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Cumynsitop curHanoB GNSS kak MHCTPYMEHT

07159 KOHTPONA YCTOMYMBOCTU

HaBUIraUMOHHOIO 000PYA0BaAHUS

K IKaMMUHTY 1 CyPUHTY

U UNITESS

Crarbs afpecoBaHa cIielinanucTaM, OTBETCTBEHHLIM 33 OLeHKY U YIIpaB-
JleHWe pUckamu mpu paboTe ¢ CUCTEMAMM, UCIIOJb3YIOWNMU CUTHATLLL
CIIYTHUKOBON HaBUrauuu. [lepeuncnerst ocHoBHbE HaKTOPH, BAUAIO-
M€ Ha CUTHAH I106aJbHLIX CIIyTHUKOBLIX cucteM (GNSS), n MeTonst
3aIUTH CUTHANO0B. Pacckasaro o paspaboTke kommanmneit OHUTECC mep

GPS wnu GNSS? Panbliie equHCT-
BEHHOM TJ100a7bHON HaBUTaLIMOHHO
CIIYTHUKOBOI CUCTeMOI1 Oblla aMepU-
kaHckast GPS, obecrieunBaroliast Tod-
HbI€ KOOPAMHATBI U BPEMSI 17151 BOGHHBIX
M rpaxaaHcKux Hyxa. CeroaHs cyliie-
CTBYIOT U IpyTH€ TI00ATbHbBIE CUCTEMBI,

IT0 CHUXXEHWUIO PUCKOB.

» 0030p ycayr komrnanuu KOHU-
TECC, Harpap/ieHHbIX Ha OLIEHKY U CHU-
xeHue yrpo3 1js1 GNSS.

Pactyuias 3aBucumocTb o1 GNSS
I'nobanbHble HABUTAIIMOHHBIE CITYT-
HukoBble cucteMbl (GNSS) cranu He-

Kommanus OHUTECC, r. MockBa

OTBEMJIEMOI YaCThiO COBPEMEHHOM MH)-
PacTPYKTYphI M MOBCEIHEBHOM XU3HU,
OKa3bIBasl KOJOCCATIbHOE BAMSIHUE Ha
MHorue otpaciau. Haur mup Bce 6osbliie
3aBUCHUT OT TOYHBIX TaHHBIX O BpEMEHU
U1 MECTOIOJIOXKEHU U, TIPEAOCTABIISIEMBIX
GPS u apyrumu GNSS. CeronHst MHO-

BKitouast poccuiickyto IJTOHACC, ku-
Taiickyio BeiDou u eBporneiickyio Gali-
leo, a TaKxKe HECKOJIBKO PerMOHAIbHBIX
CUCTeM HaBUraluu. B coBOKyImHOCTH X
Ha3bIBAIOT MIOOAILHBIMKA HaBUTAIIMOH-
HBIMM CITyTHUKOBBIMM CHCTEMaMM, WJIN
GNSS.

JlaHHasl cTaThsl agpecoBaHa CIie-
LIMAJIKCTaM, OTBETCTBEHHBIM 3a OLIEHKY
M yIIpaBJIeHWe PUCKaMU B CUCTEMaX, pa-
ooTarommx Ha ocHoBe GNSS, ¢ akiieH-
TOM Ha pa3pabOTKy Mep IO CHIKEHUIO
3TUX PUCKOB. B cTaThbe BBl HalineTe:

» MICCIICIOBAHUE YSI3BUMOCTEI CUT-
HanoB GNSS nepen pacTylLM YUCIOM
YIpo3;

» 0030p OCHOBHBIX yrpo3 m1st GNSS
M COBPEMEHHBIX METOJIOB UX YCTpaHe-
HUSI;

» onucaHue Hauobosee 3 GHEeKTUB-
HBIX METOIMK JIJISI MUHUMU3AllM1 prcKa
cboeB, OLIMOOK U KbepaTak Ha KpUTU-
2 O YECKU BaXKHBIE CUCTEMBI;
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Hemornuk: GSA GNSS Markel Repor!

Puc. 1. YcranoBnenHas 6asa ycrpoiicTe GNSS mo pernoxHam



JKECTBO CHCTEM U YCTPOMCTB KPUTHUCCKI
3aBUCSAT OT STUX TEXHOJIOTHIA, 00ECIICUr-
Bas CEPBUCHI, HA KOTOPHIE MBI TIPUBBIKIIH
TI0JIaTaThCS.

Kpyr obnacreit mpumenenuss GNSS
TIOCTOSTHHO pacIiupsiercs (puc. 1), uato
OOBSICHSIET ITPOTHO3UPYEMBIN POCT MM~
poBoro perHka GNSS no 500 mipz eBpo
B Omxaitiee necatunerue. ILlupokoe
pacIpocTpaHeHNE HaBUTAIIMOHHBIX TEX-
HOJIOTHIT OKMIAETCSI B TPAHCITOPTE, MO-
OMJIBHBIX YCTPOMCTBAX, CETH M aBTOMATH-
3UPOBAHHBIX CHCTEMAX YITPABJICHMSI, 9TO
TIpUBEIIET K e1lle Oojiee TECHOM MHTeTpa-
1t GNSS ¢ Hate JKu3HbIo.

OcHogHble yrpo3bl ans curHanoB GNSS

BimstHME pacTymmmx yrpo3 Ha CUTHa-
JIbI CITYTHUKOBOM HABUTALINK MOXKET CY-
IIECTBEHHO CKa3aThCS Ha CTaOMIBHOCTU
1 0€30TTaCHOCTH KPUTHUICCKHU BasKHBIX
cuctem, ucrions3yronmx GPS. Hapyie-
HUS B pabOTe HABUTALIMOHHBIX CUTHAJIOB
TIPUBOIAT K ITOTEPE TOYHOCTH KOOPIH-
HaT, OIMOKaM CMHXPOHW3ALNY 1 TaXKe
TIOJTHOM HEMOCTYITHOCTU MTaHHBIX, YTO
0COOEHHO OITACHO ISl CUCTEM, TPeOyIO-
IIMX BEICOKOM HamexXKHOCTH. [lepeueHb
OCHOBHBIX (DaKTOPOB BIIMSTHUS BKJTIO-
qaer:

» COJTHEYHYIO aKTUBHOCTB. BEICOKast
AKTUBHOCTB COJTHIIA BHI3BIBACT PaIO-
TTIOMEXH, KOTOPBIC 3aTPYIHSIOT Tiepeaady
1 00pabOTKy CUTHAJIOB. B riepuonb! ycu-
JICHHOM COTHEUHOI aKTMBHOCTH BO3pa-
CTaeT BepOSITHOCTD IIepedoeB B paboTe
HaBUTAIINN;

» TEXHOTCHHBIC TIOMeXH. Pammons-
JIy9eHHEe OT 3¢MHBIX TIepeIaTINKOB, Ta-
KIX KaK MOOYUTHHBIC BBHIIIIKY W PAINO-
TepeIaTIuKi, MOXKET OJIOKMPOBATh WIIH
ncKaxathb curHaybl GNSS, BhI3bIBag 3a-
JEP>KKHU M OIIMOKA B OIPeHeICHUN MeC-
TOTIOIOXKEHMST;

» 3JI0HAMEPEHHBIC BMEIIIaTeIhCTBA
(crryWHT M TKaMMUHT). 3JI0YMBIIII-
JICHHUKN MOTYT HaMEepPEeHHO TIIYIINTh
(IKaMMIHT) WJTU TIOIMEHSITD (CITy(DIHT)
curHaibl GNSS. CryduHT — 3T0 TTomMe-
Ha CHTHAJIA C IICJIBIO TIepeaadl JIOXKHON
nHbOopMaIK, a IKAMMUHT HallpaBieH
Ha OJIOKMPOBKY CHTHAJIa, AeTaeT eTo He-
JOCTYTTHBIM JJTSI TPUEMHUKOB;

» MAHUTIYJISIIIAY ¢ JAHHBIMU O Bpe-
MEHU 1 MecTomonoxeHnn. [1ocKoabKy
MHOTVE KPUTHICCKH BasKHBIC CUCTEMBI
3aBUCST OT TOYHOTO BpEMEHH, JII000¢
HapyIIeHNe B TiepeIade BpeMEHHBIX TaH-
HBIX MOXET CO3IaTh KaCKaIHBIC OIIMOK,
BIMSTIOIINE Ha IIeJIBIC CETU U LIETIOYKHU
TIOCTaBOK.

0630p MeTon0B 3aLmThl curHanoB GNSS

7151 GONBIIMHCTBA TTO/Ib30BaTe ek
GNSS sBisieTcs HeBUIUMBIM MHCTPY-
MEHTOM, KOTOPbII €KeIHEBHO ITOMOTaeT
C HaBUTAIIME, YIIpaBJIsIeT TPAHCTIOPTOM
1 00eCrieurBaeT BbITIOJHEHNE BasKHBIX
(GYHKIMI B HY>KHOM MECTe U B HY>KHOE
BpeMs. OIHAKO MHXKEHepaM U CIielma-
JIICTaM, KOTOPbIE OTBEYAIOT 32 CTAOMIIb-
HYIO PabOTy 3TUX CUCTEM, OYEBUIHO, UTO
curHanbl GNSS, ucxonsiye oT CIyTHU-
KOB, 00J1aaI0T BEICOKOM YSI3BUMOCTBIO.
OHu crabble 1 JIETKO MOIBEPXKEHBI BIMSI-
HUIO MHOXeCTBa (DaKTOPOB, KOTOPHIE
MOTYT HapyILIUTh WIA CKOMIIPOMETUPO-
BaThb UX paboTy.

Bo3MoXXHBIE METOIBI 3AIIUTHI:

» OT IJTylIEHUs] CUTHAJIOB (JZKAMMUH-
ra) — 6sokupoBku curHanoB GPS no-
CPEJCTBOM MOIIHOTO U3ayyeHus. Pe-
weHue: yCTaHOBKA (OWIBTPOB U CUCTEM
OOHapYKeHUSI TIYILIEeHMUS,;

» OT MOIMEHBI CHTHAJIOB (CIy(uH-
ra) — noanenaku GPS-curHana c uesnbio
riepenavn JIOXKHBIX JAHHBIX O MECTOITOJIO-
XKeHuU. Pewenue: BHeIpeHUE MHOTOIIO-
JiocHbIX GNSS-NprUeMHUKOB 1 UCTIONb-
30BaHME BCTIOMOTaTeIbHbIX TEXHOJIOT U,
TaKMX KaK MHepLraJbHasi HaBUTALIYS;

» OT KHOepaTaK — IIOIBITOK 3JI0-
YMBIIIEHHUKOB MOJTYYUTh TOCTYII K CUC-
TemMaMm, padoTaroiM Ha GPS. Pewenue:
yCUJIeHHasi KOepOe30macHOCTb U pery-
JIIpHOE OOHOBJIEHUE TTPOTOKOJIOB 6e30-
MaCHOCTH;

» VISl MCKJIIOYEHHST 3aBUCHMOCTH OT
OJJHOM HABUTalIMOHHOM CUCTEMbI — VIC-
nosib3oBaHue Tojibko GPS nenaet cuc-
TEMBbI YSI3BUMBIMU K €IMHCTBEHHOM TOU-
Ke c00s1. Pewenue: NTHTETpaLysl Ipyrux
GNSS (manpumep, INTIOHACC, Gali-
leo, BeiDou) mist co3naHust ycToiunBoii
MHOI'OYPOBHEBOI HABUTALIUU.

DTU yrpo3bl TPEOYIOT KOMITJIEKCHOTO
romxoaa K 6e30MacHOCTH, BKITIOYAIOIIe-
'O MepPeoBbIe 3aIUTHBIC TEXHOJIOTUH,
HeNpepbIBHBIII MOHUTOPUHT BO3MOXHBIX
YIPO3 U PEryIsipHbIe TECTUPOBAHUST 000-
DPYIOBaHMSI U TIpoLieccoB. Takoil momxon
MO3BOJISIET HE TOJBKO MPEIOTBPAaTUTD
MOTEHLIMAJIbHBIC aTaKW, HO 1 CBOEBpE-
MEHHO pearupoBaTh Ha M3MEHSIIOIIMECS
YCJIOBMSI BHEIITHE! CpeIbl M TEXHOJIOTHU -
YECKHUE PUCKU.

[1pu pa3paboTKe HaneKHOM 3aIUThI
GNSS-cucrem BaxkHO HE TOIBKO YUUTBI-
BaTh NPO(UIIb YTPo3, HO U 00ECIIEYUTD
BHEJpEHUE aaeKBaTHBIX MEp IUISI MU-
HUMU3ALUM PUCKOB. YPOBEHb 3aIIUThHI
noadupaeTcs ¢ ydeToM OCOOEHHOCTE
YCTPOICTBA, CUCTEMBI U TpeOOBaHUIA

K TouHOCTH. [IprMeHeHre TpedyeT KoM-
IDICKCHOTO TIOIX0/a, HAauHAs OT YCTOM-
YUBBIX IIPUEMHUKOB 1 3aKaHUMBAST aJTb-
TePHATUBHBIMY MCTOYHNUKAMM JAHHBIX.
K ocHOBHBIM MeTOIaM OTHOCSITCSI:

» MHOTOYACTOTHBIE PHeMHNKH. Vc-
ITOJIE30BaHNE TIPUEMHHKOB, CIIOCOOHBIX
IIPUHUMATh CUTHAJIBI Ha HECKOJIBKUX
yacrorax (Hampumep, L1, L2, L5 mna
GPS), cymiecTBeHHO TTOBBIIIIACT YCTOM-
YUBOCTP K TIIYIICHUIO U CITY(DUHTY, IT0-
CKOJIBKY 3IOYMBIIUICHHUKY CTAHOBUTCST
3HAYUTEJIEHO CIIOXKHEE 3a0JIOKMPOBATh
WIN TIOAIENIaTh MHOTOKAHATBHBIN CHT-
Hazi. Takke IpUEMHUKH ¢ (PYHKIIMCH
MePEKPECTHOM MPOBEPKU YaCTOT MOTYT
00J1ee TOTHO OIPEIENIATH MECTOIIOIOXKE -
HHE ¥ yCTPaHITh MHOTOITYTEBBIC CKa-
JKEHUST,

» MHOTOCHCTeMHBbIe GNSS-IpHeMHHKH.
CoBpeMeHHBIC MHOTOCHUCTEMHBIC TIPHEM-
HUKH, TTOIICPKMBAIOIINEC OTHOBPEMEH-
Ho GPS, ITTOHACC, Galileo 1 BeiDou,
0oJIee YCTOMUYMBEI K BHEIITHAM TIOMEXaM,
TaK Kak cOOil B OMHOI CUCTEME He TTPU-
BOIUT K ITOTEPE HABUTAIINH. DTH TIPUEM-
HUKY MAHUMU3HPYIOT PUCK 3aTyXaHUST
CHUTHaJIa, TIIYIICHUS U TTONICIKHU, ITO
0COOEHHO BaXKHO [UTSI KPUTUICCKH BaK-
HBIX CUCTEM;

» yJIydIlleHHbIe aHTeHHBI. [1paBHITh-
HO MogoOpaHHasl aHTEHHA MOXET 3Ha-
YUTETHHO ITOBBICUTD KA4eCTBO CUTHAJA
GNSS. Hanmpumep, aHTEHHBI C BRICOKIM
KO3((OUIIMEHTOM YCUJIEHUS U TTOIAB-
JICHHEM OOKOBBIX JIETICCTKOB MUHUMU-
3UPYIOT TIOMEXH, a HEKOTOPBIC MOAEII
CITOCOOHBI OT(PMITBTPOBEIBATH CUTHAJIHI,
MIPUXOISIIIE IO YTJIOM, HeXapaKTep-
HBIM TSI CITYTHUKOBOM CBSI3W. AHTEH-
HBI C 3aIIUTOM OT CITy(pMHTA, TaKKe KaK
MHOTO3JIEMEHTHBIC WITH (ha3rpOBaHHBIC
pelieTku, eie oosee 3(pPeKTUBHBI, TAK
KaK CIIOCOOHBI MCITONTb30BaTh (DOPMHUPO-
BaHMeE JTy4a IJIsT aJanTalii K YCIOBUSIM
OKpYKaroIIel cpembl I MAKCUMM3AIIAI
TOYHOCTH;

» AJIbTEPHATUBHbIE M Pe3epBHbIE MC-
TOYHHMKH JAHHBIX. VIcronbp30BaHMe M0-
TIOTHUTEIBHBIX CUCTEM TSI TIOTYUCHUST
MaHHBIX O IIOJIOKCHUM, HaBHUTAIlUHU
u BpemeHU (PNT) MoxXeT KOMITEeHCH-
poBaTh BpeMeHHbIe HapyireHust GNSS.
BapuaHThI BKITIOUAIOT MHEPILIMATbHEBIC
mMepuTesbable cructeMbl (IMU), mosu-
nuoHuposanue no Wi-Fi wiu coroBoit
cBs3u, BcrmomorartenbHbie GNSS-cu-
CTEMBI I HA3eMHBIC pe3epBHBIC CUCTE-
MBI, TakHe Kak eLoran (st MOPCKUX
npwioxkennit) 1 WAAS mwm EGNOS
(1T aBMaLN). DTU CUCTEMBI CTIOCOOHBI

Xypran “UCYM” Ne 6(114) 2024

no
[



XypHan “YCYM” Ne 6(114)_2024

N
N

00eCTIeYNTh TOYHOE TTO3UIIMOHIPOBAHIE
¥ CUHXPOHM3AIINIO B CITydae BPEeMEHHO-
ro Berxoga GNSS u3 crpos;

» i depennuanbHbie  CHCTEMBI
u RTK. [IprMeHeHre Ha3eMHBIX KOppeK-
TUPYIOIINX CTaHIIN, Takux Kak DGPS
(mudepertmansHasg GPS) u cucteMbl
KMHEMAaTUIEeCKOTO TIO3UIIMOHUPOBAHNS
B peambHOM BpemeHH (RTK), momoraet
0OHAPYXMBaTh AaHOMAJINI 11 KOMIICHCH -
pOBaTh OIIMOKY, CBSI3aHHBIE C TTOTepeit
CUTHAJIa WIN €0 TIoIAe/IKoi. Takue crc-
TeMbI aKTUBHO HCITOJIB3YIOTCSI B TIpodec-
CHOHATBHBIX TIPWJIOKCHMSIX, TPEOYIOITIX
BBICOKO TOYHOCTH;

» ABTOHOMHbIE METO/IbI KOHTPOJISI 1ie-
JoctHocTd npueMankos (RAIM). RAIM-
MPUEMHHUKNA MOTYT CaMOCTOSITCIBHO
00HapyXMBaTh M MCKJIIOYATH JTOXKHBIC
CUTHAJTBI, OIICHUBAS IIEJIOCTHOCTD TaH-
HBIX OT CITyTHUKOB. DTOT METOI TI03BO-
JIIeT YIIy4YIIUTh YCTOMIMBOCTD K COOSIM
¥ 3aIIUTe OT CITy(UHTA U JIOKHBIX CHT-
HAJIOB;

» TEXHOJIOTMH MOJABJIEHHS] MHOTOIyTe-
BBIX IOMeX. MHOTOIyTeBbIC ITOMEXH, BO3-
HUKAIOIINE OT OTPaXKCHHBIX CUTHAJIOB,
MOTYT CHU3UTb TOUHOCTH 1 OOJICTYUTH 3a-
XBaT npueMHuka ciryepom. [pumene-
HIE YCOBEPIICHCTBOBAHHBIX aJITOPUTMOB
00pabOTKM CUTHAIa TIOMOTaeT pa3indyaTh
TIPSIMBIC 1 OTPasKEHHBIC CUTHAJIBI, TTOBBI-
IIast yCTOMIMBOCTD K CITy(DMHTY U TTIOMe-
XaM;

» 3anmdpoBannbie curHaabl GNSS.
J1st cTpaTernuecky BaskKHBIX OOBEKTOB
IOCTYIT K 3a(POBAaHHBIM CHTHAJIAM,
takuM Kak GPS PPS (Precise Positioning
Service) mrst BoeHHBIX CILIA nm PRS
(Public Regulated Service) ot Galileo
IIJIs1 €BPOIEeCKOU KpUTUUECKON NH(P-
PaCTPYKTYPHI, CYIIIECTBEHHO TIOBBIIIIACT
3ammuTy. 3ammbpoBaHHbIC CUTHAIIBI TO-
pa3mo CIIOXHEe TONIEIATh, ¥ X UCITOTb-
30BaHME CTAHOBUTCS BCe OOJIee BOCTpe-
OOBaHHBIM TSI KPUTHMYECKU BaXKHBIX
TMPUITOXKECHUA.

I1pu BeIOOpE METOIOB 3aAIUThHI ClIe-
IyeT YYUTBIBATh, 4TO yrpo3el GNSS
SBOJTIOLIMOHUPYIOT. TeXHOJIOTHIEeCKIe
VIIYUIIeHUS TPEOYIOT PETYIISIPHOTO TIe-
pecMoTpa MPUMEHSIEMBIX MEP 3aIlIUTHI
W CBOCBPEMEHHOTO OOHOBIICHUS IS
00eCTIeYeHNS X aKTyaJTbHOCTH 1 YCTOM -
YUBOCTH K HOBBIM THTIAM aTaK ¥ TTIOMEX.

Pa3pabotku komnanum IOHUTECC:
uMuTatopsl curHanos GNSS

Kommannsg KOHUTECC 6bi1a ocHo-
BaHa B 2011 rogy u B HacTosIIIee BpeMsI
BKJIIOYAET TPU KOMITAHUHU, 3aPETUCTPU-

Tabnuua 1. Textnueckne XxapakTepUCTUKU UMUTATOPA CUTHAJLOB IT1006aNbHEIX
HaBUTAIMOHHBIX CIYTHUKOBHIX cucteM [TIOHACC/GPS

Xapaxkrepucruka

3HaueHue

KonnuectBo ciythnkos GPS

12

Konnuectso ciytaukos [TIOHACC

12

PexxuMbr uMutanun

Touka, cueHapun

o hopMmMpoBaHUs

Iunamuyeckuit guanaso, iBBT -20...-150
[TorpemHocTb:

e 110 ypOBHIO, 4B, He 6onee +1,0

® 110 YacToTe 1x10°

TICeBAOAANBHOCTY TT0 (hase AanbHOMEPHOTO KOfa
<0,5 m; mceBgockopoctu <0,01 m/c

poBanHBIe B Poccnnt 1 bemapycu. OcHoB-
HOE HaIpaBJICHHE IEITCIIEHOCTH — Pa3-
paboTKa aBTOMATU3MPOBAHHBIX PAOOUIX
MecT (APM) 1 CTCHIOB [UIST TIOBEPOYHBIX
1 UCTIBITATeNIBHBIX JTabopaTopuii. Cpenu
KIIMEHTOB — BEIYIIUE TIPSATIPHSITISI B 00-
JTACTH M3MEPEHUI, KOTOPHIM KOMITAHMSI
TIPEIOCTABIISICT PEIICHMS, COOTBETCTBYIO-
IIT1e CaMbIM BBICOKMM CTaHIApTaM Kade-
ctBa: China Academy of Information and
Communications Technology (Kurait),
Qualcomm (Muamust), CETECOM (I'ep-
Manwus), DBY «Pocrect-Mocksa», MTC,
Y3TI'A (AO «YpanbCKuii 3aBOJ TpaskIaH-
ckoit aBmarum»), HIIIT <M TOIIMA»
(Poccuiickas ®eneparius).

OnmHoI U3 TTOCIETHUX Pa3paboTOK
komrmann KOHUTECC sBistercst mmm-
TaTOpP CUTHAJIOB INIOOATBHBIX HaBUTA-
IIMOHHBIX CIMYTHUKOBBIX cucteM ['J1O-
HACC/GPS. lanHast Momesb BEITTyCKa-
€TCSI B IBYX BapHaHTaX: CTAIIMOHAPHOM
(mvurarop GNSS 10301d) 1 mepeHoC-
HoM (mmvuTatop GNSS 1030M c 3amm-
toii IP67).

U e

a

O6a BapmaHTa BKJIIOYAOT JIMIICH-
3WI0 Ha TeHEePaIlio CUTHAJIOB OTHOM 13
cucreM GNSS. B craumonapHom Bapy-
aHTe TIPEIOCTABIISICTCSI BO3MOXHOCTb Te-
Hepamy curHanoB [JTOHACC ¢ manb-
HOMEPHBIMU KOIAMU CTaHIAPTHOM TOY-
Hocti CT (OF) B yacToTHOM JMaria3oHe
L1 mu6o curnanos GPS ¢ nansHOMEp-
HBIM KOIIOM cTaHmapTHOI TogHocT C/A
B yacToTHOM nuana3oHe L1. [TonpoOHbIe
TEXHIYECKIE XapaKTePUCTUKI IMUATATO-
pa rpuBeaeHBI B TA0I. 1.

Wmurarop curHanoB GNSS, mony-
yuBmnit Ha3Banue UNITESS GNSS
GENERATOR (puc. 2), mpenHa3HaueH
TSI aBTOMATH3UPOBAHHOTO TIPOBEICHMS
WCTIBITAHUI U TIOBEPKW HABUTAIIMOH-
HbIX TpueMHUKOB GPS u ITTOHACC.
VYCTpoICTBO TTOaIepKMBAET KaK TIPOBOI-
HOe, TaK ¥ OCCIIPOBOIHOE TIONKITIOUCHIE,
YTO ITO3BOJISIET BEITIOIHSITH CPABHUTEITb-
HBI aHAI3 PA3IAYHBIX MOAEIEH TIpH-
E€MHUKOB, TIPOBEPSITh NX PaOOTY B pa3-
HBIX TeoTrpaMIeCcKIX 00IACTSIX ITyTeM
M3MEHEHUST MOIITHOCTH MMUTAITMOHHBIX

6

Puc. 2. Amurarop curranos GNSS or FOHUTECC (UNITESS GNSS GENERATOR):
@ — B CTALMOHAPHOM UCTIONHEHUW; 6 — B IePEHOCHOM UCIIOJIHEHUU



CHTHAJIOB, a TAKIKE TECTUPOBATH KOMITO-
HEHTBI CUCTEMBI.

Kpowme Toro, umurarop odecrieum-
BacT BO3MOKHOCTb UCITBITAHUIA TIPHUEM-
HUKOB CITyTHUKOBOW HaBUTAIIUHA B CO-
CTaBe CHCTEMbI SKCTPEHHOTO pearrpo-
Banust DPA-TJIOHACC, 4to 1o3BosiseT
TIPOBEPUTH UX COOTBETCTBHE TPeOOBA-
ausM [OCT 55534.

TexHn4eckme 0COOEHHOCTU
UNITESS GNSS GENERATOR
Mmuratop cuTHAIOB OCHAIIEH 24 Ka-
HaJIaMM, KaXKIbII 13 KOTOPBIX (POPMU-
pYeT MOJTHBIN HABUTALIMOHHEIN Pagro-
CHUTHAJI OTHOTO HABUTALIMOHHOTO KOC-
mmyeckoro ammaparta (HKA) B cBoem
YACTOTHOM JIMaria30He. YCTPOMCTBO CYM-
MUPYET CUTHAJIBI CO BCEX KAHAJIOB IIJIST
CO3MaHMST KOMIUIEKCHOTO HaBUTAIIMOH-
HOTO CHTHAaJIa Ha BBIXOJIE.
CuHXpOoHM3a1MsI PaOOTHI BCEX Y3IIOB
0J10Ka IMUTALINA OCYIIIECTBIISICTCS C TT0-
MOIIIBIO BCTPOSHHOTO OITOPHOTO TeHE-
paTopa, KOTOPBIi TaKKe TOAICPKIBACT
CHHXPOHU3AIINIO OT PeaylbHbIX CUTHAJIOB
CHC GPS c yacroroii 10 MTI'tt. Bee ka-
HaJIBl IMHATALNK CHHXPOHU3UPYIOTCS T10
mmvrynbecy 1 PPS (Pulse Per Second).
MmMuTaTop yrpaBiisieTcsT OTepaoH-
Hoit cuctemoit Windows 10 1 riporpam-
MHBIM obecrieueHreM UNITESS GNSS
GENERATOR, 4T0 TapaHTHpyeT BBICO-
KYIO TOUHOCTb M HAZIEXKHOCTD BBITTOJTHE-
HUS TECTOB.

MogenuposaHue nomex B UMUTAToOpe
curianos GNSS: pactumpeHHbie
BO3MOXHOCTW TECTMPOBAHNS

OnHO U3 KITIOYEBBIX OCOOEHHOCTEN
nmutaTopa curHaioB GNSS ot komma-

aun FOHUTECC gaBnsieTcst BO3MOX-
HOCTb MOICITMPOBAHMS TIOMEX B OHOM
VT HECKOJIBKMX KaHaJlaX. DTa (DYHKIINS
TI03BOJISIET MPOBOIUTH 00JIee TIIYOOKUIA
aHaJIN3 1 TeCTHPOBAaHNE HABUTAITMOHHBIX
CHCTEM B YCJIOBHSIX, TIPUOIMKCHHBIX
K peanbHBIM. 71T MCTIONb30BaHUST STOM
GyHKIIUM TpeOyeTcs MPUOOpeTeHUE J0-
TOJTHUTEIbHBIX JIMIICH3WIA:

» FOT'C1030 «Crriydomar GNSS» —
JINIICH3M Ha OTHOBPEMEHHYIO TeHepa-
LUIO «HACTOSIIETO» U «ITOMIEIBHOTO»
CUTHAJIOB Ha IBYX KaHaJaX MMMTAIIWM.
IIpenHa3naueHa mist 1a00PaTOPHBIX KC-
TIBITAHWI TIPUEMHHKOB Ha YCTONUMBOCTh
K pa3IUYHBIM CIIeHAPUSIM CITy(UHTA.
TpeOyer Hamuuust BTOPOTO KaHaja
GNSS «HOI'C1030: 2-it GNSS-kaHam»;

» IOT'C1030 «CHHXpOHHBIN cry-
uHr GNSS» — auieH3us Ha IIporpam-
MHYIO OIIIINIO CHHXPOHHOTO CITy(rHTa
GPS. TIlo3BossgieT MpOBOIUTHL UCITHITA-
HHS Ha YCTOMYIMBOCTD K CITY(DUHTY B pe-
ATBHBIX (TIOJICBBIX) YCIOBUAX. ['eHepn-
pYyeT MOIIeTbHBIN CUTHAJ, TIOJTHOCTBIO
WICHTUYHBINA HACTOSIIIIEMY, C BO3MOXKHO-
CTBIO ITOC/IEAYIONIETO «yBOAa» (MCKaXe-
HUST) KOOPIWHAT WX BpeMeHH. TpedyeT
Hauus armrapaTHoit ommn «FOI'C103:
ornopHbIii GNSS-npueMHUK»;

» FOT'C1030 «bubmnoreka GNSS-
nmoMex» — JULEH3UsI Ha OMOJIMOTEeKy
nomex GNSS. ConmepXuT aganTrupoBaH-
HbIe/KBa3MONTUMAIIBHBIC TTOMEXH JIJIST
crrytHUKOBBIX cricteM [TIOHACC, GPS,
Beidou, Galileo. ITonnep:xuBaet Bce auva-
na3oHsl L1, L2, LS. TpebyeT Hamuumns
XOTsI OBI OMHOTO aIlIapaTHOTO KaHaia
«FOI'C1030: kaHan reHepaIy IToMeX»;

» FOI'C1030 «PacmmpenHast 6uomo-
TEKa ITOMEX» — JIMILICH3MsI Ha PaCIIIpeH-
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HyI0 OMOIMOTEKY TTOMEX IJIsI CETe CBSI3U
2G, 3G, 4G, Wi-Fi, Bluetooth, kana-
JIOB YIIPaBIICHUSI, TEJICMETPUH U TIepe-
JlauM BUAEO ISl IpOHOB. TpedyeTr Ha-
JINYMS XOTsI OBl OHOTO aImapaTHOTro
kanana «FOT'C1030: xaHan reHepann
TTOMEX».

TectupoBaHme TPUEMHUKOB C T10-
Molblo MuTaTtopa curHamoB GNSS Ha
YCTOMUMBOCTD K CIy(PHHTY 1 [DKAMMITHTY
obecrreunBaeT HAIEXKHYIO 3alINTY 1 Ta-
paHTHpyeT KoppeKTHYIo padboTy GNSS-
TIPUEMHUKOB JTaXe B YCIIOBHSIX TIOTCHIIN-
ATBHBIX aTaK CO CTOPOHBI 3IOYMBIIIUICH-
HUKOB. Hammame morHOTO KOMIUIEKTa
IIPOTPAMMHOTO OOCCIICUCHHSI, a TAaKXKe
ormyoHanbHoro CBY-tpakra utd moma-
KITIOUCHUST HABUTAIIMOHHBIX TTPHEMHM-
KOB TIO3BOJISICT OBICTPO ¥ 9KOHOMHIYHO
Co31aTh TIOJTHOLICHHOE aBTOMATU3UPO-
BaHHOE pabovee MECTO IJIST MCITBITAaHUIA
1 TIOBEPKH.

Jlnst mpousBoaMTEsIe YCTPOMCTB
u cucteM, 3aBucammx ot GNSS, cBoe-
BpeMEHHAsI peaklns Ha BO3HHKAIO-
e YIPO3bl — 00sI3aTeIbHOE YCIIOBUE
IIJIST CHIDKEHMST PUCKOB U TTOBBITIICHUS
HanexHocTu npoaykroB. KOHUTECC
MpeyTaraeT KOHCYIbTAIIMM 110 BCEM
aCTICKTaM 3aIllUTHL OT BEISIBIICHHUS 1 TeC-
TUPOBAHUS YSI3BUMOCTEH 10 KOMIUIEKC-
HOTO ycTpaHeHUsT prucKoB. CITeInamc-
ThI KOMITAHUH TTOMOTYT BaM 00ECITeUNTh
0e30MacHOCTh U YCTOMYMBOCTD BAIITX
PEILLIECHUIA.

Komnanus IOHUTECC, r. Mocksa,
Ten.: +7 (495) 975-7283,
e-mail: sales@unitess.ru,

CalT: Www.unitess.ru
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