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PE3IOME

Bnarogaps passutuio rnobanbHbIX HaBUrauMOHHbIX CNYTHUKOBLIX cncteM (GNSS) yBennumnocs
KONMMYEeCTBO CMYTHUKOB M CMYTHUKOBbIX CUrHANOB, AOCTYMHbIX NPOeCcCnoHanbHbIM reogesnctamM Bo
Bcem mupe. [insa Toro, 4Tobbl reoae3ncTbl CMOrnM BOCMNOMb30BaTbLCA BCEMU NPEMMYyLLIECTBaMM
HOBEMLUMX TEXHOMOIMIN CMYTHUKOBOTO MO3ULNOHUPOBAHNS U NONYYNTb OTAAYY OT BIIOXKEHWI B
obopynoBaHue n texHonornm GNSS, komnanusa Trimble npeanaraeT TEXHONOMMIO NpMemMa CnyTHUKOBbIX
curHanosB criegytowero nokoneHuns - Trimble 360. BctpoeHHas B npuemHuk Trimble R10, TexHonormna
Trimble 360 nogaep>xuBaeT NpMem CnyTHUKOBLIX CUTHANoOB BCEX CYLLECTBYHOLMX U MAaHNPyeMbIX
co3ee3am GNSS n gononHsawowmx nx auddepeHumanbHbix noacucteM. B komnnekce ¢ 440 kaHanamm
GNSS npuemnunka R10, TexHonormna Trimble 360 no3eonseT reogesncram BbIMOMHATL paboTy B paHee
HeJOCTYMNHbIX MecTax, HanpuMep, B YCNOBUSAX NIOTHON FOPOACKOW 3aCTPONKM UK Nnog KpOHaMu
nepeBbeB. B aTon Bpoluope cogepxatca cBeAeHUs O TOM, Kak TexHonorus Trimble 360 nosbillaeT
Npov3BOANTENBHOCTb PaboT, N NOYEMY OHa rapaHTUPYeT, YTO BalUW CETOAHSILUHNE BIIOXEHUS B
obopynosaHue Trimble GNSS 6yayT 3awmieHbl Ha MHOTMe rogbl Bnepes.
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BBEOEHUE

Passutne cuctem GPS n NMTOHACC
HenpepbIBHO NPOAOMKaeTCs, pacTeT KONMYeCcTBO
3anyLeHHbIX CNyTHUKOB B cnuctemax Galileo n
Compass, a criegoBatenbHO, yBennyMBaeTcs
KONMUYEeCTBO CNYTHMKOB N CMYTHMUKOBbLIX CUrHamnoB,
KOTOpble NpodeccuoHarnbHble reoge3ncTbl MoryT
ncnonb3oBaTb N5 NOBbIWEHNSA 3 EKTUBHOCTH
nonesbix pabot. TexHonorns GNSS nomorna
nonb3oBaTensM yBenuyunTb
NPOun3BOANTENBHOCTb, MOBLICUTb

3P PEKTUBHOCTb N CHU3UTL 3aTpaThl.
[ononHuTernbHbIEe CNYTHUKA U CNYTHUKOBbLIE
CUrHanbl NO3BONAT cAenaTb CreayoLwnn war
Brnepen. lamepeHus ctaHoBATcA 6onee
ycTonumBbiMn, nockonbky GNSS HabnogeHuns
CTanu HaMHOro HagexHee, 0cobeHHO B MecTax C
OrpaHMYeHHON BUOUMOCTbI0 HebocBoaa.

[nsa Toro, 4To6bl reogesnyeckme KoMmnaHmm
MOFIN BOCMOMb30BaTbCA BCEMU
npenmyliectBamm HoBenwnx GNSS TexHonorumn
1 nony4vaTb OTAaYy OT CBOMX BIIOXEHUN, B
npuemHuke Trimble R10 6bina peanuaoBaHa
TexHonoruna Trimble 360, koTopas no3sonseT
NPYHMMaTb CUrHanbl BCEX CYLLLECTBYHOLLNX U
nnaHupyembix GNSS cuctewm, Bkntodas GPS,
NMOHACC, Galileo, Compass n QZSS, a Takke
CYLLECTBYHOLLUMX U 3anfaHUpPOBaHHbIX
onddepeHumnanbHbIX CUCTEM LOMOSTHEHUS
Bkrovas WAAS, EGNOS, MSAS n GAGAN.
Bnaropgapsa 440 kaHanam GNSS npuemuumka R10,
TexHonorna Trimble 360 o6ecneyvvBaeT
HenpepbIBHLIA U HAOEXHbIN NPpUeM BCeX
AOCTYyNHbIX curHanoe GNSS.
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PucyHok 1: MpuemHuk Trimble R10, ocHaleHHEbIN
TexHonornen Trimble 360

GPS

GPS cuctema 6bina paspabotaHa B 1973 rogy
MwuHuctepcteom o6opoHbl CLUA ans
onpeaeneHns TO4YHOro MECTOMONOXKEHUS,
BPEMEHUN N HABUraLMN aMEPUKAHCKUMU
BOEHHbIMU U Fpa)aaHCKMMM NOfb30oBaTeNs M1 BO
BceM mupe. CerogHsa Ha opbute HaxoguTes 31
aKTUBHBIV 1 paboTtocnocobHbin GPS cnyTHUK.
CurHansl GPS nepefatoTcs Ha Tpex HecyLmnx
yactoTtax - L1, L2 n L5. CurHan Ha 4yactoTe L5 B
HacTosiLLee BpeMs TPaHCNMPyeTCcs TONbKO ABYMS
cnyTHukamm Trna Block IIF. OTnuuna mexay
yacTtoTamu nokasanbl B Tabnuue 1.

L1 1575.42 CIA, P(Y), M
L2 1227.60 P(Y), L2C, M
L5 1176.45 15, Q5

Tabnuua 1: Hecywme yactotbl GPS B HAacTOALWMIA MOMEHT

bnarogapst goctyny ko BceM Tpem yactoTam L1,
L2 n L5 BoamoxxHocTn RTK cuctem 3HauntenbHoO
BO3pacTyT, obecneumBas bonee HagexHoe
NO3NLIMOHNPOBAHME B CNOXHbIX yCroBusx. Kpome
TOro, curHansl Ha L5 nvetoT 6onee BbICOKYHO
MOLLHOCTb, YEM Ha Opyrnx YactoTax. B
pesyrnbTaTe NOUCK U OTCMEeXnBaHNE TaknX
CUrHanoB CTaHeT NpoLue.

MnaHbl no mogepHusaumm GPS BkntovaloT B cebs
curHanel L2C, nepepaBaemble cerogHs ¢ 12
CNYTHUKOB; curHansl LS, nepeaasaemMble noka ¢
ABYX CnyTHUKOB; 1 L1C, nnaHupyemble ans



nepegaym co cnytHukoB cepum Block III.
TexHonorusa Trimble 360 nossonseT
ncnonb3oBaTh BCe AOCTYMHbIE CUrHarnbl, BKNOYas
HoBble L2C u L5 mogepHusnposaHHon GPS.

NMOHACC

Poccuiickas cnyTHMKkoBasi HaBUraLMoHHas
cuctema, NNTOHACC, coctouT 13 24 NONHOCTLIO
paboTocnocobHbIX CnyTHMKOB. [NaBHoe
pasnuune mexay GPS n INMIOHACC B cTpykType
curHana - B GPS ncnonbayetcs TeXHonorus
MHOXECTBEHHOrO A40CTyna C KOAOBbIM
pasgeneHvem kaHanos (CDMA), B To Bpems Kak
B NMTOHACC ncnonb3yeTcst TEXHOOrns
MHOXECTBEHHOMO A40CTyna C YaCTOTHbIM
pasgenexnvem (FDMA). Opyrumu cnosamu,
kaxgbinn NMOHACC cnyTHMK BeLLaeT Ha CBOEN
4yacToTe, HO NMPY 3TOM UCMNONb3yeT OONH U TOT Xe
pacnpegeneHHbln kof, a Bce cnyTHUkn GPS
BELLaloT Ha O4HOWN 4YacToTe, HO UCMNOMb3YHT
pasnu4yHble kodbl. B Tabnvue 2 nokasaHbl
yacTtoTbl 1 koabl NMOHACC.

L1 1602 + 0.5625"n CIA, P
L2 1246 + 0.4375"n C/IA, P
L3* 1207.14 L30C

Tabnuua 2: Hecywme vactotbl [TIOHACC B HacTosLumiA
MOMEHT

Tekywue nnaHsl mogepHusaumm MNMTOHACC
noapasyMeBaloT Nepexoq OT CTPYKTYpbl CUrHana
FDMA k ctpyktype CDMA. CnyTHuk NTOHACC-
K1, sanyweHHbIn B okTabpe 2011 roga, Ha
AaHHbI MOMEHT BellaeT NpobHbi curHan CDMA
Ha yactoTte L3. TexHonorusa Trimble 360
noadepkmBaeT BCE CyLLECTBYOLME CUrHAmMbI
NMOHACC, a Takke 3annaHMpOBaHHbIE CUrHanbl
CDMA.

GALILEO

EBponelickas cuctema CnyTHMKOBOW HaBuraumm
Galileo nocne passepTbiBaHusA dygeT
npencTtaensTb cobon co3sesane ns 30
CnyTHWKOB. NepBble ABa AENCTBYHOLLMX CNYTHUKA
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ObInn 3anyLeHbl B oktsiope 2011 roga. NMonHoe
pasBepThbiBaHME cUCTEMbI NMiaHupyeTcs Ha 2019
roa. TexHonoruna Trimble 360 cnocobHa
oTcnexuBaTtb Gyaywme paboyne CnyTHUKK
Galileo n cooTBeTCcTBYET TpeboBaHNSM
aokymeHTa Open Service Signals-in-Space
Interface Control (OS SIS ICD), Beinyck 1,
Pepakuus 1, ceHTsi6pb 2010 roga. NpuemMHuku,
OCHOBaHHbIE Ha 3TOW TexHororun, GyayT
CNocoBHbI OAHOBPEMEHHO OTCMeXnBaTb BCe
OyayLlime curHasnbl Co CNyTHUKOB,
nogaepxmsatowmx Open Service. B Tabnuue
HWXXe NpuBeAeHbl TEKYLLME 4acTOTbl U Koabl
Galileo.

E1 1575.42 E1a, E1b, Efc,

ES 1191.795 Eba-l, E5a-Q,
E5b-1, E5b-Q

E6* 1278.75 E6a, E6b, E6C

Tabnuua 3: Hecywme yactoThl Galileo B HacTosiwum
MOMEHT

COMPASS / BEIDOU-2

Cuctema Compass, Takke U3BECTHas Kak
Beidou-2, 310 cnyTHMKOBasi HaBUrauMoHHas
cuctema Knrtas. MNporpamma 6bina ogobpeHa
npasutenscTBoM Kutasa B 2004 roay, u
oxungaeTcs, uto k 2012 rogy GyaeTt pasBepHyTa
pernoHanbHas HaBuUraluMoHHasi cucTema,
nokpbiBatoLwwas Kutan n 6nukanwime panoHsl, a K
2020 rogy 6ygeT cosgaHa cuctema ¢
rnobanbHbIM NoKpbITUEM. B noniHom ob6beme
co3Be3aue Oyaet cocTodATb M3 35 cnyTHMKOB. B
3TO cOo3Be3aMNE BXOAAT 27 CNyTHUKOB Ha
CpeAHEBLICOTHOM OkonosemHon opbute (MEO), 5
reoctalMoHapHbIX CNYTHUKOB 1 3
reoctauMoHapHbIX CIYyTHUKA C HAKIOHHOWN
op6uton. Cuctema Compass ncnonesdyet CDMA
MOoAYMSILMIO U COBMECTUMA C APYrMMun
cuctemamu GNSS. B Tabnuue 4 nokasaHsbl
YacToThbl U Kogbl cuctembl Compass.



B1 1561.098 B1-l, B1-Q
B2 1207.14 B2-1, B2-Q
B3* 1268.52 B3-I, B3-Q

Tabnuua 4: Hecywime Yactotel Compass B HacToOsILLMIA
MOMEHT

TexHonorusa Trimble 360 oTcnexuBaeT curHanl
oTKpbITOro goctyna B1 n B2 Tectupyembix
cnyTHnkoB Compass. O6opygosaHue Trimble
yCMneLHo oTcnexunsaeT Bce cnyTHUkM Compass,
3anyLleHHble Ha CEroAHALHWI AeHb, BKNoYas
NsATb reocTalMoHapHbIX cnyTHMKOB Compass
GEO (G1-G5), naTb CNYTHUKOB C HAKMOHHOM
op6uton Inclined GEO (11-15) n 3
CpeaHeBbICOTHbIX cnyTHMKka MEO (M1, M3, M4).
OpHako, Mo COCTOAHMIO Ha Ha4ano ceHTAbpSA
2012 roga, Compass G2 6onblue He nepegaeT
ICD coBmecTUMbIe KOAbI.

QZSS

KBasnseHnTHas cnyTHukoBasi cuctema (QZSS) —
37O SANOHCKas perMoHarnbHasi HaBUraLoHHas
cuctema, nokpbieatowas Asmto u OkeaHuio.
Cuctema 6bina cnpoekTnpoBaHa Tak, 4Tobbl
ObITb NOMHOCTLIO coBMecTUMON ¢ GPS u
nepenasaTth Te XXe HaBUraLMOHHbIE CUrHanbl Ha
yactotax L1, L2 n L5, a Takke gononHawLwme
KoppekTupytowwme curHansl Ha L1 (L1-SAIF),
coBMecTUMble ¢ apyrummn SBAS cuctemamu u
obecneyunBaLLne No3NLMOHNPOBaAHKE C
cybmeTpoBoM To4YHOCTbIO. B Tabnuue 5
nokasaHbl YacToTbl U Koabl QZSS.

L1 1575.42 C/A, L1C, L1-SAIF
L2 1227.60 L2C

L5 1176.45 15, Q5

LEX 1278.75 Short, Long

Tabnuua 5: Hecywme yactotel QZSS B HacToSILLMIA MOMEHT

MepBbin cnyTHUK QZSS 6bin 3anyLueH B
ceHTs10pe 2010 roga. OcHoBbIBasiChb Ha IS-QZSS
Bepcun 1.2, texHonorus Trimble 360 cnocobHa
OTCNEeXMBaTb U UCNONb30BaThb BCE AaHHbIE CO
cnyTHukoB QZSS.
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TEXHOJOIA TRIMBLE 360

MepenoBasg cnyTHUKoBast TexHonornsa Trimble
360 rapaHTUpyeT, 4TO reoe3ncTbl CMOryT
n3Bneyb Bce npeumyllecrtsa n3 Hosenwmnx GNSS
TexHonornn. OcHalleHHbIN ABYMS COOCTBEHHLIMU
NHTErpanbHbIMM MUKpOCXeMaMu Ans o6paboTkm
GNSS curnanos Trimble Maxwell™ 6, npuemMHumk
Trimble R10 sBnsieTca nepebiM reoesnyecknm
NPUEMHUKOM, KOTOPbIN ncnonbayet 440 kaHanoB
ANd npuemMa CUrHanoB BCEX BUOUMbBIX CMYTHUKOB.
Bnarogapsi BO3MOXHOCTSIM NpuemMa HecyLmnx
yacToT pasnnyHbix GNSS cuctem
(nepeuncneHHbix B Tabnuue 6), TexHonorns
Trimble 360 no3BonsieT reogesncram
oTcnexvBaTb GonbLUee KONMYecTBO CNyTHUKOB,
obecneyvBas HageXxHoe No3nLMOHNUPOBAHNE B
CaMbIX CIIOXHbIX YCITOBUSX.

GPS L1,L2,L5
MOHACC L1,L2

Galileo E1, E5
Compass B1, B2

QZSS L1, L2, L5, LEX

Tabnuua 6: BoamoxHocTn npuema curHanos Trimble R10

CeppueBuHa npuemHuka Trimble R10 — ato
HoBbI 00paboTumk curHanos HD-GNSS. OT1a
HOBaTOpCKasi TEXHONOTUSI BbIXOAUT 3a pamKu
TPagULNOHHOW METOLMKN C
(PUKCUPOBaHHbLIM/MNaBaoLLMM pPeLleHNEM,
obecneymBas Gonee HageXHYH OLIEHKY
TOYHOCTU, YEM TPAANLIMOHHbIE TEXHOSOMNN
GNSS. CyLuecTBEHHO MeHbLLEee BpeMs
CXOAMMOCTH, a TaKKe NOBbILEeHHast TOYHOCTb U
HadeXHOCTb peLLeHNs NO3BONSIT reoge3ncram
BbINOMHATb N3MEPEHNS NMPU YKOPOUEHHbIX
ceaHcax ¢ 6onblLuer yBepeHHOCTbIO.

MpuemHuk Trimble R10, ocHalLEHHbIN HOBbLIM
npoueccopom HD-GNSS n texHonoruen Trimble
360, obecneunBaeT NOMHY MNOAAEPXKKY BCEX
CYLLECTBYHOLUNX U 3anfaHMpPOBaHHbIX CUrHANoOB
HaBUraUMOHHBLIX CMYTHMKOB, BKItoyas GPS,
MOHACC, Galileo, Compass n QZSS.



NMPEMMYLLECTBA OJ1A TrEOAE3NCTOB

TexHonorna GNSS okasana ncknyuTenbHoe
BIUsIHWE Ha reofe3nyeckyto otpacrnb. Ho
ncrnonb3oBaHne GNSS ans BbICOKOTOYHOrO
No3NLNOHNPOBAHNS paHee Oblflo orpaHNYeHo
panoHamMu ¢ xopolnm 0030poM HebocBoaa.
OpHako bnarogapst pasBuUTMIO TEXHOMNOIUIA
OTCNEXMBaHUSA CNYTHMKOB 3a NOCNeaHME roabl y
reogesncToB NosiBUNacb BO3MOXHOCTb paboThl
AaXe B CMOXHbIX YCNOBUAX C YBENMYEHHON
NPON3BOANTENBHOCTLIO.

Mo cpaBHEHMIO C TPAAULIMOHHBLIM Freoae3UYeCKUM
GPS o6opygosaHnem TexHonorust Trimble 360
obecneymBaeT bonee HagexHoe oTcnexmnsaHme
CMYTHUKOBbLIX CUrHanNoB. Mimesa B pacnopsikeHum
440 kaHanoB GNSS, texHonorunsa Trimble 360
No3BOSIAET NpMHMMaTh Bce gocTtynHble GNSS
CUrHanbl, BKMOYasa CUrHanbl co BCex
OEVCTBYIOLMNX B HACTOSILLUIA MOMEHT CNYTHUKOB
Galileo, Compass 1 QZSS, a Takke curHanbi
BCEX MMaHMpyeMbIX K 3anyCKy CMyTHUKOB 3TUX
CO3BE341N U CNYTHUKOB, NpeAHa3Ha4YeHHbIX s
moaepHusaumm GPS n NOHACC. PaboTta ¢
Heckonbknmmn co3pe3anamm GNSS nossonseT
reogesncram BbINOMHATL paboTy B bonee
CNOXHbIX ycrioBusix. imest anga paboTbl
AONOMHUTENbHbIE CNYTHUKK, reoae3nCTbl
nony4atoT 6o5ee BbICOKYH TOYHOCTb B CMOXHbIX
NoneBbIX YCNOBUAX. DTO TaKKe MPUBOAUT K
CHWXEHMIO KONNMYeCTBa NMPOCTOEB U K
NOBbILUEHNIO NPON3BOANTENBHOCTU NONEBbLIX
Gpurag.
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PucyHok 2: MpuemHuk Trimble R10 ¢ TexHonoruen Trimble
360 paboTaeT noa KpOHaMU AepeBbEB

TexHonorua Trimble 360 no3sonseTt
npodeccruoHanbHbIM reoge3ncramMm He TOSNbKO
nonb30BaTbCs BCEMU NpenmyLLecTBaMum
HoBenwnx GNSS TexHomnorumn, Ho U paet
BO3MOXHOCTb reoje3n4eCcknM KOMMNaHusm
nonyyaTb oTAa4vy OT JONITOBPEMEHHbLIX BIIOXEHUN
B obopynosaHue n TexHonormm GNSS.
TexHonorus Trimble 360 paspaboTtaHa c
npuuenom Ha byayliee n npegHasHa4veHa ang
npvemMa Bcex nnaHupyembix B byayiem
CUrHanoB No Mepe pocTa Ynucna 4oCTynHbIX
CNyTHUKOB. [e0fe3ncThl Nony4aT YBEPEHHOCTb
B 9 (PEKTUBHOCTM CBOUX CErOAHALLIHNX
WHBECTULMI 1 B TOM, YTO UX reoae3ndeckoe
GNSS obopynosaHue bygeT octaBaTbCA
COBPEMEHHbIM MHOTMe rogpl.
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PucyHok 3: MNMpuemHuk Trimble R10 ¢ TexHonormen Trimble
360 B ropoAckMx ycrnoBusx
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3AKITIOYEHUE

B cnepgytowem gecatmnetumn Mol yBuanm
MHOXecCTBO nepemeH B mupe GNSS. HoBble
CUrHarnbl, KOTOpble NOABATCA NPU MOAEepHU3aunn
GPS n IMIOHACC, pononHuTernbHbIe CYTHUKN
Galileo, Compass 1 QZSS npegocrtaBar
reoesncrtamMm HOBble BO3MOXHOCTU Bonee
HaAEeXHOro OTCIEeXNBaHMSA CMYTHUKOBbIX
CUrHamnoB M BCe CBA3aHHbIE C 3TUM
AONONHUTENbHbIE NPpenMMyLLecTBa. TexHonorns
Trimble 360, nHTerpupoBaHHas B NpUEMHUK
Trimble R10, no3BonuT reogesncram
BOCMOMb30BaTbCA 3TUMM NPEUMyLLLECTBaAMU U
NOBbICUTb TOYHOCTb, YBENNYNTL CBOKO
NPOM3BOANTENBHOCTb M KOHKYPEHTOCNOCOBHOCTb.

Tak kak 60MbLUNMHCTBO reoe3ncToB UCMONb3YHT
CBO€ CMyTHUKoBOE 060pyaoBaHNE B TEYEHME
HEeCKOMbKMX NeT, TO KOMNaHuu, npuobpeTaoLwme
NMPUEMHVK B HaLUW OHW, OOIMKHbI YYUTbIBATb
rpagywme nameHeHmst GNSS. Boibupas
NPUEMHWK, FOTOBbIN K MPUEMY HOBbIX CUTHaNoB
6e3 06HOBNEHNA annapaTHON 4YacTu, OHK
3aLLUMTAT CBOU BIOXXEHUS HA MHOIMe rofbl
Bnepeg 1 6yayT MMeTb MakCMMarbHY TOYHOCTb
N NPOV3BOANTENIBHOCTb BECb CPOK CIYXObI
obopynoBaHus.

YUTo6bl y3HaTb 6onblLUe O TOM, Kak reogesnyeckue
peleHns Trimble MoryT nomMoyb Bam 1 Ballemy
BusHecy, unu yesnaeTb 4EMOHCTPaLMIO
npuemHuka Trimble R10 ¢ TexHonornen Trimble
360, noxanyncra, CBSXXMTECh C BallUM MECTHbIM
noctaswWwmkomM Trimble. YToObl HanTu
Onvxanwiero aBTopu3oBaHHOro ANCTpUbbLIOTOpa
Trimble, noceTuTe Haw canT no agpecy
http://www.trimble.com/locator/sales.asp.
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