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BBEJIEHUE

PykoBozcTBO MO AKCIUTyaTaluu (fanee no Tekecty — PO) BkitouaeT B ce0s oO1iuie cBeieHus,
npeIHa3HauYeHHbIE I 03HAKOMIJICHHUSI 00CITYKUBAIOIIETO TIepcoHana ¢ paboTol U MpaBHIaMH
sKcIuTyaTanuu ycrpoicrsa «CepBep Tounoro Bpemenu «CTB-01» (manee mo tekcty — cepsep ninu CTB-
01). JIokyMEHT COZIEpKUT TEXHUYECKUE XaPAKTEPUCTUKH, ONIMCAHNE KOHCTPYKIIMHU U IPUHIUIIA
NENCTBUS, a TAK)KE CBEICHUS, HEOOXOUMbIE AJIs TPABUIIbHOM 3KCILTyaTalliy cepBepa.

[epen HayamoM pabOTHl HEOOXOAUMO 0O3HAKOMHUTHCS C HACTOSIIIUM PYKOBOJICTBOM, TaK KaK
AKCIUTyaTalus cepBepa J10JKHA POBOUTHCS JINLAMHU, O3HAKOMJIEHHBIMU C IIPUHLUIIOM paboThl U
koHcTpykuueir CTB-01.

CepBep MOXXET 00CITY>KUBATh NEPCOHAN, UMEIOIINN KBATH(PUKALMOHHYIO TPYTILY 110
JIEKTPOOE30I1aCHOCTU HE HUKE TPEThEH.

3anperniaercs paboTa ¢ cepBepOM JIUIaM, HE CAABIIMM 3a4eT 10 TEXHHUKE 0€30MacHOCTH B
YCTaHOBJICHHOM HOPSIKE.

B xone skcrutyaTanuu cepBepa nepcoHally HaIIeKUT UCTIONHATh PEKOMEHAAINH, U3TI0KEHHBIE
B OTPACJIEBOM MHCTPYKIIUU TIO 3aLIUTE OT CTATUYECKOTO SJIEKTPUUECTBA.

3amnperaercst IPOU3BOIUTh MOHTAX U JEMOHTaX CEpBepa MPU BKIIOUEHHOM 3JIEKTPOMUTAHHH.

[IpennpusTHEe-N3roTOBUTENb OCTABIISIET 32 COOOH MPaBO MPOU3BOANTH HEITPUHIIUITHATIHHBIE
MU3MEHEHHS, HE yXY/IIIAI0IINe TEXHNIECKUE XapaKTePUCTUKU cepBepa. JJaHHbIe N3MEHEHUsI MOTYT OBITh
HE OTPa)KE€HbI B TEKCTE HACTOALLIETO JOKYMEHTA.
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1 OIIMCAHHUE N PABOTA

1.1 Oommue cBeaeHust

1.1.1 Haumenosanue cepsepa
Cepsep Tounoro Bpemenu CTB-01.
1.1.2 Mooughuxauusn cepsepa

— ACHB.428000.001-01 — nnst monTaxa B 19" croiiku u mkadsl, Beicota — 1U;
CTB-01 (c JIOTIOJIHATEIIbHBIMU (bYyHKIHAME) KOMIIJIEKTYIOTCS pa3IMYHbIMU
KOMMYHHKAIIMOHHBIMH UHTEpQeiicaMu, TUIl U KOJTMYECTBO KOTOPBIX OMpeesieTcs Py 3aKase.
Buemwnuit Bunx CTB-01, a Takke ero TEXHMYECKHE XapaKTEPUCTUKU M KOMIUIEKTALUH,
BKJIIOUAIOIIUE PAa3IUYHbIE KOMMYHUKAIIMOHHBIE HHTEpdeiichl, onucansl B 1. 1.2.2 u m. 1.3.

Kop 3akaza CTB-01 (c gomosHUTENbHBIMU (QYHKIHMSIMH) C PA3IMYHBIMU OMIUSIMH MIPUBEACH B
IPUIOKEHUU A.

1.1.3 Ha3nauenue cepsepa

CTB o6ecnieunBaer (hOpMUpOBAaHHE €IMHOW IIKAIbl BPEMEHH, KOTOpas MPUBA3BIBACTCH K
JTaJIOHaM BPEMEHM Yepe3 CUTHAJIbI CITyTHUKOBBIX HaBUraluoHHbIX KomiuiekcoB (I'HCC unu GNSS). Orta
IIKajla COIJIaCcyeTcsl Kak ¢ MEeXIyHapoJHON mHikanol koopauHupoBanHoro Bpemenu UTC, Tak u co
mkanoit Bpemenu TAI s nonnepxku PTP.

Kpome TOro, ycTpoHCTBO TreHEpUpyeT M TpaHCIMPYET YacTOTHO-BPEMEHHbIE MapKephl B
pa3Hoo0pa3HBIX BHAX, BKIIIOUYAS Mepeavy JaHHBIX Yepe3 KOMMYHHKAIIMOHHbBIE HHTEP(EHCHI.

1.1.4 O6nacme npumenenusn

CTB-01 sBnsiercs yHUBEpPCANbHBIM HMCTOYHMKOM TOYHOI'O BpEMEHH, OOeCHeuHUBaIOIIUM
CUHXpDOHM3AIIMI0O B  KPUTHYECKH  BAXKHBIX  WHQPACTPYKTYPHBIX  KOMIUIEKCAX,  HampuMmep
ABTOMATHU3UPOBAHHBIX  MH(POPMAIIMOHHO-U3MEPUTENBHBIX  CHCTEMaXx  KOMMEpUYECKOro  yuera
anektposnepruu (AUUC KVYD), 6ankoBckom cekrope, mpoekrtax ACYTIIL.

CepBep nmpuMeEHsIETCS A1 CHHXPOHU3allMU BPEMEHHBIX IIKaJd 0a30BbIX CTAHLUN ONEpaToOpoB
CBSI3H, a TaKXke MOJICUCTEM 0€30IaCHOCTH Ha MPOMBILIEHHBIX U PeXKUMHBIX 00BEKTaX.

OGopynoBanue paboTaeT B cucTeMax o0ecredeHus eIMHOTO BPEMEHH, aBTOMATH3UPOBAHHBIX
KOMILJIEKCaX JUCIIETYEPCKOrO YIpaBJIeHUs, Te TpeOyeTcs BbICOKas CTaOUIBHOCTh, a TaKXKe MPHUBS3Ka
COOBITHI K €TUHOMY TOCYJJapCTBEHHOMY MJIM MUPOBOMY CTaHJApTy BPEMEHHU.

1.1.5 Pazmepul cepsepa

Pasmeps! cepepa B moauduxannu ACHB.428000.001-01 — 500x300x50 mMm.

1.1.6 Macca cepsepa

Jns moguduxarmu ACHB.428000.001-01 — e Goutee 5 k.

1.2 TexHu4YecKkue XapaKTEePUCTHKH
1.2.1 O6wmue ceeoenusn

CepBep cooTBeTCTBYET TeXHIUUECKUM ycioBusiM TY 26.20.14-002-47212169-2022.
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1.2.2 Texnuueckue xapakmepucmuxu

TexHnyeckue XapakTepUCTUKU cepBepa npuBeieHbl B Tadmnune 1.

Tabmuua Nel. TexHuueckue XapakTepUCTHKU

HaumeHoBaHHe mapameTpa 3HayeHue

KoHcTpyKTHBHOE UCTIOJTHEHUE s MmoHTaxa B 19” cToliku u mkadsl,
Bbicota — 1U, ¢ mon. dyHKIMsIMU

Hanpsixenue nuranus, B:

— OcnosHott Bxox nutaaus (bI11) 1) ot 100 mo 264 nmepeMEeHHOTO TOKa
(ompenensercs Ipu 3aKase) 2) or 9 mo 18 mOCTOAHHOIO TOKA

3) or 18 10 36 MOCTOSIHHOTO TOKA

4) ot 36 10 72 MOCTOSIHHOTO TOKa

— PesepBubiii Bxox nutanus (BI12) 1) orcyrcrByer
(ompenensiercst mpu 3aKase) 2) ot 100 10 264 mepeMeHHOro TOKa
3) or 9 10 18 mOCTOSHHOTO TOKA
4) ot 18 1m0 36 MOCTOSHHOTO TOKa
5) or 36 10 72 MOCTOSIHHOTO TOKA

[MoTpebnsemast MOIIHOCTH, BT, He Oosee 20

OrmeparoHHas CHCTEMa Linux

CeteBbie nHTEpDEHCHI 1) ETHERNET 4xNTP (10/100/1000 M6wur/c) + 1xPTP
(ompenensieTcs npy 3aKase) 2) ETHERNET 8xNTP (10/100/1000 M6wut/c)

3) ETHERNET 7xNTP (10/100/1000 M6wurt/c) + 1xPTP

4) 2x100Base-FX ¢ ontiueckum pazbeMoM

5) 2x1000Base-FX ¢ ontruueckum pazbeMoM

6) ETHERNET 5xNTP (10/100/1000 M6wut/c) +
2x1000Base-FX SFP ¢ ontuueckuM pazbeMoM

7) ETHERNET 7xNTP (10/100/1000 M6wut/c) +
2x1000Base-FX SFP ¢ ontHyeckuM pa3beMoM

ITopnepxuBaeMble TPAHCIIOPTHBIE IPOTOKOJIBI TCP, UDP
ITonnepxuBaembie cEeTEBbIE NPOTOKOJIBI IPv4, IPv6
[TognepxuBaeMbIie CeTeBBIC TPOTOKOJIBI NTP, DHCP, NBNS
NTP v2 (RFC 1119),
NTP v3 (RFC 1305),
[omnepxuBaeMble MPOTOKOIBI CHHXPOHU3AIIUU SI\II\I-I.—I_PPVf:B((FEQFF%Sl%O 659)5
spemenn (ETHERNET) SNTP v2¢ (RFC 1158),
SNTP v4 (RFC 2030)
IEEE1588-2008 PTP default profile
BrixonHo# curnan 1) 1x1PPS (TTL), 50 Om, BNC
(ompenensiercst mpu 3aKase) 2) 2x1PPS (TTL), 50 Om, BNC

3) 4x1PPS (TTL), 50 Om, BNC

4) 1x10 MT'u (TTL), 50 Om, BNC

5) 2x10 MI'y (TTL), 50 Om, BNC

6) 4x10 MI'y (TTL), 50 Om, BNC

7) 1x5 M (TTL), 1x10 MI' (TTL), 50 Om, BNC
8) 1x1PPM — (TTL), 50 Om, BNC

OnopHbIii TEeHEPATOP 1) TCXO (morperiHocTtsh 1 Mc/cyT)
(onpenersiercs pu 3aKase) 2) OCXO-HQ (morpemrHocts +5 MKC/CyT)

3) PyO6umuesslii (morpeniaocth 0,2 MKC/CyT)
Bpewms cepsepa CTB-01 UTC+0(GMT)
Berpoennsiit HTTPS Web-cepsep i HacTpoiku +
Wurepdetic RS232, miT. 2
Wutepdetic USB, . 1
LCD/LED nucnneii anst oTOOpaskeHHs COCTOSIHUS +
cepBepa
KHonku HacTpOMKHK Ha JTUIEBOM MaHENIN +
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Moy1b MOHUTOPHHTA OJIOKOB IMATAHUS
(ompenensieTcs Ipu 3aKase)

1) Moaysib MOHUTOPHUHTA OJIOKOB IIMTAHUS OTCYTCTBYET
2) Moayyib MOHHUTOpPUHTA OJIOKOB MUTAHHUS MPHUCYTCTBYET

ANTOPUTM BBISIBICHUS HENPETHAMEPEHHBIX H
npeaHaMepeHHbBIX moMex st GNSS
(onpexensiercst mpu 3aKase)

1) AnropuT™ BBISABIEHHS HENIPEIHAMEPEHHBIX 1
npenHamepeHHbIx momex ast GNSS orcyTcTByer

2) ANTOpUTM BBISBICHHS HENPETHAMEPEHHBIX U
npenHamepeHHbIX nomex A GNSS npucyrcTByer

Brixonnsie curnainsl IRIG
(ompenensercs mpu 3aKase)

1) Beixoausie curnaisl IRIG orcyTeTtByroT
2) 1xTime Code AM (B12x), 3Vpp, 50 Om, BNC
1xTime Code DCLS (B00x), TTL, 50 Om, BNC

BrixoiHbIE CUTHAJIBI aBapUid
(ompenensercs mpu 3aKase)

1) BsIXogHBIE CHUTHANBI aBaAPUI OTCYTCTBYIOT

2) 1x BBIXOJHOW CHUTHAJ aBapuii (CyXou KOHTAKT, 3pin
DFK), nuckpeTHbIe BBIXOJIBI AJISl aBapHIHO-
IpeIyNpPEAUTEIbHON CUTHAIN3aUU

IIpoTokombl pe3epBUpPOBAHUA
(onpezensiercst mpu 3aKase)

1) TIpoToKOJIBI pe3ePBUPOBAHUS OTCYTCTBYIOT
2) Ilpotokoxa pesepsupoBanus PRP

[TpoTOKOIIBI YCTPaHEHHUS MIETIH B CETH
(ompenensiercs mpu 3aKase)

1) IIpoTOoKOIBI YCTPAHESHUS METIIM B CETH OTCYTCTBYIOT
2) IIpotokoast STP, MSTP, RSTP

MonuTOpUHT (haKTa OTKIIFOUCHUSI aHTEHHBI
(ompenensiercst mpu 3aKase)

1) MonuTopuHT (haKTa OTKIIOYCHUSI AaHTEHHBI OTCYTCTBYET
2) MoOHHTOPHHT (paKTa OTKIFOUCHUS aHTEHHBI
HPUCYTCTBYET

[Ipuemnuk curnanos 'HCC
(onpenensercs opu 3aKase)

1) TJIOHACC/GPS
2) TJIOHACC/GPS/BeiDou/Galileo

Antenna 'HCC mns Hapy>kHOTO MOHTaXa (C
KOMIUIEKTOM Kperrexa)
(ompenensieTcs Ipu 3aKase)

1) ICB ANT GNSS (o -40 s10 +85 °C)
2)  GPS-P (ot -70 10 +90 °C)

KabGenb unTepQeiicHbIN, M
(ompenensercs mpu 3aKase)

1) 20
2) Jlo 500

Kabenp anTeHHBIH, M

Kabens npuemHmka, M
(ompenensercs mpu 3aKase)

1) 0,6
2) o 100

YcnoBust SKCILTyaTaluy 0J0Ka YIpaBICHUS:

— TEMITEpaTypa OKpPYKaroIero Bo3ayxa, °C

— OTHOCHUTEIbHAS BIAXHOCTh BO3JlyXa MPH
temmeparype +25 °C, %, He 6omee

— atMocepHoe naBnenue, klla

ot 0 1o +60

80
ot 84 no 106,7

VYcnoBus 3KCIuTyaTaluy IPUEMHUKA!

— TeMIepaTypa OKpyKaroIero Bozayxa, °C ot —40 1o +60
— OTHOCHUTEJIbHAS BIAXXHOCTh BO3/yXa MPH

temmeparype +25 °C, %, He 6onee 98
— armocdepHoe naBienue, klla ot 84 o 106,7
Bpewmst napaboTku Ha otka3z CTB-01, y 100 000
CpenHuil CpOK CITyKOBI, JIET, HE MEHee 20
I"abaputHbie pa3mepsl npuemHuka cursanos ['HCC 150x90x70
0e3 yueTa aHTEHHBI M DJIEMEHTOB, MM, He 0OoJjee
WnTepdetic csa3m 610Ka ynpaBieHus ¢ RS-422
npueMHruKoM curHasioB 'HCC (c ralbBaHMYECKOMN Pa3BsI3KOil)
CreneHp 3alUTHI KOPITyca NPUEMHUKA CUTHAJIOB IP65
'HCC
I"abaputnbie pazmepsl Oiioka CTB (ILIx[xB), mMm, 500%300x50
He Goutee
Macca, xr, He 6oee 5

1.2.3 Ycmoiuiuugeocms K 8030eiicmeuto 6HewtHux paxmopoe

CepBep B 4acTh K TpeOOBaHMSIM CTOMKOCTH K BHEIIHHM BO3JECHCTBYIOMUM (aKTopam
cootBercTByeT TpeboBanusm ['OCT PB 20.39.304 s rpynmer 1.1, 1.2, 1.3 (6e3 paboTsl Ha X01y)
kmuMmatryeckoro ucnoiaHeHnsa YXJI mo T'OCT 15150 mad mOCTOSHHO OTaIJIMBAEMEBIX IOMEIIECHUN

COOPYKEHHUIA.
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HopMmanbHbIMU yCIOBUSIMH 3KCIUTyaTalluy cepBepa SBISIOTCS:

— TEeMIIepaTypa OKpPYkKaroIlIero Bo3ayxa ot 0 1o +60 °C;
— OTHOCHUTEJIBHAs BIAXHOCTb BO31yXa 80% mpu Temneparype +25 °C;
— arMmocdepHoe TaBICHUE ot 84 no 106,7 kIla (ot 630 no 800 MM pT. cT.).

Bun kmumatuaeckoro ucnonHenus npuemauka curaanos [HCC — YXJI1 mo T'OCT 15150.

HOpMaJ'IBHBIMI/I YCIIOBUSAMHU SKCILTyaTaluU ITPUEMHHKA SABJIAIOTCA:

— TEMIIepaTypa OKPYk aroIIEero Bo3ayxa ot -40 no +60 °C;
— OTHOCHUTEJbHAs BIAXXHOCTh BO3/yXa 98% npu Temmiepatype 25 °C;
— aTMocdepHoe TaBlieHUE ot 84 no 106,7 xIla (ot 630 1o 800 MM pT. CT.).

Ha cxeMe noka3zaHo BO3MOXHOE PACIIONIOKEHUE YCTPONCTB B Pa3IMYHBIX TEMIIEPATYPHBIX
JMana3oHax:

NpedensHble padoyue meMnepamypsl HQ omkpsimoM Bozdyxe
om -40°C do +60°C

lpedensHeie padoyue
memMnepamypsl B 3akpsimom
nomeweHuu om 0°C do +60°C

TexHonozuyeckoe ombepcmue

Kadens npuemHuka ACHB.356100.142

CTB-011(19")
— 0,6 m. (cmaxdapm)
Bnok ynpaBnenus | 20 m. (cmandapm) f N MNpuemMHuk [ po3opaspsidhuk| 1M AHmeHHa
° o o o Y o Y
om 0°C do +60°C do 500 T (uka3ams npu \: om -40°C do +60°C 30100 M. T om -40°C do +85°C
akase {ykazame npu kabens
3akaze)
Hnumepoedcksil kadens ACHB.356100.041 Anmennbii kadens ACHB.356100.042
lpedensHsie pado4vue memMnepamypsl HA omkpeimoM Bosdyxe
om -70°C do +90°C
anaEﬂbeIE pUBD‘-IUE TexHonozuyeckoe omBepcmue
memMnepamypsl & 3akpeimom
nomeweHuu om 0°C do +60°C Arimensbil kaSens ACHB.356100.042
CTB-01(19")
- do 100 m.
Bnok ynpabnenus | 20 m. (cmandapm) MpueMHuK /_ {yxazams npu 3akase) [po3opazpadhuK M. AHmeHHa
om 0°C 8o +60°C | 30 500 m. (yxaaame [*|om -£0°C 3o +60°C[ N/ v | om -70°C o +90°C
- WmamHeld
npu zakase)
kadenb
[ Kadenb npuemHuka ACHB.356100.142

MumepdedcHed kadens ACHB.356100.041 /

Pucynok 1.1 INoxkmrouenue CTB-01(c nomn. ¢pyHKUMAMHI) B pa3IMYHbIX TEMIIEPATYpPHBIX JHara3oHax.

Otkmouenne/monkimouenne uHTepdeiicHoro kadens (CTB - Ilpuwemuuk GNSS) wmoxHO
IIPOU3BOIUTH TOJBKO IpH BbIKIOYeHHOM CTB. B mnpoTuBHOM ciydyae HMEIOTCS PUCKU IIOJIOMKH
000pyIOBaHUS U HAPYIICHHUE JIOTUKU PAOOTHI.

P3O CTB-01 V8.22 ot 22.10.2026 7



1.2.4 Yemoiutuueocmob K MexXanu4ecKum 6030CUCmeusIm

CocTaBHBICE YacTH CepBEpa COOTBETCTBYIOT TPEOOBAHHMSIM Ha MPOYHOCTh K MEXaHHMYECKHM

BUOpAIsIM B COOTBETCTBUU C Tabmumen 2.

Tabnuna 2. XapakTepuCTHKa yIapHBIX Harpy30K
Hamnpasnenue ynapos
XapakTepuCTHKa YIApHBIX BO3ACHCTBUH | BepTukaabHbie ['opu3oHTaIBHBIC HATPY3KU
Harpy3Ku MIPOJIOJIbHBIC TIOTIEPEYHbBIE

Yucno yaapos 2000 200 200
[IukoBoe ynapHoe yCKOpeHue, g 15 12 12
JUIMTenbHOCTh IEUCTBUS yIAPHOTO 5-10 2-15 2-15
YCKOPEHHSI, MC

KonuyectBo ynapoB B MUH 200 200 200

1.2.5 Bezonacnocmo

besonacnocth cepBepa nmomkna coorBerctBoBaTh ['OCT P MOK 60950 nnst crarmoHapHOTO
000pyI0BaHUS.

ITo ciocoOy 3aImuThl 4eI0BeKa OT MOPAXKEHUS JIEKTPUUECKUM TOKOM COCTaBHbIE YaCTH cepBepa
OTHOCSTCS K cienyromuM kiaccam 3amutel o 'OCT P MOK 60950:

— cepBep “CepBep TOUHOTO BpeMEHU | kmacc;

— npuemHuk cursaios ['HCC I xnace.

1.2.6 Haoexxcrnocmo

Cepaep obecrnieunBaeT HapaboTKy Ha oTka3 100 000 gacos.

CepBep obecrieunBaeT cpeHee BpeMsi BOCCTAHOBIICHUs paboTocrocoOHocTH He Oonee 20 MUHYT.
Cpennuii cpok ciy>k0blI - He MeHee 20 JIeT ¢ y4eTOM MPOBEACHUS BOCCTAHOBUTEIBHBIX padoT.
Cpoxk xpaHeH#us (710 BBOJIa B IKCILTyaTaluio) - 12 mecsiies.

1.3 Cocras cepBepa

CepBep Tounoro BpemeHun «CTB-01» (¢ gom. ¢yHKOMSMH) KOHCTPYKTHBHO COCTOUT U3
CIEYIOMUX OJIOKOB, COEAMHEHHBIX MEXIY COO0M KabeIsaMu:
— bnok ynpaBieHMs, BBIIOJHEHHBIH B METAIMYECKOM KOpIyCe, pa3MeIaeMblii B
TeJIeKOMMYHUKALIMOHHOM IIKady U uMeronuii MapkupoBKy «CepBep Tounoro Bpemenu CTB-01»;
— IIpuemnuk curnanos 'HCC B 3amuineHHOM BCETIOTOJTHOM KOPITycCe.
Antenna 'HCC.

O6mwmit Bug CTB-01(c mom. ¢pyukuusamu) 6e3 kadenei npeacTaBieH Ha puc. 2.1.
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1 - briok ynipaBieHus;
2 — [Npuemuuk 'HCC;
3 — Anrenna THCC (na pucynke nzobpaxkena antenna ICB ANT GNSS);

4 — T'po30opa3psAHUK.
Pucynok 2.1 — O6umwii Bun cepepa tounoro Bpemenu CTB-01(c non. pyHkumsamn).

1.3.1 Cepsep mounozo épemenu

[lepenussa nanens cepBepa Bpemenun CTB-01(c non. pynkuusamu) nzobpaxena Ha puc. 2.2.

Pucynok 2.2 — [lepenusis nmanens 6moka ynpasinenust CTB-01 (¢ mor. ¢pyHKIusMM).

3aanss nanens cepepa Bpemenu CTB-01 (¢ gom. pyHkiusMu) nzoopakeHa Ha puc. 2.3.

Pucynok 2.3 — 3anusis manens 0soka ynpasienus CTB-01 (¢ mom. dyHKImsMm).

Knonka «CeTb» BKIIIOUAET/BBIKIIOYAET MPHOOpP, BO BKIIOYEHHOM COCTOSTHUM TOPHUT KPACHBIM
I[BETOM.

Tpu cBeTOIMOIHBIX UHAMKATOPA OTOOPAXKAIOT PEKUMBI PaOOTHI CEpBEpPa BPEMEHU:

— «IInTanuey - 0603HaUaET BKIOYEHHOE COCTOSIHUE CEpBepa.

— «GNSS/T'ionace» - o0o3HaYaeT MPUEM CUTHAIOB C COOTBETCTBYIOIIMX HABUTAIIMOHHBIX
CIYTHHKOBBIX CHCTEM, OTCYTCTBHE MHIMKATOpa O3HAYaeT OTCYTCTBHE CUTHAJIa JIMOO HETOIKIIOYESHHBINH
BHEIIHUN MOJYJIb.

«ABTOHOMHas padoTa)» - 03HAYaeT ABTOHOMHBIN peXXUM pabOTHI cepBepa, T.€. OCHOBHON MCTOYHHK
cunxponusanuu RTC+GEN.

JKunkokpucTamnueckuid IByXCTPOUYHBIN TUCIUICH 0ToOOpakaeT TeKYIIYIO 1aTy U BpeMs cepBepa
B ¢popmare UTC.
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Pazvem «Ethernet» npemnasHadeH njisi BKJIIOUEHHUS cepBepa B JIOKaIbHYIO ceTh Ethernet.
Hurepdetic Ethernet — 310 ocHOBHOM pabouwnii uaTepdeiic, uepes koropeiii CTB-01 cuaxpoHusupyer
BpeMsl YCTPONCTBAM, MOJAKIIOYEHHBIM B JIOKAJIbHYIO BHIYUCIUTEIIBHYIO CETh.

Pazvem «RS232» mpenHaszHadeH I JIOKAJIBHOTO KOH(MUTYpUpPOBAaHHUS CEpBEpa dYepe3
nocJeoBaTeIbHbIN nHTepdeiic cranmapra RS-232.

Ha 3anHeil nanenu ycTpoiicTBa HAXOJUTCS pa3beM MUTAHUS 1J1 MOJKI0UeHUs K ceth ~220B u
pazpeM I TOJAKIIIOUEHHUS COCTUHUTENBHOTO KaOens RS-422 s cBsi3u ¢ BBIHOCHBIM MOJYJIEM
npuemuuka. Marepdeiic RS-422 sto unrepdeiic csazu ¢ npuemurukom curnaios 'HCC.

BbixoaHoi# curaasa apapui.
JIMCKpETHBIH BBIXOJ AJIsl aBApUUHO-TIPEAYIPEAUTEIBHON CUTHATIN3ALUU (CYyXOH KOHTAKT).

Pucynok 2.4 — JIuckpeTHBIN BBIXO/I.

CocrosiHHE BBIXO0B CUTHAJIM3AIMH IIOBTOPSIET allTOPUTM paboThl nHIuKaTopa GPS Ha nuneBoi
HaHEeIN!.

B cmyuae otcyrcTBUsi cHTHaNmOB CHyTHUKOBOM rpynmupoBku GPS  (mnamkarop GNSS
BBIKJIFOYEH) MPOMCXOTUT 3aMbIKaHHE IMEPEKUJIHBIX KOHTakToB pene «O6m.» u «HO» (HOopmanbHO-
OTKPBITHIN) M pa3MbIKaHUE KOHTAKTOB pesie «Oour.» u «H3» (HopManbHO 3aMKHYTHIN).

B cnyyae Hanuuus curHanoB cimyTHHKOBOHM rpynnupoBkd GPS (unaukxatop GNSS Bkirouen)
IPOMCXOIUT pa3MbIKaHUE NMEPEKHIHBIX KOHTAaKTOB pene «Oo6ur» u «HO» (HOpManbHO-OTKPBITHINA) U
3aMbIKaHHE KOHTAKTOB peie «O0m.» u «H3» (HopMalbHO 3aMKHYTHIH).

MakcumanbHoe KoMMyTHpyemoe Hanpsbkenue — 220 B DC/ 250 B AC.

MaxkcruManbHbIli KOMMYTHPYEMBIH TOK — 2 A.

Ilpumeuanue: Buvixoonou cucnan aeapuii A61aemcsa OOnoIHuUmenvHou yuxkyuen. Ee
Hanu4ue onpedensiemcs npu 3aKase.
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1.3.2 IlIpuemnux cucnanoe THCC

BriHOCHO#IT Monynp mnpeacTaBiseT coboil mpuemHuK curHaioB ['HCC B 3amniuiineHHOM
BcenoroaHoM kopmyce IP65 u3 amomunus. BeiHOCHOM MOy b He TpeOyeT Kakoi-mubo HaCTPOHKH WIIH
KOHpuryparmuu.

1.4 YcTaHOBKA U MOAKJIIOUYEHHE
1.4.1 Monmasic u oemonmasic

K MoHTaxy, HalagKe ¥ TEXHUYECKOMY OOCITYKHMBAHUIO CepBepa JAOIMYCKAIOTCS JIHIIA, UMEIOLINE
KBAJTM(UKAIMOHHYIO TPYIILY 110 3JIEKTPOOE30MacHOCTH HE HIKE TPEThEH, MPOIIEANINe Kypc 00yueHHs U
MOJIyYMBLINE COOTBETCTBYIOIIEE YIOCTOBEPEHUE.

MoHTax cepBepa IODKEH MNPOU3BOAUTHCA B IOMEUICHMSIX IMPOMBIIUIEHHBIX NPEINPUSITUH,
UMEIOIINX aTMocdepy, HE COAEpXKAIIYyId XHMHYECKH aKTUBHBIX M arpecCUBHBIX IapoB H
TOKOIIPOBOIAIICH TBUIH, C COJCpKaHNUEM IbUTH He Ooyiee 3 Mr/M, B MecCTax, 3allUIIEHHBIX OT MPSIMOTO
MONaJaHusl COJIHEYHBIX JIy4yeH, BOJbl. TUNHMYHBIM SBISETCA pa3MEILIECHUE CepBepa B OTAILIMBAEMOM
MOMEIICHUH B CIIEIHATFHOM IIKady.

Kopnyc cepBepa  NpeAHa3HAyeH i1 YCTAaHOBKM B 197  nHampaBiswonme
TEJIEKOMMYHHUKAIIMOHHOTO IKada mimm Ha creHy. [locne ycTaHOBKM cepBepa K HEMY MOABOJIAT KaOen
BHEIIHUX MOJKII0UeHUI. MOHTa)XX POBOIOB Kabesel OCyIIeCTBISETCS BUHTOBBIMU 32KHUMaMH.

Mourax antenHbl [HCC npou3BoAsT Ha yjHIle C YY4ETOM TOIO, YTOObI B TOUKE KPEIUICHUS

aHTEeHHBI 00ecreunBaIach BUIMMOCTh HEO0OCBOA ¢ YIiioM 0030pa He MeHee 120 rpalyCoB «OTKPBITOE)
Hebo. He crexyer ycranaBiMBaTh aHTEHHY B CTBOPE TVIABHOTO JICTIECTKA APYTHX TEPENAIONINX aHTECHH.
Paccrosinue no Gmkaiux NpeaMeToB B BepXHel monycdepe JomKHO ObITh He MeHee 0,5 M.
MoHTaXX mpUEeMHUKa MPOU3BOAAT Ha OJIMXKAMIIyl0 K aHTEHHE CTEHY IpU MOMOIIM YeThIpex
camope30B win Ha TpyOy auamerpom ot 20 10 27mm (3/4”) U-00pa3HbIMU XOMYTaMHU.
Bogna ¢ kpoBiau He J0JKHA CTEKaTh Ha aHTEHHY M Kabenu. Ilocie moaxmrodeHus K aHTEHHE
Kabes, repMeTH3UPYITE CTHIKU Pa3beMOB BOJIOCTOMKUMH My(pTaMu MU KJIEHKOM JIEHTOM.

AHTEHHa [JOJKHA YCTAHaBIMBATbCS B 30HE 3alUThl MOJIHMEOTBOJA U HUMETh BHELIHHUM
Ipo30pa3psIHUK.

3azeMJICHHE TIpO30pa3psAJHUKA CJIEAYET BBINOJHATH OTACIBHOM, W30JIMPOBAHHOM OT
MOJIHHEOTBO/Ia, MEHON LIMHOW ceueHrueM He MeHee 4 kB.MM. Cxema pa3MellleHus] aHTEHHBI Ha TpyOe
IIOKa3aHa Ha pucyHke 3.1

P3O CTB-01 V8.22 ot 22.10.2026 11



TN
~ ™~
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7 vomsontata somusontota
/ 120° \
/ "omkpsimoe”

~ Hedo

He MeHee 0,5 M do
Sauxaiwux odbekmob ]

AnmenHeld kadeas —
KaBens npueMHuKa -

UHmepdelcHsll kadeas

cuzHanoB MHCC

Bnok ynpabnaexua CTB-01

WuHa
303eMNeHUA & KB. MM.

Pucynok 3.1 Cxema pa3melieHus aHTEHHbI Ha Tpy0e.
CxeMbl coeTMHEHUs y3JI0B MPE/ICTaBIICHbl Ha PUCYHKaX 3.2.

AHTeHHA

Kponurreiin Sazemasionit
kalenb

['posopa3psgHuk
Kabens Kabenn
AHTEHHEIH g,.i MPHEMHHKA \_1pp
)

(KA) >ﬂ:m|] :}@( (KM

N-tun N-tHn

[Mpuemuuk curnanos FTHCC

\@ ®)

Cyx0# KOHTAKT

Kabens untepdeiicapiii

@ ETH! ETH2 ETH3 ETH4 ®
= V7
® o ”51
& ®
NTP \ BHXCI,E[HCIi:l HHTHHHE / \ PGSCEBHOC MHTAHHE
curaan PPS
< O Murranne " n -
| & rnonace ’ Cepsep Tounoro Bpemenu " CTB-01 [
ICETE B
(O Gnss -
= Oa pabora Beonx  Oruena m!pom:a n@bm %
(@) ()

NTP, PTP /

Pucynok 3.2 — Cxema coenuuenus y3imoB CTB-01 (¢ mon. Gysakmmsmu).

Kponmireiin rpo3opaspsAHUKa KpEmUTCs MpU MOMOIIM camopesa, 001Ta nin xoMmyTa. Pucynok
3.3. KpoHiTeitH aHTeHHBI KPEUTCs ¢ TOMOIIBI0 U-00pa3HBIX XOMYTOB M MOKET 3aKPETUISTHCS Ha TPyOe
nuamerpoMm oT 20 1o 27vM (3/4”). BapuaHThl KperuieHUs] aHTEHHBI TIPEJICTaBICHbI Ha pUCYyHKeE 3.4.
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Pucynok 3.3 — Kpemnienue rpo3opa3psaHuKa.

Pucynok 3.4 — KperuieHre aHTEHHBI.

1.4.2 IToozomoeka k pabome

CepBep NMONHOCTBIO FOTOB K HCIOJIB30BAHUIO 110 HA3HAYEHUIO 110 3aBEPLICHUH MOHTAXKHBIX U
IIyCKOHAJIaI0YHbIX paboT.

MoHTaXHble M MYCKOHQJIAaJO4YHble paboOThl MOTYT MPOU3BOAUTHCA IPEACTABUTEISIMU
IPEIINPUATHI-U3TOTOBUTENS], YINOJIHOMOYEHHBIMM CEPBUCHBIMH LIEHTPAaMHU M IPEICTaBUTEISAMHU
3aka3zumka, NpoIIe UMY NOATOTOBKY Ha MPEANPUATHH-U3TOTOBUTEIIE.

IIpu BHELIHEM OCMOTpE cEpBEpa CIELYET IPOBEPUTH:

— komuiektHocTh CTB-01 B cooTBeTcTBUM € (hOPMYIISIPOM (ITACTIOPTOM);

— OTCYTCTBUE BUAMMBIX MEXaHUUECKHUX NOBPEXKACHU;

— YHUCTOTY THE3[l, pa3bEMOB U KJIEMM,;

— COCTOSIHHE COEIMHUTENBHBIX TPOBOJIOB, KaleleH, MepexoJHUKOB;

— COCTOSIHUS JJaKOKPACOYHBIX MMOKPBITUI M YETKOCTh MAPKUPOBOK.

1.5 PadoTta c cepBepom
1.5.1 Oowue ceeoenus

CepBep conepkuT B cede BCTPOCHHOE MPOrpaMMHOE 00ecredyeHHe Ha OCHOBE MPOTrPaMMHOIO
cemeiicTBa Linux. Jlns koHpUryprpoBaHus ycTpoiicTBa JOCTYIHO ABa HHTepdeiica:

1.  Yepes nuieByro naHeiab

2. UYepe3s WEB-untepdeiic HaCTpOiKH U yrnpaBieHus,
[TonHas HacTpoiika BO3MOKHA TOJIbKO uepe3 WEB-untepdeiic.

NTP cepsep (CTB-01) He umeet ycranoBku 9acoBoro nosica. NTP cepsep (CTB-01) pa3gaer
Bpems o UTC+O(GMT).

YacoBoi mosic HacTpauBaeTcst Ha oOopymoBanun NTP-kimeHTa, TONBKO B 3TOM ciyyae
rapaHTUPYETCsl KOPPEKTHAsI CHHXPOHU3AIUsI BPEMEHU.
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1.5.2 Hacmpoiika CTB uepe3 nuuesyro nanensv ynpagieHusn

Ha muneBoit manenu CTB pacrosiokeHbl cleAyromue OOBEKThI: KHONOYHAS TaHEeb,
cBeTonuoaHas nanenb naaukanuu, LCD/LED nucnnelt, manens uaTepdeiicoB u kHonka Bxi/ Beikit:

Ceeroauoanas naHejb
MHANKAIUH

KnHonmouyHas naHejab

ETHERNET Rs232

T

ITanenn uHTEpQeiicon

LED aucnien

Kunonka Bria/BeIka

1.5.3 Huouxamoput

CBeToanoHbIe HHANKATOPBI OTOOPAXKAIOT PEeKUMBI PabOTHI CepBEpa BPEMEHU:

- «ITutanue» - 0603HaYaeT BKIIOYEHHOE COCTOSIHUE CEPBEpa.

- «['JIOHACC», «GNSS» - o06o3HauaeT MpHEeM CHUTHAOB C COOTBETCTBYIOIIHUX
HABUTAIIMOHHBIX CIIYTHUKOBBIX CUCTEM, OTCYTCTBHE MHIMKATOpA O3HAYAET OTCYTCTBUE CHTHANA TNOO

HETOIKJIFOUEHHBIN BHEIIHUA MOJYJIb.
- «ABTOHOMHasi pabdota» - o3HaudaeT, yTo BO BKiIagke NTP OCHOBHON HMCTOYHHK

cuaxponu3armu nepesegieH B RTC+GEN (cm. myskr 1.5.7.2).
1.5.4 ZKuokokpucmannuueckuii oucnneit
Crpoka 1 - oto6paxaet Bpems B popmare [UH:MM:CC] (GMT (Bpewms Ilo ['punBuuy)).

Crpoxa 2 — Homep Stratum NTP (0CHOBHO# HCTOYHHK CHHXPOHHU3AIIMH BPEMEHH ).
Crpoka 3 - paboyas rpynIupoBKa, KOJIHYECTBO CITyTHHKOB (001Iee/padounx).

Pucynok 4 — Tucnneit CTB.
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1.5.5 Hacmpoiixa CTB uepe3 nuuegyro nanenb ynpasieHus

JlokanbHast HacTpoOWiKa OCYIIECTBISICTCS Yepe3 JIMIEBYIO MaHenb ymnpasieHus. [Ipu padore
YCTPOMCTBA HA DKpaHEe OTOOpaKaeTCs TeKyIas HHPOpMaIusl.

UYepes nuieByro MaHe b BO3MOXKHO HACTPOUTH mapameTpbl nHTepdeiica Eth0: IP-anpec, macky
MOJICETH U IIUTI03, & TAK)KE COPOCUTH HACTPOUKH, K HACTPOIKAM 110 YMOJTYAHHIO.

Haxarue nHa kHonky «F1» — mepeBon 3kpaHa B peXUM HACTPOMKHU, B KOTOPOM MOXHO
ycranoButh [P anpec mnTepdeiica ethO, Mmacky u numo3 U cOPOCHTH HACTPOMKH YCTpOWCTBa Ha
YCTaHOBKH 110 YMOJIYAHUIO.

Hacrpoiiku ycTpoiicTBa 110 yMOJIYaHUIO:

— «GL(L1)+BD(L1+L5)»;

— 1P 192.168.1.136/24

Ipumeuanue: Cnymnukoeas zpynnupoeKka no ymoauyanuio 3aUcum om muna ycmaHno6neHHozo
npuemnuka cucnanos 'HCC.

1.5.6 Hasuzayus uepe3s nepeonioro namenn

Z[J'ISI nepexoga B pekuM HACTPOCK UCIHOJIB3YETCA KHOIIKA «F1»
Z[anee kHonka «F1» HCIIOJIB3YCTCA AJIsI TPOKPYTKHU CTPAHUILL HACTPOCK.

[Tonb30BaTENIO AOCTYITHBI CIICAYIOUINAE TAPAMETPBI Il HACTPONKH:
1)  «ethO IP» - agpec Ethernet;

Pucynok 5 — Anpec Ethernet.

2)  «eth0 MASK» - macka cetu Ethernet;

ethid MASK

L

Pucynok 6 — Macka cetu Ethernet.

3) «eth0 GTWAY» - nutto3 Ethernet;

Pucynok 7 — [1lmro3 Ethernet.
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4)  «Restore defaults» - cOpoc nmepeunciIeHHBIX BBIIIE HACTPOEK MO YMOITYAHHIO.

Restore defaults7?

lpress 0OK ]

Pucynox 8 — COpoc nepeyrcaeHHbIX BbILIe HACTPOEK.

Hactpoiika mapaMeTpoB OCYIIECTBISETCS CIEIYIOUIIM 00pa3oM:

1.  KnaBumm IepeMenaloT Kypcop IO OTIEIbHBIM 3HAKaM BJIEBO U BIIPaBO
COOTBETCTBEHHO;
2. Knapuma «OK» akTtuBHpyeT pexXuM pedakTUpOBaHUs 3HaueHUs (0Oo3HauaeTcs

nosiBiicHreM 10151 «edit» B BepxHEl cTpok

e
3. Bpexume «edity knaBuim é] YMEHBIIAIT/yBEINYUBAIOT 3HaUCHHE HA 1 (MaKc.
3HAYCHHUE OTJEIHHOTO MOJIsl OrpaHudeHo 255);

4. KnmaBuma «OK» mnoareepkiaer HOBOE 3HAYEHHME M BBIKIIIOYACT  PEXKUM
penaktupoBanus; BMecTo «OK» Moxer ObITh HakaTa «X» 111 OTMEHBI TIOCIICAHUX H3MEHEHUH,
5. Jlnga nmpuUMeHEHMsT HOBOro Mapamerpa ucnonb3yercd kinaBuma «F1». 3arem, npu

HOsIBJICHUH yTO4Hsomero cooduenust «Apply changes?», knapuima «OK» monrBepikaaeT HOBBIi
napamerp, a «X» OTMEHSET BCE U3MEHEHUS apaMeTpa;

6. Ilocme caenmanHoro BeiOOpa kimaBuima «F1» cHOBa MCHONB3yeTCS U MPOKPYTKH
CTpPaHHULL.

Jlnig BeINONHEHUs cOpoca 10 3aBOACKUX HACTPOEK, TpeOyeTcs MEepeKIIOYUTHCS B MEHIO Ha
nyHKT «Restore defaults», naxars knaBuiry «OK». TlosiButcst yrounstoiee coodieHne «Are you
sure?». IloBropHo Haxarp knaBuimy «OK» s moarBepkneHust BbIOOpa (Iayiee MPOUCXOIHT
nepe3arpyska cucreMsl). Kiasuia «X» oTMeHsIeT TOATBEPKIECHUE BHIOOpA.

Bbixos U3 pekrMa HacTpOeK MPOU3BOIUTCS KiaBHILel «X», IPU 3TOM MOJIb30BaTelN0 OyaeT
MPEJI0KEHO TPUMEHUTH HOBBIE TAPAMETPBI, €CJIM IPOU3OILIN U3MEHEHUS.

N3menenune mroboro napamerpa HacTpoek ceTu Ethernet u mocneayronuii BEIXOA U3 peKUMa
HACTPOEK CONPOBOXKAAETCA aBTOMATUYECKOM Mepe3arpy3Koi CUCTEMBI.

Ceccust HaCTpOEK aBTOMAaTUYECKH 3aBEPILAETCS MPU OTCYTCTBUM HAXKaTHI HA KJIAaBUILIH B
teueHue 30 cexkyH/.

1.5.7 Kongpuzypupoeanue uepez WEB-cepsep
1.5.7.1 Bxoo ¢ WEB-unmepdgeiic
[To yMoTUaHHIO YCTPOWCTBO MMEET CIICAYIOIINE CETeBbIe HACTPOWKH sl nHTepdeiica ethO:

— 1P 192.168.1.136
— MASK 255.255.255.0
— GTWAY 192.168.1.1

Uro6s! Boith B Web-untepdeiic CTB-01 HyXHO OTKpBITH Opay3ep U B apecHOU CTpoke
HaOpatre [P-angpec CTB-0l. B pesynabrare oOTKpoeTcst TIaBHas crpaHuna Web-untepoeiica,
n300pakeHHas Ha pucyHke 9.
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STV NTP PTPO GNSS Cem JKypHansi Admin admin Boixoa

CEPBEP TO4YHOIo BPEMEHU CTB-1

CTB-01 - 6a30BbIit KOMINOHEHT CUHXPOHU3ALMN BPEMEHN

CTB-01 umeer CEPTUGUKAT ob TWna cpeacre
Pa3spaboTtaH 1 nponasoauTca B Poccuu

L?:I“]X ‘.& ObecresHBaeT CHHXPOHN3AU/IO BpeMeHH Hepe3 npororonsi NTP, SNTP
EMBEDDED

Ortgen npoax:
Poccus, 1. Mockea, MKAJL, Buanec uenTp Mpuxsya, 17 Ten - 8-800-775-19-75
xopnyc., og. 21-28 email: sales@icbcom.ru
Ten.: 8 (495) 249-03-37
Tex noanepxxa:
Ten 8-800-775-19-75
MOHUTOPUHI NUTaHUA email: support@icbcom.ru
un1: oK
Wn2: oK Cep.Ne: 20250029
Bepcua M0: 3.06.09.03

. i &

Pucynok 9 — I'maBHas ctpanuna Web-unrtepdeiica CTB-01.

Bxon B nHTEepdeiic MoxeT ObITh OCYIIECTBICH JHOO C MpaBaMH aJIMHUHHCTPATOpa, JHUOO C
npaBaMM mojb3oBaTend. [Ipm 3TOM mpaBa aaMMHMCTpaTopa IMO3BOJISIIOT, KaK IPOCMAaTpUBATH
HacTpoiiku CTB-01, Tak 1 usmensath ux. [IpaBa xe nonbp3oBaTesis HO3BOJIAIOT TOJIBKO IPOCMATPUBATh
HaCTPOUKHU.

Ha pucynke 9 xpacHbIM LIBETOM BbIj€NicHa onuus MoHUTOpuHra nutanus MII1 u UII2,
HaJInuue KOTOPOM OIpesesseTcs pyu 3aKase.

JlaHHBIA MOy b OCYIIECTBIISIET KOHTPOJb COCTOSHUS ABYX OsioxoB mutanus (U111 u UI12),
cunThiBas (akT Hammuus BxoaHoro (~220 B) u BeixogHoro (12 B) HanpsixeHui.

CocTosIHNS KaHAJIOB ONPEJEIISIOTCS 3HAUEHUAMU:

OK — nanpsixenue npucytctByet (~220 B ects) ;

OFF — nanpsbxenune orcytctyeT (~220 B Her).

BAD — cratyc ¢popmupyercs, ecnu Ha Bxojne U1 manpsokenue ects (~220 B), a Ha BbIxo/e
OHO oTcyTcTBYET (12 B).

Haxxmure Ha kHONIKY «BX01», pacronoKEHHYIO B IPaBOM BEPXHEM YTy TJIABHOW CTPAHMIIBL,
B pe3ysibTaTe oTKpoercst popma aBropmsanuu. Knonka «Bxom» m3obpaxena Ha pucynke 10, popma

aBTOpHU3allMK — Ha pucyHke 11.

Pucynok 10 — KHO"HKa Bxon.

AyTeHTUdMKaUMA X

Norux:

| |

Mapons:

| |

{ NokaneHas ayTeHTUDUKALNA ~ ]

Pucynok 11 — ®opma aBTopu3armu.

W3HavanbHO CylIecTBYET TOIBKO OJUH MOIb30BATENb — « AIMUHUCTPATOPY.
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[To ymMom4aHuio TaHHBIE MOJIB30BaTes «Aamuarctparopy: Jlorun —admin, ITapoxs —admin.
ITonw30Bareeil MOXKHO 100OABUTH HA BKIagke «Adminy.
[Ipu 3akpeiTN cTpaHuIlsl BeO-untepdeiica CTB nmpoucxoauT BeIXO U3 aKKayHTA.

Ecnu maponb BBeAeH BEpHO, TO B BEPXHEM JIEBOM YIJy B CTPOKE HABUTAIMM CTaHYT
JOCTYIHBIMU IYHKTBI MEHIO, KaKk M300pakeHO Ha pucyHKe 12, a B BepXHEM IPaBOM YIUIy KHOIIKa
«Bxom» u3MeHUTCs Ha KHOINKY «BbIX0a», U psoM MOSBUTCS HWMS MOJIb30BaTElNs, MOJ] KOTOPHIM
OCYIIECTBIICH BXOJ, KaK H300pakeHo Ha pucyHke 13.

STV NTP PTP0 GNSS Cete MypHansl Admin

R
Pucynok 12 — MeHto HaBUTaluH.

Pucynok 13 — Knonka Beixog.

Z[J'ISI BbIXOJa UJIN [JI CMCHBI I10JIb30BATCIISI HAJKMHUTC HAa KHOIIKY «BbIXO0a».

E

cJu OB OCYIIECTBJICH BXO/, TO MEHIO HaBUTAIIMH OyIET COJAEPKaTh CIEAYIOIINE TOIS:
NTP — nactpoiiku u uapopmanus o6 NTP;
PTP — nactpotiku u uadopmanus o6 PTP;
GNSS — nacrpotiiku u uapopmanus o npuemuarke cursanos 'HCC;
Cetb — ceTeBble HACTPOUKH;
KypHajbl — cucTeMHBIN KypHa, xxypHain GNSS;
Admin — HacTpOWKH YyYETHBIX 3allUCed, YIMpaBJeHHE CIy)KOaMH W OOHOBJICHHE

nporpamMmmHoro obecrneuenust CTB-01.

PaccMoTpuM Kapli MyHKT MEHIO OIPOOHO.
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1.5.7.2 Ilynkm menrwo NTP

[Tpu BeIOOpe myHKTa MeHIO NTP oTkpoercst OkHO, Kak U300pakeHO Ha pUCYHKe 14.
B neBoii wactm okHa oToOpakeHBl Tekymiee coctosiHue aemona NTP wu  cmucok
MOJKIIOYEHHBIX KITUEHTOB.

CocTtonanue gemoHa NTP

Ceoiictea NTP:

browser time
Error 1PPS
NTP timestamp
Reference ID
Stratum

Ref time (UTC)
System time
Last offset
RM5 offset
Frequency
Residual freq
Skew

Root delay

Root dispersion :
Update interval :

: Jul 24 2826 15:18:38 GQMT+2488
: -0.800002331

: 2926-87-24 11:18:31

1 31585053 (1PPS)

H

: Fri Jul 24 11:17:41 2026

! 9.200000121 seconds slow of MTP time
: -B.809888986 seconds

: B.888675982 seconds

: 42,212 ppm slow

: -B.881 ppm

: 9.812 ppm

© 2.8882800081 seconds

3.980258575 seconds
32.@ seconds

{hwtimestamp ethe}

{allow 192.168.1.8/24}

{allow 192.168.63.8/24}
{refclock PPS /dev/pps2 lock MMEA
refid 1PP5 prefer trust poll 5
precizion 1e-7 offset @.800886
filter 256}

{refclock SHM 8 refid NMEA
precision le-1 offset @.38 delay
@.2 noselect}

{#pool pool.ntp.org iburst}
{#server 3.ru.pool.ntp.org}

Leap status : Mormal

Name/IP Address NP MR Span Frequency Freg Skew Offset 5td Dew
1PPS 16 11 685 -8.8a1 8.e11 -19ns 1923ns
NMEA lock 6 4 77 +1252.577 2167.426  +3@8ms lems

Cnncok KknueHToe NTP

Hostname NTP Drop Int IntL Last Cmd Drop Int Last o
ostneme TR TTeR IR ORR TSR MG orem TR s HacTpoitku NTP
192.168.63.225 51 a 1a - 1 [:] 8 - =
Noctyn Kk NTP i
Restart NTP
2
| — W "

Pucynok 14 — OxHO HacTpoek NTP.

B none «Cocrosinue nemona NTP» oToOpaskeHbI clieytonme napameTpshl:

— Error PPS — pa3Huma mexay HadaiaoM CeKyHIbl CHCTEMHBIX 9acOB M MPHUXO0JOM (hpoHTa
cur"ana 1PPS;

— NTP timestamp — Bpewms, kotopoe nepenaercs NTP-kiuenTam;

— Reference ID — uaeHTH(UKATOP UCTOUHHKA CHHXPOHHU3AIINH;

— Stratum — koIMYecTBO MEPEXO/I0B K CEPBEPY C YCTAHOBICHHBIMHU 3TATOHHBIMH YacaMHu;

— Ref time — Bpewms o ['puHBUYY, B KOTOPOE OBLIO BBIMOJHEHO MOCICIHES U3MEPEHHE U3
STAJIOHHOTO UCTOYHHKA;

— System time — 3amepKa CHCTEMHBIX YaCOB OT CHHXPOHHU3UPOBAHHOTO CEPBEPA;

— Last offset — pacuetrHOE cMeleHHe MOCIEIHET0 OOHOBJICHHUS YacoB;

— RMS offset — nonrocpounoe cpenHee apupMeTHISCKOES 3HAYCHHS CMEIIICHUS;

— Frequency — gacrtoTa, Ha KOTOPOW Yachl CUCTEMBI OyAyT pabOoTaTh HENMPABHIBHO, €CIIH
xpoHorpad He nmpoBeaeT Koppekiuio. OHa BEIpaKeHa B ppm — 9/M (JacTel Ha MUJUIUOH );

— Residual freq — ocrarounas yacTtoTra yKas3blBaeT Ha Pa3sHHUIy MEKIY H3MEPCHHSIMU OT
OTIOPHOT'0 MCTOYHHKA U HCIIOJIB3YEeMOM B HACTOALIEE BPeMs YacTOTOIH;

— Skew — pacyeTHast HOrpeIHOCTb, CBSI3aHHAsI C MOTPEIIHOCTHIO YaCTOTHI;

— Root delay — cymmaphast 3aiepxKa ceTeBoro myTu K CepBepy;
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— Leap status — cratyc ckauka (M3MEHEHUsS) BPEMEHH, KOTOPBIH MOXKET MMETh OJHO W3

CIEAYIOINX 3HAUCHUM:
— «Normal» — 03Ha4aeT HOPMAIBHYIO KOPPEKTHPOBKY BPEMECHH,

— «Insert second» — 03HauaeT, 4YTO NPOU3BEICHA KOPPEKTUPOBKA BPEMEHH JJOOABICHUEM

HOHOHHHTCHBHOﬁ CCKYHbI B ITOCJIICHIOIO MUHYTY TCKYIICTO MECA1a,

— «Delete second» — o3HayaeT, YTO MPOU3BEACHA KOPPEKTUPOBKA BPEMEHHU yIaJICHUEM

HOHOHHHTGHBHOﬁ CCKYHIbI U3 HOCJ'IGI[HCI‘/'I MHHYTBI TCKYIIETO MECAILA,

— «Not synchronised» — o3Hadaer, 4yTo cepBep B JaHHBII MOMEHT BpPEMEHH HE

CUHXPOHHU3UPOBAH.

[Hanee B none Huxe «Cnucok kianeHToB NTP» yka3zaH ciMcok MOJKITFOUEHHBIX KIMEHTOB.

B mone 3anmuchiBalOTCS TOJNBKO KIUEHTHl C YCHEIIHO YCTAHOBJICHHBIM CTaOMJIbHBIM
coequnenreM ¢ CTB-01. KpaTkoBpeMeHHbIE CEaHChl CUHXPOHM3ALMKU HE yUuThIBatoTCs. Ha cTpanuiie
nyHKTa MeHIo «KypHas», riae oToOpaxeHbl CUCTEMHBIE JIOTH, uMeromasics uapopmanus no NTP
KIIMEHTaM He 0TOOpaXkaeTcsl.

B none «Cnucok kianentoB NTP» oToOpaskeHs! cienyromye napameTpshl:

— Hostname — |IP-aapec wmmu wums NTP-kivMeHTa, ¢ KOTOPBIM CEpBEp IBITACTCS
CUHXPOHHU3UPOBATHCS;

— NTP — xonuuectBo nonyuennbix NTP-niakeTos;

— Drop — komuyectBo norepstHEbIX (dropped) makeToB npu oomene ¢ cepepom. [lepBoe
3HaYeHHe — 00IIee YNCIIO0 MOTEPSHHBIX MAKETOB;

— Int— unTepBan (B ceKyHIax) MKy MOCIESIHUMH 3aIIPOCaMH K CEpBEPY;

IntL — mocneanmii pakTHUEeCKH UCIIOIL30BAHHBIN HHTEPBAII MEXTY 3aIIPOCaMHU;

— Last — Bpemst B ceKyHaX ¢ MOMEHTA IIOCJIEIHETO YCIEIIHOr0 OTBETA OT CEPBEPA;

— Cmd — KOoIMYecTBO OTIPABICHHBIX KOMAH]I WM 3aIIPOCOB K CEpPBEPY.

— Drop (moBTOpPHO) — TOBTOPHOE OTOOpa)XEHHE CTATUCTUKU IOTEPh. Y TOYHEHHE IO
JpyroMy THUIy OTOpachlBaHUSI NaKeTOB (HampuMmep, H3-3a HECOOTBETCTBHUS BpPEMEHM WM
ayTeHTU(DUKALHN).

— Int (moBTOpPHO) — mMOBTOpHOE OTOOpa)keHUE HHTEpBajla. MOXXET OTHOCHTHCS K
BHYTpeHHEMY Takimepy aemona NTP.

— Last (mOBTOPHO) — BpeMs MOCIIETHET0 COOBITHS;

B npaBoii uactu okHa oToOpaxensl cBoiicTBa NTP u kHonku ynpasnenus Hactpoiikamu NTP.

B none «CsoiictBa NTP» otoOpaxens! Bce Tekyuue HacTpoiiku NTP.

Jlns 3ananus HacTpoeK HeoOXoAMMO HaxkaTh Ha KHONKY «Hactpoiiku NTP».

OTtkpoercs OKHO ayTeHTH(HUKAIMU MOJb30BaTeNsl (PUCYHOK 15), B KOTOPOM HEOOXOIUMO
BBECTH JIaHHbBIE YUETHOM 3allMCH: JIOTUH U TIapoJib U HaXKaTh Ha KHOMKY «/Jlanee».

Hactporiku NTP X

AOMWHACTpATOp [ ]

[Napons [
al

Pucynok 15 — OkHO ayTeHTHU(hUKAIIMN TIOJE30BATEIIS.

OTKpoeTcsi OKHO, OKa3aHHOE Ha pUCYHKe 16.
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HacTtpoiku NTP X

OCHOBHOM UCTOYHWK BPEMEHKN

GNSS ~

pool pool.ntp.org iburst
#server 3.ru.pool.ntp.org

Conor Jf oo

Pucynok 16 — Oxno «Hactpoiiku NTP».

JlocTynHbl ciieyromye HaCTPOMKU:

1. OcHOBHOW HCTOYHUK BpeMeHH
[To3BomsieT BEIOpAaTh UCTOYHUK CUHXPOHHU3AIMHA BPEMCHU:

—  GNSS (Pexomenoyemotit pexrcum 01 60IbMUHCIEA CUCHAPUEE IKCHIYAMayuLL).
CunxpoHHM3alusi OT TJIOOAJIBHBIX HABUTAIIMOHHBIX CIYTHUKOBBIX cucTeM. l[lpu
BPEMEHHOM MPOMNAJaHUN CUTHAJIIOB OT CIyTHUKOB, CHHXPOHU3AIMUS MPOI0JIKACTCS
OT BHYTPEHHET0 OIIOPHOI'0 T€HEPaTopa;

— RTC+1PPS (Aeémonommusiit pescum). Pexum CHHXpPOHM3AIMM OT TIeHepaTopa
OCXO c ucnonb3oBanuem curnana 1PPS. Mcnonps3yeTcs, Koraa HeT KaueCTBEHHOTO
npreMa CUTHaJIa CITyTHUKOBBIX CUCTEM.

[Ipu BBIOOpPE JAaHHOTO MCTOYHUKA CTAaHOBUTCA JaocTyreH mapameTrp «SApyc NTP»
(Stratum) (pucyHok 17). [laHHBI mapameTp ONpeNeNisieT YPOBEHb MPHOPUTETA
(aBTOPUTETHOCTH) YCTPOWCTBA KaK UCTOYHUKA BpeMeHU B ceTu. HazHadyeHnme: yem
MeHbIlIe YKCJI0, TEM BbILIe IPHOPUTET JAaHHOTO cepBepa AJis APYTUX YCTPOUCTB.

— OrcyrerByer. Pexxum paboThl 6€3 OCHOBHOTO HCTOYHHMKA cUHXpoHU3auu — GNSS.
Ucnone3yercs npu Hannuuu BHEIHUX NTP-cepBepoB i CHHXpOHU3AIUH OT HUX.

Hactpoiiku NTP X

OCHOBHOW UCTOYHUK BPEMEHM

l RTC+GEN v l
HApyc NTP
2 -]

#pool pool.ntp.org iburst
#server 3.ru.pool.ntp.org

(s I oo,

Pucynox 17 — Bei6bop RTC+GEN kak 0cHOBHO# HCTOYHUK BPEMEHH.

B tabnune 3 npuBeaeHbl peKOMEHyeMble HACTPOWKH U MCTOYHUKH CHHXPOHHU3AIMH BPEMEHH, B
3aBUCHUMOCTH OT THIIA HCIOJIb3YEeMOIr0 reHepaTopa U KOHKPETHBIX YCAOBHH IKCILTyaTALMH.
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Tabaunia 3.

Pexomenayemblit
HCTOYHHUK .
YcaoBus dKCILIyaTauuK JlonmoiHUTE/IbHBbIE HACTPONKHU
CHHXPOHU3ALUH
BpeMeHH
HlIratHas padota, Hammane GNSS- Hannuwne renepatopa TCXO.
CUTHAaJa, KPaTKOBPEMEHHOE GNSS GNSS: «Lock GNSS — VYnpasnsarts
orcytctBre GNSS. NMEA-+1PPS»
[Tarnas padota, Hanmune GNSS- Hannuwne reneparopa OCXO.
CUTHAIIA, TNTEIbHOE GNSS GNSS: «Lock GNSS — VYupasnsrs
orcytctBue GNSS. NMEA»
Hanuuue reneparopa OCXO.
[MomHoe otcytcTBHe GNSS. RTC+GEN [IpenBapuTensHas HacTpoOKa
ABTOHOMHOT'O PEXHMA.
Ecnu neobxoauma
CHHXPOHHU3ALIUS OT BHEIIHETO OrcyTrcTBYyeT Hacrpotika xoctoB NTP.
nuctoynrka NTP

2. I[OHOJIHI/ITQJII)HBIC HCTOYHHUKHU CUHXPOHHU3ALIMHA NTP (HI/I)KHee IMoJI€ MOCJIC HA3BAHUSA
OCHOBHOI'0O HCTOYHHKA BpeMe}m)
Bo3MmoxxHBI CJICOAYIOIUC BaApUaHThl UICTOYHUKOB:

— Server — yka3bIBacT BHEIIHUH CepBep B JIOKAJIbHON ceTH WM cetu MHTepHeT, ¢
KOTOpBIM OyneT cuaxponusupoBaTthesi CTB-01;

— pool — ykas3biBaeT TMysn cepBepoB B MHTepHETe, C KOTOpbIMH OyIeT
cunxponusuponatscsi CTB-01;

— P€er — B OTIMYHEC OT «SEIVEI» MO3BOISICT YCTAHABIMBATh CHMMETPUYHYIO CB3b.

ITpu HaxxaTHM JIEBOM KHONIKOW MBIIIY 1O JOI. UICTOYHMKY MJIM HA MIEPBYIO IYCTYIO CTPOUKY B
JIAHHOM TI0JIe, 0TOOPA3sITCsl HACTPONKH JIOMOTHUTEIBHBIX HCTOYHUKOB CHHXPOHU3ALUH (pPHCYHOK 18).

Hactpoiiku NTP

HBl\cnonb3oBaTk annapaTHble METKW BpeMeHW ana ethQ
OCHOBHOM UCTOMHUK BpEMEHW
GNSS v

#pool pool.ntp.org iburst
server J3.ru.pool.nip.org

=

Active Mode NTP host xleave iburst

serve v [ 3.ru.pool.ntp.org ] O O

Pucynox 18 — HacTpoiiku 1OMOJHUTENbHBIX HCTOYHUKOB cCHHXpoHM3anuu NTP.

Onucanne HaCTPOEK:
e Active — akTUBUpYET HCIOJIb30BAHKE JAHHOTO HCTOYHUKA CHHXPOHU3AIHH;
e Mode — BrIOOp BapriaHTa HCTOYHHKA (CM. BBIIIIE);

e NTP host — agpec ucrounrnka CHHXPOHHU3ALIHH;

Jist coxpaHeHus: HacTpOeK He0OX0IMMO HaXkaTh Ha KHONKY «COXPaHUTBY.
[Tpu naxxatuu Ha kHONKY «IIpMMeHHTBY», MapaMeTpbl OyayT coxpaHeHsl B ycrpoiicte CTB-
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01, nemor GNSS Oyner nepe3amyleH, ¥ TaHHbIE U3MEHEHUS Oy IyT MPUMEHEHBI.

s 3amanns HacTpoek noctyna kK NTP HeoOxoaumo HaxkaTh Ha KHONIKY «doctym k NTP».
OTKpoeTcsi OKHO ayTeHTH(HUKAIMK IOb30Bares (pucyHok 19), B KOTOpoM HEOOXOAMMO BBECTH
JAaHHBIC YYETHOW 3aMKCH: JIOTHH U TIApOJih U HAXKATh HA KHOTIKY «Jlajieex.

Hoctyn Kk NTP X

AOMUHWUCTPaTOp [ ]

Mapons

m

Pucynok 19 — OxHO ayTeHTU(UKALIUH [10JIb30BATEIS.

OTtkpoercs OKHO, ITOKa3aHHOe Ha pucyHke 20.

Hoctyn Kk NTP X

HacTpoikn goctyna

Cnucok gocTyna
allow 192.168.1.8/24

NTP gocTyn no knsdy

Pucynoxk 20 — OxHo HacTpoek goctyna k NTP.

[To ymon4aHuIO KJIMEHTaM M3 TOJICETEH, SIBHO HE TPOIKMCAHHBIM B 3TON HACTpOIKe, T0CTyma
HET.

Jns noGaBiieHHs] TOACETH HEOOXOAMMO HakaTh KHOMKY <«JlocTym». OTKpoercs CIHCOK
noctyna (pucyHok 21).
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HocTtyn Kk NTP X

Cnucok goctyna

allow 192.168.1.0/24 *

0 22

Pucynok 21 — Cnimcok moctymna.

Jns nobGaBieHus HOBOM TmojaceTd HeoOXoaumMo HaxaTh KHONKY «/lo0aButh». B
OTKpBIBIIEMCSI OKHE BBECTH aJpec HOBOW IOJCETH, BbIOpaTh MapameTp, U HaXaTb Ha KHOIKY
«106aBUTH» (PUCYHOK 22).

Takxe MOXHO YJIalsITh MOJACETH, BBIOpaB paHee N00aBICHHYIO MOJACETh U HaXKaB KHOIKY
«Y IaIuThY.

IHpumeuanue: Ilpu 3a0anuu adpeca noocemu HeoOX00UMO yKazamv MACKYy HOOCemu 6
gopmame CIDR uepes cumeon «/» (Hanpumep: 192.168.1.0/24).

HocTtyn K NTP X

[NobaenTs NoaceTs

MoaceTs: [ 192.168.1.0/24 ]

Allow v

Allow

| onora | pocaom. |

Pucynok 22 — Jlo6aBrieHue noCeTH.

[Mapamerp «allow» paspemiaer goctyn u3 3amanHoi nojacetu. [lapamerp «deny» 3ampemniaet
JOCTYT U3 33JaHHOM TOJCETH.

[Mocne atoro moacets nosiButcs B nosie «Hacrpoiiku goctyma» (cMm. pucynok 20).

Taxoke MoxHO HacTpouTh octyn K NTP no kirouy, HaxkaB Ha KHOTIKY «Karoum». OTkpoercs
OKHO, TIOKa3aHHOE Ha pUCYHKe 23.
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Hoctyn K NTP X

HocTtyH K NTP no kniody

MaoeHTudukatop Knoua:

ASCII ~

Maponk:

o=

Pucynok 23 — Hactpoiiku nocryna k NTP mo kmrouy.

[To3BossieT KiMeHTaM 0E30MacHO IMOJyYyaTh METKH BPEMEHH, HE OIacasiCh MX MOJIMEHBI 110
NyTU CIlelOoBaHMs NakeToB. [ 3Toro 3amaercs mapa MACHTH(PHUKATOP KIOYa - MApoJib, KOTOPBIN
UCIIONB3YIOT KIUEHTHI, BBIOpaTh (hopmat ganubix (HEX unu ASCII) u naxats kHonky «/{06aBUTBY.

Jnis ynaneHus Kiaro4a BEIOpATh HYXKHBINA KITFOY M HaXKaTh KHOTIKY « Y IaJUTh.

Jiist coxpaHeHHUsI BBEACHHBIX JIaHHBIX HEOOXO0MMO HaXKaTh Ha KHOMKY «J106aBUTH.

[Tpu naxkatuu Ha kHONKY «Restart NTP» npoucxonut nepesarpyska, NTP-cepBuc Oyner
repe3anyuies ¢ TEKYIUMH €ro napameTpaMu.
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1.5.7.3 Ilynkm menro PTP

Bo Brimagke Admin mpu BeiOope myHkTa MeHI0O PTP oTKpoeTcss oKHO 0a30BBIX HACTPOEK
POTOKOJIA.

Mpeq. HacTpoiku PTP X
MHTepdeic eth0
TpancnopTt 8023 ~
INpodunu
WMHTepdeic eth1
Tun Boikn.

Pucynok 24 — OxHo npeaBapuTenbHbIX HacTpoek PTP.

B otkpriBHIEMCSs OKHE (pUCYHOK 24) HE00X0AMMO 337aTh OCHOBHBIE TapameTpsl padoTsl PTP:
e Hnurepeiic: BeiGepuTe ceTeBoit uHTEpdeEiic, uepe3 koTopslil Oyaer padotats PTP.
e Pouab (Tum): BeiGepure Master (eciu ycTpoHCTBO SBISETCSI HCTOYHUKOM BPEMEHH)
wiu Slave (ecnu ycTpoicTBO CHHXPOHH3HPYETCS OT IPYroro HCTOYHHKA).
e TpaHncnopTt: BEIOEpUTE YPOBEHB IIepeIadn IAKETOB:
o IPv4 — cereBoii ypoBeHb.

o 802.3 — xaHaJIbHBIHA YPOBEHb.
[Tocne naxxmute «IIpuMeHHTD), 4TOOBI COXpPAaHUTH 0a30BBIE MAPAMETPHI.

CTB-01 nognepkuBaeT CTaHIapThI TEJIEKOMMYHUKALMOHHON cUHXpoHu3auu. [Ipu Haxxatun
kHONKH «[Ipoduiiny» B OKHE HACTPOEK, BHINIA/IAET CIIUCOK NMpoduiIei, KOTopble BOZMOKHO J00aBUTh U
OTpEelaKTUPOBATh (PUCYHOK 25).

Mpen. HacTpolikn PTP X
G.8265.1 -
G.82752 |
ICBCOMVZG
MCWILLVZG .

LIN I A T vl AN ST

Pucynok 25 — OKHO €O cMcKOM npoduIiei.

[Tpu HaxxaTun Ha TPOPHITH OTKPOETCS pelakTop KOH(UTYypalnoHHOTO (aiina.
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Ilpumep koppekmnou kongpuzypayuu ona npoguna G.8275.2 noxkazan na pucynke 26.

Mpen. HacTpoiikn PTP X

Cekuus: global

dataset_comparison: I G.8275.x
(G.8275.defaultDS.localPriority: I 128

max StepsRemoved: I 255
logAnnouncelnterval: I 0
serverOnly: I 0
G.8275.portDS.localPriority: I 128

hybrid_e2e: I 1

inhibit_multicast_service: I 1

unicast_listen: I 1

unicast_req_duration: I 60

domainNumber: I 44

Cekuusa: unicast_master_table

table_id: l 1 ]

logQuerylnterval: I 2 l

UDPv4: I 192.168.1.11 l

Cekuus: eth0

unicast_master_table: I 1 l

ooz

Pucynok 26 — OkHO ¢ pelakTopoM KOH(PUTypauui npoQuiis.

BaxHo: Hactpoiiku, npuMeHeHHbIe BO BKIajke Admin, He 3alyCKalOT CHHXPOHU3AIUIO
aBTomaruuecku. [locie ux coxpaneHuss HE0OOXOUMO MEPEUTH B COOTBETCTBYIOIYIO BKiIagky PTP B
IJIaBHOM MEHIO BeO-uHTepdeiica.

B wunrepdeiice Bkmaaku PTP otoOpaxaroTcss KapTOUKH Ui KaXkJIOr0 HACTPOECHHOTO

unrepdetica (Hanpumep, ptp0 (MASTER/802.3) umu ptpl (SLAVE/IPv4)). lnsa kaxaoro uaTepdeiica
HE00X0IUMO 33J1aTh TTapaMeTPhl, PUBEJACHHBIC B TAOTHIIC 4.
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Tabauia 4.

Ilapamerp

Onucanue

JocTynHble 3HAaUYeHUs

poduan

Cranpgapt PTP, no
KOTOPOMY
paboraer
uHTepdeiic

G.8265.1, G.8275.1, G.8275.2 u np.

MexaHu3M 3aJ1epPKKH

Cmoco0
WU3MEPCHUS
3aJICPIKKH MEKIY
Master u Slave

E2E (End-to-End) — ckBo3HOE HM3MepeHHe
3agepxku; P2P (Peer-to-Peer) — momepnoe
H3MEPEHHE 3aIEPKKH MEKIY COCEIHUMH y3JTaMH

Tun cuHXpOHU3aAUNH

PexxuMm oTnipaBku
coo0mieHuit Sync

Two-Step — macTep oTmpaBiseT Sync U OTAeIbHOE
Follow_Up c TouHo# MeTKOW BpeMEeHU
(pexomenayercs); One-Step — MeTka BpeMeHH
BCTPaMBAETCsl HETIOCPEACTBEHHO B MAKET Sync

3anyck

Pexxum crapra
ceppuca PTP

Pyunoit — cepBuc 3amyckaercs kHonkou Start PTP;
ABTOMATHYECKHI — CEPBUC CTAPTYET cpa3y Hocie
IPUMEHEHHMsI HACTPOEK

Ha pucynke 27 noka3ana HacTpoiika KoHpuUrypanuu uatepdeiica ptp0.

ptp0 ( MASTER/802.3 )

Mpodhune

MexaHuam 3a0epxKn

TN CUHXPOHKU3A

Janyck

G.8275.1 v
E2E ~
uan | Two-Step v
PyyHoi ~

selected /dev/pitp@ as PTP clock

port 1 (eth@): INITIALIZING to LISTENING on INIT_COMPLETE

port @ (/var/run/ptp4l): INITIALIZING to LISTENING on INIT_COMPLETE
port @ (/var/run/ptp4lro): INITIALIZING to LISTENIMG on INIT_COMPLETE
port 1 (eth@): LISTENMING to MASTER on ANNOUNCE_RECEIPT_TIMEQOUT_EXPIRES
selected local clock 182534.fffe.435867 as best master

port 1 {eth@): assuming the grand master role

eth@
eth@
eth@
ethd
eth@
eth@
eth@
ethd
eth@
eth@

5Y'S
5Y'S
sYs
sYSs
5Y'S
5Y'S
sYs
sYSs
5Y'S
5Y'S

offset
offset
offset
offset
offset
offset
offset
offset
offset
offset

-747 52 freq -41582 delay Saea
573 s2 freq -48486 delay 2334
-787 s2 freq -41594 delay Saea
341 s2 freq -48758 delay 3333
-68 52 freq -41865 delay 3000
-273 =2 freq -4129@ delay 4867
112 s2 freq -49937 delay Saea
226 s2 freq -48839 delay 4657
151 s2 freg -48847 delay 3000
-344 =2 freq -41296 delay Saea

Pucynok 27 — OxHo HacTpoiiku koH(pUrypaum uarepdeiica.

Stop PTP

Ha Bknagke orobpaxkaroTcst 18a HPOPMAIMOHHBIX OKHA!
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Oxno 1: BuiBoag nemona PTP.

o Otobpaxaer mpouecc BbeiOopa nyumiero macrepa (SELECTED BEST MASTER
CLOCK).

o [IlokaseiBaer mepexonsl cocrostuuii  mopta (INITIALIZING to LISTENING,
LISTENING to MASTER).

o OTtobpaxaeT 3aIep)KKU U ctaTyc cuaxponu3anuu (path delay, master offset).

OxHo 2: BbIBOJ 1eMOHA CHHXPOHHM3AIIMUA CHCTEMHbBIX YaCOB.

o IlokaseiBaer mpouecc nepegadyn BpeMeHH OT anmnapatHblx PTP-gyacoB k cucteMHBIM
gacam CTB.

o Otobpaxkaer Tekymiee cMmemieHue (sys offset) u 3aaepxkky (delay) mo uarepdeiicam.

JIyist HaCTPOHKH OCHOBHOTO MCTOYHHKA BPEMEHU HEOOXO MO
Ilepeiitu B pa3znen Hacrpoiiku NTP.
B 6110ke OcHOBHOII HCTOYHUK BpeMeHH BbIOpPATh OJMH U3 BAPUAHTOB:
o GNSS (cryTHUKOBast HaBUTAIKA);
o PTP1/PTPO (cuaxponusamus oT HacTpoenHoro PTP-nemona);
o RTC+1PPS (cunxponusanus ot reaeparopa OCXO).
Haxate CoxpaHuThb.
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1.5.7.4 Ilynkm mento GNSS

[Tpu BeIOOpE myHkTa MeHI0O « GNSS» 0TKpoeTcs 0KHO, Kak M300pakeHO Ha pUCYHKe 28.

[Tpu stom kuomku «IIpumenuTns» u «Cold restart» mocTymHbl TONBKO, €CIIU BbI 3aIIIH C
paBaMH aJMUHUCTpATOpA.

[Tonb30BaTeto HE TOCTYITHO U3MEHEHHUE HACTPOECK, TOJIBKO UX MPOCMOTP.

B okne nHactpoek GNSS pacnosioxkeHsl 1Ba cTO01a MOJEH HACTPOEK, U BHU3Y I0JIE, Ky/ia
BbIBOJIATCS lanHble NMEA, nonyuennsie ot GNSS-npuemMHuKka, 1 noJie, KyJa BbIBOJUTCS JIeTalIbHAs
uH(pOpMaLKA MO CITyTHUKOBBIM I'PYIITHUPOBKAM.

ERROR TIME[ms] | -414

£

— =
GNSS module [ N10F ] Antenna { - }
Satellite grouping [ GPS+GLONASS v ] STAT { OK }
Coordinate mode [ Fixed ~ ] RMS { 9 }
Latitude [ 5312.224300 ] ERROR { 6.3, 42,187, }
Longitude [ 05008.643700 ] LATITUDE { 5312.224298 }
Altitude [ 127.0 ] LONGITUDE { 05008643702 }
| Log status [ Noruposatb v ] ALTITUDE { 132.889 }
I Lock 1PPS [ He ynpaenaTb h ] TIME[HHMMSS] { 2026-03-10 07:58:49 }
Stat BAD [sec] [ 15 v ] { }
| | |

Bad time/Ox [sec] [ 15/30 ERROR 1PPS

$GHGST,875847.908,9.4,6.2,4.2,172.2,6.1,4.2,18.8%49
$GNGEA, 875849009, 5312, 224298, N, 85008 . 643702, E, 1,17,8.62,132.589,M,-5. 889, M, , %64

SGRMC, 875849009, 4, 5312, 224298, N, 85608, 643702, E,@.00,90.03,100326, , , A, V=34
Cold restart Restart GNSS $GNZDA, 875849009, 10, 03,2026, , 48

GP(11/1@) [ <12:78:37> <@6:52:25> <11:47:26> <25:36:28> <19:34:28> <(24:31:25> ¢32:12:46> <17:@9:35> <29:07:35> <28:05:30> 83:84:* ]
GL(8/7) [ <79:79:16> <80@:42:43> <BB:41:43> <B2:27:18> <78:24:23> <71:15:42> <72:08:15> 7@:81:25 ]

Pucynox 28 — Oxno Hactpoek GNSS.

bJiok HACTpoeK ciieBa NMpeaHA3HAYEH ISl pelakTupoBanus HacTpoek GNSS.
B HEM MOXHO U3MEHSTH CIIEYIONINE TapaMeTPHhI:

— Satellite grouping — BbIOOp CIIyTHUKOBOW TPYIITUPOBKH.

Bo3MoxHBI crieytone BapuaHThl, MOKa3aHHbIE B TAOJIHIIE .

Tabnuma 5. CiyTHUKOBBIE TPYIITUPOBKU

Ipuemunk THCC TAU1202 N10F NV08C
GL(L1)+BD(L1+L5) GPS+GLONASS GPS+GLONASS
GL(L1) GPS+BeiDou GPS
BD(L1+L5) GPS+Galileo GLONASS
BapuanTsr GL(L1)+BD(L5) GPS
CIIYTHUKOBBIX GL(L1)+BD(L1)
IpyHIIHUPOBOK BD(L5)
BD(L1)
GP+GL
GP+QZSS

— Coordinate mode — BsIOOp criocoba nonyuenus koopauHaT, or GNSS-npuéMHuKa nim
¢dbuxcupoBanabie. Koopaunarer MoryT ObITh 3aaanbl BpyuHyto (Fixed), a MoryT OBITh TONyYEHBI OT
GNSS-npuemHuka u ycpeaneHsl 3a nepuoj (Averaging);

— Latitude — st ykaszanus GUKCHPOBAHHON KOOPIMHATHI ITUPOTHI;
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— Longitude — a5 ykazanus GUKCUPOBAHHOM KOOPIMHATHI IOJTOTHI;

— Altitude — s ykazanust QUKCUPOBaHHON KOOPIUHATHI BBICOTHI;

— Log status— BkJItOUEHUE/OTKIIIOUEHUE pEKUMa JOTUPOBAHUS CTaTyca HABUTAIIMOHHOM
3anaun. [Ipu tekymem cratyce OK, ecnu B Teuenue 30 cekyHn cratyc He mensiercs Ha BAD, To B
kypHai 3anuckiBaeTcss « GNSS Status OKwy. [Tpu tekymem craryce BAD, ecnu B Teuenue 180 cexyHa
craryc He mensercs Ha OK, o B xxypnan 3anuceiBaetcs « GNSS Status BADy;

— Lock GNSS — pexum paboThl GJIOKHPOBKH. HacTpoiika JaHHOTO mapameTpa ONpeeNseT
PEKHUM yrpaBieHUs OJIOKUPOBKOH curHana 1PPS u/unu neBanumabix nanasix NMEA.

— Stat BAD [sec] — Bpems (B cekyHaax), B TedueHue KoToporo craryc BAD momxen
COXPAaHSTHCSI HEM3MEHHBIM Iepes] OJI0KUPOBKOH (10 yMonyanuto: 60 c).;

— Bad time/Ok [sec] — napameTpsl KOHTpOJIst BpeMeHH (o ymomdanuto 5/10 c).

Pexxum 3amanus koopauHaT paboTaeT mo cieayrouieMmy npuHuuiy. Eciu BeIOpaH pexum
Fixed, To B mons Latitude, Longitude u Altitude Heo6xoaMMO BpydYHYIO BBECTH KOOPAMHATHL. JlaHHBII
PEXUM MOYKHO UCIOJIB30BaTh, €CIM KoopAUHAThl aHTeHHbI GNSS u3BectHbl TOuHO. Eciu npu Takom
peXrMe KOOpAMHAThI OyIyT yKa3aHbl HE TOYHO, 3TO IPUBEJET K OIIMOKAaM B BHIYMCIEHUU BPEMEHH, a
cienoBarenbHO yerpoiictBo CTB-01, Oyaet paborarh HEMPaBUIIBHO.

Jia m30exxaHus TakoW OIIMOKM CYyIIECTBYET BTOPOH pEXHUM 3aJaHUsl KOOpAMHAT —
Averaging. B manHOM pexuMe KOOPIUHATHI aHTCHHBI MOKHO HE yKa3blBaTh BPYYHYIO, OHU OYayT
nosydyeHbl oT GNSS-mpuemMHMKa, a YCpeIHEHUE HY)KHO, YTOOBbl MCKIIIOUUTH BIUSHUE Bapualui
noHOC(Eepsl B TEUCHUE JTHS/HOYH.

Tem He MeHee, MPU HAIMYUHM TOYHBIX I'€OJIE3MYECKUX JTAHHBIX PEKOMEHIYETCS BbIOMpaTh
pexxum Fixed. DT0 MO3BOMISIET YCTPOICTBY CHHXPOHU3UPOBATHCS MO MEHBILIEMY YHCITYy CITyTHUKOB U
oOecrnieunBaeT 0oJiee BBICOKYIO YCTOMYMBOCTD K BO3/ieicTBUIO POB, Tak Kak onpe/esneHne KOopAuHaT
HE 3aBUCHUT OT TeKy1ero kauectBa GNSS-curnana.

Ilpumeuanue: ®aiin mua pacyera (UKCUPOBAHHBIX KOOPJAMHAT MOXKHO 3alpOCUTh Y
TEX.MOAJIEPKKH.

baok HacTpoek cipaBa - nungopmanusa (NMEA), noayuenHasi ot GNSS-npuemMHuka.

OTO0T OJI0K pelakTUPOBATh HENb3s (TOIBKO Ul IPOCMOTPA).

— Antenna — MOHUTOPHHT (aKTa OTKJIIOUEHUSI aHTEHHBI (SIBJISIETCS JOTIOJIHUTEIbHON
byHKUMEH 1 ee HaIMuyue onpeaensercs npu 3akase). Bosmoxusl 3 cratyca: ANT OK —
antenHa noakoueHa; ANT OPEN — antenna orkimrouena; ANT SHORT — kopoTkoe
3aMbIKAHUE AHTCHHBI.

— STAT — naBuranmonsas 3agada pemena. Bapuanter: OK wiu BAD;

— RMS — cpennee kBagpaTHueckoe OTKIOHEHHE OIPEeIeNICHHs] BpDEMEHH;

— ERROR - He uckitoueHHast NOTPEIIHOCTD alllPOKCHMAIINH;

— LATITUDE — koopanHata MHpPOTHI;

— LONGITUDE — koopauHaTa JIOJITOTHI,

— ALTITUDE — xoopanHaTa BBICOTHI;

— TIME[HHMMSS] — Bpewms;

— ERROR TIME[mS] — omm0ka BpeMeHH B MHJUTMCEKYH/1aX;

— ERROR 1PPS — pa3Huma Mexay HavajaoM CEKyHIbl CHCTEMHBIX 4acoB M (POHTOM

curnana 1PPS.

Buuzy okna Hactpoek GNSS pacnonoxeHo 60b1110€ TI0JI€, B HETO BBIBOJSATCS TE YK€ TaHHBIE
NMEA, HO TOJIBKO B TAaKOM BHJIE, B KOTOPOM OHM NpuXoAiT oT GNSS-npuemHuka.

[Ipn nHaxxatum Ha KHONMKY «IIpuMeHHMTB», mMapamMeTpsl U3 JIEBOrO CTOJOIA ToNen
penaktupoBaHus OyayT coxpaHeHbl B yctpoirictBe CTB-01, nemon GNSS Oyzaer mepesamnyiieH, u
JaHHbIE U3MEHEHUs OyAyT IPUMEHEHBI.

[Ipu Haxxatum Ha kHOMKY «Restart GNSS» nemon GNSS Oynet nepesamymieH ¢ TeKyIIUMHU
€ro mapaMeTpamH.

[Ipn naxxatum Ha kHOmKYy «Cold restarty momyne GNSS Oymer mepesamyIieH, a Bce
HAKOIUICHHbIE JaHHbIE OYyT OUUIICHBI.
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B camoMm HmkHEM mosie BHU3Y okHa HacTpoek GNSS otobpakaercs netanbHas nHOOpMaIus
M0 CITyTHUKOBBIM I'PYNIHUPOBKaM B (hopmare:

GP(10/0) [ <ID1: SNR1> <ID2: SNR2> ... ]
GP, GL — cnyTHHKOBBIE IPYNITUPOBKH (B 3aBUCUMOCTH OT BBICTABJICHHOM I'PYIIITUPOBKH);

(10/0) — mepBas mudpa — KOJIMYESCTBO BHIMMBIX CITyTHHKOB, BTOpas — KOJHYECTBO
UCIOJIb3YEMBIX B paboTe;

B yrioBeix ckobkax <> 0TOOpa)karoTCsl aKTUBHBIE CITy THUKH:

<ID1:SNR1>

ITepsoe uncio ID1 — ID (HoMep cnyTHHKA);

Bropoe uncio uepe3 «:» SNR1 — otnomrenue curnain/mym (SNR).

Yuca 6e3 yriaoBeIX CKOOOK < > — HH(OpMAITHs O HEUCTIOIb3yEMBIX CITyTHUKAX.

[Mapametrp Lock GNSS obecnieunBaeT yCTOWYMBOCTH  pabOThI B YCIOBHUSX
panuosnekTpoHHoi 60ps0sl (POB) u cydunra 3a cuer aBTOMaTH4ECKONH OIOKUPOBKH CHUTHANA MPU
00HapyXEHUU HEIOMyCTUMOTO pacxoxiacHusi mMexay BpemeHeM GNSS u cHUCTEMHBIM BpEeMEHEM.

Anroput™M paboThl OJIOKUPOBKH:
e  VYcrnosue cpabaTbiBaHus — B TedeHHne 60 cekyH] mocTymnarot ctatycsl BAD wau
Bpemst GNSS ornmdaercst ot TeKyIiero cucteMHoro Bpemenu 6onee yem Ha 1000 mc.

B Tabmume 6 mnpuBenena wHGpOpMANHMS O BO3MOXKHBIX PEXKHMax OJIOKHPOBKH.

Tabmuna 6. Pexxum paboTsl OJ0KHUPOBKH

Pexum Onucanue
bnoxupyet neBanuansie fanHbie oT GNSS-npuémuuka
Tonpko NMEA (NMEA). Pexomenayercs npu UCIIOIb30BaHUY 2eHepamopa
OCXO.
Tonbsko 1PPS bnoxupyet cunxponuzauuto o cursainy 1PPS ot npuémuuka.

OpnnoBpemenHo 6nokupyer u NMEA, u 1PPS. Pekomenyercs

1PPS + NMEA nns cucreM ¢ TCXO.

1.5.7.5 lIynkm menro Cempo

[Tpu BBIOOpE MyHKTa MeHIO «CeTh» OTKPOETCsI OKHO, KaKk n300pakeHo Ha pucyHke 29. Takoi
BUJI OKHa, OyzaeT noctyneH aamuaucTparopy. Knonka «Iloacers» (pucyHok 31) ucnonb3yercst s
YCTaHOBKH CETEBBIX HACTPOEK, MPEABAPUTEIHHO MPONIS ayTeHTH(PHUKAIMIO TOJIb30BaTeNs (PUCYHOK
30).

[Tons Cers m llnro3 cioykar s 3aaHusi COOTBETCTBYIOIIMX MapaMeTpoB HHTepderica
(pucyHok 32).

Knonka « MapmpyTbD> 03BOJISET BPYUHYIO HACTPOUTH CTATUYECKHE MAPLIPYThl — TO €CTh
HAaCTPOUTH IPABUIIO MapIIPyTU3aAIuU Ha ypoBHE |IP-ceTn, Heooxoamnmoe a1t koppekTHoi padoTsl CTB
B U30JIMPOBAHHBIX CETEBBIX cpefax u ap. (pucyHok 33). Jlis 3Toro, Takke MOTpeOyeTCsl MPOUTH
ayTeHTU(UKAIIHIO TTOJIH30BATES.

s moGaBlieHUsT CTaTUYECKOTO MaplipyTa HEOOXOJUMO HaKaTh Ha KHOMKY «/[00aBUTHY.
OTKpoeTCsl OKHO C HACTpOHKaMH, MOKa3aHHOE Ha pUCYHKe 34.
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[Tone «Kyma/macka» ciuyxuT s 3amanus |P-ampeca mneneBoi ceTd, Kyna Mbl XOTUM
ornpasuth Tpaduk. Hampumep: 192.168.11.0/24 — o3nauaer Bcro ceThb, rae IP-agpeca HaunHaroTcs ¢
192.168.11.

B none «Yepe3» ykaspiBaercs |P-anpec nuto3a, uepes3 KOTOphIid Tpaguk OyAeT BHIXOIUTH B
LEJIEBYIO0 CETh. JTO HYXHO JJISl TOrO, YTOOBI YKa3aTh «TOYKY BBIXOJa» - 4epe3 KaKoe YCTPOHCTBO
JOJKeH mpoxoauTh Tpaduk. Hampumep: 192.168.11.1 — aTo aapeca ycTponcTBa, KOTOPOE 3HACT, KaK
nobpatbes 1o cetr 192.168.11.0/24.

B none «MeTpuKay» yKa3bIBaeTCs YUCIIO0, KOTOPOE OMPEEISET KIIPHOPUTET» MapuIpyTa. Yem
MEHBIIIE YHUCII0, TEM 0oJiee «IPEANOYTUTENbHBIMY CUUTACTCS MapIIpyT. ITO HEOOXOAUMO AJIsl TOTO,
€CIIM €CTh HECKOJBbKO BO3MOXKHBIX IyTEHl B OJHY M Ty K€ CEeTb, CUCTeMa BBIOEPET TOT, Y KOTOPOTO
MeTpuka Mens1ie. [Tpumep: 100.

Uro0s! yaanuTh MapuipyT, HEOOXOAUMO BBIOpATh €r0 U3 CIHMCKA B OKHE «MapHIPYTbD» U
Ha)XKaTh KHONKY «YAaJuTh». Takke B 3TOM OKHE €CTh BO3MOKHOCTb JOOABUTH JOMOJHUTEIIbHbIC
BUpPTYyalibHBIC ceTH Ha eth(, HaxaB Ha KHOMIKY «/106aBUTB)» (prcyHOK 33).

Kuonka «VLANS» (pucyHok 31) ucnonb3yercs /Ui yCTaHOBKHU ceTeBblX HacTpoek VLAN
(pucyHOK 37), IpeiBapUTEIbHO MPOiis ayTeHTU(UKAIMIO TTosib3oBaresss. OHa MO3BOJISET BPYUHYIO
HACTPOUTH cTaTrueckue MapupyTsl VLAN — TO €CTh HACTPOUTH MIPABUIIO MAPIIPYTHU3ALMH HA YPOBHE
IP-cetu VLAN, HeoOxoaumoe aiist koppekTHoM padoTsl CTB B M30JMPOBaHHBIX CETEBBIX CPEax U JIp
(pucyHok 38).

Hanpuwmep: 192.168.11.0/24 — o3Hauaer Bcio cetb, Tae |P-anpeca Haunnarotes ¢ 192.168.11.

Jns nob6aenenust cratudeckoro mapupyra VLAN HeoOXoauMo HaxaThb Ha KHOIKY
«106aBuTH» (prcyHOK 38).

Kuomnka «Firewall» mo3Bosisier 100aBUTh CHMCOK JOBEPCHHBIX CETCH MM KOHKpETHBHIX IP
azpecoB (pucyHok 35), a Takke MO3BOJISIET 3a0JIOKMPOBATh ceTeBbie MOPTHI (prcyHOK 36). Korma
JaHHOE I10JIe IyCTOe, JOCTyI K BeO-unTepdeiicy CTB He orpanuyes.

[Tpu noGaBneHNH WK yTAIEHUH aJpecoB TPeOYyeTCs MOATBEPKICHNE aIMUHICTPATOPA.

3anaercs B popmare - IP agpec/ouTHoCcTh Macku. [Ipumep 3aaanus cnucka goBepeHHbIX 1P
aJIpecoB:

Orpannuenue nojaceru: 192.168.1.0/24;
e  Orpannuenue o koHkpernomy IP: 192.168.1.160/32.

[Tprmep OIOKMPOBKH CETEBOTO MOPTa:
e ®dopmar ethl. XX (makcuManbHOe 3HaueHue XXXX, rae X- uucioBod opmar)

(pucyHOK 36).
MopT ethO HacTpoiikn
IP Anpec noacetw: 192 168.63.207/24
MAC Appec: 10:64:25:51:32:51
LLInt03 no ymonuaHuw 192.168.63.1

Pucynox 29 — OKHO ceTeBbIX HaCTPOEK.
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KoHdurypaumna nHtepdpeinca eth0

AMUHUCTpaTOop | ‘

MNaponk | ‘

m

Pucynok 30 — AyTeHTHUKAINS TTIOTB30BaTEN.

Kondurypaunsa nHtepdeica ethO X

s

Pucynok 31 — Kondurypauus uatepdeiica.

KoHdurypauus uHtepdpeiica eth0 X

CeTb: ‘ 192.168.63.207/24 ‘

Linwoa: ‘ 192.168.63 1 ‘

= =

Pucynok 32 — Iloacets koHpurypauuu uarepdeiica.

Kondurypaumna nHtepdeinca eth0 X

CNUCOK MapLUpYTOB

rFY

Pucynok 33 — OxHO «CIHCOK MapmipyTOBy.
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KoHurypauus nHtepdeica eth0 X

[NoDaeuTe MapLpyT

Kyna/macka:

Yepea:

MeTpuka

£

Pucynok 34 — Jlo0aBieHue MapuipyTa.

Firewall X
PazpelwetHkie JanpelletHele
NogceTH nopTsl
FY FY

- -

Pucynoxk 35 — Okno Firewall.

Firewall X

3abnokMpoBatk MHTEpdERC
ifname: | eth1.11|

dopmar eth1.XX

=3

Pucynok 36 — @opmart OIOKHPOBKHU CETeBOro MHTEpdeiica.
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KoHdurypauums nHrepdeica eth0 X

Cnucok VLAN

F Y

Pucynok 37 — Okno co ciuckom VLAN.

KoHdurypauusa nHtepdenca eth0 X

[Nobaeuts VLan

Hoewm VLan:

[NobapuTh

Pucynox 38 — Kondurypamus uatepgeiica VLAN.

1.5.7.6 Ilynkm menro Kypnanwi

CHCTEMHLIA ypHan

lepeknioynTh OBDHOBUTL YHCTUTEL

Mar
Mar
Mar
Mar

Mar

Mar

Mar
Mar
Mar
Mar

Mar

1e
1e
le
le
1e
1e
le
le
1e
1e
1@
le
1e
1e
1@
le
le
1e
1@
le
le
1e
1e
le
le
1e
1e
le
le
1e
1e
1@
le
1e
1e
1@
le
1e

@6:
a6
86:
86:
@6:
85:
85:
85:
@s5:
85:
85:
85:
85:
EH
85:
85:
85:
@s5:
85:
85:
85:
@s5:
85:
85:
85:
@s5:
85:
85:
85:
@s5:
85:
85:
85:
85:
EH
85:
85:
85:
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143
33:
33:
181
188
Hl

a3
a2

STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV
STV

dropbear[8778]: Exit (root) from <192.168.63.155:57776>: Exited normally
dropbear[8778]: Password auth succeeded for 'root' from 182.168.63.155:57776
dropbear[8778]: Child connection from 192.168.63.155:57776

backend[786]: Correction RTC:189326862881

backend[786]: RTC:128326250808!=188326855959

backend[786]: GNSS Status OK

dropbear[3759]: Password auth succeeded for 'root' from 192.168.63.225:50504
dropbear[3759]: Child connection from 192.168.63.225:58584

backend[786]: GNS5 init

dropbear[3619]: Exit (root) from <192.168.63.225:58496>: Disconnect received
dropbear[3619]: Password auth succeeded for 'root' from 192.168.63.225:50496
dropbear[3619]: Child connection from 192.168.63.225:58496

dropbear[347%]: Exit (root) from <192.168.63.225:55474>: Disconnect received
dropbear[3479]: Password auth succeeded for 'root' from 192.168.63.225:55474
dropbear[3479]: Child connection from 192.168.63.225:55474

dropbear[3331]: Exit (root) from <192.168.63.225:55460>: Disconnect received
dropbear[3331]: Password auth succeeded for 'root' from 192.168.63.225:55460
dropbear[3331]: Child connection from 192.168.63.225:55468

dropbear[3164]: Exit (root) from <192.168.63.225:68578>: Disconnect received
dropbear[3164]: Password auth succeeded for 'root' from 192.168.63.225:6@578
dropbear[3164]: Child connection from 192.168.63.225:68578

dropbear[3814]: Exit (root) from <192.168.63.225:36636>: Disconnect received
dropbear[3814]: Password auth succeeded for 'root' from 192.168.63.225:36636
dropbear[3014]: Child connection from 192.168.63.225:36636

dropbear[2865]: Exit (root) from <192.168.63.225:36624>: Disconnect received
dropbear[2865]: Password auth succeeded for 'root' from 192.168.63.225:36624
dropbear[2865]: Child connection from 192.168.63.225:36624

dropbear[2718]: Exit (root) from <192.168.63.225:56138>: Disconnect received
dropbear[2718]: Password auth succeeded for 'root' from 192.168.63.225:56138
dropbear[2718]: Child connection from 192.168.63.225:56138

dropbear[2535]: Exit (root) from <192.168.63.225:56122>: Disconnect received
dropbear[2535]: Password auth succeeded for 'root' from 192.168.63.225:56122
dropbear[2535]: Child connection from 192.168.63.225:56122

dropbear[2385]: Exit (root) from <192.168.63.225:51428>: Disconnect received
dropbear[2385]: Password auth succeeded for 'root' from 192.168.63.225:51420
dropbear[2385]: Child connection from 192.168.63.225:514208

dropbear[2071]: Exit (root) from <192.168.63.225:51484>: Disconnect received
dropbear[2871]: Password auth succeeded for 'root® from 192.168.63.225:51484

-

Pucynox 39 — OKHO CHCTEMHOTO KypHaJa.
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Oro0Opaskaet cuctemHble Joru. [locnenHee coObITHE HAXOUTCS CBEPXY.
IIpu naxatum kHonku «Ilepekar0ounThL» mNpowusoiaer cmeHa Ha >xypHan GNSS, kak
nokaszaHo Ha pucynke 40.

2026/@3/18
2026/@3/18
2026/83/18

1@ GL(9/7) <BB:7@:35» <B2:56:11> <79:47:31% {(73:16:48> <BB:15:42» {72:14:44> {65:99:35> 83:04:24 71:92:24
185 GP(11/7) <12:73:19> 11:65:14 <25:60:46> <@6:37:31> 29:20:% (28:22:42> <21:13:27> <19:12:24> <24:03:23> 31:02:42 @5:01:22
:45 GL(9/7) <B8:69:41> <B2:56:28> <79:409:33> <BB:15:43> <72:14:44> <73:14:40> <65:98:38> 83:84:37 71:93:17

- )

2026/83/18 145 GP(11/8) 12:73:% <11:65:22> <25:60:44> <B6:37:33> <29:29:17> <28:22:43> <21:13:23> <19:12:24> <24:88:20> 31:02:42 85:91:%

2026/@3/18 GL(9/7) <8@:69:42% <B2:56:25) <79:49:27> (BB:15:42r <72:14:43» {73:14:39> <65:08:35> 83:04:38 71:93:29

2026/@3/18 GP(11/9) <12:73:3@> <11:65:23> <25:6@:43> <@6:37:31> <29:29:34> <28:22:43> <21:13:25> <19:12:28> <24:@8:17> 31:82:41 @5:01:* i
2026/83/18 GL(9/7) <B88:69:38> <B2:56:27> <79:40:27> <BB:15:43> <72:14:44> <73:14:48> <65:08:36> §3:04:36 71:83:22

2826/83/18 GP(11/8) <12:73:3@> <11:65:21> <25:6@:45> <@6:37:34> 29: 28 <28:22:43» <21:13:25> <19:12:11> <24:88:28> 31:82:48 85:81:19

2026/@3/18 GL(9/7) «80@:69:48> <B2:56:26> <79:49:30> <BE:15:44r <72:14:45) <73:14:40> <65:98:31> 83:04:36 71:03:16

2026/83/18 GP(11/9) <12:73:29> <11:65:18> <25:59:45> <@6:37:25> <20:28:35> <28:22:43> <19:13:27> <21:12:20> <24:89:27> 31:81:38 05:01:* I
2026/83/18 GL(9/7) <B80:69:41> <B2:56:24> <79:40:36> <BB:15:43> <72:14:44> <73:14:42> <65:08:25> §3:84:25 71:83:17

2826/83/18 GP(18/8) 12:74:* <11:64:21> <25:59:43> €¢@6:38:27> <29:28:34> <28:22:44> ¢19:13:30> <21:12:29> <24:89:28> 31:81:32

2026/@3/18 GL(9/7) <B0:69:38> <B2:56:27> <79:49:37> <BB:15:45> <72:14:43> <73:14:42> <65:98:25> 83:04:24 71:93:23

2026/83/18 GP(18/9) <12:74:17> <11:64:23> <25:59:43> <@6:38:31> <20:28:25> <28:22:44> <18:13:38> <21:12:30> <24:09:26> 31:81:33
2026/83/18 GL(9/7) <B8@:69:34> <B2:56:28> <79:49:30> <BB:15:45> <72:14:45> <73:14:43> <65:08:27> 83:84:27 71:83:19

2026/@3/10@ 98:51:45 GP(1@/9) <12:74:24> <11:64:21> <25:59:45> <@6:38:3@> <29:28:31> <28:22:44> <19:13:37» <21:12:22> {24:09:25> 31:01:27
2026/@3/10 98:51:25 GL(9/7) <B30:69:48> <B2:56:19> <79:48:19> <BB:15:46> <72:14:44> <73:14:43> <65:@8:30> 83:04:32 71:03:27

2026/83/18 GP(18/9) <12:74:29> <11:64:2@> <25:59:45> <@6:38:34> <20:28:33> <28:22:43> <18:13:31> <21:12:20> <24:09:3@> 31:81:31
2026/83/18 GL(1@/7) <B8@:68:38> <82:54:15> <79:58:29> <BB:17:45» <72:15:45> <73:13:42> <65:88:29> 71:04:20 83:83:34 78:01:%
2026/83/10@ 98:51:05 GP(1@/9) <12:74:29> <11:64:17> <25:59:45> <@6:38:31> <29:28:30> <28:22:43> <19:13:37» <21:12:25> <24:09:22> 31:01:31
2026/@3/19 98:50:45 GL(1@/7) <BO:68:36> <B2:54:14> <79:50:31> <BB:17:46> <72:15:45> <73:13:42> <65:08:30> 71:84:22 83:83:36 78:@1:*
2026/83/1@ 98:50:45 GP(1@/7) <12:74:31> <11:64:23> <25:59:43> <@6:38:18> 29:28:* <28:22:45> <19:13:33> <21:12:17> 24:89:2@ 31:81:3@
2826/83/18 GL(18/7) <B8P8:68:32> <82:54:28> <79:50:34> <BB8:17:45» <72:15:47> <73:13:41> <65:08:22> 71:84:17 83:83:31 78:81:15
2026/@3/10 98:50:25 GP(1@/8) <12:74:28> <11:64:21> <25:59:45> <@6:38:31> <29:28:29> ¢28:22:45> <19:13:36> <21:12:28> 24:@9:25 31:01:29
2026/@3/189 98:50:05 GL(18/7) <BO:68:38> <B2:54:15> <79:50:36> <BB:17:45> <72:15:45> <73:13:48> <65:88:21> 71:04:18 83:03:30 78:81:13
2026/83/10 08:50:05 GP(1@/8) <12:74:23> <11:64:22> <25:58:45> <@6:38:33» <29:27:30> <28:21:45> <19:13:27> <21:11:22> 24:18:23 32:01:38

w

in

[

2826/83/18 145 GL(18/7) <BO:68:408> <82:54:29> <79:58:34> <B8:17:46> <72:15:46> <(73:13:48> <65:88:24> 71:04:29 83:03:19 78:01:13
2026/@3/18 145 GP(18/8) 12:75:% <11:64:26> <25:58:45> <06:39:33> <29:27:34> <28:21:45> <19:14:36> <21:11:20> <24:18:27> 32:01:38
2026/83/18 125 GL(18/7) <BB:68:38> <B82:54:23> <79:50:34> <BB:17:46> <72:15:46> <73:13:48> <65:08:19> 71:04:29 83:03:29 78:81:12
2026/83/18 @8:49:25 GP(18/7) 12:75:% 11:64:16 <25:58:46> <06:39:26> <29:27:36> <28:21:45> <19:14:33> <21:11:29> <24:19:27> 32:81:41

2026/@3/18 185 GL(18/7) <B@:68:38> <B82:54:24> <79:50:28> <BB:17:46» <72:15:46> <73:13:41> <65:08:28> 71:84:22 83:03:31 78:01:16

2026/@3/18
2026/83/18
2026/@3/18 08:48:4
2026/@3/18 98:48:2.
2026/@3/18 @8:48:2.
2026/83/18
2826/83/18

o

GP(1@/8) <12:75:22> <11:64:25> <25:58:45> <@6:39:34> <20:27:30> <28:21:45> <19:14:35> <21:11:22> 24:10:% 32:01:42

GL(10/7) <B@:68:40> <B82:54:21> <79:5@:25> <BB8:17:46> <72:15:46> <73:13:41> <65:08:28> 71:84:16 83:03:24 78:01:20

GP(1@/8) <12:75:28> <11:64:19> <25:58:47> <@6:39:34> <20:27:19> <28:21:43> <19:14:36> <21:11:27> 24:10:* 32:01:43

GL(10/7) <BO@:66:38> <82:53:22> (79:52:36> <B8:18:44> <72:15:47> {(73:13:41> <65:88:27> 71:84:19 §3:02:22 78:02:17

GP(1@/7) 12:75:% 11:64:17 <25:58:47> <@6:39:32> <29:27:15> <28:21:42> <19:14:39> <21:11:28> <24:10:25> 32:01:43

GL(10/8) <B8@:66:34> <B2:53:17> <79:52:32> <B8:18:45> <72:15:47> <73:12:48> <65:87:24> <71:05:15> §3:92:20 78:02:17 =
GP(18/8) <12:75:25> <11:64:27> <25:58:46> 86:39:24 <29:27:36> <28:21:42> <19:14:39> <21:11:38> <24:18:23> 32:81:41

th oo

o}

Pucynok 40 — Oxno xxypHana GNSS.
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1.5.7.7 Ilynkm menro Admin

OyHKIMOHAN: HACTpoilka HMMEHM XocTa, Jo0aBieHHE I[0JIb30BaTesel, ylaieHue
NOJIb30BaTENeH, yIpaBieHUe ciayx0amu, oOHOBIIeHHE co(Ta, HACTPOWKAa ABTOHOMHOTO pEXHUMa
paboThl, a TAKXKE U3MEHEHHE MapoJIeH MOoJb30BaTeel U OCTAIbHBIE HACTPONKH.

STV NTP PTP0 GNSS CeTb XypHansl Admin admin

Cep Ne: 20240099
Bepcua MN0: 3.06.07.00
Bepcna FW: 2.1.8; Fenepatop: v2.0
Hostname: STV

HacTpo¥ik4
OGHoBMTL FW
NMEA cepsep

PTP IEEE-1588

Mapons
[obasuTh
Ynanuts
rsysiog
Backup

Recovery

Bpemst

Pucynok 41 — Bxuragka Admin.

Jliis i3MEeHeHusl UMEHH XOCTa WJIM YTIPaBJICHUS CIIy>)kKOaMH HEOOXOIUMO Ha)XXaTh HAa KHOIIKY
«Hactpoiikn». [Totpedyercs npolTH ayTeHTH(PUKALKIO M0JIb30BaTeNs Ul MOATBEPKICHUS B OKHE,
KaK MoKa3aHo Ha pucyHke 42. OTKpoeTcsi OKHO, MOKa3aHHOE Ha pUCYHKe 43.

HacTtpoiku X

AOMWHUCTpaTOp ‘ ‘

Maponk

m

Pucynok 42 — OkHO BBOJIa TAaHHBIX AJMHHHCTPATOpA.
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HacTtpoiiku X

Mcnonbaoeate SSH-cepBuc

WMcnonk3osars cepeuc
SNMPd

Mcnonb3oeate SNMP Trap

<]

IP SNMP Trap Ne1 ‘ 0.0.0.0 ‘

IP SNMP Trap Ne2 ‘ 0000 ‘

SNMP ROCOMMUNITY ‘ public ‘
Wcnone3oeatk CHTTPS

Ceptudomrkar SSL | Bribepute hainn |¢a|F|r| He BeIDpaH

[MpuBaTHBIA KN4 | Bribepute hainn |¢a|F|r| He BeIDpaH

Host name ‘ STV ‘

Pucynox 43 — OKHO HacTpoeK.

lNanouka HanpoTuB nyHkTa «Mcmosab3oBaTs SSH-cepBHMC) CIYXKUT JUIS pa3pellieHUus: UIu
3alpeiieHns BO3MOXKHOCTH NoAKIo4arbes K yerpoiictBy CTB-01 nmo npotokony SSH.

Ianouka HampotuB nyHkTa «Mcnonb3oBath cepBuc SNMPd» 3amyckaer nemon SNMPd
JUIs BO3MOXKHOCTH MOHUTOpHHTa uepe3 npotokon SNMP v2c.

Iloopoonuee o exnouenuu u nposepke SNMP u pabome ¢ MIB-meneorcepom 6o3modicro
o3HaKomumucs, ckavas ghaiin «PykoBoacTBO 10 BKJIKYeHH10 ¥ npoBepke SNMP na CTB» ¢ caiima
AuCubuKom. Jlanuyro uncmpykyuro Mod*CHO Hatimu, nepetios 80 8Ka1aoKy ¢ ookymenmayuei onsi CTB-
01 ¢ oon.ghynxyusmu.

I'anouka Hanpotus myHkTa «Mcnoab3zoBatb SNMP Trap» akTHBU3UPYET MOCBUIKH TPAIIOB
IIPU OTIPEJICIEHHBIX COOBITUSAX.

B none «IP SNMP Trap» 3anuceiBaercs IP anpec cepsepa, kyna OyxyT MpUXOJUTH TPAITBL.

B none «SSNMP ROCOMMUNITY» 3anucsiBaetcst uaentugukarop 3anpoca SNMP.

lanouka wnampotuB myHKTa «Mcmoan3oBare HTTPS» mis wucnombs3oBanmss HTTPS-
POTOKOJIA, MHA4Y€e UCTOb3yeTcs nportokoia HTTP.

[TapameTp «HOSt namey» 3amaer otoOpaskaemblii uaeHTuduKaTop kak B Web-untepdeiice,
TaK ¥ B CUCTEMHOM XypHaie. MiMs T0KHO yKa3bIBaThes 6€3 MpoOernos.

Jlyis u3MeHeHus: UMEHU XOcTa HeoOXOJMMO 3a/laTh MMsI B COOTBETCTBYIOLIEM moiie «HOost
Name» 1 HaXkaTb KHOIKY «Y CTAHOBUTBY», PACIIOJIOKEHHYIO PSIIOM C TIOJIeM JJIsl BBOJIA.

[Tpu HakaTMM HA KHOMKY «ISYSlOg» OTKpoeTcss OKHO, IMOKa3aHHOE Ha pucyHke 44. B Hém
MOYKHO 3371aTh CEpBEP I yJAJIEHHOTO JIOTUPOBAHMSL.
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YpanernHoe NorMpoeaHwne X

rsyslog | TCPrsyslog ~ l192_168.63_106:514 J

UDP rsyslog

Pucynok 44 — OxHo 3a/1aHus cepBepa YJICHHOTO JIOTUPOBAHMUS.

[Tpu Haxxatun Ha kHONIKY «NMEA cepBep» 0TKpoeTcsi OKHO, ITOKa3aHHOE Ha PUCYHKE 45.
3neck MoxkHO 3a1ath IP aapec u mopt cepsepa, kyna Oyayt npucbuiatbess NMEA makeTst.

3apatb cepeep NMEA X

IP agpec:Port

192.168.1.124.2726 ]

Pucynoxk 45 — Oxno 3ananus ceppepa NMEA nakertos.

[Tpu HaxxaThu Ha KHOTIKY «Radius» oTkpoeTcst OKHO ¢ HACTPOITKaMU POTOKOJIA, TOKa3aHHOE
Ha pUcyHKe 46.

RADIUS (Remote Authentication Dial-In Service) — cereBoii MmpOTOKON, KOTOPBIi
o0OecrieunBaeT IEHTPAIM30BAaHHYI0 ayTEHTU(UKALNIO, aBTOPU3ALMI0O M Yy4YeT [O0Jb30BaTelNeH,
HOJKJTFOYAIOLINXCS K CETH.

s no6asnenust IP-agpeca cepepa Heobxoanmo BBecTH naHHbIE B Toyisd «IP cepBepa» u
«Cexper». [lanee HeoOxoaumo HaxaTh KHONKY «IIpumenuThb». [locime sToro B BepxHEM IHoJje
nosiButcs IP-angpec.

ITocne noGaBieHus cepBepa Ha CTpaHULE aBTOPHU3AMU U ayTEHTU(PHUKALMU MOJIb30BATENA
(pucyHok 11) mosiBuTCst BO3MOKHOCTB BXo/1a uepe3 Radius (pucynok 47). [Ipu ayrentudukaimu depes
Radius Bxon Oynet ocymiecTsieH ¢ npaBamu mojb3oBareins. CTB-01 B ranHOM ciy4dae OyeT sSBISTbCS
KIIICHTOM.

RADIUS X
192.168.63.159 -
IP cepeepa [ 0000 ]
Cekper [ ]
oo

Pucynok 46 — OxkHo HacTpoek mpotokoia «Radiusy.
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AyTeHTUUKauma

|

[Napons

|

| NokaneHan ayTeHTUdMKaLNA

NokankHan ayTeHTUdWKaLWA
AyTeHTHdOMKauma Yepea RADIUS: 192.168.63.159

Pucynok 47 — Ayrentudukanus yepes Radius.
Jis nobGaBreHus mojb3oBaTeNel, HeEoOXOOUMO HakaTh Ha KHONKY «/lo0aBuUTHY,
nokasanHyo Ha pucyHke 41. [TorpeOyercs BBECTH JaHHBIC aIMUHUCTPATOPA JUISI TIOATBEPKIACHUS. B

NOSBUBIIMMCST OKHE BBECTH JIaHHbIE J00aBISEMOIrO II0JIb30BaTeNi M BbIJaBacMble IMpaBa —
aJIMAHUCTPATOP WJIM MOJIB30BATENb, KaK IMOKa3aHO Ha pUCYHKE 48.

[o6aBneHue nonb3oBaTens X

HoBwlid nonsk3oceaTens

Norwx [

lMNonoTeepxoeHne [

Maponb [ ]
MNpaea ‘ AOQMUHWCTPaTop v ‘

m AﬂM “ “cmaTop
[Nonk3oeaTtens

Pucynok 48 — OxHO 100aBIIeHUS TIOJH30BATEIIS.

Jlnst ynaneHus moJib30BaTelis, HEOOXO0IMMO Ha)KaTh Ha KHOMKY «YaaauTby». [loTpedyercs
BBECTH JaHHbIE AJMUHUCTpaTOpa IJsi MOATBEpXKACHUS. B MOSBUBIIMMCS OKHE BBECTH JOTHH
M0JI30BATEIsI, KOTOPOTr'O COOMpaeTech YAAIUTh (PUCYHOK 49).

Henp3s ynanuth monb3oBaress, Moa KOTOPHIM ObLT COBEPIIIEH BXO/I.
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YpaneHwe nonb3oBaTens X

YIanuTe Nons30BaTena

admin

user

Cono S -

Pucynok 49 — OkHO yaaieHus 1MojIb30BaTelIsl.

Jlnst 3arpy3kd OOHOBJIEHUS! HYXXHO HaxaTb KHONKY «OO0HOBUTB FW». OTkpoercst okHO

BbIOOpa (haityia Ha Bamiem kommbloTepe (pucyHok 50). Bribepere ¢aiin ¢ 0OHOBICHHEM, HaXaB Ha
KHONIKY «Bbi6epute daiia». 3arem HaxxMUTe Ha KHONKY «OGHOBHTH SOft».

O6HoeneHwe Firmware

| BuiGepuTe dain | @ann He sLI0paH

Pucynox 50 — OKHO 3arpy3ku OOHOBIJICHHUS.

Z[J'DI YCTaHOBKU CUCTEMHOTO BPEMCHH, a4 TAKKC IJId HaCTPOﬁKH ABTOHOMHOTO PpC)KHUMa

HE0O0X0IMMO HaXXaTh Ha KHOTIKY «Bpems». [Tocie npoxoxaeHus: ayreHTH()UKANU OTKPOETCST OKHO,
NOKa3aHHOE Ha pUCyHKe 51.

KOHT[JUJ'Ib 1 aBTOHOM

BpemA Dpay3epa  Jul 24 2026 15:36:58 GMT+0400
cuctemHoe Bpema 2026-07-24 11:36:59
timestamp ntp 2026-07-24 11:36:59

CuctemHoe BpemA IR w1l i

da3y reHepaTopa YCTaHOBUTL

3aKpbiTh

Pucynok 51 — OKHO yCTaHOBKHM CHCTEMHOTO BPEMEHHU U HACTPOWKH aBTOHOMHOTI'O PEKUMa.

Oynkius «CucreMHoe BpeMsD» T03BOJIIET CKOPPEKTUPOBATH CUCTEMHOE BPEMSI.
Oynkius «Pa3a renepaTopa» Hy>KHa JIJIsl yCTAaHOBKH (pa3bl TeHepaTopa.
Ilpumeuanue: 3anats a3y reHepaTopa BO3MOXKHO ToJIbKO Ipu Hanuunu OCXO reneparopa.

Jlnst paboThl yCTPOWCTBA B aBTOHOMHOM pekuMme oT reHeparopa OCXO mpemycMoTpeH
pexum RTC+1PPS (cm. m. 1.5.7.2).
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ABTOMaTHYeCKAasi NOAT0TOBKA BHYTpeHHero reneparopa CTB OCXO.

1. DTan nepBUYHOro 3anycka (nepsbie 18 yaco) (1ot 3Tan Bozmoxken 6e3 GNSS).
Cpa3y nocie 1mojayy HanpsHKEHHs UM Iepe3arpy3Ku CUCTEMa 3aIlyCKaeT MPoLece MOArOTOBKU
reHepaTopa K padore.
[Tpu 3TOM morpemHocTs mKaisl BpeMeHrn CTB B aBTOHOMHOM pekuMe B UTOTE MOXKET OBITH
nosrydeHa He 6onee 100MKc/cyTKH.
I'enepaTop BeIAAET HA pabOYMii PEKUM C TOUKU 3PEHUS CTAOMIBHOCTH YaCTOTHI.
YcTaHoBKa KOPPEKTHOTO 3HaUeHUs Ga3bl (MOMEHT Hayalla CeKyH/Ibl):
* 100 BBIMIOJHAETCS aBTOMaTHUeCcKu 1o curHaimy or GNSS npuemnnka (10cTatouHo
KOPOTKOTO (HECKOJIBKO CeKyH) ceaHnca cBsi3u ¢ GNSS cnyTHuKaMn),
» 100 BpYYHYIO: €CJIH BHI 337aeTe (hazy uepes web-unrepdeiic, cuctema nmepexoauT Ha
paboTy OT reHepaTopa cpasy Mocie MOABIECHUSI COOOIIEHUS 00 YCIEeTHOM IPUMEHEHUU HACTPOEK (OKOJIO
15 cexynn).

2. Boixoa Ha pa0ounii peskum.

JlocTrkeHue npezena abCoaOTHOM MOrpeHocTH (5 MKc/cyTkH) 1mikaiasl BpeMenu CTB B
ABTOHOMHOM PEXMUME BO3MOXKHO ITOCTIE MPEIBAPUTEIBHOTO HaKoTUIeHHs JaHHbIX oT GNSS-npuemunka
o01iel Ipo1oJKUTENbHOCTBIO 24 yaca. HakomieHre JaHHBIX MOXKET ObITh HENPEPHIBHO WK YacTsAMH (B
MOMEHTBHI, Korjia goctynHa nHpopmanus ¢ GNSS cnyTHUKOB).

Taxum oOpaszom, eciu B Mecte yctaHOBKH CTB criyTHUKOBBIN CUTHAJ OTCYTCTBYET MOJTHOCTHIO
(1 cuaxponusaiust ¢ GNSS He BBINTOIHAIACK), TO HOTPEIIHOCTD HIKaJIbl BDEMEHU B aBTOHOMHOM PEXHMeE
MoxeT gocturath 100MKC/CyTKH.

Ecnu BbINONHEH MOJHBIA LUK HAaKOIJICHUS JAHHBIX JJIS BbIXOJA Ha pabouyuil pexum, To
MOTPENIHOCTD LIKaJIbl BpEMEHHU B aBBTOHOMHOM PEXHME COCTaBUT HE 00Jiee 5 MKC/CYyTKHU.

JIist HacTpOWKHM Tepexo/ia B aBTOHOMHBIN PEXUM, HEOOXOIMMO BBHITIOJHUTH CIIEIYIONINE
NEeNCTBU:

1. IIpoBepka aKTya/IbHOCTH BPpeMEHH
Ecnu cuctemMHOe Bpemst yCTpOHCTBA yKe aKTyaJbHO (CHHXPOHU3UPOBAHO paHee), Mepexo.t
B aBTOHOMHBII PEKUM OCYIIECTBIISIETCS cpa3y (cMm. 1. 3). B mpoTuBHOM ciydae
HE00XO0IMMO BBINOJIHUTH MPEJIBAPUTEIBbHYIO HACTPOUKY OJTHUM U3 CLIOCOOOB:
*  Cnocod A: Cunxponu3anusi mo NTP (pexkoMeHayemblii)
Hacrpoiite agpec BuemHero NTP-cepsepa (cm. 1. 1.5.7.2). Ecniu B cucteme
noctyneH curHan 1PPS, Hauano cekyHabl OyaeT O6paThCst OT HEro (MpH yCIOBUU
CTaOUIILHOCTH CUTHAJA), UTHOpUPYs MeTkH BpeMeHu NTP nns dazupoBanus.
*  Cnoco0 b: Pyynas ycranoBka (uepe3 0Opay3sep)
[Tpu OTCYTCTBUYM BHEITHUX HCTOYHHUKOB HAYKMHUTE KHOIKY «Y CTAHOBHTD)
HanpoTuB cTpokH «CucreMHoe Bpems» (pucyHok 51). Bpems Oyzaer ckonupoBaHO
¢ gacoB I1K, ¢ koTtoporo otkpsIT Web-unTepdeiic.

2. Tloason ¢a3bl reneparopa

JlaHHBII Iar BO3MOXEH TOJBKO MPU HATMYUH B COCTaBE YCTPOMCTBA yNPaBJIsieMOro
OIIOPHOI0 reHepaTopa:

a. Haxwmure kHOTIKY «3anaTh ¢a3y reHeparopar», Kotopas OyJeT HAaXOAUTHCS B OKHE
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YCTAaHOBKH CHCTEMHOT'O BPEMEHH U HACTPOWKU aBTOHOMHOTO peXuMa (pUCyHOK 45);
b. Hoxnurech okoHYaHHs TPOIICaYpHI (HE MeHee 15 ceKyH);
c. Bo Bpems mporiecca 3anpemnaercst u3MeHsTh HacTpoiiku NTP-m1emoHa.

3. Ilepexox B aBToHoMHBIIT peskum (RTC+1PPS)

Jl1s akTUBaMK PEKUMA BBIMIOJIHUTE CISAYIOUINE TEHCTBUS:
ITepeiinute Bo BKIaaky «NTP» (pucyHnok 14);
Haxxmure na kaonky «Hacrpoiiku NTP» (pucynok 16);

B mone «OcHOBHOM HCTOYHUK BpeMeHn» BbiOepuTe 3HaueHne «RTC+1PPSy.
Haxwmure kHOTIKY «COXpPaHUTBY.

oo o

4. NHaukaums 1 KOHTPOJIb padoThl

[Tpru3HakaMu yCHemHoro nepexoaa B aBTOHOMHBIN PEKUM SBIISIETCS aKTUBHBIA UHJIUKATOP
«ABTOHOMHas pa6oTa» (pUCyHOK 52).

Pucynok 52 — I[Ipu3Hak yCrenHoro nepexo/ia B aBTOHOMHBIN PEKUM.

Ilpumeuanue: unouxamop GNSS (IZ/IOHACC/GNSS) npu smom mosxncem npoodonxncams
20pemsp.

Knonka «Backup» mo3Boasier coxpanuth B mamstu CTB criemyromue HacTpoiku: oOIne
HACTPOWMKH, HAcTpoWku cetu, HacTpoiiku firewall. ®aiin coxpanurcst mocime cOpoca Ha 3aBOACKHUE
HacTpoiiku. [lpu nmanbHEHIIeM HCIONb30BaHHK KHOMKH «Backup», panee coxpaneHHBIH (aia ¢
HacTpoikaMu OyJleT 1epe3anuchiBaThCs.

JlJis BOCCTaHOBJIEHMsI HACTPOEK HYXKHO HakaTb Ha KHoOmNKy «Recovery». Ilotpebyetcst BBecTH
JaHHble aaMuHHCTparopa. OTKpoeTcs OKHO BbIOOpa € BBIOOPOM BOCCTaHABIMBAEMbIX IAapaMETPOB
(pucynok 53).

BoccTraHoBneHWe HacTpoek X

WcTodHvk BoccTadoBneHna Thu Mar 6 13:34:03 UTC 2025
(JOBWKe HaCTPORKK
(CHacTpoikn cetn

[(HacTtpoitku firewall

Boccranosuts

Pucynok 53 — Okno Recovery
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Taxoke Ha BkiIaake «Adminy MOKHO YBHIETh:
— Cepuiinsbiii Homep CTB;

— Howmep Tekymieit Bepcuu nporpammuoro ooecrieuenus CTB-01;

— Bepcus texymeit npormmsku CTB-01;

Bepcus reneparopa CTB-01 (Toasko mist yerpoiictB ¢ renepatopom OCXO u pyOuaneBoro);

— WM xocra.
2 KOMILJIEKT ITOCTABKHA
HaunmeHoBaHue KosmuecTBo
CepBep TOYHOTO BPEMEHH 1 mT.
ITpuemuuk THCC 1 mr.
Antenna 'HCC c kpoHmreitHoM 1 mT.
['po3opa3psiHUK ¢ KabeseM 1 mT.
Kabenp cereBoii 1 mT.
Kabenpb ceTeBoif 1uist pe3epBHOTO MATAaHUS (IIPH HATHIUN 1 wr.
pPEe3epBHOIO MUTAHUSA)
Kabenp aHTeHHBIN 1 mT.
Kabenp mpuemMHnKka 1 mT.
Kabenp naTepdeiicHbINH 1 mT.
Cepgep Tounoro Bpemenu CTB-01. PykoBonctso no 1 9K3. Ha mapTUIo
JKCIUTyaTaI|H
Cepsep Tounoro Bpemern CTB-01. ITacnopt 1 9K3.

HpI/IMe‘IaHI/Iei HapTI/IH 1 UCIIOJIHCHUC OIIPCACIIAOTCA IIPU 3aKa3cC.
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3 TEXHHUYECKOE OBCJIYKUBAHUE
3.1 TIIpoBepka paGoTocnocoOHOCTH cepBepa

Kputepuem paboTOCIOCOOHOCTH cepBepa sBIsSETCS BbIada HMHGOpMAIMM O BPEMEHHM Ha
KUJKOKPHUCTAIUIMISCKUH TucIuiei u B ceTh Ethernet mo mporokonam NTP, SNTP, PTP.

3.2 Texuuueckoe 0CBHIETEJILCTBOBAHUE

CepBep, DOKCIUTyaTUPYEeMbIi B COCTaBE aBTOMATH3WPOBAHHOW  CHCTEMBI, IOJICKHT
OIIOMOUPOBAHHUIO YIOJHOMOYCHHBIM IMPEJCTaBUTENIEM 3aKa3uyuka C MOMEHTA BBOJAa CHUCTEMBI B
JIICUCTBUE.

OmnoMOMpOBaHHBIA ~ cepBep  MOUIKUT  MEPUOJUYECKOMY  OCBHJIETEIHCTBOBAHUIO
YIOJTHOMOYCHHBIMU TPEACTABUTEISIMU 3aKa3uhKa Ha MPEIMET COXpaHHOCTH TUIoMO. [leproauvHOCTb
OCBHJICTEILCTBOBAHUS  OMpeJensercs 3aka3yukoM. Pe3ynpTaThl  OCBHUIETENBCTBOBAHUS  MOTYT
¢bukcupoBarbcs B hopmyJsipe (ImacrnopTe) cepaepa.

4 YKAZAHUSA MEP BE3OITACHOCTH

[Tpu mpoBeaeHnn pabOT JOJDKHBI BBITOIHATHCS «MekoTpacieBbie IpaBuia 1Mo OXpaHe TpyAa
(mpaBuia 6€30MaCHOCTH) MPHU SKCILTyaTanuu sekTpoycranoBok» 10T P M-016-2001 (P 153-34.0-
03.150-00).

[lepen BxmroueHuem cepsepa TouHoro BpemeHu CTB-01 HeoOXoammo 3a3eMIIUTh PO3ETKY, K
KOTOPOH OHO MOJIKITIOYEHO. 3a3eMJIEHUE TOJDKHO MPOU3BOIUTHCS KaOeleM ¢ CeUeHUEeM He MEHEE CEUCHHUS
Ka0eJst MUTaHusl.

[Ipu BBIMOTHEHUH OTJENIBHBIX BUAOB padoT 1o TekyiieMmy oocimyskupannio CTB-01 Heo6xoaumo
COOITIONIATh CIEIYIONINE MEPHI MPETOCTOPOKHOCTH:

1. Bce pabGoTbl MO MOHTaXy M JEMOHTAaXy MJOJDKHBI BBIMOJNHATHCS TPH OTKIIIOYSHHBIX
MUTAONINX U BXOIHBIX HAMPSDKEHUSX;

2. OcteperaTbCsi TNPUKOCHOBEHUS K TOKOBEAYIIMM IIeTsIM C HampspkeHuem -~ 220 B,
PacIoI0KEHHBIM B 30HE TIEPBUYHOTO HCTOYHHKA AJIEKTPOITUTAHUS OJIOKa,

3. OcranbHble TpeboBanus 6ezonacHoctu — o 'OCT 12.2.007.7-75.

5 XPAHEHUE

5.1 YVYcaoBusi XxpaHeHHs cepBepa

Cepsep nomxeH xpanutbes B yeaosusx o 'OCT 15150-69, rpynna 2C (3akpbIThlie WIH APYTHE
MOMEILEHUS C €CTECTBEHHOM BEHTUJISIMEN 0€3 HCKYCCTBEHHO PETyJINPYEMbIX KIIMMAaTHYECKUX YCIOBHIN)
npu temrneparype ot MuHyc 40 °C no mmtoc 60 °C 1 OTHOCUTETBHOMN BIXHOCTH BO3ayxa He 6oiee 90%
(pu mmroc 25 °C).

B Bo3nyxe nomemeHus A XpaHEHMs] cepBepa HE JOJDKHO NPUCYTCTBOBATH arpeCCHUBHBIX
npuMeceil (mapoB KHUCIIOT, Lesoueil).

TpeboBaHust 10 XpaHEHHUIO OTHOCATCA K CKJIAJICKUM MTOMEUICHHUSM IMOCTaBIIMKA U MTOTPEOUTENS.

5.2 Cpoxk xpaHeHHs

Cpoxk xpaHeHHs cepBepa B HOTPEOUTETLCKON Tape 0e3 mepeKoHcepBaluy — He MeHee 1 rona.

5.3 IlpenesibHbIH CPOK XPAHEHUS

[Tpu pmutensHOM (Gosee 1 Toa) XpaHEHUH CepBep JODKEH HaXOAUTHCS B YIIAKOBAHHOM BHJIE U
COJIepKaThCsl B OTAINIMBAEMBIX XpaHWIUIIaX He Oosiee 3 JIET MPH TEMIEPAType OKPYKAIOIIEro Bo3ayxa
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ot wioc 5 °C no witoc 40°C 1 OTHOCUTENBHOM BIaXHOCTH Bo3ayxa He Ooisee 80% mpu Temmepartype
wttoc 25°C.

5.4 TlpaBuja nocTaHOBKH CepBepa HA XpaHeHHe

[Tpu moctaHOBKE cepBepa Ha ATUTEIHLHOE XPaHEHHE €r0 HE0OX0IMMO YIIaKOBATh B YITAKOBOYHYIO
Tapy IpeaIpUsITUS-10CTaBIIUKA.

5.5 IIpaBuja cHATHS cepBepa ¢ XpaHeHHs

OrpaHuyueHus U CielMalIbHbIE IPOLIELYPhI IIPU CHATHH CEPBEPA C XpaHEHUs HE IPEAYCMOTPEHBI.
IIpu cHATHU C XpaHEHHUs CEpBEP CIENYET U3BJIEYDb U3 YIIAKOBKU.

6 TPAHCIIOPTUPOBAHHUE
6.1 VYcjaoBusi TPAaHCHOPTHPOBAHUSA

JlomyckaeTcsi TpaHCIIOPTUPOBAHKUE CEPBEpPA B TPAHCIIOPTHOM Tape BCEMU BUIaMU TPaHCIIOPTa (B
TOM YMCJI€ B OTAIJIMBAEMBIX I€PMETHU3UPOBAHHBIX OTCEKAaX CaMOJETOB 0e3 OrpaHUYeHUsl PACCTOSHUI).
ITpu nepeBo3Ke B KENE3HOAOPOKHBIX BarOHaX BUJI OTIIPABKU — MEJIKUN MaJIOTOHHAKHBIM.

[Ipu TpaHcOpTHPOBAHUHU CepBepa J0JKHA ObITh MPEeTyCMOTpPEHA 3allUTa OT MOMNaJaHHsl MU
u atMoc(epHbIX ocaakoB. He nomyckaercs KaHTOBaHUE cepBepa.

6.2 IloaroroBka K TPAHCHOPTHPOBAHUIO

CepBep noKeH ObITh 3aKperyiéH Ui 00ecreueHs] YCTOMYHMBOTO IMOJIOKEHUS, UCKIFOUYEHUS
B3aMMHOTO cMelleHuss W ynaapoB. llpu mpoBeneHHMH TNOTrpy30YHO-pasTpy304HBIX paboT W
TPaHCHOPTUPOBAHUU  JIOJDKHBI CTPOTO  BBIMOJHATBCA TPEeOOBAaHUS MAHUIYJSIMOHHBIX 3HAKOB,
HAaHECEHHBIX HAa TPAHCIIOPTHOM Tape.

7 YTUIIN3ALUSA

CepBep HE COAEPKUT B CBOEM COCTaBE OMACHBIX MJIH SIOBUTHIX BELECTB, CIOCOOHBIX HAaHECTH
BpEJ1 3/I0pPOBBIO YEJIOBEKA MIIM OKPY KAIOLIEH cpesie U He MPEACTaBIsAeT ONACHOCTHU JJIs AKHU3HH, 310POBbS
Jro/Iel M OKpY Karoleil cpeibl 0 OKOHYaHUU CpoKa CIyObl. B 3TO cBsI3M yTuiM3anus cepBepa MOKeT
MPOU3BOIUTHCS IO MPaBUJIaM YTHIIM3AIMK OOLIEPOMBIIIIEHHBIX 0TX0A0B. Co/lep:kaHue JIparoleHHbIX
METaJUIOB B KOMIIOHEHTaX cepBepa (JIEKTPOHHBIX IUIaTaX, pa3beMax M T.II.) KpaiiHe Majo, Mo3TOMY UX
BTOPUYHYIO NepepaboTKy MPOU3BOIUTH Helleaecoo0pa3Ho.

8 TAPAHTUMHBIE OBSI3ATEJIBCTBA

I"apanTHitHBIN CPOK ycTaHABIMBAETCA 12 MECSIEB ¢ MOMEHTA NEPENAYN U3ENNS TOKYIIATEINO.
["apanTHs He pacpocTpaHseTcs Ha 1e(eKThl, BOSHUKAIOLINE BCIEICTBUE HEKOMIIETEHTHOTO 00pallleHus,
00CITy’)KHBaHUS, XpaHEHHS U TPAHCIIOPTUPOBAHHUS.
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Koabl 3akaza CTB-01 (c gon. pynkumnsamu)

Ipuiio:xxkenne A

Tun n3nenus

Kopnyc

[Tpuemuuk

AHdTeHHa

I'eneparop

HuTepdetic

RS 232

Brixon

OCHOBHOE MUTAHUE

PesepBHOe nuTanue

MOHHMTOpPUHT UTAHUSA

Brixon IRIG

ABapus

[TpoTokombl
pe3epBUPOBAHUS

[IpoToKOIIBI yCTpaHEHHS

IICTJIU B CETU

MOHI/ITOpI/IHr AHTCHHBI

AJTOpUTM TTIOMEX

NCHBII

Kab6enb uaTEpdhe

Kaben» mpuemuuka

Kabenp anTEeHHBIN

Omuus

CTB

19E

Kpennenne 19", 1U ¢ nom.
byHKIHSIMHA

I1P1

Curnanet T'JIOHACC/GPS

I1P2

Curuanst [JIOHACC/GPS/
BD/Galileo

Al

ICB ANT GNSS
Temmnepatypa -40...+85 °C

A2

GPS-P
Temmnepatypa -70...+90 °C

I'l

TCXO (norpemHnocts +1mc/1
CYTKH)

2

OCXO-HQ
(morpentHocTh £5MKC/1 cyTKH)

I3

PyOunuessblil reneparop
(morpentHocth +0.2MKc/1 cyTKH)

Nl

4xNTP (10/100/1000 Mobut/c) +
IXPTP

n2

8xNTP (10/100/1000 M6urt/c)

n3

7xNTP (10/100/1000 M6ut/c) + 1
XPTP

14

2 nopra 100Base-FX
C ONTHYECKUM PazbeMOM

%N

2 mopta 1000Base-FX
C ONTHYECKUM Pa3beMOM




Tun n3aeaus

Kopmyc

[TpuemHuk

AHTeHHAa

I'eneparop

Hutepdeiic

RS 232

Brixon

OCHOBHOE IMTUTAHUE

PezepBHOe nuTanue

MOHHUTOpPUHT TUTAHUS

Brixog IRIG

ABapus

[TpoTokombl
pe3epBUPOBAHUS

[TpoTOKOJIBI yCTpaHEHNS

IICTJIU B CETU

MOHI/ITOpI/IHF AHTCHHBbI

AJIropuT™ nomex

WM CHBINA

Kabens uaTepde

Kaben» mpuemuuka

Kabenp anTeHHBIN

Omuus

16

SXNTP (10/100/1000 M6wut/c) + 2
nopta 1000Base-FX SFP ¢
ONITHYECKUM PA3beMOM

n7

7XNTP (10/100/1000 M6wut/c) + 2
noprta 1000Base-FX SFP ¢
ONITHYECKUM PA3hEMOM

PC2

2 IIT.

B1

BI)IXO)IHI)IG YaCTOTHBIC CUT'HAJIbI:

1 x 1PPS (TTL), 50 Om, BNC

B2

2 x 1PPS (TTL), 50 Om, BNC

B3

4 x 1PPS (TTL), 50 Om, BNC

B4

1 x 10 MI'y (TTL), 50 Om, BNC

B5

2 x 10 MI' (TTL), 50 Om, BNC

B6

4 x 10 MI'y (TTL), 50 Om, BNC

B7

1 x 5 MI'o (TTL), 1 x 10 MI'
(TTL), 50 Om, BNC

B8

1 x 1IPPM (TTL), 50 Om, BNC

OII1

OcHoBHOM 010K tuTadus 220 B
IEPEMEHHOTO TOKa

OIl2

OcHOBHOI1 010K iuTauusd 9-18 B
MMOCTOSHHOTO TOKAa

OIT3

OcHoBHOM OJ10K uTanus 18-36 B
[MOCTOSHHOTO TOKAa




Tun n3aeaus

Kopmyc

[TpuemHuk

AHTeHHa

I'eneparop

HuTtepdeiic

RS 232

Brixon

OCHOBHOE IMTUTAHUE

PezepBHOe nuTanue

MOHHUTOPUHT TUTAHUS

Brixog IRIG

ABapus

[TpoTokoJbr
pe3epBUPOBAHUS

[TpoToKOIIBI yCTpaHEeHUs

ICTJIN B CETU

MOHI/ITOPI/IHF AHTCHHBbI

AJNTOPUTM TTOMEX

WM CHBINA

Kabens uatepde

KaGenp npuemuuka

Kabenp auTeHHBIN

Onnus

©)
=
=

OcHoBHOI1 0JI0K tuTanus 36-72 B
MOCTOSTHHOTO TOKa

PIIO

Btopoii 650Kk uTanus
OTCYTCTBYET

PII1

Btopoii 610k nutanus 220 B
MEPEMEHHOTO TOKa

PII2

Bropoii 610k nmutanus 9-18 B
MOCTOSTHHOTO TOKa

PII3

Bropoii 650k nutanus 18-36 B
IIOCTOSIHHOTO TOKa

PI14

Bropoii 6510k nutanus 36-72 B
IIOCTOSTHHOTO TOKa

MIIO

Moy MOHUTOpPUHTA OJIOKOB
HUTaHUS OTCYTCTBYET

MITI1

Monynb MOHUTOPHHTA OJIOKOB
NUTaHNsI IPUCYTCTBYET

1835 (0]

Brixonnsle curnansl IRIG
OTCYTCTBYIOT

BH11

1 x Time Code AM (B12x),
3Vpp,

50 Om, BNC,

1 x Time Code DCLS (B00x),
TTL,

50 Om, BNC

ABO

BrIxoaHbie curHasbl aBapui
OTCYTCTBYIOT




Tun n3nenus

Kopmyc

[Tpuemuuk

AHdTeHHa

I'eneparop

WuTepdetic

RS 232

Brixon

OCHOBHOE TTUTAHUE

PezepBHoe nuTanue

MOHHUTOPUHT UTAHUSA

Brixon IRIG

ABapus

[TpoTokombl
pe3epBUpOBaHUs

[IpoToKOIBI yCTpaHeHHS

IICTJIU B CETU

MOHHTOpI/IHr AHTCHHBI

AJIropuT™ nomex

NCHBIHN

Kab6ens uaTEpdhe

Kaben» mpuemuuka

Kabenp aHTeHHBIN

Omuus

ABI1

1 X BBIXOJHOM CHUTHAJ aBapuit
(cyxoii konTakT, 3pin DFK),
JIUCKPETHBIE BBIXOJIbI JJIs
aBapUHHO-TIIPEyIPEIUTEILHON
CHUTHAJIM3alluN

PO

[IpoTokoiibl pezepBUpOBaHUs
OTCYTCTBYIOT

P1

[IpoTokou pezepBupoBanust PRP

I10

[IpoToKoJbI yCTpaHeHUs METIIN B
CETU OTCYTCTBYIOT

I11

[Iporokonsr STP/MSTP/RSTP

MAO

MOHUTOPHHT (QaKTa OTKIIOYEHHUS
AQHTEHHBI OTCYTCTBYET

MA1

MOHUTOPHHT (aKTa OTKIIOYESHHUS
AHTEHHbI IPUCYTCTBYET

ATIO

AHFOpI/ITM BBISIBJICHU A
HeTpeHaMEPEeHHbBIX U
NpEeaAHaMCPCHHBIX IMOMEX JIJISA
GNSS otcyrcTByeT

Alll

ANTOpUTM BBISBICHUS
HeTpeHaMEPEeHHBIX U
HpeHAMEPEHHBIX TOMEX IS
GNSS npucyrcTByer
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