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Arc®.421445.006P3
Pepakunsa: 2.12
OaTa: 15-01-2025

1 Ha3Ha4vYeHue

MpomblwneHHbIn KoHTponnep AFABA MK-40 (ganee "Mpubop", "KoHTponnep") npegHasHavyeH ang
Co3[aHNs CNCTEM aBTOMATU3MPOBAHHOIO YNpaBieHNSA TEXHOJIOTNYECKMM 060pYyA0BaHNEM B
pa3NnyHbIX 06,1aCTAX NPOMBbILAEHHOCTU, XUJINLWHO-KOMMYHaJ/IbHOIO 1 CeIbCKOro X03sncTBa. Ha
€ero OCHOBe TakXxe co3falTcs Apyrue npubopsbi:

* NMporpaMmMumpyembin 1ornyeckmnin koHTposnep ArABA MJK-40;

* NaHenb onepaTtopa AFABA M0O-40;

* perncTpaTtop MHOroyHKLUMOHaNbHbIN APB-40;

* KOHTpoOJsINep aucnetyepusaunmm ArABA MK-40.SMS;

* NHble KOHTPOJI1IEPbLI A4J19 CO30aHNA CUCTEM aBTOMaTU3UPOBAHHOIO yrpaB/ieHUs
TEXHOJIOrn4yeckum obopynoBaHNEM B Pa3IMYHbIX 06,1aCTAX MPOMBbILAEHHOCTU, XUJINLLLHO-
KOMMYHaJ/1IbHOIO 1 CeIbCKOr0 X035MCTBa.

1.1 WUcnosnb3yeMble TEPMUHbI U COKpaLLeHuUs

* 1K - mepcoHasibHbIN KOMMbLIOTEP.

* MJIK - NnporpaMMmnpyemMsbIin 1OrM4ecKnn KOHTpoanep.
* CY - cucTeMHas yTuamTa.

* OC - onepaumoHHas cuctema.

* 10 - nporpamMMHoe obecneyeHune.

* O3Y - onepaTuBHOE 3aMNnoMuHatloLLlee yCTPONCTBO.

* ®C - bansioBas cucrtema.

1.2 YcnoBHoe 0003HauYeHue KOHTpoJJiepa
ATABA MNK-40.AA.R (YY-ZZ-...) rge:
AA - pa3mep 3KpaHa:

* 04-4.3;
e 07-7;
* 10-10.1;

R -Tun cpenbl NCNoJIHEHNA:

* A - AgavaPLC;
* S - CODESYS;

YY, ZZ... - nepeyuncneHune ycnoBHbix 0603HavyeHnn cybmoaynen B nopsioke nx yCTaHOBKW B CNOThI
A - F (ecnn cybmoaynb He yCTaHOBJIEH B OMNpeaesieHHbIN C/I0T, TO COOTBETCTBYOLWAasa No3nums B
ob603HavYyeHUn nomevyaeTcsa cumMmBosiom X):

* Al - cybMoay b aHasoroBbiX BXO40B;

* AlO - cybMoay b aHasoroBbiX BXO40B / BbIXOA0B;
* TMP - cybMoaynb U3aMepeHunsa TemnepaTypbl;

* TMP4 - cybMoay b N3MepPEHNa TeMrepaTypbl;
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* TMPAL - cybmMoayfb namepeHns TemnepaTypsbl;

* DI - cybmMoaynb AUCKPETHbIX BXOM0B;

* DI6 - cybmMoay/ib ANCKPETHbIX BXOA0B;

* DO - cybmMoaynb ANCKPETHbIX BbIXOO0B TUMa «OTKPbITbIA KOJIEKTOP»;

* SIM - cybMoay/ib ANCKPETHbIX BbIXOA0B TUMa «CUMUCTOP>;

* SIM3 - cybmoaynb ONCKPETHLIX BbIXOA40B TUMa «CUMUCTOP»;

* R - cybMOoAyNb ANCKPETHbLIX BbIXOAO0B TUMA «pesfe»;

* R4 - cybMoaynb ONCKPETHbLIX BbIXOA0B TUMA «pPesie;

* 485 - cybmonynb nHTepgencos RS-485;

* CAN - cybmonynb nnutepgencos CAN;

* GPRS - cybmoaynb nHtepdgencos GPRS;

* DO6 - cybmoay/ib ONCKPETHbIX BbIXOAOB TUMa «OTKPbITbIA KOJIJIEKTOP>» (LWeCTUKaHabHbIN)
C BO3MOXXHOCTbIO yrpaBJ/ieHNs LWaroBbiM ABUraTenemM;

* DO6L - cybMoayib ANCKPETHbIX BbIXOO0B TUMA «OTKPbITbIA KOJIIEKTOP»
(wecTukaHanbHbIN);

* ENI - cybMoaynb aHKOAEepa;

* 232/ETH - cybmonynb nHtepdencos RS-232 n Ethernet;

* 220V - cybmonynb 6n1oka nutaHua 220 B;

* 24V - cybmonynb 6n10Ka nuTaHua 24 B.

lMpvMep NOSIHOro YCNOBHOMO o0603HaveHnsn KOHTpOJIJiepPa:

ATrABA MNMK-40.07.A (Al-Al-220V-232/ETH-DO-X) - KOHTpOJIJIEp C 3KpaHOM pa3Mepom "7", co
cpenon ucnonHenms AgavaPLC, c ycTaHoBAeHHbIMK cybMoaynsamu: B cnote A - Al, B - Al, C -
220V, D - 232/ETH, E - DO. B cnote F cybmoaysb oTCyTCTBYET.

2 OcHaweHue KOHTpoJssepa

2.1 CpepactBa MHOMKALUUU

Hanun4yne rpacduyeckoro useTHoro TFT-MHAMKaTOpPa C Pa3NYHbIMK pa3MepamMn guaroHanm u
pa3HbIM pa3pelleHeM No3BoSISET pa3paboTUMKy NpoeKTa NCMoJsib30BaTb BU3yaan3aLumio
cocTosiHnn obbekTa, npubopa 1 T. n. BzanmMogencTeme ¢ onepaTopom Npon3BoAUTCS Yepes
CEHCOpHYI0 NMaHenb. Ha nuuesoi naHenu npubopa NpucyTCTBYOT ABYLIBETHbIE CBETOAMNObI
«PaboTa», «ABapus» n «MporpamMma», ynpasJsieHMe KOTOPbIMU AOCTYMHO U3 NPOrpaMMbl NPOEKTA.

2.2 WNHTepdhencbl BBOOA-BbIBOAA U HAKOMNUTENM

B npnbop moxxeT 6bITb ycTaHoB/eHa MicroSD-kapTa o6beMoM o 2 T6, KOTopas UCMosib3yeTcs B
KayecTBe HaKoNuTess, YTO N03BOJSISET COXPaHATb 6osbLwon 06beM nHpopMaLMm Ha CMEHHOM
HocuTene. Hanuyne nopta USB-OTG no3eonseT nogkntoydaTb K npubopy USB-flash-Hakonutenu v
apyrune USB-yCTpoONCTBa, a TakXXe noako4aTe Npnbop K KoMNbloTepy AN8 OTAaAKU NporpamMm,
[0CTyNa K BHYTPEHHEMY HaKOMUTES U KOMMYHUKALWOHHbLIM CepBuCaM. Hanu4vmne ceTeBbIX
NHTepdencoB NO3BOAAET NPON3BOANTL 0OMEH NHDOPMaLIMEN MO JIOKaJIbHOW CETU NN Yepes
NHTepHeT. Koa NMpoeKkTa MOXXeT COXPaHATbLCA Kak Ha BHyTpeHHen eMMC-namaTn, Tak 1 Ha
MicroSD-kapTe, 4To No3BonsfeT co3faBaTb 6onblume NpoekThl. Hannyue gpanisepos B OC Linux
MO3BOJIAET NCMNOJIb30BaTb B NPOeKTe passnyHble pecypcbl OC, B TOM 4YucCsie NogKaoYaTh K
npubopy pa3Horo Buaa yCTPoONCTBa, Takne Kak npuHTepbl, mogembl, Wi-Fi ceTeBble aganTepsbl n

Ap.

docs.kb-agava.ru cTp. 5mn3 57



PykoBoacTBo no akcnayaTauun AFABA MK-40

2.3 Cybmopynu BBOAOa-BbIBOAA U pacCLUUPEHUs

YcTaHOBKa B KOHTposiep cybMmonynein (cm. pasgen #Cybmoaynv paclumpeHnsi) BBoAa-BbIBoAa U
NHTepdENCcoB pa3INYHOro BMAa Nno3BosseT rmbko KOHPUrypupoBaTb KOHTPOJIIEp ANS
BbIMOJIHEHNA KOHKPETHbIX 3a4a\.

2.4 JLlpyrue pecypchbl

BCTpOEHHbI NbEe303/IEKTPUYHECKNI 3yMMeEP MOXXET BbITb MCMNOJIb30BaH B Ka4eCTBe 3BYKOBOM
CUrHanam3sauum.

MpumeHeHmne OC peanbHoro spemenun Linux RT B npnbope no3BosseT NCN0JIb30BaTb B MPOeKTax
€e pecypchl, TaKne Kak XpaHeHNE N HaKOMJEeHNe AaHHbIX B daniax, X NepeHoC Ha BHELWHNN
cbeMHbIt USB-flash-guck nnbo nepepayvy no cetu Ethernet, ceTeBble cepBuUChl U T. 4.

MHoro3agayHocTb OC No3BosIieT CO34aBaTh NMPOEKThI, paboTatoLire napanienbHo C
Ha3Ha4YeHMeM pasINYHbIX NPUOPUTETOB. DYHKLMSA peasibHOro BpeMeHn OC no3BosseT ynpasnsaTh
o6bekToM HBosiee TOYHO U HaOeXHOo.

2.5 nekrtponutaHue

MnTtaHne npmnbopa NPons3BOOANTCHA OT CETU NMepemMeHHoro Toka 220 B ninbonocTtosiHHOro Toka 24 B.

2.6 TexHMYeCKMe XapaKTepUCTUKHU

O6wwiue cBepeHus
KOHCTPYKTUBHOE NCTMOJIHEHNE Kopnyc /15 KpenjeHns Ha LWNT.

MabapuTHble pa3mepbl, MM:

ATABA MK-40.04 135 x 119 x 88

AT ABA MK-40.07 195 x 154 x 99

ATABA MK-40.10 265 x 197 x 101

CTeneHb 3alUUThLI KOpryca IP54 - nnueBas naHenb / IP20 - 3agHA9 NnaHenb

Hanpsa>keHne nutaHus:

ATABA IK-40.04
90-265 B nepeMeHHOro nav noCcTosHHOro TokKa.

AT ABA MK-40.07
YacToTa nepeMeHHOro Toka Ao 63 u.

ATABA MK-40.10
HoMunHanbHoOe 3Ha4vYeHue: ~220 B, 50w,

24B £10 % NOCTOSIHHOIr O TOKa

MoTpebnsemasa MOWHOCTb, HE 18 BT gns npmnbopa ¢ ¢/m GPRS

bonee
13 BT ons ocTasibHbIX Npmnbopos

AnnapaTHble pecypchbl

Bepcuna 1 Bepcusa 2
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MunKpoKoHTposinep

32-pa3pagHbin, Cortex-A8 1 Ty,

3D-yckopuTens, L2-kaw 256 K6

32-pa3pagHbin, 4 agpa Cortex-A7
1,2y,

L2-k3w 512 K6

Ob6bem n TN onepaTUBHOM 512 M6 DDR3 1024 M6 DDR3
namsaTu

O6bem eMMC-namaTn 4T6 816

O6bem SD-kapThl 0o 2T6

Yacbl peasibHOro BpeMeHu EcTb

CTopoxxeBon Tanmep EcTb

Mopopoep>xka peanbHOro speMeHn | Ectb

NHTepdencobl 3arpy3ku nporpaMm

Ethernet, USB (RNDIS)

YenoBeko-MaLlUNHHbLIA UHTepgenc

PaspelweHue gucnnes, nmkcen:

ATABA MNK-40.04 480 x 272
ATABA MNK-40.07 800 x 480
ATABA MNK-40.10 1024 x 600
Kosn4yecTBo LBETOB 16,7 M

Twun oncnnes:

ATABA MNK-40.04 43" TFT
ATABA MNK-40.07 7.0" TFT
ATABA MK-40.10 10.1" TFT

OpraHbl ynpaBsieHns Pe3ncTtuBHas ceHcopHas naHesb

NHonkaums [ByLIBETHbIE NPOrpaMMnpyemMblie CBETOANOAHbIE

nHankaTopbl «PaboTa», «ABapusa», «[porpaMma»

3BYKOBas CUrHaam3auyums BCTpPOEHHDLI Mbe303IEKTPUYECKNIA 3yMMED

NHTepdencol
USB 2.0 1.5, 12, 480 M6/c, OTG - 1 wrT.
MicroSD SD, SDHC, SDXC - 1 wrT.
Habupaemble cybmogynm BBoga- | 4o 5 wrT.
BbIBOAA
MporpamMMHble pecypchbl
Bepcunsa 1 Bepcunsa 2
OnepaumnoHHasa cnctema PeanbHoro Bpemenu Linux RT PeanbHoro Bpemenu Linux RT
4.4.12 5.19.16
XapaKTepuUCTUKM NOAK/I0HaeMbIX YCTPONCTB XpaHeHns AaHHbix USB-flash
Bepcuum cneundukauymn USB 2.0LS, FS, HS
Tunbl pannoBbiX cMCTEM FAT16, FAT32, ext3, ext4
MakcuMasnbHas emkocTb USB- 276

HaKonmnTens
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XapakKTepucTuKn NoaKIto4YaeMblX YCTPONCTB XPaHEHWS AaHHbIX SD-kapT

Bepcun cneundpunkaumm SD 2.00 yacTtb A2
Twunbl SD-kapT microSD (po 2 '6), microSDHC
(no 32 T106),

microSDXC (po 2 T6)

Knacc ckopocTu SD class 2 v BblLwe
Twnbl hannoBbIX CNCTEM FAT16, FAT32, ext3, ext4
MakcuManbHasa eMKoCTb SD-HakonunTens 2T6

2.7 YcnoBusa 3KcnsyaTauum

YcnoBusa skcnayaTauum

Tun nomeLLeHuns 3akpbiTble B3pbiBO6e30NacHblie noMelweHns 6e3
arpecCcmMBHbIX NapoB 1 ra3os

TeMnepaTypa oKpy>Xatoulero Bo3ayxa OT-10 °C po +50 °C

Bna>KHOCTb Bo3ayxa BepxHuin npenen OTHOCUTESIbHOM BA@XXHOCTU

Bo3ayxa 80 % npwu +35 °C

n 6osee HN3KMX TeMnepaTypax 6e3 KoHOeHCaunn
Bnaru

ATMoCepHoe gaBrieHue OT 86 no 107 klMa

3 YCTPOMCTBO M NnpuHUMN paboTbl npubopa

Mpubop M3roTaBAMBaeTCs B NMNJIaCTMacCOBOM Kopryce, NpeaHa3Ha4YeHHOM A1 KPerJieHUs B LNT.
MoakNoYeHne BCEX BHELUHMX CBA3EM OCYLLEeCTBASETCS Yepes pa3beMHble COeAUHEHNS,
pacrosioXKeHHble Ha NepeaHen N 3afHe CTOpoHax KoHTposuiepa. OTKpbITUE Kopryca AJis
NOOKJ/TIOYEHNSA BHELLHUX CBA3EN He TpebyeTcs.

Mpnbop nMeeT MOAY/IbHYIO apXUTEKTYPY, NMO3BOJIAIOLLYI0 YCTaHaBAMBATbL B CJIOTbl pacLUMpPeEHUs
cybmoaynun BBoAa-BbIBOAA Pa3/IMYHOrO TUMNa. s ycTaHOBKM cybmoaynein HeobxoaMMo CHSATb
3alHI010 KPbILWKY npubopa.

3.1 lFabapuTHble pa3Mepbl

FabapuTHble pa3Mepbl 1 pa3Mepbl BbIPE30B B WKUTe Ana NnpubopoB pasnnyHbix MogndurkKaumin
npencTasJsieHbl Ha pUcyHKax 1 - 3.

PucyHok 1 - TabapuTHblie pa3mepbl ATABA MK-40.04
PucyHok 2 - TabapuTHbie pa3mepbl ATABA MK-40.07

PucyHok 3 - TabapuTHblie pa3mepbl ATABA MK-40.10
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Sore M4
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MabapuTHble pasmepbl AFABA MK-40.07

FabapuTi

Ha nuuesoi cTopoHe npubopa pacrosioXeHsbl:

e uBeTHon TFT gucnnaen Cc CEHCOPHON NaHeNbIo;
* NBYLBETHbIE CBETOAMOAHbIE MHAUKATOPLI «PaboTa», «ABapusa», «[porpamma»;
* pasbeMmbl Ana MicroSD n MuHu-USB OTG, 3aKpbiTble CUJIMKOHOBOM 3aryLIKOMN.

Ha 3agHei cTopoHe npubopa pacrnosioXkeHa CbeMHas KpbillKa C Bbipe3amMu Noj pa3beMbl 415
yCTaHoBKM cybmoaynel BBoAa-BbiBoAa B C/10Thl Npubopa A - F.

Mpnbop oCHalleH BCTPOEHHbIMU YacaMUn peasibHOro BpeMeHu, NMTaHne KoTopbix obecnevnsaeTcs
cbeMHoun nuTmneson baTtapeen Tnna CR1220.

Mpnbop nocTaBnsaeTCa C yCTaHOBAEHHbLIM cybMoaynem nutaHmsa B cnote C, KOTOPbIN
obecneymBaeT NMTaHMe BCEro YCTPONCTBA U OCHALLEH CaMOBOCCTaHaBAMBAOLLNMCSA
npefoxpaHuTenem.

3.2 CocTaB nporpaMMHOro obecneueHus npmbopa

MporpamMmMHoe obecneyeHne npnbopa COCTOUT U3 ABYX MOAYNEN: CUCTEMHOE NPOrpaMMHoe
obecnevyeHne n NpuknagHoe nporpamMmMHoe obecneveHue.

CuctemHoe MO cocTouT M3 cnepyrwmx 4acTen:

* 3arpy3yuk OC;
e OC Linux

MpuknagHoe MO 3arpy)xaeTcsa B NaMaTb Npubopa n peanmsyeT Heobxoanumble MYyHKLUN, B
3aBUCUMMOCTM OT Ha3HaveHus npubopa.
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3.3 Nopsapok pabotbl ¢ npubopom

OC Linux cny»>xunt 6a3oBoV onepaLnOHHON CUCTEMOW peasibHOro BPEMEHU, Ha KOTOPON
BbIMOSIHAETCA NpukaagHoe MO, Takoe Kak cpena ucnosaHeHnsa CODESYS, nnbo gpyroe
cneumansbHoe nporpaMMHoe obecrneveHue.

3.3.1 BkJso4YeHue M 3arpyska

Mpw BkAOYEHUM NMpubopa CHavasla BbIMOJHAETCA 3arpy34mK, NoToM 3anyckaeTcsa OC 1 3aTeM
3anyckaeTtcsa npuknagHoe MO.

4 TlMoAarortoBKa KOHTpoJJiepa K UCNOJIb30BaHUIO

4.1 Obwme yKasaHunA

B 3MMHee BpeMs Tapy C KOHTPOJIJIepOM pacnakoBbIBaTb B OTAMJIMBAaE€MOM MOMeLLEHUN He paHee
4yeM 4yepes 12 4acoB Nocsie BHECEHUS B MOMeLLeHne. MoHTaX, aKCrlyaTaums n AeMOHTaX
KOHTpOJIIepa OOJ/HKHbI MPOV3BOANTLCS MEPCOHAIOM, 03HAKOMJIEHHBIM C MPaBUIaMun ero
3KCMJlyaTauum 1 NnpolleanmM NHCTPYKTaxX rno paboTe ¢ anekTpoobopynoBaHMEM B COOTBETCTBMN
C NpaBuiamMu, yCTaHOBIEHHbIMM Ha NpeanpusaTun-notTpebuTene.

4.2 YkKasaHua Mep Ge3onacHoOCTH

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

Mpw akcnnyaTaumMm n TexHndeckom obcnyxmeaHnm Heobxoaumo cobnogaTte TpebosaHua FOCT
12.3.019-80, «[paBwun aKkcnayaTauum 371eKTPOYCTaHOBOK noTpebutenen» n «MpaBua oxpaHsbl
TpyLa npu 3KcnayaTaumMm 3NeKTPOyCTaHOBOK noTpebutenen».

Mpwn 3KcAyaTaUuMn KOHTPOJIIEPA OTKPbIThIE KOHTAKTbl KIEMMHUKOB HAaXo4sTCS Mo
Hanpsi>XeHneM. YCTaHOBKY KOHTpoJIlepa cnelyeT Npou3BoAMTh B Cleunanm3npoBaHHbIX WKadax
N WMTax, 4OCTYN BHYTPb KOTOPbIX pa3pelleH TOJbKO KBaMMMULNPOBAHHbLIM CAeLancTaMm.

Jliobble MoAKOYEHUSA K KOHTPOJIIepy 1 paboTbl MO ero TeEXHUYECKOMY 06CTy)KUBAHUIO
MPOVN3BOANTb TOJIbKO MNPV OTKJIIOYEHHOM MUTAHUN KOHTPOJIJIEPA U NOAKJIIOYEHHbIX K HEMY
YCTPOWCTB. YCTAHOBKA M U3BJiedeHne cybMoaynein NoKHa BhIMOJHATLCSA TOMLKO Npu
OTKJIIOYEHHOM NMUTaHUK Npubopa.

4.3 MOHTaX U NogkKJo4YeHMe KOHTpossiepa

BHuMaHume! HekoTopble cybMoaynn He UMEIOT rajibBaHNYeCKOol pa3Ba3ku. Bo nsbexaHue
nospexaeHus npmubopa, Bce nogkaovaemoe K Hemy obopyaoBaHune (KOMMbloTep, ceTeBoe
obopynoBaHMe, AAaTYMKN U AP.), UMEIOLLEE KJIEMMbl 3a3eMJIEHUS, [OJIKHO ObITb HaLEeXHO
3a3eMneHo. He gonyckaeTcs npoTekaHue no uenam npmubopa napasmTHbIX TOKOB 1
BO3HWKHOBEHNSA NepeHanpsa>XeHni, BbI3BaHHbIX HEKa4YeCTBEHHbIM 3a3eMeHneM
NoAKJIloHeHHOro obopyaoBaHUA U ApYruMu NpudnHamu. Npu HeobxoamMMocTun cnenyeT
NCMOoJIb30BaTb BHELUHME YCTPONCTBA rajibBaHN4YeCKON U309 1N,

MocnepnoBaTesIbHOCTb MOHTaXKa npm60pa Ha WNT cnegyrvowad.

* OCYLLUECTBASAETCSA NOArOTOBKa NOCaA04YHOr0 MecTa B LLUUTE 3/1eKTpoobopynoBaHmS -
pa3Mepbl BbIpe30B B LNTE NpMBeAeHbl HAa pUCyHKax 1 - 3;
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* Npmbop pa3mMeLlaeTCs B Bbipe3e LWNTa U 3aKpenasaeTcs YeTblpbMS KPENEeXXHbIMU 3a>XUMaMum
3aTAXKKON YCTAHOBOYHbIX BUHTOB C AOCTATOYHbIM, HO HE YpEe3MepPHbIM YCUInNEM;

* mogenun npmbopa ArABA MK-40.07 n MNMK-40.10 4ONO/IHNTENbHO 3aKPENIAIOTCA K LWNUTY
YyeTblpbMsA BUHTaMn M4 gnuHon He 6onee 12 MM.

MuTaHne Nnpubopa AO0JIKHO OCYLLECTBAATLCS HAMPS>XEHNEM CETU, COOTBETCTBYIOLIMM
yCTaHOBJIEHHOMY CybMOY 0 NUTAHMUS.

Moakntoyaemble K Npnbopy NpoBoAa A0/KHbI ObITb MHOMOXXUJIbHbIMUK ceyeHuem oT 0,25 oo 0,5
MMm2, PekomeHpyembie Tunbl kabenen MKLU, MK3LU, MKLUM FOCT 10348-80.

4.4 MomMmexu n MeToAbl UX NOAABJZIEHUA

Ha paboTy KOHTposiepa MOryT OKa3blBaTb BANSHNE BHELWWHNE NMOMEXN, BO3HMKAKOLLME Nojg,
BO3AENCTBMEM IJIEKTPOMArHUTHbIX MOJiIen (3/1eKTPOMarHUTHbIE MOMEXW), HaBOAMMbIE Ha CaM
KOHTPOJIJIEP N Ha IMHNX CBA3M KOHTPOJIJIEpPa C BHEWHUM 060pyLoBaHMEM, @ TakXXe NoMexn,
BO3HMKakOLiMNe B n|/|Ta+ou.|,e|7| ceTin.

ONa yMeHbLUEHUS BNSHUSA 3NIEKTPOMArHUTHbLIX MoMeX HeobX0AMMO BbINMONHATL NPUBEAEHHbIE
HUXXE peKoMeHaaLUnm:

» 0becnevynTb HaZeXXHOEe 3KPaHNPOBaHWE CUTHabHbIX JIMHWUA, SKPaHbl cleayeT
3/IEKTPUNYECKM U30JIMPOBaTh OT BHewHero obopynoBaHNs Ha MPOTS)XXEHNN BCen TpPacChl U
MOACOeAVNHSATb TONIbKO K NpeAHa3HaYeHHOMY KOHTaKTY;

* 0N JINHWUIA CBSA3W UCMOJIb30BaTb APEHAXXHbIA MPOBOA A1 BblpaBHUBAHUA MOTEHLNANO0B
npruemMornepenaTymKoB;

* KOHTPOJIIEP PEKOMEHAYETCS YCTaHaB/INMBATb B MeTa/NIMYECKOM WKady Ui WnTe, BHYTPK
KOTOPOro He A0/IKHO BbITb HUKAKOr0 C1I0BOro 060pynoBaHMS (KOHTAaKTOPOB, NyCcKaTenen
M T. N.), KOpNyc WnTa nan wkadga Ao/mKeH bbiTb HageXHO 3a3eMJIeH;

* MPW NCMONIb30BaHUN KOHTPOJIIEPA B YCJIOBUAX INEKTPOMArHUTHbLIX MOMeX NPUMEHSATb A4
MoAK/OYEHNS pa3bEéma ethernet skpaHMpPoOBaHHbLIA Kabesib U 3KPaHUPOBAHHbLIN Pa3bEM Mo
cTaHpapTy IEEE802.3-c22.

Ons yMmeHblUeHNA 3NeKTPOMArHMTHbIX MOMEX, BO3HUKAILWIMX B NMTatoWen ceTun, cnegyeT
BbIMOJIHATL ClleAyoLline pekoMeHaaumnu:

* NOOKJIIO4aTb KOHTPOJIJIEP K NUTAIOLLEN CETU OTAENIbLHO OT CMI0BOro 0bopyaoBaHus;

* MPX MOHTa>Xe CUCTEMbI, B KOTOPOI paboTaeT KOHTPOJIJIEP, CNenyeT y4MTbiBaTb NpaBuia
opraHusaunm 3hPEeKTUBHOIO 3a3eMJIeHUS;

* BCE 3KpaHbl 1 3a3eMJidloLlmne JIMHUN NMPOoKAaabiBaTb MO CXeMe «3Be3fa», Npu 3ToM
HeobxoAnMo obecrnevynTb XOPOLLINIA KOHTAKT C SKPaHUPYOLWMUM NN 3a3eMSISEMbIM
3/1eMeHTOM;

°* 3a3emasaoWme Lenn OoKHbl ObiTb BbIMOJIHEHbI npoesodamMu C ce4yeHnemMm He MeHee 1 MM2;
* yCTaHaBAMBaTb (PUIbTPbI CETEBLIX NMOMEX B JINHUAX NMUTAaHUA KOHTPOEpa;

* yCTaHaB/IMBaTb UCKporacswme unbTpbl B JIMHUAX KOMMYTaLuUn CUI0BOIrO o6opyn,osaHv|ﬂ.

5 HacTtpo#ka u paboTa C KOHTpOJNJIepOM

Ha ypoBHe onepauvoHHONW CUCTEMbI KOHTPOJI1IEP MMEeT (PaioBble PECYPChbl 1 CUCTEMHYIO
KOoHCOMb. B harnax cogepxntcsa Heobxoanmasa nHdopmayma gna pabotel OC. KoHCoNb CyXuT
ONs UHTepaKTMBHOro B3anmogenctemsa ¢ OC (BbinonHeHns komaHg OC u T. n.).
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5.1 CucrteMHas yTunauTa

CuncTteMHas yTunuTa, (nanee CY) npefHa3HayeHa ona nameHeHus obwmx napameTtpos npubopa:
haTa / BpeMms, mapaMeTpbl 9KpaHa U CeHCopa, NapaMeTpbl CETH, a TakXe s obHoBNeHMnS
nporpaMMHoro obecrnedeHns n paboTtbl ¢ SD-kapTon.

3anyck CY MO>XHO Npon3BECTU BO BpeMS 3arpy3Kun KOHTpoJsiepa npu otobpakeHun norotmna
«AFABA» n noasneHun Ha akpaHe Hagnmcu «HAXXMUTE HA SKPAH )14 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
yMmon4daHuio «111111») ocywecTsnseTcs nepexo B OCHoBHoe okHo CY.

B cnyvae, ecnmn He ygaeTcsa BBECTU Maposb, HeobXxoaMMo NpoBepuTb KannbpoBKY 3KpaHa
yCTponcTBa. [na NpoBepPKN KaMBOPOBKN Ha CTAPTOBOM OKHE Ha>XMUTE Ha 3KPaH N yaoep)XnBanTe
Ha)KaTue 00 NosABJeHMSA Haanuch «BHMMaHue! 3anyck KanmbpoBKku».

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

Bce pyHKLMOHaNbHbIe BO3MOXHOCTU CY pa3buTbl Ha rpynnbl, oTobparkaeMble BO BKJaAKax
OCHOBHOIO OKHa.

3a nogpobHbiM onucaHneM yHkumoHana CY u nopsgka paboTel obpaTmuTech Ha CTpaHULy
CnctemHas ytunnta MK-40.

CnctemHasa ytunnTta lNK-40 nonHocTbio coBMecTumMa ¢ MNK-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 gpyrue yCTpomncTBa BBOAA (MbllWb, KNaBnaTypa M T. MN.) MOAKJ/IOYAOTCA Yepe3
nepexogHnK OTG miniUSB - USB A (B KOMMJIEKT HE BXOAWUT).

5.3 KoHcoJnb

CncTeMHas KOHCOJb — KOHCOJb 3arpy34mka U-Boot n KoHconb Linux HaxoanTcsa Ha
rnocnenoBaTesibHOM NOpPTYy RS-232 1 4oCTyMnHa Npw Hann4Yum B cocTaBe npubopa cybmoanyns
nHTepdencos 232/ETH.

MapameTpbl TePMUHaNa AN KOHCONN crenytoLine:

* CKOpPOCTb (6uT/C): 115200;
e 6UTbI AaHHbIX: 8;

* YeTHOCTb: HeT;

e cTONoBbIE BUTHI: 1;

* yrpaBJieHMe MOTOKOM: HeT.
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CoenunHeHue KoHTpoanepa ¢ MK no nHtepgency RS-232 nponsBOoANTCHA HYIb-MOLEMHbIM
kabenem yepes nepexogHuk RJ45-DBIM. lMpu 3arpy>xeHHon OC, NOOKJIIOHYEHHON N HAaCTPOEHHON
CeTun AOCTYM K CUCTEMHOM KOHCOMM Linux MOXKHO nony4nTb Yepes Ethernet nam miniUSB (RNDIS)
no SSH. KoHconb 3arpy3yumka U-Boot focTynHa Tonbko no nHtepdency RS-232.

NHTepdencel USB n RS-232 He MMeIT ranbBaHNYeCKON pa3Ba3ku. Bo nsbexxaHve
NoBpeXXAeHNs KOHTpoJIIepa BCe noaktoyaeMmoe Kk HeMy obopyaoBaHue (KoMnbloTep,
ceTeBoe 060pyoOBaHMe, 4AaTYUKK U OP.), UMEIOLLEee KJIeMMbl 3a3eMJIEHUSA, OO/HKHO BbITb
Ha4e>XXHO 3a3eMJieHo.

[OoCTyn K CUCTEMHOI KOHCOM LinuX Ha KOMMblOTEpEe NMPOUCXOANT Yepes NporpaMmmy-TepMmHa,
Hanpumep, PUTTY nan aHanornyHyio.

CeTeBble peKBU3NTLI 415 4OCTYyNa K KOHCOM Yepe3 SSH yKkasaHbl B pa3gene #lapameTpbl ceTun
Ethernet

5.3.1 BnokupoBaHue BbiBOAA COOOLLEHMA B KOHCOJb NpPU 3arpyske
KOHTpoAnnepa

Mpun Heobxo[MMOCTU MOXXHO 3a6N10KMPOBaTb BbIBOA CO0BLLEHUIN B KOHCONb RS-232 npu paboTe
3arpy3ymka U-Boot n OC Linux (Bepcusa 3arpy3ymka oosixkHa 6biTb U-Boot 2016.05-00238-
97183341 (Apr 26 2019) n HoBee).

BnoknpoBaHue BbiBOAa ynpaB/seTcs OTAe/IbHO A1 KOHCOAM 3arpy34mnka U-Boot n koHconm Linux
nyTem 3ajaHnsa nepeMeHHbIX OKpyXXeHus 3arpysduka U-Boot “silent” n “silent_linux”
COOTBETCTBEHHO. CAenaTb 3TO MOXKHO M3 KOHCOJIM 3arpy34ymnKka, a Tak>Ke N3 KOHCoau Linux.

Ons 6noknpoBaHUs BbiBoAa B KOHCOMb RS-232 npu paboTte OC Linux, Heobxoanmo 3aaaThb
nepeMeHHy oKpyxeHus “silent linux” co 3Ha4yeHnem “yes”. MNpn 3TOM BO3IMOXXHOCTb JOCTYyNa K
KoHconun Linux rno SSH 4yepe3 nHtepdenc USB nnn Ethernet coxpaHuTcs.

Ong 3afaHna nepemMeHHoOM oKpyxeHuns “silent linux” n3 koHconm 3arpys4vmka U-Boot Heobxoammo
BOWTM B KOHCOJIb 3arpy34ynka v nocsiefoBaTesibHO BbIMOJAHUTL KOMaHbl:

setenv silent linux yes
saveenv
reset

Ons 3afaHna nepemMeHHOnM oKpyxeHuns “silent_linux” n3 koHconu Linux Heobxogmnmo
nocnenoBaTesIbHO BbIMNOJIHUTb KOMaHAbI:

echo 0 > /sys/block/mmcblkObootl/force ro
fw_setenv -c /etc/fw_env.eMMC.config silent_linux yes

BbiBon coobuieHnin OC Linux B KOHCOJ1b, Pacnolio)XeHHYo Ha nopTe RS-232 npekpaTuTcs nocne
nepesarpy3ku npubopa.

YT06bI BKNIOYNTL BbIBOA B KOHCOJIb OC Linux, pacnono)eHHyto Ha nopTte RS-232, Heobxoammo
aHanornyHbiM obpa3oM 3agaTb NEPEMEHHYIO OKPYXeHUs “silent_linux” co 3HaYyeHMem “no”.

Ons 6noknpoBaHWS BbiBOAa B KOHCOJb Npu paboTe 3arpy3ymka U-Boot Heobxoanmo 3apgaTh
MepeMeHHyto OKpy>eHunsa “silent” co 3HavyeHmnem “1”. Ansa 3afaHNsa MEPEMEHHON OKPY>XXEHUS
“silent” n3 koHconu 3arpy3yumka U-Boot Heob6xoanMMO BONTY B KOHCOJIb 3arpy3yumka u
rnocsiefoBaTesibHO BbIMOJHUTb KOMaHAbI:
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setenv silent 1
saveenv
reset

0§ 3agaHns nepemMeHHon oKpy>XeHunsa “silent” ns koHcoan Linux Heobxoanmo nocaenoBaTeNbHO
BbIMOJIHUTb KOMaHAbl:

echo 0 > /sys/block/mmcblkObootl/force ro
fw_setenv -c /etc/fw env.eMMC.config silent 1

[Onsa BKNOYEHNA BbiBOAA B KOHCOJb 3arpy3ymka U-Boot HeobxoamMmo yaannTb NepeMeHHYo
OKpy>XeHuns “silent”, He yka3aB Oo1a Hee 3Ha4vyeHue. N3 KoHconm 3arpy3yumka U-Boot:

setenv silent
saveenv
reset

N3 kKoHconu Linux:

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

KopoTkoe coobuieHne nepBnYHOro 3arpysdmka MLO He 6iokupyeTca ona OUarHOCTUKMU.

5.4 OTKNO4YeHUue KOHCOoJIM Ha nopTy RS-232

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

ONns oTKNoYeHUs cny>Xbbl HeobxoANMMO NepenTn Ha BKAAAKY «CnyX6bl» CUCTEMHON YyTUANTSI
nm60 BOCMOJIb30BaTLCS BbIMOMHUTbL OTKJIOYEHNE Yepe3 KOHCOJIb.

Ona oTKAYeHUs Yepes KOHCOJ1b BbIMOJIHUTE 0encTeus B YKa3aHHOM rnopsagke:

1. nogknunMTECh K KOHTpOAepy Yepe3 nHtepdenc USB nnm Ethernet;
2. BbIMOJIHNTE KOMaHAbl:

OTKJII0YEHNE aBTO3arpys3ku ciyx6bl Npyu CTapTe KOHTpoiepa
systemctl disable serial-getty@ttyS1

MacCKMpoBaHMeE Cry>KObi:
systemctl mask serial-getty@ttySl

OCTaHOBKa cNyXbbl:
systemctl stop serial-getty@ttyS1l

nepesarpys3ka KoHTpoJepa:

reboot
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5.5 MNapameTtpbl ceTn Ethernet
Mo ymonyaHuto nHtepgenc Ethernet ethO HacTpoeH Ha NoslyvyeHne ceTeBbiX HacTpoek rno DHCP.
Ona nutepdgenca usb0 (RNDIS) ycTaHoBAEHLI cnefyloume cTaTUYeCKNe CeTEBbIE PEKBU3NTDI:

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

MpocmoTpeThb IP-agpec n apyryto ceTeByto KOHpUrypaumio ansa scex nHTepdgercos Ethernet
MOXXHO Ha BKagke «CeTeBble NapaMeTpbl» CUCTEMHON YTUNTLI UK B KOHCONK Linux, Habpas
KoMaHAay:

ifconfig

3agaTb cTaTu4eckun IP-agpec nHtepdenca ethO Mo)XHO Ha TOWM XKe BKNlagKe CUCTEMHOW YTUINTI
nnbo B channe /etc/systemd/network/10-eth.network, Hanpnmep:

[Network]

DHCP=no

Address=192.168.10.100/24
Gateway=192.168.10.10

5.6 CucteMmHas paTta, BpeMms

[ns yCTaHOBKW BpeMeHUn 1 AaTbl cieayeT nepenTn Ha BkAaaky «[laTta n BpemMms» CUCTEMHOM
yTWUANTbI 1M60 BOCMOJ/Ib30BaThCS KOMaHAOM:

date MMDDhhmmYYYY

raoe

e MM - mecsy, (1-12);

e DD - yucno (1-31);

* hh - yacsl (0-23);

°* mm - MUHYTbI (0-59);
* YYYY - roga.

[Onsa coxpaHeHNs yCTAaHOBJIEHHOIO BPEMEHW U AaTbl B YacaX peasibHOro BpeEMEHMU
BOCMOJIb3yNTeCb KOMaHAOoN:

hwclock —w

Mpn nogkItoYeHn KoHTposiepa K ceTn Ethernet n Hann4mn Beixofa B UHTEpHET nponcxoanTt
CMHXPOHM3aLNs BDEMEHN C CEPBEPAMM TOYHOIO BPEMEHM.

YacoBol nosAc ycTaHaBAMBaeTCA B cucTeMHomnm ytunnte nubo B hanne /etc/profile nytem 3aganHums
rnepemMeHHomn okpy>xeHusa TZ. Hanpumep, export TZ="STD-5" (ana EkaTtepuHbypra).

5.7 poctyn K ¢hbannaMm KOHTpoJJiepa

JocTyn K hannam n pecypcam KoOHTpoJsisiepa npu 3arpy>xeHHon OC MOXXHO Mosy4nTb
cnepywowmmm crocobamum:

* yepe3 CUCTEMHYIO KOHCOJIb Ha nopTe RS-232;
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* yepes CUCTEMHYIO KOHCOoJIb SSH-cepBuca (nopTbl Ethernet n USB);
* yepes sftp-cepsep (nopTbl Ethernet n USB).

[ns ncnonb30BaHUsA CETEBbLIX PeCYpCoB HE0HX0AMMO HAaCTPOUTL NMoako4YeHne K ceTun Ethernet.

[ocTyn K ceTeBbIM pecypCcaM KOHTPOJIIEPa MOXXET BbITb OCYLLLECTBJIEH Yepe3 nopT MiniUSB.
Opanisep RNDIS co3paeT B KOHTposIiepe BUPTYaibHbI ceTeBOn MHTepdenc usbO.

[daHHoe nogkayeHne amynmpyeT coegnHeHne Ethernet, Taknum obpasom, AOCTYMHO CeETEBOE
MOAKJIIOYEHME K KOHTPOJIJIEPY O19 ero NporpaMMmMpoBaHns U oTnagku, Aoctyna K sftp un
CNCTEMHON KOHCOM no SSH.

MoaknoyYeHe KOHTpPoOJIIEPa K KOMMNbIOTEPY Mo nHTepgency USB nponssoantcsa kabenem
miniUSB - USB A, BXo4SWMM B KOMIMJIEKT MOCTaBKW KOHTpOJIIepa.

[Ona nocTtyna KomMnbloTepa K KOHTposiiepy no nHtepdency USB, Heobxoammo Ha KoMnbloTepe
yCcTaHoBuTb gpaneep RNDIS. Ecnm npu nogknoveHnn KoHTpoanepa kK OC Windows ycTaHOBKa
OpariBepa npoLuna c owmnbkon, HeobxogMMo B gUcCrneTHepe YCTPONCTB NPaBO/ KHOMKOW MbILLN
wenkHyTb Ha ycTponctee RNDIS/Ethernet Gadget, BbibpaTb O6HOBUTHL ApariBepbl, yKa3aTb
BbINnO/IHUTBL MOUCK ApariBEPOB Ha 3TOM KOMIMbIOTEPE, 3aTEM BribpaTh ApariBep U3 CINCKa yXXe
YCTaHOBJIEHHbIX ApaviBepoB, rae BblbpaTb CeTeBbie aganTepsl, N3rotoButesnb Microsoft
Corporation, Ceteovi agantep Remote NDIS based Internet Sharing Device (To4Hoe
HanMeHOBaHWe ApalriBepa MOXKET OT/INYaTbCA B 3aBUCUMOCTM OT Bepcum Windows), HaxxaTb
Janee.

B cny4dae ycnewHown yCTaHOBKW B [TaHesnn yripaBsieHus | CeTb n IHTepHeT | CeTeBbie
MoAKI04YEHMS NOSBUTCSA HOBbIA CETEBON MHTEP(ENC, B CBONCTBaX MHTepdenca ybeontbcs, 4To
1nM rno DHCP 6611 nony4eH IP-agpec 192.168.7.2. MNMpoBepuTb paboTy coeAMHEHUS HA KOMMblOTepe
KoMaHgom ping 192.168.7.1.

Ona pocTyna K hannam KoHTpoJsiepa Yepes sftp-cepBep cnenyet nosab3oBaTbca Unix-
coBMeCcTUMbIM sftp-knnenTom. NMog OC Windows 3170 MoxeT 6biTb, Hanpumep, WinSCP, Total
Commander n T. n.

5.8 CuMBOJIbHbIE YCTPOUCTBA NocJsienoBaTesibHbIX NOPTOB

Hu>xe nprvBefeHoO COOTBETCTBME NOCAef0BaTEe/bHbIX MOPTOB KOHTPOJI/IEpa MUMEHaM CUMBOJIbHbIX
YCTPONCTB:

* RS-232 (cucTteMHas KOHCONb) - /dev/ttyS1;

* cybmMonynb uHtepdencos RS-485 nuHuna 1 (X1) - /dev/ttyS2;
* cybmonynb nHTepdencos RS-485 nuHusa 2 (X2) - /dev/ttyS3;
* cybMoaynb mogema GPRS - /dev/ttyS3;

* floOKanbHas WnHa Ansa ceasmn ¢ cybmonynsamm - /dev/ttySO0.

5.9 Bxop B KOHCOJIb 3arpy34yuvkKa v 3agaHue naposia Ana exona B Hee

[ns BbINOJIHEHUS HEKOTOPbLIX AENCTBUN MOXXET NOHaA0buUTbLCSA BXOA B KOHCOJb 3arpy3ydnka U-
Boot. [1ns Toro 4T1o6bl N0OAYYMUTb AOCTYMN K KOHCOJIN 3arpy3ymka Heobxoammo noakaiodnTb
KOHTpOJIJIEP K TEPMUHAY KOMMblOTEpa Yepes nHtepgenc RS-232. 3aTemM BKJIKOYUTb KOHTpPOANEpP
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1 B MOMeHT paboTbl 3arpy3ymka npu nossneHnn coobuieHnsa «Enter password to abort autoboot»
BBECTU NapoJib A1 BXO4a B 3arpys3yuk. Ha BBo4 napong gaeTcd orpaHuyvyeHHoe spems. o
ymosiqaHuo - 1 c.

Maponem no ymoad4aHuto SBNAeTCA CMMBOA «nNpoben». To eCcTb, 4TOObI BOMTN B KOHCOJb
3arpy3symka Heobxo4MMO Ha TepMUHaNe KOMMNbIOTEpPa HaXXUMaTb Knasuwy «npoben» Ao
nosiBneHns npurnaweHnsa koHconn: AGAVA6432.40#. I3aMeHUTb nMaposib 4J19 BXO4a B 3arpys3ymk
MO>XHO HadMHasA Cc Bepcum 3arpysyvnka U-Boot 2016.05-00238-g7183341 (Feb 13 2020 - 12:57:18
+0500) n HoBee..

MonpobHo paboTa ¢ 3arpy3ynkom U-Boot onncaHa B [OKyMeHTauUuuW, pa3MeLLeHHON Ha canTe
https://www.denx.de/wiki/DULG/Manual.

Maponb ona exona B U-Boot xpaHuTCA B nepeMeHHON OKpyXeHunsa «bootstopkey». 0na nameHeHms
rnapoJia AOCTyrna K KOHCOMN 3arpy3ymka HY>KHO U3MEHUTb NepeMeHHY10 oKpy>xeHus U-Boot
«bootstopkey». CoenaTb 3TO MOXKHO B KOHCO/IM 3arpy34unKa, a Takxxe B KOHCoau Linux.

Mpwn 3agaHnM Napons cnenyeT yYnuTbiBaTb, YTO HA BBOA Maposisd OTBOOUTCS onpenesieHHoe
BpeMs, 3aflaHHOEe B NnepeMeHHoN okpyxeHunsa U-Boot «bootdelay» B cekyHaax. lNMpu ycTaHoBKe
OJINHHBIX 1 CJIOXKHbIX Naposen HeobXoANMO YCTaHOBUTbL COOTBETCTBYHOLLLEE BPEMS, OCTAaTOYHOE
015 BBOAa Napos, 4Tobbl H6bls1a BO3MOXKHOCTbL BOMTM B KOHCOJ1b 3arpy34umKa.

Ons n3ameHeHWs 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 KOHCONM Linux Heo6XxoaMMO NnociefoBaTes/IbHO BbIMOJHUTL 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 KoHconun U-Boot:

setenv bootstopkey
setenv bootdelay 1
saveenv

reset

B KOHcoMM 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 HETOYHON peaKkLuun Ha HaxkaTue sKkpaHa CeHCOPHOM naHenu,
Heo6X0ANMO BbIMONHUTL €€ KaJIMbpoBKY Yepes CUCTEMHYI YTUANTY AMB0 U3 CUCTEMON KOHCONMU
C noMoLLbio KoMaHAbl ts_calibrate:

ts calibrate
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MNpoBepnTb TOYHOCTb KaIMBPOBKN MOXKHO KOMaHLOMN:

ts_test

6 OOHoOBJNIEeHMe NPOrpaMMHbIX KOMMNOHEHTOB

Mpnbop nocTasaseTCA C yCTaHOBJIEHHbIM HEOBX0ANUMbIM MPOorpaMMHbIM obecneyeHnem. Ecnan B
npouecce akcnayaTaumm npubopa BO3SHNKHET HEO6X0OMMOCTb OBHOBIEHNS CUCTEMHOIO
nporpaMMHoOro obecneyeHus, cnegyet o6paTUTLCA Ha NpPeanpUATUE-U3rOTOBUTESb.

O6HoBNEHME NPUKIagHOro NporpaMMHoro obecneyeHns OCTYMNHO NOMbL30BaTeNIO, B
3aBUCUMMOCTM OT ncnonHeHus Mpubopa, c NnoMmolbio cpeabl pa3dpaboTkn Agava nnm CODESYS.
Tak>xe obHoBNeHMe nNpuknagHoro MO gna Bcex UCMOSHeHMN Npnbopa AOCTYMHO Yyepe3
CUCTEMHYIO YTUANTY.

7 CyOmMmoaynu paclumpeHusn

Mpnbop MMeeT MOAYbHYIO apXUTEKTYPY, NO3BOSAIOLLYIO YCTaHABANBATL B CJ/I0ThI PaclLUNpeHuns
cybMonynun BBOAa-BbIBOAA PAa3IMYHOIO TUMA.

Caer «lie

Caor aCw

I { Caor ok

Cybmoay.m
HHIAnNN

Pacnono)xeHne cybmopynen

Bcero mo>xHo YCTaHOBWUTb A0 WeCTn cy6Mo,u,yne|7| BBOLa-BbiBOAa. CnoTbl umetoT ycJsioBHOe
ob603HayeHne «A», «B», «C», «D», «<E» n «F».

HekoTopble cybMoay v HE UMEIOT rasibBaHNYECKOW Pa3BA3KU. Bo nsbexaHue nospexmaeHus
npunbopa BCe Noakto4aeMoe K HeMy o6opyaoBaHUe (KoMMbloTep, ceTeBoe 06opyLoBaHuMeE,
JaTHYUKW 1 P.), UMEIoLLLee KJIEMMbI 3a3eMIEHNS, NO/KHO BbITh HAAEXHO 3a3eMJIeHO.

He AO0NyCKaeTCd npoTekKaHMe no uenam r|p|/|6opa Nnapa3nTHbIX TOKOB U HepeHaHpﬂ)KEHMVI,
BbI3BaHHbIX HEKa4YeCTBEHHbIM 3a3eMjieHneM nogkKJito4eHHOoro oGopyp,osava n apyrmmm
npninHamn. I'Ip|/| HeobxoanmocTun cnenyetT ncnosib3oBaTb BHELLHUE yCTpOI7ICTBa
rajibBaHN4YeCKOW U30aaunn.
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YcTaHOBKa 1 n3BnevyeHne cybmonysei 0oJKHa BbINMOJHATLCS TOJIbKO MPW OTKJIIOYEHHOM
nuTaHumn npubopa.

7.1 Twunbl cybmMopynen

Pt100, Pt1000, 50M,
100M, 50r, 100f1.

Tepmonapsbl: TXK(L),
TXK(J), THH(N), TXA(K),

TMAMN(S,R), TMP(B),
TBP(A-1, 2, 3), TMK(T)

O603Ha4YeHue OnucaHue Tvn MpumeuyaHue

CybMoaynn aHanoroBbiX BXOA,0B/BbIXO4,0B

Al 4 Bxopa Tok: 4-20 MA, 0-20 MA, [MorpewHOCTb
0-5 mMA n3mepenuns 0.5 %

AlO 2 BXoja HanpskeHne: 0-10 B [MorpewHoCTb

n3mepeHunsa 0.5 %

2 BbIXoga
[Ons TOKOBOro BbIXoAa
Ry =500 Om

TMP 2 Bxoga TepMOCONPOTUBNEHUS: Rmax = 3900 Om
Pt100, Pt1000, 50M, Unax = £70 MB
100M, 5001, 100M.

To4yHOCTb 0.5 %
Tepmonapsbl: TXK(L),
TXKK(J), THH(N), TXA(K),
TMN(S,R), TMP(B),
TBP(A-1, 2, 3), TMK(T)

TMP4 4 Bxopa TepMOCONPOTUBNEHUSA: Rmax = 3900 Om
Pt100, Pt1000, 50M, TouyHocTb 0.5 %
100M, 50r1, 100fM1.

TMP4L 4 Bxopa TepMoCONpPOTUBIEHUS: Rimax = 450 Om
PthO, 50M, 100M, 50”, To4yHocTb 0.25 %
100MM.

TMC 2 BXoda KaHan 1: Rmax = 3900 Om
TepMoCONpPOTUBNEHUSA:

U, = +70 MB

ma

ToyHocTb 0.5 %

KaHan 2: lNMocTosiHHOe
Hanps>xeHne +/-1600mMB

U sy = 1600 MB

ma

ToyHocTb 0.5 %

CybmMooynu OUCKPETHbIX BXOA0B/BbIXOL,0B
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DI

4 Bxopna

Cyxomn KOHTaKT

pynnoBas
onTopa3BsA3Ka

U =248, | =1

KOMM. KOMM.

MA

DI6

6 BXOO0B

CyXxon KOHTaKT

pynnoBas
onTopas3Bs3Ka

u =248B,I

KOMM.

MA

|
[

KOMM. —

DO

4 BbIXoAa

OTKpbITbIV KOJIJIEKTOP

[pynnoBas
onTopas3Bs3Ka

u =248B,1I =

KOMM. KOMM.

200 mA

SIM

2 BbIXx0o4a

CumuncTtop

OnTopa3BssKa C
rnepekalyeHneM yepes
HOJb

u = ~2208B, |

KOMM.

=2A

KOMM.

SIM3

3 BbIXOAa

CumucTtop

OnTopa3sBssKa C
rnepekalyeHneM yepes
HOJb
u

KOMM.

=2A

~2208B, |

KOMM.

2 BbIX0ga

KOHTaKTbl pene

u

KOMM.

=2A

~2208B, |

KOMM.

R4

4 BbIXOAa

KoHTaKTbl pene

u

KOMM.

=2A

~2208B, |

KOMM.

DO6

6 BbIXOO0B

OTKpbITbIV KOJIJIEKTOP

(ynpaBneHve waroBbiM
oBUraTenem)

[pynnoBas
onTopas3Bs3Ka

u =248B,1I =

KOMM. KOMM.

200 mA

DO6L

6 BbIXOO0B

OTKPbITLIN KOJIIEKTOP

pynnoBas
onTopas3BsA3Ka

u =248B,1I

KOMM.

200 mMA

KOMM.

ENI

2 nByx@a3HbIxX BXo4a

Cyxon KOHTaKT

pynnoBas
onTopasBsi3Ka

u =248B,1I =1

KOMM. KOMM.

MA

NHTepdencHble cybmoaynum
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232/ETH 1 x Ethernet 10/100 MoxxeT bbITb
MbwuT yCTaHOBJIEH TOJILKO
oauH cybmonynb
1 x RS-232
U TOJNILKO B cNoT «D»
RS-485 2 KaHana 2 X RS-485 MoxxeT bbITb
yCTaHOBJIEH TOJILKO
oauH cybMopynb.
OpHOoBpeMeHHasn
paboTta c cybmoaynem
GPRS He
aonyckKkaeTcsa
pynnoBas
onTopa3BsA3ka. CKOpoCTb
0o 230400 6uT/c
CAN 1 KaHan 1 x CAN MoxxeT bbITb
YyCTaHOBJIEH TOJILKO
oAuH cybMopynb.
pynnoBas
onTopa3BA3ka. CKoOpoCTb
no 1 Méut/c
GPRS 1 x GPRS MoxeT 6bITb
yCTaHOBJIEH TOJILKO
oAuH cybmoaynb B
cnot A.
OpHoBpeMeHHasn
paboTta c cybmoaynem
485 He
aonyckKkaeTcsa
220V MuTaHune oT ceTn 90-265 | YcTaHaBAMBaeTCH B C/OT
B nepemMeHHOro nam «C» nMpun U3roToBJIEHNN
npubopa
MOCTOSAHHOI O TOKa.
YacToTa NnepemMeHHOoro
TOKa
no 63 'y. HomnHanbHoe
3HayeHune: ~220 B, 50
My
24V MuTaHune oT 24 B

NMOCTOAHHOIO TOKa.

Be3 ranbBaHN4YecKon
n30s9uMn
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7.2 CybmMmopynb aHanorosBbix Bxonos Al

CybmMoaynb aHanoroebix BXxoaoB Al npeaHa3HayeH Ons BBOAa A0 YeTbipex YHUPULMPOBAHHbIX
aHaNoroBbIX CMFHAJMIOB TOKA U Hanps>XeHns. Ka)kabl KaHanl MOXET OblTb MHOMBUAYASIbHO
HaCTPOEH Ha NMPMUeM TOKOBOI0 CUIrHasla Ui CUrHana Hanps>XeHus.

7.2.1 TexHM4YecCKMUe XapaKTepUCTUKMU cyOmonpynsa

{{#figure: | label = PucyHok 1.2 | content =

Monyne AT
X1 (X2)
Hens Kour.
Bx.1(3) 1 4-20MA/0-10B

gﬂn.oou. 2
Bx.2(4) 3 4-20MA/0-10B

Npumewanmne :
KoHr.2 passemMor X1 u X2 ob6menuHeH
u coemuHeH C obupmd npubopa.

CxeMa nogKyeHus Cy6MOD,yJ'IFI aHanorosbIx BXxonos Al

3}

TexHn4yeckne xapakTepucTmkn cybmoaynsa aHanorosbix BxonoB Al:

MapameTp 3HayeHue
Yycno BXOAHbIX KaHa10B 4
Twun BXOOHbIX KAHA/0B Tok: 4-20 MmA, 0-20 MA, 0-5 MA

Hanps>xeHue: 0-10 B

Mpenen 0CHOBHOM NPUBEOEHHON MNOrpeLHOCTn, % 0.5

BxonHoOe conpoTuB/ieHMe KaHana usMmepeHuns Toka, | 100
Om

BxogHoe conpoTuBieHMe KaHasla U3MepeHuns 70
Hanps>XeHus, He MeHee, KOM

MocTosiHHasa BpeMeHU usMepeHuns, mMc 67
BpeMs onpoca cybmonyns, He 6onee, Mc 10
FanbBaHMYecKasa nlonaynsg OTcyTcTBYET

MoTpebneHne oT BHYTPEHHEro UCTo4HnkKa 24 B, He | 0 (oTcyTcTBYyeT)
bonee, MA

7.2.2 Ha3Ha4yeHue KOHTaKTOB pa3beMOB cybmopyns

Ha3Ha4YeHne KOHTaKTOB pa3beMoB Cy6MO,EI,yJ'Iﬂ aHanorosbIx Bxonos Al:

Pa3zbem KoHTakKT Ha3sHauyeHue
X1 1 AHanorosbIn Bxoa 1
2 O6wmin®
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AHanorosbi BXon 2

X2

AHanorosbIn BXon, 3

o6wmin®

W NP | W

AHanorosbii BXon 4

* o
ObLwine KOHTaKTbl cybmoayns coeguHeHbl Mexxay coboi.

7.3 CybmMmopynb aHanoroBbix BXoAoB / Bbixogos AlO

CybmMoay/b aHaNoroBbiX BXOA0B / BbiIxoAoB AlO nNpefHa3HavyeH O/ BBOAA ABYX M BbiBOAA ABYX
aHaNOroBbIX YHUPULMPOBAHHbLIX CUFHAMNO0B TOKa U Hanpsh>xeHus. Ka)kablii BXogHoW nnmbo
BbIXOHOM KaHa/l MOXeT 6biTb MHANBUAYAIbHO HACTPOEH Ha pPaboTy C TOKOBbLIM CUTHAJIOM UK

CUTHaJIOM Hanpsa>XeHuns.

7.3.1 TexHu4YecKMe XapaKTepucTUKu cybmoapynsa

BXOANMG CHIHaNM

4-20MA/0-10B

—O 4-20%A/0-108

BUHXORHMO CHIHANM

1" 4-20ma/0-108

L4 4-20xa/0-108

Moayns AIO
X1
Uens KoRT.

Bx.1 1

Bx.2 2

ot 3

Bux.1 4

Bux.2 5

.obx | [

N
Npumevanne :

Kour.3 m 6 pasrema X1 obmenmHeHs
M coeauHeHn c ofugm npuBopa.

Cxema nogkatoveHna cybmoaynsi aHanoroBbix BXonos / Bbixogos AlO

TexHUYecKne XxapakTepucTmK cybmoayns aHa/loroBbiX BXo0B / Bbixonos AlO:

MapameTp 3HayeHue
Yncno BXoAHbIX KaHal0B 2
Yncno BbIXOAHbIX KaHa10B 2

Tnn BXOOHbIX U BbIXOAHbIX KaHas10B

Tok: 4-20 MA, 0-20 MA, 0-5 MA

Hanps»xenune: 0-10 B.

ons Bbixoga 0-10 B

MNpenen 0OCHOBHOW NPMBELEHHON MOrPELLIHOCTH 0.5
BXOAHbIX KaHanoB, %

BxonHoe conpoTuBJ/ieHNe KaHaJIoB U3MepeHuns 100
TOoKa, OM

BxoaHoe conpoTuBAEHME KaHaloB U3MepeHuns 70
Hanps>XeHus, He MeHee, KOM

MocTosiHHasa BpeMeHU n3MepeHuns, mMc 67
ConpoTuBEHNEe Harpy3ku TOKOBbIX BbIXOO0B, HE 500
6onee, OM

MuHuManbHoe 3Ha4YyeHne BXO4HOro conpoTusieHusa | 600 Om
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Bpems yCcTaHOBNEHUSA BbIXOOHbLIX CUTHAJI0B, MC 24
Bpemsi onpoca cybmoayns, He 6bonee, mMc 10
lanbBaHU4Yeckasa n3onaumsa OTcyTcTBYET

MoTpebneHne oT BHYTPEHHEro NCTOYHUKA 24 B, He | 51
6onee, MA

7.3.2 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybmopnyns
Ha3HayeHMe KOHTaKTOB pa3beMa cybMoayns aHanoroebix BXoAoB / Bbixogos AlO:

Paszbem KoHTaKkT HasHauyeHue
X1 AHanorosbin BXon 1
AHasioroBbI BXon 2
o6wmnin®

AHanorosbIf Bbixoa 1
AHanoroBbIN BbIXOA4 2

06wunin®

SO uv A~ WIN|

* o
O6|.L|,|/|e KOHTaKThbl Cy6MO,ﬂ,yﬂﬂ coeagnHeHbl Mexay cobon.

7.4 Cybmopmynb usmepeHusa remnepartypbt TMP

CybMmoaynb namepeHums temnepatypbl TMP npegHa3sHayeH ans BBoAa A0 ABYX CUTHAJIOB
TEepMOMETPOB COMPOTMBIIEHNA N TEPMOINIEKTPUYECKNX Npeobpa3oBaTenen.

Ka)kablh KaHan MoXeT 6bITb MHAMBMAYANIbHO HAaCTPOEH Ha NpUeM CUrHana oT
TepMoConpoTMBIeHNs Unn Tepmornapbl. CybMoaynb OCHALEH NPY>XMHHBIMU pa3bemMamMu 4Jis
NOAKJIIOYEHNS MPOBOAOB AATHYMKOB. TepMornapa NoAgK/Ao4YaeTCs No ABYXMPOBOLHOW CXEME,
TEpMOCONpPOTUBIEHNE - MO TPEXMPOBOLHOIN.

MoaknoyeHne TepMmonap K npmbopy A0JIXKHO NPON3BOAUTLCS C MOMOLLBLIO CAeumaabHbIX
KOMIMEeHCALUMOHHbIX (TEPMO3/1eKTPOAHbIX) MPOBOAOB, N3rOTOBJIEHHbIX U3 TEX XKEe CaMblIX
MaTepuasoB, 4TO 1 TepMonapa. MNpn coegnHEHNN KOMMNEHCaLUWOHHbIX MPOBOAOB C TEPMONapon 1
npnbopom Heobxogumo cobntofaTb NONAPHOCTL. [MpY HapyLWEHUN YKa3aHHbIX YCJI0BUA MOTyT
BO3HMKaATb 3HA4YMUTE/IbHbIE MOrPELUHOCTY NpU n3MepeHnn. Bo nsbexxaHne BAnaHMUS nomMmex Ha
N3MEPUTEJIbHYIO YacTb NMpubopa AnHUO cBa3mn nNpmbopa C 4ATYMKOM peKOMeHOyeTCs
3KpaHMpoBaTb (CM. pUCYHOK). ONseTKy 3KpaHa clefyeT CoOeaAnHATb B 04HOM To4YKe € obuien
CUrHanbHoOM Uenbto npubopa. B kayecTBe obLen CUrHaNIbHOW LEenn MOXXET BbICTYMaTb KOHTaKT 2
X2 cybmonynsa 6noka nutaHusa 220V nnum KoHTakT 2 X1 cybmonyns 6n1oka nutanma 24V. OnneTka
3KpaHa AoJIKHa bbiTb Ha4eXXHO N30JMPOBaHa OT JIEKTPUYECKOr0o KOHTaKTa C Apyrumum
MPOBOAHNKAMW U 3JIEMEHTAMWN MEeTa/JINYECKNX KOHCTPYKUUA. He gonyckaeTcs Ncnosib3oBaTb
TepMonapbl C HEM30JIMPOBAaHHbLIM pabo4ynM cnaem.

[na MOHTa)Ka Ui AemMoHTaxka NMpoBoAa HeobXo4MMO OTBEPTKON HaXKaTb Ha COOTBETCTBYIOLLMNA
A3bI4OK pa3beMa. BCTpoeHHbIN gaTYMK TEMNEpaTypbl XON04HOI0 Crasi PacrosIoXKeH B
HenocpencTBeHHoON 6IN30CTY K pa3beMam.
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7.4.1 TexHuU4YecCKMe XapaKTepucTUKu cybmoapynsa

Mogyne TMP
X1(X2)
Uens Koxr.
px.1/+ 1
B‘ .2/— 2 E nt
Bx.3 3
MopxnwyenHe TePMOCONMPOTHRIGHKS

Moaynes TMP
X1 (X2)
Uens | Xoww,
px.1/+ 1
Bx.2/- 2 H
Bx.3 3
ool o, -

Moxxnoyenue TepMonapM

CxeMa nofkoveHus cybmonyna nsmMepeHus Temnepatypbl TMP

TexHn4yeckne xapakTepucTmkn cybmoaynsa nsmepeHna temnepaTtypbl TMP:

MapameTp

3HavyeHue

Yucno BXOAHbIX KaHasi0B

2

Twn BXOAHbIX KaHa10B

TepmoconpoTusneHusa: Pt100, Pt1000, 50M, 100M,
50M, 100r1.

Tepmonapsbl: TXK(L), TXKK(J), THH(N), TXA(K),
TMAM(S,R), TNP(B), TBP(A-1, 2, 3), TMK(T)

Mpenen oCHOBHOM NPUBEOEHHON MNOrpeLHOCT, % 0.5

Onana3oH nsmepseMoro conpoTuaaeHuns, Om 0 - 3905
N3MepuTenbHbIN TOK A9 TEPMOCONPOTUBAEHUN, He | 1

6onee, MA

CxeMa NnoAkJIto4eHNA TepMOCONPOTUBIEHNSA TpexnposogHas
[Ovana3oH nsMepseMoro Hanpsa>xeHus, MB -70 ... +70
Cxema nogkJwo4yeHns Tepmonap IByxnposogHas
Monoca nopassieHNa peXxekKTopHoro guabTpa, Ny oT 49 po 51
Koadhh. nogaBneHns pexxekTopHoro unabTpa, dB 62

MocTosiHHasa BpemeHun ®HY, ¢ 2,0

Bpems onpoca cybmoayns, He 6onee, MC 10
ManbBaHM4yecKasa n3onsaumsa OTcyTcTBYET

MoTpebneHne oT BHYTPEHHEro NCTOYHWKaA 24 B, He
6onee, MA

0 (oTcyTcTBYET)

7.4.2 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybmopnyns

Ha3HayeHne KOHTaKTOB pa3beMoB cybMoayns nsmepeHus TemnepaTypbl TMP:

PazbeM | KoHTakTt | HasHauyeHue

X1 KaHan 1.

TepMoconpoTuUBAEHWE U3MepuTesnbHbIn BXxoa 1 / Tepmonapa «+»

KaHan 1.

TepMoconpoTuUBAEHNE N3MEPUTESNbHbBIN BX0A 2 / TepMonapa «-»

Kanan 1.

TepMoCONpPOTMBAEHNE N3MEPUTENbHBIN BXOA 3

X2 KaHan 2.

TepMoCONpoOTUBAEHNE N3MepUTesbHbIN BXoa 1 / Tepmonapa «+»

KaHan 2.

TepMoCONpPOTUBAEHNE U3MEPUTENbHbLIN BX04 2 / TepMonapa «-»

1
2
3
1
2
3

KaHan 2.

TepMOCOFIpOTI/IBJ'IEHI/Ie I/I3MepI/ITeJ'IbeII7I Bxon 3
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7.5 Cyobmopynb nsmepeHusa temnepatypbl TMP4

Cybmoaynb namepeHuns temnepaTtypbl TMP4 npegHa3HayeH Ana BBoAa 00 YeTbIpeX CUrHa 0B

TEPMOMETPOB COMPOTUBNIEHNS.

Cy6MO,EI,y}'Ib OCHalleH NPY>XUHHbIMW pa3beMaMu OJ14 NnogKt04YeHNA NPoOBOAOB AaTHNKOB.
TepMoCOMPOTUBIEHNSA NOAKOYAOTCA MO TpeXHDOBO,EI,HOI7I cxeme.

Ona MOHTa)ka uan geMoHTaxka nposoaa Heobxoaumo OTBepTKOI7I HaX>XaTb Ha COOTBGTCTByiOLLI,I/II?I

A3bIYOK pa3beMa.

7.5.1 TexHu4YecKMe XapaKTepucTUKu cybmoaynsa

Monyns TMP4

X1
TUens | Kot .
Bx.3 12 p——
s -
Bx.1 10
Bx.3 9
Bx.1 7
Bx.3 6 [
Bx.2 S —/1“.‘
Bx.1l 4
Bx.3 3
=T 3 jﬁ]
Bx.1 1

NogxMmoUeHue TEepPMOCONPOTHBIEHMIA

CxeMa noaksoyveHust cybmonyns namepeHuns temnepaTtypbl TMP4

TexHn4yeckne xapakTepucTukn cybmonynsa nsmepeHna temnepatypsl TMP4:

MapameTp

3HauyeHue

Yucno BXOAHbIX KaHas10B

4

Twn BXOAHbIX KaHa10B

TepmoconpoTusneHunsa: Pt100, Pt1000, 50M, 100M,
50r1, 100M

Mpenen oCHOBHOM NPMBEOEHHON MNOrpeLwHocTn, % 0.5

Onana3oH nsmepsseMoro conpoTuaaeHuns, Om 0 - 3905
N3mepunTesnbHbIN TOK 4189 TepMOCONpoTueieHuin, He | 0.5

6onee, MA

CxeMa noakJIo4eHN TepMOCONPOTUBIEHNSA TpexnpoBogHas
Monoca nopassieHNa peXxekTopHoro guabTpa, Ny oT 49 po 51
Koaddh. momaBneHns pexxekTopHoro dunbTtpa, dB 62

MocTossHHas BpemeHun ®HY, ¢ 2,0

Bpems onpoca cybmonyns, He 6onee, McC 10
lanbBaHM4yecKasa n3onsayms OTcyTcTBYET

MoTpebneHne oT BHYTPEHHEro NCTOYHWKa 24 B, He
6onee, MA

0 (oTcyTcTBYET)

7.5.2 Ha3HauyeHue KOHTAKTOB pa3beMoOB cybmMmopynsa

Ha3HayeHne KOHTAaKTOB pa3beMoB cybMoayns nsmepeHmna TemnepaTtypbl TMP4:
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Paszbem

KOHTaKT

Ha3Ha4yeHue

X3

KaHan 1. TepmMoConpoTuUB/EHME N3MepuTebHbIN BXOA 1

KaHan 1. TepMOCOnNpoTUB/IEHNE N3MEPUTESIbHbIA BXOL 2

KaHan 1. TepMoCONpoTMBAEHNE N3MEPUTENBHBIN BXOA 3

KaHan 2. TepMoConpoTmnBIeHNE N3MePUTENbHbIN BXxoa 1

KaHan 2. TepMoCOnpoTUB/IEHNE N3MEPUTESbHbIN BXOL 2

KaHan 2. TepMoConpoTMBAEHNE N3MepPUTENbHBIN BXOA 3

KaHan 3. TepMoCconpoTmnBeHNE N3MepuUTENbHbIN BXoa 1

KaHan 3. TepMoConpoTUB/IEHNE N3MEPUTESIbHbIN BXOL 2

O o oo~ W|IN|F

KaHan 3. TepMOCONPOTMBIEHNE N3MEPUTESNbHbLIN BXOA 3

=
o

KaHan 4. TepMoConpoTUBIEHNE U3MEPUTENbHbIN BXo4 1

=
=

KaHan 4. TepMoConpoTMB/IEHNE N3MEPUTENbHbIN BXOA 2

=
N

KaHan 4. TepMOCONpoOTUBSIEHNE N3MEPUTESbHLIA BXOL 3

7.6 Cybmopynb nusmepeHusa temnepatypbl TMP4L

Cybmoaynb nsmepeHust TemnepaTtypbl TMP4AL npegHa3HavyeH Ass BBOAA A0 YeTblpex CUrHaNoB
TEPMOMETPOB COMPOTUBJIEHNS.

CybmMoay/ib OCHALEH NMPYXWHHLIMU pa3beMamu 4S8 NoAKI0YEHNSA NMPOBOAOB AaTYMKOB.
TepMOCONpPOTMBIEHNS MNOAKII0YAOTCA MO TPEXNPOBOAHON CXEME.

[na MOHTa)ka Uiy gemMoHTa)ka NpoBoAa HeobXxoAMMO OTBEPTKOWN HaXKaTb Ha COOTBETCTBYIOLLMNA
A3bIYOK pa3beMa.

7.6.1 TexHuU4YecKMUe XapaKTepuMCTUKMu cybmoaynsa

Mogyns TMP4

X1
Uens )-!ou'r.
Bx.3 12 pr——
sz [ 1 |~
Bx.1 10
Bx.3 9
Bx.1 7
Bx.3 6 pr—
Bx.1l 4
Bx.3 3
Bx.1l 1

NlogxMOUeHue TEePMOCONPOTHBISHMIA

CxeMa noaks4veHuns cybmonyns namepeHunsa temnepatypbl TMP4L

TexHn4yeckne xapakTepucTukn cybmoaynsa nsmepeHna temnepatypsl TMP4:

MapameTp 3HauyeHue

Yncno BXoOHbIX KaHa10B 4

Twn BXOOHbIX KaHa10B TepmoconpoTussieHnsa: Pt100, 50M, 100M, 5001,
100N

Mpenen 0CHOBHOM NPUBEOEHHON MOrpPeLHOCT, % 0.25
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[dnana3oH nsmepsemoro conpotmsieHuns, Om 0 -450
N3MepuTenbHbIN TOK 019 TEPMOCOMPOTUBIIEHUN, HE 0.5

bonee, MA

CxeMa NoAKIoYeHN TepMOCONPOTUBAEHNSA TpexnpoBogHas
Monoca nopassieHNA peXxekKTopHoro gunabTpa, Ny oT 49 po 51
Koadhh. nogaBneHns pexxekTopHoro punabTpa, dB 62

MocTosiHHasa BpemeHun ®HY, ¢ 2,0

BpeMs onpoca cybmonyns, He 6onee, Mc 10
FanbBaHMYecKasa n3onaums OTcyTcTBYET
MoTpebneHne oT BHYTPEHHEro NCTOYHWKa 24 B, He 0 (oTcyTcTBYET)
6onee, MA

7.6.2 Ha3HauyeHMe KOHTAKTOB pa3beMoOB cybmopnyns

Ha3Ha4yeHMe KOHTaKTOB pa3beMoB cybMoaynsa nsmepeHna temnepaTtypsl TMP4:

Pasbem KOHTaKT Ha3Ha4yeHue
X3

KaHan 1. TepMmoconpoTmnBeHNE N3MepuUTeNbHbIN BXxoa 1

KaHan 1. TepMoCOnpoTUB/IEHNE N3MEPUTESIbHbIN BXOL 2

KaHan 1. TepMoConpoTuBJIEHNE N3MEPUTESIbHbIN BXOL 3

KaHan 2. TepMoConpoTUB/EHME n3MepuTesbHbIi BXoA 1

KaHan 2. TepMoCOnpoTUB/IEHNE N3MEPUTESbHbIN BXOL 2

KaHan 2. TepMoCoOnpoTMBAEHNE N3MepPUTENbHBIN BXOA 3

KaHan 3. TepMoConpoTuB/IeHEe nsMepuTesbHbIi BXog 1

KaHan 3. TepMoConpoTmnBIEHNE N3MEPUTENbHbIN BXOA 2

Ol N O | b W | N|PF

KaHan 3. TepMoCOnpoTUB/IEHNE N3MEPUTESbHbIN BXOL 3

=
o

KaHan 4. TepMOCONpoTUBJIEHNE U3MepUTESIbHbIN BXOoA 1

=
=

KaHan 4. TepMoConpoTMBIIEHNE N3MEPUTENbHbIN BXOA 2

=
N

KaHan 4. TepMOCONpoTUB/IEHNE N3MEPUTESbHbIN BXOL 3

7.7 Cybmoaynb usmepeHus TeMnepaTtypbl U YyriepoaHoro noreHyuvana
TMC

CybmMoaynb namepeHusa TemrnepaTypbl U yrneponHoro rnoteHunana TMC npegHasHavyeH ans
BBOLa CUMHa/IOB TEPMOMETPOB COMPOTUBJIEHNS U TEPMO3JIEKTPUYECKUX NpeobpasoBaTenen
(KaHan 1) n NoCTOSIHHOIr0 HamMps>XeHnsa B gnanasoHe +/- 1600 mB (KaHan 2) .

KaHan 1 moxeT 6bITb HACTPOEH Ha NpPUeM CUrHana OT TeEPMOCONPOTUBIEHNA NI TepMonapsbl.
KaHan 2 npefHa3Ha4eH TOJIbKO OJ19 U3MepeHUs NOCTOSAHHOI O Harnps>XeHnsa B AnanasoHe +/-
1600 mB. Cybmoaynb OCHalleH NMPY>XUHHbIMW pa3bemMaMun 015 NoaKAYeHNs NPoBOAOB
JaT4yMKoB. TepMonapa NoAKAYaeTCsa No ABYXMNPOBOAHON CXeMe, TEPMOCOMNPOTUBAEHME - MO
TpexnpoBO4HOMN.

MonknoyeHne TepMonap K Nprubopy A0JIXKHO MPON3BOANTLCA C MOMOLLbIO CrelmanbHbIX
KOMMEHCaLNOHHbIX (TEPMO31EKTPOAHbIX) MPOBOZOB, N3rOTOB/IEHHBIX U3 TEX K& CaMbIX
MaTepuasioB, 4TO 1 Tepmonapa. Mpu coeanHEHNN KOMMEHCALIMOHHbBIX MPOBOAOB C TEPMOMNAPON U
npubopoM HeobxoammMo coboaaTh NONSPHOCTL. PN HaPYLLUEHWUN YKa3aHHbIX YCJI0BUA MOTyT
BO3HWKATb 3HAYUTESIbHbIE MOrPELLUHOCTY NpKX N3MmepeHnn. Bo nsbexxaHne BANSHUA MOMeX Ha
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N3MepPUTENIbHYIO YacTb Npnbopa NMHMIO CBA3M Npmbopa C 4aTYNKOM peEKOMeHOyeTCs
3KpaHMpoBaTb (CM. pUCYHOK). ONNeTKy 3KpaHa cnefyeT CoeAnHSATb B 0QHON TOYKe C obLien
curHanbHom uenbto nprubopa. B kavecTBe obLien CUrHaabHOM Lenu MOXXeT BbiICTynaTb . OnneTka
3KpaHa AoJKHa bbiTb Ha4EeXXHO N30JMPOBaHa OT JIEKTPUYECKOr0 KOHTaKTa C ApYyrumMum
MPOBOAHMKAMU U 3IEMEHTAMWN METaI/IMYECKNX KOHCTPYKLWUIA. He oonycKaeTcs UCMoJsib30BaTb

TepMonapbl C HEN30AMPOBaHHbLIM paboyum cnaem.

Ona MOHTa)ka Ui gemMoHTa)ka NpoBoAa HeobxoaMMO OTBEPTKOW Ha)KaTb Ha COOTBETCTBYIOLLUNA
A3bIYOK pa3beMa. BCTpoeHHbIN gaTYMK TeMnepaTypbl XON04HOI0 Crasi PacrosIoXXeH B

HernocpeacTBeHHOM 6/IM30CTU K pa3bemMam.

Mogyza TMC

P 8/ 1
P 2/ 2
xS ’

Mozyas THC

) >

Gees | oy
v D o +/ 1600
pu.2/-| 2 L

Cxema nogkto4veHusa cybmonyna TMC

7.7.1 TexHuU4YecCKMe XapaKTepucTUKu cybmoapynsa

TexXHMYeCcKne xapakTepucTukn cybmoayns naMepeHns TemMmnepaTypbl U yrieponHoro

noteHumnana TMC:

MapameTp

3HavyeHue

Yuncaio BXOOHbIX KaHasoB

2

Tun BXoOHbIX curHanoB (KaHan 1)

TepmoconpoTusneHusa: Pt100, Pt1000, 50M, 100M,
50M, 100r1.

Tepmonapsbl: TXK(L), TXKK(]), THH(N), TXA(K),
TNAMN(S,R), TNP(B), TBP(A-1, 2, 3), TMK(T)

Tun BXOOHbIX CUrHanoB (KaHan 2)

[ToCcTOAHHOE HanpsXXeHune

Mpenen oCHOBHOM NPMBEOEHHON MNOrpeLwHoOCcTn, % 0.5

[Ounana3oH namepsemoro conpotmeneHus (Kanan 1), | 0 - 3905

Om

N3MepuTenbHbIN TOK 019 TEPMOCOMPOTUBAEHUN, He | 1

6onee, MA

CxemMa noaKIYeHNa TEPMOCOMNMPOTUBIIEHNS TpexnpoBoaHas
[dnana3oH namepsemoro Hanps»xeHus (Kanan 1), -70 ... +70

mMB

CxeMa nogkyeHnsa Tepmonap OByxnposogHas
[dunana3oH namepsemoro Hanps»xeHus (Kanan 2), -1600...4+1600
mMB

Monoca nogaBneHUs peXxeKTopHoOro gpuneTpa, Ny oT 49 po 51
Koahd. mogaBneHnsa pexxekTopHoro gpuabTtpa, dB 62
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MocTosiHHasa BpemeHun ®HY, ¢ 2,0
Bpems onpoca cybmoayns, He 6onee, MC 10
ManbBaHM4yecKasa n3onsaumsa OTcyTcTBYET

MoTpebneHne oT BHYTPEHHEro NCTOYHUKA 24 B, He | 0 (oTCcyTCTBYeT)
6onee, MA

7.7.2 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybmopnyns

Ha3HayeHne KOHTaKTOB pa3beMoB cybMoayns nsmepeHust tTemnepaTypbl TMC:

PazbeM | KoHTakTt | HasHauyeHue
X1

KaHan 1. TepMmoconpoTusieHne nsmeputesnbHbii BXoa 1 / Tepmonapa «+»

KaHan 1. TepMOCONPOTMB/IEHNE N3MEPUTENbHbLIN BXoA 2 / TepMonapa «-»

KaHan 1. TepMoCOMNpoTUBAEHNE N3MEPUTENBHBIN BXOA 3

X2 KaHan 2. HanpshkeHne namepuTtesnbHbin Bxoa 1

KaHan 2. HanpshkeHne nsmepuTesbHbIN BXog, 2

1
2
3
1
2
3

KaHan 2. He ncnonb3syeTcs.

7.8 CybmMopynb guckpeTHbix Bxonos DI

Cybmoaynb ANcKpeTHbIX BXonos DI npeaHa3HayeH o9 BBOAA A0 YeTbipex ANCKPETHbIX CUrHAN0B
TUNA «CYXON KOHTAKT» UJIN «OTKPbITbIA KonnekTop». KaHanbl 3 1 4 cybmMoayns MoryT BbiCTynaTb
B POJIN CYETHbIX BXOA0B (KaK BbICOKOCKOPOCTHbIX, TaK N HN3KOCKOPOCTHbIX) C (pyHKLMNEN
aHTuapebesra s BO3MOXKHOCTU MCMO/Ib30BAHNS OATHYMKOB C MEXAHNYECKMMUN KOHTaKTaMMU.
Cybmoaynb uMeeT rpynrnoByto rajibBaHUYECKYI0 U30ISLNIO.

7.8.1 TexHu4YecCKMe XapaKTepucTUKu cybmoapynsa

Mogyas DI Moagyns DI
X1 (X2) X1 (X2)
Uens Komr. Uens Komr.
bx.1(3) 1 |— Bx.1(3) 1
Bx.2(4)) 2 —/3 Bx.2(4) 2
Ofapoit 3 OCaueit 3
AarTyuK THNA “"CyXoH XOMTAXT" RAamumx Tuna "OTXPNTMH XonanexTop"

NpuMevanne: KoHraxTn 3 pasdeMoB X1 u X2 obpenMHeHNM.

CxeMa nofkJoyeHns cybMonyns AUCKPeTHbIX BXxoLoB DI

TexHn4Yeckne xapakTepucTmkmu cybmoayns AUCKpeTHbIX BXxoaos DI:

MapameTp 3HayeHue

Yuncao BXOOHbIX KaHasioB 4

Twn BXOAHbIX KaHa10B CyXOWM KOHTaKT, OTKPbITbIA KOJIIEKTOP
Yucno cyeTHbIX KaHanoB 2

MakcnmManbHasa YacToTa CHeTHbIX UMMYJ/IbCOB, KI'L, 10 (0,09*)

HoMunHanbHOe Hanps>xeHne KoMMmyTauuu, B 24

HoMUHanbHLIN TOK KOMMyTauum, MA 1
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BpeMms onpoca cybmonyns, He 6onee, McC 10
anbBaHW4Yeckasa nionaymsa EcTb, rpynnosas
MNoTpebneHne oT BHYTPEHHEro NCTo4HUKa 24 B, He Bonee, MA 4

*
Mpw BKAOYEeHUN PyHKUUK aHTUapebesra.

7.8.2 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3Ha4eHe KOHTaKTOB pa3beMoB Cy6MO,EI,y1'IF| ONCKpeTHbIX Bxonos DI:

Pa3zbem KoHTakKT Ha3HauyeHue
X1

OunckpeTHbIn Bxog 1

OncKkpeTHbIN BXOA 2

1
2
3 06Lwmin*
1
2
3

X2 OnckpeTHbIn BXxog 3

OunckpeTHbIn BxoA 4

06wunin®

* o
Ob6uime KoOHTaKTbl cybMoayns coeamnHeHbl Mexxay cobo.

7.9 CybmMmopynb puckpeTHbix BxonoB DI6

Moxyms DIe Momyas DIs

In(n) I“‘"’
Sown | Howr tonn | Howw
b . 4 - i 4
| AL 1 e— e L BT 1  —
» '] T sl 2 — 3
sl s -— bl A4
Pedieh 3 " —4 [ L0 I P
(Stwa) ¢ § L L )
| l —s .
Bavenx vema “Cymol mowvasy* Aavexx Twza “Ovspumak  soxsesvop”
Pgwmmavamme . e X1 ow X2

Cxema noako4eHns cybmonynsa AnCKpeTHbIX Bxogos DI6

Cybmoaynb anckpeTHbIXx Bxonos DI6 npegHasHayeH 418 BBOAA A0 WECTU OUCKPETHBIX CUTHa10B
TUMa «CYXON KOHTaKT» UM «OTKPbITbIA KONNeKTop». KaHanbl 3 n 4 cybmoayns MoryT BbICTynaTb
B POJIN CYETHLIX BXOA0B, KakK BbICOKOCKOPOCTHbIX, TaK N HU3KOCKOPOCTHbLIX C (PYyHKLNEN
aHTuppebesra A9 BO3MOXHOCTU NCMOJIb30BaHNSA [ATUYNKOB C MEXaHNYECKUMU KOHTaKTaMu.
KaHanbl 3 n 4 cybmonynsa moryT paboTaTb B peXxume naMepeHus nepnona MMnyabCcos.
CybMoaynb nMeeT rpynnoBYIO rafibBaHNYECKYO U30NALNIO.

7.9.1 TexHU4YeCKMUe XapaKTepUCTUKM cyOMoayna auckpeTHbix BxogoB DI6:

MapameTp 3Ha4veHue

Yuncno BXOOHbIX KaHanoB 6

Twn BXOAHbIX KaHa10B CyX0OW KOHTaKT, OTKPbITbIV KOJIJIEKTOP
Yucno cyeTHbIX KaHanoB 2

MakcumanbHas 4acToTa CHeTHbIX UMMYbCOB, KIL, 10 (0,09[1])

[dunanas3oH nimepeHns nepnoga MMNysbCcos, C 0,01 - 650

HoMunHanbHOe Hanps»xeHne KoMMmyTauuu, B 24

Bpems onpoca cybmonyns, He 6onee, McC 10

HOMWHaNbHbLIN TOK KOMMyTauum, MA 1
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FanbBaHW4YecKasa nsonaynsa

EcTb, rpynnosas

[1] Mpwn BkAtoYeHUN hyHKLMN aHTUapebesra.

7.9.2 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybMopynsa auckpeTHbiXx BxopoB DI6:

Pa3sbem KoHT. Ha3HavyeHue

X1 1 OunckpeTHbIn Bxog 1
X1 2 OnckpeTHbIN BXxopg 2
X1 3 OunckpeTHbIN BXxog 3
X1 4 O6u.|,V||7|*

X2 1 OnckpeTHbIN BXOA 4
X2 2 OnckpeTHbIN BXxopg 5
X2 3 OncKkpeTHbIN BXOA 6
X2 4 06wnir*

*
Ob6ume KOHTaKTbl cybMoayia coeanHeHbI

Mexxay cobon.

7.10 Cybmoaynb AUCKPETHbIX BbIXOAOB TUNA «OTKPbITbIA KOJIJIEKTOP>

DO

Cy6bMoayb AUCKPETHbIX Bbixo40B DO npefHa3HavyeH A1 BbIBOAA [0 YeTblipeX ANCKPETHbIX
CUIHAJI0B TUMa «OTKPbITbIA KonekTop». CybmMoayb MMeeT rpynrnoByto rajibBaHNYeCKYo

n30naumio.

7.10.1 TexHuMYeCKMEe XapaKTepuCcTUKu cyomopyns

Moayns DO

X1 (X2)
llens | Kour.
1(3) 1

2(4) 2
Obuprit 3

+V

.24B

o -V

[puMevanue :

Konraxrn 3 passemon X1 u X2 obmenmHeHs.

CxeMa nogknw4veHns cybMmoaynsa ANCKpPeTHbIX Bbixoaos DO

TexHnYecKne XxapakTepucTmk cybmoayns AUCKPETHbIX Bbixonos DO:

MapameTp

3Ha4yeHue

Yucno BbIXOAHbBIX KAaHA10B

4

Twvn BbIXOOHbIX KaHa10B

OTKPbLITLIN KOIJIEKTOP

MakcnmmanbHOe Hanps)xeHne KoMmmyTauuu, B

24

MaKCrManbHbIN TOK KOMMyTauum, MA

200

Bpemsa onpoca cybmoayns, He 6onee, Mc

10

FanbBaHW4YecKasa nsonayns

EcTb, rpynnosas

MoTpebneHne oT BHYTPEHHEro UCTO4YHNKa 24 B, He 6onee, MA

0 (oTcyTcTBYET)
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7.10.2 Ha3HayeHMe KOHTAKTOB pa3beMoB cybmopyns

Ha3Ha4eHe KOHTaKTOB pa3beMoB Cy6MO,EI,y1'IF| ONCKpeTHbIX Bbixonos DO:

Pa3zbem KoHTaKkT

Ha3HauyeHue

X1

OnckpeTHbIN Bbixog 1

OnCKpeTHbIN Bbixopg, 2

06Lwmin”

X2

ONCKpeTHbIN BbIXOA 3

OunckpeTHbIn Bbixoa 4

1
2
3
1
2
3

o6wunin®

* o
O6uime KOHTaKTbl cybMoayns coeqmnHeHbl Mexxay cobo.

7.11 Cybmopynb AUCKPETHbIX BbIXOA0B TUNA «OTKPbITbIA KOJIJIEKTOP»

DO6

CybmMoaynb ANCKpeTHbIX BbixogoB DO6 npefgHa3HayeH A5 BbiBOAA A0 LWECTU AUCKPETHbIX
CWUIHaN0B TUMNa «OTKPbITbIN KONEKTOP» UAW yNpaB/ieHNs ABYMS ApaiBEPaMU LUAroBbIX
nsuraTtenen no curHanam: STEP, DIR, ENABLE. CybmMoaynb nMmeeT rpynnoByto rajlbBaHU4YeCcKyo

n3onauunto.

Moayns DOS

X1

I Uens

Xowe. Ll_, Z £

i

ey

H

QO *V

Uens | Xows. l_l_lz A

i

Pacx 4

Paix 5

Bax 6

& lw [N | »

- 0..248

Cxema nogkJoveHna Mooy s AUCKPeTHbIX Bbixogos DO6

7.11.1 TexHMYeCKMUEe XapaKTEpPUCTUKM MOAYJIA AUCKPETHbIX Bbixoaos DO6

MapameTp

3Ha4yeHue

Yucno BbIXOAHbBIX KaHa10B

6

Twvn BbIXOOHbIX KaHa10B

OTKPbLITLIN KOJIJIEKTOP

MakcmnmanbHOe Hanps)xeHne KommyTauuu, B

24

MaKCrMasbHbIN TOK KOMMyTauum, MA 200
MakcuManbHasa YacToTa CUrHana Ha KaHane STEP, kI, 6
BpeMms onpoca cybmonyns, He 6onee, McC 10

anbBaHW4Yeckasa nionaymsa

EcTb, rpynnoBas

docs.kb-agava.ru

CcTp. 33 n3 57


https://docs.kb-agava.ru/view/%D0%A4%D0%B0%D0%B9%D0%BB:Image020.png
https://docs.kb-agava.ru/view/%D0%A4%D0%B0%D0%B9%D0%BB:Image020.png

PykoBoacTBo no skcnnyaTauun AFABA MK-40

MoTpebneHne oT BHYTPEHHEro NCTOYHUKA 24 B, He Bonee, MA

10

7.11.2 Ha3HayeHue KOHTAaKTOB pa3beMOB MOAYJIA AUCKPETHbIX Bbixoaos DO6

Pa3zbem KoHTaKT Ha3HauyeHue

X1 OncKpeTHbIN Bbixoa 1

OnckpeTHbIn Bbixog 2 unu STEP waroBoro asuratens KaHana 1

OnCcKpeTHbIN Bbixog 3

X2 OunckpeTHbIN BbIXOA 4

OnckpeTHbIn Bbixogd 5 nnu STEP warosoro gsuratens KaHana 2

ONCKpeTHbIN BbiXoa 6

AW NP W|N|P

Oo6bwunin

7.12 Cybmoaynb AUCKPETHbIX BbIXOAO0B TUNA «OTKPbITbIA KOJIJIEKTOP>»

DO6L

Cybmoaynb ANCKPeTHbIX BbixoaoB DO6L npefHa3HayYeH A5 BbIBOAA A0 LWECTU ANCKPETHbIX
CUIHANOB TMMNa «OTKPbITbIN KonnekTop». CybmMoayib MMeeT rpyrnnoByio raibBaHU4YeCKYo

n3onaunto.

i

[U.Ons KXows. Ll_IZ

]

Uens | Xows. iy
T
x5 2
{t::s 3
] {oswen | 4

CxeMa nogkKJ4YeHns Moayna OUCKPEeTHbIX Bbixonos DO6L

7.12.1 TexHMYeCKMe XapaKTepUCTUKMU MOAYJIA AUCKPETHbIX BbixonoB DO6L

MapameTp

3HayeHue

Yucno BbIXOAHbBIX KAHAI0B

6

Twn BbIXOOHbIX KaHa10B

OTKPbITbIN KONJIEKTOP

MakcumanbHOe Hanps»xeHne KoMmmyTauuu, B 24
MaKcMManbHbIA TOK KOMMyTauumn, MA 200
Bpems onpoca cybmoayns, He 6onee, Mc 10

anbBaHW4Yeckasa nionaymsa

EcTb, rpynnoBas

MNoTpebneHne oT BHYTPEHHEro NCTo4HUKa 24 B, He 6onee, MA

10
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7.12.2 Ha3Ha4YeHue KOHTAKTOB pa3beMOB MOAYJNA AUCKpPEeTHbIX Bbixoaos DOG6L

Paszbem KoHTakT Ha3HauyeHune

X1 1 OnckpeTHbIN Bbixog 1
2 OnCKpeTHbIN Bbixopg, 2
3 OnCcKpeTHbIN BbiXo4 3

X2 1 OunckpeTHbIn Bbixoa 4
2 OnCKpeTHbIN Bbixog 5
3 OVCKpeTHbIN BbIXoa 6
4 obwuin

7.13 Cybmopynb AUCKPETHbIX BbIXOA0B TUNA «CUMUCTOpP>» SIM

CybMoaynb ONCKPETHbIX BbixoaoB SIM npefHa3HavyeH O BbiBOAa 00 OBYX OMCKPETHbIX
CUrHANOB TUMA «CUMUCTOP» U CAYXUT OJ1S KOMMYTaLWUWM Harpy3kKn NepeMeHHOro Toka.
CybmMoay/ib MMeeT rpynnoBylo rajibBaHMYEeCKYO U30a58UmM0. KoMMyTauus Harpy3kn npoucXoanT
npun nepexone Hanps>XeHns Yepes HoJb. Bbixoabl cybmMonyns 3alWnleHbl NaaBKUMK
npenoxpaHutensamu. [Ins 3aMmeHbl NpegoxpaHnTens HeobxoAMMO CHATb 3aHIO0 KPbILLKY
npubopa n n3enedyb cybmonynb U3 cioTa.

7.13.1 TexHuYeCKMe XapaKTepucTukKu cyomopyns

Monyne SIM

X1 (X2)
Oens KoHT.
RH
Brix1 (2)| 1 S O N
beuwl (2)] 2 ] ~220B
6wl (2) 3 F

CxeMa noak/yeHuns cybMonyns ANCKPeTHbIX Bbixoaos SIM

TexHn4yeckme xapakKTepucTukun CYGMOﬂ,yJ'IFI ONCKPETHbIX BbIXOO0B SIM:

MapameTp 3HavyeHue
Yuncno BbIXOOHbIX KaHa 0B 2

Twun BbIXOAHbIX KaHaNoB CumMmuncTop
HoMunHanbHOe Hanps)xeHne KoMmmyTauun, B ~220
MakcuManbHbIN TOK KOMMyTaumu, A 2
MWHVMaNbHBIN TOK KOMMYyTauum, MA 80
MakcuManbHasa CKOPOCTb U3MEHEeHUs Hanps>XeHUsa Harpysku, B/MKc 1000

Tuvn NnaBKoro NpefoxpaHuTens

2A 250B,5 %x 20 mm

BpeMms onpoca cybmonyns, He 6onee, Mc 10
lanbBaHW4Yeckasa n3onaymsa EcTb
MNoTpebneHne oT BHYTPEHHEro NCTo4HUKa 24 B, He Bonee, MA 0 (oTcyTcTBYET)
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7.13.2 Ha3HauyeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3Ha4yeHne KOHTaKTOB pa3beMoB Cy6MO,D,yJ'IFI ONCKPETHbIX BbIXOO0B SIM:

Pa3zbem KoHTaKkT Ha3HauyeHue

X1

OnckpeTHbIN Bbixog 1

O6bwnn Bbixoda 1

X2 OnNCKpeTHbIN Bbixoa 2

O6bLwunin Bbixoda 2

1
2
3 O6wunn Bbixona 1
1
2
3

Obwnin BbIxoda 2

7.14 Cybmopynb AUCKPETHbIX BbIXOA0B TUNA «CMMUCTOp>» SIM3

CybMoaynb ANCKPETHbIX BbixoAoB SIM3 npegHa3HavyeH A5 BbIBOAA 00 TPeX ONCKPETHbIX
CUIMHANOB TUMa «CUMUCTOP» N CAYXXUT OS5 KOMMYTaLMM Harpyskn nepemMeHHoro Toka.
CybmMoaynb MMeeT rpynnoBylo rajibBaHMYeCKYo N30a5auunto. KoMMyTaumsa Harpy3km npoucxoanTt
npu nepexoae Hanps>XXeHns Yepes HoJb. Bbixoabl cybMoayns 3almuleHbl MNiaBKUMm
npegoxpaHuTensamun. Ona 3aMmeHbl MpefoxXxpaHnTens HeobXo0ANUMO CHATb 3a4HIO KPbILWKY
npubopa n n3Bnedb cybmonynb U3 caoTa.

7.14.1 TexHuU4YecCKMUe XapaKTepuCTUKu cybmopynsa

Momyne SIM3

Lens | Kour.
O6w. 3 3 :]—'F
Ofwg. 3 2 ~220B

Baix.3 1 p— 1N

Uens | Konr.

ofdw. 2 2 —IT°F~2208
Bux.2 1 |—1{"F—N

lUens | Konr.

Ofu. 1 2 —§"—°F~2208
Bux.1l 1 |—{"F—=N

CxeMa nofkJoyeHus cybMonynsa ANCKPeTHbIX Bbixonos SIM3

TexHn4Yeckne xapakTepucTukn cybMmoaynsa ANCKPEeTHbIX BbiIxogoB SIM3:

MapameTp 3HavyeHue
Yuncno BbIXOOHbIX KaHa 0B 3

Twvn BbIXOOHbLIX KaHa 0B CnmucTtop
HoMunHanbHOe Hanps»xeHne KoMmyTauuu, B ~220
MaKCrMasbHbIN TOK KOMMYyTauum, A 2
MWHMManNbHbIA TOK KOMMyTauun, MA 80
MakcnmManbHasa CKOPOCTb N3MEHEHUSA Hanps»XeHNsa Harpyskun, B/Mkc 1000
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Tvn NnnaBKoOro npepoxpaHuTens 2 A, 250B,5 x 20 mm
Bpems onpoca cybmoayns, He 6onee, MC 10

ManbBaHM4yecKasa n3onsaumsa EcTb

MNoTpebneHne oT BHYTPEHHEro NCTOYHUKA 24 B, He Bonee, MA 0 (oTcyTcTBYET)

7.14.2 Ha3Ha4yeHMe KOHTAKTOB pa3beMoOB cyomoaynsa

Ha3HayeHVe KOHTaKTOB pa3beMoB CybMoaynsa ANCKPETHbIX BbixogoB SIM3:

Paszbem KoHTakT Ha3sHauyeHmne

X1 1 OnckpeTHbIN Bbixog 1
2 Obwuin Bbixoda 1

X2 1 OnCcKpeTHbIN Bbixog, 2
2 O6bwunn BbIXoda 2

X3 1 OnCcKpeTHbIN BbIXoA 3
2 O6bwni BbIXxoda 3
3 O6bwunn BbIXOoOda 3

7.15 Cybmopynb AUCKpPETHbIX BbIXOAO0B TMNa «pene» R

Cy6MOJJ,y1'Ib ONCKpPeTHbIX BbIXOA0B R npefHa3sHa4yeH As14 BbiBOAa 00 OBYX OUCKPETHLIX CUrHasoB
TUNa «pene» N CNyXnT ana KOMMyTaunn Harpy3km noCToAHHOIro n nepeMeHHoOro Toka.

Mopgyne R

X1 (X2)

Hene

KoHnT.

1

2 — K marpyske

\!\——%.1(2)
06wl (2)
I

HP.1(2)

3

CxeMa noakJ/tyeHns cybMonyna ANCKPETHbIX BbIXOA0B R

TexHNYeckne XxapakTepucTukn cybmonyns AUCKpeTHbIX BbIxogoB R:

MapameTp

3HavyeHue

Yucno BbIXOAHbBIX KaHA10B

2

Twn BbIXOOHbIX KaHas10B

HP 1 H3 KOHTaKTbI pene

MakcmmanbHOe Hanps)xeHne KoMmmyTauuu, B

240
MepeMeHHOro Toka

60
MocTosAHHOro ToKa
MakcuManbHbIN TOK KOMMyTaumu, A 2
MuHuManbHaa KOMMyTUpyeMas Harpyska 100 MA, 5B
Bpems onpoca cybmonyns, He 6onee, McC 10
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MoTpebneHne oT BHYTPEHHEro NCTOYHUKa 24 B, He | 29
6onee, MA

7.15.1 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3Ha4yeHne KOHTaKTOB pa3beMoB Cy6MO,D,yJ'IF| ONCKPEeTHbIX BbIXOA0B R:

Paszbem KoHTaKkT Ha3sHauyeHune
X1 1 KaHan 1. HopManbHO 3aMKHYTbI (H3) KOHTaKT

2 KaHan 1. O6Wwnin KOHTaKT

3 KaHan 1. HopmManbHO-pa3oMKHyTbIN (HP) KOHTaKT
X2 1 KaHan 2. HopManbHO-3aMKHYTbIN (H3) KOHTaKT

2 KaHan 2. O6Wwnin KOHTaKT

3 KaHan 2. HopManbHO-pa3oMKHYThI (HP) KOHTakT

7.16 Cybmopynb AUCKpPETHbIX BbIXOAO0B TUna «pene» R4

Cybmoaynb ONCKPETHbIX BbIX0A0B R4 npeaHa3HayeH OJia BbiIBOAA A0 YeTblipeX ANCKPETHbIX
CUTHAJIOB TUMA «Pene» U CAYXKUT A8 KOMMYTaLUun Harpysku NoCcTOSHHOIO 1 MePeMEHHOro Toka.

Mogynes R4
X1
LUens Koumr.
~——Jo6w.4| 8 }——>
L——JEpP.4 7 b—
~S~—otm.3| 6 }——
L I&p.3 5 ——s
~— lo6x.2 1 |—> K marpyske
L—{&p.2 3 b—
~——J{otm.1| 2 }——>
L THp.1 1

CxeMa nofkoyeHns cybMonyns AUCKPEeTHbIX Bbixonos R4

TexHN4YecKne xapakTepucTmkn cybMmoayns AUCKpPeTHbIX BbIX040B R4:

MapameTp 3HayeHue
Yncno BbIXOAHbLIX KaHaAs0B 4
Twn BbIXOOHbIX KaHa/10B HP KOHTakTbI pene
MakcumanbHOe Hanps>xeHne KoMmmyTauuu, B

240
NMepemeHHOro TokKa

30
MOCTOSAHHOr O TOKa
MakcuManbHbIN TOK KOMMyTauuu, A 2
MunHuManbHaa KOMMyTUpyeMas Harpyska 100 mMA, 5B
Bpems onpoca cybmonyns, He 6onee, Mc 10

MoTpebneHne oT BHYTPEHHEro NCTOYHWKa 24 B, He | 34
6onee, MA
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7.16.1 Ha3HauyeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3Ha4eHe KOHTaKTOB pa3beMoB Cy6MO,EI,y1'IF| ONCKPEeTHbIX BbIXOA40B R4:

Pa3zbem KoHTakKT Ha3sHa4yeHue

X1

KaHan 1. HopManbHO pa3oMKHyTbIN (HP) KOHTakT

KaHan 1. ObWwnn KOHTaKT

KaHan 2. HopManbHO pa3oMKHYTbIN (HP) KoHTakT

KaHan 2. O6LWMnN KOHTaKT

KaHan 3. HopManbHO pa3oMKHyTbIn (HP) KOHTaKT

KaHan 3. O6LWmnin KOHTaKT

KaHan 4. HopManbHO pa3oMKHYThIN (HP) KOHTakT

O (IN|jOO U B~ W|N| -

KaHan 4. ObLWnn KOHTaKT

7.17 Cybmopynb 3HKopmepa ENI2

CybmMoaynb MHKpeMeHTanbHOro sHkoaepa ENI2 npegHa3HayvyeH ons NOAKAOYEHUS ABYX
WHKPEMEHTaJIbHbIX SHKOAEPOB 1 NMoAcyeTa YMCia UMNYJIbCOB Ka)KA0ro sHKoAepa No CMrHanam A,
B, Z. JlocTynHbl 3 pexuma cyeTa x1 (Mo nepeaHeMy (ppoHTY 0QHOro CMrHana), X2 (no nepegHemy
1 3aQHEMY PPOHTY OAHOr0 CUrHana), x4 (no nepegHeMy 1 3agHemy poHTaM obonx CMrHanoB).

Mo yMon4aHMIO yCTAaHOBJIEH peXXnM cHeTa X1.

Mogyne ENI2 Maogyms ENI2
X1 x1
tons | Xowr A e | Xows,
Byoa A 1 ';"‘ Baoa A 1 p
Bxoa 8 2 T“‘ Baog B 2 rm— }—
BaoaZ | 3 il BroaZ | 3 ——P r’
x2 X2
Us s Kowr . Uens Konr .
A
Baog A 1 - Baog A 1
Baoa B 2 gt Kizon B 2 }_‘
Broa 2 3 L*‘ Bxoa 2 3
|comar | 4 [omen | & -I_P*
Rawwmx Tuna “Cyxo@t wowvass® Ravwnxk MDA "OTKDETME  KOARONTOP ™

Cxema nogktoyveHna moayns aHkogepa ENI

TexHn4Yeckne xapakTepucTukm Moaoyns ANCKpeTHbIX BXxonos ENI2:

nporpamMmmMHo), B

MapameTp 3HauyeHue

Yucno aHkoaepos 2

Twun BXOOHbIX KaHa10B CyXoM KOHTaKT, OTKPbITbIN
KONIeKTop

MakcuMasibHaa YacToTa CHeTHbIX UMMYJbCOB, KL, 400

Pe)xunmbl cHeTa x1, x2, x4

Hanps>keHne KOMMyTaLun KOHTAKTOB (MepekstoyaeTcs 12, 24

HoMMHanbHLIN TOK KOMMyTauumn, MA

5(npuV =12 B), 10 (npn V = 24 B)

Bpemsi onpoca cybmonyns, He 6onee, MC

10

FanbBaHM4Yeckasa n3onaums

EcTb, rpynnosas
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MoTpebneHne oT BHYTPEHHEro NCTOYHUKA 24 B, He Bonee, MA 60

7.17.1 Ha3Ha4yeHue KOHTAKTOB pa3beMoOB Moayna sHKoaepa ENI2

Pa3zbem KoHTakKT

Ha3Ha4yeHue

X1

Bxon A nepsoro kaHana

Bxopn B nepBoro kaHana

Bxopn Z nepBoro kaHana

X2

Bxon A BTOporo kaHasa

Bxon B BTOpOro kaHasna

Bxon Z BTOporo KkaHana

AT WIN| FRPIWI I N|R

O6wnin

7.18 Cybmopynb nHtepdencos 232/ETH

Cybmoaynb nHtepdencos 232/ETH npefHa3HavyeH ansi KOMMyHUKauum npubopa no

nHTepdencam RS-232 n Ethernet.

TexHn4yeckne xapakTepucTukn cybmonynsa nHtepdgencos 232/ETH:

MapameTp 3HauyeHue
Yucno kaHanos Ethernet 1

Twun Ethernet 10/100BaseT
CKopocTb Nepepayn faHHbix Ethernet 10 M6uT/c nnn 100 MbuT/c
OnvHa nuHum cesa3m Ethernet, makc. 100 m
lanbBaHM4yeckasn pa3sa3ka Ethernet 1500 B

Tun pasbema Ethernet 8P8C (RJ45)
Yucno kaHanos RS-232 1

CKopoCTb nepenayn faHHbix RS-232 230400 6uT/c
OnvHa nuHum cea3m RS-232, makc. 15 m™m

Twn pasbema RS-232 8P8C (RJ45)
FanbBaHM4eckas pa3Bsa3ka RS-232 OTcyTcTBYET

7.18.1 WHTepdenc RS-232

Ha nopT RS-232 (pa3beM X1) BbiBEAEHA KOHCOIb Npnbopa Ans A0CTyna K 3arpy3yunky 1
onepaumoHHON cncTteme. TakXKe OaHHbIA MOPT MOXET BbiTb NCMOSb30BaH A8 paboTbl C
pPasINYHbIMN BHELLHUMW YCTPOMCTBaMM - Mmogemamm, 6nokamn 6ecnepeborHOro NnUTaHms n T. M.

Twn pa3bema nopta RS-232 - RJ45 (8P8C).

7.18.2 Ha3HauyeHMe KOHTAKTOB pa3beMoOB cybmopyns

Hun>xe B Tabnuue npMBOANTCHA Ha3HayYeHNe KOHTAKTOB pa3beMa. B KOMMIEeKT NoCcTaBKu np|/|60pa

BXOOUT rnepexonHbin kabenb Rj45-DBIM.

Ha3Ha4deHne KoHTakToB pa3beMa DBIM ctaHpmapTHoe (EIA/TIA-232E).

Ha3Ha4yeHMe KOHTaKTOB pa3bemMa X1 RJ45 (8P8C) RS-232 cybmoayna nHtepdencos 232/ETH:
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KoHT. Ha3HauyeHue
DSR
DCD
DTR
GND
RXD
TXD
CTS
RTS

O IN|OO U | B W|N| -

Ha3Ha4deHne KoHTakToB pa3beMa DBIM nepexoagHuka RJ45(8P8C) - DBIM gnsa RS-232:

KoHT. HasHauyeHue
DCD
RXD
TXD
DTR
GND
DSR
RTS
CTS

Ol N Ol W | N|PF

7.18.3 WUnTepdeunc Ethernet

MopT Ethernet (pa3zbem X2) npegHasHa4vyeH 4na4 NoAKAYeHUA npmbopa K NoKasbHOMN
BblYMCINTENbHOW ceTu. Mo AaHHOMY MOPTY NPOV3BOOUTCH NMOAK/IOYEHMe Npubopa K cpene
nporpamMmmMmupoBaHusa Codesys onsa 3arpy3ku, oTNaakm, U3AMeHeHMs N HaCTPOMKK MPorpamMm.
Pa3bem nopta Ethernet obopynoBaH cBeTOANOAHBIMU UHANKATOPAMU, MOKa3blBAKOLWMMMN
COCTOSAHME MOAK0YEHMNS. 3eeHbl nHanKaTop «Link» o6bo3Ha4YaeT NogKAlO4YEHNE K CETU U
MUraHNEM MNoKa3blBaeT obpalleHne K Hel. XKenTblh MIHONKATOP NOoKa3blBAaeT CKOPOCTb
coeanHeHus: ceetmuTca - 100 MbuT/c, He cBeTnTCAa - 10 MbBuT/C.

BHuMaHMe! B cocTaBe npmnbopa MoXeT BbiTb MCMOJSIb30BaH TOJIbKO 0AMH cybMoay b
MHTepdgerncos 232/ETH. Mpwn 3TOM ero MecTo YCTaHOBKW - TOJIbKO C/OT «Dx».

7.19 Cybmopynb nHtepdencos RS-485

Cybmoaynb nHTepdeiicos 485 npegHasHayeH 41 KOMMyHUKauuum npmubopa no AMHMAM CBA3U
RS-485. Cybmoaynb COCTOUT U3 OABYX HE3ABMCUMbIX KaHanoB RS-485 ¢ rpynnoson
rajibBaHU4YeCKoOn nsonsaunen.

Cxema noakatoyeHunsa cybmonyns kK nuHnm RS-485 npuBeneHa Ha pucyHKe 8. B cnyyae
NCNOob30BaHNA ANUHHON NnHUK RS-485 (6onee 100 M), a Tak>Ke JIMHUN, MPOKIaAbIBaEMON B
YCNOBMSAX BO3AENCTBUS 3HAYNTE bHbIX 3IEKTPOMArHUTHbIX MOMeX, PEKOMEHAYeTCS
NCNoJIb30BaTb 3KPaHUPOBaHHble Kabenu ¢ apeHa>xHbIM NpoBoaoM (KUMB3B 1,5 x 2 x 0,78;

docs.kb-agava.ru cTp. 41 n3 57


https://docs.kb-agava.ru/view/%D0%A4%D0%B0%D0%B9%D0%BB:%D0%92%D0%BE%D1%81%D0%BA%D0%BB%D0%B8%D1%86%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BA%D1%80%D0%B0%D1%81%D0%BD%D1%8B%D0%B9.png
https://docs.kb-agava.ru/view/%D0%A4%D0%B0%D0%B9%D0%BB:%D0%92%D0%BE%D1%81%D0%BA%D0%BB%D0%B8%D1%86%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BA%D1%80%D0%B0%D1%81%D0%BD%D1%8B%D0%B9.png

PykoBoacTBo no skcnnyaTauun AFABA MK-40

KWUMN3B 2 x 2 x 0,6 nnn aHanornyHole), cxema rnoAkKJ0YeHUA KOTOPbIX NpuBeeHa Ha pucyHke 9.
3KkpaH kabensa cnepyeT COEANHATHL TOJIbKO B O4HOW TOYKe C APEHaXHOM Lenblo
COOTBETCTBYOLLEN NNHUN.

7.19.1 TepMMHMpOBaHUE JINHUM

B OKOHeYHbIX y3nax NMMHuUK RS-485 ycTaHaBAMBalOTCA TepMUHaJIbHble pe3ncTopbl Rs*. [na
MOAKJIIOYEHNSI BCTPOEHHbIX TEPMUHAJIbHBIX PE3MCTOPOB, Ha NeYaTHOW NsaTe cybmoayns
npenycMoTpeHsbl gykamnepbl XS1 n XS2 ona kaHanos 1 1 2 cooTBeTCTBEHHO. Mpn 3aMblKaHUN
KOHTaKTOB 1 n 2 g)xamnepa nponcxoaunT rMoAKaoyYeHne TepMUuHasbHOro pesnctopa, npu
3aMblKaHUN KOHTAKTOB 2 N 3 - OTKJII0YEHMeE.

Ona noctyna K g)xamrnepam TePMUHaNbHbIX PE3UCTOPOB HEOBXOAMMO OTKPYTUTb U CHATb
3a4HI00 KpPbILWKY Npnbopa 1 BbIHYTb CybMoaynb 13 cnoTa. MNocne Yyero ycTaHoBUTbL cybmMoayb B
cnoT, ybeanBLLINChL, 4TO pa3bem cybmoaynsa BoweN B COeAUHUTENb C KPOCC-MJ1aToN, YCTaHOBUTb
3a[lHI0I0 KpbILKY Npubopa obpaTHO.

Ha cybmoayne no ymMon4aHUIO BKKOYEHbI TEPMUHAJIbHbIE PE3UCTOPLI - Ha NepeMblvykax XS1,
XS2 3aMKHYTbl KOHTaKTbl 1-2.

B cocTase npubopa MoxeT BbITb NCMNOSIb30BaH TOJIbKO 0AUH cybmoaynb nHTepdencos 485.
Mpwn 3TOM OH MOXXeT BbITb YCTaHOBJIEH B tobon cBO6OAHLIN cnoT. PaboTa cOBMeCTHO ¢
cybmogynem GPRS He fonycKaeTcs.

7.19.2 TexHMYeCKMe XapaKTEepUCTUKU, Ha3HAYeHUe KOHTAKTOB, CXxeMa
noAKJIlOYEeHUnA

Yowpokerno 1

Moayas 485 o RS-485
—— X1
20 Honws Eony Tcxnn 1 Hean
- Al 1 //\ Al*)
r‘ Bl 2 ~ & B(-)
‘“Y_Y Xpew. 1l 3 =T
Semnn 4
I X2 Yeorpokerno N
55 Gonas | Xomw. Mumunr 2 i i o RS-485
2 : ; E s =5 Uenn
B2 2 | —
5 Qg Ale)
x82 Y Zpen.2l 2 ] ==
GND

CxeMa noakntovenHus cybmonyns 485 kK nuHum RS-485

TexHn4yeckne xapakTepucTmku cybmoaynsa nHtepgerncos 485:

MapameTp 3HauyeHue

Yucno kaHanos 2

lanbBaHM4Yeckasa pa3Bs3Ka pynnosas, 1000 B
CKopoCTb Nepefavn faHHbIX, MaKC. 230400 6uT/c
OnunHa nuHUKM CBA3N, MaKC. 1000 m

CTaHpapT ph13mM4ecKoro ypoBHS EIA/TIA-485
Nopaep>xka TexHonorum True fail safe MpucyTcTByeT
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Ycrpohcrso 1

Noaysas 485 ¢ RS-485
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CxeMa noakso4veHus cybmonyns 485 K aKpaHMPOBaHHOM IMHUN RS-485 ¢ gpeHakHbIM MPOBOAOM

Ha3HayeHne KOHTaKTOB pa3bemMoB cybmoaynsa nHtepdencos 485:

Paszbem KoHTaKT Ha3HauyeHue

X1

KaHan 1. CurHan A (Data +)

KaHan 1. CurHan B (Data -)

KaHan 1. peHax

3a3emMneHune

X2 KaHan 2. CurHan A (Data +)

KaHan 2. CurHan B (Data -)

W NP BW N

KaHan 2. peHax

7.20 Cybmopynb uHtepcgpencos CAN

Cybmoaynb nHtepdencos CAN npefHa3HayeH 019 KOMMYHUKaLUUM npnbopa No TMHUAM CBA3U
CAN. CybmMoaynb coCTOUT N3 ABYX He3aBUCUMbIX KaHanos CAN c rpynnoBoi raibBaHNYeCKON
nsonsaunen.

CxeMa nogkntodeHuns cybmonynsa K nmHmum CAN npuseneHa Ha pucyHke 10. B cnydae
ncnonb3oBaHns aanHHon nnHum CAN (6onee 100 M), a TakXXe JIMHMK NPOKJaAblBaeMOon B
YCNOBUSAX BO3AENCTBUSA 3HAYUTE IbHbIX 3IEKTPOMarHUTHbIX MOMeX, peKOMeHAyeTCS
NCNOJIb30BaTb dKpPaHUpPOBaHHbIe Kabenun ¢ apeHa>kHbIM Nposoaom (KWMe3B 1,5 x 2 x 0,78;
KNM3B 2 x 2 X 0,6 nan aHanorn4vHble), CXxema nogkKYeHNs KOTOPbIX NpUBeAEeHa Ha PUCYHKe
11. OkpaH Kabensa cnepyeT COeANHATbL TOJIbKO B OAHON TOYKE K APEHa>KHOW Lenu
COOTBETCTBYIOLLEN NNHUN.

7.20.1 TepMMUHUPOBAHUE JINMHUMU

B okoHe4HbIX y3sax nmHum CAN yCTaHaBAMBalOTCA TePMUHaNbHble pe3ncTopbl Rs*. Ons
NOOKJIIOYEHNS BCTPOEHHbIX TEPMUHAJIbHBIX pe3ncTopoB obwmm conpoTumsaeHnem 120 Om, Ha
rnevyaTHoOW naaTe cybmoayns npenycMoTpeHbl gxxamnepbl XS1 n XS2 gna kaHana 1, n XS3 n XS4
ONs KaHana 2. Ytobbl NOAKNIOYNTE TEPMUHANbHBIN pe3ncTop 1-ro kaHasna CAN, Heobxoanmo
3aMKHYTb O)XaMnepoM KOHTakTbl 1-2 XS1 n XS2. Ans noAKA0YeHUA TepMUHaJIbHOro pe3ncTopa
2-ro kaHana CAN, HeobxoanMO 3aMKHYTb KOHTaKTbl 1-2 XS3 1 XS4. YT10o6bl OTKNIOYNTL
TepMUHaNbHbIN pe3ncTop, HeobxoaMMO YCTaHOBUTL A)KaMmnep Ha KOHTakKTbl 2-3 XS1 n XS2 ang
1-ro kaHana, n XS3 n XS4 gnsa 2-ro kaHana CAN.
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Ons poctyna K A>aMnepam TepMUHaIbHbIX Pe3NCTOPOB HEOOXOANMO OTKPYTUTb U CHATb
3a[HI00 KpbIWKY npmnbopa u BbIHYTb cybMoayb 13 cnoTa. MNocsie Yero ycTaHOBUTbL cybMoay/ib B
cnoT, ybeanmBwmnCb, 4TO pa3beM cybmMoayns Bowen B COeAUHNTENb C KPOCC-MIaTON, YCTaHOBUTb
3a[HI0I0 KpbIWKY Npnbopa obpaTHO.

B cocTtaBe npmnbopa MoxxeT BbITb NCMOIb30BAH TONLKO 0ANH cybmoaynb nHtepgencos CAN.
Mpwn 3TOM OH MOXXeT BbITb YCTaHOBJIEH B itobon cBOO6OAHLIN COT.

YcrposicTno 1
Cytuonyas CAN c CAN
X1
xs1
m\ Uenn Xows Qe
80
I Tloaw-n| 3 //\ CAN-H
CAN-L 2 CAN-L
[ 1] r \/
Y| e 3

xs2

YerpouncTao N
c CAX
Rs*
120 5%

CAN-H

CAN-L

CxeMa noakntoydenHust cybmonyns CAN kK nuHum CAN

7.20.2 TexHM4YeCKMe XapaKTEepUCTUKU, Ha3HAYeHUe KOHTAKTOB, CXxeMa
noAaKJIIOYEeHUnA

Yorpostctno 1
Cytuonyas CAN c CAN
X1
X831
Uens Kowe . Hens
o A A
[g_i Tlcamn| 12 [/\] /” CAN-K
= Sleas-n| 2 — CAN-L
«w
Y=rs \J -
xs2
YcrpostcTno N
c CAN
Rs"
120 5%
Uens
CAN-H
CAN-L
G%D

Cxema nogkntodeHus cyomonynsa CAN K akpaHuposaHHOW nnHUM CAN C ApeHa>KHbIM

TexHn4yeckne xapakTepuctukm cybmoayna nHtepgencos CAN:

MapameTp 3HavyeHue

Yuncno KaHasoB 2

anbBaHM4Yeckasa pa3Bs3Ka pynnosas, 1000 B
MoppepxnBaemas cneundpukauma CAN 1SO11898-2
CKOpOCTb Nnepefayun faHHbIX, MaKc. 1 M6uT/c

OnvHa nuHumM CBA3N, MakKcC. 40 m npwn 1 MéuT/c;

500 m npu 125 KbéuT/C.

1000 m npw 50 KéuT/c.

Yucno y3nos, Makc. 30

[OnvHa oTBETBAEHNA INHUN, MAKC. 0,3 ™
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Ha3Ha4yeHMe KOHTaKTOB pa3bemMoB cybmMmoaynsa nHtepdencos CAN:

Pa3bvem KoHTakT Ha3HauyeHue

X1 Kanan 1. Curnan CAN-H
Kanan 1. CurHan CAN-L
KaHan 1. O6wuin CAN
KaHan 2. CurHan CAN-H
KaHan 2. CurHan CAN-L
KaHan 2. O6wuin CAN

X2

W I N P WN P

7.21 Cybmomynb mopmema GPRS

Cybmoaynb mogema GPRS cnyxuT ans obecneyenHms yoaneHHoro obmMeHa gaHHbIMKW NO CETU
coToBown cBA3u GSM.

MooeM Mo)XeT BbIMOJIHATb cneaywouine (byHKLI,VIVI!

* NpueM 1 nepepaya JaHHbIX ¢ nomowbio GPRS;
* NpMemM 1N nepepaya AaHHbIX ¢ nomowbio CSD;
* rMpuem n nepepada SMS.

AHTeHHa GSM nopgkstoyaeTcs K pasbeMy X2. Tun aHTEHHOro coeguHmnTensa - rHesgo SMA. B
cslyqae yCTaHOBKM Npubopa B MeTann4eckoM WwkKady, a TakKe B 30HEe HEeyBEepPEHHOro npmeMa
COTOBOW CeTU CBA3MN HEO6X0AMMO UCMNOIb30BaTb BbIHOCHYIO aHTEHHY GSM.

B cocTaBe npubopa MoxxeT BbITb NCMOSb30BaH TOJIbKO 0AnH cybmoaynb moaema GPRS.
PaboTa coBmecTHO ¢ cybmoaynem nHtepdgencos 485 He ponyckaeTtcs. Cybmoaynb mogema
GPRS MOXeT 6bITb MCMOJIb30BaH TOJIbKO € cybMoaynem 6noka nutaHus 24V

7.21.1 Paborta momema

YnpaBneHne MoAeMOM MPON3BOANTCA NPy NoMoLun AT-KOMaHA B COOTBETCTBUM CO CTaHOapTaMu
GSM 07.05 n GSM 07.07 no BHyTpeHHeMy rocsienoBaTesibHOMY NopTy npubopa. B mogeme
ncnonbsyetca GSM/GPRS moaynb SIMCom SIM800C. MonHbIN CAMCOK AT-KOMaHA MOXXHO HaTK B
DoKyMeHTe «SIM800 Series AT Command Manual».

Ons yctaHoBKM microSIM KapTbl HEOH6X0ANMMO CHATbL KpPbILWKY cybMmoaynein npubopa, OTKpyTUB
60oNThbl ee KpenseHns N ycTaHoBUTb SIM-kapTy B KapTonpueMHuk ans SIM-kapTt cybmoayns
Mmonema GPRS. KapTonpueMHuk ana SIM-kapT goctyneH 6e3 nssnedyeHuna cybmoaynsa ms cnoTta.
3aTeM yCTaHOBUTb KpbIWKY cybmMmonynen Ha MecTo.

Ons obecneyeHns Hage)xHo paboThbl NpPeayCMOTPEHbLI CleayloLMe MexaHU3Mbl ynpaB/ieHus
moaysnem GSM/GPRS:

* CTOPOXXEBOW TaMep onpoca Moayas no AOMNoJHUTEIbHOMY MociefoBaTe/IbHOMY MOPTY;

* CTOPO)XEBOW TalMep OTC/IEXXNBAHNSA OTBETOB MOJYJ1sS MO OCHOBHOMY MOCJ/Ie0BaTE/IbHOMY
nopTy;

* BHELWHWUIA CUIHaN BKJOYEHUNSA / BBIKJIIOYEHUA MOAY IS,

CTopOo>XeBOV TaliMep onpoca Moay/si Mo Noc/ieAoBaTe/IbHOMY NMOPTY BbINMOJHAET Nepuoanyeckuni
onpoc Moayfs Mo AOMOJIHUTE/IbHOMY MocieoBaTeIbHOMY MOPTY, HE BAMSS NpX 3TOM Ha obmeH
Mo OCHOBHOMY MOPTY. B cly4yae oTCyTCTBUA OTBETOB OT MOAY/Isl B TedeHune 15 cekyHa
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nponcxoanT nepesarpyska moayna GSM/GPRS. [laHHbIN CTOPOXXEBOW TarMep MOXeT bbITb
BKJIIOYEH C MOMOLLbIO MUKponepektodaTensa SAL.1, yCTaHOBNIEHHOro Ha nnaTte cybmonyns
MmogeMa GPRS, nepeksioyeHneM ero gBm>xka B nosioxxeHme «ON» nmbo BbIKAOYEH B MOJI0XKEHWNN
«OFF».

CTopo>XeBoW TanmMep OTC/IeXBaHUS OTBETOB MOAYNA onpenensaeT oTCyTCTBME OTBETa MOAY S
Mo OCHOBHOMY MnocsiegoBaTe/IbHOMY NOPTY B TedeHne 1,5 MuHyTbl. ECv B AaHHbIN UHTepBasn
BPEMEHM, KOTOPbIN OTCYNTbIBAETCA OT KOHLA NoCaegHen nepenadm MonyJsio CO CTOPOHbI
rnpoueccopa, OT MOAYNA He MOCTYNua OTBET, NPOUCXOANT ero nepesarpyska. Pabota gaHHoro
CTOPO>XEBOro TarMepa npeanosiaraeT NCNOJIb30BaHNE NPOTOKOJ10B 06MeHa,
npegycMmaTpuBatowmx obsa3aTesibHbIA OTBET OT MOAY/1A B T@€4EeHNEe YKa3aHHOro BpeEMEHN.
YnpaBneHne gaHHbIM CTOPOXXEBbLIM TakMepPOM MPOMN3BOANTCSA OBMXKKOM MUKpOMepeKatovaTens
SAl.2, ycTaHOBJIEHHOro Ha nfaTe cybmoayna mogema GPRS. [1ns BKIOYEHUSA OAHHOIO
CTOPOXXEBOro TanMepa HeobxoaAnmMo nepeBecTn OBMXKOK B rMosioxkeHne «ON», gna BbIKAOYEHNS -
B nonoxxeHne «OFF»,

BHewHun curHan ON/OFF BktoYeHWSA / BbIKJIIOYEHUSA MOAY A MO3BONAET ANCTAaHUNOHHO
BKJII04aTh U1 BbIKJOYaTb MOAYJ1b, @ TaK)Xe BbIMOJIHATbL €ro nepesarpy3ky. JaHHbIN CUrHaA MOXeT
NCNoOsIb30BaThCA B CJly4ae, Korga nepegaya no COTOBOM CETU MPOMCXOAUT HE MOCTOSAHHO, a
nepuoanyecku, Ana BKAKYEHUA MOOY/A TOJIbKO Ha BpeMs nepenayu. Npu 3ToM CTOPOXKEBbIE
TaMepbl O0J/IKHbI BbITb OTKJIOYEHbI MUKponepektoydaTenem SAL Bo nzbexxaHune BKIOYEHNS MU
MoAayna. TakXXe faHHbIA CUrHa MOXXET UCMN0JIb30BaThCA N BO BPEMS MOCTOSAHHO BKOYEHHOIO
MoLoynA 4N ero rnepesarpyskun. YnpassieHne aHHbIM CUFHa/IOM MOXXKeT MPOou3BOONTLCA Yepes
cybmoaynb AMCKpeTHbIX Bbixogos DO (DO6/DO6L).

B cny4ae, korga Mmoay/b BbliKJHOYEH, 3aMblkaHue curHana ON/OFF ¢ curbHanom GND B TeyeHue oT
1 0o 5 cek. NpUHYANTENbHO BKAKYUT MOAYJb, @ €CaM MoAy b Oblfl BKJAIOYEH - TO BbIKAOYUT. Mpun
BKJItOYEHMN Npubopa 1 NMofdayn NuTaHmMsa Ha cybmonynb moaema, moaysib GSM/GPRS Bkato4aeTcs
CaMOCTOATEsNIbHO U FOTOB K MCNoJib3oBaHuMto. NoaknodeHne curHana ON/OFF npmueBeneHo Ha
pucyHke 12.

Onsa nepegnayn gaHHbIX TpebyeTca npeaBapnTesibHO YCTaHOBUTbL COeANHEHME C YOaIeHHbIM
aboHeHTOM (KpoMe nepefayvn AaHHbIX C NOMOLWbO SMS-coobuieHunin). Mpu Nnepegade faHHbIX C
nomoublo GPRS Monem obecnevnBaeT noaaepxky TCP/IP n UDP npoTokonoB. Mpn nepenaye
OaHHbIX C NoMoLbto SMS-coobuieHuin mogem obecneymBaeT NogAEP)KKY TEKCTOBOro n PDU-
pexnumoB SMS-coobLieHuniA.

7.21.2 TexHUYECKMEe XapaKTepUCTUKU U CXeMa NOoAKJIIoYEeHUs

CytSmogyns momema Cytmnonyns mogema
GPRS GFRS
X1 X1
Qen» Kow? Uen» Komr.
onsore| 1 —/:] on/orr| 1 ﬂ—
Comn 2 ObwR 2
Curnan Tuna "Cyxon xomTaxr" Curuan Tuna "Orxpurust xomnexrop'

Cxema nogkAtYeHna CurHana NpuHyANTEeIbHOMO BKKOYEHUSA/BbIKIOYeHUA MogeMa GPRS

TexHn4Yeckne xapakTepuctTukmn cybmonyns mogema GPRS:

MapameTp 3HayeHue
Twun mopnynsa GSM/GPRS SIMCom SIM800C
Pabo4yunin YacToTHbLIV AMana3oH EGSM900/DCS1800/PCS1900

docs.kb-agava.ru CcTp. 46 n3 57


https://docs.kb-agava.ru/view/%D0%A4%D0%B0%D0%B9%D0%BB:Image019.png
https://docs.kb-agava.ru/view/%D0%A4%D0%B0%D0%B9%D0%BB:Image019.png

PykoBoacTBo no skcnnyaTauun AFABA MK-40

Tuvn aHTeHHOro coeanHUTENs

[He3no SMA

Knacc BbIXO4HOW MOLLIHOCTM NnepeaaTynka

4 (EGSM900)

1 (DCS1800/PCS1900)

CkopocTb obmeHa B pexxume GPRS

npvem no 85600 6uTt/c

nepenaya oo 42800 6uT/c

CkopocTb 0bmeHa B pexume CSD

9600 6uT/C

Mopopoep>xvBaeMmble Tunbl SMS

SMS-MO, SMS-MT, SMS-CB

Twnbl SIM-kapT

micro-SIM (1,8 B n 3 B)

NHTepdenc cesa3u c npubopom

BHYTpeHHWIA, MocnenoBaTeNbHbIN

CkopocTn obMeHa no nHTepdency ceasn

1200/2400/4800/9600/38400/57600/115200 6uT/C

YnpaB/iieHne NoTOKOM AaHHbIX MHTepdenca CBA3N

[MporpammHoe

Twn BHeLWHero ONCKPETHOro BXoaAHOro curHana

MPUHYANTENbHOIO BKJIIOYEHUS / BbIKJIIOYEHUSA
monema ON/OFF

CyXOW KOHTaKT, OTKPbITbI KOJIIEKTOP

FanbBaHWYyeckasn nsonaumsa cmrHana ON/OFF

MpucyTtcreyeT

MNoTpebneHne oT BHYTPEHHEro NCTOYHUKa 24 B,
nMmn.,

He bonee

175 mA

Ha3Ha4yeHne KOHTaKTOB pa3bemMa CUrHassa NPUHYANTESIbHOr0 BKJIOYEHMNS / BbIKJIIOYEHNSA MoLdeMa

GPRS:
Pa3bem KoHTaKT Ha3HauyeHue
X1 1 ON/OFF

2 obwunn

7.22 Cybmopynb 6510ka nutaHua 220V

Cybmopaynb 61oka nutaHua 220V npefHa3HavyeH anga obecneyeHus nutaHusa npubopa ot
3N1EeKTPNYECKON CeTU NEPEMEHHOr0 UK NOCTOAHHOI0 TOKa HOMUHaJIbHbIM Hanps>xeHnem 220
BONbT. iIMNynbCcHbIM Npeobpa3oBaTesib N03BONAAET paboTaTh B LUMPOKUX AMana3oHax NuTaloLero

Harnpsa>XeHunsa CeTn.

CY6MOD,y1'Ib nMmeeTt BCTpoeHHbIVI NCTOYHUK MOCTOAHHOI0O HanpsaxxeHums 24 B ona nuTaHus

HEKOTOpPbIX TUMOB cybmMoaynen.

CyMMapHbI TOK NoTpebneHns Bcex yCTaHOBNEHHbIX cybmMoaynen oT UCToYHMKa 24 B He
0OJKeH NpeBbllaTbh YKa3aHHOr0 MakCMMaJsibHOro 3HavyeHuns!

BxonHasa uenb NMTaHMA 3allMLieHa CaMOBOCCTaHaB/IMBAKOLWMMCA npenoxpaHmTenem.
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Moayns nuramums 220V

X1
Uens | Kowr.
~220/+ 1
Semns 2
~220/~ 3

PykoBoacTBo no skcnnyaTauun AFABA MK-40

Muranue nputopa

—
~220B 50Ty
% (~/= 90...265B)

CxeMa nogkso4veHuns cybmoayns 220V

Cybmoaynb nmeeT ABa BapuaHTa ncnonHeHus: AD_BP1 n AD_BP3, oTaunyatowmecs pa3HbiMun

3Ha4YeHNAMN BbIXOOHbIX TOKOB.

TexHn4Yeckne xapakTepucTukmn cybmonyns 61oka nutaHmus 220V:

MapameTp 3HavyeHue
BxoHoe Hanps>XeHne ceTun 90-265 B
YacTtoTa ceTtn 0-63 Ty
MoTpebnseman MoOWHOCTL, He Bonee 13 BT
lanbBaHM4Yeckas pa3BsA3Ka ceTu 1500 B

MakcuManbHbIN TOK NCTOYHUKA NUTaHna 24 B ons
BHYTPEHHUX cybmoaynen

180 MA - onsa BapmnaHTa AD_BP1

250 MA - ona BapuaHTa AD_BP3

7.22.1 Ha3HayeHMe KOHTAKTOB pa3beMoB cybmopyns

Ha3Ha4yeHVe KOHTaKTOB pa3beMoB cybMonyna 610ka nuTaHnsa 220V:

Paszbem KoHT. Ha3HauyeHue
X1 1 220B

X1 2 -

X1 3 220B

7.23 CybmMmopynb 6noka nutaHua 24V

Cy6bMoaynb 6noka nuTaHus 24V npegHasHayeH ans obecneveHms nutaHus npubopa ot
3JIEKTPUYECKOW CEeTN MOCTOSHHOIO TOKa HOMUHA/IbHLIM HaMnps)XeHneM 24 BojbTa.

BHumaHume! CybMoaynb He UMeeT rajibBaHnyeckon nsonsaumm. O6LnNn NpoBoa NUTatoLLEro
Hanps)XeHusa 24 B coefHeH C BHYTPeHHMM obLwmM nposogom npubopa.

BxogHas uenb NUTaHMA 3allMLieHa CaMOBOCCTaHaBIMBAOLWMMCA NpeaoXpaHUTesneM.
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Monyne nmrTanms 24V

X1
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Uens

Kour.

+248

p—————> + [luranue npubopa

— = 24B

-I:—' oow.

Cxema noaknoveHus cybmonyns 24V

TexHn4yeckmne xapakTepuctukmn cybmoayna 6noka nutanma 24V:

MapameTp 3HavyeHue
BxoaHoe Hanps>XeHne NoCTOAHHOIro ToKa 24 B £10%
MNoTpebnseman MoWHOCTL, He Bonee 10 BT
FanbBaHMYeCcKasa pa3Bsa3Ka CceTu OTcyTcTBYET

7.23.1 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3HayeHne KOHTaKTOB pa3beMa cybmoayna 61o0ka nuTaHms 24V:

Paszbem KoHT. Ha3HauyeHue
X1 1 +24 B

X1 2 Oobwunn

X1 3 -

8 MeToauka KanubpoBkm

Kaﬂl/lﬁpOBKa npeaHa3sHa4eHa Angd onpegeneHnmsa O0ENCTBUTENbHbIX 3Ha4YeHUN MEeTPOJIOrn4eCKnx

XapakTepucTuk cybmoaynen.

KaJ'II/I6pOBKe noanexat aHaJloroBble Cy6MO,D,yJ'II/I BBOJa-BblBO[4a.

» cybmMoayb aHaoroBbix BXxoaos Al;

» cybMoOyib aHaI0roBbIX BX0A40B / BbiIxoaoB AlO;
* cybmMoaynb nsmepeHunsa temnepatypsl TMP.

MeXXKaIMbpoBOYHbIN MHTEpBan - 2 roaa.

8.1 CpepcTBa KanubpoBKM

Mpn npoBeneHnn KannbpoBku cybMoaynen 0oKHbl MPUMEHSTLCS Ceaylolne cpeacTsa
N3MepeHnin 1 BcnomoraTesbHoe obopynoBaHue:

HauMmeHoBaHue u Tun

OCHOBHbIe XapaKTepPUCTUKKU

Mpnbop ana noBepku BoJbTMeTpoB B1-12

Knacc To4HOCTUM B pexxnme KannbpaTtopa
Hanps>xeHun - 0,0008

KanubpaTop Hanps»xeHusa M320

KomnapaTop Hanps>xeHnsa P3003 nnan

Knacc To4yHocTun 0,0005

Mpepnen 100 mB, 6 = +£0,015 %

KannbpaTop Toka M321

OcHoBHas norpewHocTb +0,01 %
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MarasuH conpoTuBneHun P4831 Knacc To4yHocTu 0,02/2-10°®
BonbTMeTp yHUBepcanbHbIn B7-53/1 AnanasoHbl usmepenuns (0...300) B, (0...1) A
YacTtoTomep 43-63 Onana3oH namepennsa 0,1 Ny - 200 My,

Knacc ToyHocTun 1,5

TepmomeTp TJ1-4 Ounana3oH nsmepeHus 0-50 °C
Llena peneHus - 0,1 °C

MorpewHocTtb - 0,2 °C

bapomeTp-aHepoug M-67. TY 250-1797-75
MNcuxpomeTp MB-4M. TY 2516-07-054-85

KoMrneHcaLnoHHbIe TEPMO3NEKTPOaHbIE HCX npeobpasoBaHuns curHana cootsetcreyeT HCX
Tepmonap

nposoja

Mporpamma «CncrtemHasa ytunnuta MNK-40» (cm. #CncrtemHasa ytuanTa)

MpuMevaHue - [lonyckaeTcs NpUMeHeHne Apyrux CpefCcTB U3MEepeHns U NcnbiTaTeslbHoOro
obopypoBaHus,

obecrneymnBaoLLNX HeOOXOANMbIE OCHOBHbIE MapaMeTpPbl U XapaKTePUCTUKKN (MOrpeLlHOCTb KOTOPbIX HE

npesbiwaeT 1/3 npefena gonyckaemoro abCcontoTHOro 3Ha4e€HNA OCHOBHOW MOrPeLIHOCTY NOBEPSAEMOro
npubopa)

8.2 YcnoBus KanMOPOBKM U NOATroTOBKA K HEW

8.2.1 YcnoBusa KanmbpoBKMu

Mpu npoBeageHnn KanmbpoBku Heobxoammo cobnoagaTh cnegyoLine yCaoBUs:

TemnepaTypa oKpy>katoLlero Bo3gyxa 20 =5 °C
OTHOCUTEeNbHas BNaXXHOCTb BO34yXa 30...80 %
ATmMoOCepHoe faBsieHue 84,0...106,7 kla
Hanps>keHune nuTaHmnsa nepeMeHHoro Toka, B (cybmonynb b 220V)* ~220 11 B,50 1Ty,
Hanps>keHne nuTaHMsa NOCTOSAHHOIO Toka, B (cybmoaynb BN 24V)* =24 +1,2 B

* Tonbko onsa MK-40

8.2.2 MNoparortoBKa K Kanubposke

MoaroToBuThb K paboTe Kannbpyembii Npubop 1 BblAepKaTb €ro Npu TemnepaType KaambpoBku
He MeHee OBYX 4YacCoB. 3anyCTUTb CUCTEMHYIO YTUINTY U NEPENTU Ha BKNaaKy "Cybmonynn'.
MoproToBuTb K paboTe 3TanoHHOe obopyaoBaHUE, UCNOJIb3yEMOE B KaJMbpoBKe, B COOTBETCTBUN
C ero akKcnjayaTauMoHHON JOKYyMeHTauunen.
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8.3 MpoBepeHue KanubpPOBKHMU

8.3.1 OnpepneneHuve OCHOBHOW NpPUBEOEHHOM NOrpeLIHOCTU NPU USMepeHuu
BXOAHbIX NapaMeTpoB nNnpu paboTe c nepBUYHbIMK NpeobpasoBaTensaMmu,
¢hopMUupylOLLLUMU BLIXOAHOW CUTHAN B BUAE CUrHaJsia NOCTOSAHHOrO TOKa.

a) K Bxogy cybmoaynsi BMECTO NepBUYHOro npeobpasoBaTesis NOAKAIOYNTE KanmbpaTop Toka
n321.

6) B nporpamme «CuctemHas ytunnta MNK-40» BbibpaTb COOTBETCTBYOLWUIA Kannbpyemsblin
cybMonynb 1 TUN BXOO0B YCTAHOBUTb B MoJsioxKeHue «l, MA».

B) MocnenoBaTesibHO YCTaHABAMBAsS Ha BbiXxoAe KanmbpaTopa ToKa TOKM, COOTBETCTBYOLLNE
3HAaYEeHUSM BXOOHOIO CMIHasa B KOHTPOJIbHbIX TOYKaX, NpuBeLeHHble B Tabnnue Huxe,
3a(hUKCMPOBATb YCTAHOBUBLUNECS 3HAYEHUS AN KaXXK A0 U3 3TUX TOYEK.

IOunana3oH | KOHTpOJibHbIEe TOYKU U3SMepsseMoro auanasoHa, %

BXOZHOIO 0 5 25 50 75 95 100
curHana

0...5 MA 0,00 0,250 1,250 2,500 3,750 4,750 5,000
0...20 MA 0,00 1,00 5,00 10,00 15,00 19,00 20,00
4...20 MA 4,00 4,80 8,00 12,00 16,00 19,20 20,00

r) PaccumTaTb ONA KaXKIA0N KOHTPOJIbHOW TOYKN OCHOBHYIO NPUBEAEHHYIO MOrpeLiHoCTb Npu
N3MepEeHNN BXOOHbIX MapaMeTpPoB Mo opMyie:

$\gamma = \frac{(\Pi_{\text{uam}} - \Pi_{\text{Hcx}}) \times 100\%}{\Pi_{\text{Hopm}}}$ (1)
roe:

M5 ~ V3MepeHHoe NpMbopoM 3HaYeHVe napamMeTpa B 33JaHHOM KOHTPOJIbHO TOYKE;

Mycx - 3Ha4eHVe napameTpa B KOHTPOJIbHON TO4YKe, cooTBeTCcTBYyOWee HCX (HOMUHanbHOW
CTaTUYEeCKOW XapaKTepUCTUKe) NnepBuYHoro npeobpasoBaTens;

I'IHOIWI - HOpMUpYloLLEee 3Ha4YeHne, paBHOE Pa3HOCTUN MeXOy BEPXHEN N HUXKHEN FpaHuLLEN

OnanasoHa n3MepeHmns BxogHoro curHana (100 % v 0 %).

PaccynTaHHasa 4719 Kax 4o TOYKM OCHOBHas rpuBedeHHaA rnorpeLHoOCTb He 4OJI>XKHa rNpeBbILLaTh
3asBJ/IeHHOWV AJ18 AaHHOIo Cy6MO,ﬂyJ'IFI.

8.3.2 OnpepesneHne OCHOBHOW NpUMBeAEHHOMN NOrpeLHOCTU NPU U3SMEpPeHUum
BXOAHbIX NapaMeTpoB Npu paboTe ¢ nepBMYHbIMU NpeobpasoBaTenamm,
c¢hopMUpYyIOLLLUMU BLIXOOAHOW CUFHAN B BUAE HaNps>XeHUsa NOCTOAHHOIro ToKa.

a) K Bxoay cybmoaynst BMecTo nepBuYHOro npeobpasoBaTesnis NoAKIOYNTEL Npubop B1-12,
NOArOTOBJ/IEHHLIN K paboTe B peXXumMe NCTOYHMKA KannmbpoBaHHbIX HAMpPsSXKeHWUA.

6) B nporpamme «CuctemHas ytunnta MNK-40» BbibpaTb COOTBETCTBYOLLUIA KannbpyeMsblin
cybmMoayb 1 TUM BXOAOB YCTAaHOBUTb B MoJsioXxeHne «U, B».
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B) MocnenoBaTeNlbHO YyCTaHaBAMBas Ha Bbixoae KanmbpaTopa B1l-12 HanpsixeHus,
COOTBETCTBYHOLLINE 3HAYEHMSIM BXOLHOIO CUFHaMIa B KOHTPOJIbHbIX TOYKaX, MPUBELEHHbIE B
Tabnnue HUXXe, 3a(PMKCMPOBaTb YCTAHOBMBLUMECS 3HAYEHUS OJ19 Ka)KA0MN U3 3TUX TOYEK.

IOuvana3oH | KOHTpoO/sibHbIE TOYKU USMEepPAEeMOoro auanasoHa, %

BXOAHOIO 0 5 25 50 75 95 100
CUrHana
0..10B 0,00 0,50 2,50 5,00 7,50 9,50 10,00

r) PaccumTaTb 015 Ka>X40W KOHTPOJIbHOM TOYKM OCHOBHYIO MPUBEAEHHYO MOrPELIHOCTb Npun
N3MEPEHNN BXOAHbIX MapaMeTpoB no opmyne (1).

PaccuntaHHasa 4715 KaXXA0oW TOYKN OCHOBHas rnpunBegeHHasd rnorpelHoCTb He 4O0JI>XKHa rpeBbilaTb
3asaBJIEHHOW 415 4aHHOro Cy6MO,ﬂyflﬂ.

8.3.3 OnpepneneHve OCHOBHOW NpUBenEeHHOM NOrpeLIHOCTU Npu PoOpMUPOBaHUMU
BbIXOAHOIO CMrHasia B BUe CUrHasia noCTosiHHOro Toka.

a) K Bbixoaoy cybmoayns BMecTo BTOpUYHOro npeobpasoBatens noakao4nTb npnbop B7-53/1,
noAroTOBJIEHHbLIN K paboTe B pexxnme n3MepeHuns Toka.

6) B nporpamme «CuctemHas ytunuTta NK-40» BoibpaTb COOTBETCTBYOLLNIA Kannbpyembin
cybmMoaynb 1 TN BbIXOAOB YCTAaHOBUTL B NoJsIoXKeHue «l, MA»,

B) NMocnepoBaTenbHO 3aaBas B Nporpamme «CuctemHas ytunuta MNK-40» Ha Beixoge cybmoaynsa
3Ha4YeHNA TOKOB B KOHTPOJIbHbIX TOYKaXx, NpmBeaeHHble B Tabnanue HMXXe, 3ahnkcnpoBaTb
yCTaHOBMBLUMECHA 3HA4YeHMA NoKa3aHun npubopa B7-53/1 onsa Ka>kaom U3 aTUx TOYEK.

Ouana3oH KOHTpOJibHbIE@ TOYKN U3MEpPAEeMOoro auanasoHa, %

BbIXO/HOIO 0 5 25 50 75 95 100
curHana

0...5MA - 0,250 1,250 2,500 3,750 4,750 5,000
0...20 MA - 1,00 5,00 10,00 15,00 19,00 20,00
4...20 MA 4,00 4,80 8,00 12,00 16,00 19,20 20,00

r) PaccymTaTb ON19 Ka)X 40N KOHTpOJ'IbHOIZ TOYKN OCHOBHYIO NpuUBeAEHHYIO NOrpeLllHOCTb Npn
YCTAQHOBJIEHNN BbIXO4HbLIX NapaMeTpoB no opmMye:

$\gamma = \frac{(\Pi_{\text{ycT}} - \Pi_{\text{Hcx}}) \times 100\%}{\Pi_{\text{Hopm}}}$ (2)
roe

I'IyCT - n3mepeHHoe npubopom B7-53/1 3HayeHne B 3a4aHHON KOHTPOJIbHON TOYKE;

Mycx - 3HaYeHve napameTpa B KOHTPOJIbHOM TO4YKe, cooTBeTCTBYIOWEee HCX (HOMUHabHON

CTAaTNYECKOWN XapaKTEPUCTUKE) BbIXOOHOMO CUrHana;

nHOpM - HOpMUpYyloLLee 3Ha4YeHne, paBHOE Pa3HOCTUN MeXay BEPXHEN N HUXXHEWN rpaHuLEen

Onana3oHa BbixogHoro curHana (100 % n 0 %).

PaccunTaHHas o715 KaXx4ovi TOYKM OCHOBHas NMPMBEAEHHAas MOrPeLLUHOCTb HE NOJIXKHAa MPeBbIllaThb
3asIBJIGHHOV B HacTosLeM P2 gna gaHHoro cybmonyns.
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8.3.4 OnpepeneHuve OCHOBHOW NpUBeNEeHHOM NOrpeLIHOCTU Npu PoOpMUPOBaHUMU
BbIXOAHOIrO CUrHaN B BUAe Hanpsi>kKeHUs NOCTOAHHOro TokKa.

a) K Bbixoaoy cybmoayns BMecTo BTOpUYHOro npeobpasoBatens nogkato4nTbs npubop B7-53/1,
MoAroTOBJIEHHLIA K paboTe B pexxnMe namMepeHns HanpskeHus.

6) B nporpamme «CuctemHas ytunuTta NK-40» BbibpaTb COOTBETCTBYOLWLNIA Kannbpyembin
cybMoaynb 1 TN BbIXOA0B YCTAHOBUTL B MonoxxeHue «U, B».

B) NMocnepoBaTenbHO 3aaBas B nporpamme «CuctemHas ytunuta NK-40» Ha Beixoae cybmoaynsa
3HAYEHUNA HAMpPSXKEHUI B KOHTPOJIbHbBIX TOYKaX, MpuBeAeHHble B Tabnmue HMXXe, 3apuKCUpoBaTh
yCTaHOBMBLUMECHA 3HAYEeHMA NoKa3aHun npubopa B7-53/1 onda Ka>kaom U3 aTUx TOYeEK.

Ovana3soH KOHTpOJsIbHbIE TOYKU U3MEepsAeMOoro auana3soHa, %

BbIXOHOIO 5 25 50 75 95 100
curHana

0...10 B 0,50 2,50 5,00 7,50 9,50 10,00

r) PaccuynTaTb no popmyne (2) 4N KaXX4on KOHTPOJIbHON TOYKN OCHOBHYIO MPUBELEHHYIO
MOrpeWwHoCTb NMPU YCTaHOBAEHMW BbIXOAHbIX MapaMeTpoB.

PaccuntaHHasa 415 KaXX40W TOYKN OCHOBHas rnpuBegeHHasd rnorpeuHoCTb He 4OJI>XKHa rpeBbilaTb
3asaBJIEHHOW 415 4aHHOro Cy6MO,ﬂylel.

8.3.5 OnpepneneHve OCHOBHOW NpPUBENEHHOM NOrpPeLIHOCTU NPU USMEepeHuuU
BXOAHbIX NapaMeTpoB npu pabote cybmoaynsa c TepmonpeobpasoBaTtensimm
CONpPOTUBJIEHUA

a) K Bxogy cybmoayns BMecTo nepBM4YHOro npeobpasoBaTtensa NogKJAOYNTb Mara3mH
conpoTmesieHun P4831 no TpexnpoBoaHON cxeme. [1py 3TOM CONPOTUBIIEHNSA COeANHUTESIbHbIX
MPOBOAOB A0JIXKHbI ObITb PaBHbI N He NpeBbIWaTbh 15 OM.

6) B nporpamme «CuctemHas ytunnta MNK-40» BbibpaTb COOTBETCTBYOLLUIA KannbpyeMsblin
cybMmoayb 1 TUN XapakTepucTukn TepmonpeobpasoBaTenss CONpoTUBAEHUA Kanmbpyemoro
BXOoA4a.

B) MocnenoBaTeNnbHO yCTaHaBANBAsA MepPbl CONMPOTUBJIEHUS, COOTBETCTBYIOLLME KOHTPOJIbHbIM
TOYKaM N3MepPSeMoro AmnanasoHa, NpuBeaeHHble B Tabnnue HuXe, 3adUKCMpPoBaTh
YCTAHOBUMBLUNECS 3HAYEHMS N3MepeHHbIX cybmoaynem TeMnepaTyp A8 KaXKAoW U3 3TUX TOYeK.

YcnoBHoe 0603HayeHMe | KOHTpOJibHblIe TOYKU U3MepsAeMoro auanasoHa, %

TepMmonpeobpa3oBaTens 0 5 25 50 75 95 100
TCM50 10,264 | 14,598 31,577 |52,14 72,47 88,734 |92,8
a=0,00428 °C’! (-180) (-161) (-85) (10) (105) (181) (200)
TCM100 20,53 29,2 63,15 104,28 | 144,94 | 177,47 |185,6
a=0,00428 °C’! (-180) (-161) (-85) (10) (105) (181) (200)
TCN50 8,622 19,921 | 62,289 |146,14 |156,51 |189,69 |197,58
a=0,00391 °C! (-200) (-147,5) | (62,5) (525) (587,5) | (797,5) |(850)
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TCMN100 17,24 39,843 124,58 292,27 313,02 379,38 395,16
a=0,00391 °C’? (-200) (-147,5) | (62,5) (525) (587,5) | (797,5) (850)
Pt100 18,52 40,764 124,2 289,27 309,68 374,96 390,48
«=0,00385 °C’1 (-200) (-147,5) | (62,5) (525) (587,5) | (797,5) (850)
Pt1000 185,2 407,64 1242,0 2892,7 3096,8 3749,6 3904,8
a=0,00385 °C’! (-200) (-147,5) | (62,5) (525) (587,5) (797,5) (850)

MpuMe4yaHue - 3HayeHUs TemnepaTypbl Mo HCX yka3aHbl B ckobkax B °C

r) PaccunTaTb OJ15 KaXKA0W KOHTPOJIbHOW TOYKM OCHOBHYO NPUBEAEHHYIO NMOrPELIHOCTb NpW
N3MepeHnn TemMnepaTypbl:

$\gamma = \frac{(T_{\text{ycT}} - T_{\text{Hcx}}) \times 100\%} {T_{\text{Hopm}}}$ (3)

roe T, - U3MepeHHoe cybMoayeM 3Ha4eHne TeMnepaTypbl B 3aJaHHON KOHTPOJIbHON TOYKeE;

THCX - 3HaYeHue TeMrnepaTypbl B 3aaHHON KOHTPOJIbHON TO4YKe, cooTBeTCTBYloOWee HCX

(HOMMHaNbHOM CTaTU4YECKOW XapaKTepucTuke) TepmonpeobpasoBaTens;
THOpM - HOpMUpYOLLEee 3HaYeHNe, paBHOE Pa3HOCTN MEXAY BEPXHEN N HUXKHEN rpaHuLEen
Onana3oHa n3MepeHnsa TemnepaTtypbl (100 % n 0 %).

PaccyntaHHas A1 KaXXK4ovi TOYKU OCHOBHas rpuBeAeHHas rnorpeLHoCTb He JO/DKHa MpeBbILIaTh
3asB/I€HHOV B HacTosLemM P3 gnas gaHHoro cybmoayis.

8.3.6 OnpepeneHune OCHOBHOM NpPUBeAEHHOMU NOrpeLHOCTU NPU U3MEepPEeHUM
BXOAHbIX NapaMeTpPoOB npu paboTte cybmoanyns c TepMmonapamm.

a) K Bxogy cybMoaynsa BMecTo nepBMYHOro npeobpasoBaTens NOAKAOYUTL KannbpaTtop
Hanps>xeHus. MNoaknyeHne K cybMoay o Npon3BOANTL MO CXeMe NMOoAKIIYeHNa TepmMonap,
NCnosib3ysa TepMoanekTpoaHble nposona, HCX koTopbix cooTBeTcTBYeT HCX npeobpasoBaHus
TepMonapesbl.

6) B nporpamme «CuctemHas ytunnta MNK-40» BbiIbpaTb COOTBETCTBYIOLWMIA Kannbpyemblii
cybmoaynb n Tun HCX npeobpa3oBaHns COOTBETCTBYOLLEro Kanmbpyemoro Bxoaa.

B) MocnenoBaTesibHO YCTaHaBAMBAsS Ha BbixoAe KanmbpaTopa HanpsXKeHUs, COOTBETCTBYOLME
3HA4YeHMSAM BXOAHOI0 CUrHasla B KOHTPOJIbHbIX TOYKaX, NpUBeLeHHbIe B Tabaule Huxe (N5
3alaHHOW OAHHOMY BXOAy TuMa TepMonaphbl), 3aUKCMPOBaTh YCTAHOBMBLLNECS 3HAYEHUS
N3MepeHHbIX cybMoaynem TemMnepaTyp A8 KaK 40N 13 3TUX TOYEK.

YcnoBHoe 0603HavYeHue KOHTpOJibHbIE TOYKU U3MEepPAEMOro auana3soHa, %

TepMmonpeobpa3oBaTens 0 5 25 50 75 95 100

TXK (L) -9,488 -7,831 3,306 22,843 44,709 62,197 66,466
(-200) (-150) (50) (300) (550) (750) (800)

TXK (J) -7,890 -5,801 8,010 27,393 48,715 65,525 69,553
(-200) (-130) (150) (500) (850) (1130) (1200)
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THH (N) -4,277 -3,521 4,145 17,900 32,956 44,662 47,513
(-240) (-163) (145) (530) (915) (1223) (1300)
TXA (K) -6,344 -5,130 6,640 23,416 40,003 52,043 54,819
(-240) (-159,5) (162,5) (565) (967,5) (1289,5) |(1370)
TN (S) -0,236 0,238 3,283 7,948 13,250 17,594 18,609
(-50) (40,5) (402,5) (855) (1307,5) |(1669,5) |(1760)
T (R) -0,226 0,236 3,434 8,634 14,734 19,807 21,003
(-50) (40,5) (402,5) (855) (1307,5) |(1669,5) |(1760)
TP (B) 0,178 0,372 1,792 4,834 8,956 12,666 13,591
(200) (280) (600) (1000) (1400) (1720) (1800)
TBP (A-1) 0,000 1,706 10,028 19,876 28,883 32,654 33,640
(0) (125) (625) (1250) (1875) (2375) (2500)
TBP (A-2) 0,000 1,191 7,139 14,696 21,478 26,180 27,232
(0) (90) (450) (900) (1350) (1710) (1800)
TBP (A-3) 0,000 1,176 6,985 14,411 21,100 25,782 26,773
(0) (90) (450) (900) (1350) (1710) (1800)
TMK (T) -6,105 -5,724 -2,788 3,358 11,458 18,908 20,872
(-240) (-208) (-80) (80) (240) (368) (400)

MNprMevaHue - 3HavyeHnsa TemnepaTypbl N0 HCX ykasaHbl B ckobkax B °C

r) PaccymnTtaTtb no popmysne (3) OCHOBHYIO NPUBEAEHHYO NOFPELIHOCTb NPY N3MEPEHUN BXOAHbIX

napamMeTpoB A/ Ka>KAoW KOHTPOJIbHON TOYKMN.

PaccynTaHHas 4/ Ka>XA0u TOYKN OCHOBHas rnpuBegeHHasd rnorpeHoCTb He 4OJIXKHa rpeBbilaTb
3asBJIEHHOW 415 4aHHOro Cy6MO,ﬂyfIFI.

8.4 OdopmneHue pe3ynbTaTOB KaJIMOpPOBKHMU

Pe3synbTaThbl KannbpoBkM 0POPMIAIOT MPOTOKOJIOM MO hopMe, YCTaHOBJIEHHON METPOJIOrNYEeCKOM
cny>xbon, nposojsLLen kanmbposKy.

Mpu oTpuLaTeNbHbIX pe3ysibTaTax Kaanbposky NprMboOpP K 3KCMyaTaunm He AOMNYyCKaloT,

cybmonynmn nmbo npubop, He Npolleawne KannbposBKy, HanpPaBASIOTCA NPeanpUATUIO-

N3roTOBMTEJIO O rpadyMpoBKN nbo peMoHTa.

9 TexHuuyeckoe obcny>xuBaHue

Mpw BbIMNOSIHEHUN PabOT MO TEXHMYECKOMY 0BCyXXMBaHNIO KOHTpOIJ1Iepa Heobxoanmo
cobnopgaTtb Mepbl 6esonacHoCTH.
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TexXHVNYEeCKNIN 0CMOTP KOHTpPOJIIepa NPOBOANTCSA 06CNYy>XXMBAIOLLVM NMEPCOHAJNIOM He pexke 0JIHOro
pa3a B 6 MecsaueB 1 BKOYaeT B cebs BbIMOJIHEHME CleayoL X onepaLnii:

* OYNCTKY KOprMyca 1 KJIEMMHbIX KOJIOAOK Npubopa OT Mbln, rPsa3v U MOCTOPOHHUX
npeameToB;

* MPOBEPKY KayecTBa KpenseHns KoHTpossiepa Ha DIN-pelike;

* NMPOBEPKY KayecTBa MNOAK/OYEHNS BHELIHWX CBSA3EN.

O6Hapy>XeHHbIe MNPy 0CMOTPe HeAOCTaTKN c/ieayeT HEMeAJIEHHO YCTPaHUTb.

9.1 3aMeHa nuTMeBOM GaTapeu 4YacoB peasibHOro BpeMeHu
D,J'IFI 3aMeHbl INTNeBONn 6aTape|/| HeOGXOD,I/IMO BbIMNOJIHNTbL Cieayroume onepaunn:

* NOAroTOBMTb HOBYIO NnTUeByto baTapeto CR1220;

* BbIKJIOYNTb N 4EMOHTUPOBATb KOHTPOJJIED;

* MOMECTUTb KOHTPOJIIEP Ha CTOJI;

* OTKPYTUTb WeCTb 6OKOBbLIX BUHTOB KPEnJeHns NNLEBON KPbILWWKN KOHTposi1epa (No Tpu
BVMHTa C Ka>K[0W CTOPOHHI);

* aKKYpPaTHO CABUHYTb JIMLUEBYI KPbILLKY, HE AOMYCKas YPE3MEPHOro HaTSXKEHMNS WeNndoB;

* YaCOBOW OTBEPTKOW MU3BJIeYb CTapyto bBaTapeto N yCTaHOBUTb HOBYIO¥;

cobpaTb Nnpnbop B obpaTHOM NocaenoBaTesIbHOCTH;

* yCTaHOBUTb Npubop Ha MecTo.

10 MpaBusia TPAHCNOPTUPOBAHUA U XPaHEHMUS

KoHTpoI1ep OOJKEH TPAHCMNOPTUPOBATLCA B yNnakoBke npu TemnepaTtype oT -30 °C go +80 °Cn
OTHOCUTEsIbHON BIa>XHOCTWN Bo3ayxa He bonee 95 % (npwm 35 °C).

TpaHCcnopTUpoOBaHME AOMYyCKAeTCsi BCEMU BUAAMM 3aKPbITOr0 TpaHCcnopTa.

TpchnomepOBaHme Ha CaMoJieTaxX OO0JIXKHO NMPOon3BOANTBLCA B OTalJIBaeMbIX repMeTnYHbIX
oTCeKaxX.

Ycnoeus xpaHeHns npubopa B TPaHCMNOPTHOM Tape Ha CKNage notTpebutens LO/KHbI
cooTBeTcTBOBaThL ycnosuaM 1 no NOCT 15150-69.

Bo3ayx B MOMELLEHUN XPAaHEHUS He L0JXKEeH COAep)XaTb arpecCMBHbIX MapoB 1 ra3os.

11 lFapaHTMHWHbIE oD0sA3aTenbCTBaA

FapaHTUAHLIA CPOK SKCMJyaTauum - 12 MecsLeB Co AHA NPOAaXKN.

B cnyyae BbIX0[a KOHTPOJIIEpPa N3 CTPOS B TeYeHMe rapaHTUNHOIO CPpoKa Npu yCaoBumn
cobnogeHns noTpebutenem npaBus TPAHCMOPTUPOBAHUSA, XPAaHEHMS, MOHTa)a U 3KCrayaTauum
npeonpuaTUe-n3roToBnTe b 0653yeTCsl OCYLLLECTBUTL ero 6ecniaTHbI PEMOHT.

ONns oTnpaBku B peMOHT HE0b6X0A4MMO BJIOXKUTb B Tapy C KOHTPOJIJIEPOM MacrnopT, akT OTKa3a U
OTNPaBUTb MO aapecy:

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

KonTponnepsl ArABA
MpoMbileHHble KoHTposnepbl | ATABA TK-30 « ATABA TK-40 « ATABA MK-50 « ATABA MK-60 « ATABA
MNK-70
MporpamMmmMmnpyemblie ATABA TJ1K-30 « ATABA MJIK-40 « ATABA TTJ1K-50 « ATABA TIJTK-60 »
Nornyeckmne KoHTpoiepbl ArABA TIJIK-70
MporpammMmupyemele pene ATrABA MTIP-60
MaHenn onepaTtopa ATABA M0O-40 « ATABA 10-50
CneypmanusnpoBaHHble ATrABA MIMK-30 « ATABA YMNA-30
Ons KOTJI0B, KCYM 6416 « ATABA 6432 « ATABA 6432.10 « ATABA 6432.20 = ATABA
aBTOMaTMU3aLUK | NeYen, 6432.30
CYLUWJIOK
neaspaTopos | ATABA Al
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