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BBEJAEHUE

Hacrosiiiee pyKoBOACTBO MO 3KCIUTyaTallUM PaclpOCTPAHSECTCS HAa MPUEMHUK
I'HCC I''TOHACC/GPS/SBAS/GALILEO NavCom Gamma 10IT (srasiee mo TeKCcTy
— «wm3aenue»), msrotopieHHbii mo HAJIC.468137.030TY, u npenHa3HadyeHO ISt
M3y4YEHHST TTOTPEOUTEIIEM OCHOBHBIX XapaKTEPUCTHK, MPUHIHMIA PAaOOTHl U MPaBUII
sKcIuTyaTanuu npuemuuka Gamma 10I1.

NavCom Gamma 10I1 - nmpuémauxk 'HCC 6e3 mucruies, nmpeaHa3HauYeHHBIN
JJIS. OTIPENICJICHUs] TEKYIIUX 3HAYCHUM KOOPIAWHAT, BPEMEHH, CKOPOCTH, BBICOTHI,
MyTeBOrO0 yrIya, JJs WCIOJb30BaHUS B HABUTAIMOHHBIX IEISX B COCTaBe
HaBUTAITMOHHOTO KOMIUIEKCA Ha CyJaxX BHYTPEHHETO W BHEITHETO IIJIABaHUS, B TOM
YUCJI€ CMEIIAHHOTO M CKOPOCTHBIX cynaax (mo 130 kM/4), a Takke B pa3IMYHbBIX
MOJIb30BATEIIbCKUX CHUCTEMax TaKHUX KaK CHUCTEMbl MOHUTOpPUHTA TPaHCIOPTA,
CHCTEMBI CHHXPOHHU3AIINN OA30BBIX CTAHIIMH COTOBOMW CBSI3H U T.]I.

B kadecTBe mucruiess MOXKET UCIOIb30BATHCS JIFOOOE CPEJICTBO BU3YAIHHOIO
OTOOpaX€HUsI HMEIoIIEee JHUCIUIeH, CIOCOOHOEe modaydaTh HMH(OPMALMIO IO
nporokony |IEC 61162-1 (NMEA-0183) uyepe3 mociieoBaTebHble HHTEPQEHCHI

RS-422, USB, RS-232, a Takke oToOpakaTh TEKyIllee 3HA4YCHHWE KOOpJWHAT,

JIuct

§ Bcemupnoe koopauaupoBanHoe Bpemsi (UTC), ckopocTh OTHOCHTENIBHO TIpyHTa

E’( (SOG) u nyresoii yron (COG).

- [Tpumep 3amucu yCIOBHOTO 0003HAUYCHUS IPUEMHHKA TIPU 3aKa3e:

E,f — «IIpuemank ~ T'HCC  T'JIOHACC/GPS/SBAS/GALILEO NavCom

g Gamma 10I1 o texanueckum yciaosusM HAJIC.468137.030TY ¢ uaTepdeiicHbIM

o kabeneM RS-422»;

z — Ilpuemuuk I'HCC I''TOHACC/GPS/SBAS/GALILEO NavCom

§ Gamma 10IT o texauueckum ycimoBusm HAJIC.468137.030TY ¢ unTepdeiicHbIM

- kabeneM RS-232x»;

% — «[Ipuemunk ~ TTHCC  T'JIOHACC/GPS/SBAS/GALILEO  NavCom

c'% Gamma 10IT o Texamueckum ycnoBusim HAJ[C.468137.030TY ¢ untepdeiicHpiM

- kabenem USB».
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1 OIMMCAHUE U PABOTA

1.1 Haznauenue

W3nenue mpegHa3HAa4yeHO ISl OMPEISICHHS TEKYIIUX KOOpPJIWHAT, BPEMEHU H
BEKTOpa CKOPOCTH II0 CHTHaJlaM CITyTHHKOBBIX pPaJMOHABUTAIMOHHBIX CHCTEM
I''TTOHACC, GPS, SBAS u GALILEO ¢ BO3MOXHOCTBIO OTKIIOYEHHS JHO00M
CITyTHHKOBOH CHUCTEMBI.

W3nenue obecrieunBaeT BBHITOJIHCHHUE CIICTYFOIIMX (DYHKITHIA:

— mapauienbHblid npueM U 00padoTky a0 44-x curnanos: ['JIOHACC (CT-kon),
GPS (C/A-kon), SBAS (C/A-kox) u GALILEO (E1 B/C) B yacrorHom nuamna3one L1;

— BBIYHCIICHUE TEKYIIMX TeorpaduiecKuX KOOPAMHAT (IIUPOTHI, JIOJTOTHI,
BBICOTHI), BPEMEHH, BEKTOpa MyTEBOW CKOPOCTH (TIyTEBOM yTOJ, MyTeBas CKOPOCTH) B
3amanHon cucteme koopauHaT (WGS84, 113-90.11, monb3oBaTeNbCKHE) C TEMIIOM
BBIJIaYM BBIXOJIHBIX MaHHBIX 1, 2, 5 wim 10 pa3 B cekyHay (cM. Tabmuiy A.3);

— omnpezenenue BceooOmero ckoopanauposanHoro Bpemern UTC (SU) mmm UTC
(USNO);

— (opmupoBaHMe W  BBIJaYa CHTH&JA CEKYHIHOH METKH  BpPEMEHH,

MOJIOXHUTEIBbHBINH (poHT KoTOpoi npussizad k UTC (SU) umu UTC (USNO);

% — aBTOHOMHBIM KOHTPOJIb IIEJIOCTHOCTH HaBUTaroHHoro noiist (RAIM);

Er — xpa"eHue u ob6bHoBneHue anmbmanaxoB u dpemepun CHC I'NIOHACC, GPS,

: GALILEO u SBAS Bo BcTpoenHoii flash-mamsity;

é — MOAJEpKKAa  CepBHCAa  TJI00ATBHOM  MOMCKOBO-CHACATEIBHOW  CITYKOBI

2 GALILEO SAR,;

- — mpueM  OT MOTpeOuTeNnss 1Mo mochenoBareabHoMy KaHamy (ot 4800

z 10 115200 Out/c), AEKOAMPOBAHUE M HCIOJIb30BaHHE TU(GEPEHIIMATBHBIX MOMPABOK,

;‘ (dopMar KOTOpPBIX COOTBETCTBYeT pekoMeHaausMm cranaapra RTCM SC 10402.3

g (Toabko ast padboTel mpuemurnka Gamma 1011 B pexume RS-422);

% — OOMEH JaHHBIMU C TOTpeOUTENIeM IO TOCJIEI0BaTeIbHBIM KaHajmaM RS-422

; USB wmun RS-232 (ot 4800 mo 115200 Owut/c) B BBIOpaHHOM HHGOPMAIIMOHHOM

= npotokone |IEC 61162-1 (NMEA-0183) wiu GuaapHOM.
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1.2 TexHudeckne XapaKTePUCTUKH

1.2.1 NucTpyMeHTallbHASI MOTPEIIHOCTh HABUTAIIMOHHBIX OIPEAeIICHUM

1.2.1.1 [oBeputenabHbie IPaHUIBI JOTTyCKaeMoi a0COJIFOTHOM
MHCTPYMEHTAJIbHOM norpemnoctu (mpu BepoaTHocty 0,95) onpeneneHus KOOpAUHAT B
IUIaHEe B CTAaTUYECKOM U JUHAMHUYECKoM pexume npu padore no curHaiam ['JIOHACC
(L1, xox CT) u GPS (L1, xon C/A) mpu reomerpuueckoM (akTope yXyIIIeHUS
tou”Hoct PDOP ne Oojtee 3, cOCTaBIAOT £ 5 M.

1.2.1.2 JloBepuTeiabHbIC IPaHUIBI JIOTTyCKaeMoi a0COJIFOTHOM
MHCTPYMEHTAJIbHOM norpemHoctu (mpu BepoaTHocty 0,95) onpeneneHus KOOpAUHAT B
CTaTUYECKOM M JIMHAMUYeCKOM pexume mnpu padore mno curdHaiam [JIOHACC
(L1, xon CT) u GPS (L1, koxg C/A) ¢ ucHOAb30BaHHEM MOMPABOK OT KOHTPOJBHO-
KOPPEKTUPYIOIIUX CTAHIMHA, MPH TEOMETPUYECKOM (HaKTOpe YXYAIICHUS TOYHOCTH
PDOP He 607ee 3, cocTaBnsoT + 3 M.

1.2.1.3 JloBepuTenbHbIC IPaHUILIBI JOITyCKaeMOu a0COIOTHOM
MHCTPYMEHTAJIbHOM norpemHoctu (mpu BepoaTHocty 0,95) onpenenenusi KoopauHaT B
CTaTUYECKOM M JIMHAMUYECKOM pexume mnpu padore mno curdHaiam [JIOHACC

(L1, xon CT) u GPS (L1, xog C/A) B komoBoMm nuddepeHIUATIBHOM pPEXUME U

g UCIOJIb30BaHUU curHainoB SBAS, npu reometpuueckoM ¢GakTope yXyAlIeHUs] TOUHOCTH

; PDOP ne 6o1ee 3, cocTaBisioT £ 4 M.

]

= 1.2.1.4 ]JloBepuTenbHBIC IpaHUILIbI JOIyCKaeMOu a0COIOTHOM

= WHCTPYMEHTAJLHOM norpenHocty (rpu BepositHoctu 0,95) onpeneneHus CKOpOCTH TIPH

>

=

2 padore mno curHairam [JIOHACC (L1, xox CT) u GPS (L1, xom C/A) upu

o

= reomeTpudeckoM (akrope yxymmenuss tounoctu PDOP we Gomee 3, cocraBusitor

2 + 0,06 m/c.

o

= 1.2.1.5 [loBepuTtenbHble IPAHULBI JIOITyCKaeMou abCOIOTHOM

=

=

= .

2 MHCTPYMEHTAJIbHOW norpemHocTu (mpu BepositHoctu 0,95) ompeneneHus BBICOTHI B

j CTaTUYECKOM M JIMHAMUYECKOM pexume npu padore no curHanam [JIOHACC

=

<

5 (L1, xon CT) u GPS (L1, xom C/A) npu reomerpuueckoM (HakTope YXyIIICHUS

=

:5 tounoctd PDOP ne 6oxee 3, cocTaBisiorT + 8 M.
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IToam. u nara

WuB. Ne ny6ot.

BsauMm. uns. Ne

Tlonam. u nara

Mus. Ne mopn.

1.2.1.6 Ilpenensl 1OMyCKaeMOro CpeIHEKBAIPATUIHOTO OTKIOHEHHSI CITydaitHON

COCTaBH}IIOH_ICﬁ HHCprMeHTaHLHOﬁ MNOrp€IIHOCTH CHHXPOHH3AallMM HIKaJIbl BPECMCHH,

BI)II[aBaCMOI\/'I HOTpC6I/ITeJIHM,

OTHOHICHHWIO K HMIKAJIC BPEMCHHU, HC!:

— UTC (SU)

PAMOU

(TUmoBoe/MakcuManbHOE), HE OoJiee, C:

— UTC (USNO)

npu pabore Mo

+ 30;
+ 30.

curHaiam  ['JIOHACC/GPS,

I10

1.2.1.7 Bpems mnonydeHHs] MEPBBIX HABUTALMOHHBIX OIMPEICICHUN C y4eTOM

— «ropsAYu» CTapT

— «TEIUIBI» CTapT

PaInOBUINMOCTH

- ((XOJ'IOI[HBIﬁ» cTap™

Ilpumeuanusn
1 «lopauuiiy cmapm o3Hauaem Hanuuyue 6 NPUEMHUKE MEKYWUX oamvl U

IMPUCMHHUKOM

21/5;
25/ 30;
35/ 50.

Gamma  10I1

HKA,

8peMeHU, NIAAHOBLIX KOOPOUHam, 00CmogepHo2o anvbmanaxa (UcxoOHvle Oanmble) u

aKmyanvHulx d¢ghemepuo.

aKmyanvHulx 3¢ghemepuo.

2 «Tennviiy cmapm o3Hadaem Hajaudue UCXOOHBIX OAHHBIX U omcymcmeue

3 «Xonoouwli» cmapm o3Hauaem omcymcmeaue UCX0OHbIX OAHHbIX U Ihemepuo.

1.2.1.8 TlapameTpsl CUTHaJa CEKYHIHOW METKHA BPEMECHH:

— crnocob nepeaauu

AJIUTCIIBHOCTb UMITYJIbCA

OJIHOTIOJISIPHBIN/ T PepeHIInaTBHBIH;

ot 10 70 2000 mKkc;

— npussska (Beioupaercs norpeburenem) UTC (SU), UTC (USNO), I'NTIOHACC,

GPS.

1.2.1.9 DnexTponutanue U MOTpedIsieMas MOITHOCTh

1.2.1.9.1 DnexTponuTtaHue

OCYUIECTBISIETCS MO HHTepdeiricHOMYy

KaOeJIro MUTaHus/ JaHHBIX IIOCTOSIHHBIM HAIIPsDKCHUEM B JHAIIA30HE.

pexume padoTsl RS-422 nmm RS-232, coctasnset ot turoc 12,0 mo mutroc 24,0 B.

— B pexxume pabotel RS-422 unmu RS-232

— B pexxume padotsl USB

ot umoc 8,0 no mmoc 35,0 B;

wtroc 5,0 B.

Ilpumeuanue — PexoMeHOyeMOE 3HAUYEHUE HAIPSHKEHUS JJIEKTPOIUTAHUS B

Usm

JInuct

Ne nokym.

TTonam.

Jlara

HAJIC.468137.030P3

JIuct




1.2.1.9.2 TloTpebnsieMass MONIIHOCTH U3MIENUs (THUIOBas/MakcUMalibHasl), BT,
He OoJee:
— B pekuMe 0OHapYKCHHS CUTHAJIOB
(TJIOHACC/GPS/SBAS/GALILEQ) 0,6/0,7;
— B PEKUME COTIPOBOXKICHUS CUTHAJIOB

— (I'JIOHACC/GPS/SBAS/GALILEO) 0,4/0,5.

1.2.9 T'abaputHble pa3Mepbl U Macca U3IeIHs

1.2.9.1 I'aGapuTHBIC pazMephl U3IeNus, HE Oojee, MM:

— nuamertp - 97;

— BBICOTA - 60.

1.2.9.2 Macca usaenus, He 6oinee, kr — 0,15.

1.2.10 VYcnoBus sKcITyaTanuu

3HaueHUs BHENTHUX BO3ACHCTBYIOMMX (PAKTOPOB, TPH KOTOPBIX H3JEIHC
coxpaHseT paboTOCIIOCOOHOCTB:

— TMOHWXeHHas pabouas Temreparypa munyc 40 °C;

— TIOBBINICHHAs paboyas TemmepaTypa mitoc 55 °C;

g
& — TIOBBILICHHAs! OTHOCUTEIIbHAS BIAXKHOCTB 98 % nipu Temnepartype itoc 25 °C;
=
E o
= — CKOpPOCTh U3MEHEHUs Temneparypsl He 6onee 15 °C/u.
=
1.2.11 CopepxaHue IparolieHHbIX MaTePHATIOB

=
% N3nenue aparorneHHbIX MaTepuaioB HE COACPIKUT.
%
e 1.2.12 BesomacHoe paccTosiHUE JO MarHUTHOTO KoMmriaca He MeHee 0,4 M.
=
o 1.2 VYcrpoticTBo 1 pabota
o
= 1.3.1 Onwucanue padboThI
2
s 1.3.1.1 Uznenue siBnsieTCss 3aKOHYEHHBIM YCTPOWMCTBOM, MOCTPOCHHOM Ha 0Oa3ze
A

BBICOKOUYBCTBUTEIPHOW AKTMBHOW AHTEHHBI W HABUTAITAOHHOTO MOJYJS, KOTOpBIE
<
=
§ YCTAaHOBJIEHBI B €IWHOM BOJOHEMPOHHUIIAEMOM Kopmyce. BHemHuid Buj wu3aenus
=
:g MIPUBEJICH Ha pUCYHKE 1.
=
=
]
=
< Jluct
i
Z HAJZIC.468137.030P2 !
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- _—

Pucynoxk 1 — BHemHuii B npuéMHUKA U3

1.3.1.2 HaBurammonneie curHanmbl, w3nydaembie HKA TJIOHACC, GPS,
GALILEO u SBAS, nmpuHuUMaroTcsi BCTPOCHHOM aKTHBHOW HABUTALIMOHHOW aHTEHHOM
U3/IETIHS.

CurHaJbl, IPUHATBIC AHTEHHOMW, TMOCTYNAIOT Ha BXOJ HAaBUTAIIMOHHOTO MOIYJIS,
KOTOpPBIi MOXET OTCJICKUBATh M MCIOJB30BaTh JJsl TOJTYYECHUS HABUTAIIMOHHBIX
orpeneneHnii (reorpauueckux KOOPAWHAT, BEKTOpAa CKOPOCTH M BpeMeHH) a0 44-X
CUTHAJIOB OJTHOBPEMEHHO.

1.3.1.3 Ilocne mojmaun HANpsHKEHUS TUTAHUS, W3JEIIME MPOM3BOIUT MPOLEIYPY

£ MHULMAIN3alud W caMoTecThupoBaHus. llociie ycHemHoro OKOHYAaHMS MPOUEAYpPHI

=

= )

= CaMOTECTUPOBAHUS MPUEMHHUK U3JIEJINE IEPEXOAUT B PEKUM IITATHON paOOTHI.

]

= 1.3.1.4 B pexume mTaTHOW palbOThl H3ACIME AaBTOMATUYECKU TBITAETCS

& OOHApYXUTh U 3aXBaTUTh cCUTHANIBI 0T HKA.

>

=

= ITo ymomuanuro BkitoueHbl Bce crmyTHukH cucteM ['JIOHACC, GPS, GALILEO u

i y

= SBAS. Bce ciyTHUKOBBIE CUCTEMBI UMEIOT OJIMHAKOBBINA TPUOPHUTET.

: 1.3.1.5 IlepBoHayanbHO M3JENME€ ABTOMATHUYECKH BBIOMpAET IJs OOHApyKEHUS

o

e

= CIyTHUKH CUCTEM C HAWBBICIIMM IPHUOPUTETOM, NPU HAIMYHMM ajlbMaHaXa U BPEMEHHU

=

=

3 OHM 3alyCKaloTCs B TOPSAJIKE, OMpeIeIsieMOM YIJIoM Bo3BblieHus. [Ipu orcyTcTBUM

m b

“ KaHAWJATOB MPUOPUTETHBIX CUCTEM PACCMATPUBAIOTCS CHYTHUKU CIEAYIOIIHMX IO

=

<

= [IPUOPUTETY CUCTEM.

=

§ 1.3.1.6 I3 npuHMMaeMbIX HABUTAIIMOHHBIX CUTHAJIOB W3JEINE JEKOJIUPYET U
3arromuHaeT Bo BctpoeHHOU flash-mamsitn sdemepuanyro nHpopmanmio u anpMaHax,

=

]

=

< Jluct

i
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WCIIOJIb3yeMbIe ISl YCKOPEHUsST OOHAPY>KEHUS CUTHAJIOB TMPHU «TOPSYEM» M «TETIOM)
crapre. Cpok ycrtapeBanusi anbmanaxa cocTaBiser 180 nueit. Ilo uctedeHuu 3TOro
BpEMEHU U3Ie/Iie OYJIeT CUUTATh, UTO AJIbMAHAX OTCYTCTBYET.

1.3.1.7 Ina  monydeHUs  JOCTOBEPHOTO  HABUTALMOHHOTO  OIpENeICHUs
U3JICIINI0 HEOOXOAMMO MPUHUMATh HE MeEHee 4-X CUTHAJIOB OT CIYTHUKOB OJIHOM
CUCTEMBI W 2 + 3 CUTHAJIOB OT CITyTHHKOB Pa3HBIX CHCTEM C YIOBJICTBOPUTEIHLHBIM
reomeTprdeckum ¢aktopom (PDOP < 10). Bo3moxHO ompejaencHre KOOpaIuHAT 1o 3
CIIyTHUKaM OJIHOM CHUCTEMbI WM 2 + 2 pa3HbIX CHCTEM, HO MPHU 3TOM Tpelyercs JIudo
3aJlaHie W3BHE MPHUOJU3UTEIBHBIX 3HAYCHWH IMUPOTHI, JOJTOTHI W BBICOTHI, JHOO
HAJIMYME UX B MaMSTH U3JIETUS OT MPEABLAYIIETO PEIICHUSI.

1.3.1.8 CniyraukoBasi cucrema GALILEO coBmecTHO ¢ cucteMoil cnaceHus
KOCITAC-CAPCAT obecnieurBaeT BiajeibliaM aBapUHBIX pPaJUOMAasIKOB CEPBUC
oOpatHoii cBsizu (RLS), koTopblii 3akirodaercss B Iepeiade B cOCTaBe HUQPPOBOM
HaBUTalMOHHONW  wHpopmanuu  cmyTHUKOB ~ GALILEO  coobmenuii  RLM,
noaTBepxkaatonmx npueMm curHaioB OexactBusi cucremo KOCIIAC-CAPCAT. Ilpu
pabore no curHasiam GALILEO wuzgenue Boigenser coobmenre RLM ¢ yHuKambHBIM

HOMEPOM aBapUITHOTO pagroMasika U BbIIAeT MPUHATYIO HHPopManuio B coctaBe NMEA

£ 1 OMHAPHBIX COOOIIECHUN.

=

g 1.3.1.9 Tllpu wucnonw3oBanuu mnportokona oomena IEC 61162-1 (NMEA-0183)

=

]

= (GYHKIIMOHUPOBAHUE U3JIENIUS MOXHO KOHTPOJMPOBATH C TIOMOIIBIO CTAaHIAPTHBIX

3 TEpMUHAJIBHBIX TporpamM, Hanpumep, Hyper Terminal OC Windows, Tera Term OC

>

IS¢

2 Linux u T.1.

E

=

2

£

=

b=

3

A

£

g

=

=

5

=

5

=

< Jluct

&
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TToam. u nata

WuB. Ne 1y6.

[

Bzaum. uns.

Tlonam. u nara

Mus. Ne mopn.

1.3.1.10 dynkumnoHanpHas cXeMa U3/Ieus MPUBEIcHa HA PUCYHKE 2.

AHTEHHA

| [TAB ¢unbTp ‘

. UARTO | TIpremomnepeaardnk | 1 RS-422/Uss
- O LSRN N G NMEA-0183
Hasurannonnsiit ~ 'S-422/USB T
MOAYJIb UART 1 = | RS-232/422
MPO-04M [ > I,
RS-232/422 E—

] RS-422
* 4 1PPS (CMOS) o

Mutaxue

CoeuHuTENb

PI/IC}/HOK 2— (DYHKHI/IOHaJ'IBHaﬂ CcXCMa N31CJIHA

1.4 KoOMIUIEKTHOCTH
1.4.1 B KOMIUIEKT TOCTAaBKH U3IEINASI BXOIAT:

— npuémauk ['HCC NavCom Gamma 10I1;

— unrtepdericubiii RS-422 xabenb nuTanus/gaHabX (amuHa 15 M) 6e3 pazbema Ha

CTOpPOHE TTOTPEOUTEIIS;

— unTepdericHblii RS-232 kabens nmutanus/nanubix (amuHa 10 10 M) 6e3 pazbema

Ha CTOPOHE MOTPeOUTEIIS (OMIIUs);

— untepdeiicupiii USB kabenb NMuTaHus/IaHHBIX ([UTHHA 10 5 M) C pa3beMOM Ha

cropone norpeduresst Tuna USB Type-A Plug (omius);

— KOMIUJIEKT MOHT)KHBIX YacTel (OmIus);

— pyxoBoacTBo 1o 3kcmuryarauuu HAJIC.468137.030PD;

— ¢opmynssp HAIC.468137.030D0 (ommus);

— nacnopt HAJIC.468137.0301I1C;

— ceptudukat Poccuiickoro Knaccuduxanmonnoro OO0riecTsa (omnius);

— YIIAKOBKa.

Usm

HAJIC.468137.030P3

JIucr| Ne moxym. | Iloam. JHara
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IToam. u nara

WuB. Ne ny6ot.

BsauMm. uns. Ne

Tlonam. u nara

Mus. Ne mopn.

1.5 Koncrpykuus

1.5.1 KOHCTpYKTUBHO  H3JeIM€  TMpeACTaBiIsieT  CcOOOW  IJIaCTMACCOBBIN

BOJIOHEIPOHUIIaeMbIi Kopiyc. KoHCTpyKIusi Kopiyca UMeeT CTeneHb 3amuTbl — P56

no ['OCT 14254-2015.

["aGapuTHbIC U IPUCOCTUHUTEIBHBIE pa3MEPbI U3/IETUS TPUBEICHBI HA PUCYHKE 3.

1.5.2 UntepdericHbiil Kabenb MUTAHKS/JaHHBIX TIPEIHA3HAYEH JIJIs TOIKIFOYCHUS

K HW3JCIUI0O IIpW IOMOIIKM HMCHOHICTOCA Ha HCM COCAMHHTCIIA. BTOpOﬁ KOHC1]

uHTepdeiicHoro kadess MOIKII0YAETCS K TOTPEOUTEIIO.

I/V
N

Pucynoxk 3 — ['abaputHble ¥ NPUCOEAUHUTENbHBIE pa3MeEPbl U3AEIHUs

1.6 MapkupoBKa ¥ MI0MOUPOBAHNE

1.6.1 B HmwxkHel yacTu Kopyca u3zeaus Ha OUpKe yKa3bIBaeTCs:
— HaWMEHOBAHHWE M YCIIOBHOE 0003HAYCHHE U3/ICIINS;

— CEpUMHBIM HOMEpP U 1aTa U3TOTOBIICHUS U3/ICIINS;

— HOMMHAJIBHOC HAIIPSPKCHUC ITUTAHUAA, HOTpe6JI$IeMa$I MOIITHOCTD,

HAJIC.468137.030P3

Usm

Jluct| Ne gokym. TTonam. Jlara
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— uHTepdelic nepeaaun JaHHBIX;

— CTETICHb 3alUTHI OT TIOMAJaHWs TBEPHBIX YACTHI] W BJard, oOecreurnBaeMast
3aIIMTHON 000JI0YKOIA;

— 3HaK oOpalleHHUs Ha PHIHKE;

— Macca U3JIenus;

— crnoco0 yTHIN3alluy;

HAaNMMCHOBAHUC N aApCC NPCAIPHUATHA NU3TOTOBUTCIIA.

Buernauii Buj OMpKu NpUBEICH HA PUCYHKE 4.

Mpuémunk FTHCC MMOHACC/GPS/SBAS/  Mpuémuuk THCC MMOHACC/GPS/SBAS/  Mpuémuuk THCC NMOHACC/GPS/SBAS/
GALILEO NavCom Gamma 10 GALILEO NavCom Gamma 10M GALILEO NavCom Gamma 10

Cepuithbii Homep: 18978G00000 Cepuithbii Homep: 19582G00000 Cepuithbiit Homep: 19682G00000
[ara npoussopactea: 01.2024 [ara npounasoactea: 01.2024 [ara npounasoactea: 01.2024
Mutanwue: 12 B/24 B, makc. 0,7 Bt Mutanwue: 12 B/24 B, makc. 0,7 BT Mutanwue: 5 B, He Gonee 0,7 BT

WHTepdenc: RS-422 WHTepdenc: RS-232 WHTepdeinc: USB

CreneHb 3awuTbl: IP56 n CreneHb 3awuTbl: IP56 N CreneHb 3awmTbl: IP56 n
Macca: He 6onee 0,15 kr TP Macca: He 6onee 0,15 kr TP Macca: He 6onee 0,15 kr Ul
MpownsseneHo B PO MpowusseneHo B PO MpousseneHo B PO

OO0 HMMN «<HABMAPWH»  www.navcom.ru OOO0 HMMN «HABMAPUH»  www.navcom.ru OO0 HIMM «HABMAPWH»  www.navcom.ru

Pucynox 4 — bupka uznenus

&

E( 2 NCITOJIB3OBAHMUME 11O HASBHAYEHUIO

- 2.1 DkcrutyaTallMOHHbIE OTPAHUYEHUS

é 2.1.1 K pabore ¢ wusmenuemM JOMYCKAIOTCS JIMIA, W3YYUBIIUE HACTOSIICE

i PYKOBOJICTBO M JIOMYIIEHHBIC K CAMOCTOSITEIIbHOM Pab0Te B yCTAHOBJICHHOM IOPSIIKE.

= 2.1.2 TlpeBbllieHne TIPEIEITBHO JIOITY CTUMBIX 3HAYCHHUN BHEIITHUX

j BO3JICUCTBYIOIUX (PAKTOPOB, MOXKET MPUBECTH K HAPYUIEHUIO PabOTOCIOCOOHOCTH

§~ U3JICITHA.

g BHUMAHME!

= NP1 BKIIFOUEHHOM IIUTAHUMU WUW3IAEJINA KATETI'OPUYECKH

=| | BANIPELIAETCSI:

E — OTCOEJUHSATH U MPUCOEINHSTHh NHTEP®ENHCHBIN KABEJIb;

5 — TOJKJIFOYATH BHEIIHUE YCTPOMCTBA.

£ HAJIC.468137.030P2 12
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2.2 TloaroToBKa K MCTIOIB30BAHUIO

2.2.1 Mepsl 6e301acHOCTH

2.2.2 Ilpn IKCIUTyaTalliu A3EITUS HEOOXOIUMO PYKOBOJICTBOBAThCS
TpeOOBaHUSIMH ~ WHCTPYKIIMM IO  TEXHUKE  Oe30macHOCTH mpu  pabore ¢
AJIEKTPOOOOPYIOBaHNEM Ha OOBEKTaX.

2.2.3 Ilpu pabote c wu3AenueM HEOOXOAUMO COOIIOAATH MEPbI 3allUThl OT
CTaTHYECKOTO DJICKTPHUUECTBA.

2.3 BBoj B aKCILTyaTaInio

2.3.1 Tlepen BBOAOM B OIKCIUTyaTallMIO W3CIHS, MOTPEOUTEIIO HEOOXOIUMO
BBITIOJTHUTH CJIETYIONINE PAOOTHI:

— MPOBEPUTH OTCYTCTBUE MOBPEKICHUN Ha YIIAKOBKE;

— MPOMW3BECTH BHEIIHWHA OCMOTP COCTAaBHBIX 4YacTed WU3Jenus Ha TMpPEeaMeT
OTCYTCTBHS MEXaHMYECKHUX MTOBPEIKICHUH.

2.3.2 M3penue MOAKIIOYACTCS K ammaparype MOTpeOuTeNsl Mociie MPOBEACHHUS
paboT yKa3aHHBIX B JAHHOM pa3fiere.

2.3.3 Ilpu nmoaxiIrOueHUH U3ACNHUs K ammapaType moTpeduTens yepe3 uHrepderic

USB Heo6XxoauMoO yCTaHOBHUTH JApaiBep Uil MCIOJIL3YEMOU OINEpPaIMOHHONW CHCTEMBI,

< ) V)

5 umutupyomuid padory COM-nopra, KOTOpPbIi MOKHO TOJy4dUTh U3 ceTH Internet mo

= .. . .

Ef anpecy: https://ftdichip.com/drivers/vcp-drivers/.

= Hpaiieep USB cozmaer oama BupTyambHbli COM-moOpT ISl MOAKITIOYCHHS K

é W3IETHIO.

= 2.3.4 Tlpu moaxIIOYeHUH U3JENHUs K anmapaType morpeduTens uepe3 uHTepderic

=]

jes]

= RS-422 unu RS-232 ycraHoBka apaitBepoB He TpeOyeTcs.

2 2.3.5 M3nenue HEOOXOAMMO YCTAaHOBUTH HA OTKPHITOM TUIOMIAJKE TaK, YTOOBI

/m

e

g oOecreunBacCs MPUeM CUTHAJIOB OT CITyTHHKOB B BEpXHEH moirycdepe.

=

g 2.3.6 OGopynoBaHue MOTPEOUTEIS JOJHKHO OBITh 3a3€MJICHO.

£

g

=

=

S

=

=

S

=

< Jluct

i
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https://ftdichip.com/drivers/vcp-drivers/

2.4 YcraHOBKa, pa3MelIeHre, MOAKII0UYeHNE

24.1 Tlpu ycraHOBKE W3ACIMS  HEOOXOJMMO  BBIMOJHATH  CIICAYIOIIHE
PEKOMEHJAINH:

— H3JCNIME€ HE JO0JDKHO YCTAaHABIMBATHCA HWKE Ta0apUTHBIX METaNIMYECKUX
CYJIOBBIX KOHCTPYKUMH M JOJDKEH OBITh YJAJ€H OT JIFOOBIX MEpPEeJAIoIIMX AHTEHH Ha
paccTosiHue, 110 KpaiiHell mepe, 3 MeTpa;

— M37eNIue HEe JIOJDKHO YCTAaHABIMBATBCS Ha Tomax MayT, B MeECTax,
MOJIBEPKEHHBIX CHJIBHOM BHUOpALMM, MOJ CYJOBBIMU MaTyOHBIMH KOHCTPYKLMSIMH U
TaKeIakeM, a TaKkKe BOJIM3U UCTOUHUKOB HarpeBa U JbIMa;

— MECTO YCTAHOBKHM M3J€NHs JOKHO OBITh BBIOPAHO TakUM 0Opa3oM, YTOOBI
oOecreunBanoch OECHpensTCTBEHHOE CJIEKEHHE 3a CIYTHUKOBOM TI'pYNIHUPOBKON
(co3Be3nueM CIyTHUKOB) U ObITh, IO KpailHel mMepe, Ha 1 MeTp BbIlIE FOPU30HTAIBHBIX
ITIOBEPXHOCTEN CYJTOBBIX KOHCTPYKIIUH;

— W3JCNIME HE JOJDKHO YCTAHABIMBATHCS B HANPABICHUM TJIABHOTO JIENIECTKa
auarpaMMbl HarpaBiieHHOCTH aHTeHHbI PJIC, a Takke B TOM INTOCKOCTH, YTO U aHTCHHBI
cynoBbIx 3eMHbIX cTaHmnii MHMAPCAT. PaccrosiHue Mexy yka3aHHBIMH aHTEHHAMH

JOJIKHO OBITH HEe MeHee 10 MeTpoB;

<
5 — €CIIM W3JIeNe TPaHCIOPTUPOBAJIOCh WIIM XPAHWIOCH TPH TeMIepaTrype, He
=
E'( COOTBETCTBYIOLIEH AMana3zoHy padouyux TemrepaTryp, HeOOXOJUMO BbIAEPKaTh €ro Mpu
=

temrieparype ot 5 10 60 °C He MeHee YEThIPEX 4acoB;

2
= .
ES 2.4.2 Tlpu ycraHOBKe H3ACIHMS HEOOXOIMMO IMPOBECTH PAOOTHI B CICAYIOIICH
i MOCJICIOBATEILHOCTH:
oo
= .
— MPOBECTHU pabOTHI MO MPOKIIAKEe UHTEP(HEHCHOTO KaOest MUTaHWs/ TaHHbIX;
. — COCIMHUTH U3/eNne ¢ MHTep(ECHBIM KabeneM MUTaHus/ TaHHbIX;
e
=
s — BKPYTUTHb CTOHWKY B KOPITYC H3AeNUs (€Ciau W3Jelre YyCTaHaBIIMBACTCS Ha
3
& CTOWKY);
g — YCTAHOBUTbH U3JIEJIME HA AaHTEHHOM OCHOBaHUU (MayTe);
=
= [9) ) )
8 — MOJKITIOYUTh MWHTep(EeHCHBIH KaOenb TUTAHUSI/JAaHHBIX K  YCTPOMCTBY
]
= noTpeOHUTE sl COrTacHo Tabuiie (CM. mpuioxenue B).
=
=
]
=
< Jluct
i
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2.4.3 Tlpu noaKIOUYEHUH U3JETHs K almnaparype norpedurens yepe3 unrepdeiic
USB u npaBuibHOW YCTaHOBKHM JpaiiBepa, B JAHMCIETYEpPE YCTPOMCTB ONEpPallMOHHOM
cucteMbl [19BM pomkeH nosiBUTbCS HOBbIM BupTyainbHbli COM-mopT, K KOTOpOMY
MOAKIIOYEHO U3/IEIHE.

2.5 YcTpaHeHue HeuCIpaBHOCTEN

2.5.1 HeucnpaBHOE COCTOSIHUE U3/ENIUS B MPOIECCE IKCIUTyaTallid MOKET OBbIThH
BBI3BAHO MEXaHMUYECKUMHU (pa3pylIeHHe JeTaleil, HapyIlIeHne U30J1nu Kabene, 0OpbIB
nenel W T.J.) WIA BJCKTPUUYECKUMH  (BBIXOJ, M3 CTPOS  PaJAHOIJIEMEHTOB)
MTOBPEKICHUSIMH.

2.5.2 B ciydae oTkasa uzzaenusi He00X0IMMO:

— IPOBEPUTH HAJMUUE HAMPSIKEHUS SIEKTPONUTAHUS;

— MPOBEPUTH HATTMUHE MEXAHUUECKUX MMOBPEXKICHUN;

— MPOBEPUTH LIETOCTHOCTh UHTEP(PENCHOTO KaOEsl MUTAHMS/ JAHHbIX.

2.5.3 OOHapykeHHE MEXaHUYECKUX TOBPEXKJACHUM MPOU3BOAUTCA IyTEM
JETAIBHOIO  OCMOTpa  KOpIlyca M3AeNus, NPOBEPKH LEJIOCTHOCTH  HM30JLILUN
uHTEepeiicHoro kabesns, a TakXKe COequHUTeNeld (Ha KOpIyce WU3JeNus M Ha

unTepdeiicHom kabene).

<
=
; 3 TEXHUYECKOE OBCIYKUBAHUE
=
=
S N3nenue He TpeOyeT TEXHUUECKOTO O0CTYKHUBAHUS.
g 4 TEKYIUIUA PEMOHT
=
2 4.1 Texymuii peMOHT U3JEJIMS B YCIOBUAX AKCILTyaTalluy HE IPEAYCMOTPEH.
=]
S 4.2 OtkazaBiiee u3JeiNe CIeIyeT BEPHYTh Ha MPEANPUATHC-U3TOTOBUTEID IS
2 MOCJIEAYIOIIET0 PEMOHTA.
:
g 5 XPAHEHHUE
A
5.1 IloaroroBKa K XpaHEHUIO
% 5.1.1 JlonmosHUTETHHOW MOATOTOBKUA K XPAHCHUIO JJIST M3JENHs, TPUOBIBIIETO K
=
g NOTPEOUTENIO C MPENPUATUSA-U3TOTOBUTENIS, HE TpeOyeTCs.
=
5
=
< Jluct
cd
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5.2 YcnoBust XxpaHeHuUs

5.2.1 Wznenne XpaHuUTh B INTaTHOM yIMAaKOBKE B  OTAIUIMBa€MbIX W
BEHTWJIMPYEMBIX TOMENICHUSIX MPU Temmeparype oT Imimoc 5 go mioc 40 °C wu
OTHOCHTEHLHOU BakHOCTH Bo3ayxa 10 80 %, mpu temriepatype tiroc 25 °C.

5.2.2 IlltatHas ymakoBKa M CIOCOO YIAKOBKH OOECIEUYMBAIOT IPEAOXpPaHCHUE

n3aCIusa OT MCXaHHUYCCKUX HOBpG)KI[GHHﬁ.

6 TPAHCIIOPTUPOBAHHUE

6.1 TpancopTupoBaHuEe W3ACIUS TPOU3BOAAT B INTATHOW YMAaKOBKE, TIpU
TeMIepaType OKpykarwle cpeabl oT MuHyc 50 mo twmoc 55 °C, aBTOMOOWIIBHBIM,
KEJIE3HOJOPOKHBIM, BO3JYIIHBIM WJIM BOJHBIM TPAHCIOPTOM 0€3 OrpaHU4YeHUI
CKOPOCTEH, pacCTOSIHUM, a TAK)KE BBICOTHI TOJIETA.

6.2 [Ipu TpaHCOPTUPOBAHUM H3ENIMS B IITATHOM YIMaKOBKE, IITaTHAS yIaKOBKa

JOJDKHA OBITh 3aIIMILIEHA OT BO3IEUCTBUS aTMOC(HEPHBIX OCATKOB.

7 YTUIN3ALUA
7.1 B cocraBe wu3nenuss He coOjepikarcs BEIECTBA, KOTOPbIE MOTYT OKa3aTb

BpPEIHOE BO3JCHCTBHE Ha OKPYKAIONIYID CpPEIy B MpoOIecce M IMOCIE 3aBEepIICHHUS

<
§ DKCIUTyaTalliu U3JIECIIN.
=
=l 7.21locne  OKOHYAaHMSA  CpoKa  OJKCIUIyaTallud  W3JEJIMe  MOJBEepraercs
]
=
MEpPONPUATUSM 1O IOATOTOBKE MW OTIPAaBKE HA YTWIA3ALUUIO B COOTBETCTBUU C
S HOPMATUBHO-TEXHUYECKUMH  JIOKYMEHTAMM, IPUHATBIMA B  JKCIUIyaTUPYIOLIEH
IS¢
= OpraHu3aluy M0 YTWIM3ALHUK IJIACTUKA, YEPHBIX, [IBETHBIX METAJJIOB U JJIEKTPOHHBIX
=]
jes]
= KOMITOHEHTOB.
z 8 TAPAHTUSA
b= N
5 8.1 T'apanTuitHbIN CPOK JKCIUTyaTalun W3JIEIINs onpeneneH B
@
1 rox co AHS BBOAAa YCTpOWCTBAa B AKCIUIyaTalldio, HO He Ooisiee 1,5 ymer ¢ MomeHTa
<
5 OTHPAaBKH €ro CO CKJIaJa TOTOBOW MPOAYKUMU NPEANPUITUSA-U3TOTOBUTENS, NPH
=
= YCIIOBUM COOJIIOJICHUS] TMpaBUJ, HW3JIOKEHHBIX B PYKOBOJCTBE IO JKCIUIyaTallUu.
=
Nsrorosurens OO0 HIIIT «HaBMapun» rapanTupyeTr COOTBETCTBUE KauyeCTBA MU3EIINA
=
=
]
=
< Jluct
&
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npu COOJIIOIEHUN TOTPEOUTENEeM YCIOBUM OSKCIUTyaTalldd, TPAaHCHIOPTHPOBAHUS U
XpaHEHHUSI.

8.2 Uznenue mnpouwio MNpeAnpoAaKHYIO MOATOTOBKY, a TaKXKe IPOBEPKY Ha
orcytrcTBue nedekTtoB. Eciim B TeueHue rapaHTHIHOTO MEpHoAa U3/CNIUE BBIMACT W3
CTpOsSi B CBsI3U C JI€(PEKTOM OJHOTO M3 KOMIUICKTYIOIIMX, BaMm Heo0xoanmo
MPEIOCTAaBUTh KONUIO KBUTAHIMU O IPHOOPETEHNUN W3JIEHs, HA KOTOPOM yKa3aHa Jara
MOKYTIKU.

8.3 Ilpu obnapyxenuun pedexra, OOO HIII «HaBMapun» mno cBoemy
YCMOTPEHHUIO TIOYMHUT WJIM 3aMEHUT W3JIEJIUE B YCTAHOBJIEHHBIE CPOKH, MPU YCIOBHH,
4yTO BBI BepHETE M3/1€/I1e HAIPSIMYIO U3TOTOBUTENIO B TEUEHHUE FAPAHTUIHOTO IIEPUOA C
NpeOoIJIaueHHbIMU TPAHCIIOPTHBIMHU H3JIEp)KKaMU. B akTe pexsiaManuu HeoOX0IuMo
yKa3aTh JaTy OOHapyKeHUs AeeKTa, XapaKkTep U MpearnoiaraeMyro Npuduny nedekra,
JaTy BBOJA M3JEHs B HKCIUIyaTallMiO U HapabOTKy B Yacax JO MOMEHTa OOHapyKEHHUs
nedekra.

8.4 MzrotoBuTens 00S3yeTCS B TEYCHHWE TApAaHTUHHOTO CpoKa OE3BO3ME3ITHO
OPOBOJIUTh PEMOHT, €CJIM B TEYEHHWE YKa3aHHOTO CpOKa MoTpeduteneM OyneT

O0OHApyKEHO HECOOTBETCTBUE XapPaKTEPUCTUK U3JIENUs TpPU YCIOBUU HaJIeKaIleH

JIuct

£ AKCILTyaTallH.

=

=

= 8.5 'apanTusi HE TPENOCTABISIETCA, €CIM H3/AeTre ObUIO TOBPEXKIEHO B XOJE

]

= HECYACTHOI'O CJy4asi, HEMpPaBHJIBHOTO HMCIOJIb30BaHMS, HEOPEKHOrO OOpalIeHUs WA

é OBLIIO MOIU(PUITPOBAHO 6e3 MMCbMEHHOTO pa3pelieHus

=

2 OOO HIIII «HaBMapun», ecnu Kakoi-1100 U3 CepUilHBIX HOMEPOB ObLI yAAJIEH WU

o

jes]

= MOBPEXKJIEH, a TaKXKe €ClIi ObUT CTEPT, M3MEHEH WU MoBpesxeH Joroturn «NavCom» Ha

2 KOPILyCE U3JIEIHS.

o

e

= 8.6 Ha wu3genue, mnoasepriieecs pPEMOHTY TMOTpPeOUTENEM U TOJIyYMBILEE

=

=

g MEXaHUYECKHE IOBPEXKICHUS, NPHUBEAIINE K BBIXOAY €ro H3 CTpOs, TapaHTus

j OPOU3BOJUTENS] HE MPEJOCTAaBIACTCS M PEMOHT  OCYIIECTBIAETCS 3a  CUET

=

<

= AKCIUTyaTUPYIOIIEH OpraHu3alni.

=

é 8.7 Kommanuss OOO HIIIl «HaBMapun» He HeECEeT OTBETCTBEHHOCTH 32
NOBPEXKJICHUS, HAHECEHHbIE B PE3YJIbTATE HCIIOJIB30BAHUS YCTPOMCTB, NMPOU3BOAUMBIX

5

]

=

%

i
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IToam. u nara

WuB. Ne ny6ot.

[

Bzaum. uns.

Tlonam. u nara

Mus. Ne mopn.

TPETbEH CTOPOHOM, a4 TaKXe YCTPOMCTBAMM, IPOU3BOAMMBIMHU TPETHEU CTOPOHOM.

OO0 HIIII

«HasMapun»

HECET HHUKAKOW OTBETCTBEHHOCTHU

3a  JrOObIE

ImocJIcAyromue, KOCBCHHBIC WIIN cnyqaﬁHHe MOBPCKIACHUA, YIITYHICHHYIO HpI/I6I>IJ'II>,

YTICPAHHBIC JTAHHBIC, WM HM3MCHCHUC JCJIOBBIX 0THOH.I€HPII>1, BbI3BaHHBIX YTpaTOﬁ

JaHHBIX.

Usm

JInuct

Ne nokym.

TTonam.

Jlara
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[Tpunoxenune A
(o0s3aTeBHOE)

Ompenenenne mapameTpoB HHHOPMALTMOHHOTO OOMEHA M YCTAaHOBOK IPH 3aKa3e

[Tapametrpsl wHDOPMAITMOHHOTO OOMEHAa W3IENHUs TaKue KaK CKOPOCTh
oOMeHa, TMpoTokoJ oOmeHa, Tumnel coobmenuii NMEA-0183, a Taxxke
HEOOXOJAMMOCTh HCIIOJB30BaHUs moTtpedutenem nud@epeHnantbHbIX MOMPaBOK B
dbopmare RTCM SC 10402.3 u curnana cekyugnoii metku (PPS) oroBapuBaroTcs
MOTpPEOUTENIEM MPH 3aKasze.

Ilpumeuanue — Cxopocms 6 Kanane oomeHa 00JHCHA ObiMb OObULE CYMMAPHO20
pasmepa coobujenul, 3aKa3aHHbIX noab3ogamenem. B ciyuae nepenonneHus 6blxo0H020
0ygepa uzoenus 603MoNHCeH NPONYCK HEKOMOPbLLX COOOUEHUII.

Taomuma A.1 — Crmcok BermaBaeMbIx NMEA cooOmenui

NnenTuduxkarop Coobmrenme
€0001eHns
CranpapTHbie

$GXGGA” Bpewmst UTC, mecTonomnoxxeHne, BEICOTA, TOTHOCTh
= HABUTAITMOHHOTO PEIICHUS U JIP.
5 $GxXGLL" Mecromnonoxenue, Bpems UTC
=
=

$GxGNS” Jannsie mectononoxenus T HCC
=
E $GXGSA” CIyTHUKH B PELICHUN
i $GxGSV” Buanmele criyTHUKH
oo
=

$GXRMC” Bpewmst/nata UTC, mecrononoxeHue, Ha3eMHbIE Kype U
2 CKOPOCTH
E $GxXVTG” HazemHbIe Kypc ¥ CKOPOCTh
2 $GXxZDA" Bpewms/nara
o $GXDTM" CucTeMa KOOpIUHAT
5 $RLM Coobmenne RLM GALILEO
;[ Hecrannaprasie
g’? $GPSGG,RQUERY | Bepcus I1O, Tenemerpust ¥ KOHGHUTYPAITUS MOLYJIS

$GPSGG,NQUERY | Cocras u tem Beitaud NMEA coobienuii
5
g
% Jluct
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* BMeCTO CHUMBOJIa «X» MEPENAeTCs OJUH U3 CIEIYIOMINX CUMBOJIOB: «L», «P»
umn «N» B 3aBUCHMOCTH OT TOTO, MO KAaKOW CITyTHHKOBOW CHCTEME IOTy4YeHO
HaBuranuonHoe pemenue — [JIOHACC, GPS wmm TJIOHACC/GPS,
I'N'TOHACC/GPS/GALILEO.

[Tpumeps! BeitaBaembix NMEA cooO1iennii onucanbl B IpuiiokeHuu b.

Ilpumeuanue — Ilpu HeobxoOoumocmu u3MeHeHUll mex UlU UHBIX HACMPOEK
usdenus 6 npoyecce IKCHIYaAmayuy, HnoOIb306amenb Moxcem coelams  3Mmo
CAMOCMOAMENLHO € NOMOWbLIO  CHEYUATbHO2O — NPOSPAMMHO20  obecnedeHus
(6 Komniekm nocmasku He éxooum). Ilo oannomy ompocy cesdxcumecs co CaAyHcoou
mexnuyeckou noodepaicku komnanuu OO0 HIIII « HasMapun .

Tabnuma A.2 — 3aBucuMocTh TeMna Bbijiau NMEA coo0I1eHn 0T CKOPOCTH

oOMeHa
CxkopocTtb
: GGA/ RMC GSA GSVv VTG GLL ZDA DTM
GNS
out/c
4800 lpazB | I pazB | I pa3B |lpas3B| lpazB | 1 pazB | I pazB | |l pa3 B
lc lc lc 20 ¢ lc lc lc lc
lpazB | IpazB | I pazB |l pas3B| lpazB | 1pazB | I pazB | |l pa3 B
9600
lc lc lc 2c¢ lc lc lc lc
19200, lpaz3B | 1paz3B | 1pazB |1paz3B| lpazB | I pazB | 1 paz3B | 1 pa3B
g 38400 lc lc lc lc lc lc lc lc
; 57600 u | 1/2/5/10 | 1/2/5/10 | 1/2/5/10 | 1 pa3 B | 1/2/5/10 | 1/2/5/10 | 1 pazB | 1 pa3 B
= BBIIIIC I I'a I'a lc I'a I'a lc lc
=
8
=
21
£
=
o
=
A
=
=
=
5
=
5
g
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[Ipunoxenue b
(cnpaBo4HOE)

[Tpumepsl crangapTHeix NMEA cooOrieHni, BbgaBaeMbIX U3/IETUEM

1 Bepcus NMEA v2.x (I'"IOHACC/GPS/GALILEO)

$GPGGA,060127.00,5550.609810,N,03732.250982,E,1,30,0.5,00186.813,M,0014.442,M,,*68
$GPGLL, 5550.609810,N,03732.250982,E,060127.00,A,A*69
$GPGSA,A,3,001,003,006,008,009,010,015,018,019,022,024,028,0.8,0.5,0.7*35
$GLGSA,A,3,065,070,077,078,079,080,086,087,088,,,,0.8,0.5,0.7*18
$GAGSA,A,3,106,107,114,115,116,117,121,122,123,,,,0.8,0.5,0.7*1B
$GQGSAIAI3IIIIIIIIIIIIIO'810'510'7*39
$GPGSV,08,01,32,001,06,353,41,003,15,314,41,006,18,300,41,008,07,028,41*7B
$GPGSV, 08,02,32,009,29,164,41,010,10,107,41,015,67,080,41,018,54,281,41*7B
$GPGSV,08,03,32,019,07,345,41,022,20,284,41,024,29,172,41,028,10,055,41*70
$GPGSV,08,04,32,065,08,028,40,070,17,351,42,071,02,042,,077,45,136,41%73
$GPGSV,08,05,32,078,78,304,40,079,21,312,42,080,84,156,41,086,14,035,41*76
$GPGSV,08,06,32,087,66,064,42,088,46,194,42,106,09,001,40,107,07,318,40%71
$GPGSV,08,07,32,114,18,306,41,115,62,284,42,116,60,159,42,117,16,139,41*76
$GPGSV,08,08,32,121,11,211,41,122,52,188,42,123,63,085,42,124,22,049,*78
$GPRMC,060127.00,A,5550.609810,N,03732.250982,E,000.00000,074.2,190621,, ,A*52
$GPVTG,074.2,T,,,0000.0,N,0000.0,K,A*41

$GPZDA,060127.00,19,06,2021,+03,00%43
$GPDTM,W84,,0.000,N,0.000,E,000.0,W84*6F
$GPRLM,A042BE29630F190,084925.00,3,5003*6D

2 Bepcus NMEA v4.x (tonisko 'JTOHACC)

$GLGNS,062138.00,5550.609646,N,03732.251851,E,NANN,10,0.9,00188.265,0014.442,, ,V*2F
$GLGLL,5550.609646,N,03732.251851 ,E,062138.00,A,A*7A
$GLGSA,A,3,70,71,77,78,79,80,81,86,87,88,,,1.4,0.9,1.0,2*3D

$GPGSV,1,1,00*79
$GLGSV,3,1,11,65,13,020,,70,16,341,40,71,09,035,40,77,35,141,39,1*7E

E $GLGSv,3,2,11,78,85,230,38,79,31,314,40,80,72,153,40,81,10,210,40,1*7E
E $GLGSV,3,3,11,86,05,037,39,87,57,051,40,88,58,196,40,1*47
= $GAGSV,1,1,00*68
= $GQGSV,1,1,00*78
= SGLRMC,062138.00,A,5550.609646,N,03732.251851,E,000.00000,212.9,190621,, ,A,V*32
$GLVTG,212.9,T,,,0000.0,N,0000.0,K,A*54
é $GLzZDA,062138.00,19,06,2021,+03,00*53
2 $GLDTM,W84, ,0.000,N,0.000,E,000.0,W84*73
2 $GPRLM,A042BE29630F190,084925.00,3,5003*6D
2]
< 3 Bepcus NMEA v4.x (tonbko GPS)
ol SGPGNS,061928.00,5550.609847,N,03732.250823,E,ANNN,12,0.8,00187.156,0014.442,,,V*3D
& $GPGLL, 5550.609847,N,03732.250823,E,061928.00,A,A*67
g $GPGSA,A,3,01,03,06,15,18,19,21,22,24,26,27,28,1.6,0.8,1.3,1*2D
s $GPGSv,3,2,12,18,62,281,41,19,10,339,41,21,51,212,41,22,27,287,41,1*6E
3 $GPGSV,3,3,12,24,20,172,41,26,39,067,41,27,22,044,41,28,13,048,41,1*69
Mm $GLGSV,3,2,11,78,85,245,,79,30,314,,80,74,153,,81,09,210,,1*7C
$GAGSV,1,1,00*68
o $GQGSv,1,1,00*78
s SGPRMC,061928.00,A,5550.609847,N,03732.250823,E,000.00000,091.3,190621,, ,A,V*2C
= $GPVTG,091.3,T,,,0000.0,N,0000.0,K,A*4B
E $GPzZDA,061928.00,19,06,2021,+03,00*45
é $GPDTM,W84,,0.000,N,0.000,E,000.0,W84*6F
$GPRLM,A042BE29630F190,084925.00,3,5003*6D
=
g
2 Jucr
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4 Bepcus NMEA v4.x (TJIOHACC/GPS)

SGNGNS,061642.00,5550.610130,N,03732.250897,E,AANN,22,0.6,00188.228,0014.442,,,V*29
$GPGNS,061642.00,,,,,,11,,,,,,%48

$GLGNS,061642.00,,,,,,11,,,,,,*54

$GNGLL, 5550.610130,N,03732.250897,E,061642.00,A,A*74
SGNGsA,A,3,01,03,06,09,15,18,19,21,22,24,28,,1.0,0.6,0.8,1*39
SGNGsA,A,3,65,70,71,77,78,79,80,81,86,87,88,,1.0,0.6,0.8,2*3E
$GPGSv,3,1,11,01,08,348,41,03,14,307,41,06,16,294,41,09,36,161,41,1*66
$GPGSv,3,2,11,15,60,075,41,18,61,281,41,19,10,340,41,21,52,214,41,1*6D
$GPGSV,3,3,11,22,26,286,41,24,22,172,41,28,13,049,41,1*5E
$GLGsV,3,1,11,65,12,022,40,70,17,344,41,71,07,037,41,77,37,140,40,1*7C
$GLGSsV,3,2,11,78,84,264,39,79,28,314,41,80,75,153,41,81,08,209,41,1*70
$GLGSv,3,3,11,86,07,036,40,87,59,053,41,88,55,196,41,1*4B

$GAGSV,1,1,00*68

$GQGSV,1,1,00*78
SGNRMC,061642.00,A,5550.610130,N,03732.250897,E,000.00000,091.3,190621,, ,A,V*3F
$GNVTG,091.3,T,,,0000.0,N,0000.0,K,A*55

$GNZDA,061642.00,19,06,2021,+03,00*58

$GNDTM,W84,,0.000,N,0.000,E,000.0,W84*71
$GPRLM,A042BE29630F190,084925.00,3,5003*6D

5 Bepcus NMEA v4.x (TJIOHACC/GPS/GALILEO)

$GNGNS,060813.00,5550.609848,N,03732.250926,E,AAAN,31,0.5,00186.755,0014.442,, ,V*28
$GPGNS,060813.00,,,,,,12,,,,,,%40

$GLGNS,060813.00,,,,,,09,,,,,,%56

$GAGNS,060813.00,,,,,,10,,,,,,*53
$GNGLL,5550.609848,N,03732.250926,E,060813.00,A,A*7A
$GNGSA,A,3,01,03,06,08,09,10,15,19,21,22,24,28,0.8,0.5,0.7,1*3C
$GNGSA,A,3,65,70,77,78,79,80,86,87,88,,,,0.8,0.5,0.7,2*34
$GNGSA,A,3,06,07,14,15,16,17,21,22,23,24,,,0.8,0.5,0.7,3*3C
$GNGSAIAI3IIIIII11111110-810-510-7IF*4C
$GPGSV,3,1,12,01,07,351,41,03,15,311,41,06,17,297,41,08,05,027,41,1*64
$GPGSV,3,2,12,09,32,163,41,10,08,109,41,15,64,077,41,19,08,343,41,1*69
$GPGSV,3,3,12,21,55,219,41,22,23,285,41,24,25,172,41,28,11,052,41,1*68

<

E $GLGSV,3,1,11,65,10,025,40,70,17,348,41,71,04,040,41,77,42,138,41,1*7A

= $GLGSV,3,2,11,78,81,295,40,79,24,313,41,80,80,153,41,81,04,208,31,1*7E

E $GLGSV,3,3,11,86,11,036,40,87,63,058,41,88,50,195,41,1*48

S $GAGSV,3,1,11,05,02,040,,06,09,359,41,07,06,316,40,14,20,306,41,7*71
$GAGSV,3,2,11,15,64,280,42,16,57,159,42,17,14,140,41,21,13,212,41,7*70

] $GAGSV, 3,3,11,22,55,188,42,23,61,080,42,24,20,049,41,7*40

N $GQGSV,1,1,00*78

2 $GNRMC, 060813.00,A,5550.609848,N,03732.250926,E,000.00000,074.2,190621,, ,A,V*3B

< $GNVTG,074.2,T,,,0000.0,N,0000.0,K,A*5F

o $GNzZDA,060813.00,19,06,2021,+03,00*53

E $GNDTM, W84, ,0.000,N,0.000,E,000.0,W84*71
SGPRLM,A042BE29630F190,084925.00,3,5003*6D
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IIpunoxenne B

(oOs13aTeNBHOE)
Tabmuma B.1 - Tloakmrouenue w3fAeMs K YCTPOMCTBY — MOTPEOUTENS
o uaTepdeiicy RS-422
Nurepdeiicubiii RS-422 kadenb nUTAHUS/TAaHHBIX
Konrakr IHoTpedurenn
pasbema IiBer npoBona O6o3nauenne
1 OpanxeBblii Bxonx +12/24B Beixon +12B/24B
8 Cuauint Breixox TX DATA- Bxox RX DATA-
11 Cuunii/benbrit Brixon TX DATA+ Bxox RX DATA+
3eneHbId Bxong RX DATA- Brexon TX DATA-
3enensiit/bennrit Bxog RX DATA+ Breixog TX DATA+
10 Oparoicesoiiy/Beiii Boixoo PPS+ /unu Bxoo PPS+ /unu
P g 6x00 RTCM+ 661x00 RTCM+
. . Boixoo PPS- unu Bxo0 PPS- uu
12 Kopuuneswiii/benviii x00 RTCM- coico0 RTCM-
9 Kopuunesblii OO0t .
OOmuii
- DkpaH

Ilpumeuanue — Ilo ymonuanuro, nposooa ¢ obosznauenuem RTCM+/- u PPS+/- ¢

5 unmepgeticnom RS-422 kabene numanus/OaunHvix @uauuecku He 3a0elcmeo8aHbvl
; (He pacnasmuwl). Heobxooumocms uUCNOnb308aHUs nomMpedOumenem OAHHLIX CUSHATIO8
E} 0208apuUaemcs npu 3aKase.
o Tabmuma B.2 — TlopkmroueHue w3fenmMs K YCTPOMCTBY — MOTpPeOUTENst
5 no untepdericy USB
E HNurepdeiicubiii USB kabenb nuTaHusA/TaHHBIX
IHoTpeduTens
Konrakr
m pasbema IBeT npoBoja O0Go3HaueHne (USB Type-A Jack)
e
=
2 3 OpanxeBbli Bxox +5B Brixog +5B
g 5 Cuunit DATA+ DATA+
- 4 Cunuii/benbrit DATA- DATA-
=
§ 9 Opamxesbiit/benbrit OO0t .
g OO0uuii
S - Okpan
=
5
g
< Jluct
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IToam. u nara

WuB. Ne ny6ot.

BsauMm. uns. Ne

Tlonam. u nara

Mus. Ne mopn.

Tabmua B.3 [lonkmrouenne w3nenMs K  YCTPOMCTBY — MOTpEOHTENs
no untepdeiicy RS-232
Nurepdeiicubiii RS-232 kabenb nuTaHUSA/TaHHBIX
Konrakr IHoTpeduTenn
pasbema IBer npoBoaa O0o03HaueHue
1 OpaHnxeBblii Bxox +12/24B Brexon +12B/24B
2 Cunuit Breixog TX DATA Bxox RX DATA
12 3enéublii Bxox RX DATA Brixong TX DATA
11 Kopuunessiii Buvixoo PPS Bxoo PPS
3enénprii/benbrit
9 OO0t
Cunnit/benprit OO0muit
- DkpaH

Ilpumeuanue — Ilpu pabome 6 peoxxcume RS-232 6v1600 cuenana cekyHOHOU
memxu (PPS) so3mooicen monvko 6 oonononsprom pesxcume (noe. «0» coomeemcmayem
Hanpsiocenuro He oonee 0,4 B, noe. «1» coomeemcmeyem nanpsasxiceHuro 8 ouanasomne om
natoc 2,4 B 0o nmoc 3,3 B). Haepyzounas cnocoonHocms 8blx00a CUSHANA CEKYHOHOL
memxu - He oOonee 8,0 mA. Ilo ymonuanuro, npogoo c obosnaueHuem PPS ¢
unmepgeticnom RS-232 kabene numanus/Oanuvix @usuvecku He 3adeucmeosamn (He

pacnasn). Heobxooumocmo nompebumenem  OAHHO2O

UCNnoJIb306AaHUA

cucHanla
ocosapueaenici npu 3akase.

Pucynok 5 — Pa3zwem unTepdeiicHoro kademns muTaHusl/ TaHHbIX
(BHELIHSI CTOPOHA)

JIuct
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[Ipunoxenne I'

(repeyeHb MPUHATHIX TEPMUHOB, COKpAIICHUH U 0003HAYCHHMIA)

I'NIOHACC — T'moGanbHast HaBUTAI[HOHHAS CITyTHUKOBas cuctema (Poccus);
T'HCC — I'mo6GanpHas HaBuramumonnas CnyrHukoBas Cucrema;
MIIy —  MQJIOLIYMSAIIUN YCUIIUTEIIb,
HKA —  HABUTAUMOHHBIN KOCMUYECKHH amnmapar;
[TAB ¢unstp —  (uIbTp Ha NOBEPXHOCTHBIX aKYCTUYECKUX BOJIHAX;
I[15BM — IlepcoHanbHas 3JIEKTPOHHO-BBIUMCIUTEIbHAS MAIIMHA,
(e ~ mporpaMMHOE 0OecriedeHue;
113-90.02 ~ mnapametpsl 3emsu 1990 r. Bepcus 2;
PJIC —  paauOJIOKAIIMOHHAsI CTAHIIUS;
PO —  PYKOBOJCTBO IO 3KCILTyaTaluu;
CHC —  CIIyTHHKOBAsi HAaBUTAl[MOHHAS CHCTEMA;
CT —  KOJl CTaHJapTHOM TOUHOCTH;
CK-42 — cucrtema koopauHat 1942 r;
CK-95 ~ cucrema koopauHat 1995 r;
CAKM —  Cucrema [{uddepennmansroii Koppekiimu 1 MOHUTOPHHTA;
COM —  Communications port - mocie0BaTe bHbIH OPT;
C/A-xon —  KOJ IMoHMXeHHOU Tounoctu GPS;
EGNOS — European Geostationary Navigation Overlay System - Espometickas
<
§ reocTaloHapHas cy>k0a HaBUTAIMOHHOTO TIOKPBITHS;
= Flash ~  mepenporpaMMUpPYEMOE ITOCTOSHHOE 3alIOMHUHAIOIIEE YCTPONCTBO;
=
éf GPS — Global Positioning System NAVSTAR - CHC CIIIA;
. GALILEO — TI'moGanbHas HaBUTAIIMOHHAS CITyTHUKOBas cucteMa (EBporma);
§ GALILEO SAR — Search and Rescue - IlouckoBo-cracaTenbHasi Coyx0a Ha CpeaHeit
; OKOJIO3EMHOM oOpOHTE BXOIALIasi B MEXIYHAPOJIHYIO NpOrpammy
ﬁ Kocnac-Capcar;
= L1 —  nuana3oH yactoT (1575 - 1610) MI';
2 NMEA — National Marine Electronics Association - Harmmonanenast Mopckas
o Accounanus Onekrponuku CHIA (MexayHapoasslil popmar);
E PDOP — Position Dilution of Precision - reomerpuyeckuii (HhakTop CHHIKSHUS
= TOYHOCTHU 1o MIPOCTPAHCTBEHHOMY MECTOTIOJI0KEHUIO
g (3-x MepHbIe KOOPAMHATHI);
PPS — Pulse per second - curaan ceKyHIHOW METKH BPEMEHHU;
g RLS — Return Link Service - cepuc o0partHoii cBsi3H;
IS¢
:. RLM — Return Link Messages - coobmienust cepBrca 00paTHOH CBSI3H;
=
= RTCM — Radio Technical Commission for Maritime Services - ¢opmar
nepenaun koppektupyromieit uadopmaruu ['HCC,
=
=
]
=
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o
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IToam. u nara

WuB. Ne ny6ot.

BsauMm. uns. Ne

Tlonam. u nara

Mus. Ne mopn.

[Ipunoxenue I

(mepeueHb MPUHATHIX TEPMUHOB, COKpPAIIEHUN U 0003HAYCHUN)

IMPpOaO0JIKCHHNC

RAIM _Receiver Autonomous Integrity Monitoring - aBTOHOMHBIH KOHTPOJIb
[[EJIOCTHOCTHU JAHHBIX B IPUEMHHUKE;

RS-422 _  TEXHUYECKUU CTaHAapT o0ecrnieunBaroIUi cOaTaHCUPOBAHHYIO
(muddepennmansHyr0) iepeaady TaHHBIX;

RS-232 _  TEXHMYECKMH  cTaHaapT  oOecrneuuBarouii  HecOalaHCHPOBAHHYIO
(oIHOTIONISIPHYIO) TIepeauy JaHHbBIX;

SBAS _Satellite Based Augmentation System - gomonHsOIIAs —CHCTEMA
CIIYTHUKOBOTO 0a3UpOBaHMS;

USB — Universal Serial Bus - yauBepcanbHas mocieaoBaTebHast IIHHA;

UTC — Universal Time Coordinate - BcemupHOe KOOPJUHUPOBAHHOE BPEMSI;

UTC (SU) — Universal Time Coordinate (Soviet Union) - rocymapcTBeHHbI 3TaloH
Koopaunuposannoro Bcemupnoro Bpemenu P®;

UTC (USNO) - Universal Time Coordinate (U.S. Naval Observatory) - »stanon
KoopaunupoBannoro  BcemupHoOro BpeMeHH  (BOCHHO-MOpCKas
oOcepsaropus CILIA);

WGS-84 — World Geodetic System - BcemupHas reoae3uueckas cucrema 1984 r.,
ucnomns3yercs GPS;

WAAS — Wide Area Augmentation System - crctema pacrpocTpaHeHHs TOIPaBOK

K JJaHHBIM TIepeIaBacMbIM HaBUTAIIMOHHOU crcteMoit GPS.
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