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1. BBEOEHMUE

Hactoswee PykoBoactso no akcnnyataummn (P3) npeaHasHaveHo
ONS MCNOSb30BaHUA MpU  MOHTaXe, aKcnnyataumm u  obcnyxmBaHum
YHUBEpCarnbHOro KOMMAKTHOIO YCTPOMCTBA CUHXPOHU3aunn «YKYC-IA
020M» (parnee ycTpomcTBO).

MocTaBwuk yctponctea: OO0 «HTL «kKOMCET»

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

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

E-mail: inffo@komset.su
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YKYC-IMN

2. TEXHUWYECKOE OINMUCAHUE

2.1. KpaTkue TexHUYeCKUe XxapaKTepUCTUKHU

CeteBoM nHtepcgenc

10/100 Base-T Ethernet

NMoapepxvBaemMblie NPOTOKONbI
TPaHCMOPTHLIN YPOBEHDb
npotokon IP
Network Time Protocol (NTP)

Time Protocol
Daytime Protocol
NHTtepdenc 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)
RFC 868

RFC 867

SIRF

UuTtepcenc 1PPS
YPOBEHb BbIXOLHOMO CUrHana
ANUTENbHOCTb MMNybca
NONSAPHOCTb UMMNybca
TOYHOCTb (POPMUPOBAHUA Nepmoaa

crneaoBaHnA BbIXOOHbIX MMMNYJTbCOB:

e B PEXUME CUHXPOHMU3ALMM
e B peXnME ygepxaHusa (CyTku)

5 B (TTL-coBmecTUMbIN)
5 mkc (IEEE Std 1344 - 1995)
NONOXWTenNbHas

+1 MKC
He 6onee +100 mc

AneKkTponutaHue

Hanps>xeHne NCToYHunKa nnTaHus
(B 32aBMCUMOCTM OT TMNA UCMOSHEHMS)

12 B (ot 9o 18) B
24 B (o1 18 1o 36) B
48 B (ot 36 0o 72) B
~ 220 B (o1 90 70 264) B 47-440 I'y

MoTpebnsaemas MOLWHOCTb

He bonee 5 BT

FabGapuTHble pa3mepbl:

145%90%35 MM
(ans yctaHoBku Ha DIN-peliky)

Macca

He 6onee 3001

Pexum paboTbl

KpyrrnocyTo4HbIN
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2.2. YcnoBusa oKpyXxaroLeun cpeabl

yCTpOVICTBO npegHasHa4eHo OJ1id yCTaHOBKM W J3KCrJiyatauun B
noMeLweHundax ¢ ycrioBndamMmun Opr)KaI-OLLI,eﬁ cpenbl:

TemnepaTypa OKpyXaloLlero Bosgyxa annapaTtHoro 6noka ot
+5°C go +70°C (onumoHaneHo oT -25°C go +70°C);

TemnepaTypa OKpy>KatoLLero Bo3ayxa aHTeHHoro 6roka ot
-40°C po +85°C;

TemnepaTypa  OKpyXarlollero Bo3gyxa  MarmcrparnbHOro
ycunutens ot -40°C go +85°C,;

OTHOCUTENbHAs  BNaxHocTb Bo3gyxa Ao 90% npwm
Temnepatype +30°C;

aTMocepHoe aasrneHne He Huke 60 klMa (450 mm pT.CT.).

2.3. BapunaHTbl UCNONTHEHUSA YCTPOUCTBA

2.3.1. dneKkTponutaHue

BapuaHT 1

lMnTaHne ycTponcTBa OCYLLECTBNAETCHA OT MCTOYHUKA MOCTOAHHOIO TOKa
HanpskeHnem 12 B. [lonycTMble OTKNOHEHNSA NUTAKOLLEro HanpsXKeHus
ot 9B o 18 B.

BapuaHT 2

[MnTaHne ycTponcTBa OCyLLEeCTBNSAETCH OT MCTOYHUKA MOCTOAHHOMO TOKa
HanpspkeHnem 24 B. [lonyCTUMble OTKNOHEHNA NUTaOLWEro HanpshXeHus
ot 18 B oo 36 B.

BapuaHTt 3

lMnTaHne ycTponcTBa OCYLLECTBNAETCHA OT MCTOYHUKA MOCTOAHHOIO TOKa
HanpsxeHnem 48 B. [lonycTuMble OTKNOHEHNSA NUTAKOLLEro HanpsXKeHus
o1 36 B oo 72 B.

BapwuaHT 4

lMuTaHne ycCTponcTBa OCYLLECTBNSAETCS OT MCTOYHMKA MEePEMEHHOro
ToKa HanpshkeHnem 220B, yactoton 50 ly. [JonycTumble OTKNOHEHUS
nutatowero Hanpsxeuna 90 B pgo 264 B. [JonyCcTuUMble OTKMOHEHUS
4yacToTbl NuUTatowero HanpsbkeHna 47 'y, go 440 .

2.4. OnucaHue n pabota ycTpoucTBa

2.4.1. HaszHauyeHue

YHuBepcanbHoe KOMMaKTHOe YCTPOWCTBO CUHXpoHM3auumn «YKYC-

M 020M» ABNAETCA annapaTypon eauHOro TOYHOro BpPEMEHMW,
obecneunBatoLen:
6 Pepakuus 1.0 ot 17.06.2014r.
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° (*)OpMVIpOBaHMe CUrHanoB TOYHOIro BpemMeHun And BpeMeHHOVI
CUHXPOHM3aLUMN pa3yin4HOro 060py,EI,OBaHVIF| N CUCTEM;,

e BbINOMHEHMEe QYyHKUNM cepBepa 1-ro ypoBHa (Stratum 1)
npoTokona cetesoro BpemeHn NTP (Network Time Protocol) B
cetax IP.

2.4.2. NMpuvHUMN pencrTeus

CurHan meTkun Bpemenn moaynsa NTOHACC/GPS cpaBHMBaeTcs co
LUKaron BpEeMEeHN BHYTPEHHUX annapaTHbIX 4acoB YcTpoucTtea. [lo
pesynbTataMm  CpaBHEHWA MNPOM3BOAUTCS BbIYUCIIEHME MOMpPaBKM AS
KOMMEeHcaunm yxoaa 4acToTbl ONOPHOro reHeparopa.

B cnyyae oOTCyTCTBMS METKM BpPEMEHM Ha BbIXOoAe MOy
MOHACC/GPS (aBapua aHTeHHO-(bMOepHOro TpakTa, OTCYTCTBUE
HaBUrauMOHHbIX CMYTHUKOB) ONA XPaHEHUs TeKylWen MeTKU BpeMeHu
NCNOSb3yeTCHA BHYTPEHHUIM OMOPHbLIN reHepaTop.

24.21. Moaynb «'TTIOHACC/GPS»
B yctponctee ncnonbsyetcs moaysnb tuna NVO8C-CSM.

Puc. 2.1. BHewHun Bug moayns «MTIOHACC/GPS» tuna «NVO8C-CSM»

Moaynb No curHanam CrnyTHUKOBbLIX PagnoOHaBUraLMOHHbBIX CUCTEM
(CPHC) TTIOHACC/GPS dopmupyeT Lwkany BpeMeHM B Buae
nocnegoBaTenlbHOCTM  MMMyNbCOB €  4actotom 1My, a Tak Xe
NHoOpMaLUNOHHOE coobLeHne, MNpuBA3bLIBaOWEE MNOCNeaoBaTeNlbHOCTb
MMMYNbCOB K MCMNOSIb3YEMOW LLKaNe BPEMEHM.

CPHC GPS, Takke HasbiBaemad NAVSTAR (NAVigation System
using Timing And Ranging), ©asuvpyeTca Ha CryTHUKax, OBUXYLLUXCA
BOKPYI 3eMJiM No opbuTanbHbIM TpaekTopusam. 24 cnytHMKa obecrneymBartoT
100% paboTocnocobHOCTb cUcTeMbI B NOBOM TOUKE 3EMHOrO LWapa, HO He
Bcerga Moryt obecneynTb YBEPEHHbIN NPUEM N XOPOLLMA pacyeT No3uunu.
MoaTomy, ANs yBenuyeHMss TOYHOCTU NO3ULMW U pe3epBa Ha cnyyau
cboeB, obuiee Yncno CnyTHUKOB Ha opbuTe nogaepxueaeTtca B 6onbLiem
KonuyecTse.
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MakcumanbHOEe BO3MOXHOE YUCIO OAHOBPEMEHHO paboTarowmx
cnytHukoB B cucteme NAVSTAR orpaHuyeHo 32. GPS gasnsetcs
NacCMBHOM CUCTEMOM HaBuraummn, KoTopasi No3BONSET NPUHUMATbL CUTHanbI
CNYTHUKOB, OOQHAKO WUCKIlOMaeT BO3MOXHOCTb nepegadun curHana. CurHan
cnytHMkoB GPS mnmeet vyactoTtbl 1.227 n 1.575 I'Ty. 310 03Ha4yaeT, 410 ANs
9JIEeKTPOMArHUTHOM BOJSIHblI TakoW Y4acToTbl MomMexamu OyayT sABNATbCS
MeTannM4yeckme U [OepeBsiHHbIE MOBEPXHOCTU, HEKOTOopble  BuUAbI
nnactMmaccol, 6eToH. Mo aTon NpuYnHE Henb3a MnonmMaTb CMNYTHUKM B
KenesobeToHHOM  30aHuK, ONng 3TOro  HeobxoAuMMO  U3MEHUTb
MECTOMNoMoXeHne npubopa Ha 6Gonee OnaronpuaTHoe AnNs npuvemMa
curHana. Camble TOYHblE MOKa3aHUA MOXHO OXugaTb, KOoraa BedeTcsa
NPUEM CUrHanoB Ha OTKPbITOW MECTHOCTM HE MeHee 4eM C 4 CnyTHUKOB,
paBHOMEPHO pacnofioXKeHHbIX No BceMy HebocBoay.

KadecTBo onpeneneHns MecTornornoXeHus u oOpMUPOBaHUA METKU
BPEMEHN 3aBUCUT OT TOro Habopa CryTHWKOB, C KOTOpbIMM paboTtaet
mogynb. Ecnu moayrnb vMmeeT BO3MOXHOCTb BblOpaTb M3 0OOMbLIOro
KONMn4yecTBa MPUHMMAaEMbIX CUrHanoB rmydline, TO 3TO MOMNOXUTENbHO
CKaXKeTCsl Ha TOYHOCTU (POPMUPYEMON METKN BpeMeHu. [locne BKIoYeHns
GPS npuemHuka HaBurauumoHHas cucTeMa akTUBMpPYeTCs He cpaay.
HaBuraunoHHble coobLeHus, nepegaBaeMble CO CNYTHUKOB, codepxar
ABa Tuna AaHHbIX — adpemepuabl U anbmaHax CrnyTHUKOB. B anbmaHaxe
nepegatoTca napameTpbl OpbUTLI, C MOMOLLBIO KOTOPbIX MOXHO BbIYUCNUTL
NpUMepHoe MEeCTOMOMNOXEHNE CMNYTHUKOB C  AoCTaTovHOM  60nbLuon
MOrpeLLHOCTbLI0. ANbMaHax, XpaHALWWNUCA B NAaMATU NPUEMHUKA, NOCTOAHHO
obHOBNHAeTCH, T.K. Kaxdbl CNYyTHUK nepedaeT AdaHHble arbMaHaxa AJis
BCEN rpynnbl CNyTHUKOB. BpemMa «KM3HW» anbmMaHaxa cocTaBnger 2-3
mMecsua. [lanee, BenuunHa HakonreHHon ownbknm B pacyeTax 6Oyaer
HedonyCTUMOWN.

[aHHble acbemepua copepxaT napameTpbl, nosponswowme 6onee
TOYHO BbIYUCIIUTbL TEKyLlee MeCTOMNOSIoXeHWe CryTHUKOB. B oTnuume ot
anbMaHaxa, Kaxabl 13 CrnyTHUKOB nepefaeT, TONbKO CBOU COBCTBEHHbIE
apemepuabl. Bpems «xusHn» apemepus He npesbiaeT 4-6 Yyacos.

NHdopmauusa gaHHbIX adpemepua 1 anbMaHaxa, nepegaBaemMon co
CNYTHUKOB, MOCTOSAHHO KOPPEKTUPYEeTCs. DTO NPOMCXOANT OAUH pa3s (a npu
Heobxoaumoctn n 6onee) B cytkn. CeTb Ha3eMHbIX CTaHUMW, nonyyaeT
NHOPMALINIO CO CMYTHMKOB, MO aHanorMm ¢ odbbl4HbIMK NMONb30OBaTENAMMN,
aHanuampyeT WU3MepeHUsi, CpaBHMBAET MX C OMOPHbIMKU, paccyUTbiBaeT
KOPpEKTMpYOLLMEe MNOonpaBku U nNepefaeT MX Ha rMaBHYK CTaHUuIo, C
KOTOPOWM OCYLLECTBIIAETCS nepefadya AaHHbIX Ha CMYTHUKM.
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AHanornyHo pabotaetr CPHC T[JIOHACC, y koTopown nRosfiHoe
KONMUYEeCTBO CMYyTHUKOB B rPYNMNMPOBKE COCTaBNseT 24.

2.4.3. KoHCcTpyKUUA

KOHCTPYKTUBHO YCTPOMCTBO BLINOSTHEHO B MeTann4eckomMm Kopnyce,
pasmepom 145x90x35MM, C anemeHTamMu KpenneHus Ona YCTaHOBKM Ha
DIN-penky. BHewHun Bug yctponctea nsobpaxeH Ha Puc. 2.2.

Puc. 2.2. BHewHun Bug yctponcTea

Ha ycTponcTtee pacnosfnoXeHsbl:
[Ba nopta Ethernet 10/100 Base-T (ETH1, ETH2);
Bbixoa curhana 1PPS;
Mopt RS-232 SIRF;
Pasbém aHTeHHbl mogyns NMTOHACC/GPS;
Pa3bem anektponutaHug;
Pasbem USB gnga ynpasneHnsa ycTponcTeom;

CBeTtoguoaHble  WHOMKATOPbl  ANst  OToOBpaXeHusa  TekyLiero
COCTOSAHWUSA YCTPOUCTBA.

BWHT 3a3emneHus
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2.4.4. YcTtaHOBKa M NoAKno4YeHue yCTpomncTea

YcTtponcteo yctaHasnmBaetTcsd Ha DIN-penky v doukcupyetca npwu
NOMOLLM 3aLLESKN.

2441. MNopkntoyeHue Kk cetn Ethernet

YCcTponctBo wnMeeT [Ba He3aBUCUMbIX MNopTa C  WOEHTUYHOMN
PYHKUMOHANMBHOCTBIO U OAMHAKOBLIM  HAboOpoOM  KOHMUIypauMOHHbIX
napameTtpoB. KoHdwurypauma kaHanam 3agaétcd  uHaMBuAyanbHO.
HarpysoyHas cnocobHOCTb KaXOoro u3 KaHanoB COCTaBnsAeT OKOMo
120000 naketoB B cekyHay. Peanusauua crteka npotokonos TCP/IP
MONHOCTBIO annapaTHasa u He noasepXeHa Bupycam n DDOS-aTakam.

Kaxgbln nopT npegHasHadeH angd npuMéma 3arnpocoB OT KINMEHTOB U
dopMMpoBaHUA nakeTa C TOYHbIM TEKYyLMM BpPEMEHEeM COrflacHo
NPOTOKOMaM:

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).

Mpn wucnonb3oBaHun Network Time Protocol (NTP) wnmeetcs
BO3MOXHOCTb NPOU3BOAUTL PaCChIfiKy NakeToB Ha ykasaHHbI IP-agpec (B
T.4. 1 LWUMPOKOBeLLaTenbHyto «Broadcast»), ¢ ykazaHHOM NepuoanYHOCTbIO.

Ona nogknioyeHnss yctpouctBa K cetun Ethernet wmcnonbayetcs
CTaHOapTHbIN Kabenb Tvna «naTt4y-Kopay.
2.4.4.2. MoaknoyeHne aHTeHHOro 6rnoka

AHTEHHBbIN BNOK NogK4YaeTcs K YCTPOMUCTBY Mpy NOMOLLM pa3bemMa
Tvna SMA (Bunika). BHeWwHW BUA pa3bemMa npeacTtaBneH HUXe:
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2.4.4.3. NMoaknoyeHne K ceT NOCTOSAHHOrO HanpsXXeHus

MogknoyeHne YyCcTponcTBa K CETU MOCTOSAHHONO  HanpsiKeHus
ocyLlecTengeTca npu noMmowm pasbema tmna MSTB2,5/2-ST. HasHaveHune
KOHTaKTOB pa3bEMa rnokasaHbl Ha Puc. 2.3.

Puc. 2.3. BHewHwi BuA pasbema nutanHna MSTB2,5/2-ST 1 HazHa4YeHne KOHTaKTOB

. BHUMAHUE! KoHTakTbl MCTOYHUKA MUTAHUSA He CBSI3aHbl C 3aLUTHbLIM

3a3eMIieHneM.
2.4.4.4. MNMoakno4yeHne K ceTn nepeMeHHOro HanpshkeHus 220
BOJbT

MogkntodeHne yctpouctBa CCB-1T Kk ceTm nepemeHHOro
HanpsbkeHns 220 BOSbT ocyllecTBnaeTcd npu nomouwm wHypa PC-186-
ML12 nnn aHanorm4yHoro. BHelwHU B1g pasbema nokasaH Ha Puc. 2.4.

Pepakums 1.0 ot 17.06.2014r. 11



YKYC-I 020M PykoBoacTBO No akcnnyatauuu

Puc. 2.4. BHewHnin Bua pasbema LHypa NuTaHus.

[INst NOAKIIOYEHUS MUTAHWS CREAYeT UCTOMNb30BaTbh MHOTOXUIbHBbIN
npoBoz cevyeHnem He MeHee 0,25 mm>.

2.4.4.5. Moakno4vyeHme 3alMTHOro 3a3eMneHus

NogkntoyeHue 3alMUTHOro 3a3eMiieHns K YCTPOWNCTBY
oCyLlecTBndeTcs NPOBOAHUKOM CEYEHMEM HE MeHee 2 MM? HaVMeHbLLEV
ANMVHBbL - K OAwkanwen TOovKe MOAKIOYEHUST  KOHTypa  3alUMTHOro
3a3eMrneHus.

2.5. Pabota c ycTponcTBOM
2.5.1. BknroyeHne nuTaHus yctpoucTea

[Mocne nogadn nuTaroWero Hanps»KeHus, BbIMOMHAETCA npolecc
nHUYManusaumm yCTponucTtBaa. [Mocne 3aBepLueHns npouecca
WHULManNu3aumMm, YCTPOMCTBO Mepexoant B paboynn pexum, O Yem
CBMOETEeNbCTBYET Nepnoanveckoe MuraHne 3enéHbiM LBEeTOM MHOuKaTopa
«YCTPONCTBOY.

2.5.2. YnpaBneHue yCTpOUCTBOM

YnpaBneHne ocyLlecTBNAeTCca npu nomMoLumn nporpammel «Cuctema
TexHunyeckoro obcnyxusanus»y npomssogctea 3A0 «KOMCET-cepBuc»
(aanee CTO) no nutepdency USB unn cetn Ethernet.
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2.5.3. YcTaHOBKa ceTeBbIX NapameTpoB

CeTeBble napameTpbl yctpouctBa (IP-agpec, macka nogcetu u
agpec LWn3a) XpaHATCA B 3HEProHe3aBMCMMOW MNaMATUM YCTPOWCTBA.
YcTaHOBKa HeobxoammMon KoHdurypauum OcCyLecTBRsSieTCs Npu MoMoLim
nporpammel CTO.

2.5.4. Nupukauus

Ha nuueBon naHenn yCTpoOMCTBA pPacnofoXeHbl CBEeTOAMOAHbIE
MHAOMKATOPbI AN1s OTOBpaXeHUst TEKYLLLEro COCTOSIHUSA YCTPOMUCTBA.

MHoukaTtop «YCTpoMCTBO» OTOOpaxaeT TeKywee COCTOsiHUe
yCTpOMnCTBA.

CocTosiHue KaTteropusa
3enéHbin (Muraet) HopmanbHas paboTta yctponctea
3eneHbIn (ropuT) CoxpaHeHne JaHHbIX B 3HEpProHe3aBMCUMYyo NamsiTb
KpacHbin ABapua yctponctea

Nugukatop «CPHC» oToGpaxaeT Tekyliee COoCTosiHMe Moayns
MMOHACC/GPS

CocTosiHue OnucaHue
He roput Mogayrnb He ycTaHOBIIEH

MpeBbilEHO MakcuManbHoe 3Ha4YeHne Toka, noTpebnsemoe

KpacHbin (Muraer) aHTEHHbIM TPaKTOM

KpacHbIn (ropur) ABapusa aHTeHHbI (HeT HaBUraynoHHbIX HKA)
3enéHbin (Muraet) HepoctaTo4Hoe konmyecTBo HaBUraumoHHbix HKA
3enéHbin (ropuT) HopmanbHas pabota

NuoukaTop «YacTtoTa» oToGpa)aeT Tekyllee COCTOssHME anroputma
NOACTPOWKM OMOPHOro reHepaTopa

CocTtosiHue OnucaHue
KpacHbin (ropur) Pexum yaepkaHus
3enéHbin (Muraet) MoacTporika YacToTbl ONOPHOro reHepaTopa
3enéHbIn (ropuT) 3axBaT hasbl
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NHaunkaTtop «Bpemsi» oTobpaxkaeT Tekyllee COCTOSIHUE BHYTPEHHUX
4YacoB yCTponCTBa

CocTosiHue OnucaHue
KpacHbin (ropur) Yacbl He CMHXPOHU3MPOBaHLI
3enéHbin (ropuT) Yacbl CMHXPOHU3MPOBaHLI
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3. TEKYLLMN PEMOHT
3.1. OOwme ykaszaHuA

B cnyyae Bbixoga w3 CTpOS YCTPOMCTBO 3aMeEHHAeTCd Ha
aHanorndyHoe un3 coctaBa 3WI1. PemoOHT npousBoanTCcA B 3aBOLACKUX
YyCroBUSX.

3.2. Mepbl 6e30nacHoCcTHU

Mpn 3ameHe ycTponcTBa Heobxoammo cobniogaTe npasuna
anekTpobe3onacHOCTU npu paboTe C 3I1eKTPOYyCTaHOBKaMM.
OneKkTponuTaHme OOMKHO ObiTb OTKMHOYEHO.
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4. METOObl KOHTPOIA

Bce uvcnbiTaHnda, ecnn Ux pexum He ykasaH B PO, npoBogsdTr B
HOopMarbHbIX KnMmaTtmndeckux ycrnosuax cornacHo FOCT 15150:

Tabnuua 4.1
Temnepatypa okpyxatowiero Bo3gyxa, °C +25+ 10
OTHocuTenbHasa BNaxHocTb Bo3ayxa, % ot 45 po 80
ATmocepHoe fasneHue, klla (Mm pT. CT.) oT 84 no 107 (630-800)
HanpsikeHue nutanus, B
- BApMaHT ucnonHeHus 1 =12B+4,8
- BApMaHT UCMNOSTHEHUS 2 =24B+48
- BapuaHT UcnosnHeHuns 3 =48 B +4,8
- BapuaHT ucnonHeHus 4 ~220+10% 50 'y
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5. KOMIMNNEKT NMOCTABKH

B KoMnNnekT noctaBku yCTPOMUCTBA BXOOAT:
- YHMBEpPCarbHOE KOMMAaKTHOE YCTPOMCTBO CUHXPOHM3aL M
«YKYC-INMM 020My;

- nnaHka KkpenneHus Ha DIN-peky;

- pa3bEéM nuUTaHna (a4ns BapuaHToB UCNosiHeHus 1-3)

- Kabenb NUTaHus (Ons BapnaHTa UCMONHEHNS 4);

- KOMMNAKT-AUCK, BKNHOYaOLLNA:
e PYKOBOZCTBO MO aKcnnyaTaumn (3neKTPOHHbIN BapuUaHT);
e [lporpamma «Cucrtema TeXHUYECKOro 06CNYyKMBaAHNAY

- fononHuTenbHoe obopyaoBaHue.

CocTtaB fonosniHuTenbLHOro obopyanoBaHus (CoctaBnsAoWMe KOMMNOHEHTOB
aHTEHHOro TpakTa) onpeaenseTcs 4OroBOPOM MNOCTaBKW.
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6. OOMNOJIHUTEJIbHOE OBOPYAOBAHUE

HdononHutensHoe obopyaoBaHwe npegHasHa4vyeHO AN NOCTPOEHUS
aHTeHHO-uaepHoro Tpakta. B coctaBe [ononHUTENbHOro obopyaoBaHus
MOrYT MCMNOJSIb30BaTbCA PasfinyHble aHTeHHbl U kabenu. Tun anemeHToB
aHTEHHO-PUAEPHOro0 TpakTa AOSMKEH COOTBETCTBOBATb KIMMaTUYECKUM
ycrnoBusim U obecnevmBatb Tpebyembin KoadduumneHT nepegayn. Kpome
TOr0 aHTeHHa p[ofmkHa obecneynBaTb MpPUEM CUrHaNoOB CMNYTHUKOBbIX
pagnoHasuraynoHHsix cuctem NMTOHACC n GPS.

6.1. Bnok aHTeHHbIn
6.1.1. Bnok aHteHHbIn LIBEA.464659.004

BHelHn Bua aHTeHHoro bnoka nsobpaxeH Ha Puc. 6.1.

\

L
<t >

Puc. 6.1. BHewHun Buag aHTteHHoro 6noka LLIBEA.464659.004

OcCHOBHblE TEXHUYECKNE XapaKTepUCTUKA:

[nanasoH pabounx 4yactot, My 1570-1611
KoadppuumneHT yecunenuns, ob 15
KoaphdurumneHT cTtosiyen BonHbl, MO HANpshKeHUIO Ha BbIXode, He 20

Gonee ’
HanpsipkeHue nutanus, B 3,1...50
Tok notpebnexus, MA, He Bonee 30
Mabaputbl, MM J105%180,5
Macca, kr, He 6onee 0,44

Tpe6OBava K YCIioBUAM 3KCMyaTtaunu:

TemnepaTtypa okpyxatowen cpeqbl, °C:
npeaenbHO NoBbILLEHHas!, He Bonee 85
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paboyas noBbllIeHHas1, He bonee 70
paboyas NOHWXKEHHas!, HE MeHee -40
npegensHas NoOHMKEHHas, He MeHee -60
Pa6oq§-e NOHWXXEeHHOe aTMocepHoe aasrieHue, klla (MM. pT. CT.), He 26,7 (200)
MeHee:

CwuHycounganbHasa Bnbpaums:

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

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

AHTeHHbIN 6nok GPSGL-TMG-40NCB nmeeT HM3Kuin ypoBeHb LLUyMa
M BbICOKMA YPOBEHb YCUSEHUsl. XOpOLWO MOAXOOAMT ANS peLleHun ¢
npyuMeHeHnem 6Gonbwon gnvHon kabens. MoxeT OblTb YyCTaHOBMEH
OTAENbHO WNKU C MOMOLLbK TPyObl M3 cOCTaBa KOMMSIEKTa MOHTaXHbIX
yacten (OOCTYMHbl pasnuyHble BapuaHTbl Kpennenusi). ObecneyvsaeT
BCTPOEHHYIO (PYHKUMIO 3almTbl OT MOSMHWUW, a Takke MMeeT 3awuTy OT
oBGpaTHOM NOMAPHOCTMW.

BHelwHn Bua aHTeHHoro bnoka nsobpaxeH Ha Puc. 6.2.

o’
Puc. 6.2. BHewHun Bug aHteHHoro 6noka « GPSGL-TMG-SPI-40NCB»

OCHOBHblE TEXHUYECKNE XapaKkTepPUCTUKNA.

[wanasoH paboumnx 4yactot, My 1560-1620
KoadppuumneHT yeunenuns, ob 404 (GPS)

3814 (IMMOHACC)
HanpsibkeHue nutanus, B 3,3...90
Tok notpebnexus, MA, He Bonee 40
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MonHesawuTta 90B, 20kA

TpeboBaHMs K YyCNOBUSAM 3KCMyaTauuu:

TemnepaTtypa okpyxatowen cpeabl, °C:
paboyas noBbllEeHHas1, He Bonee 50
paboyas NOHMXEHHas, He MeHee -40

6.2. MaructpanbHbIn ycunutersnb

MaructpanbHbin yeunutens (PTKIM1.468834.001-01) ncnonb3yetca B
COCTaBe aHTEeHHOro TpakTa W npegHasHayeH AN yBesIMYeHUs MOLLHOCTU
nepegaBaeMoro curHana W MoBbIWEHUA YyBCTBUTENbHOCTU KaHana
npuema npuémHuka [TIOHACC/GPS, a Takke kKomneHcauum noTepb B
KaHane mexgy MPUEMHUKOM U aHTeHHoW. MarucrtpanbHbll YCUNUTENb
yCTaHaBfiMBaeTCd B aHTEHHOM TpakTe ucxoad U3 KoaduumneHTa
YCUNEHUS UCMNOSNb3yeEMOW aHTEHHbl M MOrOHHOro 3aTyxaHua kabens.
BHewHun Bug marnctpanbHoro yeunutens ndobpaxeH Ha Puc. 6.3.

____ -y
Puc. 6.3. BHewHui Bug marncTpansHoro yeunurens

OcCHOBHblE TEXHUYECKNE XapaKTepUCTuUKn

[wnanasoH yactot, My, 1570 ... 1611
KoadhdomumeHT yeunenus, ob 17
HanpsibkeHue nutanus, B 35...5
(BapmaHT NCnonHeHns) 45 ... 30
Tok noTpebnenus, MA, He Gonee 30
MabapuTbl, Mm @34%133 mm
Macca, kr, He bonee 0,17

6.3. [denutenb MOLWHOCTHU

Adenutenb MOLLIHOCTH (TCKOUN.468513.022)  obecneuvnBaeT
pasBeTBNEeHMe CcurHana Ha TpW HanpasfeHus U BO3MOXHOCTb
NOOKITIOYEHUST BHELUHEro nMUTaHWA aHTEHHOro TpakTta B AnanasoHe
(5,5...27,0) B. BHelwHUn BMA OenNUTENsS MOLWHOCTM n3obpaxeH Ha Pnc.6.4.
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Pwuc.6.4. BHelwHn B aenutenst MOLLHOCTM

6.4. YKazaHMA No TexHuKe 6e30nMacHOCTU NMPU MOHTaXxe
aHTEeHHOro TpakTa

Mepbl 6e30MacHOCTM NpPU MOHTaXe  aHTEHHOro YCTPOMCTBA Ha
BbICOTE [OOSMKHblI ObiTb paspaboTaHbl M obecnedeHbl oOpraHuMsaumen,
npounssogsaLen 3T paboThbl;

MogknodeHne aHTeHHoro 6r5ioka 1 ycunuTena MarucTpanbHOro
HeoOXoaAMMO  NPOM3BOAUTL  TOSIbKO  MPWU  BLIKITIOYEHHOM  MUTaHUK
YCTPOUCTBA;

[Mpwn cTbikOBKE annapaTypbl HEO6XO0AMMO cobnogaTh Mepbl 3alnTbI
OT CTaTMYeCKOro 3reKTpu4ecTBa;

K obcnyxuBaHuto CCB  pgonyckaloTcs  nuua,  MMmerowme
KBanudukauuo no TexHuke 6esonacHocTn He Huxe |l rpynnbl.

6.5. TpeboBaHMA 1 pekoMeHZaUuMM MNO YCTaHOBKe
aHTeHHOro bnoka Ha obbLekTe

Bnok aHTeHHbI JOMmKeH pa3MeLlaTbCa B BEPXHEW 4acTu 34aHus C
cobnogeHnemM cnegyoLwmx yCrnoBui:

Bnok aHTeHHbIn OomMKeH OblTb YCTaHOBMNEH Tak, YTOBbl BEpXHAA
nonycgepa (cumtas oOT nocagoyHoro dnaHua) He  3aTeHsnacb
afieMeHTaMu KOHCTPYKLUMN 30aHnsa u apyrumu npeametamum (Puc.6.5).
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3EHHT

BepxXHSA moavedepa

1 jmucnnm i y ropuson
i 20
\\\L‘ljﬁ

Puc.6.5. BepxHaa nonycdepa aHTEeHHbI

MoTepn OT YaCTUYHOrO 3aTeHeHUs Brioka aHTEeHHOro npeaMeTamu
CpaBHUTENbHO HebOMbLIMX pas3mMepoB 3aBUCAT OT  3(PPEKTUBHON
noBepxHocTu paccemBaHus (OIMP) u pacctosHMA [0 3aTeHsALWEero
npeameTa. 3TN NOTEPU MOXHO OLIEHUTb MO NPUBNXEHHOW dhopmyre:

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

roe:
L — noTepm OT YaCTUYHOrO 3aTeHeHwus!, AB;
S — NP, m%

R — paccTtoaHune 0o 3aTeHaowero npeamera, M.
Mpu L < 2 ob notepu cumtatoTca 4ONYCTUMBIMMU.

nOTepM OT 3aTeHeHnsa Brnoka aHTEHHOro ASIMHHLIM MeTanNMM4Yeckum
UMnmMHgpomM MoryT ObITb I'IpI/I6J'II/1>KeHHO OLEeHEHbI KaK

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

roe:

L — noTepn oT YacTUYHOro 3aTeHeHus, ab;

d — gnameTp umnuHagpa, m;

D —paccTosiHne oT aHTeHHbI 40 UunuHapa, m.

MpakTnyeckn yctaHosrieHo, 4yto npu d < 0,115 M u D > 4 m, aTu
notepn B pabodyem pamanasoHe dactor CPHC TJIOHACC mn GPS He
CYLLECTBEHHbI.

[Ons yMeHbLUEeHUs1 nomex OT APYrnX PagnoTEXHUYECKUX CUCTEM
GM0OK aHTEHHbIN OOMKEH yCTaHaBNMBATbCA Kak MOXHO Aanblu€ OT aHTEHH
9TUX pagnocmucTeMm, OCOBEHHO OT aHTEHH CNYyTHUMKOBbLIX TEpPMMUHAaNoB
INMARSAT, GLOBAL STAR u 1RIDIUM. 310 paccrtosiHne B nobom
cnyyae JOMMKHO BbITb HE MeHee 4 M.
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Bnok aHTEeHHbIN MOXET yCTaHaBNMBATbLCA Kak HEMOCPEACTBEHHO Ha
9NleMeHTax  KOHCTPYKUMW  30aHusl, Tak W Ha  cheyunanbHbIX
npucnocobnerHnax. [pu ycTtaHoBke 65i0ka aHTEHHOro, Heobxoanmo

NoAroTOBUTbL METanIMYecKyto nnowanky ¢ OTBEPCTUAMM, YKa3aHHbIMU Ha
Puc.6.6.

30402

@ 4,5 H13
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i

i

= :

4 ors. \% :
h i

4

i

@ 95 + 0,16

Pnc.6.6. BHewHun B1a nnowankv Ans yCTaHOBKM aHTeHHoro 6roka

Pa3mepbl nnowagkn OofmkHbl ObiTb He MeHee 110110 MM U He
6onee 200x200 MM. BrOK aHTEHHbIN KpPenuTcsa K nnowiagke YeTbipbMs
BuHTamu (6ontamn) M4. CtonopeHune BUHTOB (60NTOB) OcCyLleCcTBNAeTCS
no OCT4 10.019.200 unn aHanorm4HomMy oTpacrieBoMmy ctaHgapTty. [AnvHa
BUHTOB (OONTOB) NoabupaeTca U3 KOHCTPYKTUBHBIX COOBpaXkeHun ¢ y4eToMm
TONWWHbI Nnowagkn. [na yctaHoBKM Broka aHTEHHOrO Ha BepTUKanbHYH
TpydOy (WTblpb) C npucoeanHuTenbHon pesbbon 1" pekomeHayeTcs
ncnonb3oBatb ocHoBaHue LLUBEA.301314.025, npuBegeHHoe Ha Puc.6.7.

Puc.6.7. BHewHun Bug npucnocobnenus LWWBEA.301314.025

[ns  ycTaHOBKM Ha  rOpuU3oHTamNbHbIX U BepTUKanbHbIX
MEeTasNIOKOHCTPYKLMNAX LMNUHOPUYECKON dopmbl pekoMeHayeTcs
ncnonb3oBaTtb KpoHwTenH LLBEA.301568.001, npuBeaeHHbI Ha Puc.6.8.
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Puc.6.8. BHewHun Bug kpoHwTenHa LWBEA.301568.001

Brnok aHTeHHbI nogkn4aeTca K MNPUEMHUKY MOCPEACTBOM
BbICOKOYACTOTHOIO KOoakcuarbHOro kabensi ¢ BOSIHOBbIM COMPOTMBIIEHUEM
50£5 Om. B 3aBnCMMOCTM OT HEO6XOAMMOW ANUHLI MOTYT MCMNOSb30BaTbCS
pasHble TUMNbl Kabenen, Npu 3ToM 3aTyxaHune B Kabene B AnanasoHe 4acToT
oT 1565 go 1614 MI'y gormkHO HaxoauTbesa B npeaenax ot 5 go 11,5 gb.

Ecnn Gnok aHTEeHHbIN HEBO3MOXHO yCTaHOBUTb BAaJin OT MeCTa
pacnonoxeHunda nepe,u,arou.l,elh annapartypbl, Heob6xoamMmo CMOHTUPOBATb
6nok rapaHTnpoBaHHO BHE 30HbI €€ U3JTy4EHUA (B pa,EI,MOTeHI/I).

3anpeliaeTcsa ycTaHaBnueaTb OMOK aHTEHHbIM BOAM3M MeCcT C
BbICOKOW BuOpaumen, Bbi3biBaeMON paboTon MexaHU3MOB, U UCTOYHUKOB
Tenna, HanpumMmep ObIMOBbIX TPy6.

Tpacca npoknagkMm aHTEHHOro kKabens CHWXeHust OormkHa ObiTb
BblOpaHa C y4eToM crneayroLwmx TpeboBaHun.

— MuHmanbHbIN paguyc narnba kabensa — 100 mm.

— He ponyckaetca npoknagka kabena  BONM3M  ropsumx
NOBEPXHOCTEN M ObIMOBbIX TPYO; Bpallatoweroca obopyaoBaHUs; OCTPbIX
KPOMOK 1 abpasmnBHbIX MOBEPXHOCTEN; ABEPHbIX KOCAKOB U OKOHHbIX pawM;
arpeccuBHbIX >XUOKOCTEM WU ras3oB; BO3MOXHbIX MECT CXoda C KpOBIM
3aHus cHera n nbaa.

— Ona 3awuTbl kabens B MecTax, roe OH MpoXoaAuT CKBO3b
neperopogku, oCOBeHHO rpybble U OCTpble, PEKOMEHOYETCHA UCMONb30BaTb
rMnb3bl.

— [Ons VCKMIOYEeHWss Harpy3ok Ha KabenbHble COoeauHEHUs
Heobxoaumo obecneunTb KpenneHue kabens ¢ netnen okono 6roka
AHTEHHOrO N MecTa PacronoXeHNsl YCTPOMUCTBa.
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6.6. YcTtaHOBKa v noAkKrn4YeHUe aHTeHHOro brnoka
6.6.1. KpoHwTenH yHuBepcanbHbin JIXKAP.301568.001

MpeoHasHayeH Ans yctaHoBku 6noka aHTeHHoro GPSGL-TMG-
SPI-40NCB vnu LLUBEA.464659.004. KpenneHue Ha CTEHY UNu MauvTy.
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6.6.2. YcTaHOBKA 7] noakrovyeHme aHTeHHOoro onoka
LLIBEA.464659.004

Bnok aHTeHHbIN
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6.6.3. YcTaHOBKa U nogknroyeHue aHteHHoro 6noka GPSGL-TMG-
SPI-40NCB

6.7. [po3o3awmTa aHTEHHOro TpakKTa

Ona sawmtel BXogHbIX Lenen npuemHmnka NMTOHACC/GPS oT rposbl
N paspsigoB MOMHUM B aHTEHHOM TpakTe MOryT ObiTb YCTaHOBMEHbI
3alNTHble 3neMeHTbl. [MpnHUMn paboTbl 3aLUNTHBLIX 3NIEMEHTOB OCHOBaH
Ha NPUMeEHEHNN razopaspagHon  TEXHOMNOrUN. PekomeHayeTcs
MCNoNb3oBaTb OAWH M3 MNPEeACTaBfieHHbIX HUXe 3alMTHbIX 3N1EMEHTOB:
dupmbl «CITEL» TMna P8AX09 N MF; N712Q; DIAMOND SP3000.
BHewHuin BUA 3aWmUTHBIX 95IEMEHTOB n3obpakeH Ha pucyHke Puc.6.9.

P8AX09 N MF N712Q DIAMOND SP3000

Pwuc.6.9. BHellHWn BUA, 3aLLMTHOrO anemMeHTa
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3alUNTHBIA 3NeMEeHT yCTaHaBNMBAETCS B aHTEHHOM TpakTe mexay
NPUEMHON aHTEHHOWN U Pa3bEMOM AJ15 NOOKITHOYEHUS aHTEeHHbl YCTPONCTBA.
[MpumMep yCTaHOBKM 3aLlMTHOMO afiemeHTa npusegeH Ha Puc.6.10.

\ AHTEHHa

'pomooTBOA

K aHTeHHe

3aLLI,l/ITHOE 3asemMrieHme

KT 3emns

Puc.6.10. Npumep ycTaHOBKM 3aLLMTHOrO ariemMeHTa

6.8. YkazaHuMsA NO NOCTPOEHUI0 aHTEHHOro TpakKTa

[nnHa aHTeHHoro kabena onpegensaeTca Ucxoasa U3 KoadpuumeHTa

YCUNEHUS aHTEHHbI, MOrOHHOroO 3aTyxaHus NCMOSb3yeMoro
BbICOKOYACTOTHOro kKabens un koadpduumMeHTa  ycureHus/3aTyxaHus
OOMNOSNTHUTENBHOIO obopynoBaHus (Hanpumep: ncnonb3oBaHne

MarucTpanbHOro YCUNUTENd W 3MEMEHTOB PO303alinTbl AHTEHHOro
TpakTa).

AHTEHHbIN TpakT B annapaTtype noTpebutena p[omkeH 6ObiTb
BbIMOSHEH C Y4ETOM NpuBEAEHHbIX TpeboBaHMiA:

ObecneyeHne koahduuneHTa nepegadn aHTEHHOro TpakTa B
npegenax 20,0...30,0 ob c¢ y4yetom, 4TO YyBenuyeHue ocnabneHns
pagmoYacToTHOrO CUrHana B aHTEeHHbIX kabenax gocturaet 3 ob k KoHuUy
CpoKa 3Kcniyataumu;

I'IpM HeobxoaMmMocTn AonyckaeTtcda Halindme AOONOJTHUTENIbHbIX BY
nepexonoB mMexay CcCoCtaBHbIMU HaCTAMU aHTEHHOIO TpaKTa,
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Mpun pacyete «koadpbpuumeHta nepepayn AT pekomeHayeTcs
YUYNTbIBATD:

ocrnabneHne paguo4actoTHOro curHana B kabene tmna PK50-4-11
pasHo 0,52 aob/wm;

ocrnabneHve paguo4actoTHOro curHana B kabene tuna PK50-7-11
paBHo 0,4 ob/wm;

ocnabneHve pagnoyactoTHoro curHana B kabene tuna PK 50-4,8-
32 paBHo 0,27 gb/wm;

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

ocnabneHne pagumodacTtoTHOro curHana B kabene tuna LMR-400
pasHo 0,17 ob/wm;

ocnabneHne pagno4acToTHOrO CUrHana B YCTPOMCTBAX COMPSXKeHUs
aHTeHHoro TpakTa He 6onee 1,0 ab;

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

PekoMmeHayeMmbli, B 3aBUCUMOCTW OT ANWHbBI, kKabenb:

Bnok aHTeHHbIn GPS/TTIOHACC Bnok aHTeHHbin GPS/TTIOHACC
GPSGL-TMG-SPI-40NCB 6e3 LIBEA.464659.004 coBMECTHO C
AOMNONHUTENBHOIrO MarnuCTpanbHOro | MarucTpanbHbIM yCUnMTenem
ycunutens TCHKON.468834.006
oT 20 no 60 m: aHTeHHbIN kKabenb PK | oT 5 o 40Mm: aHTeHHbIn Kabenb PK
50-4,8-32 50-4,8-32
o1 40 po 90 M: aHTEeHHbIN Kabenb oT 5 0o 45m: aHTeHHbIN Kabenb RG-
PK-50-7-311 213 CU
oT 50 go 110 Mm: aHTeHHbIN Kabenb oT 40 po 55M: aHTEeHHbIN kKabenb
LMR-400 PK-50-7-311
oT 55 no 65M: aHTEeHHbIN Kabernb
LMR-400
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7. NMPUNOXEHUE 1

OBO3HAYEHUA U COKPALLEHUA

NMOHACC [nobanbHas HaBuraumoHHas CnyTHukoBast Cuctema

HKA HasuraunoHHbin Kocmuyeckmn Annapart

Mo [MporpammHoe obecneyeHne

PO PykoBoAcCTBO Mo akcnnyaraumm

CPHC CnyTHukoBasi PaguoHasuraumoHHas Cuctema
CTO Cuctema TexHn4yeckoro O6cnyxmnBaHus

GPS Global Position System

NTP Network Time Protocol

SNTP Simple Network Time Protocol
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