00O “ITpodurt”

Cepsep tounoro Bpemenu PTP, NTP,
reHepaTop CUHXPOCUTHAJIOB

PSGP-2159(HS)(RR)

PykoBoacTBO MO 3KCILTyaTalluu
BUIIP2.077.929 P>
v1.06

Cankt-ITerepbypr
6 okTsiOpst 2026t



PSGP-2159(HS)(RR). PykoBo/cTBo 10 9KCILTyaTarum

000 "IIpodpurt"

Copaep>xaHne

1. O6miast MHPOPMAIIHST . . . . . . v o o v e e e et e e e e e e e e e e

2. OmmcaHme M paboTa . . . . . . . . . . . e

2.1.
2.2.

2.3.
2.4.
2.5.
2.6.

Hagmadenme . . . . . . . . . . L
TexHUIECKTE XAPAKTEPUCTIKIL . . . « « « « o o e e e e e e e e e e
2.2.1. OO6iye TeEXHUIECKHE XAPAKTEPUCTUKI . . « . « o o o o o v oo o o e o oo
2.2.2. UWHTEPDEHCHI . . . . . . . .
2.2.3. CeteBoit mHTEPDEHC . . . . . . . . oL
2.2.4. Wnrepdeitc LTC . . . . . . . . ..
2.2.,5. Umrepdeiic IPPS (1 T'm) . . . . . . . .. .. o
2.2.6. Cumxpocurraa 10 MI'y . . . . . . .. ...
2.2.7. AnajioroBble CUTIHAJIbI CUHXPOHUBAIMU BUJEO . . . . . . . o o o v o o . . .
2.2.8. Mopaynu SFP, nojmepkuBaeMbie yCTPORCTBOM . . . . . . . . o o o o o o ..
Momudukamum yeTPOHCTBA . . . .« v v v v e i e e e e
COoCTaB . . . . o o o
VeTpofCTBO U PADOTA . . . . . v o v o v i e
KOHCTPYKTUBHOE UCIIOJTHEHUE . . . . . . o o v o v oo i et e e e e e e

3. Mcnonp30BaHUE IO HABHAYECHUMIO . . . . . . . .« v v v v v i et i e e e

3.1.
3.2.

3.3.

3.4.
3.5.

3.6.
3.7.
3.8.

[ToAroTOBKA K MCIOMB30BAHUIIO . . . .« « .« o v e et et e e e e e
MOHTaXK YCTPOMCTBA . . . « v v v v v v v et e e e e
3.2.1. YcraHOBKa U MOJKJIIOYEHUE HAPYKHON HABUTAIIMOHHOW AHTEHHBI . . . . . .
3.2.2. TloAroTOBUTENBHBIE PADOTBL . . « « « « v v o v e e e e e e e e e
3.2.3. VCTaHOBKA UBIEJIHST . . . + + v v v v v v v e e e e e e e e e
3.2.4. Tlomkmrouenne K cetu Ethernet . . . . . . . . .. ... ... ... .....
3.2.5. TlomkmrodeHne MO ONTOBOJIOKOHHOM JIMHUM . . . . . . . « o v o o o o o v . .
3.2.6. lIlomkmouenwue K Boixomy LTC . . . . . . . ... ... .. .. ... .....
[Mopkmovyenne 3aUTHOTO BABEMIIEHUS . . « . o o o o o v o v e e e e e e e
3.3.1. llomkiiovueHre K MUTAIOMEMY HATPSKEHUIO . . . . . . . « o o o o« o . . .
Brio4eHHE yCTPOMCTBA . . . v . v v v v v e e e e e e e
HacrTpoiiku npu mepBOM BKITFOUEHUU . . . « .« « o o o o v e o e e e e e
3.5.1. VYcranoska ceresoro IP-axpeca (IP Address) . . . . . ... ... .. ... ..
3.5.2. VYcranoska macku nojceru (Netmask) . . . . ... ..o
3.5.3. VYcranoska ajpeca ceresoro mumosa (Gateway) . .. ... ... L.
Pabora B MITATHOM PEXKIME . . . . . . o v v v e e it e e e e e e
AurropurMm cuaxpoHmzanuu PPS . . . . .00 0o
Vupapienne ycTpoiicTBOM depe3 web-maTEepdeEiic . . . . .. ... L.
3.8.1. KoHTpo/b paboThl HABUTAIIMOHHOTO MPUEMHUKA . . . . . . . . . . . . . . .
3.8.2. CoCTOSIHUE CUHXPOHM3AIMAL . . . « . « o o o v e e et e e e e e
3.8.3. CocrosiHue ajrOpuTMa CHHXPOHUBAIMM . . . . . . « . « o« o o o o o o ..
3.8.4. Asronomnuoe yiepxkanue (Holdover) . .. ... ... ... ... ...
3.8.5. JIMATHOCTHKA . . . .« « v v v v et i et e i e e
3.8.6. CeTeBble HACTPOMKH . . . « « « o v vttt et e e e e e e e
3.8.7. Hacrpoiiku LTC . . . . . . . . . .
3.8.8. ®opmMaT CUTHAJIOB CHHXPOHU3AITUU BUIEO . . . . . « « o o v v v o v ot .
3.8.9. Kouduryparust yeTpofHCTBa . . . . . .« . v o o

S

© © W 0000 ~J IO U TR




PSGP-2159(HS)(RR). PykoBo/cTBo 10 9KCILTyaTarum 000 "IIpodurt"

3.8.10. Bepcuu BCTPOEHHOTO TPOTPAMMHOTO OOECIIEYEHUST . . . . . . . . . . . . . . 27
3.8.11. ZKypHas COOBITHIT . . . . . . . . . oo 28
3.9. UCTOYHHMKYU CHHXPOHMBAIMMU . . . « « « o o o o e e e e e e e e e e e e e 28
3.9.1. Cumxponmszarust oT GNSS . . . . . . . . . . ... 28
3.9.2. Pabora B pexkume PTP . . . . . . . ... 29
3.9.3. Pabora B pexxume Free-running . . . . . . . . ... ... ... 31
3.9.4. Pabora B pexkume NTPClient . . . . . . . . . . . .. ..o 31
3.9.5. Bemenme or SyncE . . . ... 31
3.9.6. Bemennme or EXt1PPS . . . . . . . .. e e e 31
3.10. Pabora ycrpoiictea B pexxume PTP-kmmenra (PTP slave) . . . . . ... ... .. 31
3.11. [Tapamerpot PTP mys peanuzarnuu npoduiteit IEEE1588, SMPTE-2059 u G.8275.2 32
3.12. ITops oK 3KcIIyaTaluu Ipubdbopa ¢ AByMsi OJIOKaAMHU TUTAHUS . . . . . . . . . . . . 32
3.12.1. Cocrosinne OJIOKOB TUTAHUIS . . . . « « o o o v v et et e e e e 32
3.12.2. Topstuast 3aMeHa OJIOKA TTUTAHUST . . . « o« o o o o o o e e e e o 32
3.13. Koudwuryparust anmmaparHoil 9acTH TEHEPATOPA . . « .« « « « o« o v o o o o o 33
3.13.1. Beibop dopmbr curnasma 10 M, . . . o o 0 0oL oL 33
3.13.2. Beibop pasmaxa curmajgos LTC . . . . . . . .. .. ... ... ... .... 34
3.13.3. Beibop unrepdeiica kouburypupoBanus npuémanka GNSS . . . . . . .. 34
3.14. Py4yHast yCTAHOBKA BPEMEHM . . . .« « « o ottt et e e 35
3.15. YupaBiieHuEe OE30HACHOCTBIO . . . .« « « v v o e vt et et e e 35
3.16. BoccTtaHoBieHIE 3aBOJACKUAX HACTPOCK . . « « o ¢« v v v o et e e e e e e 35
3.17. Ynanéanas mepe3arpy3Ka YCTPOMCTBA . . . o . ¢ v v v v v v v e e e e et e 36
3.18. Peasmzanust mporokosta SNMP . . . . . .00 36
3.19. REST APL . . . . . 38
3.20. MOHUTOPUHT COCTOSIHUSI C ITOMOIIBIO cucTeMbl Prometheus . . . . . . . . . . . .. 39
3.21. Ucmonb3oBanne IporpaMMBbl U-center st pabOThI ¢ HABUTAIIMOHHBIM TPUEMHUKOM 41
3.21.1. Hacrpoiika mporpaMMbl U-center Jijis CBA3U C MOIYJIEM . . . . . . . . . . 42
3.21.2. BpIOOp CHCTEMBI CIIyTHUKOBOM HABUTAIIUU . . . . « . « . o . o o o o o o .. 43
3.21.3. BoccranoBienne 3aBOJACKIX HACTPOEK HABUTAITMOHHOTO MPUEMHUKA . . . . 46

4. Hepequb BO3MO2KHBIX HeI/ICHpaBHOCTeﬁ " peKoMeHJalluu 110 ,ILeI.;'ICTBI/IﬂM apun

UX BOSHUKHOBEHMU . . . . . . . . . . . . o o ittt ittt 46
5. HelicTBUA B 9KCTPEMAIIBHBIX YCHOBUSAX . . . . o o o o o v o vt e 47
6. TexHUYECKOE OOCITYKUBAHUME . . . . . . . o o o vt e e e e 47
6.1. OOIIMHE YKABAHUS . . . « . o v v v v et et e e e e e e e e 47
6.2. MepbI BE30MACHOCTH . . . « .« v« v v e v e et e e e e 47
6.3. Ilopsi/ioK TEXHUYIECKOTO OOCTYKUBAHIIS . . « . « o o o v o v oo e e e e e e e o 47
6.4. IIpoBepka pabOTOCTIOCOOHOCTH . . . . .+« v v v v e e e e e e e e e e e e 47
To XPAHEHHME . . . . o o o vt it e e e e e e e 47
8. TpaHCIOPTUPOBAHME . . . . . . . . . . o ottt it e e e e 47




PSGP-2159(HS)(RR). PykoBo/cTBo 10 9KCILTyaTarum 000 "IIpodurt"

1. O6buwasn vHdopmauynsa

Hacrositiiee pyKoBOICTBO 110 9KCIIyaTAIMH [IPE/IHA3HAYEHO JIJI U3y YEHUs YCTPOICTBA, IPUH-
U, AeCTBUsI U 0OCOOEHHOCTEN dKCITyaranuu cepsepa Toanoro Bpemenu PTP, NTP, reneparopa
cunxpocuraanos PSGP-2159(HS)(RR) (masee — reneparop).

JlaHHBII JIOKYMEHT SIBJISIETCS OCHOBHBIM JIOKYMEHTOM IO 9KCILIYATAIIMH U TEXHUIECKOMY 00-
CIIy?KMBAHUIO U IIPeIHA3HAYEH JIJIsI OOCJIY2KMUBAIOIIETO IepcoHasta. B HEM IpuBeJIeHbI CBEJIEHUS,
HEOOXOIUMBIE JIJIsT TPABUJIBHON SKCILTyaTalln U3JIe/IUst, OOHAPYKEHUS U yCTPAHEHUS] HEUCIIPAB-
HOCTE}l, IPOBEJIEHUS] TEXHUYECKOIO OOCIY KMBAHMSI.

[IpennpusaTie-n3roTOBUTEb OCTABAET 38 COOON MPABO MPOU3BOJIUTH HENPUHIIAIIAATBHBIE
U3MEHEHUS, HE YXYIIIAIONNe TeXHUIeCKNE XapaKTePUCTUKY U31e/us. JJaHHuble n3MEeHEeHUsT MOTYT
OBITH HE OTPAXKEHBI B TEKCTE HACTOSIIETO JIOKYMEHTA.

2. OnucaHue n pabora

2.1. Ha3sHnaueHne

Cepsep tounoro Bpemenu PTP, NTP, reneparop cuuxpocurnasos PSGP-2159(HS)(RR)
npeJHa3HavdeH JIJisd (l)OpMI/IpOBaHI/IH CUT'HaJIOB CHHXPOHU3allUW W CUT'HaJIOB TOYHOI'O BpPEMEHH,
HEOOXOMMMBIX TSt paboThl Ha TB-cTymnsx u TeseneHTpax.

T'eneparop obecnieunBaeT popMupoBanue 3raasoHHoM dacToThl 10 MI', ummysibcHOTO curuasia
1PPS, anamoroseix cunxpocuruasos black (uéproe moste u tri-level ms dbopmara HD) i onopubix
nmiysibcoB Word Clock ¢ gacroroit 48 k['m, u mpejocraBisier TajJOHHBIE CUTHAJIBI BPEMEHH,
Takue Kak curHas BpemenHoro koja B dopmare LTC EBU, NTP (Network Time Protocol)
n IEEE 1588 PTP (Precision Time Protocol).

PSGP-2159(HS)(RR) umeer Berpoennsiit NTP-cepsep, KOTOPBIit MOXKeT HCIIOJIB30BATHCS KaK
HNCTOYHUK CHHXPOHU3AINN BEPXHETO yPOBHs Stratum 1 B KOMIBIOTEPHBIX CETSAX OOIEro MOIb30-
BaHUI.

CuHXpOHU3AIUST YCTPOWCTBA OCYIECTBIISIETCS OT BBICOKOCTAOMILHBIX CUTHAJIOB BPEMEHU
U 9acToThl IobasbHBIX cucTeM mnosuionnposanusi (Global Navigation Satellite System),
o PTP B pexxume PTP slave, mo NTP B pexkume NTP Client, SyncE ninun 1PPS.

B CJIy4dae IIpolla/laHngd BXOAHOT'O CUI'HaJIa CUHXPOHU3AIIUN, I'eHepaTop IIepexoJuT B aBTOHOM-
HBIT peskuM 1 POPMHUPOBAHNE BBIXOIHBIX CUTHAJIOB OCYIECTBIISETCS OT BCTPOEHHOTO BBHICOKOCTA~
6uabHOrOo KBapiesoro reaeparopa OCXO.

Hactpoiika u ympaBieHume TeHEpaTOPOM OCYIIECTBISETCS C TOMOIIBI0 BCTPOEHHOTO
web-unrepdeiica.

Teneparop cunxpocurnanos PSGP-2159(HS)(RR) npecrasisier coboit 3akoHUEHHOE yCTPOTi-
CTBO U TIPEIHA3HAYEH JIJIsT KPYTJIOCYTOYHOTO PEXKUMa, pabOTHhI.




PSGP-2159(HS)(RR). PykoBo/cTBo 10 9KCILTyaTarum OO0 "IIpodurt"

2.2. TexHu4eckne xapakTepucTuku
2.2.1. Ob6uime TexHUYeCKMe XapaKTepUCTUKN

Ob6mue TexHUYECKHE XapaKTepUCTHKH TeHeparopa cuaxpocurnasos PSGP-2159(HS)(RR)
npeJicTaBaeHbI B Tabsmre 1.

Tabauna 1. Obmue XapakTepUCTUKA

ITapameTrp 3HaveHune

BcerpoenHblil TpuéMHUK GLONASS, GPS

TepmocTaTnpoBaHHBIN KBAPIIEBHIi

rereparop (OCXO)

NTP cepsep, PTP master,

1PPS, 10 MTI'rg

Hapuranuonnsie cnytHukosbie cucrembl GNSS,
PTP slave, NTP client, SyncE, 1PPS
CuHXpOHU3AIMST BIUIEO Yeépuoe mose, HD Tri-Level

Jlumeiinpiit Bpemennoit kox LTC EBU/SMPTE309M

Bbixos 3ByKOBOI cMHXpOHU3AIAN Word Clock (WC) 48 xI'rg

100 Mbps Ethernet / IEEE 802.3u 100BaseT, RJ-45
CereBoii unrepdeiic Gigabit Ethernet / IEEE 802.3ab 1000BaseTX, RJ-45
[Topr SFP

Monuropunr tekymero cocrostauss | SNMP, REST API, Prometheus (HTTP)

Hamnpszkenne mmrarommeit cetn

Twun BHYTpeHHErO reHepaTopa

BI)IXOﬂ;bI CHHXPOHHU3aIINN

BXO,ZLBI CHHXPOHHU3aIINN

220 B

IIEepEMEHHOI'O TOKa

[Torpebsiemasi MmorHOCTH, He 6os1ee | 10 Bt

Pexum paboTnr KPYTJIOCY TOUHBIT
Bpewms zamycka u roroBHOCTH

10 mun
K pabote, me 6osee
Tabapursr (IIxBxI") 430x44x225 MM
Macca, He 6oJtee 4 xr
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2.2.2. NHTtepdeiicsl

B Tabsniie 2 npejcraBieH nepedeHb BXOIHBIX U BBIXOJIHBIX HHTEPGENHCOB yCTPOHCTBA.

Tabsmra 2. Crnucok untepdeiicoB ycTpoiicTBa

Onucanune Tun pazbéma O6o3nauenue | KoJs-Bo
Breixon LTC 6anancublii MCD 1,5/ 3-G1F-3,81 LTC 2
Brixon LTC nebananchbrii BNC 2
Boixon cuaxpoHU3aInN BNC BLACK A 4
BUIE0 BLACK B 4
Gigabit Ethernet, RJ-45 | MANAGER 1
Ceresoit unrepdeiic Gigabit Ethernet, RJ-45 PTP 1
[Topr myist Mmomyst SEP 1
Beixon 1PPS (1 ') BNC 1 PPS 4
Bxox 1PPS (1 I'm) BNC 1PPS 1
10 MTI'rg BNC 10 MHZ 4
Brixos 3ByKOBOI CHHXPOHU3AITIH BNC WCLK A
Word Clock (WC)
ITporokon NMEA 0183 DB9 RS232 1
Hapurannonnas anrenna™ SMA 1
Buennuit HaBuranuonHbil npuémauk** | RJ-45 Grs 1

*- PSGP-2159
- PSGP-2159RR
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2.2.3. CerteBoii nnrtepdeiic

Crmcok moJiepKuBaeMbIX IIPOTOKOJIOB 1 HHTEep(ECOB IpeicTaBjeH B Tabjuie 3.

Tabsmmma 3. CereBble muTEpEHCHI

TpancnopTHBI YPOBEHD TCP, UDP
IIporokon IP IP v4

Howmepa ncmonb3yeMbIx TOPTOB 80, 22, 123, 10000, 10100

NTP v2 (RFC 1119), NTP v3 (RFC 1305),
ITporokos NTP NTP v4 (RFC 5905), SNTP v3 (RFC 1769),
SNTP v4 (RFC 2030)

IEEE 1588—2008 (PTP Version 2),
onpepxusaempre mpocduiun PTP | One Step u Two Step clock,

SMPTE 2059-2:2015, G.8275.2

IIporokon SNMP SNMP v1, SNMP v2c¢, SNMP v3

IIporokon RS-232 NMEA 0183, version 4.0

2.2.4. Nutepdeiic LTC

Texaudeckne xapakrepuctuku narepdeiica LTC npusenensbr B Tabsuie 4.

Tabmuna 4. Xapakrepucruku nnrepdeiica LTC

Brixon BaJjrancubrit Heb6asrancusrit
Pasmax Brixognoro curnaja Ha Harpyske 1 kOwm
s by ’ 1B/2B 1B/2B
He MeHee™
DJIEKTPUYECKUI COCMHUTEID MCD 1,5/3-G1F-3,81 BNC

* PaBlVIaX BbIXO/JIHOI'O CHUI'HaJIa BbI6I/IpaeTCH C ITIOMOIIBIO IIEPEMBIYKHN BHYTPH KOPIIyCa
ycrpoiicrBa. [logpobuoctu cm. B paszene 3.13.2. na crp. 34. Ilpu mocraBke ycrpoiicTs
C 3aBOJIa-U3rOTOBUTEJISI pa3Max CUI'HAJA ycTaHOBJEH 2 B i 6ajaHcHOrO n HeOAIAHCHOI'O BBIXOIOB.
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2.2.5. NnTepdpeiic 1PPS (1 lu)

Texauueckne xapakrepucruku narepdeiica 1PPS mpuseiensr B Tabsuiie 5.

Tabsmma 5. Xapakrepuctuku narepdeiica 1PPS

[Torpemnocts pacxoxkjennsi 1mkajabl Bpemenu or UTC Poccum | 110 me
B pexkume GNSS, He Gojtee

OrkjoHeHME 32 Yac paboThI IPU OTCYTCTBUM BHelmHel cuaxpoHu- | 300 He
3anmu, He bostee

YpoBeHb BBIXOIHOTO curHaJsa Ha HArpyske 50 Owm, He MeHee 2B
DJIEKTPUIECKUIT COeIMHUTETH BNC

2.2.6. Cunxpocurnan 10 Mrly,

Texunueckue xapakrepuctuku narepdeiica 10 MI'tt npeacrasiens: B Tabsure 6.

Tabauna 6. Xapakrepuctuku narepdeiica 10 MI '

ITapameTrp

PSGP-2159(RR)

PSGP-2159HS(RR)

Tun renepaTtopa

0CXO

0CXO

Temmeparypras HeCTAOMIBHOCTD YACTOTHI

+£5,0-107°

43,0101

JlosroBpeMeHHast HECTAOUJIBHOCTD YaCTOTHI

+3,0-1078 /ron

+1,0-1078 /ron

®opma curuasia*

CHHYCOnJaJIbHaA

HOPMAaJIbHO-IIPSMOYTOJIbHAA

Pasmax BeIxXOmHOrO curHasIa cuaycongaabaag | 1 B

na Harpy3ske 50 Om, He MeHee | HOpMaJIbLHO- 9B
[PSIMOYTOJIbHAST

DJIEKTPUYIECKUN COEIMHUTENTD BNC

* dopMa BBIXOJIHOI'O CUTHAJIA BHIOUPAETCs C MOMOIIBIO IIEPEMBIYKI BHYTPU KOPILYCa yCTPONCTBA.
[TomgpobrocTr cmorpuTe B paszere 3.13.1. ma crp. 33. Ilpu mocraBke ycrpoiicTBa ¢
3aB0/1a-U3OTOBUTEIS YCTAHOBJIEHA CHHYCOUIAIbHAA (DOPMA CUTHAJIA.

Texundeckne XapaKTEpUCTUKH, NMPUBEIEHHBbIE B IL.I. 2.2.5. m 2.2.6., obecrnedmBaroTCs
IIPU IIOCTOSAHHON TeMIlepaType OKPYyXKalOleld Cpe/ibl U CUHXPOHU3AIUA YCTPOHCTBA B Te-
qenne 24 gacos ot curnasa GNSS.




PSGP-2159(HS)(RR). PykoBo/cTBo 10 9KCILTyaTarum OO0 "IIpodurt"

2.2.7. AHanoroBble CUrHaAbl CUHXPOHU3aALUN BUAEO

YerpoiicTBo MokeT (hOPMUPOBATH CUTHAJBI CHHXPOHU3AIUN BUjeo «uépHoe noses (black)
dopmaror 625150, 525i59.94 nnu TpExypoBHEBBIX cuHXpocuruaaoB TB BbIcOKOil 1€TKOCTH B CO-
OTBETCTBUU C TabJHTICH 7.

Tabsuma 7. TpéxypoBueBbie hopMaThl cUrHayioB cuuxponusanuu TB Bbicokoit yéTkocTu

Crangapr ®opmar curHajia

720p60, 720p59.94, 720p30, 720p29.97, 720p24, 720p23.98,
720p50, 720p25

1080160, 1080i59.94, 1080i50, 1080p30, 1080p29.97, 1080p25,
1080p24, 1080p23.98, 1080p60, 1080p59.94, 1080p50

Tri-level SMPTE 296M

Tri-level SMPTE 274M

2.2.8. Moaynu SFP, nogaep>xvuBaembie yCTPOICTBOM

B Tabaune 8 npeacrasien cimucok SEP-mopysieit, KoTopble TOIEPKUBAET T€HEPATOP OIOP-

ubix curaasos PSGP-2159(HS)(RR).

Tabsmma 8. Crrcok mojrep:kuBaeMbIXx Moysieir SEP

HaumenoBanme uzjenns ITudp momyss

SFP rpancusep Ethernet omnoBoIOKOHHBII OM-TRW35-1250-20-LC3S-DD
SFP rpancusep Ethernet ognoBOSIOKOHHBII OM-TRW53d-1250-20-LC3S-DD
SFP rpauncusep Ethernet ogHoBOSIOKOHHBII OM-TRW45d-1250-80-LC3S-DD
SFP rpancusep Ethernet omroBO/IOKOHHBII OM-TRW54d-1250-80-LC3S-DD
SFP Tpancusep Ethernet nByxBO/JIOKOHHDI OM-SFP13-1250-20LC3S-DD
SFP rTpancusep Ethernet nByxBO/JIOKOHHBI OM-SFP15d-1250-80-LC3S-DD
SFP rpancusep Ethernet CWDM uaByxsosiokonublil | OM-SFP#c-1250-b24-LC3S-DD
SFP rpancusep Ethernet CWDM onroBosiokonubIii | PRET-BI1612-24##DL

SFP rpancusep Ethernet snexrpudeckuii OM-SFP-RJ45G-T10-XI

2.3. Mogundmkauun yctponcrsea

Cepsep rounoro spemenu PTP, NTP, reneparop cunxpocurnanos PSGP-2159(HS)(RR) ume-
eT pas3JIMYHBI HAOOpP peaJn30BAHHBIX (DYHKIWIT B 3aBUCHUMOCTH OT MOAMMUKAIINN yCTPOHCTBA.
CIucoK JIOCTYIHBIX ONIUI IpejcTasied B Tabmuie 9.

Momudukanus PSGP-2159(HS)RR  npennasnadena i paboThl ¢ BBIHOCHBIM
GPS/GLONASS npuémnnkom PGL-259! nm & xauectse PTP-xmmenta (PTP slave).

! Brrrocuoit mpuémunk PGL-259 B KOMIJIEKT HOCTABKH HE BXOJHUT U IPHOGPETACTCS OTAEILHO.
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Tabmuma 9. CIuCOK HOCTYIIHBIX O JJIsT PA3JIMIHBIX MOIU(DUKAIIHI
5| | g

2 o o 0

— * 2 s

N ] 9 o

h b e Yoy

D yHKIMU Els 2 2 =

n | O | U | &

A n n %

A A o

Berpoennnriit mpuémank GNSS ° - ° -
Beraocnoit mpuémuuk GNSS - ° - °
IIperu3noHHBINT KBaPIIEBLIN TeHEPATOD ° ° - -
VibTpanpenu3noHHbIi KBapUeBbli IeHepaTop - - ° °

2.4. CocTas

B cocras usmesnust BXOJIAT CJIEIYIONINE SJIEMEHTHL:
e reHeparop OnopHbIX cunxpocurnanos PSGP-2159(HS)(RR),
e AHTEHHA HABUTAIMOHHAsI BHIHOCHAsE ¢ KabeseM (rosibko st PSGP-2159(HS)),
e 1Ba Kabess nuranus 220 B,
e pasbéM i BHermHero nojakodenns K LT C-Boixoy,
® DYKOBOJICTBO II0 9KCILIyaTallUH,
® TIaCIOPT.

2.5. YcTpoiicTBo u paboTa

[TpuaIUn jeficTBUS yCTPOWCTBA OCHOBAH HA TOJIYIEHUHU JIAHHBIX OT PA3/IMIHBIX UCTOTHUKOB
CUHXDOHU3AIMN, TaKUX Kak HaBuranuoHHble cryTHHKOBble cucreMbl GNSS (Global Navigation
Satellite System), PTP B pexxume ximenta (PTP slave), NTP B pexxume ximenra (NTP client),
b0 B aBTOHOMHOM pexkume (free-running), ¢ mocsemyroreii 06paboTKoit 3roit nHMOPMaMU 1
dopmupoBannem BoixomHoro curnaia 1 I'm (1PPS), a rakke momogHUTEIBHBIX COOOIIEHUN O
Bpemenn B ¢popmarax NMEA, NTP, SNTP, PTP.

B pexume cunxponuzaruu or GNSS HaBUTaIMOHHBIN TPUEMHUK OCYIIECTBIISET TPUEM CHUT-
HAJIOB OT HABUTAIMOHHBIX CIyTHUKOBBLIX cucTeM GNSS. [losryueHnHble aHHBIE O BDEMEHU U KOOD-
JIMHATAX MOCTYIAIOT B MOYJIb IIPOIIECCOPA, T/Ie (hOPMUPYIOTCS KA1 BpeMeH! U UMITYIbChl PPS,
cuuaxponuzuposansbie 10 UTC. YcTpoiicTBO IaBHO MOJCTpanBaeT COOCTBEHHBIE YaChl, W30erast
0bpaTHOTO X018 BPEMEHM.

IIporokon IEEE 1588 obecrieunBaeT BBICOKYIO TOYHOCTH CHHXPOHU3AIINN BPEMEHU, KOTOPAas
JIOCTUTAETCS Iy TeM (pUKCAINA METOK BpeMenu coobtenuii cuaxponunsannu P TP na natepdeiicax
Ethernet ma amnmaparaom yposue. Vcrnosb3oBanne 3TUX JAHHBIX [TO3BOJISIET YIUTHIBATH BpEMe-
Ha PACIIPOCTPAHEHUSI COOOIEHNI CUHXPOHU3AINN 110 CETH W X 00PabOTKU cepBepaMu BpeMeHU
U KJIUEHTAMH.

BerpoenHblit 9Tasi0HHbI HCTOYHUK (BBICOKOCTAOMIBbHBIN KBaplesblii reneparop OCXO) cun-
XPOHU3UPYETCS OT CUI'HAJIOB CIIyTHUKOBON HABUTAIIMOHHON CUCTEMbBI M MPEJOCTABJISIET BBICOKO-
cTabuIbHbIE BBIXOJHBIE CUTHAJBI. B ciiyvae mpormaianust BXOJHOIO CUTHAJIA CUHXPOHU3AINN TTPO-
HCXOUT TIePexXo] B pexKnuM yaepzkanust. Ha Boixose ycrpoiictBa dhopmupyrorces curaassl 10 M,
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1PPS, 3ByKOBOIT 1 BUIEOCUHXPOHU3AINH, JTHHEHBI Bpemennoit kox LTC.

[Tpu BBIGOpPE HcTOouHMKaA cuaxponn3anuun PTP (Precision Time Protocol) ycrpoiictBo pabo-
TaeT Kak KjueHT (slave) u mosyuaer merku Bpemenu or BHemHero PTP-macrepa. Annaparnas
MeTKa BPEMEHU 0DeCIIeYUBAET BBICOKYIO TOYHOCTH CUHXPOHHM3AIUHU, YIUTHIBAasd 3aJI€PYKKU IIepe-
Ha4gn U obpaboTKy makeToB B cetu Ethernet.

B pexxume NTP Client cuaxpormu3alius BeIIOIHsIETCS 110 TpoTOoKOIy Network Time Protocol
C WCIIOJIb30BAHUEM BHEIHUX CEPBEPOB BPEMEHH. TOYHOCTH CUHXPOHU3AIUU 3aBUCUT OT CETEBBIX
YCJIOBUA.

Ecsin BHENHME NCTOYHUKY CUHXPOHU3AIUN OTCYTCTBYIOT, T€HEPATOD IIEPEXOUT B ABTOHOM-
Hbllt pexkuM Free-running. B sTom pexkume popMupoBanme BHIXOIHBIX CUTHAJIOB OCYIIECTBISICT-
Cs1 OT BCTPOEHHOI'O BbIcOKOCTabmiibHOro KBapiesoro reaeparopa OCXO. TounocTs yiaep:Kanust
YaCTOThI U BPEMEHH 3aBUCUT OT CTaOMJIBHOCTU BHYTPEHHETO TeHEpaTOPa U JJINTEIBHOCTH IIPE/IbI-
JIYIIETO epHojia CHHXPOHU3AIUN.

2.6. KoHCTpykTUBHOE NCNOJIHEHNE

KoOHCTPpYKTUBHO ~— yCTPOMCTBO — BBIIOJHEHO B METAJ/IMUYECKOM  KODIyCe  Pa3sMepoM
430x44x225 mm (1U) ¢ ssemeHTaMy KpEIUICHHsI JIIsi YCTAHOBKH B CTAHJAPTHBIE CTOMKH
w mkadsl mupuHoit 19". Buemnwmit Bug remeparopa PSGP-2159(HS)(RR) upescrasien
Ha puc. 1 u 2.

1 2 A
Qo0 SYNC SOURCE
® sat ® ALARM
Lock @ @ PP < >
LINK PTP @
v

PSGP-2159
POWER PTP Sync Generator

Puc. 1. PSGP-2159(HS)(RR). Buz crepeau

~220V

Puc. 2. PSGP-2159(HS)(RR). Bun czamu

3. Ncnonb3oBaHme no Ha3HaA4YeHUIO

st obecrievenns HOPMaJIbHOIO (DYHKIIMOHUPOBAHNS U MTOBBINIEHNS CPOKA CIYyKOBI yCTPOLi-
CTBa HEOOXOIUMO CODJIIONATH CJIeIyIolue TPeOOBaHUs 10 YXO/y U COEPEKEHUIO:
e 11pu pabore cobJIIOIATHL HOMUHAIBHBIN PEXKUM UCTOUHUKA ITHTAHST;
® CBOEBPEMEHHO ODHAPYKUBATH M YCTPAHATH MEXAHUUIECKHE U IJIEKTPUICCKUE HEUC-
[IPaBHOCTH;
® IIpU YCTPAHEHUU HEUCIIPABHOCTEN B MeCTaX JIEKTPUIECKUX COEIMHEHUN paboTy mpo-
BOJIUTDH, COOJIIOAas OOIue IpaBmiia 110 PEMOHTY PaJUOTEXHUYECKON alapaTyphbl,
¢ 00s13aTeJIbHBIM OTKJIFOUEHUEM [TUTAIOIIEr0 HAIPS2KEHUS;
® II0JIb30BATHCS TOIHKO NCIPABHBIM HHCTPYMEHTOM U KOHTPOJIbHO-U3MEPHUTEHHOM all-
naparypoit;

11
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® IIpU 3aMeHe MPUMEHSTh TOJIBKO KOHIUITUOHHBIE U3JIEJINSI;
e COOJIIO/IATD CPOKU U TOPSIOK IPOBEJICHNUS TEXHUIECKOTO 0DCIIyKUBAHUS.

3.1. NoaroToBka K NCNONbL30BaHUIO

ITomroroBka reHeparopa OMOPHBIX CHHXPOCUTHAJIOB U curHajoB 1PPS, 10 MI'u, PTP, NTP,
LTC PSGP-2159(HS)(RR) k ucrosb3oBannio HaIMHAETCS ¢ BHeIHero ocMorpa. [Ipn BHemmHem
OCMOTDE U3JIEJIHsl CIIEYeT IIPOBEPHUTD:

® KOMILIEKTHOCTb B COOTBETCTBUH C (DOPMYIISIPOM (IIACIIOPTOM);

® OTCYTCTBHE BUIUMbIX MEXaHUICCKUX HOBpe)K,ELeHI/II'?‘I;

YUCTOTY THE3J, PA3bEMOB U KJIEMM;
COCTOSTHHME COEIUHUTEIbHBIX IIPOBOIOB, Kabesieil, MepexoHIKOB;
COCTOSIHUE JIAKOKPACOYHBIX IMOKPBITUII M YETKOCTh MAapKHUPOBOK;

OTCYTCTBHE OTCOCIMHUBIINXCA WUJIN IIJIOXO SaerHHéHHbIX MO,Z];y.HGfI n3aeJInd (onpe—
JeJIAeTCsdA BU3yaJIbHO WMJIM Ha CJIYyX IIPU U3MEHEHUU ITOJIOKEHU A I/IS,HGJII/IH).

3.2. MoHTaxx ycTpoiicTBa

[Tepem HagamoM paboThHl HEOOXOAMMO BHUMATEIHHO U3YUNThH HACTOIIEE PYKOBOACTBO. O3Ha-
KOMBTECh € YKA3aHUSMHU 110 TEXHUKE 0e30MACHOCTHU. BBIMOHSITE TOIBKO PAOOTHI, OIMUCAHHBIC
B HaCTOAIIEM PYKOBOJICTBE.

K monTaxy, Ha/IaIKe 1 TEXHUYIECKOMY ODCJIY>KUBAHUIO N€HEPATOPA JTOIYCKAIOTCS JIUIA, UMe-
oIre KBAJIMMPUKAIIMOHHYIO TPYIILY II0 3JeKTPOOE30IIacCHOCTH HEe HUYKEe TPEeThEl, MPOIIeIIne
Kypc OOyUeHUs U TOJIYUUBIIIE COOTBETCTBYIOIEE yrocToBepenne. MoHTa ycTpoficTBa JTOIKEH
MPOU3BOIUTHLCS B ITOMEIIEHUAX, UMEIOINX aTMOC(Epy, HE COAEPKAIIYIO0 XUMUIECKA AKTUBHBIX
1 arpeCCUBHBIX IIaPOB U TOKOIIPOBOALAIIEH IIbIIN, B MECTaX, 3AIIUIIEHHBIX OT IPAMOrO IO/ [aHNd
COJIHCYHBIX JIy4del, BOJBI.

[Ipu cThiKOBKE armmapaTypbl HEOOXOMMO COOJIIOATH MEPbI 3AIMUTHI OT CTATHIECKOTO JIEK-
TPUYECTBA.

3.2.1. YcTaHoBKa M NOAKAIOYEHNE HapPY>XHOW HaBUraLMOHHOW aHTEHHbI

Cuyrauku GNSS He sIBASIIOTCST CTallMOHAPHBIMU, & IUKJINYECKH BPAaIaioTCsl BOKPYT 3€MHO-
ro mapa ¢ IepuojIoM O0Kojio 12 vacoB. CUrHa Bl OT HUX MOXKHO ITOJIYYHMTb, €CJIM B IIpejeiax
psAMO#l BUJIUMOCTH OT aHTEHHBI JIO CIIyTHHUKa HeT 31aHuii. IlosToMy aHTeHHa JIOJIXKHA pa3Me-
MATbCS B BEPXHEH YaCTH 3/IaHUs TaK, YTOOLI BepXHsdad mojaycdepa He 3aTeHSAIACh DJIEMEHTAMUI
KOHCTPYKINHU U APyruMu npeameramu. OTKPBITBIM JOJKHO ObITh Kak MuauMyM 40% nebecroro
CBOJIA.

JIydmmmmii mpuéM mocTuraeTcs, KOraa aHTeHHa MMeeT CBOOOMHBIN BHI Ha BBICOTY 8° HaJ Io-
puzonToM. Ecju 9T0 HEBOZMOXKHO, aHTEHHY CJIEIyeT YCTAaHOBUTH ¢ Hambojiee CBOOOIHBIM BUIOM
Ha 9KBATOP, TaK KaK KypC CIyTHUKOB Pa3MeInaeTcss MexXay 5H° ceBepHoil m 55° 10KHOMN In-
poramu. Eciau 310 yciioBue He cobJiomaeTcs, M3Jeue MOYXKET He BBINTU Ha PadOUMil PexKuM,
B OCODEHHOCTH, KOTJIA JIJIsI OIIPEJIEIEHNS TOJI0KEHNsT HAMIeHO MeHee IeThIPEX CITy THUKOB.

Omnpenenure IIUHY BCEX COEAMHHUTEIbHBIX Kabesaeil oT aHTEHHBI 10 pasdbéMa MOIKIIOYEHNS
K remeparopy. Eé meobxomumo OymeT ykasaTh B mmapamerpax Konduryparuu ycrpoiictsa. [lo-
JapobrocTu cmorpuTe B pazjene «3.8.9. Koudwurypamus ycrpoiicreas Ha cTp. 26.

[Moakmouenne anrenus! uim BHemHero npuémanka GPS/GLONASS PGL-259 k renepaTtopy
OTIOPHBIX CUTHAJIOB HEOOXOIMMO ITPOU3BOIUTE TOJBKO IPU BBIK/IIOYEHHOM IUTAHUN yCTPOMCTBA.
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Puc. 3. PazbéMm 11 moak/odennst HaBUrAIlMOHHON aHTeHHbI

K PSGP-2159

[TopxrounTe anTenny K pasbéMy GPS Ha 3ajmeit crenke reaeparopa PSGP-2159 (puc. 3) nm
coeuHUTENIbHBINA Kabesib BHemHero npuéMunka GPS/GLONASS PGL-259 s moaudbukanun
reneparopa PSGP-2159RR (puc. 4).

Navigation
Antenna

Profitt PGL-259

PSGP-2059RR

MNpuemHuk GPS/GLONASS
PGL-259

Puc. 4. Ilonkmouenne Bremuero npuémunka GPS/GLONASS PGL-259 k PSGP-2159RR

3.2.2. MoarotoButenbHbie paboTbl

[Tomrorossre obOpymOBaHHE, KOTOPOE Oy/IeT UCIIOJb30BATHCS C TEHEPATOPOM U BCE HEOOXO-
JUMBbI€ COEIMHUTE/IbHbIE Kabe Iu.

Bce mopkmiovenuss Hy»KHO HTPOBOAUTL MPU BBHIKIIOUEHHOM ITHTAHUU yCTPONCTB, COeIMHsIE-
MBIX MexK 1y coboii. Ilepen BKouenrnemM HEOOXOIUMO ITPOBEPUTH ITPABUJILHOCTD [IPOU3BEIEHHOTO
MOHTaXKa.

3.2.3. VYcraHoBKa usgenus

YeranoBka uszenns ocyiectsiasercs B 19"croitky. B ciyuae pasmerniennst Bie cTOWKH, TOMe-
CTUTE YCTPONCTBO Ha POBHOM, TOPU30HTAJIBHON, yCTONYINBON moBepxuocTu. [Ipu ycranoBke Heob-
XOJINMO OCTaBUTH IPOMEXKYTOK He MeHee 10 ¢cM MeXKIy 3aJHell aHe b0 YCTPOMCTBA U APYTHM
000pY/IOBAaHUEM WJIM CTEHOIA.

Tlocite ycTanoBKE yCTpORCTBa K HEMY ITOABOAAT KabOeIu BHEITHUX MOIKIIOUEHMI.

IlonaiiTe smekTponuTanme W UCIOIbL3YHTE U3JEINE IO HA3HAYEHUIO.

3.2.4. MNoakntoyernne k cetn Ethernet

[Moncoemumenne remeparopa omnopusix cuaxpocuraanoB PSGP-2159(HS)(RR) k soxamnbhoit
ceru ocymecrsisiercst kabessimu Ethernet (UTP) (puc. 5). BosmoxkHO ucnosib3oBanne Kak sKpa-
HuposaHHOro Ethernet-kabessi, Tak 1 He9KPAHUPOBAHHOI'O, KATETOPHUH O HMJIN BBIIIE, COBMECTHMO-
ro co crargaprom 100/1000BaseT wimm 100/1000BaseTX. [Iinna kabesisi He JOJKHA TPEBBIIIATH
100 meTpoB.

OxuuM KabeieM MOJKJIIOUUTE KOMIBIOTED K pasbéMy yupasienusi CONTROL (RJ-45) s
yIIpaBJIeHUs yCTPOUCTBOM 110 web-unTepdelicy n CHHXpOHU3aInu BpeMenu 1o mpoTokosy NTP.

Hpyrum kabenem coepunure mopt PTP (RJ-45) ¢ yerpoiicTBaMu Jjisi CHHXPOHU3AIMU BPEMEHH
B JIOKQJIbHBIX ceTdaX 1o cranmapry IEEE 1588.
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3

CONTROL

Puc. 5. CereBblie nunrepdeiico

B cirydae mpuMeHeHns: BOJIOKOHHOMN OINTHKH, BBIIOIHATE IoAK/I0Yenne K SFP-Momaymo? ¢ mo-
MOIIBIO BOJIOKOHHO-OIITHYECKOr0 Kabess (moppobHocTn oM. B pasjene «3.2.5. Ioakiroduenue
10 OIITOBOJIOKOHHOM JimHUM» Ha cTp. 14). OHOBPEMEHHO BO3MOYKHO HCIIOJIB30BATh TOJBKO OJIUH
THUII TOJKJIOUeHust. Keym yeranosyien moayiab SEFP, o pasbwém RJ-45 paborars He Oyier u Ha-
obopor.

3.2.5. lMNogkntoveHne N0 ONTOBOJIOKOHHOW JINHUU

JL71sT TTOIKJTFOYEHUsT TI0 OITOBOJIOKOHHOM JinHuu ycranosure SEP-momysibs B mopt SFP renepa-
Topa (puc. 5). Hukakux J0mo/HUTEIbHBIX HACTPOEK B web-KoH(bUrypaTope yeTpoiicTBa BbIIOJ-
HSITh HE HYKHO.

IlopT o6benunsier paszbém RJ-45 mrsa memnoro kabenast Ethernet u mopr misa momysneit SFP.
[Tepekitouenne mex iy narepdeiicamu SFP u Ethernet nmpoucxonur Ha anmapaTHOM YpOBHE.

OHOBpEMEHHO BO3MOKHO HCIIOJIH30BATH TOJBKO OMUH THUII HOJAKJIIOYeHUs. Ecin ycranoBiien
Moiystb SEP, To pazbém RJ-45 paborars He OyjaeT u Ha0OOPOT.

3.2.6. Moakntoverue k Bbixogy LTC

Ha 3axmeit namean remeparopa pacloIOXKEHbI Pa3bEeMbl JJIs HOJAKJI0YeHnsT K Bhixomy LTC
(puc. 2). IlogkirioueHne MOXKET OCYIIECTBIAThCs Jubo depe3 pazbém BNC, /1160 ¢ HOMOIIBIO Pa3b-
éma MCD 1,5/ 3-G1F-3,81, BXOISIIEr0 B KOMILIEKT IIOCTaBKH.

Ha puc. 6 mpeacrapieHbl Ha3HAYTEHNE W PACIOIOXKEHNE KOHTAKTOB Pa3bEéMa, JJIsT TOAKIIIOTEe-
Huga K LTC.

1-"4+" nuHna gaHHblx LTC
2 -"-" nuHuA gaHHbiX LTC
3 -GND

Puc. 6. Baemnuit Buy, pazbéma nogkaodenust LTC. Buna na 3aaHio00 maHeb.

3.3. lMNoakntoveHne 3aWMTHOrO 3a3emMieHuUs

HO,ILKJIIO‘IEHI/IG 3alllUTHOT'O 3a3eMJICHUA K yCTpOI'/JICTBy OCYIIECTBJIACTCA IPOBOJHUKOM CEYECHU-
eM He MeHee 2 MM2 HauMEHbIIIEeR JJIMHBI K OMKaiIel Touke IIOAKJIIOYEHUA KOHTYPa 3alllUTHOT'O
3a3CMJICHUA.

2SF P-Momysib B KOMILIEKT MOCTaBKY HE BXOAUT U MPHUOOPETAETCS OTIETBHO.
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3.3.1. lNoakntoyeHne K NUTAIOLWEMY HaNpPs>XeHUo

[Mopkrouenne rereparopa onopubix cuaxpocurnanos PSGP-2159(HS)(RR) k cern nepemen-
Horo Hanpsikenust 220 B ocymecrsisiercst npu nomoru pasbéma tuna IEC/EN60 320 C13 win
CTaH/IAPTHOIO Kabesist MUTAHUS OT MEPCOHAJIBLHOIO KOMIIbIOTepa. BHerHuit Bui pa3zbéMa mpe/i-
CTaBJIEH Ha PUC. 7.

Puc. 7. Buemmnnii Buy pazbéma nuranns [IEC/EN60 320 C13

B ciayaae momudukaruu ycTpoiicTBa ¢ pe3epBHBIM ITUTAHUEM, ITOAKIIOUEHHE K ITHTAIONEMY
HAIPS2KEHUIO BBIIOJIHAETCS JIBYyMs KabeasaMu.
Coenunure nUTaIONe Kabean ¢ pa3béMaMu Ha 3aJIHell TaHe/n yCTPONCTBA.

3.4. BknioyveHne ycTpoiicTtBa

IlomaiiTe murTaroriee Hampszkenne ¢ momombio Kiaasuimu POWER, pacmoioxkenmoit na e-
peineil maneau ycrpoiicTsa. MHIMKATOp HMTAHUS 3aCBETUTCS 3€JICHBIM IIBETOM, & Ha SKpaHe
nosBUTCsL Hanch Loading. JloxKmuTech 3aBepIeHns 3arpy3Ku ONEPAIIMOHHON CUCTEMBI U TIPO-
rpaMMHOro obecrnedenusi. Ilocie Toro Kax onepanioHHas CHCTEMAa 3arPy3UTCS B MUKPOIPOIEC-
cope (npumepHo 4epe3 15 cekynn), Ha OLED-ucmuee orobpasurcst Texyiee Bpems (puc. 8).

Puc. 8. OLED-aucueii ¢ ryiaBHbBIM MEHIO

JIoKaJibHOE yIpaBJIEHUE TeHEPATOPOM OCYIIECTBIISIETCST IPU OMOIIU KHOIOK, PACIIOIO0KEH-
HBIX Ha JIMIEeBOli naneau (puc. 9).

upP ENTER

ESC/LEFT RIGHT

DOWN

Puc. 9. Knonku ympasiieHus

Kaonku LEFT, RIGHT, UP u DOWN wucnosib3ytorcs jiJisi HaBUTAIMKA 110 MEHIO U BhIOOpa
sKpaHa oTobpakenus BpeMenu. [ljist BX0o/ia B MEHIO TeHepaTopa U JJIs MOITBEPKICHNS IeHCTBUS
BHYTpH MeHIO, ucnoab3yercd kuHonka ENTER.
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JocTynHbl aBa crocoba orobparkennst nHpopMannu o gare u Bpemenn Ha OLED-mucee.

BBbII — OoJibIlie dHachl (puc. 8). Br 1 — Ha3BaHU TPOWCTBA, TEKYIIN Ta U BpeMd
ITe 60 e Jgac c. 8). Bropo a3BaHMe yCTPOUCTBA, Te e jJaTa e
(puc. 10). Iepexirouerne MexK/ly HUMH OCYIIECTBJISIETCsI ¢ MOMOIIBIO KHOIIOK HABUIAIUU IO Me-
HIO.

Puc. 10. OLED-ucmteit ¢ orobparkeHneM JaTbl 1 BpEMEHU

3.5. Hactpoiikn npn nepsom BkatOYeHUN

VeTpoiicTBO OCTABIISIETCS € IIPEJLyCTAHOBIEHHBIMU CETEBBIMU HACTPOMKAMHE 110 yMOJJTIAHUIO.
Iliist Toro, 9TOOBI YIIPaBJIsiTh T€HEPATOPOM uepe3 web-uaTepdeiic, HeoOX0MUMO, ITOOBI CETEBBIE
HACTPOMKM yCTPONCTBA W YIPABJIAONIErO0 KOMIBIOTEPa HAXOAUINCH B OJHOW IIOJCETH U MCIOJIb-
30Basu npaBwibHble [P-anpeca.

C nomompo KHONOK Ha JinIeBoil naHeau (puc. 9) U 9KPAHHOTO MEHIO JIOJIKHBI OBbIThH
YCTAHOBJIEHBI CJIeIYIONe ITapaMeTphl s ceTeBbIx mopToB CONTROL u PTP:

e ceresoit [P-anpec (IP Address),
e wmacka nojceru (Netmask),
e ceresoil nutio3 (Gateway).

3.5.1. YcraHoska cetesoro IP-agpeca (IP Address)

C mnomormpio xkuormok UP uw DOWN  Boeibepure nuyakr wmenio IP Address (CONTROL)
(puc. 11, a) mwiau IP Address (PTP) (pumc. 11, 6). st Bxoga B pexxum nsmenenust [P-anpeca na-
xkvute KHoKy ENTER. Kunonkamu UP u DOWN ycranoBure HykHOe 3HadYeHre TPYIIILI .
Beibop rpymmsr ocymecteasiercs Kaonkamu LEFT wimm RIGHT. Ilo okonuanuu BBOJA HYKHO-
ro ajpeca naxkmure KHONKY ENTER — mporpaMma BbIiizier n3 pexkuMa yCTAHOBKHU ITapaMerpa,
U HOBBII aj[pec BCTYIUT B CHILY.

Puc. 11. Mento [P-anpeca

3.5.2. YcraHoska macku nogacetu (Netmask)

C momompio kaormok UP u DOWN Bribepure nynkT menio Netmask (CONTROL) (pumc. 12, a)
umu Netmask (PTP) (puc. 12, 6). [lyist BXOja B peskUM U3MEHEHWs] MACKHU IIOJICETU HAYKMUTE
kuonky ENTER. Knonkavu UP u DOWN ycranoBuTe HyKHOE 3HaUeHne rpymnsl mudp. Beroop
rpynnsl ocymtectsisercs: kKHonkamu LEFT wiu RIGHT. Tlo okonuanuu BBOJIa HYKHOTO ajpeca
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naxkmute kHonky ENTER — nmporpamma BuIiifier 3 pekuMa yCTAHOBKM ITapaMeTpa, U HOBas
MacKa MoJIceTu Oy/IeT MCIOIb30BaHA OTEPAITMOHHON CUCTEMOM.

Puc. 12. Menio macku ceru

3.5.3. YcraHoBka agpeca cetesoro wto3a (Gateway)

C nmomorpio kHonok UP u DOWN BbiGepure mynkT mento Gateway (CONTROL) (puc. 13).
Jlyist BXOJIa B peKUM M3MeHeHus ajpeca cereBoro mumo3a naxkmure KHonky ENTER. Knonka-
vMu UP u DOWN ycranoBute Hy:KHOe 3HadeHue rpymibl nudp. Beibop rpyriibsl ocyriecTsis-
erca kaonkamMu LEFT win RIGHT. Ilo oxkomuannm BBOJA HYXKHOTO aJIpeca HaXKMHUTE KHOIKY
ENTER — mporpaMmma BBIWIET W3 peXKMMa YCTAHOBKHM ITapaMeTpa, U HOBOe 3HAUEHHE aJIpeca
CEeTEBOTI'O IILII03a OYy/IET COXPAHEHO B CHUCTEME.

Puc. 13. Menmo aapeca ceTeBOro ILIIO3a

3.6. PaboTa B wutaTHOM pexxume

[Tocse momay TUTAIOIIETO HAIIPSIKEHUST BBITIOJTHSIETCS 3aI1yCK OIIEPAIUOHHON CUCTEMbI U MHU-
uamsaIys regeparopa. Korma mporecc WHUIUAIAZAIME 3aBEPIIUTCS, YCTPOUCTBO Mepeiér
B PEXKUM OTOOPaYKEHUsT COCTOSTHUS.

st paboTh ¢ HEOOXOAUMOM TOYHOCTHIO OMOPHBIN MeHEPATOD U3JIEJINs JTOKCH BBINTH HA pe-
JKUM B TeYEeHUE D MUHYT IOCJI€ BKJIIOYEHUS ITUTAHUS.

Eciun npuémuank GLONASS /GPS B uzesiuu HaiiiéT npaBuibHbIe KaJleHIapHbIe U deMepu/i-
HBbIE JAHHBIe (KOOD/IMHATHI CIIyTHUKOB B OIPEJCJEHHBIE JHU ro/a) B cBoeil OydepHoit mamsarn,
U TIOJIOYKEHNE aHTEeHHBI HEe MEHSIJIOCh 3HAYUTEIbHO CO BPEMEHU IOC/eiHero BrovueHus, PSGP-
2159(HS)(RR)cmozkeT 06HAPYKUTH BHJIMBIC B JIAHHBI MOMEHT BPDEMEHHU CIyTHUKH. [[j1s1 ompe-
JIeJIEHUST MECTOTIOJIOXKEHUSI U PACUETa BPEMEHU T'€HEPATOPY HEOOXOIUMO OIPEJIEJIUTh HE MeHee
4 pabounx cuyTHuKOB. /lannas madopmMalnsg HaAXOAUTCI B MeHIO Satellite Status wim Ha ma-
nesin web-uaTepdetica Satellite Information Bkiajku Status. Ilpu npaBuibHO pacmosiozKeH-
Hoit anrerne npuéMank GLONASS/GPS B usjeimu BXOJUT B PEXKUM CHHXPOHUBAIMU TIPUMEPHO
gepe3 2-5 MUHYT I0CJIe 3arpy3KH.

Ecin kaneHmaps moTepsiH W3-3a OTCOEIMHEHUsI WIN paspsiia Oarapew, MPUEMHUK JIOJIKEH
Oy/leT CKAHMPOBATH CIyTHUK U CUYUTHIBATH TEKYIHUE KajeHJapHble jaHHble. Takoit pexxum Ha-
sbiBaeTcst xostoaHoi 3arpyskoii (Cold Boot). Do 3anumaer npubausuresbHo 12 MUHYT, TOKa
[IPUEM HOBBIX KaJIEH/IAPHBIX JAHHBIX 3aBEPIIUTCS, U CUCTEMA HEPEKIIOYUTCH HA PEKUM ropsideit
3arpy3Kiu, CKAHUPYsl APYTrue CIIyTHUKH.
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CocrosiHne CHHXPOHM3AIMH TEeHepaTopa 0TOOparKaeTcsi ¢ IIOMOIIBIO IPYIILl HH/MKATOPOB
SYNC SOURCE na Junesoit manesau ycrpoiictsa (cMm. puc. 14).

SYNC SOURCE

© saAt
LoOCK® @© rTP

Puc. 14. InnukaTopbl COCTOSTHUST CHHXPOHUBAIINN

Wunukarop SAT orobparkaeT COCTOSIHME TOYHOCTH OIPEJIE/ICHIsI KOOPAMHAT HABUIaIlMOH-
HBIM TpuEMHUKOM. COCTOSTHIE MHANKATOPA COOTBETCTBYET CJIEAYIONINM 3HAIEHUIM (baKkTOpa TO4-
HOCTH:

e «He ropur» — Her duxcamnmm,
o «Muraery — dpukcarus 2D,
o «lopur nocrosinnoy — dukcamnus 3D.

[Tompobroctr cm. B pasmesie «3.8.1. KonTposb paboTbl HABUTAIMOHHOTO MPUEMHUKA»
Ha ctp. 20.

Crerommnon, LOCK 1ocTosHHO CBETHTCS, €CJIU CHHXPOHU3UPOBAHBI HABUTAIMOHHBIN TPUEM-
HUK, reHeparop omopHoii gactoTbl U NTP-ceppep. Ilpu orcyTcTBUE CHHXPOHU3AIUUA B OIHOM
u3 MOJIyJIell MHIUKATOP OyjeT Murarh. Kcim CHHXpOHHU3AIUsl OTCYTCTBYET Yy BCEX MOJyJIEH —
WHJIUKATOD HE CBETUTCS.

Bunmanue

[Iporiecc curxpoHuzaIuy 3aHUMAaET HE MEHee D MUHYT IIOCJIE 3aXBaTa CIIyTHHUKOB PaJIHO-
HABUT'AIIIOHHOI CHUCTEMOIA.

Wunukarop PTP ucnosb3yercs npu pabore ycrpoiictsa B pexkume Kiuenta PTP (PTP slave).
FOpI/IT SG.HéH]::IM OBETOM, KOI'Zla B CE€TU IIPUCYTCTBYET NCTOIYHUK CUHXPOHUIAINN.

Unmkarop HINKPTE @ 1o jmnesoii namenn (puc. 1) ropuT 3e18HBIM {BETOM, €M OGHADY-
JKEHO COoeJInHeHre MexK Ly 11opToM PTP (puc. 5) u apyrum ycTpoicTBOM.

3.7. Anroputm cunxponunsauyum PPS

Jlnst obecriedeHust CHHXPOHUBAIMKA yCTPOUCTBA HUCIOJIB3YETCS MATEMaTUIeCKUN aJTOPUTM
(IIN J-perynsitop), KOTOPBIH 00ECIEIMBACT IUIABHYIO MOJCTPONKY YACTOTHI BHYTPEHHEIO I'eHe-
paTopa. YCTPOUCTBO BBIUUC/ISIET PA3HOCTD (ha3 MexKJ1y BHyTpeHHuUM curHajyiom PPS u curnasom
PPS or napuranuonnoro npuémunka wiau PTP. JTaiee npoucxoaur cpasaenue pasHoctu a3 1 00-
pabateiBaercst curtajt omubku. [lo pesysibraram 0bpaboTku curHasia OMMOKNA BhIpabaThIBACTCS
KOMaHJIa yIIPaBJIeHNs JIJIsT KOPPEKIIUU YaCTOTHI TeHEPATOPa C MEJIbI0 JIOCTHKEHUSI MUHIMAJIBHOTO
PACCOTJIACOBAHUS MEXK/1y IepeaHuMEu (DPOHTAMU BHYTPEHHETO U BHEIIHEro curHayioB PPS.

IIpy mnpomajiaHwy BHEITHENO WCTOYHUKA CUHXPOHW3AIUU WJIM [IE€PEX0JIE B  PEXKUM
Free-running ycrpoiicTBO paboTaeT B peXUMe aBTOHOMHOIO V/EpP:KaHWsI ITKAJIbl BPEMEHU
(holdover). B rabuune 10 npuBejsieHO BpeMsi, B TedeHHE KOTOPOro OTKJOHeHHe (asbl dhopmu-
pyemoro curaajia PPS He npesbliaer yKa3aHHOTO 3HAYEHUS.

Ilpumeuanue. YKazaHHbIE XapaKTEePUCTUKU aBTOHOMHOIO YJIE€PXKAHUSI JIOCTUTAIOTCS B KOH-
TPOJTUPYEMBIX YCJIOBHUAX TPU TMIOCTOSHHON TeMIepaType OKpPYKaloIeil cpe/ibl 1 OTCYTCTBUN Ha-
JaJIbHOIO paccoryiacoBaHus 1o ¢aze n yacrore. llepes mepexogoM B pexKuUM aBTOHOMHOTO yJI€D-
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Tabsmuma 10. Bpemsi aBTOHOMHOTO yIeprKaHUs
100 uc | 500 BC | 1000 BHC
PSGP-2159(RR) 2q 7a 15 g
PSGP-2159HS(RR) 44 15 1 30 1

JKAHUS YCTPOMCTBO JMOJKHO HEIIPEPLIBHO paboTaTh B TEUCHUE OJHOIO MECAIA U OLITL CHHXPOHU-
3upoBaHo or GNSS B TedeHrne TPEX CYTOK IOIAPSI.

Korma KBapeBblii TeHEPATOP BBIKIIOUACTCS Ha HEKOTOPOE BPEMsI, & 3aTEM CHOBA BKJIIOYA-
ercs, oH TpebyeT Iepuoa IOBTOPHON crabuiauszanun. IlosToMy ciaemyer yuuThIBATL ITaHHBIE O
BPEMEHU yCTAHOBKH YaCTOTHI IIOCJIE BKJIIOUCHUs, IPUBEAEHHDBIe B Tabmie 11.

Ta6mz1ua 11. BpeMSI CTa6I/IJIH3aLLHH YJaCTOTHI IIOCJIE€ BKJIIOYEHUA ITNTaHU A

Bpewms orkirouenust | Bpemsi noBTOpHOII cTabniansanumn
10 6 JacoB J0 12 gacos

10 24 JacoB J10 48 vyacoB

or 1 o 16 nueit or 2 jio 6 nHeit

10 16 nHeit 1o 6 mgHeit

3.8. YnpaBneHue ycrtpoiicteom 4vepe3 web-uHtepdeiic

Web-unTepdeiic — 310 CpefcTBO I yIpaBIeHUs U OTOOPaXKEHUsI COCTOSTHUS T€HEepaTopa
onopubIx cuaxpocuraaioB PSGP-2159(HS)(RR).

ﬂﬂ?{ BBIIIOJTHEHU A YCIIEHTHOI'O IMOJAKJIIOYEHNA K yCTpOﬁCTBy HeO6XO,[LI/IMO YAOCTOBEPUTHCHA, ITO
[EPCOHAJIBHBIN KOMITBIOTED UMeeT BepHble HacTpoiiku cetu Ethernet. I1pu sTom ciemayer npokon-
TposuposaTh Hecrpensrcersennoe npoxoxkaenne TCP /IP-akeToB 0T JIOKAJIBHOIO KOMIIBIOTEPA
JIO0 TEHEPATOpA Yepe3 CeTh.

[TomkrounTech K BcTpoeHHOMY Web-ceppepy. [liist 3T0ro Ha KOMIBIOTEPE B aJIPECHON CTPOKE
web-6paysepa nabepure IP-agpec ycrpoiictBa. B ciydae ycrmemHoro moakIiOYeHUs MOSTBUTCS
OCHOBHasi cTpaHuiia web-unrepdeiica (cm. puc. 15).

PSGP-2159

= 12:34:49
Network Settings *l 3 August 2026

System

Puc. 15. Web-untepdeiic ycrpoiicTBa

Web-crpanura cogepxut naTepeiic yrpaBaeHust, COCTOSIINIA U3 YeThIPEX BKJIAI0K, KaXKIast
13 KOTOPBIX MMO3BOJIAET HACTPAUBATH M KOHTPOJUPOBATH Pa3IUIHbIE TTapAMETPhI YCTPOMCTRBA.
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3.8.1. KoHTponb paboTbl HaBMrauMOHHOrO NPUEMHUKA

Konrposnb 3a cocrostHrmeM paboThl CIIyTHHKOBOT'O NPUEMHUKA OCYIIECTBJISIETCS HA ITAHETU
Satellite Information BKuajku Status web-unrepdeiica (cm. puc. 16).

Satellite Information

Fix Quality 3D
Tracked 11
Used For Fix 12

Raw GNSS Offset, ns 12

Puc. 16. Ilanens orobpaskeHusT COCTOAHUST HABUTAIIMOHHOTO TTPUEMHUKA

Ilone Fix Quality orobpaxkaeT 3HadYeHHs (DaKTOPOB TOYHOCTHU OIIPEJIEJIEHUS KOODJMHAT
HaBUTAIIMOHHBIM ITPUEMHUKOM. 3HAYEHUS TapaMeTPa MOI'YT OBbITH CJIEIYIOIIUMHU:

o «No» — HeT duKcaIUN TOBUINH,
o «2D» — dukcarnus Ha TOBEPXHOCTH,
o «3D» — oObéMHas puKcalnusd B TPOCTPAHCTBE.

KommaecrBo BUJVUMBIX CIIYTHHUKOB BBIBOJUTCA B CTPOKE Tracked.

Kosnu4ecTBo CIiyTHUKOB, UCIOJIB3YEMBIX TPUEMHUKOM IIPU PEIIEHUN HABUTAIIMOHHOW 33124,
ykazaHno B noJse Used For Fix.

B mosie Raw GNSS Offset, ns orobOpakaercss HeoOpabOTaHHOE TEKyIllee M3MEPEHUE PACCO-
racoBanusi curHasia PPS GNSS-nipuémunka, e, B omimyame ot nero, mapamerp PPS Offset

Ha naHesu Lock Status npejcrasisier o6paboranHoe (yCpejaHEHHOE) PacCOrIacoBaHue, KOTOPOe
HCITOJIb3YEeTCsI CUCTEMON CUHXPOHUBAIIHH.

CocrosiHre aBTOMATHIECKOI HACTPOKN pexkuma Time Mode orobpazkaercs: Ha maHen GNSS
Timing Mode (cMm. pmc. 17).
GNSS Time Mode
Status fixed
Duration, S 1800

Mean Accuracy, Mm 34612

Observations 1795
Active No
Valid Yes

Puc. 17. Ilanens cocrostaust peskuma Time Mode GNSS-npuémHuka
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Ha nanenu orobpazkaioTcs ciieyionue moJs:
e Status — cocTosiHMe HACTPOUKM pekuMa Time Mode:

resetting — BBINOJHAETCA COPOC TEKYIIErO PEXKIMA;

configuring — BBINOJIHSETCA IPOBEPKa WX HACTPONKa PEerXKUMA;
survey in — BBIIIOJIHAETCA OLpeJieeHre KoopauHaT Survey-In;

fixed — KOOpAMHATEI OIPEEIECHbl, IPUEMHUK paboTaeT B perkume (PUK-
CUPOBAHHBIX KOOP/JIUHAT;

inactive — pexxuM Time Mode HeaKTHBEH;

timeout — mpeBbImeHO BpeMst oxkuganust orBera GNSS-IpuéMHUKA;
serial_error — omubka oomena ¢ GNSS-IpuéMHUKOM 4Yepes IOCJIen0-
BaTeJILHBIN mHTEpdEIic;

ack_nak — GNSS-nipuéMHUK OTKJIOHWJI KOMaHy HACTPOWKH.

Duration, s — IPOJIOJIZKUTEIBHOCTH IIPOLeAypPhl Survey-In, c;

Mean Accuracy, mm — OIIEHK& TOYHOCTU OIPEAECJICHUA KOODAUHAT, MM;
Observations — KOJIMYECTBO BBIIIOJTHEHHBIX HAOJIIOIEHUI;

Active — mpHW3HAaK BBINOJHEHNA NPOLEAyphl Survey-In;

Valid — mpusHak TOro, 4To pe3yJbTaT Survey-In npusHaH AeHCTBUTE/ILHBIM.

3.8.2. CocTtosiHue cuHxpoHU3auumn

Ha Briiajke Status B manesin Lock Status (cm. puc. 18) BbiBoguTCsE MHDOPMAIHS O COCTO-
STHAW CHHXPOHU3AINN Y3JI0B reHepaTopa onopHbix cuaxpocuruanos PSGP-2159(HS)(RR).

IIpumeuanue. Undopmanus, orobparkaemas Ha JAHHOW IAHE/H, 32BUCUT OT BHIOPAHHOTO

NCTOYHUKa CUHXPOHHU3AIINA.

Lock Status

Sync Source GNSS
Lock GNSS Yes
Lock NTP Yes
Lock 1PPS Yes

1PPS Offset, ns -3

1PPSStd Dev,ns 6

PID Value 30958

PTP GM 485B39FFFEC8796D

Puc. 18. Ilanenb nadopMaium 0 COCTOSTHUN CHHXPOHU3AIUN

B mosne Sync Source orobparkaercs BHIOPAHHBIN UCTOYHUK CUHXPOHU3AIUH.

Craryc cunaxponmzanuun GNSS-npuémunka, NTP-cepepa, PPS orobparkaercss B coorser-

CTBYIOIIUX ITOJIAX.
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Cpeiree 3HaUEHNE U CPEIHEKBAIPATHIECKOE OTKJIOHEHNE PACCOTJIACOBAHUSI OIMIOPHOT'O UCTOM-
HUKa JacToThl 1 PPS HaBuranmonnoro npuéMHuKa IpeacTaBieHbl napamerpamu PPS 0ffset u
PPS Std Dev cOOTBETCTBEHHO.

B mosie PID Value BbIBoauTCs 3Ha4YeHue yrpasigiomniero curuaasia [ JI-peryasropa.

B nosie PTP GM orobpazkaercsi 64-6urhbiii upenrudukarop PTP-uacos (Clock Identity)
rexymero PTP-macrepa (GM) B ceru. Unenrudukarop dopmupyercs uz MAC-anpeca cereBoro
unrepdeiica mobasienuem 3uadenusi FFFE. Ilpu ucnons3oBanun ycerpoiictBa B pexxume GNSS-
CUHXPOHU3AINN OHO caMo sBjisiercss PTP-macTepom, mosromy B mojie orobpaxkaercs uaeHTudm-
katop, copmuposanubiit u3 MAC-anpeca unrepdeiica PTP (puc. 5, 6).

IIpu cuuaxponmsanuu or PTP samep:kka mepemadn cOOOIIEHUHT CHHXPOHU3AIINU BPEMEHU
110 ceTu BbIBoguTcd B 1oje PTP Delay.

Curnaasn Lock ycTaHABJIUBAETCS IIPHU BBIMOJHEHUH CJIEIYIONINX YCJIOBUI, 3aBUCSIITUX OT BbI-
OpaHHOrO UCTOYHUKA CHHXPOHU3AINNU:

1. 3HaveHne BpeMEHHON MOrPENTHOCTH HAXOIUTCS B JOIMYCTUMOM JIHAIa30He:

e oT GNSS — me 6osiee 500 Hc,

e or PTP — He GoJiee 5000 Hc,

e or NTPClient — He Gosee 1 000 000 Hc,
e or SyncE — ne 6osree 1000 Hc,

e or Ext 1PPS — He Gosiee 1 000 Hc.

2. Bpemsa HempepBbIBHOIO HAXOXKAEHUS 3HAUYEHUS HMOTPENTHOCTH B YCTAHOBJIEHHOM JTHa-
I1a3oHe cocrapigeT He MeHee 1 800 cekynz,.
3.8.3. CocTosiHue anropuTma CMHXpOHU3aALUYU

Texy1mee cocTosHEE aIrOpUTMa CHHXPOHU3AUT U YCIOBHE IIEPEX0/IA B CJIELYIONIEE COCTOSHIE
orobpazkarorcs Ha nanesu State Machine (cm. puc. 19).
State Machine

Current PID Lock Fine

MNext No transition

Puc. 19. ITaness cocTogHnss KOHEYHOIO aBTOMAaTa CHUHXPOHU3alIun

B nosie Current orobpazkaercst TEKylllee COCTOSIHAE AJIIOPUTMa, CHHXPOHU3AIINN:
e Inactive — aBroMarndecKas CUHXPOHHU3AINS HEAKTUBHA,

Timing Wait — oxxumanue Brodenus Timing Mode y GPS-umpuémnnka,

GPS Wait — oxumanme rorosuoctu GPS u crabunmszanun curaaa;

SyncE Wait — oxumanue 3axBaTa u crabmmmsanun Synck;

Lock Wait — oxkujaHue BbIOJIHEHUs ycioBus 1o PPS u 3aBepienust 30-MuHYTHOTO
TanMmepa;

PID Lock — ocuosnoit pexxum IV /I-perynupoBanust;
e PID Lock Fine — pexxum tounoro [IN/I-perynupoBanus.
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B nosne Next orobpaxkaroTcsl ciejyIoliee COCTOsIHAE U YCJIOBHE IEPeX0o/ia K HEMY B popMaTe
<cremywomee COCTOSHUE>: <YCIOBUE>:
e ...: Timing mode — oxupgaerca pexkuM Timing Mode;
° 3D fix — oxkumaercsa dpukcamnust koopanHaT 3D Fix;
. SyncE lock — oxkumaercs 3axBaT Synck;
° N s — obpaTHBII OTCUYET JI0 Iepexo/ia;
e ...: PPS X < Y ns — cmernierne PPS o/kHO BOITH B yKa3aHHBIN IIpeiet;
e PID Lock Fine: PPS N s — obpaTHbIil OTCUéT nomTBepXKAeHus cTabuibaoctu PPS;
e PID Lock Fine: DAC X < Y — apeitd DAC nmomken craTh MeHbIIIE TIOPOTa;
° waiting — oxKujaHue OOHOBJIEHUS YCJIOBUS IIEPEXOJIA;
[ J

No transition — mepexoj B Jpyroe COCTOSHUE HE OXKHUJIACTCH.

3.8.4. AstoHomHoe yaepxaHue (Holdover)

Cocrosinne 00ytenus 1 aBTOHOMHOTO y/epzKaHnst oTobpazkaercs Ha naxen Holdover BKa -
ku Status (cMm. puc. 20).

Holdover

Ready Yes
Learning Time = 93:44:42

OCXO Aging, -0.067075
ppb/day

Holdover Time = 00:00:00

Puc. 20. Ilanesnb cocrostHusI aBTOHOMHOI'O Y/IEPKAHUS

Ha mamenun orobpaxkaioTcs ceayronue moJst:
e Ready — mpu3HAK HAKOILIEHUS JIOCTATOYHOTO 00'bEMa, KOPPEKTHBIX JIAHHBIX JIJIST KOM-
nencaruu crapeaust OCXO;
e Learning Time — BpeMsi HAKOILIEHUsI IIPUTOIHBIX JAHHBIX B (DOpPMATE YU :MM: CC;
e O0CX0 Aging, ppb/day — oleHEHHAsI CKOPOCTh CTapeHus reHeparopa, ppb/day;
e Holdover Time — mpOJO/IKUTEIBLHOCTH TEKYIIEHl aBTOHOMHON PabOTHI.

Ob6yuenne ayropurma Holdover BeImosiHsIETCSI TOJBKO ITOCJE IOJIyUEHHsl CHUTHaja Lock.
st obydeHusT MOTYT HCHOJIB30BaThcsd uctounnku GNSS, PTP, SyncE u Ext 1PPS. Mcrounuk
NTP Client jjsa oOydeHHUs HE HCIOJIL3YETCH; IePeXo) Ha Hero cOPachIBAET HAKOILIEHHYIO MO-
nesb. Curnas Ready dopMupyercs: mocje HAKOIJICHUs He MeHee 48 JacoB NPUTOMHBIX JTAHHBIX
[PU YCJIOBUM, ITO MOJLYJIb OIEHEHHOI CKOPOCTU M3MeHeHUsi yipasJsitomiero kojga DAC He mpe-
Boimaer 10 eJuHUIl B CyTKH. DTOMY MPEJEIy COOTBETCTBYeT MOy b 3uadeHnusi 0CX0 Aging,
ppb/day ue 6osiee 0.1029 ppb/day mus PSGP-2159HS u 0.2172 ppb/day mus PSGP-2159.

IIpu moTepe BHEMHETO NCTOYHNKA CHHXPOHU3AIINY WIH TIEPEX0/e B peknM Free-running aj-
TOPUTM [PUMEHSIET OIEHKY M3MeHeHus1 ypaJstoriero kKoga OCXO 111 KOMIIEHCAIINN CTapeHust
reaepaTopa.

23



PSGP-2159(HS)(RR). PykoBo/cTBo 10 9KCILTyaTarum 000 "IIpodurt"

3.8.5. OunarHocTtuka
WNudopmartiust 0 cocTosiHUM yCTPO#CTBa oTOOpakaeTcsi Ha maHeaun Diagnostic BKJIajKu
Status (puc. 21):

e PSU1(2) — cocrosinue GsiokoB nmranust 1 u 2 (Power Supply Unit),
e Uptime — BpeMs HEIPEPBIBHON pabOThHI yCTpoiicTBa.

Dlagnostic

PSU1 ok

PsSU 2 Fault
Uptime 55 minutes

Puc. 21. Ilarenb guarHocTukn

3.8.6. CeteBble HacTpoWiku

I'eneparop PSGP-2159(HS)(RR)ocnamén nBymst cereBbimu nnrepdeiicavu: CONTROL u PTP.
Ha Bkitajike Network Settings web-unrepdeiica oTobpaKkatoTcs CBe/IEHUS O TEKYIIUX CeTe-
BBIX HACTPOIKaX Kaxkjioro narepdeiica (puc. 22).

Status Control PTP
Settings IP Address 192.168.2.252 IP Address 169.254.0.209
Network Settings Netmask 255.255.255.0 Netmask 255.255.255.0
System Gateway 192.168.2.1 Gateway 169.254.0.1
Mac 48:5B:39:77:24:AC Mac 48:5B:39:69:24:B5
Gateway Binding = Control v

Puc. 22. Bkiragka nactpoek cetu

Jna kaxxaoro uarepdeiica 3a1a10TCsl HapaMeTPhI:
e ceresoii nutio3 (Gateway),
e cerepoii [P-anpec (IP Address),
e yuukayibHblil uiaentudukarop (MAC),
e wmacka nojcern (Netmask).

[Tapamerp Gateway Binding yka3biBaeT, K KaKoMy HHTepPdEHCY OTHOCUTCS CETEBO IILIIO3
ycrpoiicrsa. [lapamerp Gateway Binding — BbImajaonmii CIIMCOK C JIBYyMs 3HAYEHUSIMU:

e Control — mumo3 npussizan K unrepdeiicy CONTROL,
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e PTP — nurio3 mpusgasan K uHTepdeiicy PTP.

VeTpoiicTBO MOAIepPKUBAET TOJBKO OMWH AKTUBHBINA IIII03. BBIOODP HPUBSBKHU ITO3BOJISET
OIIPEJIEJINTD, Yepe3 Kakoil mHTepdeiic OyeT BBIIOJHATHCS MAPIIPYTU3AIUS CETEBOTO TpaduKa
110 YMOJIYaHUIO.

Hacrpoiikn naTepdeiica PTP MOXKHO H3MEHATH Ye€pe3 MEHIO Ha, JIMIEBON IaHeJu WiIum web-
unrepdeiic.

3.8.7. Hacrpoiiku LTC

Teneparop omnopubix cunxpocurnanos PSGP-2159(HS)(RR)obecnieunsaer dopmuposatue
HECKOJIbKUX OATaHCHBIX M HEOAJTAHCHBIX BBIXOJOB CHTHAJA JIMHEHHOTO BpemenHoro koma LTC
(cM. Tabuuiy 2).

YipapjieHue IapaMerpaMu CHI'HAJja OCYIIEeCTBIsSEeTCs ¢ Homolnpio naneinn LTC BKIIaJIKu
Settings (puc. 23).

LTC

LTC Format 25 fps v

LTC User Bits = SMPTE309M W

Puc. 23. Ilanens yupasnenns LTC

Bribop snauenus: kayposoit gacrorsl LTC ocymectsisiercst B mojie LTC Format. [locTymHbl
s Boioopa 29.94, 30, 25, 23.97 u 24 KaapoB B CEKYHIY.

Ilpumeuanne. st 1pobHBIX 3HaYeHn KaapoBoit dactorel LTC ucnonmbsyercst meTon (op-
MUPOBaHUsT TafiM-KO/[a C IIPOIYCKOM KaJpoB (Drop-frame timecode). D10 1103BOJIsIET MUHUMMU-
3UPOBATH HECOBIAJICHNE BPEMEHHOTO KO C PEAIbHBIM BPEMEHEM.

ITopsimok ucnonbzoBanus user bits 8 LTC MoxkeT OBITH CJI€TYIOIIIM:

e DDMMYYO00,
e DDMMYYUU,
e YYDDMMUU,
e SMPTE309M.

I'me DD — neub, MM — mecsrt, YY —roga, 00 — aysmu, UU — user bits, SMPTE309M — nopsiiok
caenoBanus omnpejensercs nporokosom SMPTE 309M-1999 «Transmission of Date and Time
Zone Information in Binary Groups of Time and Control Codes.

3.8.8. ®opmaT curHanoB CUHXPOHU3ALUN BUAEO

Bribop dpopmara anagorosoro cuaxpocurtasia «aépuoe mojeys BLACK A u BLACK B moxer
OCYIIIECTBJIATHCS C JIMIEBON MaHem Wik depe3 web-unrepdeiic ycrpoiicTsa.

Bananne dpopmaTta depe3 web-uHTEpdEIC BBIMOTHIETCS C TOMOIIBIO BBIIAJIAIOINIETO CIIUCKA,
pacCIoIoKeHHOTo Ha naHean Video Bkiaaku Settings (puc. 24).
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Video

BLACK A 62550 v

BLACK B 625i50 v

Puc. 24. Yupasnenne dpopMaToM BHACOCHHXPOCUTHATIOB

3.8.9. Kondurypauyus ycrpoiicTea

Ha manenn Configuration orobparkaroTcs mmapaMerpbl KOHQUIypaluu yCTpoiicTBa
(cm. puce. 25).

Wcrounuk cuuxpoHu3anyuu 3aa8Tcs mapamMerpom Sync Source. OH ompejiesiseT pexKiM CHH-
XPOHUBAINN BHYTPEHHUX YACOB PEAJLHOTO BpeMeHU. VICImoab3ys BBIIAIAIONINAN CIIICOK, MOXKHO
BBIOPATH OJUH U3 CJIEAYIOMUX UCTOYHUKOB: GNSS, PTP, min Free-running mym NTP Client.

Configuration
Sync Source GNSS v

1PPS Offset,ns | 0

Time Zone

Europe v
Moscow v
DNS Server 8.84.4
PSU single v
NTP Server 1 192.168.2.245
NTP Server 2 192.168.2.248

NTP Server 3 192.168.2.249

Puc. 25. Tlanens orobparkenust KOH(PUTYPAIIUA YCTPOURCTBA

B cTpoke Time Zone yKasbIBAeTCA TEKYIIUII 9aCcOBOI MOSIC OTHOCUTEIHLHO BCEMUPHOT'O KOOP-
nuaupoBanHoro spemeru UTC.

Anpec cepsepa DNS (Domain Name System «cucrema JIOMEHHBIX UMEH» ) 3aJIa8TCsI B 110JIE
DNS Server.

Y0661 06eCIeYnTh KOPPEKTHYIO pabOTy CUCTEMbBI IUArHOCTUKHU, B BBITAJIAIOIIEM crincke PSU
(Power Supply Unit) HeoO6xo/uMO yKa3aTh KOJMYECTBO YCTAHOBJIEHHBIX B YCTPOiCTBE OJIOKOB
MUTAHWS.

Jlnst yerpanenus morpemrHocTu dopmupoBanus curnasa 1PPS, cBs3annoro ¢ 3amepkioit
curHajia B kKabejie TOIK/IIOUEHUSI HABUTAIMOHHOI'O NpUEMHUKA, B moje PPS Offset BBOmuUTCS
3HAYEHMe 3aJIePXKKH B HAHOCEKYH1ax (ns).

IIpumeuanue. [lonpaska PPS Offset meiictByer u B pexkume PTP slave.
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Tounoe 3nauenue nonpasku PPS 0ffset jyist paborsl yerpoiicTBa B pexkume PTP slave mox-
HO ONpee/IUuTh ¢ ToMorbio curaasa GNSS. J[j1s1 9TOTo BBITOHAUTE CIeIYIOMNe JTeHCTBUS:

1. Bkuiounte pexkum PTP slave, BeiOpas B nosie Sync Source 3uatueHue PTP.

2. Honksmounre K ycrpoitictBy anternny GNSS u jgoxkurech IpuémMa CUIHAJIOB HABUTA-
[IMOHHBIX CITYTHUKOB.

3. Namensiite 3nadenue nonpasku PPS 0ffset, kaxKaplil pa3 mpuMeHss HOBOe 3HaUe-
HUe u KoHTpoupyd nojie Raw GNSS Offset ma Bkjajake Status. HacTpoiiky Bbimosi-
HsIfiTe 710 TeX 1op, Moka 3HadeHne Raw GNSS Offset He craHeT OGJIM3KUM K HYJIIO.

4. Tlocne zaBepienus nHacrpoiiku antenrny GNSS moxkHo oTkiounTts. [lonyaennoe 3una-
genne PPS Offset cienyer mcmosib3oBaTh pu padore ycrpoiictBa B pexkume PTP
slave.

IIpu pabore or NTP Client Bejenue BpemeHu ocyiectsisercs or BaenrHux NTP-cepsepos.
Anpeca cepBepoB ykasbiBatorcs B osisax NTP Server 1. .3 (manpumep, B opmare [P-ampeca mwin
JIOMEHHOI'O UMEHH, Takoro Kak "pool.ntp.org").

3.8.10. Bepcuu BcTpoeHHOro nporpaMmmHoro obecneveHus

s ycTpoiicTBa BBITYCKaIOTCA OOHOBJICHNS IIPOIPAMMHOTI0 ObecieueHN ], O3BOJIAIONIIEe PAC-
MIIPATE €ro (ByHKIMOHAIBHBIC BO3MOXKHOCTH U HCIPABATE HEJOCTATKH B paboTe. Y3HATH HOMeE-
pa BepcHil IIPOrpaMMHOI0O obecledeHHs, KOTOpbIe ceffdac yCTaHOBJICHBI B I'eHEPaTOpe, MOXKHO
Ha BKJIaJKe System web-unrepdeiica (cm. puc. 26).

NI e =el Version Information
System

Version 4.5.0-r3 (Jun 8 2023)
Bulld Id 221025

Frontend Verslon 4.1-r1 (Jul 05 2023)

System Time

Puc. 26. ITanenb orobpakeHusi Bepcuil porpaMMHOIO 0beciieueHnst

OT0oOpazkaloTCs BEpCUH CIEAYIONIX KOMIOHEHTOB MTPOTPAMMHOTO 00EeCITeIeHMST:
e Version — Bepcus IIporpaMMbl yIIpaBJIeHUs,
e Build ID — HOMEp COOPKHU IMIPOrPAMMHOIO ODECIIEUEHNSI,
e Frontend Version — HOMED BEpCHH II0JIb30BATEILCKOIO HHTEPdeiica.

Ilepexos K mpocMOTpPy 2KypHaJja COOBITUH OcyIlecTB/sieTcs KHONKON «Event log: Opens.
[MompobrocTu cmorpute B pazjene «3.8.11. 2Kypuas cobbituits Ha cTp. 28.
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3.8.11. >KypHan cobbiTuin

Ha Britajike System web-uarepdeiica nHaxourcst KHotika Event log: Open, KOTOpasi OTKPbI-
BaeT Jisl IIPOCMOTPa YKypHaJ coObITHil (M. puc. 27). B KypHase perucTpupyrorcsi coObITHs,
omubKu, "HOOPMAITMOHHBIE COOOIICHUS U IPEJLYIIPEK ICHUSI.

‘EVENT

- Events Archive Settings
LOG | i Sl

Last entries (total entries are 539)

10.08.2026 13:27:47 State PPS lock (Offset: -8 ns)

10.08.2026 12:44:28 State PPS Realign

10.08.2026 12:22:05 GNSS 3D-fix location and accuracy satellites data
10.08.2026 12:22:01 GNSS Not 3D-fix mode

10.08.2026 12:19:39 State NTP time is valid

10.08.2026 12:19:39 NTP '0 " - PPS (pulse per second) peer
10.08.2026 12:16:29 GNSS 3D-fix location and accuracy satellites data
10.08.2026 12:16:27 GNSS Not 3D-fix mode

10.08.2026 12:14:35 NTP

Puc. 27. 2Kypuas cobbrruit

Ha rnaBmoit Bkitajike Events orobparkaiorcs nocieaue 20 3anuceil B XKypHaJIe.

TlonHOCTRIO TTOCMOTPETH >KypPHAJ MOYXKHO Ha BKJIaJIKe Archive. Tam ke HaxomuTcst GUIBTP
COPTUPOBKHU s y/I00HON HABUTAIUU 110 XKYPHAJTY.

Ha Bkyasike Settings MOXKHO yKa3aTh 4aCOBOII ITosic oToOparkeHns BpeMeHu cobbiTuii Device
(gacoBoit nosic 6sioka) uiau Local (dacoBoii mosic koMmmbiorepa). Takzke Ha 3TON BKJIAKE MOKHO
COXPaHUTD 2KypHAaJI.

3.9. NcTOYHUKM CUMHXpOHU3aALUN

YerpoiteTBo HoiepKuBaeT paboTy ¢ pasjndHBIMA UCTOYHHKAMU cHHXpoHu3anuu. Crocod
BBIOOpA MCTOYHUKA CHUHXPOHMU3AIUU NPUBEIEH B pasueire «3.8.9. Kondurypamus ycrpoiicrBay
Ha cTp. 26. B HacTosimmem pasese mpuBegeHbl TepedeHb U OMMMCAHNE NCTOTHIKOB CHHXPOHU3AINN.

3.9.1. CunxpoHusauus ot GNSS

B pexume GNSS n1j1s1 BesieHUST 1aCOB UCIIOIb3YEeTCsI OIIOPHbIM CUTHAJI TOYHOT'O BPEMEHHU, TIepe-
JaBaEMbIil CIIyTHUKOBBIMU PaIUOHABUTAIIMOHHBIMY CHCTeMaMU. JIaHHBIM HCTOYHUK CUHXPOHU3a-~
[IUU SIBJISIETCA OCHOBHBIM IIpU paboTe ycTpoiicTBa B mrarHoM pexkume. [logpobuocTu mpuBeseHb
B paszgene «3.6. Pabora B mrrarHOM pexkmMes Ha CcTp. 17.

IIporpaMma yipaBsjieHusi aBTOMATHYeCKN HacTpauBaeT pexkuM Time Mode GNSS-npuémuuka.
[Ipu 3amycke mporpaMma MMpoBepsieT TEKYIIWil peXKuM NpueMHuKa. Ecim dukcnpoBaHHbIE KO-
OPJWHATHI €IE He OIPEJIeJIEHBI, TTPOrPaMMa 3aIlyCKaeT MpoIleaypy Survey-In co ciaeayionmuMu
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VCJIOBUSIME 3aBEPIIeHNUsT: ITPOI0IKATEIFHOCTh HabmoaeHns He MeHee 1800 ¢ u Tpebyemast TOU-
HOCTB onpefesienns koopanaaT 50000 M.

[Tpu mHacTpoiike nporpamma KoHTpoaupyer orBeThbl ACK/NAK GNSS-npuémunka u mocjie Taim-
ayTta moBTopsieT 3ampoc. Konduryparus Time Mode mpuMeHsieTcss TOJBKO K OIEPATUBHON ITaMsi-
Tu npuéMHuka u He coxpansiercs Bo Flash- wim BBR-namsaru. [T/ I-perynsrop kanama GNSS
HaYMHAET PabOTy IOcje mepexoia pexkuma B cocrosinne fixed. Pyunas mactpoiika Time Mode
C TIOMOIIIBIO IIPOrPAMMbI U-Center P IITATHON SKCIIyaTaluu He TpedyeTcs.

Bunmanue

[Tocse mepemernerunst GNSS-aHTeHHBI HEOOXOIUMO BBIKJIIOUUTH U CHOBA BKJIIOUUTH YCTPOii-
crBo. Vcmosib3oBanne KOOPJAWHAT, OMPEIETEHHBIX IS IMPEXKHEro I0JIOYKEHUsI aHTEHHBI,
MOXKET IMPUBECTH K CHUYKEHUIO TOYHOCTU CUHXPOHUIAIIAN.

3.9.2. Pab6ora B pexume PTP

IIpu BBIOOPE B KadecTBe MCTOYHMKA PTP CHHXDOHUBAIUS BPEMEHN OCYIINECTBJIAETCS depe3
cerb Ethernet or cepsepa Tounoro Bpemenu o nporokosy PTP (Precision Time Protocol).
Yerpoiicrso paboraer kak kianent (PTP slave) u nosydaer MeTKH BpemeHu or BrerrHero PTP-
Macrepa.

Ha nanesin PTP Settings (CM. puc. 28) BKJIaJIKA Settings BbIBOJNTCH MHMOPMAIMS O Ha-
crpoiikax nmporoxkoia PTP.

PTP Settings

Profile SMPTE-2059 v

Unicast Master

sync Mode Two step v
Domaln 127

Priority 1 127

Priority 2 127

Announce Interval, 1/4 W
s

Sync Interval, s 1/8 w
Delay Interval, s 1/8 W
Delay Asymmetry, 0

ns

PTP PTP Restart

Puc. 28. Tlanens nacrpoiiku PTP
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C mOMOIIbIO BBITAIAIOIIETO CIUCcKa Profile ocylecTBIsieTcsl BBIOOD OXHOIO M3 CJIELYIOIIIX
npodwuieit PTP:
e Enterprise — ocuoBHoil pabounit mpodpuis PTP,
e SMPTE-2059 — npoduib JIJjisd CHHXPOHUZAIMH MYJIbTUMEINAHBIX CUCTEM,
e G.8275.2 — mpoduab TOYHON CHHXPOHU3AINN (Pa3bl U BPEMEHH.

Hna ykazanuga [P-anpeca ncrounuka curaajia BpemenHoi cuaxponusaruu PTP cayxut nose
Unicast Master. Ecium Tpebyercs yka3aThb HECKOJBKO aJIDECOB, 3AIIUIIUTE MX 4YepPe3 TOUYKY C
sangaroit. Hampumep: 192.168.0.2;192.168.0.3.

IIpumeuanue. [lose Unicast Master aKTHBHO TOJIBKO JJIsT ICTOUYHUKA CHUHXpOHU3AINI PTP
(em. pasgen «3.8.9. Koudurypanust ycrpoiictBasHa crp. 26) u npoduis G.8275.2.

C mnowmorpio  BbIIAAIONEr0 crucka SyncMode BbIOMpaeTcs PEKUM CHHXPOHUBAIWH.
One step — BpeMeHHas METKa BCTPAUBACTCS HEIIOCPEICTBEHHO B OCHOBHOE coobienue. [loaxomut
JIJISE YCTPONCTB € allllapaTHON MOIEPKKOM 9TOTO pexKuMa U 0DecIiednBaeT HU3KUE 3aJIEPKKU.
Two step — MeTKa BPEeMEHU OTIIPABJIAETCA OTIACIbHBIM cOObIeHneM 1ocje ocuoBHoro. [Ipumensi-
ercs, ecau One step HemoCTyeH win TpebyeTcs 6oJiee BICOKAsT TOYHOCTDh CUHXPOHUBAIINH.

ITapamerp Domain mozBoJisier yka3aThb HoMep PTP-nomena mjis yerpoitcrsa. Jomen PTP —
9TO YHCJIO, KOTOPOE MIAEHTUMUIUPYET I'PYIILY YCTPONCTB, B3aUMOJIEHCTBYIONINX JAPYT € JAPYTOM.
Benombie n Bejgymme ycTpoiicTBa JOKHBI HAXOAUTHCsT B omHOM nomeHe PTP, urober mmersb
BOBMOXKHOCTb CHHXPOHU3UPOBATHCS APYT ¢ aApyrom. Jlomen 0 siBsieTCst TOMEHOM IO YMOJTIAHHUIO,
a JloMeHbl 1, 2, 3 3ape3epBUPOBAaHbI B COOTBETCTBUY CO CIEIU(pUKAIMEN TPOTOKOJIA.

Priority1 m Priority 2 — 3TO IleJI0YNCICHHBIC 3HAYCHUS, KOAUPYIOIINE IEPBUYHBIN U BTO-
puaHbIl mpuopuTeThl y371a PTP B cern.

Announce Interval MO3BOJISIET HACTPOUTH WHTEPBAJ OTIPABKH CIEIMUAJBHBIX Announce-
coobrmennit. VMcmonb3yst 9T coobInenusi, BeAyInue 9achl cOOOIAIOT BCEM JPYTUM yCTPONHCTBAM
CETH, YTO OHU KUCIIPABHBI U MIPEIOCTABJIAIOT HH(MOPMAIINIO O TEKYIIEH MOrpenHocT ux (MyHKIIN-
OHMPOBaHUs. YCTAHOBKA MHTEPBaJa BpeMeH! (DUKCUPOBAHHAsS U MOXKET IIPUHUMATH CJIE/YIOIIIe
3HAYUEHUs BbIpaXKeHHbIE B ceKyHmax: 2, 1, 1/2, 1/4, 1/8.

ITose Sync Interval 3amaéT WHTEPBAT OTIPABKU SYNC-TAKETOB.

[Tapamerp Delay Interval 3amaér untepsas oTipasku naketoB Delay Request. Coobienus
Delay Request ncnonibayrorest a5 pacuéra 3aaepxkku nepeaaan coobrnerus PTP B onay cropomny.

YcraHoBKa BpeMeHHBIX HHTEepBaJioB Sync Interval u Delay Interval ¢pukcupoBaHHAS U MO-
JKeT IPUHUMATDH CJeIyIolne 3HaveHus BbIpaykKeHHble B cekymmax: 1, 1/2, 1/4, 1/8, 1/16,
1/32, 1/64, 1/128.

ITosie Delay Asymmetry, ns npejHa3Ha4YeHO I KOMIIEHCAIIMN PA3HUIIBI 38 I€PXKEK PACIPO-
crpanenunss PTP-niakeToB B npsMoM U 00paTHOM HAIPABJIECHUSX. JHAYEHUE 33a€TCS B HAHOCE-
KYHJIaX 3HAKOBBIM IeJIbIM ducjioM. 3HadeHne 0, yCTAaHOBJIEHHOE 10 yMOJIYaHUIO, COOTBETCTBY-
eT OTCYTCTBHUIO KoMIleHcaruu. [lapamMeTp pekomeHIyeTcss HACTpamBaTh Ha BEIOMOM yCTPOICTBE
PTP (slave/client): mosiokurenbHoe 3HAUYEHHE YKA3bIBAET, YTO IYyTh OT BEJYIIEr0 yCTPOHCTBA
(master/server) K BeJIOMOMY JITHHHEE, OTPUIATEILHOE 3HAYEHNE — YTO JJINHHEE OOPATHBII Iy Th.

B mmxmueit vactu nmanenn pacnosoxkena KuHomnka PTP Restart. [Ipm HaxkaTum KHOIKYM OTKPBI-
BaeTCsI OKHO TOTBep K Ienns Restart PTP?. s nepe3amnycka Haxkmute KHONKY OK. [Tepesamyck
ptp He IPUBOJUT K Iiepe3arpyske ycrpoiictsa. [iisi Beixojia 6e3 mepesalrycka HaXKMUATE KHOIKY
Cancel.

IIpumeuanne. Knonka PTP Restart He mpuMeHsIeT HECOXPAHEHHbIE U3MEHEHUS TapaMeT-
poB. ljist mpuMeHeHUs MU3MEHEHHBIX [IapaMeTPOB CHadaja HAaXKMHUTe KHOUKY Apply B BepxHeii
JacTU BKJIAJKHU Settings, 3aTeM Npu HEOOXOIMMOCTH BbINOJIHUTE epe3amnyck PTP.
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3.9.3. Pabota B pexume Free-running

CUHXPOHU3AIIMIO OT BHEIHUX WMCTOYHUKOB MOXKHO OTKJIIOYUTb, YCTAHOBUB DPEXKUM
Free-running (aBroHoMHas pabora). B arom pexxume popMupoBaHue BbIXOIHBIX CUTHAJIOB OCY-
IIECTBJISIETCS OT BCTPOEHHOTO BBICOKOCTabmibHOrO KBapieroro rereparopa OCXO. TounocTb
yAep2KaHus OIPeIesaeTcs IapaMeTpaMu BHYTPEHHErO reHepaTopa U BpeMeHeM PabOThI yCTPOLi-
CTBa B PEKUME CUHXPOHU3AIUH OT BHEITHUX UCTOYHUKOB.

Bunmanue

Ilepeni mepexonom B pexkum Free-running ybeiaurech, uro Ha nanesun Holdover mose
Ready umeer 3HaueHue Yes. [iist mosiHOTO 00y UeHus aaropurma Tpedyercs 48 gacoB Helpe-
PBIBHOI'O HaKOILJIEHUA NPUTOJHBIX JaHHBIX ITOCJIE IIOJIyIC€HUA CUTHAJIA Lock.

3.9.4. Pa6ora B pexxume NTPClient

IIpu pabore B pexkume NTPClient BesjeHue BpeMeHU OCyIiecTBigeTca oT BHemmHux NTP-
cepBepoB. Arpeca cepBepoB YKa3bIBaloTcst B ToJistx NTP Server 1. .3. TouHOCTh CHHXpOHU3AINN
B JIAaHHOM DPEXKMME 3aBUCHUT OT KadueCTBa COEJIMHEHUS C CEPBEPAMU U CETEBON 3a/IePyKKHU.

IIpumeuanune. Cunxponunsanus B pezkume NTP Client mMoxKeT 3aHSATH OoJiee daca, B 3aBUCH-
MOCTH OT KAQIeCTBa COeJMHEHUS C CEPBEPAMHU U CETEBOI 3a/1ep:KKU. PeKOMEH/1yeTcst UCII0JIb30BaTh
uanéxkusie NTP-cepBepnt st onTuMaIbHON TOTHOCTH.

3.9.5. BepeHue ot SyncE

IIpunmun neiicrBust SyncE 3akiiodaercss B Iiepejilade OIOPHOI YacTOThI Ha (DU3MYECKOM
yposue Ethernet or Buemnero cunxponnoro Ethernet-ucrounuka. I1pu sTom SyncE obecnieqnBaer
CUHXPOHUBAIINIO 10 YaCTOTE, HO He IepeIaéT NH(OPMAIIUIO 0 BpeMenu cyTok. Pexxum SyncE peko-
MEHJIyeTCd UCIONIb30BaTh IIOCIIE IPEABAPUTE/IBHON CHHXPOHU3AINT YCTPORCTBA OT BHEITHETO BbI-
COKOTOYHOT'O UCTOYHUKA BpeMenu, Harmpumep GNSS mym PTP. [l CHHXPOHU3AIUN UCIIOIb3YEeTCS
nopt PTP. Ilociie 3T0ro MOXKHO HEPEKIIOYUTH YCTPOICTBO Ha BeJleHue or SyncE juis jasibHedinero
[IOJIJIEPYKAHUS] CHHXPOHU3AIUHU 110 YaCTOTE OT BHENIHEro cHHXpOoHHOrO Kthernet-mcrounuka.

IIpnmeuanne. Vcrounuk cuaxponusaiuu SyncE mosmken 6bITh BBICOKOCTAOUIbHBIM. B mpo-
TUBHOM cJIy4dae Ha naneju Lock Status Bkilaaku Status me nogasurca curtall Lock SyncE, no-
CKOJIbKY BHYTPEHHUI BBICOKOTOUYHBIN I'eHEPATOP HE CMOXKET IOJCTPOUTHCSI.

3.9.6. BepeHue ot Ext 1PPS

Pexxum Ext 1PPS pekoMeHIyeTCs HCHOJIB30BATL IIOCJE IPEIBAPUTEIHHON CUHXPOHUIAIIMI
YCTPOHCTBA OT BHEINIHErO BBICOKOTOYHOIO MCTOYHUKA BpeMenu, Hampumep GNSS waum PTP. Ilo-
CJIe 9TOr0 MOXKHO IIEPEKJIIOYUTL YCTPOUCTBO Ha BeJeHue OT BHemllHero curuaJia 1PPS, noganHoro
Ha BxOJ 1PPS, Jijid JlabHENIEro NojAepKaHnusl MKaJIbl BDEMEHN.

3.10. Pabora ycrpoiictea B pexume PTP-knuenta (PTP slave)

Ieneparop onopueix cuaxpocurnanoB PSGP-2159(HS)(RR)mozkeT ocyimecTBisTh CHHXPOHNU-
3aruio Bpemenu 1o rnporoxkosry PTP ot ucrounuka Bepxuero yposusa PTP Master.

Baumanwue. [Ipu pabore ycrpoiicrBa B pexkume PTP-kinenTa, mapamMerpbl HACTPOWKHT TPO-
TokoJsia PTP nmoikubl coBniayiats ¢ HacTpoiikamu PTP-macTepa.
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s mepexosia B 9TOT pesKUM paboThI B 1oJie Sync Source BKJajku Configuration B Kade-
CTBe MCTOYHVKa cuaxponn3anuu ykaxkure PTP (cm. pazmen «3.8.9. Kondwurypanus ycrpoiictsas
Ha cTp. 26).

IIpu manuawum B cetn mcTovHUMKa cuuxponusarun naaukatop PTP ropur 3enéubiM miBeToM
(cm. puc. 14).

3.11. MapameTtpbl PTP gna peanusaunun npocduneii IEEE1588, SMPTE-2059 n
G.8275.2

B rabaume 12 mpeacrasieHbl mapaMeTphbl HacTpoeK mporokosaa PTP amst paborsr ¢ mpodu-
sisimu TEEE1588, SMPTE-2059 u G.8275.2. [logpobrocTu cM. B pasiene «3.9.2. Pabora B pexxume
PTP» ma ctp. 29. Ilapamerpbl MO/KHBI OBITH YCTaHOBJIEHBI Kak i paborel PTP B pexxume
cepBepa, Tak u Jjisi pabOThl B PEXKUME KJIMEHTA.

Tabaumna 12. [Tapamerpsr PTP ans npoduneit IEEE1588, SMPTE-2059 u G.8275.2

Cnernudukaius

ITapameTp

IEEE1588 | SMPTE-2059 | AES67 | G.8275.2
Profile Enterprise | SMPTE-2059 Enterprise | G.8275.2
Domain 0 127 0 44
Announce Interval, cex 1 1/4 1 1/4
Sync Interval, cex 1 1/4 1/8 1/16
Delay Interval, cex 1 1/8 1/8 1/16

3.12. lMopsgok akcnayaTauun npubopa c asyms b6i1okamu nuTaHms

B crammaprHoil KOMIIJIEKTAIMK MeHEPATOPa YCTaHABINBAETCH OJuH OJIoK nurtanus. [Ipu 3a-
Ka3e yCTPOICTBA ¢ PE3EePBHBIM IIUTAHKEM, 0OECIIEUNBACTCsI YCTAHOBKA BTOPOTO (IyOJIMPYIOINIEro)
HCTOYHUKA TTUTAHUST C BO3MOXKHOCTBIO «IOPSIIEr0» IEPEKJFOUeHNsT HEIIOCPEICTBEHHO B IIPOIIECCe
paboThI.

IIpu oTkaze ocHOBHOrO OJIOKA pPE3EPBHBIN OJOK MOJACT JIEKTPOIMUTAHNIE aBTOMATHYIECKH,
obecrieunBasi pabory npubopa. OTkazaBiunii 6JIOK MUTAHUST MOYKHO CHATH U 3aMEHUTH Oe3 repe-
pbiBa B sKcITyaraiuu ycrpoiicta. [logpobnoctu cmorpute B paszerne «3.12.2. Topsuas 3amena
O/I0Ka MUTAHUS» Ha CTP. 32.

3.12.1. CocTtosiHne 6,10K0B NUTaHUSA

Cocrosinne 6JI0KOB MATAHNST MOYKHO KOHTPOJUPOBATH C MOMOIIBLI0 web-uarepdeiica. Undop-
Marnust oTobpazkaercst Ha maHesn Diagnostic Bkiajku Status (cm. puc. 29).

Hewucnpasuoctu 6/10k0B nuTanust (PUKCUPYIOTCS B KypHaJe coobiTuii. Paborta ¢ KypHaaom
ommcana B pazguene «3.8.11. 2Kypnasn cobbrrmity Ha cTp. 28.

3.12.2. lTopsiuas 3ameHa 6n10ka nNuTaHUsA

DTa [poIie/Iypa OIUChIBAET 3aMeHy 0JI0Ka MUTaHus TPUOopa BO BpeMsi paboTwl. Jisi ropsiueit
3aMeHbI 6JI0KA MUTAHUSA BBIIOJHUTE CJIEIYIONINE TeHCTBUS:
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PsSU1 Ok

PSU 2 Mot installed

Puc. 29. ITanens oTobparkeHust COCTOAHUST OJIOKOB MATAHWS

1. C IIOMOIIBIO COOTBETCTBYIOIIEI'O BBLIKJIIOYaTEJIA «Power» oTkjrounTe IIHUTaloIee Ha-
nIpdzKeHne OT ITo/JIezKallero N3BJICYCHUIO UJIN 3aMEHE 0JIOKa, ITNTaHMNSI.

2. CHuMuTE JUMEBYIO TAHE b, BBHIKPYTHB (DUKCHPYIONTNE BUHTHI. BIoKN muTaHms pas-
MEIIAIOTCA C JICBOM CTOPOHDI.

3. Jlnst n3Biaedenus: GJI0Ka MUTAHUST OTBEPHUTE BUHTHI KPEIJIEHUS] U BBITSHUTE OJIOK
MMUTAaHUS 38 CKOOY.

4. YcraHOBUTE HOBBII OJIOK IUTaHUsI, BBITOJHUB OOPATHYIO IIOC/IEI0BATEIbHOCTD JIeii-
CTBUA.

5. ¥Ybeqnurech, YTO MHJIMKATOD YCTAHOBJIEHHOI'O OJIOKA ITMTAHUs MMeeT 3eJIEHOEe CBede-
HUE.

3.13. KoHdmrypauyms annapaTHOI 4acTu reHepaTtopa

YerpoiicTBo 1M03BOJIsIeT H3MEHUTH KOH(MUrypamuio Beixoaubix curaaaos LTC u 10 MI'n. Pe-
KUM pabOThI BBIXOIOB YKA3BIBAIOT C IIOMOIIBIO IEPEMBIYEK, PACIIOIOKEHHBIX Ha, OCHOBHOM ILIaTe
ycrpoitcrBa. YToObI MOJIYYUTD JTOCTYII K OCHOBHOM ILjIaTe, HEOOXOINMO OTBUHTUTL 6 BUHTOB KpeIl-
JIEHUSI BepXHeil KPBIIIKU KOPITyCa U CHSITH e€.

3.13.1. Bbibop copmbl curtana 10 My,

Ilepembruku  X26, X28, X29, X30 mno3BOAI0OT BbIOpaTh (OPMY BBIXOJHOIO CHI'HAJIA
10 MI'p (puc. 30). YcranoBuTe mHepeMbIUKy B TOJIOKeHHE 1-2 JJIs 3aJIaHusl HOPMAJbHO-
IPAMOYTOJILHOHN bopMbl curHasa. UTobsr BeiOparh dopmy curuana 10 MI't — cunycounma, ycra-
HOBUTE MEPEMBIUKY B rojioxkenne 2-3. [lo ymMosrqaHuio mepeMbrdaka CTOUT B HOJIO2KEHUU 2-3.

SINE

X26

-]
=
N
- o
=
S
o~
|

2-3 18 MHz

RI5OL__—— 'poo;

R165p=—

Puc. 30. Ilepembruku X26, X28, X29, X30 Boibopa dhopmbl curaasaos 10 MI'

Ha puc. 31 mpencraienbt Boixogabl 10 MI'Tp u cooTBeTCTBYIOIIME MM ITEPEMBIYKU BHIOOpA
dopMBI cuTHAIA.
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1 3 10Ml'y | lMepembivyka
1 X28
2 X26
3 X30

2 4 4 X29

Puc. 31. Boeixoapr 10 MI't 1 cooTBeTCTBYIOIHNE TIEPEMbBIUKN 33 aHus (DOPMBI CUTHAJIA

3.13.2. Bbibop pa3smaxa curHanos LTC

C nomorpio iepembraek X10 u X11 ocymecTBisercs Bpidop ypoBus curaaioB LTC mis neba-
JIAHCHOTO U GAJIAHCHOIO BBIXOJIOB COOTBETCTBEHHO (pHC. 32). YCTaHOBHTE COOTBETCTBYIOIILYIO I1€-
PEMBIUKY B IOJIOXKeHHMe 1-2 7Jis1 moJiydenns ypoBHs curtasia 2B. Ilomoxkenune mepembraknm 2-3
ycTaHaBuBaeT ypoBeHb curtasia 1B. Ilo ymomuannio obe mepeMblakn CTOSIT B MOJIOYKeHUH 1-2.

S Qgﬁ R88 R102
c28e [™H][s= W a)

. e X11
2 2V LTC B

12-3 1VLICB
" %

— ' m
b —

Puc. 32. Ilepembraku X10 u X11 BeiOOpa yposaeit curnaios LTC

3.13.3. Bbibop uHTepdeiica koHdurypuposanus npuémuuka GNSS

Koudwurypuposanne npuémunka GNSS ¢ moMoImpio mporpaMMbl U-center MOXKeT OCYIIECTB-
JIIThCSL 4depe3 ofuH u3 jByx uHTepdeiicoB: RS-232 unu Ethernet. Bwuibop maTepdeiica ocy-
IIECTBJIACTCA IIOJIO’KEHUEM IepeMblYKM X31, pacIojIo;KeHHOI Ha OCHOBHON ILIaTe yCTPONHCTBa
(cMm. puc. 33).

O[o[0] RS232
(O|C|O]| Network

Puc. 33. Ilepembruka X31 Boibopa unrepdeiica KOHDUTYPUPOBAHUS

YcTaHOBUTE TEPEMBITUKY B COOTBETCTBYIOIIEE TTOJIOXKEHHNE B 3aBUCUMOCTH OT UCIOJIB3YEeMOTO
naTepdeiica:
o [lonoxenue 1-2 — s koudurypuposanus depe3 uarepdeiic Ethernet,
e Tlomoxenue 2-3 — Jjisd KOH(MUrypupoBaHus depe3 uarepdeiic RS-232.

Ilo ymomyanuio nepeMbruka X31 ycTaHOBJIEHA B IOJIOKeHHeE 1-2.
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3.14. Py4Has ycTaHOBKa BpemMeHu

YerpoiicTBo HojepKuBaeT (PyHKIUIO PYUIHON CHHXPOHU3AIUN BpeMeHu. dToObl yCTAHOBUTH
BpEMsI, UCIOJIb3Yd JIaHHBbIE C KOMIIBIOTEpa, Iepeiiure Ha BKJIAJAKYy System. Ha manenu Other,
HaxkmuTe KHONKY From PC (cm. puc. 26). ITocsie sToro mporpamma aBrOMATHYeCKH YCTAHOBUT
BpeMsI YCTPOICTBa B COOTBETCTBUU C TEKYIIUM BPEMEHEM KOMIIBIOTEDA.

3.15. YnpaBneHue Ge3onacHOCTbIO

Bammra ycTpoiicTBa 0T HECAHKIIMOHUPOBAHHOIO JOCTYIIA OCYINECTBIIAETCS ¢ TIOMOIIBIO Tapo-
JIsL.

YcraHoBKa U CMEHa 1apoJist IpOou3BOAUTCs Ha manesm Change Password (puc. 34), KoTopast
pacroJioyKeHa Ha BKJajike System web-unrepdeiica (em. puc. 15).

Change Password

New Password =~ | =eseees

Confirm Password seenens

Puc. 34. Ilaness ycTaHOBKM U CMEHBI MTAPOJIS

Bsenure nOBBIIT mapoab B cTpoke New Password. IloaTBepauTe BBeAEHHBLIN HApob B IMOJE
Confirm Password. Eciiu BBenéHHBIE B IIEPBOM U BO BTOPOM IIOJISIX ITAPOJIH COBIIAJIAIOT, KHOIIKA,
Set craner akTuBHON. Haxkmure €€, 94T00BI OATBEPIUTH CMEHY CTAPOrO MAPOJIs Ha HOBBIN.

IIpumeuanne. [lonsa New Password u Confirm Password MOryT OBITH IIYCTBIMU.

3.16. BoccTtaHoBneHne 3aBOACKUX HACTpPOEK

C momormpio kuormok LEFT mm RIGHT mHa JmmeBoit manesn (puc. 9) ycTpoiicTBa BeIOEpHTE
nyHKT MeHIO Set Factory Defaults (puc. 35).

Puc. 35. MeHto BocCTaHOBJIEHUST 3aBOJICKIUX HACTPOEK

Haxxmure xuonky ENTER u BbiOeputTe YES nj1st BO3BpaTa yCTPOHCTBA K 3aBOJACKUM HACTPOI-
KaM. /o anTech, moKa yCTPOMCTBO Mepe3arpy3uTcs u OyIyT BOCCTAHOBJIEHBI 3aBOJICKIE HACTPO-
K.

TTocite copoca nactpoex maposb u IP-anpeca OymyT nMmerh 3HaYeHUsI, yKa3aHHble B TaOI. 13.
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Tabauna 13. 3aBojcKue yCTaHOBKI

BesonacHocTnb

ITosb3oBarens | admin

[Taposn*

Koudwurypaiius JIoKaJbHON ceTu
Control / CDN | 192.168.0.209,/24
LAN 169.254.0.209/24

* mycroe 1oJie

3.17. YpanéHHas nepe3arpy3ka yCTpOWCTBa

Korjia yerpoiictBo HaxonuTcst 3a npejieaamu GU3NIecKoii JJOCTYIIHOCTH U HET BO3MOXKHOCTH
BBIIIOJIHUTH II€pPe3arpy3Ky yCTPOWCTBa Ha MeCTe, BBl MOYKETe OCYIIECTBUTH €€ yIAJIEHHO Uepe3
web-unTepdeiic.

J17151 9TOr0 MOAKITIOMNTECH K BCTPOEHHOMY Web-cepBepy 1 HaskMuTe KHOIIKY Reboot, KoTopast
pacrosiokeHa Ha nasen Other Bkiaaku System (cMm. puc. 26).

Jlox qurech, MoKa yeTpoiiCTBO CHOBA BKJIIOUUTCS W YCTAHOBUTCS COEJMHEHHE.

3.18. Peanusauyus npotokona SNMP

Teneparop onopubix cuaxpocurnanos PSGP-2159(HS)(RR)nossosier nosb3osaresto cetu
yAAJIEHHO KOHTPOJIMPOBATH IapaMeTpbl paboThl ycrpoiicTBa 1o mnporokoiay SNMP vl v2e, v3.
st 9TOM TIesIn MOXKHO HCIOJIB30BATDH JIIOObIE MIPOrPaMMHbBIE CPEIICTBA, paboTaromiue ¢ yKa3aH-
HBIMU BEPCUSMU ITPOTOKOJIA.

Bce nepemennbie crpynnuposanbl B BeTke 1.3.6.1.4.1.52035.11. Ilepevenn 4ucCI0OBBIX UJIEHTHU-
dbuxaropos OID (Object Identifier), mosepkuBaeMbIx ycTpoiicTBOM, IIpejicTaBiieH B Tabuuie 14.
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Tabuuna 14. Unenrudukaropsr oobekros (OID)

Nma Tun
OID . Hoctyn Onucanue
IepeMeHHOM’ | JaHHBbIX
1.3.6.1.4.1.52035.11.1 | device name String R Hazsanwme ycrpoiictsa
CuHXpOHU3AIUsI CILy THIKOBOTO
1.3.6.1.4.1.52035.11.2 lock GPS Integer R MIPUEMHUKA:
1 —ecrtb, 0 — HET
C : NTP- :
1.3.6.1.4.1.52035.11.3 | lock NTP | Integer R HHXPOHIBATIA ceppepa
- 1 - ectp, 0 — HET
CunxpoHu3aIys reaeparopa
1.3.6.1.4.1.52035.11.4 lock PPS Integer R OMOPHO YaCTOTHI:
1 - ectp, 0 — HET
HeuncnipaBrocts 6J10Ka nuTaHust:
1.3.6.1.4.1.52035.11.5 | alarm PSU Integer R
- 1 - ectp, 0 — HET
Cpe/iHee 3HaUEHUE PACCOTIACOBAHUS
1.3.6.1.4.1.52035.11.6 pps_ offset Integer R OTIOPHOT'O MUCTOYHUKA IACTOTHI
u PPS, mC
CpelHEKBaIpATUIECKOE OTKJIOHEHUE
1.3.6.1.4.1.52035.11.7 | pps_stddev Integer R paccorjacoBaHus OIIOPHOTO
ncrounuka 9actorel u PPS, e
3
1.3.6.1.4.1.52035.11.8 | ptp delay | Integer R aAeprca Hepedarti
- coobrmenwuit o ceru st PTP, mc
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3.19. REST API

REST API — mpocroit crnocob opranu3anuu B3auMOJEHCTBUSI C CHUHXPOTEHEPATOPOM.
API-pyHKIMK MTO3BOISIOT yIaJEHHO KOHTPOJUPOBATH apaMeTpbl paboThl yCTPOHCTBA ¢ MTOMO-
mpio REST (Representational State Transfer) sampocos.

[Tonyyenne mHdOpPMAIMM O COCTOSIHUU YCTPOMCTBA OCYIIECTBJISIETCS C IOMOIIBIO 3allpoca
tunia GET. Uneatuduxarop pecypca comepxurcs B URL.

GET http://192.168.2.247/api/status

HTTP-xon orera npu ycmermuoit onepanuu: 200. [Ipu sTom BO3Bparaercsa pecypc B ¢hop-
mare JSON-moKyMeHTa.

[Ipumep orBera Ha 3anpoc GET

1 {

2 "diagnostics": {

3 "alarm_psu": {

4 "last_change_time": 1646888741,
5 "value": 0O

6 }

7 },

8 "lock_status": {

9 "gps": {

10 "last_change_time": 1670834532,
11 "value": 0O

12 },

13 "ntp": {

14 "last_change_time": 1670834532,
15 "value": 0O

16 },

17 "pps": {

18 "last_change_time": 1670834532,
19 "value": O
20 }
21 },
22 "sync_monitoring": {
23 "pps_offset": O,
24 "pps_stddev": 0,
25 "ptp_delay": O
26 }
27 }

Ormmcanne moseit JSON-00bEKTOB U TaHHBIX IPEICTaBIeHO B Tabsmie 15.
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Tabaumna 15. Onucanne o6bexkTos JSON

Nma

ITapameTp Onucanune
JSON o6mbekTa

HeucnpasaocTs 6J10Ka TUTAHUS:
) ) value
diagnostics alarm_psu 1 - ectp, 0 — HET

last change time* | Bpems nmocsiennero namenenust

CuHXpOHU3AIMSI CIIy THUKOBOI'O
value

gps npuéManka: 1 — ectb, 0 — HET

last change time™* | Bpewms mocieaero nsmenenus

lock status Cunxponnzarust NTP-cepsepa:
value

ntp 1 - ectn, 0 — Her

last change time* | Bpems nmocsennero uamenenust

CuHxXpoHU3aIMsI PeHepaTropa
value

pps omopHOi yacToThl: 1 — ecTh, 0 — HET

last change time* | Bpems mocyieanero nsmenenus

Cpe/iee 3HAYEHNE PACCOTTIACOBAHMS
pps_offset | value

L. OIIOPHOI'0 UCTOYHUKA 4acTOThl U1 PPS
sync__monitoring

CpeHeKBaIpaTUIecKOe OTKJIIOHEHHE
pps_stddev | value paccorjiacoBaHusl OTIOPHOIO UCTOYHUKA

gacTtoTsl 1 PPS

3aiepKKa, Imepegadn CoOOIIeHmit
ptp_delay | value

cuaXpoHn3annu Bpemenn mo PTP

* Bpems B dpopmare UTC

3.20. MoHUTOpUHI cocTosiHUSA C Nomoulbio cuctembl Prometheus

Yerpoiicrso PSGP-2159(HS)(RR) npegocraBiisier METPUKE COCTOSIHIST CHHXPOHU3AINN 1 18-
pamerpoB paboTsl BuyTperuero reaeparopa mo HT'TP B tekcroBom dpopmare Prometheus. Buemr-
Huit cepsep Prometheus nepuonuaecku onparmmBaer ycrpoiicTBo. XpaHeHre UCTOPUHU, [TOCTPOe-
Hue rpadUKOB 1 HACTPOUKA OIIOBEINEHUl BBIIOJHAIOTCS BO BHENIHEN cHCTEeMe MOHUTOPHUHIA.

Metrpuku JocTyiHb! 110 ajpecy http://<IP-agpec ycTpoiicTBa>:8082/metrics. s coopa
MeTpuK cepBepy Prometheus neobxomum cereBoit nocryn Kk TCP-tmopty 8082 ycrpoiicTsa.

Prometheus — 3To HabOp MHCTPYMEHTOB JIjIs CUCTEMHOI'O MOHUTOPUHIA U OIOBEIIEHUS O CO-
Oprrusix. On ussiekaer merpuku (metrics) yepes HTTP-BbI30BbI K 38/[aHHBIM KOHEYHBIM TOUKAM,
yKa3aHHBbIM B KOoHurypanuu. [To srum ajgpecam ¢ onpesieI€HHbIM UHTEPBAJIOM BPEMEHH CYUTDI-
BalOTCH JIAHHBIE U3 IeJIeBOro oobekTa. Iloydennble 3HaUeHNsI CHAOXKAIOTCS METKON BPEMEHH M
XPAHATCHA B BUJIE JAHHBIX BPEMEHHBIX PSJIOB.

Grafana u gpyrue vHCTPYMEHTBI MOTYT UCIIOJIb30BATHCS [IJIsi BU3YAJIM3AIIUH, MOHUTOPWHTA 1
aHaJm3a coOpaHHbIX jJaHHBIX. Grafana momiepskuBaer 3ampockl Prometheus HauuHast ¢ Bepcun
v2.5.0. Ha puc. 36 npejicraBies npuMep BU3yau3aliii JAHHBIX ¢ TOMOIIBI0 TporpamMbl Grafana.
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88 General / New dashboard ¥ <3

PPS Offset PID Value

34000

Puc. 36. IIpumep Buzyauzamum JaHHBIX C IIOMOIIBIO IporpaMmbl Grafana

Cepsep tounoro Bpemenu PTP, NTP, renmeparop cuuxpocurnamos PSGP-2159(HS)(RR)
[IPEJIOCTABIISIET CJIeIYIONNe METPUKHU, coBMecTuMble ¢ Prometheus:

e profitt_pps_offset_ns — 3nHadyenue paccoryiacoBaHus OIIOPHOIO UCTOYHUKA YaCTO-
Tel 1 PPS HaBurammonsoro npuéMHuKa, HC,

e profitt_gnss_raw_offset_ns — «ChIpoe» 3HAYUEHNE PACCOTJIACOBAHUS OTIOPHOTO UC-
TOYHUKA JacToThl 1 PPS HaBuraimonHoro npuéMHika B HAHOCEKYHIaxX (11epeiaércst
BCera, BKJIOYas pexkuMbl Free-running nim PTP),

e profitt_ocxo_aging ppb_per_day — OIleHKa CTapeHUsdA BHYTPEHHETO I'€HEepaTopa
OCXO, ppb/cyTku (13Menenue oTHOCHTETLHOM JacToTh! B eaunuiax 10~ 3a cyTkn),

e profitt_pps_lock — coCTOsIHME CHHXPOHU3AIINN BHYTPEHHETO reHepaTopa: 1 — CHH-
XPpOHU3AINS €CTh, () — CHHXPOHU3AIINY HET,

e profitt_dac_value — kox ynpasmsomntero [TATl, 6espasmepnast BenanHa.

Jlnst mactpoiiku Prometheus ma momydyenne MeTpuk oT reHepaTopa HEOOXOIMMO M3MEHUTH
daitn xkoudurypanun prometheus.yml. Jlo6assre IP-aspec reneparopa B cuucok targets:

[Ipumep daitna konduryparuu prometheus. yml

1 global:

2 scrape_interval: 10s

3

4 scrape_configs:

5 - job_name: "prometheus"
6 static_configs:

7 - targets:

8 - 192.168.2.154
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3.21. Ncnonb3oBaHne nporpamMmmsbl u-center Ansi paboTbl C HABUFALMOHHbIM
NPUEMHUNKOM

HaBuranuonuoiii TpuéMHUK yCTPOICTBA IMOCTPOEH Ha OCHOBE MOJYJsS CIIyTHUKOBOW HABUTa-
un KoMmraHuu u-blox. Mojysb npemocTaBiser JOCTYI K MHOI'OYUCIEHHBIM BHYTPEHHUM Ha-
CTPOMKAM C TIOMOIILIO OGUIMAIBLHOIO IPOrPAMMHOIO obecriedeHusi u-center (puc. 37).

e tep://192.168.2.243:10100 - u-center 8.26 - [m] X
File Edit View Player Receiver Tools Window Help

D=~ SR Bl A ED EO-@A-E-Mm-
- - A . - —

(2] Sk View = e

Satellite Signal History

@ 0| & D w5

Watch View B

World Position View

B sctelite Position Data View a

Ready u-blox 5 == tcp://192.168.2..|No file open NMEA  |00:07:23 [11:45:19 | &
Puc. 37. I'ltaBHOE OKHO TTpOrpaMMbI u-center

[Iporpamma u-center moxkeT obpabaTbiBaTh JAHHBIE, OCTYHIAIOIINE C TPUEMHUKA U OTOD-
pazkaTh WX B PEXKUME PEAJHHOTO BPEMEHN Ha dKpaHe KoMIbioTepa. OHa MpeIocTaBseT HHMOP-
Maruio o KoopauHarax u tunax cnyTHukoB (GPS, [JTOHACC), kadecTBe curaajia u CKOpOCTH
00paboTKM JAHHBIX TPUEMHIKOM.

[Ipunoxkenue u-center sijisieTcsi CBOOOIHO PACIPOCTPAHSIEMBIM IPOTPAMMHBIM ITPOJLYKTOM.
st paborbl ¢ MOmy/IeM HeoOXOMMO HpUJIOXkKeHne u-center s npoaykros F9/M9 u Huzke
(u-center for F9/M9 products and below). CkavyaTb €ro MOKHO Ha OQHUINAIBLHOM cafiTe 1o
ccplIKe: https://www.u-blox.com/en/product/u-center.
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3.21.1. Hacrtpoiika nporpammsl u-center AJ CBA3U C MOAYNEM

Barpysure U yCTAHOBATE IIPOrPaMMy Ha KOMIIbIOTED. 3allyCTUTe HpUJIOKeHue. BbimosaHnTe
KOH(MDUI'YPAIIUIO COEMHEHNs IIPOrpaMMbl ¢ MojyseM. Jljist aToro cosmaiite HOBOe COeJMHEHVE
B MeHIO Network connection (puc. 38).

el u-center 8.26

File Edit View Player Receiver Tools Window Help

D=~ B ahaBE0EE-
qf| v U | 55 Ly L v —
*  [Disconnect Ctrl-0
MNetwork connection ¥ Mew...

Recent 1

Puc. 38. u-center - MeHio BbIOOpaA TOJIK/TIOYUEHUS

B nogsusmemcsa okue ykaxkute [P-anpec ycrpoiictBa u nomep mopta 10100 B ciiemyromiem
dopmare (puc. 39):
tcp://192.168.2.243:10100

Agmpec 192.168.2.243 npuBenén B KadecTBe TpHMepa. 3/1€Ch JOMKEH OBITh yKa3aH aJIpec,
KOTOPBIIA UMeeT YCTPOMCTBO B Balllell JIOKAJbHON CETH.

Metwork Connection *
Address
top:/A192.168.2. 24310100 j

Cancel | Ok |

Puc. 39. u-center - 0kHO BBOJIa aJipeca CETEBOI'O COEJIMHEHUSA

FEcan mapamerpnl coeqiunennsi ykazaHbl BEPHO, B HUYKHEH YaCTU TVIABHOTO OKHA, ITPOTPAMMBI
JIOJIZKEH MOABHTLCS 3HAYOK 3€JICHOTO IIBETa C yKa3aHHMeM ajpeca coequHenms = tep://192.168.2.
DTO CBUJIETEJILCTBYET O TOM, 9TO MPOTpaMMa U-center yCTaHOBUJIA COEJUHEHHUE C MOJLYJIEM.

TTonpobuoe onucanune GpyHKIHI TPOrpaMMHOrO 00ECIIEYeHHSI ITPUBEICHO B PYKOBOICTBE TI0JIb-
30BaTens «u-center User Guide» Ha cailTe NPOU3BOIUTEJIA.

IIpumeuanne. CoejuHenne MporpaMMbl u-center ¢ yCTPONHCTBOM OCYIIECTBIISIETCS depe3
nopt ynpasienusi CONTROL (puc. 5).
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3.21.2. Bbibop cucTemMbl CNyTHUKOBOW HaBurauum

C moMoIIbi0 BHYTPEHHUX HACTPOEK MOJYJIsI CIIyTHHKOBOM HABUTAIIMH MOXKHO yKa3aTb CH-
CTEeMBbI CIIyTHHKOBOW HABUTAIIAU, 110 KOTOPBIM Oy/IeT OCYIIECTBJIATLCS PENIeHne HABUTAIIMOHHOM
3a0a49M.

Ilpumeuanue. V3menenne BHYTPEHHUX HACTPOEK MOJYJIA CIIyTHUKOBOW HABUTAIIUHM C IIO-
MOIIBIO IIPOrPaMMbI U-center OCyINeCTBISIETCS Yepe3 OJAuH U3 aByX uarepdeiicos: RS-232 nim

Ethernet. [Togpobuoctu B pasnene «3.13.3. Boibop unrepdeiica korndurypupoBaHus NpuéMHIKA
GNSS» ma crp. 34.

,B;JIH BbI60pa CIIYTHHUKOBBIX CUCTEM HaBUT'allUW BBIIIOJIHUTE CJICAYIOIIUEe ,HeflCTBI/IHI

1. C momompio HyJIb-MOJIEMHOIO Kabesst coequmHuTe MOPT RS-232 Ha 3ajHeil naHeun
ycrpoiictBa (puc. 2) ¢ mocsie0BaTeIbHBIM IIOPTOM KOMIIBIOTEPA.

2. 3amycTuTe MporpaMMy «u-centers.

3. BroimosnuTe KOHMUTYpAIUO COeINHEHN TPOTPAMMBbI ¢ MojysieM. [lis sToro BbIOe-
pure COM-nopr (puc. 40), K KOTOPOMY MOJKJIIOUEHO YCTPOICTBO.

el COM9 - u-center 8.26
File Edit View Player Receiver Tools Window Help

DHE& -~ =R
o v | A o
9 Disconnect Ctrl-0
COonl Ctrl-1
+  COM39 Ctrl-9
Metwork connection *

Puc. 40. u-center - MeHIO BLIOOpA HMOIKJIIOUEHUST

Ecan mapamerpsr coenaenns yKa3aHbl BEPHO, B HUXKHEH IaCTU TJIABHOTO OKHA ITPO-
rpaMMbl JIOJI?KEH TOSIBUTHCA 3HAYOK 3€JIEHOTO I[BETa C YKa3aHWeM HOMepa MopTa U

ckopocTn coepumenng B COMIS00 16 cpumerenscTByeT 0 TOM, UTO HporpaMMa
u-center yCTaHOBUJIA COCJUHEHHE C MOJLYJIEM.

4. Bpibepure KomaHy MeHIO «view|configuration views.

5. Orkpoercst okHo «Configure - GNSS Configuration» (cm. puc. 41).
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Configure - GMS5 Configuration EI@

ANT (Antenna Settings) = . ' i
) - IIEX - CFG [Canfig) - GMSS [GMSS Conf -

CFG (Configuration) (Config] [ onfig)

DaT |~Da’tl_fm,'|. . Channels

DGNS% I‘plffa Entlal GN_SS NE D GMSS Configure Enable  min s Sighals

D.OSC LDlsfcllenecI.O:mllatt 0 GES v v |3_ IF ¥ LI/ i

DYMSEED (Dynamic Seed) £

EKF (EKF Settings) 1 SBAS v 1 3 WV LICHA

ESFGWT (Gyro+Wheeltick) 2 Galileo ~ I 4 8 v E1

ESRC (External Source Conl 3 Eeillou ~ r g 15 ¥ E1

FIXSEED (Fixed Seed

FXM (Fix ;d::ecl 1:;:&]] 4 IMES i a ID_ IB_ AR D

! L W

GEOFENCE (Geofence Con 5 Qz53s b o 3 WV L1C/A [ L1SAIF

GMSS (GMNSS Config)| G GLOMASS ~ [+ a 14 v L10F

HNF‘..IHIE]h Mawv RﬂtE] 7 IRM55

IMF (Inf Messages)

ITFM (Jamming/Interferen:

| AGET TER (1 mm Cotbimmct T Murnber of channels available 32 o

1| 1] | 3 1 | 1] | 3

@ | X | Zsend ol | g

Puc. 41. u-center - HacTpoiika MmapaMeTpoB CIIy THUKOBBIX CHCTEM

6. W3 cnucka mapamerpos BeiOepuTe «GNSS (GNSS Config)».

7. B CTOJI6H€ «Enable» nmocraBbTe rajJouku HaIIpOTUB HY2KHBIX HaBUTAIIUOHHbIX CUCTEM

(GPS, GLONASS wuu o6e).

8. Haxxmure KHOMKy Z=1°¢"d qT06BI MEpesaTh HOBBIE ITapaMeTphbl B MOy b. KHOIKa
pacrojioxkena B HuxKHeill Jactu okHa «Configure - GNSS Configuration».

9. Hasee Boibepure u3 crucka napamerpos «TP5 (Timepulse 5)» (cMm. puc. 42).

10. V3 Bblmagalomero CIucKa B IIPaBOil YacTH OKHA BBLIOEPHUTE BPEMEHHYIO CETKY, CO-
OTBETCTBYIOINYIO BbiOpaHHOU HaBuranumonHoit cucreme. s GLONASS sro Oymer
«2 - GLONASS Time».

11. HasxmuTe KHONKY “=1°tM q106BI IepeaTh HOBOE 3HAYEeHUEe BPEMEHHOI CeTKH B MO-
)
JTYJTh.
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Configure - Time Pulses EI

NAVS (Mavigation 5) “ | Timepulse Setings i
MAVXS (Mavigation Expert 5)

NMEA (NMEA Protocol) |0- TIMEPULSE | r
000 (Odometer/Low-5peed COG filter) W Active

PM (Power Management) &  Period
PM2 (BExtended Power Management) O ey =

PMS (Power Management Setup) Frequency I 4 [Hz]

PRT (Ports)
‘ o
PWER (Power) ™ Length Dty Cycle

RATE (Rates) Dty I 50 [%]

RIMV (Rermote Inventory)

m

¥ Lock to GNSS frequency if available

RST (Re=et)

RXM (Receiver Manager) W Other Setting in GHSS time locked mode
SBAS (SBAS Settings) I™ spnc mode

SMGR (Sync Manager Config) : Locked o
TMODE (Time Mode) HEGUERE LEEES | [Hz]

m

TMODE2 (Time Mode 2) Dty Locked I 10 [%] b

TMODES (Time Maode 3)
- . Align Pulse to TOW=0 a3 soon as
TP (Timepulse) 52| 38 e s sl el

TP5 (Timepulse 5) =
ime

THSLOT (Tx Time Slots) - -
USB (Universal Serial Bus) | | & Riptime grid to use, UTC or a GNSS

(& | X | Esend 3¥rol [ | @

Puc. 42. u-center - BeiGop BpemenHoii cerku (Time grid to use)

12. Jnst coxpaneHusi HOBOH KOHMUIYDPAIMN B SHEPrOHE3ABUCHMYIO IAMSITH MOJLYJIs Ha-
JKMATE KHOIKY & (Save current receiver configuration». B mporusrom cirydae mpn
BBIKJIIOYEHUHN IINTAHNSI BCE U3MEHEHUs lapaMeTpoB Oy/yT norepsinbl. KHomka pac-
OJIOJKEHA Ha IIAHeIM MHCTPYMEHTOB B BEpXHEl YaCTH OKHA OCHOBHOMN IIPOrPaMMBI
(cm. puc. 43).

oo 0e s (@) @

Puc. 43. Kuonka «Save current receiver configurations
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3.21.3. BoccTaHoBieHMe 3aBOACKUX HAaCTPOEK HaBUraLMOHHOIO NPUEMHMKA

Bce namenenus HaCTPOEK HaBUTI'allTMOHHOI'O HpI/IéMHI/IKa MO2KHO C6pOCI/ITI) 1 BEPpHYTbHCA K 3a-

BOJICKIM ycTaHoBKaM. Jljst 9T0oro HeoGxoauMo Haxkarh KHOIKY % «Revert to default receiver
configuration». KHonka pacriojioykena Ha TaHE/Jd WHCTPYMEHTOB B BEPXHEH YacTH OKHA OCHOB-

HOIi porpaMMbl (cM. puc. 44).

Puc. 44. Knonka «Revert to default receiver configuration»

4. I"Iepequb BO3MO>XXHbIX HeI/ICI'IpaBHOCTel7| n pekomMmeHgauumum no
,D,eI7ICTBI/|$IM npn Nx BO3HNKHOBEHUN

Hepequb BO3MOXKHBIX HeHCHpaBHOCTeﬁ n pEKOMEHJalluu 110 MUX YCTPaAHEHUIO IITPUBEICHBI

B TabJs. 16.

Tabsuna 16. Ilepederh BOSMOXKHBIX HEUCIIPABHOCTEN

HeucnpaBHoCTb

Pexkomengaiun

HpI/I BKJUIIOYECHUN IUTaHWA HE 3aropaeTcsd
NHIUKATOP MUTaHUA

[TpoBeputs paboTy Iierelt MUTAHUS U IPEIOXPa-
Huresb. lIperoxpannTesib HAXOJUTCS B CETEBOM
moayae 220 V Ha 3ajHel MaHen.

Unnukarop «LOCK» odenn mimrennnoe
BpEMS He TOPUT

[TpoBepuTh MOJAKIIIOYEHNE U PACIOJIOKEHNAE Ha-
BUT'AIIMOHHOI aHTEHHBI.

YeTpoiicTBO HEJIOCTYITHO IO BHIOPAHHOMY
IP-agpecy mia koHpUTYypUPOBAHUS

[TpoBepurs mactpoiikn ceru: [P-agpec (IP
address), macky nogceru (Netmask), agpec ce-
teBoro numosa (Gateway).

Her pannbix or NTP-cepsepa 1o ceru
Ethernet

[IpoBepurs wactpoiikn ceru: IP-ampec (IP
address), macky nogceru (Netmask), agpec ce-
tesoro numosa (Gateway).

Ilpu pabore ycrpoiicTBa B peRuUMe
PTP-knuenta, B mosie PTP GM mocTostHHO
MEHSIeTCH  UJEHTUMUKATOD  TEKYIIero
PTP-macrepa B cetn

[IpoBeputh mapameTpbl HACTPOHKH ITPOTOKOJIA
PTP. IlapameTpbl MOJKHBI COBIAJATL C Ha-
crpoiikamu PTP-macrepa.

ITocne KpaTKOBPEMEHHOIO OTKJIFOUYEHUS
nuTaHusi, B pexknme PTP-knuenTa npodu-
gst G.8275.2, ayuTesibHOE BPEMsi HE TIOsIB-
ngerca uaentuduxkarop PTP GM

OTkrounTe NIUTaHUE YCTPONCTBA MUHUMYM Ha 1
MUHYTY. 3aT€M CHOBA BKJIOYUTE YCTPONCTBO.
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5. [OeiicTBusa B akCTpeMasibHbIX YC/I0OBUSIX

IIpu BoBHUKHOBEHUNU MTOXKAPa, 3ATOIJIEHUS] U MMPOYNX IKCTPEMAJIbHBIX YCJIOBUN, YCTPOWCTBO
HEOOXOIUMO 0DECTOUYNTD.

6. TexHuueckoe obcny>xmnsaHune

6.1. OOwme ykasaHus

Texuu1aeckoe obciyxkuBanue cepsepa Tounoro spemenu PTP, NTP, reneparopa cunxpocur-
nanos PSGP-2159(HS)(RR) moskHO IpOM3BOIUTHCA MOATOTOBIEHHBIM HEPCOHATIOM C IIEJIBIO
obecrieueHnst HOPMaJILHON PabOTHI yCTPOCTBA B T€UEHIE BCEIO CPOKA CJIyKODI.

6.2. Mepbl besonacHocTu

IIpn npoBeiennn paboT 1Mo TexHMIECKOMY 0obcIyKuBanuio ycrpoiicrsa PSGP-2159(HS)(RR)
JIOJI?KHBI BBITIOJIHSATHCS TPeDOBaHUsI AEMCTBYIONIUX UHCTPYKIIAN IO TEXHUKE OE30IACHOCTH U I10-
KapobezornacHocTu. PaboTel ¢ yCTPOHCTBOM JOJIZKHBI IIPOBOIUTHCST HA 000PYIOBAaHHOM pabdodyem
MeCTe C IPUMEHEHUEM HCIPABHBIX U3MEPUTE/bHBIX TPUOOPOB U TEXHOJOTHIECKOTO 000PYI0Ba-
uus. K paboram 1o TeXHUIeCKOMY 00C/TyKUBAHUIO N€HEPATOPA JOJI2KHBI JOIYCKATHCS JINIA, U3y~
YUBINNE HACTOSAIIEE PYKOBOJCTBO 10 SKCILUIYATAIUU U UMEIOIIE COOTBETCTBYIONLYIO KBAJIMMUKA-
U0 JIJIsi pabOThI C PAJIMO3IEKTPOHHBIM O00PYIOBAHUEM.

6.3. MNopsagok TexHu4eckoro obcny>xnuBaHus

Pekomen tyembie cpoku u BUJIbI IPOBEJIEHUsT TPOMUIAKTUIECKUX PabOT:
® BU3YaJbHBIN OCMOTP KaKJIble TPU MeCIa,

® BHCEIIHAA 9MCTKa KaKIbIC 12 MeECAIIEB.

6.4. lNpoBepka paboTocnocobHOCTH

Kpurepuem paborocmocobnoctu usesns siBiasgeTcs (popMUpPOBAHUE CUTHAJIOB CHHXPOHU3a-
M1 ¥ CUTHAJIOB TOYHOTO BpeMmeHU 1o mporokosam NTP, PTP.

7. XpaHeHue

Cepgep Tounoro spemern PTP, NTP, reneparop cunxpocurunanos PSGP-2159(HS)(RR) mour-
JKEH XPAHNTBCA B 3aKPBITOM IIOMEIICHNAN, B TPAHCIIOPTHOI Tape P TeMIIEpaType OKPY2Karomeil
cpeant ot +5°C 1o +40°C u oTHOCHTENBHOI BirazkHOCTH BO3myxa 10 80%.

8. TpaHcnopTupoBaHue

N3z ene MoxKeT TPaHCIIOPTUPOBATHCS JIFOOBIM BUJIOM KPBITOIO TPAHCIIOPTA WK B KOHTeiHe-
pax, ¢ 00sI3aTe/IbHBIM KPeIJIeHHeM TPAHCIOPTHON Taphbl K TPAHCIIOPTHOMY CPEJICTBY B COOTBET-
CTBUU C MPaBWJIAMU MEPEBO3KH, JTENCTBYIONMMMHI Ha JIAHHOM BHUJIE TPAHCIOPTA.
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