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MEPbI BE3OINACHOCTHU

[aHHoe pykoBOACTBO OMUCbIBaeT MOPSAOK 3JKChnyataumuM annapaTtypbl reofes3vyeckon
cnyTHukoBon PrinCe i35XR (ganee no TekcTy annapartypa, NpUeMHUK).

MNepen Havanom wCNONb30BaHMA OOOPYOOBaHUA MPOYTUTE  yKasaHUss MO  TeXHWKe
6e3onacHocTu 1 ybeanTecb B TOM, YTO OHW MOHSTbI NPABUIBHO.

MpeaynpexaeHus u NnpeaocTepexeHus

OTCyTCTBME KOHKPETHbIX NPeaynpexaeHnin He o3HavaeT NnosHyo 6e30nacHOCTb U OTCYTCTBUE
puckoB. Bcerma cneayiite ykasaHusIM, COMPOBOXOAWOLWMWM  NpPeaynpexneHve  unu
npenocTepexeHne, NOCKONbKY OHU NpeaHa3HavYeHbl Ans UCKITHYEHNS UM MUHUMU3aUUn pyUcka
TpPaBM Wnu noBpexaeHus obopynoBaHusi. ObpalyaiTe ocobGoe BHUMMaHWE Ha YyKasaHus,
ochopMrieHHble B JAHHOM PYKOBOACTBE criedytoLlmm obpasom:

MpepynpexaeHue. [aHHoe cooblieHne 0603Ha4aeT BbICOKYD CTeneHb pucka
Mony4yeHUs TpaBMbl WNW noBpexaeHns obopyaoBaHus. [MpenynpexaeHus
yKasblBalOT Ha NpUpoay pvcka U BO3MOXHYO cTeneHb yuiepba, NpMBOAATCA Mepbl
TexHukn  6esonacHoctn.  [pegynpexaeHus,  NpuBEdEHHblE B TeKCTe,
npodybnvpoBaHbl B Havane pykoBoACTBa.

BHumaHue. [laHHoe cooblieHne 0603Ha4YaeT BO3MOXHbLIE PUCKM MNOBPEXOEHUS
& obopyaoBaHMs 1 NoTepu AaHHbIX. MNPUBOAATCS Mepbl TEXHWUKM 6E30MacHOCTU.

MNpaBuna u TexHuka 6e3onacHoOCTU

BHumaHme. PekomeHgyeTcda He poHATb npubop. W3-3a nageHust BO3MOXHO
& noBpeXxaeHne KopnycHbIX getanen, ¢ nocnenyowmm HapyLeHneM repMeTUYHOCTMU.

MpémHukn MoryT nepefaBaTb pPaguMoOCUrHanNbl NOCPEACTBOM BHELUHEro paguomogema.
MpaBmMna wucnonb3oBaHus paguomMoaemoB, paboTawwmux B amanasoHe 410 — 470 Mrlu,
pasnuyalTcs B pasHbiX CTpaHax. B HEKOTOpPLIX CTpaHax yCTPOMCTBO MOXET UCMNONb30BaTLCS
0e3 nonyyeHus cneumnanbHOroO paspeLleHus, B OCTamnbHbIX - UCMOMb30BaHUE paganovacToT
TpebyeT NMUEeH3NpPOoBaHMS.

I'Ipe,qynpexqquMe O ncnosfib3oBaHuUU nasepa

[aHHbI NPUGOP COAEPXKUT UCTOYHUK Na3epHOro Many4yeHus krnacca 3R B COOTBETCTBUU C
MeXayHapoaHbIM CTaHAapToOM

BHMMAHMUE!
He HanpaBnsanTe nasepHbI Nnyd B rnasa — ANUTENbHOE NPSMOE BO3AENCTBME MOXET Bbl3BaTb
noBpexaeHne 3peHus.

MapameTpbl NasepHOro n3nyyeHus B pabovem pexume:
OnnHa BonHbl: 520 HM £ 10 HM

[nuteneHOCTb UMNynbea: 64,5 MKC

YacToTa crnegoBaHms MMnynbcos: 5 Ky

MakcrmanbHas aHeprus ogHoro nMmnynsca: 5,2 x 1077 [x

Mcnonb3ynte npmbop TONbKO B COOTBETCTBUN C MHCTPYKLMSIMU HACTOSLLEro pykoBoacTea. He
pa3bupanTe Kopnyc 1 He NpoBoAMTE MoAUMUKaLMN yCTPOMCTBA.



PaGoTta B6n1M3n nHoro pagnotexHnyeckoro obopyaoBaHus

Mpun akcnnyaTtaumm NpuémMHMKa 3anpeLaeTcs UCNonb3oBaTh NPUEMHMK HA PacCTOSAHUM Brvke
5 mMeTpoB 0T pagunocpencTB aBMaLMOHHON paguoHasuraumm (guanasoH 2700 — 2900 Ml'y), a
Takke cpeactB PUKCUPOBAHHOW PaanoCBA3N, CNyTHUKOBOW OMKCUPOBAHHOW pagmocBsan (no
HanpasneHuto Kocmoc-3emns) nnu nogsmkHon pagmocessn guanasoHa 4170 M.

Bosgencreue PaaAno4aCToTHOIrO U3ry4v4eHus

Pagnomopem aunanasoHa 410-470 MMy

BosgencTene pagmModacTOTHOMO M3NyYeHUst ABNSAETCH BaKHbIM (DaKTOPOM, OKasblBaloLMM
BNUsSIHME Ha ©6e30MnacHOCTb.

Hagnexawee wncnonb3oBaHME BCTPOEHHOro B MNPUEMHWMK pagnomogema obecneumBaeT
cobnogeHne OonyCTUMOro YPOBHS W3MyYeHUst U MO3BONSET He MNpeBbllaTb MNpeaenbHO
OONYyCTUMbIE  3HAYeHWst YpoOBHA  obnydeHus. PekomeHaylTca  crneaylowme  Mepbl
NpPeAoCTOPOXHOCTMU:

e HE BK/MIOYAUTE nepegady AaHHbIX 4O TOFO MOMEHTA, Nnoka KTo-fimbo HaxoauTcs Ha
paccTtoaHnn 6nmke 20 cm 0O nepedarollen aHTEHHbI.

e PacctosHne mexay aHTeHHOM paanmoModemMa UM aHTEHHOW WHbIX paguonepenaTyMkoB
JOIMKHO ObITb HE MeHee 20 cM;

e HE BKJ/TIOYAMTE nepenady OaHHbIX [0 TeX NOp, Moka KO BCEM WCMOMb3yeMbIM
BbICOKOYACTOTHbIM pazbémam He ByayT NOAKNHOYEHbl aHTEHHbI U MHbIE Harpy3Kku.

e HE PABOTAUTE c obopynoBaHneM BO6MM3N 3MEKTPUYECKUX Kanclonen-aeToHaTopoB
1N BO B3pbIBOOMNACHOM aTMocdepe.

e Bce o6opygoBaHvMe [JOMKHO OblTb MNpPaBUIIbHO 3a3eMfIeHO B COOTBETCTBUM C
WHCTPYKLUMEN N0 TEXHUKE 6e30nacHOCTW.

e Bce o6opygoBaHue [OMMKHO OGCNYyXWBaTbCS  TONMbKO  KBanuULMPOBAHHbIM
nepcoHasnom.

Mogem GSM

2 BHumanume. Cobnitogante npaBuna TEXHUKM 6e30MacHOCTU:

- paccTosiHMe Mexay TerioM YerioBeka M nepedarolen aHTEeHHOW pagvoModema,
BCTPOEHHOIO B NPUEMHWUK, AOMKHO ObITb He MeHee 20 cMm;

- paccTosiHMe MexXay aHTeHHOM paguoModemMa W aHTeHHaMn  Opyrux
paavnonepenaTymkoB AOMKHO ObiTb HE MeHee 20 cMm.

Pagnomoaynb Bluetooth

Nanyyaemasn BCcTpoeHHbIM 6ecnpoBogHbIM Mogynem Bluetooth MOLWHOCTL 3HAaUNTENBHO HUXE
OrpaHMYEeHN, YCTaHOBIIEHHbIX NpaBuiamMm st paguoyacToTHbIX U3NyYeHUn. Tem He MeHee,
€ro criegyeT BKNYaTh TOMNbKO NPY yaaneHnn ykasaHHOro NpuéMHMKa Ha PacCTosiHAM He MeHee
20 cm ot Tena d4enoseka. becnpoBogHon wMopynb Bluetooth pabotaetr B pamkax
MeXayHapoaHbiX TpeboBaHUN MO BO3OENCTBUIO SIEKTPOMArHUTHOM SHEPrnm, 0TobpaxaroLmx
MHEHME Hay4dHOro coobuiectBa. BCTpoeHHbIM GecnpoBOgHOM MOAYNb ABMAAETCA NOMHOCTBIO
GesonacHbIM ana noTpebuTtens. YpoBEHb M3My4YaeMOW 3HEPrMn 3HAYUTENBbHO HUXKE, YeM Yy
MOGUIbHbIX TeNnedoHOB. TemM He MeHee, NCNonb3oBaHNe 6eCcnpPoOBOAHOIO PagnoMoaynst MoOXeT
ObITb OrpaHNYEHO B HEKOTOPbIX Cry4vasix, Hanpumep, Ha BO3QyLUHbIX cygax. [Mpu oTcyTCcTBMM
YBEPEHHOCTU B HANNYMM TaKUX OrpaHnYeHuni, Nony4YnTe COOTBETCTBYIOLLIEE paspeLleHne nepes
BKItoYeHneM 6ecnpoBOAHOro pagnoMoayns.



YcTtaHoBKa aHTeHH

BHumanune. Cobntogante npasuna TEXHUKM 6e30nacHOCTU:

- paccTosiHMe Mexady TeroM YenoBeK W Nepedarollen aHTEHHOW OOSMKHO ObiTb He
meHee 20 cwm;

- pacCcTosiHMe MeXxay aHTeHHOW paguomModemMa W aHTeHHaMun  Opyrunx
paguonepenaTtynkoB AOSMKHO GbiTb HE MeHee 20 cm.

MpnémHuk NnpegHasHaveH ans paboTbl C onpegenéHHbIMM TUMaMn aHTEHH.

Crpoxanwe 3anpelleHo ucnosrb3oBaHMe aHTeHH YKB, He Bxogdwmx B COMCOK, a Takke
obnagatowmnx ycuneHnem cebiwe 5 gbu. Tpebyemoe nonHoe conpoTuBneHue (MmMnegaHc)
aHTeHHbl — 50 OMm.

B anana3soHe 410-470 MI'y gonyckaeTcsa NPUMEHEHME LUTLIPEBLIX aHTEHH C KO3 MLNEHTOM
ycunerns 0 obun n 5 gbu.

Ons mogema GSM ponyckaeTca NpyMeHeHUe WTbIPeBbIX aHTeHH ¢ ycurnenmem 0 obu.

Tun aHTeHHbl N eé KOIUUMEHT ycurneHust cnegyet BblOMpaTb Takum obpasom, 4Tobbl
ahpeKkTBHaAA M3OTPOMHO M3nyvyaemass MOLLHOCTb 3fIEKTPOMArHUTHOIMO M3ny4YyeHus Obina
MUHUMAnNbHO HeobXxooMMOW, HO [AOCTaTouHOM Ansi obecnevyeHns yBEpPEeHHOW CBA3N U
YMEHbLUEHMS BO3MOXHbIX NOMeX B paboTe Apyrux paanoareKkTPOHHbIX CPeACTB.

YcnoBus okpyxarouwieun cpeabl

HecmoTps Ha TO, 4TO NPUEMHMK MMEET BOAOHENPOHMLIAEMOE MCMONHeHne, cobnogante Bce
Mepbl MO TexHuke 06e3onacHOCTM AONns 3awuTbl ycTponcTBa. WM3berante akcnnyaTauum
NpUEMHMKa B HEOGNaronpusaTHbIX YCNOBUSAX, B TOM YKCre:

B BOAE;

npu Temneparype Bbille +65°C;

npu Temnepatype Huxke -40 °C;

B MPUCYTCTBUM €4KNX XUAKOCTEN 1 rasos.

MpeoynpexaeHue. Okcnnyatauus UMW XpaHeHWe BHE YKasaHHOro [AuanasoHa
TemnepaTtyp MOXET NPMBECTU K MOBPEXAEHNAM NPUEMHUKA.

UHCTpYKuMa no 6e3onacHOCTU akkymynaTopHou 6atapeun (AKB)

1) HenpaBunbHOe WCNONb30BaHWE aKKYMYNSITOPHbIX 3fEMEHTOB MOXET MNpPUBECTU K
neperpeBsy M BO3roOpaHMio, 4YTO MOXET BbI3BaTb CepbE3Hble TpaeMmbl. Heobxoaumo
cnepnoBatb npaBunam 6e30MacHOCTU, YKazaHHbIM HUXKeE:

e 3anpelwaetcsa pasbupatb, OTKpPbIBAaTb WM BCKpbiBaTb 0O6OpyAoOBaHWe, B KOTOPOM

yctaHosrneHa AKB, n/mnn akkymynatopsbl;

Cnepyet xpaHnTb 06opygoBaHMe B HEAOCTYNHOM AN AeTel MeCTE;

Henb3sa nogseprate AKB HarpeBy 1 Bo3genctsuto orHs. Cneagyet n3beratb BO3OENCTBUS
NPAMbIX CONHEYHbIX Nyden;

e He cnepyet gonyckaTb KOPOTKOro 3amblkaHusa AKB;

e He cnepyet nogsepratb o6opyaoBaHue n/unm AKb mexaHndeckum ygapam;

e B cnyuyae Teun AKB He cnefyeT gonyckaTb nonagaHns aNeKTponuTa Ha KOXy 1 B rnasa. B
cnyyae nonagaHus criegyeT NpOMbITh MOBPEXAEHHOE MECTO OCTAaTOYHLIM KONIMYECTBOM
BOAbl 1 06paTUTLCA K Bpayy;

e He cnegyet ncnonb3oBaTtb 3apsiAHble YCTPOWUCTBA, OTMIMYHbIE OT MPEAYCMOTPEHHbIX B
AaHHOM obopygoBaHuu;

e He cnegyet ncnonb3oBaTbh akkyMynsaTopbl unn 6atapeun, oTNUYHbIE OT NpeaHa3HAYeHHbIX
Ans paboTbl ¢ AaHHBIM 060pYyAOBaHNEM;



2)

3)

4)

He cnegyeT npuMeHATb B O4HOM YCTPOUCTBE akKyMynsiTOPbl, UMEOLLME pa3Hble EMKOCTMN,
pa3mMepbl, TUMNbl NN N3FOTOBIEHHbLIE Pa3HbIMU U3rOTOBUTENSIMY;

CnegyeT obpawiate BHMMaHWe Ha MapKMPOBKY MOMSAPHOCTM mtoc (+) m MuHyc (-) Ha
akkymynatope, 6GaTtapee wn obopygoBaHuu, 4ToObl oGecneunTb  MpaBUIIbHOE
NCMNOMNb30BaHME;

Cnepnyet pepxaTtb obopynoBaHue, AKB B UACTOM M CyXOM COCTOSIHUW;

Heobxoanmo npoTupaTth BbIBOAbI aKKyMyrnsiTOpoB W GaTapen, ecrnv OHWM 3arps3HUnmChb,
YNCTOW CyXOW BETOLLbIO;

lMocne gnuUTenbHOro XpaHeHust MOXeT noTpeboBaTbCs 3apan U paspsa akkyMynsaTOpoB
unu 6atapen HeCKONbKO pas, YTobObl 4OCTMYb MaKCUMarbHbIX XapaKTepPUCTUK,;
Heobxognmo ucnonb3oBaTb obopygoBaHue, a Takwke AKB Tonbko B Tex uensx, aons
KOTOPbIX OHW NpeAHa3Ha4YeHbl;

Ecnn ectb BO3MOXHOCTb, crniegyeT usbiMaTb AKB K13 ycTpomcTs, korga OHO He
NCNonb3yeTcs;

Cnepyet yTunuanpoBaTb akKyMynsiTopbl 1 6aTapen nocne nx Ncnosb3oBaHus.

He nomeluanTte obopygoBaHmne n AKB B6GIn3nm OTKPbITOro OrHs Unn BbICOKOW TemnepaTypbl
(> 70°C). 310 MOXeT Bbi3BaTb, MNEPErpeB akKyMYNATOPHbIX SfEMEHTOB W gaxe
BOCMameHeHune. Takke MCronb30BaHNE akKyMYNSiTOPHbIX 3N1IEMEHTOB NPY NOBbILLIEHHbIX
TemnepaTypax MOXeT NPMBECTU K NOTepe 3asiBMEHHbIX XapaKTepUCTUK U COKpaLLEHWUIo
CpoKa Cryxbbil.

HemeaneHHo oTkntounte obopygoBaHvme w/mnn AKB OT Harpyskm ecnu BO Bpems
aKcnnyataumm nosiBUNCA HeOoOblYHbIN 3anax, 3MneMeHTbl HEeeCTeCTBEHHO Harpenuce,
n3MeHunu opmy wnM nosBUNUCL ntobble Apyrme HeHopmarnbHble sBneHus. [lpu
oGHapyXeHUn 3TuX NPoBemM KOHTaKTUPYWUTE C TEXHUYECKMMU CneumanmcTaMu.

Heobxoanmo obpatnTbCa B Cneunann3vpoBaHHbIN CEPBUCHBIV LIEHTP, 06CAyXnBatoLuni
Balwe obopynoBaHue, ons 3ameHbl AKB npu obHapyxeHun crnegyowmx Npu3HaKkos:

- OueBungHaga noTepst EMKOCTH,

- BagyTtne kopnyca AKB unu obopynosaHus,

- CywecTtBeHHoe yBenuyeHne spemenmn 3apsagku AKB,
- HeoxunpaHHoe oTkntoveHne obopynoBaHus.

Cpok cnyx0Obl akkyMynaTopHon ©atapeun npyv HOpMaribHOM MUCMONb30BaHMM B YCHOBUSX
cpegHero TemnepaTtypHoro pexmma — 5 (natb) net. lNpy akTMBHOM  MCMNOSb30BaHUK
pekomeHayeTtcs 3ameHa AKB no goctmxeHmmn konmyecTtsa uuknos 3apsga — 1000 umknos nnbo
yepes 3 roga akKTMBHOIO MCMONb30BaHUS.



BBEOEHUE

PykoBoOCTBO MO 3Kcnnyataumm reogesmyeckon annapartypbl cnyTHukoson PrinCe onucbiBaeT
NOpsiAOK YCTaAHOBKW, NMOArOTOBKM K paboTe M MCnonb30BaHWS CMYyTHUKOBOrO reode3vyeckoro
npuémHuka PrinCe i35XR.

AO «IMPUH» nocTossHHO CTpemuTcs K ynydweHuto paboTbl cBomx npoayktoB. CoagepxaHue
AAHHOro pyKoBOACTBA MOXeT ObiTb M3MeHeHO 6e3 npeaBapuTenbHOro yBeAOMIEHUS
nonb3oBatenen. B criyyae HeCOOTBETCTBMS Mexdy NPOOAYKTOM W OnMMCaHWEM B AaHHOM
pykoBogcTee npuoputet nmeet npoaykt. AO «MPUH» ocTtaBnsieT 3a cobor npaBo N3MEHATb
onucaHue TEXHUYECKNX NapamMeTpoB n rpadnyeckon NHopmMmaLmu.

Mepen ncnonb3oBaHMeEM MPUEMHMKA BHUMATENbBHO nNpo4vtuTe 370 pykoBoacTteo. AO «IMPUH»
HEe HEeCET HWMKaKOW OTBETCTBEHHOCTM 3a nobon yuiepb, BbI3BaHHbI HenpaBUIbHbIMU
AencTBMAMM NonNb3oBaTens.

MoapasymeBaeTcsd, 4TO Monb3oBaTesflb 3HaKoM C onepauuoHHon cuctemon Windows,
MOGBUIbHOW onepaumoHHON cuctemon Android 1 yMeeT Nonb30BaTbCA KOMMbIOTEPHON MbILLbIO,
3HaeT crnocobbl HACTPOWKM MPOrpamMmm, OPUEHTUPYETCHA B MAHENsX MEH WU MHCTPYMEHTOB,
ymeeT aenatb BblOOP U3 cnvcka n obpallatbCsa K MUHTEPAKTUBHOW CNPaBOYHON CUCTEME.

AdononHuTenbHaa uHopmayma

OnekTpoHHasa Bepcus AaHHOro pykooacTea B doopmarte PDF noctaBnsieTca ¢ o6opyaoBaHmEM,
TaKKe MHCTPYKUMIO MOXHO MOSy4nTb, OTNPaBMB 3anpoc B cryx0Oy TexHudeckon nopaepxkm AO
«MPUH». [lns npocmoTpa ucnonbsymnte nporpammy Adobe Reader.

TexHn4yeckasa nogaepxka

Mpy BO3HMKHOBEHWW BOMPOCOB, OTBETblI HA KOTOPble OTCYTCTBYHT B CONPOBOAUTESLHOW
OOKyMEHTaLNN, CBSXKUTECH CO cnyxbowm TexHunyeckon nogaepxkn AO «NMPUH», no cnegyowmm
KaHanam CBA3WN:



1 OB30P NMPUEMHUKA

[laHHas rmaBa NocesilLeHa ONMCaHUI0 U OCHOBHBLIX KOHCTPYKTUBHbBIX SNIEMEHTOB annapartypbl
reogesunyeckon cnytHukoBon PrinCe i35XR.

= KOHCTpPYKUMA NPUEMHMKA

= Paguomopgembl

= AKKYMYJNATOP U NUTaHue

* WU3mMepeHUe BbICOTbl aHTEHHbI

= [loaroToBKa K CbéMKe C pa3melleHueM NpUEéMHUKa Ha Bexe



1.1 KOHCTpPYKUMA NPpUEMHUKA

B aToi rnaBe npuBeAeHbl MHCTPYKLMN U pEKOMeHAaLMN No YCTaHOBKE U cOopKe NPpUEMHMKA.
Mepepn ycTaHoBKOW, yoeamTech, YTo MHOpMaLms No TexHuke 6esonacHocTy Gbina NpaBubHO

npo4vynTaHa un NnoH4ATa.

1.1.1 MepeaHss naHenb

NHpnKaTop cnyTHUK

MupgukaTop cratuku

Kronka Fn

Tabnuua 1.1 NngukaTtopsbl

NuaukaTop nonpaBok

UHupukarop Garapeu

Kronka BKJ1/BbIK/]

o .

Puc. 1.1 NepeaHasa naHenb

HasBaHue

OnucaHue

MHaukaTop nonpaBokK
(kénTbIn /3enéHbIN)

[NokasbiBaeT, nepegatoTcs UM NPUHUMalOTCA
anddepeHumansHble AaHHbIE MPUEMHUKOM.

e Pexum 6Gasbl: ecnv nepefarwTcsl AaHHble
MUraeT XenTbli UHAMKaTOoP;

e Pexum poBepa: ecnu NpMHUMaOTCS AaHHble
oT 6a30BOW CTaHUMW MUTAET XXENTbIM CBETOM
(dndbdp, MNnasatowee) nnm 3eneHsiM CBETOM
(Pukce).

MUHaukaTop cnyTHUKOB
(cuHun)

[NokasbiBaeT  KONM4YECTBO CNYyTHUKOB, KOTOpble
OoTCcneXxuBaeT N pl/IéM HUK.

e Korga npuMEMHUK UWIET CNYTHUKKU, TO
MHOWKATOp MUraeT CMHUM OAMH pas3 B 5 cek;

L4 I'IpM oTCcneXxumBaHMM CNYyTHUKOB WHOUMKATOP
MUraeT CMHUM Kaxable 5 ceKk CTonbko pas,
CKOJIbKO CNYTHUKOB OH OTCII€XXMBAET;

Muaukatop 6aTtapeun
(KpacHbIN)

MHavkaTop 3apsiaa BHYTpPeHHen GaTapeu:

o 3enéHbin cBeT — 3apsag Oatapen 20% u
BbILLE.

o KpacHbin cBeT — 3apsg 6atapen ot 10% po
19%.

e  Mwvrawowmn kpacHbin ceeT (1 pa3 B cekyHay)
— 3apsag 6atapen meree 10%.

MHAMKaTOp 3annucu CTaTuku

Mwuraet npu 3anncnm CTaTtTukn B COOTBETCTBUU C
Bbl6paHHbIM WHTEpPBAJIOM 3anncu.

KHonka Fn

YoepxuBante 3 cekyHObl Ons aBTOMaTuM4ecKoro
BKIMIOMEHNS1 3anncu cTaTukuM ¢ napameTpaMmn paHee
HaCTPOEHHbLIMM.




KHonka BKJ1/BbIKI Haxmute 1 ygepxuBante KHOMKY B TeyeHue 3 cek,
YTOObI BbIKMHOYUTL MW BKIKOYUTE NPUEMHMK.

1.1.2 HuXHAA YyacTb Kopnyca

HwXHAs YacTb kopryca NpUéMHMKA COOEPXKUT OOUH pasbeM ANis pagnoaHTeHHbl SMA (male),
OAVH NOPT nepegayn AaHHbIX U NUTaHUS.

Kamepa

/_

80Ul

SMA (Male)

Puc. 1.2 HmxHasa yacTb PrinCe i35XR

Tabnuua 1.2 PasbEémbl

Pa3bém HasBaHue OnucaHue
Pasbém ans e Pasbém SMA npeaHasHaveH ans
pagnoaHTEeHHbI NOAKITHOYEHUA aHTEHHbI K BCTPOEHHOMY B

npuémHmk mogemy YKB. mbkas wTbipeBas
aHTEeHHa NOCTaBNAETCS B KOMMIEKTE C
npuémHukom. Npn ncnonbL3oBaHUN BHELLHETO
Mogema YKB 3ToT pa3bEém He UCNOorib3yeTcs.

e[lopTt saBnserca pasvémom USB Type-C,
Pasbem USB KOTOpbIV Noaaepxusaet coeguHerHne USB.
Type-C e MoXeT ucnonb3oBaThbCs AnS  CKauMBaHWs
[AaHHbIX C MPUEMHMKA, HO He aOna 3anucu
[aHHbIX Ha NMPUEMHIK

e MoxeT uncnonb3oBaTbCA AMA  MOCTOSAHHOIO
nUTaHnsa Yepes3 PUpPMeHHbIM aganTtep

1.2 Paguomopemsbl

PagrnomogemMbl — Haubornee pacnpocTpaHEHHOE CPeaCTBO MNepedadn OaHHbIX MpU CbEMKE B
pexvme RTK. MprMEMHMK KOMNNEKTYETCS BCTPOEHHbIM pagnuoMoaeMoM auanasoHa vactot 410
— 470 MI'y. CyliecTByeT BO3MOXHOCTb NOAKMIOYEHNS BHELLHEro mogema no Bluetooth.

BctpoeHHbIn mogem YKB
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[ns HacTporikn BcTpoeHHoro mogema YKB ncnonbsynte MO LandStar unu web-nHtepdelic.
Gonee nodpobHoe onucaHue yHkyul MNO Landstar cm. 8 coomeemcmesyrowiem pykogodcmee
rnosib308amerisi.

1.3 AKKYMYnATOpP U NUTaHne

lMuTaHne npuémMHMKa ocyllecTBnaeTcsa nnbo OT BCTPOEHHOW HECHEMHOMW IUTUA-MOHHON
b©artapeun, Nnbo OT BHELLHEro MCTOYHUKA NUTaHKs Yepead kabenb USB Type-C.

1.3.1 3apsa u xpaHeHue FINTUN-UOHHOIO aKKymynsitopa

AKKYMynsSiTOpbl  NI0ObIX TUMOB MOABEPXKEHbl Camopaspsidly Npu  XpaHeHUW. AKKYMynsiTopbl
paspspkaloTcs  ObicTpee npu  oTpuuaTenbHbiX  TemnepaTypax. CkopocTb camopaspsiaa
yBENM4MBaeTCs C yMeHbLUEHMEM TemnepaTypbl.

lMpumeyvaHue. TexHuka 6e3ornacHoCmMu MpU UCMOMb308aHUU aKKyMyrsmopos rpusedeHa 8
pasderne MEPbl BE3OINACHOCTM.

JINTUIA-MOHHBIN aKKYMYMSTOP MNOCTaBMSETCS YaCTUYHO 3apsbkeHHbIM. [onHoCThIO 3apaguTe
aKKyMynaTop nepep ero nepsbiM UCMOMb30BaHNEM:

lMonHaga 3apsigka 6aTtapen 3aMET OKOSO TPEX YaCOB.

Ecnu akkymynaTtop xpaHuncs Gonee wectn mecsueB 6e3 Mcnonb3oBaHUA, 3apsguTe ero
NOBTOPHO Nepes NCNosib30BaHNEM.

CunbHO paspsKeHHbIN akKyMynsaTop He MOXET ObiTb NnepesapsikeH U nognexuT 3ameHe. [Ang
ONTUManbHOM MNPOM3BOAUTENBLHOCTU U YBENUYEHUS CpoKa ChnyxObl  akkymynsitopa,
PYKOBOACTBYMTECH CreayoLWnUMmM pekoMeHaaunamu:

Mepen nepBbIM MCNOSb30BAHNEM MOMHOCTbLIO 3apAaMTe akkyMynaTop.

He ponyckaiTte paspaga akkymynatopa 0o HanpskeHus meHee 5 B.

He nbiTanTecb OTKPbITb aKKyMYNATOP U HE 3aMblKaTe ero KOHTaKTbl.

Ecnm Bam HeobXxoguMO XpaHWTb NUTUA-UOHHBIN aKKyMyNATOp MPOAOIKUTENbHOE

BpeMs, nepen nepefaven Ha xpaHeHve yoeamTecb B TOM, YTO OH MOJTHOCTBIO 3apSHKEH.
Mpw xpaHeHUn nepesapsikanTe ero kak MUHUMYM pa3 B TpU MecsiLa.

1.3.2 YTnusauusa nUTUN-UOHHbIX aKKYMYNATOPOB

PaspaguTte NUTUN-NOHHBLIN aKKyMYyNATOp nepen ero ytunusaumen. YTUnmsnpymTe akkyMmynatop
B COOTBETCTBMM C HOPMaMn OXpaHbl OKpyKatoLwen cpenbl 1 3aboTon 06 OKpyXatoLlen cpeae.
MpuoepxmBantecb MOObIX 3aKOHOB, KacawWMXCs  yTunmMsaumm unv  nepepaboTku
aKKyMyISATOPOB.

1.3.3 BHeluHee nuTaHue
CywectByeT gBa metofa obecneyeHms BHeLIHero nutaHus npnémHuka PrinCe i35XR:
e npu nomowm USB-kabens + agantepa nutaHus

e npwu nomowm USB-kabensa + BHeLIHEro nopTaTMBHOIO akkymyrnaTopa (nosepbaHk).
ApanTtep nuTaHuWs nogkroyaeTcs K cetm nepemeHHoro Toka 100-240B, BbixogHoOW nopT
agjanTtepa NUTaHWUsi COeAMHAETCA C MOPTOM NUTaHMSA NPUEMHMKA Npu nomoLum USB kabens

lpumeyaHue. TexHuka 6e3oracHOCMU MPU UCMOIb308aHUU aKKyMynsmopos rpusedeHa 8
pasderne MEPbl BE3OINMACHOCTM.
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1.4 U3mepeHune BbICOTbl aHTEHHbI

Ha unniocTtpaumsax B JaHHbIX pasgenax nokasaHa mogens PrinCe i20AR. OgHako npoueaypa
N3MEpPEHMS N MOArOTOBKN MAEHTUYHA ONa Bcex ycTponctB cepum PrinCe, Bkntoyas mogenb
i35XR. BHeLHWe pasnuumst Mexagy MogensaMu He BNUSIKOT Ha NOPSIAOK BbIMOSTHEHWST onepauui.

1.4.1 BepTukanbHbIn MeTOA

BepTukanbHbIi MeTo U3SMEPEHNSA aHTEHHbI, UCMOMNb3YeTCs, B OCHOBHOM, NPWY pPacrnonoXeHuu
npuémHuka Ha Bexe (cMm. puc. 1.3).

lMpumeyaHue. Vismepsiemcss eepmukasibHOe paccmosiHue om HaKOHeYHUKa eexu 00 Hu3a
KperneHus (HUxHel Yyacmu) npuémHuka.

BepTukanbHas BbICOTa

v

Puc. 1.3 BepTukanbHas BbicoTa

12



1.4.2 HaknoHHbIN MeTOA,
HaknoHHbIN MeTo4 M3MEepeHWUsi aHTEHHbl, UCNONb3YeTCs, B OCHOBHOM, MpPU PacrofoXeHUm
npuémHuka Ha wTtatmee (cm. puc. 1.4). lMpu atom TpebyeTcs ycTaHOBKa cneumanbHOn

MNacTUHbl AN U3MEPEHUs1 HaKMOHHOW BbICOTbI U3 KOMMIEKTa NOCTaBKy.
MpumeyvaHue. Mamepsiemcsi HAKITOHHOe paccmosiHue om fyHkma 00 eepxHel Yyacmu 3ayena

riracmuHbl

Haknonnag BbicoTa

Pwuc. 1.4 HaknoHHas BbicoTa

Puc. 1.5 kpacHbIM BblaeneHa CTOPOHa, NPUMbIKaOLWAs K HKHEN YacTu KPenneHUst aHTEHHbI
NPUEMHUKA, 4O KOTOPON MNPOM3BOAUTCS M3MEPEHME HAKIOHHOM BbICOTblI (BEPXHSAS 4YacTb

3auena).
[aHHbIN 4epTEéX NPUMEHM AN NaCTUHbI TONWWHON 3.0 MM 1 ons nnacTuHel 1.5 MM (CTaporo

obpasua)

Puc. 1.5 BelHOCHas nnactvHa gns namepeHns HakfoHHOW BbICOTbl aHTEHHbI
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1.5 MNoaroToBKa K CbEMKe C pa3MeLleHMeM NpuémMHuKa Ha Bexe

Ha (Puc. 1.6) nokasaHa yctaHoBKa NpuMéMHuKa Ha Bexe. [1opsiioK YCTaHOBKM NPUEMHMKA Ha
BEXY:

HakpyTuTb NPMEMHMK Ha BEXY;
HakpyTuTb aHTeHHy, ecrnv nonpasku 6yayT nocTynaTb NO paguocBsau;

3aKkpenuTb KPOHLUTEWMH KOHTPOIfepa Ha BEXE;

P O N PR

YCTaHOBMTE NONEBOM KOHTPOSINEP B KPOHLUTENH KPEnmeHus.

Puc. 1.6 Pa3melleHne Ha Bexe
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2 OCHOBHbIE OINEPALWU MO YMNPABJIEHUIO
NMPUEMHUKOM

B rnase npueoautcs obLias nHpopmaums o HacTponke NPUEMHMKA AN1St BbINMOMNHEHUS] paboThbl.
Takke paétca onucaHue OOMOSIHUTENBHOrO MPOrpaMMHOrO  obecneyeHusi, KoTopoe
MUCnonb3yeTcss [Ons  HAcTPOMKM  3anmMcu  CcTaTUYecKkux HabnogeHun un obHOBNEHus
MUKponporpammHoro obecneyerus (MIMO).

= [lporpammHOe obecne4yeHune

= YcTraHOBKa coeAUHEHUs MeXay NPUEMHUKOM U KOHTPOSNepom
* WmnopTt uamepenun Ha MK

= 3anyck web-uHtepdenca

= HacTpownka npuéMHMKa Yepe3 web-uHtepdenc

= PaboTta c MHepuManbLHOW CUCTEMOW

= BbIHOC TOUY€EK B peXume AOMNOSIHEHHOMN peanbHocTu (AR)

=  PeXuUM CbEMKMU nasepom
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2.1 MNMporpammHoe o6ecnevyeHune

Annapatypa MMeeT BCTPOEHHOE  METPOSIOrMYECKM  3HAYMMOE  MMKPOMPOrpaMMHOE
o6ecneyeHune (ganee - MINO), a Takke noaaepxmsaeT paboTy C NporpammMHbIM obecneyeHnem
(nanee — TMO) koHTponnepa «LandStar». Ona noctobpaboTkm 3anucaHHbIX OaHHbIX Ha
nepcoHanbHoM KomnbtoTepe ucnonbayetcs MO «CHC Geomatics Office 2».

AnnapaTHas u nporpamMMHasa 4acTu, paboTtas COBMeCTHO, obGecrneyvBaloT 3asBIieHHble
TOYHOCTU KOHEYHbIX PE3YNbTaTOB U3MEPEHUNA.

2.1.1 NMpoBepka nporpamMmMHOro obecne4yeHus cpeacrea U3sMepeHun
NaenTudumkaums nporpammHoro obecnedeHuns (ganee — O) BbINOMHAETCA B CregytoLllem
nopsiake:

- ana ngeHtudmkaumm MO «LandStar», ycTaHOBNEHHOro Ha KOHTponsep, cnegyet
3anyctutb 10, 60KOBOM MEHI0 (MEHIO OTKPbIBAETCS CMaxmBaHMeM Brpaeo), BbibpaTb NyHKT «O
nporpamme». Homep Bepcumn otobpasutcs B cTpoke «Landstary;

- ana  unpgeHtndukaumm MIMO, ycTtaHOBNEeHHOro B annapaTypy, Heobxogumo
noaKknunTbCs K annapatype, ucnonb3ysa MO «LandStar» n BbiGpaTb NyHKT «MHDO» Ha
Bknagke «Hactp.». Homep Bepcum otobpasutca B ctpoke « MIMNO»;

- ana ngeHtudukauun MO «CHC Geomatics Office 2», yctaHoBneHHoro Ha [1K,
Heobxoaumo 3anyctuTb MO, B rnmaBHOM 3KpaHe BblOpaTb Bknagky «[llopgaepxka», 3aTtem
BblOpaTb NyHKT «O nporpammey.

NaeHTndunKaLmMoHHble AaHHblEe nporpaMmMHOro obecneveHuns OOJMKHbI
COOTBETCTBOBATb AaHHbLIM, NPUBEAEHHbLIM B Tabnumue 2.1

Tabnuua 2.1 oeHTndnkaumMoHHble JaHHbIE NPOrpamMmMHOro obecneveHnst
MaoeHTudunKaumoHHble gaHHble (MPpU3HaKK) 3HaveHune

CHC Geomatics
Office 2

1.1.14.1}8.2.0.1.20251201{2.3.1.20230613

MpoeHTndunkaunoHHoe HanmeHosaHue N0 MIMO LandStar

Homep Bepcum
(naeHTMduKaLMoHHbI Homep M1O)

Undposon nagentudpumkartop MO - - -
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2.2 YcTaHOBKa COeAUHEHUSA MeXAYy KOHTPOsIepoM U NPUEMHUKOM

2.2.1 NoakntoyeHune 4Yepes Bluetooth ¢ nomowbto nonesoro MO LandStar 8

Bkntounte koHTponnep, 3anyctute LandStar 8, 3anante B MeHwo Hacmpolku |
lNodknroyeHue. [lanee Ha Bknaake THCC BbibepuTe napameTpsbl, kak Ha puc. 2.1. HayHéTcs
MOUCK YCTPOMWCTB. N3 nosiBuBLLErocs cnmcka OBHapyXEHHbIX NPUEMHUKOB BbIOEPUTE HYXKHbIN
(no cepuinHOMY HOMEPY MPUEMHMKA) U HAXXMUTE KHONKY «lMoakn.»

Puc. 2.1 Puc. 2.2

Ecnn HyXHOro NpnémHmka HeT B CrMcKe, HaXmMuTe B pasgene YcTponcTBa KHoMky «lMounck»
(pyuc. 2.2), zatem «J[Jo6aBUTL YCTPOWCTBO» U BbLINONHUTE COMPSDKEHNE C  HYXXHbIM
NPUEMHUKOM.
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2.2.2 Noaknto4veHue vyepes Wi-Fi ¢ nomowbio noneBoro MO LandStar 8

BkntounTe koHTponnep, 3anyctute LandStar 8, 3angute B MeHio Hacmpoliku lNoOknoyeHue.
[anee Ha Bknagke THCC Bbibepute napameTpsbl, Kak Ha puc. 2.3.

Pwuc. 2.3 Puc. 2.4

3ateM HaxmuTe KHorky «Haxmute ans noucka yctp. Wi-Fi». B nosiBuBwemcs cnucke
BblGepuTe HYXHbI NPUEMHIK (puC. 2.4)

BbINONHUTCA CcOnpsbkeHUe KOoHTpomnepa C MNPUEMHUMKOM. 3aTeM BEepHUTECbL Ha BKagky
«MopgknroueHue». B pasgene «Ycecmpolicmea» NosBUTCSA CONPSKEHHbIN NPUEMHUK. Haxkmunte
KHOMKy «lModks.» (puc. 2.5).

Puc. 2.5
Joxantecb COOBLLEHNS O TOM, YTO MPUEMHUK MOAKMIOYEH.
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2.2.3 MNoakno4vyeHne NpUEMHMKA K KOMNbIOTepy Yepe3 USB-kabenb

MPUEMHUK MOXXHO NOAKITOYUTL K OOMCHOMY KOMMbIOTEPY AN nepefadn AaHHbIX Unu
HacTpoek Yepe3 USB Type-C.

Mepepn nogkntoveHnem kK oOUCHOMY KOMMboTepy yoeamnTech, YTO NPUEMHUK BKIHOYEH OT
BHYTpeHHel 6aTapen Unm BHELLUHEro NUTaHns.

Pwuc. 2.6
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2.3 UmnopT namepeHnn Ha MK

2.3.1 AmnopT namepeHun Ha K yepes FTP-cepBep

1. Bkntounte npuémHuK, Hangute ero deped Wi-Fi co cBoero komnbioTepa U
NOAKMIYNTECH K MPUEMHUKY .

2. OrtkpowTte NpoBOOHUK M B agpecHON cTpoke BBeauTe agpec FTP-cepeepa: 192.168.1.1

v T ;3' > Wutepuer * 192.168.1.1
Puc. 2.7

3. Beegute Uwmsa n MNapone: ftp

Puc. 2.8

4. [Baxdbl KIMKHUTE Ha Manke C CEepuriHbIM HOMEPOM TMNPUEMHMKA, Bbl YBUAWTE
BHyTpPEHHee cogepXaHne nanku. [lanka «push_log» cogepxut log-channsl

(cucTemHble), B OCTanbHbIX Nankax cogepXaTcsa cTaTUdeckMe AaHHble pasHbIX Ceccui
HabnogeHnn.

Pwuc. 2.9

5. [OBaxabl knukHuTe nanky record_1. Mo ymonyaHuio UMEHHO B Heé 3anucbliBaeTcs
ctatvka. BHyTpu 9TOM nankm aBTOMaTU4eckn OPMUPYIOTCA Manku ¢ gartamu
HabnogeHnn, B KOTOPbIX, N XpaHATCA hannbl cTaTU4ecKkux uamepeHuin. Boibepute
nanky 3a Hy>KHYH AaTy 1 ABaXbl KITUKHUTE.
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6. BHyTpu aTon nanku bopmupytotcs ase nankum ¢ uMeHamm HCN n RINEX. B Hux
XpaHATCA pannbl CTaTUKN COOTBETCTBEHHO B hopmaTte npomssoauntens hcn n
dopmare rinex.

hecn rinex

Pwuc. 2.10

7. CkavanTte cpannbl B TOM hopmaTte, KOTOPbIN BaM HYXXEH, Hanpumep

[8:]3225804227C.HCN

Puc. 2.11

lpumevaHue. Vims ¢palina ¢opmama hcn  gopmupyemcsi  criedyrowum obpa3om:
XXXXXXDDDNN, 2de XXXXXX cepuliHbil Homep npuémHuka, DDD riopsidkoebili Homep OHs 8
200y, Koe0a ebinosiHAnuch usmepeHusi, NN Homep ceccuu HabriroOeHudl.

NPEAQYTNPEXAOEHUE. Mo ymonyaHuro cmamu4yeckue OaHHble nuwymcs 6 nariky
record_1". Cmapslie ¢palnel 6ydym ydansmbcs, ecriu namsimb MpUéEMHUKa OKaXemcsl
3anonHeHa. Ecnu ebl He Hacmpoume asmoydanieHue cmapbix ¢alisiog, Mo MNPUEMHUK
nepecmaHem 3anucbigamb 0aHHbIEe, KaK MoJsIbKO namsime 6ydem 3arosfiHeHa.
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2.4 3anyck web-uHTepdenca
1. BbinonHute nowuck yctponctB no Wi-Fi Ha TK, 3aTeM BbINOAHWTE MNOAKMYEHME K

NpuémMHKKy (naponb: 12345678).
lMpumeyaHue. SSID npuémHuka — GNSS-XXXXXX, 20€ XXXXXX — CEPUUHbIU HOMEP MPUEMHUKA.

2. OTtkponTe Gpaysep B pexume VIHKOrHUMTO M B aapecHon cTpoke BeBeauTe 192.168.1.1

MepenguTe Ha cTpaHuLy.
3. B nosiBMBLWIEMCSA OKHe BBeAUTE UMS nonb3oBaTensi: admin, naponb: password u

HaxxmuTe [Bxoa]. -
4 [+ = a x

O 1527680 Vpogin: X
192.168.1 1/pc/login htmiv=4

® ¢ @& 1wl

Pwuc. 2.12

2.5 HacTpounka npnémHuka yepes web-uHtepdeinc
Mocne 3anycka web-uHTepdenca oTkpbiBaeTca web-ctpaHuua:

Puc. 2.13

Ha aton web-cTpaHuue cogepxntca: MeHo BbIbopa HacTpoeK B NeBON YacTu okHa Gpaysepa,
a HacTpouku - cnpaea. Kaxgoe MeHio KoHdUrypaumm cogepxmut cooTBeTCTBYOLLME NOAMEHIO

AN HACTPOMKU NPUEMHMKA U OTCINEXUBAHMS €ro paboThbl.
Ans npocmoTpa web-cTpaHuubl Ha ApyroMm s3bike, BbIGEPUTE Ha3BaHME COOTBETCTBYHOLLEIO

A3blka 13 BbiMaaatolero Crimcka B npaBoM BEPXHEM Yy Web-CTpaHVILI,bI.

22



2.5.1 MeHio «CocTOosAHUE»

OTO MeHI NO03BONSeT 03HAKOMUTLCS C WMHOPMauMen O MEeCTOMONOXEHUN MNPUEMHMKA,
OTCNEXMBAEMbIX CNyTHUKaX, GPS BpeMeHM, TEKYLLLEM COCTOSIHUM XXypHara AaHHbIX, TEKYLLMX
BbIXOAHbIX AAHHbIX, 4OCTYNHOM NamMsTU U MHOroe Apyroe.

2.5.1.1 NMNogmeHro «lMonoxeHne»

Puc. 2.14

Ha aton ctpaHmue otobpakaeTcsi COOTBETCTBYKLLAA MHMOPMaUUs O KavyecTBE peLleHus
MECTOMNONOXEHNN NPUEMHMKA, KOTOpas BKM4YaeT B cebs koopauHaTthl, 3HadeHus DOP,
NCNonb3yemble B PELIeHUN U OTCreXMBaeMble CNyTHWKM, a Takke MHGopMaumio O yacax
NPUEMHMKA.

2.5.1.2 NoameHo «O6Waa nHcpopmaumnsa»

Puc. 2.15

B QgaHHOM NOAMEHI0 MpefcTaBneHbl HEKOTOPbIE AaHHbIE, KOTOPblE MOMOTYT MOHATb, Kak
nucnonb3yetcd MNPUEMHUK WM ero Tekyllee paboyee cocTosiHMe. 34ecb ykaszaHo obuiee
KONMYECTBO OTCNEXUBAEMbIX CMYTHUKOB, KONMMMYECTBO N HOMEPA OTCrEXMBAEMbIX CMYTHUKOB
MO CMYTHUKOBBIM CO3BE3A4MSAM, WCMOMb30BaHWE BHYTPEHHEN0 W BHELIHEro XpaHUnuLia,
NPOAOCIHKNTENBHOCTb PaboTbl NPUEMHUKA, COCTOSIHUME BHYTPEHHeN BaTapen.
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2.5.1.3 NopgmeHo «OH-NanH KapTa»
B naHHOM MEHI0 MOXXHO NMOCMOTPETH MECTOMNONOXEHNE NpUéMHMKa Ha Google kapTe.

Puc. 2.16

2.5.2 MeH0 «CnNyTHUKN»

[laHHOe MeHI0 NO3BONAET MONy4MTb CBeAeHust 06 OTCrEeXMBaEMbIX CMyTHUKAX U BKOYATbL/
oTkntoyaTb cossesgusa: GPS, TTIOHACC, BDS, GALILEO, QZSS, IRNSS u cnyTHuWKu
anddepeHUmnansHon koppekumm SBAS. OTo MEHI0 COCTOUT U3 TabMMYHbIX U rpadu4ecknx
CTpaHul.

2.5.2.1 NogmeHro «Tabnuua»

B paHHoM Tabnuue npeacTaBneHbl cBedeHusi 06 OTCrneXmBaeMblX CMNYTHUKAX B LESoM,
Hanpumep, naeHTudmkaTop cnyTHMKa, TUM CNYTHMKA, Yron BO3BbIWEHWS, a3UMYyTarnbHbINA Yron,
COOTHOLUEHME curHan/wym ans pasnuyHbix vactoT (L1, L2, L5 u np.) n cratyc BKN/BbIKI
KaXK4Ooro U3 HuX.

Pwuc. 2.17
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2.5.2.2 NopgmeHro «I'pacdhmkn»

B nogmeHto B rpacdmyeckomMm BMae npeacTaBneHa UHpopmaumsi O COOTHOLLEHUW CUrHan/LLym
AN pasnnyHbIX CNYyTHUKOB.

JIa—
CryTHMRDRIN ryavposn
GRS OLOMASSIR) W EOSCY W CALR EOVE) ) RS
2]

Puc. 2.18

2.5.2.3 NogmeHro «HebocBoa»

B rpadguyeckom Buae B peanbHOM BPEMEHW MNpPeACcTaBreHO MOMOXEHWE CMNYTHUKOB Ha
HebocBofe.

MG oA

20220718 11,9918 (UTC]

AONASS

® &
@ GALLED
©

2.5.2.4 NoameHto «Bkn/Bbikn UC3»
Ha Bknagkax Ans CyTHUKOBbIX CO3BE3AUIA BKMHOYAOT U OTKMOYaOT OTCMEXMBAHME CMYTHUKOB.

Bon/aenn WO -

GPS | GLONASS BDS | SALLED Q2SS | S8as

B o o [Eomn oo
1D UC3 Bun. 1D UC3 Bxn.
1 2
3 4
5 6
7 8

Pwuc. 2.20
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2.5.2.5 MoameHro «Bkn/BbIkn YyacToTbI»
Ha Bknagkax ons CnyTHUKOBBIX CO3BE3AWIA BKIOYAIOT M OTKIOYAOT YacToThl.

Bun\Boikn uacrortss »

- THN CurHan ceas  BrNMOYUTE HOBLIE (PYHKLIMA
GPS L1-CA
GPS L2
GPS L2-C3S
GPS L2-P
GPS L5
SBAS L1-C/A
GLONASS R1
GLONASS R2
GALILEO E1
GALILEO E5-A
GALILEO E5-B
Puc. 2.21

2.5.3 MeHo «HacTponku npuémMmHumnka»

B oaHHOM MeH0 BbIMOMHAKTCSA HACTPOWKM TakMX NapameTpoB, Kak TUM N BbiCOTA aHTEHHBI,
MackKa OTCEUYKM Mo BbICOTE N HacTporka makcumansHoro PDOP, koopanHaTtel 6a3oBoi cTaHuuu,
cbpoc npuémMHMKa 1 A3blk web-nHtepderica.

2.5.3.1 NoameHio «O6wWana nHcpopmaumnsa»

B atom nogmeHio oTobpaxaeTca MHOpMaunsa O MECTOMOMOXEHUN MNPUEMHMKA, peXnme
paboTbl NpUémMHUKa, nHdopmaumsa o 6a3oBoM CTaHUUW, BKOYas NHOPMaLMIO, CBSA3AHHYO C
AHTEHHOMW, Yroyl Macku BO3BbILLEHUSA, peXUM paboTbl 1 np.

Puc. 2.22
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2.5.3.2 NoameHo «HacCTpOUKN aHTEHHbI»

Ha aTon cTpaHuue HacTpamBaloTCa NapameTpbl, CBA3aHHbIE C aHTEHHOW MPUEMHUKA.
Heob6xoanmo BBECTW NpaBusibHblE 3HAYEHUSA AN BCEX NOSEN, MOCKOMbKY 3TN napameTpbl U UX
HACTPOWIKUN CYLLLECTBEHHO BIUSAIOT HA TOYHOCTb AAHHbLIX U TOYHOCTb NepeaaBaeMblX MONPaBOK.

Puc. 2.23

2.5.3.3 NoameHo «BBOA KOOpAMHATY

Ha aTtoin cTpaHuue HacTpavBaloTCsl Takve napameTpbl, Kak: KOopAMHAaTbl CTaHUUU U PEXUM
paboTbl NpuémMHUka. Heobxoaumo BBECTU TOYHYH WHOPMALMIO B 3TW MOMS, Tak Kak 3Tu
AaHHble 3HAYMTENbHO BNWAIOT HA TOYHOCTb 3anUCbiBaEMbIX [AaHHbIX W Ha TOYHOCTb
nepefaBaembiX NMornpasBoK.

Puc. 2.24

B none «Pexnm paboTbl NpMéMHUKa» BO3MOXHbI TPU BapuaHTa:
a) ABTO poBep: NpMEMHUK OyaeT paboTaTb B Ka4ecTBe pOBepa; HACTPOWMKN MONyYeHust
nonpasoK ByAyT NPMMEHEHbI Takune Xe, Kak U B npeablayLiee BKITYeH e.
b) ABTo 6asa: npuémHuk 6OynmeTr paboTaTb B kadvecTBe 6a3bl; KoppekTupyoLas
nHdpopmauma OyaeT TpaHCNMPOBAaTbLCA Ha OCHOBE KoopAuHaT 6asbl, BBEAEHHbIX
nonb3oBaTenemM Unu nosly4eHHbIX aBTOMaTUYEeCKN B aBTOHOMHOM PEXUME.
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Puc. 2.25

C) basa Bpy4Hyto: npu BblbOpe AaHHOrO pexurmMa HacTPOWMKU BBOASTCS MONb3oBaTeriem
BPYYHYHO.

Pwuc. 2.26

LlunpoTta u gonrota 6a3bl
CyLiecTByeT TpM OCHOBHbIX cnocoba BBOA4A MCXOAHbIX KOOpANHAT:

a) lMonyyumb mekywjue koopduHamal. Haxxmute 3Ty KHOMKY, YTOObI MOMY4YNTb TEKYLLME
aBTOHOMHbIE kKoopauHaT 6a3bl.

b) Beod epyyHyro: nonb3oBaTento HEOH6XOANUMO BPYUHYO BBECTM KOOPAMHATI.

C) Om pegpepeHuHbIx cmaHyuli CORS. KoopauHatbl NpMémHUKa GyayT norny4deHbl oT
pedepeHuHbIx cTaHumi CORS, HanpuMmep OT CeTU NOCTOAHHO AENCTBYHOWMIA 6a30BbIX
ctaHuun PrinNet (HeobxoamMmo npegsapuTernbHO 3aperncTpupoBaTbCs Ha pecypce).
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Paspen «HacTpowka ocpegHeHua»

Monb3oBatenu MoryT onpeaenuTb cnocob Mpu BbIMNOMHEHUM MO3ULMOHMPOBAHUS M Cnocob
ocpepHeHusi. OrpaHnYeHre No3NLMOHMPOBaHUS AENWUTCS Ha ABa TUNa:

a) OcpedHeHue: NPUEMHMK 3anNnCbIBaeT TOSIbKO aBTOHOMHbIE KOOPAUHATLI.

b) @dukcuposaHHOe peweHue: NPUEMHIUK 3anUCbIBAET KOOPAUHATBI, MONyYEeHHbIE Ha OCHOBE
PUKCMPOBAHHOIO peLLEeHUS.

lMocne HacTpoOWKM AaHHbIX MapamMeTpoB HaxXmMuTe KHonky «[lyck». HadHétca npouecc
nony4yeHnst KoopauHat NpPUEMHUKa corracHo HacTpovikam. [NonyveHHble koopanHaTtbl 6yayT
NPUHATBI B KayecTBe KoopauHaT npuéMHuKa. [na coxpaHeHWss HacTpoeKk Haxmute
«CoxpaHuTby.

2.5.3.4 NogmeHo «COpoOC NPpUEMHMKA»
B gaHHOM MEHI0 MOXHO BbIMOSTHUTL MOJTHBIA UITM YaCTUYHBIA COPOC NPUEMHMKA.

Puc. 2.27

2.5.3.5 NoameH0 «A3bIK»
[laHHOe nogMeHIo ncnonb3yeTcs Ang HaCTPONKM si3blka web-nHTepdenca.

Puc. 2.28

2.5.3.6 NMNogmeHro «Monb3oBaTenn»
|/|CI'IOJ'Ib3yeTC$I and HaCTpOVIKI/I A0oCTyna nofib3oBaTeNdaM.

Puc. 2.29
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2.5.3.7 NoameHro «HacTpounka HCPPP»

Hacrtpoiika HCPPP x

Owana3oH HCPPP: |5 run

Pwuc. 2.30

2.5.4 MeH0 «3anucb AaHHbIX»

OTO MEHI0 MCMonb3yeTca And HacTPOMKU MPUEMHMKA Ha 3anucb CTaTUYECKMX [OaHHbIX.
B03MOXHO HacTpouTb TakMe napamMeTpbl Kak: NPOAOIMKUTENbHOCTb HabNAEHUA, MHTepBan
3anucn, ONWHY ceaHca HabnogeHun 1M aBTOMATUYECKOe yadaneHue crapbix ¢annoB npwu
HexBaTKe NaMsaTU. B 9TOM MeHI0 Takke MOXHO ynpaBnaTb pyHKumnen FTP push:

2.5.4.1 NopmeHo «HacTponku»

[lNs M3MeHeHUs1 HacCTPOEK ceaHca 3anucKh CTaTUYECKUX AaHHbIX, HAaXMUTE KHOMKy «M3m.» B
konoHke «HacTpolka napameTpoB», NOCIe Yero NosiIBUTCS 3KpaH pefakTUPOBaHMS 3anucu:

Puc. 2.31
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,D,J'IFI HaCTpOVIKI/I AO0NOJNTHUTEIbHbIX NapaMeTpOoB HAXXMUTE KHOMKY ((ﬂ,OI'IOJ'IHI/ITGJ'IbeIe HaCTpOVIKM
3anncm»:

eHN
CJPepaktupoBaHue ceaHca

AgTO 3anuck. () Bkn (@) Boikn BblCOTa @HTeHHbI: | 0.0000
WHTepsan 3anucu THUM W3M.BBICOTEI. |BL aHTerH
viongossew (10 () Chipbie AaHHbIe: |HCN
OnutensHocTs: | 1440 (MuH_) RINEX: |Bin
MIMA To4ku® | 3485548 | DononHuTentHeie HacTpoiikk 3anuck
Dara sanycka: (@) Bkn () Bbikn MecTo 3anucK: | BHYTDEHHAA NamAl
Darta: |6/1/2016 ! IMaKc.o0bEM Ha 500 (M5)
_ _ NoTOK:
3anyck no speMenn: (@) Bkn () Buikn -
Hauano sanuc: |2 (Bpews K PrinCe
uTc) -
3anuck C Havana ()Bxn @ Bikn @ BhIKNIYEH
vaca - - ] () 1:ttp server 1
Mepezanuce FTP Push () 2:ftp server 2
[ — () 3fip server 3

3anuce 0gHor .
daiina

& coxpamums.

Pwuc. 2.32

Ha aToM 3KpaHe MOXHO HacTpouTb BCe MapameTpbl 3anncu CTaTUYECKUX AaHHbIX W
onpegenntb, OTAPaBNATL NN 3anncaHHbIn hannesl Ha FTP-cepsep.

ABTo 3anucb: BKJ1/BbIKJT — npu BeiGpaHHon onumu «BKIT». NpUEMHUK Npu BKNHOYEHNN cpasy
HaYHET nNucaTb CTaTUKY C TEMWU HACTPOWMKaMM, KOTopble Bblv NCNONb30BaHbI NPU NocnegHeM
ceaHce 3anucu.

UHTepBan 3anucu: BoibMpaeTtca 13 BbinagaroLlero cnmcka.

Yron Bo3BbIweHUs (B YrioBbIX rpagycax): yCTaHaBNMBaeTCs BPYYHYHO.

OnuTenbHOCTb: YyCTaHaBNMBaETCA NPOAOCIHKUTENBbHOCTL CeaHca HabnogeHN.

Nma Touku: 3agaétca ums ctaHuum HabnogeHni.

BbicoTa aHTeHHbI: 3a0aETCH M3MEPEHHAs BbICOTa aHTEHHbI.

Tun n3mepeHMA BbICOTbI: 3a4aéTcA Cnocob M3MepeHUsa aHTEeHHbl (40 (ha3oBOro LEHTpa,
BepTMKanbHasa Unn HakrnoHHas).

Cbipble AaHHble: BbibupaeTca opmaT npomsBoanTend ANs 3anncu ChipbIX CTaTUYECKMX
AaHHbIX (TaKke MOXHO OTKa3aTbCsl OT 3anvcy B popmarte nponssoguTens).

RINEX: 3agaétca Bepcus RINEX (MOXHO OTKasaTbCs OT 3anncu AaHHbIX B 3TOM dhopmaTe).
Harta 3anycka: BKJ1/BbIKIT — npwu Bkno4éHHOM onumm criegyeT BbiCTaBUTb AdaTy, Korga
NPUEMHMK HAYHET 3anncbiBaTb CTATUKY.

3anyck no Bpemenu: BKJ/BbIKJT — yctaHOBKa Hayana 3anucu CTatuky B OnpeaenéHHOn
Bpems1.

3anucb ¢ Havana 4aca: npuv BKIIOYEHHON ONUMU NPUEMHMK HAYHET NUcaTb CTaTUKY TOSbKO C
Hayana bnwxanwero Lienoro yaca.

Mepe3anucb: nNpu BKIOYEHHOW onuMu NpPUEMHMK ByaeT npoaosrkatb 3anucbiBaTb CTaTUKY
Jake ecnu namaTb nepenonHeHa (cTapble 4aHHble aBTOMATUYECKN 3aTUpatoTcs).

3anucb ogHoro cpamna: B 3aBMCMMOCTW OT YCTAHOBIIEHHOW MNPOAOSMKMTENBbHOCTU 3anucu
AaHHble ByayT dopmmpoBaTbCs B OAMH bann Takow npogormkmtenbHocTu (npu 1440 mMuH
(cyTOYHbIN dhann) oamH davn, npu 30 MUH Toxe oanH dawn). Mpu BbIKOYEHHOW onummn ByayT
LUMKNn4eckn doopmmpoBaTtbca (hannbl 0OOVMH 32 OOHUM YCTaHOBMIEHHOM MPOOOIMKUTENBHOCTHU
noka NPUEMHUK He ByaeT BbIKIOYEH.
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MecTo 3anucu: BbibnpaeTca HocMTENb ANA 3anMcn CTaTUYECKUX AaHHbIX.
FTP push: BbiGop pecypca FTP.

[ns coxpaHeHus HacTpoeKk Haxmute KHomky «CoxpaHuTb». [ns oTkasza OT BBEAEHHbIX
N3MeHEHUI HaxXmMuTe KHonky «Hasagy.

lpumeyaHue. Npexge Yem HacTpamBaTb NAapaMeTpbl 3anMcn CTaTukK, yoeanTech, YTO ceaHce
3anmcu AaHHbIX BbIKIMHOYEH.

[na BKNIOYEHUA/OTKIIOYEHMA NMOBOro ceaHca 3anncu CTaTUYECKUX OaHHbIX, HaXXMUTE KHOMKY
BKJ1 vnn BbIKJT cnpaBa oT ceaHca.

[na yoaneHnsa sanncaHHbix oannoB 4aHHOro ceaHca HaXXMUTE KHOMKY «YOanuTb» B KOSOHKE
«YOanuTb JaHHble» cripaBa OT HY>XHOro ceaHca.

[na yoaneHus Bcex 3anmcaHHbIX pannoB HaXKMUTE KHOMNKY «YAanuTb BCe JaHHbIEY.

Hudopmayun o sanuci

Homep ceanca HwA ceanca Ben/Beikn COCTOAHKE FANMCH HacTpo#a napaMeTpoE BrniaeiEn YoanHTe DAHHEE
1 recom o samsocromners I D =

Pwuc. 2.33

2.5.4.2 NoameHo «HacTtpounkm FTP push»
Ha aton cTpaHuue HacTpanBaloTCa napamMeTpbl An4a nepegayun 3anucaHHbix annos Ha FTP
pecypc.

Puc. 2.34

[1lnsa HACTpoMKn NapaMeTpoB HaXMUTE KHOMKY «M3m».

Pwuc. 2.35
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2.5.4.3 NoameHo «UHpopmauma FTP push»

[MokasblBaeT COOTBETCTBYIOLWYO WMHGOPMaUUKD O 3anucaHHbIX dannax, KoTopble
oTnpasrieHbl Ha pecypc. [N OYUCTKM XKypHana HaXMuTe KHONKy «Yganutb nor FTP
pushy.

Puc. 2.36

2.5.4.4 NogmeHO «[laHHbIE B NaMATU»

[MokasblBaeT COOTBETCTBYIOLWYO WMHGOPMaUUKD O 3anucaHHbIX dannax, KoTopble
oTnpasreHbl Ha pecypc. [N OYUCTKM XKypHana HaXMuTe KHOMKy «Yaanutb nor FTP
pushy.

2.5.5 MeHto «lMpuném-nepegava»

[aHHOe MeHI0 ucnonb3yeTcs ANs HAaCTPOeK napameTpoB BBOAA-BbiBOAA Pa3fMYHbIX AAHHbIX
ans npmémHuka. MpruémHnk moxeT BbiBoauTb CMR, RTCM, cbipble gaHHble, ademepuapl,
GPGGA, GPGSV, yepes TCP /IP, UDP, nocnegoBatenbHbin NopT unn Bluetooth.

Pwuc. 2.37

Bo3moxxHo HacTpouTb 6 TMnoB BapmnaHTOB BBOAaA U BbiBOAA AAHHbIX.
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1. RTK knueHT

Haxmute kHonky «[lMoakn» cnpaBa — NOSIBUTCS 9KpaH HAacTpPOeK BBoAA-BbiBOAA — Bblbepute
oavH u3 npotokonoB nogkmoveHnss n3 NTRIP, APIS BASE n APIS ROVER, TCP —

HacCTpONTE COOTBETCTBYHOLLME NApaMETPbI.

Pwuc. 2.38

BbiGepuTe TN NonpaBok

DNpuém-nepenava

MpoTokon:  APIS_BASE

\P-anpec: | apis.prin.ru

Mopt: |9902
Brikn i

o
RTCM2.3 -

Puc. 2.39

[lns coxpaHeHust HacTpoek HaxmMmuTe «lMoaTBEPAUTBLY.

34



2. TCP/UDP/NTRIP knueHT
Haxmute kHonky «[llogkn» cnpaBa ot Tpebyemoro knneHta TCP/UDP — nosBuTCA 3KkpaH
HacTpoek BBOAa/BbiBOgAa — BblIGepuTe npoTokon nogkntoveHmst ud TCP, UDP, NTRIP1.0 u
NTRIP2.0 — Beeaute IP u nopT uenesoro cepeepa — HACTPOUTE COOBLLEHUS, KOTOPbIE Bbl
XOTUTE BbIBOOAUTb Ha LENEeBOW cepBep — HaXXMuTe KHOMKy «lMoareepantby, YTOObI COXPaHUTb
N 3aBepLUNTb MNOAKITHYEHME.

Puc. 2.40
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3. TCP-cepBep/NTRIP-kacTep
HaxmuTe kHonky «[logkn» cnpaea oT Tpebyemoro cepsepa TCP/NTRIP kactep — nosiButcs
3KpaH HacTpoeK BBOAA-BbIBOAA — BbIGEpMTE OAMH U3 NPOTOKONOB nogkrntodeHnsd mexgy NTRIP
n TCP — HacTpouTe gpyrve cBsi3aHHble napameTpbl — Haxmute «[loaTBepavTb», 4TOObI

COXPaHNTb HACTPOWMKN.

Puc. 2.41

4. COM nopt
Haxmute kHomky «HacTporkm» cnpaBa ot COM nopTa — NOSIBATCA 3KpaH HaCTpPOeK

nocrnegoBaTtesibHOro nopTa:

Puc. 2.42
M3 BbinagatoLlero cnucka Beldepnte CKOPOCTb Nepefaymn JaHHbIX — HACTPoOnTe coobLLEeHMSs 1

TUM MOMNPaBOK, KOTOPbIE Bbl XOTUTE BbIBOAWUTbL Yepe3 NocreaoBaTterbHbl NopT — HaXMuTe
«MoateepauTb», YTOBbLI COXpaHUTL HACTPOMKM U HaYaTb Nepeaady.
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5. Bluetooth
HaxmuTte kHonky «HacTtporiku» cnpaBa oT Bluetooth — nosiBuTCS akpaH HacTpoek Aans
Bluetooth — ¢ nomoLlbo BbiNagaroLWmnxX CNMCKOB HACTPONTE COOBLLEHUS!, KOTOPLIE Bbl XOTUTE
nepenaBaTb Yepe3 Bluetooth — HaxmuTe «[loaTBEpaAMTLY, YTOObI COXPAHUTL HACTPOWKU U
HayaTb nepegavy.

1z COM nogn 2600

13 ONS3-3405048 GPOBASC, b
14 =
@Bluetoath B8

Monpeees.  Bakn Chipbi® JAHHME  Bokn

NakHee HCPRP,  Bun HRC B

GPGGA. 5c GPGEV.  Bukn

GPRMC:  Bawn GPZD&  Bekn

GPGST B GPVTG  Barn

GPGSA Burn

Puc. 2.43

6. YKB paguo
HaxmuTe kHomky «HacTpownku» cnpasa oT YKB pagno — nosiButca akpaH Hactpoek YKB —
BblGepuTe dopmaT nonpaBoOK, KOTOpble Bbl XOTUTE MNepedaBaTb MO pPagMo — HaXMuTe
«lMoaTBepauTby», YTOOLI COXPaHUTL HACTPOWMKM U HaYaTb nepenadvy.

3 Blugtooth GN55-3455945 GFEGAS T,
14 VKB panen 433 5000MHzZ

DIYKB [x]
Monpaek: RTCM32

Petpaucnatop: [RTK | Buen

WiE
Bluetooth

Puc. 2.44
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2.5.6 MeHo «Hactponkn GSM-mogema»

2.5.6.1 NMNoameHo «YBegoMneHust no e-mail»

Ncnonb3yiiTe aTo nogMeHto, YTobbl BbIGpaTh, O Kakol HeLTaTHOW cuTyaummn 6yaet coobLeHo
Mo noyTe, U BBEOUTE aApec SNEKTPOHHOM NOYTbI A4S ONOBELLEHUSI.

Pwuc. 2.45

2.5.6.2 NogmeHro «HTTP», «HTTPS» n «FTP»

[aHHble nogMeHo ucnonb3yTca Ang Hactpoek noptoB HTTP, HTTPS wn cepeepa FTP
COOTBETCTBEHHO.

Brnounte HTTPS: OBKﬂ @
ma ‘ﬂ ‘ Bbikn
nonk3oBaTens:
Maponk: ‘ ‘ HTTPS nopt: |443
8 corpaurs
Puc. 2.46 Puc. 2.47

Puc. 2.48
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2.5.7 MeHwo «HacTponkm mogemoB»

Mcnonb3ynTte aTo MEHIO AN NPOBEPKM MHpopMaUum 0 mogemax, HacTponkm napameTtpos Wi-
Fi, Bluetooth, pagno n BknioYeHUs/BbIKITHOYEHMS MO3bIBHOMO CUrHana:

2.5.7.1 NMopmeHo «O6wWan nHcpopmauma»

Mcnonb3ynte aT0 nogmeHto, 4Tobbl npoepuTb nHdopmauuto o moayne Wi-Fi, mogyne
Bluetooth n pagnomogeme.

Puc. 2.49

2.5.7.2 NogmeHro «Wi-Fi», «Bluetooth» n «YKB»

[laHHble NogMeH0 MCMonb3yTCa Ans HacTporkn paboTtbl MogemorB Wi-Fi, Bluetooth n YKB
COOTBETCTBEHHO.

WiFi Bluetooth =
m s Bluetooth
COCTOAHHE NUTaKWA.  BKN BbIKn
L. Mima. GNSS3-3485948
ABTO 3anyck. (@ Brn () Bbikn MAC-agpec. 81:AC10:05:C9:A1
Pa3naya WHTepHeTa (@ BEN () Bbikn
Sﬂ P } - PIN: ‘1234
A cet” | GNSS-3485948
COXpaHUTb
Puc. 2.50 Puc. 2.51

Pwuc. 2.52
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2.5.7.3 NogmeHto IMU HacTpomnka

B AaHHOM MeHI MMeeTCs BO3MOXHOCTb BKIHOYUTL UITM OTKIIOYNTL KOMnNeHcaTop HaKrioHa, a
TakKXKe NMNoCMOTpeTb ero napamMeTpbl.

Pwuc. 2.53

2.5.8 MeHto «CnyxebHbIV pasgen»

Mcnonb3ynte 310 MEHIO AN NPOBEPKM TeKyLlen uHdopmMaumm o BcTpoeHHoM (10, 3arpysku
CUCTEMHOrO XypHarna, obHoBreHus BcTpoeHHoro N0 npuémHuka, 3arpysku nnm obHoBNeHUs
dranna KoHdpUrypaumm n peructpauumn npuémMHmka u ap.

2.5.8.1 NoameHo «UHpopmaumsa o MIMO» n «Hardware»

Mcnonb3ynTte aTn NOAMEHIO A5 NPOBEPKN TeKyLLen nHgpopmaumm o BctpoeHHoM MIMO n
npoBepkn nHopmauunm 06 o6opyaoBaHNN, BKNOYAA BEPCUIO MATEPUHCKOW MnaTbl, OCHOBHOW
nnatbl, Bepcun MIMNO OEM-nnarthbi:

Puc. 2.54 Puc. 2.55
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2.5.8.2 MogmeHo «Pann HacTpPoek»

McnonbayeTcs ana BbIrpy3ku/3arpy3ku danna KoHdurypauum ¢ HacTporkamy NpuéMHMKa

(dbopmat chavina *.cfg).

Maln HacTpoeK =

3arpysuTh hain HacTpoer. | wal =15 1ie) 100

©aiAn HacTpoek:

Puc. 2.56

2.5.8.3 NMNoameHo «CucrtemMHbIN nor» n «Monb3oBaTenbCKUM Nor»
WNcnonbaytoTca ana Bbirpy3ky nor-gpannos CUCTEMHOIO M NOMb30BaTENbCKOrO COOTBETCTBEHHO.

NMonbzosarennokmit AoT =

3arpy3uTh Nonk3.nor: | & Buirpyairrs |

CHMCTEMHbBIA nor =

Tun cMcTeMHoro nora: | Mor MO

&, BuIrpysuTs

Pwuc. 2.57

OO @

3anyck

DTENOYEHHE NHTAHKA
JABEPLIEHIE HHULIMANHIALMY
Mogknrsdewe TCP-knMEHTA
OTsniystre TCP-kNMeEHTa
Hauano 4 oCTAHOEKA 3ANMCH
3anyck FTP-knueHTa

OTnpaska onoseLUeHUs no e-mail

(& NogTeepauTs

aoaa

Craryc WiF1
Craryc Blueiooth
Craryc NTRIP 1 APIS

CacToRHME NOJKNHNEHRA GSM-uo

Pwuc. 2.58
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2.5.8.4 NogmeHro «O6HOoBRNeHne MIMO», «O6HoBNneHne MIMNO OEM-nnatbi» n
«O6HoBneHue MINO YKB»

B OaHHbIX NOAMEHI0 BbINOMHAETCA 0OHOBMeHMe ykasaHHbix MIO uepes 3arpysky dhannos
aktyansHbix MIMO.

O6HoBneHne MIMO npuémHuka

OGHoBneHua MMO =

Dafin oOHOBNEHMWA:
[ NogTeRepANTL

Puc. 2.59
lNpumeyaHue.
» ObHosrneHue MIO moxem 3aHIMb OKosio 3-4 muHym. He ebiknrovyalime rnpuéMHUK U He
omkmoyalime numaHue om cemu 00 3asepuweHusi rnpouyecca ObHOBMEHUS, 8 MPOMUBHOM
criyqae rnpuéMHUK Moxxem 6bimb 1o8pexOéH.
* [IpuémHUK nepe3aspy3umcsi rocre 3aeepuieHuss 0b6HoeneHus MO, noamomy
rnonb3o8amesnsiM HeobxodumMo Mo8MOopPHO NMOJKIHYUMBE NMPUEMHUK K KoMrbromepy Yyepe3 Wi-Fi,
a 3amem solmu Yepe3 web-6paysep, Ymobb! MpodormKumb HacmpouKy.

OobHoBneHne MMNO OEM-nnaTtbl

060HoBNEHHe MIMO OEM-nnatm =

dann o0HOEMNEHKWA:

Puc. 2.60
OoHoBneHne MIMO YKB-mogema

06HoBNEHHe MIO YKB >

®ain oOHOBNEHWA:

[ NneaTeepauTe

Puc. 2.61
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2.5.8.5 NMNogmeHo «Perncrpauusa npnémMHukKa»

WNcnonb3ayeTcs ans peructpauum npuémHuka. Beeaute kog B none «Koa permctpauumy.

CepuitHblil Homep:
JlnueH3una:

Kog permcTpaumu:

4966666

[MocToAHHaA

H2Z7b35KPCDyPsk9SNX4QLmDC

£ Pernctpauun

Puc. 2.62
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2.6 PaboTa ¢ MHepUManbLHOW CUCTEMON

Mpnémuuk PrinCe i35XR ocHalLéH BCTPOEHHOM WHepuuanbHou cuctemon IMU, koTopas
nossonsier otobpaxaTb M UCNONb30BaTb AaHHblE O HAKMOHE W OpueHTauuum npubopa B
NPOCTPaHCTBE B pEXMME «pOoBep» annapaTypon, YCTaHOBIIEHHOW Ha Bexe. PyHkumoHan
0aT4YNKOB UHEepUManbHON CUCTEMBI (aKcenepoMeTpbl, TMPOCKOMbI) 4OCTYMNEH NMOcne BKIYEeHUs
annapaTypbl 1 He UCMONb3YyeT NP BblYNCNEHNSX AaHHble 06 aNeKTPOMarHMTHOM nore.

AkTnBaums n pabota ¢ nHepumanbHon cuctemon nponssogmtcs B MO LandStar 8.

1. YcraHoBuTe coeamMHeHne Mexay KOHTPOnnepoM, ¢ ycTaHoBreHHbiM MO LandStar 8, u
npuémHukom Yepes Bluetooth nnun Wi-Fi (cm. pasa. 2.1.1 1 2.1.2).

2. lMepenante B MeHo [HacTtponku] — [Moakn.]. Beibepute yctponcTteo: PrinCe, Tun:
RTK, Yctponcteo i35XR, coeanHenne: BT nnun Wi-Fi, anteHHa PrinCe i35XR.
HaxmuTe kHonky [Moakn.], 4yTobbl BLINOMHWUTL NOAKIHOYEHME.

3. Mepengute B meHio [HacTpomnku] — [Ctunu]. Buibepute noaxoasaiumi CTUnb CbEMKM
Ans posepa, HaxmuTe kHonky [Acn.], 4Tobbl akTBNMpoBaTh BbIOPaHHbIN CTUMNb CHEMKMU.

4. TMepengute B mMeHwo [Pabota] — [Kapta] unun [Pabota] — [Cbémka], goxaouTechb

nony4yeHnss (UKCUPOBAHHOIO PELUEHUS U HaXMUTE KHOIMKY , Ans 3anycka
nHepumanbHon cuctembl. Crieqys noackaskaM Ha aKpaHe, BbINONMHUTE MHULManu3aumo
NHepLUMnanbHOW CUCTEMBI.

B npouecce CbEMKM [aHHble O HaKMOHE BEXW YYUTbIBAOTCA AN aBTOMaTUYECKOro
penyLMpoBaHNs U3MepeHnii B BEpTUKarbHOE NOSIoXKeHMe NPUEMHMKA.

lpumeyaHue. [lns cmabunbHolU pabomel UHepuuanbHOU cucmeMbl rpudepxusalimech
cnedyrouwiux pekomeHlauuu:

1. Cnedyem uHuyuanusuposame IMU Ha omkpbimol MecmHOCcmuU [10c/ie [10/1y4eHUs
hUKCUPOBAHHO20 PEUIEHUSI.

2. B npouecce uHuyuanusayuu Oepxume gexy eepmukasnbHO. 3amem rokadalme eexy 3-4
pa3sa erepéd-Haszad (c HakrmoHom okoso 30 epadycos), Ymobbi 3asepwums UHUYUAIU3ayuo
IMU. Tlpudepxusalimecb cKkopocmu rokKadugaHusi eexu, omobpaxaemol Ha aHUMUPO8aHHOU
3acmaseke 8 uHmepgelice LS. He kayalime e20 CrIULUKOM MEONIEHHO USlU CrIULWKOM 6bIcmpo.

3. B npoyecce pabomsi pekomeHOyemcs ucrionnb3oeams IMU npu komneHcayuu HakioHa eexu
He bonee 45 2padycoe Ons obecriedeHuUs nyquiell moYHocmu orpederieHuUsi KOopOuUHam.

4. Wnuyuanuzayurw IMU HeobxoOumo 6bInonHUMbL MO8MOPHO rocre repesazpysku
npuémHuUKa.

5. UHuyuanusayuro IMU Heob6x00uMO 8bINOSIHUMbL [1OBMOPHO 10CIE OMKITYEHUS pexXuma
U3MepeHUsi ¢ KoMneHcauyuel HaK/IoHa.

6. MHuyuanu3sayuro IMU Heob6xo0uMO 8bINOSTHUMb MO8MOPHO rocsie nadeHus NPUEMHUKA.

7. He HaknoHstme sexy 6onee yem Ha 130 epadycos. B npomusHom criydae nompebyemcs
rnosmopHasi uHuyuanusauus IMU.

8. MHuuyuanusayuro IMU Heobxodumo 8bInofTHUMb MO8MOPHO npu 6bICMPOM epalieHuU 8exu
(2 ob/cek u bbicmpee).
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2.7 BbIHOC TOYeK B pexume AoNosiIHeHHOW peanbHocTh (AR)

1. 3anTtu B pexxum pas3omBku Touek, nuHun nnn CAD B LandStar 8 u BuibpaTb Touky ans

BblHOCA B HaTypy.
2. Haxatb Ha nkoHky AR (Pwuc. 2.63).

Puc. 2.63

MpuémHuk PrinCe i35XR ocHalwléH 2 kamepamu (Puc.2.64):

Puc. 2.64
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3. 3anyctuTtca pexum gononiHeHHoMW peanbHocTu (AR) 1 akTuBMpyeTcs cppoHTanbLHasA
Kamepa npuémHuka. bygeT BuaHo nsobpaxeHne ¢ kamepbl 1 HaBUraums 4o Lenu Ha akpaHe
KoHTponnepa (Puc.2.65).

4. To mepe I'IpVI6]'IVI)KeHVIFI K I'IpOGKTHOVI TOYKEe aKTUBUPYETCA HUXHAA KamMepa ﬂpMéMHMKa, Ha
KOTOpOIZ 6y/:|,eT BMOHO TOYKY BbIHOCA U BUPTYyalibHOE HalriloXeHne Mmoaenn octpud Bexu (PVIC.
2.66).

Puc. 2.65 Puc. 2.66

C ucnonb3oBaHnem pexuma AR c npuémHmkom PrinCe i35XR, pa3bnBoyHble paboTbl
CTaHyT npouye 1 6bicTpee.
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2.6 PeXXum cbEéMKMU nasepom

BHumaHume! JlaszepHoe nanyyeHme otHocuTcs Kk knaccy 3R — naberante npsiMoro
nonagaHuvs B rnasa.

1. YTo6bl 3anyCTUTb PEXMM Na3epHoOn CbEMKM, Nnepenante B meHto PaboTta — Kapra, HaxxmuTte
NKOHKY BblOOpa CbEMKM B NPaBOM BEPXHEM YrIy U BbibepnTe PeXXum CbEMKM C nasepom»

Puc. 2.67
2. MNMocne Bbibopa JlazepHaa cbEMKa nosABMTCS yBegomrieHne o 6e30nacHOCTU 1 3anpoc Ha
WHUUManM3aumio nasepa — criedynte WMHCTPYKUMAM Ha 3KpaHe, npovas 6 m mnu 3 M oT

NCXOOHON TOYKM U BE€PHYBLUNCb O6paTHO On4a 3aBeplieHna nHnumnanm3audmm m obecneveHus
TOYHOCTU |/|3mepeHVu7|.

Puc. 2.68
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3. Mocne 3aBeplUEHNs WHMUMANM3aLMM Ha 3KpaHe MOSIBUTCA nasepHoe nepekpecte —
HaBEOMTE ero Ha U3MepseMyto TOUKY U HaMuTe «M3MepuTby», YTOBbl COBEPLLUUTL NasepHoe
namepeHme.

Puc. 2.69

4. Kamepa nogaepxveaeT aBTOMaTUYECKOE U PYYHOE MacluTabupoBaHue: Npu HaBeaeHnn Ha
yAanéHHyl TOYKy u3obpaxeHune yBenuyunmBaeTcsl aBTOMATMYeCKM, Mpu HeobXxoaMMOCTUN —
MacLuTab MOXXHO AOMOMHUTENBHO PErYNMPOBaTh BPYYHYHO.

5.MNpubop nogaepknBaeT ABa pPeXnma BbIMOSTHEHNS] CbEMKN:

BbicTpaa — ans onepaTuBHbIX paboT ¢ NPUEMIIEMON TOYHOCTbLIO;
Bbicokasi TOYHOCTb — 118 3a4ay, TPebyoLWmnX MakcumanbHOM TOYHOCTU U3MEPEHWIA.

[na BblbOpa pexuma HaXKMUTE Ha 3HAYOK LUECTEPEHKM B 1EBOM BEpxXHeM yrny, a
COOTBETCTBYHIOLLME 3HAYEHUSI TOYHOCTU YKa3aHbl B TEXHUYECKNX
XapaKkTepucTukax.

Puc. 2.70
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TpumeyaHue. [ns nony4yeHUsi MOYHbIX pe3yribmamos rnpudepxusalimechb credyrouux
pexkomeHOayu:

1. YemaHaenueatime paccmosiHue 0o yenu meHee 20 M, onmumaribHo — 10 M, MakcumarsHO
— 50 m;

2. Mposodume u3smepeHuss Ha ebicome He ebiwe 1500 M Had yposHem Mops U npu
oceeuwéHHocmu He bornee 50 mnoKc;

3. Y6edumecsb, ymo memriepamypa oKkpyxxarouiel cpedbl Haxooumcs e duanazoHe om —10 °C
0o +60 °C;

4. locne HasedeHuss Ha uesnb ydepxuealime 2e00€3UYECKYI0 8€Xy HENoO8UXXHO, 4Ymobbl
usbexxamso rnozpewHocmeli U3-3a KornebaHud.

5. Cnedume, 4ymobbi Y2051 HakfOHa 2e00e3udyecKkol 8exu 80 8peMs U3MepeHus Obir
MUHUMaJs1bHbIM — YPEe3MEePHbIU HaKIMOH CHUXaem moYHOCMb.
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3 YCNOBUSA TAPAHTUUHOIO OBCIY>XKUBAHUA

Cpok rapaHTMm Ha obGopyaoBaHWe cocCTaBnsieT 2 roga C AaTthl, yKa3aHHOM B TOBapHOW
HaknaaHoMN.

3aka3uuk TepsieT npaBo Ha 6ecnnatHoe rapaHTUiHoe obCnyXMBaHWE B CrieayloLwmnx cryyasx:

1.

2.

Mpy HanMuYMM crnegoB BCKPbITUS, MO0 MeXaHUYEeCKOro NoBpeXaeHNss MapKUPOBOYHbIX
Tabnuyek 1 HaKneek, crneaoB UX NepeknenBaHus;

[Mpn BHYTPEHHNX NN BHELLHUX MEXAHUYECKNX 1 ANEKTPOMEXaHNYECKNX NOBPEXOEHNSIX
o6opyaoBaHus (TPELLMHBI, CKOSbl, BMSATUHbI, B3AYTUE 3NIEMEHTOB, Creabl rapu, Konotu
nT.n.);

Mpy noBpexaeHusX, BO3HMKLLUMX B pe3ynbTaTe BO3OENCTBUSI CTUXWUM, MoXxapa,
arpeccuBHbIX Cped, BbICOKMX TemnepaTyp; a Takke, BCreacTBMe TPaHCMNOPTUPOBKU U
HenpaBUNbHOIO XpaHEeHWS;

Mpn BHeceHMM nNOObIX KOHCTPYKTUBHbLIX  M3MeHeHun, nunbo npu noTtepe
paboTtocnocobHocTM obopyaoBaHMa B pelynbTaTte BMellaTenbCTBa Nonb3oBaTens B
nporpaMmHo-annapaTHyo YacTb 060pyaoBaHUS, BXOASLLYHO B KOMMMEKT NOCTaBKM;
[Mpwn HapyLleHMX cTaHgapTa NUTaHWUs ceTu, NMBo Npu UCNonNb3oBaHUM 060OPYaAOBaHNS B
HELITaTHOM PEXUME;

Mpw noBpexaeHun obopyaoBaHUsi, BO3HMKLLIEM B NMPOLECCe YCTAHOBKM, MOHTaxa Unu
akcnnyaTtaumm. TUNWYHbIE  CriyYan HEecOOTBETCTBUS MpaBunamM MOHTaxa U
akcnnyaTtaumm obopyaoBaHusi: OTpesaHbl LITATHblE pa3bEMbl, LUTEKEPbl, U Mpo4yne
KOMMYTaLNOHHbIE KOMMOHEHTbI;

Bbixog n3 cTpos Npu 3aBblLUEHHOM HamMpsbkeHUU MUTaAHUS CBEpPX YKasaHHOro B
TEeXHMYECKOM OOKYyMEHTaLuu;

Bbixog M3 cTposi anemeHToB npubopa B pesynbTaTte rpo3sbl (3MeKTPOMarHUTHOro
nmnyrnbca);

FapaHTUHble 00s3aTenbCcTBa HE PachnpOCTPaHAOTCS Ha KOMMMEKTyWme, He
ABNsOWMEC YacTblo 00opyaooBaHUst (pelku, Bexu, LWTaTuBbl, OTpaxaTtenwu,
aKKyMynsiTOpbl, kKabenu, 3apsifHble YCTPONCTBA U pacxo4Hble MaTepuansil).
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NMPUNOXEHUA
NMPUNOXEHUE A. BbIDAYA NMEA-0183

B maHHOM npunoxeHun onucbiBatoTcs bopmatbl nogmMHoxectsa coobuweHnin NMEA-0183,
BblaaBaemble npuémHukom. Konuio onucanus ctangapta NMEA-0183 MoxHO HanTh Ha canTte
NMEA (National Marine Electronics Association) no agpecy www.nmea.org.

Koroa BkntoveHa Bblgada NMEA-0183, nogmHoxecTtBo coobueHnn NMEA-0183 moxeT ObiTb
BblBEJEHO Ha BHellHee obopygoBaHve, MOACOeAMHSeMOe K nocnegoBaTeNbHbIM nopTam
npuémnHuka. [aHHble coobweHns NMEA-0183 no3BonsoT BHELWHEMYy YCTPOWCTBY
ncnonb3oBaTb MHAOPMaLMO, COBpPaHHy0 MM 06paboTaHHy0 CMYTHUKOBbLIM reofe3nyeckum
NPUEMHMKOM.

Bce coobuwennss cootBetctBytoT dopmaty NMEA-0183 Bepcun 3.01. Bce coobuweHuns
HauMHalTCA CUMBONIOM $ 1 3aKaHYMBAKOTCS CMMBONAMM BO3BpaTa KapeTku U NepeBoa CTPOKW.
Mons AaHHbIX pasgeneHbl 3anaTton (,) U MMEIT nepemMeHHylo AnuvHy. [ycTeble nonsa Takke
pasgeneHbl 3anaTon (,), HO He cogepXaT nHdopmauuu.

OrpaHnumnTene «3B€3go4kay» (*) U KOHTPOSbHaA cyMMa crnegyoT 3a NocnegHUM NonieM JaHHbIX,
copgepxawmmest B coobeHnn NMEA-0183. KoHTpornbHas cymma BbluMCRsieTCs onepauunen
«uUcKknovatoLlee nnm» 8-6UTHbIX CMMBOSIOB COOBLLIEHMS, BKIIOYAs 3ansTble Mexay nonsamu, Ho
He Bkntovas cumeon $ 1 orpaHnunTens «*». LecTHaguatepuyHbli pesynbTaT nepeBoanTcs B
aBa cumeona ASCII (0-9, A-F). Ctapwwuii pa3psg ymcna otobpaxkaeTcsa nepsbiM.

B T1abnvue Hwxe NpuBOAUTCSA CMUCOK NOAOEPXMBAEMbIX NMPUEMHUKOM cooblieHnn NMEA u
yKasaHbl CTpaHuLbl, Ha KOTOPbIX NPUBOAMTCA NoapobHas nHopMaLms No KagoMy U3 HUX.

CoobueHue HasHaueHue

AVR Bpemsi, OTKITOHEHME OT Kypca, yron KpeHa, anvHa 6asmca
B pexume RTK

BPQ MonoxeHne 6a3oBoON CTaHUMM N MHANKATOP KayecTBa

DP AvHamnyeckoe No3nunoHnpoBaHune (pupmeHHoe
coobuieHne Fugro)

DTM MHdopmaums 06 ncxogHbIx reoge3ndeckmx garax

GBS O6HapyxeHue owmbok cnyTHukoB (nogaepxka RAIM)

GGA Bpewms, koopanHaTbl U napameTpbl onpeaeneHns
MECTOMONOXEHUA

GGK Bpemsi, koopamHaThl, TUN MECTOMOMOXEHUS n
reoMeTpuyecknn akTop

GLL MHdopmaLms 0 MECTONOMOXEHUW: onpeaeneHne

MeCTONOJI0XKEeHUA, BpeMaA onpenernieHnd MecTtornornoXxXeHna
N COCTOAHNE

GNS NHdpopmauusa o Tune pewerns MTHCC

GRS HeBsi3kn ganbHOCTEN 40 CNYTHUKOB

GSA "eomeTpuyeckue caktopbl (DOP) 1 cnncok cnyTHUKOB
GST CraTtucTtumka ownbkm onpegeneHnss MecTononoXeHns
GSV [aHHble 0 cnyTHUKax

HDT NCTUHHBIN KypC

LLQ KoopanHaTbl B Npoekumn n ka4ectBo, coobulieHne Leica
PJK KoopanHatbl B npoekummn

PJT Cwuctema koopauHaT
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RMC KoopamnHatbl, CKOpPOCTb 1 Bpemsi

ROT CkopocTb noBopoTa

VGK MHdopmauus o Bektope

VHD UHopmauus o kypce

VTG HanpasneHne nporMaeHHOro Nyt n CKOpoCTb
ZDA HeHb, mecay u rog UTC 1 yacoBom nosic

O6wasn cTpyKtypa coooLeHnmn
Kaxxgoe coobLieHne coaepxuT:

. 3Hak gonnapa «$»;

. nageHTudukartop (ID) coobweHus, coctoawmin nnbo na cumeonos GP, GL nnn GN,
npeaBapsAoLmx OyKBeHHbIN Kog (TUn) coobLweHnst, unm UupMeHHbIN naeHTMduKaTop
npounssogutens (ID), PTNL nnn PFUG;

. 3anaTyto (,);

. pasgenéHHble 3anaTbiMU NONS AaHHbIX (3aBUCUT OT TUMA COOBLLEHUS);
. CUMBOI 3BE3O0YKN «*¥;

. KOHTPONbHYO CyMMy

Hwxe npuBogutcs npumep coobleHns ¢ naeHtudgpukatopom (SGPGGA), nocne KoTopbIx
cnenytoT 13 nonen n KOHTPOnbHas cymma:
$GPGGA,172814.0,3723.46587704,N,12202.26957864,W,2,6,1.2,18.893,M,25.669,M, -
2.0,0031*4F

Monsa cooOweHnn

CoobuweHuna NMEA cogepxaT cnefytoLime nons:

LWnpoTa n gonroTa

LLnpoTa npencrasneHa B dopmate ddmm.mmmm, gonroTta npeacrasrneHa B popmarte
dddmm.mmmm, rge

ddd vinun dd — rpagycbl

mMm.mmmm — MUHYTbI U JECATUYHbIE 0NN MUHYT

HanpasneHue

HanpasneHue (ceBep, tor, BOCTOK uUnu 3anag) obosHavaetca cumonamu: N, S, E unn W.
Bpewms

MeTkn BpemeHu npeacTaBneHbl B WKane YHuBepcanbHoro KoopanHMpoBaHHOIO BpeMEHHN
(UTC) v npeacTaeneHbl B Buae hhmmss.ss, rge:

. hh —vacbl, ot 00 go 23;

. MM — MUHYThI;

. SS — CeKyHAbl;

. .SS — COTble 40NN CEKYHAbI.

Mpwn BkntoveHun Boigayum NMEA-0183, moryT BblgaBaTbCs cnegyowme coobLeHns:
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AVR

Bpems, oTKnoHeHMe OT Kypca, yrosn KpeHa, anvHa 6asuca B pexume RTK

Mpumep coobeHnss AVR 1 onvcaHmne nonen npuBeaeHo B Tabnuue Huke.
$PTNL,AVR,181059.6,+149.4688,Yaw,+0.0134,Tilt,,,60.191,3,2.5,6*00

Mone

HasHauyeHue

Bpemsi no wkane Bpemenn UTC dmkcaumm BekTopa

OTknoHeHune ot Kypce [°]

Ctpoka “Yaw”

Yron kpeHa [°]

Ctpoka “Tilt”

Peseps

Peseps

OINO|O A WIN|F

[uctaHums B meTpax

MHaunkaTop kayecTtBa

0: pelueHne He 4OCTYMHO UM HeNpaBunbHOe

1: aBTOHOMHOE MEeCTOMNOSOXeHNEe

2: RTK, nnasatoLee pellieHne

3: RTK, hukcmpoBaHHoOe pelueHune

4: kogoBbIN guddepeHumnanbHbin pexxum DGPS

10

PDOP

11

O6L1ee KONMYECTBO CMYTHUKOB, UCMOMb3YeMbIX A peLleHNs HaBUraLMoHHOM
3aga4u

BPQ

MonoxeHue 6a30BOM CTaHLUMM U NHONKATOP KayecTBa

Mpumep coobueHns BPQ n onucaHne nonen npuBegeHo B Tabnuvue HUXe.
$PTNL,BPQ,224445.06,021207,3723.09383914,N,12200.32620132,W,EHT-5.923,M,5*

Mone

Ha3HauyeHue

NaoeHtudmkatop BPQ

Bpemsa nonyyenunsa coobuieHna CMR 6a3bl (hhmmss.ss)

Hata nonyyenns coobwenna CMR 6a3bl (mmddyy)

LWvpoTa, B rpagycax n muHytax (ddmm.mmmmmmmm)

Monywapwue: ceBepHoe (N) unu toxHoe (S)

HonroTa, B rpagycax u MuHyTax (ddmm.mmmmmmmm)

Monywapwe: 3anagHoe (W) nnn soctovHoe (E)

BbiCcOTa aHTEHHbI OTHOCUTESbHO CpeiHero YpoBHS MOpbl [M]

O O|IN|O|UO|A|WIN|PF

YKkasaHue Ha MeTpbl

10

NHaukaTop kavecTBa onpeaeneHns MecTononoXeHns
0: dukcnpoBaHHOE peLleHne He JOCTYMNHO

1: GPS ¢ukcupoBaHHoe

2: AndpdpepeHumansHoe MKCMpoBaHHOE

4: RTK doukcnpoBaHHoe

5: RTK nnaBatoLlee

53




DP AnHamunyeckoe nosmumoHupoBaHue (thupmeHHoe cooblieHue Fugro)
Mprmep coobweHnst DP n onucaHme nonen npmeegeHo B Tabnumue HmMXe.
$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

MNMone HasHaueHue

1 2-x 3Ha4yHbIn koA aanHbix: GP anga GPS; GL gna IMOHACC; GN ana N'HCC.

2 Bpems UTC

3.4 LWnpoTa, B rpagycax n MuHyTax (ddmm.mmmmm) n nonywapue: ceBepHoe
(N) wnu toxHoe (S)

5.6 HonroTa, B rpagycax 1 MuHyTax (ddmm.mmmmm) n nonywapwue: 3anagHoe
(W) nnn Bocto4Hoe (E)

7 O6wee konnyecTtBo cnyTHmkoB (GPS+ITIOHACC)

8 Muaunkatop kavectea DPVOA (UKO0OA)a

9 NuoukaTop pexnma DGNSS (kak B ctaHgapte NMEA onsa $ GNS)

10 Bonblwas nonyock annunca ownbok CTaH4apTHOro OTKNOHEHME B MeTpax
(aa.a)

11 Manas nonyocb annunca owmnbok CTaHgapTHOrO OTKNOHeHne B meTpax (bb.b)

12 OpueHTnpoBka annunca owmnbok, B rpagycax

13 CpeaHekBagpaTnyeckoe 3Ha4YeHne CTaH4apTHOro OTKMOHEHUSA AanbHOCTEN,
BXOASLLMX B NPOLIECC HABMraumm

a MinamkaTop kavectBa onpeaeneH 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.html

b Onpegenenne cornacHo coobueHuntio GST "NMEA 183 Standard For Interfacing Marine

Electronic Devices" from version 2.20, dated January 1 1997 www.nmea.org/0183.htm

lMpumeyaHue. Paamep coobuweHuss DP kopoue, yem makcumarbHO ornpedenéHHas OnuHa
coobuweHus 8 82 cumeorna, daxe ¢ MUNIUMemposbiM YPOBHEM MOYHOCMU rpedcmaessieHus
wupomai/0oneomei.

DTM MHdpopmauma 06 ncxogHbix reogesnyeckux garax

CoobuweHne DTM 3agaéT mMecTHble UCXoAHble reopesmdeckue gatbl (UML) v cmelleHus
Ha4dana oTc4éTa OT UCXOOHOro Havana otcyéTta. CoobLueHne ncnonb3yeTcs Anst onpeneneHns
U, K koTopoMy NpuBA3aHO onpeneneHne MecTonosnioXeHus 1 reorpadomyeckne KoopamHaTbl
B MOCneayrLmnx nogcoobLleHnax

Mpumep coobeHnss DTM n onucaHune nonen npuBeaeHo B Tabnuue Huxe.

$GPDTM,W84,,0.0,N,0.0,W,0.0,W84*7D
Mone HasHa4yeHue
Kog nokanbHon cuctemsl koopauHat (CCC):
W84 — WGS84
W72 - WGS72
1 S85 — SGS85
P90 - NM390
999 — User defined
IHO kog I
2 Koa nogpasgeneHuns nokanbHOro Havyana otcyéra (x)
3 CwmeLleHve No wupoTe, B MUHYTaxX (X.X)
4 N/S (X)
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5 CwmelleHve no gonrote, B MUHyTax (X.X)
6 E/W (X)
7 CwmelLieHVe No BbICOTE, B MeTpax (X.X)
Kog nexogHoro Havana otcyéta (CCCO):
W84 — WGS84
8 W72 - WGS72
S85 — SGS85
P90 -390
GBS OGHapyxeHue owmnbok cnyTHMKOB (nopaepxka RAIM)

Mpumep coobweHns GBS n onncaHme nonen npmeeneHo B Tabnuvue HUXe.
$GPGBS,015509.00,-0.031,-0.186,0.219,19,0.000,-0.354,6.972*4D

MepBble ABa cumBorna nocne «$» ABnaTCS MAEHTUUKATOPOM HaBUFraLMOHHON CUCTEMBI:
GP - GPS; GL —'MTOHACC; GN —'HCC.

Mone HasHauyeHue

Bpemsi no wkane UTC onpeneneHns mectononoxeHusi (hhmmss.ss)

Oxumpaemas olnbKa no LwMpoTe 13-3a onboK nceaoaansbHOCTH, B MeTpax

Oxunpgaemasi owmbka no gonroTe 13-3a oWmbOoK NCeBaoaanbHOCTH, B MeTpax

Oxunpaemas owmbKka no BbiCOTE N3-3a OLUIMOOK NceBaoaansHOCTH, B MeTpax

Mﬂ,eHTI/ICbVIKaTOp Hanbonee BEPOATHOIro HencnpaBHOro CnyTHUKa

BeposiTHOCTb NOXXHOro 06HapyxeHus Hanbornee BEPOSATHOIO HEUCNPaBHOMO
CNyTHUKA

OueHka ownbkun, B MeTpax, Hanbonee BEPOATHOIo HencnpaBHOro CnyTHUKa

CtangapTHOE OTKITOHEHUE OLEHKWN OLLIMOKM

O O|N| O O WIN|F

NaeHTudumkatop cuctemsl

=
o

WaeHTudpumkatop curHana

GGA Bpems, KoopanHaTbl U NapamMmeTpbl onpeaerieHUss MeCTonosIoXKeHUA
Mpumep coobuweHns GGA 1 onucaHme nonen NpMBeaeHO B Tabnuvue HMxXe.
$GPGGA,172814.0,3723.46587704,N,12202.26957864,W, 2,6,1.2,18.893,M,-
25.669,M,2.0,0031*4F

Mone HasHayeHue
1 Bpems no wkane UTC onpegeneHns mectononoxeHms (hhmmss.ss)
2 LLnpoTta
Monywapwue
3 N: ceBepHoe
S: 1oXHOoe
4 HonroTa
Monywapwve
5 E: BocTO4YHOE

W: 3anagHoe

MﬂeHTM(bVIKaTOp Ka4yecTBa onpengeneHna MecTtonosnioXXeHuna

0: onpegeneHne He Npov3BeaeHO
6 1: aBTOHOMHOE onpefeneHue
2: KogoBbIN AnddepeHumanbHbii pexxum DGPS
4: RTK, dumkcmpoBaHHOe pelleHne
5: RTK, nnaBatuiee peleHune
7 OOLuee KONMYECTBO CMYTHUKOB, MCMNOMNb3YEMbIX AN peLLEHNs] HAaBUTraLMOHHOM
3agaym — o1 00 go 12
8 FeomeTpudecknin akTop yxyaweHns TodHocTu B nnaHe (HDOP)
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9 OpTomeTpmquKaﬂ BbICOTa

10 Cumeon “M”. EQUHULbI NpeacTaBnieHmns BbICOTbI - METPbI.

11 AHOManus BbICOThbI — BbICOTA reonaa Hag annmnconaom [M]

12 Cumeon “M”. EQuUHULbI NpeacTaBneHmsi aHoManum BoelCOTbl - METPbI.

13 BoapacT 3anucu o gudepeHumnansHom pexmme [cek]. MNMone nyctoe, ecnu

A depeHumarnbHble NonpaBkyM He UCMONb3YHTCS.

MoeHTudmkatop onopHom ctaHumm (B guanasoHe ot 0000 go 1023). MNMone

14
nycroe, ecnu avgdepeHLmanbHblie NonpaBku He NCMONb3YHTCS.

GGK Bpewms, KoopanHaTtbl, TUN MECTOMOJIOXXEHNA U reOMeTpuYeckum cpakrop
Mpumep coobeHns GGK n onucaHue nonen npuBe4eHo B Tabnumue HUXe.
$PTNL,GGK,172814.00,071296,3723.46587704,N,12202.26957864,W,3,06,1.7,EHT-
6.777,M*48

Mone HasHayeHune
1 Bpemsi no wkane UTC onpegeneHust mectononoxeHus (hhmmss.ss)
2 Hata
3 LLnpoTta
Monywapwve
4 N: ceBepHoe
S: 10XXHOoe
5 Jonrota
Monywapwve
6 E: BocTO4HOE

W: 3anagHoe

MﬂeHTVId)I/IKaTOp KayecTBa onpepeneHna MectonosiodKeHUA
0: onpeaeneHne He npon3seneHo

7 1 aBTOHOMHOE ornpefeneHue
2: RTK, nnaeatoLee pelieHne
3: RTK, cumkcmpoBaHHoe peLueHne
4. KogoBbIV andpdpepeHumnansbHbii pexkum DGPS
8 OO6Lwee KONMMYECTBO MUCMOSb3yeMbIX CMYTHUKOB
9 "eomeTpudecknin aktTop yxyalweHUss TOYHOCTU
10 BbicoTa Hag annuncouaom <...>
11 Cumeon “M”. nnuncouganbHas BbiCOTa U3MEpPSIETCS B METPaX.

TpumeyaHue. Pasmep coobuweHuss GGK ripesbiwaem ycmaHaesnueaembili cmaHdapmom
NMEA-0183 npeden e 80 cumsorsos.

GLL MUHdopmauma o mecTononoxeHUn: onpegenieHMe MeCcTonosiIoXXeHus,
BpeMsA onpeaeneHns MecTononoXeHUA U COCTosiHue

Mpumep coobuenns GLL n onncaHyne nonen npusegeHo B Tabnuue Huxe.
$GPGLL,3953.88008971,N,10506.75318910,W,034138.00,A,D*7A

Mone Ha3HaueHue

1 LWvpoTa B popmaTte dd mm,mmmm
Monywapwue

2 N: ceBepHoe
S: 1oXHOoe

3 Honrota B popmate dd mm,mmmm
Monywapwue

4 E: BocTO4HOE
W: 3anagHoe
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Bpems no wkane UTC onpeaeneHusa mectononoxexHus (hhmmss.ss)

MHOuKkaTop COCTOAHUS:

A: [JaHHble gonycTuMble

V: [laHHble He gonycTUMble

3HayeHue ycTaHaBnuBaeTcs B V s BCex MHOUKATOPOB pexnma, kpome A
(aBTOHOMHOE) 1 D (audppepeHumansHoe)

MHgukaTop pexuma:

A: ABTOHOMHbIV peXnM

D: OuddpepeHumansbHbii pexnm

E: Pexxum oueHkn (cymcnenune nyTtu)
M: Pexxum pyyHoro seoga

S: Pexxum mogenvpoBaHus

N: [JaHHble He gonycTUMbIE

GNS

MH¢popmaumsa o Tune pewenna NTHCC

CoobueHne GNS npegoctaBnseTt dmkecupoBaHHyto MHpopmaumio ans GPS, MMOHACC,
OyayLNX CNYTHUKOBLIX CUCTEM U KOMBUHALMM 3TUX CUCTEM

Mpumep coobweHnss GNS n onncaHne nonen NpUBeAEHO B Tabnuue HUXe.
$GNGNS,014035.00,4332.69262,S,17235.48549,E,RR,13,0.9,25.63,11.24,,*70

MepBble ABa cumBona nocne «$» ABNaTCa MAEHTMPUKATOPOM HaBUraLMOHHOW CUCTEMBI:
GP - GPS; GL —ITMOHACC; GN —I'HCC.

Mone HasHaueHue
1 Bpemsi no wkane UTC onpeneneHns mectononoxeHusi (hhmmss.ss)
2 LWnpoTta B hopmate ddmm,mmmm
Monywapune
3 N: ceBepHoe
S: 1oxHOoEe
4 Honrota B popmate dddmm,mmmm
Monywapwue
5 E: BocTouHOE
W: 3anagHoe
MugukaTtop pexuma:
OavH cnmBon (M3MEHSIETCA B 3aBUCMMOCTM OT COCTOSAHUS) — ONSA KaXK40ro
nogaepXnBaemoro co3Besans CnyTHUKOB
MepBbIn cumBon — ans GPS
BTtopon cumeon — gns NMOHACC
Mocneaytowme cumsonbl 6yayT aobaBneHbl 4ns HOBbIX CO3BE3ANMN
Kaxabli CMMBOST MOXET NpUHUMaTb OHO U3 CrieyroLmnX 3HaYEeHUN:
N = HeT peweHuns. CnyTHUKOBbIE CUCTEMbI HE MCMOMb3YOTCSA A1
onpegeneHnsa MecTonoroXeHNs1 UM peLLeHne He KOPPEKTHOE.
A = ABTOHOMHOE. PelueHue — He anddepeHumansHoe
6 D = AnddepeHumanbHoe (Bkntoyas Bce cepaucbl OmniSTAR). CnyTH1koBas
cucTemMa ucnornbayeTcs B audpdepeHumanbHOM pexume
P = ToyHoe. CnyTHMKOBas cMcTema UCMornb3yeTcs B TOYHOM PEXMME.
TouHbIN pexXMM onpegenseTcs Kak: HeT NpeaHaMepeHHOoro 3arpybnexHus
(Hanprmep, CenekTUBHbIA AOCTYM) Unu Ang onpegeneHns MecTononoXeHns
Ncnonb3yeTcs BbICOKOTOUHbIN koA (P-kon)
R = RTK (Real Time Kinematic). $ukcupoBaHHoe peLueHve
F = RTK (Real Time Kinematic). NnaBatowee pelueHvne
E = Pexum oueHkn (cumcneHve nytu)
M = Pexwum pyyHoro Beofa
S = Pexxum mogenupoBaHus
7 Obuwee KONMYECTBO UCMNOMb3yeMbIX CMYTHUKOB
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3 "eomeTpudeckuin paktop HDOP, onpeaensiemMbiin No BCeEM CNyTHUKAM,
KOTOpble UCNONb3YHTCS B BblYMCNEHNAX
9 BbicoTa aHTeHHbI Hag, reonaom [M]
10 BbicoTa reonga B MeTpax
11 BospacT auddepeHumnanbHbIX aHHbIX
12 NaoeHtudpmkaTop 6a3oBon ctaHumMm
13 WHaunkaTop HaBurawuMoHHOro cratyca
GRS HeBsA3kn ganbHOCTEN A0 CNYTHUKOB

Mpumep coobweHnss GRS n onncaHne nonen npuBedeHo B Tabnuue HUXe.
$GPGRS,220320.0,0,-0.8,-0.2,-0.1, -0.2,0.8,0.6,,,,,,,*55

MepBble ABa cumBona nocne «$» ABNATCA MOEHTUPUKATOPOM HaBUraLMOHHOW CUCTEMBI:
GP - GPS; GL —'MTOHACC; GN —'HCC.

Mone HasHavyeHue
1 Bpemsi no wkane UTC onpenenexHns mectononoxeHusi (hhmmss.ss)
Pexnm:
0: HeBA3kM Mcnonb3yoTcs AN BbIYUCIIEHWUST MECTOMOSIOXKEHMS, aHHOIO B
2 cooTBeTCTBYIOWEN cTpoke GGA

1: HeBsi3kM nepeBbIYMCIIEHbI NOCHE TOro, Kak NONoXeHne, JaBaeMoe B CTPOKE
GGA, 0ObII0 BblMMCNEHO.

HeBa3kn ganbHocTen 4o CNYTHUKOB, UCNOJ1b3yeMbIX B HaBUTALUNOHHOM
peweHnn, B MeTpax

3-14

GSA FeomeTtpuyeckue chakropbl (DOP) n cnucok cnyTHukoB

Mpumep coobuieHnss GSA u onucaHue nonen NnpMBeaeHo B Tabnuue HUXe.

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

MepBble ABa cumBona nocne «$» ABNaTCa MOeHTMPUKATOPOM HaBUraLMOHHOW CUCTEMBI:
GP - GPS; GL —'MTOHACC; GN —T'HCC.

Mone HasHa4yeHue

1 Pexum 1, M = pyyHon, A = aBTOMaTUYECKUN

5 Pexxum 2, Tn onpegeneHnsa nonoxeHus, 1 = He OCTYMHO,
2 = nnaHoBoe, 3 = Bce 3 koopauHaThbl

3 Mcesgocny4arHbin Homep MC3 (PRN) ot 01 go 32, oo 12 nepegaBaembix

4 "eomeTpudecknin paktop yxyaweHms ToyHoctn PDOP, 0.5 ... 99.9
reomeTpuyeckmin akTop yxyaLweHnsa TO4HOCTH B nnaHe - HDOP,

5
0.5...99.9

6 "eomeTpudecknin bakTop yxyaleHnsa TOMHOCTM No BbicoTe - VDOP,
0.5...99.9

7 KoHTponbHas cymma

GST CraTtucTuka oluMbKu onpegeneHnA MecTononoXxeHus

Mpumep coobeHns GST n onucaHne nonewn NnpuBeaeHo B Tabnuue Huxe.
$GPGST,172814.0,0.006,0.023,0.020,273.6,0.023,0.020,0.031*6A

MepBble ABa cumBona nocne «$» ABNaATCA MOEHTUPUKATOPOM HaBUraLMOHHON CUCTEMBI:
GP - GPS; GL —T'MTOHACC; GN —T'HCC.

Mone Ha3HaueHue

1 Bpewms no wkane UTC onpegeneHnsa mectononoxeHunss (hhmmss.ss)

> CKI1 HeBA30K NnceBAoAanbHOCTEN (BKNOYasa HEBA3KM NO hase HecyLlen BO
BpeMs nnasarowero n pukecuposaHHoro RTK pellueHuin)

3 Bonblwas nonyock annunca ownbok, 1 curma, B MeTpax.
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Manas nonyocCh arnunca owumnbok, 1 curma, B MeTpax.

HanpaeneHue 6onbLuoi nomnyocu annunca ownbku, rpagycbl oT
HanpaBneHns Ha UCTUHHbIV CeBep.

Owmnbka wupotsl, 1 curma, B MeTpax

Owwnbka gonroTel, 1 curma, B MeTpax

0N O b

Owwmbka BbIcoThI, 1 cMrma, B MeTpax

GSV

[OaHHbIe o CNyTHUKaX

B coobweHnn GSV nepeuncnaoTcs ngeHTugmkaTopbl HabnogaemMbix CNyTHUKOB, Yron Mecta
N a3nMyTbl HanNpaBfeHUs Ha HUX, a TakKe OTHOLLIEeHNEe CUrHan/lWyMm NpMHUMaeMbIX CUrHanoB.
Mpumep coobeHns GSV u onucaHme nonen NnpMBeeHO B Tabnumue HuxXe.
$GPGSV,2,1,13,02,02,213,,03,-3,000,,11,00,121,,14,13,172,05*67

Mone HasHauyeHue

1 OO0LLee KonnMyecTBo coobLLEeHUI AaHHOro TMNa B JaHHOM Onoke

2 Homep Tekyulero coobueHus B 6roke

3 O6Lee konnyecTBo HabNO4AEMbIX CMYTHUKOB

4 NaoentudmkaTtop (PRN) cnyTHuka

5 BosBblweHne cnyTHUKa, [°], 90° makcumym

6 A3MMyT HanpaBneHnsi Ha CNYTHWK, rPagycCbl OT HaNpaBneHWsi Ha cesep,
000°...359°

7 OTHoweHune curHan/wym, 00-99 ob, none nycToe Npu OTCYTCTBUM CIIEXEHUS
3a AaHHbIM CMYTHUKOM

8-11 [laHHbIE 0 BTOPOM CNyTHUKE, hopMaT aHanormyeH nonam 4-7

12-15 [laHHble 0 TpeTbeM CNyTHUKE, hopMaT aHanorn4yeH nonam 4-7

16-19 [laHHble 0 YeTBEPTOM CNyTHUKE, hopMaT aHanornm4eH nonsm 4-7

HDT MCcTUHHBIN KypC

Mpumep coobeHns HDT n onucaHne nonewn npuBeaeHo B Tabnuue Huxe.
$GPHDT,123.456,T*00

Mone HasHaueHue
1 Kypc B rpagycax
> Cumeon “T” — npM3Hak Kypca, OTCYMTbIBAEMOrO OT HanpaBrieHNs Ha UCTUHHBIN
ceBsep
LLQ KoopauHaTtbl B npoeKkuun n KayecTtBo, coobweHue Leica

Mpumep coobueHns LLQ v onncaHne nonen npmeBeaeHo B Tabnuue HUxe.
$GPLLQ,034137.00,210712,,M,,M,3,15,0.011,,M*15

Mone

HasHauyeHue

Bpewms no wkane UTC onpegeneHnsa mectononoxeHunss (hhmmss.ss)

Hata no wkane UTC onpegeneHusa mectononoxeHusa (ddmmyy)

KoopauHata Y (Ha BocTOK), B MeTpax

MeTpsbl, (prkCMpoBaHHbLIN TEKCT

KoopguHata X (Ha ceBep), B meTpax

OO |RAh|WIN|F

MeTpsbl, (prkCpoBaHHLIN TEKCT

KauvectBo GPS:

0: HeBepHoe

1: OnpegerneHo nonoxexHve

2: QudpdepeHuymansHbin pexnm DGPS
3: RTK pexum
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8 O6LLee KONMMYECTBO MUCMONb3YeMbIX CMYTHUKOB
9 KayecTBO MeCTOMNoMNoXeHus1, B MeTpax
10 BbicoTa Bbie/HWXKe reomaa, B MeTpax
11 MeTpbl, (PnKCMpOBaHHbIN TEKCT
PJK KoopauHaTbl B npoeKkuum

Mpumep coobweHns PJK n onncaHme nonen npusegeHo B Tabnmue Huxe.
$PTNL,PJK,010717.00,081796,+732646.511,N,+1731051.091,E,1,05,2.7,EHT-28.345,M*7C

Mone

HasHauyeHue

Bpems no wkane UTC onpeneneHns mectononoxeHust (hhmmss.ss)

JHaTta

KoopauHata X (ceBep), B MeTpax

HanpasneHue ocn X — Bcerga 6yaet cesepHoe (cumson “N”)

KoopauHata Y (BoCTOK), B MeTpax

OO |IWIN|F

HanpasneHue ocn Y — Bcerga 6yaet BoctoyHoe (cumson “E”)

lMpusHak TMnNa onpegerneHus MecTononoXeHus
onpeaeneHne He NponsBeaeHo

1 aBTOHOMHOE orpeferneHue

2 RTK, nnaBatoLlee pellieHme

3: RTK, cmkcnpoBaHHoe peLleHune

4 KogoBbI anddpepeHumnansHbii pexum DGPS

> Q

8

O6Lee KONMYeCTBO UCMOSb3YeMbIX CMYyTHUKOB

9

"eomeTpudecknin paktop yxyaweHust TodHoctu DOP

10

BbicoTa Hag annnconaom

11

“M”. dnnnnconganbHas BbicOTa U3MepsieTCAa B MeTpax.

lpumeyaHue. Pasmep coobuweHuss PJK npesbituaem ycmaHaegniueaemsili cmaHdapmom
NMEA-0183 npeden e 80 cumsonos.

PJT

Cuctema koopauHaTt

Mpumep coobuienuns PJT n onucaHne nonen npuBeaeHo B Tabnuue Huxe.
$PTNL,PJT,NAD83(Conus),California Zone 4 0404,*51

Mone HasHaueHue
1 HasBaHue cncTembl KOOpAMHAT (MOXET COCTOSITb M3 HECKOSTbKMX CrOB)
2 HaseaHue npoekuumn (MoXeT BKNoYaTh HECKONBbKO KOOpANHAT)

RMC KoopAauHaTbl, CKOPOCTb U BpeMs

Mpumep coobeHns RMC n onncaHue nonen npuBeneHo B Tabnuue Huxe.
$GPRMC,123519,A,4807.038,N,01131.000,E,022.4,084.4,230394,003.1, W*6A

Mone HasHa4yeHue
1 Bpems no wkane UTC onpeaeneHns MeCTONoMNoXeHus
2 MpusHak “A” — oaHHble AOCTOBEPHBI, “V” - HEAOCTOBEPHbI.
3 LnpoTta (ddmm.mmm)
Monywapwue
4 N: ceBepHoe
S: 0KHOe
5 Honrota (dddmm.mmm)
Monywapwe
6 E: BocTouHOE
W: 3anagHoe
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7 CKOpOCTb HaZ MOBEPXHOCTLIO 3eMIM, B y3nax
8 HanpasneHune BekTOopa CKOPOCTU (MCTUHHBLIN KypcC), B rpagycax
9 Hata (ddmmyy)
10 CKNoHeHne MarHUTHOM CTpenKun
11 KoHTponbHasa cymma, Bcerga Ha4ymMHaeTes ¢ *
ROT CkopocTb NnoBopoTa

Mpumep coobuweHns ROT n onucaHne nonen npuBeaeHo B Tabnuvue Huxe.
$GPROT,35.6,A*4E

Mone HasHaueHue
1 YrnoBasi CKOPOCTb MOBOPOTA, rpagyCbl/MUHYTbI, OTpULaTensHoe 3HaYeHne —
NEeBbIV MOBOPOT, NONOXUTENBHOE — NPaBbIN.
2 MpusHak “A” — gaHHble AOCTOBEPHBI, “V” - HEOOCTOBEPHbI.
VGK KoMnoHeHTbI BeKTopa

Mpumep coobweHns VGK u onucaHme nonen npMeeneHo B Tabnuvue HUXe.
$PTNL,VGK,160159.00,010997,-0000.161,00009.985,-0000.002,3,07,1,4,M*0B

Mone HasHauyeHue
1 Bpems no wkane UTC onpeneneHns mectononoxeHus (hhmmss.ss)
2 [ata B doopmate mmddyy
3 Mpoekumnsi BekTopa Ha ocb Y (BOCTOK), B MeTpax
4 Mpoekums BekTopa Ha ocb X (CeBep), B MeTpax
5 Mpoekuns BekTopa Ha ocb H (BBEPX), B MeTpax
Mpun3Hak TMna onpeaeneHns MecTononoXeHns
0: onpegeneHve He Npou3BeaeHo
6 1: aBTOHOMHOE onpefeneHue
2 RTK, nnaBatollee pelieHme
3: RTK, domkcnpoBaHHoE peLueHne
4 KodoBbI andpdepeHumnanbHbii pexum DGPS
7 Obuwee KONMMYECTBO UCMNOMb3yeMbIX CMYTHUKOB
8 "eomeTpudecknin haktop yxyaLeHUs TOYHOCTU
9 M: KOMMNOHEHTLI BEKTOPA B METpax.
\
VHD NHdopmauums o kypce

Mpumep coobweHnss VHD u onucaHne nonen npMBegeHo B Tabnuvue HUXe.
$PTNL,VHD,030556.00,093098,187.718,-22.138,-76.929,-5.015,0.033,0.006,3,07, 2.4,M*22

Mone

HasHauyeHue

Bpems no wkane UTC onpegeneHns mectononoxexHus (hhmmss.ss)

[arta B popmate mmddyy

AznmyT (A)

CkopocTb nsmeHeHus asmumyTta (AA/AT)

BepTtukanbHbin yron (V)

CkopocTb n3MeHeHus yrna septukanbHoro yrna (AV/AT)

OnuHa 6asuca (R)

OINO|O|A W|IN|F

CkopocTb nsaMmeHeHus anuHbl 6asnca (AR/AT)
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lMpusHak TMnNa onpenerneHns MecTononoXeHus
0: onpeaeneHne He NponsseaeHo

9 1 aBTOHOMHOe onpeferieHne
2: RTK, nnasatoLlee pelleHme
3: RTK, crkcnpoBaHHoe peLleHune
4. KogoBbI anddpepeHumnansHbii pexum DGPS

10 Obuwee KoNMYecTBO MCNOMb3yeMbIX CMYTHUKOB

11 PDOP

VTG HanpaBneHue nponaeHHOro NyTM U CKOPOCTb OTHOCUTESIbHO 3eMIn

Mpumep coobweHns VTG n onmucaHne nonen npuBeaeHo B Tabnuue Huxe.
$GPVTG,,T,,M,0.00,N,0.00,K*4E

Mone

HasHauyeHue

NCcTuHHBIN KypC [°]

Cumeon “T” — npM3HaK UCTUHHOTO Kypca.

MarHuTHbIN KypC [°]

Cumeon “M” — npmnsHak MarHUTHOro Kypca.

CKopoCTb B MIOCKOCTU FOPU30OHTA [y3nbl]

Cumeon “N” — npusHak eguHuUL, NpeacTaBneHnsa CKOPOCTH - yanbl.

CKOpOoCTb B MIIOCKOCTU FOPU3OHTA [KM/4]

OINO|O R W|IN|F

Cumeon “K” — npusHak eanHnL, NpeacTaBrieHnst CKOPOCTU — KM/Y.

MHgukaTop pexuma:

A: ABTOHOMHbIV peXnUM

D: OudpepeHumansHbii pexmnme
E: Pexum oueHku (cumcneHme nyTtn)
M: Pexxum pyyHoro seofa

S: Pexxum mogenvpoBaHua

N: [1aHHble He gonycTUMble

ZDA

Bpewms, narta v yacoBom nosic

Mpumep coobleHns ZDA n onncaHue nonen npuBeaeHo B Tabnuue HUxe.
$GPZDA,172809,12,07,1996,00,00*45

Mone

HasHauyeHue

Bpems no wkane UTC

[eHb mecsaua, ot 01 go 31

Mecsu, ot 01 no 12

llog

YacoBow Nosic MeCTHOro BpemeHu otHocutenbHo GMT: yackl ot 0 go 13

OO WIN|F

YacoBow Nosic MecTHOro BpemeHun otHocutensHo GMT: muHyTbl 0T 0 o 59

[nsa onpeneneHnsa 4acoBOro nosica MECTHOro BpeMeHu nonsa 5 n 6 cnegyeT ncnonb3oBaTtb
COBMeCTHO. Hanpumep, ecnu 3HadyeHue nons 5 paBHoO -5, a none 6 cooepXxnT BenuunHy +15,
TO MEeCTHOE BpeMs HacTynaeT Mo3Xe rpMHBUYCKOro Ha 5 yacoB 1 15 MUHYT.

lpumeyaHue. Tunbi ebidagaemMbix cOObWeHUU 3asucsam om mModesnu npuémMHukKa.
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dopmupyembie coobleHmna RTCM

B Tabnuue nepevncneHbl TUNbl cO0OLLEHN, opMUpyeMblE NPU BbIOOpPE KOHKPETHOM BEPCUN
npotokona RTCM. MNMogpoGHoe onucaHne coctaBa cooOLeHni NpMBOAMTCS B CTaHAapTax,

nspasaembix RTCM.

Bbi6op Tun cooOweHusn

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 Bbigaum coooLweHnm
B TaGJ'IVILI,e HWXe onncaH nepunon Bblaavun 6a30BbIM I'IpI/IéMHVIKOM KaXKgoro n3 TunoB

COo0OLLEeHNN.

Twun coobOLweHun Mepuop Bbigauun

1 Kaxgyto cekyHay

3 Ha 10-i1 cekyHae nocne nepsBoro uaMepeHus, 3atem kaxasie 10
ceK

9-3 Kaxayto cekyHay

18 Kaxayto cekyHay

19 Kaxayto cekyHay

29 Ha 5-11 cekyHOe nocne nepBoro uaMepeHusi, 3atem kaxaolie 10
CeK

23 Ha 4-i1 cekyHOe nocne nepBoro usMepeHus, 3atem kaxasie 10
ceK

2 Ha 4-i1 cekyHOe nocne nepBoro uaMepeHusi, 3atem kaxaoie 10
CeK

59-sub, 13 ?eaKS—Vl CeKyHAe nocrie nepBoro uaMepeHus, 3atem kaxasie 10

1004 Kaxagyto cekyHay

1006 Kaxable 10 cekyHA, CMeLleHne Ha 2 cekyHabl

1008 Kaxgable 10 cekyHa, cmelleHne Ha 1 cekyHay

1012 Kaxagyto cekyHay

1013 Kaxable 10 cekyHa, cmelleHne Ha 3 cekyHabl

1033 Kaxable 10 cekyHq,
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NMPUNOXEHUE 5. YCTPAHEHUE HEUCNPABHOCTEMN

B Tabnuue npuBeaeHbl HEKOTOPble BO3MOXHblE NPOGNEMbI C MPUEMHUKOM, MPUYUHBLI, WX
BbI3BaBLUMNE, a TaKkKe Cnocob peLleHnst AaHHbIX Npobnem.

OTkas

Bo3moxHasa npuynHa

Cnocob ycTpaHeHus

IMPpUEMHUK He BKIoYaeTcs

BHellHee nuTaHne cnuwKom
HU3KOE.

lMpoBepbTe 3apan BHELLHEN
GaTtapen n npegoxpaHuTenbs, ecnu
OH nmeetcs. Npn HeobxoanmocTu
3amMeHnTe H6aTapeto.

BHyTpeHHee nnTaHne
CIMULLIKOM HU3KOeE.

lMpoBepbTe 3apsan BHyTPEHHEN
Oartapew.

BHeluHee nutaHme nogaHo
HenpaBUIbHO.

lMpoBepbTe, NPaBUBHOCTL
nogcoeanHenns K pasvémy USB

I'IpOBepre, uenbl 1M 1 He NOrHyTbl
JIN KOHTAaKThbI pasbéma.

HeuncnpaeeH kabenb
NUTaHMS.

Mcnonb3ynTe gpyrow kabene.

Mcnonb3ynte MynbTUMETpP ans
TOro, YTo6bl NPOBEPUTL
ncnpaBHOCTbL kabens.

NPUEMHUK He 3anucbiBaeT
cTatuyeckme faHHble

HepoctaToyHo namaTw.

Ypanute paHee HakonneHHble
JaHHble.

MpnémHuk Habnogaet
MeHee 4-X CMyTHMKOB.

[oxautecb MOMeHTa, Koraa
nHamkaTop CnyTHUKKM Bynet
MUraTb cepusiMm He MeHee 4-x pas.

MpnémHUK He HabnogaeT
nnn He 6epet B
MCNONb30BaHME CMyTHUKN

Pexum noucka

IMPUEMHMK He noarpy3nn gaHHbIE O
cnyTHMKax, Heobxoanmo
nogoXxgaTb Nnapy MUHYT.

OtcytctByeT THCC curHan

[aHHaga cuTyaums moxeT
NPOUCXOaUTb, KOraa HeT NPsiMon
BUOVUMOCTU CMYTHUKOB UK 30HE
JEencTBuA cneymanbHomn
annapaTypbl 4ns NoAaBneHns
CMYTHUKOBOro curHana.

IMPUEMHUK He NpUHMMaeT
MONpaBK1 B PEXNME:
YKB-Posep

HenpaBunbHble yCTaHOBKM
nony4veHusa/nepeaayn
naHHbIX YKB

YcTaHoBUTE COeUHEHME C
pagunomoaemMoM NoaBuXHOro
NPUEéMHMKa U NPOBEPbLTE, YTO
pagMoMoaeM NMEET Te Xe
napameTpbl, YTO U pagnomoaem
0a30BOW CTaHLUW.

He Hakpy4yeHa pagmnoaHTeHHa

MpoBepuTb Hanu4ne n
NPaBUNbHOCTbIO COEOVMHEHUS Ha
6ase un posepe.

MPMEMHUK He NpuHUMaeT
nonpaBku B peXuMe:
NTRIP nnn APIS

OTCyTCTByeT noakKrnr4yeHne K
CeTN NHTEPHET

[MpoBepbTe ocTaTku nakeTta
Tpaduka n 6anaHc SIM-kapThbl,
OTKpounTe BGpay3ep KOHTponnepa u
npoBepbTe BO3MOXHOCTb OTKPbITUSA
pPas3fiMyHbIX CanToB.

Takke BO3MOXHO, 4TO onepaTop
orpaHuuun pasgadvy MmobunbHoro
WHTEpPHeTa Ha Balle YCTPONCTBO.

HenpaBunbHble YyCTaHOBKU
ANs npuéma aHHbIX Mo
NTRIP

B HacTporikax cTunsa nposepbTe:
1. VICTOYHMK MHTEPHETA;

2. IP agpec cepsepa;

3. MNopT cepBepa,;
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4. 3aHOBO 3arpy3unTe TOYKM
AocTyna;
5. JlorvH v napone.

HenpaBunbeHble yCTaHOBKM
Ans npuéma gaHHbix no APIS

B HacTporikax ctinsa npoBepbTe:
1. AICTOYHMK MHTEpHETa;

2. IP agpec cepsepa;

3. MNopT cepeepa;

4. CepuiiHbin HoMep 6a3oBoro
NPUEMHUKA;

basoBas cTaHUus He
nepenaéT nonpaBKu

NTRIP: lNpoBepbTe Ha canTe
nocTaBLUuKa NonpaBokK
paboTtocnocobHocTb 6a3oBow
cTaHuuu.

APIS: lNpoBepbTe Ha canTe
apis.prin.ru, nepegaet nu 6asosas
CTaHUMs NonpaBKW Ha cepBep.
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NMPUNOXEHUE B. METPOJNTIOTMYECKUE N TEXHUYECKUE

XAPAKTEPUCTUKH

MeTponormyeckme xapakTepucTUKN:
HanmmeHoBaHMe XapaKTepUCTUKM 3HayeHune
[vanasoH n3mMepeHni anvH 6a3ncos, M ot 0 go 30000

MpaHMUbI JonycKaeMon abCoMOTHOM NOrpeLLUHOCTM N3MEPEHMI
ANvH 6a31CoB B pexnmax’:
«CraTuka», «bbiCTpas craTvka», MM:

- B NNaHe +2°(2,5+0,5-:10%-L)
- M0 BbICOTE +2+(5,0+0,5-:10°%.L)
«KnHeMaTtumka» n «KuHematumka B peasnbHOM BpeMeHu (RTK)»

™, MM:

- B NNaHe +2:(8+1:10°:L)

- M0 BbICOTE +2:(15+1:10%:L)

«KnHematuka B peanbHoM BpeMeHu (RTK)» ¢ y4ETOM Hak/OHa
annapaTtypbl”’, MM:

- B nnaHe

- NO BbICOTE

+2.(8+1-10% .L+0,15.q)
+2.(15+1-10°.L)

- «KnHeMaTuka B peanbHoM BpeMeHun (RTK)» ¢ yyeTom
HaK/IOHa annapaTypbl U U3MEPEHWIN BCTPOEHHBLIM N1a3ePHbIM
[aTbHOMEPOM MpPU U3MEPEHUN PACCTOSHUS Nla3epHbIM
AaNbHOMEPOM, MM:

oT 2 A0 10 M BK/tOU.

- B NN1aHe

- NO BbICOTE

cB. 10 go 30 M BKk/tOU.

- B NNaHe

- NO BbICOTE

+2-(8+1.10 .L+0,15.0+2-R)
+2:(15+1-10°%L+2-R)

+2:(8+1.10°.L+0,15-0+5-R)
+2-(15+1-10%-L+5-R)

«AnddepeHumanbHble KOAOBbIE U3MEPEHUS» ™, MM:
- B NN1aHe
- N0 BbICOTE

+2-(250+1-105.L)
+2-(500+1-10-L)

* MNpu poBeputenbHon BeposTHocTH 0,95

annapaTypbl
L — nsamepgemMasa asivHa B MM,

** Mpw paboTe annapaTypbl B pexuMax «KnHemaTuka», «KnHematuka B peaibHOM BpeMeHU
(RTK)», «KuHemaTuka B peanbHOM BpemeHu (RTK)» C Yy4yeTOM Hak/ioHa annapaTypbl,
«AnddepeHumnanbHble KoaoBble U3MepeHus» Heobxoauma 6azoBasi CTaHUMS, MeTposiornyeckue
XapaKTEpUCTUKN KOTOPOM [AOMKHbI ObiTb HE XyXe, 4YeM METPONOrMyeckMe XapakKTepUCTUKM

a — Yron HakoHa annapaTtypsbl B rpagycax (He 6onee 60 rpaaycos)
R — pacCcTosiHMe U3MepsieMoe Nla3epHbIM Aa/lbHOMEPOM, M

TexHuyeckme xapakTepuUCTUKK:

HavMeHOBaHWe XapaKTepUCTUKM 3HayeHne
KonnyecTso KaHasnoB 1892
[nanasoH paboumx Temnepatyp, °C ot -40 no +65
HanpsixxeHne UCToYHMKa NMTaHUs NOCTOSIHHOMO Toka, B
- BHELWHero 5,0
- BHYTPEHHEro 7,2
abapuTHble pa3mepsbl (OnnHaxLvpuHaxBbeicoTa), MM, He 6onee 133 x 133 x 85
Macca, r, He bonee 800
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NMPUNOXEHUE I KOMIMJEKT MOCTABKU

HanmeHoBaHue O603HauveHne | Konnuectso
AnnapaTtypa reogesunyeckas CryTHMKOBas PrinCe i35XR 1 wr.
Kabenb nHTepdencHbii USB[A]-USBI[C] - 1 wr.
3apsaHOe YCTPOMCTBO - 1 wr.
PaanoaHTeHHa SMA (male) - 1 wr.
PyneTtka 3 meTpa* - 1 wr.
MNporpamMmMHoe obecneyeHme LandStar* - 1 wr.
Bexa 2.2 meTpa* - 1 wr.
KoHTponnep PrinCe HCE600* - 1 wr.
MNporpamMmHoe obecneyeHne CHC Geomatics Office 2* - 1 wr.
MnactuHa ans naMepeHust BblCOTbl NPUEMHMKA* - 1 wr.
PyKoBOACTBO MO 3KCnyaTaumm - 1 wr.

*MNo 3aka3y notpebutens
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