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1. BeBegeHue.

JanHoe PykoBOICTBO MOJIb30BaTelisi COOTBETCTBYET ANNAPATHOW Bepcuu
2.X, 3.X 1 BepCHH MPOrpaMMHOI0 obecredennst SW 5.33.

CepBep TOYHOTO BpeMeHH BepxHero ypomHs (Stratum 1) mpemHasHaweH st
CHHXPOHH3AINN yIACHHBIX ycTpoicTs 1o cetu Ethernet 10/100Base-T 1o mpoTokoiam
NTP v2,v3, v4 u SNTP v3, v4.

Jnst  cHHXpOHM3AINH cepBepa HCIONB3YyeTCSI BCTPOCHHBI NPHEMHHK
ITIOHACC/GPS wnm BHenrane Bxopnsie curaansl 1PPS u NMEA. Tons3oBarens MoxkeT
BBIOpaTh cHHXpoHU3a1uio oT 0deux cucrem, or [JIOHACC nmu ot GPS.

Bbicokyto cTaOWJIBHOCTh XOJia 4YacoB cCepBepa, JAaXe TIpH NponajaHuu
cuaxponmzauun ot [JIOHACC/GPS, o0ecrneunBaeT  ynpaBiseMblii HalpsDKEHUEM
TEePMOKOMIICHCHPOBAaHHBIH  omopHblid  reneparop  VCTCXO  (temmeparypHas
HectabwipHOCTh +0.5ppm B gumamazone -40..+85°C).  Ommbka CHHXpPOHH3AIUH
reneparopa no curtaiam [JIOHACC/GPS we npebimaer £100uc (o Beixogam 1PPS,
10MTI'y, IRIG).

Kpome nmporokora NTP, amst cHHXpOHH3aI[K BHEITHUX YCTPOHCTB MOTYT OBITh
HCIIOJIB30BaHbl BeIxogusle curaansl 1PPS, 10MI'n, IRIG-B DCLS, IRIG-B AM u NMEA
0183 (RS-232). Ha cBoOoxHbIit KOHTaKT pasbema RS-232  BeiBemeHo mutanue 5B, 4to
MO3BOJISIET HCIOIB30BaTh MPOCTHIC BHEIIHKE NpeoOpa3oBaTenyl B MHTEpdericer RS-422,
TOKOBAsI ETIIA U T.II.

Curnanel 1PPS u 1PPM Takske BBIBOJSTCS Ha KOHTAKTHI TBEPIOTEIBHBIX pelie ¢
ANIEKTPOHHOM 3aIUTOM OT MEPErpy3KH IO TOKY.

IIpenycMOTpeH peXuM aBroMarudeckoit OmokupoBku pabotsr NTP, SNTP wu
BbIx0JI0B 1PPS n IRIG cpasy mocne BkitoueHHsi cepBepa, A0 3aXBara CHHXPOHH3ALUH
TJIOHACC/GPS, unu ee morepe B mpoliecce pabOThl. ITO HCKIIOYACT IOIyUCHHE
KJIMEHTaMH HeJIeHCTBUTEILHOTO BPEMEHH.

KoHTponupoBars cocTosiHue cepBepa MOXKHO TI0 CBETOIMOIHBIM HWHIUKATOPaM
Ha TiepeiHel maHeny, npu momoinu tepmunana (RS-232 wm USB), wmu ymanenno, mo
ceru Ethernet: uepes WEB-unrepdeiic, mo nporokony SNMP wnu telnet.  Curnan
"ABapus" BbIBEJICH HA KOHTAKThl OTAEILHOIO PeJie.

OOpa3 omepanMOHHOW cHCTeMbl M mporpamma Xpassatcs Ha NAND-dmom.
Conepxrmoe NADN-¢ha1r MoxeT OBITh anmapaTHO 3AIMUIIEHO OT Mepe3anucy (OIIHs).
PesepBHast kommst TporpaMMHOro oOecmedeHWs JUIS  aBapHMWHOW  3arpy3kd H
BOCCTAHOBJICHHS CHCTEMBI XpaHWUTCS Ha BcTpoeHHOW SD-kapre (mis hw3.x,
MPOMBIIUIEHHOTO HcnoiHeHus TexHonoruu SCL ¢ xommaectBoM mukioB 3amucu 60000,
mpotuB 3000 y kommepueckux SD-kapr).

[Tutanne cepBepa OCYMIECTBISETCS OT MCTOYHHMKA MOCTOSHHOTO Toka 12..36B.
TunuaHas noTpedisieMas MOITHOCTH - 3 BT.

CepBep BBITyCKaeTCsi B METANIMYECKOM WM B IUIACTHKOBOM KOpITyce C
kperileHneM Ha DIN-peliky miaM K TOilKe, B TOPH30HTAJIBHOM IIOJIOXKEHHH (JUIs
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TJTACTUKOBOTO KOPITyCa).

CepBep paspaboran um mpomsBoauTcs B Poccum.  Mcmonmb3yroTcss MoOmyid
GPS/TJIOHACC poccuiickoit paspaborku Kb Hasuc, HaBua (hw3.X) u oTkpsiTOC
nporpammuoe obecriederre (OC Linux).

2. Komnnekrauus.

1. Cepsep TOHYHOTrO BpeMEeHH -1 mT
2. PyKOBOICTBO IO AKCIUTyaTaIlHH. -1 mr
3. Tlacrmopr. -1 mr.
4. bnok nuranus 220B * -1 mt
5. Amnrenna [TTOHACC/GPS * -1 mr.
6. AHTeHHBIH Kabenp * -1 m
7. Pa3psmHHK rpo303amUThl aHTEHHBI * - 1 o
* - IOCTAaBIISETCS TI0 3alPOCY, COCTAB M TUI KOMIUICKTYIOUIUX YTOUHSAETCS TIPH
3aKase.



3. Mepbl 6e3onacHOCTMW.

1. CepBep TOYHOTO BPEMEHH COOTBETCTBYET OOIIMM TpeOOBaHMSAM O€30MacHOCTH
no 'OCT P 51350-99.

2. ITo croco0y 3aIIUTHl YENIOBEKa OT MOPAKCHHUS NEKTPUUSCKHM TOKOM CepBep
cootBercTByeT Kiaccy Il mo TOCT P 51350-99.

3. HWcnbiTanus, Halmaaka, BBOA B AKCIUIyaTallMIO M SKCIUIyaTalis cepBepa JOJDKHBI
MIPOM3BOAMTECS C ydeToM TpeOoBaHuit Oe3omacHocTH, n3nokeHHbpX B [TOCT 12.3.019.

4, [Tpu sKcrutyaTanuu cepBepa JOKHBI BBIIONHATHCS 00IIMe TpeOOBaHMS MOXKap-
HOI1 6€30I1aCHOCTH.

5. KagectBo BO3myxa pabOoyell 30HBI NpPH OSKCIUTyaTalldd CepBepa JOJDKHO COOT-
BeTcTBOBarh TpeboBanusm ['OCT 12.1.005.

6. AHTeHHa 1 aHTeHHBIH Kabellb cepBepa JOJKHBI UIMETh MOJTHUE3AIIHUTY.

7. CepBep IODKEH OBITH 3a3EMJICH.



4. MpaBuna n ycrnosus aKcniyaTauum.

1. Jo Hauana paboThI ¢ cCepBEpOM BHUMATEIBEHO U3yUUTE HACTOSIIIEE PYKOBOJICTBO.
2. Heobxoaumo obeperars cepBep OT yaapoB, O aHUs BIATH U MBI,
3. Eciu cepBep mozBepraiicst BO3AEHCTBUIO HHU3KHX TEMIeparyp, TO Iepen

BKJIIOYCHHUECM HeO6XOI[I/IMO BBIACPKATH €TI0 B pa6otmx YCJIOBUAX HEC MCHEC NIBYX 4aCOB.
4, CepBep JOJI2KCH OBITH 3a3eMIIEH qyepe3 KIIEMMY 3a3CMJICHUS.

5. AHTEHHa [OJDKHA yCTAHABIMBATHCS B 30HE 3aLIUTHl MOJHHEOTBOJA M HMEThH
BCTPOCHHBIH W, TPH 3HAYUTENBGHOW [UTMHE KaOemnsd, BHEIIHWH TIpo30pa3psIHUK.
3a3emyieHHE aHTEHHBI W TPO30pa3psgHUKA  CJIEAYeT  BBINOIHATH  OTACIBHOH,
H30JMPOBAHHON OT MOJTHHEOTBOAA, METHOW IIMHOW CEUYCHHEM He MeHee 4 KB.MM.

30Ma 3aUMTH 30HA 3AUMTS!
MonKueoTsoaa MonKueoTeoa

120°

P “oTkpeitoe” 4
o nebo

Antenna
PaIPAANHMK| MOHACC
coacuaniumt zatans
1
7N
Cepsep
Antenna
3azemnenve
\‘/ 1
Y3 ‘ ! | " J, P
6. Konyc 0030pa aHTeHHHI B BepxHel moiycdepe mmpuHoit 120° momkeH OBITH
CBOOOJICH OT COCEHMX 3aJaHui («OTKPBITOE» HE0O).
7. Boga ¢ kpoBiH He J0JDKHA CTeKaTh Ha aHTEHHY U KaOeJIH.
8. [Tocne mnonximouennst k antenHe BY kabessi, pekoMeHyeTCsl TepMETU3NPOBATh

CTBIKH KOPITYCOB Pa3beMOB U Kabels KIEHKOH JIEHTOH JJId TepMETU3allU.



5. KpaTkasa MHCTpPYKUMA Nno paboTe c cepBepoM.

YcmaHoseka cepeepa.

[TopkimounTe MCTOYHUK MUTAHUS U 3a3€MJICHHE K pazbeMy IMUTaHUSI cepBepa.
ITonspHOCTH MOAKIIIOUEHHSI YKa3aHa HA pa3beMe, & HOMMHAJIbHOE HaMPsDKEHUE MTUTaHUsS -
Ha KOpIIyce cepBepa.

[Moaxsmounte cepsep k cetu Ethernet.

[TonkiounTe aHTEHHY.

BHumanue. AHTEHHA JOJDKHA UMETh MOJHUE3AIINTY.

BkrioueHue cepeepa.

Ilonaiite nurtanue Ha cepsep. Ilocne 3arpy3ku ONEpallMOHHOM CUCTEMBI U
cuaxponmanuu ¢ curaainom GPS/TJIOHACC (3..5 MUHYT) BCe WHAUKATOPHI HA JTUIIEBOI
MaHeJH JTOJDKHBI TOPETh 3eNleHBIM, kKpoMme uuankatopa PABOTA, KoTopblii MHTaeT TONBKO
npu npueme cepsepom NTP-makeros.

lNMapamempbi cemego2o cOeOUHEHUS.

Hactpoiiku no ymonyaHuto napaMeTpoB CETEBOIO COSANHEHUS:
Ethernet mode: auto-negotiation
DHCP: off
IP address: 192.168.2.100
Subnet mask: 255.255.255.0
Gateway IP: 192.168.2.1

Mpumeuanne. [lapaMeTpbl CETEBOrO COEAMHCHHS MOTYT OBITH COpOLICHBI B
COCTOSIHME 0 YMOJ4YaHuio. J{jst aToro Haxkmure u yaepxkusaiite kuonky SAB.HACTP.,
J0 BKioueHust kenroro wuuaumkaropa [T, Haxwmure KHOMKY CBPOC s
Hepe3arpys3Ku cepBepa.

Buumanue. Kunonka 3AB.HACTP  ycraHaBinuBaer B COCTOSIHHE TIO yMOJ-
YaHUIO TOJNBKO CETeBbIe HACTPOWKH M HAcTpoWku koHGurypamun NTP.  anmaparnas
KoH(uUTypanusi cepBepa (BHIOOP MCTOYHHKOB CHHXPOHH3ALMH), HMEHA I10JIb30BaTENeH 1
[apOJIK ATOM KHOIIKOW HE COPachIBAIOTCS.



U3meHeHue napamempoes cemegoeo coeduHeHusi Yepes WEB
uHmepgelc.

Jns m3MeHeHus ceTeBHIX HacTpoek 3amycture WEB-Opaysep m B ampecHoi
cTpoke BBeamrte Tekymmii I[P-agpec cepsepa (192.168.2.100 mo ymomuanmio).  Brr
YBHAUTE CTPAHHUILy COCTOSIHHSA cepBepa Home.

Haxxwmure Ha cepuiky Network Setting.

BBeauTe MMs 0JIb30BaTENS 110 YMOJIYaHHIO: metronom

BBeanTe napons 1o yMoI4aHHIO: metronom

Ha crpanune Network Setting ycranoBute TpeGyemble mapaMeTpbl CETEBOTrO
COemMHEHMWsI, Haxmure maHenb Set network setting, mepesarpysure cepsep Haxas
naxens Reboot.

[pumeuyanue. VYcTaHOBKAa peXMMa BHUPTyanbHOW JokambHOH cetm VLAN
BO3MOXHA TOJBbKO depe3 tepmuHan (cMm. pasgen  10.KOHTponb COCTOSIHMA WU
ynpaeneHne cepBepom Yepes TepmuHann.).

UN3meHeHue rapamempos cemesgoco coeOuUHeHUs 4yepel3 mepmuHari.
[MoaxmrouuThCS K CEpBEpPy B peKMME TepMHHaIa MOXKHO dyepe3 nopt USB, mopt

RS-232-0 unu no ceru Ethernet, mo nporokony telnet:
C:\Documents and Settings\Admin>telnet 192.168.2.100

Wwms mone3oBarens: root
[Taponb Mo yMOMT4aHUIO: metronom

Ipumeuanue. ITopr USB pabGoraer B pesxuMe SMYJISALMA TEPMUHANA U JJISL €10
noIep)kki  TpeOyeTcss  ycraHoBka npaiisepa "Virtual COM  Port" ¢ caiima
http://www.ftdichip.com/Drivers/\VVCP.htm.

[Mapamerpsr nopra USB 1 RS-232-0:
CkopocTs (6ur/c) : 115200
BuTH OaHHHX: 8
YeTHOCTEL: HET
Cronoesle 6uTei: 1
Ynpaenenme noroxoM: Her

Buumanue. [Ipu pabore yepe3 nopr RS-232-0, nopr USB nomkeHn ObITh
OTKITFOYEH.

Buumanue. B MoMeHT Hauana 3arpy3ku cepeepa, Ha mopt RS-232-0 wim USB
HE JIOJDKHBI TI0J[aBaThCs HUKAaKWe CHMBOJNBI. IIpuxon q1000TO CHMBOJA B 3TOT MOMEHT
BBI3BIBACT OCTAHOBKY 3arpy3KH (BXOJ B POrPaMMy BCTPOSHHOTO 3arpy34HKa).

HHH npocMoOTpa TCEKYIIUX CETCBbBIX MNApaMETPOB BBIIIOJIHUTE KOMAaHJbI:
root@M50:~# ifconfig
root@M50:~# route.

Jlis cripaBKy IO KOMaH/Ie YCTaHOBKH KOH()HUTYpaIi BBEIUTE:
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root@M50: ~# mconfig -h

Js u3menenust IP agpeca cepBepa BBINOIHUTE KOMAHIY
root@M50:~# mconfig ip <ip-address>

IJe <ip-address> BBOJMTCS B (popMaTe 192.168.2.100

HH}I NU3MEHENA MAaCKHU NMOACETH BBITIOJIHUTE KOMAaHY:
root@M50:~# mconfig netmask <mask>

IJe <mask> BBOAWTCS B (popMare 255.255.255.0

Z[J'IH m3meneus IP aapeca noACCTH BBIMIOJHUTE KOMaHIY:
root@M50: ~# mconfig network <ip-net>

I7I€ <ip-net> BBOAUTCA B (popmare 192.168.2.0

HHH HU3MCHCU IP aapeca nuIr03a BbINOJIHUTE KOMAaHY:
root@M50:~# mconfig gw <ip-gate>

rae <ip-gate> BBOIUTCS B popmare 192.168.2.1

Jnis yCTaHOBKM peknMa BHPTyanbHOH IokanbHOH cetd VLAN BemomHuTe
KOMaH[Ty (BCe MmapaMeTphl 00sS3aTeIIHHEI):
root@M50:~# mvlan -iface eth0.<vlan-id> -id <vlan-id>
-ip <ip-address> -gw <ip-gate>

I1e <vlan-id> HOMEp BUPTYajbHOU CETH 1. .4094

<ip-address> VLAN IP aapec cepsepa B popmate 192.168.2.1

<ip-gate> VLAN IP ampec mpmo3a B Qopmare 192.168.2.1.

I[J'I?I TOro, yTOOBI HU3MEHEHUS BCTYIMJIM B CHITY, HCO6XO,Z[I/IMO nepe3arpys3uTb

cepBep KOMaHJOM :
root@M50:~# reboot

i kHomkoit copoca CBPOC.

Ipumeyanne. [Tapamerpbl ceTeBOro COEIUHEHHS MOTYT OBITH COpPOLICHBI B
COCTOsIHHE 10 yMO4aHuio. [l aToro Haxxmute u ynepkusaiire kaonky 3AB.HACTP,
no BmoueHust ckenroro wuHamkatopa [MUT. Haxwmwure kwomky ~ CBPOC  mns
nepesarpy3KH cepBepa.

Buumanue. Kuorka 3AB.HACTP ycranapinBaeT B COCTOSIHHE MO YMOTYAHHIO
TOJBKO CeTeBble HAcCTpoWku M HacTpodkn  KoHourypammu NTP. Pexxum VLAN,
amnmaparHasi KOH(pUTrypanus cepBepa, HMEHa IMOJIb30BaTeICH U MapOaH 3TOW KHOMKOW He
cOpachIBarOTCS.
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KoHmpornb cocmosiHusi cepsgepa dyepe3s WEB-uHmepabelic.
Ha crpanunie Home, mpu cuaxponmsanuu ot Bcrpoennoro IJIOHACC/GPS

TpHUEMHHKA, Yepe3 5..15 MUHYT mociie BKIIOYEHHUS TOJDKHBI 0TOOpaXKaThCsl.

Tekymas nara u Bpems o ['puasuay (UTC).

B none Leap second nomkHBI 0TOOpaKaThesi v OBITH KOPPEKTHBIMU, HA TAHHBIH
momeHT, 3xauenus T1A Offset (UTC Offset), 37, ua 1 despans 2021, u gata nocneanei
unu Oymynieil BCTaBKH CEKyH/IbI KOOpAUHAIMK. ECIH 3T0 mose mycToe WK 3HAYCHHs He
COOTBETBYET aKTyalbHBIM, HeoO0xoaumo oOHOBUTH (aitn leap-seconds.list, cm. pasmen
13.BcTaBka cekyHAabl koopauHauum (leap-second).

Buumanue. HexkoppekTHbIC 3HAYCHHS B 3TOM IOJIC HPHUBOMAT K COBHTY IIKAJIBI
BpemeHnu |IRIG, a Ttakxke ¢ cOoto B paboTe cepBepa B MOMEHT BCTaBKH CEKYHHIBI
KoopAuHAIMHA. KOHTpONb JaHHBIX MapaMeTpoB BO3MOXKEH U 110 mpoTokoxy SNMP.

B none Reference time: GLONASS+GPS 1PPS.

3nauenue Current Offset qomkuo 6bITh B peaenax -50..+50mHc.

lMpocmomp cocmosiHusi NTP cepsepa.
Jns kortponst coctosinust NTP-mporiecca BBeuTe KOMaHy:

root@M50:~# ntpqg -p

remote refid st t when poll reach delay offset Jjitter
LOCAL(0) .LOCL. 51 20h 8 0 0.000 0.000 0.000
xPPS (0) .PPS. 31 9 16 377 0.000 -0.014 0.031
OGPS_NMEA (0) .GPS. 01 11 16 377 0.000 -0.014 0.031
Pacumgposka 3HAUEHUU noJsien IIpUBECHA B

12.CuHxpoHusaumsa no npotokony NTP.
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lMpocmomp coobweHult NMEA.
st kouTpons kadectBa npuema [JIOHACC/GPS, coobmenns NMEA moryt
OBbITH BEIBEICHBI HA TEPMHHAI TIPH TOMOIITH KOMaH/IbI:

root@M50:~# mconfig -t
$GPGGA,111931.00,5549.1197,N,03735.7103,E,1,11,00.8,200.9,M,14.4,M,,*50
$GPRMC,111931.00,A,5549.1197,N,03735.7103,E,00.00,325.1,010915,, ,A*59
$GPGSv,4,1,13,05,23,045,28,07,00,000,28,15,07,111,30,16,42,299,35*78
$GPGSv,4,2,13,18,25,180,31,20,54,103,34,21,00,000,27,26,52,255,33*79
$GPGSv,4,3,13,29,46,117,32,33,11,238,,37,25,199,,39,25,195,*78
$GPGSV,4,4,13,40,25,159,*45
$GLGSV,3,1,09,70,37,044,29,71,45,118,31,72,12,163,28,76,06,221,*65
$GLGSV,3,2,09,77,33,269,22,78,26,332,23,85,14,095,25,86,64,074,31*66
$GLGSV,3,3,09,87,50,294,34*5E
$GNGSA,A,3,16,18,20,05,26,29,15,,,,,,01.7,00.8,01.4*15
$GNGSA,A,3,87,72,86,70,,,,,,,,,01.7,00.8,01.4%14

$PORZD,A,004.7*3F

BriBon nepexitouaercst Ha 30-i1 ceKyHAe TEKyIIe MUHYTHI.
J11st OCTaHOBKH BBIBOJIA HAYKMUTE KOMOMHAIIMIO KIIABHUII <Ctrl>+<c>.

Hns npuemuuka HABUA ¢dopmat 1 nociae10BaTeIbHOCTh COOOIICHHIA

HE3HAYUTECIbHO OTINYAIOTCA.
$GPGGA,015721.000,5540.65302,N,03731.73540,E,1,10,1.0,218.76,M,14.5,M, ,*63
$GNGSA,A,3,09,02,07,04,16,26,,,,,,,1.5,1.0,1.2%21
$GNGSA,A,3,68,80,69,79,,,,,,,,,1.5,1.0,1.2%2D
$GPRMC,015721.000,A,5540.65302,N,03731.73540,E,0.5,305.9,280420,0.0,W*79
$GPGSV,3,1,09,02,22,283,24,04,46,101,37,05,18,315,,06,18,248,*77
$GPGSV,3,2,09,07,51,218,22,09,84,124,32,16,36,066,32,26,18,038,26*7B
$GPGSV,3,3,09,30,19,227,,,,,,,,,,,,,%4C
$GLGsvV,3,1,09,68,06,129,19,78,24,036,,70,58,310,,86,19,317,%*63
$GLGSV,3,2,09,80,37,193,30,79,70,087,27,69,57,127,37,87,11,016, *6F
$GLGSV, 3,3,09,71,08,310,,,/,/,s,///s/,,*50

YpOBHU CHTHAJIOB OT CITyTHUKOB MOXKHO OIIPEJeTUTh Mo coodmmeHmsiM GPSSV u
GLGSV.

PacmmgpoBka:
123 4567 n
$--GSV,x,x,x, X,X,X,X, ... *hh

1) obmee umcno coobmenmnt GLGSV mns TJIOHACC m GPGSV nnst GPS
2) HoMep coobmeHus:

3) KONIUYECTBO BUIOMMBIX CIIyTHUKOB

4) HOMep CIOYyTHMKa

5) BoSBHUWEHME B T'pajAycax

6) asmMyT B I'pagycax

7) ormowenme C/Il B gB, nycToe IOjie — CHI'Hajla HeT.

CHU3HUTH YPOBEHb U YaCTOTY IOSABJICHUS BLI6p0COB MOXXHO IIPpU UCHIOJIb30BAHNHU

AQHTEHH CIIEIHAJIbHO Pa3pabOTaHHBIX JUIS NPHIOKEHHH BPEMEHHOH CHHXPOHM3ALWH,
Haripumep, Pannyc-50.

12



6. BHewHne pa3beMbl, UHOUKATOPbI N KHOTMKHW.

METPOHQM
@1 IRIG pc
@ IRIG AM

Bhix,
10Mr,
& W

r,l usg
el "PMWHan

LAN
101100y

OOmmii Bux cepsepa

BHewHue pa3bemsl.
SJ'IeKTpI/I‘IeCKI/Ie XapaKTCPpUCTUKN CHUI'HAJIOB W IIOKOJICBKAa PAa3bEMOB JaHbBI B
pasnenax 18.TexHuyeckune xapaktepuctukm u 19.Llokoneska pasbemos.

Ha BepxHell maHenu pacnonoxeH pazbeM muranus (2). Ha stukerke (1)
yKa3aHoO HampspkeHue nutanus. [lpu moganHoM mutanuu uHaukarop [MAT. (7) ropur
3€JICHBIM.

Passem PEJ1.0 (3) wucmome3yercss 1nsi BbIBOjA CHrHama asapuu. llpm
HOPMaJIbHOM paboTe KOHTaKThI pejie 3aMKHYTBHI M TOPHUT 3ejeHblidl nHaukatop (6). I[pu
aBapUH KOHTAKTBI peJie Pa3MBIKAIOTCSL.

Pasvem pene PEJ1.1 (5) ucnone3syercs st Beisoga ummynscoB 1PPS u 1IPPM.
[pu 3ampikaHuu KOHTaKTOB 1PPS BKIIOUaeTCs 3eneHblil uHanKarop (4).

IIpy mpeBbILIEHMHA JOMYCTUMOTO TOKAa 4Yepe3 KOHTAKTBI pejie, cpadaTbiBaeT
3aIllUTa, COOTBETCTBYIOLIMH HHAMKATOP  3aropaeTcsi KpacHbIM, a KOHTAaKThl pelie
pasMmbIKaloTcsa.  Uepe3 HECKONbKO CEKyHJ 3allMTa aBTOMAaTHYeCKH cOpachklBaeTcs |
KOHTAKTBHI peJie BO3BPAIAIOTCS B ICXOJHOE COCTOSHUE.

ITpn OTKIIOYEHHOM NUTAHUU M O OKOHYAHUS 3arPy3KH IIPOTPaMMBI, KOHTAKTHI
1-2 u 2-3 oboux pene pa3OMKHYTHI.
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Bun HkHel naHesu.

IMoptr RS-232-0 (24) wucnons3yercst i MOAKITIOUEHUS KOMITBIOTEPA B PEKUME
TepMHHANA W s BbiBoga TekctoBoit ctpoku NMEA (otnenpHbiit konTakt). [lpn
aktuBHoM mopre USB TepmumHan (12) mnpuem komana dyepe3 moptr RS-232-0
OJIOKHpYyeTCS.

IMopr RS-232-1 (25) wucnonb3yercst 1t BBojga TeKcToBOM cTpokn NMEA wu
curHana 1PPS npu cuHXpoHHM3aLuK cepBepa OT BHELIHEr0 HCTOYHHMKA. YCTaHOBKA 3TOTO
pexxuma ommcana B pasmene 9. YnpaeneHue cepsepoM 4epe3 WEB-uHTepdelic.
lMpocmomp u u3sMeHeHuUe anmnapamHol KOHghuaypayuu cepsepa..  Jlpyrue
KOHTAaKThI 3TOTO pa3beMa UCTOJIb3YIOTCS JIJIsl BBIBOAA CUTHANOB cuHXpoHm3an NMEA u
1PPS 111 CHHXPOHH3AIIMH OT CEPBEpa Pyroro yCTPOKWCTRA.

Passem 1PPS BXx. (18) wucnoms3yercs mmst BBoga curHama 1PPS  mpu
CHHXPOHH3AIMU CepBEpa OT BHEIITHET0 HCTOYHHMKA. YCTAHOBKA 3TOTO PEKMMa ONHCAHA B
pasmene 9. YnpaeneHue cepsepom udepe3d WEB-uHTepdperic. [lpocmomp u
U3MeHeHue arnnapamHol KoHQuaypayuu cepeepa. Bsoj curnana 1PPS uepes stor
pa3beM obecreurnBacT MUHIMAJIBHYIO 3aIC€PKKY 10 CpaBHEHHIO ¢ moptom RS-232-1.

Passem 1PPS Bbix. (17) wucnomb3yercs mis BeiBoma curaana 1PPS cepsepa.
BeiBon curnana 1PPS uepes 3ToT pa3beM oOecrieuMBaeT MHHHMAIBHYIO 3aJEpiKKy I10
CpaBHEHHIO ¢ IopToM RS-232-1.

Pasvem anrenast AHTEHHA (23) Ha HmwkHed mnaHenn HCHONB3yeTCS IS
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noAkiroueHust  aktuBHOM aHteHHsl [JIOHACC/GPS. IIpu wucnpaBHOW aHTCHHE
uaaukarop AHT (10) ropurt 3eneHbIM.

IMopr USB TepmwuHan (12) wucmoms3yercst mist moakiarodeHust mopra USB
komnbiorepa. [Ipm aktuBHOM moptre USB mpHeM DaHHBIX OT KOMITBIOTEpA Yepe3 IOpT
RS-232-0 6nokupyercsi.

IMopr LAN 10/100M (13) wucmoms3yercst Ui MOAKITIOUCHUST cepBepa K CETH
Ethernet. TIpu mpueme NTP-3ampocos ot kimentoB mHmukarop paborst PABOTA (11)
MUTaeT 3eJICHbIM.

Passem 10MHz BbIx (19) wucmons3yercst mist BeiBoga dactotel 10 MI'm ot
OIIOPHOTO TeHepaTopa cepBepa. YacToTa ONOPHOTO IEHEpATopa MOICTPAaMBACTCS OT
npuemanka [JIOHACC/GPS wmm ot BHemHero omopHoro curHama 1PPS. Bo3moxxHO
HCIIOJTHEHHE CepBepa CO BCTPOCHHBIM CHHTE3aTOPOM YacTOTHI, C BHIBOIOM 4acTOThI 2048
k[, WM 9acTOTHI, BEIOMPAaEMOH POH3BOJIBHO.

Pazbem IRIG AM Bbix (20) wucrnons3yeTcs Ui BBIBOAA CHUTHANIA BPEMEHHOU
CHHXPOHH3AIINU OT YacoB cepBepa B popmare IRIG-B AM.

Passem IRIG DC Bbix (21) wucmonb3yeTcsi 1uisi BBIBOJA CHTHAIA BPEMEHHOMN
CHHXPOHH3AINHU OT YacoB cepBepa B popmate IRIG-B DCLS.

UHdukamopeil.
Wunukarop nuranus [T (7) ropur 3eneHbIM NpH MOJAHHOM BHEIIHEM
nutaHud. JKenThIM 3aropaercs TOJNBKO B CEPBUCHBIX PEKUMAX.

Wunukarop antenHst AHT (9) ropur 3ejeHbIM NpU HUCIPaBHOW aHTEHHE.
KpacHbIM 3aropaercs NnpH OTKJIIOYEHUH, OOpbIBE WIIM 3aMBIKAHUHM B KaOelle aHTCHHBI.
CocTosiHME aHTEHHBI OIpEAENseTCS 10 OTKIOHEHHMI0 TOKa IUTAHUS aHTEHHBI OT
HOMMHAJILHOTO 3HAYEHHS.

Wupukarop onopuoro curnana cuuxponusanud CUHXP (10) ropur 3eneHbiM
npu ycraHoBuBuielicss cunxponusaiuu or [JIOHACC/GPS nmpueMHuKa WM BHELITHHUX
curnaioB NMEA u 1PPS. JXenteiM roputr mpu cuuXpoHHU3ammu Toisko o NMEA.
KpacHbIM - Ipy TIOJTHOH MOTepe CHHXPOHU3ALNH.

Wnaukarop aBapun ABAPWUA (8) roput 3eneHsiM mpu HOpManbHOH padore.
KpacHbIM OH 3aropaercsi NpH IOTepe CHHXPOHM3AUMK WM @PU  allapaTHbIX
HEUCIPABHOCTIX. CurHan uwnaukaropa aybmupyercs pene PEJN.O - mpu aBapum
KOHTAKTHI 1-2 pese pa3sMbIKaroTCs.

Nnaukarop padotst PABOTA (11) muraer 3eneHbIM pu npuxozae Ha nopt LAN
10/100M cepeepa xotsi 6b1 omHoro NTP-makera 3a cekynay, ¢ mobbiMu IP u MAC
ampecaMu, He 00s3aTelIbHO COBIAMAIOIIMMHU C aAPEcOM CepBepa.
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Wupukaropsl BkIrodeHus peie (4) u (6) 3aroparorcst 3€J€HBIM IIPH 3aMBIKAHHH
KOHTaKkToOB 1-2 cooTBeTcTBytomero pene. [Ipu meperpyske mo TOKy memd KOHTakToB 1-2
W/WITA TIeTI KOHTAKTOB 2-3 MHINKATOPHI 3aTOPAIOTCS KPACHBIM.

KHonku ynpasrneHus.

CkpeiTass kHOmKa ammaparaoro copoca CBPOC (14). [Ilpu ee HaxaTtuu
canMaetcs nuTtanue npoueccopa, [JIOHACC/GPS mpueMHHKa W CXEMBI MOACTPOUKH
YaCTOTHI OIIOPHOTO T'eHEepaTopa M BBITOIHACTCS, TEM CaMbIM, allllapaTHbIH cOpoc.

CkpbiTass KHOIKa YCTaHOBKH mapamerpoB mo ymomdanuio 3AB.HACTP (15).
Ipu ee ynep:kanuu (o BKIFOUCHUS kentoro uamukaropa [MAT), mapamerpst cereBoit
koHpuryparmu (IP-ampec, macka u T.I.) u koHdurypamuu NTP  ycraHaBmuBaroTcs B
3HaueHue o ymomdanuio. Pexkum VLAN, ammaparHas KoHGUTypaIlus cepBepa, UMECHa
TMOJIb30BAaTENIeH M TTAPOJIU ITOM KHOITKOI He cOpachIBaOTCS.

Kuonka ansrepHatuBHO# 3arpy3ku PE3.3AMPY3KA (16). Ilpu yaepxanuu
9TOi KHONKM B MOMeHT Haxaruss kHomku CBPOC, 3arpyska omepannoHHON CHCTEMBI
BeInonHsieTcss He ¢ NAND-¢uom, a ¢ pe3epBHON KOITMK PacrojOKeHHONW Ha BCTPOCHHOM
SD-kapte. DTO peXUM 3arpy3KH HCIOJIB3YETCs JJIsl BOCCTAHOBJICHHSI CHCTEMBI, IPHU
noBpexaeHnu cogepxxumoro NAND-¢udmI, 1 He pekomeHayeTcs Uit HOPMaJIbHOM
paboTHI.

Kuomka TECT  (26) texuomormueckas. Ilpu ee HakaTHM TMPOBEPSIOTCS
WHIMKATOPBI HA JIUIICBOH MaHenu: Bce HHauKaTtopsl, kpome [T, 3aroparorcst skenThim.

7. YcTaHOBKa 1 BKIIOYEHWE CcepBepa.

lMopsidok ycrmaHo8KuU.
[ocmotpute Ha HSTHKeTKe (1) HampspDKeHHE NHTAHUS Bamled MOAU(pUKAIHH
cepsepa.

[Moaxmounte mpoBoja OT OJOKa MUTAaHUS M 3€MIII0O K PO3ETKE pa3beMa B
COOTBETCTBHH C MOJSAPHOCTHIO 0003HAYCHHOM Ha pa3beMe muTanus (2).

VYeranosure cepsep Ha DIN-peiiky. CepBep B IIaCTUKOBOM KOpITYyCE TaKiKe
MOXET OBITh YCTAHOBJICH Ha IOJIKE B TOPU30HTAJIBHOM MOJOXKeHuH. IIpu ycraHOBKe Ha
TMIOJIKE, CepPBEpP PEKOMEHAYeTCs 3aKpenuTh IByMsi BHHTamMu M3. IiTyOnHa 3axoqa BHUHTOB

B KOpITyC ceprepa - He 6omnee 20 MM.

[MoxgxmrounTe po3eTKy MUTAHUS K pa3beMy NMUTaHusA (2) cepBepa.
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IMoaxmounte mopt LAN 10/100M (13) kaGenem k cetu Ethernet.
IMoxkiounTe aKTHBHYIO aHTeHHY K pazbemy AHTEHHA (23).

BuumaHue. AHTCHHA JOJDKHA yCTaHABIMBATHCSA B 30HE 3AIIUTHI MOJHHEOTBOAA.
AHTEHHa J10J)KHAa UMETh BCTPOCHHBIM WM BHELIHUU Ipo30pa3psaHuK. [po3opaspsaaHuk
YCTaHABIMBACTCSl BOMM3M aHTEHHBI. 3a3€MIICHHE T'PO30pa3psAAHUKA CIIEIyeT BBIOIHATH
OTIEJIbHOM, W30JIMPOBAHHOMN OT MOJIHHMEOTBOZA, IIMHOM.

AHTeHHa [OKHA OBITh YCTAHOBJIEHA HAa OTKPBITOM IPOCTPAHCTBE C YIJIOM
0630opa He meHee 140° (cBoGomubiii Topusont, Open SKy). Ilpu 3aTeHEHHH aHTCHHBI
(ycraHOBKa Ha CTEHe 3/1aHMS, B OKHE U T.I.) BO3MOXKHA OIIMOKAa CHHXPOHHU3aLUK Oosee
geMm +100HC.

Buumanue. KaGenb aHTEHHBI aeT 3aCpKKy curHaia mopsjaka 40uc Ha 10M u,
COOTBETCTBEHHO, OTCTaBaHHe 4acoB cepBepa oT UTC Ha BelnuuHy 3TOW 3aJCpiKKH.
3anepkka B kabelie MOXKET OBITh CKOMIIEHCUPOBaHA - CM. pasJell 9.YnpaeneHue
cepsepom 4epe3s WEB-uHTepdenc. [llpocmMomp u u3smeHeHue arnapamHol
KOHuzypauyuu cepsepa.
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BkritoyeHue u paboma cepeepa.
ITopaitte nuTanue Ha cepBep. JomKeH 3aropeTbesi 3€JEHBIN HHANKATOP MUTaHUS

MUT (7).

Ilocne 3arpy3ku ONEpanMOHHOM CHUCTEMBI 3arOpUTCS 3€JIEHBI HMHAUKATOp
auteHasl AHT (9). Tlpuemuuk [TTOHACC/GPS 3axBaTUT CHUTHAJbI CIIyTHHUKOB, Ha €r0
BBIXO/IC TIOSBATCS JeHCTBUTENbHBIE CUTHANBI cHEXpoHm3annu 1PPS, NMEA n nHaunercs
CHHXPOHH3aLA 4acoB cepBepa. CHadasia GyAeT BBINOJIHEHA CHHXPOHH3AIMS 110 CUTHAITY
NMEA (GPS+GLONASS) u unaukatop omopHoro curaana cuaxpormsammu CUHXP
(10) 3aropurcs xentbiM, a nuaukarop ABAPUA (8) - senenbiM.

Yepe3 HECKONIBKO MHHYT Oy[eT BBIIOJHEHA CHHXPOHHU3ALM YacOB IO CHIHAIY
1PPS. Numukarop CUHXP (10) 3aropurcst 3e7eHbIM - cepBep TOTOB K pabore.

Bunmanue. OmmOka CHHXpOHHM3AaIMKd dYacoB cepepa oTHocutenbHO UTC
(offset) cpa3y mocne 3axBaTa CHHXPOHH3AILMHA MOXKET COCTABIATh HECKOJBKO JIECSTKOB
Mc. Uepe3 HECKOIBKO MHHYT OLIMOKA CHHXPOHHM3AaLMM YMEHBIIUTCS 10 HOPMBI
yKa3aHHON B TEXHHYECKHX XapaKTepPUCTHKaX AaHHOW Mozenu cepepa. OmHaxo, s
npotokosia NTP BpeMst CHHXpOHU3AIIUM MOXKET COCTaBIATh HECKOJIBKO YacOB.

IIpumeuyanne. PaGora cepBepa BO3MOXKHA M IOCIE TOTEPU OMOPHOTO CHUTHANA
ot IJIOHACC/GPS (cBoGoaubiii pexum, free run, hold over). B astom ciyuae, yxon
gacoB cepBepa oT BpemeHH UTC Oymer ompenensaThCsi CTaOMIBHOCTHIO BHYTPEHHETO
OIIOPHOTO TeHepaTopa cepBepa, NMPH YCIOBUH, YTO JO NOTEPH CHHXPOHH3AIMU ObLIa
3aKOHYEHa MOACTPOiiKa dYacToTa TeHeparopa. THIMYHOE BpeMs HEOOXOAMMOE IS
noacTporku - 20..30 MUHYT.

8. KoHTponb coctosHua yepes WEB-uHTepdenc.

3anyctutre WEB-6pay3ep u B cTpoke ajpeca BBemute IP-aapec cepBepa (1o
ymomaanuto 192.168.2.100). Otkpoercs cTpaHHHIA cocTossHUs Home.
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_Métronom.

Home

Network settings

Configuration

Info

uTC:

Feb 17 2021
2

Revision: hw 0.2.2, sw 5.32, sn 2669

NTP Packets

Last Average
[}

Statistics 18:27:2 Request per second: 0 .00
R Leap second: 37, Jan 1 2017 Response per Second: 0 0.00
current offset [ns]: 0 Request per Minute: O 0.00
Mean offset [ns]: k& Response per Minute: O 0.00
Jitter [ns]: 18 Request per Hour: 0 0.00
Reference time: GLONASS+GPS 1PPS Response per Hour: O 0.00

N ; Feb 17 2021 Request per Day: 0

Uptime from: 9:56:10 Response per Day: 0

Antenna: ok
Latitude:

Longitude: 37°3
4

Altitude [m.]: 184.

55°49'12.781677"N
5"35.009766"E
1

Home >Docs

About

satellites in view:
GLONASS : 9
GPS: 8

Ecinu cTpanuna cocTosiHUSL cepBepa He OTKPBIBACTCS:

1. Yrounure y agmunMcTparopa IP-agpec cepBepa U ceTeBble HACTPOHKH
KOMIIBIOTEPA U JIOKAJILHOM CETH.

2. Moaxmountech k cepBepy uepe3 nmopt USB mium RS-232-0 (cm. pasmen
10.KoHTponb COCTOAHMA U ynpasneHue cepBepom 4Yepes TepMuHan). Ilposepsre
U YCTaHOBHUTE TpeOyeMbIe CETeBbIC HACTPOHKH.

Ha crpanuiie Home BeiBoauTcs ciemyromiast nHGOpMAaIus:

Crpoka Revision:hw 0.2.1, sw 5.32, sn 2200 TIOKa3bIBa€T BEPCUHU CXEMBI,
MPOTPAMMHOTO 00ECIIEUEHUS U 3aBOJICKOI HOMEp mpubopa.

Feb 9 2021
14:11:58

MOKa3bIBAIOT BceMupHoe koopanHupoBanHoe Bpemst (UTC, Coordinated Universal Time)
[0 YacaM cepBepa: MECsIL, YUCIIO, TO[l M Yac, MUHYTY, CEKYHY.

Crpoku uTc
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Crpoka Leap second: 37, Jan 01 2017
MOKa3bIBAET akTyaJabHOE Ha JaHHbI MoMmeHT 3HaucHue TIA Offset (UTC Offset), pasnoe
37 Ha | deBpams 2021, u maTy nocieqHed niam Oyaymiei BCTaBKH CEKyH/IBI KOOPIMHAIIUI
(Leap Second Announcement). Eciu 310 mojie TycTOe WIIM 3HAYEHHS HE COOTBETBYET
aKTyaJIbHBIM, HE0OX0omuMo OOHOBHTH (aiin leap-seconds.list, cm. pasmen 13. BcTaBka
cekyHabl koopanHaumm (leap-second).

Buumanue. HekoppekTHbIC 3HaYEHHS B 3TOM IOJIE HNPUBOIAT K IOCTOSHHOMY
C/IBUTY Ha HECKOJBKO cekyHa mkanbl BpemMeHu PTP u IRIG, a Takxke ¢ cboro B pabore
cepBepa B MOMEHT BCTaBKH CEKYHIbl KOOpAWHAIMH. KOHTPOIb JaHHBIX MapaMeTpOB
BO3MOXeEH 1 110 npoTtokoiry SNMP.

CTpoKkH Current Offset [ns]: 10
Mean Offset [ns]: O
Jitter [ns]: 11

MOKA3hIBAIOT OTKJIOHCHHWE TIOKAa3aHWIl amlmapaTHBIX YacoB CepBepa OTHOCHUTEIBHO
ummynbca 1PPS ¢ Beixona [TIOHACC/GPS npremHuka:

Current Offset - TEKYUICE, B HC

Mean Offset - CpelHee, B HC, 3a mocienHtor 1000 cex

Jitter - CpeJHEKBaJpaTu4yHoOe, B HC, 3a mociueaHioo 1000 cek.

IIpumeyanus.

1. current Offset, Mean Offset, Jitter HE ABJIOTCS XapaKTEPUCTHKAMU
gacoB NTP. Orkionerns vacoB NTP M0OKHO TOCMOTPETh TEKCTOBOIT KOMaHAOH ntpq -p.
Cwmotpu paszaen 11.CuHxpoHusauus no npotokony NTP.

2. Konebanust offset ¢ ammumurynoit 20..60 HC 1 mepuomoM 5..20 cex. SIBISIOTCS
U3MEPUTEIFHON  TOTPEITHOCTHIO, BBI3BAHHOH  KOJNICOAHWUSMH  OIIOPHOTO  CHTHAaJa
ITIOHACC/GPS mpuemuuka. Boixoansie curaaisl cepsepa 1PPS Bbix. u 10MIY, BbIX.
CBOOOIHEI OT TaKOH ITYMOBOH COCTaBIIIOIICH.

3. 3HavyeHHS OTKIOHEHUH W3MEPSIOTCS © JEHCTBHTENBHBI TONBKO IIPH
ycroitunBoM npremMe curHana [JIOHACC/GPS.

4. Jlng nomy4yeHUs] TapaHTUPOBAHHOTO 3HAYeHUsS OTKJIOHeHWs1 +100HC aHTeHHa
ITIOHACC/GPS nomxHa ObITH yCT@HOBJIEHa Ha OTKPBITOM MPOCTpaHCTBE (CBOOOIHAs
nuHust ropusonTa, Open sky). Ilpu 3areHeHMM aHTEHHBI (YCTAHOBKA HAa CTEHE 3/1aHUs, B
OKHE U T.I1.) BEJIMYUHBI OTKIIOHCHUH YBEIIMYMBAIOTCS B HECKOJIBKO pas.

5. 3HaueHHMe Offset HE YUHTBHIBACT 3aJEP)KKy B Kabesle aHTEHHBI KOTOpas
paBHa mpumepHo 40Hc Ha 10M Kabens. 3agepkka B Kabeile MOXET OBITh
CKOMIIEHCUpOBaHa - cM. pazaen 9.YnpasneHue cepsepom yvepe3d WEB-nHtepdeiic.
lMpocmomp u usmeHeHuUe annapamHol KoHguaypauuu cepsepa.
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CTpoka Reference time: GPS+GLONASS 1PPS ITOKa3bIBACT COCTOSIHUEC
CHHXPOHHM3ALMH CepBepa. 3amich GPS+GLONASS YKa3bIBaeT Ha 3axBar CIyTHUKOB GPS/ u
CHHXPOHM3AIMIO cepBepa no npotokony NMEA.

3amuch 1PPS yKa3bIBA€T, YTO 4Yachl CEPBEPa CHHXPOHHM3WPOBAHBI C OMNOPHBIM
curnanom 1PPS ot ot npuemnanka [ITTOHACC/GPS.

3anuch None YKa3bIBaeT, YTO CHHXPOHM3AIUS OT CIIyTHHKOB HJIM BHEIIHETO
curtana 1PPS u NMEA otcyrcTByer.

CTpoku Uptime Date: May 27 2015
Time: 15:27:04

NIOKa3bIBAIOT COCTOSHHE CEpBepa: Uptime - cepBep B pabo4eM COCTOSHUM, Alarm -
aBapus (LOTeps CHMHXPOHHW3aLMM). B Momsix Date M Time yKa3aHO BpeMs Iepexona
cepBepa B JaHHOE COCTOSIHUE.

B cTpokax NTP packets: Request: BbIBoguTcs uucio NTP-3ampoco (c
nmo6bM [P 1 MAC anpecom) mpHmieinx Ha MOPT cepBepa.

B cTpokax NTP packets: Response: BbIBoAMTCS uyHucio NTP-orBetoB (¢
m066M IP 1 MAC azipecom) MepeaaHHBIX CEPBEPOM .

B kojoHke Last BbIBOAMTCS — KosnmuecTBO NTP-cooOmieHuit NpHHATHIX 3a
MOCTIETHIOIO CEKYHY, TOCIIEIHIOI MUHYTY, IOCIIEAHUHN Yac 1 3a NOCIeTHIE CYTKH.

B KonmoHKe — Average  BBIBOOHTCS cpexHee KoiamdecTBO NTP-cooOrmenuii
NPUHATHIX 32 CEKYHY, 3a MHHYTY U 3a Yac.

CTpOKa Antenna ITIOKa3bIBACT COCTOSIHHMC aHTCHHBI. OK - TOK IIMTAHHS AaHTCHHBI
B HOpMEC, OFF - aHTCHHA OTK/IIOYCHA WUJIN Kabelb O60pBaH, SHORT - 3aMbIKaHHE B Kabee
WJIN aHTCHHC.

CTpOKH Latitude: 55°49' 7.540283''N
Longitude: 37°35'44.599915''E
Altitude: 174.3M

MOKa3bIBal0 KOOPAMHATHI (IIMPOTY, JOITOTY) W BBICOTY HAJ YPOBHEM MOpSI aHTEHHEI
cepsepa.

CTpokH Satellite in View:
GLONASS : 7
GPS: 9

YKa3bIBar0 KOJMYCCTBO BHUAMMBIX HABUTI'allUOHHBIX CIIYTHHKOB pPA3JIMYHbBIX CHCTEM.
KomnuectBo CITYTHHUKOB MO3BOJIACT CYAUTH O Ka4€CTBC IPUHUMACMOI'0 CUTHAJIA.

9. YnpasneHue cepsepom Yepe3 WEB-nHTepdenc.

3anyctute WEB-Opay3zep u B crpoke anapeca BBemure IP-agpec cepsepa (1o
ymomaanuto 192.168.2.100). Otkpoercs cTpaHHHIA cocTossHUs Home.
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Ecinn cTpanuna cocTostHUS cepBepa He OTKPBIBAETCS:

1. VYrounmre y anmuHmcTparopa |P-ampec cepBepa W ceTeBble HACTPOHKH
KOMIIBIOTEPA U JIOKAILHOH CETH.

2. [MogxiroanTech K cepepy depe3 nopt USB mm RS-232-0 (cm. pazgen 10.
KoHTporb cOCTOSAHUSA U yrnpaBrneHne cepBepom Yepe3 TepmuHan). Ilposepsre u
YCTaHOBUTE TpeOyeMbIe CEeTEBBIC HACTPOMKH.

Crpanmiia Network Settings  wcmonb3yercss Ui yCTAHOBKH [apaMeTpoB
CETEBOT0 COETUHEHUS.

Crpanuna Configuration - aj1s ycTaHOBKH amnmapaTtHO# — KOH(HIYypaluH.

Crpanuna Info - st mpocMoTpa MPOTOKOIOB PaGOTHI.

Crpanmma Statistic - mma  mpocmortpa 3nadenus Offset B mpormecce
CHHXPOHM3ALIHH.

Buumanue. Bxon na crpanunsr Network Settings, Configuration, Info,
Configuration, Statistic 3amumien napomnem.

Wmst onb30BaTesst 0 YMOTYAHUIO: metronom

[MapoJb 0 YMONYAaHHIO: metronom

V3MeHeHne mapoist  BO3MOXKHO depe3 tepmunan  (cm.10. KoHTponb
COCTOAHUA N ynpaBlieHne cepBepoM 4Yepe3 TepMuHan. N3meHeHue naporsida
3awuueHHbIx cmpaHuy, WEB-uHmepgbelica).

MpocMOTP 1 3MEHEHNE napameTPOB CETEBOro
coeanHeHus.

I[J'IS[ IIPpOCMOTpa U UBMCHCHUS TEKYIIHUX CETCBbBIX HACTPOCK HAXKMUTE HA CCBUIKY
Network Settings.
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[% Metronom. Time server. X

C @ 192.1682.100

‘Metronom.

Revision: hw , SW 5.00, sn 2516 >Home = >About

e Ethernet settings:

Net\:mrk IP Address: 182.168.2.100
settings

Configuration
Info Subnetwork:

Network mask: [255.255.255.0

192.168.2.1

Statistics Gateway: 192.168.2.1

Set Ethernet Settings || Cancel
Add external NTP server (51...54):

91.226.136.136

Server 1:

B oxmax IP Address, Network mask, Subnetwork, Gateway yka3ans
TCKYIIUC CCTCBLIC HaCTpOﬁKH. I[J'ISI X HU3MCHCHHsA BBCAUTC HOBBIC 3HA4YCHUA
napaMeTpoB.

Jlnst coxpaHeHust BBEACHHbBIX 3HAYCHUI HaxkmuTe manens Set Ethernet Settings.
JInst oTMEeHBI BHECEHHBIX M3MEHECHMM HaXMuTe naHesnb Cancel.

Buumanue. /{1 Toro, 4ToObl HOBBIE 3HAYEHHS MMAPAMETPOB BCTYNHIIA B CHILY,
nepesarpys3ure cepsep Haxas maHenb Reboot. Ilepesarpysuth cepsep, TakkKe, MOXKHO
HaxaB CKphITYI0 KHOTKY cOpoca CBPOC Ha nepenneii mauenu.

Ipumeyanne. [Tapamerpbl ceTeBOro COEIUHEHHS MOTYT OBITH COpPOLIEHBI B
COCTOSIHHE 0 yMOT4YaHut0. I 3TOro HaxxmuTe U yaepkuaiite kaonky 3AB.HACTP.,
n0 BKIroueHus okenroro uHaumkatopa [1MAT. Haxmurte KHOMKY CBPOC s
nepesarpy3KH cepepa.

Buumanue. Kuorka SAB.HACTP ycranapinBaeT B COCTOSIHHE MO YMOYAHHIO
TOJIKO CETEBble HACTPOWKM W HacTpoiiku  koHpurypaumu NTP.  Pexum VLAN,
anmaparHas KOH(UTrypanus cepBepa, MMEHa IMOJIb30BaTeICH U MapoJid 3TOW KHOIKOH He
cOpachIBaroTCs.
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lpocmomp u usmeHeHue annapamHol KOHgueypauyuu cepseepa.
s mpocMoTpa M W3MEHEHHs ammapaTHOW KOH(PHUTYpaluy cepBepa HaKMHUTE
cepiiky Configuration.

[ Metronom. Time server.

%
€« C © 192.168.2.100/p

Metronom.

Revision: hw 0.2.2, sw 5.22, sn 2567 >Home =Docs >About

Home Source selection of 1PPS.

Hetwork ® GLOMASS/GPS
settings

Configuration 1PPS INPUT
Info R5-232-1

Statistics
Source selection of HMEA

® GLOMASS/GPS
R5-232-1

Selection of GNS5

® GLOMASS+GPS

GLOMASS
GPS

Alarm Control

Enable

Emulator

Enable

Antenna Delay:
a

IRIG Mode

Bl{ZB122 T

| Set || Cancel
(ehoot;

Bbi60p ucmo4YHUKO8 CUHXPOHU3aUUU.
Jliis BeIOOpa McrouHuka curaaina 1PPS akTuBupyiite B crimcke Source selection
of 1PPS coOTBETCTBYIOIIYIO KHOTIKY.

Jns BeiOOopa wmcrounuka curHama NMEA aktuBupyiiTe B cromcke Source
selection of NMEA co0TBETCTBYIOIIYIO KHOIIKY.

st oTMeHBI BHECEHHBIX M3MEHeHH HaxxmuTe naHens Cancel. [lyig ycTaHOBKH
BBCJICHHBIX 3HAUCHHUI HaXxMHTe maHenb Set. YcranoBka BeimonHsercs Ha 30-if cekyHue
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TEKyIled MUHYTHI.
Ipumeuyanue. Pexomenayercst ummyinsc 1PPS momaatscst yepes Bxom 1PPS
BX. KOTOPBIH HMEEeT MEHBIIYIO 3a/IePXKKY IO CpaBHEHHIO ¢ TopToM RS-232.

Bbi6op rnobanbHON HaBUrawMOHHOM CNYTHUKOBOM
CUCTEMBI.

s Beibopa ucnonezyemoit THCC aktuupyiite B crmcke Selection of GNSS
COOTBETCTBYIOIIYIO KHOIIKY.

i OTMEHBI BHECEHHBIX M3MeHeHnH Haxxmute maHens Cancel. J[i1s ycraHOBKH
BBEJICHHBIX 3HAYCHHWH HaXMHTE MaHenb Set (ycraHoBka BhIModHsETCS Ha 30-i cexyHze
TEKyIIe MUHYTHI).

bnokuposka NTP, SNTP, PTP, 1PPS n IRIG npu notepe
CUHXPOHM3aUMnN.

IIpy oOTCyTCTBMM BHELIHEH CHHXPOHHM3ALMU CEpBEpa WIM Cpa3y MOocie ee
MOSIBIICHUS, 10 OKOHYaHHs MOACTpoOiiku reHeparopa cepsepa (offset 6onee £100 He u
jitter p-p Gomee 200HC) cepBep MOXET BbIAAaBaTh HEJACUCTBUTENbHOE BpeMs. YTOOBI
UCKIIFOYHTE 3T0, pabdora mpotokomoB NTP, SNTP u Beixomos 1PPS, IRIG AM u IRIG
DC moxer ObITh 3a0JIOKHpOBaHA 10 OKOHYAHHS IMOACTPONKH TEHEpaTopa C yKa3aHHO
norpemHocTeio. Jlist aToro ycranosure ¢iaxok Alarm Control Enable.

Jlis OTMeHbI BHECEHHBIX M3MeHeHuil Haxmvute maHens Cancel. [ ycraHOBKH
BBEJICHHBIX 3HAYCHUN HAXMHUTE MaHedb Set W mepesarpy3ure cepBep HaXKaB IMMaHENb
Reboot wiu kHomky copoca Res na nepenneit naneny.

BkntodeHne pexuma amynaunm GPS.

Pexxum smyssiimu curHana GPS ucmonb3yercs Aisi CHHXPOHHU3AIMH CepBepa
omauM curHaioMm 1PPS, 6e3 compoBoxmaromiero ero motoka coobmiennit NMEA. s
YCTaHOBKH 3TOTO peXHMa!

1. BeiOepure MCTOYHHK BHeHIHero curHama 1PPS ycTaHOBHB mepekiroyareib
Source selection of 1PPS.

2. AxtuBupyiite kHoniky Emulator Enable u naxxmute manens Set (ycranoBka
pexumMa BeInosHseTcs Ha 30-if ceKyHe TeKyIield MUHYTHI).

3. Jlyis1 BBIKIIFOUEHHMS pexMMa IMYISIMN BBIKIIOUMTe KHONKY Emulator Enable
U HaxXMuTe mnaHenb Set (cOpoc pexnma BeimonHsercss Ha 30-M cekyHAe TeKyluei
MHHYTBI) U [Iepe3arpy3uTe cepBep HakaB maHesb Reboot mnu kHomky cOpoca Res Ha
TepeTHEeH MaHe!.
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IIpumeyanne. B pexyuMe SMyIauud BO3MOXKHA YCTAHOBKA HPOH3BOJIBHOIO
Bpemenn UTC, Hampmmep, Uil TpOBEpKH BCTaBKH CEKyHABI koopauHamuu. Cwu.
10.KoHTpoOnb COCTOAHUA W yrpaBrieHNe CepBepoM Yepes TepMuHan. BkroyeHue
pexuma amynsayuu GPS.

KomneHcauyus 3adepxku 8 kabere aHmMeHHbI.

JIist KOMIICHCAIIMH 3a/IeP>KKH B Kabelie aHTCHHBI BBEAUTE 3HAYCHHE 33ICPXKKU B
He B monte Antenna Delay. lomyctumsiii muanasos 0...2550u¢ ¢ marom 10HC.

3amepxKy B kabene t [C] MoxkHO paccuuTaTh 10 hopmyre:
t=k*L/c, rme
k - xoobduumeHr yKopodeHHs IIMHBI BOMHBL  (YKazaH B
XapaKTEepPUCTHKaX Kabers)
L - nuna xabens [m]
¢ - ckopocth ceta 3.0%108 [m/c]
Hanpumep, 10m kabenst PK 50-3-35 (k = 1.27) naror 3anepxky 42.3Hc.

JUis oTMeHBI BHECEHHBIX M3MeHeHuH Haxkmute naHens Cancel. s ycTaHOBKH
BBCJICHHBIX 3HAYCHHMU HaXMUTE MaHenb Set. YcranoBka BwimosHseTcs Ha 30-i cekyHmae
TEKyIlled MUHYTHI.

Bonee mnonnas wH(popmauums 00 anmapatHOil KoH(Urypauuu —cepBepa
comeprkuTest B pasaeie 12. AnnapaTHas KoHdurypauus cepsepa.

Bbibop cpopmama ebigoda cueHana IRIG.
s BeIOOpa popmata BeiBoga curHana |IRIG-B Beibepute HazBanue popmara B

noine IRIG Mode. ®dopMar cooOmeHn BBHIOHpAETCS OJHOBPEMEHHO UIS 000HMX
BeixonoB IRIG-B DCLS u IRIG-B AM.

st oTMEHBI BHECEHHBIX U3MEHEHUH Haxkmute nanenb Cancel. [{i1s ycraHoBKU
BBEJICHHBIX 3HAYCHUI HaxxmuTe maHenb Set. YcraHoBKa BeimosHseTcs Ha 30-é cekyHe
TEKyIlled MUHYTHI.
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lMpocmomp ucmopuu cocmosiHUsI cepeepa.
CImcoK MOCIeIHNX COOBITHI MOYKHO TIOCMOTpETh Ha cTpanuie Info.

[ Metronom. Time server.

3
€« C ® 192.1682.100

Metronom.

Revision: hw 0.2.2, sw 5.22, : >Home ~Docs >About

Home Alarm Log

Hetwork

settings Alarm Log

Configuration

Infa List of alarm:

Statistics Refirence time: GLONASS+GPS IPPS
Refarance time: NULL
Reference time: GLONASS+GPS IPPS
Reference time: HU

:01 Reference time: GLONASS+GPS 1PPS
:16 Reference time: MULL

:19 Reference time: GLONASS+GPS 1PPS
Fefarance time: MU

Reference time: GLOMASS+GPS 1PPS
Reference time: NULL

Reforence time: GLOMASS+GPS 1PPS
Referance time: NULL

Reference time: GLOMASS+GPS 1PPS
Fefarence time: NULL

Reference time: GLOMASS-GPS 1PPS
Start time,

Fefarence time: NULL

Reference tme: GLONASS+GPS
Reference time: GLOMASS+GPS 1PPS
Feforence time: WULL

Reference time: GLOMASS+GPS 1PPS

=

2

List of Alarm oroGpaxaer mocnennue 20 coObituii. [IpoTokon 3a Bce Bpems
pabotsl coxpansiercst Ha SD-kapre.
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Crpannna Statistic moxaspiBaeT B rpaMuecKOM BHIE MCTOPHIO OTKIOHEHHI
Bpemenn cepsepa (0ffset) or Bpemenu ITTOHACC/GPS npuemHuka.

[ Metronom. Time Server. X

=
& C  © 192.1682.100/,

‘Metronom.

Home PPS Offset, ns.

Network settings ‘ |:‘ Sonser
p— =

infe
Statistics
200 \ |
£ PRI N
5 flepdipA N

1230 13:40 1250 500 10 1420 1430 14240 1450 15:00 10 fe=

Jnst yBenmmdeHWs MacmTada ONpeneieHHOi obnacTu rpaduka BBIACIUTE 3TY
o0racTh KypcopoM, HO BEPTHKAJIM WM IO TOPH30HTAIH, YJACP)KHBas JIEBYIO KHOIKY
MbImn. [ BO3BpaTa K MCXOJHOMY M300paXCHUIO - KIMKHHUTE 2 pa3a JICBOM KHOINKOM
MBIIIN Ha TpauKe.

Ipu norepe cunaxpormzamuu ot [JIOHACC/GPS wmin OT BHENIHWX CHUTHAJOB,
3HAUCHUS] OTKJIOHEHWH Ha rpaduke He (QUKCHPYIOTCI W 3TH TOYKH OOO3HAYAIOTCS
OTPE3KOM NPSAMOM JIMHUU MEXKIY TOUKaMH JIEHCTBUTEIIbHBIX U3MEPEHUM.

Jnst n3MeHeHus Maciutada 1o BepTHKAIM, YKaKUTE TUalla30H B OKHE
Y scale: u naxxmure Apply.
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Hpoxanuss ¢ ammutygoit 20..60 HC u nepuomom 5.20 cek. SBISIOTCS
HU3MEPUTENIBHOM IIOTPeIHOCThIO, BBI3BAHHON KOJNEOAHMSMU OIOPHOTO CHIHajma OT
ITIOHACC/GPS mpuemuuka. Boixoansie curaaisl cepsepa 1PPS Bbix. u 10MIY, BbIX.
CBOOOIHBI OT TaKOH ITyMOBOH COCTaBIISIOIICH.

PPS Offsat, .

Statistics

1551 138130 182 138530 1353 138330 1384 138430 1398 13:85:30 13:8

ate

[TocTosiHHOE MpeBbIlLIEHNE TEKYIIUM OTKJIOHEHHEM 3HaueHus +100HC cBs3aHo,
KakK MPaBHJIO, C IIPHEMOM AHTEHHOH OTPaKCHHBIX CHUTHAJIOB MM €€ YCTAHOBKOH B 30HE
3aTeHeHMs. TUMWYHAs A TAaKoro Ciydas KapTHHA [pUBEICHA Ha CIeaylomen
JuarpaMme.

PPS Offiet, na.
2017/07/03 15:05:54: Offset: 40

Infe

Statistics

FPS offset (3]

100 14520 70 30 1800 =3 19:00 1530 2000 w0 210 220 w0 230

CHU3UTD YPOBEHD M YaCTOTY TIOSIBIICHUS BHIOPOCOB MOYKHO TIPH HCIIOB30BAHHH
AHTCHH CIICIHATBHO pPa3pabOTaHHBIX IS TPHUIOKEHUNA BPEMEHHOW CHHXPOHH3AIIHH,
Hanpumep, Pamgmyc-50.
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10. KOHTpOnb COCTOSIHUSA U yNpaBreHne cepeepom Yepes
TepMuHan.

IMonxiroueHHE K CEpBEpy B PEKMME TEPMUHAIA MOXKET OBITh BBIIOIHEHO IIO
cetu Ethernet mo mpotokoxiy Telnet, gepes moptr USB mmun RS-232-0. B manHOM
PYKOBOJZICTBE OTIMCAHO TOAKIIoUeHHe st Kommbrotepa ¢ OC Windows.

MoakntodeHne k cepBepy no npotokony Telnet.

ITo yMo4aHuIo napamMeTphl CETEBOIO COEAUHEHUS CIELYIOIINE:
DHCP: off
IP address: 192.168.2.100
Subnet mask: 255.255.255.0
Gateway IP: 192.168.2.1
Ethernet mode: auto-negotiation

JInss TOAKITIOUEHWsI 1O MPOTOKOMy Telnet, ycTaHOBUTE Ha KOMITBIOTED
nporpammy-TepMuHan, Hampumep, PUTTY (http://www.putty.org) u 3amycrute ee.

ER PuTTY Configuration ? X
Category:

B Spssion Basic options for your PuTTY session

~ Logging Specify the destination you want to connect to

- Teminal
- Keyboard Host Mame {or IP address) Port
Bl [152.168.2.100 | |23 |
- Features Connection type:

- Window (ORaw @ Tenet ORlogn (O8SH (O Seral
ﬂppea@nce Load, save or delete a stored session
- Behaviour
.. Translation Saved Sessions
- Selection |metr0nom_telnet |
- Colours Defautt Settin

gs

- Connection metronom o
- Data o
- Prosey -
- Telnet Delete
- Rlogin
- 55H
- Serial Close window an exit:

(O Aways () Never (®) Only on clean exit

About Help Open Cancel

Bribepure Connection type: Telnet (momep nopra 23). Beemure IP ampec
cepsepa B okHe Host Name u naxkmute Open. OTKpoeTcst OKHO TepMUHAJA.
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BBenuTe uMs M0IB30BATENSI root U MAPOJh metronom (IO YMOJIYAHHUIO):
M50 login: root
Password: metronom

Ecnu nozpkiroueHne He ynaeTcsi yCTaHOBUTh:

1. VYrounure y aamunuctparopa IP-agpec cepBepa u cereBble HacTpOHKH
KOMITBIOTEPA U JIOKAJIBHOI CETH.

2. Nogxmountecs K cepBepy depe3 mopr USB mmu RS-232-0 (cm. manee).
IIpoBepbTe 1 ycTaHOBUTE TpeOyeMble CeTeBBIE HACTPOMKH.

Mpumeuanne. [TapamMeTpbl CETEBOrO COEAMHCHHS MOTYT OBITH COpOLICHBI B
COCTOSTHHE TI0 YMOJT4YaHmto. It 3Toro Haxkmute U ymepskusaiite kaonky SAB.HACTP.,
o BKIMOYeHWs kenroro wHaukatopa [1MT. Haxmwure KHONKY CBPOC s
Hepe3arpys3Ku cepBepa.

Buumanue. Knonka 3AB.HACTP ycraHaBmuBaeT B COCTOSIHHE TI0 YMOJTYAHHUIO
TOJBKO CETeBBIC HACTpPOHKHM W HacTpoiiku koHpurypammu NTP.  Pexwum VLAN,
anmapaTHas KOHQUrypalus cepBepa, UIMEHa IT0JIb30BaTeNIei M MapoJi ATOW KHONKOM He
cOpachIBaIOTCA.

[MoaknoyeHue k cepsepy vepes nopt USB.

YcranoBure Ha  KOMIBIOTEpe  JpaiiBep "Virtual COM Port"
(http://www.ftdichip.com/Drivers/\VVCP.htm). YcraHoBHTE — MPOrpaMMy-TEPMHHAI,
Harpumep, PUTTY (http://www.putty.org/ ).

Buumanue. Ileped nooxnmouenuem xabens USB neobxooumo npoeepumo
3a3eMaeHUsL KOPNycos KOMRbIOmMepd U cepaepa.

[Tpu BKiIIOYEHHOM KoMIbIOTEepe moakiatounte kabeaem USB-A - USB-B mopr
USB kommbiorepa k nopry USB BkiroueHHOro cepsepa.
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3amyctuTe Ha KoMIbioTepe nporpamMmy PUTTY.

2 PuTTY Configuration ? x
Categary:
Basic options for your PuTT Y session
- Legging Specify the destination you wart to connect to
=) Terminal Seriall Spesd
. Kevboard erial line pee
- Bel [com3 |[115200 |
- Features Connection type:
= Window (ORaw (O Telnet O Rlogin (O S5SH (@) Sepal
Appea@nce Load, save or delete a stored session
- Behawiour
. Translation Saved Sessions
- Selection |metn:-nom |
- Colours :
Default Settings
- Connecion —
. Data metronom_telnet Save
. Proogy
- Telnet Delete
- Rlogin
- 55H
- Sefial Close window on exit:
() Mways () Never (@) Only on clean exit
About Help Open Cancel

BriGepure Connection type: Serial u Speed:115200.

Howmep Bupryansroro nopra COM B ctpoke Serial line mocmotpute B pasaene
HMucneruep ycrpoiicts / Port(COM&LPT) / USB Serial Port. Haxmure Open.
OTKpoeTcst OKHO TepMuHana. BBemure MMs MONB30BATENs root | MApOb metronom (IO

YMOTYaHHUIO):
M50 login: root
Password: metronom

Buumanue. B MomeHT Hawana 3arpy3ku cepBepa Ha nopt USB He m0IKHBI
MOZIaBaThC HUKaKHWe CHUMBOJBL llpuxos m0060r0 CHMBOJA B TOT MOMEHT BBI3BIBAET
OCTaHOBKY 3arpy3KH (BXO[] B IIPOrpaMMy BCTPOEHHOT'O 3arpy34rKa).

MoakntoyeHne K cepBepy vepes nopt RS-232-0.

It nookmouenus uepes nopm RS-232-0 mpebyemes "nynv-modem” xabenv C
pozemkamu DB-9. [Joxonesxa xowmaxmos paszvema nopma RS-232 cepsepa u cxema
Kabesst npueedeHvl 8 NPULONCEHUL.

Buumanue. Ilepe0  nookirouenuem  kabeisi  HeobXO0UMO — NpOGepuUmbs
HAOENHCHOCMb 3a3eMilenusi Komnvlomepa u cepsepa. Ilpu nodkmouenuu xabens K nopmy
RS-232-0 pexomenoyemcs vikiouams komnslomep u cepeep.

Ioakmounte kabesrem COM-nopt komnbroTepa k mopry RS-232-0 ceprepa.
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3anyctute mporpammy PUTTY um ycTaHOBHTE COCOUMHEHHE  aHAJIOTHIHO
nonaxiroueHnro mo USB.

[TapamMeTpsl TOpTa MO YMOITIAHHUIO:
CxopocTs (6ur/c) : 115200
BuTH OaHHHX: 8
YeTHOCTE: HET
Cronosele 6mTer: 1
Ynpaenenme noroxoM: Her

Buumanue. [Ipu wucnonszoBanuu nopra RS-232-0 B kauecTBe TepMuHaia,
nopr USB nomxen ObiTh oTkirodeH. [lpu moaxmouennu mopra USB mpoucxoaut
ABTOMATHYECKOE MEPECKIIFOUCHUE BXOTHOTO MOTOKa ¢ mopTa RS-232-0 na nopt USB.

Buumanue. B MoMeHT Hauama 3arpy3ku cepsepa Ha mnopt RS-232-0 ne
JOJI’KHBI IogaBaTbCsi HHUKAKHE CHMBOJIBI. HpI/IXOH J'IIOGOFO CHMBOJIa B 3TOT MOMCHT
BBI3BIBAET OCTAHOBKY 3arpy3KH (BXOJ B IPOrpaMMy BCTPOEHHOTO 3arpy34ymKa).

MpOCMOTp CeTeBbIX HACTPOEK.

INoxkmrounTech K cepBepy B pekuMe TepMuHaia yepe3 moptet USB, RS-232-
0 wnu Ethernet.

Buumanue. [Ipu wucnosnb3oBanun nopra RS-232-0, mopr USB nosmkeH ObITh
orkmoueH. [Tpu nogrmouennu nopra USB nporcxoauT aBroMaTniyeckoe NepeKIrodeHue
BXOIHOTrO MmoToka ¢ mopra RS-232-0 Ha morok ¢ mopra USB.

Jlnst ompenenenus ip agpeca BBEAUTE KOMAHIY:
root@M50:~# mconfig info
----------- metronom-50 sn: 2515--------—---
IP: 192.168.2.100 MAC: 00:21:CE:08:09:D3
navigation system: GPS+GLONASS
1PPS Reference: GLONASS/GPS
NMEA Source: GLONASS/GPS
NMEA Emulator: OFF
hardware version: 0.0.2.2
software version: 5.00

Z[J'IH MIpoOCMOTpa BCEX CCTCBBIX MAapaMETPOB BBINOJIHUTE KOMaH/bL Linux

ifconfig M route:

root@M50:~# ifconfig

eth0 Link encap:Ethernet HWaddr 00:17:EB:27:A9:B8
inet addr:192.168.2.100 Bcast:0.0.0.0 Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:2348 errors:0 dropped:0 overruns:0 frame:0
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TX packets:31 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000mconfig
RX bytes:232961 (227.5 KiB) TX bytes:2996 (2.9 KiB)
Interrupt:67

lo Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
UP LOOPBACK RUNNING MTU:16436 Metric:1
RX packets:83597 errors:0 dropped:0 overruns:0 frame:0
TX packets:83597 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:O0
RX bytes:10812768 (10.3 MiB) TX bytes:10812768 (10.3 MiB)

root@M50:~# route
Kernel IP routing table

Destination Gateway Genmask Flags Metric Ref Use Iface
192.168.2.0 * 255.255.255.0 U 0 0 0 ethO
default 192.168.2.1 0.0.0.0 UG 0 0 0 ethO

3meHeHne ceTeBbIX HaCTPOeK.

VYcraHOBUTH TpeOyeMble CETeBbIe HACTPONKHM MOXKHO KOMAaHJIOH HAacTPOWKH
KOH(HTYpaIuy mconfig € COOTBETCTBYIOIIMMH ITapaMeTpaMu (IJIs IpuMepa B KOMaHAaxX
yKa3aHbl 3HAYEHHS 110 YMOIIAHHIO).

CnpaBKa 10 KOMaHJIC mconfig:
root@M50:~# mconfig -h

Jns ycranoBku [P anpeca NTP cepBepa BBequTe KOMaHy:
root@M50:~# mconfig ip 192.168.2.100

Jns1 ycTaHOBKM MacKu IOJICETH BBEIUTE KOMaHAY:
root@M50:~# mconfig netmask 255.255.255.0

Hus ycranoBku IP anpeca moacetn BBeIUTE KOMAHIY:
root@M50:~# mconfig network 192.168.2.0

Jns ycranoBku IP anpeca mumo3a BBeIUTE KOMaHIY:
root@M50:~# mconfig gw 192.168.2.1

Brieykazanssie KOMaHIbl U3MEHSIOT COIEPIKUMOE ¢aiina
/etc/network/interfaces

Jnst ompeseneHne yCTaHOBJIEHHOW CKOPOCTH Iepemadn cereBoro nopra LAN

10/100M BBeauTe KOMaHIY:
root@M50:~# mconfig rate

Jis ycTaHOBKH (PMKCHPOBAaHHOW CKOPOCTH Iepenadn cereBoro moprta 10Mout/c

BBCANUTC KOMaHY:
root@M50:~# mconfig rate 10

Buumanue. Ha ckopoctu nepenaun 10M6uT/c He pabOTarOT CUSTUYMKH MTAKETOB,
uraukatop PABOTA wu ¢ysknus OmoxupoBku mnportokoda NTP mpum  motepe
CHHXPOHH3ALIUH.

Jnst Toro, 4TtoObl M3MEHEHHS! BCTYNMJIM B CHIIy, HEOOXOOMMO Hepe3arpy3uTh
cepBep KOMaH oM :
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root@M50: ~# reboot
wii kaomnkoi copoca CBPOC.

Jnst Bo3Bpara K HacTpoMKaM IO YMONYaHHUIO C IMepe3arpy3koil ceppepa

BBIITOJIHUTEC KOMaH,Hy:
root@M50: ~# mconfig defaults

unmn  HaxMute U yaepxkuBaiite kHonky 3AB.HACTP. 1o BiimroueHus xenaToro
unaukaropa NMUT. u mepesarpysure cepsep knomnkoit CBPOC.

Buumanune. KomaHna mconfig defaults n kaonka J3AB.HACTP.
YCTaHABJIMBAET B COCTOSIHHE II0 YMOIYAaHHUIO TOJIBKO CETEBble HACTPOWKH M HACTPOHKH
koHpuryparmu NTP.  Pexum VLAN, amnaparnas koH(QUrypauusi cepBepa, CKOpPOCTh
CETEBOro [I0PTa, UMEHA I10JIb30BaTelICH U MapoJIk ATOH KHOIKOH He cOpachIBaroTCs.

N3ameHeHne napons 3awuiieHHbiX ctpaHuy, WEB-
nHTepdenca.

Jlyis u3MeHeHusT mapoiisi  3amuiieHHbIx crpanul] WEB-unTepdeiica BoimonauTe

KOMaHAy:
root@M50: ~# mhtpasswd

B otBer Ha 3ampoc mapossi BBEOWTE HOBBII MApONb ISl 3ALIUIICHHBIX CTPAHHI]
WEB-unTepdetica.

[l n”3MEeHeHNsl IMEHU TOJIb30BaTelId U NMapoJid  BBIMIOJIHUTE KOMaHAbL:
root@M50: ~# mhtpasswd <user name>

ITI€ <user name> HOBOC HUMJ I10JIB30BATCIIA.
B oTBeT Ha 3apocC MnmapoJsl BBEAUTS HOBBII napoJb.

Ilocme cMeHBI HMMEHH IIOJIB30BATENl M Mapojisl PEKOMEHIYeTCS MPOBEPUTH
Joctyn K 3amumeHHsiM WEB-cTpanumam u, mpu Heo0X0AMMOCTH, HOBTOPUTH KOMaHIY
mhtpasswd C yKa3aHHEM UMEHU N10JIb30BaTEls.

HpnMeqaﬂue. HaHHaH KOMaHAa IMO3BOJIACT ONpeACJIUTh TOJIBKO OOHOTO
IIOJIB30BAaTCIIA. HpI/I BBO/IC HOBOT'O UMCHHU CTApOC UM IOJIb30BaTCIIsl YAAIACTCA.

Pexxum BupTyanbHOM NIOKasibHOM CETU VLAN.

CepBep mojIep KUBaeT OAUH TOPT BUPTyanbHOU sokanbHo# cetn VLAN (IEEE
802.1Q).

Jnst ycTaHOBKM peXnMa BHUpTyalbHOH JokanbHOW cetn VLAN Bemonnure

KOMaHy (BCG napaMeTpbl O6H33TGJ'ILHLI U BBOOATCA B OI[HOI71 CTpOKG)Z
root@M50:~# mvlan -iface eth0.<vlan-id> -id <vlan-id>
-ip <ip-address> -gw <ip-gate>
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rae <vlan-id> HOMEp BHUPTYaJbHOW CETH OT 1 J10 4094 .
<ip-address> VLAN IP aapec PTP cepBepa B popmare 192.168.2.105
<ip-gate> VLAN IP agpec momo3a B ¢Qopmare 192.168.2.1.

Jnst Toro, 9ToObl M3MEHEHMS BCTYNHMIM B CHITy, HEOOXOOMMO Mepe3arpy3uTh

cepBep KOMaHJIOM :
root@M50:~# reboot

unu kuonkoit CBPOC.

Jnst mpocMoTpa TeKyIMX CeTeBHIX mapamerpoB U mapamerpoB VLAN Beeaute

KOMaHAy:
root@M50:~# ifconfig

eth0 Link encap:Ethernet HWaddr 00:17:EB:27:A9:B8
inet addr:192.168.2.100 Bcast:0.0.0.0 Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:2348 errors:0 dropped:0 overruns:0 frame:0
TX packets:31 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:232961 (227.5 KiB) TX bytes:2996 (2.9 KiB)
Interrupt:67

eth0.4 Link encap:Ethernet HWaddr 00:17:EB:27:A9:B8
inet addr:192.168.2.105 Bcast:192.168.2.255
Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:0
RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

lo Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
UP LOOPBACK RUNNING MTU:16436 Metric:1
RX packets:83597 errors:0 dropped:0 overruns:0 frame:0
TX packets:83597 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:0
RX bytes:10812768 (10.3 MiB) TX bytes:10812768 (10.3 MiB)

ITopT eth0.4 - 310 mopT VLANC VLANID=41n
IP-ampecom 192.168.2.105

Jnst BBIKIIIOYEHUsI peXKMMa BUPTyaslbHOH sokanbHOM cetd VLAN BeimonHuTe

KOMaHAy:
root@M50:~# mvlan -iface eth0 -id 1
-ip <ip-address> -gw <ip-gate>

rae <ip-address> - IP-agpec PTP cepBepa kotopslii Oyner ycTaHOBiIEH B
¢dopmare 192.168.2.100

<ip-gate> - I[P anmpec mnumosa kotopslii Oymer ycraHoBieH B (opmare
192.168.2.1.
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Jis Toro, 4TOOBI M3MEHEHHUS BCTYNIM B CHIIY, HEOOXOAMMO Iepe3arpy3uTh

cepBeEp KOMaHJOM :
root@M50:~# reboot

nnu kuomnkoit CBPOC.

[MpocMoOTp annapaTtHOW KOHGUrypaummn cepsepa.

[MpocMoTpeTs mapamMeTpbl W anmapaTHyl0 KOHQHIYypalMio cepBepa  MOXKHO

KOMAaH/10M:

root@M50:~# mconfig info

----------- metronom-50 sn: 2515-----------
IP: 192.168.2.100 MAC: 00:21:CE:08:09:D3
navigation system: GPS+GLONASS

leap second date and time: 00:00 01.01.2017
1PPS Reference: GLONASS/GPS

NMEA Source: GLONASS/GPS

NMEA Emulator: OFF

hardware version: 0.0.2.2

software version: 5.00

B cTpoke metronom-50 sn: 2515 yKa3aH 3aBOJICKOM HOMEp cepBepa.

B cTtpoke IP: 192.168.2.100 MAC: 00:21:CE:08:09:D3 ykasaH IP u MAC
agpec cepsepa.

B cTpoke navigation system: GPS+GLONASS YyKa3aHa HCIIOJb3yeMast
mIo0anbHast HaBUTATMOHHas ciryTHUKoBas cuctema (ITHCC).

B cTpoke 1PPS Reference: GLONASS/GPS YKa3aH HMCTOYHHK CHHXPOCHTHAJIA
1PPS:
- GPS - ot BctpoeHHoro npueMHNKa [JIOHACC/GPS
- 1PPS Input - BHEIIHWH, OT pazsema 1PPS BX.
- RS-232 - BHEIIHWH, oT mopra RS-232-1

[IpucyrcTBUE CTPOKH leap second date and time: O3HayaeT FOTOBHOCTH
cepBepa K BcTaBke cekyHabl koopamuammu (Leap Second Announcement). Tlpu
OTCYTCTBHUHM J3TOW CTPOKM BCTaBKa CEKyHABl KOOpPIMHAIWKA He OyneT KOpPpeKTHO
oTpaboTaHa CEpBEPOM.

B cTpoke NMEA Source: GLONASS/GPS  yKa3aH HCTOYHUK CHHXPOCHIHAIa
NMEA:
- GPs - ot BctpoenHoro npuemHuka [JIOHACC/GPS
-RS-232 - BHemHWi, ormopra RS-232-1

E;CTpOKeNMEA Emulator: OFF YKa3aHO COCTOSHHEC OMYJIATOpA CHHXPOCUTHAJIa
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NMEA:

- Off — OMYJIATOP BBIKJIIOYCH, HOpPMalbHas pabora.

- On — SMYISITOp BKIIIOYEH, TMOJCTPOIKa 4acoB cepBepa BBIMOJIHACTCS OT
TJIOHACC/GPS unu OoT BHEIIHUX CHUTHAJIOB HE BBIMTOJIHICTCS.

B cTpoke hardware version: 0.0.2.2 yKa3aHa ammparHas BepCHs YCTPOUCTBA.
B cTpoke software version: 5.00 ykazaHa Bepcus [10.

Bbibop 1 ynpaBneHne NCTOMHUKAMN CUHXPOHN3ALINN.

st Bei6opa ucronbzyemoit 'HCC BeImoaHNTE KOMaHIY:
root@M50:~# mconfig gnss all — o6e cucremsl [IJTOHACC u GPS
root@M50:~# mconfig gnss gps - Toneko GPS
root@M50:~# mconfig gnss glonass — Toibko [JIOHACC

Mpumeuyanue. Nadopmamms Ha crpanune Home WEB-untepdeiica o xommdectBe
BUIMMBIX CITyTHHKOB OOHOBJISETCS pa3 B 5 MUHYT.

s BBIOOpa nctouHmka curHaia 1PPS BemmomanTe KOMaHMy:
root@M50: ~# mconfig pps gps - OT BcrpoeHHOr0 [JIOHACC/GPS nmpuemumka
root@M50:~# mconfig pps inp - OT IIOpTa 1PPS Bx.
root@M50:~# mconfig pps rs - OT IIOpTa RS-232-1

s BeIOOpa ncrounmka coobmennit NMEA BeimorHuTe KOMaHTy :
root@M50: ~# mconfig nmea gps - [JIOHACC/GPS npuemank
root@M50: ~# mconfig nmea rs - mopt RS-232-1

IIpumeuyanue. YcTaHOBKa BERIOPAaHHOTO HCTOYHHKA CUTHAJA BBITIONHAETCS Ha 30-
1 CEKyHJIE KaX101 MUHYTBL.

brnoknposka NTP, SNTP, 1PPS n IRIG npu notepe
CUHXPOHM3aUuUN.

B mepBblli MOMEHT TOCIE BKIIOYEHHUSI CepBepa, O 3aXBaTa CHHXPOHH3AIMU
nporieccom NTP u cxemolf MOACTPOWKHM ammapaTHBIX YacoB, BpEMs BBIJABAEMOE
CEpBEPOM 10 3ampocaM KIHeHTOB MoxkeT ominyarsest or UTC.  KumenTsl, paborarorime
10 YNPOIIEHHBIM MpoTOKojaM, HanpuMep, SNTP  He oTcnexuBaroT NpH3HAKU
JIOCTOBEPHOCTh ~ BPEMEHHM CepBepa M CUMTAIOT IOJyYEHHOE BpEeMSI WCTUHHBIM, YTO
ObIBaeT HeXeJareJabHO. AHAJIOTHYHO, ecim B mporecce paboTel Oyner moTtepsiHa
CHHXPOHHM3aLlMsl CepBepa, €ro yachbl HAUHYT YXOAWTh OT MCTHHHOIO BPEMEHH M, XOTS
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Takol yxox He mpeBsimaeT 30MC B CyTKH, TSI HEKOTOPBIX MPIIIOKEHUH 3TO MOXKET OBITH
KPUTHIHBIM.

Jis Takux ciaydaeB MpPEAyCMOTPEH peXHM aBTOMATHYECKOH OJOKHPOBKH
3arrpocoB NTP, SNTP u Beixitouenue BerxogoB 1PPS u IRIG, no 3axBata cuHXpOHU3aAH
cepBepoM, TMpH TIOTEpPEe CHHXPOHM3AIUH B TMIporecce paboThl W 10 OKOHYAHUS
MOJICTPOUKHU TeHeparopa cepsepa ¢ norpentnocteio Offset e Gonee +100 He u jitter p-p
He 6onee 200Hc.

Juns Brimouenust pexxuma OnokupoBkrn NTP, SNTP, 1PPS u IRIG Beimonnure

KOMaH/y:
root@M50: ~# mconfig alarmctrl on

Jnst Toro, 9ToOBl M3MEHEHMS BCTYNHMIHM B CHITy, HEOOXOOMMO Iepe3arpy3uTh

cepBep KOMaHJOM :
root@M50:~# reboot

ninu kHonkoit CBPOC.

Omnpenenuts BKIIOYEH JU PEXUM OJOKHPOBKHM MOXKHO KOMaHAOIL:
root@M50:~# mconfig info

Alarm Control: ON

JI71s BEIKITIOUEHU S PeKrMa OJTIOKMPOBKH BHITIOJTHUTE KOMaHTY':
root@M50:~# mconfig alarmctrl off

I[J'IFI TOro, yTOOBI HU3MEHEHUS BCTYIMJIM B CHITY, HGOGXO,I[I/IMO nepe3arpys3uTb

cepBep KOMaHJOM :
root@M50:~# reboot

ninu kHomnkoit CBPOC.

BkntodeHune pexnma amynsaumm GPS.

Brriouenue peacuma smynsayuu GPS.

Pexxum smyssiiun curHana GPS ucmonb3yercss Aisi CHHXPOHH3AIMH CepBepa
Toapko curHaigom 1PPS, Ge3 compoBoxmarorero ero moroka coobmennii NMEA.

Kpome TOro, 3T0 pexum MOXKHO HCIOJNB30BaTh Ul YCTAHOBKH MPOU3BOJILHOTO
BPEMEHH, HalpuMep s OTIAJKU IMPOIecca BCTABKU CEKYH[bl KOOPIMHALMU WM IS
CHHXPOHH3ALIMK ceTel He TpeOyromux nmpussi3ku ko Bpemenn UTC.

Curnan NMEA B pexume SMyJSIIMM COIAEPXKUT TOJBKO OJHO COOOIIEHHE
$GprMC. [Toncrpoiika reneparopa cepBepa ocymiecTisieTcss oT curiana 1PPS, BHemHero
i ot BcrpoerHoro [JIOHACC/GPS npueMHuKa.
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HHH BKIIIOYCHUA PEIKUMA OMYJIIAINU BBIIIOJTHUTC KOMaHY:
root@M50: ~# mconfig emul on

HH}I BBIKITFOUCHHUS PEXKNUMA OSMYIIAOWUHN BBITIOJIHUTE KOMaHIY:
root@M50:~# mconfig emul off

Ipumeuyanue. YcraHoBKa BEIOPaHHOTO pekuMa BBITIONHSAETCS Ha 30-i cexyHIe
TEKyIlEed MUHYTBHI.

Jis yCTaHOBKHM B peXHMe SMYyInuu mpowmsBoisHOro Bpemern UTC, mo
BKJIIOYEHHS PeKUMA IMYJISALMH, BBIIOIHNTE CIEAyoLIee:

1. Orxmounte notok NMEA noctynatomuii ot BcrpoerHoro [JIOHACC/GPS

KOMAaH/10M:
root@M50:~# mconfig nmea rs

2. Tlepesarpysure cepBep WM mepesamnyctute npoiece NtPd koMaH0#:
root@M50:~# /etc/init.d/ntp restart

JloxxanTech, OKOJIO 5 MMHYT, YCTAaHOBKM pexxuma cuHxponusammu *LOCAL.

CocrosHue mporecca ntpd MOKHO ITOCMOTPETh KOMAaH/10M:
root@M50:~# ntpg -p
remote refid st t when poll reach delay offset jitter

*LOCAL (0) .LOCL. 51 7 16 377 0.000 0.000 0.031
xPPS (0) .PPS. 31 1 8 377 0.000 375.322 1.638
GPS_NMEA (0) .GPS. 01 673 8 0 0.000 0.000 0.000

3. YcraHoBHUTE HEOOXOIUMOE BpEMsT KOMAHIOM:
root@M50: ~# date -s 2024.12.31-23:50:00

4. Ybemutech, KOMaHAOHM ntpqg -p, 4YTO cunxponmanuss *LOCAL
COXpaHWiIach, KOMaH10i date 0e3 mapaMeTpoB, YTO CUCTEMHOE BPEMSI U3MEHHJIOCH U
JOXKIMTECH 3alICH HOBOTO CUCTEMHOTO BpeMeHH B amyisiTop (30-# cekyHIbl CHCTEMHOTO
BPEMEHH).

5. BxirounTe pesxuM dMYISIIMA KOMaH0M:
root@M50:~# mconfig emul on

He nepesarpyxaiite cepsep.

Hoxnaurech cunxponusanuu ot O0GPS_NMEA. Cocrosuue ntpd moxHO

MMOCMOTPETH KOMAaHJIOM:
root@M50:~# ntpg -p
remote refid st t when poll reach delay offset Jjitter

LOCAL(0) .LOCL. 51 34 8 20 0.000 0.000 0.031
xPPS (0) .PPS. 31 1 8 17 0.000 1.493 0.617
OGPS_NMEA (0) .GPS. 01 10 16 3 0.000 1.022 0.465

Ecmm koMaHna ntpg -p HE OTBeYaeT WM, €CIM CHHXPOHHM3AIMS HE

yCTaHOBHJIACKH B TedeHue 5..10 MUHYT, mepe3amycruTe mporiecc ntpd komaHmoii:
root@M50:~# /etc/init.d/ntp restart
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IIpuMeyaHus.

1. B pexnMe OSMymsamuu COOOMIEHMH O TIOTEpPE CHHXPOHU3AIHMH OT
GPS/TJIOHACC wHe BbIgaeTcs. NTP MPOIECC CYMTACT, HYTO IOJACPKUBACTCA
HopMmanbHass cuaxpoHm3anus ot [JIOHACC/GPS. KimeHTB MOTYT OIpeneNlnTh, YTO
cepBep HaxomuTcs B pexume smyminuu depe3 WEB-unTtepdeiic, Ha cTpaHmIe
Configuration, mo mpotokoixy SNMP wwiu o mpotokody telnet  komanmoit:

root@M50:~# mconfig info

——————————— metronom-50 sn: 2515-----------

P: 192.168.2.100 MAC: 00:21:CE:08:09:D3
navigation system: GPS+GLONASS

1PPS Reference: GLONASS/GPS

NMEA Source: GLONASS/GPS

NMEA Emulator: ON

2. Curnan NMEA B pexume 3MYJIALUH COIEPXKUT TOJIBKO OJHO COOOIIEHHUE
$GPRMC.

3. B pexumMe SMyNSIMU TOTPEHIHOCTH XOJa YacOB OIPEACNSETCS CHTHAJIOM
1PPS or xotoporo Oepercs cuHxpoHmsanms. Eciam curnan 1PPS mocrymaer or
BcTpoerHoro [JIOHACC/GPS mpuemHnka, a anTeHHa otkirtodeHa win curan [HCC we
NPUHAMAETCS, TO IMOTPEIIHOCTh XOAa YacOB CEpBEpa paBHA MOTPELIHOCTH I'eHEpaTropa
HECHHXpOHM3MpoBaHHOTO GPS mpHeMHHMKa M MOXET JOCTUTaTh HECKOJIBKHX CEKYHI B
CYTKH.

4. Tlpu nepe3arpy3ke cepBepa B peKUME 3MYISINHA, YTOOBI IIepPeyCTaHOBICHHOE
CHCTEMHOE BpeMs COXPaHIIOCh, aHTCHHA JOJDKHA OBITh OTKITIOUEHA, a Ha BxoJ RS-232-1
He aospkeH noctynats motok NMEA. Tlocie mepesarpy3ku CMHXpOHU3aLMsI HEKOTOPOE
Bpemsi Oymer or *LOCAL u Toibpko uepe3 HECKOJbKO MHHYT YCTAHOBHTBCS OT
0GPS_NMEA. Jlo atoro MmomenTa curnaiisl Ha Beixoqe IRIG OynyTt orcunThiBaTh Bpems
ot 00:00:00.

41



lMpocmomp coobweHult NMEA.
st kouTpons kadectBa npuema [JIOHACC/GPS, coobmenns NMEA moryt
OBITH BEIBEICHBI HA TCPMUHAI TIPU TIOMOIITH KOMAHIBI:

root@M50:~# mconfig -t
$GPGGA,111931.00,5549.1197,N,03735.7103,E,1,11,00.8,200.9,M,14.4,M,,*50
$GPRMC,111931.00,A,5549.1197,N,03735.7103,E,00.00,325.1,010915,, ,A*59
$GPGSv,4,1,13,05,23,045,28,07,00,000,28,15,07,111,30,16,42,299,35*78
$GPGSv,4,2,13,18,25,180,31,20,54,103,34,21,00,000,27,26,52,255,33*79
$GPGSv,4,3,13,29,46,117,32,33,11,238,,37,25,199,,39,25,195,*78
$GPGSV,4,4,13,40,25,159,*45
$GLGSV,3,1,09,70,37,044,29,71,45,118,31,72,12,163,28,76,06,221,*65
$GLGSV,3,2,09,77,33,269,22,78,26,332,23,85,14,095,25,86,64,074,31*66
$GLGSV,3,3,09,87,50,294,34*5E
$GNGSA,A,3,16,18,20,05,26,29,15,,,,,,01.7,00.8,01.4*15
$GNGSA,A,3,87,72,86,70,,,,,,,,,01.7,00.8,01.4%14

$PORZD,A,004.7*3F

BriBon nepexitouaercst Ha 30-i1 ceKyHAe TEKyIIe MUHYTHI.
J11st OCTaHOBKH BBIBOJIA HAYKMUTE KOMOMHAIIMIO KIIABHUII <Ctrl>+<c>.

Hns npuemunka HABUA ¢opmar 1 nocnenoBareibHOCTh COOOIIEHHH HE3HAYUTEIBHO
OTIINYAIOTCA!

$GPGGA, 015721.000,5540.65302,N,03731.73540,E,1,10,1.0,218.76,M,14.5,M, ,*63
$GNGSA,A,3,09,02,07,04,16,26,,,,,,,1.5,1.0,1.2%21
$GNGSA,A,3,68,80,69,79,,,,,,,,,1.5,1.0,1.2%2D

$GPRMC, 015721.000,A,5540.65302,N,03731.73540,E,0.5,305.9,280420,0.0,W*79
$GPGSV,3,1,09,02,22,283,24,04,46,101,37,05,18,315, ,06,18,248,*77

$GPGsV, 3,2,09,07,51,218,22,09,84,124,32,16,36,066,32,26,18,038,26*7B
$GPGSV, 3,3,09,30,19,227,,,,,,,,,,,, *4C
$GLGSV,3,1,09,68,06,129,19,78,24,036,,70,58,310,,86,19,317,%63

$GLGsv, 3,2,09,80,37,193,30,79,70,087,27,69,57,127,37,87,11,016, *6F

$GLGSV, 3,3,09,71,08,310,,,/,/,s,///s/,,*50

YpOBHU CHTHAJIOB OT CITyTHUKOB MOXHO OIPEICTHTh Mo coodmenmsiM GPSSV u
GLGSV.

Pacmmdposka:
123 4567 n
$--GSV,x,x,x, X,X,X,X, ... *hh
1) obmee umcno coobmenmnt GLGSV mns TJIOHACC m GPGSV nnst GPS
2) HoMep coobmeHus:
3) KONIUYECTBO BUIOMMBIX CIIyTHUKOB
4) HOMep CIYTHMKa
5) BoSBHUWEHME B T'pajAycax
6) asmMyT B I'pagycax
7) ormowenme C/Il B gB, nycToe IOjie — CHI'Hajla HeT.

CHU3HUTH YPOBEHb U YaCTOTY IOSABJICHUS BLI6p0COB MOXXHO IIPpU UCHIOJIb30BAHNHU

AQHTEHH CIIEIHAJbHO Pa3paOOTaHHBIX IS NPWIOKEHHH BPEMEHHON CHHXPOHHU3ALNH,
Haripumep, Pannyc-50.
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11. KOHTpONb COCTOSAHMSA N ynpaBrneHne cepBepoM no
npotokony SNMP.

Honnepxusaercs Bepcust SNMP v2, v3.

Trap cooOmieHns He MOAAEPKUBAIOTCS.

Jlnst  KOHTPOISL COCTOSIHUSI cepBepa JOCTYIHBI CIEAYIONHe COOCTBEHHBIE
nepeMeHHbIE.

Hassanue CE€pBEpa, amnmaparHas BEpCus, IporpaMMHas BEpCus, 3aBOJICKOM HOMED:
.1.3.6.1.4.1.5597.3.0.1.0 = STRING: "Metronom hw 0.2.1,sw 520, sn 2201"

Hanmaue CHHXpOHHU3aUA CEPBEPA OT OIIOPHOTO CUTHAJIA:
.1.3.6.1.4.1.5597.3.2.5.0 STRING: "Sync" # "Not Sync"
.1.3.6.1.4.1.5597.3.2.6.0 INTEGER: 1 # 0

KomnmuecTBo BuanMeIx crryTHHKOB GPS:
.1.3.6.1.4.1.5597.3.2.8.0 = STRING: "7"
.1.3.6.1.4.1.5597.3.2.9.0 = INTEGER: 7

KonuuectBo Bugumeix cinytHukos [JIOHACC:
.1.3.6.1.4.1.5597.3.2.11.0 = STRING: "3"
.1.3.6.1.4.1.5597.3.2.12.0 = INTEGER: 3

Ortnomenne c¢/ur npuemanka GPS/TJIOHACC. He nonnepxuBaeTcs.
1.3.6.1.4.1.5597.3.2.13.0 = STRING: "N/A"

1.3.6.1.4.1.5597.3.2.14.0 = INTEGER: 0

WNwmst, Bepcust 1 octaBimuk gemMoHa NTP:

.1.3.6.1.4.1.5597.3.6.1.0 = STRING: "ntpd"

.1.3.6.1.4.1.5597.3.6.2.0 = STRING: "ntpd 4.2.7p401@1.2483 Wed Dec 18 13:35:41 UTC
2013 (1)"

.1.3.6.1.4.1.5597.3.6.3.0 = STRING: "N/A"

OnepannoHHas cucTeMa:

.1.3.6.1.4.1.5597.3.6.4.0 = STRING: "Linux/2.6.37"

3naueHus nepeMeHHbIX NTP:

.1.3.6.1.4.1.5597.3.6.5.0 = Gauge32: 32768 # TimeResolution
.1.3.6.1.4.1.5597.3.6.6.0 = INTEGER: -15 # TimePrecision
.1.3.6.1.4.1.5597.3.6.7.0 = STRING: "0.000" # TimeDistance
.1.3.6.1.4.1.5597.3.6.8.0 = STRING: "-0.016955" # TimeOffset
.1.3.6.1.4.1.5597.3.6.9.0 = STRING: "leapsec=201701010000" # "leap event" or ""
Leap Second Announcement

.1.3.6.1.4.1.5597.3.6.10.0 = INTEGER: 37 # TIA Offset

3navuenus nepemeHnbix WEB-unTepdeiica:

.1.3.6.1.4.1.5597.3.7.1.0 = STRING: "Jun 24 2017" # Date
.1.3.6.1.4.1.5597.3.7.2.0 = STRING: "20:04:27" # Time
1.3.6.1.4.1.5597.3.7.3.0 = STRING: "O" # Offset
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.1.3.6.1.4.1.5597.3.7.4.0 = STRING: "O0" # MeanOffset
.1.3.6.1.4.1.5597.3.7.5.0 = STRING: "O" # Jitter
.1.3.6.1.4.1.5597.3.7.6.0 = STRING: "GPS+GLONASS 1PPS" # ReferenceTime
.1.3.6.1.4.1.5597.3.7.7.0 = STRING: "Jun 24 2017" # Start Date
.1.3.6.1.4.1.5597.3.7.8.0 = STRING: "20:04:24" # Start Time
.1.3.6.1.4.1.5597.3.7.9.0 = STRING: "Ok" # Antenna
.1.3.6.1.4.1.5597.3.7.10.0 = STRING: "Off" # Emulator
.1.3.6.1.4.1.5597.3.7.11.0 = STRING: "55gr51'26.357117\"N" # Latitude
.1.3.6.1.4.1.5597.3.7.12.0 = STRING: "37gr30'34.075928\"E" # Longitude
.1.3.6.1.4.1.5597.3.7.13.0 = STRING: "188.9" # Altitude

Jiis mpocMoTpa COOCTBEHHBIX IMEPEMEHHBIX BBIIOJMHHUTE KOMaHAY (Tpelyercs
MIpeABapuTEIbHASL yCTaHOBKa TaKeTa net-snmp):

$ snmpwalk -O n -v2c -c public 192.168.2.100 .1.3.6.1.4.1.5597.3

Ie 192.168.2.100 - ip axpec cepBepa MeTpoHOM, AJIS IpHMeEpa.

12. CuHxpoHusauma no npotokony NTP.

Jnst cucremsl cunaxponmsanun NTP cepsep sBisiercss  cepBepoM BEpXHETO
ypoBust (Stratum 1). B kadectBe omopHbix yacoB Stratum O HCIOJB3yrOTCS CHTHAIIBI
1PPS u NMEA ot Bctpoennoro npuemuuka [JIOHACC/GPS wnu BHemmHnE.

ITpu norepe cunxponuzaumu or  [JIOHACC/GPS cepBep aBromarudecku
MEePeKIIIoYaeTCs] Ha CHHXPOHM3AIMIO OT OIOPHOTO I'eHeparopa CTaOHIbHOCTh KOTOPOTO
COOTBETCTBYET ypoBHI0 Stratum 3.

Cepsep mMoxer paborarh n kak npomexytounbiii NTP-cepsep yposust Stratum
2,3, ..., ¢ cuaxpoHnuzanueit ot Beimectosumx NTP-cepBepos.

Buumanue. BHyTpeHHue anmaparHble 4achl cepBepa M, COOTBETCTBEHHO,
BbxogHble curHanmbsl 10MIT, 1PPS, NMEA, IRIG He cHHXpOHHM3HPYIOTCSI OT BHEITHUX
NTP cepBepoB. COOTBETCTBEHHO, HE OO0ECIEUMBACTCS YKA3aHHAs B TEXHHUYECKHX
XapaKTEePUCTUKAX MMOTPEITHOCTh BPEMEHU B ABTOHOMHOM PEXKHME paboThI.

MpocmoTp cocTtosHus NTP cepsepa.

Hus kouTpons coctostanst NTP-mporiecca BBenuTe KOMaHIy:

root@M50:~# ntpg -p
remote refid st t when poll reach delay offset jitter

LOCAL(0) .LOCL. 51 27h 8 0 0.000 0.000 0.000
xPPS (0) .PPS. 31 4 8 377 0.000 0.013 0.031
OGPS_NMEA (0) .GPS. 01 4 16 377 0.000 0.010 0.031



B KonOHKE remote YyKa3aH CIIMCOK CEPBEPOB OT KOTOPBIX  BO3MOXKHA
cunxpoHu3anus faHHoro NTP cepBepa. IlepBrlii CUMBOII B CTPOKE O3HAYAET:

- « » - mpo0eI - cepBep He UCTIOIb3YETCs;

- «0» - CHHXPOHH3aLUsI BBITTOJHSETCS 10 BHICOKOTOYHOMY curHaiy 1PPS;

- «*» - CHHXPOHH3aIlMs BBIIIOJHIETCS OT JaHHOTO CepBepa;

- «*+» - CHHXpPOHHU3aIMsI MOXKET BBINOJHATHCSA OT JAHHOTO CepBepa MpH MOTepe
CHUHXPOHM3ALIMU OT IPYyTOro cepBepa (KaHIuaar)

- «@#» - CHHXPOHM3allUs MOXET BBIIOIHATHCS OT JAHHOTO cepBepa IpU MoTepe
CHHXPOHHM3AaLMK OT Jpyroro cepBepa, HO B CIHCKE €CTh 6 CEPBEPOB C IyHIINMH
apaMeTpaMH.

- -, «X», «.» - CepBep YAAJICH U3 CIICKA KaHAUAATOB

OCHOBHBIM  HCTOYHMKOM  CHHXPOHM3AIlMM  JUI1  CepBepa  SIBISIETCS
[TIOHACC/GPS npuemunk - GPS_NMEA(0).

ITpu morepe cunxponusanuu ot npuemuuka [JIOHACC/GPS cuaxponuzanus
BBINOJIHSAETCA OT BHyTpeHHero rereparopa - PPS(0). VYxom dacoB cepBepa 3aBUCHT OT
CTaOWJILHOCTH TeHeparopa.

B ciyuae, xorma cunxponmzamms or  [JIOHACC/GPS orcyrcrByer, a
MOJICTPOWKa YacTOThl BHYTPEHHEro reHeparopa He Oblia 3aBeplieHa M OH HE MOXET
UCIIONB30BaThC B KadeCTBE CHUTHAJNA CHHXPOHU3AIWHU, CEpPBEP IEPEXOAUT Ha
cuaxpoHm3annio oT cobctBeHHBIX YacoB NTP - LOCAL(0). IMorpemmHocTs Xoma 3THX
yacoB cocrasiser =0.5ppm.

B kojoHKE refid yKa3aH HICHTH()UKATOP UCTOUYHUKA CHHXPOHH3AINH.

B kojoHKe st - ypoBeHb (Stratum) HUCTOYHHKA CHHXPOHH3AIIUH.

B konoHke t - Tun ucrouHMka cuHXpoHm3anuu (I — nokanbHBIA, U —
yIaJICHHBIH).

B KosioHKE when - BpeMs B CEKYHJaX OT MOMEHTA MOCJIEHETO YIauHOTO
3ampoca MCTOYHUKA CHHXPOHU3AIWU.

B konoHKe poll - TepHOJ 3aIIPOCOB UCTOUHHWKA CHHXPOHM3AINH B CEKYHIaX.

B koJIOHKE reach - pe3yIbTaT MOCICIHUX § 3aIPOCOB B BHJIE 8-OUTHOTO YUCIIA,
MIPEJICTABICHHOTO B BOCBMEPUYHON CUCTEME cuucieHus. but paBubpld 1 - ycnemHblit
3anpoc-otBeT; 0 - HeT. 377 - Bce 8 MOCHIeIHUX 3apOCOB-OTBETOB YCIELIHBIE.

B konoHke delay - 3aJepKKa Mepejadyd OT HICTOUHUKA CUHXPOHM3AIMH.

B konoHke offset yka3aHO OTKJIOHeHME B McC 4yacoB NTP cepBepa oT yacos
WCTOYHHMKA CHHXPOHM3alUMU. OTO BpeMsl HE COBMAJaeT C OTKJIOHEHUEM almapaTHbIX
yacoB cepsepa oT BpemeHu npueMuuka [JIOHACC/GPS current offset (cM. pazmen 8.
KoHTponb cocTtosHua cepBepa Yepe3 WEB-uHTepdeic).

B kojI0HKE jitter - BeIWYHMHA KOJCOAHUI 3HAYCHUS offset B MC

YctaHoBka KoHurypaunm NTP cepsepa.

Kongwuryparmust NTP cepsepa xpanutcs B (aiiine /etc/ntp.conf. Ilpu ero
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pPEIaKTUPOBAaHUM DPa3pelIaeTcs TONBKO IOOaBIATh HOBBIC 3alUCH B KoHel (aitma. bes
OCTpOil HEOOXOAMMOCTH HE CIIEAYET PEeJaKTUPOBaTh 3TOT (haiy, Tak KaK 3TO MOXKET
NPUBECTH K YXYIIICHHWIO XapaKTepHCTHK WM TOJHOMY OTKa3y B pabore. Ommcanue
HacTpOeK JTaHHOTO (haiina MOKHO HaWTH Ha caiite
http://www.eecis.udel.edu/~mills/ntp/ .

Pexxumbl  paboTsl NTP symmetric keys (MD5) wu NTP Autokey
NMoAACPKUBAOTCA U MOTYT OBITh HaCTPOCHBI CTAHAAPTHBIMU CPECACTBAMU OHepaHI/IOHHOﬁ
CHUCTCMBI.

MookntoveHne BHewHUX NTP cepBepoB 4epe3 WEB-
nHTepdgenc.

3anare cnucok BHemHMX NTP cepBepoB MOXKHO Ha CTpaHHIE Network
Settings.
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Add external NTP server (51...54):

Server 1: 91.226.136.136
Enable

Server 2: 88.147.254.232
Enable

Server 3: 109.195.19.73
Enable

Server 4: 88.147.254.234
Enable

| Set External NTP Servers || Cancel

Add DNS5 server (51...54):

DNS server 1: 208.67.220.220
Enable

DHS server 2: 208.67.222.222
Enable

DNS server 3: 8884
Enable

DNS server 4: 2853
Enable

| Set DNS servers || Cancal |

Reboot

B oxnax Server 1...Server 4 ykaxwure IP-agpeca nnm ceTeBble MMeHa BHEIIHUX
NTP cepBepoB U pa3pelIuTe UX HNOAKIIOUEHUE YCTAHOBUB rajO4KH B COOTBETCTBYIOILHX
okomkax Enable.

Ecmu Baemmane NTP cepBepa HaxoAsaTCs B TIOOANBHOM CeTH, IS TOCTyIa K HAM
ykaxure B nossix DNS server 1.4 IP-anpeca DNS cepepoB (xotst ObI 01HOTO) U

pa3peHII/IT€ HUX HCIIOJIB30BAHUC, YCTaHOBI/IB TaJIOYKu B COOTBeTCTByIOH.[I/IX OKOIIIKax
Enable.
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Jlnst coxpaHeHUs BBEICHHBIX 3HaueHMH Hakmure manend Set External NTP
Servers u Set DNS Servers. JIins oTMEHBI BHECEHHBIX HM3MEHEHHH HAXXKMWTE IaHEb
Cancel.

Buumanue. st Toro, 4to0bl HOBBIC 3HAYCHHS [IAPAMETPOB BCTYIMIH B CHIY,
nepesarpysurte cepeep Haxas maHenb Reboot. Ilepesarpysuth cepBep Takke MOXKHO
HaxaB ckpbiTyio kHorky CBPOC na nepenneit nanenm.

MoakntodyeHue BHelHUX NTP cepBepoB Yyepes TepMuHann.

HHH MMpoCMOTpPa NOAKIIFOYCHHBIX BHCITHUX NTP CCPBEPOB BBIINNOJHUTE KOMaHIY:
root@M50:~# mconfig srv
Server sl current settings:

server is disabled

server address is: 91.226.136.136

Server s2 current settings:
server is disabled
server address is: 88.147.254.232

Server s3 current settings:
server is disabled
server address is: 109.195.19.73

Server s4 current settings:
server is disabled
server address is: 88.147.254.234

Jns mopximtodeHus win oTkiroueHMs BHemHHMX NTP cepBepoB BBINONHHTE

KOMaHy mconfig srv C IIapamMeTpaMu:
root@M50:~# mconfig srv sl|s2|s3|s4 [<ip-addr>|<hostname>] [on]|off]

- sl|s2|s3|s4 — MOPSAAKOBBII HOMEP BHEIIHETO cepBepa
- [<ip-address>|<hostname>] - Ip aJpec WK CETEBOE UM CEpPBEpa
- [on|off] — TMOJKIIOUEHHUE (on) WJIU OTKIIOUEHUE (off) cepBepa

Hampumep, a1 TOOKIIOYEHHsS 3-TO cepBepa ¢ IP ampecoM 109.195.19.73

KOTOpI)Iﬁ YK€ €CThb B CIIMCKEC HAAO BBINNOJIHUTH KOMAaHIY:
root@M50:~# mconfig srv s3 on
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Js nocrynma k BHemHUM NTP cepBepamM Haxomsmumcs B IIOOAIbHOW CETH
HeoOxomuMo onpenenuts X0t 0br oguH DNS cepep. Crmcok DNS cepsepoB MOKHO

MIOCMOTPETH KOMAaHJI0M:
root@M50:~# mconfig dns
Server sl current settings:

server is disabled

server address is: 208.67.220.220
Server s2 current settings:

server is disabled

server address is: 208.67.222.222
Server s3 current settings:

server is disabled

server address is: 8.8.8.4
Server s4 current settings:

server is disabled

server address is: 8.8.8.8

Jnst nonxmodenuss win otkimoueHuss DNS cepBepoB BBINONHHTE KOMaHIY
mconfig srv C IIapaMETpaMu:

root@M50:~# mconfig dns sl|s2|s3|s4 [<ip-addr>|<hostname>] [on]|off]

- sl|s2|s3|s4 — nopsakoBsiit Homep DNS cepepa
- [<ip-address>|<hostname>] - Ip aapec wiu ceteBoe uMsi DNS cepsepa
- [on]|off] — MOAKIIOYCHUE (on) MIHU OTKIIOUeHHUE (off) DNS ceprepa

Hampumep, s ompezaenenust 1-ro cepsepa ¢ ip ampecoM 208.67.220.220

KOTOpLIﬁ YK€ CCTh B CIIMCKC HAAO BBIIIOJIHHUTH KOMAHAY:
root@M50:~# mconfig dns sl on

s Toro, 4roOBl M3MEHEHHUS BCTYNWIM B CHIIY, HEOOXOAMMO Iepe3arpy3uTh

cepBep KOMaHJI0M :
root@M50:~# reboot

wiu Haxarts kHonky CBPOC.

Jnst Bo3Bpara K HAacTpolKaM [0 YMONYAaHHIO C IIepe3arpy3koi cepsepa

BBIITOJIHUTE KOMaHZ[y:
root@M50: ~# mconfig defaults

umn  Haxmute u yaepxkuBaite kuonky 3AB.HACTP. 1o BiimoueHHs KeaToro
unaukaropa MNMUT. u nepesarpysure cepsep knomnkoir CBPOC.

Buumanue. KoManja mconfig defaults nin  kHonka JAB.HACTP.
YCTAQHABJIMBAECT B COCTOSIHHME 110 YMOJYAaHHUIO TOJIBKO CETEBble HACTPOWKH M HACTPONKH
koH¢puryparmmn NTP.  Pexxum VLAN, anmaparHas KoH(UTypamus cepBepa, HMEHa
MOJIH30BaTENIeH 1 MapoIn ATOM KHOTKOHM HE cOpPachIBAaIOTCS.
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13. BcTaBka cekyHabl koopanHaumm (leap-second).

JIns KOPPEKTHOH BCTaBKHM CEKyHIbl KOODAWMHAIIMM CepBep JMODKEH OBITh
3a0JIarOBpEMEHHO IIOATOTOBIEH K 3TOMy coObiTHIO. JlaTa  mpencrosimiell BCTaBKH
CeKyH/IBI KOOpAWHAIMK myOnukyercs B nokymente Bulletin C ma caiite IERS
https://www.iers.org/SharedDocs/News/EN/BulletinC.html  3a IECTh MECAIEB 10
MOMEHTA BCTaBKH.

Buumanue. Eciu cepBep He NMOATOTOBICH K BCTaBKE CEKYHIbI KOOPIHHALMH,
TO  mocie pgo0aBieHUs] CEKyHIbl KOOpIMHAIMM K BceMHpHoMy Bpemenun UTC,
CHHXpOHM3aLusl OyleT moTepsiHa U JJIsl €€ BOCCTaHOBJIEHHS MOTpedyeTcs mepe3arpyska
cepBepa WM TONbKO mepesamnyck mpouecca Ntpd.  Ipu aBroHOMHO# paboTe cepeepa, 6e3
cuaxponuzanuu ot [JIOHACC/GPS, CHHXPOHM3aLUsI He OyJeT MoTepsiHa, HO BpeMs
cepepa Oyner Ha 1 cekyHny ommmdarscss UTC.

Cepsep roToB k BcTaBke, eciau B none WEB untepdeiica Home/Leap second
NPUCYTCBYET aKTyaJllbHOE Ha JAHHBIA MOMEHT, 10 BcTaBku, 3nauenue 1I1A Offset (UTC
Offset) u para mnpencrosiied BCTaBKM CceKyHabl koopaunaumu (Leap Second
Announcement). Ecix 3To mone ImycToe WM 3HaYEHHS HE COOTBETCTBYET aKTyaJbHBIM,
HeoOxoanmo o6HOBUTH (aitn leap-seconds.list, cm. nanee.

Uepes TepMUHAIL NPOBEPUTH TOTOBHOCTb K BCTABKE MOXKHO KOMAaHJOM:
root@M50:~# mconfig -i
----------- metronom-50 sn: 2213-----------
IP: 192.168.2.100 MAC: 00:21:CE:08:08:A5
navigation system: GPS+GLONASS
leap second date and time: 00:00 01.01.2017
1PPS Reference: GLONASS/GPS
NMEA Source: GLONASS/GPS
NMEA Emulator: OFF
hardware version: 0.0.2.1
software version: 5.10

CepBep TOTOB K BCTaBKe, eciu uMeercs aHoHC BcraBku (Leap Second
Announcement) . B CIIMCKE BBIBOJIA KOMAaH/JIbl IPUCYTCTBYET CTPOKaA BUJA
leap second date and time: 00:00 01.01.2017, Jgara U BpeMs B KOTOpOM
COBIIAAarOT C 0O0BSABICHHBIM BPEMCHEM BCTABKH.

ITo nporokony SNMP undopmanus o snauennu TIA Offset u mate BCTaBKH

MOYKET OBITH MoJIyd€Ha U3 NIEPEMCHHBIX !
.1.3.6.1.4.1.5597.3.6.9.0 = STRING: "leapsec=201701010000"

# Leap Second Announcement
.1.3.6.1.4.1.5597.3.6.10.0 = INTEGER: 37 # TIA Offset
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J11s TOATOTOBKE cepBepa K BCTaBKE CEKYHIbI KOOPIMHAIINH

1. CrommpyiiTe Ha KOMIIBIOTEp MOCIETHIO BepCHIO (Daiina leap-seconds.list
C OJIHOT'O U3 CAMTOB:
ftp://time.nist.gov/pub/leap-seconds. list
https://www.ietf.org/timezones/data/leap-seconds.list .

st xonupoBaHus (aiiia ¢ KOMIIbIOTEpa Ha cepBep ucnoib3yite FTP-nporokon
(151 3TOTO Ha KOMIIBIOTEPE JIOJDKEH OBITH OprannzoBaH FTP-cepsep).

Qaiin leap-seconds.list COXpaHHUTEe B paboumii karajmor FTP-cepsepa Ha

KOMIIBIOTEPE. IMoxkmountech K cepBepy Merponom mo cetu Ethernet B pexume
TEpMHHAJAa M HE BBIXOAS M3 JOMAILIHETO Karajora I0JIb30BaTess F0Ot  BBINOJHUTE
KOMaHJy:

root@M50:~# wget ftp://<fpt-ip>/leap-seconds.list

rne <fpt-ip> — IP-aapec FTP-cepgepa.

2. ﬂﬂﬂ AKTUBAIMU BCTABKU BBIIIOJIHUTC KOMAHAY:
root@M50:~# mconfig leapins leap-seconds.list

Baumanmue. Ilpn BBINONHEHWH HSTOHW KOMaHAbl mporecc ntpd Oyxer
nepe3anyuied u padora NTP OymeT mpuocTaHOBIEHa HAa HECKOJBKO CEKyHJI. Takas
OCTaHOBKA MPAKTUYECKU HE BIHSCT HA CHHXPOHHU3AIMIO KIHEHTOB, HO Benuuuna Offset
NTP MoxeT yBENMHYUTHCS IO HECKOIBKUX MC M MOHAJ00UTCs Hekotopoe Bpems, 10..20
MUHYT, Ui yMeHbleHus 3HaueHus 0ffset NTP 1o HecKombKUX ECSITKOB MHUKPOCEKYH/I.

Ha BpemeHHOE TONOXKEeHHE BRIXOJHOTO UMITyabca 1PPS, Ha Bpems BeImaBaeMoe
Ha BbIxof IRIG, Ha dazy u gactoTy Ha Beixome 10MI 11 akTHBAaIus BCTaBKH HE BIHSICT.

3. Tlocne akTHBamuMM BCTaBKH MPOBEPHTEC HAJIMYHE aHOHCA BCTABKH CEKYHJIBI
KOOpIUHAIUH.

14. AnnapaTHaga KoHdurypaumsa cepsepa.

Ha pucyHke mmoka3aHa ynpoIeHHasi CTpyKTypHasi CXeMa cepBepa.
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1PPS IN _— L 10/2.048MHz
PLL |—» VCO >
O 10MHz oo
O 1PPS l 1PPS 1PPS OUT
— O &)
1PPS, 1PPM -
Ped HARD IRIG-B
NMEA EMUL PTP CLOCK IRIG-B —~
1PPS T} [ PTP TIME -
i RELAY1
ANT || : %
G" GPS : 1PPS
GLONASS : uTC 1PPM 5
:
— i pps[ h 4
: - 10/100 Base-T
NMEA .
: cPU <> PTP < > @
‘A - 7| IMESTAMP| v
'O NMEA
RS-232-1 » Qw0 RS-232-0
o)L _1PPS 0o
_1PPS
4
NMEA
_ NMEA
4 &

Cepsep coxepkur npuemMHuk GPS/GLONAS curnaner 1PPS u NMEA or
KOTOPOTO HCTIONB3YIOTCS JJISi CHHXPOHM3ALlMM BCTPOCHHBIX ammaparHeix yacoB HARD
PTP CLOCK (ommnbka CHHXpOHH3AIHI COOTBETCTBYET MpoTokony PTP 1 He mpeBblmacT
+100 HC) ¥ AT TOACTPOMKHM cxeMoit (ha3oBoit aBromoacTpoiiku dactoTel PLL omopHOTo
reaeparopa VCO 10MTI1. Iponeccop CPU obecrnieunBaer oOriee ynpapicHHE CUCTEMON
U QyHKIHoHIpoBaHue mpoTokoina NTP.

CurHanbsl CHHXPOHHM3AIlMM MOTYT OBITh B3ATHl HE TOJBKO OT BCTPOEHHOTO
npuemHrka GPS/GLONASS, HO ¢ OT OT BHEUIHHX JTAJOHHBIX 4acoB dYepe3 nopthl RS-
232-1 u 1PPS In (1PPS BX.).

Bce BhIXOIHBIE CHUTHAIIBI CHHXPOHHU3ALUK cepBepa (GopMHPYIOTCS OT TeHepaTopa
VCO 10MI'm U BCTPOCHHBIX ammapaTHBIX YacoB. llepwox BeIxomHoro curHama 1PPS
Bcerga paseH 10 000 000 ummynbscoB BbixogHoro curtana 10MI'n, a curnan 10MI'n He
comepkuT ckadkoB (a3zel. Hawamo kampa IRIG Bcerma coBmaner ¢ mepeaHuM (pOHTOM
BBIXOZHOTO curHaiga 1PPS.

BrBogsTCs cHTHANBI CHHXpOHU3anmH depe3 noptel RS-232-1(1PPS u NMEA),
RS-232-0 (NMEA), 1PPS Out (1PPS BbIx.), 10/2MHz (10MI'u wmu 2.048MI'n
NpH YCTaHOBJICHHO anmmapaTHOM OMUMHU cHHTe3aTopa 4actoTel DDS).

Wmnynse 1PPS mmrensHocThio 200 Mc  u ¢ mepuonoM | cek. 3aMbIKaer
koHTakTel 1-2 Relay 1 (Pen.1).

Wmnynse 1PPM miurensrocThio 200 Mc M ¢ mepuogoM | MHH.  3aMBIKaeT
koHTakTel 2-3 Relay 1 (Pen.1). curnxponHo ¢ umnyascom 1PPS, B Hauane Hyne-Boi
CEKYH/IbI Ka)KI0H MUHYTBI.

Tekymiee Bpemsi dyacoB cepBepa BeiBoauTcs B (opmare IRIG-B uepe3 moprs
IRIG-B DC Bbix. u IRIG-B AM BbiIX. B Buie UHMDPOBOIO ¥ aAMIUIUTYIHO-
MOJYITUPOBAHHOTO curHana 1k['11 cOOTBeTCTBEHHO.
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Boixonno#t curman  NMEA nosropsier Bxogno# curHan NMEA, To ects, B
3aBHCHMOCTH OT BBIOOpA MCTOYHMKA CHHXpOHM3anny, Ha Beixonax NMEA Oyner curnan
or GPS/GLONASS mnpuemunka, or mopra RS-232-1 wmu curhan smynstopa GPS -
NMEA EMUL.

B pexume smymsnum curHan NMEA EMUL dopmupyercs or anmaparHbIX
YacoB M COJICPKUT TOJBKO OJHO COOOIEHNE $GPRMC. B 3TOM pexumMe morpemHocTs xona
yacoB omnpenensiercss curtaioM 1PPS or kotoporo Oepercs cuHxponumzaums. Ecmu
curHan 1PPS mocrymaer or Bcrpoennoro IJIOHACC/GPS npuemHuKa, a aHTEHHa
orkitoyeHa w curHaia 'HCC He npuHMMaeTcs, TO MOTPENIHOCT XOAa YacoB cepBepa
paBHA TIOTPEITHOCTH TeHEepaTopa HECHHXPOHM3HUpoBaHHOTO GPS mpueMHHKa W MOXET
JOCTUraTh HECKOJIBKUX CEKYHI B CYTKH.

15. O6HoBNEHNE NporpaMMHOro obecnevyeHus.

OGHOBIIEHNE MPOrPaMMHOTO 00eciedeH s BeInoHsAeTes mo cetu Ethernet. s
nepenaun (aitioB 0OHOBIEHUS Hcmoib3yercst npotokos FTP. FTP cepBep nomkeH ObITh
OpPTraHM30BaH Ha KOMIIBIOTEPE C KOTOPOTO MPOU3BOIUTCS OOHOBJICHHUE.

Buumanue. /s anmaparasix Bepcuii hw 2.X m hw_3.X ucmons3yroTcs pasHbIe
(aiiiel oOHOBNIeHUs Uupdate.tar. KoHTpoib COBMECTHMOCTH IPOBEPSETCS aBTOMATHYCCKH
IPH yCTaHOBKE OOHOBIICHMUS.

I[J'IH YCTaHOBKHU OOHOBIICHHS:

1. Ckomupyiite B paboumii karajor FTP Ha kommbrotepe daitn oOHOBIECHUS
update. tar JJIA Ballieil anmapranoi Bepcuu hw.

2. C xoMTIBIOTEpA TMOAKIIOIUTECH K CEPBEPY B PEIKUME TEPMHUHATA TTO TIPOTOKOTY
telnet.

3. Jlns ycTaHOBKM OOHOBJIEHUH BBITIOJIHUTE KOMaHI:
root@M50: ~# mupdate <ip-address-host>

I7le <ip-address-host> - |P-agpec kommbroTepa, HalpuUMep, 192.168.2.50

Ilepen ycTaHOBKOH MpoOBepseTCs KOHTPOJbHAS CyMMa HOBOTO o0pasa W ero
COBMECTHUMOCTh C amnmaparHod Bepcueill cepBepa. Ilpu moyoXuTebHOM pe3yibrare
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MIPOBEPKH, oOHOBIIeHHE OyleT YCTAaHOBIEHO AaBTOMATHYECKH U CepBep Oymer
nepesarpyKeH.

[pumeuyanue. YCTaHOBICHHBIE  IapaMeTpPhl  CETEBOM  KoH(pHTrypanuwy,
koH(puryparmun NTP, anmaparHol koHWTrypanmwd W Op. MOTYT OBITH COpOIICHBI B
COCTOSIHHE IO YMOJTYAHUIO.

Ipumeuyanne. [Ipu pezepBHO# 3arpy3ke ¢ SD kapTel Oyner 3arpykeHa BepcHs
I1O ycTaHOBNEHHast TPOU3BOJUTEIIEM.

16. BoccTaHoBneHne nporpaMmMHoOro obecneveHus.

3arpy34uk, 00pa3 siapa u oopa3 daitnopoii cuctemsl Haxonsarcs Ha NAND ¢or.
B cinyuyae moBpexnenust comepxkumoro NAND, omepannonHas cucreMa MOXET OBITh
3arpyxeHa, a conepxumoe NAND BoccTaHOBIICHO ¢ pe3epBHOM KOIMH PACHOJIOKECHHOM
Ha BcTpoeHHOH SD-kapre.

s BoccranoieHus conepxkumoro NAND:
1. INonkirounTeck B pexximMe TepMunana k nopry USB wmmn RS-232.

2. 3amyctuTe HavyaJbHBIA 3arpy3uuk ¢ SD kaprtel. Jlnst 3TOro, mpu Haxkatoi
kHonke PE3.3AIPY3KA. Haxvure u ortmyctute kHonmky CBPOC. Kxomky
PE3.3AIPY3KA. HeoOXxoauMo yaep»KuBaTh JO MOSABJIEHHS MEPBBIX COOOIIEHUH Ha
TepMHUHAJE.

3. [lepenaiite ynpapieHue 3arpy3unKy. JIJst 3TOro mociie mosBICHHS COOOICHHMS:
Hit any key to stop autoboot: 0 HaHOWHTeJHO6yK)KHaBPHHy

4. Crommmpyiite 06passl ¢ SD Ha NAND (BBOAHTCS B OIHY CTPOKY):

AM3517_EVM# mmc rescan; fatls mmc 0; fatload mmc 0 0x81000000
rdallinst.scr; source 0x81000000

mmc rescan; fatls mmc 0; fatload mmc 0 0x81000000 rdallinst.scr; source 0x81000000
WM, €CJTU He paboTaerT:

AM3517_EVM# mmc rescan; fatload mmc O 0x81000000 wrnand.scr;

source 0x81000000

mmc rescan; fatload mmc 0 0x81000000 wrnand.scr; source 0x81000000
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I[O)KIII/ITQCB OKOHYaHHs KOIIMPOBAHUSA.
. bytes written: OK

5. Tlepesarpysute cepsep kHonkoit CBPOC.

Buumanue. BrinieykazaHHas npouenypa KonmupyeT 0a3oBYy0, yCTaHOBJICHHYIO
IpU TPOU3BOJCTBE, BEPCHIO IMPOrpaMMHOr0 obecrieueHus. PexoMeHyeTcs 0OHOBUTH
HporpaMMHOE 00ecIedeHue 10 MOCeIHEl aKTyalIbHOH BEPCHH.

IIpumeyanme.  YCTaHOBJIEHHbIE  NHapaMeTphl  CETEBOH  KOH(UIYypaluH,
koHpuryparmn NTP u anmaparHoit koHdurypammm xpansrcs Ha SD-kapte u He
cOpaceiBatorcsi mocie BoccraHoBieHus cogepkumoro NAND. Tem He MeHee,
PEKOMEHIYETCS IPOBEPUTH 3TH YCTAaHOBKH.

17. TunoBble HEMCNPaBHOCTU U NX YCTPaHEHNE.

1. Hem cuHxpoHu3auuu cepsepa.
Nunukarop CUHXP xpacHBIH WK KeNTHIH.
Ha crpaannie WEB Home:

Reference time: NULL

Bosmoorcnas npuuuna 1:

Henocrarouno BpeMeHH A7l CHHXPOHU3ALMH MOCIIE IEPE3arpy3kKu  CepBepa,
MOKJIFOUYEHUS] AaHTCHHBI MJIM BHEIIHUX CUTHAJIOB CHUHXPOHM3AIIHU.
Yempanenue neucnpasnocmu:

ITogoxaure 5 MUHYT.

Bosmooicnas npuuuna 2:
Her npuema curnana TJIOHACC/GPS.
Ha crpaannie WEB Home:
Satellite in View:
GLONASS: 0
GPS: 0
Yempanenue neucnpasnocmu:
YcTaHOBHUTE aHTEHHY B 30HY BUAMMOCTH CITyTHUKOB.

Bosmooicnas npuuuna 3:
He noaxitoyeHa uiiM HeMcrpaBHa aHTEHHa.
WNunukarop AHT. kpacHsIid.
Ha crpaannie WEB Home:
Antenna: Off wmu Short
Yempanenue neucnpasnocmu:
[MoaxsrounTe aHTEHHY.
3amenuTe Kabesb M aHTCHHY Ha UCIIPAaBHBIE.
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Bosmoorcnas npuuuna 4:

BbiOpaH BHEUIHWH WCTOYHUK CHHXPOHM3AIMH, HO CHUTHAJbl CHHXPOHHU3ALUHU HE
MO/IaHBbI.

Ha crpanuie WEB Configuration:

Source selection of 1PPS: 1PPS INPUT wmu RS-232-1

Source selection of NMEA: RS-232-1
Yempanenue neucnpasnocmu:

IomaiiTe BHEINIHWE CUTHAJBI CHHXPOHHM3AallMd WJIA  BBIOECpHTE

cuaxponmsanuio o GLONASS/GPS. Tlepesarpysure cepsep.

Bosmoorcnas npuuuna 35:

VYCTaHOBNCHO TOJKIIOUEHWHM B pPEXHME TEPMHUHAlNa Ha HETO BBIBOISTCS
coobmennss NMEA.
Yempanenue neucnpasnocmu:

Jnst OCTaHOBKM BBIBOJAa HAa TEPMHHANT HAXMHTE KOMOMHAIMIO KIJIABHII
<Ctrl>+<c>.

2. Owubka cuHxpoHusayuu Offset npessiwaem Hopmy.
Nupuxarop CUHXP. 3enensbrii.

Ha crpanunie WEB Home:

Current Offset [ns]: £100 u Gonee

Jitter [ns]: 50 u Goee

Bosmooicnas npuuuna 1:

He nocrarodHo BpeMeHH JIJisi CHHXPOHHU3AIMH TIOCIIE [Iepe3arpy3ku  cepBepa,
[OAKIIIOUEHHs] AHTEHHBI MU BHELIHUX CUTHAJIOB CHHXPOHH3AIIUH.
Yempanenue neucnpasnocmu:

Honoxmute 15-20 MUHYT.

Bosmoorcnas npuuuna 2:
Heycroitunssrit npuem curdana IJIOHACC/GPS
Ha crpanunie WEB Home:
Satellite in View:
GLONASS: 3 koiM4ecTBO CIyTHHKOB MeHblIe 4
GPS: 5 konu4ecTBO CIyTHHKOB MeHbIle 6
Yempanenue neucnpasnocmu:
YCTaHOBHUTE aHTEHHY Ha OTKPBITOM MPOCTPAHCTBE.

3. Bpems cepesepa medneHHO yxodum om UTC, yeenudueaemcs offset
omHocumernbHo dpyaux NTP cepeepos.

Nupukarop CUHXP. 3enewbiii.

Ha crpannnie WEB Home:

Current Offset [ns]: 0 - mocrosiHHO

Reference time: GPS+GLONASS 1PPS
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Bosmooicnas npuuuna:
BKITI04eH peRuM IMYJISALHML
Yempanenue neucnpasnocmu:
Beikimrounte pexxum smymsiuun Ha crpanune WEB  Configuration wnn

KOMaHJIOM:
root@M50:~# mconfig emul off

4. Bpemsa cepsepa omnudaemcss om UTC Ha nocmoOsiHHYIO 6erlu4yuHy
100..500Hc.

O®ponr wmmmyneca 1PPS uMeeT TocTosHHyI0 3amepxkky  100..500HC
otHOcHTeNbHO (hpoHTa 1PPS OT »sTamonHoro ncroyHmka.

Nunukarop CUHXP. 3enenbrii.

Ha crpaanie WEB Home:

Reference time: GPS+GLONASS 1PPS

Boszwoorcnas npuyuna:
3ajeprkka B kabelie aHTeHHBI cepBepa.
Yempanenue neucnpasnocmu:
CromneHcupyiiTe 3ajepkKy B Kkabene anTeHHol Ha crpanune WEB
Configuration, B mome Antenna Delay.

5. Bpems epems IRIG omnudaemcs om UTC Ha 37 cek unu Ha yernoe
4uCI0 CeKyHO.

Bosmooicnas npuuuna:

OtrcyrctByer winu  ycrapen  ¢aiin  leap-seconds.list  (mycroe  morne
WEB/Home/Leap second wmun HeaktyaipHoe 3nadenue TAl Offset wim marsr BcraBku B
HEM)

Yempanenue neucnpasnocmu:

Cxonmpyiite Ha cepBep akTyalbHbIN (aiin leap-seconds.list.

Cwm. 13. BcTaBka cekyHabl koopaunHauum (leap-second).

6. He pabomaem cuHxpoHu3ayusi no NTP, SNMP. Hem ebIx00HbIx
cueHaros 1PPS, IRIG DC, IRIG AM.

Bxurouen pexum Alarm Control, Her cunxponuzauum wim 3HadeHue Offset
npesbimaet £100uc u 3Hadenue Jitter npessimaer 200Hc.

Bosmooicnas npuuuna:
Her cunxponusauuu. He 3aBepuieHa moacTpoiika reHeparopa U Offset
npepbiniaet +100He 1 3HaueHue Jitter npesimaet 200Hc.
Yempanenue neucnpasnocmu:
IMonoxaute 5..20 MUHYT 10 OKOHYAHHs MOACTPOiKM U ymenbmenus Offset qo
+100muc u Jitter 1o 200Hc.
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7. He 3aepyxaemcsi onepayuoHHasi cucmema unu He pabomaiom
omaoeribHbIe hyHKUUU.

Bosmoosrcnas npuuuna:

[ospexnen obpa3 sapa wiu ¢aitnmosoit cuctemsl Ha NAND.
Yempanenue neucnpasnocmu:

Beinonuute 3arpy3ky ¢ pesepBHOil komum Ha SD-kapre. [lns aToro, mpu
Haxaroil kHorike PE3.3AMPY3KA. naxmure u ormyctute kaonky CBPOC. Kuonky
PE3.3AIPY3KA. HeoOxoauMo ymep»KuBaTh JO MOSBJIEHHUS MEPBBIX COOOIIECHUN Ha
TepMHHAJIE.

Ecnu yctpoiictBo mpu 3arpy3ke ¢ SD-kapTel paboTaeT HOPMAIIbHO, BBIMOJIHUTE
o6HoBnenne obpasza mporpammbl Ha NAND kak ykazano B paszaene 15.06HOBReHue
nporpaMmmHoro obecrneveHus.

18. TexHn4yeckne xapakTepuUCTUKMN.

OcHoOBHbIe XapaKTepUCTUKN N YCIOBUA 3KCIJTyaTaunn.

e  Konogurypamus: cepep NTP Stratum 1

e  Omopneit curnan [TIOHACC/GPS win BHemHUIA.

Omnopusiii rereparop TCXO ¢ necrabmnpHOCTEIO £0.5ppm mpm -40..+85°C.
MakcumasbHast omnOKa CHHXPOHH3AIMU 4acoB cepBepa oTHocutensHo UTC npu npueme
curnaina GPS/TJIOHACC: =100 c.

e  MaxkcumanbHbIi yxof dacoB cepepa oTHocuresbHO UTC, mocnie okoH4YaHus mpolecca
CHHXPOHM3AIMM M  MPOMaJaHus curHana GPS/TJIOHACC, mnpu mOCTOSHHOM
TeMIIepaType OKpYKarollel cpeisl, 3a CyTkH, He Oonee: +30Mmc.

Hanpsoxenue nutanus: 12...36B nocrosHHOTO TOKA.

[Motpebasiemast MomHOCTH BT, He Goree: 4.
Bcerpoennast 6arapest IUisi CHCTEMHBIX 4acoB (yxo[[ BpeMenu 10 +10c¢ B cyTkn).

Cpennss HapaOoTKa Ha 0TKa3, yac, He menee 100 000.

Cpok ciyx0bl, JieT, He MeHee 13.
Cpennee Bpemst BoccTaHoBieHUs (npu Hanuuuu 3UIT) , mun, 60.
Hasmrrame 1parorieHHBIX METAIOB - HET.

Crenens 3ammtel 1P40.

Kareropus mecra pa3mernieHus (KIMMaTHdecKoro ucronaenus) Y XJI4.1.
PaGoune (penensHbIE) YCIOBHS SKCILTyaTaIlHu:

- TeMIeparypa okpyskaromeii cpernst, °C, +5...+60.

- BIIQXKHOCTB BO3yxa Ipu Temneparype 25°C, %, ue 6onee, 95.
e  YcnoBus XpaHEeHUS (TPAHCIIOPTHPOBKH):
- TeMmeparypa okpyskaromieit cpenst, °C, 0...+60.
- OTHOCHTEIIFHAS BIAXKHOCTH Bo3ayxa mpu 25°C, %, He Oonee, 85.
e [abaputsl m1s MoaudUKAIMHU B XKeJIe3HOM Kopiryce: 61x127x134 (ILIxBxT').
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e Bec: 0.5 I
e  VYcranoBka: Ha DIN-peliky Wiy B TOpU30HTAIbHOM I0JIOKEHUU Ha TIOJIKE.

* - mpu temneparype Hmke 0°C He JOmyckaeTcsi MEpeKNIIOUuCHHE WM AWHAMHUYEcKas Harpyska

paszbema nopra Ethernet 10/100Base-T.

[MpOTOKOMbI CUHXPOHM3ALMM NoAAEPKNBAEMbIE
CEpBEPOM.

NTP v2,v3,v4, server, Stratum 1

NTP symmetric keys (MD5)

NTP Autokey

SNTP v3 (RFC 1769), v4 (RFC 2030)
Time (RFC 868)

Daytime (RFC 867)

IRIG-B002, IRIG-B122,
IRIG-B003, IRIG-B123
IRIG-B006, IRIG-B126
IRIG-B007, IRIG-B127,
IEEE 1344

IEEE 1344 +SBC

Bo3moxxHa MOZ[I/I(bI/IKaHI/IH C HOZ{I{ep)KKOﬁ ApYrux TPaHCIIOPTHBIX IPOTOKOJIOB U
PEKUMOB CUHXPOHU3AUH.

CeTteBble NPOTOKOIbI 1 PYHKLMMN.

e |PV4
e VLAN IEEE 802.1Q
TCP, UDP

CeteBble NMPOTOKOJ1Ibl MOHUTOPUHIA U KOH(pI/II'ypI/IpOBaHI/IFI.

Telnet

HTTP (WEB)
FTP

SNMP 2,3
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OpraHbl ynpaeneHnst 1 MHANKaLun.

UHdAukamopsil:

. IINT.: 3eneHsbli - MUTaHUE ITOJAHO;

e  apapus: 3eNICHBII - HOpManbHass paboTa, KpacHBIf - HEHUCIIPaBHOCTh MM IOTeps
CHHXPOHM3AIINH;

®  aHT.: 3€JICHBIN - TOK AaHTEHHBI MUTAHUS B HOPME, KPACHBIN - 0OpPBIB MM 3aMBIKAHHE;

e CuHXp.. 3CICHBIH WIN >XENTHIH - CHUHXPOHHM3AaLUS yCTAaHOBNIEHA, KPacHBIM - HET
CHHXPOHM3AIINY;

e palora.: 3eneHslii - mpuxonq NTP-makera Ha cepBep;

e pen.0: 3eneHslil -cpabarsiBanue peie 0, KpacHBIH - IeperpysKa;

e  pen.l: 3eneHslil -cpabaTsiBaHue pelie 1, KpacHBIH - eperpysKa;

KHonkwu:

e  cOpoc: ammapatHslil cOpoc (CKpbITast),

®  3aB.HACTP.: YCTAHOBKA HACTPOEK IO yMOJYAHHIO (CKpbITas),
e pes.3arpY3KA.: pesepBHas 3arpyska ¢ SD kapTsl,

®  TECT: TEXHOJOIMYECKas, HE MCIIOJNb3YeTCs

3]'IeKTpI/I‘—IeCKI/Ie XapakKTepnucTtnkn BHELLHUX CUTHAIIOB.

AHTeHHa MIOHACC/GPS:
e  BxomHoe compoTuBieHue 50 Om;
e  HampspkeHue nuTaHus 4.2V, Tok muTaHus 5..50 MA;
®  3amMTa OT KOPOTKOTO 3aMBIKAHUS U TIEPETPY3KH MO TOKY MHUTAHHS;
e paseeM SMA (BNC nox 3aka3).

Mopt Ethernet:
e 10/100 Base-T;
e  paspem RJ-45.

Mopt RS-232-0:

e  TEpPMHHAI;

e  BeIxon nHTepQeiica NMEA;

e  ypoBHH 1o craugapry RS-232 (-5V, +5V);

e  pazeeMm DB-9, Buika,

e  1pu noxkiodeHnr nopra USB mpoucxoqut aBToMaTrHyeckoe MepeKIioueHne TepMUuHaa
¢ mopra RS-232-0 na mopt USB.

MopT RS-232-1:
. BXObI/BBIX0BI HHTEpdeiica NMEA u curnana 1PPS;
e  ypoBHH N0 crangapty RS-232 (-5V, +5V);
e  paseem DB-9, Buska.
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Bxopg curHana 1PPS:

BXO/iHO€E conpoTtusienue 50 Om;
ypoBeHb 2.4B Ha Harpyske 50 Owm;
passeM SMA.

Bbixog curHana 1PPS:
BBIXOHOE compoTurieHue 50 Om;
ypoBeHs 2.4B Ha Harpyske 50 Owm;
pazseM SMA.

Bbixog curHana 10MIMy (2048klMy onuus):
BBIXOHOE compoTuBieHue 50 Om;

ypoBeHb 2.4B Ha Harpyske 50 Owm;

pazseMm SMA.

Bbixog curHana IRIG-B DCSL:
BbIXoAHOE comnpoTusieHue 50 Owm;
ypoBeHb 2.4B Ha Harpyske 50 Om;
pazseMm SMA.

Bbixog curHana IRIG-B AM:

BbIXoAHOE comnpoTusieHue 50 Owm;

MaKcUMallbHasl aMIDIATyna +2.5B Ha Harpyske 50 Owm;
pazeeM SMA.

MopT USB 2.0:
USB 2.0 Full Speed compatible, pexum smysmsitn tepmunana;
pasbem USB-B.

Pene 0. oguH KOHTaKT Ha nepekn4yeHne

BBIBOJ curHaima ABAPUI;

paboumnii Tok 10 120MA; 3IeKTpOHHAS 3aIlIATa OT IEPETPy3KH IO TOKY.

pabouee Hanpspkenue ao 230B mepemenHoe u 1o 300B mocTossHHOE; OTpaHUYUTENH
MAaKCHMAaJIbHOTO HaNPsHKEHHSI KOHTAKTax (BapuCTOP).

CONPOTHBIICHNE 3aMKHYTBHIX KOHTaKTOB He Oosee 40 Owm;

pa3beM: CheMHasi KJieMMa I10]] BUHT.

[ABa KOHTaKTa Ha 3ambikaHue, ¢ 06LMM NPOBOAOM

BBIBOJ curHanoB 1PPS u 1PPM;

uTenbHocTh ummynsca 1PPS n IPPM 200mc, mepuon cnenoBanus 1 cexk u 1 MuH.
COOTBETCTBEHHO;

pabouwnii Tok 10 120MA (cyMMapHbIi 151 000MX KOHTAKTOB) ; JIEKTPOHHAsI 3aIlIUTa OT
Heperpy3KH M0 TOKY.
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pabouee Hanpsbxenue no 230B mepemennoe u 1o 300B mocTosiHHOE; OTrpaHUYUTENb
MaKCUMAaJIbHOTO HANpsDKEHUS! KOHTAKTax (BapUCTOp).

COIPOTHUBIIEHHE 3aMKHYTHIX KOHTAaKkTOB He Ooinee 40 Om;
pa3beM: CheMHast KJIEMMa IOl BUHT.
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MuTanwue:

pabGouee HampspkeHue: 12..36B mocTosHHBI TOK (24..72B NOCTOSHHOIO TOKa MIH

110..220B nepeMeHHOTO TOKa - THOJ 3aKas3);
MpEeAebHBIN TUana3oH HanpsokeHus nutanus: 9.5..39B
notpebisieMasl MOITHOCTb, He Oornee: 4BT;
rajJbBaHUYECKas pa3Bs3Ka

JJICKTPOHHAA 3allliTa OT IEPCHAIIPS)KECHUS U BKIIFOUYCHUS C O6paTHOfI TNOJSIPHOCTBIO,
TIOporu  OTKIIFOYCHUSA (HpI/I BBIXO/ZIC HAIIPSKCHHUS INUTAHUA 3a ﬂOHyCTHMLIfI I[I/IaHa30H)Z

Menee 9B , 6onee 40.5B

MaKCUMAJIbHO-JIONTyCTUMOE IOCTOSHHOEC — HAIPSKECHUS
BBI3BIBAIOIIEE MTOBPEXKCHHS YCTPOIiCTBa (IIeperopanue npenoxpanuTeneii) +60B;

OTPAHUYCHUE ITYCKOBOI'O TOKA;
pa3beEM: CbEMHAs KJIEMMa IO BUHT,

MEXaHHUYECKUI KU 3aIUThI OT OIIMOOYHOTO TMOAKIIOYEHU MUTAHUA K pa3beMaM peEJIC.

BCTpOCHHas GaTapest 1711 CHCTEMHBIX 4acoB.

19. LlokoneBKa pa3beMoB.

LlokoneBka pasbemoB RS-232.

RS-232-0, DB-9 Bunka, Terminal, Bbixog NMEA.

KOHT. | lenb | npumMevyaHue

1 DCD He noAaknioyeH

2 RxD BXxopA, NpueM AaHHbIX, TepMUHan

3 TxD BbIXopA, nepeaaya AaHHbIX, TepMUHanN

4 DTR Bbixog 0, NMEA

5 GND 3emMns

6 DSR He NoAKIYeH

7 RTS BbIXOA, annapaTHbIi KOHTPOSb NOTOKA (TepMUHan)
8 CTS BXOZ, annapaTHbIA KOHTPONb NOTOKa (TepMuHan)
9 RI Bbixog +5B/100MA
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RS-232-1, DB-9 Bunka, Bxoa/Bbixoq NMEA un 1PPS.

KOHT. | Uenb npunmMmeyvyaHuve

1 DCD Bxoa 1PPS, nonoxutenbHoe HanpshxeHue - UMNYIbC
2 RxD Bxog NMEA

3 TxD Bbixoa 1, NMEA

4 DTR Bbixog 1, NMEA

5 GND 3emMns

6 DSR He NoAKNYeH

7 RTS BbIxoA 1PPS, nonoxutenbHoe HanpshkeHue - UMNynbC
8 CTS He NoAKIYeH

9 RI Bbixop +5B/100mA

Bunmanne. Ha xoHTakThl 9 pazbemoB RS-232 BhiBeneHo muTanue 5B ans MUTaHUS BHEIIHHX
npeobpa3oBareneit B untepdeiicel RS-422, tokoBast mewis u ap. OOmmit ToKk moTpebIeHus Ot
3aIIMIIeHa OOIUM

obonx pa3peMoB He nomkeH mpeBbimars SOMA. llens nmranms 5B
CaMOBOCCTaHABIMBAOIMMCs npenoxpanutenemM 100MA.

Cxembl kabenen RS-232.

RS-232-0. Kabenb TepmuHana (Hynb-mogem) 6e3 annapaTHOro ynpasneHust

NOTOKOM.

TERMINAL RS-232-0
uenb|KOHT. KOHT.[uenb

DCD| 1 | -

RXD| 2 . RXD
[TXD [ 3 X 3_|TXD

DTR| 4 |— 4 NMEA ouT
GND| 5 5 |GND

DSR| 6 — 6 -

RTS| 7 7 |RTS

CTS| 8 :l 8 |CTs

RI 9 9 +5V/100mA
GND |kopn Kopn.|GND

RS-232-1 Kabenb cuHxponusauum 1PPS 1 NMEA.
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RS-232-1 1PPS+NMEA OUT 1PPS+NMEA INP RS-232-1

uenb KOHT. wpps  prorTJuens
1PPS INP_| 1 RS 11 [pps P
NMEA INP | 2 2 |NMEA INP
NMEA OUT | 3 NMEA 3| NMEA OUT
NMEA OUT | 4 4_[NMEA OUT
GND 5 5 | GND
- 6 6 -
1PPS OUT | 7 1PPS 7 | 1PPS OUT
- 8 8 | -
¥5V/100mA | 9 9 | +5V/100mA
GND Kopn 1KOPMN.| GND

Ll,OKOJ'IeBKa pa3beMoOB peJie N MMTaHn4.

Pene PO, knemma, Bunka, curHan ABAPUA

KOHT. | lenb | npumMevyaHue

1 AOPN | otrcytcTBuM ABAPUW - 3aMKHYTbIA KOHTaKT 1-2

2 COM 06LWMIK, KOHTPOSb MaKCUManbHO-A0NYCTUMOIO TOKa
3 ACLS | orcytctBunM ABAPUW - pa3OMKHYTbIN KOHTAKT 2-3

Pene P1, knemma, Bunka, curHansl 1PPS un 1PPM

KOHT. | Uenb npumeyvyaHuve

1 1PPS | umnynbc 1PPS - 3aMKHYTbIN KOHTaKT 1-2

2 COM 06K, KOHTPONb MaKCMManbHO-[ONYCTUMOrO TOKa
3 1PPM | umnynbc 1PPM - 3aMKHYTbIW KOHTaKT 2-3

MuTaHne, knemma, BUIKa

KOHT. | Uenb npumMmevyaHue

1 +V MAOC HanpPsXXeHUs NUTaHuA

2 GND 3aluMTHas U cCUrHanbHas 3eMns, Kopnyca pa3LeMoB
3 -V MWHYC HanpshXeHus NnuTaHuA
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20. YepTexun BHelHero Buaa.
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21. \ameHeHus B Bepcusix annapaTHbix 1 0.

AnnapaTHble Bepcun.

Bepcus hw 3.x.

1. TIIpumemuux I'JIOHACC/GPS HABUA. YMeHbIIIeHa TOTPEIIHOCTh B
YCIIOBUSIX TIPHEMA C OTPAKCHISIMU.

2. 3ammTa aHTEHHOTO BXOZA OT IOAAYM IOCTOSHHOTO HANPSDKCHUS MUTAHUS
AQHTEHHBI IPSIMON U 00paTHON MOISIPHOCTH, AMILTUTYIOU 10 5B.

Bepcus hw 2.x.

1. Ipuemnank [TTOHACC/GPS HABUC.

Bepcun IM0O.

Bepcust sw 5.33.

1. Peann3oBaHO coxpaHEeHHE CUCTEMHOTO BPEMEHH TIPH Iiepe3arpy3Ke B peKUMe
OMYJISILNY.

Bepcust sw 5.32.

1. JloGaBneH npotokoi kKoHTposs coctostaust SNMP.

2. Jlob6asneH BbiBOA aktyansHoro 3uadeHus TAl Offset (UTC Offset) B WEB
uaTepdeiic 1 SNMP.

3. Ionnepxka BcraBku leap-seconds u BucokocHoro rona pst IRIG-B.

4. Tlonnepskka anmnaparHoii Bepcuu hw3.0.

5. 3nak Current Offset n3meHeH: MHHYC - 4achl cepBepa OTCTAIOT, ILIIOC -
CIIelIar.

YeTpaHeHBI cileayoLue OIHNOKH:

1. HeycroifunBas paboTa B pekxuMe SMYIIALNH.

Bepcust sw 5.31 oTHocuTEIBHO SW 5.24:

1. bnokupoka NTP, SNTP wu Beixomo 1PPS u IRIG DC u IRIG AM npu
norepe cuaxponmsanun (Gyukmus Alarm Control) BeimonmsieTcss He TOIBKO TPH TOTEpe
CHHXPOHM3AIIMK, HO W NP TpeBbimeHnd oTkioneruem Offset =100 e u mpw jitter p-p
6omee 200Hc. Ilpm TakMx yCIOBHSX MHCKIIOUEHA, Jlake KPAaTKOBPEMEHHas, BblJIada
CepBEPOM HEKOPPEKTHOTO BPEMEHH WIIM CUTHAJIOB CHHXPOHHU3AINH.

2. CucreMHOE BpeMsl cepBepa COXpaHsIeTcsl pa3 B MUHYTY B SHEPTOHE3aBUCHMBIX
yacax RTC He3aBHCHMO OT HajgW4Msl BHEIIHEH CHHXPOHM3ALMM, YTO OOECIeYMBACT
KOpPPEKTHOE BOCCTAHOBJIEHHE CHCTEMHOTO BPEMEHHU IIpH IIepe3arpyske, He3aBUCHMO OT
pexxnma paboThI cepBepa.

YeTpaHeHbI cJieylonMe OMINOKH:

1. OpuHouHbIi cOOMHBIN BBIBOA Ha 30-# cekyHae MHHYTHI 3HaueHHs roma 0
BMeCTO Tekyiero B nporokonax IRIG-B006, - B126, -B007, -B127.

2. OtcyTcTBHE, B HEKOTOPBIX Cllydasx, Iepexoja Ha CHHXPOHHM3ALHI0 OT
BCTPOCHHOTO OMOPHOTO TeHeparopa, mpu norepe BHemHed cuuxponnsannu (LOCAL
BMecto PPS).
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