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1. BBEAEHUE

HacTtoswee PykoBoacTtso no akcnnyataumm (P3) npegHasHayeHo ans
MCMNOMb30BaHNA  MPU  MOHTaxe,  aKkchnyataumm UM 0BCny>XMBaHUU
YHUBEpPCanbHOro KOMMAKTHOrO YCTPOMCTBA CUHXpoHM3auum «YKYC-IMA
020M» (Oanee ycTpoOWMCTBO).

[MocTtaBwmk yctponcTtea: 3AO «k KOMCET-cepBucy.

Appec: Poccusa, 105037, Mocksa, 1-a lNapkoBas, 4. 7.
dakc: (495) 921-29-13

TenedoH: (495) 921-29-16, (495) 921-29-12

E-mail: info@komset.ru

4 Penakums 1.0 ot 16.04.2016r.



PykoBoacTBO Mo aKkcnnyaTauum

YKYC-MY 020M

2. TEXHUYECKOE OINMUCAHUE

2.1.

KpaTkne TexHU4YecKue xapakTepucTukm

CeTeBOM uHTEepdenc

10/100/1000 Base-T Ethernet

NMoppepxnBaemMble NPOTOKOSbI
TPaHCMOPTHLIN YPOBEHB
npotokos IP
Network Time Protocol (NTP)

Precision Time Protocol (PTP)
- PTP GrandMaster

SyncE (Rx/Tx)

Daytime Protocol

npotokon RS-232

TCP, UDP

IP v4

NTP v2 (RFC 1119),

NTP v3 (RFC 1305),

NTP v4 (RFC 5905),

SNTP v3 (RFC 1769),

SNTP v4 (RFC 2030)

PTP v2 (IEEE Std 1588-2008)
IEEE 1588 v.2

RFC 867
SIRF, NMEA, BINR

UHTepcenc 1PPS

YPOBEHb BbIXOAHOrO CUrHana

ANNTENBHOCTb MMMyNbCa

NONAPHOCTb MMMySbCca

TOYHOCTb (POPMMPOBAHUA Neproaa
crneaoBaHus BbIXOOHbIX UMMNYbCOB:
e B peXume CUHXPOHM3aLUMK
e B pexume ygepxaHus (CyTKn)

5 B (TTL-coBMeCTMMBbIN)
5 mkc (IEEE Std 1344 - 1995)
NONOXWTENbHas

+1 MKC
He bonee +100 mc

CuHxpocurHanb! 5 MMy n 10 MMy,

dopma curHana

YPOBEHb BbIXOAHOIO CUrHana Ha Harpyske 50
Om

HOMMHasbHO-NPAMOYrosbHas
1B

CuHxpocurHan 2,048 MI'y (G.703/10)
dopma curHana

YPOBEHb BbIXOQHOrO CUrHana Ha Harpyske 75
Owm (koakcmanbHasa napa)

HOMMHasbHO-NPAMOYrosbHas
1,5B

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

YPOBEHb BbIXOLHOIO CUrHana Ha Harpyske 75
Owm (KoakcmnansHasi napa)

BunonsapHbIv
1,5B

AnekTponuTtaHune

HanpsaxXeHne NCTo4YHnkKa nnTtaHunAa
(B 3@aBMCUMOCTHM OT TUMNa NUCMOSTHEHNS)

=12B (o019 no 18) B

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

~ 220 B+10% 50 'y

POE (Power Over Ethernet)

NMoTpebnsemasa MOWHOCTb

He bornee 5 BT
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160x90x60 MM nnacTuk Kopnyc

MabaputHble pa3mepbi: (ana yctaHoBku Ha DIN-peliky)
145x90%x35 mMm mMeTann kopnyc
(ansa yctaHoBku Ha DIN-peliky)
160%x90%x120 mm meTann
BNaro3aLlMLEHHbIN KOpnyc
(8Na yNnn4YHOM yCTaHOBKM)

Macca
He 6bornee 300 r

Pexum paboTbl

KpyrrocyTo4HbIn
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2.2. YcnoBusa oKpyxarlieu cpeabl

YCTPOMUCTBO npeaHasHa4yeHo [AONs YCTaHOBKM M 3Kchnnyataumm B
NOMELLIEHMSIX C YCITOBUSAMM OKpYKatloLLen cpeabi:

e TemnepaTtypa OKpyXalollero Bo3gyxa annapaTtHoro ©Onoka ot
+5°C po +40°C;

e TemnepaTtypa oKpyxatllero Bo3gyxa aHTeHHoro 6roka ot -40°C
no +85°C;

e TemnepaTtypa OKpYy>KatoLlero BO3ayxa MarmcTparnbHOro
yeunutens ot -40°C go +85°C;

e OTHOCUTErbHasA BNaxHoCTb Bo3ayxa Ao 90% npu Temneparype
+30°C;
e aTMocgepHoe aasneHue He Huxe 60 klla (450 mm pT.CT.).

2.3. BapuaHTbl UCNOSTHEHUS1 YCTPOUCTBA

2.3.1. dneKkTponuTtaHue

BapuaHT 1 lMnTaHue ycTponcTBa OCyLEeCTBNAETCS OT UCTOYHMKA NOCTOSIHHOINO ToKa
HanpsbkeHuem 24 B. [lonyCTUMble OTKITIOHEHUSA NMUTAKOLLEro HanpsaXKeHus
ot 18 B oo 36 B.

BapwuaHT 2 MuTaHne ycTponcTBa OCYLLECTBNAETCA OT UCTOYHUKA NOCTOAHHOIO TOKa
HanpskeHneM 48 B. [lonycTvMble OTKNOHEHNSA NUTAKOLLEro HanpsXXeHns
ot 36 B oo 72 B.

BapuaHT 3 lMnTaHne ycTponcTBa OCYLECTBNSAETCS OT MCTOYHWKA MepeMeHHOoro
ToKa HanpskeHnem 220B, yactoton 50 y. JonycTMMmble OTKIIOHEHUS
nutatowero HanpsbkeHns 160 B go 260 B. [JonycTuMble OTKNOHEHUS
YacToThbl NUTatowero HanpskeHus 47 'y, go 53 'y,

BapwuaHT 4 [MnTaHue ycTponcTBa OCyLLEeCTBNAETCS OT UCTOYHMKA NOCTOSAHHOIO TOKa
HanpsbkeHnem 12 B. [lonyCTUMble OTKITOHEHUS NMUTAKOLLEro HanpsaXKeHus
oT 9B oo 18 B.

BapwuaHTt 5 lMutanune yctponctea ocyuwectensaeTcs ot cetn Ethernet (POE).

2.4. OnucaHune u pabota yctponcrtsea
2.4.1. HazHa4yeHue

YHuBepcarnbHOe KOMMaKkTHOE YCTPOMCTBO CUHXpoHM3auun «YKYC-IA
020M» aBndeTcd  annapaTypon  eOuMHOro  TOYHOMo  BpPEMEHMH,
obecnevynBaroLLEeNn:
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° CbOpMVIpOBaHVIe curHarnioB TOYHOro BpemMeHun aOns BpeMeHHOVI
CUHXPOHU3aUunn pa3yin4Horo O60py,D,OBaHVIFI N CUCTEM;

e BbIMNONHeHMe YyHKUMN cepBepa 1-ro ypoBHA (Stratum 1)
npoTtokonos ceteBoro BpemeHn NTP n PTP B ceTsax IP.

2.4.2. MNMpuHuMn gencTBus

CurHan meTkn BpemeHn moayna NTIOHACC/GPS cpaBHuBaeTcsa co
LUKaNoM BpPEeMeHM BHYTPEHHUX annapaTtHblX YacoB ycTpoucTtea. [lo
pesynbTartam CpaBHEHNA MNPOU3BOOUTCHA BblYMCIIEHME MOMPaBKA  AOJS
KOMnNeHcauum yxoaa 4acToTbl ONOPHOro reHepartopa.

B cnyyae oTcytCTBMA METKM BpPEMEHM Ha BbIxoge Moayns
NMOHACC/GPS (aBapuna  aHTeHHO-oMAEepHOro  TpakTa, OTCyTCTBUE
HaBUrauMOHHbIX CMYTHUKOB) [ANs XpaHEHWa Tekywenhn METKA BpeMEHU
NCNOJSIb3YeTCHA BHYTPEHHUIN OMNOPHbLIN reHepaTop.

24.21. Moaynb «'TMTIOHACC/GPS»
B yctponctee ucnonbdyetca moaynb Tuna NVO8C-CSM.

Puc. 2.1. BHewHun sug moaynsa «MMIOHACC/GPS» tuna «NV0O8C-CSM»

Moaynb NO curHanam CHyTHUKOBBbIX pPaguOHaBUraUMOHHbLIX CUCTEM
(CPHC) TTIOHACC/GPS opmupyet wkany BpeMEHM B  Buae
nocnegoBaTenbHOCTU  UMMyNbCoB € 4actoton 1My, a Tak xe
WHpOpMaunoHHoe coobLleHne, npuBA3bIBaoLWee MocreaoBaTesibHOCTb
MMMYNbCOB K MCMNOSIb3yeEMOW LWKane BpeMeHu. Moaynb MMeeT HEeCKOSbKO
pexnmoB pabotbl — GPS, TTIOHACC, GPS/TTIOHACC, a Takke umeet
annapaTHy roToBHOCTb ANis ucnonb3oBaHus cuctembl GALILEO.

CPHC GPS, Takke HasbiBaemas NAVSTAR (NAVigation System using
Timing And Ranging), 6asnpyeTca Ha CnyTHUKaXx, ABWXKYLLMXCS BOKPYr 3eMIn
no opobutanbHbiM TpaektopuaMm. 24 cnyTtHuka obecneuymBaoT 100%
paboToCcnoCcObHOCTb CUCTEMBLI B NO6ON TOYKE 3EMHOrO LWapa, HO He Bcerga
MOryT obecnevnTb YBEPEHHbLIN NMPUEM U XOPOLLUK pacyeT nosvuun. Noatomy,
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ana yBeJlimvdeHnAa TOY4YHOCTU No3nunn 1 pe3epBa Ha CJ'Iy‘-IaI7I cboeB, obLlee
YNCIO CMYTHUKOB Ha Op6VITe nogaoep>xxmBaetTcAd B OonblIeM KONMMYecTBe.

MakcnmanbHOe BO3MOXHOE 4YMCIIO OOHOBPEMEHHO paboTaroLlmnx
cnyTHukoB B cuctemMe NAVSTAR orpaHnyeHo 32. GPS aBnseTtca naccmBHOM
CUCTEMON HaBuraummn, Kotopasi NO3BONSET MPUHUMATb CUrHambl CMYTHUKOB,
OLHAKO WCKIOYaeT BO3MOXHOCTb nepegadn curHana. CurHan cnyTHUKOB
GPS wumeetr yactotbl 1.227 wn 1.575 [Tu. 31O o03Ha4aeT, 4TO ANA
9NEKTPOMAarHUTHOM BOSHbI TakoOW 4acToTbl nomexamu 6yayT sBNAATbCA
MeTannuyeckme n aepeBsiHHbie NOBEPXHOCTN, HEKOTOPbIE BUAbLI NflacTMacChl,
6eToH. Mo aTon npuyMHE Henb3s norMmaTb CMYTHUKN B Kene3obeToHHOM
340aHuMM, Ona 3TOro HeoOXoAMMO WM3MEHUTb MecTononoXeHue npubopa Ha
OGonee GnaronpuaTHoe Ana npuema curHana. Camble TO4YHble MOKa3aHus
MOXHO OXuaaTb, Korga Be4eTcsi MpMeM CUrHanoB Ha OTKPbLITOM MECTHOCTU He
MeHee 4eM C 4 CNyTHWKOB, PaBHOMEPHO PacCroOSIOKEHHbIX MO BCeEMy
HebocBoay.

KauecTBO onpeneneHnsi MECTOMNOMNOXEHUS U (POPMUPOBaAHUSA METKN
BPEMEHM 3aBUCUT OT TOro Habopa CNyTHUKOB, C KOTOPbIMK paboTaeT Moaysib.
Ecnu moaoynb mmMeeT BO3MOXHOCTb BbliOpaTb M3 60MbLIOro KonmyecTsa
NPUHUMAEMbIX CUrHANoOB fy4dwne, TO 3TO MNOMOXUTENbHO CKaXeTcs Ha
TOYHOCTU POPMUPYEMON METKN BpEMeEHN. Ecnun e Bbibopa HET, TO TOYHOCTb
dopMmmpyemon MeTKM BpemeHun OyaeT TpyaHo npeackasyemon. [locne
BkntoyeHna GPS npuemMHuka HaBuUraumoHHad CUCTEMA aKTUBUPYETCH He
cpasy. HaBuraunoHHble coobLleHns, nepegaBaeMble CO  CNYTHUKOB,
cogepxaTt gBa Tuna [AaHHbIX — ademMepuabl M anbmMaHax ChyTHUKoB. B
anbmaHaxe nepenarTca napameTpbl OpOUTbLI, C NOMOLLBI KOTOPbIX MOXHO
BbIYUCIINTL MNPUMEPHOE  MECTOMOSIOKEHNE CMYTHUKOB C  AOCTaTOYHOM
OONbLION MNOrpeLUHOCTbI0. AnbMaHax, XpaHAaWWNUCS B NaMATU NPUEMHUKA,
NOCTOSIHHO OOHOBNSIETCA, T.K. KaxObld CNYTHUK nepedaeT [OdaHHble
anbMaHaxa gna BCeu rpynnbl CAYTHUKOB. Bpema «KusHuM» anbmMaHaxa
coctaBnger 2-3 wmecdua. [anee, BenuYMHaA HAKOMMNEHHOW OLKNOKM B
pacyeTax byaeT HegonyCTUMOWN.

[aHHble ademepua cogepxaTt napameTpbl, no3sonswowne bonee
TOYHO BbIMUCNUTL TEKyllee MeCTOMNoOSIoXeHne CrnyTHUKOB. B oTnunudmne ot
anbMaHaxa, Kaxgbll U3 CNyTHUKOB MepefaeT, TONMbKO CBOW COBCTBEHHbIE
adpemepuabl. Bpems «kusHu» apemepus He rpesblaeT 4-6 Yyacos.

NHpopmauma aaHHbIX achemepus M anbMaHaxa, nepegaBaemMon Co
CMYTHUKOB, NMOCTOSHHO KOpPPEKTUpyeTcs. ITO MPOMCXOaAUT OauH pa3 (a npwu
HeobxoammoctTn n 6Gonee) B cyTkn. CeTb Ha3eMHbIX CTaHUuMW, nonydvaet
MHOPMaLMIO CO CMYTHMKOB, MO aHanorMm € OObIYHLIMU NONb30OBaTENAMMU,
aHanu3npyeT W3MepeHusi, CpaBHMBAET WX C OMOPHbIMWU, pacCYMTbIBaEeT
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KOpPEKTUPYIOLLIME NOMPaBKU M NepeaaeT UX Ha rMaBHYH CTaHLUI0, C KOTOPOW
ocyllecTBnsieTcsa nepeaaya AaHHbIX Ha CMYTHUKN.

AHanornmyHo pabotaet CPHC [TJIOHACC, y «koTopon nosHoe
KONM4eCTBO CMyTHUKOB B rPyNNUPOBKE COCTaBnsAeT 24.

KoHcTpyKuma

KOHCTPYKTUBHO YCTPOWUCTBO BbINOSIHEHO B HECKOJSTbKMX BapuaHTtax: 1. —
nnacTMKoBOM Kopryce, pasmepom 160x90x60MM, C aneMeHTamMun KpenneHus
Ana yctaHosku Ha DIN-peliky.

2. — MmeTannuyeckom koprnyce145x90x35MM ONsA KpenreHna Ha CTEHY Unn ¢
nnaHkon kpenneHus Ha DIN-penky

3. — MeTannuyeckom BrarosawmweéHHom koprniyce 160x140x60mMm  ans
YIIMYHOW YCTaHOBKM.

BHewHnn Bua yCcTponcTBa B BapnaHTe UCMoNHeHnsa 1 naobpaxeH Ha
Pwuc. 2.2.

) 6 7

Puc. 2.2. BHewHu Bua yctponcTea

Ha ycTponcTee pacrnonoXxeHsol:

1. OBa nopta Ethernet 10/100 Base-T; *
2. Bbixog curnana 1PPS;

3. MNopt RS-232;*
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Pasbém aHTeHHbl mogyns NNTIOHACC/GPS;
Pasbém nutanus; **
Pasbem USB ansa ynpasneHus ycTpomncteom; *

CBeToguoadHble  MHAMKATOPblI ANA  OTOOpaKeHusi  TeKyLlero
COCTOSIHMS yCTpoKncTBa. ***

* - B BapuwaHTe ucnosiHeHna 3 3amMeHeHbl Ha pasbémbl 10MITY w
2.048MI"y(M6uT/c)

** - B BAapuaHTe ncnonHeHuna ¢ nutaHme POE oTcytcTByeT
*** - B BAPMaHTE UCMOSTHEHUSI 3 OTCYTCTBYIOT.

N o ok

2.4.3. YcTtaHOBKa U NOAKNO4YeHne ycTpomucTBa

YcTtponcteo yctaHaBnueaetcsa Ha DIN-peniky n doumkeupyetca npwu
NOMOLLM 3aALLESIKMN.

2.4.3.1. NMopkntoyeHue K cetn Ethernet

YCTPOMCTBO UMMEEeT [OBa He3aBUCUMbIX MopTa C WAEHTUYHOM
YHKUMOHANBLHOCTBIO WM OOAMHAKOBbIM  HAboOpoM  KOHUrypauMOHHbIX
napameTtpoB. KoHurypauma KaHanam  3aga€tca  MHOAMBMAYambHO.
Harpy3o4Has cnocoBOHOCTb Kaxaoro u3 kaHamnos coctasnseT okosio 107000
naketoB B cekyHay (B BapuaHTe 3 ¢ nogaepxkon 1000M6éut/c po 640000
naketos B cekyHay). Peanusauua cteka npotokonos TCP/IP nonHoOCTbO
annapartHas u He noasepxeHa supycam n DDOS-atakam.

Kaxxabin nopT npegHa3HadYeH An4 npméma 3anpocoB OT KIMMEHTOB U
(bOle/IpOBaHI/IFI naketa C TOYHbIM TeKywlnMMm BpeMeHeM  COorracHoO
NMPOTOKOJ1aM.

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).
e PTP v2 (IEEE Std 1588-2008) c nogaepxkon Two Way Mode
e SyncE (Rx/Tx)
Mpn wucnons3oBaHun Network Time Protocol (NTP) wmeetcs

BO3MOXHOCTb MPOU3BOAUTL PaCCbIfIKy MakeToB Ha ykasaHHbli |IP-agpec (B
T.4. N WIMpOKOoBeLLaTenbHy «Broadcast»), ¢ ykazaHHOM NepuUogNyYHOCTbIO.

Ons nogkntoyeHnsa yctpomctBa K cetu Ethernet ucnonbsyetcs
CTaHOapTHbIN Kabenb Tuna «naTt4y-Kopa».
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Mpu ncnonb3oBaHun npotokona PTP nmeeTtcss BO3MOXHOCTL Bblbopa
npodgramnos G.8265.1, G.8275.1, G.8275.2

2.4.3.2. MoaknoyeHne aHTeHHOro 6noka

AHTEHHbIN BNOK NoaKM4YaeTca K YCTPONUCTBY Npu MOMOLUM pa3bema
Tvna SMA (Bunka). BHewHU B1A pasbema NpefcTaBrieH HUXe:

2.4.3.3. MoaoknoYyeHne K ceT NOCTOSIHHOrO HanpsHKeHus
(BapunanT 1)

lNogknoveHne ycTpoucTBa K CE€TU  MOCTOAHHOIO  HanpshKeHus
ocywlectenseTrca npu nomowm pasbema Tuna PHU-3. HasHaueHue
KOHTaKTOB pa3bEéMa nokasaHbl Ha Puc. 2.3.

+ 60 BONbLT

PE
(BawmTHOE
3a3emneHve)

- 60 BOMbT

Puc. 2.3. BHewHun Bug pasvema nutaHna PHU-3 n Ha3HayeHne KOHTaKToB
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A

BHUMAHUE! KoHTakT muctoyHuka nutaHua +60B (-60B) He cBsizaH ¢
3aWMTHbLIM 3a3emneHuem. lNpn Heo6xXo0AMMOCTU MOXET ObITb NMOAKIHOYEH
oTAenbHbLIM Kabenem K KnemMmme 3alUTHOrO 3a3eMIIEeHUS.

2434, NMoaknioueHne K ceTn NnepeMeHHOro HanpsxeHusa 220
BONbT (BapuaHT 1)

MoakntoyeHune yctporctea CCB-1I" kK ceTn nepeMeHHOro HanpsbKeHus
220 BOMbT ocywecTBnseTcs npu nomowm pasbéma Tuna MSTB 2.5/3.
BHewHnn Bua pasbeéma M HasHayeHMe KOHTaKTOB rnokasaH Ha Puc. 2.4.

PE (3awmtHoe
3a3emreHue)

~220B
(Hynb)

~220B
(dbasa)

Puc. 2.4. BHewHun Bug pasbema MSTB 2.5/3 n HasHa4YeHne KOHTaKToB

ONs NoaKknioveHWs NUTaHUs cregyeT WCMOoMb3oBaTb MHOTOXUMbHbIA
npoBoz cevyeHnem He MeHee 0,25 mm2.

2.4.3.5. NMoaknoyeHne 3alMTHOrro 3a3eMneHus

[MoaknioYeHne 3aMTHOro 3a3eMIsieHNs K YCTPOUCTBY OCYLLEeCTBIAETCA
NPOBOAHMKOM CEYEHMEM HE MEHEee 2 MM? HauMeHbLLEen ONMWHBI K Bbnivxkanwen
TOYKE NOAKITHYEHNA KOHTYpa 3aLlUMTHOro 3a3eMIieHUS.
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2.5. Pabota c ycTponCcTBOM
2.5.1. BKknro4yeHue NUTaHUA yCTPOMNCTBA

[locne nogaun nuTarLwero HanpsKeHWd, BbINOMHAETCA npoLuecc
nHUYManmsaumm yCTpoucTBa. Mocne 3aBepLueHuns npoLiecca
WHULManu3aumm, YCTPOMUCTBO Mepexoant B paboumin pexmm, O Yem
CBMAETENbCTBYET NEepuoanvecKkoe MuraHue 3enéHbiM LBEeTOM WHOMKaTopa
«YCTPONCTBOY.

2.5.2. YnpaBrneHue yCTPOUCTBOM

YnpaBneHne ocCyLWecTBNsieTcs npu nomowm nporpammbl «Cuctema
TexHunyeckoro obcnyxusaHunay  npoussoacteBa 3A0 «KOMCET-cepsuc»
(aanee CTO) no nutepdency USB nnun cetn Ethernet.

2.5.3. YcTtaHOBKa ceTeBbIX NapamMeTpoB

CeTteBble napameTpbl ycTponcTtea (IP-agpec, macka noacetn u agpec
LUNK03a) XPaHATCA B SHEpProHe3aBUCUMOW MamsATM YCTPOMCTBA. YCTaHOBKa
HeobXxoaMMON KoHdUrypaumm OcCyLecTBNAeTcs npy NOMOLLM NpOorpamMmbl
CTO.

2.5.4. MHankauuns

Ha nwunueBon naHenu yCTDOIZCTBa pacnofnoXxeHbl cBeToaAMoOOHbIE
MHOWKaTOPbI AJ1A OTO6pa>KeHI/IFI TeKywero CoOCToAHUA yCTpOVICTBa.

MHoukaTtop  «YCTPOMUCTBO»  OTODpaXkaeT  Tekyllee  COCTOSHUe
yCTpouncTBa.

CocTtosiHue Kateropus
3enéHbin (Muraer) HopmanbHas paboTa yctponcrea
3eneHbin (ropuT) CoxpaHeHne gaHHbIX B 3HEProHE3aBMCUMYO NaMsATb
KpacHbin ABapus ycTponctea

Nuaukatop «CPHC» oTobpaxaeT Tekywiee COCTOsiHME Moaynd
MMOHACC/GPS

CocTosiHue OnucaHue

He roput Moaynb He ycTaHOBNEH
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KpacHbI (MuraeT)

MpeBbILLEHO MaKCMMarnbHOE 3HaYeHne Toka, noTpebnsiemoe
AHTEHHbIM TPaKTOM

KpacHbin (ropur)

ABapus aHTeHHbl (HeT HaBuraunoHHbix HKA)

3enéHbin (Muraer)

HepocTtaTouyHoe KonmyecTBO HaBuraumoHHbIX HKA

3enéHbin (ropuT)

HopmanbHas paboTa

NuaoukaTop «YactoTa» oToGpa)kaeT Tekyllee COCTOsiHMe anroputma
NOACTPOWKM OMOPHOro reHepaTopa

CocTosiHue

OnucaHue

KpacHbin (ropur)

Pexum yaepxaHus

3enéHbin (muraer)

MogcTporka YacToTbl ONOPHOro reHepaTopa

3enéHbin (roput)

3axsaT hasbl

NHaunkaTtop «Bpemsi» oTobpakaeT TeKyllee COCTOsIHME BHYTPEHHMUX

YacoB yCTpPOMCTBa

CocTosiHue

OnucaHue

KpacHbin (ropuT)

Yacbl He CUHXPOHM3UPOBaHbI

3enéHbin (ropuT)

Yachl CUHXPOHUN3NPOBaHbI
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3. TEKYLLUUN PEMOHT
3.1. O6wme ykasaHusa

B cnyyae Bbixoga M3 CTpPOsSi YCTPONCTBO 3aMeEHSIETCS Ha aHanorm4Hoe
n3 coctaea 3UIN. PeMOHT npon3BoanTCs B 3aBOACKUX YCNOBUSIX.

3.2. Mepbl 6e3onacHocTH

MNpn 3ameHe ycTpoWcTBa HeobxoaMMo cobnogate npasuna
anekTpobe3onacHOCTU Npu paboTe ¢ aNeKTPOoyCTaHOBKaMWN. DnNeKTponuTaHue
[IOIMKHO ObITb OTKIMIOYEHO.
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4. METOObl KOHTPOIA

Bce wucnbiTaHns, ecnu ux pexmm He ykasaH B PJ, npoBogdatr B
HOpMarbHbIX KnnMaTndeckmx ycnosusax cornacHo NOCT 15150:

Tabnuuya 4.1
Temnepatypa okpyxatowiero so3gyxa, °C +25+ 10
OTHocUTENbHast BNaXXHOCTb Bo3ayxa, % o1 45 no 80
ATmocepHoe fasneHue, klla (Mm pT. CT.) ot 84 po 107 (630-800)
HanpsihkeHne nutanus, B
- BapuaHT UCnosiHeHus 1 =24+48
- BApMaHT UCMNOJSTHEHNSA 2 =48+48
- BapuaHT UCnonHeHus 3 ~220+10% 50y
- BapuaHT ucnosiHeHuns 4 =12+428
- BApuaHT UCMNOJSTHEHNA S POE
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5. KOMMJIEKT NMOCTABKHU

B koMniekT noctaBku yCTPOMUCTBA BXOOAT:

- YHMBepcanbHOEe KOMMAaKTHOEe YCTPOMCTBO CUHXpoHM3auum «YKYC-
MA»;

- pa3bem nuTaHusa (BapuaHTtbl ¢ MinTaHmem DC) unu WHyp nutaHus
(nutaHne AC220B)
- PYKOBOACTBO MO 3KcnyaTtaunm (4aHHbIA AOKYMEHT);
- KOMNaKT-OUCK, BKITHOYAOLLNIA:
e PYKOBOACTBO MO 3KCNsyaTaunm (3NEeKTPOHHbIV BapUaHT);

e [10MONHUTENbHOE nporpaMmmMmHoe obecneyeHne (ecnu
NpeaycMOTPEHO I0rOBOPOM MOCTaBKM).

- gonorHnTernbHoe o6opy,u,08aH ne.

CocTtaB fononHUTeNbLHOro o6opyanoBaHusa (CocTtaBnAOLWMEe KOMMNOHEHTOB
aHTEHHOro TpaKTa) onpenensieTcA 4OroBOPOM MOCTaBKM.
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6. AONMONMHUTENNbHOE OBOPYOOBAHUE

HononHutensHoe obopyadoBaHWe npeAHasHayYeHo A5 NOCTPOEHU
aHTeHHO-uAepHOro Tpakta. B coctaBe [oOMNONMHUTENBHOrO 0bOpPyaOBaHMS
MOrYT WCMOMb30BaTbCA pasfnyHble aHTeHHbl MU kKabenu. Tun 3nemeHTOoB
aHTEHHO-(PUOEPHOro TpakTa [AOfPKeH COOTBETCTBOBATb KNUMATUYECKUM
ycrioBusiMm n obecneumBatb Tpebyembin KoapdpuuneHT nepepaydn. Kpome
TOrO aHTeHHa [orfkHa obecneyvBaTb MpPUEM CUMHaANOB  CNYTHMKOBbLIX
pagnoHasuraymoHHblx cuctem NMOHACC n GPS.

6.1. Bnok aHTeHHbIN

6.1.1. bnok AHTEHHbIN ManorabapuTHbIN ME-450G nnu
aHanornyHble)

Puc. 6.1. BHeluHW BUA aHTEHHOro 6rioka

OCHOBHbI€ TEXHUYECKME XapaKTeEPUCTUKN:

«[lnanasoH pabounx 4actoT, ML .....cceeeeeeeeeenennnn.n. ot 1570 pno 1610
*KoadpbpmumeHT yeunenus, ab ..........ccccceeeeeeeeenenne. 26,0+2,0

*CNOCO0 KPEMMAEHUS. .....uuiieeeeeeeeeeeeeeeeeeeeeeeea e Ha byt NOBEPXHOCTb
*TUN NONAPUBALMM. ....veveeeeeeeee e e RHCP

*BbIXOAHOM MMNEOAHC, OM.....coveeeeeeeieeeeeeeeeeeee e 50

*HanpspkeHne nutanms, B.......ccooooeeeiee or3g05

*TOK MOTPEBNEHUS, MA.....cooiiiiiiicceee e, 15-25

*PasMepbl, MM..........iiiiiiiiiiicee e 38x34x13,7

o[INMHA KABEMSA, M.....uiiiiiiiiiiieeeeeee e 3 unu 5 (unun nog 3akas)
*Paboyas Temnepatypa, °C...ccceeeeeeeeeiieieeee oT -40 go +85

*Trn BY pasbeMa......cccooeeeeieiiiiiieee e SMA
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Tpe6OBaHl/IFI K yCIioBMAM 3KCMyaTtaunn:
Temnepatypa okpyxatowen cpegpl, °C:

npenenbHoO NoBbILWEHHas, He bonee 85
paboyas noBblleHHas1, He bonee 70
paboyasi NOHMXEHHAsA, HE MeHee -40
npegeribHasi NOHWXEHHas!, He MeHee -60
Pa6oq(.ae NOHWXXeHHOE aTMocepHoe aaBneHue, klla (MM. pT. CT.), He 26,7 (200)
MEHee:

CuHycounganbHas Bubpauus:

amnnuTyaa BubpoyckopeHnws, m/c? (g), He Gonee 19,6 (2,0)
ananasoH yacTorT, 'y 1-200

6.1.2. Bnok aHTeHHbI «GPSGL-TMG-SPI-40NCB»

AHTeHHbIN 6ok GPSGL-TMG-40NCB nmeeT HU3KMM YpOBEHDb LLUyMa U
BbICOKAA YpPOBEHb YCUMEHUA. XOpoLWOo MoaxoauT AOns  pelleHun c
npumeHeHnem 6onbwon anvHonM kabens. MoxeT OblTb ycTaHOBMEH
OTAENbHO UMK C MOMOLLIbIO TPYDObl U3 COCTaBa KOMMIIEKTa MOHTaXHbIX YacTen
(BOCTYNHbI pasnuyHble BapuaHTbl kKpensieHus). ObecneymBaeT BCTPOEHHYIO
yHKUMIO 3alMTbl OT MOMHWW, a Takke WUMeeT 3awuTty OoT obpaTHou
NONAPHOCTH.

BHelwHWn BUA aHTEHHOro bnoka nsobpaxeH Ha Puc. 6.2.

e’
Puc. 6.2. BHewHun Buag aHTteHHoro 6noka « GPSGL-TMG-SPI-40NCB»
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OCHOBHbI€ TEXHUYECKME XapaKTePUCTUKN:

HNnanasoH paboumnx 4yactot, My 1560-1620
KoadhpmumneHT ycunenus, ob 4014 (GPS)

3814 (MMOHACC)
HanpsikeHne nutanus, B 3,3...9,0
Tok notpebnexus, MA, He Bonee 40
MonHesawuTa 90B, 20kA

Tpe6OBaHVIFI K yCInoB/AM 3KCMiyaTaunn:

Temnepatypa okpyxatowen cpegpl, °C:
paboyas nosblleHHasi, He Bornee 50
paboyasi NOHWXEHHas, HEe MeHee -40

6.2. MaructpanbHbI¥ yCUnNuTersb

MarucTtpanbHbin yeunutens (PTKI1.468834.001-01) ucnonbayetcs B
COCTaBe aHTEHHOro TpakTa W npefHasHavyeH ONna yBenn4yeHUs MOLLHOCTU
nepegasaemMoro curHana u noBbllLEHUS YYBCTBUTENBHOCTM KaHana npuvema
npuémnHuka NMTOHACC/GPS, a Takke KoMNeHcaumm noTepb B KaHane Mexay
NPUEMHUKOM U aHTeHHOW. MaructpanbHbI ycunutesnb ycTaHaBnnBaeTCcs B
aHTEHHOM TpakTe uCXoad M3 Koa(puuueHTa yCurneHnsa uCnosib3yemomu
aHTEHHbl M MOroHHOro 3atyxaHus kabens. BHewWwHWA BMA MarucTpanbHOro
ycunutens nobpaxéH Ha Puc. 6.3.

._n"_ &
Puc. 6.3. BHelwH1n Buag marnctpanbHOro ycunmTens

OCHOBHbIE TEXHUYECKNE XapaKTepUCTUKN

[nana3oH yactot, My, 1570 ... 1611
KoachpuumneHT ycuneHus, ob 17
HanpsibkeHne nutanus, B 35...5
(BapuaHT NCNonNHeHns) 4,5...30
Tok notpebnexus, MA, He Bonee 30
[[abapuTbl, MM B34%x133 mm
Macca, kr, He 6onee 0,17

6.3. [denutenb MOLHOCTU

Henuntens MOLLIHOCTH (TCHON.468513.022) obecneynBaet
pas3BeTBfIEHME CUrHaNa Ha TpW HanpaBfieHUss 1 BO3MOXHOCTb MOOKITHOYEHMS
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BHELUHEero NUTaHus aHTEHHOro TpakTa B AnanasoHe (5,5...27,0) B. BHelwwHun
BMO Aenntensa MOLLHOCTN n3obpaxeH Ha Puc.6.4.

Punc.6.4. BHelwHnn Buag aenutenst MOLHOCTU

6.4. YKaszaHMA no TexHUKe 06e30nacHOCTU MNPU MOHTaXe
aHTEHHOro TpakTa

Mepbl 6e30MacHOCTM NPU MOHTa)XXe aHTEeHHOro YCTPOWMCTBA Ha BbICOTE
OOSKHbI ObITh paspaboTaHbl M obecneyvyeHbl opraHnsauuen, NpouMsBoOAALLEN
9TK paboThl;

[MogknioyeHMe aHTeHHoro 6roka W ycunuTena MaructpanbHOro
HeobXo4MMO NPOU3BOANTL TOSMBKO MPY BbIKIMIOYEHHOM NMUTaHUN YCTPOUCTBA;

[Mpwn cTbIKOBKE annapaTypbl HeO6xoaAMMo cobngaTe Mepbl 3alLnTbl OT
CTaTUYEeCKOro aS1IeKTPU4eCTBa;

K o6cnyxumsaHuio CCB gonyckatoTca nvua, nverwme Kksanugukawumo
no TexHuke 6esonacHocTn He HwxXe Il rpynnbl.

6.5. TpeboBaHMA U pekoMeHZaUMM TNO YCTaHOBKe
aHTeHHoro 6ryioKka Ha o0bLekKkTe

Brok aHTEHHbIN OOMKEH pasMewaTtbCsl B BEPXHEW 4acTu 30aHUS C
cobntogeHneM crefyoLwmx YyCnoBuii:

Bnok aHTeHHbIn [OrmkeH ObiTb YCTAHOBMEH Tak, 4YTOObl BepxHASA
nonycdepa (cunTtas oT nocagoyHoro doriaHua) He 3aTeHsAnacb arnemMeHTaMmm
KOHCTPYKUUK 3aaHnsa n gpyrumu npegmetamm (Puc.6.5).
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3EHHT

BepxHaAs moaychepa

T o N ' FOPH30HT

A =4 i
15 \// o = piw

Puc.6.5. BepxHaa nonycdepa aHTEHHbI

MoTepn OT 4YaCTUYHOrO 3aTeHeHWst Groka aHTEeHHOro npegMeTamMu
CpaBHUTENbHO  HebOMbLUMX  pa3mMepoB  3aBUCAT OT 3P EKTUBHOM
noBepxHocTu paccemBaHua (AMNP) wn pacctosHMA [0 3aTeHsLWero
npegmMeTa. 3TN NOTEPU MOXHO OLIEHUTL MO NPUBNNXKEHHON dhopmyre:

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

roe:
L — noTepun oT 4YacTUYHOro 3aTeHeHus, Ab;
S — MNP, v%

R — pacctosHune 0o 3aTeHsaoLwero npeamera, M.
Mpn L < 2 gb notepwn cumtatroTca 4ONYCTUMbBIMMU.

|_|OTepVI OT 3aTeHeHusa Bnoka aHTEHHOro ANMMHHBLIM MeTannnyecknum
UnnmMHOpomM MoryT ObITb I'IpVI6J'Il/I)KeHHO OLEeHEHbI KaK

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

roe:

L — noTepun OT YacTUYHOro 3aTteHeHus, Ab;

d — anameTp umnuHapa, m;

D —paccTosiHue OoT aHTeHHbl 40 umMnuHAapa, M.

[MpakTnyeckn yctaHoBneHo, 4to npn d < 0,15 m n D > 4 m, 3Tn notepwu
B paboyem gnanasoHe yactot CPHC NTOHACC n GPS He CyLeCTBEHHbI.

Ana ymeHblleHNA nomMex OT APYrnX pagnoTEXHUYECKUX CUCTEM
ONOK aHTEeHHbIA [OMMKEeH yCTaHaBNMBATLCA Kak MOXHO Aarblle OT aHTeHH
9TUX pagnmocucTemM, OCOBEHHO OT aHTEHH ChyTHUKOBbLIX TEepPMUHaroB
INMARSAT, GLOBAL STAR 1 1RIDIUM. 310 pacctosiHne B nobom cnyvae
OOIMKHO ObITb HE MeHee 4 M.

Bnok aHTEeHHbIN MOXeT YCTaHaBJIMBaTbCA KaK HenocpeacrBeHHO Ha
ANNeMeHTax KOHCTPYKUMN 30aHUA, TaK U Ha creunaribHbIX I'IpVICI'IOCO6J'IeHVIF|X.
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I'Ip|/| YCTaHOBKe bnoka AHTEHHOr O, Heobxoanmo noarotToBUTb
MeTallin4ecKyro njowaaKky ¢ oTBepCcTtnaMmn, ykadaHHbIMU Ha Puc.6.6.

& 4,5 H13

4 ors. \% : ><

95+ 0,16

Puc.6.6. BHelwHuI Bua nnowagku ansg ycraHoBKM aHTEHHOro 6roka

Pasmepbl nnowagkn OomkHbl 6biTb HE MmeHee 110%x110 mm 1 He Gonee
200%x200 mMmMm. Briok aHTeHHbIM KpenuTca K nrowlagke 4YeTbipbMs BUHTaMM
(6ontamn) M4. CtonopeHne BUHTOB (6ONTOB) oOcCyLlecTBAAeTCsa Mo
OCT4T170.019.200 wnn aHanormyHomMmy oOTpacnesomy cTaHaapty. [OnuHa
BUHTOB (6onToB) nogbupaeTcss U3 KOHCTPYKTUBHBIX COODpaXKeHUn C y4eToM
TOMNWMHbI Nnowagku. [na yctaHoBKM Grioka aHTEHHOro Ha BepTUKanbHYH
Tpyby (WTbipb) C npucoeguHuTenoHom pesbbon 1" pekomeHayeTcd
ncnonb3oBaTtb ocHoBaHne LLIBEA.301314.025, npuBegeHHoe Ha Puc.6.7.

Puc.6.7. BHewHun Bug npucnocobnenus LWBEA.301314.025

[ns yCTaHOBKMU Ha rOPU3OHTAasbHbIX " BEpPTUKASIbHbIX
MEeTanSIOKOHCTPYKLUUSX LMNUHOPNYECKON doopmbl pekomMeHayeTcs
ncnonb3oBaTtb KpoHwTenH LIBEA.301568.001, npuBeaeHHbIn Ha Pnc.6.8.
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Puc.6.8. BHewHun Bug kpoHwTerHa LWBEA.301568.001

Brnok aHTEeHHbIM NoAKMNKYaeTcss K MPUEMHWUKY  MOCpeacTBOM
BbICOKOYACTOTHOIO KOakKcuamnbHOro kabensi ¢ BOMHOBbLIM COMNPOTUBMEHNEM
5015 Om. B 3aBuCMMOCTM OT HeoBXoaUMOW AfMHBbI MOTYT MCMONb30BaTbCA
pasHble TUMnbl Kabenen, Npu 3TOM 3aTyxaHue B Kabene B guManas3oHe 4acToT
oT 1565 no 1614 MI'y gormkHO HaxoauTbes B npeaenax ot 5 go 11,5 gb.

Ecnn 6noK aHTEHHbIN HEBO3MOXXHO yCTaHOBUTb BAalIM OT MeCTa
pacnonoxeHumA nepe,u,arou.l,eﬂ annapartypbl, Heobxoanmo CMOHTUPOBATb 6nok
rapaHTMpoBaHHO BHE 30HbI €€ U3JTy4eHUA (B paJJ,I/IOTeHVI).

3anpelwjaetca ycTaHaBnMBaTbh OMNOK aHTEHHbIM BOMM3M MeECT C
BbICOKON BMOpauuen, Bbi3biBaeMol paboTor MexaHU3MOB, U WCTOYHUKOB
Tenna, HanpumMep AbIMOBbIX TPYO.

Tpacca npoknagkMm aHTEHHOro Kabens CHMXEHUst AofmkHa ObiTb
BblbpaHa c y4eToM creayroLlmx TpedoBaHun.

— MuHmanbHbIN paguyc nsrnba kabens — 100 mm.

— He ponyckaeTtcsa npoknagka kabensa B6n13n ropssumx noBepxXHOCTEN
M AObIMOBLIX Tpy6; Bpalwawuwerocs ob6opyaoBaHUs; OCTPbIX KPOMOK U
abpasnBHbIX NOBEPXHOCTEN; ABEPHbIX KOCSIKOB M OKOHHbIX paM; arpeCcCUBHbIX
XNOKOCTEN N ra3os; BO3MOXHbIX MECT CXO4a C KPOBIY 34aHUSA CHera u nbaa.

— [Ona 3awutbl kabena B MecTax, rae OH MNpoXoAuUT CKBO3b
neperopoakn, ocobeHHo rpybble M OCTpble, PEKOMEHOYETCS UCMNONb30BaTb
rMNb3bl.

— [1na ucknoveHnst Harpy3ok Ha kabernbHble coegMHeHnst HeobxoaumMo
obecneunTtb KpenneHue kabens c netnen okono 65oka aHTEHHOro U MecTa
pacnosioXXeHs yCTpoucCTBa.
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PykoBOACTBO MO 3KCnnyaTauum

6.6. YcTaHOBKa M noAaKn4YeHne aHTeHHOro oroka

6.6.1. KpoHwTenH yHnBepcansHbin JIXKAP.301568.001

[MpegHasHayeH [Onga yctaHoBku Onoka aHTeHHoro GPSGL-TMG-SPI-
40NCB vnu LLIBEA.464659.004. KpenneHue Ha CTEHY Unn madry.
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6.6.2. YcTaHOBKa 1 nogkniwyeHue aHTteHHoro 6noka GPSGL-TMG-
SPI-40NCB

6.7. poso3awmTa aHTEHHOro TpakTa

[na 3awmnTbl BXoaHbIX uenen npnemHuka NMOHACC/GPS ot rposbl n
paspsagoB MOSTHAA B @HTEHHOM TpakTe MOryT ObiTb YCTAHOBMEHbI 3alUTHbIE
anemeHTbl. [lpyHUMn paboTbl 3alUTHBLIX 9NEMEHTOB OCHOBaH Ha
NPUMEHeHNN rasopaspagHon TexHonornn. PekomeHOyeTca WChnofb3oBaTbh
OOWH U3 NpeAcTaBfiEHHbIX HWXEe 3alUTHbIX anemeHToB: upmbl « CITEL»
Tnna P8AX09 N MF; N712Q; DIAMOND SP3000. BHewHun BUA 3aLmUTHbIX
3N1eMeHTOB U3o00paxeH Ha pucyHke Puc.6.9.

= _l’ —

S 3OO

PB8AX09 N MF N712Q DIAMOND SP3000

Pnc.6.9. BHelwlHun BUA, 3alMTHOrO anemMeHTa
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3alunTHBIA 3MEeMeHT YyCTaHaBMMBaeTCs B aHTEHHOM TpakTe Mexay
NPUEMHOW aHTEHHOW N pas3beMOM Ans MOAKMOYEHUS aHTEHHbl YCTPOMCTBA.
Mpumep ycTaHOBKM 3aLLMTHOrO arnemMeHTa npuseaeH Ha Puc.6.10.

pomooTBOA

AHTEeHHa

K aHTeHHe

Punc.6.10. MNpumep ycTaHOBKM 3aLLUTHOIO 3rieMeHTa

6.8. YKa3aHua No NOCTPOEHUI0 aHTEHHOro TpaKTa

[nnHa aHTeHHOoro kabens ornpegendeTcd ncxoga M3 KOSde)I/ILI,I/IeHTa

ycuneHus aHTEHHHbI, MOrOHHOroO 3aTyxaHus NCMnonb3yemMoro
BbICOKOYACTOTHOrO  kabens n  KoaduuneHTa  ycuneHus/3aTyxaHus
OOMOSTHUTENBLHOIO obopynoBaHus (Hanpumep: MCcnonb3oBaHue

MarncTpasibHoro ycunurtend mn aJfieMeHToB rpo303aLllinTbl aHTEHHOIO TpaKTa).
AHTEHHbIN TPpaKT B annapartype I'IOTpe6l/ITeJ'IFI AOMKEH ObITb BbIMNOSTHEH
C y4eTOM npmBedeHHbIX Tpe6OBaHVIIZZ

ObecneyeHne koadbduumeHTa nepeaaynm aHTeHHOro TpakTta B
npegenax 20,0...30,0 gb c¢ yyetom, 4TO YyBenuyeHue ocnabneHus
pagMoyYacTOTHOrO CuUrHana B aHTeHHbIX kabenax gocturaet 3 gb K KOHUy
CpoKa aKcnnyaTtayuu;

MNpn HeobOXoAMMOCTW [AOMycKaeTcs Hanuyve [OOonofHUTENbHbIX BY
NepexoaoB MeXAy COCTaBHbIMM YAaCTAMWN aHTEHHOTO TPaKTa;

MpumeyvaHue

Mpn pacyete koahbduumeHtTa nepegaum AT  pekomeHayeTcs
y4nTbIBaTb:
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ocnabneHne paguo4actoTHOro curHana B kabene tuna PK50-4-11
pasHo 0,52 ab/wm;

ocnabneHne pagmodacTtoTHoro curHana B kabene tmna PK50-7-11
paBHo 0,4 ob/wm;

ocnabneHne pagnoyactoTHoro curHana B kabene tmna PK 50-4,8-32
paBHo 0,27 ob/wm;

ocnabneHne pagumodacTtoTHOro curHana B kabene tuna PK PK-50-7-
311 paBHo 0,20 ab/wm;

ocnabneHne paguodacTtoTHOro curHana B kabene Tuna LMR-400
paBHo 0,17 ob/wm;

ocnabneHne pagnoyacTtOTHOrO CUrHamna B YCTPOWCTBAX COMPSKEHMS
aHTeHHoro TpakTta He 6onee 1,0 ab;

ocnabneHne paguodacTtoTHoro curHana B BY coeguHuTensax He
oonee 0,1 ob.

PekoMmeHayeMbll, B 3aBUCMMOCTW OT ANWHbI, kKabenb:

Bnok aHteHHbIn GPS/TTIOHACC Bnok aHteHHbIn GPS/TTIOHACC
GPSGL-TMG-SPI-40NCB 6e3 LLIBEA.464659.004 coBMeCTHO C
OONOMHUTENBHOIrO MaruCTpanbHOro | MarMcTpanbHbIM YCUITUTENEM
ycunuTens TCHON.468834.006
o1 20 go 60 m: aHTeHHbIN kKabenb PK | oT 5 o 40m: aHTeHHbIN Kabenb PK
50-4,8-32 50-4,8-32
oT 40 go 90 M: aHTEeHHbIN Kabenb oT 5 0o 45m: aHTeHHbIN Kabenb RG-
PK-50-7-311 213 CU
oT 50 0o 110 m: aHTEeHHbIN Kabenb oT 40 no 55Mm: aHTeHHbIN Kabernb
LMR-400 PK-50-7-311
oT 55 no 65M: aHTEeHHbIN Kabernb
LMR-400
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7. MPUNOXEHMUE 1

OBO3HAYEHUA U COKPALLEHUA

MNMOHACC [nobanbHas HaBuraumoHHast CnyTHMkoBas Cucrtema

HKA HasuraunoHHbin Kocmuyecknn Annapart

Mo [MporpammHoe obecneveHune

P3O PykoBoaCTBO NO 3Kcnyataumm

CPHC CnyTtHukoBasi PagnoHasuraumonHHass Cucrtema
CTO Cuctema TexHunyeckoro O6cnyxmBaHus

GPS Global Position System

NTP Network Time Protocol

SNTP Simple Network Time Protocol
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