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00O KoHcTtpykTOopckoe Bropo "ATFABA"

1 BeepeHune

PyKoBOACTBO MO 3KchayaTaluMM COAEPMKUT cBedeHuA, Heobxogumble Ans obecrnedveHus npasuabHOM
3KCN/yaTauumn U MOJIHOTO UCMO/Ib30BaHUA TEXHUYECKUX BO3MOMKHOCTEN MPOMBbILW/IEHHOTO KoHTpoanepa ATABA
MNK-30, nanee no tekcry NPUBOP, N/IK unn KOHTPOJI/IEP.

1.1 MUcnonblyemble TepMUHDbI U COKpaLLEeHUA
SSH — Secure Shell

MBMN — UcTouHMK BecnepeboinHOro NUTaHUs

MK — nporpammmpyemblit NOrMYEcKMit KoHTpoAep (NPOMbILAEHHbIA KOHTPOAEP);
OC — onepauMoHHada cucTtema;

MO — nporpammHoe obecneyeHue;

O3Y — onepaTMBHOE 3aNOMMHaIOLLLEE YCTPOICTBO;

®C - daitnosas cucrema.

PykoBoacTBo nonb3oBatena AFABA MK-30 4
Arc®.421445.004 pP3



00O KoHcTtpykTOopckoe Bropo "ATFABA"

2 Ha3HauyeHue

MpombiwneHHbI KoHTponnep ATABA MK-30 npeaHasHayeH Ans CO3AaHUSA CUCTEM aBTOMATU3MPOBAHHOIO
yrnpaBaeHUA TexHONOrMYyeckMm ob6opyaoBaHMEM B  PasMyHbIX 06/1acTAX MPOMbBIWAEHHOCTH, KUIULLHO-
KOMMYHaJ/IbHOTO M CeNbCKOro X03AMCTBA.

Noruka paboTbl KOHTPOANEpa onpeaenseTca notpebutenem B npouecce NPOrpaMMmUPOBaHMA KOHTPOIEpa.
MporpammmnpoBaHne OCYLLECTBAAETCA C MOMOLLbIO Pas/AMYHbIX CPEACTB Pa3paboTKM C  MCMO/b30BaHMEM
Komnunatopos C/C++.

3arpysKa npoekTa B npuMbop 1 ero oTnafKa npoussoanatca Yyepes uHtepodeiic Ethernet.

MpMbBOp OCHAWEH KUAKOKPUCTAANIMYECKMM rpadUyeckum MHAMKATOPOM, KaasuaTypol, noptom Ethernet,
yeTbipbma RS-485 noptamun, RS-232 noptom, USB-host n USB-OTG noptamu, cnotom ana SD-kapTbl, AaTYMKOM
HaMuYMA NUTaIOLWEN CeTH.

Hannune rpaduyeckoro MHAMKaTopa MO3BOJISAET Pa3paboTuMKy MPOEKTa BbIBOAUTb HA HEr0 Pas/iMYyHyHo
MHPOPMaLMIO O COCTOAHMM ObBbeKTa, nNpubopa M T.N. Kpome TOro, U3 NPOEKTa MOXKHO yNpaBaATb LBETamM
NOACBETKM MHAMKATOpPA.

Hannune knasmaTypbl NO3BOASAET BBOAMUTb B KOHTPOJIIEP Pa3/iIMYHbIe AaHHblIE W YNPaBAATb 0OBLEKTOM MO
MecTy.

BCTpOEHHbIVI I'Ib6303!'IEKTpMLIeCKMﬁ 3YMMEP MOXKET 6bITb MCNONBL30BaH B KayecTse 3ByKOBOl71 CUrHannsauuu.

Ha svuesoii naHenu npubopa nNpuUCyTCTBYIOT cBeToamoabl «Pabota», «Asapus» wu  «[llporpamma,
ynpaBAeHue KOTOPbIMWU AOCTYMNHO U3 NPOrpaMmmbl NPOEKTa.

YeTbipe ranbBaHUYECKN N30AMPOBaHHbIX NopTa RS-485 no3BonAloT ocyLLecTBAATL BbICOKOCKOPOCTHON 06MmeH
C BHEWHMMM YCTPOMCTBAMM BBOAA-BbIBOAA MO cTaHAapTHomy npoTokony MODBUS-RTU. Mopt RS-232
obecneunBaet cBA3b Apyrumu yctpoicteamm (MBM n 1.0.).

B KoHTponnep MoeT 6bITb ycTaHoBNAeHa SD-KapTta o6bemom a0 2T6, KOTopas UCNonb3yeTca npubopom B
KauyecTBe HAaKOMUTeNs, YTO NO3BOJIAET COXPaHATb 6onbwoin o6bem MHGOpMaLUK.

Hannumne nopta USB-host nossonser nogkniouats kK npubopy USB flash wakonutenn wn gpyrme USB-
ycrpoirctea. Mopt USB-OTG moskeT BbicTynatb B ponn USB-host nan USB-device n nossonser noaxkaoyats npubop
K KOMMbloTepy 411 cbema MHOOPMALLMK ¢ BHYTpeHHeW SD-KkapTol 6e3 ee n3BneyeHus.

MpumeHeHne OC peanbHoro BpemeHu Linux RT B KoHTpo/inepe Mo3BoASET MUCMO/b30BaTb B MPOEKTax ee
pecypcbl, TakMe Kak XpaHeHMe M HaKoMieHWe AaHHbIX B daliiax, Ux nepeHoc Ha BHelwHui cbemHbiit USB flash
Anck, anbo no cetu Ethernet. MHorosagauHoctb OC no3BonseT co3aasaTb NPOEKTbI, paboTatolime napannenbHo ¢
Ha3HaYeHWeM Pas/IMYHbIX MPUOPUTETOB.

Hannume ceTeBbIX pecypcoB No3BOASET NPOU3BOANUTL 06MeH MHbOPMaLMeEN NO IOKANbHOM CEeTU UK Yepes
MHTepHeT. Kog npoekTa coxpaHsetca Ha BHyTpeHHelt NAND-namaTu, sHeproHesaBucumble nepemeHHble (Tvn
retain) moryt coxpaHatbca Kak 8 NAND-namaTu, Tak n Ha SD-KapTe, 4To No3BosseT co3aasaTb 60/bliMe MPOEKTbI
M MONb30BaTbCA 3HAYMTENbHbIM YWUCAIOM MepemeHHbix retain. Hanuume gpaiisepos B8 OC Linux nossonser
NOAKI0YATb K KOHTPOINEPY pas/iMuHble YCTPOWMCTBA, Takue Kak mogembl, Wi-Fi ceTeBble aganTepbl 1 np.
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00O KoHcTtpykTOopckoe Bropo "ATFABA"

MuTaHue npmubopa NPOM3BOAMTCS OT CETU OT BCTPOEHHOIO0 MMMY/IbCHOrO MCTOYHUKA MUTaHWA, paboTalowero
B LUMPOKOM AManasoHe MUTAIOWEro HanpsKeHuAa. ITO MO3BOAIAET MCMNOAb30BaTb HeEZopPOrMe WCTOYHMKM
b6ecnepeboiiHoro nuTaHus ana obecnevyeHna 6es3aBapuitHOro ynpasBfeHUA O0b6beKTom. BcTpoeHHbIN
raJlbBaHWYECKM pPasBA3aHHbIM [ATYMK MNUTAIOLLEN CEeTM MO3BOJIAET MPMOOPY ONpeaenaTb OTCYTCTBUE CETW,
npeanpuHATL COOTBETCTBYIOWME AENCTBUA, MO0 KOPPEKTHO 3aBEPLLUTL paboTy.
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3 TeXxHUUYeCcK1e XapaKTepUCTUKU U YCI0BUA IKCNyaTaLum

O6wue cBeaeHuA

KOHCTpYKTMBHOE UCMO/IHEHME Kopnyc ans KpenneHus Ha DIN-peiky 35mm.

FabapuTHble pasmepbl 224x125x60

CTeneHb 3aWwmMTbl KOpnyca IP20

dneKTpUYeckoe NUTaHne 90-265B nepemeHHOro WAM NOCTOAHHOrO TOKa. YacToTa

nepemeHHoro Toka A0 63lu. HomuHanbHble napameTpbl
nutanua: ~220B 50Ty,

MoTpebnseman MOLHOCTb 7BT

NHamKauma paduueckuin LCD wuHamkatop ¢ RGB-noacsetkon 128x64
(amaroHanb 62mm.).

MHaMKaTopbl  Npuema-nepegadn  uHtepdelicos  RS-485,
Ethernet, USB.

NHankaTop obpalteHus K SD-Kapre.

Mporpammupyemble  MHAMKaTOpbl «Pabota», «ABapusa»,

«[lporpamman.

3ByKOBas CUrHanM3auma BCTPOEHHbIN Nbe303/1eKTPUYECKUI 3yMmMep

OpraHbl ynpasaeHus Knasuatypa 20 knasuw

AnnaparHble pecypcbl

MuKpoKOHTpoNep 32-x paspaaHbii, Cortex-A8 600MTry,

S:’;:n M TMN  onepaTUBHOWM 128M6 DDR3

06bem NAND-namsaTu 128M6

O6bem SD-KapThl no 276

Yacbl peanbHOro spemeHu Ectb

CTopokeBoi Tanmep Ectb

NHTepdelichbl

RS-485 lpynnoBas ranbBaHMYecKaa pa3Bsa3Ka, ckopoctb ao 230.4
K6/c 4ur.

RS-232 Ckopoctb a0 921.6 K6/c, pasbem DB-9 (curnansl RX, TX, RTS,
CTS) luwr.

Ethernet lanbBaHMYecKan passaska, 10/100 M6/c 1 wr.

USB 2.0 1.51 12 M6/c, Host - 1wT., OTG — 1wr.

NHTepdeiic ana | Ethernet

nporpamMmmmpoBaHnAa U oTnaaKu

XapaKTepucTUKM NoAKNI0YaeMbIX YCTPOMCTB XpaHeHua gaHHbix USB-flash

Bepcuu cneundunkaumm USB 2.0LS, FS, HS

Tunbl ¢painnoBbIX cucTem FAT(12,16,32), NTFS, ext(2,3,4)

MakcumanbHaa emkoctb  USB-

HaKonuTtensa, 6 276

XapaKTepuUCTUKM NOAKNIOYaEeMbIX YCTPOMCTB XPaHeHUA gaHHbIX SD-KapT

Bepcuu cneundunkaumm SD 2.00 yactb A2

Tunbl SD-kapT SD (mo 2r6), SDHC (a0 32r6), SDXC (ao 2T6)
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Knacc ckopoctn

SD class 2 v sbiwe

Tunbl $paiNoBbIX CUCTEM

FAT(12,16,32), NTFS, ext(2,3,4)

MaKcumasbHas SD-

HaKonuTtensa, 6

€MKOCTb

2T6

[ucKkpeTHble BXOAbl

JaTumK ceT NnepemeHHOro TokKa

Usx ~220B, ranbBaHM4YecKas pa3Bsaska — 1wr.

MporpammHble pecypchbl

OI'IepaLI,VIOHHaFI cncrema

PeanbHoro Bpemenu Linux RT 4.4.12

Ycnosua sKkcnayataumm

Tun nomeLeHnA

3aKprTbIe B3prBO6e3OI'IaCHbIe nomeuwleHnA 6e3 arpecCuBHbIX
napos u rasos

Temnepatypa
BO34yxa

OKpY*KatoLLero

Ot 0 po +70°C

Bna*HOCTb BO3ayXxa

BepxHWit nNpegen OTHOCUTENbHOM BAaXKHOCTM Bo3ayxa 80%
npu +35°C n 6onee HU3KUX TemnepaTypax 6e3 KoHAeHcaumm
BAaru.

ATmocoepHoe gasneHue

OT1 86 go 107 kNa
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4 YcTpoicTBO 1 NnpuHUUN paboTtbl npnbopa

Mpubop M3roTaBAMBaeTcA B MAACTMAcCOBOM Koprnyce, npeAHasHadyeHHOM ana Kpensienua Ha DIN-peitky
35mm. MoakraoyeHne Bcex BHELWHUX CBA3EW OCYLLECTBASETCA Yepes PasbeMHble COeAMHEHWA, PACMO/OKEHHbIE
no Asym 6OKOBbIM U NepeaHein CTOpoHam KoHTpoasiepa. OTKpbITUE Kopnyca 414 NOAKNIOYEHUA BHELWHMX CBA3EN
He TpebyeTcs.

Ha BepxHelt 6OKOBOI CTOpOHE pacnonoxeHbl pasbembl SD-kapTbl, USB-host, USB-OTG, un Ethernet. Pasbem
Ethernet RJ-45 npeaHasHayeH 419 MCNOb30BaHWUA Kak 3KpaHupoBaHHbIX (STP, FTP), Tak M HeakpaHMpoBaHHbIX
(UTP) kabeneir. Ha pasbeme Ethernet ycraHosneHbl ABa cBeToAMOAa — 3€/1€HbIN U KENTbI. 3eneHblil cBeToamnoa,
MHAMLMpPYeT nogkatoueHue K cetn Ethernet (Link), »entbiit — npoxoxaeHue naketos no cetu (Act). Ha HukHel
OOKOBOM CTOpPOHE pacnosioxeHbl pasbem RS-232 u muKponepekntoyatenm 1 m 2. Pacnaika pasbema RS-232
ctaHgaptHaa ana 9-koHTakTHoro pasbema COM-nopta (EIA/TIA-574). Mukponepekntoyatens 1 onpegenser
WCTOYHUK 3arpy3ku KoHTpoanepa. HopmanoHoe nonoxenune OFF (BepxHee) — 3arpyska ¢ NAND-namatu, ON
(HuskHee) — 3arpyska ¢ SD-kapTbl. MuKponepekaoyatenb 2 CAYKUT ANA NPUMEHEHMA MO0/b30BaTensAMU U
poctyneH B cpege OC Linux.

Ha nepegHeli cTopoHe npmbopa pacnonoxkeHbl pasbemsbl (cM. PucyHok 1):

X1 (RS485-1 1 RS485-2);

X2 (RS485-3 1 RS485-4);

X4 (natuvk cetn);

X5 (nutaHue);

X7 (akpaH Ethernet);

XS3 (nogkntoyeHne TepmuHanbHoro pesucropa 120 Om ans RS485-1);
XS4 (noakntoyeHne TepmuHanbHoro pesucropa 120 Om ans RS485-2);
XS5 (noakntoyeHne TepmuHanbHoro pesmcropa 120 Om ans RS485-3);
XS6 (nogkntoyeHne TepmuHanbHoro pesucropa 120 Om ans RS485-4);

Ha J'IVIL],EBOVI NnoBEPXHOCTU an6opa HaxoaAunTCcA KnasuaTypa n ceetoanobl.

«PaboTa», «ABapua» 1 «lporpamma» - NPOrpaMmmHO ynpasasemble CBETOANOAbI;

«JNCK» - UHANKauma obpalLeHun K SD-kapTe;

«USB» - nnamnkaTtop obpaueHus Kk USB-ycTpoiicteam;

«RS485-1», «RS485-2», «RS485-3» u «RS485-4» - pByuBeTHble MHAMKaTopbl o0bmeHa no
COOTBETCTBYHOWMM NnHUAM RS-485, npu nepenaye ropuT KpacHbIi CBET, NpU NpUeme - 3e/1eHbli;

«RS232» - pByuBeTHbLIN UHAMKATOP 0bmeHa nHTepdeiica RS232, npu nepenaye roput KpPacHbI CBET, NpU
npueme - 3e1eHbli;
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Al ADA 08040V 1IN
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PABOTA ABAPHA NPOTPAMMA

RS485-1 RS485-2 R5485-3 RS485-4 www.kb'uguvu-ru

e G2 C3

PucyHok 1 BHewHuli 8ud KoHmposnaepa

Mpnbop oCHalleH BCTPOEHHbIMW YacamMMu PeanbHOro BPEMEHM, KOTOPble MMTAlOTCA OT CbeMHOMN IUTUEBOM
6atapen Tmna CR1220.

BCTpoOeHHbIM 610K nuTaHMA  obecneynBaeT  MNUTaHME  BCEro  YCTPOKCTBa M 3alMLLEeH

CaMOBOCCTaHaB/IMBaOWMMCA NpegoxXpaHUTenem.

HasHayeHue pasbeMoB NpMBopa M MX KOHTAKTOB NPMBEAEHO B TabBAMLAX HUKE:

Tabnumua 4-1 Pasvem X1 (RS485-1, RS485-2), HazHaueHMe KOHTAKTOB

N2 KoHT. | HasHauyeHue N2 KOHT. HasHauyeHue
1 A (Data +) RS485-1 5 A (Data +) RS485-2
2 B (Data -) RS485-1 6 B (Data -) RS485-2
3 OpeHax-1 7 OpeHax-2
4 JkpaH-1 8 JKpaH-2

9 3emns

Tabnumua 4-2 Pasvem X2 (RS485-3, RS485-4), HazHaueHMe KOHTAKTOB

N2 KOHT. HasHayeHue N2 KOHT. HasHayeHue
1 A (Data +) RS485-3 5 A (Data +) RS485-4
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00O KoHcTtpykTOopckoe Bropo "ATFABA"

2 B (Data -) RS485-3 6 B (Data -) RS485-4
3 OpeHax-3 7 OpeHax-4
4 JKpaH-3 8 JKpaH-4

9 3emns

Tabnumua 4-3 Pasbem X4 (aaTumK ceTn), HasHaYeHNe KOHTAKTOB

N2 KOHT. Ha3HaueHune
1 ~220B
2 ~220B

Tabnuua 4-4 Pazvem X5 (NnUTaHMe), HasHaYEHNE KOHTAKTOB

Ne KOHT. HasHayeHune
1 ~220B
2 3asemneHue
3 ~220B

Tabnumua 4-5 Pazbem X7 (akpaH Ethernet), HasHaueHMe KOHTaKTOB

N2 KOHT. Ha3HaueHue
1 CoeanHeHue ¢ akpaHom yepes pesnctop 100 Om
2 Mpamoe coegMHEHUE C IKPAHOM

Tabnunua 4-6 TepMUHMpPYIOLLME NEPEMbBIYKU, HA3HAYEHNE

JInHuA O603HavyeHne Ha3sHayeHune

RS485-1 XS3 Mpu ycTaHOBNEHHOW Mepemblyke (3aMbIKaHWM  KOHTAKTOB

RS485-2 XS4 MepemblyKoi)  MOAK/IOYAOTCA  BHYTPEHHME  TepMUHa/bHble
pesuctopbl 120 Om pgns cornacoBaHuMa C COOTBETCTBYHOLLMM

RS485-3 XS5 BOJIHOBbIM COMPOTMBAEHMEM Kabens.

RS485-4 XS6

MporpamMmmHas 4acTb NpMbopa COCTOUT M3 TPeX MOAYNEN:

3arpy3suuk OC;
OC Linux;
Monb3oBaTeNbCKoe NpPUKAaZHOE NporpammHoe obecneyeHue;

Mpu BKAKOYEHUMN rlpM6opa CHa4asna BbIMNO/IHAETCA 3arpysynk, MNOTOM 3anyCKaeTcA OC n, 3atem,

3arpy3umk OC BbINo/IHAET pacnakoBKy obpasa OC, ero pasmelyeHune B O3Y, 3anycK Ha BbINOIHEHME 3arpy3Ku

Nno/b30BaTe/IbCKOE NPUKNagHOEe nNnporpamMmmHoe obecneyeHune (I'Ipl/l ero HaJ'IVI‘-IMVI).

OC. Kpome Toro, 3arpysunk obecneumBaetr obHoBneHune obpasa OC Bo BHyTpeHHer NAND-namsTtn. Bo Bpems
paboTbl 3arpy3umnKa 3aropaertca ceetogmnos «Pabota», ganee npu 3arpyske OC cBeToAMOA racHeT.
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OC Linux cnyskut 6a3o0Boii OMepaLMOHHON CUCTEMOW, B KOTOPOM BbIMOJIHAETCA MOJ/Ib30BaTE/IbCKOE
npuKNagHoe nporpammHoe obecnedyeHue.
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5 MoarotoBKa Nnpubopa K CNONAb30BAHUIO

5.1 Obwme yKaszaHusa

B 3umHee Bpems Tapy ¢ MJIK pacnakoBbiBaTb B OTan/JiMBaeMOM NMOMELLEHUN He paHee Yyem yepes 12 4 nocne
BHECEHMA UX B nomelleHMe. MOHTax, sKcnayaTauma u aemoHTax MJIK goaKHbI NPON3BOANUTLCA NEPCOHAIOM,
O3HAaKOMJ/IEHHbIM C NpaBMAaMW  €ro  3KCnayaTauMm W NpoweawuMn  WMHCTPYKTaXK npu  paboTe cC
371eKTPo0bopPYyA0BaHMEM B COOTBETCTBMM C NMPaBUIaMM,

YCTaHOBNEHHbIMM Ha NPeAnpPUATUK-NoTpebuTene.

5.2 YKasaHua mep 6e3onacHocTn

Mo cnocoby 3aWmTbl OT NOpPaXKeHUA aneKTpruyeckum Tokom MJIK cootsetcTeyeT Knaccy 0 no FOCT 12.2.007.0-
75.

Mpu aKkcnayaTauMm M TEXHUYECKOM 0bCcnyKMBaHUM Heobxoammo cobnoaatb TpebosaHma FOCT 12.3.019-80,
«MpaBua 3KcnayaTauun 37EeKTPOYCTAaHOBOK noTpebutener» u «MpaBua oxpaHbl TpyZa MpW 3KCMAyaTauuu
3/1eKTPOYCTAaHOBOK NoTpebutenei».

Mpu 3KcnayaTaumMum npubopa OTKPbLITbIE KOHTAKTbl KAEMMHOM KOMOAKM HaxoAAaTCA MoA, HanpsxKeHuem.
YCcTaHOBKY npubopa cieayeT NPou3BOAUTL B CMELMANIM3NPOBaHHbIX WKadax, JOCTYN BHYTPb KOTOPbLIX paspeLleH
TOJIbKO KBA/IMOULMPOBAHHBIM CrieumansmcTam.

Mobble nogkntodeHma K MJIK n paboTbl NO ero TexHUYEecKoMy OB6C/AYKMBAHMIO MPOU3BOAMUTL TO/IbKO Npw
OTKIHOYEHHOM NUTAHUU NPUHOPA M NOAKNHOYEHHBIX K HEMY YCTPOMCTB.

5.3 MoHTa} u nogKknoueHue npmubopa

NocnepoBaTeIbHOCTb MOHTAXa an6opa cneaywouwan:

OCYLLEeCTB/ISETCA MOArOTOBKA MOCaA0YHOrO MecTa B WKady 3nekTpoobopynoBaHua. KoHCTpyKuma wkada
[ONKHa obecneynBaTb 3aWwmMTy NpMbopa OT NonagaHUA B HEFO BAArW, rpAsv U NOCTOPOHHUX NPeaMeTOB;

npubop ykpennaetrca Ha DIN-pelike. Mpu pasmeweHnn npubopa cregyer MNOMHUTb, 4YTO MNpuU
3KCMyaTauMmM OTKPbITbIE KOHTAKTbl KJAEMM HaxoAATCcA MoZ HAanpsXKeHWem, OnacHbIM A1 Ye/I0BeYECKOM

HKU3HWN.

MutaHue MJIK cneayeT ocywWEecTBAATb OT CETU NepemMeHHOro UaAM NOCTOAHHOrO ToKa Hanps)eHuem 90-265B.
[Na noBbIWEHN MOMEX03aLUMLLEHHOCT M Be3aBapuiiHOM pPaboTbl Npubopa pekoMeHAyeTcs WCNo/b30BaTb
UCTOYHMK BecnepeboiHOro NUTaHuA. JIMHUM NUTAHUA BbINOJIHAKOTCA MHOTOXMAbHbIM Kabenem cedyeHnem ot 0,35
no 0,75 MMZ, PekomeHayemble Tunbl Kabenei - MKLL, MK3LWU, MKLUM FOCT 10348-80.

MogkntoueHne uHTepdelica RS-485 BbinonHsAeTCA NoO ABYXMPOBOAHOW CXeMe CUMMMETPUYHbIM Kabenem c
BO/IHOBbIM conpoTtusneHnem 120 Om. PekomeHayembie Tunbl Kabenein: KUMB3IB 1,5x2x0,78; KMMN3B 2x2x0,6 nan
aHanornyHole. MoaKNtoYeHNe NPOM3BOAUTL MPU OTKAOYEHHOM HaNpPAXKEHWUM NUTAHMA BCEX YCTPOMCTB ceTn RS-
485. Heobxogumo cobnofate NOAAPHOCTb NoOAKAtoYeHMA. [poBog «A» NOAKOYAETCA K BbiBOAY «A»
KOHTpPOJI/Iepa, aHaNOTMYHO COeOMHAITCA BbiBOAbl «B». B OKOHeuHbIx y3nax avHum RS-485 yctaHaBauBatoTcs
TEPMUHA/bHbIE PE3UCTOPbI. B KOHTpOA/NEpe BCTPOEHHblE TePMMUHANbHbIE pe3ncTopbl conpoTueaeHnem 120 Om
NOAKOYAKOTCA COOTBETCTBYIOWMMM nepemblukamm XS (cm. Tabaunua 4-6). BapmaHTbl cxem NOAKNOUEHUA NNHUM
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npusegeHsbl B MpunoxkeHuax 1-4. Mpu ncnonb3oBaHUKM Kabena «sutaa napa» tmna UTP kateropumn He Huxke 4 ¢
BOAHOBbIM conpoTuBaeHrem 100 Om, B KayecTBe TEPMUHANbHBIX PE3UCTOPOB CAeAyeT UCMONb30BaTb BHELHME
cornacylowme TepmuHaabHble pesncTopbl HomuHasiom 100 Om, npenBapuTenbHO CHAB COOTBETCTBYOLLME
NOAKNOYEHHON IMHMM NepemMblykn XS1-XS6. AnrvHa anHum cesasu ana uHtepoeiica RS-485 — ao 1000 m.

YCTPOMCTBO A0/KHO 6biThb HaZEeKHO 3a3emaeHO0. Ha 3a3emMNaloWmx 3aXKMMax He A0KHO 6biTb PrKaBUMHBI.
Mpy TEXHUYECKOM 06CNYKMBAaHUN HEODXOAMMO OCYLLECTB/ATL MPOBEPKY 3a3EMJIEHUA.

5.4 dneKTpoMarHMTHbie NOMeXu U MeToabl UX NOAABEHUA

Ha pa60Ty an6opa MOTYT OKa3biBaTb B/IMAHNE BHELWUHWE 3/IEKTPOMArHUTHbIE NMOMEXU, BO3HUKalOWME Noa
BO3,£I,€I‘;ICTBI/IEM 9/1IEKTPOMATrHUTHbIX nonem, HaBOAWMMbIE Ha CaM I'IpVI60p M Ha TIMHNUN CBA3U an6opa C BHEWHUM
O60py,£l,OBaHI/IEM, a TaKXe nomexu, BoO3HUKawLwmne B I'IVITBIOLLI,EI?I ceTn.

[OnAa ymeHblUEHUA BAUAHUA SNEKTPOMAarHUTHbIX NOMeX HeobXOAMMO BbIMONAHATL NPUBEAEHHbIe HUXKe
pekomeHaaunmn:

obecneynTb HafeKHOE IKPAHMPOBAHME CUTHAMBbHBIX JIMHWIA. DKPaHbI CledyeT 3/1IeKTPUYECKU U30/IMPOBaTb
OT BHellHero 060pyA0BaHNA Ha NPOTAXKEHMM BCEM TPACChl U NOACOEANHATL TONLKO K NpeaHasHaYeHHoMY
KOHTaKTY;

ONA IMHUI CBSI3M MCMO/Ib30BaTb [PEHaXKHbIM MPOBOA, AN BblpaBHMBAHWA MNOTEHUMANIOB MNPUEMO-
nepeaaTynKos.

nprMbop peKoMeHAyeTcA YCTaHaB/AMBaTb B META//IMYECKOM LWKady, BHYTPU KOTOPOro He LOJIKHO ObiTb
HWKaKoro cunosoro obopygoBaHuMA (KOHTAKTOPOB, MyckaTenei u T.n.). Kopnyc wkada fonxeH 6biTb
HaAeKHO 3a3eM/IeH.

Ana YMeHbLlEeHNA 3N1eKTPOMArHUTHbIX nomex, BO3HUKaWUxX B I'II/ITaIOLLI,en ceTtn, cneayet BbINOJHATbL
cneayouime pekomeHgaummn:

NoAKAoYaTh NPUBOP K NUTAIOLWEN CeTU OTAENbHO OT CUA0BOro 060pPYA0BaHMS;

NMPM MOHTa)Ke CUCTEMbI, B KOTopoi paboTaeT npubop, ciaesyeT yuuTbiBaTb MpasBuia OpraHM3auuu
3¢ PeKTMBHOro 3a3emneHus;

BCE 3KpaHbl M 3a3eMAAOLLME JIMHUKM MPOKAa4bIBATh MO CXeme «3Be3ga», Npu 3ToOM Heobxoanmo
obecneynTb XOPOLIMI KOHTAKT C SKPAHMPYIOWUM UM 3a3eMIAEMbIM 3/1EMEHTOM,;

3a3eM/IAOLLME LeNM JOMKHbI BbiTb BbINONHEHbI MPOBOLAMM C CEYEHNEM He MeHee 1Mm?;

yCTaHaBAMBaTb GUALTPbLI CETEBLIX MOMEX B IMHUAX NUTaHUA Npubopa;

yCTaHaBAMBaTb UCKporacslme GUAbTPbI B IMHUAX KOMMYTaLMKU CUI0BOTO 060pyA0BaHMS.
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6 Hacrpouka npubopa

Ha ypoBHe onepaunoHHOli cuctembl Npubop nmeet dainoBble Pecypcbl U CUCTEMHYIO KOHCOMb. B daiinax
coaepxutca Heobxogumas nHdopmauma aaa pabotbl OC M NONb30BATENbCKOTO MPUKAALHOTO NPOrPaMMHOIO
obecneyeHns. KOHCONb CAYKUT ANA MHTEPAKTMBHOrO B3aumoaenctems ¢ OC (BbinosHeHMsa KomaHa OC v T.0.).

dairnosan cuctema coctout us cuctemHon PC n moHTMpyemoit ®C, KoTopaa AOCTYMNHA KaK A1A YTEHUA, TaK U

1 .
ANAa 3anncn-, umerolaa cneagyrouime TO4HKM MOHTAaUPOBaHUA!

/run/media/mmcblk* ana SD-kapTb!;
/run/media/sda* gna n USB-dneuws;

CUCTEMHas KOHCOMb HAaxoAMTCs Ha nocnegosaTtesibHom nopte RS-232. MapameTpbl TepMUHANa A48 KOHCOM

cneayiouime:

CkopocTtb (6ut/c): 115200
BUTbl AaHHbIX: 8

YeTHoCTb: Het

Crtonosble 6uThI: 1
YnpasneHue notokom: Het

CoeaMHeHMe KOHTpPO/A/epa C NepcoHasbHbIM KOMMNbOTEPOM Mo MHTepdelicy RS-232 npoussoamTcsa Hynb-

MO EMHbIM Kabenem.

Mpw 3arpyskeHHol OC, NOAKNOYEHHOW U HAaCTPOEHHOM CEeTU AOCTYN K CUCTEMHOWM KOHCOJIM MOXKHO NOyYUTb
no SSH.

MpaBa agMmuHMcTpaTopa Ans Bxoaa no SSH:
NoruH: root

Maponb oTcyTCTBYET

6.1 YcraHOBKa BpemeHM 1 gatbl

Ana YCTaHOBKU BpeMeHWN U AaTbl cieayeT BOCNO/1b30BaTbCA KOMaHAOVI:

dat e MVDDhhmmiyYYY

roe
MM - mecay (1-12);
DD - uuncno (1-31);
hh —yacbl (0-23);

1 o
SD-kapTa MoXeT 6biTb 3ab/0KMpOBaHa Ha 3anuMcb NPW YCTAaHOBKE HA HeWl nepek/oyatens B

COOTBETCTBYOLLEE NMOSTOXKEHNE.
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mm — muHyTbl (0-59);
YYYY - roga.

Ana COXpPaHeHNA YCTaHOB/IEHHOIoO BpemeHu U AaTbl B YacCbl pea/ibHOro BpemeHu BOCI'IOI'Ib3yﬁT€Cb KOMaHAOVI:

hwel ock —w

Mpu noaknoyeHUn KoHTposnnepa K cetnm Ethernet u Hannumm BbIXOga B WHTEpHeT, npoucxoguTt
CUHXPOHU3ALMNA BPEMEHMU C CEpBEPaMU TOYHOTO BPEMEHM.

Yacosoli nosac ycraHaenusaetcA B daine /etc/profile nytem 3agaHua nepemeHHol oKpysKeHua TZ.
Hanpumep, export TZ="STD-5" (ans EkaTepuHbypra).

6.2 AocTyn K ¢ailnam KoHTpoanepa

[ocTtyn K paitnam u pecypcam KoHTpoasepa npwu 3arpyxeHHoi OC (B T.4. 3anyLeHHON CUCTeMbl UCNONHEHUA
CODESYS) MOHO NoAy4uUTb CAeayowmMmmn cnocobamu:

yepes CUCTEMHYIO KOHCO/b Ha nopTe RS-232;
yepes CUCTEMHYI0 KOHconb SSH-cepBuca;
yepes sftp-cepsep;

Ana poctyna K dainam KoHTponnepa uyepes sftp-cepsep cneayer nonbsosatbea Unix-coemectumbim sftp-
Knnentom. Moa OC Windows ato moskeT 6biTb, Hanpumep, WInSCP, Total Commander v 1.n.

6.2.1 HacTtpoiiKa ceTeBOro gocryna

[na Mcnonb3oBaHMA CETEBbIX PECYpPCoB HEOBXOAMMO HAcTPOUTb MnoaknodeHne K cetm Ethernet. Mo-
yMon4YaHUIO Npubop HacTpoeH Ha nosaydyeHue ceTeBbix HacTpoek no DHCP. Mpocmotpets IP-agpec n gpyryto
ceTeBylo KOHOUIyPaLMIO MOKHO U3 KOHCOIM, Habpas KomaHAy:

ifconfig

3agatb cTaTuyeckuin IP-agpec moxHo B daiine /etc/systemd/network/10-eth.network, Hanpumep:

. [Network]

| DHCP=no

| Address=192.168.10.32/24
| Gateway=192.168.10.10
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7 O6HOBNEHME 6a30BbIX NPOrpaMmmHbIX KOMNOoHeHTOoB MJIK

Mpubop nocTaBAAeTcA C YCTaHOBAEHHbIMW 6a30BbIMM NPOrPaMMHbIMM  KOMMOHeHTamMKn. B npouecce
aKCMlyaTauum nNpubopa MOMKET BO3HUKHYTb HEeobXoAMMOCTb UX O0b6HoBAeHuA. dalinbl  NPOrpamMHbIX
KOMMOHEHTOB MOTYT 6bITb NOAYYeHbl Yepes calT Msrotosutens — Www.kb-agava.ru, nvubo npegocrasneHbl no

3anpocy. Kpome Toro, ¢ainbl NPOrpammMHbIX KOMMNOHEHTOB HaxoaATcA Ha SD-kapTe, nocTaBnasemoii BmecTe C
npubopom.

BbasoBoe nporpammHoe obecneuyeHne ana MK coctout us cnegyrowmx moaynemn:

3arpysuuk;
OC Linux;
KopHeBas ¢alinoBan cuctema;

3arpysumK cAyKuT ans 3arpysku OC, a TakKe 41a 06HOBAEHMA NPOrPamMMHbIX KOMMNOHEHTOB KOHTPOIAEPA U
no-ymonuanuto xpaHutca Bo NAND-namatu MNJIK. ®ainbl KomnoHeHTOB 3arpy3unka; U-boot.img (o6pas U-Boot) u
MLO (nepsuuHblit 3arpysumnk). JaHHble daiabl B3aMMOCBA3aHbl M AO/XHbI NMPUMEHATHCA TONbKO COBMECTHO,
O4HOWN M TOW e Bepcun. MNpn BKAIOUYEHUN KOHTPONEPA CHaYana NPOUCXOAMT 3arpy3Ka NepBUMYHOrO 3arpysuymKa
MLO Bo BHYTpPEHHIOO NamATb MPOLECCOPA, KOTOPbIN BbIMOJHAET MHULMANMU3ALMIO HEOBXOANMOro 060pyA0BaHNA
M 3arpyKaeTt ocHoBHOI 3arpy3umk U-Boot, KoTopbiit Bnocneactsum 3arpyskaet KomnoHeHTbl OC Linux n nepeaaet
UM ynpasneHue. KoHTponnep no3BosifeT BblbUpaTb UCTOYHUK 3arpy3kyM NpU NOMOLLM MUKponepeKknatodaTtena 1,
pacnonoXeHHoro Ha 6oKoBoi cTeHKke auuesoi naHenn — anbo M3 NAND-namaTM - 3TO OCHOBHOM peXxum
3arpysKku, nonoxeHne mukponepekntodatenna «OFF» - eepx. /In6o ¢ SD-KapTbl — 3TO AONOAHUTENBLHbIA PEXUM
3arpysKku gna 06HOBAEHUA UM aBaPUIHOTO BOCCTAaHOBAEHMA KOHTpOAepa.

MporpammHblie KomnoHeHTbl OC Linux xpaHaTtca 8 NAND-namsaTh KoHTpoasiepa u cocToaT u3 obpasa agpa
Linux — ¢aitn zImage n daitna onuncaHma ycrpoiicte am335x-agava_30.dth. JaHHble daiinbl B3aumocBA3aHbl U
[O0/KHbI MPUMEHATLCA TO/IbKO COBMECTHO, OZHOM U TOM »Ke BepCuMu.

KopHeBas ¢aitnoBas cuctema cogepKUT Habop KaTasloros U yTUAUT AN HOPMAJibHOM paboTbl OC, xpaHuUTca
8 NAND-namaTtn n moHTUpyeTca npu 3arpyske agpa OC Linux. Uma daitna obpasa Ona NPOLWIMBKU KOPHEBOM
dbaitnosoit cuctembl — agava.ubi.

Cucrtema mcnonHernms CODESYS coctout us daiinos codesyscontrol, codesyscontrol.a u CODESYSControl.cfg,
pasmelleHa B KopHeBoit daiinosoi cucteme B Katanore /usr/bin/codesys n 3anyckaertca Kak cepsuc npu 3arpyske
OC Linux. OaHHble ¢aiiabl B3aMMOCBA3aHbI U A0/13KHbl NPUMEHATHCA TOIbKO COBMECTHO, OZHOMN U TOM e Bepcuu.

7.1 Bxoa B KOHCOMb 3arpy34ynKa U 3agaHue Napona aNa BXxoaa B Hee

[nA BbINONHEHWUA HEKOTOPbIX AENCTBMI MOXKET NOHAaA06UTLCA BXOA, B KOHCONb 3arpysunka U-Boot. [ns Toro
yTo6bl NOMYYUTHL AOCTYN K KOHCOAWM 3arpysymMka HeobxoOAumo MOAKAUYUTb NpMBOpP K TepMMHANY KOoMMbloTepa
yepes mHTepoelic RS-232 (cm. n.6). 3aTem BKAOUMTL NPMBOP M B MOMEHT paboTbl 3arpy3ynka npu nosBAEHUM
coobueHun «Enter password to abort autoboot» ssectn naposib ana Bxoaa B 3arpy3yunk. Ha BBoA, naponsa aaercs
orpaHuyeHHoe Bpemsa. NMo-ymonyanuio 1 c.

Maposiem No-ymonyaHuio ABAAeTca cumeon npobena. T.e. UToObl BOMTM B KOHCOJ/Ib 3arpysynka Heobxoammo
Ha TEpMMHa/e KOMNbIOTEPA HaXKMMaTb CMMBO Npobena Ao nossneHus npurnaweHna koHconn: AGAVA6432.30%#.
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M3MeHUTb Naponb AAa BXo4a B 3arPpy3yuMK MOXKHO HaumHaa ¢ Bepcum 3arpysumka U-Boot 2016.05-00238-
07183341 (Feb 13 2020 - 12:57:18 +0500) u HoBee.

MoagpobHo pabota c¢ 3arpysuMkom U-BoOt onucaHa B AOKYMEHTaUMM, pPasMELLeHHOW Ha caiTe
https://www.denx.de/wiki/DULG/Manual.

Maponb ana exoga 8 U-BOOt xpaHuTCa B nepemeHHOl oKpyskeHusa «bootstopkey». Takum obpasom, ans
U3MEHEHWA Napo/ia [AOCTyna K KOHCOAM 3arpysumka HY)KHO M3MEHWUTb MepeMeHHylo OoKpyxKeHua U-Boot
«bootstopkey». CaenaTb 3TO MOKHO M3 KOHCO/IM 3arpy3ymnKa, a Takxke U3 KoHcoam Linux.

Mpu 3a4aHnM Napons ciedyeT yunTbiBaTb, YTO Ha BBOA, NapoiA OTBOAUTCA onpedeneHHoe Bpems, 3a4aHHoe
B nepemeHHol okpyxeHua U-Boot «bootdelay» B cekyHpax. Mpu ycTaHOBKE OJIMHHBIX M CAOXHbIX Maponen
HeobXoAMMO YCTaHOBUTb COOTBETCTBYHOLLEE BPEMS, AOCTaTOYHOE A/ BBOAA Napos, YTobbl Hbila BO3MOXKHOCTb
BOMTM B KOHCO/b 3arpy34mKa.

[na nsmeHeHusa Napoas BXoda B 3arpy3umnkK, Hanpumep Ha «abcl23» 1 spemeHn BBOAa Napons Ha 5 cek. us
KoHconn U-Boot Heobxoammo nocnenoBaTe/ibHO BbINOJHUTL KOMaHAb!.

set env boot st opkey abc123
setenv bootdelay 5
saveenv

reset

ANAa nsmeHeHnA Napona n3 KOHCOU Linux HEO6XOAMMO nocnenoBaTe/IbHO BbINO/IHUTb KOMaHAbl:

fw setenv -c /etc/fw_ env. NAND. confi g boot st opkey abc123

fw setenv -c /etc/fw env. NAND. confi g bootdel ay 5

[ns Bo3BpaTa 3HAYEHUIN NO-YMOSYAHUIO, HEOBXOAMMO BbINOAHUTL M3 KoHconu U-Boot:

set env boot st opkey
setenv bootdelay 1
saveenv

reset

13 KoHcoam Linux;

fw setenv -c /etc/fw env. NAND. confi g boot st opkey '

fw setenv -c /etc/fw env. NAND. confi g bootdelay 1

7.2 O6HOBNEHME KOMMOHEHTOB 3arpy3umnKa

MoarotosuTb SD-KapTy ¢ daitnosoit cuctemont FAT(12,16,32). PaamecTutb B ee KOpHeBOW KaTtanor daitsbl
ans obHosneHma MLO u u-boot.img. YcraHosuts SD-kapTy B npuéop.
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MogxkntounTb MJIK Hynb-mogemHbiM Kabenem K uHTepdelicy RS-232 komnbioTepa. Ha KomnbioTepe
HaCTPOUTb TePMMHaAN, B COOTBETCTBMM C MapamMeTpaMM, YKasaHHbIMK B N.6, BbIOpPaTb COOTBETCTBYIOLMIA
nopr.

BoliTn B 3arpy3umk (cm. n.7.1), 4o noAsneHWsA B TepmMmUHane cTpoku npurnaweHuna AGAVAG432.304#.

B TepMmnHane nocnefoBaTesbHO BbINOAHUTD KOMAHAbI

run upd_nm o

run upd_u- boot

Y6eantbca, UTO KOMaHAbl BbIMOAHUAUCH 6e3 oWwKnboK.

BbIkaountb MNJ1K, 3aTem BKAOUYUTb M MOBTOPHO 3aMTU B 3arpy3umKk Kak 6b110 yKasaHo Bbille. YbeauTbea,
YTO NPOM30LLIA 3arpy3Ka 06HOBIEHHOW BEPCUM 3arpy3umKa.

O6HOBUTb NEPEMEHHbIE OKPY’KEHMA HOBOrO 3arpy3unKa, BbINONHUB KOMaHbl B TepMUHanNe

env default —f -a
~ saveenv

reset

Yb6eauTbcs 4TO, NPOM3OLLNA MOJHAA 3arpy3ka KOHTpo/epa - A0 noasaeHua npurnawenuna OC Linux B
KomaHAHol cTpoke agava6432_30 login:.

7.3 O6HOBNeHMe KomnoHeHToB OC Linux

MopAaaoK aencrena no o6HoBeHUIO KomnoHeHTos OC Linux:

MoarotoeuTb SD-KkapTy c dainosoit cuctemoint FAT(12,16,32). B kopHeBom KaTanore SD-KapTbl co3gatb
nanky boot. Pasmectutb B nanke ¢ainbl ans obHosaeHus - zImage n am335x-agava_30.dtb. YcraHoBuTb
SD-kapTy B npubop.

MogxkntounTb MJIK Hynb-mogemHbIM Kabenem K uHTepdelicy RS-232 komnbioTepa. Ha KomnbioTepe
HacTPOWUTb TEPMWHAA, B COOTBETCTBMM C MapamMeTpamMu, yKasaHHbIMU B N.6, BbI6paTb COOTBETCTBYIOLLMIA
nopr.

BoliTh B 3arpy3umk (cm. n.7.1), 4o noAsneHWA B TepMUHane cTpoku npurnaweHuna AGAVAG432.304#.

B TepMMHane nocnenoBaTeIbHO BbINOAHUTbL KOMaHAbI

run upd_f dt
run upd_li nux

reset

Y6eamTbCa, YTO KOMaHApbl BbINONHUAUCL 6e3 OWKNBOK M KOHTpO/IAep nepesarpy3unnca ¢ 06HOBAEHHOM
Bepcueit Linux.

7.4 O6bHOBNEHME KopHeBOM $paiiNIoBOUN cUCTEMDbI

BHumaHue! Mpu o6HoBNEeHUN KOpHeBO ¢aiinoBoi cuctembl Bce NONb30BaTe/IbCKUE HAaCTPOUKU, NPOEKTbI
M uHble ¢aiinbl nonb3oBaTena He coxpaHawoTcA. lMepes o6HOBAeHMEM MX Heo6XO0AMMO COXPaHUTL

CaMOCTOATENIbHO.
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Mopsagok gencrenit no o6HoBAEeHWUIO $HaNI0BOM CUCTEMBI.

Moarotosutb SD-kapTy c dainosoit cuctemoin FAT(12,16,32). PasmectnTb B KOpHeBOW Kartasnor ¢aiin
obpasza KopHeBoW ¢ainosoit cuctembl agava.ubi (ecnn ¢daiin 6ol NocTaBneH C APYrUM MUMEHEM, HO C
pacwupeHunem *.ubi, Heobxoanmo ero nepemmeHoBaTb B agava.ubi). YcraHosuts SD-kapTy B npuéop.
MNoakntountb MK Hynb-mogemHbiMm Kabenem K uHTepdelicy RS-232 komnbioTepa. Ha KomnbloTepe
HacTPOUTbL TEPMWHAJ, B COOTBETCTBMM C MapamMeTpamMu, YKasaHHbIMUK B N.6, BbI6paTb COOTBETCTBYIOLLMIA
nopr.

BoiiTn B 3arpy3unk (cm. n.7.1), Ao noAsieHUsa B TepmMmUHane cTpoku npurnaweHuna AGAVAG432.30#.

B TepMMHane nocaefoBaTe/IbHO BbIMOJHUTbL KOMAHZbI

run upd_rootfs

reset

Y6eautbca, 4To NpOLWMBKA npousowna 6e3 ownboK M KOHTPOANEp nepesarpysmiaca ¢ 06HOB/EHHOM
KopHeBoW $alinoBOMN CUCTEMOIA.

7.5 O6HOBNEHME NpUKNaLHOro (NoNb30BaTeNIbCKOro) NPorpaMmmHoro obecneyeHus

B onepauMoHHy0 cuCTeMy BCTpoeH cepsuc o6HOBMeHMA agava-uob, BbinoAHAOWMIACA npu 3arpyske
KOHTpOJIIEpa.

Mpu crapTe cepsBuca MPOUCXOAMT NPOBepKa MoAKAuYeHHbIX Hocutenei tvna USB flash nanuumne daitna
update.sh, n ecnv TakoBoit 06HapysKeH, NPOU3BOANTCA €ro BbINOSHEHME.

B ckpunTe update.sh onucbiBatoTca Bce gelicteus, Heobxoanmblie AaA BbINOAHEHUA 06HoBAeHMA TMO.

HuKe npuBedeH npumep CKPMNTa, MNPOM3BOAALLErO MoAadyy 3BYKOBOTO CWUrHafa W nepesarpysky
KOHTpOANepa:

#1/bin/sh
#Update script

USB_DIR="dirname $0°
#Example usage:
#3USB_DIR/ledtest

#Make sound:
echo -en "\07" > /dev/tty5

#Echo message to console and reboot:
echo "Done!Rebooting™ >> /dev/tty0
reboot
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00O KoHcTtpykTOopckoe Bropo "ATFABA"

8 TexHuuecKoe obcny>kKnsaHue

Mpu BbiNOAHEHME PabOT MO TEXHWYECKOMY OBCAYKMBAHUIO KOHTpOA/Eepa Heobxoanmo cobaoaatb mepbl

6e30nacHOCTH, U3/IOXKEHHbIE B pasaene 5.

TexHUYECKMIA OCMOTP KOHTPO//Iepa NPOBOAUTCA 0BCNYKUBAIOLWMM NEPCOHANOM He peke OA4HOoro pasa B 6

mecAaueB U BKNKOYaET B cebs BbINONHEHNE cneayroumnx onepau,mﬁ:

OuUCTKY KOpryca U KNEMMHbIX KOJIOLOK NpMbopa OT Nblin, rpsA3u 1 MOCTOPOHHMX NPegMETOB;
MpoBepKy KayecTBa KpenneHusa KoHTpoanepa Ha DIN-peiike;
MpoBepKy KayecTBa NOAKAOUYEHUA BHELWHMX CBA3EN.

O6HapyXeHHble NPU OCMOTPE HEAOCTATKMN CAeayeT HEMEeAJ/IEHHO YCTPAHUTD.
3ameHa nuTreBoi baTapeun YacoB peasibHOro BpeMeHM!:

MoarotoBuTb HOBYIO NNTHEBYIO HBaTapeto CR1220;

BbIKNHOYUTL U LEMOHTMPOBATb KOHTPONEP;

MOMECTUTb KOHTPOINEP Ha CTO/E INLLEBON KPbILWKOW BBEPX;

M3Bneub SD-KapTy;

OTKPYTUTb YEeTbIPE BUHTA KPErJeHNa NMLEBON KPbILLKM KOHTPO//1Epa;

AKKYpaTHO CABWMHYTb /IEBYIO CTOPOHY KPbIWKKW BHM3, HE A0MNycKasa oTcoeAuHeHue waenda KpbIWKU oT
pasbema;

[epxatenb 6aTapen X4 pacnonoxkeH y nesoro sepxHero yrna LCD-uHankatopa;

YacoBoi 0TBEPTKOM M3BAEYb CTapyto 6aTapeto U YCTaHOBUTL HOBYIO;

Cobpatb npnbop B 0bpaTHOMN NocnenoBaTENbHOCTU, yCTaHOBUTbL SD-KapTy;

YCcTaHOBUTb NPUHOP Ha MecTo.
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O NMpaBuna TPaHCNOPTUPOBAHUA U XPaHEHUA

KoHTponnep [omKeH TpaHCNopTMpoBaTbCA B ynakoBke npu Temnepatype ot -30°C go +80°C wu
OTHOCUTE/IbHOM BAAXKHOCTK BO3Aayxa He 6onee 95% (npu 35°C).

TpaHcnopTUpOBaHMe A0NYCKaeTCA BCEMU BULAMM 3aKPbITOro TpaHCcNopTa.
TpaHcnoOpTUPOBaHME HA camoieTax AOXKHO MPOU3BOAMUTLCA B OTAN/IMBAaEMbIX FePMETUYHbIX OTCEKaX.

YcnoBua xpaHeHus npubopa B TPAHCMOPTHOM Tape Ha CKnage noTpebutens AO0/KHbI COOTBETCTBOBATb
ycnosusam 1 no FOCT 15150-69.

Bo3ayx B nomelLeHMN XpaHEHUA He JOMKEH COAepKaTb arpecCMBHbIX MapoB M ra3os.
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10 KomnaeKTHOCTb

KoHTponnep «ArABA MK-30» - lwr.
PYyKoBOACTBO MO 3KCMAyaTaumm - lwr.
PYyKoBOACTBO Nporpammmcra - lwr.
Hynb-mogemHbiit kabenb 9F/9F - lwr.
MacnopT - lwr.
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11 rapaHTumnHble obaA3aTenbcTBa

[apaHTUIHBIN CPOK 3KCNAyaTaummn — 12 MecaLEeB CO AHA NPOAAXKM.

B cnyyae BbIXOAa KOHTpO//IEpa M3 CTPOA B TeYeHWe TapaHTUMHOIO CPOKa MpU YCI0BMM coboaeHUA
notpebutenem npaBua TPAHCMOPTUPOBAHMUA, XPAaHEHUA, MOHTaXa M 3KCNyaTauuu npeanpuaTUe-u3roToBUTENb

0683yeTca OCyLLEeCTBUTb ero 6ecnNaTHbIN PEMOHT.

[na oTNpaBKM B PEMOHT HeOobXOAMMO BNOMKMUTb B KOPODOKY C KOHTPO/NEPOM MachopT, aKT OTKasa W

oTnNpaBuTb NO agpecy:

é 620026, r.EkaTepuHbypr, yn.baxosa 174, 3-i 3Tax, Kb «Arasa»
Ten/dakc: (343)-262-92-76, 78, 87 e-mail: agava@kb-agava.ru
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12 NMpunoxkeHue 1. Cxema nogKknoueHUA NUTAHUA

NInK
X5
Hens Konr.
~220 1
Semna 2
~220 3 >

~220B 50T

PucyHok [11-1. Cxema nodKno4YeHUs NUMAHUs
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13 MpunoxxeHue 2. Cxembl nogknoueHna RS-485

YcrponcTeo 1
c RS-485

Ycrporncreo N
c RS-485

Yerporncrso 1
c RS-485

YcrporcTreo N
c RS-485

IJIK
Oenwe KoHT. Oens
120
A 1 A
r B 2 B
Y Y Iperax| 3 GND
xs3 Sxpan 4
Bemns 9
Rs*
120 5%
Uens
A
B
GND
PucyHok 12-1. Mpocmas cxema nodkato4eHusa auHuu RS-485
ILJIK
llens Kour. lens
120
A 1 A
B 2 B
\l: 120 5%
Y JdpeHax 3 * 1II2_ID—5I/ GND
%
Xs3 oxpan| 4 LEI—_l_
Bemns 9 1 =
= Rs*
120 5%
Uene
A
B
120 5%
| I GND

—1
120 5%

PucyHok 12-2. Cxema MoOKAo4YeHUA 3KpaHuposaHHol auHuu RS-485
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LK
lens Konr.
120

A 1

J 12

Y HOperax 3

Xs3 Sxpan 4

Bemns 9

Yerpomncreo 1
c RS-485

Lens

120 5%

.|||_|

[—1} GND
120 5%

YcrporncTeo N
c RS-485

Rs*
120 5%
Lens
A
B
120 5%
ol —1

11— GND
120 5%

PucyHok 12-3. Cxema nodKaroueHus 3KpaHuposaHHol auHuu RS-485 ¢ dpeHaxcHbIM npogodom
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14 NMpunoxxkeHune 3. Cxema NOAKNIOHYEHUA SKPAHUPOBAHHOIO
Ethernet

YeTponcTso
K ¢ Ethernet

RJ-45 RJ-45

X7

Jene | Kour.

R-S_RJ 1

Bemns 2 1

PucyHok 13-1. Cxema nodkaroueHusa akpaHuposaHHoli auHuu Ethernet
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15 MpunoxkeHue 4. Cxema NOAKNIOUYEHUA AaTUUKA CETU

X4

Iens | KoHT.
DV1 1
DV2 2

AN
7

~220B 50T

PucyHok 14-1. Cxema nodknaoyeHus damyuxka cemu
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©1992-2020 r. KoHcTpyKTOpCcKoe 6topo «AFTABA»

Mcnonb3oBaHWe NpUBEAEHHbIX B HACTOALLEM AOKYMeHTe MaTepuanos 6e3 odpuumnanbHoro paspeweHus Kb
«AlABA» 3anpeLueHo.

ATABA MMK-30

Bce npaBa 3awWwmLLEeHbl
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