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Mpeancnoeue

1 PABPABOTAH ®epepanbHbiM rocygapcTBeHHbIM BrogkeTHbIM yupexaeHueMm «OppeHa Tpygosoro
KpacHoro 3HameHu Poccuiickuii HayyHo-uccnegoBaTensCkuidi MHCTUTYT paano umeHu M.W. Kpueowweera»
(erey HUIAP)

2 BHECEH TexHW4ecKuM KOMUTETOM No cTaHaapTusaumm TK 480 «Ceasb»

3 YTBEPX/EH Y BBEJEH B IEWCTBWE Mpukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY pe-
rynupoeaHuio u metponorum ot 13 gekabps 2023 r. Ne 1572-ct

4 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUSaX K HacmosuwieMy cmaHdapmy rybrukyemcs 6 exezs00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuwieao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3gaHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

TPEBOBAHUA K 3KCNNYATALWUM OBEOPYOOBAHUA
CUCTEM CUHXPOHWU3ALMWN CETEN CBA3M:
CETEW CBA3U C KOMMYTALIMEN KAHATNOB,
CETEW CBfI3W C KOMMYTALIMEX NAKETOB

Requirements to operation of synchronization systems equipment of communication networks:
circuit-switched communication networks, packet-switched communication networks

Oata BBegeHnna —2024—06—01

1 O6bnacTb npuMeHeHUs

HacTosawumi ctaHgapT yctaHaenueaeT TpeboBaHuA K akcnnyatauun 00opyaoBaHUSA CUCTEM CUHXPOHMU-
3aUMK ceTel CBA3WM C KOMMYyTauueW KaHanoB W CeTel CBA3M C KOMMyTauuen nakeTtos, Bkniwo4as cetu LTE,
LTE-A n 5G, B uenax obecnevyeHns LEenocTHOCTM U YCTOMYMBOTO (PYHKLMOHUPOBAHWUSA CETW CBR3W obLLero
nonb3oeanua (CCOM), yctaHoBneHHbIx B [1], Npn MCNonb30BaHWM NO HAa3HAYE€HWUID CUMCTEM CUHXPOHM3auun
B COOTBETCTBUW C NPUNOXeHnaMu A—B, 1 HanpaBneH Ha perynupoBaHue OeAaTeNnsHOCTU OnepaTopoB CBA3M:

- MO KOHTPOMO U 3KcnnyaTauumM o6opyaoBaHUSA CUCTEM CUHXPOHM3aLMM NOCPEACTBOM KOHTPOMNSA U Noj-
JepaHusa nokasatenein yHKLMOHUPOBaHWUS CUCTEM CUHXPOHU3aLMM B COOTBETCTBUM C AOKYMEHTaMU HaLW-
OHanNbHOM CUCTEMBI CTaHAAPTU3aLMM U IKCNyaTalMOHHOW JOKYMeHTaUMen Ha ucnonbayemoe obopynoeaHve
CUHXPOHU3aLWK, BKITIOYasA M3MepeHnsi napameTpoB 060pyL0BaHUs CUHXPOHMU3aUMK npy 6e3ycnoBHOM cobiio-
aeHun TpebosBaHuit obecnevyeHns eguHCTBA N3MEepeHi;

- MO TEXHU4YeCKOMY obcnyXnBaHWo 0BOpYAOBaHUSA CUCTEM CUHXPOHU3ALIMK.

CucteMbl CUHXpPOHU3aLWKW NpegHa3HaYeHsbl 45 YacTOTHO-BpeMeHHOro obecneveHus (UBO) ceten cea-
31 C Uenb PopMUPOBaHUA, Nepedaym U BOCCTAHOBINEHMS 3TANOHHbLIX CUFHAMOB 4YacToTbl U BpeMeHu. Mo-
TpebHOCTEL B ONpeaeneHHOM BMAE CUHXPOHW3AaUMK 3aBUCHUT OT UCMOMb3yeMblX TEXHOMOIMIA ANsi NOCTPOEHUs!
KOHKPETHOW ceTu cBfA3n, TpeboBaHui noTpebuTenen cMrHanoB CUHXPOHU3aLMW U BUAA OKasbiBAEMbIX YCIyT
CBA3W. NeMeHTaMU, HY>KAarLWUMNCSA B CUHXPOHW3ALIMK, ABNSOTCS:

- obopynoBaHue Onst NOCTPOEHUSA CUHXPOHHLIX CETEN (MYMNbLTUMIEKCOPHI);

- CUCTeMbl MOABWXHOW CBA3M, BKkNoYasa bazoekie ctaHuyum (BC);

- wnw3oeoe obopynoBaHve, obecneunBarllee Nepexoq Mexay CETAMU pasHbIX TEXHOMOrUi CBHA3U
[aHanoro-undposbie npeobpasoeatenu (ALM), meamawniosb];

- WHOpMaLMOHHbIE, YNpaBnatoL e U TEXHONOrMYeckne CUCTEMbI: aBTOMaTU3NPOBaHHbLIE CUCTEMbI MO-
HUTOPWHIa U yNpasreHus, aBTOMaTU3MPOBaHHbIE CUCTEMbI PACHETOB, aBTOMaTU3NPOBaHHbLIE CUCTEMbI YNpaB-
NEeHns TEXHOMOTMYEeCKMMIM npoLeccamm 1 np.;

- CUCTEMbI ONEepPaTUBHO-PO3bICKHbLIX MEPONPUATUIA.

CucteMbl CUHXPOHU3ALKMKN B CETSX CBSA3M (ganee — CUCTEMBbI CUHXpPOHM3aumuK curHanos, CCC) nogpas-
OenswT:

a) Ha CUCTeMbl CMHXPOHW3aLMM YacTOThl [CMCTEMbI TAKTOBOW CETEBOW CMHXPOHM3aLum (cuctembl TCC)],
obecneynBatolime nepegady CUrHanoB TAKTOBOMW (4ACTOTHOM) CMHXPOHU3aLUMK Ha (PU3NYECKOM YPOBHE:!

1) ons cuctemM nepegayvv CUHXPOHHOW/NNEe3noXpoHHOW Ludpoeon nepapxuu (CLUW/TILN) (em. [2]1—I[6]);

2) ons cuctem cuHxpoHHoro Ethernet (SyncE) (cwm. [7], [8]);

6) cucTeMbl CMHXPOHM3ALMKM YacToTel, obecnevnBarllMe nepefadvy CUrHanoB TAKTOBOW (Y4aCcTOTHOR)
CUHXPOHW3aLWK Yepes CeTu CBA3M C KOMMYTallMel NakeToB Ha CEeTEBOM YpOBHe Ha Oase NpoTokona TOYHOro
BpemeHu (Precision Time Protocol, PTP) ([9], [10]), npvMeHseMble NperMyLLeCTBEHHO NS CMHXPOHM3auun
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BC, paboTtawLmx B pexxruMe 4acToTHOro pasgeneHust kaHanos (Frequency Division Duplex; FDD), v wnw3so-
Boro obopynoBaHus IP-tenedoHuu;

B) CUCTEMbI CUHXpOHM3auuu Wwkan espemeHu (CLUB), obecneunBarolive CUHXPOHU3ALUKD HavanbHON
cda3sbl U BpEMEHW Ha KaHaNbHOM UIMUM CeTEBOM YpPOBHe Ha ©asze PTP B nakeTHbIX CeTAX, BKMQ4Yasa ceTu nog-
BWXKHOW paguoTernedOHHON CBA3W YeTBEPTOro U NATOrO NOKONEeHUN,

r) cuctemsl CLUB, obecnevmBawLyne CMHXPOHM3ALMIO BPEMEHW HA CETEBOM YpOBHe Ha Oa3e npoTokona
ceteBoro BpemeHun (Network Time Protocol, NTP) ans nHdopMaunoHHbIX, yNpaBnsaoLwmX U TEXHONOMMYeCKNX
CMCTEeMbl (AaBTOMaTMU3UPOBaHHbLIE CUCTEMbIl YNpaBneHws, aBTOMaTU3NpOBaHHbIE CUCTEMbI pacyeToB, aBToMa-
TU3NPOBAHHbIE CUCTEMEI YIPaBNEHUA TEXHOMNOIMMYECKMM NPOLIECCOM U ap.).

MepeuncnerHsle CCC MoryT oyHKUMOHUPOBATL Kak aBTOHOMHO, Tak U COBMECTHO.

HacTtoawwmin ctTaHgapT pacnpocTpaHaeTcs Ha ceTu cBsasu, Bxogawme B CCOl, a Takke TexHonormye-
CKWE CETM CBS3M B crniyyae ux npucoeguHeHma k CCOIM.

ObopynosaHue, ucnonbsyemoe B coctaBe CCC, nognexuT obsi3aTernbHOMY NOATBEPXKOEHWID COOTBEeT-
cteusi cornacHo [11]—[13]. ObasatensHoe noaTBepPXXAeHWE COOTBETCTBMA CPEACTB CBSI3W, UCMOMb3YyeMbIX B
CCC, BbINOMHAKT opraHbl No cepTUdUKaLnm cpeacTe CBA3N, akkpeantToBaHHblie no TOCT P MCO/M3K 17065,
1 nabopartopuu, akkpeguTtoBaHHeie no FOCT ISO/IEC 17025.

2 HopmaTuBHbIE CCLINKK

B HacTosllem cTaHOapTe UCNONb30BaHbl HOPMATUBHLIE CChINKM Ha CnefylLlue cTaHgapThl:

rOCT 8.567 lNocymapcTBeHHasi cucTema obecrnedeHms equHCcTBa U3MepeHni. VIaMepeHns BpeMeHu u
4acTOThl. TEPMUHBI W ONpPeaeneHus

FOCT 18322 Cuctema TeXHUHEcKoro obCcnyXMBaHua U peMOHTa TEXHMUKW. TepMUHBI U onpeaeneHns

FOCT ISO/IEC 17025 Obwume TpeboBaHUsA K KOMNETEHTHOCTU UCNbITATENbHbLIX U KanMbpoBOYHbIX Nabo-
patopui

MOCT P 27.102 HapgexHocTb B TexHuKe. HagexHocTb obbekTa. TepMuHbl 1 onpegeneHuns

rOCT P 53111 Ycton4mBocTb (HyHKUMOHMPOBAHUA ceTu CBA3M oblero nonb3oBaHus. TpeboBaHus u
MeToObl MPOBEPKK

rOCT P 70409 3kcnnyaTtauums ceTv cBa3n obLLero nonb3oBaHMs B Lensx obecnevyeHns LenocTHOCTA U
ycTonumBoro yHKUMoHMpoBaHua. Obiwue TpeboraHua

FOCT P MCO/M3K 17065 OueHka cooTBeTcTBUA. TpeboBaHWUs K opraHam no cepTudukalnm npoayKuuu,
npoLueccoB U ycnyr

rOCT P M3K 61078 HagexHocTb B TexHuKe. CTPYKTypHasi CXxeMa HageXHOCTH

MpumeyaHue — [Mpu NONL3OBAHUM HACTOALLMM CTAHAAPTOM LEnecoobpa3Ho NPoBEepUTL AEWCTBME CChINoY-
HbIX CTAHOAPTOB B MHCHOPMALMOHHOWK cUcTeMe 06LLEero nonb3oBaHus — Ha odulMansHOM caiiTe PefepansHOro areHT-
CTBa MO TEXHUYECKOMY PEryriMpoBaHWi0 U METPOIOTMA B CETU MIHTEPHET UIN MO eXerogHoMy MH(OPMaLMOHHOMY yKasa-
Teno «HauWoHanbHble CTaHAapThI», KOTOPbIA onyBrMKoBaH Mo COCTOSIHWIO Ha 1 siHBapsA TeKyLLEero roga, v no Bbinyckam
EXEMECAYHOTO MH(OPMALIMOHHOTO yKa3atens «HaunoHansHble cTaHaapThi» 3a Tekylwmui rog. Ecnu 3aMeHeH CChinoYHbIA
CTaHOapT, Ha KOTOpLIM AaHa HeaaTMpPOBaHHAsS CCbiNka, TO PEKOMEHAYETCH WCTONb30BaTh AEUCTBYIOLLYI0 BEPCUIO 3TOTO
CTaHOapTa C YYETOM BCEX BHECEHHbIX B AaHHYI BEPCHKD M3MEHeHW. Ecnn 3aMeHeH CChINOYHBIA CTaHAApT, Ha KOTOPbIN
[JaHa [aThpOBaHHAs CCbINKa, TO PEKOMEHAYETCH MCMONb30BaTh BEPCUMIO 3TOM0 CTaHAApTa C yKazaHHbIM BhILIE FOA0M yT-
BepxaeHWs (NpuHsTKS). Ecnv nocne yTBEpXOEHWs HACTOSLLEro CTaH4apTa B CCbINOMHBIA CTAHAApT, Ha KOTOpLIA AaHa
[aTpOBaHHas CChINKa, BHECEHO M3MEHEHVe, 3aTparBatolliee NonoXeHWe, Ha KOTOPOE AaHa CCbINKa, TO 3TO MOMNOXEHWE
pPEKOMEHOYETCA NPUMEHsATE Bes y4eta aHHOro UaMeHeHus. Ecnu cebinodHbIn CcTaHaapT oTMeHeH 6e3 3aMeHsl, To Nomno-
KEHWE, B KOTOPOM [aHa CChINKa Ha HEro, PEKOMEHAYETCH NMPUMEHHATE B YaCTU, HE 3aTParvBatoLLei 3Ty CChInKy.

3 TepmuHbI, onpegeneHnUsa U COKpaLieHus

3.1 B HacToslweM cTaHgapTe npuMeHeHbl TepmuHbl no TOCT 8.567, TOCT 18322, TOCT P 27.102,
FMOCT P 53111, FTOCT P 70409 n TOCT P M3K 61078, a Takke criegytolime TEPMUHbI C COOTBETCTBYHOLLUMMU
onpeneneHusiMn:

3.1.1 aBapus; CpoYHbIiA aBapuilHbIA curHan: CocTosiHME, NMpPU KOTOPOM BbibpaHHble AN KOHTPOMS
napaMeTpbl 06bEKTOB TEXHWYECKON 3KCNNyaTaLMmM BbILUNN 33 Npeaensl YCTaHOBMNEHHbIX HOPM, YTO NPUBENO K
YXyOLEHW NapaMeTpoB CUTHANoOB CUHXPOHU3aLMK (HEMPUEMIIEMOE Ka4yeCTBo).

3.1.2 ananoro-undpoBoi npeobpasoBaTtens; ALM: Cpeacteo cBs3W, npedHasHadeHHoe ana obe-
crnevyeHus npeobpazoBaHnA aHaNOroBbIX CUTHANOB CETU CBA3KW B LU POBLIEe.

2
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3.1.3 ayQuT cMcTeMbl CUHXPOHU3ALMU CUTHANOB: TeXHUYECKU aHanns 1 oueHka cooteetcTBus CCC
TpeboBaHWsIM HOPMATMBHbLIX LOKYMEHTOB, MPOEKTHON 1 3KCMNyaTauMOHHON AOKYMEHTaUUK, BeINOMNHAeMasn Ha
pa3nuuHbIX 3Tanax akcnnyartauum CCC.

MpumedyaHne — 3apavyamu ayamta CCC asnsatoTes: attectauns CCC; obecnevyeHue 1 nogaepxaHue napave-
TpoB, obecneunBatowmx kadectso CCC, B COOTBETCTBUM C YCTAaHOBNEHHbIMU TpeboBaHuamK; obecneyeHne NocToAHHON
npurogHocT CCC K BbINOMHEHWKD CBOWUX OYHKUWIA ¢ HOPMUPOBAHHOW ANSA HUX TOYHOCTBIO.

3.1.4 6azoBas ceTb TAaKTOBOW CeTeBOW CUHXpPOHU3auun; basosas cetb TCC: CeTb TAKTOBOW CETEBOM
CUHXPOHW3aLMK, KoTopas B Moboi Touke ceTu obecnedmBaeT CUrHanbl CUHXPOHW3aLMK OnpedeneHHoro (Hop-
MUWUPOBAHHOIO) KAYeCTBa, KOTOPLIE MOTYT UCMOMbL30BaTLEA APYTMMU OnepaTtopaMu CBA3WU NpU CO30aHUKU CBOENR
cetn TCC.

MpumeyvyaHune — [llepevyeHb HasoBbix cetelt TCC yTBepxaaeTca gedeparnbHbiM OpraHoM MCNONHUTENBHOM
BracTu B obnacTv cBsA3u.

3.1.5 bnok ceTeBon cuHxpoHusaumuu; 6CC: NeHepaTopHoe obopynoBaHune, obecnevnBatolLee Bbibop
CUrHana CMHXPOHWM3aLWK U3 TeX CWUrHarnoB, KOTOpble MOryT BbiTb Mcnonb3oBaHbl ana TCC cpeacTs ceA3M,
BbIMOMHAKLWMX PYHKLMA CUCTEM KOMMYTaLUW, BOCCTAHOBIEHWE XapaKTepUCTHK BelOpaHHOro curHana v cuH-
XPOHU3aLMI0 3TUM CUrHaNoM YKasaHHOro cpecTBa CBA3MW, a Takke (hopMUpOBaHWe BbIXOOQHOTO CUrHamna CuH-
XPOHU3auuK, NnpegHasHavyeHHoro Ans CUHXpoHW3auun apyrux cpeacts ceasu CCOM.

3.1.6 6nyxganue [gpend] drasbi: MegneHHbie ¢ yactoton MmeHee 10 'L UBMEHEHWS OTKIOHEHWIA 3Ha-
Yalmx MOMEHTOB da3bl CUrHamna OTHOCUMTENbLHO CBOEIO 3TanoHHOMO MOMOXEHWUS BO BPEMEHW.

3.1.7 BpeMeHHAaA cuHXpoHu3auua: lNpouecc obecneveHUss CUrHaNamuM BpeMeHHON CUHXPOHM3aunK
CPEeACTB CBA3MN.

3.1.8 BTOpMYHBIX 3agatowmii reHepaTop; B3I ObopygoBaHue TCC BTOpOro ypoBHsi Mepapxuu, Bbl-
nonHsitowee dyHKUMW BOCCTAHOBNEHWS, pPa3MHOXEHMWS, Pe3epBUPOBaHUSA WU KOHTPOMNS BXOAHbLIX CUrHamnoB
CUHXPOHM3aLUUK, a TaKKe Pe3epBHOr0 WCTOYHWKA CUMHXPOHU3auuKn (B pexume 3anoMUHAHWSA 4acToTbl) AnS
dparmeHTa cetn TCC.

3.1.9 reHepaTop ceTeBoro anemeHTa; [C3: O6opynosaHme TCC 4eTBEPTOro ypoBHS Mepapxuu, yrnpas-
nawuee opMUPOBAHUEM BbIXOAHbLIX CUTHANOR B CPEACTBAX CBSA3M CUHXPOHHOW LM POBOM nepapxumn u obe-
crneunBaroLlee BbIDOP CUTHANa CUHXPOHM3ALUWK U3 CUTHAMOB, KOTOpLIE NpeAHa3Ha4YeHbl ANs MCNoNb30BaHWS
B mynbTunnekcopax CLUW npu cuHxpoHW3aumn BHyTPEHHUX Modynewn, a Takke Ang hopMMpoBaHua curHana
CMHXPOHU3ALMN HA BHELUHWX BbIXO4AX CUHXPOHW3aL MK,

3.1.10 reHepaTopHoe oGopypoBaHue Ethernet: 3agawwmi reHepaTtop 4eTBepTOro ypoBHsS uepap-
XWW, yNpasnawwmnin opMnpoBaHMeM BbIXOOHbLIX CUTHANOB B CPeACTBaxX CBA3W C TEXHONOrMen CUHXPOHHOTO
Ethernet n obecneuneatolmii BEIBOpP CUMrHaNa CUMHXPOHW3ALWMKW M3 CUrHamNoB, KOTOpble MpefHa3HavyeHbl Ons
MCNONb30BaHUsI CUHXPOHHLIM Ethernet.

3.1.11 rno6anbHaa HaBUrayMoHHas cnyTHUKoBas cuctema; FHCC: Cuctema, npegHasHadvyeHHas gns
onpegeneHnsa NpPoCTPaHCTBEHHbBIX KOOPAMHAT, COCTaBMALLMX BEKTOPA CKOPOCTY OABWXEHWS, MOMPaBK1 Noka-
3aHWIA YacoB U CKOPOCTU U3MEHEHMWA NOMNPaBKM NokasaHuin Yacoe notpebutena MTHCC B niobon Tovke Ha no-
BepxHocTu 3emnu, akBatopun MUpoBoro okeaHa, BO34YLIHOMO M OKONO3EMHOI0 KOCMWYECKOT0 NPOCTPaHCTB.

3.1.12 rpaHu4HbIe Yackl anekTpocBA3u PTP: Yackl, obecneunBarolle onpedeneHe U pereHepauunio
CO0DLLEHWIA O BPEMEHMW, BLINOMNHAKLLNE (DYHKLMM BEAOMbBIX YaCcOB AN BbILWECTOSALMX YacoB U BeOyLUX —
ONS HUKEeCTOALLMX.

MpumedvaHune — [paHnYHbIE Yackl anekTpocBA3n PTP moryT BbiTe BeINOMHEHBI KAK CAMOCTOSATENBHOE YCTPON-
CTBO MNK GbITb BCTPOEHLI B 060pyAOBaHNEe KOMMYTaLUUW NAKeTOB W ABNSKOTCS anemMeHTom cuctembl CLLIB BTOpOro ypoBHS
nepapxmm.

3.1.13 rpoccmMmeinicTepckue Yachl anekTpocBazu PTP: Begyuive yackl npoTokona TOYHOro BPEMEHN.

MpuMmeyaHune — [pPocCMeENCTEPCKME Yackl anekTpoceasn PTP asnsatoTca anemeHToMm cuctembl CLUB nepeoro
YPOBHSA Mepapxuu.

3.1.14 peBnaumuna BpeMmeHHOro udtepsana; [1BW: MapameTtp 6nyxgaHus daasl curHana CMHXpoHW3a-
LuK, onpegensaownin oxxmaaemble (Hanbonee BepoATHbIE) OTKIOHEHUA 3HAYaLLMX MOMEHTOB a3kl B U3Meps-
€MOM CUrHamne OTHOCWUTENbHO HOMWHANbHOIO 3HA4YeHWs ANA MHTepBanoB HabnaeHus pasnMyHon AnuTenb-
HOCTW.

Mpnmevanue — [deBMayua BpeMeHHOro MHTEpPBana XapakTepusyeT YpoBeHb (Pa3oBbIX LUYMOB B curHane
CUHXpPOHM3aLUN.
3
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3.1.15 guarHocTtupoBaHue: [leiicTBre, npeanpuHMMaemoe Ans nposepkn pabotocnocobHOCTU, Noka-
nusaunn HepaboTocnocobHOCTN K onpeaeneHns NPUYNH HepaboTocnocobHOCTH.

3.1.16 uHTepBan HabnwaeHus: NMpPoMeXyToKk BpeMeHW YCTAHOBMNEHHOW ONMUTENBHOCTH, B TEYEHNE KO-
TOpOro onpeaensawT napaMeTpsbl bnyxaaHua assl CUrHana cUMHXpoHU3aLun.

3.1.17 nHTepdpeinc: COBOKYMNHOCTb TEXHUYECKUX, MPOrpaMMHbIX CPeACTB U NpaBun, obecnevynBaroLmx
hM3MHECKOE U NMOrMYecKoe B3auMOLeNCTBIE YCTPOMCTB U MPOrpamMm CUCTEMBI, @ TAaKKe CUCTEM Mexay COBoM.

3.1.18 kog Bpemenu; KB: MHpopmaumsa o Tekylwem 3Ha4YeHuu Aatbl (OeHb, MecsL, rof) U BPeMEHM
(4acbl, MUHYTbI, CEKYHAbI).

3.1.19 makcumanbHasa ownbka BpeMeHHOro uHTepBana; MOBW: MNMapameTtp bnyxaaHua dassl cur-
Hana CUHXPOHWU3aLMK, ONpedensaArlMiA MakcuMarnbHble 3HaYeHUs OTKIOHEHWMIA 3HAYaWMX MOMeHTOB a3kl
B M3MEpPAEMOM CUrHane oTHOCUTENbHO HOMWMHANbLHOIO 3HAYeHWs ONS MHTepBanoB HaAbNAeHUA pas3nUYHON
ONUTENbHOCTM W XapakTepu3yoLWw il YacTOTHbIE OLUMOKW B CUrHaNe CUHXPOHU3aumu.

3.1.20 mecTHbIW 3agatowmni reHepatop; M3l TexHuyeckoe cpencteo TCC TpeTbero ypoBHsA vepap-
XUK, BbIMOMNHAKLWEE (DYHKLMA BOCCTAHOBINEHWA, pacnpeieneHnss CUrHanoB CUMHXPOHM3aLU My B Npefenax yana
CBSA3U, @ TakKe pPe3epBHOr0 UCTOYHMKA CMHXPOHM3ALWUW (B pEXMMe 3anoMUHaHUA 4acToTsl) Ana dparmeHTa
cetn TCC.

3.1.21 meTponoruyeckoe obecneyeHme CUCTEMbI CUHXPOHU3ALUMKU CUTHANOB: YCTaHOBNEHUE U NpuU-
MEHEHME HayYHbIX W OPraHM3aUMOHHbIX OCHOB, TEXHUYECKUX CPEenCcTB, NpaBumi M HOpPM, HEOOXOAUMbLIX A5iA
LOCTWXEHUA equHcTBa U TpebyeMoi TOMHOCTM M3MEepPEeHWiA ycTaHoBNeHHbIX napameTpos CCC B uensx obe-
crnevyeHusi LenocTHOCTA M YCTONYMBOIO (PYHKUMOHUPOBAHWA CETU CBA3M.

3.1.22 Hopma: CocTosiHMe, NpU KOTOPOM BhliOpaHHbIe AN KOHTPOMNSA napamMeTpbl U NoKasaTenu pexmma
paboTbl 06HLEKTOB TEXHWYECKON 3IKCNNyaTauun HaxoOaTca B Npefenax yCTaHOBMNEHHbIX HOPM (HOpMarnbHoe
UMW NpUeMnemMoe KauyecTBo).

3.1.23 obopynoBaHue CUHXPOHU3aLMU WKan BpemeHn; obopynosarHme CLUB: Cpegctea cBA3M, Bbl-
nonHswme gpyHKUMn dopMmpoBaHus, npeobpasoBaHns U pacnpeneneHns CUrHanoB CUHXPOHU3aUMn Bpe-
MEHM.

3.1.24 obopynoBaHue TaKTOBOW CeTeBOW CUHXpoHu3auuu; obopynosaHue TCC: Cpencrtea cBsau,
BbINOMHAKLWMWe GPyHKLMM hopMUpoBaHmKs, NpeobpasoBaHns M pacnpeieneHust curHana TakToBon (YacTOTHOM)
CUHXPOHWU3ALMN.

3.1.25 06beKT TexHUYecKkor akcnnyatauum; OT3: O6opyaoBaHUe TAaKTOBOW CETEBOW CUHXPOHU3ALIMM
W CUCTEMBI BPEMEHHOA CUHXPOHN3ALUNK, SBNAILWINECA COCTABHOW YaCcTbio Lieneid CMHXPOoHW3aLUM1 U UMetoLLne
cpencTtea (nporpammMHoe obecrnedeHne, HTepdercel) Ana obMeHa curHanaMy KOHTPOMs U ynpasneHusl, a
TaKkKe [JOMOMHUTENBHOE U cneunansHoe obopyaoBaHWE UM CPEACTBA, NpeAHa3HaYeHHble NS NoALEPKaHUS
pabotocnocobHocTn CCC v (Mnn) BLINOMNHEHWS CNeLnansHbIX OyHKLMA.

3.1.26 oTHOCUTENbLHOE OTKNOHEeHUe 4acToThl: OTHOLEeHWEe pPa3HOCTU MEXAY 3HAYEHUAMU OEeNCcTBU-
TenbHOW U HOMWHANMBHOM YacTOoTaMK K 3a4aHHOW HOMUHAamNbHOW YacToTe.

3.1.27 ownbka BpemeHun; OB: Pa3HOCTL Bpe@MEHHOro MOMOXeHUs CeKYHAHbIX METOK MpoBepsAeMbiX M
OMOPHbIX (3TANOHHBIX) 4acoB.

3.1.28 ownbka BpemeHHOro uHteperana; OBW: PazHocTb Mexay naMepeHHbIM 3Ha4YeHVEM BPEMEHHOTO
MHTepBana, NPon3BoANMOro 3a4arLL MM reHepaTopoM, U MU3MEPEHHbLIM 3HAYEHUEM TOrO XE CaMOro BPEMEHHOTO
WHTepBana, NPoM3BOOMMOro 3TAaNOHHBLIM 334aKWKNM reHepaTopomM.

3.1.29 nepBUYHbIA 3TanNoOHHLIN reHepaTop; M3l TexHM4eckoe CPefCTBO NEePBOro YPOBHA MepPapXmm
TCC, BoinonHsawowee GyHKLMM (OPMUPOBAHWSA 3TaNIOHHbLIX CUTHANOB CMHXPOHM3aLUMWM U KOHTPONS WX Kade-
cTBa, Boibopa curHana CMHXPOHW3aLuUK OT OQHOMO M3 MepPBUYHbBIX 3TANOHHBIX WCTOYHWKOB, BXOSLLEro B CO-
ctas M3l.

MpumeyvyaHune — Tunoeon N3 coctomT ua Tpex N3K 1 ogHoro B3I

3.1.30 nepBMYHbLIN 3TanoHHbIA UcTOYHUK; [TON: TexHuveckoe cpeacteo TCC, dopmupyrollee aTa-
JNOHHBIE CUrHAMbl CUHXPOHM3AUWKM C NOMOLLBI KBAHTOBLIX CTAHAAPTOB YACTOTbl UMM C NMOMOLLbIO CUrHAMNOB,
NocTynarwLLmMx oT npuemMHuKoB curHanos MTHCC.

3.1.31 nepBUYHBbIA 3TaNOHHbLIA UCTOYHUK BpeMeHW W YacToThbl; N3MBY: TexHuyeckoe cpedcTBoO,
dopmMmupyloLLee aTanoHHble curHansl YactoTthl (1PPS) n KB.

MMpumeyvyaHune — [lepBUYHLIA 3TANOHHLIA MCTOYHWK BPEMEHW N YacTOTbl MOXET ObiTb 00beanHeH ¢ rpoccMmeit-
cTepckuMKn Yacamu anektpocesasn PTP (T-GM).
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3.1.32 netnAa cuHxpoHusaumnm: KoHdurypaums y4acTtka CeT CUHXPOHU3aLUnn, Npyu KOTOPON Ha BXoA 3a-
JarLLero reHeparopa noctynaet chOpMUPOBaHHbLIA UM CUTHamN CUHXPOHU3aLWKM Yepes psaj nocneaoBaTenbHo
COEOMHEHHbIX APYruX 3a4awLLMX reHepaTopoB UMK C JAHHOTO reHepaTopa HENOCPEACTBEHHO.

3.1.33 npeobpazoraTens cMrHanoB cuHxpoHusauuu; NCC: TexHuyeckoe cpencteo TCC unu doyHKLUK-
OHanMbHLIM MOAYNb MynsTUNnekcopa CLIM, ocyllecTBNAKLWNA BOCCTAHOBINEHWE TAKTOBOW YacToThl (Retiming)
B nepeu4HOM Lundposom Tpakte (E1) c nomoLbi onopHoro (BHewHero unu ot FC3) curHana CMHXpOHKM3aumun
n obecnednBalLLKi popMMpoBaHne MHopMaLMOHHOTO noToka 2048 KBUT/c ¢ BOCCTAHOBNEHHbLIM 3HaYeHUEM
TakToBol YactoTel (E1/T).

3.1.34 npMeMHUK cUrHanoB rno6anbHbIX HABUTaUUOHHbIX CMYTHUKOBLIX CUCTEM; NPUEMHUK CUT-
Hanoe MHCC: MNpuemHKK, obecnedYnBatoLLMiA MPUEM CUTHAINOB OT annapaTtypbl CNyTHUKOBOW Hasurayuu [TO-
HACC wunu couetanusa MOHACC un nHbix THCC ¢ uensto hopMUPOBaHUA CUTHANOB CUHXPOHU3aLUN.

3.1.35 npuopwuTeT: YcTaHoBneHHan ovepeaHocTb Bbibopa 3afalwolMM reHepaTtopoMm 060pyLoBaHWs
TCC curHana anst CMHXpoHU3aLnUy U3 onpegeneHHbIX NoNb30BaTeNemM BXOAHbLIX CUrHaNoB.

n pumedvyaHune — nEpBblﬁ NPUOPUTET ABNAETCA HAUBBICLLKUM W onpegender OCHOBHOW CUrHAn CHMHXPOHWN3aUnn.

3.1.36 npo3payHble Yachkl anekTpocBA3u PTP: Yackl, BcTpoeHHble B 000pyAoBaHne KOMMYTaLMuM na-
KETOB M NpegHa3HavyeHHble A8 U3MEPEHWS 3a4ePXKM NnpoxoxaeHus (0bpaboTki) nakeTta yepea gaHHoe obo-
pyOoBaHue.

MpumeyvyaHne — [po3payvHble Yackl anekTpoceasn PTP obecneynBaloT ceTeByr NoOOep:Ky (DasoBOl M
BPEMEHHOW CUMHXPOHU3aumn B PTP 1 aenaTca aneMeHToM cuctemsl CLUB BTOpOro ypoBHA Mepapxuu.

3.1.37 pacnpegenuTenb cUrHanoB cuHxpoHusauuu; PCC: TexHudeckoe cpeacteo TCC, npegHasHa-
YeHHoe Anga BbiDOpa cUrHamna CMHXPOHU3ALUMWM U3 HECKOMbKMX BXOAHLIX CMTHANOB W pacnpeneneHns ero Ha
BHELLHWE BbIX0Abl CUHXPOHMU3ALMM.

3.1.38 peTalMuHr: PexyM BOCCTAHOBIIEHWUS] CcUrHana cUHXpoHusaumm (dyHkumnm MCC).

3.1.39 ceTeBoM anemeHT; C3: OOLEKT B CETH 3NEKTPOCBA3M.

3.1.40 ceTb TaKTOBOW CeTeBOW CUMHXpOHU3auuu; cetb TCC: BnemeHT cuctembl TCC, onpegensoLwmnia
HanpaBneHus, paspelleHHbIe Ana NpruemMa CUrHanoB CUHXPOHW3aUWuK CpeacTBaMm CBSA3W.

MpumeuvaHune — Cerb TCC COCTOMT U3 NUHUIA CBA3M, MO KOTOPLIM pacnpeaensoTca CUrHamnbl CUHXPOHU3aLMK,
[C3, EEC n o6opygoeaHua TCC, BoCcCTaHABNMBAKLWMX NapamMeTpbl CUTHAN0B CMHXPOHW3aUMW, UCKaXKEeHHbIX NPU UX pac-
NPOCTPaHEHUN MO NMHUAM CBA3M, a Takke hopMUpYIoLLIMX HeOBXOAMMOe KOMUYECTBO CUrHaNoB CUHXPOHU3aLUUK Ansa ux
pacnpefeneHus Mexay cpefcTeamMu CBA3M.

3.1.41 curHan T1: CurHan cMHXpoHU3aUMK, BeIAENEeHHbIA M3 npuHUMaemoro curHana STM-N.

3.1.42 curHan T2: NHdopMaUnoHHEIA (TpMBYTapHbIN) NOTOK co ckopocThio 2,048 MbuT/c, npegHasHa-
YEHHbIN Ans cuHXpoHu3auum MCH.

3.1.43 curHan T3: CwrHan 4acToTHOW cUHXpoHusauuu 2,048, 10 ML wnM NOTOK CO CKOPOCTbIO
2,048 MbwuTt/c, npegHasHa4YeHHbIA ANa CUHXpoHu3aumm MC3.

3.1.44 curHan T4: CwrHan 4acTOTHOW CWUHXpoHWM3auuu 2,048, 10 ML wnM NOTOK CO CKOPOCTLHO
2,048 MbuT/c Ha BbIXode CeTeBOro ariemMeHTa Unu TexHuyeckoro cpeactea TCC u CLUB.

3.1.45 curHan TakTOBOW ceTeBOW CUHXPOHU3aUMKM: [MepuooMyeckuini curHan TakTOBOW 4acToThbl
2,048 MI'y, 10 MI"y unw noTok co ckopocTblo 2,048 MBuT/c, CTPYKTYPUPOBAHHLIN MO LMKIaM 1 CBEPXLMKIaM,
chopMUpyeMbIiA 3adatoWmMM reHepaTopoM Anst obecneveHnss CUHXPOHHOW paboTel CPeacTB CBA3W.

3.1.46 curHanbl BpeMeHHOW CUHXpOHW3auuu: CurHanbl, NpUMeHsiemMble Ons nepegavuM AaHHbIX O
LWKane BpeMeHW BeayLLMX YacoB ANS Lenei KOHTPOnst Unu nogcTporiku BEAOMbIX YacoB.

MpumeyaHune — CurHansl WKansl BpeMeHU MoryT chopMupoBaTthes Ha huanyeckux nHTepdpericax 1PPS n KB,
a Takke nepefasaTtbecs ¢ Ucnonb3oBaHuem npotokonos ToD, IRIG, NTP, PTP u 1. n.

3.1.47 cuHxpoHuzaums: lNpouecc NogCTPONKN 3HAYALLMX MOMEHTOB CUrHANoOB 3a4alLLMX reHepaTopoB
TEXHWYECKUX CPEACTB CBA3M ANS YCTAHOBMNEHWUS U NMoaLep)XaHus TpebyeMbiXx BpEMEHHEIX COOTHOLLEHWIA.

MpumedaHue — CHHXPOHM3ALMIO NOAPA3OENAOT Ha YACTOTHYH CUHXPOHU3AUMIO (TAKTOBas CETeBas CUHXPO-
HU3aUWMSA), CUHXPOHM3aLMIO NO hase 1 BPeMEHHYK CUHXPOHU3aLMIO.

3.1.48 cuHxpoHusaumua wkan BpemMmeHu; CLUB: PacnpegeneHne aTanoHHbIX CUrHANoB LWKanbl BpemMe-
HW ONS COrMacoBaHuWs LUKan BpEMeHU B PasnMyHbIX TOYKax CeTH.

MpumeyaHue — CUHXPOHU3AUMS LUKAN BPEMEHU OCYLLECTBAET CUHXPOHN3ALMI0 KOO4a BPEMEHMW, MHTEpPBana
1 ¢, MOMEHTa Hayana oTcyeTa HOBOMW CekyHAbl (HavanbHas chaza uHtepsana 1 c).
5
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3.1.49 cuHxpoHHaa ceTb: CeTb CBA3W, BCE 3NEMEHTbl KOTOpOW paboTakT B CMHXPOHHOM pEXUME C
eAWHbIM LOMTOBPEMEHHbIM 3HA4YeHNEeM TakTOBOW YacTOThl M (UIK) LWKanbl BpEMEHMU.

3.1.50 cuHxpoHHbIN Ethernet; SyncE: TexHonorusi nepefaqun curHana cCMHXpPOHW3aLKUU No CETU 3nek-
TPOCBSI3X C MaKeTHOW KOMMYyTaLWen, Npu KOTOPOW CUHXPOHU3aLKs cpedCTB CBSA3KU OCyLlecTBAsSeTCs Ha puau-
4YEeCKOM YPOBHE, MYyTEM CUHXPOHM3ALMM BHYTPEHHUX FEHepaToOpPOR CETEBbIX 3MIEMEHTOB U reHepaTopoB 00o-
pyooBaHua Ethernet.

MpumevyaHne — lNepegada cUrHaNoB CUHXPOHM3ALMW B NaKETHOW CETWM NPEUMYLLECTBEHHO OCYLLECTBNAETCS
B UHTepdeicax Gigabit Ethernet (GE).

3.1.51 cucTema TakTOBOW CeTeBOM CUMHXPOHM3aLUuK; cuctema TCC: TexHonornyeckasa cuctema, npea-
HasHa4YeHHas Ans opMUpoBaHKUs, pacnpeneneHns, npueMa u BOCCTaHOBMNEHUS CUTHANOB CUHXPOHU3aLMA.

3.1.52 cuctema TexHM4YecKoW akcnnyatauMu: COBOKYMHOCTb METOAOB W anropuTMOB TEXHWYEeCKOoro
o6cnyxuBaHua oBbEKTOB TexHWdeckon akcnnyatauum CCC, TexHWyeckue cpefdcTBa CBSA3U M MpOrpaMmMHO-
TEXHWYECKNE CPEACTBA, a Takke TEXHUYECKUi nepcoHan, obecneunBawume dyHkumoHmpoeaHue CCC c Tpe-
ByeMbIMU Ka4eCTBEHHBIMU NOKa3aTeNAMMU.

3.1.53 cuctema ynpaBneHus TaKTOBOW ceTeBOW CUHXpoHM3aumein; CY TCC: AnnapaTtHo-nporpamm-
HbIW KOMIITEKC, COCTOALLEA M3 YCTPOWCTB KOHTPOMS U yNpaefeHns, BXoasawux B coctaB obopygoBaHusa TCC,
SyncE, ueHTpanbHOro cepBepa YNpaBfieHWs WM CPefdcTB CBA3M, UCMOMb3yeMblX OfS Nepenadv CurHanos
yNpaBneHus 1 KOHTpons, B Lenax obecneveHns Tpebyemon HagexXHoCTU PyHKLUMOHUpoBaHMsA cuctemesl TCC
nocpeacTBOM CBOEBPEMEHHOIO 0BHAPYXEHWS U YCTPAHEHWUS BO3HUKAKLLMX NMOBPEXOEHUIA.

3.1.54 cuctema ynpaBneHusa 4acToTHO-BpeMeHHEIM obecneveHunem; CY YBO: MNogcucrtema cucte-
Mbl YUBO, cocTosLwasn n3 ycTpoicTB KOHTPONSA W ynpaBeHus, BXoaAWmX B coctaB obopynoeaHua TCC, SynckE
n CUB, ueHTpanbHOro cepeepa ynpasfeHUs U CPeacTB AMNEeKTPOCBA3M, UCNOMb3yeMblX AN1A nepeaayn curHa-
JIOB yNpaeBneHns 1 KOHTPONS, ¢ uenbto obecneyvennss HeobXoanmMon HageXHOCTU PYHKLMOHUPOBaHNA CrUcTe-
Mbl UBO 3a cyeT CBOEBPEMEHHOTO 0BHaPYXEHUS U YCTPAHEHUS BO3HUKAKLLUX NMOBPEXAEHUNA.

3.1.55 cuctema 4acTOTHO-BpeMeHHOro obecne4veHus; cuctema YBO: TexHonorudveckas cuctema,
npegHasHa4veHHas gns opMMpOBaHWA, pacnpeneneHnsl, npueMa W BOCCTaHOBMEHWS CWUrHanoB TaKTOBOW
(4aCTOTHOM) N BpeMEHHOW CMHXPOHU3aLuMK B Lensx obecnevyeHnst LenoCTHOCTH, YCTOMYMBOCTM (PYHKLMOHU-
poBaHUA 1 Be30MacHOCTM eQUHON CEeTN ANEeKTPoCBA3M Poccuiickoin ®enepauumn.

3.1.56 coobweHne 06 ypoBHe Ka4yecTBa MCTOYHMKA CUTHanoB cuHxpoHusaumu: KoguposaHHOe
3HaYeHWe YCTaHOBMEHHOrO YPOBHA Ka4vyecTBa WCTOYHMKA CUHXPOHM3aUMM, (OpMUpyeMOe TEeXHUYECKUMMU
CcpeacTBaMKn TakTOBOW CETEBOW CUMHXPOHU3ALMK U reHepaTopaMmn CETEBbLIX 3MEMEHTOB C LIENbo nepegaqmn ux
no NUHUAM CBA3W B cOCTaBe MHpopmaynoHHbix notokos E1, STM-n (SSM) n Ethernet (ESMC).

3.1.57 cpepcTBa cBA3U: TeXHWYECKME VU NPOorpaMMHbIe CpeacTBa, UCMNOoNb3yeMble Ana hopMUpoBaHng,
npuema, obpaboTkKn, XpaHeHus, nepegayvn, OOCTABKM COODLWEHUA 3NEKTPOCBA3N UM NOYTOBLIX OTPaBNEHUNA,
a TakKe MHble TEXHWYECKWE W NMporpaMMHbie CpeacTBa, UCMOMb3yeMble NPY oKazaHuu ycnyr cBasv unu obe-
crnevyeHnn OyHKLMOHMPOBAHNS.

3.1.58 cTbIK cuHXpoHM3auumn: Pusmyeckun nHTepdenc obopygoBaHWsa CUMHXPOHM3AUWKW, NpefHasHa-
YeHHbIV ONd npuemMa/nepeady CUrHanoB CMHXpPOHU3aLnn 1 (Mnu) nogknodeHna obopyaoBaHMa ons namepe-
HWS NapamMeTpoB CUrHamna CUMHXPOHN3aUnn.

3.1.59 TenekoMMYHUKaLMOHHbIA Npodunb PTP: Mpynna ckoHurypupoBaHHbIX HacTpoek (napame-
TPOB) M onpefeneHHbIX orpaHuyYeHnii PTP, onTUMU3MPOBaHHbIX 718 KOHKPETHOIO NMPUIICKEeHWsa unu obnacTu
npumerHenna PTP.

MpumeyvyaHune — TenekoMMyHWKauMoHHble npocdunm PTP npuHumMatotca Cektopom TenekoMMyHUKauuia Mex-
AyHapofHoro coto3a anektpocsazn (MC3-T).

3.1.60 TexHu4eckas akcnnyaTtauusa; TO: OCHOBHOW BUA NPOU3BOACTBEHHON OeATENLHOCTH Npeanpu-
ATWUIA 3NEeKTPOCBA3N, peannayemMblil Yepes CUCTEMY TEXHWYECKOW aKCcnnyaTaumni.

Mpumevyanmne — T3 CCC npegcraenser coboil COBOKYNMHOCTL METOAOE M anropMTMOB TeXHUYeckoro obeny-
XKMBaHWA, kKoTopble 06ecneumBaloT opraHM3aumnio v nogaepkadne B Tpebyemblx Npeaenax ycTaHoBMNeHHbIX HopM noboro
06beKTa TEXHUYECKOR aKcnnyaTaumm.

3.1.61 TexHu4eckoe OGCHy)KHBaHVIe oGopynoaaHuﬂ CUCTeMbl CUHXPOHU3aUUKUn CUrHanoB: Kom-
MNeKkc onepau,wlh Unn onepaunAa no noggep*KaHuto paGOTOCI’IOCO6HOCTIf'I I NCnpasBHOCTU NpK UCNonb30Ba-
HWWX MO HasdHa4YeHW, OXXngaHnn, XpaHeH M TpaHCNnopTUpoBaH 060py,q05aHm=| CCC.
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3.1.62 TMnoBoW 3aneMeHT 3amMmeHbl: MUHUManbHaa cMeHHas, PYHKLUMOHANbHO 3akoH4YyeHHasa cbopou-
Has eguHuua (nnata, 6nok, Mogynb U Np.), Nognexalias 3aMmeHe nNpyM BOCCTaHOBNeHun paboTtocnocobHocTr
obopynoBaHus.

3.1.63 yny4lweHHbIA reHepaTop o6opyaoBaHus Ethernet: MeHepaTop cpefncTB CBA3U, UCMOMb3YHOLLNX
TexHonoruwo cuHxpoHHoro Ethernet, ¢ yny4weHHbIMU XapakTepucTUKamm.

3.1.64 yny4weHHbIW NepBUYHbIW 3TanNoHHbIA reHepatop; yl3I: MNepBUYHbLIM 3TanoOHHLIA reHepaTop
C YNy4LIEHHbIMMW XapakTepucTUkaMu, npuMmeHsieMblin ansa cuctem YBO ceten 5G.

3.1.65 ynyyweHHbIN NepBUYHbLINA 3TaNOHHbLIA UCTOYHUK BPpeMeHu U YyacTtoTbl; y[13MBY: TexHnye-
CKOoe cpedcTBo, (PoOpMUpYHOLLLEE 3TanOHHBIE cUrHansl YacToTel (1PPS) n KB ¢ ynyJlleHHbIMU XapakTepucTu-
Kamu B COOTBETCTBUM ¢ TpeboraHusimu cetein 5G.

MpumedyaHne — YNydlleHHbIA NEPBUYHBIN 3TANOHHbIA NCTOYHWK BPEMEHW W YacToTbl MOXeT BbITb 06beauHeH
C rPOCCMENCTEPCKUMIM Yacamn anekTpoceaan PTP (T-GM).

3.1.66 uukn: HaumeHbLLWMA MHTEPBAN BpEMEHW, XapaKTepU3yLUA NOBTOPAEMOCTE COBLITUIA B Npo-
Lecce nepegadu uHcdopmauuu.

MpumeuvaHnne — B undpoBeiX cMcTeMax CBA3W ANUTENLHOCTE UMKNa paBHa 125 MKc, YTO COOTBETCTBYET 4a-
cToTe AnckpeTuaaumm 8 kl'u, Mcrnonb3ayemMoid Npy KOOMpOBaHWW PeYeBoro curHana.

3.1.67 akcnnyaTauMoHHbIA KOHTPonb: [1pouecc onpefeneHus cooTBeTCTBMA napametpos CCC ycTa-
HOBNEHHbIM TpeboBaHUAM Ha CTadMW 3KCNNyaTauuun, KOTOpbIA Noapas3aensioT:

- Ha HenpepbIBHbIM KOHTPOIb, NPOBOAWMLIA HENPEPLIBHO UMM NOCPEACTBOM MNOCMefoBaTEeNbHOro U3-
MepeHUs (KOHTPONA) orpaHM4YeHHOro KonnyecTea napaMeTpoB C Lenbi YCTaHOBMNEHWA COOTBETCTBUS napa-
meTpoB CCC ycTaHOBNeHHLIM HOpMaMm, onepaTUBHOIO ONpeAeneHns xapakTepa u mecTa nospexgeHus CCC;

- Nepuoan4eCcKUii KOHTPOMb, NPOBOAUMbLIA MO 3apaHee HAMEeYeHHOMY MMaHy U OCYLLecTBNAeMbIi C No-
MOLLbIO CPeAcCTB M3MEpPEHUA U KOHTPOSS;

- 3MM300MYECKUIA KOHTPOMb, MPOBOAUMbBIA N0 Mepe HeOBXOOAMMOCTM WM OCYLECTBSAEMbIA C MOMOLLbIO
CPEeACTB U3MEePEHUs 1 KOHTpOnNS;

- aygut CCC.

3.1.68 aTanoHHbIA CUrHan TakToBOMW [YacTOTHOW] cMHXpoHu3auuu: CurHan cMHXpoHu3aumu, oTHO-
CUTENbHOE OTKIOHEeHWEe YacToThbl KOTOPOrO Ha CEMUCYTOYHOM W BPEMEHHLIX WHTepBanax bonblien aonuTens-
HOCTW He NpeBbILUAET:

- #1107 (ans curnana cuHxpoHu3aunm, hOPMUPYEMOro TEXHNHECKUMI CPeCTBaMM, COOTBETCTBYIO-
LWMMK YCTAHOBMEHHBIM TpeboBaHuam) (cm. [2]);

- #1- 10712 (ana curnana cMHXpoHW3aLMK, POPMMPYEMOro TEXHUYECKUMI CPECTBAMM, COOTBETCTBY!O-
LWMMK YCTAHOBMEHHEIM TpeboBaHuam) (cm. [3]).

3.2 B HacTosWeM cTaHgapTe NpUMeHeHbl cnegyowne cokpalleHus:
BOJIIC — BONOKOHHO-ONTUYECKas NMUHUSA CBA3MN;

MOHACC — MobansHas HaBUraunmoHHaa CNyTHUKOBasa cuctema Poccuiickon @enepauum;
EV — eanHW4HbIA HTEPBAaN;

3WIN — 3anacHble YacTy U NPUHAOANEKHOCTH;

MO — ucnwiTatensHoe obopynoBaHue;

OW — oCHOBHOW UCTOYHUK (CMHXPOHM3ALMK);

MPTC — noaswxkHasa paguotenedoHHan CBA3b;

PW — pe3epBHbIN UCTOYHUK (CMHXPOHKU3ALNN);

CW — cpeacTBo M3MepeHuit;

CIT — cuctema nepegavu;

ClO — ceTb Nnepedayn OaHHbIX;

CTB — curHan ToO4HOro BpeMEeHM!;

CY — cuctema ynpaBneHus;

TO — TexHn4eckoe 0bCnyXUBaHmne;

T3 — TexHu4eckKas skcnnyatayus;
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T33 — TUNOBOW 3NEeMeHT 3aMeHbl;

OCBY CBY — aTanoHHbI curHan 4actoTbl U BpeMeHu [ocyaapcTBeHHOM Cnyx6Obl BpEMEHW, YaCTOThI
1 onpeaeneHns napameTpoB BpalleHns 3emMnu;

APTS — accucTMpoBaHHas 4acTuyHas ceTeBad noadepxka xpoHuposanusa (Assisted Partial Timing
Support);

BITS — BcTpoeHHbIn Modynb nogaepxkn xpoHupoeanus (Building Integrated Timing Supply);

CLK — vacsl (Clock);

EEC — reHepaTopHoe obGopynoBaHWe KOMMYTALMOHHBLIX M TPAHCMOPTHLIX 3nemeHToB ceTn Ethernet
(Ethernet Equipment Clock);

eEEC — reHepaTopHoe obopydoBaHe KOMMYTaLMOHHBIX M TPaHCMOPTHLIX anemeHToB ceTn Ethernet ¢
ynyudleHHbIMK XapakTtepucTukamu (enhanced Ethernet Equipment Clock);

ePRTC — ynyuJleHHbIA NepBUYHbIA 3TANOHHBIA UCTOMHUK BPEMEHM W 4acToTel (enhanced Primary
Reference Time Clock);

ESMC — coobueHrne 06 ypoBHe KauyecTBa CUHXPOHM3aLUMK B cUucTeMe cuHXpoHHoro Ethernet (SyncE)
(Ethernet Synchronization Messaging Channel);

GPS — rnobanbHas HaBurauuMoHHasa cnyTHukoBasa cuctema CoeguHeHHbix LTtatoB Amepuku (Global
Positioning System);

IRIG — rpynna MexananasoHHoro npubopocTpoeHns (06o3Ha4YeHne CUMBOMNBHOTO NPOTOKONA CHHXPO-
Husaumu) (Inter-Range Instrumentation Group);

LTE — TexHonorms nogBuxHOW pagmoTenedoHHON CBA3M YeTBepTOoro nokoneHus (Long-Term Evolution);

LTE-A — yny4lieHHas TeXHONornsi NoABWKHOW pagnoTenedOoHHO CBSI3W YeTBepTOoro nokonexHus (Long-
Term Evolution — Advanced);

max|TE| — makcumanbHas owrbka no BpemeHu (maximum Time Error);

PRTC — nepBWYHBbIA 3TaNOHHLIA UCTOYHUK BpeMeHu W 4vactoThl (M3MBY) (Primary Reference Time
Clock);

PTS — yactuyHasa ceTeBasa nogaepxka xpoHupoeaHusa (Partial Timing Support);

SSM — cooblyeHue cTaTyca cuHxpoHm3saumm B CLIM (Synchronization Status Message);

STM-N — CUHXPOHHBLIN TpaHCNOPTHLIA Moayne — ypoBeHb N (Synchronous Transport Module — N);
SyncE — cuHxpoHHbIn Ethernet (Synchronous Ethernet);

ToD — Bpems gHs (kog BpemeHn — KB) (Time of Day);

T-BC — rpaHuyHble yackl anektpocsasu (Telecom Boundary Clock);

T-BC-A — rpaHuyHble Yyackl anekTpoceasvm PTP 0ns accucTMpoBaHHOW YaCTUYHOW CETEBOI NOAOEPXKKN
xpoHupoeaHus (Telecom Boundary Clock — Assisted);

T-BC-P — rpaHuyHble Yackl anekTpoceasu PTP ana yacTuyHoW Nogfaepx KM XpoHuporaHusa (Telecom
Boundary Clock — Partial support);

T-GM — rpoccmenctepckue Yackl anektpoceasun PTP (Telecom Grandmaster);
T-TC — npo3spadyHble yackl anektpoceasn PTP (Telecom Transparent Clock);
T-TSC — Bepomble Yackl anekTpocesaum PTP (Telecom Time Slave Clock);

T-TSC-A — BegoMble yachkl anekTpoceasn PTP ons accUcTUPOBaHHON YacTUYHOW CEeTEeBOW NoaaepKu
xpoHupoeaHusa (Telecom Time Slave Clock — Assisted);

T-TSC-P — Bepomble 4ackl anekTpocesasuM PTP ona yacTuyHOW nogaepkn XpoHuposaHusa (Telecom
Time Slave Clock — Partial support);

UTC — mexagyHapogHasi WwKkana KoopaMHUpoBaHHOTO BpeMeHW (BCeMUPHOE KoopauHaTHoe Bpems);

UTC(SU) — peanusaums wkanel UTC HauMoHanbHbIM 3TanoHOM 4acToThl U BpeMeHu Poccuiickon de-
nepauuu;

1PPS — 1 umnynec B cekyHay (1 pulse per second);

5G — nstoe nokoneHwe (Fifth-generation).

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 12 /66
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71149-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68082
https://gostexpert.ru/gost/gost-71149-2023?utm_source=pdf&utm_medium=68082&utm_term=page

roOCT P 71149—2023

4 3KCI'IJ'IyaTaL|,IfIFI CUCTEM CUHXPOHWMU3ALUWKN CUTHanNnoe

4.1 O6wKMe nonoxeHus

AkcnnyaTtauusa CCC npegctaensaeT cobow KoMNNeKkc onepauvi (MeponpusaTUin), HanpaBneHHbIX Ha noga-
JepxaHue paboTocnocoBHOCTU NPU UCMOMBL30BAHUM MO HA3HAYEHWHD, XpaHEeHUU U TPaHCNOPTUPOBaHMM 060-
pyooBaHust CCC.

Okcnnyatayua CCC BknoYaeT cregyroLlne OCHOBHbIE 3a4a4u:

BBO/[ B 3KCnnyaTauuMio HOBOIo OGOpyﬂ,OBaHMH;

- KOHTpPOIlb KOHCbVIl'ypaLI,MOHHbIX napameTpoB ceTen u OGOpy,ELOBaHMFl CUHXPOHU3aUWKn, C Uenbl UCKITHO-

YeHWA BO3SHUKHOBEHWNA 3aMKHYTbIX NeTernb 1 BO3MOXHON HeyCTOlﬁHVIBOCTIﬁ CUIrHanoB CUHXpPOHWU3aUWKn,

KOHTPOINb Ka4eCTBEHHbIX nokasarternen curHanos CUHXPOHU3aUMn 4acToThl U BpEMEHN;

- KOHTpOnb paboTocnocoBHOCTM NUHKIA (Lenei) CUHXPOHU3aUMK U PeKOHQUIypaLUuio NyTeh CUHXPOHW-
3aUUN NMPU BO3HUKHOBEHWWN aBapuid;

obBHapyKeHue 1 NMKBMAAUWIO aBapuii;
PEMOHT, 3aMeHy 1 NoBepky obopyaoBaHUs;
TexHW4Yeckoe oBenyxveaHue obopynoBaHus,
BedeHWe TeXHUYECKON JOKYyMEeHTaLuK;
MaTepuanbHo-TeEXHUYecKoe cHabxeHmne;
XpaHeHue obopygoBaHus;

CHATME 0bopyaOBaHUS C SKCNnyaTauum.

OkcnnyaTtauyua CCC BknoyaeT oba3aTtensHoe cobniogeHue npaBun TeXHWKM Be3onacHOCTU, OXpaHbl
Tpyaa, noxapHoit 6e30MacHOCTM U CAHUTaPHbLIX HOPM.

4.2 O6BbeKTbl TEXHUYECKOW IKCMyaTauuu

B coctaB OT3 CCC BxogdaT:

obopynoBaHue TCC;

obopygoeaHve CLUB;

CETEBbIE 3NEMEHThI, Yepes KOTopble NepeaakTcs CUrHarbl CUHXPOHU3aLMK;
TNUHWKX CBA3W, 3a0eMCTBOBAHHLIE B Nepegadye CUrHaNoB CMHXPOHMU3aLUWK;
CUCTEeMbI YNpPaBneHnss U MOHUTOPUHTA.

Coctae o6opygosaHus TCC onpegeneH B [9] v BKIOYaeT:

Mnar;

ynar;

nau;

ynau;

B3r;

M3r;

PCC;

MNCcC;

C3, ncnoneaykwnia TexHonoruo CLN;

IC3, ncnonb3ykoLnii TEXHOMOTMIO CUHXPOHHOTO Ethernet;
yny4ieHHsin NC3, ncnonb3yowmMin TEXHONOTMK CMHXpOHHOTo Ethernet;

Coctae obopygoaHus CLUB BkniouaeT:

NnanBY;
yMNnauBY;

- rpoccmencTepckme vackl anektpoceasm PTP (T-GM), koTopble MoryT ObiTe BCTpoeHbl B M3VBY n
yrn3nBY;

rpaHuyHble Yackl anekTpocesasum PTP (T-BC, T-BC-A, T-BC-P);
npo3payHbie Yackl anektpoceaau PTP (T-TC);
BefoMble Yackl anektpocessu PTP (T-TSC, T-TSC-A; T-TSC-P).

CeTteBble ANemMeHThbl, Yepe3 KOTopble nepefakTcAa CUrHalbl CUHXPOHWU3aUWK, BXOOAT B COCTaB TpPaHC-
HOpTHOﬁ CeTH Y BKNKYaKT MYNbTUNNEKCOPbl, KOMMYTaToOpPbl, MapLlipyTmn3aTtopbl 1 p. CeTeBoe 060py,qosaHme,
ydacTeywulee B OSpaSOBaHVIM uenemn CUHXPOHMU3aUunn.
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OCHOBHbIMMW XapaKTepucTUKamu, onpegensawnwmmn kadecTeo curHanoB TCC, ABNAWTCA MmeaneHHble (C
yacTtoTol meHee 10 L) M3MEHEHWA OTKITOHEHWI 3HaYaLLlMX MOMEHTOB (hasbl CMrHana OTHOCUTENbHO CBOEro
3TanNoHHOro NONOXeHWsA BO BpeMeHW (NnapameTpel 6nyxaaHusa gasbl), XxapakTepusyemble:

- OBW — pa3HocTb Mexay U3aMepeHHbIM 3HaYeHUeM BpeEMEHHOro MHTepBana, BOCNpou3BOAMMOro 3a-
OarLLUM reHepaTopoM, U M3MepEHHbLIM 3Ha4YeHWeM TOro Xe BpeMeHHOro MHTepBana, BOCNpou3BoaMMOro aTa-
TNOHHBIM 3a4al0LW MM reHepaTopoMm;

- MOBW — napameTtpom bryxaaHusi pasbl CUrHana CUHXPOHM3aunK, onpeaensiownii MakcumanbHble
3HaA4YeHWA OTKMNOHEHWA 3Ha4YallMX MOMEHTOB hasbl B M3MEPAEMOM CWUrHane OTHOCUTENbHO HOMWHAaNIbHOro
3HauYeHuWsa ONs UHTepBanoB HabrnoaeHUs pa3nMuYHOR ANMUTENBEHOCTU U XapaKTepU3YoLWMiA YaCcTOTHbIE OLLIMBKK
B CMrHarne CMHXpOHU3aunu;

- OBV — napameTpom bnyxgaHua ¢asbl curHana CUHXpoHU3auumn, onpenensowmili oxugaemble (Hau-
Bornee BepoOsITHbIE) OTKMOHEHWA 3HaYalMX MOMEHTOB (hasbl B M3MEPAEMOM CUTHane OTHOCUMTENbHO HOMMW-
HarbHOroO 3HaYeHWs ANs UHTepPBanoB HAbMNAEHUS PasnUMYHON ANUTENBHOCTY.

OCHOBHbLIMW HOPMWPOBAHHLIMUW NapaMeTpaMy CUrHanoB CMHXpoHu3auun B cetn TCC asnsaloTes:

- OTHOCMUTEeNnbHasi TOYHOCTb YCTAHOBKU HOMUHAMBHOMO 3HAYEHWUs YacTOThI;

- OOMroBpeMeHHas HecTabunbHOCTL YacToThI;

- napameTpsbl bnyxaaHusa dasbl, K KOTOpPbIM OTHOCATCA Takue napameTtpbl kKak MOBW u B Ha pas-
JIMYHBIX MHTEpBanax HabnwgeHus.

OCHOBHLIMUW XapakTepucTUkaMmu, onpegensowmMmm kadectso curdanos CLUB, senstoTcs:

- MOCTOsIHHAs MOrpeLHOCTL OTCHeTa BpeMeHu (CABUr Mo BpeMeHW) Ha Bbixode obopyaoBaHus B cpas-
HEHWW C NPUMEHUMBIM NEPBUYHBLIM CTAHLAPTOM BpeMeHu (Hanpumep, 3CBY MCBY);

- napameTpsl bnyxaaHus dassl, xapaktepusyembie MOBW n IBU.

OCHOBHLIMW HOPMWPOBAHHLIMUW NapamMeTpamMu CUrHanoB cUHXpoHu3auuu B cetu CLUB aenswTes:

- MakcumManbHasi abcontoTHas olwrbka BpeMeHn, n3aMepsiemMasi OTHOCUTENBHO 3TanoHHOMo curHana (Ha-
npumMep, hopmupyemoro 3CBY MCBY);

- OMana3oH NOorpeLHoCTW NOCTOSAHHOM OWWBKN BpeMeHu;

- napameTpsbl bnyxaaHusa dasel, K KoTopbiM oTHocaATes MOBW n 1BU Ha pasnuuHbiX UHTEpBanax Ha-
bnrogeHus.

MpenensHO gonycTUMbIE NapaMeTpbl CUTHANOB CUHXpPOHU3aUuK, dopMmupyembix obopygoBaHuem TCC
1 CLUB, npuBeaeHbl B NPUNOXeHUH A.

4.3 06u.|,ue Tpeﬁoaamm K 3KCcnnyatauunm cuncteM CUHXpOHU3aynuu CUrHanoe

Skcnnyatauusa CCC pomkHa obecneuymBaTh OOCTABKY CMIHaNoB CUMHXPOHM3aUWW 00 notpebutenen c
HOPMWPOBAHHLIMW 3HAYEHUAMM Ka4eCTBEHHbIX NMOoKasaTenen.

JKcnnyaTauMoHHo-TexHUYeckoe obcenyxuBaHue obopygoeaHua CCC OoMmKHO OCYLeCcTBNATLCH B CO-
OTBETCTBUWM C 3aBOACKMMK WMHCTPYKUMSMM MO IKCNnyaTaumi M OPpYrUMW TEXHUYECKMMW JOKYMEHTamu, pas-
paboTaHHbIMW ONS KOHKPETHBIX METOLOB M anropuTMOB TEXHWYECKOTO OOCNYKMBaHUSA, @ TakkKe HaCTOALLNM
cTaHOapTOM.

B nokanbHOM HOPMaTUBHON AOKYMEHTAaLMM OpraHn3aLMm, oTeevatoLlen 3a akennyatauuw CCC, gomkHo
BbITb YCTAHOBMEHO!

a) MakcumanbHoe Bpemsi Mexay nornyvyeHumem yBedomMmneHust 00 aBapuMu 1M Hadarnom npoeefeHus pe-
MOHTHO-BOCCTaHOBUTENbHbLIX paborT;

6) Bpems MH(OPMMPOBAHUA OTBETCTBEHHbIX MWL NOCHe Npuema, perncTpauum U NepBUYHOM guarHo-
CTUKW HemcnpasBHOCTK (Npobnembl);

B) BpeMs yCTpaHeHus aBapuu.

MepcoHan, obcnyxueatowmin obopyaoraHme CCC, pomkeH nponTu 0byyeHue nNo BONpPOcamM NocTPOeHUs
N OpraHMsaunoHHO-TexHWYeckoro conpoeoxaeHus CCC, B ToM uncne obyyeHune ons paboTel Ha aKkcnnyaTu-
pyemMom Tune obopynoBaHus.

HecTBUA NepcoHana OoMmkHbl ObiTb HANpPaBneHb:

- Ha cosfaHue Heobxogumbix ycrnoeui ans pabotel CCC;

- onpepeneHwe aKCNNyaTaLUoOHHO-TEXHUYECKUX napameTpoe obopyaoeaHus CCC no pesynstatam cbo-
pa CTaTUCTUYECKUX OAHHbIX;

- obecneyeHne 3agaHHbIX IKCMNyaTaUUMOHHO-TEXHUYECKUX XapaKkTepUCcTUK;

- BbIOOp 3KCNNyaTaLMOHHbBIX MEPONPUSTUIA U peanu3auunio NpeaioXeHuid No NoBLILIEHWIO NoKkasaTenewn
HaOEeXHOCTH;
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- obecrneveHne appeKTUBHOCTIU yNpaBreHnsi U TEXHMYECKOro 0BCnyXWBaHusA;

- onpepgenexHve obbema 1 cogepxaHusa pasnuyHbliX BUAOB TEXHUYECKOro obcnyKuBaHns 1 pemMoHTa.

Onsa uenei KOHTPONSA NapaMeTpoOB CUrHaNoOB CUHXPOHM3aLUKW W NapaMeTpoBR (xapakTepucTuk) obopy-
LOBaHWS MpUW 3KCNNyaTauum npenMyLLecTBeHHO crieayeT UCMonb30BaTh CPEACTBA aBTOMATU3aL MK, KOTOpbIe
MOTYT BbITh KaK MECTHBIMU (NOKANbHBIMU), TaK U LEHTPaNU30BaHHbLIMMU.

K cpegctBam aBTOMatM3auum OTHOCATCS aBTOMAaTM3MPOBaHHbIE CUCTEMbI YNPAaBNeHUs 1 MOHUTOPWHTA,
nokarbHble TEPMUHAMLI ONepaTopa, U3MepUTenbHbIE KOMMEKCHI.

Kaxpomy OT3 gonxeH 6blTb NPUCBOEH MOEHTUKUKATOP, KOTOPbIA AOMKEH 0AHO3HAYHO ero onpeaensTh
B CMCTEME TEXHWYECKOW 3KCMnyaTauuu.

Mo kaxpgomy OTD fomkHa GbITe 4OCTYNHA cnefylolwas MHpopMaums:

- naeHTudukaTop 1 dyHKUMOHaNbHoe Ha3HadeHne OT3 B CCC;

- [arta BBoAa B 3KCMnyaTaumio;

- nMapaMeTpbl yaaneHHoro 4ocTyna K MHTepgency ynpasneHus:;

- UHTepdencebl ¢ B3auMogencTByLW MM 060pyLoBaHNEM;

- paboune 1 TEXHUUYECKNE XapaKTepPUCTUKM;

- TOYKM KOHTpOnNs (M3mepeHusa) paboymx U TEXHUUECKUX XapaKkTepucTuk.

Mpadukn npoBeaeHUst M3MEPEHNA NapamMeTpPoB CUMHXPOHU3ALMM OOMKHLI pazpabaThiBaThCsl OpraHu3aa-
Luen, oTBETCTBEHHON 3a akcnnyaTtauuto CCC, ¢ y4eToMm AeWCTBYIOLMX HOPMaTUBHBIX AOKYMEHTOB, OTHOCS-
wmxca Kk CCC.

HenocpedcTBEHHO N3MEPeHUsi NapamMeTpPoB CUIHAaNIOB CUHXPOHW3aLUMK CNedyeT BelNOMHATCA C UCMONb-
30BaHUEM CPEefCTB M3MepeHUi YyTBEPXKOEHHOIO TUMNa, MMeLWnX AeNCTBYLee CBUAETENLCTBO O NOBEPKE.

Qkcnnyatauua CY TCC u CY YBO pomkHa ObITh opraHuaoBaHa B cooteeTcTBumM ¢ FOCT P 70409.

Mpu NpuBNeYeHU CTOPOHHE opradn3auum K akcnnyataumm CCC gomkHb! OblTs COBNOAEHBI AeNCTBYO-
wre TpeboBaHmsA, KacalLwMecs UCNOoNbL30BaHWA NPeAnpUATUEM YCNyr CTOPOHHUX opraHuaauumii [6].

B npouecce BBoga obopygoeaHua CCC B akcnnyaTauuio gormkeH ObiTe NpeaycMoOTpeH NepBUYHbINA ay-
OWUT NapaMeTpoB Ka4yecTBa CUrHana CMHXpoHu3auuu gns atoro obopynoeaHus, ¢ obazaTenbHbIM cocTaBne-
HMEM 3MeKTPUYEeCcKOoro nacnopta Ha BCe UCTOMHUKU CcUrHamnoB cuHxpoHusauum: N3/yl3r, NaW/yl3n, B3,
M3TI, M3UBY/yM3NBY, rpoccmencTepckue Yackl anektTpocesasun PTP.

MapameTpbl cUrHanoB cUHXpoHu3auun B cetit CCC nognexaT uaMepeHusiM Npu BBOAE B 3KCNNyaTaL Wi
CETW 3NeKTPoCBA3K (hparMeHTa CeTH SNEeKTPOCBA3W) U LOMKHbI NOAAEPKMBATLCS ONepaTopoM CBSA3M B NMPO-
Lecce akcnnyaTauyumn cetn CCC. ®opmynbl pacyeTa XxapakTepUcTUK, Onpeaensitolnx Ka4ecTBo CUrHanoB CHH-
XPOHU3aUWKM NPpUBELEHb! B NpunoxeHun . MNepnognyHOCTb KOHTPOMBHBLIX U3MEPEHWUA NapamMeTpPoB CUrHa0B
CUHXPOHW3aLMW AOMKHA ObITe HE pexXe YeM OOWH pa3 B TpuW roga.

W3mepeHus napaMeTpoB CUrHANOB CUHXPOHW3AUMW CreayeT NPOBOAUTL B LIENAX NPOXOXAEHWSA curHana
CUHXPOHW3ALMMK, KaK OT OCHOBHOTO UCTOYHMKA CUHXPOHU3ALMMW, TAaK U OT PE3ePBHOMO UCTOYHUKA CUHXPOHU3A-
Lun.

Mporpamma npoBefeHUss U3MEPEHUA, COOEPXKUT M3MEPEHUS XapaKTepUCTUK CUTHaNOB CMHXPOHU3aLIMM
Ha annapatype CM CUW/CM MUK B Hayane 1 KoHUe Lenu CUHXpPOHM3aL MK, Ha 0bopygoBaHUKM CUHXPOHU3a-
LWUK, a TaKKe Ha KOMMYTaLMOHHOM 0BopyaOBaHWK, HE3ABUCUMO OT TOr0, ABMSETCH UMK HET 370 obopygoBaHue
pEe3epBHbIM UCTOMHUKOM CUHXPOHU3ALNM.

4.4 TexHHU4YecKoe oﬁcnymuaanue CUCTEM CUHXPOHM3ALWNKN CUTHaNoB

Bugbl 1 nepuogunyHocte TO obGopypoBanuns CCC gomkHbl ycTaHaBnMBaTbCs OpraHvsauuen, OTBeT-
cTBeHHOW 3a akcnnyartaumio CCC, B COOTBETCTBMKM C MHCTPYKLMSIMWA MO 3KCMNyaTauuW, NOCTaBnseMbiMU C
obopynoBaHuem.

TO obopynoeaHust CCC gomKHO COCTOATL U3 OpPraHM3aLMoOHHO-TEXHUYECKUX MEPONPUSATUI, HanpaBneH-
HbIX Ha NpegynpexgeHve, obHapyXeHne 1 ycTpaHeHne aBapuvid (OTKa3oB) B 060py40BaHNUM CUHXPOHM3ALUN C
uenbto obecnedyeHuns LENOCTHOCTH, YCTOMYMBOCTM hYHKLMOHWpOBaHNsA 1 BezonacHoctn CCC.

TO pomkHO BKMKOYATL:

- npoBefeHue npodunakTuieckux pador;

- KOHTpOnb paboTocnocobHOCTH 1 KOHPUIrypauun ceTeBblX 3NeMEHTOB;

- KOHTPOMb NapaMeTpOB CUIHANoOB CUHXPOHU3ALWK;

- ycTpaHeHue aBapwii (0TKa30B);

- BE[EHWe 3KCnnyaTaunoHHOW AOKYMEeHTaLWK, nocTaBnsaeMon ¢ obopynoBaHuem (popmynsap, nacnopt
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Mpouecc koHTpons anga uenen TO OoMmKeH BKMOYaTh:

- nokanusauni OT3, Bbilweawero U3 ctpos, unu OT3, B KOTOpOM NpeanonaraeTca Hanu4ve NoBpex-
LEHWSA UMK BO3MOXHOCTE HACTYMNMNEHWUA 0TKa3a;

- MHOPMUPOBaHNE OTBETCTBEHHLIX NUL, 06 aBapuu;

- nepefavy OTBETCTBEHHLIM NULAM AaHHbIX 0 cocToaHUM CCC: napaMeTpbl CUrHANOB CUHXPOHU3ALNUH,
3aperncTpupoBaHHbIe HapyLweHUst hyHKLMOHUPOBaHWs obopynoBaHus;

- BoccTaHoBneHwe paboTtocnocobHoctn OTS nyTem npuBegeHUs B AeWCTBME aBTOMATUYECKOro Mexa-
HU3Ma pe3epBMPOBaHKUS (NPWY HEBO3MOXHOCTIN 3a4eCTBOBaHWS aBTOMaTMHeCKOro MexaHmama pes3epBupoBa-
Hus, cnyx6am, oTBeTCTBEHHLIM 3a akcnnyaTauuto OT3, gomkHa BeITe NepegaHa uHgopmauus, Heobxogumas
415 BLINONMHEHUS pE3ePBUPOBAHMA B aBTOMaTU3MPOBAHHOM UMW PYYHOM pexume).

Mpouecc KOHTPONA NapamMeTPOB CUTHAMOB CUHXPOHU3ALUKM SOIMKEH BKIMOYATL CreaylLline HenpepbiBHO
1 COBMECTHO BbIMONHAEMbIE NPOLECCh:

- BblSIBMEHWE aHOManuii (OTKMOHEHWI) 3a4aHHbIX NapamMeTpoB Ha OCHOBE pe3ynbTaToB 15-MWHYTHbIX
WHTEepBanoB HabnogeHWs 3a napaMeTpaMm CUrHanoB CUHXPOHU3aLIMM (aHANM3 aHHbBIX 38 KPaTKOBPEeMEeHHbI
nepuoa);

- BbliBNeHWe HeucnpaeHocTelr OT3 Ha OcHOBe pe3ynsTaToB 24-4acoBbIX MHTEPBANOB HabnwaeHWa 3a
napaMeTpamu CUrHanoB CUHXPOHW3aLMKN (aHANU3 AaHHbLIX 32 CPEAHeCPOYHbIN Nepuod);

- BblSIBMEHME TEHOEHUMM yXyAlleHus kadyecTBa yHkunoHmpoBaHus CCC (aHanu3 gaHHbIX 3a Oonro-
BPEMEHHbIV nepuog, KoTopbii cocTaenseT bonee 24 yacos).

Meponpusitus no TO OOMmKHbLI BKNKYaTh!

- nnaHvposaHue TO: pa3paboTka TUMNOBLIX NMAaHOB NPOBEOEHUS] PErMaMeHTHbIX, MPOMUNaKTUYECKMX U
KOHTPOMbHO-AMAarHocTM4Yecknx paboT, onpeaeneHne rpaduKoB U BbINMOMNHEHUS;

- opraHuzauuto TO: goBeaeHWe pesynsTaToB NnaHupoeaHus TO B BUAE UHCTPYKLMIA, NNAHOB U rpadu-
KOB, PACTOPSIKEHUIA 1 yKa3aHWi (3a4ad) 4O SKCnnyaTalLMOHHOMo NnepcoHana;

- koopguHauuio TO: onpedeneHne CTPYKTYPbl B3aMMOCBSI 38 MeXay SKCNnyaTupyownMmn nogpasgene-
HUSIMW OnepaTopa CBA3WU, BHECEHWE KOPPEKTUB B MHCTPYKLMKW, NNaHbl 1 rpacduki pabor;

- HabrwaeHWe 3a BbINoNHeHWeM paboT no TO: KOHTPOMbL pe3ynsTaToB BeiNoNHeHus paboT no TO, aHa-
N3 pe3ynsTaToBR BLINOMHEHUS OTAENbHBIX 3TanoB paboT, onpedeneHHbIX Ha aTane nnaHuposanHus TO.

B HopmanbHbIX ycrnoBusix dyHkUMoHUpoBaHus CCC uHbopmMaumio o napameTpax CUrHamoB CUHXPO-
Hu3aumm 1 paboyux xapaktepuctnkax OT3I cobupaloT 1 nepegatoT B CUCTEMY YNpPaBleHWs NOCTOSHHO MO
OaHHBIM M3MepeHWit, BeinonHaeMbix OT3 B aBTOMaTUYECKOM PeXUME, M NepUogu4eckux U3MepeHuid, 3any-
CKaeMmbIx 0BCryXMBaOLWMM NepCoHanom.

Mocne Bo3HUKHOBEHUA aBapum (oTkaza) B CCC Heobxogmumo BeinonHuTe TO AN ycTpaHeHWUsl HEUCNpaB-
HOCTU, cocTosILLee U3 cnegytowux atanos (gas) TO:

a) obHapyxxeHue 0TKasa;

6) BoccTaHoBneHne paboTocnoCOBHOCTM CUCTEMbI;

B) onoBelleHre 06 oTKase U HapywweHun paboTbl OTBETCTBEHHbIX NAL;

r) NoKanuM3auusl NOBPeX4eHUs;

4) ycTpaHeHue noBpeXaeHui;

€) npoBepka;

X) BBOA B 3KCMMyaTauuio.

Mpodmnaktudeckne paboTel Ha obopygoeaHum CCC cnegyet npoBoauTh No rpadukam, paspaboTaH-
HbIM 3KCMyaTauMoHHbLIM NePCOHAaNoM.

PesynbraTtel npoBegeHns npodunakTuyecknx paboT, koTopble HeoOX0AMMO JOKYMEHTUPOBAaTh, JOIMKHEI
BKITHOYaTb:
cocTaB NpoBoauMbIX paborT;
yKasaHue 0 CTeneHu npekpaweHuns nepeaadyn CUrHamnoB CUHXPOHU3aLMK;

AaTy 1 BpeMms Hadarna nposegeHusa paborT;

AaTy v BpeMsi OKOHYaHus pabor;

chamunuio, MMs, OTHeCTBO, AOMKHOCTb COTPYAHUKa(0B), MpoBogmMBLLEro(1x) paboTbl.

Cpok xpaHeHus nHpopMaLmn no y4eTy npodunakTuyeckmx paboT JOMKEH COCTABMNATE HE MEHee Tpex

ner.

WHbopmaLumio 0 HencnpaBHOCTAX CNeayeT pasfensTh No KaTeropusiM aBapuii (kpUtudeckas, cpoqHas,
npegynpexneHne) ans uMx ycTpaHeHus. Mpu Busyanuzaumm coobLieHnid 0 HeUCnpaBHOCTSAX Ha CpefcTBax
aBToOMaTM3auuu gofmkHa BbiTb oGecneyeHa BOZMOXHOCTbL OTOBpaKeHMs KaTeropun aBapui pasnmuyHbIMU LiBe-
Tamu.
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HomkHo 6bITe 0becnevyeHo AOKYMeHTMpoBaHWe MHGopMaLMK o paboTax no obHapyXeHulo 1 ycTpaHe-
HUWIO HewcnpaBHocTel B o6opynoBaHun CCC ¢ permctpaumei Crefyowmx OCHOBHbIX AaHHbIX:

- [aTbl ¥ BpEMEHW MOCTYNNeHUsa MHPOPMaLMU O HEUCTPABHOCTY;

- MAEHTUMUKALMOHHBIX AaHHbIX OT3, MMEeHLLEero HeUCNpaBHOCTL;

- OonWcaHus BULA HEUCTPABHOCTY;

- MPWYMHBI HEUCMPABHOCTH;

- [aTbl ¥ BpEMEHW YCTPaHeHWs HEUCNPaBHOCTH;

- pekeusmTtos (PO, nomkHOCTL) coTpyaHMKka(oB), caenasliero(mx) 3annch.

CpenHee Bpems ycTpaHeHWs HeucnpaBHocTH oBopygoBaHua CCC OOMKHO COOTBETCTBOBATH pacyeT-
HbIM MOKA3aTenaM, NPMBEAEHHbIM B 3KCNINyaTaluUoHHON JOKYMeHTaLuuN.

Mepbl Mo orpaHUYeHU BO3AEWCTBUSA HEMCTPABHOCTU AOMKHbI NPUHUMATLCA B 3aBUCMMOCTM OT Tuna
HEeUCnpaBHOCTM U MecTa, r4e OHa NPOoM30LLNa, MU MOTYT 3aKM4aThCa:

- B OTK/THOYEHUU OT CUCTEMbl CUHXPOHM3aL UM HEWCNPaBHOro 0GopyAoBaHUA U 060pya0BaHUS, KOTOPOE
13-32 HEMCMPABHOCTU HE MOXET BbIMOMHATL CBOU hyHKLWK, AMs NpefoTBpalleHns nepefadn HekadyecTBeH-
HbIX CUTHANOB CUHXPOHU3ALWN;

- B nepexofe Ha pe3epBHoe 0bopyLoBaHWe, NpW HANUYKUM €0 B CETU (CETeBOE Pe3epBUPOBaHME);

- B OTKIIOYEHWU Bhillellero U3 ctpos brnoka (Mogynsl) obopynoBaHWA U Nepexona Ha COOTBETCTBYHO-
LM pe3epBHbIn briok (Moaynk) Npy ero Hann4Mm B 060pyaoBaHUN.

Cpok xpaHeHns MHOPMaLUK MO Y4eTy HEMCTNPaBHOCTEN JOMKEH COCTaBNATL HE MEHee Tpex NeT.

4.5 ABapMAHO-BOCCTAaHOBUTENbHLIE paboThl

Mpw NnpoBefeHUM aBapUIAHO-BOCCTAHOBUTENBHLIX paboT cnefyeT BhIMOMHATL onepauumn (MeponpuaTust),
obecneunBatolme BoccTaHoBneHne coctoaHua CCC 0o YpOBHS, MMEBLLEr0 MECTO A0 BO3HUKHOBEHUA aBa-
PUAHOW CUTyauuu.

B obuem Bvae aBapuinHO-BOCCTAHOBUTENbHBIE paboThl AOMKHLI BKMAOYATbL:

- BHECEeHMWe M3MEHEHWI B KOH(MrypaunoHHbie napametpbl OT3;

- NOAroToBKy Heobxoaumelx T33 ons BoccTaHOBUTENBHLIX paboT OTJI;

- TpaHcnopTupoBaHue obopynoeaHus, TO3 1 nepcoHana K MecTy npoeeAeHuUs pabor;

- 3aMeHy unu pemoHT OT3 (cocTaBHbIX Yactenn OT3);

- MpoBeAeHne UCMbITaHWA U M3MepeHne NapameTpoB BoccTaHoBneHHoro OT3;

- MHhbOpMUpOBaHWE NoapasfeneHus, OTBeYalroLlero 3a IKcnnyaTaumio BocctaHaenusaemoro OT3, B
npowecce npoBegeHns pabor;

- cbop OaHHbIX 0 pe3ynkTaTtax NpoBefeHUs aBapuiiHO-BOCCTAHOBUTENLHLIX paboT NS BeOeHUsa cTaTu-
CTUKK MO HEMCMNPABHOCTSAM.

ABapuiiHO-BOCCTaHOBUTENbHbBIE PaboThl BBIMOMHAKTCA 3KCMNyaTalMOHHBIM MEPCOHATIOM.

4.6 PeMOHT oﬁopy.qosaHuﬂ CUCTEM CUHXPOHWU3aUWMKN CUTHANOB

PemoHT obopynoeaHva CCC gomkeH BKMOYaTh B cebA KOMNIeKC opraHn3aumMoHHO-TEXHUYECKNX Mepo-
NPUATHIA, HampaBMeHHbIX HA BOCCTAHOBNEHWE BbILIEALUEro U3 CTPOS TEXHWYECKOro CpeacTBa, BOCCTaHOBME-
HWe ero pecypca UMy pecypca ero CocTaBHbIX YacTei.

B obuwem cnyvae B 3a4a4v peMoHTa SOIMKHBI BXOAUTE NpOLecehl:

- opraHuzauuvu, NraHMpoBaHwus, obecnedvyeHns 1 NPoBeAeHUs TEKYLLEro U KanuTaneHoro peMoHTa obo-
pPyAOBaHNS,;

- pa3paboTkn M BHEAPEHWs MEeponpuATHA MO MOBLILEHWI0 HAOEeXHOCTW W OTKasoycTon4mBocTU 0bo-
pyOOBaHNS.

PemoHT obopynoeaHusa CCC crnegyeT ocyLecTBNATE HA OCHOBaHUW MHCTPYKLUMIA (MpM-Npou3BoguTenei
obopydoBaHus, a Takke NokKanbHbIX HOPMaTUBHbIX JOKYMEHTOB, OEACTBYHLUMX B OpraHn3auun, oTeevarLlei
3a akcnnyatauuio CCC.

PaboTbl N0 pEMOHTY AOMKHBI BKIOYaTh:

- MNaHOBbLIA PEMOHT (TEKYLLMIA WU KanuTarnbHbIN);

- BHENnaHoBbI¥ PEMOHT (aBapuMiHO-BOCCTAHOBUTENbHLIE paboThl).

MnaHoBbBIA PEMOHT BKMOYMAET TEKYLLWI PEMOHT, KOTOPbIA NPOM3BOLAT BC BPeMs MNaHOBOro nepuoau-
YecKoro TexHudeckoro obecnyxusaHus obopyaoBaHusa aKCNyaTauWoHHbIN NepcoHan, a Takke KanutanbHblid
PEMOHT, KOTOPbIA MPOBOAAT NO OTAENBHO COCTABNAEMOMY NiaHy B Nopsiake, onpefeneHHoM NoKanbHbIMK
HOPMaTUBHbLIMW JOKYMEHTaMM.
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3KcnnyaTaunMoHHbIR NepcoHarn B NoBCeAHEeBHON AeATeNnbHOCTU J0HKEH BhINONHATEL paboThl MO PEMOHTY
Ha 3akpenneHHom obopygoBaHum CCC B COOTBETCTBUM C PACMOpPSPKEHUSIMIA COOTBETCTBYIOLNX PyKOBOAMTE-
Neii aKCNNyaTauMoHHbIX NodpasneneHun.

4.7 NamepeHWe NapamMeTpoOB CUFHaNOB CUHXPOHU3ALUKU

NamepeHne napameTpoB CWMrHanoB CHMHXPOHM3auun, copmupyemeix obopygoeaHmem CCC, Ha aTane
NPMEMKM M BBOOA B IKCMNyaTaL M0 3aKOHYEHHOIO CTPOMTENBCTBOM 00bEKTa M COOPYXXEHWS SBMAETCH OCHOB-
HOW nNpouenypon ans obecneveHns yctondmeon pabotel CCC.

OcHOBHbIMW 0bbekTamu CCC, napaMeTpbl KOTOPbIX MPOBEPSIOT, SBMNSAKTCA UCTOYHMUKA CUrHaNoB CUH-
XPOHM3aLMN YacTOThl U BPEMEHU, reHepaTopbl KOMMYTALUMOHHbIX CTAHLUWUIA, reHepaTopbl CETEBLIX ANIEMEHTOB
cucTeM nepepadu, gononHuTensHoe obopygoBaHMe CUHXPOHM3ALMKM YacToThl U BPeMeHUW, UCNonb3yemoe B
ceTu.

Pa6oTbl No namMepeHunio napameTpoB obopynosanma CCC, noaroToBKy NPOTOKONOB M3MEPEHWIA N aKTOB
BBOZa B IKCNMyaTauuio NpoBOAUT Bnagenew, ceti NMbo ynonHoMoYeHHas opraHm3auus.

MpaBuna MaMepeHUsi NapameTpoB CUTHaroB CUHXPOHM3aUWW U xapakTepucTuk obopynoeaHus TCC
npuBedeHbl B NpUnoxeHuu b.

MpaBuna M3amMepeHus napaMeTpoB CUTHAMOB CMHXPOHW3ALMM W XapakTepucTuk obopynoeaHusa CLUB
npuBedeHbl B NpunoxeHnn B.

4.8 OcbopmMmneHue pe3ynLTaToB UIMEPEHUN

PeaynbTaTel M3MEPEHUI NapamMeTpoB CUHXPOHM3ALMU OOPMISAIOT NPOTOKONAMU, KOTOPbIE XPaHsT B
ByMa)KHOM UINK ANEKTPOHHOM Bue.

B npoTokone uamepeHuin JomkHbl BbiTe NpUBEAEHbI:

- gaTa M MecTo NPOBELEHWS U3MEPEHWIA;

- HauMmeHoBaHWe 00beKTa U3MepeHUi 1 ero 3aBOACKON HOMEP;

- napaMmeTpbl 06bekTa U3MEPEHNA, Noanexallme N3MepPeHaAM (KOHTPOO);

- HOMEp MyHKTa Nporpammbl M3MepPeHWid, B COOTBETCTBUN C KOTOPLIM BbINONHEHEl U3MEpeHus;

- TUMN X 3aBOACKON HOMep ucnonbayemeix CU;

- [Oarta noBepku (kanubpoBKW) U HOMep CBUOETENbLCTBA O MOBEPKe (cepTucukata o kanubposke) CU;

- cOCTaB M3MepsieMblX (KOHTPONMPYeMbIX) NapamMeTpoB, HOPMbl HA HUX U pe3ynbTaThl U3MEPEHWNIA C yKa-
3aHWeM MOrpeLlHOCTA M3MEPEHWUI;

- chamunusi, UMsi, OTHECTBO (MPW HANUYMK) U JOMKHOCTL paboTHMKA, NPOBOAMBLLETO M3MEPEHHS.

PesynsTaThl M3MepeHUs NapamMeTpPoOBR MCTOYHMKOB CUTHANMOB CMHXPOHU3ALMM 3aHOCAT B aNeKTpuyeckue
nacrnopTa u Nepuoauyeckn KOHTPONMMPYOT B NpoLiecce aKcnnyaTauun. dnekTpuyeckue nacnoprta Ha obopygo-
BaHWe CMHXPOHM3ALMK CIYKaT OCHOBaHWEM ANA ee NPUeMKM B akcnnyaTauu. MNpouecc NpUemMKu 3aknoyaeT-
CSl B NPOBELAEHMMW NPUEMO-COATOYHbIX UCMbITaHWIA 060pygoBaHMsa nepea BKIIOYEHUEM B CETb CUHXPOHN3aUMM.

B anekTpuyeckom nacnopte Ha o6opygoBaHMe CUHXPOHW3aUWKN yKa3blBatoT:

- HaumeHoBaHWe 00opya0BaHWUS M ero cCocTas;

- chupmy — npouzsoguTens obopynoBaHus,

- MEeCTO YCTaHOBKW 0BopynoBaHus Ha ceTu;

- nepeyveHb UCMOMb3yeMblX CPEACTE U3MEPEHMIA U UCMbITATeNBEHOMO 060pYAOBaHUS;

- nepeveHb NacnopTU3MpyeMbiX NapamMeTpos;

- pesynbTaThl U3MEepeHuWi;

- cBefeHWs 06 OTKMOHEHMAX NapaMeTpoB OT HOPM;

- CBEEeHWA 0 3aperncTpUpoBaHHbIX HEUCNPaBHOCTAX 06opyaoBaHus;

- BbIBOALI O COOTBETCTEBME MNapameTpoB HOpMaM.

SneKTpuYecKuii nacnopT MoXeT BblTe BeCCPOYHBIM, BpEMEHHBIM UMM 0hOPMIEHHBIM Ha ONpeaeneHHbI A
CPOK.

Mo OKOHYaHuto McnbliTaHui oBopyaoBaHWs, NOANEXallero BBoOy B 3KCMyataumio, COCTaBnsAOT akT, B
KOTOPOM YKa3biBatoT:
TMN U3Mepsemoro obopyaoBaHus;
upmy-nponssoaunTens;
MEeCTO yCTaHOBKM 0BopyaoBaHWUs Ha ceTu;
nepeYeHb NPoOBEeOEeHHbIX U3MEPEHWUN;
OLEHKY pe3ynbTaToB U3MEPEHUIA (COOTBETCTBME I HE COOTBETCTBME HOPME);

14

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 18/ 66
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71149-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68082
https://gostexpert.ru/gost/gost-71149-2023?utm_source=pdf&utm_medium=68082&utm_term=page

- 3aKr4eHue 0 BBOAe TeXHNYECKOro cpeCcTBa B aKCnnyaTaunio.

roOCT P 71149—2023

Ecnn Bce uamepeHHble napaMeTpbl CUHXPOHU3aL MKW COOTBETCTBYHOT AOMNYCTUMbIM 3HAYEHWSM, TO NpPU-
HUMaeTcHa peLleHue o BBoAe 0DopynoBaHus B akcnnyatauuto. Ecnu kakune-nnbo napameTpbl HE COOTBETCTBY-
I0OT HOpMe, OpraHn3auns, NPoBOAALLAA NYCKo-Hanaao4YHble paboTel NMbo ycTpaHseT aedekT, Nnubo Hanpaena-
eT npeTeH3un MNocTaBLUKMKY O 3aMeHe UMK peMOHTe NocTaeneHHoro obopyaoBaHus. K akTy npuknagbiBaoTcs
NPOTOKONbI M3MEPEHUI, B KOTOPLIX OTPaXeHbl OTPULATENbHbIE Pe3ynbTaThl.

PopmMbl 3NEKTPUYECKUX NMacnopToB NpuBeaeHsbl B npunoxenuax [, E, XX n M.

5 MeTponoru4yeckoe obecne4yeHne CUCTEM CUHXPOHU3ALUN CUTHANOB

5.1 O6LWwmMe nonoxeHus

MeTponorudeckoe obecneverne CCC omKHO BKMOYaTL MeTpororm4eckoe obecneveHue npuemo-coa-
TOYHbIX UCNBITAHUIA, CEPTUMPUKAUNOHHBIX NCMbITAHWMIA W MPOBEPOK TPAKTOB CUHXPOHU3ALIMUN.
[Npn TEXHWYECKOM OﬁCHy}KMBaHVIM OﬁOpy,EIOBaHMFI CUHXPOHWM3aUWK OOIMKHbI ObIThb NMpoBepeHbl XapaKkTte-

PUCTUKKM B COOTBETCTBNN C Tabnuuamu 1—>5.

Tabnuya 1-— KoHTponupyemeie napametpbl M3M/ylM3 n N3N/yNaA

Bua namepenus

GostExpert.ru
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HaumeHoBaHWe napameTpa Mpw eeoge & Mepyonu- Macne —
skcnnyaTauwm Yyeckue PemMoHTa 2 u
1 MapameTpbl CUrHaNoB CUHXPOHM3ALMW Ha BbIXogax + — + +
2 OTHOCUTENBLHOE OTKIOHEHMWE YACTOThI HA BbIXOAE + — — +
3 bnyxgaHus, eeipaxkeHHsle B MOBW 1 [1BW, B curHanax " & & 4
Ha BbIXo4ax (Ans OCHOBHOTO U pe3epBHLIX KOMIMIEKTOB)
4 Pasmax JpoxaHui B CUrHanax Ha BbIXofdax + — + +
5 HapylueHvWe HenpepbIBHOCTM a3kl B BbIXOAHbLIX CUT-
Hanax, BbI3BAHHOE BHYTPEHHUMW onepauuaMu (ans * — + +
Marynar)
Tabnuya 2— KoHTponupyemble napametpbl B3I/M3I
Bug, namepeHus
HaumeHosaHue napametpa
[Mpu BBOOE B Mepurogw- Mocne MacnopTusauus
3Kcnnyarau,m0 vyeckue PEMOHTa
1 MapameTpbl CUTHANOB CUHXPOHM3ALMW Ha BbIXoaax + — — +
2 bny>xgaHus, BelpaxkeHHele B MOBW v 1B, B curHanax
CMHXPOHU3ALMM HA BLIXOL4AX MPU CMHXPOHM3ALIMKW OT 3Ta- + — — +
MNOHHbLIX CUTHamNoR
3 Pasmax gpoxaHuii B CUrHanax Ha Bblxogax + — — +
4 bny»xgaHus, BolpaxeHHble B MOBW v 1B, B curHanax + . N +
CYHXPOHU3aLMK Ha Beixodax npu paboTe B cetu
5 MapameTpel pexxuma yaepxaHus s — — +
6 HenpepbiBHOCTL ha3sbl NpYM BHYTPEHHUX MEpekrniye- . +
HUSX
7 HenpepbiBHOCTL hasbl B pesynsrate MnepekniYeHuns + +
CWUTrHaMoOB Ha BXOOax CUHXPOHM3aLMK
15
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Tatnuua 3 — KoHTponupyemsble napametpbl C3

Bug namepeHus
HavmeHoBaHWe napameTpa Mpw BBOAE B Mepuonu- MERfE SR
BKCnnyartaunto Yyeckune pemMoHTa P H
1 MapameTpbl CUrHanoB CUHXPOHKM3AUMM HA BbIXOOax + — — +
2 OTHOCUTENBLHOE OTKMNOHEHWEe YacToTbl Ha BhIXode re- +
HepaTtopa C3 CUM
3 Paamax gpoxaHuii B curHanax Ha ebixogax C3 CLIA e o o o
MPU CUHXPOHU3ALMKN OT 3TANOHHBLIX CUrHAMNOB
4 Pasmax OpoxaHui B curHanax Ha Beixogax C3 npwu P
paboTe B cetu
5 bnyxpgaHusn, BelpaxeHHsle B MOBW n [1BU, B curHa-
nax CUHXPOHU3aLMK HA BLIXOAAX MPWU CUHXPOHW3aLMK + — — —
OT 3TaNOHHLIX CUrHANoOB
6 bnyxxgaHusa, BeipaxeHHsle B MOBW v [ABW, B curHa- i £
nax CMHXPOHM3aLlMKn Ha Bbixo4ax npu paboTe B CETU
Tabnuua 4 — KoHTponvpyemMble napaMeTpbl yana KoMMyTaumm
Bua namepenusn
HaumeHoBaHwe napameTpa Mpw BBOAE B Mepuonu- Mocne N
ekcnnyaTaumo Yyeckue pemMoHTa P H
1 dopma MMMNYNbLCOB B CUrHanax CUHXpPOHWM3auuM Ha &
BbIXOZaX
2 OTHOCUTENLHOE OTKNOHEHWE YacTOThl HA BbIXOAE — — — —
3 bnyxgaHus, BbipaxkeHHble B MOBW n [IBW, B curHa- + + + +
nax Ha BbIxogax npu paboTte B ceTn
4 MMapaMeTpbl pexruma yaepxaHus + — — +
Tabnuua 5— KoHTponupyemele napametpel 06opygoeanunsa CLUB
Bua namepeHua
HaumeHoBaHWe napameTpa Mpw esoae & Mepuoam- Fl6EnE S
JKcnnyatauuo yeckne pemMoHTa P u
1 ®opma MMNYMbLCOB B CMIHanax CUHXPOHW33aLMK Ha “ % +
BbIXOZaX
2 OTHOCKTENBLHOE OTKNOHEHWE YacToThl HA BLIXOAE + — — —

3 bnyxgaHwsa, BblipaxeHHble B8 MOBW u [IBW, B curHa-
nax CMHXpPOHU3aLMW Ha BbiXodax npy CUMHXPOHW3aLWK + — — +
OT 3TaNOHHLIX CUrHaNoOB

4 bnyxpgaHus, BbipaxeHHble B MOBW 1 [1BW, B curHa-
nax CMHXPOHW3auWKn Ha Bbixodax npu pabote B cetu

5 PacxoxzeHue LKansl BpEMEeHW OTHOCUTENLHO LUKa-
nel UTC

Mpwn M3amepeHun KavecTBa nepegadu curHanoB CTB NpuMeHsItOT 3TanoHHbIA UCTOYHWUK CUHXPOHMU3aLUK
Wwkansl BpemeHn 1PPS ¢ manbiM ypoBHEM MOMEX, OTHOCUTENbHO KOTOPOro NpOoBOAAT Bce Heobxoanmble n3-
MEpPEHWA HA NakeTHOR ceTu pacnpegenenua CTB.

16

GostExpert.ru
https://GostExpert.ru/gost/gost-71149-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68082
https://gostexpert.ru/gost/gost-71149-2023?utm_source=pdf&utm_medium=68082&utm_term=page

roOCT P 71149—2023

B kayecTBe 3TanoOHHOrO UCTOYHUKA CUHXPOHMU3ALUWMW LUKAMNLI BpEMEHWN PEKOMEHOYETCH NPUMEHSAT!
- OQCHB '3BY4;

- NepeBO3MMbIe KBAHTOBbIE Yachl;

- M3NBY (yNM3KMBY).

M3amepeHus (pacxoxaeHus) Wwkan BpemMeHun NpoBoaaT cornacHo [14].

5.2 CocTaB 1 TpeboBaHUA K cpeacTBaM U3MepeHUn

Cpegnctea namepenunin (CW) gpomkHbl obecneunsBatsb:

- BbIMOMHEHWE OCHOBHbLIX YHKLUIA MO U3MEPEHUID HEODXOQUMbBIX NapaMeTpOoB;

- perncTpaurio U NpeaBapuTenbHy 06paboTKy pesynsTaToB U3MEPEHUIA;

- NepeHoCUMMOCTb Pe3ynLTaToB M3MEpEeHWs AN UX OanbHelwel o6paboTku.

B coctas CW pomkHbl BXoanTh npubopbl cnegyrowero hyHKLMOHaNbHOTO Ha3Ha4YeH!s:

- M3MEpUTEeNb BpEMEHHEIX OTKITOHEHWIA (M3MepeHue napameTpoB Apenda ¢asbl);

- npubop Ana uamMepeHWa OpoxaHua dasbl UnugpoBbix curHanoB (onsa curHanoB 2048 kly wn
2048 kbuT/c);

- npubop ANs U3MEPEHWS NapaMeTPOB UMMYIbLCOB CUrHaNoB CUHXPOHU3aLNHK;

- npubop AnA U3MepeHusa NapaMeTpoB CMHXPOHM3auun BpeMeHn B PTP n NTP.

CW, npumeHsieMble NpU UCNbITAHUAX:

- OOMKHbI BbITh B MCMPaBHOM COCTOSHWM;

- OOMmKHbl BbITh BHEceHbl B PefepanbHbii MHOPMALWOHHbIA hoHO No obecnevyeHno eQuHCTBA W3-
MepEeHUI;

- OOMMKHBI UMeTb AeWCTBYOLWWe CBUAeTeNbCTBa O NoBepke (NoaTBepxaeHWe 0 AeNCTRYIOLEN NoBepPKe,
npenycMoTpeHHoe METOAMKOWM NoBepKK ANna KoHkpeTHoro CU) n nacnopt (cpopmynsap) CA.

5.3 MoBepKa cpeAcTB U3MEpeHU NapamMeTPOB CUrHANOB CUHXPOHU3aLMUN

CW pomkHbl NogOepK1MBaTbCs B MCNPaBHOM COCTOSIHUM METPOMOrM4eckoi NOBEPKOA, KOTopas OCyLLecT-
BMSIETCA METPONOrMYecKUMU cnyKbamu opraHu3almil, aKKpeaAnTOBaHHbLIMUW Ha NPaBo NOBEPKU.

CW, He nognexallMe NnoBepke, AOMkHbI Nogeepratecsa kannmbpoeke. KannbpoBke OoOMXHbI NoABepraTbCs
CW, ucnonbayemble B TEXHOMOTMYECKUX NPOLECCax AN OLEHKU COCTOSIHUA U 0DHAapYKeHUs HEeUCNPAaBHOCTEN
obopynosaHua CCC npu ux peMoHTe, HAaCcTPOWKE 1 aKcnnyaTaunu.

Moeepky CWU moxeT ocylwecTBnaTh nabopatopua meTponornyeckon cnyxbbl onepartopa CBA3W, MMe-
lolWas akkpeanTauuk Ha nNpaBo noeepku. JlabopaTopusa gomkHa MMeTk B Hanndun pabo4vne aTanoHbl U Nog-
nexaiine NoBepke CpedcTBa U3MepPEeHMUs, BXodswme B obnacTb akkpeouTauuu OaHHOW MeTPOonorMdeckoi
Cnyx0bl.

Mopsinok npoBeneHusi noeepku CU yctaHoeneH [15].

[MokasaTenun TOYHOCTKW, MHTepBan mexay nosepkamu CW (ganee — MexXnoBepo4HbIN MHTEPBAn), a Tak-
e MeTofuka noBepku kaxaoro Tuna CU yctaHaenuBaroTca npu yTBepxaeHun tuna CIA.

Mopsinok npoBeneHusi noeepkun (kanmbposkn) CY BknoyaeT B cebs:

- COCTaBreHWe exxerofHblX NNaHoB-rpaduKoB;

- BbIMOMHEHWE NOBEPKK (KANMDPOBKW) B aKKpeOWTOBaHHLIX OpraHu3auusx;

- BHeCeHuWe pe3ynsTaToB NoBepku B 6asy gaHHbIX CU;

- NpegocTaBneHve CBeaeHWin 3anHTepecoBaHHbLIM NuLam.

MoBepky (kanMbpoBKy) NPOBOASAT B COOTBETCTBUM C NNaHamu-rpadvkaMmu nosepku (kanmbpoeku) CU 1
artectauum MNO.

Mpw Hannuuu CA, BHOBL BBOOUMbIX B MNaH-rpaduk, K NnaHy-rpaduky OOmKHa ObITe NpUnoxeHa crnegy-
towaa MHdopmaunsa nNo Kkaxagon eguHuue CU:

- MHBEHTApPHbLIA HOMED;

- HauMeHOBaHWe U3rOTOBUTENS;

- roJ BbINyCKa;

- Homep CW B lNocpeecTpe, Konus cepTudmkata yTBepXaeHns Tuna (npu Hanuyium);

- KONWUsl METOAMKW NOBEPKKW (Npu Hanu4un B komnnekte CW, ykazaHHoM B onucaHuuM Tuna CUH);

- Konusl cCBUAETenbLCTBa (nacnopTa) ¢ nHdopMaumren o nocregHel NoBepKe.
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6 dkcnnyaTauMoHHasa AOKyMeHTauus

Mpu aKcnyaTauMn CeTU CBA3M 3KCMNyaTUPYHLWUMKU OpraHM3auusaMu BegeTcs (B TOM Yncrne B 3reKTPOoH-
HOM BUZE C WCMOMbL30BAHWEM MPOrPaMMHO-TEXHUUYECKUX CPEACTB) 3KCMNyaTaluMoHHas LOKyMeHTauus, nog-
pasgensieMas:

- Ha onepaTUBHO-TEXHUYECKYIO;

- TEXHOMOTMYECKYID;

- TEXHUYECKYHD.

OnepaTuBHO-TEXHMYECKAA AOKYMEHTALWUS COOAEPHKUT MHDOPMAaLMIO, OTPaXatoLLYH TeKyLlee COCTOAHKE:!

- CXeMbl CETW CMHXPOHWU3aLIWK;
aneKTpUYecKMe nacnopTta Ha MCTOYHUKN CUTHAMOB CUHXPOHU3aLINN;

OOKYMeHTbI Mo y4eTy obopyaoBaHus CCC;

- XypHarnbl aHanusa u oT4eTHocTu 0 paboTte obopygoeaHma CCC, BkMoYana XypHanbl y4eta ux Heuc-
NPaBHOCTEW, XKypHanbl yyeTa NpounakTUYecknx 1 aBapuiHO-BOCCTAHOBUTENLHLIX paboT, XypHanb! y4yeTa
pemoHTa obopynoeaHma u AevkeHus 3T, )KypHansl opraHM3aunmn JOCTyna Ha y3nbl CBA3M U OOLEKTHI CBA3M,
KypHarnbl y4eta MeponpuaTHiA No TexHuke 6e30nacHOCTM W oxXpaHe Tpyaa;

- MPOTOKOMbI MPOBEAEHWUS U3AMEPEHWUIA NapaMeTpOB CUrHaNOB CUHXPOHU3aUNN.

CxeMbl CeTU CUHXPOHM3aLUUN OOMKHbI MOAAEPKMBATLCH B aKTyarbHOM COCTOSHUW.

HomkeH BbiTeb obecnevyeH KOHTPONb KOH(UIypauun CeTeBbIX 3TIEMEHTOB B COOTBETCTBMU CO CXEMOMW
CYHXPOHM3ALUN C NEPUOLUYHOCTBIO HE pexe O4HOro pasa B TpW Mecsua.

SneKTpPMYECKUiA NAcnopT HA UCTOYHWUK CUTHANOB CUHXPOHWU3ALWK JOMmKeH ObiTh akTyanuaupoBaH nocne
NPOBELEHWNA PEMOHTA UCTOYHWUKA, 8 TAKXKE B Cry4Yae U3MEHEHUS TOYKN BKMIOYEHMA UCTOYHUKA CUrHANOB CUH-
XPOHN3ALMKW B CETb CUHXPOHU3ALINN.

TexHonornyeckas OOKYMEHTaUWs COOEepXMUT AOKYMEHThI, onpedenstolne opraHn3aumo TeXHonornye-
CKWX npoueccoB dyHKUMoHnpoBaHusa CCC.

K TexHonornyeckoin 4OKyMEHTALUU OTHOCATCS:

- HOPMAaTMBHO-CMPaBOYHbIE AOKYMEHTHI (CTAHAAPTLI, NPABUNA, MHCTPYKLMMW, NMONOXEHUS, HOPMbI Ha Xa-
PaKTEPUCTMKIA CUTHANOB CUHXPOHU3AUUW, METOAMKU U3MEPEHUIA U T.N.);

- MEeToAonornyeckue JOKyMeHThl (anropuTMbl 4eACTBUIA TeXNepcoHana, TEXHONorMYyeckne KapTbl U T.0.);

- (hopMbl NACMOPTOR Ha MCTOYHWUKA CUTHANOB CUHXPOHM3aUMK U TexH4eckne cpeactea CCC;

- MNaHbl U rpaduKA No U3MepeHUaM NapaMeTpoB CUTHAMNOB CUHXPOHU3AaLUUN, NMPOBEOeHWA TEXHUYECKOro
obcnyxuBaHus.

TexHu4eckas OKyMeHTauus BknovaeT B cebs JOKYMEHThI, COLepXalue OCHOBHbIE, MOCTOSHHbIE UK
HEW3MEHSIOWMECH B TEYEHWe OMWTernbHOro BpeMeHu cBeneHwust o6 opraHusauun, yCTpocTBe, NpUHLMNax
JencTena n xapakrepuctukax OT3 CCC.

K TexHM4ecKon JOKYMEeHTaLMM OTHOCATCA:

- TEXHWYECKWe OnncaHWsi CpeacTB CBA3N U 000pya0BaHNS;

- y4ebHble Nocobus 1 Hay4YHO-TeXHUYecKas nuTepaTypa.
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MpunoxeHune A
(obsAzaTensHoe)

TpeﬁOBaHMH K 06beKTaM TeXHU4Yeckoun 3KcnnyatTauyMu CUCTeMbl CUHXPOHW3aUWKXU CUTrHaNoB
U napameTpam CUrHanoB CUHXpPOHU3aLUUHK

A.1 TpeboeaHusa K NM3U, yM3IN, NI n yNnar

A.1.1 MakcumanbHO 0ONYyCTUMOE OTHOCWUTENbHOE OTKMOHEHWE 4acTOThl OT HOMWHAIBHOMO 3HAYEHWA Ha BbiXodax
M3l v NM3W aa Bpems HaBnAEHUA He MEHee OaHOI Heaenn A0MmKHO BTk He Gonee 1-10~11.

A.1.2 MakcumansHO OOoNycTUMOE OTHOCUTENBHOE OTKMOHEHWE Y4acToThl OT HOMWHAMBHOMO 3HAYEHWS Ha BbIXoAax
yM3I n ylN3W 3a Bpems HabniogeHua He MeHee ogHOW Hegenwu AomkHo BeiTe He Bonee 110712,

A.1.3 O6opynoeanue M3, y[MaW, N3l v yM3I gomkHo obecnevnBaTe (OPMUPOBaHNE BbIXOOHbLIX CUTHAMNOB CUH-
XPOHW3aLMKW B BMOE UMMNYMbCHBIX MOCNeaoBaTeNbHOCTeN:

- 2048 kl'y w/unun 2048 kKbuT/c ¢ NnapamMeTpamMu CTLIKOB B COOTBETCTBUU C NpUnoxeHuem K;

- 10 MI'y c napameTpamu CTLIKOB B COOTBETCTBUM C NpunoxeHvem K.

A.1.4 bnyxgaHua daabl B BbIXogHbIx curHanax M3l n N3, soipaxkeHHbie B MOBW 1 [1BW, gormkHbl COOTBETCTBO-
gate Tabnmuam A1 n A2,

Tabnuuya A.1— TpebopaHua k bnyxgaHuam asel B BbIXodHbIX curHanax M3l n N3, eeipaxeHHsiv B MOBIA

MOBMW, Hc MHTepean HabngeHws T, ¢
25+ 0,2751 1<1<1000
290 + 0,01t > 1000

Tabnuuya A.2— TpeboeaHua kK BnyxagaHmsam asbl B BbIXOOHLIX curHanax M3l n M3K, eeipaxeHHsiM B B

0BW, He MHTepean HabnoaeHws T, ¢
3 0,1<1t=100
0,03t 100 <t <1000
30 1000 <t =10000

A.1.5 BnyxxpaHua daskl B BoixogHbix curHanax yl3l n y[13W, BeipaxeHHbie B MOBW n IBW, gomxHbl cooTBETCTBO-
BaTb Tabnuuam A.3 n A.4.

Tabnuuya A3 — TpebosaHua k BnyxagaHuam dasbl B BeixodHblX curHanax ylalr n ylNaW, seipaxkeHHeiv B MOBIA

MOBMW, HC WMHTepean HabnogeHus t, ¢
111,14-1073¢ + 3,89 1<t<100
37,5108c+ 15 100 < t <1000
1073t + 14,0375 7> 1000

Tabnuua A4 — TpeboeaHua Kk BnyxaaHuam asel B BbIXodHbIX curHanax yrar u yMNaW, eeipaxeHHbim B [1BA

0BW, He | MHTepean HabnoaeHws T, ¢

1 | 0.1 <1< 10000

A.1.6 [poxaHue dasbl BLIXOAHBIX CUTHANOB, U3MepeHHoe B nonoce YactoT ot 20 go 100-103 My B Teverne 60 ¢,
He nomkHo npesbiwate 0,05 EN.

A.1.7 HapylleHne HenpepsIBHOCTK hasbl, BbI3BAHHOE BHYTPEHHMMW onepauuaMu, NpoBoguMbIMK BHYTPK M3 1
yM3l (nepeknioyeHre Ha pe3epr, aBapus B LIENU NepenaYys CUrHanoB CUHXPOHW3aLMK), HE OOMKHO NPUBOOUTL K CKaJKy
dasbl Ha Bbixoge annapatypel bonee 61 He (1/8 EN).
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A.2 TpeboBaHua kK B3I u M3r

A.2.1 Ecnn He yka3aHo ocobo, To TpeboBannsa npeavasnaTea Kk B3I n M3I.

A.2.2 B3I pomkeH oBecnevnBate hOPMUPOBAHWE BLIXOOHbLIX CUrHANOB CUHXPOHM3AUMKU B BUOE WUMMYIbCHbLIX Mo-
criegoBaTenbHOCTEN:

- 2048 kl'y n/vunn 2048 kbut/c (He HecylWKMX NHPOPMAaLMHK) CO CThIKOBLIMW NapaMeTpaMmn B COOTBETCTBUW C Mpu-
noxexuem K;

- 10 Ml'y c napaMeTpamu CTLIKOB B COOTBETCTBMM C NpunoxeHnem K.

A.2.3 bnyxaaHua asbl B curHanax cMHXpoHu3auMu Ha Beixode B3l B pexxMMe 3axBaTa curHana oT 3TanoHHOro
MCTOYHKKA, BblpaxeHHble B MOBW n [IBW, nomkHbl cooTBeTcTBOBaTE Tabnvuam A.5 n A.6.

Tabnuua A.5 — TpeboBanusa k bnyxgaHusam asbl B BeixogHbIx curHanax B3I, BeipaxxeHHsim B MOBU

MOBW, Hc MuTepsan HabnwgeHws t, ¢
24 01<t<9
8103 9<1=400
160 400 <t =10 000

Tabnuua A.6 — TpeboeaHus k bnyxgaHusaM a3kl B BeixoaHbIX curHanax B3I, ebipaxeHHbim B [1BA

OBW, He WHTepsan HabnwaeHus t, ¢
3 01<t=<25
0,121 25<t<100
12 100 <t <10 000

A.2.4 JonycTuMble 3HaYeHWs1 MakCUManbHbIX 3Ha4eHUIA OpoXaHui 1 6nyxaaHuin dhaskl cCUrHana CUMHXpoHU3aUuMy Ha
Bxoae B3I — aTo 3Ha4eHuA, npu KOTopbIX:

- B3I coxpaHsieT Bce paboyne xapakTepUCTUKN, ONpeaeneHHble ANA CUHXPOHHOIO pesxvuma paboThi;

- B3l He nepexoguT B pexum yaepxaHus;

- He NpouCXoauT NepekriyYeHe Ha CUHXPOHU3aLWI0 OT APYroro BXoaa;

- He BO3HWMKaEeT aBapUiHbIX COCTOAHMIA 1 HE MOSABNATCA aBapuiiHbie COOBLLEHNS;

- He BO3HMKaeT ODUTOBbLIX OLUMDOK.

A.2.5 Nonyctumele bnyxoaHua dasbl curHana CMHXpoHU3aumm oueHunsaiotes sHadeHnammn MOBW v [IBU. Cnocob-
HOCTb 0o6GopyaoBaHMsA obecrnevymBaTe YCTOWYMBYH CMHXPOHM3ALMI0 NMPOBEPSETCA MPU NOAaqYe Ha BXOQ CUMHYcOMOAMbHBLIX
OpoxaHWiA hasbl curHana CUHXPOHU3aLun.

A.2.6 JonycTumble CUHycoMaanbHble ApoXaHusA a3kl CUrHana CUHXpOHW3auMK Ha Bxoae B3I, npu koTopbix 0be-
cneyvBaeTca YCTONYMBOCTE CUHXPOHU3ALMK, HEe OOMKHBI ObITh MEHbLUIE 3HAYEHWI, NPeaCcTaBneHHLIX B Tabnuue A.7.

Tabnuua A.7— JonycTuMble cUHyconganbHble poxaHus dasbl CUrHana CUHXpoHW3aUunmn Ha Bxoge B3I

Pa3max cuHycouaanbHbeix ApoXKaHUi Ha BXOAE, HC YactoTa f, [y
750 1<f<2400
1,8-108.F -1 2400<f=18 000
100 18 000 < f=< 100 000

A.2.7 Oonyctumble BnyxpoaHua dasbl curHana cuHxpoHusaumu Ha Bxoge B3l npu kotopeix obecneuuBaerca
YCTOMYMBOCTE CUHXPOHM3auuK, onpegenenHsie kak MOBW, gomxkHel BbiTb HE MeHbLUE 3Ha4YeHWI, NpeacTaBneHHbIX B Ta-
Bnvue A.8.

Tabnuua A.8 — Jonyctumble BrnyxxoaHust hasel cMrHana cMHXpoHu3auun Ha Bxogde B3I, onpegeneHHble kak MOBW

MOBMW, Hc WMHTepean HabnwaeHua t, ¢
0,75 01<t=<75
0,1z 75<t220
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MOBMW, He MHTepean HabnaeHws 1, ¢
2 20 <t <400
0,005t 400 <t <1000
5 1000 <t =10 000

A.2.8 Jonyctumele 6nyxaaHva pasel curHana cMHXpoHu3auum Ha Bxoge B3I, npu koTtopeix obecnevmBaeTca ycTon-
YMBOCTbL CMHXPOHU3aUun, onpegenexHsle kak [1BU, He gomkHb! 6b1Te MeHbLLE 3HAYEHWI, NpeacTaBneHHblX B Tabnvue A.9.

Tabnuya A9 — Jonyctumble BnyxgaHua dasbl curHana cuHxpoHusauun Ha Bxoge B3l onpeaenenHele kak B

OBW, HC WHTepean HabnwgeHus t, ¢
34 0,1<t=20
1,7¢ 20<1t<100
170 100 <t <1000
5,4:05 1000 <t<10000

A.2.9 3HaueHWs amnnuTyabl has3oBbIX OMNyKOaHWIA cUrHana CMHXpoHM3aunn Ha exodax B3I n M3l ana paznuyHbix

yacToT npueedeHsl B Tabnuue A.10.

Tabnuya A.10 — AMnnuTyabl a3oBblx ONYKOAHWA cuUrHana cMHXpoHu3auuMm Ha Bxogax B3I 1 M3l ansa pasnu4yHbIx

4acToT

Paamax cuHycomaaneHbix Bnyxaaduii gasel, MKc

Yactota 6nyxpanun f, 'y

5 12108 < f< 3210
0,0016f1 32:105<f< 810
2 8104 <f< 161073
0,032f-1 10103 < f< 43-10°3
0,75 43103<f<1,0

A.2.10 JpoxaHusa dasbl curHana CMHXpOHU3aLUMM Ha BbIXoAe NocneaHero B KaXaow Lenn cuHxpoHmnsauuu B3l na-
MepeHHble B nonoce ot 20 go 100-102 'y ¢ ncnonb3oBaHWeM nonocosoro (unsTpa Nepeoro nopsAgka ¢ KpyTusHoii 20 ob
Ha Oekagy, He JomkHbl NpeBbiwaTs 0,05 TakTOBOro MHTEpBana npu BpemeHu uameperus 60 c.

A.2.11 BnyxgaHua casbl curHana CMHXpoHU3aumnK, BelpaxeHHole B MOBW v namepeHHble Ha Bbixode nocneaHero
B3Il B uenu CUHXpPOHW3aUWK, He JOMKHbI NPEBLILLATE 3HaYEHWUW, NpeacTaBneHHbix B Tabnvuye A.11.

Tabnuuya A.11 — bnyxgaHvs gaskl CUrHana CUMHXPOHM3auMK Ha Beixoge nocnegHero B3I B Lueny CMHXpOHM3aUmMK,

BblpaxeHHble B MOBI

MOBMW, He WMuTepean HabnogeHws T, ©
25 01<1s25
10t 25<1t=200
2000 200 <t <2000

433192 + 0,01¢

> 2000

A.2.12 bnyxaaHus dasbl cUrHana cUHXpoHU3auuu, BelpaxeHHsle B JBU 1 naMmepeHHble Ha Bbixoge nocneaHero
B3I B uenu CUHXPOHW3aLUUKN He JOMKHbI MPEeBLIWLAaTE 3HaYeHW, NpeacTaBneHHslX B Tabnuue A.12.
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Tadtnuua A.12 — bnyxoaHua gasbl cMrHana CMHXPOHW3aUnK Ha Bbixode nocnegHero B3I B Luenu cMHXpoHU3auuu,

BblpakeHHble B [1BU

[OBW, He WHTepean HabnwaeHua t, ¢
3 0,1<t<43
0,7t 43<1t=<100

58 + 1,2t + 0,0003¢

100 <t <1000 000

A.2.13 K napameTpam curHana cMHXpoHu3auum Ha Beixoge B3I, paboTatolero B pexume yaepxaHus, Npeabasnsa-
HoTCA criegytowme TpeboBaHuA:

- Opoxanus ¢asbl curHana cMHXpoHu3auun Ha Bbixofe B3I Bcex TMNoOB npu paboTe B pexume yoepxaHud, na-
MEepeHHbIE 3a MHTepBan BpemMeHu 60 ¢ B nonoce ot 20 Ao 100-102 'y ¢ UCNoNbaoBaHUEM MONOCOROMO (HNETPa NepPBOro
nopsiaka c kpytuaHon 20 ob Ha gekaay, He gomkHbl npesbiwaTth 0,05 EN;

- OTKMOHeHWe dasbl curHana cMHxpoHu3auuy Ha Beixode B3I npu nepexone B pexvM yaepkaHus He OOMKHO npe-
BbilwaTe 60 HC 3a MHTepBan BpeMeHW 8§ MC, YTO COOTBETCTBYET OTKMOHEHWo YacToTel 7,5:-1078 3a ykasaHHbIih uHTepBan
BPEMEHH.

A.2.14 3Ha4yeHnsa NapameTpoB pexuma yaepXaHusa JoMKHbI COOTBETCTBOBATL:!

a) onsa B3r:

- HayanbHOe OTHOCUTENbHOE OTKNOHEHWE YacTOThl B MOMEHT NEPEXoa B PeXxuM yaepkaHus — He Gonee 5-10710;

- OTHOCMTENbHOE OTKMOHEHWE YacToThl B pesynsTaTe BO3AENCTBUS TeMnepaTypbl — He Gonee 2-1079,

- OTHOCWTENLHOE OTKMNOHEHWE YacTOThl B Pe3ynLTaTe CTapeHus 3a cyTkn — He Gonee 2:-10710;

0) gna M3l

- HavansHoe OTHOGUTENLHOE OTKMNOHEHWEe YacTOThl B MOMEHT NEPEexoa B pexuM yaepxaHua — He Gonee 1-1079;

- OTHOCMTEmNbHOE OTKMOHEHWE YacToThl B pesynsTare Bo3AeNcTBUA TeMnepaTypsl — He Gonee 1-107F;

- OTHOCUTENLHOE OTKMOHEHWE YACTOThl B PE3ynsTaTe CTapeHus 3a cyTkn — He Gonee 1-1072,

A.2.15 MNMonoca 3axBata AomKkHA BbITh HE MEHee:

- ans B3r: £2-1078;

- ana M3r: £2:1077.

A.2.16 MNepenaTovHas XxapakTepucTvKa OOMKHA COOTBETCTBOBATL XapakTEpUCTUKE (DUNbTpa HUXKHKX 4acToT C Mo-
nocon 3 My ana B3I n 20 MlMu ans M3l Ycunenune B nonoce nponyckaHua He OomkHo npesbiwate 0,2 ab.

A.2.17 HenpepbiBHOCTb (hasbl BbIXOAHOMO CMrHana npu nepekntoyeHnn Ha pesepBHble KOMMNekTsl 0bopyaoBaHus
13-3a NOBPEXAEHUI B OCHOBHOM KOMMIIEKTE HE JOMMKHA NPEBLILLATL NPeaernoBs, yKaszaHHblx B Tabnvue A.13.

Tabnuua A.13 —Tlpenens! HenpepbIBHOCTM (Pa3bl BbIXOAHOMO CUrHanNa npu NepexsitiodeHuy Ha pe3epBHble KOMMMEeKTh!
obopynoBaHusa, BolpaxeHHble B MOBU

MOBW, Hc WMHTepsan HabnwaeHua t, ¢
60 T < 0,001
120 0,001<t<4
240 >4

A.2.18 HenpepbiBHOCTE (hasbl BbIXOAHOMO CUMrHana npu nepeknioyeHny Ha pe3epBHbIe KOMMNeKTs obopyaoBaHus
13-3a NoOBpeXaeHu B ocHoBHOM Komnnekte anda PCC n MNCC He gomkHa npeebiwats 240 HC Ha BpeMeHHOM WHTepBane
01<t=<25c.

A.2.19 BpemeHHOI CABWUT YACTOTLI B NPOLLECCE NepeKknioueHns He OOoMmKeH npeesiwats 7,5-1076.

A.2.20 BeixogHeie curHanel ¢ yactotor 5 u (unu) 10 MMy w 1 Mu, dopmupyemele obopygoBaHMeM CUHXPOHU3aLUUN,
OOIMKHBI UMETb CUHYCONOANLHYH opMy Un PopMy NPAMOYToNbHBIX UMMYNBECOB aMnnTyaol He MeHee 1 B Ha Harpyske
50 unu 75 Om.

A.3 TpeboBaHus Kk cpegcTBam cBasu MUK

A.3.1 BnyxaaHua casbl curHana cuHxpoHusauun, opmupyemoro cpegeteamu ceasm NUW, eeipaxernHbie 8 MOBU
n [BW, npuBeneHsbl cCOOTBETCTBEHHO B Tabnuuax A.14 n A.15.
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MOBMW, HC WHTepean HabnogeHus t, ¢
732 01<7s7.3
1001 73<1<20
2000 20 <t <2000
433192 + 0,011 > 2000

Tabnuya A.15 — [penensl HenpepbIBHOCTW hasbl BLIXOAHOIO curHana, dopmupyemoro cpegcreamu cessum LA,

BblpaxeHHble B 1B

0BW, HC MHTepean HabnogeHws 1, ¢
34 0,1<1t<48
0,7t 48 <t=<100

58 + 1,2:95 + 0,0003«

100 <t <1 000 000

A.4 TpeGoBaHUA K reHepaTopam ceTeBbIX 3MIEMEHTOB CMCTEM Nepegayy CUHXPOHHOW U poBOoU nepapxum

A.4.1 OTknoHeHune YacTtoTel Ha Beixoge NC3 CLIM He gomkHO npeBbilwaTh:

- B pexume cBobogHbIX KonebaHui: 4,6-107%;

- B pexuMe yaepxaHus (Bpems oueHiu 15 c): 5,0-1078;

- B peaynstarte ctapeHus: 1,0-1078;

- 13-33 M3MeHeHWs TemnepaTtypsl: 2,0-1076.

A.4.2 [poxaHna asbl curHana CUMHXpoHM3auuMm Ha Bbixoge C3 CLIM npu aTtanoHHOM curHane Ha Bxoge, uame-
peHHbie B nonoce oT 20 go 100-103 'y ¢ ucnonb3oBaHMeM NOMOCOBOro UMLTPa NepBoro nopsiaka ¢ kpyTuaHon 20 ab Ha
Oekapny, He gomkHbl npeBbiwate 0,05 EN.

A.4.3 Bny>xgaHua dpasel curHana cuHxpoHusauumn Ha Beixoge C3 CIM CUMW, onpenenenHbie kak MOBW, B pexnme
3axBaTa CUrHana oT 3TanoHHOro UCTOYHMKA HE AOMKHLI MpeBbIWaTh NPefenos, ykasaHHbix B Tabnuue A.16.

Tabnuya A.16 — [NpegencHble 3Ha4YeHua bny:aaHui gpasbl cUrHana cuHXpoHu3auum Ha Beixoge C3 CUW B pexxume
3axBaTa CurHana oT 3TanoHHOro UCTOYHMKA, onpefeneHHble kak MOBUM

MOBMW, He WMHTepean HabnoaeHws T, ¢
40 01<t=s1
4001 1<t<100
25702 100 <t <1000

A.4.4 BnyxpaHua dasel curHana cuHxpoHusauny Ha Beixoge C3 CI CUW, seipaxkeHHble B [1BUA, B pexxvme 3axeata
CUrHana oT 3TanoHHOro MCTOYHWKA HE JOIMKHbI NPeBLIWaTe NPeAenoR, ykasaHHbix B Tabnuue A.17.

Tabnuya A17 — [NpegencHble 3Ha4YeHUsa BnyxaaHuin pasbl cUrHana cUHXpoHU3auuu Ha Beixoge C3 CLUW B pexxume
3axBara curHana oT 3TanoHHOro UCTOYHMKA, onpeaeneHHblie kak B

OBW, HC WHTepean HabnogeHus t, ¢
3,2 0,1<t=<25
0,64:05 25<1t<100
6.4 100 <t <1000

A.4.5 bnyxagaHusa gasbl curHana cMHXpoHu3auun Ha Beixoge C3 CUW npu paboTe B CETU CUHXPOHWU3aLWK, Bbipa-
*eHHble B MOBW, He gomkHbI NpeBbILLATE 3HaYeHWA, YkasaHHblx B Tabnvue A.18.
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Tadtnuua A.18 — lNpenensHble 3HaYeHWA BNyx0aHWin dpasbl CMrHana CMHXPOHM3aLUMKW Ha BbIXO4e NOCNEOHEro B Lenn
cuHxpoHuaauun C3 CUMW npu paboTe B ceTu cMHXpoHU3auuuy, BelpakeHHsle B MOBU

MOBW, Hc WHTepean HabnwaeHua t, ¢
250 01<1=25
100t 25<1220
2000 20 <1 <2000
433192 + 0,011 7> 2000

A.4.6 bnyxnaHua asbl curHana cuHxpoHusaumm Ha Beixoge C3 CUWM npu paboTte B ceTu cMHXpoOHU3aLUuK, Belpa-
KeHHble B [1BW, He gom«HbI NpeBbIlWaTth 3Ha4eHu, ykasaHHbIX B Tabnuue A.19.

Tabnuua A.19 — lNpenencHble 3Ha4eHMa BNy:xOaHWMA dasbl CUTHaNa CUHXPOHM3aUUK Ha BbiIXO4e NOCNedHEero B Lenu
cuHxpoHu3dauumn C3 CLUM npu paboTe B ceTU CUHXPOHU3ALUWUK, BeipaxeHHble B [1BU

0BW, He WHTepean HabnaeHua t, ¢
12 0,1<1<17,14
0,7t 17,14 <1 =100
58 + 1,2:05 + 0,0003¢ 100 <t <1 000 000
433192 + 0,011 7> 2000

A.4.7 Npoxanua dasbl curHana CMHXpoHU3aunn Ha Beixode ontudeckoro uHtepdperica STM-N C3 SyncE npwu aTa-
MNOHHOM CUrHamne Ha BXOAe, M3mepeHHble Ha uHTepeane 60 c, He JOMKHbl NpeBbIWaTh 3HAYEHW, NPUBEOEHHbIX B Ta-
onvue A.20.

Tabnuua A.20 — lNpegenbHble 3Ha4YEHMA ApOXaHUA (dasbl CUrHaNa CUMHXPOHW3aLUMW Ha BbIXOAE ONTUYECKOro UHTEp-
erica STM-N C3 SyncE npu aTanoHHOM curHane Ha Bxofe

Wutepdeic Mcnoneayemblii ANA M3MepeHnid punetp AMnnuTyaa pasmaxa gpoxaHus assl OT NuKa 4o nuka
O1500 My oo 1,30 My 0,50 EU
STM-1
Ot 65 klMu go 1,30 My, 0,10 EMN
OT 1000 Ny oo 5 My 0,50 EMN
STM-4
O1 250 kl'y go 5 MMy, 0,10 EUN
O71 5000 My go 20 MIy, 0,50 EU
STM-16
Ot 1 Mly go 20 My, 0,10 EM
OT1 20 kly oo 80 My 0,50 EMN
STM-64
O14 MIy go 80 MINy 0,10 EM
Mpumevanne —Ona STM-11EWN =6,43 He; ans STM-4 1 EWV = 1,61 He; ana STM-16 1 EW = 0,40 He; ana
STM-64 1 EM = 1,10 He.

A.5 TpeboBaHUA K reHepaTopy ceTeBOro arieMmeHTa obopynoeaHus Ethernet

A.5.1 OTknoHeHWe 4YacTOThI Ha BbIXode reHepaTopa CeTeBOro anemeHta obopyaosaHus Ethernet (SyncE) He gonx-
Ho npeBbIlaTh +4,6-10°6 B pexume cBoBoaHbIx konebaHui. BnyxaaHua asbl curHana cUHXpoHU3aU MK Ha Bbixoge CO
SyncE, BeipaxkeHHbie B MOBW, B pexvme 3axBaTa curHana oT 3TanoHHOro UCTOMHUKA, M NOCTOSIHHOW TeMnepaTtype He
OOMKHbI NpeBbILWAaTL NPefenos, yKkaszaHHbIX B Tabnuue A.21.
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Tabnuua A.21—TlpegensHble 3Ha4eHnA GnyxxgaHuia hassl CUrHana CMHXpoHU3aLU MK Ha Beixoge C3O SyncE B pexnme
3axBaTta curHana oT 3TanoHHOro UCTOYHUKA, BblpaxeHHsle B MOBW

MOBMW, HC WHTepean HabnogeHus t, ¢
40 01<t=s1
40791 1<1=<100
25,2502 100 <t <1000

A.5.2 BnvsiHne Temnepatypbl Ha 6ny:gaHnsa daskl CUrHana CMHXpoHU3aUuMK Ha Bbixoge C3 SyncE He gomkHo yBe-
nuymeatb 3HadeHua MOBW, ykasaHnHbie B Tabnuue A.18, Ha 3Ha4YeHMA, NpMBedeHHble B Tabnvue A.22.

Tabnuya A.22 — [ononHUTerbHble 3Ha4YeHWUs BNy:OaHWM asbl cUrHana cuHXpoHusauuu Ha Beixode C3O SyncE B
pexXumMe 3axeaTta curHana ot 3TanoHHOro UCTOMHWKA, NMPpY YYETE BNUSIHUS TeMNepaTypsl, BolpaxeHHslie B MOBUW

MOBMW, He WHTepean HabnwaeHus 1, ¢
0,51 0,1<1t=100
50 7> 100

A.5.3 bnyxpgaHusa thasbl curHana cMHXpoHM3auuMK Ha Beixoge C3 SyncE, eeipaxeHHkble B [1BW, B pexxume 3axeata
CUrHana oT aTanoHHOro MCTOYHWKA, HE JOSMKHbI NPEBLILATE NPeaenoB, ykasaHHbIX B Tabnuue A.23.

Tabnuuya A.23 —lMpegensHble 3Ha4eHUs GnyaaHui gasbl cMrHana cCMHXpoHu3auum Ha Beixoge C3 SyncE B pexume
3axBaTa CUrHana oT 3TarnoHHOro UCTOYHMKA, BhlpaxeHHbie B [1BA

0BW, He WMHTepean HabnogeHws t, ©
3,2 01<t=25
0,64105 25<1t=100
6,4 100 <t = 1000

A.5.4 [poxaHus hasbl curHana CUMHXpPoHW3auMM Ha Bbixode WHTepdenca 2048 kM'y CO SyncE npu atanoHHOM
curHare Ha Bxofe, M3MepeHHble Ha UHTepeane 60 ¢ ¢ MCMonb30BaHMEM MOMocoBoro dunsTpa ot 20 ao 100:10° Iy, He
OormkHbl npesbiwate 0,05 EN.

A.5.5 [poxaHua dasbl curHana cUHXpoHU3aUuuM Ha Bbixofe uHTepghenca cuHxpoHHoro Ethernet C3 SyncE npu
3TanoHHOM CWrHane Ha BXOAe, M3MEPEHHble Ha MHTepBane 60 ¢, He OOMMKHbLI MPEBbLILATEL 3HAYEHWI, NPUBEOEHHLIX B
Tabnuue A.24.

Tabnuua A.24 — lNpengenbHble 3Ha4eHUa gpoXaHuA hasbl cMrHana CMHXPOHU3aUnK Ha Bbixoge MHTepdenca CUH-
xpoHHoro Ethernet C3 SyncE npu sTanoHHoM curHane Ha Bxone

WuTepdeiic McnonbayeMslit Ans namepeHurt punstp AM”””Tiianﬂi;M:;i #Kzoz'éalj'rﬂ chasel
1G
(Mpumeyanus 1, 3) 01 2,5y po 10 My 0,50
10G
(NpumMeyanus 2, 3) Ot 20 KTy Ao 80 My 0,50

MpumevaHnna
1 1G sknroyaet 1000BASE-KX, 1000BASE-SX, 1000BASE-LX.
2 10G BknioyaeT 10GBASE-SR/LR/ER, 10GBASE-LRM, 10GBASE-SW/LW/EW.

31G: 1 EM = 0,8 He; 10G (10GBASE-SR/LR/ER, 10GBASE-LRM): 1 EM = 96,97 nc; 10G (10GBASE-SW/LW/
EW): 1 EM = 100,47 nc.

A.5.6 JonycTiMble npegenbHble 3HadYeHMsa BnyxxgaHus asbl CMrHana CMHXpoHM3auuK Ha Bxoge C3 SyncE, Bbi-
paxeHHble B MOBW, npeactaeneHsl B Tabnuue A.25.
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Tadtnuua A.25 — [Jdonyctumble Bny:gaHwsa dasbl cKMrHana cUHXpoHu3aumu Ha Bxoge C3 SyncE, BbipaeHHble B
MOBW

MOBW, Hc WHTepean HabnwaeHua t, ¢
0,25 01<1=25
0,1t 25<1220
2 20 <1400
0,005t 400 <1 <1000

A.5.7 JonycTuMble npegenbHble 3HavYeHusa BnyxaaHns gasel curHana cuHxpoHusauum Ha Bxoge CO SyncE, BhI-
paxeHHble B [1BW, npencraeneHsl B Tabnuue A.26.

Tabnuua A.26 — Jonyctimble Bny:kaaHus casbl cMrHana cMHXpoHusaumn Ha exode C3 SyncE, BeipaxeHHblie B [1BU

OBW, He WuTepsan HabnwaeHws t, ¢
12 01<t=7
1,71 7<1t<100
170 100 <t <1000

A.5.8 [lonycTUMblE CUHYcouaanbHble ApoXaHua daskbl curHana cMHXpoHusaunmn Ha exofe C3 SyncE, npu koTopbix
obecneunBaeTcs YCTOMYUBOCTL CUHXPOHU3ALMW, HE AOMKHbI BbITh MEeHbLIE 3HaYeHWI, NpeacTaBneHHbIx B Tabnuue A.27.

Tabnuua A.27 — [JonycTuMble CUHycouaansHble poXKaHns dpasbl curHana cuHxpoHuzaumu Ha Bxoge C3 SyncE

Pasmax cuHycomaanbHbiX ApoxaHuii Ha Bxoae Yacrota f, 'y

A4 (mkc) | A,(mKc) | As(mkc) fu(mly) | fy(mlu) | fy(mlu) | fy(Tu) | fy(Tu)
0,25 | 2 | 5 0,32 | 08 | 16 | 0,13 | 10

A.5.9 HwxHKe npegensl MakcumansHO ACNyCTMMbIX APoXaHuiA dasbl Ha Bxoge uHTepdeica 1G C3 SyncE, npega-
cTaBneHbl B Tabnuue A.28.

Tatnuua A.28 — lNpegensl MakcUMarnbHO 4ONYCTUMBIX OpoXaHWIA dhasbl Ha Bxogde MHTepdeiica 1G CO SyncE

YactoTa f, 'y Pa3amax amnnutyael ApoxaHui Ha Bxode nHTepdelica 1G, EN
OT1 10 po 12,1 Bkntou. 312,5
Cs.. 12,1 no 2500 BKntoM. 3750-f1
C.. 2500 go 50 000 ko, 15

A.5.10 HwxHve npegenbl MakcumansHO AOMYCTMMbIX ApoxaHui dasel Ha Bxopde uHTepdenca 10G C3 SyncE,
npeacTaeneHsl B Tabnuue A.29.

Tabnuua A.29 — Npegensl MakcMManbHO AONYCTUMbIX ApoXKaHWiA thaskl Ha Bxoae uHtepdenca 10G C3 SyncE

Yactota f, 'y Paamax amnnutyael AgpoxaHui Ha Bxode nHTtepderica 10G, EU
Ot 10 po 12,1 BKntOM. 2488
Cs. 12,1 no 20 000 Bkntou. 30 000-F—1
Cg. 20 000 po 40 000 Bkntou. 1:5

A.5.11 lMNepepartoyHasn xapaktepuctuka C3 SyncE gomkHa cooTBeTCTBOBATb (OUMNETPY HUXKHMX YacTOT C MOMOCOW OT
1 go 10 u. YcuneHwe B nonoce nponyckaHust He gorkHo npe.elwaTte 0,2 A6 (2,3 %). OTknoHeHwe a3kl B BLIXOAHOM CUr-
Hane, BO3HUKAIOLWAA NPy NEPEKIIONEHUM Ha PE3EPBHbIN CUMHAN CUHXPOHU3ALMM HE OOMKHO NPEBbIWAaTh 1 MKC B TE4EHWE
nepveoaa oo 15 c. B aToT neprog MoryT npov3oiTi ABa ha3oBbIX CKayka, Kax bl U3 KOTOPbIX He AormkeH npeBbiwats 120 He
npy BpEMEHHOM CaBWre YacToTel He Gonee 7,5-1076. B octanbHoe Bpems GABWUM YacTOThI He AOMKEH NpesbiwaTs 5-1078.
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A.5.12 3Ha4eHnsa napameTpoB pexunma yaepxaHua C3 SyncE:

- HAYanLHOE DTHOCUTENBHOE OTKNOHEHME YACcTOThl B MOMEHT NEPEexoaa B PEeXUM yaepkaHus — He Gonee 5-1075;
- OTHOCWTEMLHOE OTKMOHEHUE YacTOThl B peaynsTate BO3AENCTBUA TeMnepaTypsl — He Gonee 2-1076;

- OTHOCWTEMNBHOE OTKMOHEHME YacToThl B peaynsTaTe cTapeHus 3a cyTku — He Bonee 1-1078.

A.6 TpeboBaHUA K pacnpegenuTenio CUrHarnoB CMHXpPoHU3aUuumn

A.6.1 PCC pomkeH obecneunBaTbe Npuem CUrHana TakTOBOW CMHXpOHM3auuu c yactoton (2048 + 0,1024) klu n
3NEKTPUHECKUMW XapakTepUCTUKaMK, COOTBETCTBYIOLWMMMK npunoxeHuto K. [lonyckaeTcsa UCrnons3oBaHve HeCUMMETPUY-
HOrO CThIKa C BOMHOBLIM COMPOTUBIIEHNEM 75 OMm.

A.6.2 PCC pgom#Ho obecneyneatb (hOpMUpPOBaHNE BLIXOAHbLIX CUTHANoB CUMHXPOHM3aLUWK B BUOE MMMNYIbCHBLIX Mo-
cnenoeatensHocTer 2048 kl'y n/unmn 2048 kBUT/C CO CTLIKOBLIMKW NapaMeTpamu, NpUBeAeHHbIMKU B NPUNOXeHun K.

A.6.3 PCC pomxeH obecneynBaTb COOTBETCTBUE XapaKTEPUCTUK BbIXOAHLIX CUTHAMOB, MPU 3aTyXaHUW BXOAHOrO
curHana B NUHUK Mexay UCTOYHUKOM BXOZHOTO curHana v BxogoM obopyaoBaHWst pa3BeTBMNEHWUS CUIHAaNoB CUHXPOHU3a-
unn Ha vactote 2048 'y ot 0 go 6 ab. MakcumaneHoe 3Ha4YeHWe pa3maxa PpasoBoro ApoXaHua curHana Ha nbom Bbl-
XO[e Npy 3TanoHHOM CUrHane Ha BXoAe AomKHO ObiTe He Bonee 0,05 EW, nameperHoe 3a spema 60 ¢ ¢ ucnonb3oBaHWeM
nonocoBoro uneTpa ¢ rpaHudHeiMy Yactotamm 20 My u 100 kMY » cnagoM norapudMMHecKon aMnuTyaHO-4acTOTHON
xapaktepuctuki 20 ob Ha gekaay. OTkNoHeHne a3kl B BLIXOAHOM CUTHamne, BO3HUKAOLLEee NpU NEPEKioYeHU CUTHaNoB
Ha Bxogax 06opyaoBaHUsS pa3BeTBMNEHUs CUTHANOB CMHXPOHU3aLUK, HE COOEPKALLEro reHepaTop, He A0MKHO NpeBbIlaTh
15 Hc. OTknoHeHWe ¢asbl B BLIXOAHOM CUrHane, BO3HMKALIEE NMPY NEPEKMKYEHMM CUTHANOB Ha Bxoaax obopynoeaHus
pPa3BETBINEHWA CUrHAMNOB CUHXPOHU3aLMK, COAEPXKAaLLEro reHepaTop, He AOMKHO MPEBLILLATL:

- 60 Hc 3a uHTepBan BpeMeHn 1 Mc;

- 120 Hc 3a uHTepean epemeHn oT 1 Mc oo 4 c;

- 240 Hc 3a uHTepBan BpeMeHu Gonee 4 c.

A.6.4 leHepauua GnyxaaHun B curHane Ha Beixoge PCC n MNCC obopynoBaHWs pasBeTBNEHWUA CUTHANOB CUHXPO-
HM3aUMK, He coaeprallero reHeparop, OTHOCUTENBHO CUrHana Ha Bxofe, BelpaxeHHas B MOBW n [IBW, He pomxHa npe-
BbllLIATb Ha BCEX MHTepBanax HabniogeHws:

- no MOBW 3 Hc;

- no OBW 1 Hc.

A.6.5 ObopynoBaHue pa3BeTBNEHUs CUIHanNoB CUMHXPOHWM3aLUMWM OOMKHO obecnevyMBaTh 3HAYeHWe 3aTyXaHWus He-
COrMacoBaHHOCTM BXOOHOTO CUrHana no oTHoweHuo k conpoTtvieneHuio 120 Om Ha yacTtote 2048 k4 He meHee 15 ob.
[onyctumble crHyconaansHble ApoxaHus asel curHana cvHXpoHu3auuy Ha Bxope obopynoeavus PCC, cogepxallero
reHepartop, Npwv KOTopbIX obecnedynsaeTcs yCTOWYMBAA CUHXPOHW3aUMSA, He O0MKHbl ObiTb MeHbLUE 3Ha4YeHWI, NpeacTas-
NeHHbIX B Tabnunue A.30.

Tabnuua A.30 — Jonyctumble cuHycouganeHble ApoxaHust dasbl cUrHana cuHxpoHn3auuu Ha exone PCC, cooep-
)allero reHepatop

Yacrora f, Iy LpoxaHns Ha sxoae, HC
1< f=<2400 750
2400 <f<18 000 1,8-108 F1
18 000 < f< 100 000 100

A.6.6 Jonyctumble BnyxaaHus dasel curHana cuHxpoHusauum Ha Bxoge PCC, cogep:xalllero reHepaTop, Npu KOTo-
pbix obecneynBaeTca yCTONYMBAA CUHXPOHMU3AUNS, HE OOMKHbI ObITh MEHbLUE 3HAYEHWI, NPEeaCTaBNeHHbIX:

- B Tabnuue A.31 — gna 6nyxgaHunid, BolpaxKeHHbIX B BMAE CUHYCOMAANbHbLIX U3MEHEHWNA;

- B Tabnuue A.32 — ana bnyxagaHui, BelpaxeHHbix B MOBU;

- B Tabnuue A.33 — ana 6nyxaaHuii, BolpaxeHHbIx B [ABA.

Tabnuya A.31 — Jonyctumble BnyxaaHus ¢pasbl cMrHana CUHXpoHU3auuu Ha Bxofe PCC, BblpaXeHHble B BUe cu-
HycoMZanbHbIX U3MEHEHUN

Yacrota f, 'y CwuHycoupansHble 6nyxaaHusa Ha Bxode, MKC
0,000012 < f< 0,00032 5
0,00032 < f<0,0008 0,0016 -1
0,0008 <f=<0,016 2
0,016 <f=<0,043 0,032 1
0,043 <f=1 0,75
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Tadtnuua A.32— Jonyctumble BrnyxgaHua pasel cUrHana cMHXpoHn3auumn Ha exoge PCC, BeipaxeHHsle B MOBUW

MOBMW, mkc Bpems HabnogeHus t, ¢
0,75 01<t=75
0,1t 75<1t<20

2 20 <1=400
0,005t 400 <1t <1000
5 1000 <1t <10 000

Tabnuua A.33 — [onyctumble bnyxaaHus casbl cUurHana cuHXpoHusaLumu Ha exoge PCC, BelpaxeHHble B [1BU

OBW, He Bpems HabnwaeHus T, ©
34 01<t=20
1,7t 20<1t=100
170 100 <t = 1000
5,405 1000<17<10000

A.6.7 Mpn HaNWyMKM BO BXOOHOM CUrHane CMHXPOHW3auMK AONYCTUMbIX 3HAYEeHWA ApoxaHuA 1 bnyxaaHus dasbl,

onpegenenHbix B Tabnvuax A.31—A.33, He J0MKHO NPOMUCXOAWNTE NEPEKIYeHne Ha APYro CUrHan CUHXPOHU3aUWKM 1
BKIOYATHCH aBapuiiHas curHanmsaums.

A.7 Tpe6oBaHusa k o6opyaoBaHuio CLUB

A.7.1 M3OKBY B CMHXPOHHOM pexnme paboTbl AomkeH (DOPMUPOBaTL CMrHanbl, BpEMEHHAas LKana KoTopblX B Nobon
MOMEHT BPEMEHUW HE A0MKHA OTNKMYaThCs OT WKanbl BpemeHn UTC(SU) Ha BeNWMYUHY B COOTBETCTBUM C Tabnuuen A.34.

Tabnuua A.34 — Owwunbka Bpemenu MNI3INBY, yINM3IMBY

Tun obopynosaHuA Owwnbka BpeMeHH, HC

M3WMBY knacca A +100

M3NBM knacca B +40
yM3WB4 +30

A.7.2 Jonyctumble BnyxaaHus dasbl CMrHana cuHXpoHu3auum Ha Beixode M3WBY (yIMN3KBY), BbipaxeHHble B
MOBW v [IBW, pomxHbl cooTBeTcTBOBaThL Tabnuuam A.34—A.40.

Tabnuua A.35 — Jonyctumele BnyxgaHua dasksl curHana cuHXpoHusauumn Ha Beixoge N3WBY knacca A, BoipaxeH-
Hble B MOBU

MOBW, mkc WHTepean HabnwaeHua t, ¢
0,275-103 1 + 0,025 0,1<1t=273
0,10 1> 273

Tabnuua A.36 — JonyctumMele BnyxgaHua dasbl CUrHana CUHXpoHM3auMKn Ha Bbixoge M3WMBY knacca B, BbipaxeH-
Hele B MOBW

MOBMW, mkc WMHTepean HabnwaeHua t, ¢
0,275-1073t + 0,025 0,1<t=<54,5
0,04 1> 545
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Tabnuua A.37 — JonycTumble BnykgaHua hasbl cMrHana CUHXpoHu3aumm Ha ebixoge yIMN3OWBY, BbipaeHHble B
MOBW

MOBMW, HC WHTepean HabnogeHus t, ¢
4 01<t<s1
0,111147 + 3,89 1<1t=<100
0,0375-1073r + 15 100 <t =400 000
30 1> 400 000

Tabnuya A.38 — Jdonyctumble bBnyxaaHua gasel curHana cMHXpoHu3auun Ha Beixoge NM3WBY knacca A, BblpaeH-
Hble B 1BW

0BW, HC MHTepean HabnogeHws 1, ¢
3 0,1<t=<100
0,03t 100 <t <1000
30 1000 <t < 10 000

Tabnuya A.39 — Jonyctumble GnyxaaHna hasbl curHana cMHXpoHM3aumn Ha Beixoge MN3KMBY knacca B, BbipaxeH-
Hble B [1BA

OBW, HC WMHTepean HabnogeHus t, ¢
1 0,1<t=100
0,01t 100 <1t =500
5 500 <1t <100 000

Tabnuya A40— JonycTumble BnyxaaHua asbl curHana CMHXpPoHU3aummn Ha Beixode yIN3WBY, BeipaxeHHsle B JIBU

OBW, He WHTepean HabnwgeHus t, ¢
1 0,1 <1 = 30000
3,33333-10"51 30 000 <t =300 000
10 300 000 <t <1000 000

A.7.3 MakcumansHas abconoTHasa ownbka BpeMeHU MeXay BXOAHBIMY U BEIXOAHBIMWA cUrHanaMu, nepegaBaemMbi-
Mu yepes vackl T-BC 1 T-TSC, gomkHa cooTBETCTBOBaTL HOpMam, NpuBedeHHbIM B Tabnuue A.41.

Tabnuya Ad41— MakcumanbHas abcontoTHas ownbka BpeMeHu

Knacc vacoe (T-BC, T-TSC) MakcumansHas abconoTHas ownbka BpeMeHu, He
A 100
B 70
C 30
D He HopmupoBaHo

A.7.4 JonycTUMbIA OMana3oH NOrpeLlHocT NOCTOSHHOW OLUNBKWY BpeMeHW Mexay BXOAHbIMU U BbIXOOHbIMU CUrHa-
namw, nepegaBaemMbiMn Yepes Yackl T-BC n T-TSC, gomkHa cooTBETCTBOBaTL HOpPMaM, NpuBedeHHsIM B Tabnuue A.42.

Tabnuya A42 — [onycTUMbIA AUaNa3oH NOrPELLUHOCTA NOCTOAHHOW OLWWBKN BpeMeHU

Knacc vacos (T-BC, T-TSC) [onycTumbll AMana3oH NOrpeLlHOCTM MOCTOAHHOW OLIMBKN BPEMEeHW, HC
A 150
B 20
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OkoHYaHue mabnuubi A.42

Knacc qacos (T-BC, T-TSC) HonycTrMelA Anana3oH NOrpeLHocTH NOCTOAHHOW OWNBKN BPEMEHU, HC
© +10
D He HopMmpoBaHo

A.8 TpebGoBaHMA K NnapameTpam CUMHXPOHM3aUMKN ceTel NOABWXHON paguoTenetoHHOW CBA3K

A.8.1 B tabnuue A.41 npusegeHa obobLleHHbIe TpeBboBaHWA NO TOMHOCTU CUHXPOHU3ALMUK No BpeMeHu (dase) ana
pPasnU4HbIX KNaccoB MPUNOXEHUIA ceTell NOABWKHOW paaunoTenedoHHon cBaan (MPTC) yeTBepToro 1 NATOro NMoKoNeHuiA.

Tabnuua A.43 — O6obuweHHble TpeboBaHNA K TOYHOCTM CMHXPOHM3AUUKM NO BpeMeHu (dasbl) AnA pasnUyHbIX Knac-
COB npunoxeHuin ceten NPTC

TpeboBaxus

Knacc npunoxeHus, npunoxeHue Motpebutenes
NO TOMHOCTM
Knacc 3: LTE TDD (6onbwimne coThbl) 5 MKe Bazosbie ctaHuuu (BC)
Knacc 4: UTRA-TDD, LTE-TDD (HeBonbwue coTel), NR TDD, 1.5 ke BC
WIMAX-TDD (HekoTopble KOHUrypaLumm) : (LTE, NR)
Knacc 5: WiMAX-TDD (HekoTopble KoHbUrypaumn) 1 MKC BC
Knacc 3A: LTE MBSFN 5 MKe BC

Knacc 4A: New Radio (NR) (BHyTpunonocHas HecmexHas (TONbKO
FR1) u mexnonocHaa arperauua Hecywmx c unu 6e3 pasHeceHusd 3 MKC BC (NR)
MIMO wunwu kanana TX)

Knacc BA:
- LTE (BHyTpunonocHasi M MeXnonocHas arperauma HeCMeXHbIX He-
cywmx vactoT ¢ unun 6e3z MIMO unu pazHeceHuna Tx)

- NR (BHyTpunonocHoe arpervpoBaHme cmexHolx (FR1 1 FR2) u BHy- 2eHG B& (LT, NR)
TpuananasoHHbIX HecMexHbiX (FR2) Hecywmx vactot ¢ unu 6e3 MIMO
Unwn pasHeceHnsa Tx)
Knacc 6B:
- LTE (BHYTpMnonocHoe arpernpoBaHne CMeXHbIX HECYLLMX YacToT C
BC

unun 6e3 MIMO wnu pasHeceHus kaHana Tx). 130 He

(LTE, NR)
- NR (FR2) (BHyTpunonocHoe arpervpoBaHuMe CMeXHbIX HecyLmX
yactoT ¢ unu 6e3 MIMO nnu pasHeceHus Tx).
Knacc 6C: 65 HC BC
PasHeceHHas nepegaya MIMO vnu Tx Ha Kax oo Hecyllen YacTote (LTE u NR)

MpumevaHunn
1 Ons knaccos npunoxeHui 3, 4 n 5 TpeboBaHUA N0 TOYHOCTK yKa3aHbl MO OTHOLLEHWUIO K OBLLEMY 3TamnoHy.

2 [Ona knaccoB npunoxeHuin 3A, 4A, 6A, 6B 1 6C TpeboBaHWMA MO TOYHOCTU OTHOCATCA K A0MNYCTUMOMY
pacxoxaeHuio Mexay LwkanaMmu BpeMenn cocegHux bC.

3 FR1 — gmanasoH 4yactoTt 410—7125 MTIu.
4 FR2 — puanasoH 4acTtot 24 250—52 600 MIu,.

A.8.2 MakcuMarnbHO AoMycTUMOE OTHOCUTENbHOE OTKIIOHEHME YacToThl AN TpaHcnopTHoi ceTn MNMPTC He gomkHO
npeebiwate 16:1079,

A.8.3 MakcumaneHo 4oNyCTUMOE OTHOCUTENbBHOE OTKMOHEHWE YacToThl ANg paauonoacuctemsl cetv 5G He pomxk-
HO MpEeBbLIWATL:

- ana makpocotel (Wide Area Base Station): +0,05-10-5;
- ana mukpocoTtel (Medium Area Base Station): +0,10-10-5;
- ans nukocotkl (Local Area Base Station): +0,10-1075;
- ans cemtocotel (Home Base station): #0,25-10-5.

MpumeyvyaHue — TpeboBaHUA MO TOMHOCTM CUHXPOHW3ALMKM YACTOThl BbIDAXKEHbI B TEPMWUHAX TOMHOCTU MOAY-
NIMPOBaHHOM KaxKaow Hecyllel YacTtoThel (and NR), Habniogaemoi B TedeHne 1 Mc.

30

GostExpert.ru
https://GostExpert.ru/gost/gost-71149-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68082
https://gostexpert.ru/gost/gost-71149-2023?utm_source=pdf&utm_medium=68082&utm_term=page

MpunoxeHune b
(obsAzaTensHoe)

roOCT P 71149—2023

M3mepeHUe napamMeTpoB CUrHanNoB CUHXPOHU3aUUN N XapaKTepPUCTUK oﬁopyp,oaaHml

B.1 CTbIKM CUHXpOHU3AUMK, Nognexallime uaMepeHuto, ykasaHsl B Tabnuue b.1.

TaKTOBOMW CeTeBOM CUHXPOHWU3aUnUun

Tabnuya B.1— CTblkM CUHXPOHU3ALMM, NOANEKALLME NZMEPEHUID

Mamepsemsie napamerphl

Tun
R Tun cTbika
MOBMU | OBK | Afff
CT1blk T4 Ha Beixoge annapatypsl CI CLUW, nonyyatowier ocHOB-
1 OcHosHoOR HOW CUrHan CMHXPOHW3aLU1 HEMNOCPEACTBEHHO OT OCHOBHOIO MC- + + +*
TOYHWKA cornacHo pucyHky b.1
Ctoik T4 unun E1 Ha Beixoge annapatypsl CMN CUW/MLW, Ha koHue
2 OcHoBHoOW Lieny NpOXoxOeHWs OCHOBHOMO CUrHamna CMHXpOHM3alumun cornac- + + +
HO PUCYHKY B.2
. CTbIK Ha Bxofe/BbixoAe KOMMYTALMOHHOrO o6opyaoBaHus, nony-
3 OcHoBHOM A a reu PyA y -+ E +
YaloLLEro curHan CMHXPOHW3aLUK CornacHo pucyHky b.3
CTblk T4 Ha Bbixoge annapatypbl CI CLUW, nony4yatowein peseps-
4 PesepBHbI HblA CUrHan CWHXPOHW3aUMW OT PEe3epPBHOrO0 WMCTOYHWKA Heno- + + G
CpPedCTBEHHO, COrMacHo pUCYHKY B.4
Ctblk T4 unun E1 Ha Beixoge annapatypsl CIM CUW/TUW, Ha koH-
5 PeaepBHbIii Le uenu NpoXcXAeHUs pe3epBHOMC CUrHana CUHXpoHW3auWK no + + +
pucyHky b.5
. CTbIK HA BbIXOAE KOMMYTAUMOHHOTO 060pYyA0OBaHUS, Nony4atoLue-
6 Pe3epBHbIA a yral PyA Y - + & +
ro CMrHasn CMHXPOHM3aLMW COrMacHO PUCYHKY b.6

MpumevaHnsa

* amepeHunss He NPOBOAAT, KOrda UCTOMHUKOM CUrHana CUMHXpoHu3auumn aensaetca M3 unu MNan.

1 Ecnwn npu ayaute OCHOBHOrO/pe3epBHOMO HamnpaeneHWs CUrHana CUHXPOHW3auuM OCHOBHOW/PE3EPBHLIN UC-
TOYHWK He sensaetca obopynosaHuem 30 MN3W unu npuemHukom GPS 1 gaHHble M3MepeHUn He UMEKT 3KCnyaTa-
unoHHoro (20 %) 3anaca no uaMepaeMeIM nNapameTpam, TO A8 NPOBEPKM NMPOXOXKAEHUA CUrHAMNOB CUHXPOHU3ALIMU
B Ka4eCTBe WMCTOYHMKA MOXHO WCMOMNb30BaTh CUrHam CUMHXPOHW3aLMK, NOMydYaembli OT UMUTATOpa U3MEPUTENBHOTO
npubopa, Hanpumep, NMBO-1M.

2 [lepexod Ha pe3epBHbIA MCTOYHWK CUrHaNa CHMHXPOHWM3aUWMKM OOMKEH MPOBOAMTLCH MyTEM OTKIOHEHUS
OCHOBHOIO UCTOMHWKA OT npoBepsemMon cet TCC.

OcHOBHOI
WCTOYHMK g
CUHXPOHU3aLUK

CLUM 1 > -

CUM N

he

—pe- — HAlNpaBneHne OCHOBHOIO curHana,

* .
= — CTbIK CHHXPOHW3aLUWK, nognexawnu UsMmepeHuro

Pucyrok B.1 — Ctbik T4 Ha Beixoge annapatypbl CIN CLIM (0CHOBHOM MCTOMHUK CUHXPOHW3ALUMN)
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LM - UM N

Y
\

OcHoBHoW
WCTOYMHUK —e CUKM 1
CUHXPOHM3aUnn

Y
|
Q
=
=
2

—= — HanpasneHne OCHOBHOIoO CUrHana;

* ,
=~ — CTbIK CUHXPOHM3aUWK, noanexawmn namepeHn

PucyHok 5.2 — Cteik T4 unu E1 Ha Bbixoge annapatypel CIM CUW/MUN
(OCHOBHOW MCTOMHUK CUHXPOHU3ALNK)

OcHoBHoOW
WUCTOMHUK CLA 1
CUHXPOHKU3aunn

Y
/

> CUMKH |

—pe- — HANpaBneHne OCHOBHOIO CUrHana;

* .
- — CTbIK CUHXPOHW3aUunn, nognexawmnm n3aMmepeHnto

PucyHok 5.3 — Crbik Ha Bxoge/Bbixoge KOMMyTaunoHHoro obopynoBaHmus
(OCHOBHOW UCTOYHWUK CUHXPOHU3ALNK)

l*

— — HanpaerneHue pe3epBHOro curHana,

PesepBHbIf
WCTOMHUK £ cun1
CUHXPOHMW3aLMK l
*

CUMN N

* .
e — CTbIK CUHXPOHW3aUW1, nognexawmnmn naMmepeHnto

PucyHok B.4 — Creik T4 Ha Beixoge annapatypsl Cl1 CLIA
(pe3epBHbLIA NCTOMHUK CUHXPOHWU3aLIMK)
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MLA 1 = B nun N
A l
*
PesepeHblii
WUCTOMHUK e cun 1 = £ CUun N
CUHXPOHKU3aUWKn

—= — HalnpabeleHune pe3epBHOIo curHana;

* -
= — CThbIK CMHXPOHW3aUWK, Noanexawnm namepeHuo

PucyHok 5.5 — Ctbik T4 unun E1 Ha Bbixoge annapatypsl CIM CLUW/MLA
(pe3epBHbBIA UCTOYHUK CUHXPOHM3ALMK)

PesepBHbii
UCTOMHUK = CuM 1
CUHXPOHM3aunn

> CUMK+ |

Y
|

—pe- — HAlNpaelieHWE PE3EPBHOIO CUrHana;

* i
—pe- — CTbIK CUHXPOHM3aUWK, NoAanexamm n3mepeHnto

PucyHok B.6 — Crthik Ha Bxoae/Bbixode kKoMMyTaumoHHoro obopyaosaHus
(pe3epBHbIN NCTOYHWK CUHXPOHU3aLMK)

B.2 MNpwn Hanuyun B Lenu cuHxpoHusaumm B3I unm M3IM gomkHel BbiTe 4OMONMHUTENBHO NPOBEAEHLI U3BMEPEHWH Ha
BXO[e/BbIXxoAe AaHHOro obopyaoBaHus.

B.3 MamepeHwus cornacHo tabnuue B.1 cnegyeT BeINONHATL NPU UCNOMNb30BAHWM STAaNOHHOMO UCTOYHWKA CUrHana
cuHxpoHudauum (2048 kMg unm 2048 kbuT/c) ¢ ManbiM YpoOBHEM MOMEX, OTHOCUTENBHO KOTOPOTro 1 NPOBOAAT BCe Heobxo-
anmble nameperHns Ha ceti TCC. TakMM MCTOYHWMKOM MOXKET CnyxuTb 0bopyaoeaHue N300 unu N3, B kavyecTBe KOTOpPOro
moxeT BbicTynate B3I ¢ npuemHukom MIOHACC.

5.4 B Tom crniyyae, ecnun Ha obcriegyeMoln ceTu He UCnonb3yeTca AaHHoe obopydoBaHue, AonycTUMO NS Lernen
M3MepeHUs B Ka4ecTBe 3TanOHHOMO MCTOYHMKA CMHXPOHM3ALMA NPUMEHSATE BHYTPEHHWIA reHepaTop cepTUdULIMPOBaHHBLIX
M3MepuTEnbHbIX NPUBOPOB.

B.5 MNMpwu namepeHuax no nyHktam 1—3 tabnuubl B.1 curHanel cuHxpoHu3aumm Ha cetTb TCC nocTynakwT OT OCHOB-
Horo uctounuka (M3ryMNar, NoW/ylNau nnu obopygosanua cetu TCC).

B.6 Ecnun Ha npoBepsieMoll CETW MMEETCH HECKOMBKO OCHOBHbIX MCTOYHWMKOB MOMYYEHUs CUrHanoB CMHXPOHU3aLuK,
TO Takas ceTb pasfdensiercs Ha Y4acTKM U U3MepeHUsi MPOBOAAT MO y4acTKam.

B.7 MNpw namepeHuax no nyHkram 4—~6 Tabnuubl 5.1 oTknoyaeTca OCHOBHOW UCTOMHUK MOMYYEHUS CUrHANoOB CUH-
XpOHW3aLWK, U NPOBEPSAEMAsn CETb CUHXPOHU3WUPYETCS OT Pe3epBHOrO UCTOYHMKA. B KavecTBe pe3epBHOro UCTOMHUKA pe-
KOMeHOyeTCst Mcnonb3oBaTk 000pyAoBaHWe CUHXPOHU3ALUWKM B PEXMME 3anoMUHaHWS YacToThl.

5.8 Ecnu curHan CMHXpPOHM3aUuKM OT MCTOYHMKA CUTHANOB CMHXPOHM3aUMM MOcTynaeT cpa3dy Ha cucTeMmbl nepe-
gaum MU, unu 8 mynetunnekcopax CUW curHan cuHxpoHusaumm chopMupyeTcsa TonbKo M3 nocnegosartensHoctv T1, a
OT UCTOMHMKa CUTHAMoB CUHXPOHU3aLMM CUHXPOHU3aUWs nocTynaeT Ha Bxog T2 unu T3, To namepenus no nyHktam 1 u 4
Tabnuuel 6.1 NpoBOAAT HENOCPEACTBEHHO Ha BbIXOOAX WCTOYHUKOB.

5.9 Ecnu hakTuyeckMe xapakTepucTUKM curHanoe cuHxpoHwsauum (MOBI, [1BW) npesbiwakwT ycTaHOBNEHHbIE
HOPMEI, TO UCCMEeayeTcs BCA LUenb nepenayu curHana CUHXPOoHW3aunMn Ans BeISBNEHWS 3NeMeHTa, KOTOPbIA MOr Bbi3BaTb
yKasaHHOe yxyfLleHWe XapaKTepUCTUK.
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B5.10 MNpw MamepeHnn xapakTepUCcTUK CUTHaNoB CUHXPOHM3aUKK Ha Bbixoaax T4 mynstunnekcopoe CLIA namepu-
TenkbHbIM Npubop nogkniovaeTca K Beixogy T4 mynstunnekcopa. Bpema namepenvs gonxHo Beite He MeHee 4yem 1200 c.
Pesynstatel uamepenui MOBW u IBU npu namepeHuax no nyHktam 1 1 4 tabnuusl 6.1 gonxHel yknaaslBaTeca B Npeae-
nbl, ykasaHHele B Tabnuuax 6.2 n 6.3.

Tabnuua b.2— Jonyctuman BenuyuHa bnyxaaHui casbl cUrHana CUHXpoHU3auun Ha Beixoae T4 MynsTUNNeKcopoB
CUMW, eeipaxxeHHas 8 MOBW

MOBW, Hc WuTepsan HabngeHws t, ¢
40 0,1<t=1
4091 1<1t=100
25,2502 100 <7 <1000

Tabnuua B.3 — donyctumas BenuymnHa GnyxoaHuii chasbl CUrHana CUHXPOHW3aLUMK Ha Bbixode T4 MynsTUNNEKCOPOB
CUW, BeipaxeHHas B [1BU

OBW, He WHTepsan HabnwgeHws t, ¢
3,2 01<t225
0,6419:5 25<1t<100
6,4 100 <7 <1000

B.11 Ecnu peaynstatel n13mepeHuin He yknagelBaloTCs B aHHbIe npedensl, To HeobxoamMmMo NpoBeCcTU AOMNOMNHUTENb-
Hble U3MEepeHUs NMPU CUHXPOHM3AaLIMK OT UMKUTaTOpPa M3MepuTensHoro npubopa.

B.12 Bo Bcex cny4asax pesynsraTbl M3MEPeHWIA OT peanbHblX MCTOYHWKOB CUrHaNoB CUHXPOHW3ALMKM JOMKHbBI C 3a-
nacom yknagblBaTbCs B npeaersl, ykazaHHble B Tabnvuax A.16 u A.17 npunoxenuns A.

B.13 Mpwn nameperuax no nyHktam 2 n 5 Tabnmuel 6.1 nameperHble 3HaqveHa MOBW v [1IBU pornxHel yknagsiBateca
B Npefen.l, ykasaHHele B Tabnuuax A.16 n A.17 npunoxenns A.

B5.14 MNpn n3amepeHnn xapakTepPUCTUK BLIXOAHbLIX CUrHaNoB CMHXpoHM3aumm E1 mynstunnekcopos MU nameputens-
HbIKM NpWMBOopP Noakn4yaeTca Ha BbixogHoW curHan E1 mynstunnekcopa MU, Bpemsa namepeHus OOMKHO BbiTb HE MeHee
1200 c. 3HaveHun namepeHHbsix MOBW 1 1BV npu uamepennsx no nyHktam 1 1 4 tabnuubl 6.1 gomkHel opneHTMpoBaTLCA
Ha HOpMbI, YKa3aHHble B Tabnuuax A.16 n A.17 npnnoxexusa A.

B.15 MNMpw uamepernsx no nyHkram 2 v 5 Tabnuuel 5.1 BeixogHble NapaMeTpbl CUTHANOB CUHXPOHU3aUMW A0MKHbI
yaoBneTeopATb TpeboBaHuam Tabnuuy A.12 1 A.13 npunoxeHus A.

B.16 Mameperus xapaktepucTtuk B3IM 1 BCC KoMMyTaUMOHHBIX CTaHUMIA NPOBOAAT B ABYX PEXMMaX — CUHXPOHHOM
peXUME U B pexKMMme yOepKaHWs NocrnefHero 3Ha4eHWs OTHOCUTENBHOIO OTKIIOHEHMS YacToTkl. BpeMs namepexus B CUH-
XPOHHOM peXxvMe He MeHee YeTblpex YacoB, B peXvMe yaepKaHusa — B TedyeHue 24 .

B.17 MNMpu namepenuax no nyHkty 3 Tabnuuel 6.1 xapakTepucTvkU CUrHaNoB CUMHXPOHU3AUWW Ha BXOOE AOMKHbI
COOTBETCTBOBaTL TpeboBaHMAM, ykasaHHbIM B Tabnunuax 6.2 n 6.3, ecnu mynstunnekcop, BelAaloWWA 3TW CUrHaneIl, Nony-
YaeT CMHXPOHMW3aUMID HeNnocpeaCTBEHHO OT OCHOBHOMO MCTOYHMKA. OgHako, B NoboM crnyyae xapaKTepuCTUKM CUrHanos
CUHXPOHW3aLMM OOMKHbI BbITb He XyXe HOpPM, NpuBedeHHbIX B Tabnuuax A.16 n A.17 npunoxenua A gna LICIT CUWM n
A.12 1 A 13 npunoxenua A gna LLCI MU,

5.18 BuixoaHble XxapakTepUCTUKX CUTHAMNOB CUHXPOHU3aLMK NPU U3MEPEHUsX No nyHkTam 3 1 6 Tabnuuel B.1 gomxk-
Hbl YOOBNETBOPATE TpebBoBaHMAM yKaszaHHbIM, COOTBETCTBEHHO, B Tabnuuax 5.4 v B.5, unn B tTabnnuax A.9 n A.10 npu-
noxeHus A.

MpumeyvyaHne — MNpu M3MepeHUaX Ha BbIXOd4ax KOMMYTaLWMOHHbIX CTAHLMIA, MCMNOMb3yeMblX TOMbKO ANS CWH-
xponuzaumm CIM MU, pesynesraTtel MOryT He YKknaablBaTbCH B NPeOernsl, ykazaHHble B Tabnvuax A.9 n A 10 npunoxeHus A,
Ho 3HadyeHusa MOBW Ha Bcem uHTepBane HabriogeHns He JoMmKHbl NpeBblwats BenuyrHel 1000 He.

Tatnuua b.4 — Jonyctumble GnyxaoaHua dpasbl CUrHana CMHXPOHU3aUMK Ha BbIXOOE KOMMYTaLMOHHOM CTaHLUWK, Bbl-
paxeHHble B MOBIA

MOBW, Hc WHTepean HabnaeHua t, C
24 01<t=9
8105 9<1=<400
160 400 <t <10 000
34
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Tabnuua b.5— [Jonyctumble BnyxaaHusa dassl cUrHana CMHXpPoOHW3aL MM Ha BbIXO4e KOMMYTaLUMOHHOW CTaHUWMK, Bbi-
paxeHHble B [1IBU

OBW, HC WHTepean HabnogeHus t, ¢
3 01st=25
0,12t 25<1t<100
12 100 <t =10 000

B.19 BbixogHble XapakTepPUCTUKMA CUTHAMNOB CMHXPOHW3aUMM NpyU MamMepeHnsx Ha Beixoge BCC, nmerolieM TexHU-
YecKne XapakTepuCTUKM, aHanorumdHbie B3I mnu M3l gomkHbl yooBneTBOpATe TpeboBaHUAM, NpeabaBnsaemMbiM, COOT-
BETCTBEHHO K B3I unwn M3T.
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MpunoxeHune B
(o6azaTtensHoe)

MN3mepeHMe napamMeTpoB CUrHANOB CUHXPOHU3aLUMK
N XapakKTepUuCTUK OGOpyHOBaHMH CUHXPOHM3aUMK WKan BpeMeHn

B.1 CTbIKM CUHXPOHW3ALMW ANA M3MEePEeHUid NapamMeTpoB CUrHaNoBR CUHXPOHM3ALMKU NokasaHbl Ha pucyHkax B.1 u
B.2 ona goByx crny4aes, OTNMYAOLWLMXCA MecTononoxeHveM segomMelx YacoB (T-TSC) no oTHOWEHWIO K 06bEeKTY CUHXPO-
HU3aLMN.

o
e Ll

¢ nonHow ceteson | T-BC
nopaepxkon PTP

PucyHok B.1 — CTbIKM CMHXPOHU3ALWMW CUTHAMOB LUKaNbl BpEMEHW, NOAMEXaLLMe N3MEPEHUIO ONS cry4as,
korga T-TSC BcTpoeH B 06bEKT CUHXPOHU3aUUK

naney T-GM

-[ T-TsC -t

[ESUINE E———

c
|
:
i
I

e =
e 1]

¢ nonHon ceteson | T-BC
nopaepxkon PTP L

PucyHok B.2 — CTbIKM CUHXPOHW3aLMW CUTHAMNOB LUKarbl BpEMEHW, noanexallne M3aMepeHno ana cnyyas,
korga T-TSC aBnsieTcsd BHELWHUM Ans 06beKTa CUHXPOHM3aLUN

MnanmBy T-GM

TISE e

—_——ee e m

g
i
:
i
=

B.2 NnoTeTnyeckas aTanoHHas MoAenb CUCTeMbl pacrnpefeneHunst CUrHanos To4Horo BpemeHun (CTB) 6e3 yacToT-
HOW NoJAepKU Ha IM3NYECKOM YPOBHE, HO C CETeBOW NOAQEPIKKON Ha NakeTHOM YPOBHe, NpvBedeHa Ha pucyHkax B.3 n
B.4 ons oByx crnyyaes, OTNMYaIOLLMXCH MecTononokeHnem Begomblx Yacos (T-TSC) no oTHoweHWo kK 06BEKTY CUHXPO-
HU3aLUMK.

N anemeHTOB ceTu (4YacoB)
(10 ana T-BC knacca A v 20 gna T-BC knacca B vunu Bbiwwe) OBLekT
CUHXPOHM3aLMK
IpoccmelicTep- paHuyHbIe IpaHn4HbIE pannyHble paHnyHbIE CUHXPOHM3MPYIOLLME
CKWe 4yachkl iy yacsl iz yacskl — —| Yyachl iz Yyachl —=1 BEOOMEIE Yackl
(T-GM) (T-BC) (T-BC) (T-BC) (T-BC) (T-TSC)

—_— hM3n4eCcKknii YpoBEHb;

—= — MaKETHbI YPOBEHb

PucyHok B.3 — InoTeTuyeckasn aTanoHHas Modene CUCTeMbl pacnpedeneHns CurHana CMHXpoHU3aLmMn Ans crnyyas,
korga T-TSC BcTpoeH B 06beKT CUHXPOHU3aUUK
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N anemeHTOB ceTu (4acoB)
(9 ana T-BC knacca A n 19 gna T-BC knacca B nnm Beilwe) O6bekt
CMHXPOHM3aLMK
poccmenicTep- paHnyHble paHnyHble paHuyHble CUHXPOHU3MpYIOLLIE BcTpoeHHble yachl
CKWe 4Yacbl  f-»i Yyachl e Yyachkl — ———— ] yacsl >  BeOOMble Yachl |- obbekTa
(T-GM) (T-BC) (T-BC) (T-BC) (T-TSC) CMHXDOHU3ALMM

—_— (HU3MYECKUA YPOBEHL;

— = — MaKeTHbIil ypOBEHb

PucyHok B.4 — lunoTeTuyeckas atanoHHas MOAeNb CUCTEMbI pacnpefeneHna curHana CMHXpoHU3aumum ona cny4as,
korga T-TSC aenseTcsa BHELWHWUM AN 06bekTa CUHXPOHM3aL MK

B.3 Pacnpepenenne cymmapHo# owmbkM OOCTaBKM curHana ¢pasoBOW/BpeEMEHHOW CUHXPOHU3AUWW 3aBUCWUT OT
knaccoB npumMmeHaemoro obopygoeanna CLUB (T-BC u T-TSC), koTopble onpegensaioT MakcumMansHO A0MYCTUMOE Konuye-
CTBO 3M1EMEHTOB B Liensx CMHXpoHM3auun. Konnm4yecTeo aneMeHTOB paBHo:

a) ana obopynosaHus knacca A 12 aneMeHTOB:

- oguH T-GM, 10 T-BC u oguH T-TSC npu ncnons3osaHuu T-TSC B ka4yecTBe BHYTPEHHUX (MOKankbHbIX) YacoB no-
TpebuTensa CUrHanoB CUHXPOHW3aLMK,

- oguvH T-GM, geBate T-BC, oguH T-TSC npu ucnone3osaHun T-TSC B KayecTBe BHELUHEro UCTOMHMKA ONA BHY-
TPEHHWX (MoKanbHbIX) 4acoB NOTPEbWTENsA CUTHANOB CUMHXPOHWU3ALMW;

6) ana obopynoeBaHna knacca B unu Boiwe 22 anemeHTa:

- oguH T-GM, 20 T-BC u oguH T-TSC npu ncnons3oeaHum T-TSC B KayecTBe BHYTPEHHUX (MOKarkbHbIX) YacoB no-
TpebuTensa CUrHanoB CUHXPOHU3aLIWK;

- oguH T-GM, 19 T-BC, oguH T-TSC npu ucnons3oeaHuun T-TSC B Ka4ecTBe BHELLUHEIO UCTOYHWKA AR BHYTPEHHUX
(nokanbHbIx) YacoB NOTpebuUTENs CUrHaNoB CUHXPOHU3AUNU.

B.4 PaccmarpuBatoTca crnegytolme cueHapuv JOCTaBKn CUrHana CUMHXPOHKU3aLUWKM K 0ObEKTY CMHXPOHU3aLMK:

a) cueHapuii Ne 1 — KOpPOTKMIA pexuM yaepxaHusa (xongosep) obbekTa CMHXpoHM3auunk (1 MUH) B cnydae nepe-
KNo4YeHus Ha pesepeHbin T-GM npu nponagaHmMm curHana ot PRTC;

0) cueHapuit Ne 2 — ceTeBOW XorngoBep B anemMeHTax cetu (5 MUH) npu notepe curHana ot npuemHuka MHCC u
nepeknoyeHuu NM3IVBY (yNM3WBY) Ha BHYTpeHHWUI reHepaTop;

B) cueHapuii Ne 3 — ceTeBoW ANWUTENbHLIA XON40Bep B anemeHTax cetu (1 cyT);

r) cueHapvi Ne 4 — ceTeBOW ANUTENBHBIN XON40BEp B anemeHTax cetu (3 cyT).

B.5 CueHapuii Ne 4 paccMmaTpuBaeTcst TONbKO AN TPaHCNOPTHOM CeTK ¢ YNyylleHHOW nogaepxkon SyncE u BTo-
pu4Hbix Yacoe (T-BC, T-TSC) knacca C. [JaHHbIA cueHapWil He NpMMeHUM Ana BTOpUMYHbIX Yacos (T-BC, T-TSC) knaccos
An B. Pasnuyaiot gBa BapuaHTa Konu4ecTBa 3NeMEHTOB B LIENAX CUHXPOHU3aLMK:

a) BapuaHT 1: KONMYeCcTBO CETEBLIX ANEMEHTOR onpeaenseTca B.3 a);

6) BapuaHT 2: KONMYECTBO CETEBLIX 3ANeMeHTOB onpegensaetca B.3 6).

B.6 PacnpegeneHus cyMMapHOK owmnOKK1 Ha ypoBHe ceTu (ceTeBoi BroKeT) Npy YacTOTHOW Nogaep:Kke Ha OCHOBe
cuHXpoHHoro Ethernet Ha dmsryeckom ypoBHe cornacHo cueHapuam Ne 1 — Ne 3, npepcrtaeneHsl B Tabnuue B.1.

Tabnuya B.1— CerteBon BrogxeT pacnpegeneHns CyMMapHoOW oMbk 4OCTaBKW CUrHana cUMHXpoHu3auum ans cue-
HapueB Ne 1 — Ne 3

Cocrasnswowasn bogxera owmnbkn Cuenapuin Ne 1, He CueHapuia Ne 2, He CueHapuin Ne 3, He

M3WBM, Bknoyasa BapuaHT MHTErpaunm ¢

T-GM (Touxa B) 68 L 194
CeTeBon xongoeep NPy MepeKoHeHnm . 400 2400
M3MBY Ha BHYTpeHHWUIA reHepaTop
CuHxXpoHHbIA Ethernet 200 200 200
EUOJ(I:/;;;HHESMS(E;;?J:B;HH;M?: che)npﬂ;::;: Knacc A — |Knacc B — | Knacc A — | Knacc B — | Knacc A — | Knacc B —
vacsl (T-BC, T-TSC) (cm. npumedaHue 1) 560 40 0 420 o90 e
ACUMMETPUA NUHWKA (CM. NpUMeYaHue 2) 250 380 100 230 100 230
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OkoHYaHue mabnuubi B.1

CocrasnstoLan brogxera ownbkm

CueHapuia Ne 1, He

CueHapwii Ne 2, He

CueHapwuia Ne 3, He

Obwan BpemeHHasa owwwubka B Touke C 1100 1350 3350
(TER)

KopoTkuiA xongoBep Npu nepeknaveHum

0bbeKkTa CUHXPOHU3aUUW Ha pPe3epBHLINA 250 — —

T-GM

OB6LeKT CUHXPOHU3aUUK 150 150 150
CymmapHbiin BrogxxeT owmnbku (Touka E) 1500 1500 3500
(cM. npumeyaHue 3)

MpumeyvaHus

A.40 npunoxeHust A.

LTE u 5G.

1 NS OLEHKWN NOCTOAHHOM BPEMEHHOM OLIMBKK, NPUXOAALLENCS Ha BTOPWYHLIE Yackl, yuuThiBanack Taénuua

2 [1Ina oueHKM acMMMETpUK 3agepkkn yuuTeiBanock 10 (ans knacca A) n 20 (ans knacca B unu Bbilwe) coeguHe-
HWIA 3TaNOHHOW MOOENW KaK ANs cry4as, NoKasaHHOoro Ha pucyHke B.3, Tak U ona cny4yas, nokazaHHOMo Ha pucyHke B.4.

3 CymmapHbii Brogket, paBHblin 1500 He, onpenensetca TpeboBaHMAMU K NapameTpaM CUHXPOHW3aLUWK ceTeln

B.7 PacnpeneneHua cymmapHOW oWWBKU Ha YpoBHE ceTu (ceTeBoW BIoMXKeT) Npy YacTOTHOW nogaepKke Ha OCHOBe
cuHxpoHHoro Ethernet Ha duanyeckom ypoBHe cormacHo cueHapuio Ne 4, npencrasness B Tabnuue B.2.

Tabnuua B.2 — CereBown GlogKeT pacnpefeneHua CyMMapHOn oMbk OOCTaBKM CUrHana CUHXpoHM3auumu Ans cue-

Hapus Ne 4
Cocrtaenswlumne Grogxera owmnbku CueHapuit Ne 4 (sapuaHnt 1), He | CueHapun Ne 4 (BapuaHT 2), HC

M3MBM, Bkntoyas BapuaHT uHTerpauum ¢ T-GM 100 40
(Touka B)
CeTeBoK XONAOBEP Mpyt NEPEKITHOHEHIM nanBeYy 620 620
Ha BHYTREHHWUA reHepaTtop
NuHamnyeckas cocTaBnAOILAS BPEMEHHOR ownBKu 100 100
BO BTOPUYHLIX Yacax (T-BC)
e e — 100 treco ¢ — 200
AcCUMMETPUS FTIUHUK 430 390
O6Las BpeMeHHas olunbKa B Touke C (TER) 1350 1350
MepeHacTpolika 1 xongoBep B 00beKTe CUHXPOHN3aLMK He permameHTMpoBaHo He permameHTMpoBaHO
OBbEKT CUHXPOHU3aLMK 150 150
CymmapHeiin BrogxxeT owmnbkn (Touka E) 1500 1500

B.8 B cnyyae nakeTHoOW ceTn pacnpegerneHns CUrHanoB CUHXPOHM3aunK, nMetoLen BonbLuee KoNMYecTBO AnemMeH-
TOB ceTeBol nogaepxku (bonee 12 unmn Bonee 22 B 3aBUCKMMOCTM OT Knacca obopynoBaHus), TpeboBaHMA K COCTaBNA-
Lwum BroaxeTa, NpuBeeHHbIM B Tabnuue B.1, To ecTb acMMMETpUA 3a0epku, arneMeHTsl PTP 1 Apyrve KoHTponupyembie

OLUMBKKM OOMKHbI ObITh HKE.

B.9 B tabnuue B.3 npyBeaeHbl namepsaeMble NapamMeTpel B MPUBA3KE K CThIKAM U3MEHEHWUI, NMPpUBEOEHHBIX Ha pu-

cyHkax B.1 u B.2.
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Tabnuua B.3 — MamepaeMbie Ha CTbikax NnapamMeTpbl CUrHaNoB CUHXPOHU3aLMK

MamepaemMble napaMmeTphbl
Twun cTeika 1PPS
MOBW OB AfIf AT (UTC)
1 Beixog MN3IWBY, To4ka A + + + +
2 Beixog T-GM, Touka B + + + +
3 Beixog T-BC (BelinonHseTcs B cny4Yae CeTeBOW NOgaepKKN) + # + +
4 Bxopn T-TSC, Touka C — + — —
5 Bbixog T-TSC, Touka D + + + +
6 Brixog ceTeBoro anemeHTa, Todka E — — — +

B.10 MamepeHuna 1 onpegeneHne 3Ha4eHWn NapamMeTpoBR CMrHana CUHXpoHM3aUun no nyHktam 1—5 tabnuuel B.3
Ha cTelkax A, B, C, D 1 E ocyuwiecTBnaeTca cornacHo cregyowum npasunam:

a) onpenenslTcs COOTBETCTBYHLLME CThIKM CMHXPOHU3AL/MW CUrHAMNOoB Wkankl BpemeHn A, B, C, D u E, npoeepse-
MOW NakeTHOW ceTu pacnpeneneHuns curdanos CCC cornacHo pucyHkam B.1 u B.2, raoe AomkHbl M3MepaTbcs napameTpsl
CUrHanoB CMHXPOHW3ALUNA;

6) npwv npoBegeHUW MamepeHuid No NyHKTy 3 Tabnuubl B.3, T.e. B cny4yae Mcnonb30BaHWA CETEBOW NOAAEPXKKWA B
BUAe rpaHuyHbIX YacoB T-BC, npoBoaaTcs M3MepeHMs curHana cUHXpoHusauumm Ha Beixogde 1PPS wnu Ha Bbixoge GE
(PTP) Ha BbIXode BCEX rpaHMYHbIX YacoB;

B) MpuW NpPOBEOEHUN U3MEPEHU No NyHKTY 4 Tabnuubl B.3 gomkHo onpedenaTbcs BhinonHeHwe TpebosaHuii kK Mu-
HUMarnsHON AEeBUaLMK 3a0EPXKKM MakeTOB B TECTMPYEMOI CETU CBS3K Mexay Toukamu B u C, cornacHo pucyHkam B.1 u
B.2, To ecTb 4ONYCTMMOMY NPOLIEHTY MaKETOB, KOTOPbIE MMEIT 3a4ePXKKY MeHee onpederieHHON BENMUYMHbI;

r) Npy NpoBeaeHnn M3MepeHnin No NyHkTaMm 1—>5 Tabnunupel B.3 curHansl CMHXPOHM3aLUWK B NAKETHYH CeTb pacnpe-
[OENeHna CUrHanoB CUMHXPOHW3ALIMW AOMKHLI NOCTYNaTk CHavana OT OCHOBHOTO UCTOYHWKA CUHXPOHU3ALMK LKAkl BpeMe-
HY, @ 3aTEM OT PE3EPBHLIX UCTOYHUKOB CUHXPOHMU3ALUK, NPU 3TOM JOMKEH OTKMKYATLCA OCHOBHOM UCTOMHUK NOMy4YeHns
CUrHanoB CUHXPOHW3aLUK, U NPOBEPAeMas CeTh AOMKHA CUHXPOHU3MPOBATLCA OT PE3EPBHOM0 UCTOYHUKE,;

4) Npv NpoBeaeHny naMmepeHuid no nyHktaMm 1—>5 tabnuuel B.3 nonyyeHHble pesynsratel MU3MEPEHWIA CRPaBHMBAKT-
cs ¢ HopMamu Ha ceTeBon BromxkeT (Tabnuuel B.1 1 B.2);

B.11 NamepeHusi 1 onpedeneHne 3Ha4eHW NnapaMeTpoB CUrHana CUHXpoHU3auumM no nyHkram 1—5 tabnuusl B.3
Ha cTeikax A, B, C, D n E npumenuTeneHo K cetam MNPTC (LTE, 5G) ocyLLecTBASETCA C yY4ETOM CreayoLmnX NONOKEHNIA:

a) npuv uaMepeHusax no nyHkty 1 tabnuuyel B.3:

- Bny:xgaHua gasbl curHana cMHxpoHu3aumm Ha Beixoge MN3WMBY paanuuHbix knaccos v yIN3WBY, BbipaxkeHHble B
MOBMW, He gomkHbl NpeBbIWAaTL 3HAa4YEHWIA, yKaszaHHbIX B Tabnuuax B.4—B.6;

- bny:gaHua asbl cUrHana cMHXpoHu3aumm Ha Beixogde MNM3WMBY pasnuyHeix knaccos 1 yI3KBY, BbipaxeHHble B
[BW, He pomkHbl NpeBbllaTh 3HAa4YEHWIA, yKas3aHHbIX B Tabnuuax B.7—B.9;

Tabnuya B.4— [donycTumble BnyxagaHus casbl CUrHana cUHXpoHu3aLumm Ha Beixoge MN3MBY knacca A, BblpaKeHHble
8 MOBU

MOBW, mkc WHTepean HabnwaeHus T, ¢
0,275'10_3'{ + 0,025 0,1 <%= 273
0,10 1> 273

Tabnwuua B.5— [Jonyctumeble brnyxgaHus ¢passl CUrHana cMHXpoHuaaumnmn Ha eeixoge MN3WBY knacca B, BbipaXeHHble
B8 MOBW

MOBMW, mkc WMHTepean HabnogeHws t, ©
0,275-1073t + 0,025 01<t<545
0,04 t>545
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Tatnuua B.6— Jonyctumble 6GnyxgaHmsa dpasbl cMrHana CMHXpoHn3aumm Ha Beixoge yIN3WBY, BoipaxeHHsle B MOBW

MOBMW, Hc WuTepean HabnaeHua t, ¢
4 01<t<1
0,11114< + 3,89 1<1t<100
0,0375:1073¢ + 15 100 < t =400 000
30 > 400 000

Tabnuua B.7 — [Jonyctumble bnyxaaHvsa hasbl cUrHana cMHXpoHu3sauun Ha Beixoge MN3WBY knacca A, Bblpa)eHHble
B [1BM

OBW, He WMHTepsan HabnwaeHws t, ¢
3 0,1<t<100
0,03t 100 <1t = 1000
30 1000 <t <10 000

Tabnuua B.8 — [Jonyctumble BnyxaaHus asbl curHana cuHxpoHusauyun Ha Beixoge N3KMBY knacca B, BelpaxeHHble
B BN

0OBW, He WMHTepean HabnwgeHws t, ¢
1 0,1<t<100
0,01t 100 <1 =500
5 500 <t <100 000

Tatnuua B.9 — [donyctumble BrnyxaaHus dassl cUrHana cMHXpoHK3auum Ha Beixone yMN3WBY, seipaxeHHbie B [IBA

[OBW, Hc WMHTepsan HabnaeHua t, ¢
1 0,1 <1<30000
3,33333-105¢ 30 000 <t < 300 000
10 300 000 <t < 1000 000

0) npu namepeHusx no nyHktam 2—>5 Tabnuuel B.3 coctaBnsawwme cymmapHon owmbdkn AT (UTC), To ecTb cymmap-
HOro ceTeBoro BroaxeTa, JOMKHbI COOTBETCTBOBaTL Tabnuue B.1;

B) B CNny4yae MakeTHOW CeTW, MMelLLei Bonbllee UNM MeHbLUEE KONMUYECTBO CETEBLIX 3MIEMEHTOB MOOOEPHKKN MO
CpaBHEHWIKD C HOPMWPOBAHHBLIM KONMWUYECTBOM 3MEMEHTOB CETEBOW NOAAEDKKM OANA TENekoMMYHUKaLUWOHHOro npoduns
PTP (cm. [16]), 3HadyeHusa cocTaBnawwmx Biogxeta ownbkM OomKHbl BbiTh HWXKe, Npy BonblleM KONWYECTBE 3MNEMEHTOB
CETEeBOW NOJAEPHKKN, UITM MOTYT ObIThb BbILIE, NMPYU MEHbLUIEM KONMWYECTBE CETEBLIX 3NIEMEHTOB;

) XapakTepUCTUKM cUrHana cuHxpoHuszaumn 1PPS Ha eeixogax M3UBY (y[MaKMBY), T-GM, T-BC n T-TSC cneayet
V3MEPATL B ABYX PEXUMAX — CUHXPOHHOM W PEXUME YAEpKaHUs;

) B CUHXPOHHOM pPEXUME BPEMSA U3MEPEHMSA JOMKHO COCTABMATL HE MEHEE TPEX YaCOB;

€) B peXMMe yaepKaHWusa BPeEMSA U3MEPEHUSA 3aBMCUT OT TWUMa XONJ0Bepa, KOTOPbIA MOXET NPOU30NATK B pesyrsraTe
aBapw, Hanpumep:

- nponagaHve curHana ot [N3ANBY (yIM3WMBY) 1 nepeknioveHne Ha pesepBHbId T-GM, kKopoTkMiA xongosep B 06b-
eKTe CMHXPOHW3aLUuW, BPEMS M3MEPEHWS JOMKHO COCTaBMNATbL 1 MUH;

- noteps curHana ot npuemHuka MHCC n nepekntoverne M3VBY (yN3WMBY) Ha BHYTpeHHWIA reHepaTop, CeTeBO
XOMZOBEp B 06bEKTAaX CUHXPOHU3aUUW, BPEMSA U3MEPEHWSA OMKHO COCTARMATL 5 MUH;

- ONVTENbHLIA XONAoBep B 06beKTax CUHXPOHU3aLUMK, BPEMS U3MEPEHWNS OOMKHO COCTaBnAaTe 1 CyT.

B.12 Ecnn B npouecce npoeegeHns M3MepeHui no nyHktam 1—5 1abnuupbl B.3 obHapyx1TCa, 4TO NakeTHas CeTb
pacnpefeneHns CUrHanoB CUHXPOHU3aLMKN HE COOTBETCTBYET HOPMaM Ha CeTEBOI BIOAXET, TO MCCNeayroT BeCh NyTh Nepe-
a4y curHana CMHXpoHW3auuy Ans onpeaeneHns NpyuHnHbl HECOOTBETCTBIS, @ 3aTEM NPOBOASAT €€ peKoHUrypauuo ans
YCTPaHEHMSA NPUYUHLI HECOOTBETCTBUSA, TO €CTb PEKOMEHOYETCA NPOBOAWTL CNeayrLMe MEPONPUATUS:

a) BBedeHWe OononHUTeNbHbLIX cpedcTB ceTeBor nogaepxku T-BC, T-TC;

6) M3MeHeHWe HanpaBneHWiA N NPUOPUTETOB OCHOBHLIX M PE3EPBHbIX CUrHAN0B CUHXPOHU3aUWHK;

B) TpaHcdopMauua CETM pacnpederneHns CUrHanoB CMHXpPOHM3aumm.

B.13 MNocne ycTpaHeHWa NpUYnHLI HECOOTBETCTBMIA MapaMeTpPOB CUHXPOHU3aLUKM MPOBOAAT NOBTOPHbLIE M3MEPEHUS.
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MpunoxeHue I
(obsAzaTensHoe)

®opmMyrnbl pacyeTta xapakTepuUCTUK, onpedensaloWmnX Ka4ecTBO CUTHaNoB CUHXPOHU3aLUN
"1 ®opmyna pacyeta OBU:
OBM (f; 1) = [T(t + 1) = T(1)] = [Tyep (t + 1) — Tyop (0] = X(t + 7) — (1), (1)
roe T — UHTepBan HabnogeHus.

.2 ®opmyna pacyeta MOBW:

MOBMW (n1g ) = maxq<j<n_n [maxks,-skﬂ, Xp = MiNggrepin x,-], n=12,. .N-1 (r2)

I3 ®opmyna pacyeta [BU:

1 N-3n+1

2

6n”(N-3n+1) 5

n+j-1

2
2 (XI+2n _2xi+n + X )] ’

i=J

OBU (nty) =

(r'3)
N
n=‘1,2,..., — |
3
rae X; — oTcyeThl 3HaveHuit OBU;
N — cymMmmapHoOe KONMMYECTBO OTCHYETOR;
Ty — WHTepBan auckpetuaauuu ana OBU;
N — YUCno MHTEPBANoB AWCKpeTU3auuu npu n = 1, 2,..., B npefenax BpeMeHW UHTETPUPOBAHMUSA T.
4 ®opMyna pacyeTa OTHOCMTENBLHOMO OTKIOHEHWS YacToThI:
f, —f
Af a7l (r.4)
f, f,
roe f, — OelcTBUTENbHOE 3HAYEHNEe YacTOoTbI;
f, — HOMWHaMbHOE 3HAYEHWE YaCTOThbI.
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Mpunoxexwe [
(pexomeHgyemoe)

®opma aneKTpUYeckoro nacnoprta Ha obopygoBaHue M3T/M3U

YTBepxaaro

NOCTOAHHO, BpPEMEHHO, Ha Kakow CPOK

AOIMKHOCTb

amunua, MHULnans!

« » 20 r.

OneKTpu4ecKMin nacnopTt
Ha KoMnnekc o6opynoBaHUA NepBUYHOrO 3TarloHHOIO reHepaTopa
(nepBUYHOro aTaNnoOHHOro UCTOYHMKA)

HanmeHoBaHWe, chmpma-npomsso,qmenb

YCTaHOBINMEHHOIo Ha

HanmeHoBaHWe CTaHUuKn

1 OcHoBaHue AnA cocTaBneHWA nacnopra

2 CooTBeTCcTBME NapaMeTPoB HOpMaMm

Tabnuua 1— OTKNOHEHWA NAapaMeTpoB OT HOPM

HaumeHoBaHwe napameTpa Hopma HamepstiHoo TpiuiE, erioH A Lata npyvBegeHns K Hopme
p P P 3HadeHwne OT HOPMbI P A p
Tatnuua 2— HeucnpaeHocTu obopyagoBaHusa
AKT peknamauuy CoCTaBMneH, OTmeTka 06 ycTpaHeHuu
HavmeHoBaHne Xapakrtep, npuynHa HeT HEeWCNPaBHOCTH
ycTpolicTea HEUCNPaBHOCTH
nata nata

3 Ocobble OTMETKHU

OTBeTCTBEeHHbIM NpeacTaBuTenb NPeanpUATMS, MPOBOAMBLLENO HACTPOWKY

npeanpuaTve, JomkHocTe, MO, nognuck

20

3akntoveHne paboyen KoMUccum

Mpencenatens paboyeit KOMUCCUN

aomxHocTe, MO, nognuce

« »

20
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3akrn4eHne NpMemMoYHOM KOMUCCKHK

anﬂCEﬂaTBﬂb npmemquoﬁ KOMWUCCKA

nomxHocTs, MO, nognuce

« » 20 r
4 CocTaB komnnekca o6opynoBanusn M3 (M3N)
Tatnuya 3 — Coctas koMmnnekca obopyaosannsa M3 (M3AN)
Tun o6opynoBaHua | 3aBoackon Homep | [on BeINycka
| |
5 MNepeyeHbL NacnoOpTU3NPYEMbIX INEKTPUYECKUX NapaMeTpoB
Tabnuya 4 — NacnopTuavpyemslie anekTpuyeckme napameTpsl ana MNar (Mav)
MamepsieMblin napameTtp | Homep Tabnuub | Mpumedyanne
[MapameTpbl BLIXOAHLIX CUrHANoB cuHXpoHu3auum MNar (Mak) 5
TOYHOCTL YCTAHOBKM HOMMWHAaNa TakToBoW YacToThl M3 (M3K) 6
CrabunbHocTb TakToBoW YacToThl M3 (M3N) 7
5ny>K.EI,aHVIF|* asbl BbIXOQHOMO CUrHana OCHOBHOMO W Pe3epBHOI0 KOMMMEKTOB 8,9
M3r (MN3K) , ecipaxenHsie 8 MOBW 1 OBU
[poxaHue dasbl BelxogHoro curHana MNar (Man) 10
HenocTosHcTBO a3kl BbIXOAHBIX CUrHaNoB Npy NepeknioveHnsX Ha pesepBHble 11
komnnektel (M3)
[poBepka BO3MOXHOCTU KOHPUIypupoBaHua 1 KoHTpona paboTtel annapartypbl B 12
COOTBETCTBUM C MHCTPYKLMEN
" B o6opynoBaHum M3M Hanuyne pesepBHOro KOMNNEKTA He ABNseTcs o6sa3arensHbIM TpeGoBaHueM.

6 PeaynkTaThl U3MepeHUn

Tabnuya 5-— [NapameTpbl BbIXOOAHBIX CUTHAMNOB CUHXPOHU3aLMN

CpenctBo namepeHus Ne
CTbIk 2048 kbut/c* cTbik 2048 klMu*
OnuTensHOCTE UMMNYMNBCOR, HC OnuTensHOCTL UMMYNLCOR, HC
Hopma Pesynetat uamepeHus Hopma PesynetaTt namepeHus
(244 +15) HC (244 + 15) HC
AmMnnunTyga umnyneca, B AmMnnutyga uMnyneca, B
Hopma Pesynbstat namepenus Hopma Pesynerar namepeHus
CummeTpudHeii (3,0 £0,3) CummeTpuyHbin (1,0—1,9)
* PesyneraTthl Ha Bcex Bbixoaax obobLuatotea u B Tabnuue NpuBOLMTCS MakcumarbHOE OTKITOHEHWE OT HOMKUHanNA.

[ata namepeHus: WMamepeHns npoeen:

« » 20 r.

nonxHocTe, MO, noanuck
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FOCT P 71149—2023

Tatnuua 6— TOYHOCTb YCTAHOBKM HOMWHaNa TaktoBon YacTtoTsl M3 (M3N)

CpeacTBo M3MepeHus Ne

ITanoHHbIA UCTOMHKUK, UCMONb3YeMbliA NPU CANYEHUN

McTo4HuK aTanoHHoro
Pesynerar
curHana M3ar (Nan) Bpems uamepeHus Hopma T — CooTBeTCTBUE HOpME
(Tvn, Homep) 7
24y < 110"
24 4 <110 M
24y <110 M
[ata namepenus: Namepenwsi nposen:
« » 20 T
nomkHocTb, @10, noanuce
Tabnuua 7— CrabunbHocTb TakToBOW YacToThl M3 (M3N)
Cpeacteo nsmepeHus Ne
SOTanoHHbINA UCTOYHKUK
Peaynerar
Bpema namepenua Hopma g CooTBeTCTBME HOPME
M3MepeHni
7 cyT <110 M
Hata namepeHusn: Mamepenws nposen:
« » 20

nonxHocTe, PO, nognuce

Tatnuua 8 — bnyxaoaHusa dhasbl BbIXOOHOMO cUrHana, BelpaxeHHsle B MOBU

CpeacTBo uamepeHus Ne
Pesynetat uamepeHusi, HC
Homep Bpemsa HabniogeHus - - Hopma MOBMU, CootBeTcTBUME
BbIX0Aa T,C OCHOBHOW pe3epBHbIN Hc, He Bonee HOpME
KOMMMeKT KOMNNEKT
O10,1 no 1000 25 + 0,275
BKITHOM.
Cs. 1000 290 + 0,01«

MpumedyaHune — PesynstaThl UaMepeHuin B rpadpuyeckon dpopMe npunararTc.

[aTta namepeHua: WNamepeHusi npoeen:

« » 20 r.

nomkHocTb, @O, noanuce
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Tabnuua 9— bnyxgaHua dpasbl BbIXOOQHOMO CUrHana, BblpaxeHHsle B [1BU

roOCT P 71149—2023

CpencTso n3aMepeHus Ne
PeaynsTaT MaMepeHusi, HC Hopma ABM
Homep B 6 ? CooTBeTCcTBME
BLIXOAA peMA HADMOACHNA T, C OCHOBHOI pe3epBHbIit HC, HopMe
KOMMNMEKT KOMMNMEKT He bonee
Ot 0,1 no 100 Bknto4. 3
CB.100 go 1000 Bxrtou. 0,031
Cg. 1000 oo 10 000 Bkntou. 30

MpumeyaHune — Pesynbratebl UaMepeHUd B rpadmyeckoit dhopme NnpunararTcs.

[ata namepeHus: WMamepeHns npoeern:

« » 20 r.

nomkHocTe, MO, noanuce

Tabnwuua 10 — UsmepeHue gpoxaHua pasbl B BbIXOAHBIX CUrHaNax

CpencTteo n3amepexus Ne
Homep Hopma, Pesynetat
Bpems usmepeHus, ¢ CooTBeTcTBME HOpME
BbIXO4a Hc, He Boree N3MEPEHHUs, HC
60 24-(0,05 EW)

[ata namepeHus: WMamepeHns npoeern:

« » 20 L.

nomkHocTe, MO, nognnck

Tadnuua 11— HenocToAaHCTBO dasbl BbIXOAHLIX CUFHAMOB NPWY BHYTPEHHUX NepeknioYeHnax

CpencTeo naMepeHus Ne
Bimon [MpoBoaumMble WHTepean Hopwma, Hc, Peaynbtar CootBeTcTBMNE
nepekn4yeHns W3MEPEHWS, C He Oonee N3MEPEHNS, HC Hopme
61
Mpumedanune — Pesyneratel MoryT ObiTh NpeAcTaBneHsl B rpapuyeckon dopme.
[ata namepeHus: WamepeHua nposen:
« » 20 T
nomxHocTk, @O, noanuck
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FOCT P 71149—2023

Tatnuua 12 — lNpoeepka BO3MOXHOCTU KOH(UIYPUPOBaHWA 1 KOHTporns paboTel annapaTypbl B COOTBETCTBMM C MH-
CTPYKUMER

MecTHbIA TepMuHan
WHTepdenc WHTepderic
Mpouenypa RS-232 Etheinict MpumevaHue
HocTyn B cuctemy Yn./Heya. Yn./Heya.
KoHdpurypupoBaHue cuctemsl Yo./Heya. Yo./Heya.
O6cnyxuBaHne aBapuiiHbIX coobLeHnin Yna./Heya. Yn./Heya.
KoHTponb kayecTBa Ya./Heya. Vn./Heyn.
[arta namepeHunsi: M3amepeHus nposen:
« » 20 r.

nomkHocTb, @10, noanuce

7 CpeacTBa U3MepeHUr
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dopmMa aneKTpUYeckoro nacnoprta Ha obopyposanue yNar/yrnaun

MpunoxeHue E

(pekomeHgyemoe)

YTBepxpgarw

roOCT P 71149—2023

NOCTOAHHO, BpEMEHHO, Ha KaKow CpoOK

A0MKHOCTE

hamunua, MHULMan.!

« »

20

AneKTpU4ecKM nacnoprt
Ha KOMMIeKc 06opyAoBaHWUA yNny4yLeHHOro NepBUYHOro aTanoHHOro reHepaTtopa
(yny4LleHHOro NepBUYHOro 3TanoHHOIo UCTOYHUKA)

YCTaHOBMNEHHOro Ha

HaumeHoBaHWe, rbnpma-npomaaop,menb

1 OcHoBaHue Ansa cocTtaBneHWA nacnoprta

HanmeHOBaHWe CTaHUuWK

2 CooTBeTCTBME NapaMeTpPoB HOpMaMm

Tabnuuya 1-— OTKNOHEHMA NapaMeTpPOB OT HOPM

HavwmeHoBaHWe napameTpa

Hopma

MamepeHHoe
3HaqeHne

[MpUHNHBI OTKNOHEHUS
OT HOpMbI

[arta npueegeHns K Hopme

Tabnuya 2— HeucnpasHocTy obopyaoBaHus

HaumeHoBaHue
ycTponcTea

XapakTtep, npu4vHa
HewncnpasHOCTK

AKT peknamauum CoCTaBneH,

HeT

nara

OtmeTka 06 ycTpaHeHun

HencnpaBHOCTKU

nara

3 Ocobble oTMeTKM

OTBeTCTBEHHBIN NpeacTaBUTeNb NPEAnpPUATAS, NMPOBOAMBLLErO HACTPOWMKY

3aknoyeHne paboyen KoMmuccum

Mpencenatene paboyel komuccun

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru

npeanpusTue, gomkHocts, U0, nognuce

«

»

20

nomxHocTs, MO, nognuce

Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71149-2023
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»

20
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FOCT P 71149—2023

3akni4veHne NpMemMoYHON KOMUCCUN

I'Ipe,n,ce,aneH b NpHUEMOY HOWA KOMWUCCUK

nonkHocTe, ®MO, noanuce

« » 20
4 CocTtaB komnnekca o6opygoeanua M3l (M3U)
Tabnuua 3 — Cocrae komnnekca obopynosaHus M3l (M3K)
Tun obopynosBaHus | 3aBoackon Homep | [og BeInycka
| |
5 MepevyeHb NacnOpPTU3UPYEMbIX INEKTPUYECKUX NapaMeTpoB
Ta6nuua 4 — lMNacnopTnavpyemMble arekTpuyeckue napametpel Ansa yrar (yrMau)
WN3amepsaemslid napameTp | Homep tabnuubl | MpumedaHue
[MapaMeTpbl BbIXOAHLIX CUrHaNoB cUHXpoHu3auun yrNar (yran) 5
TOYHOCTbL YCTaHOBKM HOMUHAaNa Taktoeor YacTtoTthl Y3 (y[N3N) 6
CrabunbHocTb TakToBol 4actoTel yI13I (y[M13N) 7
Bry:xgaHvs Cl;)a3bl BbIXOLHOMO CWUrHama OCHOBHOMO M Pe3epBHOMO KOMMMEKTOB 89
yl3r (yNawn) , eeipaxenHsie 8 MOBA u 1BU ’
[poxaHue gasbl BeixogHoro curHana yrar (ylMan) 10
HenocToaHCTBO a3kl BbIXOOHbBIX CUrHAMNOB NPY NepeknioyeHnsx Ha pesepBHbie 11
komnnekTsl (yIN3A)
[MpoBepka BO3MOXHOCTN KOHPUIYpPUPOBaHUA 1 KOHTponsa paboTel annapaTtypbl B 12
COOTBETCTBMU C MHCTPYKLMEN

" B o6opynosaHum y3WM HannumMe pe3epBHOMO KOMMNEKTa He senseTcs obs3aTensHbIM TpeboBaHneM.

6 PeaynsTaThl U3MepeHui

Tabnuua 5-— MNapameTpbl BEIXOAHBLIX CUTHANOB CUHXPOHWU3ALWN

CpeactBo MamepeHus No

cTbIk 2048 kbut/c*

cTblk 2048 klMy*

OnutensHocTb MMNYNbCOB, HC

[nutensHocTb MMNYyNbCOB, HC

Hopma PeaynetaTt namepeHus Hopma PesynktaTt namepeHums
(244 + 15) HC (244 £ 15) He
AMnnuTyga umnyneca, B AmMnnuTyga umnyneca, B
Hopma Peaynerat namepeHus Hopma PeayneraTt namepeHums
CummeTpuynbin (3,0 £ 0,3) CvmmeTpuyneid (1,0—1,9)

* PeSyJ'IbTaTbI Ha Bcex Bbixogax obobwarTtes u B Tabnvue NPUBOOWUTCA MakCumMaribHOe OTKNOHEeHWe OT HOMWHana.

[ata namepeHus: NamepeHwrsi npoBen:

« » 20 r.

nonxHocTs, @0, noanuce
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roOCT P 71149—2023

Tabnuua 6— ToYyHOCTE YCTAHOBKM HOMWHAMa TakToBoKW YacToTskl yI13I (y[13W)

Cpencteo namepeHus Ne
OTanOHHBIA UCTOYHWK, UCMOML3YEMbI NPU CIIMYEHNN
McToMHMK 3TanoHHoro
Pesynetat
curHana ynar (yMaKn) | Bpemsa namepeHus Hopma T CooTBeTCTBUE HOpME
(Tnn, Homep) P
24 4 < 1412
24 4 <110-12
24 4 < 110712
[ata namepexus: WamepeHnsa nposen:
« » 20 r.
nomkHocTe, MO, noanuck
Tabnuya 7— CrabunbHocTb TakToBOW YacToThl Y13 (y[13)
CpefcTteo namepeHus Ne
3TanoHHLIA NCTOYHUK
Peaynkrat
Bpema namepeHua Hopma 5 CooTBeTCTBUE HOpME
N3MEpPEHNIA
7 cyT < 11012
Oata nameperusa: WamepeHus nposen:
« » 20

nonmxHocTs, @O, noanuce

Tabnuuya 8 — bnyxgaHuA hasbl BLIXOOHOMO CUrHana, BelpaxeHHsole 8 MOBK

CpencTBo namepeHus Ne
Pe3ynkTaTt namepeHus, He
Homep Bk SErA R o & - - Hopma MOBN, CooTBeTcTBME
BbIX0Oa 2 A % OCHOBHOM pe3epBHbIN Mc, He Bonee HOpMe
KOMMMeKT KOMIMIEKT
OT1 0,1 go 1 BKMKOM. 0,004
Cg. 1 go 100 BkMoY. 0,11114-10-3¢ + 0,00389
Cs. 100 oo 1000 Bkntou. 0,0375:105: + 0,015
Cg. 1000 106t + 0,0140375
MpumeyaHune — Pesynstatel U3MepeHU B rpadmyeckoi hpopme npunararoTcs.

[ata namepeHus: WMamepeHuns npoeen:

« » 20 r.

nomxkHocTs, @O, noanuce
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FOCT P 71149—2023

Tatnuua 9— bnyxaoaHua dhasbl BeIXOAHOMO CUrHana, BeipaxeHHsole B [1BU

CpencTso naMepeHns Ne
PesynbTaT U3aMepeHns, He Hopma 1BV,
Homep B 6 CooTeeTcTBUE
BbIXOAA PEMT HAMONSHNA T, O OCHOBHOW pe3epBHbIif HEg HopMe
KOMMNeKT KOMMNeKT He bornee
OT1 0,1 go 10000 sknroM. 1

MprvmeyaHune — PesynstaTbl U3MepeHUin B rpacpuyeckoin popmMe npunararoTcs.

[aTa namepeHus:

« »

20 T

MNamepeHusi npoBen:

nonkHocTe, @0, noanuce

Tatnuua 10— M3amepeHue gpoxaHusa asbl B BbIXOAHbLIX CMrHanax

CpeacTeo nsmepeHus Ne
Homep Hopma, Pesynerar
Bpewms namepeHus, ¢ CooTBeTCcTBMNE HOpME
BbIXoAa Hc, He Bornee M3MEepPEHNs, HC
60 24-(0,05 EW)

Hata naMmepeHua:

« »

20 T

MNamepeHusi nposen:

nonmxkHocTb, MO, noanuce

Tabnuua 11— HenocToAaHCTBO ha3dbl BbIXOOHLIX CUTHAMNOB NPU BHYTPEHHUX NepeknioYeHnsax

CpencTteo namepeHust Ne
Buixod MNposoaumeie WHTepsan Hopma, Hc, Pesynsrat CooTBeTcTBIE
nepexn4eHns N3MEpPEeHus, C He Bornee N3MEepPEHHUs, HC HopMe
61

MprvmedyaHune — PesynstaTbl MoryT BbiTh NpeAcTaBneHsl B rpacduyeckoin dopme.

Hata namepexus: MNamepeHusi npoBen:

« » 20 r.

nonxHocTs, PO, nognuce
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Tabnuua 12 — lNpoBepka BO3IMOXHOCTM KOHOUIypUpoBaHUA M KOHTponsa paboTel annapaTtypsbl B COOTBETCTBUM C MH-
CTpyKUMen

MecTHbIA TepMuHan
WHTepdeiic WHTepdeiic
Mponenyps RS-232 Ethernet Npamesanag
[ocTyn B cuctemy Yn./Heyn. Yo./Heyn.
KoHdburypvpoBaHve cucTeMel Yn./Heyq. Yo./Heyg.
Ob6cnyxvBaHWe aBapUnHBIX COOBLLEHWIA Yn./Heyn. Yno./Heyn.
KoHTponk kayecTBa Yn./Heya. Yna./Heyn.
[ata namepenus: MamepeHunsa nposen:
« » 20

nomkHocTe, MO, noanuck

7 CpeacTBa UaMepeHun
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FOCT P 71149—2023

MpunoxeHune X
(pexomeHgyemoe)

dDopmMa 3NeKTPUYECKOro nacnoprta Ha NnpucoeguHeHUe ceTU onepaTopa cBA3U
K 6a30BOM ceTU TaKTOBOW ceTeBOW CMHXPOHMU3ALUKN

OneKTpUYECKUA nacnopTt

YTBepxaaro

NOCTOAHHO, BpPEMEHHO, Ha Kakoi CpoK

AOMKHOCTE

(baMMJ'IMH, WHUUManG!

« » 20 r.

onepartop CBA3N

1 Cnocob npucoeavHeHns k cetu TCC:
NS OCHOBHOTO MCTOYHUKA CUrHaNa CUHXPOHU3aLUN

Knacc npucoeguHeHns k 6aszoBoi cetu

Ons Pe3epBHOro NCTOYMHKMKa CUMrHana CMHXpoHU3auun

Knacc npucoeguHeHns k 6aszoBoi cetu

2 3akryeHne 0 COOTBETCTBMM XapakKTEpPUCTUK CUIHaNoB CUMHXPOHW3aUuK ceTeBbIM TpeboBaHUsM onepaTopa CBA3M npu
npucoegmHeHM1

2.1 OcHoBaHuve Ansa cocTaBneHWsa nacnopra

2.2 CooteeTcTBUE napameTpoB UCTOYHMKA CUrHarnoB CUMHXPOHKU3aUun CETEBbIM TpeﬁOEaHMHM oneparopa CBA3U

2.3 Ocobble 0TMETKK

MpenctaeuTenb onepaTopa CBA3KW, NPeaoCTaBNARLLErO CUrHaN CUHXPOHU3aUmM1

nonxkHocTe, ®UO, noanuce

« » 20 r.

npeﬂCTaBMTenb oneparopa cBA3n, nony4varwero CMrHan CMHXpoHU3aunmn

nomkHocTe, PO, noanuck

« » 20 T
52
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3 Namepsaemble NnapameTpbl CUrHANMoOB CMHXPOHW3aUKMK nacrnopTa npu NpUcoeavHEHNN:

dopma MMMynbLCOoB;
OpoxaHve dasbl BeIXOAHOTO CUrHana;
ényxaaHve dazel — MOBW n BW.

4 tbopma 3anncu ana NCTOYHMKa CUMrHanoB CMHXPOHU3auun npyv npncoeguHeHnn

CraHumsa npucoeanHeHuaA

McTouHMK CUMHXPOHU3aUKnun

OCHOBHOW, Pe3epBHbIi

Tabrnvua 1. CooTBeTcTBME hopMbl UMMYNbCOB TpeboBaHMAM cTaHaapTa

roOCT P 71149—2023

Tabnuua 2. XapakTepucTUkX JpoXaHus dasbl
Tabnuua 3. XapakrepucTuku bnyxaaHus dasbl

BeiBOAbI:

Oata M3mepeHve npoBenu:

AomxHocTb, @0, nognuce

5 cbopma Aana nony4yarenda CMrHanoB CUHXPOHU3aunn
CTaHLI,VIH npucoeguHeHna

McToYHUK CUHXpOHM3auum

OCHOBHOW, pe3epBHbIN

Tabrnvua 4. CooTBeTcTBME POPMBI UMNYNLCOB TpeboraHUAM cTaHaapTa
Tabrnvua 5. XapakTepvucTkL gpoXaHus dpasbl
Tabnuua 6. XapakrepucTuku 6nyxaaHus dasbl

BbiBOAbI:

[Oata M3mepeHve npoeenu:

AonxHocTs, ®MO, noanuces

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71149-2023
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FOCT P 71149—2023

Mpunoxenne U
(pexomeHgyemoe)

dopma anekTpuyeckoro nacnoprta Ha obopypoBaHue MNAUNBY/yN3INBY

YTBepxaaro

NOCTOAHHO, BpPEMEHHO, Ha Kakow CPOK

AOIMKHOCTb

amunua, MHULnans!

« » 20 r.

OneKTpu4ecKMin nacnopTt
Ha Komnnekc o6opynoBaHUs NepBUYHONO 3TaNOHHOIN0 UCTOYHUKA BPpeMeHU U YacToThbl
(yny4weHHOro NnepBUYHONo 3TaNoHHOINo UCTOYHUKA BPEMeHU U YacToThl)

HanmeHoBaHWe, chmpma-npomsso,qmenb

YCTaHOBMNEHHOIo Ha

HanmeHoBaHWe CTaHUuuKn

1 OcHoBaHue AnA cocTaBneHWA nacnopra

2 CooTBeTCcTBME NapaMeTPoB HOpMaMm

Tabnuua 1— OTKNOHEHWA NAapaMeTpPOB OT HOpPM

HavumeHoBaHue napameTpa Hopma WUamepaHHoe Mpuimisl aricioHaHUA [ara npuBefeHns K Hopme
3HadeHue OT HOPMBbI
Ta6nuua 2— HeucnpaeHocTu obopyaoBaHUs
AKT peknamaunu cocTaBneH, OTmeTka 06 ycTpaHeHuu
HavmeHoBaHne Xapakrtep, npudinHa HeT HEWCMPABHOCTU
YCTPOWCTBa HEUCNpPaBHOGTH
nata nata

3 Ocobble OTMETKK

OTBeTCTBEHHbIM NpeAcTaBuTenb NPeanpUaTIS, MPOBOAMBLLENO HACTPOWKY

npegnpuaThe, JorkHocTe, PO, nognuce

« »

20

3aknoyeHve pabouen koMmuccum

Mpencenatens paboyelt koMmvccun

pomkHocTk, @O, nognuce

« »

20

54
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roOCT P 71149—2023

3akrn4eHne NpMemMoYHOM KOMUCCKHK

ﬂpe,qcep,aTenb I'IpMBMOHHOIﬁ KOMKWCCUKN
nomxHocTs, MO, nognuce

« » 20 r
4 CoctaB komnnekca o6opygosanua MINBY (yNanBY)
Tabnuya 3 — CoctaB komnnekca obopygoeanHus MNOVBY (yIM3MBY)
Tun o6opynoBaHus | 3aBoackon Homep | [on BeINycka

5 MepeyeHb NacnopTU3MpyeMbIX 3NEeKTPUYECKUX NapamMeTpoB

Tabnuya 4 — lNacnopTusvpyemble anekTpuyeckue napameTpsl ana N3IVBY (yN3aVBY)

MamepsieMblidl napameTp | Homep Tabnuubl | Mpumevanne
1 ©opMbl BbIXOOHLIX CUrHANOB 5
2 MpoBepka BO3MOXHOCTN KOHUIypupoBaHWusa 1 KOHTpons paboTel annapartypsl 6

B COOTBETCTBMWX C HHCprKLlHEIFI

3 MNMpoBepka paboTtocnocobHocTM oT npuemHuka MTHCC:

3.1 ana N3MBY 7a, 8a
3.2 ona yNMavB4 76, 86
4 MNamepeHue TOMHOCTM WKanbl BpeMenn (LUB) Ha Beixoge 1PPS 1 Ha Bbixoge 9

Ethernet (PTP)*

" MamMepeHne TOYHOCTHM LUKanbl BpeMeHK Ha Beixoge Ethernet (PTP) npoBepseTcA Npy HamW4MKM B COCTABE Ma-
cnopTuaMpyemMoro obopyaoBaHus rpoccMmencTepckux Yacos (T-GM).

6 PesynkTaThbl U3MEpeHUA

Tabnuya 5— NpoBepka cooTBETCTBUA (POPMbI UMMNYINLCOB

CpencTeo U3amepeHus Ne
T [MNoBepsemblin Pesynsratr | Honyctumoe MNpume-
napameTp NpoBepKn 3HaveHwue YaHue
T OnuTenbHOCTb 244 + 25
cUMMeE- 3 VIMI'IyJ'Ibca, HC
2,048 Méut/c | BITS y (04/2016),
TPU4HbLIN a1 AvnnuTyna 30403
umMnyneca, B e
T OnutenbHOCTb 244 + 15
cUuMmMe- 3 VIMI'IyJ'Ibca, HC
2,048 MI'y BITS y (04/2016),
TPU4HbBIN n. 15 AmnnuTyna 10—19
umMnyneca, B ! !
: S
10 My C"LF:(T HECUMME- | 14/2016), ’
TPUHHBIN n. 20 AvnnuTyna 025-25
uMnyneca, B ! '
MpumevyaHwne — PeaynsTaTthl Ha Bcex Bbixogax oboblaiotcs 1 B Tabnuue NnpuBoAWMTCH MakcMManbHOE OTKNOHEHWe
OT HOMMWHana.
[ata namepexuns: WMamepenna nposen:
« » 20

nomxkHocTb, MO, noanuck
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Tabnuua 6 — MNpoBepka BO3ZMOXKHOCTM KOHUIYPUPOBAHUA W KOHTPONA paboTbl annapaTtypbl B COOTBETCTBUM C WMH-

CTPYKUMER

MecTHbIA TepMuHan

Peaynerat Mpumevanve

Mpoueaypa

1 Joctyn B cuctemy

2 KoHdurypupoBaHMe CUCTEMbI

3 ObecnyxuBaHue aBapuiiHbIX COOBLLEHNIA

4 KoHTponb kavecTea

[aTta nsmepeHus: WNamepeHus npoBen:

« » 20 r.

nonxHocTs, @O0, noanuce

Ta6nuua 7a— lNpoeepka pabotocnocobHocTu oT npueMmumka MTHCC (namepenua BnyxaoaHua doasbl BbIXOOQHOMO CUr-
Hana, eolpaxeHHble B MOBW, Ha ogHOM W3 BbIXOA0B)

Ce. 1000

Cpeacteo nsmepeHus Ne
Howmep Bpems Pesynerar Hopma MOBW, CooteeTcTBUE
Bpemsa HabntogeHuns T, ©
BbIXoAa W3MepeHuns, ¢ W3MEPEHNSA, HC HC, He Gonee HOpMeE
OT1 0,1 no 1000 Bkntou. 25+ 0,275t
290+ 0,01t

MprvumeyaHune — PesynstaTel MaMepeHUin B rpacdpuyeckoin dhopmMe npunararoTcs.

[aTta N3MepeHna:

« »

20 T

WN3mepeHus npoeen:

nonHocTs, PO, nognuce

Tabnuua 76— lNpoeepka pabotocnocobHocTn oT npueMmHmka MTHCC (namepenua Bnyxaanua dasbl BIXOOAHOTO CUr-
Hana, BelpaxeHHble B MOBI, Ha ogHOM M3 BbIXOA0B)

Cpeacteo namepeHua Ne
Howmep Bpems Pesynerar Hopma MOBW, CooTBeTcTBUE
BbIXoAa n3MepeHns, ¢ BheHe HEONIGACHNE . .0 N3MepeHus, HC mc, He Bonee HopMme
OT1 0,1 go 1 BKknNtou. 0,004
Cs. 1 go 100 Bkntou. 0,11114-10-3¢ + 0,00389
Cs. 100 go 1000 Bkntou. 0,037510-5: + 0,015
Cs. 1000 1078: + 0,0140375
MpumedvyaHune — Pe3ynstaTtel U3aMepeHuii B rpadnmdeckor hopme npunaratoTcs.

,El,aTa N3MEPEHNAL

« »

20
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Tabnuua 8a— lNpoeepka pabotocnocobHocTK oT npuemHuka MMHCC (MamepeHma GnyxagaHna dasbl BeIXOOHOMO CHr-
Hana, BolpaxeHHble B [1BU, Ha ogHOM 13 BbIXxOOoB)

CpencTeo U3aMmepeHus Ne
Homep Bpemsa Peaynetat Hopma OBW, Hc, CooTBeTCTBUE
Bpems HabnwogeHus t, ©
BbIXO4a N3MEepPEeHus, ¢ W3MepeHHUs, HC He Bonee HopMe
O71 0,1 go 100 BknoY. 3
Cg. 100 go 1000 BKkntou. 0,03t
Cg. 1000 go 10 000 Bkntou. 30
MpuMmedyaHune — PesynsTaThl UAMEPEHUI B rpachudeckoin hopmMe NpunararoTes.

[ata namepeHus: MamepeHuns npoeern:

« »

20 r.

nomkHocTe, MO, noanuck

Tabnuya 86 — lNpoeepka paboTocnocobHocTH oT npuemHuka MTHCC (MamepeHust BrnyaaHusa asbl BeIXOQHOMO CUT-
Hana, BelpaxeHHble B [1BU, Ha ogHoM 13 BbIXxOOoB)

CpenctBo n3amepeHus Ne
Howmep Bpemsa Pesynerar Hopma OBW, Hc, CootBeTtcTBUE
Bpema HabriogeHnus 1, ©
BblXoaa n3mepeHus, ¢ U3MepeHus, HC He Bonee Hopme
O71 0,1 go 10 000 Bkritou. 1
Mpumevyanune — Pesynsratel UaMmepeHui B rpacdudeckoi hopme npunararTes.
[ata namepeHus: MamepeHus nposen:
« » 20 T
pomxkHocTe, PUO, nognuce
Tabnuya 9— MamepeHue TouHocTu LLIB
CpencTBo U3MepeHus Ne
3TanoHHbIA UCTOYHUK,
Homep Bpems u Pesynerar Hopma, Hc, CooTBeTcTBUE
UCMONb3yeMbli
BbIXOAa V3MEpeHWus, C V3MEpEHWSA, HC He Bonee Hopme
npy criv4eHnn
1PPS
max|TE| <= 100
PTP
MpumeyvaHune — PesynbraTbl M3MepeHni B rpadnyeckoi hoopmMe npunarakTes.
[ata namepeHus: WamepeHua nposen:
« » 20
nomxkHocTs, MO, noanuce
7 CpeacTtBa usmepeHun
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MpunoxeHue K
(obazaTtensHoe)

TpeboBaHMA K napamMmeTpaM CUTHaNoOB CUHXPOHU3aLUU
K.1 BxogHele curHanbl cuHxpoHusauun 2048 kl'u gomkHbl (hOpMUPOBATLCA M3 MCXOOQHOW MMMNYNBCHOW nocrnenosa-

TENBHOCTK NPKY YCNOBMK, YTO 3aTyxaHue Ha JacTtote 2048 k['u He npeBbiwaeT 6 ob.
K.2 ®opma 1 amnnuTyaa UMnynbcoB UCXoOHOW nocnegoBatensHocTy 2048 kl'y npueedeHa Ha pucyHke K.1.

S| I T
30 30 30 30
i
7 +B
4
/ X +B,
X
%
i K
X
%
CK
4
0
_B1
/
v -B
NS I I /} L7 T /
T

— obnactb, B KOTDpOI?I CUrHan gorxeH ObITb MOHOTOHHBLIM;

T — cpeqHWiA Neprof cUrHana CUHXPOHW3aLnKn
PucyHok K.1 — ®opma 1 amnnntyaa UMnynbCoB cUrHana cuHxpoHusauumn 2048 kf'umn 10 My,

K.3 BxogHble curHanbr 2048 kbut/c, ncnonb3yemble AN CUHXPOHWM3aUWK, OOMKHbI QOPMUMPOBATLCHA M3 MCX04-
HOW MMMNYNBECHOW NocnegoBaTensHOCTH, copmupoBaHHoi B koge HDB-3, v npu ycnoBuu, 4TO 3aTyxaHuMe Ha YacTtoTe
1024 k'Y He npeBblWwaeT 6 ob.

Mpumevyanmne — HDB-3 — High Density Bipolar 3 (6unonapHbIiA KO ¢ BLICOKOW MNAOTHOCTBIO 3-r0 nopsaka).

K.4 ®opma 1 amnnuTyga MMNynsLCoB MCXOOHOW nocregoeaTtensHocT 2048 kbuT/c npueeneHa Ha pucyHke K.2.
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PucyHok K.2 — ®opma 1 amnnutyaa MMnynbCoB CMrHana CMHXpoHM3aLmm
2048 kbut/c

K.5 BbixoaHble curHanesl cMHXpoHu3aumMm 2048 kl'y 9BnalTca UMMIYNLCHOWM NocnedoBaTensHOCTL0, hopma 1 aMm-
NAUTYOA KOTOPBIX AOMXKHbI COOTBETCTBOBATL (hOpMeE M aMnnUTyae UMMNyNbsCoB, NPUBEAEHHbBIX Ha pucyHKe K.1.

K.6 Mmnynbcbl curHana cuHxpoHusauun 2048 kY Ha Beixoge obopygoBaHMa CUMHXPOHW3aUWMK, NOKa3aHHble Ha pu-
cyHke K.1, gomkHel umeTb amnnutyay B, pasHyo 1,0—1,9 B npu cummeTpuyHoi Harpyake 120 Om, n amnnutygy B, pas-
Hyto 0,75—1,5 B npu HecummeTpuyHol Harpy3ke 75 Om. [Nepuoa noeTopeHus uMnynbcoB (T) AomkeH 6biTh paBeH 488 Hc,
amnnutyaa B, nomkHa 6biTe pasHa nonosukHe amnnutyaesl B.

K.7 BeixogHble curHanel cuHxpoHusauumn 2048 kbut/c pomkHel doopmupoBaTecs B koge HDB-3. ®opma n amnnutyaa
umMmnynecoe HDB-3 gormkHbl COOTBETCTBOBATL (hOPME U aMNUTY4e MMNYIbLCOB, MPUMBEOEHHbIX HAa pUCyHKe K.2.

K.8 CurHan cuHxpoHu3aumm 2048 KbuUT/c, coCTOALLMIA M3 BUMNONSPHLIX UMMYNBCOB, Ha BbiXxode obopydoBaHMsa npu
Harpy3ke 120 OM gomkeH UMETb aMnnuTyay mmnynsca (cM. pucyHok K.2), pasHyto 3B (220 %), npw Harpyske 75 Om —
2,37 B (20 %). B nayse mexay vMmnynbcaMu HanpsKeHue He formkHo npesbiwate 10 % oT HOMWHaNBHOW aMnNUTyabl
UMnNynecoB. COOTHOLIEHWE aMNNUTYO UMMNYTNBCOB Pa3HOoW NONAPHOCTU JOIMKHO HaxoauTees B npefdenax 0,95—1,05.

K.9 BeixogHele curHanel 2048 kbut/c gomkHbl BbiTe CTPYKTYPMPOBAaHLI MO UMKNAM 1 CBEPXUMKNAM, a Takke nepe-
HOCUTb MHOpMaUMIo 06 YPOBHE Ka4ecTBa MCTOYHMKA CUrHana CMHXPOHU3aUmMu.

K.10 BxogHble curHanbl cuHxpoHusaumm 10 MMy gomkHel popMMUpOBaTLECA M3 MCXOQHOW MMMYMbCHOW NnocnenoBa-
TENbHOCTU MPM YCIOBUK, YTO 3aTyxaHue Ha YacTtote 10 My MUHMManbHO.

K.11 ®opma n amnnutyaa MMnynscoB ucxogHoi nocnegosatensHocty 10 MMy nprBegeHa Ha pucyHke K.1.

K.12 Curnan cuHxpoHusauum 10 My Ha Beixoge obopyaoBaHua npw Harpy3ke 50 Om gomkeH MMeeT amnnutyay
umnyneca (cm. pucyHok K.2), pasHyto 2,5B (£20 %). MNMepuop noetopennsa umnynecos (T) gomkeH 6biTe paseH 100 Hc,
amnnuTyna B, nomkHa BbiTe paBHa NonoBUHe aMnnuTyasl B.
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Bubnuorpadun

®epepanbHbIi 3akoH oT 7 utonsa 2003 . Ne 126-®3 «O ceasu»

MC3-T G.811 (04/20186) XapakTepucTUKK XPOHUPOBaHKUS NePBUYHLIX 3TaNOHHbIX reHepaTopos. [1o-
npaeka 11

MC3-T G.811.1 (08/2017) XapaKTepUCTUKU XPOHUPOBAHUS YNYYLIEHHOMO MEPBUYHOIO 3TanoHHOM
reHepatopa

MC3-T G.812 (06/2004) XapakTepuUcTUKN XPOHUPOBaHWS 3a0al0LLNX reHepaTopoB, NPUIoLHLIX Ans

MCcnonb30BaHNA B KA4YECTBE Y3IOBbIX reHeEPaTOpPOB ceTen CUHXPOHW3aUMn

MC3-T G.813 (03/2003) XapakTepuUCTUKN XpOHMPOBaHUA BeAOMbIX TAKTOBbLIX FeHepaTopoB annapa-
Typbl CLUWM (SEC)

MC3-T G.823 (03/2000) YnpaeneHve MKATTEPOM W BaHAepoM Ha UMGPOBLIX CETAX, OCHOBaHHbLIX
Ha nepapxum 2048 kbut/c

MC3-T G.8262/Y.1362 (03/2020) XapakTepucTUKn XPOHUPOBaHWS BeOOMOro TakTOBOrO reHeparopa CWH-
XpoHHoro obopygosanus. MNonpaska 1

MC3-T G.8262.1/Y.1362.1 (11/2022)  XapaKkTepUCTUKW XPOHMPOBaHWSA BELOMOrO TaKTOBOIO reHepatopa CWH-
XPOHHOTO 060pPYA0BaHNUS C YIYYLLEHHBIMW XapakTepUCTUKAMM

MC3-T G.8265/Y.1365 (10/2010) ApxuTektypa v TpeboBaHWs AN AOCTaBKW 3HAYEHWA 4acToT B NMakeTHOM
pexuMe

MC3-T G.8265.1/Y.1365.1 (11/2022)  TenekoMMyHWUKaLUWOHHLINA Npodune NPOTOKONa TOYHOrO BpeMeHU A CUH-
XPOHM3aLUNK No YacToTe

MepeyeHb cpedcTB CBA3M, Nognexalyux obasaTenbHoW cepTudMKaLnK, yTBEPXaeHHbIW nocTaHoBneHnem Npasu-
TenscTBa Poccuiickon Pegepauyum ot 4 despana 2022 r. Ne 113

MoctaHoeneHue MNpasutenscTBa Poccuiickon ®enepaunm ot 5 aBrycta 2022 . Ne 1387 «O6 yTeepxaeHuu MNpasun
opraHuaauum M npoeedeHWs paboT no obaAsaTensHOMY MOATBEPKAEHWIO COOTBETCTBUS CPEACTB CBA3W W O Mpu-
3HaHWKM YTpaTUBLUUMK CUIY HEKOTOopklX akToB [NpaBuTenbctBa Poccuitcko ®efepaunun U NyHKTa 6 M3MEHeHWi,
koTopele BHOCATCHA B akThl [NpaeuTtensctBa Poccuiickon denepaunm no Bonpocam AeATENbHOCTU MUHWUCTEPCTBA
CBA3M M MaCCOBbIX KOMMYHMKaUMn Poccuinickon ®egepaumm v oegepansHon cny»xbbl no Hagsopy B cdepe CBA3M
M MaccoBbIX KOMMYHUKaLWIA»

Mpukas MuHuHopmeeaan Poccun ot 7 aekadpa 2006 r. Ne 161 «O6 yTBepxaeHUn npasun npumMeHeHus obopyno-
BaHWS TAKTOBOW CETEBOWM CUHXPOHU3aLMUn»

Mpukas MuHkomesazm Poccun ot 9 oktsbpa 2017 r. Ne 538 «O6 yteepxaoeHun MeToguku M3MepeHUn pasHocTy
(pacxoxgeHws) WKan BpeMeHn Ha ocHoBe npotokonoB NTP u PTP (MM PLUB.01.08-2017)»

Mpuka3z MuHnpomTopra Poccun ot 31 uong 2020 r. Ne 2510 «O6 yTBepaeHUK nopsgka npoBegeHust NoBepkn
CpeacTB uaMepeHuid, TpeboBaHWiA K 3HaKy NOBEPKU Y COOEPaHUo CBUAETENbLCTBA O NOBEPKE»

MC3-T G.8275.1/Y.1369.1 (11/2022)  TenekoMMyHUKaUWOHHLIA Mpodikie HA OCHOBE NMPOTOKOMNa TOYHOrO BpeMe-
HW AnA a3oBOR/BPEMEHHOW CUHXPOHN3aLMK C MOMHON CETEBOW NOALEPX-
KOW XPOHWPOBaHUSA

1 My6rukaumn MC3-T gocTynHel B CekTope cTaHAapTU3aLMM TENeKoMMyHUKaLMi MexayHapoaHoro colo3a anek-

TpoceaAsu https://www.itu.int/itu-t/recommendations/)
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YK 621.395:006.354 OKC 33.040

KntoyeBbie cnoea: cucTtemMa CMHXPOHW3auuK, CeTb CBA3KM C KOMMyTaLI,VIePI KaHanos, CETb CBA3N C KOMMyTaLLMEH
NMakeToB, CMHXPOHHAsA UMdpoBas nepapxus, NPOTOKOST TOYHOTO BPEMEHUW, 3TANOHHbBIA NCTOYHUK, SKCnnyata-
unAa, MeTponorm4eckoe obecneveHne, TEXHMYECKOE o6cny>&<MBane
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TexHudyeckun pegaktop M.E. Hepenkosa
Koppektop C.H. @upcosa
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