PYKOBOACTBO
MO SKCMNYATALUU

Annapartypa
reoge3nyeckasn
CNYTHUKOBaA

PrinCe P5U, PrinCe P5E

Pepakuwna 1.0
CeHTa6pb 2019



MEPbI BE3OINACHOCTHU

[aHHOe pyKOBOOCTBO OMUCLIBAeT MOPSOOK 3KChfyaTauMu annapatypbl reofe3nyeckon CrnyTHUMKOBOWN
PrinCe P5U/P5E.

lMepea Hayanom wmcnonb3oBaHMs 00OPyAOBaHMSI MPOYTUTE YyKasaHMsl MO TEXHUKe Oe3onacHoCTU U
ybeguTecb B TOM, YTO OHWN MOHATLI NPaBUIIbHO.

MpeaynpexpeHna n npegocTepexeHns
OTcyTCTBME KOHKPETHBIX NPeaynpexaeHnini He 03Ha4YaeT nonHy 6e30nacHOCTb U OTCYTCTBUE PUCKOB.
Bceraa cnenynte ykasaHusiM, CONPOBOXAAOLWMM NpeaynpexaeHne unvm npegoctepexxeHne, NoCKombKy
OHW npegHasHa4yeHbl A1 UCKMYEHUS WM MUHUMM3aUUM pucka TpPaBM WM  NOBPEXAEeHUs
obopynoBaHusa. O6pallanTe ocoboe BHUMaHWE Ha yka3aHusi, OOpMIEeHHbIE B JaHHOM PYKOBOACTBE
cnegylowmmMm obpasom:;
MpepynpexaeHuve. [aHHoe coobweHne o0003Ha4YaeT BbICOKYHD CTENeHb pucka
nony4YeHus TpaBMbl U NOBPEXAEHNst 000pyaoBaHus. [NpegynpexaeHnst ykasblBatloT Ha
npvpoay pucka W BO3MOXHYH CTeneHb yulepba, npuBOASTCA Mepbl  TEXHUKM
6e3onacHocTu. MpeaynpexaeHns, NpuBeAEHHbIE B TEKCTE, NPOAYOGNMpoBaHbl B Havane
pyKkoBOACTBA.

BHumaHue. [aHHoe coobuweHne o06o3HayaeT BO3MOXHbLIE PUCKM  MOBPEXAEHUS
o6opynoBaHusl 1 NoTepu AaHHbIX. MNpMBOASTCA Mepbl TEXHMKN 6e30nacHOCTH.

NMpaBuna n TexHnka 6e3onacHoOCTU

f BHumaHue. PekomeHgyeTca He poHATb npubop. W3-3a nageHus BO3MOXHO
noBpexgeHne KoprycHbIX AeTanewn, ¢ nocrneaywmmM HapyLweHnem repMeTU4HOCTH.

MpémHMKM copepkaT BCTPOEHHLIM paano mogynb Bluetooth®, a Takke MoryT nepegaBaTb
paguocurHanbl 4Yepes3 aHTEeHHY BCTPOEHHOro paguvoModema, WM MNocpencTBOM — BHELUHEro
pagnomogema. NpaBuna ncnonb3oBaHnsa pagnomMoaemoB, paboTtatowmx B guanasoHe 410 — 470 Mlu,
pas3nuyalTca B pasHbiX CTpaHax. B HeKoTopbIX CTpaHax YCTPOMCTBO MOXET WUCMonb3oBaTbcs 06e3
NMonyyYeHnss cneuuanbHOro paspelleHns, B OCTalnbHbIX - MCMNOMb30BaHWE paamo4vacTtoT Tpedyer
nuuensunposanusa. CtaHgapT Bluetooth ncnonb3yet nonocy YactoT, He TPeBYOLLY0 4OMOMHUTENBHOMO
paspeLueHus.

PaGoTa B6n1M3K nHOro pagmoTexHM4yeckoro obopyanosaHus

Mpwn akcnnyaTaunmn NpUEMHMKA, 3anpeLlaeTcst UCNofb30BaTb NPUEMHUK Ha pacCTOSIHUKM Brinxke 5 MeTpoB
OT paguocpeacTs aBMaALMOHHOW pagvoHaBurauum (gmanasoH 2700 — 2900 MIu), a Takke cpecrs
(bUKCMPOBAHHON, CMYTHUKOBOW (pMKCUpPOBaHHOW (No HanpasneHunio Kocmoc-3emns) nnv noaBMKHOM
pagunocBa3un gnanasoHa 4170 MIu.



Bo3gencreme pagno4yacTtoTHOro U3ny4yeHus

Paguomonem amanasoHa 410-470 MIMu*
BosgencTeue pagmo4yacToTHOrO M3NyYeHns SIBMNSETCsl BakHbIM hakToOpoM, OKasblBaloLWMM BNUsHUE Ha
©e30nacHoOCTb.

Haponexallee vcnonb3oBaHMe BCTPOEHHOrO B NPUEMHUK paguMoModema oGecrevmBaeT coGnioaeHve
[0MYCTMMOrO YPOBHSI W3My4YeHUs U MO3BOMSAET He MNpeBbillaTh NpeaernbHO AONYCTUMbIE 3HAYEeHUA
YPOBHsi 06nyyeHus. PekomeHayoTcsa cneaytoLe Mmepbl NpeaoCTOPOXHOCTY:

e HE BKIIHOYAUTE nepegavy AdaHHbIX OO0 TOr0 MOMEHTa, MoKa KTo-Nnbo HaxoauTcs Ha
pacctosiHim 6rnvke 20 cm 0O nepenaroLen aHTEHHbI.

o PacctosiHne mexay aHTEHHOW paguoMoAdema M aHTEHHOW MHbIX paguonepeaaTymkoB OOSMKHO
ObITb He MeHee 20 cMm;

e HE BK/IIOYAMTE nepenjady [aHHbIX [0 Tex MOp, MOKa KO BCEM WCMOMb3yeMbiM
BbICOKOYACTOTHbLIM pa3béMam He ByayT NoAKMoYEHbl aHTEHHbI UITU MHbIE Harpy3Ku.

e HE PABOTAUTE c o6opynoBaHueM B6IM3N SMEKTPUHECKUX Kanclonen-aeToHaTopoB UM BO
B3pblBOOMAcHoOn aTtmocdepe.

o Bce obopygoBaHue AOMKHO ObiTb NPaBUbHO 3a3EMIIEHO B COOTBETCTBUM C UHCTPYKLMEN MO
TexHuke 6e30nacHOCTM.

e Bce obopyaoBaHMe OOmMKHO 06CNyXMBaATLCS TONMLKO KBANUUUMPOBaHHLIM NEPCOHAaNoM.

* 0na modenu P5E

Mogem GSM

f BHumanune. CobnoganTe npasuna TeXHUKM 6e30nacHOCTHU:

- paccTosiHie Mexay TenoM YenioBeka W nepefalollell aHTEHHOW paanoMOAeMa,
BCTPOEHHOro B MPUEMHMK, AOIMKHO ObITb HE MeHee 20 cMm;

- paccTosiHMe MexXxay aHTEeHHOM paguomodema 1 aHTEHHaMu ApYrux pagvonepeaaTynkon
DOMKHO ObITb HE MeHee 20 cMm.

Pagnomoaynsb Bluetooth

M3nyyaeman BCTpOeHHbIM 6GecnpoBogHbiM Moaynem Bluetooth MOLWHOCTL 3HaYUTENBHO  HUXKE
OrpaHUYEeHnn, yCTaHOBMNEHHbIX NpaBunamMu Ans paguoYacToTHbIX M3NydYeHun. Tem He MeHee, ero
cnegyeT BKMOYaTb TOMBKO MPU yAaneHun ykasaHHOro NpMEMHMKA Ha paccTosiHUM He meHee 20 cMm oT
Tena yenoseka. becnposoagHon moaynb Bluetooth paboTtaeT B pamkax mexxayHapoaHbIx TpeboBaHuin no
BO34ENCTBMIO  3NIEKTPOMArHUTHOM  3Heprun, OToOpaxawwmx MHEHWe HayyHoro coobulecTsa.
BcTpoeHHbIn 6ecnpoBoaHO MoAdynb ABMNSAETCS MOMHOCTbIO Ge3onacHbiM Ans notpedutens. YpoBeHb
N3Ny4aemMon SHEPrMn 3HaYUTENBbHO HWXKE, 4YeM Y MOOWMbHbIX TenedgoHoB. TeM He MeHee,
ncnonb3oBaHme 6ecnpoBOAHOrO PagnoMOAYNs MOXeT OblTb OrpaHMYeHO B HEKOTOPbIX Cry4vasix,
Hanpumep, Ha BO3A4YyLHbIX cyaax. [lpu OTCYyTCTBUM YBEPEHHOCTU B HanMMuMM TakMX OrpaHuYeHun,
nony41MTe COOTBETCTBYIOLLEE paspeLleHue nepes BrIoYeHmemMm 6ecnpoBogHOro paguomoaynsi.



YcTaHOBKa aHTeHH

& BHumaHume. Cobniogante npasunia TeEXHUKM 6€30MacHOCTU:

- paccTosiHMe Mexay Tenom YerioBek U nepenarollen aHTEHHON AOMKHO ObiTb HE MeHee
20 cm;

- paccTosiHMe Mexay aHTEHHOW paguMoModema M aHTeHHaMu APYrnx pagvonepenaTynkos
[OMKHO ObITb HE MeHee 20 cMm.

anIéMHVIK npegHasHa4veH ansa pa6OTbI C onpeaeneHHbIMN TunaMm aHTEeHH.

CTtpoxaiile 3anpeLleHo Ucrnornb3oBaHne aHTeHH YKB, He BXogsiluX B CMMCOK, a Takke obnagatoLimx
ycuneHvem cebiwe 5 obu. Tpebyemoe nonHoe conpoTuBrieHne (MMnegaHc) aHTeHHbl — 50 Owm.

B gnanasoHe 410-470 MIu ponyckaeTcs MPUMEHEHME LWTbIPEBbLIX a@HTEHH C Ko3adhdumuneHToM
ycunenuem 0 obn n 5 gbu.

Ona mogema GSM gonyckaeTcsi NPUMEHEHME LWITLIPEBLIX aHTEHH ¢ ycuneHnem 0 gbu.

Twun aHTeHHbI N €€ KOIhPULMEHT YCUnNeHna crnegyeT BbldmnpaTtb Taknm obpa3om, YTobbl appekTmBHas
N30TPOMHO M3rydaemasi MOLLHOCTb 3N1EKTPOMAarHUTHOrO U3ny4eHns Obinia MMHMMarnbHO HEOOXOAMMOWN,
HO OOCTaTOYHOWM Ansi o0ecrneYyeHnst yBEPEeHHOW CBA3M M YMEHbLUEHUSI BO3MOXHbIX MOMeX B paboTe
APYIrMX paanoanekTPOHHbIX CpeacTB.

JINTMN-NOHHBbIE aKKyMynsATOpbI
IMpUEMHMK OCHaLLaeTCa BCTPOEHHbIM JIMTUN-MOHHbLIM aKKyMYSISiTOPOM.

MpepynpexaeHve. He ponyckante nOBpeXAeHWs NUTUN-MOHHOTO aKKyMynsaTopa.
MoBpexaeHve akkyMynsiTopa MOXeT NPUBECTYU K B3PbIBY UMK NoOXapy, a Takke K TpaBmam
1 NOBPEXOEHUIO UMYLLLECTBA.

[na npegoTepalleHns TpaBm 1 yliepba:

— He MCMonb3ynTe U He 3apskanTe akkymyndaTtop, ecrniv oH nospexaeH. K npusHakam
NnoBpexXaeHn OTHOCATCH M3MeHeHWe uBeTa, gedopmMaums, yTedka anekTponuTa u
npoyve gedekTsl;

— He noasepranTe akkyMyrnsaTop BO3OEWCTBUIO OrHA, BLICOKOW TemnepaTtypbl U NpsMbIX
COMHEeYHbIX Nyyewn;

- He norpyxarTte akkyMynstop B Boay;

— He UCnosnb3ynTe U He XpaHUTE akKyMyrnsaTop B TPaHCMNOPTHOM CPeacTBe B Xapy;

— HEe POHSWTE N He NpoKanbiBanTe akkymynaTop;

- He BblKpbIBaNTE akKyMyNATOp U HE 3aMblKanTe ero KOHTaKThbl.

I'Ipep.ynpe)Kp.eHMe. N3berante KOHTakTa C NUTUA-MOHHBIM aAKKYMYJIATOPOM, €Clin OH
pasrepmeTmn3npoBarscd. SJ'IeKTpOJ'IVIT — eKas XNOKOCTb, U KOHTAKT C HEN MOXET HaHEeCTU
TpaBMy U noBpeanTb MMYLLIECTBO.




[ns npegoTBpalleHns TpaeM U yuiepba:

€CIN aKKyMynsiTop NpoTekaeT — nsberanTe KOHTAKTa C 3NEKTPONUTOM;

eCnn aNeKkTpos T nonan B rnasa, HemenneHHo HpOMOVITe rnasa 4Yncton BOAOW U

obpaTtuTech 3a MeANLMHCKOM NomoLlbio. He TpuTe rnasal
npv nonagaHumn 3NeKTPONMTa Ha KOXY UNn ogexay, yaanuTe ero Yicton BOAOMN.

MpepynpexaeHne. 3apskanTe U UCMOMb3YNTE NUTUN-NOHHBIA aKKyMYTSiTOP TOMNbKO
B CTPOrOM COOTBETCTBUU C MHCTPYKUMEN. 3apsaka v UCNONb30BaHME akkyMynsiTopa B
3apsgHOM YCTPONCTBE, HE CepTUULNPOBAHHLIM NMPOU3BOAMTENEM, MOXET BbI3BaTb
B3pbIB UM NoXap, NPUBECTU K TPaBMaM 1 MOBPEXAEHUIO 060PYA0BaHNS.

[nsi npegoTBpalleHns TpaBM U yulepba:

He 3apsbkaliTe M He WUCMOoNb3yWTe akKyMymnsiTop, €Cnv OH MOBPEXOEH WK
npoTekaerT;

3apshkanTe NUTUA-UOHHBIN aKKyMyNaTOp TOMbKO B 3apsgHbIX YCTPOMCTBAX,
npegHasHa4YeHHbIX Ans ero 3apsgku. Yoeautecb B TOM, 4TO TpeboBaHWs
WHCTPYKLUMM No paboTe ¢ 3apsifHbIM YCTPOMCTBOM BbIMOSHEHBI.

HeMeasIeHHO NpeKpaTuTe 3apsiaKy akKymMynsaTopa, ecrnv OH Mneperpencs, unm B
npoLecce 3apsaa nosiBUICSt NOCTOPOHHWIA 3anax;

NCMNOMNb3ynWTe akKyMynsTop TONMbKO B 00OOpygoBaHWM, [AJi KOTOPOro  OH
npefHasHayeH;

NCMonb3ynhTe akkyMynsToOp TOMbKO MO MNPSIMOMY Ha3HAYEHUIO U B COOTBETCTBUM C
NHCTPYKUMAMW K U3OENUIO.

YcnoBus

HecmoTps Ha TO, 4TO MPUEMHMK MMEET BOAOHENPOHNLAEMOE NCTNONHEHNe, cobnioganTe Bce Mepbl Mo
TeXHWKke ©es3onacHOCTM Ans  3awWuTbl  YCTpoWcTBa. Wa3beramte aKkcnnyataumm MNpUEMHUKA B

OKpyXawLien cpeabl

He6ﬂaFOl'IpI/I$|THbIX yCnoBUAX, B TOM 4ncne:

B BOAE;

npv Temnepatype Bbilue 65°C;

npv TemnepaTtype Hxe -45 °C;

B NPUCYTCTBUM €0KMX XXUOKOCTEN U ra3os.

MpepynpexaeHue. JKkcnnyataumss WU XpaHEHWEe BHE YKa3aHHOro AuanasoHa

TemnepaTtyp MOXET NPUBECTU K NOBPEXAEHUSIM NPUEMHMKA.
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BBEOEHUE

PykoBoaCTBO Mo aKkcnnyaTtaumu annapartypbl reoge3myeckon cnyTHukoBorn PrinCe onvcbiBaeT nopsgok
YyCTaHOBKM, MOArOTOBKE K paboTe M MCnosfib30BaHMSA CNyTHUKOBOrO reodesnyeckoro npuémHuka PrinCe
P5U/P5E.

AO «IPUH» noctosiHHO cTpemMuTcsa K ynydweHnio paboTbl cBoux npoayktoB. CogepxaHne OaHHOro
pykoBoAcTBa MOXeT ObITb N3MeHeHO 6e3 npeaBapuTENbHOrO YBeAOMIIEHNs Nonb3oBartenen. B cnyyae
HECOOTBETCTBMS MeXAy NPOAYKTOM U ONUCAHUEM B JAHHOM PYKOBOACTBE MPUOPUTET MMEET MPOAYKT.
AO «[MPUNH» ocTtaBnsaeT 3a cobomn npaBo U3MEHATbL ONUCaHNE TEXHUYECKNX NAapaMeTPoB 1 rpadouyeckomn
MHdopMaLun.

Mepen vcnonb3oBaHMEM NMPUEMHUKA BHUMATENbHO NpoyTuTe 3T0 pykoBoacTBo. AO «PVH» He HecéT
HWKaKoN OTBETCTBEHHOCTM 3a Ntobon yuiepb, Bbi3aBaHHbINA HEMPABUbHBIMU ENCTBUAMW NOMNb30BaTeNS.

MogpasymeBaeTcsl, 4TO MoOMb3oBaTeNb 3HAKOM C onepauuoHHon cuctemon Windows® u ymeer
Nonb30BaTbCA KOMMbIOTEPHOM MbILbIO, 3HAET Crnocobbl HACTPOMKW MpOrpaMm, OpPUEHTUpyeTCca B
naHensax MeH U MHCTPYMEHTOB, yMeeT denaTtb BblIGop M3 cnucka n obpallatbCa K UHTEPaKTUBHOM
CrpaBOYHOM CUCTEME.

dononHutenbHaa nHgpopmauus

OneKTpOoHHas Bepcusa JaHHOro pykoBoactBa B dopmate PDF noctaBnsietcs ¢ obopygoBaHveM, Takke
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CBSXUTECH CO cnyxbon TexHuyeckon nogaepxkn AO «PWH» no noute support@prin.ru vnm no
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1. OB30P NPUEMHUKA

[aHHas rnaBa MOCBSILLEHA OMUCAHUIO UM OCHOBHbIX KOHCTPYKTUBHLIX 35IEMEHTOB CMyTHWKOBOIO
reoges3nyeckoro npunémHumka PrinCe P5U/P5E.

* KoHcTpyKuus npnémHuka
* Pagunomopemsbl
* YcrtaHoBka SIM kapTbl



1.1. KOHCTpPYKLMA NPpUEMHUKA

MpeactaBneHHoe o6opynoBaHue BkoYaeT B ce6A CryTHUKOBLIN NPUEMHUK CO BCTPOEHHBIM MPUEMO-
nepegaowmn  mogemom YKB, BcTpoeHHbIM Mogemom GSM, akkymynstopHon GaTtapeen,
o0beanHEHHbIE B NPOYHOM KOpNyce C BO3MOXHOCTbIO HacTponkn Yepes Ethernet coegmHenmne. Takoe
pelueHrMe Hauny4ywmnm obpa3om NoaxoanT ANs UCMONb30BaHUSA B KavyecTBe ©a30BOWM CTaHUUKU B CETSAX
NOCTOSAHHO L4ENCTBYOLMX 6A30BbIX CTaHLUMIW, NONEBON 6a3oBOM CTaHLUMM UM NOOBMXKHOMO NPUEMHMKA
npu ceémke B pexume RTK. CeetoamogHblie nHavkatopsl (COW) n gucnnen Ha nepegHen naHemnm
NO3BOMSAT KOHTPONIMPOBATL KOMMYECTBO OTCIEXNBAEMbIX CMYTHUKOB, COCTOSIHME MPUEMA U Nepeaayun
nonpaBok npu pabote yctporctBa. Mogynm Bluetooth n Wi-Fi obecneunBaioT BO3MOXHOCTb
©ecnpoBogHOro coeaANHEHNS NPUEMHMKA 1 NMONEBOro KOHTpOnepa.

OCHOBHbIe OpraHbl YNpaBeHns 1 CBSA3N C MPUEMHUKOM PacnofioKeHbl Ha NepeaHen 1 3agHeln naHensax
Kopryca ycTponcTea.

1.1.1 TlepenHss naHenb

Puc. 1.1

Howmep HasBaHue OnucaHune

1 can MokasbiBaloT paboyee COCTOsIHME NPUEMHUKA.

5 KHonku Mcnonb3yoTca  ang  BKIKOYEHUSA/BBIKITIOYEHMS U HACTPOMKM
NPUEMHMKA.

3 Oucnnen Wcnonb3dyetca gnsa  npocMoTpa W U3MEHEHWs  HacTpoek
NPUEMHMKA.

4 Pasbém mini | Ucnonbayetca ans NOAKMHYEHUS BHELLUHUX

USB HakonNuTenemn/Bbirpy3ku gaHHblx Ha [K.
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OTcek
SIM-kapT

ans

Wcnonbayetca ans ycraHoBku SIM-kapThbl

CBeToAnoaHble UHAUKATOPbI

YeTblpe CBETOOUOAHLIX MHOMKATOpPaA Ha NepedHen naHenu oTobpaxarT TEKyLMA pexum paboTbl U
COCTOSIHME NMPUEMHUKA.

OnucaHne MHONKATOpPOB

B Tabnuue Hwxe npuBedeHbl BO3MOXHblE 3HAYEHUs MHOMKALMM CBETOAMOLOB, COOTBETCTBYHOLLME
PasnuyYHbIM pexnmamM paboTbl NPUEMHMKA.

caun HasBaHue LiBset OnucaHue
3enéHbin / MHaukaTop nokasbiBaeT BKIMOYEH UMM BbIKITHOMEH NPUEMHUK:
MutaHne KpacHbiit
e Korga npuémHuk paboTaeT npm OTCYyTCTBUK
BHELLHEro UCTOYHMKA NUTaAHNSA UHOANKATOP ropuT
3€MEHbIM.
e Korga npvémMHuk paboTaeT npu NogKMOHYEHHOM
WCTOYHWMKE BHELLHEro NUTaHNSa MHANKATOP roput
3eNEHbIM/KPaCHbIM.
e Korga NnpUEMHNK BbIKITIOYEH Y HAXOAUTCA B PEXMME
3apAaKN UHOWKATOP rOpUT KPaCHbIM.
3enéHbli MHoukaTtop  oToOpakaeT  KONMMYecTBO  Habniogaembix
CnyTHUKK CMYTHWKOB.
e Korga nNpPUEMHMK BbIMOSTHAET MOUCK CMYTHMKOB,
MHOMKATOP BCMbIXMBAeT OOHOKPATHO Kaxable 5
CeKyHq,.
e Korga npuémHuk otcnexumsaeT N  CNyTHUMKOB,
nHamkaTop BenbixmaeT N pas kaxable 5 cekyHA.
Kéntoein / MHankaTtop nokasbiBaeT npuém/nepegady nornpaeok, a
4 Monpaskw )‘Ké]jTO - TakKe TUN pelleHuns.
3€eNEHLIN
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OOHOKPAaTHO KaXXayto CEKyHAOY.

OZLHOKPAaTHO Kaxkayto CekyHay

BCMNbIXVMBAET XENTbIM OOHOKPATHO KaXXayr CeKyHay

e Korpa I'IpVIéMHVIK BbINONMHAET nepenavy nonpaBokK B
pexnme basa, MHOWKATOP BCNbIXUBaeT 3enéHbIM

e Koroa nNpuéMHMK BbLINONMHAET NPUEM MOMPaBOK B
pexume Poeep 1 nonydun  UKCUPOBAHHOE
pelleHne, WHAOMKATOP  BCMNbIXMBAET  3€MEHbIM

Korga NpuEMHUK BbIMOMHAET MPUEM MOMPABOK B peEXume
PoBep 1 He nony4un MKCMPOBAHHOTO PeLLEHWs, UHOUKATOP

CeTb

XKéntbin

MH,DMKaTop 0T06pa>KaeT pPeXnm NogKMYeHnA K CeTn.

rOpl/IT ecnm I'IpVIéMHVIK NOAKITHOYEH K CEeTu.

KHonkn Ha nepegHen naHenu

KHonku Ha nepep,He|7| naHesn NCcnosib3yrTCcA AnA BKIHOYEHMS/BbIKITHOHYEHNS] I'IpVIéMHVIKa, a TakKkke

NPOBEPKN UIMN NUSMEHEHNA HACTpPOEK.
B Tabnuue Hmxke npmeeaneHo onncaHne HasHa4eHnAa KHOMOK Ha nepe,uHeVl naHenu.

KHonka

HasBaHue

OnucaHue

MNutanne

BkntoueHne/ BbIKIIOYEHUE MPUEMHUKA.

Koraa npnémHuk paboTaeT TONbKO OT BCTPOEHHOIO
akkymynsTopa:

o [InA BkOYEHUSA NPUEMHMKE, HXXMUTE N yaepXKnBanTe
KHOMKY B TeueHne 3 cekyHa.

o [N BbIKMIOYEHUSA MPUEMHMKA, HAXXMUTE U YOepKUBanTe
KHOMKY B TeYeHne 2 cekyHa.

Korpa I'IpVIéMHVIK NNTaeTCcqa OT BHELUHEro MCTOYHMKa:

° an/IeMHI/IK BbIKITIOUNTCS MOCIEe OTCOeANHEHUs kabens
BHELUHEero nnTtaHus.

Bbixopn

BosBpar k npegbiayLlen akpaHHon opme unm oTMmeHa
cOenaHHbIX B TeKyLLe 3KpaHHOW hopMe U3MEHEHUIA.
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OK Mepexon K criegytoLemy aKkpaHy Unm Nnpuem N3aMeHeHun, KoTopble
Bbl jleriaeTe Ha aKpaHe.

Beepx MepemelleHne Kypcopa BBEPX MEXOY HECKOSIbKUMWU MOAAMU Ha
3KpaHe Unu BHeCEHNE U3MEHEHWI.

BHus MepemelleHre Kypcopa BHU3 MeXdy HECKONbKMMW MOMNsMWU Ha
3KpaHe Unun BHECEHNE U3MEHEHWI.

Bneso lMepemelueHne Kypcopa BREBO Mexay CMMBONamMum B
pedakTMpyemMom norne.

Bnpaso lMepemelleHne Kypcopa BnpaBO Mexay CuUMBONamMu B

penakTtnpyemom norne.

1.1.2 Pa3b€émbl Ha 3agHen naHenu

Mopenb P5U

Puc. 1.2

Homep

Pa3sbLém

OnucaHue

TNC

Pasbém gnsa nogkntodeHmnsa THCC aHTeHHbI
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2 DB9 9-KOHTaKTHbIN pa3bEéM ANs nocriegoBaTenbHOro coeanHeHns RS-
232
3 TNC Pasbém ans noakntoyeHust 4G-aHTeHHbI
4 TNC Pa3bém ans nogkniodeHnst K Yacam ansi KanmbpoBKM BPEMEHM.
Pasbém ons nogknioyeHns 3aseMneHus
5
RJ45 WuTepdperic Ethernet 10/100BaseT
6
Lemo 10 10-KOHTaKTHbLIN pasbEeM:
7
nopT 2 «  Ans nocnepgosaTernbHOro coegmHeHna RS-232;
«  MNUTaHus NPUEMHMKA  OT  BHELUHEro  UCTOYHUKA
nepemMeHHOro/nocTOAHHOrO TOKa;
Ons nepegavn gaHHbIX.
8 TNC Pasbém pOnga nogkmnoyveHus K nepudepuinHbiM - YCTPOMCTBaMm
KannbpoBKM BPEMEHU
Mopenb P5E

Pwuc. 1.3
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Homep Pa3bém OnucaHune
1 TNC Pasbém ansa nogkntodeHns THCC aHTeHHbI
2 TNC Paswém gna nogkntodeHus THCC aHTeHHbI (OMUMOHansLHO)
3 DB9 9-KOHTaKTHbIN pa3bEéM ANs nocregoBaTenbHOro coeanHeHns RS-
232
4 TNC Pa3sbém gnsa nogknioveHnsa 3G-aHTeHHbI
5 TNC Pa3sbém ansa nogkntodeHns YKB-aHTeHHbI
6 TNC Pa3bém anst nogknioyeHns K Yacam ansi KanmbpoBKM BpeMeHuU
Lemo 7 7-KOHTaKTHbIN pa3bEem:
7
nopT 1 «  MNUTaHus NPMEMHMKA  OT  BHELWIHEro  WCTOYHMKA
nepeMeHHOro/noCToOsAHHOro ToKa.
Pasbém ons nogknioyYeHns 3aseMneHus
8
WuTepdperic Ethernet 10/100BaseT
9 RJ45
Lemo 10 10-KOHTaKTHbI pas3bEM:
10
nopT 2 «  Ans nocrnepgoBaTernbHOro coegmHeHna RS-232;
«  MNUTaHus NPMEMHMKA  OT  BHELWIHEro  WCTOYHMKA
nepeMeHHOro/noCTOSAHHOro TOKa;
«  Ons nepegayvn AaHHbIX.
11 TNC Pa3bém Ona noaknoyveHus K nepudgepuinHbiM  yCTPOMNCTBaM
KannbpoBKM BPEMEHU

MapkupoBoyHasa Tabnuyka pacnonoXeHa Ha HWKHen YacTn npuémHuka. Oowmn Bng MapKnpoBoOYHOM
Tabnuykn npeacrtasneH Ha pucyHke 1.4.
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Puc. 1.4

1.2 Pagnomoaemsbl

Pagonomogembl — Hanbonee pacnpocTpaHeHHOE CPeaCTBO Nepenayn AaHHbIX Npu CbEMke B pexxume RTK.
MpnémHuk PSE komnnekTyeTcs BCTPOEHHLIM Npuémo-nepegatrowimm 2 BT paguomogemom guanasoHa
yacTtoT 410— 470 MI'y 1 BCTpoeHHbIM Mogemom GSM. B niobom cnyyae cyuwlectByeT BO3MOXHOCTb
NOAKMOYEHNs1 BHELLHEro Mogema.

BctpoeHHbIn mogem GSM

[nsa HacTporikn BcTpoeHHoro mogema GSM mncnonbaynte MO LandStar, HcConfig nnn web-nHtepderic
NPUEMHIKA.

lMpumeyaHue. bonee nodpobHoe onucaHue ¢yHkyultd T1O Landstar u Hcconfig cm. 8
coomeemcmeyrouieM pykogoocmee rofib3o08amerisl.

BctpoeHHbIn moaem YKB*
[na Hactponkn BctpoeHHoro mogema YKB ncnonbayite MO LandStar nnun HeConfig.

Gonee nodpobHoe onucaHue ¢pyHkyut 1O Landstar u Hcconfig cm. 8 coomeemcmeyouem
pykosoOcmee rosib3oeamertsl.

* 0na modenu P5E
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1.3 YcTtaHoBka SIM-kapTbl
OTkponTe OTCeK ONs aKKyMynAaToOpOB, OTKPYTMB 2 BWHTA 3arfiywkud u yctaHosute SIM-kapTty

dopmata microSIM KoHTakTaMu BBEPX B COOTBETCTBUM C pUCYHKOM 1.5.

UTtobbl n3Bneyb SIM-kapTy, cnerka HaxxmuTe Ha eé€ Topel, Ans pa3drnoKMpOBaHWUsS YOEPKUBAKLLErO
MexaHu3ma.

Puc. 1.5
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2. AKKYMYNATOP U NMUTAHUE

B naHHOM rnaBe onvcaHbl NpaBuna TexHMkM 6e3onacHoCTM Npu paboTe Co BCTPOEHHbLIM aKKyMYySTOPOM
1 BHELUHEM MUTAHMEM.

. 3ap;|.q n XpaHeHue NINTUN-UOHHOIO aKKyMyndaTopa

» 3ameHa akkymynsitopa
* BHewHee nuTaHue
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B THCC-npuémHuke P5U/PS5E wucnonb3yeTcss BCTPOEHHBLIM Nepe3apsikaemMblil  JIMTUNR-UOHHbLIN
aKKyMynsTop.

Bpems paboTbl MpMeMHMKa OT akKyMymnsaTopa 3aBMCUT OT TuMa BbIMNOMHAEMbIX paboT M yCcroBui
akcnnyaTtauuun. Kak npaBuno, akkymynatop obecneymBaeT paboTy NpMeMHUKa ANUTENbHOCTLIO A0 24
4Yacos.

& BHumaHume. Bce akcnnyaTauMOHHbIE UCTBITAHUS akkyMynsaTopa BbIMOSHANNCE C HOBbIMU
MOMHOCTLIO 3apPSPKEHHBIMU aKKyMYMsiTOpaMy MpyM KOMHATHOW TemnepaTtype, OTCrexuBas
cnyTtHukn GPS n IMIOHACC npwu 3anucuK gaHHbeix ¢ 4actoton 1 'y, CTapble akkymynaTopsl
npu TemnepaTtypax, 3Ha4YMTENbHO BbILLE UNN HUXKE KOMHATHOW, ByayT MMETb MOHWKEHHYHO
Npon3BOANTENBHOCTb. [loTpebneHue 3Heprun yBEenuMUMBAETCs C YBEMWYEHMEM 4ucna
aKTUBHO OTCNEeXMBaEMbIX CMyTHUKOB, @ TaKkkKe C yBENMYEHMEM YaCTOTbI 3aNUCK AaHHbIX.

2.1. 3apsaa v XpaHeHue NIMTUN-UMOHHOIO akKKymMmynsaTopa

3apsaka npuemMHvKa Npon3BOAMTCA OT BHELLHEro MCTOYHUKA NUTaHNS, KOTOPbIA MOXET ObITb MOAKMIOYEH
K nopty Lemo 10/Lemo 7*.

* 0na modenu P5E

lMpumeydaHue. TexHuka 6e30nacHOCMU rpU UCr0Ib308aHUU akKyMynsmopos npusedeHa 8 pasdesie MEPbI
BE3OMACHOCTW.

JINTUN-NOHHBIN aAKKyMyIndaToOp nocCTtaBndeTcda 4YaCTU4HO  3apsAXeHHbIM. MonHocTbo 3apagute
aKKyMYyIATOp nepen ero nepsbiM UCMNOJ1Ib30BaHNEM!

MoakntounTe agantep NUTaHUS K 3apsgHOMY YCTPONCTBY.

Moakntounte kabenb k Lemo 7 (COM 1) pasbeémy npuemMHumka.

MoakniounTe aganTtep NuTaHus K kabento Lemo.

MpMEMHUK BKNtOYaeTCA aBTOMaTUYECKM NPY NOAKMIOYEHUN BHELLHErO NUTaHUS.

lopAwmin KpacHO-3enéHbli CBEeTOAMOL MUTaHWS YKasblBaeT Ha TO, YTO BHELLHee nuTaHue
NOAKMYEHO.

MonHas 3apsigka 6aTapen 3aimeT okoro 10 YacoB C MOMOLLIbIO 3apsiAHOrO YCTPOWCTBA.

AKKyMynaTopbl NoBbIX TUMOB MOABEPXKEHbI CaMopaspsny Npu XpaHeHUW. AKKYMYNSATOPbl paspsxatoTcs
ObICTpee npu oTpuuaTtenbHbix TemnepaTtypax. CKopocTb camopaspsaa yBENMUMBAETCH C YMEHbLUEHMEM

Temneparypsbl.

CWnbHO paspsKEHHbIA aKKyMyNsiTOp He MOXeT ObiTb nepesapshkeH M MoanexuTt 3ameHe. [ns
ONTMManbHOW NPOU3BOAMTENBHOCTM U YBENUYEHWUSI CPOKa CryXObl akkyMynsTopa, pykoBOACTBYWTECH
crnegyroLwmMmn pekoMeHaaumsaImMu:

e [lepen nepBbIM NCMNOMNBb30BAHMEM MOSTHOCTbLIO 3aPSANTE aKKyMymnaTop.

e Ecnu BaM HEOOXOAMMO XPaHUTb NINTUIA-MOHHBIN akKyMynsiTOp NPOAOIMKUTENbHOE BpeMs, nepes,
nepegayert Ha xpaHeHue ybeauTecb B TOM, YTO OH MOSIHOCTbKO 3apsbkeH. [pu XpaHeHun
nepesapsikalTe ero kak MUHUMYM pa3 B Tpu Mecsaua.

e He ponyckaiite paspsiga akkyMynaTopa Ao HanpskeHust meHee 5 B.
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Ecnn AKKYMYIATOP XpaHUIicA bonee TpéX MecsLeB 6e3 ncnonb30BaHus, 3apaaunTe ero NnoBTOPHO nepen
ncnonb3oBaHNEM.

BCTPOEHHLIN NUTUN-UOHHBLIA  aKKyMYNATOP WCMNOMNb3yeT MeXaHU3M 3alluTbl, KOTOPbIA BbIKOYaeT
NPUEMHUK NPW NagdeHUN HaNpPsKeHNs1 HUXKe 6 B. B ganbHenwem akkymynstop akTuBupyeTcsa 3apsgkomn
OT BHELLHEro MCTOYHUKA NUTaHUS.

Mpn ucnonb3oBaHMM NPUEMHMKA B TeYeHMEe ASIUTENbHOrO BPEMEHW, PEKOMEHOYETCHA UCMONb30BaThb
BHELLUHWI NCTOYHMK MUTaHKUS, KOTOPbIN 0OecneymBaeT NOCTOSIHHBIA TOK HE MeHee 9 B onst nogaep)kaHus
3apsaga akkymynatopa.

2.2. 3ameHa akKymynaTopa

BCTPOEHHbIV MUTUN-MOHHBIN aKKyMYMSITOP MOXET ObITb 3aMEHEH TONbKO B aBTOPU30BAHHOM CEPBUCHOM
ueHTpe AO «[MPWUH». MNapaHTMa Ha npoaykT OyaeT aHHyNMpOBaHa, eCnv akKyMyrsaTop 3aMEHEH He B
aBTOPU30OBaAHHOM CEPBUCHOM LiEHTpe.

2.3. BHewHee nuTtaHue

Mpy NOAKMOYEHUN K BHELUHEMY UCTOYHUKY NUTAHUS NPUEMHUK UCNOSb3yeT ero BMECTO akkyMynsaTopa.
PekomeHgyemas nogaBaemasi MOLHOCTb HaxoguTcd B AnanasoHe 9 — 36 B nocTtostHHOro Toka.
CyuwecTByoT ABa MeToaa obecneYvyeHnst BHELLHEro NUTaH1s NpUEMHMKA:

e npu nomowwm K kabensa + agantepa NUTaHUs
e npu nomowm MK kabens + BHeLIHEro cMnoBoro kabens (onums) + BHELLHEro akkyMynsiTopa.
B odwuce apantep nutaHua nogkntodaeTcs K cetu nepemeHHoro Ttoka 100-240B, BbixogHOW nopT

agantepa nuTaHms coeamHsaeTcs ¢ noptom Lemo 10/Lemo 7* npuémHuka npu nomoium MK kabens, kak
nokasaHo Ha puc. 2.1.

* 0ng modenu P5E

Puc. 2.1

B none BHeLLHWUI A cunoBoi kabenb NoakntoYaeTcs K aBTOMOOUIIbHOMY aKKyMynsTopy, BbIXOAHOW NopT
BHELLUHEro CUroBoro kabens coeguHsieTcsl ¢ MoOpPTOM NUTaHWsA NpuémHmka npu nomolum MK kabens.

Ecnn npu BbINOMHEHMM CeaHca 3anucu U3MEPEHUA BO BHYTPEHHIOK MamsTb BHELUHEE MUTaHWe He
nofaéTcs, a 3apsg BHYTPEHHENO akkyMynsiTtopa 3akaH4YMBaeTCsl, TO MPUEMHUK BblkntodaeTcs. Mpu aTom
HacTponkn MTHCC-npnémHukKa CoXpaHsTCs, a NpU BOCCTAHOBMEHUW NUTAHNA pexnm paboTel npubopa
aBTOMaTU4eCKM BOCCTaHaBNMBaETCS.
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I'Ipep.ynpe)queHMe. BHeLWHMIA UICTOYHUK NUTaHMSA NOCTOSAHHOrO TOKa, ero kabenb u
OTBEeTHas YacTb kabens He npeHasHa4veHbl O4nAa ncnojib30BaHUA BHE NMOMELLLEHWNIA NN BO
BNaXXHbIX MOMeELLEHNAX. HeVICI'IOJ'Ib3yeMbIe pa3béMbI cnenyert 3akpbiBaTb WUTATHLIMA
3arnywKkamu.

MpenynpexaeHue. MNpy NOOKNIOYEHUN UCTOYHMKA MUTAHUS NOCTOSTHHOIO TOKa K pasbemy
Tnna LEMO, 3TOT UCTOYHMK OormkeH ddopMUpoBaTb HanpsikeHne nNuTaHus He Bbiwe 36 B
NMOCTOSIHHOrO TOKa NPW HOPMAaIbHbIX YCMOBMSAX 3KCNyaTauum.
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3. PASMELLEHUE NMPUBOPA

[aHHaa rnaeBa coaepXuT pekomeHaauun O nopsgke pasmMelleHus npubopa M onucbiBaeT Mepbl No
npegoTBpaLLEHMIO ero NoBpexXaeHus. Takke onncbiBaeTCca NOPAA0K NOAKNIOYEHNS BHELLUHNX YCTPOWNCTB.
MprBeOEéHHbIE HMXKe yKa3aHWs 00 yCTAHOBKE aHTEHH OMWUChbIBAOT MUHMManbHble TpeGoBaHud. Mpu
YCTaHOBKE aHTEHH 1151 BbICOKOTOYHbIX U3MEPEHWI PYKOBOACTBYNTECH PEKOMEHAALUMAMMN AN YCTAaHOBKM
AHTEHH MOCTOSIHHO-AENCTBYOLLMX pedepeHuHbIx cTaHumn (CORS).
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3.1. PekomeHpaumum no HaCTponKe npuemMHuKa
Mpwn ycTtaHoBKe npmubopa NpumMnTE BO BHUMAHME NEPEYNCIiEHHbIE HMXKE (bakTopbl.

3.1.1 YcnoBusa okpyxaroLieun cpeabl
MpreMHUK MMeeT BOOOHENPOHNLIAEMbIN KOPMYC, OAHAKO creayeT NPUHSATbL MepPbI MO ero pasMeLLEeHNIO B
CYyXOM MecTe.
[nsa ynydweHns kadectsa paboThbl U yBENMYEHUS cpoka crybbl npubopa He cnepyeT
noAsepratb ero aKkcTpeMarbHblM BHELLIHUM BO34EACTBUSIM:
e Bosgenctsuio BoAbl;
e HarpesBy Bbiwe 65° C;
e  OxnaxpaeHuto -45° C;
¢ KoHTaKkTy C arpeCcCUBHbIMU XUAKOCTAMU U rasamu.

3.1.2 ACTOYHUKM INEKTPUYECKMX NOMEX

M36eranTte yctaHoBkm THCC-aHTeHHbI BONN3KN CneayrowmnX MCTOYHUKOB SM1EKTPOMArHUTHbLIX NOMEX:
e CucTeMbl 3aKnraHns OeH3HOBbLIX ABUraTenen;

TeneBn3opoB 1 KOMMbIOTEPHBLIX MOHUTOPOB;

"eHepaTOpOB;

OnekTpoasuraTenem;

O6opyanoBaHusa ¢ BbINPAMUTENSMM;

®ryopecLeHTHbIX CBETUINBHUKOB;

MMMynbCHbLIX UCTOYHUKOB 3ITEKTPOMNUTAHUS;

OneKTPOCBapOYHbIX annapartos.

3.1.3 UcTtouHuK BecnepebonHoOro nuTaHmA

KomnaHnusa «MPUH» pekomeHayeT ncnonb3oBaTh AM15 MUTaHWUS NPUEMHMKA UCTOYHNK BecrnepebonHoro
nutanms (UBIM). BctpoeHHass GaTapesa Takke MoOXeT paboTtaTtb kak UBI B TedeHne 24 vacos. MBI
3awmuiaetr obopyaoBaHME OT CKAYKOB HamnpshKeHUs M NO3BOMsSieT NpUEeMHMKY pabotatb npu
KpaTKOBPEMEHHbIX OTKIIOYEHUAX CETEBOIO NUTAHMUS.

Mogkrnto4éHHoe K NpnémMHKKy obopyaoBaHue, HaNnpumep, CETEBOW MapLUpyTu3aTop, Ang obecneyeHus
HenpepbiBHOW paboTbl Takke cneayeT nutatb oT MBI.

3.1.4 3awmTa oT HaBeAEHHbIX MONTHUEN 3apAAOB U CKAa4YKOB HanpsikeHUs1

Komnanusa «MPWH» pekomeHayeT Bam npu craumMoHapHOM pasMelleHuMM NpueMHuka Ha obbekTe
YyCTaHOBUTb TPO30paspsaHuKM u obopyaoBaHMe 3allmTbl OT CKa4ykoB HanpsbkeHus. lMonHasa cuctema
OOMKHa BKIoYaTb B cebsi 3awuty aHTeHHoro duaepa, Ethernet untepderica, BHewHero nctodHmka
NUTaHUs NOCTOAHHOrO TOKa M BCEX MUCMOMb3yeMblX nocrneaoBaTenbHbIX MHTEepdencoB. Takke crnegyet
OCHacCTUTb YCTPOMCTBaAMW 3alnTbl BCe TOYKM BBoda kabenen B 3gaHve. [lpu ucnonb3oBaHUU
OOMOIHUTENbHbIX aHTeHH, Hanpumep Ans YKB paguomogema nnv KOMMyHUKaLWMOHHOro obopyaoBaHus,
UX Takxe criegyeT OCHacTUTb YCTPOMUCTBaMU 3aLUUThI.

YcTponcTtea 3awmThl OT OPOCKOB TOKa HE MOTYT BbIMOMHUTL CBOK 3afady, €CNu OHU He MOAKITHYEHbI
NpoBOAHWKaMU C MarblM COMPOTUBMEHUEM K Ka4yeCTBEHHOMY KOHTYpY 3asemreHus. Bmecte ¢ Tem
OTMEYaeTCcs 3aMeTHOEe KONMUYECTBO OTKa30B/MOBPEXAEHUN HA CTaUMOHAPHBLIX MYHKTaX, Aaxe mnpu
HanNM4YuKn yCTPOMCTB 3aLLUMTbI OT HABEAEHHbIX YAAaPOM MOMNHUK 3apsifoB. OObIYHO 3TO CBA3aHO C TEM, YTO
KOHTYp 3asemneHus 6bln cnpoekTupoBaH Ang obecneyeHns 6e30MacHOCTU WUCMOMb30BaHUSA CeTU
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NPOMBILLSIEHHOrO TOKa, N He NpeAHasHayeH Ansg paccevBaHUs HaBedEHHbIX yOapoM MOSTHUKU 3apsaoB.
Mpn NpoekTMpoBaHNM CMCTEMbI 3a3€MITEHUSA COBETYEM 0DOpaTUTBLCA K CcneumanMcTamM B 3Ton obnacrtu.
[ononHntenbHyo MHpopMaunio CMOryT NpeaocTaBnUTb creunanncTbl komnanmm «NMPUH»,
Takke cregyeT U3yuuTb NpeanoXeHus nponssogutTenen sawmTHoro obopygosaHus. Mo onbITy HaLmx
3aKa34uKoB, NonoXxuTenbHoO cebs 3apekoMmeHaoBanu cneayowme opraHusaumm:

e Polyphaser (www.polyphaser.com)

e Huber and Suhner (www.hubersuhner.com)

e Harger (www.harger.com)

e Hyperlink Technologies (www.hyperlinktech.com)
B cocTtaB cuctembl AOMKEH BXOOUTb BbIMOSTHEHHbIV MO NpaBuriaM KOHTYP 3a3eMITeHUs, MOOKIIOYEHNE K
KOTOPOMY NpremMHuKa NPon3BoauTCA B eQUHCTBEHHOW TOYKE.

3.1.5 Pa3melueHne aHTeHHbI
MecTo pa3melleHns aHTEHHbI Oka3blBaeT OOMbLIOE BAMSHWE Ha KA4yeCTBO MPOBOAMMbBIX MPUEMHMKOM
PrinCe P5U/P5E wu3mepeHuid. [nsi BPEMEHHOM OMOPHOM CTaHUMM He Bcerga npenocTaBnseTca
BO3MOXXHOCTb BblibOpa ONTMMansHOro MecTa, 04HaKo npy CTaluMoHapHOM pasMeLLeHNU K pacnonoXeHuto
aHTEHHbI cregyeT OTHECTUCH C 6ONbLLOK OTBETCTBEHHOCTbIO.
O6Lwme TpeboBaHUS K pasMeLLEHNIO aHTEHHBI:
o Ha yganeHun go 100 meTpoB AOMKHbI OTCYTCTBOBAaTb 3aTEHSAOLLME SMEMEHTHI.
e AHTEHHy crnegyeT YyCTaHOBWTb, MO KpawHen mepe, Ha 0,6 meTpa Bbille NOObLIX OTpaXaroLmx
curHan obbekToB.
e AHTeHHa JorkHa HaxoguTbCs Ha yaaneHunm He meHee 300 mMeTpoB OT nmepefarolimMx aHTEHH
BbICOKOW MOLLHOCTW.
¢ [lonoxeHne aHTEHHbI AOMMKHO ObITb HEM3MEHHO BHE 3aBUCUMOCTM OT TemnepaTypbl Y MOrOAHbIX
yCrioBun.
e [lononHUTEenbHy0 WHGOPMALMIO O Pa3MELLEHUN AHTEHH MOXHO MOYEPMHYTb M3 CreaytLLmMX
NCTOYHUKOB:
the US National Geodetic Survey (http://www.ngs.noaa.gov/PUBS LIB/CORS guidelines.pdf).
the International GNSS Service (http://igscb.jpl.nasa.gov/network/guidelines/guidelines.html).

3.2. YcTaHOBKa cUCTeMbl

3.2.1 NoppepxmBaemblie FTHCC-aHTeHHbI

[nga nogkntoveHus aHTeHHbl NpegHasHadeH BY paszwém tuna TNC (poseTka). MprueMHuk
paccunTaH Ha npumeHeHne MTHCC-aHTeHH PrinCe, Hanpumep, PrinCe Geodetic, PrinCe ChokeRing.

Pwuc. 3.1
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OpHako gonycTMMO MCMONb30BaHWE OPYrMX aHTEHH, NMPU YCIOBUKM, YTO Takasd aHTEeHHa npUHUMaeT
yactotbl THCC n nogaepxueaet curHan 3,3 B unu 7,1 B 6onee 40 gb Ha nopry.

3.2.2 BHeluHue moaeMbl

Ha nio6on nocneposartenbHbI NopT (B TOM yucne nopt Bluetooth) MOXHO ocyLlecTBNATbL Bbigady
MOTOKOBbIX AaHHbIX (M3MepeHus 1 nonpaeskn B popmatax RT17/RT27, CMR, CMR+,sCMRx*, RTCM2.x,
RTCM3.x).
BHelwHW pagnoMoaem MOXHO NogkniounTb K pazbémy COM/COM2*. BHelwHWIA paguoMOAEM AOSMKEH
ObITb OCHALWEH COBCTBEHHBIM MCTOYHMKOM NUTaHWs. HacTponky paguomogema criegyeT npou3BoauTb C
MOMOLLIbI0 KOMMIEKTHOro nporpaMmmHoro obecrneveHus. Hactporka npuémHuka PrinCe P5U/PSE gns
MCMNOMNb30BaHUA BHELLHEro paguomMmogema CBOAUTCS K criegytoLlemy:

1. Hactpownte Bblgayy notoka nonpaeBok RTK B Heobxogumom chopmMaTe Ha COOTBETCTBYHOLLUIA

nocnegoBatesbHbIA MNOPT.
2. YcTaHoBWTE KoopaMHaTbl 6a30BON CTaHUMKM C MOMOLLLIO BEG-MHTepdenca unu nonesoro MO.

* 0ng modenu P5E

3.2.3 lMpoune BHelWHUE yCTPOMUCTBA

lMpoyne BHelWwHME yCTponcTBa cnefyeT MNOAKNKYaTb K COOTBETCTBYHOLWEMY WHTEpPdENCHOMY MOopTy,
nocre 4ero NPOM3BECTU HAaCTPONKY 3TOro nopTa.

3.2.4 Cxema nogknoyeHus

Hwxe npuBedeHbl TUNoBble Cxembl nogkmnoyeHus npuémHuka PrinCe PS5U/PSE B kauecTtBe ceteBom
6a3bl (puc. 3.2, 3.3) unu nonesown 6a3bi/poBepa (puc. 3.4, 3.5).
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Pwuc. 3.2

Pwuc. 3.3
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Pwuc. 3.4

Puc. 3.5
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4. HACTPOUKA NPUEMHUKA

B rmaBe npusBoantcs obwas nHdopmaumst 0 HacTpomke NpUEMHMKA ANS BbIMNONHEHUA paboTbl. Takke
AaéTtca onucaHue [OOMOSNTHUTENBHOrO MNPOrpamMMHOro obecnevyeHusi, KOTopoe Muchornb3yeTca ans
HaCTPONKM 3anncu ctatmdecknx HabnwgeHnin n o6HoBNEHNA MUKpoNporpaMmHoro obecnederust (MIMO).
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4.1 OcHoBHasA 3KpaHHaA ¢popma

OcHoBHas akpaHHast dopMa oTtobpaxaeTtcsa npu BkrtoveHun THCC-npnemHuka, a Takke npu HaxaTtum
kHormkn ESC npu HaxoXaeHuuM B HadvamnbHbIX MyHKTaX MeH. Ha OCHOBHOM 3KpaHHOW dopme
oTobpaxatoTca cnegytowme nons:

e HasBaHuu npogykTa

e Konunyectse oTCNeXnBaeMbiX HaBUrauMOHHbIX CMYTHMKOB

o TeKkywnn pexxmm no3nLMoHNpoBaHNA
B kayectBe Mepbl 3HeprocbepexeHuMs noacBeTka MepedHe NaHenu BbIKNKOYaeTca nocne
KpaTKOBPEMEHHOIO OXMAAHMA HaxaTus Knaeuw. Ecnu gucnnen He CBETUTCH, @ MPUEMHUK BKITHOYEH,
HaXKMUTE oOYI0 KHOMKY ANS akTMBaLUW.

4.1.1 AKpaHHble hOpMbl COCTOAHUA
lMonb3oBaTensCkNin MHTEPGENC NpMeMHMKa NpeaycMaTpuBaeT HECKOSbKO 3KpaHHbIX POPM KOHTPONS

1y
cocTosiHuA. [ns nepexoaa K HAM 13 OCHOBHOW 3KPaHHON hOPMbl BOCMOMNb3YMTECH KHOMKAMM = Un

e

" Ha 3KpaHHbIX OpMax KOHTPONsl COCTOSAHMST OTOOpaXkatoTcsl cnegyowme gaHHble:
e Tekywas gonroTta
e Tekywaqa gonroTta
¢ TekyLwas BbicOTa
e VM4 ctaHumm
e |D cTaHumm
e Cratyc cetn
¢ Pexunm cetu
e Hactporika pexuma ceTtu
e |IP-agpec yctponcTtsa (pegaktnpyetcs)
e Macka nogcetn (pegaktnpyeTcs)
e Lno3 (pegaktnpyetcsa)
¢ DNS-cepBep (peoaktnpyetcs)
e HTTP-nopT (pepaktnpyetcs)
e MAC-agpec
e Touka poctyna Wi-Fi
e Hactponka Wi-Fi
e OcTaBLUMICS YPOBEHDb 3apsida akkyMynsTopa
e OcTtaBlueecs Bpems paboTbl OT akkyMynaTopa
e TemnepaTtypa akkymynsitopa
e BHyTpeHHAsa Temnepartypa
+ TemnepaTtypa oKpyxatoLlen cpegbl
¢ OO6BEM cBOOOAHON NAaMATU
e Bepcus annapaTtHoro obecneyeHnsi 1 Bepcus NporpamMmmMHoro obecneveHunst
 Bepcua MINO
e CepuiHbIn HOMEP U NAPTUNHLIN HOMEP NPUEMHUKA
e (COpoc k 3aBOACKMM HacTponkam

29



4.2 Hactpouka napameTtpoB Ethernet

MpuémHnk ocHawéH uHTepdpericom Ethernet ana nogknioyeHUs K foOKanbHOW KOMMBIOTEPHOW CeTw,
yepes3 KOTOPYK MOXHO OCYLLEeCTBUTb AOCTYN K NPUEMHUKY, NPON3BOAUTL HACTPOWMKY U ynpasreHue. B
3TOM cny4vae noAknyeHre Yepes nocrnegoBaTenbHbI MHTEPpdENC He aBNAeTcs HeobXoaNMbIM.
MapameTpbl MHTepdenca Ethernet:
Tun IP agpeca: CtaTudeckuin nnm guHammyecknn (onpegensetcs cnyxoon DHCP)
IP agpec
Macka nogcetu
Agpec wnto3a
Agpec DNS cepsepa

e Vcnonbsyemsbln nopT HTTP
Mo ymonuanuto ana HTTP npumeHsieTca nopT 80, 4To ABMsSieTCA CTaHAapTHbBIM 3HadeHueMm Ansi Beb-
CEpPBEPOB, M €ro MCnosib3oBaHMEe MO3BOMSIET COEAMHUTBCHA C MPUEMHMKOM, 3agaB B Beb-Opaysepe
Tonbko IP agpec npuémHuka. MNpu ncnonb3oBaHuy nopTa, oTnnyHoro ot 80, Heo6xoanMmo BBOOUTH B
agpecHon cTpoke BeG-Opaysepa, nomumo |IP agpeca npMeMHuKa, U UCNonb3yeMbl MopT.
Mo ymonuaHuto npuémuHuk ucnonbdyet DHCP (Dynamic Host Configuration Protocol, npotokon
OVWHaMMYecKon HacTponku aboHeHTa). Mcnonb3oBaHme DHCP gaeT BO3MOXHOCTb aBTOMAaTUYECKOro
HasHayeHus IP agpeca, macku nogceTw, LUMPOKOBeLLaTenbHOro agpeca, agpecos wnio3a n DNS
cepsepa cetu. lNpu wncnonb3osaHun DHCP npuémHukom, IP agpec npucBavBaeTca NPUEMHUMKY

aBTomartumyecku. [na Toro, YTobbl y3HaTb TekyLwui IP agpec npuemMHuka, HaxXM1UTe ABa pasa KHOMKY
KnaBmatypbl nNpu OTOOpa)keHMM OCHOBHOW 3KpaHHOM dopmbl. Agpec [P OygeT oTtobpaxarbces
crnegyoLwmm obpasom:

IP apgpec:

192.168.1.189

Puc. 4.1

Ecnn koHdurypaums Bawen cetn TpebyeT, 4Tobbl NpueMHUK obnagan cratuyeckum IP agpecom, Bbl
MoxeTe HacTpouTb Ethernet napameTpbl ¢ nomowbio nepegHer naHenu, nporpammbl WinFlash (cm.
COOTBETCTBYIOLLEE PYKOBOACTBO Monb3oBaTens), wunu Beb- Gpaysepa, NnpvyEM nocrnegHu BapuaHT
OOCTYneH TOMbKO B TOM criyyae, ecnun uHtepdenc Ethernet yxxe HacTpoeH.

HacTtponka npuéMHuKa B kadyectBe y3na cetu Ethernet c nomouwbo nepegHen naHenu
1. Haxoasicb B OCHOBHOWN 3KpaHHOW hopMe, nepenante B MeHio IP agpec ¢ ncnosnb3oBaHMeEM KHOMOK

unu
2. Inga Havana nameHeHus IP agpeca Haxmute kHonky OK.

3. KHonkamu v BbibepuTe pegakTupyemoe 3HaKOMECTO, a KHOMKaMu m .-

€ro 3Ha4yeHue.

4. MNogTeepanTte coenaHHble uamMeHeHns Haxatmem kHonku OK. [Mocne aToro Ha akpaHe NosIBUTCS
Hagnuck «YcnewHo». B cnyyae HEKOPPEKTHOro BBOAA 3HAYEeHUSA NosiBUTCA Hagnuceb «Owmnbkay.

[ns BbIxoga u3 TekyLiero MeHo 6e3 nameHeHnn, HaxmmuTe kHonky ESC.

[na nepexoaa k cneayroLlen akpaHHoOW bopme BOCMOMNb3YyNTECh KHOMKaMu unm
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BBog 3HaveHui macku nogcetu, wnto3a, DNS-cepsepa n HTTP-nopta npon3sBoguTca nNo anroputmy,
OonucaHHoOMy B NyHKTax 1-4.

MogkrtoveHmne k cetn LAN BO3MOXHO NPOKOHTPONMPOBaTh B MeHI0 «CTaTyc cetn»

lMpumeyvaHue. YcnewHoe nodkmwodyeHue Kk cemu LAN 803MOXHO MOJSIbKO rpu 8800€ KOPPEKMHbLIX
Hacmpoek cemesol rnnamsl THCC-npuemHuka. [Npu 803HUKHOBEHUU rpobrieM ¢ rnodKYeHUeM 8
nepsyto o4epedb obpamumecs K Bawemy cucmemHomy aGmMuHUCMpPamopy.

4.3 YcTtaHOBKa COeAMHEHUA MeXAY KOHTPONepoM U NPUEMHUKOM

4.3.1 NoaknoyeHue c NoMoLbIO Kabend

1. BknrouunTe KOHTpONNep v NpUEMHUK.

2. TlloakntounTe KOHTpoSnep K MPUEMHUKY C MOMOLUbl kabens, nopT no ymondanuio COM1. B
3aBMCMMOCTM OT MOZENW KOHTponnepa MoxeT noTtpeboBatbcs apgantep COM noprta gns
KOHTponnepa.

lpumeyaHue. B pasvéme Lemo cywecmsayem 3amok. [lpu nodcoeduHeHuu/omcoeduHeHUU Kabers

depxxumecn 3a pebpucmyto MemaJsiiudecKyro Yacmse pa3bema Lemo.

4.3.2 NoaknroyeHue yepes Bluetooth (Windows Mobile)

1. Bknouute KOHTpoOnnep U NPUEMHUK.
2. Bknwounte moaynb Bluetooth Ha KoHTponnepe.

Puc. 4.2

3. Hactpowka coegnHeHuns Bluetooth:
o [lepenanTe B MeHto [Start] — [Settings] — [Connections] — [Bluetooth].
o B okHe Settings nepenante Ha Bknagky Device Bbibepute [Add new device...] n koHTponnep
Ha4yHET nouck yctponcTs Bluetooth.

TMpumeyaHue. Haxxmume kHoriky [Refresh] dnst 60306H08MEHUS roucka.
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Puc. 4.3

o Buibepute npuémHuk, 3atem Haxmute [Next], BBeaute ko nogkntoyeHunss 1234 nnun 0000,
HaxmuTe [Next] — [Done].

TNpumevaHue. SSID npuémHuka — GNSS-xxxxx, 20e XXxxX — CepuliHbIl HOMep MPUEMHUKA.

Puc. 4.4

4. YcTaHOBKa CBS3MW.

o Orkpovite Bknagky COM Ports, Bbibepute [New Outgoing Port]. Buibepute npuémHuk, 3atem
HaxxmuTe [Next].

¢ Bubibepute COM nopt anga nogkntoveHns k npuémHuky (COM5, COM8 nnn COM9), otmeHnTe
Secure Connection, 3atem HaxmuTe [Finish].

e HaxmuTte kHonky [OK] B npaBomM BepxHeM yrny, 4Tobbl BbIATU 13 HacTpoikn Bluetooth.

lMpumeyaHue. Ecnu mpebyemcs nodK4YUMb NPpUEMHUK K KOHMposnaepy, ucnonb3ys mom xe COM
nopm, mo Heobxodumo ydanumb Bluetooth coeduHeHue ¢ ycmpolicmeoMm, KOmopoe UCob3yem
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HyxHbIt nopm. Omkpolume exknadky COM Ports, yOepxxuesatime cmursyc Ha UMEHU ycmpoulicmea rnoka
He rosisuMcsi 6Crinbigaroliee MeHro, ebibepume Ynanutb.

4.3.3 NMopkntoyeHue Yyepe3 Bluetooth (Android)

1. Bkntounte KOHTpoOnnep u NPUEMHUK.
2. Bkntounte moaynb Bluetooth Ha KoHTponnepe.
3. Hactpowka coeanHeHus Bluetooth:
e [lepenaute B MeHio [HacTponku] — [Bluetooth].
e Haxmute [Mounck yctponcTB]. KoHTponnep Ha4HET nounck ycTponcTB Bluetooth.

Puc. 4.5

Puc. 4.6

e Buibepute npnémHuk, HaxmmTe [ConpskeHue].
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lMpumeyvarue. SSID npuémHuka — GNSS-xxxxx, 20e Xxxxx — cepuliHbIli HOMep NMPUEMHUKA.

4.3.4 NMopgknroyeHue yepe3 Wi-Fi (Android)

BkrntounTte KOHTponnep 1 NPUEMHUK.

Bkritounte moayne Wi-Fi Ha KoHTposnnepe.

Hactpowika coegnHenna Wi-Fi:

Mepengnte B MmeHo [HacTtponku] — [Bluetooth].

HaxmuTe [Mounck yctponcti]. KoHTponnep Ha4yHET nouck yctporncts Wi-Fi.

abrwd =~

Puc. 4.7
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Puc. 4.8

TNpumevaHue. SSID npuémHuka — GNSS-xxxxx, 20e XXxxX — CepuliHbIli HOMep MPUEMHUKA.

o BbibepuTte npnémHuk, BBeanTe naposnb (12346578), Haxmute [MoakntounTb].
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4.4 3anyck web-nHrtepdenca yepes Wi-Fi
PrinCe P5E ocHaléH BCTpOEHHbIM BED MHTEPEENCOM, KOTOPbLIA NO3BOMNAET BbIOONHATL YOaNEHHYHO
HaCTPOWKY U ynpasneHne NpuémMHNKoM Yepes okHo b6paysepa MK nnm mobunbHOro ycTponcraa.

1. Bwinonnute nouck yctponcte no Wi-Fi Ha TK, 3aTeM BbINONHWUTE NOAKMOYEHME K MPUEMHUKY
(naponb: 12345678).
TNpumeyaHue. SSID npuémHuka — GNSS-xxxxxx, 20€e XXXXXX — CEePULHbIL HOMEP MPUEMHUKA.

2. OtkpownTe Gpaysep u B agpecHon ctpoke Beegute 192.168.200.1. MNepengurte Ha cTpaHuLy.
3. B nogsuBLuEMCS OKHE BBEAMTE UMs nosib3oBaTens: admin, naponb: password n HaxmuTe

[Bxoga].
M 1821683001 pcfoginhiml x -+ = o x
& 3 C @ Hesswewesd(| 192168200.1/pc/logm him! " 8 i

MpueeTcTBYI

Huma nonszosarens

Napons

Puc. 4.9

4.5 3anncb cTaTU4ECKUX NU3MEpPEHUN
[ns HacTpoOMKM W akTMBauUMW 3anucyu CTaTUYECKUX [OaHHbIX BO BHYTPEHHIOW MNaMaTb cregyet
ncnone3oBatb 10 Landstar nunun BctpoeHHbIn web-nHTepdenc npyuémHumka (cMm. pasg. 4.4).

lpumeyaHue. bonee nodpobHoe onucaHue ¢yHkyul 1O Landstar cm. 8 coomeemcmesyouem
pyKkosodcmee Mosb308amerisi.

M3amepeHusi 3anuckbiearomcsi 80 8HYMPEHHIOK UMU BHEWHIOK NnaMsimb MPUEMHUKA.

4.6 UmnopTt namepeHun Ha MK

[na nepegayn 3anmncaHHbIX AaHHbIX C BHYTPEHHEN NamaTh npuémMHuka Ha MK ncnonbaynte kabenb Lemo-
USB 13 komnnekTa nocTaBku.
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1. Bknounte NPUEMHMK M MOOKIOYMUTE €ro K KomnbioTepy c¢ nomowpbto USB-kabens. [llocne
NOAKMYEHMS B NPOBOAHUKE KOMMbIOTEPA NOSBUTCH CbEMHbIN ONCK.
lMpumeyaHue. NpuémHuk asmomamu4ecku pacrnosHaémcs K Ha onepayuoHHoul cucmeme Windows kak

sHewHuli USB Hakonumernib.

2. Ha cbémMHOM gucke, B nanke repo pacnofnioxeHa nanka push_log, koTopas ucnonb3yetca Ans
COXpaHeHusi panmnoB >xypHana, a octanbHble 8 nanok record npeacTaBnsiOT COOOM ceaHchbl
N3MEPEHUN N MCNONb3YKTCA ANS XPaHEeHWs CTaTUYEeCKUX AaHHbIX, B HUX PacrorioKeHbl narku,
Ha3BaHHble NO AaTe BbINOMHEHUS n3MepeHnin. B nankax ¢ namepeHnammn pacnonoxeHbl nanku hen
n rinex, cogepxatume dannbl cbipbix M3MepeHui B popmaTe hen n RINEX cooTBETCTBEHHO.

lNMpumeyaHue. [lo ymonuaHuro 3anucb eedémcs e nanky record 1. [llpu 3anonHeHUU namsmu

MpuéMHUKa cmapble u3MepeHUs asmoMamudecku yoansromcs. Ecnu e Hacmpolikax web-uHmepgbelica
OMK/IYEHO ydarneHue cmapbix ¢halsios, Mo npu 3arnofiHeHuu namMsmu 3anuckb UsMepeHul
npekpawaemcsi.

Ha puc. 4.10 nokasaHa CTpyKTypa ghannioB BHYTPEHHEN NaMATX NPUEMHMKA.

1000286 (H:)
> repo

-—

13.2 GB free of 13.2 GB

hcn
rinex

Pwnc. 4.10

4.7 O6HoBnNeHue BcTpoeHHoro MIMO npuémHuka
MpuémHuk noctaensetcs ¢ nocnegHen sepcuen MIMNO. Ecnu nosensietca 6onee HoBas Bepcusa MO,
yCTaHOBUTE HOBYIO BEPCUIO B MPUEMHNK.

O6HoBneHne MINO moxHO nponsBecTn kak yYepe3 USB nopT, Tak u nocpeactsoM web-uHTepdenca
NPUEMHUKA.

O6HoBneHue Yepe3 USB-nopT

1. CkonupyinTe ann NpoLUNBKN B KOPHEBOW KaTanor BHELUHEro 3anoMuHaloLLEero ycTponctea
(Hanpumep, USB-HakonuTenb, NepeHOCHOM XECTKUA OUCK).

2. TlopgkntouuTe BHELLHEE 3anoMUHaloLee yCTPOUCTBO K NPUEMHIKKY Yepe3 nepexonHuk USB-
nopra.

3. [lepesarpyaute NPUEMHYMK, NOCME Yero Ha aKpaHe NOsIBUTCH 3anpoc Ha 0BHOBEHUE MPOLLMBKMY;

4. Haxmute kHonky [OK] Ha nepeaHel naHenu Ang nNOATBEPXAEHMUS.

37



lMpumeyaHue. [leped obHosneHuem MI1O HeobxoduUMO MOHOCMbIO 3apsA0uMb B8HYMPEHHIO
bamapero npuéMHuUKa umu Ucrionb308ampe 8HEWHee numaHue.

5. YcraHoBka MIIO HauHETCs aBTOMaTtmyecku. [locrne 3aBeplleHMs YCTaHOBKM MPUEMHUK
nepesarpysuTcs.

6. Haxmute OAHY M3 KnaBuLl CO CTpenkKamMu, 4YTOOBbI 3aBePLUNTb OOHOBIEHME, 3aTEM OTKNIOYNTE
BHellHee 3anomMunHaloLliee yCTpOI7ICTBO.

O6GHoBneHne Yepes web-uHTepcpenc

1. B web-uHTtepdence npuémHuka (cm. n.4.4) otkpowite Bknagky MMO
2. MNepewngnTte B meHio ObHoBNeHue MO
3. Haxmute kHonky [0630p] 1 ykaxute nyTb k panny MIMO (.bin).
4. Haxmute kHonky [MoaTBepanTb].
[ 1821683001 /podndechitmiTpa X =+ = o X

& C D Hesswnuweno | 192168200,/ poindexhtmiipamamt =HC_PRODUCT MODEL  PS&param2=truefiparami=truslipssmd=tiusBiparams struefiparsmb = trueliparam ? ~falsefip T O

c H c N AV SN:1020012 Pycoas™  Bebod

B Gocropie | oHonnerwe MO >

e CoyrHukn Tain 00HOBNEHHR a

W& Hacipofum npuesumic 4
JannCh FANHLIK
{3} Hacipoika Beopa/esecsa
= HacTooRKke DOy e
[Z] Bezonackocms
58 Hacrpoiike mopemna
& Mno —
* &
lar-thaan
K
lornpoas=Ne NensIOEaTRNEH
Obrouneans M0 — )
[
OEvoeneHme
(==
OGHoaneree MND YHB
OEHOBNTE CHAZAH

L3
PETULTPIURA NPHEMEKS

Puc. 4.11

YctaHoBka MINO HavyHETCS aBTOMATUYECKN. [locne 3aBepLUEHUS YCTaHOBKM NPUEMHMK Nepe3arpy3unTcs.

TpumeyaHue. Neped obHosneHuem MINO Heobx0duMO MOIHOCMbIO 3apAdUMb 8HYMPEHHK bamapero
MPUEMHUKa UMU UCMOIb308amMb 8HEWHEE MUMaHue.

®aun MIO moxHo Haumu Ha eeb-caime www.prin.ru unu noayyYums €20, 0bpamusuuch
mexnoddepxky AO «TPUH».
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4.8 O6HoBneHue BcTpoeHHoro MIMO OEM-nnathbl

MpuémHnk noctaensieTca ¢ nocnegHen sepcuen MIMNO. Ecnn nosisnsaetca 6onee Hoas Bepcusa MO,
YCTAHOBUTE HOBYO BEPCUIO B MPUEMHUK.

O6HoeneHne MIMO OEM-nnatbl MOXHO NPOM3BECTM NOCPEACTBOM web-nHTepdenca npuémMHuka.

O6HoBneHune 4yepe3 web-uHTepdenc

B web-nHTepdeince npuémHuka (cm. n.4.4) otkponte Bknagky MIMO.
Mepenante B meHto OGHOBNEHME.

HaxmuTe kHonky [0630p] n ykaxuTe nyTb k dhanny MIMO (.bin).
HaxmuTe kHonky [MoaTBepAUTL].

LN =

Puc. 4.12

YctaHoBka MIMNO HavyHETCA aBTOMaTMyecku. [locne 3aBepLueHnst yCTaHOBKN MPUEMHUK
nepesarpysuTcs.

lMpumeyaHue. Neped obHosneHuem MO Heobxodumo MosTHOCMbIO 3apAdume 8HYMpPEHHIOK bamapero
NPUEMHUKa Uru Uucrosib308ame 8HEWHEE MUMaHue.

Qaun MIO wmMoxHO Halmu Ha eeb-caime www.prin.ru umu fofay4Yums €20, obpamuswuch
mexrnodoepxky AO «TPUH».
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5. YCNOBUA FAPAHTUUHOIO OBCIYXXUBAHUSA

Cpok rapaHTum Ha obopyaoBaHWE COCTaBnseT 2 roga ¢ Aathl, yKasaHHOW B TOBAPHOW HaKnagHOoM.

3akasuuk TepsAeT nNnpaBo Ha fecnnatHoe FapaHTMVIHOG 060]'Iy>KVIBaHVIe B criegqyrwmnx cnyvyaax:

1.

2.

Mpv HanU4YuK cnegoB BCKPLITUS, MO0 MeXxaHNYECKOro NoBPEXAEHNST MAPKMPOBOYHBIX Tabnmyek
1 Hakneek, CrneaoB VX NepeknensaHus.

MNPy BHYTPEHHWX WU BHELIHUX MEXaHUYECKUX W INEKTPOMEXaAHUYECKUX MOBPEXOEHUAX
060pyaoBaHUS (TPELLMHbI, CKOMbl, BMATUHbI, B3OyTWE 3NIEMEHTOB, crefbl rapy, Konotu v T.n.).
Mpy NoBpPEXOEHUSIX, BO3HMKLIMX B pe3ynbTaTe BO3AENCTBUS CTUXMWU, MoXapa, arpecCUBHbIX
Cpend, BbLICOKMX TemnepaTtyp; a Takke, BCNEACTBME TPAHCMOPTUPOBKM W  HENpaBUIbHOTO
XpaHeHus.

Mpy BHECEHWM NHOObLIX KOHCTPYKTUBHLIX M3MEHEHWA, nNMbO Mpu noTepe paboTocnocoBHOCTU
o6opynoBaHus B peayrnbTaTe BMellaTenbCTBa nonb3oBaTtens B nporpaMMHo-annapaTHyHo YacTb
060opyaoBaHUs, BXOASLLYO B KOMMIEKT NOCTaBKuY;

Mpv HapyweHun cTaHgapTa nuTaHus cetu, Nnbo npu UCMoNb3oBaHWM 06OpyaOBaHUS B
HeLUTaTHOM pexumve.

Mpv noBpexaeHWM 0GOpyAOBaHMS, BO3HMKIIEM B MPOLECCE YCTAHOBKM, MOHTaxa Wnu
akcnnyaTauun. TWNUYHbIE CryYyan HECOOTBETCTBMS MNpaBuiiaM MOHTaXa W 3KCrniyaTtauum
obopygoBaHusi: OTpesaHbl LITaTHble pas3bEéMbl, LITEKEPbl, WM MpoYNe KOMMYTaLUOHHbIE
KOMMOHEHTHbI.

Bbixog M3 cTposi Npy 3aBbILLEHHOM HanpPsPKEHUM MUTAHUSI CBEPX YKA3aHHOIO B TEXHUYECKOM
AOKyMeHTauum.

Bbixoa 13 cTpos aneMeHToB nNpubopa B pe3ynbTaTte rpo3bl (3NeKTPOMarHMTHOro UMnynbca).
FapaHTMiHbIe 0GsA3aTenbCTBa He PacnpPOCTPaHAIOTCA Ha KOMMMEKTylLWMe, He SABNSLMecs
YyacTblo 060pyaoBaHUS (PEViKK, BEXU, LUTATMBLI, OTPaXXaTenn, akkyMynsTopbl, kabenu, 3apsaHble
YCTPOICTBA M pacxodHble matepuvarnsi).
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NMPUNOXEHUA

NMPUNOXXEHUE A. BbIODAYA NMEA-0183

B paHHOM npunoxeHun onucbiBaoTcs dopmartbl  nogmMHoxectBa coobuweHun NMEA-0183,
BblaaBaeMble npuémHukom. Konuo onucanus ctaHaapta NMEA-0183 moxHo HanTu Ha cante NMEA
(National Marine Electronics Association) no agpecy www.nmea.org.

Korpa BkntoyeHa Bblaadya NMEA-0183, nogmHoxectBo coobweHnin NMEA-0183 moxeT ObiTb BbiIBEOEHO
Ha BHelwHee obopyaoBaHWe, NoAcoeauHsieMoe K nocrnefoBaTtenibHbIM NopTam npuémHuka. [daHHble
coobuieHna NMEA-0183 no3BonsioT BHELWHEMY YCTPOMCTBY UCMONb30BaTh MHGOPMaLMo, CObpaHHYo
unu obpaboTaHHy CNYTHUKOBBLIM Fr€04E3UHECKUM NMPUEMHUKOM.

Bce coobuweHnunsa cootBetcTBYOT popmaTty NMEA-0183 Bepcum 3.01. Bce coobuieHMst HaunHatoTcA
cumBorioM $ ¥ 3akaH4YMBaOTCA CMMBONAMM BO3BpaTa kapeTku M nepesBoda cTpoku. Mons gaHHbIX
pasaeneHbl 3ansiTon (,) U UMEKT NepeMeHHyto AnvHy. MNMycTele nonsa Takke pasgeneHsl 3andaTon (,), HO
He cogepXaT nHgopmaumm.

OrpaHnuntenb «3Be3godka» (*) M KOHTpOsfibHas cymMma cnegyroT 3a NOCrnegHUMM MOneM AaHHbIX,
cogepxawmmecs B coobweHun NMEA-0183. KoHTponbHad cymma BblMMCAAETCS onepaumen
«UCKIIovatollee mnm» 8-6UTHBLIX CMMBOMOB COOOLLEHMS, BKMOYas 3ansiTble Mexay MoSfsiMu, HO He
BKMto4as cumeon $ n orpaHuumnTens «*». LLlecTHaguaTepuyHblii pesynbTaT nepeBoanTcs B ABa CUMBONA
ASCII (0-9, A-F). Ctapwumn paspsag umicna otobpaxaeTtcsi nepBbIM.

B Ttabnuue Hwke NpMBOOMTCS CNMCOK NOAAEPXKMBAEMbIX NPUEMHUKOM cooblieHnin NMEA un ykasaHbl
CTpaHWLbl, HAa KOTOPLIX NPUBOAUTCS NOAPOOHAas MHpOPMAaLMs MO KaXaoMy U3 HUX.

CoobLieHune Ha3HayeHue

AVR Bpemsi, OTKNOHEHNE OT Kypca, yron KpeHa, anvHa 6asuca
B pexxume RTK

BPQ lMonoxeHne 6a30BON CTaHUMM U MHOMKATOP Ka4yecTBa

DP [nHammnyeckoe No3mumMoHMpoBaHmne ((UpMeHHoe
coobueHmne Fugro)

DTM MHdbopmaunsa 06 NcxoaHbIX reoae3nyecknx garax

GBS O6HapyxeHue owmnbok cnyTHMkoB (nogaepxka RAIM)
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GGA Bpems, koopauHaThl 1 napamMeTpbl onpeaeneHuns
MECTOMOMOXEHNS

GGK Bpems, koopauHaTbl, TUN MECTOMOMOXEHUS U
reomeTpudeckuin daktop

GLL MHdopmMauua o MeCTOMOMOXKEHWW: onpeaeneHne
MECTOMOSIOXKEHUS, BPEMS OnpeaeneHnst MeECTOMONOXEHUS
N COCTOSHME

GNS UHdpopmaums o tune pewwernss THCC

GRS HeBsA3ku ganbHOCTEN 40 CNYTHUKOB

GSA MeomeTtpuueckme dakropbl (DOP) n cnmcok cnyTHUKOB

GST CratncTtuka owmnbkn onpeaeneHns MecTononoXeHus

GSV [aHHble O cryTHUKax

HDT NCTUHHBIN KypC

LLQ KoopauHaTbl B Npoekuun n kavecTteo, coobuleHune Leica

PJK KoopavHaTthl B npoekuuu

PJT Cuctema koopgmHaT

RMC KoopauHaTbl, CKOPOCTb M BpeMs

ROT CkopocTb noBopoTa

VGK MHdopmaunsa o Bektope

VHD WHpopmauuma o kypce

VTG HanpasneHue NnponaeHHOro Nyt u CKOPOCTb

ZDA JeHb, mecsau n rog UTC n yacoBon nosic

O6wan cTpyKTypa coobLieHumn
Kaxgoe coobLieHne coaepXkuT:

3Hak gonnapa «$»;

naoeHtudpukatop (ID) coobuyeHus, coctoswmm nmdo n3 cumsonos GP, GL unu GN,
npeaBapsaLWwmnx OyKBEHHbIV Ko (Tun) coobLueHns, nnn UpMeHHbIN naeHTUUKaTop
npoussoautens (ID), PTNL nnun PFUG;

3anatyto (,);

pasfeneHHble 3ansaTbiMU NOMS OaHHbLIX (3aBUCUT OT TUNa coobLeHus);

CUMBOI 3BE30YKN «*¥;

KOHTPOINbHY CyMMY

Hwxe npuBoamTcs npumep coobleHust ¢ naeHtudgpmrkatopom ($GPGGA), nocne koTopbix cnegytot 13
nonen n KOHTPOnbHasa cymma:
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$GPGGA,172814.0,3723.46587704,N,12202.26957864,W,2,6,1.2,18.893,M,25.669,M,-2.0,0031*4F
Monsa coobLweHun

CoobweHna NMEA cogepxat criegyoLimne nons:

LWnpoTa 1 gonrota

LLnpoTa npeactaeneHa B popmate ddmm.mmmm, gonrota npeacrasrneHa B popmarte
dddmm.mmmm, roe

ddd wnu dd — rpagycsbl

mMmmM.mmmm — MUHYTbI U AEeCATUYHbIE OONN MUHYT

HanpasneHue

HanpasneHue (ceBep, tor, BOCTOK Unn 3anag) obosHavaetca cumeonamu: N, S, E unn W.
Bpems

MeTkun BpeMeHu npeacTaBneHbl B Wkane YHusepcansHoro KoopamHupoBaHHoro BpeMeHu (UTC) um
npencrasneHbl B Buge hhmmss.ss, rge:

. hh —yachbl, ot 00 go 23

. mm — MUHYTBI

. SS — CeKyHAbl

. .8S — COTbl€ JONW CEKyHAbI

Mpwn BrntoveHnn Boigayum NMEA-0183, cneaytowme coobLeHns MoryT BblaaBaTbCs:

AVR Bpems, oTknoHeHMe OT Kypca, yron KpeHa, AnuHa 6asuca B pexume RTK
Mpumep coobuweHna AVR 1 onncaHve nonen npusegeHo B Tabnuue Hke.

$PTNL,AVR,181059.6,+149.4688,Yaw,+0.0134,Tilt,,,60.191,3,2.5,6*00

Mone Ha3Ha4yeHue
1 Bpems no wkane spemenn UTC dumkcaumm Bektopa
2 OTknoHeHue oT Kypce [°]
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3 Ctpoka “Yaw”
4 Yron kpeHa [°]
5 Ctpoka “Tilt”
6 Peseps
7 Peseps
8 [duvctaHumns B meTpax
NHaukaTop KadectBa
0: pelueHne He JOCTYNHO UMK HeNpaBUNbHoOE
1: aBTOHOMHOE MEeCTOMOMNOoXeHne
° 2: RTK, nnaBatoLlee pelleHne
3: RTK, cdmkcupoBaHHoE pelleHne
4: kogoBbin anddepeHumnanbHbin pexnm DGPS
10 PDOP
11 O6LLee KONNMYECTBO CMYTHUKOB, UCMOMb3yEMbIX NS PeLLEHUS HaBUraLuMOHHON
3agauv
BPQ MonoxeHue 6a30BON CTaHLMM U UHOUKATOP KavyecTBa

Mpumep coobweHns BPQ n onucaHue nonen npuBeaeHO B Tabnumue HuxKe.

$PTNL,BPQ,224445.06,021207,3723.09383914,N,12200.32620132,W,EHT-5.923,M,5*

MNone HasHavyeHue

1 WpoeHTndukatop BPQ

2 Bpemsa nonyyeHusa coobuweHns CMR 6a3bl (hhmmss.ss)
3 Oarta nony4deHus coobieHna CMR 6a3bl (mmddyy)

4 LWupoTa, B rpagycax n myHytax (ddmm.mmmmmmmm)
5 Monywapwe: ceBepHoe (N) nnu toxHoe (S)

6 HonroTta, B rpagycax n MuHytax (ddmm.mmmmmmmm)
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Monywapwe: 3anagHoe (W) unun soctouHoe (E)

BbicoTa aHTeHHbl OTHOCUTENBHO CPeaHEero YpoBHS Mopbl [M]

YKkasaHne Ha MeTpbl

10

Muaukatop kayecTBa onpegeneHns MecTononoXeHNs
0: dukcMpoBaHHOE peLleHne He AOCTYMHO

1: GPS dukcmnpoBaHHoe

2: AndcbdepeHymnanbHoe (UKCUMPOBaHHOE

4: RTK ¢mkcnposaHHoe

5: RTK nnaBaioLiee

DP

AunHamnyeckoe nosnumoHmpoBaHue (pupmeHHoe coobeHue Fugro)

Mpumep coobuweHnsa DP n onncaHve noner npueegeHo B Tabnuue Hmxe.

$PFUGDP,GG,hhmmss.ss,

ddmm.mmmmm,N,

dddmm.mmmmm,E,

NN,Q,DD,aa.a,bb.b,ddd,rr.r

Hanpumep:

$PFUGDP,GN,033615.00,3953.88002,N,10506.75324,W,13,9,FF,0.1,0.1,149,0.1*13

Mone HasHauyeHue

1 2-x 3Ha4YHbIn koa AaHHbIX: GP gna GPS; GL ana NOHACC; GN gns MTHCC.

2 Bpems UTC

3.4 LnpoTa, B rpagycax u MuHyTax (ddmm.mmmmm) u nonywapue: cesepHoe (N)
unu xHoe (S)

5.6 HonroTa, B rpagycax n MuHyTax (ddmm.mmmmm) n nonywapwue: 3anagHoe (W)
unu Bocto4Hoe (E)

7 O6uwee konuyecTtBo cnyTHUKoB (GPS+IMTIOHACC)
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8 Wnaunkatop kavectsa DPVOA (UKO0O0A)a

9 NuankaTop pexxuma DGNSS (kak B ctaHgapte NMEA ana $ GNS)

10 Bonblwas nonyock annunca ownbok cTaH4apTHOro OTKNOHEHe B MeTpax (aa.a)
11 Manas nonyock annunca ownbok CTaHAapPTHOro OTKNOHeHue B meTpax (bb.b)
12 OpueHTupoBka annunca ownbok, B rpagycax

13 CpenHekBagpaTnyeckoe 3Ha4eHne CTaHAapTHOrO OTKIMOHEHUS AanbHOCTEN,

BXOAALLMX B NpoLiecc HaBuraummb

a Minankatop kavecTtBa onpegeneH B "Guidelines on the use of DGPS in as a positioning
reference in DP Control Systems" IMCA M141, dated Oct 1997
www.imcaint.com/publications/marine/imca.htmi

b Onpenenexune cornacHo coobweHuto GST "NMEA 183 Standard For Interfacing Marine
Electronic Devices" from version 2.20, dated January 1 1997 www.nmea.org/0183.htm

TNpumeyaHue. Pasmep coobweHusi DP kopoue, yem makcumarsbHO onpedesieHHas OnuHa coobuweHusi

8 82 cumeorna, daxke C MUIIITUMEMPO8bLIM YPOBHEM MOYHOCMU rpedcmasrieHus Wupomai/don2omei.

DTM

UH¢popmauma 06 ncxogHbIX reoge3nyecknx gartax

CoobuweHne DTM 3agaeT mecTHble UCxoaHble reofesundeckne gatol (UIMO) n cmeweHns Hadana
oTcYeTa OT UCXOOHOro Havana oTcyeTa. CoobLleHne ucnonblyetcsa ans onpegenenns UM, k
KOTOPOMY NPUBSI3aHO onpeaeneHne MecTONMONOXKEHMS U reorpaduyeckmue KOOpanHaThl B
nocnenyroLmx NoacoobLLEHMAX

Mpumep coobieHna DTM n onncaHme nonen npueeneHo B Tabnuue Huxe.

$GPDTM,W84,,0.0,N,0.0,W,0.0,W84*7D

Mone

HasHauyeHue

Kopa nokanbHon cuctemsl koopauHat (CCC):
W84 — WGS84

W72 - WGS72

S85 — SGS85

P90 — M390

999 — User defined
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IHO kop NI
2 Kop nogpasneneHuns nokanbHOro Havyana otcyeta (x)
3 CwmelleHune no WwmpoTe, B MUHYTax (X.X)
4 N/S (x)
5 CmeLleHne no gonroTe, B MUHyTax (X.X)
6 E/W (x)
7 CwmeLleHune no BbicoTe, B MeTpax (X.X)
Kog ncxogHoro Havana otcyeta (CCC):
W84 — WGS84
8 W72 - WGS72
S85 — SGS85
P90 — M390
GBS O6HapyxeHue owmnb0ok cnyTHUKOB (noaaepxka RAIM)

Mpumep coobweHns GBS n onucaHue nonen npuBeaeHO B Tabnuvue Huxe.

$GPGBS,015509.00,-0.031,-0.186,0.219,19,0.000,-0.354,6.972*4D

MepBble aBa cumBona nocne «$» ABnATCA NOEHTUDUKATOPOM HaBUraLmMoHHol cuctembl: GP — GPS;
GL - ITMOHACC; GN —THCC.

Mone Ha3HayeHue

1 Bpems no wkane UTC onpegenexua mectononoxexHmst (hhmmss.ss)

2 Oxungaemas owmnbka no WMpoTe M3-3a OLWMBOK NceBaoaanbHOCTU, B MeTpax

3 Oxungaemas owmnbka no gonrote n3-3a owWnboK NnceBaodanbHOCTH, B MeTpax

4 Oxunpaemas owmnbka no BbICOTE M3-3a OLLIMOOK NCeBaoaanbHOCTU, B MeTpax

5 NpeHTndmkatop Hanbonee BEpOSTHOrO HENCNPABHOIO CMyTHMKA

6 BepoAaTtHOCTb NoXHOro obHapyxeHnsa Hambonee BepOATHOrO HEMCNPaBHOTO
CryTHUKa
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7 OueHka ownbkn, B MeTpax, Hanbonee BEpOSTHOrO HENCNPABHOIO CMyTHMKA
8 CTtaHgapTHOE OTKITOHEHWNE OLEHKM OLUMOKK
9 WpeHTncpmkaTop cuctemsl
10 WpeHTndpumkaTop curHana
GGA Bpems, KoopauHaTbl U NapaMeTpbl onpegeneHns MecTononoXeHns

Mpumep coobuieHna GGA n onvcaHue nonen NpMBedeHo B Tabnuue HUXe.

$GPGGA,172814.0,3723.46587704,N,12202.26957864,W, 2,6,1.2,18.893,M,-25.669,M,2.0,0031*4F

Mone Ha3Ha4yeHune
1 Bpewms no wkane UTC onpegeneHuns mectononoxeHus (hhmmss.ss)
2 WnpoTta
Monywapwne
3 N: cesepHoe
S: HoKHOE
4 Jonrota
Monywapwue
5 E: BocTo4HOE

W: 3anagHoe

WpoeHTndumkaTop kayecTBa onpegeneHns MecTonosioxXeHus

0: onpegeneHne He Npon3BegeHo
1: aBTOHOMHOE onpegeneHne
6
2 KogoBbIn anddepeHumanbHbii pexum DGPS
4: RTK, dukcmpoBaHHOE peLleHmne
5: RTK, nnaeatowiee pelueHne
; O6LLee KONMYECTBO CMYTHUKOB, MCMOMb3YEMbIX AN PELLIEHNst HAaBUraLMOHHOM

3apaym — ot 00 go 12




8 eomeTpuuecknin pakTop yxyaLeHus ToyHoctu B nriaHe (HDOP)

9 OpTomeTpuyeckasd BbicoTa

10 Cumeon “M”. EAnHMUbI NpeacTaBrieHnst BbICOTbl - METPbI.

11 AHOManus BbICOTbl — BbiCOTa reonga Hag annimncongom [M]

12 Cumson “M”. EgmMHMubl NpeacTaBreHns aHoManum BblCOTbl - METPbI.

13 BospacT 3anucu o gudpdepeHumnansHoMm pexume [cek]. None nyctoe, ecnu
anddepeHumnanbHble NONpPaBkM HE UCMOMb3YOTCA.

14 WaeHTtudmkaTop onopHom ctaHuum (B ananasoHe ot 0000 go 1023). MNone
nycroe, ecnu angdepeHumnansHble NonpaBku HE NCMOMb3YHTCA.

GGK Bpems, koopauHaTbl, TUN MECTOMNOJNIOXKEHNA N reoOMeTpuYeckumn akTop

Mpumep coobweHna GGK n onvcaHne nonen npMBedeHo B Tabnuue HUXe.

$PTNL,GGK,172814.00,071296,3723.46587704,N,12202.26957864,W,3,06,1.7,EHT-6.777,M*48

Mone Ha3Ha4yeHune
1 Bpems no wkane UTC onpeneneHua mectononoxernns (hhmmss.ss)
2 Jata
3 WwnpoTta
Monywapwue
4 N: ceBepHoe
S: HoKHOE
5 Jonrota
Monywapwne
6 E: BocTo4HOE
W: 3anagHoe
MaeHTndukaTop kavectsa onpeaeneHns MeCTONONOXeHNs
7
0: onpegeneHve He NPon3BeaeHo
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1: aBTOHOMHOE orpegesieHne

2: RTK, nnaBatowiee pelwieHme
3: RTK, dunkcupoBaHHoe pelleHne
4: KogoBbIn anddepeHumanbHbii pexnm DGPS
8 OOLee KONMYECTBO NCMONb3YEMbIX CMYTHUKOB
9 "eomeTpryecknin akTop yxyaweHns TOHHOCTH
10 BbicoTa Hag annvnconaom <...>
11 Cumeon “M”. nnuncomaanbHas BbiCOTa N3MEPSAETCA B METPaX.
TMpumeyaHue. Pasmep coobueHusi GGK npesbilaem ycmaHasnueaembilt cmaHdapmom NMEA-0183

npeden 8 80 cumeosnos.

GLL

MH(bOpMauMﬂ O MeCTOonoJsI0XXeHnu: onpeagerieHne MecTonosfoxeHus, BpemMs

onpegeneHunsa MectTonosfioXxeHmsa n CoctosiHue

Mpumep coobuweHnsa GLL n onucaHne nonew npuBedeHo B Tabnuue HuXe.

$GPGLL,3953.88008971,N,10506.75318910,W,034138.00,A,D*7A
MNone HasHavyeHue
1 Wnpota B chopmaTe dd mm,mmmm
Monywapwne
2 N: ceBepHoe
S: oXHOoe
3 Honrota B popmarte dd mm,mmmm
Monywapwne
4 E: BocTo4HOE
W: 3anagHoe
5 Bpems no wkane UTC onpegenexua mectononoxexHmst (hhmmss.ss)
6 MHOukaTop COCTOSHUS:
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A: [laHHble fonycTuMble

V: [laHHble He gonyCcTUMble

(aBTOHOMHOE) 1 D (AnddepeHumnansHoe)

3HayeHune yCTaHaBliMBaeTCA B V aons scex MHONKATOPOB pexXunma, Kpome A

WHankaTop pexuma:

A: ABTOHOMHbI peXuUM

D: OudpdbepeHumanbHbIn pexnm

7 E: Pexum oueHkn (cyncneHue nyTw)
M: Pexum pyyHoro Beoaa

S: Pexvm mogennpoBaHus

N: [JaHHble He gonycTumble

GNS MHcopmaumsa o Tune peweHnsa THCC

Coobuwenne GNS npegoctaBnsieT puKCUpoBaHHyto nHgopmaumio ana GPS, NMOHACC, 6yaywmnx

CMYTHUKOBbLIX CUCTEM N KOMOMHALMN 3TUX CUCTEM
Mpumep coobuieHna GNS n onncaHne nonen npueeaeHo B Tabnuue HUXe.

$GNGNS,014035.00,4332.69262,S,17235.48549,E,RR,13,0.9,25.63,11.24,,*70

MepBble ABa cumBona nocrie «$» ABnsATCS NAEHTUUKAaTOPOM HaBUraLMoHHoN cuctemsl: GP — GPS;

GL - MOHACC; GN -THCC.

MNone HasHavyeHue
1 Bpems no wkane UTC onpegeneHusa mectononoxeHus (hhmmss.ss)
2 Wnpota B chopmaTe ddmm,mmmm
Monywapwne
3 N: ceBepHoe
S: 0XHOoe
4 Honrota B popmate dddmm,mmmm
5 Monywapwne
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E: BocTOUYHOE

W: 3anagHoe

WHankaTtop pexuma:

OpavH cMmBon (M3MEHSAETCS B 3aBUCUMOCTU OT COCTOSHWS) — ANS KaXA0ro
noaaepKMBaemMoro co3se3aunst CyTHUKOB

MepBbin cumeon — ana GPS

Btopown cumeon — gnsa NMOHACC

Mocnepyowme cumeonbl 6yayT aobaBneHbl AN HOBbIX CO3BE34 1N
Kaxxgbiii CMMBOST MOXET NPUHMMAaTb O4HO M3 CreayoLWMX 3HaYEeHUI:

N = Hert peweHuna. CI'IyTHVIKOBbIe CUCTEMDbI HE NCNOJb3YHTCA ANld onpeneneHna
MECTONOJNTOXEHNA NN pelleHne He KOPPEKTHOeE.

A = ABTOHOMHOE. PelueHne — He guddepeHumnansHoe

D = AndpdepeHumnansHoe (Bkntoyasi Bce cepucbl OmniSTAR). CnyTHMKOBadA
cucTema mcnonb3yeTtcs B AuddepeHumnansHOM pexmme

P = ToyHoe. CnyTHMKOBas cuCTeMa UCMONb3yeTCs B TOYHOM PEXUME.

To4yHbIV pexrmM onpefenseTcs Kak: HeT NpegHaMepeHHoro 3arpybnexus
(Hanpumep, cenekTUBHbLIN JOCTYM) UK ANSA onpeaeneHns MecTonoNoXeHUs
NCNOrb3yeTCs BbICOKOTOMHbIN KoA (P-kon)

R = RTK (Real Time Kinematic). ®ukcmpoBaHHoe pelueHve
F = RTK (Real Time Kinematic). lNnasatoLiee pelieHvne

E = Pexum oueHkn (cymcneHue nytm)

M = Pexxum py4Horo seoga

S = Pexum mogenmpoBaHusi

O6wwee KONMYECTBO NCMOMb3YEMbIX CITYTHUKOB

reomeTpuyeckun paktop HDOP, onpegensiemMbivi N0 BCEM CNyTHUKaM, KOTOpbIE
UCNOMNb3YTCA B BbIYUCTIEHUNSX

BbicoTa aHTeHHbI Hag reonaom [M]

10

BbicoTa reonga B mMeTpax
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11 BospacT gudpdepeHumnansHbIX AaHHbIX

12 MpoeHTndmkatop 6a3oBon cTaHuum

13 WHankaTop HaBuraumoHHOro cratyca
GRS HeBs3ku panbHOCTEN A0 CNYTHUKOB

Mpumep coobuweHns GRS 1 onncaHve nonew npueegeHo B Tabnuue Hke.

$GPGRS,220320.0,0,-0.8,-0.2,-0.1, -0.2,0.8,0.6,,,,,,,*55

MepBble aBa cumBona nocne «$» ABnATCA NOEHTUDUKATOPOM HaBUraLmMoHHol cuctembl: GP — GPS;
GL - ITMOHACC; GN —THCC.

Mone

Ha3HauyeHune

1

Bpems no wkane UTC onpegeneHusa mectononoxeHus (hhmmss.ss)

Pexunm:

0: HeBsA3kKn ncnonb3yoTcs A BbIYUCNIEHUS MECTOMONOXEHUS, JAHHOTO B
cooTBeTcTBYlOWEN cTpoke GGA

1: HeBsA3kM nepeBbl4NCHEHbI NOCIE TOro, Kak NONoXeHWe, JaBaeMoe B CTPOKe
GGA, 6bINno BbIMUCIIEHO.

HeBs3kn ganbHocTen oo CNYTHUKOB, NCNOJ1b3yeMbIX B HaBUraLlMOHHOM
peweHnn, B MmeTpax

GSA

FeomeTpuyeckme daktopbl (DOP) n cnncok cnyTHMKOB

Mpumep coobweHns GSA 1 onucaHue nonen NnpuBeAeHO B Tabnuue Huxe.

$GPGSA,<1 > <2> <3> <3>  <3><3><3> <4> <5> <6>*<7><CR><LF>

MepBble aBa cumBona nocne «$» ABnNATCA NOEHTUDUKATOPOM HaBUraLmMoHHol cuctembl: GP — GPS;
GL - ITMOHACC; GN —THCC.

Mone HasHauyeHune
1 Pexunm 1, M = py4yHoi, A = aBTOMaTU4ECKUI

Pexum 2, Tun onpegenenunsa nonoxeHus, 1 = He 4OCTYMNHO,
2

2 = nnaHoBoe, 3 = Bce 3 koopaAnHaTbI
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3 McesgocnyyanHein Homep MC3 (PRN) ot 01 go 32, 0o 12 nepegaBaeMbix

4 "eomeTpuyecknin chaktTop yxyawenusa ToyHoctn PDOP, 0.5 ... 99.9
"eomeTpunyecknin akTop yxyaleHms TO4HOCTK B nnaHe - HDOP,

° 0.5...99.9
reomeTpuyeckuii QakTop yxyaleHus To4HOCTU no BbicoTe - VDOP,

° 0.5...99.9

7 KoHTponbHas cymma

GST CraTuctuka olMbKM onpeaeneHns MecTornosoXeHus

Mpumep coobweHna GST m onncaHme nonen npueeaeHo B Tabnuue Hke.

$GPGST,172814.0,0.006,0.023,0.020,273.6,0.023,0.020,0.031*6A

MepBble ABa cumBona nocrie «$» ABNATCS NAEHTUUKATOPOM HaBUraLMOHHON cuctemsl: GP — GPS;
GL - MIOHACC; GN - 'HCC.

Mone Ha3HauyeHue

1 Bpewms no wkane UTC onpegeneHusa mectononoxeHus (hhmmss.ss)

5 CKT1 HeBa30K nceBaodanbHOCTEN (BKNOYast HEBA3KM NO hase HecyLlen BO
BpeMsi nnaBaroLLero u gpukcuposaHHoro RTK pelueHuin)

3 Bonbluasa nonyock annunca ownbok, 1 curma, B MeTpax.

4 Manas nonyocb annunca ownbok, 1 curma, B MeTpax.

5 HanpasneHue 60nbLLIO NOAyoCcKH 3Mnmnca owmnobky, rpagycbl OT HanpaBeHUs
Ha UCTUHHBIN CeBep.

6 Owwubka wnpoTsl, 1 curma, B MeTpax

7 Owwnbka gonroTel, 1 curma, B MeTpax

8 Owwnbka BbICOThI, 1 curma, B MeTpax

GSvV [aHHble 0 cnyTHMKax
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B coobuweHnn GSV nepeuncnanTcsa naeHtudukaTopbl Habnogaembix CNyTHUKOB, Yron MecTa u

a3nMyTbl HanpaseHnAa Ha HUX, a TakkKe OTHOLLeHne CVII'HaJ'I/LLIyM NnpuHMMaeMbIX CUrHasnoB. I'Ipwmep

coobueHna GSV n onncaHne nonew NpMBeaeHo B Tabnuue Huxe.

$GPGSV,2,1,13,02,02,213,,03,-3,000,,11,00,121,,14,13,172,05*67

Mone Ha3HauyeHue

1 O0bLLee konnMyecTBO COOOLLEHUI JaHHOMo TUna B JaHHOM 6noke

2 Homep TekyLiero coobiieHuns B 6rioke

3 O6Lee konMyecTBo HabngaeMbIX CryTHUKOB

4 NpoeHntndoumkatop (PRN) cnyTHuka

5 BosBblweHne cnyTHuka, [°], 90° Mmakcumym

6 A31MyT HanpaBneHns Ha CNyTHUK, rpagycCbl OT HanpaBfieHNa Ha ceBep,
000°...359°

7 OTHoweHwne curHan/wym, 00-99 ab, none nycroe npy OTCYTCTBUWN CrEXEHNS 3a
OaHHbIM CMYTHUKOM

8-11 [aHHble 0 BTOpOM cnyTHMKe, dhopmaT aHanorn4yeH nonam 4-7

12-15 [aHHble 0 TpeTbeM cryTHUKe, popmaT aHanorndyeH nonam 4-7

16-19 [aHHble 0 YeTBEPTOM CryTHUKE, dopMaT aHanormdeH nonsam 4-7

HDT NCcTUHHBIN KypC

Mpumep coobuenna HDT 1 onncanne nonen npueseneHo B Tabnuue HUXe.

$GPHDT,123.456,T7*00

Mone HasHauyeHue
1 Kypc B rpagycax
5 Cumeon “T” — npusHak Kypca, OTCHUTLIBAEMOrO OT HaMNpaBlieHNst HA UCTUHHbIV
ceBep
LLQ KoopanHaTbl B npoekuun 1 ka4ecTBO, coobuieHune Leica

Mpumep coobuweHmns LLQ 1 onncaHne nonewn npuBefeHo B Tabnuue Hke.
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$GPLLQ,034137.00,210712,,M,,M,3,15,0.011,,M*15

Mone HasHauyeHue
1 Bpems no wkane UTC onpegeneHusa mectononoxeHus (hhmmss.ss)
2 Hata no wkane UTC onpegeneHuns mectononoxenus (ddmmyy)
3 KoopanHaTa Y (Ha BocTOK), B MeTpax
4 MeTpbl, MKCUPOBAHHbLIN TEKCT
5 KoopauHata X (Ha cesep), B meTpax
6 MeTpbl, MKCUPOBAHHbIN TEKCT
KauvectBo GPS:
0: HesepHoe
7 1: OnpegeneHo nonoxeHue
2: udpdepeHumansHein pexum DGPS
3: RTK pexum
8 O6LLee KONMYeCcTBO NCMONb3yeMbIX CMYTHUKOB
9 KavecTBO MecTononoxeHus, B MeTpax
10 BbicoTa Bbile/HMXKe reonga, B MeTpax
11 MeTpbl, MKCUPOBAHHbIN TEKCT
PJK KoopauHaTbl B npoekuumn

Mpumep coobuwenmnsa PJK n onvcaHue nonen npmeBeaeHo B Tabnuvue HuXe.
$PTNL,PJK,010717.00,081796,+732646.511,N,+1731051.091,E,1,05,2.7, EHT-28.345,M*7C

Mone HasHauyeHue

1 Bpems no wkane UTC onpegeneHusa mectononoxeHus (hhmmss.ss)
2 Jata

3 KoopawnHaTta X (ceBep), B MeTpax

4 HanpasneHue ocu X — Bcerga 6yaet cesepHoe (cumson “N”)
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5 KoopanHaTa Y (BOCTOK), B MeTpax
6 HanpasneHue ocn Y — Bcerga 6yget BoctovHoe (cumeon “E”)
Mpu3Hak Tna onpeaeneHns MeCTOMONOXEHNS
0: onpeaeneHne He NPon3BedeHo
1: aBTOHOMHOE ornpenesieHne
7
2: RTK, nnaBatowee pellieHme
3: RTK, cdukcmpoBaHHoe pelleHne
4: KopoBbI AnddepeHumnansHbiv pexxum DGPS
8 O6LLee KONMYECTBO NCNONb3YEMbIX CMYTHUKOB
9 "eomeTpuyecknin cakTop yxyaweHms ToyHoct DOP
10 BbicoTa Haa annuncongom
11 “M”. nnunconaanbHas BbiCOTa U3MepsaeTcs B MeTpax.

TpumeyaHue. Pasmep coobuweHus PJK npeessiwwaem ycmaHasnusaembili cmaHdapmom NMEA-0183
npeden 8 80 cumeosos.

PJT Cucrtema koopauHart

Mpumep coobuiennsa PJT 1 onncaHre nonen npueeneHo B Tabnuue Huxe.
$PTNL,PJT,NAD83(Conus),California Zone 4 0404,*51

Mone Ha3HauyeHue
1 HasBaHune cuctembl KOOPANHAT (MOXET COCTOATb U3 HECKOMNbKUX CIOB)
2 HasBaHune npoekunn (MoXeT BKINoYaTb HECKOMNBKO KOOPAUHAT)

RMC KoopauHaTbl, CKOPOCTb 1 BpeMs

Mpumep coobuieHns RMC n onucaHne nonen npMBeaeHo B Tabnmue HUXe.
$GPRMC,123519,A,4807.038,N,01131.000,E,022.4,084.4,230394,003.1,W*6A

Mone HasHauyeHue

1 Bpems no wkane UTC onpegeneHns MecTonosnoxeHuns

57



2 MpusHak “A” — gaHHble OCTOBEPHbI, “V” - HEQOCTOBEPHBI.
3 Wnpota (ddmm.mmm)
Monywapwne
4 N: ceBepHoe
S: oXHOoe
5 Honrota (dddmm.mmm)
Monywapwne
6 E: BocTouHOE
W: 3anagHoe
7 CKopoCTb Haa NOBEPXHOCTLIO 3eMIu, B y3nax
8 HanpaBneHne BekTopa CKOPOCTU (MCTUHHBLIW KypC), B rpagycax
9 HaTta (ddmmyy)
10 CKIOHEHNe MarHUTHOW CTPenKu
11 KoHTpornbHas cymma, Bcerga HaunmHaeTcs ¢ *
ROT CkopocTb noBopoTa

Mpumep coobueHuss ROT u onucanve nonen npueegeHo B Tabnuue Hwke. $GPROT,35.6,A*4E

Mone Ha3HayeHue
1 YrnoBasi CKOPOCTb MOBOPOTA, FPagayChbl/MUHYThI, OTpULATENBHOE 3HAYEHNE —
neBbI NOBOPOT, MNONOXUTENBHOE — NPaBbIN.
2 MpusHak “A” — gaHHble OCTOBEPHbI, “V” - HEQOCTOBEPHbI.
VGK KomMnoHeHTbI BeKTOpa

Mpumep coobweHnsa VGK n onucaHue nonen npuBeaeHO B Tabnuvue Huxe.

$PTNL,VGK,160159.00,010997,-0000.161,00009.985,-0000.002,3,07,1,4,M*0B

Mone

HasHauyeHue
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1 Bpems no wkane UTC onpegeneHusa mectononoxeHus (hhmmss.ss)

2 [ata B doopmate mmddyy

3 lMpoekums BekTopa Ha ocb Y (BOCTOK), B METPaX
4 Mpoekums BekTopa Ha ock X (ceBep), B MeTpax
5 Mpoekumsa BekTopa Ha ocb H (BBEPX), B MeTpax

|_|pVI3HaK TUnNa onpeneneHna MeCTonosioxXeHnd

0: onpegeneHne He NPon3BeaeHo
1: aBTOHOMHOE ornpepaesieHne
° 2: RTK, nnaBatowee pelieHme
3: RTK, dukcmpoBaHHoe pelleHne
4: KoaoBbIv AnddeperHumanbHbii pexum DGPS
7 O6LLee KONMYeCcTBO NCMONb3yeMbIX CMYTHUKOB
8 "eomeTpnyecknin hakTop yXyaLeHs TOYHOCTH
9 M: KOMMOHEHTLI BEKTOpa B MeTpax.
\
VHD UHdopmaums o kypce

Mpumep coobweHnsa VHD n onucaHue nonen npuBeaeHO B Tabnvue HuXKe.

$PTNL,VHD,030556.00,093098,187.718,-22.138,-76.929,-5.015,0.033,0.006,3,07, 2.4,M*22

MNone HasHavyeHue

1 Bpems no wkane UTC onpegenexua mectononoxexHms (hhmmss.ss)
2 [ata B oopmate mmddyy

3 AznmyT (A)

4 CKopocCTb M3MeHeHus asumyTta (AA/AT)

5 BepTukaneHbin yron (V)

6 CKkopOoCTb M3MeHeHNs yrna BepTukansHoro yrna (AV/AT)




7 OnuHa 6a3uca (R)
8 CKopocCTb M3MeHeHns anuHbl 6asuca (AR/AT)
Mpu3Hak Tna onpeaeneHns MeCTOMONOXEHNS
0: onpegeneHne He NPon3BeaeHo
1: aBTOHOMHOE ornpenesieHne
° 2: RTK, nnaBatowee pellieHme
3: RTK, cdukcmpoBaHHoe pelleHne
4: KopoBbI AnddepeHumnansHbin pexxum DGPS
10 OObLee KONMYECTBO MCMOMb3YEMbIX CMYTHMUKOB
11 PDOP
VTG HanpaBneHune npolnaeHHOro NyTu U CKOPOCTb OTHOCUTENbHO 3eMNU

Mpumep coobuienna VTG 1 onucaHne nonen npueeneHo B Tabnuue Huxe.

$GPVTG,,T,,M,0.00,N,0.00,K*4E

Mone Ha3HayeHue

1 UCTnHHBIN KypC [°]

2 Cumson “T” — npu3Hak UCTUHHOTO Kypca.

3 MarHuTHeIn KypC [°]

4 Cumson “M” — nprM3Hak MarHUTHOrO Kypca.

5 CKOpOCTb B NSIOCKOCTM rOPU30OHTA [y3nbl]

6 Cumeon “N” — npusHak eguHu1L, NpeacTaBneHmst CKOPOCTU - y3nbl.

7 CKopOCTb B NMIOCKOCTM rOPU30HTa [KM/J]

8 Cumeon “K” — npuaHak eguMHuL, NpeacTaBneHnst CKOPOCTU — KM/Y.
WHankaTop pexuma:

9
A: ABTOHOMHBI PeXUM
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D: OudpdbepeHumanbHbIn pexume
E: Pexxum oueHkmn (cuncneHune nytu)
M: Pexxum pyyHoro Beoaa

S: Pexxum mogenmpoBaHms

N: [JaHHble He gonycTumble

ZDA Bpems, nata u 4yacoBou Nosic
Mpumep coobueHnsa ZDA n onucaHvne nonew npuBeaeHo B Tabnvue HUXe.

$GPZDA,172809,12,07,1996,00,00%45

Mone HasHauyeHue

1 Bpems no wkane UTC

2 [eHb mecsaua, ot 01 go 31

3 Mecsau, ot 01 go 12

4 log

5 YacoBol nosic MECTHOro BpeMeHu oTHocuTenbHo GMT: yackl ot 0 oo £13
6 YacoBor nosic MECTHOro BpeMeHu oTHocuTernbHO GMT: MuHyTbI 0T 0 4o 59

[ns onpeaeneHnst 4acoBoro nosica MECTHOro BpeMeHu nons 5 n 6 cnegyet UCNonb30BaTb COBMECTHO.
Hanpumep, ecnu 3HaveHne nonsa 5 pasHo -5, a none 6 coaepXuT Benu4unHy +15, To MecTHoe Bpems
HacTynaeT Nnose rpuHBUYCKOro Ha 5 4YacoB N 15 MUHYT.

lMpumeyvaHue. Turbl 8bi0agaemMbix coobweHul 3asucsim om Mooesu MPUéEMHUKA.

61



dopmupyembie coobeHusa RTCM

B Tabnvue nepevncneHsl TMnbl coobLeHnn, hopmupyemble npu Bblbope KOHKPETHOM BEPCUM
npotokona RTCM. NoapobHoe onucaHue coctaBa coobLleHn NpMBOANTCS B cTaHOapTax,
n3gasaembix RTCM.

Bbi6op Tun coobwweHuns

Version 2 1 3 22 59
USCG 9-3 3 9-3

RTCM/RTK 2.2+2.3 3 18 | 19 22 23 24 59
RTK Only 2.2+2.3 3 18 | 19 22 23 24 59
RTCM/RTK 2.3 18 | 19 23 24

RTK Only 2.3 18 | 19 22

RTCM/RTK 2.2 3 18 | 19 22 59
RTK Only 2.2 3 18 | 19 22 59
RTCM/RTK 2.1 3 18 | 19 22 59
RTK Only 2.1 3 18 | 19 22 59
RTCM/RTK 3.x 1004 | 1006 | 1008 | 1013

PacnucaHue Bbigauu coobLeHumn
B Tabnuue Hmxe onucaH nepuop Bbigavm 6a30BbIM NPUEMHUKOM KaXkdoro 13 TUrnoB COOOLLEHWNNA.

Tun cooOweHns Mepuvopa Bbigaumn

1 Kaxayto cekyHay

3 Ha 10-1 cekyHae nocne nepsBoro uamepeHus, satem kaxgsle 10 cek
9-3 Kaxayto cekyHay

18 Kaxgyto cekyHay

19 Kaxayto cekyHay

22 Ha 5-1 cekyHae nocne nepsoro namepeHus, satem kaxasle 10 cek
23 Ha 4-1n cekyHae nocne nepBoro namepeHus, 3atem kaxaole 10 cek




24

Ha 4-n cekyHae nocne nepBoro naMmepeHus, 3atem kaxagble 10 cek

59-sub, 13 Ha 5-11 cekyHae nocne nepeoro namepeHus, 3atem kaxgole 10 cek
1004 Kaxayto cekyHay

1006 Kaxable 10 cekyHA, cMeLleHne Ha 2 ceKyHabl

1008 Kaxable 10 cekyHa, cmelleHne Ha 1 cekyHay

1012 Kaxayto cekyHay

1013 Kaxable 10 cekyHa, cMeLleHne Ha 3 CeKyHabI

1033 Kaxable 10 cekyHa
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NMPUNOXEHMUE B. YCTPAHEHUE HEUCIMPABHOCTEW

MpouunTante STOT pasgen, npexae Yem obpawaTtecs B cnyx0y TexHuveckon nogaepxkm AO «MPUHy.
B Tabnuue npmBeaeHbl HEKOTOPbIE BO3MOXHbIE NPobneMbl ¢ NPUEMHMKOM, NPUYNHBI, UX BbI3BaBLUWE, a
TakKke crnocobbl peleHns aaHHbIX Npobnem.

CITULLKOM HU3Kada

Ha3BaHue
Homep wTbipbka OnucaHune
curHana
1 RXD RS232-RX (nony4eHune gaHHbIX)
2 TXD RS232-TX (nepefaya gaHHbIX)
3 PWR Bxog nutanus (+)
4 PWR Bxog nutanus (+)
5 PWR, GND Bxog nutaHus (-), 3a3emneHne
6 PWR, GND Bxoa nutanus (-), 3a3emnexnune
7 VBUS USB-ycTponcTeo
8 DM USB-ycTtponcteo
9 DP USB-ycTponcteo
10 He ncnonb3syetcs -
HeucnpaBHocT | Bo3amoXxHasa npuymMHa Cnoco6 ycTpaHeHus
b
MpUEMHMK He MowHoCTb BHELLHETO lMNpoBepbTe  3apsa  BHewHen  Oatapen U
BKItOYaeTCs WCTOYHMKA NMUTaHUSA npeaoxpaHuTerb, €Criv OH UMEETCA.

MoOLLHOCTb BCTPOEHHOTO
aKKyMyrnaTopa CILLIKOM
HM3Kast

MpoBepbTe YpoBEHb 3apsiaa BCTPOEHHOIO
akkymynsitopa

BHelwHU nctoyHmk
NUTaHNs HeNpaBUNbHO
NoaKto4eH

MpoBepbTe NpaBuUNbHO N NOAKMOYEH Kabenb K
pa3bémy Lemo.

I'IpOBepre LEeJTOCTHOCTb KOHTaKTOB pasbéma.

CurnoBon kabenb
HeucnpaBeH

YbeouTtecb, YTO WCMOMb3yeTCAs MpaBUMNbHbIN
kabernb Ans nogknoyeHns nopta Lemo n BHeLHero
NCTOYHUKA NUTaHWA.

VMcnonb3ynte gpyron kabesnb.

MpoBepbTe pasbEMbl C NOMOLLBI MYNbTUMETPA,
4YTOObl YOeouTbCs, UTO BHYTPEHHSAS NpoBoAka He
noBpexgeHa.

MpUéEMHMK He
3anucbiBaeT
OaHHble

HegocTtaToyHo namaTu

Ypanute paHee HaKonJieHHble JaHHble

MprnémHuk oTcnexmsaeT
MeHee 4-X CNyTHWUKOB

Joxantecb MOMeHTa, korga nigmkatop CnyTHuUKu
OygeT muraTb cepusimm He MeHee 4-x pas

MpUémMHMK He
pearvpyeT Ha
HaxaTtue
KNaBuLL

CnepnyeT nepesanyctuTb
NPUEMHUK

BoblkntounTe, 3aTeM BKNOYMTE I'IpVIéMHVIK.
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BaszoBas

HenpaBunbHO HacTpoeH

[NpoBepbTe HACTPOWKK NOpTa ANs MPUEMHMKA C

CTaHUuA He nopT, UCMONb3yeMbIN ANA nomoLubto Beb-nHTepdenca nnun nonesoro 0.
nepenaér CBSI3M NPUEMHMNKA 1 Modema
nonpasKu. OTKa3 coeanHUTENbHOro 3ameHunTe kabenb.
kabens mexay NnpuémHukoM | MNpoBepbTe UCMPaABHOCTbL pa3béma (Hanuume Bcex
N MOOEMOM LUTbIPbKOB).
C NOMOLLIbIO MyrbTUMETPa nposepbTe
ncnpaBHOCTb kabens.
HeT nutaHusa Ha Mpy Hann4MmM cob6CTBEHHOTO NUTAHNS
pagmomMoaeme. paguomMoaema, nNpoBepbTe 3apsa U kabenu
NUTaHUS.
MNoaBWKHBIN BasoBasa ctaHUusa He CM. npeabloyLLmin NyHKT.
NPUEMHUK HE nepegaéTt nonpasku.
npuUHUMaeT HenpaBunbHbie YCTaHOBKM YcTaHOBUTE COEOMHEeHWe C  pagvMoModeMoM
nonpasKu. CKOPOCTEN nepenayn NoaBWXHOrO MPUEMHMKA U MPOBEpPbTE, 4TO

OaHHbIX B pagunoKaHarne.

paguoMoJeM UMeeT Te e NnapameTpbl, 4YTo U
paguomMogem 6a30BOV CTaHLNW.

HenpaBurnbHble yCTaHOBKM
CKopoCTeun nepegayn
OaHHbIX NO
nocnegosaTeribHbIM
UHTepdpericam mexay
BHELUHUM paguomMogemMom 1
NPUEMHUKOM.

Ecnn BCTpoOEHHbIN MOAeM NpUHUMAET AaHHble
(muraet ceetoamop MonpaBKK), @ NPUEMHUK HE
NCNosb3yeT NonpaBky, C MOMOLLbIO NPOrpaMMbl Ha
KOHTpoOnnepe NpoBepbTe NPaBUNbHOCTb
YCTaHOBOK nopTa.

SIM kapTta He
noadepKMBaeT ycnyry
nepegayn AaHHbIX Mo

MoakntounTe y onepartopa COTOBOW CBS3U
COOTBETCTBYHOLLUME YyCIyrn

CSD/GPRS
MpUémMHMK He AHTEHHbIN Kabenb He Yb6egutecb, YTO aHTEHHbIN Kabenb NNOTHO
npuUHUMaeT noaKno4eH YCTAHOBNEH B aHTEHHOM pasbéme
MHCC Kabenb noBpexaeH MpoBepbTe kabenb Ha OTCYTCTBME NPU3HAKOB
curHanbl NnoBpeXaeHus.

MmetoTca nomexun BONm3n
THCC-aHTeHHbI

Y6epgutecn, yto FTHCC-aHTeHHa pacnonoxeHa nog
OTKPbITbIM HEOOCBOAOM.

MepesarpysnTe NPMEMHUK (BbIKMOUUTE, 3aTEM
BKITHOYNTE NPUEMHMK).
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NMPUNOXXEHUE B. METPOJTIOTMYECKUE U TEXHUYECKUE

XAPAKTEPUCTUKH

MeTponornyeckme xapakTepucTukm

HanmeHoBaHMe xapakTepUCTUKN 3HayeHne
[nanasoH namepeHuii anvHebl 6asnca, m o1 0 go 30000
paHnubl gonyckaemon abCcontoTHOM NOrpPeLLIHOCTN N3MEPEHNIA ONUHbI

6a3uca (npu posepuTtenbHon BeposaTHocTh 0,95) B pexxmmax:

- «CTtaTtuka», MMm:

- B NnNaHe +2-(2,5+0,5-10-6-D)
- M0 BbICOTE +2-(5,0+0,5-10-6-D)
- «KuHematuka» n «KuHematuka B peansHom BpemeHun (RTK)», mm:

- B njiaHe 1+2-(8+1-10-6-D)

- M0 BbICOTE +2

- «OQnddepeHumnansHble kogosble namepenusa (DGPS)», mm:
- B NNnaHe
- NO BbICOTE

-(15+1-10-6-D)

2-(250+1-10-6-D)
2-(500+1-10-6D)

[onyckaemasi cpeaHsisi KBagpaTuyeckasi NorpeLlHOCTb U3MEepPEHNIA
ONWHBbI Gasnca B pexnmax:

- «CTtaTtuka», MMm:

- B NNaHe

- No BblCOTE

- «KnuHematuka» n «KnuHematuka B peansHom BpemeHn (RTK)», mm:

- B NiaHe

- M0 BbICOTE

- «dndhdepeHumanbHble kogosble namepeHus (DGPS)», mm:
- B NnaHe

- M0 BbICOTE

2,5+0,5-10-6:-D
5,0+0,5-10-6:D

8+1-10-6-D
15+1-10-6-D

250+1-10-6-D
500+1-10-6-D,

roe D — namepsiemoe
paccTosiHME B MM

TexHu4eckne xapakTepucTmku

HanmeHoBaHMe XxapakTepUCTUKN 3HayeHne

Mogundunkaunsa PrinCe P5U | PrinCe P5E
Twun npMémHuka MHoro4acToTHbIN, MHOrOCUCTEMHBbIN
Twvn aHTEHHBI BrelwiHas

KonnyecTtBo kaHanos 624

Pexumbl nsmepeHui

«CtaTtuka», «KuHematukay,
«KnHematuvka B peanbHOM BpeEMEHU
(RTK)», « AnddepeHumanbHbIn
kogoBbln (DGPS)»

[nanasoH pabouymx Temnepartyp, °C oT -45 go +65 oT -45 po +65
HanpsixeHne NCToYHMKa NUTaHUSA NOCTOSHHOTO Toka, B

- BHELlHero oT 9 oo 36 oT 9 o 36

- BHYTPEHHEIO 5,0 52
"abaputHble pasmepsl, (OxLWxB), mm, He bonee 201x151x70 201x151x70
Macca, kr, He bonee 2,15 2,24
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NMPUNOXXEHUE I'. KOMIMNJEKT MNOCTABKHU

KonnyectBo, en.

HavmeHoBaHve O6o3HaveHve
PrinCe P5U [PrinCe P5E

Annapatypa reogesnyeckas CnyTHUKOBas - 1 wr. 1 wr.
AHTeHHa GSM 2604-010-008 1 wr. 1 wr.
AHTEHHa paano 2004-020-012 - 1 wr.
Briok nutanus 2004-050-014 1 wr. 1 wr.
Kabenb Y (Lemo10) — Jack/DB9 2004-030-052 1 wr. 1 wr.
Kabenb Y (Lemo7) — USB A, DB9 2004-030-044 - 1 wr.
Kabenb USB A — mini USB 2004-010-043 1 wr. 1 wr.
Cymka 2004-060-013 1 wr. 1 wr.
MeToanka noBepku MIT AIMM 56-19 |1 aks. 1 9K3.
PykoBOoACTBO MO aKCnyataumm Ha pyCCKOM S3blke - 1 aka3. 1 aka3.
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NMPUNOXEHUE A. TEPMUWHbI 1 ONPEOENIEHUA

AnbmaHax YacTb HaBuUraumoHHOro coobLLeHMs, NnepegaBaemMoro CnyTHUKOM,
cogepxallasi obLLeCcnCTEMHY MHAOPMALIMIO U AAHHbBIE O BCEX CMYTHUKaX
CUCTEMBbI, NMOMpPaBKn YacoB U MOAENb MOHOCKEPHON 3aaepXKn. ArbMaHax,
COOpaHHbIN NPUEMHMKOM, MOMOraeT eMy BbICTPO OBHaPYXWUTb CUrHarbI
CMYTHUKOBOW CUCTEMBbI NOCIIE BKITOYEHMS UMW NPU NOBTOPHOWN NONbITKE
YCTaHOBIEHWSI CMEXEHUS 32 CUrHArNomMm.

BasoBas cTaHuuA (Tarke onopHas CTaHUUSA) - TPUEMHUK, pasMELLEHHbIA Ha TOYKE C
N3BECTHBIMWN KOOpPANHATaMM U OTCNEXUBAIOLLMIA TO e CO3BE3AME, YTO U
NPUEMHUK — NoTpebuTenb anddepeHumnanbHbIX NONPaBoK.
CdhopmumpoBaHHbIi BC NoTok NonpaBokK peanbHOro BpeMeHu nepenaértcs
Yyepes pagnomonem ansa obecneyeHns CAaHTUMETPOBON TOYHOCTU
onpeaeneHns mecTa B peanbHOM MacluTabe BpemeHun. bazoBas ctaHuus
TaK e MOXeT ObITb YacTbl CETM BUPTYarbHbIX ONMOPHbIX CTAHLWNA, B
koTopon NTHCC namepeHuns HakannmearoTca Ans AanbHenLWwero
MCMNoNb30BaHUsA B KameparnbHon obpaboTke.

OnddepeHumanbHbIn - Peanuayetcsa ncnonb3oBaHUEM NMOnpaBok (hopMupyoTcs HEMOABWKHOMN,

pPexum pa3MeLLieHHOM Ha NyHKTe C U3BECTHbIMU KoopAMHaTamu 6asoBon
CTaHUMEN) B pELLEHNN HABUraLMOHHON 3aga4un.

FeomeTpuueckum MokasaTenb  yxydweHus  TOYHOCTW,  onpedensiemMbli  B3aWMHbIM

c¢hakTop pacnonoxeHvem pagnoMasikoB (CNyTHUKOB) 1 noTpebuTens. MNpu 6onbLiom

YIMOBOM yAaneHun CnyTHWKOB, 3HaveHue [P Hu3koe u TOYHOCTb
onpegeneHns KOOpPAMHAT BbicOKa. Korga CnyTHUKM CXOQATCcsi BMECTe,
3HayeHne D BbICOKOE W TOYHOCTb BbIYUCMEHHBIX KOOPAMHAT Mroxas.
PDOP (nonHbin [®) nokasbiBaeT pacHETHYHD TOYHOCTb MOSIHOrO
(TpexmepHoro) onpegeneHns Mecta. Takke wucnonb3ytotca [
onpegenexusa B nnade (HDOP) n no seicote (VDOP): PDOP? = HDOP? +
VDOP?

MOHACC MOGanbHaa HABuraumoHHasa CnyTHuMkoBast Cuctema — poccumnckas
CMYTHUKOBas CUCTEMA HaBUrauun, No XapakTepucTnkam aHanornyHa
amepukaHckon cucteme GPS. OnepaumoHHasa cuctema coctont ns 21
onepaTuUBHOIO 1 3 Hepaboumnx CNyTHUKOB B 3-x OpBUTanbHbIX MNIO0CKOCTSX.

OByxanana3soHHbIN Mcnonb3yeT namepeHns curHanos nogavanasoHoB L1 n L2. 3a cuér

NPUEMHUK BO3MOXHOCTM YY4€Ta MOHOCHEPHON 3aePXKKM NPOU3BOAUTCS YBENMUYEHNe
TOYHOCTM MecToonpeaeneHusl Ha bonbLlnx yaaneHusix ot 6asoson
cTaHuuu.

Macka BbICOTbI Yron, H/xe KOTOPOro NPUEMHKK He ByaeT oTcnexusatb CnyTHUKN. OObIYHO

ycTaHaBnueaetcd Ha 10 rpagycoB, 4ToObI M36exaTb Npobrem ¢ noMexamu,
BbI3BaHHbIMW 34aHUSIMWN 1 AePEBbSMU, a OLUMOOK MHOrOSy4EBOCTW.
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MHoro4yacTtoTHbIN
GPS

MHOFOﬂy‘-IeBOCTb

Mo

Hecymaﬂ YyacTtoTa

OnopHas cTaHuuA

OTHolueHue
curHan/wym

MocTobpaboTtka

PoBep

Annuncoung

Jnoxa

Ademepuabi

CMR
CMR +

DGPS

Tun NpMémMHMKa, MCNoNb3yLWMIA CUrHanoB Bcex nogananasoHos (L1, L2 un
L5).

Momexu (NogobHbIe COBOEHHOMY U300paXKeHN0 Ha TENEBU30pE),
00ycrnoBneHHble NPUEMOM Kak NpsAMoro (6e3 nepeoTpaKeHnn) curHana,
TaK U NepeoTpakeHHbIX OT NOBEPXHOCTU 3EMIN U KOHCTPYKLMHA,
pacnonoXxeHHbIX B6rM3n npnémHon aHteHHsl MTHCC.

MukponporpaMmHoe oGecrneyeHmne, BbIMONIHAEMOE Ha ynpaBnsaoLwemM
MUKpOMpoLieccope NPUEMHMKA.
Yactota HEemOaynuMpoBaHHOIO OCHOBHOIO BbIXOA4a paauvornepenartyumka.

YacrtoTa Hecywen GPS L1 coctaBnsaet 1575,42 Ml'u.

Cwm. basoBas ctaHuus

(SNR). NokasaTenb kayecTBa CNyTHUKOBOrO cuUrHana, aBnstooLLmnincs
OTHOLLEHNEM MONe3HON COCTaBNALLEN curHana K wymy. Tunosoe
3HadeHne SNR cnyTHMKa ¢ Bo3BblweHnem 30° HaxoanTcs B npegenax ot
47 po 50 pbl'u.

OundbdepeHumanbHbIN (Pa3HOCTHBIN) PEXNM, peanu3yemblii HE B
peanbHOM MacwTabe BpeMeHn, a 0bpaboTkon dannos, cobpaHHbIX Npu
NpoBeAEeHNN CEaHCOB U3MEPEHWIA.

(MpréMHumk-noTpedbunTtens) — npmbop, NCNONb3YOLLMIA
auddepeHunanbHble Nonpaskn B peLleHnn HaBuraLMOHHOW 3agadn.
TpexmepHaa mMogenb, KoTopasi WCMONb3yeTcd B KayecTBe OCHOBbI

MaTeMaTM4eCKOro MoOenvMpoBaHua mnoBepxHocTM 3emnu. [lapameTpsbl
annuncovaa — ANnHbl 60NbLLOK U Marion Nonyocen.

WuTepBan wu3amepeHns GPS npuémHuka. 3noxum BapbupyloTcsa B
3aBUCUMMOCTW OT TUMa M3MEPEHUI: ANS U3MEPEHUN peanbHOro BpeMeHU
arnoxa paBHa OQHOW CeKyHAe; ANnsl kameparnbHon obpaboTku gonyctumas
NPOOOIPKUTENBHOCTL 3MOXM OT OOHOW CeKyHObl A0 MWHYTbl. Hanpumep,
€Cnn TeMn Npon3BOACTBA AaHHbIX — Kaxable 15 cekyHAa, To 30-cekyHaoHas
3Mnoxa nogpasyMeBaeT 3anuch KaXKgon BTOPOW rpynnbl U3MEPEHUN.

Tabnuua BblMUCNEHHBLIX KOOPAMHAT HEOECHbLIX Ten Kak OYHKUUSA BPEMEHMN.
B cnyTHMKOBBIX HaBUraLMOHHbIX cMcTeMax — Habop KO3thPULIMEHTOB,
NO3BOMSALWLMX PaccYnTaTh NOMOXKEHNE CNyTHMKA

Compact Measurement Record — dbopmat coobLueHnn peanbHOro
BpeMeHWN, pa3paboTtaHHbii Trimble ona nepegaym nonpasok.

Differential GPS, cm. dugghepeHyuarnbHbIl pexxum.

69



EGNOS

GNSS
HDOP
L1
L2

LS

MSAS

NMEA

PDOP

RTK

SBAS

SNR
UTC

VRS

European Geostationary Navigation Overlay Service — cnyTHukoBas
cuctema nosblweHna ToyHocTM  (SBAS), koTopas npepoctaBnsieT
OecnnatHble auddepeHumansHble nonpaskn ana GPS. EGNOS -
eBponewckunin aHanor WAAS.

MmobanbHas HaBuUraunoHHas CnyTHMKOBasA cucrtema.

Horizontal Dilution of Precision — ezeomempuyeckuti ghakmop nnaHoBOro
onpeneneHvs Mecra.
OcHoBHOM nogananasoH L-ananasoHa, ucnonbayemsin cnytHukamm MTHCC.

[ononHuTenbHbIN NogananasoH L-guanasoHa, cnonb3yembin
cnyTHukamm THCC.
TpeTnii nogananasoH L-guanasoHa, ncnonb3yembl cnyTHnkamm GPS.

CwurHan B aToM nogavanasoHe nepenaértcs C noBbileHHbIN (Mo
CpaBHEHMIO C OCTanbHbIMKU NOAAMaNa3oHaMm) MOLLHOCTbIO, YTO NO3BONSET
YNPOCTUTb YCTAHOBIIEHWE CIIEXXEHNE U U3MEPEHMSI O STOMY CUrHany.

MTSAT Satellite-Based Augmentation System — cnyTHukoBasi cucrema
noBbileHnst TodHocTn (SBAS), koTopas npegocTtasnseT 6ecnnaTHble
anddepeHumanbHblie nonpasku ana GPS. AnoHckun aHanor WAAS.

National Marine Electronics Association. CtaHgapt NMEA-0183
onpeaensieT NPOTOKON BHELLHEW CBA3N AN MOPCKUX HABUIraLMOHHbIX
SMNEKTPOHHbLIX YCTPONCTB. OnucbiBaeT coobLLeHUsl, cogepxallne
HaBWraLMOHHbIE M CONYTCTBYOLLME OaHHbLIE, HAaNPUMEpP, KOOPANHATDI.
Position Dilution of Precision — reomeTtpuyeckuin daktop NonHoro
onpeaeneHus mecTa (No Tpém KoopauHaTam), CM. 2eomMempuyeckul
akmop.

Real Time Kinematic — dughgpeperyuarnbHbili pexxum peanbHOro BpEMEHM,
Oasupytowmiica Ha 0bpaboTke ha3oBLIX U3MEPEHMIA, YTO MO3BONSIET
NONYYnTb BbICOKME TOYHOCTHLIE MOKa3aTenu.

SBAS ocHoBaH Ha gnddepeHuunansHoMm GPS, HO NpUMEHSIETCS K CETAM

ONopHbIX cTaHumn 6onbwon nnowaam (WAAS / EGNOS 1 MSAS).
WcnpaeneHus u gononHuTensHasa nHdopMaums nepenaroTcs Yyepes
reoctaumMoHapHbIe CNyTHUKN.

Cwm. CoOTHOLLEHWE CUrHan-wym

Universal Time Coordinated - wkana BCEMUPHOro kKOOpPAMHUPOBAHHOIO
BPEMEHM.

Virtual Reference Station — BapuaHT ncnonwssosanus [ ot cetn OC. B
9TOM cny4vae NPUEMHMUK-NOTPEOUTEND COOBLLAET cepBEPY CBOMU TEKYLLME
KoopauHarTbl, a nocnegHun paccuntbiBaeT [I1, koTopble dhopmmpoBana 6bl
pacnonoxeHHas B 3Ton Touke OC. PacuyéT Begetcsa Ha OCHOBaHUM
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WAAS

WGS-84

mMogenen (B 4aCTHOCTU, noHocephbl), OGHOBMASIEMbIX B peanibHOM
mMacwtabe BpeMeHU No JaHHbIM U3MEPEHUI BCEN CETU.

LLInpoko3oHHasi cnyTHUKOBasi cuctema noBbilweHns TouHocTu. WAAS 6bina
BBeAeHa dhefepanbHbiM aBnaLnMoHHbIM ynpasneHmem (CLUA) ana
NoneToB N0 MapLUPYTy U 3axoga Ha NocagKy CaMONETOB rpaxgaHCKOM
aBnauun. WAAS yrnyyliaeT TOYHOCTb M AOCTYMHOCTb OCHOBHOIO CUrHana
GPS Ha TeppuTOpUKM NOKPLITUS, KOTOPas BKOYAET KOHTUHEHTAlbHbIE
CoeauHeHnHble LLTaTbl, YacTb KaHagbl u Mekcuky.

Cuctema WAAS npegocTtaBnseT gaHHble NONPaBok Ans BUANUMbIX
CnyTHUKOB. MonpaBkn paccYnTbIBaOTCS HA OCHOBaHUM U3MEPEHWIA,
NPOM3BOANMbIX HA3EMHbBIMU NMYHKTaMU CIEXEHWS], N NepeaaloTcsi Yepes
[JBa reoctaumnoHapHbIX CNyTHUKa Ha YacTtoTe L1 n otcnexmsatotca GPS
NPUEMHMKOM aHanorM4yHo curHanam cnytHukoB GPS.

Wcnonb3ynte WAAS npu OTCYTCTBUM NMPOYMX UCTOYHMKOB NOMPaBOK, A1
ynyyLleHns TOYHOCTU onpeaenenns MecTta (Mo CpaBHEHWUIO C aBTOHOMHbIM
pexumom). lononHutensHyo nHgopmaumo 0 WAAS MOXHO HanTn Ha
WuTepHeT-caniTe http://gps.faa.gov. AHanornyHbivu cnyxdamu B EBpone
n AnoHun asngaoTca EGNOS n MSAS cooTBeTCTBEHHO.

BcemupHas reogesunyeckasn cuctema 1984 roga. C anBaps 1987 roga
WGS-84 ncnonbayetcs B kadectse UL ana GPS, sameHns WGS-72.
NI WGS-84 skntoyaeT annuncon ¢ TeM Ke Ha3BaHMEM.
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