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M3obpeTeHne 0THOCUTCS K MHOTOCHCTEMHBIM PaIMOYaCTOTHBIM OJIOKAM CITy THUKOBBIX HABUTAIIMOHHBIX IPHEMHHUKOB
W MOXET HCIONIB30BaThCs Ul OIHOBPEMEHHOTO IIpHeMa JI000H KOMOWHAIMM HABHTAIMOHHBIX CHTHAJIOB OT
HeckonbKuX HaBurauumoHHbIX cucteMm: [JIOHACC, GPS, Galileo, BeiDou, IRNSS, QZSS. bnok conmepxut Tpu
UACHTUYHBIX U HE3aBHCHUMBIX MPHUEMHBIX KaHaja ¢ M30JLHEH OT B3aMMHOTO NPOHMKHOBEHHS CHT'HAja W IOMEX,
oxnHoBpeMenHo npuHuMaronmx curHansl [JIOHACC/GPS/Galileo/BeiDou/COMPASS/QZSS HaBHUTaIlMOHHBIX
CHCTEM B Pa3IWYHBIX KOMOWHAIMAX, W OFHOTO KaHama JUId TpHeMa CUTHAJIOB S [Mana3oHa pPEerHOHAIbHON
HaBUTalMOHHOH cryTHUKOBOH cuctembl Muauu (IRNSS), L2, L3, L5 auana3onoB u nuana3zona 65-862 MI'n, B Tom
YHCIIe U CUTHAJIOB MOJIe3HON MH(OpMaIHK, Takol Kak auddepeHuunanpabie koppekuuonnsie qanubie (RTK). Taxoxke
0JIOK COAEPXKUT YeThIpe CHHTE3aTopa 4acTOThl FeTepoarHa, (POPMHUPOBATENb KBAJPATYPHBIX CUTHAJIOB reTepoIfHA
JUISL KBaJPaTyPHBIX CMECHUTENCH Ul KaXKI0ro KaHalla, CHCTEMY aBTOMAaTHYECKOi KaJMOpPOBKH IOJOCH! (HIBTPOB
MPOMEXKYTOUHOM YacTOThI JUIs Ka)I0Tr0o KaHaja. Tpu MISHTHYHBIX KaHamna Juist npuema curnanos L1, E1, B1, E6,
B3, L2, L3, B2, L5, ES nuana3oHOB UMEIOT NEPEKIIIOUaeMbIid PEIKUM pabOThI MO BBIXOY KaHAJIOB C BO3MOXKHOCTBIO
BBIOOpA JACHCTBUTEIBHBIX HITH KOMIUIEKCHBIX BBIXOIOB.
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MHOIOKAHANBbHBIV MHOTOCUCTEMHbIA PAOVUOYACTOTHBIN BNOK
CMYTHUKOBOIO HABUIALMOHHOIO NMPUEMHUKA

N306peTeHne OTHOCUTCA K  MHOTOCUCTEMHBIM  PagMoyacToTHbIM — Briokam
CMYTHMKOBOro HaBuraymoHHoro npuemHuka (CHI) n moxeT umcnonb3oBaTbCa Ans
OLHOBPEMEHHOIrO MpuemMa HaBUrauMOHHbLIX CUIHAMNOB OT HECKONbKMX HaBUraLMOHHbIX
cuctem: rnobanbHOM HaeBUrauyoHHOW cnyTHUKoBow cuctembl Poccumn (TTIOHACC),
rnobanbHoM cuctembl nosvymonHmposaHna CLUA (Global Positioning System - GPS),
rnmobanbHOM HaBUrauMOHHOW  CMYTHUKOBOM cUCTEMbl  EBponemckoro corsa u
EBponenckoro kocmmuyeckoro areHtctea (Galileo), CnyTHUMKOBOW HaBUrayMOHHOW
cuctembl Kutamckom HapogHon Pecnybnukm (BeiDou/COMPASS), pernoHansHou
HaBuraumMoHHoWn cnyTHukoBon cucteMbl MUHamm (IRNSS), permoHansHOW HaBUrayMoHHOW
CMyTHUKOBOW cuctembl AnoHum (QZSS).

N3BecTHO, YTO OAHOBPEMEHHOE MCMONMb30BaHME HABUraTOPOM HECKOSBKUX CUCTEM
CHWKaeT MOrpelwHoCcTb onpegenexHns koopaumHat. Kpome Toro, «rmbpugHbie»
HaBUraTopbl «BUASAT» OQHOBPEMEHHO BONbLUE CMYTHUKOB, YEM YCTPOMUCTBA, CNOCODHbIE
paboTaTtb TOMBLKO C OO4HOMW K3 cucTeM, 4TO obecneumBaeT OOnbLUYHO HALEXHOCTb
npuema [1][2].

N3BecTeH MHorocucteMHbiM npuemHuk curHanos (CN202533579U), copepxalumm
pagno4acTtoTHbIM Bnok, npeobpasoBaTternb 4acToTbl paguokaHana, UCTOYHUK OMOPHOro
curHana rertepoawHa, moaynb 06paboTkm curHana, CnocobHbIM  OQHOBPEMEHHO
NPUHUMATL CUrHam OT YEeTbIPEX PasHbIX CMYTHUKOBbIX HAaBUraLUMOHHBLIX CUCTEM B
lwmpokom cnekTpe vactot - GPS, NMTOHACC, BeiDou-1 n BeiDou-2 [3].

HepocTtaTtok Takoro npuMemMHuKa CUrHamoB COCTOMT B TOM, YTO OH UMEET OAWH
obLumMI BXOA ANA CUrHana, a Takke To, YTO ANS KaX40M U3 UCMOSb3YEMbIX CMYTHUKOBbIX
HaBUrauMOHHbIX CUCTEM  MPEeAyCMOTPEH CBOM  (PUKCUPOBAHHBIA  KaHam, uTo
OrpaHVYMBaET KONMMYECTBO BO3MOXHbLIX KOMOMHauun obpabaTtbiBaeMbiX CUrHanoB
CMYTHUKOBBLIX HABUraLMOHHBLIX CUCTEM.

N3BecTeH MHOroKaHarnbHbIN MHOFOCUCTEMHbIN pagmMo4acTOTHbIN onok
CMYTHMKOBOrO HaBUrauMOHHOIO MpUEMHUKa [4]. YCTPOUCTBO COAEPXKUT 4YeTblpe
NMOEHTUYHBIX HE3ABMCMMO KOHMPUIypuUpyeMbIX NMPUEMHBIX KaHana C BbICOKON CTEMEHbHO
N30NALUMN OT B3aWMHOrO NMPOHMKHOBEHWUS CUrHamna u nomex, ABa CUHTe3aTopa 4acToTbl
retepoamnHa C HannuMem pexmma POopMUPOBaHNS €ANHOrO CUrHana retepoguHa ans

BCEX YEeTbIpex KaHanoB, popmmupoBaTent KBagpaTypHbIX CUrHanoB retepoauHa Ans
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KBagpaTypHbIX CMecuTeneun, CUCTeMy aBTOMatM4YecKon KanmbpoBKM NOMockl PUNLTPOB
NPOMEXYTOYHOWN YacToTbl (MY).

HepocTtaTtku Takoro npuemMHuka curHanoB COCTOAT B TOM, YTO:

a) 4YeTblpex KaHanoB B AaHHOM MpPUEeMHUKE HeAOCTaTO4YHO, YTOObI NOKPbITbL BCHO
ceTb rnobanbHbIX CMYTHUKOBbLIX HaBUraUMOHHBIX CUCTEM, B TOM 4ucre Ans
NPUHATUA CUrHana S-gmanasoHa perMoHanbHOW HaBUraLMOHHOM CMyTHUKOBOM
cuctembl MHamm (IRNSS) n curHanos gruanasoHos 65...862 MITu;

b) 4eTbipe KaHana MMEeRT TONBbKO AENCTBUTENbHbIE BbIXOAbl, YTO OrpaHU4MBaeT
BO3MOXHOCTU LUMdpoBon 06paboTkn BbIXOAHBLIX CUrHAmNOB;

C) 4YeTbIpe KaHana MMET BXOA4bl ANA MOAKITHOHYEHNSA TOMbKO NacCUBHBLIX @HTEHH,
Tak Kak TMOAKMOYEHNE aKTMBHOW aHTeHHbl TpebyeT AOnONHUTENbHOU
pasfennTenbsHOM EMKOCTU U CXEMbl MUTaHUA aKTMBHOW aHTEHHbI, a Takke
CXEMb| MNEPEKIOYEHNA MEXAY NAacCCUBHOM U aKTUBHOW aHTEHHaMMU;

d) cCuHTesaTop 4acToTbl reTepoanHa WMMEET LENOYMUCIIEHHBIM KOSPDULMEHT
AENneHnsa, 4YTO He MO3BONAET MCMOoMb30BaTh MPOW3BOSMBHYKD  4acToTy
npeobpasoBaHna 13 3a4aHHOro Nonb3oBaTenemM gnanasoHa, B TOM Yucrne ang
popMUPOBaHMS HaCTOTbl TAKTUPOBAHUS KOPPEnATopa N BCTPOEHHbIX aHanoro-
undpposbix npeobpasosarenen (AUM), n orpaHuymBaeT BbIOOP 4aCTOTHOro

nnaHa.

3aaBnsemMbIi  MHOroKaHanbHbIl  MHOFOCUCTEMHbBIA  PaANOYaCTOTHBIN - Bnok
npegHasHa4YeH ana ontummadaumm paboTbl NPUEMHBbIX YCTPOMUCTB NoTpedbutenen npwu
HaxoXxgeHun B NOOOA TOYKE 3EMHOr0 MPOCTPaHCTBA, MOBbIWEHUS TOYHOCTMW
OMNpPeaeneHnss  MEeCTOHaXOXAEHUS  MPUEMHbIX  YCTPOMCTB C  OAHOBPEMEHHbBIM
COXpPaHEHMEM KOMMAaKTHOCTM STUX YCTPOWUCTB M ANS CHWKEHUS SHEProeMKOCTU
NPUEMHbBIX YCTPOUCTB.

3aaBnseMbIA  MHOroKaHasnbHbIl  MHOTOCUCTEMHBIA  PaANOYacTOTHbIN - Bnok
CMYTHUKOBOTO HaBUraLMOHHOIO MPUEMHMKa W3rOTOBMEH MO TEXHOMOMMU «CUCTEMa Ha
KpucTanne», B KOTOPOM WCMONb3YKT CTPYKTYPY TMNPUEMHOrO Tpakta C O4HMM
npeobpasoBaHMEM YacTOTbl BXOAHOMO curHana, 4ns 0AHOBPEMEHHOW paboTbl ¢ nrobon
KOMOMHaLUMEN CUrHamoB CMYTHUKOBBIX HaBWUraUMOHHBIX CWUCTEM, B TOM 4uChne
rnobanbHOM HaBuraymoHHoW cnytHukoBon cuctemel Poccum (FNIOHACC), rmobansHown
cuctembl nosuymoHmnposaHna CLUA (Global Positioning System - GPS), rno6ansHou

HaBUraunMoHHOM CMNyTHUMKOBOW cuUCTeMbl EBponenckoro coro3a wn  EBponemnckoro
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kocmuyeckoro areHtctea (Galileo), CnyTHMKOBOW HaBUraumMoHHOW cucteMbl Kutamckou
HapogHon  Pecnybnukm  (BeiDou/COMPASS), pernoHaneHOW  HaBUraumoHHOW
cnyTHukoBon cuctembl UHgmm (IRNSS), pernoHanbHOM HaBUraumMoOHHOM CryTHUKOBOW
cuctembl AnoHun (QZSS), copgepxawun TpU MUAEHTUYHbIX KaHana Ana npuema
curHanos L1, E1, B1, E6, B3, L2, L3, B2, L5, E5 gmnanasoHoB, Kaxabin 13 KOTOPbIX
coaepxuT gsa manowymsawmx yeunutena (MLUY), ¢ BO3MOXHOCTbHO MOAKMHOYEHNSA ABYX
coBmeLeHHbIx MTIOHACC/GPS/Galileo/BeiDou/COMPASS/QZSS aHTeHHbIX MOAynewn,
CXEMy TMUTaHMA C [ETEKTUPOBAHMEM  MNOAKMIOYMEHMS  a@HTEHHbIX MOAyNnen Wu
aBTOMaTUYECKUM NnepekntoYeHneM MEXLY aHTEHHbIMN MOAYNAMM,
MMOHACC/GPS/Galileo/BeiDou/COMPASS/QZSS nonocosBon unbTp Mexay ABYMS
MLLY u» BbICOKOYACTOTHbIM YCUNUTENEM, ABa WAEHTUYHBLIX TpakTa MPOMEXYTOYHOW
yacTtoTbl ([Y), Kkaxablh K3 KOTOPbIX COAEPXKUT KBaAPaTYPHbIA CMECUTENDb, BbLIXOL,
KOTOPOro MOAKMIOYEH K BXOA4Y aHanoroBoro KommyTtatopa 1 Bxogy obujero ans aByx
TpaktoB MY dasospawarena-cymmaropa, dhunetp MY ¢ cucrtemon aBTOMatMyeckomn
KannbpoBkn nonockl puneTpos MY, BbIXO4 KOTOPOro COEANHEH CO BXOAOM YCUNUTENSA
npomexyTodHon 4actotel (YIMY) € perynvpoBKOM YCUNEHWNA, BbIXO4 KOTOPOro
MOAKMIOYEH KO BXOA4Y BbIXOAHOrO nuWHenHoro Oydepa wnm aByxOUTHOrO aHamnoro-
undpposoro npeobpasosatena (AL) ¢ Bbibopom noporoB, BbIXOAbI KOTOPbIX
coefuHeHbl C AETEKTOPOM aHanoroBoro M LM@POBOro BbIXOAHbBIX CUrHanoB C LMgpo-
aHanorobiM npeobpasosatenem (LIAM) ana ynpaeneHnsa Ko3MPULNEHTOM YCUNEHMUS
YMY, n 4yetBepTbIM KaHan Ans npuemMa curHanoB S auanasoHa pernoHanbHOW
HaBuraumMoHHon cnytHukoBon cuctembl MHanmm (IRNSS), L2, L3, L5 gmanasoHoB u
AnanasoHa 65 - 862 M, B TOM 4MCInEe U CUrHanoB NONe3Hon MHgopMaunmy, Takon Kak
anddepeHumansHbie KoppekumoHHble aaHHble (RTK), , coagepxawmm ManowyMsaLmii
ycunutens C nepecrpanmBaeMbiM  KO3IPPULMEHTOM YCUNEHUS, MNOAKMIOYaEMbIA K
aHTEHHOMY  MOAYMHO  ANS  MPUHATMA  CurHana  S-guanasoHa  pernoHansHOW
HaBuraumMoHHon cnyTtHukoBon cuctembl UHaum (IRNSS), n nonocoBbiM cnegawmm
PUNBTPOM, BbIXOL KOTOPOrO MOAKMOYMEH K KBaApaTypHOMY CMEeCcUTEno S-ananasoHa,
ManoLyMsaLWMA YCUNUTENb Ha Tpu nogamanasoHa 65 - 110 My, 160 - 240 My n 470 -
862 Ml'y ¢ nepecTpamBaeMbiM  KOSPPUUMEHTOM YCUNEHUS, MOAKMHOYAEMbIM K
aHTEeHHOMY MOAYNHO ANA Npuema curHanoB guanasoHa 65 - 862 My, B ToM yucne 1
CUrHanoB nonesHou uHdopMauum, , U TPWU MOMOCOBbIX CRefawmx dunbTpa Ang
NPUHATMA CUrHanoB guanasoHa 65 - 862 MI'y, Bbixo4bl KOTOPbIX NOAKMHOYEHb! K BXOAAM

TPeX KBagpaTypHbiX CMECUTENEW, , aHanoroBbll KOMMYTaToOp, OCYLLUECTBAOLLMMI
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BbIOOP O4HOr0 M3 YeTbIpeX BbIXOAHbLIX CUrHANOB CMECUTenen Ans nepegayn B obwmmn
kBagpaTypHbii Tpakt MY, cocrtoawmm uns BydepHoro ycunutena, dunbtpa MY ¢
CUCTEMOWN aBTOMaTUYECKoM KanmbpoBkM nonockl gunbTpoB [14, BbIXOL KOTOPOro
coeauHeH co Bxogom YIY ¢ perynnmpoBKOW yCUNEHWS, CUrHan C KOTOPOro noctynaeT Ha
BXOAbl BbIXOAHOrO nuHenHoro Oydepa nnu asyxdutHoro AL ¢ BbiGopom noporos,
BbIXOA4bl KOTOPbIX COEAMHEHblI C AETEKTOPOM aHanoroBoro M LMGPOBOro BbIXOAHbLIX
curHanos ¢ LAl anga ynpasneHus kosdduumeHTom yeunenunsa YIY, a takke yeTtbipe
CUHTE3aTopa 4acTtoTbl C basoBOM aBTOMOACTPOMKOW 4acTOTbl ANS KaXAOro kaHana,
KaXablM K3 KOTOPbIX COCTOMT W3 reHepartopa ynpaBnseMoro HanpsKeHueM,
COMPSYKEHHOrO C NpeaBapuUTeNbHbIM AENUTENEM, BbIXOL KOTOPOro NMOAKIMHOYEH KO BXOAY
nepBoro K13 ABYX MNOCNEeAOBaTefbHO COEAMHEHHBIX AENUTENnen 4acTtoTbl AnA
dopMMpPOBaHMS TakTOBOM 4acTOTbl KOPPENATOPOB B KaXAOM W3 TPeX KaHanoB ANS
npuema curHanos L1, E1, B1, E6, B3, L2, L3, B2, L5, E5 gnanasoHOB 1 KO BXOAY
aenutensa ¢ ApobHbIM KO3MPMOUUMEHTOM AENEHMs, , BXOAALWMA B NETNO hasoBOW
aBTOMOACTPOMKM YacTOTbl, COEAMHEHHBIN CO BXOAOM 4acTOTHO-ha3oBOro AeTekTopa,
BTOPOM BXOZ KOTOPOro MOAKMHOMEH K BbIXOA4Y [AEnUTEens OMOPHOW 4acToTbl ANA
dopMnpoBaHMs 4acTOTbl CPaBHEHUS, a BbIXO4 COEAWHEH C PUNbTPOM CUHTEe3aTopa
4acToTbl C (©asoBOM aBTOMOACTPOMKOM 4acTOThbl, (bopmupoBaTenb KBagpaTypHbIX
cuUrHarnoB retepoguHa Ans KBagpaTypHbIX CMECUTENEN, a Takke CoaepXalimmi gaTymk
TemnepaTtypbl  Kpuctanna, CcrabunusaTtopbl HanpskKeHun, nocnefoBaTternbHbIN
nHtepdenc SPl ans ynpaeneHns pexummamm paboTbl COCTaBHbIX 4YacTen U
KOHoUrypaumemn BCero MHOrokaHanbHOro MHOroCMCTEMHOIO pagnoYacToTHoro 6noka B
Lienom.

Kaxxgbii N3 Tpex MAEHTUYHBbIX KaHanoB ANsa npuemMa curHanos gnanasoHos L1, E1,
B1, E6, B3, L2, L3, B2, L5, E5 nmeeT nepekntovaemMbii pexumMm paboTbl N0 BbIXOAY
KaHanoB, C BO3MOXHOCTbIO BbibOpa AEUCTBUTENbHBIX WM KOMMMEKCHBIX BbIXOAOB,
KOMMYTUPYS KBagpaTypHble cmecutenn | m Q Hanpamyro 4epes aHanorosble
komMmyTaTopbl K dunetpam MY, 1 Takmm obpasom, wucknodasa dasospalaTens-
CYMMaTop 13 NyTN NPOXOXAEHNSA CUrHana B K&X40M U3 KaHanNoB.

MHorokaHanbHbI1  MHOTOCUCTEMHBIA  PagMOYacToTHbIM - ONOK  CNYyTHUKOBOrO
HaBUraLMOHHOIO NPUEMHWKA COAEPXKUT KOMMYTaTOpP, NO3BONAOLLMI BbiDpaTh TaKTOBYHO
4YacToTy ANA KOppenatopa M TakTupoBaHWs BCTPOeHHbiXx AL nnbo wn3 yactoTtbl
retepogmHa, cdopmupoBaHHon NOObIM M3 TPeX  WUAEHTUYHbIX  BCTPOEHHbIX

CMHTE3aTOpPOB 4acTOTbl, PaCMONOXEHHbIX B TPEX kaHanax Ans npuema curHanos L1,
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E1, B1, E6, B3, L2, L3, B2, L5 E5 pgmanasoHoB, nmbO M3 OMOPHOM 4acTOThbl,
NOCTynarLLen OT BHELLUHEro ONOPHOro reHepartopa, MMbo 13 NpomM3BOSIbHOM YacToThl,
NOCTynaroLLEen Yepes BHELLHUA BbIBOA.

CuHTe3aTopbl 4acTOTbl KaXAOro KaHana MWMEerT CUCTEMY aBTOMaTnyeCcKoro
pacyeTa KOSPUUMEHTOB AeneHUs cuHTesatopa [ANA 3ajaHHOW nonb3oBaTenem
4acToThbl.

MHoOrokaHanbHbI1 ~ MHOTOCUCTEMHBIA  PagMOYacTOTHbIN - ONOK  CNyTHUKOBOrO
HaBUraUyMOHHOTO  MPUEMHMKA COAEPXKUT B  YETBEPTOM  MPUEMHOM  KaHarne,
NpMHMMaroWeM S auanasoHa pervoHanbHOW HaBUrauMoHHOW CNyTHUKOBOWM CUCTEMBbI
UHgnn (IRNSS), L2, L3, L5 gnanasoHoB 1 gnanasoHa 65 - 862 My, B TOM ymcne w
CUrHanoB MonesHon MHopMaumm1,, KOMOUHNPOBAHHYID aBTOMAaTUYECKYIO PEerynmpoBKY
YCUNEHNA pagmoYacToTHOro Tpakta u tpakta MY ¢ BO3MOXHOCTBI0 HeEaBTOMAaTUYECKOM
YCTaHOBKM KO3 PULMEHTOB YCUMNEHUS.

MHorokaHanbHbI1 MHOTOCUCTEMHBIN PaaN0YacTOTHBIN BNOK COOAEPXKUT B KaXXAOM
NPUEMHOM KaHane CUCTEMY aBTOMOACTPOWKM NONOCkI NponyckaHna ounetpos MY,

3asBnaemas paspaboTtka wunnoctpypyetca Purypon, Ha KOTOpPOM MoKasaHa
CTPYKTYpHas cxema npeanaraeMoro MHOMOCUCTEMHOrO paguoYactoTHoro 6noka
CMYTHUKOBOrO HaBUraLMOHHOMO MPUeMHMKa, M3roTOBNEHHOro No TEXHOMOrMu “cucrtema
Ha KpucTanne’.

Kak BngHO 13 durypsl, pagnoyactoTHbi 6nok 1 nmeet BbiBOAbI 2, 3, 4, 5, 6, 7,
ans nopkntodeHns wectn GPS/TTIOHACC/Galileo/BeiDou/IRNSS/QZSS  aHTeHHbIx
MOAYNEN, N0 ABa ANA KaXAO0ro NpMemHoro kanana 8, 9, 10 COOTBETCTBEHHO, N BbIBOA
11 ANA NOAKMIOYEHMS aHTEHHOro MOAYNA Ans npuemMa CcurHanos S awanasoHa
perMoHanbHON HaBuraynoHHown cnytHukoBon cuctembl WHamm (IRNSS), L2, L3, L5
AMNana3oHoB M BbIBOA, 12 AN NOAKNHOYEHUS aHTEHHOrO MOAyns ANS npuema CurHanos
AnanasoHa 65 - 862 My, B TOM 4MCrne U CUrHanoB NONe3Hon MHgopMaunKn, Takon Kak
AnddepeHumansHble KoppekuMoHHble ganHHble (RTK) B kaHane 13.

[MepBbIM @HTEHHBLIM MOAYNb MPUEMHOrO KaHana 8 uyepes BbiBO4 2 MOAKIHOYEH K
Bxogy MLY 14 n BTOpOM aHTEHHbIN MOAYNb Yepes BbiBOA 3 MOAKMOYEH K Bxogy MLUY
15, BbIXOAbl KOTOPbIX MOAKMNHOYEHBLI K KOMMYyTatopy 16, curHan C KOTOpOro MaeT Ha
nonocoson punsTp 17 Yepes BoiBog 18.

Cxema nutanHma ¢ getektupoBaHnem 19 nmeet 2 pexuma pabora:

- cxema 19 nogknodeHa depe3 BbiBog 20 K COBMELLEHHOMY

MNMOHACC/GPS/Galileo/BeiDou/Compass/QZSS BTOPOMY a@HTEHHOMY MOAYM W
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dopMUPYET HaNpsKEHWE NUTaHUA ANA BTOPOr0 aHTEHHOro MOAYNA, AEeTeKTUpyeT
NOAKNIOYEHNE COBMELLEHHOrO BTOPOro aHTEHHOro MOAYNA, OrpaHuyYnMBaeT TOK Mo uenu
NUTaHUS BTOPOro aHTEHHOro MOAYNA B Crydae KOPOTKOro 3amblKaHWs U B OTCYTCTBUE
KOPOTKOro 3aMblKaHWs MO LEenu NUTaHWs BTOPOro aHTEHHOro MOAYNSA OCyLeCTBNAeT
aBTOMaTUYECKOE NEepeKNoYeHe Ha NpUeM CUrHanoB Yepes kKoMmyTaTop 16 co BTOpOro
aHTEHHOro Moaynsa W OTKoYeHne BCTpoeHHoro MUY 14 pgna 3koHOMUM TOKa
notpebnenns pagnodactoTHoro 6noka. MNpu OTKAKYEHUN BTOPOrO0 aHTEHHOrO MOAYINA
NN BO3HUKHOBEHMM KOPOTKOIO 3aMbIKaHWA B LIENW NUTaHNSA BTOPOrO aHTEHHOrO MOAYIA
cxema 19 ocywecTtBnser BknodveHue BCTpoeHHoro MUY 14 wn aBTomarudeckoe
NEepPEKOYEHNEe Ha NPUEM CUrHaNoOB OT COBMELLEHHOrO MEPBOr0 aHTEHHOrO MOAYINA
Yepes BbIBOS 2,

- cxema 19 ncnonb3yeTcs Ansg nogaym NMTaHna Ha MHOE BHELLHEE YCTPOUCTBO (He
MOKa3aHo) C BO3MOXHOCTbIO AETEKTUPOBAHNA HanM4na STOro yCTpoucTBa.

Beixogq nonocosoro ¢unetpa 17 coeamHeH 4depes BbiBog 21 co Bxogom BY
yCUnUTENNA 22, BbIXOA KOTOPOro NOAKIKOYEH K BXOAAM KBagpaTypPHbIX CMecuTenen 23 v
24, Ha KOTOpble NMOCTYNaKT KBaApaTypHble reTepOANHHBIE CUrHarnbl ¢ opMupoBaTens
KBagpaTypHbIX CUrHanNoB retepogmHa 25. Beixoabl kBagpaTypHbiXx cmecutenen 23 n 24
NOAKMHOYEHbI K BXO4aM aHarnoroBbIX KOMMYTaToOpOB 26 1 27 1 Bxogy dpasoBpaliarens-
cymmartopa 28, BbIXOAbl KOTOPOro MOAKMKOYEHbl K BTOPbIM BXOAam aHarnorosbIX
KOMMYTatopoB 26 1 27, C MOMOLLULI KOTOPbIX OCYLLECTBMASETCS BbIOOP PEXUMOB
paboTbl TpakTa MY,

MpuemHbIn KaHan 8 WMeeT nepeknoYaembi pexnm paboTbl MO  BbIXO4y,
3ajaBaembli C MOMOLLBIO NocneaoBaTensHoro nHrepdgenca 29 yepes sobioabl 30:

- C KOMMMEKCHbIMM BbIXOAHBIMWM CUrHanNamu, KOMMYTUPYS KBagpaTypHble
cmecutenm | 23 n Q 24 HanpsAmyro 4Yepes aHanoroBble KOMMyTaTtopbl 26 n 27 K
dunetpam MY 31 n 32, n tTakmm obpasom, ncknovas dasoBpawarens-CymmaTop n3
NyTW NPOXOXAEHNA CUrHana,

- C OeNCTBUTENbHLIMU BbIXOAHBIMA CUrHanamm, npu KOTOPbIX CUrHanbl C
KBagpaTypHbIX cMecuTeneun 23 n 24 nogaroTcs Ha LUMPOKONONOCHLIM hasoBpallaTenb-
cymmaTop 28, KOTOPbIN B LUMPOKOM AMana3OHe 4acToT OCYLUECTBNSAET caBuUr asbl
BbIXOAHbIX CUrHanoB C KBagpaTtypHbix cMecutenen 23 n 24 n cymmunpyet ux. Mpun sTom
nonesHbI cuUrHan cknagbiBaeTcs B ase, a 3epkanbHbi CUrHam rno OTHOLUEHUHO K
nonesHomMy - B npoTtmBodase. dazoBpallaresnib-CymmaTtop 28 noAaKMYeH K Bbixogam

KBagpaTypHbix cmecutenen 23 n 24 Takum obpasom, YTO Ha O4HOM M3 BbIXOLOB
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dasoBpalyatena-cymmatopa 28, COeQMHEHHOro C KoMMmyTatopoMm 26 (kaHan |),
AOCTyNHa 4YacTb ChekTpa Bblle 4acTOoTbl reTepoavHa, a Ha [ApPYyroM BbIXOAE,
COeANHEHHOM C KOMMyTaTopoM 27 (kaHan Q), AOCTYMNHa YacTb CreKTpa HWXe 4acToThbl
retepoamHa. [laHHas CTpykTypa nos3songeT udbexarb OrokmpoBkM npuema CurHanos
y3KOMOSIOCHOM MOMEXOM cpasy Mo BCeM cuctemam MmHorocmuctemHoro CHIM,
MOCTPOEHHOrO C  MWCMOMb30BaHUEM pPagnodactoTHoro ©Onoka no  3asBneHHOMY
N306pEeTEHMIO, YTO YBENMUMBAET LOCTOBEPHOCTL OMNpeAeneHns KOOPANHAT B CIOXHbIX
YyCNoBUAX NpMemMa, TO €CTb NMOBbILLAET NOMEXOYCTONYMBOCTb CHI.

MpmemHbIM KaHan 8 coaepXnT aBa naeHTMYHbIX Tpakta MNY. B coctae TpakTos MY
BXOAAT HacTpamBaemble punbTpbl MY 31 n 32, BXOoAbl KOTOPbIX MNOAKMHOYEHbI K
BbIXO4aM aHanoroBbIX KOMMYTaToOpoB 26 1 27, a BbIXOAbl MOAKMHOYEHBbI K BXogam Y14
33 n 34 c aBToMarmyeckon perynmposkon ycunenna (APY). Boixogbl YIY 33 n 34
NOAKIKYEHBI K BXogaM auddepeHumansHbix aHanoroBbix Bydepos 35 n 36, a Takke K
Bxogam AL 37 n 38, BbIXogbl KOTOPbIX MOAKMOYEHbI K BbiBogaMm 39 n 40, yepes
KOTOpble CuUrHanbl HaBWUraumMOHHbIX CUCTEM B aHanoroBOoM WM UUPPOBOM BUAE
NOCTYyNaltT Ha BHELHWW KoppenaTtop 41. [eTekTMpoBaHWe BbIXOAHbIX aHanoroBbIX W
uMdopoBbIX curHanosB Tpakta 1Y ocyuwlectBnaeTca getekropamu 42 v 43, UMELMMU
BO3MOXHOCTb 3aJaHWA YpPOBHS [AETEeKTUpoBaHUA OT AByX BCTpoeHHbix LAl (He
nokasaHbl), Ko4 ANA KOTOPbIX 3agaeTcs Yyepes Onok nocnenoBartenbHOro nHrepdenca
29. BbIxOogHOW ynpaBnstoWLMA CUrHan ¢ AeTekTopoB 42 1 43 NOCTynaeT Ha BXOAbl
ynpaesneHnsa koadduumeHtom yeunenma YIY 33 n 34, obpasys cuctemy APY YT\,
APY Ttpakta MY moxeT paboTatb B HECKONBKNX PEXMMAX:

— C NVHEVHbIMK anddepeHymanbHeiMi Beixogamum, npu stom APY pabotaeT no
BbIXOA4HbIM FIMHENHBIM CUrHaNam;

— € UuMdpoBbIMU BbIXO4aMM CO BCTPOEHHbIX AByxpaspsgHbix AL 37 n 38, noporu
KOTOPbIX YCTaHaBNMBAaOTCA Yepes nocneaoBaTenbHbln MHTEPdENC 29, a curHansl
ans petektopoB 42 n 43 cuctem APY BepyTcsa ¢ Boixogos YU 33 n 34;

—  C UMdpOoBbIMK BbIXO4aMKM CO BCTPOEHHbIX AByxpa3psaaHbix AL 37 u 38, curHansl
Ana petektopoB 42 n 43 cuctem APY BepyTtca ¢ Beixogos AU 37 n 38, a nopor
AETEKTUPOBaHUSA yCTaHaBnMBaeTCa C MOMOLUbID ABYX BCTPOeHHbIX LIAI yepes
nocnepoBaTtenbHbIn MHTEPGENC 29 Takmm 0Bpasom, YTO MHTErpanbHbIM MPOLEHT
MNPeBbIWEHUS MO UMEPOBBIM CUrHanam MarHuTyabl paBeH MpsaMoOMy UM

AOMOMHUTENBHOMY KOAY, 3a4aBaeMoMy Ha ABYyX BCTPOeHHbIX LIAT.
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Ana undpoBbIX BbIXOLOB CyLLECTBYET BO3MOXHOCTb MPOrpamMMUpPOBaHUSA YPOBHS
NOrMYECKON  €AUHULBbI  4Yepe3  nocnepoBaTenbHbiM  MHTepdenc 29, a  ans
AnddepeHumanbHbIX  aHanoroBblXx BbIXOAOB — BO3MOXHOCTb MpPOrpaMMMpOBaHUS
pas3maxa BbIXOLAHOMO HaNpPsKEHUS.

Monoca nponyckaHna d¢uneTpoB MY aBTOMaTM4Yeckn HacTpamBaeTca npu
BKIMHOYEHUN MUTaHUS pPagnodacToTHOro Gnoka ¢ NOMOLLBK CUCTEMbI aBTOMOACTPOMKM
44, NCNONb3YIOLEN B Ka4eCTBE OMOPHOM 4acTOThl YacTOTy, NogaBaemMytd C BHELUHEro
onopHoro reHepartopa 45 yepes BbiBog 46. [py HeoBX0AMMOCTM Nonoca NponycKkaHus
dbunbtpor MY MoxeT ObiTb M3MEHEHa YCTaHOBKOW COOTBETCTBYHOLLErO Koga 4epes
nocnepoBaTenbHbIin MHTEPGENC 29, a Takke MOXeT OblTb WMHMUMMPOBAH 3anyck
CUCTEMBbI  aBTONOACTPOMKW. Kaxabii  uneTp MOXET WUMETb  MHAMBUAYaNbHO
nporpaMmMmpyemMyro nonocy nponyckaHna. B 3Tom cnydae nocne 3anycka CUCTEMBbI
aBTOMOACTPOMKM 44 NOrnYecku aBTomaT NPUMEHUT KOAbl KOPPEKLMN B COOTBETCTBUM C
3a4aBaemMou Nonocou NPonycKaHus.

KaHanb! 9, 10 ngeHTnyHbl KaHany 8.

B npuemHom kaHane 13 aHTeHHbIM MOAYMb Yepes BbiIBOA 11 MOAKMOYEH K BXOAY
MLWY 47 pna npuvHATMA curHana S-gmanasoHa pernoHanbHOW  HaBurauMOHHOW
cnytHukoBon cuctembl Unaum (IRNSS) mn curmanos L2, L3, L5 pawnanasoHos,
cHabxeHHoro cuctemon APY 48, BbIXxog KOTOPOro COEAMHEH CO BCTPOEHHbLIM
cnepawmm unstpom 49. CurHan co cnegsawero punetpa 49 naet Ha KBagpaTypHbIA
cmecutenb 50. AHTEHHBIM MOAYIb, MPUHMMAIOLLMIA CUrHanb! guanasoHa 65 - 862 My B
npueMHom kaHane 13 yepes BbiBOA 12, noakntodeH k Bxogy MLUY 51, cHabxeHHoro
cuctemon APY 52, Bbixog KOTOPOro CoOeauHEH C KOMMyTaTopom 53.

Cuctema APY pagno4acToTHOro Tpakta B NpMeMHOM kaHane 13 moxeT paboTtatb
B CNeayroLmx pexmmax:

- NoNHas aBToMaTU4eCcKas perynmpoBKa yCUneHus,

- pyYHasa perynmpoBka yCUIeHusa nyTem 3ajaHus Koga Yepes nocnenoBartenbHbiv
nHTepdenc 29;

- pydHas perynupoBka YyCUNEHUs MyTeEM 3afaHus HanpsKeHWsa vepes3 BHELUHWM
BbIBOA 54, COOTBETCTBYIOLLEE LMPPOBOMY KOAY ANS 3a4aHNA YPOBHSA YCUMNEHNS.

KommyTaTtop 53 coeanHeH CO BCTPOEHHbIMW MONOCOBbIMU punbTpamm 55, 56 n 57
ana Tpex noggmanasoHoB 65...110 My, 160..240 MIy wu 470..862 My
COOTBETCTBEHHO, BbIXOAbl KOTOPbIX NOAKIMHOYEHBI K BXOAAM KBaApaTypHbIX CMecuUTenemn

58, 59 u 60, Ha KoTopble MOCTYNarKT KBaapaTypHble reTEePOAUHHbIE CUrHamnbl C
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dopmupoBaTtena KBagpaTypHbIX CuUrHanoe retepoavHa 61. BbIxogHble curHanbl
kBagpaTypHbix cmecutenen 50, 58, 59, 60 nocTynaroT Yepes aHanoroBbIvi KOMMYTaTop
62 B 00Wmin kBagpaTypHbIK TpakT N4 npnemHoro kaHana 13.

B cocraB kBagpatypHoro TpakTta 14 BxoaaTt OydepHble ycunutenu 63 u 64,
dunbTpbl MY 65 1 66, BbIXOAbI KOTOPbLIX NoAKMYeHbl K Bxogam YIY 67 n 68 ¢ APY.
Beixogbl YIMNY 67 n 68 nopkntodeHbl K BXodam puddepeHumansHbIX aHanoroBbIX
Bycdepo 69 1 70 COOTBETCTBEHHO, a Takke k Bxogam AL 71 n 72 coOOTBETCTBEHHO,
BbIXOAbl KOTOPbIX MOAKIOYEHbI K BbiBOgAM 73 U 74 COOTBETCTBEHHO, Yepe3 KOTopble
CurHanbl HaBUrauMoHHbIX CUCTEM B aHanoroBoOM MM LUMEPOBOM BMAE MOCTYNakT Ha
BHELLHMA Kkoppenatop 41. [eTekTupoBaHWE BbIXOAHbLIX aHanoroBbliX W LMAPOBbLIX
curHanos TpakTa MY ocywecTBngeTca getekropamm 75 u 76, UMerLLMMU BO3MOXHOCTb
3ajaHna ypOBHA AETEKTUPOBaHNA OT ABYX BCTpoeHHbIX LIAI (He nokasaHsbl), kog ansa
KOTOpPbIX 3agaeTtca 4vepe3 Onok nocnepoBatenbHOro uHTepdenca 29, nmbo 4epes
BHELLHME BbIBOAbI 77 N 78. BbIXOg4HOM ynpaenswowMmM curHan ¢ LeTekTopoB 75 n 76
nocTtynaet Ha BXOAbl ynpaeBneHws koapduuymeHtom ycunenus YIIY 67 n 68
COOTBETCTBEHHO, 0Opasys cuctemy APY YIMU. APY Ttpakta N4 moxeT pabortaTth B
HECKONBbKNX peEXMMaX:

- C NNHEWHbIMK auddepeHumansHbIMM BbIXO4amMm C© aHanorobix Bydgepos 69 u
70, npu aTom APY paboTaeT no BbIXO4HbIM JIMHENHbBIM CUrHanam;

- C UMpoBbIMKU BbIXOA4aMM CO BCTPOEHHbIX AByXxpaspagHbix AL 71 n 72, noporu
KOTOPbIX YCTaHaBNMBAKOTCA Yepes nocneaoBaTtenbHbii nHTepdenc 29, a curHanbl 4ns
aetekTopoB 75 n 76 cuctem APY npuxogat ¢ Beixogos YINMY 67 n 68;

-C UMdpOoBbBIMA BbIXO4aMM CO BCTPOEHHbIX AByxpaspsgHelx AU 71 un 72,
cuUrHanel Ana getektopoB 75 u 76 cuctem APY npuxogat ¢ Beixogos AUM 71 n 72, a
Nopor LEeTEeKTUPOBaHUA yCTaHaBMBAETCA C MOMOLbH ABYX BCTPOEHHbIX LAl (He
nokasaHbl) 4epe3 nocnepoBaTenbHbln  mMHTEPenc 29 Takum obpasom, uTO
WHTErpaneHbIA NPOLEHT MNPEBbIWEHNA MO LMAPPOBBIM CUrHanNam MarHuTyabl paBeH
NPAMOMY UMK LOMNOMNHUTENBHOMY KO4Y, 3a4aBaeMoOMy Ha ABYX BCTPOeHHbIX LIATT.

Ana ymeHblLeHus BbixogHoro cMmewleHnsa YIY 67 n 68, BbiaBaHHOIO B TOM 4KUCHe
N CMELLEHMEM BXOAHOrO curHana, npegycMoTpeHa Cxema aHanoroBoW KOMMeHcauum
CMEeLleHNnss no MNOCTOAHHOMY Toky 79 wm 80, noaknoyeHHas K  BbIXxogam
AnddepeHumansHbix aHanorobix Bydepos 69 1 70 n AL 71 n 72 cooTBETCTBEHHO.

CurHanbl KomMneHcaumm cmelleHna ¢ cuctem 79 m 80 noctynaroT Ha Bxoabl YIMY, a



10

15

20

25

30

10/11

TakKe BbIXOAAT Yepes BbiBOAbI 81 1 82 Ha BHELWHWE EMKOCTU ANS 3a4aHNSA NOCTOSHHOW
BpeMeHU (He nokasaHsbl).

B coctaB pagmoyacTtoTHOro 6roka BXoAAT YeTblpe CUHTEe3aTopa 4YactoThl 83, 84,
85 n 86. CuHtesatop 4actotbl 83 coctouT n3 N'YH 87, auddepeHuymansHbIv BbIXO4
KOTOPOro MOAKMKYEH K Bxogam dopmupoBaTenen KeagpaTypHbIX CUrHanoB
retepoanHa 25 wn penurtens dvactotel 'YH 88. Beixog pgenutens dactotel 'YH 88
NOAKMNIOYMEH K BXOAY AENUTENS 4acTtoTbhl 88, PopMUPYrOLLEro MOAENEHHYH 4acToTy
'YH, nogasaemyro Ha YD) 90, n k Bxoay agenutens 91, BbIX0O4 KOTOPOro MOAKIHOYEH K
Bxoa4y aenutens 91, doopMMPYIOLLEro curHan TakToOBOW 4acTOTbl, MCMOMb3yeMbIn 4NN
paboTbl BHewHero koppenstopa 41. Ha stopon Bxog UY®[ 90 nopaetca curHan
4YacTOTbl CpaBHEHUSA, (DOPMUPYEMBIN AENNUTENEM ONOPHOW YacToTbl 91, nogaBsaemon C
BbIXO4a BHELUHEro OnopHOro reHepartopa 45 4epes BbiBog 46. Bbeixog 4P 90
NOAKITHOYEH K BXOAY BCTPOEHHOro dhunbTpa 94 cuHTesatopa 4actoTbl 83 ¢ dasoson
aTonoacTtponkon vactotbl (PAIMY). Beixog dunetpa 94 COeanHEH C ynpaBnstoLLMM
Bxogom 'YH 87. KoadpdunuymeHTsl generna genutenen 89, 90 n 92 nporpaMMmnpyroTcs
yepes nocnepoBaTenbHbIM MHTEPdENC 29. onoca cuHTesaTtopa 4YacTtoTbl 83 MOXET
OblTb NOACTPOEHa PEerynuMpoBkon duneTpa 94, napameTpbl 3NEMEHTOB KOTOPOro
yCTaHaBnMBalOTCA Yepes nocnegosarenbHbii nHTepdenc 29. 'YH 87 umeet cuctemy
aBTOMaTM4YeCKOM MNOACTPOMKM nogawanasoHa, cpadartbiBaloen no  BKIIHYEHUHO
MUTaHNA MHOrOKaHanbHOr0 MHOrOCMCTEMHOIO pPagnovacToTHOro Groka CrnyTHUKOBOrO
HaBUrauMOHHOrO MpPUEMHUKA WNU NPU MNoJade COOTBETCTBYIOLLEW KOMaHAbl 4Yepes
nocnepoBaTenbHbIN MHTEpPdEenC 29.

CuHTesaTopbl 4acToTel 84, 85 n 86 aHanorMyHbl CMHTE3aTopy 4acTtoThl 83.
OTnnume cuHTesatopa 86 COCTOMT B TOM, YTO cCurHan ¢ genutens yactotel 'YH 95
MoAaeTcs TONbKO Ha BXO4 AenuTens 4actoTbl 96.

C nomowpto kommyTatopa 97 OCyLecTBNSeTCs BbiOOP MCTOYHMKA TakTOBOM
4YacToTbl koppensTopa 41, KOTOpyr nonydarwT nnMbo K3 4acToTbl FETEPOAMHA,
chopmmpoBaHHOU NMoBbIM N3 CUHTE3aTOPOB YacToThl 83, 84 unn 85, nnbo n3 onopHom
4YacTOTbI, MOCTYNaKOLWEN C BHELLHErO ONOPHOro reHeparopa 45 yepes BbiBOA 46, nmbo
N3 4acTOTbl BHELLUHErO cCurHana, nogasaemoln 4depes BbiBOg 98 Ha Bydep 99 m Ha
kommyTaTop 97. Bbixog kommyTatopa 96 nogknoueH K koppenatopy 41 4epes
ycunutens 100 mn BeiBog 101.

[MpreMHbIN TPaKT OT BbIXOLOB KBaApaTyPHbIX CMECUTENEN KaXAOoro U3 YeTbipex

kaHanoB 40 BbIxogos MY MoxeT ObiTb CKOHUrypupoBaH pasnnyHbiM obpasom yepes
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nocnepoBaTenbHbIn - MHTEPdENC 29, 4YTO MNO3BONSAET, B 4aCTHOCTWU, MNOBbLICUTL
NOMEXOYCTONYMBOCTb.

Crabunusartopsl Hanpsxernsa 102 ana dyHkynoHanbHbIX y3nos (BY vactb, MY
YacTb) kaxgoro kaHana 8, 9, 10, 13 n cuHTesartopos 83, 84, 85 n 86 npegHasHayeHsb!
Ana crabvnusagum paboumx pexruMoB pagnmodactoTHoro tnoka 1 npu M3MeHeHum
HanNpsXKeHUs MUTaHUd, MNoJaBaemMoro C BHELIHEro WUCTOYHMKa 4Yepes BbiBog 103,
YMEHbLUEHNS MPOHUKHOBEHUSA BHELUHWMX MOMEX MO UensaM MNUTaHus U ynydleHus
3MNEKTPUHECKON N30NALMM MEXAY KaHanamu.

[MomMnMMO 3TOro, B YCTPOWCTBE MMEETCA AaTynk Temnepartypbl kpuctanna 104,
NnoKasaHnsa ¢ KOTOPOro MoryT ObITb CYMTaHbLI Yepe3 nocneaoBaTenbHbIM MHTEPKENC 29.

OnbITHbIE 06pasLbl MHOroKaHanbHOro MHOrOCUCTEMHOMO pagmnovacToTHoro 6noka
CMYTHMKOBOrO HaBWUraUMOHHOIO MPUEMHMKA, CMPOEKTUPOBaHHbIE MO  TEXHOMNOrmm
‘cuctema Ha Kpuctanne”, U3roToBMeHbl Ha OCHOBE MNpoekTHoW AokymeHTtaumm 000
“HTJab-Ansann” n cobpanbl B 108-BbiBOAHON kopnyc Tuna QFN ¢ warom no BbiBogam

0,4 MM 1 pasmepamum Kopnyca: gnvHa - 12 mm, wmpuHa - 12 mm, Beicota — 0,85 mm.

http://www.nis-glonass.ru/about-glonass/gps/

2. http://cyberleninka.ru/article/n/metod-isklyucheniya-oshibok-opredeleniya-

mestopolozheniya-pri-odnovremennom-ispolzovanii-navigatsionnyh-sistem
3. CN202533579U, G01S19/13; G01S19/33, 14.11.2012
4. WO/2017/1377878, G01S19/13, 17.08.2017
https://patentscope.wipo.int/search/en/detail.jsf?docld=W02017137878
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dopmyna
1. MHoOrokaHanbHbIl ~ MHOFOCUCTEMHBIN  PagMo4acTOTHbIM - BfOK  CMYTHUKOBOIO
HaBUraLMOHHOIO NMPUEMHWKA, M3rOTOBIEHHbIM MO TEXHOMOMMM «CUCTEMA Ha KpucTanne
C UCNONb30BaHNEM CTPYKTYPbl NPUEMHOro Tpakta C 0g4HUM npeobpasoBaHMEM HYacToThbl
BXOAHOrO curHana ans ogHoBpeMeHHoW paboTbl ¢ nobon komBuHaumen curHanos
CMYTHUKOBbLIX HaBUraUMOHHBIX CUCTEM, B TOM u4ucne rnobanbHON HaBUrauMoHHOW
cnytHukoBoun cuctembl Poccun (FTMOHACC), rnobanbHoM cucTembl NO3ULNOHNPOBaHUSA
CLA (Global Positioning System - GPS), rnobanbHon HaBurayMoOHHOW CnyTHUKOBOW
cuctembl EBponenickoro cotosa m EBponenckoro kocMmuueckoro areHtctea (Galileo),
CMYTHUKOBOW  HaBurauymoHHou cuctembl  Kutanmckom  HapogHom — PecnyGnukm
(BeiDou/COMPASS), pervoHanbHOW HaBUrauyMoOHHOW CMyTHUKOBOM cucTembl UHaum
(IRNSS), pernoHanbHOM HaBUrAUMOHHOW CNyTHUKOBOWM cucTembl AnoHum (QZSS),
OT/INYAIOWMNCA TEM, YTO COAEPKUT TPU UAEHTUYHBIX KaHana ANna npuema curHanos
L1, E1, B1, E6, B3, L2, L3, B2, L5, E5 gnanasoHoB, Kaxabi N3 KOTOPbIX COAEPXKNUT ABa
mManowymawmx yeunurensa (MLUY) ¢ BO3MOXHOCTBHO MOAKMHOYEHNSA ABYX COBMELLEHHbIX
MNMOHACC/GPS/Galileo/BeiDou/COMPASS/QZSS aHTeHHbIX MOAYnen, CXeMy NUTaHns
C [JEeTeKTMpPOBaHWEM TMOAKIMHOYEHUA  aHTEHHbIX MoAynen Un  aBTOMaTUYECKUM
nepeknoyeHnem Mexay aHTEHHbIMN MOAYIAMM,
MNMOHACC/GPS/Galileo/BeiDou/COMPASS/QZSS nonocosBon uneTp Mexay ABYMS
MLIY v BbICOKOYACTOTHbIM YCUNUTENEM, ABa WAEHTUYHbIX TpakTa MPOMEXYTOYHOW
yactotbl (MY), kaxablh M3 KOTOPbIX COAEPKUT KBaApaTypHbIA CMECUTEMb, BbIXOA
KOTOPOro MOAKMOYEH K BXOA4Y aHanoroBoro KommyTtatopa v Bxogy obulero ans asyx
TpaktoB MY daszospawarena-cymmartopa, dunbtp MY ¢ cuctemon aBTOMaTUYECKOW
kannbpoBkn nonockl punetpos MY, BbIXO4 KOTOPOro COeANHEH CO BXOAOM YCUNUTENS
npomexyTodHon 4actotbl (YIMY) €  perynvpoBKOW YCUNEHWNA, BbIXOL4 KOTOPOro
MOAKMIOYEH KO BXOAY BbIXOAHOrO nuWHenHoro Oydepa wnm aByxOUTHOrO aHanoro-
undpposoro npeobpasosarena (ALIM) ¢ Boibopom noporoB, BbIXOAbI KOTOPLIX
COeAMHEHbI C AETEKTOPOM aHanNoroBoro M LM@POBOro BbIXO4HbBIX CUrHanoB C Lndpo-
aHanorosbiM npeobpasosarenem (LA gna ynpaeneHns koappuuUmMEHTOM yCUNeHNs
YMY, »n vyeTBepTbIM KaHan AN MNpyvema CcurHanoB S auanasoHa pervoHanbHOM
HaBuraumMoHHon cnytHukoBon cuctembl MHaumm (IRNSS), L2, L3, L5 gmanasoHoB u
AnanasoHa 65 - 862 ML, B TOM 4MCrne U CUrHanoB NONe3Hon MHgopMaummn, Takon Kak
AnddepeHumanesHbie KOppekunoHHble aanHble (RTK), copepxawmn manowymsuimm
ycunutens C nepecrpanmBaeMbiM  KO3IPPUUMEHTOM YCUNEHUS, MOAKMIOYaEMbIA K

aHTEHHOMY  MOAYM0  ANS  MPUHATMS  curHana  S-guanasoHa  pervoHanbHON
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HaBuraumMoHHon cnyTtHukoBon cuctembl UHaum (IRNSS), n nonocosbiM cnegawmm
PUNbTPOM, BbIXOL KOTOPOrO MOAKMOYMEH K KBaApaTypHOMY CMecuTeno S-guanasoHa,
ManoLyMsaLWmnh yCUNuTenb Ha Tpu nogamanasoHa 65 - 110 My, 160 - 240 My n 470 -
862 Ml'y ¢ nepecTpamBaeMbiM KOSPPUUMEHTOM YCUNEHUS, TMOAKMHOYAEMbIN K
aHTEHHOMY MOAYI ANA npuema curHanoB guanasoHa 65 - 862 MIy, B Tom yucne um
CUrHanoB MOne3Hou uHopMauun, , U TPWU MOMOCOBbIX CRefsawmx dunbTpa Ansd
NPUHATMA CUrHanoB ananasoHa 65 - 862 MI'Y, BbIXxo4bl KOTOPbIX NOAKMHOYEHb! K BXOAAM
TPEX KBagpaTypHbiX CMECUTENEWN, , aHanoroBblA KOMMYTATOp, OCYLLUECTBSOLLMIA
BbIOOP O4HOr0 M3 YeTbIPEX BbIXOAHbBIX CUFHANOB CMECUTENEN ANs nepepayn B obwmn
kBagpaTypHbii Tpakt MY, coctoawmn uns BydepHoro ycunutensa, dunbtpa MY ¢
CUCTEMOWN aBTOMaTUYECKOM KanmbpoBkM nonockbl dunbTpoB [14, BbIXOL KOTOPOro
coeauHeH co Bxogom YIY ¢ perynmpoBkOW yCUNEHWS, CUrHan C KOTOPOro NocTynaeT Ha
BXOAbl BbIXOAHOro nuHenHoro Bydepa mnn asyxbutHoro AL ¢ BbIBOpOM MOpOros,
BbIXOAbl KOTOPbIX COEAMHEHblI C AETEKTOPOM aHanoroBoro M LMGPOBOro BbIXOAHbLIX
curHanos ¢ LAl anga ynpasneHus koadduumeHTom yeunenusa YIY, a takke yeTtbipe
CUHTE3aTopa 4acTtoTbl C 0asoBOM aBTOMOACTPOMKOW 4acTOTbl ANA KaXAOro KaHana,
KaXAblM U3 KOTOPbIX COCTOUT W3 reHepartopa ynpaBnsgeMoro HanpsXeHuew,
COMPSKEHHOrO C NpeaBapuUTENbHbIM AenUTENEM, BbIXO4 KOTOPOro NOAKIHOYEH KO BXOAY
nepBoro w13 [AByX MOCMNefoBaTeflbHO COEAMHEHHbIX AenuTenen 4YacTtoTbl AnS
dopMmpoBaHNS TakTOBOM 4acCTOTbl KOPPENATOPOB B KaXAOM W3 TPex KaHanoB AnS
npuema curHanos L1, E1, B1, E6, B3, L2, L3, B2, L5, E5 gnanasoHoB 1 KO BXogy
aenutensa ¢ ApoOHbIM KOSPPUUMEHTOM AEneHns, , BXOAAWMA B NETNO0 Hha3oBom
aBTOMOACTPOMKM YacCTOTbl, COEAMHEHHBIN CO BXOAOM 4acTOTHO-ha3oBOro AeTekTopa,
BTOPOM BXOZ KOTOPOro MOAKMHOYMEH K BbIXOAY [AENUTENs OMOPHOW 4acToTbl AN
dopMMpOBaHMS 4acTOTbl CPaBHEHUS, a BbIXO4 COEAMHEH C PUNbTPOM CUHTE3aTopa
4acToTbl C (©as30BOM aBTOMOACTPOMKOM 4acTOThbl, (hopmMupoBaTeEnb KBagpaTypHbIX
CUrHanoB reTepoanHa Ans KBagpaTypHbIX CMECUTENEN, a TakkKe coaepXallmn aaTymk
TemMnepaTtypbl  Kpuctanna, CcrabunmsaTtopbl  HanpskeHuW, nocneaoBaTenbHbIN
nHtepdenc SPl ans ynpaBnenHna pexummamm paboTbl COCTaBHbIX 4YacTenm W
KOHoUrypaumen BCero MHOrokaHansHoOro MHOroCUCTEMHOMO pagnoYacToTHoOro 6noka B
Lenom.

2. MHOrokaHanbHbIl  MHOTOCUCTEMHbBIA  PaguoYacToTHbeIM  BNOK  CNYyTHUKOBOrO
HaBUraLUMOHHOIO MPUEMHMKa No n. 1, OTNMYAIOWMIUCA TeM, UTO KaXAbiM U3 Tpex
WOEHTUYHBIX KaHanoB Ana npuema curHanos L1, E1, B1, E6, B3, L2, L3, B2, L5, E5

Anana3oHoB BbINOJIHEH C MepeKnyYaemMbiM PEXMMOM pa6OTbI no BbIXO4Y KaHanos, C
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BO3MOXHOCTbIO BbIOOpa AEUCTBUTENbHBIX WKW KOMMMEKCHbIX BbIXOAOB, KOMMYTUPYSA
KBagpaTtypHble cmecutenn | n Q Hanpamyro 4epes aHanoroBble KOMMYTaTopbl K
dunetpam MY, 1 Takum obpasom, ucknovas ¢asoBpaliarens-cymmaTop M3 nyTu
MNPOXOXAEHNA CUrHanNa B K&X40M W3 KaHanos.

3. MHorokaHamnbHbIA ~ MHOrOCUCTEMHbBIA  PagMoYMacToOTHbIM - BNOK  CMYyTHUKOBOTO
HaBUrauMoHHOIrO MNpuemMHuKka no nodomy m3 n.n. 1 —2, OTNUMYAKIMUCA TEM, 4TO
COAEPXKUT KOMMYTaTOP, NO3BONAIOLLMA BbIOpaTb TAKTOBYHO YacToTy AN KoppensTopa u
TakTMpoBaHMsa BCTPOEHHbIX AL nnbo n3 4yactoTbl retepoanHa, cHOpMUPOBaAHHOM
nobbIM 13 TPEX MAEHTUYHBIX BCTPOEHHBIX CMHTE3aTOPOB YacCTOTbl, PacrnONOXKEHHbIX B
Tpex kaHanax gna npuema curHanoe L1, E1, B1, E6, B3, L2, L3, B2, L5 E5
AnanasoHoB, nMbBO K3 OMOPHOM YacTOTbl, MOCTyNarLWeEn OT BHELUHErO0 OMoOpPHOro
reHepatopa, nMMbo 13 NPOU3BONLHOW YaCTOThl, MOCTYNAKLWEN YEPES BHELLHWM BbIBOA,.

4. MHoOrokaHanbHbll  MHOrOCUCTEMHbBIM  PagMO4YacToTHbIM - BnOK  CMYTHUKOBOrO
HaBUrauMoHHOrO MNpuemMHuka no nobomy m3 n.n. 1 -3, OTNMYAKOWMUUCA TEM, UYTO
CMHTE3aTOpbl YacTOTbl Ka&XAOro KaHana WMMERT CUCTEMY aBTOMaTruM4ecKoro pacudeta
KO3(PPULIMEHTOB AeNeHNA CMHTe3aTopa AN 3a4aHHOM NOMb3oBaTenem 4acToTbl.

5. MHOrokaHanbHbl1  MHOTOCUCTEMHBIA  PaAMOYacTOTHbIM  BnNOK  CNYyTHUKOBOrO
HaBUrauMoHHOro nNpuemMHuka no nobomy m3 n.n. 1 —4, oTNUYaKIWMNUCA TEM, 4TO
COAEPKUT B 4YETBEPTOM MPWEMHOM KaHane, npuHuMawwem S aguanasoHa
pernoHaneHon HasuraynoHHown cnytHukoBon cuctembl UHamm (IRNSS), L2, L3, LS
ANanasoHoB M pauanasoHa 65-862 MIy, B TOM uicne M curHanoB MNONe3HoMU
MHPOpMaUMK,,  KOMOUHMPOBAHHYH)  aBTOMAaTUYECKYIO  PErynMpOBKY  YCUIEHUSN
pagmno4acToTHOro Tpakrta u Tpakta MY ¢ BO3MOXHOCTbI0 HEaBTOMaTUYECKOW YCTaHOBKM
KO3 PULMEHTOB YCUMNEHNS.

6. MHoOrokaHanbHbIA ~ MHOFOCUCTEMHBIA  PagnNoYacToTHbIM  OBNOK  CNYyTHUKOBOrO
HaBUrauMoHHOro npuemMHuka no nobomy m3 n.n. 1 —5, oTNMUaKOWMNACA TEM, 4TO
COLEPKUT B Ka&KAOM MNPUEMHOM KaHane CuUCcTemMy aBTOMOACTPOMKM  MOMOChHI

nponyckaHma ouneTtpos MY.
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