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PykoBoacTBo no akcnayaTauun AFABA MK-50

1 Ha3Ha4vYeHue

MpombiwneHHbIN KoHTposinep AIFABA MNMK-50 npegHa3HayvyeH A8 NOCTPOEHUS Ha ero 0CHoBe

Pa3INYHbIX I'Ipl/l60pOB, TaKNX Kak:

* [porpaMmmMupyembli Iorndyeckuin KoHTpoanep ArABA MJ1K-50;
* [MaHenb onepaTtopa AFABA MO-50;
* IHble KOHTpOJIIEePLI A4J1A9 CO3L0aHNA CUCTEM aBTOMaTU3NPOBAHHOIO YrpaBJieHNs

TEXHOJIOTMYECKUM O60pyﬂ,OBaHI/IeM B pa3/IN4YHbIX obnacTtax MPOMbIWNEHHOCTN, XKUJTNLLHO-

KOMMYHaJIbHOIro U CeJibCKOoro X035MCTBa.

Arco®.421445.007P3
Pepakuynsa: 1.8
OaTa: 30-10-2026

1.1 YcnoBHoe o603HaueHue npubopa
ATABA MNK-50.AA, rae:

AA - pa3mep 3KpaHa:

e 07-7"
10 -10.1"
15-15.6"

MpuMep NoHOro yc/ioBHOro ob6o3HaveHns npubopa:

ATABA MK-50.15 - NpOMbILJIEHHbIA KOHTPOM1EP C 3KpaHoM 15.6".

1.2 WUcnosnb3yeMble TEPMUHbI U COKpaLLeHus

* MK - mepCcoHasibHbIN KOMMbLIOTEP;

* MJIK - NnporpaMMmnpyemMbIin 1OrM4ecKnn KOHTpoiep;
* CY - cucteMHas yTuinTa;

* OC - onepaumoHHas cucTtema;

* 10 - nporpamMmMHoe obecneyeHue;

* O3Y - onepaTmMBHOE 3aMNoMmMHatloLLee yCTPONCTBO;

* ®C - chansioBas cucrtema.

2 OcHaweHue npubopa

2.1 CpepactBa MHOMKALUU

Hanun4ymne rpacdumnyeckoro yusetHoro TFT-mHOnKaTopa no3BosseT pa3paboTynky npoekTa
NCMNoOJsIb30BaTb BU3yan3auUno COCTOAHNSA 0bbeKTa.

B3anmopencreue c onepaTtopom nNpom3soanTCAa 4epe3 CEHCOPHYIO MNMaHesb.
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PykoBoacTBo no akcnayaTauun AFABA MK-50

Ha nuueBoi naHenu nprubopa NpUCyTCTBYIOT TPY ABYLIBETHBLIX CBETOAMOAHbBIX UHANKATOPA,
yrnpaBieHne KOToOpbIMU AOCTYMHO U3 NPOrpaMMbl NPoOeKTa.

2.2 WUHTepdencbl BBOOa-BbIBOAA U HAKONUTENHU

B npubope ncnonblyetcsa BcTpoeHHas flash-namate o6bemom 4 6 (eMMC), npeaHa3HavyeHHas
0N XpaHeHnsa nporpaMMHoro obecnevyeHnsa npmubopa n NpoeKTOB.

B npnbop mMoxeT 6bITb yCTaHOBJIEHa NosiHOopMaTHasa SD-kapTa o6bemom go 2T6, koTopas
NCMOJIb3YEeTCs B Ka4eCcTBE CbEMHOI0 HAaKOMUTENS, YTO NO3BOJISET COXPaHATb 6o/bLION 06beM
MHGOpPMaLMM Ha CMEHHOM HoCUTene.

MopT Ethernet no3sonseT nogka4aTb MPUOOP K JIOKANbHBLIM BbIYUCNTENbHbLIM CETSAM, @ TakXe
NCNOoNb3yeTCa Kak MHTepdenc 3arpyskn nNpoekTa.

Hannume noptoB USB-HOST 1 USB-OTG no3BosisieT NoakaoyaTb K Nnpnbopy BHewHne USB-
HaKOMUTENN, MaHUMYNSATOP «Mbllb», Mogaemsbl, Wi-Fi ceTeBble aganTtepsbl 1 apyrue USB-
ycTponcTtBa. Kpome Toro, nopT USB-OTG MoXXeT BbICTynaTb B PO MHTepdenca gnsa 3arpy3ku
MPOEKTOB.

2.3 JLlpyrue pecypchbl

BCTpOGHHbIVI I'Ibe303J'IeKTpI/I‘-leCKVII7I 3YMMeEP MOXET ObITb NCMOJIb30BaH B Ka4YecTse BByKOBOI7I
CUrHaamsauynmn.

JINHenHbIN CTepeOCbOHI/I‘-IeCKI/IIh ayanoBbIXod NMo3BosideT NoAaK/NKO4YaTb BHEWWHNE aKTUBHbIE
KOJIOHKWN nnn 3ByKOBOI7I ycunaunTenb 0na Ka4eCTBeHHOro BocrnpounsBseneHnmsa 3ByKa.

MpumeHeHme B Nnpubope OC peanbHoro BpemeHu Linux RT no3BossieT MCN0JIb30BaTb B NPOEKTax
€e pecypchl, TaKMe Kak XpaHeHne 1 HakornsieHne faHHbIX B hannax, ux nepeHoc Ha BHELUHNN
cbeMHbIn USB flash guck, nnbo no cetn Ethernet. MHorosaga4yHocTb OC No3BosiSeT co3naBaTb
NMpoekTbl, paboTatoline napanniesibHO C Ha3Ha4YeHUEM Pa3INYHbIX MPUOPUTETOB. DYHKLNSA
peanbHoro speMeHn OC no3BosseT ynpasaaTb 06bekToM 6onee TOYHO N HaOEeXHO.

2.4 DneKTponuTaHue

MnTtaHne npmnbopa NPon3BOONTCH OT CETU NepeMeHHoro Toka 220B. Cxema nogko4eHns
NMUTaHNA NpuBefeHa B pa3saenie #MoHTaXK U noaksveHne npmbopa.

2.5 TexHUYecCKMe XapaKTepUCTUKHU

Obuwiue ceepeHun
KOHCTPYKTUBHOE NCTOJIHEHNE Kopnyc as1s KpenjeHns Ha LWNT.

MabapuTHble pa3mepbl, MM

AraBa NK-50.07 195x154x64
AraBa NK-50.10 265x197x53
AraBa NK-50.15 407x263x74
CTeneHb 3aLUuUThLI KOpryca IP54 - nnueBas naHens / IP20 -

3a0HAA NaHe)b
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PykoBoacTBo no skcnnyaTauun AFABA MNMK-50

Bec n matepuan kKopnyca
AraBa lNMK-50.07
AraBa lMK-50.10

AraBa NK-50.15

1,1 Kr., nnacTuk
1,2 Kr., N1acTukK

3,5 Kr., MmeTann

Hanpsa>eHne nutaHus:

90-265 B nepemMeHHOro nam
MOCTOAHHOI 0 TOKa. YacToTa
nepemMeHHOro Toka o 63 I'u,.

HomMmunHanbHoe 3Ha4veHune: ~220 B
50 lu,.

MoTpebnseman MoWHOCTL, He Bonee

Arasa NK-50.07 25 BT
Arasa NK-50.10 35 BT
AraBa MK-50.15 35 BT
AnnapaTHble pecypchbl

Bepcusa 1 Bepcua 2

MWKPOKOHTpOSIEP

32-x pa3psagHbin, Cortex-A8 1w,
3D-yckopuTens, L2-kaw 256K6

32-pa3psagHoein, 4 agpa Cortex-A7
1,2 Tu,L2-k3w 512 K6

Ob6bem n Tun onepaTUBHOM
namsaTu

512M6 DDR3

1024M6 DDR3

O6bem eMMC-namaTn 4T6 816
O6bem SD-kapThl 0o 2T6

Yacbl peasibHOro BpemMeHu EcTb

CTopoxxeBon Tanmep EcTb

Moonep>xka peanbHOro BpeMeHn | ECTb

NHTepdencol 3arpy3ku nporpamm | Ethernet, USB (RNDIS)

YenoBeko-MalLUNHHbLIA UHTepgenc

Pasmep gvaroHanu n TMn gucrnnies

Arasa K-50.07 7.0" TFT
Arasa K-50.10 10,1" TFT
Arasa K-50.15 15,6" TFT

Pa3spelleHne gucnnes, nukcen
AraBa NK-50.07
AraBa NK-50.10

AraBa NK-50.15

800x480 (WVGA)
1024x600 (WSVGA)

1366x768 (WXGA)

Kosnn4ecTBO LIBETOB

16,2M

OpraHbl ynpassieHus

Pe3snctmuBHas ceHcopHasa naHesb
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PykoBoacTBo no skcnnyaTauun AFABA MNMK-50

NHankayna

[ByLBETHbIE NPOrpaMMupyemble
CBETOANOAHbIE UHANKATOPbLI 3
wT.

3BYKOBas CUrHanamsaums

BcTpoeHHbIN
Nbe303/1eKTPUYECKNIA 3yMMep

JINHENHbLIN ayANOBbLIXOA

2 kaHana (cTepeo), 1 B amnn., Ry,

= 10 KOM, pa3beM mini-jack 3,5
MM., 1 WwT.

NHTepdencsl

RS-485

CkopocTb go 230.4 Kb/c,
rpynnoBas rasbBaHM4yecKkas
pa3BfA3Kka, 3 WwT. (2 wT. Ang Arasa
MK-50.07)

Profibus (Tonbko ana MK-50.10 n MNK-50.15)

CkopocTb o 230.4 Kb6/c,
rpynrnoBas rajibBaHn4yeckas
pa3Bsa3Ka, coBMelleH ¢ RS485-3,
pa3bem DB-9F 1 wr.

RS-232

CkopocTb 0 921.6 Kb/c,

pa3bem DB-9M (curHansl RX, TX,
RTS, CTS, DTR, DSR, DCD) 1 wr.

Ethernet

[anbBaHM4YeckKasa pa3BA3Ka,
10/100 M6/c 1 wr.

USB 2.0

1.5, 12, 480 M6/c,
HOST, pa3bem USB tun A - 1w,

OTG, pa3bemM miniUSB - 1wrT.

SD-kapTa

SD (pmo 2I'6), SDHC (po 32I6),
SDXC (go 2T6) - 1wr.

MporpaMMHble pecypchl

Bepcusa 1

Bepcusa 2

OnepaumnoHHasa cuctema

PeanbHoro BpemeHun Linux RT
4.4.12

PeanbHoro Bpemenun Linux RT
5.19.16

XapaKTepuCTUKM NoaKIYaeMbIX YCTPONCTB XpaHeHns gaHHbix USB-flash

Bepcuu cneundukaunm USB 2.0 LS, FS, HS
Tunbl hansioBbIX CUCTEM FAT(12,16,32), ext(2,3,4)
MakcnmanbHasa emkocTb USB-HakonuTens 2T6

XapakTepuCcTUKM NOAKIIOHaEeMbIX YCTPONCTB XpaHeHNsa AaHHbIX SD-kapT

Bepcuu cneundukauymn SD

2.00 yacTb A2

dopm-hakTop SD-kKapT
Arasa lNK-50.07
Arasa NK-50.10

AraBa NK-50.15

Mwnkpo-SD
MonHogopmaTHasa SD

MonHogopmaTHasa SD

Knacc ckopocTu

SD class 2 v BbllLe

Tunbl pannoBbiX CUCTEM

FAT(12,16,32), ext(2,3,4)
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PykoBoacTBo no akcnayaTauun AFABA MK-50

MakcuManbHas eMKoCTb SD- 2T6
HakonuTens

2.6 YcnoBusa 3KcnsyaTauum

YcnoBusa sKkcnayaTtauum
Tun nomelleHnn 3akpbITble B3pbiBo6e30MacHbIe nomelleHns 6e3 arpeccMBHbIX NapoB U rasos

TemnepaTypa O1 0 po +50°C
OKpPY>KaloLero Bo3gyxa

Bna>kHOCTb BO3yxa BepxHui npefen oTHOCUTENbLHON BAa>XHOCTU Bo3ayxa 80% npu +35°C un
6onee HM3KNMX TeMnepaTypax 6€3 KoHAeHCaLMn BNaru.

ATMoOCepHoe gaBrsieHue OT1 86 po 107 klla

3 YCTPOMCTBO M NnpuHUMN paboTbl npubopa

Mpunbop M3roTaBIMBaETCs B KOpnyce, NpeaHa3HAYeHHOM O/ KPenaeHus Ha WwuT. MNoakniovyeHne
BCEX BHELUHUNX CBSA3EN OCYLLECTBAETCSA Yepe3 pa3beMHble COEANHEHMS, PAcMOI0XKEHHbIE Ha
3aAHen cTopoHe npubopa. OTKpbITUE KOopMyca A1 NOAKIOYEHNS BHELWHMUX CBA3EN He
TpebyeTcs.

3.1 FaGapuTHble pa3Mmepsbl

FabapunTHble pa3Mepbl 1 pa3Mep Bbipe3a B WNUTE NpeacTaB/ieHbl Ha PUCYHKax 1-3.
PucyHok 1 - FabapuTHble pa3mepbl 1 pa3Mepbl Bbipe3a B wnTe AFABA MK-50.07
PucyHok 2 - TabapuTHble pa3mepbl 1 pa3Mmepbl Bbipe3a B wuTe AFABA K-50.10

PucyHok 3 - TabapuTHble pa3mepbl N pa3Mepbl Bbipe3a B wnTe AFABA MK-50.15

docs.kb-agava.ru cTp. 7mn3 21



PykoBoacTBo no skcnnyaTauun AFABA MNMK-50
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FabapuTHble pa3Mepbl U pa3Mepbl Bbipesa B
wunte ArABA MK-50.07

Ha nuuesoi cTopoHe npubopa pacrosioXeHsbl:

e uBeTHon TFT gucnnaen Cc CEHCOPHON NaHeNbIo;

* TPV ABYLBETHbIX CBETOOAMOOHbIX MHONKATOPA;

* pa3beMbl 419 MUKPO-SD n MnHM-USB OTG, 3aKpbITble CUJIMKOHOBON 3arayLKon (gns
MK-50.07).

Ha 3agHen ctopoHe npmubopa pacnosoXxeHbl pasbemsi:

* RS485-1 n R5485-2;
* AyMoBbIX04;

e USB Host (Tun A);

* Ethernet;

* RS232;

* MuTtaHne 220 B.

JononHNnTeNbLHO Ha 3aaHen ctopoHe npubopos ncnonHeHnn MK-50.10 n NMK-50.15 pacnosnoxXeHsol
pa3beMsbl:

* SD-kapTa;

* RS485-3;

* Profibus (RS485-3);
* miniUSB OTG;
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PykoBoacTBo no skcnnyaTauun AFABA MNMK-50

Tak>xe Ha 3aaHeln cTopoHe Npubopa pacnosoXeHbl NnepekaoydaTenn SW onsa noakatoYeHums
BCTPOEHHbIX TEPMUHaNbHbIX pe3nctopoB RS-485 n Profibus (ansa MK-50.10 n NMK-50.15).
MepekntovyaTenn npoHyMmepoBaHbl 1,2 n 3 (1mbo 1 n 2 gna MK-50.07). Hymepaunsa cCOoTBETCTBYET
Homepy NnHuUK: 1 - RS485-1, 2 - RS485-2 n 3 - RS485-3/Profibus. Nono)xeHne nepekniyaTtens
«ON» (BHM3) COOTBETCTBYET MOAKJIIOYEHHOMY TEPMUHANIBHOMY PE3UCTOPY.

Mpnbop oCHaleH BCTPOEHHbIMU YacaMUn peasibHOro BpeMeHu, NMTaHne KoTopbix obecnevnBaeTcs
cbeMHoun nuTneson baTtapeen Tnna CR1220.

BcTpoeHHbIN 6510k NMuTaHna obecrneyvynBaeT NUTaHMe BCEro yCTPONCTBA U1 3alUnLLeH
CaMOBOCCTaHaB/INBAKOLLMMCH NpefoXpaHUTENEM.

3.2 Ha3Ha4veHuMe pa3beMOB NpuUOOpPa U UX KOHTAKTOB

3.2.1 PasbeMbl uHTepcdencos RS485-1 nu RS485-2

Twn pasbema: 15EDGRC-3.5-09P

Ne KkoHTakTa HasnauyeHue

A (Data +) R5485-1
B (Data -) RS485-1
OpeHax-1

JKpaH-1
A (Data +) RS485-2
B (Data -) RS485-2

OpeHax-2

JKpaH-2

Ol N Ol S| W | N|PF

3emns

3.2.2 Pa3beM uHTtepdenca RS485-3 (ansa NK-50.10 u NK-50.15)

Tun pa3bema: 15EDGRC-3.5-04P

Ne: koHTakTa HasHauyeHue

1 A (Data +) RS485-3
2 B (Data -) RS485-3
3 OpeHax-3

4 IKpaH-3

3.2.3 Pa3beMm uHtepcgeunca Profibus (ana NK-50.10 u NK-50.15)

Twn pa3bema: DB9-F

Ne koHTakTa HasHauyeHue

1 JKpaH

3 B /RS485-3 B

5 O6wnin NpoBOA AaHHbIX

6 Hanps»keHue nutaHmna +5 B
8 A /RS485-3 A
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PykoBoacTBo no skcnnyaTauun AFABA MNMK-50

CurHanbl nHTepdenca Profibus o6beanHeHbl ¢ cMrHanamm nHTepgenca RS485-3.

3.2.4 Pa3beM uHTtepcgenca RS232

Tunn pa3bema: DB9-M

Ne koHTakTa Ha3sHauyeHune
DCD
RXD
TXD
DTR

O6Lwuin NnpoBoA OAaHHbIX
DSR
RTS
CTS

O IN O U | bW N

3.2.5 Pasbem nutaHua ~220V

Twn pasbema: 2EDGRC-5.08-03P

Ne KkoHTakTa Ha3sHauyeHmne
1 ~220B

2 3asemneHune
3 ~2208B

3.3 CocTaB nporpaMMHOro obecneueHus npmbopa
MporpammHoe obecnevyeHne npubopa CoCTOUT N3 ABYX MOAYNEN:

CucteMHoe nporpammHoe obecrneyeHne n NpuKIagHoe nporpaMmmMmHoe obecrneyeHue.
CnctemHoe MO cocTonT N3 ABYX YacTen:

* 3arpy3yuk OC;
* OC Linux.

MpuknagHoe MO 3arpy>xaeTcsa B NaMaTb Npubopa n peanmsyeT Heobxoanumble QYyHKLUN, B
3aBMCMMOCTW OT Ha3Ha4yeHus npubopa.

3.4 NMopsapok pabotbl ¢ npubopom

OC Linux cny>xunt 6a30B0M onepauoHHON CUCTEMON peasibHOro BPEMEHU, Ha KOTOPON
BbIMOJSIHAETCA NpuknagHoe MO, Takoe Kak cpena ucnosHeHnsa CODESYS, nnbo gpyroe
cneumnanbHoe nporpaMMHoe obecrneveHue.

3.4.1 BkKno4YeHue M 3arpyska

Mpwn BkAOYeHN Npubopa cHavasa BbIMOJHAETCA 3arpy34mnK, NoToM 3anyckaetca OC n 3aTem
3anyckaeTtcs npuknagHoe MO.
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PykoBoacTBo no akcnayaTauun AFABA MK-50

3arpy34mk OC BbINoaHAET pacnakoBKy obpa3a OC, ero pa3melleHmne B O3Y, 3anycK Ha
BbIMosiHeHWe 3arpy3kn OC. Bo BpeMs paboThl 3arpy3vmnka 3aropaercs ceetoamon «O», nanee
npu 3arpyske OC cBeTognon racHer.

Bo BpeMs 3arpy3kum npnbopa BO3MOXKHO BbIMOJHUTL BXOA4 B CUCTEMHYIO yTUANTY, Aanee «CY»
(cm. paspgen #CncteMHasa ytunuTa). Onsa 3Toro Heobxoa4nMMo BO BpeMS 3arpysku npu
oTobpakeHun norotuna «ArFABA» n nosiBneHUn Ha akpaHe Hagnucm «<HAXMUTE HA SKPAH ON4
BXOOA B YTUWINTY» Ha)KaTb Ha 3KpaH B Te4yeHne He MeHee 1 cek.

Mocne 3anycka CY Ha aKpaHe oTobparkaeTcs OKHO € 3anpocoM napons. MNMocne Beoga napons (no
yMmon4daHuio «111111») ocywecTsnseTcs nepexo B OCHoBHoe okHo CY.

4 TlMoAarortoBKa KOHTpoJJiepa K UCNOJIb30BaHUIO

4.1 Obwme ykasaHunA

B 3uMHee BpeMs Tapy C KOHTPOJIJIEPOM pacrakoBbiBaTb B OTarN/JIMBaeMOM MOMELLLEHNN He paHee
yeM Yyepes 12 4acoB Nnocyie BHeCeHNS B rnoMewleHmne. MoHTaXx, aKcrnlyataunusa n 4eMoHTaXxK
KOHTpoJIJIepa O0JIXKHbI MPON3BOANTLCA NepCOHaoM, 03HAKOMJIEHHbIM C NMpasuiaMn ero
3KCMnJlyaTauuu 1 NpoLlealmnmM NHCTPYKTaXxK no paboTe c anekTpoobopynoBaHNEM B COOTBETCTBUM
C NpaBuaaMu, yCTaHOBJIEHHBIMW Ha NpeanpuaTun-noTpedbuTene.

4.2 YKa3aHusa mep beszonacHocCcTM

Mo crnocoby 3almnTbl OT MOPaXKeHUs 3N1eKTPUYECKMM TOKOM KOHTPOJIJIep COOTBETCTBYET Kiaccy 0
no NOCT 12.2.007.0-75.

Mpwn akcnayaTauum n TexHn4eckom obcnyxmBaHnum Heobxoammo cobnogath TpeboBaHus FOCT
12.3.019-80, «[paBwnn aKkcnayaTaumm 371eKTPOYCTaHOBOK noTpebutenen» n «fMpaBusa oxpaHsbl
TpyZa Nnpu aKCnJyaTauum 3/IeKTPOYCTaHOBOK NoTpebutenen».

Mpun 3KCcnyaTaunum KOHTPOIIEPA OTKPbIThIE KOHTAKTbl KIIEMMHUKOB Haxo4sTCA Moj
Hanps>XeHneM. YCTaHOBKY KOHTpoJIIepa cieayeT Npou3BoAuTb B CNeurasm3npoBaHHbIX LWKadax
N WNTAX, AOCTYMN BHYTPb KOTOPbIX pa3peLleH TONbKO KBaM(ULIMPOBAHHBIM CrieunasncTam.

Jliobble NOOKOYEHNA K KOHTPOJIIEPY U paboTbl MO €ro TEXHNYECKOMY 00CTy)KNBaHUIO
MPOM3BOANTb TOJIbKO MPU OTKJIIOYEHHOM MUTAHNN KOHTPOJIJIEPA U NOAK/OYEHHbIX K HEMY
YCTPONCTB.

4.2.1 MoHTaXx M nogkKna4yeHue npudbopa

no-50

~220V

Uens Komr.
~220 1 p—

Semnn 2

~220B 50I'y

~220 3

CxeMa NoJKAYeHNSA NNTaHNSA
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PykoBoacTBo no akcnayaTauun AFABA MK-50

MocnepoBaTesibHOCTb MOHTaXKa np|/|6opa Ha WWNT cnegyrowad.

* OCYLLECTBSETCHA NOAr0oTOBKa NOCaA04YHOr0 MecTa B LLUTE 3/1eKTpoobopynoBaHms -
pa3Mepbl Bbipe3a B LWWNTEe NpuBeLeHbl Ha pUCyHKax 1 - 3;

* Npn pa3melweHnn npubopa cnegyeT MOMHUTL, YTO NPU IKCMAyaTaUUnM OTKPbITbIE KOHTaKTbI
KJIEMM Haxo4ATCS MoA Hanps>XeHMEM, OnacHbIM AJ1 Ye/I0BEYECKOWN XU3HU;

* Npmbop pa3MellaeTCs B Bbipe3e WNTa U 3aKpenasaeTcs KperneXHbIMU 3aXKUMaMn 3aTSHKKOWN
YCTaHOBOYHbIX BUHTOB C AOCTATOYHbIM, HO HE Ype3MepHbIM YCUINEM.

Yorpohores 1

D050 nS48S-1 o RS-483

(R3405-2)

L~

A 1(8)

e

Larea

)

i

» 14

-

" am

i)

34050

crpokores
o RS-403

(zosapo

Koww

x =
M oy L

"

B
.

A
»
oD

Cxema nogkntovyeHuns nnHnm RS-485

8030

e

G

e

—1 2
=
¥
-

lls

Yorpohores 1
NS48 -1 o R5-48%
(R5485.2)
e Bawen L0 e
113 Jpf) pas Ale)
26 [ £ B
MU ' 4 L"_)— L)
w =7 =
v
' Yorpcacres
HOY ) o RI-405
{zoaape Aam 0O-50.10 w 20-50.1%) Ry
towr e | P —~=
3 '_/;\_ o= l = Ay
| /. 3+
2 . S { 21
> |- 2 ne -
l‘.J' - —[r(E\—i -
LI " S

S

CxeMa NoAK/0YEeHUS 3KPAHNUPOBAHHOM NMHUK RS-485 ¢ ApeHaKHbIM MPOBOLOM

MuTaHne r|p|/|6opa OOJDKHO OCYLLUEeCTBNATbLCA OT CETU NMEPEMEHHOIO TOKa HalnpaXxeHnem 220 B.

JINHUM NNTaHUA BbINOJIHATCA MHOMOXXWJIbHBLIM Kabenem ceyeHnem ot 0,35 0o 0,75 MM2,

PekomeHpayembie Tunbl kKabenen MKLU, MK3LLU, MKLUM FOCT 10348-80.

MogkntoyeHne nHTepdencos RS-485 u Profibus BbiINOIHAETCA N0 ABYXMNPOBOAHON CXeMe
CUMMeTPUYHbIM Kabenem ¢ BOSIHOBbIM conpoTusneHnemM 120 OM. PekoMeHayeMble Tunbl Kabenen:
KWMN3B 1x2x0,6; KNUM3B 2x2x0,6 nnn aHanormnyHele. NogknaodeHne rnponssoanTb Npu
OTKJIIOYEHHOM HaMNps>XeHUN NUTaHUs BCcex yCcTponcTB ceTn RS-485 n Profibus. Heobxognmo
cobnoaaTh NONAPHOCTL NoAKYeHUS. poBod «A» NoOKAOYaeTCs K BbiBOAY «A» npubopa,
QHaNOrMYHO COEAUNHSATCS BbIBOAbI «B».

B OoKOHeYHbIX y3nax nuHuM RS-485 n Profibus ycTaHaBnnBaloTCA TepMUHasIbHble pe3ncTopbl. B
npubope BCTPOEHHbIE TEPMUHAIbHbIE PE3UCTOPbLI conpoTuBaeHneMm 120 OM noakoYaoTCs
COOTBETCTBYOLWUMN NepekntodaTenaMmm SW. BapraHTbl CXeM NOAKAKYEHUS IMHUN NpuBeAeHbl Ha
pucyHkax. Mpu ncnonb3oBaHnn kabens «eutas napa» Tuna UTP KaTeropum He HUXe 4 C
BOJIHOBbLIM conpoTussieHnemM 100 OM, B Ka4yeCTBe TEPMUHAJIbHbIX PE3UCTOPOB ClieayeT
NCMoJIb30BaTh BHELUHWE corsacyowme TepMmuHaibHble pe3nctopbl HoMMHasnom 100 Om,
npenBapuTesibHO OTKJIOYMB rnepekstodaTenaMmu SW BCTpOeHHble TepMUHaJIbHblIe Pe3ucTopsbl.
OnvHa nuHum cea3m gna nHtepdenca RS-485 un Profibus - go 1000 m.

Jnnnsa Profibus nogkntovaeTtcsa kK npubopy cTaHOapTHbIM pazbeMoM D-sub (DB-9M).
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PykoBoacTBo no akcnayaTauun AFABA MK-50

Mpubop nonxeH 6biTb HaAEeXHO 3a3eMJieH. Ha 3a3eMAkILWMX 3aXKUMax He [0/XKHO OblThb
P>XKaBuYUHbI. Mpy TEXHMYECKOM 06Cy)XNUBaHUM HEOBXOAMMO OCYLLECTBASATb MPOBEPKY
3a3eMJIeHus.

4.3 lNMoMmexu M MeToAbl UX NOOAaBJ/IeHUNA

Ha paboTy KOHTpoOepa MOryT OKa3blBaTb BANSHNE BHELIHNE NMOMEXN, BO3HMKAKOLLME Nojg,
BO3AENCTBMEM IJIEKTPOMArHNTHbIX MOJIen (3/1IeKTPOMarHUTHbIE MOMEXW), HaBOANMbIE Ha CaM
KOHTPOJIJIEP N Ha IMHNX CBA3M KOHTPOJIJIEPa C BHEWHUM 060pyfoBaHMEM, @ TakXXe NoMexn,
BO3HMKakOLlMe B n|/|Ta+ou.|,e|7| ceTin.

ONa yMeHbLUIEHUS BUSHUSA SNIEKTPOMArHUTHbLIX MoMeX HeobX0AMMO BbIMONMHATL NPUBEAEHHbIE
HUXXE peKoMeHaaLnm:

* obecnevynTb HageXXHoe 3KpaHNUPOBaAHME CUFHaIbHbIX JINHWUIA, SKPaHbl criegyeTt
3/IEKTPUNYECKM U30JIMPOBaTh OT BHewHero obopynoBaHNs Ha NMPOTSXXEHNN BCen TpaccChl U
MOACOeAVNHSATb TOJIbKO K NpeAHa3HaYeHHOMY KOHTaKTY;

* 0N JINHWUIA CBA3W UCMOJIb30BaTb APEHAXXHbIA MPOBOA A1 BblpaBHUBAHUA MOTEHLNANO0B

npuemMornepenaTynKoB;

KOHTPOJIJIep PEKOMEHAYETCS YCTaHaBAMBaTb B META/JIMYECKOM LLUKA®y WIN LUUTE, BHYTPU

KOTOPOro He A0/IKHO BbliTb HUKAKOr0 C1I0BOro o6opyaoBaHMs (KOHTAaKTOPOB, NyCcKaTeNnen

M T. N.), KOpNyc WnTa namn wkaga fos/HKeH bbiTb HageXHO 3a3eMJIeH;

* MPU NCMONIb30BaHUN KOHTPOJIJIEPA B YCJIOBUAX INEKTPOMArHUTHbLIX MOMeX NPUMEHSATb AN
noakatoyYeHns pasbémMa ethernet akpaHMpoBaHHbIN Kabenb N 3KpaHMPOBAHHbLIN Pa3bEM Mo
cTaHpapTy IEEE802.3-c22.

Ons yMmeHblIeHNA 3NeKTPOMArHMTHbIX MOMEX, BO3HUKAILWIMX B NMTatoLWen ceTun, cnegyeT
BbIMOJIHATHL CllefyloLline pekoMeHaaumnu:

* NOOKJIIO4aTb KOHTPOJIJIEP K NUTAIOLLEN CETU OTAENILHO OT CMI0BOro 0bopyaoBaHusS;

* PN MOHTa)Ke CUCTEeMbI, B KOTopon paboTaeT KoOHTpoJiiep, caenyeT y4nuTbiBaTb npasuia
opraHusaunm 3hPEeKTUBHOIO 3a3eMJIeHUS;

* BCE 3KpaHbl 1 3a3eMidloLlmne JIMHUN NMPOoKaaabiBaTb M0 CXeMe «3Be3fa», Npu 3ToM
HeobxoAnMo obecrnevynTb XOPOLLINIA KOHTAKT C SKPaHUPYOLWMUM NN 3a3eMJISEMbIM
3/1eMEeHTOM;

°* 3a3emadaoWmMe Lenn OoKHbI ObiTb BbIMOJIHEHDI npoeogamMmm C ceHeHmem He MeHee 1 MM2;
* YyCTaHaBJZINBaTb CbVIJ'IprbI ceTeBbiX MOMeX B JIMHNAX NMNTaHUA KOHTpPOJ11epa;

* yCTaHaB/IMBaTb UCKporacswme unbTpbl B JIMHUAX KOMMYTaLuUn CUI0BOrr0 o6opyn,osaHv|ﬂ.

5 HacTtpo#ka u paboTa ¢ KOHTpOJNJIepOM

Ha ypoBHe ornepaunoHHON CUCTEMbl KOHTPOJIJIEP UMEET (haliloBble PeCYpPCbl U CUCTEMHYIO
KoHcoMb. B harinax cogepxntcsa Heobxoanmasa nHdopmauma gna pabotel OC. KoHCoNb CyXuT
ONs UHTepaKTMBHOro B3anmogenctena ¢ OC (BbinonHeHns komaHg OC u T. n.).

5.1 CucreMHas yTunuTa

CucteMHas ytunuTa, (nanee CY) npefHa3HayYyeHa 0N u3aMeHeHUsa obLimx napameTpoB npubopa:
haTa / BpeMs, NapaMeTpbl 3KpaHa 1 CEHCopa, NapaMeTpbl CETU, a TakKXe A1a 0OHOBIeHNS
nporpamMMHoro obecrnedeHus n paboTtsl ¢ SD-kapTon.
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PykoBoacTBo no akcnayaTauun AFABA MK-50

3anyck CY MO>XHO Npon3BECTU BO BpeMS 3arpy3Kun KOHTpoJsiepa npu otobpakeHun norotmna
«AFABA» n noasneHun Ha akpaHe Hagnmcu «HAXXMUTE HA SKPAH OJ14 BXOOA B YTUITATY »
HernpepbIBHbIM Ha)KaTWeM Ha 3KpaH B Te4yeHune 1 c.

Mocne 3anycka CY Ha aKpaHe oTobparkaeTcs OKHO € 3anpocoM napons. MNMocne Beoga napons (no
yMon4daHuio «111111») ocywecTsnseTcs nepexo B OCHoBHoe okHo CY.

B cnyvae, ecnn He yoaeTcsa BBECTM Maposb, HeobxoaMMo NpoBepuTb KannbpoBKY 3KpaHa
yCTponcTBa. [na NpoBepPKN KaMOPOBKN Ha CTAPTOBOM OKHE Ha>XMUTE Ha 3KPaH N yaoep>XnBanTe
Ha)kaTue 00 NosABJeHMSA Haanucn «BHMMaHue! 3anyck KanmbpoBKku».

CncTemMHas yTuanTa AOCTYMHa HavyMHasa ¢ Bepcum kopHeson ®C Agava 2017.12.

Bce pyHKLMOHaNbHbIe BO3MOXXHOCTM CY pa3buTbl Ha rpynnbl, oTobparkaemMble BO BKJaAKax
OCHOBHOIO OKHa.

3a nogpobHbiM onucaHmneM yHkunoHana CY un nopsgka paboTel obpaTmuTech Ha CTpaHULy
CnctemHas ytunnta MK-40.

CnctemHaa ytunnTta lNK-40 nonHocTbio coBMecTumMa ¢ MK-70.

5.2 daunoBas cucrema

darinoBas cMcTeMa CocTouT U3 cucteMHon ®C n MoHTUpyeMmoi ®C, KoTopas AOCTYMHbI Kak AJis
4YTEeHUs, TaK U ONs 3anmucu. TOYKM MOHTUPOBAHUS BHELLIHUX HaKoNUTeNei:

* /run/media/mmcblkOp* ons scTpoeHHon eMMC;
* /run/media/mmcblklp* gnsa SD-kapThbl;
* /run/media/sda* ona USB HakonuTenen.

USB HakonuTenn n gpyrmue yCTpomncTBa BBOAA (MbllWb, KNaBnaTypa U T. MN.) MOAKJ/IOYAOTCA Yepe3
nepexogHnK OTG miniUSB - USB A (B KOMMJIEKT HE BXOAWUT).

5.3 KoHcoJnb

CucTteMHasa KOHCO/b - KOHCOJb 3arpy3yumka U-Boot n KoHconb Linux HaxoauTcsa Ha
rnocsenoBaTesibHOM NopTy RS-232 .

MapamMeTpbl TepMUHaIa 4519 KOHCOMN crieayouine:

* CKOpPOCTb (6uT/C): 115200;
* OUTbI OaHHbIX: 8;

* YEeTHOCTb: HEeT;

e cTOMNOBbIE BUTHI: 1;

* ynpaBJieHNE NOTOKOM: HeT.

CoegunHeHne KOHTpoJIJIepa C KOMMbOTEPOM Mo UHTepgency RS-232 nponsBoanTcsa Hyb-
MoAeMHbIM KabeneMm. Mpu 3arpy>xeHHon OC, NOAKAOYEHHON N HACTPOEHHOW CeTU 0CTYyN K
CUCTEMHOM KOHCOM Linux MOXXHO nosy4dunTb Yepe3 Ethernet nam miniuUSB (RNDIS) no SSH.
KoHconb 3arpy3ymnka U-Boot gocTynHa TosbKO NMo nHtepdency RS-232.

NHTepdencol USB n RS-232 He nmetoT rajibBaHM4eCcKon pa3sBsa3ku. Bo nsbexxaHue
NoBpeXXAeHUa KOHTpOoJI1Iepa BCe nNoakaoyaeMoe K HeMy obopyaoBaHue (KoMnboTep,
ceTeBoe obopyAoBaHue, 4aTYUKK 1 Op.), UMeloLLee KJieMMbl 3a3eMJIeHUs, JO0/HKHO 6bITb
HaleXXHOo 3a3eMJieHo.
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LoCTyn K CUCTEMHOM KOHCOMIM Linux Ha KOMMNbOTEpe NPOUCX0ANT Yepes NporpamMmMy-TepMmHann,
Hanpumep, PUTTY nan aHanorvyHyio.

CeTeBble peKBU3UTLI OJ19 4OCTYyMNa K KOHCON Yepe3 SSH ykasaHbl B pa3gene #[lapaMeTpbl ceTu
Ethernet

5.3.1 BnokupoBaHue BbiBOAA COOOLLEHMA B KOHCOJIb NPU 3arpyske
KOHTpoOnnepa

Mpu HeobxoANMOCTN MOXKHO 3a6/I0KMPOBaTh BbIBOA CO0OLLEHUN B KOHCOb RS-232 npu paboTe
3arpy3ydmka U-Boot n OC Linux (Bepcua 3arpy3symka gosmxkHa 6biTb U-Boot 2016.05-00238-
97183341 (Apr 26 2019) n HoBee).

BnoknpoBaHMe BbiBOAA YNPaBAsAeTCa OTAE/bHO ANS KOHCONM 3arpy3ydunka U-Boot u koHconm Linux
nyTeM 3ajaHus nepeMeHHbIX OKpY>XeHUs 3arpy34vmnka U-Boot “silent” n “silent_linux”
COOTBETCTBEHHO. CAesiaTb 3TO MOXKHO M3 KOHCOIM 3arpy34unKa, a Tak)Xe U3 KoHcoau Linux.

Onsa 6noknpoBaHns BbiBoAa B KOHCOMb RS-232 npu paboTe OC Linux, Heobxoammo 3agaThb
rnepemMeHHy okpyxeHus “silent_linux” co 3Ha4yeHnem “yes”. Ipn 3TOM BO3MOXHOCTb J0OCTYyMNa K
KOHcoam Linux no SSH 4yepe3 nHTepdenc USB nnu Ethernet coxpanunTcs.

Ina 3apaHnsa nepemMeHHoN okpy»xeHusa “silent_linux” n3 koHconm 3arpysymka U-Boot Heobxoaumo
BOMTW B KOHCOJIb 3arpy34mka 1 nocsenoBaTesibHO BbIMOJHUTb KOMaHA4bI:

setenv silent linux yes
saveenv
reset

Ina 3apaHna nepemMeHHoN okpyXeHusa “silent_linux” n3 koHconm Linux Heobxoanmo
rnocsieqoBaTesibHO BbIMOJHUTb KOMaHAbI:

echo 0 > /sys/block/mmcblk@bootl/force ro
fw_setenv -c /etc/fw _env.eMMC.config silent linux yes

BbiBoa coobuieHnit OC Linux B KOHCOJ1b, pacnoJlIoXXKeHHY0 Ha nopTe RS-232 npekpaTuTca nocne
nepesarpy3ku npubopa.

YT106bI BKOUYMTL BbIBOA B KOHCOIb OC Linux, pacnonoXeHHyto Ha nopTe RS-232, Heobxoanmo
aHanornyHblM obpa3omM 3agaTb NepeMeHHYIo oKpy>XeHus “silent_linux” co 3Ha4yeHuem “no”.

Ons 6noknpoBaHUs BbIBOAA B KOHCOb Npu paboTe 3arpy3ymka U-Boot Heobxoammo 3agaTh
nepeMeHHyo OKpy>xeHus “silent” co 3HavyeHnem “1”. na 3afaHnNs NepeMeHHON OKPYXeHUS
“silent” n3 KoHconmn 3arpy3ymka U-Boot Heob6xoAnMMO BONTY B KOHCOJIb 3arpy3ymka u
rnocsieqoBaTesibHO BbIMOJIHUTb KOMaHAbl:

setenv silent 1
saveenv
reset

[Ons 3afaHna nepemMeHHOn oKpy>xeHunsa “silent” n3 koHconm Linux HeobxoaMmMo nocnenoBaTesIbHO
BbIMOJIHUTb KOMaHAbI:

echo 0 > /sys/block/mmcblkObootl/force ro
fw_setenv -c /etc/fw_env.eMMC.config silent 1
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[ns BKAKOYEHNA BbiIBOAA B KOHCOJb 3arpy3ymka U-Boot Heobxoammo yaannTb NepeMeHHyo
OKpy>XeHuns “silent”, He yka3aB O01a Hee 3Ha4vyeHue. N3 KoHconm 3arpy3yumka U-Boot:

setenv silent

saveenv
reset

N3 KoHconu Linux:

echo 0 > /sys/block/mmcblkObootl/force ro
fw_setenv -c /etc/fw env.eMMC.config silent

KopoTkoe cooblieHne NnepBnUYHOro 3arpy3ymka MLO He 6nokupyeTcs O AUNarHOCTUKN.

5.4 OTKAIO4YeHUue KOHCOoJIM Ha nopTy RS-232

B cny4vae, ecnm kK nopTy RS-232 Heobxoammo nogkno4nTb Kakoe-nnbo obopyposaHue,
HeobXxoAnMO OTKIYNTL CNy>Xby getty, paboTatowyto Ha nopTy RS-232.

ONns oTKNoYeHUs cny>Xbbl HeobxoANMO NepenTn Ha BKNaAKY «CnyX6bl» CUCTEMHON YyTUANTSI
nm6b0 BOCMOJIb30BaTLCS BbIMONHUTL OTKJIOYEHNE Yepe3 KOHCOIb.

Ona oTKAYeHUs Yepes KOHCOJb BbIMOJIHUTE 0encTBus B YKa3aHHOM rnopsagke:

1. nogkNunMTECh K KOHTpOAepy Yepes nHtepdenc USB nnum Ethernet;
2. BbINOJIHNTE KOMaHAbI:

OTKJIlOYEeHNEe aBTO3arpy3kun cayxbbl Npn cTapTe KOHTpPoOAJIepa:
systemctl disable serial-getty@ttyS1

MaCKnpoBaHmne CJ'Iy)K6bI:
systemctl mask serial-getty@ttyS1l

OCTaHOBKa Cy>X0bl:
systemctl stop serial-getty@ttySl

nepesarpyska KoHTpoJiepa:

reboot

5.5 MapameTtpsbl ceTn Ethernet
Mo ymonydaHuto nHtepgenc Ethernet ethO HacTpoeH Ha nNosly4yeHne ceTeBbIX HacTpoek rno DHCP.
Ona nutepdgenca usb0 (RNDIS) ycTaHoBAEHLI cnefylowme cTaTU4eCKne CceTeBble PEKBU3NTDI:

* IP-agpec: 192.168.7.1;
e Macka ceTtu: 255.255.255.252.

MpocmoTpeThb IP-agpec n apyryto ceTeByto KOHpUrypauuio ansa scex nHTepgercos Ethernet
MO>XHO Ha BKJNlagke «CeTeBble NapaMeTpbl» CUCTEMHOW YTUAUTbLI WK B KOHCOAM Linux, Habpas
KOMaHAay:
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ifconfig

3agaTb cTaTnyeckun IP-agpec nHtepgenca eth0 MoXXHO Ha TOW XXe BKJagKe CUCTEMHON YTUUTHI
nnbo B danne /etc/systemd/network/10-eth.network, Hanpumep:

[Network]

DHCP=no
Address=192.168.10.100/24
Gateway=192.168.10.10

5.6 CucrteMHas paTta, BpeMA

05 yCTaHOBKM BpeMEeHU 1 AaThbl CliefyeT nepenTn Ha BKAaaKy «Jata n Bpemsa» CUCTEMHOM
yTUANTbLI TM60 BOCMOIb30BaTLCS KOMAaHOOM:

date MMDDhhmmYYYY

roe

* MM - mecsy (1-12);

e DD - yucno (1-31);

* hh - yachl (0-23);

* mm - MuHyThI (0-59);
* YYYY - roga.

Ona coxpaHeHusa yCTaHOBJIEHHOI 0 BpeMEeHW 1 AaThl B Yacax peasibHOro BpeMeHu
BOCMOJIb3yNTEeCb KOMaHAOoN:

hwclock —w

Mpu NoaKItOYEHNN KOHTponepa K ceTn Ethernet n Hannyum Boixoaa B IHTEpPHET NponcxoanT
CUHXPOHM3ALNA BPEMEHWN C CEpBEPaMUN TOYHOI 0 BPEMEHMN.

YacoBol nosAc ycTaHaBAMBaeTCA B cuctemHomnm ytuante nubo B canne /etc/profile nytem 3agaHms
rnepemeHHomn okpy>xenunsa TZ. Hanpumep, export TZ="STD-5" (ansa EkaTtepuHbypra).
5.7 pDoctyn K pannam KoHTpoanepa

[JocTyn K hannam n pecypcam KoOHTposnepa npn 3arpy>xeHHorn OC MOXXHO NONy4nTb
cnepytowmmm cnocobamu:

* yepes CUCTEMHYI0 KOHCOJIb Ha nopTe RS-232;
* yepes CUCTEMHYI KOHCOoJIb SSH-cepBuca (nopThl Ethernet n USB);
* yepes sftp-cepsep (nopTbl Ethernet n USB).

0na ncnonb3oBaHNA CeTEBbLIX pPecypcoB Heobxognmo HaCTPOUTb NoOgKAKOHEHNE K CETN Ethernet.

[ocCTyn K ceTeBbIM pecypcaM KOHTposiJiepa MOXeT BbITh oCcyLlecTBAEeH Yepes nopT miniUSB.
Opavisep RNDIS co3faeT B KOHTpoJI1Iepe BUPTYalbHbIM ceTeBon MHTepdenc usbO.

[JaHHOoe nogktoyeHne amynmpyeTt coegnHeHue Ethernet, Takum obpa3om, 4OCTYNHO CeTEBOE
MOOKJIIOYEHNE K KOHTPOJIIEPY AJIA €ro MporpaMMuUpoBaHus 1 OTJaaKuy, 4octyna K sftp n
CNCTEeMHON KOHCOoM no SSH.
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MoakoyYeHe KOHTpoIIEpa K KOMMNbOTEpPY Mo nHTepdgency USB nponssoantcsa kabenem
miniUSB - USB A, BxoasALWmMM B KOMMJIEKT NOCTaBKM KOHTpoOJI1epa.

[Ons nocTtyna KoMnbloTepa K KOHTposiiepy no nHtepdency USB, Heobxoanmo Ha KoMnbloTepe
yCTaHoBUTb apaneep RNDIS. Ecnn npn nogkntoveHnmn KoHTpoanepa kK OC Windows ycTaHOBKa
Apaneepa npowsna ¢ ownbkomn, HeobxooMMOo B AncneTyepe yCTPONCTB NPaBON KHOMKOW MbILUN
WeNnkKHyTb Ha ycTponctee RNDIS/Ethernet Gadget, BbibpaTb O6HOBUTL ApariBepbl, yKa3aTb
BbinosiHUTBL MOUCK ApaviBEpPOB Ha 3TOM KOMIMbOTeEpE, 3aTeM BoibpaTb gpariBep n3 Crincka yxe
YCTaHOBJIEHHbIX ApaniBepoB, rae BolbpaTb CeTeBbie aganTepsl, 3rotosButenb Microsoft
Corporation, Cetesovi agantep Remote NDIS based Internet Sharing Device (To4Hoe
HanMeHoBaHMe gparBepa MOXKET OT/INYaTbCSA B 3aBUCUMOCTK OT Bepcmm Windows), HaXkaTb
Lanee.

B cny4vae ycnewHon ycTaHoBKW B [laHean ynpasaeHus | CeTb u IHTepHeT | CeTeBbie
MoAKJIOYEHMS MOSIBUTCS HOBLIA CETEBON MHTEP®ENC, B CBONCTBAX MHTepdenca ybeanTbcs, 4To
vm no DHCP 6bin nony4yeH IP-agpec 192.168.7.2. NMpoBepuTb paboTy coeanHEHMS Ha KOMMNbloTepe
KoMaHAom ping 192.168.7.1.

Onsa poctyna K danaaM KOHTposiepa Yepes sftp-cepsep cnenyet nosb3oBaTbCsa Unix-
coBMeCcTUMbIM sftp-knnentom. MNog OC Windows 3To MoxeT bbiTb, Hanpumep, WinSCP, Total
Commander n T. n.

5.8 CuMBOJIbHbIE YCTPOMUCTBA NocCJsieaoBaTesibHbIX NOPTOB

Hunxe npmneeneHoO COOTBETCTBUE NnocsieaoBaTeJIbHbIX MOPTOB KOHTPOJIJIEPa NMeHaAM CUMMBOJIbHbIX
YCTPONCTB:

* RS-232 (cnctemHas KOHcob) - /dev/ttyS1;

* RS-485-1 - /dev/ttyS2;
* RS-485-2 - /dev/ttyS3;
* RS-485-3 - /dev/ttySO (Tonbko and BapmaHToB ncrnosHeHns MNMK-50.10 n NMK-50.15);

5.9 Bxop B KOHCOJIb 3arpy34uuKa U 3apiaHMe Naposisa Ossa BXona B Hee

015 BbINOJIHEHNA HEKOTOPLIX AENCTBMN MOXKET NoHafobuTbCa BXOA B KOHCOJb 3arpy34dunka U-
Boot. 1ns Toro 4Tobbl NOAYYMTb AOCTYM K KOHCOJIN 3arpy3ymka Heobxoanmo noakaiodnTb
KOHTPOJI/IEP K TEPMUHAY KOMMblOTEpPa Yepes nHtepgenc RS-232. 3atem BKIKYUTb KOHTPOANEpP
1 B MOMeHT paboTbl 3arpy3ymka npu nossneHnn coobueHnsa «Enter password to abort autoboot»
BBECTM Napoib 4S9 BXO4a B 3arpy34mk. Ha BBoA4 Napons gaeTcd orpaHu4eHHoe Bpems. o
yMos4aHuo - 1 c.

Maponem No yMonyaHUIo ABNAETCA CMMBOJ «Mpoben». To eCTb, 4TOObI BONTU B KOHCOJb
3arpysymka Heob6xoOmMMo Ha TepMMHaNe KOMMbIOTepa HaXXuMaTb KaaBuwy «npoben» Oo
nosBAeHnNsa npurnaweHna koHconn: AGAVA6432.35#.

MopnpobHo paboTa c 3arpy3vnkom U-Boot onncaHa B AOKYMEHTaLMKU, pa3MeLLEHHOW Ha canTe
https://www.denx.de/wiki/DULG/Manual.

Maponb ona exona B U-Boot xpaHuTCA B nepeMeHHON OKpyXeHunsa «bootstopkey». 0na nameHeHms
naposis OOCTyMNa K KOHCOJIN 3arpy34mka HY>XHO U3MEHUTb NepeMeHHYI0 okpy>xeHnsa U-Boot
«bootstopkey». CoenaTb 3TO MOXXHO B KOHCO/IM 3arpy34mKa, a Takxe B KOHCoAu Linux.
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Mpwn 3agaHnM Napons cnenyeT yYnuThbiBaTb, YTO HA BBOA Maposisd OTBOOUTCS onpenesieHHoe
BpeMs, 3afaHHOEe B NnepeMeHHoN okpyxeHunsa U-Boot «bootdelay» B cekyHgax. lNMpu ycTaHoBKe
OJINHHBIX 1 CJIOXKHbIX Naposen HeobXoANMO YCTaHOBUTbL COOTBETCTBYHOLLLEE BPEMS, OCTAaTOYHOE
05 BBoAa Napos, 4Tobbl 6bls1a BO3MOXKHOCTbL BOMTM B KOHCOJ1b 3arpy34umKa.

Ons n3amMeHeHWs Naponsa BXoda B 3arpy3ymk, Hanpumep, Ha «abcl23» n BpeMeHn BBOA4a Naposs
Ha 5 cek. B KoHconun U-Boot Heobxoammo nocnenoBaTesibHO BbIMOJIHUTL KOMaHbl:

setenv bootstopkey abcl23
setenv bootdelay 5
saveenv

reset

Ons n3ameHeHUs Napons B KOHCOAM Linux Heo6XxoaMMo NnociefoBaTes/IbHO BbIMOJIHUTL KOMaHabI:

echo 0 > /sys/block/mmcblkObootl/force ro
fw_setenv -c /etc/fw_env.eMMC.config bootstopkey abc123
fw setenv -c /etc/fw env.eMMC.config bootdelay 5

[ns Bo3BpaTa 3HAYEHUI MO-yMO4aHW0, HeobxoaMMo BbINOJHUTL B KoHcoaun U-Boot:

setenv bootstopkey
setenv bootdelay 1
saveenv

reset

B KOHCO/M Linux:
echo 0 > /sys/block/mmcblkObootl/force ro

fw_setenv -c /etc/fw _env.eMMC.config bootstopkey ' '
fw_setenv -c /etc/fw env.eMMC.config bootdelay 1

5.10 KanubpoBKa CEHCOPHOro 3KpaHa

B cny4ae oTCyTCTBUSA UM HETOYHONM peaKkLuun Ha HakaTue sKkpaHa CeHCOPHOM naHenu,
HeobX0ANMO BbIMONHUTL €€ KaImbpoBKY Yepes CUCTEMHYI YTUANTY AMB0 U3 CUCTEMON KOHCONMU
C noMoLLbio KoMaHAbl ts_calibrate:

ts calibrate
MpoBepnTb TOHYHOCTb KanMbpPOBKM MOXKHO KOMaHOM:

ts_test

6 OOHOoBJIEHMEe NPOrpaMMHbIX KOMMOHEHTOB

Mpunbop nocTaBnsieTcs C yCTaHOBNEHHbIM HEOHXOANMMBIM NPOrpaMMHbIM obecneyeHneMm. Ecnn B
npouecce akcnayaTaumm npubopa BO3ZHNKHET HEO6X0OMMOCTb OOHOBIEHUS CUCTEMHOI O
nporpamMMHoro obecneyerHus, cnenyeTt obpaTUTLCS Ha NpPeanpUATUE-U3rOTOBUTEb.

O6bHoBNEHME NpUKIagHOro NporpaMMHoro obecneyeHns OCTYMNHO NOMb30BaTeNto, B
3aBUCMMOCTU OT UcnosiHeHus Mpubopa, ¢ NnomoLbio cpeabl pa3paboTkn Agava nnm CODESYS.
Tak)xe obHoBNeHMe NpuknagHoro MO ans Bcex ucnonHeHunn npubopa AOCTYMHO Yepe3
CUCTEMHYIO YTUJINTY.
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7 TexHu4yeckoe obcny>xmBaHue

Mpw BbINONHEHUX PaboT MO TEXHUYECKOMY 06CY>XMBaHUIO KOHTPOJIJIepa Heobxoanmo
cobnopgaTtb Mepbl 6esonacHoCTK.

TexXHVUYEeCKNIN 0CMOTP KOHTpOJIIepa NPoBOANTCA 06CYy>XXMBAIOLLIVM NMEPCOHAIOM He pexke 0flHOro
pa3a B 6 MecsLeB 1 BK/OYaeT B cebs BbIMOJIHEHME CleayoL X onepaLnii:

* OYNCTKY KOpryca 1 KJIEMMHbIX KOJIOAOK Npubopa OT Mblan, rpsa3v N MOCTOPOHHUX
npegMeToB;

* MPOBEPKY Ka4yecTBa KpernseHns KoHTpossiepa Ha DIN-pelike;

* NMPOBEPKY KayeCcTBa MNOOK/IOYEHNS BHELLIHUX CBSA3EN.

O6Hapy>XeHHbIe MNPy 0CMOTPE HEAOCTAaTKN C/ieayeT HEMeAJIEHHO YCTPaHUTb.

7.1 3ameHa nuTueBoM GaTapeu 4YacoB peasibHOro BpeMeHu
ﬂ,ﬂﬂ 3aMeHbl INTNEBON 6aTape|/| HeOGXOD,I/IMO BbIMNOJIHNTb Coieayoume onepaunn:

* NOAroTOBMTb HOBYIO NnTUeByto baTapeto CR1220;

* BbIKJIIOYUTb M AEMOHTUPOBATL KOHTPOJIEP;

* MOMECTUTb KOHTPOJIJIEP HA CTOJIE 3KPAHOM BHU3;

* OTKPYTUTb AeCATb OOKOBbLIX BUHTOB KPEMNJIEHNSA NMLLEBO MaHes N K 3aQHEN YacTun Kopryca
npubopa (No Tpu BUHTa C BEPXHEN U HNXKHE CTOPOH 1 Mo ABa BMHTa C NpaBon 1 JIeBON
CTOPOHbI);

* aKKYpPaTHO MPUNOAHATb 3a4HIO YacTb KOpNycCa KOHTpoJIIepa, He AOMYyCKas Ype3MepHOoro
HaTs>KEHUS WnendoB, MOBEPHYTb €e ANA A0CTyNa K NPOLEeCCOPHON niaTe;

* nepxxaTtenb baTapen X3 pacrosioXXeH y NpaBoro BepxHero yrja npoueccopHOn naaThl

MPUKPENJIEHHON K 3aQHEN YacTn KOpPryca KOHTpoJiepa;

HafeXHOo yOep>X1Bas 3afHIO YaCTb KOpMyCa KOHTPOJIJIEpa, YaCoBOWM OTBEPTKOM U3BJEYb

cTapyto 6aTapeto 1 yCTaHOBUTb HOBYIO;

* cobpaTb KOHTpoJI1ep B 06paTHOW NOC/IeA0BaTENbLHOCTN;

* YCTAHOBUTb KOHTPOJIJIEP Ha MECTO.

8 lMpaBusna TPAHCNOPTUPOBAHUA U XPaHEHUNA

KOHTponsnep Jo/HKeH TPaHCMOPTUPOBaTLCA B yNakoBke npu temnepaTtype oT -30 °C (o1 -20°C go
+80°C gnsa NK-50.15) no +80 °C n 0THOCUTESNIbHON BNa>XHOCTWN Bo3Ayxa He 6bonee 95 % (npu 35
°C).

TpchnopTMpOBaHme OonyCcKaeTCcda BCceMn BMaaMn 3aKpbITOroO TpaHCMopTa.

TpaHCl'IOpTVIpOBaHVIe Ha CaMosieTax OO0JIKHO NMpon3BognTbCA B OTalJinBae€MbIX TEPMETUNYHbIX
OoTCeKaxX.

Ycnoeus xpaHeHus npubopa B TPaHCMNOPTHOM Tape Ha CKNade notTpebutens LOSKHbI
cooTBeTcTBOBaThL ycnosuaM 1 no NOCT 15150-69.
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PykoBoacTBo no skcnnyaTauun AFABA MNMK-50

Bo3nyx B noMeLleHUn XpaHeHNa He O0J/DKeH cofep>XaTb arpeCcCuBHbIX NapoB 1 ra3os.

9 lapaHTUMHbIE OD0A3aTesnibCTBa

rapaHTVII?lleII‘/'I CPOK 3KCrsyaTauunm - 12 mecsueB co OHA npoaa>xxu.

B cnyyae BbIXo4a KOHTPOJIIEPa N3 CTPOS B TE€YEHME rapaHTUNHOINO CPOKa Npu yC0BUNK
cobnoneHns noTpebuTenem NpaBua TPAHCMOPTUPOBAHUS, XPAaHEHUS, MOHTa)XXa 1 3KCrJlyaTaLuum
npeanpuaTne-n3roToBUTeb 0683yeTCs 0CyLLEeCTBUTbL ero 6ecniaTHbIi PEMOHT.

ONns oTNpaBKU B peMOHT He0b6X04MMO BJIOXKUTb B Tapy C KOHTPOJIJIEPOM MaCMopT, akT 0TKa3a U
OTNPaBWUTb MO aapecy:

620144 r. EkaTepuHbypr, yn. BepewaruvHa, 6A, OO0 "KoHcTpyKkTOopckoe biopo AFABA".

10 Ccbinkm

KonTponnepol AFABA

MpombiwneHHble KoHTposiiepbl | ATABA MK-30 « ATABA MK-40 « ATABA TIK-50 » ATABA TK-60 « ATABA
MNnK-70
MporpamMmmMupyemble ATABA MJ1K-30 » ATABA MNJIK-40 « AFABA MJ1K-50 « ATABA MNJIK-60
Nornvyeckne KoHTposiepsbl AlrABA TJIK-70
MporpammMmupyemsle pene ArABA MTIP-60
MaHenn onepaTtopa ArABA M0O-40 « ATABA 10-50
CneynannsnpoBaHHbIe ATABA MIMK-30 « ATABA YNAa-30
nOns KOTJIOB, KCYM 6416 « ATABA 6432 « ATABA 6432.10 « ATABA 6432.20 « ATABA
aBToOMaTM3auuu | neven, 6432.30
CYLUMNOK
heaspaTopos | ATABA Al
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