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BBeneHue
PykoBoaOCTBO MO TexXHMYECKOM 3KcnnyaTaumm (pyKoBOACTBO) MpedHasHayeHo Ans
O3HaKOMMEHNS  MHKEHEpHO-TeXHNYeckoro nepcoHana ¢ BECMIATOOPMEHHOWM
MHEPLUMANBHOW HABUITALJMOHHOWM CUCTEMOW (BMHC).

K obcnyxumsaHuio wusgenmsa BUHC pormkeH pgonyckatbCs  UMHXEHEPHO-TEXHUYECKUI

nepcoHan, u3y4mBLUMA HacTosILee PYKOBOACTBO No akcnnyaTtauum MPOL.402311.109 P3.
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1. HasHavyeHue nspenus

BecnnatgopmeHHas NHepunanbHas HaBUraLUMOHHas cucrtema GL-SVG022
(manee cuctema), NnpegHasHaveHa ansi onpeaeneHns 1 Bbigayy napameTpoB OpueHTaumm
M HaBuUraumm C BO3MOXHOCTbIO MNPUMEHEHUA [aHHbIX CMYTHUKOBbLIX HaBUrauMOHHbIX
cuctem GPS/TTIOHACC n ogomeTpuyeckoro gaTymka nponaeHHoro nyTn Ans nogsBuKHbIX

NN HENOABWXXHbIX 00BHEKTOB npu cneayrwmx yecnoBudax aKkcrijtyatauumn.

* paboyas TemnepaTypa okpyxawuwen cpeapl oT +55 C go muHyc 40 C,
* npegenbHble TeMmnepaTypbl XpaHeHus ot +85 C go munyc 50 C,

* OTHOCWUTEerbHasi BNaXXHOCTb Bo3ayxa oT 5 o 98,

* aTtmocdepHoe aasneHue ot 450 go 850 Mm.pT.CT,

e amanasoH gonrotbl +180°,

* OmanasoH WupoTbl £89°,

Aana BapuaHTta nsgenua GL-SVG022

* [manasoH yrnosbix ckopocTen +300 °/c.
* [ManasoH yCKOpeHuu, =5 g.
ana BapmaHTta nsgenua GL-SVG022W

* AnanasoH YCKOPEeHWWn ONnA NpoaosibHOW U BepTUKanbHOW ocu Ao +18g.

* [manasoH yrrosbix ckopocTten +400 °/c
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2. TexHNn4YecKne xapakTepucTuku

TexHn4ecKkne xapakTepucTUKL U3nennsa npmeeaeHsl B Tabnuue 1.

Tabnuua 1: TexHn4eckne xapakTepucTmKm

HanmeHoBaHue 3HaueHue
OnekTponuTaHne oT BOPTCETN NEPBUYHOIO HAMPSHKEHUS MOCTOSIHHOIO TOKa oT 8 710 32
HanpshkeHnewm, B
Bpems yHKUMOHANbHOM rOTOBHOCTU K paboTe C MOMEHTa nogayn nutaHus, cek , He 1
Oonee
Avnana3soH yrna kypca, ° 0-360
[vnana3soH yrna kpeHa, ° +180
[wnanasoH yrna taHraxa, ° 190
CpepnHekBagpaTnyeckas NorpeLHocTb yrna Kpexa, °, He bonee * 0,5
CpepHekBagpaTtmyeckas NorpeLHoCTb yria TaHraxa, °, He 6onee * 0,5
CpefHekBagpaTtumyeckas NorpeLlHOCTb XpaHeHns yrna Kypca, rpag 3a yac, He 6onee * 50
CpeaHekBagpaTnyeckasi NorpeLlHoCTb CYUCIIEHNSI KOOPAMHAT C KOppeKunen oT
opgomeTpa (B TedeHnn 10 MUHYT nocne notepu gaHHblx ot CHC), % oT nporageHHoro 5
nyTn, He Gonee
MoTpebnsemas MoWHOCTb B pabounx pexumax, BT, He 6onee 1
Macca, kr, He bonee 0,1

* - noepewHocmu rpueedeHsbI Or1s1 Ouarna3oHa yari08 maHaaxa *70°.
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3. CoctaB usgenus

CocraB usgenusa bBUHC npuBegeH B Tabnuue 2.

Tabnuuya 2: CocTtaB usgenus

Ob6o03HauyeHue HanmeHoBaHue KonuuecTtBO
nsgenvs nsgenus
BUNHC SVG-02/2 rPOL.402311.109

MoHTaxHbI Habop

PykoBOoACTBO No aKcnnyaTauum rerag.402311.109 PO
OTuKeTKa rePaoy.402311.109 1c

—_— | - -
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4. YcTponcTBO M paboTa

4.1. MpuHUMN paboTbl

PaboTy npnbopa yCnoBHO MOXHO pa3fesniTb Ha 2 OCHOBHbIX pexuma:

A) HavanbHasa BbICTaBKa, BO BpeMsi KOTOPOMW ONpeaensieTcsi HadanbHas opueHTauus
npnbopa OTHOCUTENBHO NSTIOCKOCTU FOPU30OHTa M 3a4aETCs HayasrbHbIA Yron opueHTaumm B

asmmyTe.

B) Pexum «HaBuraumsi», BO BpeMsi KOTOPOro YrroBble MepeMeLLeHns, U3MepPEHHbIE C
MOMOLLbIO AAaTYMKOB YINIOBOW CKOPOCTM, CYMMUPYKOTCS U TakuM obpa3oM coxpaHsieTcst

VIHCbOpMaLI,I/IFI (0] TeKyLLl,eVI opuneHTauunn npl/l6opa OTHOCUTENBHO Ha4asribHOM TOYKMW.

YCKOpeHUsi, N3MEPEHHbIE C MOMOLLLIO aKCenepoMeTPOB WHTErpUpYHTCS, YTO MO3BOMSET
Nony4nTb CKOpPOCTU oObekTa. [IByKpaTHOE WHTErpUpOBaHME YCKOPEHWUIA MO3BONSIET

nony4nTb NepemMelleHne 00beKkTa OTHOCUTENBbHO Ha4YanbHOWM 3a4aHHOM TOYKN.

na orpaHun4yeHunA owmnboK, yBeInnymnBarOLLnNXCA MNMpn UHTErpnpoBaHUN r|p|/|6op nMeet

BO3MOXHOCTb KOPPEKTUPOBATLCH OT CrieayHLLUMX NCTOYHUKOB:
- CHC,

- AaTyMKa NPOMAEHHOro NyTw,

- JaTyvKa BbICOThI,

- MPU3HaKa «OTCYTCTBME NNHENHBLIX CKOPOCTENY,

- MPU3HaKa «OTCYTCTBME YITOBbIX CKOPOCTEMN»

4.2. OnucaHue KoppeKum npmoopa oT BHELWHUX UCTOYHMKOB
BCTpoeHHaﬂ KOppeKUunda no3BOJIdEeT KOppeKTunpoBaTb YIrIibl OpUEeHTauunn, CKOPOCTH,

KoopauHaTbl, apendbl Y3.

Mpnbop pa3 B cekyHOy NpoBepsieT HanuuMe BHewHen nHdopmaumn. [anee BHeLWHANA
WHopMaumna noctynaer B NPOrpaMMHbIN - ynpaBngawowmn  6nok.  [porpammHbIn
ynpasnsawowmin  6nok nposepsieT BHELUHIO WH(OPMaUmMi0 Ha COOTBETCTBME C

NPOrHO3HbIMU 3HAYEHNAMU U Bbl6l/lpaeT MCTOYHUK KOppPEeKUnN.

NCTOYHMKN KOppeKUmU:
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- KoopauHaTbl u ckopocTtn ot CHC;
- NPOMAEHHOE PacCTOAHMUE UM CKOPOCTb OT OOOMETPA;
- BbICOTa OT KOMMSEKCa;
- KoopauHaThl OT onepaTopa;
- NO HYNEBOW NMMHENHOW CKOPOCTK NO aBTOMaTUYECKOMY npuaHaky «OcTaHoBKay;

- Mo Hyne|30|7| yFﬂOBOVI CKOpPOCTM TMNO aBTOMAaTU4eCKOMY T[PU3HaKy «OcTaHoBKa»

(HeobxoouMo OTKMOYaTL NPU YCTAHOBKE Ha cTabununsatopbl);
- NO HYNIEBOM JIMHENHOW CKOPOCTU MO KOMaH4e OT onepaTopa;

- N0 HYNeBOM YrNOBOW CKOPOCTU NO KOMaHA4e OT onepaTopa;

4.2.1. Ocob6eHHOCTU KOoppeKumn ot CHC

Mpubop onpenensieT KypCoBOW yron Mpu HanMuun OBWXEHUS U OOCTOBEPHbIX AaHHbIX OT
CHC. [Onsa BbicTaBkM no Kypcy 06bekT gormkeH npoexatb okosio 300 M CO CKOPOCTbIO
bonbwe 2 wm/c. Bo Bpems onpegeneHns KypcoBoro yrna npubop MOXeT WUMETb
NOBbILLEHHbIE OLIMOKN, 3aBUCALLME OT BENUYMHbI MEePBOHAYaNbHOM KypCOBOW OLUMOKM.

Mocne onpeaeneHns KypcoBoro yrna B cTaTyce B3BOAUTCS COOTBETCTBYHOLLMUIA BUT.

4.3. Bsammopgencreme ¢ npnoéopom

NHdbopmaumsa B ungposomM Buae nepenaétcsa no nocnegoBaTenbHOMY MHTEpdency Tuna
RS-232C. Yactota oOmeHa no ymonyaHuio coctaBnset 460800 6og (mMoxeT
KOHUrypupoBaTbCA  nonb3oBaTeneM), B  COOTBETCTBMM C  TpeboBaHusMKM K
nHdopmauymnoHHomy obmeHy (MpunoxeHue A). Yactota OBGHOBNEHMS HaBUraLMOHHbLIX

peweHun coctasndet 500 Mu.

4.4. Cxema nogknoyeHus npubopa
CurHanbHbIn kabenb Ans nogknoyeHns K npubopy AomkeH ObiTb W3roTOBMEH B
cootBeTcTBUM co cxemon [PALL.402311.10935.
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5. MapkupoBka

Kaxkabii 6110k M3genvst 0OMMKEH MMETb CneayoLLyo MapKUPOBKY:

* 00o03HavyeHue 6noka;
* HOMep, NPUCBOEHHbIV BrOKY NPy U3roTOBMEHUN

MapkumpoBka 6roka BbINOSHAETCS B 3aBOACKOM 3HaKe, NMPUKPEnieHHOM K Kopnycy 6rnoka.
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6. Acnonb3oBaHue usaenus

6.1. Mepbl 6e3onacHocTuU
K pabote c wusgenuem [OMNycKaeTcs WHXEHEePHO-TEXHMYECKUA MnepcoHan, M3y4vBLINK

npasuna paboTbl C HWUM B COOTBETCTBUM C PYKOBOACTBOM MO IKChnyaraumu
rPALI.402311.109 P3.

6.2. OpneHTMpOBaAHUE, NOArOTOBKA K paboTe, BHELLHUN
OCMOTpP U3fenus, nepevyeHb BO3MOXHbIX HEMCNPABHOCTEN

MogrotoBuTs 1 pacnadaTtb CUrHanbHbIn Kabenb Ha OTBETHYIO 4aCTb pa3bemMa B

COOTBETCTBUM CO CXEMOW NOAKIOYEHUsI Npubopa.

CucTeMa ocelt cBsi3aHHasi C KOPrycom npubopa n3obpaxkeHa Ha pucyHke 1.

Pucj/HOK 1. HanpaeneHue ocel npubopa

Ana ycraHoBkn BUHC cnegyet BbiOMpaTb MecTo TakMm oOpasom, 4To Obl BO Bpems
akcnnyatauun nonoxeHne BUHC He mM3MeHANocb OTHOCUTENBHO CUCTEMbI KOOpAMHAT
TPaHCMNOPTHOro cpeacTtea (NpPUbop AOMKeEH ObITb KECTKO CBSA3aH C Ky30BOM, UM HECYLLEN
paMoh nNpu peleHuuM 3ajadv  Hasurauuu) unv  nnatopMbl  PacnosioXeHHOW Ha
COOTBETCTBYIOLLEN OCK cTabunmsauumn (Mpy UCNofb30BaHUM B COCTaBe CTabunmsatopos).
Heobxogumo ncknountb yctaHoBky BUHC Ha anemeHTax, HenocpeacTBEHHO CBA3aHHbIX C

CMNOBOW YCTAHOBKOW (MeCTa NoBbILLEHHOW BUBpaumm).

Cne,qyﬁTe MHCTPYKUUN Ha PUCYHKE 2 ans KpenneHmna n3genma n CUurHaJibHoro kabens.
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3nemeHTbl KpenaeHua BUHC ) 1. 3akpenute BMHC K Kopnycy o6bekTa c NomMoLLbIo CTOEK
U NAaTbl BHELHEN WHHbI ﬁ 2, CoegMHUTe NAaTy pa3bema BHELUHeW WHHbI € KOHTaKTamu BMHC
3. 3aKpenuTe NAaTy BHELHEeH WHHbI BUHTAMM K CTOMKaM Kpern/ieHus

PucyHok 2: KpenneHue npubopa

6.3. KoHTponb paboTocnocobHoOCTH

MogaTb NUTaHWe Ha nsgenve.
BkrnitovatoT MK 1 3anyckatoT nporpammy «VerticalGyro».

Mpnbop OormkeH BbidaBaTb M MPUHMMAaTb MHAOPMALMIO B COOTBETCTBUN C OOKYMEHTOM

«lMpoTtokon nHpopmaumoHHoro obmeHa BHC. OcHoBHOM KaHany.

Ha 3KpaHe MOHNTOPAa KOHTPOJTNPYIOT NoABIIEHNE OKHa B COOTBETCTBUN C PUCYHKOM 3.
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0 fical Gyro (Build 1001) ==
®aiin actpoex  R3-232  3axsat Mapamerper  OxHa emimogarpadmkoe  Momows
(DS @] 7 [0 @ mma| W

“MM

S R

[V] Nposepare KoHTEOALHED Cyrny

PucyHok 3

B okHe «NavyData" otpaxaeTcsa cocTosiHne nsgenvsi B COOTBETCTBUM C PUCYHKOM 4:
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e

#, <MavyData>

.--- ESEEER™X")

Tabnuua rpynnel NapaMeTpos

NE |MMF| napaveTpa |Texkywee 3Ha‘-IEI-|Eﬂl-1Hl-1LI.bI |CDX|:IE40T5|:IE4UK.HD BLIB0AA |F|:uau:|:u-1|< |LI,E=ET |GIIIED.HEHL-1E |
1 State - - - - - - -

= = < - - - - - -

3 Ay 1] = = 2 = - -

% Az a - = = 2 5 5

5 Wx pan/cex - = - . = =

5 Wy pap/cex - - 5 i - -

7wz pan/cek - = 2 - - -

a8 Roll degree - - - - - -

9 Course degree - - - - - -

10 | Pitch degree - - - - - -

11 Latitude rad - - - - - -

12  |Longitude rad - - - - - -

13 | Reserve - - = = = = =

[¥] OTofpamaTe sHaYeHUA vz dalina saxsaTa ‘ﬁ] FaKphITE

PucyHok 4

- B ctpoykax "Roll, Pitch» oTobpaxatTca AeNCTBUTENbHbIE 3HAYEHUSI YINIOB KpeHa W

TaHraxa, cpasy nocrie nogadn nMTaHuA.

- B cTpoke "state" — otobparkaeTcs Ko cocTosiHMSA Npubopa B COOTBETCTBMM Tabnuuen 3.

Tabnuua 3: Cnoeo coctosiHme npmnbopa

CnoBo cocTosiHUA

But 0 HewncnpasHoctb NHC:
1 - MHC HeuncnpasHa; 0 - IHC ucnpaBHa
But 1 HeuncnpasHoctb CHC:
1 - CHC HewucnipasHa; 0 - CHC ncnpasHa.
But 2 HewncnpaBHocTb MmarHuTHbIA komnac (MK):
1 - MK HeuncnpaBeH; 0 - MK ncnpaBeH.
But 3 HeuncnpasHocTb 6apoBbicoTomepa (BB):
1 - BB HeuncnpaseH; 0 - BB ncnpaseH.
but 4 Mpn3Hak 4OCTOBEPHLIX HABUTALUMOHHBIX AaHHbIX CHC:
1 - AaHHble gocToBepHbl; 0 — AaHHbIE He 4OCTOBEPHbI
But 5 lMpun3Hak 4OCTOBEPHbIX AaHHbIX OT AaTymka Bo3gyLHon ckopocTu (OBC)
1 — BC HeuncnpaseH; 0 — BC ncnpaseH.
Bbut 6 Mpun3Hak — «aBmXKeHne obbekTay (onpeaenseTcs anropuTMoM):
1 — HenogBwXHOe ocHoBaHue; 0 — ABVKEHWME.
but7 MpusHak “OTcyTCTBUE NMUHENHBIX CKOPOCTEN” OT oneparopa:
1 — nony4eH npusHak ; 0 — He nony4YeH NpusHak
but 8 Koppekuus ot CHC:

1 — BbINonHsieTcs; 0 — He BbINOMNHAETCS.
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But 9 BbicTaBka no wwuporte:
1 - BbinonHsetcd; 0 — He BbINONIHAETCS
but 10 Koppekuusa no n3secTHoOMy Kypcy 1 LUMpOTeE:
1 - BbinonHseTcd; 0 — He BbINOJTHAETCS
But 11 OnpegeneHune KypcoBoro yrina no gaHHeim CHC:

1 - 3aBepeHo; 0 — He 3aBepLUEHO

but 12 MpusHak “OTcyTCTBME YIINOBLIX CKOPOCTEW” OT onepartopa:
1 — nony4eH npusHak ; 0 — He Nony4YeH NPU3HaK.

But 13 MpusHak “guckpeTHbIn curHan ZUPT”:
1 — akTnMBMpoBaH ; 0 — He aKTMBMPOBaH

but 14 Pe3epB

but 15 [[OTOBHOCTb MU3genus:

1 - rotoBO; 0 — HE roToBO

Butbl 16-19 Peseps

But 20 Koppekuus ot ogomeTpa:
1 — BblnonHaeTcs; 0 — He BbINOMHAETCS.
but 21 KoppeKkuusa oT gatyunka BbICOThI:
1 — BbInonHgeTcs; 0 — He BbINOMHAETCS.
but 22 Koppekuus oT koopamMHaT nosnib3osaTens:
1 — BblnonHaeTcs; 0 — He BbINOMNHAETCS.
but 23 Pe3epB
but 24 Koppekuus oT nHepumansHoro ogomeTpa:
1 — BblinonHgaeTcs; 0 — He BbINOMHAETCS.
but 25 KoppeKkuns no HynesbIM FIMHENHLIM CKOPOCTAM NpW aKTUBHOM MNpU3Hake
«OcTaHoBKa»:
1 — BblinonHgaeTcs; 0 — He BbINOMHAETCS.
but 26 Koppekuus no yrny Kypca:
1 — BbINoNHsAeTCS; 0 — HE BbINOMHAETCS.
but 27 KoppeKunsa no HynesbIM YriioBbIM CKOPOCTAM MPU akTUBHOM MpU3Hake
«OcTaHoBKa»:

1-— BbIMOJIHAETCA, 0 — He BbINONHAETCA.
Mocne BknwoyeHuss nutaHmss BUHC aBTtomatMyeckm ropusoHTUpyeTCs Mo  HyneBbIM

NUHENHBLIM CKOPOCTAM WNn no koopamHatam ot CHC / ogomeTtpa npu ycnosuu ux

NOoAKJTIO4YEHUA.

Mpn otcytctBum CHC nomnb3oBaTenb [OMKEH CaMOCTOATENbHO CKOPPEKTMPOBaTb
nokasaHusi KoopAuHaT U Kypca, 3anyCTMB «YCKOPEHHYI BbICTABKY MO LUMPOTE M KypCy»
(cMm. «BBog paHHbIX Ans ynpaBneHust  pexumamu  pabotbl  45h»  npoTtokona

MHOPMaLMOHHOIo 0OMeHa).

[na 3anycka BbICTaBKM C MNOMOLLLID TEXHOMOrMYECKOro nynbTa: BO  BKMagke
"KoHdpurypatop" BBECTU UCTUHHbIE 3HAYEHUS LWNPOTbI, JOSTOTbI, BbICOTHI U KO KOMaHAbl

puc 5.
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3HayeHne WnpoTbl U OONroThbl 3adaHHble B paguaHax, B NynbT HeobxoauMmMo BBECTU B
LUenoyncrieHHomMm Buae, Ans 9TOro0 UCXoAHoe [ApobHOe 3HadYeHWe YMHOXaeTca Ha
100 000 000, nonyyeHHoe 3Ha4YeHMEe LLIMPOTLI BBOAMTCA B cTpoke «Latitudey», nonyyeHHoe

3Ha4yeHne JOoNroTbl BBOAUTCH B CTPOKe «Longitudey.

3HayeHune BbICOTbl BBECTM B MeTpax yMHoxeHHoe Ha 100 000 .
3HayeHune Kypca BBECTM B rpagycax yMHoxeHHoe Ha 100 000 .
«Kog npuymHbl» BBECTU paBHbIM 5.

Mocne BBOAA LIENOYUCIIEHHbIX 3HAYEHMI HAXMMaloT KHoMKy «OTnpaBuTb». KOHTponupytoT

npuem AaHHbIX NpMbopom.

Mann HacTpoer, RS-232  3axeaT [MapaMeTpel OKHAE BelB0AE rpadkikoe  MNoMOWE
Ol e ]
Maparerpel | FORPUrYRATOR | BuayansHel koHTpons | TekcToEee coofwenKa | OTnagka
Kataanaa: | EnterOrngD ata ™ Koa Jaranoeka: |49 Hnuna: |20
M2 MapateTp JHaueHME IHaueHUe I'II:I-':IMI:IJ En.usrepeHua | P oprdar
1 Lattudz TOTZ2000 10120903 ad In32s
2 Longitude =) L WeTNy rad Ink32s
. 3
il 3 Height 1] ] m Int32s
4 Courze 1] ] rad Ink32s
A K.on npe4MHE! Havs 4 1 - [nt3z=
I
< 3]
R5-232 Rx:0 RxError:0 Tx:0 3axeaT: Bekn. METoqHME AanHER:: TpHHKMMaeMele Hepes R5-2
MNpoBEpATE KOHTPOABHYKD CYbdbdy
PucyHok 5

MNMepeyeHb BO3MOXHbIX HEUCMNPABHOCTEN, BO3HMKLLMX B NpoLiecce NoaroToBKK K paboTe, nx

npyvymnHa n cnocob ycTpaHeHus, npuBeaeHbl B Tabnumue 4.

Tabnuua 4: NepeyeHb BO3MOXHbIX HEUCNPABHOCTEN
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HeucnpaBHoOCTb

an‘-IVIHa HencnpaBHOCTU

Cnoco6 ycTpaHeHus

HeT curHanos ¢ npubopa

OTcyTCTBYET HanpspkeHue
nutaHusa 27B Ha BxogHOM
pasbeMe brnoka obpaboTkm
curHanos

lNpoBepuTb Hann4ne
HanpskeHna nutaHna 278
npubopa.

Het cBsasu c MK

He noaknitoveH kabenb k MK

[MpoBepuTb coeamHeHne
BUHC c MK

B cTtpoke «state» aktuBmpoBaH
npusHak «HencnpasBHOCTbY.

Cwm. owmnbkm npnbopa, KoTopble
MOTTIM NPUBECTM K

3anpocuTb 1 3anucaTtb
owmnbku npubopa. OTnpaBuTb

3anuMcaHHble OLNBKK
narotosutento. 3atem Bkn /
BbIk Npmbop. Jkcnnyataums
paspeLlleHa, ecnun NpusHak
«HecnpaBHOCTb» NOBTOPHO
He aKTuBMpoBarcs.

«HeuncnpasHocTu» n. 6.15

MNMocne KoHTpons paboTocnocoGHOCTM M3Oenus no n. 6.3 HacTOSLIEero pykoBoACTBa Mpu

NONOXUTENbHbIX pe3yJibTaTaxX KOHTPOJ1A |'|p|/|6op roToB K pa60Te.

6.4. NMNoaknioyeHne gaTumka npouageHHoro nytu (AMM)
[onyckaetca nogknioyaTb AaTyvMk MPOMAEHHOro nyTM (MM CKOPOCTW) C aMnnuTyaown

BbIXOAHbIX curHanos ot 9 oo 24 B.

Mo ymonuyaHuio 3agaH koadpdpuumeHT nepecyéta (MK) 0,1 M Ha Kaxgoe M3MeEHeHue
COCTOSIHMS1 BbIXOAHOIO CUrHana gaTtyvMka NpongeHHoro nyty (Ha npsiMon mnvM obpaTHbIn

dpOHT curHana).

I'Iepeu MCNnosmnb3oBaHNEM U3OENMNA B pPeXMMe «KOMMNNekCcnpoBaHnd C€ OOOMETPOM» B

npnbop HeobxoanMOo BBECTM NPaBUIbHbIA 3HAK MacLTabHoro koadpduumneHTa.

MOLI,yJ'Ib MK wu HOCTUPOBOYHbIE YITIbl np|/|6op 6y/:|,eT onpegendaTtb aBTOMaTU4eCKM B

npouecce akcnnyaTaumm npuéopa.

MpumedaHue: KOcmupogoyYHbIe yarbl Xapakmepusyrom rosioxeHue ocel, C8s3aHHbIX C

mpaHcropmHsiM cpedcmeom (TC), omHocumeribHO ocel, cesizaHHbIX ¢ Y3 npubopa
[ns aToro ¢ NoMoLLblo NynbTa

* BO BKNagke «kKoHgwurypaTtop», komaHga «OdometerCoef», HaxaTb knaBuwly

«OTnpaBunTby», CM. PUCYHOK 6;

* BO BKnagke KoHdurypatop Bblbpatb komaHay «WriteOdoCoefToFlashy, HaxaTb

knasuwy «OTnpaBUTbY;
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hain HacTpoer, RS-232  Protocol Saxeat MapaMeTpel  OKHAa BelIB0AAE rpadHios  MoMoWE
O=E i LR
MapatdeTpel | FOHPUrYPATOR | BusyaneHed konTpone | TekcToese coobwenvwa | OTnagka
K.on Jaronoeka; |53 OnvHa: |36 [ (1 Na-yraony, ] [ ES OTnpagure ]
K.omaHna: e MapateTp 3HAYEHME |3Ha'-|EHHe I'ID-';IMDJ Eq. vstmepeHHa |¢'D|:IMEIT
3ampoc naketa [ (|1 MK LN L) Fp32
EnterdrgD ata 2 WeT. yron Psi n n rpan Fp3z2
OutlzerCoef
‘wiritellserCoef T of s E Hler. yron Tetta a a rpan Fpa2
dometerCoet 4 HeT. yron Gamma 1 1 rpan Fp32
‘WiitedoCosfT oFla ! g P P
SetSensorDisplac 4] Pacer no sagHed ocu |0 1] (& Fp32
GPS_off B F nar KCTHPOBKM ] ] Fpaz
GPS_on
DPF_off v Pezepe 3 ] ] Fpaz
OFP_on g Pezepe 4 0 0 Fpaz
InertDPP_Off
InetDPF_ On 9 Pezepe b ] ] Fpaz
GPS_Antenna_Disp
INSOutR otatedngle
IMSOutRotatedngle
|MSAxizR ot atedngle| . .
Pl 2 (1 ¥
R5-232  Fx:73542 RxError:l Tx:4 3axeaT: Beikn, METONHHE AaHHBE: TpHHHMMaeMBE Yepes Ra-232 1aH
[NpoEEpATE KOHTROABHYKD CYday

PucyHok 6
6.4.1. BapnaHTbl BO3MOXHbIX nogkntoyeHun AN
1. Ha curHan «IN_SPEED1» nocTtynaet 4yactoTa 3KBMBarieHTHas CKOPOCTU ABUMXKEHUS.
(B cootesetctBuM co cxemowm [PAOL.402311.109 35). Ha curHan  «IN_DIR»
nocTynaeT OUCKPETHbIA CUrHam HanpasfieHUs OBWXeHUs. 3aMblKaHWe Ha Kopnyc

O3HayaeT ABWXKeHne Hasan. PasoMkHyTbIM curHan obo3HavaeT ABMXKEHME BNeEpea.
KoadbpmumeHT «Tun AMNM» gomkeH 6biTb paBeH 0.

2. Ha curHanel «IN_SPEED1» un «IN_DIR» nocTtynaeT 4actoTa 9SKBUBareHTHas
ckopocTu AmxeHus. CurHanbl 4OMKHbI OblTb COBUHYTBHI OTHOCUTENBHO ApYr Apyra

no (pase ons yvyeTta HanpasreHUst ABMKEHUS.
KoadhbpmumenT «Tun AMNM» gomkeH 6biTb paBeH 150.

3. Ha curHanbl «IN_SPEED1»,

CKOPOCTH

«IN_DIR», «IN_SPEED2»

CurHanbl

noctynaer 4acTtoTa

SKBMBaAlneHTHadA OBWXEHUA. OOMMKHbI  ObITb COBUHYTHI

OTHOCUTENbHO ApYr Apyra no dase Ans yyeta HanpasBneHnUs OBWKEHMS.

KoadbdpmumenT «Tun AMNM» gomkeH 6biTb paBeH 250.
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4. WH(popmauma Ha [UCKPeTHbIX curHanax wurHopupyetca. CKOpOCTb OBMXEHUS

npubop nony4aeT no NpoTokosly obmeHa.
KoadbdpmumenT «Tun AMM» gomkeH 6biTb paBeH 350.

5. WHdopmaums Ha [AMCKPETHbIX curHanax urHopupyetcs. [pubGop nony4yaet

NPONAEHHOE PACCTOSIHUA C JIEBOrO M NPaBOro Kornec no NPOTOKOIYy obmeHa.

KoadbdpmumenT «Tun AMNM» gomkeH 6biTb paBeH 450.

6.5. MogknoyeHne CHC

6.5.1. NMpoBepka nogkntroyeHua CHC

* cobpaTb CxeMy B COOTBETCTBUM CO CXEMOW ONEKTPUYECKON MOAKMHOYEHUN

rPAL.402311.109 35.

* nogaTtb NUTaHWe Ha npubop

* BO BKnagke napametpbl BbibpaTth rpynny «GPS Datay, B nosiBuBwemcst okHe «GPS
Data» koHTponupoBaTb napameTtp «Time». CHC nogknioyeH ecnv napameTp

«Time» n3ameHsieTcst NOCEKYHOHO, (puc. 7).

B kayectBe nuHUM  nepedayn  OaHHbIX  UCNOSb3yeTcs  OAHOHanpaBreHHbIN
nocnegoBartenbHbin - MHTepdenc RS-232. [Ona pabotbl Heobxooumbl criegytolime

HacTponkn COM-noprTa:

* OAdWH CTapTOBbIN OUT;

e 8 OMTOB AaHHbIX;

*  OOWH CTOMOBbLIN OUT;

* MpoBepKa Ha YETHOCTb/HEYETHOCTb HEe NPON3BOANTCS;
* ynpaBrieHne NoTOKOM AaHHbIX OTCYTCTBYET.

Mo ymonyaHuio ckopocTb nepefayn coctasndget 115200 6ut/c.

[ononHuTtenbHO AomkeH ObiTb nogknioveH curHan PPS ¢ amnnutygon ot 3 go 44B,
anutenbHocTblo oT 2 Ao 10 mc. (BUHC ot CHC ucnonb3yet naketel NMEA: RMC, GSA,
GGA).

BUHC cuntaet nHdpopmaunto ot CHC goctoBepHOM Npun yCroBum:



« HDOP < 3.5 B 2-d koOpauHaTax;

* VDOP <4 B 3-d KoopauHaTax;

*  “Fix quality” (cm. naket GGA) < 1 unu > 5.
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D D’q E ,.i"( |u|n|
MapareTpel | Konguryparop | BusyaneHei konTp|
Epera ocpegHenuA [mCex) 300 E}

Mz Hraa rpynnes
1 HavyData
2 GPS Data
3 Est_Data
4 AddDataPacket_114
5 WheelStructData_53
E UszerCoef
7 AddPacket?2
g PrimaryData_ BHE_VO0G
9 ErrorPackets
10 RobotPacket
1 AltimeterPacket_142

|- POV RxErrar0 Tl
MpOEEPATE KOHTPOAEHYK CYAray

PucyHok 7

Tafnuua rpynnkl NapaMeTpos

N2 |liMA napaMeTpa

Tekylles 3Ha‘-|Et-| EaMHHLEI

1 Latitude 0

z Longitude 0

3 ¥e GPS 0

4 ¥n_GPS 1]

5 ¥h_GPS 0

f Yaround 0

7 HeadAngle 0

&  Height -18
9 HDOP L]
o ¥DOP L]
11 |Time 170830
12 Quality 0
13 |RMS_Flag 0
14 GGA_Flag 0
15 iL5A_Flag —  iD
e

17  ReservedZz 1

1 Q_. I_Jn:nl-lunr":! n
£

rad¥e-8
rad*e-8
myc
myc
myjc
myc
degree

1,4012984643:-

|CD><|:154 OTEpEJ CHO BbIB(iA

[

DToDpaaTh SHAYEHHA W3 fakna 3axeaTa

6.6. YcTaHOBKa aHTeHHblI CHC

Mocne YCTaHOBKM aHTEHHbI

HeO6XOﬂ,VI MO BBeCTU KOoopAuHaTbI

ee pacrosioXeHnd

oTHocuTenbHO ueHTpa BY3. KoopauHatel cumTatotca B cBsidaHHbIX ¢ BUHC ocax. Ha

pucyHke 8 npuBeneH NMpuUMep PacroioXeHUs aHTeHHbI. [ns yka3aHHOro pacrnonoXeHus

HeobxoAuMO BBECTU

COOTBETCTBYHOT

cnenywouime

KO3 PULINEHTbI

KOOpAOUHAaTbI:

«Y_ANTENNA_DISPL», «Z_ANTENNA_DISPL5».

X=+2 m,

norib3oBaTenA

Y=+3 m,

Z=+1m. WUm

«X_ANTENNA_DISPLy,
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y
AHTeHHa CHC

3m e

< ! 2M

S~ i/ x
~
Z
PucyHok 8

Ona 3anucm koopavMHaT Bo  Bknagke  «KoHdurypatop»  BblbpaTtb  koMaHay
«UserCoef GPSSet», yctaHoBUTb B cTpokax 1,2,3 COOTBETCTBYHOLLME 3HAYEHUS N HAXaTb
KnaBuwy «oTnpaBuTb». Wcnonb3oBatb komaHgy «WriteUserCoefToFlash»  ang

COXpaHeHus1 BBEAEHHbIX AaHHbIX BO FLASH.

MpoBepuTb BBeJEHHblE AaHHble BO BKNaake «MapameTpbi» MYHKT

«UserCoef GPSSetting», 3anpocus naket 151.

6.7. UameHeHne opueHTauum nameputenbHbix ocen BUHC
N3meHeHne opueHTauum usmeputenbHbix ocer BUHC ocyuwectBnseTca ¢ NOMOLLbHO

nocrnegoBaTterbHbIX TPeX MOBOPOTOB MO KYPCY, TAHTaXy N KPEeHYy.
[nsa 3anucm oCTUPOBOYHBIX YITIOB:
- 3anpocuTb NakeT ¢ naeHTudpmnkaTopom 150,

- Bo Bknagke «llapametpbl» nyHKT «UserCoef MisAngles» O0MmMKHbI NOSABUTLCSA TeKyLuue

FOCTUPOBOYHbIE YITbl,

- BKknagke «KoHdurypaTtop» BblibpaTh komaHay «UserCoef MisAngles»:
- YCTaHOBUTb B CTpOKax 1,2,3 Hy>XHble 3Ha4YeHUS,
- YCTaHOBUTb B CTpoKax 4,5,6 TekyLine 3Ha4yeHns,

- HaXkaTb KHOMKY «OTNPaBUTbY.

Ncnonb3oBatb komaHay «WriteUserCoefToFlash» ans coxpaHeHusi BBeAEHHbIX AaHHbIX BO
FLASH.

[MpoBepuTb BBEAEHHbIE AaHHbIEe BO Bknagke «[apameTpbl» NyHKT «UserCoef MisAngles».
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6.8. HauanbHasa BbicTaBka BUHC

[Ons BbINONHEHMA 3agayn HadanbHowm BbicTaBkn, B BWHC Heobxogumo nepepatb
HavanbHble KOOPAMHATbLI U UCTUHHBLIN Kypc. (CM. onucaHue B n. 6.3) B cnyyae oTcyTCcTBUA
nHpopmauun 3agada HavanbHon BbicTaBkm BUHC 6yaeT BbINOAHATLCA B NO NOCREAHUM
3aMOMHEHHbIM AaHHbIM. [pu nonydeHun Tekywmnx gaHHbix or CHC BUHC aBTomaTnyeckm
CKOPPEKTMPYET KoopanHaTbl U KypcoBou yron. KoppekTupoBKka KypcOBOro yriia no gaHHbIM

CHC, nponcxoant Tonbko BO BpeEMSA ABMKEHUSA 0ObeKTa.

6.9. Koppekuusa gpeunda KypcoBoro yrna
Mpn Hanuuumn gpendpa KypcoOBOro yrra, npesbllarowero AonycTuMmble npegens! yrra

nosib3oBaTeslb AOIMKEH BbIMNOMTHUTL OAHO U3 AEVUCTBUMN:

* T[locnatb komaHgy B npmnbop «HeadVerticalDrifty ¢ ykaszaHnem gpenda KypcoBoro

yrna B rpag/yac.

* [locnatb komaHay B npunbop «HeadFixedBase». [Npu nonyyeHnn komangbl npubop

aBTOMaTM4yeckn B TeueHun 10 CekyH PperumcTpupyet yxopd KypCOBOro yrma u
koppekTupyet ero apeid. OcHoBaHMe, Ha KOTOPOM YCTaHOBIEH NPUGOpP, BO BPEMS

AENCTBUS KOMaHObl OOMKHO OblTb HEMOABWKHBIM.

6.10. NocnepoBaTenbHble MHTEpPdEUCHI

N3penve nmeet naTb nocnegoBaTeribHbIX UHTEPKENCOB.

Homep nopta O603Ha4yeHue Ha cxeme I5 Homepa kOHTaKkTOB
0 Bbixoa ocHOBHOM TxD_BINS / RxD_BINS 11,12
1 CnyTHuK TxD_SNS / RxD_SNS 9,10
2 Bbixon pesepBHbIN TxD_BINS1 / RxD_BINS1 5,6
3 [aTtynk ckopocTu TxD_Dopler / RxD_Dopler 7,8
4 Peseps RS485 A/ RS485 B 13,14

N3genve nogaepxueaet oGMeH no AByM NpOTOKONiamM

* BINSOEM — B cootBetctBUM C «[1poTOKONOM MH(OPMALMOHHOIO ObMeHa.
OcHoBHOW KaHany».

« NMEA — B cooTtBetcTtBUU Cc IEC 61162-1.

JTtobon nocnegoBaTtenbHbI MHTEPENC MOXET ObiTb HAacTpoeH Ha paboTty no nwbomy
npoTokony obmeHa. 3a MCKMOYEHMEM OCHOBHOMO BbIxOAa: OH paboTaeT TONbko Mo
npotokony BINSOEM.
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KoHdpurypaumsa nsgenvs no-ymondaHuto npeactasneHa B Tabnuue.

Homep nopta | [lpoTokon CkopocTtb Kon-Bo out YeTHOCTbL Kon-Bo cton-
AaHHbIX ount
0 BINSOEM 460800 8 HeT 1
1 NMEA 115200 8 HeT 1
2 NMEA 115200 8 HeT 1
3 BINSOEM 460800 8 HeT 1
4 BINSOEM 460800 8 HeT 1

6.11. UsmeHeHUMe KOHUrypaumum nocrieqoBaTenbHbIX
UHTepcencoB

[Ans n3MeHeHns HacTpoek MOopToB BBOAA-BbiBOAA HEOOXOAMMO OTNpaBuTb B u3genue
komaHay "(108) YcraHoBka pexumoB paboTbl BbIXOOAHOro uHTepdenca". B komange

HeobxoaMmo nepenaTtb:
*  Howmep nopta (0,1,2,3,4)
* Twn npotokona (0 — BINSOEM, 1 — NMEA)
*  CKOpOCTb — Xeflaemas CKopocTb nepegayun gaHHbix (4o 921600)

* YetHocTb (0 — oTknwyeHa, 1 — npoBepka Ha HEYETHOCTb, 2 — MNpoBepKa Ha

YETHOCTb)
*  Kon-Bo 6ut (0 — 8 6uTt, 1 — 9 6uT)
* Konuyectso cton-6mt (0 — 1 6uT ;1 — 2 6uTal)

Nocne nepegayn KOMaHAdbl M3fenue npoBepsieT KOPPEKTHOCTb nepedaHHbIX HaCTPOEK.
Ecnn HacTporku KOPPEKTHbI — MNEPEKNIOYMTCS Ha HOBbIM pexnm paboTbl. [daHHble
HacTponkn OyayT cOpolleHbl NPU BbIKMKYEHUM MUTaHUA. [ns coxpaHeHusi HacTpoek
Heobxoammo nepekntounTb nporpammy VerticalGyro B COOTBETCTBYHOLLMI PEXUM paboTbl C
nocrnegoBaTtenbHbIM NOPTOM M oTnpaBuTb kKomaHay "(109) CoxpaHeHne pexnmoB paboTbl

BbIXOOHbIX MHTEpdencos".

Ana 3anpoca TeKywWMUX HACTPOeK nocnegoBaTeNnsHOro uWHTepderca Heobxoaumo
oTnpaBuTb komaHay "(112) Tekywme HacTpourku noptoB". TekylmMe HaCTPOMKM MOPTOB

BBOAa-BbiBOAA 0TOOpa3ATcsa Ha Bknaake "TekcToBblie coobueHms".
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6.12. Boigaya nHcpopmaumoHHbix naketoB bBUHC
Mocne BkntodeHnsa nutaHus BUMHC HaunHaeT nepepady coobLlleHuin B COOTBETCTBUM C

«MNPOTOKONOM MHPOPMALMOHHOIO obmeHa. OCHOBHOW KaHan»".

Ha cxeme anektpudeckon nogknioveHun MPOL.402311.109 35 mnHTepdenc obo3HayeH,

Kak «BbIXxoa OCHOBHOWY.

HavanbHas HaCTpOVIKa 4YacCTOTbl BblaBaeMbIX MaKeToB, BbINOJIHEHHAA HA 3aBoAe,

npegcraBlieHa HUXe:

Tabnuua 5: HayanbHasa HacTporka Bblaaydn MHOOPMAaLMOHHBIX MNaKkeToB

Ne HaumeHoBaHue naketa UoeHTudukatop YacTtoTa Bblaauun
nakera nakera

1 |lMakeT AaHHbLIX HABUraLun 1 opueHTaumm 70h 25Ty

2 |lMakeT gONONMHUTENbHBIX AAHHBIX 72h 25Ty

6.12.1. 3anpoc nakera
[na 3anpoca OONOMHUTENBHLIX NAkeToB HeobxoauMO OTnpaBuTbL KoMaHay “"(64) 3anpoc

naketa" B KOTOpou nepenarthb:
+ Howmep nopra (0,1,2,3,4)
*  VpeHTudukaTtop 3anpawimBaemoro naketa B AeCATUYHON CUCTEME CHUCTEHNS

* Yacrorty Bbligayum B 'y, (max 500)

6.12.2. CoxpaHeHMe TeKyLMnX 4YacToT Bblaauum

[ns coxpaHeHWss 4acToT Bblgayn [OMNOnHUTEnNbHbIX naketoB BO FLASH Heobxognmo
oTnpaBuTb KomaHay «(110) CoxpaHeHue TeKyLuX HacTpOeK 4acTOT Bbigayu MakeToB B
M3Y».

6.12.3. YacToTbl BblAa4um nakeToB

[ns Bblgaum uHMOPMaUUKM O BblgABaeMbIX MakeTax Heobxoaumo OTMpaBUTb KOMaHAy
"(111) 3anpoc TeKywmx 4acToT Bblgayn naketoB". B none "Homep nopta" ykasaTb HOmep
nopta O KOTOPOM HeobXoaMmo nony4nMTb WHopMaumio. Tekywme 4acToTbl BblgauM

nakeToB 0ToOpasaTcs Ha Bkragke "TekcToBble coobLieHns".
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6.13. Bbigaya nHpopmaumoHHbix naketoB NMEA
Mocne BkntodeHnsa nutaHus BUMHC HaunHaeT nepepady coobLlleHuin B COOTBETCTBUM C

npotokonom "MHdopmaumnoHHble coobenna BUHC no npotokony NMEA".

Ha cxeme anektpudeckon nogknioveHun MPOL.402311.109 35 mnHTepdenc obo3HayeH,

Kak «BbIxoa pe3epBHbINY.

HavanbHas HaCTpOVIKa 4YacCTOTbl BblaBaeMbIX MaKeToB, BbINOJIHEHHAA HA 3aBoAe,

npegcraBlieHa HUXe:

ID | Naker |YacToTta
INGGA 1
INRMC 1
INHPR 1

6.13.1. 3anpoc nakera
[na nameHeHus YacToTbl Bblgadm NnaketoB Heobxoanmo oTnpasBuTb koMaHay "(64) 3anpoc

naketa" B KOTOpow nepenaTb:
* Howmep nopta (0,1,2,3,4)
* WVpeHTudukatop 3anpalumBaemMoro naketa

* Yactoty Bblgaum B 'y, (max 500)

6.13.2. CoxpaHeHMe TeKyLmnX 4YacToT Bblaauum
[na coxpaHeHust 4acToT Bblgayn LOMOMHUTENbHLIX NaketoB BO FLASH Heobxogmmo

otnpaBuTb KomaHay «(110) CoxpaHeHue TeKyLuX HacTpOeK 4acTOT Bbigayu MakeToB B
MN3Y».

6.13.3. YacToTbl BblAa4n NakeToB

Ans BblAaum uHOpPMauuM O BblaBaeMbIX NakeTax HeobxoauMO OTMpaBUTb KOMaHAay
"(111) 3anpoc TekyLwmx YyacToT BblAdayn nakeTtos". B none "Homep nopta" ykasatb HOMep
nopta O KOTOPOM HeOOXOAMMO NonyyYnTb WHGoOpMmauuio. Tekywme 4acToTbl BblAayu

nakeToB 0TobpasaTcs Ha BKnaake "TekcToBble coobLueHns".
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6.14. CucteMHble NnepeMeHHble

[ns 3apgaHnst 3HAYeHW CUCTEMHbIX MNEepeMEeHHbIX HeobXxoaMMO OTNpaBUTb KOMaH4y
"(10) YcTaHOBUTb 3HayYeHWe cuctemHon nepemeHHon". B none "Agpec" Heobxoommo
yKkasaTb agpec nepeMeHHOW, 3HadYeHne KoTopon Tpebyetcs namennto. B none "3HaveHmne"

— HOBOE 3HayeHne nepeMeHHoON.

[na coxpaHeHus M3MEHEHHbIX 3HaveHun B [13Y Heobxogumo oTNpaBUTb KoMaHay

"(11) CoxpaHuTb 3Ha4YEeHUSA CUCTEMHbIX NEPEMEHHbIX".

B tabnuue npeancrtaBrieHbl AOCTYMNMHbIE CUCTEMHbIE NMEepeMEHHbIE N OONYCTUMbIE 3HAYEHUA.

HasBaHue Appec 3Ha4yeHuA

0 | OTkntoyeHo
BbiBoa k04oB owmnBOK (CM. Nn. 6.15) 0

1 | BkntoyeHo

0 |OTkntoyeHo
CoctosiHne gparneepa UART1 / UART2 1

1 | Bknto4veHo

. 0 | OTkntoyeHo

CoctosiHne gparnsepa UART3/ UART4 2

1 | BkntoveHo

0 |Mepuanue, 1Ty

1 | OTKNoYeHo
CocTosiHne ceetoguoaa 3

2 | BknoyeHo

3 |Mepuanue, 3y
BbiBOA cucTteMHomn nHcopmaumm o 4 0 | OtknioyeHo
paCXO}J,e namMmdaTn 1 BKJ‘IlOLIeHO

0 | OTkntoyeHo
CamoTtecTupoBaHue 5

1 | BkntoyeHo

6.15. OwmnobKM Nnpubopa

Owmnbkn B U3gennm MMeroT YCNOBHOE AeNeHueE:

* CUCTEMHbIE,
* anropuTMu4eckue,
*  owmnbkn npnemHmka CHC.

Kaxxpasa owwimnbka numeet Tun:

* TuN 1 — npu pernctpaumm ownbkn akTmeupyetca cdonar «HencnpaBHOCTbY;
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e TMn 2 — chnar «HeucnpaBHOCTb» aKTUBUPYETCS NPU HEOOAHOKPATHOM perncrpauum

oLnodKU;

e TMn 3 — perncrpauusi olnbKM He akTMBUpPYeT donar «HencnpaBHOCTbY.

6.15.1. Bbigaya u 3anpoc TeKyLmx owmnbok
Kogbl owmnbok m3genusa BblOAKOTCA B BUOE TEKCTOBOro cooblieHust (B COOTBETCTBUM C
NPOTOKONIOM WHOpMauMoHHOro obmeHa. OcHoBHOM KaHan. VaeHTudumkatop nakeTa

0x79), KOTOPOE COAEPKUT KOA, OLLUMOKN 1 KONMYECTBO OLLUMGOK C MOMEHTa BKITHOYEHMS.

B nporpamme «VerticalGyro» TekctoBble coobLieHNA oTobpaXkatoTcsi Ha OAHOUMEHHOW

BKInagkKe.

Mo ymMmon4yaHumio, Bblda4dYa KoO4oB ownbok — OTKM4YeHa. Ona BKkNYeHNa Bblgayn

HeobX0AMMO U3MEHNTb COOTBETCTBYIOLLLYHO CUCTEMHYIO NEPEMEHHYIO (CM. M. 6.14).

6.15.2. CucrteMHble OLLNOKMN

Komn Tun
owun OnucaHue
OLLUNGKMN
Okn
0 |AnnapatHas owwnbka UART1. 3
MepenonHeHne bydepa npuemHunka. YctaHaBnMBaeTCcsa B Cnyvae, ecnv Ha BXo[
npYeMHMKa NOCTyNnaroT AaHHbIE, B TO BpeMS kak bydep 3anonHeH.
1 |AnnapaTtHas owmnbka UART1. 3
LWym B nnHMK. YcTaHaBnMBaeTCcs B Criyvae, ecnv B NPUHATOM Kaape oGHapyKeH
LIyM.
2 | AnnapatHas ownbka UART1. 3
Owwnbka B CTPYKType Kaapa. YCTaHaBnMBaeTCA Npy pacCUHXPOHM3aLum,
Ype3MepHOM LLYMe, a Takke ecnu obHapyxeH cumeon BREAK.
3 |AnnapatHas owmnbka UART1. 3
Owmnbka KOHTPONSA YETHOCTW. YCTaHaBNMBAETCS, €CNU YETHOCTb NPUHATOrO
CMMBOSIa JaHHbIX HE COOTBETCTBYET yCTaHOBKaM.
4 | AnnapatHas owmnbka UART1. 1
Owwnbka paboTbl KOHTPOMEpPa NPSIMOro AOCTyna K namsaTu.
Mpoune annapartHble owmnbkn UART1. 3
MporpammHas owmnbka UART1. 1
MepenonHeHne Oydepa ansa nepegayun.
7 |lMporpammHas owmnbka UART1. 1
MepenonHeHune Bydepa ons npuéma.
8 |lMporpammHas owmnbka UART1. 3
OwnbKa KOHTPOSNIBbHOW CYMMBbI.
9 |lMpoune nporpammHbie ownbkn UART1. 3




rePaL.402311.109 PS

10

AnnapatHasa ownbka UART2.
MepenonHeHne Bydepa NnpMemMHunka. YcTaHaBNMBaETCA B Criyvae, €Cnn Ha BXop,
npMemMHuKa NOCTynaroT AaHHbIE, B TO BpeMs Kak Oydbep 3anonHeH.

3

11

AnnapatHas owmnbka UART2.
LWym B nnHMK. YcTaHaBnmMBaeTCs B Criyvae, ecnv B NPUHATOM Kagpe OBHapyKeH
LIyMm.

12

AnnapatHas ownbka UART2.
Owwnbka B CTPYKTYype Kagpa. YCTaHaBNMBaETCA NPU PAaCcCUHXPOHM3aLNN,
YpesMepHOM Lyme, a Takke ecnu obHapyxeH cumeon BREAK.

13

AnnapatHas owmnbka UART2.
Owmnbka KOHTPONSA YETHOCTW. YCTaHaBNMBAETCS, €CNU YETHOCTb NPUHATOrO
CMMBOSIa JaHHbIX HE COOTBETCTBYET yCTaHOBKaM.

14

AnnapartHasa ownbka UART2.
Owwnbka paboTbl KOHTpONNepa NPSAMOro 4oCTyna K NnamsiTu.

15

Mpoune annapaTHble owndkn UART2.

16

MporpammHas owmnbka UART2.
MepenonHeHune Bydepa ons nepegayn.

17

MporpammHas owmnbka UART2.
MepenonHeHne Bydepa ana npuéma.

18

MporpammHas owmnbka UART2.
OwmbKa KOHTPONBHOW CyMMbI.

19

Mpoune nporpammHbie owmnbkn UART2.

20

AnnapatHas owmnbka UARTS3.
MepenonHeHue bydepa npuemHunka. YctaHaBnMBaeTCcsa B Cnydae, ecnv Ha BXxo[
nNpMeMHMKa NOCTyNatoT AaHHbIE, B TO BPeMS kak bydep 3anonHeH.

21

AnnapartHas ownbka UARTS3.
LWym B nnHMK. YcTaHaBnmMBaeTcs B Criyvae, ecnv B NPpUHATOM Kagpe oBHapyKeH
LIyMm.

22

AnnapatHas owmnbka UART3.
Owwnbka B CTPYKTYype Kagpa. YCTaHaBNMBaeTCA NpU pacCUHXPOHM3aLuu,
Ype3MepHOM LUYMe, a Takke ecnu obHapyxeH cumeorn BREAK.

23

AnnapatHas owmnbka UARTS3.
Owmnbka KOHTPONSA YETHOCTU. YCTaHaBNMBAETCS, €CNU YETHOCTb NPUHATOrO
CMMBOMA JaHHbIX HE COOTBETCTBYET YCTAHOBKaM.

24

AnnapatHas owmnbka UARTS3.
Ownbka paboTbl KOHTPONEpa NPSIMOro A0CTyna K namsaTu.

25

Mpoune annapatHbie owmnbkn UART3.

26

MporpammHas owmnbka UARTS.
MepenonHeHune Bydepa ons nepegayn.

27

MporpammHas owmnbka UART3.
MepenonHeHne Bydepa ana npuéma.

28

MporpammHas owmnbka UART3.
OwmbKa KOHTPONBHOW CyMMbI.

29

Mpoune nporpammHbie ownbkn UARTS3.
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30 |AnnapatHas ownbka UART4. 3
MepenonHeHne Bydepa NnpMemMHunka. YcTaHaBNMBaETCA B Criyvae, €Cnn Ha BXop,
npMemMHuKa NOCTynaroT AaHHbIE, B TO BpeMs Kak Oydbep 3anonHeH.

31 |AnnapaTtHas owmnbka UARTA4. 3
LWym B nnHMK. YcTaHaBnmMBaeTCs B Criyvae, ecnv B NPUHATOM Kagpe OBHapyKeH
LIyMm.

32 |AnnapatHas owmnbka UART4. 3
Owwnbka B CTPYKTYype Kagpa. YCTaHaBNMBaETCA NPU PAaCcCUHXPOHM3aLNN,

YpesMepHOM Lyme, a Takke ecnu obHapyxeH cumeon BREAK.

33 |AnnapartHas ownbka UART4. 3
Owmnbka KOHTPONSA YETHOCTW. YCTaHaBNMBAETCS, €CNU YETHOCTb NPUHATOrO
CMMBOSIa JaHHbIX HE COOTBETCTBYET yCTaHOBKaM.

34 | AnnapatHas owmnbka UART4. 1
Owwnbka paboTbl KOHTpONNepa NPSAMOro 4oCTyna K NnamsiTu.

35 |lMpouune annapatHbie ownbkn UART4. 3

36 |lMporpammHas owmnbka UART4.

MepenonHeHune Bydepa ons nepegayn.

37 |MNporpammHas owmnbka UARTA4. 1
MepenonHeHne Bydepa ana npuéma.

38 |lMporpammHas owmnbka UART4. 3
OwmbKa KOHTPONBHOW CyMMbI.

39 |lMpoune nporpammHble owmnbkm UARTA4. 3

40 |AnnapaTHas owunbka UART6.

MepenonHeHne Bydepa NnpuemMHunka. YctaHaBnNMBaeTCs B Criyvae, €Cnn Ha BXop,
nNpMeMHMKa NOCTyNatoT AaHHbIE, B TO BPeMS kak bydep 3anonHeH.

41 | AnnapatHas owmnbka UARTG. 3
LWym B nnHMK. YcTaHaBnmMBaeTcs B Criyvae, ecnv B NPpUHATOM Kagpe oBHapyKeH
LIyMm.

42 | AnnapaTHas owunbka UARTG. 3
Owwnbka B CTPYKTYype Kagpa. YCTaHaBNMBaeTCA NpU pacCUHXPOHM3aLuu,

Ype3MepHOM LUYMe, a Takke ecnu obHapyxeH cumeorn BREAK.

43 | AnnapaTtHas owunbka UARTG. 3
Owmnbka KOHTPONSA YETHOCTU. YCTaHaBNMBAETCS, €CNU YETHOCTb NPUHATOrO
CMMBOSIa JaHHbIX HE COOTBETCTBYET yCTaHOBKaM.

44 | AnnapaTHas owunbka UART6. 1
Ownbka paboTbl KOHTPONEpa NPSIMOro A0CTyna K namsaTu.

45 |TNpoumne annapaTtHble ownbkn UARTG. 3

46 |lMporpammHas ownbka UARTG.

MepenonHeHune Bydepa ons nepegayn.

47 |TporpammHas owmnbka UARTS. 1
MepenonHeHne Bydepa ana npuéma.

48 |lNporpammHas owmnbka UARTS. 3
OwmbKa KOHTPONBHOW CyMMbI.

49 |TNpoume nporpaMmmHble ownbkn UARTG.

50 |AnnapatHas owunbka DMA1.

Owwubka npu nepegaym AaHHbIX.
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51 |AnnapatHas owmnbka DMA1. 3
Owwnbka npu pabote c 6ydepom FIFO.

52 | AnnapatHas owmnbka DMA1. 3
Owwnbka npu paboTe B NPAMOM peEXNME.

53 |AnnapatHas owmnbka DMA1. 3
Ownbka BpeMeHn OXngaHus.

54 |Mpouue annapaTtHble ownbkn DMA1.

55 | AnnapaTtHas ownbka DMA2.

Owwubka npu nepegaym AaHHbIX.

56 |AnnapatHas owmnbka DMA2. 3
Owwnbka npu pabote c 6ydepom FIFO.

57 |AnnapaTtHas ownbka DMA2. 3
Owwnbka npu paboTe B NPAMOM pEXNME.

58 |AnnapatHas owmnbka DMA2. 3
Ownbka BpeMeHn OXngaHus.

59 |lNpouue annapaTtHble ownbkm DMA2.

60 |AnnapatHas owmnbka SPI1.

MepenonHeHune Bydepa npnuemHuka.

61 | AnnapatHasa owwnbka SPI1. 3
BoaHukaeT, ecnun SPI paboTaet B pexxume Master n curHan NSS nogTaHyT Kk
Hynto, Mn6o SSI BuT He yCTaHOBMEH.

62 |AnnapatHas ownbka SPI1. 3
Owwnbka CRC.

63 |AnnapartHasi owmnbka SPI1. 3
BoaHukaeT, ecnun SPI paboTaet B pexxume Slave n B npouecce nepefaym gaHHbIX
curHan NSS nameHun coctosiHme.

64 |AnnapartHasi owmnbka SPI1. 3
Owwnbka paboTbl KOHTpONNepa NPAMOro 4ocTyna K NnamsiTu.

65 |lMpoune annapatHbie owmnbkn SPI1.

66 |AnnapartHas owmnbka SPI2.

MepenonHeHune BGydepa npnuemHuka.

67 |AnnapartHasi owmnbka SPI2. 3
BosHukaeT, ecnun SPI pabotaet B pexxume Master n curHan NSS nogTaHyT k
Hynto, Nn6o SSI 6uT He ycTaHOBNEH.

68 | AnnapatHas owmnbka SPI2. 3
Owwnbka CRC.

69 |AnnapartHasi owmnbka SPI2. 3
BosHukaeT, ecnn SPI paboTaet B pexxume Slave n B npouecce nepegavm AaHHbIX
curHan NSS nameHun coctosiHue.

70 |AnnapatHas owwnbka SPI2. 3
Owwnbka paboTbl KOHTpONNepa NPSAMOro 4oCTyna K NnamsiTu.

71 |lMpoune annapatHble ownbkn SPI2.

72 | AnnapatHas owwnbka SPI3.

MepenonHeHune Bydepa npnemHuka.
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73 | AnnapatHas owwnbka SPI1. 3
BoaHukaeT, ecnun SPI paboTaet B pexxume Master n curHan NSS nogTaHyT Kk
Hynto, Mn6o SSI BuT He yCTaHOBMEH.

74 | AnnapatHas owmnbka SPI3. 3
Ownbka CRC.

75 |AnnapatHas owmnbka SPI3. 3
BoaHukaeT, ecnun SPI paboTaeT B pexxume Slave n B npouecce nepegaym gaHHbIX
curHan NSS nameHun coctosiHue.

76 |AnnapatHas owmnbka SPI3. 3
Owwnbka paboTbl KOHTpONNepa NPAMOro 4oCcTyna K NnamsiTu.

77 |lMpoune annapatHble owmnbkn SPI3. 3

78 |Pectapt usgenus. YcraHasnusaetcs npu nepesanycke nsgenus no WATCHDOG
Tanmepy.

79 |lMporpammHas owmnbka. 1
HapylweHve nepBoro atana uyuknorpaMmmbl paboTbl € rpybbiM akcernepomMeTpoM.

80 |lMporpammHas owwmnbka. 1
HapyleHne BTOporo atana umknorpaMmmbl paboTbl ¢ rpyObiM akcenepoMeTpom.

81 |lMporpammHas ownbka. 1
HapylweHuve TpeTbero atana umknorpaMmmMbl paboTbl € rpyGbiM akcenepoMeTpom.

82 |lMporpammHas owmnbka. 3
MpeBbiweHe BpemMeHn paboTbl OCHOBHOIO UuKNa.

83 |lMporpammHas ownbka. 3
MpeBbiweHe BpemMeHn paboTbl KOPPEKTUPYIOLLLErO LUKNa.

84 |lMporpammHasi ownbka. 1
Owwnbka npu BblgeNEeHNN NaMATHA.

85 |lMNporpammHas owmnbka. 1
Owwnbka npu BoigeneHnn namatn (FreeRTOS).

86 |lMporpammHas owmnbka. 1
MNMepenonHeHue cteka (FreeRTOS).

87 |MNporpammHas owmnbka. 3
MepenonHeHne oyepean Ang nepenayv 3agaHuim oT OCHOBHOIO LiKna K
KOppeKTUpytoLemy.

88 |lporpammHas owmndka. 3
lMepenonHeHue ovepean Ana nepenayn pesynbTatoB OT KOPPEKTUPYIOLLErO LMKNa
K OCHOBHOMY.

89 |lMpoune nporpaMMHbI€ OLLINGKMN. 3

6.15.3. AnroputMmunyecKkue omnoKun
Kon OnucaHue Tun
OLINGKMN OLUNGKM
100 [NpeBblleHNe 4ONYCTUMOro AnanasoHa YrnoBbIX CKOPOCTEN 1
101 [NpeBblleHne 4ONYCTUMOro AnanasoHa fMMHENHbIX YCKOPEHWUNI 1
102 OueHka gpenda [IYC X npeBbicnna gonyctumbln npeaen 1
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103 OueHka gpenda OYC Y npeBbicuna AonycTuMbin Nnpeaen 1
104 OueHka gpenda IYC Z npesbicuna gonycTUMbIN Npegen 1
105 OueHka gpenda akcenepomeTpa X npesbicuna JONYyCTUMbIN Npegen 1
106 OueHka gpendpa akcenepomeTpa Y npesbicuna JONYCTUMbIN Npeaen 1
107 OueHka gpewnda akcenepomeTpa Z npeBbicunia AonycTUMbIA npegen 1
108 OueHka BpemeHHoro paccornacoaHusa MHC - CHC npesbicuna 1
AonycTUMbIV npeaen
109 OueHka BpeMeHHoro paccornacosaHus MHC - «OgomeTp» npesbicuna 1
JOonycTUMbI nNpeaen
110 OueHka BpeMeHHoro paccornacosaHus HC - «[JaTyuk BbICOTbI» 1
npesbicuna JonyCTUMbIV npegen
111 Heponyctumas pasHuuya MHC - CHC 3
112 Heponyctumas pasnuua MHC - «OgomeTp» 3
113 Heponyctumas pasHuua MHC - «[Jatyuk BbICOTbI» 3
114 Heponyctumas pasHuua MHC - «BBegeHHble KooOpaMHaThl OT onepaTtopay 3
6.15.4. Own6kKM npnemHuka CHC
o Onucatine oG
150 OTcyTCcTBYET METKA BPEMEHU 3
151 OtcyTtctByet naket RMC 3
152 OtcytctByeT naket GSA 3
153 OrtcytctByeTt naket GGA 3
154 HDOP npeBbicun gonyctumMbl npeaen 3
155 Heponyctumas pasHuuya MHC — CHC no wupote 3
156 Heponyctumas pasHuuya MHC — CHC no gonrote 3
157 VDOP npeBbicun gonycTumbIin npegen 3
158 HepocTtoBepHoCTb gaHHbIX oT CHC 3
159 HecTtabunbHOCTb METKM BPEMEHU 3
160 [aHHble oT npueMHnka CHC nocTynatoT, HO He 06HOBNSAOTCS 3
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7. TexHn4yeckoe oobCnyXxmBaHue
N3penve ocmatpuBaldT Ha OTCYTCTBME TMOBPEXOEHUM Kopryca W coeguHUTenemu,

NPOBEPSIIOT KPENEHMs 1 BHELIHWI BuA. MpoTupatoT nsgenve npu Hanmumm nbiiu.
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8. XpaHeHue M ynakoBKa
N3penve ynakoBbIBaKOT U XPaHAT B Tape NpeaoxXpaHAloLLen ero ot yaapos, 3arpAa3HeHUn 1

KOPPO3WnMN.
[MonoxeHne n3gennsa Npu XxpaHeHun He pernameHTUpyeTcs.
Ycnosus xpaHeHus 4.1 no FOCT B 9.003 B TeyeHue Tpex ner.

TemnepaTtypa xpaHeHus ot +40 C go + 5 C.
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9. TpaHcnopTupoBaHue
N3penve TpaHCnopTMPYOT aBTOMOBUBHLIM TPAHCMOPTOM C f0ObIM YMCITIOM Neperpysok,

a TakXe BO34YyLUHbIM, XXeJ1e3HOAOPOXHbIM U BOOHbIM MyTEM.



10. MpunoxeHune Ne1. OnucaHne OCHOBHbIX
ko3adppnumeHTOB Nnonb3oBaTens
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N3y /03y

pa3peLueHo):

But 0 — oueHkn gpendcos AYC
coxpaHstoTca B O3Y

BuT 1 — oueHkn gpendcos AYC
coxpaHsitoTcs B [13Y

BuT 2 — oueHkn apendoB akcenepomeTpoB
coxpaHsatoTca B O3Y

buT 3 — oueHKn apendoB akcenepoMeTpoB
coxpaHsitoTcs B [13Y

BuT 4 — OLEHKN 0QOMETPUYECKO CUCTEMbI
coxpaHsatTca B O3Y

buT 5 — oueHka MK ogomeTpa coxpaHsieTcs
B MN3Y

Byt 6 — oueHKa HOCTMPOBOYHLIX YIOB
lonomeTpa coxpaHsietca B [13Y

buT 7 — oueHka BpeMeHHOro
paccornacosaHus MHC - ogomeTp
coxpaHsieTca B [13Y

buT 8 — oueHKka BpemeHHoro
paccornacosaHnsa MHC — CHC
coxpaHaetca B O3Y

buT 9 — oueHka BpemeHHoro
paccornacosaHua MHC — CHC
coxpaHaeTtca B 3Y

BuT 10 — oueHKka BpeMeHHOro

paccornacoBaHua MHC — «[JaTtumk

HauvmeHoBaHue OnucaHwue Pa3smepH [3HauyeHue
(B cooTBeTCTBMU C oCTb no
TEXHOJIOrM4YecKom NnporpaMmmon yMmon4aH
VerticalGyro_userSVGv2) [7]70)
CmeweHne aHTeHHbl CHC no ocu joTHocuTenbHO ueHTpa MHC M 0
X
CmeLleHne aHTeHHbl CHC no ocu poTHocutenbHo ueHTpa MHC M 0
Y
CmeweHne aHTeHHbl CHC no ocu joTHocuTenbHO ueHTpa MHC M 0
V4
[Tvn O Onncanune cm. n. 6.4.1 - 0
[lnanasoH yrn. cKopocTu MNapameTp BY3 rpag/c 320
(He_nodnexum U3MeHEeHUHO)
[lnanas3oH neperpysok MapameTtp BY3 g 5
(He _nodnexum U3MeHeHUH)
BocctaHoBneHne gpendos 13 BHayeHue = 150 - BOoCcCTaHaBNMBAET Npwu - 150
M3Y (ecnn > 100) cTapTe u3 MN3Y cmelleHns HyneBbIX
curHanoB Y3;
BHayeHne = 0 — cTapT C 3aBOACKMMU
HacTponkamm
dnarn coxpaHeHns OLLEHOK B Butosoe none (0 3anpetueHo, 1 — - 4095
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BbICOTbI» coxpaHsieTca B O3Y
BbuT 9 — oueHKa BpeMeHHOoro
paccornacoBaHus MHC — «[JaTtuumk
BbICOTbI» coxpaHsieTca B [13Y
Boikn. CHC koppekuuto (ecniv > [Koppekuna no gaHHeim CHC - 0
100) BHayeHne = 0 paspeluaeT KOppeKUuio,
BHauyeHue = 150 — 3anpeLlaeT KOppPEKLMIO
Bkn. AN koppekuunto (ecnu > Koppekuusa no gaHHbIM ogoMeTpa - 0
100) BHaueHue = 150 paspeluaeT KOppeKLUMIo,
BHadeHune = 0 — 3anpeLuaeT Koppekuuto
Bkn. aBto ZUPT koppekuuto (ecnm [Koppekuns no HyneBbiM NMUMHENHBIM - 150
> 100) CKOPOCTSIM NPX aBTOMaTU4ECKOM
onpeaeneHnn npuaHaka « OctaHoBKa»
BHadeHne = 150 paspeluaeT KOppeKUmIo,
BHauyeHne = 0 — 3anpeLlaeT KOppeKLMIo
Bkn. aBTO KOppEKUUIo No yrn. Koppekuunsa no HynesbIM YrroBbIM - 150
ckopocTn (ecnu > 100) CKOPOCTAM NPV aBTOMaTU4eCKOM
onpeaeneHnn npuaHaka « OctaHoBKa»
BHauveHue = 150 paspeluaeTt KOppeKUMmIo,
BHadeHune = 0 — 3anpeLuaeT Koppekuuto
Pa3zsopot NCK no ocn Y PassopoT npnbopHbix ocern MHC Bokpyr rpag 0
BepTUKanNbHOWM OCK
PassopoT NCK no ocu X Pa3zsopoT npnbopHbix ocent MHC Bokpyr rpag 0
NPOAOSBbHON OCK
Passopot NCK no ocu Z PassopoT npmbopHbIx ocen MHC Bokpyr rpag 0
nonepeyHon ocu
PassopoTt MCK no ocn Y Pa3sopoT nameputensHeix ocen MHC rpag 0
BOKPYr BEPTUKaNbHOWM OCK
PassopoTt CK no ocn Z Pa3sopoT nsameputensHeix ocen MHC rpag 0
BOKPYr NonepeyHomn ocu
PassopoT MICK no ocu X Pa3sopoT nsmeputensHolx ocen MHC rpag 0
BOKPYI MPOAONbHON OCK
Mopor ans otbpakoBku gaHHbIX  [[IpoBepKa Ha KOPPEKTHOCTb AaHHbIX OT - 50
BHELLHNX N3MepUTENen ICHC; ogomeTpa; koopanHaT OT onepaTopa,
naTyMka BbICOTbI . T. M.
[Nopor HegoCToBEPHOCTU CKOPOCTU [[IpoBEpPKa Ha KOPPEKTHOCTb AaHHbIX OT m/c 0
0T ogomMeTpa ICHC, ogomeTpa, koopamHat oT oneparopa,
naTyMKka BbICOTbI M T. M.
BepxHuii npegen Kypcosomn Cuctema cunTaeTcs He BbICTaBNEHHOM MO paa 1.04
OLLMOKN KypcCy, ecrnv NPorHO3HOe 3Ha4YeHue
KypCOBOM OLUNGKN BbILLE YKa3aHHOMO
nopora
HwxHun npegen kypcoson owmnbkm[Cuctema cHMTaAETCs BbICTaBIEHHOM NO paa 0.08
Kypcy, ecrnv NporHo3Hoe 3HavyeHne
KypCOBOM OLUNBKN HUXKE YKa3aHHOro nopora
Mopor HegocToBEPHOCTM CKOPOCTU [TpnbOp cUMTaeT HE4OCTOBEPHOW CKOPOCTb m/c 1
oT CHC oT CHC, ecnu oHa HWXe ykasaHHOro
nopora
Tvn o6bekTa [lormkeH 6bITb paBeH 0 nnu 1 - 0
Npenen no yrmn. ckopocTn ons cnonb3ayeTca anst aBToMaTn4eckoro rpag/y 1000
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Tuna 1 onpeneneHuns npmnsHaka « OcTaHoBKa»

[Mpenen amnnuTyabl neperpyskn  Acnonb3dyeTca Ans aBToMaTnyeckoro g 1.08
nnsa tuna 1 onpeneneHus npmnsHaka « OCTaHoBKa»

Npenen OTKNOHEeHWs yrnoe ans cnonb3ayeTca anst aBToMaTn4eckoro rpag 0.08
Tuna 1 onpeneneHuns npusHaka « OctaHoBKa»

Mpenen no yrn. ckopocth ans Mcnonb3yeTca ong asTomaTnyeckoro rpag/u 3000
Tuna 1 onpeneneHus npusHaka « OcTaHOBKa»

[Mpenen amnnuTyabl neperpyskn  Acnonb3dyeTca Ans aBToMaTnyeckoro g 1.1

nnsa tuna 1 onpeneneHus npmnsHaka « OcTaHoBKa»

Npenen oTKNOHeHWs yrnoe ans cnonb3yeTca onst aBToMaTn4eckoro rpag 0.3

Tuna 1 onpeneneHuns npusHaka « OctaHoBKa»
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11. UcTopmua nameHeHumn

ODarta Bepcusa N3meHeHun
18.11.2015 1 HayanbHbI penua
18.12.2015 2 OTkoppekTMpoBaHbl n. 6.7, n. 2
03.03.2016 3 B n. 6.4.1 nameHeHo Ha3BaHMe curHana npu TpexdgasHom
NOAKIHYEHUN
Namenén MPALL.402311.108 Ha MP[LL.402311.109)
25.11.2016 4 "
O6HoBneHa nHdopmMauus o HacTponKe NOPTOB BBOAA-BbIBOAA
20.01.2017 5 [o6aeneH n. 6.15 (Owmnbkn npudopa)
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