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PE3IOME

Bnarogaps passututo rmobanbHbIX HaBUrauMOHHbIX CNYTHUKOBLIX cncteM (GNSS) yBennumnoco
KONMMYEeCTBO CMYTHUKOB M CMYTHUKOBBIX CUrHANOB, AOCTYMHbIX NPOeCcCnoHanbHbIM reogesnctamM Bo
Bcem mupe. [1nsa Toro, 4Tobbl reoae3ncTbl CMOrNM BOCMNOMNb30BaTbLCA BCEMU NPEMMYLLIECTBAMM
HOBEMLUMX TEXHOMOIMI CMYTHUKOBOTO MNO3ULNOHUPOBAHNS U NOMNYYNTb OTAAYY OT BIOXEHWI B
obopygoBaHue n texHornornm GNSS, komnanusa Trimble npegnaraeT TEXHONOIMMIO NpUeEMa CNyTHUKOBBIX
cuUrHanos criegytoLlero nokoneHus - Trimble 360. BctpoeHHas B npuemHuk Trimble R10, TexHonorus
Trimble 360 nogaep>xuBaeT NpMem CnyTHUKOBLIX CUTHANoOB BCEX CYLLECTBYHOLMX U MaHNPyeMbIX
co3ee3am GNSS n gononHsowmx nx anddepeHumansbHblix noacuctem. B komnnekce ¢ 440 kaHanamu
GNSS npuemnunka R10, TexHonorna Trimble 360 no3BonseT reogesncram BbIMOMHATL paboTy B paHee
HeJOCTYMNHbIX MecTax, HanpuMep, B YCrOBUSIX NAOTHON FOPOACKOW 3aCTPONKM UK Nog, KpOHaMm
OepesbeB. B aTton 6poLuope cogepxatca cBegeHUs o ToM, kak TexHonorusa Trimble 360 nosbiwaeT
NpPOUN3BOANTENBHOCTL PaboT, 1 NOYEMY OHa rapaHTUPYyeT, YTO BalUM CErofHsALHNE BOXEHUS B
obopynoBaHune Trimble GNSS OyayT 3aLmileHbl Ha MHOTMe rogbl Bnepes.
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BBEOEHUE

Passutne cuctem GPS n NMTOHACC
HenpepbIBHO NPOAOMKaeTCs, pacTeT KONMYecTBO
3anyLeHHbIX CNyTHUKOB B cnuctemax Galileo n
Compass, a criegoBatenbHO, yBennymMBaeTcs
KONMMYECTBO CMYTHUKOB U CNYTHUKOBbLIX CUTHANOB,
KOTOpble NpodeCccuoHanbHble reo4e3ncTbl MoryT
NCNonNb30BaTh A8 NOBbIWEHNA 3¢pPEKTUBHOCTH
nonesblx paboT. TexHonornsa GNSS nomorna
nonb3oBaTensiM yBenmunTb
NPOn3BOANTENBHOCTb, MOBLICUTb

3 PEKTUBHOCTb N CHU3NTL 3aTpaThl.
[ononHuTenbHble CNYTHUKN U CNYTHUKOBbLIE
CurHanbl NO3BONAT cAenaTtb CrieayoLwmn war
Brnepen. lamepeHus ctaHoBATcA 6onee
ycTonumsbiMn, nockonbky GNSS HabnogeHus
CTanu HaMHOro HagexHee, 0cobeHHO B MecTax ¢
OrpaHWYeHHON BUANMOCTbIO HebocBoaa.

[nsa Toro, 4TOObLI reoge3n4yeckme KomnaHmm
MO BOCMNOJSIb30BaTbCS BCEMU
npevmywiecteamm Hoenwmnx GNSS TexHonorum
N nony4vaTb OTAayy OT CBOMX BIIOXEHUN, B
npuemHuke Trimble R10 6bina peanusosaHa
TexHonoruna Trimble 360, koTopasa no3sonser
NPYHMMaTb CUrHanbl BCEX CYLLECTBYHOLLUX U
nnaHupyembix GNSS cuctem, Bkntodas GPS,
NMOHACC, Galileo, Compass n QZSS, a Takke
CYLLIECTBYHOLLMX U 3anflaHNPOBaHHbIX
anddepeHumnanbHbIX CUCTEM LOMOSNTHEHUS
Bkrtodaa WAAS, EGNOS, MSAS n GAGAN.
Bnarogaps 440 kaHanam GNSS npuemHuka R10,
TexHonorusa Trimble 360 obecneunBaeT
HeNpepbIBHLIN U HAOEXHLIV NPUEM BCEX
JoCTynHbIX curHanos GNSS.
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PucyHok 1: MpuemHuk Trimble R10, ocHaleHHEIN
TexHonoruen Trimble 360

GPS

GPS cuctema 6bina paspabotaHa B 1973 rogy
MwuHuctepctesom o6opoHbl CLLUA ans
onpeaeneHnsa TO4YHOro MECTOMONOXKEHUS,
BPEMEHN N HaBUraunm aMmepuKaHCKMMU
BOEHHbLIMU U rpaXgaHCKMMK NMOfb30oBaTeNsaMmn Bo
BceM mupe. CerogHsa Ha opbute Haxogutes 31
aKTUBHbIV U paboTocnocobHbi GPS cnyTHUK.
CurHansl GPS nepefatoTcs Ha Tpex HecyLmnx
yactoTtax - L1, L2 n L5. CurHan Ha yactoTe L5 B
HacTosiLee BpeMS TPAHCIMPYEeTCs TONbKO ABYMS
cnyTHukamu tuna Block IIF. Otnnuns mexay
yacToTaMu nokasaHbl 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, obecneumBasi bonee HagexHoe
NO3NLMOHNPOBAHME B CNOXHbIX yCrioBusax. Kpome
TOro, curHansl Ha L5 nvetoT Gonee BbICOKYHO
MOLLHOCTb, YeM Ha Apyrux YyactoTax. B
pesynbTaTe NOUCK U OTCMEXUBAHNE TaKMX
CUrHarnoB CTaHEeT MpoLule.

IMnaHbl no mogepHusaunn GPS BkntovatoT B cebsa
curHanel L2C, nepefaBaemMble cerogHs ¢ 12
CNyTHMKOB; curHanel L5, nepegaBaemblie rnoka ¢
ABYX cnyTHWKOB; 1 L1C, nnaHMpyemble ons



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

NMOHACC

Poccuiickas cnyTHMkoBasi HaBUraLMoHHas
cuctema, NTOHACC, cocTtouT U3 24 NONHOCTLIO
paboTocnocobHbIX CnyTHUKOB. [NaBHoe
pasnuune mexay GPS n INMIOHACC B cTpykType
curHana - B GPS ucnonb3yeTtcs TeXHONorns
MHOXECTBEHHOMO 40CTyna C KOAOBbIM
pasgeneHuem kaHanos (CDMA), B To Bpems Kak
B [MIOHACC ucnornb3yeTcs TexHonorns
MHOXECTBEHHOIO 4OCTyNna C YaCTOTHbIM
pasgenexHvem (FDMA). Opyrumun crioBamu,
kaxabinn NMIOHACC cnyTHUK BeLLLaeT Ha CBOEWN
4yacToTe, HO MpY 3TOM UCMNOMb3YyeT OOANH U TOT Xe
pacnpegeneHHbln kof, a Bce cnyTHUkn GPS
BELLAlOT Ha O4HOWN 4YacToTe, HO UCMOMb3YHT
pasnuyHble kodbl. B Tabnuue 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 HacTosiLmiA
MOMEHT

Tekywue nnaHsl mogepHusaumm MNMTOHACC
nogpasymeBaloT nepexos OT CTPYKTYPbl curHana
FDMA k ctpyktype CDMA. CnytHuk NTOHACC-
K1, 3anyweHHbIn B okTabpe 2011 roga, Ha
OaHHbI MOMEHT BellaeT NpobHbi curHan CDMA
Ha vactoTe L3. TexHonorus Trimble 360
nogaepXmBaeT BCe CyLLECTBYOLME CUTHASbI
NMOHACC, a Takke 3annaHUpoBaHHbIE CUrHanbl
CDMA.

GALILEO

EBponelickas cuctema CnyTHMKOBOW HaBuraumm
Galileo nocne passepTbiBaHusA dygeT
npegcTaensaTb cobon co3sesane ns 30
CNyTHWKOB. NepBble ABa AENCTBYIOLLMX CNYTHMKA
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ObInn 3anyLeHbl B okTsidope 2011 roga. NonHoe
pasBepTbiBaHME cUCTEMbI NnaHupyeTcs Ha 2019
roa. TexHonorua Trimble 360 cnocobHa
oTcnexuBaTb byayline paboyme CnyTHUKK
Galileo n cooTBeTcTBYET TpeboBaHUSAM
nokymeHTa Open Service Signals-in-Space
Interface Control (OS SIS ICD), Beinyck 1,
Pepakuus 1, ceHtabpb 2010 roga. MNMpnemMHukn,
OCHOBaHHbIE Ha 3TOW TEXHonoruu, dyayT
CMOCOBHbI OAHOBPEMEHHO OTCEXNBATL BCE
OyayLime curHarnbl Co CNyTHUKOB,
nogaepxmsatowmx Open Service. B Tabnuue
HWXXe NpuBeAeHbl TEKYLLME Y4acTOTbl U KOAbI
Galileo.

E1 1575.42 E1a, E1b, E1c,

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

E6* 1278.75 E6a, E6b, E6C

Tabnuua 3: Hecywme vactoTbl Galileo B HacTosiwui
MOMEHT

COMPASS / BEIDOU-2

Cuctema Compass, TakkKe U3BeCTHas Kak
Beidou-2, 310 cnyTHMKOBasi HaBUrauMoHHas
cuctema Kutas. MNMporpamma 6bina ogobpeHa
npasutenscTBoM Kutasa B 2004 roay, u
oxungaeTcs, uto k 2012 rogy GyaeTt pasBepHyTa
pernoHanbHasa HaBUraluMoHHasi CUCTeMa,
nokpbiBatoLwwaa Kutan un 6nvxkaniume pamnoHsbl, a K
2020 rogy 6yget cosgaHa cuctema ¢
rnobanbHbIM NokpbITUEM. B noniHom ob6beme
cosBesane byaet coctosaTb n3 35 cnyTHuKoB. B
3TO CcOo3BE3aMNe BXOAAT 27 CNyTHUKOB Ha
CcpeaHeBbICOTHOM Okono3emHon opbute (MEO), 5
reoctalMoHapHbIX CNYTHUKOB 1 3
reocTalMOoHapHbIX CMyTHUKA C HAKITOHHON
opbuton. Cuctema Compass ncnonosyetr CDMA
MOAYMSILMIO U COBMECTMMA C APYrMMMn
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: Hecywwime Yactotel Compass B HacToOsILMIA
MOMEHT

TexHornorua Trimble 360 oTcnexuBaeT curHansl
OTKpbITOro goctyna B1 n B2 tectnpyemsix
cnyTHnkoB Compass. O6opygosanue Trimble
YCMNeLIHO OTCIEXMBAET BCe cnyTHMKN Compass,
3anyLleHHble Ha CErOAHSILLHUIA OEHb, BKOYas
NATb reocTaumMoHapHbIX cnyTHMKoB Compass
GEO (G1-G5), naTb CNyTHUKOB C HaKIOHHOM
op6wutoii Inclined GEO (I1-15) n 3
cpeaHeBbICOTHbIX cnyTHMKa MEO (M1, M3, M4).
OpHako, Mo COCTOSAHUIO Ha Ha4ano ceHTaAbps
2012 roga, Compass G2 6ornblue He nepegaeT
ICD coBmMecTUMbIe KoApbl.

QZSS

KBasunseHnTHas cnyTHuKoBasi cuctema (QZSS) —
370 SANOHCKas perMoHarnbHasi HaBUraLWoHHas
cuctema, nokpbiBatowas Asmio u OkeaHuio.
Cuctema 6bina crnpoekTupoBaHa Tak, 4Tobbl
ObITb NOMHOCTLIO coBMecTMMOn ¢ GPS u
nepegaBaTth Te e HaBUraumoHHbIE CUrHarbl Ha
yactotax L1, L2 n L5, a Takke gononHawLwme
KoppekTupytowme curHansl Ha L1 (L1-SAIF),
coBMecTuUMble ¢ apyrumm SBAS cuctemamm un
obecneumnBaroLLne NO3NLNOHNPOBAHME C
cybmeTpoBOM TOUYHOCTLIO. B Tabnuue 5
nokasaHbl YacToTbl U Koabl QZSS.

TEXHOJOIA TRIMBLE 360

MepenoBasg cnyTHUKoBast TexHonornsa Trimble
360 rapaHTUpyeT, 4TO reoes3ncTbl CMOryT
n3Bneyb Bce npeumyllectsa u3 Hoeenwmnx GNSS
TexHonornn. OCHalLeHHbI ABYMSA COBCTBEHHBIMN
NHTerpanbHbIMM MUKpPOCXeMaMu aAns obpaboTkm
GNSS curHanos Trimble Maxwell™ 6, npyemHuk
Trimble R10 siBnsieTca nepBbIM reoge3nvyecknm
NPUEMHUKOM, KOTOpbI ncnonbayeT 440 kaHanos
ANS npuemMa CuUrHanoB BCEX BUOMMbIX CMYTHUKOB.
Bnarogaps BO3MOXHOCTAM Npuema HecyLmx
yacToT pa3nnyHbix GNSS cuctem
(nepeuncneHHbix B Tabnuue 6), TexHonorus
Trimble 360 no3BonsieT reoge3ncTam
oTcnexuBaTb 6onbluee KONMYecTBO CNyTHUKOB,
obecneyvBas HageXxHoe No3nLMOHNPOBaHNE B
CaMblX CIIOXHbIX YCNOBUSIX.

GPS L1,L2,L5
MOHACC L1,L2

Galileo E1, E5
Compass B1, B2

QZSS L1, L2, L5, LEX

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
ceHTabpe 2010 roga. OcHoBbiBasick Ha IS-QZSS
Bepcun 1.2, texHonorus Trimble 360 cnocobHa
OTCNeXMBaTb M UCNONb30BaThb BCE AaHHbIE CO
cnyTHukoB QZSS.
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Tabnuua 6: BoamoxHocTu npuema curHanos Trimble R10

CeppueuHa npuemHuka Trimble R10 — ato
HoBbI 06paboTumk curHanos HD-GNSS. OT1a
HOBaTOpCKasi TEXHONOTUS BbIXOAUT 32 pamKu
TPagULUNOHHOW METOLMKN C
PUKCUPOBaHHbLIM/MNABaOLLMM peLLEHNEM,
obecneymBas Gonee HageXHy OLIEHKY
TOYHOCTU, YEM TPAANLIMOHHbIE TEXHOSOMNN
GNSS. CyLuecTBEHHO MeHbLLEE BpeMs
CXOAMMOCTM, a TaKkKe MNOBbILLEeHHAst TOYHOCTb U
HaOeXHOCTb peLLeHNsa NO3BONSOT reoge3ncram
BbINOSNHATb N3MEPEHMUS NMPU YKOPOUEHHbIX
ceaHcax ¢ 6onbLuen yBepeHHOCTbHO.

MpuemHuk Trimble R10, ocHaLLEeHHbIN HOBbIM
npoueccopom HD-GNSS n texHonoruen Trimble
360, obecneyunBaeT NOMHYO MNOAAEPXKKY BCEX
CYLLIECTBYHOLLMX M 3aMflaHNPOBaHHbLIX CUTHANOB
HaBUraUMOHHBLIX CMYTHMKOB, BKItoyas GPS,
MOHACC, Galileo, Compass n QZSS.



NMPEMMYLLECTBA OJ1A TrEOAE3NCTOB

TexHonorna GNSS okasana Nckni4uTenbHoe
BINUsIHWE Ha reofesnyeckyto otpacrnb. Ho
ncnonb3oBaHne GNSS ans BbICOKOTOYHOrO
NO3NLNOHNPOBAHNS paHee Oblflo orpaHNYeHo
parnoHamu ¢ xopoLumm 063opom Heboceoaa.
OpgHako 6narogaps passuTUO TEXHOMOIMIN
OTCNEeXUBaHNA CNYTHUKOB 3a NocnegHue rogbl y
reogesncToB NosiBUNacbk BO3MOXHOCTb paboThl
Aaxe B CMOXHbIX YCNOBUAX C YBENUYEHHON
NPON3BOANTENBHOCTLIO.

Mo cpaBHEHMIO C TPAOULMOHHBIM reoe3nyeckum
GPS obopyanoBaHuem TexHornorus Trimble 360
obecneumBaeT 6onee HagexXHoe OTCreXnBaHme
CMYTHUKOBbIX CUrHanoB. Mimes B pacnopsiXeHuu
440 kaHanoB GNSS, texHonorusa Trimble 360
No3BOSIAET NpMHMMaTh Bce gocTtynHble GNSS
CUrHanbl, BKITloYas CUrHarbl CO BCEX
OEVCTBYIOLWMX B HACTOSILLNIA MOMEHT CNYyTHUKOB
Galileo, Compass n QZSS, a Takke curHasnbl
BCEX MNNaHMPYEMbIX K 3anyCKy CMyTHUKOB 3TUX
CO3BE3aMN 1 CMYTHMKOB, NPeAHa3HaYeHHbIX A1
moaepHusauum GPS n NMOHACC. PaboTta c
HeckonbknmMmn cospe3ansamm GNSS nossonseT
reogesncram BbIMOMHATL paboTy B bonee
CNOXHbIX ycnosusix. Umes ans pabotbl
AONONMHUTENbHbIE CNYTHWUKK, reoae3nCTbl
nosny4atoT 6onee BbICOKYH TOYHOCTb B CMOXHbIX
nosneBbIX YCNoBuAX. ATO Takke NPUBOAUT K
CHUXKEHUIO KONMYeCcTBa NPOCTOEB U K
NOBbILLUEHNIO NPON3BOANTENBHOCTUN NONEBbLIX
6purag.
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PucyHok 2: MpuemHuk Trimble R10 ¢ TexHonoruen Trimble
360 paboTaeT noa KpOHaMM AepeBbLEB

TexHonorua Trimble 360 no3sonseTt
npodeccrmoHanbHbIM reoae3ncTamM He TOMbKO
Nonb30BaTbCA BCEMU NMPEMMyLLECTBaMM
HoBenwnx GNSS TexHonoruin, Ho U paet
BO3MOXHOCTb reoje3n4eCcknM KOMMNaHusim
nonyyaTb OoTAa4vy OT JOJSITOBPEMEHHbLIX BIIOXKEHUI
B obopygoBaHue n texHonormm GNSS.
TexHonorus Trimble 360 paspaboTtaHa ¢
npvuenom Ha byayuiee 1 npegHasHayeHa anga
npvemMa Bcex nnaHupyembix B byayuiem
CUrHanoB o Mepe pocTa Yncna AOCTYMHbIX
CMNyTHMKOB. ["eofe3ncTbl Nony4atT YBEPEHHOCTb
B 3pEKTUBHOCTUN CBONX CErOAHALLIHNX
WHBECTULIMIA M B TOM, YTO NX reofe3nyeckoe
GNSS obopynosaHue bygeT octaBaTbCs
COBPEMEHHbIM MHOTME rofbl.
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PucyHok 3: MNpremHuk Trimble R10 ¢ TexHonorven Trimble
360 B ropoAckMx ycrnoBusx

www.trimble.com

3AKITIOYEHUE

B cnepgytowem gecatmnetumn Mol yBuanm
MHOXecCTBO nepemeH B mupe GNSS. HoBble
CurHarnbl, KOTOpble NOABATCA NpU MOAEepHU3aunm
GPS n IMIOHACC, pononHuTernbHble CYTHUKN
Galileo, Compass 1 QZSS npegocrtaBar
reogesncrtamMm HOBble BO3MOXHOCTU Bonee
HaOEeXHOro OTCNEXMBaHMSA CMYTHUKOBbBIX
CUrHanoB 1 BCe CBSA3aHHbIE C 3TUM
AONONHUTENbHbIE NpeMMyLLiecTBa. TexHonorus
Trimble 360, nHterpuposaHHas B NpUEMHUK
Trimble R10, no3BonuTt reoge3ncram
BOCMOMb30BaTbCA 3TUMWN NPEUMYLLLECTBAMU U
MOBbICUTb TOYHOCTb, YBENNYUTH CBOKO
NPOU3BOANTENBHOCTb M KOHKYPEHTOCNOCOBHOCTb.

Tak kak 60nbLUNMHCTBO reoe3ncToB UCMONb3YHT
CBOE CMyTHUKoBOE 060pyaoBaHME B TEYEHME
HEeCKOMbKMX NeT, TO KoMNaHuu, npuobpeTatoLwme
NPUEMHMK B HaLUW AHW, OOMXKHbI Y4NTbIBATb
rpsgywme nameHeHmnst GNSS. Boibupas
NPUEMHWK, FOTOBbIN K MPUEMY HOBbIX CUTHaNoB
0e3 obHOBMEHMs annapaTHOW YacTu, OHK
3aLUNTST CBOW BIIOXKEHUSA HA MHOTMe roabl
Bnepeg 1 6yayT MMeTb MakCMMarbHYK TOYHOCTb
1 NPON3BOANTENBHOCTb BECb CPOK CrYyXObl
obopynoBaHus.

UTto6bl y3HaTb 60MblLUe O TOM, Kak reogesnyeckue
peweHus Trimble moryT nomouys Bam 1 Ballemy
BGu3Hecy, unu yesngeTb 4EMOHCTPaLMIO
npuemHuka Trimble R10 ¢ TexHonornen Trimble
360, noxxanyncra, CBSXKMTECh C BallUM MECTHbIM
noctaswWwmkomM Trimble. YToObl HanTH
OnvxaniLiero aBTopu3oBaHHOro ANCTPUOLIOTOpa
Trimble, noceTnTe Haw canT no agpecy
http://www.trimble.com/locator/sales.asp.
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