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AVYY
All

BT - xonxg
BY
Bx./BbIX.
I'JTOHACC
UK/
KKC
KMY
HKA
113-90.02
110
I[15BM
CK-42
CK-95
CHC
C/A xon
CT - xon
Flash

GDOP
GPS
ICD
LVTTL
RAIM

RAM

RTC
RTCM

SBAS

UART

USB2.0

OBO3HAYEHUSA U COKPALIEHUSA

AHTEHHO-YCUJIMTEIBHOE YCTPOUCTBO;

amnmnapaTtypa noTpeouTes;

KOJI BLICOKOM TOYHOCTH;

BBICOKOYACTOTHBIM;

BXO/J1/BBIXO/L;

['mo6anbHast HaBUTralMOHHas clyTHUKOBas cuctema (Poccus);
UHTEeP(HENCHBIN KOHTPOJIbHBINA TOKYMEHT;
KOHTPOJIbHAsI KOPPEKTUPYIOIIAs CTAaHIIUS;

KOMILUIEKT MOHTaXHBIX YaCTel;

HABUTAIMOHHBIA KOCMUYECKHM aIlapar;

napametpsl 3emuin 1990r. Bepcus 2;

MIPOrpaMMHOE 00OECTICUECHHE;

MepcoHaIbHas AJIEKTPOHHO-BBIYUCIUTEIbHAS MAIIIMHA;
cucrema koopauHar 1942r.;

cucrema koopauHat 1995r.;

CITyTHUKOBAsl HaBUTAIIMOHHASI CUCTEMA;

«TpyOBIil» JaTbHOMEPHBIN KOJI;

KOJI CTaHJIapTHOM TOYHOCTH;

epenporpaMMUpPyEMOE IMOCTOSHHOE 3alIOMUHAIOIIEE
YCTPOWCTBO;

Geometric Dilution Of Precision — reomerpuueckuii (haktop
YXYJILEHNS TOYHOCTU ONPEACIICHUS MECTOIIOIOKECHHUS;
Global Positioning System — ['no6anbHas cucrema

MO3UIIMIOHUPOBAHUS;
Interface Control Document — MaTepdeiicHbIi KOHTPOJIBbHBIN

JTOKYMEHT;
Low-Voltage Transistor-Transistor Logic — HU3KOBOJIbTHaS

TPaH3UCTOPHO-TPAH3UCTOPHAS JIOTHKA;
Receiver Autonomous Integrity Monitoring — aBTOHOMHBIN

KOHTPOJIb LIEJTOCTHOCTH B IPUEMHUKE;
Random Access Memory — onepatuBHOE 3alIOMHHAIOIIEE

ycrpoiictBo (O3Y);

Real Time Clock — yackl peanbHOTr0 BpeMeHHU;

Radio Technical Commission for Maritime Services —

Paanorexnuueckass KOMUCCHS ISl MOPCKUX YUPEKICHUM;
Satellite Based Augmentation System — gonosHsto1as cucTreMa
CIIyTHUKOBOTO 0a3MpOBaHMS;

Universal Asynchronous Receiver/Transmitter — yHuBepcaibHbIN

ACUHXPOHHBIN NPUEMONEPENATUHK;

Universal Serial Bus 2.0 — yauBepcanbHas nocieaoBaTeabHast
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UTC(SU)

UTC(USNO)

WGS-84

muHa 2.0;
Universal Time Coordinated (Soviet Union) — rocy1apcTBEHHbIN

stanoH KoopauaupoBanHoro Beemupnoro Bpemenu PO;
Universal Time Coordinated (U.S. Naval Observatory) — stanon

KoopaunupoBanHoro BeceMupHoro BpemeHu (BOEHHO-MOpPCKast

obcepBaropust CIIA);
World Geodetic System, 1984 — BcemupHnast reoge3ndeckas

cucrema 1984r., ucnonb3yercs GPS.



MpnemMHuK HaBUraumoHHbin MHIM-M3 LBWUA.468157.080 PO

Hacrossmee PO  npegHasHadueHO  Isi  O3HAKOMIIEHUST C  TEXHUYECKUMU
XapaKTepUCTUKAMH, YCIOBUSIMH OKCIUTyaTallid, TPAHCIOPTUPOBAHUS U  XpaHEHUS
MHOTOKaHaJIbHOT0 HaBuranuoHHoro npuemHuka MHII-M3 [IBUA.468157.080 (nmanee
npuéMuuk unu MHIT-M3).

[IpueMHHMK TmpeaHa3HA4YeH JUIsl ONpEeIeNeHUs TEKYIIUX KOOPJWHAT, BPEMEHU U
BEKTOpa CKOPOCTH IO CHUTHAJIAM CIIYTHUKOBBIX PaJMOHABUTAIIMOHHBIX CHUCTEM
I''TTOHACC, GPS u SBAS.

MHII-M3 MokeT UCHoJIb30BaThCs B COCTaBE HAaBUTAIIMOHHBIX KOMIUIEKCOB U CHCTEM
Pa3IMYHOIO Ha3HAYCHUSI.

[TapameTpbl mHOpPMAIMOHHOTO OOMEHa (CKOPOCTh OOMEHa M HCIOJIb3yEeMbIe
MPOTOKOJIbI), @ TaKXe€ HaudallbHble YCTAHOBKM NPUEMHHUKA MOTYT OBITh OIPEACIICHBI
MOTPEOHTEIIEM IIPH 3aKa3e COrIACHO MPHIIOKEHUIO A.

[Ipennoxxenus u 3aMevaHusi, CBSI3aHHBIC ¢ PaOOTON NMPUEMHHUKA, MOXXHO HaIpPaBJIsATh
o ajipecam:

http.://www.irz.ru/answers/

e-mail: market@jirz.ru
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1 Onucanue u padora npuemauka MHII-M3

1.1 Ha3nayeHue NpueMHUKA

1.1.1 Ilpuemuuk HaBuranmonHeli MHII-M3 1IBM1.468157.080 u ero ucnonHenue
MpEeIHA3HAYCHBI [IJIST OMPENECHUs] TeorpauuecKuXx KOOpPJWHAT, BO3BBIIICHUS HAJ
AJUIMIICOUIOM, BPEMEHU U BEKTOpa ckopocTu (azoBoro 1nentpa AYY mno curnamsam CHC
I'IOHACC [1], GPS [2] u SBAS [3].

1.1.2 Buemnuit Bua npuemHuka MHII-M3 1IBMA.468157.080 mnokazaH Ha
pucyske 1.

J{nsi 03HAKOMJIEHUSI C BO3MOXKHOCTSIMUA MPHUEMHUKA U MOJYyYEHUS! IEPBOHAYAIBHOTO
OTbITa pabOTHl C HUM PEKOMEHAYETCS UCIOJIb30BaTh OTJIAI0OYHOE CPEJICTBO, OMMCAHHOE B

IIPUIIOKEHUH b.

Pucynox 1 - Buemnnit Bun MHIT-M3 1B 1.468157.080



MpnemMHuK HaBUraumoHHbin MHIM-M3 LBWUA.468157.080 PO

1.1.3 IlpuemMHUK mnpenHa3HadyeH Ui DKCIUTyaTallMd B YCJIOBUAX BO3JEUCTBUSA
CJIEIYIONUX KIMMAaTHYECKUX U MEXaHUYECKUX (haKTOPOB:

- CcHHycouJanbHOM BuOpanuu B auamnaszone yactot ot 10 go 2000 I'iy ¢ ammuuty o
BubOpoyckopenus 10 49 m/c* (5g);

- OJHOKpaTHbIX MEXaHUYECKUX YJAapOB C TMHUKOBBIM YJIAPHBIM YCKOPEHUEM
10 196 mM/c* (20g) ¥ IINTENEHOCTBIO AEHCTBHS YAAPHOIO yCKOPEHHS OT 5 110 15 Mc;

- MHOIOKpPAaTHBIX MEXaHMYECKHX YJIapOB C IHMKOBBIM YJAPHBIM YCKOPEHUEM
10 196 m/c* (20g) ¥ AIUTENLHOCTELIO IEHCTBHS YAAPHOTO YCKOPEHUs oT 1 10 5 Mc;

- TIOHMKEHHOM paboueil Temneparypbl okpy»Karolen cpeabl Munyc 40 °C;

- TIOBBIIIEHHOW pabouel TemmepaTypsl OKpyskawmiei cpenasl mioc 50 °C npu
HarnpspkeHnu nutanug oT 3,3 1o 5 B u mmoc 70 °C mpu HanpsyKeHUHM NHUTaHUS
(3,3+0,1) B;

- cpeldbl C OTHOCUTENBHOM BiIaxkHOCTHIO 10 80 % mipu Temneparype mitoc 20 °C.



NMpunemHuk HaBuraumoHHbin MHIM-M3 LUBWNA.468157.080 PO

1.2 TexHn4eckne XapaKTePUCTUKHU

1.2.1 Ilpuemuauk MHII-M3 oGecnieunBaeT BbINOJHEHHE CJIEAYIOIINX PyHKIIUI:

- mapaJuIeNbHbId TIpueM U 00paboTky a0 16-tu curnamoB ['NIOHACC (CT-xon),
GPS (C/A-xon) u SBAS B wyactorHom nmmuanazone L1 (1575 - 1605,375 MIn) nns
B .468157.080;

- BBIUHCIICHUE TEKYIIUX reorpad@uyueckux KOOpPAUHAT (IIUPOTHI, TOITOThI, BHICOTHI),
BEKTOpa MyTEBOM CKOpOCTH (TIyTE€BOW yroj, MyTeBas CKOPOCTb) B 3aJaHHOW CHUCTEME
koopauHaT (WGS-84, 113-90.02, CK-42 unu CK-95) ¢ remmniom ot 1 10 10 pa3 B cexyHay;

- bopMupOBaHHE  OIEHKM TOYHOCTU M  JOCTOBEPHOCTH  HaBUTAI[MOHHBIX
OIIPEICIICHU;

- ompejienieHne  BceoOmero  ckoopamaupoBanHoro Bpemenn UTC(SU) wm
UTC(USNO);

- hopMHpOBaHUE U BbIJIaya CUTHAjJa CEKyHJHOW METKH BPEMEHHU, MOJIOKHUTEIbHbBIN
¢dpont koropoit mpussizad kK UTC(SU) umu UTC(USNO);

- ABTOHOMHBIW KOHTPOJIb IIETOCTHOCTH HaBUTallMOHHOTO 10Jis1 (RAIM);

- XpaHneHue u ooHoBienue anbManaxoB u ademepu CHC I'N'TOHACC, GPS u SBAS
BO BcTpoeHHoi flash-mamsiTu;

- IpUeEM, JIEKOJIMPOBAHUE U UCIOJIb30BaHUE U PepeHIIMaIbHbIX MTONMPaBoK, (hopmaT
KOTOPBIX COOTBETCTBYET pekomeHanusam ctangapra RTCM 10402.3 [4];

-o0MeH pnaHHBIMH c mnoTpebutenem 1o 1ByM kaHaiaMm UART B BeiOpanHOM
UH()OPMAITMOHHOM MPOTOKOJIE;

- IPOrPaMMHOE MEPEKIIOUYEHUE TPOTOKOIOB HHPOPMALIMOHHOTO OOMEHA.

1.2.2 HMHCTpyMeHTAJbHASl TMOTPEIIHOCTh HABUTAIMOHHBIX OIpPeEHdeJeHNl C
JIOBEPUTENIHLHOM BeposiTHOCTHIO 0,95:
- IUIAHOBBIX KOOPAUHAT, M:

1) B pexxume «I'JIOHACC+GPS» mpu GDOP <4...................... 15;
2) B pexxnme «GPS» ipu GDOP < 4o, 15;
3) B pexxume «'JIOHACC» npu GDOP <4.......cccovvviiiiiieennn 20;
4) B pexume «I'JIOHACCHGPS ¢ ucnons3oBanuem SBAS»
IPU GDOP < 2. 3;
5) B pexume «['JIOHACC+GPS ¢ ucnons3oBanuem nuddepeH-
nUagbHbIX nonpaBok» npu GDOP < 2. 3;
— CKOPOCTH MPH GDOP <4, M/C.vveiiiiieeeeee e 0,03;
- BpeMEHHU NMPU GDOP <4, HC....eviiiiiiiiiieetceee e 100.
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1.2.3 Bpemst mosiy4yeHusi NepBbIX HABUTALMOHHBIX OIPeIeIeHUil PU MOILIHOCTH
BXOJHOTO curHaiia He MeHee MuHyc 160 nbBT, ¢ (THnoBoe/MakcuManbHOE):

= CTOPSTUMID) CTAPT. e veeereenteerureeteesieeenttesiteenteesateenseesnseensaeesasseeesnseeesnnseeesnseeesnnne 2/5;

= TETIITBIMD) CTAPT . vvveeeeeesurrrreeeeeasnsreeeessanssreeessessssssesesessssssssnnssnsssssssssssssssssnens 30/35;
= XOJIOTHBIMD) CTAPT...cccuvveeeeiurreeeeiureeeeeraeeesasreeeesesseeeaasssesesassseeesssseeesssssssssseeeeens 35/ 50.
Ilpumeuanusn

1 «lopsiuutly cmapm o3Hauaem Hanuyue MeEKYWUX Oamvl U 6PeMeHU, NIAHOBbIX KOOPOUHam,
00CMOBEPHO20 AbMAHAXA (UCXOOHble OAHHbIE) U AKMYATbHBIX dhemepuo.

2 «Tennviity cmapm o3nauaem Hanudue UCXOOHbIX OAHHBIX U OMCYMCMEUe AKMYATIbHbIX dhemepuo.

3 «Xon00muwitiy cmapm o3Havaem omcymcmaue UCXOOHbIX OAHHBIX U dghemepuo .

1.2.4 Kanaabl o0MeHa nHopmanueii ¢ norpedouTesem

1.2.4.1 TlpuemHuk ocymecTBiser oOMeH maHHbIMH 1O 1ByM KaHamam UART c
ypoBHeM curHaia LVTTL co ckopocteio oOmeHa u3 psiga 1.2, 2.4, 4.8, 9.6, 19.2, 38.4,
57.6, 115.2 Kour/c. Dnexrpuueckue xapakrepuctuku curianoB LVTTL npuBenens: B
IIPUIIOKEHUH B.

BHUMAHUE! MPEBBLIWEHUE YPOBHEW BXOOHbIX CUrHANOB
CBbILLUE 3HAYEHWI, YKA3AHHbIX B ITPMJIOXKEHUU B, MOXXET NMPUBECTU
K BbIXOAY NPUEMHUKA U3 CTPOA!

1.2.4.2 Nudopmanusa B kanaimax UART nepenaercs Gaitamu. bailt mndopmarnuu
BCET/Ia UMEET BOCEMb OWUT JAHHBIX U COMPOBOXKIACTCS OJHUM CTAPTOBBIM OMTOM WM Kak
MUHHMYM OJIHM CTOTIOBBIM OMTOM O€3 OMTa mapurera.

1.2.4.3 Kaxnpnii kaHan oOMEHa MOXET OBITh HACTPOCH HA OJWH M3 BO3MOMHBIX
MH(POPMAITMOHHBIX MPOTOKOJIOB: MNP-binary (cm. [IBU1.460951.002),
IEC 61162-1 (NMEA-0183) unu RTCM 10402.3 (cm. [IBM.460951.001).

BHUMAHUE! MHMN-M3 BCEIO0JA OBECIMNEYUBAET T[PUEM WU
OBPABOTKY KOMAHA B ®OPMATE MNP-binary HE3ABUCUMO OT
BbIBPAHHOI'O NMPOTOKOJIA OBMEHA!

1.2.5 ITapaMeTpbI CUTHAJIA CEKYHIHOM METKH BPEMEHM:

B (03] £710) : (0101 N 30U SRR MOJIOXKUTETbHAS,
— JUTUTEIIBHOCTD UMITYIIBCA. . .vvveeeevreeeesereeeesnenrareeeeeesesnnnnnns 1 mc;

— YPOBEHD CUTHAIIA. ....evvvvreeeeeeeeeeeeeaaaneaeeeeeeeeeeeenennnnnnaaeeeeeens LVTTL;

- IpUBS3KA (BBIOUPAETCS] TOTPEOUTEIIEM)....evevvveeeeeeanneeennee UTC(SU),UTC(USNO),

I'JIOHACC, GPS.
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1.2.6 Ilutanue ¥ TOK NOTPEOICHUA

1.2.6.1 IIutanue MHII-M3 ocymiecTBiI€TCS TNOCTOSHHBIM HAIpPSKEHHUEM B
nuanaszone ot 3,3 10 5 B ¢ pasmaxom mynbcanuii He 6osiee 20 mMB. Ilutanue MHII-M3
nojaercs yepe3 KoHTakT 26 "VIN". PekomeHayemMoe 3HAU€HUE HANPSKCHUS MUTaAHUS
(3,3 0,1) B.

1.2.6.2 Tox notpednenuss MHII-M3, A, He Gosnee:

-TIPYU HANIPSDKEHUU MUTAHUS 3,3 B.ooooiiiiiiiiiccee e 0,3;

- TIPY HAIPSIKEHUU TTATAHUA S B, 0,3.

1.2.6.3 Ilutanue vaco peanbHOro BpemeHu (RTC) ocymiecTBiasiercss mOCTOSIHHBIM
HanpspkeHrueM B jamanaszoHe ot 2,2 ngo 3,6 B. Toxk mo memum "VBAT" He
npesbimaeT 10 MKA.

[Mutanue ocymectBusiercss yepe3 koHTakT 27 "VBAT". Cxema dopmupoBanus

nutanug RTC B MHII-M3 npuBenena Ha pucyHke 2.

MHIM-M3
BAT54C
+3,0VD
e
Muranne RTC
27 ] v >
«VBAT»

®o—{ 1

Pucynok 2 — IIutanue RTC B MHII-M3

1.2.6.4 IlpueMHUK MOKHO IEPEBECTH B PEXKUM OTKIIOYEHUS, IOJAB HYJIEBOU
noteHuan Ha koHTakT 28 "/SHDN", kotopseiii coenunen ¢ curHaiom "VIN" uepes
pesucrtop 20 kOm. [Ipu 3TOM CHUMAETCSI MUTAHUE CO BCEX AIEMEHTOB cxeMbl, Kpome RTC.
Tok notpebiieHns MpueMHUKa B 3TOM pexxume He npesbiiaeT 0,3 MA.

1.2.6.5 Iluranue Ha BHEIIHIOK AKTUBHYIO AaHTEHHY MOJET I[OJABaThCs IO
neHTpaibHon sxuiie BU-kabens yepe3 xontakt 19 "VANT", makcumaibHOE 3HayeHUE
HaIpsDKEHUS JTOJDKHOOBITH He Oojiee + 5,5 B. B mpueMHuK BCTpoeHa cxema 3aluThl HeTH
MUTAaHUsl aKTUBHOM aHTEHHBI OT KOPOTKOro 3ambikaHus. [lopor cpabaThiBaHUSI CXEMBI
coctaBiusier 70 MA. IluTraHWe axkTUBHOM aHTEHHBI CBbile S5 B  pexoMenmyercs

OCYULIECTBJISITh COIIACHO PUCYHKY 3, HOMMHAJI KATYLIKA HHAYKTUBHOCTH L oT 27 HI'H.

11
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AKTUBHas aHTEHHa

° - @HTEHHa C aKTUBHBIM
GND yeunutenem
—————@ &F

Mutanne %’ L ® oo

AHTEHHbI . VANT

L

Pucynok 3 — Iluranue akTUBHOM aHTEHHBI

BHUMAHUE! 3ALLUTA OT KOPOTKOIo 3AMbIKAHUA MO LENA
"VANT" B [NPUEMHUKE OTCYTCTBYET. [MNPU HEOBXOOAMMOCTU
NMOTPEBUTEJIb  OOIJNKEH NMPEOYCMOTPETb CXEMY  3AWUUTDHI
CAMOCTOATEJbHO.

1.2.6.6 Pexomenayemasi cxeMa 3allUThl OT KOPOTKOTO 3aMbIKaHUS INpHBEIEHa Ha

pucyHke 4.

MuTaHne aHTeHHbI
ot 2,3 0o 5,5B 4

1 19 MHI-M3
L

IN sw ouT VANT»

L s ON |MAX4785| GND|2 —T—
1 1 T

PI’IC}/HOK 4 — PGKOMGHHyeMaSI CXCeMa 3alllUThI OT KOPOTKOI'O 3aMbIKAHUA

JUISl aKTUBHBIX aHTEHH C TOKOM TMOoTpedsieHus 10 50 MA

1.2.7 Copoc npueMHHKA

1.2.7.1 Ilpu nogave nutanust Ha KOHTAKT 26 "VIN" BcTpoeHHast cxeMa cynepBu3opa
NUTaHUST aBTOMATUYECKHW (POPMHUPYET ammapaTHbli curHan copoca. Taxke mpueMHUK
MO>KHO COpPOCHTB, ITOIAB UMITYJIbC HYJIEBOTO NOTEHIMAJIA JUIMTEIbHOCTHIO HE MEHEe 1 MKC
Ha KoHTak T 30 "/MR". Curnan "/MR" npuemHuka coenunex ¢ curHaioM "VIN" uepes
pesucrop 20 kOwm.

1.2.7.2  Jlnsa mnporpaMMHOro Iiepe3alycka MPUEMHHKA C LEIbI0 HMHUTALUU
"ropstuero”, "tenmoro" u "X0m0AHOrO" cTapTa MOKHO HCIIOJIb30BaTh YHPABISIOMINAN Kaap

b

3006 nporokona MNP- binary, onucanusiii B jokymente [[BN.460951.002.

1.2.8 I'abapuTHbIEe pa3Mepbl U Macca
1.2.8.1 ["abapurabie pazmepsl MHIT-M3, MM, He Gonee 31x40x3,8;
1.2.8.2 Macca MHII-M3 (7 £3) 1.

12
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1.3 YerpoiicTBo 1 padoTa

1.3.1 Onucanue padoTsbl

1.3.1.1 HaBuramuonusie curHaibl, usznydaembie HKA T'JIOHACC, GPS u SBAS,
MPUHUMAIOTCS HABUTAIIMOHHOW aHTEHHOW. AHTEHHAa MOXKET OBITh aKTHUBHOH, T.e. UMETh
BCTPOEHHbIM Manomrymsmuil ycuiurens (MIIY), unu naccuBHOl. AKTHBHAsi aHTEHHA
TpeOyeT nojauu HapsHDKEHUS MUTaHUs, Kak MPaBUIIO0, 10 HEHTpalibHOM xuiie BU-kabens.

Curnaner HKA, npuHATBIE aHTEHHOW, ITOCTYNAIOT HAa BXOJ INPUEMHHUKA, KOTOPBIUA
MOXET OTCIIEKHUBATh M HCHOJB30BaTh Uil MOJYYEHUS HABUTAUMOHHBIX OINpEACICHUN
(reorpaduueckux KOOpPAMHAT, BEKTOpa CKOPOCTHM W BpPEMEHH) A0 16-THU CHUTHaJIOB
OJTHOBPEMEHHO .

1.3.1.2 Tlocne mnogayum HaNpsHKEHUS THTaHUSA, a TAaKXKE TPU BBINOJIHEHUH
anmapaTHOTO0 WM mporpammHoro coOpoca (1.2.7) mpHeMHHK MHPOU3BOAMUT MPOLEAYPY
WHULMAIU3alluMd W camoTecThpoBaHus. [locie ycnemHoro OKOHYaHWS IPOLETypbl
CaMOTECTHPOBAHUS MPUEMHUK MEPEXOIUT B PEKUM IITATHON paOOTHI.

1.3.1.3 B pexume MmTaTHOM pabdOTbl NPUEMHUK ABTOMATHYECKU MBITAETCS
oOHapyxuTh M 3axBatuTh curHaidbl or HKA. MHII-M3 mo3BoisieT 1oJib30BaTelto
3anpeuiath paboOTy € OTAENbHBIMU CIyTHUKAMHM KaXKJOM CHCTEMbl W YyCTaHAaBJIMBATh
CIIyTHUKOBBIM CHUCTEMaM Pa3JUYHbII MPUOPUTET MPU TIOMOIIHM  YMPABJISIONIETO
kajapa 3006 mporokosia MNP-binary.

ITo ymonuanuto paspemiensl Bce cnyTHUkH cucteM [JIOHACC u GPS, a cnyTHHKH
SBAS 3anpeiiieHsl; BCe€ CITyTHUKOBBIE CUCTEMBI UMEIOT OJIMHAKOBBINA MPUOPUTET.

1.3.1.4 IlepBoHayanbHO MPUEMHUK ABTOMATHYECKU BbIOMpAET Al OOHAPYKEHHUS
CIyTHHKHM CHCTEM C HAaWBBICUIUM MPUOPUTETOM, [IPU HAJTUYHMH ajbMaHaxa U BPEMEHU OHU
3allyCKalTCA B TMOPSAKE, ONPENEIsIeMOM YIJIOM BO3BblIIEHUs. IIpu oTCyTCTBHM
KaH/IWJATOB MPUOPUTETHBIX CHUCTEM pPACCMATPUBAIOTCS CIYTHUKHA CIEAYIOIIUX 10
IIPUOPUTETY CUCTEM.

1.3.1.5 W3 npuHMMaemMbpIX HABUTAaMOHHBIX CHUTHAJIOB NPUEMHHUK JEKOJUPYET H
3aroMuHaeT BO BcTpoeHHOM flash-mamsaru sdemepuanyio MHPOpMAIUIO M albMaHax,

HCIIOJIB3YCMBIC I YCKOPCHHA O6H3py>KCHI/I$I CUTHAJIOB IIpU «TOPAYCM» H «TCILIOM»
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crapre. Cpok ycrapeBanusi anbmaHaxa coctaBisgeT 180 muein. Ilo ucreyeHun 3TOTO
BPEMEHU MIPUEMHUK Oy/IeT CUYUTATh, YTO AIbMaHAX OTCYTCTBYET.

1.3.1.6 Jlma mosiydeHuss NOCTOBEPHOIO HABUTALMOHHOTO OIPEAEIICHUS NMPUEMHUKY
HE0OX0IMMO MPUHUMATh HE MeHee 4-X CUTHAJIOB OT CITyTHUKOB OJTHOM CHCTEMBbI Wiu 2+3
CUTHAJIOB OT CIyTHUKOB PAa3HBIX CHUCTEM C YJOBJIETBOPUTEIbHBIM TI'€OMETPUUYECKUM
dakropom (GDOP < 10). Bo3moxxHO ompezenieHne KOOpJAWHAT MO 3 CIyTHHUKAM OJIHOU
CUCTeMbl WIHM 2+2 pa3HbIX CHUCTEM, HO MpH 3TOM Tpedyercs nuOO 3aJaHHe H3BHE
OpUOIU3UTENbHBIX 3HAUYEHUN MIMPOTHI, JOJATOTHI M BBICOTHI, JUOO HAIMYUE HUX B

MIPUEMHUKE OT MPEABIAYIIETO PEIICHUS.
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1.3.2 YnpasieHue npueMHHKOM

1.3.2.1 Yopasneane MHII-M3 MoxeT ocymiecTBisieTcs 1o 1to00My U3 JIBYX KaHAJIOB
UART.

1.3.2.2. Habop uH(pOpMalLMOHHBIX OaNTOB OMPEIECIEHHON CTPYKTYpPHI SBISETCA
coobmiernem uHTEpdeiica.

1.3.2.3 CneunanbHble COOOLIEHUS, YHpPAaBISIONIME pexxuMoM padotsr MHII-M3,
nepenaBaembie oT All, Ha3pIBalOTCS KOMaHJaMU M Bcerjga nepenarorca B (opmare
MNP-binary.

1.3.2.4 Coobmenusi, mnoctynatomue ot MHII-M3, Ha3bIBalOTCS BBIXOJHBIMU
coobmenussmMu. CooOmenns, mnocrymnaronme B MHII-M3, Ha3bpiBaloTCS BXOJHBIMH
cooOmIeHusIMU. BXO/HbIE W BBIXOJIHBIE COOOIICHHS MOTYT TepenaBaTthcsi B (popmarax
MNP-binary (cm. IBU.460951.002), IEC 61162-1 (NMEA-0183) unu RTCM 10402.3
(cm. IIBU.460951.001), B 3aBHCUMOCTH OT BEIOPAHHOTO TTPOTOKOJIA OOMEHA.

1.3.2.5 BxoaHble M BBIXOJHBIC COOOIICHUS MJis Pa3IMYHBIX MPOTOKOJIOB OOMEHa
NpUBEAEHBI B Ta0IMIE 1.

Ta6muma 1 — [IpoTokosibl 0OMeHa U BXOHBIC/BBIXOIHBIC COOOIICHUS

[TpoTokon Unenrn-
[IpumeHsemMocTh Onucanue
oOMeHa dbukarop
MNP-binary | Ucnonb3yercst st | BoIxoaHble co00IeHUs1
TIOJTY YCHUSI TIOJTHON Coo0b11eHne ¢ KOOpAUHATaAMH, BPEMEHEM,
UHpOpMaIHH O 3000 CKOPOCTBIO JIBUXKEHHUSI M1 COCTOSTHUEM
COCTOsSIHUN HaBUTallMOHHOI'O IpUEMHUKA
NPpUCMHUKA 1 JUIA 3001 Coo01ieHre 0 COCTOSHUN KaHAIOB
yHpaBJICHUA nprueMHuKa (Jisist 16 kaHaJIoB)
pEeXMMaMu paboThI 3011 Coo011eH1E 0 COCTOSSHUHN KaHAJIOB
npueMHuUKa (J71s1 24 KaHaJIOoB)
Paccunrannsie anpmanaxu ' JIOHACC, GPS
3002
u SBAS
3006 CooOuienne 00 yCTaHOBJIEHHBIX peXUMax
paboTHl MPUEMHHUKA
2900 KBuTaH1Ms Ha yCTaHOBJIEHUE CBSI3U C
MPUEMHUKOM
Bxoanble cooOmieHus
3006 Urenue/ycTaHoBKa PEXKUMOB paboThl
pUEMHUKA
2000 | YcraHOBKa CBSA3U C IPUEMHUKOM
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[Iponomkenue Tadauimp! 1

AJIbHBIX ITOITPAaBOK

lIpotoxon [TpuMeHseMOCTh M nenra- Onucanue
obmeHa dbukaTop
IEC 61162-1 | PekomeHnnyercsi B | BeIxoaHble cOOOIIEHHUS
(NMEA- Ka4qeCTBC . | Bpemst UTC, mecTonomnoxeHue, BbICoTa,
0183) OCHOBHOTO GxGGA
TOJIHOCTb HABUTAIIMOHHOTO PEILIEHUS U JIp.
TPpOTOKOJIa UL GxGSA™ | CyTHUKHM B peIICHUH
HaBHTALIHOHHON GPGSV | Bugumele ciytHuku GPS
ariapatypbl GLGSV | Bugumeie ciytauku ['JIOHACC
obmero . | Bpems/mara UTC, mecTonosioxeHue
HA3HAYCHUS GxRMC ’ ’
Ha3eMHBIE KyPC U CKOPOCTh
GxVTG" | HazeMHbIE KypC ¥ CKOPOCTh
GxGLL" | Mecrononoxenue, spemst UTC
GxZDA™ | Bpems/nata
PIRPA | Tekyme yCTaHOBKHU MOPTa
PIRTA Texymue napameTpsl BbIIa4M KOOPAUHAT U
BpEMEHU
Teky1iast Macka CIIyTHUKOB, Pa3pelIeHHbIX K
PIRSA | ucnosib30BaHuIO B PEIICHUA HABUTAIIMOHHOMN
3a/1auu
PIREA | Pesynbrar camokonTposist MHII-M3
PIRFV | Homep Bepcuu BctpoenHoro 110 MHII-M3
PIRGK JlaHHbIe MeCTOOIpeIeNICHUS! B TPOCKIINH
I'aycca-Kprorepa
PIRRA JlaHHBIE O CITyTHHUKAaX, OTOPAKOBAHHBIX
QJITOPUTMOM KOHTPOJIS 1IEJTOCTHOCTH
BxoaHble coo0meHus
PIRPR | 3anpoc Ha u3MeHEeHUe YCTaHOBOK MOPTa
PIRTR 3anpoc Ha U3MEHEHHE MapaMeTPOB BbIAAUU
KOOpJMHAT ¥ BpEMEHU
PIRSR Br160p cryTHUKOB, HCTIONb3YEMBIX B
pelIeHUY HABUTAIIMOHHOMW 3a/1a4u
PIRER | 3anyck camokonTposis MHII-M3
RTCM [Ipuem BbixoaHble c0001IEHNS — OTCYTCTBYIOT
10402.3 | aucpdpepenun- BxoaHble cO00IEHNs

1

Jlnbdepennmanbubie nonpaBku GPS

9

Huddepentmansusie nomnpasku GPS
(yacTUYHBIE)

31

Jnbdepennmansubie nonpasku [JIOHACC

COBMECHHO.

* Buecmo cumeona « X» nepedaemcs 0OuUH u3 Cleoyiowux cumeonos: «Py», «Ly unu «N» 6 3asucumocmu om
Mo20, NO Kakoul CHYMHUKOBOU 2cpynnuposke noayyeHo Hagueayuonuoe peuienue — GPS, IJIOHACC unu
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1.3.2.6 Ilapamerpsl paOOThl MNPUEMHHKA MOTYT OBITH YCTAHOBJIEHBI C MOMOIBIO
nporpammbel NAVLEXE nnsa pa6dorst ¢ MHIT IBMA.00767-01 12 01 (manee nporpamma
Navi) uim KOMaHIHBIX CO00IIeHnl poTokoaa ooMena MNP-binary.

OTH KOMaH/Ibl, B YaCTHOCTH, ONIPEACIISAIOT:

- CKOPOCTb, MPOTOKOJ 0OMeHa, BbIXOIHbIe coodmieHus o mopram UART;

- pa3pemnieHHbIe K WCIOIb30BAHUIO HABUTAIMOHHBIC CIIYTHUKH ¥ TPHOPUTETHI
HABUTAIMOHHBIX CUCTEM;

- IpUBSI3KY U3MEpeHUM U cekyHaHo meTku K 1mkaine Bpemenu UTC(USNO),
UTC(SU), GPS unu I''TOHACC;

- UCTIOJIb3YEMbIE  aJTOPUTMBI  CriaxkuBaHus (0e3 CIUIaKMBaHHs, COBMECTHAs
dbunpTpanus no koay u Hecymei, Gunptp Kanmana);

- BKJTIOUEHUE/BBIKIIIOUEHUE HCTIOJIH30BAHNUE MOJICIIA HOHOC(EPHI U TPONOCHEPHI;

- BKJIIOUeHUe/BoikroueHne RAIM.

[TapameTpsl paOOTHI MPUEMHUKA MOTYT OBITh COXpaHeHbl B RAM (ucnonb3yrorcs
HeMeieHHO) win flash-maMsiTi (Mcmosib3yroTces mociie copoca).

Bce ycranoBku MHII-M3 1o yMona4aHui0O ¥ ONHCAaHWE KOMAaHIHBIX COOOIICHUMN
npuBeaeHsbl B TokyMeHTe «IIpotokon oomena MNP-binary» [IBH.460951.002.

BHUMAHUE! ONA COBMECTUMOCTU C GPS-NMPUEMHUKAMU
BO3MOXXHO NPUHYOUTEJNIbHOE WUCMOJIb3OBAHUE MNMPE®PUKCA $GP B
COOBLUEHUAX NMPOTOKOJIA OBMEHA IEC 61162-1 (NMEA-0183).

1.3.2.7 B cnydae 3anaHus OMMOOYHBIX MAapaMETPOB, MPUBEAIIMX K TOMY, UYTO
MIPUEMHHUK epeCcTall BblJIaBaTh JaHHBIE U OTBEUATh HA KOMaH]Ibl, HEOOXOIMMO BBITOJHUTD
CJIEIYIOLIYIO MPOUEAYPY: MPHU MOoJaue MUTAHUS WIH MIPH alapaTHOM cOpoce 3aKOPOTHUTh
KOHTakThl 1 (TX0) u 4 (TX1) npuemnuka. [locine 3Toro nmpueMHuK OyJaeT HaXOIUTCS B
peXUME MPOTPAMMHUPOBAHUS C MPEYCTAHOBIEHHBIMU CKOPOCTHIO U MPOTOKOJIOM OOMEHa
o o6oum kanainam UART — 115200 6ut/c, MNP-binary.

1.3.2.8  [Ins coxpalleHus BpEMEHU TNIEPBOrO ONPEACICHUS HABUTALIMOHHBIX
napaMeTpoB IMpPEeAyCMOTPEHA BO3MOXHOCTh BBOJIa YacTH MCXOJHBIX JIaHHBIX JJIA
«TETIOTO» CTapTa, B YAaCTHOCTH, MPUOIU3UTEIHHBIX 3HAYEHUW KOOPIWHAT W BPEMEHU
UTC.

1.3.2.9 I[Ipy HEOOXOAMMOCTH BBOJ MNPUONMKEHHBIX HUCXOJHBIX  JIAHHBIX
ocymectBisiercs oT All ¢ moMonisto komanHoro cooomenus 3006.

1.3.2.10 TIlo ymomuanuto, MHII-M3 HaunHaeT BbIJIaBaTh CEKYHJHYIO METKY IOCIIE
MOJIyYeHHUsI JOCTOBEPHOIO HABUTAIMOHHOTO pelieHus. B ciyuae HEoOX0AUMOCTH
MOCTOSIHHOM BBIJJa4M CEKYHAHOW METKM MPUEMHUKY HEOO0XOJUMO 3aJaTh YCTaBKY
"FAKE PPS” ¢ nmomomipto ynpapistomein komanabl [D=3006 GunapHOro mnpoTokosa
MNP-binary.
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1.3.3 KoHCTpYyKIMS M HAa3HAYEHHE KOHTAKTOB

1.3.3.1 TIlepeuenr u Ha3HaueHue KoHTakroB MHII-M3 [IBHM.468157.080
IIPUBEJICHBI B Ta0OIUIIC 2.
Tabaunma 2 - HazHaueHne KOHTAaKTOB
Homep Tun DJIEKTPUYECKHE
KOHTAKTAa KOHTaKTa Crrnan XapaKTePUCTAKH Ha3snauyenue
cHrHaja

1 Beixort TXO0 LVTTL HepeﬂaBS?%eouaHHHe,
2 Bxon RX0 LVTTL HpI/IHI/IMSZI\/II:IEOJIaHHLIe,
3 - GND - Ot
4 BeIxon TX1 LVTTL HepellaBSivII;}l?lnaHHHe,
5 Bxox RX1 LVTTL HpHHHMSi\’EﬂTCII[aHHBIe,
6 - GND - OOGwit
7 - TP1 ; _
8 - TP2 ; _
9 - TP3 - _

10 - TP4 - -

I | mow | aen | Tem o
12 - GND - OO0mmi

13 - GND - OO0mwmit

14 B GND - OO0mwmit

15 - GND - OGuumii

16 - GND - OGuii

17 - GND - Ot

18 - GND - O6 it

0| men | vant |GG A | o ame
20 B GND - OO0wmit

21 ~ GND - OO0mwmit

22 Bxon RF_IN - Bxox BU-curnana

18
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[Iponomxenue TabIHIIBI 2

JJleKTPUYEeCKHe
Homep Tun
Curnan XapaKTePUCTHKH Ha3znauenmne
KOHTaKTa KOHTaKTa
CHrHaJIa
23 - GND - OO6uwmit
24 Brrxon 13,0V 1308 TecToBbIi BBIXOJ1 (muTanue
aHAJIOTOBOM YacTH)
25 - GND - OO0wmit
26 - VIN or+3,3 10 +5B [TuTanue npruemMHUKa
27 Bxon VBAT or 122 10 +3.6 B PesepBHOE nmuTanue yacor
peaJbHOTO BPEMEHH
Coemuren ¢ curranom OTkiIr0YeHNE TPUEMHUKA
28 Bxon /SHDN | «VIN» uepe3 pe3uctop Vp e
(axtuBHBIHA "0")
20 kOm
29 - GND - OO0mmin
CoenuHeH ¢ CUTHAJIOM BHewIHII c6noc
30 Bxon /MR «VIN» uepes pesucrop . ,,p,,
(axtuBHbIH "0")
20 kOm
31 Bhixox I1SEC LVTTL CeyHmas
MeTKa BpeMEeHHU
32 Bx./BpIx. GYRO LVTTL Peseps
33 Bx./Bbix. PSEL LVTTL Peseps
34 Bx./Bmix. PFO LVTTL Peseps
35 Bx./Buix. PF1 LVTTL Peseps
36 - GND - OOt

Ipumeuanue - Yposnu cuenanos LVTTL npusedenvt 6 npunodicenuu B.

19




MpnemMHuK HaBUraumoHHbin MHIM-M3 LBWUA.468157.080 PO

1.3.3.2 MHII-M3 npencraBnsier co00il MHOTOCIONHYIO TE€YaTHYI IUIATy C
YCTAaHOBJIEHHBIMU Ha HEH 3JIEMEHTaMH M 3aKpbITYIO SKpaHOM, IpPEIHA3HAYCHHYIO IS
MOBEPXHOCTHOIO MOHTa)ka Ha IUIaTy noTtpedutens. B npuéMmHuke Ha miate mis
KPEIUIEHUS UMEIOTCSI KOHTAKTHBIC IIOIIAIKH.

1.3.3.3  T'abaputnsie pazmepsl MHII-M3 npencraBieHbl Ha pUCyHKe S.

1.3.3.4  PexoMeHIOBaHHOE PACHOJIOKEHNE U pa3Mep KOHTAKTHBIX IUIOMIAAOK JUIS

naiiku MHII-M3 na miiaty AIl npencraBieHsl Ha pUCyHKE 6.
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Pucynok 6 - PekoMeH10BaHHBIE PACIIOI0KEHUE U Pa3MeEP
KOHTAKTHBIX Itomanok s naiiku MHII-M3 1IBUA.468157.080
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1.4 MapkupoBKka

1.4.1 MapkupoBKa IPUEMHUKA COACPIKUT:

- TOBapHBIN 3HAK 3aBOJIa-U3TOTOBUTEIIS;

- HaumeHnoBanue (MHII-M3);

- 0003HaUYeHKE U3/CIINS;

- 3aBOJICKOM HOMED;

- 1aTy U3TOTOBJICHUSI.

1.4.2 MapkupoBKa TpaHCIIOPTHOM Tapbl COAECPIKHUT:

- TOBapHbI 3HAK, HAMMEHOBAHUE U aJPEC 3aBOJIa-U3TOTOBUTEIIS,
- HaumeHoBaHue («IIpuemuuk HaBuraunoHusli MHIT-M3»);

- KOMILJIEKTHOCTH;

- JIaTy BBIMYCKA;

- TapaHTUMHBIN CPOK XPAHEHUS;

- macca (bpyTTO);

- manunyJauonuble 3Haku Nel, 3, 11, 22 mo I'OCT 14192-96 u 3nak «Anmaparypa,

YyBCTBUTENbHAS K cTaTudecKoMy 3nekTpudecTBy» o OCT 92-4405-80.

1.5 YnakoBka

1.5.1 Jlng ynakoBbIBaHUS M3IEIUS UCIIOJb30BaHa 3aBOJACKAs  yIAKOBKa,
cootBeTcTBYyIOMIas TpedboBanusiM OCT 92-0935-80.

1.5.2 Kareropus ynakosku 1o I'OCT 23170-78 KVY-1.

1.5.3 KoncepBaust wuzgenus no Bapuanty 3amutel B3-10 TOCT 9.014-78. Cpok

3aIuThl 0e3 nepexkoHceppamuu 1 rog.
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2 Ucnosib30BaHMe M0 HA3HAYECHUIO
2.1 DkcIyaTalMOHHbIE OTPAHMYECHUS

2.1.1 JlunaMu4yecKue OrpaHuyuCHHUS:

— MAKCUMAJIBHASL CKOPOCTDB, M/Ci..vvveeeerieeeneieeeesrreeennreeesnssseessssseessssnnnnnns 515;
- MaKCUMaJIbHAas BBICOTA HAJl YPOBHEM MOPSI, M....uvvrirreeeeeeaeeaeaeeaaeaannnnns 18 000;
— MAKCUMAJILHOE YCKOPEHHE, M/C” (€)...veuvevevereereeereerereereeeeeeseeeeseeeneeneas 39,8 (4).

2.1.2 BepxHss rpaHuiia JUHAMHYECKOTO JHana3oHa Mo OJIOKUPOBAHUIO MPUEMHHUKA
He MeHee MuHyC 85 nbBT Ha yacroTax:

-ot 1284 no 1577,5 MI'n u ot 1623,5 no 1926 MI'u (I'JTOHACC);

-o1 1260 1o 1554,5 MI't u ot 1595,5 no 1890,5 MI'y (GPS),

IpU YCJIOBUHU, YTO B KAueCTBE KPUTEPHUS (PYHKIMOHUPOBAHUSI MPUHSIT KPUTEPU
HaJIMYusl HABUTAIMOHHBIX MAPaMETPOB.

2.1.3 Mepbl 3al1uThl MOTYPOBOJHUKOBBIX TPUOOPOB M MHTETPATBHBIX MUKPOCXEM
ot cratndeckoro anekrpuuectsa mo OCT 92-1615-2013.

2.2 IloaroToBKAa NPUEMHHMKA K UCI0JIb30BAHUIO

2.2.1 Jlo paboThI ¢ MPUEMHUKOM PEKOMEHAYETCS M3YUUTh HACTOSAIIEE PYKOBOJICTBO.

2.2.2 PacnakyiiTe NpUEMHHUK, TMPOBEPHTE BHEUIHUM OCMOTPOM OTCYTCTBHUE
noBpexaeHun. [IpoBeppTe KOMIIJIEKTHOCTh HA COOTBETCTBUE ATUKETKE WM IACHOPTY, B
3aBUCHMOCTH OT TOro, npuMensierca mau npueMHuk MHII-M3 B kaudectBe cpencrsa

M3MEpPEHUN KOOPJUHAT U BPEMEHHU WIIHU HET.

BHUMAHMUE!

1 TIEPEJIT YCTAHOBKOW WU3JEJUS B AIIIIAPATYPY I[IOTPEBUTEJIS
PEKOMEH/IYETCS OBHOBJISTH BEPCHIO 10 10 AKTYAJIbHO.

2 JOITYCKAETCS HAJIMYKME OIUIABJIEHHBIX BBIBOJIOB ITPUEMHUKA,
OBYCJIOBJIEHHBIX TEXHOJIOI'MUYECKOW I[TAMKOI HA ITPEIIPUSITUU-
M3TOTOBUTEJIE.

2.2.3 Montax u nemoHtax npuemHuka [IBUA.468157.080 B AIl pexomenmyercs

OCYULIECTBJIATH COIVIACHO MPUIIOKEHUIO [

[IpaBunbHOE pacnonoxenue moayiass MHII-M3 Ha medatHol 1uiate oOecneynBaeT
HaWIy4lIMe XapaKTepucTuku npu npueme curHaioB oT HKA. Pa3Bosika nmpoBOJHUKOB B
Mmecte nogauu BU-curnana or AYY u non paauouyactorHoit yacteio MHII-M3 (3akpeiTas
HKpPAHOM YacThb MPUEMHHKA) JIOJKHA OTCYTCTBOBAaTh. PEKOMEHOBAaHHOE PACIIOIOKEHUE

MOKa3aHO Ha PUCYHKE 7.
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Pucynok 7 — Pekomennyemoe pacnonoxenne MHII-M3 1B 1.468157.080

BHUMAHUE! PAOWOYACTOTHAA YACTb NMPUEMHUKA
YYBCTBUTEJIbHA K PE3KOMY U3MEHEHUIO TEMIMEPATYPbI
OKPYXAIOLEWN CPE[Qbl, KOTOPOE MOXET NMPUBOAUTb K YBEJIMYEHUIO
BPEMEHU NOUCKA U CPbIBAM CIIEXEHUA 3A CUTHAJTAMU OT HKA.
U3BEFAUTE YCTAHOBKU MPUEMHMKA B MECTAX WHTEHCUBHOMW
LUPKYNALUUN BO3OYXA U BBITU3N TEMNOBLIAENAOLWWUX 3JIEMEHTOB
CXEMbI AI.

2.2.4 Jlna MHII-M3 antenna wim BU-coennHuTENb NODKHBI OBITH ITOIKIIOUCHBI K
koHTakTy 22 (RF _IN) yepe3 monockoByw juHUIO ¢ compoTtuBieHrneM 50 OM coriacHo
pucyHky 8. Ilpu 3ToM HEOOXOIUMO YUHTHIBATh JUTMHY IMOJOCKOBOM JIMHUM - Y€M KOpOYe
€e JUIMHAa, TE€M MEHbIIIE€ BHOCHUMBIE 3aTyXaHWs. 3a3emyieHHE€ aHTeHHbl uiau BY-

COCIUMHUNTCIIA AOJIZKHO OBITH COCIMHCHO C 3a3€MJICHHECM neyaTHo miaatel All
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Kouraktarie
ILTIO [IATKH
MHII-M3

19 22

50 Om Merannusuposanmnsie
IOTOCKOBAs O 6’ 04/ OTBEPCTHA K CIIOO
THHWS 3a3eMIIEHHA [IEUATHOH
0 O O O [LTATEI
—A é&
[GND D
5
dnb
j— |

Pucynok 8 — Ilogkimouenne BU-coenquuutens k npuemHuky [[BI.468157.080

2.2.5 BxiouuTe nuTaHuWEe NpUEeMHHKA (Hampspkenwe nutaHus ot 3,3 no 5 B).
[Turanne antennsl mna MHII-M3 nogaercs Ha koHTakT 19 (VANT). Ilepeuenr u
Ha3HAaYeHHE KOHTAKTOB MPUBEEHBI B TadauIE 2.

2.2.6 IlpueMHMK HayMHaeT pabOTaTh aBTOMATUYECKH IOCJE MOJIaYyd HaMpPSKEHUS
NUTaHUS U HE TpeOyeT BMENIaTeIbCTBa ONepaTopa.

2.277 Pexum paOoThl NPUEMHHKA UHJIULUPYETCS CBETOAMOJOM, yCTAHOBJIEHHBIM
Ha 1uiarte. [lo ymMoOM4aHUIO NMPUEMHUK COOOIIAET KOJUYECTBO CIIYTHUKOB B PEILICHUH,
3aKOJUPOBAHHOE B JBOMYHOM CHCTEME CIEAYIOIIUM 00pa3oM: YETbIpE BCIBILIKU JUIS
cnytHukoB GPS, HeOoinbluas mnaysa, yerbipe Bemblku aia crnytHukoB ['JIOHACC.
Kopotkas Benbliika — “0”, pymuHHast — 17, MuaammM pa3psaaoM BOepe.

ITpumep: 1001 1010 — 9 cnytaukoB GPS, 5 ciiytaukoB ['JIOHACC.
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2.3 PaGoTra npueMHHKA 10 peajibHOMY CHUTHAJLY
2.3.1 Cxema noakmouenus MHII-M3 npu pabGote 1Mo peanbHOMY CUTHATY

MpUBEJICHA Ha PUCYHKE 9.

AnnapaTtypa
notpeburtens

AHTEHHBIN
AYY O>H won

KaGene AnA coeguHeHuA
Al c NM3BM e e = I

HSB M S/ \>_ WHdopMaLUOHHbIA

N 7 UHTepdgeiic

=
£
-
=
N

Pucynox 9 — Cxema noaxmrouenuss MHII-M3 npu pabote

10 PeaJbHOMY CUTHAILY

Ipumeuanue - Ilpu npooonscumenvHoti pabome 803MONHCEH HESHAUUMETbHBIL HACPe8 NPUEMHUKA.

2.3.2 Jlnd moadydeHHst JOCTOBEPHBIX HABUTALIMOHHBIX OINPEICIICHUN PEKOMEHAYETCSA
o0ecrneunTs NpsAMYI0 paauoBUINMOCTh MeXay anTeHHoi 1 HKA. B cnyuae orpannuenus
30HBI PAIMOBUIUMOCTH BO3MOXKEH MPUEM CJIA0BIX U OTPAKEHHBIX CUTHAJIOB, YTO BIMSET
Ha TOYHOCTH ONPEIEIAEMbIX HABUT'ALIMOHHBIX I1APAMETPOB.

Kpome »3TOro, Ha kadecTtBO NpUEMA BIHSIOT XapPAKTEPUCTUKH HCIOJIB3YyEMOU

HaBHFaHHOHHOﬁ AHTCHHEI. PCKOMCHIIYGMI)IG XApPAKTCPHUCTHUKHU aKTUBHOM HaBHFaHHOHHOﬁ

AHTCHHBI:
— TIOJTIOCA YACTOT......ceevverreeerrrrrerensssnsnnnnnneeeeeeeeeeeeaaaaeaseeaeeeenns oT 1570 mo 1610MI'L;
— TIOJISIPHBALIM. ....c.vveeeevreeeereeeeereeesseeeeseeeenseeesseesasesenaseeeennnns IIPaBOCTOPOHHSIS KPYroBasi;
- KOO(POUIHCHT ILTATITHIHOCT ... vveeeeeereeeeerreeeeiereeeeeeennns He 6oree 5 1b;
~ KOOPOUIHCHT TITYM....ccevvieeeeerreeeeereeeesiereeeeeenernreeeeaeeasanns He Ooiee 2 nb;
~ KCBH 1O BBIXOTY ... .vvieiiieeiieeeiieeiiieeeesiteeeeeseveeeeennnaeens He Oouee 2;
— KOODPHUITHCHT YCHUTICHMS. ...eenvveenrreeereeeireenireeeeneennseeennnns ot 10 mo 25 nb.
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[ToTpeOutens MmoxkerT wucnoib3oBaTh aHTeHHy AVYVY-IMT [BMA.468731.007,
npousBoauMyro AO «MP3», koTopast UMeeT IPUBEAECHHBIE BBILIE XapAKTEPUCTUKH.

2.3.3 Ilpu ucnonb3zoBaHuu mpoTokosia oOMeHa MNP-binary ¢yHKIMOHUpOBaHME
IpUEMHHUKA MOXHO KOHTPOJHMPOBAaTh C IOMOIIBI0 MporpamMmbl Navi, BXonsuieil B
KOMIUIEKT MOcTaBKHU. J[lnsi 3TOro Ha KOMIBIOTEPE HEOOXOAMMO 3alyCTUTh (ailn
NAVILEXE u npousBectd NoJkiI0YeHNE K (HU3NYECKOMY WM BUPTYyaJIbHOMY (B Cilyuae
pabotsl uepe3 USB) COM-nopry.

B okHe mnporpammbl OTOOpa)karoTCs HajJu4he€ HABUTALMOHHOTO PEIICHUS U €ro
JIOCTOBEPHOCTbh, & TAK)KE€ YPOBHU MPUHUMAEMbIX HABUTALIMOHHBIX cUTHANIOB. [Ipu padore
IPUEMHUKA [0 pEaJbHOMY CHIHaly MAaKCHMAJbHBII ypOBE€Hb IPUHHUMAEMBIX
HABUTAIIMOHHBIX CUTHAJIOB HE J0JKEH ObITh MeHblIe, ueM 45 nbl'm.

2.3.4 Tlpm wucnonwszoBanuu Tmporokona obmena IEC 61162-1 (NMEA-0183)
(GYHKIIMOHUPOBAHUE NPUEMHHUKA MOXXHO KOHTPOJIMPOBATH C IOMOIIBIO CTaHJAPTHBIX
TEPMUHAIBHBIX MporpamMm, Hamnpumep Hyper Terminal onepaunoHHON CUCTEMBI
Windows.

2.3.5 Jlng nomydeHus npencraBieHus o Bo3MoxkHoOCTIX MHII-M3 pexomennyercs
UCIOB30BaTh oTiagouHoe cpeactBo [IBUA.687281.808 (mpunoxenue b), mocrtaBka

KOTOPOI0 OCYMCCTBIIACTCA 110 OTACJIbHOMY 3aKasy.
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2.4 PaGora npuemMHuka B 1 PepeHunaIbHOM pexume

2.4.1 Ilpuemuuk obecneunBaer auddepeHnanbHbIil pekuM pabdoThHl B Cllydae
npuema koppektupyromieit nanpopmaiuu ot KKC no nporokony RTCM 10402.3 nubo ot
cnytHuKoB SBAS, mpu atom nonpasku ot KKC umerot 601b1mnit mpuopuTerT.

2.4.2 Tlo ymomyanuto auddepeHnaIbHbIA PEeXUM B MPUEMHUKE OTKIIOYEH U
cnytHuku SBAS 3ampeniensl. [ aktuBaruu aud@epeHanibHOrO pekuMa W/ Win
paspelieHuss npuema cnyTHUKOB SBAS MokHO wucmonb3oBaTh mporpamMmy Navi Wid
chopMHpPOBAaTH  COOTBETCTBYIOLIME  KOMaHJIbl  CaMOCTOSTEIbHO, PYKOBOACTBYSCh
npotokosioM ooMeHna MNP-binary (cm. [IBU.460951.002).

243 Jns pabotel mpuemMHHKa B AuddepeHInaIbHOM peXUMe 0 MPOTOKOIY
RTCM 10402.3 HeoO6xomumo HacTtpouTh kaHan UART, B KOTOpBI MOAAIOTCS
muddepennnanbabie nomnpaBku oT KKC, na mporokon RTCM u coOTBETCTBYIOIIYIO
OUTOBYI0 CKOpPOCTh. [loMHMO 3TOr0 HEOOXOIMMO YCTAaHOBHUTH B COCTOSIHHE €IUHHIIBI OUT
«USE DIFC».

2.4.4 Ins npuema auddepeHimaibHbIX TOIPaBoOK co cMyTHUKOB SBAS HeoOxon1umo
pa3pennTh MPUEM COOTBETCTBYIOUIUX CIyTHUKOB MPU MOMOIIM KOMAaHJIbI «SV_Sys mask»
nporpamMmbl Navi WIM COOTBETCTBYIOIIEH KomaHiabl npoTokosnia MNP-binary. Ilomumo
ATOTO HEOOXOJMMO YCTaHOBUTH B cocTosiHue eauHuilbl 0ut «ENABLE SBASy». ns
ucrnosib3oBanusi Mmojenu nonochepst SBAS Bmecto monenun GPS crnenyer ycraHoBUTH B
cocrosinue enuHULbl OuT «SBAS IONOC». OgnoBpemenno MHII-M3 moxeT npuHUMAaTh

10 3-X CUTHAJIOB CHYTHUKOB SBAS.

BHUMAHUE! HA MOMEHT BbINYCKA OAHHOIO P3 B 3AMNAQHOWU
YACTU TEPPUTOPUN P® BO3MOXEH MNPUMEM EBPOMNENCKUX
CNYTHUKOB SBAS (HOMEPA 120, 124, 126). BCE OHU HAXOOATCA B
TECTOBOM PEXUME W HE NEPEOAIOT [MNAPAMETPbl MOMOENA
MOHOC®EPbBI ANA TEPPUTOPUN PO U [OUODEPEHUUAJIbHBIE
NMOMNPABKUW ANA CNMYTHUKOB TNOHACC.

PA3PELLEHUE ANODPEPEHLIMAINIBHOIO PEXUMA SBAS
HE N1PUBOOAUT K YJNYYWWEHUWIO TOYHOCTU HABUIAUMOHHbIX
ONPEOENEHUA HA TEPPUTOPUN P® U PEKOMEHOYETCA TONbKO
OMNbITHLIM NOJIb3OBATEJIAM B TECTOBbIX LIENIAX.
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2.5 PadoTa npueMHHMKA M0 CUTHAJIY MMUTATOPA HABUTALIMOHHOI'0 IOJISI

2.5.1 Cxema noaxmouenuss MHII-M3 npu pabote ¢ UMUTATOPOM HAaBUTALIMOHHOTO
0JIs1 pUBEJICHA HA pucyHke 10.

2.5.2 Pabotra ¢ UMHUTAaTOPOM HABUTAIMOHHOTO TOJII MMEET psij ocoOeHHocTeil. B
HHEPrOHE3aBUCUMOM MaMsTH MPUEMHUKA XPAHATCS allIbMaHaXu U d(peMepuibl, mapaMmeTpsl
Mozenu nonochepsl u monenu Bpemenn UTC, tekyiee mectononoxenue. Kak npasuio,
B CILEHApUM HMHTATOpa 3aJIal0TCS HUCXOJHbIC JaHHbIE, OTIMYHBIE OT pEANbHBIX. ITO
MOXET MPUBECTH K HEKOPPEKTHOM paboTe MpUEMHHUKA.

2.5.3 Ilepen HayanoM pabOThl ¢ UMUTATOPOM PEKOMEH]IyETCS BBIIIOJIHUTH OOHYJIEHUE
UCXOJIHBIX JaHHBIX mpueMHuKa. KoMaHny OOHYJEHHS MOXKHO MOAAaTh C IOMOIIBIO
nporpaMmbl Navi uin cpopMUpPOBaATh €€ CaMOCTOSATEIbHO, PYKOBOACTBYSICh IPOTOKOJIOM
ooMena MNP-binary (cm. HBUA.460951.002). Ilocine oOHyNeHUS HMCXOTHBIX JTaHHBIX
MPUEMHUK 3aHOBO HaOepeT aJibMaHaxu U d(eMepuabl U3 MPUHUMAEMBIX OT UMHUTaTOpa

HAaBHUTI'allMOHHBIX CUTHAJIOB.

Annapatypa
Kabenk AnA coeguHeHnsA notpebutena
NmuTatop All ¢ nmuTaTopom
AHTeHHBIH
HaeurauMoH-| — -~ ‘\} E ;
Horo monA | 2 NN / v

—
L
-
{,_5

Kabens onA coeguHeHHA

All c [1SBM e —— I
HSBM V. / -\>_ MHdopmaymoHHLIR

A i HHTepdenc

Pucynok 10 — Cxema nogxintouenuss MHII-M3 npu paboTe ¢ umMutaropom

HaBUTI'allHOHHOI'O I10JIA
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2.5.4 B cnyuae ucnonb3oBaHusi umutaropa HaBuranuonHoro nojs ['JIOHACC 6e3
GPS B cruenapuu He0OXOAMMO OTKIIOUUTH UMHUTAIMIO HOHOCHEPHI (M OOHYTUTH MOJCIb
noHocdepsr GPS B nmpuemnuuke), Tak kak B uHpopmanmonusix cooduienusix ['JIOHACC
JTaHHBIE O COCTOSTHUN MOHOC(EPHI OTCYTCTBYIOT.

2.5.5 B mporecce paboThl ¢ UMHUTATOPOM HE PEKOMEHAYETCS Tepe3ayCcKaTh
CIICHApHi, TaK KaKk ATO HapyllaeT JMHEHHOE TEeUeHWEe HMHTHpyeMoro BpemeHu. I[lpum
HEOOXOJIMMOCTH Tepe3alycka cieHapus pekomenayercs copocutb RTC npu momornu
COOTBETCTBYIOIIEH KOMAH/IbI WJIM ITyTEM CHSTHUS uTaHus ¢ npuemuuka u RTC.

2.5.6 Tlocne 3aBepieHust pabOThl ¢ IMUTATOPOM JIJIsi BOCCTAHOBJICHHUSI HOPMAJIbHOM
paboThl TPUEMHUKA CJEAYyeT elIe pa3 BBIMOJHUTH OOHYJEHHWE WCXOJHBIX JaHHBIX
npuemMHuka. HaOGop HOBBIX JaHHBIX MPOU30MAET AaBTOMATUYECKH B XOJA€ padOThI

IMPUEMHHUKA 110 pCaJIbHOMY CHUTHAJTY.
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3 Texuu4yeckoe 00Cay:KMBaHHE IPUEMHHUKA

3.1 O0mme ykazanus

3.1.1 ChenmanbHBIX BHJIOB TeXHHYECKOTO oOCcmykuBanus MIIH-M3 nHe TpeOyer.

3.1.2  Ilpu npumenennn MHII-M3 B kauecTBe cpeAcTBa UBMEPEHUSI KOOPJIUHAT U
BPEMEHH, NOTPeOUTENIb MAOJKEH IMOJBEpraTh W3JCIUE MEePUOJUYECKON TOBEPKE B
coorBerctBu ¢ ['OCTPB52271-2004 «['ocynapcTBeHHast cucTemMa oOOecHedeHus
€IMHCTBA M3MEpPEeHMM. AmnmapaTypa CIYTHUKOBas HaBUTallMOHHAS JIsi Ha3eMHBIX U
TPAHCIIOPTHBIX CPEJICTB BOCHHOTO U JIBOWHOrO Ha3HayeHus. MeToabl U CpeicTBa

MOBEPKW». MEKITOBEPOUYHBIA UHTEPBAI — J JIET.

3.2 O0HOBJIeHHEe POTPAMMHOI0 00ecne4eHnst

3.2.1 TIO, ycranosnennoe B MHII-M3, mo3BossieT mpou3BOAUTH €ro OOHOBIICHHUE.
HoBble Bepcuu 1OCTYMHBI OJIB30BATENSIM Ha caiiTe OOHOBIICHUS Attp.//nav4u.irz.ru.

3.2.2 Jna ob6uoBnenus 110 MHII-M3 nommken ObITh moakitoueH k [I9BM uyepes
mo0oi u3 kanamoB oomeHa — UARTO unmu UARTI. [I9BM, B cBOlO oudepenb, AOJKHA
OBITh TOJAKJIIOUEHA K ceTu Internet s ayTeHTUPUKALIMU W MOJYyYEHHUS HOBOTO (paiiia
npouuBku. O6HoBNeHue [10 mpous3BOAUTCS € MOMOIIBIO TPOrpaMmbl Navi.

[TocnenoBaTenbHOCT,  ACHUCTBUM It OOHOBJIEHUSI MPOIIMBKH  BCTPOCHHOTO
HABUTALMOHHOTO IPUEMHHUKA CIIELYOIIA:

- ckayath W3 cetu Internet, mo ampecy http://navdu.ru/download.html, baiin c
nocJieqHeN Bepcuell NpomuBKH (1o ymosganuto (aiin ¢ Bepcueit X.Y.ZZZ7Z Ha3pIBaeTCs
"navdu mM XY ZZ77.fw") u camopacmakoBBIBAIONIUICS apXUB C TOCIEIHEN Bepcuen
pOrpaMMsbl JJisi paboThl ¢ MPUEMHHUKaMU (IO yMOJTYaHUIO (aill ¢ Bepcueil mporpamMmmsl
X.ZZ ua3wiBaercs "navi X.ZZ sfx.exe");

[Ipumeuannss - CamopacnakoBBIBAIOIIUMCS apxuB navi X.ZZ sfx.exe coaepxur
cienyronue Ghanbr:

- UCTIOJTHSEMBIH (pailyl mporpaMMBbl navi.exe;

- npumMep (¢aiina kKoHpurypamnuu navi.ini;

- PYKOBOJICTBO ToJib30BatTenst navi_um(ru).pdf.
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- u3BJeYb (ailibl M3 camopaclakoBbIBalOIIMiiCS apxuBa navi_X.ZZ sfx.exe u
MOMECTHUTH B paboumii KaTanor mporpaMmsl navi ¢aiin navdu XY ZZ7Z7.fw;

- obecnieunth noakiaroueHue [IOBM k ceru Internet. Ilpu oOHOBIEHHH Bepcuu
IIPOIIMBKY IIpOrpaMMa OTHpPAaBJIsAET 3ampoc cepepy Mo mnporokony HTTP  ma
ayTeHTU(PUKAIIUA HABUTAIIMOHHOTO TPHEMHHUKA, CyMMapHBIA 00BEeM IepeaBaeMoi u
pUHUMaeMoil nHpopMalK He npeBbiaet 1kb;

- IOAKJIIOYUTh HaBUTAMOHHBIN pueMHuK K [I9BM no unrepdeiicy USB;

- 3aIyCTUTh UCIOJIHIEMbIA MOAYJb navi.exe. [Ipu 3amycke ycTaHaBIMBaeTCS PEXKUM
KOMaHJITHOM CTpPOKM, aHAJOTUYHBIA KOMAHIHOM CTpOKe OOJBIIMHCTBA OINEpPAlMOHHBIX
cucreM. [locie mosBienus npuriameHus " $ " HeodxomuMo BBecTH KomMaHay "connect X
Y", rne X — Homep wucnoibzyemoro COM-nopra, NPUCBOCHHBIA ONEPALIMOHHOM
CHCTEMOH, MOCJIe YCTAaHOBKH JpaiiBepa, Y — CKOPOCTh 0OMeHa nHpopMaluei;

- moxath kKomaHmy " update® " s 3arpy3ku HamOoliee CBEXEH M3 MMEIONTUXCS B
pabouem katanore Bepcuid. [Ipu HEOOXOUMOCTH MPOIIKMBKU CTAPO BEPCUU MOMKHO JTHOO
yIaIuTh HOBbIE (paiiiibl U3 pabodero karanaora, JUOO SBHO yKa3aThb BMecTo " * " ums
TpedbyeMoro (aitna. Ilocne ayreHTH(UKAMKM HABUTAallMOHHOTO TpPHEMHUKAa HAaYHETCs
MpolLiecC MepenporpaMMUPOBAHHUS, X0/ KOTOPOro 0TOOpakaeTcsi Ha 3KpaHe TOUKAMU;

BHUMAHMUE: HEOBXO/JIUMO JOXJIATBCA OKOHYAHUS IMTPOLECCA
IHNEPEINPOI'PAMMMUPOBAHUS. 3ANIPEINAETCSA BBIKJIIOYATDH ITUTAHUE
HABUTAIIMOHHOI'O IPUEMHHUKA'!

[Tpumeuanue - Ha ckopoctu oomena 115200 601 (ycTaHaBIHBAETCS MO YMOIYAHHUIO)
MpOoLECC TMEPENPOTPAMMUPOBAHUS 3aHUMAET MPUMEPHO 2-3 MHUHYTHI, HAa MEHBIIEH
CKOpPOCTH BpeMs MepenporpaMMHUpPOBAHMS MNPONOPLUOHAIBHO yBenuuuBaercs. Ha
HekoTopbix [IDBM mnporpamMma MoxeT He OTOOpa)kaTh WHIMKATOp Mporpecca U He
OTBEYaTh HAa CUCTEMHBIE 3alPOChl 10 OKOHYAHUsS Mpoliecca MepenporpaMMmupoBanus. B
ATOM Clly4yae, IPeXJEe YeM 3aKpblBaTh MPOrpaMMy WA BBIKJIKOYATh HABUTALIMOHHBIN
MIPUEMHHUK CJIEAYET BBDKIATh HE MEHEE MSITH MUHYT.

- 00513aTeJIbHO NMPOM3BECTH ANNAPATHBIN COPOC HABUTAIMOHHOIO IPUEMHUKA,
mogaB komaHay 'reset 0" WM BBIKIIOUYNTH/BKIIOYUTH ITMTAaHHE HABUTAIIMOHHOIO

npueMHuka. Ilocie copoca Oy 1yT yCTaHOBIEHBI HACTPOMKH MO YMOIYAHUIO;
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- npu nomouu kKomauzel "check" winm "connect" yOenuThCA B HaTUYMM CBSI3H C
HABUTAIMOHHBIM TPUEMHHUKOM. [Ipy HE0OXOIMMOCTH HACTPOUTH MPOTOKOJIBI OOMEHA U
BbIJIaBa€Mble COOOIIEHUSI B COOTBETCTBUM C MPHUJIAra€MbIM PYKOBOJICTBOM I0JIb30BATENS
navi_um(ru).pdf.

3.2.3 AyreHTu(uKaMd HABUTAIIMOHHOTO TPUEMHHKA 4YEpe3 pProxy-cepBep He
NOJJIEP>)KUBAETCS, TpeOyeTcst TMOo MpsMOe MOAKI0YEHUE ¢ peaidbHbiM [P-agpecom, mmubo
C HCHOJb30BaHMEM MeXaHu3Ma IMpeoOpa3oBanus I[P-agpeca ucTOYHMKA TpPaH3UTHBIX
MaKEeTOB SNAT (monpobHee CM. B CeTH Internet, 1o aapecy
http.//ru.wikipedia.org/wiki/NAT).

3.2.4  Jlomyckaercs mnoakimoueHue K cetn Internet uyepe3 cepBuc GPRS
OOJIBIIMHCTBA ONEPaTOPOB COTOBOM CBSI3M, HUKAKUX JOMOJHUTEIbHBIX CETEBBIX HACTPOEK
npu 3ToM He Tpedyercs. B ToM ciydae, eciu mporpaMmma havi.exe BbIIaeT COOOIIEHUE O
HEBO3MOYKHOCTH CBSI3aTbCSI C CEPBEPOM, IOJI30BATENSIM  OINEPALMOHHON CHCTEMBI
Windows MOXHO NPENPUHSTH CIEAYIOIIUE IIaru:

- 3aIlyCTUTh KOMaHJHbII uHTEepnpeTaTop (MeHto "[lyck" — "Boimonuute");

- BBecTH KomMaHy "cmd" u Haxxkath kHonky "OK";

- B IOSIBUBLIEMCA OKHE BBeCTU KoMaHy "telnet nav4u.irz.ru 80" u HaxaTh KJIaBUILLY
"Enter" , mpu 3TOM 3KpaH JOHKEH OYHUCTUTHCS,

- Beectu Komauay "GET /test" u Haxkars knasuiry "Enter".

[Tpumeuanne - Peructp HaOupaemblX CHMBOJIOB HMEET 3HAY€HHE, BBOJUMBIC
CUMBOJIBI TIPU ITOM Ha dKpaHe He oToOpaxkarorcs. Ilepen cumBosiom "/"  nomkeH OBITH
npo0en, a mocyie Hero — npooesa ObITh HE JOJIKHO.

- B OKHE TIOSIBUTCS COOOIICHUE:

test passed!
Connection to host lost.

- B cllydae, €clid MporpaMMa BBIIa€T COOOIEHHE O HEBO3MOKHOCTU MOJKIIOUECHUS
win orcyTcTByeT oTBeT Ha kKomaHay "GET /test" — oOpaTuTech K CBOEMY CHUCTEMHOMY
aJIMUHUCTPATODPY.

3.2.5 O6nosnenue 110 MHII-M3 Bo3MoxHO Tipon3BoauTh B coctaBe All. J{ist atoro

npu paspabotke All pexkoMeHayeTcss NPEeAyCMOTPETb BO3MOXHOCTh OpPraHU3ALMH
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«mpo3padyHoro» ka"ama Mexay IIOBM u npuemHukom. «lIpo3paunblit» KaHaml
moJipazyMeBaeT npuemM/nepeaady gaHHbeix yepes3 All Ha BeIOpaHHOI ckOpocTH oOMeHa 0e3
OTEPb.

3.2.6 B cuyuae, ecnu Bo3HMKIA omuOka npu oOHoBiaeHuu [IO wunm mporecc
IPOrpaMMUPOBaHKs ObUT TIpepBaH (HANPUMEP, BHIKIIOUYEHWEM TUTAHUS), U TMPUEMHUK
nociie coOpoca He Hadal (YHKIMOHUPOBATh IITATHO, TO IEPEBECTU €ro B PEKUM
IPOrpaMMUPOBAHUS MOYKHO C TOMOIIBIO MPOLEAYPHI, OMMCAaHHOM B 11.1.3.2.7.

3.2.7 Tlpm ycrapeBuieM ajbMaHaxe B cooTBeTcTBMM ¢ T1.1.3.1.5 3amycturth
ucnoyiHgembld (aitn navi.exe. IlpousBectn cOpoc anbMaHaxa, BBIMOJIHUB KOMaHIY
"reset 3f" 1 BbIIEPAXKTH IPUEMHUK B T€UE€HHE BpeMeHU He MeHee 15 munyT. [1pu momoriu

KoMaH 1bl ""connect" yOeAUThCS B HAUIMYUH CBSI3M C IPUEMHUKOM.
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4 Texymuii peMOHT

4.1 Texymuii peMOHT PUEMHUKA B YCIOBUAX SKCILTyaTalluH HE MPETyCMOTPEH.

4.2 OTka3zaBIIUKM NPUEMHUK CJIEAYET BEPHYTh HA NPEANPUATHE-U3TOTOBUTEND IS
ITOCJIEAYIOLIETO PEMOHTA.

4.3 Ha npueMHUK, TOJABEPrIIMICS PEMOHTY TMOTPEOUTEIEM U MOJIYYUBIIUI
MEXaHHYECKHUE MOBPEKICHUS, PUBEAIINE K BBIXOLY U3 CTPOSi, FapaHTUU MPOU3BOAUTENS
HE pPaCHpOCTPAHSIOTCS M PEMOHT OCYLIECTBISETCS 3a CYET HSKCILIyaTUPYIOLIEH

OpraHu3aIuu.

5 Xpanenue

5.1 [IpueMHUK JAOJKEH XPAHUTHCS B IITATHOW Tape B XPAHWIHUIIE C PETYITUPYESMbIMU
TeMmIeparypoi okpysxaromieii cpeanl oT mioc 5 °C mo mioc 35 °C U OTHOCUTEIBLHOU
BIIAXKHOCThIO Bo3ayxa A0 80 % mnpu temneparype mioc 25 °C B TEUYEHHE BCETO
rapaHTUiHOTO cpoka. Hannuure B BO3yxe mapoB arpeCCUBHBIX BEIIECTB HE JOMYCKAETCS.

5.2 Haznauennsii cpok xpanenusi MHII-M3 B 3aBOACKON yIakoBKE COCTaBIISIET HE

MeHee 2 JIeT.

6 TpancnoprupoBanue

6.1 TpancnoprupoBanne MHII-M3 npou3BOAST B IITATHOW YaKOBKE WJIM B COCTaBE
npubopa, B KOTOPOM IIpeIyCMaTpUBAETCs €ro HCHOJIb30BaHUE, IPU TEeMIlepaType
okpyxatomed cpeasl  or MuHyc S50 °C pmo mmoc 50 °C aBTOMOOWIIBHBIM,
JKEJIE3HOJOPOKHBIM, BO3JYIIHbIM MM BOJHBIM TPaHCHOPTOM ©O€3 OrpaHUYEHUs

CKOPOCTEM, paCCTOSIHUM, & TAK)KE BBICOTHI MOJIETA.
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IIpunoxenue A
(o0s3aTenBHOE)

Omnpenenenne napameTpoB HHPOPMAITMOHHOTO OOMEHa

M YCTaHOBOK IPH 3aKa3e

A.1 [TapameTpbl HHPOPMAITMOHHOTO 0OMEHA HaBUTAITMOHHOTO NpueMHuka MHII-M3

OTIPENICIIIOTCS COTJIacHO Tabuiie A.1 1 3amoJHIIOTCS MOTpeOUTEIEeM IIPH 3aKase.

Ta6numa A.1 - Onpenenenue napameTpoB HHHOPMALIMOHHOTO OOMEHa

[TapameTpbl HHPOPMALTMOHHOTO OOMEHA

UARTO0

UART1

Ckopoctb 06mena (6ut/c)”

1200

2400

4800

9600

19200

38400

57600

115200

HApyras

IIpoToxoJ oomena”

NMEA-0183

MNP-binary

RTCM 10402.3

Apyroii

Tuno! coodmenniit NMEA-0183 2

GxGGA

GxGSA

GxGSV

GxRMC

GxVTG

GxGLL

GxZDA

Hpyroe
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ITponomkenue Tadbauisl A. 1
[TapameTtpsl nHGOpMAITMOHHOTO OOMEHA UARTO UART1

Tunsi coodmenuii MNP-binary ?
3000
3001
3011
3002

CnenuajbHbIe coo0menust 2>

1) /lnsa kascooeo nopma oomena (UARTO u UARTI) evibupaemcs 00un u3 npeosiodNceHHbX NYHKMOS.

2) na kasicooeo npomoxoaa u nopma ooMeHa mo2ym 6bims 8b10panbl 1100ble COOOWEeHUsL U3 NPEOTIOHCEHHbIX
nynkmog. Crxopocmsv 8 Kanaie 0OMeHa O0NNCHA Obimb OOIbUE CYMMAPHO20 pasmepa COOOUeHUll, 3aKA3aHHbIX
nonvzosamenem. B ciayuae nepenonnenus 6vixo0Ho20 0yghepa npueMHUKa 803MONCEH NPONYCK HEKOMOPbIX

coobujenuil.
3) Cneyuanvhvie coobujenusi mocym Ovlme pazpabomarnsl no 3aKa3y NOmMpeoumers.

A.2 YcTaHOBKM MTPUEMHHKA 110 YMOJTYAHHUIO:

-UARTO - 9600 6ut/c, NMEA-0183 (GGA, GSA, GSV, RMC, PIRFV);

-UARTI1 - 115200 6ut/c, MNP-binary (3000, 3001, 3011, 3002).

A.3  Ormnpenenenue  yCTaHOBOK  HaBHUTalmoHHOro  npuemHnka  MHII-M3

IMPOU3BOAUTCA COTJIACHO T8.6JH/IHC A.2 u 3anoaHseTcA HOTp€6I/IT€JI€M IIpH 3aKa3c.
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Tabmuma A.2 - OnpenelieHHe YCTaHOBOK HaBUTallMOHHOTO mnpuemHuka MHII-M3

MIPU 33aKa3e
HauMeHoBaHHe YCTAHOBOK OGosnavenme | L0 YMOI- | [loakso-
YAHU IO BaTeJb
1 Eg:;;;ngaHHe nuddepeHInanTbHbIX USE DIFC i
2 CrnaxuBaHHe PEIICHUS SOL SMOOTH V
3 Paspemenne puisTpa Kanmmana SOL FILTER V
4 g:;;\qzlge;g?eg);izgpauua U3MEPEHUii 10 MEAS FILTER N
S 3amper AByXMEpHOI HaBUTAINH DISABLE 2D -
6 Paspemenne anroputMa RAIM PR RAIM v
7 Paspemienue ObicTporo «ropsiuero» crapta | FAST MSI
9 Bwi6op npusszku k Bpemenu [ JIOHACC GLO TIME -
10TIpuBsizka u3MepeHuii K METKE BPEMEHH SHIFT MEAS V
11 Paspemrenne SBAS ENABLE SBAS -
12 Paspernrenune moaenu noHochepsl SBAS SBAS IONOC -
e e ke |
14 Macka yriia BO3BBIIIIEHHUS elv_mask 5°
15 Cucrema koopauHat coord_sys WGS-84

HpI/IMC‘-IaHI/Ie — 3HaKoM «\/» OTMCYCHBI YCTAHOBKH I10 YMOJIYaHHIO.
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Ipuioxenue b
(pexomeHryemMoe)

CpenctBo otnagounoe [IBUS.687281.808

b.1 CpencrtBo o0TiagoyHOE TMpEAHA3HAYEHO ISl TMOJy4YeHHUs MOoTpeduTeneM
MpEACTaBICeHUsT O BO3MOXKHOCTAX mnpuemMHuka MHII-M3, ombita paboThl, a Takxke
BO3MOYKHO €ro HCIOJB30BaHHUE JUIsI MPOBENCHUS KOHTPOJsi paborocrnocoOHocTH. OHO
MpeACTaBisAeT cOOOM NeYaTHYIO IUIaTy C YCTAHOBJIEHHBIMU HAa HEW HABUTallMOHHBIM
npueMarkom ~ MHII-M3  [IBUA.468157.080, BUY-coegunutenem Ttuna SMA,
npeoOpazoBatenem wuHreppeiica UART — RS-232, npeobpaszoBareneM uHTepdeiica
UART-USB 1 KOMMYyTallTUOHHBIMU COECTUHUTEISIMHU.

B koMiuiekT moctaBku cpeactBa oTiagouHoro Bxoaut KMY IBUA.305651.123,
COCTOSIIIMN M3 JIUTUEBON OaTapeu i MUTAHUS 4YAaCOB pEaJbHOTO BpPEMEHH, KaOels
USB A — MINI-B 5P u Bunku «SMA» (73251-0151 Molex) mnst pacmailku OTBETHOU
yactu BU-kabens.

b.2 DnexkrponuraHue CpencTBa OTJIAJOYHOIO OCYLIECTBISIETCS 4Yepe3 MHTepdeic
USB wniM 0T BHEIIHEr0 HCTOYHHUKA OCTOSIHHOTO HAIPSDKEHUS OT IuTroc 4,5 1o moc 6 B.

b.3 Jlns moakirodeHust cpenctsa otinagouHoro k [I9BM uepes untepdeiic RS-232
HEOOXOMMO HCIOJNb30BaTh HyJdb-MoAeMHbIl kabens DBOF-DBOF. Jlna paGotbl
JIOCTATOYHO COEJMHEHUS B KaOeiae KOHTAKTOB 2 — 3,3 — 2 u 5 — 5, ocTajibHbIE KOHTAKTHI
HE UCIIOJb3YIOTCH.

b.4 TaGaputHbIil uyepTeX CpenCcTBa OTIAJOYHOTO TPEJACTaBICH HAa pUCyHKEe b.1,
cXema JIeKTpUYecKas MpUHUUINAIbHAs — Ha pucyHke b.2.

Onuvcanne Ha3HAYCHMS] COCIMHUTENICH M MepekiIroyaTesel CpeacTBa OTJIaJI0YHOTO

npenacrasiieHo B Tadiune b.1, nepedenp 3nemenToB — B Tabnuue b.2.
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Tabmumna b.1 - Haznauenue coeqHUTENEH U IEpeKIIIOdaTeei

Coenunurens/
Haznauenue
NEePEeKIT0YaTENb

X1 Pozerka USB/M-1J DIVERSE - nuranue u nuaopmManuoHHbIN
obmen o USB—unTepdeticy

X2 Hepxatens nutueBoit 6atapen CR2032 ajist nuTanus yacoB
peanpHOrO Bpemenu npueMunka MHII-M3

X3 KOHTpOIBHBIN BBIXOJ CUTHAJIA CEKYHIHOW METKH BPEMEHU

X4 Brikmouenue npeodpazoBarenss UART — RS-232 ycranoBkoi
MEPEMBIYKHA HAa KOHTAKTHI | ¥ 2 COEMHUTENS

X5 [ToaxnroueHne HaNpsHKEHUS MUTAHKUST aKTUBHOM aHTEHHBI OT
BHEILHETO HCTOYHHKA
Br100op HanpsKeHUsl TUTaHUS! aKTUBHOW aHTEHHBI:

X6 - YCTaHOBKOM ITEPEMBIYKH Ha KOHTAKThI 1 1 2 — mumoc 3,3 B ot

BHYTPEHHETO UCTOYHUKA TUTAHUS;
- YCTAaHOBKOM MEPEMBIYKHA HA KOHTAKThI 2 U 3 — OT COEAUHUTENS X5
X7, X8 Konrtponshubie Beixonsl UART 0 u UART 1 LVTTL — ypoBhs

X9 [ToaknroyeHne BHEUTHETO MUTAHUS B CIy4ae, €CJIM HET MUTaHus
yepes cCoeAMHUTENb X 1
“COM 0” u “COM 17 — nBa coenuHUTEIS 1)1l TOAKIIOYEHUS K

X10, X11 .
[19BM nyJb-moaeMHbIM KabeneM 1o uarepdeiicy RS-232
XW1 BU-—coemqnaurens tuna « SMA» i noakiroueHusa AYY

Sl AnmapaTHselii cOpoc MpUEMHUKA
Br16op unrepdeiica qist UARTO u UART:
- ON — curnanel c UARTO/UART]1 noctynarot Ha
npeodpazoarenr UART — RS-232;

S2.1,S2.2 - OFF — curnansl ¢ UARTO/UART1 nocrynator Ha

npeobpazoBaren UART — USB.
Bo16op unTepdeiica MBANIMPYETCS COOTBETCTBYIOIIMM
CBETOUOJOM.
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Tabnuua b.2 — [lepeyeHs 351eMEHTOB CpeACTBa OTIAAA0YHOIO

o6 OSII;I;);'GHH . HanMeHoBaHue Ko | ITpumeyanue
Al IIpnemunk HaBurannonusii MHIT-M3 1
[IB11.468157.080
BQl1 Pe3onatop AS-6.000-22 Raltron 1
Konaencaropsl
C1 GRM188R71H103KAO01 Murata| 1
C2,C3 GRM1885C1H270JA01 Murata| 2
C4 GRMI188R71C105KA12 Murata| 1
C5...C10 | GRMI88R71IH104KA93 Murata| 6
Cl1 GRM188R71H333KA61 Murata| 1
C12 GRM188R71H104KA93 Murata| 1
C13 GRM188R71C105KA12 Murata| 1
Cl4 TAJ A 106 K010 RNJ AVX 1
Cl15 GRMI188R71H104KA93 Murata | 1
Mukpocxembl
Dl FT2232D FIDI | 1
D2, D3 74HC241PW NXP| 2
D4 ADMI1385ARS AD| 1
DAl ADP3338AKCZ-3.3 AD| 1
Pesuctopsl
R1,R2 RC0603 JR*-* 27RL Yageo | 2
R3 RC0603 JR*-* 1K5L Yageo 1
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[Tponomxkenue Tadauibl b.2
o 60311_{12(1)‘3{.6HI/I€ HaumenoBanue Koun| Ilpumeuanue
R4...R7 RC0603 JR*-* 300RL Yageo | 4
R8 RC0603 JR*-* 470RL Yageo | 1
R9...R12 | RC0603 JR*-* 680RL Yageo | 4
R13...R15 |RC0603 JR*-* 20KL Yageo | 3
S1 [Tepexmouarens B3F-1060 Omron 1
S2 ITepexirouarens 1571983-1 Tyco 1
VDI, VD2 | Cseroguon KPTB-1612SYKCGKC KingBright | 2
VD3...VD6 | Unauxatop KPHHS-1005CGCK Kingbright | 4
X1 Pozerka MUSB-05-S-B-SM-A Samtec 1
X2 Hepxatens 103 Keystone 1
X3, X4 Bunka TSW-102-08-G-S Samtec 2
X5 Knemma 301-021-12 Karson 1
X6...X8 Bunka TSW-103-08-G-S Samtec 3
X9 Bunka TSW-104-08-G-S Samtec 1
X10, X11 | Bunka 1734352-1 Tyco 2
XW1 Pozerka 73100-0115 Molex 1
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Ipunoxenue B
(cpaBo4HOE)

Xapakrepuctuku curmasios LVTTL

B.1 Paboume snexktpuyeckue xapakrtepuctuku curHaioB LVTTL mnpuseneHsr B

tabiuie B.1.
Tabauua B.1 - Pabouue 35ieKTpUYECKHE XapaKTePUCTUKU
HanmenoBanue 3HaueHUE

BxogHoe HanpsiKeHHEe BRICOKOTO YpoBHs, B ot 2,0 1o +3.,6
BxonHoe HanpsikeHue HU3K0ro ypoBHs, B ot munyc 0,3 no +0,6
BrixogHoe  HampsiKE€HHE ~ BBICOKOTO  YPOBHSL  IIpHU 75
BBIXOJIHOM TOKe 110 6 MA, B, He McHee ’
BrixogHoe HampsiKeHHWE HU3KOTO YPOBHS IMPU BXOJHOM 0.4

)

TokKe 10 6 MA, B, He Ooitee

B.2 IIpenenbHble anexkTpuyeckue xapakrepuctuku curtanoB LVTTL npuseneHs! B

tabmure B.2.
Ta6mmia B.2 - IlpenenbHble 2JIEKTPUUECKUE XapaKTEPUCTHKU
HanmeHoBaHue 3HaueHue
BxonHoe nanpsixenue, B oT MmuHyc 0,5 no +3,8
Bx0aHOI/BBIXOTHON TOK, MA 10
Emxocth Harpy3ku, n® 200
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Hpuiaoxenue I'
(pexomeHIyemMoe)
PexoMeHnaanuu no MOHTaXXy U JIEMOHTAXy IIPUEMHHUKA

I'.1 PexoMeHIalUM 110 MOHTAXKY

I'.1.1 Montax MHII-M3 B AIl pekomeHayeTcsi MPOU3BOJIUTh B COOTBETCTBHUH C
OCT92-1042-98.

I'.1.2 IIpu yctanoBke MHII-M3 B AIl HE0OX0AUMO TOYHO COBMEIIATh KOHTAKTHbBIC
mwromanku MHIT-M3 u koHTakTHBIE TUTOmaaku All.

1.3 TIpu montaxkxe MHII-M3 B AIl mpenBaputrenbHO HEOOXOIUMO 3aKpEIUTH
MaNKOM JBE KpaHUE KOHTAKTHBIC TUIOIIAAKH IO OJHOW U3 JUArOHAJICH.

['.1.4 Montaxx MHII-M3 pexomMeHIyeTCs BECTH NPUNOSIMU C HU3KOM TEMIIEPATypPO
miaBienus (npunon tuna ITOC61 I'OCT21930-76 u IO 52 TY48-0220-40-90) c
COOJIIOICHUEM CIISTYIOIINX YCIIOBHIA:

- TeMIIepaTypa CTepXHsI NasyibHUKa He Bbiiie 260 Oc;

- BpeMms naiiku He 6onee 4 c;

- MOIIHOCTH NasuIbHHUKA He 0ojee 25 Br;

npuMeHsieMblil ¢uroc — cnupto-kanudonabubiii mo OCT 410.033.200.

I'.1.5 B mponecce MOHTa)ka HE JOMYCKaeTCs KacaHHWE MasuIbHUKOM KOMITIOHEHTOB
MHII-M3.

I'.2 PexoMeHIalUH 110 JEMOHTAXKY

I'.2.1 Tlpu nemoHTake MpUEeMHHUKA HEOOXOIUMO MPUHATH MEPHI 10 MPEIOTBPAIICHUIO
neperpeBa KOMIOHEHTOB, PACTIONIOKEHHBIX BOJIM3HU MassHbIX coeauHenniit MHIT-M3.

['.2.2 Ilpu gemMoHTa)ke MpUEMHUKA HEOOXOUMO 00ECIEYUTh OJJHOBPEMEHHBIN HarpeB
nasHbix coeguHenuit MHIIT-M3 Bo u30exxanue oTpbiBa KOHTAKTHBIX IUIOIIAJIOK.

2.3 [lpu nemoHTaxke MPUEMHHKA PEKOMEHIYETCS O0eCIeYUTh OOIIUI MOJ0TpEB
MHII-M3 B AIl. JleMOHTaX MNpPOW3BOAUTH C MOMOIIBID TEPMOINMUHIIETA C MIUPOKUMHU
ryOKkaMu U3 COCTaBa UMIIOPTHBIX PEMOHTHBIX MasIbHBIX CTAHIMHN (Hampumep, NasyibHas
cranuus MBT-250 ¢upmer PACE) unm apyruM HHCTPYMEHTOM, OOECHEUMBAIOIIUM
BBHITIOJIHEHUE TpeboBanmii [7.2.2.

I'.3 IIpu pabore ¢ MHII-M3 co6monaTe TpeOboBaHUs IO 3alIUTE OT CTATHYECKOIO
anekTpudecta mo OCT92-1615-2013.
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BUBJINOI'PAO®UA

1] UK I''TOHACC (penakius 5.0)
2] ICD IS-GPS-200 (rev. D)
3] RTCA DO-229D

|
[
[
[4] RTCM 10402.3 RECOMMENDED STANDARDS FOR DIFFERENTIAL GNSS
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