIA CTaHAAPT CreayeT NPUMEHST B OCHOBHOM K UCTBITYEMO-
My 06GOpYyA0BaHUI0, KOTOpoe paboTaeT ¢ LMPOBLIMU ayguoCcHUrHanaMu, BelpaxeHHbIMU B BUZ e NOTOKa Ko OBOW MOAYIs-
UMM NMUHERHBIX UMMYIBCOB; TO €CTb NOTOK CMOB B ABOWYHOM KOZe, HENOCPEACTBEHHO NPeACTaBnsIOWMX aMMIUTYAbI Mo~
cregoBaTenbHbIX ayAMoMMNyIbCOoB, AUCKPETUIUPOBAHHBIX C (KOHKPETHON) YacTOTOW AUCKPETM3ALUU M NpefCTaBNEHHbIX
B BUZE ABOUYHLIX AOMNOSHUTENbHEIX Ynces. [TonoKUTeNbHble aHanoroBble HaNPsXKEHUS COOTBETCTBYIOT MONOXUTENBHEIM
3Ha4YEeHUAM LMEPOBOro UMMysbca (To €CTb ABOUYHBIM AONONHUTENbBHEIM YUCaM, CaMblii CTapLnii pa3psg KOTOpbIX paBeH
Hynto). MHOr1e M3 METOAOB, OMMCaHHBLIX B HACTOSALEM CTaHAapTe, NPUMEHUMBI K APYrUM ¢opmaTaM KOAUPOBaHUS.

3.4 nonHbIi curhan B geunbenax, ABcg (decibels full-scale dBgg): CpeaneksaapatuyHoe 3HaveHue
aMnnuTyabl CUHYCOMAANLHOTO curHana, onucaxHoe B 3.10, onpeaensiot kak 0 ABrg, rae amnnutyay nmoGoro
CUrHana MoXHo onpeaenutb B ABgg, Kak ABaALATMKPATHOE 3HAYEHUE AECATUYHOrO forapudmMa oTHOLIEHNA
CpeaHeKBaApPaTUYHOIO 3HAYEHUA aMNUTYAbl CUrHaNa K CpeaHeKBaaApPaTUHMHOMY 3HAYEHUIO aMNAUTYAbLI CUr-
Hana, onpeaeneHHoro 8 3.10.

MpuMmeyaHne — AMMIUTYAA aHANOrOBOro CUrHama Ha BXoAe UNu BbIXoAe UCNbITYyeMOro 060py10BaHUA MOXET
6bITb BolpaXeHa B ABgg MO OTHOLIEHUIO K aMNAUTYA€E MOSIHOrO aHanoroBoro BXOAHOMO UMW BLIXOLHOTO CUrHarna, onpege-
JeHHbIX cornacHo 3.2.

3.5 undposon ayanountepdenc (digital audio interface): Pusnueckuit HocuTenb, NOCPEACTBOM KOTO-
poro undpoBbie ayanMoaaHHbIe NEPEfaloTCA K UCNLITYEMOMY 060PYA0BaHUIO UMK OT HEro.

MpuMevyaHue — Ludposble ayamonHtTepdeircsl MOryT BKNHOUaTL HOCUTENU MHAOPMaLK ¢ BONbLLOIA MNoT-
HOCTbIO 3anucK AaHHbIX (Hanpumep, B cnyvae CD-nnelepa) unu paguodactotHele (RF) Hocutenu (Hanpumep, B cnyyae
KOMMbIOTEPHOI NPUCTaBKK K TENEBM30PY), @ TakKe 06blMHbIE MeAHbIE UNKU LMPPOBLIE ONMTUYECKUE MEXKCOEAUHEHUSI.

3.6 undposoit ayauocurian (digital audio signal): OnpeageneHue npuseaeHo B IEC 61606-1.

3.7 undpoeon Honb (digital zero): Onpeaenenune npuseaeHo s IEC 61606-1.

3.8 ucnbityemoe o6opynosanue MO (equipment under test) EUT: Onpeaenenne npuseaeHo B IEC
61606-1.

MpumeyaHue — [pu paspaboTke CTPYKTypbl 060pyAOBaHUA UK TEXHUYECKUX TpeboBaHMI K yCTaHOBKE BaxX-
HO paccMOTpeTk cnocob, KOTOPLIM MOXHO CErMEHTUPOBATL (AENUTL Ha YacTU) pasnuyHble areMeHTLl 06opyaoBaHua AnA
Lenei cneuvdukaymm unu nposeaeHusi usmepenns. Hanpumep, ocHosHoi D/A (Undpo-aHanoroeelil) npeobpa3oBarenb
MOXET npeacTaBnsATb coboit npoctoe NO ¢ «OBLWMMN XapaKTepucTUKaMny, «XapakrepucTukamn LmdpoBoro Bxoaa» u
«XapaKTrepucTukamu aHanoroBoro Bbixoga». OfHako 60nbLWON CTYANHHBIA MUKLLEPHBIA MYNET MOXET COCTOATb U3 MHOTUX
pasnUuHbIX PYHKLMOHANbHbIX 6r10KOB U 60NbLLUOTO KOMUYECTBA PasNUYHbIX BXOAHBLIX U BLIXOAHLIX CUrHanoB pasnuyHbIX
TWUMOB U B pasnnyHbIX obnactsx. Takod MUKLIEPHBIA NyNLET MOXHO paccMaTpuBaTb Kak COBOKYNHOCTb pas3fuyHbIX arle-
MEHTOB: HarnpuMep, «aHarloroBbIx IMHEWHLIX BXOAOBY, «aHaNorosbix BXoA0B MUKkpodpoHOB», «AES3 BxofoB», «kaHanoB
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aKBanaiepoB», «NPOLECCOPOB LUMHBI MUKLUMPOBAHNA» U T. fi. OBLIYHO K KXAOMY U3 PasfiMyHbIX SrIEMEHTOB NPUMEHSIIOT
pasnuYHble KpUTEPUN N3MEPEHUN, U [OMKHLI BbITb YCTAHOBMEHB! pasnuyHbie pabodne xapakTepucTukn. B Takom criydae
KaXAblil M3 arIeMEHTOB NOACUCTEMbI CEAYET, ECNU 3TO BO3MOXHO, pacCcMaTpuBaTh Kak JUCKPETHOE «UCTbITyeMoe 060-
pyAoBaHWe», yCTaHaBNMBaTb TEXHUYECKUE TpeGoBaHNA U NPOBOAUTL U3MEPEHUS crieayeT MHAMBMAYarnbHo. KpoMe sToro,
JOMKHBI ObITb YCTaHOBMEHbI TUNUYHLIE CXEMbI MPOXOXAEHUA CUrHanoB Yepes Becb KoMnnekc o6opyfoBaHus u paboune
XapaKTepuCTUKW KoMnneKca, Kak Ans OTAENLHOTO MCNbITyeMoro o60pyaoBaHus.

3.9 makcumanbHaa yacrora curdana (folding frequency): NMonoBuMHa YaCTOTbl AUCKPETU3ALMU UCTIbI-
TyeMoro o6opyaoBaHus.

MpumevaHunsa

1 I'Io,anaeMble Ha ucnbltyemoe oGopy,qoeaHVle CUrHarnbl BbllLe 3TOW YacTOThI noaBeprarTcA UCKaXKeHUIo.

2 KomnnekcHoe ucnbiTyemoe o6opyaoBaHne MOXET MMETb pa3fuiHble BXOAHYIO U BBIXOAHYIO MakcUMarbHble Ya-
CTOTbl CUrHana. B Takom cnyvae, ecnu BXOAHOW WNK BBIXOAHOW CUTHaN He yKasaHbl, MakcumarbHas YactoTa curHana
AOMKHa OTHOCUTLCA K Gonee HU3KOW YacToTe.

3.10 nonnaa amnnutyaa curiana FS (full-scale amplitude FS): AmMnnutyaa cuHyconganbHOro curHana
¢ vactoton 997 'y, NUK NONOXUTENBLHOTO MMMNYNbCA KOTOPOro TOMHO AOCTUraeT BENUYMHBI MONOXUTENbLHOIO
NOMHOro LMdPOoBOro curHana (B ABOMYHOM 00paTHOM koAe ABOM4YHOe 3Hadvenue 0111...1111 gna nonyyeHus
ANWHBI CNOBA) U NUK OTPULIATENbLHOMO UMNYNbCa KOTOPOTO TOYHO AOCTUIaeT BenuUumnHbl (6e3 equHULbl) OTpU-
yatensHOro NnoaHoro uudgposoro curHana (1000...0001 ana nonyYyeHUs ANWMHbLI CNOBA), OCTABNSAsi MAKCUMAarb-
HbI oTpuuatencHbii koa (1000...0000) Hencnonb30BaAHHbLIM.

3.11 BbicOKMe v HU3kue yactorbl nomex (high and low interference frequencies): YMepeHHO BbICOKue
M HU3KUe YacToTbl curHana, 15 kl'y u 60 'y COOTBETCTBEHHO, NPU KOTOPLIX MOTYT ObITh 3apPErMCTPUPOBaHLI
HekoTopble aphekTbl NOMEX, ecnu He TpebyeTcs ux rpadUuecKoro NpeacTaBneHus..

3.12 BHyTpunonocxas amnnuryaa (in-band amplitude): AmMnnutyaa, namepeHme KOToOpoi NPoOBEAEHO
C BKIHOYEHHbIM CTaHAAPTHbLIM (PUNBTPOM HUXHUX YACTOT, YTOObI UCKITIOYUTL KOMMNOHEHTbLI BHE NOMNOChHI, BbiLLE
BEpPXHEW rPaHNYHON YacCTOThbI.

3.13 BHyTpMNonocHbIn gnanasoH yacTtort (in-band frequency range): OnpeaeneHue npuseaeHo B IEC
61606-1.

3.14 pnuHa cnoBa BxogHoro curHana (input word length): MakcumanbHas anuHa ayauocnoBa, KoTo-
pYI0 MOXHO nogartb Ha LMdPOBON BXOA UCMBLITYEMOr0 060pyaOBaHMA NPU YCTAHOBMEHHON (BOCNPOU3BOAM-
MOW) HACTPOMKe, ANS KOTOPOM HEMb3A HE YYMTbIBaTb MNaALUMIA ABOMYHbIA paspsa.

3.15 HeycTOMYMBaA CMHXPOHU3auusa uHTepdelica (interference jitter): BpemeHHble onMbkn B nepe-
XoAax uupoBoro ayamoHOCUTENS UMW OT CUHXPOHMU3ALUMUK MO ONOPHOMY CUrHamny u3-3a apPeKTOB MOHTaXa
MU HeYCTOMYMBOCTU CUHXPOHM3aUuKM 060pyaA0BaHUA UCTOYHMKA.

3.16 BOCNPMUMUYUBOCTL (4YBCTBUTENIBHOCTb) K HEYCTOWUYMBOM CUHXpPOHM3aumm (jitter suscepti-
bility): BozgeictBue Ha paboyme xapakTepUCTUKKU MCNbITYEMOro 060pya0BaHUS HEYCTOMYMBOCTU AUCKPETU-
3auun, BbI3BAHHON HEYCTOMYUBOCTBIO CMHXPOHM3aUUKM MHTEpdenca unn nocTynatoLlen CUHXPOHU3aUUn no
OMOPHOMY CUrHany.

3.17 makcumanbHas amnnutyga usMmepeHus (maximal measuring amplitude): AMnnutyga curHana
MUHYC 1 1Bgg, GNn3Kas K NONHOM aMNIUTYAE (HO HIDKE HEE), KOTOPYIO NOAAINT Ha MCMLITYyeMoe 06opy0BaHue
B HEKOTOPbIX U3 OMUCAHHbLIX METOA0B.

MpuMmedvyaHne — OTO onpeaeneHUe MOXHO NMPUMEHATb Kak K LMGPOBOMY, Tak U K aHanoroBomy curHany
(cm. 3.4).

3.18 HopmanbHbI UMNeaaHc Harpysku (normal load impedance): YcTaHOBNEHHbIW UMNeaaHc and-
hepeHLmManbLHOro BXo4a aHanoroBoro MamMeputenisHoro 06opyaosaHus, onpegensemblit kak 100 kOm unm 6o-
nee, COeaAMHEHHbIN NapannesnbHO ¢ MHAYKTUBHOCTLIO He Bonee 500 nd ana uenen NPUMEHEHUS HACTOSILLErO
cTaHaaprTa.

3.19 HopmanbHaa amnnuTyga usmepeHui (normal measuring amplitude): AMnnuTyaa curHana MuHyc
20 aBbgg, NpeacraenAoLIAan TUNUYHYIO PAOOYYI0 aMNNUTYAY, KOTOPYIO NOAAIOT Ha 1CMbITyemoe 0bopyaoBaHue
B HEKOTOPbIX U3 OMUCAHHbLIX METOA0B.

MpumeyaHne — OTO onpeaeneHne MOXHO NPUMEHATb Kak K LMPOBOMY, Tak U K aHanoroBomy curHany
(em. n. 3.4).

3.20 HopManbHaa vyactoTra usMmepeHui (normal measuring frequency): Yacrora curHana 997 Iu,
npeacTaenAwLLaa TUMMYHYIO YaCTOTY CPEAHEero AnanasoHa, KOTOpYIo NoAatoT Ha ucneiTyemoe o6opyaoBaHne
B HEKOTOPbIX N3 ONUCAHHbIX METOA0B.
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3.21 HopMmanbHbIN MMNegaHc UCToYyHUKa (normal source impedance): YCTaHOBMEHHbIH UMNEAAHC
AndpdbepeHLmanbHOro BbIXo4a aHanoroBoro U3sMepuTenbHoro obopyaosaHus, onpeaensemoliin kak 50 Om unu
MeHee 4151 CUMMETPUYHOro (anddepeHumnansHoro) Beixoga u 25 OM unum meHee ans HECUMMETPUYHOTO (3a-
3EMIEHHOr0) BbIX04a, ANA Lener NPMMEHEHUs HacTOSILLEro craHaapTa.

3.22 amnnuTtyaa BHe nonockl (out-of-band amplitude): AMnnuTyaa, MamMepeHue KOTopoi NpoBeAeHO
C BKITIOYEHHbIM BHEMOMOCHBLIM (OUIETPOM, YTOObI UCKMIOYUTL KOMMOHEHTB!I BHYTPU MOMOCKI, HUXE BEPXHE
rPaHUYHON YacToTbl.

3.23 gpuanasoH yacToT BHe nosnockl (out-of-band frequency range): lnanasoH 4acToT OT MakCcMmarb-
HOW YacToTkl curHana Ao 192 'y (Mnu fo kakoro-nubo Apyroro yCTaHOBMNEHHOIO MaKCMMyMa).

n pumedaHune — CurHanbl, nogaBaeMble Ha BXO[ UCnbITyemoro OGOPy,D,OBaHVIFl B STOM AWanasoHe 4acToT,
noABepPraroTCA UCKaXKEHUHO.

3.24 anuHa cnosa BbixogHoro curHana (output word length): Yucno sHavawmx 6ut, nepegasaembix
LMdPOBLIM BLIXOAHLIM CUTHAMOM UCTMLITYEMOro 060pyA0BaHUs NpU AaHHLIX (BOCNPOU3BOAUMbIX) HACTPOWKAX,
HW OAMH U3 KOTOPbIX MOCTOSIHHO HE PaBEH HYIIO.

3.25 ocTtaTovyHas amnnutyaa (residual amplitude): AMnnutyaa, usmepeHHas ¢ BKNOYEeHHbIM CTaHaapT-
HbIM (MONOCOBLIM) 3arpa)kaatoLMM PUNETPOM Ans NOAABMEHUSI BAUSIHUA HEXeNnaTenbHOW 4acToThl, 0ObIYHO
4acTOThbl BO3OYXXAEHMS.

3.26 vacTota guckpetusaumm fg (sampling frequency £): Pexum, B KOTOPOM ayauoumMnynbcel 06paba-
TbIBAIOTCA UCMBITYEMBIM 060pYyA0BaAHUEM.

MpumMmevyaHue — CRnOXHOE UCNBITYeMoe 0GOPYAOBaHNE MOXET UMETb BXOAHYIO YacTOTy UMMYNbCOB W Bbl-
XOZHYH0 YacTOTy UMMYNbCOB, KOTOPbIE ABNSAIOTCA pasnMUHLIMU. B Takux crnyvasx, ecnu BXOAHON UKW BEIXOAHON CUrHan He
YCTaHOBIEHbI, 4acToTa AUCKpeTU3aumMmn GyaeT oTHOCUTLCS K Gonee HU3KON YacToTe.

3.27 HeycTOMYMBaAA CUHXPOHU3AUUA uMnynbcoB (sampling jitter): BpemeHHble owmGku, BO3HMKAIO-
Lume B MOMEHT U3MEepeHuin Ha aHanoro-uudposom npeobpasosarene, uudpo-aHanorosoM npeobpasosarene
MM aCHHXPOHHOM MMMYNbLCHOM npeobpasoBatene, KOTOpble NPUMBOAAT K ha30Boi Moaynaumu npeobpaso-
BaHHOro ayauocurHana.

3.28 cenektuBHaa amnnutyaa (selective amplitude): AMnnutyaa, nsmepeHue KOTopoli NPOBEAEHO C
BKITIIOYEHHLIM NPU U3MEPEHUN CTAHAAPTHBIM NOMOCOBLIM (OPUNETPOM AN NOAABMNEHUA BAWAHWA NAPa3UTHBIX
KOMMOHEHTOB W LULMPOKOMOSOCHBLIX MOMEX.

3.29 ctaHgapTHbIe TPeTbOKTaBHbIe YacToThl (Standard third-octave frequencies): Habop 4acToT us-
MepeHUs, YCTaHOBIEHHbIX C MHTEpPBanamu B O4HY TPETb OKTaBkl, Kak onpegeneHo B IEC 61260, rae aTu yacro-
Tbl ABNSAIOTCA NPEANOYTUTENbHBIMK, BO BCEX CIy4asix, KOrAa ykasaH aHarnu3 TpeTben YacTu OKTaBbl.

3.30 BepxHaa rpaHuvHasn yacrora (upper band-edge frequencies): OnpeaeneHve npuseaeHo B |IEC
61606-1.

4 HomuHanbHbIe 3Ha4YeHUs

[NonHoe pasbsaCHeHUe 3TUX TePMUHOB npueeaeHo B IEC 60268-2.

Mpoun3BoaNuTENb AOMKEH YKa3aTh CNeayroLe HOMUHarbHbIE YCIOBUSA ANs LudpoBOro ayamoobopyao-
BaHUS:

- HOMUHAmNbLHOE HaMNPSHKEHUE NUTaHUSA;

- HOMKUHaNbHas YacToTa NUTaHUS;

- HOMUHaNbHbIE XapaKTePUCTUKN NPEABLICKAXKEHNUSA U KOPPEKLIMN NPEALICKAXKEHW;

- HOMMHanbHasA AnNuMHa cnoea uupoBoro BBOAA;

- HOMMHAMbHAsA YacToTa AUCKPETU3ALIMN.

5 YcnoBusa nsmepeHun

5.1 YcnoBua okpyxarowen cpeabl

Ecnu npou3BogutenemM ykasaHbl YCNOBUSI OKpyXaloulen cpefibl Ana pabotbl ucnbiryemoro obopyao-
BaHWUSA, MOXHO mpegnonaratb, YTO U3MEPEHUST MOXHO NPOBOAWTHL BO BCEM AWANA30HE M OHU AOIDKHbI NpU-
MEHATLCA NMPU UCTbITaHUAX. B OTCYTCTBUE yKasaHuii, yCTaHaBNMBaOLMX YCNOBUS OKPYXKaIOLLEN cpeabl Ans
ucnbiTyemoro 060pyaoBaHusi, UCMbITAHUA MOXHO NPOBOAMTL NMpu Temnepatype (25 £ 10)°C, OTHOCUTENBLHON
BrnaxxHocTu (60 = 15)% v gaBnexHun Bosayxa (96 + 10) kMa.
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5.2 /ICTOYHUK aneKTponuTaHua

HanpsikeHue ceTeBoro aHeprocHabxeHna JomkHO BbITb ycTaHoBMNeHO B npeaenax 2 % oT HOMUHANbLHO-
ro 3Ha4YeHMsi, yKazaHHOro Ha NaHenu WCNbITYEMOro YyCTponucTea. Ecnu npuBeaeH ananasoH 3HaveHwit, npea-
nonaratort, 4to Tpe6GoBaHNA OTHOCATCA KO BCEMY AManas3oHy, 1, Takum obpasom, TpebosaHus MoryT GbiTb Npo-
BEpPEHbI B 3TOM AManasoHe.

YacToTa ceTeBoro sHeprocHabeHusa AomkHa GbiTb yCTaHOBNEHA B npeaenax 1 % OT HOMUHANLHOIO
3HaYeHMUs, yKa3aHHOro Ha MaHenu UCnbITyeMoro yctponcrea. Ecnu npuBeaeH HEKOTOPLIN AMANA30H 3HaYe-
HWIA, npegnonaratot, 4To TpeboBaHUs OTHOCATCA KO BCEMY AMana3oHy, U, TakuM o6pa3oM, Ux cnegyet npo-
BEpPSTb BO BCEM YCTAHOBIEHHOM AManasoHe.

OnA ycTpoWCTB, MUTAEMbIX MOCTOSHHBIM TOKOM, MyfNbCauuMM amniuTyZibl NOCTOSHHOTO HanpsiXeHUs
SHEpProcHabXeHus 4OMKHbI ObiTb MeHee YeM 0,5 % HOMUHANLHOTO HaNPSDKEHUS MUTaHUS.

5.3 YacToTbl UCNbITaTeNILHOrO CUrHasna

YacToTbl UcnbITaTensHoro curdana, onpeaeneHHoie B IEC 61606-1, He NPUMEHSIIOT NPU UCTLITAHUAX
obopynoBaHusi Anst NPOECCMOHANBHOIO NPUMEHEHUA. HECMOTPSA Ha TO YTO HA STU YaCTOTbI AENAIOT CCbIMKU
TaM, rae 310 BO3MOXHO, B HACTOALWEM CTaHAApTe HaNPSMYIO YCTaHOBAEHbI YaCTOThbl, KOTOPbLIE TpebyloTcs npu
UCNbITAHUSX.

5.4 CtaHaapTHble HACTPOMKN

Bce opraHbl perynupoBaHus UCNbITYEMOro 060pyAOBaHUA CNeayeT YCTAaHOBUTL B UCXOAHBLIE MONOXe-
HUS, yKasaHHble N3rOTOBUTENEM, UMM B UX HOPMASIbHbIE paboune MOMOXEHUSA, NU B NOMOXEHUSA, YKa3aHHble
B IEC 61606-1, ecnu He YCTAHOBNEHO UHOE.

5.5 MNpepBapuTenbHas BbiAEPXKKa NPU 3a4aHHbIX YCNOBUAX

McnbiTyeMoe o6opyaoBaHue cneayert BolaepXatb Npu 3aaaHHbIX yenosusx cornacHo IEC 61606-1.

5.6 N3ameputenbHblie NpUGopbI

5.6.1 O6wwKMe nonoxeHus

Bce mameputenbHble npubOpbI, YCTAHOBMEHHbLIE HACTOSILLMM CTaHAAPTOM, AOMKHbI COOTBETCTBOBATL
TpeboBaHuam k npubopam, yctaHoBneHHbIM B 4.6 IEC 61606, 3a ncknioyeHneM Tex 13MeHeHUin n AONONHEHNIA
K 3TuM TpeBoBaHMSIM, KOTOPbIE MOAPOOHO yKa3aHbl B HACTOSALLEM CTaHAapTe.

B 06LieM crny4yae SKBUBASIEHTHbIE aHanoroBble U LM poBbIe NPUGOPLI A0SHKHBI paboTaTk MAEHTUYHO, 32
MCKIMIOYEHNEM KOHKPETHO OrOBOPEHHbLIX Cry4aes.

Lincbposbie npubopbl AOMKHLI FEHEPUPOBATL M aHaNU3UPOBaTL AaHHble B nio6om dopmare (hopmarax)
LUMpPOBOro ayanonHTepdeica, KOTopble NOAAEPKMBAKOTCA UCTILITYEMbIM 060pYAOBaHUEM.

Bbixoabl aHanorosoro npubopa AOMmKHbI NPeACTaBnATb COO0W HOPMAanbHbI UMMNEAAHC UCTOMHUKA, KakK
970 onpezeneHo B 3.21; BX0Abl aHANOroBoro npubopa AosHkHbI MPEACTaBNATE COOO0W HOPMAanbHbI UMNEAAHC
Harpy3ku, kak aTo onpeaeneHo B 3.18.

5.6.2 l'eHepaTop curHanos

5.6.2.1 PexxkuMbl paboTbl reHeparopa

MeTtoabl UCnbITaHWI, ONUCaHHbIE B HACTOSILLEM pa3fene, TpebyioT HECKONBbKMX PEXUMOB PaboThl reHe-
paTtopa, koTopble NoapoBHO onucaHbl HWke. Ana peanusauun TpebosaHuii nerye BCEro NPUMEHATb MHOrO-
PYHKUMOHANbHbIV reHepaTop.

PasnuuHble pexxumbl paBGoThbl reHepaTopa ykadaHbl ANs KXKA0ro METOAA CUMBOSIOM Orioka reHeparopa,
Kak n3obpaxkeHo Ha pucyHke 1.

FeHepaTop
curHana

CuHyconpanbHbin, A, g, fuey

PucyHok 1 — leHepaTop curHana
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HuxHAS YacTb CUMBONA ONUCLIBAET pexm paboTbl reHepaTopa: ero PYHKLUUIO, HACTPOIKK NO aMMnuTy-
Oe unyacrote. Mcnonb3ylot criegytowme abbpesuatypel:

AvnnuTyaa:

NRM — HopmanbHas amnnutyaa usMepeHus;

MAX — makcumanbHas amnnuTyga M3MepeHus;

SWP — amnnuTyaa pasBepTKu; 9TOT METOZ, NOBTOPAETCA B KAXA0W M3 ONpeaeneHHbIX Cepuin amnnutya
n3mMepeHus;

ADJ — amnnutyga, perynupyemas BpyudHylo.

Yacrora:

NRM — HopmanbHas usMepuTeneHas 4acroTa;

UBE — BepxHssi rpaHM4Has 4acroTa;

SWP — yactoTa pasBepTku.

Opyrue HacTpoiku, HEOOXOAUMbIE MPU PA3NUYHBLIX pexxumax paboTbl, ONMMCaHbI B CONPOBOXAAOLLEM
TEKCTe.

Ons npoBegeHMsa CUHXPOHHOTO MYNBTMTOHANLHOIO aHanu3a reHepaTop curHana AonX«eH 4ONONHUTENb-
HO MMETb BO3MOXHOCTb CUHTE3MPOBAaTh 3BYK N0 Tabnuue BOMH, Kak yCTaHOBNEHO B A.1.

5.6.2.2 Jo6aBOYHbIN NCEBAOCIYYaNHbIN CUrHan

Ecnu He ykazaHo nHOe, BO BCE BXOAHbIE CUrHarbl, KOTOPbIE UCNOMb3YIOT ANSA NPUBEAEHUA B AEWCTBUE UC-
nbITyemoro o6opyaosanus B uudpoBoi 06nacTu, cnegyer BHOCUTL BO3MYLLEHUE nocpeactsom 6enoro wyma
C TPEyronbHON pyHKLUMER NNOTHOCTU BEPOATHOCTHM (triangular probability-density function, TPDF) npu cootseT-
CTBYIOLLEW amnnuTyae, onpeaensemoi ANUHOW CroBa BXOAHOFO CUrHana ans UCnbiTyemoro o60pyaoBaHus.

MpumeyaHne — 3ITOT TUN BO3MYLLEHWUSA TOYHO JIMHEAPUSYET LUYM AUCKPETU3ALNMU U3MEPUTENBHOMO BXOAHO-
ro curHana Ansa 3asBeplUeHUs ANWHbI cnoBa. 3To JOcTUraeTcs nyteM AobaBneHns BO3MyLLAOWEro curHana K uamepu-
TeNLHOMY BXOAHOMY CUrHasy rnepef ero yceueHueM A0 ANUHbI CrioBa BXOJHOMO cUrHana UcnbiTyemoro o6opyaosaHus.
KoppeKTHbIM BO3MYLLIAIOWMM CUTHANoM SIBISIETCA cryyaiHas Unu nceBAocnyYaiiHan nocneaoBaTenbHOCTb, UMeLan
TpeyronbHyto hyHKLMIO MNOTHOCTU BEPOATHOCTU, He uMetolass DC-caBUra n umetowwas ABOMHYIO (MOMHYI0) aMNAUTYAY,
COOTBETCTBYHIOLLYIO [IBYM MMaZLLUMM ABOUYHBIM paspsiaM AMUHEI CIoBa BXOAHOrO CUrHana ucnbiTyemMoro o6opyaosaHus.
OTa amMnnuTyaa ABNSAETCA NOCTOAHHOW Ha eiMHULY WMPUHLI Nornockl (6enoi), No MeHbLUelh Mepe A0 BEPXHei rpaHU4HOM
4acToThbl. TpeyrornbHy YHKLUIO NAOTHOCTU BEPOATHOCTU NOMy4valoT nyTem AobaBneHus nap HEOQHOPOAHO pacnpefe-
NeHHBIX CriydyaiHbIX Unu NcesaocnyYaiHbIX Yncen Ans opMUpoBaHUA KaXAoro (AUCKPETHOrO 3Ha4Y€HUs1) BO3MYLLEHUS;
nocrieoBaTenbHOCTb reHepUPOBaHNA [OMKHa ObITb AONTOW NO NPOACMKUTENBHOCTU M MaKCUMarbHO CIy4YaiHOM, a TOUKK
U3BMeYeHUs nap Yncen JOMKHbI HaXOAWTLCA Ha [OCTATOMHOM PacCTOAHUW APYr OT Apyra, YTobbl CBECTU K MUHUMYMY
Koppensuuio.

5.6.2.3 TouyHOCTb

leHepaTopbl CMrHANOB, NPUMEHsIEMbIE ANA U3MEPEHUN B HACTOALLEM CTaHaapTe, AOMKHbI oGecneun-
BaTb PErynUpPOBKY MO YacToTe C TOMHOCTLIO He Gonee + 0,05 %. [inA reHepaTopoB aHanoroBoro curHana 4a-
CTOTY MOXXHO U3MEepPSATb HaCTOTOMEPOM U PErYNUPOBaTh Takum 06pasom, 4ToObl OHA HaXoAUNach B Npeienax
HeobxoAuMMOoN TOUHOCTU. PaspelueHne no perynupoBke 4acToTbl AOMKHO ObITh aAEKBaTHLIM ANsl NONYyYEHUN
YacToT, YKa3aHHbIX A58 KaXA0ro UCNbITaHUA.

AHanoroBbI€ BXOAHbLIE CUTHANMLI CNEAYET reHepupoBaTh C TOYHOCTLIO N0 amnnutyae He 6onee + (0,2 b
+ 3 MkB) npu HopManbHOW YacToTe uameperua un £ (0,3 ab + 3 mkB) npun yactore or 20 'y A0 BEpxHEW rpa-
HUYHOW YacToThl. LincbpoBbie BXoAHbIE CUrHATIbI CReayeT reHepupoBaTh C TOYHOCTLIO No amnnutyae + (0,01
ab + 0,5 mnaawero agsonyHoro paspsaa (LSB).

5.6.3 AHanusaTtop curHana

5.6.3.1 Pexxkumbl paboTel aHanuaartopa

MeTtoabl u3MepeHuii, ONMCaHHbIE B HACTOALLEM pa3aene, TpedyloT pasHooOpa3sHbIX PEXMMOB paboTbl
aHanu3aropa, KoTopble nogpobHO onucaHbl Hke. Jlerye Bcero ux peanu3oBarb C UCMONb30BaHUEM MHOTO-
dyHKUMOHANBLHOrO aHanusaropa. OgHako ecnu 3to0 HeoHX0AMMO, MOXHO MUCMONbL30BaTbh UHAMBUAYATbHbLIE
UNLTPLI, M3MepuTenbHbIE NPUBOPLI U T. . BCe namepeHna amnnuTyabl, ykasaHHblE B HACTOSILLIEM CTaHAap-
Te, cneayet NpoBOAUTbL C MCNOMNb30BAHMEM U3MEPUTENLHLIX NPUGOPOB, PErMCTPUPYIOLUMX pe3ynbTaT B BUAE
MCTUHHOTIO CPEAHEKBAAPATUYHOMO 3HaYeHus1. PunbsTpbl ONUcaHbl B 5.6.3.2.

LLIMpOKONONOCHBI U3MEPUTENDL aMNIUTYAbI, M300paXKeHHbIN HA PUCYHKe 2, NnpeacTaBnsieT coboii npo-
CTOW U3MepuTenb CpeHEeKBAAPATUYHOIO 3HAYEHUs aMnnuTyabl 6e3 ucnonb3oBaHus hunsTPOB nepes Npo-
BEAEHUEM U3MEPEHMUIA.
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Ananusarop
curHana —
A I WNamepurtens
LUMPOKOMNONocHas amnnuTyasl
(cpepHekBagpaTUYHbIN)

PucyHok 2 — LLinpokononocHaa aMnnuTyga

M3ameputenb BHYTPUMNOMOCHON aMNNUTYAbl, N300PaXKEHHbIN HA PUCYHKE 3, BKMOYAET OUNLTP HU3KUX
4acToT, Kak onucaHo B 5.6.3.2.1.

AHanusatop m
curHana I
—> —> >
A — DUNBTP HUKHUX Vamepurens
BHYTPUIMONOCHaA yacTtoTr aMnnuTyabl
(cpenHeksagpaTUYHbIN)

PucyHnok 3 — BHyTpunonocHasa amnnutyaa

M3ameputenb aMmnnuTyabl BHE MONOCHI, U300PaXEHHbIN HA PUCYHKE 4, BKNoYaeT UnsTp BEPXHUX Ya-
CTOT, KaKk onMcaHo B 5.6.3.2.2.

AHanusarop m
curHana |
—> —> >
A | ] q)yu-l pr BerHMX M3MepV|Te.|'|b
BHe Nonochl yactor aMnnuTyapl
(cpegHekBaapaTUYHbINA)

PucyHok 4 — AMMNuUTyAa BHE NONock!

CenekTMBHbIN U3MEPUTENb aMNIMTYAbl, M300PaXKEHHLIN Ha PUCYHKE 5, BKIKOYAET NONOCOBOW PUNLTP,
KakK onucaHo B 5.6.3.2.3, AndA usmepeHunss aMnnuTyabl OTAENbHOro 4acTOTHOro KOMMNOHeHTa. Ecnu He ycTaHoB-
TNEHO MHOE, NONOCOBO (YUNLTP aBTOMATUYECKM HACTPaUBAETCA HA YacTOTy reHeparopa.

AHanusartop / \
CUrHana [ ]
—> —> —>
A E— MonocoBoi Vamepuers
cenektuBHasi aMmnnuTyabl
unkTp (cpenHekBagpaTUYHbIN)

PucyHok 5 — CenekTuBHas amnnuTyga

MN3mepuTtens 0CTaTouMHON aMNUTYAbl, U300PaXKEHHbI HAa PUCYHKE 6, BKNIOYAET 3arpaxkgatoLuin punestp,
KakK onucaHo B 5.6.3.2.6, 4TOObl UCKIIOYUTb BIIUSAHWE OTAENbHOIO YaCTOTHOrO KOMMOHEHTa, 0ObIYHO YaCTOThI
ctuMmyna. Ecnu He ykazaHo Apyroro, 3arpa)kgatoLmnin unsTp aBTOMaTMYeCKn HaCTPaMBaeTCAa Ha 4OMUHMPYIO-
LLYIO YaCTOTY BXOAHOTrO CurHana.
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Axanusarop \ / m
curHana |
—>
- _—) SarpaXaalowuii WUameputensb
ocTatouHast iigliase
duneTp (cpenHekBsaapaTUUHbIN)

PucyHok 6 — OcTtaTovHas amnnutyaa

M3meputenb B3BELUEHHOW aMNNUTYAbl, U300PaXKEHHbI Ha PUCYHKe 7, BKMIOYAET B3BELUMBAIOLLWIA
¢unbTp, Kak onncaHo B 5.6.3.2.9.

il ﬁ m
CUrHana I
—> —
A — BagelunBarowmin Wameputens
B3BelleHHasn amMnnuTyAb!
PunLTp (cpenHeKBaapaTVyHbIi)

PucyHok 7 — BaBelueHHas aMmnnuTyaa

Ecnn metoabl TpebyloT M3aMeHeHUs ONUCaHHbIX PEXUMOB aHanusaropa, To 3T0 NoApobHO onMcaHo B
COMpPOBOXAALLEM TEKCTE.

HekoTopble pexumbl aHanusatopa TpebyloT npumeHeHus Gonee 0aHOro NocneaoBaTensHO COEAUHEH-
HbIX PUABTPOB (HaNpUMep, MHOIAA HEOOXOANMO UCKIIOUUTL U3 OCTATOMHLIX U3MEPEHUIH KOMMOHEHTLI BHE MOo-
nocebl); B 3TMX cnyvasx cumson 6noka aHanusatopa o6o3HaveH ¢ 06oumu punsTpamu (Hanpumep, A BHYTpU-
NOMOCHLIA OCTaTOYHbIN).

MpumevyaHne — EcnM crieqyer NpoBECTU CUHXPOHHLIA MYMNBTUTOHOBLIA aHanu3, To Heo6xoAUM aHanusaTop
curHana ¢ gononHuTensHelM aHanuaom FFT (fast Fourier transform, 6bicTpoe npeobpasoBanune dypbe) U BOZMOXHOCTAMM
NPOBEAEHNS pacyeToB, Kak ONMCcaHO B NPUNOXEHUH A.

5.6.3.2 dunbTpbl

5.6.3.2.1 GUNLTP HWKHUX YACTOT (BHYTPUNONOCHbIN PUNLTP)

Onucanue npusegeHo B IEC 61606-1.

5.6.3.2.2 dunbTp BEPXHUX YACTOT ((PMNLTP BHE MONOChHI)

OnucaHue npueeaeHo B IEC 61606-1, 3a ucknioueHMeM ykasaHuin 06 uaMeHeHuu Anana3oHa 4acroT BHe
MosoCkl UMK YacTOTON ANCKPETUIALIMN.

5.6.3.2.3 Monocosoi ounetp

Ecnu He ykaszaHO uHOe, nonocosble (hunbTpbl AOMKHLI COOTBETCTBOBATL NMOPOraM YyBCTBUTENbHOCTU
knacca |l unu knacca lll, kak ycraHosnexo |IEC 61260. 310 obecneunt no MmeHbLuen mepe 30 aAb 3atyxaHue cur-
HanoB NPU CMELLIEHUN Ha O HY OKTaBY OT LieHTParibHON YacToTbl hunsTpa u 60 4B npu cMeLleHun Ha TpU OKTa-
Bbl. Takue NnonocoBble PUNLTPbI CREAYET NPUMEHATb, €CIIU ONMUCAH aHANWU3 TPETbEN YaCcTu OKTaBbl U NS BCEX
CENEeKTUBHbIX N3MEPEHNI aMNNUTYAbI, 3@ UCKITIOYEHMEM CYYaeB, KOrAa ykadaH 6onee cenekTUBHbIN (OUNLTP.

5.6.3.2.4 Y3kOnonNOCHbIN hunstp

Onucanune npuseaeHo B IEC 61606-1.

5.6.3.2.5 NMonocoson unsrp

MonocoBoi chunbTp UCNONb3YIOT B 06NaCTU YacToT, UMEIOLLIEN YPE3BbIMaNHO Y3KYHO NMOMNocy NponycKkaHus
C €ANHNYHBIM KO3(DULIMEHTOM YCUNEHUA, ONpeaensaemyto 4acToToi auckpetusaumn. Buictpoe npeobpasosa-
HUe Pypbe perucTpupyeT ANUHY U Bbipe3atoLuyto OyHKLMIO, a TakKe npeaenbHoe 3aTyxaHue BHE 3TOM NOMnocChl.
LLinpuHa nonocel NponyckaHus npeactaBnaer cobon MUHUMAsIbHOE YNUCHO ANIEMEHTOB AUCKPETU3aLIUK, HEOO-
X0AUMbIX ANA 3¢pcheKTUBHOIO NPONyCcKaHUA BLIGPAHHOM 4acTOTbl, TaK Kak S3HEPIMA NPW 3TOW 4acToTe pacceu-
BaETCA B PAJ NPUNEXaLLux a1eMeHTOB AUCKPEeTn3auuu, B 3aBUCUMOCTU OT BbIOPaAHHOWN Bbipe3alowwen yHKUMN.

5.6.3.2.6 3arpaxaaiowmin punstp

Sarpaxxgaowmii (hunsrp, NPUMEHAEMbIR N0 YMOMYAHUIO NPU U3MEPEHUSAX OCTAaTOUHBIX NOTPELLHOCTEN,
MCKaXKEHUA U LIyMa, AOIMKEH UMETb 3HAaYEeHNe CeneKTMBHOCTU Q He meHee 1 U He Bonee 5, 3a UCKNIOYEHNEM
cnyyaes, koraa ykasaHa 6onee BbICOKasi CENEKTUBHOCTb.
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B cny4ae uamepeHuii 0CTaTouHbIX NOrPELLHOCTEN 3arpaXkaaloLmnii (punsTp Npu HEKOTOPbLIX 0BCTOATENb-
CTBaX MOXHO 3aMeHuTb 6onee y3kumm (bonee cenekTMBHbIMMK) 3arpaxaaoLwymMm unsTpamu, Kak OnmcaHo HUXKE.

5.6.3.2.7 Y3KONONOCHbLIW 3arpaaaromin punsrp

Sarpaxaatowmii nonocoson punstp ¢ Q ot 5 go 10.

5.6.3.2.8 3arpaxpatoLymii NonocoBon PuUnsTp

Sarpaxxgaiowmii punsTp UCNOnb3yoT B 06racTu YacToT, UMEIOLLEN YPEe3BbIYaiHO Y3KYIO NMOMNOCY 3a4epu-
BaHUsl, ONPEeAEnsaeMyto 4acToTol aAuckpeTusauuu. beictpoe npeobpaszosaHue ®ypbe permcTpupyer AnuHy U Bbi-
pesaioLuyio yHKUMIo, obecneunBas YpesBbiYaiHOE 3aTyxaHue U €IMHUYHLIA KOS(MULIMEHT YCUNEHUs BHE ITOW
nonocsl. LLinpuHa nonocel 3aepxMBaHuns nNpeacraBnsier cCoooM MUHUMATBLHOE YMCHIO ANMEMEHTOB AIMCKPETU3aLIUN,
HeobxoanMbIX Ans 3chdEeKTMBHOIO NPONYCKaHUs BbIOPAHHOM YaCTOThI, TaK KaK SHEPIvs Npuy 3TOI YacToTe pacce-
MBAaETCA B PS4 NPUNEXALLMX 9NIEMEHTOB AUCKPETU3ALMM, B 3aBUCUMOCTM OT BbIOPaHHO Bbipe3satoLwwen (hyHKUMN.

5.6.3.2.9 B3gewmBatoLumi punsrp

B3sewmBatowmn unsrp Ans BCEX M3MEPEHUMW B3BELUEHHbIX LUyMOB AOIMKEH cooTBeTcrBoBaTh IEC
60268-1, 3a ucknoyeHneM obulero koadpuuueHTa ycuneHusi. Yacrora eaquHUMYHOIO ycunenus unbrpa
AomkHa coctaenaTh 2 kY. 3mepeHna OTHOCUTENbHON aMNnUTyAbl, Takue Kak OTHOLLEeHME CUTHan — LuyMm,
nNpoBeAEeHHbIe C UCNOMb30BAHUEM PEKOMEHAOBAHHOIO CTAHAAPTHOrO B3BeLuMBalowero dunesrpa, crneayer
o6o3Hauatb abbpesmnarypoit «ab CCIR-RMS». U3mepeHusa abConioTHONM aMnnuTyabl, NPOBEAEHHbIE C UC-
NONb30BAHMEM PEKOMEHAO0BAHHOrO punetpa, cnegyer 0603Ha4arTb COOTBETCTBYIOLLEH KONUYECTBEHHON ab-
Gpesuarypoit, 3a kotopoii cneayet «CCIR-RMS», nanpumep, Ab-g cneayet obosHayatb «abgg CCIR-RMS».
Ecnu ans uamepeHus no HacToALWEMy CTaHAAPTY UCMONb3YIOT CTaHAapTHLIN B3BELLUMBAIOLLMIA (PUNLTP, OTNKU-
YaLWMIACA OT AaHHbIX PEKOMEeHAALMUI, cneayeT NpMBOAUTL cxeMy unsTpa U KOIPMULIMEHT yCuneHus, ecnu
3TO0 HEO6X0AUMO.

MpuMevanue — OnopHasa vacToTa 2 KL B 3TOM CTaHAapTe 9KBUBarNeHTHa BBEA eHUIO 3aTyxaHua 5,629 gB npu
BCEX YacToTax, No cpaBHEHUIO C ONOPHON YacToToil 1 k'L, ykasaHHol B IEC 60268-1.

5.6.3.3 NamepeHus abContoTHOM M OTHOCUTENbLHON aMMNUTYAbI

PesynbtaThl M3MepeHust aGCONIOTHON aMnuTyabl CneayeT yCTaHaBNMBaTh HENOCPEACTBEHHO B €AUHU-
Liax CpeAHEKBaAPaTUYHOM BENUYNHBI: HANPUMEP, ABLg ANA UMPPOBLIX CUrHanos u Ab, unu V,,. . ana aHano-
rOBbIX CUTHANOB.

Pesynsrartbl UsMEpeHust amMnanTyabl Talke MOryT ObiTb BbIpaXeHbl OTHOCUTENBHO OMOPHON aMNnuTy-
Obl, KaK OTHOLLEHWe B Aeuunbenax unu B npoueHtax. OTHOCUTENbHbIE pe3ynbTaThbl N3MEpPEeHUiA 4ODKHbI ObiTh
YCTaHOBMNEHbI OTHOCUTENbBHO M3MEPEHHOW aMNuTYAbl HA BXOAE aHanusaTopa Ans OAHOIO M TOrO XXe kaHana
(a0 nobbix PUNLTPOB), HANPUMEP, ANa MeToaa «CKkaXeHne U LWyMy . Pe3ynbTatbl U3MEPEHUIA, 3aBUCSLLME OT
KaHana, cneayet BblpaXaTb OTHOCUTENbHO aMNnUTYAbl BXOAHOrO CUMrHana aHanusaropa B ONOPHOM KaHarne
(kaHane cpaBHeHUs), HaNpUMEP, ANA METOAA ONpPeAeneHns NEPEKPECTHbIX NOMEX.

MHOrodyHKUMOHanNbHbIE aHaNM3aTopPbl 0OLIYHO CMOCOGHBLI MPOBOAUTL OTHOCUTENLHLIE U3MEPEHUS He-
NocpeacTBEHHO. B npoTMBHOM cnyyae AomkHa ObITh U3MEPEHA aMMNUTyaAa ONOPHOrO CUrHana B AONOMHEHUE
K 3aJ@aHHOMY W3MEPEHUIO, a8 OTHOCUTENbHbIN Pe3ynbTaT CNeayeT paccunTaTb BPYYHYIO.

5.6.3.4 TouHOCTb

Ecnu He ycTaHOBNeHO nHoe, 06opyaoBaHne, NPUMEHAEMOE ANs NPOBEAEHUA U3MEPEHUI B HACTOSILLEM
cTaHagapTe, AOMKHO MMETb TOYHOCTb MO M3MEepseMbiM napameTpaM Nno MeHbLUEW Mepe B TpW pasa nydlue
(BbILLE), YEM YCTAHOBMEHO B TEXHUYECKUX TPEOOBaHUSIX HA UCNbITYEMOe 060pyaOBaHME.

Bce nsmeputenu aMnnuTyabl, UCNONb3yemble ANA U3MEPEHWUI B HACTOALLEM CTaHaapTe, A0MKHbl BbiTb
YCTPOMCTBaMM, JaOWUMUN UCTUHHOE CpeAHEKBAAPATUYHOE 3Ha4YeHne (r.m.s.) C MUHUManbHOW HeoBxoauMon
TOYHOCTLIO 0,25 B (BHYTPUNOMOCHLIE MNKU CENEKTUBHbIE n3Mepenuns) unu 1,0 b (octatouHbie u3MepeHus)
B AnanasoHe ot 20 4 40 BEPXHEN FPAHUYHON YacTOThl. ATy TOMHOCTb CriedyeT NOAAEPXUBATb AN CUrHana,
nmMetoLLero nuk-dakTop (@amnnuTyaHbIvi pakrop) 5 unu mexee. He cnegyet UCnonb3oBaTh KanMbpoBaHHbIE MO
cpefHeKBaapaTU4HOMY 3HAYEHUIO YCTPOICTBA, U3MEPAIOLLNE CPEAHIO BENNYUHY UNN BEMUYUHY NUKA.

AHanorosbI aHanu3 AOMKEH NPUMEHATL AOMONHUTENLHO paspeLleHHbI gonyck = 3 mkB, a uudpoBoi
aHanu3 JOMmKeH NPUMEHATbL AONOMHUTENbHO pa3peLleHHbIn aonyck £ 5 LSB.

M3meputenu amnnutyabl, NPUMEHsIEMbIe AN NPOBEAEHMS USMEPEHWI B HACTOSILLIEM CTaHAAPTE, 0K-
Hbl MHTErPUPOBAaTL CUrHAMN B TEYEHWE MUHUMYM 25 MC, UTOObI 06ecneunTb aAEKBaTHOE YNCIO KOAOB, KOTOPbIE
MCNONb30BaHbl B UCTLITYeMOM oBopyaoBaHun. Mpu onpeaeneHUU CUrHanoB HU3KMX 4acToT HeobXoaumoe
BPEMS JOIDKHO ObITb YBEIMYEHO, YTOBbI rapaHTMpPOBaTh, YTO ByAeT U3MepeH NO MEHbLLER MEPE OAWH NOMHBbI
LMK CUrHana.
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6 MeTtoabl usmepeHun

6.1 O630p

MeToabl U3MepeHuii, ONMCaHHbIE HMXE, B pasaene «O0LMe XxapakTePUCTUKN», CrieayeT NPUMEHSITb KO
BCEM BMAaM UCNbITYEMOro 060pya0OBaHUs, HE3aBUCUMO OT TUMa MX BXOAAa M Bbixoaa. Kpome TOro, MeTofbl,
OMUCAHHBIE B MYHKTAX «XapakTepUCTUKW aHANOroBOr0 BXOAA», «XapakTEPUCTUKM aHANOrOBOrO BbIXOAAY, «Xa-
pPaKTepUCTUKN LIMPPOBOrO BXOAA» U «XaPAKTEPUCTUKM LUEPOBOrO BbIXOAAY, CNeayeT MPUMEHSTb, Kak 310
npeanucaHo aAns obnacren BXoAa M BbIX04a KOHKPETHOTO UCMLITYEMOro 060pyA0BaHuMS.

Ecnu ucneityemoe obopynoaHue obecneynsaet Asa unu 6onee kaHanos, U3MepeHns cnegyeT nosTo-
pUTbL ANA KaXXaoro kaHana.

Bo mHorux cnyvaax 6yaer Heo6xo4MMO MOBTOPUTb HEKOTOPbLIE U3MEPEHUS ANSA PasfM4HbIX paboymx
YCMOBUW UMM KOHTPOSbHbLIX HACTPOEK, HAaNnpUMep, NP1 PasnuMyHOn YacToTe aAuckpetTnsauun. B Takux cnyyaax
NPUMEHAEMbIE YCITOBUA U HaCTp017IKl/I OOJDKHbI ObITb YETKO YCTAHOBINEHbI B CBA3U C K&XXAbIM U3MEPEHUEM.

Ecnun He yka3aHo nHoe, Ha ncneiryeMoM 0060pya0BaHUN AOIKHbI ObITb YCTAHOBMNEHbLI CTAHAAPTHBIE Ha-
CTPOIiKM, KaK ONMMcaHo B N. 5.4. Ecnu NnpuMeHsIoT Apyrue HaCcTPOKK, 9TO AOIMKHO ObITh YETKO YKa3aHo.

6.2 OCHOBHbIe XapaKTePUCTUKU
6.2.1 JInHelHbIe XapaKTepPUCTUKH

6.2.1.1 3aBucAwpme oT amnnuTyabl (AMNNUTYAHO 3aBUCUMBIE)

6.2.1.1.1 KoachpuymneHTt ycuneHus

Lienb: nocpeacTBOM HACTOSILLEr0 UCMbITAHUA M3MEPSIOT OTHOLLEHUE aMNiUTYAbl BbIXOAHOrO curHana K
amnnuTyae BXOAHOr0 CUrHana npu CTaHaapTHLIX HACTPOMKaX.

Mpu ucnbITaHUM UCMOMB3YIOT CXEMY, U30OPAXKEHHYIO Ha PUCYHKE 8, ncnbiTyemoe 060pyaoBaHue cneay-
€T NpuMBOAUTbL B AENCTBME CUHYCOMAANbHbIM BXOAHBIM CUFHANOM HOPMarbHOW U3MEPUTENbHOW aMMnuTyabl
1 yactoTbl. [lomkHa ObITb M3MEPEHAa CenekTUBHAA aMNnUTyAa Ha BbIXOAE UCNbITYyemMoro 060pyaoBaHns U Bbl-
paxeHa B Ab, B BUAe OTHOLLUEHUS K HOPMAarnbHON aMNiuTyae U3MepeHus.

FeHepatop Ananusarop
curHana UcnbiTyemoe curHana
A N
7| obopynoBaHue >
CunycongansHbif, Axzy, furm A ceneKTMBHas

PucyHok 8 — MeTog uamepeHus koapduumeHTa ycunerHus

MpumevyaHune — 3Ty XapakTepUCTUKY NMPUMEHAIOT OBBLIYHO K UCMBITYyeMOMY 0GOPYAOBaHWUIO C aHanoroBbIM
BXOJOM W @HanoroBbiM BbIXOAOM UNK C LMPOBEIM BXOAOM U LiMPpOBLIM BEIXOAOM. [ANs NepekpecTHbIX XapaKTepucTuk
ycuneHusi cm. 6.3.1.1 1 6.3.2.1.

6.2.1.1.2 CTabunbHOCTb KO3(hbhnLmeHTa yCuneHums

Llenb: nocpeacTBOM HaCTOALLErO UCNbITAHUA U3MEPSIOT U3MEHEHME KO3D(PMLUMEHTa yCUneHums co Bpe-
MEHEM.

Mpwy ucnbITaHUM UCNONBL3YIOT CXeMY, U300PAXKEHHYIO HA PUCYHKe 8, ucneiryemoe obopyaoBaHue cneay-
€T NpMBOAUTbL B AENCTBME CUHYCOMAANbHBLIM BXOAHLIM CUFHANIOM HOPMArbHOW U3MEPUTENbHOW aMMnuTyabl
1 4acToTbl. CEMNEKTUBHYIO aMNMUTYAY HA BbIXOAE UCMLITYEMOro 000pyAOBaHNUSA CNeayeT U3MEPSTb B TEYEHUE
KaK MUHUMYM 1,0 4, HENOCPEACTBEHHO NOCMe NpPeaBapUTENbHOW BbIAEPXKKU NPU 3a4aHHbIX YCNOBUSX, Kak
YyCTaHOBNEHO B 5.5. CTabuNbHOCTb KO3hbhuUMeHTa ycuneHusi Cneayet BblpaXkaTb Kak OTHOLLEHWEe Haubonb-
Len U HaMMeHbLUEeN aMnNnuTyAa, 3aperncTpUpoBaHHbIX B TEYEHWE STOr0 Nepuoaa, BbipaxeHHoe B AB.

6.2.1.1.3 Pasnuune K09(pdhUUMEHTOB YCUNEHUA MEXAY KaHanamMm U AUHaMn4ecKasa norpeLLHoCTb

Llenb: nocpeacTBOM HacTOALWENO UCMNbITAHMA U3MEPSAIOT cornacoBaHne (CpaBHeHue) KoadhPUUNEHToB
YCUNEHUS MEXIY KaHanamu.

M0 BO3MOXXHOCTM KaXkabl KaHan UCMbITyeMoro o00opyaoBaHus crielyet NpUBOAUTL B AEHCTBUE CUHY-
couaanbHbiM BXOAHBIM CUTHANOM HOPMAsibHOW M3MEPUTENBHOW amninTyabl M YacTOThbl C UCTMIONb30BAHUEM
CXeMbl COeIMHEHU 000PYA0BaHUSA, U300PAXKEHHON HA PUCYHKE 8. Ha BbIXOAE KaXA0ro kaHana ucnbiryemoro
060pya0BaHUsS A0IHKHA ObITb 3aPErMCTPUMPOBAHA CenekTuBHas aMmnnuTtyaa. CpaBHeHue K03 PULIMEHTOB yCu-
NeHnsa Mexay kaHanaMmu CnefyeT BbipaXarb Kak OTHOLUEHWE 3aperncTpupoBaHHbIX B kKaHanax HaunbonbLuen u
HauMeHbLLEen aMNnnuTya, BbipaXeHHoe B AB.
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B cny4ae, korga (rpynnosoe) perynupoBaHue KoadduLmMeHTa yCureHns BO3AeiCTBYET Ha BCE KaHanbl
ucneITyemoro o6opyaoBaHus, ANHAMUYECKYHO NOrPELLHOCTb CIieyeT BhlpaXaTb Kak Camblii BbICOKWI pesynsrar
BbIYMCINEHUS CPABHEHUA KOIDPULINEHTOB YCUNEHUA MEXAY KaHanamu, KOTOPbI HabnoaatoT B NMOBON KOHTPO-
nupyeMoii Touke. Ecnu cnegyet NpoBECTU M3MEPEHMA TOMbKO B YaCTW PerynnpyemMoro ananasoHa, To 3Ta 4acTb
JomkHa BbiTb onpeaeneHa. cnbitaHua AomkHbI ObITb NpoBeAeHbl Tak, YToBbl He Habnganoch cpesaHus
UMNYIbCOB B UCMbITYeMOM 060pyAOBaHMK, ANS 3TOTO MOXHO MpU HEOBXOAMMOCTU YCTaHOBUTL Bonee HU3Kyto
amMnnuTyay BXOAHOMO CUrHana, ecnu ato TpebyeTcs Ana perynmpoBaHus auanasoHa KoapduLmueHTa youneHus.

6.2.1.1.4 AMNNUTYAHO-4aCTOTHasA XapaKkTepucTuka

Llenb: nocpeacTBOM HACTOALLErO UCTLITAHUA U3MEPSIOT U3MEHEHME KOApuLmMeHTa ycuneHus B 3aBu-
CMMOCTHU OT HacCTOThbl.

Mpu ucnbITaHUKM UCMIONBL3YIOT CXEMY, U30OPAXKEHHYIO HA PUCYHKE 9, aMNNUTYAHO-4aCcTOTHas XapakTepu-
CTUKA MOXET ObITb U3MEpEHa Npu Nojaye Ha UCnbITyeMoe obopyoBaHWe CUHYCOUAaNbHOTO BXOAHOIO CUr-
Hana HopMarnbHOW U3MEPUTENbHOW aMNUTYAbl U USMEPEHUST aMNNUTYAbl BLIXOAHOIO CUTHaNa UCMbITYeMOro
060py,ELOBaHI/IF| B pas3nu4HbIX gnanas3oHax 4acTtoT BXOAHOIo curHana. I_lpe/:l,nOHTVITeJ'IbHO n3MepeHue amnnu-
TyAbl AOMKHO ObITb CEeneKkTuBHbIM, yTO6bl M30EXaTb BNUAHUA Ha pe3ynbrat CyLIeCTBEHHbIX LUYMOBbIX UNU
napasuTHbIX KOMNOHEHTOB.

lFeHepaTop AHanusarop
curHana UcneiTyeMoe curHana
N o
7| ob6opynoeaHue >
CuHyconaansHbli, Angy fowe A canexruenasn

PueyHok 9 — MeToa U3MepeHunst aMniuTYAHO-4acTOTHBIX XapaKTepUCTUK

YacToTbl U3MEPEHUSI MOXHO BblIGpaTh NPOU3BONbLHO, TaKMM 06pa3om, YTOObLI OHU COOTBETCTBOBAMNM KOH-
KPETHOMY UCTMbITYyEMOMY 000PYAOBAHUIO, YACTOTE ANCKPETU3ALMU U T. A., HO NPeANOYTUTENbHO OHU 0SMKHbI
pacnonaraTbCsi No norapudMUYeckoi wkane. Ona uamepeHuin MoryT ObiTb MCNONMb30BAHLI YaCTOTLI, yCTa-
HOBNeHHble B Tabnuue |IEC 61606-1. B nio6omM crnyyae AnanasoH 4acToT AOSKEH BKIoYaTb Yactoty 10 My u
BEPXHIOIO rPaHUYHYIO YacToTy.

Pesynerar gomkeH GbITe NpecTaBneH B Buae rpaduka, Ha KOTOPOM NO ocu X OTNOXeHa yacToTa (npea-
NOYTUTENLHO B NOrapupmMmnYeckon Likane), a no ocn Y — amnnutyaa, 3aperucTpupoBaHHasi Ha KaXkaon ya-
CTOTE, BbIp@XXEHHAsi OTHOCUTENbHO amMnNUTyAbl, 3apPernCTPMPOBAHHONR NPU HOPMAanbHOWM YacToTe U3MEPEHUs
(vnv npu Gnnxxaien K Hel AOCTYNHON YacToTe), B Ab.

AnbTepHaTUBHO aMNIUTYAHO-YACTOTHYIO XapakTEPUCTUKY MOXHO BbIPa3uUTb Yepe3 HaunbonbLuUylo U Hau-
MEHbLUYIO U3 3aperucTPUPOBAHHbLIX aMNUTYA OTHOCUTENbHO aMNAMTYAbl, 3aperucTPUPOBAHHONW NPU HOp-
ManbHOW YacToTe uamepenus, B Ab: Hanpumep, «+0,1/-3,0 ab ot 10 My Ao 20 k', oTHOcUTENbHO 997 Muy.

6.2.1.1.5 MakcumanbHas amnnuMTyaa BXOAHOrO curHana

Llenb: nocpenCcTBOM HACTOSILLErO UCMbLITAHUS UBMEPSIOT aMNAUTYAY BXOAHOFO CUrHamna, COOTBETCTBY-
IOLLYI0 MaKCUMarnbHON CNnOCOBHOCTU uCnbITyemMoro o6opyaoBaHua obpabartbiBaTb CUrHan Npy CTaHAapTHbIX
HacTpomnKax.

MakcumanbHylo amnnuTyay BXOAHOrO CUrHama crnegyer u3MepsTb, Kak nokasaHo Ha pucyHke 10, noaga-
Basi HA BXOJ MCMbITYeMOro 000pyA0BaHNSA CUHYCOMAANbHbIA CUrHar, 4acToTy U amnauTyay KOTOPOro MOMXHO
perynupoBaTb. CrneayeT KOHTPONMPOBaTb Kak aMnimMTyAy, Tak U OCTATOYHYI0 aMNnnuTyay BbIXOAHOIO curHana
UCMbITYeMoro 060pyaoBaHNSA NPU U3MEHEHNM aMINIUTYAbI FEHEPATOPa 10 CaMOro BbICOKOTO 3HAYEHUS!, KOTOPOE
MOXHO o6ecneynte 40 MOMEHTA, KOraa NpoM3oONWAET CHIDKEHWe koadhdmumeHTa ycunenus Ha 0,3 ab unu us-
MEHEHUEe XapaKTEPUCTUKN «UCKaxeHue u ymy Ha MuHyc 40 a6 (1 %). COOTBETCTBYIOLLANA reHepUpyemas am-
NNuTyAa AomkHa BbiTb 3aperncTpupoBaHa. AMIMTYAbI U3MepsieMbiX UMPOBbLIX AaHHLIX CNEAYET BhipaXarb
B ABrg; aMnauUTyabl U3MepsieMblX aHaNoroBbIX JaHHbIX CIEAYET Bbipaxars B 4B, HO MOXHO BbIPasUTL B V..

leHepaTop Ananusarop
curiana WUcnbityemoe cuHana
»  obopynosanue —>
CuHycOMAaNbHbIA, Asp; Foue A BHYTPMINONOCHAR OCTETONHES

PueyHok 10 — MeToa namepeHns MakcMmarnbHO aMMnUTyAbl BXOAHOIO M BEIXOAHOMO CUrHanoB
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Mpu n3amepeHnn MakCMmanbHOM amnnuUTyAbl BXOAHOFO curHana niobble perynatopbl koaddpuumnenra
yCcuneHus1 A0MkHbl ObITb YCTAHOBMEHbI B TAKOE NONOXKXEHUE, YTOOLI BO3HUKAIOLLIEE HACBILLEHUE BXOAHOTO CUT-
Hana HacTynano npu Kak MoXHo 6onee BbICOKOW aMNNUTy/le BXOAHOIO CUrHana u He BO3HMKano HacbileHue
BbIXOQHOrO curHana.

MakcrmanbHylo aMnnuTyay BXOAHOIO CUrHana crneayet u3mMepsaTb B AuanasoHe 4acToT. YacToThl usme-
PeHNsA MOXXHO BblOpaThb NPOM3BONLHO, TAK, YTOOLI OHM COOTBETCTBOBANIM, HANPUMeEpP, KOHKPETHOMY UCNbITYe-
MOMY 000PYAOBaAHMIO U YACTOTE AUCKPETU3ALIMK; HO OHU ODKHbI ObITh PAcnonoXeHsl No norapucmMu4eckom
wkane He Oornee yeM B Avana3oHe OAHON OKTaBbl. B nmiobom criyyae guanasoH 4acToT JOIDKEH BKMKOMATb
10 'y 1 BEPXHIOIO rPaHUYHYIO YacToTy. Pe3ynbrarsl cneayet npeacraBnsts B Buae rpacduka, Ha KOTopom no
ocu X OTNOXEeHa yactoTa (NpeanoyTUTeNnbHO B norapudMUYecKon LKarne), a no ocu Y — mMakcuManbHas va-
CTOTa BXOAHOTO CUrHana, BblpaXKeHHasa B COOTBETCTBYIOLLMX €AMHULAX aMNIUTYAbI.

Ecnn makcumanbsHytlo amMnnuTyay BXOAHOIO CUrHana onpeaensiiot TONbKo Ha OA4HOW 4acToTe, cneayet
MCNonb30BaTb HOPMAarbHYIO YacTOTY U3MEPEHUS.

Ecnun Ha BxoAe ucnbITyemoro 060py10BaHUsl YCTAHOBNEHbI (PUNLTPbI KOPPEKLMU NPEAbICKAXKEHUS, pe-
3ynbTaTbl U3MEPEHNs cneayet NPUBOANTL OTAENBHO C KaXKAbIM UMEIOLLIMMCA B PacnopsikeHun unstpom Kop-
pekuMKn npeabiCkaXeHus, a Takke 6e3 KOPPeKLUM NPeabICKAKEHUS.

MpuMmedaHne — WamepeHUa MakcMManbHOW aMNUTYAbl BXOAHOMO curHana Hauboriee 4acTo MPUMEHSIIOT K
aHanoroBbiM BXO4HbIM CUrHanam, n ux NUWb WHOMAa NPOBOAAT B 3aBUCUMOCTM OT YacTOThI, TaK KaK Takasi 3aBUCMMOCTb B
ycTpoiicTBax A/L|-npeobpasoBaTeneit aBnaeTca HeobbIUHOW. OfHAKoO 3TOT MeTOA BKITIOYEH B «06LUME XapaKTepUCTUKN»,
MOCKOSbKY OH MOXET ObiTb BaXeH B ApYrux crydasix, HanpuMmep, Npu Nory4YeHUn XapakTepucTUK NyTei NpoXoXaeHUs
LundpoBoro curHana ¢ (Hennockow, HeNONOron) YacTOTHOW XapakTEPUCTUKOW UMK € HeugeansHOW CTPYKTYPOW YCUNEHUs.

6.2.1.1.6 MakcumanbHaa aMnaMTyaa BbIXO4HOIO curHana

Lienb: nocpeCTBOM HACTOALLETO UCMNBITAHMA U3MEPSIOT aMNIMTYAY BbIXOAHOIO curHana, CooTBETCTBY-
IOLLYI0 MaKkCUmarnbHOW CnoCcOOHOCTU UcnbITyeMoro o6opyaoBaHusa obpabaTbiBaTb CUrHanN Npu CTaHAapTHbIX
HaCTponKax.

MakcumMarnbHaa aMnnuTyaa BbIXOAHOTO CUrHana AosmkHa ObITb U3MEPEHa C NPUMMEHEHUEM CXEMbI, KOTO-
pas usobpaxeHa Ha pucyHke 10 B 6.2.1.1.5, nogasas Ha BX04 UCNbLITYEMOro 060pya0BaHUS CUHYCOMAANbHbIV
curHan c perynupyeMbiMM 4acToToW U aMnAnTyaon. AMNAUTYAY reHepaTopa perynumpylotr 40 MakCMMarnbHOro
3Ha4YEHUs!, KOTOPOE MOXXHO 0BECNEYNUTH 0 MOMEHTA CHUXEHUS KoadduLmeHTa ycunenuns Ha 0,3 AB unu us-
MEHEHMNA XapaKTepUCTUKN «uCKaxkeHue u wym» Ha MuHyc 40 ab (1 %), cneayer oTcnexxumearb Kak amnauTyay,
Tak U OCTaTOYHYI0 aMNIUTYAY BLIXOAHOIO CUTHaNa Mcnbitryemoro 060opyioBaHusi. AMNUTYAA BLIXOAHOTO CUT-
Hana fomkHa ObiTb 3aperMcTpMpoBaHa. AMNIUTY/bl LMPOBLIX CUTHANOB CHEAYET BhipaXxarb B AB,g; amnnu-
TYAbl @HaNOroBbLIX CUTHANOB CNEAYET BblpaXartb B 4B, HO MOXHO BblpaXarb B V, ...

Mpu namepeHmn MakCMmManbHO aMnNNUTYAbl BbIXOAHOIO CUrHana Bce perynsropbl koadguumueHra ycu-
NEeHUs AODKHbI ObITb YCTAHOBMEHbI B TAKOE MOJIOXKEHME, YTOObl aMNnMTyAa BbIXOAHOIO curHana osina makcu-
MarnbHOM N YTOObLI MOXKHO GbINI0 06ecneunTb OTCYTCTBUE HACTYMIIEHUS HACBILLIEHUS.

MakcMManbHy0 aMnanTyay BbIXOAHOTO CMrHana crneayer usmepsaTb B Auana3oHe 4acTtoT. YacToTol, npu
KOTOPbIX NPOBOASAT U3MEPEHNE, MOXKHO BblIOpaTh NPOM3BOSLHO, TaK, YTOOLI OHU COOTBETCTBOBaNU, HaNnpUmep,
KOHKPETHOMY MCNbITYEMOMY 00OpPYAOBAHMIO M YACTOTE AUCKPETM3ALUMK; HO OHM AOSMKHLI pacnonaraTbca no
norapuMmyecKkon Lwkane B gvanasoHe He bonee ogHOW OKTaBbl. B nobom cnyyae 3ToT AMana3oH 4actoT
norkeH Bkntoyatb 10 'y n BEPXHIOO rpaHMyYHyIO YacToTy. Pe3ynbraTtbl AOMKHbI ObITb NPEACTaBneHbl B BUAE
rpadmka ¢ yactoton no ocu X (NpeanoYTUTENbHO B NorapuMmM4eckon LuKarne) 1 MakCuManbHON aMnNnuTya0u
BbIXOHOTO CUTHANA, BLIPAXXEHHON B COOTBETCTBYIOLLUMX €AMHULIAX aMIIUTYAbI, MO ocu Y.

Ecnu makcumanbHylo aMnnuTyay BbIXOAHOFO CUrHana xapakTepu3yloT TONbKO Ha OJIHOW YacToTe, cneay-
€T UCMOSb30BaTb HOPMAarbHYIO YacTOTY U3MEPEHUA.

Ecnu Ha BbixoA€e UCNbITYeMOro 060pya0BaHMS YCTAHOBINEHbI (OUILTPbI KOMMEHCALUMU NMPEAbICKAXKEHUH,
pesynbraTtbl USMEpPEHUI crieayeT NPUBOAUTL OTAENbLHO AN KaXA0ro 40CTYNHOro ounsrpa KoMneHcawuum npe-
ObICKaXkeHU, a Take 6e3 unesrpa.

MpumeyaHune — W3MmepeHUa MaKCUMarbHO# aMMNUTYABI BEIXOAHOTO CUrHana Hanbornee 4acTo NPUMEHSIIOT K
aHarnoroBbIM BbIXOAHBIM CUrHanam, u Ux NnLlb MHOTAA NPOBOASAT B 3aBUCUMOCTU OT YacTOThI, Tak Kak Takasi 3aBUCMMOCTb
B ycTpoiicTBax A/L|-npeobpa3oBatenei ABNAeTca HeOOLIMHOW. OAHaKo STOT METOA BKNIOYEH B «0bLLUMe XapaKTepUCTUKNY,
MOCKONIbKY OH MOXET ObITb BaXKeH B APYrUX Cny4asx, Hanpumep, nNpu NoMy4YeHUN XapakTepucTUK MyTel MPOXoXaeHUs
LM poBOro curHana ¢ (Herockon, HENONOroW) YacTOTHON XapaKTepPUCTUKON UMK C HenaeanbHOW CTPYKTYPOW YCUITEHUS.

6.2.1.1.7 MNMonsapHoCTb
Llenb: nocpeacTtBOM HacCTOALLEro UCMNbITAaHUA ONPEAENsIoT, USMEHAET NU UcnbiTyemoe obopyaoBaHue
NOMSAPHOCTb CUrHAmNoB, NPOXOASALLNX YEPE3 HEro.
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Ha Bxog ucnbiTyemoro o6opyaosaHus JoskeH ObiTb NogaH NakeT TOHAaNbHbIX CUTHANOB, BKNOYAOLWMN
nepuoabl CUHYCOMAanbHbIX CUrHaNOB HOPManbHOW U3MEPUTENbHOW amnnuTyAbl U YacToThbl, Yepeayemble
C nepuogamMu nokos (OTCYTCTBMA CUrHamnoB, TULLUMHbBI). STOT CUHYCOMAAnNbHbIA CUrHaN AOSDKEH NOABNATHLCA
(BKMIOYATLCA) U UCHe3aThb (BBIKNIOYATLCA) NPU NEPECEYEHUN HYNEBON OTMETKM B NOMOXMTENbHOM Hanpas-
NeHMn U JOIHKeH NOAAaBaTbCA B TEYEHUE 5 LMKIOB W OTCYTCTBOBATb B TEYEHUE NEpuoaa, SKBUBANEHTHOIO
npuMepHo 20 umknam. BeixogHoW curHan ucnbiryemoro o60pyaoBaHusa 4omkeH ObiTb UCCNeA0BaH C UCNOSb-
30BaHMEM MOHMTOPA LM(POBOTo CurHana W MOHUTOPAa aHanoroBOro curHana (Hanpumep, oCLUMINOCKONa)
Ans onpeaeneHus, ABNAETCA N NCNbITyemoe 000pyA0BAHNE KHEUHBEPTUPYIOLLIMMY UIU KUHBEPTUPYIOLLIMMY.

AnbTepHaTUBHO NOMSAPHOCTb MOXHO U3MEPUTb C MOMOLLBIO NMOGOr0 aCUMMETPUYHOTO CUrHana, u ee
MOXHO MPOBEPUTb BPYYHYIO UMK C UCMONIb30BAHUEM KAKOrO-nuBGO aBTOMATU3UPOBAHHOIO YCTPOWCTBA, YyB-
CTBUTENMbHOIO K MONAPHOCTU aCUMMETPUM.

6.2.1.2 XapakrepucTuku, 3aBucsiLLe oT BpeMeHH

6.2.1.2.1 ®asoyacToTHasa xapakTepucTunka

Llenb: nocpeacTBOM HACTOALLEr0 UCMbITAHUA U3MEPAIOT pasHULy ha30BON 3aaepXkn (oTcTaBaHue no
hase) Mexay M3MepsAEMOoil YaCTOTON U KOMMNOHEHTOM HOPMAanbHON U3MEPUTENLHON YacTOThbl NPU NPOXOXAE-
HUK Yepes ucnbITyemoe obopyaoBaHue.

da3oBble 384€PXKKM HACTOT, NPOXOAALLUX Yepes ucnbiTyemoe o6opyaoBaHue, cneayer CpaBHMBATbL Ha-
npsAMYI0, HanpUMep, ucnonb3ya FFT-meToa ncesaocnyyanHbiX NOCNea0BaTenbHOCTEN, UMNYNLCOB UMK MYFb-
TUTOHOB U OTKIIOHEHMSA OT MMHENHON hasbl, 3aperucTpupoBaHHble B rpagycax. Metoa FFT oGecneuusaet
pesyneTat, pasHooTcTosAwmi oT DC g0 MakcumanbHOM 4acToThl curHana. Mukoeas amnnutyaa noGoro cur-
Hana AormkHa ObiTb paBHa NMKOBOW aMMNUTYAE CUHYCOMAANBHOIO CUrHana Npu HOPMasnbHOW U3MEPUTENBHOW
amnnvTyae.

AnbrepHaTUBHO Pa304aCTOTHYIO XapaKkTEPUCTUKY UCNLITYEeMOro 06opyaoBaHus, koTopoe obpabarbiBa-
€T CUrHarsnbl B peanbHOM BPEMEHW 1 AONyCKaeT OAHOBPEMEHHbIN AOCTYN K BXOAHLIM U BbIXOAHbLIM KNeMMam,
MOXHO U3MEPUTb C UCMONIb30BAHNEM CPABHUTENbHBLIX METOAOB, HANPUMEP, BU3yarnibHOTO UHAMUKATOPA (BbIBO-
[a Ha 9KpaH) cuHycomaanbHbIX BOMH. CMeLleHue no ¢ase, npoussogumoe noboi 3agepxxkoi BO BPEMEHU
Npu NPOXOXAEHUM Yepes ucnbiTyeMoe 060pyaoBaHue, cneayer BbiYECTb Nepea peructpauueit pesynsraros.

$a304aCTOTHYIO XapaKTepUCTUKY MOXHO NpeacTaBUTb B BuAE rpaduka ¢ 4actoTon no ocu X (npeano-
YTUTENbLHO B NorapumMmnyeckon Lwkane) u ¢aszon, BbIPAXKEHHON OTHOCUTENBLHO 3aperncTpupoBaHHON hasbl
npu HOpMarnbHON YaCcTOTE M3MEPEHUS, B rpagycax, no ocu Y.

Mpumedanus

1 Tpu “cnonb3oBaHWM UMNYNLCOB MOXET ObITb HEOBXOAUMO YCPEAHUTL pe3yrnbTraTel HECKOMNBKUX U3MepeHuit Ans
nonyyeHns TpebyeMoii TOYHOCTU N3MEPEHNS.

2 Ecnwn B ucnbiTyemom 060pyaoBaHni YCTaHOBMEHbI PUMETPbLI KOMNEHCaLMN NpeAbICKaXKeHWi, peynbsTaTel UaMe-
peHUit crnefyeT NPMBOANTL NO OTAENBHOCTH, C NPeAblckaxeHneM u 6e3 Hero.

6.2.1.2.2 MpynnoBoe BPeMs 3aepxKu

IpynnoBoe BpeMs 3aAepKKU OTHOCUTENbHO HOPMarnbHOW M3MEPUTENBHOW YacTOTbl MOXXHO paccyuTaTb
(ecnmn 310 HE0Bx0aAMMO) U3 ha304aCTOTHON XapaKTEPUCTUKN UCTILITYEMOro 060PyaA0BaHUS, U3MEPEHHOTO COo-
rnacHo 6.2.1.2.1, nyteM AeneHus pasHuubl ha3oBbIX YINOB Ha KaXaoi Yactote Ha 360° 1 yMHOXeHus pe-
3ynerata Ha nepuoa BO3AelCTBUSA TON YacToThl. [PyNnnoBoe BpeMs 3a4ep>Kku AOMKHO ObiTb NPEACTaBMNEHO B
rpadoMyeckom BUAE, aHanormyHo ha3oyacToTHON XapaKkTepUCTUKE, HO C OTHOCUTENbHBLIM BPEMEHEM MO ocK Y.

6.2.1.2.3 MexxaHanbHble pa304aCTOTHbIE XapaKTePUCTUKN

Llenb: nocpeaCTBOM HACTOSALLETO UCMbITAHUA U3MEPSIOT U3MEHEHUE (ha304acCTOTHLIX XapaKTepucTuK
Mexay KaHanamu.

MexxkaHanbHble )a304acTOTHbLIE XapaKkTEPUCTUKN CrneayeT U3MepaTb NyTem nogadn CMHycouaarbHOro
curHana nepemMeHHORN 4acToTbl, NPU HOPManbHOW M3MEPUTENLHON aMNIUTyAeE, HA BXO4bl BCEX KAHAmMO0B UCHbI-
Tyemoro obopynoBaHusi. OauH kaHan cnegyer BoibpaTb B KAYECTBE OMOPHOro, U TakK ero n o6o3Hayartb. Casur
a3 mexay nobbiM APYruM KaHanoM M ONOPHbIM KaHaNoM CrieayeT NpuBoAMTL B rpagycax, kak pyHKLmMio oT
YacTOoTbl BXOAHOrO curHana, kotopas nameHserca ot 10 'y 40 BEpXHEN rPaHWYHOW YacTOTbl, CTYNEHAMU B
OZHy OKTaBy. Ecnu cpegHekBagpaTuyHoOe 3Ha4eHne CyMMbl HErapMOHUYECKMX U NapasnTHbIX KOMMNOHEHTOB B
Ka>XaOM BbIXOOHOM CUTrHane He npesblluaeT 1% aMnnuTyabl UCNbITATENBLHOIO CUrHana, To casur q:)as MOX>XHO
M3MEepPUTb HA OCHOBaHWUMW pPa3HULibl NEPECEYEHMS HYNEBOWN NMMHUWN ABYMS CUHYCOMAAMMU BbIXOAHbIX CUrHAMNOB.

MexkaHanbHyo (hazoyacToTHYIO XapakTepucTuKy cneayeTr npeacrasnaTb B Buae rpaduka, ¢ oTaenb-
HbIMK 3aBUCUMOCTAMMU ANA KaXQ0ro KaHana, 3a UCKII0YEHNEM OMOPHOTO, C YaCTOTOW, OTMOXEHHOW Mo ocu X
(npeanoyTuTEnbLHO B NOrapudMUYECKOl LuKane), u caBurom as mexxay kaHanamu, B rpagycax, no ocu Y.
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Mpadhmk MOXHO 3aMeHWUTb YKkasaHMeMm mMakcumanbHoro casura das B guanasoHe yacror ot 10 'y go
BEPXHEN rPaHUYHON YacToThl: Hanpumep, kak «+1,0/-1,5° ot 10 My go 20 kMuy.

6.2.1.2.4 3agepxka (Npy NpPoXoxaeHUu Yepes) ucnoiryemoe obopyaosaHue

Llenb: nocpeaCTBOM HACTOSLLErO NCNbLITAHMS M3MEPSIOT aOCOMNIOTHYIO 3a4€PKKY, BbI3bIBAEMYIO NMPOX0OXK-
[JeHneM curHana yepes ucrbiTyemoe o6opyaoBaHume.

Ons nsmepeHus 3afiepxku Npu NpoxXoXaeHuu Yepes ucnbityemoe 060pyaoBaHUe MOXKHO UCMOSb30BaTh
OVH U3 TPEX METOA0B, 0003HAYEHHbLIX HUXEe Kak A, B unun C.

A) Yepes ucnbiryemoe obopyaoBaHue crneayer NponyCTUTb MMMNYSbCHBLIA WUCMbITATENbHLIA CUrHAanM.
BX01HOIi 1 BbIXOAHOM CUTHAMbI AOMMKHbI ObITb OAHOBPEMEHHO OTOOPAXKEHbI HA OTKANUMOPOBAHHOM MO BPEMEHU
aHarnoroBoM Unm UMPOBOM MHAKNKATOPE DOPMbI CUTHANOB, U BPEMS 3a[1€PXKKN CUMTBIBAIOT HENOCPEACTBEH-
HO C gucnnes.

B) Yepes ncnbityemoe o6opyaoBaHve cnegyer nponycTuTb HU3KOYACTOTHLIA CMHYCOMAANbHbLINA CUrHAn.
3agepKy Npy NpOXoXaeHUM Yepes UCnbITyeMmoe 000pya0BaHUE CrielyeT U3MEPUTb, NPUCOEANHUB OObIYHbIN
hasomeTp Mexay BXOAOM U BbIXOAOM UCMLITYEMOro 060pyAOBaHMS, KOTOPLIN perucrpupyer casur ¢as Ha
OCHOBE MepecevyeHns HyneBon NMHUKM CUHYCOMAANbHBIMU BXOAHBIMU U BbIXOAHbLIM CUrHanamu. MNonyyeHHbin
pesynerar UsMepeHusa casura asbl Npu 4acToTe CUHYCOMAANbLHOrO CUrHana MOXHO 3aTeM NnepecyuTaTb B
BWAE BPEMEHM.

C) Yepes ucnbityemoe o6opyaoBaHue crieqyeTr NponycTuTb CryvanHbli AWM NCEBAOCIYYalHbIN LLYMO-
BOM curHan. [na usMepeHus 3agepxku BbIXOAHOM CUrHam B3aMMHO KOPpenupyeTcs C CUrHanoM Ha BxoAe
UCMbITYEMOro 06opyaoBaHus. 3HayeHne BPEMEHU, COOTBETCTBYIOLLIEE NUKY (PYHKLUUKU KOppensauuu, cneayet
CUMTATb KaK 3a4eMKKy NPU NPOXOXAEHUN Yepes ucnbiTyemoe obopyioBaHue.

MukoBas amnnuTyaa curHana B KaXaoMm criyyae A0mKHa ObiTb paBHa NUKOBOW amMNnuTye CUHYCOMAbI
npu HOpMarnbHOW n3MepuTensHo amnnutyae. Npu nsmMepeHnn Ha yCTponucTee C ABYMSA KaHanamum UsMepeHus
Ha KaaoM KaHamne cneayeT NpoBOAUTL NO OTAENbHOCTU. OTO AENaETCs NOTOMY, YTO HEKOTOPbIE BUAbI 000-
pyaoBaHus obpabareiBaloT UMNYNbCLl OT ABYX KAHANOB NONEPEMEHHO; OAHAKO 3Ty XapaKTEPUCTUKY TakKKe
NOKa3bIBaIOT U3MEPEHUSA MEXKaHaNbHbIX Pa304aCTOTHBIX XapaKTepPUCTUK.

Ecnn uamepeHus 3agepxku nNpoBOASAT HA CUrHanNax, KOTopble OTHOCATCS Kak kK 06racTtu aHanoroBbixX
JaHHbIX, TaK U K 06nactu uudpoBbIX AaHHbIX, AOMKHA ObITb yka3aHa cpaBHUTENbHAA TOYKA Ha4ana orcye-
Ta BpeMeHu, COOTBETCTBYIOLLIAA Ha4yany oTcHeTa BpeMeHu LU poBbIxX ayauoxapaktepucTuk. Ana undposbix
CUrHanoB, yAOBNeETBOpsOWMX TpeboBaHuaM |IEC 60958-1, Touka Hayana oTcyeTa BpEMEHU AOMKHA npea-
CTaBnATb COBOI MepBbIii Nepexod dhopmarta AaHHbIX (CUCTEMbl KOOPAMHAT), CoaepXalumii Kaxablih OTCHET
(Ha4yano BBogHOW YactTn X unu Z, npeaLiecTeylowen napamerpam orcyera). Hacroawmn craHaapr ycra-
Haenueaet (paspewsaer) oba OTCYETa B CUCTEME KOOpAMHAT (hopMare AaHHbIX) C OAWHAKOBLIM OTCYETOM
BPEMEHMU.

Ecnn MOXHO MCMonb30BaTh OTAENbHbIA ONOPHBIA CUTHAN CUHXPOHM3ALMKU, TO A0SMKHO ObiTh NPOBEAEHO
BTOpPO€ U3MepeHne 3aepXKKu C TOYKOW Hauyana OTCYETa BPEMEHU, YCTAHOBMNEHHON MO OTHOLUEHMWIO K HEKOTO-
poi TOYKE B ONPEAEneHHON BPEMEHHOW 3aBUCMMOCTU K LiMdpoBOMY ayamocurHany. B HavyanbHbIX ycnosusx,
yCcTaHoBNEHHbIX B AES11, Todka oTcHeTa npubnuanTenbHO COBNAZaeT No BPEMEHU C UU(pPOBLIM ayanocur-
Hanom, U U3MEpeHUsi crneayeT NPOBOAUTL MO OTHOLLEHUIO K TOYKE OTCHETA BPEMEHU B ONOPHOM CUrHane,
GnvxaiiLuen K BPEMEeHHOMN TOYKe OTc4eTa B LiMPOBLIX ayAMOXapakTEPUCTUKAX.

6.2.2 HenuHeHOCTL aMNAUTY ObI

6.2.2.1 NckaxeHune n wym

Llenb: nocpeacTsom HACTOALLErO UCMLITAHUSA U3MEPSIIOT CyMMY BCEX KOMIMOHEHTOB UCKAXEHUA U LLyMa,
AobasnsemMblx K cUrHany, NPoxoasLEMy Yepe3 UCnbITyemoe 06opyaoBaHue.

Ha Bxoa ucnbiTyemoro o60pyaoBaHus cneayer nogartb CUHYCOMAArbHbIA CUTHAN ¢ MAKCUMAanbHOW W3-
MEPUTENbHOW amMNAUTYAON NPU HOPManbHOW U3MEPUTENbLHONW YacToTe. Ha Bbixoe UCNLITYeMOro o6opyao-
BaHWA CNEAyeT U3MEPUTb Kak aMNNUTyAy, Tak U BHYTPUMOMOCHYIO OCTaTOuHYI0 aMnnntyay. CMm. pucyHok 11.

lFenepatop Axanu3sarop
curHana UcnbiTyemoe curHana
A A
7| o6opyaosaHue q
CHHYCOMAANBHBIMA, Ay, fuzy A BHYTPMNOMNOCHAA OCTATOMHAA

PucyHok 11 — MeToa usmepeHUst UCKaXKEHUS U LLyMa
14



FOCT IEC 61606-3—2014

«UckaxkeHne u wym» AO0MKHbI ObITb BHYTPU NOMOCHI OCTATOMHON aMNnuTyAbl, BbIPAXXEHHOW B Aeuunbe-
nax no oTHoweHuio kK 00wen amnnutyae. «UckaxkeHne u LyM» MOXHO NpUBOAUTL B npoueHTax (%).

MpumevaHuna

1 Ha ato usMepeHue ccoinatotea Tawke kak Ha TDN + N. B To BpeMsl Kak 3TO HauMeHOBaHWe SBMSETCS Henpa-
BUNBHBIM (TaK KaK 3TOT METO[ BKIOYAET HerapMoHUYecKoe UCKaxeHUe), «obllee rapMOHUYECKOE UCKaXKEHWe U LUyM»
(«total harmonic distortion and noise», unn «TDN + N») npescTaBnsieT coboit 06bI4HY0 HOMEHKNATYPY ANs bonbLUMHCTBA
LLIMPOKO pacnpocTpaHeHHbIX METOJ0B U3MEPEHUA HENMMHENHOCTU NepefaToyHon YHKLUN.

2 EAWHWLBI NPOLIEHTOB He SBNSIOTCA NPeANoYTUTENBHBIMU, TaK Kak OHWM MOTYT AaBaTb O4YeHb BoMbLUOW pesynkTaT
B CIly4ae CoBpeMeHHOro npodeccuoHanbHoro 060pyaoBaHus.

6.2.2.2 3aBUCMMOCTb UCKAXEHUA U LLYMA OT YacTOTbl

Llenb: nocpeCcTBOM HACTOALLEr0 UCTbITAHUS U3MEPSIOT UBMEHEHUE MOoKa3aTens NCKaXeHUs u wyma ot
4acToThl.

JomkHa ObITb 3aperncTpupoBaHa cepus pe3yrnbsTaToB U3MEPEHUS UCKAXKEHMUSA U LIYMa C UCMONb30BAHU-
€M Mana3soHa 4yacToT BXOAHOrO CUrHarna u Cxembl, M1300paXKeHHOM Ha pucyHke 12. YacTtoTbl usMepeHunin MoryT
ObITb BbIOpPaHbI NPOM3BOSILHO, TaK, YTOObLI OHW COOTBETCTBOBANU KOHKPETHOMY UCMbLITYEMOMY 000PY10BAHMIO,
HanpuMep 4YacToTe AUCKPETU3aLmMKn, HO OHU AOSDKHBI pacnonararbcs no norapudmuyeckon wkane. Mpegno-
YTUTENbHLIMU ABMSAIOTCA YacToTbl OT 20 'y A0 BEepXHEel rpaHMYHON YacToThl, OTCTOALME APYr OT Apyra Ha
OKTaBy.

leHepatop AHanusarop
curHana Ucnbityemoe curHana
—>» o6opynoBaHue
CuHyconpanbHbli, Ayax, fswe A BHYTPUNONOCHAA OCTaTOMHAA

PucyHok 12 — MeTog uaMepeHuUst UCKaXXeHWUs U LiyMa B 3aBUCMMOCTU OT YacToTbl

PesynbraTbl AOMKHbI ObITb NPEeACTaBEHbl B BUAE rpadpuka ¢ 4acToTOM curHana, oTknagbiBaemon no
ocu X (NpeanoyTUTENbHO B NorapuchMuYeckon LIKane), u «MckaxxeHnem u Lwymom» B aeuubenax, otknagbli-
BaembIM No ocu Y.

MpuMmeyaHus

1 3T0 namepeHue HasbiBatoT Takke « THD + N B 3aBUCMMOCTY OT 4acTOThI».

2 [Ans 4acToT BXOAHbBIX CUrHANOB BbILLE MONOBUHBI BEPXHEH rpaHU4HOI YacToThl FapMOHUKKU He NonazatoT B U3me-
puTenbHbIiA AranaszoH. OgHako SBnsieTcs o6bIYHOW NPAKTUKON CTPOUTL 3aBUCUMOCTb «UCKaXKEHUS U LIYMa B 3aBUCUMOCTU
OT YacToTbI» AN BXOAHbBIX CUrHANoOB HEMOCPEeACTBEHHO A0 BEPXHEeW rpaHnyHO YacToThl.

6.2.2.3 3aBUCUMOCTb UCKAXKEHUS U LUYMa OT aMnsuTyAbl

Llenb: nocpeacTBOM HaCTOALLETO UCTbITAHUA USMEPSAIOT M3MEHEHUE UCKAXKEHMA U LUYMA B 3aBUCUMOCTHU
OT aMNnUTyabl.

JomkHa GbITb 3aperncTpupoBaHa Cepus pe3ynbTaToB U3MEPEHUS UCKAXKEHUS U LLIYMa C UCMONb30BaHK-
eM AuanasoHa amniuTyd BXOAHOrO CUrHana u CxXembl, M300paXXeHHON Ha pucyHke 13. AMNNMTyaa BXOAHOrO
CUrHana fomkHa nsmeHsTbes ot 0 ABgg A0 MUHYC 80 ABgg, CTyneHamu, He npesbiwatoummn 10 gb.

lFeHepaTop AHanusarop
curHana HcnbiTyemoe curHana
—> obopynosaHne >
CUHYCOMARNLHBIA, Agyyp fyen A BHYTOMINONOCHaS OCTATOMHAR

PucyHok 13 — MeTog n3mMepeHUs UCKaXeHWs 1 LyMa B 3aBUCUMOCTU OT aMMnuTyA bl

Pesynbrathl criegyet npeacTaBnAaTb B BUAE rpacduka ¢ aMmnimTyaoin BXOAHOTO CUrHana, OTroXeHHO no
ocu X (NpegnoyTUTENbHO B NorapudMnYeckon LUKane), n «MCKakeHnem v wyMmomMm» B geuubenax, oTnoxeH-
HbIM 110 ocK Y.

MpuMmevyaHune — 3OTo M3MepeHue HasbIBaKT Takke « THD + N B 3aBUCMMOCTW OT aMMNUTYAbI».
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6.2.2.4 NckakeHne nHamsuayanbHON rapMOHUKU

Llenb: nocpeacTBOM HACTOALLErO UCMLITAHUA U3MEPSAIOT aMMNIUTYAY KOMMNOHEHTOB UCKAXXEHUSA UHAWBU-
AyanbHON rapMOHMWKMN.

WcnbiTaHue cneayet NpoBOAUTL, NOAABAA HA BXOA UCMbLITYEMOro 060py0BaHMSA CUHYCOUAASbHBIN CUT-
Han ¢ MakCUMarnbHOM aMnnUTyAOW U3MEPEHUs NPU HOPMAJbHON N3MEPUTENBLHOWM YacToTe, C UCNOSNb30BAHU-
€M CXeMbI, N300paXKeHHON Ha pucyHke 14. [ing usMepeHnsa aMnanTyabl KaKA0W MHAUBUAYANbHOW rapMOHUKM,
npu HOPMarnbHON U3MEPUTENbHON YacToTe, HA BbIXOAE UCMbLITYEMOro 000py10BaHUA CreayeT UCnonb3oBaTh
FFT-meToa B codeTaHumn ¢ nonocoBbiM (hUNLTPOM C BbipesatoLlein dyHkumen (window-width band-pass filter).

FeHepaTop AHanusarop
curHana Ucnbityemoe curHana
» o6opynosaHue >
CuHyconaanbHbif, Ay, fyem A ceneKTuBHas

PucyHok 14 — MeToj n3aMepeHmns MCKaXeHNS MHAMBUAYanbHbIX rapMOHUK

AMNNUTYAbI TaKUX UHAWBUAYANbHLIX FAPMOHUK AOMKHbI ObiTh BbIPaXeHbl OTHOCUTENbLHO aMnAUTyAbI
4acTOTbl BXOAHOIO CUrHana, U3MepeHHON Ha BbIXOAE UCNbITyeMoro o6opyaosaHus, B geunbenax unu abco-
MIOTHBIX BENMUNHAX, B ABkg.

TTPUMEP — UckaxeHue emopol 2apmoHuKu: <135 0b.

MpumevyaHne — OBbI4HO rapMOHMKN M3MEPSIIOT ¢ UCNONb3OBaHMEM ONUcaHHoro Metoaa FFT, NOCKONbKY ce-
NEeKTUBHOCTb oUnesTpa, NponycKatoLero BbICOKMe 4acToThl, HeobxoauMas ansa Toro, YToObl n3bexarb MackuposaHuA pe-
3ynbraTta 3a cYeT yTe4KM HacTOoThl BXOAHOIo CUrHana, 0bbIYHO He focTUraeTcs aHanusaTopamu BpeMeHHOﬁ obnacTu; Takke
06LIYHO HEBO3MOXHO OAHOBPEMEHHO NojaBnATb BXOAHOW curHan ¢ AOMOLLbIO Y3KONONOCHOro 3arpaxjatowero CbMJ'Ipra.

6.2.2.5 ObLUee UCKaKeHne rapMoHUK

Llenb: nocpeacTBOM HaCTOALLEro UCTbITAHUS U3MEPAIOT B COBOKYNHOCTU KOMNOHEHTbI UCKaXKeHUA rap-
MOHUK (MCKNIOYasa HErapMOHUYHbIE U LLYMOBbIE COCTaBASIOLLMUE).

NamepeHue crnegyeTt npoBoauUTh, NoAaBas Ha UCNbITyeMoe 000pyA0BaHME CUHYCOUAANbHbBIW BXOAHOMN CUT-
Han ¢ MakCUMarnbHOW U3MEPUTENLHON aMNNUTYAO0N, NPU HOPMAarbHOW U3MEPUTENbLHON YacToTe, C UCTIONb30Ba-
HUEM CXeMbl, U300paXKeHHONW Ha puCyHKe 15. [Insg namepeHna aMnnuTyabl KaXKA0M MHAUBMAYASNIbHOW rapMOHU-
KW, NPY HOPMarnbHOW U3MEPUTENBLHON YacTOTE, HA BbIXOAE MCMLITYEMOro 060py10BaHUS CrelyeT UCMONb30BaTh
FFT-meToA B COMETAHMM C NONOCOBLIM OUNBTPOM C BbipesatoLlen dyHkumen (window-width band-pass filter).

lenepartop Ananusarop
cur{ana UcnbiTyemoe curHana
A
—> obopynosaHue >
CuHycoMpansHbil, Ay, fyey A onexvanas

PucyHok 15 — MeTog namepeHusi o6LLero CKaxeHusi rapMoHUK

CpenHekBaapaTU4HOE 3HAYEHUE CYMMbl BCEX FAPMOHMWK HUXKE BEPXHEW rPaHUYHOM 4acToThl, TO ECTb
«o0Llee UCKaKEHUE TapMOHUKy, CNeayeT BbipaXkaTb OTHOCUTENBHO aMMNUTYAbl (MPU YaCcTOTE€ BXOAHOIO CUI-
Hana, U3MEepEeHHOI Ha BbIXOAE UCMbITYeMOro 060pya0BaHus) B 4B unu B aGCONMIOTHLIX BENMUMHAX, B AB£g.

TNMPUMEP — «obujee uckakeHue 2apmoHuK: < 120 8b».

M pumMedyaHune — OBbI4HO rapMOHUKN N3MePAIOT C UCMONBb3OBaHUEM ONUCaHHOMo MeToAa FFT, NOCKONbKY ce-
NNEKTUBHOCTb (*JI/IJ'Ipra, nponycKkarLlero BblICOKMe 4acTtoThl, Heobxoaumas ans TOro, 4TOObI M3bexaTb MacCKnpoBaHuUA pe-
3ynberaTta 3a cYeT yTe4KM HacTOoThl BXOAHOIMO CUrHana, 06bIYHO He fJocTUraeTcs aHannsaTopamm BpeMeHHOVI obnacTu, Takke
00LIYHO HEBO3MOXHO OAHOBPEMEeHHO NnogaBnATb BXOJHOW curHan ¢ NMOMOLLbHO Y3KOMOJIOCHOr0 3arpa)jatroLero CbI/IJ'Ipra.

6.2.2.6 HerapmOHUYECKOE UCKaXKEHNE

Llens: nocpeacTBOM HACTOALLETO UCMbITAHWUSA U3MEPSAIOT amNnuMTyay caMmoro 60nbLIOro NapasmTHOro cur-
Hamna, T0 €CTb KOMMOHEHT HErapPMOHUYECKOTO UCKAXKEHUS, NOMYYEHHOTO Ha BbIXOAE UCMbITYeMoro obopyaosa-
HUSA, KOTOPbIN MOXHO U3MEPUTb.
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Ha Bxog ucnbiTyemoro o6opyaoBaHusi cneayer noaartb CUHyCOUAanbHbIA CUrHaAN ¢ MakCUManbHOW W3-
MEepPUTENbHON aMNUTYA0N U HOPManbHOW U3MEPUTENBHON YaCTOTON, C UCMONb30BaHMEM CXEMbI, U300 PaXKEH-
HOW Ha pUCYHKe 16. [nA namepeHns amnnuTyabl KOMMNOHEHTA C CaMOl BbICOKON MHAMBUAYArNbHOW YacTOTON,
HabnogaemMoro B metoge FFT Huke BEPXHEN rpaHUYHON YacTOThl, UCKIOYAa YacTOTy BXOAHOIO CUrHana u ero
rapMoOHUKK, crieqyet npumeHaTs FFT-meToa B codeTaHumn ¢ noA0CoBbIM (PUNLTPOM C Bbipe3atoLwen pyHKumen
(window-width band-pass filter).

leHepaTop AHanusarop
cUrHana HcnbiTyemoe curHana
—> ob6opynopavue >
CUHYCOMBANLHBIA, Ay fyen A conervenas

PucyHok 16 — MeTog naMepeHus HauGonbLUero napasuTHOro curHana

AMNNUTYAY HaMbOonbLLEro NapasuTHOrO CUrHana MOXHO BblPa3uTb OTHOCUTENBLHO amnnUTYabl Npu Ya-
CTOTE BXOOHOrO CUrHana, M3amepeHHON Ha BbIXOA4e UCNbITyemMoro obopyaosaHus, B geunbenax unum B abco-
NIOTHBIX BENUYUHAX, B AB£g.

MpuMevyaHusa

1 KpuTepueM npu oLieHke Hanbonbllero napasMTHOro CUrHana He3aBMcMMo OT TOrO, BbI3bIBAETCA NI OH NOMeEXamu,
UCKaXeHWEeM CUrHarnoB, HeyCTOWYMBOW CUHXPOHWU3aLMEN Npu fUCKPETU3aL M N MOAYNALVe curHana, aenserca To, 4YTo
OfJHOPOAHbLIN LYM U rapMOHUYECKUE KOMMOHEHTHI ABNAOTCA 6naro3By4YHbIMU ANS yXa, 8 HErapMOHUYHbIE YacTOThl — HET.

2 OB6blMHO MapasuTHblE cUrHanbl U3MepsItoT C UCnonb3oBaHneM onucaHHoro metoaa FFT, nockonbky cenekTue-
HOCTb ounTpa, MPOoNyCKatoLEero BLICOKME 4acToThl, Heobxofumas Ans Toro, YTobel M3bexaTb MackupoBaHUA pesynsraTa
3a CYET YTE4KM YacToThl BXOLHOIo curHana, obbl4HO He AOoCTUraeTcs aHanusaropamMm BpeMeHHoi obnacTu, Takke 06blMHO
HEBO3MOXHO OfJHOBPEMEHHO MNOAABMATL BXOAHON CUrHamM € MOMOLLLIO Y3KOMOMOCHOTO 3arpaxpaatowero dunsrpa.

6.2.2.7 NHTEepMOaYNSILMOHHOE UCKaXeHne, BrM3Knii TOH

Lienb: nocpeaCTBOM HACTOALLEr0 UCMbITAHUSA U3MEPSIOT UCKAXKEHUE, BO3HMKAIOWEE NPU BOCNpOU3BE-
JEHUUN BICOKOYACTOTHOMO BXOAHOIMO CMrHamna ucnbiTyemMbiM 060pyaoBaHueM M3-3a OJAHOBPEMEHHOTO NPUCYT-
CTBWA APYroro BbICOKOYACTOTHOMO KOMMOHEHTA.

BnNu3koTOHOBOE UHTEPMOAYIALUMOHHOE UCKaXKeHUE cneayeTr U3MepsaTb NyTeM Nogayu BXOAHOIO CUrHa-
na ¢ «ABOWHbLIM TOHOMY, BKIIOYaOLLEro ABa CYMMUPOBAHHLIX CUHYCOMAANbHLIX CUrHANa, Ha BXOZ UCTbITYye-
MOro o0opyaoBaHUsA, NPU 3TOM OAMH TOH HAXOAUTCS Ha BEPXHEN rpaHMYHON 4acToTe, a Apyron — Ha 2 kl'y
HWXE 9TOWN YaCTOTbl. 3HAYEHUS amnNNUTYAbl CreayeT YCTaHOBUTb NMPU UX COOTHOLLEHUU 1:1, Npy 3TOM NUKOBYIO
aMMnUTYAyY PerynupyioT Tak, Ytobbl oHa Bbina paBHa NUKOBOW amnNUTYAEe CUMHYCOMAANbHOIO CurHana npu
MaKcuMarbHOW M3MEpPUTENbHOW aMnnuTyae. MsMepeHusa CenekTMBHON aMnnnTyabl HA BLIXOAE UCTLITYEMOTO
oBopyaoBaHuA cnegyeTt NpoBOAWUTbL MPU YaCTOTE Pa3HOCTHOrO curHana (S-curHana) BTOpPOro u TPeTbero no-
psaka, ¢ UCNOMb30BAHUEM U Y3KOMONOCHOrO (hUNbLTPa, U NONOCOBOro (hunbTpa C Bbipe3alollen PyHKUUEN.
CwMm. pucyHok 17. CpeaHekBaapaTM4HOE 3Ha4YeHue (r.m.s.) amnnuTyabl creayet NpuBoAUTL B Aeuubenax or-
HOCWUTENbHO BLIXOAHOWM aMNAUTYAbl HU3KOYACTOTHOIO TOHA.

lFeHepaTop AHanusaTtop
curHana MUcnbiTyemoe curHana
—> o6opynoeanue >
[IBOVHON TOH, A A cenexmanan

PucyHok 17 — UHTepMOAYNSILMOHHLIA MeToz,

AnbTepHaTUBHO GrNM3KOTOHOBYIO MHTEPMOAYMALMIO CneayeT U3MepsiTb B npoueHTax (%).

MpuMeyaHusa

1 OToT MeTog 06bl4HO naBecTeH kak MeTogd «CCIF», u ero ynomuHatot B IEC 60268-2 u IEC 60268-3 Kak «1cKa-
XKEHUe 3a CYET PasHOCHOMN YacToTbI».

2 He sgBnseTcA NpeAnoYTUTENBHBIM NPeSCTaBnsATb MHTEPMOLYSLMOHHOE UCKaXKeHNe B BUAe NPOLEHTOB, Tak Kak
HW3K1e Lumdpel, NpegnonaraeMble 4518 COBpEMEHHOro npodeccnoHansHoro obopyaoBaHus, MOryT gaTb Hecopa3MepHble
pesynesrarhl.
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3 Ecnu cnepyeT agekBaTHO UCKIIOYNTE OCHOBHBIE YacTOThl BXOAHOMO CMrHana, pasHOCHbIE YacToThl CriefyeT U3-
BreYb NOMocoBbLIMU pUNLTPaMm, KOTOpLIE SIBMSIOTCA 3HAYUTENBHO Gonee CEeNEKTUBHBIMM, YEM CTaHAApTHLIA NONOCOBOA
cunetp. [Ans cpaBHeHUA crieyeT ucnons3osatb FFT-aHanus ¢ nonocoBbiMU UnsTpaMu ¢ BelpesaroLleil yHKLUUen.

6.2.2.8 HTepmMoaynsaunoHHOe uckaxeHue, pacLLUMPEHHbIN TOH

Llenb: nocpeacTBOM HACTOALLEr0 UCMbITAHUS M3MEPSIIOT UCKaXEeHWe, BO3HUKAIOLLEEe NpU BOCNPOU3BE-
AEHUU UCTIbITYEMbIM 000PYyA0BaHUEM BbICOKOYACTOTHOFO BXOAHOFO CUrHara u3-3a OAHOBPEMEHHOIO MPUCYT-
CTBUSI HU3KOYACTOTHOIO KOMMNOHEHTA.

Ha Bxoa ucnbiryemoro o60pyaoBaHus cneiyer nogaBaTb CyMMUPOBAHHbLIA CUTHAN ABYX CUHycouaarb-
HbIX curHanoB npu yacrotax 41 'y u 7993 Ny. 3HayeHne amnNNUTyabl BLICOKOYACTOTHOTO TOHA CneayeT ycra-
HaBnuearb kak 0,25 oT 3Ha4YeHns aMnnUTyAbl HU3KOYACTOTHOIO ToHA. MNMUKOBYIO aMNNUTYAy CUrHana cnegyer
OTPErynupoBarb Tak, YyTobbl OHA Obina paBHa NUKOBOW aMNiMUTyZe IKBUBASIEHTHOrO CUHYCOMAANbHOTO CUI-
Hana npu MakCMManbHOW U3MEPUTENbLHON aMnnuTyae. M3amepeHust CenekTMBHON aMniuTyAbl HA BbIXOAE UC-
nbITyeMoro ob6opyaoBaHMa cnegyetr NpoBOAUTL NPU MOAYNSALMKM 4YacToT OOKOBOW MOMOCHI, BRMU3KUX K TOHY
7993 'y, C UCNONBL30BAHWUEM U Y3KOMOIOCHBLIX (OUIBTPOB, U NONTOCOBLIX (OUNBLTPOB (C Bbipe3atoLlen PyHKLMen)
(unu metoaom aemoaynsauumn). Cymmy MX CpeaHEKBaAPaTUYHBIX 3HAYEHUI crieayet NpuBoauTL B Aeuubenax
OTHOCUTESNbLHO BbIXOAHOW amMnauTyabl ToHa 7993 I'y. Cm. pucyHok 18.

lFexeparop Ananusarop
curHana UcnbiTyemoe curHana
—> obopynoBaHue —>
[eoiHON TOH, A, A CenexTUBHas

PucyHok 18 — MHTepMoaynsaUmMOHHbIA MeTog,

ANbTEPHAaTUBHO UHTEPMOAYNALMOHHOE UCKAXKEHUE NPU PACLUMPEHHOM TOHE MOXHO BblpaXaTb B NpO-
ueHTtax (%).

MpumeyaHuna

1 OToT MeToA 06bIMHO M3BecTeH kak MeTog « SMPTE/DIN», a B IEC 60268-2 u B IEC 60268-3 ero HasblBaloT METO-
LLOM «MOAYNALMOHHOIO UCKEKEHUSA».

2 lpefcTaBneHne MHTEPMOAYNALMOHHOrO UCKaXKEHUS B NMPOLIEHTax He SIBNSAETCA NPEANOYTUTENBHBIM, TaK KaK HU3KUe
Lndppel, MpeanonaraeMble A5 COBpeMeHHOoro npodeccroHanbHoro 06o0pyoBaHus, MOTyT AaTk HecopasMepHbIe pesyrnbsraThl.

3 Ecnu crnegyeT afeKkBaTHO UCKMHOMUTE OCHOBHBIE YacTOTEl BXOAHOMO CUrHarmna, 4acToTsl 60koBoi Nonockl MOXHO
n3BrneYb NOCPEACTBOM AEeMOZAYNALUMU aMMINTYAbl UK NMyTEM UCMONbL30BaHUS 3HaYUTeNbHO Goree cenekTUBHBIX Mono-
COBbIX (DUIETPOB, Y€M CTaHAAPTHLIA nonocosoi dunerp. MNMpeanodtTutenbHee pekomeHayeTca npoBectn FFT-aHanus ¢
MonocoBLIMU OUNETPaMK € Belpesatolei PyHKLMe.

6.2.2.9 AMNANTYAHO-3aBUCUMBbIVA KOS(DDULMEHT YCUNeHnsa (IMHEWHOCTb)

Llenb: nocpeacTBOM HACTOALLEr0 UCMbITAHMSA U3MEPAIOT Noboe nsmeHeHuwe KoapduuMeHTa yeuneHus
UcnbITyemoro 060pyaoBaHMA C MOMOLLBIO aMMNUTYAbl CUrHana.

AMMNUTYAHO-32BUCUMBIN KOS(PULIMEHT YCUITEHNA JOIDKEH ObITh M3MEPEH NYTEM MOAAYN HA UCTILITYEMOE
obopyaoBaHWe CUHYCOUAAanNLHOrO BXOAHOTO CUrHana Npu HOpPMarsibHbIX U3MEPUTENBHBLIX aMMIUTYAE U 4acToTe,
C UCMONb30BaHUEM CXEMbI, M300PAXEHHON Ha pucyHke 19. N3mepeHne cenekTMBHOW aMnnUTyAbl OIDKHO NPO-
BOAWTLCA Ha BbIXOAE UCTLITYEMOro 060PYA0BaAHMS NPU HACTPOIKE NONOCOBOrO IUMLTPA HA YAaCTOTY BXOAHOIO
curHana. HaunHasi ¢ amnnuTyabl BXOAHOTO CUrHana MMHYC 5 ABgg, CreayeT perucTpupoBarb OTHOLLEHUE u3me-
PEHHON aMNAUTYAbI BbIXOAHOTO CUrHana K amniuTyae BXOAHOTO CUrHana, kak KosuULMEHT yCUIIEHUA UCTIbITY-
emoro obopyfoBaHus, B geumbenax. AMNnUTyay BXOLHOIMO CUrHana criegyer noCTENeHHO CHKATL, CTYNEHAMU
He Bonee 5 ab, 1 Ha ka)aoii CTyneHu perncTpupoBaTb KO3 MULMEHT YCUIEHNSA 4O TEX NOP, NOKa CenekTuBHas
aMnnuMTyaa BbIXOAHOIO curHana He Oyger otnuyartbes (He 6onee yem Ha 5 gb) OT CenekTMBHOW aMMnUTYAbI
LUyMa B HEHArpy>eHHOM KaHane, U3MEPEHHOI C UCMONb30BaHUEM TaKOro Xe NONoCOBOro (hunbrpa.

leHepaTop AHanuaarop
curHana McnbiTyemoe curHana
—>» o6opynoBaHue [P
CUHYCOMANLHBIA, Ao Ty A cenexrvenas

PucyHok 19 — MeTof nsmepeHnsa amnnuTyaHO-3aBUCUMOro KoadpduLmeHTa ycuneHus
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Pesynetar usmepeHuii cnegyet NpeAcTasuTh B Bue rpacduka, C amnimtyon BXOAHOIO curHana B abgg,
oTKnaabIiBaeMon no ocu X, U KOSPPULMEHTOM YCUNEHUSI UCMLITYEMOTO 000pyaOBaHUA, OTKNaabiBAEMbIM NO
ocuY.

Hauxyalwmi cnydan oTknoHeHus npy nio6on amnnutyae ot KoadhduLUeHTa ycuneHus npyu nepom us-
MEpPEHUKN, eCnn perncTpupyeTcs ckanspHas senuuuHa. OgHaKo 3TO He ABNAETCH NPEeANnOYTUTENbHLIM, Tak
KaK KOHEe4YHas aMnnuTyaa BXOAHOIO CUrHana MOXeT ObiTb HeonpeaeneHHON, U CaMble BbICOKME OTKNOHEHUsI
ko3adppuumueHTa ycunenus obbiMHO M3MEPSIIOT NPU CaMbiX HU3KUX aMNNUTyaax.

NMpumevyaHue — Ecnu nsmepsieMoe UCNbITyeMoe obopyaoBaHUe MoABepratoT JeACTBUIO BBICOKUX YpOBHEM
LUYMOB WNU APYrux apTecakToB, MOXHO MOMy4UTb YNy4lleHHbIE Pe3yrnbTaThl PU UCMONb30BaHWK NMOMOCOBOro (UnLTpa ¢
Gonee y3KoMN LUNPUHOM NONOCHI, YEM Y CTaHAaPTHOrO NONOCOBOIO UsILTPa.

6.2.2.10 CobcTBEHHbIE NPOAYKTLI MOAYNALMK CUrHana

Llenb: nocpeacTBOM HACTOALUEro UCMNbITAHWUA U3MEPSAIOT NPUCYLLYIO UCTILITYEMOMY 000pYA0BaHUIO MO-
AynAumIo amnNnNuTyabl BXOAHOTO CUrHana.

Ha ucnbiTyemoe obopygoBaHue cneayet noaarb CUHYCOMAAnbHbIA CUrHaN MUHYC 5 ABgg Ha vacToTe,
cocrasnsaouwen 0,499 oT BepxHen rPaHUYHON YaCToTbl, C UCNONb30BAHUEM CXEMbI, M300paXKEHHON HA PUCYH-
ke 20. BbIXOAHOW CMrHaN UCNLITYEMOrO 000pYAOBAHUS AOMKEH ObITb BbINPSIMIEHHbLIM ABYXNONYNEPUOAHLIM
CUTHANOM, U KOMNAEKT U3MEPEHNI CENEKTMBHON aMNnUTyAbl NOMIYYEHHOro CUMrHana crnegyer npoBOAWUTbL C
NONOCOBLIM PUNBLTPOM, HACTPOEHHBIM HAa KaXAYyl0 CTaHAAPTHYIO YaCcTOTy TPETbEN YacTu OKTaBbl, Mexay 50
n 500 l'u.

NMpumMevyaHue — 3TO M3IMEPEHUE MOXHO NPOBOAMTL C NOMOLLLIO BOSBLUMHCTBA MMEIOLLMXCS B MPOAaXe aHa-
nuaaTopoB IM-UckaxeHUs, NPUMEHAEMBIX B COMETAHWUN C aHaNM3aTOPOM MOMOCH (Yepes TPETLIO YaCTb OKTaBbl).

FeHepaTop AHanusaTtop
curHana McenbiTyemoe curHana
—> obopymoeatue [P
CuHyconaanbHbii, A sssrs, yazrz A conexrysian

PucyHok 20 — MeTof uaMepeHus co6CTBEHHbLIX NPOAYKTOB MOAYALMMU CUrHana

AnsTepHaTuBHO, ecnu goctyneH FFT-aHanus, cenekTuBHbIE M3MEPEHUA MOXKHO MPOBECTU NPU pa3nuy-
HbIX YacToTax B AnanasoHe ot 50 go 500 'y oT YacToTbl BXOAHOIO curHana, 6e3 Heo6xoaMMOCTH NpoBeAEHUS
AeMOAYNALMOHHOTO BbINPSMAEHUA.

Pesynbtathl UCnbITaHui cneayeT NpeacTaBnATb B Buae rpaduka ¢ CENeKTUBHOM 4acToTon (npeano-
YTUTENBLHO B NorapumMmM4eckon LIKane), OTNOXEHHOW MO ocu X, U aMnNnuTYaoW MOAYNALUMKU, BbiPaXKEHHOW
OTHOCUTENbLHO BbLIXOAHOW aMNNUTYAbI NPW YaCTOTE BXOAHOMO curHana, B geuubenax, no ocu Y.

6.2.2.11 Moaynauus LWyMOB C HU3KOW aMnnuTyaoun

Llene: nocpeacTtBOM HaCTOALLErO UCMbITAHUS U3MEPSIIOT MOAYIALMIO OCTATOYHOTO LyMa B UCMbITYEMOM
0bopyaoBaHMM Kak CneCTBME U3MEHEHWUS YPOBHSI CUrHana. 310 MOXET ObiTb CNeACTBUEM HEOAUHAKOBBIX
ypoBHeli ksaHToBaHus B A/LL- unu Li/A-npeobpasoBatene unu Heg0CTaTOMHOM NMHERHOCTU Kakoro-nubo uud-
pPOBOro yCTPOMCTBA U3-3a HESMPEKTUBHOIO BO3OYKIAEHUS.

Ha ucneityemoe o6GopyaoBaHue criegyet nogarb CUMHYCOMAanbHbIA BXOAHOM curHan yacrotoin 41 I,
npu aMnnutyae MuHyc 40 Abgg, € UCMONb30BaHNEM CXEMbI, N30GPaXKEHHO Ha pucyrke 21. Ton 41 'y cne-
AYeT yaanuTb 13 BbIXOAHOrO CUrHana McnbITyemMoro ob6opya0BaHMA ¢ NOMOLLBIO 3arpaxqaatoero ounsrpa, u
KOMMNSIEKC U3MEPEHUI CENEKTUBHOW amnnUTYAbl OCTAaTOMHOTO LUyMa CreayeT NPOBOAUTL C NONOCOBbLIM (OUNb-
TPOM, HACTPOEHHbIM Ha KaKAylo CTaHO4aPTHYIO YacTOTy TPETben okTasbl, Mexay 200 'y u BepxHel rpaHUYHON
YacToOTOW.

lFeHepaTop Ananuszarop
curHana MUcnbiTyemoe curHana
—>»| obopynoBanne >
CunyconaanbHbii, AgypT<m A ocratounan cenexrvaias

PucyHok 21 — MeToa nsMepeHnusa MoAynsLMK LUYMOB C HU3KOW aMNUTya 0
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3arem amnnuTyay BXOAHOIO CUrHana creayer NoCTeNeHHO YMeHbLaTthb, ctynexsimu no 10 ab, perucrtpu-
pya Habop OTCTOALLUMX APYT OT ApYyra Ha OfHY TPETb OKTaBbl CENEKTUBHLIX aMNNMTYZ NPU KaXA0W amnnutyae
BXOAHOIO curHana, Ao Tex nop, rnoka cenekrmsHas amnnuTyaa BXOAHOrO CUrHamna, U3MepeHHasi Ha BbIXoAe
UCMbITYEMOro 000pYA0BAHMUS, HE CTAHET HUXE LUYMA B HEHAarpy>keHHOM KaHane.

Moaynaums LyMoB C HU3KOW aMNUTYA0N HA KaXKaon 4acToTe (hunbTpa AoMmKHA NpeacTaBnaTb cobomn
OTHOLLEHWE CaMOW BbICOKOW M CaMOW HU3KOW 3aperuCTpupoBaHHLIX amMnNaUTyZ LUyMa nNpu AAHHOW 4acroTe,
Bblpa)keHHOe B AeLmbenax.

PesynbraThbl cneayet npeactaBuTb B BUAE rpadouka ¢ CenekTUBHOW 4acToTon (NpPeanoyTUTENbLHO B No-
rapudMU4eCcKon LLKane), OTFIOKEHHOW MO0 OCU X, U COOTBETCTBYIOLLMMU OTHOLLEHUSIMU MOAYNSILIMK LLYMOB, B
aeumbenax, OTNOXEeHHON no ocu Y.

AnbTEPHATUBHO CaMO€ BbICOKOE PACCYUTAHHOE OTHOLLEHME HE3aBUCUMO OT YaCTOTbl MOXET ObITb Npu-
BEJEHO B KayeCTBe CKansipHoro pesynsrara.

6.2.3 Wym

6.2.3.1 LLlyM B HEHarpy>keHHOM KaHane

Llenb: nocpeacTBOM HACTOALLEro UCMLITAHNA U3MEPAIOT B3BELLEHHBIN LUYM NpU HYNEBOM CUrHane, no-
[aBaeMOM Ha BXOA4 UCMbITYEMOro 060pyA0BaHuUS.

LLlym B HEHArpy>keHHOM KaHane JOIKeH NPeACTaBNATb COGON BHYTPUNONOCHYIO aMnnuTyay, U3MepeH-
HYIO Ha BbIXOA € UCTLITYeMOro o6opyA0BaHUA NOCne NPUMEHEHNS B3BELUMBAIOLLIETO (OMNLTPa, CYMTLIBAEMYIO B
ABgg 1 BbipakeHHyto B «4Beg CCIR-RMS». Ecnun BX0oa ncnbityemoro 060pyaoBaHns ABNAETCA aHanoroBbiMm,
OH JO0IDKEH UMETb HOPMarbHbIM UMNEAAHC UCTOYHUKA, €CNKN BX04 LUM(PPOBON, TO OH AOMMKEH ObITh NpUBEAEH
B COCTOsIHME UncppoBoro Hyns. CM. pUCyHOK 22.

leHeparop Axnanusarop
curHana WUcnbiTyemoe curHana
o A
?] o6opynoBaHue >
OTKNIOYeH A popoweran

PucyHok 22 — MeTog WyMa B HEHarpy>eHHOM KaHarne

6.2.3.2 CnekTp Wwyma B HEHarpy>XeHHOM KaHarne

Lienb: nocpeacTBOM HACTOSILLIErO UCMbITAHUA U3MEPSIOT CreKTpanbHoe pacnpeieneHue LWyMa B HeHa-
rPY>KEHHOM KaHare ucnbITyemoro 060py0BaHus.

CnekTp LymMa B HEHarpy>eHHOM KaHane JOSDKEH BKIIoYaTb KOMMNNEKC U3MEePEeHU CENeKTUBHBLIX amMMIu-
Ty[, HA BbIXOAE UCTILITYEMOr0 060Py10BAHNS, NPW YCMOBUSIX HA BXOAE HEHArpy>XEHHOTO KaHana, ykasaHHbIX
B 6.2.3.1, HO 0e3 B3BewmBaoLwero unbrpa. CenekTuBHbIE U3MEPEHUS cneyeT NPoBOAUTL C MONOCOBbLIM
UNLTPOM, HACTPOEHHLIM HA CTaHapTHbIE YAaCTOThl TPETLEW| YACTU OKTaBhl, HE NPEBLILLAIOLLNE BEPXHEN IPpa-
HUYHOW YacToTbl. CM. PUCYHOK 23.

FeHneparop Ananu3sarop
curHana Ucnbityemoe curHana
N N
7| obopynoBaHue »
OTxnioveH A conesruasian

PucyHok 23 — MeToa M3aMepeHus cnekTpa LWyMOB B HEHArpy>X€HHOM KaHarne

Pesynbrar fomkeH ObITh NPEACTaBNEH B BUAE rpadmka ¢ CEenekTMBHON YacTOTOW (MPeanoYTUTENBHO B
norapucmMUYeCcKon LLIKarne), OTIOKEHHON No 0cU X, U CENEKTUBHON aMNIUTYAbI LYMOB, B ABrg, OTNOXEHHON
no ocu Y.

MpuMevyaHue — CnekTp LWyMa B HeHarpy>XeHHOM KaHare MOXHO BbICTPO MocuMTaTh ¢ NoMoLbto FFT-aHanusa
BbLIXOZIHOTO CUrHara McnbITyeMoro o6opyoBaHus B YCIIOBUSIX HEHarpy)XeHHOro KaHarna.

6.2.3.3 [luHamuueckuin auanasoH
Llenb: nocpeacTBOM HACTOSALLETO UCMLITAHUS 3MEPAIOT OTHOLLEHME MOSTHOW aMMIUTYAbl K aMnnuTye
LyMa, Npou3BOAUMOrO UCMbITyeMbIM 060pyAOBaHMEM B NPUCYTCTBMU MAroro CMrHana.
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Ha ucnbiryemoe o6opyaoBaHune cneayet nogaBarb CUHYCOMAANbHbIN BXOAHOW CUTHAN NPW HOPMAarbHOWM
U3MEpUTENbLHON YacToTe C amnInTyaon MUHYC 60 1B, C NCNOMNb30BaHNEM CXEMbl, M300PaKEHHOI HA PUCYH-
Ke 24. BHYTPUMNOMOCHYIO OCTaTOYHYI0 aMNAUTYAY HA BbIXOAE UCTILITYeMOro 06opyaoBaHus cneayer uamepsitb
nocne NPMMEHEHNs B3BELLMBAIOLLETO ¢hunbrpa.

lenepartop Ananusatop
curHana UcnbiTyemoe curHana
—>| o6opygosanme [—>
CuHyconpanbHbli, Aspasrs, Tnrm A B3BOLISHHANA OCTATOMHaA

PucyHok 24 — MeToa UsmMepeHuss AUHaMU4ecKoro guanasoHa

Ounamuueckuii auanasoH, o6o3Haq4aemblii kak «ab CCIR-RMSy, cneayet onpeaenste nyrem npeobpa-
30BaHUsl M3MEPEHHOI aMNIUTYAbI, TO €CTb NEPEMEHbI 3HAKa U3MEPEHUSA, BbIPAXEHHOTo B AB.g. Hanpumep,
M3MEPEHNE BIBELLEHHOW O0CTATOMHON amnnuTyabl 110 ABLg NPOCTO COOTBETCTBYET AMHAMUYECKOMY [1Manaso-
Hy 110 ab CCIR-RMS.

MpumevyaHue — AMMIMTYAa WyMa B NPUCYTCTBMU CUTHAma MOXET OTIMMATLCA OT aMNAUTYAbI LWyMa HeHa-
rPY>KEHHOro KaHana 13-3a HENMMHENHOCTI NCNBITYEMOrO 060PYA0BaHUSA UK B CNyYasX, Korga UcnbITyeMoe oGopyaoBaHue
pearupyeTt KOHKPETHO Ha BXOAHOMW CUTHas, paBHbli LIMCOPOBOMY HYITHO.

6.2.3.4 OTHOLIEHNE LLYMOB BHE MOSOCHI

Llenb: nocpeacTBOM HaCTOALLEro UCMbITAHUA U3MEPSIOT BEMMYMHY NAPa3UTHLIX KOMNOHEHTOB, NPOU3-
BOAMMbBIX UCMBITYEMBIM OO0OPYAOBAHWEM MPU YacTOTax BbILLE ayauONOSIOChl, NPU YCIIOBUAX HEHArPY>XEHHOTO
KaHana.

OTHOLLEHUE LLYMOB BHE MOMOCHI CNeayeT U3MEPSTb Ha BbIX04e UCMLITYEMOro 000pya0BaHUS NPU Hyre-
BOM CUrHane, noaBaeMoM Ha BXOA UCMbITyeMOoro 060opyaoBaHusl, C UCNOMb30BAaHUEM CXeMbl, U300 paXKeHHOM
Ha pucyHke 25. Ecnu BXo4 UCMbITYEMOro 060pyA0BaHUS ABMSIETCA aHASOrOBbLIM, OH AOSMKEH UMETL HOPMATbHbIN
MMNEeaaHC MCTOMHKMKA, a €Cnn BX0A4 LMPOBON, TO OH AOMKeH ObiTb NPUBEAEH B COCTOAHUE LMPOBOTO Hyns.

FeHepaTop Ananusarop
curHana UcnbiTyemoe cursana
A
—>» o6opyaoeaHue »
OTKNIO4eH A gie nonocs

PucyHok 25 — MeToA UsMepeHus OTHOLLIEHMS LLYMOB BHE NOMOCHI

AMNNNUTYAY BCEX KOMMNOHEHTOB BbILLE BEPXHEN IPaHUYHON YacTOThbl CrIEAYET U3MEPSITb C UCTMONb30BaAHM-
€M BHEMOI0CHOro (PMLTPa W BblpaxaTth B ABgg.

MpumevaHune — [pegnonaraercs, YTO 3TOT METOZ rMaBHLIM 06pa3oM criegyeT NPUMEHSITb ANS UCMBITYEMOro
obopynoBaHus ¢ aHarnoroBelM BbixogoM. OAHaKO OH BKItoHeH B «O6LUMe METOAbI», TaK KaK €r0 MOXHO YCMELIHO npuMe-
HATb K UCMbITYyeMoMy 06opyf0BaHUIO C BLICOKUMU YacToTaMu AUCKPETU3aLMK1, B KOTOPOM LLYM AMCKpeTM3aLun chopmu-
poBaH B 06MacTh Mexay BepXHei rpaHNYHOM YacToTol U MakcuManbHon YacToTol cUrHana.

6.2.4 CocTaBnsawoume nomex

6.2.4.1 O6Lume NoNoOXeHns

Mocneaytoue xapakTepUCTUKN B OCHOBHOM NPUMEHSIIOT K UCNbITYyeMOMY 060 pyA0BaHUIO C aHANOrOBbI-
MM BXOZ4aMWN UK BbIXOAAMM, HO OHU BKIIOYEHbI B «O0LIME MeTOAbI», TAK KAK OHU HE ABMAAIOTCA TOYHLIMU UIK
HeoBXoaAUMbIMU XapakTepUCTMKaMmn BXoda unu Bbixoaa.

6.2.4.2 PazgeneHue kaHanos

Llenb: nocpeacTBOM HaCTOSALLErO UCNbITAHUS U3MEPAIOT NMHENHYIO YTEeYKY CUrHasna U3 O4HOro KaHana
MHOrOKaHanbHOro UCNbITyemMoro 060pyaoBaHUs B APYroi KaHar.

Ha Bx0A4 04HOro KaHarna MCrblTyeMoro o60opyaoBaHus crieayet noaarb CUHYCOMAANbHbIA CUrHan nepe-
MEHHOW 4aCTOTbl NPU MakCMMaribHON U3MEPUTENbHON aMmnnuTyae. Bxoabl APYrMx KaHanoB AOMMKHbI UMETb
HOPMarbHbIN UMNEAAHC UCTOYHMKA, €CIIU OHU ABNAIOTCA aHaNOroBbIMU, UM NX CREAYET NPUBECTU B COCTOS-
HUEe UMpPOBOro Hyns, €ECnu OHU ABNAKTCA LMAPPOoBbIMUA. CM. PUCYHOK 26.
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PucyHok 26 — MeToa pasaeneHus kaHanos

Yacroty BXogHOro curdana crnegyer cmewatb ot 10 My 40 BEPXHENH rPaHUYHON YacTOTbl, CTYNEHAMMU,
He MNpeBbILLALWMMK 0aHY okTaBy. [pu kaxaon 4actore cneayer UsMepATb pasaeneHue KaHanoB B BUAE
CENneKTUBHOW aMInUTyAbl BbIXOAHOIO CUrHanNa Ha Kaxaom u3 He3aaenCTBOBAHHbLIX KaHANOB OTHOCUTENbHO
aMnNnuTyabl BbIXOAHOTO CUrHANa HarpyXeHHoro kaHana B geunbenax. 3ToT NpoueCcC crneayeT NOBTOPATL NO-
crnegosarernbHO AN KaX40ro KaHana, B CBOI0 Ovepeab, Harpy>eHHbIM KaHanoM, U AN BbIXOAHOIMO curHana
KaXJoro KaHarna coxpaHsiloT CaMblil BLICOKWI pe3ynbTaTt No amnauTyae.

Pesynbrarbl UCbITAHWIA CrieayeT NPeacTaBnATb B BUAE rpaduka ¢ 4actoTon (NpeanoyTUTenbLHO B NOo-
rapupMu4eckon LLKane), OTMOXEHHOM M0 OCU X, U HaUXyALMM CRy4aeM pasaeneHus npu sTon Yacrote ans
KaXgoW napbl KaHanoB, B Aeumbenax, OTNOXeHHbIM N0 OCU Y. ANbTEPHATUBHO Pe3ynbTar MOXKHO NPEACTaBUTbL
B BUAe HanxyaLlero pasgeneHusa ansa niobow napbl KaHaNOB NPU BbICOKON U HU3KOM YacToTax Nnomex.

6.2.4.3 lNepekpecCTHbIE NOMEXU MEXAY UCTOYHUKAMKU

Llens: nocpeacTBOM HACTOSILLENO UCMNLITAHUA U3MEPAIOT NIMHENHYIO YTEYKY curHana nmoboro us kaHanoe
C HEBbIOPaHHBIM BXOAOM UCMbLITYEMOro 060pyAoBaHWA B NOOON BbIXOAHOW kaHan ucnbiryemoro o6opyaosa-
HUSA, HANPUMEp, B Criydae MapLupyTu3aTopa unu npeaBapuTenbHOro YCUnuMTenst CO MHOTMMU BXOA4aMMU.

Ha Bce Bxoabl kaHaNoB UCMLITYEMOro 060pyaoBaHMs (OT) HEBLIOPAHHOIO UCTOYHUKA CrieAyeT NoAaBaTh
CUHycOWAAanbHbLIN BXOAHOW CUTHAN NEpPeMeHHO 4acToTbl NPU MaKCMManbHON U3MEPUTENbLHOW aMnnuTyae.
Bxoabl kaHanoB BbIGPaHHOIO UCTOYHMKA AOMKHbI UMETb HOPManbHbI UMNEAAHC UCTOYHUKA (ECNK BXOA SBNSA-
€TCS1 aHarnoroBbIM), UM OHN AOSKHBLI ObITb NPUBEAEHBI B COCTOSAHME LMPOBOro Hyns (ecnu BXoj ABNAETCA
unppoBbIiM). CM. PUCYHOK 26.

YacToTy BXOAHOrO curHarna crnegyer usMeHsaTb ot 10 'y 40 BepxHEN rpaHUYHON YacTOThbl, CTYNEHAMU He
Oonee ogHon okTasbl. [pKn KaXKAOW 4YacTOTe CENEKTUBHYIO BbIXOAHYIO aMNNUTYAY Ha BbIXOAaX KaHANoB cne-
OYeT N3MepsiTb OTHOCUTENLHO aMNAUTYABLI BEIXOAHOTO CMIHANa Ha BbIXOAe HauxyaLwero MCToMHUKa (kaHana)
B aeunbenax.

Pesynsrar usMepeHuit cnegyet NpeactaBuTb B BUAeE rpadumka ¢ 4actoTon (NpeanoyvTUTENbLHO B nora-
PUPMUYECKON LLKANE), OTIIOXEHHON NO ocu X, U NepeKPeCTHON NOMEXOo B Haubonee NOCTpaaaBLLEM KaHane
npu 3TOi YacToTe, B Aeumbenax, OTNOXEHHON No ocu Y. ANbTEPHATUBHO MOXHO NPEACTaBUTbL OAUH pe3ynbrar
B BUAE HauxydLuel NepekpecTHOW NOMexXu B NoOOM KaHane npu BbICOKUX U HU3KMX YaCTOTaX MOMEXM.

3TOT NPOLECC MOXKHO NOBTOPUTL ANS BCEX NPeACTaBUTENbHbLIX KOMOUHAUMI BbIOPAHHLIX U HEBLIOPAH-
HbIX NCTOYHUKOB. B aTOM criyyae kaxaasi Todka Ha rpaduvke Unm eauHNYHBLIA PesynbTaT AOKHbI NpeacTaB-
NATb HAUXyALUMIA Criydan napbl MICTOYHUKOB.

6.2.4.4 YTeuka co BX0o4a Ha BbIX0A

Llenb: nocpeacTBOM HAGTOSALLIErO UCTILITAHWS U3MEPSIIOT IMHENHYIO YTEYKY CUTHana Co BCEX BXOAHbIX Ka-
HanoB UCNbLITYyemMoro o6opyaoBaHus Ha nioboK KaHan BbLIXOAA UCMLITYEMOro 060pyaoBaHMA. OTO UBMEPEHUE
ABNAETCH 3HAYMMbIM TOMNbLKO AN UCNBITYEMOro 060pyA0BaHMS, CNOCOOHOIO BLIBOAUTL CUrHAN, HEKOPPENUPO-
BaHHbIW C CUrHANOM Ha ero BxoAe (Hanpumep, eCnu NEHTOUHbIA MarHMTOOH paboTaeT B pexxmuMe BOCNPOU3-
BEAEHUS), UMK AN UCMLITYEMOro 060pyA0BaHUA, BbIXOAHbLIE CUTHASbI KOTOPOrO MOXKHO OTKITIOUYUTD.

Ha Bce Bx0Abl KAHaNoB UCMbLITYEMOro 060pyA0BaHMA BCEX UCTOUHUKOB, KOTOPbIE MOTYT ObITb BbIOPaHbI,
cneayert nogasarb CMHYCOMAArbHbIA BXOAHOW CUTHArN C NepeMeHHON YacToToM NPU MakCUMaribHOW U3Mepu-
TenbHoOW amnnutyae. VcnbiTyemoe obopyaoBaHue cnegyer yCTaHOBUTL B PEXMM, KOTOPbIW NOCLINAET CUrHan
LMPPOBOro Hyrns (BO3MYyLLEHHbIA UMK HET) Ha BCE BbIX0Abl. CM. pUCYHOK 26.

Yacrory BXxogHOro curHana creayet cmewatb ot 10 'y 40 BepXHEN rpaHMYHON YaCTOThbl, CTYNEHSIMU HE
Oonee oaHOM okTaBbl. [pu KAXAOK YACTOTE CneayeT U3MEPATb CENEKTUBHYIO aMNNUTYAY BbIXOAHOTO CUrHana
Ha BbIXOE KaXA0ro KaHana OTHOCUTENbHO HOMWHANbHOW amnAUTYAbl BbIXOAHONO CUMrHana, ecnv BXOAHOW
curHan 6bin NOAKIMIOYEH K 3TOMY Bbixoay, B Aeymbenax.

Pesynbrarbl usmMepeHuin cneayer npeacrasnAaTb B Buae rpaduka ¢ 4actoton (NpeanoyvTuTenbHO B nora-
pudmMmrueckon wkane), OTNoXeHHOM No ocu X, U YTEYKOoW Ha Haubonee NoBpeXaeHHbIN BbIX0oa, B Aeuubenax,
no ocu Y. AnbTepHaTMBHO MOXHO MPEACTaBUTb OAUH pe3ynsraT B BUAE HauxyaLlen yTeduku Ha niobon kaHan
NpuW BbICOKMX U HU3KUX YacCTOTax NOMeX.

n pumMmevyaHune — 310 n3MepeHue U3BECTHO Takke KakK «npoxogawan nogadar.
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6.2.4.5 HenuHelHble nepekpecTHbIe NOMEXH

Llenb: nocpeaCTBOM HACTOSALLETO UCTILITAHUSA U3MEPSAIOT HENUHEWHOE B3auMOAENCTBME CUTHANoB B Ka-
Hanax MHOroKaHanbHOIO UCMbITYeMOro obopyaoBaHus. Tak kak 3TOT MeToA BKIioduaeT nepeso3byxaeHue (ne-
perpy3ky) aHanoroBbIX Lienein UCMbITYyeMoro 000pya0BaHUs, €r0 MOXHO MPUMEHSATbL TONbKO K UCNBITYEMOMY
060py0BaAHUIO C aHANOTOBLIMU BXOAaMMU.

HenuHeliHy10 NepekpecTHYIO NOMEXY NPU BbICOKUX YaCTOTax CrielyeT U3MepsiTb NPU Nogave curHana Ha
BCE BXOAbl UCMbITYEMOro 060pYyA0BaHUA C UCMOSIb30BAHMEM CXEMbl, N300paXKeHHON Ha pucyHke 27. Ha us-
MepsAeMbIil kKaHan cneayert noAaBaTb HOPMAarnbHYIO U3MEPUTENBLHYIO aMNUTYAY C CUHYCOMAANbHLIM BXOAHLIM
CUrHanNoOM Npu BepxXHeW rpaHU4HON YactoTte. [lpyrue kaHanol cneayetr COeAUHUTL APYyr C APYroM U nojasarb
Ha HUX + 3 ABEg C CUHYCOMAANbHBIM BXOAHBIM CUTHANOM, KOTOPbIN Ha 3 KI'L| HUXE CUHYCOMAANBHOO BXOAHOTO
CUrHana usmepsieMoro kaHana.

leHepaTop AHanuaartop
curHana Ucneityemoe curHana
A A
?| ob6opynoBaHue »
CuHyconpanbHbii, A
A IR 1 swp cenieKtuBHan

PucyHok 27 — MeTog, M13aMepeHUS HENMUHENRHbIX NepeKpeCcTHbIX NOMeX

OTHOLWEHWe amnnuTyabl KOMMOHEHTa C pa3HOCTHOW YaCTOTOW (4acToTOW S-curHamna) BToporo nopsaka
3 kY B U3MEpAEMOM KaHare K aMnnuTyae CUrHana B U3MepsieMoOM KaHarne crieqyeT BoipaXxartb B geuubenax.

OTHOLWEHWe aMnnuUTyabl KOMMNOHEHTA UHTEPMOAYNALUUU TPETLErO nopsaaka npu 6 Ky Huxe BepxHen
rPAHWUYHOM YaCTOThI K aMMNUTYAE CUrHana B U3MEpAEeMOM KaHane cneayer Bbipaxarb B geuubenax.

3Tu namepeHus cneayeT NOBTOPUTL AN KAXAO0r0 U3 KaHamnoB UCMLITYeMOro obopyaosanus. N3amepex-
Hble 3Ha4YeHUn cneayeT NPUMBOAUTL MO OTAENbHOCTMU, KaK NEPEKPECTHbIE NOMEXWU YETHOr0 U HEUYETHOro no-
psiaka, COOTBETCTBEHHO ANA KaXAOro KaHana, Wnu crneyet npuBOAUTL HAUXYALUME Pe3ynbrarbl YETHOMO U
HEYEeTHOro NopsaKa cpeamn BCex KaHanos.

HenuHeliHble nepekpecTHblie NOMEXU NPU HU3KUX YacToTax cneayet M3MepsaTb NyTeM NoAadu curHana
Ha BCe BXOAbl UCnbITyemoro obopyaosaHus. Ha kaHan, Ha KOTOPOM NPOBOAAT U3MEPEHUA, cneayet no-
JaBaTb HOPMAarbHYK U3MEPUTENbHYI0O aMNANTYAYy ¢ CUHYCOMAANbHbLIM BXOAHLIM CUTHANOM NpU NONOBUHE
BEpXHEN rpaHUYHON YacToTkl. [pyrue kaHanol cneayet coeauHuTL BMECTe U NoAaBaTb Ha HUX +3 ABgg C
CUHycouaanbHbIM BXOAHbIM CUrHaNom vactoton 40 Ny. OTHOWeEHne cpegHeKBaapaTUYHOrO 3Ha4YEHUA CyM-
Mbl @MNAUTYA MOAYNALUMOHHbLIX BOKOBBIX MOMNOC, BBEAEHHBIX B CUTHamM B U3MePSieMOM KaHane, kK amnnutyae
curHana B M3MepsieMOM KaHane criefyet Bblpaxartb B AB. M3MepeHus cnegyer nNOBTOPUTL AN KaXKAOro
U3 KaHanoB UCMbITyemoro obopyaosaHua. CrnieayeT NpUBECTU HauxyALLee U3MEPeHHOe Ha BCEeX KaHanax
3HaYeHue.

6.2.4.6 CocTaBnsioLMe, CBA3AHHbIE C NMHUSIMU BHEProcHabXeHns (CEeTsiMM)

Llenb: nocpeacTBOM HACTOALLErO UCMLITAHMS U3MEPSAIOT KOMMOHEHTHI LUyMa UCMbITYeMOro obopyaosa-
HUS, BbI3bIBAEMbIE CETEBLIM ANEKTPONUTAHNEM, NOAABAEMbIM HA UCNLITYEMOE 0O0PYAOBAHKE.

Bxogbl kaHanoB UCMbITYeMOro 060pya0BaHNS AOKHbI UMETb HOPMarnbHbIA UMMNEAAHC MCTOMHUKA (ECIK
OHM SIBNSIIOTCS aHANOTOBbIMU) UNK AOMXHbI GbITh NPUBEAEHBI K HEYCTONYMBOMY LIMGPOBOMY HyIIo (C Ao6aBne-
HWEM NCEBAOCNYYANHOrO LWyma) (ECMM OHU ABMATCA LMGPOBLIMK). Mpu yCTaHOBKE OPraHOB PErynupoBaHUs
UCNbITYEMOro 060pyA0BaHUA B UX HOPMASIbHbIE MONOXEHUS CrEAYET NPOBOAUTL CENEKTUBHLIE UBMEPEHUSA Ha
BbIXOAE WUCMbITYeMOro 000pya0BaHUA Ha YacTOTe NMMHUW SHEPronuTaHus. MismMepeHus AoskHbl ObiTb NOBTO-
pPeHbl HA BTOPOI — NATOW rapMOHUKAaX, U AOMKHO ObITb PACCYMTAHO CpeaHeKBaapaTUYHOE 3HAYEHUE CyMMb
LecTn u3aMepeHuin. PesynsraTt cneayet Bblpa3uTb OTHOCUTENbHO BbIXOAHOMO CUrHana MosfiHOW aMmnnuTyabl B
ABgg. Cxema ucnbiTaHuit NpuBeeHa Ha pucyHke 28.

lFeHepaTop AHanusatop
curHana UcnbiTyemoe curHana
A A
?”| ob6opygoBaHue >
OTKNnIOYeH A cenextuenan

PucyHok 28 — MeTo U3MepeHUsi COCTaBMAOLLMX, CBA3AHHbIX C NIMHUER aHeprocHabxeHus (ceTbio)
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MpuMevaHuna

1 B KauecTBe ceTeBblXx NOMEX BKNIOHAKOTCA TONBLKO KOMMOHEHTbI, rapMOHU4Y€ECKU CBA3aHHbIe C YacToTOW B FIUHUU
3HeprocHabxeHus. Niobble apTedakTl, BO3HUKaOWWe B UCNLITYEMOM 060pyAi0BaHNK B pesynbTate 3HeprocHabxeHus,
TUNa BLICOKOYACTOTHOrO NEPEKIOYEHNS, KNaccupUUUpyIOT Kak napasuTHbIe KOMMOHEHTLI (BO3HMKLUME I e-TO B APYroM
MecTe).

2 [Onsa o6opynoBaHMS XOpOLLEro kadecTBa, C HU3KUMU MOMEXaMU CO CTOPOHBI IMHUKM SHeprocHabXeHus, LyMBbl,
BeposATHO, GyayT AOMWHUPOBaTb Hafd CENEKTUBHLIMU W3MepeHUsIMU. TakuMm 06pasoM, NpeAnoYTUTENbHO WUCMONb3o-
BaTb HUNLTP, UMEIOLWUIA camyto Y3KyLo NONOCY NponyckaHWa U3 AOCTYMHbIX. B ansrepHaTUBHOM criydae (€AUHUYHGIRA)
FFT-aHanu3 BbIXOAHOrO cUrHana ucnelTyemMoro o6opyaoBaHUSA MOXET paccuuTaTb CYMMY BCEX LUECTU KOMMOHEHTOB C
CENeKTUBHOCTLIO, OFpaHUYEHHON TONbKO ANUTENBHOCTBLIO pErncTpaLum U BuibpaHHOM Beipe3atolLeit (yHKUUEN.

6.2.5 A pekTnl AUCKPETU3ALIUN

6.2.5.1 MNMogasneHne coCTaBAIWMNX UCKAKEHUA

Llenb: nocpeacTBOM HACTOALLETO UCNLITAHUA U3MEPSIIOT BMMSHME NAapa3uTHON Nepeaayy UCMbITYEMbIM
0060pyaoOBaHUEM BXOAHbIX YaCTOT, NeXalmx 3a npeaenamMmm MakCUMManbHON YacToTbl CUrHana, Ha BbIXOAHbIE
4YacToThbl, KOTOPbIE HUXE MAKCUMATbLHOW YaCTOThl CUrHana.

MopgaBneHue COCTaBNAIOLLMX UCKAXEHUNA cneayeT MamepsiTb, NogaBas Ha BXO[ UCTILITYEMOro 06opy-
[O0BaHUS CUHycOMAAnNbHbLIA CUrHamn Npu HOPManNbHON U3MepuTenbHOW amnnuTyae. Ecnu Bxo4 ucnbityemoro
o0opyaoBaHUA SIBNSIETCA aHANOroBbIM, CUrHanN cnegyeT cMeLlaTh OT YCTAHOBMEHHOIO Makcumyma (B uaeane
B YeTbIPe pa3a NPEBbLILLAIOLLEro YacToTy AUCKPETU3aLum) 0 MaKCMManNbHOW YacTOTbl CUFHaNA, CTYNEHAMM,
He MpeBbILLAILWLUMKU OAHY TPETLIO YacTb OKTaBbl. ECnu BX0A UCMLITYEMOro 06opyaoBaHua aBnsaeTca umdpo-
BbIM, CUTHanN crnegyetr CMeLarb 0T MakCMMarnbHOW 4acTOTbl BXOAHOTO CUMrHana A0 MakCUmanbHOW 4acToTbl
BbIXOAHOrO curHana. CM. pucyHok 29.

leHeparTop Ananusatop
curHana UcneiTyemoe curHana
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PucyHok 29 — MeTof uaMepeHnsa nogaBneHns cCoCTaBNALMX NCKaXKEHUS

Ona Kaaon 4acTtoTbl BXOAHOTO CUrHana usMepeHue BHYTPUMONOCHON aMNiUTyAbl CneayeT perncrpu-
poBaThb Ha BbIXOAE UCTbITYyemMoro obopyaosaHus. Ee cneayert BoipaxkaTb OTHOCUTENLHO aMNMAUTYA bl BXOAHOTO
curHana B Ab. Pesynerarbl cneayeTt npeAcTaBnATe B BuAe rpadumka ¢ 4actoTol (MpeanoyTUTENbHO B nora-
PUPMUYECKON LUKArE), OTNIOXKEHHOW MO OCu X, U OTHOCUTENLHON aMniUTYA0N U3MEPEHHbIX KOMMNOHEHTOB
UckaxkeHus, B geunbenax, no ocu Y. ANkTepHaTUBHO pe3ynbTaT MOXHO NMPUBECTU NPOCTO KakK CaMblii BbICOKUIA
pe3ynbrar, 3apernCTpUpOBaHHbIii B JaHHOM AManasoHe YacToT.

OnA ucneityemoro 060pyaoBaHUA C aHarnoroBbiMu BXOA4aMU U BbIXOAAMU Ha BbIXOAE UCMbITYEMOro 060-
PyAOBaHUSI MOXHO MPUMEHSTb Y3KOMOMOCHbIN 3arpaxzatoumin OUneTp Ha 4YacTOTEe BXOAHOrO CurHana ans
noAaBreHNs yTEYKU CO BXOA4a Ha BbIXOA.

MpumeyaHuna

1 3ToT MeTOA B OCHOBHOM NpeanonaratoT NPUMEHATL AN UCNBITYeMoro 060pyA0BaHNA C aHanoroBeIM1 BXogamu.
OpfHaKo OH BKItoYEH B 06LLMe MeTOAbI, Tak Kak UCKaXeHWe MOXKET CyLLeCTBOBaTL B NI0GOM anemeHTe, o6pabaTbiBatoliem
CUrHar, KOTopbIi BKNOYaeT cybanckpeTusaumio. Takum obpasom, sTOT MeToh crefyeT Takke NPUMEHSATb K UCTIBITYyeMOMY
060pyaoBaHMIo C LUPOBEIMM BXO4aMW, ECNK YacToTa AUCKPETU3aLMN Ha BXOAE MOXET MpeBbillaTh YacToTy 4UCKPeTU-
3aLumn Ha BbIXoge.

2 YacToTy AMCKpeTM3aLn aHanoroBeIX NOPTOB UCMLITyeMOro 060pyAoBaHUs, 418 KOTOPLIX OHa yXKe He W3BeCTHa,
MOXHO OMNpeAenuTb, OTCNEeXNBan 4acToTy KOMMNOHEHTa UCKaXEHWS BLIXOAHOIO curHana.

6.2.5.2 NogasneHne KOMNOHEHTOB OTOBpaXeHus

Llens: nocpeacTBOM HACTOALLEr0 UCMbLITAHUA U3MEPSAIOT OOLLYI0 amnnuTyay KOMMOHEHTOB BHE Nomno-
Cbl, NPOU3BOAUMBIX UCMBITYEMbIM 060PYAOBaHUEM, U3MEPEHHbLIX NMPU HANMMYMU BHYTPUMNOMOCHOMO BXOAHOTO
curHana.

Ha ncnbityemoe o6opygoBaHue cnegyet nogatb CUHycouAanbHbli BXOAHOW CUrHaN Npyu MakCcuManbHoOM
U3MEPUTENbLHOW aMNNUTyAe, KOTOPbIA CMeLLatoT no vacrtote ot 10 'y A0 NONOBUHbLI BEPXHEN TPaAHMYHON Ya-
crotbl unu 10 Ky, B 3@BUCUMOCTU OT TOrO, YTO HIXKE, CTYNEHAMMU, HE NPEBbLILLAKLMMU OAHON TPETU OKTaBbI.
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[nsa ka)kgon 4acToTkbl BXOAHOTO CUrHana ero Cnegyet yaanuTb U3 BbIXOQHOIO curHana ucneityemoro o6opyao-
BaHWA C MOMOLLBIO 3arpa)gatoLlero nonocosoro unsrpa, 1 amnauTyay BCEX KOMMOHEHTOB BhILLE BEPXHEN
rPaHWYHON YacCTOThl CMEAYeT MBMEPUTL C UCMONb30BAHNEM BHEMOSIOCHOTO (hUNLTpa U BblPasuTb OTHOCUTENb-
HO aMnnuTyAbl BXOAHOrO curHana B geunbenax. CM. pucyHok 30.

leHepaTtop AHanusartop
curHana HcnbiTyemoe curHana
A
=»| ob6opyaosaHue —>
CuHyconpanbHbid, Ayey 1oyp A BHe nonochl

PucyHok 30 — MeTog M3aMepeHus noaasneHns KOMNOHEHTOB 0TOBpaXeHUs

Pe3synbratbl 4OMmkHbI ObITh NPEACTaBreHbl B Buae rpaduka ¢ 4actoToi (NpeanoyTuTenbLHO B norapud-
MMWYECKOW LLKAare), OTIIOXEHHOMN M0 0CU X, U OTHOCUTESIbHOW aMNMTYA0W U3MEPEHHbBIX KOMMOHEHTOB 0TOOpa-
XeHus, B geuubenax, no ocu Y. ANkTepHaTUBHO Pe3ynbTaT MOXHO NPOCTO NPUBECTU B BUAE CAMOTO BbICOKOTO
pesynerarta, 3aperucTpupoBaHHONO B 4aHHOM AuanasoHe 4acToT.

MpumMevyaHus

1 OTo naMepeHne WAEHTUYHO W3MEPEHUIO BHEMOMNOCHLIX MapasuTHLIX KOMMNOHEHTOB, HO nMpu gobaBrneHun BXOA-
HOro curHanma W sarpajaroLiero nonocoBoro uneTpa ANS YAaneHUs BXOLHOrO CUrHana Ha BbIXOAE WCMbITYyeMOro
obopynoBaHus.

2 TlpeanonaratoT, YTO 3TOT METOA CMEAYeT B OCHOBHOM NMPUMEHATL ANSA UCMBLITYEMOro 06opysoBaHus ¢ aHanoro-
BbIMM BbIXogamu. OfHaKo OH BKITOYEH B 06LLMe METOALI, Tak Kak 0ToGpaXeHe MOXET CyLLeCTBOBaTL B No6OM aneMeHTe,
o6pabaTbiBatoLLieM cUrHan, KoTopblil BKNtOYaeT nepeanckpeTusaLmio. Takum o6pasoM, STOT METOA criefyeT Takke npume-
HSATb ANSA UCMBITYEMOro 060pyA0BaHWs € LMPOBLIMU BEIXOAAMM, Y KOTOPOro YacToTa AUCKPETU3aLMKM BLIXOAHOTO cUrHana
MOXET MNpeBbILLaTh YacToTy AUCKPETU3aLIMM BXOLHOMO curHana.

3 YacToTy AWCKpETU3aLMWN aHanoroBLIX MOPTOB UCTBITYEMOro 060pYA0BaHNSA, ANA KOTOPLIX OHa He M3BECTHA, MOX-
HO OMpefenuTb, OTCNEXUBaA YacTOTy KOMMOHEHTa 0TOBpaxXeHNs Ha BbIXOAe.

6.2.5.3 BocnpunmM4mMBOCTb K HEYCTOMYMBON CUHXPOHM3aUMKU AUCKpPETU3aLum

Llenb: nocpeacTBOM HACTOSAILLETO UCMLITAHUA U3MEPSIIOT «HEYCTOWUUBYIO CUHXPOHU3ALMIO ANCKPETU3a-
UMmny unm hasosyro MOAYNALMIO B UCNBITYEMOM 0D0PY0OBaHUM, BbI3BAHHYIO HenaeanbHoW dunsrpaumen He-
YCTOWYMBOW CUHXPOHMU3aLMK MHTepdeca OT ONOPHOTO CUHXPOUMNYIbLCA.

Ha Bxoa ucneiryemoro o6opyaoBaHus cneayeT noaarb CUHYCOMAanbHbIM BXOAHOW CUrHan ¢ MakCumans-
HOW U3MEPUTENBLHOW amMNANTYA0N NPU MONMIOBUMHE BEPXHEMW IPAHUYHON 4aCTOTbl, C UCMOSIb30BAHUEM CXEMbI,
n300paXkeHHON Ha pucyHke 31. MNMogaBaemblii HA BXOA OMOPHbLIA CUHXPOUMMYNbLC CriegyeT 3anyckarb CUrHa-
nom, ¢asa KOTOporo noaBepraeTcsi HEYCTOMYMBOW CUHXPOHU3ALIMKU CUHYCOUAANbHLIM CUrHANIOM HEYCTONYU-
BOW CMHXPOHM3aLuuK, 4acToTy KOToporo cmeLlatot ot 80 Ny 40 NONOBUHLI BEPXHEN FPAHUYHOM YacCTOTbl, CTyne-
HAMW BEMMYUHON B OKTaBY. AMNNUTYAY NPU HEYCTOWUMBOM CUHXPOHU3aLUK CNeayeT yCTAHOBUTL HA BEPXHEM
npegene Aonycka no HeyCTOMYMBOW CUMHXPOHU3ALIMKM MPUMEHSEMOro ¢opmaTta OnOPHOro CUHXPOMMNYNbLCA.
Ecnu 310T Nnpeaen He ycTaHOBMEH, CrieAyeT NMPUMMEHSATb BENMMYMHY PACCTOAHUA Mexay nukamu 40 HC unu
1/(512+f) (B 3aBUCUMOCTHM OT TOTO, KAKasi BENMUNHA ABNSAETCSH MEHbLUEN).

lFeneparop AHxanunsartop
curHana UcnbiTyeMoe curHana
—>»| oGopynoBanne [
CunycoupankHuil, Ay, fuge,, A BHYTPHUNONOCHAN OCTATOMHAR

PucyHok 31 — MeToa n3aMepeHusi BOCNIPUMMUUBOCTM K HEYCTOMYNBON CUHXPOHU3aLUK

BHYTPUNONOCHYIO OCTaTOMHYIO aMNIUTYAY BbIXOAHOIO CUrHana MCNbITyeMoro o60pya0BaHUSA OTHOCHU-
TENbHO BXOAHOIO CUrHana cneayer M3MepsTb C UCMONb30BaHUEM 3arpaxaaiowiero gunsrpa ¢ (N0 BO3MOX-
HocTH) Gonee y3Kol NONOCON, NPeaANOYTUTENBLHO 3arpaxaatoLlero punsTpa ¢ Beipesatowen gyHkuuen. Ecnu
HEe UMEETCH B HANU4YMKU y3KONOMOCHOrO 3arpaxgatoiero unstpa, MOXHO MCNOMb30BaTb CTaHAAPTHLIN 3a-
rpaxaatoluii GUNLTP, HO 3TO MOXKET CAenaTb METOA HEYYBCTBUTESbHLIM K HU3KOYACTOTHON HEYCTOMYMBON
CUHXpOHU3aLuu. PesynbtaTtbl A0MKHBI ObITb MPeACTaBnNeHbl B BUAE rpadmka ¢ yactoton (nynobcauuin) (npea-
NOYTUTENBHO B NOrapucpmMm4ecKon Lwkane) no ocu X u OTHOCUTENbHOW OCTaTO4HOM amMnnUTyaou, B Aeuube-
nax, no ocu Y.
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MN3mepeHne MOXXHO NOBTOPUTL ASIA APYTUX YaCTOT BXOAHOr0O curHana, Hanpumep, 1/192 ot 4actoTbl AUC-
Kperusauuu (kKoTopas MOXET aeHTU(PULUMpOoBaTL aHOManbHOE HU3KOYACTOTHOE (DYHKLIMOHMPOBAHUE) MU HA
yacrote 997 Ny (koTOpas MOXET NPUBECTU K MAaKCUManbHOMY B3aUMMOAEUCTBUIO C KOAAMU AAHHbIX).

MpuMeyvaHusa

1 Hanbonee yacTto 3TO MOXET BO3HUKaTb B UCNbITYyeMOM 06GOpyAOBaHWMW C aHanoroBbIMU BXOAamW MW Bbl-
xoAamu, rae cnykTyauuss BPEMEHHOrO MONOXEeHUs UMMYNLCOB NPU AUCKPeTU3auMu npoucxoguT B Touke A/LL- unu
LI/A-npeobpa3oBaHus. OfgHaKoO 3TOT METOZ BKIIOYEH B «06LWMe METOAbI», NOCKONbKY NyKTyaL s BpEMEHHOro Moroxe-
HWUS UMMYNBCOB NPU ANCKPETM3aLMM MOXET NMPOM3oiWTH B Nt0GOM yCTpoicTBe, rhe konebaHnme onopHOro CUHXPOUMIYrbCca
MOXET BbI3BaTb MOAYNALMIO ayAUuocUrHana, NpoxoaaLLero Yepes Ucnultyemoe obopyzoBaHue, HanpuMep, B aCUHXPOHHbIX
npeobpa3soBatensx YacToTbl kKBaHTOBaHUA (asynchronous sample-rate converters, ASRC).

2 BaxHo, 4To6bl aKTMBHLIA OMOPHBIA CUHXPOUMNYNLC UCNbITYemMoro obopyoBaHus 6bin NpaBUIIBHO UAEHTUDN-
uupoBaH. [Ansa ucnelryemoro o6opyAoBaHWsA C aHanoroBbiMU BXoAamMu 06bIMHO UCMONb3YIOT Cneyuann3npoBaHHbIi BXoA
ANl OMOPHOro CUHXPOUMMYIbCa, B TO BPEMS Kak ANa ucnbityemoro o6opyaoBaHus ¢ LMAPOBLIMA BXOAAMU OMOPHbLIM
CUHXPOMMITYNIbCOM AiBMsieTcsl 06bIMHO cam L poBoit ayanoexod. OAHaKO YacTo UMEIOTCSH UCKIIOHEHWUSA U3 STOrO npaBu-
na, U BaXHo, 4To6bl BCE MCTOMHUKMN OMOPHOIO CUHXPOUMNYNbCa BbINKU OXapaKTepu3oBaHbl, Tak Kak OHW MOTyT BeCTH ceba
pasnuyHeIM 06pa3oM. DTOT MeToZ HENMPUMEHNM ANSA OLEHKN HEYCTOMYMBON CUHXPOHM3aLUMK, «NPUCYLLEN» BHYTPEHHEMY
OMOPHOMY CUHXPOUMIYILCY, Tak Kak OH HECMOCO6EH BLIAENUTL, Kakue COCTaBNALLME Ha BbIXxoAe UcnbiTyeMoro obopyao-
BaHWSA SBMSAIOTCA pe3ynsraTtoM nyKTyaLmn BpEMEHHOMO NONOXEHUS UMNYNbCOB NPU AUCKPETU3aLMK.

6.3 XapakrepucTukm Bxoaa/Bbixoga

6.3.1 XapakrepucTiukKu aHanoroBoro Bxoaa

6.3.1.1 Nonnasa amnnuMTyaa aHaANoroBoro BXOAHOrO cUrHana

Llens: nocpencTBOM HACTOALLIETO UCTILITAHUA U3MEPSAIOT aMNAUTYAY aHANOrOBOro BXOAHOIO CUrHana, He-
0BxoauMYyI0 AN AOCTUXEHUS cpe3aHus LmdpoBoro UMNynbLCa Npu CTaHAapTHLIX HACTPoONKaxX. 3Ty XapakTepu-
CTUKY UHOTAA Ha3bIBAIOT: «BbIPAaBHUBAHUEY, «LUMPPO-aHANOroBOe BbipaBHUBaHUEy Unu «LI/A-BbipaBHMBaHUEY.

Ons ucneitryemoro o6opyaoBaHus, Y KOTOPOrO BbIXOAHOW CUrHaN AOCTyneH B obnactu uudposbIX AaH-
HbIX, MOMHasa aMmnnMTyaa aHanoroBoro BXOAHOMO curHana gomkHa owitb Ha 20 gb (To ectb B 10 pas) Bbiwe,
Yem amnnuTyaa CUHYCOWAANbHOrO BXOAHOrO CUMrHarma npu HOPManbHOM M3MEpUTENbLHOW YacToTe, KoTopasi
npu noaave Ha BXoj BbI3bIBAET aMNUTYAY BbIXOAHOTO LudpoBoro curtana 20 Abgg. CM. pUCyHOK 32.

leHepatop AHanusartop
curHana UcnbiTyemoe curHana
N
—> o6opynosaHue >
CuHyconpansHell, Ay, fyey A BHYTPUINONOCHaS! OCTATOYHAR

PucyHok 32 — MeTog U3MepeHUs MonHOW aMMnnuUTyAbl aHarnoroBoro BXOAHOMo curHana

Ons ucneliryemoro o6opyaoBaHust, Yy KOTOPOro BbIXOAHOW CUrHan HeaocTyneH B LMdPOBOR obnacrtu,
nonHasi aMnnuTya aHarnoroBoro BXOAHOrO CurHama MOXET COCTaBnATb BenuyuHy Ha 0,5 Ab Huxe camoil
B0OMbLUON aMNAUTYAbl CUHYCOUAANBHOTO BXOAHOMO CUrHana npu HopMarnbHON U3MepUTErbHOW YacToTe, KOTO-
PYI0 MOXHO MOAAaTh Ha BXOA UCMLITYeMOro 060pyaoBaHua 40 TOro, Kak OyAeT NONyYEHO «UCKAaKEHWUE U LLYM»
MuHyC 40 b (1 %) unu cHwxkeHue koadppuumnenta ycunenua Ha 0,3 ab, B 3aBUCMMOCTU OT TOrO, YTO NpPO-
M30NAET paHbLUE.

lMonHyto amnnuTyay aHanorosoro BXOAHOrO cMrHana crneayeT Bblpaxarb B 4B, B ansTepHaTUBHOM CIly-
Yae ee MOXHO BbIpasuTb B V..

Bce perynatopbl ucnbiryeMoro 060pyaoBaHus crneayeT yCTaHOBUTL Ha CTaHAapTHbIE HACTPOMKW UNK B
nX HopMarnbHoe paboyee NonoXeHue, ecnu He yCTaHOBMNEHO MHOE. [pyrie opraHbl KOHTPONSA YCUIEHUA B UC-
nbITyeMOM 000pyAOBaHUM CrieayeT OTPErynmMpoBaTh Tak, YToObl CBECTU K MUHUMYMY BEPOATHOCTb NEepPErpy3ku
BbIXOAHOW CXEMbI UCTILITYEMOTO 060pya0BaHMS.

6.3.1.2 ®yHKUMOHUPOBAHWE NPU NEPErpyske

Llens: nocpeacTBOM HaCTOSILLEr0 UCTbITAHUS MAEHTUULMPYIOT HENUHEHoe noeseaeHue B A/LL-npeob-
pasoBartensx B TOYKE Meperpysku, 0COO6EHHO ycnoBus, 06bIMHO Ha3biBaeMble «nepeBopadnBaHne» Unm «ob-
BUBAHMWEY.
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XapakTepucTuku neperpysku aHanoroBoro Bxoaa UCnbITyeMoro 06opyaoBaHus cnegyet U3mMepsitb, No-
AaBas CuHycouAanbHblit curHan + 3 abgg NpyU HOPMaNbLHON U3MEPUTENbHON YacToTe. «MCKaXKeHUe 1 LyM»
BbIXOAHOrO cUrHana crneayer M3MepsiTb U perncTpuposarb B geuunbenax. 3atem usmepeHus cneayer noBTo-
puTb Npu MUHYC 3 ABgg. MNpUBOANMOE 3HAYEHUE AOMHKHO NPEACTaBNATbL COOON pesynsTat BTOPOro n3mepe-
HWSA, BbIYTEHHbIN U3 pe3ynbsTaTta NePBOro U3MepPEHUs!, BbIPaXKEHHbIN B Aeuubenax. CM. pucyHok 33.

leHeparop Ananusartop
curHana UcnbiTyemoe curHana
—> oGopynoBanne >
CuryconpankHii, Ay, fyey A suytpunonocHan ocratousas

PucyHok 33 — MeTog onpeaeneHns (pyHKLMOHUPOBaHUSA Npu neperpyske

Mpw xenaHun namepeHne MOoXHO NOBTOPUTL NPU APYrMX YactoTax, YTobbl MCCNeaoBaTh YaCTOTHYIO 3a-
BMCUMOCTb (DYHKLIMOHUPOBAHMSA NPU neperpyske.

6.3.1.3 KoathpmumeHT nogasneHusa cuHgasHoro curHana (Common-mode rejection ratio, CMRR)

Lenb: nocpeaCTBOM HACTOSALLErO UCMbITAHUA U3MEPSIOT CTEMNEHb, B KOTOPON CUH(PA3HbIA BXOAHOW CUI-
Han 3agep>xuBaeTcss CUMMETPUYHBIM aHANOroBbIM BXOAOM.

KoadhdpmumeHT nogaBneHus cuHdasHoro curHana (CMRR) aHanoroBbiMu, CUMMETPUYHBIMU BXOA4aMM
ncnbITyeMoro 06opyaoBaHus criegyeT USMepsiTb NPU YCTaHOBKE 060UX BXOAHbLIX NMMMOOB B MOMOXEHUS 0Au-
HaKOBbIX CUHYCOMAanbHbIX BXO4HbIX CUTHAMNoB, NPU HOPMarnbHOW U3MEPUTENbHOW aMNNUTyae, OTHOCUTENbLHO
BXOAHOrO CUrHamna Ha knemme 3asemneHus. Kaxgblii numb npuBoaMTCA B COCTOSSHUE C HOPMAarbHbLIM UMMNe-
AaHCOM UCTOYHMKA. CM. pucyHok 34. CMRR pomkeH ObiTb paccuuTaH Kak OTHOLLeHWe, B Aeuubenax, Bbl-
XOAHOro OTKMMKa (Kaxaoro numba) BXOAHOIO CUrHana u CenekTMBHOW aMnnuTyabl, UBMEPEHHOW Npu nogaye
curHana Ha oba numba ogHoBpemeHHO. CMRR cneayet uamepsTh B AnanasoHe yactor oT 20 'y o BepxHen
rpaHWYHOW YaCTOThl NPU pasaeneHun He 6onee Yem Ha OAHY OKTaBy.

NRM SRC Z
F—I : —>» +
Ha Bxon
NRM SRC 7 UCMbITYEMOrO
obopynoBaHus

— 1 > -

) 3asemneHue
curHana

PucyHok 34 — Metog namepeHus koadduumeHTa nogaeneHuss cMHgasHoro curHana

Pe3synbTathbl A0MmKHbI ObITb NPEACTaBNEHb B BUAE rpaduka, ¢ 4actoTou (NpeanovTuTensHo B norapud-
MUYECKON LUKane), otnoxxeHHon no ocu X, u (CMRR) B geumbenax, OTNOXEHHbIM N0 OCu Y. ANbTEPHATUBHO
MO>XHO NPeACTaBUTbL UHANBUAYATNbHbIE PEe3yNnbTaThl NPU BEPXHENH N HWXKHEN CTaHAAPTHLIX YacToTax NOMeX.

Bonee TOYHYIO XapakTepUCTUKY MOXXHO U3MEPUTbL NYTEM NOBTOPEHUS Habopa 3KCNEePUMEHTOB C aCUM-
METPUYHBIMU MMMNELAHCAMU UCTOYHMKOB. OAUH NMUMO AOMKEH UMETh HOPMArNbHbIA UMNEAAHC UCTOYHUKA, a
apyroi — 600 Owm.

MpuMeyaHuns

1 PexuM ncnbitaHns CMRR 06bIMHO JOCTYNEH ANA reHepaTopoB aHanoroBoro cUrHana, B KOTopbiX WHBEPTUPO-
BaHHbI BLIXOLHOW curHan 3aMeLleH UCTOYHUKOM UMMefaHca HEWHBEPTUPOBAHHOIO BLIXOAHOMO CUrHana, Takum o6pasom
nponaeoAs Ha cbanaHcMpoBaHHbIX BLIXOAHBIX IMMbax reHepaTopa CUrHanos UAEHTUYHbIE, @ He HopMaribHble (B NPOTUBO-
ase) curHansl.

2 [Ons 6onee cTporux MetogoB usmepeHuss (CMRR) cM. IEC 60268-3.

6.3.2 XapakTepuCTUKU aHaNoroBoro Bbixoaa

6.3.2.1 MNonHaa amnnuMTyga aHanoroBoro curHana

Llene: nocpeaCTBOM HACTOSAILLErO UCMLITAHUS U3MEPAIOT aMNANTYAY aHanNOroBOr0 BbIXOAHOIO CUrHana,
NONYYEHHYIO U3 NOMHON aMNnUMTyAbl LMPOBOro CUrHana npu CTaHAapTHbIX HACTPOMKaXxX. 3Ty XapaKTepUCTUKy
MHOIZa Ha3bIBAKOT «BbIPABHUBAHUEY, «LUUPPO-aHANOroBoe BbipaBHUBaHWE» Unu «LI/A-BbipaBHUBaAHUEY.

27



rOCT IEC 61606-3—2014

Bce perynsatopbl UCMbITYEMOro 060pyA0BaHNSA AOMKHbI ObITb YCTAHOBIEHbI HA CTAHAAPTHbLIE HACTPOMKM
WNKU, €CNW OHU He yKa3saHbl, B UX HopMarnbHoe pabovee nonoxewue. [pyrue perynsatopbl YCUNEHUS B UCTIbI-
TyeMOM 000pyAOBaHUMU AOIDKHbI ObiTb HACTPOEHbI TakUM 00pa3oM, YTOObI MUHUMU3UPOBATL BO3MOXHOCTb
neperpy3ku BO BXOAHOW LENU UCNbITYyeMoro o6opyaosaHus.

Ona ucnbiryemoro o6opyaoBaHus, y KOTOPOro Bxoa A0CTYneH B obnactu uudpoBbIX AaHHbIX, NONHAas
amMnnuTyaa aHanoroBoro BbIXOAHOIO curHana AorpkHa Obitb Ha 20 ab (To ectb B 10 pa3) 6onblue, YyeM am-
nnMTYAa, U3MEepEeHHas Ha BbIXOAE UCMLITYEMOro 060pyaoBaHUs, KOTAA HA BXO/ UCMLITYEMOIO 060pyaoBaHUs
noaatoT CMHycoMAAarbHbIA CurHan MuHyc 20 4B, Npn HOPManbHON YacToTe nsmepeHusi. CM. pUCyHoK 35.

Ona ucnbiryemoro o60py0BaHus, y KOTOPOTro BXo4 B 06nactu umpoBbIX AaHHbIX HEAOCTYNEH, NOMNHasA
aMnnuMTyaa aHanoroBoro BbIXOAHOMO curHana AosmkHa ObiTb HA 0,5 4B HWXe aMnnuTyabl, U3BMEPEHHOW Ha
BbIXOAE UCNbITYEMOro 060pyaoBaHus, KOraa Ha BX04 UCNbITYeMOro 060pyaoBaHusl NOAA0T CUHYCOMAanbHbIN
CUrHan npu HOpManbHON U3MEpPUTENbHOW 4acToTe, aMNAUTYAY KOTOPOro NOCTENeHHO YBenuMuuMBaloT A0 Tex
nop, Noka Ha BbIXoAe UCMNbITYEMOro 06opyaoBaHUA He OyayT AOCTUMHYTHI KMCKaXKeHne U Lym» MuHyc 40 ab
(1 %) unu cumxeHune koadduumenta ycunenus 0,3 ab.

leneparop Ananusatop
curHana UcnbiTyemoe curHana
a
»| o6opynosanne |
CunyconnanbHbil, Ay fyey A BHYTPHUNONOCHAA OCTATOHAs

PucyHok 35 — MeToa usmepeHuns NosnHoi amnAuTyabl aHanoroBoro BLIXO4HOro curHana

onHyio aMNnUTYAy aHanoroBoro BbIXOAHOIO CUTHaNa cneayer Buipasutsb B 4B, unu, BO3MOXHO, B V.

6.3.2.2 BanaHc BbIXO4HOIO curHana

Llernb: nocpeaCcTBOM HAacCTOALLETO UCMLITAHMS U3MEPSAIOT CUMMETPUIO COANAaHCMPOBAHHOIO aHANOroBOro
BbIXOAHOrO curHana.

CummeTpus cbanaHCUPOBAHHOIO aHANOroBOrO BbIXOAHOFO CUrHaNa ucnbITyemoro 06opyaosaHua onpe-
OEnaeTcs nNpu nogadve Ha BXOA UCMbLITYEMOro 000pyAOBaHMA CUHYCOWAANBLHOIO CUrHana ¢ NepemMeHHon Ya-
CTOTOW NPU HOPMAanbHOW U3MEPUTENBHON aMnNnuTyae. HemHBepTUPYIOLLMI U UHBEPTUPYIOLLIMIA NMMObI BbIX0Aa
UCNbITYEMOro 060pya0BaHMS 10MKHbI ObITb BbiBEAEHLI HA UMNeaaHc 600 OM, BKNOYAIOLLUIA 1BA ANEMEHTA Mo
300 Om, obLyas Touka KOTOPbLIX BbIBEAEHA HA KNEMMY 3a3eMIlIeHUs BbIXxoAa UCMbITyemMoro obopyaoBaHus, ¢
[ OMOMNHUTENbHLIM MMNeaaHcoM 600 Om, Ha KOTOPOM CENEKTUBHO U3MEPSIIOT HecOanaHCUPOBAHHYIO AMITUTY-
ay. Cm. pucyHok 36. CuMMeTpusl Ha BbIXxoAe AOMKHA NPEeACTaBnATb Co00i oTHOWeHUe auddepeHumnanbLHomn
aMMnUTYAbl BbIXOAHOIO CUrHanNa ucnbiTyeMoro 060pyaoBaHust kK HecbanaHCUPOBAHHOW aMMIUTYAE, BbIPAXKEH-
Hoe B AB, 1 oHa gorkHa ObITb U3MEpPeHa B AnanasoHe YactoT mexay 20 'y u BepxHen rpaHUuYHON YacTOTOM,
npu CTYNEHAX BENMMUYUHON He Bonee OaHOW OKTaBbl.

300R
OT BbIXOAA
ucnbiTyemoro +
obGopynoeaHus
300R 600R
Ha Bxon
- aHanusartopa

3asemneHme |
curHana

»
- »
PucyHok 36 — Metog namepeHua 6anaHca BbLIXOAHOrO CUrHana

Pe3ynbrartbl 4omkHbI ObITh NPUBEAEHbI B BUAE rpacduka ¢ yacroton (NpeanoyTuTenbHO B norapudmude-
CKOW LUKane), OTNOXeHHOM no ocu X, u 6anaHCoM BbIXOAHOTO CurHana, B geuunbenax, no ocu Y. AnbrepHaTumB-
HO MOXXHO NPeACTaBUTb UHAUBUAYATbHbIE PE3YNLTaThl NPU BEPXHEW N HUXKHEW CTaHAAPTHLIX 4aCcTOTax NoMeXx.

MpuMmeyaHus

1 Pe3uctopbl 300 OM AOMKHBI TOYHO COOTBETCTBOBATL APYr APYry, YTOGbI TOYHO U3MepUTb GanaHc BbIXOAHOTO
curHana. MpegnoyTUTenbHbIM siBRsieTcs coBniageHue Ao 0,01 %, xota ansa GonbliMHcTBa 06opyAoBaHUA COOTBETCTBUE B
npegenax 0,1 % aBnseTca agekBaTHeIM. [pyU NpoBeAEHUN U3MEPEHUIA HA UCNBITYEMOM 060PYA0BaHUN, KOTOPOE HE MOXET
npuUBOAUTL B AleiicTBUe AuddepeHLUansHyto Harpyky 600 OM, MOXHO COOTBETCTBEHHO MacLUTabupoBaTh TpU pe3nucTopa.

2 [Ons 6onee cTpororo MeTofa uaMepeHust 6ananca BeixogHoro curHana cM. IEC 60268-3.
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6.3.3 Xapakrepuctunku ungpoeoro Bxoaa

6.3.3.1 O6ume nonoxeHus

HomxeH 6bITb ONpeaeneH craHaapt AnsA uHtepdenca, KOTOPOMY A0MKHBI COOTBETCTBOBATL BCE LiMpo-
Bble BXOAbI, BKMIOYAA MoOyl0 NPUMEHNMYIO CTeNeHb UMK YpoBeHb €AnHo06pasus. [JomkHbl ObiTb BKITIOYEHbI
nobble, NpeaHasHaYeHHbIe ANs STOFO BXOAb! Al ONMOPHOFO CUHXPOUMIYNbLCA.

MoaxoasLwme MeToabl MCTIbITAHNIE COOTBETCTBUSA UCNLITYEMOro 060pya0BaHUA BLIXOAAT 3a Npeaernbl 00-
nactu AeiCTBMA HACTOALLErO CTaHjapTa, U Ux Crieayet yCTaHOBUTb CO CCbINIKOW Ha COOTBETCTBYIOLLWMI CTaH-
Aaprt. B obuiem cnyyae cnefyet NpUMEHATL METOAbI AN YCTaHOBNEHNA 06paboTku Ha BXoAe Kak ayawo-, Tak
M HeayaMoAAaHHbIX U UX BOCTIPUUMHYMBOCTU K COOTBETCTBYIOLLIMM NapamMeTpaMm KavyectBa HOCUTENS, BKIOYas
TOYHOCTb OnpeaeneHus 4YacToTbl AUCKPETU3ALMM U HEYCTOWUUBOCTb CUHXPOHU3aLUN.

6.3.3.2 inuHna cnosa BXOAHOIO curHana

Llenb: nocpeacTeom HacTOALLEro UCNbITAHUS ONPEAENSIIOT YNCIIO aKTUBHLIX ayaAuoobuT, KOTOpoe BOCTpU-
HUMaIOT LMchpoBbIe BXOAbI MCNILITYEMOTO 060pyaoBaHus, kak onpeaeneHo B n. 3.14.

[nvHa cnoBa BXO4HOTO CUrHana SiBMAETCA BAXKHOM, NOCKOMbKY OHA OnpeaenseT amnauTyay BO3MyLue-
HWA reHeparopa, NPUMEHAEMYIO MPY NPOBEAESHUU APYIUX U3MEPEHUN, BKIIOYAIOWMX STOT BXOA UCTILITYEMOTO
obopyaoBaHusi. InMHa croBa BXOAHOTO CUrHana MOXeT ObITb yKazaHa U3roToBUTENEM unu (€Cnu oHa He yka-
3aHa) ee MOXXHO BbIBECTU C MOMOLLbIO CIEAYIOLLUX METO/0B.

B ucneityemom 060pya0BaHnm, B KOTOPOM YacTb €AUHUYHOTO YCUNEHUS AOCTYMHA C UCNLITYeMOoro Lud-
POBOro BXoZ4a Ha LUMPOBOM BbIXOA ¢ GOnbLUEH UMK paBHOW ANMHOW CNOBA, ANMHY CNOBA BbIXOAHOTO CUrHa-
na MOXHO YCTaHOBWUTb NYTEM MPOBEAEHUA UZMEPEeHUA AUHAMUYECKOro AnanasoHa 3TOW 4acTu, YyCTaHOBUB
nepesoHavarnbHO AfMHY CnoBa reHeparopa gnuHon 12 6ut. 3aTtem ANWHY CNoBa reHeparopa yBenu4iusaior
nocneaoBaTensHO MO 04HOMY OMTY 3a OAWH pa3s U 0OTMEYaIOT U3MEHEHME B M3MEPEHUAX AUHAMUYECKOTO Ana-
nasoHa. [jnuHa BXO4HOIO CroBa COOTBETCTBYET TOMY MOMEHTY, KOTAa yBENMYEHNE AfMHbI BLIXOAHOTO CIOBa
reHeparopa Ha oauH GUT NPUBOAUT K YBEMUYEHMIO AUHAMUYECKOTO AUanaszoHa MeHee Yem Ha 3 ab.

Mpu apyrnx o6CTOATENLCTBAX ANMHY BXOAHOMO CFIOBA MOXHO YCTAHOBUTb, CTUMYNUPYA BXOA MOCne-
[AOBaTENbHOCTLIO UMMNYNbCOB C YCTAHOBMNEHWEM BCeX OUT Ha HyMnb, 3a UCKMIOYEHUEM OAHOro GuTa, KOTO-
pbii UMeeT nocnegosatenbHocTb 1,1,0,0. Koraa usMmeHsawowmMinca 6uT HaxoauTcs BHYTPU ANWHBLI BXOAHOTO
CroBa, U3SMepeHNe CEeNEKTUBHON aMnnnTyabl NPW OAHOM YETBEPTH wWara auckpetusauum (f/4) Ha soixoae
UCNbITYyeMoro 060pya0BaHUA MOXET 3a(pMKCUPOBaTb aKTUBHOCTb OuTa. Npn naMmeHeHun Guta HUXe ANUHbI
BXOZIHOTO CNOBAa NpU Nojgaye Ha BXoA LM poBOro Hymnsi HEBO3MOXXHO ONpeAenuTb U3BMEHEHUS B UBMEPEHHOMN
aMnnutyae.

6.3.4 XapaxkrepucTukm undpoBoro Bbixoaa

6.3.4.1 O6wme NonoXeHus

JomkeH GbITb ONpeaeneH cTtaHaapT Ans uHtepdenca, KOTOpoMy [0MKHbI COOTBETCTBOBATL BCe LMcpo-
Bbl€ BbIXO/lbl, BKIIOYAsA MoOy0 NPUMEHUMYIO CTENEHbL UMW YPOBEHbL €AUHO06pasus. [omkHbl ObiTb BBEAEHDI
nobble NpeiHa3HaYeHHbIE AN 3TOr0 BbIXOAbI ANS ONOPHOIO CUHXPOUMMYINLCA.

MoaxoasiLme MeToabl UCTILITAHUS HA COOTBETCTBME UCTLITYEMOTO 000pyA0OBaHUS BLIXOAAT 3a npeje-
nbl 06nacTu AeWCTBUSA HACTOALLEro CTaHAapTa, M UX CneayeT YCTAHOBUTbL CO CCbINKOW HA COOTBETCTBYIOLLUIA
craHaapt. B obuem cnyyae cnegyer npumeHsTb METOALI AN onpeaeneHust 06paboTkn Ha BbIxOAe Kak ay-
AMO-, TaK U HeayaAMOAaHHbIX U UX BOCIPUMMYUBOCTM K COOTBETCTBYIOLLIMM NMapaMeTpam KayecTBa HocUTensl.
[ns npegHa3sHavYeHHbIX A5 9TOr0 BbIXOA0B OMOPHBLIX CUHXPOMMNYNLCOB TAKKE AOIDKHbI ObITh BBEAEHBI NpU-
CyLLMe UM XapaKTepPUCTUKU HEYCTOMYMBOCTU CUHXPOHU3ALMUU U Nepeaaym HeyCTOMUMBOCTU CUHXPOHM3ALIUM.

6.3.4.2 [InuHa BbIXOAHOrO cnosa

Llenb: nocpeacrsoOM HACTOALLErO UCTILITAHMS ONPEAENsIIOT YACNO aKTUBHBLIX ayauoOuT, KOTOpbie nepe-
AAaloTCs C BbIXOAOB UCTLITYEMOTO 060pya0BaHUs, Kak onpeAeneHo B . 3.24.

[nuHy BbIXOAHOIO CroBa ONpeaensioT, Habnoaaa akTMBHOCTL BUT Ha LUMMPOBOM BbIXOAE C UCNONbL30-
BaHuMeM 000OpyaoBaHMSA, NPUrOAHOTO ANSA yKAa3aHHOro ctaHgapra Ha uHtepdenc. OnuHa BbIXO4HOTO Crosa
npencraensieT cobon yucno Haunbonee 3HaYMMbIX BUT, KOTOPLIE HE NepeaaloTcs HeNpepbIBHO B BUAE NOTU-
YECKOro Hyns.

Mpumedanus

1 Ecnun AnWHY BLIXOLHOMO CrioBa MOXHO perynupoBaTbh, AOMKHa ObiTb ycTaHOBMeHa AfMHa BbIXOAHOMO CroBa,
ucrnonb3yemasi AnA Kaxaoro uamepeHus. MoxeT 6biTb yA06HO yKasdaTb, YTO HeKOTopble U3MepPeHWUa NPOBOASAT NpU He-
CKONbKMX ANWHAaxX croga.

2 [nwuHa BEIXOAHOrO crioBa cama no cebe He SBNSETCA NOKa3aTeNeM kayecTsa (ayAnocurHana), Tak kak cogepxa-
HWe BUT HM3LLero nopsaka He NpeAnonaraeTcsa U He oLieHMBaETCA NP U3MEPEHUN aKTUBHOCTY BUT.
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MpunoxeHue A
(o6asarenbHoe)

AnsTepHaTUBHbIE METOAbI U3MePEeHUN

A.1 O6wme nonoxeHun

HacTosawumii cTaHgapT ycTaHaBnNUBaeT B OCHOBHOM TpaAWULMOHHbIE METOALI UCMbITAHUIA, UCNONB3YIOLWME NPOCTLIe
CUHycouaanbHble BXOAHbIE (MCNblTaTenbHble) CUrHaNbl 1 OCHOBHLIE CENEKTUBHBLIE U OCTATOMHbIE METOALI U3MEPEHMIA.
Takne TeXHONOMMU UCNbITAaHWIA UCMONb3YIOTCA MOTOMY, YTO OHWU NPUMEHSIOT NPOCTOe aHaNoroBoe UcnbiTaTenbHoe 060-
pyaosaHue. OfHaKo Takue MeToAbl UCTILITAHNIA AOCTAaTOMHO ANUTENBHLI, U KaXAblili METOA UCMBbITAaHWI OCYLWeCcTBIAETCSA B
onpeaeneHHoi nocnegosaTtenbHOCTU. [axe NOBTOPHbIE U3MEPEHNNA, NPOBOAUMBIE C NOMOLLbIO aBTOMATUYECKUX pa3Bep-
TOK, ABNAOTCA NocnefoBaTeNbHLIMU U MEANEHHBIMU.

CoBpeMeHHOe ucnbiTaTenbHoe obopyaoBaHWe NO3BONAET NPUMEHATb KOMMMEKCHbIe BXOAHblE (UCNblTaTenbHLIE)
CcUrHansl U cnoxHelii FFT-aHanu3 npy HU3KOW ero cToUMOCTU. Takne TeXHONOrMKU NO3BONAIOT OXapaKTepu3oBaTb MHOTUe
CBOMCTBA UCNBITYEMOro 060pya0BaHUA NOCPEACTBOM OTKNMKA HA €AUHUMHLIA BXOAHOW (MCNbITaTENbHBLIN) CUrHan. Takum
obpasoM, onpeaennuTb XapakTepUCTUKN UCTILITYeMOro 06opyaoBaHUA MOXHO 3HAUUTENBHO BLICTPee, YeM STO BO3MOXHO
nNpn MCNONb30BaHWUKN TOSNBKO TPaAULMOHHLIX cpefcTB. KpoMe Toro, NpuU MCNofNb3oBaHUN Takux TEXHONOMI BO3MOXHO 60-
nee TWaTenNbHO oXxapaKTepu3oBaTb UCTbITyeMoe 060opyaoBaHue, YeM STO MOXHO NONYYUTL NPU UCNONB3OBAHUK NMPOCTLIX
CUHYconAanbHbIX BXOAHLIX (MCNbITATENbHLIX) CUrHanoB.

A.2 CUHXPOHHbIN MYNBTUTOHANbHLIA aHaNU3
A.2.1 O6wwue nonoxeHun

MynbETUTOHaNbHBIA aHanu3 BKIOYaeT BO3AEACTBUE Ha UCMBITYeMOe 060pyaoBaHWE BXOAHBIMU UCNbITATENBHBIMM
CUrHanamm HecKomnbKUX YacToT OAHOBPEMEHHO U aHanu3 BLIXOAHOro cUrHana metoaamu Ha ocHoee FFT-aHanuaa. Takoi
MeToZ, NO3BOSAET NPOBECTU HECKOSNBbKO U3MEPEHUIA OAHOBPEMEHHO NO MHOTUM KaHanaMm, ecnu ato TpebyeTcs.

CneunanbHblit cnyvail MynsTUTOHarNBHOMO aHanuaa TpebyeT, 4To6bl reHepupoBaHUe U aHannU3 YacToT AUCKpeTU3a-
Lnn BbINu WAEHTUYHBIMKY, B Npefernax o4eHb mMarnoro gonycka. B 3ToM cnyvae BXOAHOW UCMbITATENBHBIA CUrHAM MOXET
ObITb TakuM, YToBbI Nocneaytownii FFT-aHanus MoxHO 6bIN0 NPOBECTU NPU «MHOTOOKOHHON» 06paboTke NpU yCrnoBuw,
YTO KaXAblli TOH BXOAHOIO UCMBITATENEHOIO CUrHana 3aaHMMan Tonbko 04nH 6UH (0AMH 3neMeHT) nonydeHHoro FFT. 3Tot
MEeTOj U3BECTEH KaK « CUHXPOHHBIA MyNBTUTOHAmNbHLIA aHanus», U oH obnagaeT MHOMMMU NONE3HbIMU cBOMCTBaMU. Hike
npvBegeHHbIE NOANYHKTLI ONUcLIBaoT Habop METOA0B, OCHOBAHHLIX HA CUHXPOHHOM MYSIETUTOHAMNLHOM aHarnu3e.

CUHXPOHHbI MyNBTUTOHAMNBHLI aHanu3 MOXHO NPUMEHSTL K UCMBITYyeMOMY 060pYAOBaHUIO C aHANOroBLIMUA UK
LMdpoBLIMK BXOGAMU 1 BLIXOAaMM, €ClIU YacTOTbl AUCKPETU3aLMM reHepaTopa CUrHana UCnbITyeMoro o6opyaoBaHust 1
aHanusartopa curHana MoryT GbiTb CUHXPOHHBIMU. 3TO npucylle GONbLUMHCTBY LMpPO-LUMPOBLIX BULOB MCTBITYEMOrO
060opyaoBaHUsA; 1 STO NErko MOXHO OpPraHU30BaTb B KPOCC-JOMEHHLIX BUAAX UCTILITYeMoro o6opyAoBaHuUs, MyTeM CUH-
XPOHU3aLMU aHanoroBoro reHepaTopa UM aHanuaaTopa ¢ 4acToToi AUCKPETU3aLMUK UCTIbITyeMoro o6opyaoBaHust. [ns
LM po-LncppoBOro UCTLITYEMOro 06opyaoBaHUS, Fae BXOA W BbIXOA4 UMEIOT pasfiMyHble UMM aCMHXPOHHLIE YacToThl AUC-
KpeTusauum (Hanpumep, B Npeobpa3oBaTefisix YacToThl AUCKPETU3ALNM), CUHXPOHHLIA MYSIBTUTOHANBHbIA aHanms Hemnb3st
UCMONb30BaTh, 3a UCKIIOYEHWEM Cryyasi, KOrga aHanusaTop curHana cnocobeH NpoBOAUTE NMOBTOPHYHO AMCKPETU3aLMIO
BXOZHOTO CUrHarna, YToObl OH CTPOro COOTBETCTBOBAN YacToTe AMCKPETU3aALMK reHepaTopa curHana.

[nsa Bcex onucaHHbIX HUXE METOL 0B, 3a UCKIIOMEHNEM 0coB0 OroBOpeHHLIX CrlydaeB, UCTbITyeMoe 060pyaoBaHue
UMeeT KOHUIypaLnio Co cTaHAapTHLEIMU HAacTPOWKaMK, Kak onucaHo B Nn. 5.4. Ecnv NCnonb3yloT Apyrue HacTPOMKu, 3To
JOMKHO GbITb SICHO OFOBOPEHO.

A.2.2 BxoaHoOI curHan (uameputenbHbIN CUrHan)

Ha ucnbiTyemoe obopyoBaHue cneayeT nofaBaTb BXOAHbIE UCTbITATENbHLIE CUrHanMbI, B3ATbIE U3 Tabnuusl A.1,
€ ANUHOW nepuofa 2n, coaepxallue cyMMy MHOMMX CUHYCOMAANbHLIX CUrHanoB, pacnpefeneHHbIX Mo BHYTPUNONOCHO-
My AManasoHy 4acToT, MpUYeM Bce TOHa, coAepXalymeca B Tabnuie BOMH, 3aknioyaloT B cebe UeTHOE YUCNO MOMHbIX
nepuopos.

JomxHo BbITb YCTaHOBMEHO KONUYECTBO TOHOB, YaCTOT U aMIMINUTYA B KOMIMSIEKTE TOHa, a Takoke AfIMHa 3anucu (2n).
Mo ymonyaHuio cnegyeT Ucnonb3oBaTh 12 TOHOB, PACNONOXEHHbLIX MO JlorapMgMUYECKoil LKane, Kaxabii ¢ aMniuTyg oM
MUHYC 20AB£g, 3aKniodeHHbIX B Npefenax AnuHbl 3anucn u3 16 384 umnynscoB. [ns vyacToTel AUCKpeTU3aLmn 48 Ky n
BepxHeil rpaHnyHoi yactoThl 20 Kl L, OTperyrnupoBaHHble 4acToThl NpuBeAeHsl B Tabnuue A.1.

Mpu HeobxoAMMOCTM HOpMasIbHOW YacTOTOW U3MepeHUA AoMmKeH ObiTb TOH, Brvxalwmii K Yactote 997 Iy (ToH
HoMep 7 B Tabnuuye A.1).

Ecnu Bo3aMOXHO UCNONb3oBaTh OAMH U TOT K€ KOMMNEKT AUCKPETHbLIX 3Ha4eHWA NpU pa3nnUYHbIX YacToTax AUcKpe-
TWU3aLUum, To BHYTPUMNOMNOCHYI0 06nacTb 06bIMHO MacLWITaBUpyrOT NO YacToTe AUCKPETU3ALIMA.

A.2.3 AHanu3

A.2.3.1 O6wue nonoxeHus

BbixogHOW curHan ucnbiTyemoro obopyaoBaHua CneayeT aHanusnpoBaTtb, Hakannueas 2n AUCKPETHBIX 3Ha4YeHUH
curHana u npoeogsl FFT-aHanu3 (6e3 OKOH) HaKONMEHHbIX 3Ha4eHWI. MonyyYeHHbI Habop AaHHBIX NO3BONAET Henocpea-
CTBEHHO paccuuTaTb MHOMME XapaKTePUCTUKMU UCNLITYeMoro o6opyaoBaHusi, onpeaeneHHbIe HUXe.
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Ta6bnuya A.1— BonHoBble NapaMeTpbl BXOAHOMO UCMbITaTENBHOrO curHana

Homep ToHa 3apaHHa“ vactoTta, A, Ny 3apaHHad vacroTa, B, Ny

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

11 16 675,78 10 681,64

12 20 003,91 20 009,77

NMpumeuaHune — [na nsmepeHUn NEpeKPeCTHLIX NOMEX MeXy KaHanamu npejnaraeTcsl ABa anbTepPHaATMBHBIX KOM-

nrexkTa 3afjaHHbIX YacToT, Kak 3TO ONUcaHo Huke. Ecnn nepekpecTHble NMoMexu He U3MepSIoT, HEOGXOAUMO UCTIONb30BaTL
TOMBKO OAMH KOMIITEKT 33iaHHbIX YaCTOT.

A.2.3.2 MynbTUTOHanNbHbIN KodpdpuumneHt ycunenus (MKY)

MyneTUTOHanbHEI KO3PMPULMEHT YCUNEHNS CIEAYET PacCHUTLIBATh Kak OTHOLLEHWE aMIUTUTYZA bl MOMYy4EeHHOro Npu
HOpMarbHOW YacToTe U3MepeHUs ToHa K NepeaaBaeMoil aMnnuTyge TOHa, BolpaxeHHoe B Ab.

A.2.3.3 MynbTUTOHaNbHBIW MeXKaHanbHbIN 6anaHc koadduumenta ycunenusa (MTB)

MynbsTUTOHaNbHEIA MeXKaHanbHbIA 6anaHc koadduLMeHTa YCUNeHUs CriefyeT paccuuTbiBaTh Kak OTHOLLUEHUE aM-
MAUTYAB! NOMYYeHHBIX NPU HOPMarbHOR YacToTe M3MEPEHNS TOHOB MEXAY ABYMSA U3MepseMbIMU KaHaNaMu, BblpaXKeHHoe
B Ab. Ecnn usmepeHus nposoasT bonee YeM Ha ABYX KaHanax, MyNbsTUTOHaNbHbIA MexkaHanbHbli 6anaHc koadduum-
€HTa YCWUNEeHNs JoMKeH npeacTaBnaTh coboii OTHOLEHWEe caMoii BonbLIOW M3BMEPEHHO aMMNUTYALI K CaMOW MarneHbKOM.

A.2.3.4 MynbTUTOHanNbHasa YacToTHas Xxapakrepuctuka (MYX)

MynbTUTOHaNBHYIO YacTOTHYIO XapaKTepUCTUKY CriefyeT paccHWTbIBaTb NyTeM pacyeTa OTHOLUEHWS aMMiuTyabl
Kakoro nory4eHHoro ToHa K amnnuTyge, Nony4yeHHoi Npu HopMansHoi YyacToTe naMepeHus, B Ab.

Pesynesrat crnegyet nocTpouTb B BUAE rpaduka, 06beAUHAIOLLEro TOYKW, NoyYeHHble M3 OTHOLLEHUSA AN KaXAoro
TOHa, C 4YacTOTOW, OTNOXEHHOW Mo ocK X, U KOSHDULMEHTOM YCUINEHUS, OTNOXEHHEIM Mo ocK Y. LLKana no ocu X gormkHa
ObITb NIMHENHOW, ecni Bbinn yKasaHbl TOHa, NIMHeRHO OTCTOosALLME APYr OT Apyra, W norapudmMu4eckoit B crniyvyae TOHOB,
pacnonoXeHHbIX Mo forapudMU4ECKOMY 3aKOHY.

A.2.3.5 MynsTukaHanbHas ¢pasoBas xapakrepucTtuka (MdX)

®a3y kaxoro Nony4eHHoOro ToHa CrneAyeT paccHUTLIBaTb KaK apKTaHreHC OTHOLLUEHWS MHAMOTO U AeNCTBUTENBHOTO
KOMMNOHEHTa KOMMNEeKCHoro pesynerata FTT. da3sy npu kaxgon YacToTe TOHa CneayeT HopManu3oBaThb MO OTHOLLUEHUIO K
dhase, paccynTaHHON ANSA NONy4YeHHOW HOpPMarbHOW YacToTel U3MEPEHMS.

Pesynitar cnefiyeT nocTpouTh B BUAE rpadpuka, 06befUHSAIOLLEro TO4KK, NonyYeHHbIe U3 HOpManu3oBaHHOW a3kl
ANA Kaxgoro TOHa, ¢ YaCcTOTOMW, OTNOXEHHOW no ocu X, u da3oit, oTnoxeHHon no ocu Y. LLkana no ocu X gomxHa GbiTb
NMHenHOW, ecnun BbINK yKasaHbl TOHa, NUHEHO OTCTOoSME APYr OT ApYra, U NorapudMUYECKoiA B criyyae TOHOB, pacno-
TIOXEHHbBIX MO forapuMn4eckomy 3aKoHy.

A.2.3.6 MynsTuToHanbHoe uckaxeHue (MTU)

MpumevyaHne — Kak npaBuno, HelenecoobpasHo NPOBOAWUTL pasfiMuMe MEXAY UCKaXKEHUEM FapMOHUKU W
WHTEPMOAYNALIMOHHLIMU NPOAYKTAMU C UCMONb30BaHUEM MYIETUTOHANBHOTO aHanusa. M3 aTux coobpaxeHni o6bIMHO
paccuuTHIBaloT 0obLLee UCKaXeHe.

MynbTUTOHaNbLHOE UCKaXeHUe crieyeT paccuuTbiBaTb Kak cpefHeKBafpaTuiHoe 3HayeHWe cyMMbl BGUHOB (ABO-
UYHBIX 3MIEMEHTOB), UMEIoLLIUX YeTHOe 3HaveHWe B FFT, koTopble He cofepXaT TOHOB BXOAHOMO UCMbITAaTENbHOrO CUrHa-
na. Pe3ynsrat MOXHO BbIPasUTh B aGCOMIOTHLIX eAnHULAX (ABgg NN V. ), UM €ro MOXHO BbIPa3nTb MO OTHOLLEHWIO K
aMnnuTyae NoslyYeHHOro NpU HOpMarbHO YacToTe U3MepeHUst ToHa, B Aelyubenax unu npoleHTax. Ha oTHoCUTeNnbHbIM
pesynerar cyl|ecTBEHHO BAUAET KOSTMYECTBO NPUMEHAEMBIX TOHOB.

B3BelUeHHbI UMK orpaHUYEHHBIA NO Ananas3oHy pesynkraT MOXKHO NONYYUTb MyTEM YMHOXEHUS GUHOB (ABOUYHBIX
anemeHnToB) FFT Ha orubatoLLyto TpebyeMoit B3BELLEHHOW XapaKTepUCTUKN Nepes X CyMMUPOBaHUEM.
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Ipaduyeckyto 3aBUCMMOCTb MYFETUTOHANBHOIO UCKAXEHUA OT YacTOTL MOXHO MOCTPOUTL NYTEM WHAWKaALWUKN aM-
nuTysA BUHOB (ABOUYHLIX 3NEMEHTOB) UCKAXKEHWUS UMM NYTEM CYMMUPOBAHUA 3TUX BMHOB (BOUYHLIX 3MEMEHTOB), Hanpu-
Mep, B nornocax TpeTbel 4acTu OKTaBbl.

A.2.3.7 MynsTUTOHanNbHbIN wym (MTLL)

MynsruToHanbHLIA WyM criefyeT paccyuTbiBaTh B BUJe YABOGHHOMO CpeAHEeKBagpaTMHHOMO 3HaYEHUS CYyMMbl He-
YeTHbIX 6UHOB (ABOWUYHBIX aneMeHToB) B FFT. YABoeHWe HeobxoguMo ANA Toro, YTobbl BKNIOYUTD LLYM, KOTOPLIW, Kak npea-
ronaratot, NPUCYTCTBYET B YETHLIX BUHaX (ABOUYHBIX arieMeHTax).

B3BeLUeHHbIA UK orpaHYEeHHBIA MO Auana3oHy pesyrnbsTaT MOXHO NOMYYUTb NyTeM YMHOXEHUS BMHOB (ABOUYHBIX
anemeHToB) FFT Ha ornbatoluyto TpebyeMmoii B3BELLEHHOI XapaKTepUCTUKN Nepes CYMMUPOBaHUEM.

Ipacuyeckyto 3aBUCMMOCTb CNEKTPa LLyMa MOXHO NMOCTPOUTb NyTeM MHAUKaLWMKU aMninTyA OMHOB (ABOWYHBIX ane-
MEHTOB) LUyMa UMW NyTeM CYMMUPOBaHUSA 3TUX OGUHOB ([ BOMYHLIX ANEMEHTOB), HanpuMep, B Mornocax TPeTbei YacTu
OKTaBbl.

A.2.3.8 MynbTUTOHaNbHoOe UCKaxeHue u wym (MTU m LL)

MynsTUTOHanbHoe UCKaXeHne W LWyM crnefyeT paccyUThIBaTh Kak cpefiHeKBagpaTUYHOE 3HAYeHUe CyMMbl BCEX
6uHoB (ABOMYHBIX aneMeHToB) FFT, He cogepXalyux TOHOB. 3TOT pe3ynsraT MOXHO Bblpa3uTb B abCOMIOTHBIX eAnHULax
(BBpg MM V. ) NIK €ro MOXHO COOTBETCTBYIOLMM 06pa3oM BbIpasnTb OTHOCUTENBLHO aMNAUTYA LI NONYYEHHOrO Npy HOp-
MarnbHOW YacToTe M3MepeHus ToHa, B Aeuyunbenax unm npoueHTax. Ha oTHOCUTENbHLIN pesynbTaT CyLecTBeHHO BNUSET
KONM4ecTBO NPUMEHAEMbIX TOHOB.

B3BeLUeHHbIA WU orpaHMYEHHBIN NO AWana3oHy pesynsraT MOXHO NONYYUTb NYTEM YMHOXEHUA GUHOB (ABOUYHBLIX
anemMeHToB) FFT Ha ornbatoLyyto Tpebyemoii B3BeLLEHHOI XapaKTepUcTUKN nepes CyMMUPOBaHUEM.

Mpaduyeckyto 3aBMCUMOCTE CNEKTpPa MyNLTUTOHANBHOMO UCKaXKEHNUS U LyMa MOXHO NOCTPOUTL NyTeM UHAUKaLMK
amMnnuTya HeToHanbHbIX 6UHOB (ABOMYHBIX 3NEMEHTOB) MU NyTEM CYMMUPOBAHUA 3TUX (ABOWYHBIX 3NE€MEHTOB), Hanpu-
Mep, B AManasoHax TpeTbei YacTu oKkTaBbI.

A.2.3.9 MynsTUTOHanNbHbIe MeXKaHamnbHble NepeKpecTHbIe NoMeXu

Ona nsMepeHus MynbTUTOHaMbHBIX MeXKaHanbHbLIX NepeKpecTHbIX MOMEX Ha KaHanbl, Ha KOTOPbLIX NPOBOAAT U3-
MepeHUs, criefyeT nojasars pasfnndHbele YacToTkl ¢ UCMONb30BaHNEM Kak Habopa A, Tak U Habopa B 3afaHHbIX YacToT u3
BblLUenpuBeaeHHOR Tabnuubl.

3aTeM MOXHO paccyuTaTb MyNBTUTOHANbHBIE MEXKaHanbHble NepeKkpecTHble nomexu npu ntoboil vacToTe, pac-
CYUTLIBAsA OTHOLLEHMWE NONy4YeHHOW amnnuTyabl B 61Hax (B ABOMYHLIX afleMeHTax) B 04HOM KaHane 6e3 nogaqn curHana
K amnnutyge 6UHOB (ABOWYHLIX 3NIEMEHTOB) MOMEX B APYroM KaHarie; NepekpecTHyo NoMexy BelpaxatoT B Ab. CnegyeT
o6paTuUTb BHUMaHUe, YTO NepekpecTHyto rnomexy npu A > B n B > A MOXHO paccuuTaTh Nno oTAeNbHOCTU.

MOXHO nocTpouThb rpauyeckyto 3aBUCUMOCTb XapaKTepUCTUKN NepEeKPeCTHLIX MOMEX OT YacToThl.
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CBefileHUAl O COOTBETCTBUM MEXIOCYAaPCTBEHHbIX CTAHAAPTOB
CCbISIOYHbIM MEXAYHAPOAHbIM CTaHAApTaM

Tabnuya OAA1

0O603HauYeHne u HaMMeHOBaHUe CCbINTOMHOTO MeXayHa- CTeneHb COOT- 0O603HaveHne U HaMMeHoBaHue COOTBETCTBYOLWe-
poAHoro ctaHaapra BETCTBUA ro MexXrocyaapCTBeHHOro cCtaHaapTa

IEC 60268-1 O6opyaoBaHne 3BYKOBLIX CUCTEM — IDT MOCT IEC 60268-1—2014 Ob6opyaoBaHue

Yactb 1: ObLwue nonoxeHuns 3ByKOBbIX cucteM. Yactb 1. ObLyme nonoxe-
HUA

IEC 60268-2, O6opynoBaHHWe 3BYKOBLIX CUCTEM — — *

YacTb 2. PazbAcHeHe 0CHOBHbIX TEPMUHOB U CNO-

coboB pacyeTa

IEC 60958-1 LudpoBoii ayguouHTepdeic — IDT FOCT IEC 60958-1—2014 UnTepdeic undg-

YacTb 1. ObLne nonoxeHus poBoit 3ByKoBOW annapatypbl. Yactb 1. O6-
LMe NoNnoXeHUs

IEC 61260 3OnekTpoakycTuka — OKTaBHble usb- — *

TPbl M APOBHO-OKTaBHbIE PUMLTPHLI

IEC 61606-1 Ayguo- un ayguoBuaeoobopygosa- IDT FOCT IEC 61606-1—2014 Ayauno- u ayauo-

Hue — KOMMOHEeHTHl LMdpoBOi ayauoannapary- BuayaneHoe ob6opyaoBaHue. KOMMOHEHTH

pbl — OCHOBHbIE METOAbLI U3MEPEHUs ayauoxapak- UncpoBoit  ayamoannapatypbl. OCHOBHble

TepucTuk — Yactb 1: OB6Lyme nonoxeHus MeTofbl U3MEepeHUs ayAuoxapaKkTepucTUK.
YacTb 1. O6LmMe nonoxeHns

AES11-2003 MMpakTuyeckne PekomeHaauun AES — *

ans yndposoit ayguoannapaTypbl — CUHXPOHU3E-

LMs LncpoBoro ayamoobopyaoBaHua ANs cTyanii-

Hoii paboThbl

OTBETCTBUSA CTaHA4apPTOB:
- IDT — MAEHTUYHbIE CcTaHAapThl.

* COOTBETCTBYIOLUUA MEXrocyfapCTBEHHBIA CTaHAapT OTCYTCTBYET. [0 ero yTBepXAEHUS PeKOMEeHAYeTca Uc-
nonb3oBaTh NEpeBoj Ha PYCCKUIA A3bIK AaHHOro MexAyHapofgHoro craHgaprta. [lepeBog faHHOrO MexayHapoAHOro
CTaHfapTa HaxoauTes B OefepansHOM MHPOPMaLMOHHOM (hOHAE TEXHUYECKMX PETTIaMEHTOB U CTaHAAPTOB.

MpuMmevyaHne — B HacTosuweit Tabnuue UCNoNb30BaHO criefytollee YCIoBHOe 0603Ha4YeHWe CTENEHN Co-
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BuGnuorpadus
IEC 60268-3 Sound system equipment — Part 3. Amplifiers (O6opyaoBaHue ANSA akyCTUHECKUX CU-
(M3K 60268-3) cTeM — YacTb 3: Yeunutenu)
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) ([MonynpoBogHUKOBLIE YCTPOW-

cTBa — WHTerpaneHele cxeMbl — YacTb 4-3: NHTerpanbHble cxeMbl UHTepgenca —
OuHamudeckue Kputepuu Ans aHanoro-4udposbix NpeobpasosaTeneit)

IEC 61938 Audio, video and audiovisual systems — Interconnections and matching values —

(MOK 60748-4-3) Preferred matching values of analogue signals (Ayauno-, BUAeo- 1 ayamoBuaeocucTe-
Mbl — B3auMHble coefjMHEeHUS W cornacytownecs BennymHel — MNpegnoYTuTensHele
corfacytoLmMecs BeNMMUYMHbLI aHarnoroBbIX CUrHanos)

AES3-2003 AES standard for digital audio engineering — Serial transmission format for two channel

(AEC3-2003) linearly represented digital audio data (Ctanpapt AES ansa umdposoii ayauoannapary-
pel — dopMaT nocnefoBaTenbHON nepefadn Ana LudpoBeix ayanoaHHblX, NMMHERHO
npeacTaBrneHHbIX ABYMS)

AES5-2003 (AEC5-2003) AES recommended practice for professional digital audio — Preferred sampling
frequencies for applications employing pulse-code modulation (PekomeHaoBaHHas
AES npakTuka gns npodeccumoHanbHoi umdgposoil ayamo-(annapatypsl) — Npeano-
YTUTENBHbIE YacToThl AUCKPETU3aLUK A8 NMPUMEHEHUIA, UCNONBL3YIOLLUX UMMYNBCHO-
KOAO0BYO MOZYMALMIO)

SMPTE RP104 Cross-Modulation Tests for Variable-Area Photographic Audio Tracks (UcnbiTaHusa Ha
(CMMTE OtyeT 104) nepeKkpecTHyo MoAynALUMIo ANA doTorpaduyecknx 3ByKOBbIX JOPOXEK C NepeMeHHON
nrowagsto)
YOK 621:317.2 MKC 33.160.30 IDT

KnioueBble cnosa: ayaumo-, Buaeoannaparypa, ucnbiTaHua, MeToabl usmepeHuﬁ, BXOAHON UCMbITATENbHbIN
CurHar, BbIXo4HOW CUrHan, NOMexH, LWyMbl, UCKAKEHUS, HEMMHENHOCTb, AMHAMUYECKAs XapakTepucTuka, am-
NNUTYAHO-4AaCTOTHAA XapakTepuctuka
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