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LUBWUA.468157.107-01P3 NMpuemMHukK HaBuraumoHHoin MHI-M3/K

Hactosawee P3O npegHasHayeHO AN O3HAKOMIEHUSI C  KOHCTPYKUMEN,
ApuHUMNOM paboTbl, YyCNOBUSIMK 3KCAnyaTauun, TPaAHCMOPTUPOBAHUS U XpaHEHUs
npuemHuka HasuraumoHHoro MHI1-M3/K LIBNA.468157.107-01 (gnanee MHI1-M3/K
nnu nsgenve).

N3penue npegHasHayeHo AN onpedeneHunsa TEKyWMX KOOpPAWHAT, BbICOTHI,
CKOPOCTM U BPEMEHU MO CUrHaNam CrnyTHUKOBLIX HaBUraunoHHbix cuctem MNMTOHACC
n GPS n obecneumBaeT wu3aMepeHMe HaBUraLMOHHbIX NapamMeTpoB Ha 4vacTtoTax L1
GPS n L1 I'TIOHACC.

N3pnenune nerko BCTpanmBaeTcsl B HaBUraLMOHHbIE KOMMIIEKCbl U CUCTEMBI.

QkcnnyaTaums n TEXHUYEecKoe obcnyxuBaHue n3genuss  AOMKHO

OCYLLECTBIIATbCA nepcoHasiom, N3y4mBLUIMM HacTosLLEee PO.



MpuemMHukK HaBuraumoHHoin MHIM-M3/K LBWUA.468157.107-01P3

1 OnucaHue n paborta nsgenus

1.1 Ha3HauyeHune nsgenus

1.1.1 lNMpunemHuk HaBUraLMOHHbIN MHI-M3/K LIBNA.468157.107-01
(nanee wusgenue) obecnevnmBaeT NPUMEM CUTHaNoOB W KOMMMEKCHY 06paboTky
nHgpopmauum MHCC. BxogHble napameTpbl MPUHUMAEMbIX W3OENIMEM CUrHanoB
COOTBETCTBYKT MHTEP(ENCHBIM KOHTPONbHbIM gokyMmeHTam ans MTHCC NMTOHACC un
GPS NAVSTAR.

1.1.2 N3penve obecneymBaeT aBTOHOMHbIN KOHTPOIb LLeNOCTHOCTM
HaBMrauMOHHbIX onpeaeneHni.

1.1.3 'sagenve aBTOMaTM4yecKu onpeaensetr Tekywue reorpaduyeckue
KoopAnHaThl (LUnpoTa, AONroTa, BbiCOTa), BEKTOP NYTEBOW CKOPOCTWU (MyTEBOW yron,
nyTeBasd CKOPOCTb) ha30BOro LLEeHTpa aHTEHHbI B cucteMmax koopauHart 13-90, CK-42,
CK-95 unn WGS-84 no paguocurHanam guanasoHa L1 THCC TJIOHACC (kog
ctaHgapTHon ToyHocTu cornacHo UKO TTIOHACC), L1 GPS NAVSTAR (C/A kon
cornacHo ICD GPS).

1.1.4 N3penve onpenensieT v BblaaeT Bceobllee CKOOPAUHMPOBAHHOE BpeEMS
UTC(SU) unn UTC(USNO).

1.1.5 N3genue  obecnedmBaeT  OLUEHKY  TOYHOCTM M [LOCTOBEPHOCTMU
HaBUrauMOHHbIX onpeaeneHnin.

1.1.6 N3pgenue obecneuynBaeTr npuem u o6pabotky auddepeHumanbHbIX
nonpasoK, hopMaT KOTOPbIX COOTBETCTBYET pekoMeHLauuam ctaHgapTa [1].

1.1.7 Ws3genne obecneymBaeT WCMOMHEHME annapaTHOW KomaHabl cbpoca
npoveccopa.

1.1.8 U3penne obecneymBaeT nporpaMMHOE MnepeksitoyeHne  MPOTOKOMOB

MHGOPMaLMNOHHOIo obmeHa.
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1.1.9 spenue npegHasHadyeHO ANd 3KCnsiyatauuMm B YCIOBUAX BO3LEUCTBUSA
cneayrLwmx KnumaTUyecknx 1 MeXaHn4ecknx 4¢OakTopoB:

- CUHycoupanbHom BuOpauum B guanasoHe 4yactotr oT 10 go 2000 Iy c
amnnuTyaon BubpoyckopeHus ao 49 m/c? (59);

- OQHOKpAaTHbIX MEXaHW4YeCKMX YyOapoB C NUKOBbLIM YyAapHbIM YCKOPEHMEM A0
196 m/c? (20g) 1 ANUTENBHOCTLIO AENCTBUSA YAapHOro yckopeHus oT 5 ao 15 mc;

- MHOTFOKpPaTHbIX MEXaHW4YeCKUX yOapoB C MUKOBbIM yOapHbIM YCKOPEHMEM A0
196 m/c? (20g) U ANUTENBHOCTLIO AENCTBUSA YAapHOro yckopeHus oT 1 10 5 Mmc;

- MOHWXEeHHOW paboyelt TeMnepaTypbl OKpyKatoLlen cpeabl MuHyc 40°C;

- MOBBbILLIEHHON paboyel TemnepaTypbl OKpyxatollei cpeabl +50°C.
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1.2 TexHM4YecKue XapaKTepUCTUKU

1.2.1 Wspgenue obecneuynBaeT npuvem u ob6paboTKy paavoHaBUraLMOHHbIX
curHanoB 0o 24 cnytHukos JIOHACC, GPS npu MOWHOCTM CUrHanoB Ha BXxone
nagenus ot mmHyc 160 go muHyc 130 obBT.

1.2.2 BepxHss rpaHMua AWMHAMUYECKOro AuanasoHa no 65I0KMpoBaHuIo
n3genust He meHee MuHyc 85 obBT Ha yacToTax:

- oT 1284 oo 1577,5 MI'u n ot 1623,5 ao 1926 MI'u (MMOHACC);

- oT 1260 go 1554,5 MI'y n ot 1595,5 oo 1890,5 Ml'y (GPS),

NPy YCroOBMW, YTO B KayecCTBE KpUTepUs PYHKLMOHMPOBAHUA U3OENUS NPUHAT
KpUTEPUN HaNn4mns HaBUraLNOHHbIX NapamMeTpoB.

1.2.3 Wspenue pomkHo obecneymBaTb MHGOOPMALMOHHBIN OBMEH C BHELLHMMU
yCTpoucTBaMM NO ABYM  MocfedoBaTeflbHbIM aCMHXPOHHLIM KaHanam obmeHa
(UART) C YypOBHSIMM CWUrHasnoB COrfacHO npuroxeHnto A B COOTBETCTBUM C
TpeboBaHnamMM cTtaHgapTta [2] 1 GUHaApHOro NPOToKoMa CO CKOPOCTAMM OOMeHa OT
4800 po 115200 6ut/c.

1.2.4 Bpemsa nepsoro ornpefernieHna HaBurauMoHHbIX napameTtpos no CHC
GPS n T'TIOHACC c poBeputenbHon BeposiTHocTbto 0,95, ¢, He Bonee:

- NnpuW OTCYTCTBMM PagnoBUOMMOCTU CNYTHUKOB B TedyeHne 10 cekyHa (Bpemd
MEPEBAXBATA) . .uueurett ettt ettt ettt e e et e et e ee e e e et e ene e e en e ee e 2;

- nocne oTCcyTCcTBnA paanoBngnMmocTn CnyTHUKOB B TeyeHne 2 MUHYT

= T T T 5;
L] €A} 0 2 1 T Y o = 01 1= 5;
—  TIPU «XOSTOOHOM CTAPTEM .ue ittt ettt ettt et e e e et et eaae et e aneeeaeeeeenes 50.
MpumeyvaHus

1 «lopsunn cTapT» O3HaA4yaeT Hanuyme WUCXOAHbIX AaHHbIX (4OCTOBEPHOro
anbMaHaxa, nnaHoBbIX KOOpAMHAT, TEKYLMX AaTbl U BPEMEHMN, YyCTapeBLUMX He Bornee
4yeM Ha 60 MUHYT) 1 adhemepngHON MHGOPMaLINK.

2 «XonogHbl CTapT» O3Ha4YaeT OTCYTCTBUE WUCXOLHbIX JaHHbIX.

1.2.5 Temn onpeaenenus HaBurauMoHHbIX napameTpos ot 1 go 10 Iu.
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1.2.6 Tlpepenbl gonyckaeMon  MHCTPYMEHTanbHOWM  norpewHoctn  (npu
poseputenebHon BeposTHocTn 0,95) dhopMmnpoBaHUS METKM BPEMEHWU, BblgaBaeMoOWn
noTpebutensam, No OTHOLLEHMIO K LUKane BpeMeEHW, HC, He Bornee:

FUTC (SU )i, +100;

“UTC (USNO) o e +100.

1.2.7 TMapameTpbl umnynbca «1 u» Npy CONPOTUBNEHUN HArpy3kn HE MeHee

3 KOM 1 eMKoCTn Harpy3kmn He 6onee 20 no:

NOJTAPHOCTb UMMNYJIBbCA ...t eeeas NoNnoXXmTtesibHa4q,

ONIUTENBbHOCTL opoHTa Mexay ypoBHamMK (ot 0,1 go 0,9), He, He Bonee....2;

— BEpPXHWUWN YpPOBEHb BbIXOOHOrO HanpsXxeHus, B, He meHee..................... 4,9;
— HWKHWI YPOBEHb BbIXOQHOrO HanpshkeHusl, B, He bonee ...................... 0,4;
— OJTUTENBHOCTD UMNYINBCA, MC ...viriee et eieeeeeeineeaneaaneanans ot 0,5 no 3,0.

1.2.8 CkopocTb ABMXeHNa obbekTa He bonee 1200 kKm/u.

1.2.9Tlpepensl  gonyckaemomn WHCTPYMEHTAsIbHON  MOrpeLLuHoCTu (npwn
aosepuTeribHon BepodaTtHocTn 0,95) namepeHunn ckopoctu B gmanasoHe oT 0 go 1200
KM/4 1 reomeTpuyeckom paktope uamMeHeHust ToyHocTu GDOP He 6onee 4 - He
bonee 10,03 m/c.

1.2.10 T[lpepenbl ponyckaemown WHCTPYMEHTASIbHOM MOrPeLIHOCTH (npwn
aoseputenbHon  BeposiTHocTM  0,95)  m3amepeHun  koopauvHaT B KOOOBOM
AndpgepeHumanbHoOM pexunme, npwu NCrnonb3oBaHUN LLINPOKO3OHHbIX
anddepeHumaneHbix nogceuctem (WAAS, EGNOS), npu ckopoctn aswxkeHust ot 0
Ao 1200 km/4 n reomeTpryeckoM daktope nameHeHust TodHoct GDOP He Gonee 2 -
He bonee +3 wm.

1.2.11 Tlpepensl ponyckaemown WHCTPYMEHTANbHOMW MOrpPeLIHOCTH (npw
aoseputeribHon BepoAaTHocTu 0,95) namepeHnn KoopamHaT Npu CKOPOCTU  OBUXKEHUS
oT 0 o 1200 kMm/4 n reomeTpuyeckoMm daktope uameHeHus TodyHocTu GDOP He

oonee 4, m, He Dornee:

— CHCTTIOHACKC ... +20;
— CHC G S +15;
— CHCTTIOHACCI/GPS. ... +15.

8
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1.2.12 Tllpepenbl [gonyckaemoun WHCTPYMEHTaNIbHOW MOrpeLLuHOCTH (npwn
poseputenbHon  BepositTHoctM  0,95)  wm3amepeHmn  koopaMHaT B KOOOBOM
anddepeHumnanbHoM pexnme npu ckopoctn  aswmkeHnst ot 0 go 1200 km/4 wm
reomeTpuyeckomMm aktope nameHeHust TodHoctn GDOP He Bonee 2 - He bonee +3.

1.2.13 HanpsxeHne nutanua (5 £ 0,1 ) B ¢ pasamaxom nynbcauumn He 6onee 200
MB.

1.2.14 TlloTpebnsemasa MoLHOCTb n3agenusa - He 6onee 0,9 BT.

1.2.15 T[abapuTtHble pa3mepsbl - He 6onee 71,1x40,6x14 mm.

1.2.16 Macca usgenusa - He 6ornee 0,020 kr.



LUBWUA.468157.107-01P3 NMpuemMHukK HaBuraumoHHoin MHI-M3/K

1.3 YcTtpouncrteo u paborta nsgenus

1.3.1 KoHCcTpyKUMA

1.3.1.1 W apgenue npeacrtaBnser cobOM MHOFOCMOMHYK MevaTHy nnary.
Ha nnate pacnonoxeHnol: A1 - nNpuMeMHUK  HaBuraumoHHbin  MHI1-M7
LIBNA.468157.113-01 (manee MHI1-M7), Mmukpocxembl npeobpasoBatens ypoBHS U
BCMOMoOraTesbHble 35IEKTPOHHbIE KOMMOHEHTHI.

BHewHnn Bua nsgenusa npeacraBreH Ha pucyHke 1.

1.3.1.2 JOnekTponutaHue wu3genus OCYLLECTBNAETCA OT BHELUHEro MCTOYHMKa
MOCTOSIHHOro TOKa HanpsbkeHnem oT 4,9 go 5,1 B ¢ pa3amaxom nynbcaumm He 6ornee
20 mB.

KOHTMaKmHue
nAGWagxy

32 mecma

I
|
N2
4 omt
N
b
|
64,7702
717
o :
| __nnan ' I
i 1 r 'EETTF'E
| o

PucyHok 1 - BHewHuin Bug nsgenvs
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1.3.2 YnpaBneHue nsgenvem

1.3.2.1 YnpaBneHue nsgenuem ocyuiectendetcd no AsymM kaHanam UART.

1.3.2.2 KaHanbl UART npegHasHavyeHbl O MOAKMKOYEHUS K  BHELUHUM
YyCTPOMCTBaM.

1.3.2.3 CurHanbl kaHanoe UART npeobpasyloTca B 5-BOMbTOBbIE YPOBHU U
nogarTcss Ha BHewHun coeguHutTenb X1 wusgenus. WIHdopmaumoHHbin GanT B
kaHanax UART Bcerga umMmeeT BOCEMb OUT OaHHbIX U COMPOBOXAAETCA OAHUM
cTapToBbIM BMTOM 1 OQHUM CTOMOBbLIM BuTOM 6€3 GuTa NnapuTeTa.

1.3.2.4 Habop MHdpOpMaLMOHHbLIX GanTOB onpeaerieHHON CTPYKTYpbl siBNAeTcs
coobLieHneM nHTepdenca.

1.3.2.5 CneumanbHble COOBLLEHNS, yNpaBNAloLWNE PEXUMOM paboTbl nM3genus,
nepefasaemMble OT yNpaBrisoLWEro BblYUCANTENS, Ha3blBalOTCA KOMaH4aMU 1 Bcerga
nepepatotca B gopmate MNP-binary.

1.3.2.6 CoobuweHusa, noctynawowme ot MHI1-M3/K, HasbiBalOTCS BbIXOL4HbBIMU
coobueHuamn. CoobuweHuns, noctynatowme B MHIM-M3/K, HasbiBatoTCs BXOOHbLIMU
coobueHnamn. BxogHble 1 BbIXOAHbIE COOBLLEHMS MOTYT nepegaBaTbcsa B popmaTax
MNP-binary, R-binary, IEC 61162-1 (NMEA 0183) wawm RTCM SC-104, B
3aBMCUMOCTU OT BblIBpaHHOro NpoTokona obmeHa (B cootBeTcTBMM C 1.3.2.7).

1.3.2.7 MHIM-M3/K noggepxmnBaeT MO KaXagomy KaHany OAWH U3 MpPOTOKOSIOB
obmeHa MNP-binary, IEC 61162-1 (NMEA 0183) unn RTCM SC-104, npuBegeHHbIX B
Tabnuue 1, No KOTOpbIM NepeaarTcs BXOAHbIE U BbixogHble coobweHmna MHIM-M3/K:
npoTtokosi obmeHa IEC 61162-1 (NMEA 0183) B COOTBETCTBMM C [OOKYMEHTOM
LIBMNA.460951.001, npotokon obmeHa MNP-binary B cooTBeTCTBMM C AOKYMEHTOM
LIBMNA.460951.002.

1.3.2.8 B cnyyae 3agaHusa owmbo4HbIX napameTpoB, NpUBEOLINX K TOMY, YTO
nsgenue nepecrtano BblgaBaTb [AaHHble M OTBeYaTb Ha KOMaHabl, HeobxoauMmo
BbIMOMNHUTL CneayloLwy npoueaypy: npyv nogaye nutaHUa unm npu annapaTtHOM
cbpoce 3amkHyTb KOHTakTbl 1 (TX0) n 4 (TX1) wnsgenusa MHI-M3/K u3 coctaBa
nsgenusa mexagy cobon. lNocne atoro MHI-M3/K 6ygeT Haxoautcs B pexume

nporpaMMMpPOBaHNs C NpeayCTaHOBIEHHOW CKOPOCTLIO U MPOTOKONIOM 0b6MeHa no

11
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oboum kaHanam UART — 115200 6ut/c, MNP-binary.

1.3.2.9 T[lo ymonyaHuo, MHI-M3/K HauyMHaeT BblgaBaTb CEKYHOHYHO METKY

nocrne nosfyvyeHns  OOCTOBEPHOro  HaBUrauuMoOHHONO  peleHusi. B cnydae
Heob6Xo0OMMOCTM MOCTOSAHHOM BblAa4yM CEeKyHOAHOW METKM MNpUEMHUKY Heobxoammo
3apgatb ycrtaBky 'FAKE PPS” c¢ nomowpbto ynpasnswouwen komaHgbl 1D=3006

6uHapHoro npotokona MNP-binary.

12
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Tabnuua 1 — NpoTokosibl 0bMeHa 1 BXOAHbIE/BbIXOAHbIE COOBLLEHNS

[MpoTokonbl obMeHa

[MpymMeHaeMoCTb

CoobLeHus

MNP-binary

be3 orpaHnyeHunn

BbixogHble coobLeHus:

coobLleHne ¢ KoopamHaTamu,
BPEMEHEM, CKOPOCTbIO
ABWKEHUS, COCTOSIHUEM
HaBWUraLuMOHHOro NpMeMHuKa
(ID=3000);

coo0LLEeHne O COCTOAHUMN
kaHanos (ID=3001);
cooOLLleHne ¢ AaHHbIMU
anbmaHaxa (ID=3002);
coobLlieHue ¢
AndpdepeHunansHbIMm
nonpaskamu (ID=3003);
coobLleHne ¢ HaBUrauMOHHbIMN
namepeHnamm (ID=3004);
cooOLLleHue ¢
MHAOPMAaLMOHHBIMU CTPOKaMMU
oT cnyTHukos (ID=3005);
coobLieHne 06 ycTaHOBNEHHbIX
pexnmax paboTbl NpnemMHuka
(ID=3006);

KBUTaAHUNA Ha YyCTaHOBIIEHNE
cBs3M ¢ npuemMHnkom (ID=2200).

BxoaHble coobuieHuns:

cooOLLleHue ¢
AnddepeHumnanbHbIMn
nonpaskamu (ID=3003);
cooOLueHne ans
YTEeHUS/YCTaHOBKN PEXMMOB
paboTbl NnpuemHuka (ID=3006);
coobLLeHne ans yCTaHOBKK
CBS13M C NMPUEMHUNKOM
(ID=2000).

13
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NMpuemMHukK HaBuraumoHHoin MHI-M3/K

MpogormkeHne Tabnuubl 1

MpoTokonbl o6mMeHa

[NMpnmMeHsieMoCTb

CoobLeHuns

IEC 61162-1
(NMEA 0183)

PekomeHayeTtcs
A1 MOPCKOW
annapartypebl

BbixogHble coobLeHus:

- coobLeHne ¢ KoopamHaTamm,
BPEMEHEM U YCIOBUAMU
Hasuraunm ot HKA (GGA);

- coobuweHune ¢ gaHHbiMmn oT HKA
(GSA);

- cooOLleHne ¢ gaHHbIMK OT
Bugumbix HKA (GSV);

- coobueHne ¢
pPEeKOMEHA0BAHHbLIM
MUHUMYMOM AaHHbIX (RMC).

BxoaHbIX cOOOLLEHNN HET.

RTCM SC-104

[na npuema

anpdepeHumans-
HbIX NOMpPaBoK

BbIxogHbIX cOOOLLEHUN HET.

BxoaHble coobLyeHus:

- AudepeHunansHble
nonpasku GPS (ID=1);

- AudepeHunansHble
nonpasku GPS (ID=9);

- andpdepeHumarnbHble
nonpasku NMTOHACC (ID=31).

14
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1.3.3 HasHavyeHune KOHTakToB coeguHuTens X1

1.3.3.1 llepeyeHb N Ha3Ha4YeHWEe KOHTAKTOB coeanHuTensa X1 npueBeneHbl B

Tabnuvue 2.
Tabnuua 2
AneKTpuyeckue
Howmep Tun
CurHan |xapakTtepucCTUKKU HasHauyeHue
KOHTaKTa KOHTaKTa
curHana
Hanps»xeHne oo HanpsxeHne
1 Bxop 12V +15B, NMUTaHUA aKTUBHOWN
TOK go 50 mA aHTEHHbI
2 Bxop 5V1 5B MNuTaHue n3penua
Pe3epBHoe
3 Bxon PL Ot +2,2 po +3,6B nnTanne 4acos
peanbHoro
BpPEMEHN
4 - - - He ncnonbayetcsa
5 Bxon RST1 5B BHewHnW curnan
cbpoca
6 - - - He ncnonbayeTtcs
7 - - - He ucnonbayeTca
8 - - - He ncnonbayetcsa
9 - - - He ncnonbayetcsa
10 - GND1 - O6Lwmin (kopnyc)
NepenaBaemble
11 Bbixon TXD1 5B nanhbie, UARTO
MpuHnmaemble
12 Bxog RXD1 5B namHble, UARTO
13 - GND1 - O6wmn (kopnyc)
[MepepnaBaemble
14 Bbixoa TX2 5B naHhbie, UART1
[MpuHMMaemble
15 Bxon RX2 5B AaHHble, UART1
16 - GND1 - O6wwun (kopnyc)
17 - GND1 - O6wwun (kopnyc)
18 - GND1 - O6wmn (kopnyc)
19 Bbixon 1S1 5B CekyHaHas MeTka
BPEMEHN
20 - - - He vucnonbayeTtca

15
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1.4 CpeactBa U3MepeHUsi, UHCTPYMEHT U NPUHAANEXHOCTU
1.4.1 [Ina npoBepkun paboTocnocoOHOCTM U3aennsa cornacHo PUCYHKY 2 pasgena

3.2 HeoGXxoouMbl cpeacTBa M3MepeHusi, obopydoBaHWe, MOKYMHble u3genus wu

nporpaMmmHoe obecne4veHne, YKa3aHHbIE B Tabnuue 3.

Tabnuua 3
HanmeHoBaHune O6o3Ha4veHne Konu- MpumeyaHue
4YeCTBO
NnaBMm Pentium Il 1 B KOMMJIEKT NOCTaBKN He BXOAUT
AHTEHHO-
ycnnrensHoe LUBWA.468731.001-01 1 B KOMMNJIEKT NOCTaBKM He BXOAUT
YyCTPOMWCTBO
AYY-1H
M CTOYHUK NUTaHmS B5-71/4M 2 B KOMMJIEKT NOCTaBKN HE BXOAUT
USB-UART-JTAG LIBNA.468152.042 1 B KOMMMEKT NOCTaBKW HE BXOAUT
aganTtep
Kabenb LIBNA.685661.234-02 2 B KOMMJEKT NOCTaBKN HE BXOOUT
Kabenb LIBNA.685661.055 1 B KOMMJIEKT NMOCTaBKN HE BXOAUT
Kabens KM XAM4.854.027 5 B KOMMJIEKT NOCTaBKN HE BXOAUT
Kopobka LIBNA.685156.003 1 B KOMMSEKT NOCTaBKN He BXOAUT
coeNHUTENbHas
AmnepmeTp M2044 1 B KOMMMEKT NOCTaBKU HE BXOAUT
Kabenb USB A MINI-B 5P 1 B KOMMMEKT NOCTaBKuU He BXOoAUT
Kabenb LIBNA.685611.021.57 1 B KOMMNEKT NOCTaBKW HE BXOANT
Kabenb LIBNA.685631.045 1 B KOMMJIEKT MOCTaBKN HE BXOAUT
Mporpamma
Rﬂpl_?ltlpaMMMpOBaHm NocTtaBnsaeTtca Ha kaxkable 10
' o LIBMA.00830-01 12 01 1 KOMMMNEKTOB UNU MeHbLLee
McnonHaembin
chaiin. KONMYeCTBO B OAVH agpec
TekcT nporpammel

MpumeyvaHus

1 BMeCTO yKasaHHbIX CPeacTB U3MepeHUn OoMycKaeTcs NPUMEHATb Apyrne aHanornyHbole
cpenctea, obecneumBatolme onpeneneHne MeTposiorMyecknx XapakTepuctuk ¢ Tpebyemon
TOYHOCTbHO.

2 Cpefncrea M3MepeHU MpPUMEHSIEMblE MPU  PerynupoBaHMu (KOHTPOSE, MUCMbITaHUAX)
OOIMKHbl OblTb MOBEpeHbl B COOTBETCTBMM C OEUCTBYHOLWMM nopsiakom. KoHTponbHoe
obopygoBaHMe  OOMMKHO  WMMETb  SKCMNyaTauMOHHYK  AOKYMEHTauul M NpoXoauTb
nepuoanyeckyto NpoBepPKY Ha COOTBETCTBUE KOHCTPYKTOPCKOWN JOKYMEHTaLNN.
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1.5 MapkupoBka

1.5.1 MapkupoBKa n3genus Coaepxur:

- 0603HaYeHnsa n3genus 1 nnathbl;

- 3aBOCKOM HOMEP, BbINOSIHEHHbIN HA TEPMOTPAHCHEPHOM MPUHTEPE;

- HOMep Bepcun nporpammHoro obecnevyeHuss B  COOTBETCTBUM C
LIBNA.468157.107-01 3T, BbINOSIHEHHLIM HA TEPMOTPaHCEPHOM NPUHTEPE.

1.5.2 MapkupoBKa ynakoBKU COOEPXUT:

- Mecsl, U rof BbIMyckKa;

- LUTaMnM - HOMEP YNaKoBLUMKA;

- rapaHTUMNHbIN CPOK XPaHEHUS;

- maccy (bpyTTO);

- 3HaK npuemkn OTK u IM3;

- MaHunynsauyuoHHble 3Hakn Ne1, 3, 11, 22 no NOCT 14192-96 n 3HaK «@» no
OCT 92-4405-80.

1.6 YnakoBKa nsgenus

1.6.1 [na ynakoBbiBaHUA WU3OenVa  UCMNOSMIb30BaHa 3aBOACKas YnakoBKa,
cooTBeTcTBYylowas TpebosaHuam OCT 92-0935-80.

1.6.2 Kateropua ynakosku no NOCT 23170-78 KY-1.

1.6.3 KoHcepBauus usgenua rno sapuaHTty 3awmtel B3-10 FTOCT 9.014-78. Cpok

3almThl 6e3 nepekoHcepBaLumm 1 rof.
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2 Wcnonb3oBaHue Mo Ha3HaA4YeHUIO

2.1 JkcnnyaTtauMoOHHble OrpaHU4YeHuns

2.1.1 YcraHoBka AYY (He BxoAWT B cOCTaB msgenusl) gorkHa obecneudmBaTb
NPAMYI0 PagnoBMANMOCTb HaBUraLMOHHBLIX CMYTHUKOB.

2.1.2 Mepbl 3aWnTbl MNOMYNPOBOAHUKOBLIX MNPMOGOPOB U UHTErpanbHbIX
MUKPOCXeM OT cTaTtmyeckoro anektpudectsa no OCT 92-1615-2013. Honyctumas

BenuymHa noteHumana C3 90 B.

2.2 MNMoaroroBKa nspgenus K UCNOoNb30BaHUIO
2.2.1 [o paboTbl C u3genuemMm cregyet nsyudnTb HacTosiLee pyKoBOACTBO.
2.2.2 Pacnakynte wusgenve, npoBepbTe BHEWHMM OCMOTPOM OTCYTCTBUE

NOBPEXOEHUN.

BHUMAHWE! TMEPEL YCTAHOBKOW W3OENMA B AMMAPATYPY TMOTPEBUTENA
PEKOMEHLOYETCS OBHOBUTb BEPCUIO MO 0O AKTYAITLHOWN.

2.2.3 YcTraHoBUTE u3genue B yCTPOWCTBO, B KOTOPOM MNpedycMaTpuBaeTCs ero
ncrnonb3oBaHne. TpeboBaHWA MO  PacCnoNiOXKEHUI U3OeNnuMss B YCTPONCTBE He
npeabsasnaTca. KpenneHve wn3genus OCYLLECTBNAETCA MNpu MOMOLUM  YeTblpex
oTBepcTun anameTpom 3,2 MMm. Pasmepbl ana KpenneHus nsgenvs npueeneHbl Ha
pucyHke 1.

2.2.4 Bknounte nutaHne mnsgenus (HanpsbkeHue nutaHnsa OoSMKHO ObiTb oT 4,9
no 5,1 B).

2.2.5 N3genue HauMHaeT paboTaTb aBTOMaTUYECKM MOCMe nogavn HanpsKeHus

NUTaHUSA N He TpebyeT BMelLaTenbLCTBa oneparopa.
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3 TexHn4yeckoe obcnyxmBaHme nsgenus

3.1 OO6wue ykaszaHus

3.1.1 CneumnanbHbIX BUOOB TEXHMYECKOro obCnyxmnBaHus mnsgenue He Tpebyer.
[MpoBepka TEXHUYECKOrO COCTOSIHUS u3genust nposoautcss 1 pas B rog B
COOTBETCTBUM C 3.2.

MoTpebutento pekoMeHayeTcs npoBOAMUTb NpoBepKy n3genus C
nepruoanyHoOCTbLO 1 pa3 B 5 NeT npu ncnonb3oBaHMM AN onpeaeneHns 4OCTOBEPHbIX
AaHHbIX, B Ka4yeCTBe KOHTporibHOro obopyaoBaHus no metoamkam cornacHo MOCT
PB 52271-2004.

3.2 OOHoBNeHue NnporpaMmMHOro obecnevyeHus

3.2.1 MO, ycraHoBneHHoe B MHI1-M3/K, nossonseTr npouM3BOOUTb €ro
obHoBneHne. HoBble BepcuM [OOCTYNHbI MNONb30BaATENSM Ha canTe OBHOBIEHMS

http://nav4u.irz.ru. [lepen YyCTaHOBKOW u3genuss B annapatypy noTtpebutens

pekomeHnayeTca obHoBNATb Bepcuto 10 4o akTyanbHOMN.

3.2.2 [Ona obHoBnenusa MO MHI1-M3/K pgomkeH ObiTb nogkmodeH k NM3BM
yepes nbon 3 kaHanos obmeHa — UARTO vnu UART1. NM3BM, B cBo o4epeap,
AOIMKHa ObITb NoaknyeHa K ceTu Internet ona ayteHTUMKaUMM U NonyvyeHns
HoBoro dgarnna npowmnskn. O6HoBneHne MO NpPoM3BOANTCS C NOMOLLBIO NPOrpaMmbl

Navi.

MocneooBaTenbHOCTb AEWUCTBUM AN OOHOBMEHWS MPOLUMBKA BCTPOEHHOrO

nsgenvsa crnegyoLlas:

a) ckayaTb u3 cetn Internet, no agpecy http://nav4u.ru/download.html, cann c
nocrnegHen Bepcuen npowmvBkM (Mo ymonyaHuo daun ¢ Bepcuen X.Y.ZZZZ
HasbiBaeTca "navdu mM_XY_ ZZ77.fw") n camopacnakoBbIBaKLLMACA apxvB C
nocnegHen Bepcmen nporpaMmmbl Anst paboTbl ¢ NpyeMHMKammn (N0 ymonvaHuio camn

c Bepcuen nporpammbl X.ZZ Ha3sbiBaeTcd "navi_X.ZZ_ sfx.exe").

MpumeyaHus - CamopacnakoBbiBalOlMUcs apxmB navi X.ZZ sfx.exe cooepxut

crnepyoume gansnbol:
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- UCNOJSTHAEMbIW (bansi NporpaMmbl havi.exe;
- Nnpmep dhanna KoHurypaumnm navi.ini;
- pyKoBOACTBO Nonb3osaTtesns navi_um(ru).pdf.

0) nseneyb hannbl U3 caMmopacnakoBblBalOWMNCA apxmBa navi_X.ZZ sfx.exe u

noMecTuUTb B pabounn katanor nporpammsl navi dann navdu XY ZZZZ.fw.

B) obecneunTtb nogkntoveHme MNIOBM k cetn Internet. Npu obHoBREHNN BEpCUM
NPOLWUMBKX MporpaMmMa oTnpaBnseT 3anpoc cepBepy no npotokony HTTP ans
ayTeHTUmnkaumm usgenusi, cymmapHoln obbem nepegaBaemMon M MpUHUMaEeMOWn

MHdopMaLmMKn He npesblwaeT 1kb.
) nogknounTb nagenue k NOBM no nHtepdency USB.

A) 3anycTuTb UCMNOSHAEMbIN MOoAyNb navi.exe. [pu 3anycke yctaHaBnuBaeTcs
PEXUM KOMaHOHOW CTPOKW, aHanornyHbli KOMaHOHOM CcTpoke 6onbluMHCTBA
ornepaumnoHHbIX cucteM. NMocne nosienenuns npurnawexHus " $ " HeobxooumMo BBeCTU
komaHgy "connect X Y", rae X — Homep ncnonbdyemoro COM-nopTa, NpUCBOEHHbIN
onepauMoHHOM CUCTEMOW, MNOcne YCTaHOBKM ApanBepa, Y — CKOpPOCTb OBMeHa

NHJOOpPMaLnEN.

e) nogatb komaHay " update* " aonsa sarpy3ku Hambonee cBexen U3 MMEKLLNXCS
B paboyem kaTanore Bepcui. [pn Heob6Xo0ANMOCTM NPOLLMBKM CTapOn BEPCUM MOXKHO
nnbo yoanuTb HoBble hannbl 3 paboyero kaTanora, NMOO SABHO yka3aTb BMecTo " * "
nms Tpebyemoro davna. lNocne ayteHTMdMKaunMm wn3gennsa HavyHeTcs npouecc

nepenporpaMMmmpoBaHus, Xo KOTOPOro oTobpaxkaeTcst Ha aKpaHe TOYKaMMU.

BHUMAHUE: HEOBXOAMMO [OOXAOATbCA OKOHYAHUA T[NPOLIECCA
NMEPENMPOrPAMMUPOBAHUA. 3AMNPELWLMAETCA BbIKNIOYATD T[NMUTAHUE
U3OENNA!

MpumevaHne - Ha ckopoctn obmeHa 115200 6op (yctaHaBnvBaeTcsi Mo
YMOJST4aHUI0) NpoLecc nepenporpaMmmMmMpoOBaHns 3aHMMaeT NPUMEPHO 2-3 MUHYTbI, Ha

MEHbLLUEN  CKOPOCTM  BpeMsl  MNepenporpaMMuMpoOBaHUS  MPOMNOPLMUOHANbLHO
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yBenuumeaeTtcs. Ha HekoTopbix [MOBM nporpamma MoxeT He oTobpaxaTb MHOMKATOP
nporpecca M He oOTBeYaTb Ha CUCTEMHble 3anpocbl [0 OKOHYaHuUA npouecca
nepenporpaMmmMmmpoBaHus. B aToMm cnyyae, npexage 4em 3akpbiBaTb Nporpammy wunm

BbIKIMHOYaTb n3gernune cnenyet BbiKaaTb HE MeHee MATU MUHYT.

X) 0b6si3aTenbHO NPOU3BECTU annapaTtHbIN COpPOC M3aenusi, nogaes KomMaHay
"reset 0" nnu BbIKNMIOYNTL/BKIOYNTE NUTaHWE HaBUrauMOHHOro npuemMHuka. locne

cbpoca 6yayT ycTaHOBMEHbI HACTPOWKMN MO YMOYaHMIO.

1) Npyn nomowm komangbl "check" nnu "connect" yéegmtbcsa B Hannumm cBs3un C
nsgenvem. lNpn HeoBXoAMMOCTM HACTPOUTb MNPOTOKONbI OobMeHa W BbloaBaemble
coobLleHnss B COOTBETCTBUM C MpuriaraeMblM PYKOBOACTBOM Mosib3oBaTend

navi_um(ru).pdf.
[MpumeyvaHus

1 AyTeHTUdMKauMn u3genna 4epes proxy-cepBep He MoaaepXmBaeTcs,
Tpebyetca nmbo npsamoe nogknveHne ¢ peanbHbiM IP-agpecom, nmnbo c
Mcnonb3oBaHMEM MexaHu3ama npeobpasoBaHunsa IP-agpeca MCTOYHMKA TPaH3UTHBIX
nakeToB SNAT (noagpobHee CM. B cetu Internet, no agpecy:
http://ru.wikipedia.org/wiki/NAT).

2 [onyckaeTtcsa nogkntodeHune K cetn Internet yepes cepsnc GPRS 6onblunHcTBa
onepaTtopoB COTOBOW CBA3W, HAUKAKMUX AOMNOSTHUTENbHbBIX CETEBbLIX HACTPOEK NPU 3TOM
He TpebyeTtcd. B Tom cnydae, ecnu nporpamma navi.exe BblgaeT coobuieHue o
HEBO3MOXXHOCTM CBS3aTbCHA C CEepBEPOM, MOSib30oBaTENAM OnepauyMoOHHON CUCTEMBbI

Windows MOXHO npeanpuHATb criegyoLme waru:
a) 3anycTuTb KOMaHAHbIM nHTepnpeTaTop (MeHto "lMyck" — "BbinonHute");

6) BBeCcTM kOMaHAy "cmd" 1 HaxaTtb kHonky "OK";

B) B NOsIBMBLUEMCH OKHe BBeCTM KomaHgy "telnet nav4u.irz.ru 80" n HaxaTb

knasuwy "Enter" , npn aToM 3KkpaH SOSMKEH OYNCTUTBLCS;
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r) BBectn komaHay "GET /test" n HaxaTtb knasuwy "Enter”.

[MpumeyvaHune - Pernctp Habupaembix CMMBOJSIOB MMeEET 3HadyeHue, BBOAUMbIE
CUMBOIbI NPY 9TOM Ha 3KpaHe He oTobpaxatotca. Nepen cumaosriom /" oormKeH ObITb

npoben, a nocne Hero — npobena 6bITb HE AOMKHO.

[) B OKHEe NosiBUTCS COOOLLEeHME:
test passed!
Connection to host lost.

e) B crnyyae, ecnu nporpammMa BblaeT coobLlleHne O HEBO3MOXHOCTU
NOAKMIOYEHNUSS UMM OTCYTCTBYeT oTBeT Ha komanagy "GET /test" — obGpaTtutechb K

cBOEMY CUCTEMHOMY aMUHNCTPATOpPY.

3.2.3 O6HoBneHue NMNO MHI1-M3/K Bo3moxHO npoussoantb B coctase All. [ng
aToro npu paspabotke All pekomeHayeTcda NpeaycMOTPETb BO3MOXHOCTb
opraHusaummn «npodpavyHoro» kaHana mexagy NOBM un MHIM-M3/K. «[lNpo3payHbliny
kaHan nogpasymeBaeT npuem/nepeaadvy gaHHbix Yyepes All Ha BbIGpaHHOM CKOPOCTU

obmeHa 6e3 noTepb.

3.2.4 B cny4ae, ecnn BO3HMKNa owunbka npu obHoeneHun MO wnmn npouecc
nporpammupoBaHna Obin1  NpepBaH (Hanpumep, BbLIKIIKOYEHUEM MUTAHKUSA), W
MHI1-M3/K nocne cbpoca He Havyan OyHKLUMOHMPOBATL WITATHO, TO NEPEeBECTU €ro B

PEXNM NPOrpamMmMmMpoBaHMa MOXHO C NOMOLLLIO npoueaypbl, onncaHHou B n.1.3.2.8.

3.3 MpoBepka paboTocnocobHOCTU nU3genus

3.3.1 Cobpatb paboyee MeCTO COrfiacHO PUCYHKY 2.

3.3.2 Ha «komnbtotepe [MOBM 3arpysutb «[llporpammy nporpaMmmmpoBaHus
MHIT» LUBWNA.00830-01.

3.3.3 Bkntountb uctoyHuknm nutaHua G1 n G2. Ha uctoyHuke nutaHus G1
yCTaHOBUTbL HanpsbkeHne (12+0,2) B, Ha WCTOYHMKE nuTaHus G2 ycTaHOBUTb

HanpskeHue (510,1) B.
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3.3.4 BknounTb nepekntoyatenn S1 n S2 kopobkn coeanHUTENBHON.

3.3.5 B TeuyeHne BpemeHu, He 6Gonee 50 c, napameTrp “logHOCTb
HaBUraUWOHHbIX OaHHbIX® OOJDKEH YCTaHOBUTbCA B 3HadveHue “Hopma”. lNMapameTp
“‘C/lU” B ogHOM unn Bonee kaHanax ¢ napametpomMm “Crtatyc” paBHbIM 7, OOSTKEH
MMeTb 3HadeHMe He MeHee “46°. B  «[lporpamme nporpammmpoBaHus
MHI» LUBUA.00830-01 koHTponupoBaTb BpeMsa B napameTpe «Pabotax. [Npn atom ¢
nomowlbto amnepmetpa M2044 KkoHTponupoBaTb BeNWYMHY ToKa MNOTpebneHus
nsgenuns, kotopas gosrmkHa 6biTe He 6onee 0,18 A, npu HanpskeHun nutanus (5+0,1) B.

3.3.6 BbiMTM mn3 nporpammbl, HaxaB knasuwy “Esc’. BbIKNOYMTb nuTaHue

aHTEHHbI, OTKMOYMB nepeknovaTenm S2 n S1 kopobkn coeANHUTESNbHOMN.
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4 Tekywmin peMoHT
4.3  Tekywmn peMOoHT ns3genus B yCroBusiX aKCnnyaTaunumn He NpeaycMoTpeH.
4.4  OTkasaBluee nsgenue criegyet BEPHYTb Ha Npeanpusitue — U3roToBuTesb

ANs NoCneayoLLLEro peMoHTa.

5 TpaHcnopTupoBaHMe U XpaHeHue

5.3 MN3genne [OMKHO XpaHUTbCSA B WTATHOM Tape B XpaHunuwe C
perynupyeMmbiMn TemnepaTtypon okpyxawwen cpegbl oT + 5 pgo + 35°C wu
OTHOCUTESIbHOM BIIaXXHOCTbIO Bo3ayxa A0 80% npu Temnepatype + 25°C B TedeHue
BCero rapaHtunmHoro cpoka B cooteetctBum ¢ [OCT B 9.003-80, ycnosHoe
ob603HayeHne mMecTta XxpaHeHuss 4.3. Hanuune B BO34Qyxe MapoB arpeccuBHbIX
BELLLECTB HE JOMNyCKaeTcs.

5.4  HasHayeHHbIN CPOK XpaHeHWa u3genuss B  3aBOACKOM  YMakoBKe
COCTaBMnsieT He MeHee 2 feT B  OTanfIMBaeMblX XpaHunuuwax c akropamm
Bosgenctena no NOCT B 9.003-80, o603HayeHne ycrnoBum xpaHeHmna 1.2.

5.5 TpaHcnopTupoBaHue usgenusi Npou3BoaAaT B LUTATHOW ynakoBKe UMW B
coctaBe npubopa, B KOTOPOM npenycMaTpuBaeTCcs €ro WCNofb3oBaHue, MNpu
Temnepartype okpyxatowen cpegbl oT MuHyc 50 go + 50 °C xenes3HogopOXHbIM,
BO34YLUHbIM U BOOHbLIM TPaHCNOPTOM Be3 orpaHn4yeHnss CKOPOCTEN, PACCTOSAHUM, a
Takke BbICOTbl NoneTa, aBTOMOOMbHLIM TPAHCMOPTOM MO LLIOCCENHBIM N TPYHTOBbLIM
aoporam co ckopocTbto 4o 60 km/4 Ha paccTosiHue 1000 Km.

5.6 Ycnosus TpaHcnopTtupoBaHusi cpegHnme no [OCT B 9.001-72 B
XKENe3HOAOPOXHbIX BaroHaxX, KOHTEMHepax, 3akpbITblX aBTOMalUMHaX, TpioMax, B
oTannmMBaeMblX repMeTU3NPOBAHHbLIX OTCEKax camMmoneToB. Knumatudeckue akropbl

BO34encTBma BHelwHen cpeabl B cootBeTcTBUmM ¢ FOCT 15150-69 rpynna 1.J1.
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MNpunoxenne A
(cnpaBo4HoOE)
TexHndeckne xapaktepuctnkm nHtepdenca UART
A.1 JOnektpuyeckMe W BpPEMEHHbIE XapakKTepucTukn wuHTepdenca UART

npuBeaeHsbl B Tabnuue A.1

Tabnuua A.1
HanmeHoBaHue 3Ha4yeHune

CKopoCTb nepegayun no nHrepdency, out/c 1200 — 115200
ConpoTtmeneHne Harpysku, KOM, He MeHee 1
MakcumanbHbIW TOK Harpyskun, MA 20
EmkocTb Harpyskn, nd, He 6onee 100
HomuHanbHbIn nepuog nepegjaun 6uta gnss CKOpOCTU 50
19200 6ut/c, MKkc
YpOBHU cuUrHanoB NMHMK gaHHbIX TxD, RxD:
- COCTOsAHUE rnorn4veckon «1», B, He meHee 2,5
- cocTosiHMe normndeckoro «0», B, He bonee 0,5

MpumeyaHme — MNpuHATbIE 0603HAYEHUS:
- RxD (Bx0of) — npMHMMaeMble JaHHbIE;
- TxD (BbIx04) — NnepefaBaemble SaHHbIE.
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AYY
MOHACC
MHCC
KA

HKA
M3-90
MNoBM

P3

CK-42 (CK-95)
CHC

c/ul

C/A kopn
C3o
EGNOS

GDOP

GGA

GPS

GSA

GSV
ICD
ID

IEC 61162-1

L1
NAVSTAR

NMEA-0183

RMC

UART

MEPEYEHb NPUHATLIX COKPALLEHNI
- @HTEeHHO-YyCUNUTENbHOE YCTPOUCTBO;
- MnobanbHasa HaBuraunoHHasi cnyTHMKoBas cuctema (Poccus);
rnobanbHas HaBUraunMoHHas CNyTHUKOBAs CUCTEMA;
NHTEPENCHBLIN KOHTPOSbHbLIA JOKYMEHT;
HaBUrauMOHHbIN KOCMUYECKUIA annapar;
napameTpbl 3emnun (1990 r.);
nepcoHanbHas 3NeKTPOHHO-BblYUCNUTENBHAA MaLLVHA;
PYKOBOACTBO MO 3KCMyaTaumu;
- cuctema koopauHart (1942r.) (cuctema koopguHart (1995r.));
- CNYTHMKOBAas HaBUrauMoOHHAa CUCTEMa;
- curHan/wyw;
- KOA4 CeneKTMBHOro 4OCTyna;
- CTaTn4ecKoe 3NEeKTPUYECTBO;
- European Geostationary Navigation Overlay System —
eBporenckasa reoctayMoHapHas HaBUraumoHHas LUMPOKO30HHas
cucTema;
- Geometric Dilution Of Precision — reomeTpuyecknin gaktop
CHWXXEHNA TOYHOCTU onpeerieHns MECTOMNOSTOXEHWS;
- JaHHble onpefeneHus mecTta (Bpemsi, MeCTO N JaHHbIe,
oTHocsILMnecs K obcepBaumm);
- Global Positioning System — obanbHas cuctema
NO3ULMOHNPOBAHUS;
- reoMeTpuYecknin akTop yxyaweHust TodHocTn HKA,
NCMNONb3yeMbIX B HaBUraUMOHHOM peLleHUU;

- yncno HKA B 30He pagnosuagnmoctun, Homep HKA, yron
BO3BbILLEHWS, a3UMYT 1 oTHoLweHne C/LL;

- Interface Control Document — IHTepdeNCHbIN KOHTPOSbHbIN
AOKYMEHT;

- naeHTudumnkaTop coobuieHus;

- International Electrotechnical Commission 61162-1 —
MeXayHapoaHas arekTpoTexHmyeckas kommcensa 61162-1 -
MOK 61162-1 (MexayHapoaHbii doopmar);

- paboynit gnanasoH 4actoT (1575-1615) Ml'y;

- Navigation satellite providing time and range - cnyTHukoBas
cuctema paguoHasuraumm «Hasctapy;

- National Marine Electronics Association (USA)-0183 —
HaunoHanbHaa Mopckaa 3OnekTpoTexHudeckas Accouuaums —
0183;

- pEKOMEHOYEMbIN MUHUMYM OaHHbIX (Bpemsl, 4ata, KoopAauHaThl,
MNyTEeBOW yrosi, CKOpPOCTb);

- Universal Asynchronous Receiver/Transmitter — yHuBepcanbHbIi
ACVHXPOHHbIN NpuemonepeaaTyuk;
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UTC (SU)

UTC (USNO)

WAAS

WGS-84

- Universal Time Coordinated (Soviet Union) — rocygapCTBEHHbIN
aTtanoH KoopanHupoBaHHOro BcemmpHoro BpemeHun Poccnmnckom
denepauyum;

- Universal Time Coordinated (U.S. Naval Observatory) — atanoH
KoopanHupoBaHHOro BcemmpHoro BpemeHun (BOEHHO-MOPCKas
o6cepsaTopus CLUA);

- Wide Area Augmentation System —LLMPOKO30HHas
anddepeHumnanbHaa cuctema naHopamHoro o63opa;

- World Geodetic System, 1984 — BcemupHas reoge3ndeckas
cuctema 1984r., ucnonbsdyetca GPS NAVSTAR.
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