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1. BBEOEHUE

HacTtoswee PykoBoacTtBo no akcnnyatauum (P3O) npegHasHayeHo
ANa  MUCMOoNb30BaHUS NPU  MOHTaXe, JKcnnyataumm u  obcnyXuBaHuu
ycTpounctea Cepsep TouHoro spemeHn CCB-440 (ganee yCcTpoOMUCTBO).

MoHTa)x, Hanagka W 3KchnnyaTtauus  YCTPOWCTBA  [OMMKHbI
NMPOU3BOANTLCSA NEPCOHANOM, U3YYUBLLUM:
e HacTOsLLIEE PYKOBOACTBO MO 3KCMnyaTauuu;

e uVMewLWMM JocTyn K paboTe C 3nekTpoycTaHOBKamu
HanpshkeHnem go 1000 B

[

\'.2 B c¢853u ¢ nocmosiHHou pa6om0L7 rno ycoeepweHcmeogaHuro
YCmpoacmea, 8 KOHCMPYKUUro moeym 6bimb B8HECEHbI HEe enuswuUe Ha
Memposiocu4ecKkue xapakmepucmuku He3Ha4dYumesibHble U3MEeHEeHUA, He
ompa>keHHble 8 HacmoAwem pyKoeodcmee.

[Mponssoautene yctponctea: OO0 «kKOMCET-cepBuc»
TenedoH: +7 (495) 921-29-12, +7 (495) 921-29-16
E-mail: ooo@komset.ru
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2. TEXHUW4ECKOE OINMUCAHUE

2.1. KpaTtkme TexHU4YeCKne XapaKTepUCTUKH

Obwume

Tun BHYTpeHHero
reHepaTopa

Bxoabl BHELUHEN
CUHXPOHM3aLMMN
CUHXpOCUrHana

Bxoabl BHeLLHEN
CUHXPOHM3aLMM LLKanbI
BpPEMEHU

Bbixoabl CUHXPOHU3aLUnn

CeteBown nHTEPdENC

MoanepxnBaemble NPOTOKONbI

TPaHCMOPTHbLIN YPOBEHb

npotokon IP

aBTOMaTU4ecKas
KOHoMrypauusa cetu u
ynpasneHue Ka4ecTBOM

npoTokon PTP (Precision
Time Protocol)

npotokon NTP (Network
Time Protocol)

Ethernet Synchronization
Messaging

ManorabapuTHbIn NPeun3nOHHbIA KBapLEeBbIN
reHepartop

MOHACC, GPS, Galileo, Beidou, 1 PPS, 5 MI'u, 10
Mluy, PTP, E1/2,048 My

NMOHACC, GPS, Galileo, Beidou, PTP, ToD, SIRF,
TimeString

PTP, NTP, SNTP, ESMC, 1 PPS, E1/2,048 MI'u,
SIRF, IRIG-B, 5 My, 10 Ml"u, TokoBasa netns, ToD,
SIRF, TimeString, NMEA, Text

10/100/1000 Base-T

TCP, UDP

IP v4
IP v6 (onumoHanbHo)

DHCP (RFC 2131)

NetBios Name Servise (NBNS)
VLAN

QoS

PTP v2 (IEEE Std 1588-2008)
Mpodomnu:
G.8265.1
G.8275.1
G.8275.2
IEC/IEEE 61850-9-3-2016
IEEEC 37.238-2017
Custom
Cluster GM PTP

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

SyncE (G.8261) (onunoHanbHo)
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npotokost SNMP SNMPv2c, SNMPv3
npoTokon RS-232, RS- SIRF
422/485 TOD
TimeString
NMEA
Text
NHtepdenc IRIG IRIG standard 200-04

Nutepdenc 1PPS (1Mw)

YPOBEHb BbIXOQHOIO 5 B (TTL-coBmeCTUMbIN)
curHana

ANMTENbHOCTb UMMybCca 5 mkc (IEEE Std 1344 - 1995)
NoNsSApHOCTb MMMyIbca nonoxutenbHasi/oTpuuaTenbHas
COMpoOTUBNEHNE NUHUN 50 Om

CuHxpocurHanbel 5 My n 10 My,

dopma curHana HOMMHaNbHO-NPSIMOYrofnbHas
YPOBEHb BbIXOQHOIO 1,4 B

curHana Ha Harpyske 50

Om

CwunxpocurHan 2,048 MI'y, (G.703/10)
dopma curHana HOMWHaNbHO-NPSAMOYrofibHasA

YPOBEHb BbIXOLHOIO 1,2B
CUrHana Ha Harpyske 75
Owm (koakcunanbHas napa)

YPOBEHb BbIXO4HOIO 1,7B
curHana Ha Harpyske 120

Om (cummeTpuryHas

napa)

CuHxpocurHan 2,048 Méut/c (G.703/6)
dopma curHana BmMnonsapHbIn

YPOBEHb BbIXO4HOIO 24B
CUrHana Ha Harpyske 75
Owm (koakcuanbHas napa)

YpPOBEHb BbIXOAHOIO 29B
curHana Ha Harpy3ske 120

Om (cummeTpuyHas

napa)

MeTponornyeckme xapakTepucTuku
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npegensl JonyckaeMom
abconoTHON
NOrpeLLUHOCTN NPUBA3KN
nepegHero ppoHTa
BbIXOQHOIo MMnyrnbca
yactotoun 1y K WkKane
BpemeHu UTC B pexume
CUHXPOHM3aLUMM MO
curHanam N€HCC

npegensl JonyckaemMomn
abconoTHON
NOrpeLHoOCTN NPUBA3KK
nepegHero ppoHTa
BbIXOQHOro nMnyrbsca
yactoton 1My K WkKane
BpemeHu UTC B pexume
aBTOHOMHOIO
JYHKLMOHMPOBaAHNSA 3a
CYTKM

npeaernesl 4onyckaemomn
abcontoTHON
NMOrpeLLHOCTU NMPUBA3KM
LIKaSbl BPEMEHN
OTHOCMUTENBHO LUKasbl
BpemeHn UTC(SU) no
npotokony NTP 4yepes
nHTepdgenc Ethernet

onekTponutaHme

HanpsKeHNe NCTOYHMKA
nuTaHus

(B 3aBMCUMOCTH OT TUNa
NCMONHEHMS)

MoTpebnsiemas MOLLHOCTb

MabapuTHble pasmepsbl
bes kopnyca

B ncnonHeHun Ha DIN
pewnky

B ncnonHeHun 1U

Macca

+100 Hc

+20 MKC

+10 MKC

PoE (Power over Ethernet)
=12B (01900 18)B
=24 B (o1 18 no 36) B
=48 B (o1 36 no 72) B

0o 10 BT (B 3aBUCMMOCTM OT KOMMJIEKTAL MM
yCTpOWCTBA)

95x102x25 mm (ocHOBHOW 6510K)

105%x90%60 MM (ocHoBHOWM 6510K), 160x90%60 MM
(ocHoBHOM BMOK + 0ANH AONONHUTENBHBLIN MOAYIb),
55x90%x60 MM (kaxxabli AOMNOAHUTENBHBIN MOOYb)

480%x263x45 mm

He 6onee 0,1 kr (6e3 kopnyca), 0,3 kr (B ucnonHeHnn
Ha DIN penky), He 6onee 3 kr (B ncnonHeHnn 1U)
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CCB-440

PyKO BOACTBO MO 3KCrstyaTtaunm

HnanasoH pabounx oT +5°C po +40°C (CtaHgapTHOE UCIMOMHEHME)

Temnepartyp oT —40°C po +70°C (PaclmnpeHHble KnuMmaTuyeckm
yCrioBus)

Pexum paboTbl KPYrNOCYTOYHbIN

CpefgHui cpok cnyxobl He meHee 20 neTt

2.2. YcnoBua OKpyxarlien cpeabl U CTeneHb 3aluThbl
yCTpOMCTBA

2.3.1

YCTPpONCTBO NpeaHasHavYeHo A YCTaHOBKM M SKCnnyaTauum B

nomeLlleHnAax ¢ ycrnoBmnamMu 0|<py>Karou_|,e|7| cpenbl.

TemnepaTypa OKpyXalLlero Bosgyxa annapartHoro 6noka ot
+5°C po +40°C. [na annapaTHoro 6mnoka, BbIMNOSIHEHHOIO C
onunen pacLLUNPEHHbIX KNuMaTU4YeCcKnx yCIOBUM
akcnnyaTtauuu: ot -40°C go +70°C;

TemnepaTtypa OKpy>KatoLLero Bo3gyxa aHTeHHoro 6noka ot
-40°C po +85°C;

TemnepaTtypa OKpyXXawllero Bo3gyxa  MaructpanbHOro
ycunutena ot -40°C go +85°C;

OTHOCUTENbHAsA BNaXHOCTb Bo3gyxa He ©Gonee 90% npwu
Temnepartype Bo3gyxa +25°C;

aTmocepHoe gasneHune He Huxe 60 klMa (450 mm pT.CT.);
BblcOTa Hapg ypoBHeM Mmops oT -450 o 5000 meTpos.

2.3.3 Knumatunyeckoe ncnonHeHune yctponctea ¢ FOCT 15150-69:

e AnnapatHbin Onok — YXJ4. [Ons annapatHoro ©Onoka,
BbINOMHEHHOINO C OMNUMEN pPaCLUMPEHHbIX KIUMaTUYECKUX
ycrnosum akcnnyataumm — Y XJ13;

e AHTeHHbI 6nok — YXIJ11;

e MaructpaneHbin yeunurtenb — Y XJ11;

2.3.4 CTteneHb 3almTbl OT BRaru n nbinu aHtedHbl no FOCT 14254-
96:

e AnnapaTHbIn 6nok — IP20;

e AHTEHHbI 6nok — IP65;

e MaructpanbHbin yeunutens — IP65;
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2.3. YCTOMYMBOCTb K MeXaHW4YeCKUM U CeUCMMYEeCKUM
BO34EeNCTBUAM

YCTPOMUCTBO MO YCTOMYMBOCTU K MEXaHUYECKUM BO3LENCTBUSM
cooTtBeTcTBYyeT rpynne M41 B cootsetctBne ¢ NOCT 17516.1-90 n moxet
aKcnnyaTMpoBaTbCs B MOMELLEHUAX C YCITOBUSAMWA:

e CUHycouaanbHasi Bubpauma B gmanasoHe 4vactoT (0,5 — 200) 'y c
MakcumManbHou amnnuTtygoun yckopeHnus 2,0 g;
e TMUVKOBble yaapHble yckopeHusa 3,0 g npu NUTENbHOCTU BO3LENCTBUSA
(2 — 20) mc. Ona ycTpOWCTB, W3rOTOBSIEHHbLIX B CheunanbHbIX
3allMLLEeHHbIX Kopnycax, NMKoBble yaapHble yckopeHua — 20,0 g npu
AnvTenbHocTn Bo3genctans (2 — 20) mc.
YCTponcTBo COOTBETCTBYET cnegylowmm TpeboBaHMsaM no
CEeNCMOCTOWNKOCTMU:
® YpPOBEHb YCTAHOBKM Hag Hyrnesowu otmeTkon — Ao 10 m;
e VHTEHCMBHOCTU 3emneTpsiceHnst no wkane MSK-64 — 9 6annos B
cootBeTcTBUM ¢ TOCT 30546.2-98.

2.4. BapuaHTbl NCNONMHEHNSA YCTPOUCTBA
2.4.1. JneKkrtponutaHue

BapMaHTbI McnoriHeHnd NCTOYHUKOB NMUTAHUA:

NCTOYHMK NOCTOAHHOrO TOKa [onycTuMble OTKITOHEHUS NUTAKOLLErO

HanpshkeHnewm 12B HanpsbkeHus o1 9 B no 18 B

NCTOYHMK NOCTOAHHOrO TOKa [onycTuMble OTKIOHEHUSA NUTaKOLEro

HanpshkeHnem 24B HanpshkeHust ot 18 B no 36 B

MCTOYHMK NOCTOAHHOrO TOKa [onycTuMble OTKITOHEHUSA NUTaKOLEro

HanpshkeHnem 48B HanpshkeHust o1 36 B no 72 B

PoE (Power over Ethernet) B cootBeTcTBUM cO cTaHgapTtamu IEEE
802.3af-2003, IEEE 802.3at-2009 v IEEE
802.3bt-2018

2.5. OnucaHue u pabota yctpouctea
2.5.1. HasHaueHue

YcTponctBo 4aensetcsa annapatypon TCC n eguMHOro TOYHOrO
BpemMeHu, obecneymBatoLLen:

e opmupoBaHMe  ITaANOHHbLIX CUrHaNOB  YacToTbl AN
CUMHXPOHM3aLMN pasnn4Horo obopyaoBaHus;
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e (opmupoBaHMe CUrHanoB TOYHOIO BPEMEHU AN BPEMEHHOMU
CUHXPOHM3aLUNKN pasfnndHOro obopyaoBaHUs U CUCTEM;

2.5.2. TpuvuHUMN gencreus

C noMOLWbD CXeMbl CpaBHEHMsI OCYLLECTBMSAETCA CpaBHEHWe
CUrHana OT TeKYLLEero UCTOMHMKA CUHXPOHU3ALNN C YACTOTOM BHYTPEHHErO
ornopHoro reHepatopa (ganee OI) n noactporka 4vactotbl O, a Takke
dhopMmnpoBaHue LLKanbl BpEMEHM NO MHpOPMaUMN OT BHELLHUX MOLYIEN U
nocneaytouiee eé xpaHeHue.

B kayecTBe WCTOYHMKOB CUHXPOHM3ALUM WMMEETCA BO3MOXHOCTb
MCNONb30BaTb CUrHaN C BHELLHEro BXOAa BHYTPEHHUX Moaynen: NpueMHuk
THCC (MMOHACC, GPS, Galileo*, Beidou*), PTP-knueHt (PTP), a npu
HanuuMn pononHutTenbHbiX Mogynen: MGLAN4xx (PTP), MCOMB4xx
(1PPS), MSYNC4xx (E1/2,048 MI'y), M10M4xx (5/10 MI'y), MPPS4xx (1
PPS).

B kayecTBe WCTOYHMKOB BpPEMEHM MOFYT BbICTYNaTb criegyrouime
curHanbl BHyTpeHHuX moaynen: [lNpuemHmnk THCC (IMOHACC, GPS,
Galileo*, Beidou*), PTP (PTP-knueHT), a npu Hanu4ynm OONOSIHUTESbHbIX
moaynen: MGLAN4xx (PTP), MCOMB4xx (ToD, SIRF, TimeString).

B cnyyae oOTCYTCTBMS MUCTOYHUKOB CUHXPOHU3ALMM UMW BPEMEHMU
(aBapussi aHTeHHO-(MOEepPHOro TpakTa, OTCYTCTBME BUOUMbBIX CMYTHUKOB
THCC unu BHELWHUX UCTOYHUKOB CUHXPOHU3aLUN/BPEMEHW) ANA XPaHEHUS
TEKylWero BpemMeHn U (OPMUPOBAHUSA  CUrHANOB  CUHXPOHMU3ALIMK
MCMONb3yeTCs BHYTPEHHUI OMOPHBIN reHepaTop ycTponcTBa’, a Ans Beoaa
BPEMEHN MOXeT MUCMonb3oBaTbcs nporpamma «Cuctema TexHUYecKoro
obcnyxmBaHusa» (py4HON BBOJ BPEMEHMN).

Bpems nogctponkun yactotel Ol n bopmumpoBaHme LKarnbl BPEMEHU
3aBMCUT OT BbIOPAHHbLIX UCTOYHMKOB BPEMEHN M CUHXPOHU3ALNKU, a TakkKe
pexuma ctapta obopyaoBaHus.

* - Galileo n Beidou gocTtynHbl B 060pyaoBaHun Bepcun 3 1 BbiLLE.
2.5.3. KoHcTpyKuua

CCB-440 ncnonHgetca B kopnyce ang yctaHosku Ha DIN-peinky nnu
noctasnserca 6e3 kopnyca, ANa YCTaHOBKM BHYTPWU Kopryca CTOPOHHEro
obopyaoBaHus.

! To4yHOCTb M CTAbUNBHOCTbL 4acToThl OMNOpPHOIro reHepartopa ornpeagendeTcd lD,OI'OBO[.')OM

MNocTaBku.
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KOHCTPYKTMBHO YCTPOMCTBO COCTOUT W3 OCHOBHOro 65ioka C
BHYTPEHHUMMU (NMporpamMmHbIMK) MO ynsaMu n MOXeT ObITb
AOYKOMMNIIEKTOBAHO AONOMHUTENBHBIMU MOAYNAMM (annapaTHbIMK).

BHewHn BUAO OCHOBHOro 65i0ka C BHYTPEHHUMW MOAYNAMU B
kopnyce ans ycrtaHosku Ha DIN-penky n 6e3 kopnyca npeacrasnieH Ha Puc

2o

Puc. 2.1. BHewHuin BMO OCHOBHOroO Onoka C BHYTPEHHUMU
MoAynaMM B Kopnyce ans yctaHoBku Ha DIN-penky n 6e3 kopnyca

Ha ycTponcTtee pacnonoXeHsbl:

1. Ethernet 10/100/1000 Base-T:
* BHyTpeHHue mopynu: PTP knueHT (slave), PTP cepsep
(GM), NTP cepsep;
* YnpaBrieHne yCTPOMUCTBOM MO JSIOKaSIbHOW CeTu;
* PoE (gnsa BapuaHTta nutaHna PoE).
2. Pazbem USB gns TexHudeckoro obcnyxuBaHus U ynpasreHus
YCTPOWUCTBOM JNOKasnbHO;
Pa3bém aHTeHHbl moaynsa THCC;
Bbixog TTL (1PPS, 10 MI'u);
MnTaHne ycTtponctBa (Ona BapuaHToOB nuTaHua =12B, =24B,
=48B);

ok w
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2.5.4. YcTaHOBKa U NOAKn4YeHUe yCTpoucTea

1. YcTponcTBo And yCTaHOBKU B NMOMELLEHUAX YyCTaHaBNnMBaeTCcH
Ha DIN-penky n pukcmpyeTtcsa npyv NOMOLLN 3aLLENKHN.

2. YctponcTtBo 6e3 Kopryca ycTaHaBfMBaeTCs BHYTPU Kopnyca
MHOro YCTPOWUCTBA.

3. YcTponcTBo OnA yCTaHOBKM B MNOMELLEHUAX Kpenutca Ha
CTEHY C MOMOLLbIO creunarbHbIX KpeNEXHbIX OTBEPCTUN.

4. YCTpOUCTBO ANs  YCTAHOBKM B MOMELLEHUAX  MOXHO
yCTaHaBnMBaTb Ha T[OPU3OHTANbHYI MOBEPXHOCTb (CTOM,
nonka v T.n.).

2.5.4.1. TlNoaknro4yeHune Kk cetn Ethernet

Ona nogknioyeHna yctpouctea K cetn Ethernet wmcnonbayetcs
cTaHdapTHbIN Kabenb Tvna «naT4y-Kopay.

2.5.4.2. NMoaknioyeHne aHTEeHHOro 6rnoka

AHTEHHbIV BMNOK NOAKMYaeTcs K YCTPOWCTBY Npy MOMOLLM pasbemMa
TMna SMA (Burnka). BHelHWiA BUA pa3beMa NpeacTaBreH HUXe:

I'Ipvl noaKmn4YeHMn aHTeHHbl C NCMOJ1b30BaHMEM TOJICTOrO Kabens
B KOMIJ1EKT NMNOCTaBKWN BKITIOYAETCA NepexoaHuK.
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2.5.4.3. lNutaHue ycTpoucTtBa no ctaHpapty PoE

MutaHne yctponctea no craHgapty IEEE 802.3af-2003 (Power
Over Ethernet) ocywectBnsieTca nocpeacTtBoM cTaHOapTHOro kabens
TMna «naT4y-kopa», NoaknyYeHHoro kK nopty Ethernet ocHoBHoro 6noka.

2.5.4.4. MoaknioyeHne K cet NOCTOAHHOIo
HanpsHxeHus

[MogkntoyeHne YCTpouCcTBa K CETU MOCTOSHHOrO HanpsKeHus
ocyllecTBngeTca npu nomowm pasbema Tuna MSTB2,5/2-ST. Y
HasHayeHne KOHTaKTOB pa3bEeMa nokasaHbl Ha Puc. 2.2.

Puc. 2.2. BHelwHnn Bua pasbemoB NMUTaHNA U Ha3Ha4YeHNe KOHTaKToB

2.6. PaboTta c ycTpoucTBOM
2.6.1. Bknrw4yeHue nNnUTaHUA yCTPOUCTBA

[Mocne nogaun NUTaKOLWEro HanpsbkeHus, BbIMNOMHAETCA npolecc
MHUUmanm3aummn YCTPOUCTBA. MNocne 3aBepLUEHUS npouecca
NHUUManmM3aumm, YCTPOMCTBO nepexoauT B pabounn pexum, o 4Yem
cBMOeTenbCcTByeT  nepuoandeckoe  MuraHme  3eféHbiM  LiBETOM
NHONKaATOpa «YCTPOUCTBOY.

2.6.2. YnpaBneHue yCTPOUCTBOM

YnpaBneHne  OCYWECTBNSAETCA Npyv  NOMOLWM  MNporpammbl
«Cnuctema TexHmyeckoro  obcnyxuBaHua»  npoussoagcta 00O
«KOMCET-cepBuc» (ganee CTO) no wuHTepdency USB unmn cetn
Ethernet.
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2.6.3. YcTaHOBKa ceTeBbIX NapamMeTpoB

CeTeBble napameTpbl yctpouctBa (IP-agpec, macka nogcetn u
agpec Wwn3a) XpaHATCa B 3HEProHe3aBMCMMOW MNaMsATU YCTPOWUCTBA.
YcTtaHoBKa  HeobxoouMMoM  KOHpurypaumm  ocywlecTBrnsieTcs  npu
nomoLym nporpammel CTO.

2.6.4. WMHankauus

Ha nuueBon naHenu ycTpoucCTBa pacnosfioXXeHbl CBETOOUOLHbIe
NHOMKATOPbI A4S OTOOpaXKeHUs TEKYLLLEro COCTOAHUS YCTPOMCTBA.

NHoukaTtop «YCTpPOMUCTBO» OTODpaxaeT TeKywee COCTosHUe
YyCTPOUCTBA.

CocTtosiHne Kareropus
He roput OTcyTCTBYET 3neKkTponuTaHue
3enéHbin (Muraer) HopmanbHas paboTa yctponcrea
3eneHbin (ropuT) CoxpaHeHne JaHHbIX B 9HEProHE3aBMCUMYIO NaMSATb
KpacHbin ABapus yctpomncTtea
Nuaonkatop «CocTosiHne»  oTtobpaxaeTt TEeKyL N
craTtyc YCTpOuncCTBa
CocTosiHue OnucaHue
XKéntbin (ropur) lMpenynpexgeHue
CuHuR (ropwT) YBegnomnenve
KpacHbi (ropuT) Owwnbka, ABapus
3enéHbin (roput) HopmanbHas pabota

NHonkaTtop «Bpema» oTobpaxaeT Tekyliee COCTOSHUE BHYTPEHHUX
YacoB yCTpouncTBa

CocrosiHue OnucaHwme
KpacHbi (ropuT) Yacbl HE CUHXPOHM3MPOBAHLI
3enéHbin (ropur) Yacbl CUHXPOHU3NPOBaHLI
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2.6.5. J[JononHuTesnbHble MOAYNNU

B yctponctee ectb AgBa Tuna MoAynen: BCTPOEHHbIe MOLYMW,
KOTOpble 4ABMNAKTCA MOAYNAMW  OCHOBHOW nNnaTtbl  YCTPOMUCTBA, W
AOMONHUTESNbHbIE MO4YIN, KOTOPbIE ABMAIOTCA annapaTtHO-NporpamMmMHbIMU
MO YIIAMU paclUMpeHus, NoaKo4YaeMble K OCHOBHOM naTe yCTponCTBa.

2.6.6. TMpuemHuk FTHCC

2.6.6.1. HasHauyeHue

BctpoeHHbin  mogyne  lMpuemHuk [HCC, ycTaHOBNEHHbIn B
YCTPOWUCTBE,  MPUHUMAET  CcurHanbl  rnobanbHbiX  HaBUraUWOHHbLIX
cnyTHukoBblx cuctem (FTHCC), dopmupyeT Lwkany BpeMeHu B Buae
nocrnegoBaTesibHOCTU  UMMynbcoB ¢ 4vactoton 1My, a Takke
NHpopMaLMOHHOe coolLLeHne, MpuBs3biBalOLlee nocrnenoBaTenbHOCTb
MMNYNbCOB K UCMONb3yeMOW LLIKane BpeMeHW.

Mpuémunk M'HCC noonepxmaet npuem curHanos NTOHACC, GPS,
Galileo*, Beidou*, ¢ BO3MOXXHOCTbIO BblOOpa KOHKPETHOM CUCTEMbI UMK UX
COBOKYMHOCTU ANS NOBbIWEHNS HAOEXHOCTH.

Bpems rotoBHOCTU npnemHmka M’HCC:

e XonoaHbIn cTapT (OTCYTCTBME UCXOOHbIX OaHHbIX) — He Bornee
30 cekyHp;

e Tennbin cTapT (HanuMune OOCTOBEPHOro  anbMaHaxa,
MNaHOBbLIX  KOOPAWHAT, TeKywux [atbl WM BPEMEHMW,
ycTapeBwnx He Gonee 4yem Ha 60 MuHYyT) — He Gonee 30
CEKYHA,;

e [opsunn crtapt (OTCYTCTBMM PagvMoOBUOMMOCTU CMYyTHUKOB B
TeyeHne 10 cekyHn) — He Bonee 2 cekyHa.

B cnyyae notepu curHana OT CNYTHUKOB YCTPOWCTBO MpPOOOImKaeT
dopmMmnpoBatb TOYHOE BPEMSI U CUrHarmbl CUHXPOHM3AUUKM C MOMOLLbLO
OMOPHOro reHepaTtopa. Bpemsi noacTtporkm OMOPHOro reHepartopa npwu
ncnonob3oBaHun npuemHuka N’HCC He aBnaeTca NOCTOAHHbIM 3HAYEHUEM
(3aBMCUT OT KOM-Ba CMYTHUKOB, YPOBHA CUrHama, TexXHUYeCKnx
XapaKTepUCTUK KOHKPETHOro aKk3emMnnsipa reHeparopa u gpyrnx ycrioBum) un
B cpeaHem coctaBnseT 30 MUHYT.

* - Galileo n Beidou gocTtynHbl B 06opyaoBaHumn sepcumn 3

2.6.6.2. lMpuHUUN gencreus

Cuctema GPS, Takke HasbiBaemasd NAVSTAR (NAVigation System
using Timing And Ranging), 6asvpyeTca Ha ChyTHUKaX, OBWXYLINXCS
BOKPYr 3eMnun No opbuTanbHbIM TpaekTopusM. 24 cnyTHUKa obecnevmnsaroT
100% paboTocnocoBHOCTL CUCTEMBbI B NOOGON TOUKE 3EMHOrO Lapa, HO He
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Bcerga moryt obecneunTb yBEPEHHbIN MPUEM U XOPOLLNIN pacyeT no3nuum.
[MoaTomy, ONS yBENWYEHUS TOYHOCTW MNO3ULUMM U pe3epBa Ha Ccrydau
cboeB, obLlee Yncno CNyTHUKOB Ha opbuTe nogaepxuBaetca B 6onbLuemM
KOnu4ecTBe.

MakcmanbHoe BO3MOXHOE 4YMCII0 OAHOBPEMEHHO paboTarowmx
cnytHukoB B cucrteme NAVSTAR orpaHndeHo 32. GPS 4gBnsetcs
MaCcCUBHOM CUCTEMOMN HaBUraummn, KOTopas NO3BONSET NPUHUMATbL CUrHanbI
CMYTHMKOB, OHAKO WUCKMNKYaeT BO3MOXHOCTb nepenayn curHana. CurHan
cnyTHuMkoB GPS umeet yactotbl 1.227 n 1.575 My, 3TO 03HavaeT, 4YTo Ans
3IeKTPOMAarHUTHOM BOJSHblI TakOW 4acToTbl nomexamun 6yayT sBAATLCA
MeTannMyeckme W OepeBdAHHble  MOBEPXHOCTWU, HeKoTopble  BuAbl
nnactmaccel, 6etoH. [lo aToM nNpuyMHe Henb3s nouMatb CHYTHUKU B
XenesobeToHHOM  34aHuM, gna  3Toro HeobXxoAMMO  U3MEHUTb
MECTOMNOSIOXXEHNEe aHTeHHbl Ha 6onee 6naronpusaTHoe ANs npuema
curHana. Camble TO4YHble MOKasaHUs MOXHO OXuaaTb, Koraa BeneTcs
NpUeM CUrHanoB Ha OTKPbITOM MECTHOCTU HE MeHee 4YeM C 4 CMyTHUKOB,
paBHOMEPHO PacnOfOXEHHbIX N0 BCeMY HeBocBoAY.

KayecTBO onpeneneHns MecTonosioXeHus n opMmnpoBaHnUA MeTKM
BpEMEeHM 3aBMCUT OT TOro Habopa CnyTHUKOB, C KOTOpbIMW paboTaet
moaynb. Ecnu moaynb uMMeeT BO3MOXHOCTb BblbpaTb M3 GonbLIOro
KOnu4yectBa MNPUHMMaeMbIX CUrHanoB JyywiMe, TO 3TO MONOXUTENbHO
CKaXXeTCs Ha TOYHOCTU hopMUpPyEMON METKU BpeMeHW. [locne BKNioYeHus
npuemHmka MHCC HaBuraumoHHas cuctema akTUBMpPYyeTCA He cpasy.
HasuraumoHHble coobLieHns, nepefaBaeMble CO CNYTHUKOB, coaepxart
ABa TuNa AaHHbIX — adbemepuabl U anbMaHax CnyTHUKOB. B anbmaHaxe
nepegaroTca napameTpbl OpbUTLI, C MOMOLLBIO KOTOPbLIX MOXHO BbIYUCINTL
NPUMEPHOE MECTOMNOMOXEHME CMNYTHUKOB C [OCTaToO4YHOW 60nbLion
NOrpeLLHOCTbI0. ANbMaHax, XpaHsALWNNCSa B NaMATU NpUeMHMKa, NOCTOSIHHO
obHOBNsEeTCA, T.K. KaXAbl CMNYTHUK nNepedaeT [aHHble anbmaHaxa ans
BCEN rpynnbl CryTHUKOB. Bpemsa «kKusHW» anbmaHaxa cocTtaenser 2-3
Mecqaua. [Janee, BenuyMHa HakornneHHoW owunbkn B pacyeTax 6yaer
HeZOoNnyCTUMOW.

[laHHble ademepua cogepxaT napamMmeTpbl, nossonawuwme donee
TOYHO BbIMUCIIUTBL TEKyLLlee MEeCTOMOSIoKeHNe CnyTHUKOB. B oTnunume ot
anbMaHaxa, Kaxablil U3 CrNyTHUKOB NepedaeT, TONbKO CBOM COBCTBEHHbIE
adhemepubl. Bpema «xkunsHny» adpemepua He npesbiaeT 4-6 Yacos.

NHpopmaums gaHHbIX ahemepua n anbmaHaxa, nepegaBsaemMon co
CMYTHMKOB, MOCTOSAHHO KOPPEeKTUpyeTcA. ATO NPOUCXOAUT OAMH pa3s (a npwu
HeobxoaumocTn n 6onee) B cyTkn. CeTb Ha3eMHbIX CTaHUuKW, nosyvyaet
MHOPMaLMIO CO CNYTHMKOB, NO aHanormm ¢ oBbbl4HBIMKU NOSIb30BaTENSAMN,
aHanuampyeT U3MepeHusi, CpaBHMBAET MX C OMOPHbLIMW, paccyuTbiBaeT
KOppEeKTUpyLmMe nonpaBku W nepefaeT MX Ha [faBHYK CTaHUuuoo, C
KOTOPOM OCYLLEeCTBNAETCA nepefaya AaHHbIX Ha CNYTHUKN.
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AHanornyHo pabotaer CPHC T[JIOHACC, y koTopou nonHoe
KONMMYEeCTBO CNYTHUKOB B TPYNNMPOBKE COCTaBnseT 24 chnyTHUKa, U
cuctembl Galileo 1 Beidou.

2.6.7. Mopynb PTP-knuneHTt

2.6.7.1. HasHauyeHue

BcTpoeHHbIN  MOOynb  npedHasHayeH Ong  npuema  curHana
CUHXPOHU3aALUMM N METKM BPEMEHU cornacHo npotokony, Precision Time
Protocol V2 (IEEE Std 1588-2008) n nogCTponkm OnopHOro reHeparopa.
Mogynb rotoB K paboTe nocne nogadn nUTaHUA W YCTaHOBKMU
KOH(purypaumn.

2.6.7.2. TexHUYeCKUe XapaKTepUCTUKN

KonuyectBo nopTtoB 1

NHTepdenc 10/100/1000 Base-T

MpoTtokonbl OSI Layer 4 (TpaHCNOPTHLIN TCP, UDP
YPOBEHb)

Bepcua npoTtokona IP 4

MpoTtokon PTP
TransmitProtocol Ethernet, UDP
AddressingMode Unicast, Multicast, Mixed
TwoStep Yes, No
AnnounceRate 16¢ ... 1/128c
SyncRate 16¢ ... 1/128c
DelayRate 16¢ ... 1/128c
Mpodounb G.8265.1
Mpodounb G.8275.1
Mpodounb G.8275.2
Mpodune MOK 61850-9-3
Mpocunb IEEEC 37.238-2017
Mpodumnb Custom

+ + + + + +

Mopaepxka Physical Timestamping +

Mopnepxka APTS + (onums)

C6op cTaTUCTUKK +

Ona nogknioveHuss mopgynsa Kk cetn  Ethernet ucnonbayetcs
CTaHOapTHbIM Kabenb Tvna «naTty-kopa», MOAKMYaAEMbIA K OCHOBHOMY
NopTYy YCTPOMCTBA.
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2.6.8. Mopaynb NTP-cepBep

2.6.8.1. HasHauyeHue

BctpoeHHbIn Mogynb «NTP-cepBep» npeAHasHadeH ans npuéema
3anpocoB OT KINEHTOB U (POPMUPOBaAHUA MakeTa C TOYHbIM TEKYLLUM
BpeMeHeM COorfiacHo NpoToKonam:

e Network Time Protocol (RFC 1119, RFC 1305, RFC 5905);
e Simple Network Time Protocol (RFC 1769, RFC 2030);

e Time Protocol (RFC 868);

e Daytime Protocol (RFC 867).

Mogynb rotoB Kk paboTe nocrne nogayv nNUTaHUS W YCTaHOBKMU
KOH(purypaumn.

Mpn wucnonb3oBaHnm Network Time Protocol (NTP) wumeetcs
BO3MOXXHOCTb NPOM3BOAUTL PaCChIfiKy NAaKeToB Ha ykasaHHbIn IP-agpec (B
T.4. U WKnpokKoBeLLaTernbHyo «Broadcast»), ¢ ykazaHHOM NEPUOANYHOCTbIO.

Moaynb nmeeT oauH KaHan, pacrosfioXeHHbIN Ha OCHOBHOW nare.
Peanusauma cteka npotokonoB TCP/IP nonHocTbio annapaTHas UM He
noasepxeHa supycam n DDOS-aTakam.

OTtnuyune ot BHewHero moaynsa MLAN4xx - I[P agpec BCTPOEHHOro
MOAyna He MOXeT OblTb 3agaH, oH OyaeT cooTBeTcTBOBaTh IP agpecy
yCTpOUCTBaA.

2.6.8.2. TexHMYeCKUe XapaKTepPUCTUKU

CeTeBol UHTEPdENC 10/100/1000 Base-T
MpoTtokonbl OSI Layer 4 (TpaHcnopTHbIN ypoBeHb): | TCP, UDP
MpoTokon IP: IPv4

Mpotokon NTP (Network Time Protocol): NTP v2 (RFC 1119),

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

MpoTokon Time RFC 868

[MpoTokon Daytime RFC 867
ABTOMaTMYeECKast KOHGUrypaumsi CeTn un VLAN (IEEE 802.1Q)
ynpasJieHME Ka4yeCTBOM QoS

2.6.8.3. lMpuHuun gencreus

[Mpn nony4yeHMn OT nNorfb3oBaTesNsl Naketa C 3arnpocoOM BpPEMEHWN,
MOAYNb BO3BpallaeT Monb3oBaTento nakeT, AobdaBnssi B HEro TOYHOE
Tekyuwiee Bpemsa (OepéTcs M3 annapaTtHbIX 4YacoB YCTPOWUCTBA) W
cnyxebHyto wnHdopmaumo cornacHo npotokony NTP. [lporpammHoe
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obecnevyeHne nonb3oBaTtensa obpabatbiBaeT OaHHble Maketa W
KOPPEKTUPYeET NnokanbHOe Bpems annapaTypbl Nofb3oBaTtens.

[Mpn ncnonb3oBaHUKM pexunma pacchbiikn, Mogysib opMUpyeT naket
C TOYHbIM TeKywum BpemeHeM cornacHo npotokony NTP u oTtnpaenser
ero no ykasaHHomy agpecy.

Ona nogknodeHns wmogyna Kk cetn  Ethernet ucnonbsyetca
CTaHOapTHbIM Kabenb Tuvna «nat4y-kopa», NOAKMNYaeMblt K OCHOBHOMY
NopTYy YCTPOMCTBA.

2.6.9. Moaynb Bbixoa cuHxpoHusauumn (TTL)

2.6.9.1. HasHauyeHue

BcTpoeHHbIn MoayInb «Bbixop CUHXPOHM3aLNK (TTL)»
npegHasHadeH gna npuéma curdana 1PPS (1Mu) wam 10 Miy wm
dopmupoBaHua curdana TTL 1 PPS (1Ty) vnm 10 Mly. WAmeet oawuH
HacTpanBaeMblil KaHarn.

Mogynb rotoB k paboTe nocne nogadynm MNUTaHUS U YCTAHOBKM
KOHJourypaumu.

2.6.9.2. TexHNYeCKne XxapakTepUCTUKHN

dopma curHana YcTaHaBnmMBaeTCcsa NporpaMmmMHoO
YpoBeHb curHana 5 B (TTL-coBMECTUMBbIN)
OnnTenbHOCTb BbIXO4HOMO UMMNynbca 1 mkc no 86400 c, war 1 mkc
3agepKka BbIXOQHOro MMnyrbca 0 0o 999999 mkc, war 1 MKc
[Mepuog cnegoBaHUs BbIXOLHbBIX MMMNYNbCOB 1 go 86400 mkc, war 1 ¢
MonspHoCTb curHana MonoxutenbHas/oTpuyaTensHas
ConpoTuBneHne nuHum 50 Om

MoakntoyeHne K MOAYIo NPOM3BOAMTCS NPY NOMOLLM LUTEKepa Tvna
SMA-7801A nnu SMA-7805A(B).

2.6.10. Mopaynb MLAN4xx (NTP-cepBep)

2.6.10.1. HasHa4yeHue

HononHutenbHbin ~ Moaynb  «MLAN4Xx»  umeeT  doyHKUMOHAn
NOEHTUYHBIN BCTpOoeHHOMY mogynto «NTP-cepBep», HO MMeEET CeTeBOu
nHtepgenc 10/100 Base T.

Mogynb  npumeHsieTca  npy  HeobXxoAMMOCTM  paclUuMpeHns
KOnuMyecTBa CeTeBbIX MHTEPJENCOB Ha YCTPOMCTBE.
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2.6.10.2. TexHMYeCKMe XapaKTepUCTUKU

CeTeBon UHTEPdENC 10/100 Base-T
MpoTtokornbl OS| Layer 4 (TpaHcnopTHbIn ypoBeHb): | TCP, UDP
[MpoTokon IP: IP v4

MpoTtokon NTP (Network Time Protocol): NTP v2 (RFC 1119),

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

lMpoTtokon Time RFC 868

[MpoTokon Daytime RFC 867
ABTOMaTMyeckas KoHurypaums cetm un VLAN (IEEE 802.1Q)
yrnpasneHne Ka4yecTBoM QoS

2.6.11. Moaynb MLANP4xx (PTP-cepBep)

2.6.11.1. HasHauyeHue

HononHutenbHbin  Mogynb  «MLANP4xx» npegHasHadyeH AOns
NnpMémMa 3anpocoB OT KIMeHTa U QOPMUPOBAHUA NakeTa C TOYHbIM
TeKyLLUM BpeMeHeM COrflacHO NPOTOKONy:

e Precision Time Protocol V2 (IEEE Std. 1588-2008);

Mogynb rotoB k paboTte nocne nogadnm NUTaHUS U YCTAHOBKM
KOHJourypaumu.

2.6.11.2. TexHM4YeCKUEe XapaKTepUCTUKU

NHTepdenc 10/100 Base-T
KonnyectBo KaHanos 1
Mogynb SFP/SFP+ -
MpoTtokonbl OSI Layer 4 (TpaHcnopTHbIM ypoBeHb) | TCP, UDP
Bepcus npotokona IP 4
MpoTokon NTP
NTP v2 (RFC 1119) +
NTP v3 (RFC 1305) +
NTP v4 (RFC 5905) +
SNTP v3 (RFC 1769) +
SNTP v4 (RFC 2030) +
MpoTtokon PTP
KonnyectBo KIIMEHTOB 1
TransmitProtocol Ethernet, UDP
AddressingMode Unicast, Multicast, Mixed
TwoStep Yes, No
AnnounceRate 16¢c ... 1/128c
SyncRate 16¢c ... 1/128c
DelayRate 16¢c ... 1/128c
Mpodounb G.8265.1 +
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Mpodounb G.8275.1 +
Mpodounb G.8275.2 +
Mpoduns IEC/IEEE 61850-9-3-2016 +

Mpodounb IEEEC 37.238-2017
Mpodounb Custom

+

OpraHunzaumsa VLAN

Mogaepxka QoS

Mopgaepxka Physical Timestamping

+ |+ |+ |+ |+

Server Cluster GM PTP

2.6.11.3. MpuHumMn gencTBus
Mpn  wncnonb3oBaHun  npotokonia PTP, o6bmMeH AaHHbIMU
ocyuwiecTtsngaeTtcs B cootseTcTBum ¢ IEEE Std. 1588-2008.

Ona nogknioyeHns wmopynen Kk cetn Ethernet wucnonbayetcd
CTaHAapTHbIN kKabenb Tuna «nat4y-Kkopay».

2.6.12. Moaynb MGLAN4xx (NTP/PTP-cepBep)

2.6.12.1. HasHauyeHue

HononHuntenbHbin Moaynb « MGLAN4XX» npegHasHayeH ons:

— npuéma 3anpocoB OT KIMEHTOB U (HOPMMPOBaHUS naketa C
TOYHbIM TEKYLLIMM BPEMEHEM COrfacHO NPOTOKOMNaMm:

e Precision Time Protocol V2 (IEEE Std. 1588-2008);

e Network Time Protocol (RFC 1119, RFC 1305, RFC 5905);

e Simple Network Time Protocol (RFC 1769, RFC 2030).

— ansa  npuéma curdana 1PPS (1fy) wawm 10 My wun
dopmupoBaHusa curHana TTL 1 PPS (1) nnn 10 Mlu.

Mogynb rotoB k paboTe nocne nogaynm MNUTaHUS U YCTAHOBKM
KOHJourypaumu.

[Mpn wucnonbdoBaHum Network Time Protocol (NTP) wumeetcs
BO3MOXHOCTb NPOU3BOAUTL PacChbIfiKy NakeToB Ha ykasaHHbIM IP-agpec (B
T.4. M WIMpoKoBeLlaTenbHyo «Broadcast»), ¢ ykazaHHOM NEPUOANYHOCTbIO.

Mogyne wumeeT 2 wuHTepdenca ang nogknoyeHns SFP/SFP+
moaynen n 2 wuHtepdgenca TTL (wrtekep tmna SMA-7801A nnu SMA-
7805A(B).
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2.6.12.2. TexHun4YeckKue xapaktepuctukum ana SFP

uHTepcencon

NHTepenc

SFP (10/100/1000 Base-T,
1000 Base-X)

KonnyecTtBo kaHanos 2
Mogynb SFP/SFP+ +
MpoTokonbl OSI Layer 4 (TpaHCNOPTHLIN YPOBEHD) TCP, UDP
Bepcusa npotokona IP 4
MpoTokon NTP

NTP v2 (RFC 1119) +

NTP v3 (RFC 1305) +

NTP v4 (RFC 5905) +

SNTP v3 (RFC 1769) +

SNTP v4 (RFC 2030) +
MpoTtokon PTP

KonnyecTtBo KNMeHToB [lo 800

TransmitProtocol

Ethernet, UDP

AddressingMode Unicast, Multicast, Mixed
TwoStep Yes, No
AnnounceRate 16¢c ... 1/128c
SyncRate 16¢ ... 1/128c
DelayRate 16¢ ... 1/128c
Mpodunb G.8265.1 +
Mpodune G.8275.1 +
Mpodounb G.8275.2 +
Mpocunb IEC/IEEE 61850-9-3-2016 +
Mpocunb IEEEC 37.238-2017
Mpodumnb Custom +
+
OpraHusaums VLAN +
MNooaepxka QoS +
Mogaepxka Physical Timestamping +
Server Cluster GM PTP +

2.6.12.3. TexHn4YecKne xapakrtepucTukm ansa TTL

UHTepdenucos

dopma curHana

YcTtaHaBnuBaeTcs
NporpaMmmHoO

YpoBeHb curHana

5 B (TTL-coBMecCTMMbIN)

[ONnTenbHOCTb BbIXOQHOIO nMnyrbca

1 mkc go 86400 c, war 1 mkc

3a,£|,ep>|<|<a BbIXOOHOIo MMnyJibca

0 0o 999999 mkc, war 1 MKc

I'Iepmo,u, cregoBaHNA BbIXOOHbIX MMIMYJ1bCOB

1 po 86400 mkc, war 1 ¢

MonapHocTb curHana

MonoxuTtenbHas/oTpuuaTenbH
as

ConpoTuBneHne nNMHUK

50 Om

22
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2.6.13. Moaynb, MCOMB4xx (TTL+UART)

2.6.13.1. HasHauyeHue

HdononHutenbHbin  mMoaynb «MCOMB4xx» npeoHasHayeH Aan4
npuéma/nepenaym TOYHOIo TEKyLLEero BpEMEHU B yKadaHHOM chopmate rno
nHTepdencam RS-232 n RS485 (nporpaMMHO nepekritoyaemble), a Takke
npuéma n opmmpoBaHus nmnynsca 1PPS.

Mogynb rotoB Kk paboTe nocrne nogayv nNUTaHUS W YCTaHOBKMU
KOH(pUurypaumn.

2.6.13.2. TexHU4YeCKUe XapakTepUCTUKU

dopma curHana [MpsAMOyronbHbIN UMMYNbLC
YpoBeHb curHana 5 B (TTL-coBMeCTUMbIN)
OnnTenbHOCTb BbIXOQHOrO UMNynsca 1 no 4500000 mkc, war 1 MKC
3agepKka BbIXOQHOro MMnyrbca 0 no 999999 mkc, war 1 MKc
lMepuopg cnegoBaHus BbIXOOHbIX UMMYJIbCOB 110010800 c, war1c
MonspHOCTb curHana MonoxutenbHas/oTpuyatensHas
ConpoTunBneHne nMHum 50 Om

MNoooepxnBaemble NPOTOKOSbI MHTepdenca RS-232 n RS485:
e ToD (npuém/nepenava);
e Sirf (npuém/nepegava);
e TimeString (Npuém/nepepava);
¢ NMEA (nepepava);
e Text (nepenayva).

MogkntoyeHne K MoAymno OCyLLECTBNAETCA NpU NOMOLWM pa3bEMOB
Tvna RJ-45 (nocnepoBaTtenbHbi NopT RS-232 n RS-485) n witekepa tuna
SMA-7801A nnn SMA-7805A(B) (Mmnynbc 1PPS).

HasHayeHne KOHTaKToB pa3bemMa nocsiegoBaTtesibHOro nopta

npuBeaneHo HMXxe:
RS-232
KoHTakT OnucaHue
1 CTS

DTR
TXD
GROUND
GROUND
RXD
DSR

N OO B WN
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| RTS

RS-485

KoHTakT

OnucaHue

1

He ncnon b3yeTCA

He ncnon b3yeTCA

PPS-

GROUND

GROUND

PPS+

UART-

O N O O | W N

UART+

24

Pepakuuns 1.4 ot 16.01.2026



PykoBoacTBo no akcnnyaTtaumm CCB-440

3. TEKYLUUUA PEMOHT
3.1. OOwme ykaszaHus

B cnyyae BbIxoga w©n3 CTpoA YCTPOMCTBO 3aMeHHAeTCs Ha
aHanorn4yHoe un3 coctaBsa 3UI1. PeMOHT npoun3BoAUTCA B 3aBOACKUX
YCNoBuUSIX.

3.2. Mepbl 6e30nacHOCTH

Mpn 3ameHe ycTponcTtBa Heobxogmmo cobniogatb npasuna
anekTpobe3onacHoOCTU npu paboTe C 9N1IeKTPOYyCTaHOBKaMW.
OnekTponuTaHmne OOMKHO ObITb OTKMHOYEHO.
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4. METOAbl KOHTPOJA

Bce wucnbiTaHus, ecnn ux pexmm He ykaszaH B P3O, npoBoasTt B
HOpMarsibHbIX KnuMmaTunyeckux ycnosusx corniacHo FOCT 15150:

Tabnuua 4.1
TemnepaTtypa okpyxatwuiero sosgyxa, °C +25+ 10
OTHOCUTEnNbHas BNaXXHOCTb Bo3ayxa, % o1 45 po 80
ATmMocepHoe gaBsnenue, klla (MM pT. CT.) ot 84 go 107 (630—800)
HanpsbkeHue nutaHus, B PoE (Power over Ethernet)

=12B (o1 9 no 18) B
=24 B (o1 18 o 36) B
=48 B (o136 o 72) B

- MNpn Temnepatype +30°C u Bbile OTHOCUTENbHAS BNAXHOCTb
BO34yXa He JosmkHa 6biTb 6onee 70%.
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5. KOMIMEKT NMOCTABKU

B komnnekT noctaBku yCTpomMCcTBa BXOOAT:

- cepBep CMHXpOoHM3aumn spemeHn CCB-440;

- ceTeBoM Kabenb (onpenensieTca 4OroBOPOM NOCTaBKW);
- PYKOBOACTBO MO 3KCnsiyaTaunm (dNeKTPOHHbIN BapuaHT);

- AOMONHUTENbHOE NporpaMmmMHoOe obecneyeHne (ecnum
NpeayCcMOTPEHO JOrOBOPOM NOCTaBKK);

- AonoJiHnTerNnbHoe O60py,E|,OBaHl/Ie.

CocTtaB pgononHUTeNnbLHOro obopyaoBaHus (coctaBnstowme KOMNOHEHTOB
aHTEeHHOro TpakKTa) onpenensieTcsi 4OroBOPOM NOCTaBKMU.
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6. MOHUTOPUHTI TEKYLLEIO COCTOAHUA U
YMNPABJIEHUE YCTPOUCTBOM

MOHUTOPUHI TEKYLLIEr0 COCTOSIHUSI U YNpaBneHusi YCTPONCTBOM
MOXET OCYLLIECTBNATLCH C NMOMOLLBIO:

6.1. «Cuctema TexHnyeckoro O6GCRyXMBaHMA»

MoHWTOpWHr 1M ynpaeBneHne  YCTPOMCTBOM C  MOMOLLbIO
nporpammHoro obecnevyeHnsa «Cuctema TexHudeckoro o6CnyXuBaHUsI»
onucaH B OokyMeHTe «Cuctema TexHudeckoro O6cnyxusaHms CCB-4xx.
PykoBoAcCTBO nosib3oBatens».

6.2. Simple Network Management Protocol

Simple Network Management Protocol (SNMP) — npocton
NPOTOKOS CETEBOro ynpaBneHuss — CTaH4apPTHbIM MHTEPHET-NPOTOKON AN
ynpasrieHusa yctponcteamu B IP-ceTsix Ha ocHose apxutektyp TCP/UDP.

ﬂ,J'IFI MCNOoJIb30OBaHNA NPOTOKOJ1a HGO6XOJJ,VIMO NMMeTb cbaﬂn
JIMUyeH3nn cC (*)yHKLlMeVI «MOHVITOpVIHI' TeKywero CoCtodAHuA yCTpOVICTBa
(SNMP).

YCTPOMUCTBO  noadep)XvMBaeT  CTaHAaApTHble  MaeHTUdukaTopbl
obbektoB (cormacHo RFC 1158), a Takke [OONOMHUTENbHbIE
noeHTMduKaTopbl, onpegeneHHble B MIB-ganne (@ocTtynHo npwu
nocTaBske).

6.3. SyslLog

YCTpPOMUCTBO MNO3BONSAET OTNpaBnATb COOBWEHNA O  TeKywmX
pexumax paboTbl ycTponctBa Ha SysLog-cepBep. [Ans ucnonb3oBaHus
AaHHOro pexuma, npeasaputenbHo Heo6XoAUMO NPOM3BECTUM YCTAHOBKY
KOHJomrypaumu.
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7. OBHOBJIEHUE NPOIrPAMMHOIO OBECMNEYEHUA

O6HoBNeHne nporpammHOro obecneyeHns YCTPOMUCTBA MOXET
npounssBoanTca Npu nomolwm nporpammbl « FSExplorer» unn Flash Loader.
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8. DOMNOJIHUTEJIbHOE OBOPYOBAHUE

HononHutensHoe obopynoBaHue npefHasHa4YeHo ONS NOCTPOeHUd
aHTeHHO-(huaepHoro TpakTta. B coctaBe gononHuTensHoro obopynoBaHus
MOryT WCMNOSIb30BaTbCA pasfinyHble aHTeHHbl U kabenu. Tun anemeHToOB
aHTEeHHO-(bNOEepHOro TpakTa OOSHKEeH COOTBETCTBOBATb KIIMMaTUYECKUM
ycrnosuaM n obecrneymBatb Tpebyembln KOapdpuumeHT nepenayun. Kpome
TOro, aHTeHHa [JormkHa obecneynBaTb MNpPUEM CUrHaNoOB CNYTHUKOBbIX
pagnoHaBUraLuMOHHbIX CUCTEM.

8.1. BnokK aHTeHHbIN

B cocTtaBe noctaBkM MOXET ObIiTb HECKONbKO TUMOB aHTEHHbIX
ONOKOB.

8.1.1.bnok aHTeHHbIn M104 (AHAWN.464651.002 wnun
PHBC.464651.002)

AHTEHHbIN 610K M104 MMeeT HMU3KMA YPOBEHb LYMa U BbICOKUM
YPOBEHb YyCUIEeHUs. XOpOLIO MOAXOAUT Afi peleHnun ¢ NpUMeHeHnem
Gonbwon gnuHon kabend. MoxeT OblTb yCTaHOBMNEH OTAENbHO UMM C
NOMOLWbI0 TPYyObl M3 COCTaBa KOMMIIEKTa MOHTaXHbIX YacTen (OOCTYMHbI
pasnuyHble BapuaHTbl KpenneHus). WmeeT 3awuTty oOT obpaTtHom
MNONSAPHOCTMW.

BHeluHW Bna aHTeHHoro 6noka nsobpaxeH Ha Puc. 8.1.

|
|

E

g’

Puc. 8.1. BHewHun Buag aHTeHHoro 6noka «M104»

OCHOBHblE TEXHUYECKNE XapaKTEPUCTUKMU:
HnanasoH pabouunx yactot, My 1570-1610
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KoadppuumeHT yecunenuns, ob

KoadhdpmumneHT cTosiyen BoSHbI, MO HaNpshKeHUIO Ha BbIXode, He
bonee

HanpsibkeHue nutanus, B

Tok noTpebneHus, MA, He Bornee

MabapuTbl, MM

Macca, kr, He bonee

Tpe6OBaHI/IF| K YCIOBUAM 3KCrJ1yataunn:

TemnepaTtypa okpyxatouien cpeqbl, °C:

npegenbHo NoBbIWEHHas, He Bonee

pabo4yasi noBbleHHas, He bonee

paboyasi MOHWKEHHas, He MeHee

npegenbHas MOHWXKEHHas, He MeHee

Paboyee noHmxkeHHOe aTMOcepHoe AaBneHue, klla (MMm. pT. CT.), He
MeHee:

CuHycounaanbHas Bnbpaums:

amnnuTyga Bubpoyckopenus, m/c? (g), He Gonee

JnanasoH 4YactoT, 'y

40
2,0

3,3...36
30
d74%x180
0,25

85
85
-40
-50

26,7 (200)

19,6 (2,0)
1- 200

8.1.2. Bnok aHTeHHbIn «GPSGL-TMG-SPI-40NCB»

AHTeHHbIN 610K GPSGL-TMG-40NCB nMeeT HM3KUIn ypoBEHb LLIyMa
N BbICOKUMA YPOBEHb YCUNEeHUs. XOopowo MOAXOAUT ANS peLleHnin c
npumeHeHnem 6Gonbwon anuHon kabens. MoxeT ObITb yCTaHOBMEH
OTAENbHO WM C MOMOLWbLIO TPYObl M3 cOocCTaBa KOMMMEKTa MOHTaXHbIX
Yacten (OOCTYMHbI pasfMyHble BapuaHTbl KpenneHus). Ob6ecneunBaeT
BCTPOEHHYIO (PYHKUMIO 3alinTbl OT MOSMHUW, a TaKkKe MMeeT 3awuTy oT

obpaTHO NONAPHOCTW.

BHelHWIn B1na aHTeHHoro 6noka n3obpaxeéH Ha Puc. 8.2
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Puc. 8.2. BHewHun Bua aHteHHoro 6noka « GPSGL-TMG-SPI-40NCB»

OcCHOBHble TEXHUYECKNE XapaKTepUCTuKn:

[wnanasoH paboumnx vyactot, Mly 1560-1620
KoadhpuumeHT yecunenus, ob 4014 (GPS)

3814 (NMOHACC)
HanpsibkeHue nutanus, B 3,3...9,0
Tok noTpebneHus, MA, He Bornee 40
MonHuesawumTa 90B, 20kA

Tpe6OBaHI/IFI K YCIOBUAM 3KCrJ1yataunn:

TemnepaTtypa okpyxatouien cpeqbl, °C:
paboyas noBbliWeHHas, He bonee 50
paboyasi NOHWXXEeHHas, HE MeHee -40
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8.1.3. Bnok aHTeHHbINn « TW3370/TW3372»

AHTeHHbIn Bnok TW3370/TW3372 nMeeT HU3KUWN YPOBEHb LLUyMa U
BbICOKMA YpPOBEHb YCWUIIEHUA. XOpOoLWOo noaxoauT [ONd pelleHun C
npuMeHeHnem Oonblwon AnuHon kabens. MoxeT ObiTb YyCTaHOBNEH
OTAESNIbHO WM C NOMOLbLID TPyObl M3 coCTaBa KOMMIEKTa MOHTaXXHbIX
YacTen (OOCTYrMHbI pasfinyHble BapuaHTbl KpenneHud). MmeeT 3awwiunty ot
obpaTHOM NONAPHOCTMW.

BHelHW B1ng aHTeHHoro 6rnoka nsobpaxen Ha Puc. 8.3

Puc. 8.3. BHewHun Bua aHteHHoro 6noka « TW3370/TW3372»

OcHOBHble TEXHUYECKNe XapaKTEPUCTUKIA.

HwnanasoH pabounx yactot, MMy 1575-1606
KoadhdpmumeHT yeunenus, ob 40
KoadhdpmumneHT cTosiyen BOSHbI, MO HaNpshKeHUKo Ha BbIxoade, He 20

bonee ’
HanpsikeHue nutanus, B 2,5...16
Tok noTpebneHus, MA, He 6onee 20
MabapuTbl, MM ?66,5%x76,2
Macca, kr, He bonee 0,15

TpeboBaHWs K YCNOBUSAM 3KCMyaTaLuWm:

TemnepaTtypa okpyxatouien cpeabl, °C:
paboyas nosblleHHasd, He bonee 85
paboyas NOHMXEHHadA, HE MeHee -40
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8.1.4. bnok aHTeHHbIN «Pagunyc-50»

AHTeHHbIN 6110k Paguyc-50 vmeeT HU3KMA YpPOBEHb LWyma W
BbICOKMA YpPOBEHb YCUNEHUA. XOpOoLIO noAxXoauT [ONA peleHun C
npuMmeHeHnem 6ornblion anuHon kabens. MoxeT OblTb yCTaHOBIEH
OTAESNIbHO UMM C NOMOLLBID TPYObl M3 CcOCTaBa KOMMSEKTa MOHTaXHbIX
yacTen (OOCTYNHblI pasnuyHble BapuaHTbl Kpennenus). ObecneudnBaeT

BCTPOEHHYIO beHKLI,I/I}O 3allnTbl OT MOJTHUN.

BHelHn BMO aHTeHHOro 6roka nsobpaxeH Ha Puc. 8.4.

-

Puc. 8.4. BHelwwHWin BUA aHTEHHOro 6noka «Pagnyc-50»

OCHOBHbIE TEXHUYECKNEe XapaKkTepuUuCTnKn.

[unanasoH pabounx yactot, My
KoadhdomumeHT yeunerus, ob

HanpspkeHue nutanus, B
Tok noTpebnenus, MA, He bonee

Temnepatypa okpyxatowien cpeasbl, °C:
45...460

8.2. MaructpanbHbI¥ ycunuTtenb

1560-1620
404 (GPS)

404 (TMOHACC)
2,7...14,0
60

MaructpaneHbin yeunutens (PTKIM1.468834.001-01) ncrnonb3yetcs
B COCTaBe aHTEHHOro TpakTa W npefHasHayeH [Ansa  yBernM4eHus

34
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MOLLIHOCTM nepefaBaemMoro curHana v MoBbIWEHUA 4YyBCTBUTENbHOCTU
kaHana npuema npuémHuka [MIOHACC/GPS, a Takke komneHcauuu
noTepb B KaHane Mexay NPUEMHMKOM W aHTeHHou. MarucTtpanbHbin
ycunutenb yCTaHaBnMBaeTCA B  aHTEHHOM Tpakte ucxogsa U3
KooapdpuunMeHTa YCUITEHUA  UCMNOMb3YEMOW aHTEHHbl W TMOFOHHOrO
3atyxaHna  kabens. BHewHWW BWL MarucTpanbHOro YyCUIUTENS
n3obpaxeH Ha Puc. 8.5.

Puc. 8.5. BHelwHWI BMA MarucTpasnbHOro yeunurens

OCHOBHbIe TEXHMNYECKNE XapaKTepUCTmMKn

[nana3soH vyactoTt, My 1570
1611

KoadpdpmumeHT yeuneruns, ob 17
Hanps»keHue nutaHus, B (BapmMaHT ncnosHeHus)

35...5

4,5 ... 30
Tok notpebnenuns, MA, He bonee 30
Mabaputbl, MM @34%133 Mm
Macca, kr, He 6onee 0,17

8.3. MaructpanbHbin ycunutenb TW141/TW125

MaructpanbHbl yCcunutTenb WUCMONb3yeTcss B COCTaBe aHTEHHOro
TpakTa W npegHasHayeH ONA yBeNMYEeHUs MOLLHOCTU nepenaBaemoro
cUrHana u noBbILWEHUS YYBCTBUTESIbHOCTU KaHana npuemMa MpuémHMKa
MOHACC/GPS, a Takke KOMMNEHcauuMm TnMOoTepb B KaHane wmexay
NPUEMHUNKOM M aHTeHHOW. MarnctpanbHbI YCUNUTEnb yCTaHaBNMBaETCA B
aHTEeHHOM TpakTe ucxoas M3 KoadPuUMeHTa YCUIIEHUS UCMNOSib3yeMOoWn
aHTEHHbl W MOrOHHOro  3aTyxaHuss  kabenda. BHewHun  Bug
(peKOMEeHOOBAHHOIO HaMW) MarnmcTparnbHOro ycunutensa u3obpaxéH Ha
Puc. 8.6.

Pepakuma 1.4 ot 16.01.2026 35



CCB-440 PykoBoacTBO no akcnnyatauuu

Puc. 8.6. BHewHu Bua maructpansHoro yeunutens TW141/TW125

OcCHOBHbIe TEXHUYECKME XapakKTepPUCTUKHN

[Onana3oH vactot, My 1570 ... 1611
KoadppuumeHT yecunenuns, ob 40(TW141)/20(TW125)
HanpsixkeHue nutanus, B 35...5

Tok noTpebnenus, MA, He Gonee 30

Mabaputbl, MM B320%59 Mmm

Macca, kr, He 6ornee 0,17

8.4. YKasaHuA No TexHUKe 6e30nacHOCTU NMPU MOHTaXe
aHTEeHHOro TpakTta

Mepbl 6e30MacHOCTM NpPM MOHTaXe aHTEeHHOro YCTPOWCTBa Ha
BbICOTE [OOMMKHblI ObITb paspaboTaHbl M obecneyeHbl OpraHusauunen,
npousBoasLlen atn paboThbl;

[MogkntovyeHne aHTeHHoro 6noka (M ycunuTensa MarnmctpasibHoro)
HeoOXxoOMMO  MPOM3BOAUTL  TOMbKO MNPU  BbIKIIIOYEHHOM  MUTAHUMU
YCTPOWUCTBA;

[Mpn CcTbIKOBKE annapaTypbl Heobxoanmo cobnogaTb Mepbl 3aLuUThbl
OT CTaTU4YEeCKOro 3neKTpn4ecTBa;

K obcnyxuBaHumio yCTpoMCTBa [AONycKalTCA nuvua, WUMetowme
KBanuukauunio no TexHnke GesonacHoctn He Huxe |l rpynnbi.

8.5. TpeboBaHMA KM pekoMeHOZauMuM MO YCTaHOBKe
aHTeHHOro 60yloka Ha obbLeKTe

Brok aHTeHHbIN JOMKEH pa3MellaTbCa B BEPXHEN YACTu 34aHUA C
cobniogeHnem creayrowmx yCroBum:

Bnok aHTeHHbI [JOrmKeH ObiTb YCTAHOBMEH TaK, YTOObl BEpXHSiS
nonycgepa (cumtas OT nocagoyHoro dnaHua) He 3aTeHsnacb
arieMeHTamMu KOHCTPYKUMK 30aHna un gpyrumu npegmetamu (Puc. 8.7).
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Puc.8.7. BepxHas nonycgepa aHTEHHbI

[MoTepn OT 4YaCcTUYHOro 3aTeHeHUsa Bnoka aHTEHHOro npeameTammu
CpaBHUTENbHO HEBONbLIMX pasMepoB 3aBUCAT OT  3PAEKTUBHOMN
NOBEPXHOCTN paccemBaHus (IMP) u pacctosHUa [0  3aTeHdAwero
npegmeTa. AT NOTEPU MOXHO OLEHUTb NO NPUBNMKEHHON hopmyne:

L =22*S/R npun S/R < 0.45,

roe:
L — NoTepM OT YaCTUYHOIO 3aTeHeHws!, Ab;
S - 3anP, w%

R — paccTosiHue Ao 3aTeHaWero npeamera, M.

Mpun L <2 gb notepun cuyntaroTca 4ONYCTUMbIMU.

[MoTepn OT 3aTeHeHna Bnoka aHTEHHOro ASIMHHLIM MEeTannM4yeckum
LUUANHOPOM MOTYT ObITb MPUBAMKEHHO OLIEHEHbI Kak

L =62*d/D npu d< 0,15,

roe:

L — noTepu OT 4YaCcTU4YHOro 3ateHenus, ab;

d — gnameTp umnuHapa, m;

D —paccTtosiHne OT aHTEHHbI A0 UunuHAapa, M.

[MpakTnyeckn yctaHosneHo, 4yto npn d < 0,115 m n D > 4 m, atn

notepn B pabodem pgmanasoHe 4vactor CPHC TJIOHACC un GPS He
CYLLLECTBEHHbI.

[Ina ymMeHbleHns nomex OT ApYrux paanoTeEXHUYECKUX CUCTEM
60K aHTEHHbIN OOMKEH YCTaHABNMBATLCA KaK MOXHO fanblue OT aHTeHH
3TUX pagmocucTtem, OCOBEHHO OT aHTEHH CMYTHMKOBbLIX TEPMMUHANoB
INMARSAT, GLOBAL STAR u 1RIDIUM. 310 pacctosiHne B nobom
cny4yae gormKHO BbiTb HE MeHee 4 M.

Bnok aHTeHHbIn noAaknyaeTca K MNPUEMHUKY MOCPenCTBOM
BbICOKOYACTOTHOIO KOakcuarbHOro kabernsi ¢ BONIHOBbIM COMPOTUBIEHUEM
505 Om. B 3aBMCUMOCTU OT HEOHEXOAUMOW ANUHbLI MOTYT UCMNOSb30BaTbhCS
pasHble TUNbl kabenen, Npyu aToM 3aTyxaHue B Kabene B AnanasoHe 4yacToT
oT 1565 no 1614 MI'y gomkHO HaxoauTbea B npegenax ot 5 go 20 ab.
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Ecnn Gnok aHTeHHbI HEBO3MOXHO YCTaHOBWUTbL BOanun OT MecTa
pacnonoXeHust nepegarowen annapaTtypbl, HeOb6XoO4MMO CMOHTMPOBATb
60K rapaHTUPOBaHHO BHE 30HbI €€ U3NyyYeHus (B paguo TEHN).

3anpeuwjaetca ycraHasnuBaTb OS5IOK aHTEHHbIM BONMM3NM MecT C
BbICOKOM BuMbpauunen, BbldbiBaeMon paboTon MexaHU3mMoOB, U UCTOYHMKOB
Tenna, Hanpumep 4bIMOBbIX TPYO.

Tpacca npoknagknm aHTeHHOro kabensi CHWKEHUs OOSMKHa ObITb
BblbpaHa c yyeTom crnegyowmx TpeboBaHun.

— MuHumaneHbIN pagnyc nsrnba kabens — 100 mm.

— He ponyckaetca npoknagka kabens BGnmM3M  ropsudmnx
NOBEPXHOCTEN M ObIMOBLIX TPYO; Bpallatowerocs obopynoBaHUs; OCTPbIX
KPOMOK 1 abpasmBHbIX NOBEPXHOCTEWN; ABEPHbIX KOCAKOB U OKOHHbIX paM;
arpeccuBHbIX XMOKOCTENW W ras3oB; BO3MOXHbIX MECT CX0oga C KpOBMU
3[aHus cHera v nbaa.

— Ons 3awuTtbl kabena B MecTax, rge OH MNPOXOAUT CKBO3b
neperopoaku, ocobeHHo rpybbie 1 OCTpble, peKOMEHAYETCA UCMNOMb30BaTb
rMMNb3bl.

— [Ona wucknoveHna Harpy3ok Ha kabenbHble COEeAVHEHMS
HeobxoaMmo obecneunTb KpenreHue kabenss ¢ netnenm okono 6Gnoka
aHTEHHOro 1 MecTa pacronoXeHust yCTponCTBa.

8.6. YcTaHOBKa u noagknyYeHUue aHTeHHOro 6noka
8.6.1. KpoHwTenH yHnBepcanbHbin JIXKAP.301568.001

[MpegHasHaveH ans yctaHoBku 6noka aHteHHoro GPSGL-TMG-SPI-
40NCB vnn M104. KpenneHune Ha CTeHY unmn madry.
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8.6.2. YcTaHOBKa u nogknw4yeHne aHTeHHoro onoka M104
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8.6.3.YcTaHOBKA M nNoAKNYeHUe aHTeHHOoro Onoka
GPSGL-TMG-SPI-40NCB

8.7. [po3o3awmTta aHTEeHHOro TpakTa

[Ona 3awmntbl BXoagHbIX uenen npnémumka NMOHACC/GPS oT rposbl
N pas3psgoB MOMHMA B a@HTEHHOM TpakTe MoryT ObiTb YyCTaHOBMEHDI
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3alnTHble 3neMeHTbl. [MpnHuMn paboTbl 3aWMUTHbLIX 3f1IEMEHTOB OCHOBAaH
Ha NPUMEHEHUN razopaspsgHou TEXHOMNOrnu. PekomeHpgyeTca
ncnonb3oBaTb OAWH W3 NPeACTaBfIEHHbIX HMXEe 3alUUTHLIX 3JIEMEHTOB:
dupmbl «CITEL» Ttmna P8AX09 N MF; N712Q; DIAMOND SP3000.
BHeLlHWI BNA 3aWMTHBIX 3NIEMEHTOB N300paXkeH Ha pucyHke Puc. 8.8.

P8BAX09 N MF DIAMOND SP3000

Punc.8.8. BHeluHWn BUA 3aLMTHOrNO 3rieMeHTa

38LL|,I/ITHbII7I 3SJIEMEHT YyCTaHaBJIMBAETCA B aHTEHHOM TpPaKTe MexXay
I'IpI/IeMHOI71 AHTEHHOU U pa3'béMOM an4a noakrioyvYeHnAa aHTeHHbI yCTpOIZCTBa.

8.8. YKaszaHuA N0 NOCTPOEHUI0 aHTEHHOro TpaKTa

[nnHa aHTeHHoro kabens ornpeagendeTca ncxoagda m3 KOSCbeVILI,VIeHTa

ycureHud AHTEHHHbI, NOroHHOro 3aTyXaHus NCMnoJib3yemMoro
BbICOKOYACTOTHOro Kabena wu KOSde)VILI,VIeHTa yCMJ'IeHVIFI/3aTyX8HVI$I
OOMNOJTHUTESTIbHOIo O60py,EI,OBaHI/IFI (Hanpmmep: ncnosmnb3oBaHune

MarmcTpanbHOr0 YCUNUTENS W 3MEMEHTOB pO303alUTbl  AHTEHHOro
TpakTa).

AHTEHHbIN TpakT B annapatype noTtpebutens [OMmKeH ObiTb
BbINOSIHEH C Y4ETOM NpUBEAEHHbIX TPebOBaHWI:

e (Ob6ecneveHne koaddUUMEHTA Nepedayn aHTEHHOro TpakTa B
npegenax 20,0...30,0 gb c¢ yyetom, 4TO YyBenuyeHue
ocrnabneHmsa pagmoYacTOTHOrO curHana B aHTEHHbIX kabensax
aocTturaeT 3 Ab K KOHLY CpoOKa aKcnnyaTauum;

° npl/l Heob6xoaMmocTu AonyckaeTtca Halindme AOOnoJIHUTENIbHbIX
BY nepexogos Mexay coctaBHbIMU HaCTAMU aHTEHHOIO TPaAKTa,

MpumeyaHue

Mpn pacyeTe kKoadpduumeHta nepegadn AT pekomeHOyeTcs
YYUTbIBATb:

ocnabneHne pagmovacTtoTHOro curHana B kabene tuna PK50-4-11
paBHoO 0,52 ob/wm;

ocrnabneHne paguo4acTtoTHOro curHana B kabene tuna PK50-7-11
paBHO 0,4 ob/wm;
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ocrnabneHne pagnoyacTtoTHoro curHana B kabene tuna PK 50-4,8-
32 paBHo 0,27 ob/wm;

ocrnabneHne pagmnodacTtoTHoro curHana B kabene tuna PK PK-50-7-
311 pasHo 0,20 gb/m;

ocrnabneHne paguo4vacTtoTHOro curHana B kabene Tvna LMR-400
paBHo 0,17 ob/wm;

ocnabneHne pagno4acToTHOro CUrHana B YCTPOMCTBAX COMPSHKEHUS
aHTeHHoro TpakTa He bonee 1,0 ob;

ocrnabneHve paguodactoTHoOro curHana B BY coeamHuTenax He
oonee 0,1 gb.

PeKOMeHﬂ,yeMblﬁ, B 3aBUCUMOCTU OT OJIUHbI, kabenb:

Brnok aHTeHHbIN -
Tun GPS/TMOHACC GPSGL- Briok aHTeHHbIn M104 Ge3
AHTEHHOro TMG-SPI-40NCB 6e3 ﬂg?gg:”;ﬁ:::l%ro
kabensa JOMOJSTHNTENBHOTIO P

ycunurtens

MarmcTpanbHOro yCcunurens
PK50-4,8-32 | o120 go 60 m ot 20 po 60 m
PK50-7-313Hr | ot 50 go 100 m oT 50 go 100 m
LMR-400 oT 50 go 100 m oT 50 go 100 m
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9. NIPUNOXEHUE 1
OBO3HAYEHUSA U COKPALLIEHUA

MOHACC CPHC ITIOHACC

HCC
B
MOBM
HKA
oC
Nno
P3
CPHC
CCB
CTO
K
TO
Y8
GPS
NTP
SNMP
SNTP

MobanbHble HaBuUrauMOHHbIE CMYTHUKOBbIE CUCTEMBI
Hesnauna BpemeHHoro NHTepeana
MakcumanbHas Ownbka BpemeHHoro IHTepBana
HasurauuoHHbi Kocmuyeckun Annapat
OnepauunoHHas cuctema

[MporpammHoOe obecrneyeHne

PykoBoACTBO MO 3KCnyaTauum

CnyTHukoBasa PagnoHaBuraymoHHas Cucrema
CepBep CuHxpoHusaunm BpemeHun

Cucrema TexHuyeckoro Ob6cnyxmnsaHus
XKungko-Kpuctannuyeckum

TexHnyeckoe ObcnyxmnBaHue

YHusepcanbHoe mobanbHoe Bpemsa

Global Position System

Network Time Protocol

Simple Network Management Protocol

Simple Network Time Protocol
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