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BBEJIEHHUE

PykoBozcTBO 10 3KCIUTyaTanuu (qajiee mo Tekcty — PD) Bkimoyaer B ceOst oOIIHMe CBEICHUS,
MpelHa3HauYeHHbIe Ui O3HAKOMJICHHMsI OOCIY>KMBAIOILErO IMepcoHana ¢ paboTod W mIpaBHIIaMU
sKkcutyaTanuu ycrpoiictsa «Cepep Tounoro Bpemenu «CTB-01» (nanee o tekcty — cepsep win CTB-
01). JIokyMeHT cOAEepX HUT TEXHUYECKHE XapaKTEPUCTUKHU, OMHCAHME KOHCTPYKIMHM M TMPUHIUIA
JCHCTBHYS, a TAKXKE CBEJICHHUS, HEOOXOAMMBIE JIJISl IPABHIILHOM SKCILTyaTallii cepBepa.

[lepen nagamoM paboThl HEOOXOAMMO O3HAKOMHTBHCS C HACTOALIMM PYKOBOJCTBOM, TaK Kak
SKCIUTyaTalusi cepBepa MOJDKHA MPOBOJUTHCS JIMIAMH, O3HAKOMJICHHBIMH C MPHHLIUIOM pabOThI M
koHcTpykuueir CTB-01.

CepBep MOXeT 0OCTyXHBaTh IEPCOHAN, HMMEIOUIMA KBAIM(UKAUOHHYIO TpPYHIy IO
NIEKTPOOE30MIaCHOCTH HE HUXKE TPETHEH.

3ampermaercss paboTa C CepBepOM JIMIaM, HE COABIIMM 3a4yeT M0 TEXHUKE OE30MacHOCTH B
YCTaHOBJICHHOM MOPSIJIKE.

B xoze skcmryaTanuu cepBepa nepcoHaly Ha/UIeKHUT UCTIONHATh PEKOMEHIALNH, N3JI0)KEHHbIE
B OTPAcJIeBON MHCTPYKLMH T10 3aIIUTE OT CTATUYECKOTO DJIEKTPUIECTBA.

3ampeniaercs NPOU3BOJUTh MOHTAX U IEMOHTAX CepBepa MPU BKIIOYEHHOM 3JIEKTPONUTAHUH.

Hpe,[[HpI/IHTI/IC'I/I?»FOTOBI/ITeHL OCTaBJIIET 3a Cco0OM IpaBO IIPOU3BOAUTL HCIIPHHIUIINAJIbHBIC
HU3MCHCHUA, HC YXYAUIAOIHNEC TCXHUYICCKHUEC XaPaAKTCPUCTHUKU CEPBEPA. I[aHHBIC HU3MCHCHUA MOT'YT OBITE
HC OTPAXXCHBI B TCKCTC HACTOAIICTO JOKYMCHTA.
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1 OIIMCAHME U PABOTA
1.1 O6mmue cBenenus

1.1.1 Haumenosanue cepsepa
Cepsep Tounoro Bpemenn CTB-01.
1.1.2 Mooughuxkayuu cepeepa
— ACHB.428000.001-02 — nnst monTaxka Ha DIN-peiiky.

Cepsep umeer ase pesusuu kopiyca — P1 u P2.

Buemnuii Bung CTB-01 (DIN) ¢ peBususimu kopmyca P1 u P2, a Takke MX TEeXHUYECKHE
XapaKTePUCTHKU M KOMILJIEKTAIlMU, BKJIIOYAIOIIME pa3iNYHble KOMMYHUKAlMOHHbIE HHTEpP(HENCHI,
onucanesl B 1. 1.2.2 mm. 1.3.

Kon 3akaza CTB-01 (DIN) (¢ peBusueit kopmyca P1) ¢ pa3iuyHbIMH ONIMSIMH MPUBEICH B
MPUIOKEHUHU A.

Kon 3akaza CTB-01 (DIN) (¢ peBusueit koprmyca P2) ¢ pa3auuHbIMH OIIMSIMH MPHUBEICH B
npuioxeHuu b.

1.1.3 Ha3nauenue cepsepa

CTB obecnieunBaer (OpMHUPOBAHHE EIUHON HIKAJIBI BPEMEHH, KOTOpas IMPHBSI3BIBACTCS K
JTaJIOHaM BPEMEHM 4epe3 CUTHaJIbl CIIYTHUKOBBIX HaBUralMoHHBIX koMiuiekcoB (THCC unu GNSS).
Ora 1IKaa coriacyeTcsl Kak ¢ MeX/yHapOIHOH 1IKanoi koopauHupoBanHoro BpeMenu UTC, Tak u co
mkanoit Bpemenu TAI qys nonnepxku PTP.

Kpome TOro, ycrpoiucTBo reHepupyeT M TpPAaHCIHPYET YacTOTHO-BPEMEHHBIE MapKepbl B
pa3HO0Opa3HbIX BUJaX, BKJIIOYas Mepesiady JaHHBIX Yepe3 KOMMYHHMKAIlMOHHbIE HHTep(eiichl.

1.1.4 Oéracmo npumenenus

CTB-01 sBnsiercs yHUBEpPCAJbHBIM HMCTOYHMKOM TOYHOI'O BpEMEHH, 00ecneunBaroluM
CUHXPOHM3AIIMI0 B  KPUTHUYECKH  BaXHBIX HMH(PPACTPYKTYpPHBIX  KOMIUIEKCAX,  HalpuUMep
aBTOMATHU3UPOBAaHHBIX  MH(OPMALlMOHHO-U3MEPUTENBHBIX  CHCTEMaXx  KOMMEpPYECKOro  yueTa
anektposreprun (AUNC KV D), 6ankoBckom cektope, mpoektax ACYTIL.

CepBep mpHuMeHsIETCS JJIi CHHXPOHU3AIlMM BPEMEHHBIX MIKaJl 0a30BBIX CTAHLUN OMNEpaTopoB
CBSI3H, a TaKXXe MMOACUCTEM 0O€30MaCHOCTH Ha IPOMBILUIEHHBIX U PEKUMHBIX 00bEKTaX.

O6opynoBanue paboTaeT B cUCTeMax OOeCIeUeHUs eIMHOTO0 BPEMEHHU, aBTOMATH3UPOBAHHBIX
KOMILIEKCaX JIMCIETYEPCKOTo yIpaBiIeHus, I1ie TpeOyeTcsl BEICOKask CTaOUIBHOCTD, a TaKKe MPHUBS3KA
COOBITUH K €TUHOMY T'OCYJJapCTBEHHOMY MJIM MUPOBOMY CTaHJApTy BPEMEHHU.

1.1.5 Pasmepul cepsepa
Pazmeps! cepsepa B moaudukannu ACHB.428000.001-02 — 160x110x66 mm.
1.1.6 Macca cepsepa

Hns moguduxanuu ACHB.428000.001-02 — e Gonee 2 KT.

P35 CTB-01 V6.96 ot 30.09.2026 4



1.2 TexHn4yeckue XapaKTePUCTUKH

1.2.1 Oowue ceeoenus

CepBep COOTBETCTBYET TexHUYECKUM yciaoBusiM TY 26.20.14-002-47212169-2022.

1.2.2 Texnuueckue xapakmepucmuxu

TexHnueckue xapakTEpUCTHKH cepBepa npuBeneHs! B Tabmure 1.

Tabnuma Nel. TexHuyeckue XapakTEpUCTUKU

HaumeHoBaHue napaMeTpa

3Hauyenue

PeBu3us PeBu3us
kopnyca P1 Kopnyca P2

KoHCTpYyKTHBHOE UCTIOTHEHHE

Hns monTaxa Ha DIN-peliky

Hanpsioxenue nutanus

9 ...36 B mocTostHHOrO TOKa

[ToTpebnsiemast MOIITHOCTh, He OoJiee 7 Bt
OnepalmoHHas cUcTeMa Linux
Cerenbic muTepdeiics ETHERNET 1xNTP |ETHERNET 2xNTP
(10/100 Mbwut/c) (10/100 Mowut/c)
[HonnepxuBaeMble TPAHCIIOPTHBIE POTOKOJIBI TCP, UDP
[TognepxuBaeMble CETEBBIC TPOTOKOJIBI IPv4, IPv6
[TognepxuBaeMbIe CETeBBIC TPOTOKOJIBI NTP, DHCP, NBNS
NTP v2 (RFC 1119),
NTP v3 (RFC 1305),
TMoanepxuBacMble TPOTOKOIBI CHHXPOHU3AIMY BPEMEHH NTP v4 (RFC 5905),
(ETHERNET) SNTP v3 (RFC 1769),
SNTP v2c (RFC 1158),
SNTP v4 (RFC 2030)
BrIxoaHoM curuan 1xPPS - cexyHmHas MeTKa
1) TCXO
(TmorpemHocTh
OnopHslii TeHepaTop TCXO (morpemHocTs +1 +1 Mc/cyT)
(ompenensercs npu 3aKase) MC/CYT) 2) OCXO-HQ
(TmorpemHocTh
+5 MKc/cyT)
Bpewms cepsepa CTB-01 UTC+0 (GMT)
Bcerpoennsiii HTTPS Web-cepsep [uist HaCTpOHKH +
IéIHTepq)eﬁc 1utst BeBosia maketoB NMEA (3ape3epBupoBaHo 1t RS232 iso NMEA
yayiero GyHKIMOHaa)
Hurepdeiic USB (3apesepBrupoBan st OyAyIIuX 3a1a4) 1 mT.
LCD/LED nucruteit ajist oToOpayKeHHUs1 COCTOSIHUS CepBepa +
YcnoBus sxcmyaTanny 0J10Ka yIpaBiIeHuUs:
— TeMIepaTypa OKpy Karomero Bo3ayxa, °C ot 0 1o +60
— OTHOCHTEIbHAS BIIAYKHOCTH BO3yXa MpH Temrepatype +25 °C,
%, He Ooee 80
— atMocepHoe naBnenue, klla ot 84 no 106,7
Bpewms nHapabotku Ha otka3 CTB-01 100 000 gacos

CpenHuil CpOK CITyKOBI

He meHee 20 et

Kabenp anTeHHBIH (OnpeaenseTcs MpH 3aKase)

1) 20 merpos
2)  Jlo 100 meTpoB

Berpoennsnii mpueMuuk cursanos 'HCC
(ompenensercs mpu 3aKase)

;) ll:ﬁggﬁggglig/ i
) . . BeiDou/Galileo
BeiDou/Galileo

Antenna 'HCC st Hapy>KHOTO MOHTaXa (C KOMILIEKTOM
Kperexa) (orpeaesnsaeTcs MpH 3aKase)

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

I'abaputHbie pasmepsl 6oka CTB (I1IxJIxB), MM, He OoJiee

160x110x66

Macca, kr, He Oosee

2
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1.2.3 Ycmoiiuugocms K 8030eiicmeuto 6HeWHUX hakmopoe

CepBep B uacTh K TpeOOBaHMSIM CTOMKOCTH K BHEIIHHM BO3JEHCTBYIOIUM (aKTopam
cootBercTByeT TpeboBanusm ['OCT PB 20.39.304 ans rpynmer 1.1, 1.2, 1.3 (6e3 paGoTel Ha Xx01y)
kimMmatnyeckoro ucnoimHenusd YXJI mo I'OCT 15150 g1 mOCTOSHHO OTAIUIMBAE€MBIX ITOMEIICHUN
COOPYKEHHII.

HopmanbHBIMH yCTOBHUSAMH SKCILTyaTaIluu CEPBEPA SBIISIIOTCS

- TEMIIepaTypa OKpY>Karollero Bo3ayxa ot 0 1o +60 °C;
- OTHOCHUTEJIbHAs BJIAXKHOCTb BO3AyXa 80% mipu Temneparype +25 °C;
- atMoc(epHOe 1aBJICHHE ot 84 no 106,7 kIla (ot 630 no 800 MM pT. cT.).

Ha cxeMe noka3zaHo BO3MOXHOE PACIIONIOKEHUE YCTPOICTB B pa3IMYHbIX TEMIIEPATYPHBIX
JMana3oHax:

MpedensHele pado4ue meMnepamypsl HaO omkKpeimomM Boadyxe
om -40°C do + 60°C

MNpedenbHele padoyue meMnepamypesl B
30KPLIMOM NOMel eHuu
om 0°C do + 60°C

CTB-01 (DIN-pedka)

TexHonozudeckoe omBepcmue

Baok ynpaBneHus 20 M. (cmamdapm) ,/: I po30pa3padHUK v 1M AnmenHo

om 0°C 30 +60°C 30100 M. — o |om -40°C o +85°C
(Ukazams npu sakaze) [ | Kabenk

AnmeHHId Kabeab ACHE356100.013-01

[lpedenbHbie padoyue meMnepamypsl Ha omKpsimoM Bo3dyxe
om -70°C do + 90°C

[lpedenbHble pado4ue meMnepamypel B
30KPLIMOM NOM el eHUU
om 0°C do + 60°C

Texvonozuyeckoe ombepcmue

CTB-01(DIN-pedka)

Bnok ynpaBaenus 20 m. (cmandapm) (/: r 3  1Im Anmesnsn
om 0°C 80 +60°C 80 100 m. = POopaIpACHIK Imamee lom ~70°C 30 +50°C
(yko3zoms npu 30Ka3e) | KBens

AnmenHwl kabens ACHE.356100.013-01

Pucynox 1 Ioakmouerne CTB-01 (DIN) B paznudHbIX TeMIepaTypHBIX IHana3oHax.
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1.2.4 Yemoiutuueocmob K MexXanu4ecKum 6030CUCmeusIm

CocrtaBHBIE 4aCTH CepBEpa COOTBETCTBYIOT TPEOOBAaHHUSM Ha MPOYHOCTh K MEXaHUYECKUM
BUOpAIMsIM B COOTBETCTBUU C Tabiumen 2.

Tabnuma 2. XapakTepuCcTHKa yAapHBIX HArpy30K

Hamnpasnenue ynapos

XapakTepuCcTHKA YIApHBIX BO3ACHCTBUI | BepTuKaibHbie ['opu3oHTaIBHBIC HATPY3KU

Harpy3Ku MIPOJIOJIbHBIC HIOTIEPEYHBIE
Yucno yaapos 2000 200 200
[TukoBoe ymapHOE YCKOPEHHE, g 15 12 12
JIMMTEeNbHOCTD ACHCTBUS YAAPHOTO 5-10 2-15 2-15
YCKOPEHHSI, MC
KonuyectBo ynapoB B MUH 200 200 200

1.2.5 Bezonacnocmo

bezonacHocts cepBepa qomkHa coorBercTBoBaTh [[OCT P MOK 60950 myist craniionapHoTo
00opyI0BaHUHI.

ITo criocoOy 3amuThl YeIoBeKa OT MOPAKEHUS EKTPUIECKIM TOKOM COCTaBHBIC YacTU
cepBepa OTHOCATCS K cieayronumM kiaccaM 3amutel o 'OCT P MOK 60950:

- cepep “CepBep TOUHOIO BpEMEHH | xacc;

1.2.6 Haoexxcrnocmo

Cepsep obecnieunBaeT HapaOoTky Ha oTka3 100 000 gacos.

CepBep obecrnieunBaeT cpeaHee BpeMsi BOCCTAHOBICHUS PabOTOCIOCOOHOCTH He Oonee 20
MUHYT.

Cpennuii cpok ciyxObl - He MeHee 20 JIeT ¢ y4eToM MPOBEACHUS BOCCTAHOBUTEIbHBIX Pa0OT.
Cpoxk xpaHeH#us (710 BBOJa B IKCILTyaTaluio) - 12 Mecsiies.

1.3 CocraB cepBepa

Cepsep tounoro BpemeHu «CTB-01» (DIN) KOHCTpYKTHBHO COCTOHMT W3 CIEAYIOIIMX OJIOKOB,
COEIMHEHHBIX MeXly co00ii kabensaMu:

— binok ympaBnenusi, coBMEmEHHbI ¢ TpuéMHUKOM curHaioB ['HCC, BbINOJHEHHBIN B
IJIaCTUKOBOM Kopiryce, pasmemiaeMbiii Ha DIN-peiiky u umeronmii  MapkupoBky «CepBep TOYHOTO
BpemeHu CTB-01»;

— Anrenna T'HCC;

O6mmmit Bug CTB-01(DIN) ¢ peBusueii kopmyca P1 npesicrasnen Ha puc. 2.1.1.
O6uwii Bug CTB-01(DIN) ¢ peBusueii kopryca P2 mpencrasnen Ha puc. 2.1.2.
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1 — brnok ynpaBneHus;

2 — Aurenna THCC (na pucynke nzobpaxena antenna ICB ANT GNSS);
3 — I'po3opaspsaHuK;

4 — KaGenu.

Pucynok 2.1.1 O6mumii Bux cepepa Tounoro Bpemern CTB-01(DIN)
¢ peBusueil kopnyca P1.

1 — bnok ynpaBneHus;
2 — Anrrenna T'HCC (na pucynke nzoopaxena antenHa ICB ANT GNSS);

3 — I'po3opaspsaHuK;
4 — KaGemu.

Pucynok 2.1.2 O6umii Bux cepepa Tounoro Bpemern CTB-01(DIN)
¢ peBu3uei kopmyca P2.
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1.3.1 Cepgsep mounozo épemenu

[Nepennsst manens cepBepa Bpemenun CTB-01(DIN) ¢ peBusueii kopiyca P1 nzo0pakena Ha puc.
2.2.1, ¢ peBusmeit kopiyca P2 — Ha pucynke 2.2.2.

e ==

CTB-01

CepBep TO4YHOro BpeMeHu

e Pexum

© Asronom

THCC
GPS

RS232(iso)
ilrss JUR

Pucynok 2.2.1. Ilepennsis nanens 61oka ynpasienus CTB-01 (DIN)
¢ peBusuei kopmyca P1.

— «IIuT» - UHAUKATOp BKJIIOYEH (CHHUIT), 1151 yCTPOUCTBA BKJIIOUEHO ITUTAHUE.

WHankaTop BBIKIIIOYEH €CIIU MUTaHUE OTKIIIOYEHO.
— «I'HCC GPS» — unaukatop Muraet (>KeiTblif) KaxIplid pa3, korga oT npuemHuka GNSS

npuxoaut naker NMEA.
— He muraer — nprueMHHK HE TIOKITFOYECH.

— «ABTOHOM» — 3ape3epBUPOBAHO AJIs OyAyIllero pyHKINOHANIA.
— «Pesxum» — BKJIIOYEH 3€JI€HbI NHINKATOpP, KOTJa HaBUTaIl[MOHHAs 3a/1a4ya pellieHa.

BxiroueH kpacHbIN MHAMKATOp — HABUTAIIMOHHAA 33/a4a HE PEIICHA.
[MudpoBoe Tabno — ortobpaxaer Bpems B ¢opmare [UU:MM:CC] (GMT (Bpems Ilo

I'punBHUY)).
Ecnu na Tabno Bce Hynu [00:00:00], To 3HAYUT BHYTpEeHHUI COPT elle He CHHXPOHU3UPOBAH C

PPS.
Pa3pém muranus (9...36) B mnpennazHadeH ans MOAKIIOUEHUS TMOCTOSHHOTO THUTAHUS B

npexaenax 9...36 B.
Pazpem «RS232 iso» mpennasHauen s BeiBoja makeroB NMEA (3apesepBupoBano uist

Oyayiiero GyHKIIMOHATIA).

Pazvem «Ethernet» mpeaHasHayeH Juis BKIIOUEHHs cepBepa B JIOKalbHYylO ceTh Ethernet u
cunxpoHuzanuu kiaueHTtoB uepe3 NTP. Unutepdeiic Ethernet — 310 ocHOBHOI pabounii uHTEpdEiic
CTB-01(DIN).

Pa3zbém «AHTeHHa» npeaHazHaveH i noakaoueHus antenHsl [ HCC GPS.

Pa3pém «PPS» npennasznauen i BeixogHoro curtana 1PPS - cekynanas metka.

Pazpém «RS232 Debug» npennasHaueH il JTOKaTbHOTO KOH(GUTYPHUPOBAHHUS CepBepa uepes
rocJenoBaTenbHbIN nHTepdeiic cranmapra RS-232.

Pazpém «USB» 3ape3epBrupoBaH 1 OyayIux 3a1ad.
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NMEA 12 Debug

(&}
| AHTEeHHa PPS

CTB-01

CepBep TOYHOrO BpeMeHU

Pucynok 2.2.2. Ilepennsis nanens 61oka ynpasienus CTB-01 (DIN)
C peBu3uei kopmyca P2.

— «IIuT» - MHAMKATOP BKJIIOYEH (CUHUIN), U1 yCTPOMCTBA BKIIIOUEHO NMUTAHUE.
WNHukaTop BBIKIIIOYEH €CIIM MUTAaHUE OTKIIFOUEHO.

— «(NMEA» — unaukarop Muraetr (KedTblil) KaXIbli pa3, koraa oT npuemHuka GNSS

npuxoauT naker NMEA.

He muraer — npuemuuk He nonyyaet naker NMEA.

— «ABTOHOM» — 3ape3epBUPOBAHO AJis Oyayliero GyHKIHMOHajIA.

— «GNSS» — BKIIIOUEH 3€JICHBIN HHIUKATOP, KOT/1a HAaBUTAIIMOHHAS 3a/1a4a pelieHa.
BxiroueH kpacHbIil HHAMKATOp — HABUTAIIMOHHAA 33/1a4a HE PEIleHA.

Hudposoe Tabmo — oroOpaxkaer Bpems B (dopmare [UU:MM:CC] (GMT (Bpems Ilo
['punBHuY)).

Ecam na tabdno Bce nynu [00:00:00], To 3HaYUT BHYTpEeHHUN CODT €11e He CHHXPOHU3UPOBAH C
PPS.

Pazpém mwmranus (9...36) B mpenHasHadyeH I TMOJKIIOYECHHS] TOCTOSHHOTO TIUTAHUS B
npenenax 9...36 B.

Pazvem «NMEA» ipegnaznauen 1 BeiBoga naketoB NMEA (3apezepBupoBaHo 111 Oy IyIiero
¢byHKIMOHATA).

Pazvemsbl «Ethernet0», «Ethernetl» npegHazHaueHbl AJ1s1 BKIIOYECHHS CEpBEpPA B JOKAIbHYIO
cetb Ethernet u cuaxponuzanun knueHToB 4epes NTP. Muarepdeiic Ethernet — 3To ocHOBHOI pabouwii
unrepdeiic CTB-01(DIN).

Pa3béM «AHTeHHa» npenHa3HaueH A nogkiaodeHus anteHssl [HCC GPS.

Pazném «PPS» npeanaznaven aiis BerxogHoro curHana 1PPS - cexynanas metka.

Pazpém «RS232 Debug» npenHasHaueH Uil JIOKaJbHOTO KOH(GUTYPHPOBAHHS CEpBepa 4yepes
nocJeIoBaTeNbHbIN nHTepdeiic ctanmapra RS-232.

Pazsém «USB» 3ape3epBupoBaH ais Oyaymux 3agau.

Knomka copoca 110 3aBockux Hactpoek ajs ycrpoiictea CTB-01 (DIN) ¢ peBusueii kopryca P2
(c oOpaTHOIi CTOPOHBI YCTPOKCTBA) (PUCYHOK 2.3).
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Knonka
cbpoca

Pucynox 2.3. 3aauss nanesns 6soka ynpasiaenus CTB-01 (DIN)
¢ peBusuei kopmyca P2.

1.4 YceranoBKa U MOAKJIIOUEHHE

1.4.1 Monmasic u oemonmadsic

K MoHTaxy, Halagke ¥ TEXHUYECKOMY OOCITYKMBAaHUIO CEpBEpa JAOMYCKAIOTCS JIUIIA, UMEIOIIIe
KBAJTM(HUKAIIMOHHYIO TPYIITY IO JIEKTPOOE30MaCHOCTH HE HIKE TPEThel, MpolIeIe Kypc 00yueHHs
Y TIOJTyYMBIIUE COOTBETCTBYIOIIEE Y OCTOBEPEHNUE.

MoHTax cepBepa IODKEH NPOM3BOAMTHCA B IOMEUICHHMSX NPOMBIIUIEHHBIX NPEINPUITHM,
UMEIoIMX arMocdepy, HE COAEPXKALIYI0 XHMHUYECKH AaKTHUBHBIX UM arpecCUBHBIX IapoB U
TOKOIIPOBOIALIEH MBUTH, C COJIEP>KaHUEM IbLIN He OoJiee 3 MI/M, B MECTax, 3aIlUIICHHBIX OT MPSIMOTO
MOMa/laHusl COJIHEYHBIX Jyuyell, BoJAbl. THUIMMYHBIM SIBISETCS pa3MEIIeHUE CepBepa B OTAINIMBAEMOM
MOMEIICHUH B CIIEUATFHOM IIKady.

Kopnyc cepBepa npennaznauen /uis ycranoBku Ha DIN-peiiky B cnenmansHom mikady. [locne
YCTQHOBKH cepBepa K HEMY MOJBOJAT KaOeau BHEUIHMX MOJKIIOueHHH. MOHTax NMpoBOAOB Kabemneil
OCYIIECTBIISIETCS] BUHTOBBIMH 32KHMaMH.

MounTax anteHHsl ['HCC mpou3BOAsT Ha yJauIle C yY4€TOM TOr0, 4TOOBI B TOUKE KPETJICHHUS
aHTEHHBI o0ecreYnBaiach BUIUMOCTh HEOOCBOIa ¢ YIiioM 0030pa He MeHee 120 rpasycoB «OTKPBITOE)
Hebo. He crnenyer ycraHaBnuBaTh aHTEHHY B CTBOPE IJIaBHOTO JIEMIECTKA APYTUX MEPEIAIONINX aHTEHH.
PaccrosHue 10 6mkaiyxX npeIMeToB B BepXHel noiycdepe 10KHO ObITh He MeHee 0,5 M.

Bona ¢ kpoBiaM He JOJKHA CTEKaTh Ha aHTEHHY M Kabenu. [locie MOAKITIOYEHUS] K aHTEHHE
Kabesi, FepMeTH3UPYITE CTHIKU Pa3beMOB BOJIOCTOMKUMH My(TaMu MM KJIEHKOM JICHTOM.

AHTeHHa [OJKHA YCTAHaBIMBAaThCS B 30HE 3alIUThl MOJIHMEOTBOJA M HUMETh BHEIIHUI
Ipo30pa3psiIHUK.

3azemyieHUE TPpO30pa3psiAHUKA CIEAyeT BBINOJHATH OTACIBHOM, H30JMPOBAHHOM OT
MOJIHUEOTBO/1a, MEJTHOM IIMHOW ceyeHrneM He meHee 4 kB.MM. Cxema pa3MenieHUs] aHTEHHBI TTOKa3aHa
Ha pucyHke 3.1

B cxemy mexnay rpozopazpsaHukoM u npueMHukoM CTB-01 pekomeHayeTcs ycTaHaBIWBaTh
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yeunurenb ' HCC curnanos. He BXOAMT B CTAaHAAPTHYIO NOCTABKY.

OH npenHazHaueH ais ycuseHus: npuaumaemoro anteHHaMu ['HCC HaBUTanimoHHOTo curHaia
B aHTEHHBIX TpakTax OOJBINON JAJIUHBI B AuarnazoHe 9actoT padotel cuctem GPS, 'NTTIOHACC, Galileo
u BeiDou.

[Tpu noaxmouennn ycunurenst HCC-curnana kaGenb 0T aHTEHHBI TOACOSIUHSAETCS K Pa3bEMy
«IN», a kabenb ot mpuemuuka CTB-01 — k pazsémy «OUT».

~ ~
~ ™~
e .
pd ~
30Ha 3aWumsl 3oHa 3awumsl
- mMonHueomBoda monHueomBoda .
- 200 ™
e ™~
~ "omkpsimoe” .
-~ Hedo ™~
~
He MeHee 0,5 m do I
dnuxaliwux odbekmob ™~
Aumennsil kadens | Tposopaspsduuk
Brok unpaBnesus CTB-01 [ g,
e
e
&
™ WuHa
3a3eMneHus L kB, Mm.
Pucynok 3.1.1 Cxema pa3MelnieHnst aHTEHHBI U TPO30pa3psTHHUKA.
/ \
- ~
e ~
pd ™~
7 o~
- 3oHa 3awumsl 3oHa 3awumsl ~
e MonHueomBoda MonHueomBoda .
- 200 >
e ™~
e “omkpeimoe” ™~
; ~ Hedo ™~
. -
He meHee 0,5m do
Bnuxadwux odbekmoB ~ ™~

AnmenHLID Kadens Ipo3opa3psdHuk

Yeunumens MHCC

4

Baok ynpaBaeHus CTB-01

e Wuna

3a3eMneHus & kb. mm.

Pucynok 3.1.2 Cxema pa3merieHust aHTeHHbI, rpo3opazpsaauuka u yeunurens [ HCC (onuuoHanbsHO).
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CxeMa coefiHEHUS y3JI0B MPEJCTaBIeHA HA PUCYHKE 3.2.

AHTEHHA

3a3eMIITIOI HE
kabenb

I'po30paszpAaHEK B
Kpommrefin

7N KaGens %.7 KaGens
C @ ] TNC /P AHTEHHBIH ﬂ:ml: L ]@ AHTCHHBIH
Xomyt <
N-THI I

N-THI
C 8 |
Pesmu
AsToHOM gﬂ:ﬁ}wo"pﬂgm ‘
@.@’ﬂ

USE  ETHERNET

FQ0%E2000

RS 232 fisn)

Pucynok 3.2.1.1 Cxema coenunenus y3i10B CTB-01 (DIN) ¢ pesusueii kopiyca P1 ¢

Ipo30pa3psIHUKOM.

3azeMIISIOIIHH
Kabeln

Antenna GPS.P l

I'pozopaspsanHuk

Kponmreiin T T

: @ NG N Klaﬁem, gfl— KaGens
Xomyt ﬂ\

AHTEHHBIH M JE— ]@ aHTEHHBIH
1

N-tun N-THIT N-tun
C H |

XomyT é

Awntenna

RS 232
Debug

O GNsS
QO Asronom

[NMEA

o]

ier

iDesmn

USB  ETHERNETO ETHERNET 1

ITuranue

Pucynok 3.2.1.2 Cxema coenunenus y3ioB CTB-01 (DIN) ¢ peBusueii kopryca P2 ¢
TPO30Pa3PsTHUKOM.
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Amnrenna GPS.P

Yeunurens

L

N-Tun

Kponmreiin 7N
e Kabens

- AHTEHHBII
-

H |

XoMmyT Kabens I'po3opaspsaaHuk
AHTEHHBIH N-722Q

-

: N <
I~ Xowmyr N-tHn e

n

GNSS

OUT [1p Q

N-tun

Kabens
AHTEHHBLIT

Ha

Brixoanoii
curnan PPS

O Pesam
O Asrosom

CTB-01

Cepaep Toanors spewein

FHCC
s
[o]
Thrr

febesmn

USE__ETHERNET

RS 232 fiso)

Murtanue

(9-36) B

Pucynok 3.2.2.1 Cxema coenunenus y3ios CTB-01 (DIN) pesusueii kopmyca P1 ¢ rpo3opa3psaHukoM u
ycunuteneMm HCC (onuuoHansHo).

Yeunuarens
Awntenna GPS.P e
% o] IN  OUT[mo é
I
I N-run N-tun
Kponmrreiin T~
TNC Kabenn
. AHTCHHBII
( - Kabens
: X AHTEHHBIA
o Kabens
AHTEHHELI I"posopaspsianmi
N-722Q
— o=
-
( : L) K
B -THIL
XomyT N-THn
3 s CTBOL RS232
o Debug

idbesn

USH __ FTHESNETG ETHERNET |

[Turanne

Pucynok 3.2.2.2 Cxema coequnenus y3nos CTB-01 (DIN) ¢ peBusueit kopmyca P2 ¢ rpozopa3psaHukom

u ycmwmreneM [ HCC (onmuoHanbpHO).

KpoHnmreitn rpo3opaspsaHiKka KpenuTCs PU MOMOIIH caMope3a, 00JTa Wik XoMyTa. PUcyHok

3.3. KpoHILITeiH aHTEHHBI KpenuTcs ¢ NoMOIb U-00pa3sHbIX XOMYTOB U MOXKET 3aKPEIUIATHLCS HA
Yy

TpyOe muameTrpom oT 20 mo 27mm (3/4”). BapuaHThl KperieHUs] aHTEHHBI MPEJCTaBIEHBl HA PUCYHKE

3.4.
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Pucynok 3.4 Kperuienre aHTEHHBI.

1.4.2 Iloozomoexa k pabome

CepBep MOITHOCTBIO FOTOB K HCIOJIB30BAHUIO 110 HA3HAYEHMIO IO 3aBEPUICHUHM MOHTa)KHBIX H
MyCKOHAJIAJ0YHbIX PadoOT.

MoHTaXHblE M MYCKOHAJAJOuYHble pabdOThl MOTYT HPOU3BOAUTHCS MPEICTABUTEIIMU
MPEANPUATUA-U3TOTOBUTENS, YIOJIHOMOUYEHHBIMA CEPBUCHBIMU LEHTPAMH W IPEACTABUTEIIMU
3aka3zyuka, IpoIIEeIIMMHU TOATOTOBKY Ha NMPEANPUSTUN-U3TOTOBUTEIIE.

IIpu BHELIHEM OCMOTpE CEpBEpa CIIEAYET IPOBEPUTH:

e kommaekTHOCTh CTB-01 B cooTBeTCTBHYU € POPMYIIIPOM (ITACHIOPTOM);

OTCYTCTBHE BUJIMMbIX MEXaHUUYECKUX MOBPEXKICHUMN;

YUCTOTY THE3[], PAa3bEMOB U KJIEMM,;

COCTOSTHUE COEIMHUTEbHBIX MPOBOJIOB, Kabemeil, MepexoIHUKOB;
COCTOSTHUS JITAKOKPACOUYHBIX OKPBITHI U YETKOCTh MapKHUPOBOK;

1.5 PadoTta c cepBepom
1.5.1 Oowue ceeoenusn

Cepsep coepkuT B cebe BCTpOEHHOE NMPOrpaMMHOE 00ecriedeHrne Ha OCHOBE ITPOrPaMMHOTO
cemeiictBa Linux. /[ns koHpuryprupoBanus ycTpoiicTBa 1OCTyIHO J1Ba uHTepderica:

1. Yepes nuieByto naHemb.

2. Yepe3s WEB-unTepdeiic HacTpoiiku 1 yrpaBiaeHUSI.

[TonHas HacTpoiika Bo3MOkHA ToNbKO uepe3 WEB-unTepdeiic.
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NTP cepep (CTB-01) He umeet ycraHoBku yacoBoro mosica. NTP cepsep (CTB-01)
paznaet Bpemst no UTC+O(GMT).

YacoBoil nosic HacTpauBaeTcsl Ha 00opynoBaHuu NTP-kiueHTa, TONbKO B 3TOM cllydae
TapaHTHPYETCsl KOPPEKTHASI CHHXPOHH3AIIHSI BDEMEHH.

1.5.2 Kondghuzypuposanue uepez WEB-cepsep
1.5.2.1. Bxoo ¢ WEB-unmepdeiic

[To yMomyaHuio ycTpOHCTBO HACTPOEHO HA CIEIYIOIINE CeTEeBbIe HACTPONKHU sl UHTepdeiica
ethO:

> 1P 192.168.1.136
» MASK 255.255.255.0
» GTWAY 192.168.1.1

YroOs1 Boiitu B Web-unrtepdeiic CTB-01 HyXHO OTKpBITH Opay3ep U B aApECHOMN CTpOKe HabpaTh
IP-anpec CTB-01. B pe3ynsraTe oTKpoercs IiiaBHas crpanuna Web-untepdeiica, n3o0pakeHHas Ha
pucyHke 4.

stv

CEPBEP TOYHOIO BPEMEHW CTB-01

CTB-01 - Ba30BbIt KOMNOHEHT CUHXPOHU3ALMWA BpEMEHW

— CTB-01 umeet CEPTUDIKIKAT 00 yTRepaeHUM TUNA CPEACTE 3MEPEHUA.
Pa3paboTtaH 1 npon3eoauTcA B Poccun
I ?/nux OfecneynBaeT CUHXPOHU3ALNK BPEMEH Yepes npotokonsl NTP, SNTP
OTtaen npopax

Poccua, r. Mockea, MKALL, BusHec ueHTp MpuHeya, 17 Ten.: 8-800-775-19-75
Kopnyc., ogp. 21-28. email: sales@icbcom.ru
Ten.: 8 (495) 249-03-37

Tex.nogaepxka:

Ten.: 8-800-775-19-75

email- support@icbcom ru

Cep.Ne: 20250029
Bepcua MNO: 3.06.03.04
Pucynok 4 — I'naBHas crpanuia Web-unrtepdeiica CTB-01.

Bxox B uaTepdEiic MOKET OBITH OCYIIIECTBIICH JTUOO C TIpaBaMHu aIMUHHUCTPATOPA, THOO C TpaBaMu
nosib3oBarens. [Ipu 3Tom mpaBa aIMUHUCTPATOpPA TO3BOJISIOT, KaK MpocMaTpuBath HacTpoiiku CTB-01,
TaK ¥ M3MEHATH UX. [IpaBa e MmoJib30BaTelNs TIO3BOJISIOT TOJIBKO MPOCMATPHBATH HACTPOUKH.

Haxwmute Ha KHOTIKY «BX0a», pacrnonoKeHHYI0 B IPaBOM BEPXHEM YTIIy TJIaBHOW CTPaHUIIBI, B
pesynbpTaTe OTKpoeTcs ¢gopma aBTopm3anuu. Kuomka «Bxom» m3obpaxkeHa Ha pucyHke 5, (popma
aBTOpHU3AIIUU — Ha PUCYHKE 0.

Pucynok 5 — Knonka Bxoz.
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Pucynox 6 — ®opma aBTOpu3aIiy.

W3HavanpHO CyHIECTBYET TOIBKO OJIUH MOJIB30BATENb — «ATMHUHHCTPATOPY.

[To ymoyaHuIO JaHHBIE OIB30BATENS «AAMUHKCTpaTOp»: Jlornn —admin, [Taposs —admin.
[Monp30BaTesnelr MOXKHO 100aBUTh Ha BKIIaake «Adminy.

[Tpu 3akpeiTuu cTpanuisl Bed-unTepdeiica CTB nmporcxoauT BEIXOA U3 aKKayHTA.

Ecinu maposib BBEIEH BEpHO, TO B BEPXHEM JIEBOM YyINIy B CTPOKE HABUIAMM CTaHYT
JIOCTYIIHBIMU ITyHKTBl MEHIO, KaK M300pa)k€HO HAa PUCYHKE /, a B BEPXHEM IIPABOM YTy KHOIIKA
«BXxoa» U3MEHUTCA Ha KHONKY «BBIX0m», U PAIOM NOSBUTCA UM I0Jb30BATEId, MOJ KOTOPHIM
OCYILIECTBJIEH BXOJI, KaK U300pa’keHO Ha pUCyHKe 8.

STV NTP PTP0 GNSS Cete ypHansl Admin

PucyHnok 7 — MeHro HaBUranuu.

admin

Pucynox 8 — Knomka Berxog.

Z[J'ISI BbIXOJa UJIN [JId CMCHBI ITI0JIb30BATCIISI HAJKMHUTC HAa KHOIIKY «BbIxX0m».

Ecnu ObuT OCyIIiecTBICH BXOI, TO MEHIO HAaBHUTAIMH OYIET COJepKATh CIAYIONIHE OIS

— NTP — nactpoiiku u uadopmarus 06 NTP;

— PTP — nacrpoiiku u uadopmarus o6 PTP;

— GNSS — nacrpotiku u nHbopMmarwms o npuemuuke curHanos ['HCC;

— Cerb — ceTeBble HACTPOUKH;

— JKypHaabl — cucremHblii )xypHan, xypHai GNSS;

— Admin — HacTpOHKHM y4EeTHBIX 3aNUCEH, yIPABIEHUE CITy)KOAMH ¥ OOHOBIIEHHE TIPOrPAMMHOTO
obecneuenust CTB-01.

PaccMoTpuM Kakplii MyHKT MEHIO MOJIPOOHO.
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15.2.2. Ilynkm menrwo NTP

[Tpu BEIOOpE myHKTa MeHI0O NTP oTkpoeTcst 0kHO, Kak n300pakeHO Ha pucyHke 9.
B neBoii yactu okHa oTOOpaXkeHbl Tekyliee coctosiHue qeMona NTP U criucok MmogKiI0YeHHbBIX

KIIMCHTOB.

CocTtoAanue gemoHa NTP

Ceoiictea NTP:

browser time
Error 1PPS
NTP timestamp
Reference ID
Stratum

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

Root delay

Root dispersion :
Update interval :

Leap status
Name/IP Address

1PPS
NMEA lock

¢ Jul 24 2826 15:18:38 GQMT+2488
: -0.8000623081

: 2826-87-24 11:18:31

1 31585053 (1PPS)

H

: Fri Jul 24 11:17:41 2826

! 9.000000121 seconds slow of MTP time
: -0.809008986 seconds

: B.888675982 seconds

: 42,212 ppm slow

: -8.881 ppm

: 8.812 ppm

: B.0082008081 seconds

3.088858575 seconds
32.8@ seconds

: Normal
NP MR Span Frequency Freq Skew Offset 5td Dev

16 11 685 -@.8al

e 4 77 +1252.577 2167.426

{hwtimestamp eth@}

{allow 192.168.1.8/24}

{allow 192.168.63.8/24}
{refclock PPS /fdev/pps2 lock MMEA
refid 1PP5 prefer trust poll 5
precizion le-7 offset 0.892006
filter 256}

{refclock SHM & refid NMEA
precizion le-1 offset 8.38 delay
@.2 noselect}

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

Cnuncok knueHTtoe NTP

Hostname

192.168.63.225

NTP Drop Int IntlL Last

51 B 18 - 1

g

Pucynok 9 — OkHO HacTpoek NTP.

HacTpoiku NTP

[octyn kK NTP

Restart NTP

B none «Cocrosinue nemona N'TP» oToOpaskeHbI ciieytonme napameTphl:
— Error PPS — paznumna Mexmy HauaaoM CEKyH/IBl CHCTEMHBIX YacOB M IMPHUXOJAOM

¢dponTa curnana 1PPS;

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

— Reference ID — naenTudukaTop NCTOUHNKA CHHXPOHU3AIIHY;

— Stratum — kon4ecTBO MEePeX010B K CEPBEPY € YCTaHOBIEHHBIMH 3TAJIOHHBIMH YacaMH;
— Ref time — Bpewms no ['puHBHYY, B KOTOpOE OBLIO BBHITIOIHEHO MOCIEIHEE U3MEPEHHE U3

9TAJIOHHOI'O NCTOYHUKA,

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

Last offset — pacueTHOE cMeleHHE TOCTEAHET0 OOHOBICHHS YacOB;

— RMS offset — nonrocpounoe cpenHee apuPpMeTHIECKOES 3HAUCHHST CMEIIIEHUS;
— Frequency — gacrora, Ha KOTOPO# Yackl CUCTEMBI OyIyT paboTaTh HEMPABUIHHO, €CITH

xpoHorpad He nmpoBeaeT Koppekiuio. OHa BEIpaKeHa B ppm — 9/M (JacTel Ha MUJUIUOH );

— Residual freq — ocrarounas 4acToTa yKa3blBaeT Ha Pa3HHUILY MEKIY U3MEPCHUSIMH OT

OMMOPHOI'0 UCTOYHUKA U HCHOHBByCMOﬁ B HACTOAIICC BPEMsL LIa.CTOTOI\/JI;

— Skew — pacueTHast IOIPEIIHOCTD, CBSI3aHHAS C TIOTPEITHOCTHIO YaCTOTHI;
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— Root delay — cymmapnas 3aiepskka ceTeBoro myTH K cepBepy;
— Leap status — craryc ckauka (I3MEHEHHs) BDEMEHH, KOTOPBII MOXKET UMETh OJTHO W3
CIEAYIOIUX 3HAUECHUM:

— «Normal» — 03Ha4aeT HOpMAJIbHYIO KOPPEKTUPOBKY BPEMEHHU;

— «Insert second» — o3HauaeT, YTO MPOU3BEACHA KOPPEKTUPOBKA BPEMEHU JOOABICHHEM
JIOTIOJIHUTEILHOM CEKYH/bI B MTOCJIECIHIOI0 MUHYTY TEKYILIETO MECSIIa;

— «Delete second» — 03Ha4aeT, 4TO NMPOU3BEJCHA KOPPEKTUPOBKA BPEMEHH yAAJICHUEM
JIOTIOJTHUTEILHON CEeKYH/IbI U3 MOCIEAHEN MUHYTHI TEKYIIETO MECSIA;

— «Not synchronised» — o3Ha4aer, 4To cepBep B JaHHBII MOMEHT BPEMEHU HE
CUHXPOHHU3UPOBAH.

Hanee B none Huwxe «Cnucok kaneHToB NTP» yka3aH ciicOK MOAKIIFOUEHHBIX KJIMEHTOB.

B nmnone 3amuceiBaroTCS TOJNBKO KIMEHTHl C YCHEIIHO YCTAHOBJIEHHBIM CTAOMIIbHBIM
coenquHenueM ¢ CTB-01. KpaTkoBpeMeHHbIE CeaHChl CHHXPOHU3alluu He yuuThiBatoTcs. Ha crpanuie
NyHKTa MeHIO «ZKypHa», rie 0ToOpakeHbl CHCTEMHBIE JIOTH, uMeromasics napopmamus nmo NTP
KJIIMEHTaM He 0ToOpa)xaeTcsl.

B none «Cnucok kianentoB NTP» oroOpaxkeHsl crieayronue napaMmeTps:

— Hostname — IP-agpec winm ums NTP-kiameHta, ¢ KOTOpPBIM CEpBEp IMbITAETCA
CUHXPOHHU3UPOBATHCS;

— NTP — xomuuectBo nonyuennbix NTP-nakeTos;

— Drop — komuuecTBo motepsHHbIX (dropped) makeToB nmpu oomeHe ¢ cepBepom. [lepBoe
3HaueHue — 00IlIee YUCIIO TOTEPSHHBIX IaKETOB;

— Int— unTepBan (B ceKyHax) MEXIy MOCIEIHUMH 3alIpOCaMU K CEPBEPY;

— IntL — mocneanuit pakTHUECKU MCIIOIB30BaHHBIM HHTEPBAJ MEXY 3allPOCAMU;

— Last — BpeMs B CeKyHIax ¢ MOMEHTA MOCJIEHEro YCIEIHOro OTBETa OT CepBepa;

— Cmd — KoNUYEeCTBO OTIPABICHHBIX KOMaH/]I HJIH 3alPOCOB K CEPBEPY.

— Drop (mHOBTOPHO) — MOBTOpPHOE OTOOpa)K€HHE CTATUCTUKU MOTEPb. YTOYHEHHUE I10
IpyroMy THUIy OTOpachlBaHMsI NAKEeTOB (HampuMep, H3-3a HECOOTBETCTBUS BPEMEHHU WU
ayTeHTH(UKALINN).

— Int (MOBTOPHO) — TMOBTOpPHOE OTOOpakeHHE HHTEpBajga. MOXXET OTHOCHTBCA K
BHYTpeHHeMy Taiimepy aemona NTP.

— Last (moBTOpHO) — BpeMs MMOCJIETHETO COOBITHS;

B npaBoii yactu okHa oToOpaxeHs! cBoricTBa NTP u kHonku ynpaienust HacTpoiikamu NTP.

B none «CsoiictBa NTP» otobpaxens! Bce Tekyuue HacTpoiku NTP.

Jnst 3a1aHusl HACTPOEK HEOOX0JMMO HaxkaTh Ha KHOMIKY «Hactpoiiku NTP».

OTkpoercss OKHO ayTeHTH(UKauuu mnojb3oBarens (pucyHok 10), B KOTOPOM HEOOXOIUMO
BBECTU JAHHBIE YUETHOM 3aIIMCH: JIOTUH U NIapOJIb U HA)KaTh HA KHOMKY «Jlanee».

Hactpoiku NTP X

AOMWHACTpaTOp [ ]

[Mapons [
ol

Pucynok 10 — OkHO ayTeHTU(DHUKALMN TTOJIH30BATES.

OTKpoOeTCsl OKHO, ITOKa3aHHOE Ha pUCyHKe 11.
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HacTtpoiku NTP X

OCHOBHOM UCTOYHWK BPEMEHKN

GNSS ~

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

Conor Jf oo

Pucynok 11 — Oxno «Hactpoiiku NTP».

JloCTynHBI Clieayronme HaCTPOMKU:

1. OcHOBHOIi MCTOYHMK BpeMEHU
[To3BomsieT BEIOpaTh UCTOYHUK CUHXPOHHU3AIMHA BPEMEHHU:

—  GNSS (Pexomenoyemotit pexrcum 015 6016WIUHCIGA CUCHAPUEE IKCNILYAMAYU).
CuHXpOHU3aIUsl OT TJOOATBHBIX HABUTAIMOHHBIX CIYTHUKOBBIX cucTeM. [Ipm
BPEMEHHOM IPOMAJaHUK CUTHAJIOB OT CITyTHHKOB, CHHXPOHH3AIHS TPOJI0JDKACTCS
OT BHYTPEHHETO OMOPHOTO T€HEepaTopa;

— RTC+1PPS (Aémonomnsiit pesxcum). Pexum CHHXpOHHU3AMHM OT TEeHEpaTopa
OCXO c ucnionpzoBanueM curraia 1PPS. Mcnonb3yercs, korja HeT Ka4eCTBEHHOTO
npreMa CUTHAJIa CITyTHUKOBBIX CUCTEM.

[Tpu BBIOOpE MaHHOTO MCTOYHHMKA CTAHOBUTCS JocTyreH mapametp «SIpyc NTP»
(Stratum) (pucynok 12). laHHBIA mapameTp OIpeENeNseT YPOBEHb MPHOPUTETA
(aBTOPUTETHOCTH) yCTPOUCTBA KaK MCTOYHHKA BpeMeHHU B ceTd. Ha3HaueHHe: yem
MeHBIIIE YKCIIO, TEM BbIIIE IPUOPHUTET JAHHOTO cepBepa sl IPYTHX YCTPOHCTB.

— OtcyrerByeT. Pexkxum paboThel 6€3 OCHOBHOTO MCTOYHMKA CUHXpoHM3armu — GNSS.
Ucnone3yercs npu Hannuuu BHEMHUX NTP-cepBepoB i CHHXpOHU3AIUH OT HUX.

Hactpoiikm NTP X

OCHOBHOW UCTOYHWUK BPEMEHM

l RTC+GEN v l
HApyc NTP
2 - |

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

(s I oo

Pucynox 12 — Bei6bop RTC+GEN kak 0cHOBHO# HCTOYHUK BPEMEHH.

B Tabmuue 3 nmpuBeneHa mHGOpManus MO PEKOMEHAYEMBIM HACTpOWKaM M HCTOYHHKAM
CUHXPOHHU3ALUU BPEMEHU B PA3JIMYHBIX YCIOBUAX DKCILTyaTalluu.
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Tabnuma 3. Pekomenryemast KoHpuryparus

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

2. I[OHOJIHI/ITQJII)HBIC HCTOYHHUKHU CUHXPOHU3AIIUU NTP (Hmm[ee moJie mocJjie Ha3BaHUuA
OCHOBHOI'0O HCTOYHHKA BpeMe}m)
Bo3MOKHEI CJICAyrOomue BapuaHTbl HCTOYHHUKOB:

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

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

— P€er — B OTIMYHEC OT «SEIVEIN» MO3BOISICT YCTAHABIMBATh CHMMETPHUYHYIO CBS3b.

IIpu HaXkaTUM JIEBOI KHOIIKOW MBI IO JOI. ICTOYHUKY HMJIM HA MEPBYIO IYCTYIO CTPOUKY B
JIAHHOM TI0JIe, 0TOOPA3sITCSl HACTPONKH JIOTOTHUTEIBHBIX HCTOYHUKOB CHHXPOHU3AUH (pHUCYHOK 13).

Hactpoiiku NTP

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

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

=

Active Mode NTP host xleave iburst

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

Pucynox 13 — HacTpoiiku 1OTOJHUTENBHBIX HCTOYHUKOB CHHXpoHM3anuu NTP.

OrnucaHue HaCTPOeK:
— Active — akTHBHPYET UCIIOJIb30BAHUE JTAHHOTO HCTOYHUKA CHHXPOHH3AIINH;
— Mode - BeIOOp BapuaHTa HCTOYHHKA (CM. BBIIIIE);

— NTP host — agpec ucTOYHHKA CHHXPOHU3AIINH;

Jlnst coxpaHeHHUs1 HACTPOeK HEOOX0IMMO Ha)KaTh Ha KHOTIKY «COXpaHUTBY.
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[Tpu Haxxatnu Ha KHOMIKY «[IpMMeHUuTBY, MapaMeTpsl OyayT coxpaHeHbI B ycTporictBe CTB-
01, nemor GNSS Oyner nepe3amyleH, ¥ TaHHbIC U3MEHEHUS Oy TyT MPUMEHECHBI.

Jlnst 3amanmst HacTpoek noctymna K NTP HeoOxonumo Haxkath Ha KHONKY «ocTtym k NTP».
OTKpoeTcs OKHO ayTeHTU(UKALUU MOJb30BaTeist (PUCYHOK 14), B KOTOPOM HEOOXOIMMO BBECTHU
JTAaHHbIE YYETHOH 3alMCH: JIOTUH M MApoJib M HaXaTh Ha KHONIKY «Jlasee».

Hoctyn Kk NTP X

AOMUHWUCTPaTOp [ ]

Mapons

m

Pucynok 14 — OxHO ayTeHTU(UKALUH [10JIb30BATEIS.

OTKpoercst OKHO, TOKa3aHHOE Ha pUCYHKe 15.

Hoctyn Kk NTP X

HacTpoikn goctyna

Cnucok gocTyna
allow 192.168.1.8/24

NTP gocTyn no knsdy

Pucynok 15 — Okno Hactpoek goctyna k NTP.

[To ymMo4aHUIO KJIMEHTaM M3 TIOJICETEH, SIBHO HE TPOMKMCAHHBIM B 3TOH HACTPOMKeE, J0CTyIa
HET.

Jlns no0aBieHHs MOJACETH HEOOXOAMMO HaxkaTh KHONKY «Joctym». OTKpOETCs CIHUCOK
noctyna (pUcyHok 16).
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HocTtyn Kk NTP X

Cnucok goctyna

allow 192.168.1.0/24 *

0 22

Pucynok 16 — Cnimcok mocrymna.

Jnst  nobaBiieHWsT HOBOM TOACETH HEOOXOOUMO HaXaTh KHONKY «J/lo6aButh». B
OTKPBIBIIEMCS OKHE BBECTH aJpec HOBOM MOJCETH, BHIOpaTh IHapamerp, W HaXkaTb Ha KHOIKY
«J106aBuTH» (prCcyHOK 17).

Taxke MOKHO yAaJsTh MOJCETH, BHIOpAB paHee NOOABIEHHYIO MOJCETh M Ha)XaB KHOIKY
«Y IaIuTLY.

Hpumeuanue: Ilpu 3ad0anuu adpeca noocemu HeoOX00UMO yKa3zamv MACKYy noocemu 6
dopmame CIDR uepes cumeon «/» (Hanpumep: 192.168.1.0/24).

Hoctyn Kk NTP X

[NobaenTs NoaceTs

MoaceTk:

192.168.1.0/24 ]

Allow v

Allow

| onora | pocaom. |

Pucynok 17 — Jlo6aBnenue noaceTH.

[Mapametp «allow» paspemiaer moctyn u3 3aganHoi noacetu. [lapamerp «denyy» 3amperiaer
JIOCTYT U3 3aJJaHHOM MOJICETH.

[Mocrne storo nojcets nosiutcs B nosie «Hacrpoiiku goctyma» (cM. pucyHok 15).

Taxxe MoxHO HacTpouTh focTym K NTP mo kimtouy, HaxkaB Ha KHOTIKY «Kumoum». OTkpoeTcs
OKHO, TIOKa3aHHOe Ha pucyHKe 18.
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Hoctyn K NTP X

HocTtyH K NTP no kniody

MaoeHTudukatop Knoua:

ASCII ~

Maponk:

o=

Pucynok 18 — Hacrtpoiiku nocryna k NTP mo kmrouy.

[To3BonsieT KiMeHTaM O€30IMMacHO IMOJIy4aTh METKH BPEMEHH, HE OIAacasiCh MX MOJIMEHBI 0
NyTU CIlelOoBaHMs NakeToB. [ 3Toro 3amaercs mapa MACHTH(PHUKATOP KIOYa - MApoJib, KOTOPBIN
UCIIOJIB3YIOT KIIMEHTHI, BBIOpaTh popmat nanubix (HEX wau ASCII) u Haxats KHONIKY «/[00aBHTbY.

Jliia ynaneHus Kiro4a BEIOpaTh HYKHBINA KITIOY U HAXKATh KHOIKY «Y 1aJHTb.

Jlist cOXpaHEHUsl BBEJICHHBIX JIAHHBIX HEOOXOAMMO HaXKaTh HAa KHOMKY «/100aBHTHY.

[Tpu naxaruu Ha kHONKy «Restart NTP» npoucxonut nepesarpyska, NTP-cepBuc Oyner
repe3anyuieH ¢ TEKYIUMH €ro napameTpaMu.
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1.5.2.3. Ilynkm menro PTP

Bo Bkianke Admin nipu Beidoope myHkra MeHto PTP oTkpoercsi okHO 6a30BBIX HACTPOCK
IPOTOKOJIA.

Mpen. HacTpolikn PTP X
WHTepdenc eth0
TpaHcnopt 8023 v
INpodunn
WuTepdeic eth1
Tun Bbikn. ~

Tpancnopt IPvd

[Npodunu

m

Pucynox 19 — OxHo npeaBaputenbHbIX HacTpoek PTP.

g
3

B otkpriBIemMcs okHe (pucyHOK 19) HeoOXx0aMMO 3a1aTh OCHOBHEIE TapameTpsl padboTsl PTP:
— MWHurepdeiic: BoiOepuTe ceTeBoil nHTepdeiic, yepe3 KoTopslii Oyaer padorats PTP.

— Poub (Tum): Bei6epute Master (eciu ycTpoiicTBO SIBIISIETCS HCTOYHUKOM BPEMEHH) WIIN

Slave (ecru ycTpOHCTBO CHHXPOHHU3UPYETCS OT APYTOr0 UCTOYHHUKA).
— TpancnopTt: BeIOCpPHUTE YPOBEHB NEPEAAYH TAKETOB:
o IPv4 — cereBoii ypoBeHb.
o 802.3 — xaHaIbHBINA YPOBEHB.
[Mocne Haxmute «IIpUMEHHTB)», YTOOBI COXPAHUTH Oa30BbIC MTAPAMETPHI.

CTB-01 noanepxuBaeT CTaHAApTHl TEIEKOMMYHHUKAIIMOHHON cuHXpoHu3anuu. [Ipu HaxxaTnn
KHOTIKH «[Ipodwiiny B OKHE HACTPOEK, BBIMAAAET CIIMCOK MPOodUIeii, KOTOphie BO3MOXHO JT00aBUTH U
oTpeaakTupoBats (pucyHok 20).

Mpean. HacTpoiikn PTP X
G.8265.1 -
G.8275.2
ICBCOMVZG
MCWILLVZG .

FRTR TP Wat = L

Pucynok 20 — OkHO co cirickoM nipodueit.

[Tpu Ha>xaTHH HA TPO(PUIH OTKPOETCA PeIaKTOp KOH(UTYpalmoHHOTO (haiina.
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Ilpumep koppexkmnoii konguzypayuu onsa npogpuna G.8275.2 noxkazan na pucynxe 21.

Mpen. HacTpolikn PTP X

Cekuma: global

dataset_comparison: l G.B275.x l
G.8275.defaultD S.localPriority: l 128 l
maxStepsRemoved: l 255 l
logAnnouncelnterval: l 0 l
serverOnly: l 0 l
G.8275.ponDS.localPriority: l 128 l
hybrid_e2e: l 1 l
inhibit_multicast_service: l 1 l
unicast_listen: l 1 l
unicast_req_duration: l 60 l
domainNumber: l 44 l

Cekuusa: unicast_master_table

table_id: [ 1 ]

logQuerylnterval: l 2 l

UDPv4: l 192.168.1.11 l

Cekuyus: ethO

unicast_master_table: l 1 l

o

Pucynok 21 — OkHO ¢ pegakTopoM KOHpUryparuii mpodurs.

Baxno: Hactpoiiku, npruMeHeHHbIe BO BKIajgke Admin, He 3allyCKalOT CHHXPOHU3ALUI0 AaBTOMAaTHYECKH.
[Tocne ux coxpaHeHuss HEOOXOAMMO MEPENUTH B COOTBETCTBYIOIIYIO BKIaAaKy PTP B rmaBHOM MeHIO BeO-
uHTepdeiica.

B untepoeiice Bknanku PTP oToGpaxaroTcs KapTOUKH Ui KaX10r0 HAaCTPOEHHOTO HHTepdeiica

(manmpumep, ptp0 (MASTER/802.3) wnu ptpl (SLAVE/IPv4)). [lns kaxxaoro unrepdeiica Heo6XoaumMo
3aJaTh MapaMeTpsbl, IpUBEACHHbIE B Ta0nuLe 4.
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Tabmua 4.

cepsuca PTP

ITapamerp Onucanne JlocTynHble 3HAaYeHHU S
Crangapt PTP, no
Mpoduan KOTOpoMy paboTaeT G.8265.1, G.8275.1, G.8275.2 u np.
uHTEepdEiic
E2E (End-to-End) — ckBo3HOE H3MEpEHHE
Cnioco6 n3MepeHus
Mexanuzm 3a1EpIKKH MOy 3aJI€PKKU;
3a/1ePKKH P2P (Peer-to-Peer) — nomepHoe nsmepenue
Aep Master u Slave ( ) p p
3aJIEP’KKH MEKIY COCETHUMHU Y3JIaMU
Two-Step — macTtep oTmpasiseT Sync u
otaensHoe Follow_Up ¢ TouHoii MeTko#i
Tun Pexxum oTnipaBku -
o BpEMEHM (PEKOMEHIYETCS);
CHHXPOHHU3ALUH cooOuienuit Sync
One-Step — mMeTka BpeMEHU BCTPaUBaeTCs
HENOCPEACTBEHHO B aKeT Sync
Py4Hoii — cepBuc 3amyckaeTcsi KHONKOW Start
Pexxum crapra PTP;
3anyck

ABTOMATHYECKHUI — CEPBUC CTAPTYET cpa3y
110CJI€ MPUMEHEHHS] HACTPOEK

Ha pucynke 22 noka3ana HacTpoiika koHurypanuu uarepdeiica ptp0.

ptp0 ( MASTER/802.3 )

Mpodoune

MexaHW2mM 2a0epxEn

THN CUHXPOHW3ALIK

3anyck

G.8275.1 v
E2E v
Two-Step ~
PyuHor v

selected Sfdev/ptp® as PTP clock

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

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

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

eth@ sys offset -747 52 freq -41582 delay Seaa
2th@ sys offset 573 =2 freq -48486 delay 2334
eth® sys offset -787 =2 freq -41594 delay Se8s
eth@ sys offset 341 s2 freq -48758 delay 3333
ath@ sys offset -68 52 freq -41865 delay 3008
2th@ sys offset -273 s2 freq -41298 delay 4857
eth® sys offset 112 =2 freq -48987 delay Se8s
eth@ sys offset 226 s2 freq -48839 delay 4667
ath@ sys offset 151 =2 freq -48847 delay 3008
2th@ sys offset -344 =2 freq -41295 delay Seea
sot

Pucynok 22 — OxHo HacTpoiiku KoH(pUTryparuu uaTrepdeiica.
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Ha Bxmanke orobpakaroTcs aBa HHGOPMAIIMOHHBIX OKHA!
Oxkmno 1: BeiBoa nemona PTP.
o Orobpaxaer nporiecc Beioopa sryumero macrepa (SELECTED BEST MASTER CLOCK).
o IlokassiBaeT nepexosl coctossuuii mopra (INITIALIZING to LISTENING, LISTENING
to MASTER).
o OTtobOpaxaeT 3aIep)KKU U ctaTyc cuaxponu3anuu (path delay, master offset).
OxHo 2: BbIBoj1 IeMOHA CHHXPOHHM3AIMH CUCTEMHBIX YaCOB.
o Iloka3biBaeT mpolecc nepegayu BpeMeHu ot annapaTHbix PTP-4acoB k cuCcTEMHBIM yacaMm
CTB.
o Otobpaxaer Tekyiee cMmemnienue (sys offset) u 3agepxky (delay) mo unrepdeticam.

Ji1s HacCTPOMKM OCHOBHOI'O HCTOYHHMKA BPEMEHU HEOOXOJUMO:
Ilepeiitu B pa3nen Hacrpoiiku NTP.
B 0610ke OcHOBHOM HCTOYHUK BpeMeHM BbIOpaTh OJMH U3 BApUAHTOB:
o GNSS (cryTHUKOBast HaBUTAIMA);
o PTP1/PTPO (cuaxponu3saius ot HacTpoeHHoro PTP-1eMona);
o RTC+1PPS (cunxponusanus ot reaeparopa OCXO).
Haxats CoxpaHuts.
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1.5.2.4. Ilynkm menro GNSS

[Tpu BEIOOpE myHKTa MeHI0O « GNSS» 0TKpOoeTcst OKHO, KaK U300pakKeHO Ha pUCYHKE 23.

ITpu stom kHomku «IIpumennth» u «Cold restart» gocTymHBI TOJBKO, €CIIM BBI 3aILIH C
npaBaMy aIMUHUCTPATOPA.
[Tonp30BaTemto HE JOCTYITHO U3MEHEHHE HACTPOEK, TOJBKO UX IIPOCMOT).
B okne Hactpoek GNSS pacrnosioxkeHsI J1Ba cTOIONA MOJIEH HACTPOEK, U BHU3Y T0JIe, KyJa
BbIBOJIATCS lanHble NMEA, nonyuennsie ot GNSS-npuemMHuKka, 1 noJie, KyJa BbIBOJUTCS JIeTalIbHAs

uH(pOpMaLKs MO CITYTHUKOBBIM I'PYIITHUPOBKAM.
—

GNSS module [ N10F ]
Satellite grouping [ GPS+GLONASS v ]
Coordinate mode [ Fixed v ]
Latitude [ 5312224300 ]
Longitude [ 05008.643700 ]
Altitude [ 127.0 ]
Log status [ TorupoBaTh v ]
Lock 1PPS [ He ynpaenate v ]
Stat BAD [sec] [ 15 v ]
Bad time/Ok [sec] [ 15/30 v ]

Cold restart Restart GNSS

Antenna [ -

STAT [ OK

RMS [ 9

ERROR [ 6.3, 4.2, 18.7,
LATITUDE [ 5312.224298
LONGITUDE [ 05008.643702
ALTITUDE [ 132.889

TIME[HHMMSS] [ 2026-03-10 07:58:49

ERROR TIME[ms] [ -414

ERROR 1PPS [ -

$GNGST,875847.000,9.4,6.2,4.2,172.2,6.1,4.2,18.5%49

$GNGGA, 875345 .60, 5312 . 224208 N, 85008 . 643702, E,1,17,0.62,132. 889, M, -5.889,M, , *64
SGNRMC, 875849608, A4, 5312. 224298, N,05008 . 643782, E,8.80,98.03,190326, , , A, V=34
$GNZDA, 875843600, 10,83, 2026, , <48

GP(11/1@) [ <12:78:37> <@6:52:25> <11:47:26> <25:36:28> <19:34:28> <24:31:25> <32:12:46> <17:09:35> <29:07:35> <28:05:30> 03:04:* ]
GL(8/7) [ <79:79:16> <B@:42:43> <BB:41:43> <B2:27:18> <78:24:23> <71:15:42> <72:88:15> 7@:81:25 ]

Pucynok 23 — Oxno HacTpoek GNSS.

BJoKk HacTpoek cjieBa npeaHasHaueH Uig peaakTuposanusg HacTtpoek GNSS.

B HeM MOXHO U3MEHSTH CICAYIOIIHE TapaMeTphbI:
— Satellite grouping — BbIOOp CITyTHUKOBOM IPYIITAPOBKH;
B03MOKHBI Clleyfolne BapUaHThI, TIOKa3aHHbIC B TabuIe 5.

Tabnuua 5. CoyTHUKOBBIE TPYIITMPOBKH

TMpuemnnk THCC TAU1202 N1O0F NV08C
GL(L1)+BD(L1+L
5) GPS+GLONASS GPS+GLONASS
GL(L1) GPS+BeiDou GPS
N BD(L1+L5) GPS+Galileo GLONASS
GL(L1)+BD(L5) GPS
IO | GL(L1)+BD(L1)
PYIITHPOBOK BD(L5)
BD(L1)
GP+GL
GP+QZSS
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— Coordinate mode — BeiOOp crioco6a noydeHus koopauHat, ot GNSS-npuémunka nim
¢dbukcupoBanabie. KoopnuHaatel MoryT OBITh 3a/1aHbI BpyuHYIo (Fixed), a MOTYT OBITH MOTYy4YEHBI OT
GNSS-npuemuuka u ycpeaneHsl 3a nepuo/ (Averaging);

— Latitude — s ykazanus GUKCHPOBAHHON KOOPIMHATHI IIUPOTHL;

— Longitude — ays ykazanus GUKCUPOBAHHOW KOOPIMHATHI TOJTOTHI;

— Altitude — s ykazanust QUKCUPOBAHHON KOOPIUHATHI BBICOTHI;

— Log status— BxiroueHHE/OTKIIOYEHHUE PEKMMA JIOTHPOBAHUS CTaTyca HaBUTAIIMOHHOM
3anaqn. [Ipu texymem cratyce OK, eciiu B Teuenne 30 cekyna cratyc He meHsercst Ha BAD, To B
)kypHan 3anucbiBaeTcst « GNSS Status OKy. ITpu tekymem cratyce BAD, eciu B Teuenue 180 cekyHa
craryc He mensercs Ha OK, o B xxypnan 3anuceiBaetcs « GNSS Status BADy;

— Lock GNSS — pexum paboTsl 0J0KHpOBKH. HacTpoiika JaHHOTO MapaMeTpa OnpeenseT
pexXuM yrpaBieHus 6510kupoBKoil curHana 1PPS n/nim neBanumueix nanasix NMEA;

— Stat BAD [sec] — Bpewms (B cekyHaax), B TedeHHe KoToporo craryc BAD momken
COXpaHATHCS HEU3MEHHBIM riepen 010kupoBkoit 1PPS (o ymomyanuto: 60 c);

— Bad time/OKk [sec] — nmapameTpsl KOHTpOJIs BpeMeHH (1o ymordanuto 5/10 ¢).

Pexxum 3amaHus koopauHAT paboTaeT mo ciedyrolleMmy npuHiuny. Ecin BeIOpaH pexum
Fixed, To B mons Latitude, Longitude u Altitude Heo6XoaMMO BpYUYHYIO BBECTH KOOPIAUHATHI. J[aHHBIIH
PEXHUM MOYKHO UCIOJIB30BaTh, €CIM KoOopAUHATHl aHTeHHbI GNSS u3BectHbl TOuHO. Eciau npu Takom
pEeXHUME KOOPAMHATHI OyIyT yKa3aHbl HE TOYHO, 3TO MPHUBEAET OIIMOKAM B BBHIYMCICHUU BPEMEHH, a
cienoBarenbHO yerpoiictBo CTB-01, Oyaet paborarh HEMPaBUIIBHO.

JUia n30exxaHus TakoW OIIMOKM CYIIECTBYET BTOPOM pEeXHM 3aJaHusl KOOpJIMHAT —
Averaging. B naHHOM pexuMe KOOpIUHATHI aHTEHHBI MOXXHO HE YKa3bIBaTh BPYYHYIO, OHU OyIyT
nosydyeHbl oT GNSS-mpuemMHMKa, a YCpeIHEHUE HYKHO, YTOOBbl MCKIIIOUUTH BIUSHUE Bapualui
HoHOC(EpHI B TCUCHUE JTHS/HOYH.

TeMm e MCHCC, ITPU HAJITMYNU TOUYHBIX I'COACINIYCCKUX JaHHBIX PCKOMCHAYCTCA BI)I6I/IpaTB PEXKUM

Fixed. DT0 mo3Boser YCTpOﬁCTBy CUHXPOHU3HUPOBATHCA [0 MCHBIIEMY YHCIY CIIYTHHUKOB U

oOecrnieunBaeT 0oJiee BBICOKYIO YCTOMUMBOCTH K Bo3zAeicTBUIO POb, Tak kak onpenenenne KOopauHatT He

3aBUCHT OT TeKylero kauecrsa GNSS-curnana.
Ilpumeuanue: ®aiin s pacyera GUKCUPOBAHHBIX KOOPAMHAT MOXKHO 3alIPOCUTh Y TEX.TOAAEPKKU.

baok HacTpoek ciipaBa - ungopmanusa (NMEA), noayuyennas or GNSS-npuemHunka.
OTOT GJIOK peIaKTUPOBATh HEMb34 (TOJIBKO JIJIsl IPOCMOTPA).

— Antenna — MOHUTOPUHT (aKTa OTKJIFOUEHUSI AHTEHHBI (SBJIIETCS JOMOJIHUTENBHON
¢byHKUMEH 1 ee HaIMuue onpesensercs npu 3akase). Boamoxusl 3 cratyca: ANT OK — antenHa
noaximoueHa; ANT OPEN — antenna orkimoueHa; ANT SHORT — kopoTkoe 3aMbIKaHUE aHTEHHBI.

— STAT — naBuranuonHas 3ajada pemieHa. Bapuanter: OK nnun BAD;

— RMS — cpennee kBagpaTHieckoe OTKIIOHEHUE OMPEICIICHHS BpEMEHH;

— ERROR — He uckimroueHHas MOTPEemrHOCTh alpOKCUMAIINN;

— LATITUDE — koopauHata UIMpoThl;

— LONGITUDE — koopauHata J0JTOTHI,

— ALTITUDE — koopauHata BbICOTHI;

— TIME[HHMMSS] — Bpewmsi;

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

— ERROR 1PPS — pa3aunia Mexay HadajloM CEeKyH]Ibl CAICTEMHBIX YacOB U ()pOHTOM

curHama 1PPS.

Buu3zy okna Hactpoek GNSS pacrnosioxkeHo 00JIbIIIOe MoJIe, B HEro BEIBOSTCS TE )K€ TAHHBIE
NMEA, HO TOIBKO B TAaKOM BHJE, B KOTOPOM OHU NIpuxoasaT oT GNSS-npueMHuka.

[Ipu Haxatuu Ha kHONKY «IIpUMeHMTBH», mMapaMeTpsl W3 JIEBOTO CTONOIA mMoJei
penaktupoBaHus OyayT coxpaHeHbl B ycTpoiictBe CTB-01, nemon GNSS Oyaer mepesanyiieH, u
JaHHbIE U3MEHEHUs OyAyT IPUMEHEHBI.
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[Ipu Haxxatum Ha kHOMKY «Restart GNSS» nemon GNSS Oynet nepesamynieH ¢ TeKyIIUMHU
€ro mapaMeTpamH.

IMpu Haxatnu Ha kHONKy «Cold restart» momyns GNSS Oymer mepesamymieH, a Bce
HAKOIUICHHbIE JaHHbIE OYIyT OUUIICHBI.

B camom HmkHeM mnosie BHU3Y okHa HacTpoek GNSS orobpaxkaercst netanpHas nHGOpMAaITUs
[0 CITyTHUKOBBIM I'PYNIHUPOBKaM B (hopmare:

GP(10/0) [ <ID1: SNR1> <ID2: SNR2> ... ]

GP, GL — cnyTHUKOBBIE TPYTIITUPOBKH;

(10/0) — mnepBas umbppa — KOJIMYECTBO BHUIUMBIX CIIyTHHKOB, BTOpas — KOJHYECTBO
UCIIOJIb3YEMBIX B paldoTe;

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

<ID1:SNR1>

[TepBoe uncino ID1 — ID (Homep cnyTHHKA);

Bropoe uncno uepes «:» SNR1 — orHomenue curaan/mym (SNR).

Uncna 6e3 yrioBbIX CKOOOK < > — HH(POPMAIUS O HEUCIIOIb3yEMbIX CITyTHHKAX.

[Mapamerp Lock GNSS o6ecrieurnBaeT ycTOWYMBOCTh paOOTHI B YCIOBHUSAX PaHO03ICKTPOHHOM
60prObl (POB) u crnydunra 3a cuer aBTOMAaTHYECKON OJIIOKMPOBKH CHTHANA MPU OOHAPYKEHUH
HEJOIYCTUMOIO  pacxXoxkJaeHuss Mexay BpemeHeM GNSS U CHUCTEMHBIM  BpPEMEHEM.

Anroput™M paboThl OJIOKUPOBKH:
. YcnoBue cpabaTeiBanus — B TeueHue 60 cekyHa nmoctynatoT crarycsl BAD uau Bpems
GNSS oTnuyaercs OT TEKyLIEro CUCTEMHOT0 BpeMeHu 6osee yem Ha 1000 mc.

B rtabmmme 6 npuBemeHa wHQOpPMAIMSA O BO3MOXHBIX PEXKHMax  OJOKHUPOBKH.

Tabmuma 6. Pexxum paboTsl OJI0KHPOBKH

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

Onnopemenno 0mokupyetr u NMEA, u 1PPS. Pexomennyercs

1PPS + NMEA st cucreM ¢ TCXO.

1.5.2.5. Ilynkm menro Cemo

[Tpu BBIOOpE TyHKTa MeHIO «CeTh» OTKPOETCS OKHO, KaK N300pakeHo Ha pucyHke 24. Takoii
BUJI OKHa, OyzeT noctyneHn anmuaucTparopy. Krnonka «Iloacers» (pucyHok 26) ucmnonb3yercs s
YCTAaHOBKHM CETEBBIX HACTPOEK, NMPEIBAPUTEIBHO MPOUI ayTeHTU(HUKAIMIO TT0JIb30BaTeINs (PHCYHOK
25).

IMonst Cers m llmo3 ciykaT aisi 3alaHUsS COOTBETCTBYIOIIMX IapaMeTpoB HHTepdeiica
(pucyHOK 27).

Knonka «MapmipyTbD» MO3BOJIIET BPYUYHYIO HACTPOUTH CTaTHUYECKHME MApIIPYThl — TO €CTh
HACTPOUTH MPABUJIO MapUIpyTHU3aluu Ha ypoBHe IP-ceTu, HeoOxoaumoe a1t koppekTHoi pabotsl CTB
B M30JINPOBAHHBIX CETEBBIX cpemax u Ap. (pucyHok 28). Jlns 3Toro, Takke MoTpedyercs MporTH
ayTEeHTH(HKALIMIO TTOJIH30BATEII.
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Jlns noGaBiieHUs] CTATUYECKOTO MapuipyTa HeoOXOAMMO HakaThb Ha KHOIKY «/lo0aBHTBY.
OTKpoeTcs OKHO C HaCTpOMKaMHU, TIOKa3aHHOE Ha pUCYyHKeE 29.

[Tone «Kyma/macka» ciyxxut s 3aganus [P-agpeca 1eneBod ceTw, Kyaa Mbl XOTUM
ornpasuth Tpaduk. Hampumep: 192.168.11.0/24 — o3nauaer Bcto ceTb, riue [P-agpeca HaunHaroTcs ¢
192.168.11.

B none «Yepe3» ykaspiBaercs [P-anpec nuto3a, uepes3 KOTopslid Tpaguk OyAeT BHIXOIUTH B
LIEJIEBYIO CETh. DTO HYXKHO JUIsl TOrO, 4TOOBI YKa3aTh «TOYKY BBIXOJa» - 4epe3 Kakoe YCTPOMCTBO
JoJKeH mpoxoauTh Tpaduk. Hampumep: 192.168.11.1 — aTo aapeca ycTponcTBa, KOTOPOE 3HACT, KaK
nobpatbes 110 cetr 192.168.11.0/24.

B none «MeTpuKay» yKa3bpIBaeTCs YUCIIO0, KOTOPOE OMPEEISET KIIPHOPUTET» MapuIpyTa. Yem
MEHbIIIE YHCIIO0, TeM 00Jiee «IIPEeIOYTUTEIbHBIM» CUUTAETCS MapLIpyT. ITO HEOOXOIUMO Il TOTO,
€CJIM €CTh HCCKOJIBKO BO3MOKHbBIX HYTGI‘/JI B OJIHY U Ty K€ CE€Tb, CUCTCMbI BLI6epeT TOT, Y KOTOPOIr0O METPUKaA
MenbIe. [Ipumep: 100.

YroObl ymanuTe MapuipyT, HEOOXOIUMO BbBIOpaTh €ro M3 chucka B OkHe «CHHCOK
MapHIPYTOB» U HAXKATh KHOIIKY «¥Y 1aJuTh» (prcyHOK 28). Takke B 3TOM OKHE €CTh BO3MOXHOCTh
100aBUTh JIOMOJHUTENIbHBIE BUPTYyalbHble ceTd Ha eth(, HaxaB Ha KHONKY «/00aBHTB» (PHCYHOK
29).

Kuonka «VLANS» (pucyHok 26) ucnonb3yercs Ui yCTaHOBKHU ceTeBblX HacTpoek VLAN
(pucyHOK 32), mpeaBapuTeIbHO PO/ ayTeHTU(DHUKAIMIO 1MoJib3oBaTelss. OHa MO3BOJSET BPYUHYIO
HacTpouTh ctatndeckre MappyTsl VLAN — To ecTh HACTPOUTH PAaBUIIO MapLIPyTHU3ALIUU HA YPOBHE
IP-cetn VLAN, Heobxoaumoe it KoppekTHO# padoTsl CTB B M301MpPOBaHHBIX CETEBBIX CPEAax U JIp
(pucynok 33).

Hanpuwmep: 192.168.11.0/24 — o3nauaer Bcio cetb, Tae |P-anpeca Haunnarotes ¢ 192.168.11.

Jns nob6aenenust cratuueckoro mapupyra VLAN HeoOXoauMo HaxaThb Ha KHOIKY
«J106aBuTH» (prcyHOK 33).

Knomnka «Firewall» mo3Bosisier 100aBUTh CIMCOK JOBEPSHHBIX CETECH MM KOHKpETHbIX IP
anpecoB (pucyHok 30), a Taxke MO3BOJIsIET 3a0JOKMpPOBaTh ceTeBble MopThl (pucyHok 31). Korna
JlaHHOE TI0JIe TTycToe, AocTyn K BeO-untepdeiicy CTB He orpanuyeH.

[Tpu no6aBneHnM WK yAJIEHUH aJJpecoB TpeOyeTcs MOATBEPKIACHNE aIMUHICTPATOPA.

3anaetcs B popmate - IP agpec/omTHOCTH Macku. [Ipumep 3aganus crivcka qoBepeHHBIX |P
aJpecoB:

) Orpanunuenue noacetu: 192.168.1.0/24;

J Orpanunuenue o koHkperHomy IP: 192.168.1.160/32.

[Ipumep G6JIOKUPOBKHU CETEBOI0O MOPTA:
e ®dopmar ethl. XX (makcumanbHoe 3HaueHue XXXX, rae X- uucioBod opmar)

(pucyHoxk 31).
MopTt ethO HacTpoiikm
IP Agpec noacetu: 192 166.63.207/24
MAC Appec: 10:64:25:51:32:51
LLINto3 no ymonyaHu 192 168 .63 1

Pucynok 24 — OKHO CETEBBIX HACTPOEK.
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KoHdurypauusa nHtepdeinca ethO

AOMUHUCTpaTop [ ]

[Naponk

|
(o

Pucynok 25 — Ayrentudukanus noyib3oBaress.

KoHdurypauna nHtepdeiica ethO

X

s

Pucynok 26 — Kondurypauus uarepdeiica.

KoHdurypauusa nHtepdeiica eth0

Cetb: ‘ 192.168.63.207/24 ‘

LLino3: ‘ 192.168.63.1 ‘

= =

Pucynok 27 — Iloacers koH(pUTYypanuu uaTepdetica.

KoHdurypauus nHtepdeiica ethQ X

CnvCoK MapLIpyToB

rY

Pucynok 28 — OxHO «CruCOK MapupyToB..
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KoHdurypauwnsa nHrepdenca ethO X

[obaBnTe MapLpyT

Kyna/macka: | ‘

Yepes: | ‘

MeTpuka ‘ ‘

E

Pucynok 29 — Jlo6aBiienue mapuipyTa.

Firewall X
PazpelueHHLlie JanpelyeHHsle
NoACceTH NopTHI
FY FY

b i

Pucynok 30 — Okno Firewall.

Firewall X

3abnokupoBaTe MHTepdenc
ifname: | eth1.11|

dopmar eth1 XX

= =

Pucynok 31 — ®opmar GJIOKHPOBKH ceTeBOro uHTepderica.
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KoHdmrypaumsa uHtepdpeiica eth0 X

Cnucok VLAN

FY

Pucynok 32 — Oxno co cnuckom VLAN.

KoHdurypaumnsa nHtepdeiica eth0 X

[obaeute VLan

Hoewi VLan:

[obaeuTk

Pucynox 33 — Kongurypanus uatepgeiica VLAN.

1.5.2.6. Ilynkm menwo Kypuanwi

CUCTEMHBIA KypHan Mepe WTb
Mar 18 96:38:43 STV dropbear[8778]: Exit (root) from <192.168.83.155:57776>: Exited normally =
Mar 1@ 26:33:83 STV dropbear[8778]: Password auth succeeded for ‘root' from 192.168.63.155:57776 '
STV dropbear[8778]: Child connection from 192.168.63.155:57776
STV backend[786]: Correction RTC:188326868081
STV backend[786]: RTC:1003260600@8!=180326855959
STV backend[786]: GNSS Status 0K
STV dropbear[3759]: Password auth succeeded for “root’ from 192.163.63.225:58504
STV dropbear[375%]: Child connection from 192.168.63.225:58584
STV backend[786]: GNSS init
STV dropbear[361%]: Exit (root) from <192.168.63.225:50496>: Disconnect received
STV dropbear[3619]: Password auth succeeded for "root' from 192.168.63.225:508496
STV dropbear[361%]: Child connection from 192.168.63.225:58495
STV dropbear[347%]: Exit (root) from <192.168.63.225:55474»: Disconnect received
STV dropbear[3479]: Password auth succeeded for 'root' from 192.168.63.225:55474
STV dropbear[3479]: Child connection from 192.168.63.225:55474
STV dropbear[3331]: Exit (root) from <192.168.63.225:5546@>: Disconnect received
STV dropbear[3331]: Password auth succeeded for ‘root' from 192.168.63.225:55460
STV dropbear[3331]: Child connection from 192.168.63.225:55460
STV dropbear[3164]: Exit (root) from ¢192.168.63.225:60578>: Disconnect received
STV dropbear[3164]: Password auth succeeded for "root' from 192.168.63.225:60578
STV dropbear[3164]: Child connection from 192.168.63.225:68578
STV dropbear[3014]: Exit (root) from <192.168.63.225:36636>: Disconnect received
STV dropbear[3@14]: Password auth succeeded for 'root' from 192.168.63.225:36636
STV dropbear[3@14]: Child connection from 192.168.63.225:36636
12 STV dropbear[2865]: Exit (root) from <192.168.63.225:36624%: Disconnect received
Mar 1@ ©5:46:12 STV dropbear[2865]: Password auth succeeded for ‘root' from 192.168.63.225:36624
:12 STV dropbear[2865]: Child connection from 192.168.63.225:36624
STV dropbear[2718]: Exit (root) from ¢192.168.63.225:56138>: Disconnect received
STV dropbear[2718]: Password auth succeeded for "root' from 192.168.63.225:56138
STV dropbear[2718]: Child connection from 192.168.63.225:56138
STV dropbear[2535]: Exit (root) from <192.168.63.225:56122>: Disconnect received
STV dropbear[2535]: Password auth succeeded for 'root' from 192.168.63.225:56122
STV dropbear[2535]: Child connection from 192.165.63.225:56122
STV dropbear[2385]: Exit (root) from <192.168.63.225:51428%: Disconnect received
STV dropbear[2385]: Password auth succeeded for ‘root' from 192.168.63.225:51420
STV dropbear[2385]: Child connection from 192.168.63.225:51420
STV dropbear[2071]: Exit (root) from ¢192.168.63.225:51484>: Disconnect received =
Mar 1@ 25:45:51 STV dropbear[2@71]: Password auth succeeded for ‘root' from 192.168.63.225:51484 P
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Oro0Opaskaet cuctemHble Joru. [locnenHee coObITHE HAXOIUTCS CBEPXY.
IIpu naxatum kHonku «Ilepekar0ounThL» mNpowusoiaer cmeHa Ha >xypHan GNSS, kak
MOKa3aHo Ha pUCYHKe 35.

2026/@3/18 @B:54:85 GL(9/7) <B8@:78:35> <B2:56:11> <79:47:31> <73:16:48> <B8:15:42> <72:14:44> <65:089:35> 83:84:24 71:02:24
2026/03/18 ©8:54:05 GP(11/7) <12:73:19> 11:65:14 <25:68:46> <B6:37:31> 29:29:% <28:22:42> <21:13:27> <19:12:24> <24:08:23> 31:02:42 @5:01:22
2026/03/18 @B:53:45 GL(9/7) <B88:69:41> <B2:56:28> <79:49:33> «88:15:43> <72:14:44> <73:14:48> <65:08:38> 83:84:37 71:03:17
2026/03/18 @8:53:45 GP(11/8) 12:73:% <11:65:22> <25:60:44> <@6:37:33> <29:29:17> <28:22:43> <21:13:23> <19:12:24> <24:08:20> 31:82:42 85:01:%
2026/83/19 ©8:53:25 GL(9/7) <B@:69:42» <B2:56:25> <79:49:27» <B8:15:42r <72:14:43> <73:14:39> <65:08:35> 83:04:30 71:83:29
2026/03/18 @8:53:25 GP(11/9) <12:73:38> <11:65:23> <25:60:43> <@6:37:31> <29:29:34> <28:22:43> <21:13:25> <19:12:28> <24:88:17> 31:82:41 05:01:%
2026/83/19 ©8:53:@5 GL(9/7) <B@:69:38> <B2:56:27> <79:48:27> <BB:15:43> <72:14:44> <73:14:40> <65:08:36> 83:04:36 71:83:22
2026/03/19 @8:53:85 GP(11/8) <12:73:38> <11:65:21> <25:60:45> <@6:37:34> 29:29:20 <28:22:43> <21:13:25> <19:12:11> <24:08:28> 31:02:48 85:01:19
2026/83/19 ©8:52:45 GL(9/7) <B@:69:48> <B2:56:26> <79:49:3@> <B8:15:44> <72:14:45> <73:14:48> <65:08:31> 83:04:36 71:83:16
2026/03/18 @8:52:45 GP(11/9) <12:73:29> <11:65:18> <25:59:45> <@6:37:25> <29:28:35> <28:22:43> <19:13:27> <21:12:20> <24:089:27> 31:01:38 05:01:%
2026/83/18 ©8:52:25 GL(9/7) <B8:69:41> <B2:56:24> <79:48:36> <B8:15:43> <72:14:44> <73:14:42> <65:08:25> 83:04:25 71:83:17
20826/03/18 @8:52:25 GP(18/8) 12:74:% <11:64:21> <25:59:43> <@6:38:27> <29:28:34> <28:22:44> <19:13:30> <21:12:29> <24:09:20> 31:81:32
2026/03/18 @8:52:05 GL(9/7) <88:69:38> <B2:56:27> <79:49:37> <8B8:15:45> <72:14:43> <73:14:42> <65:08:25> 83:04:24 71:03:23
2026/@3/18 @8:52:85 GP(18/9) <12:74:17> <11:64:23> €25:59:43> <@6:38:31> ¢29:28:25> €28:22:443 <19:13:30> <21:12:30> <24:09:26> 31:01:33
2026/03/18 @8:51:45 GL(9/7) <88:69:34> <B2:56:28> <79:49:30> <88:15:45> <72:14:45> <73:14:43> <65:08:27> 83:04:27 71:03:19
2026/03/18 @8:51:45 GP(18/9) <12:74:24> <11:64:21> €25:59:45> <B6:38:3@> <29:28:31> €28:22:44> <19:13:37> <21:12:22> <24:089:25> 31:01:27
2026/03/18 @8:51:25 GL(9/7) <88:60:48> <B82:56:19> <79:49:19> <88:15:46> <72:14:44> <73:14:43> <65:08:38> 83:04:32 71:03:27
2026/@3/18 @8:51:25 GP(18/9) <12:74:29> 9:45> <@6:38:34> ¢29:28:33» <28:22:43> <19:13:31> <21:12:20> <24:09:38> 31:01:31
2026/03/18 @8:51:05 GL(19/7) <8@: ©:29> <B8:17:45> <72:15:45> <73:13:42> <65:88:29> 71:04:20 B3:83:34 78:01:%
2026/83/19 ©8:51:@5 GP(18/9) «12: £59:45» <@6:38:31> <29:28:30> <28:22:43> <19:13:37> <21:12:25> <24:@9:22> 31:01:31
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2026/03/10 @8:58:45 GL(19/7) <B@:68: 131> <BB:17:46> <72:15:455 <73:13:42> <65:088:30> 71:04:22 B3:03:36 78:01:%
2026/83/19 ©8:50:45 GP(19/7) <12:74: t43> <@6:38:18> 29:2B8:* <28:22:45> <19:13:33> <21:12:17> 24:89:20 31:01:38
2026/03/19 @8:50:25 GL(19/7) <B@:68:32> <B82:54:20> <79:50:34> <BB:17:45> <72:15:47> <73:13:41> <65:08:22> 71:04:17 B3:03:31 78:01:15
2026/83/19 ©8:50:25 GP(18/8) <12:74:28> <11:64:21> <25:59:45> <@6:38:31> <29:28:29> <28:22:45> <19:13:36> <21:12:28> 24:09:25 31:01:29
2026/03/19 @8:50:85 GL(19/7) <B@:68:38> <B2:54:15> <79:50:36> <B8:17:45> <72:15:45> <73:13:48> <65:08:21> 71:04:18 B83:03:30 78:01:13
2026/83/19 ©8:50:@5 GP(18/8) <12:74:23> <11:64:22> <25:58:45> <@6:38:33> <29:27:30> <28:21:45> <19:13:27> <21:11:22> 24:10:23 32:01:38
20826/03/18 @8:49:45 GL(18/7) <B@:68: :508:34> <BB:17:46% <72:15:46> <73:13:48> <65:88:24> 71:04:28 83:83:19 78:81:13
2026/03/1@ ©8:49:45 GP(19/8) 12:75:* <11:64:26> <25:58:45> <@6:39:33> <29:27:34> <28:21:45> <19:14:36> <21:11:20> <24:18:27> 32:01:38
2026/@3/18 @8:49:25 GL(18/7) <B@:68:38> <¢B2:54:23> €79:50:34> <B8:17:46> ¢72:15:46> ¢73:13:48> <65:88:19> 71:04:20 83:03:29 78:01:12
2026/03/1@ @8:49:25 GP(19/7) 12:75:* 11:64:16 <25:58:46> <@6:39:26> <29:27:36> <28:21:45> <19:14:33> <21:11:29> <24:108:27> 32:01:41
2026/@3/18 @8:49:85 GL(18/7) <B@:68:38> <¢B2:54:24> <79:50:28> <B88:17:46> ¢72:15:46> ¢73:13:41> <65:088:28> 71:84:22 83:03:31 78:01:16
2026/03/18 88:49:05 GP(19/8) <12:75:22> <11 25> <25:58:45> <@6:39:34> <29:27:38> <28:21:45> <19:14:35> <21:11:22> 24:1@:* 32:81:42
2026/03/18 @8:48:45 GL(18/7) <B@:68:48> <B2:54:21> €79:50:25> <BB:17:46> <72:15:46> €73:13:41> <65:88:28> 71:84:16 83:03:24 78:01:20
2026/03/10 08:48:45 GP(19/8) <12:75:28> <11:64:19> <25:58:47> <@6:39:34> <29:27:19> <28:21:43> <19:14:36> <21:11:27> 24:10:* 32:01:43
2026/03/18 @8:48:25 GL(18/7) <B@:66:38> <¢B2:53:22> «79:52:36> <BB:18:44> ¢72:15:47> ¢73:13:41> <65:88:27> 71:04:19 83:02:22 78:02:17
2026/03/18 @8:48:25 GP(19/7) 12:75:% 11:64:17 <25:58:47> <@6:39:32> <20:27:15> <28:21:42> <19:14:39> <21:11:28> <24:10:25> 32:01:43
2026/83/19 ©8:48:95 GL(18/8) <B@:66:34> <82:53:17» <79:52:32> «8B:18:45>» «72:15:47> <73:12:4@8> <65:07:24> <71:05:15> 83:02:20 78:02:17 =
2026/03/19 @8:48:05 GP(19/8) <12:75:25> <11:64:27> <25:58:46> B6:39:24 <29:27:36> <28:21:42> <19:14:39> <21:11:308> <24:18:23> 32:01:41
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Pucynox 35 — Okno xypHasia GNSS.
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1.5.2.7. Hynkm menro Admin

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

STV NTP PTPO GNSS Cerh OKypHans Admin admin

Cep.Ne: 20240099
Bepcua M0: 3.06.07.00
Bepcus FW: 2.1.8; lenepatop: v2.0
Hostname: STV

HacTpoiika
OGHoBHT: FW
NMEA cepeep

PTP IEEE-1588

TMapons.
[NoGasuTb
Yaanuts
rsysiog
Backup

Recovery

Bpens

Pucynok 36 — Bxuagka Admin.

Jl11 u3MEeHeHus: UMEHH XOCTa UJIM YNpaBJIEHUs CiIy>k0aMM HEOOXOIUMO HaXaThb HAa KHOIIKY
«Hactpoiikn». [Totpedyercs npolTH ayTeHTH(PHUKALNIO TTOIB30BaTENs U MIOATBEPKICHNUS B OKHE,
Kak [oka3aHo Ha pucyHke 37. OTKpoeTcsi OKHO, TOKa3aHHOE Ha pUcyHKe 38.

Hactpoliku X

AOQMUHUCTpaTOp ‘ ‘

MNapons

m

Pucynok 37 — OkHO BBOJIa TaHHBIX AJMHHHCTpATOpA.
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HacTtpoiiku X

Mcnonbaoeate SSH-cepBuc

WMcnonk3osars cepeuc
SNMPd

Mcnonb3oeate SNMP Trap

<]

IP SNMP Trap Ne1 ‘ 0.0.0.0 ‘

IP SNMP Trap Ne2 ‘ 0000 ‘

SNMP ROCOMMUNITY ‘ public ‘
Wcnone3oeatk CHTTPS

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

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

Host name ‘ STV ‘

Pucynox 38 — OkHO HacTpoexk.

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

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

Iloopoonuee o exnouenuu u nposepke SNMP u pabome ¢ MIB-meneorcepom 6o3modicro
o3HaKomumucs, ckavas ghaiin «PykoBoacTBO 10 BKJIKYeHH10 ¥ npoBepke SNMP na CTB» ¢ caiima
AuCubuKom. Jlanuyro uncmpykyuro Mod*CHO Hatimu, nepetos 80 6K1aoKy ¢ dokymenmayuet oas CTB-
01 (DIN).

I'anouka Hanpotus nyHkTa «cnoab3zoBatb SNMP Trap» akTHBU3UPYET MOCBUIKH TPAIIOB
IIPU OTIPEJICIEHHBIX COOBITUSAX.

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

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

lanouka wnampotuB mnyHKTa «Mcmoan3oBare HTTPS» mis wmcnonb3oBanmss HTTPS-
POTOKOJIA, MHA4Y€e UCTOb3yeTcs nportokoia HTTP.

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

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

[Tpu HakaTUM HA KHOMKY «ISYSlOg» OTKpoeTcss OKHO, IMoKa3aHHOe Ha pucyHke 39. B Hém
MOYKHO 3371aTh CEpBEp I yJAIIEHHOTO JIOTHPOBAHMSL.
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YpanernHoe NorMpoeaHwne X

rsyslog | TCPrsyslog ~ l192_168.63_106:514 J

UDP rsyslog

Pucynok 39 — OkHo 3a1aHus cepBepa yJaJIeHHOTO JIOTUPOBAHMUS.

[Ipu Haxatuu Ha kHONKY «NMEA cepBep» OoTKpoeTcs OKHO, IToKa3zaHHoe Ha pucyHke 40.
3neck MoxkHO 3a1ath IP anpec u mopt cepBepa, kyna oyayt npucbuiatbess NMEA makeTsl.

3apatb cepeep NMEA X

IP agpec:Port

192.168.1.124.2726 ]

Pucynok 40 — Oxno 3ananus ceppepa NMEA makertos.

[Tpu HaxxaThu Ha KHOTIKY «Radius» oTkpoeTcst OKHO ¢ HACTPOITKaMU POTOKOJIA, TOKa3aHHOE
Ha pucyHke 41.

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

s no6asnenus IP-agpeca cepepa Heobxoanmo BBecTH HaHHbIE B Toyisd «IP cepBepa» u
«Cexper». [lanee HeoOxoaumo HaxaTh KHONKY «IIpumenuThb». [locime sToro B BepxHEM IHoJje
nosiButcs IP-angpec.

ITocne noGaBieHus cepBepa Ha CTpaHULE aBTOPHU3AMU U ayTEHTU(PHUKALMU MOJIb30BATENA
(prcyHOK 6) OSIBUTCS BO3MOKHOCTB BX0j1a uepe3 Radius (pucyHok 42). [Ipu ayTeHTHDHKAUH Yepe3
Radius Bxon Oynet ocymiecTsieH ¢ npaBamu mojb3oBareins. CTB-01 B ranHOM ciy4dae OyeT sSBISTbCS
KIIUEHTOM.

RADIUS X
192 168 63.159 -

IP cepsepa [ 0000 ]

Cexper [ ]

==

Pucynok 41 — OkHo HacTpoek mpoTokoina «Radiusy.
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AyTeHTUdUKkauma

|

[Mapons:

|

| NokaneHan ayTeHTUDMKaLNA

NokanbHaa ayTeHTUDUKaLNA
AyTeHTH®MKauua yepea RADIUS: 192.168.63.159

Pucynok 42 — Ayrentudukanus yepes Radius.
Jis nobGaBreHus mojb3oBaTeNel, HeEoOXOOUMO HakaTh Ha KHONKY «/lo0aBuUTHY,
noKa3zaHHyo Ha pucyHke 36. [Totpedyercs BBECTH JaHHBIC aJIMUHUACTPATOPA JUIS TIOATBEPKIACHUS. B

NOSBUBIIMMCST OKHE BBECTU JIaHHbIE J00aBIsSEMOIrO II0JIb30BaTeNsl M BbIAABAEMble IpaBa —
aJIMAHUCTPATOP WJIM MOJIB30BATENb, KaK IMOKa3aHO Ha pUCYHKE 43.

[obaBneHne nonb3oBaTens X

HoBbIA Nonk3oBaTeNk

Norux ‘

[NoaTeepxaeHne ‘

Mapons ‘ ‘
|

[paea ‘ AoMWHUCTPaTOp v
L e
[None3oeatens

Pucynok 43 — OxHO 100aBIICHUS TIOJH30BATEIIS.

Jlnst ymaneHus moJib30BaTeliss, HEOOXO0IMMO Ha)KaTh Ha KHOMKY «YaaauTby». [loTpebyercs
BBECTH JaHHBbIE aJMUHHUCTpaTOpa IJsi TMOATBEpPXACHUS. B MOSBUBIIMMCS OKHE BBECTH JIOTHMH
M0JIb30BATEIsI, KOTOPOI'O COOMpAaeTeCh YAAIUTh (PUCYHOK 44).

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

YIanuTe Nons30BaTena

admin

user

Cono S -

Pucynok 44 — OkHO yaajieHus 1MOJIb30BaTelIsl.

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

BbIOOpa (hailyia Ha Bamiem kKommbioTepe (pucyHok 45). Bribepere ¢aiin ¢ 0OHOBICHHEM, HaXaB Ha
KHONIKY «Bbi6epute daiia». 3arem HaxxMUTe Ha KHONKY «OGHOBHTH SOft».

O6HoeneHwe Firmware

| BuiGepuTe dain | @ann He sLI0paH

Pucynox 45 — OKHO 3arpy3ku 0OHOBJICHHUS.

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

HE0O0X0IMMO HaXXaTh Ha KHOTIKY «Bpems». [Tocie npoxoxaeHus: ayreHTH()UKANU OTKPOETCST OKHO,
NOKa3aHHOE Ha pUCYHKe 46.

KOHT[JUJ'Ib 1 aBTOHOM

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

CuctemHoe BpemA IR w1l i

da3y reHepaTopa YCTaHOBUTL

3aKpbiTh

Pucynox 46 — OKHO yCTaHOBKH CHICTEMHOTO BPEMEHHU M HACTPOWKH aBTOHOMHOTO PEKUMA.

Oynkius «CucreMHoe BpeMsD» T03BOJIIET CKOPPEKTUPOBATH CUCTEMHOE BPEMSI.
Oynkius «Pa3a renepaTopa» Hy>KHa JIJIsl yCTAHOBKH (pa3bl TeHEepaTopa.
Ilpumeuanue: 3anats pa3y reHepaTopa BO3MOXKHO ToJabKO0 Ipu Hamnuun OCXO reneparopa.

Jlnst paboThl yCTpOWCTBA B aBTOHOMHOM pekume OT reHepatopa OCXO mpemycmoTpeH
pexxum RTC+1PPS (cm. . 1.5.2.2).
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ABTOMaTHYeCKAasi MOAT0TOBKA BHYyTpeHHero reneparopa CTB OCXO.

1. DTan nepBUYHOro 3anycka (nepsbie 18 yaco) (1ot 3Tan Bo3moxken 6e3 GNSS).
Cpa3y nocie 1mojayy HanpsHKEHHs UM Iepe3arpy3Ku CUCTEMa 3aIlyCKaeT MPoLece MOArOTOBKU
reHepaTopa K padore.
[Tpu 3TOM morpemHocTh mKaisl BpeMeHn CTB B aBTOHOMHOM pekuMe B UTOTE MOXKET OBITh
nosydeHa He 6onee 100MKc/cyTKH.
I'enepaTop BeIAAET HA pabOYMii PEKUM C TOUKU 3PEHUS CTAOMIBHOCTH YaCTOTHI.
YcTaHoBKa KOPPEKTHOTO 3HaUeHUs Ga3bl (MOMEHT Hayalla CeKyH/Ibl):
* 10O BBIMIOJHAETCA aBTOMaTHUeCKH 1o curHaiy or GNSS npuemnnka (10cTaTouHo
KOPOTKOTO (HECKOJIBKO CeKyH) ceanca cBsi3u ¢ GNSS cnyTHuKaMn),
» 100 BpYYHYIO: €CJIH BHI 337aeTe (hazy uepes web-unrepdeiic, cuctema nmepexoauT Ha
paboTy OT reHepaTopa cpasy Mociie MOosABICHUS COOOIIEHUsI 00 YyCIEeUTHOM IPUMEHEHUN HACTPOEK (OKOJIO
15 cexynn).

2. Boixoa Ha pa0dounii peskum.

JlocTrkeHue npezena abCoaOTHOM MOrpeHocTH (5 MKc/cyTkH) 1mikaiasl BpeMenu CTB B
ABTOHOMHOM PEXKHUME BO3MOXKHO ITOCTIE MPEIBAPUTEIBHOTO HaKoTUIeHHs JaHHbIX oT GNSS-npuemunka
o01ielt Ipo1oJKUTENbHOCTBIO 24 yaca. HakomieHre JaHHBIX MOXKET ObITh HEIPEPHIBHO WM YacTAMHU (B
MOMEHTBHI, Korjia goctynHa nHpopmanus ¢ GNSS cnyTHUKOB).

Taxum oOpaszom, eciu B Mecte yctaHOBKH CTB criyTHUKOBBIN CUTHAJ OTCYTCTBYET MOJTHOCTHIO
(1 cuaxponusaius ¢ GNSS He BBINOIHIACH), TO HOIPEIIHOCTD IIKaJIbl BpDEMEHU B aBTOHOMHOM PEXHMe
MoxeT Jocturath 100MKC/CyTKH.

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

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

1. IIpoBepka aKTya/IbHOCTH BPpeMEHH
Ecnu cuctemMHOe Bpemst yCTpOHCTBA yKe aKTyaJbHO (CHHXPOHU3UPOBAHO paHee), epexo.l B
ABTOHOMHBIN peXUM OCyLIeCcTBIIsIeTCS cpasy (cMm. 1. 3). B nmpoTuBHOM cityyae HE0OX0IMMO
BBITOJIHUTH NPE/IBAPUTEIBHYI0O HACTPOMKY OJTHUM U3 CIOCOOOB:
*  Cnocod A: Cunxponu3anusi mo NTP (pexkoMeHayemblii)
Hacrpoiite agpec BuemmHero NTP-cepsepa (cm. 1. 1.5.2.2). Ecnu B cucteme
noctyneH curtan 1PPS, nauano cekyHabl OyaeT OpaThCst OT HEro (MpH yCIOBUU
CTaOUIILHOCTH CUTHAJA), UTHOPUPYS MeTkH BpeMenu NTP nns dazupoBanus.
*  Cnoco0 b: Pyynas ycranoBka (uepe3 0Opay3sep)
[Tpu OTCYTCTBUYM BHEITHUX HCTOYHHUKOB HAYKMHUTE KHOIKY «Y CTAHOBHTD)
HanpoTuB cTpokH «CucreMHoe Bpems» (pucyHok 40). Bpemst Oyzaer ckonupoBaHO
¢ gacoB I1K, ¢ koTtoporo otkpsIT Web-unTepdeiic.

2. Tloason ¢a3bl reneparopa

JlauHbIi1 mar o0s3aTeNeH TOIBKO TPU HATMYUHU B COCTaBE YCTPOIMCTBA YHPaBJISIeMOr0
OIIOPHOI0 reHepaTopa:
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a. Haxwmure kHOTIKY «3anaTh ¢a3y reneparopar», Koropas OyJeT HAaXOAUTHCSI B OKHE
YCTAaHOBKM CHCTEMHOT'O BPEMEHH U HACTPOWKU aBTOHOMHOTO pexXuMa (pUCyHOK 46);

b. Hoxnmurech okoHYaHHS IpOLEyphl (He MeHee 15 ceKyH);

C. Bo Bpems nporecca 3anpemaercst u3MeHsITh HacTpoliku NTP-nemona.

3. Ilepexon B aBTOHOMHBII pexxum (RTC+1PPS)

JUist aKTHBAMK PEXKMMa BBIIIOJIHUTE CIIEAYIONINE JeHCTBUS:
[Mepeiinure Bo BKinaaky «NTP» (pucynok 9);
Haxxmute Ha kHonky «Hactpoiiku NTP» (pucynok 11);

B none «OcHoBHOM HCTOUHUK BpeMeHU» BeiOepuTe 3HaueHne «RTC+1PPSy.
Haxxmute kHOnIKY «COXpaHUTBY.

oo

Knonka «Backup» mo3pomnsier coxpanuts B namsatu CTB cnenyromue HacTpolku: oOmme
HACTpPOWKH, HACTPOWKHU ceTu, HacTpoiku firewall. daiin coxpanuTcs mocie cOpoca Ha 3aBOJCKHUE
HacTpoiiku. [Ipu nanpHeliieM HCIONB30BaHMM KHONKH «Backup», panee coxpaHeHHbIH daiin ¢
HACTpOIKaMu OyJeT Iepe3anchiBaThCs.

JIisi BOCCTAHOBJICHUSI HACTPOCK HY)XKHO HakaTh Ha KHOMKY «Recoveryy». IlorpeOyercs
BBECTU JaHHBIC aJAMUHHCTpaTopa. OTKpOETCS OKHO BBIOOpa C NEpeYHEM BOCCTAHABIMBAEMBIX
napameTpoB (pUcyHok 47).

BoccTraHoBneHWe HacTpoekK X

VIcTouHWE BoCCTaHoBNeHnA Thu Mar 6 13:34:03 UTC 2025
CJOBWKe HACTPORKK
(CHacTpoikn cetn

[HacTpoitku firewall

BoccranoButs

Pucynok 47 — Oxno Recovery.

Taxoke Ha Bkimaake « Adminy MOKHO YBHIETS:

— Cepuitnbiii Homep CTB;

— Howmep Texymieii Bepcuu nmporpammuoro odecneuennss CTB-01,

— Bepcus Texymeit npormmsku CTB-01;

— Bepcus renepatopa CTB-01 (Tonbko mi1st yerpoiicts ¢ reneparopom OCXO u pyOuaneBoro);
— Hwma xocra.
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2 KOMILVIEKT TIOCTABKHA

HaumeHoBaHue KonuuecTtBo
CepBep TOYHOTO BPEMCHH 1 T,

Anrtenna ' HCC ¢ kpoHMITEHHOM 1 mT.
I'po3opa3psaHuk ¢ Kabenem 1 mT.

Kabenp anTeHHBII 1 mT.

Cepaep Tounoro Bpemenu CTB-01. PykoBoacTBO o sKcrutyaTaiiui | 1 3K3. Ha MapTUIO
Cepaep Tounoro Bpemenu CTB-01. Tlacnopt 1 9K3.
ITpumedanue: [TapTust 1 UCTIOJHEHHUE ONPENEIAIOTCS TP 3aKas3e.

3 TEXHUYECKOE OBCJIY’KUBAHUE

3.1 Texnuyeckoe 00CIy;KUBaHHE cepBepa

Pexomenayercsi mepuoandyeckoe TUCTAaHIMOHHOE HAONOJeHHE 3a paboTOCTIOCOOHOCTHIO
cepBepa. AnmapaTHbIA OJIOK cepBepa OCHAIEH aKKyMYJSITOPOM, OOECIEeUMBAIOIIUM MOJACpKAHHUE
paboTHI BCTPOCHHBIX YaCOB MIPU OTKJIIOUEHUH BHEUTHETO eKTponuTanus. s paboTraromiero cepsepa
rapaHTupyercst paboToCcoCOOHOCTh aKKyMYyJIsiTOpa B TeueHue He MeHee 10 Jer.

[Ipy OTCYTCTBMM BHEIIHEro JJIEKTPONUTAHHUA PaOOTOCIOCOOHOCTh — aKKyMyJATOpa
rapaHTUPYeTCs B TCUCHUE:

»  He MmeHee | rona npu temmeparype xpaneHust Munyc 40 °C;

»  He MeHee 6 JIeT P TeMiepaType XpaHenus mioc 25 °C;

»  He MeHee | roga npu temneparype xpaneHus mioc 85 °C.

VYKazaHHbIE CPOKHM CIYXObl aKKyMyJsiTOpa ONPEAEISIOT CPOKHM €ro 3aMeHbl, UCXOIs M3
YCIIOBUHM AKCIUTyaTallid cepBepa. 3aMeHa aKKyMyJsITopa HE SIBISIETCS PEMOHTOM CepBepa U He
BKJIIOYEHA B rapaHTHiIHbIE 0053aTeNbCTBA IPOU3BOJUTENS U MTOCTABIIMKA CEpBEpa

3.2 TIpoBepka padoTOCNIOCOOHOCTH CepBepa

Kpurtepuem paboTocriocoOHOCTH cepBepa sBISETCSA BblJaya MHQOpPMAIMM O BPEMEHHU Ha
KUAKOKPUCTAININYECKUH nuciieit u B ceth Ethernet mo nporokonam NTP, SNTP.

3.3 Texunueckoe OCBUAETEIHLCTBOBAHNE

CepBep, 3KCHHyaTpr€MBIﬁ B COCTaBC aBTOMaTPIBHpOBaHHOﬁ CHUCTEMBI, MIOAJICIKUT OHHOM6I/Ip0BaHI/IIO
yrIOJ'IHOMO"IeHHBIM HpeZ[CTaBI/ITCJ'IeM 3a1<a3qm<a C MOMCHTA BBOJ1a CUCTEMEI B ,E[eflCTBHe.

OHHOM6HpOBaHHBIﬁ cepBep IIOJICKUT HepI/IOJII/IT-IeCKOMy OCBHUACTCIIBCTBOBAHUIO yHOHHOMO‘IeHHBIMI/I
Hpe)ICTaBI/ITe.HSIMI/I 3aKa3‘II/IKa Ha HpeleeT COXpaHHOCTI/I HJIOM6. HepI/IOHI/IT-IHOCTB OCBUACTCIIbCTBOBAHUS

ompezenseTcss 3aKa3uuKoM. Pe3ynbTaThl OCBHUIETEILCTBOBAHUS MOTYT (DUKCHPOBATHCS B  (QopMydspe
(macmopre) cepBepa.
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4 YKA3AHUS MEP BE3OITACHOCTH

[Ipu mpoBeneHN paboT JOKHBI BRIIOIHATHCS «Mex)oTpaciieBble paBuia o OXpaHe Tpyaa
(mpaBuIa 6€30MaCHOCTH) MPH IKCILTyaTauu d1ekTpoycranoBok» [1IOT P M-016-2001 (P/] 153-34.0-
03.150-00).

[Tepen Brirouenuem ceppepa Tounoro Bpemenu CTB-01 HeoOXoauMo 3a3eMIIUTh PO3ETKY, K
KOTOPOM OHO MOIKIIOYEHO. 3a3eMJICHUE JOJDKHO MPOM3BOAMTHCS KabeleM C CeueHHuEeM He MeHee
CeYCHUs KaOes MUTaHus.

[Ipy BBIMONHEHUU OTAEIBHBIX BUIOB paboT Mo TekymeMy obOcuyxuBanuio CTB-01
HE00X0UMO COOJII0aTh CIAEAYIOLUE MEPHI IIPETOCTOPOKHOCTH:

1) Bce pabOThI MO MOHTAXY M JIEMOHTAXYy JMJOJDKHBI BBIIOIHATHCS TMPH OTKIIOYCHHBIX
MUTAIONINX U BXOAHBIX HAIMPSKEHUSIX;

2) ocTeperaTbCsi NPUKOCHOBEHHS K TOKOBEAYIIMM IMEHSAM C HampsbkeHmem ~ 220 B,
PacMoI0KEHHBIM B 30HE MIEPBUYHOTO UCTOUYHUKA AJIEKTPOIUTAHUS OJIOKA;

3) ocranbHbie TpeboBanus Oezomacuoctu — o 'OCT 12.2.007.7-75.

5 XPAHEHUME

5.1 YcioBusi XpaHeHusl cepBepa

Cepaep nomkeH xpanuthces B yenoBusax mo 'OCT 15150-69, rpynna 2C (3akpbIThie WIH APYTUE
MOMEIIEHUSI C €CTeCTBEHHOW BEHTWIALMEH Oe3 HMCKYCCTBEHHO PEryJlUpPYEeMbIX KIMMaTHYECKUX
ycnowuil) ipu remneparype ot MuHyc 40 °C o mmtoc 60 °C 1 OTHOCUTEIBHOM BIIAXKHOCTH BO3AyXa HE
6omee 90% (mipu mroc 25 °C).

B Bo3myxe momenieHus ISl XpaHEHHs! cepBepa HE JIOJDKHO NMPUCYTCTBOBATH arpeCCHUBHBIX
npumecei (mapoB KUCIIOT, IEn0Yei).

TpebGoBaHMsI 10 XPAaHEHHUIO OTHOCSTCS K CKJIAJICKUM MOMEIEHUSM MOCTaBUINKA U OTPEOUTEINS.

5.2 Cpok xpanenus

Cpoxk xpaHeHHs CEpBepa B MOTPEOUTENBCKOM Tape 0e3 mepeKoHcepBaIuu — He MeHee | roja.

5.3 IlpenesbHBIH CPOK XpaHEHUS

[Tpu nurensHOM (60see 1 roa) XpaHeHUH cepBep AOKEH HAXOAUThCS B YIAaKOBAaHHOM BUJIE
U COJIEPKAThCS B OTAIUIMBAEMBIX XPAHHWIUINAX He Ooliee 3 JIeT MpU TEMIEpaType OKPYKAIOLIETO
Bo3ayxa oT wioc 5 °C mo mmtoc 40°C 1 OTHOCUTENBLHOW BIQXKHOCTH Bo3Ayxa He Oonee 80% mpu
TemMriepatype miroc 25°C.

5.4 TIpaBu/1a NOCTAHOBKH cepBepa HA XpaHeHUe

[Ipy mnocTtaHOBKE cepBepa Ha JJIUTENbHOE XpaHEHHE €ro HeoOXOJWMO yHakoBaTh B
YIaKOBOYHYIO Tapy MPEeANpPUATHSI-IOCTaBIINKA.

5.5 IIpaBu1a CHATHSA cepBepa ¢ XpPaHeHUs!

OrpanuyeHuss M CHENMAJIbHBIE TMPOLEIYypbl MIpPH CHITUM CEpBEpa C XpaHEHUS He
perycMOTpeHbl. [Ipu CHATHY ¢ XpaHEHUs cepBep CleAyeT U3BIeUb U3 YIAKOBKH.
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6 TPAHCIIOPTUPOBAHUE

6.1 YcjoBus TPAHCIIOPTHPOBAHUSA

JlomyckaeTcsi TpaHCIIOPTUPOBAHUE CepBepa B TPAHCIIOPTHOM Tape BCEMHU BUAAMH TPAHCIIOpPTa
(B TOM umclie B OTAIUIMBAEMBbIX T'E€PMETHU3MPOBAHHBIX OTCEKaxX CaMmoJIETOB 0e€3 OrpaHu4YeHHs
pacctostnuit). Ilpu mepeBo3ke B IKEIE3HOJOPOKHBIX BaroHax BHJl OTIPABKU —  MEJKHM
MaJOTOHHAaKHBIH.

HpI/I TPAHCIIOPTHUPOBAHNHU CEPBEpa JOIKHA OBITh IpeaAyCMOTpPEHA 3a1IuTa OT IIOoIadaHu A IIbIIN
u aTMOC(i)epHBIX OCaJKOB. He JO0IMIYCKAC€TCA KaHTOBAHHUE CEPBEpaA.

6.2 IloAroToBKA K TPAHCHOPTHPOBAHUIO

CepBep A0iKeH OBbITh 3aKpeIuI€H A1 00eCreyeHUsl YCTOMUMBOrO MOJIOKEHUS, UCKIIIOUEHUS
B3aMMHOIO CMelleHuss u ynaapoB. Ilpu npoBeneHHM OTPY30YHO-pa3rpy30uHbIX paboT U
TPaHCIIOPTUPOBAHUM JIOJKHBI CTPOTO BBIMOJHATHCS TPEOOBAHMS MAHMUIYJIALIMOHHBIX 3HAKOB,
HAaHECEHHBIX HAa TPAHCIIOPTHOM Tape.

7 YTHIN3ALUA

CepBep He COACPKUT B CBOEM COCTABE OMACHBIX UJIH SIOBUTHIX BEILIECTB, CIIOCOOHBIX HAHECTH
BpEI 30POBBIO0 YETIOBEKAa WIIM OKPYXKAIOIIEH cpele U HE NPECTAaBISIET OMACHOCTH JUIS KHU3HHU,
37I0POBBS JIIOJIEH U OKPY’KAIOIIEH Cpebl 0 OKOHYAHUHU CpOKa CIIy»)Obl. B 3TOM cBsi3u yTunm3anus
CECpPBEpPa MOKCT MNPOU3ZBOAUTHCA 110 IIpaBUJIaM YTHIIM3allun O6HICHpOMBIHIJI€HHBIX OTXOO0B.
CopepxaHue IparolieHHBIX METAUIOB B KOMIIOHEHTaX cepBepa (AIEKTPOHHBIX IUIaTax, pazbeMax W
T.I.) KpaifHe MaJlo, MO3TOMY UX BTOPHYHYIO IIepepaboTKy MPOU3BOAUTH HEIENecO00pasHo.

8 TAPAHTUMHBIE OBSI3ATEJIBCTBA

["apaHTHiiHBIN CPOK yCTaHABIMBaETCs 12 MecsIeB ¢ MOMEHTA epeaayun U3/1eIus MOKyIaTelto.
['apanTust He pacnpocTpaHsercss Ha Je(eKThl, BO3HMKAIOLIUE BCJIEJICTBHE HEKOMIIETEHTHOTO
oOpaleHus, 00CIy>KUBaHHsI, XpaHEHUsI M TPAHCIIOPTUPOBAHUS.
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IMpuiaoxenne A
Kopn 3aka3za CTB-01 (DIN)

Tun PeBusus . Biok Kabenb
[Tpuemuuk | Aatenna |I'eneparop | Untepdetic | Beixon

. Omus
u3zenus | kopmyca nuTanus | aHTeHHBIN

Kpemnenne DIN-petika (c
reHeparopom Tosibko TCXO)
I1P1 Curnaiel ' JIOHACC/GPS

Curnansl 'JTOHACC/GPS/
BD/Galileo

ICB ANT GNSS
Temnepatypa -40...+85 °C

GPS-P

Temnepatypa -70...+90 °C
TCXO

(morperHOCTh £1 Mc/1 cyTKH)
401 Ethernet: 1xNTP (10/100Mbps)
BBIXo1HBIC YaCTOTHBIC CUTHAJIBI:
1xPPS

OcHoBHOI1 010K uTanus 9-36 B
ITOCTOSTHHOTO TOKa

CTB-01 P1

I1P2

Al

A2

I'l

B1

1136

KA20 | 20 merpoB

KAXXX | o 100 meTpoB (yKka3aTh IpH 3aKase)

Mpumep: CTB-01.P1.ITP2.A1.I'1 .11.B1.1136.KA20 (ba3oBast koMIIIeKTaIIKsA)



IMpuaoxenne b

Kopn 3aka3za CTB-01 (DIN)

Tun PeBusus . Brox KabGenb
[Tpuemuuk | Autenna |I'enepatop | Uarepdeiic | Beixon

o Omms
usnenus | kopmyca nuTanus | AHTEHHBIN

Kpennenune DIN-peiika (c
regeparopoM TCXO mwm OCXO-HQ)

Curnansl ['JIOHACC/GPS/
BD/Galileo

ICB ANT GNSS
Temneparypa -40...+85 °C
GPS-P

Temneparypa -70...+90 °C

TCXO
(morpemHoCcTh 1 Mc/1 CyTKH)

OCXO-HQ
(morpemHocTh +5 MKc/1 CyTKH)

CTB-01 P2

I1P2

Al

A2

I'l

12

n2 Ethernet: 2xNTP (10/100Mbps)
BrIxo/1HBIC YaCTOTHBIE CUTHAJIBI:
1XPPS

OcuoBHOM 010K TuTanug 9-36 B
IMOCTOSIHHOT'O TOKAa

B1

I136

KA20 | 20 merpoB

KAXXX | o 100 meTpoB (ykazaTh IpH 3aKase)

Ipumep: CTB-01.P2.1TP2.A1.I'2.12.B1.1136.KA20 (ba3oBast koMIIeKTalKs)



