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PE3IOME

Bnarogaps passututo rmobanbHbIX HaBUrauMOHHbIX CNYTHUKOBLIX cncteM (GNSS) yBennumnocs
KONMMYEeCTBO CMYTHUKOB M CMYTHMKOBbIX CUrHANOB, AOCTYMHbIX NPOeCcCnoHanbHbIM reogesnctamM Bo
Bcem mupe. [1nsa Toro, 4Tobbl reoae3ncTbl CMOrNM BOCMNONb30BaTbLCA BCEMU NPEMMYyLLIECTBAMM
HOBEMLUMX TEXHOMOIMI CMYTHUKOBOTO MO3ULVMOHUPOBAHNS MU NONYYNTb OTAAYY OT BIOXEHWI B
obopygoBaHue n texHornornm GNSS, komnanusa Trimble npegnaraeT TEXHONOIMMIO NpUEMa CNyTHUKOBBIX
cuUrHanos criegytoLlero nokoneHus - Trimble 360. BctpoeHHas B npuemHuk Trimble R10, TexHonorus
Trimble 360 nogaep>xuBaeT NpMem CrnyTHUKOBLIX CUTHANOB BCEX CYLLECTBYHOLMX U MAaHNPyeMbIX
co3ee3ami GNSS n gononHsowmx nx anddepeHumansbHblix noacuctem. B komnnekce ¢ 440 kaHanamu
GNSS npuemnunka R10, TexHonormna Trimble 360 no3BonseT reogesncram BbIMOMHATL paboTy B paHee
HeJOCTYMNHbIX MecTax, HanpuMep, B YyCNOBUAX NSIOTHON rOPOACKOM 3aCTPONKN UK Nog KPOHaMu
OepesbeB. B aTton 6poLutope coaepxatca cBegeHUs o ToM, kak TexHonorus Trimble 360 nosbiwaeT
NPOUN3BOANTENBHOCTL PaboT, 1 NOYEMY OHa rapaHTUPYeT, YTO BalUW CErofHsALHNE BOXEHNS B
obopynoBaHune Trimble GNSS OyayT 3awmileHbl Ha MHOrMe rogbl Bnepes.

& Trimble.



BBEOEHUE

Passutne cuctem GPS n NMTOHACC
HenpepbIBHO NPOAOMKaeTCs, pacTeT KONMYecTBO
3anyLeHHbIX CNyTHUKOB B cnuctemax Galileo n
Compass, a crniegoBatenbHO, yBennyMBaeTcs
KONMUYECTBO CNYTHMKOB N CMYTHMUKOBbLIX CUrHamNoB.,
KOTOpble NpodeccuoHanbHble reo4e3ncTbl MoryT
ncnonb3oBaTb A5 NoBbIWeHNA 3 EKTUBHOCTH
nonesbix pabot. TexHonorns GNSS nomorna
nonb3oBaTensiM yBenmunTb
NPoOun3BOANTENBHOCTb, MOBLICUTb

3P PEKTUBHOCTb N CHU3NTL 3aTpaThl.
JononHuTenbHble CNYTHUKM U CMYTHUKOBbIE
CUrHanbl NO3BONAT cAenaTb CrneayrLwun war
Bneped. lamepenunsa ctaHoBaTca 6onee
ycTonumBbiMn, nockonbky GNSS HabnogeHuns
CTanu HaMHOro HagexHee, 0cobeHHO B MecTax ¢
OrpaHWYeHHON BUANMOCTbIO HebocBoaa.

[nsa Toro, 4TOObLI reoge3nvyeckme KoMnaHmm
MOFfIN BOCMOMb30BaTbCA BCEMU
npenmyliecteamm HoBenwwmnx GNSS TexHonorunn
1 nony4vaTb OTAayy OT CBOMX BIOXEHUN, B
npuemHuke Trimble R10 6bina peanuaoBaHa
TexHonorua Trimble 360, koTopas no3sonser
NPYHMMaTb CUrHanbl BCEX CYLLECTBYHOLLUX U
nnaHupyembix GNSS cuctewm, Bkrtodas GPS,
NMOHACC, Galileo, Compass n QZSS, a Takke
CYLLIECTBYIOLLMX U 3anfiaHNPOBaHHbIX
onddepeHumnanbHbIX CUCTEM LOMOSNHEHUS
Bkrtoyaa WAAS, EGNOS, MSAS n GAGAN.
Bnarogaps 440 kaHanam GNSS npuemuuka R10,
TexHonornsa Trimble 360 o6ecneunBaet
HenpepbIBHbLIA U HAOEXHbIN NpUemM BCex
OOoCTynHbIX curHanos GNSS.

PucyHok 1: MpuemHuk Trimble R10, ocHaleHHEIN
TexHonoruen Trimble 360

GPS

GPS cuctema 6bina paspabotaHa B 1973 rogy
MwuHuctepcteom o6opoHbl CLLUA ans
onpeaeneHns TO4YHOro MECTOMONOXKEHUS,
BPEMEHN N HaBUraunmm aMmepuKaHCKMMU
BOEHHbLIMU U rpaXgaHCKMMK NMofb3oBaTensaMmn 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 TPAHCNMPYeTCs 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, obecneumBas 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 MpoLue.

MnaHbl no mogepHusaunmn GPS Bknto4atoT B cebsa
curHanel L2C, nepefaBaemMble cerogHs ¢ 12
CNyTHMKOB; curHanel L5, nepegaBaemblie noka ¢
ABYX cnyTHWKOB; 1 L1C, nnaHMpyemble ons



nepegayv 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, NMTOHACC, coctouT U3 24 NONHOCTLIO
paboTocnocobHbIX CnyTHMKOB. [NaBHoe
pasnuune mexay GPS n INMIOHACC B cTpykType
curHana - B GPS ucnonbayeTtcs TeXHONorns
MHOXECTBEHHOMO 40CTyna C KOAOBbIM
pasgeneHvem kaHanos (CDMA), B To Bpems Kak
B [MIOHACC ucnornb3yeTcs TeXHonorns
MHOXECTBEHHOIO 4OCTyNa C YaCTOTHbIM
pasgenexHvem (FDMA). Opyrumun crioBamum,
kaxabinn MMIOHACC cnyTHUK BeLLaeT Ha CBOEWN
4yacToTe, HO MpY 3TOM UCMOMb3YyeT OANH U TOT Xe
pacnpegeneHHbln kof, a Bce cnyTHUkn GPS
BELLAlOT Ha O4HOWN 4YacToTe, HO UCMNOMb3YHT
pasnuyHble kodbl. B Tabnuue 2 nokasaHbl
yacTtoTbl 1 koabl MNMOHACC.

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

Tabnuua 2: Hecywme vactotbl [MIOHACC B HacTosLumiA
MOMEHT

Tekywue nnaHel mogepHusaumm MNMOHACC
noapasyMeBaloT Nepexoq OT CTPYKTYpbl CUrHana
FDMA k ctpyktype CDMA. CnytHuk NTOHACC-
K1, 3anyweHHbIn B okTabpe 2011 roga, Ha
OaHHbI MOMEHT BellaeT nNpobHbi curHan CDMA
Ha yactoTte L3. TexHonorus Trimble 360
noaaepXkmBaeT BCE CyLLECTBYOLLME CUTHANbI
NMOHACC, a Takke 3annaHMpOBaHHbIE CUrHanbl
CDMA.

GALILEO

EBponelickas cuctema CnyTHMKOBOW HaBuraumm
Galileo nocne passepTbiBaHus bygeT
npencTtaensTb cobor co3sesane ns 30
cnyTHMKOB. NepBble ABa AENCTBYHOLLUX CIYTHUKA

ObInn 3anyLeHbl B okTsidope 2011 roga. NMonHoe
pa3BepTbiBaHME cuCTeMbI NnaHupyeTcs Ha 2019
roa. TexHonoruna Trimble 360 cnocobHa
oTcnexuBaTb byayline paboyme CnyTHUKK
Galileo n cooTBeTcTBYET TpeboBaHUSAM
nokymeHTta 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
OyayLume curHarnbl Co CNyTHUKOB,
nogaepxmsatowmx Open Service. B Tabnuue
HWXXe NpuBeAeHbl TEKYLLME 4acTOTbl 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 vactoThl Galileo B HacTosiwui
MOMEHT

COMPASS / BEIDOU-2

Cuctema Compass, TakkKe U3BeCTHas Kak
Beidou-2, 310 cnyTHMKOBasi HaBUrauMoHHas
cuctema Kutas. MNMporpamma 6bina ogobpexHa
npasutenscTBoM Kutasa B 2004 roay, u
oxungaeTcs, uto k 2012 rogy GyaeTt pasBepHyTa
pernoHanbHasa HaBuUraluMoHHasi CUCTEMA,
nokpbiBatLwwaa Kutan un 6nvxkaniume pamnoHsbl, a K
2020 rogy 6yget cosgaHa cuctema ¢
rnobanbHbIM NokpbITUEM. B noniHom ob6beme
cosBes3ane byaet coctosaTb n3 35 cnyTHuKoB. B
3TO Cco3Be3aMNe BXOAAT 27 CNyTHUKOB Ha
CpeAHeBLICOTHOM OkonosemHon opbute (MEO), 5
reoctalMoHapHbIX CNYTHUKOB 1 3
reocTalMoHapHbIX CMyTHUKA C HAKITOHHON
opbuton. Cuctema Compass ncnonozyetr CDMA
MOAYNSILMIO U COBMECTMMA 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: Hecywwime Yactotel Compass B HacTOSILLMIA
MOMEHT

TexHornorna Trimble 360 oTcnexuBaeT curHansl
OTKpbITOro goctyna B1 n B2 tectnpyemsix
cnyTHukoB Compass. O6opygosaHue Trimble
yCMNeLIHO OTCIEXMBaET Bce cnyTHMKN Compass,
3anyLleHHble Ha CErOAHSILLHUIA OEHb, BKOYas
NATb reocTaumMoHapHbIX cnyTHMKoB Compass
GEO (G1-G5), naTb CNYTHUKOB C HaKIMOHHOM
op6bwutoii Inclined GEO (11-15)n 3
cpeaHeBbICOTHbIX cnyTHMKa MEO (M1, M3, M4).
OpHako, Mo COCTOSAHUIO Ha Ha4ano ceHTaAbps
2012 roga, Compass G2 6onblue He nepegaeT
ICD coBmMecTUMbIe KoApbl.

QZSS

KBasunseHnTHas cnyTHukoBasi cuctema (QZSS) —
370 SANOHCKas perMoHarbHasi HaBUraLWoHHas
cuctema, nokpbiBatowas Asmo u OkeaHuio.
Cuctema 6bina crnpoekTMpoBaHa 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 NO3NLMOHNPOBAHME C
cybmMeTpoBOM TOUYHOCTLIO. B Tabnuue 5
nokasaHbl YacToTbl U Koabl QZSS.

TEXHOJOINA TRIMBLE 360

MepenoBasg cnyTHUKoBasi TexHonornsa Trimble
360 rapaHTUpyeT, 4TO reoe3ncTbl CMOryT
n3Bneyb Bce npeumyllectsa u3 Hoeenwmnx GNSS
TexHonornn. OCHaLLEeHHbI ABYMSA COOCTBEHHBIMN
NHTerpanbHbIMM MUKpPOCXeMaMu ans o6paboTkm
GNSS curHanos Trimble Maxwell™ 6, npyemHuk
Trimble R10 siBnsieTca nepBbIM reoge3nvyecknm
NPUEeMHUKOM, KOTOpbIN 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 No3nLMOHNUPOBaHNE 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: Hecywime yactotel QZSS B HacTosILLMIA MOMEHT

MepBbin cnyTHUK QZSS 6bin 3anyLueH B
ceHTAbpe 2010 roga. OcHoBbIBasick Ha IS-QZSS
Bepcuun 1.2, texHonorua Trimble 360 cnocobHa
OTCrnexmBaTb U UCMONb30BaTb BCE AaHHbIE CO
cnyTHukoB QZSS.

Tabnuua 6: BoamoxHocTn npuema curHanos Trimble R10

CeppueBuHa npuemHuka Trimble R10 — ato
HoBbI 06paboTumk curHanos HD-GNSS. OT1a
HOBaTOpCKasi TEXHONOTUS BbIXOAUT 32 pamKu
TPagULUNOHHOW METOLMKN C
PUKCUpPOBaHHbLIM/MNaBaoLLMM pPeLLeHNEM,
obecneymBas Gonee HageXHy OLIEHKY
TOYHOCTU, YEM TPAANLIMOHHbIE TEXHOOMMN
GNSS. CyLuecTBEHHO MeHbLLEE BpeMs
CXOAMMOCTM, a TaKkKe MOBbILLEeHHAst TOYHOCTb U
HaJEeXHOCTb peLLeHNsa NO3BOMSOT reoge3ncram
BbINOSNHATb N3MEPEHMSA NPU YKOPOYEHHbIX
ceaHcax ¢ 6onbLuen yBepeHHOCTbHO.

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



NMPEMMYLLECTBA A1 TrEOAE3NCTOB

TexHonorna GNSS okasana nckni4uTenbHoe
BINUsIHWME Ha reofe3nyeckyto otpacrnb. Ho
ncnonb3oBaHne GNSS ans BbICOKOTOYHOrO
NO3NLNOHNPOBAHNS paHee Oblflo orpaHNYeHo
panoHamu ¢ xopoLumm 0630pomM Heboceoaa.
OpHako bnarogaps pas3BuUTUIO TEXHONOTMN
OTCNEeXuBaHMA CNyTHUKOB 3a NocnegHue rogbl y
reogesncToB NosiBUNachk BO3MOXHOCTb paboThl
AaXe B CMOXHbIX YCNOBUAX C YBENUYEHHON
NPON3BOANTENBHOCTLIO.

Mo cpaBHEHMIO C TPAOULMOHHLIM reoe3nyeckum
GPS o6opyanoBaHuem TexHornorus Trimble 360
obecneumBaeT 6onee HagexXHoe OTCreXnBaHme
CMYTHUKOBbIX CUrHanNoB. Mimes B pacnopsixeHuu
440 kaHanoB GNSS, TexHonorunsa Trimble 360
Nno3BOSIAET NpMHMMaTh Bce gocTynHble GNSS
CUrHanbl, BKITloYas CUrHarbl CO BCEX
OEVCTBYIOLWMX B HACTOSILLNIA MOMEHT CNYyTHUKOB
Galileo, Compass 1 QZSS, a Takke curHanbi
BCEX MNNaHMPYEMbIX K 3anyCcKy CMyTHUKOB 3TUX
CO3BE3aUN 1 CMYTHMKOB, NpeAHa3HauYeHHbIX A4S
moaepHusaumm GPS n NOHACC. PaboTta ¢
Heckonbknmmn co3pe3anamm GNSS nossonseT
reogesncram BbIMOMHATL paboTy B bonee
CMNOXHbIX ycnoBusax. Mimes ansa paboTbl
AONOMHUTENbHbIE CNYTHWUKK, reoae3ncTbl
nony4atoT 6onee BbICOKYH TOYHOCTb B CIOXHbIX
noseBbIX YCNoBuAX. ATO Takke NPUBOAUT K
CHWDKEHUIO KONMYeCcTBa NPOCTOEB U K
MOBbILLIEHNIO NPOM3BOANTENBHOCTU MONEBbLIX
Opvraga.

PucyHok 2: MpuemHuk Trimble R10 ¢ TexHonoruen Trimble
360 paboTaeT noa KpOHaMM AepeBbLEB

TexHonorua Trimble 360 no3sonsiet
npodeccruoHanbHbIM reoae3ncTamM He TOMbKO
Nonb30BaTbCA BCEMW NPEMMyLLECTBaMU
HoBenwnx GNSS TexHonoruin, Ho U paet
BO3MOXXHOCTb reoje3n4eCcknmM KOMMNaHusm
nonyyaTb OoTAa4vy OT JOJNITOBPEMEHHbLIX BIIOXXEHUI
B obopygosaHue n texHonormm GNSS.
TexHonorus Trimble 360 paspaboTtaHa ¢
npvuenom Ha byayuiee 1 npegHasHayeHa ang
npvemMa Bcex nnaHupyembix B byayuiem
CUrHanoB Mo Mepe pocTa Yncna AOCTYMHbIX
CMNyTHMKOB. ["eofe3ncTbl Nony4atT YyBEPEHHOCTb
B 3pEKTUBHOCTN CBONX CErOAHALLIHNX
WHBECTULUIA M B TOM, YTO NX reofe3nyeckoe
GNSS obopynosaHue bygeT octaBaTbCs
COBPEMEHHbIM MHOTME rofbl.
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PucyHok 3: MNMpremHuk Trimble R10 ¢ TexHonoruen Trimble
360 B ropoAckMX ycrnoBusax

FocT npumeHuM K reogesnyecKkomMy oo6opyaoBaHuIo U npubopam.

3AKITIOYEHUE

B cnepgytowem gecatmnetumn Mol yBuanm
MHOXecCTBO nepemeH B mupe GNSS. HoBble
CUrHanbl, KOTOpbIE NOSABATCA NPU MOAEpPHU3aLUN
GPS n NMOHACC, gononHuTernbHble CNYTHUKK
Galileo, Compass 1 QZSS npegocrtaear
reoge3ncrtam HOBble BO3MOXHOCTUK bornee
HaOEXHOro OTCNEXUBAHNSA CMYTHUKOBBIX
CUrHarnoB 1 BCe CBA3aHHbIE C 3TUM
AONONHUTENbHbIE NPeMMyLLieCcTBa. TexHonorus
Trimble 360, nHTerpuposaHHas B NpUEMHUK
Trimble R10, no3BonuTt reogesncram
BOCMOMb30BaTbCA 3TUMWN NPEUMYLLLECTBAMU U
MOBbICUTb TOYHOCTb, YBENNYNTH CBOKO
NPOVN3BOANTENBHOCTb M KOHKYPEHTOCMOCOBHOCTD.

Tak kak 60MbLUNHCTBO reoe3nCToB UCMONb3YIOT
CBOe CMyTHNKoBOe 060opyAoBaHNE B TeYeHne
HECKONbKWUX NeT, TO KoMNaHuu, npnobpeTatoLme
NPUEMHVK B HaLLW OHW, OOIKHbI y4YMTbIBATb
rpsaywme nameHeHns GNSS. Belbupas
NMPUEMHWK, FOTOBbIN K NPUEMY HOBbIX CUTHaroB
6e3 06HOBMEHMS annapaTHOW YacTu, OHK
3aLUUTAT CBOW BIIOXKEHUSA HA MHOrMe roapl
Brnepe n 6yoyT MMeTb MakCMarnbHY TOYHOCTb
1 NPOU3BOAUTENBHOCTb BECb CPOK CITYXObI
obopynoBaHus.
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