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PykoBoAcTBO No akcrsiyaTaunn ArABA MIK-30

1 BBepeHue

PyKoBOACTBO MO 3KCMyaTauum COAEPXXUT CBeAeHUs, Heobxoanmbelie aona obecnevyeHuns
MpPaBUJIbHON 3KCMNJlyaTauMn U NOJHOM0 UCMOJIb30BaHNA TEXHUYECKNX BO3MOXXHOCTEN
MHTeNNEeKTYalbHOro wJsk3a npotokosios AFTABA6432.30 MIMK (AFABA MIK-30), panee no TekcTy
MPUBOP, MMK nnn KOHTPOJIJIEP.

2 Ha3HaudyeHue

KoHTponnep ArABA6432.30 MIMK npefHa3HayeH a8 nepefadun n npeobpasoBaHns OaHHbIX,
MPUHMMaEMbIX OT MacTep-yCTponcTea no npotokosay Modbus-TCP B gaHHble, nepegaBaeMble
NOOYMHEHHbLIM YCTPONCTBAM MO Pa3/INyHbIM MPOTOKOSIaM N3 NepeYvHsa Noaaep>XNBaeMbiX.

Mpunbop oCHaLLEH XNOKOKPUCTANINYECKUM rpaddu4ecKuM NHANKATOPOM, KJ1aBuaTypon,
BbICOKOCKOPOCTHbLIM nopToMm Ethernet, yeTbipbMsa nopTamm RS-485, noptomMm RS-232, USB-host n
device noptamu, cnotom and SD-kapTbl, 4aTYNKOM HaNM4YMS NUTaAOLWEN CETN.

Hannuve nHonkaTopa No3BoJsiseT nojiydaTb MHHOPMaLMIO 0 cCoOCTossHUM nNpubopa. Hanu4vne
KJlaBMaTypbl MO3BOJISET BBOANTb B KOHTPOJIJIEP Pa3/iM4yHblie AaHHbIE N YNPaBaaTb 06bEKTOM Mo
MecTy.

BCTpOEHHbIN Nbe303N1EKTPUYECKNIA 3YMMEP UCMOJIb3YETCS B Ka4eCTBE 3BYKOBOW CUIHAIM3aLuu.

Ha nuueBon naHenu npubopa NpuUCyTCTBYIOT TpU cBeToamnoaa «PaboTa», «ABapusa» n
«Mporpamma», NpefHa3Ha4YeHHbIE ONA MHANKALUK pexxnMoB paboTbl 1 cocToaHMA npubopa.

YeTblpe rasbBaHN4YeCKU N30aMpoBaHHbIX NopTa RS-485 no3BoNnAOT OCyLWECTBAATb
BbICOKOCKOPOCTHOMN 06MeH C BHELWHNMW YCTPOMCTBaMM BBOAa-BbiBoAa. MNMopT RS-232
obecrne4ymBaeT NOSHOLLEHHYIO CBA3b C MOAEMOM M APYTMMU YCTPONCTBAMU, @ TaKXKe MOXKET ObITb
NCMoJIb30BaH A5 NOOKJ/IYEeHNA K Npnbopy Ans8 NpoBefeHNs CEPBUCHOIO 06Cy>XNBaHUS.

B npnbop yctaHoBneHa SD-kapTa o6bemoM no 86, koTopas ucnosb3yeTcs Npnbopom B KayecTse
XKEeCTKOro ANCKa, 4TO NO3BOJIIET COXpPaHAaTb 6onblwon ob6bem nHGpopMaunn.

Hanunyne nopTta USB-host no3sonseT nogknw4daTb K npubopy USB flash HakonuTenn n gpyrue
ycTponcTea. MopT USB-device no3sonaseT nogkaoydaTbe Npnbop K KOMNbLIOTEPY ANA CbeMa
MHopMaLnn c BHyTpeHHeln SD-kapTbl 6e3 ee n3BnevyeHuUs.

MuTtaHne npmnbopa NPoON3BOONTCA OT CETU OT BCTPOEHHOI0 BbICOKOKAYE€CTBEHHOIM0 MMMYJIbCHOIO
NCTOYHMKa NUTaHuA, paboTatowero B LUMPOKOM AMana3oHe NMTaloWero HanpsXXeHus. 3To
Mo3BOJISET NCMOJIb30BaTb HEQOPOIrne NCToYHUKKN BecnepeboliHoro NuTaHus ans obecnevyeHus
6e3aBapuinHOro ynpaByieHns 06 bekTOM. BCTPOEHHLIN rasibBaHNYeCKN pa3BA3aHHbIA AaT4ynK
nnTatowen ceTn no3sosgeT Npmbopy onpeaensaTb OTCYTCTBME CETU, NPEANnPUHATb
COOTBETCTBYHOLIME OENCTBUSA, TMOO KOPPEKTHO 3aBepLnTb paboTy.

3 TexHuuyeckue XaAPaKTEPUCTUKHU U YCNOBMUA KCNZyaTauum

O6wue ceepeHus
KOHCTPYKTUBHOE NUCMNOJIHEHNE Kopnyc onsa kpenneHuns Ha DIN-penky 35Mm.

MabapuTHble pa3mepsl 224x125x60
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PykoBoacTBO no skcrsyaTauun AFABA MIMK-30

CTeneHb 3aWnThl KOpnyca

P20

Hanpsi>xeHvne nutaHuns

90-265B nepemMeHHOro uam NoCTOAHHOro TOKa.
YacToTa nepeMeHHOro Toka go 63rry. HommHansHoe
3Ha4veHune: ~220B 50Iu.

MoTpebrsieMmas MOLIHOCTb

7BT

NHaonkauyna

padmnyeckuin LCD nHpgmkatop ¢ RGB-noaceeTkom
128x64 (omnaroHanb 62MM.).

NHAnKaTopbl MpueMa-nepenayn nHTepdgencos
RS-485, Ethernet, USB.

NHavkaTop obpaweHuns k SD-kapTe.

Mporpammunpyemble nHANKaTopbl «PaboTa»,
«ABapus», «[TporpamMmma».

3ByKOBas cUrHanmsaums

BCTpOEHHDLI Mbe3031EKTPUYECKNIA 3yMMED

OpraHbl yrnpasneHus

KnasuaTtypa 20 kKnasuw

AnnapaTHble pecypchl

MuKpOKOHTpoONEp

32-pa3psagHbi, 600MIy, Ha 6a3e sgpa ARM7

Ob6bem onepaTUBHOM NaMATK

128M6

O6bem FLASH-namaTu nporpamm

128/256M6

Ob6bemM namaTn SD-KapTbl (XpaHeHWEe NPorpaMMm u
OaHHbIX NoNb30BaTeNs)

0o 32 Ié*, Tun kapTel - SD, nn6o microSD (4yepe3
ajanTep)

O6bem sHeproHeszasmcmmoro O3Y 32kb

Yackl peasibHOro BpeMeHu EcTb

CTopoxxeBon Tanmep EcTtb

NHTepdenchl

RS-485 [pynnoBas rasbBaHM4YecKas pa3Ba3ka, CKOPOCTb A0
921.6 K6/c, 4wrT.

RS-232 JIMHWUN ynpassieHns MogeMOM, CKOPOCTb A0 921.6
K6/c, pazbem DB-9 1wT.

Ethernet [anbBaHM4yeckas pa3ssaska, 10/100 M6/c 1 wr.

USB 2.0 1.5 n 12 M6/c, Host - 1wT., Device - 1wrT.

NHTepdenc gna nporpaMMmnpoBaHnUa U oTaakun

Ethernet, RS-232

OnckpeTHble BXoabl

JaTynk ceTn NepeMeHHOro Toka

UBx ~220B, rasbBaHn4yeckas pa3Bsizka - 1wT.

MporpamMmMHbie pecypchbl

OnepaumnoHHas cuctemMa

Linux, agpo 4.4

BcTpoeHHble cepBUChHI

DNS-knneHT, DHCP-knneHT, USB mass storage
device

>k
- lna npoBepeHnsa obHoBneHns cuctemHoro NO Heobxoamma KapTa o6bemom He 6onee 2 6.

Moppep>xmBaemMblie NPOTOKOJbI

Mo nHTepdemncy Ethernet

Modbus-TCP (Bepombiin - slave)

Mo nocriefoBaTeNbHbIM UHTepdencam

Modbus-RTU (Beaywimin)

YcnoBus KcnayaTauum

docs.kb-agava.ru
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PykoBoAcTBO No akcrsiyaTaunn ArABA MIK-30

Tun nomMeLLeHns 3aKkpbITble B3pbiBOOE30MacHbIe NoMelleHns 6e3 arpeccMBHbIX MApoOB 1 ra3oB

TemnepaTypa OT 0 no +70°C
OKpYy>KatlLlero so3gyxa

Bna)kHOCTb BO3Oyxa BepxHnin npefen oTHOCUTENIbHON BAa>XHOCTU Bo3ayxa 80% npu +35°C un
6onee HM3KNX TeMnepaTypax 6e3 KoHAeHCauun BRaru.

ATMocChepHoe faBJieHne OT 86 no 107 kla

4 YCTPOMCTBO M NpuHUMN paboTbl npubopa

4.1 AnnapaTHoe obecnevyeHue

Mpubop nsroTaBaMBaeTCsa B NJacTMacCOBOM Kopnyce, NnpefHa3HayeHHOM ans KkpenaeHusa Ha DIN-
penky 35mMMm. MogknYeHne BCEX BHELLHNX CBA3EN OCYLLECTBSAETCS Yepes pa3beMHbIe
coegunHeHns, pacnosio)XeHHble No AByM HOKOBLIM 1 NepefHen CTOPOHaM KOHTpoJiepa.
OTKpbITUE KOpMyCa AN8 NOAKIOYEHNS BHELWHNX CBSA3EN He TpebyeTcs.

Ha BepxHen 60KOBOW CTOPOHE pacrnooXeHbl pa3bembl SD-kapTbl, USB-device, USB-host n
Ethernet. Pa3zbem Ethernet RJ-45 npegHa3HayeH A58 NCNOJIb30BaHUA 3KpaHUpoBaHHbIX (STP, FTP)
1 HeaKpaHupoBaHHbIX (UTP) kabenen. Ha pa3beme Ethernet ycTaHoBneHbl ABa cBeTOAMOAA -
3e/1eHbIN N XeNnTbl. 3eNeHbI CBEeTOANOLA NHANUMPYET nogkatodyeHue K cetun Ethernet (Link),
KENTbIN - NpoxXoXxAeHne nakeToB No ceTu (Act). Ha HM>KHen 60KOBOWM CTOPOHE PaCroIOXKeHbl
pa3beM RS-232. Pacnarika pa3beMa RS-232 cTaHpapTHasa A4 9-KOHTaKTHOro pa3bemMa COM-
nopTa (EIA/TIA-574).

Ha nepenHen ctopoHe npubopa pacrosio)XeHbl pa3beMmbi:

* X1 (RS485-1 n R5485-2);

* X2 (RS485-3 n RS485-4);

* X4 (maT4mk ceTn);

* X5 (nntaHwne);

* X7 (3KpaH uHTepdenca Ethernet);

* XS3 (nogknto4yeHne TepMmnHaabHoro pesmctopa 120 Om gna RS485-1)
* XS4 (nogkatoveHne TepMmnHaabHoOro pesuctopa 120 Om gnga RS5485-2);
* XS5 (nogkntoyeHne TepMmmnHaabHoOro pesuctopa 120 Om gna RS485-3);
* XS6 (nogknto4yeHne TepMmnHaabHoro pesmctopa 120 Om gna RS485-4)

Ha nuueson NMOBEPXHOCTN r|p|/|6opa HaxXoaAnTCA KlaBnaTypa n cBeToaAnoObl:

» «PaboTax», «ABapusa» n «lporpamma» - NPOrpaMMHO yrnpaBaseMble CBETOANOAbI;

* «[Inck» - HAMKauna obpalieHnsa Kk SD-kapTe;

* «USB» - nHOMKaToOp NoakJyeHnsa yctponctea K USB pa3sbemam n obpalleHuns K Hemy;

* «RS485-1», «RS485-2», «RS485-3», «<RS485-4» - ABYXLBETHbIE NHANKATOPbLI 0bMeHa no
COOTBETCTBYIOWMNM INHUAM RS-485, npu nepenayve ropuT KpPacHbIA CBET, NpU npueme -
3eNeHbll;

Mpunbop ocHalleH BCTPOEHHbIMM YaCaMu peasibHOro BpeMeHU 1 3HeproHe3saBucumbiM 03Y,
KOTOpble NMTalTCa OT CbeMHOW nuTueson baTapeun Tnna CR1220.

BcTpoeHHbIn 6510K NuTaHma obecnevynBaeT NMTaHMeE BCEro YCTPONCTBA M 3alUMLLEH
CaMOBOCCTaHaBAMBalOWMMCS NpeaoxpaHuTenemM.

Ha3Ha4eHne pasbemMoB r|p|/|6opa N NX KOHTaKTOB rnpmneeneHoO B Tabnnuax HMXe
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PykoBoacTBO no skcrsyaTauun AFABA MIMK-30

Tabnuua 4-1 Pa3zbem X1 (RS485-1, RS485-2), Ha3Ha4YeHNe KOHTaKToB

Neo KOHT. Ha3HayeHue Neo KOHT. Ha3HauyeHune
1 A (Data +) RS485-1 5 A (Data +) RS485-2
2 B (Data -) R5485-1 6 B (Data -) RS485-2
3 OpeHax-1 7 OpeHax-2
4 9KpaH-1 8 9KpaH-2

9 3emns

Tabnuua 4-2 Pazbvem X2 (RS485-3, RS485-4), Ha3Ha4YeHUe KOHTAKTOB

Ne KoHT. HasnauyeHue Ne KoHT. HasnauyeHue
1 A (Data +) RS485-3 5 A (Data +) RS485-4
2 B (Data -) RS485-3 6 B (Data -) RS485-4
3 OpeHax-3 7 OpeHax-4
4 JKpaH-3 8 JKpaH-4

9 3emns

Tabnuua 4-3 Pa3zbeM X4 (0aTYMK ceTn), Ha3HaYeHne KOHTaKToB

Neo KOHT. Ha3Ha4yeHue
1 ~220B
2 ~220B

Tabnuua 4-4 Pa3zbem X5 (MUTaHue), Ha3Ha4YeHe KOHTaKTOoB

Ne KOHT. Ha3HauyeHue
1 ~2208B

2 3a3zemieHuve
3 ~220B

Tabnnua 4-5 PasbeM X7 (3kpaH Ethernet), Ha3HayeHNe KOHTAKTOB

Neo KOHT. Ha3HauyeHue
1 CoenviHeHMe € 3KpaHoOM 4Yepe3 pesuctop 100 Om
2 lMpamoe coeanHeHMe C 3KpaHOM

Tabnuua 4-6 TepMuUHabHble A)Xamnepbl, Ha3HaYeHNe

JInHuA O6o03HauYeHue Ha3HayeHue

RS485-1 XS3 [Mpwn ycTaHOBNIEHHOM A)Kamnepe

RS485-2 XS4 (3aMblKaHUN KOHTAKTOB
rnepeMbl4KON) NoAK/YaOTCH

R5485-3 XS5 BHYTPEHHNE TepMUHAbHbIE

RS485-4 XS6

pe3ncTopbl 120 Om gns
CorjacoBaHus
COOTBETCTBYIOLLNM BOJIHOBLIM
conpoTusneHnem kabens.
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PykoBoAcTBO No akcrsiyaTaunn ArABA MIK-30

4.2 MporpaMMmHoOe obecnevyeHue
MporpamMMHas YacTb Npnbopa COCTOUT U3 TPeEX MoAYyNeln:

e 3arpy34uk OC;
e OC Linux;
* MpuknagHoe nporpaMmMHoe obecneyeHune;

Mpw BKJAOYEHUN Nprubopa CHavasna BbINOJIHAETCA 3arpy34mnK, noTom 3anyckaertcs OC u, 3aTem,
3arpy>xaeTcs npukaagHoe nporpaMMHoe obecneyeHue.

3arpy34mk OC BbINOSIHAET pacnakoBKy 13 BHyTpeHHen flash-namaTtn, pasmeweHne obpasa OC un
hannoson cnctemol B O3Y, 3anyck Ha BbiNnosiIHeHMe 3arpy3km OC. Kpome Toro, 3arpy3symk
obecneyunBaeT obHOBNeHMe 0bpa3a Bo flash-namaTn. Bo BpeMs paboThl 3arpysymka 3aropaercs
ceeTtogmopn «PaboTta», nocne nepenayn ynpasnennsa onsa 3anycka OC 3aropaeTcs cBeToamnonq,
«[porpamma», ganee npu 3arpyske OC ceBeToAMoObl FACHYT.

OC Linux cnyxnt 6a3oBon onepaumoOHHON CUCTEMOW, HA KOTOPOW BbINOJIHAETCA NMPUKAagHOe
nporpamMmMHoe obecnevyeHune. OnepaunmoHHas cMCTeEMa NpefocTaBAseT TakXKe passinyHble
ceTeBble CEPBUCHI A1 A4OCTYMNa K KOHTpoasaepy no cetu Ethernet.

MpuknagHoe NporpaMMHoe obecnevyeHne - 3To NpuoxxeHne, paboTatoLiee nog yrnpasieHNeM
OC, BbIMOJHAOLLEE ANITOPUTM, 3aJI0XKEHHbI MOJIb30BATEJIEM 1 ONMpPEeaesaoLWNA oruky paboThbl
KOHTpoJepa.

4.3 lMNepepaya nm npeodbpasoBaHue JaHHbIX

Mpubop BbINONHAET NpeobpasoBaHMe OaHHbIX, MPUHUMAEMbIX MO MHTepdency Ethernet n
nepepaeT npeobpa3oBaHHbIE AaHHble B OANH N3 YeTblpex nHTepdencos RS-485 cneaytowmm
obpasom:

* MMonb30BaTeNb YCTaHaBAMBAET B HAaCTpoMKax Tpebyembii HoMep IP-nopTa Ansa Ka>xaoro
nHTepdenca RS-485.

* Bce gaHHble, NocTynatLwme Ha BbibpaHHbIN IP nopT, nocne npeobpa3oBaHUs BblAaTCA
yepes cooTBETCTBYOWMN NHTEepdenc RS-485.

* Mocne npmnemMa oTBeTa No nHTepgency RS-485 BoinonHaeTcs obpaTHoe npeobpa3zoBaHne
NPOTOKO0B 1 Npeobpa30oBaHHbLIN OTBET BblAaeTcs Yepe3 nHtepdenc Ethernet ¢
cooTBeTCcTBYlOWero IP nopTa.

5 NMoproroBka npubopa K UCNoJib30BaHMUIO

5.1 OOwme ykasaHusa

B 3uMHee BpeMs Tapy ¢ NnpnbopoM pacnakoBbiBaTb B OTan/JMBaeMOM MOMeELLEHNUN He paHee 4yeMm
yepes 12 4 nocsie BHECEHUA NX B NOMeLleHne. MOHTa)K, 3KCnslyaTauusa n geMoHTak npubop
OOJDKHbI MPOU3BOANTLCA NEePCOHaIOM, 03HAKOMJIEHHbBIM C NMpaBuJlaMu ero skcrslyatauum n
npowenwmMmmn NHCTPYKTaxX npu paboTte ¢ anekTpoobopyfoBaHMEM B COOTBETCTBUM C MpasBuiamu,
yCTaHOBJIEHHbIMW Ha NpeanpuaTun-noTpebuTtene.

5.2 Yka3aHusa mep O0e30nacHOCTHU

Mo cnocoby 3alUnThl OT NOPAXXEHNS 3N1eKTpU4eckum TokoMm MMK cooTBeTCcTBYET Knaccy 0 no
MOCT 12.2.007.0-75.
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PykoBoAcTBO No akcrsiyaTaunn ArABA MIK-30

Mpw akcnnyaTaumMm n TexHn4eckom obcnyxmeaHmm Heobxoanumo cobnogaTte TpebosaHua FOCT
12.3.019-80, «[paBwun akcnayaTauum 31eKTPOYCTaHOBOK NoTpebutenen» n «lMpaBua oxpaHsbl
TpyZAa Nnpu 3KCnyaTalum 3/IeKTPOYyCTaHOBOK noTpebutenen».

Mpu akcnayaTaumm Nnpubopa OTKPbITblE KOHTAKTbl KIEMMHUKA HaX0AATCS MO HanpsKeHneM.
YcTaHoBKY npubopa cnenyeT Npon3BoAMTbL B CNeuman3mpoBaHHbIX WKagax, 4OCTyN BHYTPb
KOTOPbIX pa3peLlleH TONIbKO KBaNN(PULNPOBAHHBLIM CrieLasmcTam.

Jiobble nogkntoveHns K Npubopy n paboTbl N0 ero TeXHNYECKOMY 006CTY>KUBAHNIO MPOM3BOANTb
TOJIbKO MPW OTKJIKOYEHHOM NUTAHUK Nprubopa 1 NOAKIOYEHHbIX K HEMY YCTPONCTB.

5.3 MoHTaXx u noagknio4yeHue npubopa
MocnenoBaTeNnbHOCTL MOHTaXa npubopa:

* OCYLLECTBSAETCS NOArOTOBKA NMNOCaA04YHOr0 MecTa B WKady 3/1eKTpoobopynoBaHMUA.
KoHCTpyKuMa WwKadga Ao/HkHa obecnedmnBaTh 3awmTy npubopa oT NnonajaHns B HEro
BJ1arn, rpasv U NOCTOPOHHUX NPeaMeTOoB;

* npubop ykpennsetcs Ha DIN-penke. MNpu pa3mMeweHun npubopa cnegyet NOMHUTL, 4TO Npwu
3KCnJlyaTauuu OTKPbITble KOHTaKTbl KJIEMM HaxXOAATCSA MOA Harnpsa)XeHneMm, onacHbIM A51s
4YesI0OBEYECKOM XU3HN.

MuTtaHne npubopa cnefyeT OCYLLECTBAATb OT CETU NEPEMEHHOr0 UN NOCTOAHHOINO TOKa
Hanps>keHnem 90-265B. [1ng noBbiWeHNs NoMexo3alneHHOCT u 6e3aBapuinHon paboTbl
npnbopa pekoMeHAyeTCsA UCMOJIb30BaTh UCTOYHNK BecnepeborHoro nuTaHua. JInHMn NUTaHns
BbINOJIHAOTCA MHOFOXUAbHLIM Kabenem ceyeHuem ot 0,35 no 0,75 MM2. PekoMeHAyeMble TUMbI
kabenen MKLU, MK3LLU, MKLLM FOCT 10348-80.

MoakntoyeHmne nHtepdenca RS-485 BbINONHAETCS MO ABYXMNPOBOAHON CXEME CUMMETPUYHbIM
kabenem c BONHOBLIM comnpoTuesieHneMm 120 OM. PekomeHayeMble Tunbl Kabenen: KNMBIB
1,5x2x0,78; KUM3B 2x2x0,6 nnu aHanorun4vHele. MogkayeHne nponsBoanUTb NPU OTKIOYEHHOM
HanNpPs>XeHUN NUTaHUS BCEX YCTPONCTB ceTn RS-485. Heobxoammo cobnoaatb NONSPHOCTb
nogknodeHus. lNMposoa «A» NOAKOYAETCA K BbIBOAY «A» KOHTpOI1epa, aHa/loru4Ho
COeINHAITCSA BbIBOALI «B», «H» 1 «L». B OKOHeYHbIX y3nax nHnn RS-485 ycTtaHaBnmMBaloTCA
TepMUHaIbHbIE PE3UCTOPLI. B KOHTpoOI1Iepe BCTPOEHHbLIE TEPMUHAJIbHbIE PE3UCTOPbLI
conpoTumeaeHmem 120 OM NogKIYaloTCss COOTBETCTBYOLWMUMIM Nnepembidkamm XS (cm. Tabnnuya
4-6). BapnaHTbl CXeM NOAKAOYEHNA ANHUIA npuBefeHsbl B MpunoxxeHuax 1-5. Mpu ncnonb3osaHnm
kabensa «BuTas napa» Tuna UTP kaTeropum He HMXXe 4 C BOJIHOBbLIM conpoTuBneHnem 100 Owm, B
KayecTBe TepPMUHaJIbHbIX PEe3UCTOPOB CllielyeT UCMOIb30BaTb BHELIHME corjacyroume
TepMUHabHble pe3nucTopbl HOMUHasNoM 100 OM, NpeaBapuUTesIbHO CHAB COOTBETCTBYOWME
MOAKJIIOYEHHOWN NNHUK NepeMbliKn XS3-XS6. nvHa nMHnmM cBa3un gna nHtepgenca RS-485 - go
1000 m.

YCTPONCTBO A0/1KHO ObITh HaJe)XXHO 3a3eMJieH0. Ha 3a3eMNaioWmnX 3aXKMMax He O0/XKHO ObiTb
pP>XKaB4YMHbI. [pU TEXHUYECKOM 06CNYXXNBAHUN HEOOXOAMMO OCYLLECTBSATL MPOBEPKY
3a3emsieHns.

5.4 NMomMmexum m MeToAbl UX NOOABJIEHUSA

Ha paboTy npubopa MOryT oka3biBaTb BANAHME BHELLHWE MOMEXMW, BO3HUKatOLWME Moa
BO34ENCTBMEM 3IEKTPOMArHUTHLIX NOAEN (3N1EeKTPOMArHNTHbIE MOMEXW), HaBOOUMbIE Ha CaM
npubop 1 Ha NHUK CBA3M Npnbopa C BHELIHUM 0bopyAOBaHNEM, @ TakK)Xe NoMexu, BO3HUKatoLne
B MMUTatloLLEen ceTu.

docs.kb-agava.ru cTp. 7mn3 15



PykoBoAcTBO No akcrsiyaTaunn ArABA MIK-30

Ona ymeHbLlUeHUA BANAHUA 31eKTPOMarHUTHbIX MoMex Heobxo04NUMO BbINONHATL npmneeneHHbIE
HWM>XXe pekomMmeHgauunn:

* 0becnevynTb HafLeXXHOE SKPaHNPOBAHNE CUTHaJIbHbLIX JIMHUIA. DKPaHbl cnenyeTt
3/IEKTPUNYECKM U30JIMPOBaTh OT BHewHero obopynoBaHNs Ha NMPOTS)XXEHNN BCeW TpPacChl U
noacoefunHATbL TONIbKO K MpeAHa3Ha4YeHHOMY KOHTaKTY;

* 019 JINHUIA CBA3U UCMOJIb30BaTh APEHAXXHbIA MPOBOA A/ BblpaBHUBAHUA MOTEHLWANO0B
npruemo-nepenaTynKoB.

* Npmbop pekoMeHAyeTCsa yCTaHaBAMBaTb B METAIMYECKOM LWKady, BHYTPU KOTOPOro He
0OJXKHO BbITb HUKAKOro cusosoro obopynoBaHus (KOHTaKTOPOB, NycKkaTenenm n T.m.).
Kopnyc wkada fomkeH bbiTb HagEeXHO 3a3eMJIeH.

onsa YMeHbLUEeHNA 2JIEKTPOMArHUTHbLIX NMoMeX, BO3HNKaloWnNX B MATaKLLLEN CeTH, cnepnyet
BbIMOJIHATbL Clieayruine pekoMmeHaoaunn:

* NOAKO4aTbh NpMBOpP K NUTaIOLLLEN CETK OTAENLHO OT CUI0BOro 06opyaoBaHUS;

* MPY MOHTaXke CUCTeMbl, B KOTopon paboTaeT npubop, cnenyeT y4nTbiBaTb NpaBuaa
opraHusauum spPeKTUBHOIr O 3a3eMsieHns;

* BCEe 3KpaHbl 1 3a3eMisdoLlmne JIMHUN NPoKIaAbiBaTb N0 CXeMe «3Be34a», Mpu 3TOM
Heobxoanmo obecnevynTb XOPOLUNIN KOHTaKT C 9KPaHUPYIOLWLNM NN 3a3eMISeMbIM
3/1eMeHTOM;

* 3a3eMadlLLMe Lenn A0/HKHbI ObITb BbIMOJSIHEHLI MPOBOAAMU C CEYEHMEM HE MeHee 1MM2;

* yCTaHaB/MBaTb PUIbLTPbI CETEBbLIX MOMEX B JINHUAX NUTaHKUsa npnbopa;

* yCTaHaB/MBaTb UCKpoOracsawmne GpuabTpbl B IMHUAX KOMMYyTaLun cuioBoro obopynoBaHUS.

5.5 CwmeHa IP-appeca NMpubopa

CMmeHa IP-agpeca ocylecTBAAETCA Yepe3 BCTPOEHHOEe MeHto. B npubopax ¢ nporpaMMHbIM
obecnevyeHnem Bepcun 2.6.9 n HMXKe cMeHUTb cobcTBeHHbIN IP-aapec npnbopa MOXXHO Yepe3
KOHCOJ1b.

5.6 WUcnonb3oBaHue Npubopa B KauyecTBe cepBepa BpeMmeHu NTP
Onsa ncnonb3oBaHusa Mpubopa B kKavyecTBe cepBepa BpemeHn NTP Heobxoanmo:

* BbIK/IIOYNTb 1 OCTAaHOBUTbL CNYXBy CMHXpOHM3aumMn BpeMeHun timesync.
* BKAOYNTb 1 3aNyCTUTb CiyX0y ntpd.

Mocne BbINOJIHEHUS AAaHHbIX onepauunii Mpnbop 6yaeT AOCTyNeH B ceTu Kak cepep BpeMmeHn NTP
no agpecy, 3agaHHOMYy B MEHIO.

6 OnucaHue (pyHKULMOHUMPOBAHUA Npubopa

6.1 3anyck KOHTponnepa

Mocne noga4n NnuTaHus npubop NpPom3BOANT 3arpy3Ky CUCTEMHOr0, a 3aTeM NMPUKIaLHOro
nporpamMMHoro obecrnedeHus. ObLiee BpeMs 3arpysku coctanseT npumepHo 20...25 c.

Mocne 3arpy3kn nporpaMmHoro obecnevyeHnsa npnbop nepexoanT B pabounin pe)xmum, B KOTOPOM
oTobparkaeT OCHOBHOE OKHO M 0XKUAAET NOCTYMJIeHNS 3anpoCcoB.
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6.2 OCHOBHOEe OKHO

Mocne 3arpy3kn HaCTpPOeK NporpamMma Ha4YnMHaeT CBO paboTy M Ha aucnsee NosBaseTcs
ocHoBHoOe okHO. CBeToanon «PABOTA» Mmuraer.

onepatop
OXVOAHNE
22.11.21 18:12:26

B BepxHel CTpoKe OCHOBHOIO OKHa 0TobparkaeTcs UMs akTUBHOIO NMoJib30BaTeNs.
Monb3oBaTento «OnepaTop» paspeLleH NPoCMOTP HAaCTPOEK MPOrpamMMmsl.

Monb3oBaTento «Hanaa4ymk» OOMOJIHUTESIbHO Pa3peLleHo N3MeHeHNe HAacTPoeK Npubopa B MeHto
«HacTpomnkms».

Hn>xe TekyLliero nosib3oBaTtens otobparkaeTcs TekyLlen pexum paboTel nporpamMmmel. B pexxnme
«PABOTA» ocyliecTBaseTca ob6paboTka NOCTyNatoLWMX 3aNpoCcoB U nepefadvya AaHHbIX. B pexume
«OXNLOAHWNE» nporpamMmMa npousBoguT oXngaHue rnogkatovYeHNs KINeHTOoB.

B HUXXHeN CTpoKe OCHOBHOIO OKHa 0Tobpa)katoTCs TeKyliMe gaTa u Bpems.

6.3 Pabouum pexxum

B paboyem pexxnme npnbop BbINOAHAET NpocaywmBaHue BbibpaHHoro TCP/IP nopTa n npu
nonyyeHmnn koppekTHo Modbus-TCP nocbinkun BeinoNHSAeT ee npeobpa3soBaHne B hopmaT
Modbus-RTU nnun apyroro BbibpaHHOro NpoToKoJa, 1 OTNPaBKy B COOTBETCTBYOLLWA NOPT
RS-485. lMpwn nonyvyeHUn B Te4eHMe yCTaHOBJIEHHOI O Nepmoha BpeMeHun oTeeTa no anmHum RS-485
BbINOJIHAETCA obpaTHOE Npeobpa3oBaHMe NakeTa M3 hopMaTa MPOTOKOJa MOAKIIIOYEHHOrO
ycTponcTtea B popmaT Modbus-TCP 1 oTnpaBka OTBETa KJIMEHTY.

Mpunbop BO3MOXKHO CKOH(PUTYPUPOBaTh AJ19 OAHOBPEMEHHOW paboThbl MO BCEM YEThIPEM
nMmerLwnmca noptam RS-485, npnyem napamMeTpbl nepefayun (CKOPOCTb, KOIMYECTBO cTON-6uToB
N T. N.) MOryT ObITb pa3HbiMU. Mpu 3TOM KaxgomMy nopTy RS-485 conocTaBnsfeTca onpeneneHHbIn
TCP/IP nopT. Takum obpa3om, c NoMOLLbIo oaHoro wJo3a AFABA6432.30 MIMK BO3MOXXHO
3aMeHUTb 00 4YeTbipex Npeobpa3zoBaTenen Tuna Moxa MGate MB3170.

6.4 Mcnosnb3oBaHUe BCTPOEHHOIo AuUcCNJies U KJaBuaTypbl
Micnonb3ysa BCTPOEHHbIE ANCMEN N KNaBuaTypy BO3MOXKHO NPOBOAUTL Creaylolmne onepaumn:

* HacTpoiika napameTpoB npubopa.

* [IpOCMOTP CTATUCTUKN oBMeHa Mo BCEM MopTaM (KOMYeCTBO NepefaHHbIX, MPUHATbIX
MakeToB, KOJINYECTBO NakeToB € owmnbkoin CRC 1 KOMYECTBO NPONYLLEHHbIX MaKeToB).

* MpocmoTp paboymx napameTpoB npubopa.

[na ocyliecTBNeHNS NepeyncieHHbIX QYHKLUA Heo6X0ANMMO BbIMOJHUTL BXOA B MeHI0. Bxoa B
MEHIO OCYyLLeCTBASEeTCSA HaxaTnuem KHonkm «MEHKO» Ha BCTpoeHHOW KnasuaType. anee
HaBuUrauus rno MeHI OCyLLeCTBIAeTCH KHOMKaMU:

* «MEHIO» - BbIXOA 13 (NOA4)MEHIO.

* «BBO[» - BXO4 B NOAMEHIO U/IN BbI3OB NapaMeTpa Ha pefaKTUpoBaHue, ecnin rnapameTp
[ONyCKaeT U3MeHeHue.

* «"», «'» - NepemMeLleHne No NyHKTam (nog)MeHio.
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6.5 OpraHbl ynpasBJsieHUA U MHOUKAL UM
OpraHbl ynpaBAeHns 1 MHONKAUMM HaXxoOaTCsa Ha MLEeBON naHenn npubopa.
K sanemeHTam NMHONKaUWUN OTHOCATCA:

* ceetoaguonbl: PABOTA, ABAPUA, MPOIMPAMMA, ONCK, USB, RS485-1, RS485-2, RS485-3,
RS485-3 n RS-232;
* XKKW guncnnen, nmewowmin pasHoLBETHYO NOOCBETKY.

anemMeHTaMu ynpaBJieHNA ABNAKOTCA KHOMKW:

o «MYCK» (»);

* «CTOTIM» ( );

e «OTKIJ1. CBET»;
e «OTKJ1.3BYK»;
* «<MEHIO»;

e «BBO»;

* «BBEPX» (T);

* «<BHUN3» (1);

e «0» ... «9», «,», «-»,

6.6 MeHI0 HacTpoek

Mepexon B MEHIO HaCTPOEK 1 BO3BpaLLEeHMe U3 Hero B OCHOBHOE OKHO OCYLLeCcTBsAeTCA
Ha)kaTueM Ha KHonky «MEHKO».

BbibpaHHbIN MYHKT MEHIO NOACBEYMBAETCA TEMHOW CTPOKON. KHoNKamMun-ctpenkamm «BBEPX» n
«BHW3» MOXXHO BbIOMPaTb HYXXHbIN NYHKT. lNepexo B MeHo BbIBpaHHOro NyHKTa
OCYLLECTBISETCA HaXXaTUeM Ha KHomky «BBO», BO3BpaT - Ha>KaTuUeM Ha KHoMKy «MEHHKO»,

Mo yMOIYaHWIO N3MeHeHe NapamMeTpoB B MEHIO 3arpeLLleHo.

Onsa pa3pelleHna N3MeHEHNA 3HaYeHNI NapamMeTpoB Heob6Xo4MMO Ha OCHOBHOM OKHE MporpaMmbi
BBECTW NapoJib Hanag4nka «25167», npu aTom byaeT nponsBeneH BbIOOp Nosib3oBaTeNS
«Hanaguunk». Nocne BBoAa KOPPEKTHOIrO Naposis NPO3BYYMUT 3BYKOBOW CUrHa.

Mocne BBOAA Ha rNMaBHOM 3KpaHe rnapons noJjib3oBaTtesnsa «Hanagymk» BO3SMOXKHO N3MEHeHMne
3Ha4YeHNn NapamMeTpoB:

* [1ns n3MeHeHns 3Ha4eHna NapamMeTpa BbibepnTe HEOOXOANMBIA MYHKT MEHIO U HaXKMUTE
KHOMKYy «BBO».

* 1N n3MeHeHns 3Ha4YeHna NnapamMeTpa BOCMNONb3ynTeCb KHoMkamu «BBEPX» nnm «BHN3»,
nnbo BBegUTE 3HAYEHNE C MOMOLLLIO LMKPOBON KNaBuaTypbl.

Mocne 3aBepLlIeHNS N3MeHeHUS HacTpoek npubopa ansa cbpoca Tekyllero rnosb3oBaTens
«Hanagumk» go nosb3oBaTens «OnepaTtop» He0BX0AMMO B OCHOBHOM OKHE Ha)KaTb KHOMKY «0».
Cbpoc nonb3oBaTens «Hanag4ynk» o nonb3oBaTtensa «OnepaTop» Takxe byaeT nponsseneH
aBTOMATUYECKWN MOC/Se 5 MUHYT OTCYTCTBUS Ha>KaTUA KHOMOK Ha BCTPOEHHON KNaBuaType.

Mocne n3MeHeHUa HacTPoeK HeobXoAMMO BbINTU U3 MEHIO U Nepe3arpy3nTb npubop cbpocom
nuTaHus.
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7 MeH1I0 HacTpoek
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CTpyKTypa MeHI0 HacTpoek

MeH0 HaCTpoeK COCTOUT U3 NYHKTOB:

A WN P

NHTepdencam.

w

KOHTpoJepa.

7.1 MeHo «HacTpoukun»

B LaHHOM MeHI0 BO3MOXXHO MPOU3BOANTb N3MEHEeHWe napamMeTpoB np|/|6opa:

* laTa u Bpems.

* MapameTpsbl Ethernet.

* MapameTpbl HTepdencos RS485-1 ... RS485-4.
* CNCTEMHbIE CyKObl.

7.1.1 [OaTa v BpemMA

Py

fhe

"

. HacTponkn - cooep>xnT noaMeHo Ans HaCTPOMKM NapamMeTpoB rnpubopa.

. KalwmpoBaHue - coaep>X1T nHpopmaumnio o napaMeTpax KIWmMpoBaHNS 3anpoCcoB.
. MOHUTOPWHI - COQEPXXUT HAaCTPONKN MOHUTOPUHIa Nepedayn OaHHbIX.

. CTaTncTukKa - coaepxnT MHHOOPMaL N 0 CTAaTUCTUKE NMepedaHHbIX AaHHbIX MO

. OTnagka - cnyxebHbln pa3gen MeHto s aHanusa paboTel npubopa.
6. O nporpamMmmMe - cCooep>x1uT HOMep Bepcuun, faTy N BpeMs CO34aHNSA MPOLLUUBKMN

[aHHbIN pa3aen MeHo No3BOJISET HACTPOUTbL JIOKasibHOe BpeMs npubopa C y4eToM 4aCcoBOro

nosca.
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7.1.2 NapameTtpbl Ethernet
[aHHbIN pa3aen MeHlo NO3BONIAET HAaCTPOUTb NapaMeTpsbl ethernet nHtepdeinca npmnbopa.
06paT|/|Te BHUMaHWNE, MaCKa CeTU YKa3blBaeTCA KOJINHYECTBOM ounT, Harnpmnmep:

* 19: 255.255.224.
* 20: 255.255.240.
e 21: 255.255.248.
* 22: 255.255.252.
* 23: 255.255.254.
* 24: 255.255.255.

o © O ©o © o

Mocne BBOAa BCeX HACTpoeK BbibepuTe NyHKT "CoxpaHUTb" ANa COXpaHeHUs HacTpoek. MNocne
COXPaHEHNS HY>XXHO nepe3anyCcTuUTb KOHTpo1ep.

7.1.3 TMapameTtpbl RS485-1, NMNapameTpbl RS485-2, NMNapameTpbl RS485-3,
MapameTpbl RS485-4

HaHHble pa3nenbl MeHI0 MO3BOIAIOT HACTPOUTL NapaMeTpPbl Noc/ief0oBaTe/NbHbIX MOPTOB RS485-1
... RS485-4:

* [lopT BKJIHOYEH/BbIKJ/TOYEH.

* Pexxum (npoTokon obmeHa).

* CkopocTb obMeHa.

* KOZIMY4eCTBO CTOMOBbLIX BUT.

* KOHTPOJIb YeTHOCTM.

* TallMayT OXXMAaHUA OTBeTa, MC.

* 3afepXXKa OXXuaaHus nepenayn, mMc.

BONbLWNHCTBO NapaMeTpoB TUMNYHLI A9 CLLEHAaPUEB Nnepedaydn AaHHbIX Mo nHTepdgency RS-485.

MapaMeTp 3apepxka MCMONb3YeTCA ANS 3a4aHNA 3a4EPXKKMN 0XKUOAHUSA AaHHbIX. 3HAYeHNe
napaMeTpa 3aBUCUT OT CKOPOCTW Nepepayn. Huxe npmeeneHbl TUMNYHbIE 3HAYEHUS OJ1S Pa3HbIX
CKopocTemn:

* CkopocTb 115200 - 3Ha4eHMe 5.
* CkopocTb 57600 - 3Ha4yeHune 15.
* CkopocTb 38400 - 3HavyeHune 30.
* CkopocTb 19200 - 3HaveHune 40.
* CkopocTb 9600 - 3Ha4vyeHue 50.

7.1.4 CnyXObl
[JaHHbIN pa3aen MeHo No3BoJISIeT YNpPaBAsaTb COCTOSSHUEM HEKOTOPbLIX CUCTEMHbIX CNYy>X6:

* sshd - SSH cepBep. He MoXeT ObITb OTK/Il0O4YEeHa, HO MOXXHO BblIbpaTh

* getty - cucteMHas KoHcosb Ha MopTy RS-232. CucTtemMHasa KOHCOJIb UCNOb3YyeTCa Ans
obcny>xnBaHMA KOHTposepa.

* timesync - cny>x6a CMHXpOHM3aL N BpeEMEHU C BHELLHUMWN cepBepaMu.

* ntpd - cny>xba cepsepa BpemeHU. KOHTPO/IEp MOXKET CTaHOBUTLCA JIOKaJIbHbIM CEPBEPOM
BpeMeHU N NpeaocTaBnsaATb eguHoe BpeMs no npotokosy NTP.

BOSIbLUIMHCTBO NEpPeYNCSIEHHbIX BbilLe CYy>X0 ynpaBnseTcs ABYyMS MyHKTAMU:

* Cnyxba 3anyulieHa/oCTaHOB/IEHA - 3aaeT TeKyLlee COCTOSHME.
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* Cny>xba BKJIlOYEHA/BbIKJIIOYEHA - 3a4aeT COCTOSAHME nocne 3arpy3ku npnbopa.
Taknm obpasoM peanmlyeTcs AOCTaTOYHO rmbkoe ynpasrsieHne cnyxbamum. Hanpumep, npu
HeobX04ANMOCTN BPEMEHHOIO OTKJIIOYEHMNS CNYKObl, €6 MOXXHO OCTAaHOBUTb, HO HE OTKJII04aTb.
Mpwn aTOM Nocne nepe3arpysku npubopa cnyxba Bo306HOBUT paboTy.
7.2 MeHo «K3wimpoBaHue»
B LaHHOM MeHI0 MPON3BOANTCA BKJIOYEHME/BbIK/IIOYEHE (PYHKLNN KILLNPOBAHUA OaHHbIX. B
Bepcumn 2.9.10 gaHHaa PyHKUMSA OTKIIIOYEHA.
7.3 MeHI0 <KMOHUTOPUHI>»
B aHHOM MeHI0 NPOU3BOANTCA BKIOYEHNE/BLIKOYEHNE PYHKLNN MOHUTOPUHIa nepenaBaemMblX
OaHHbIX. MOHUTOPUHI OCYLLLEeCTBASETCS C MOMOLLbIO MporpaMMbel mpktool.

7.4 MeHo «CTaTUCTUKA»

B noanyHKTax 4aHHOrO MeHI0 BO3MOXKEH NMPOCMOTP CTaTUCTUKN oBMeHa no nHTepdencam
RS485-1 ... RS485-4:

* KonnyecTBo nepenaHHbIX NakeToB oT npubopa (Tx).

* KonmyecTBo NpuHATLIX Nnpnbopom nakeTtos (Rx).

* KonnyecTtBo ownbok KoHTposibHOW cyMMmbl (CRC).

* KoNnM4ecTBO NPOnycKoB NakeToB NOAYMHEHHbIMU yCcTponcTBamu (Na).
* KayecTtBo cBsA3n (Qual).

7.5 MeH0 «OTnapgka»

B naHHOM MeHI0 MPON3BOANTCA N3MEHEHME CIYXKEDOHbIX HACTPOEK MPUITOXKEHUS, UCTMONb3YEMbIX
Oons gnarHoctuku paboTel npubopa.

7.6 MeHi0 «O nporpaMmmMe»

[laHHOe MeHI0 COAEePXXUT MH(MOPMaLMIO O BEPCUM NPOrpaMMbl.

Bepcus:
MNK30 2.9.10

8 OOHOBNEeHMe NporpaMMHOro obecnevyeHus KOHTposanepa

8.1 OOHoBNEeHMe NpUKNaAHOro NporpaMMHoro obecneyeHus

O6HoBIEHME MPUKIAAHOrO NporpaMmMHoro obecnevyeHns NPonU3BOONTCHA C UCMOJIb30BAHMEM
yCcTaHoBseHHoro B MNpubop MeHep)xepa nakeToB. [ns obHOBNAEHUS HeoBX0AMMO NpoaenaThb
cnepylouime ornepaunm B yKasaHHOM HMXKe Mopsaake:

* MoAKNIOYNTBLCA K KOHTponepy Yepes USB nnn Ethernet noaknodeHune. MNpn NoakAOYEHUN
yepes USB kKoHTponnep nmeet agpec 192.168.7.1, npu nogknoyeHmnm 4yepes Ethernet -
COOTBETCTBEHHO HACTPOeK KoHTposiepa. ObpaTnTe BHUMaHMe, nepen nepsbiM
noakKJo4YeHneM K KoHTposnepy vyepes USB Heobxoammo yctaHoBuTb apansep USB/RNDIS.
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* [loMmecTuTb NakeT ¢ obHoBNeHueMm, HanpumMmep agava30-mpk 2.3-r34_armv7ahf-neon.ipk, B
KOHTpoanep (Hanpumep, B nanky /home/root) c nomowbto SFTP knneHTa, Hanpumep
WinSCP.

* BbIMONHNTbL MOAKJIIOYEHME K KOHTpOS1epy Yepe3 SSH ¢ noMmowbio yTunnTel Putty. JlornH
«root», naponb «plmokn(0».

* [logaTb KOMaHAy yCTaHOBKM OBHOBNEHUSA:
opkg install ./agava30-mpk 2.3-r34 armv7ahf-neon.ipk -—nodeps

(ecnn nakeT 6bin1 3arpyxeH B narky /home/root)

nnun
opkg install <nyTb po nanku>/agava30-mpk 2.3-r34 armv7ahf-neon.ipk —-nodeps

(ecnu nakeT 6bis1 3arpyXXeH B APYryto nariky)

* [logaTb KOMaHAY Nnepes3arpys3ku:
reboot

* OTKNIO4YNTL Kabenb oT KOHTpOJ11epa.
[Mocne nopaym NUTAHNA KOHTpPOIEpP 3anyCTUTCA C obHoBNEHHON I'IpOFpaMMOI7I.

Mocne NofIHOro 3anycka KOHTpoJisiepa npuknagHoe MO KpaTKOBPEMEHHO 0TOBpaXkaeT Ha 3KpaHe
Ha3BaHMe M3aenns N NepexoanT B paboynii pexxum.

9 TexHuuyeckoe obcny>XxuBaHue

Mpw BbINONHEHUX PAabOT N0 TEXHUYECKOMY 06CY>KMBAHUIO KOHTPOJIJIepa HeobxoanmMo
cobnogaTtb Mepbl 6€30MacHOCTU, N3JI0XKEHHbIE B pa3aese Yka3laHusa mep 6e3onacHoCTU.

TexHNYeCcKnin OoCMOTP KOHTpOJIIepa NPOBOAMNTCS 06C/Y)KMBAOLLUM NEPCOHAIOM HE pexxe 0HOro
pa3a B 6 MecsLEeB 1 BKJOYaeT B cebs BbIMOJIHEHME CleaQyoLW X onepaLnii:

* O4NCTKY KOpMyca 1 KJIEMMHbIX KON040K npubopa OT nblaun, rpa3n N NOCTOPOHHMX
npeaMeTosB;

* [IpoBepKy KayecTBa KpenaeHnsa KoHTpossiepa Ha DIN-penke;

* [lpoBepKy KayecTBa NMOAK/OYEHUNSA BHELHNX CBA3EN.

O6Hapy>xeHHble MPU 0OCMOTPE HeAOCTaTKUN C/lefyeT HEMEANEHHO YCTPAHUTb.

10 MpaBuna TPAHCNOPTUPOBAHUA U XPaHEHMUS

KoHTpo1ep OOJKEH TPAHCMNOPTUPOBATLCA B ynakoBke npu TemnepaTtype oT -30°C pno +80°C n
OTHOCUTENbHOWN BNaXXHOCTU Bo3ayxa He 6onee 95% (npu 35°C).

TpaHCcnopTUpoOBaHME AOMNyCcKaeTCs BCEMU BUAAMU 3aKPbITOro TpaHCMopTa.

TpchnomepOBaHme Ha CaMoJieTaxX OO0JIXKHO NMPon3BOANTbLCA B OTalJinBaeMbIX repMeTnYHbIX
OoTCeKaxX.
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Ycnoeus xpaHeHns npubopa B TPaHCMNOPTHOW Tape Ha CKNade notTpebutens 4OSKHbI
cooTBeTcTBOBaThL ycnosuaM 1 no NOCT 15150-69.

Bo3ayx B MOMELLEHUN XPAaHEHUS He A0JKEeH COAep)XaTb arpeCcCUBHbIX MapoB 1 ra3oB..
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