OrnasneHne

BBeAEHUNE ... ... 3
1. TepMuHbI, onpeaeneHns N COKPALLUEHNSI . . ..o vvenneeenn.. 9
1.1. TepMUHbI U ONPEAETEHUST « vt v ettt e e e e eeeeeeeenns 9
1.2, COKPALLEHMST oottt ettt e et e e et e e eeee e 10
2. MexpayHapoaHble [OKYMEHTbI, perjaMmeHTupytowmne nepegady
CUrHaNOB BPEMEHUN N CTAHAAPTHBIX HACTOT . .o\ vvvvee e et 12
KOHTPO/IbHbIE BOMPOCH! MO PABAETY 2 ovveeaaeaeeeeeeeannns 24
3. TakToBasi ceTeBast CUHXPOHUBALUMS . . oo vvveeeeeeeeeeenns 25
3.1. BrinsiHne npocKanb3bIBAHUA . .vvvvviiiiii e, 28
3.2. CuHxponuszauus B ceTsx IP/MPLS/Ethernet, cuHxpoHHbIii
Ethernet ... 32
3.3. O60opynoBaHNE CUHXPOHUBALIMM ©.vvvvteeeeeeeineennnns 35
3.4. TpeboBaHust K NePBUYHOMY STAJIOHHOMY FeHepaTopy .... 42
3.5. TpeboBaHns K BTOPUYHOMY 3ajatolLieMy reHepaTopy.. . .. 50
3.6. TpeboBaHMA K MECTHOMY 3aatOLLIEMY FEHEPATOPY .. ... .. 60
3.7. Bbibop annapaTypbl CETEBOW CUHXPOHU3ALMUUN . ... ....... 64
3.8. TpeboBaHus K npeobpa3oBaTeto CUFHANOB CUHXPOHU3A-
umu (MCC) n pacnpefeMTeNto CUrHANOB CUHXPOHMU3ALMN
(PO e 70
3.9. TpeboBaHns K cUCTeMe yNpaBAeHUSI TaKTOBOW ceTeBOl
cnmxpormuzaumelt (CY TCC) oo 72
3.10. TpeboBaHus K CTPYKType CETWN CUHXPOHU3AUUN .. ....... 73
3.11. TpeboBaHUsA K METPONOrNHECKOMY ODECMEYEHNIO . ... .... 75
3.12. TpeboBaHUA K MPOEKTUPOBAHNIO CXEM CUHXPOHU3aumm .. 81
3.13. OTeyecTBeHHbI onbIT pa3paboTku ceTeid TCC.......... 82
KOHTPO/IbHbIE BOMPOCH! MO PA3AETY 3.t 88
4. ®da30Basi N BpeMEHHast CUHXPOHMU3ALMS . . ..o v v v veeeeeeee s 90
4.1. OcHOBHble 334241 CUCTEMbI pacrnpefeNeHns CUrHAN0B Yac-
TOTHO-BPEMeHHOro obecnedeHuns Ha ocHose BOJIM ... .. 90
4.2. [oTpebHOCTb B CUrHaNax TOYHOTO BPEMEHN . ............ 93
4.3. NTP-cepBepbl nepBoro ypoHsi (Stratum 1) ............ 100
4.4, Anpobauns meToauKn usmepeHuii pasHocTu (pacxoxie-
HUS) LKA BpemeHn Ha ocHose npoTokonos NTP n PTP 110
4.5. NIHTepdeiicbl nepeaydn CUrHaNoB BPEMEHU 1 YacToTbl .. 115



268

OraaBaeHHE

4.6.
4.7.

4.8.

4.9.

4.10.

4.11.

4.12.
4.13.

4.14.

4.15.

4.16.

4.17.
4.18.

4.19.

4.20
421

[MyTn noBbILLEHNS TOYHOCTU NepeaaYdn CUrHaIoB BPEMEHN
TpeboBaHus K annapaType pacnpefeneHns CUrHanoB Bpe-
LT T
Cnocobsbl pelleHuns npobnembl nepcnektusHoro YBO ce-
Tell cBsA3M Ha ocHOBe PTP ... ...
TpeboBaHusa Kk To4HOCTK (Knaccam) nepegadn CUrHanoB
BPEMEHU v vttt e ettt ettt e et e e e
TpeboBaHus K apxuTekType cuctemsl ETB Ha ocHoBe npo-
TOoKOMAa PP o
XapakTepuCTUKIN TANIOHHOW MOAeNN Ha OCHOBE NPOTOKONA

TpeboBaHus No BLOAKETY AONYCTUMOIA OLLIMOKN BpeEMEHN .
TpeboaHusi K AnropuTMy Bblibopa NydLINX BeAyLLNX YacoB
Master. ...
TpeboBaHns K NakeTHoW ceTn Ans obecnedyeHns paboTbl
npoTtokona PTPv2 (ITU-T 1588-2008)..................
TpeboBaHust k obopyaoeaHuto cuctembl TCC ans obecne-
YyeHunst pa30BOW U BPEMEHHON CUHXPOHM3ALMMN CETU S/eK-
TPOCBSIBM .+ttt ettt ettt et e
Benyuiee yctpoiicteo PTP — OSA 5331 PTP Grandmas-

Benomoe yctpoiictso PTP — OSA 5320 PTP Slave.....
OSA 5401 Syncplug — Beaylee ycTpoiicteo PTP B Buge
MOLYNS SFP
CpaBHUTENbHbIE pe3ynbTaTbl U3MepeHuli ¢ kaneHTamu PTP
Ha Tpacce B6ONbLUOA NPOTAMEHHOCTU . oo vt vv e
. OCOBEHHOCTY CUHXPOHM3ALMN B PAANOCETSX . .o vvvvnv. ..
. KpnTepun Bbibopa yCTpoWCTB CUHXPOHU3ALMUN .. ... ... ...

KOHTPO/IbHbIE BOMPOCH!I MO PA3AETY 4o eean

5. [porpamMmma v METOAUKN JINHEHbIX UCMBITAHWA ... .............

5.1

5.2.

5.3.

5.4.
5.5.

5.6.

. CocTtaB obopynoBaHUs CTeHAa, WUCMOJSIb3yeMOoro no BCel
NPOrpaMMe TECTUPOBAHUST ..ot eaeieeeenn
TecT N2 1 — HenocpeACTBEHHOE BKAKOYEHWE BEAYLLUX U Be-
JOMbBIX HACOB .o vttt ittt e ettt et e et
TecT N2 2 — C nepemMeHHbIM YNCIOM KOMMYTATOPORB B LIENU
MEXIY BEAYLMMMA 1 BEAOMbBIMN HYaCaMW ................
TecT Ne 3 — nposepka Ha 0OPbLIBOYCTONYNBOCUTL ... . ...
TecT Ne 4 — onpeaeneHne peakLumn CUCTEMbI Ha U3MEHEHUS
MAPLUPYTUSALMM © v v v e et e e et e e e e e e e e
TecT Ne 5 — oueHka achbdekTa OT NPUMEHEHUS NPO3PaAYHbIX
ACOB .+ ettt ettt e et e e

KOHTPOIbHbIE BOMPOCHI MO PA3AEAY 5o vvei e

119

119

132

139

142

142
143

144

144

145

147
149

153

158
164
182
183

185

188

192

195
171

197



OraaBaeHmE 269

BaAKIIOUEHME . .« o oo e ettt e e et e 205
JIATEPATYPA oottt 207
MPUJTOXXEHME 1. YHacToTHO-BpeMeHHble XapaKTEPUCTUKN UC-
TOYHUNKOB KONEOAHUN, MOLEIIN « v ettt ee e et 212
M1.1. Mogenb BbIXOAHOrO CUrHana WCTOYHMKA KonebaHwuii: oc-
HOBHbIE OMPEAETEHUS © vttt te ettt ee e e iee e ieaee e 215
M1.2. OueHka cnekTpanbHbIX NAOTHOCTEM MOLIHOCTU WymMa ... 216
M1.3. Mogenb cnekTpafibHOI NAOTHOCTY LLYyMa B BUAE CTENEHHON
DYHKLAM oo e e e e e e e e e e 217
11.4. ®a30Bble WYMbl aBTOME€HEPATOPOB «vvvvveeeeennnnnnnn.. 220
11.5. PacyéT napasuTHOro OTKOHEeHWs 4acToTbl U a3kl no
CNEeKTPabHO NMAOTHOCTW LyMa C MPOU3BOJIbHLIM pacnpe-
JENEHUEM ottt ettt ettt ettt 223
11.6. XapaKTepUCTNKN UCTOYHUKOB KonebaHWii BO BpPeMEHHON
1o L0 F= o 226
M1.7. Cuctembl ha30BOIi aBTONOACTPOVKM HaCTOTbl .......... 225
MPUNOXXEHWE 2. MogennposaHune CUHXPOHMU3ALMN LLIKAN Bpe-
MEHUL et et et e e e e e e e e e e e 238
12.1. Bblbop 06bEKTOB ANt MOACANPOBAHUSA .o vvvvevannn. .. 238
12.2. Bblbop cnocob0B MOAENMPOBAHMS « oo veveeeeeeeaannnn 240
M12.3. LLIKQNa BPEMEHM vttt et et e e e e e e eiieee e 241
M2.4. MeToabl CpaBHEHUS LKA BPEMEHM .. ovrnneeeennnn, 245
M2.5. MeToabl KOPPEKLNN LLKANbl BPEMEHU . v'veeeenn.. 248
M2.6. Mofenn cucTem CUHXPOHU3ALNN BPEMEHWN .. vvvveennnn. 249
M2.7. CTaTucTnyeckast oLeHKa nokasaTenei CUCTEM CUHXPOHU-
BALUMNN BPEMEHM « ottt ettt e et e e e e e 254
MPUJTOXXEHNME 3. CuHxpoHu3aumst 4acTOTbl U BPEMEHW B Ma-
KETHbIX CeTSX: Moka3aTenu CTabunbHOCTU Ha OCHOBE AeBMaLUU
AT ¢ e e 258



