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Ilpenucnorne

! PABPABOTAH lleHTpalbHBIM Hay4HO-UCCIEAOBATEIbCKHM HHCTHTYTOM CBA3H
(THUKNC) Muncessn Poccun

BHECEH Hayuso-TrexunyeckuM ynpasinennem Muncsasu Poccun
2 YTBEPXXJIEH MunucrepcTsom cBasu Poccuiickot @emepannu

3 BBEJEH B JEVICTBUE uuGOpPMAUMOHHLIM MHCHMOM MHEHHCTEPCTBA CBA3M
Poccuitckoit Gepepaunn ot 16.12.1996 r. Ne 5862

4 B passutue OCT 26783-85

Hacrosmmii cTaHOAPT HE MOXKET OBITH MNONHOCTHLIO WAM YACTHYHO BOCNIPOM3BENEH,
THPaXHPOBAH M pacnpOCTPaHeH B KauecTbe OQHUUManbHOro HimaHus Ges paspeeHud
TFoccrannapra Poccun.
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Hacroauwit  CTaKRapT paspabotan » ponommenwe x TOCT 2678385 ¢ yderon

COBPEMEHHBI X Pexomennauuii Me)xaynaponﬂoro €OI034a IEKTPOCBA3H (MC3-T).
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CTAHJAPT OTPACIIN

W3MEPUTEJM TMOKA3ATEJIEN OLIIMEOK
B LIN®POBbIX KAHAJIAX M TPAKTAX IEPEJIAUM.
Texnuueckue TpeGopanng. MeToab) ncnbIrannii

Error performance measuring equipment for digital paths and channels.
Technical requirements. Measuring techniques

JlaTa spenenna 1996-01-01

1 Obaacts npumenenus

Hacrodwmii CTanmapT yCTaHaBNMBAET eHHbIC TPEOOBAHHA U METONBI MX OUEHKH A
wimepnTenei nokadarveneif owMOOK UWPPOBLIX KAHANOB ¥ TPAKTOB NEpeNauy C UENLIO
ofecrieyeHHs eNMHCTBA H3MEPEHHH W B3aHMO3AMEHAEMOCTH MpPHOOPOB  PAaslHYHbBIX
NpOU3BORUTENEH ¥ COOTBETCTBHA PexoMenmauuaM MeXayHapOmHOTO €OH03a 3NeKTPOCBA3M
(MC3-T): 0.150,0.151,0.152,0.161, 0.162, 0.171, G.703, G.821, G.826, M.2100 [1; 10-17}!,

CraHgapT pacmpoCcTpaHfi€Tcs Ha W3MepHTEenM MokasaTenef omuGOK (mainee npu-
Gopbl), NpenHa3sHAYEHHblE MJIS MCMONL3OBAHMS NPH HACTPOlike, BBOAE B 3KCIIYATAUMIO,
TEXHWYECKOM OGCIYXHBAHHH B MPOLIECCE IKCIUTYATAUMH H CEPTHOHKALMOHHBIX HCTILITAHHAX
nMPpPOBLIX KAHANOB M TPAKTOB MNE3NOXPOHHOH UW(POBOH wnepapxHH CO CKOPOCTAMH
nepenayk ot 64 p0 139264 x6ut/c, a TakKe annapatypsl uHpoBoro rpynnoobpasopaHus
4 annapaTypbl CHCTEM Nepenavu.

2 HopmaTHBHbIe CCBLIKH

B HacToOf1eM CTAHAAPTE HCMONB3OBAHLI CCHUIKH HA CHEYIOL(HE CTRHAAPThE

I'OCT 5237-83 Anmaparypa snekTpocBasu. HanpskeHHs NHTaHHs M METORb
H3MEpPEHUA;

T'OCT 22261-94 CpencTBa M3MEpeHHHt MEKTPHYSCKHX ¥ MarHHTHBIX BenuyuuH. O6wue
TEXHHYECKHE YCIOBHH;

TOCT 22348-86 Cerb cBA3H aBTOMAaTH3HPOBAHHAA efuHas. TepMHHbI H ONPENENEHNMS;

TFOCT 22670-77 Cerb cBsi3u undposas uuTerpanshas. TepMUHBI H OTPEEIICHHS;

TOCT 26886-86 Crbikv 1upPOBHIX KaHANOB fepeNayd ¥ IPYNMOBBIX TPAKTOB
nepsu4Hoii ceTH EACC. OcHoBHBIE NapaMeTphl;

! 3mech ¥ Danee B KBAPATHLIX cKo6KAaX yKa3aHk! HoMepa nynkTos Gubmiorpagum (Ipruroxenne I)
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I'OCT 27763-88 CTpykTyphi UMKIOB UM(POBLIX IPYNMOBKIX CHrHanos nepBHYHOA
cern EACC. TpeGoBaHus K HOpMBI;

I'OCT 8.326-89 I'CH. MeTponornyeckas aTTecTauns CPeACTB K3IMepeHuit;

FOCT 26.003-80 Cucrema untepdefica mid H3IMEPUTENbHLIX YCTPOHCTB ¢ 6aiiT-
NOCIENOBATENLHBIM, GuT-napantencHpiM  oOMeHoM uHpopmaumel. TpeGosamus x
COBMECTHMOCTH;

TOCT 18145-81 Henn na creixe C2 annaparypsl nepegaus AaHHBIX C OKOHEYHLIM
ofopynoBaHueM Npu  IOCIENOBAaTENbHOM  BBOAE-BbiBOAe JauHbIX. HoMeHKmatypa u
TeXHHYecKkHe TPeOoBaHMUS;

T'OCT 23675-79 Lienu crbika C2-MIC cucrembl nepenaud JaHHbIX. OJEKTPHUecKue
napaMeTpsi.

3 Onpenenenns

B HacTofuleM CTaKAAPTE NPUMEHSAIOTCK ClEAYIOWIME TEPMUHBI ¢ COOTBETCTBYIOMMH
ONpeneNncHHAMM:

- undpoBOHl KaRan NEPENAYH - KOMIJIEKC TEXHHYECKHX CPEACTB M Cpebl NEPCAAuH,
obecnieyuBalouil nepenayy uugpoBOrO CHrHama 3JIEKTPOCBA3HM CO CKOPOCTHIO nepenaus,
XapaKTePHOH /Ui NaHHOrO KaHaya nepenauy;

- uHGPOBOJ TPAaKT - KOMIUIEKC TEXHMYECKMX CDENCTB, NpENHA3HaYeHHHIH 1A
nepesayd  UMGPOBLIX  CUTHAIOB 3JIEKTPOCBA3NM HOPMAIM3OBAHHOTO YHCIA LAGDPOBBHIX
KAHATIOB CO CKOPOCTHLIO Mepenauy, XapakTepHOK s JaHHOTO TPAKTA NEPEAAYH;

- uM(pPOBOHl CUTHAT MMEKTPOCBSA3M - CUTHAN IEKTPOCBA3W, y KOTOPOro KaXablih M3
NpeiCTAaBNRIOLIAX  [1apAMETPOB  (M3MEHEHHA  KOTOPhLIX  OTOOpaXalT  H3MEHEHHs
nepenaraeMoro COOOLIEHHS) ONUChIBaeTCs (QYHKUMEH MHCKPETHOrO BPEMEHH M KOHEYHbIM
MHOXECTBOM BO3MOXHbIX 3HaueHHH;

- omnbKa - paCXOXIEHHE MEXAYy CHMBOIOM B MepenaHHOM LH(OPOBOM CHIHane H
COOTBETCTBYIOLIMM CHMBOJIIOM B IIPHHATOM UKH(POBOM curyane;

- naker own6ok - rpynna GuToB (CUMBONOB), B KOTOPOH ABa NOCNENOBATENLHBIX
owyBoyHbix GMTa BCerna pasneNeHbl NPaBHIbHBIMH OHTAMH, YHCIO KOTOPBIX MeEHbIUE
3aJaHHOTO YUCHa;

- Noka3arenu OWHOOK - XaPAKTEPUCTHKH, OCHOBAHHBIE HA aHAIM3E NOTOKA OLMGOK B
3aBHCHMOCTH OT BpPEMEHM H CDaBHEHMH Ppe3yJbTaTa C 3aJaHHbIMH noporamu (Gonee
noapobHO NPHBEREHE B NPHIOXKECHHH A);

- ko3 PpuunenT ommbok Mo GuraM - OTHOWIEHWE 4ucna OmMHMOOYHO NPHHATHIX GHT

(cumBONOB) K OGLIEMY YHCY GHUT H3IMEPSEMOro CHTHANA B 38XAHHOM BPEMSHHOM WHTEpPBANE;
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- k03¢ dHuUHEHT OHGOK O CHHXPOCHTHANTY - OTHOLEHHE YKCNIA OLUKGOYHO NPHHATLIX
6uT (CHMBONIOB) CHHXPOCHTHana Kk oOileMy 4YHCTy GHT CHHXPOCHTHalIa B 3aJJaHHOM
BPEMEHHOM HHTEpPBaJIE;

- MPOCKaNbL3bIBARKE - HCKIIOYEHHE WM BBECHHE B LMGPOBOM CUrHan CHMBONLHOM
MO3HLHH MIH TPYNHbl CHMBONbHBIX NO3MLHH, NMPOMCXOAsALIEE B PE3yNbTaTe OTKIOHEHHA
Tpotiecca XpOHUPOBaHUA, CBA3AHHOIO C Nepelayei u KoMMyTauHeii uudpoBoro curuana;

- 33TyXaHWE HECOTrNACOBAHHOCTH - ABAMNATL JECHATHUYHLIX NOrapudMOB OTHOLIEHMS
MOZYNIA CYMMbI BXOIHOTO (BBLIXOZHOTO) CONMPOTHBICHHA LEMH M CONPOTHBIEHUA HAarpy3ku
K MOZYJIIO PA3HOCTH 3THX CONPOTHRIEHHIH;

- 3aTyxaHHe acHMMETPHM - QIBanlUaTe AECATHYHBIX JIOTAPHMMOB OTHOIIEHHS
HanpsXeHHs Ha BbIXOAE reHepaTOpa, NOAKIIOYEHHOTO K HCKYCCTBEMHOM CpejHeil Touke
(obpa3oBaHHOM Ha BXOAE WYCTLIPEXMOMOCHHKA) H 3emie  (3KpaHy), K HaNPAKEHHIO,
NOXYHEHHOMY MEKZY HCKYCCTBCHHOH cpeanell toykoH, obpasopaHHO# HR BbIXOZE
YEeTHIPEXNOMIOCHHKA, U 3eMuell (3xpaHom);

- cragduHr (COrnacoBaHHe CKOPOCTH) - NPOLECC HPHHYAHTENLHOIO U3MEHEHHS
CKOPOCTH MNepefayH MOCTYNAIoOMEro UMpoBOro CHrHana 3neKTPOCBA3H, NPH KOTOPOM 3Ta
CKOpOCTh MPHBOAKTCA B COOTBETCTBHE CO CKOPOCTBIO NEPENauH CHMBOJIOB APYroro
1H(ppOBOToO CHrHana.

Hcnonbayiorea Takxe apyrue repmunbl no FOCT 22348 u 22670,

4 O6o3naueHMs H COKPALIEHUA

MCD-T - MexmyHapOAKBI# COIO3 NEKTPOCBA3H, CEKTOP CTAHNAPTH3AUHMH B 061acTH
CBSA3M;

T'CH - T'ocynapcTBeHRas cucCTeMa HIMEPEHUi

KOIT - MHOronposoaHbl#i MarHcTpasbHbii kaHnan o6Lero noiboBaHus;

OLIK - ocHOBHO# HHGPOBOH KaHaT,

TICII - ncepnocnyyaiinas nocneaOBaTENIbHOCT;

THC - reHepaTop H3MEPHTEILHOIO CHrHana;

T3 - rexnuueckoe 3ananue;

HO - n3mepurens ownbok;

TH - TakTOBMIH (eAMHMYHLIH) HHTEPBAN, COOTBETCTBYIOLMH O6GpaTHOl BenuunHe
HOMHHAJILHOH CKOPOCTH nepenayy.
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5 Texnuueckne Tpe6oBanus
5.1 O6mue Tpebopanss

5.1.1 Omexkrponutanne NPpHUOOPOB HOMKHO OCYLUECTBIATHCA OT CETH NEPEMEHHOrO
Toka yactoToi (50 + 2,5)u u Hanpsaxkenuem 220 (+22:-33) B ¢ conepxaHueM rapMOHHK IO
10% B coorsercteuu ¢ ITOCT 5237-83 mam OT BCTPauBacMBIX HCTOYHMKOB NOCTOSHHOTO

TOKa,

5.1.2 [10 ycTOHYMBOCTH X KTUMATHHECKHM M MEXaHHYECKUM BO3INEHCTBHAM NMPHOOPHI,
fnpeaHa3HayenHbie o9 paGoThl B OTANNMBAEMBbIX TNOMELUEHHAX, TOMKHBI COOTBETCTBOBAThH
tpebosanuam 3-it rpynnet TOCT 22261, a aia paGoTel B NONEBHIX YCIOBHAX - TPeGOBAHMAM
4-i1 rpynnst TOCT 22261,

5.1.3 TIpubopst no TpeOOBaHUAM K BPEMEHH YCTAHOBJICHHMS PEXMMA, JEKTPHYECKOH
[POYHOCTH H CONMPOTHBIEHHIO HM3CJIALHH, KOHCTPYKLHH, KOMILUIEKTHOCTH, O€30MAacHOCTH,
MapKHPOBKe, yNIaKOBKe H XpaHeHHI0 ZOKHb! cooTBeTcTBOBaTh [OCT 22261,

5.1.4 Tlpubopbl JMOKHBLI NONBEPTaTHCA MCHLITAHUAM MU YTBEPKAEHHA THOA B
coorpercTeuH ¢ ITP 50.2.009-94 [18] unu merponorryeckoi artecrauun no ['OCT 8.326.

S5.1.5 B 33BHCHMOCTH OT Ha3HAYCHHA (JUIA HIMEPEHHS C NpeKpalueHneM caasd unu Ge3
1
NpexpalleHns CBA3N) NPHGOPH MOrYT COCTOATL H3 lepefarolnell ¥ NPHUEMHOH YacTH WM

TOJNBLKO NPHEMHOMH 4aCTH.

5.1.6.KpoMe wu3mepeuus noxasarteneit owmnbox, npuGOpLl MOLYT OXHOBPEMEHHO
obecriedHBaTL H3MepeHHe OOHOW MM Gonmee XapakTepHCTHK (a3oBOrO APOXAHMA H
HEKOTOPpbIE APYTHE NapaMeTpht (NPOCKAIbL3bIBAHUE, BPEMA TPOXOXIECHUS).

llpumeyanne - TpeGopaHMA X nepegawowicli 9acTH NMPHOOPOB I HIMEPEHHA YCTOHUMBOCTH K
(hazoBoMy MpoXKSHIIO BRIOYCHDI B HACTORIIMI cTaHIAapT (pasaen 5.4).

5.1.7 Tlpubopsi, npenHasHayeHHble s pabOThl B ABTOMATH3HPOBAHHBIX
M3MEPHTENbHBIX KOMIUIEKCAX, [NOMKHB! YAOBIETBOPATh TPEOOBaHUAM IO B3aHMORCHCTBHIO
yepes KOII - cucremy untepdeiica no I'OCT 26.003-80 win uepes creix C2 - no TOCT
18145 n TOCT 23675-79. Tun unrepdeiica ycranapnmusaerca B T3.

5.2 TpeGosanus ko Bxony (sbixoay) npuGopos

5.2.1 BxomHOe M BBIXOAHOE CONPOTHUBIACHHE M 3aTyXaHHE HECOINaCOBAHHOCTH

npubopoB, npenHasHAYEHHBbIX M4 HIMEpeHHH nokasaTtenell omuboK ¢ npekpaleHueM CBA3U



OCT 45.91-96

B M3MEPACMOM KaHale WM TPaKTe KB NMOAKIIOYAeMbIX K CTAHAAPTH3OBAHHLIM CTBIKAM 3THX
KaHanmoB K TpaktoB, coorBercrByrouuM [OCT 26886, HONKHO COOTBETCTBOBATH
3IHAYEHHAM, YKAIAHHBIM B TAGIHLE 1.

3aryxaHue acWMMeTpUM BXOd npHOOPOB,  MpeNHA3HAYEHHBIX NI H3IMEPEHHS

ochoproro uupoporo xanana (OLIK) u nepeuunoro uudpoBoro tpaxra, JomKHO ObITh He
meHee 30 1B B Tex xe nuamnalosax yacToT.

5.2.2 Bxonumoe  COMPOTHBIEHHE U 3ATYXAHHE HECOTIACOBAHHOCTH NpPUGOPOB,
npenHasHaYeHHsIX A4 U3MepeHnid mNoxazateneif omubok 6e3 npexpalileHus CBA3K B
HHGPOBLIX KaHANaX M TPAaKTax M MOAKIIOYAEMBbIX K KaH&naM W TPAKTaM B 3AMIMIUEHHBIX
M3MEDHTENBHBIX  TOYKaX  (MMEOMX  pa3lBs3biBaloluue ycTpoiicta) (6], momxuo
COOTBETCTBOBATL 3HAYEHHAM, yKajaHHuM B Tabnuue 1. Ilpm 3ToM B npuGOpax AROMKHO
o0ecneunBaTsCa JONOMHUTENLHOE yCHIIEHHE BXOAHOTO CHIrHANa I KOMIEHCAUMY 3aTyXaHUs
Pa3BA3BIBAIOLIKX YCTPOWCTB H3MEpHTEILHHX ToYeK (1o 30 ab).

IIpu OTCYTCTBMH 32LIMUIEHHBIX WIMEPUTENBHBIX TO4EK B OOBEKTEX, NOLACKALIUX
HU3MEPEHHMIO, B npubopax [ODXHO NPENYCMATPHBATLCS BBLICOKOOMHOE BXOOHOE
CONPOTHBIIEHHE C BHOCHMBIM 3aTyxanueM He Gonee 0,5-1 ob.

5.2.3 Ipubopsl momxxbl obecneynBaTh HIMEPEHHE NIPH HCOONL3OBaHMH (H2 PXOIE H
BBIXOZI€ H3MEPAEMOrO KAHAJA WIH TPAKTa) CHTHAJOB B BHIE MMMYJILCOB, HOPMUPYEMbIX
(amnnutyna u dopMa HMNYIBCOB, KOABL H NP.) JUIA COOTBETCTBYIOLIMX cThikoB: mia OLIK u
HHAGPOBLIX ceTeBbIX TPakToB - no I'OCT 26886-86, uro cooTsercrayer [11; mia uugpoBeIx
NRHEHHBIX TPAKTOB - B COOTBETCTBUM € TEXHHYECKUMHU YCIIOBHAMH HA amMapaTtypy CHCTEMbl
nepenayu.

5.2.4 TIpuGoph! KOKHBI TPaBUILHO PaBOTATH (KaX B peXXMMe C IPEKPALIeHHeM CBA3H,
Tak H B pexuMe 6e3 NpekpalleHus CBA3M), €CIM OHM NOMKIIOYEHB! K BHIXOLY CTHIKOB yepe3s
CTHIKOBYIO UMb, YTO KBHBANEHTHO OTpe3Ky Kabens ¢ BHOCMMbIM 3aTyxamueMm no I'OCT
26886 u [1] (3 nb mna OLIK, 6 nb mns mnepBHYHOrO H BTOPHMYHOTO CTHIKOB, 12 nb mns
TPETHYHOTO H YETBEPUYHOrO CTHIKOB) Ha YaCTOTE, COOTBETCTBYIOLIEH NMONOBMHE CKOPOCTH

Aepefaun W3MEpAeMOro Tpakra. BHocumoe 3aryxaHue kalens na OPYrux yacrorax

nponopunosansko vF .
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Tabnauua 1 TpeGoranua Ko BXOAY H BhiXoAy mpubopos

Cxopocts Bxonuoe 3aTyxaHue
nepenadn (BBIXOZHOE) HECOTNIaCOBAHHOCTH, Inanason acror
kbur/c conportusnenre, Om ok
212 o1 3 1o 6,4 k'
64 | 120 Om, akTuBHOE ; :2 gi ?g; ﬁg {gg :II:E
212 oT 20 xI'u ;o 102 xI'y
2048 | 75/120 Om, axrusHoe 218 ot
>12 ot 211 mo 422 xI'y
8448 |75 Om, axTUBHOE -22 :3 g: gﬁgﬂlfogf;égl;:},u
212 or 860 no 1720 xT'y
34368 |75 Om, axTuHoe : :i SRyl
139264 |75 Om, akTHBHOE z15 or 7 mo 210 MI'y

5.3 TpeboBaHHn K H3MEPHTEILHbIM CHIHAIAM

$.3.1 Ana wu3mepenuit ¢ npekpauiesdem cpa3d npuGopbl AOMKHBEI BhipabaThiBaTh
H3MEPHTENbHBIE

{rcm,

H3BECTHLIX.

Jnuna JICII nomxkna Guith paBua (20-1) Gur, TAe N 38BUCHT OT CKOPOCTYU Nepefiaun
H3MEPAEMOTO TPakTa (B COOTBETCTBHM ¢ Tabmuueil 2). KpoMe rpyniiel 1 fOCHEAOBATEIILHBIX
HYJIEX (ans umsepriposannoro curnana) u (n-I) nocnenosarensubix ELUHMLL, Taxue
NOC/IEROBATENLHOCTH CONEPKAT 106hle BOIMOXKHbe komGunauny HYJIEW u ENUHUL] s
npenenax QAHHB! TPYINbl, 3aBHCAUIEH OT A,

CHTHANL B BHAE NCEBAOCHYYaliHEIX NOCNEXOBATENALHOCTEH HMIYNLCOB

Han6oiee MONHO MMUTHPYIOIIMX DEANbHBLIC CHIHANLI M B TO Xe BPEMA 3apaHee

B npubopax A0/MxKHbI IpefycMaTpusaThea cnexytowne IICIT [12):

a) 2047-6uroBas nmocnenoBaTeAbHOCTL (MpefHa3HayeHa sl W3IMEPeHHs OWMOOK |

(da3oBoro mpoXaHUA Ha CKOPOCTSX nepefaun 64 k6ut/c u 64 x N xk6ut/c [14))
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D72 NOWIEAOBATENLHOCTE MOXKET BLipabaThiBaThCs B 11-3BEHHOM perucTpe casura,

BbIXOABI 9-TO # 11-T0 3BEHa KOTOPOTO CYMMHPYIOTCA 110 MOAYIIO 2 B 3BeHE CyMMHPOBaHus, a
pe3yabTar nonaercs o6paTHO Ha BXOX NEPBOTO 3BEHA.

Yucno 3BEHbEB PErHCTPa CABHra i1

Jnuna I[ICI1

Camasg JutnHHas NocAeROBATENbHOCTD HyNeiH

21 -1=2047 6ut

10 (nenuBepTHpOBanHbIl CHIHaN)
TlpuMeuanme - Ilpu  BemonHeHMH HIMEpeHMIl Ha cxopocTsx nepemamn N x 64 x6mr/c

nocneiodaTeibHble 8-6HTOBbIE GIOKH HCMWTATEILHOM — MOCICHOBATENLHOCTH MNODKHBI TIEPENABAThCA B

HOCHEI0BATENbHAIX KaHaMLHEIX HHTEpBanax. Havano ncepaocaysaitnoi nocnegoparemuoc He Tpebyeres
COOTHOCHTb €O CKOPOCTREO MEPERattH LUKIIA.

6) 32 767-6uroBas NOCAENOBATENLHOCTL (NpeNHAzHAYeHa ANA M3Mepenus OwHOOK u
$a30BOro KpOXaHHA Ha CKOpPOCTAX nepenaun 2048 u 8448 k6ut/c [13])
D7a nocnenoBaTeNnbHOCTL MOXET BhLIpaGaThiBaTLCA B 15-3BEHHOM PErucTpe COBHra,

Bbixogp! 14-r0 1 15-r0 3B€Ha KOTOPOTO CYMMHPYIOTCA 110 MOZYIIO 2 B 3BEHE CYMMHPOBaHMS,
a pe3ynbTat nofaerca o6paTHO Ha BXOA NEPBOTO 3BEHA.

YHKCno 3BEHLEB PECHCTPA CABHra i5
Jmuua IICIT

Camas gimHHasA NOCICAOBATEILHOCTDL Hyel

215.1=32767 6ut

15 (uHBEpTHPOBAHHbI CUrHAI)

Tadauug 2 - Lindpossie ucnprmarebhbie 00C/TI€ 0BT ILHOCTH

CxopocTh nepenayx
Hnuua I1CIT IocnegoBarensubie | Pexomenauun
HYH MC3-T Howmuuansnoe { Jlonyctumoe
3HAYCHHE, OTKIIOHEHHE
x6uT/C
204 10 0.152 64; n x 64 +100- 10
211 15 0.151 2048 +50- 10+
8448 +30.-10%
28] 23 0.151 34368 £20-10¢
139264 +i5-10+4
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B) 8 388 607-GuTOBas NOCNENOBATENLHOCTD (NPeAHA3HAYEHA IIA U3MepeHHs oLMGOK 1
®asoBoro NpoXXaHua Ha CKOpocTax nepenayt 34368 u 139 264 x6ut/c [13]).

OTa nOC/EIOBATENLHOCTh MOXET BpIPaGaThiBaThCs B 23-3BEHHOM PErHCTPe CABHIA,
Bhixofip! 18-r0 M 23-r0 3BeHa KOTOPOrO CYMMHDYIOTCH 10 MOIYMIO 2 B 3BEHE CYMMHUPOBaHNA,
a pe3ynbTar nogaercs obpaTtHO Ha BXOJ NEPBOroO 3BEHa.

YHCNO 3BEHLEB PErMCTPA CABKIA 23
Jomnua TICTT 223-1=388 607 Gut
Camas UTnHHA% NOCHEROBATENLHOCTH HyNeH 23 (uHBEPTHPOBAHHDLI CHrHan)

53.2 [lononuATensHO  as M3MepeHns  (a3oBOTO  APOXaHMA  MOTYT
TIpeAyCMaTPUBATHCS:

a) mBe ¢BOOOOHO MporpamMMupyeMbie 8-Mu GUTOBBIE NOCHENOBATENLHOCTH, KOTOpPhIE
MOT'YT 4EePEROBAThCA € 3aJaHHOH CKOPOCTLIO;

6) ceobonuo nporpammupyemas |6-7H 6UTORAR NOCAEHOBATEALHOCTD.

5.3.3 [Jina wusmepena  uMQpPOBRIX  TPaKTOB,  CONEPXAIUMX  annaparypy
rpynnoobpa3oBaHus, C MOMOLIBIO H3MEPUTENIBHOTO CHMTHaNA, YTOOB OHA MPAaBHILHO
pabotana B npouecce HIMEPEHMA, Tpefyercd MOZAaBaTb Ha BXOA cneuudHueckue
nocnemoBartenpHocTH 6UT, T.6. QOpPMUPOBaTL CHTHAIL B BUAE cTaHzapraoro uuxna (TOCT
27763, Pexomermauuu MC3-T (2, 4, 5)).

B 3aBMCHMOCTH OT HasHauyeHus NPHOOpa MOryT obecneyuBaThcd OBa Ciydas
HOpPMHPOBAHHA HIMEPUTEIILHOTO CUTHAlA B BUAE LMiUIa:

a) B cnyuae MaMepeHua uudpoBoro TpakTa, COACPKALIErO annaparypy uudposoro
rpynnoofpasoBaHus, WIMEPHTEILHBIN CUTHAT NODKEH COAEPXKATh COOTBETCTBYIOLIEE CIOBO
LUMKIOBOTO CHHXpOcHIHanma, Outbl craddpurra (cornacosanms ckopocrTeil) H Bech
TpeGyeMbIi  3arONOBOK TpPAKTa A OGECHeYeHHA Hamiexamed paboThl OKOHEYHOH
annapatypbl. Taxas CTPYKTypa nokasana ya CleRyoLleM puMepe:

OpuH LUK
I'pynna 1 I'pynna 2 I'pymna 3 I'pynna 4
FAS | TS1,TS2, |Cjt TS1,TS2, |Cj2 TS1,TS2, |Cj3 | TSi, TS2,
TS83, TS4 TS3, T84 TS3, TS4 TS3, TS4

FAS = uHKJIOBBI# CHHXPOCHIHAJ TUTH0C OMTH aBAPHAHON CHTHANM3ALUM;
TSm = uepenylomuecs OUTHI WCALITATENLHOR TIOCTIEROBATENLHOCTH u3
TOMBOHEHTHLIX CHrHasoB oT | 20 4;

Cin = 6uTbI yIpaBlICHUA BhIPDaABHUBAHHEM.
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TIprmeuanne - [lompobuas HHdopManus o npasuiax GOPMHPOBAHHS MIMEPUTEIBHBIX CHIHAIIOB B
BHJC WHIUIOB B 3aBHCHMOCTH OT CTPYKTypsl rpynmnoolpa3loBaHHS ZJaHa B npwiokenuun B.  Burnl
HCTILITATSMLHOH MOCIEIOBATEMLHOCTH HYMEPYIOTCH TaM MOCHEHOBATENBHO. JTO HE 03HAYACT, 9TO0 ITH GHTLI
DONXKHB! PHHAANEKATH OXHOH H Tok Xe NOCHEAOBATEILHOCTH, B 3aBHCHMOCTH OT HpHMEHEHHS MOXET 6bITh
OPe/MOYTHTCILHLIM NPERYCMOTPETh HE3ABHMCHMbIE HCIMBLITATEAbHLIC TOCICA0BATEILHOCTH B [PYRMAX,
TIPENCTABIAIOMHX KOMIIOHCHTHbIC CHIHaMm! 6077ce HM3KOT O NOPRIKE.

6) mns npoBepkn paboThi TONBKO BXOOHOH vacTH Tpakra (annaparyphi
rpynnoobpasopanns) He TpeSyercs, yTOOB HIMEPHTENbHbINA CHIHAN COREPKAN NPaBUNbHYIO
HHopmaumio cradpunra, M He sBIseTCA HEOOXONUMbIM HOPMHPOBATL BXOAHOH UHGPOBOH
CHTHaJI BHICIIErO MOpsaKa Takum o6pa3oM, 4TOOHl 3Haualue unuQPOBLIE CUTHANBI

NOABNANHCL Ha BbIXOIAX KOMMOHEHTHLIX TpakToB. Takoil curHan ¢opmupyercs, kax

ROKa3aHO HHXKe:
vk | v 2 T 3 U uxs n
FAS |TSor  |FAS [TSor  |FAS [TSer |  |FAS |TSor
lmou utlpov viaow x+lnoy

FAS = inio1o8bii CHEXPOCHTHAN TIIOC OUTHI 8BAPHAHOK CHTHANNIALIMH,
6uTH1 01 TS1 no TSy = 6uThi HCTBITATENBHOMR NOCHENOBATENBHOCTH, KOTOPbIE MOTYT
NPHHALIEKATH TOABLKO OINHOR NOCHEKOBATENLHOCTH,

5.3.4 TIpaBuna GopMUPOBaHHA H3MEPHTENLHOTO CHTHaja B BHAE LHKIOB UHPPOBLIX

CHIHAJIOB NPUBEHEHsI B punoxenun B (B coorsercTBiy ¢ [12]).
5.4 TpeGoBanns k nepenatomeii yacru cpeacrs wimepennii (TUC)
5.4.1 TpeboBaHNs K CHHXPOHH3ALHH

Iepemaroian 4acTey - reHEpaTOp H3MEpHTeNLHOrO cHrhana (aanee - I'MC) nomxna
paborarb:

OT COGCTBEHHOTO TaKTOBOIO reHepaTopa Ha wacrote f u3mepsemoro umgppoporo
CHTHANA C NOTPEILHOCTHIO, HE MPeBLIINAIOINeli 3HAYCHHA JU1S NaHHOH YacTOThI, YKA3aHHOIO B
Tabnuue 2;

OT BHELUHEro TAKTOBOrO CHIHAJIA € NOrPelHOCTHIO YacToTh He Gonee + 50 - 10 4. fu
ammutynodt 200 MB - 1 B (popma curnana ykaswisaercs B T3);

OT CHHXPOHM3MPYIOLETO CHTHana (TakT + OKTeT), BBUICACHHOrO M3 NPHHATOTO
curuana (Npu H3MEepEeHHH OCHOBHOTO LUM{(PPOBOTO KaHana);

OT CHTHaJIa CHHXPOHM3aLUKOHHOrO cThik@ Ha 2048 kI'll B cOOTBETCTBHH C painenom 8
TOCT 26886-86.
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Ecnn  npuGop npemycMoTpen s u3Mmepenus  OLK, B pexume
npotusoHanpasiesyoro creika QUK B THC nomkHer GbiTh MpexycMOTPEHBl OBA BAPHAHTA
paborsr:

I - B kavecrse norpeGurens (B CTOpPOHYy anmapatypbl npeoGpasopanms 64/2048
KOHT/C), CHHXPOHH3ALHA - OT CHHXPOHM3MPYIOLIETO CHIHA/a NPOTHBOHANPABIEHHOTO CThIKa
(TaxT + okTeT);

II - B xayecrse annaparypsl mpeo6Gpa3’oBaHHUs (B CTOPOHY JHHHH 64 kGur/c),
CHHXPOHM3aMft - OT COOCTBEHHOTO M OT BHEWHETO TAaKTOBOrO TreHepaTopa; nomaya
CHHXPOHU3MPYIOLIETO CUTHANA (TaKT + OKTeT) B NUHUIO 64 xOuT/C,

Tlapamerpbl CHHXPOHH3HPYIOLIEFO CHIHANa HOMKHK coorsercTBoBaTh 'OCT 26886.

542 B THUC nmomkea  ObiTb MpPEIyCMOTPEHa BO3MOXHOCTh BBENEHHS B
M3MEPHTENLHBIH CHTHAN KaTHOPOBAHHBLIX OMIMOOK (THI owMbku yxaswiBaerca B T3 - oM.
1.5.5.2). TIpenentt BBoaMMOro xoadduuuenta ownbok mo 6uTaM W OO AITOPHTMY KOOA
nomkHet 661Tb 0T 108 go 103, mpu BBeACHKHU OMIKOOK B YMKIOBLIA CHHXPOCHTHAX - OT 104 0
102,

JomKHbB! BBORMTLCA Takxke eHHHYHBIE OWNOKH NO koMaHAe OnepaTopa WiIH i
aBTOMATH3MPOBAHHLIX NPHOOPOB no mporpamMMe. Moxer ObiTh NPEAYCMOTPEHO BBEHEHHE
1aKETOB OWHOOK.

543 B THC wmoxer ObiTb MNpenycMOTPeHa HOMONHUTENbHAA BO3MOXHOCTH

PaccTpORKH TaKTOBOH YaCTOTHI BLIXOMHOIO CHIHaJA 1o + 100 - 10 4. f.

5.4.4 B TUC npu6opos, npeaHasHaYeHHbIX VIR H3MEpeHHs nokasartenedl ommnbox B
“N” KaHAIbHBIX HHTEpBaNaX NEPBHYHOrO UU(PPOBOrO TPAKTA, JOMKHA NPENYCMATPHUBATLCA
BO3MOXHOCTb BCTABJIEHHS M3MEPHTEILHOTO CHTHANa B KaHANLHLIE MHTEPBANbI UMKIA (CM.
11.5.3.3), HOMEpPa KOTOPBLIX YCTAHABIMBAIOTCA ONEPATOPOM WM I ABTOMATH3MPOBAHHBIX

npHOOPOB NPOrpaMMOo# H3 KaHaNbHLIX HHTepBanos 01 - 3],

5.4.5 lna T'UC, npenHasHayeRHbIX TAKXE M M3MEpPEHHs AOMYCTHMOIO 3HayeHHs
$a3oBoro mpoxaHHA Ha BXone UM(POBLIX KAHAJIOB H TPAKTOB, JOMKHA GhiTh 06ecneueHa
BO3MOXHOCTb BBE[ICHHA B M3MEPHTENbHbIH CHTHAN $HasoBOro APOXKAaHMA B COOTBETCTBHH C
Tpe6OBaHUAMH K pa3MaXxy reHepHpyeMoro (asoBOro mpOXaHMs B 3aBHCHMOCTH OT
YacTOThl, YKa3aHHbIMH Ha pUCYHKe | ¥ B Tabmuue 3.

Cobcrennoe (ajopoe npoxaHne B BLIXOMHOM curiane TMC B pexume 6e3
pBeficHHA $a3oBoOro ApOXaHHA DOMKHO ObiTh He Gonee 0,01-0,05 THU B 3aBHCHMOCTH OT

Ha3HAYEHHA MPUGOPA H CKOPOCTH H3MEPAEMOro UM(POBOTro cHrHama.

10
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Hcroynux monynsuun Moxer GbiTs BHELIHUM MIM BIJTIOUEH B cocTaB npubopa.

Pucysox 1 - Pasmax renepupyemoro $a3osoro Apoxaly# B 3aBHCHMOCTH 0T HaCTOThL

Pa3max

DPOXaHHA H

Apeiida

a3bl

gnaqeum Ay

a3Maxa -

og-tukana) A
A;

4

D |

fo

fs

fi

f2

Yacrora (log-1xana)

fs

fa

Tabauna 3 - Pasmax renepupyemoro ¢pa3onoro ApoxaHns B 3aBHCHMOCTH OT Y3CTOTHI

Cxopocts
nepenaun | Ao | As A, A3 fo fs fi f £ fa
(K6HT/C) TH I'u
64 5 0,5 2| 600 6k| 20x
2048 40} 20 10 05 |I2mMk | 5 10, 900] i8k| 100k
T 84481 200 20 10 0,5 {12mx | 10 201 400! 8,5x| 400x
34368| 1000} 20 10 0,5 * 50 100} 1000} 20x| 800k
139264] 3000] 20 10 0,5 * 50 100{ 500] 10x| 3500k

Mpumeuanue - 3HaYcHHA pasMaxa (a30BOro ZpOXaHHS Ha pHCyHke | m TabmHue 3 nmpuBeaeHu B

TaKrossix HHTepanax (TH).

11
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5.4.6 TlorpelHOCT, YCTAHOBKH pa3Maxa TeHepupyemoro (a3oBOTO NPOXAHHA,
nomxHa 6u1Th He Gonee

+(0.05A + x +y) TH,

rae A - yCTRHOBIEHHO® 3HaYeHHe pa3Maxa $pa3oBoro APOXaHU;
X - COCTaBNSIOLIAs OIPEIIHOCTH B 3aBUCHMOCTH OT YacTOTHI, KOTOPas He JO/DKHA
npessitath + 0,03A;
Yy - COCTABIAKIIAS HOTPELIHOCTH, B 3aBHCHMOCTH OT BHAAZ MCILITATENbLHOMH

NOCHeN0oBaTENbHOCTH, KOTOpas He DOMXKHa npepbliuath + 0,02A.

5.5 TpeGosanns k npuemuoii yacru npudopos (UO)

5.5.1 Ilpuemnaa uacts npubopa - usmepnrens owubok (manee - HO) momxua
paCoTaTh ¢ BHYTPEHHHM BLIZEIHTENEM TaKTOBO# YacTOThl M3 NPHHMMAEMOTO CHUTHaNa, a
TaKKe OT BHewHero curHana (kak B I'MIC - oM. 1m.5.4.1).

OTkIOHEHHE TAKTOBOH 4acTOTHI H3MEPSEMOro CHIHaNa OT HOMHHAILHOTO 3HAyeHus
moxeT 6biTh B penenax sHauyeHHi, yka3aHHbix B Tabnuaue 2.

B pexume nporusonanpasnentoro creika OLIK pa6ota qomKHa OCyiecTBiaaTsCa OT
CHHXPDOHU3HDYIOLIETO CHrHana (TakT + OkTeT) ans I Bapuanra BKmodenus npubopa
(n.5.3.1). Bo Il BapuanTe noKeH ObiTh NPEXYCMOTPEH BBIXOX CHHXPOHM3HPYIOILETO CHrHaNa
(rakT + okrer).

ITapameTpbl CHEXPOHH3HPYIOLIETO CHTHANA JOIDKHBI cooTBercTBoBaTh 'OCT 26886.

5.5.2 B MO momxkHbt obecneunBaThCa:
1) perucrpauss omnboK (MeToA perucTpauny ownbox BLIGHpaeTCs H3 yKa3aHHLIX B
JNaHHOM NMOANYHKTE B COOTBETCTBUH C Ha3HayeHWeM npnbopa):
a) no 6uTam B cOOTBETCTBMH € 11.5.5.3;
6) o owmnbkaM UMKIOBOTO CHHXPOCUTHANA B COOTBETCTBHH C I1. 5.5.4;
B) no ownOkaM B HHQOPMALUMOHHOrO CHIHAJid, ONMPERENEHHOTO ¢ MOMOUIBIO
npouenypsl CRC-4 B cooTBeTCTBHH € 1. 5.5.4;
r) mo 6JI0KaM B COOTBETCTBHH C 11.5.5.5;
J1) O HAPYLIEHHIO AITOPHTMA KOZa B COOTBETCTBHH € 11.5.5.7;
2) cyer uncia omMGOK B Te4eHUEe YCTAHOBIEHHOTO NEPHOMa H3IMEPEHHA,;
3) peructpaunus AedeKTOB B COOTBETCTBHM C IPHAOXKEHHEM A;
4) aHanu3 NOTOKZ 33perHCTPHPOBAHHBIX OIHOOK H NePEKTOB NO OXHOCEKYHOHBIM
HHTCpBaNlaM BPEMCHH H HHIMKALHA:
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a) koapduumenta  owMOOK:  TeKywlero W/HRMH CpeQHEro 3Ha4yeHHs 3a
YCTaHOBNIEHHBI# NEPHON BPEMEHH B COOTBETCTBHM C 11.5.5.7;

6) noxasateneli ownboK (no GiokaMm) 3a YCTAHOBNEHHbIH NEPHOER H3MEPEHHS
LIS MpoBepkH UMGPOBLIX TPAKTOB HA COOTBETCTBHE NOIrOBPEMEHHBIM HOpMaM COIJIacHO
Pexomenpaunn MC3-T G.826 [10] (npunoxenne A):

- koappuunenTa olHOOK HO CEKYHAAM € OInOXaMHu;
- xoadpumenTa oHOOK NO CEKyHIAaM, NOPaXeHHLIM OIHOKaMH;
- k03 puumuenTa PoHOBRIX OIHGOK NO GlOKaM;

B) nokasareneii owHOOK (Mo GMTaM) 3a yCTAHOBNEHHBIH NEepHON W3MepeHus
mns nposepkn QUK  Ha  CooTBETCTBHE  [ONrOBPEMEHHLIM  HOPMaM  COTNIacHO
Pexomernaisu MCO-T G.821 [8] (npumoxenne A):

- KOJTHYECTBA CeKYHI C OLIHOKaMH;
- KOJIM4ECTBA CEKYHH, MOPAXEHHBIX OLIHOKaMU

r) nokasateneii ommbox (mo GuTam) 3a yCTaHOBNEHHBIH NEPHON H3MEPeHHs
JUIA TPoBepKH UMGPOBLIX TPAKTOB HA COOTBETCTBHE HOPMaM NIPH BBOJE B IKCIUTYATAUKIO H B
npouecse aKcUTyaTalun cornacso Pekomenpauun MC3-T M.2100 [1 1] (npunoxenne A):

- KOITHYECTBA CeKYH/L ¢ Owubxamu;
- KOJIYeCTBa CeKYH/, NOpaxeHHbIX OHGKaMH.

Tprmegasmie - [Moxasatemt ommGok 1o 1.5.5.2 6), B) 1 I) KOIDKHBI BLIMHCINTLCA B NPELEIAX BpeMcHH
rOTOBHOCTH (IpHIOXEHHE A).

5.5.3 MO, npenHa3HauyeHHbIC V1A M3MepeHHs MokazaTenel oHBOK ¢ NpekpalieHHeM
CBA3M, JROIKHW PETHCTPMpOBaTh OWMOKM NO OHTaM B M3MEPUTENLHOM  CHIHale,
nocTynajouieM € BbIXOA2 LWMGPOBLIX KaHANOB ¥ TPakTOB, a TakkKe (CAM MM 3TOro
npenHasnadex npubop) cHrHane, BblaensemoM H3 “N” KaHAIbHLIX HHTEPBAIOB NEPBUYHOTO
uHppPOBOrO CHrHANA, HOMEpAa KOTOPhIX YCTAMABNMBAIOTCA ONEPATOPOM HIH VIS
ABTOMATHIHPOBAHHBIX MPpHGOPOB NPOrpaMMoii H3 KaHanbHbIX HHTEpBanos 01 - 31.

OwnbKH BOMKHB PETHCTPHPOBATLCS ITYTEM HIPAMOrO MHOCHMBONBHOTO (MO-6HTOBOro)
COIOCTAB/ICHHS BXOAHOTC CHrHana (B BUAE MCTIBITATSIBHBIX  MOCNEAOBATENLHOCTEH nO
nn.5.3.1 u 53.2 nocne npeoGpasoBaHMs €ro B OAHONONAPHHIH CHIHAN) € 3TANOHHBIM
H3IMEPHTENbHLIM CHIHAJIOM, TreHepupyembiM B 0.

5.54 YO, npemHasHaueHHBIE [UIR HM3MEPEHHN Nokasateneil ouwMGOK B uMQpPOBLIX
CeTeBbIX TPAKTAX 6e3 MPEKPaIUeHNR CBA3H WIH C NPEKPALUCHHEM CBA3H 110 H3IMEPHTENLHOMY
CHrHany, copMUPOBaHHOMY B BHAe uMkia (1.5.3.3), HOMKHBI ONPEneIATh OWMOKH MO
6uTaM B BLIZIECHHOM U3 UH(POBOTO CHIHANA UHKIOBOM CHHXPOCHTHaJE (CTPYKTYpa UHKIA -



(T 45.91-96

B cooTBETCTBHH C PexoMenpauuamu MCI-T G.704 [2], G.742 [4] u G.751 [5]) u, ecnu on
Npeana3sHaveH JUIs H3MEPEHHA NEPBHYHOrO LH(PPOBOrO TPAKTa, C MOMOUWILIO IPOLEAYPbI
CRC-4 B cootsercTnuy ¢ Pexomennauueit MCO-T G.704 [2).

5.5.5 UO, npennasnayedHbie INS MIMEPEHUA LUH(POBLIX TPAKTOB Ha COOTBETCTBHE
[OArOBPEMEHHbIM HOPMAaM, OOKHbI DETHCTPHPOBaTh OwWHOGKkK 00 6mokaM, T.e.
KONMYeCcTBO 6IIOKOR ¢ OHOM unk Gonee ownbkaMu no GuraM. 3HaueHUA BEIUYHHB! GROKOB
U1 pa3fHYHbIX TPAKTOB YKalaHsl B TabGnuue 4.

Tabmuua 4 - 3navenus semMunnb G10K0B UIn KOHTPOAR Noka3aTenel omnbox

Cxopoctb | Benmuuna Jouna
nepeiayu 6noxoB 6noxos OcHopanue
(k6ut/c) (bur)
2048 2048 1 Mc CRC-4
8448 4224 500 mxc Ilpumeuanue
34368 4296 125 mxc IIpumeuanne
139264 17408 125 mkc ITpumeyanne

TpuMedanne - 3HageHMe BelMYMHBI (oxa OCHOBaHO Ha KpaTHocTH 125 MKc. [eHCTBUTENbHOS
IHAYCHHE BE/MYHHLL/[UTHB! 6/I0KA MOXCET OTAHMIAaTHCH OT HOMHMAIILHOIO JHA4YCHHA, JAHHOIO B Tabmmue, Ha
5%.

5.5.6 NO pomxen obecnednBaTh MHAMKALMIO KOIPHLUHMEHTa 3aPErUCTPHPOBAHHBIX
OWHOOK 32 YCTAHOBNCHHbI HHTEPBAN BPEMEHH (B 38BHCHMOCTH OT YCTAHOBJICHHOTO THMA
owmusku).

Junanazon usmepenus Kodpduunenta ommubok no 6uram nomkeH GwiTh oT 103 0
10® o cxopocreit nepenaun 2048 k6ur/c u Beie 1 ot 102 1o 107 s ckopocT 64 xGuT/C.

5.5.7 O, npenna’Ha4YeHHbIE NjI8 H3MEpeHH OWMOOK B JNHEHHBIX UHPPOBLIX
TpakTax (TpakrTax, Heé COAepXallUX annapatypsl npeobpa3oBaHHs KOHNOB), WX y4acTKax M
OTHENbLHBIX pereHepaTopax QOJKHbE ONpefeNaTh OuIuGxy NO HapyIUEHHIO ANrOPHTMA KOAE.

Kpnrepuu ommOKH I HEKOTOPHIX KOAOB CIEAYIOLME:

AMI: B2 nOCAEROBATENbHEIX CHMBOJA ONHHAKOBOH MONAPHOCTH (He 00A3aTENbHO
COOTBETCTBYET aGCOMOTHOMY YHCITY OIHGOK);

HDB-3: spa nocnenopaTeNbHEX HAPYHICHHA OAMHAKOBOH NOMIPHOCTH;
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B6ZS u B8ZS: apa nocnexoBaTeNbHBLIX CHMBOJIA ONHHAKOBOH HONAPHOCTH, 3a
MCKITIOYEHHEM HApYLIeHHH, BRI3BAHHBIX NpPUMEHEHHEM KOHA C 3aMelleHueM Hyne#d (He
06a3aTensHO COOTBETCTBYET a6COMOTHOMY uncny oubok).

CMLI: mBa nocnenoBaTenbHLIX 6uTa “1” ONUHAKOBOH NOMAPHOCTH. JiNIA APYrux KONOB
KPHTEPHH HaPYLICHHA KOAA 1A perucTpauny omubky ykassiparores 8 T3.

5.5.8 TlorpemHoOCTs M3MepeHus B pexxuMe cyera owubox momkHa ObiTh He Gonee

1(0,015a 1), roe a - u3MEpAEMOE 3HAYEHHE.

5.5.9 MO nomxes ofecneunBaTh WIMEPEHHE NPH MOCTYNNEHHK Ha BXOA LudpOBOro
cHrHana ¢ ¢a3oBbiM APOXKAHHEM, NOMYCTHMBIM IS Bbixosa LudpoBsix cTeikoB - no [OCT
26886.

5.5.10 Jononnutensuo B IO Moxer obecneynBarhes CUET YHCIA MPOCKANbL3bLIBAHMIA
(oxTernbix [9] ¥ GuroBBIX).

5.5.11 B MO HOMKHO YCTAHABAMBATHLCH 3HAYEHHE MHTEPBANa W3MEPEHHH M LMKIa
W3MepeHHil B NpeneNiax He MeHee, ueM OT | MuHyThl mo | mecaua. Jomken ObiTs
NPenyCMOTPEH TaKXKe CTapTCTONHbIA PeXHM paboThi.

Pe3yneTaThl HM3MEPEHHS HO/DKHBI BBHIBOGHTRCA OLHHM MM HECKONbKMMH M3
CIEAYIOIUX CnocoboB:

- 3a TeKyILni HHTEPBaN H3IMEPEHH;

- 3a MOCNEOHHUH HHTEPBAI H3IMEPEHHH;

- € Ha4ana UMKIa H3IMEPEHHUH;

- HaWXy[llee 3HAYEHNE H3 PE3YIbTATOB Ul HHTEPBAIOB H3IMEPEHHA C HAYana UMKiIa
H3MEpeHHH;

- 38 BECh LIMKJI H3MEPEHHH.
6 Metoanb! uCRbLITAHK#H

6.1 O6ume TpeGopanus

O6mue TpeGoBanKs K METOAAM MCIBITaHHH, HX MOCIEAOBATCILHOCTH, HOPMAILHBIM
YCJIOBUAM HCNBITAHMHA, @ TAKXE METOMBl MCNBITAHKA MPH H3IMCHEHHH HaNpPAXEHUA H YACTOTHI
JNEXTPONUTAHHA, CONPOTHRIEHHA H AMEKTPHYECKOH MPOYHOCTH HIOIALMH, HA YCTONYHBOCTh
K KINM3THYECKHM H MEXAHHYECKHM BO3JICHCTBHAM, Ha NPOYHOCTb NPH TPAHCHOPTHPOBAHUH
H NPH U3MECHEHHH KITHMaTHYECKHX (paKTOpOB JOIKHLI cooTBercTBOBaThL 'OCT 22261.
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6.2 TpeGopanus K cpencraam namepenni

6.2.1 TepeueHb DPEKOMEHAYEMBIX IS NPOBEAEHMS WCIILITAHWH CPENCTB W3MEpeHuH

NpHBEAEH B NPHIOXEeHUHU I

6.2.2 TpeGoBaHMA X HCHOAL3YEMBIM NPHOOPaM NpPUBEIEHH B TEKCTe METONMK
MCHBITaHNUA KOHKPETHLIX NAPaMeTpoR H B NpUIOXenun I',

6.2.3 Cpencrea m3MepeHuH, mnNpUMEHAEMBIE NP  HMCOLITAHHAX, MOMKHLI HMETh
3KCIUIyaTAUMOHHYIO TEXHHYECKYIO IOKYMEHTALMIO M OTMETKy 00 OuepenHoli mopepke.
3anpemaeTcs NPUMEHATL CPEACTBA U3MEpeHHH, CpOK 06A3aTENLHOK MOBEPKH KOTOPHIX

HCTEK.
6.3 Mi3mepenne BXOIHOro M BbIXOAHOTO compoTHBiaeHns nphbopa (m. 5.2.1)

6.3.1 Boixopsoe conporusienne IHMC mn3mepseTcs ¢ nOMOIOBIO PE3NCTOPHOHR cxeMb!
(pHcyHOK 2) npH pasHbIx 3Hadenuax Harpyskn (Ru u R1) u onpenenserca no gopmyne:
Ra- (Ul -U2)

202- U1}

rae Ul - aMnauTyna wiM HanpsikeHHE l-ii TapMOHHMKH BBIXONHOIO CHTHaia MpH
NOIKNIOYEBHH HOMHHATLHOM Harpy3ku Ry,
U2 - aMIutHTyZa MM HanpskeHue 1-ji TapMOHHKH BBIXOQHOIO CHTHAaNA NPH
TNOAKIIOUEHUH H3MeHeHHON Harpy3ku R1=Ru/2 Om.

ZBLiXx =

H3mepenne aMIuTATYAbL MM -3 rapMOHMYECKOM COCTaBIAIOLIEH BLIXOAHOIO CHrHana
cneayeT npoBoauTh npubopom ¢ BoicokooMubiM (wis OLK ¥ nepBHyHOro TpakTta
CHMMETPHYHBIM) BXOZOM. JlnA 3TOH Lenu MOXeT ObITh HCNONR3OBaH ocuuwiorpad,
BKIIOYEHHBI TO CXeMe DHCYHKa 2 uepe3 CHMMETDHpYIOWMH TpanchopMaTop MM
CONACYIoMyIo CXeMy, HIH u3bupartenbublf wiMeputestb ypoBhs (MHY) uwa nuanasod
YacTOT, COOTBETCTBYIOIIMH CTBIKAaM, A7 KOTODBIX MpeHAa3HaueH NaHHbll Beixon npubopa.
UIHypBl, HCIONb3yEMblE NpPH H3MEPEHMAX CHMMETPHYHBIX OOBEXTOB, HOMKHBI ObITbL
MPOBepPEHbI 0 COOCTBEHHOH aCHMMETPHH.

Juts ygoberpa HabMIOQEHUA UMITYILCOB HAa JKpaHe ocuuiuiorpada cTpykTypa CHrHana
yCTaHABAMBAETCH B BUAE | (CAMHHMIIBI) C HECKONBKHMH HYAMM.

6.3.2 Conporusnenue pxona O n1s cornacopasHOro BKIOYEHHS H3IMEDAIOT M10 CXeMe
pucynka 3a. 3Hauenue R1 ycraHapnmmBaercs paBHBIM OXHEAEMOMY 3HAUYEHMIO BXOZHOYO
conporuiedus UO. 3nauenue nanpmxenus Ul u U2 onpenensercs no MUNaUBOIbTMETPY €
BBHICOKOOMHBIM BxoAoM. Ilpu naHHOM u3MepeHHH NOmMyckaeTcs MCNONL30BaTh NpHOOp ¢
HECUMMETPHUHBIM BXONOM (BHXOIIOM), TNIOTPEMIHOCTL NMPH 3TOM HaXOAHTCH B HONYCTHMbIX

" npenenax.
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Tenepatop cHrHamoB momkeR obecrieyHBaThb CHHYCOMTANbHBLIA  H3MEPHTENLHbIMH
CHIHANl B IMANA3OHE YACTOT, COOTBETCTBYIOLIEM CTHIKAM, U KOTOPHIX NpenHa3HaueH
HaHHb# Bxon npnGopa. M3MepeHuss NpoBOAATCS HAa HECKONLKHX 4acTOTax B Ipenenax
Iuana3oHa ¢ HanpsHkeHuem nopsnka 1-3 B.

Buayane npoBoaurca usmepenue nanpskenus Ul npu 3amkuyrom xsmoue [1 u
3anuchBACTCS 3Hauenwe UL,  3JaTem wiod pa3MBIKACTCH, HANPSXEHWe reweparopa
nossilaerca fo nonyuenus U2=U1’ u 3anuceiBaercs 3uaueHue Ul”.

Bxonnoe CONPOTHBICHHUE HA NAHHOHN 4acTOTE BLIYHCIIAIOT N0 popmyne:

RI-UP
ur-ur’

3aTyxaHue HeCOITTaCOBAHHOCTH BXOHA H BhIXOAA mpuGopa MoOXer GbiTh BLIYHCIEHO
no gpopmyne:

Zex=

Z+Ru
a =20lg ,
Z -Ru

BbICOKOOMHOE BXOIHOE CONPOTHBIEHHE NPOBEPAIOT NO BHOCMMOMY 3aTYXaHHMIO B
TOYKe MNONKIOYeHHs OOnekta no cxeMe pucyHka 36. Hanpaxeuue Ul, usmepesHoe
MHIUTHBO/ILTMETPOM C BEICOKOOMHBIM BXOAOM (> | MOM) Ha Beixone resepaTopa CHIHaIOB
€ HOMHHATBHBIM [UIS H3MEPAEMOTO TPAKTA BLIXOAHLIM CONPOTHBICHHEM H HArpyXeHHbIM Ha
TaKoe XK€ CONPOTHBIEHME, HE MOJKHO OTNHuYaTeca Gonee, yeM Ha 5-10% (B 3aBHCHMOCTH OT
sanansoro B T3 sHocuMoro 3aTyxanus), OT Hampmkenns U2 nocne MOAKNMIOYEHMS X 3TUM
Toukam MO ¢ BBICOKOMHEIM BXOLOM.

Pucynox 2 - Cxema n3mepents BLIXOAHOTO CONpOTHRJIEHHS npubopa

o~ Ocuunnorpad
——O———] 1 MOMm

™c U R2

2 0— Bxox Buic.Ou:

THC - renepaTop HCNbITATERLHROTO CHIHANA;
MUY - n3buparensHbiii H3MEPHTEIL YPOBHA
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Pucynok 3 - ViamepeHue BX0IHOro conpoTHB/IeHus npudopa

a) I/Iamepemxe CONPOTHBICHUS BXOAA A COraCOBaHHOIO BKIKOYCHUS

R1
11
MILTHBOIETM
( TP,
II

Teneparop . T
CHUTHAJIOB l\i

- I

6) ITpoBepka BEICOKOOMHOTO BXOJHOTO CONPOTUBIICHHUS

1

U2 Bxox Ho 1 MOm

| o—
Tenepatop l ———0~——1 MuIHBOMLTMETP
€HTHAJIOB Ul Ru U2 Bxon Ho 1 MOMm

6.4 TTposepia 3aTyXaHHA ACHMMETPHH

Tposepka 3aryxanus acummerpud Bhixoza I'MC u Bxoma MO nposomurcs mno
cxemMaM puCYHKOB 4 u 5. Pesucroper R1 um R2 (tounocts 0,5-1%) na ofemx cxemax
nopbuparoTes TaK, 4To6sl UX pa3sHOCTh Oblna Menee 0,1%.

CxeMbl NPOBEpPAIOTCA [PENBAPUTENBLHO IO 3aTyXaHHIO COOCTBEHHON ACHMMETDHH,
KOTOpOe JOMKHO ObITh Ha 10 - 20 nb BriIE M3MepseMOTO.

HckoMmoe 3HayeH e 3aTyXaHusa aCHMMETPHM B feubenax paBHO:

aac =p1 - p2= 20 1g U1/U2,

IOe p1 - P2 - ypoeun Hanpsxenuit Ul n U2 cooTBeTCTBEHHO (CM.CXEMBI).

AcuMMeTpHs BbIxoza npubopa m3Mepsercd IO aMIDIMTYAS MMIYJbCA BBIXOJHOI'O
CUTHaJa Ha PasMYHBIX CKOPOCTAX, ACHMMETPHS BXOJA - O CUHYCOMAAILHOMY CHIHAJY Ha
HECKOJILKHX 4YacTOoTax B OHANAa3OHaX 4YacToT, COOTBETCTBYIOHIMX CThIKAM, Ijg KOTOprX

npenHasHayed JaHHbIR BXOM.
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Pucynox 4 - Vlamepenue 3aTyXaHus acMMMETPHH Bbixoja npubopa

R1 A
— o Ocuwuiorpad
ruc T 1 MOwMm
Ul ]
R2 U2 1
— Rul
R1=R2=Rn/2
Pucynox 5 - Mi3mepenue 3aTyxaHus acHMMETPHH BX0a npubopa
Rl
— o—
Teneparop
CUrHANOB 1 Ru U2 Bxox no
R2
RI=R2=Rn2 A
Ocuunnorpag

I- 1 MOmM

ITposepka wacToTh! curHana Ha Beixoge T'MC (n.5.4.1 n 5.4.3) ocywecrsnsercs ¢

6.5 Ilposepka uacToTs! cHrHana Ha seixoge I'IC

NOMOMIBK YacToToMepa (PHCYHOK 6), NOAKIIOYAEMOrO K BbIXOXY TaKTOBOH YacTOThl
npubopa Fr.

Tlpu OTCYTCTBHM BHIXOJA TaKTOBOTO CHTHANA HOMYCKAETCS H3MEPEHHE YacTOThI
CHTHAIA 110 H3MEPUTENbHOMY CHrHady. B aToM ciyyae ycranaBmuBaercd pexuM pabotel 6e3
HMKJIa M BHJ CHrHaua B opMe egunuy.

OcymiecTiiag PperyIMpoBKY pacCTpoiiky 4YacTOTh! B mpubope B mpenpenax,
OTOBOPEHHBIX B TEXHUYECKOH HOKYMEHTAUMM, NPOBEPAIOT, YKNIANLIBAETCH JIH B HONYCK
H3MEPEHHOE 3HAYCHHE TAaKTOBOH YacTOThI CHTHANA,

Ilpu u3MepeHnH YaCTOTH! BLIXOAHOTO H3MEPHTENILHOIO CUI'HANIA H3IMEPEHHO® 3HAYEHNE
94aCTOTHI B 3aBUCHMOCTH OT KOHA PaBHO WJIM KPA4THO HOMMHAJILHOMY 3HAUEHHIO TaKTOBOM
4acTOTHI.

ITorpemHocTb 4aCTOTOMEPE HONAKHA ObiTh He Gonee £ 1 - 10 6. f.
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IMpuMedanne - B naHHOM TYHKTE H Qaiee B METOHKE MCIOMB3YIOTCH HOROJHHTeNEHbIE Bbixogbl [HIC
pAS  CHEQYIOINMX CHIHAMOB: HIMEPUTCILHOro CHrHana s spopuHoH dopme (Fn), cumxponMnymbeos c
yacToToH HCMBITaTelbHoM nocnenoBaTenbHocTH (Fc), curHana TaxroBoi gactoTsl (Fr).

Pucynok 6 - Cxema 1,19 n3mepenns 14CTOTHI CAIHANA

Fr

T'HC
YacroTomep

i i

6.6 IlpoBepka BLIPAOATHLIBAEMBbIX HCOLITATEALHLIX MOC/IEAOBATENLHOCTEH

IIpoBepka BripaGaTbiBAEMbIX  MCHOBLITATENBHBIX  TNOCNEIOBATENBHOCTEH (1.5.3.2)
NPOBOAMTCA [UIA  16-OHMTOrO CiOBa INyTEM U3MEPEeHHA YacTOThl CHIHaNa NpH YCTAHOBKE
OMpe/ieNneHHOH CTPYKTYph! CloBa. YacToTa CHrHana B ABOMYHON ¢opme (Ha Beixome Fn)
HOIKHA .BhITh B (N+1) pa3 MeHpIe HOMHHANBHOM NpH CHTHANE B BHAE YepenoBaHus | ¥ n
Hyne#l.

Ans TICIT (n.5.3.1) npoBepka OCYLUECTBIseTCA OMPEOENCHHEM HX IUIMHBI M YHCIA
eIMHHL B TIOCIEAOBATENLHOCTH. JIMHA nposepseTcs MYTEM H3MEPEHHS  OTHOLUIEHHA
TaktoBo#t yactor u Fc (cunxpoumnyasc I1CIT) B pexxume paGorel [HC Ge3 nukna, uncno
eOHHHL B NOCISNOBAaTILHOCTH MPOBEPAETCH NyTeM M3MEPEHHs] OTHOLUEHMS YacTOThI
BbIXOIHOIO CHrHaNa B NBOMYHOM Kofe Fa k yacrore curxana ¢ Beixoda Fc (pucynok 76).
OTHollIeHHE YacTOT M3IMEPAETCS ¢ NOMOLLbIO uyacroToMepa. ITokxasanue uacrotomepa s

ITUX U3MEPEHHUH TOMKHO COOTBETCTBOBATL Tabnuue 3.
Pucytok 7 - Cxema ans npoBepkn GopMBPOBAHMS HCIBITATE/ILHLIX NOCIEA0BRATEILHOCTEH

a) H3MEPCHHE UTHHbDI NIOCNENOBATENILHOCTH

Fr A
—— o—
I'iC
YacroTomMep
Fc B

L L
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6) H3IMEpPEeHHEe YHCIIA CAMHNL B NOCREMIOBATENLHOCTH

Fr A
—O0— o—
I'nc
YacroTomep
Fc B

Tabmua 5 - [lokasasua 4acTOTOMEpPa NPH M3MEPEHRH AARHBI K KoavecTsa equany T1CT1

IMTokaszauue Hokazaune
ICII 4acTOTOMEpa 1pu 44CTOTOMEPA NPH H3IMEPEHHH
n3MepeHnd munbl JICTT umcna enquuny B [ICIT
29-1 51 128
21 2047 512
21544 32767 8192
28 8388607 2097152

Ipu orcyTcTBUM B NpuGOpe BHIXOZOB, YKA3aHHHIX B BLILIEPHBENEHHON METONHKE,
NPaBUILHOCTE (OPMUPOBAHHS MCIBITATENLHBIX NOCIEAOBATENLHOCTER pOBepAeTCS MyTeM
coBMecTHOH paboThbi ¢ 3aBenoMo ucnpaBHbiM MO mo6oro Tina, npegHa3HAYEHHOro A
u3Mepennii Tex ke uumdpomeix curHanoB. IIpu coemuHeHuH ucneithiBaemoro I'MC u
ucnpaBioro MO M ycTaHOBKE aHANOTHYHBIX PEXHMMOB paboTHl He MOIDKHO HabnonaThes
nosBJieHus OmuGOK M HOJDKEH OCYIIECTBAATHCS aNeKBaTHHIH cyeT OwWHOGOK NpH pyvyHOM
pBefieHuy ux na THUC.

Tak xe npoBepsieTcss NPaBMIBHOCTE (OPMHPOBAHWA HM3MEPHUTENbHBIX CHTHANOB B
dopme nukna (n.5.3.3).

6.7 Ilposepica pabors: TUC or BHEHIHEro TAKTOBOIO CHTHAMA

TIposepka paGoret IT'MIC OT BHEWIHEro TakTOBOro curHana (n.5.4.1) npoBoaures no
CXeMeé PHUCYHKa 78 C NMOMOLIBI0 I€HEPAaTOpa CHHYCOMJANbHBIX CHIHAJNOB, OT KOTOpOro
NOAAIOTCS CUTHaJLl C HeoOXOAMMOH yacTOTOH H aMMIHTYZOH (C AOMyCKaMH COrnacHo
TEXHHUYSCKOH  HOKyMEHTaIuu). Yactota TSKTOBOTO CWTHaNa KOHTPOMMpPYeTCs

uacrotomepoM.  [lpaewmuas  pa6ora TMC koHTponupyercs mnyTeM u3MepeHus
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NpPaBHIbHOCTH (bopMHpona}mx HCMbITATNIbHBIX MOCIEAOBATENLHOCTEH B COOTBETCTBHH C
1.6.6 HaCTOALIEH METONHKH.

Tpoeepka paGoTel  npubopa OT CHHXPOHM3IHPYIOLUIMX CHTHANOB B  PeXHMax
COHAMIPABRGHHOTO M NPOTHBOHANpPABIEHHOro cThikos OLIK npoBomuTcs OT CreunansHoro
reHepatopa CTeHAOBOro oGOpyHOBaHHMA (HOMyCKaeTcA NpOBEJEHHe NPOBEPKH B 3THX
pexnMax paGoTsl PH TMHEHHBIX HCMIBITAHHAX OT peabHbIX CUTHAJIOB).

6.8 IlpoBepka popmbl UMY IHCOB HHGPOBOro CHrHANA

®opma umnynasca (11.5.2.3) unpoBoro cursana (aMMIKTYAR, AMHTENLHOCTb, BpeMs
HapacTaHMd M cnapga uMiryabca) Ha Bbixome I'MC  (Bbix.) npoBepsercs ¢ NOMOLgbI0
ocyuorpada no cxeme pucyHka 8. Fl3aMepeHHs peXOMEHIYeTCs MPOBOAMTDL MO CHTHANY B
BHAE | C HECKONbKHMH HYNAMH.

Ipumensiemblif  ocumiorpad NOMKEH HMETh BPEMA HAPACTAHHA  NEPEXOMHON
XapPAKTEPHCTHKY BTPOE MEHbIE LIHPHHBI (PPOHTA NPOBEPAEMOrO MMMYNIbCa, &8 TOYHOCTb
H3MEpeHUst aMInuTYRel - He xyxe 13%. Bxom ocummnorpada momkeH ObiTh HIH
BLICOKOOMHBIM (TOTZia FEHEpaToOp HAarpyXaercs Ha HOMHHANbHOE COTPOTHMBIIEHHE), WIK
HU3KOOMHBEIM (TOrZa npu HeobxoauMocT# ocumworpad momkexn momkmodarses x THMC
yepe3 COIIacyIomyo CXeMy).

Pucynox 8 - Cxema pist H3MEpEHHR NAPEMETPOB UMY ICOB

ruc

6.9 Ilporepxa npasubHOCTH (opMHpoBaAHAS KOO8 BhiXoxHoro curuana IHMC

ITpaBunbHocTs  GOpMHPOBaHHS KONOB BbixomHOro curiama THC (n.5.2.3)
nposepsercs ¢ nomowbio ocuusuiorpada no cxeMe pucytka 8. Jlna yno6ersa HabmoneHus
KOZIOB Ha JKpaHe YCTaHABIMBACTCA CTPYKTYP2 MCIILITATENbHOM NOCIEROBATENLHOCTH B BHAE |
C HECKONILKMMH HYIIAMH.
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[lpaBunvuocTs GopmupoBanus  curnana OIK  nposepsercs B pexumax
NPOTHBOHANPABIEHHOTO H COHANpABICHHOrO CTblka, T.6. 63 TaKTOBOTO M OKTETHOTO
CHFHAJa H BMECTE C HAMH.

IlpoBepsercd Taxke cTPYKTYpa CHHXPOHH3HPYIOLIErO curHana (Takr + OkTeT) Ha
GOOTBETCTBYIOLLEM BLIXOIE B PeXHME NPOTHBOHaNpasiaedHoro croika QLK.

6.10 ITposepxa npaBuAbHOCTH BBeAeHns omubok no Guram

IpaBwicHocT BBeHeHus owubOok no Guram(n.5.4.2) B shixonHo# curwan 'UC
(3HayeHHe KanuGPOBAHHBIX OMMOOK) MOXET NPOBEPATLCA 1O  METONMKE I1.6.6 nyTeM
H3MEPEHNs KONMHYeCTBA €HHMLl (MM Hy/IeH) B HCHBITATENbHBIX TOCAEAOBATENLHOCTAX NPH
BBEACHHBIX BPY4HYIO OLIMOKax.

ITpu orcyrcTeuu B ucnibiTbiBaeMoM M C Beixonos, HEoGXOAMMBIX Aff MCHLITAHME 1O
yKa3aHHOH METORHKe, NpOBepKa NPaBHILHOCTH BBEACHHS OLIHGOK NPOBOANTCA MO 33BEXOMO
ucnpasiomy HO moboro tuna, npeAHa3IHAUYEHHOTO AN H3MepeHMil Tex e HU(POBLIX
CHIHAOB.

Beegenne omub0K Kkoma ¥ oWHGOK B MUKIOBKIN CHHXPOCHTHAM NPOBEPAETCA TaKXKe
no euettvemy 1O,

6.11. TlpoBepka cobcrBennoro ¢asoporo apoxanna curiania va sbixoae F'MC

Co6cTBenHoe ha3oBoe mpoxanue curnana Ha Boixone THC B pexume Ges pBenenns
dazororo nppoxanus (5.4.4) npoBepseTcs NpH INOMOLUH  AHANH3ATOpA  CHEKTPa,
TIONKIMIOYaeMoro k Buixony (Beix.) renepaTopa no cxeme pucyhxa 9. IIposepka nposoautcs
AIpY YCTaHOBJIEHHH CTPYKTYPHI BLIXOJHOTO CUTHaNa B BHAE NOCIeNOBATEeNLHOCTH eaAnHKL. Ha
JKpaHe aHanu3aTopa HAOMOMaeTCd CNEXTP HCCIENYeMOTO CHTHalia BOKPYr MOJYTaKTOBOH
4aCTOTHI CUTHANA.

IlpuHuMas BO BHUMaHHMe TO, YTO pa3max COGCTBEHHOTO (haloBOro ApoXaHMA MHOTO

MeHblile TakToBOro HHTepBana (TH), ee moxuo onpeaenuts B TH no gopmyane:

Y =0,327 - B/A,
rae A - aMIIHTYIa OCHOBHO# CHIEKTPaIbHOM COCTABIAIOLLIEH;
B - Haubonbulas aMNIMTYZa NapasuTHLIX COCTABAAIOUIMX B AMANIA30HE YaCToOT,
OTCTOALLHX OT 44CTOThl OCHOBHOH CreKTpanbHOH cocTaBIAOMeH RO
-1 (5-10)%.
Monoca o630pa awanu3aTopa ClEKTPa YCTaHABNMBAeTCH WHMPHHON no 15-20% ot
YacTOThI OCHOBHOM CNEKTpanbLHON cocraBmsloweil, noxoca nponyckanus 3-10I'u. Ilpu

HeOBXOMMMOCTH JOJDKHA MNPUMEHATLCA COrjlacyoumas cxema.
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Pucynok 9 - Cxema nposepks cobcrsennoro gazosoro apoxanun

Cornacylowas cxema

Brix -
——Oo——— {200m .- ‘—-————o—j
1§5(e Pocum, : Ananu3aTop!
. 500M crekTpa
i 7 HecuM.

i

6.12 Visamepenue norpeliHocT  pasMaxa BBOAMMOro (azoBoro ApoXsHHA

TorpewHocTs pasmMaxa BBOAMMOTO (a3oBoro Apoxanus (11.5.4.4) NpoBepsIOT ¢
NOMOUILIO COOTBETCTBYIOMICTO KamMepuTens $a3oBoro APOKARUS, CAYKALIErO ITANCKOM, UK
no cxeme pucyska 10 npu noMolun AByXKaHajibHOro ocuMsuorpada NpH nojaye Ha OUMH
KaHan cursana TaktoBoi yactoTs! ¢ BuixoZa Fr HC, a Ha Apyro# - cursan ¢ Beixoaa
(Buix). [lna ynob6crpa xabmonenns (a3OBOro IPOXAHHMS DPEKOMEHAYETCS HCMONb3OBATh
curHan B kofie AMI co crpyKTypoii B BUAE SRHHHLLI C HECKONMbKMMH HYIAMH (He Menee 3).
Ha 3xpane ocuunorpada nabmonaercs pa3mbiThili QPOHT BBIROQHOTO CHrHana npuGopa.
LlnpuHa pa3MBLITOCTH CPABHMBEETCA C TAKTOBBIM CHTH&JIOM Ha BTOPOM KaHaie
ocuunnorpada M TPOBEPAETCA  COOTBETCTBHE YCTAHOBNEHHOMY 3HAYEHHIO BBEAEHHOTO
tasosoro apoxkanus. YacTora BBENEHHOrO (pa3OBOro APOXAHHMA YCTAHABAMBACTCA MIHM Ha
HCIbITYeMOM NpHOOpe, WM Ha BHEHIHEM IE€HEPATOPe, NOAKIIOYEHHOM K COOTBETCTBYIOMEMY
BXOZY MOAYIHDYIOLIEro CHrHama (B 38BHCHMOCTH OT NPEJyCMOTPEHHOTO BapHaHTa
o6pazoBanus Ha3oBoro ApoKaHui).

Pucynok 10 - Cxema npoBepiki BBOIAMOT0 (Ma30B0ro JPOXaHHS

Cornacyiouias cxema

Fm Bux .. " A
—o0— — o———i 120 Om T — ]
Teneparop ruc PoomMm. o Ocumnwtorpa
CHIHAJIOB i i 50 Om
: T 50 Om: b
—opo Fr ;7 HecM; 0—

L L
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6.13 I1posepka mOrpewHoCcTY CueTa oumbox u NPoBepKa K3Mepenns KoIPpPuunenTa
ommbox

Ipoeepka norpemsocT cuyera omwmbok W NPOBEPKa HIMEpeHHs Xoad¢uuneHTa
ownbok (n.nm. 5.5.1-5.5.8) npoBonuTcs no cxeMe pucynka !l ¢ NOMOMBIO ATTECTOBAHHOTO
FTHUC (MoXHO oOT HCNbITHIBAEMOrO npuGopa MOCAE MPOBEPKH €ro MapaMeTpos), no
CHTrHANTY ¢ KanubpoBaHHO# ommbkoit. IlpoBepka NPOBOAMTCA Kak NpH BHYTPEHHeH, Tak u
npy BHemiHeH cuHXpoRm3auud MO oT curHama ¢ 3aJaHHBIMH JONYCKaMHM MO YacTOTe M
aMILUIMTYIE.

Hsmepenus npoBOJATCH B pasAHyHeIX peXuMax paboTel,  ONpenensieMbix
TeXHHYECKOfi moxyMeHTauue#, 3a (UKCHPOBaHHLIH WHTEpBas BpPEMEHH, AJNA KOTOPOro
OnpeAeNeHbl pacueTHHIE 3HA4Y€HHs mposepsemoro napamerpa.  Ilposepka pomxna
NPOBOAMTLCA INPH BBENEHMM 34TYXaHUA BO BXOKHOM CHTHan CO  3HA4YEHMEM,
COOTBETCTBYIOUIHM TEXHHYECKOH HOKYMEHTaLUH,

Wamepennbie 3nauenns  xosboduumenta omubox H KOmHuECTBA OWHGOK
CPaBHHMBAIOTCA C PACYETHLIMH JUIS 3aHAHHBIX YCIOBHH H3MEPEHHUSI.

IpasunbHOCTL OmMpenenenus mokasaTenei OWNMOOK ONPENENAETCS AHANOTHYHLIM
obpasoM MO CNOXHOMY KanuOpOBaHHOMY CHrHANY (QHKCHMPOBAHHOW IIHTSILHOCTH C
HEPaBHOMEPHEIM NOTOKOM OIIHOOK.

TlpoBepka uHOMKauuu JeeKTOB NMPOBOOWTCH NyTeM HMHTALHH 3THX COCTOARHMi
BPYYHYIO WIA OT RONONHMTENLHOTO eHepaTopa CTeHAOBOTO obopynosanus (momyckaerca

NPOBEPKA HHIMKALKK HEKOTOPBIX COCTOSHMIH NPH JHHEHHBIX HCNILITAHAAX).

Pucynox 11 - Cxema nposepxu mamepenns omnbox HO

Boix Bxon
A% e ———sme. 0_—
ruc Marasux Ho
ITATOHHLINA 3aTyXaHui
o—— O

6.14 [posepka ycroiiuusocTn HO x ¢asosomy ApOXAHHIO BXOJHOIO CHIHAJIA

YcroiiumBocte MO x  ¢dasoBomMy JpOXaHMIO BXOAHOrO curHama (1.5.5.9)
NpoBepAETCs MO cxeMe PUCYHka 12 myreM nomauu oT xanuGpoparsoro T'MC curmama c
BBENICHHBIM (a30BLIM OPOXAHHMEM,  COOTBETCTBYIOLUIMM MaKCHMANBHO ROMYCTHMOMY

3HAYEHHIO IVIA MAHHOro crhika (cormacHo TpeGoBauuam TOCT  26886). Ecnu ato
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npenycmorpeso B 'HC, pBon $a30BOTO HpoXaHus OCYLIECTBAAETCH C NOMOIIBIO BRELIHErO

reHepaTopa CHHYCOMIANLHOIO CUrHana. McnbiTasHe cuuraerca BbIACPXAHHLIM, €CHH Ho

NPaBUILHO HIMEPAET OWHOKH No MeToRMKe 11.6.13.

Pacynox 12 - Cxema nposepkn ycroiiuusocry MO x dazosomy apomannio

; Fm

: —_—
. Feneparop -
CHrHanoB

6.15 Iposepica npaBuibHocTH pervcTpauns MO uncna npockanb3siBanuii

Ipoeepka npaBmwibHOCTH perucrpauun MO 4yHena npockanb3svisanuit (n.5.5.10)
NpOBOAMTCA MO  cxXeMe pHcyHka 1l no u3meputenbHoMmy cursany B supe I[ICII,
noaasaemMoMy oOT arrectopaiinoro I'MC npu seenenun N nononuurenshbix 6uToB, rae N -

HeCKONbKO 3HaueHuii ot 1 no 64.

r'uc

HO

N
Brix

(e

Bx
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OoCT

Ilpunoxenne A

(cnpaBouHoe)

OMPEJAEJIEHUS [IOKA3ATEJIEN OIIMBOK U JPYI'YIX [IOHATHH,
UCTIOJIb3YEMBIX TIPU AHAJIM3E PE3YJIbTATOB U3MEPEHHUA

1. Kpumepuu 0 6x00a 6 COCIMOsHUE REZOMOBHOCINU U 6bIX00Q U3 HE20
Pexomenoayuu -T G.821, G.826, M.2100

1.1 Tiepnon, BpeMeHn HETOTOBHOCTH - KOJIMYECTBO CEKYHJ, HErOTOBHOCTH (unavailable
seconds US) ! - Bpems B CeKyHOaX, KOTOpOe HauKHaeTcs ¢ HauanoMm 10 mocnenoBaTenbHbix
CEKYHH, NOPAaXEHHBIX oum6xlaMu (SES) 2. DTH [ecaTh CEKYHE CUHTAIOTCA YaCTBIO BPEMEHH
HeroToBHOCTH.  HoBwlil nepuon BPEMEHH TOTOBHOCTM HAYMHACTCH C HAYANOM NecATH
NOCEHOBATSNbHBIX COOBITHHE, He apnsiolxes SES. Aru 10 CEKYHJI CUMTAIOTCA YacThlio

BpPEMEHH 'OTOBHOCTH.

1.2 Bpems rorossoctn (available seconds AS) - Bpems B ceKyHOax, PaBHOE Pa3HOCTH
nepuona usMeperui TH3M ¥ nepuona BPEMEHH HETOTOBHOCTH:
AS = Tuzm- US

2_Iloxazamenu ouu6oK, HOPMUPyeMble 8 0OR2QBPeMERHbIX HOPMAX
HQ Yyu bie Cem. aKING} Nej bonee suicoKUX ROPAOKO

(8 coomeeincmeuu ¢ Pexomendayueii MC3-T G.826)

2.1 Koabduuuent ouinbox nio cexyHnam ¢ omnbxamu (E

Ornowenne cexyHn ¢ omnbkamu (BS) x obuiemy KONMHYECTBY CEKYHX B TeueHue
BPEMEHH I'OTOBHOCTH 33 GHKCHPOBaHHbIA KHTEPBAN H3MEPEHHA.

Cexyuna ¢ omnbramu (ES)

OnsocexyspHblil HHTEpBa C OfHUM HiH Gonee Gnokamu ¢ olubxamH.

Baok ¢ omubiama (EB)

Bnok, B koropoM onuH uny Gonee GAT ABNAIOTCA OWHGOUHEIMH.

! 3nech U fanee B CKOOKAX yKa3aHbl MOKAYHAPOIHbIe 0603HaTCHHY NoKa3aTenci omHbOK H PYTHX
noHATHH, HCMOMb3yeMbIe B 38PYOEKHBIX CPEACTBAX HIMCPEHHIA.
1 Tlonstue SES paammuaerca B Pexomenmaumax G.826 n G.821 (M.2100) - eM.mxe.
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Ipumedanne - PexoMergyeMbic 3HAYCHHS BCIHYHHBI 60KOB JUIS TPAKTOB pPadHUHOH CKOpOCTH
yka3aHb! B Ta6amuie 4 HacTosMiero CTaHNApTa.

2.2 Ko HMeHT OWHOOK O CeKyHZIaM, NOpPaxe K E.

OrHouleHKe ceXyHz, nopaxeHHbIX omnbkamu, (SES) k o6ieMy KOIHYECTBY CEKyHN B
TeyeHHe BpeMEHH FOTOBHOCTH 33 PUKCHPOBAHHbIH HHTEPBAJ HIMEPEHHS.

Cexynna, nopaxessag omubicamu (SES)
Onnocexkynnusii HHTepBan, conepxaumii 230% Gmokos ¢ owmubkamu WiH, no
Kpaiineii Mepe, OfHH NePHOA C cepbesnbiMH Hapywennsmu (SDP). SES pxoaur B
COBOKYNHOCTS ES.
Ileproa c cepbeanbiMu HapymenHsmd (SDP) sgmserca KpaTKOBpPEeMEHHBIM
NepHONOM, IPOAOIKAIOLUMMCH B TeYeHHE YeTHipex CMEeXHbIX ONOKOB, HO He
MeHee | MC, B Te4eHHE KOTOPOTO TPakT He paborocnocobeH.

Tlpuneaanne - TpakT MOXET CIHTATBCA HEPaGOTOCIOCOGHIM, CCITH IPOHCXOMAT MPOMNANAHAS CHIHANA

HIH BCC CMEXHBIC GIOKH MOpaMcHel omHOKaMH ¢ BBHICOKEM  Kod(dmumenTonm (BER) (manpmmcp,
>10-2). 310 cOCTOANKE OLICHMBACTCA TIYTEM PEIMCTPAIMM AeheKTOB (UM HIXE).

.3 Ko HT QOHOBEIX O 110 GsoKal E

Ornowenne poHoBeix omuboxk no 6noxam (BBE) k6 BceMy xonuuecTsy 6/10KOB, B
TEYEHHE BPEMEHH FOTOBHOCTH 3a (PUKCHPOBAHHLIA MHTEpBAN H3Mepenus. Ilpu  cuere
obuiero xonuuecTsa 60KOB HCKIIOYAOTCA Bee 610KkH B Teuenue SES.

Donosan omnbxa no Groxam (BBE)
bnok ¢ own6xamn, He sBasioluics yacteio SES.

2.4 [Tapamerpbl, MCHIONL3 e OLICHKH Noxa3aTenei o Ge3 n; b
CBA3M

2.4.1 Auomanum

Cocrosnus aHomanun 6e3 npeKpalleHHs CBA3H HCNONBL3YIOTCA A ONpeleNeHus
nokasareneff owMOOK TpPaxKTa, KOTAR TPAaKT HE HAXOMMTCA B COCTOAHMH Aedexra,
Onpenenenb! CleAyiowne JBe KATErOPHH aHOMAHH, OTHOCALIMXCS K PUXOAALIEMY CHTHANY:

al UMKIOBBIH CHHXPOCHTHAN C OWUHOKAMH;

a2 6nok ¢ own6kamu (EB), o6GHapyxeHHblH C IOMOLIBIO METONOB BCTPOCHHOTO
KOHTPO/A (UHKIMYECKHH KOHTPONbL H3GBITOYHOCTH, NMPOBEPka Ha YETHOCTH) -
He NPHMEHMMA VI TPAKTOB THNA 2 K 3 (CM.HHUXe).
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2.4.2 Jedexrol

Cocroanns IOedekra Ge3 npekpaineHus CBA3W MCMONBL3YIOTCA, 4TOOb OGHAPYKUTHL
M3MEHEHHE COCTOAHHS KayeCTBEHHbIX NOKa3aTeneil, KOTOPOe MOXET NPOH3OHTH B Tpakre.
Onpenenessi clieayolye TPH KaTeropud AeeKToB, OTHOCAIIKUXCS K IPHXOAALIEMY CHTHATY:

dl  nponananue curuana (LOS);

d2  CUrHaN MHAWMKALMH asapuitHoro coctoanus (AIS);

d3  nponanauue uuKOBO# cunxpouusaumu (LOF).

Onpenenesus KpuTepueB Mns coctoshus paepekrob LOS m AIS  nann B
Pexomenpauuun MC3-T G.775, a pedexra LOF rtaxxe B Pexomennauuax cepuii ot G.730 no
G.750.

2.4.3 ®opmupoBanue NOKa3aTesiel OMKUOOK B 3aBHCHMOCTH OT THMNA TPaKTa

B 1abn.A.|l npuBefeHLl npasuna, MO KOTOPHIM JTOMKHLI (GOPMHPOBATHCA IHAUCHHA
nokasateqeii ownbok, MCXOHNd H3 3aPETHCTPHPOBAHHLIX AHOMANMH M [HeeKTOB, s
MMEIOLLMXCA Ha CETAX CBA3M CTPAHB! THIIOB TPAKTOB.

B 3aBuUCHMOCTM OT THNa CpeACcTB KOHTpons Oe3 npexpaiucrus ceasu (BK),
AMEIIMXCA B annapaType ofpa3oBaHMs TpakTa, MOXET OKa3aTbCi HEBO3MOXHLIM
noJlyyeHHe Bceil COBOKYNMHOCTH NapaMeTPOB KAYeCTBEHHLIX Mokasarteneit. Moxer Gbith
ONpeNeneHO TPU THIE TPAKTOB:

Tun 1: TpakThi ¢ UMKIOBOM U B110XOBO# CTpYKTYpO#

O6ecnieunpaerca onpeneneHue ¢ nomouibio cpencts BK Beedt coBoxynHoctw
nedexros ot d1 xo d3 u aHomanwuii al u a2. IIpuMepaMn OaHHOTO THNIA TPakTa
ARIAIOTCA: IepBUYHbIe H BropHuHble TpakThl ¢ CRC (ot 4 10 6) B cooTBETCTBUM
¢ Pexomenpauueii MCI-T G.704; yersepHuHble TPaKkThl ¢ OUTOM NpPOBEPKH HA

YeTHOCTb Kaxbii LMKI B cooTBeTtcTBMM ¢ Pexomenmauueit MCO-T G.755.

Tun 2: TpakThi ¢ HUKAOBOHK CIPYKRTYpOi
O6ecneuynsaercs onpenenesyue ¢ nomouisto cpencrs BK Bceit copokynnocrn
nedexto ot dl no d3 u anomamuii al. [IpuMepamMu NaHHOTO THNa Tpakra
ABIAIOTCA THIOBbIE CETEBbIE TPAKTHI OT NEPBHYHOrO [HO HY€TBEPHYHOrO B
cootsercreun ¢ I'OCT 27763-88.
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Tun 3: TpakThi 6€3 HHKIOB

OGecneuupaerca onpenesnenne ¢ nomomwbio cpeacts BK  orpanuueHBo#

copokynuocTH edexrop dl u d2, xoTophle He BKIIOYAKOT MpoBEPKY nioboit

oumbkHu. He wumeercs koHTpOoma uUMKIOBOTO CHHXpocurhHana (FAS).

Ipumepom mamHOro THMAa TpakTa MOXer OHiTh wubpoBOl KkaHan,

NpenaocTasnseMbiii norpebutemo, o6pa3oBaHHLIHE B  HECKONBKHX TpaKTax

bonee BLICOKOTO nopsaaké, COENHMHEHHBIX NTOCNICAOBATENBHO.

Ta6umua A.1 - [TapameTpni H KpHTEPHH OLICHKH Pe3Y.IbTATOB H3MepenHil

Tun Ilapamerp

Kputepuu OUEHKH Pe3yNbTATOB HIMEPEHHI

ESR

ES oTMedaercs TOrRa, KOrna B TeueHHE ONHOM CeKyHObI
BO3HHKAET, N0 KpaitHell Mepe, ONHA aHOMAaJIHA 8] HIIH
a2 unu onus pedexr ot d1 go d3

SESR

SES orMeuaercs TOraa, KOrja B TeMEHHe ONHOH
CeKyHObl BO3HUKAET, 10 KpaiiHed Mepe, “X” aHOManui
al wim a2 wiy opun nedexr or di go d3

(npumevanun | 1 2)

BBER

BBE ormeuaercs TOrjaa, KOrzia B Te4eHne OnHOMH
CeKyHIB! B Oi10Ke, He ABNAIOIIMMCS 4acThio SES,
BO3HHKAET aHOMaNus al unu a2

ESR

ES oTMeyaercs Torna, KOraa B Te4eHHe OQHOM CeKyHAbI
BO3HHKAET, MO KpaliHel Mepe, OAHAa aHOManuA al uiu
omu nedekr ot d1 mo d3

SESR

SES ormeuaerca Toras, KOraa B TeYeHKHe OQHOR
CeKyHOBl BOSHHKAET, 0 KpaiiHelk Mepe, “x” aHOMaJHi
al wunu ogud pedexr or d1 no d3 (npumeyannue 2)

SESR

SES oTmeuaercs TOraa, Koraa B TeYEHKE OAHOH
CEeKYHAbl BO3HHMKAET, 110 KpaitHed Mepe, ONHH AedexT
o1 d! win d2 (npumeyanue 3)

TprMeganmn

| Ecnm B TeueHMe uHTepBajia omHoro 6moxa BolHmKaer Golice, yeM OJHA aHoMaiMs al wmH a2,

MO/DKHA OTCINTHIBATHCA OHA SHOMAMMA.

2 3pavenus “X” I TPAKTOB PA3HOro MOPAAKA YKa3aHLI B HOpMax Ha NHQPOBLIC TPAKTHI.
3 Ouemxn ESR u SESR pomxHu ObITh MACHTHuHBI, Tak kak coburtime SES spnsercs wacreio

COBOKYMHOCTH cobnrruit ES.
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3 Iloxa3amenu owuGoK, HOpMUPyembie 8 00A208PEMERRbLX HOPMAX

HQ 0cHO6HOI yudpoeoil kanan
(8 coomeemcmeuu ¢ Pexomenoayues MCO-T G.821)

Cexynaa ¢ omubxamu (ES)
OnHocekyHRHBIA HHTEpBaI C OAHOM Mt Gonee ownbKamu.

Cexynja, nopaxennasn omundramu (SES)
OnnocekyHnublit MHTepBan, cpemuuii ko3dduumenr ommbok no Guram B
xoTopoM >103, SES Bxomut B coBokynHoCTh ES.

ITpumedanue - U ES, u SES perucTpHpyioTcs B T€IeHHE BpeMEeHH roToBHoCTH (11.1).

4 Iloka3sarenu omubok, HopMupyempie B Pexomennauuu MCO-T M.2100
4.1TTapamerpsl nokasareneii omu6ox (ES/SES) npu ouenke 6e3 npexparlienus cea3m
4.1.1 Anomanuu:

FAS ¢ owubxaMu -~ OBoMuHbie OwMOkM B Ju06omM OuTe/CIOBE LMKIOBOro
CHHXPOCHTHANA B TeueHHe |-CEKyHAHOro MHTepBana;

E-6uthl - 6uTe unmukauuy 6noxa CRC-4 ¢ omnbkamu o6paTHOro HanpaBieHus;
yOpapJIsieMble IPOCKab3bIBaHAA.

4.1.2 Jetextni:

LOF - noteps UMKNOBO# CHHXPOHHIALIHH;

LOS - nponananue curiania;

GuroBele owuOk# B UMKIOBOM cHHXpocurHane - Ecau ofopynosanue MOXer
o6HapyxuTh ABoMunble omnbku B cioBe FAS, Torna SES moxer Gbits OGHapyxXeHa npu
HCIIONL3OBAHMK 3alaHHOTO 3HaueHHA. Ecianm o6opymoBaHue MOXeT OHPENeNHTh TONBKO
Hapywenue cnosa FAS, toraa to xe yucno HapyumenHeix cios FAS npusoaut k SES;

A-GuTHI - HHAMKaUHA aBapHifHOro cocroanus (AIS) manpuero koHua;

RDI-6uTe! HHOHKALKY HepeKTA Ha AANbHEM KOHLE.

4.1.3 ®opmuposanue _ nokazaTeinedi oWHBOK Ha OCHOBaHMM HHpopMauuu 06
aHoManusax u nedexrax 6e3 npekpaieHns cBA3Y B 3ABHCHMOCTYH OT_TH1a TPAKTA

3HaveHua nokasaresed OWMOOK BhIPaOaTBIBAIOTCS Ha OCHOBAaHHM  aHalH3a
3aUKCHPOBaHHLIX aHOMaMA ¥ nedekTOB s l-ceKyHZHOro MHTepBana. B cmyvae
aHOMalKH, Xak npasuno, dukcupyercsa ES, B cnyyae nedexra ES u SES. Kpurepus oueHKH
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ana ES u SES 3aBHCAT OT THM2 TPAKTA H anNapaTyphi ero o6pa3oBanus (T.€. UCHONb3OBAHHA
6uT 1 - 8 mis uenell  kouTpons). B T1abm.A.2 npubenenbi KPHTEDHHM i OueHxn 6e3

NPeKPallieHus CBA3M A Pa3TN4YHLIX UHQPOBIX TPAKTOB.

Tabnnua A.2 - Kpurepun ouenxn napamerpos ES/SES 6e3 npexpatnenss csasu

Kpurepun onenxu napamerpos ES/SES
Cxopocrs | Uadopmanms (anoManuu K fedexTsI B | c)
nepenayn B GHTax Ipumeyanue
xburfc 1 -8 yuwia AHoMan B ITokasaresu | TToxasatenu
. nedexrn omubok B oumGok B
B l-cex. MHTEpBaJIe | Hanp.npueMa | Hamp.nepegayu
2043 FAS 21 LOF ES + SES . Komuectso
(6e3 CRC-4) | A-ur >1 LOS ES + SES - ES nepenam
G.704 >1 AIS g +8SES - OrpaHuIcHO
21 FAS ¢ omm6x. - CekyHIaMH,
228 oumbox FAS |E5+ S_F‘S ES+ SES "S"gsc’m“‘“m"
>1 RD] 61t X
2048 CRC-4 >1 LOF ES + SES . Koangectso
(cCRC-4) |E-6uth >1 LOS ES + SES - ES nepemauu
G.704 FAS >1 AIS ES + SES - OTpAHHYEHO
A-bur 21 6moxa CRC-4 | ES COKYHIAMH,
¢ omHbxamu ES + SES - OTHOCSIMMHCA
>805 6110K0B - k COBOKYMHOCTH
CRC-4 ¢ owmbK. B SES
21 E-Gura ES +SES
2805 E-6ut ES + SES
21 RDI 6uT
8443 FAS >1 LOF ES + SES - KomnnuectBo
RDI >1 LOS ES + SES - ES nepenayn
G.742 >1 AIS ES + SES - OrpaHHyYeHo
>1 FAS ¢ omm6k. |E . CCKYHRAMH,
>41 oumbox FAS |ES *SES - OTHOCHLIMMHCS
»i RDI 64T %) - ES+SES |xSES
34368 FAS >1 LOF ES + SES - Konuuecrao
RDI 21 LOS ES + SES - ES nepenaun
G.751 >1 AIS ES + SES - OFpaKH4eHo
21 FAS c oumbk. gg +SES - CEKYHAAMH,
252 ommnbok FAS . ES N SES ogﬂggmmmucs
| >t RD] 6t *) X
139664 FAS >1 LOF g + ggss . Konmuuecrso
RDI-6 >{ LOS + - ESn 44
G75] 21 AIS ES + SES -~ orpmo
21 FAS c otm6ik. gg +SES - CEKYHIIAMH,
oo ras (7S5 o
2dd RDI 6ur *) X

*) Hopma na xoimyectBo RDI 6HT B ceKyHAY HE OMpeeicHa
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4.2. Ilapamerpst noxasareneif owmbox (ES/SES) npu ouenke (u3smepenusx) ¢
TpexpalieHneM CBI3H

[Tapamerprl ES u SES onenusaiorcs no aHoManusm y aedekTaM ¢ [peKpalieHHem

CBA3H, HOJNYYEHHBIM OT CPCACTB H3IMEPEHHUA 3d COOTBCTCTB)’!OH.lHﬁ NEPHOA HHTEI'PALHH.

4.2.1. AHoManuu

OcHOBHas aHOMaNHuA - oluuOKa B eAHHHYHOM HHTEpBane (6uTe).
I1p# ¥cnoNb3OBAHKMYM U3MEPHTENLHOrO CUrHaNa, ¢hOPMUPOBARHOTO B BUOC HUKIIA,

BO3IMOJHA OLIEHKa HEKOTOphIX “aHoManui 6e3 npexpallesus cBasu” (m.4.1).
4.2.2. Jedextnl

IToTeps CHHXPOHHM3ALMH MOCIEAOBATENBLHOCTH, BOSHHKAIOLAs B clyyae:

MaKeTa NHTEHCUBHLIX OWHNBOK 6OMbINOHK AUTENLHOCTH,

AIS 6onbutol AIUTENEHOCTH,

HEYNpapiseMoro Npockanb3biBaHus 6uTa,

AponajjaHus CHrHaa.

Ips HMCIONb3IOBAHHH H3MEPHTENBHOrO CMrHana, cOpMHPOBAHHOrO B BHAE LMKIA,
BO3MOXHA OLEHKa HEKOTOPHIX “nedexTon Oe3 npexkpainenns cessu” (n.4.1.2).

4.2.3. ®opMHpoBaHKe NoKasaTeNei oMGoK B CPEACTBAX HIMEPEHUA

Tak Kak B CPEACTBAX M3IMEPEHUA OOBIYHO UMeETCA NOGUTORBOE pa3peleHHe, OCHOBHOH
kprrepuit onenky ma napamerpoB ES u SES momkeH Gbith:

ES - 1-cexyHaHbIH HHTEPBAN ¢ omMOKkaMH 21 GUT;

SES - 1-cexynnHbiit uuteppai co cpeauum BER (KOGuT) 210 3.

TipamMeuanue - U ES, u SES perscTpupyioTes B TedeHHE BPEMEHH FOTOBHOCTH (f.1).

Kpome Toro, ecnu B CPeNCTBaX MIMEPEHHIl HCMONBIYETCS WIMEPHTENBHLIE CHrHan B
pune IICII, xoTophlit BeraBisercd B CTAHIAPTHIOBAHHBIN CUrHan TPAaKTa, MOXHO TakxXe
HCI0J1530BaTh AONONHUTENbHBIN KpHTepHi oueHkn ES/SES B cootseTcTBHH € HHpOPMauHeii

6e3 npexpalleHHs CBA3K N0 aHOMAIHAM M JedekraM cornacHo n.4.1.3.

OnHxako, ecn¥ B CPEeACTBAaX MIMEPeHHH MCIONLIYeTCH W3IMEPHTENbHLIH CUrHan, He
cpOpMUPOBaHHBIH B BUAE LHKN4E, T.€. OH He BCTABIAETCA B CTAHJAPTH3OBAHHBLIA CHrHAN
TPaKTa, TOrAa eQMHCTBEHHOH NONMOMHHTENbHON MHdopMauueil 06 aHoManuax 1 aedexTax,

KOTOpas MOXeT ObITh IIPHHATA BO BHMMaHHEC, ABIAIOTCA:
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aHOMaNuM - Hapylenns WHTep(eiicHOro koma (B COOTBETCTBHH C PexomeHpaume
G.703);
nedextnl - AIS, LOS.

B uacTHOCTH, cuMTaercd, YTO |-cexyHummiii uuTepBan ¢ 21 LOS otHocutea x SES (n
ES).

[ipumeganne - CunTaercs, aro AIS (CHMAC) Moxer daxtruecky spidnisaTs BER » Tedenne 0,5 ero
Jrembyoctd, Ecmt AIS HMeeT BOCTRTOMHYIO UIMTEIBHOCTS, 9T06b! Bhi3BaTh BER 2 10 -3 B kakoM-mi6o 1-
CEKYHIHOM HHTEPBAIC, OH MOXET CIHTaTbea cobbITreM NMpu clicHKe napamerpos SES (+ES). Opuaxo, curnan
€O BceMH GHTaMM, KPOME LIMXIOBOIO CHHXPOCHTHANA, B COCTOAHMM |, He Xo/keH GHITH onGouHO MPHNST 33
AlS.
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Ilpnnoxenne b

(o6a3aTensHOE)

MMPABUJIA ®OPMUPOBAHHA NIMEPUTEJIBHBIX CUTHAJIOB
B BUJE TUKJIOB LIMOPOBBIX CUTHAJIOB

1.Inxnb! nudpoBLIX CHTHANIOB CO CKOPOCThIO nepenaun 2048 x6ut/c (PexomeHpanus
MCO-T G.704{2))

1.1, Huxnet Ges npouegypsl CRC-4 ¢ obecneuenueM curHanusauus no oduiemy
KaHamy

B sTOM Cimyyae cTpyKTYpa UuKia JOIDKHA GBITH clemyoueit:

Kanansubiii Kauaneusie Kananenbiit KananoHbie
uHTepsan 0 uHTepBaNDL 1-15 #HTepsan 16 uHTepBans 17-31
1001 1011 HcnpiTatennuas Hcnvitatensnas Hcnbitatenbhas

NOCHEAOBATSIBHOCTDL | NOCAEAOBATENLHOCTD | NOCIHCHOBATENILHOCTD

11AS SSSS VicneiTarennHasn Wcnbitarenpuas Ucnsiratenbyas
NIOC/IeNOBATENBLHOCTL | NOCHENOBATENLHOCTD | NOCNEAOBATENBHOCTS

IIpuMeyaHus - A -MHIMKALHA apapHIHONO COCTOSHUS HATHHCEI0 KOHIIA;
S = caoborbie GuThI.

1.2.  Uuxnet Ges npouenyps CRC-4 ¢ ofecneyenuem  CHTHANM3ALUMM  TIO

BBIAGNCHHOMY KaHaiy

B aTOM Cityuae cpykTypa UHKIA JOIKHA GbITh CIEAYIOWEH:

Kanansublit KauaneHbie Kananbuelit KananpHbie
nHTepsan 0 HHTepBaibl 1-15 uHTepsan 16 nHTepBanst 17-31
1001 10114 HWcnsbiTatensHas abcd abed HUcnwirarensras
NOCHENOBATENLHOCTh NOCNEeN0BaTENbHOCT
11AS SSSS Ucnbitatensuas abed abed HUcnbitatenshad
NOCNEN0BATENbHOCTD NOCAENOBATENLHOCTD

IpuMedanns - A = puAVKaIMA aBapUHOTO COCTOSHHA ANLHETO KOHIg;
S = cpobommbie 6HTH;
8, b, ¢, d = GuTH cHrHAaBaUUK
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1.3, Hmkmsr ¢ npoueaypoir CRC-4 ¢ obecrieyenHeM CHIHaNH3aUMH 0O
3biIENIEHHOMY KaHaly

B 3toM cryuae CTpyKTYpa LHKAA DOIDKHA OBITH Clenyrowlel:

KananpHbiit Kananssvie KaunanbHpiif KanansHble
uHTepBan 0 HHTepBanei 1-15 HHTepBan 16 uHTEpBaNkl 17-31
C001 1011 HcoeiTatensHas abed abed HUcnbitarensuas
NOCAENOBATENbHOCTS NOCNEAOBATENBLHOCTD
C1AS SSSS _ Mcneiratenbhas abed abed HcnbiTaTenbras
nocnegoBaTebHOCTD NOCHEAOBATENBHOCTD

Tpumedarmd - C = 6UT MAUIYECKOro KOHTpONA u3bbrroanoctn (CRC-4);
A =pHmxannd asapHiHOro COCTOSHHY AABHEr 0 KOHLIA;
S = cBoGomubie OHTH;
a, b, ¢, d = 6yl curHamIzaUmH

2. Huimel uudpoBbIX CHTHANOB CO CKOpOCThIO  mepemaun 8448  kbui/c
(Pexoueu,qauuhG.ﬂz [4])

[Tuxn DomKeR COCTOATH M3 YeThIpex IPyNH o 212 GUT H HMETh MIHRY 848 GuT:

I'pynna | I'pynna 2 I'pynna 3 I'pynna 4

01 200 6ut 02 208 Gut 03 | 2086ur | 0l 208 6ur

Ioapobuas crpykrypa rpynn or 1 70 4 naHa uuxe:

Butsl 3aronoska (0-Ourbr) BuThl McnLiITaTENbHOR
AOCNEeNOBATENLHOCTH

Ipynna | | uxnoeiif CHHXpOCHTHA (OHTHI OT | BHTBI HCNLITATEIBLEOM

| no 10): 1111010000 nocnenoBaTensHocTH {-200
WHpuxauusa aBapuHHOTO COCTOAHHA
JanpHero kouua (6ur 11)
Pesepsupyercs nis HAMOHAIBHOTO
HCTONbL3IOBaHMA (OuT 12)

I'pynna 2 | butsl ynpaBnenns poipaBHUBaHKeM: | BuThi HCHBITATENEHOM
Ci1, C21, C31, C4i nociexosaTensHOCTH 201-408

I'pynna 3 | BuTsl ynpaBieHus BoIpaBHHBaHHEM: | BUTHI HCBITATENBHOM
C12,C22, C32,C42 nociyiefopaTensHOCTH 409-616
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IIponomxenne TabaHLbI

‘Tpynna 4

buTe! ynpasnenus BbIpaBHABAHHEM:
C13,C23C33C43

buTH OT KOMNOHEHTHLIX IOTOKOB
s uesnieil BuipassmBanys (GUTh
or5po8)

BHTEI HCIHITATEIILHOM
nocaenaoBaTenbHOCTH 617-824 (820)

[IPUMEYAHHE: OtHocuremsHo mucnoib3oBanua 6ur cradduHra

HacToAulero craHpapra.

3. Huxael UHQPOBLIX CHTHAIOB CO CKOPOCTBLIO

(Pexomenpauus G.751 (5])

(splpaBHMBaHHA) cM. m.5.3.3

nepenaun 34368  xGur/c

Linxn nomKeH COCTOATh M3 HeThipex Tpynn no 384 6uta u uMeTh UTHHY [ 536 Gurt:

I'pynna { I'pynna 2

[pynna 3

I'pynna 4

0l

372 6ur 02 380 6uT 03

380 6ur | 0t 388 6ur

IToapoGHas cTpykTypa rpynn o1 | A0 4 5aHa HHXKe:

- BuTsl 3aronoeka (0-64Tb1) BUTH! HCOBITaTENBLHOIM
NOCHEAOBATENLHOCTH
I'pynna 1 | Iuxnoswii cunxpocurHan (GHTet OT | | BHTHI HCHHITATENBLHOH
o 10): 1111010000 NOCHEeAOBATENbHOCTH 1-372
Viuavkanus aBapHi{HOTO COCTOSAHHMA
nanbHero xoxua (Gur 11)
Pesepsupyerca min HanHOHaNLHOTO
ucnons3opanus (Gur 12) ,
I'pynua 2 | BuTe! ynpasnenus sbipaBuupaiieM: | butel uennitatensHol
Cil, C21, C31, C41 nocaenoBarebHocTH 373-752
I'pynna 3 | BuTsl ynpaeneHus BHIpABHUBAHMEM: | BUThHI HCAbITATENLHOM
C12,C22,C32,C42 nowregosarensHocTH 409-616
T'pynna 4 |Buthbl ynpapneHus BoIpaBHHBAHHEM: | BHTBI HCOBITATENLHOR
C13,C23C33C43 nocnenoBaTenbHOCTH 617-824
BuTH 0T KOMEOHEHTHBIX IOTOXOB (820)
JuiA uenelf BhipaBHuBanma (CuTh
oT S no 8)

MpuMesatne - OTHOCUTENLHO WCHONL3IOBAHMA OHT

HACTOAINEro CTAHAAPTA.
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4, Iluxnbel unQpOBLIX CHFHAIOB €O CKOPOCThIO mepenaund 139264  xOHT/C
(Pexomennauus G.751 [5])

Huxn gomker cocTofTh U3 wectH rpynn no 488 6ura u umeTh nnuxy 2928 6uT:

I'pynna | I'pynna or 2 mo 3 I'pynna 6

01 472 6ur [02-05| 484 6ur 06 484 6ut

Tlonpo6xas cTpyxTypa rpynn ot 1 1o 6 faHa Huxe:

Butbl 3aronoeka (0-6urhi) BHTEI HCBLITATENMbHO
NIOCIEA0BATENbLROCTH

I'pymmna 1 Iluxnosslit cuaxpocursan (Gutel o7 | BUTH HCNBITATENBLHOM
1 1o 12: 111110100000 TIOCNIEAOBATENLHOCTH |-472

Wnnukauus aBapuiHOro COCTOAHHA
nasbHero Kkoxua (Gur 13)
PesepBupyercs s HaUMOHANBHOTO
ucnons3opanus (Gutel 14-16)

I'pynnet 2-5 | Butsl ynpasnesus BolpaBHUBaRHEM: | BUThI HCHIBITATENBHOM

Cin, C2n, C3n, C4n nocirenoBaTebHOCTH 473-2408
I'pynna 6 BuThl ynpaenesus BelpasHHBaHMEM: | BHTBI HCOBITATENLHON
Cl15, C25, C35,C45 nocnegoBarenbHocTH 2409-2892

BHTbI OT KOMITOHEHTHBIX TOTOKOB (2888)
Ins uenel BoipaBHMBaHKA (GUTHI
ot 5 1o 8)

HPUMEYAHME: OTHOCHTEIbHO HCIIOMB30BAHHA GHT cradiprrra  (BeIpasHMBaHHA) cM. 1.5.3.3
HACTOMIEro CTaHJAPTA.
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TEPEYEHb OCHOBHbBIX CPEJCTB U3MEPEHUS U YCTPOHCTB,
PEKOMEHJAVYEMBIX U151 ITPOBEPKU XAPAKTEPHCTUK

W3MEPUTEJIEN ITOKA3ATEJIEIN OLLIMBOK

B LIUPPOBBIX KAHAJIAX U TPAKTAX

HanmeHoBanne Tun HopMaruBHO-TeXHHYECKHE Ipumeyanue
XapaKTEePUCTHKH
1. Ocunmtorpad C1-97 0-350 MI'u; 10 MB - 5 B; 1Ba Jina npubopos
KaHana; no St M6ut/c
Bpems HapacTauua ITX menee 1 Hc;
NOrPEUIHOCTH H3MEPEHUs TIO OCH
X nY:<3%; 1 MOMm, 50 Om Jins npu6opos 1o
C9-9A  |0-18 ITTu; t < 50 nc; 0,05-10 B; 140 M6ur/c
M3MepeHHe JIBYX CHIHANOB;
NOrpPELIHOCTE H3IMEPEHHS
HanpsaxeHns < 2% , BpeMEeHHBIX
uHTepBaoB < 1%
2. I'enepaTop Ia-153 10 T -10 MI'; 100 MxB - 10 B
CUrHANOB (MCTOYHHK
BHELIHEH MOMYJIALHH
JU1S NIONyYeHHs
cursana ¢ $azoebim
IPOXAHUEM)
3. I'eneparop r4-153 10 I'y -10 MT'y; 100 MxB - 10 B Jns npubopos A0
CUrHasnoB (s 8 M6ut/c
MSMEPCHUA BXOIHOTO I '4-154 10,1 Iy -50 MI'y; 100 MxB - 10B | Jlnia npu6opos Ha 8
CONMPOTHBIEHUA M 1 34 M6ut/c
3aTyXxaHus
aCHMMETPHH) T'4-164 0,1 I'u -640 MI'y; 0,03 MxB -2 B Jis npu6oposB Ha
140 M6ur/c
4, Teneparop T6-34 0,01 Tu -10 MTI'y; 500 MxB - 5B Jina npu6opos 1O
HMITY/1bCOB CHHYCOMRa/IbHaA H npsMoOYronbHas |8 Mbut/c
¢dopMa CHrHaNa, BHELHAS MOAYIL-
Lust
T'K5-83 2, 8 u 34 M6urt/c; TICII
Is-91 34 u 140 M6urt/c; 1ICH
5. YacroToMeTp Y3-63/1 0,1 I'u - 1500 MI'y (cunyc)
3J1EKTPOHHO- 0,1 T - 200 MI'u (umnynse);
CYEeTHBbIH 0,03(0,1)-10B

Horpewmnocts 5- 10 7. f
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ITponomxenne
Haumenosanne Tun HopmaTuBHO-TEXHHYECKHE TIpumeuanne
XapaKTEPHCTHKH
6. AnanusaTop C4-74 300 I'y - 300 MI'y; 300 4B - 3 B;
CnexTpa IMHaMnueckni nuanason 70-80 nb;
nonoca o63opa 20 'y -150 MI'y
7. MunnueonwT™erp {B3-56 10 Tig - 15 MIMy; 0,1 MB - 300 B; Jins npuBopos no 8
fnorpewHocTs + 2,5 %; M6nur/c
1 MOw, 15 nd
B3-48A 10 T'u - 50 MI'w; 0,3 MB - 300 B; Jina npu6opos no
norpemsocts + 2,5 %; 34 MGur/c
20 Mowm, 6 nd
B3-62 10 k' - 1500 MI'; 0,7 MB -300 B; |Ans npuGopos no
nOrpemHocTsb + 1,5 %; 140 MGur/c
300 xOwm, 2,5 n®
8. Cornacylowmasn 120 Om cum./50 OM HechmM. HNonnexut
cxema pa3paboTke
9. CxeMbl H3MEPEHHA PeancTopbi ¢ TO4HOCTBIO He Xyxe | Homnexur
BXOAHOTO H BbIXOJ- 5% pa3paborke
HOI'O CONPOTHBIIEHHA
10. CxeMbl u3mepe- Pesucropsl, nono6panybie Tlonnexur
HUS aCHMMETPHH NONAPHO € Pa3HOCTHIO pa3spabotke
OTHOCHTEJILHO 3eMJIH conporHBneHuii He Gonee 0,1 %
BXOJIa H BbiXOAa
npubopa
11. Atrenioarop 3aryxanue 20 ab + 0,5 nb Tomnexur
CHMMETPHYHLIA pa3paboTke
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VAK 621.395.663:006.854 T'pynna
1191

Ki:oueBbIE CNOBA: M3MEPHTENH fnokasarened owmmbox,

unpoBbie  XaHAIL M TPAKTHI,
TeXHHYeCKHe TpeOOBaHMS, METOMb! HCTIBITAHHA
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