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AHHOTaUuSA

[aHHbI  [OKYMEHT npeAHa3HayeH Ans Nonb3oBaTeneid  MHorokaHanbHoro [JIOHACC/GPS

npuemHoro yctporictea leoC-1 n cogepxut obuiee onucaHuwe, TEXHUYECKME XapPaKTEPUCTUKU U

npasuna akcnayatTaunm, TPAHCNOPTUPOBAHNA U XPaHEHUA.

[OKYMEHT COCTOUT M3 LIECTU [NaB U TPEX NPUNOMNKEHUI CIeAYIOLEro COAEPIKAHUA:

[naga 1: CNUCOK MCNONb3YEeMbIX COKPALLEHUN

[naga 2: onMcaHue NpmemHuKa u ero paboTbl

[naBa 3:MCcNoNb30BaHUA NPUEMHUKA NO Ha3HaYeHUo

[naga 4: npaBuaa TEXHUYECKOTo 06CNYKMBAHMA NPUEMHMKA
[naBa 5: TEKYLWMA PEMOHT NPUEMHMKA

[naBa 6: yKasaHWA Mo TPaHCNOPTUPOBAHUIO N XPAHEHWUIO

MNpunoxeHue A: onncaHune 6MHapHOI'O NPOTOKONa

MpunoxeHue B: onncaHne NMEA npoToKona

MNpunoxkeHue C: KpaTKoe onncaHune naatbl KOMMYyTaLUNKU
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1. [lepeyvyeHb NPUHATLIX COKPaLLEeHUN

Huxe npmuBeneH nepeveHb NPUHATLIX COKPALLEHWUI:

AC: ANbMaHax CUCTEMBI

bLLB: 6opTOBanA LWKaNa BpEeMEeHM

KA: KOCMMYECKM annapaT

KHC: KOCMMYECKaAa HaBUraumMoHHaa cuctema
KX: Kog XaMMUHra

H3: HaBUIALLMOHHAA 3a4a4a

or: ONOpPHbIN reHepaTop

o3y: onepaTMBHOE 3aNOMMHAtOLLLEE YCTPOMUCTBO
nK: NepCcoHanbHbI KOMMbIOTEP

no: nporpammHoe obecneyeHue

nT: NMOHUXXEHHOM TOYHOCTH

CC3: CXema CNeXeHUA 3a 3aePrKKon

CLUB: CUCTEMHaA LWKana BpemeHun

dANY: $a3oBan aBTONOACTPOMKA YaCTOThl
LLUB: LWKaNa BpemeHu

M. ademepunaHaa nHpopmauma
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>.Onucanue n padora

2.1. HasHauyeHue

MpuemHoe yctpoiicteo KHC [NTOHACC/GPS leoC-1 (aanee no TeKCTy — NPUEMHMK) npeaHa3HaYeHo
ANA BbIYUCNEHUA TEKYLLMX KOOPAMHAT U CKOpPOCTM obbekTa B peasbHOM MmacwTabe BpemeHu B
aBTOHOMHOM pexume, GOPMMPOBAHUA CEKYHOHOW METKM BpemeHM U obmeHa C BHEeWHUM

obopyaoBaHMem no nocaegosatenbHbiM noptam RS232 n USB.

MpUHUMN  [EeWCTBMA NPUEMHMKA OCHOBaH Ha MapannenbHom npueme u o0b6paboTke 24-mA
NU3MepUTeNIbHbIMM KaHanamu curHanos HasuraunMoHHbix KA KHC IJTOHACC B yacToTHOM AnanasoHe
L1 (NT-koa) n GPS Ha uacToTe L1 (C/A koga).

2.2. KOMNNeKT noctaBku

KomnneKT nocTaBKM BKAOYaeT B ceba cneayolme KOMNOHEHTbI:
1. TMnata npuemHuka leoC-1
2. Mnata KOMMyTaUMK ansa NoaKAtoYeHua npuemHnka lreoC-1 K MK (no 3anpocy)

3. [JdemoHcTpaumoHHoe MO ans MK GeoSDemo®;, moxeT 6bITb NOAYyYEHO C calTa
npoussoautena http://geostar-navigation.com

4. PyKoBOACTBO NOANb3oBaTena nporpammbl GeoSDemo®; moxeT OblTb NosyvyeHO € caiTa
npoussogutens http://geostar-navigation.com

5. PyKoBOACTBO MO 3KCM/yaTaLUMM Ha MNPUEMHUK; MOMKeT 6biTb Moay4eHo C caiTa
npoussoautena http://geostar-navigation.com

6. TexHuyecKue ycnosus (no 3anpocy)
7. AHTeHHa [JTOHACC/GPS (no 3anpocy)
8. TlapaHTUIHbIN TanoH

9. NacnoprT (no 3anpocy)

2.3. BapnaHTbl McnonHeHus

MPUeMHUK NOCTaBNAAETCA B PA3/IMYHbIX AanNnapaTHbIX KOHOUTYPAUUAX, PA3MYAIOLWMXCA CNeayoWwmmm
OYHKUMAMM:
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1. Pe3epBHas 6aTapen: BHYTPeHHAA (BapnaHT ucnonHeHus «A») unm sHewHaa (BapmnaHt
ncnosHeHna «B»)

2. KoMMyHUKaLMOHHbIe NOPTbl NpuemHuKa: USB+RS232 (BapuaHT ncnonHenma «C») nam
2xRS232 (BapuaHT ucnonHeHus «D»)

3. Temn BblAaun BbIXOAHbIX AaHHbIX: 11U (BapuaHT ncnonHenua «E») unum 5y, (BapmaHt

ncnonHeHus «F»).

KoHKpeTHasa annapaTHaa KoHPurypauma popmupyeTtcsa Kak KOMOMHaLMA cneayowmx BapmaHToB

NCNONMHEeHUA: «A» unm «B» - «C» nnum «D» - «E» nnm «F».

Onsa BapuaHTa McnonHeHua «A» Ha naaTe NPUMEMHMKa yCTaHaBAMBaeTCA COOCTBEHHAA pe3epBHas
b6ataped. [lna BapuaHTa ucnonHeHuns «B» nNpuMemMHUK He MMeeT BCTPOEHHOM pe3epBHOM GaTapew.
MpeanonaraeTca, YTO BHELWHAA pe3epBHan 6aTapes yctaHOBAeHA B 060pyf0BaHUM NONb30BATENA U
ee HanpAXKeHue 3aBeeHO Ha BbIXOAHOW pPasbeM NpUEeMHUKa.

MpuemMHuUK B BapnaHte ncnonHeHna «C» umeeT BCTPOEHHbIN KoHTponaep USB. B atom cayvae Mopt
#0 npuemHuka — USB, a Mopt #1 — RS232. Heobxoanmo nomHUTb, 4TO KOoHTpoanep USB Tpebyet
nogaym Ha MPUEMHUK [OOMOAHUTENbHOro HanpaxeHua nutaHuAa 5B. MpuemHuKk B BapuaHTe
ncnonHeHmna «D» He nmeeT BCTPOEHHOro KoHTponnepa USB. B sTom cnyyae ob6a nopta npuemHuKa
(v MopT #0, n NopT #1) — RS232, M NogaBaTb Ha NPUEMHUK AOMNONHUTE/IbHOE HAMPAMXKEHUE NUTAHUA
5B He TpebyeTcs.

Ona npuemHuKka B BapuaHTe wucnonHeHuma «E» Temn Bbl4ayM BbIXOAHbLIX AAHHbIX YCTAHOBAEH
paBHbiMm 1ly,. [AnAa npuemHuMKa B BapnaHte ncnonHeHma «F» temn BblAa4ym BbIXOAHbIX AaHHbIX MOXET
ObITb YCTaHOB/EH KaK 1, TaK 1 5Mu.

lMepeyncneHHble Bbllle BapuWaHTbl  UCNOAHEHMA  GOPMUPYIOT  KOHKPETHYI  annapaTHylo
KOHOUIrypaLmio NpMEMHMKA, KOTOpasa 3anucbiBaeTcsa cneayowmm obpasom: Hanpumep, NPUEMHUK
leoC-1-A-C-F. Bce BO3MOXHble KOHPUTYpaLIMM NPUEMHUKa NnpuBeaeHbl B Tabauue 1.

Tabnnua 1. MNepeyeHb annapaTHbIX KOHPUTYpPaLMIA NPUEMHMKA

Monvdmauns

leoC-1-A-C-E BHyTpeHHss pe3epBHas 6atapes, ¢ USB, 1My
leoC-1-B-C-E BHelwwHss pesepBHas 6atapes, ¢ USB, 17y
leoC-1-A-D-E BHyTpeHHss pe3epBHas 6atapes, 6e3 USB, 1My
leoC-1-B-D-E BHewHss pesepsHas baTapes, 6e3 USB, 1y,
l'eoC-1-A-C-F BHyTpeHHsst pe3epBHas 6atapes, ¢ USB, 5y
l'eoC-1-B-C-F BHewHss pesepsHas b6aTapes, ¢ USB, 5y
leoC-1-A-D-F BHyTpeHHss pe3epBHas 6atapes, 6e3 USB, 5y
leoC-1-B-D-F BHelwHss pesepsHas 6atapes, 6e3 USB, 5y,
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2.4. TEXHNYECKMe XapaKTePUCTUKM

TexHMYecKne XxapaKTepPUCTUKN NPUEMHUKA NpuBeaeHbl B Tabaunue 2.

Tabnnua 2. OCHOBHble TeXHMYECKME XapaKkTepucTukm leoC-1

MapameTp

3HayeHue

MpumeyaHus
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lNpumeyaHus:

1.

NP LN

Mpwn ypoBHAX cMrHanos He meHee -13046m, HDOP<2, VDOP<3

Mpwn ypoBHAX cMrHanos He meHee -130abm, GPS+IJTOHACC

[Ona BapuaHTta ucnonHeHms «F»

Mpu ypoBHAX CUTHANOB He meHee -125a6m

B 3aBmcmmocTtun ot BapuaHTta ncnonHernmna «C» nam «D»

[na BapmaHTta ucnonHenma «C»

[na BapmaHTa ucnonHeHuma «B»

Mpn makcumanbHOM HanpsaxeHun 3,45B notpebnsemas MoWHOCTb coctasaseT 550MBT gns BapuaHTa
ncnonHenma «F» n 500mBT gna BapnaHTta ncnonHeHna «E»

[na Bcex BapnaHTOB UCMONHEHUA, Kpome «Ax». [1na BapmaHTa ucnonHeHuns «A» - ot muHyc 20 go natoc 60°C.

2.5. CoeguHuTenu

2.5.1 AHTeHHbIN coeaAnHUTEeNb

[Ons noagKNo4YeHMa aHTEHHbI Ha NaaTe NPMEMHUKa YCTaHOB/MEeH KpaesBol BY pasbem, po3eTKa Tvna
MMCX End Launch Jack (Hanp., MMCX-J-P-H-ST-EM1, SAMTEC). CooTBeTCTBEHHO, aHTEHHbIN Kabenb
JONXeH 3aKkaH4MBaTbCcA BUAKon MMCX.

2.5.2 BbixogHou HY coeanHutennb

BbixogHot HY coegmHuTensb npeactaBnset coboi ABYXPAAHYIO 14-TM KOHTAKTHYIO BWJIKY C LLIArom

2,0mm (Hanp., TMM-107-02, SAMTEC). Pa3BoaKa pa3bema npuseaeHa B Tabauue 3.

Tabnuvua 3. KOHTaKTbl BbIXOAHOMO pasbema

Home
P Tun CurHan
KOHTaKTa
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10 Bbixop 1PPS CekyHaHast MeTKka BpeMeHM
11 Bxon ON/OFF BkntoueHwve/BbIKNIOYEHNE
12 GND Obwwi (kopnyc)

13 Bxon +3.3V OcHoBHoe nuTaHue 3,3B
14 Bxog VBAT BHelUHee pe3epBHOe NUTaHMe

Pa3BoAKa BbIXOAHOro pasbema (CO CTOPOHbI KOHTAKTOB) NpMBeaeHa Ha Puc.l.

\

2,0mm

2,0mm

=2
o O

=
N

...?T.

iN
w
N
I

O

Puc. 1. PasBoaka BbixogHoro HY4 coegmnHutensa

OnucaHue cnrHanos npmnBegeHoO HUNXe.

OcHoBHOEe NUTaHMe NpueMHuKa 3,3B. Paboumnii AnanasoH HanpaxKeHua

+3.3V: nutaHua: ot 3,15B o 3,45B

MutaHue 5,0B USB KoHTponepa npuemHuka. Pabounii gnanasoH
+5V_USB: HanpaXeHuAa nutanua: ot 4,75B oo 5,25B. Ucnonb3ayeTca TONbKO ANA
BapuaHTa ncnonHeHua «C»

HanpsaxeHune nuTaHWA BHeWHen pe3epBHOMN HaTapeun. Pabounii
VBAT: AmanasoH: ot 2,0B go 3,6B. Mcnonb3yeTca Tonbko gna BapuaHTta
NCNONHEHMA «B»

YnpasneHue BKAOYEHNEM/BbIKAOYEHUEM NPUEMHMKA. Jlor. «0»
ON/OFF: BbIK/OYAET NPMEMHMUK, NOT. «1» — BKAKOUYaeT. B npneMHumKe curHan
NPUTAHYT K 3emie yepes pesnctop 10KOm

CurHanbl USB nHTtepdenca. Mcnonbsytotca TonbKo ana BapmnaHta

USBDM, USBDP:
ncnonHeHusa «C»

MpuHMMmaemble gaHHble nocnegoBaTenbHblx MNoptos #0 1 #1,
Rx0, Rx1: COOTBETCTBEHHO. YpoBeHb curHanos: LVTTL (ot 0 go 3,3B). lna BapuarTa
ncnonHeHms «C» curHan Rx0 He ncnonbsyetca

%0, Tx1: MNepenaBaemble gaHHble NocienoBaTenbHbix MopTtos #0 1 #1,
cooTBeTCcTBeHHO. YpoBeHb: LVTTL (ot 0 o 3,3B). lna BapuaHTa
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ncnonHeHma «C» curHan Tx0 He ncnonb3yeTcAa

CeKyHAHasa meTKa BpemeHU. YposeHb: LVTTL. BbIXogHOM TOK Harpysku:
1PPS: He 6onee 2MA. OTKAOUYEeHWe/pa3peLleHne Bblaaun, ANUTENbHOCTb,
NONAPHOCTb U CABUT Nporpammupyrotes (n.2.7)

2.6. [IUTaHMe

MuTaHWe NpuemHMKa NpPou3BOAUTCA CTabmamamMpoBaHHbIM HanpaxeHnem 3,3B+5%, nogaBaembim
Ha KOHT. 13 BbIXxogHOro coegmHutena. JonycTumblii ypoBeHb nNynbcauui — 50mMB nuk-nuk. AnA
yrnpasBaeHua BKAOYeHMeM ucnonb3yetca curdHan ON/OFF (kowT. 11): nor. «1» (ot 2,4B po
HanpAXeHWs NUTaHMA) BKAKOYAET NPpUEeMHUK, nor. «0» (yposeHb oT 0 ao 0,4B) — BbikAtoyaerT.

Ona Bapuanta ucnonHeHua «C» (¢ USB) Ha npuemHUK HeobxoaMmo nodatb AOMNONHUTENbHO
HanpaxeHune 5,0Bx5% ana nutaHuA BCTPOEHHOro KoHTpoanepa USB. B NnpoTMBHOM Cayyae CBA3b C
npuemHunkom no nopty USB 6yaet HeBOo3mMOKHaA. TunoBom Tok notpebneHna no uenm 5B — 15mA.

Omcymcmeue Ha npuemMHuKe HanpaxeHus numaHusa USB uimepdgelica 5,0B moxcem
npusodume K HecmabusbHolU pabome nNpuUemMHUKA, 8 YGCMHOCMU, K OMCymcmauto
gbida4u coobweHuli no [lMopmy #1. [Ana npasuncHol pabomesl npueMHUKa 8
BapuaHme ucnonHeHua «C», 0axce ecau USB nopm He ucnonb3yemcs, Ha KOHM. 2
8bIX0OOH020 paszvbema 0b6a3amesibHO 00AXHO bbimb MOGAHO HarnpaxceHue 5,08.

Ona obecneyeHna paboTbl NPUEMHUKA B TEMNIOM W ropavyem cTapte B BapuaHTe McnosHeHUA «A»
yCTaHaB/MBaeTcA cobCTBeHHaA nepesapsaKaemas pe3epBHas baTapeda eMKocTbio 5MAY, emKocTb
KoTopoli obecrneymBaeT NPUBAM3UTENBHO 2 HeAenu COXpaHeHMs MnapameTPoB MPUEMHUKa Mnpu
OTCYTCTBMM OCHOBHOFO NMUTaHMA. ECNM eMKoCTM BCTpoeHHOW 6aTapen HegoCTaTOMHO, MOXKeT ObiTb
MCNONb30BaHA BHeWHAA Oatapea 6onbwen emKocTM (anA BapuwaHTa UCNONAHEHUA «Byx,
noAKntodaeTca K KoHT. 14). JonycTMMbIA AMana3oH HanpaXeHusa BHellHel 6atapeun — oT 2,0 Ao
3,6B. TunoBo ToK noTpebneHna no atoi uenm — 10mKA. CnegyeT NOMHUTb, YTO MCNONAb30OBaHME
BHYTPEeHHel 6aTapeuM ymeHbllaeT AManasoH paboumx TemnepaTyp NPUEeMHWKa: ans BapuaHTa
ncnonHeHms «B» oH coctasnaeT oT muHyc 20 go natoc 60°C.

2.7. CeKYHJJ,Haﬂ MeTKa BPpeMeHU

MpueMHUK GopMUPYET CEKYHAHYIO METKY BPpEeMEHW, BblgaBaeMyto Ha KOHT. 10 BbIXO4HOrO pa3bema.
CeKyHAHas MeTKa BpemMeHU npeacraBaseT coboi mmnynbc, Maywmui ¢ Temnom 1 pas B cekyHay, co
cnenyroWwMMmM napameTpamm, NporpaMmmnpyembiMmn Yepes 6MHapHbI NPOTOKoA (nakeT «0x4C»):

e 1PPS BbiaaeTtca/1PPS He BblgaeTcs
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e lllkana BpemeHu, c KOTopoi cuHxpoHmnsuposaH 1PPS: GPS, MOHACC, UTC(USNO), UTC(SU)

e [loNApHOCTb: NONOXKMUTENbHAA UM OTPULATeNbHas. B nepBom cnyyae BbiIGpaHHOM WKane
BPEMEHM COOTBETCTBYET NONOMKUTENbHbIN GPOHT MMNynbca (Nnepexos n3 «0» B «1»); BO
BTOPOM C/ly4ae — oTpULATENbHbIN GPOHT MMNynbca (nepexod n3 «1» B «0»)

e [1nnTenbHOCTb: AnanasoH ot 10mKc 4o 2mc.

Kpome TOro, pAaHHbIA MaKeT MpenocTaBAseT BO3MOXHOCTb CABMra METKM BpPEeMeHM Ha
bUKCMpOBaHHYIO 3a4€epKKy B npeaenax timc.

YpoBeHb curHana — LVTTL. lonycTumblit TOK Harpysku — He 6onee 2mA.

2.8. KOMMYHVIKaLIMOHHbIe NnopThbl

MpMeMHUK MMeeT ABa KOMMYHMKAUMOHHbIX NOpTa ANA OpraHus3auMm obmeHa C BHEWHUMMU
yctponcteamu — Mopt #0 1 NopT #1. NopT #1 — Bceraa RS232. MNopt #0 mokeT 6bITb USB B BapuaHTe
ncnonHeHmna «C» n RS232 — B BapuaHte ncnonHenms «D».

USB cootseTctByeT cneundpuKkaumm USB2.0 n obecneumsaetr obmeH Ha ckopoctu 12M6éwuTt/c (Full
speed). 0O6a nopta RS232 - co creaylOWMMKU NPOrPaMMUPYyEMbIMKU  NapameTpamu
(nporpammupytotTca MHAMBMAYANbHO ANS KaXKAOro nopTa 4epe3 OMHApPHbIM MNPOTOKOA, MaKeT
«0x41»):

e CKkopocTb npuema/nepeaauun, 6ut/c: 4800, 9600, 19200, 38400, 57600, 115200
e KosunyecTtso ctonosbiX 6UT: 1 nnum 2

e bBuUT yeTHOCTU: He dopmupyeTca, GopMUPYETCA KaK BUT YeTHOCTM, bopmMMpyeTca Kak buT
HeyeTHoCTH, Bceraa «0», Bcerga «1»

Mo ymonyaHuio napameTpbl 06oumx noptoB RS232: ckopoctb 115200, 2 cTONoOBbIX, OBUT YETHOCTU He
dopmupyeTtca.

YpoBeHb curHanos — LVTTL. JonycTMmbIA TOK Harpysku ans curHanos nepegaydm Tx0, Tx1 — He 6onee
2MmA.

2.9. TPeOOBAHUA K aHTEHHE

MpUeMHUK nNpegHasHayeH Ana paboTbl C aKTUBHOM aHTeHHOM, obecneymBatoLLel AONONHUTENbHOE
ycunenue B guanasoHe 10..35ab. JononHutenbHoe ycuaeHue onpeaenserca Kak KoapouumeHT
YCUNEHMA aHTEHHbl MUHYC NOTEPU B aHTEHHOM Kabene. [oTepu B Kabene 3aBMCAT OT €ro TMna u
ONVHbI. B 0bwem cnyyae, 4em Tonle Kabenb, Tem MeHbluee yae/bHOe 3aTyXxaHWe OH MMeeT.
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MuTaHMe aHTeHHbl NPOM3BOAMTCA Yepe3 LEeHTPaNbHbIM KOHTAKT BY pasbema npuvemHUKa.
HanpsaxeHne nNWTaHWA aHTEHHbl PAaBHO OCHOBHOMY HaMpPAXEHWI0 NUTaHMA npuemHuka 3,3B.
MaKCcMManbHbIN TOK, OTAaBaeMbli MPUEMHUKOM B aHTEHHY, - He 6onee 100mA. MNpu npesblleHUn
3TOro nopora (BKAKOYas KOPOTKOE 3aMblKaHMe) MPUEMHUK He BbIXOAMUT M3 CTPOA, TaK Kak
CcpabaTtbiBaeT cxema BCTPOEHHOM 3alWmTbl. A BOCCTaHOBAEHUS PaboTOCNOCOOHOCTM NPUEMHMKa
nocne neperpyskn HeoH6XoANMMO YCTPAHUTb NPUYMHDI, BbI3BaBLUME NEPErpysKy.

2.10. [lopaepxmBaeMble UH(OOPMALIMOHHbIE NPOTOKONbI

O6MmeH C NpPUeMHMKOM MPou3BOAMTCA NO ABYM WMHPOPMALMOHHbIM MPOTOKONAAM: BMHAPHOMY U
NMEA. OnucaHne 6uHapHOro npoTokona npuseaeHo B [punoxkeHun A, NMEA npoTtokosna — B

MpunoxkeHuu B. flaHHble B 060MX NPOTOKONAX BblAAOTCA NPUEMHUKOM OAHOBPEMEHHO, KaXKabll No

CBOEMY KOMMYHUKaLMOHHOMY nopTy. Mo ymonyaHuto, no MopTy #0 BblaatoTca AaHHble GMHApHOro
npoTtokona, no MopTy #1 — NMEA. Ucnonb3ysa coOTBETCTBYIOLWYIO KOMaHAy BUMHapHOro npoToKosa
(naker «0x46»), MOXHO nepenpucBounTb MHPOPMALMOHHbIE NPOTOKObI apyrmm
KOMMYHWKALMOHHbIM MOpTam, Tak 4To BMHapHbIA npoTokon 6yaeT Bblaasatbca no lopty #1, a
NMEA — no Moprty #0.

Xomsa uHmepgelic USB umeem 8bICOKYIO npPoOMnycKHyO CcrnocobHocms, OH He
ucrnonb3yemcsa 044 00HospemMeHHol nepedayu buHapHbix u NMEA coobweHudl.

BUHapHbIM NPOTOKON NpeaocTaBAAeT MO/Ab30BaTeN0 PACLIMPEHHbIA HAabop BbIXOAHbLIX AAHHbIX,
BK/IIOYAA «CbIPYIO» U3MEPUTENbHYI0 MHbOPMAUMIO, anbMaHaxu 1 apemepuabl. Kpome Toro, yepes
Hero npou3sBoguTcA (GOPMMPOBAHME YCTAHOBOK, 3aMpOCOB HA Bbl4adyy [AaHHbIX, KOMaHA,
ynpasneHua, a Takke obHoBneHue BcTpoeHHoro MO npuemHumKa. MpoToKkon BKAtoYaeT B ceba Kak
BXOA4Hble, TaK N BbIXOAHble CO0bWeHUA. YnpasaeHne pexxmmamm paboTbl NpMeMHMKa NPoM3BoaUTCA
TO/IbKO N0 BUHAapHOMY NPOTOKOAY.

BbixoaHble cooblieHna (NakeTbl) AeNATCA HA caeayoLme rpynnbl:
1. Maketbl 0x00...0x3F: 6e33anpocHble (T.e. bopmMpyeMble aBTOMATHUUYECKN)
2. [MakeTtbl 0x40...0x7F: oTBETbI HAa YCTaHOBKMU
3. MakeTtbl 0x80...0xBF: oTBETHI Ha 3anpochl
4. Taketbl 0xCO...0xFF: oTBETbI Ha KOMaHAPbI

Yactb 6e33anpocHbix NAKeToB ABAAETCA OTAALO0YHbIMM  AaHHbIMM  (nakeTbl 0x0...0xF), He
AOCTYNHbIMK nonb3osaTento. Maketbl 0x00...0x1F ABAAIOTCA MacKMpyembiMK, TO eCTb MOryT 6bITb
OTK/OYEHbI HanoxeHnem macku (naket «0x4F»). Mo ymonyaHuio Bce 6e3anpoccHble MacKkMpyemble
nakeTbl He BblaatoTca. MakeTbl 0x20...0x3F ABNAOTCA HEMaCKMpyemMbiMKM, TO €CTb He MOryT 6biTb
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OTK/oYeHbl. OTBETbl Ha YCTaHOBKM, 3anNpocbl U KOMaHAbl GOPMUPYIOTCA MPUEMHUKOM B OTBET Ha
COOTBETCTBYHOLLNE BXOAHbIE COObLEHNA. BbixoaHble coobueHnn ceeaeHbl B Tabnuuy 4.

Tabnunua 4. CnUCOK BbIXOAHbIX COObLEHUIA

Homep naketa Maket (coobeHne)
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lMpumeyaHuA:
1. He poctynHo nosnb3oBaTento
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CocTaB BXoAHbIX coobueHuni (cm. Tabauuy 5):
1. Maketbl 0x00...0x3F: He ncnonbsytoTcA
2. MakeTtbl 0x40...0x7F: ycTaHOBKM
3. TMaketbl 0x80...0xBF: 3anpochbl
4. [laketbl 0xCO...0xFF: komaHAabl

Tabnunua 5. CNMCcoK BXOAHbIX COOBLEHMI

Homep naketa Maket (coobeHue)
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1. He goctynHo nonb3oBaTtento

B NMEA npoTtokone ¢popMUpyoTCa CeMb CTaHAAPTHbIX BbIXOAHbIX coobueHnin: GGA, GLL, GSA, GSV,

RMC, VTG, ZDA. CoobuweHua opmupytoTca B cOOTBETCTBUM co cTaHaapTom NMEA 0183 v3.01 (no

npeambyne cM. 3amevyaHue HuKe). HecTaHOapTHbIX coobuweHuii He npegycmoTpeHo. Kaxkpoe
coobuieHne MoXKeT HbiTb 3aMaCKMPOBAHO (BbIK/HOYEHO) NyTEM BblAa4yM COOTBETCTBYHOLLEN KOMAHAbI
B 6BMHapHOM npoToKkone (nakeT «0x4E»). Mo ymonyaHuto, GGA, GSA, GSV, RMC Bbigatotca, a GLL,

VTG, ZDA He BblgatoTca. TakkKe yYepe3 AaHHbl OMHapHbIM NakeT npeambyna COOOLLEHNIN MOXKET
6bITb 3agaHa nMbo B cooTBeTCcTBMM cO cTaHgapTom v3.01 («GP», «GN», «GL» B 3aBMCMMOCTU OT
NCNONb3yeMoW CNYyTHUKOBOM cuctembl) 1Mbo Bcerga «GP».

Mpu eblbope 8 Kavyecmee npeambynsl ecezda «GP» cmpykmypa u ¢opmam
coobweHuli ocmatomca 8 coomsemcmauu co cmaHoapmom v3.01.

Since RS232 channel has limited data throughput there are some limitations of NMEA output
depending on output data rate and bit rate. B Tabauue 6 npnBeaeHoO COOTBETCTBME TEMNA BblAauM,
CKopocTK obmeHa n ob6bema BblgaBaembix NMEA coobuieHui.
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Tabnunua 6. Temn Bblgaum NMEA coobLieHnit B 3aBUCMMOCTM OT CKOpOoCcTH obmeHa RS232

CkopocTb
outlc

’ GGA

2.11. HacTpounku BctpoeHHoro N0

BcTpoeHHoe MO npuMemHUKa MMEET pAL HaCTPOEK, AOCTYMNHbIX NONb30BATENIO AR YCTAHOBKM Yepes
6UHapPHbIV NPOTOKOA. MepeyeHb HACTPOEK U MX 3aBOACKMX (MO YMONYaHMIO) 3HAYEHWNI NPUBEAEH B
Tabaunue 7. Noa TePMUHOM «3aBOACKME» MOHMMAKOTCA MapameTpbl, 3awnTble B MO NpMemMHUKa Ha
npousBoacTse. [lnA BO3BpaTa K 3aBOACKMM HAaCTPOMKaM MCNoNb3yeTca BUHapHbIM nakeT «0xC2».

Tabnuua 7. MporpammHble HaCTPOMKKU NPUEMHMKA U UX 3aBOACKME 3HAYEHUS

MNapametp 3Ha4yeHue No yMonyaHuLo
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2.12. KOHCTPYKLMUA

KOHCTPYKTUBHO NpPUEMHWK BbINOAHEH B BUAE MNAaTbl C [ABYCTOPOHHMM MOHTA)KOM 3/1EMEHTOB,
3aKpbITOM C 06enx CTOPOH 3KpaHamu. fabaputHble pasmepbl: 46,9mm (ganHa), X34,6MM (LWUMPUHA),
10mm (BbicoTa). Mo yrnam nnaTbl PacnonoXKeHbl 4 KpenexHblX OTBepCTUA AMaMeTpom 2,7MM.
FabapUTHBIN YepTexk NPUEeMHUKA M300OparKeH Ha puc. 2.

403 —o e
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&. Y# e | ]
ﬂ|¢~ b :
Wi ____E! il
e | :
:”-'-. o | o
| !
i i doms. H27 I
. .
[ L =4 . .
L:3 41,3 1,5 LI
46,9 Logal Yo 58
- : 9.2

Puc. 2 NabapuTHO-NpUcoeanHUTENbHbIE PAa3Mepbl MPUEMHMKA
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3. Aicnonb3oBaHWe No Ha3Ha4YeHuo

3.1. TUNOBAas cXxema NnoaKnYeHus

Tunosasa cxema NogKAOYEHUA NpUeMHUKa npuseaeHa Ha Puc. 3.

f"_-. MOHACCIGPS

AHTEHHA

4 | f—T—>» Tx0
+——6—— Rx0
b——oa—» Tx1
+—8—— Rx1

—1—» USBOM
MpuemHWK +——3—» USBDP

FeoC-1 10— 1PPS
—11—— ON/OFF —_
+—13—— +3,3B
«— 7 +50B USB

S oL
—4.5,12 BHewHaa GaTtapen
1l T

Puc. 3. Tunosas cxema NOAKAHYEHNA NPUEMHUKA

BapuaHT ucnonHeHus «D» npuemHuKa TpebyeT TONbKO HanpaxKeHua nuTaHma 3,3B. JnAa BKAOYEHUA
NPUEeMHUKa Heobxoaumo obecneymnTb ypoBeHb fior. «1» Ha BbiBoge ON/OFF. HanpsxeHne nutaHuA
5,0B ucnonb3yetca ANA NUTAHMA BCTPOEHHOro KoHTponnepa USB npuemHUKa u uncnonb3yetca
TONIbKO B BapunaHTe ucnonHeHuna «C». BHewHana 6atapen, nsobpaxkeHHaa Ha Puc. 3, TpebyeTca ana

npuemHuKa B BapuaHTe ncnonHeHms «B».

3.2. 0COOEHHOCTH PaboThbI B pa3nUyHbIX pexumax

Mocne nogaym NUTAHUA NPUEMHUK CTapTyeT aBTOMATUYECKU, He Tpebysa AONONHUTENbHbIX KOMaHA,
ONA Hayana pabotbl. Mo ymonyaHuio, no Mopty #0 BbiAaloTCA faHHble B GBUHAapHOM NPOTOKOAE, NO
Mopty #1 — B NMEA. B npouecce paboTbl NpUeMHMK aBToMmaTuyeckn GopmMmupyeT u nepegaet 1 pas B
cekyHAy B OWHapHom npoTtokone (naket «0x21», CNoOBO COCTOAHMA NPUEMHMKA) pe3ynbraThbl
CYMTbIBAHMA annapaTHOM TenemeTpun B COCTaBe: BUT TenemeTpumn CMHTe3aTopa YacToTbl (6uT 23) 1
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OUT HAaNMUUA HANPSAXKEHWUSA NUTAHUA aHTeHHbl (6uT 22). Bepcua MO npuvemHuKa, ero annapartHas
KoHourypaums (c USB/6e3 USB, 1My/5M) u cepuidHbiii HOMepP MOryT BbiTb NOAyYeHbl B BUHapPHOM
npoTokose (naket «0xC1») nyTem Bblgauu B NPUEMHUK COOTBETCTBYIOLLENO 3anpoca.

MpW HaNMuYUM B CNENKEHUWU AOCTATOYHOrO KO/AIMYECTBA CMYTHWKOB M BblAENEHHOM M3 UX CUTHANOB
ademepunaHon MHGoOpMaLUM NPUEMHUK PeLllaeT HaBUTraLMOHHYIO 3aZa4y U BblAaeT HaBUraLuMOHHbIe
AaHHble Kak B 6uHapHom, Tak n B NMEA npoToKosnax. B 6uHapHOM npoTokone notpebutento
[OCTYMeH paclUMPEHHbIA Habop HaBUraUMOHHbIX AaHHbIX. [TOKa HET peleHus, NPUEMHUK BblaaeT
nyctbie NMEA coobueHns GGA, GSV, GSA. MNpu atom B GGA coobuieHnn B none «Pexknm pabotbl

npuMemHuKa» nepegaetca «0» (KOopAMHATbI HEAOCTYMHbI AU HEAOCTOBEPHbI).

Mocne BKAKOYEHUA NUTAHMA A0 pelweHna H3 ceKyHaHas MeTKa BpeMeHW He BblaaeTca. KaK TonbKo
nofy4eHo p[ocToBepHoe peweHne H3, MeTKa BpemeHM HauyMHaeT BblAaBaTbCA CUMHXPOHHO C
3a@aHHON LWKanoi BpemeHu. MNocne notepu CBA3U CO CMYTHUKAMU METKA BPEMEHWU MNPOoAOo/KaeT
dopmMmupoBaTbCA, NPU 3TOM Haxoasacb 6e3 ynpaBneHus, U oWNOKa ee BPEMEHHOIO NONOXKEHUA NpU
aToM byaeT onpenenaTbca CKOPOCTbIO yXOA4a LWKa/bl BpEMEHM NpuemMHuKa (casurom vactoTbl OF).
[Ons 3HaHMA Toro, Kakmm obpasom ¢opmupyeTca MeTKa BpemMeHu, B OMHApPHOM NpOTOKONe
nepegaetca ¢nar A4OCTOBEPHOCTU MeTKM BpemeHun (but 10 CnoBa COCTOAHMA NPUEMHMKA, NaKeT
«0x21»). BpemeHHOe No/IoXKEHME METKM BPEMEHMU YUYUTbIBAET 3a4EePKKY, BHOCUMYIO NPUEMHUKOM,
N He YUYMTbIBAET 3a4eP*KKY, BbI3BaHHYHO PacnpoCTpaHEHMEM CUIHANOB B aHTEHHOM Kabene. YuecTb
3Ty 3a4€epXKKy MOXHO, BBeAA CABWUI CEKYHAHOM METKWU, YTO NpeayCMOTPEHO COOTBETCTBYIOLLEM
KOMaHAoM 6MHapHOro npotokona (naket «0x4C»). 34eCb e MOMKHO YCTaHOBUTb NapameTpbl METKU
BPEMEHMW.

MO npuveMHMKa MMeeT pAaL NPOrPAaMMHbIX HACTPOEK, KOTopble nepeuncneHbl B Tabnuue 5.
HacTpolikn 3agatotca yepe3 OuHapHbIM nNpoTokon. locne M3MeHeHMA U BblAauu B MPUEMHMK
AaHHbIX HAacTpPOlKM oHn Bydepupytotca B pesepsHom O3Y un otpabaTtbiBatotca npuemHukom. Ecam
nocne 3TOro NUTAHWE C NPUEMHMKa OyaeT CHATO, a MPUEMHWMK MMeeT pe3epBHOe NUTaHue (oT
BHYTPEHHEN nan BHelWHel 6aTapen), HaCTPOMKKN ByayT coxpaHeHbl B pesepBHOM O3Y npuemHuKa.
Toraa nocne BKAKOYEHUA OH CTAPTYET C COXPAaHEHHbIMW B pPe3epBHOM MAaMATM HACTPOMKamMMU, ecnu
npoBepka pe3epBHoro O3Y nNOKa)KeT [AO0CTOBEPHOCTb COXPAHEHHbIX AaHHbIX. [nA coxpaHeHuA
HacTpoek Bo Flash mnamaTn npuemHuMKa foMKHa 6bITb BblAaHa COOTBETCTBYHOLLAA KOMaHAa (makeT
«0xC3»).

Mpu evidaue nakema «0xC3» 6o Flash coxpaHAaomMca Kaxk npo2pammHsie HacmpoliKu,
makK u delicmsyrowue Ha MomeHm 3anucu ansmaHaxu KHC.

Echv npoBepka AOCTOBEPHOCTM AaHHbIX B pe3epBHOmM O3Y gacT OTpuUATENbHbIA pe3ynbTar,
npuemHuk 6epet HacTponkm m3 Flash namatn. Ecam Hactponkm Bo Flash namATy okasbiBaroTcA no
KaKoM-1Mbo NpuuYnHe HeAOCTOBEPHbIMU, MPUEMHUK NPUMEHSET 3aBOACKUE HACTPOMKKU (HACTPOMKM
MO YMO/NYaHMUIO, CM. COOTBeTCcTBytOWMM ctonbel, Tabanupl 7), 3anucaHHble BO BCTpoeHHom [10
NPUEMHMKA.
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MOXHO NPUHYAUTENbHO NEpPEBECTU MPUEMHUK B peKMm paboTbl C MCMONb30BAaHMEM 3aBOACKUX
HacTpoek nyTem Bblgaum naketa «0xC2», nocne yero oHM nepenucbiBatoTca Bo Flash mamatb m
CTAHOBATCA AEMCTBYHOLLMMM HAaCTPONKaMMU.

3.2.1 XonogHbIun, Tennbln, ropsa4mn cTapT

B 3aBMCMMOCTM OT HanUuMA [AHHbIX aANbMAHAxa, BPEMEHW, MEeCTOMONOXEHUU W WHTepBana
BPEMEHWN, B TeyeHMe KOTOPOro MPMEeMHMK HaAXOAMACA B BbIKAKOYEHHOM COCTOAHWWU, MPUEMHUK
aBTOMATMYECKM CTApTyeT B XO/J04HOM, TENJIOM WAM TropsAdYem cTapTe. XONogHbIM  CcTapT
noapasymeBaeT OTCYTCTBME B MNPUEMHMKE [AOCTOBEPHbIX a/ibMaHAXoB, ademepus, BpemMeHu u
AAHHbIX MeCTononoXeHuA. Mo BpemMeHM XONOAHbIA CTAapT — CaMbl NPOAO/IKUTENbHbIN. Tennbin
CTapT NogpasymeBaeT, YTO MPUEMHUK MMeeT a/ibMaHaxu, N3BECTHO ero MecToMno/IoKeHMe N Bpems.
fopAYMin cTapT NoapasymeBaeT HaMYMe a/ibMaHAX0B, AAHHbIX MECTOMONOXEHNA, BDEMEHM, a TaKKe
abemepna, NO3ITOMY NPUEMHMK TPATUT B ITOM CTapTe HaMMeHbllee KOIMYecTBO BpeMeHn. Mmeetca
BO3MOXHOCTb BPYYHYIO OpPraHM3oBaTb NepectapT NPUEMHMKA, UCNOAb3yA MNpPU 3TOM KOMaHAy
b6uHapHoro npoTokona naket «0xC2»: koa «0» COOTBETCTBYET ropAYemy CTapTy, Koa «1» — Tennomy
CTapTy, KoA, «3» — XonoaHoMY.

[na yCKopeHUs BXOXKAEHUSA B CBSI3b B MPUEMHUK MOXKET ObITb 3arpyeHa MHULNAAN3npYyoLas
nHpopmauua B coctase: Bpema/aata UTC, XYZ KoopanHaTbl noTpebutena, cmelleHue OF, casur
WwKanbl BpemenHun IMTOHACC otHocuTtenbHo GPS. laHHaa nHpopmauma nepenaetca B nakete «0x40».

3.2.2 HacTponKkn KOMMYHMKaLMOHHbIX MOPTOB

Mo ymonyaHuio no Mopty #O wmayT AaHHble HGuHapHOro npoTtokona, no MMopty #1 — NMEA.
MpoTokonbl MOryT 6bITb NepeHa3HaYeHbl COOTBETCTBYHOLLEM KOMaHAoM (nakeT «0x46»), npu 3TOM
nepecrtapTa NpMeMHUKa He MPOUCXOANT.

Mo ymon4yaHWMIio HacTpokn oboux noptoB RS232 cneayroume: ckopoctb 1152006uT/c, 2 cTONOBbLIX
6uTa, 6UT YeTHOCTU He dopmupyeTca. MNpu BblgaYe KOMaHA, Ha NepecTpPoriKy NapameTpoB NOpPTOB
(nakeT «0x41») NpoUCXOAUT NepecTapT NPUEeMHUKa.

3.2.3 Pexumbl paboThbl

Mo ymonyaHuio NnpueMHUK paboTaet B coBmeleHHom [JTOHACC+GPS pexnme, o4HaKO MOXKET 6bITb
ycTaHoBneH B pexum TonbKo [JTOHACC wmam tonbko GPS (naket «0x42»). Temn Bblgaun Ans
BapuaHTa ucnonHenus «E» coctasnaet 1My (3HayeHMe No ymonyaHuio), Ana BapuaHta UCNONHEHUA
«F» coctasnsaet 1My mnamn 5Mu, yto yctaHaBnmsaeTca B nakete «0x44». Mo ymonyaHuio, NpUemMHUK
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pewaeT H3 B pexknme 3D. MNpn HEAOCTaTOYHOM KONMYECTBE CMYTHUKOB MPUEMHUK MOKET NEPENTH B
pexum 2D (ecnm aTo paspeLeHo KOMaHAoM BUHAPHOro NPOTOKOAA B NakeTe «0x42»).

Ecnm nocne pewenua H3 npousowna noteps CBA3WU CO CMYTHUKAMU, NPUEMHUK MOXKET B TeyeHue
onpeaeneHHoro spemeHn (ot 1 go 5 cekyHa, NporpammupyeTcs) NpoAoaKaTb BblAaBaTb AaHHble
MECTOMO/IOMKEHNA, OCHOBbLIBAACb HA 3HAHWWM BEKTOPA CKOPOCTU. DTOT pPEXMM HasblBaeTcA
aKCTpanonaumMen.  YCTaHOBKa  paspelleHMA  WUCMOMb30BaHMA  3KCTpanonsuMmM U ee
NPOAO/IKUTENIbHOCTb NPOU3BOAATCA Yepe3 6MHAPHbIA NPOTOKOA B NakeTe «0x43».

MpUeMHUK MoOKeT paboTaTb B penMme (GUKCUPOBAHHbLIX KOOPAMHAT (peum ycTaHaB/iMBaeTcA
naketom «0x42»), KoopauHaTtbl XYZ BBOAATCA B NPUEMHMK B COCTaBE MHULIMANU3UPYIOLLNX AAHHbIX B
nakete «0x40». B 3TOM pexmme NPUEMHUK BbIYUCAAET TOIbKO CMELLEHME U CKOPOCTb yX04a CBOEM
LWKaNbl BPEMEHM C LieNblo OPMMPOBAHMA CEKYHAHOM MeTKN BpeMeHU (1PPS). Takoh pexxmm moxKeT
MCNONb30BaTbCA, B YACTHOCTU, ANA BPEMEHHbIX MPUNOXKeHUN. MNpn 3ToM BaXKHO MOMHUTb, YTO
TOYHOCTb POPMMPOBAHUS METKM BPEMEHU B 3TOM CAyyae OyaeT Hanpsamyto 3aBUCETb OT TOYHOCTU
BBEAEHHbIX B MPMEMHUNK KOOPAMHAT.

B GGA coobuweHun nepepaetca 6uT Pexkmm paboTbl NMpMEMHMKA, KOTOPbIM B 3aBUCMMOCTM OT
peXKMma paboTbl NPUEMHUKA MMEET CaeayloLme COCTOAHMUA:

e «0», ecnv KoopAnHaTbl HeAOCTOBEPHbI

e «1», ecnv KoopAWHaTbl AOCTOBEPHbI

e «6», eC/IM NPUEMHMK HaxoaAUTCA B PEXMME IKCTPanonaumMm KoopamHat
® «7», eCNv NPUEMHMUK paboTaeT B perknme GUKCUMPOBAHHbIX KOOPAMHAT.

B coobuweHuax GLL, RMC, VIG nepepaetca nosne MHAMKATOP peXMma, B KOTOPOM MepeaaeTca

CUMBON «A», €CN aHHble J0CTOBEPHbI, CUMBOA «N», eCAn JaHHble HeJ0CTOBEPHbI, CUMBON «E» —
B PEXKMME IKCTPaANoAALMUM, CUMBOA «M» — B perkume GUKCUPOBAHHbBIX KOOPAUHAT.

JononHutenbHo B coobuieHunsax GLL n RMC nepepaetca none CTatyc, KOTopoe NpUHMMaeT 3HayeHune
«A» (pocToBepHble [AaHHble) ANA 3HavyeHuA WMHAMKaTopa pexuma «A» U 3HadyeHne «V»
(HepocToBepHble AaHHbIE) ANA 3HaYeHUn NMHAMKaTopa pexuma «E», «M», «N».

Ona peweHnsa H3 npeaycmoTpeHa yCTaHOBKA ABYyX MAapameTpoB MACKM: MAacKu daKkTopa yxyalweHua
ToyHocTM (DOP) n mackm yrna mecta (naket «0x43»). Ecnv npu peweHnn H3 paccumTaHHOe
3HayeHne DOP 60nblie COOTBETCTBYIOLLEN MACKK, Takoe pelweHue H3 cumtaeTca HeA0CTOBEPHBIM U
He BblaaeTtcA. CNYTHMKM C YI/IOM MeCTa MeHblle MacCKM, He UCNoNb3ytoTca B peweHun H3. Kpome
TOrO, KaXAbl CNYTHUK MOXKET 6biTb UCKAOYEH U3 peweHMA H3 nyTem BblAayM COOTBETCTBYHOLLEN
KOMaHAbl B H6WHapHom npoTokone (naket «0x4D»). MHPopmaumAa O BbIKAOYEHHbIX CNYTHUKaX
CTUPAETCA MOC/e BbIKAOYEHUA NMUTaHMA, TaK YTO NPUM HOBOM CTapTe BCe CNYTHWUKKU ByayT BHOBb
paspelleHbl K UICNOb30BaHMIO.
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3.2.4 AnbmaHaxu

B npvemHuMK Ha NPOM3BOACTBE MPOLIMBAOTCA AENCTBYIOLWME HA MOMEHT NPOM3BOACTBA a/lbMaHAxXM
obeunx KHC. B npouecce paboTbl NpMEeMHUK BblaenseT ajibMaHaxm M3 NPUHMMAEMbIX CUTHANOB U
nepuvogunyeckn obHosnAeT ux nytem 3anucu Bo Flash namaTte. Kpome TOro, anbmaHaxm moryT 6bITb
KaK 3arpyeHbl B MPUEMHUK, UCMO/b3ys COOTBETCTBYOLME MaKeTbl 6BMHApPHOro NpoTokona «0x48»
ana GPS n «0x49» ana [NMTOHACC, TaK 1 nony4YeHbl U3 NPUEMHMKA, MCnoab3yAa naket «0x88» ana GPS
n naket «0x89» ana MMOHACC. Mpwu 3arpy3ke anbmaHaxoB oHW bydepupytotca B O3Y npnemHuKa m
Ansa ux 3anucuy Bo Flash gonrkHa 6bITb NOAaHa COOTBETCTBYIOWAA KOMaHA4a — nakeT «OxC3».

Heobxodumo nomHums, ymo nakem «0xC3» uHuyuupyem 3anucs 80 Flash namame

Kak anemaHaxoe KHC, maK u npo2pammHbIX HACMpPOEK npuemMHUKa.

3.3. Ucnonb3oBaHue nnatbl KoMMyTauum u N0 GeoSDemo®

3.3.1 MoproToBKa k paboTe

Ona pemoHcTpauum paboTbl npuemHuKa pas3paboTaHbl nnata Kommytauum u MO pgna MK
GeoSDemo®. [naTa KOMMyTauUMM OCYLECTBAAET MOACOeAMHEHWE MNPUEMHMKA K BHELHemy
obopyaoBaHUto (MCTOUHMKY nuTaHmsa, USB/RS232 noptam MMK). OnucaHue nnatbl KOMMyTaUMU U

cnocob yCTaHOBKM NaaTbl NPUEMHUKA Ha Hee npuBeaeHbl B MpuaoxkeHunm C.

B KauecTBe WMCTOYHMKA NUTAHMA MOXKeT ucnonb3osatbca AC-DC apgantep nepemeHHOro Toka C
BbIXOAHbIM HanpseHuem B AnanasoHe 5..30B v HarpysouyHoM cnocobHocTblo He meHee 100MmA.
Ona noakntovenma kK USB MK ncnonbayetca kabenb «USB Tmun A — USB Tvn B». A noakatodeHns K
RS232 nopTam ucnonbayetca mogemMHbi Kabenb «DBI Bunka — DBY poseTka».

Cxembl MOAKNIOYEHNA ANA PA3/INYHBIX BAPUAHTOB UCNOAHEHUA NpuBedeHbl Ha Puc. 4.

Ha Puc. 4, (a) n3obparkeHo noaknoyeHne npuemHuka ¢ USB uHTepdeiricom. Mpu stom K MK
nogkntoveH USB nopt u MopT #1 npuemHumKa.

Ha Puc. 4, (6) nsobpaxkeHo nogknaw4veHne npuemHuka 6e3 USB mHTepdelica. Mpu stom K MK

noAakAtodeHbl 06a NoOpTa NPUEMHMKA.
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(6)

Puc. 4. CxeMbl NOAKNIOYEHUA NPUEMHMKA U NNATbl KOMMYTaLMK K BHELLHEMY 060pyA0BaHMIO
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Ha nnate KomMmyTaumm QABUXKKOBbIA MepekaodaTend «VnuT» fomxkeH 6biTb nepesBegeH B
HanpaB/ieHMM pasbema NUTaHUA X2, ABUNKKOBbIN nepekntovatenb «Battery» - B nonoxeHue «On»
Ansa BapuaHTta ncnonHeHma «B» n B nonoxenune «Off» ana BapmaHTta McnonHeHusa «A».

Ha MK gomkHa 6biTb ycTaHoBAEHa nporpamma GeoSDemo®. MHCTpyKumm no yctaHoBKe n paboTe ¢

nporpammol NpuBeeHbl B PYKOBOACTBE NO/b30BaTena nporpammbl GeoSDemo®.

Bo spemsa ycmaHosku npozpammel GeoSDemo® k MK He donxceH 6bimb NOOKAOYEH

npuemHukK, umerouwuli USB uHmepdgpelic (BapuaHm ucnonHeHuUs «C»).

3.3.2 MpoBepka paboTbl NpUeMHMKa

MpowussecTn noakntoueHne Kabenet USB/RS232 k MK, aHTeHHbI ¢ BY Kabenem — K npMemMHUKy. Bce
NOAKAKOYEHMA NPOU3BOAUTL MPU  BbIKJOYEHHOM MNUTAaHUKU MNPUEeMHMKA. [logaTb nNuTaHWe Ha
npuemHuK. Ha nnate KommyTauum AONXKeH 3aropeTtbca csetogmog «3.3B». Kpome Ttoro, ana
BapuaHTa wucnonHeHma «C» p[OMKEH NepuogMyecku, C TEMNOM BblAayM BbIXOAHbLIX AdHHbIX
npuemMHUKOM, Mmuratb ceetoamon «Tx1l». [Ona BapuaHTa ucnonHeHua «D»: [OAXKHbI MUraTb
ceetoamoabl «TxO» n «Tx1», ceetoanon «Rx0» pgomxkeH muratb nNpu nepegayvye gaHHbix m3 (K B
npuemHuK. na ntoboro BapraHTa UCNONHEHUA cBeToaAMOoA «RX1» He A0MKEH FrOpeThb.

Mpn nepBomM NOAKNOYEHUU NMPUEMHMKA K JaHHOMY KomnbioTepy Ha MK nossutca coobuieHne ob
obHapyxeHnn HoBoro obopyaosaHusa (Puc. 5).

jr} HaiiaeHo HoBoe obopy A 0BaHWe

aea5-1 QG receiver

Puc. 5 CoobueHne Komnbtotepa 06 06HapyKeHNUM NPUEMHMKA

3anyctutb nporpammy GeoSDemo® u nocne Bbibopa A3blka BblOpaTb CNOCO6 MOAKAOYEHUA K
npuemHuKy. MNpu NepBom NOAKNIOYEHUN PEKOMEHAYETCA BbiOpPaTb aBTOMaTUYECKOoe NOAKIUYEeHue
(Pnc. 6).
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Cnocob nogKAHYEHHA

{(¥) Beiiop COM NoOpTa aBTOMATHUECKHM

() YCTAHOBMTE COM NOpTE BOY UHYHD

'C) MCrnonezoeaTe COXpaHEHHEE MApaMETREl

() YTeHMe 1z halina

Puc. 6 Bbibop cnocoba noaKAoYeHNA NPOrPaMmbl K NPUEMHUKY

Mpw BbIBOpE 3TOro MyHKTa NPOrpaMma aBTOMaTUYECKM MPOU3BOAUT MOMCK aKTMBHbIX COM u USB

noptos MK, NoAKNOYEHHbIX K MPUEMHUKY.

Mpu Kakgom creaylolwem MNoAKAIYEHUM pekomeHayeTca BbiOupaTb NyHKT «Mcnonb3oBaTb
COXpaHeHHble napameTpbl», NPU YCAOBUKU, UYTO MPUEMHUK OCTAeTCA MNOAKNOYEHHbIM K TEM »Ke
noptam [1K.

OCHOBHOE OKHO NporpaMmbl U306parkeHo Ha Puc. 7.

B BepxHel CTpOKe OCHOBHOrO OKHa B CKODOKax yKasaHa Bepcus u pgata MO npuemHuka (FW
v0.88_2009.07.17) n cepuiiHblii Homep S/N npuemHuKka — Ha npumepe Puc. 7 cepuiiHblit HoMep
OTCYTCTBYET, U Nporpamma otobpaxkaet N/A.

* GeoSDemo v1.2 (FW v0.BB_2009.07.17; S/N: NfA)

dafin  CeAse  YTenwe vs hafina  ¥oTaHoekW  3anpocel  KomaHael  Asek MomMowe
uTe 22.07.2009 9:51:10 Kauanbi | Avarparea | CoofLLEHMA | KapTa mMpa |
lmpoTa 55°44'42,80" N N2 (N2 KA ‘Ene»(. |Peu|. |VM |A3 ‘E,-"I.IJ, Abry NapameTp 3HaueHve
Aonrota 37°43'47,18" E 1 |is(-= o+ + 24,5 26,2 | 43,8]| uTC 2z.07.2009 9:51:10
BbicoTa, m a0v, 2 2 |zs + + 17,2 93,7 34,2 || Bpema GPS 9:51:25
HDOP 1,153 3 |6 + + E,.2 zz,3 22,0 | | | Bpema GLN 1z:51:10
YDOP 1,945 4 |3 + + 12,1 31,2 34,3 | [¥,m ZE46027,214
CHOpOCTh, M/ C 0,139 5_ T, M ZE0Z0EZ3, 155
Kypc 73 6 | Z,n £748698,207
7 |28 + + 57,1 188,7 34,7 |||V M/ -0,068
KA B cneset 13 - - 8 |1s + + Z5,7 54,5 45,0 | ||y, m/c 0,118
KA B peweHm 11 GPS=8 GIN=3 9_- (0l + - 0,0 0,0 Z7,8 ¥z, H/C 0,036
i Caeur GPS-GLN, M E0,767
11 [s-2) + + 44,1 70,9 | 45,4 || Crop. yropa LB, m/c |24, 470
ey - - U2 112 1243 + + 36,7 87,4 35,6 | | |KA B CREXEHAH 13
i KA B pemeH4d 11
T - MEE 14 |18 + + 32,1 30Z,% 24,5 | || GDOP z,661
15 | PDOP z,261
16 | ToOP 0,000
W £ 117 |21 + - z,9 374,8 26,9 | | |lUupoTa EE"44'4Z 80" N
i Aonrora 37743'47,18" E
i BoicoTa, M 207,22
ﬂ 7 + + 36,6 EB89.4 48,7 HDOP 1,152
S e R 3EE 21 | ¥YDOP 1,948
E 22 | CKOpOCTh, M/C 0,132
123 | Kypc 73"
3 ﬂ ] + + 78,7 80,3 £l Bpema paboTsl, © 15945
KA - He BMAHbI
= BIN: COM1/115200 = MMEA : COMI7E(USE) 115200 == CHHT, == AHT. LISE STy 22.07,2009 13:53:29

Puc. 7 OcHoBHOe OKHO nporpammbl GeoSDemo®
B HM)KHel cTpoke oTobparkatotes (Ha Puc. 7):

e Homep nopta MK 1 ckopocTb obmeHa no buHapHomy npoTtokony (COM1/115200)
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e Homep nopra MK 1 ckopoctb o6meHa no NMEA npoTtokony (COM178(USB)/115200)

e CocToAHME TenemeTpun cMHTe3aTopa «CUHT.» (3eneHbli LBeT — HOpMa)

e CocToAHME TenemeTpun HaNPAXKEHUA NMUTAHNA aHTEHHbI «AHT.» (3eN1eHbll uBeT — HopMma)
e AnnapatHasa KoHourypaums (c USB, Temn Bbigaum 5Mu)

e [laTa, BpemaA.

BO3MOXKHOCTM NporpaMmmbl NO OTOBpaXKEHUIO AaHHbIX, POPMUPYEMbBIX MPUEMHUKOM, U YNPaBIEHUIO

MM, JeTaNbHO OMNMCaHbl B PYKOBOACTBE NO/b30BaTeNa nporpammsl GeoSDemo®.

3.3.3 Mpumep coxpaHeHUs U 3arpy3kn anbMmaHaxoB

PaccmoTpum npumep nOAyYeHMA asibMaHaxoB M3 MPUEMHMKA M UX 3arpy3kM B MPUEMHUK Ha
npumepe GPS. [na nonyy4yeHUA M cOXpaHeHMA asibMaHaxa Heobxoammo BbibpaTb «3anpocbl» —
«3anpoc anbmaHaxa GPS» (Puc. 8).

YoTaHoekk REElEESN KoMaHae!  HAselk  MoMowe

3aMPoC HAHAMEHE NAPaHETROE
o070 Janpoc NapaMeTpos NopTos RS-232 —
"44'42, 53 3anpoc pewkma paboThl MPHEMHHKS
43145, 74  Janpoc NapameTpoE ANA PEWEHWS HABHMAUMOHHOR 33434M
5,3 3aMPOC TEMNE BELLGYH BRIX0AHEL ASHHEX
3aNpoc COOTEETCTEMA NPOTOKONOE KOMMYHHKAWHOHHEIM NODTaM
3aMpoc ankMaHaxa GRS

230

D30 3anpoc ankMaHaxa CNOHACC -
375 1:
Sanpoc ademepra GRS
7 3anpoc sderepra TNOHACC
3Janpoc napamMeTpos PPS or
- 3anpoc cTaTyca KA NpH peWEHMA HABHMM AWMOHHOMA 33434M 4
3aMpOC CTATYCE BOEX KA NPH PEWEHHM HAEBMM LHOHHOA 33484K _1
GP5=7 e

Sanpoc Belgaeaemsn: MMEA coobyeHui
3aNpoC BblAAEaEMEl: CO0BWWLEHMA BHHaPHOMD NpoToKoNa

Puc. 8 Bbibop «3anpoc anbmaHaxa GPS»

Mporpamma chopmupyeT 3anpoc B NMPUEMHUK, NPUMET NepeaaHHbli anbMaHax, oTobpaskaa ¢akTt
npuema Bo BKAaake «CoobuweHua» (Puc. 9), M COXpaHUT ero B KOPHEBOM KaTasore MpPorpammbl B
nanke «data/gps».

KaHane! | Auarpatma | CoobueHwa |Kapra MRS

CooBlEHMA [#]Mcate Binary & dalin
w=-1,23358+0 OMECADOT=-7,7032E-2 af0=d,196ZE-5 afl=3,6320E-12 t_oa=405504 stv=0000 ~

14:00:30 : message (0OxSE):
GPZ W30 M=4,9455E-1 ==1,1533E-Z A=5,1535E+3 OMEGA 0=2,745ZE+0 d4T0=1,0450E-2
w=1,473E5E+0 OMEGADOT=-2,1375E-3 af0=1, 6308E-4 afl=3 6380E-1F t_oa=405504 stSw=0000

14:00:30 : message (0xS5):
GPE W21 M=2,8147E+0 ==&, 950%E-3 A=E£, 1E53VE+3 OMEGA 0=1,74032E+0 d4T0=3, 072ZE-2
w=-1,1373E+0 OMEGADOT=-8,Z518E-2 af0=-6,3896E-5 afl=0,0000E+0 t_oa=405504 st3w=0000

14:00:30 : message (0x88):
GPE W32 M=-2,E336E+0 e=1,3Z19E-Z A=E5,1E37E+2 OMEGA 0=-Z,&732EE-1 dI0=Z, 0542E-
2 w=-1,1407E+0 OMEGADOT=-7 ,8518E-3 afl0=z,zZ637E-4 afl=-7,2760E-1Z t_oa=405504 stSw=0000

Puc. 9 OTobparkeHne npuema a/ibMaHaxoB
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[lna 3arpy3ku anbMaHaxa HeobxoamMmo BbibpaTb «YCTaHOBKM» — «YcTaHOBKa abmaHaxa GPS»
(Puc. 10).

@hnpncbl Komanasl  Azeik  TMomous

¥LTAHOBKS HAHAMEHEX NapaMETROE ;
¥CTaHOBEKa NapameTpos NopTos RS-232
¥CTaHOBKA pexkMa paloTel NPHEMHKKE
¥CTaHOBKA NApaMeTOE ANA PEWEHHA HABHM BLHOHHOA 33484k =
I ¥CTaHOBKE TEMNE BbIASHM BEIX0AHE ASHHBLE

¥CTaHOEKA COOTEETCTENA NPOTOKONOE KOMMYHHEAWHMOHHEIM NOPTam

¥CTAHDEKS anbmMaH. GRS

¥CTaHoEKE anbmadaxa MNOHACC

¥rTaHoeka sdemepra GRS

¥rTaHoeka ahemepra MNOHACC

¥CTaHoEKa napameTpos PPS

BRNMIMMTEMCKNIONHTE KA H3 PEWBHAA HIEBHTAUMOHHOR 33434
PazpeWmTe/3anpeTHTE NMEA confilLeHHA
Pa3peWMTE/3aNpeTHTE GHHAPHBIE CODGULEHHA

(= B =

e

Puc. 10 Bbibop «YcTaHOBKA anibmaHaxa GPS»

[danee nossnsetca 4oNoOAHUTENbHAA NaHenb «AnbmaHax GPS» (Puc. 11), roe Heobxoaumo BbibpaThb
dann anbmaHaxa gns 3arpysku B NnpMeMHuK. MpeanonaraeTca, YTo afibMaHax bbin npeaBapuTenbHO
NPUHAT NpuemHuKkom feoC-1 v 3anmcaH nporpammoit GeoSDemo® B KOpHeBoOI KaTasor NPOrpaMMmbl
B nanky «data/gps».

Azbir Momowe

| KaHank! | Auarparma | CooBLyeHs | Kapra mupa | Cay>xebHan

AnbMaHax GPS

Dain [eiver\ARM}PSGE_0_8\gpsall.alm

Puc.11 NaHenb «AnbmaHax GPS»

Puc. 12 unntoctpupyet Bbibop dpalina anbmaHaxa B nanke «data/gps».

Browse E|El
Oanka: | 59 gps v @ F > m-

¥ HenasHue A0KUMEHTEI

-1

; Patiouwi cton

‘—"\ﬁ h:] Mou gokyraeHTE
HenasHue ¢ Mol kornesaTep

A b Ok 3.5 (4)

= e [NoraneHsd grck ()
[ [=) Program Files
Patioumi cron IC2) Geostar - Mavigation Ltd
I25) GeoSDemo
) data

) o

< Hoeew Tor (D)
Mou pokyreHTE! i DVD-RéM auorosan [E]
é CO-gucrosog [F:)

F < DVD-amckoson [G:]
-_).g ) Mokia Phane Browser

Mok I25) OfWme AokUMEHTE!
KOMMEKIT 2P IC5) Mom gokyreHTE
_ &) Cerepoe okpymenie
-..‘] () Adobe V| I Orkpeme l
= PykoBoncTEO Nones0EaTENA GeosDemo
Ceresce u@vuﬁ- o Bl w v| [ OTmena ]

Puc. 12 Boibop daiina anbmaHaxa GPS
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Mocne sbibopa daiina n Haxkatma KHONKM «OK» anbmaHaxu 6yayT 3arpyskeHbl B NPUEMHUK; aKT
3arpyskn MOXKHO MPOKOHTPOIMPOBATL BO BKAaAKe «CoobweHua» (Puc. 13).

KaHans! | AMarpamMMa | CoobuweHwa | Kapta mipa |

CanfLeHA [Z]Mcatk Binary & tain

~

14:09:51 : message (Ox48):
GPS WZ0 M=9, 4308E-1 e=3,845FE-3 A=5 1E535E+32 OMEGA 0=-3, 7305E-1 4AT0=-1,13ZE5E-
3 w=1,366ZE+0 OMEGADOT=-%,1375E-3 af0=7,62Z294E-5 arfl=0,0000E+0 t_oa=405504 =sc3w=0000

14:0%:51 : message (0x48):
GPS W2l M=Z,0582ZE+0 e=1,5510E-Z2 A=5,1535E+3 OMEGA 0=-1,352Z5E+0 dI0=-3,1735E-
2 w=-EF,E760E+0 OMEGADOT=-8, 4003E-9 af0=3, 5367E-7 afl=-3 6380E-1F t_o0a=405504 stSw=0000

14:09:E1l : message (Oxd8):

GP3 NEZ M=-Z,4810E-1 e=5,E0Z3E-3 A=5_1536E+3 OMEGA 0=-3,1864E-1 dI0=-
5,l03%E-3 w=-1,5383E+0 OMEGADLOT=-5&, 0803E-3 af0=1,9455E-4 afl=0,0000E+0 t_oa=405504
st8w=0000

Puc. 13 OTobpakeHune 3arpysKku aibmaHaxa Bo BKkaagKe «CoobweHusa»

3.3.4 CoxpaHeHue nporpaMMHbIX HacTpoek Bo Flash

PaccmoTpym npoueaypy COXpaHEHWs MPOrpaMMHbIX HacTpoek Bo Flash mamaTb npuemHuKka Ha
npumepe W3MEHeHMA Temna BblAayM BbIXOAHbIX AaHHbIX. [peanoNoXKuMm, NPUEMHUK 6bin
CKOHOUIypMpoBaH Ha Temn Bblgaun 1M, a He06Xo0AMMO YCTaHOBUTb TEMN Bblgaum 50,

B nyHKTEe MeHto «YcTaHOBKMU» BbiOpaTh «YCTaHOBKa TEMNA Bblgayu BbIXO4HbIX AAaHHbIX» U B
A0NoAHUTENbHOM NaHenu Puc. 14 yctaHoBuTb 50, HaxaTb «OK».

TeMn BblAa4YM

=

Puc. 14 MNaHenb yCcTaHOBKM TeMNa BblAa4yn

Bo Bknagke «CoobweHua» noasutca coobuieHme (Puc. 15), noareeprkaatoliee GaKT yCTaHOBKU
npUeMHUKOM Temna Bblgaum 50y,

1d4:12:14 : message (Ox8d4):
TEMII EHTa¥M = 5 Trp

Puc. 15 MNoaTteepraeHne yCcTaHOBKM Temna Bblgayum 1M,

[ns coxpaHeHMa HaCTPOMKM HeobxoamMmo B NyHKTe meHto «KomaHAbl» BbibpaTb «CoxpaHeHue
OCHOBHbIX napameTpos Bo Flash» (Puc. 16).

Azeie MoMowe

Janpoc sepckn N
MEpeCTapT NpHEMHKKE
OfHoENEHNE M0

COXPaHEHHE OCHOBHEIX NapaneTpoe g0 Flash

Puc. 16 Boibop KomaHAbl COXpaHEHMA OCHOBHbIX NapameTpoBs Bo Flash
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YcnewHoe coxpaHeHMe NapameTPoB COMPOBOXKAAETCA COOTBETCTBYHOLWLMM COObLEHNEM OT
npuemHuka (Puc. 17).

14:14:51 : message (0xC3) : I[JapaMeTpH FCOOENHO COXPaSHEHE

| v

Puc. 17 MoareepaeHne coxpaHeHUA OCHOBHbIX NapameTpoBs Bo Flash

3.3.5 YctpaHeHue BO3MOXHbLIX NPobnem npu noaknoveHun no USB

3.3.5.1 lporpamma «He BUAUT» NPUEMHUK

Ecnv nocne nNonbITKM NOAKAOUYEHMA K MPUEMHMKY Ha 3KpaHe oTobparkaeTcs OKHO «OwnbKa cBA3n»
(Puc. 18), HaxKaTb KHOMKY «OBTOPUTLY; NPOrpamMmma CHOBa aBTOMaTUYeCKKU nponsseaeT nomck COM
NnopToB.

Ow4bKa CBAZM

Het ceasv C NnpyemMHHKOM |
MpoeepbTe NoDAKAHOYEHWE !

MoETOpMTE Brelxog,

Puc. 18 OKHO ownbKKM cBA3U

Ecamn nocne 3Toro onATb NOABUTCA OKHO OWMBKK, TO 3aKPbITb MPOrpammy, OTKIOYUTb MPUEMHUK OT
USB nopTta, CHATb NUTaHME C NPMEeMHUKA. Yepe3 HECKONbKO CEeKYHA NoAaTh NUTaHMe Ha NPUEMHMUK,
noaKNtounTb NpuemHuk K USB MK n BHOBb moBTOpMTb npoueaypy. Ecam owmnbka He umcyesHer,
MOXeT NnoTpeboBaTbCsA Nepesanyck onepaunoHHom cuctemol MK.

3.3.5.2 Kypcop Mbiwm «apoxuT» Npyu NoaKNYeHUN npuemMHuka no USB

Echn cpasy nocne nogkawoveHusas npuvemHuka K nopty USB MK Habniopaetcs npousBoabHOE
ABUXKEHME Kypcopa MbIWKM MO MOHWUTOPY, TO BEPOATHO npousowna owwnbka onpepeneHna USB
Apavisepa onepaumoHHon cuctemon MK. B aTom cnyydae 3aKkpbITb NPOrpammy, OTKAOUYUTL NPUEMHUK
or USB nopTta, CHATb NuUTaHMe C NpUeMHUKa. Yepe3 HECKONbKO CeKyHA noAaTb NuUTaHWe Ha
NPUEMHMK, NOAKNUYNTb NpuemHuK K USB MK. Ecnm owmnbKka He ncyesHeT, Nnpon3BecTy nepesanyck
onepauunoHHown cuctembl MK 1 nocne 3aToro BHOBb NPOM3BECTU NOAKNOYEHME.
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3.3.6 O6HoBneHue MO

Mporpamma GeoSDemo® no3sonsier npou3BoauTb o06HOoBAeHMe [10  npuemHMKa Mo
KOMMYHUKALUMOHHOMY NopTy, paboTtatowemy no buHapHoMy npoTokony. ITo MmoxeT bbiTb Kak USB,
Tak M RS232. [1na 3TOro NpuMemMHUK AO/XeH OblTb YCTAaHOBAEH Ha NAaTy KOMMYTauUMMU, Ha HEro
OOMKHO ObITb MOAAHO NUTaHWE, U AOMXKHA ObITb YCTaHOB/AEHA CBA3b Mporpammbl GeoSDemo® c
NPUEMHUKOM.

B nyHKTe meHio «KomaHAabl» BbibpaTh «O6HOBNAEHUe MO», Npn 3TOM OTKPOETCA AOMNONHUTENbHOE
OKHO A1 Bblbopa daiina npowmsku (Puc. 19). ®aiin goakeH nmeTb paclumpenme *.bin.

OTHpbITh @
ﬂanKa:| | data v| Q ? -3 m,

Jaln
e 1gps

HenagHue psgg_0_76b.bin
O0KYMEHTEI

Pafioudi cTon

=]

|ls
)

<l

Mo gokymeHTEl

A
===

Mo
KOMMEHITEp

:' Hra paiina: |psgg_0_?8b.bin V| Otepeme l
-

l
Ceresoe | Twncpaiinos | Bin fles [*bin) v [ omena |

Puc. 19 Bbibop dalina nponBKu

Ecnmn dainn BbibpaH KOPPEKTHO, TO NPUEMHUK ByaeT nepeseseH B pexxum obHosneHus MO, npouecc
KoToporo byaet oTobpaxKaTbCa Ha 3KpaHe B OTAeNbHOM OKHe (Puc. 20).

0OOHoEREHWe MO

Mo#anyACTa, NOADHAMTE, MAET OOHOENEHWME MPOrparMHOrD

o0ECMEYEHMA MEMEMHMKE ... 17 %

(LTI )

Puc. 20 OtobparkeHune npouecca obHoBneHUA MO

Ecnu BbibpaH HenoaxoaAwmMn ainn, To NoABUTCA cooblieHne 06 ownbke (Puc. 21).
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0b6HoEREHWe MO

310 AN MCMOpYEH MK HE NOAXOAMT 4NA OOHOENEHMA |

Bribepmte gpyroim gaiAn,

Puc. 21 CoobuieHune 06 owinbke B painne NpoLINBKU

Ecnm B npouecce obHoBNEeHMA npousowna owmnbKa, To noasnsetcs coobuieHre o6 owmnbke (Puc.
22).

O6HoEREeHWe MO

MpoK=0Wwns owniKs |
OTENHIYATE MMTaHME MPHEMHAES 1 HAHMATE KHOMKY OF,

Puc. 22 CoobeHune 06 owmnbke B npouecce obHoBneHuA MO

B pe3synbTaTte ycnewHoro 3aBepeHns obHoBAeHUs oTobpasunTca cieaytollee coobuieHume (Puc. 23).

D6HoBEReHHE MO

OAOHOENEHWE nporparrHora oOBCne YeHMA SAEEfLIEHD YCNEWHD,

OTENHYMTE MHTAHME MEMEMHMES 1M HEHMMTE KHONKY O,

Puc. 23 CoobieHne 06 ycnewHom 3aBepweHnn obHosneHua MO

Mocne 3Toro He06X0AMMO OTKAKUYUTL MUTAHWE NPUEMHUKA U HaXKaTb «OK», nocne atoro
nporpamma 3akpoeTcs aBToMaTUyecku. [lanbHenwan paboTta ¢ Nporpammoin 1 NpueMHUKOM
NpPou3BoANTCA B 06bIMHOM NOPAAKE.
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2. TeXHUYeCKoe 00cnyxuBaHue

MpuemHUK He TpebyeT TexHU4ecKoro obcnyxmBaHua. lNposepKa paboTocnocobHocTM Nepes,

YCTAaHOBKOW B annapaTypy noTpebutenen npomMsBoanTCa No METOAMKE, U3/IOXKEHHOM B . 3.3.2
HaCTOALLLEro AOKYMEHTa.
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5. TeKYLUN PEMOHT

MPUEMHUK He TpebyeT TeKyLLLEero peMoHTa Npu cobNAEHUM NPABUA SKCNAyaTaLMn, U3/T0XKEHHbIX B
HacTosawem P2, npu cobnoaeHnn TpeboBaHMI K YCIOBUAM IKCNAyaTaLMW, XPaHEHUSA U
TPaHCNOPTUPOBAHMUA.

MpY BO3HUKHOBEHWKN OTKA30B NPUEMHMUK A0/1XKeH bbiTb BO3BpaLleH Ha NpeanpuATUe-U3rotoBuTe b
ONA NoCneayoLLEero peMoHTa.
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6. [paHCMOPTMPOBaHKUE N XpaHeHne

YnakoBaHHble KOMMNIEKTbl MPUEMHMKA MOTYT TPAHCNOPTUPOBATLCA BCEMU BUAAMM TPAHCNOPTa
Ha paccTtosaHus Ao 20000 km 6e3 orpaHMyYeHmMa CKOpoCcTK Npu TemnepaTtypax ot -40°C go +85°C
NPU UX 3aLLMUTE OT NPAMOrO BO34eMNCTBMA aTMOCHEPHbIX 0CAZKOB U MEXAHUYECKMUX NOBPEKAEHNN
no npaBuaam, cooteeTcTaytowmm TpebosaHnam FOCT 23088.

CpOK XpaHeHMa NpMEeMHMKA B YNaKOBKE B OTaMN/IMBAaEMbIX XPaHUAULLAX C PEFYANPYEMbIMU
TemnepaTypoi oKkpyrKatowen cpeapl ot + 5 a0 + 35°C n oTHOCUTENBHOM BNIAXKHOCTbIO BO34yXa A0
80% npun Temnepatype + 25°C - He meHee 10 ner.
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7. Mpunoxexue A. Onucanve GuUHapHoro
npoTOKONa

7.1. BbIXogHblIE coobLeHus

7.1.1 ®opmaTt coobLieHUN

“p”.8 “S”:8 “G”:8 “G”:8 <ncmd:16> <ndat:16> <dat1:32, ..., datN:32> <cs:32>
e “PSGG”: npeambyna naketa (32 6uta)
e <ncmd>: Homep naketa (16 6umT)
e <ndat>: KonnMyecTBO 32-TV pPaspALHbIX CNOB AAHHbIX COAEPMKATENBbHOMN YacTu nakeTa (16 6mT)

e <datl, dat2, ..., datN>: cogepkaTenbHana YacTb coobuieHma (32-x GUTHbIE C10BA); KOIMYECTBO
AaHHbIX COOTBETCTBYET NapameTpy <ndat>

® <CS>: KOHTpO/AbHasA cymma (32 6uTa), BbluMCASETCA MeToA0M «UcKAtoYatowero NU» no
BCEM NONAM NaKeTa, NPeACcTaBAeHHbIM B BUAe 32-X BUTHbIX CNOB.

B Tabnunue 8 npnBeaeHo onnucaHMe TUNOB AaHHbIX.

Tabnnua 8. Ucnonbayemble TUMbl JAHHbIX

crnosax)

byte Be33HakoBbIit 8-My GUTHBIN LEENOYNCIIEHHBIN 1/4

short 3HakoBbI 16-T1 BUTHBIN LIENOYNCNEHHDI 112

u_short  Be33HakoBbIN 16-Ti BUTHbIN LIENOYNCTIEHHbIN 112
int 3HaKoBbI 32-X BUTHBIN LEeNOYMCIEeHHbIN 1
u_int Be33HakoBbIi 32-X BUTHbIN LLENOYUCIEHHBIN 1
float 3HaKoBbI 32-X BUTHbIN BELLECTBEHHbIN 1
double  3HaKoBbIN 64-X GUTHbIA BELLECTBEHHbIN 2

Cnu1Ccok BbIXOAHbIX cO0bLLEHMI NpuBeaeH B Tabauue 4.

7.1.2 Maket «0x10». U3ameputenbHas nHopmauus KaHanos

Konunyectso cnoBs AaHHbIX B nakete: 4 + 8*NSat.
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Temn Bblgaun: 1 uan 5 pas B cekyHAy B COOTBETCTBMM C TEMMNOM BblAauYM BbIXOAHbIX AaHHbIX.

CnoBo Tun Ea. MapameTtp
nsmep.
1,2 double c Bpemsa UTC B cekyHaax, npowegiuee ¢ 004 00muH 00c 1
saHeapsa 2008r.
3 int Peseps
. Konunyectso KA, no KoTopbiM nepefaercsa nameputernbHas
4 int
nHdopmaums (NSat)
5..12 structure [aHHble nameputensHon nHdopmaumm ansa 1-ro KA
13...20 structure [aHHble nameputensHon nHdopmauum ansa 2-ro KA
-3+8*NSat -
 4+8*NSat structure [aHHble nuameputensHon nHdopmarmm ans NSat-ro KA

CTPYKTypa AaHHbIX U3MepUTENbHOM MHPOPMaLmK (structure):

CnoBo Tun Ea. MapameTp
nsmep.
1 int WaeHTudukaTop kaHana (CM. Huxe)
2 (1Cg36$|”:)”e short pag Yron mecta (ueHa mnagwero paspsiga 0.001pan)
2
(mMnagwue short pag A3nmyT (ueHa mnagwero paspsga 0.001pag)
16 6uT)
3,4 double M lMNceBOooganbHOCTL
56 double m/c NceBooCcKoOpOCTb
7,8 double pag  ®a3sa Hecywen”
lNpumeyaHus:

1. HepoctynHo B leoC-1

NpeHTnduMKaTop KaHana (3aeckb u ganee):

Butbl MapameTp
31...16 Crapwue 16 6uT cnoBa COCTOsIHMSA KaHana

15...11 Homep kaHana npuemHuka (0...23)

MOHACC: Homep YacToTHOM nNuTepsl (-7 ... +12) B 4ONOMHUTENBHOM Kofae
GPS: Homep koga lNonga (PRN No.) munyc 1 (0...31)

Homep cuctemHom toukn KA:

4...0 1...24 pna MOHACC

1...32 gna GPS. [ina GPS kop «0» cooTBeTCTBYET TOUke 32

10...5
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CnoBO COCTOAHUA KaHana (3aeck n aanee):

Butbl MapameTp

15:0 OTnago4Hble gaHHble

YpoBeHb Lwyma:
00 — Hopma
10 — HmXe nopora
11 — BbILWe Nnopora
Hannuyme moLHOCTU curHana:
18 0 — Het
1-na
MpusHak 3axeata GAMNY n CCS:
19 0 — HeT 3axBaTa
1 — ecTb 3axBaTr
YcTaHoBneHa kagpoBasi CUHXPOHU3aLNS:
20 0 — Het
1-pa
BblgeneHo 3HayeHne BpeMeHu N3 nHpopmaumm:
21 0 — HeT
1-pa
IMpun3Hak 4OCTOBEPHOCTU HaBUIALUMOHHOIO Kagpa:
22 0 — HeT
1-pa
Mpun3Hak 4OCTOBEPHOCTU onpedeneHuns rpaHuL, CUMBOJSIOB:
23 0 — Het
1-na
OueHka ypoBHsi curHana ans ®AMY:
00 — cunbHbIN
25:24 01 — BbllWe cpegHero
10 — Hwxe cpeaHero
11 — cnabbin
MpusHak BbligeneHuns acphemepua:
26 0 — achemepunabl He BblaeneHbl
1 — acbemepuabl BbigENEHDI
MpusHak ncnonb3oaHusa KA B H3:
27 0 — He ncnonb3yeTcA
1 — ncnone3yetcs

17:16

28 Peseps
29 Peseps
Twvin HaBUraLuMOHHOW CUCTEMBI:
30 0 -TMOHACC
1-GPS
31 Peseps

7.1.3 MakeT «0x11». CTpoka HaBuraumoHHoro kagpa GPS

KonunyecTtso cnoB gaHHbIX B NaKkeTe: 12.
Temn Bblgaumn: 1 pas B 6 CEKYHA KaxKAbIM KaHaNOM, KOTOPbI OCYLLECTBAAET cnexkeHune 3a KA GPS.
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En.

uamep. MapameTp

CnoBo Tun

1 u_int WpaeHTudukartop kaHana (7.1.2)

Koa BpemMeHuW, COOTBETCTBYIOLLUIA Ha4any CTPOKM
2 u_int HaBMrauMoOHHOrO Kagpa OT Havana cyTok. LileHa mnagwero
paspsaga 1/200c
Cnoso #1 (mnagwue 30 6uT).

3 u_int Ecnn KX B Hopme, To 6uThl, cootBeTcTBYOWME KX, paBHbl 0
4 u_int CnoBo #2
12 u_int Cnoeo #10

7.1.4 Maket «0x12». CTpoka HaBurauuoHHoro kagpa MNOHACC

KonmyecTtBo cnoB AaHHbIX: 8.
Temn Bblgaun: 1 pas B 2 CEKYHAbI KaXKAbIM KaHa/IOM, KOTOPbI OCYLLECTBAAET cnexkeHune 3a KA
MOHACC.

En.

uamep. MapameTp

CnoBo Tun

1 u_int WaeHTudukartop kaHana (7.1.2)

Koa BpemMeHMW, COOTBETCTBYHOLLUIA HA4any CTPOKM
2 u_int HaBUrauMOHHOIO Kagpa OT Havana cyTok. LleHa mnaglero
paspsaga 1/200c

3 u_int UHdopmaLMoHHble cumBonbl (6utkl 85...54)

4 u_int MHdopmaLMoHHble cumBonbl (butel 53...22)

MHdopmaLMoHHble cumBonbl (butel 21...1, nepegatoTcs B
5 u_int cTapwmx 21-m paspsage). B mnagwmx 11-tu paspsigax
nepegnaetcs 0.

6 u_int Pesynbrat npoepkn KX (0 — olwunbok HeT)
7 u_int Howmep cTpoku B cynepkagpe (1...75)
8 u_int Kon MmeTku BpemeHu

7.1.5 Maket «0x13». MeoueHTpUYECKME KOOPANHATDI

Konunyecrtso cnos gaHHbIX: 32.
Temn Bblgayun: 1 nam 5 pas B cekyHAy B COOTBETCTBMU C TEMMOM Bbla4M BbIXOAHbIX AAHHbIX.
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Cnoso Tun usfntp. MapameTtp
1,2 double M KoopawnHaTtsl nonb3osatens B WGS-84, koopanHata X
3,4 double M KoopawnHaTtsl nonb3osatens B WGS-84, koopanHata Y
56 double M KoopanHatbl nonb3oBartens B WGS-84, koopanHata Z
7,8 double M Cpeur LB npuemHuka otHocuTensHo LB GPS
9,10 double m/c CocTaBnsioLlas BEKTopa CKOPOCTU nosb3oBaTens no X
11,12 double m/c CocraBnsawowasn BeKTopa CKOpoCTW nonb3oBaTtens no 'Y
13,14 double m/c CocraBnsiowas BeKTopa CKOPOCTU Nosb3oBaTtens no Z
15,16 double m/c CkopocTb yxoga LB npnemnuka
17,18 double CocraBnstowas ¢akropa PDOP no koopguHaTte X
19, 20 double Cocraensatowasn gaktopa PDOP no koopaunHate Y
21,22 double Cocraenstowasn daktopa PDOP no koopanHate Z
23,24 double TDOP
25, 26 double M Cpeur LB npuemHuka otHocuTensHo LB MOHACC
27,28 double M OueHKa TOYHOCTU MeCcTooNpeaeneHus
29, 30 double c Bpemsa GPS
31, 32 double c Bpema MIOHACC

7.1.6 Maket «0x20». Meorpaduyeckme KOOPANHATDI

Konunuectso cnos gaHHbIX: 34.
Temn Bblgayun: 1 nam 5 pas B cekyHAy B COOTBETCTBMU C TEMMOM Bbla4YM BbIXOAHbIX AAHHbIX.

CnoBo Tun Ea. MapameTp
n3mep.
1,2 double c Bpemsa UTC B cekyHaax, npowegiuee ¢ 004 00muH 00c 1
sHBaps 2008r.
3,4 double pag LnpoTta
56 double pag JonroTta
7,8 double M BbicoTa Hag annunconaom
9,10 double M OTKnoHeHWe annuncouaa oT reomaa
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11 int Konuuyecteo KA B pelueHun
12 int Peseps
13,14 double GDOP
15,16 double PDOP
17,18 double TDOP
19, 20 double HDOP
21,22 double VDOP
23,24 double m/c CrnaxeHHas ckopocTb yxoaa LB npmuemHuka
25, 26 double M CrnaxeHHbin casur LB npuemHuka otHocutenbHo LB GPS
CrnaxeHHbin casur LB npueMHuka oTHocuTensbHo LB
27,28 double M MMOHACC
dnar goctoBepHoCTU peLueHus H3:
29 int 0 — pelueHne JOCTOBEPHO
MHa4e — peLleHne HegOCTOBEPHO
30 int Peseps
31, 32 double m/c MnaHoBasa ckopocTb
33,34 double pag Kypc

7.1.7 MakeT «0x21». Tekywan TenemeTpua npuemMHuKa

KonunyecTtso €/n10B gaHHbIX: 3.
Temn Bblgauun: 1 pas B ceKyHAy.

En.

CnoBo Tun MapameTtp
nu3mep.
1 u_int CnoBo COCTOSAHMSI NPUEMHUKA
2 u_int c Bpemsa npnemHuka nocne nepecrapta
3 (cTapuwme u_short Konuuectso KA B cnexeHuu
16 6uT)
3
(Mnagwwue u_short Konuuectso KA B peLueHun
16 6uT)

CnoBo cocTosiHMA NPUeMHUKa (3aecb 1 aanee):

Buthbl MapameTp

0 Peseps
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10

11

13:12

14

15

16

17

18

19

20

21

22

23

Peseps

MpusHak peweHns H3:

0 — HeT peLueHns

1 — ecTb pelwieHune

MpusHak pelleHns B pexnme 2D:

0-3D
1-2D
Peseps

Mpr3Hak ncnonb3oBaHUs CoOBMELLLEHHOro co3e3ans KA npu peweHmm H3:
0 — HeT
1-pa

Peseps

Peseps

HocTyneH anbmaHax:
0 — Het
1-na

Peseps

dnar gocToBepHOCTM METKM BpeMeHu (1PPS):

0 — MeTKka BpeMeHU HeaoCToBEpHa (He ynpaensieTcs)

1 — meTKka BpeMeHM aocToBepHa (dopmupyeTca no peweHmo H3)
BO3MOXHOCTb MCNOMb30BaHUSA KCTPaNONALUN HABUrALMOHHbBIX ONpeaeneHun:
0 — HeT

1-pa

Tvn pewweHmnsa HS:

0 — cCOBMELLIEHHbIN

1 — Tonbko GPS

2 — 1onbko MOHACC

PaspelueHue ncnonb3oBaHus pexuma 2D:

0 — Het

1-na

Pexxvm prkcmpoBaHHbIX KOOpAUHAT:

0 — Het

1-pa

PaspelueHune sKkCcTpanonauumn HaBUrabuMoHHbIX U3SMEPEHUNA:
0 — HeT

1-pa

Peseps

PaspelueHne ncnonb3oBaHnsa AnHaMmM4yeckoro unesrpa:
0 — Het

1-na

Peseps

Temn BblAauM BbIXOAHbIX AaHHbIX:

0-5Iy

1-1ly

Peseps

TenemeTpusi HaNPSHXEHUSA NMUTAHUSA aHTEHHBbI:
0 — He Hopma

1 — Hopma

TenemeTpus cnHTE3aTopa 4acToTbl:

0 — He HopMma
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1 - Hopma

an/ISHaK Bbl4a4yn KOoOpAMHAT Mo pe3yrnbratamM 3KCTpanonaunn:

24 0 — HeT
1-na
25 Peseps

MpusHak pelwweHns H3 ¢ ncnonb3oBaHMEM gMHaMU4ecKoro omnerpa:
26 0 — douneTp He ncnonb3yeTcs
1 — uneTp Mcnonb3yeTcs

27 Peseps

Pexxvm paboTbl npueMHuka:
0 — wTaTHbIN

29:28 -
1 — TecToBbIN
2 — obHoBneHue MO
AnnapatHas koHdurypaums MNopta #0:
30 0 - RS232
1-USB
AnnapatHas koHdurypaums 1/5MMu;:
31 0-1ly
1-5Iy

7.1.8 MakeT «0x22». Bugumeie KA

Konuyectso cnos aaHHbIX: 1 + 3*NSat.
Temn Bblgauun: 1 pas B ceKyHAy.

En.

CnoBo Tun MapameTp
usmep.
. KonuyectBo cnyTHUKOB, NO KOTOPLIM Nepefaercd
1 int
nHdopmaums (NSat)
2.4 structure CTtpykTypa gaHHbix anga 1-ro KA B 30He BUAMMOCTH
-1+3*NSat
 1+3*NSat structure CtpykTypa gaHHbix ansa NSat-ro KA B 30He BUOMMOCTH

CTpyKTypa AaHHbIX A1a KA B 30He BUAMMOCTH (structure):

En.

CnoBo Tun MapameTp
nsmep.
1 int WpeHTndukartop kaHana (7.1.2)
2 (1Cg36$|”:)”e short pag Yron mecta (ueHa mnagwero paspsiga 0,001pan)
2
(mMnagwue short pag A3nmyT (ueHa mnagwero paspsga 0,001pan)
16 ouT)
3 (1Cga6%$)”e short nblru OTHoweHue curHan/wym (ueHa mnaguero paspsga 0,1abMy)
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3 Homep kaHana npuemMHuka, Haxogswerocs B criexeHun 3a KA
(Mnagwwue short (0...23). Ecnu KA He B cnexeHnu, To nepeaaeTcs Kog
16 6uT) «OXFFFF»

7.1.9 Maket «0x3E». [akeT N0 BKNHOYEHMIO NPUEMHUKA

KonnyecTtBo cnoB gaHHbIX: 3.
MakeT popmmpyeTcs ogHOKPATHO Yepes 2 CEeKYHAbl NOC/e BKAOYEHMA NPUEMHMKA.

En.
n3mep.

CnoBo Tvn MapameTtp

KoHTponb uenoctHocTun pesepsHoro O3Y. lNepenaetcs
1 u_int KonmnyecTtBo cHbonHbIx 6r1okoB nocne TecTnpoBaHud. Ecnu 0, To
cboriHbIx BnokoB B O3Y HeT

Kog BpemeHu UTC, cuntaHHbin u3 pesepsHoro O3Y. Ecnn 0, 10

2 u_int Bpemsi B O3Y He coxpaHeHo
3 uint Kog BpemeHn UTC, cYMTaHHbIN U3 YacoB pearibHOro BpeMeHu
- npnemMHunKa
7.1.10 MakeT «0x3F». OwnbKa npn npueme AaHHbIX

KonmyecTtBo cnoB AaHHbIX: 2.
MakeT popmupyeTcsa No mepe HeobxoaMMOCTH.

En.
nsmep.

CnoBo Tun MapameTp

1 u_int Homep naketa, KOTOpPbIN Bbi3Ban OLLNGKY

MprynHa ownbKu:
1 — HeBepHasi KOHTPONbHasA cymma
2 u_int 2 — HEBepHOE KOSNMMYECTBO AaHHbIX
3 — HegoMyCcTMMbIN HOMEp nakeTa
4 — HegoNyCTUMOE 3Ha4YeHne napameTpa

7.1.11 MakeT «0x40». OTBeT Ha yCTaHOBKY HayanbHbIX NapaMeTpoB

Konunyecrtso cnos gaHHbIx: 12.
MNakeT popmupyeTca B OTBET Ha NosiyyeHne naketa «0x40».

Cnoso Tun Ea. MapameTtp
nsmep.
1 uint c Bpemsa UTC B cekyHaax, npowegwee ¢ 004 00muH 00c 1

saHBap4a 2008r. LleHa mnagwero paspsga 1c
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2 int c CoBur MecTHOro BpemMeHu oTHocuTensHo UTC
3,4 double M KoopanHatsl nonb3oBatens B WGS-84, koopanHata X
5,6 double M KoopawnHaTtsl nonb3osatens B WGS-84, koopanHata Y
7,8 double M KoopanHatbl nonb3oBartens B WGS-84, koopanHata Z

Kopg ckopoctu yxoga LLUB npnemHuka. LleHa mnaglwero

9 int paspsga 0,1m/c
10 int Peseps
11,12 double M Capur LWUB MOHACC oTtHocuTtenbHo WB GPS
7.1.12 MakeT «0x41». OTBeT Ha yCTaHOBKY napameTpoB NOpToB RS232

KonnyecTtBo €/10B AaHHbIX: 4.
MNakeT popmupyeTca B OTBET Ha NoJsiyyeHue nakeTa «0x41».

CnoBo Tun Ea. MapameTp
n3mep.

Homep noprta:

1 u_int 0 - Mopr #0
1 —lopt #1
CkopocTb obmeHa:
0 —48006ut/c
1-96006wuTt/c
2 —192006wut/c

] 3 —384006uT/c
2 u_int

4 — 576006uT/c

5 —1152006uT/c

6 — 2304006uT/Cc

7 —4608000uT/C

8 — 9216006uT/Cc

KonnyectBo cTOnoBbIX 6UT:

3 u_int 0 — 1 cTonosbIn 6UT

1 — 2 cTonoBbIx 6uta
dopmmpoBaHMe G1Ta YETHOCTH:
0 — He cbopmupyeTcs

1 — popmupyeTcs Kak BUT YETHOCTH

4 u_int 2 — hopmUpyeTcs Kak BUT HEYETHOCTY
3 —Bcerga 0
4 —Bcerga 1
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7.1.13 MakeT «0x42». OTBET Ha YyCTaHOBKY pexuma paboTbl NpMeMHUKa

KonunyecTtso €n10B gaHHbIX: 3.
MakeT dopmupyeTca B OTBET Ha NoayyYeHMe naketa «0x42».

En.

uamep. MapameTp

CnoBo Tun

PaspelueHue ncnonb3oBaHus pexuma 2D:
1 u_int 0 — pexum 2D He paspelleH
1 — pexxum 2D paspeLueH
Pexum paborbi:
0 — COBMeELLIEHHbIN

2 u_int 1 - Tonbko GPS
2 — toneko MTOHACC
Pexxvm prkcmpoBaHHbIX KOOpAUHAT:
3 u int 0 — KoopauHaTbl He 3ahUKCUPOBaHbI
- 1- KoopAunHaTbl Sad)MKCMDOBaHbI; onpenendarTcAa TOJ1bKO
cOBur N CKOpOCTb yxoaa B npunemMHuKa
7.1.14 MakeT «0x43». OTBeT Ha yCTaHOBKY napameTpoB Ana pelweHus H3

KonunyecTtBo €/10B AaHHbIX: 5.
MNakeT popmupyeTca B OTBET Ha NosiyyeHue naketa «0x43».

En.

CnoBo Tun MapameTtp
nsmep.
1 u_int Macka GDOP. LleHa mnagwero paspsga 1e-1
2 u_int rpag Macka yrna mecta
3 U int c MpoOoOmKUTENBHOCTL 3KCTPaNONALMN HaBUrALMOHHbIX

onpeaeneHnin. inanasoH 1...5¢

PaspelueHune skcTpanonauum HaBuUraumMoHHbIX onpeaeneHun:
4 u_int 0 — aKcTpanonsums He paspeLueHa

1 — akcTpanonsaunsa paspeLleHa

PaspelueHne ncnonb3oBaHns AnHaAMMYeckoro omnerpa:
5 u_int 0 — He paspeLleHo

1 — paspeLleHo

7.1.15 MakeT «0x44». OTBeT Ha yCTaHOBKY TeMna BblAa4n BbIXOAHbIX
AaHHbIX

KonunyecTtso cnoB gaHHbIX: 1.
MakeT popmupyeTca B OTBET Ha NosiyyeHne nakeTa «0x44».
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Cnoso Tun EA. MapameTtp
usmep.
TeMn BblAauu BbIXOOHbIX AaHHBIX™:
1 u_int 0-5y
1-1lu.
lMpumeyaHus:

1. YcraHoBKa Temna Bblgauu 50, He meeT AeicTBMA A1a BapraHTa MCNOAHEHUA MPUEMHMKA «E»

7.1.16 MakeT «0x46». OTBET Ha yCTaHOBKY COOTBETCTBUSI MPOTOKONOB
KOMMYHMWKaLMOHHbLIM NOpTam

KonunyecTtso €noB gaHHbIX: 1.
MakeT dopmupyeTca B OTBET Ha NoAydYeHMe naketa «0x46».

Cnoso Tun EA. MapameTtp
n3smep.
YcTaHOBKa COOTBETCTBUSI Tunma MpOTOKONa Homepy nopta
1 U int NpUeMHUKa: §
- 0 — MopT #0: GuHapHbIN NpoTokon; MNopT #1: NMEA
1 —Mopt #0: NMEA, lNMopT #1: GUHapHLIN NPOTOKON
7.1.17 MakeT «0x48». OTBeT Ha ycTaHOBKY anbmaHaxa GPS

Konunuectso cnos gaHHbIx: 20.
MakeT dopmunpyeTca B OTBET Ha NoayyYeHMe naketa «0x48».

En.

CnoBo Tvn MapameTtp
usmep.
1,2 double nonykpyr  CpenHas aHomanus (Mo)
3,4 double OKCLEHTPUCUTET €
56 double M KopeHb 13 6onbLuoii nomnyocy ( VA )
HonroTa Bocxoasuero y3na Ha 00400muHOOC 6a3oBon aatsl
7,8 double nonykpyr
()
9,10 double nonykpyr ~ Yron HaknoHeHus opbutsi (io)
11,12 double nonykpyr =~ AprymeHT nepurest (w)
13,14 double ”oniprr/ CKOpOCTb U3MEHEHNS1 BOCXOASLLEro y3ra opbuTsl (é)
15, 16 double c KoathpuumneHT a;o nonpaBo4HOro MHOro4YsIeHa yxoda 4acos
17, 18 double clc KoadhdpuumneHT a;; nonpaBo4yHOro MHOrovrieHa yxoaa 4acos
19 - c HavanbHbI MOMEHT BpeMeHU anbMaHaxa, paspsigbl 21:0 (tea)

Homep Hepenu anbmaHaxa, paspsagsl 31:22
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20
(cTapwume short MpusHak «3g0poBbsi» KA
16 6uT)
20
(Mnagwwe u_short Howmep cuctemnon toukm KA (PRN No.)

16 6uT)
7.1.18 MakeT «0x49». OTBeT Ha ycTaHOBKY anbmaHaxa NMIOHACC

Konunuectso cnos gaHHbIX: 18.
MakeT dopmupyeTca B OTBET Ha NonyyYeHue naketa «0x49».

En.
Cnoso Tun uamep. MapameTtp
1,2 double AkcueHTpUcUTET (£,)
3,4 double  c/Butok®  CkopocTb MaMeHeHusi apakoHndeckoro nepuopa (T,
5,6 double  rnonyumkn AprymeHT nepuresi op6uthbl (®,")
MonpaBka k cpegHeMy 3Ha4YeH o ApakoHUYECKOro nepuoaa
7,8 double c/BUTOK A
(AT.)
Bpems npoxoxaeHns nepBoro BOCXOASALLENO y3na opouthbl
9,10 double c A
(tkn )
11,12 double nonyunkn  [JonroTa Nepeoro BOCXOASALLETO y3na opbuTsl (A,")
13,14 double nonyunkn  [lonpaBka K CPeAHEMY 3HaYEHUIO HaKMOHeHUst opBuTbI (Ai,)
15, 16 double c Ipy6bin coeur BLUB oTtHocuTensHo CLLB (rnA)
17
(ctapwwe u_short cytkm | [leHb, Ha KOTOpbIN NepeaaeTtcs anbmaHax (N%
16 ouT)
17
(mnagwwe u_short Homep cuctemHoi Toukn KA (n)
16 ouT)
18
(ctapume short Howmep yactoTtHon nutepsbl KA
16 ouT)
18 MpusHak C," (64T 15), Moandukaumsa cnyTHuka M, (61Tl 0 1
(Mnagwwue u_short 1
16 6uT) )

7.1.19 MakeT «0x4A». OTBeT Ha ycTaHOBKY 3chemepup GPS

KonnyectBo cnos AaHHbIX: 45.
MakeT dopmupyeTca B OTBET Ha NonydYeHue naketa «Ox4A».
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En.

namep. MapameTp

CnoBo Tun

Bpems n gata npuema acpemepug no yacam peanbHOro
1 int c BpeMeHu npuemHuka. 3a «0» npmuHaTo UTC 004 00muH 00c 1
sHBaps 2008r.

2 int MapameTp IODE
3,4 double nonykpyr ~ CpenHas aHomanus (Mo)
nonyKpyr/ CpegHss guHaMmmnyeckas pasHOCTb C PACYETHBIMW 3HAYEHNSMU
56 double o (An)
7,8 double OkcueHTpucuTeT (€)
9,10 double m*? KopeHb 13 6onbLuoi nonyocw ( JA )
11 12 doubl HonroTa Bocxoasuero y3na Ha 00400mnHOOC 6a3oBon aatsl
, ouble nonykpyr Qo)
13, 14 double nonykpyr ~ Yromn HaknoHeHms opbutsi (io)
15, 16 double nonykpyr =~ AprymeHT nepures (w)
17,18 double "onﬁprr/ CKOpOCTb U3MEHEHNs1 BOCXOASLLEro y3na opbuTsl (é)
19, 20 double "0”3;prr/ KoadhpnLmeHT HaknoHerns opbutsl (IDOT)
AMMAMTYga KOCMHYCHOTO rapMOHUYECKOro MONPaBOYHOro
21,22 double Pan urnieHa K aprymeHTy wmpoTbl (Cuc)
AMMMTYOa CUHYCHOTO rapMOHMYECKOTO MOMNPaBOYHOMO YSlieHa K
23,24 double Pan aprymeHTy wmnpoThbl (Cus)
AMMIAMTYga KOCMHYCHOTO rapMOHUYECKOro MONPaBOYHOro
25,26 double M uneHa k paguycy opouTtbl (Crc)
AMMMTYOa CUHYCHOTO rapMOHMYECKOIO MOMNPaBOYHOMO YSeHa K
27,28 double M paguycy opbuthbl (Crs)
AMMIAMTYga KOCMHYCHOTO rapMOHUYECKOro MONPaBOYHOro
29,30 double pan uneHa Kk yrny HakrnoHeHus (Cic)
AMMMTYOA CUHYCHOIO rapMOHMYECKOIO MOMNPaBOYHOMO YSeHa K
31,32 double Pan yrny HaknoHeHus (Cis)
33 int c HavanbHbIn MOMEHT BpeMeHn acpemepug (toe)
34 int c Clock data reference time (toc)
35
(cTapwwme short CodelL2
16 ouT)
35
(Mnagwwue short Hegena  WeekN
16 6uT)
36
(ctapLumne short Svaccuracy
16 6uT)
36
(Mnagwwue short IODC
16 ouT)
37, 38 double C TGD
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39, 40 double clc? KoadhduumneHT as, nonpaBovyHOro MHOrovrieHa yxoaa 4acos
41, 42 double clc KoadhdpuumneHT a;; nonpaBovyHOro MHOrovrieHa yxoaa 4acos
43, 44 double c KoadhdpuumneHT aso NonpaBovyHOro MHOro4rieHa yxoaa 4acos
45
(cTapwume short Mpn3Hak «340pOBbsS» CMYTHMKA
16 ouT)
45
(mnagwue short Homep cuctemHon Toukm KA (PRN No.)
16 ouT)

7.1.20 MakeT «0x4B». OTBeT Ha ycTaHOBKY acpemepua MNOHACC

Konunyecrtso cnos gaHHbIX: 32.
MakeT dopmunpyeTcs B OTBET Ha NosiydeHMe nakeTa «0x4B».

En.

namep. MapameTp

CnoBo Tun

Bpems n nata npuema agemepug no Yacam peanbHoro
1 int BpeMeHu npuemHuka. 3a «0» npmHaTo UTC 004 00muH 00c 1
sHBapsa 2008r.

2 int MUH Bpewms, Ha koTopoe nocumTaHbl adhemepugsl (t,)

3,4 double KM KoopaunHata X KA Ha MOMEHT ty, (X, (t))

5,6 double KM KoopauHata Y KA Ha MOMEeHT ty, (Y, (tp))

7,8 double KM KoopauHata Z KA Ha MOMeHT t, (z, (tp))

9,10 double Kkm/c CkopocTb KA no ocu X Ha MOMEHT t;, (% (ts))
11,12 double KM/C  CiopocTs KA o ocu Y Ha momeT t, (Va (o))
13,14 double KM/C  CkopocTb KA no ocv Z Ha MOMEHT t;, (2 [t}
15,16 double km/c’>  Yckopeue KA 1o ocu X Ha MOMEHT t, (Xq (o))
17,18 double KM/C®  YckopeHue KA No och Y Ha MOMEHT t, (o (o))
19,20 double kM/c®  Yekoperme KA o ocn Z Ha MomenT t, (21 (o))
21,22 double OTHOCUTENbHOE OTKMOHEHUE HecyLen YacToTbl (Y, (ty))
23,24 double c Cagur BLUB otHocuTensHo CLUB (t,(ty))
25, 26 double c Casur CLUB otHocutensHo UTC(SU) (to)
27, 28 double c PacxoxgeHnune CLUB u LB GPS (tgps)

(CTaZpgmme double CYTKM BosapacT achemepungHon nHdopmaumm (Ena)
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16 ouT)
29
(Mnagwwue double CYTKM Bo3pacTt 4acToTHO-BpeEMEHHbIX MONpPaBok (EnT)
16 6uT)
30
(ctapLumne int dakTop To4YHOCTUN namepeHun (Fr)
16 6uT)
30 ) O606LLeHHbI HoMep YeTbipexneTms u cytok 1461*N, + (N —
(mnagwme int CYTKM 1)
16 ouT)
31
(cTapwume short CYTKM Homep cyToK, Ha KoTopble nepegaeTcs anbmaHax (NA)
16 ouT)
31
(mnagwue short Homep cuctemHom Toukm KA (n)
16 ouT)
Mpun3Hak HeQOCTOBEPHOCTM Kaapa:
// 6ut 0 - |, n3 cTpokm 2 AN
// 6ut 1 - |, n3 ctpokm 3 AN
[/ 6ut 2 - |, n3 ctpokn 5 AN
32 [/l éut 4 - |, n3 ctpokmn 7 AC
(cTapLumne short /1 6uT 5 - |, n3 ctpokn 9 AC
16 6uT) /1 6uT 6 - |, n3 cTpokn 11 AC
[/ ont 7 - |, n3 ctpokn 13 AC
// 6ut 8 - |, n3 ctpokn 15 AC
// 61T 9 - NHBEPCHOE 3HaYeHne C." ans KA us
anbmaHaxa
Opyrve npusHaku KA:
[/ 6uTbl 1:0 - npusHak P1
// BuTbl 3:2 - npusHak Bn
32 /1 6uT 4 - npusHak P2
(Mnagwwe short /] ©uT 5 - npusHak P3
16 6uT) // 6UThI 7:6 - npuaHak P
// 6uT 8 - NnpusHak P4
[/l ©nTbl 11:9 - npm3Hak OH&m
/I 6uTbl 13:12 - npusHak M
7.1.21 MakeT «0x4C». OTBeT Ha yCTaHOBKY napameTpoB PPS

KonunyecTtso €n0B gaHHbIX: 5.
MakeT dopmunpyeTca B OTBET Ha NosyyYeHuMe naketa «0x4C».

En.

uamep. MapameTp

CnoBo Tun

Bbinaua PPS:
1 u_int 0 — 3anpelleHa
1 — paspewleHa
MonapHocTb umnynsca PPS:
2 u_int 0 — PPS nonoxuTternbHow NonsapHocTu
1 — PPS oTpuuatensHOM NOAsSipPHOCTH
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Lllkana BpemMeHu, ¢ KOTOPON CUHXPOHM3UpoBaH PPS:

0-GPS

3 u_int 1-UTC
2 -TMOHACC
3-UTC(SU)

Kog pnvtensHoctn PPS. LleHa mnagwero paspsiga 1/23 104

4 u_int 000c. Onana3soH 3Ha4yeHun 0,01...2mc
. Kog cosura PPS. LleHa mnagwero paspsaa 1/739 328 000c.
5 u_int -
- [vanasoH 3Ha4yeHun t1mc
7.1.22 Maket «0x4D». OTBET Ha BKNoYeHne/ucknroveHme KA u3 peweHus

H3

Konnyectso cnoB AaHHbIX: 2.
MakeT dopmMmupyeTcs B OTBET Ha NosiydeHuMe nakeTa «0x4D».

CnoBo Tun Ea. MapameTp
n3mep.

Kog Homepa KA:

1 u_int e GPS:0-KA#1,1-KA#2,...,31-KA#32
e [JIOHACC: 32 — KA #1, 33 — KA #2, ... , 55 — KA #24
Cratyc KA:

2 u_int 0 — 3anpeLeH K Ucrnonb3oBaHuio B pelleHnn H3
1 — paspeLlleH K UCnonb3oBaHuIo B pelieHun H3

7.1.23 MakeT «0x4E». OTBeT Ha pa3pewweHue/3anpet NMEA coobLieHun

Konnyectso cnoB AaHHbIX: 2.
MNakeT popmupyeTca B OTBET Ha NoaydeHme naketa «Ox4E».

CnoBo Tun Ea. MapameTtp
n3mep.
Macka BbigaBaembix NMEA coobueHnii (ecnv omt
ycTaHoBIneH B «0», TO coobLeHne He BbligaeTcs; ecnu ouT
YCTaHOBIEH B «1», TO coobLueHne BblaaeTcs):
o6uT 0 — macka coobuieHns GGA
. ouT 1 — macka coobuieHns GSA
1 u_int ouT 2 — macka coobLeHns GSV
ouT 3 — macka coobLeHns RMC
ouT 4 — macka cooblleHus VTG
6uT 5 — macka coobLeHus GLL
6uT 6 — Mmacka coobLleHus ZDA
dopmat npeambynbl coobieHnn NMEA:
. 0 — npeambyna Bcerga «GP»
2 u_int

1 — npeambyna OpMUPYETCH B COOTBETCTBUMN CO CTaHAAPTOM
NMEA0183 v3.01 (ncnonbaytotcs «GP», «GN», «GL»)
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7.1.24 MakeT «0x4F». OTBeT Ha pa3peLieHune/3anpeT GUHAPHLIX
coo0OLeHun

Konnyectso cnoB AaHHbIX: 2.
MakeT popmupyeTca B OTBET Ha NoaydyeHue naketa «Ox4F».

En.
nsmep.

CnoBo Tun MapameTp

Macka 6e33anpocHbIX GUHapPHbLIX NakeToB (ecnu ouT
ycTaHoBneH B «0», TO coobLleHne He BblgaeTcs; ecnu ouT
YCTaHOBIEH B «1», TO coobLieHne BblaaeTcs):

ouT 0 — macka naketa «0x00x»

ouT 1 — macka naketa «0x01»

ouT 2 — macka naketa «0x02»

1 u_int

ouT 31 — macka naketa «Ox1F»
Macka kaHanoB, Bbl4arOLUX MacCUB OTNago4YHbIX JaHHbIX B

2 u_int
- nakete «0x04»®

lpumeyaHus:
1. Tak KaK 0ThafiouHble AaHHble He AOCTYMNHbI Noab3oBaTesnto, 6uTbl c 0 no 15 B cnose 1 1 cnoBo 2 - HyneBble

7.1.25 MakeT «0x80». OTBET Ha 3aNPOC Ha4YanbHbLIX NapaMeTpPoB

Konunuectso cnos gaHHbIX: 12.
MakeT popmupyeTca B OTBET Ha NosiyyeHne naketa «0x80».
CopeprKkaTenibHas YacCTb NaKeTa aHa/IorMYyHa codepKaTenbHolM Yactu naketa «0x40». Cnoso 1

npeacrasnaeT cobon Tekyliee Bpema NpUemHMKa.

7.1.26 Maket «0x81». OTBET Ha 3anpoc napameTpoB NopToB RS232

KonunyecTtso €n10B gaHHbIX: 4.
MakeT dopmupyeTca B OTBET Ha NoaydYeHMe naketa «0x81».

CopeprkaTenbHas 4acTb MaKeTa aHaNI0rMyHa coaepyKaTeNlbHOM YacTn nakeTa «0x41».

7.1.27 MakeT «0x82». OTBET Ha 3anNpPoC pexumMa paboTbl NPUEeMHUKa

KonunyecTtso €n10B gaHHbIX: 3.
MakeT dopmupyeTca B OTBET Ha NoAydYeHMe naketa «0x82».

CopeprkaTenbHas 4acTb MaKeTa aHa/NI0rMYHa coaepyKaTelbHOM YacTu nakeTa «0x42».
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7.1.28 MakeT «0x83». OTBET Ha 3anpoc napameTpPoB AN pewweHua H3

KonunyecTtso €n10B gaHHbIX: 5.
MNakeT popmupyeTca B OTBET Ha NoJsiyyeHue nakeTa «0x83».
CopeprkaTenibHasA YacCTb NaKeTa aHa/IOrMYHa CoOAePKaTeNbHOM YacTh nakeTa «0x43».

7.1.29 MakeT «0x84». OTBET Ha 3anpoc TeMna BbiAa4n BbIXOAHbIX
AaHHbIX

KonunyecTtso cnoB gaHHbIX: 1.
MakeT dopmupyeTca B OTBET Ha NoaydYeHMe naketa «0x84».
CopeprkaTenibHasA YacCTb NaKeTa aHa/IOrMYHa COAEPKATeNbHOM YacTu nakeTa «0x44».,

7.1.30 MakeTt «0x86». OTBET Ha 3aNPOC COOTBETCTBUSA MPOTOKONOB
KOMMYHUKaLMOHHbIM nopTam

KonnyectBo cnos gaHHbIX: 1.
MakeT dopmupyeTca B OTBET Ha NoAyyYeHMe naketa «0x86».

CopepkaTenbHaa YacTb NaKeTa aHANOrMMYHa COAEPKaTe/IbHOM YacTn NakeTa «0Ox46».

7.1.31 Maket «0x88». OTBET Ha 3anpoc anbmaHaxa GPS

Konunuectso cnos gaHHbIx: 20.
MakeT popmupyeTcs B OTBET HA NoNyveHMe nakeTa «0x88».
CopepkaTenbHaa YacTb NaKeTa aHANOrMMYHa COAEPKATe/IbHOM YacTn nakeTa «0x48».

7.1.32 Maket «0x89». OTBET Ha 3anpoc anbmaHaxa MIOHACC

Konunyecrtso cnos gaHHbIxX: 18.
MNakeT popmupyeTca B OTBET Ha NoJsiy4eHne nakeTa «0x89».
CopeprkaTenibHasA YacCTb NAaKeTa aHa/IOrMYHa COAEPKATeNbHOM YacTu nakeTa «0x49».
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7.1.33 Maket «0x8Ax». OTBeT Ha 3anpoc ahemepug GPS

Konunyecrtso cnos gaHHbIX: 45.
MakeT dopmupyeTca B OTBET Ha NonydYeHMe naketa «Ox8A».
CopeprkaTenibHasA YacCTb NAaKeTa aHa/IOrMYHa COAEPKATENbHOM YacTh nakeTa «Ox4A».

7.1.34 Maket «0x8B». OTBeT Ha 3anpoc achemepung NMOHACC

Konunyecrtso cnos gaHHbIX: 32.
MakeT dopmupyeTca B OTBET HA NONyYeHMe nakeTa «Ox8B».
CopeprkaTenibHasA YacCTb NAaKeTa aHA/IOTMYHA CoAeprKaTeNbHOM YacTh nakeTa «0x4B».

7.1.35 MakeT «0x8C». OTBeT Ha 3anpoc napameTpoB PPS

KonunyecTtBo €/10B AaHHbIX: 5.
MNakeT popmupyeTca B OTBET Ha NosydyeHMe naketa «0x8C».

CopepykaTenbHana YacTb NaKeTa aHaNOMMYHa CoAepPrKaTeNIbHOM YacTm nakeTa «0x4C».

7.1.36 MakeT «0x8D». OTBeT Ha 3anpoc ctatyca KA npu peweHum H3

KonmyecTtBo cnoB AaHHbIX: 2.
MakeT popmumpyeTcs B OTBET Ha NoaydYeHune naketa «0x8Dy.

CopepkaTenbHana YacTb NaKeTa aHAaNOMMYHa COAEePKaATeIbHOM YacTu nakeTa «0x4D».

7.1.37 MakeT «0X8E». OTBET Ha 3anpoc BbigaBaemMbix NMEA coobueHun

KonnyectBo cnos gaHHbIX: 1.
MakeT dopmupyeTcs B OTBET Ha NosiydeHMe nakeTa «Ox8E».

CopepkaTenbHana YacTb NaKeTa aHaNOMMYHa COAEePKaTe/IbHOM YacTu nakeTa «Ox4E».

7.1.38 MakeT «0x8F». OTBeT Ha 3anpoc BblAaBaeMbIX OUHAPHbIX
Ccoo0LeHUn

KonmyecTtBo cnoB AaHHbIX: 2.
MakeT popmupyeTcsa B OTBET Ha NoNy4YeHne nakeTa «Ox8F».
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CopeprkaTenbHas 4acTb MaKeTa aHa/IorMyYHa coaepyKaTelbHOM YacTn nakeTa «Ox4F».

7.1.39 MakeTt «0xC1». OTBeT Ha KOMaHAy 3anpoca Bepcun M0

KonunyecTtso €noB gaHHbIX: 1.
MakeT dopmupyeTca B OTBET Ha NonyyYeHMe naketa «OxCl».

Cnoso Tun EA. MapameTtp
usmep.
1 (10;36?4”:)”6 u_short Craplee cnoso Homepa Bepcun MO
1
(Mnagwwme u_short Mnapwee cnoso Homepa Bepcumn NO
16 6uT)
Nara Bepcun MO:
5 int 6uTbl 4...0 — yncno
u_n ouTtbl 8...5 — mecsL
outbl 23...9 —rog.
3 u_int CnoBo cocTosHMs npuemHuka, 6utel 30 n 31 (7.1.7)

CepuiiHbIN HOMEep NPUEMHUKA:
4 u_int Crapwwun 6anTt npeacraensieT OyKBEHHbIA Ko NPOU3BOANTENS,
3 Mnagwmux 6anTta — NOpsAKOBbIN HOMEpP

7.1.40 MakeTt «0xC2». OTBET Ha KOMaHAY nepecTapTa NPUEeMHMKa

Konunuecrtso €noB gaHHbIX: 1.
MakeT dopmunpyeTca B OTBET Ha NosyyYeHMe naketa «0xC2».

En.

CnoBo Tvn MapameTtp
usmep.

Koa nepectapta u BOCCTaHOBMNEHMUS 3aBOACKNX HACTPOEK:

e 6ut 0 — cTupaHne achemepuaHon nHgdopmarmm 8 O3Y:
0 — 3WU cTepTa
1 - 3W He cTepTa

e 0uT 1 - cTupaHmne anbMaHaxoB cuctem B O3Y:
0 — AC cTepTbl

1 u_int 1 — AC He cTepThl

e 6UT 2 — BOCCTAHOBMNEHNE 3aBOACKUX HACTPOEK:
0 — He umeeT aencTeus (NpMeMHUK paboTaeT C TEKYLLUMU
HacTponkammn)
1 — nepeknioveHne Ha 3aBoACKUE HACTPOMKM (MPUEMHMK
paboTaeT ¢ 3aBOACKUMM HAcTponKamum).
Koa «0» cooTBETCTBYET ropsyemMy cTapTy, kog «1» - Tennomy
CTapTy, KoA «3» - XONOAHOMY CTapTy
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7.1.41

Maketr «0xC3». OTBeT Ha KOMaHAYy COXpPaHEHUS OCHOBHbIX

napameTpoB Bo Flash

KonnyectBo cnos gaHHbIX: 1.

MNakeT popmupyeTca B OTBET Ha NosydyeHMe naketa «OxC3».

CnoBo Tun

En.

uamep. MapameTp
Kopg 3aBepLueHnsa onepauuu:

u_int 0 — napamMeTpbl YCNeLwHO COXpaHeHbI

1 — napameTpbl He CoXpaHeHbI

7.2. BXoaHble coobLeHus

7.2.1 ®opmat coodLieHun

“p”.8 “S”:8 “G":8 “G"”:8 <ncmd:16> <ndat:16> <dat1:32, ..., datN:32> <cs:32>

“PSGG”: npeambyna naketa (32 6uTa)
<ncmd>: Homep naketa (16 6uT)
<ndat>: Konnuyectso 32-T1 pa3psaAHbIX C/IOB AaHHbIX COAEPKATeNbHOM YacTu nakeTa (16 6uT)

<datl, dat2, ..., datN>: cogep:kaTenbHas 4acTb coobuieHuns (32-x GBUTHbIE C/1I0Ba); KONNYECTBO
AaHHbIX COOTBETCTBYET NapameTpy <ndat>

<CS>: KOHTPO/IbHAA cyMmma nakeTa (32 6uTta), BbluMCAAETCS METOAOM «MUCKAtoYatowero UTN»
no BCem NoAAM NaKeTa, NpeAcTaBAeHHbIM B BUAE 32-X OUTHbIX C/I0B.

CnncoK BxogHbIx coobuieHni npuseaeH B Tabauue 5.

7.2.2 MNakeT «0x40». YcTaHOBKa HavanbHbIX NapameTpoB

Konunyecrtso cnos gaHHbIx: 12.

CopeprkaTefibHasA YacCTb NaKeTa aHa/IorMYHa CoAep KaTeNbHOM YacTu BbIXOAHOTo naketa «0x40».

7.2.3 MakeT «0x41». YcTaHOBKa napameTpoB nopToB RS232

KonunyecTtso €108 gaHHbIX: 4.
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CopeprkaTenbHas 4acTb MaKeTa aHa/I0rMYHa coaepyKaTeIbHOM YacTu BbIXOAHOTO nakeTa «0x41y.

7.2.4 NMaket «0x42». YcTaHOBKa pexuma padoTbl NPpUeMHMUKa

KonunyecTtso €/n10B gaHHbIX: 3.
CopeprkaTenibHasA YacCTb NAaKeTa aHa/IOrMYHa COAEPKATENbHOM YacTU BbIXOAHOTO nakeTa «0x42».

7.2.5 Maket «0x43». YcTaHOBKa napameTpoB Ansa pewexna H3

Konn4yectBo cnoB gaHHbIX: 5.
CoaeprkaTenbHan 4acTb MaKeTa aHa0rMYHa coaepKaTe/ibHOM YacTu BbIXOAHOro naketa «0x43».

7.2.6 MakeT «0x44». YcTaHOBKA TeMna BblAayu BbIXOAHbIX AaHHbIX

KonnyectBo cnos gaHHbIX: 1.
CoaeprkaTenbHan 4acTb NaKeTa aHa0rMYHa coaepKaTe/ibHOM YacTu BbIXOAHOro naketa «0x44».,

7.2.7 Maket «0x46». YcTaHOBKa COOTBETCTBUSA MPOTOKONOB
KOMMYHUWKaLMOHHbLIM NopTam

KonunyecTtso cnoB gaHHbIX: 1.
CopeprkaTenibHasA YacCTb NaKeTa aHa/IorMYyHa CoAep KaTebHOM YacTu BbIXOAHOIO naketa «0x46».

7.2.8 MakeT «0x48». YcTaHOBKa anbMaHaxa GPS

Konunuectso cnos gaHHbIx: 20.
CopeprkaTenibHasA YacCTb NaKeTa aHa/IorMYyHa CoAep KaTeNbHOM YacTu BbIXOAHOTO naketa «0x48».

7.2.9 Maket «0x49». YctaHoBKa anbmaHaxa NMOHACC

Konunyecrtso cnos gaHHbIx: 18.
CopeprkaTenibHasA YacCTb NaKeTa aHa/IorMYyHa CoAep KaTeNbHOM YacTu BbIXOAHOTO naketa «0x49».
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7.2.10 MakeTt «0x4A». YctaHoBKa achemepug GPS

Konunyecrtso cnos gaHHbIX: 45.
CopeprkaTenibHasA YacCTb NAKeTa aHa/IorMYyHa CoAep KaTeNbHOM YacTu BbIXOAHOIO naketa «0x4A».

7.2.11 MakeT «0x4B». YctaHoBKa achemepug NMOHACC

Konunyecrtso cnos gaHHbIX: 32.
CopeprkaTenibHas YacCTb NaKeTa aHa/IorMYyHa CoAepKaTebHOM YacTU BbIXOAHOTo naketa «0x4B».

7.2.12 Maket «0x4C». YcTaHoBKa napameTpoB PPS

KonunyecTtso €n0B gaHHbIX: 5.
CopeprkaTenibHas YacCTb NaKeTa aHa/IorMYyHa CoAepKaTeIbHOM YacTu BbIXOAHOTo naketa «0x4C».

7.2.13 MakeT «0x4D». Bkntountb/mckniountb KA n3 pewenusa H3

Konunyecrtso €n10B gaHHbIX: 2.
CopeprkaTenibHas YacCTb NAaKeTa aHa/IorMYyHa CoAeprKaTeNbHOM YacTu BbIXOAHOTo naketa «0x4D».

7.2.14 MakeT «0x4E». Pa3pewntb/3anpetuts NMEA coobeHus

Konnyectso cnoB AaHHbIX: 2.
CopeprkaTenibHas YacCTb NaKeTa aHa/IorMYyHa CoAepKaTeIbHOM YacTU BbIXOAHOTo naketa «Ox4E».

7.2.15 MakeT «0x4F». PaspewnTb/3anpeTuTb OUHAPHLIE COOOLIEHMA

Konnyectso cnoB AaHHbIX: 2.
CopeprkaTenibHas YacCTb NaKeTa aHa/IorMYHa CoAepKaTebHOM YacTu BbIXOAHOTo naketa «Ox4F».

7.2.16 MakeT «0x80». 3anpoc HavyanbHbLIX NapameTpoB

KonnyectBo cnos gaHHbIX: 1.
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u_int JTio6oe 3HaveHne

7.2.17 MakeT «0x81». 3anpoc napameTpoB noptoB RS232

KonunuecTtso cnoB gaHHbIX: 1.

Homep nopTta, Ang KOTOPOro NPoOn3BoOAUTCH 3anpoc:
u_int 0 — lMopt #0
1 —lMoprt #1

7.2.18 MakeT «0x82». 3anpoc pexuma padoTbl NPUeMHMKa

Konnyectso cnos aaHHbIX: 1.

u_int Jltoboe 3HayeHne

7.2.19 MakeT «0x83». 3anpoc napameTpoB ans pewexHusa H3

Konnyectso cnos aaHHbIX: 1.

u_int Jltoboe 3HayeHne

7.2.20 MakeT «0x84». 3anpoc Temna BbiAa4un BbIXOAHbLIX AAHHbIX

Konnyectso €108 AaHHbIX: 1.

u_int JTio6oe 3HaveHne
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7.2.21 MakeT «0x86x». 3anpoc COOTBETCTBUA NPOTOKOSOB
KOMMYHMKaLMOHHbLIM NopTam

KonunuecTtso cnoB gaHHbIX: 1.

u_int Jltoboe 3HayeHune

7.2.22 MakeT «0x88». 3anpoc anbMaHaxa GPS

Konnyectso cnos aaHHbIX: 1.

u_int Homep cuctemHon Toukn KA GPS (1...32)

7.2.23 MakeT «0x89». 3anpoc anbmaxaxa NMTOHACC

Konunuectso cnoB gaHHbIX: 1.

u_int Homep cuctemHoin Toukn KA TTIOHACC (1...24)

7.2.24 MakeT «0x8A». 3anpoc achemepug GPS

KonunuecTtso cnoB gaHHbIX: 1.

u_int Homep cuctemHon Toukmn KA GPS (1...32)

7.2.25 MakeT «0x8B». 3anpoc achemepug NMOHACC

Konnyectso cnos aaHHbIX: 1.
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u_int Homep cuctemHon Toukmn KA IMTIOHACC (1...24)

7.2.26 MakeT «0x8C». 3anpoc napametpoB PPS

KonunuecTtso cnoB gaHHbIX: 1.

u_int JTio6oe 3HaveHne

1.2.27 MakeT «0x8D». 3anpoc cratyca KA npu pewennn H3

KonunuecTtso cnoB gaHHbIX: 1.

Kog Homepa KA:

u_int e GPS:0-KA#1,1-KA#2,...,31-KA#32
e [JIOHACC: 32 — KA #1, 33 - KA#2 , 55 — KA #24

7.2.28 MakeTt «0x8E». 3anpoc BbigaBaembix NMEA coobweHun

Konnyectso cnos aaHHbIX: 1.

u_int JTio6oe 3HaveHne

7.2.29 MakeTt «0x8F». 3anpoc BblaaBaeMbIX OMHAPHbLIX COOOLIEHUN

KonunuecTtso cnoB gaHHbIX: 1.

u_int Jltoboe 3HayeHune
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7.2.30 MakeTt «0xC1». 3anpoc Bepcum MO

Konnyectso €108 AaHHbIX: 1.

u_int JTio6oe 3HaveHne

7.2.31 Maket «0xC2». MepecTapT npueMHUKa

Konunuectso cnoB gaHHbIX: 1.
CopeprkaTenibHas YacCTb NaKeTa aHa/IorMYyHa CoAepKaTebHOM YacTU BbIXOAHOTo naketa «0OxC2».

7.2.32 MakeT «0xC3». CoxpaHeHMe OCHOBHbIX NapameTpoB Bo Flash

KonunuecTtso cnoB gaHHbIX: 1.

u_int JTio6oe 3HaveHne
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s. lpunoxexue B. Onucaxune nporokona NMEA

CTpyKkTypa coobueHma NMEA (B cooTBeTcTBUM cO cTaHaapTom NMEA 0183 v3.01):

Saaccc,c--c*hh<CR><LF>

1.

2.

”S” — Hauano coobLieHns.

”aaccc” — appecHoe none. bykBeHHO-uudpoBaa WMHPOpMAUMA, NpefHaA3HAYEeHHaAa ANA
naeHTUPMKaLUNMM UCTOYHMKA M TUna coobuieHua. Mepsble ABa cMMBOJA — MAEHTUDMKATOP
coobueHuns, onpeaensowmn UCNOb3yeMYO B PeLleHNUM HAaBUTAUMOHHY cuctemy: «GP» —
GPS; «GL» — MOHACC; «GN» — ITIOHACC + GPS lMNMocnegHne Tpu cMmBOaa — MHEMOHMKA
dopmarta cooblieHunn, onpeaenaowas GopmaT AaHHbIX NOCAeAyoWero coobueHus.

”n n

, — pasgenutenb nonen. fABNSETCA HAYa/lOM KaxKAOro MoAns, KPOMe afpecHoOro U
KOHTPONbHOM CyMMbl. ECM A@HHbIA CMMBOA CAedyeT 3a NycTbiM NOAEM, TO NPU3HAK TOrO,

4YTO AaHHbIE HE NepenatoTCA.

"c--c” — 610K AaHHbIX coobuleHus. CneayeTt 3a afipecHbIM Noaem u npeacrasnfaeT cobow
rpoynny nonen c nepegaBaemMbiMM JaHHbIMKU. [locnenoBaTeNibHOCTb MOJIENM  AaHHbIX
duKcnpoBaHa M onpeaenseTca TPETbUM U NMOCNeAoBaTe/lbHbIMWM CMMBONAMU B aZlpeCHOM

”n
) .

none. lNone AaHHbIX MOXKeT 6bITb nepemeHHon A/MHblI U HAYUHAETCA C CMMBOJ1a

nkn

pa3genntenb KOHTPOJIbHOM cymmbl. CnegyeT 3a NocneAHWM MONEM OaHHbIX B
coobuieHmmn. Pasgenutens ABAAETCA NPU3HAKOM TOro, 4YTO cieaylowume aBa CUMMBOAA
ABNAIOTCA WECTHAALATEPUYHBIM NPEACTaBNEHUEM KOHTPOIbHON CyMMbl COOBLLLEHUS.

"hh” — nose KOHTPObHOW cyMmMbl. ABCONOTHOE 3HaYEeHME BbIYMUCAARTCA KAk UCKAoYaollee

EY

MM Bcex 8-BUTHbIX CMMBOJIOB, PaCnONOXEHHbIX Mexay ”S” wu (He BKAtOYaa 3TU
cumBonbl). LlecTHaguaTepuyHoe 3HayeHue cTapwux 4-x 6uT 1M mnagwmnx 4-x  6ut
npeobpasytotca B asa ASCIl cumsona (0-9, A-F (BepxHuit perunctp)). CTapwuii cMmBoOnN
nepeaaetca nepsbiM. KOHTPO/bHAA cymma nepepaeTcs BO Bcex coobueHusax. Mpumep

OPMMUPOBAHUA KOHTPOIbHON CYMMbI: ,5,5,17,77,71,048, .
[0) " SGPGSV,5,5,17,77,71,048,53*43

<CR><LF> — 3aBepuiatowme CUMBObI.
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8.1. GGA: paHHble MecTononoXxeHus

ID OndppepeHumansHom ctaHumm GPS
BospacT anddepeHLmanbHbix nonpaBok GPS?
BbicoTa Haz reouaom®, MeTpo
BbicoTa Hag cpedHMM ypOBHEM MOPS, METPOB
HDOP—| —H
$--GGA,hhmmess.ss, lliLILa,yyyyy.yy,a,x,xx,x.X,X.X,M,X.X,M,X.X,xxxx*hh<CR><LF>
L KonuuecTtBo cnyTHUKOB B pelueHun, 00-12,
L MOXeT OTnnyaTbCs OT KonnyecTsa BUOMMbIX
Pexum paboTbl npremMHuka’*
JonroTa - B/3
Wnpota — C/B
—Bpems UTC OnpegeneHus koopanHaT

MpumeyaHus:

1) Pexum paboTbl npuemHuKa: 0 = KOOpAMHaTbl HEAOCTYMHbI NN HELO0CTOBEPHDI
1 = pexxum GPS SPS, koopanHaTbl 4OCTOBEPHbI
2 = puddpepeHumanbHbin GPS, pexxmum GPS SPS
3 = pexkum GPS PPS, KoopanHaTbl 4OCTOBEPHbI
4 = RTK
5 = Float RTK
6 = Pexkum akcTpanonaumm KkoopanHaT
7 = Pexxnm py4yHoro seoja
8 = Pexxum cumynaTopa.

Mone «Pexxnm paboTbl NPUEMHMKa» He AOJIKHO ObITb NYCTbIM.

2) KonnuectBo ceKyHn, npolleallee ¢ MOMeHTa npuxoaa coobuieHms SC104 tun 1 wam 9;
Hynesoe none, ecnm DGPS He ncnonb3syetca.

3) BbicoTa Hag reovMaom: pasnnuMe Mexay MOBEpPXHOCTbi 3eMHoro annunconga WGS-84 u
CpeaHUM ypoBHEM MOPA (MOBEPXHOCTbIO reomaa). «-» = CpeAHUN YyPOBEHb MOPSA HaxoamUTCA
HUXe YPOBHA NOBepxXHOCTU snannconaa WGS-84.
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s.2. GLL: reorpacdhuyeckue koopauHathbl - WIMPOTA/A0ONroTa

$--GLL LI a,yyyyy.yy,a, hhmmss ss,A,a*hh<CR><LF>

|— l/IH,u,MKaTop pemmvna
CTaTyc I_ A = paHHble JOCTOBEpPHbI
BpeMﬂ UTC onpegeneHus koopanHaTL- V = gaHHble He4OCTOBEPHbI
Honrota - B/3

Wnpota — C/B

MpumeyaHua:
1) UHauMKaTop pexuma:

A = ABTOHOMHbI pexXnm

D = AnddepeHumnanbHbliii pexum
E = dKkcTpanonAuma KoopanHat
M = Pexxnm py4yHoro ssoga

S = PeXXum cumynaTopa

N = HepgocTtoBepHble gaHHble

2) Mone «WHpuKaTop pexkuma» pononHaet none «CraTyc», KOTOPOE [AO/MKHO COAEPATb
3HauyeHue V = Invalid ana Bcex 3HayeHU nona «MHANKaATOP pexmmar», Kpome 3HauyeHui A =

ABTOHOMHbIM pexxnm u D = anddepeHumancHbIi peXXUM.

8.3. GSA: reomeTpumyeckun (pakTop YXyAWEHUS TOYHOCTU M
aKTUBHbIE CMYTHUKK

$--GSA,a, X, XX, XX, XX, XX, XX, XX, XX, XX, XX,XX,XX,XX,X.X,X.X,X.Xx*hh<CR><LF>

‘ ‘ L vDoP
HDOP
t PDOP

ID HOMepa' CryTHWKOB MCMOSb3YeMbIX B PELLEHNN
Pexum: 1 = HeT peweHus, 2 = 2D, 3 =3D
— Pexxum: M = PyyHown, nepesog B pexum 2D unu 3D
A = ABTOMaTM4eCKMN, aBTOMaTU4ecKoe nepekntodeHne 2D/3D

MpumeyaHua:
1) ID Homepa CNyTHUKOB.

a) Ons GPS ucnonb3yotca Homepa ¢ 1 no 32
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6) Ana WAAS mncnonbsytotca Homepa ¢ 33 no 64. WAAS ncnonbsyet Homepa PRN ¢ 120 no
138. CmeweHune mexay NMEA WAAS SV ID n WAAS PRN pasHsaetca 87. WAAS c PRN, paBHbIm
120, cootBetcTByeT SV ID paBHbIii 33 (120-87 = 33)

B) Homepa ¢ 65 o 96 3apesepsBupoBaHbl ana cnyTtHuMkoB MTOHACC. CnytHukn TJTOHACC
obo3HavatTca Homepom 64 + HoMep CUCTEMHOM TOUKNU. Homepa cuctemHbix Touek ¢ 1 no 24
ana nonHom rpynnuposku [NTOHACC npmnBoaAT K AnanasoHy ymcen 65-88. Homepa ¢ 88 no 96
OOCTYMNHbl AN HOMEPOB CUCTEMHbIX TOYEK, MpeBbiWatowmnx 24, npeaHasHadeHHbIX AaA
3anacHbix KA.

s.4. GSV: BUANMbIE CNYTHUKK

B ogHOM coobuieHmm nepegaeTca mMakcumym 4 cnyTHUKA. Obuiee KonmnyecTso coobLeHni u Homep

nepesaHHOro coobLEHNA COAEPKUTCA B NEPBbIX ABYX NONSAX.

Ecnn B 30He BuanmoctTn ogHospemeHHo HaxoaaTtca GPS n IMOHACC cnyTHUKK, TO MCNOAb3YIOTCA

pa3nunyHble GSV coobuweHnuna. Ana coobuweHunii ¢ GPS cnyTHMKamu ncnonb3yeTca ngeHTndurkaTop

NCTOYHMKa coobuieHuit GP, ans IMOHACC — GL. UaeHTuduKkaTop GN He [0/1KeH MCNONb30BaTbLCS C

ITUM COO6LLI,eHVleM.

B--G SV, X, X, XK, XK, XK KKK KK e e eeane e e ae e aaanens XX, XX, XXX, XX*hh<CR><LF>

o) 00-99 obl'y, 0 ecnn He B cnexeHnn
A3nmyT, rpagycoB UCTUHHBINA, 000 — 359
Yron mecTta, rpagycos, 90° MaKkCUMyMm
— ID Homep cnyTHuKka®
— O6bLLee KoNMYeCcTBO BUANMbIX CMYTHUKOB
— Homep coobiiennst, 1 — 9
— O6Luee KONMMYEeCTBO coobLeHuii’, 1 -9

| L | 4.5 KA?
2-h 13- KA?
SNR (C/N

MpumeyaHua:

1) Ans nepepayn MHPOPMaLMM O CNYTHMKAX MOXKeT notpeboBaTbCsA nepenaTb HECKONbKO

2)

coobuieHnt ¢ oamMHakoBbIMM nonsmu. lepBoe none, coaeprkaliee obliee KONMYECTBO
nepenaBaemMbix COObLLEHUNIM, UMeeT MUHMUMa/IbHOe 3HavyeHue 1. Bropoe none, cogepskallee
nopAAKOBbIN HOMeEP NepeaaBaeMoro coobuleHma, MMHMMa/lbHOe 3HaveHne 1.

MepemeHHoe KonmyectBOo Habopos «ID Homep cnyTHMK-Yron mecta-A3nmyTt-OTHOWeHue
curHan/wym» no3sonseT nepesatb B 04HOM coobleHun nHdopmaumio He bonee, yem o 4
cnyTHUKax. Ecnu nepepaetca nHpopmauna meHee yem 0 4 CNyTHUKAX, TO Hy/NeBble NONA He
MCNONb3YIOTCA.
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3) ID Homepa CNYTHUKOB:
a) Ana GPS ncnonb3yotca Homepa ¢ 1 no 32

6) Ana WAAS ucnonb3ytotca Homepa ¢ 33 no 64. WAAS ucnonb3yet Homepa PRN ¢ 120 no
138. CmeweHne mexay NMEA WAAS SV ID n WAAS PRN pasHaetca 87. WAAS c PRN, paBHbim
120, cootsetctByeT SV ID pasHbiii 33 (120-87 = 33)

B) Homepa ¢ 65 no 96 3apesepsupoBaHbl ana cnytHukoB [JTOHACC. CnyTtHukn TNTOHACC
0603Ha4atoTCA HoMepom 64 + Homep CUCTEMHOM TOYKKU. Homepa cuctemHbix Todek ¢ 1 no 24
ana nonHon rpynnuposku IMTOHACC npuBoAAT K AMana3oHy ymcen 65-88. Homepa c 88 no 96
OOCTYNHbl ANA HOMEPOB CUCTEMHbIX TOYeK, Mnpesbiwatowmnx 24, npeaHasHayeHHbIX A1A
3anacHbix KA.

8.5. RMC. MMHMManbHbIN peKOMeHAO0BaHHbIN HAOOP AaHHbIX

$--RMC,hhmmss.ss,A llILILa,yyyyy.yy,a,X.X,X. X, XXXXXX,X.X,a,a* hh< CR><LF>

u L WnamkaTop pexuma®
MarHuTHOe CKIoHeHue, rpaaycos B/3!
Jarta: pammrr

Kypc, rpag (UCTUHHBIN)
CKOpOCTb OTHOCUTESNBHO 3EMITU, Y310B
Honrota, B/3
WwnpoTa, C/tO
L CTaTyCS—I: A = [laHHble [JOCTOBEPHbI
V = npegynpexaeHne MTHCC npuemHuka
Bpemsa UTC OnpegeneHus koopguHat

MpumeyaHus:

1) BOCTOYHOE CK/NIOHEHWEe BbIYMTAETCA W3 WUCTUHHOIO Kypca, 3anafHoe CK/OHeHue
CKNaAblBAETCA C UCTUHHBIM KYPCOM.

2) UHAuKaTop pexunma:

A = ABTOHOMHbIN pexxmm

D = AnddepeHunanbHbIn pexmm
E = dKcTpanonauma KoopamHat
M = Pexxum pyyHOro ssoaa

S = Pexxum cumynatopa

N = HepocToBepHble AaHHble

3) Mone «MHAMKATOP perrMMa» gononHaeT none «CraTyc», KOTOpoe AO0/KHO COAEPKaTb
3HayeHue V = Invalid ana Bcex 3HaYeHMn Nons «MHAMKATOP pexXmMma», KpoMe 3Ha4YeHn A =
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ABTOHOMHbIN pexkum 1 D = AinpdepeHunansHblii pexkum. NMons «MHAMKATOP pexxuma» u
«CTaTyc» He AOMKHbI 6bITb NYCTbIMW.

8.6. VTG: CKOPOCTb M KYPC OTHOCUTENbHO 3eMNU

$--VTG,x.X, T,X.X,M,Xx.X,N,x.x,K,a*hh<CR><LF>

L MHamkaTop pexuma’
CKOpOCTb OTHOCUTENBHO 3eMNU, KM/Yac
CKOpOCTb OTHOCUTENbLHO 3EMIX, Y3N0B

Kypc, rpag (MarHUTHOEe CKIOHEHMe)
Kypc, rpag (Ha UCTUHHbIN NOMOC)

MpumeyaHua:
1) WUHAnKaTop perrmma:

A = ABTOHOMHbIN pPeXxunm

D = AuddepeHumnanbHbIn pexxmm
E = dKcTpanonauma KoopamHat
M = Pexkum py4yHoro BBoga

S = Pexxum cumynaTopa

N = HepoctoBepHble gaHHble

8.7.ZDA: BpeMsa u pgata

$--ZDA, hhmmss.ss, XX, XX, XXXX,XX,XXx*hh<CR><LF>

I—C,cl,er MECTHOro BpeMeHM!, MuHY, 00...+59
CaBur MECTHOro BpEMEHMN, yact, 00...+13 yacos
flog ———

Mecsy,clnol1l2 [—UTC
JeHb, c 01 no 31 ——
Bpema UTC

MpumeyaHus:

1) [Ans nonyyeHusa mectHoro BpemeHu npubasutb K UTC cABUr MECTHOrO BPEMEHU - CymMmy
MOAYNA YacOB N MUHYT, B3ATYIO CO 3HAaKOM CABWUIra 4acoB MECTHOTO BPEMEHM.
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o.[lpunoxeHne C. Kpatkoe onucaHue nnarhbl

KOMMYTaUnu

Mnata kKommyTaumm leoC-1 npegHasHayeHa ANA NOAKNHOYEHUA NpueMHUKa eoC-1 K BHewHemy

obopyaoBaHUIO AN AEMOHCTPaUMM ero PpyHKUMOHANbHbIX BO3MOXHOCTEN. BHewWHWn Bmua, nnatbl

NnoKasaH Ha puc. 24.
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Puc. 24 BHewHW BuA nnatbl KommyTtaumm lfeoC-1

MnaTa KOMMyTaLUMK OCYLLECTBAAET creaytowme GyHKLMK:

HanpaxeHuAa 5...30B

$bopMUpPOBaAHME OCHOBHOIO HaMnpAXKeHuA

nutauma 3,3B wu3

BXOOAHOIro nOCTOAHHOTIO

NOAKNIOYEHNE BHELIHEro PE3epPBHOr0 UCTOYHMKA HanpsxKeHua (6aTaperku) K NpUemMHUKY

(Ans BapuaHTa UCNONHEHUA «B») C BO3MOXHOCTbIO €ro OTKAUEHUA

uSB

noakntoveHue K USB 1 RS232 noptam MK

npeobpa3oBaHune CTaHAAPTHbLIX YpoBHel curHanos RS232 B yposHu LVTTL n obpatHo

KOMMYTaUUo BXOAHOINoO HanpAxXeHuAa NMUTaHnA OT BHEWHEro NCTOYHUKA UMK Yepe3 pa3beM

6ydepupoBaHme 1 BbiBOA Ha BY pa3bem cekyHAHOM METKM BPpEMEHMU

MHAWKALUMIO HAann4mnAa HanpsaxeHua 3,3B 1 aktueHocTu noptos RS232.

MpUeMHUK NOAKNOYAETCA K N1aTe KOMMYTaLMK Yepes pasbemM X3, MexaHU4yecKkoe KpenaeHue nnatbl

NMPUEMHMKA OCYLLLECTBAAETCA NPM NOMOLLM YETbIPEX BTY/IOK, Kak n3obpakeHo Ha Puc. 25.
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Puc. 25 YctaHoBKa NnpuMemMHUKa Ha NaaTy KOMMyTauumm

HanpseHWe OT BHeLWHero WCTOYHMKa nutaHma 5..30B nogaeTcA Ha LWTbIPbKOBLIA pasbem X2.
[BWKKOBbIM Mepekntoyatenb S2 «VnuT» BbIOMpAeT, C KaKoro pasbema MOCTynaeT HanpaxeHue
nUTaHMA Ha dopmuposaTens 3,3B: ¢ X2 nnaum ¢ pasbema USB. Ons Bbibopa BXOAHOrO HanpsaxKeHUA
5...30B aBuKoK S2 gomkeH GbITb COPUEHTUMPOBAH B CTOpPOHY X2. MNpu nogaye NUTaHUSA Ha naaty
3aropaeTtca ceetoamos, «3.3B».

Ha nnate ycraHoBneHa pe3epBHaa 6artapeiika CR1220, KoOTopyl MOAKNIOYAET K MPUEMHUKY
nepekntoyatens S1 (nonoxkeHme «Ony» - baTapenka nogknoyeHa, «Off» - oTknoueHa).

CUrHan ceKyHAHOM MeTKM MocTynaeT Ha pasbem X6 (po3eTka SMA). Ceetoanog «Tx0» nHamMumpyet
06 aKTMBHOCTM Ha AnHMK Tx MopTta #O, cBeToanom «Rx0» UHANUMPYET 06 aKTUBHOCTM HA ANMHUK Rx
MopTa #0. AHaNOrMYHbIM 06PA3OM MHANLMPYETCA aKTUBHOCTb Ha INHMAX MopTa #1.

labapuTHO-NpMcoeanHUTEIbHbIE pa3Mepbl NaTbl MOKa3aHbl Ha Puc. 26.
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Puc. 26 NabapuUTHO-NPUCOEANHUTENBHBIE Pa3MepPbl NAaTbl KOMMYTALUK
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