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BBEJEHMUE

PykoBoncTBO 10 sKCcIuTyaTanmmu (nanee mo TekcTy — PD) Bkimowaer B ceOsi oOmme cBeneHus,
npeJHa3HaYeHHbIE I O3HAKOMJICHHSI 00CITY)KHMBAIOIIETO MEePCOHaNa ¢ padOTON U MpaBUIIaMH 3KCILTyaTaluH
yctpoiictBa «CepBep TouHoro Bpemenu «CTB-01» (mamee mo Tekcry — cepep wiu CTB-01). okymeHt
COJIEP)KUT TEXHUIECKHE XapaKTePUCTUKH, OTIFICAaHNE KOHCTPYKIIMH U MPUHIINITA JEHCTBHA, a TAKXKe CBEICHUS,
He0OXO0UMBIe JIJISl TPABUIIBHOM SKCILTyaTaIlii cepBepa.

Ilepen nHayamoM paboOTBl HEOOXOIUMO O3HAKOMHUTBCS C HACTOSIIMM PYKOBOJCTBOM, TaK Kak
JKCIUTyaTallWisl CcepBepa JOJDKHA TPOBOJUTHCS JIUIAMH, O3HAKOMIICHHBIMH C TPHHIIMIIOM pa0oOThl U
koHcTpykiueir CTB-01.

CepBep MOXeT OOCTy)XHBAaThb TIEPCOHAT, MWMEIOMHNKA  KBaJU(PUKAIMOHHYIO TPYMIy IO
3JEKTPOOE30TIACHOCTH HE HUKE TPEThEH.

3ampemaercs paboTa ¢ cepBepoM JHMIIAM, HE CHABIIMM 3a4eT 110 TEXHHKE OE30MacHOCTH B
YCTaHOBIICHHOM TOPSIIIKE.

B xone skcrutyaranyu cepBepa MEPCOHATY HAJUICKHUT HMCIOIHATh PEKOMCEHMAIMH, HM3JI0XKCHHBIC B
0TpAacIeBOI HHCTPYKIIMH IO 3alIUTE OT CTATUYECKOTO AJIEKTPHUYECTBA.

3anperniaercs IPOU3BOIUThL MOHTAX U ICMOHTAX CepBEPA MPH BKIIFOUCHHOM 3JICKTPOITUTAHUY.

HpeI[HpI/ISITI/IC'I/I:%FOTOBI/ITCHI) OCTaBJISIET 3a CO6OI>'I nmpaBo IMPOU3BOAUTL HCIIPUHUOUIINAIBHBIC
HU3MCHCHUSA, HC YXYyAIIAOMIUC TCXHUYCCKUEC XAPAaKTCPUCTUKH CCPBEpA. I[aHHBIe HU3MCHCHUSA MOT'YT 6I>ITB HEC
OTPa)KEHBI B TEKCTE HACTOAIIETO TOKYMEHTA.
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1 OIIMCAHUE U PABOTA

1.1 O6mue cBexenns

1.1.1 Haumenosaunue cepsepa
Cepgep Tounoro Bpemern CTB-01.

1.1.2 Moougukayus cepsepa

— ACHB.428000.001-01 — anst MmoHTaxka B 19" crotiku u mikadsl, Beicota — 1U;
CTB-01 (c mOMOMHUTEIbHBIMH (QYHKIUSIMH) KOMIUIEKTYIOTCS Pa3TUYHBIMH KOMMYHHKAallHOHHBIMHU
uHTEepdecaMu, THII 1 KOJIMYECTBO KOTOPBIX ONPENEIAETCs IIPU 3aKas3e.
Bremmnuit Bug CTB-01, a Taxke ero TeXHMYECKHE XapaKTEPUCTHKH U KOMIUIEKTALlMH, BKIFOUAIOIINE
pa3nuYHble KOMMYHHKAlMOHHBIE HHTepdeichl, onucansl B . 1.2.2 m 1. 1.3.

Kon 3akaza CTB-01 ¢ pa3nuyHbIMU ONIUSIMU IPUBEAEH B IPUIOKEHUU A.
1.1.3 Ha3sunauenue cepsepa

CTB obecnieunBaer (hopMHpOBaHUE €IWHON MIKAaJIbl BPEMEHH, KOTOpasi MPUBS3LIBACTCS K ATaJOHAM
BPEMEHH 4Yepe3 CHUTHAIbl CIYTHUKOBBIX HaBHTalMOHHBIX KomiuiekcoB (I'HCC wmmm GNSS). Dra mikana
COTrJIacyeTcs Kak ¢ MEXIyHapOJIHOHN MIKaloi kKoopauHupoBanHoro Bpemernn UTC, Tak U co IIKanoil BpeMeHH
TAI nns nonnepxxku PTP.

Kpome TOro, ycTpoHCTBO TE€HEpUPYET M TPAHCIUPYET YAaCTOTHO-BPEMEHHBIE MapKephl B
pa3HooOpa3HbIX BUIAX, BKJIIOYAs Nepeaady JaHHbIX Yepe3 KOMMYHHKALMOHHbIE HHTep(EiChI.

1.1.4 Oénacms npumenenusn

CTB-01 sBnsiercsi  yHUBEpCAIbHBIM  HMCTOYHMKOM  TOYHOTO  BpPEMEHH, 00eCTeYMBaIONIIM
CHUHXPOHHM3ALMIO B KPUTHYECKH BAXXHBIX MH(PPACTPYKTYPHBIX KOMIUIEKCAX, HAIPUMEDP aBTOMATH3UPOBAHHBIX
WHPOPMALMOHHO-U3MEPHUTENBHBIX CHUCTEMaxX KOMMEpUYECKoro ydera siekrposneprun (AUMUC KVYD),
0aHKOBCKOM cektope, mpoekTax ACYTII.

CepBep npuUMeHSETCs 15l CAHXPOHU3AIMH BPEMEHHBIX IIKaJl 0a30BBIX CTAHIMH ONEPaTOPOB CBS3H, a
TaKXKe MOJICHCTEM Oe30MaCHOCTH Ha MPOMBIIUICHHBIX U PEKUMHBIX 00bEKTaX.

Ob6opynoBanue paboTaeT B cHCTeMax oO0ecledeHHss €IWHOr0 BPEMEHH, aBTOMATH3MPOBAaHHBIX
KOMIIJIEKCaX JUCTIETUYEPCKOTO YIIPABICHUS, T1Ie TpeOyeTcsl BBICOKAsi CTaOMIBHOCTE, @ TAKKe MPHUBSI3Ka COOBITHIA
K €IUHOMY IOCy/IapCTBEHHOMY WJIM MUPOBOMY CTaHIApTy BPEMEHH.

1.1.5 Pa3zmepuot cepsepa
Pasmepsr cepBepa B Mogudukanun ACHB.428000.001-01 — 500x300x50 mm.
1.1.6 Macca cepsepa

Jis monudukanun ACHB.428000.001-01 — ue Gostee 5 kr.

1.2 Texnuyeckue XapaKkTepHUCTUKH

1.2.1 O6wmue ceeoenusn

CepBep COOTBETCTBYET TeXHHUECKUM ycinoBusM TY 26.20.14-002-47212169-2022.
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1.2.2 Texnuueckue xapaxmepucmuxu

Texamdeckue XxapaKTepUCTHKH CEpBepa MpuBeAeHBI B Tadmme 1.

Tabmmma Nel. Texaudeckue XapaKTepUCTHKH

HaumeHoBaHMe napaMeTpa

3HaueHnune

KOHCTI)YKTI/IBHOG HCIIOJIHCHHC

s MmonTaxa B 19” cToliku 1 mKadsl,
BeicoTa — 1U

HaHpH)KeHI/IC InUuTaHuA

ot 100 10 264 B nepeMeHHOTO TOKA

ITotpebisemast MOIITHOCTb, He OoIee

20 Bt

OrneparimoHHas CHCTEMa

Linux

CereBbie HHTEPQEHCH
(ommmoHAaNTBHO N OMpeeNsIeTCs MPH 3aKa3e)

1) ETHERNET IxNTP (10/100 M6utlc)
2) ETHERNET 2xNTP (10/100 M6utlc)

HOHI{ep)KI/IBaCMI)IC TPAHCIIOPTHBIC IMTPOTOKOJIBL

TCP, UDP

HOHI{ep)KI/IBaCMI)IC CCTCBBIC ITPOTOKOJIbL

IPv4, IPv6

HOHI{ep)KI/IBaCMI)IC CCTCBBIC ITPOTOKOJIbL

NTP, DHCP, NBNS

[lonnepxuBaeMble MPOTOKOIBI CHHXPOHU3ALMY BPEMEHH
(ETHERNET)

NTP v2 (RFC 1119),
NTP v3 (RFC 1305),
NTP v4 (RFC 5905),
SNTP v3 (RFC 1769),
SNTP v2c (RFC 1158),
SNTP v4 (RFC 2030)

BrixoaHol curaan

1xPPS - cexynmHas MeTKa

OnopHbIi TeHepaTop
(ompenensercs mpu 3aKase)

1) TCXO (morpemrHocTs £1 Mc/CyT)
2) OCXO-HQ (morpenrocts £5 MKC/CyT)
3) PyOunuesslii (morpemHocts 0,2 MKC/cyT)

— atMocdepHoe naBneHue, klla

Bpewms cepsepa CTB-01 UTC+0 (GMT)
Bcerpoennsiii HTTPS Web-cepsep ist HacTpoiku +
Wntepdeiic RS232 1 mT.
LCD/LED nucruteii ajist oToOpasKeHHUsI COCTOSIHUS CepBepa +
Kuonky HacTpoiiku Ha JIMIEBOM MaHEeNN +
YcnoBus skcIyaTanuy 0J10Ka yIpaBiIeHuUs:
— TeMIepaTypa OKpy Karoliero Bo3ayxa, °C ot 0 mo +60
— OTHOCHUTETIbHAS BIAXKHOCTh BO3yXa MPH TeMIiepaType +25

°C, %, He Oomee 80

ot 84 1o 106,7

VYcnoBus 3KCIUTyaTaluy IPUEMHUKA!

— TeMIlepaTypa OKpy»Karolero Bozayxa, °C ot —40 1o +60
— OTHOCHUTEJIbHAS BIAYKHOCTh BO3yXa MPH TeMIiepaType +25

°C, %, He OoJiee 98
— arMocdepHoe naBieHue, klla ot 84 10 106,7
Bpewms napabotku Ha otka3z CTB-01 100 000 gacos

CpenHuii CpoK CITyKOBI

He MeHee 20 et

[Ipuemnuk curnanos I'HCC
(onpexensiercs mpH 3aKase)

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

I"abapurtHbie pazmeps! npuemurka curaaigoB ['HCC 6e3 yuera

AQHTEHHBI M DJIEMEHTOB, He OoJiee 150x90x70mm
WnTtepdeiic cpsi3u 0s10Ka ynpasieHHs ¢ IPHEMHUKOM CUT'HAJIOB RS-422

I'HCC (c ralbBaHUYECKON PA3BSI3KOM)
Crenens 3amuTh Kopiryca nmpueMmHarka curaaigo [ HCC IP65

Antenna 'HCC st Hapy>KHOTO MOHTaXa (C KOMILJIEKTOM
Kpemnexa)
(onpezensiercs: mpH 3aKase)

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

Kabens nnTepdeiicHbIl (onpenensercs mpu 3akase)

1) 20 metpoB
2) o 500 metpoB

Kabenb aHTeHHBII

1 mMeTp

Kabens mpuemHmKa (onpeaensercs mpu 3aKkase)

1) 0,6 merpa
2) Jo 100 metpoB
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I"abaputnbie pasmepsl 6ioka CTB (L% /]xB), mm, He Ooxee 500%300%50

Macca, xr, He 6oJiee 5

1.2.3 Yemoituugocms k 8030eticmeuto HeuHUX (hakmopos

CepBep B 4acTH K TpeOOBaHHUSIM CTOMKOCTH K BHELIHUM BO3JCHCTBYIOUIMM (aKTOpaM COOTBETCTBYET
tpeboBanusim ['OCT PB 20.39.304 ans rpymmst 1.1, 1.2, 1.3 (6e3 pa®oTbl Ha XOAy) KIMMaTHYECKOTO
ncnionHeHus Y XJI mo 'OCT 15150 asst HOCTOSTHHO OTAITHBAEMBIX TIOMEIIEHUI COOPYIKEHHI.

HopMasisHBIMH YCITOBHSIMH 3KCIUTyaTalllH CEPBEPa SBIISIOTCS:

- TeMIIepaTypa OKpY KaroIlIero Bo3ayxa ot 0 o +60 °C;
- OTHOCUTEJbHAS BIAXKHOCTh BO3yXa 80% mpu remnepatype +25 °C;
- aTMOoc(epHOE JaBJICHHE ot 84 mo 106,7 xIIa (ot 630 mo 800 MM pT. CT.).

Bun knmumarndeckoro ucnonnenus npuemnanka curgano F'HCC — YXJI1 o 'OCT 15150.
HopmanbHbIME yCTIOBUSIME KCIUTyaTallud TPUEMHUKA SIBIISTIOTCSL:

- TeMIIepaTypa OKpYy KaroIlero Bo3ayxa ot -40 o +60 °C;
- OTHOCHTEJIbHASI BIAYKHOCTh BO3/yXa 98% npu Temnepatype 25 °C;
- aTMoc(epHOe TaBJICHHE ot 84 no 106,7 klla (ot 630 mo 800 MM pT. cT.).

Ha cxemMe noka3aHo BO3MOXHOE PacIoI0KEHHE YCTPOMCTB B Pa3IMYHBIX TEMIEPATypHBIX THUaNa30HaX:

MpedensHble pado4ue meMnepamypsl HQ omkpsimom Bo3dyxe
om -40°C do +60°C

MpedensHbie padoyue
memMnepamypsl B 3akpsrimom
nomeweHuu om 0°C do +60°C

TexHonozuveckoe omfepcmue

Kadens npuemHuxka ACHB.356100.142

CTB-01(19")
3 B 20 M. [cmardapm) /: n 0.6 m. [cmaxdapm) 1™ AHmeHHa
noK cl‘;ll'lpﬂ ner:ua : Sﬂo : p \ pgeMHUK i {1r posopaspadnux|- e e
om 0°C do +60°C o T yKa3ame Npu \: om -40°C do +60°C 30 100 m. Wmamsii om -4 0+
akase (uka3zams npu «abens
3aka3e)
WumepoelcHsid kadens ACHB.356100.041 ArmenHsll kadens ACHE.356100.042
NpedenbHbie padoyue meMnepamypsl HA omkpsimoM Bo3duxe
om -70°C do +90°C
anﬁEfleblE DUEO‘-IUE TexHonozu4eckoe omBepcmue
memMnepamypsl & 3akpeimom
noMeweHuu om 0°C do +60°C Arimensbill kaBens ACHB.356100.042
CTB-01(19)
- do 100 m.
Bnok ynpabnerus | 20 m. (cmandapm) MNpuemHuk /N lyxaaame npu 3akaze) I po3opaspadkux| L M. AxmenHa
om 0°C do +60°C | do 500 . (ykazams *om -£0°C do +60°C \—j _ | om=70°C do +90°C
- WmamHeld
npu zakase)
kadenb
[ Kadenb npuemHuka ACHB.356100.142

HMumepdedcHeid kadens ACHB.356100.041 /

Pucynox 1.1 — Ilogkmouerne CTB-01(19”") B pa3nuvHBIX TeMIIepaTypHBIX IHATa30HAX.
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Otkrouenue/noakaoueHue uutepdericioro kadens (CTB - Ilpuemank GNSS) MOXHO HPOH3BOINTH

TOJBKO NpH BhIKII0YeHHOM CTB. B mpoTHBHOM cityyae MMEIOTCS PHCKHU MOJOMKH 00OpYIOBaHUS U HapyIICHHE
JIOTHKH PaOOTHI.

1.2.4 Yemoiiuueocms Kk MexanuuecKum 6030eicmeuim

CocTaBHBIE YaCTH CEpBEPa COOTBETCTBYIOT TPEOOBAHHSAM HA TIPOYHOCTH K MEXaHHMUSCKUM BHOPAIHAM
B COOTBETCTBHH C TAOJIHIIEH 2.

Tabnuia 2. XapakTepucTrKa yAapHbIX HArPy30K

Hanpagnenue ynapos
XapakTepuCTUKA YAapHBIX BO3JCHCTBUIM BeprukanbHbie [opu30HTaIBHbBIE HATPY3KH
Harpy3Ku MPOJIObHBIC MONePEYHbIC

Yucno yaapos 2000 200 200
[IukoBoe ymapHOe yCKOpeHue, g 15 12 12
JMUTensHOCTh NeUCTBUS YAAPHOTO 5-10 2-15 2-15
YCKOPEHUS, MC
KonmuaecTBo ynapos B MuH 200 200 200

1.2.5 Bezonacnocmeo

bezonacHocTh cepepa momkHa coorBeTcTBoBaTh ['OCT P MOK 60950 nist cTrarimoHapHOTo
00opymoBaHMs.

Ilo cnocoOy 3aIuThl YeI0BEKa OT MOPAXKEHHUS HIICKTPUIECKUM TOKOM COCTAaBHBIE YaCTH CepBepa
OTHOCATCA K cleayromum kinaccam 3amutel no 'OCT P MOK 60950:

- cepep “CepBep TOYHOTO BpeMeHH | xmacc;
- npueMHuK curHaios 'HCC 11 xnacc;

1.2.6 Haoexcrnocmo

Cepsep obecnieunBaet HapaboTKy Ha oTka3 100 000 yacos.

CepBep o0ecrieunBaeT cpeiHee BpeMsl BOCCTAHOBJICHHs paboTocmocoOHOcTH He Oonee 20 MUHYT.
Cpennuii cpok ciayk0sb! - He MeHee 20 JIeT ¢ y4eTOM POBEJCHHS BOCCTAHOBUTEJIBHBIX PadoT.

Cpok xpaHeHus (J10 BBOJIa B SKCILIyaTaluio) - 12 MecsIes.

1.3 Cocras cepBepa

CepBep Tounoro BpemeHun «CTB-01» (19”) KOHCTPYKTHBHO COCTOUT H3 CIEAYIOIIUX OJOKOB,

COCIMHEHHBIX MEXy CO00 KadeIsIMHu:

— bnok  ynpaBieHMs,  BBIIOJIHEHHBIA B METAUIMYECKOM  KOpIyCE, pa3MeEIlaeMbli B
TEJIeKOMMYHHKAalMOHHOM IKady U uMeromuid MapkupoBky «Cepsep Tounoro Bpemenn CTB-01;

— [Ipuemuuk curnanos 'HCC B 3amuiiieHHOM BCEIIOTOAHOM KOPIyCeE;

— Anrenna 'HCC.

O6mmit Bux CTB-01(19) 6e3 xaberneit mpencrapieH Ha puc. 2.1
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1 - bnok ynpaBneHus;
2 — IIpuemnank 'HCC;
3 — Anrenna T'HCC (na pucynke nzodpaxena antenna ICB ANT GNSS);
4 — I'po30opa3psIHUK.
Pucynok 2.1 — O6muii Bug cepsepa touHoro spemenn CTB-01(197).

1.3.1 Cepesep mounozo epemenu

[epennss nanens cepsepa Bpemenn CTB-01(19”) u3obpakeHa Ha puc. 2.2.

Cepsep To4HOro spemenu "CTB-01" ETHERNET RS232

<< |l > oKl x | F1]

Bson Ormexa Hacrpoika

Pucynok 2.2 — Ilepenusst nanens Ooka ynpasienust CTB-01 (19”).

Knomka «CeTb» BKITIOYaET/BBIKIIOUAET MPUOOP, BO BKIFOUEHHOM COCTOSIHUHM TOPUT KPACHBIM IIBETOM.
Tpu CBETOMOAHBIX MHIUKATOPA OTOOPAXKAIOT PEKMMBI paOOTHI CEpBepa BPEMEHH:
e «IIutanue» - 0003HaYaET BKIIOUEHHOE COCTOSIHUE CEpBEpa.

e «GPS/T'nonacc» - 0003HA4aeT NPUEM CUTHAJIOB C COOTBETCTBYIOIIMX HABUTAIMOHHBIX
CIyTHUKOBBIX CHCTEM, OTCYTCTBHE WHJWKAaTOpa O3HA4YaeT OTCYTCTBHE CHUTHaja JH0o
HETOAKIIOYCHHBINA BHEIITHUN MOJTYJTb.

® «ABTOHOMHasi padoTa» - O3HAYaeT aBTOHOMHBIM PEXHM pPabOTHl cepBepa, T.€. OCHOBHOM
nctouHuK cuaXxpoHu3anun RTC+GEN.

Kupkokpucramnyeckuid IBYXCTPOYHBIM AWCIUIEH OTOOpakaeT TEKYLIYIO0 ATy U BpeMsl cepBepa B
¢dhopmare UTC.

Pazvem «Ethernet» npenHazHaueH I BKIIOYEHHUS cepBepa B JoKajbHYyI0 ceTh Ethernet. MnTepdeiic
Ethernet — ato ocHoBHO#1 pabouwnii naTepdetic, uepes kotopbiit CTB-01 cCMHXpOHU3UPYET BpeMs YCTPOUCTBAM,
MTOIKITFOYEHHBIM B JIOKATbHYIO BRIYUCIUTENBHYIO CETh.

Pasbem «RS232» mpenHasHaueH IS JIOKAJIBHOTO  KOH(UIYPHUPOBaHHMS  CepBepa  uepes
nocJeIoBaTeNlbHbIN HHTepdeiic cTanaapTa RS-232.

Ha 3agneit manenn ycTpolcTBa HAXOAUTCS Pa3beM MUTAHMS IS MOAKITIOUEHUS K ceTH ~220B 1 pazbeM
JUTSL TIOJTKITIOUCHHSI COSTUHUTENLHOTO Kabenst RS-422 s cBsi3u ¢ BBIHOCHBIM MOAYJIeM IpueMHuKa. MHaTepdeiic
RS-422 sto unrepdetic cBsazu ¢ npuemunkoM curaanos THCC

1.3.2 Hpuemnux cucnanoe FTHCC

BriHOCHOUW MOmynb mpeacTaBisieT co6oi nmpueMHHK curHamoB ['HCC B 3amuIneHHOM BCEMOTOTHOM
kopmyce [P65 u3 anmromuaus. BeIHOCHOM MOIyIib He TpeOyeT Kakoh-Tr00 HACTPONKY WM KOH(HUTYpaITHH.
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1.4 YcTaHOBKA H NOAKJIIOYECHHE

1.4.1 Monmasic u demonmansic

K ™MoHTaxy, Hamagke W TEXHHYECKOMY OOCTY)KMBAaHHIO cepBepa [IOMYCKAIOTCS JIMIA, WMEIOIIUE
KBaIN(HUKAMNOHHYIO TPYHITy IO 3JIEKTPOOE30IMAaCHOCTH HE HIDKE TPeTheH, Mpomiemmue Kypc oOydeHus U
MOJTYYHUBIIHE COOTBETCTBYIOIIEE YAOCTOBEPEHHE.

MoHTax cepBepa JODKEH NMPOM3BOAUTHCS B MOMEUICHHUSX MPOMBIIUICHHBIX MPEINPHATHH, UMEIOINX
aTMocdepy, HE COJCpXKAaIlyl0 XMMHYCCKH aKTUBHBIX M arpecCHBHBIX MapOB M TOKOMPOBOJIICH MBUTH, C
COZIep)KaHUEM ITbUIH He Ooiee 3 MI/M, B MECTax, 3aIlUIICHHBIX OT IPSMOTO TOTIaaHHs COTHEYHBIX JIyde, BOJIBI.
TUMMYHBIM SBIISETCS pa3MEIIeHHEe CepBepa B OTAIUIMBAEMOM TOMEIICHUH B CIICIIMAILHOM IIKady.

Kopmyc cepBepa npenna3zHaueH [uist yCTAaHOBKH B 19 Hanpapisiomye TeIeKOMMYHUKAIMOHHOTO Kada.
[MTocne ycTaHOBKHM cepBepa K HEMy MOJBOAAT KaOeaW BHEIIHMX MOJKIOYEeHHHA. MOHTaX MPOBOJOB KaOesei
OCYIIECTBIISIETCSI BHHTOBBIMH 32)KHMaMHU.

Monrax anternsl [HCC npousBogsaT Ha yiHIe ¢ Y4eTOM TOTO, YTOOBI B TOYKE KPEIUICHHS aHTCHHBI
oOecrieunBanach BUIMMOCTh HEOOCBOAA C yrioM 0030pa He MeHee 120 rpamycoB «oTKpbITOe» HeOo. He criemyer
YCTaHAaBJIMBATb aHTCHHY B CTBOPE I'NIABHOI'O JICIICCTKA APYTHUX MIEPEAAONINX aHTCHH. Paccrosnue a0 6HI/I)KaI‘/'IHH/IX
MpeIMETOB B BepXHeH nomycdepe J0mKHO ObITh He MeHee 0,5 M.

MoHTax NMpPUEMHHUKA MTPOU3BOAAT Ha OJIMKAHMIIYIO K aHTCHHE CTCHY IPHU IMOMOIIHM YETHIPEX CaMOpPEe30B

i Ha TpyOy auameTpoM ot 20 10 27mm (3/4””) U-00pa3HbIMH XOMYTaMH.

Bona ¢ kxpoBiM He JOJKHA CTEKaTh HA aHTEHHY M kabenu. Ilocne moakiroueHus: K aHTEHHE KaOes,
TepPMETU3UPYHTE CTHIKH Pa3heMOB BOJOCTORKHMHU MY(DTaMU TN KIEHKON JISHTOM.

AHTEHHA TOJDKHA YCTaHABIMBATHCS B 30HE 3aIIUTHI MOJIHHEOTBOIA U IMETh BHEITHUN TPO30Pa3PSITHHK.

3azeMiieHHE TPO30pa3psAHUKA CIIEIYeT BBHIMOJIHATH OTAEIHHOW, M30JMPOBAHHON OT MOJHHEOTBOJA,
MEJTHOM IIIMHOM ceueHrueM He MeHee 4 kB.MM. CxeMa pa3MeleHHs aHTCHHBI Ha TPyOe MmoKa3aHa Ha pucyHke 3.1

AN
~ ™~
b N

30Ha 3qwWumsbl 3oHa 3awumsl
/ MonHueomBoda MonHueomBoda \
pd -~ e N

\—

He meHee 0,5 M do
Sauxadwux odbekmob |
AHmeHHbIU kabens

Kadenb npueMHuKa |

UumepdedcHsil kadens

Bnok ynpabaenus CTB-01

WuHa
3a3emneHust b kB. MM.

Pucynoxk 3.1 — Cxema pa3melIeHus: aHTEHHBI Ha TpyoOe.

CxeMa coelMHEeHHs Y3JI0B TIpeJ/ICTaBlicHa Ha pUCYHKE 3.2.
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AHTeHHa

Kponmrreitn 3azemnsiommuii
kabenb
TNC
C H |
XomyT —
I'pozopaspsannuk
Kabens Kabens
C @ | AHTEHHBIH MPHEMHHKA o
Xomyt (KA) (KIT)

N-tin N-tun IMpnemuuxk curnanos FTHCC

Brixoaunoit Tok. meTna RS-485 Ka6 . .

S PPS : abenb uHTepheHCHEIH

@ i ' ops TNIOHACC/ GPS ®
® ® @ @ ®
[Mutanue /
O O
l—| 8::{’:]':“\2 . [ ‘ Cepaep Tounoro spemenn " CTB-01" ——
CETh. ! i z o
e
QO Astososmas padora Beon ( Jma U@@@m

O = [@»)]

NTP

Pucynok 3.2 — Cxema coeaunenus y3nos CTB-01 (19”).

KpoHuireitn rpo3zopaspsaHuka KpenuTces MpH MOMOIIK camopesa, 6onra winn xomyra. Pucynok 3.3.

Kponmreitn anteHHBI KpemuTcs ¢ moMmomipio U-00pa3HBIX XOMYTOB M MOKET 3aKpeIUIATbCs Ha TpyoOe
nrameTpom ot 20 10 27mm (3/4”). BapuaHTs Kpert

Pucynox 3.4 — Kpermienne aHTCHHBI.

1.4.2 Iloozomoeka Kk pabome

CepBep TOJHOCTHIO TOTOB K KCIIOJIE30BAHUIO M0 HA3HAYCHHUIO TI0 3aBEPIICHHM MOHTAXHBIX WU
ITyCKOHAIAI0YHBIX padoT.
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MoHnTaxHbie U IMyCKOHAJIaJ0YHBbIC pa60TI>I MOTYT IPOU3BOAUTHCA MMPEACTABUTCIIAMU IIPECANIPUATHUSA-

W3TOTOBUTES, YIIOJTHOMOYCHHBIMI CEPBUCHBIMH IIEHTPAMH W TPEJICTABUTEISIMU 3aKa3uHKa, MPOIIeIIIIMU
MOJITOTOBKY Ha MPEIIPUATHH-H3TOTOBUTEIE.
ITpu BHELTHEM OCMOTpE CepBepa CleayeT MPOBEPUTE:

koMIuiekTHOCTh CTB-01 B cooTBeTCTBHU C POPMYISAPOM (IIACTIOPTOM);
OTCYTCTBHE BUJIUMBIX MEXaHUYCCKUX TTOBPEKICHUIA;

YUCTOTY THE3/I, Pa3bEMOB U KIIEMM;

COCTOSTHHIE€ COETMHUTENBHBIX POBOOB, Kabelne, MepeXoqHIKOB;
COCTOSTHUISI TAKOKPACOYHBIX MIOKPBITHH M YETKOCTh MapKHPOBOK;

1.5 PaGora ¢ cepBepom

1.5.1 O6wmue ceeoenusn

CepBep conmepkuT B cebe BCTPOCHHOE INPOTrPaMMHOE OOecredeHHe Ha OCHOBE IPOrPaMMHOTO

cemeiictBa Linux. J{ns xorurypupoBaHus ycTpoiicTBa JOCTYITHO Ba HHTEpdeiica:
1. Yepes nuieByro naHens.
2. Yepe3 WEB-unTepdeiic HaCTpOMKH U yIpaBJIeHHs.

[Tomnas HacTpoiika BO3MOKHA TOJIbKO Yepe3 WEB-unTepdetic.

NTP cepsep (CTB-01) ve umeet ycranoBku gacoBoro mosica. NTP cepsep (CTB-01) pazmaet Bpems mo
UTC+0(GMT).

Yacosoii mosic HacTpauBaetcst Ha o0opynoBaHiu NTP-kireHTa, TONBKO B 9TOM Cllydae TapaHTHPYeTCs
KOPPEKTHAs! CHHXPOHHU3ALMs BPEMEHH.

1.5.2 Jluuegyio nanensv ynpaenenus

Ha munieBoit manenu CTB pacrnionoxxeHs! cieayronue 00beKThl: CBETOIUOHAS TaHEh HHIUKAIUH,

KHOTIOYHAs MaHelb, naHenb natepdeiicos, LCD/LED aucruteit u kHonka Bxn/Beik:

CseroanoaHas maHeJIb
MHANKAHUA

Knonounasi maneinb

ITanenn untepdeiico

LED aucniaeit

Knonka Bkia/BuIK
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1.5.3 Huouxamopuol

CBeTOMOAHBIC HHIUKATOPBI OTOOPAKAIOT PEXKMMBI PA0OTHI CEpBEPa BPEMCHHU:
- «ITuTanue» - 0603HAYACT BKIIOUEHHOE COCTOSIHHAE CepBEpa.

- «[JIOHACC», «GPS» - 00603HauaeT mpueM CHTHaJOB C COOTBETCTBYIOIIMX HaBUTALIMOHHBIX
CIYTHUKOBBIX CHCTEM, OTCYTCTBHE HHIMKATOpa O3HA4aeT OTCYTCTBUE CHTHaNa JHOO HEMOAKIIOYEHHBIH
BHEIIHUN MOZYJb.

- «ABTOHOMHAasI padoTa» - 03HAYAET, 4TO BO BKIaake NTP OCHOBHON MCTOYHHUK CHHXPOHU3AIIUH
nepeseneH B RTC+GEN (cm. mynkT 1.5.7.2).

1.5.4 JKuokokpucmannuueckuit oucnei

Crpoka 1 - oroOpaxaet Bpemst B popmare [Y4:MM:CC] (GMT (Bpewms Ilo ['punBHuy)).
Crpoxa 2 — Homep Stratum NTP (ocHOBHO HCTOUHUK CHHXPOHU3AIMU BPEMEHH).
Crpoka 3 - pabouasi TpyIIIUPOBKa, KOIWYECTBO CITyTHUKOB (00111ee/pabounx).

Pucynoxk 4 — lucrureit CTB.
1.5.5 Hacmpoixa CTB uepe3 nuyeeyro nanev ynpasieHus

JlokanbpHass HacTpoiKa OCYIIECTBISICTCS dYepe3 JULIEBYIO IaHelnb ympasieHus. llpu pabore
yCTpOMCTBa Ha DKpaHe oToOpaskaeTcst TeKyInas HHpopMaIus.

Uepes nMLEBYIO MaHeNb BO3MOXHO HAcTpouTh mapameTpsl uHTepdeiica EthO: IP-agpec, macky
MOJICETH U LIIJTI03, & TAK)KE COPOCUTH HACTPOMKH, K HACTPOWKAM IO YMOJTYAHHIO.

Haxxatne Ha kHONKy «F1» — nepeBoj 3KpaHa B peXUM HACTPOWKH, B KOTOPOM MOXHO yCTaHOBHUTD
IP anmpec unTepdetica eth0, macky u nuTt03 1 COPOCUTH HACTPOHKH YCTPOHCTBA HA YCTAHOBKHY IO YMOIYAHHUIO.

Hactpoiiku ycTpoiicTBa 0 yMOTYaHHIO:
— «GL(L1)+BD(L1+L5)»;
— 1P 192.168.1.136/24

Ipumeuanue: CnymHuukosasn zpynnupoéKa no yMoI4aHuIo 3a6UCUIM OM MUNGA YCIMAHOBIEHHO20
npuemnuka cucnanog 'HCC.

1.5.6 Hasuzauusn uepes nepeonioio nanen

Jiist mepexoa B pexXUM HACTPOEK UCIOIb3yeTca KHomKa «F1y»
Hanee xHonka «F1» ncrons3yercs 1 MPOKPYTKH CTPAHUI] HACTPOEK.

[Tosip30BaTeIIIO JOCTYIHBI CICAYIOLINE APAMETPBI ULl HACTPONKH:
1) «ethO IP» - angpec Ethernet;

etho I P
18982 168 . 001 . 146

PR

Pucynok 5 — Anpec Ethernet
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2) «ethO MASK)» - mack

a cetu Ethernet;

Pucynok 6 — Macka cetu Ethernet
3) «eth0 GTWAY» - mumos Ethernet; _

Pucynok 7 — I1lmo3 Ethernet
4) «Restore defaults» - cOpoc nmepeunciIeHHBIX BBIIIE HACTPOEK M0 YMOIYAHHUIO.

Restore default

lpress 0OK ]

Pucynok 8 — COpoc nepedncieHHbIX BhIIe HACTPOEK

Hacrpoiika mapamMeTpoB OCyIIECTBISETCS CIEAYIOIUM 00pa3oM:

1) xmaBumm E Eﬂ MepeMenialoT Kypcop IO OTAENbHBIM 3HaKaM BJIEBO M BIIPaBO
COOTBETCTBEHHO;

2) knaBumia «OK» akTHBHPYET PeKHUM PEIAKTHPOBAHHUS 3HAUCHHS (0003HAYAETCS TOSBICHUEM OIS
«edit» B BepxHeii CTpoke);

3) B pexume «edit» kiaBuim [E [E] YMEHBIIAI0T/yBEIMYUBAIOT 3HaUeHUE Ha 1 (MaKc. 3HaUeHue
OTJIETTLHOTO TIOJISL OTPaHUIEHO 255);

4) knaBuma «OK» moareepkaaeT HOBOE 3HAUYCHHUE U BBIKIIFOUACT PEKUM PEIaKTUPOBAHUS; BMECTO
«OK» MokeT ObITh HakaTa «X» I OTMEHBI MOCIEeTHIX H3MEHEHHI;

5) Ui MpUMEHEHHs HOBOTO IapaMmerpa HCHojib3yeTca kiaBuma «F1». 3artem, mpu mosBiIeHUH
yrounsitoriero cooduienus «Apply changes?», knasuma «OK» moareepxaaeT HOBbIN mapamerp, a «X»
OTMEHSET BCe N3MEHEHHS TapaMeTpa,;

6) mociie caenaHHOro BeiOopa kinasuma «F1» cHoBa ncnonb3yeTcs sl IPOKPYTKU CTPAHUL.

Jiist BBIOJTHEHUS cOpoca 10 3aBOJICKUX HACTPOEK, TPEOYEeTCs MEPEKIIOUUTHCS B MEHIO Ha ITYHKT
«Restore defaults», naxxats knasumry «OK». [losButcs yrounstomee cooduienre «Are you sure?».
[ToBTOopHO HaXxaTh KnaBuIry «OK» 11 moaTBep kIeHNs BEIOOpA (J1aiee TIPOUCXOIUT Iepe3arpy3Ka
cuctemsl). Knasuma «X» OTMEHsIET TOATBEPKICHIE BHIOOpA.

BLIXO,Z[ U3 peKUMa HACTPOCK MPOU3BOJUTCA KJIaBHUIIICH «X», IIpyu 35TOM MOJIB30BATCIIIO 6y}_'L€T
MPEAJIOKECHO IPUMEHNUTE HOBBIC TapaMETPHI, €CJINU ITPOU30IIIN U3MCHCHUA.

Uzmenenune moboro mapamerpa Hactpoek cetd Ethernet m mocnenmyrommii BbIXOJ M3 peXuUMa
HACTPOEK COIIPOBOXK/IAETCSl aBTOMATUUECKON IIepe3arpy3Koil CUCTEMBI.

Ceccust HACTPOEK aBTOMATHYECKH 3aBEPIIACTCS MPH OTCYTCTBUU HAXKATHI Ha KJIABHIIHN B TEUYCHUE
30 cexyH.
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1.5.7 Konguzypuposanue uepes3 WEB-cepeep
1.5.7.1 Bxoo ¢ WEB-unmepdgeiic
ITo ymMomyaHuIO yCTPOWCTBO UMEET CIICAYIOIIME CETeBbIe HACTPOIKH U1 nHTepdeiica ethO:

> 1P 192.168.1.136
» MASK 255.255.255.0
» GTWAY 192.168.1.1

UroOs! BoiiT B Web-untepderic CTB-01 Hy»HO OTKpBITH Opay3ep U B aApecHOW CTPOKe HaOpaTh
IP-ampec CTB-01. B pe3ynbTaTe OTKpoeTcs TJiaBHas cTpaHuna Web-uHTepdeiica, n3o0pakeHHas Ha
pucynke 9.

sTv

CEPBEP TOYHOIO BPEMEHW CTB-01

CTB-01 - 6230BbIiH KOMNOHEHT CUHXPOHW3ALMK BPEMEHK

CTB-01 umeer CEPTU®KKAT 0D yTBEp#IEHUM TUNA CPBACTB U3MEDBHUA.
Pa3paboTtaH n npou3soauTca B Poccuu
I ?/nu-X OBecneYnBaeT CHHXPOHW3ALMIO BpeMeHIn Yepes npoTokonul NTP, SNTP

EMBEDD

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

Tex nogaepska

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

email: support@icbcom.ru

Cep.Ne: 20250029
Bepcua NO: 3.06.03.04

Pucynok 9 — I'naBnast crpanunia Web-unrepdeiica CTB-01.

Bxon B unTepdeiic MoxxeT ObITh OCYIIECTBIICH JIMOO C MpaBaMu aJMUHHUCTPATOPA, JIUOO ¢ MPpaBaMH
nop3oBaTestst. [Ipu 3ToM mpaBa amMUHUCTpATOPa MO3BOJISIOT, KaKk mpocMaTpuBaTh HacTpoiiku CTB-01, Tak u
HU3MCHATH UX. HpaBa K€ IOJIL30BATEIIA MO3BOJIAIOT TOJIBKO MPOCMATPHUBATH HaCTpOﬁKH.

Haxxmute Ha kHONMKY «BX0m», pacnojoKeHHYIO B NPaBOM BEPXHEM YTy IJaBHOM CTpaHMLEBL, B
pesynbTarte oTkpoercss (opma apropuzanmu. Kroomka «Bxom» wnzoOpaxena Ha pucynke 10, dopma
aBTOpHU3aIMi — Ha pucyHke 11.

Pucynok 10 — Knonka Bxoj.
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Pucynok 11 — ®opma aBTOpHU3aLIH.

M3Ha4anpHO CyIIECTBYET TOIBKO OIMH MOJIB30BATENb — «AJIMUHHCTPATOPY.

I[To ymomyaHuto JaHHbBIC ONIB30BaTeNs «AqmMuHucTparopy: Jlorun — admin, ITapomns —admin.
[Tonb3oBareneit MOXKHO 100aBUTh Ha BKIaake «Adminy.

[pu 3akperTiN cTpanuisl BeO-uHTepdeiica CTB nmponucxoauT BEIX0J] U3 aKKayHTa.

Ecnu maposie BBeZleH BEPHO, TO B BEPXHEM JIEBOM YIJIy B CTPOKE HABUTALlMM CTAHYT JOCTYITHBIMHU
MYHKTHI MEHIO, KaK M300pakeHO Ha pUCYHKE 12, a B BEpXHEM MpaBoM yriy KHomnka «Bxom» m3meHuTCs Ha
KHOTIKY «BBIX0/1», U pSZIOM MOSBUTCSI UMsI TIOJIB30BATES, 110 KOTOPBIM OCYIIECTBIICH BXO/I, KaK H300pakeHO
Ha pUCYyHKe 13.

STV NTP PTPO GNSS Cets XypHanel Admin

Pucynok 12 — MeHI0 HaBUTAIIUY.

admin

Pucynok 13 — Knomnka Beixog,.

IL]'IH BbIXOJa WJIN U1 CMCHBI MTOJIb30BATCIISI HAXKMHUTE Ha KHOIIKY «BBIX())I».

Ecnm Ob11 ocymiecTBIICH BXO/T, TO MEHIO HaBUTallUKU Oy/IeT COAepKaTh CIEIyIOIIUe OIS

— NTP — nacrpoiiku u uadopmanus o6 NTP;

— PTP — nacrpoiiku n uadopmanus o6 PTP;

— GNSS — nactpoiiku n napopmanus o npuemuuke curaanos 'HCC,

— CeTb — ceTeBbIe HACTPOMKH;

— 2Kypnaabl — cucteMHsbIi xypHal, xypHain GNSS;

— Admin — HacTpOWKM YYeTHBIX 3aIMCEH, yNpaBieHHE CIy)KOaMH W OOHOBIICHHE IPOrPAMMHOTO
obecnieuenust CTB-01.

PaccMoTpuM Kax bl IyHKT MEHIO TOIPOOHO.

1.5.7.2 Ilynkm menio NTP

IIpu Be1OOpPE myHKTa MeHI0O NTP 0TKpoeTcs 0KHO, Kak M300paKeHO Ha pucyHke 14.

B neBoit wacTu okHa OTOOpa)KeHBI TeKymee coctosiaue aeMoHa NTP u CIMCOK TOIKITFOYSHHBIX
KITUCHTOB.
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CocTtoAnue gemoHa NTP

Ceonctea NTP:

browser time
Error 1PPS
NTP timestamp
Reference ID
Stratum

Ref time {UTC)
System time
Last offset
RMS offset
Frequency
Residual freq
Skew

Root delay

Leap status
Name/IF Address

 Jul 24 2826 15:18:38 GMT+@468

: -B.2p2ea2sal

1 2026-07-24 11:18:31

: 31585853 (1PPS)

t 1

: Fri Jul 24 11:17:41 2826

: 9.800008121 seconds slow of WTP time
: -B.@82888986 seconds

: 8.888675982 seconds

: 42.212 ppm slow

: -B.881 ppm

: 2.912 ppm

: 9.00000080]1 seconds

Root dispersion :
Update interval :
: Normal

3.88835a575 seconds
32.8 seconds

NP MR Span Frequency Freq Skew Offset 5td Dev

{hwtimestamp eth@}

{allow 192.168.1.8/24}

{allow 192.168.63.8/24}
{refclock PPS /dev/pps2 lock MMEA
refid 1PP5S prefer trust poll 5
precision le-7 offset @.80080885
filter 256}

{refclock SHM 8 refid NMEA
precision le-1 offset 8.38 delay
8.2 noselect}

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

1PPS 16 11 585 -8.8a1 8.011 -19ns 1923ns
NMEA lock [ 4 77 #1252.577 2167 .426 +388ms 16ms

y / .
Cnucok KnueHToe NTP
Host NTP D Int IntL Last Cmd D Int Last -

oSTname rop n n ES_ m rop 1In ai HaCTm“m NTP
192.168.63.225 51 B 18 - 1 ] ] - -
[ocTyn K NTP l
Restart NTP
P
[ — W .

Pucynok 14— OxHO HacTpoek NTP.”- -

B none «Cocrosinune nemona NTP» oToOpaxkeHsl cieAyIoue mapaMeTphl:
Error PPS — pa3nuiia Mex 1y Ha4alioM CEeKYH/IbI CHCTEMHBIX YacOB M TIPUX0JIOM (PpOHTA CHTHAJIA

1PPS;

— NTP timestamp — Bpewmsi, kotopoe nepenaercst NTP-kiueHnTam;
Reference ID — upeHTH()HUKATOP HCTOYHHUKA CHHXPOHH3AIIUH;
Stratum — KoJIM4ecTBO NMEPEX00B K CEPBEPY C YCTAHOBICHHBIMH 3TAJIOHHBIMU YacaMH;

— Ref time — Bpems mo ['puHBHYY, B KOTOpO€ OBLIO BBINOJHEHO IOCIEIHEE HM3MEPEHHE H3
9TaJOHHOTO HCTOYHHKA;

— System time — 3aepikka CHCTEMHBIX YaCOB OT CHHXPOHU3HUPOBAHHOTO CEPBEPA;
Last offset — pacueTHoe cMeleHre MOCIeAHEr0 OOHOBIECHHS YaCOB;
RMS offset — monrocpounoe cpeaHee apupMeTHIECKOE 3HAUEHUS CMEIIICHNS
Frequency — wacrora, Ha KOTOpOW 4Yachl CHUCTEMBI OyayT paboTaTh HENPaBUILHO, €CIH
xpoHorpad He npoBezeT Koppekiuoo. OHa BEIpakeHa B ppm — 49/M (4acTeil Ha MUJUIUOH);

— Residual freq — ocraTounast 4acToTa yKa3bIBaeT Ha Pa3HHILy MKy U3MEPEHUSIMU OT OTIOPHOTO
HCTOYHUKA M MCIIOIb3YeMO B HACTOSIIIEE BPEMs 4aCTOTOM;

— Skew — pacueTHas OTPEIIHOCTb, CBSA3aHHAS C TIOTPEIIHOCTHIO YaCTOTBI;

— Root delay — cymmapHas 3azepikka ceTeBoro ImyTH K CepBepy;

— Leap status — craTyc ckauka (A3MEHEHHS) BDEMEHH, KOTOPBI MOYKET UMETh OTHO U3 CIICIYFOLITHX
3HAUCHHUI:

— «Normal» — 03HauaeT HOpMaJIbHYI0 KOPPEKTUPOBKY BPEMEHH;

— «Insert second» — 03Ha4acT, 4YTO MPOMU3BCACHA KOPPCKTUPOBKA BPCMCHHU ﬂO6aBHGHHCM
I[OHOHHHTGHBHOﬁ CCKYH/BI B MMOCJIICAHIOO MUHYTY TCKYIICTIO MCCALIA,

—«Delete second» — o3Hauvaer, YTO MPOU3BEJEHA KOPPEKTHUPOBKA BPEMEHM YJaJI€HUEM

P35 CTB-01 V8.14 ot 30.09.2026

16



}.IOHOJ'IHI/ITCJ'ILHOﬁ CCKYHIBI 13 HOCJ'IG,I[HCfI MHHYTBI TCKYLICTO MECALIA,

—«Not synchronised» — o3HadaeT, 4TO cepBep B [JaHHBIH MOMEHT BpPEMEHH HE
CHUHXPOHH3HPOBAH.

Hanee B none Huxke «Cnucok kaneHToB NTP» yka3an criucok MOAKIIOUEHHBIX KINEHTOB.
B mosne 3anmuceIBarOTCS TOIBKO KIMEHTHI C YCHENIHO YCTAHOBICHHBIM CTA0MIBHBIM COSANHEHHUEM C
CTB-01. KpaTkoBpeMeHHBIE CEaHChl CHHXPOHM3allMd HE Y4WUThIBaloTCsS. Ha cTpaHuie myHKTa MEHIO

«XKypHaa», tae O0TOOpakeHBI CHCTEMHBIE JIOoTH, HuMeromasics wuHpopmamus 1o NTP kmmenram He
0TOOpaXkaeTcsl.

B none «Cnmcox kiauenTtoB NTP» oToOpaXkeHbI ClieAyIoNUe mapamMmeTphl:

—Hostname — IP-agpec wmun  wums  NTP-ximenta, ¢ KOTOpbIM cepBep  MBITACTCS
CHUHXPOHH3HUPOBATHCA;

—NTP — xonuuectBo nonyuennbix NTP-makeTos;

—Drop — xonnuecTBo notepsaHHbIX (dropped) makeToB mpu oOMeHe ¢ cepBepoM. [lepBoe 3HaUeHHE
— o011ee YUCII0 HOTEPSHHBIX AKETOB;

—Int — uHTEpBaN (B cCeKyHIaX) MEXIY MOCIETHUMH 3aIPOCAMH K CEPBEPY;

—IntL — mocneaamii haKTHIECKH NCTIOTB30BAHHBIN HHTEPBATl MKy 3alIPOCaMU;

—Last — Bpems B cekyHIax ¢ MOMEHTa MOCJIEHET0 YCIELIHOTO OTBETA OT CEPBEPA;

—Cmd — KomM4YecTBO OTIPABICHHBIX KOMAH]] WK 3aIIPOCOB K CEPBEPY.

—Drop (moBTOPHO) — MOBTOPHOE OTOOPAXKEHHE CTATUCTUKH IMTOTEPh. Y TOUHEHHE TI0 APYTOMY THITY
0TOpachIBaHMs TAKETOB (HAPUMEP, U3-3a HECOOTBETCTBUS BPEMEHH MU ayTeHTH()UKAIIUH).

—Int (moBTOPHO) — TOBTOpPHOE OTOOpakeHWEe WHTEepBasa. MOXKET OTHOCHUTHCS K BHYTPEHHEMY
Taiimepy nemoHa NTP.

—Last (moBTOpHO) — BpeMs MOCIICTHETO COOBITHS;

B nipaBoii wacti okHa otoOpaxensl cBoiictBa NTP u kHomku yripaBnenus Hactpoiikamu NTP.

B none «CpoiictBa NTP» oToOpaskens! Bce Tekymune HacTpoiiku NTP.
Jig 3amaHust HACTPOEK HeoOX0IMMO Haxath Ha KHOTIKY «Hactpoiiku NTP».

OTkpoercsi OKHO ayTeHTU(HUKALMK M0JIb30BaTesl (PUCYHOK 15), B KOTOPOM HEOOXOJIUMO BBECTH
JaHHBIE YYETHO! 3alMCHU: JIOTHH U MapoJib U HAXKaTh HA KHOIIKY «Jlaee».

Hactporku NTP X

AnMUHUCTpaTOp [ ]

Mapons [ ]
ol

Pucynok 15 — OxHO ayTeHTH()HKAIINY TTOJTH30BATES.

OTKpoeTcst OKHO, TOKAa3aHHOE Ha pUCYHKe 16.
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HacTtpoiku NTP X

OCHOBHOM UCTOYHWK BPEMEHKN

GNSS ~

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

Conor Jf oo

Pucynok 16 — Oxuao «Hactpoiixku NTP».

JocTymHBbI ceayromue HacCTPOUKU:
1. OcHOBHOIi HICTOYHMK BpeMeHH
[o3BonsieT BHIOpATh NCTOYHUK CUHXPOHU3AIMY BPEMEHU:

—  GNSS (Pexomenoyembtii pesicum 01 601bUIUHCIEA CUECHAPUEE IKCHIYAmMayulL).
CuHXpoHHM3anus OT NIOOATBFHBIX HABUTAIIMOHHBIX CITYTHUKOBBIX cHCTEM. [Ipu BpeMeHHOM
MpONaJaHuy CHUTHAJOB OT CIYTHHKOB, CHHXPOHHU3AIMs TPOJOJDKAETCS OT BHYTPEHHETO
OIIOPHOT'0 TeHepaTopa,

— RTC+1PPS. (Aémonomnusiit pescum). Pexxum cunxponusanuu ot rerepatropa OCXO c

rcrnonp30BanneM curHaia 1PPS. Mcnons3yeTcs, Koraa HeT KaueCTBEHHOTO MTpHeMa CHTHalIa
CIIyTHUKOBBIX CUCTEM.
I[Tpu BBIOOpE TaHHOTO HCTOYHHMKA CTAHOBHUTCS A0CTyIeH mapamerp «SApye NTP» (Stratum)
(pucyHok 17). JlaHHBINA MapamMeTp OINpEAEIsSeT YpPOBEHb MPHOPUTETa (ABTOPUTETHOCTH)
YCTPOHCTBA KaKk HICTOYHHKA BpeMeHH B ceTH. Ha3HauyeHue: yeM MeHblIe YUCII0, TEM BbIIlIe
MIPUOPUTET IaHHOTO cepBepa ISl IPYTUX YCTPOHCTB.

— OrcyrerByer. Pexxum paboTbl 0e3 OCHOBHOro HCTO4HMKA cuHXpoHum3amuu — GNSS.
Ucnonezyetcs npu Hannmuuu BHEIHUX NTP-cepBepoB a1 CHHXPOHU3AIUH OT HUX.

HacTpoitku NTP X

OCHOBHOW UCTOYHUK BPEMEHK

l RTC+GEN ~ l
Hpyc NTP
E - |

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

Conca I cormn.

Pucynok 17 — Beibop RTC+GEN kak 0ocCHOBHOI HCTOYHHMK BPEMEHH.

B Ta6m/1ue 3 OPUBCACHBI PECKOMCHAYCMBIC HaCTpOﬁKH U UCTOYHUKH CHUHXPOHH3AIUU BPCMCHHU, B
3aBUCUMOCTH OT THIIA UCIIOJIB3yEeMOI'0 reHepaTopa 1 KOHKPETHBIX yCJIOBI/Iﬁ IKCILIyaTalluu.

P35 CTB-01 V8.14 ot 30.09.2026



Tabnuna 3.

Pexomenayemblii
HCTOYHHUK .
YcaoBus dKCILTyaTauuu JlonmosiHUTE/IbHBbIE HACTPONKHU
CHUHXPOHU3ALUH
BpPEeMEHH
HlIratHas padota, Hammane GNSS- Hannuwme renepatopa TCXO.
CUI'HajIa, KpaTKOBPEMEHHOE GNSS GNSS: «Lock GNSS — VYnpasnsarts
orcyrctBre GNSS. NMEA+1PPS»
[TarHas padota, Hanmuane GNSS- Hannuwne reneparopa OCXO.
CHTHAJIA, JUTUTEILHOE GNSS GNSS: «Lock GNSS — Vnpapnsars
orcyrctBre GNSS. NMEA»
Hanuuue reaeparopa OCXO.
ITonuoe otcyTcTBre GNSS. RTC+GEN IIpenBaputenpHas HacTpoiika
ABTOHOMHOT'O PeXKHMA.
Ecnu nHeobxoauma
CHHXPOHHU3AIUS OT BHEITHETO OtcyTcTBYET Hactpoiika xoctoB NTP.
ucrounuka NTP

2. JlomosaHuTeNbHBbIe HUCTOYHMKH cunxpoHm3amuu NTP (Hu:kHee moJie mocie Ha3BaHUs

OCHOBHOI'O HICTOYHHUKA BpeMeHI/I)

Bo3moxxHEI CJIEAYIOIIUE BapHaHTbl UCTOYHHUKOB!

— Server — yka3bIBaeT BHELIHUI cepBEp B JIOKAJIBHON CeTU WU ceTU HTEpHET, ¢ KOTOPhIM

Oynet cuaxponusupoBarbes CTB-01;

— pool — yxkasbiBaet myn cepBepoB B MHTepHETE, ¢ KOTOPBIMHU OyIeT CHHXPOHU3HPOBATHCS

CTB-01,

— P€er — B OTIIMYHE OT «SErVEN» MO3BOJISACT YCTaHABIMBATH CUMMETPHUYHYIO CBA3b.

HpI/I Ha)KaTHH JICBOM KHOIIKOM MBIIIIH 110 A0II. UICTOYHHUKY WJIN Ha MIEPBYIO ITYCTYIO CTPOUYKY B JAHHOM

oJse, 0To0pa3saTcs HACTPONKH JOMOIHUTEIbHBIX HCTOYHMKOB CHHXPOHHU3AIUH (PUCYHOK 18).

Hactpoiiku NTP

BEcnonb3oeaTh annapaTHele METKW BpeMeHu ana eth0

(OCHOBHOW UCTOUHUK BPEMEHU

GNSS

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

-

Active Mode NTP host

xleave iburst

serve v [ J.ru.pool.ntp.org

Pucynok 18 — Hactpoiiku JONOTHUTEIBHBIX HCTOYHUKOB CHHXpoHM3aui NTP.

Omnucanne HaCTPOeK:

— Active — akTHBHpYET HCIIOIB30BAHIE JAHHOTO NCTOYHMKA CHHXPOHH3AIINH;

— Mode — BbIGOp BapHaHTa HCTOYHHKA (CM. BBIIIE);

— NTP host — agpec ncToUHNKa CHHXPOHU3ALINY;

Jia coxpaHeHust HAaCTpOeK HeoOX0 MO HaXKaTh Ha KHONIKY «COXpaHUTBY.

[Ipu Haxxatuu Ha KHONKY «IIpUMeHUTB)», mapaMeTpbl OyayT coxpaHeHbl B ycTpoiictBe CTB-01,
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nemoH GNSS Oyner nepesanylieH, U JaHHbIE U3MEHEHHUS Oy TyT IPUMEHEHBI.

Jua 3amanms Hactpoek goctyma kK NTP mHeoOxommMo HaxkaTh Ha KHONKY «Joctym k NTP».
OTKpoeTcsl OKHO ayTeHTU(QHKANUU TMOJb30BaTens (pucyHOK 19), B KOTOpOM HEOOXOJMMO BBECTH IaHHBIC
YUETHOM 3aIllMCH: JIOTHH M apoJib U HaXKaTh Ha KHOMKY «Jlajeey.

Hoctyn kK NTP X

[Mapons

= =3

Pucynok 19 — OkHo ayTeHTH()HUKAINH TOTB30BATEIS.

AnMUHWCTpaTOp [ ]
|

OTkpoeTcst OKHO, ToKazaHHoe Ha pucynke 20.

Hoctyn Kk NTP X

HacTpoikn goctyna

Cnucok gocTyna
allow 192.168.1.8/24

NTP gocTyn no knsdy

Pucynok 20 — OxHo HacTpoek goctymna k NTP.

ITo yMo4aHuto KIMEHTaM U3 MOJICETEN, SIBHO HE MIPOMKMCAHHBIM B 3TOM HACTPOIKE, JOCTyMa HET.

Jlnst moGaBiieHUsT MOJCETH HEOOXOAMMO HaxkaTh KHOMKY «JlocTym». OTKpOeTcsl CIHCOK OCTyIa
(pucynok 21).
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Hoctyn kK NTP X

Cnucok foctyna

allow 192.168.1.0/24 *

0 22

Pucynok 21 — Cnmcok goctyma.

st moGaBieHNsI HOBOM MOACETH HEOOXOIUMO HaXKaTh KHOMIKY «/100aBUTb». B OTKpBIBIIIEMCST OKHE
BBECTH aJ[pec HOBOM MOJICETH, BHIOPATH MapaMeTp, U HaKaTh Ha KHOIKY «100aBHTB» (PHCYHOK 22).

Tarxoke MOYKHO yJIJISITh IOACETH, BEIOpAB paHee J0OaBICHHYIO IMTOICETh M HaXKaB KHOIKY « Y TAIUTHY.

Ipumeuanue: Ilpu 3a0anuu adpeca noocemu HeoOX00UMO yKazamop MAcCKy noocemu é gpopmame
CIDR uepe3 cumeon «/» (Hanpumep: 192.168.1.0/24).

HocTtyn K NTP X

[NobaenTs NoaceTs

MoaceTs: [ 192.168.1.0/24 ]

Allow v

Allow

[ onueva | poceom. |

PucyHnok 22 — JloGaBieHne nojceTy.

IMapameTtp «allow» pasperaer gocTyn u3 3aganHoi moaceTu. [lapameTp «deny» 3amperiaeT J0CTyI
¥3 3aJaHHOU IIOJICETH.

I[Tocune aToro nmozceTs nosisutcs B nosie «Hactpoiikn goctyma» (cm. pucyHok 20).

Tarxoke MoxxHO HacTpouTs AocTyn K NTP mo kimtouy, HaxkaB Ha KHOIIKY «Kumroum». OTkpoeTcst 0KHO,
MOKa3aHHOE Ha PHCYHKe 23.
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Hoctyn K NTP X

HocTtyH K NTP no kniody

MaoeHTudukatop Knoua:

ASCII ~

Maponk:

o=

Pucynok 23 — Hacrpoiiku goctyna k NTP mo kimtouy.

[To3BonsieT KIMEHTaM 0E30MacHO MOTydYaTh METKH BPEMEHH, HE OIacasich WX IOAMEHHI 110 MyTH
cleoBaHMs MakeToB. {1 3Toro 3agaercsd mapa MACHTU(UKATOpP KIK0Ya - Mapojb, KOTOPBIH HCIOJIB3YIOT
KiueHTHl, BeIOpath hopmat nanHbix (HEX wau ASCII) u Haxkats kKHOTIKY «/{00aBHTBY.

st yaaneHus Kiroya BEIOpaTh HY>KHBIN KITIOY U HAXKaTh KHOTIKY «Y JAJIUTB.
Jnst coxpaHeHHsI BBECHHBIX JaHHBIX HEO0OX0ANMO Ha)KaTh Ha KHOMKY «/l00aBUTb.

IIpu Haxatuu Ha kHOmKy «Restart NTP» mnpoucxomut mepesarpy3ka, NTP-cepBuc Oyzaer
nepe3anymnieH ¢ TeKYIMMHU ero mapaMmeTpaMu.
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1.5.7.3 Ilynkm menro PTP

Bo Britagke Admin nipu Beibope myHkTa MeHio PTP oTkpoeTcst OKHO 6a30BBIX HACTPOCK MPOTOKOJIA.

Mpen. HacTpoliku PTP X

WHTepdeic eth0
Tun Master ~

TpaHcnopT 8023 w~

7
5

WHTepdeic ethl

Tun Beikn.

II

TpaHcnopT IPv4

Mpodunn

o

Pucynok 24 — OkHO npeBapuTensHBIX HacTpoek PTP.

!

B otkpriBIIEMCst OKHE (pUCYHOK 24) He00X0AUMO 331aTh OCHOBHBIE MapaMeTpsl padoTsl PTP:
— Hurepdeiic: BoibepuTe ceTeBoit nHTEpdeEiic, yepe3 KoTopsiit Oyaer padorars PTP.
—  Poab (Tun): Betbepure Master (ecit ycTpoHCTBO SBISETCS HCTOYHUKOM BPEMEHH ) HITH
Slave (eciu ycTpoiCTBO CHHXPOHH3UPYETCS OT IPYroro HCTOYHUKA).
— Tpauncnoprt: BeIOepUTE YPOBEHD MIEpeayy MAKETOB:
o IPv4 — cereBoii ypoBeHb.
o 802.3 — xaHaNbHBIA ypOBEHB.
[ocne naxxmure «IIpuMeHHTHY», YTOOBI COXPAaHUTH 0A30BbIE MTAPAMETPHI.

CTB-01 moamnep>kuBaeT CTaHAAPTHI TENEKOMMYHUKAIIMOHHOW CcHHXpoHu3anuu. [lpum Haxarun
kHoTKH «IIpodmnm» B OKHE HACTPOEK, BBINAAAET CHUCOK NpOdHiei, KOTOphIE BO3MOXKHO J00AaBHUTh H
OTpeIaKTHPOBATh (PUCYHOK 25).

Mpen. HacTporiku PTP X
G.8265.1 -
G.8275.2 l
ICBCOMVZG
MCWILLVZG .

LRI/, AT A ST

Pucynok 25 — OxHO co criuckoM nipoduiiei.
[Tpu HaxxaTHU Ha IPOQHITB OTKPOETCS PEAAKTOP KOH(MUTYPAMOHHOTO (haiina.

Ilpumep koppekmuoit konguzypayuu onsa npogpunsa G.8275.2 noxazan na pucynke 26.
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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: l 1 l
logQuerylnterval: l 2 l
UDPv4: l 192.168.1.11 l

Cekuyus: ethO

unicast_master_table: l 1 l

o

Pucynok 26 — OkHO ¢ pe1akTopoM KOH(pUTYparui IpoQuIs.

Ba:xxno: Hacrpoiiky, mnpuMeHeHHBIe BO BkJIaake Admin, He 3amycKaioT CHHXPOHH3ALUIO
aBTOMarndecku. [locne ux coxpaHeHHs HEOOXOMMO TEPEUTH B COOTBETCTBYIONIYIO BKiIaAKy PTP B rimaBHOM
MeHI0 BeO-uHTepdetica.

B unrepodetice Bkinaaku PTP oToOpaxkaroTcst KapTOUKH i KaX0r0 HAaCTPOSHHOro UHTepdeiica

(manpumep, ptp0 (MASTER/802.3) wiu ptpl (SLAVE/IPv4)). Jlns kaxxaoro uaTepdeiica HeoOX0auMo 3a/1aTh
rapaMmeTpsl, IPUBEICHHBIEC B TabIuIIe 4.
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Tabmuma 4.

nHTEpdeiic

ITapamerp Onucanne JocTynHble 3HaYeHUA
Crangapt PTP, no
Hpopuan koTopomy pabortaer | G.8265.1, G.8275.1, G.8275.2 u xap.

Crioco6 uzmepeHus
3a/ICPXKKU MEKTY
Master u Slave

MexaHu3m 3a1epPKKU

E2E (End-to-End) — ckBo3HOE n3mepenre
3aICPIKKH;

P2P (Peer-to-Peer) — moMepHoe uamepeHue
3aJICPIKKU MEKITY COCCITHUMHU y3IIaMU

Pexum oTmpaBku

Tun cuHXpoHH3aNH o
P coo01eHuit Sync

Two-Step — macrep oTnpaniseT Sync ¥ OTIelIbHOE
Follow_Up ¢ TouHo# MeTKO#1 BpeMeHn
(pexomenmyeTcs);

One-Step — MeTKa BpEMEHH BCTPaUBaeTCs
HEMOCPEICTBCHHO B MakeT Sync

Pexxum crapra

3anyex cepBuca PTP

Py4noii — cepsuc 3amyckaercs kHonkoit Start PTP;
ABTOMAaTHYECKHH — CEPBUC CTApPTyeT cpa3y Iocie
MIPUMEHEHUS HACTPOEK

Ha pucynke 27 nmokaszaHa HacTpolika KoHGUTypanuu uaTepdeiica ptp0.

ptp0 ( MASTER/802.3 )

[MNpothnnk
MexaHuaM 3adepxKn
THN CHHXPOHW3ALIMK

Janyck

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

selected /dev/ptp@ as PTP clock

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

port @ (/var/run/ptp4l): INITIALIZING to LISTENING on INIT_COMPLETE
port @ (/var/run/ptp4lro): INITIALIZING to LISTEMING on INIT_COMPLETE
port 1 (eth@): LISTENING 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 s2 freq -41582 delay Seas
ath@ sys offset 573 52 freq -48486 delay 2334
2th@ sys offset -787 s2 freq -41594 delay Seea
eth® sys offset 341 =2 freq -48758 delay 3333
eth@ sys offset -68 s2 freq -41865 delay 3888
ath@ sys offset -273 52 freq -41298 delay 4667
eth® sys offset 112 s2 freq -48987 delay Leee
eth® sys offset 226 s2 freq -48839 delay 4667
eth@ sys offset 151 =2 freq -48847 delay 3888
eth@ sys offset -344 52 freq -41295 delay 5888
2
sorr

Pucynok 27 — OkHO HacTpoKH KOHPHUTYpauuu uHTepdeiica.

Ha Brmanke orobpaxkarorcs ABa MHGOPMAIIMOHHBIX OKHA!
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Oxkmno 1: BeiBox nemona PTP.
o Otobpaxaer mporecc Bei0opa nyurirero mactepa (SELECTED BEST MASTER CLOCK).
o [IlokassiBaer nmepexozabl cocrosuuid mopra (INITIALIZING to LISTENING, LISTENING to
MASTER).
o OrobpaxkaeT 3a1ep)KKH U cTaTyc cuHxponusanuu (path delay, master offset).
OxHO 2: BbIBOJ IeMOHA CHHXPOHHM3AMH CHCTEMHBIX YaCoB.
o [IlokassiBaeT mporecc nepeiayd BpeMeHH oT anmapatHbix PTP-uacoB k cuCTeMHBIM yacam
CTB.
o Orobpaxaer Texymee cMemienne (sys offset) u 3amepxky (delay) mo uaTepdeiicam.

JI1st HaCTPOMKN OCHOBHOT'O MCTOYHHKA BPEMEHH HEOOXOIMMO:
Ilepetitu B pazgen Hacrpoiiku NTP.
B 651oke OCHOBHO# HCTOYHHMK BpeMeHH BBIOPATh OJIMH U3 BAPHAHTOB:
o GNSS (cnyTHHUKOBas HaBUTAIUA);
o PTP1/PTPO (cuaxponmnsaius or HacTpoeHHOTo PTP-memMona);
o RTC+1PPS (cunxponuzarms ot reneparopa OCXO).
Haxatrs CoxpaHuTh.
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1.5.7.4 Ilynkm menro GNSS

[Tpu BeIOOpE myHKTa MeHIO «GNSS» 0TKpoeTCs OKHO, Kak H300paskeHO Ha pucyHke 28.

I[Tpu stom kHOTKH «IIpuMennThb» U «Cold restart» nocTymnHbl TOJNBKO, €CIH BbI 3aIIUTH C IPABaMH
aJIMUHHCTpATOpa.

[onp3oBaTento He JOCTYITHO H3MEHEHHE HACTPOEK, TONBKO MX MPOCMOTP.

B oxne mactpoek GNSS pacmonoxxeHsl aBa cTonOIa mojieli HACTPOEK, M BHU3Y IOJeE, Kyna

BeIBOJsITCS AanHble NMEA, momyudennsie or GNSS-mpueMHUKa W 1MOJ€, KyJda BBEIBOAUTCS JeTalbHas
nH(GOPMAITUS TI0 CITY THUKOBBIM TPYITITUPOBKAM.

 EE—
GNSS module [ N10F ] Antenna { - }
Satellite grouping [ GPS+GLONASS v ] STAT { OK }
Coordinate mode [ Fixed ~ ] RMS { 9 }
Latitude [ 5312 224300 ] ERROR { 6.3;42:18.7; }
Longitude [ 05008 643700 ] LATITUDE { 5312224298 }
Altitude [ 127.0 ] LONGITUDE { 05008.643702 }
Log status [ JlorupoBath v ] ALTITUDE { 132.889 }
Lock 1PPS [ He ynpaBnats b ] TIME[HHMMSS] { 2026-03-10 07:58:49 }
Stat BAD [sec] [ 15 4 ] ERROR TIME[ms] { -414 }
Bad time/Ok [sec] [ 15/30 v ] ERROR 1PPS { - }

$GNGST,875847.080,9.4,6.2,4.2,172.2,6.1,4.2,18.8%49

$GNGGA, 875849.009, 5312, 224298, N, 85008 . 643782, E,1,17,08.62,132,589,M,-5. 889, M, ,*64
$GNRMC, 875849.088, A, 5312. 224298, N, 85008 . 643702, E,8.9@,90.63,108326, , , A, V=34
$GHZDA, 875849.909, 10,03, 2026, ,*48

m Cold restart Restart GNSS

GP(11/18) [ <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> 03:84:* ]
GL(8/7) [ <79:79:16> <B@:42:43> <B88:41:43> <B2:27:18> <78:24:23> <71:15:42> <72:08:15> 70:81:25 ]

Pucynok 28 — Oxkno Hactpoex GNSS.

BJok HacTpoek ¢jieBa NMpelHa3HAYEeH /IS pelakTupoBanus HacTpoek GNSS.

B HeM MOKHO W3MEHSTH CIIC/IYIOIIHE TTapaMeTPhI:
— Satellite grouping — BbIOOp CIIyTHUKOBO# TPYIIUPOBKH;

Bo3moxHEI CJICAYIOIIHNEC BApHUAHTHI, IIOKA3aHHBIC B Ta6J'H/ILIC 5.

Tabnuua 5. CriyTHUKOBBIE TPYTITUPOBKU

Mpuemuux THCC TAU1202 N10F NV08C
GL(L1)+BD(L1+L5) GPS+GLONASS GPS+GLONASS
GL(L1) GPS+BeiDou GPS
BD(L1+L5) GPS+Galileo GLONASS
BapuanTst GL(L1)+BD(L5) GPS
CITyTHHKOBBIX GL(L1)+BD(L1)
TPYIIIHPOBOK BD(L5)
BD(L1)
GP+GL
GP+QZSS
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— Coordinate mode - BbIOOp cmocoba mnomydeHuss koopauHaT, OT GNSS-npuémHuka WM
¢ukcupoBanubie. Koopaunatel MoryT ObITh 3amanbl BpyuHyHo (Fixed), a MOryT ObITh MOJIy4EHBI OT
GNSS-npuemHrKa 1 ycpeTHEHBI 3a epuo (Averaging);

— Latitude — nst ykazanust QUKCHPOBAHHON KOOPIHHATHI IHPOTHI;

— Longitude — a5t ykazauust GUKCHPOBAHHON KOOPIMHATHI JOJITOTHI;

— Altitude — s ykazanus pUKCHPOBAHHON KOOPIUHATHI BHICOTBI,

— Log status — BkIrOUCHHE/OTKIIFOUCHHE PEXKUMA JIOTHPOBAHMUS CTaTyCa HaBUTAIIMOHHOM 3amadu. [Ipu
tekymem cratyce OK, ecnm B Teuenue 30 cekyHn craTyc He MeHsercs Ha BAD, To B xypHan
3ammchiBaeTcess « GNSS Status OKw. [pu Tekymiem craryce BAD, ecnu B Teuenne 180 cexyH/ craTyc
He MeHsiercss Ha OK, To B s)xypHan 3anuceiBactes «GNSS Status BADy;

— Lock GNSS — pexum pabotbl GmokupoBkH. HacTpoiika JaHHOTO IapaMmerpa OIpeHeseT PEXHM
ynpasiieHust 6;1okupoBkoi curnana 1PPS w/unu neBanmunneix nanaeix NMEA;

— Stat BAD [sec] — Bpems (B cekyHIax), B TeueHue KoToporo craryc BAD nomKeH COXpaHSThCS
HEU3MEHHBIM Tiepe] 0JI0KUPOBKOH (110 yMordanuto: 60 c);

— Bad time/OKk [sec] — mapameTpbl KOHTPOJIS BpeMeHH (1o ymoadanuio 5/10 ¢).

Pexxum 3amanust KoopauHAT paboTaeT 1o ciexyromeMy npuHaumy. Ecimu Beiopan pexxum Fixed, To B
moinst Latitude, Longitude u Altitude HeoOXoauMo Bpy4YHYIO BBECTH KOOPAWHATHI. JIaHHBIN PEXUM MOXKHO
WCIIOIb30BaTh, €CM KoopAnHaThl aHTeHHbl GNSS u3BecTHs! TOuHO. ECnu npu TakoM peskume KOOpIUHAThI
OyIyT yKa3aHbl HE TOYHO, 3TO IPUBEJCT OIIMOKAM B BBIYHMCICHHUA BPEMCHH, a CJICIOBATEIBHO YCTPOUCTBO
CTB-01, 6ynet paboTaTh HENPaBUILHO.

Jis n3bexaHusi Takol OIMMOKH CYIIECTBYET BTOPOI peXyM 3aJaHus KoopauHaT — Averaging. B
JAHHOM PEXHUME KOOPAMHATHI aHTEHHBI MOYKHO HE YKa3bIBaTh BPYYHYIO, OHH OyayT momydeHsl oT GNSS-
MPUEMHHKA, a YCPEIHEHHE HY)KHO, YTOOBI UCKITIOYHTH BIUSHUE Bapualnii HOHOC(EPHI B TCUCHUE THS/HOYH.
Tem He MeHee, IPH HATWYMU TOYHBIX T€0JIE3MIECKUX JaHHBIX PEKOMEHIYETCSl BBIONPATh PEXKUM
Fixed. DT0 mo3BonsieT yCTpOHCTBY CHHXPOHH3UPOBATHCS IO MEHBIIEMY YMCIY CITyTHHKOB M 00€CHeYHBaET
Oosiee BBICOKYIO YCTOMYMBOCTH K BozfeicTBuio PODB, Tak kak ompeneneHue KOOpAMHAT HE 3aBUCUT OT
Tekymiero kauectBa GNSS-curnana.

Ilpumeuanue: @aiin 111 pacdera (UKCUPOBAHHBIX KOOPAMHAT MOXHO 3alpoOCUTb Y
TEX.HOAJCPKKH.

Baok HacTpoek cnpaBa - ungopmanusa (NMEA), noayyenHas ot GNSS-npueMHuKA.
OTOT GJIOK peJaKTUPOBATh HETB34 (TOIBKO I IPOCMOTPA).

— Antenna — MOHUTOPHUHT (aKTa OTKIIOUCHHS aHTEHHBI (SBISAETCS JOMOTHUTEILHON (QYHKIUEH U
ee HajM4uue ompeesieTcs mpu 3akase). Bosamoxxnsl 3 cratyca: ANT OK — anTenna
nonkmodeHa; ANT OPEN — antenna orkimouena; ANT SHORT — kopoTkoe 3ambIkaHne
AQHTEHHBI.

— STAT — naBuranuonHas 3afada pemiena. Bapuanter: OK i BAD;

— RMS — cpennee kBagpaTuieckoe OTKJIOHEHUE ONPEIC/ICHUS BPEMEHHU;

— ERROR — He uckimo4eHHast MOTPeNIHOCTh alllPOKCHMAIIUH;

— LATITUDE — koopaunara mmpoTsr;

— LONGITUDE — koopauHata q0Ar0THI;

— ALTITUDE — koopauHnarta BBICOTHI

— TIME[HHMMSS] — Bpewms;

— ERROR TIME[mS] — omm0ka BpeMeH! B MHJUTHCEKYH/IaX;

— ERROR 1PPS — pa3nuia Mexay HadaaoM CeKyHJIbI CHCTEMHBIX YacOB U (PPOHTOM CHUTHAA
1PPS.

Buusy okna Hactpoek GNSS pacrosioskeHo 1oiie, B KOTOpOe BBIBOIATCS Te ke AanHbie NMEA, HO
TOJIBKO B TAKOM BHUJE, B KOTOPOM OHM Npuxo it oT GNSS-nprueMHuka.

[Ipu Haxxatun Ha KHOTNIKY «IIpMMeHHTBY», TapaMeTphl U3 JIEBOT'O CTOJIONA MOJIEH peAaKTUPOBAHUS
OyayT coxpanensl B yctpoiictBe CTB-01, nemon GNSS Oyzaer mepesamyiieH, 1 JaHHbIE H3MEHEHHUS OyAyT
MPUMEHEHBI.

[Ipu naxxatuu Ha kHOmKy «Restart GNSS» nemon GNSS Oyzer nepesamylieH ¢ TEKYLIUMH €TO
napaMeTpamH.
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IIpu maxkatnu Ha KHONIKY «Cold restart» moxyne GNSS OymeT nepesamnyiieH, a Bce HaKOIUICHHBIE
JIaHHBIC OYIyT OYMIICHBI.

B camom HmxHeM moisie BHU3Y okHa HacTpoek GNSS oToOpakaeTcs aeTanbHas WHGOpMAIUs 10
CIIYTHUKOBBIM TPYMIIAPOBKaM B (hopmMare:

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

GP, GL — ciyTHUKOBBIE TPYTITUPOBKHY;

(10/0) — mepBas mudpa — KOIMIECTBO BUAUMBIX CITyTHHKOB, BTOPasi — KOJIMYECTBO UCTIOIB3yEMbIX B
paborte;

B yrnoBeIx ckoOkax <> 0TOOpaxaloTCs aKTUBHBIE CITy THUKH:

<ID1:SNR1>

[lepBoe uncino ID1 — ID (Homep ciyTHHKA);

Bropoe uucno gepes «:» SNR1 — orHomenue curaan/mrym (SNR).

Uncna 6e3 yrinoBeIX CKOOOK < > — HHPOPMALUS O HEUCTIONb3yEMbIX CITyTHUKAX.

ITapamerp Lock GNSS obGecrieunBaeT ycTOWYHBOCT pabOTBI B YCIOBHSIX PaAHO3TEKTPOHHOM
60ps0sI (POB) 1 cniyuHra 3a cuet aBToMaTHYECKOW OJIOKHPOBKM CUTHANA TIPU 0OHAPY>KEHUH HEJJOMYCTUMOTO
pacxoxxaeHus Mexay BpeMeHeM GNSS 1 CHCTEeMHBIM BpEMEHEM.

Anroput™m pabOTHI OIIOKHPOBKH:
e  YcnoBue cpabateiBaHms — B TeueHHe 60 CeKyH]T TOCTyIatoT cTarycsl BAD i Bpems

GNSS oTnmgaeTcs OT TeKyIIero CHCTeMHOro BpeMeHu 6onee uem Ha 1000 mc.
B tabmuie 6 mpuBeneHa nHMOpMAIUS O BOSMOXKHBIX PEXKHMax OJOKHPOBKH.

Tabnuua 6. Pexxum paboThl OIOKUPOBKH

Pexum Omnucanue

Tonsko NMEA brnoxupyer neBanuausle ganusie 0T GNSS-npuémuuka (NMEA).
PekoMenayeTcst Ipu UCIOIb30BaHNH 2eHepamopa OCXO0.

Tonbko 1PPS Bbrokupyer cunxponuzanuio no cursany 1PPS ot npuémuuka.

1PPS + NMEA Opnnospemenno onokupyer 1 NMEA, u 1PPS. Pexomenayercs amst
cuctem ¢ TCXO.

P35 CTB-01 V8.14 ot 30.09.2026

29



1.5.7.5 Hynxkm menro Cemo

[Tpu BeIOOpe myHKTa MeHIO «CeThb» OTKpOETCsl OKHO, Kak n300paxeHo Ha pucyHke 29. Takoii Bux
OKHa, OyzieT nocryneH agmuHucTparopy. Kuonka «Iloacers» (pucyHok 31) mcnonb3yercs il yCTaHOBKH
CETEBBIX HACTPOCK, MPEIBAPUTEIILHO PO ayTeHTU(HKAIHIO Tob30BaTess (pucyHok 30).

[Monst Cers u Lmro3 ciaykatT U1t 3aJjaHnsl COOTBETCTBYIOIINX TTapaMeTpoB HHTepdeiica (pUCYHOK
32).

Knonka «MapumpyTbl» I03BOJISIET BPYYHYIO HACTPOWTH CTaTHMYECKHE MAapLIPYyThl — TO €CTh
HACTPOUTH MPABWIIO MapLIpyTH3auuu Ha ypoBHe IP-cetn, HeoOxomumoe st KoppekTHO# padotel CTB B
M30JIUPOBAHHBIX CETEBBIX cpenax W Jap. (pucyHok 33). [lisg aroro, Takke mMOTpeOyeTcs MPOWTH
ayTeHTU(HUKALMIO [I0Ib30BATENS.

Hns nobGaBieHHs CTAaTHYECKOrO MapLIpyTa HEOOXOAMMO HaXaTh Ha KHOMKY «/{00aBUTHY.
OTKpoeTCsl OKHO C HACTPOWKaMU, MOKa3aHHOE Ha pUCYHKe 34.

ITore «Kyma/macka» cimyxuT mis 3aganusa [P-anpeca meneBol ceTH, KyJa MBI XOTHM OTIIPaBUTh
tpaduk. Hampumep: 192.168.11.0/24 — o3nauaer Bcto cethb, rae [P-anpeca Haunnarores ¢ 192.168.11.

B none «Yepe3s» ykaswiBaetcs [P-anpec nuiro3a, uepe3 KoTopbiid Tpaduk OyAeT BEIXOAUTS B IIETICBYIO
CeTb. DTO HYXKHO JUIS TOTO, YTOOBI YKa3aTh «TOUKY BBIXO/a» - U€pe3 KaKoe yCTPOHCTBO IOJIKEH MPOXOAUTh
tpaduk. Hampumep: 192.168.11.1 — 3T10 azmpeca ycTpoiicTBa, KOTOpO€ 3HAET, Kak mo0paThcs 10 CETH
192.168.11.0/24.

B none «MeTtpuka» yKasbIBaeTCsS YHUCIO, KOTOPOE OINpPENENseT «IIPHOPUTET» MapupyTa. Yem
MEHBIIE YHCII0, TEM 00JIee «IPEANOYTHTEIEHBIMY) CYUTACTCA MApLIPYT. DTO HEOOXOAMMO AJIsl TOTO, €CIIH €CTh
HECKOJIbKO BO3MOXKHBIX MYTEH B OJHY U Ty € CETh, CHCTEMBI BBIOEPET TOT, Y KOTOPOT'O METPUKa MEHBIIIE.
[pumep: 100.

YroObl yoanuTh MapiipyT, HEOOXOAUMO BbIOpPATh €ro M3 CIHCKAa B OKHE «MAPLUPYThI» U HaXaTb
KHOIIKY «YAQJIUTh». Tarke B 3TOM OKHE €CTh BO3MOXXHOCTb JOOABUTH JOMIOJHUTEIIbHBIC BUPTYAJIbHBIE CETH
Ha eth(, HaxkaB Ha KHOTIKY «/{06aBUTB» (pucyHOK 33).

Knonka «VLANS» (pucynok 31) uicrionb3yercs i ycTaHoBKH ceTeBbiX HacTpoek VLAN (pucyHok
37), mpenBapuTENbHO NPOWAs ayTeHTH(UKanuio monb3oBaTens. OHa MO3BOJIIET BPYYHYIO HACTPOUTH
crarnyeckue MapupyTsl VLAN — To ecTh HacTpouTs mpaBmiio Mapuipytusanuu Ha ypoBHe |P-cetu VLAN,
HeoOxoanuMoe 1si KoppekTHO# padoTbl CTB B M30IMPOBaHHBIX CETEBBIX Cpeaax U ap (pucyHok 38).

Hampumep: 192.168.11.0/24 — o3Havaer Bcro ceTh, rre |IP-agpeca HaunHaroTcs ¢ 192.168.11.

s mobGaenenust cratudeckoro mapuipyra VLAN HeoOXxoauMo HakaTh Ha KHOIKY «J/l00aBUTB»
(pucyHok 38).

Kuomnka «Firewall» mo3Bomnser 106aBUTh CIMCOK JOBEPEHHBIX CeTel MM KOHKpeTHBIX IP aapecos
(pucyHok 35), a TakKe MO3BOIISIET 32a0JI0KMPOBATh CeTeBbIe MOPTHI (pucyHOK 36). Kornma nanHoe mone mycroe,
noctyn kK Beo-unrepdeiicy CTB He orpanuueH.

ITpu nobaBieHuN WK yJaJeHUu aIpecoB TpeOyeTcs NOATBEPKACHUE aAMUHUCTPATOPA.

3agaercs B Qopmate - |IP agpec/OmTHOCTL Macku. llpumep 3amanus cnucka aoBepeHHbIX IP
aJIpecoB:

° Orpannuenue moacetu: 192.168.1.0/24;

e  Orpanuuenue o koukpernomy IP: 192.168.1.160/32.

[Ipumep 6IOKMPOBKH CETEBOTO MOPTA:

e @opwmar ethl. XX (makcumanbHOe 3HaUeHHE XXXX, rie X- 9ucioBoil Gopmar) (PHCYHOK
36).

MopT eth0 m

IP Agpec noacetw: 192.168.63.207/24
MAC Agpec: 10:64:25:51:32:51
LLInn3 no ymonyaHu 192 166631

Pucynox 29 — OKHO ceTeBBIX HACTPOEK

P35 CTB-01 V8.14 ot 30.09.2026

30



KoHdurypaumna nHtepdpeinca eth0

AMUHUCTpaTOop | ‘

MNaponk | ‘

m

Pucynok 30 — AyTeHTH(UKAINS TOIB30BATEINS

KoHdurypauma nHrepdpeiica ethO

X

s

Pucynok 31 — Konduryparms uarepdetica

KoHdurypaunsa nHtepdeiica ethO X

Certe: ‘ 192.168.63.207/24 ‘

LLnwa3: ‘ 192.168.63.1 ‘

onoe | e

Pucynok 32 — IMoncets koHpUTYpanmu uHTEpdetica.

KoHdwurypauusa nHrtepdeinca eth0 X

CNWUCOK MapLLpyTOR

re

Pucynok 33 — OxHo «Crcok MapiipyToB.
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KoHthurypaumsa nHtepderica eth0 X

NoBGaenTs MapLupyT

Kyna/macka: [ ]

| |

v | |

EX3 =28

Pucynok 34 — JloGaBieHue MapiipyTa

Firewall X
PazpeleHHkie 3anpelyeHHEle
NOACETH nopThl
F re

- -

Pucynok 35 — Okno Firewall

Firewall X

3abnokupoBaTtk UHTEpdedC
ifname: | eth1.11]

dopmar eth1 XX

= =

Pucynok 36 — ®opmat GI0KMPOBKH ceTeBOro nHTepderica.
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KoHchurypaumsa nHtepderica ethO X

Cnucok VLAN

s

Pucynok 37 — Okno co crimckom VLAN.

KoHdurypauns nHrepderica eth0 X

[obaents VLan

Hoewid V0Lan: :]
| omera | Rocasurs |

Pucynoxk 38 — Kongurypamms uarepdeiica VLAN.
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1.5.7.6 Ilynkm mento Kypnanst

CHCTEMHBIRA XypHan

Mar 1@ 86:
Mar 18 86:
Mar 18 86:
Mar 1@ 86:
Mar 1@ @6:
Mar 18 85:
Mar 18 85:
Mar 1@ 85:
Mar 18 85:
Mar 18
Mar 1@
Mar 1@
Mar 168
Mar 18
Mar 1@
Mar 168
Mar 1@
Mar 1@
Mar 1@
Mar 168
Mar 18
Mar 1@
Mar 168
Mar 1@
Mar 1@
Mar 1@
Mar 168
Mar 18
Mar 1@
Mar 168
Mar 1@
Mar 1@
Mar 1@
Mar 168
Mar 18
Mar 1@
Mar 168
Mar 1@

38:
33:

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

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

backend[786]: Correction RTC:1883260686@1

backend[786]: RTC:198326050000!=188326055959

backend[786]: GNSS Status 0K

dropbear[3759]: Password auth succeeded for 'root' from 192.168.63.225:58504
dropbear[3759]: Child connection from 192.168.63.225:58584

backend[786]: GNSS init

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

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

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

dropbear[3164]: Exit (root) from <192.168.63.225:60578>: Disconnect received
dropbear[3164]: Password auth succeeded for ‘root® from 192.168.63.225:6@578
dropbear[3164]: Child connection from 192.168.63.225:6@578

dropbear[3@14]: Exit (root) from <192.168.63.225:36636>: Disconnect received
dropbear[3@14]: Password auth succeeded for "root® from 192.168.63.225:36636
dropbear[3@14]: Child connection from 192.168.63.225:36636

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

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

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

dropbear[23@85]: Exit (root) from <192.168.63.225:51428>: Disconnect received
dropbear[2385]: Password auth succeeded for ‘root' from 192.168.63.225:51420
dropbear[23@5]: Child connection from 192.168.63.225:51420

dropbear[2871]: Exit (root) from <192.168.63.225:51484>: Disconnect received
dropbear[2871]: Password auth succeeded for 'root' from 192.168.63.225:51404

Pucynok 39 — OKHO CHCTEMHOTO XypHaa.

OroOpaxaer cucteMHble J1oru. [locnenHee coObITHE HAXOIUTCS CBEPXY .
[pu nHaxxatun kHONKY «IlepekawuuTh» Mpou3oiizeT cMeHa Ha xypHan GNSS, kak mokazaHo Ha

pucynke 40.

HypHan GNSS

2026/83/18
2026/83/18
20826/93/18
2826/83/18
2026/83/18
20826/83/18
20826/93/18
2826/83/18
2026/83/18
20826/83/18
2826/03/18
2826/83/18
2026/83/18
20826/@3/18
2826/83/18
2026/@3/1@
2026/83/18
20826/@3/18
2826/83/18
2026/83/18
2026/83/18
20826/93/18
2826/83/18
2026/83/18
2026/83/18
20826/93/18
2826/83/18
2026/83/18
2026/83/18
20826/93/18
2826/83/18
2026/83/18
20826/83/18
2826/03/18
2826/83/18
2026/83/18
20826/@3/18
2826/83/18

:54:
:54;
£53:
:53:
:53:
:53:
£53:
:53:
:52:
:52:
:52:
:52:
:52:
152
:51:
:51:
:51:
£51:
:51:
:51:
:58:
158:
:5@:
:58:
:58:
158:
:49:
:48:
:49;
149:
:49:
:49:
+48:
:48:
:48:
48
t48:
:48:

as
as
45
a5
25
25
@s
as
45
45
25
25
as
@s
45
a5
25
25
as
as
45
45
25
25
as
@s
a5
a5
25
25
as
as
45
45
25
25
@s
as

GL{9/7)

GP(11/7)
GL{9/7)

GP(11/8)
GL(9/7)

GP{11/9)
GL{9/7)

GP(11/8)
GL(9/7)

GP{11/9)
GL{9/7)

GP(18/8)
GL(9/7)

GP(18/9)
GL{9/7)

GP(18/8)
GL(9/7)

GP(18/9)
GL(18/7)
GP(16/9)
GL{18/7)
GP(16/7)
GL(18/7)
GP(16/8)
GL{18/7)
GP(16/8)
GL(18/7)
GP(16/8)
GL{18/7)
GP(16/7)
GL(18/7)
GP(18/8)
GL{18/7)
GP(18/8)
GL(18/7)
GP(18/7)
GL(18/8)
GP(18/8)

<B2:7@:355 <B2:56:11> <79:47:31» <73:16:40> <BB:15:42> <72:14:44> <£5:89:35> B3:04:24 71:02:24

<12:73:19> 11:65:14 <25:60:46> <06:37:31> 29:29:% <28:22:42> <21:13:27> <19:12:24> <24:88:23> 31:02:42 85:01:22
<80:69:41> <82:56:28> <79:49:33> <(8B:15:43> <72:14:44> <73:14:40> <65:98:38> 83:04:37 71:03:17

12:73:% <11:65:22> <25:608:44% <B6:37:33> <29:29:17> <28:22:43> <21:13:23> <19:12:24> <24:08:20> 31:02:42 085:01:%
<B2:69:42> <B2:56:25> <79:40:27> <BB:15:42» <72:14:43> <73:14:39> <65:88:35> B3:04:38 71:03:29

€<12:73:38> <11:65:23> <25:608:43> <@6:37:31> <29:29:34> <28:22:43> <21:13:25> <19:12:28> <24:08:17> 31:02:41 05:01:*
<80:69:38> <B2:56:27> <79:49:27> <(BB:15:43> <72:14:44> <73:14:40> <65:98:36> 83:04:36 71:03:22

<€12:73:38> <11:65:21> <25:68:45> <B6:37:34» 29:29:2@ <28:22:43> <21:13:25> <19:12:11> <24:08:28> 31:02:48 095:01:19
<8@:69:48> <82:56:26> <79:409:3@> <B8B:15:44> <72:14:45> <73:14:48> <65:88:31> 83:04:36 71:03:16

<12:73:29> <11:65:18> <25:59:45> <@6:37:25> <29:28:35> <28:22:43> <19:13:27> <21:12:20> <24:09:27> 31:01:38 @5:01:*
<B2:69:41> <B2:56:24> <79:49:36> <88:15:43> «72:14:44> <73:14:42> ¢65:38:25> 83:04:25 71:83:17

12:74:% <11:64:21> <25:59:43% <B6:38:27> <29:28:34> <28:22:44> <19:13:3@> <21:12:29> <24:09:28> 31:01:32
<8@:69:38> <B2:56:27> <79:40:37> <BB:15:45> <72:14:43> <73:14:42> <65:88:25> §3:04:24 71:03:23

€12:74:17> <11:64:23> £25:59:43> <@6:38:31> <29:28:25> <28:22:44> <19:13:30> <21:12:30> <24:09:26> 31:01:33
<8@:69:34> <¢B2:56:28> <{79:49:30> {88:15:45> {72:14:45> <73:14:43> {65:88:27> B83:04:27 71:83:19

<12:74:245 <11:84:21> <25:59:45> <B6:38:38> <29:28:31> <28:22:44> <19:13:37> <21:12:22> <24:09:25> 31:01:27
<8@:69:48> <82:56:19> <79:40:19> <8B:15:46> <72:14:44> <73:14:43> <65:88:30> 83:04:32 71:03:27

<12:74:29> <11:64:20> <25:59:45> <@6:38:34> <29:28:33> <28:22:43> <19:13:31> <21:12:28> <24:89:3@> 31:81:31
«B@:68:38> <82:54:15> <79:50:29> <BB:17:45> {72:15:45> (73:13:42> <65:88:29> 71:84:2@ 83:03:34 78:01:*
<12:74:29> <11:64:17> <25:59:45> <06:38:31> <29:28:30> <28:22:43> <19:13:37> <21:12:25> <24:09:22> 31:01:31
<B@:68:36> <82:54:14> <79:58:31> <BB:17:46> <72:15:45> <73:13:42> <65:08:30> 71:04:22 83:03:36 78:01:*
€12:74:31> <11:64:23> <25:59:43> <06:38:18> 29:28:% <28:22:45> «19:13:33> <21:12:17> 24:09:20 31:081:30@
<B@:68:32> <82:54:20> <79:50:34> <(BB:17:45> (J2:15:47> «73:13:41> <65:88:22> 71:84:17 83:03:31 78:01:15
<12:74:28> <11:64:21> <25:59:45> <06:38:31> <29:28:29> <28:22:45> <19:13:36> <21:12:28> 24:99:25 31:01:29
<B@:68:38> <82:54:15> <79:58:36> <BB:17:45> <72:15:45> <73:13:48> <65:88:21> 71:04:18 83:03:38 78:01:13
€12:74:23> <11:64:22> <25:58:45> <@6:38:33> <29:27:3@> <28:21:45> <19:13:27> <21:11:22> 24:10:23 32:01:38
<B@ 148> <B2:54:29> <79:508:34> <BB:17:4b6% <72:15:46> <73:13:48> <65:088:24> 71:84:2@ 83:83:19 78:01:13

12:75:% <11:64:26> <25:58:45% <@6:39:33> <29:27:34> <28:21:45> <19:14:36> <21:11:20> <24:10:27> 32:01:38
<B@:68:38> <82:54:23> <79:58:34> <BB:17:46> <72:15:46> <73:13:48> <65:08:19> 71:84:20 83:83:29 78:01:12
12:75:*% 11:64:16 <25:58:46> <@6:39:26> <29:27:36> <28:21:45> <19:14:33> <21:11:29> <24:10:27> 32:01:41
<BR:68:38> <82:54:24> <79:58:2@> <BB:17:46% <72:15:46> <73:13:41> <65:08:28> 71:84:22 83:83:31 78:81:16
€12:75:22> <11:64:25> <25:58:45> <@6:39:34> <29:27:38> <28:21:45> <19:14:35> <21:11:22> 24:10:% 32:01:42
<B@:68:40> <82:54:21> <79:58:25> <BB:17:46> <72:15:46> <73:13:41> <65:08:28> 71:84:16 83:83:24 78:01:20
€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
<BR:66:38> <82:53:22> <79:52:36> <BB:18:44» <72:15:47> <73:13:41> <65:08:27> 71:84:19 83:82:22 78:82:17
12:75:% 11:64:17 <25:58:47> <@6:39:32> <29:27:15> <28:21:42> <19:14:39> <21:11:28> <24:18:25> 32:01:43
<B@:66:34> <82:53:17> <79:52:32> <BB:18:45> <72:15:47> <73:12:48> <65:07:24> <71:05:15> 83:02:20 78:02:17
€12:75:25% <11:64:27> <25:58:46> 86:39:24 <29:27:36% <28:21:42> <19:14:39> <21:11:38> <24:10:23> 32:01:41

Pucynok 40 — OkHo xypraaiza GNSS.

P35 CTB-01 V8.14 ot 30.09.2026

34



1.5.7.7 Ilynkm menro Admin

@DyHKUIMOHA: HACTPOika MMEHM XOcTa, A00aBJICHUE IMOJb30BaTeNel, yaaneHue Moyb30BaTemeH,
ynpaBJeHHUe ciIy:k0aMu, 0OHOBIIEHHE COPTa, HACTPOIKAa ABTOHOMHOI'O peKUMa pPaboThl, a TAKXKE U3MEHEHHE
napoJiel MoJIb30BaTeNIel U OCTaJbHbIE HACTPOUKHU.

STV NTP PTP0 GNSS Cemu ypramsi Admin admin

Cep.Ne: 20240099
Bepcua MO: 3.06.07.00
Bepcusa FW- 2.1.8; lenepatop: v2.0
Hostname: STV

HacTpoiikn
COHOBHTE FW.
NMEA cepeep

PTP IEEE-1588

Mapors

TodasuTh
yaanuts
rsysiog
Backup

Recovery

Bpens

Pucynok 41 — Bxuagka Admin.

Jns M3MEHEeHUs MMEHHM XOCTa WIIM YIpPaBJICHHS CIy)KOaMH HEOOXOAMMO HaKaTh HAa KHOIKY
«Hactpoiikm». [ToTpeOyeTrcs npoiTH ayTeHTH(HUKALUIO MOJIb30BATENs ISl MOATBEPKICHHUS B OKHE, Kak
MOKa3aHo Ha pucyHKe 42. OTKpoeTCs OKHO, IIOKa3aHHOE Ha pUCYHKe 43.

HacTpoiku X

AOMUHKUCTpaTop | |

MNaponk

m

PucyHnok 42 — OkHO BBOJIA JAHHBIX AJIMUHUCTpATOpA.
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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 ‘tbaﬁn He BeIDpaH

[MpuBaTHBIA KN4 ‘ Bribepute hainn ‘tbaﬁn He BeIDpaH

Host name ‘ STV ‘

Pucynok 43 — OKHO HacTpoeK.

l'amouka nHampotuB nyHkTa «HWcmoab3oBats SSH-cepBHC» CIy)XHT I paspellieHUs] WU

3ampelieHusT BO3MOXHOCTH MOAKII0YAThCs K yerpoiictBy CTB-01 mo mporokory SSH.

lanouka HampotuB nyHkTa «Mcmoab3oBath cepBuc SNMPdy» 3amyckaer gemon SNMPd s

BO3MOXKHOCTH MOHHTOpHWHTA Yepe3 mpoTokon SNMP v2c.

Iloopoonee o exmwouenuu u nposepke SNMP u pabome ¢ MIB-meneorncepom 6o3mooicro
osHakomumbucs, ckauaé ¢hain «PykoBoacTBO mo BKJIYeHHI0 u npoBepke SNMP na CTB» c¢ caima
AuiCubuKom. [{anuyto uncmpyKyuio MOJ}CHO Hatimu, nepetios 60 8k1aoky ¢ 0okymenmayueti o CTB-01.

l'amouka wanpotuB myHkTa «Acnmoan3oBats SNMP Trap» aktuBusnpyeT MOCHUIKH TPamnoB IPU

OTIPEJICTICHHBIX COOBITHSX.

B monte «IP SNMP Trap» 3amuceiBaercs IP anpec cepBepa, Kyaa Oy IyT MPUXOIUTH TPAITHI.

B none «SNMP ROCOMMUNITY» 3anuceiBaetcsa uaeHtudukarop 3anpoca SNMP.

lanouka wanporuB nyHkra «Mcmoab3oBate HTTPS» ans ucnons3zosanust HT TPS-ipoTokona,

WHaYe ucnoib3yercsa nmpotokon HTTP.

IMapametp «HOst name» 3amaet oroOpakaemsiii uaeHTUHKaTOp Kak B Web-unrepdeiice, Tak u B
CHCTEMHOM KypHaje. MIMs JI0JKHO yKa3bIBaThCs Oe3 MpoOemoB.

Jns M3MeHeHHst MMEHH X0CTa HeoOX0IMMO 3aJaTh MM B COOTBETCTBYoIIeM nosie «HOost name» u
Ha)KaTh KHOTIKY «Y CTAHOBHTDY, PACIIOJIOKEHHYIO PSJIOM C MOJIEM JUIsl BBOJIA.

[Ipn HaxxaTHU Ha KHOIIKY «I'SyslOg» OTKpoeTcsi OKHO, TIOKa3aHHOE Ha pucyHKe 44. B HEM MOKHO
3aJ1aTh CEpBEP VI yAaJICHHOTO JIOTUPOBAHUS.
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YpaneHHoe NnornpoeaHWe X

rsyslog | TCP rsyslog l192.168_63_106:514 J

UDP rsyslog

Pucynok 44 — OkHO 3a/1aHUs cepBepa yAaJICHHOTO JIOTHPOBAHUSI.

[Ipu vaxxatun Ha kHOKY «NMEA cepBep» oTKpoeTcsi OKHO, MOKa3aHHOe Ha pUcyHKe 45. 3nech
MO>KHO 3a/1aTh IP agpec u mopt cepBepa, kyaa OyayTt npucsuiateest NMEA makeTsr.

3apatb cepeep NMEA X

IP agpec:Port

192.168.1.124.2726 ]

Pucynok 45 — Okno 3aganns cepeepa NMEA makeTos.

IMpu Haxkathu Ha KHONKY «Radius» OTKpoeTcsi OKHO ¢ HACTPOMKAMH MPOTOKOJA, MOKa3aHHOE Ha
pucyHke 46.

RADIUS (Remote Authentication Dial-In Service) — ceTeBoii mpoTOKOJI, KOTOPBIN 00ecreYrBacT
[EHTPAIU30BAHHYIO ayTCHTU(HUKAIMIO, ABTOPU3AIIUIO M YUET MOJTb30BATENCH, MOAKIFOYAIOIINXCS K CETH.

Hns nobGaenenus IP-anpeca cepBepa HeoOXoauMo BBecTH jJaHHbie B mojs «IP cepBepa» u
«Cexpet». [lanee HeoOx01MMO HaxaTh KHONKY «I[IpumMennTh». [Tocie 3Toro B BepxHeM mose nossutcst 1P-
anpec.

IMocne mo6aBieHNUsI cepBepa Ha CTPAHUIIEe ABTOPH3AIMHI U ay TEHTH()UKAIIHH [0JIb30BATENS (PUCYHOK
11) nosiBUTCST BO3MOKHOCTD BXoza uepe3 Radius (pucynok 47). Tlpu ayrentudukammu gepe3 Radius Bxon
OyJeT ocyiecTBiIeH ¢ mpaBamu mnoib3oBaress. CTB-01 B raHHOM citydae OyIeT SBISATHCS KIMESHTOM.

RADIUS X

192.168.63.159

IP cepeepa [ 0000 ]

Coper | |

=3 =0

Pucynox 46 — OxHo HacTpoek npoTtokoia «Radiusy.
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AyTeHTUUKauma

|

[Napons

|

| NokaneHan ayTeHTUdMKaLNA

NokankHan ayTeHTUdWKaLWA
AyTeHTHdOMKauma Yepea RADIUS: 192.168.63.159

Pucynok 47 — Ayrentudukarms yepes Radius.
Jlist oGaBleHusT MOJIB30BaTENIC, HEOOXOMMMO HAXaTh HA KHOIKY «/l00aBHTBY», MOKa3aHHAS Ha
pucynke 41. ITotpeOyercst MPONTH ayTeHTH()UKAIMIO ISl TOATBEPKACHUS. B MOSBUBIINMCS OKHE BBECTH

JIaHHBIE J00aBISIEMOTO TONB30BATENSI W BBIJABacMble IMpaBa — aJMUHUCTPATOP WU TOJNH30BATENbh, KaK
MOKa3aHo Ha pucyHke 48.

[JobaBneHne nonb3oBaTens X

HoBbIA Nonk3oBaTeNb

Norwx ‘

[NooTeepwaeHne ‘

[Napons ‘ ‘

[paea ‘ AO0MWHUCTPaTOp v
MWHUCTpaT
OTMeHa Al TpaTop
[lonk3ceaTtens

PucyHnok 48 — OkHO 100aBIIeHMS ITOJIB30BATENS.

s ynaneHus noibp30BaTensl, He0OX0AUMO Ha)XaTh Ha KHONKY «Ynaguthy». [loTpebyetcs npoiTn
ayTeHTU(UKALHUIO IS TIOATBEPK/ICHHs. B mosBuBLIMMCS OKHE (pUCYHOK 49) BBECTH JIOTHH IOJIb30BATEIS,
KOTOPOro cOOMpaeTech yAaIUTb.

Henb3s ynanuTh 10s1s30BaTeNs], IO KOTOPHIM OBIII COBEPIIIEH BXOI.
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YpaneHuwe nonb3oBaTens X

YnanuTe nons30BaTens

admin
user

o S -

Pucynok 49 — OkHO yJaneHus moIb30BaTelsl.

st 3arpy3ku OOHOBJICHHUSI HYXXHO HakaTh KHOIKY «OQ6HOBHUTBH FW». OTKpoeTcs okHO BBIOOpa
¢aiina Ha Bammem kommbiotepe (pucyHok 50). Beidepere daiin ¢ 06HOBIICHHEM, Ha)KaB Ha KHOTIKY «BbiGepuTe
¢aiin». 3atemM HaxXMUTE Ha KHONKY «O0HOBHUTB SOfty».

ObHoBneHue Firmware X

| BrifepuTe daiin | @ain He BeIOpPaH

Pucynok 50 — OkHo 3arpy3ku 0OHOBJICHUSI.

JJ1s yCTaHOBKM CHCTEMHOTO BPEMEHH, a TaKXKe JJIsl HACTPOMKH aBTOHOMHOTO pekuMa He00X0InMO
HakaTh Ha KHOMKY «Bpems». Ilocine mpoxoxkaeHHs ayTeHTU(HKAIWU OTKPOETCS OKHO, TOKa3aHHOE Ha
pucyHnke 51.

KOHTPONb 1 aBTOHOM X

BpemA bpay3epa Jul 24 2026 15:36:58 GMT+0400
cucTtemHoe Bpema  2026-07-24 11:36:59
timestamp ntp 2026-07-24 11:36:59

CwuctemHoe BpemA BRTa G

$a3y reHepaTopa YCTaHoBUTL

3aKphITh

Pucynok 51 — OKHO yCTaHOBKHM CHUCTEMHOI'O BPEMEHH M HACTPOWKU aBTOHOMHOTO PEKUMA.
Oyukms «CrucTeMHOe BpeMsD» TIO3BOJISIET CKOPPEKTUPOBATH CHCTEMHOE BPEMSL.
Oynkius «dPa3za reHepaTopa» HyXKHa JIJIsl yCTaHOBKH (a3bl TeHepaTopa.

Ilpumeuanue: 3anats pa3y reHepaTopa BO3MOKHO ToJibko npu Hannuun OCXO renepaTopa.

Jnist paboThl yCTpOWCTBA B aBTOHOMHOM pexkuMme oT reHeparopa OCXO mpemycMOTpeH pexuM
RTC+1PPS (cm. m. 1.5.7.2).
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ABTOMaTHYECKAasi MOAroTOBKa BHyTpeHHero reneparopa CTB OCXO.

1. DTan nepBuYHOro 3amycka (nepBbie 18 yacoB) (ATOT 3Tan Bo3MoKeH 6e3 GNSS).
Cpa3y mociie ojja4u HapsHKSHUsSI WK Iepe3arpy3ku CUCTEMa 3aIlyCKaeT MPOIeCcC MOATOTOBKH
reHeparopa K padore.
[Tpu sTOM morpenrHocTh mkansl Bpemernr CTB B aBTOHOMHOM peXHUME B UTOTE MOXKET OBITh ITOTy4YCHA
He Oonee 100MKc/CyTKH.
I'eneparop BBIHIET Ha pabOUNii PEKHUM C TOYKH 3PCHHS CTAOMILHOCTH YacTOTHI.
YcTaHoBKa KOPPEKTHOTO 3HaYeHUs (a3l (MOMEHT Havyalia CeKYH/IbI):
* 10O BHITIOIHSIETCS aBTOMATHIeCKH 1o curHainy o GNSS nprueMHuKa (I0CTaTOYHO KOPOTKOTO
(reckompKo cekyHA) ceanca cBsizu ¢ GNSS cryTHHKaM™),
» b0 BpY4YHYIO: €ClH BbI 3a/1aeTe (pa3y yepe3 web-uaTEpdeEiic, cuctema nepexoauT Ha padoTy
OT TeHepaTopa cpasy MocJje MOSBJICHUS COOOIIEHMSI 00 yCIIEITHOM MPUMEHEHUH HACTPOEK (0K0JI0 15 cexyHn).

2. Boixo/1 Ha pa0o4uii pexxum.

Hoctmwkenne npenena abcoMOTHOM norpemHocTH (5 MKc/cyTkH) mkaisl Bpemenn CTB B aBTOHOMHOM
pEeKUME BO3MOXKHO ITOCIIE MTPeBApUTEIHHOTO HAKOMIeHUs TaHHbIX oT GNSS-npuemHnka o0mieit
MIPOAOJLKUTENIBHOCTBIO 24 yaca. HakorieHue JaHHBIX MOKET ObITh HENPEPHIBHO WM YacTsIMHU (B MOMEHTHI, KOTJa
noctynaa nHpopmarwsa ¢ GNSS criyTHUKOB).

Takum o6paszom, eciu B MecTe ycTtaHoBkH CTB cIyTHUKOBBINM CUTHAJ OTCYTCTBYET HOJTHOCTBIO (H
cuaxpoHu3zaisi ¢ GNSS He BBHIMONHANIACH), TO TOTPEITHOCTH IITKAJIBl BpeMEHH B aBTOHOMHOM PEXKHME MOXKET
nocturath 100MKc/CyTKH.

Eciy BBINIOJHEH TMOJHBIA IMKJI HAKOIUICHWS IaHHBIX JUIS BBIXOJAa HAa pabo4Mii PEKHM, TO
MOTPEIIHOCTD IIKAJIbl BPEMEHH B AaBTOHOMHOM PEXHMME COCTABUT He 0oJiee 5 MKC/CYTKHU.

Jl1st HacTpO#KH mepexo/ia B aBTHOMHBIM PEKUM, HEOOXOIUMO BBITIOJIHHUTD CJICIYIONIUE ICHCTBUS:
1. IIpoBepka akTyaJbHOCTH BpeMeHH
Ecnu cuctemMHoe BpeMs yCTPOHCTBA yKe aKTyallbHO (CHHXPOHM3UPOBAHO paHee), IEPEXo B
ABTOHOMHBIN PEXUM OCYHIECTBIISIETCS cpasy (cM. 1. 3). B mpoTuBHOM citydae HEOOX0AUMO
BBITIOJTHUTH MIPEIBAPUTEIBHYIO HACTPOUKY OJTHUM M3 CIIOCOOOB:
¢ Cnocod A: Cunxponusauus mo NTP (pexoMeHnayemMblIii)
Hacrpoiite anpec BuenHero NTP-cepsepa (cm. . 1.5.7.2). Eciu B cuctemMe JOCTyIEH
curnan 1PPS, Hayano cexyHabl OyJieT OpaTbesi OT Hero (IpU YCIOBHH CTa0MILHOCTH

curHaina), urnopupys metku Bpemern NTP ast pasupoBanus.

*  Cnoco0 b: Pyunasi ycranoBka (uepe3 6pay3sep)

[Ipu OTCYTCTBHM BHEITHUX HCTOYHUKOB HAKMHUTE KHOIKY «Y CTAHOBUTB)» HAIPOTHB
crpoku «CucreMHoe Bpems» (pucyHok 44). Bpems Oyner ckonupoBano ¢ yacos I1K, ¢
KOTOPOT'O OTKPHIT Web-uHTepdeiic.

2. Tloasox (a3bl remeparopa

JlaHHBI 11ar BO3MOKEH TOJIBKO MPU HAJIMYKHU B COCTABE YCTPOUCTBA yHPABJISAEMOr0 ONIOPHOT0
re’Heparopa:

a. Haxwmure kHOTIKY «3a1aTh (pa3y reneparopay, KOTopas OyaeT HAXOAUTHLCS B OKHE
YCTAaHOBKH CHCTEMHOTO BPEMECHH M HACTPOMKH aBTOHOMHOTO peXuMa (PUCYHOK 44);

b. Joxnurech okoHUaHUS MpoIeLypsl (He MeHee 15 ceKyH);

c. Bo Bpems mporiecca 3anperaercs u3MeHTh HacTpoiiku NTP-m1eMoHa.
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3. Iepexoxa B apToHoMHbIi peskum (RTC+1PPS)
JI1st akTHBAIIMH PEKUMA BBITIOIIHUTE CIICYIOIINE ICHCTBUSL:

[Tepeiiaute Bo Brinaaky «NTP» (pucynok 14);

Haxxwmure Ha kHOTIKY «Hactpoiiku NTP» (pucynok 16);

B nosne «OcHOBHOI UCTOYHHK BpeMeHW» BbIOepuTe 3HaueHne «RTC+1PPSy.
Haxxmure kaOnKy «COXpaHUTB».

oo

4. WHauKamusi ¥ KOHTPOJIb PadoThI

[Ipu3HakaMu yCHENIHOTO MEPEX0/ia B aBTOHOMHBIN PEXKUM SBJISCTCS aKTUBHBIN UHIAUKATOP
«ABTOHOMHasi pa6oTa» (pucyHok 52).

Pucynok 52 — [Ipu3Hak yCcHenrHoro nepexoia B aBTOHOMHBIN PEXKHM.

Ilpumeuanue: unouxamop GNSS (ITIOHACC/GPS) npu 3mom moscem npoooncams 2opems.

Kuomka «Backup» mosBosisier coxpanuth B mamstd CTB ciemyrorme HacTpOWKH: 0OIme
HACTPOWKH, HACTPOWKH ceTH, HacTpoiiku firewall. ®aiin coxpanutes mocie coOpoca Ha 3aBOJICKHE HACTPOUKH.
IMpu manpHeiimeM ucnonbp3oBaHuK KHOMKK «Backupy», panee coxpaHeHHbIN (ain ¢ HacTpoiikamu OymeT
Tepe3arnmChIBaThCS.

st BOCCTaHOBJICHHMSI HACTPOSK HYXKHO HakaTh Ha KHOmNKY «Recovery». [lotpebyercs BBeau
JaHHbIe aAMUHACTpaTopa. OTKPOETCSI OKHO BBIOOpA ¢ BHIOOPOM BOCCTaHABIMBAEMBIX MapaMETPOB (PUCYHOK
53).

BoccTtaHoBneHWe HacTpoekK X

WcToyHwk BoccTadoBneHna Thu Mar 6 13:34:03 UTC 2025
CJOBWKe HaCTPORKK
(HacTpoikn cetn

[(HacTtpoitku firewall

BoccranoButs

Pucynok 53 — Okno Recovery.

Taroke Ha Bkaagke «Adminy MOXHO YBUCTh:

— Cepuiinslii Homep CTB,;

— Howmep Tekyme#t Bepcuu nporpammuoro ooecriedenns CTB-01;

— Bepcus Texymieit npommsku CTB-01;

— Bepcus texymieit npommsku CTB-01 (Tonbko s yerpoiicts ¢ reHeparopoM OCXO u pyOuaAREeBOro);
— HWwms xocra.
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2 KOMILJIEKT ITIOCTABKH

HaumenoBanme KoanuecTBo

CepBep TOYHOTO BPEMCHH 1 T,

[Tpuemunk THCC 1 mT.

Anrtenna HCC ¢ kpoHIITEeHHOM 1 mT.
I'po3opa3psaHuK ¢ KabeneMm 1 mT.

KabGenb ceTeBoii 1 mT.

Kabenp aHTeHHBIN 1 mT.

Kabens mpuemamka 1 mT.

Kabenp naTepdeiicHBIN 1 mT.

Cepgep Tounoro Bpemenu CTB-01. PykoBoactBo mo 1 9K3. Ha MapTHUIO
JKCIUTyaTalllH

Cepsep Tounoro Bpemern CTB-01. ITacopt 1 7K3.

ITpumedanue: [TapTust ¥ UCTIOJHEHHE ONPEIEISIOTCS TP 3aKase.

3 TEXHUYECKOE OBCJIYKUBAHUE

3.1 IIpoBepka paGoTOCHOCOOHOCTH cepBepa

Kputepuem paboTOCIIOCOOHOCTH cepBepa SBIsIeTCS BbIa4a WHGOpMAIMM O BpEeMEHH Ha
KUJKOKPUCTAIUTHYECKUH nuctuiedd U B ceTh Ethernet mo mpoTtokomam NTP, SNTP.

3.2 Texunuyeckoe OCBHAETEILCTBOBAHNE

CepBep, IKCIUTyaTUPyEMBIi B COCTaBE aBTOMATH3UPOBAHHOM CHUCTEMBI, IMOAJIEKHUT OMJIOMONPOBAHHIO
YIIOJIHOMOUYEHHBIM MpEeicTaBUTENeM 3aKa3urKa ¢ MOMEHTa BBOJIA CUCTEMBI B JICHCTBHE.

OnnoMOMpOBaHHBIN CepBep MOJUICKHUT MEPUOJUUECKOMY OCBHIETEIHCTBOBAHUIO YIIOJIHOMOYEHHBIMU
MpeCcTaBUTENsIMA  3aKa3unka Ha MpeaMeT COXpaHHOCTH TuoMO. [lepHOoANYHOCTH OCBUIETENHCTBOBAHHMS
orpenenseTcs 3aka3uynKkoM. Pe3ynbTaThl 0OCBUAETENLCTBOBAHHS MOTYT (prkcupoBarthbes B hopmyssipe (Tacropre)
cepBepa.

4 YKAZAHUSA MEP BE3OITACHOCTH

[Tpu npoBeeHnn paboT TOIKHBI BBITIONHATHCS « MeKoTpacieBbie paBuia Mo oxpaHe Tpy/a (mpaBuiia
0e30MacHOCTH) MPH IKCILTyaTaIu AekTpoyctanoBok» [IOT P M-016-2001 (P/I 153-34.0- 03.150-00).

[epen Brmouennem cepBepa TogHoro Bpemenn CTB-01 HeoOX0auMo 3a3eMITUTh PO3ETKY, K KOTOPOH OHO
MOJKIIOUEHO. 3a3eMJICHHE T0JDKHO MTPOU3BOJUTHCS KabeneM ¢ ceueHrneM He MeHee cedeHus KaOenss MUTaHus..

[Ipu BBIIONHEHUM OTAEIBHBIX BHJOB paboT mo Tekymemy obciyxuBanuio CTB-01 HeoOxommmo
COOJIOIaTh CIEAYIOIINE MEPBI IPEIOCTOPOKHOCTH:

1) Bce paGoTHI MO MOHTAKY M JEMOHTAKY JOJKHBI BBITIOJHATHCS MPH OTKIFOYEHHBIX MUTAIOMIUX W
BXOJIHBIX HalpsDKEHUSX;

2) ocreperathbCsi IPUKOCHOBEHHS K TOKOBEIYIIMM LIENSM ¢ HanpsikeHueM ~ 220 B, pacronokeHHbIM B
30HE MEPBUYHOTO UCTOUYHHUKA SIEKTPONUTAHUS OJIOKA;

3) ocransuble TpeGoBanus GesonacHoct — nmo 'OCT 12.2.007.7-75.

5 XPAHEHUE

5.1 YcaoBusi XxpaHeHusl cepBepa

CepBep momkeH xpaHuThcsl B ycnoBusax mo I'OCT 15150-69, rpymma 2C (3akpbIThie WA APYTHE
MOMEIICHHUS C €CTECTBEHHOW BEHTWISILMEH 0€3 MCKYCCTBEHHO PEryNHPYEeMbIX KIMMAaTUYEeCKUX YCIIOBHH) MpU
temneparype ot munyc 40 °C no miroc 60 °C 1 OTHOCUTENFHON BIaXXHOCTH Bo3ayxa He 6onee 90% (mpu 1utoc
25 °C).
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B Bo3gyxe momemeHus Ui XpaHEHHs CepBepa HE JOJDKHO MPHUCYTCTBOBATH arpeCCHUBHBIX MPUMECEH
(TIapoB KHCIIOT, MIEN0YEH).
TpeOoBaHus IO XPaHEHHIO OTHOCATCS K CKIIAJICKUM ITOMEIISHUSIM MTOCTABIUKA W TIOTPEOUTEIS.

5.2 Cpok xpaHeHus

Cpok xpaHeHHs cepBepa B OTPEOUTEIBCKOI Tape 0e3 mepekoHcepBaluy — He MeHee | rona.

5.3 IlpeneabHblii CPOK XpaHEHHs

[pu mnurenpHOM (OoNiee 1 roma) XpaHEHWH CEpBEP JOHKCH HAXOAMTHCS B YIAKOBAaHHOM BHUJC U
COJIEPIKAThCS B OTAIUTMBAEMBIX XpaHWIHIIAX He Oojiee 3 JIET IpH TEMIIEpaType OKPYKAIOIIET0 BO3IyXa OT ILTFOC
5 °C mo mroc 40°C ¥ OTHOCUTENILHOM BIAXKHOCTH BO3AyXxa He 6osee 80% npu Temmeparype miroc 25°C.

5.4 TlpaBuja MOCTAHOBKH cepBepa HA XpaHeHHE

[Ipu mocTraHOBKE cepBepa HA JTUTEILHOE XPAaHCHUE ero HEOOXOAUMO YIaKOBaTh B YIIAKOBOYHYIO Tapy
NpEANPUATUS-TTOCTABIITUKA.

5.5 IlpaBuia cHATHS cepBepa ¢ XpaHeHHUs

OrpannueHus U crieruaibHble IPOLEAYpPhI IPH CHATUHU CepBepa C XpaHEHUs He MperycMoTpeHsl. [1pu
CHSITUU C XpAaHEHUS CEPBEP CIEAYET U3BJICYb U3 YIIAKOBKHU.

6 TPAHCIIOPTUPOBAHUE

6.1 YcaoBusi TPAHCIIOPTHPOBAHMS

JlommyckaeTcst TpaHCIIOPTHPOBAaHNE CEpPBEPA B TPAHCIOPTHOM Tape BCEMH BUIAMM TpPaHCIOPTa (B TOM
Yuciae B OTAIUIMBAEMbIX T'€PMETH3MPOBAHHBIX OTCEKax caMoJIeTOB Oe3 orpaHudeHust paccrosuui). Ilpu
MEPEBO3KE B KEJIE3HOAOPOXKHBIX BarOHaX BUJI OTHPABKU — MEJIKHIA MaIOTOHHAKHBIH.

[Ipr TpaHCHIOPTHUPOBAaHWHU cepBepa AOJDKHA OBITH NMPEeIyCMOTpPEHA 3alluTa OT MONaJaHWs NbUIM U
aTMocdepHbIX ocankoB. He nomyckaercss KaHTOBaHHUE CEpBEpA.

6.2 [MoaroToBKa K TPAHCIIOPTHPOBAHUIO

Cepsep A0JDKEH OBITh 3aKPEIUIEH Il 00ECIIeYeHUs! yCTOWIMBOTO TON0XKEHHSI, HCKITFOUEHHS B3aUMHOTO
CMeleHns B yJaapoB. [Ipy NpoBeNeHUH MOTPY30YHO-Pa3rPy30YHBIX pabOT ¥ TPaHCIIOPTUPOBAHWUU JIOJKHBI
CTPOTO BBIIOJHATHCS TPEOOBAHUS MAHUITYJISIIHOHHBIX 3HAKOB, HAHECEHHBIX Ha TPAHCIIOPTHOM Tape.

7 YTUIN3ALUA

CepBep HE COAEPXKHUT B CBOEM COCTAaBE OMACHBIX HJIM SJOBHUTHIX BEIIECTB, CIOCOOHBIX HAHECTH BpE.
3I0POBBIO YEJIOBEKA WIIM OKPYKAIOLIEH Cpelle M HE NMPEACTABIISECT ONACHOCTH JUISl KU3HHM, 3740POBbs JIOAECH U
OKpYy’Karoleil cpesibl M0 OKOHYaHUU CPOKa CITy>KObl. B 3TOH CBA3M yTHIM3anus cepBepa MOXKET MPOU3BOJUTHCS
0 TpaBWiaM YTHIM3aIMK OOLIEPOMBILUICHHBIX OTX0J10B. CoaepKaHue JparoleHHBIX METaUIOB B
KOMITOHEHTaX cepBepa (dMEKTPOHHBIX IJIaTax, pa3beMax M T.II.) KpaiiHe Mayo, MO3TOMY HMX BTOPHUYHYIO
nepepadoTKy MPOU3BOAUTE HELEIECO00Pas3HO.

8 TAPAHTUMHBIE OBS3ATEJIBCTBA

INapanTHitHBIA CpoK ycTaHaBIUBaeTCs 12 MecsAEB ¢ MOMEHTA MepeAady U3AeNnus oKynarento. ['apantus
HE pacrpocTpaHsercst Ha qe(eKThl, BOSHUKAIOIINE BCISICTBHE HEKOMIICTEHTHOTO O0pAIeHHNsI, 00CITyKUBAHUS,
XpaHEHUs U TPAHCIIOPTHUPOBAHUS.
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Koxa 3akaza CTB-01

IIpuao:xxkenne A

Tun
W3IETUS

Kopmnyc

ITpuemHuk

AnTeHna

I'enepatop

Wntepdeiic

Brixon

Bbiox
ITUTaHUS

Kabenb

nHTEp G EHCHBIHA

Kabenn
[IPHEMHUKA

Kabenb
aHTEHHBIN

Onnus

CTB-01

19

Kpennenune 19", 1U

I1P1

Curnanst [JTOHACC/GPS

I1P2

Curnansl [JTOHACC/GPS/
BD/Galileo

Al

ICB ANT GNSS
Temneparypa -40...+85 °C

A2

GPS-P
Temnepatypa -70...+90 °C

Il

TCXO
(morpemHocTh =1 Mc/1
CYTKH)

2

OCXO0O-HQ
(morpemHoCTb £5 MKC/1
CYTKH)

I3

PyOunuesslii renepatop
(morpemHocTh £0.2 MKc/1
CYTKH)

nl

Ethernet: 1XNTP
(10/100Mbps)(cTargapr)

n2

Ethernet: 2xNTP
(10/100Mbps)(orius)

B1

BrIxoaHbIE YaCTOTHEIE
curHaisl: 1xPPS

11220

OcHoBHOI1 0J10K ttuTanus 220
B nepemenHoro Toka

K120

20 MeTpoB

KNXXX

Ho 500 meTpoB (yka3aTb npu
3aKase)




Tun . brnoxk Kabenp Kabenn Kabenn
Kopmyc | Ilpuemnuk | Aurenna | I'eneparop | UnTepdeiic | Boixon o N N Onmust
W3JIENHS MTUTaHUS UHTEP(ENCHBIN | IPUEeMHUKA | aHTEHHBIH
KI10,6 0,6 meTpa
KIIXXX Ho 100 meTpoB (yka3zatb npu
3aKase)
KA1 1 metp

Mpumep: CTB-01.19.1TP2.A1.1'1.111.B1.11220.K1M20.KT10,6.KA1 (bazoBast koMIIIeKTaIus)




