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Arc®.421445.005 P>
Pepakuus: 2.9
ODaTa: 28-10-2026

1 Ha3Ha4vYeHue

MporpamMmMunpyemsbin norndecknin koHtTponnep ArABA MNJK-40 (ganee "Mpubop", "KoHTponnep")
npefHasHayeH O Co34aHnsA CUCTEM aBTOMaTU3NPOBAHHOMO YMPaB/IEHUSA TEXHOJIOM MHECKUM
obopyAoBaHMEM B pa3/iMyHbIX 06/1aCTAX NPOMBILLIEHHOCTUW, XUJINLWHO-KOMMYHaIbHOrO 1
CesIbCKOro X034McTBa.

1.1 WUcnosnb3yeMble TEPMUHbI U COKpaLLeHuUs

* 1K - mepcoHasibHbIN KOMNbLIOTEP.

* MJIK - NnporpaMMmnpyemMsbIin 1OrM4eCcKUn KOHTponep.
* CY - cucTeMHas yTuamTa.

* OC - onepaumoHHas cuctema.

* 10 - nporpamMmMHoe obecnevyeHue.

* O3Y - onepaTuBHOE 3aMNnoMuHatloLLlee yCTPONCTBO.

* ®C - bansioBas cucrtema.

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

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

R -Tun cpenbl NCNoJIHEHNA:

* A - AgavaPLC;
* S - CODESYS;

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

* Al - cybMoAaysib aHasnoroBbiX BXO40B;

* AlO - cybMoay b aHasoroBbiX BXO40B / BbIXOA0B;

* TMP - cybMoaynb U3aMepeHunsa TemnepaTypbl;

* TMP4 - cybMoayb N3MepeHNa TeMrnepaTypbl;

* TMP4L - cybmMoayb nsmepeHns TemnepaTypsbl;

* DI - cybmMoaynb AUCKPETHbIX BXO0B;

* DI6 - cybmMoay/ib ANCKPETHbIX BXO40B;

* DO - cybmMoaynb ANCKPETHbIX BbIXOOO0B TUMa «OTKPbITbIA KOJIIEKTOP»;
* SIM - cybMOAy b ANCKPETHbLIX BbIXOAOB TUMA «CUMUCTOP»;
* SIM3 - cybMoay/ib OUCKPETHbIX BbIXOA0B TUMa «CUMUCTOP»;
* R - cybMoayb ANCKPETHbIX BbIXOA0B TUMNa «pene»;

* R4 - cybMoaynb ONCKPETHLIX BbIXOA0B TUMA «pPesie;
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* 485 - cybmoaynb nHTepgencos RS-485;

* CAN - cybmoaynb nHtepdencos CAN;

* GPRS - cybmogynb nHtepgencos GPRS;

* DO6 - cybMoay b ANCKPETHbIX BbIXOA0B TUMA «OTKPbIThIA KONEKTOP» (LUeCTUKaHAbHbIN)
C BO3MOX>XHOCTbIO yrpaB/eHNs WaroBbiM ABUraTeneM;

* DO6L - cybMoaysib ANCKPETHbLIX BbIXOOO0B TUMA «OTKPbITbIA KOJIEKTOP»
(LwecTnkaHanbHbIN);

* ENI - cybMoaynb aHKOAEpPA;

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

* 220V - cybmopnynb 651oka nutaHua 220 B;

* 24V - cybmoaynb 6510ka nuTaHna 24 B.

MpuMep NOSIHOIO YC/IOBHOr0 0603HAaYeHNa KOHTpoJ1epa:

ArABA MJIK-40.07.A (Al-Al-220V-232/ETH-DO-X) - KOHTpOJJ1IEp C 3KpaHOM pa3mepom "7", co
cpenon ucnosnHeHmsa AgavaPLC, c ycTaHoBAeHHbIMK cybmoaynamu: B cnote A - Al, B- Al, C -
220V, D - 232/ETH, E - DO. B cnote F cybmMmoaynb oTCyTCTBYET.

2 OcHaweHue KOHTpoJsnepa

2.1 CpepctBa MHAOMKAUMUM

Hanun4ymne rpacdumnyeckoro usetHoro TFT-mHOMKaTopa € pa3siMdHbIMU pa3MepamMn guaroHaam v
pa3HbIM pa3peLleHneM No3BoSISET pa3paboTymMKy NpoekTa MCMNob30BaTh BU3Yyan3aumio
cocTosaHum obbekTa, Nnpubopa n T. N. B3anmogencTeme c onepaTopom NPoOnU3BOAUTCH Yepes
CEeHCOpHY0 naHenb. Ha nnueson naHenn npubopa NpMCyTCTBYIOT ABYLIBETHbIE CBETOAMNOAbI
«PaboTa», «ABapus» n «lMNporpamma», ynpaBseHne KOTOPbIMU OOCTYMHO U3 NPOrpamMMbl NpoeKTa.

2.2 WUHTepdencsbl BBOAa-BbIBOAA U HAKONUTENU

B npubop moxeT 6bITh ycTaHoBNeHa MicroSD-kapTa o6beMoM A0 2 TH, KOTOpas NCMNOb3yeTCA B
KavyecTBe HaKoMnmuTess, 4TO N03BONSET COXpPaHATb 60/bLoN 06beM MHpOPMaLNM Ha CMEHHOM
HocuTene. Hann4dmne nopta USB-OTG no3sonseT nogkatodaTb K npubopy USB-flash-Hakonutenu un
apyrue USB-yCTpOMNCTBa, a TakXXe NoAkto4aTh Npnbop K KOMNbIOTEpY ANS OTAaAKU NPOrpaMm,
[0CTyMna K BHYTPEHHEMY HaKOMUTEeso U1 KOMMYHUKaLMOHHbBIM cepBrncaM. Hann4yne ceTeBbix
MHTepdencos NO3BoAAET NPONU3BOANTL OBMEH NHMOPMaLIMEN MO JIOKAJIbHOW CETU NN Yepes
NHTepHeT. Ko NpoeKkTa MOXXeT COXPaHATbCA Kak Ha BHYTpeHHen eMMC-namMaTun, Tak 1 Ha
MicroSD-kapTe, 4TO No3BosISeT co3naBaTb 6onblune NpoekTbl. Hannymne gparieepoB B OC Linux
MO3BOJISIET MCMOJIb30BaTb B MPOEKTE pa3nunyHblie pecypcbl OC, B TOM YMcae NoOAK4YaTb K
npubopy pa3HOro Buaa yCTpPoONCTBa, Takme Kak npuHTepsbl, Mogemsbl, Wi-Fi ceTeBble agantepbl u

Ap.

2.3 Cybmopynu BBOAa-BbLIBOAA U pacCLUUpPEHUs

YcTaHOBKa B KOHTpoanep cybmonynein (cm. pasgen #Cybmoaynv paclumpeHnsi) BBoAa-BbiIBoAa U
NHTepdEencoB pas3INYHOro BMaa rno3eoaseT rmbko KOHGUrypnupoBaTb KOHTPOIEp ANS
BbIMOJIHEHUS KOHKPETHbIX 3a4au.
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BCTpOEHHbI Nbe3031eKTPUYECKIUIA 3yMMEP MOXXET OblTb NCMOJIb30BaH B KAYeCTBE 3BYKOBO

CrHaIn3auunmn.

MpumeHeHne OC peanbHoOro BpemMeHu Linux RT B npubope no3soaseT UCnonb30BaTbh B NpOeKTax
€ee pecypchbl, TaKMe Kak XpaHeHne N HakornJeHne faHHbIX B hanniax, Ux NnepeHoc Ha BHELLIHWN
cbeMHbI USB-flash-guck nnbo nepepayy no cetu Ethernet, ceTeBble cepBuUChl U T. 4.

MHoro3zagayHocTb OC No3BOJISIET CO30aBaTb NMPOEKThI, paboTatloLlime napanienbHo C
Ha3HavYeHMeM passINYHbIX NPUopnTeToB. PYHKLMA peasibHOro BpeMmeHn OC no3BosageT ynpasisaTbh
o6bekToM 60s1ee TOYHO U HaZeXXHo.

2.5 dnekrtponutaHue

MutaHne npmnbopa NPon3BOANTCS OT NOCTOAHHOIO ToKa 24 B.

2.6 TexHuYeCKMe XapaKTepUCTUKHU

O6wiue cBepeHus

KOHCprKTVIBHOE‘ ncnojsiHeHme

Kopnyc ofis KpenjeHus Ha LuT.

FabapuTHbIE pa3Mepbl, MM:
AT ABA MJ1K-40.04
AT ABA TJ1K-40.07

AlABA MJ1K-40.10

135 x 119 x 88

195 x 154 x 99

265 x 197 x 101

CTeneHb 3aUunThl Kopnyca

IP54 - nnueBas naHenb / IP20 - 3aaHAS NnaHenb

Hanps>xeHne nuTaHus:
AT ABA NJ1K-40.04
AT ABA NJ1K-40.07

ArABA MJ1K-40.10

90-265 B nepeMeHHOro uam NnoCTOSAHHOro ToKa.
YacToTa nepeMeHHOro Toka oo 63 Iy,

HomMnHanbHoe 3HavyeHune: ~220 B, 50Iu.

24B £10 % NOCTOSAHHOIr O TOKa

6onee

MoTpebnseman MOWHOCTb, HE

18 BT gnsa npubopa c c/m GPRS

13 BT o5 ocTanbHbIX Npnbopos

AnnapaTHble pecypchl

Bepcua 1

Bepcunsa 2

MWKpPOKOHTpOSIEP

32-pa3psagHbin, Cortex-A8 1 'y,

3D-yckopuTtenb, L2-kaw 256 K6

32-pa3psagHoein, 4 agpa Cortex-A7
1,21,

L2-k3w 512 K6

O6bem 1 TN onepaTMBHOMN 512 M6 DDR3 1024 M6 DDR3
namsaTun

O6bem eMMC-namMaTn 4T6 8re6

O6bem SD-kapThl no2T6
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Yackl peaslbHOro BpeMeH! EcTb
CTopoxxeBon Tanmep EcTtb
MNopnoep>xka peanbHOro spemeHn | Ectb

NHTepdencel 3arpy3ku nporpaMmm

Ethernet, USB (RNDIS)

YenoBeKo-MalUVHHbIA MHTepgenc

Pa3pe|.|.|eH|/|e ancnnesd, nMKcen:

AT ABA MNJ1K-40.04 480 x 272
AT ABA MNJ1K-40.07 800 x 480
ATABA MNJ1K-40.10 1024 x 600
Kosnn4yecTso LBETOB 16,7 M

Twn gncnnes:

AT ABA MNJ1K-40.04 43" TFT
AT ABA MNJ1K-40.07 7.0" TFT
ATABA MNJ1K-40.10 10.1" TFT

OpraHbl ynpasrsieHns

Pe3sucTtmnBHasa ceHcopHasa naHenb

NHankauynsa

,D,ByLl,BeTHbIe nporpamMmmMmmpyemMble cBeTOoAMNOOHbIE

nHankaTopbl «PaboTa», «ABapusa», «[porpamMmma»

3ByKOBaﬂ CrHannsayuns

BCTPOEHHbLIN Nbe303JIeKTPUYECKNIA 3yMMep

NHTepdencol
USB 2.0 1.5, 12, 480 M6/c, OTG - 1 wrT.
MicroSD SD, SDHC, SDXC - 1 wrT.
Habupaemble cybmoaynu BBoja- 0o 5 wr.
BbIBOA,A
MporpamMMHbie pecypchbl
Bepcusa 1 Bepcus 2

OnepaumnoHHasa cuctema

PeanbHoro BpemeHun Linux RT
4.4.12 5.19.16

PeanbHoro BpemeHun Linux RT

CucTtemMa NCNonHeHuns

CODESYS 3.5.10

Target-Bmnsyanmzauns CODESYS

EcTb

Web-Bunsyanmsaumns CODESYS

EcTb B ucnonHenun W (MJiK-40.04.W, NnJik-40.07.w, MnJjK-40.10.w)

CODESYS

A3bIkK nporpammMmupoBaHus IEC ST
61131-3
LD
FBD
SFC
Moppep>xka MHOro3aga4vyHoCcTn EcTb
CODESYS
Moonep>xka peanbHOro BpemMeHn | ECTb
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CpenHee BpeMs BbINOJIHEHUSA 13
OZLHOrO LMKJ1a NporpaMmsl
CODESYS, Mkc

NHTepdenckl 3arpy3kn nporpamm | Ethernet, USB (RNDIS)

CODESYS

XapakTepucTUKM NOAKII0HaeMbIX YCTPONCTB XpaHeHna aaHHbix USB-flash
Bepcuu cneundgukaunm USB 2.0 LS, FS, HS

Tunbl hansioBbIX CUCTEM FAT16, FAT32, ext3, extd
MakcumanbHaa emKocTb USB- 2T6

HakonuTens

XapaKTepucTmnkym noaKaodaeMblx yCTpOIZCTB XpaHeHnsa AaHHbIX SD-KapT

Bepcuu cneundukaumnm SD 2.00 yacTb A2
Twunbl SD-KapT microSD (mo 2 '6), microSDHC
(no 32 T16),

microSDXC (no 2 T6)

Knacc ckopocTun SD class 2 u Bbiwe
Tunbl pannoBbiX CUCTEM FAT16, FAT32, ext3, ext4
MakcumanbHasa eMKoCcTb SD-HakonuTens 2T6

2.7 YcnoBusa 3KcnsayaTauum

YcnoBusa 3Kcnsyatauum

Tvin nomew,eHusA 3akpbiTble B3pbiBO6e30onacHble noMelleHus 6e3
arpeccuBHbIX NapoB 1 ra3os

TemnepaTypa OKpy>katoLwero Bo3gyxa Ot -10 °C po +50 °C

Bna>kHOCTb BO3ayxa BepxHuin npenen oTHOCUTESIbHON BAIaXXHOCTU

Bo3ayxa 80 % npwu +35 °C

n 6osee HN3KMX TeMnepaTypax 6e3 KoHAeHCaumn
Bnaruv

ATMoOChepHoe faBneHne OT 86 no 107 kla

3 YCTPOWMCTBO U NpuHUMN padboTbl npubopa

Mpubop M3roTaBAMBaeTCs B NJIaCTMaCcCOBOM Kopnyce, NpegHa3Ha4YeHHOM A1 KPernJieHUs B LWNT.
MonkoYeHNe BCeX BHELLIHUX CBSA3EN OCYLLECTBSETCSA Yepe3 pas3beMHble COeqUHEHNS,
PacroJsio)KeHHble Ha NepenHeln N 3afHen CTOPoHaxX KoHTposiiepa. OTKpbITUE Koprnyca ans
NOOKJ/TIOYEHNA BHELLHUX CBA3EN He TpebyeTcs.

Mpunbop MMeeT MOAYNbHYIO apXUTEKTYPY, NO3BOJISAIOLLYI0 YCTaHABAMBATb B CJIOThl paclUMpeHns
cybmMoaynun BBoOa-BbIBOAA Pa3IM4HOro Tuna. [Ans ycTtaHoBKM cybmonynen Heobxoonmo CHATb
3a[lHI00 KpbIlKY Npubopa.

3.1 lFabapuTHble pa3Mmepbl

FabapuTHble pa3Mepbl 1 pa3Mepbl BbIPE30B B WNTE ANs NpubopoB pa3InyHbIX MognguKaumnn
npencraBfieHbl Ha pUcyHKax 1 - 3.
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PucyHok 1 - MabapuTHble pa3mepbl ATABA MJ1K-40.04
PucyHok 2 - MabapuTHble pa3mepbl ATABA MJ1K-40.07

PucyHok 3 - MabapuTHble pa3mepbl ATABA MJK-40.10

Sore M4

‘Pasmep ox4a B umre |
no ropwaoHTany 115+5um i o1 [ |
no neprimant  105+3mue —

— =N | e
~ © o n ) 3f R | - - -
;I 40107 i - ) )
S e seones i | 1
b — e Mdx ] 2 T T o
1128, ! i + - 1
FabapuTHble pa3mepsbl ATABA MJ1K-40.04 il [ ~ | I

MabapuTtHble pasmepbl AFABA MJ1K-40.07

FabapuTH

Ha nuuesoi cTopoHe npubopa pacrosioXeHsbl:

e uBeTHon TFT gucnnen Cc CEHCOPHOM NaHeNbIo;
* NBYLBETHbIE CBETOAMOAHbIE MHANKATOPLI «PaboTa», «ABapusa», «[porpamma»;
* pasbeMmbl Ana MicroSD n MuHu-USB OTG, 3aKpbiTble CUJIMKOHOBOW 3aryLIKOMN.

Ha 3agHei cTopoHe npubopa pacnosioXkeHa 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.

Mpubop 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 npndbopa COCTOUT U3 ABYX MOAYNEN: CUCTEMHOE NPOrpaMMHoe
obecnevyeHne n NpuknagHoe nporpamMMHoe obecneveHue.

CuctemHoe MO cocTouT M3 cnepyrwmx 4acTen:

* 3arpy3yuk OC;
e OC Linux
* Cpega ucnonHeHnsa CODESYS;
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MpuknanHoe MO coCcTOUT M3 NMPoeKTa A5 cpelbl ncnosHeHns CODESYS, peanunsyloLlero Hy>XHble
015 OCYLLLEeCTBJIEHUS BM3Yyasin3aumn U TEXHOJIOFMYECKOro npouecca QyHKUMN.,

3.3 MNopsapok paboTbl c npudopom

OC Linux cny>uT 6a30B01 onepaLoHHON CUCTEMON peasibHOro BpeMeHW, Ha KOTopon
BbIMOSIHAETCA cpena ncnonHeHns CODESYS.

Cpena ncnonHeHus CODESYS - 3To npunoxeHue, paboTatowiee Ha 6a3e OC Linux, BbinonHsAwLEE
MalUWHHO-HE3aBUCUMbIN KOJ NMPOeKTa, Co3AaHHbIN cpenon nporpammmpoBaHmna CODESYS n
onpenenswoLwwmnn Busyanmsauno n noruky pabotel MNJiK.

3.3.1 BkJlouYeHue u 3arpyska

Mpwn BkAOYeHMN Npubopa cHavasa BbIMOJHAETCA 3arpy34mnK, NoToM 3anyckaetca OC n 3aTem
3anyckaeTcsa cpefa ncronHeHus CODESYS, 3anyckatowas Ha BbinoJiHeHWe nporpammy MJK. Ecin
nporpamma IMJIK He 3arpy>xeHa B MNpubop, To Nnpnbop byaeT roTos K ee 3arpyske.

3.3.2 Pab6orta npubopa c CODESYS V3.5

OeTanbHoe onucaHue paboTkl B cpene nporpammupoBaHus (CIM) CODESYS npuBoanTcs B
OOKyMeHTauumn, noctasngemon emecte ¢ CIM CODESYS. OnucaHue 6ubnnotek Cr CODESYS gns
paboThl ¢ MJIK «Arasa MJ1K-40» npueBeneHo B PykoBoacTBe nporpamMmmucta (ArC®.421445.005).

3.3.3 WUcnonb3oBaHue npubopa c AgavaPLC

Ncnonb3oBaHMe yHMBEpPCanbHOM cpeabl pa3paboTkn Agava ans pa3paboTky NpuIoXKeHuin
onuncaHo B fOKyMeHTe YHMBepcasbHasa cpena pa3paboTkn Agava.

4 lMoprortoBKa KOHTpoOJIJiepa K UCMOJIb3OBAaHUIO

4.1 Obwme yKkasaHunA

B 3uMHee BpeMs Tapy C KOHTPOJIJIEpPOM pacrakoBbiBaTb B OTarN/JIMBaeMOM MOMELLEHNN He paHee
yeM Yyepes 12 4acoB Nocyie BHeCeHNS B noMewleHmne. MoHTaXx, aKcrnlyataunsa n 4eMoHTaXxK
KOHTpoJIJiIepa O0JIXKHbI MPON3BOANTLCA NepCOHaoM, 03HAKOMJIEHHbIM C NMpasuiaMn ero
3KCMnJyaTauuu 1 NpoLlealmnmM NHCTPYKTaXxK no paboTe ¢ anekTpoobopynoBaHMEM B COOTBETCTBUM
C NpaBuaaMu, yCTaHOBIEHHBIMW Ha NpeanpuaTun-noTpedbuTene.

4.2 YKa3aHua mep beszonacHocCcTM

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

Mpu akcnayaTaunum n TexHn4eckom obcnyxmBaHnum Heobxoammo cobnogats TpeboBaHua FOCT
12.3.019-80, «MpaBun akcnayaTaunm 31eKTPoyCcTaHOBOK noTpebutenen» n «fpasua oxpaHbl
TpyLa npu 3KcnayaTaumMm 3NeKTPOyCTaHOBOK noTpebutenen».

Mpun 3KCnayaTaunum KOHTPOIIEPa OTKPbLITbIE KOHTAaKTbl KIEMMHUKOB HaxoA4sTCA Moj
Hanps>XeHneM. YCTaHOBKY KOHTpoJIIepa cieayeT Npou3BoAuTb B CNeLnasv3npoBaHHbIX LKadax
N WmMTax, [OCTYN BHYTPb KOTOPbIX pa3peLlleH TOJbKO KBaMMPULNPOBAHHbLIM CheuaincTam.
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Jltobble NoaKoYEHUA K KOHTposIlepy 1 paboTbl MO ero TeXHUYEeCKoMy 06Cy)KUBaHUIO
NPON3BOANTbL TOJIbKO MPU OTKJIOYEHHOM MUTAHUN KOHTPOIIEPA U NOAK/IIOYEHHBIX K HEMY
YCTPOWCTB. YCTAHOBKA U U3BeYeHne cybmonynei Ao/KHa BbIMOJIHATHCS TOJIbKO Mpu
OTKJIIOYEHHOM NMUTaHUK Npubopa.

4.3 MoHTaX M noakKJilo4HeHue KOHTpoJsisiepa

BHuMaHue! HekoTopble cybMoayv He UMEIOT rasibBaHMYeCKOW pa3Ba3ku. Bo nsbexaHue
noepexaeHus npnbopa, BCe Noak/o4aeMoe K HeMy obopyaoBaHme (KoMMNbloTep, ceTeBoe
obopynoBaHve, 4aTYNKK U A4p.), UMeloLee KNeMMbl 3a3eMIeHusl, LOJKHO OblTb HaLeXXHO
3a3eMJieHo. He gonyckaeTcs NpoTekaHue no uensm npubopa napasmTHbLIX TOKOB 1
BO3HWKHOBEHUS MepeHanps>XeHui, BbI3BaHHbIX HEKa4YeCTBEHHbIM 3a3eMJ/IeHNEM
noaK/to4eHHOro o6opyAoBaHUA U APYrUMKU NpUYnHaMn. Mpn Heo6xoaMMOCTHY clenyeT
MCMNOJIb30BaTh BHELIHWE YCTPONCTBA rasibBaHWYECKOW N30SLNN.

MocnenoBaTeNbHOCTb MOHTa)a Npubopa Ha LWNUT cieaylollas:

* OCYLLECTBJ/IAEeTCHA NOAroTOBKa NOCaA04YHOr0 MecTa B LWUTe 3/1eKTpoobopynoBaHus -
pa3Mepbl BbIPE30B B WNTE NpuBefeHbl Ha pUcyHkax 1 - 3;

* Npnbop pasmMeLLaeTCs B Bbipe3se WKnTa 1 3aKpenaseTcsa YeTblpbMS Kpene>KHbIMU 3a)KMMaMu
3aTSKKOW YCTaHOBOYHbIX BUHTOB C AOCTaTOYHbIM, HO HE Ype3MepPHbIM yCUanem;

» mogenu npubopa AFABA MJK-40.07 n NMJIK-40.10 LONONAHNTENBHO 3aKPennaTCs K LWNTY
YyeTblpbMs BUHTaMu M4 gnuHon He 6onee 12 MM.

MNMuTaHue npnbopa A0SHKHO OCYLLECTBAATLCA HAMNPS)XEeHMEM CETU, COOTBETCTBYIOLUM
YyCTaHOBJIEHHOMY CyOMOY0 NMUTAHMUS.

Moakntoyaemble K Npnbopy NpoBoaa A0/KHbI ObITb MHOMOXXUbHbIMK cedeHueM oT 0,25 o 0,5
MM2. PekomeHayeMmble Tunbl kKabenen MKLU, MK3LW, MKLUM FTOCT 10348-80.

4.4 lNMoMmexu M MeToAbl UX NOOABJZIEHUA

Ha paboTy KOHTpoJiIepa MOTYT OKa3biBaTb BJNSHUE BHELLUHUE MOMEXW, BO3HMKaloLWMe nog
BO3JENCTBUEM IJIEKTPOMArHUTHbLIX NONEN (3N1EKTPOMArHUTHbIE MOMEXW), HABOANMbIE Ha CaM
KOHTPOJIJIEP U Ha JINHUN CBA3M KOHTPOJIJIEPA C BHELLIHUM 060pYyJ0BaHNEM, a TaKXXe NOMEXMU,
BO3HMKAOLLME B NATAOLWEN CeTW.

Ona yMeHbLUeHUA BNSAHUA 31€KTPOMaArHUTHbIX MoMex Heobx0anUMO BbINONHATb npmneBegeHHbIE
H>XXe pekoMmeHgaunn:

» obecne4ynTb HaZleXXHOE IKPaHNPOBaHUE CUTHabHbIX JIMHUIA, dKpaHbl cieayeT
3NEKTPUYECKN N30IMPOBATh OT BHeLWHero obopynoBaHUS Ha NPOTSXKEHUN BCEN TpaccChl U
noacoefunHATb TOJIbKO K NMpefHa3Ha4YeHHOMY KOHTaKTY;

* 071 IMHWA CBA3M UCMNOJIb30BaTb APEHa KHbI NPOBOA A1 BbipaBHUBAaHUA NOTEHLMaN0B
npuemornepenaTynKkoB;

* KOHTPOJIJIEP PEKOMEHAYETCH YCTaHaB/IMBaTb B MeTaJI/INYEeCKOM LKady UK WnTe, BHYTPH
KOTOPOro He A0/KHO BblTb HUKAKOr0 C1I0BOro obopynoBaHMSA (KOHTaKTOPOB, NycKaTenen
M T.N.), KOPNyC WnTa nnm wkada Jo/HKeH bbiTb HAAEXKHO 3a3eMieH;

* MPY UCMNOJIb30BaHUM KOHTPOJIJIEPa B YC/IOBUAX 3J1IEKTPOMArHUTHbIX MOMeX MPUMEHATb A5
nogknoyeHus pasbéma ethernet askpaHMpoBaHHbLIN Kabenb N 3KpaHUPOBaAHHbLIN pa3bEM Mo
cTaHpapTy IEEE802.3-c22.
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PykoBoacTBo no akcnayaTauun AFABA TJIK-40

Ona ymeHblUeHNA 31eKTPOMarHUTHbIX MoOMeX, BO3SHMKaloLWKX B nMTaloLWen ceTn, cnenyert
BbIMOJIHATbL Ccieayouine pekoMmeHaaunn:

* MOOKJIOYaTb KOHTPOJI/IEP K MUTAlOLWEN CeTU OTAEebHO OT CUI0BOro obopynoBaHus;

* IPU MOHTa>e CUCTeMbI, B KOTOpOK paboTaeT KOHTpoOJIEp, cnefyeT y4uTbiBaTb NpaBuia
opraHusaunm shPEeKTUBHOIO 3a3eMJIeHUS;

* BCe 3KpaHbl N 3a3eMasloLmne JMHUN NPOKJaabiBaTb NO CXeMe «3Be34a», Npu 3ToM
Heobxoaumo obecnednTb XOPOLINA KOHTAKT C SKPaHMPYOLWNUM NN 3a3eMISeMbIM
3/IEMEHTOM;

°* 3a3emMasaoWmMeE LENN OO0NKHbBI OblTb BbIMOJIHEHbI npoesoamMu C ce4eHnem He MeHee 1 MM2;
* YyCTaHaB/MBaTb Ct)I/IJ'IprbI ceTeBbIX MoMeX B JINHUAX MNTaHUA KOHTPOJINepPa;,

* YCTaHaBAMBaTb UCKporacswme punbTpbl B JIMHUAX KOMMYTaLuUM CUI0BOrrO oGopyn,osava.

5 HacTtpo#ka u paboTa ¢ KOHTpONEepoOM

Ha ypoBHe onepaunoHHON CUCTEMbI KOHTPOINEP NMeeT halnsioBble pecypcCbl U CUCTEMHYIO
KoHcoMb. B harinax cogepxntcsa Heobxoammasa nHgopmauma gna padotel OC. KoHCoNb CyXxuT
ONs MHTepaKTMBHOro B3anmogenctemda ¢ OC (BbinonHeHns komaHg OC u T. n.).

5.1 CucrteMHas yTunuTa

CucteMHasa ytunuTa, (nanee CY) npefiHa3Ha4YeHa AN U3MeHeHnsa obLimx napameTpos npubopa:
haTa / BpeMs, napaMeTpbl 3KpaHa U CeHCopa, MapaMeTpbl CeTu, a Takxe A5 obHoBeHNS
nporpamMMHoro obecrnedeHuns n paboTtbl ¢ SD-kapTon.

3anyck CY MO>XHO Npou3BECTU BO BpeMS 3arpy3Ku KOHTposisiepa npu otobpakeHun norotmna
«ACABA» 1 nosiBneHUN Ha akpaHe Haanucm «HAXKMUTE HA SKPAH 014 BXOOA B YTUJIUTY »
HernpepbIBHbIM Ha)KaTWeM Ha 3KpaH B Te4yeHne 1 c.

Mocne 3anycka CY Ha akpaHe oTobparkaeTcs OKHO C 3anNpocoM napons. lMNocne Beofa napons (no
yMos4aHuo «111111») ocywecTaseTcsa nepexos B OCHOBHoe okHo CY.

B cnyyae, ecnm He ygaeTcsi BBECTU Maposib, HEOHX0AMMO NPOBEPUTL KanbpoBKy SKpaHa
yCcTponcTsa. [19 NpoBepKn KanmbpoBKM Ha CTAaPTOBOM OKHE Ha>XMUTE Ha dKPpaH 1 yaep>xmnBanTe
Ha)kaTue [0 NOosIBNEHUS HaanMcn «BHMMaHme! 3anyck KannbpoBKu».

CncrteMHas yTuanmTa OOCTYyMNHa HavymHasa ¢ Bepcum kopHeson ®C Agava 2017.12.

Bce hyHKUMOHaNbHbIE BO3MOXHOCTU CY pa3buTbl Ha rpynmnbl, oTobpakaeMble BO BKJIaAKax
OCHOBHOI0O OKHa.

3a nogpobHbIM onucaHneM dyHkuUnoHana CY n nopsaka paboTbl 0bpaTUTECh Ha CTpaHULY
CuctemHas ytunuta MNK-40.

CnctemHasa ytunuTta MNMK-40 nosHoCTbio coBMecTuMa ¢ MK-70.

5.2 dawunoBasa cucrtema

dannoBas cmcteMa coctouT U3 cuctemHom ®C n moHTupyemonm ®C, KoTopasa OOCTYMHbI Kak s
YTEeHWHA, TakK U ANg 3anucnu. TOYKM MOHTUPOBAHUSA BHELWHUX HakKonuTenen:

* /run/media/mmcblkOp* ona BcTpoeHHon eMMC;
* /run/media/mmcblklp* onsa SD-kapThbl;
* /run/media/sda* ons USB HakonuTenen.
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USB HakonuTenn n gpyrue yCTponcTBa BBOAA (MbllWb, KNaBnaTypa M T. MN.) MOAKJ/IOYAOTCS Yepe3
nepexogHnK OTG miniUSB - USB A (B KOMMJIEKT HE BXOAWUT).

5.3 KoHcosnb

CncTeMHasi KOHCOJIb - KOHCOJb 3arpy34mka U-Boot n KoHconb Linux HaxoanTcsa Ha
rnocsenoBaTesibHOM NoOpTy RS-232 v 4OoCTyMnMHa Npw Hann4Yum B cocTaBe npubopa cybmonyns
nHTepdencos 232/ETH.

MNMapameTpbl TEPMMHaNAa AN KOHCONN CrenyoLne:

e cKOpoCTb (6buT/c): 115200;
e BUTbI OaHHbIX: 8;

* YeTHOCTb: HET;

e CTOMOBLIE BUTHI: 1;

* ynpaBJieHNEe NOTOKOM: HeT.

CoepaunHeHue kKoHTpoanepa ¢ MK no nHtepgency RS-232 nponsBoANTCHA HYSIb-MOAEMHbIM
kabenem yepes nepexogHuk RJ45-DBIM. lMpwu 3arpy>xeHHon OC, NoOOKJKOYEHHON N HAaCTPOEHHOM
CeTN OOCTYN K CUCTEMHOW KOHCOM Linux MOXHO nosy4uTb Yepe3 Ethernet nnm miniUSB (RNDIS)
no SSH. KoHconb 3arpy34yumka U-Boot focTynHa Tonbko no nHtepdency RS-232.

NHTepdencel USB n RS-232 He MMetoT ranbBaHNYeCKOM pa3Ba3ku. Bo nsbexxaHue
NnoBpeXXAeHNs KOHTpoJI1epa BCe NoaktoyaeMoe K HeMy obopyfoBaHue (KoMnbloTep,
ceTeBoe 06bopyAoBaHMe, AAaTYMKK U OP.), UMEloLLee KJIeMMbl 3a3eMJIeHUSA, AO/KHO 6bITb
Ha4e>XHO 3a3eMJieHo.

[oCTyn K CUCTEMHOI KOHCOIM Linux Ha KOMMbOTEPE NPOUCXOAUT HYepes NporpamMmy-TepMmnHan,
Hanpumep, PUTTY nan aHanornyHyio.

CeTeBble peKBU3NTLI 415 AOCTYNa K KOHCOIM Yepe3 SSH yKasaHbl B pa3gene #llapameTpbl ceTun
Ethernet

5.3.1 BnokupoBaHue BbiBOAA COOOLLEHMM B KOHCOJIb NPU 3arpyske
KOHTponnepa

Mpn HeobxooMMOCTU MOXXHO 3a610KMPOBaTb BbIBOA COObBLLEHUI B KOHCONb RS-232 npu paboTe
3arpy3ydmka U-Boot n OC Linux (Bepcusa 3arpy3symka AosixkHa 6biTb U-Boot 2016.05-00238-
97183341 (Apr 26 2019) n HoBee).

BnoknpoBaHMe BbiBOAA YNpPaBAaeTCa OTAE/bHO A5 KOHCONM 3arpy34dumka U-Boot n koHconm Linux
nyTeMm 3afaHuns NepeMeHHbIX OKpY>XeHUs 3arpy3yvunka U-Boot “silent” n “silent_linux”
COOTBETCTBEHHO. CAenaTh 3TO MOXKHO U3 KOHCOAM 3arpy34dunKa, a TakKe U3 KoHconu Linux.

Onsa 6noknpoBaHUs BbiBoAa B KOHCOMb RS-232 npu paboTte OC Linux, Heobxoammo 3aaaThb
nepeMeHHy oKpyxeHus “silent_linux” co 3HavyeHnem “yes”. MNpn 3TOM BO3IMOXXHOCTb JOCTyNa K
KoHcon Linux no SSH 4epe3 nHtepdenc USB nnm Ethernet coxpaHuTcs.

Ong 3afaHna nepemMeHHonM oKpyxeHuns “silent linux” n3 koHconu 3arpys4mka U-Boot Heobxoammo
BOWTW B KOHCOJIb 3arpy34yrka n nocnefoBaTesibHO BbIMOHUTb KOMaHAbI:

setenv silent linux yes
saveenv
reset
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[Ons 3afaHna nepemMeHHOoM oKpyxeHuns “silent_linux” n3 koHconm Linux Heobxogmnmo
nocjsiefoBaTesibHO BbIMOJHUTb KOMaHAbl:

echo 0 > /sys/block/mmcblkbbootl/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 3agaThb NEPEMEHHYIO OKPYXeHus “silent_linux” co 3HavyeHuem “no”.

Onsa 6noknpoBaHWs BbiBOAa B KOHCOJb Npu paboTe 3arpy3ymka U-Boot Heobxoanmo 3apaTh
MepeMeHHyto OKpyXeHusa “silent” co 3HavyeHmnem “1”. Insa 3agaHUsa NEPEMEHHON OKPY>XXKEHUS
“silent” n3 koHconu 3arpy3yumka U-Boot Heob6xoAnMMO BONTY B KOHCOJIb 3arpy3yuka u
nocnenoBaTesIbHO BbIMOJIHUTL KOMaHAbI:

setenv silent 1
saveenv
reset

Ons 3afaHna nepemMeHHON oKpy>xeHus “silent” n3 koHconm Linux Heobxoanmo nocnefoBaTesibHO
BbIMOJIHUTb KOMaHAabI:

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

[Ons BKNOYEHNA BbIBOAA B KOHCOJb 3arpy3ymka U-Boot Heobxoanmo yaannTb NEPEMEHHYIO
OKpy>XeHuns “silent”, He yka3aB O1a Hee 3Ha4vyeHue. N3 KoHconm 3arpy3ymka 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 3arpysdnka MLO He 6iokmpyeTca ona ONarHOCTUKMN.

5.4 OTKNIO4YeHUue KOHCOoJIM Ha nopTy RS-232

B cny4vae, ecnm kK nopTy RS-232 HeobxoammMo nogknio4nTb Kakoe-nnbo obopypnosaHue,
HeobXxoAnMOo OTKYUTbL CNy>Xby getty, paboTatowyto Ha nopTy RS-232.

Ons oTKNoYeHUs cnyXbbl HeobxoANMMO NepenTn Ha BKIAAKY «CnyX6bl» CUCTEMHON YyTUANTI
nm6b0 BOCMOJIb30BaTLCS BbIMOJHUThL OTKJIOYEHNE Yepe3 KOHCOJIb.

Ona oTKAYeHUs Yepes KOHCOJ1b BbIMOJIHUTE 0encTBus B YKa3aHHOM rnopsagke:

1. mogknunMTECh K KOHTpOepy Yepe3 nHtepdenc USB nnum Ethernet;
2. BbIMOJIHNTE KOMaHAbl:

OTKJIIOHYEHNE aBTO3alrpy3kKu CJ'Iy>K6bI npum CTapTe KOHTPOJI1EpPa:
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systemctl disable serial-getty@ttyS1
MacKupoBaHue cny>xobi:

systemctl mask serial-getty@ttySl
OCTaHOBKa CNyXbbl:

systemctl stop serial-getty@ttyS1l
rnepesarpy3ska KoOHTposisiepa:

reboot

5.5 MNapameTtpbl ceTn Ethernet
Mo ymonyaHuto nHtepgemnc Ethernet ethO HacTpoeH Ha nNoJsiyvyeHne ceTeBbiX HacTpoek rno DHCP.
Ons nutepdenca usb0 (RNDIS) ycTaHoBAEHbI cneayloume cCTaTU4eCKne CeTeBbIE PEKBU3NTDI:

* [IP-agpec: 192.168.7.1;
* Macka ceTu: 255.255.255.252.

MpocmoTpeTh IP-agpec n opyryto ceTeBylo KOHUrypaunmio ana scex nHTepdgencos Ethernet
MO>XXHO Ha BKJagke «CeTeBble NapaMeTpbl» CUCTEMHON YTUINTLI UK B KOHCONK Linux, Habpas
KOMaHAy:

ifconfig

3ajaTb cTaTnyeckui IP-agpec nHtepgenca eth0 MoXXHO Ha TOW XKe BKJlagKe CUCTEMHON YTUAUTLI
nnbo B canne /etc/systemd/network/10-eth.network, Hanpumep:

[Network]

DHCP=no
Address=192.168.10.100/24
Gateway=192.168.10.10

5.6 CucteMmHas paTta, BpeMms

[Ns yCTaHOBKM BPeMEeHUN 1 AaTbl CllefyeT nepenTn Ha BKNaaKy «[laTta 1 BpemMs» CUCTEMHOM
yTWINTbI NGO BOCMO/Ib30BaTbCS KOMaHAOM:

date MMDDhhmmYYYY

roe

e MM - mecsy, (1-12);

* DD - yucno (1-31);

* hh - yacsl (0-23);

* mm - MUHyTbI (0-59);
* YYYY - rog.

[Ons coxpaHeHNs yCTAaHOBJIEHHOINO BPEMEHW U AaTbl B YacaX peasibHOro BPpeEMEHMU
BOCMOJIb3yNTECb KOMaHOOW:
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hwclock —w

Mpn NogKItYeHUN KOHTposiepa K ceTu Ethernet n Hannymm Bbixoda B MHTEpPHET nponcxoanT
CUHXPOHN3aLUMS BPEMEHU C CEpPBEPAMU TOYHOIr0 BPEMEHM.

YacoBon nosAc ycTaHaBAMBaeTCA B cuctemHon ytuante nubo B canne /etc/profile nytem 3agaHms
nepeMeHHon okpy>xeHus TZ. Hanpumep, export TZ="STD-5" (gna EkaTepuHbypra).

5.7 pDoctyn K pannam KoOHTpoanepa

HocTyn K hainiaMm 1 pecypcam KOHTpoJiiepa npu 3arpy>xeHHon OC MOXKHO Noay4ynTb
cnepyowmmm crocobamm:

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

0na ncnonb3oBaHUsA ceTeBbIX pecypcos Heobxognmo HaCTPOUTb NOoOKMKHEHNE K CETN Ethernet.

[ocCTyn K ceTeBbIM pecypcaM KOHTpoJsiJiepa MOXeT BbiTh ocyllecTBAeH Yepe3 nopT miniUSB.
Opavisep RNDIS co3faeT B KOHTpoJI1Iepe BUPTYalbHbIM ceTeBon MHTepdenc usbO.

[JaHHOoe nogktoyeHne amynmpyeTt coegnHeHue Ethernet, Takum obpa3om, 4OCTYNHO CceTeEBOE
MOAKJIOYEHNE K KOHTPOJIIEPY A/ €ro MporpaMMuUpoBaHus 1 oTaaaKu, goctyna K sftp n
CNCTEeMHON KoOHCOon no SSH.

MopknioyeHne KOHTpPOoJIJIepa K KoMNboTepy no nHtepdency USB nponssoanTcsa kabenem
mMiniUSB - USB A, BXoAsLWMM B KOMMJIEKT NOCTaBKN KOHTpoJI1epa.

[Onsa poctyna KoMnbloTEpPa K KOHTpoanepy no nutepdency USB, HeobxoommMo Ha KomnbloTepe
ycTaHoBUTb Apaneep RNDIS. Ecnm npu noakntodeHnn KoHTpoanepa k OC Windows ycTaHoOBKa
OparBepa npowuna c owmnbkon, HeobxogMmMo B gucrneTyepe yCTPONCTB NMPaBOM KHOMKOWN MbILLN
LWenkHyTb Ha ycTponcTtee RNDIS/Ethernet Gadget, BbibpaTb O6HOBUTH ApariBEPbI, YyKa3aTb
BbInosIHNTbL MOUCK APariBEPOB Ha 3TOM KOMIbIOTEPE, 3aTEM BbibpaTh ApariBEp N3 CINCKa YXKe
YCTaHOBJIEHHbIX ApaniBepos, rae BolbpaTb CeTeBble ananTepsl, U3rotosutenb Microsoft
Corporation, Cetesovi agantep Remote NDIS based Internet Sharing Device (To4HOe
HanMeHOoBaHWe gpanBepa MOXXET OT/INYaTbCA B 3aBUCMMOCTM OT Bepcum Windows), Ha)KaTb
Hanee.

B cny4ae ycnewHon yctaHoBkW B [aHean ynpasaeHus | CeTb u IHTepHeT | CeTeBblie
NnoAK/I04YeHMNS NMOSABUTCH HOBLIV CETEBON MHTEPMENC, B CBOMCTBAX UHTepdenca ybeanTsecs, 4To
1mm no DHCP 6bin nonyyeH IP-agpec 192.168.7.2. NMpoBepuTb paboTy coeAVHEHMS Ha KOMMNblOTepe
KoMaHAou ping 192.168.7.1.

Onsa poctyna K hanaam KoOHTpoasiepa Yepes sftp-cepsep cnepyeT nosb3oBaThbCsa Unix-
coBMeCTUMbIM sftp-knnenTom. NMog OC Windows 3To MoxeT 6biTb, Hanpumep, WinSCP, Total
Commander n T. n.
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5.8 CuMBOJIbHbIE YCTPOMUCTBA NocJsieaoBaTesibHbIX NOPTOB

Huxe nprvBeaeHoO COOTBETCTBME NOC/Aef0BaTe/IbHbIX MOPTOB KOHTPOJI/IEpa MMEHaM CUMBOJIbHbIX
YCTPOWCTB:

* RS-232 (cucTtemMHasa KOHCOob) - /dev/ttyS1;

* cybmonynb nHTepdencos RS-485 nnHua 1 (X1) - /dev/ttyS2;
* cybmoaynb nHTepdencos RS-485 nuHusa 2 (X2) - /dev/ttyS3;
* cybmonynb mogema GPRS - /dev/ttyS3;

* JlIOKasbHasa WWHa gna ceasm c cybmonynamm - /dev/ttySO0.

5.9 Bxopa B KOHCOJIb 3arpy34MkKa v 3agaHuve napons AJiA BXoaa B Hee

[Nns BbINONIHEHNA HEKOTOPLIX AENCTBUIN MOXKET NoHafao0buTbCA BXOA B KOHCOJb 3arpy3ydnka U-
Boot. 1ng Toro 41o6bl N0AYYMTb AOCTYMN K KOHCOJIN 3arpy3ymka Heobxoammo noakaioynTb
KOHTPOJIJIEp K TEPMUHaY KOMMbloTEpPa Yepes nHTepdenc RS-232. 3aTeM BKOYUTb KOHTPOJIIEp
1 B MOMeHT paboTbl 3arpy3ymka npu nossneHnn coobuieHns «Enter password to abort autoboot»
BBECTW Naposib 4519 BXO4a B 3arpy3yumk. Ha BBOA4 napons faetcs orpaHn4eHHoe Bpems. o
yMonyaHuo - 1 c.

Maponem nNo yMonyaHUIoO ABNAETCHA CMMBOA «npoben». To eCTb, 4TOObI BONTU B KOHCOJb
3arpy3symka HeobxoO4MMO Ha TeEPMUHAe KOMMNbIOTEPa HaXXUMaTb KaBuwy «npoben» o
nosiBNeHns npurnaweHnsa koHconn: AGAVA6432.40#. I3aMeHUTb NMaposib OJ19 BXo4a B 3arpy3ynk
MO>XXHO HadnHasa ¢ Bepcumn 3arpysyumka U-Boot 2016.05-00238-g7183341 (Feb 13 2020 - 12:57:18
+0500) n HoBee..

MoanpobHo paboTa c 3arpy3unkom U-Boot onncaHa B AOKYMEHTaLUMKW, pa3MeLLeHHON Ha canTe
https://www.denx.de/wiki/DULG/Manual.

Maponb ona exona B U-Boot xpaHuTCA B nepeMeHHON oKpyXxeHunsa «bootstopkey». Ona nameHeHuns
naposis AOCTYyMNa K KOHCOJIN 3arpy34mka HY>XHO U3MEHUTb NepeMeHHY0 okpy>xeHunsa U-Boot
«bootstopkey». CoenaTb 3TO MOXXHO B KOHCO/IM 3arpy34mKa, a Takxe B KOHCOAU Linux.

Mpw 3agaHuK Napossa cneanyeT yUYUThiBaTb, YTO HA BBOJ Maposisi OTBOAUTCA onpenesieHHoe
BpeMs, 3aflaHHOe B NepeMeHHoN okpyxeHunsa U-Boot «bootdelay» B cekyHaax. NMpu ycTaHOBKe
OJIMHHBIX N CNOXHbIX NMapoJie HeobXxoANMO YyCTaHOBUTb COOTBETCTBYlOLLEEe BpeMs, OOCTaTOYHOe
nonga BeOOa NaponA, 4T0ObI Obl1a BO3MOXXHOCTb BONTW B KOHCOJIb 3arpy3dumka.

Ons nsmeHeHns naposid BXoda B 3arpysyduk, Hanpmumep, Ha «abcl23» n BpeMeHun BBOAa Napons
Ha 5 cek. B KOHconn U-Boot HeobxoammMo nocsiefoBaTeNIbHO BbINOJIHUTL KOMaHAbI:

setenv bootstopkey abcl23
setenv bootdelay 5
saveenv

reset

Ona nsmeHeHusa naponas B KOHCOMN Linux Heob6xogmMMo nocnenoBaTesIbHO BbIMOJIHUTL KOMaHAbI:

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

[ns Bo3BpaTa 3HAYEHUI MO-yMO4aHW0, HeobxoanMMo BbINOJIHUTL B KoHconu U-Boot:
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setenv bootstopkey '
setenv bootdelay 1
saveenv

reset

B KOHCOMM Linux:
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echo 0 > /sys/block/mmcblkdbootl/force ro

fw_setenv -c /etc/fw _env.eMMC.config bootstopkey

fw_setenv -c /etc/fw_env.eMMC.config bootdelay 1

5.10 KanubGpoBKa CEHCOPHOro 3KpaHa

B cnyyae oTCyTCTBUS UM HETOYHOW peakLUMN Ha Ha)kaTue 3KpaHa CEHCOPHON NaHenu,

Heobxoa4nMO BbINOAHUTL eé KaJ'II/I6pOBKy qyepe3 CUCTEMHYIO YTUITUTY nmbo n3 cnctemMom KoHconun

C rnomolLubo KoMaHAbl ts_calibrate:

ts_calibrate

MpoBepuTb TOYHOCTb KaMBPOBKN MOXXHO KOMaHAOM:

ts_test

6 OOHOoBJNIEHMEe NPOrpaMMHbIX KOMMNOHEHTOB

Mpnbop NnocTaBasieTcs C yCTAaHOBJIEHHbIM HEOOXOAMMbIM MPOrpaMMHbIM obecneyeHnem. Ecnm B
npouecce aKcnayaTaunm npmbopa BO3HUKHET HEOOXOAMMOCTb 0OOHOBNEHUA CUCTEMHOIO
nporpaMmmMHoro obecnevyeHus, cnenyeT o6paTUTLCS Ha NpPeanpUATUEe-N3roTOBUTENb.

O6HOBMEHNEe NPUKIagHOro NMporpaMMHoro obecneyeHns 4OCTYMHO NOJb30BaTeNt0, B
3aBUCMMOCTU OT ncnosiHeHus Mpunbopa, ¢ nomolLbio cpeabl paspaboTkn Agava nnm CODESYS.
Tak>xe obHoBNeHMe npuknagHoro MO ona BCcex UCMoaHeHMn Nnpnbopa AOCTYMHO Yepes

CUCTEMHYIO YTUINTY.

6.1 O6bHoBneHue npoekta CODESYS ¢ mcnonb3oBaHUEM CUCTEMHOM

YTUJINTDbI

EXTL YT

Aobaenrs Wseneus..

MNpocmorp Yaanure Hatrmw M

m 3 TestModules.zip - ZIP apiate, pasmep ncxoansn Gainoe 2 31

Winen

PlcLogic
Application.app
Application.crc

Co3aaHuve 3arpy304HOro apxmuea
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PykoBoacTBo no akcnayaTauun AFABA TJIK-40

O6HoBneHune npoekta CODESYS € NOMOLLbIO CUCTEMHON YTUANTLI MPOM3BOAUTCH B C/leAyiOLLEM
nopsiake:

* CO30aTb 3arpy304HbIn apxuB ¢ NnpoekToM CODESYS, ons 3Toro oTKpbITb NPOEKT B cpene
CODESYS v co3gaTb 3arpy3o4Hoe npunoxkeHue (FnasHoe meHto \OHnanH \Co3gaTb
3arpy3soyHoe npunoxxeHme \CoxpaHuTb), MoJsly4YeHHble hansibl noMecTuTb B ZIP apxuB, B
nTore OOJ/HKEH NONYYUTbCS apXuB, COAEpPXKalLMin B KOpHe Tpu anna (nanka «PlcLogic» n
nBa anna «Application.app, Application.crc».
noarotToBuTb USB Flash HocnTenb, NnpeaBapuTenbHO 0TopMaTMpPOBaB ero B hansioByto
cncteMy FAT32. NMoMecTunTb NOJSy4YeHHbIN apXmnB B KopeHb flash HocuTens.

* NepenTn B CUCTEMHYIO YTUANTY Nepe3arpysnB KOHTPOJIJIEP, MPWU 3arpy3ke BO BPeEMS
OZLHOKPaTHOIr0 3ByKOBOIr0 CUrHasjla Ha)kaTb Ha 3KpaH U yaep>XusaTb, 40 NOBTOPHOIO
3BYKOBOIo curHana. Beectn naponb: 111111.

* NepenTn Ha BkIaaky «ObHoBneHMe», 3aTeM nogknto4nTb flash HocuTens Yepes USB OTG
nepexoaHuK, BelbpaTb U3 CNUCKA 3arpy304HbIN apXuB, HaXKaTb KHOMKY «OBGHOBUTL».
OoxpaTbcsa coobuieHns «OBHOBNEHME YCMELIHO» N Ha)KaTb KHOMKY «OK>»,

* NepenTn Ha BKIaAKy «llepe3anyck» U HaXkaTb KHOMKY «lepe3anyck».

6.2 O6bHoBneHue npoekrta AgavaPLC ¢ ncnonbsoBaHmeM CUCTEMHOM
YTUANTDI

Onsa obHoBneHnsa npoekTa AgavaPLC c nomoubto USB-Flash HakonnTena Heobxoamnmo
Mpon3BecTun cnepytoline gencTBmna B yKasaHHOM Nopsake:

1. NogrotosbTe USB-Flash HakonuTenb, NpeaBapunTesibHO OThopMaTUPOBaB ero B hansoByto
cuctemy FAT32.

2. NMomMecTnTe apxme c obHoBNeHMEM B kKopeHb USB-Flash HakonuTens.

3. Mepe3arpys3nTe NaHenb onepaTopa, BO BpeEMS nepe3sarpysku Bo BpeMs oTobpakeHuns
norotuna AFABA v OLHOKPaTHOro 3ByKOBOIO CMrHaNa OCYLWEeCTBUTE AJINTENIbHOE HaXkaTue
Ha CEeHCOpPHbIN 3KpaH A0 NOBTOPHOIr0 3ByKOBOI0 CUrHaa.

4. Beegunte naponb: 111111,

5. Mepengnte Ha BkIaaky «O6bHoBneHume». MoaknounTte USB-Flash HakonuTens K USB
pa3beMy Ha 3a4Hen CTOPOHe NaHenn Hanpamyto (ons AFABA MO-50), nam Kk miniUSB
pasbeMy Ha nepenHen CTopoHe Yyepes Yepes nepexodgHuk USB-OTG (gna AFABA M0-40).
BoibepuTe B cnucke araioB apxms ¢ 06HOBAEHNEM, HAaXKMUTE KHOMKY «OBHOBUTb».
Ooxantecb coobuieHna «O6HOBIEHNE YCMNELWHO» U HAaXKMUTE KHOMKY «OK».,

6. MepengnTte Ha BKAaaKy «llepe3anyck» U HaXXMUTE KHOMNKY «[Mepe3anyck». MNocne
nepesarpysku naHenu byaet 3anyLwieHo o6HOBNEHHOE NporpamMMHoe obecneyeHue.

7 CyOmMmoaynu pacluMpeHus

Mpunbop nMeeT MOAYIbHYIO apPXUTEKTYPY, MO3BOJIAIOLLYI0 YCTaHaBAMBaTb B CJI0Tbl pacLUMpPeHNs
cybMonynn BBOAA-BbIBOAA PAa3/IMYHOIo TUNa.
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PykoBoacTBo no skcnnyaTauun AFABA TMJ1K-40
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PacnonoxeHue cybmogynen

Bcero Mo>XxHO yCTaHOBUTbL [0 LWecTn cybmoayei BBoaa-sbiBoAa. C/ioThl UMEIT YC/I0BHOE
obo3HavyeHme «A», «B», «C», «D», «<E» n «F».

HekoTopble cybMoaynm He MMeIoT rasibBaHM4YeCKOWN pa3Bsa3ku. Bo nsbexxaHune noepexxaeHus
npubopa Bce noagkntovaemoe K Hemy obopyanoBaHue (KomnbtloTep, ceTeBoe obopynoBaHue,
OATYNKKN 1 Ap.), UMetoLlee KJIEMMbI 3a3eMAeHNs], LOJXKHO OblTb HAaZlEXKHO 3a3eMJIEHO.

He ponyckaeTcs npoTekaHue Mo uensm npubopa napasnTHbIX TOKOB U NMepeHanpsiXxeHui,
Bbl3BaHHbIX HEK@YeCTBEHHbIM 3a3eMJ/IeHMEM NOAK/I0YEeHHOro 0bopynoBaHUA U APYrUMu
npuymHamu. NMpu HeobxoANMOCTU ClieAyeT NCMOoJIb30BaTh BHELIHWE YCTPONCTBA
ranbBaHNYE€CKON N30NSALUN.

YcTaHOBKa 1 u3BneveHne cybmoaynen 0oKHa BbINMOMHATHCSA TONbKO MPU OTKJIIOHEHHOM
nuTaHum npmnbopa.

7.1 Twvunbl cybmMopynen

O6o3Ha4YeHue OnucaHue Tun MpumeuaHue
Cybmoaynu aHanoroBbiX BXO4,0B/BbIXO4,0B
Al 4 Bxofa Tok: 4-20 MA, 0-20 MA, [MorpewHoCTb
0-5 MA nsmepenns 0.5 %
AIO 2 Bxoga HanpskeHne: 0-10 B [MorpewHocTb
n3mepenuns 0.5 %
2 BbIXxofAa
0na TOKOBOro Bbixoaa
Ry = 500 Om
TMP 2 Bxofa TepMoCONpPOTUBNEHUSA: Rmax = 3900 Om
Pt100, Pt1000, 50M, Upax = £70 MB

100M, 50M, 100f1.

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

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

ToyHocTb 0.5 %
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PykoBoacTBo no skcnnyaTauun AFABA TMJ1K-40

TMP4 4 Bxopna TepMOCONPOTUBNEHUS: Rmax = 3900 Om

Pt100, Pt1000, 50M, To4yHocTb 0.5 %
100M, 5011, 1001M1.

TMP4L 4 Bxopa TepMoOCONPOTUBNEHUSA: Rmax = 450 Om
Pt100, 50M, 100M, 50M, | ToyHocTb 0.25 %
100nm.

T™MC 2 BXoga Kanan 1: Rmax = 3900 Om
TepmoconpoTuBIeHUA:

Upax = 70 MB

Pt100, Pt1000, 50M,
100M, 5001, 100M. To4yHocTb 0.5 %

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

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

KaHan 2: MNocTosiHHOEe Umax = +1600 mB
Hanps>xeHue +/-1600mMB
To4HocTb 0.5 %

Cybmonynu OUCKPETHbIX BXOO40B/BbIXOA0B

DI 4 Bxopa Cyxon KOHTaKT pynnoBas
onTopasBsi3Ka

u =248B,1 =1

KOMM. KOMM.

MA

DI6 6 BX040B Cyxoi KOHTaKT pynnoBas
onTopas3Bs3Ka

u =248B,1I =1

KOMM. KOMM.

MA

DO 4 BbIXxona OTKPbITbIN KONJIEKTOP [pynnoBas
onTopas3Bsi3Ka

u =248B,1I =

KOMM. KOMM.

200 mA

SIM 2 BbIXOoga CnmMmucrop OnTopa3Bsska C
nepekJsYyeHnem Yyepes
HOJb

U = ~2208B, 1

KOMM.

=2A

KOMM.

SIM3 3 BbIXogOa Cnmucrop OnTopa3BssKa C
nepekJsYyeHneM Yyepes
HOJb

u = ~2208B, 1

KOMM.

=2A

KOMM.
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PykoBoacTBo no skcnnyaTauun AFABA TMJ1K-40

R 2 BbIX0ga KoHTaKTbl pene UKOMM‘ = ~220 8B, IKOMM.
=2A
R4 4 BbIXOoAa KOHTaKTbl pene UKOMM. = ~2208B, IKOMM_
=2A
DO6 6 BbIXOO0B OTKpbITbIV KOJIJIEKTOP [pynnoBas
onTopas3Bs3Ka
(ynpaBneHve waroBbiM
OBUraTenem) UKOMM. = 24 B, IKOMM. =
200 MA
DO6L 6 BbIXOL0B OTKpbITbIN KONIIEKTOP pynnoBas
onTopasBA3ka
UKOMM. = 24 B' IKOMM. =
200 MA
ENI 2 nByXx@a3HbIX BXo4a Cyxon KOHTaKT [pynnoBas
onTopasBs3Ka
UKOMM. = 24 B’ IKOMM. = 1
MA

NHTepdencHble cybMmoaynu

232/ETH

1 x Ethernet 10/100
MbuT

1 x RS-232

MoxxeT bbITb
YCTaHOBJIEH TOJILKO
oAuH cybmoaynb

U TONbKO B cNOoT «D»

RS-485

2 KaHana

2 x RS-485

MoxxeT bbITb
YCTaHOBJIEH TOJILKO
oAMH cybmopaynb.

OpHOoBpeMeHHan
paboTta c cybmoaynem
GPRS He

ponyckaertcs

pynnoBas
onTopa3Bsa3ka. CKOpoCTb
0o 230400 6uT/c

CAN

1 KaHan

1 x CAN

MoxxeT bbITb
YCTaHOBJIEH TOJILKO
oOMH cybmMopyb.

pynnoBas
onTopa3BsA3ka. CKOpoCTb
no 1 Méut/c
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PykoBoacTBo no skcnnyaTauun AFABA TMJ1K-40

GPRS 1 x GPRS MoxxeT bbITb
yCTaHOBJIEH TOJILKO
oauH cybmonynb B
cnort A.

OpHoBpeMeHHasn
pabota c cybmoaynem
485 He

AonycKkaeTcsa

220V MnTtaHne oT ceTn 90-265 | YcTaHaBnBaeTCs B CNOT
B nepemeHHOro nan «C» nNpu U3roTtosBsIeHUN

npubopa
MOCTOSIHHOI 0 TOKa.

YacToTa nepeMeHHOoro
TOKa

0o 63 I'y. HomnHanbHoe
3HaveHune: ~220 B, 50
ry

24V MnTtaHune ot 24 B
MOCTOSAHHOI O TOKaA.

Be3 ranbBaHmn4yeckomn
n3onaunn

7.2 CybmMmopynb aHanoroBbix BxonoB Al

Cybmoaynb aHanorosbix BXoA0B Al npeaHasHayveH A1 BBOAA A0 YeTbIpex YHUMULMPOBAHHbIX
QHaNOroBbIX CMFHAJI0B TOKA N HanpsXXeHns. Ka)kablh KaHan MoOXXeT OblTb MHAMBUAYAbHO
HaCTPOEH Ha NMpUeM TOKOBOIro CUrHana Win CUrHasaa Hanps>KeHus.

7.2.1 TexHuU4YecCKMe XapaKTepucTUKu cybmopynsa
{{#figure: | label = PucyHok 1.2 | content =

Monyne AT

X1 (X2)

Hens Konr.

Bx.1(3) 1 4-20MA/0-10B

gﬂn.o&m. 2
Bx.2(4) 3 4-20MA/0-10B

Npumewanue :
KoHT.2 passemMoB X1 u X2 o6memnuHeH
u coemuHeH C obupmt npubopa.

CxeMa noakJyeHus cybMoayia aHanorosbix BXoaos Al

3}

TexHn4yeckme xapakKTepucTukmn Cy6MOJJ,yJ'IFI aHanorosbIx BXxonos Al:
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PykoBoacTBo no skcnnyaTauun AFABA TMJ1K-40

MapameTp 3HavyeHue
Yncno BXoOAHbIX KaHal0B 4
Twnn BXOOHbIX KaHa10B Tok: 4-20 MA, 0-20 MA, 0-5 MA

Hanps>xkeHune: 0-10 B

Mpenen 0oCHOBHOW MpUBELEHHOW NorpewHocTn, % 0.5

BxogHoe conpoTuBNeHMe KaHana nusmepeHunsa Toka, | 100
Om

BxogHoe conpoTuBNeHMe KaHala usMepeHuns 70
Hanps>xeHus, He MeHee, KOM

MocTosAHHas BpeMeHU n3MepeHus, Mc 67
Bpems onpoca cybmonyns, He 6onee, McC 10
FanbBaHUYeCKas nsonauns OTcyTcTBYET

MNoTpebneHne oT BHYTPEHHEro NCTo4HUKa 24 B, He | 0 (oTCcyTCTBYET)
bonee, MA

7.2.2 Ha3HayeHMe KOHTAKTOB pa3beMoB cybmopyns

Ha3HayeHne KOHTaKTOB pa3beMoB Cy6M0,EI,y1'IFI aHaorosbix BXoOos Al:

Pa3zbem KoHTakT Ha3Ha4yeHue
X1

AHanorosbii BXog 1

obLwn "

X2 AHanorosbIi BXon 3

o6wmin®

1
2
3 AHanorosbI BXon 2
1
2
3

AHanorosbih BXon 4

* o
Ob6uime KOHTaKTbl cybMoayns coeqmHeHbl Mexxay cobo.

7.3 CybmMmopynb aHanoroBbiXx BXoaoB / BbixogoB AlO

CybMoaynb aHanorosbiX BXoA0B / BbixoAoB AlO npefHa3HavyeH A1 BBOAA ABYX U BbiBOAA ABYX
QHaNOroBbIX YHUPULNPOBAHHbLIX CUFTHAI0B TOKa N HanpsXXeHuns. Kaxablh BXogHoM nnbo
BbIXOAHOW KaHas MoxXeT 6bITb MHANBUAYabHO HAaCTPOEH Ha paboTy C TOKOBbIM CUTHAIOM UK
CUIHaIOM Hanps>XeHns.
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PykoBoacTBo no skcnnyaTauun AFABA TMJ1K-40

BXOAMME CHINHANM

4-20MA/0-10B

_O‘ 4-200A/0-10B

BMXORHMO CHIHANM

- 4-20MA/0-10B

{4 4-20ua/0-1208

7.3.1 TexHuU4YecCKMe XapaKTepucTUKu cybmoapynsa
Moayns AIO

X1

Uens | Konr.
Bx.1 1
Bx.2 2
oom| 3
Bax. 1 4
Bux.2 5
.obx | 6

W
Npumevanse :

Kour.3 m 6 passema X1 obmenmMHeHm

M coenMHeHH Cc ofupm

nputopa.

CxeMa NoZKJo4eHus cybmMoay s aHanoroBbiX BXOA0B / Bbixo4oB AlO

TexHn4yeckne xapakTepucTukm cybmoaynsa aHanorosbix BXo4oB / Bbixonos AlO:

MapameTp 3HayeHue

Yucno BXOAHbIX KaHa0B 2

Yurcno BbIXOAHbBIX KaHaI0B 2

Twnn BXOOHbIX U BbIXOAHbIX KaHa/10B Tok: 4-20 MA, 0-20 MA, 0-5 MA
Hanps»>xenune: 0-10 B.

Mpenen 0OCHOBHOM MPUBELEHHOW MOrPELLHOCTH 0.5

BXOOHbIX KaHasnoB, %

BxoOHoe cOnpoTUBAEHNE KaHa/lOB U3MEpPEHUNs 100

TOoKa, OM

BxoOHoe conpoTuBIeHNE KaHa/l0B U3MepeHuns 70

Hanps>XeHus, He MeHee, KOM

MocToAHHas BpeMeHU n3MepeHus, Mc 67

ConpoTuBaeHne Harpy3Kun TOKOBbIX BbIXOA0B, HE 500

6onee, Om

MuHUManbHoe 3Ha4YeHne BXOAHOro conpoTusneHusa | 600 Om

ons Bbixoga 0-10 B

Bpems ycTaHOBNEHUSA BbIXOLHbIX CUTHAJI0B, MC 24

Bpems onpoca cybmonyns, He 6onee, Mc 10

lanbBaHM4yecKasa n3onaums OTcyTcTBYET

MNoTpebneHve oT BHYTPEHHEro NCTO4YHUKa 24 B, He | 51

bonee, MA

7.3.2 Ha3HavyeHMe KOHTAKTOB pa3beMoOB cybMmopyns

Ha3HayeHVe KOHTaKTOB pa3beMa cybMoaynsa aHanoroBbix BXo40B / Bbixonos AlO:

Paszbem KoHTakT Ha3HauyeHune

X1 1 AHanorossin Bxopa 1
2 AHanorosbln BXog, 2
3 06wunin®
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4 AHanorosbIn Bbixoa 1
AHaNoOroBbIN BbIXO, 2

6 06wunin®

* -
Obuime KOHTaKTbl cybMoayns coeanHeHbl Mexay coboi.

7.4 Cybmopynb msmepeHusa tTemnepatypol TMP

CybMoaynb nsmepeHuns Temnepatypbl TMP npefHa3sHayeH Ans BBoAa A0 ABYX CMIHaI0B
TEPMOMETPOB COMPOTUBIIEHNSA N TEPMOISIEKTPUYECKUX Npeobpa3oBaTenen.

Kaxxabli KaHan MoXKeT OblTb UHANBUAYAJIbHO HAaCTPOEH Ha NMpuem CUrHana ot
TepMOoConpoTMBIEHNS Unn Tepmornapbl. CybMoayb OCHaLEH NPY>XMHHBIMU pa3bemMamMu 4Jis
NOOKJ/IIOYEHNS MPOBOAOB AaTYMKOB. TepMonapa NoakJo4aeTcs Nno ABYXMNPOBOAHON CXeMe,
TEpPMOCONPOTUBIIEHNE — MO TPEXMPOBOAHON.

MopknoyeHne Tepmonap K Npubopy A0KHO NPON3BOANTLCS C MOMOLLLIO CheLnanbHbIX
KOMMNEHCAaLMOHHbIX (TEPMO3/1eKTPOAHbIX) MPOBOAOB, U3rOTOBNEHHBIX N3 TEX XKE CaMbIX
MaTepuasios, 4To 1 TepMonapa. Npn coeanHEHNN KOMMNEHCaLUOHHbIX MPOBOAOB C TEpMONapon 1
npubopom Heobxoammo cobnofgaTb NOASAPHOCTb. [PU HAapyLLEHNN YKa3aHHbIX YC0BUA MOryT
BO3HMKaTb 3Ha4YUTeJIbHbIE MOrPEeLWHOCTN Npy n3MepeHnmn. Bo nbexxaHmne BAmaHMsa nomex Ha
N3MepUTesbHYI0 YacTb npubopa nuHuio ceasm nprubopa C 4AaTYMKOM peKoMeHayeTCs
3KpaHUpoBaThb (CM. pUCyHOK). ONNeTKy 3KpaHa cnefyeT CoOeAUHATb B OAHOM ToYKe C obLuen
curHanbHom uenbto npmnbopa. B kayecTBe 06 e CMFHAIbHOW LIeny MOXKET BbICTyNaTb KOHTaKT 2
X2 cybmonynsa 6noka nutaHua 220V nnm KoHTakT 2 X1 cybmonyns 6n1oka nutaHusa 24V. OnneTka
3KpaHa [0J/KHa ObiTb HaAEXXHO U30/IMPOBaHa OT INEKTPUYECKOr0o KOHTaKTa C APYrMMu
NPOBOAHUKAMN U 31IeMeHTaMN MeTalJIM4eCKUX KOHCTPYKUMIA. He fonycKkaeTcs Ncnosib3oBaThb
TepMonapbl C HEM30/MPOBaHHbLIM pabo4ynM cnaem.

0N MOHTa)a UM [eMOHTaX<a NpoBoAa HeEO6X0AMMO OTBEPTKOWN HaXXaTb Ha COOTBETCTBYIOLLINIA
A3bI4OK pa3beMa. BCTPOEHHbIN faTYMK TeMnepaTypbl XO/04HOM0 Cras PacrnosioXXeH B
HernocpeacTBeHHOM 6/IM30CTU K pa3bemMam.

7.4.1 TexHuU4YecCKMe XapaKTepuCcTUKMu cybmoaynsa

Mogyne TMP Moayns TMP
X1 (X2) X1 (X2)
Uens | Kowr. Uens | Xowr,
Bx.1/+ 1 px.1/+ 1 :_,:\3
Px.2/- 2 Ekt Bx.2/- 2 -
Bx.3 3 Bx.3 3 L
Rarwowx o A :
llﬁlﬂlﬁ{'l:) .cf,‘ﬂ':: | 3::; e
MoaxnwyYeHHe TepPMOCONPOTHRIGHMS Noxgxnoyenue TepMOnapH

CxeMa nofkio4eHns cybmonynsa namepeHus temnepaTtypbsl TMP
TexHn4yeckne xapakTepuctuku cybmoayna namepeHusa temnepaTtypbl TMP:

MapameTp 3HayeHue

YnMcnio BXOOHbIX KaHasioB 2
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Tvn BXOOHbIX KaHasnoB

TepmoconpoTusneHus: Pt100, Pt1000, 50M, 100M,
500, 100M.

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

MNpenen 0CHOBHOW NPUBEAEHHON NOrpeLwHocTn, % 0.5

[Onana3oH nsMepseMoro conpoTmaaeHuns, Om 0 - 3905
N3mepuTenbHbIN TOK 418 TEPMOCONPOTUBEHUNI, He | 1

6onee, MA

CxeMa NoAKIYeHNA TepMOCONPOTUBAEHNUSA TpexnposofHas
Onana3oH nsmMepseMoro Hanps>eHus, uB -70 ... +70
CxeMa nogkJw4eHns Tepmonap OByxnpoBoaHas
[Monoca nogaBneHUsa peXxxeKTopHOro gpuneTpa, Ny 0T 49 pno 51
Koahd. mogasneHnsa pexxekTopHoro guabTtpa, dB 62

MNocTosiHHasa BpemeHn ®HY, ¢ 2,0

BpeMms onpoca cybmonyns, He 6onee, McC 10
FanbBaHW4YecKasa nsonayns OTcyTCcTBYET

MNoTpebneHne oT BHYTPEHHEro NCTOYHUKa 24 B, He
bonee, MA

0 (oTcyTcTBYET)

7.4.2 Ha3HayeHMe KOHTAKTOB pa3beMoB cybmopyns

Ha3Ha4yeHVe KOHTaKTOB pa3beMoB CcybMoayns nsmepeHunsa TemnepaTtypbl TMP:

Pazbem | KontakTt | HasHauyeHue

X1 1 KaHan 1. TepMOCONpPOTUBAEHNE N3MEPUTENbHbLIN BXxoA 1 / TepMonapa «+»
2 KaHan 1. TepMmoconpoTmnBeHNE U3MepUTESbHbIN BXoAa 2 / Tepmonapa «-»
3 KaHan 1. TepMoCOnpoTUBIEHNE U3MEPUTESbHbIN BXOA 3

X2 1 KaHan 2. TepMoCONpoOTUBAIEHNE N3MEPUTENbHbLIN BXxoA 1 / TepMonapa «+»
2 KaHan 2. TepMoconpoTuBEeHNE U3MepUTESIbHbIN BXoA4 2 / Tepmonapa «-»
3 KaHan 2. TepMoCONpoTUB/IEHNE U3MEPUTESbHbIN BXOA, 3

7.5 Cybmopynb nusmepeHusa temnepatypsl TMP4

Cybmoaynb nsmepeHust TemnepaTypbl TMP4 npefHa3HayeH And BBOAA A0 YeTblpex CMrHasoB

TEepPMOMETPOB COMPOTUBIIEHUS.

Cybmoaynb OCHaLWEH NPY>XMHHbIMU pa3beMaMin AN NOAK/0YEHMS MPOBOAOB AATHMKOB.
TepMoCONpPOTUBIEHNSA MOAKIOYAOTCS MO TPEXMPOBOAHON CXeMe.

Ona MOHTa)Ka Uiy gemMoHTa)ka NpoBoAa HeobXxoAMMO OTBEPTKOW HaXKaTb Ha COOTBETCTBYIOLLMNA

A3bIHYOK pa3beMa.
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7.5.1 TexHu4YecKMe XapaKTepucTuKu cybmoapynsa

Monyns TMP4

X1
Tens | Kowr.
Bx.3 12
Bx.1 10
Bx.3 9
Bx.1 7
Bx.3 6
Bx.1 4
Bx.3 3
Bx.1 1

NogxMOUeHue TEePMOCONPOTHBIEHMI

Cxema nogknwyeHnsa cybmoayns namepeHus temnepatypbl TMP4

TexHn4Yeckne XxapakTepUCTUKKN cybmoayna namepeHunsa temrnepaTtypbl TMP4:

MapameTp

3Ha4yeHue

Yucno BXOAHbIX KaHas10B

4

Tvn BXOOHbLIX KaHasoB

TepmoconpoTusneHuns: Pt100, Pt1000, 50M, 100M,
50, 100N

MNpenen 0OCHOBHOW NpMBEAEHHON NOrpeLHocTn, % 0.5

[dunana3oH nsmepsiemoro conpotmsieHuns, Om 0 - 3905
N3mMepuTenbHbIN TOK 019 TEPMOCONPOTMBEHU, He | 0.5

b6onee, MA

CxeMa NoAKJ0YeHNS TEPMOCONPOTUBIEHNS TpexnpoBoaHas
lMonoca nogaBneHUsa peXxxeKTopHOro gpuneTpa, Ny oT 49 po 51
Koahdp. mogaBneHnsa pexxekTopHoro gunbTtpa, dB 62

MocTosiHHasa BpemeHu ®HY, ¢ 2,0

BpeMms onpoca cybmonyns, He 6onee, Mc 10
lanbBaHW4Yeckasa nionaymsa OTcyTcTBYET

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

0 (oTcyTcTBYET)

7.5.2 Ha3HauyeHue KOHTAKTOB pa3beMOB cybmopyns

Ha3Ha4yeHMe KOHTaKTOB pa3beMoB cybMoaynsa nsmepeHnsa temnepaTtypbl TMP4:

Pa3bnem KoHTaKT Ha3HauyeHue

X3 1 KaHan 1. TepmoconpoTmnBieHNnE naMepuTenbHbIn BXxoa 1
2 KaHan 1. TepmMoConpoTUB/EHNE N3MEPUTESbHbIA BXOL 2
3 KaHan 1. TepMOCONPOTUBAIEHNE N3MEPUTENbHbLIN BXOA 3
4 KaHan 2. TepMoConpoTuBJ/IeHNEe n3MepuTesbHbIi BXoA 1
5 KaHan 2. TepMoConpoTmnBIEHNE N3MEPUTENbHbIN BXOA 2
6 KaHan 2. TepMOCONPOTUB/IEHNE N3MEPUTENbHbLIN BXOA 3
7 KaHan 3. TepMOCONPOTMBAIEHNE N3MEPUTENbHbLIN BXoA 1
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8 KaHan 3. TepMoConpoTuB/IEHNE N3MEPUTESIbHbIN BXOL 2
9 KaHan 3. TepMoConpoTUB/IEHNE N3MEPUTESIbHbIA BXOL 3
10 KaHan 4. TepMOCONPOTUB/IEHNE N3MEPUTENbHbIN BXoA 1
11 KaHan 4. TepMOCONPOTUBIEHNE N3MEPUTESNbHbLIN BXOA 2
12 KaHan 4. TepMoCoOnpoTMBIEHNE N3MEPUTENbHbIN BXOA 3

7.6 Cybmopynb nsmepeHusa tTemnepartypbl TMP4L

Cybmoaynb nsmepeHus TemnepaTtypbl TMP4L npefHa3Ha4vyeH A8 BBOAA [0 YeTbipex CUrHa 0B
TEepMOMETPOB COMPOTUBJIEHUS.

CybMoay/ib OCHALLEH NMPYXWHHLIMU pa3beMamu AN NOAKI0YEHNS MPOBOAOB AaTHMKOB.
TepMoConpoTUBNEHNS MOOKIOYAOTCS MO TPEXMPOBOAHON CXEME.

Ina MOHTa)Ka Ui AemMoHTa)ka NpoBoAa HeobXo4MMO OTBEPTKON HaXKaTb Ha COOTBETCTBYIOLLMNA
A3bI4OK pa3beMa.

7.6.1 TexHuU4YecCKMe XapaKTepucTUKu cybmoapynsa

Monyns TMP4

Uens EON‘I‘ .

w

P Ll i

ol=in
[:Lu
"

RIR|R KRR R R 0RO R

o wire N w e olw e
winjwe lnlolalo
%

NogxmoueHue TOPNOCOHPO'I‘HBJ!OHK;!

Cxema nofko4yeHus cybmonynsa nsmepeHunsa temnepaTtypbl TMP4L

TexHn4Yeckne XxapakTeEPUCTUKK cybmoayna namepeHusa temnepaTtypbl TMP4:

MapameTp 3HauyeHue

Yuncno BXOOHbIX KaHanoB 4

Tvn BXOOHbIX KaHasnoB TepmoconpoTusnenns: Pt100, 50M, 100M, 5001,
100N

MNpenen 0CHOBHOW NpMBEAEHHON NOrpeLwHocTn, % 0.25

[dnana3oH nsmepsemoro conpotmsaeHuns, Om 0 -450

N3mepuTenbHbIN TOK 418 TEPMOCONPOTUBEHWIA, HE 0.5

6onee, MA

CxeMa NOAKJIYEeHNS TeEPMOCONPOTUBIIEHUSA TpexnpoBoaHas

Monoca nopassieHNA peXxekKTopHoro guabTpa, Ny oT 49 po 51

Koadhh. nogaBneHns pexxekTopHoro punabTpa, dB 62

MocTosiHHasa BpemeHun ®HY, ¢ 2,0

Bpems onpoca cybmoayns, He 6onee, MC 10
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FanbBaHM4Yeckasa nlonsayms OTcyTcTBYET
MoTpebneHne oT BHYTPEHHErO UCTOYHMKaA 24 B, He 0 (oTcyTcTBYET)
6onee, MA

7.6.2 Ha3Ha4yeHue KOHTAKTOB pa3beMoOB cybmopyns

Ha3HayeHMe KOHTAaKTOB pa3beMoB cybMoayns namepenunsa temnepaTtypbl TMP4:

Paszbem KoHTaKkT Ha3sHauyeHune

X3 1 KaHan 1. TepMOCONpOTMBAIEHNE N3MEPUTENbHbIN BXoA 1
2 KaHan 1. TepMoConpoTUB/IEHNE N3MEPUTESIbHbIN BXOL 2
3 KaHan 1. TepMoconpoTmnBeHNE N3MepPUTENbHbIN BXoa 3
4 KaHan 2. TepMoCOnpoTUB/IEHNE N3MEPUTESNbHbIN BXOA 1
5 KaHan 2. TepMoConpoTUBJIEHNE N3MEPUTESIbHbIN BXOL 2
6 KaHan 2. TepMoConpoTUB/IEHNE N3MEPUTESIbHbIN BXOL 3
7 KaHan 3. TepMoConpoTUB/EHNE N3MepUTESbHbIN BXOA 1
8 KaHan 3. TepMOCONPOTMBAIEHNE N3MEPUTESNbHbLIN BXOA 2
9 KaHan 3. TepMoConpoTUB/IEHNE N3MEPUTESIbHbIN BXOL 3
10 KaHan 4. TepMoConpoTMB/IEHNE N3MEPUTENbHbIN BXxoa 1
11 KaHan 4. TepMOCONpPOTUBJSIEHNE N3MEPUTESbHbIA BXOL 2
12 KaHan 4. TepMOCONpoTUBJIEHNE U3MEPUTESIbHbIA BXOL 3

7.7 CybmMmopynb u3MepeHus TeMnepaTtypbl U yrjiepoaHoro noteHuyvana
TMC

Cybmoaynb namepeHus TemnepaTypbl U yrnepoaHoro noteHunana TMC npegHasHavyeH ans
BBOLa CUrHA/NOB TEPMOMETPOB COMPOTUBSIEHNS U TEPMOISIEKTPUYECKMX NnpeobpasoBaTenen
(KaHan 1) n NoCTOSAHHOr 0 Hanps>XXeHunsa B AnanasoHe +/- 1600 mB (KaHan 2) .

KaHan 1 moxeT 6bITb HAaCTPOEH Ha NPUeM CMrHasia 0T TEPMOCOMNMPOTUBIIEHUS UK TepMonapsl.
KaHan 2 npegHa3HayeH TObKO OJ19 M3MepeHns NOCTOAHHOI0 Hanps>XeHns B Anana3oHe +/-
1600 mB. CybmMoaynb OCHaLLeH NPY>XXUHHbLIMWU pa3beMaMin A5 NOAKA0YEHNA NPOBOLOB
haT4ynkos. TepMonapa nogkJso4aeTcsa No ABYXNPOBOAHOM CXeMe, TEPMOCONPOTUBIIEHNE - MO
TpexnpoBO4HOMN.

MopkntoyeHne TepMonap K Nnpubopy [OJHKHO MPON3BOANTHCS C MOMOLLLIO CrieuaibHbIX
KOMMNEHCAaLMOHHbIX (TEPMO3/1EKTPOAHbLIX) MPOBOAOB, U3rOTOBNEHHbIX N3 TEX XKE CaMbIX
MaTepuasios, 4TO 1 TepMmonapa. [Mpu coegnHEHN KOMMEHCaLNOHHbIX MPOBOAOB C TEPMONapPon U
npnbopom Heobxogmnmo cobntofaTb NOAAPHOCTb. PN HapyLWEeHUN yKa3aHHbIX YCJI0BUA MOTyT
BO3HWKATb 3HAYMTENIbHbIE NOrPeLLIHOCTM NpU n3MmepeHun. Bo nbexaHne BanaHMa noMmex Ha
n3MepuTesbHY0 YacTb Nnpmubopa nHKIO cBA3M Npubopa € 4aTYNKOM peKoMeHAyeTCs
3KpaHMpoBaTb (CM. PUCYHOK). ONseTKy 3KpaHa cnefyeT CoOeaAnHATb B 04HOM To4YKe C obLien
CUrHanbHOM Lenblo Npubopa. B KavecTBe 06LLEeN CMFHaNIbHOW LLenn MOXKeT BbiCTynaTb . OnneTka
3KpaHa fos/mKHa bbITb HageXXHO N30IMPOBaHa OT 3NIEKTPUYECKOr0 KOHTakTa C ApyruMun
NPOBOAHMKAMU N 3/IeMeHTaMn MeTaJlJINYEeCKNX KOHCTPYKLUUIA. He gonyckaeTcsa ncnosib30BaTbh
TepMonapbl C HEM30/MPOBAHHLIM pabo4ynM cnaem.

[Ons MOHTaXka nam AeMOHTaXka NpoBoJa HeobxoaMMO OTBEPTKOM HaXXaTb Ha COOTBETCTBYIOLLNNA
A3bI4OK pa3beMa. BCTpoeHHbIN AaTymMK TeMnepaTypbl XOJ04HOI0 Cnas pacrnosIoXXeH B
HernocpeacTBeHHOM 6M30CTU K pa3beMam.
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Cxema nogktoveHusa cybmonyna TMC

7.7.1 TexHuU4YecKMe XapaKTepucTUKu cybmoaynsa

TexHNYeckmne XxapakTepucTukn cybmonyns namepeHns TemnepaTypbl U yriepogHoro

noteHumnana TMC:

MapameTp

3HavyeHue

Yumcaio BXOOHbIX KaHasoB

2

Twun BXoOHbIX curHanoB (KaHan 1)

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

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

Twnn BXOoOHbIX CUrHanoB (KaHan 2)

[ToCTOAHHOE HanpsXXeHune

Mpenen oCHOBHOW MpUBEAEHHOW NorpewHocTn, % 0.5

Idvana3oH n3mepsiemoro conpotusneHns (Kanan 1), | 0 - 3905

0]V

N3MepuTenbHbIN TOK AN9 TepMOCONPOTUBIEHUN, He | 1

6onee, MA

CxeMa NoAKJIto4YeHNSs TEPMOCONPOTUBIEHUS TpexnpoBoAHas
Ounana3oH namepsiemoro Hanps»xeHus (Kanan 1), -70 ... +70

MB

Cxema noaknayeHna TepMmonap [OByxnpoBofHas
[dnana3oH n3mepsiemMoro HanpsxxeHus (KaHan 2), -1600...+1600
MB

Monoca nopassieHNa pexxekKTopHoro punabTpa, Ny oT 49 po 51
Koadhh. nogaBneHns pexxekTopHoro unbTpa, dB 62

MocTosiHHasa BpemeHun ®HY, ¢ 2,0

Bpems onpoca cybmoayns, He 6onee, Mc 10
FanbBaHUYecKas nsonauns OTcyTcTBYET

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

0 (oTcyTcTBYET)

7.7.2 Ha3HayeHMe KOHTAKTOB pa3beMoB cybmopyns

Ha3HayeHne KOHTaKTOB pa3beMoB cybMoayns namepeHust tTemnepaTypbl TMC:
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Paszbem

KoHTakt | Ha3dHayeHue

X1

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

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

KaHan 1. TepMOCOMNpoTUBAEHNE N3MEPUTENBHBIN BXOA 3

X2

KaHan 2. HanpshkeHne namepuTtenbHbin Bxoa 1

KaHan 2. HanpshkeHne namepuTesbHbIN BXog, 2

1
2
3
1
2
3

KaHan 2. He ncnonb3syeTcs.

7.8 Cybmopynb pucKpeTHbiXx Bxonos DI

Cybmoaynb AnckpeTHbIX BXxonos DI npeaHa3HayeH Oaa BBOAA A0 YeTblpex AUCKPETHbIX CUrHANO0B
TUMA «CYXON KOHTAKT» UW «OTKPbITbIA KonekTop». KaHanbl 3 n 4 cybmoaynst MOryT BbiICTynaTb
B POJIM CYETHbLIX BXO0B (KaK BbICOKOCKOPOCTHbIX, TaK M HU3KOCKOPOCTHbIX) C PYHKLINEN
aHTuapebesra s BO3MOXKHOCTU MCMONIb30BaHNS OATHYNKOB C MEXAHNYECKMMUN KOHTaKTaMMu.
CybmMoaynb MMeeT rpynnoBylo rajlbBaHWYECKYO U30J1SLMIO.

7.8.1 TexHu4YecKMe XapaKTepucTUKu cybmoapynsa

Mogyas DI Moayns 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 L 3
AarTymK THNA "CyXoH XOMTAXT" Aarumx Tuna "OTXPNTMH xXonanexTop"

NpuMevanne: KoHraxTn 3 pasdemMos X1 u X2 obpenMHeHNM.

CxeMa nofk/oveHus cybmonyna ouckpeTHbiX Bxonos DI

TexHn4yeckne xapakTepucTukn cybmoaynsa anckpeTHbiX BXonos DI:

MapameTp 3HauyeHue

Yncno BXoOHbIX KaHa 0B 4

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

MakcumanbHasa 4acToTa CHEeTHbIX MMMYbCOB, KIL, 10 (0,09%)

HoMunHanbHOe Hanpsh>xeHne KoMMmyTauuu, B 24

HoMMHanbHLIN TOK KOMMyTauum, MA 1

Bpems onpoca cybmoayns, He 6onee, MC 10

lanbBaHM4Yeckasa n3onaumsa EcTb, rpynnoBsas

MoTpebneHne oT BHYTPEHHEro NCTOYHUKaA 24 B, He Bonee, MA 4

*
Mpw BkAOYeHUN pyHKUUK aHTnapebesra.

7.8.2 Ha3Ha4yeHue KOHTAKTOB pa3beMoOB cybmopyns

Ha3HayeHne KOHTAaKTOB pa3beMoB cybMoayns ANCKpeTHbIX Bxonos DI:
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Paszbem

KoOHTaKT

Ha3Ha4yeHue

X1

OunckpeTHbIn Bxog 1

OncKkpeTHbIN BXOg 2

O6|.|.|,|/||7|*

X2

ONCKpeTHbIN BXo4 3

OunckpeTHbIn BXxog 4

1
2
3
1
2
3

06Lwmin”

* .
ObLimne KOHTaKTbI Cy6MO,D,yJ'IF| coeagnHeHbl Mexay cobon.

7.9 Cybmopynb auMcKpeTHbix BxonoB DI6

Woxyms DIe

xx»
s | e
L LLTL ..

SR LLL I

padtsh 3 b
- . « -

-

-

1]

P ] —

Momyas DIs

X1 (x)
tonn | Howw
i 4
beited 1}
v s
peaisd 2y
; o L,
o 3 P
et | 4 | >_ |

I (- -

Raveonx TMIA “OTNpAMTMR  BORBNTOR

CxeMa noaksno4veHus cybMmonyns ANckpeTHbIX Bxoaos DI6

CybMopnynb AMcKpeTHbIX Bxogos DI6 npefHa3HavyeH a4 BBOAA A0 LUECTU AUCKPETHbLIX CUTHAIOB
TUMA «CYXON KOHTAKT» UN «OTKPbITbIA KONeKTop». KaHanbl 3 1 4 cybMoayna MOryT BbICTYMNaTb

B POJIN CHETHbLIX BXOO0B, KaK BbICOKOCKOPOCTHbIX, TaK N HU3KOCKOPOCTHbIX C (byHKLI,I/IGI?I

aHTw:l,pe6e3ra 0714 BO3MOXXHOCTU UCMNOJIb30BaHUNA AaTHYUKOB C MEXQaHUYECKNMUN KOHTaKTaMMW.

KaHanbl 3 n 4 cybmonyns moryT paboTaTb B peXxnuMe namMepeHuns nepmoga MMMNybCcoB.

Cy6MO,EI,yJ'Ib MMEET rpynnoByto rajibBaHN4YeCKY0 U30J14LNIO.

7.9.1 TexHuM4YecCKMe XapaKTepUuCTUKM cyOMoaynsa amcKkpeTHbix BxoaoB DI6:

MapameTp

3HavYeHune

Yucno BXOAHbIX KaHa0B

6

Tvn BXOOHbIX KaHasnoB

CyXON KOHTaKT, OTKPbITbIN KOJJIEKTOP

Yucno cyeTHbIX KaHanoB 2
MakcumanbHasa 4acToTa CHeTHbIX UMMYJbCOB, KL, 10 (0,09[1])
[dnana3oH nimepeHus nepnoga MMMNysibCcos, C 0,01 - 650
HoMuHanbHOE Hanpsa>xeHne KoMmmyTauumn, B 24

Bpems onpoca cybmonyns, He 6onee, Mc 10
HOMWHaNbHbLIN TOK KOMMyTauum, MA 1

FanbBaHW4YecKasa nsonayns

EcTb, rpynnosas

[1] Mpwn BkAtoYeHUN hyHKLMM aHTUapebesra.

7.9.2 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybMopynsa auckpeTHbiX BxoaoB DI6:

Pa3sbem KoHT. Ha3HavyeHue

X1 1 OnckpeTHbIn Bxopg 1
X1 2 OnckpeTHbIN BXxopg 2
X1 3 OuckpeTHbIN Bxog 3
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X1 4 06wnit”
X2 1 OnckpeTHbIn BXopg 4
X2 2 OnckpeTHbIn BXxog 5
X2 3 OncKkpeTHbIN BXxog 6
X2 4 06wuir*

E3
ObLme KOHTaKTbl cybMoayns coenHEeHbI

Mexxay cobon.

7.10 Cybmoaynb AUCKPETHbIX BbIXOAO0B TUNA «OTKPbITbIA KOJIJIEKTOP>»

DO

CybmMoaynb ANCKpPeTHbIX BbixogoB DO npegHa3HayeH A5 BbiBOAA [0 YeThipeX OUCKPETHbIX
CUIHANOB TUMNa «OTKPbITbIN KosekTop». CybMoayib MMeEeT rpyrnoByio rajbBaHUYECKYO

nionauunto.

7.10.1 TexHuM4YeCKMe XapaKTepuCTUKu cyomopyns

Moayns DO
O +V
X1 (X2) |

llens | Konw. m

C ] :

1(3) 1 .

Bux2 (4)] 2 ©

O6up1it 3 0 -V

Mpumevanue: Konraxrn 3 passemon X1 u X2 obrenmHeH:.

CxeMa noakoyeHns cybmonyna ANCKpeTHbIX Bbixogos DO

TexHn4yeckne XxapakTeEPUCTUKN cybMoayna AUCKPETHbIX BbiIxonoB DO:

MapameTp

3HayeHue

Yucno BbIXOAHbBIX KAHAI0B

4

Twvn BbIXOOHbIX KaHa10B

OTKPbITbIN KONJIEKTOP

MakcumanbHoOe Hanps»xeHne KoMmmyTauuu, B 24
MaKcMManbHbI TOK KOMMyTauumn, MA 200
Bpems onpoca cybmoayns, He 6onee, MC 10

anbBaHW4Yeckasa nlonaymsa

EcTb, rpynnoBas

MNoTpebneHne oT BHYTPEHHEro NCTo4HnKa 24 B, He 6onee, MA 0 (oTcyTcTBYET)

7.10.2 Ha3HauyeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3Ha4yeHne KOHTaKTOB pa3beMoB Cy6MO,D,yJ'IF| ONCKPETHbIX BbIXOO0B DO:

Pa3zbem KoHTaKkT Ha3sHauyeHune

X1 1 OunckpeTHbIN Bbixog, 1
2 OnCKpeTHbIN Bbixopg, 2
3 06wwmin*
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X2 1

OncKpeTHbIN BbiXoa 3

OnckpeTHbIN Bbixoa 4

06wunin®

* o
Ob6uime KOHTaKTbl cybMoayns coeqmnHeHbl Mexxay cobo.

7.11 Cybmoaynb AMCKPETHbIX BbIXOAOB TUMNA «OTKPbITbIA KOJNJIEKTOP>»

DO6

CybMoaynb ANCKpPeTHbIX BbixoaoB DO6 npefHa3HavyeH A5 BbIBOAA A0 LLIECTU UCKPETHbIX
CUrHAJIOB TUMA «OTKPbITLIA KOJIJIEKTOP>» WX YNpaBiaeHUs ABYMSA ApaiBepaMu LaroBbliX
aBuratenen no curHanam: STEP, DIR, ENABLE. CybMoaynb nMeeT rpynnoByto rajibBaHNYeCKYH

n3onaunto.

i

2 i

Kone .

i

L4 &

a2

CxeMa noaKJo4YeHnss Moayna OUCKPEeTHbIX Bbixogos DO6

7.11.1 TexHMYeCKMUEe XapaKTEepPUCTUKM MOAYJIA AUCKPETHbIX Bbixoaos DO6

MapameTp

3HayeHue

Yucno BbIXOAHbBIX KAaHA10B

6

Twn BbIXOOHbIX KaHa10B

OTKPbLITLIN KOJIJIEKTOP

MakcmnMmanbHoe Hanps»xeH

ve koMmmyTauun, B

24

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

anbBaHW4Yeckasa nionaymsa

EcTb, rpynnosas

MNoTpebneHne oT BHYTPEHHEro NCTo4HUKa 24 B, He Bonee, MA

10

7.11.2 Ha3Ha4YeHue KOHTAKTOB pa3beMOB MOAYJA AUCKpPeTHbIX BbixoaoB DO6

Paszbem KoHTakT Ha3sHauyeHune

X1 1 OncKkpeTHbIN Bbixog 1
2 OunckpeTHbIN BbIXxoA 2 nnu STEP warosoro asuratens kaHana 1
3 OncKpeTHbIN BbixoA 3
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X2

OnckpeTHbIN BbiXOA 4

OunckpeTHbIN Bbixon 5 nnn STEP warosoro agsuratensa kaHana 2

OnckpeTHbIN BbIXOA 6

AW |IN| =

obwnn

7.12 Cybmopynb AUCKPETHbIX BbIXOA0B TUNA «OTKPbITbIA KOJIJIEKTOP»

DO6L

CybMoaynb OUCKPEeTHbIX BbixoaoB DO6L npefHa3HayeH 015 BbiBOAA A0 WECTN ONCKPETHbIX
CUrHANOB TUMA «OTKPbITbIN KoNnekTop». CybmMoaynb nMeeT rpynrnoByto rajibBaHN4YeCKyto

nsonauunto.

Moayns DOS

X1

[

Kone .

1

— i

Xone .

“i

L2 i

& lw N | »

CxeMa MoaK/lYeHns Moayns AUCKPETHbIX Bbixoaos DO6L

7.12.1 TexHUYeCKUEe XapaKTEepUCTUKM MOAYJIA AUCKPETHbIX Bbixoaos DO6L

MapameTp

3Ha4yeHue

YnMcnio BbIXOOHbIX KaHas10B

6

Twvn BbIXOOHbLIX KaHa 0B

OTKPpbITbIN KONJIEKTOP

MakcumanbHoe Hanpsa>XeHne KoMmMmyTaunn, B

24

MaKCMMaNbHbIN TOK KOMMyTauum, MA

200

BpeMms onpoca cybmonyns, He 6onee, McC

10

lanbBaHW4Yeckasa nionaumsa

EcTb, rpynnosas

MNoTpebneHne oT BHYTPEHHEro NCTo4HnKa 24 B, He 6onee, MA

10

7.12.2 Ha3Ha4eHue KOHTAaKTOB pa3beMOB MOAYJIA AUCKPETHbIX Bbixoaos DO6L

Paszbem KoHTakT Ha3sHauyeHune

X1 1 OnckpeTHbIN Bbixog 1
2 ONCKpeTHbIN Bbixopg, 2
3 OncKpeTHbIN Bbixoa 3

X2 1 OncKkpeTHbIN Bbixoa 4
2 LOVCKpeTHbIN BbIXOA 5
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| 3 OnckpeTHbIN BbiXoa 6
| 4 Oobwunn

7.13 Cybmoaynb AMCKPETHbIX BbIXOAOB TUNA «CMMUCTOpP>» SIM

CybMoaynb ONCKPETHbIX BbiXxoaoB SIM npefHa3HavyeH A BbiBoAa 00 OBYX OMCKPETHbIX
CUTHaJIOB TUMa «CUMNCTOP» N CNYXNT ANAd KOMMYTaluUW Harpy3skm rnepeMeHHOro Toka.
CybmMoaynb MMeeT rpyrnnoBylo rajlbBaHWYECKYO U30a58UM0. KOMMyTauus Harpy3ku npoucxoanT
npun nepexone Hanps>XeHns Yepes HoJlb. Bbixoabl cybmonyns 3aluleHbl NaaBKUMIK
npeaoxpaHmnTenamun. ﬂ,l‘lﬂ 3aMeHbl npegoxpaHnTens HeOGXO,D,VIMO CHATb 3a4HIOK KPbIWKY
npubopa n n3eneds cybmonynb U3 caoTa.

7.13.1 TexHuM4YeCKMUe XapaKTepucTUKu cyomopyns

Moanyne SIM

X1 (X2)

Uens KoHT.

RH
Brix1 (2) 1 1} O N
~220B

Dol (2)] 2 ]
Pl (2)] 3 F

CxeMa noaksoyeHus cybMonyns ANCKPEeTHbIX Bbixoaos SIM

TexHn4yeckme xapakKTepucTukmn Cy6MO,£I,yJ'IFI ONCKPETHbIX BbIXOO0B SIM:

MapameTp 3HavyeHue
Yucno BbIXOAHbBIX KaHa10B 2

Twn BbIXOAHbLIX KaHaJ0B CnmuncTop
HoMunHanbHOe Hanps)xeHne KoMmmyTauuu, B ~220
MakcuManbHbIN TOK KOMMyTauuu, A 2
MWHUMaNbHBIN TOK KOMMYyTaunm, MA 80
MakcuMasibHaa CKOPOCTb U3MEHEHNA HanpsXXeHnsa Harpyskun, B/Mkc 1000

Tvn NnnaBkKoOro npepoxpaHuTens 2A, 250B,5 %x 20 mm
BpeMms onpoca cybmonyns, He 6onee, Mc 10
FanbBaHM4Yeckasa n3onaymsa EcTb
MNoTpebneHne oT BHYTPEHHEro NCTOYHUKaA 24 B, He Bonee, MA 0 (oTcyTcTBYET)

7.13.2 Ha3HayeHMe KOHTAKTOB pa3beMoB cybmopyns

Ha3HayeHMe KOHTAaKTOB pa3beMoB cybMoay st ANCKPETHbIX BbixoOoB SIM:

Paszbem KoHTakT Ha3sHauyeHune

X1 1 OnckpeTHbIN Bbixog 1
2 Obwuin Bbixoda 1
3 O6bwui Bbixoda 1
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X2 1 ONCKpEeTHLIN BbIXOA 2
2 O6bLwunin Bbixoda 2
3 O6bLwunin Bbixoda 2

7.14 Cybmopynb AUCKPETHbIX BbIXOA0B TMNA «CMMUcTOp>» SIM3

Cybmoaynb ANCKPETHbIX BbIX0AoB SIM3 npefHa3HayeH A5 BbIBOAA A0 TPEX ANCKPETHbIX
CUIHANOB TUMNA «CUMUCTOP» U CIYXKUT OJI KOMMYTauun Harpy3kn nepeMeHHoro Toka.
CybmMoaynb MMeeT rpynnoBylo rajlbBaHMYECKYO U30a5aUM0. KOMMyTaumns Harpy3km npoucxoanT
npu Nepexone HarnpsH>KeHns Yyepes HoJb. Bbixoabl CcybMoayns 3alMLLEHbI NTABKUMM
npefoxpaHuTensMn. Ans 3aMeHbl NpefoxpaHnTens HeobXoAMMO CHATb 3a4HIOK KPbILKY
npmnbopa n n3eneyb cybmMoaynb N3 caoTa.

7.14.1 TexHuU4YecCKMUe XapaKTepuCcTUKu cyomopyns

Momyne SIM3

Lens | Kour.
OfBw. 3 3 j—'F
Ofw. 3 2 ~220B

Bux.3 1 p—1 1N

Uens | Konr.

Ofw. 2 2 _RH_.F.,22°B
Bux.2 1 |—1 N

lUens | Konr.

OBu. 1 2 —Rl,l—‘F~22°B
Bux.1 1 |——{ 1N

Cxema noako4eHns cybmonynsa ANCKPEeTHbIX BbIXo4oB SIM3

TexHnYeckne XxapakTeEPUCTUKN cybMoayna OUCKPETHbIX BbIX040B SIM3:

MapameTp 3HavyeHue
Yucno BbIXOAHbBIX KaHA10B 3

Twvn BbIXOAHbLIX KaHaJI0B CumuncTop
HoMuHanbHOE Hanps>xeHne KoMmmyTauumn, B ~220
MaKCrMasbHbIN TOK KOMMyTauum, A 2
MUHUMaNbHbLIN TOK KOMMyTauum, MA 80
MakcuManbHasa CKOPOCTb U3MEHEHUS HanpPsaXXeHUsa Harpysku, B/mMkc 1000

Tvn NnaBKOro npegoxpaHuTens 2 A 250B,5 x 20 mm
Bpemsa onpoca cybmoayns, He 6onee, Mc 10
FanbBaHW4YecKasa nsonauns EcTb
MoTpebneHne oT BHYTPEHHEro NCTo4HUKa 24 B, He Bonee, MA 0 (oTcyTcTBYET)

7.14.2 Ha3Ha4yeHuWe KOHTAaKTOB pa3beMoOB cybmopyns

Ha3HayeHne KOHTaKTOB pa3beMoB CybMoaynsa ANCKPETHbIX BbIXoAoB SIM3:
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Pa3bvem KoHTakT Ha3HauyeHue

X1 1 OunckpeTHbIN Bbixog 1
2 O6bwnn Bbixoda 1

X2 1 ONCKpeTHbIN Bbixopd, 2
2 Obwuin Bbixoda 2

X3 1 OnCcKpeTHbIN Bbixog, 3
2 O6bwnn BbIXoda 3
3 Obwnn BbIXoda 3

7.15 Cybmopynb AUCKpPEeTHbIX BbIXOAO0B TUNa «pene» R

Cy6MO,EI,y}'Ib ONCKPETHbIX BbIXOO0B R npegHa3sHa4deH AJid BbiBOA4a OO0 OBYX OANCKPETHbIX CUTHAJI0OB

TWMNa «pene» N CNyXXnTt angd KOMMyTaununm Harpyskm rnoCtoAHHOIo n nepemMeHHOro Toka.

Monyne R

X1 (X2)

lens

Konw.

H3.1(2)

O

O6ml (2)

K narpysxe

2 >

]
L

HP.1(2)

3 >

CxeMa NnoakJ/yeHus cybmMoayna ANCKPETHbIX BbIX0O0B R

TexHn4yeckue XapaKTeEPUCTUNKN Cy6MO,£I,yJ'IFI ONCKPETHbIX BbIXOO0B R:

MapameTp

3Ha4yeHue

Yucno BbIXOAHbBIX KaHa10B

2

Twvn BbIXOOHbIX KaHa 0B

HP 1 H3 KoHTaKkTbI pene

MakcumanbHoe Hanpsa>xeHne KoMmMmyTaunn, B

6onee, MA

240
MepemeHHOro Toka

60
MocTosAHHOIr 0 TOKa
MaKCrMasbHbIN TOK KOMMyTauum, A 2
MunHuManbHaa KOMMyTUpyeMas Harpyska 100 MA, 5B
BpeMms onpoca cybmonyns, He 6onee, McC 10
MNoTpebneHne oT BHYTPEHHEro NCTOYHUKa 24 B, He | 29

7.15.1 Ha3Ha4yeHMe KOHTAKTOB pa3beMoOB cyomoaynsa

Ha3HayeHne KOHTaKTOB pa3beMoB CybMoayns AUCKPETHbIX BbIX0A0B R:

Pa3zbem KoHTaKT Ha3HauyeHue
X1 1 KaHan 1. HopManbHO 3aMKHYTbIN (H3) KOHTaKT
2 KaHan 1. O6wnin KOHTaKT
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KaHan 1. HopManbHO-pa3oMKHyTbIN (HP) KOHTaKT

X2

KaHan 2. HopManbHO-3aMKHYTbIN (H3) KOHTaKT

KaHan 2. O6Wwnin KOHTaKT

W NP | W

KaHan 2. HopManbHO-pa3oMKHYThIN (HP) KOHTakT

7.16 Cybmopynb AUCKpPETHbIX BbIXOAO0B TUna «pene» R4

Cybmoaynb ONCKPETHbIX BbIX0A0B R4 npeaHa3HayeH OJia BbiIBOAA A0 YeTblpexX ANCKPETHbIX
CUTHAMOB TUMA «Pefe» U CIAYXKUT A8 KOMMYTaLUun Harpyskn NoCTOSHHOIO 1 MepeMeHHOro Toka.

Monyne R4

X1

Uens

Konuwr.

Of6uw; . 4

Ofw. 3

HP.3

Ofw. 2

K marpyske

HP.2

Ofu. 1

HP.1

HINw sl

CxeMa nofkoyeHns cybMonyns ANCKPEeTHbIX BbiIxoaos R4

TexHNn4YecKne xapakTepucTmkn cybMmoayns AUCKpPeTHbIX BbIX0A40B R4:

MapameTp

3HavyeHue

Yuncio BbIXOOHbIX KaHas10B

4

Twvn BbIXOOHbLIX KaHa 0B

HP KOHTakTbl pene

MakcumanbHoe Hanpsa>XxeHne KoMmMmyTaunn, B

6onee, MA

240
NepeMeHHOro Toka

30
MocTosAHHOro ToKa
MakcuManbHbIN TOK KOMMyTauuu, A 2
MuHuUManbHaa KOMMyTUpyeMas Harpyska 100 MA, 5B
Bpemsa onpoca cybmoayns, He 6onee, Mc 10
MoTpebneHne oT BHYTPEHHEro NCTOYHWKa 24 B, He | 34

7.16.1 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3Ha4yeHne KOHTaKTOB pa3beMoB Cy6MO,EI,y1'IFI ONCKPEeTHbIX BbIXOA40B R4:

Paszbem KoHTakT Ha3HauyeHnune

X1 1 KaHan 1. HopManbHO pa3oMKHyTbIN (HP) KOHTakT
2 KaHan 1. O6wunin KOHTaKT
3 KaHan 2. HopManbHO pa3oMKHYThIN (HP) KOHTakT
4 KaHan 2. O6Lwmnin KOHTaKT
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KaHan 3. HopManbHO pa3oMKHYTbIN (HP) KOHTakT

KaHan 3. OOLWnN KOHTaKT

KaHan 4. HopManbHO pa3oMKHYTbIN (HP) KOHTakT

(oo N IR ENe) NG, |

KaHan 4. O6Lmnin KOHTaKT

7.17 Cybmopynb 3HkKopepa ENI2

CybMoaynb MHKpeMeHTaslbHOro 3HKoaepa ENI2 npefHa3HayvyeH A5 NOOKIOYEHNA OBYX
WHKpPEMeHTasIbHbIX 9HKOOEPOB 1 NoAcyeTa YACa MMMNYJIbCOB Ka)K40oro aHKoAepa No CMrHanam A,
B, Z. ocTynHbl 3 pexxnma cyeTa X1 (no nepegHeMy OPOHTY 04HOro cMrHana), x2 (no nepegHemy
N 3agHeMy PpOHTY OAHOro curHana), x4 (no nepegHemy 1 3agHemy poHTaM ob6oMx CMrHanoB).
Mo yMon4aHMIo yCTaHOBEH peXxum cHeTa x1.

Maogyne ENI2 Maogyrm ENZ
X1 X1
[ Henn Xowr . A Uens Eowe .
jBoan | 2 - BaoaA | 1
[Bucas | 2 - Ba0aB | 2
[paz | 5 | Beaz | 3
x2 X2
e s Kowr . Uens Konr .
A
Baoa A 1 ° Beog A 1
Baoa B 2 > Kisog B 2
Broa 2 3 = Bxoa 2 3
[coma | 4 otk | & {t
Rawwsx THna “Cyxo® xowvaxe™ RATwnK THDA “OTKPNTMR  KOARONTOP ™

Cxema nogkntoydeHna Mmooy ns asHkogepa ENI

TexHnYeckne xapakTepucTukym Moayns ANCKPeTHbIX BXonoB ENI2:

MapameTp 3HayeHue

Yuncno sHKoLepos 2

Twn BXOAHbIX KaHa1I0B CyXxon KOHTaKT, OTKPbITbIN
KONJIEeKTOp

MakcumanbHasa 4acToTa CHETHbIX MMMYIbCOB, KIL, 400

Pe>xnmbl cyeTa x1, x2, x4

Hanps»xeHne KoMMyTaL M KOHTaKTOB (MepekoyaeTcs 12,24

nporpamMmmHo), B

HOMWHaNbHbIN TOK KOMMyTauum, MA 5(npnV =12B), 10 (npn V = 24 B)

Bpems onpoca cybmonyns, He 6onee, Mc 10

anbBaHW4Yeckasa nlonaumsa EcTb, rpynnosas

MoTpebneHne oT BHYTPEHHEro UCTO4YHNKa 24 B, He 6onee, MA 60

7.17.1 Ha3HauyeHMe KOHTaKTOB pa3beMOB MoAayJisa 3HKoaepa ENI2

Pa3bvem KoHTakT Ha3sHauyeHue

X1 1 Bxon A nepBoro KaHasna
2 Bxopn B nepsoro kaHana
3 Bxon Z nepBoro KaHana

X2 1 Bxon A BTOpoOro kaHasna
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| 2 Bxon B BTOporo kaHana
| 3 Bxopn Z BTOporo kaHana
| 4 O6bwunin

7.18 Cybmopynb nHtepdencos 232/ETH

Cybmoaynb nHtepdencos 232/ETH npefHa3HavyeH ansi KOMMyHUKauum npubopa no

nHTepdencam RS-232 n Ethernet.

TexHn4yeckne xapakTepucTukmn cybmonynsa nHtepgencos 232/ETH:

MapameTp 3HauyeHue
Yucno kaHanos Ethernet 1
Tun Ethernet 10/100BaseT

CKOpoCTb Nnepenayn AaHHbix Ethernet

10 M6uTt/c nnn 100 MbuT/c

OnvHa nuHum cesa3m Ethernet, makc.

100 m

lanbBaHMYeckasa pa3sa3ka Ethernet 1500 B

Twn pa3bema Ethernet 8P8C (RJ45)
Yucno kaHanos RS-232 1

CKopoCTb Nnepenaynm faHHbIX RS-232 230400 6uT/c
OnvHa nuHum cea3m RS-232, makc. 15 ™

Twun pasbema RS-232 8P8C (RJ45)
FanbBaHu4Yeckas pa3Bsa3ka RS-232 OTcyTcTBYET

7.18.1 WUHTepdcdenc RS-232

Ha nopT RS-232 (pa3beM X1) BbiBEAEHA KOHCOJIb Npnbopa Ans AO0CTyna K 3arpy3yunky u
onepaumoHHon cucteMe. Takxke AaHHbIA NOPT MOXET ObITb MCMONb30BaH A5 paboThl C
pPa3NnNYHbIMN BHELWWHNMN YCTPONCTBaMuK - Mogemamu, 6okamm 6ecnepebonHOro NnuTaHna u T. M.

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

7.18.2 Ha3Ha4yeHMe KOHTAKTOB pa3beMoOB cybmopyns

Hun>xe B Tabnuue npmnBoOonTCA Ha3Ha4eHNe KOHTaKTOB pa3beMa. B KOMMAeKT nocTaBkKu np|/|60pa

BXOOMWT nepexonHbin kabenb Rj45-DBI9M.

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

Ha3HavyeHMe KOHTakToB pa3bema X1 RJ45 (8P8C) RS-232 cybmonynsa nHtepdgencos 232/ETH:

KOHT. Ha3sHa4yeHue

DSR

DCD

DTR

GND

RXD

TXD

N o g B~|lW NP

CTS
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8 RTS
Ha3Ha4eHne KoHTakToB pa3beMa DBIM nepexogHuka RJj45(8P8C) - DBIOM ana RS-232:

KoHT. Ha3HaueHue
DCD
RXD
TXD
DTR
GND
DSR
RTS
CTS

O oo N OO B~ W|IN |

7.18.3 WHTepdeinc Ethernet

MopT Ethernet (pa3zbem X2) npegHasHavyeH Os5 NOAKAOYEHUA Npubopa K IoKasibHOMN
BbIYNCNTENIbHOM ceTu. 1o AaHHOMY MOPTY NMPOU3BOANTCA NoAKAYeHne Nnpmnbopa K cpeae
nporpamMmmMmupoBaHusa Codesys a4 3arpysku, oTnagkun, U3SMEHEHUNA N HACTPONKN NPOrpamMmM.
Pa3zbeMm nopTa Ethernet o6opynoBaH CBETOAMOAHBIMN NUHANKATOPAMUN, NOKa3bIBaAOLWNMU
COCTOSAHME MOAKIOYEHMNS. 3eneHbln nHankaTop «Link» obo3HavYaeT nogkato4YeHne K CeTn 1
MUraHMEM MNoKa3biBaeT obpalleHne K Hel. XKenTblh MIHOUKATOP NOKa3blBaeT CKOPOCTb
coegunHeHus: ceetutca - 100 MéuT/c, He ceeTuTCAa - 10 MbuT/C.

BHumaHue! B cocTase npubopa mMoxxeT ObITb MCMO/Ib30BaH TOJIbKO 0AMH cybmonynb
nHTepdencos 232/ETH. MNpn 3TOM €ro MecTo yCTAaHOBKW - TOJIbKO CJ/IOT «D».

7.19 Cybmopynb mHtepdencos RS-485

Cybmoaynb nHTepgencos 485 npegHasHavyeH a5 KOMMYHUKauun npubopa no JMHUAM CBSA3U
RS-485. Cybmoaynb COCTOUT U3 ABYX HE3aBMCUMbIX KaHanoB RS-485 ¢ rpynnoson
rajlbBaHWYeCKOW n3onaunen.

Cxema nogknioyeHus cybmoayna K nuHumM RS-485 npruBefeHa Ha pucyHke 8. B cnyvae
NCNOJb30BaHMSA OJIMHHOW NnHUNM RS-485 (6onee 100 M), a TakXXe NIMHUKX, NPOKNaAbiBaeMon B
YC/IOBUSIX BO3AENCTBMA 3HAYNTESIbHbIX 3/IEKTPOMArHUTHBLIX MOMEX, PEKOMeHAyeTCs
NCNOJIb30BaTb dKpPaHUpPOBaHHbIe Kabenu ¢ apeHa>kHbIM nNposoaom (KWMe3B 1,5 x 2 x 0,78;
KNM3B 2 x 2 X 0,6 nan aHanorn4vHble), CXxema rnogkKIyYeHNs KOTOPbIX NpuBeaeHa Ha PpUCyHKe 9.
JKpaH Kabensa cnegyeT CoeaNHATbL TOJIbKO B OAHON TOYKE C OPEHa)KHOM Liernbio
COOTBETCTBYIOLLEN NNHUN.

7.19.1 TepMUHUpOBaAHUE JINHUMU

B okKoHe4HbIX y3n1ax nHnm RS-485 ycTaHaB/MBaOTCA TepMUHaNbHble pe3nctopbl Rs*. On4a
MOAKJ/IIOYEHNSA BCTPOEHHbIX TEPMUHAJIbHbLIX PE3UCTOPOB, Ha MevYaTHoM naaTe cybmoayns
npenycMoTpeHbl gxkamnepbl XS1 n XS2 ona kaHanos 1 1 2 cCOOTBETCTBEHHO. NMpn 3aMblKaHUK
KOHTaKTOB 1 n 2 g)xamnepa nponcxoanT MoAKIA0YeHne TepMUHaNIbHOroO pe3ncTopa, npu
3aMblKaHUN KOHTAKTOB 2 N 3 - OTKJIl0YEHMe.
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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.

Ha cybmopnysie no yMON4aHUIO BKJIKOYEHbI TEPMUHAaNbHbIE PE3UCTOPbLI - Ha NepeMbivykax XS1,
XS2 3aMKHYTbl KOHTaKTbl 1-2.

B cocTaBe npmnbopa MoxxeT BbITb NCMONL30BAH TONLKO OANH cybMoaynb nHTeptencos 485.
Mpy 3TOM OH MOXXET BbITb YCTaHOBJEH B Nto60o cBob6OAHLIN cNoT. PaboTa cOBMECTHO C
cybmogynem GPRS He fonyckaeTcs.

7.19.2 TexHMYeCKMe XapaKTepUCTUKU, Ha3HAYeHUe KOHTAKTOB, cxeMa
noakKkn4yeHusa

Yowpokerne 1
Moayas 485 o RS-485
X1
= Hens | Xonw Tonn 1 Nean
= Al 1 = A
/ {(+)
r‘ 81 2 ~ B(-)
‘.“( Y Rpew. 1 3 GND
Sownn 4
X2 Yorpokorno N
20 Gona | Xomw. Matmun 2 st o RS-485
., A2 1 120 5%
Uenn
[,—‘ B2 2 v
x82 Y Zpew.2 3 b | =P

GND

Cxema nogkntoyeHnsa cybmonyns 485 k nuHum RS-485

TexHn4yeckne xapakTepuctuku cybmoayns nHrtepdencos 485:

MapameTp 3HaueHue

Yucno kaHasoB 2

anbBaHM4Yeckasa pa3Bs3Ka Fpynnosas, 1000 B

CKopoCTb Nepenavum gaHHbIX, MakKc. 230400 buT/c

OnnHa NnHMM CBA3M, MakKc. 1000 m

CTtaHpapT puU3nN4eckoro ypoBHs EIA/TIA-485

Mopopep>xka TexHonorum True fail safe MpucyTcTBYyET
e

Al+)

B(-)

Yorpohorso N
¢ RS-485

enn
Al+)

B(-)
GND

120 9%

120 5%
—=—0

Cxema noaknoyeHns cybmonynsa 485 kK skpaHnpoBaHHOM NnMHUN RS-485 ¢ ApeHa>kKHbIM MPOBOAOM
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Ha3HayeHMe KOHTaKTOB pa3beMoB cybmoaynsa nHtepdencos 485:

Pa3bvem KoHTakT Ha3HauyeHue
X1 KaHan 1. CurHan A (Data +)
KaHan 1. CurHan B (Data -)
KaHan 1. peHax
3a3emiieHue

X2 KaHan 2. CurHan A (Data +)

KaHan 2. CurHan B (Data -

WIN P B WIN |-

Kanan 2. peHax

7.20 Cyomopynb nHtepdencos CAN

Cybmopaynb nHtepgencos CAN npegHasHavyeH A1 KOMMyHUKaumm npmbopa no AMHMAM CBA3MK
CAN. Cybmoaynb COCTOUT U3 ABYX He3aBUCMMbIX KaHasnoB CAN € rpynnoBOn rajlbBaHN4YeCcKom
n3onaumnen.

Cxema nogkntoyeHus cybmoayns Kk nmHunm CAN npuBeneHa Ha pucyHke 10. B cnyyae
ncnosb3oBaHmA ganHHonm nnHum CAN (6onee 100 M), a TakXXe JIMHMK NPOKJaAblIBaeMOn B
YyCJ/IOBUSIX BO3AENCTBMSA 3HAYNTESIbHbIX 3/IEKTPOMArHUTHbLIX MOMEX, peEKOMeHAyeTCs
NCNoJIb30BaTb 3KPaHUPOBaHHblE Kabenu ¢ ApeHa>xkHbIM nNpoBoaoM (KUMB3B 1,5 x 2 x 0,78;
KNN3B 2 x 2 x 0,6 nan aHanornyHole), cxema rnoAgKAlYEHUSA KOTOPbIX NpUBeAeHa Ha PUCYHKe
11. 3kpaH Kabensa cnenyeT COeAMNHATb TOJIbKO B OAHOW TOYKE K APEHa>XHOW Lenu
COOTBETCTBYIOLLEN NNHUN.

7.20.1 TepMUHUpOBaAHUE JINHUMU

B okoHe4HbIX y3nax nuHuM CAN yCcTaHaBAIMBalOTCA TepMUHaJIbHble pe3ncTopbl Rs*. Ona
NOAKJIIOYEHNS BCTPOEHHbIX TEPMUHAJIbHBIX pe3ncTopoB obwmm conpotmaaeHnem 120 OM, Ha
rnevyaTHoW naaTte cybmoayna npeaycMoTpeHsbl gxxamnepbl XS1 n XS2 gna kaHana 1, n XS3 n XS4
Ons kaHana 2. Ytobbl NOAKNIOHNTL TEPMUHANBHBIN pe3ucTop 1-ro kaHana CAN, Heobxoanmo
3aMKHYTb O>XaMMNepoM KOHTaKTbl 1-2 XS1 n XS2. Ina noaKJ4YeHns TepMnHaabLHOro pesmcropa
2-ro kaHana CAN, HeobxoaNMMO 3aMKHYTb KOHTaKTbl 1-2 XS3 1 XS4. YT0obbl OTKAOYNTL
TepMUHaIbHbIA Pe3nUCTOopP, HE0BX0AMMO YCTAaHOBUTL AXKaMNep Ha KOHTaKTbl 2-3 XS1 n XS2 ansa
1-ro kaHana, n XS3 n XS4 gnsa 2-ro kaHana CAN.

,D,J'IFI 0OCTYyNa K A>XaMhnepaM TepMUHaJIbHbIX Pe3ncTopoB H€06X0,EI,I/IMO OTKPYTUTb N CHATb
3a[HI00 KpbIWKY npubopa 1 BbIHYTb cybMoayb 13 cfoTa. MNocsie Yero ycTaHOBUTb cybMoay/ib B
cnoT, ybeanmsLwmnChb, 4TO pa3beM cybmMmoayns Bowen B COeAUHNTENb C KPOCC-MIaTON, YCTAaHOBUTb
3a[HI0I0 KpPbIWKY Npnbopa obpaTHO.

B cocTaBe npubopa MoxxeT BbITb NCMOSb30BaH TONILKO 0AnH cybmoaynb nHtepdgencos CAN.
Mpwn 3ToM OH MOXXeT bbITb YyCTaHOBJIEH B Nt060 CBOOBOAHbLIN COT.
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YcrposicTno 1
Cytuogyns CAN c CAN
X1
xs1
LA Uenn Xoww Cems
80
I Tloaw-n| 1 /" CAN-H
Seas- 2 CAN-L
wYyY v
GND 3
xs2
Yerposctno N
c CAN
Rs*
120 5%
Gens
CAN-H
CAN-L

CxeMma noakntovenHusi cybmonyns CAN kK nuHum CAN

7.20.2 TexHUYecCcKMUe XapaKTepUCTUKMU, Ha3HayYeHUe KOHTaKTOB, cXxeMa
noaKsMo4YeHus

Yerpostctno 1
CySuonyas CAN c CAN
~ X1
n Uens Xowe . Hens
&0
[g;r Tloamn| 12 [/\] /" CAN-K
- Gleas-n| 2 va CAN-L
w0
Y=l \L -
x32
YcrpostcTao N
c CAN
Rs*
120 6%
Uens
CAN-H
CAN-L
G%D

Cxema nogkntodeHus cyomonynsa CAN K akpaHuposaHHOU anHUM CAN C ApeHa>KHbIM

TexHn4yeckne xapakTepuctukm cybmoayna nHtepgencos CAN:

MapameTp 3HavyeHue

Yuncno KaHasoB 2

anbBaHM4Yeckasa pa3Bsa3Ka pynnosas, 1000 B
MopopepxuBaemasn cneundukayma CAN 1SO11898-2
CKOpOCTb Nnepefayun faHHbIX, MaKC. 1 M6uT/c

ONvHa NHUM CBA3N, MaKcC. 40 m npwn 1 MéuT/c;

500 m npun 125 KéuT/c.

1000 m npwn 50 KéuT/c.

Yucno y3nos, Makc. 30

[nvHa oTBETBAEHNA JINHUN, MAKC. 0,3 ™

Ha3Ha4yeHMe KOHTaKTOB pa3bemMoB cybmMoaynsa nHtepgencos CAN:

Pa3bvem KoHTakT Ha3HauyeHue

X1 1 KaHnan 1. CurHan CAN-H
2 KaHan 1. CurHan CAN-L
3 KaHan 1. O6wuin CAN

X2 1 KaHnan 2. CurHan CAN-H
2 Kanan 2. CurHan CAN-L
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3 KaHan 2. O6wunin CAN

7.21 Cybmopynb mopema GPRS

Cybmopaynb mogema GPRS cnyxuT gnga obecneyeHnsa yganeHHoro obmMeHa gaHHbIMKU NO CeTr
coToBol cBsA3n GSM.

Mooem MoXKeT BbIMOSIHATL c/efytolme pyHKUnn:

* NpMeM 1 nepepaya AaHHbIX ¢ nomolbio GPRS;
* NpUEeM 1 nepepada JaHHbIX ¢ noMmolbio CSD;
* NpueM n nepepava SMS.

AHTeHHa GSM nopgktoYaeTca K pasbemy X2. Tun aHTEeHHOro coeamHuTens - rHesgo SMA. B
cslydae yCTaHOBKM Npubopa B MeTanM4eckoM WwKady, a TakXKe B 30HEe HEYyBEPEHHOI 0 nNpmMeMa
COTOBOW CEeTU CBA3UN HEOBXOAMMO UCMNOJSIb30BaTbh BIHOCHYIO aHTeHHY GSM.

B cocTaBe npnbopa MmoxeT 6bITb NCNOJIb30BaH TOJIbKO oanH cybMmonynb mogema GPRS.
PaboTa coBmecTHO c cybMoaynem nHtepdgencos 485 He ponyckaetcsa. Cybmoaynb Mmogema
GPRS Mo)eT 6bITb NCMOIb30BaH TOJNILKO C cybmoaynem 6n1oka nuTaHmnsa 24V

7.21.1 Pabota mopmema

YnpassaeHne MOLEMOM MPOU3BOANTCA NP NoMoLUM AT-KOMaHA B COOTBETCTBUM CO CTaHOapTaMu
GSM 07.05 n GSM 07.07 no BHYTpeHHeMy nocaenoBaTeslbHOMY NMopTy npubopa. B mogeme
ncnonbsyetca GSM/GPRS moaynb SIMCom SIM800C. MonHbIM cCNUCOK AT-KOMaHA4 MOXXHO HalTK B
nokymeHTe «SIM800 Series AT Command Manual».

Ona yctaHoBKM microSIM kapTbl HE0O6X0ANMMO CHATb KPbIWKY cybmonynen npubopa, oTKpPyTUB
60onThl ee KpensieHna n yctaHoBUTb SIM-KapTy B KapTonpueMHuk anga SIM-kapt cybmoayns
Mmonema GPRS. KapTonpueMHuk ana SIM-kapT goctyneH 6e3 nssnedyeHuna cybmoaynsa ms cnota.
3aTeM yCTaHOBUTb KPbILWKY cybmoaynen Ha MecTo.

Onsa obecnevyeHns HagexxHon paboTbl NpeayCcMOTPEHbI Cneayolne MexaHn3Mbl yripaBieHns
Moaynem GSM/GPRS:

* CTOPO>XEBOW TallMep onpoca MoAy/si Mo AOMNOJHUTESIbHOMY MOC/eA0BaTE/IbHOMY MOPTY;

* CTOPOXXEBOW TaMep OTCNeXMNBaHUSA OTBETOB MOAYJISi MO OCHOBHOMY MOC/ie40BaTe/IbHOMY
nopTy;

* BHELWWHWI CUFHaM BKJIIOYEHMS / BbIK/TIOYEHNUS MOLY IS,

CTopo>xeBon Tanmep onpoca MOAYJA Mo NocnefoBaTeIbHOMY NOPTY BbIMNOJIHAET Mepnogndeckunii
onpoc MoAyNsA No AOMOSHUTENIbHOMY NOCNe[0BaTEIbHOMY MOPTY, HE BAMASA MPU 3TOM Ha obmeH
Mo OCHOBHOMY MOpPTY. B c/aly4ae oTCyTCTBMA OTBETOB OT MOAYJ1A B TedeHue 15 ceKkyHA
nponcxoanT nepesarpyska moayna GSM/GPRS. [JaHHbIN CTOPOXKEBOW TanMep MoXeT bbITb
BKJIIOMEH C MOMOLLLI0 MUKponepektovaTena SAL.1, ycTaHOBNEHHOro Ha naaTte cybmonyns
moaeMa GPRS, nepekiio4yeHNEM ero ABm>xXKa B nosioxkeHne «ON» nnbo BbIKOYEH B MOJIOXKEHNN
«OFF».

CTOpOXXeBOW TaMep OTCNEXMBAHNA OTBETOB MOAYJIS onpeaensieT OTCyTCTBUE OTBETA MOAY /IS
Mo OCHOBHOMY Moc/iefoBaTeNbHOMY NMOPTY B TeyeHue 1,5 MUHyTbl. EC/iv B fl@aHHbIA MHTepBan
BPEMEHM, KOTOPbIN OTCYATBLIBAETCS OT KOHLIA NOC/IeAHEeN nepeaaym Moay o CO CTOPOHbI
npoueccopa, 0T MOA4YJA He MOCTYMNWJ OTBET, MPOMCXOANT ero nepesarpyska. Pabota gaHHoro
CTOPOXKEBOro TaMepa npeanosiaraeT UCNoJsib30BaHWe NPOTOKO0B 06MeHa,
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npegycMaTpuBatowmx oba3aTesibHbIA OTBET OT MOAY/1A B Te€4EeHNE YyKa3aHHOro BpEMEHN.
YnpaBsieHne faHHbIM CTOPO>XEBLIM TallMepoM MPOU3BOAUTCA ABMXXKOM MUKpPOMNepekyaTens
SAl.2, yCTaHOBJIEHHOrO Ha nfaaTe cybmoayna mogema GPRS. [1ns BKAOYEHUA OAaHHOIMO
CTOPOXKEBOro TanMepa HeobXoaAMMO NepeBecTn OBMXKOK B rnosioxkeHne «ON», onsa BbIKAOYEHUS -
B nosioxxeHme «OFF»,

BHewHun curHan ON/OFF BkoYeHWSA / BbIKIIOYEHUSA MOAY A MO3BONAET ANCTAaHUNOHHO
BKJIIOMATb U BbIKJIlO4YaTb MOAY/Jb, @ TaK)Xe BbIMNOJIHATbL ero nepesarpysky. aHHbIA CUrHaN MOXXET
NCNoJsIb30BaThCA B C/lydae, Korga nepegaya no COTOBOM CETU MPOUCXOAUT HE MOCTOSIHHO, a
nepuognyeckn, oasa BKAKOYEHNA MOAYA TOJILKO Ha BpeMs nepefadn. MNpm 3TOM CTOPOXKEBLIE
TaMepbl O0J/IKHbI ObITb OTKJIOYEHbI MUKpornepektodaTesnieM SAL Bo nsbexxaHne BKJIOYEHNS UMUK
MoAayns. TakXXe OaHHbIA CUTHal MOXXET UCMN0JIb30BaTbCA N BO BPEMS MOCTOSHHO BK/IIOYEHHOI O
MoAay”nsa ANa ero nepesarpyskn. YnpaBaeHne faHHbIM CUTHA/IOM MOXKET MPOM3BOANTLCS Yepes
cybmoaynb anckpeTHbiX Bbixogos DO (DO6/DO6L).

B cnydae, korga MoAyJsb BblKJlOYEH, 3aMblkaHue curHana ON/OFF ¢ curHanom GND B TedeHue oT
1 0o 5 cek. NpMHYANTENLHO BKAKYUT MOAYJb, @ €C/IM MoAY /b Obll BKIOYEH - TO BbIKAOYUT. Mpun
BKJItOYEHMK Npubopa 1 nofayun NuTaHMsa Ha cybmonynb moaema, moaysib GSM/GPRS BkatovaeTcs
CaMOCTOATENIbHO U FOTOB K UCMOJIb30BaHUIO. MNogkniodeHne curHana ON/OFF npmuBeneHo Ha
pucyHKe 12.

Onsa nepenayun faHHbIX TpebyeTcsa npeABapuTebHO YCTAaHOBUTbL COeANHEHNE C YAANEHHbIM
aboHeHTOM (KpoMe nepenayvn gaHHbIX C NOMoLbio SMS-cooblieHunin). Mpu Nepepade faHHbIX C
nomowblo GPRS mogem obecnevnBaeT nogaepxky TCP/IP n UDP npoTokonoB. MNMpn nepepaye
OaHHbIX C MOMOLLbI0O SMS-coobLieHnn mogem obecnevymBaeT NOALEPKKY TEKCTOBOro n PDU-
peXxnumoB SMS-coobLeHnA.

7.21.2 TexHMYeCKMe XapaKTEepUCTUKU U CXeMa NoAKJIIoUYEeHuUnA

Cytuogyns momeMa Cytxonyns momgema
GPRS GPRS
X1 X1
Qen» Kowr. Uen» Komr.
ON/OFF 1 ‘—‘/j ON/OFF 1 ﬂ—
Comn 2 Obwtn 2
Curnan muna "Cyxon xouTaxr" Curuan Tuna "OrxpurTust xonnexrTop"

CxeMa Noakal4YeHUsa curHana NpuHyouTesIbHOro BKAOYEeHUS/BbiKoYeHns mogema GPRS

TexHn4Yeckne xapakTepucTukmn cybmonyns mogema GPRS:

MapameTp 3HauyeHue

Twun monynsa GSM/GPRS SIMCom SIM800C

Pabo4nin 4acTOTHbLIN AMana3oH EGSM900/DCS1800/PCS1900
Twun aHTEHHOro coeguHUTEens MHe3po SMA

Knacc BbIXOAHOW MOLHOCTU NepegaTynka 4 (EGSM900)

1 (DCS1800/PCS1900)

CkopocTb obmeHa B pexxume GPRS npuem no 85600 6uT/c

nepenaya oo 42800 6uT/c

CkopocTb 06MeHa B pexxume CSD 9600 6uT/C
Mopnep>xmBaemble TUMNbl SMS SMS-MO, SMS-MT, SMS-CB
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Twunbl SIM-KapT

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

NHTepdenc cBs3un c npubopom

BHyTpeHHWIn, NnocnenoBaTesibHbIN

CkopocTy obMeHa no nHTepgency ces3mn

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

YnpassieHne NoTOKOM AaHHbIX UHTepdenca cBa3u

MporpammHoe

Twn BHeLWHero ANUCKPETHOro BXoAHOro CurHasna

MPUHYANTENbHOI 0 BKJOYEHMNS / BbIKJIIOYEHNSA
monema ON/OFF

CyXOWM KOHTaKT, OTKPbITbIN KOIIEKTOP

ManbBaHM4yeckas nlonaunsa curHana ON/OFF

MpucyTcTByeT

MNoTpebsieHne OT BHYTPEHHEr0 UCTOYHUKa 24 B,
numMrn.,

He bonee

175 MA

Ha3Ha4yeHne KOHTaKTOB pa3bemMa CUrHana NPpUHYANTENIbHOr0 BKOYEHUA / BbIK/IIOYEHNS MoL4eMa

GPRS:
Pa3zbem KoHTaKT Ha3HauyeHue
X1 1 ON/OFF
2 o6wuin

7.22 Cybmopynb 6510Kka nutaHusa 220V

Cybmoaynb 6510ka nuTaHma 220V npegHasHadeH onsa obecnevyeHma nutaHus npubopa oT
3NEKTPUYECKON CETU NEPEMEHHOIO UM NMOCTOAHHOI0 TOKa HOMMHAJIbHbLIM HanpshxeHnem 220

BOJIbT. V|MFIyJ'IbCHbII7I npe06pa3OBaTenb no3sosideT pa60TaTb B LLMPOKNX AMaNna30HaX NMUTakLero

Hanpsa>XeHna ceTun.

CybmMoaynb MMeeT BCTPOEHHbIN NCTOYHUK MOCTOSIHHOIO Hanps>xeHnsa 24 B ansg nutaHus

HEKOTOpbIX TUNoB cybmoaynen.

CyMMapHbIn TOK NoTpebieHns BCeX YCTAHOBJIEHHbIX CybMoay e oT UCTOYHUKa 24 B He
LLOJIXKEH MpeBbILLaTh YKa3aHHOM0 MaKCMMaslbHOrO 3HaYeHus!

BxogHasa uenb NUTaHMA 3allMLLeHa CaMOBOCCTaHaB/IMBAOLWMMCA npeapoxpaHmTenem.

Moayns nuramms 220V

.

X1
Uens Kour.
~220/+ 1
Semns 2
~220/~ 3

Muranue nputopa
~220B 50Ty
(~/= 90...265B)

Cxema noakatoyeHms cybmonynsa 220V

Cybmoaynb nMmeeT ABa BapuaHTa ucnosHeHnsa: AD_BP1 n AD_BP3, oTaunyatowmecs pasHbiMun

3Ha4YeHNAMN BbIXOOHbIX TOKOB.

TexHn4Yeckne xapakTepucTukmn cybmonyns 61oka nutaHmus 220V:
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MapameTp 3HavyeHue
BxoaHoe Hanps>XeHne ceTun 90-265 B
YacToTa ceTu 0-63 Ty
MNoTpebnsemasn MowHOCTL, He Bonee 13 BT
FanbBaHM4Yeckas pa3BsA3Ka ceTu 1500 B

MaKcuManbHbIN TOK UCTOYHUKA NMUTaHUa 24 B ons
BHYTPEeHHUX cybmonynen

180 MA - onqa BapmnaHTa AD_BP1

250 MA - ona BapuaHTa AD_BP3

7.22.1 Ha3Ha4yeHMe KOHTAKTOB pa3beMoOB cyomoaynsa

Ha3Ha4eHVe KOHTaKTOB pa3bemMoB cybMonyna 610ka nuTaHmnsa 220V:

Paszbem KoHT. Ha3HauyeHnue
X1 1 220B

X1 2 -

X1 3 220 B

7.23 CybmMmopynb 6noka nutaHua 24V

Cybmoaynb 6n10ka NnuTaHua 24V npefHasHayeH ana obecnedyeHns nutaHus npubopa ot
3JIEKTPMYECKOW CETU MOCTOSIHHOIO TOKa HOMUHA/bHLIM HanpsiXkeHneMm 24 BosbTa.

BHuMaHue! Cybmoayb He MMeeT rasbBaHU4Yeckon nsonsaumm. O6LMN NPoBOa NUTAIOLLIErO
Hanps>XeHusa 24 B coeHeH C BHYTPeHHMM obLmM nposogom npubopa.

BxogHasa uenb NMTaHMA 3allumLLeHa CaMOBOCCTaHaB/INBaKOLWMMCS npeaoxpaHMTeneMm.

Monyne nuranus 24V

X1
Uens Kour.
+248 1

f‘ oo, 2
3

p——————> + Muranue npubopa
8= 24B

Cxema nogkatodeHnsa cybmoayns 24V

TexHn4Yeckne xapakTepucTukmn cybmonyns 61oka nutaHus 24V:

MapameTp 3HavyeHue
BxoaHoe Hanps>XeHne NoCTOAHHOIro ToKa 24 B £10%
MNoTpebnseman MowHoOCTL, He Bonee 10 BT
FanbBaHW4YecCcKas pa3Bs3Ka ceTu OTcyTcTBYET

7.23.1 Ha3Ha4YyeHMe KOHTAKTOB pa3beMoOB cyomoaynsa

Ha3HayeHMe KOHTaKTOB pa3beMa cybMoaynsa 67oka nuTtaHus 24V:
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Pa3bvem KoHT. Ha3sHauyeHue
X1 1
X1 2
X1 3

8 MeTopauka KanubpoBku

KannbpoBka npegHa3HavyeHa Osa onpeneneHns AencTBUTENIbHbIX 3HAaYEHUIA MeTPOJIOrNYEeCKMX

XapaKTepucTuk cybmoaynen.

KaﬂI/IGpOBKe noanexXat aHaJ1oroBble Cy6MO,D,yJ'II/I BBOJa-BblBO[a.

» cybmMoaynb aHanoroBbix BXxonos Al;
* cybMoOyib aHaI0roBbIX BX0A40B / BbiIxoaoB AlO;
* cybmMoaynb nsmepeHusa temnepaTtypsl TMP.

MexxkanmbpoBOYHbIN NHTEpBan - 2 roaa.

8.1 CpepcTBa KanubpoBKM

Mpu NnpoBeaeHNN KannbpoBKK cybMoaynein A0JHKHbI MPUMEHSATLCS cledyloue CpeacTea

N3MepeHnin n BcriomoraTtesnbHoe obopyaoBaHue:

HaumeHoBaHMe u TuUN

OCHOBHbIe XapaKTepPUCTUKKU

Mpnbop ana noBepku BoJbTMeTpoB B1-12

Knacc To4HOCTU B pexnme KannbpaTtopa
Hanps>xeHun - 0,0008

KomnapaTop Hanps>xennsa P3003 nnan

KanubpaTop Hanps»xeHusa M320

Knacc ToyHocTm 0,0005

Mpepen 100 mB, 6 = +£0,015 %

KannbpaTop Toka M321

OcHoBHas norpewHocTb +0,01 %

Mara3unH conpoTusnennn P4831

Knacc To4yHocTm 0,02/2-10°6

BonbTMeTp yHUBepcanbHbIn B7-53/1

Anana3oHbl n3mepenuns (0...300) B, (0...1) A

YacTtoTomep Y43-63

Ounana3oH nsmeperHus 0,1 My - 200 Ml'y,

Knacc To4yHocTun 1,5

TepmomeTp TJ1-4

Onana3oH nsmepeHunsa 0-50 °C
LleHa peneHna - 0,1 °C

MorpewHocTtb - 0,2 °C

bapomeTp-aHepoug M-67. TY 250-1797-75

MNcuxpomeTp MB-4M. TY 2516-07-054-85

KoMneHCcaLnoHHbIE TEPMO3IEKTPOAHbIE

nposona

HCX npeobpa3oBaHus curHana cootsetcTeyeT HCX

Mporpamma «CuctemHas ytunnta MNK-40»

(cm. #CnctemMHasa ytuanTa)
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MpumeyaHue - [lonyckaeTcs NPpMMEHEHNE APYrux CPeACTB U3MEPEHMUS N UCMbITaTENIbHOrO
obopynoBaHus,

obecneyunBatowmx HeobxoanMble OCHOBHbIE napaMeTpbl N XapaKTeEPUCTUKN (I'IOFpeLLIHOCTb KOTOpPbIX HE

npesbiwaeT 1/3 npenena gonyckaemoro abCcontoTHOro 3Ha4YeHNA OCHOBHOW MOrPeLHOCT NOBEepSeMoro
npubopa)
8.2 Ycnosus KanMGpOBKM M NOAroToBKAa K HEe!

8.2.1 YcnoBus KanmbpoBku

Mpu NpoBeaeHNN Kannbpoeku Heobxoanmo cobnoaaTh cregyloline ycioBus:

TemnepaTypa OKpy>katoLwero Bo3gyxa 20 =5 °C
OTHOCUTEeNbHas BNaXXHOCTb BO3ayxa 30...80 %
ATMocdepHoe faBneHne 84,0...106,7 kMa
Hanpsi>keHne nuTaHMsa nepeMeHHoro Toka, B (cybmoaynb BN 220V)* ~220 £11B,50 1 Ty
Hanps»xeHne nuTaHnsa NoCcTOSHHOIO Toka, B (cybMoaynb BIM 24V)* =24 +1,2B

* Tonbko gnsa MNMNK-40

8.2.2 MNoprortoBKa K KanmbpoBke

MoarotoBuTb K paboTe Kannubpyembii Npubop 1 BbiAep>KaTb €ro Npn TeMmnepaType Kaanbposku
He MeHee OBYX 4acCoB. 3anNyCTUTb CUCTEMHYIO YTUINTY U NEPENnTM Ha BKNaaky "Cybmonynn'.
MonrotoBuTh K paboTe aTanoHHoe obopyoBaHMe, NCMOb3yeMOe B KanbpoBKe, B COOTBETCTBUM
C ero s3KcnjyaTauyMoHHON AOKYMEHTaLmnen.

8.3 MpoBepeHue KanubpPoOBKU

8.3.1 OnpepneneHuve OCHOBHOW NpPUBEeNEHHOM NOrpeLIHOCTU NPU U3SMepeHuu
BXOAHbIX NapaMeTpoB nNnpu paboTe c nepBUYHbIMKU NpeobpasoBaTensaMu,
¢hopMupylOLLLUMU BLIXOAHOW CUTHAN B BUAEe CUrHaJsia NOCTOSSHHOrO TOKa.

a) K Bxoay cybmoaynst BMECTo NepBUYHOro npeobpasoBaTesnis 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
3HAYEeHUSM BXOOHOIO CMIHasa B KOHTPOJIbHbIX TOYKaX, NpuBeaeHHble B Tabnnue Huxe,
3a(hUKCMPOBATb YCTAHOBUBLUNECS 3HAYEHUS AN KaXXK A0 U3 3TUX TOYEK.

IOunana3oH | KOHTpOJibHbIEe TOYKU U3SMepsseMoro auanasoHa, %

sxopHoro | © 5 25 50 75 95 100
CUrHana
0...5 MA 0,00 0,250 1,250 2,500 3,750 4,750 5,000
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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) PaccunTaTb OJ15 KaXKA0W KOHTPOJIbHOW TOYKM OCHOBHYO NPUBEAEHHYIO NMOrPELIHOCTbL NpW
N3MepeHNn BXOAHbIX MapamMeTpoB Mo opmye:

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

M5y ~ V3MEpeHHoe NpnbopoM 3HayeHve napameTpa B 3aAaHHON KOHTPOJIbHON TOYKE;

Mycx - 3Ha4eHVe napameTpa B KOHTPOJIbHON To4ke, cooTBeTCcTBYyOLWEee HCX (HOMUHanbHOM

CTaTMYeCKOW XapaKTepucTuke) nepBmnyHoro npeobpasosaTens;
I'IHOpM - HOpMUpYOLLEe 3HAYEeHNE, PaBHOE PAa3HOCTN MEXAY BEPXHEN N HUXKHEN rpaHnLEn
Onana3oHa n3MepeHns BxogHoro curHana (100 % v 0 %).

PaccynTaHHas 415 KaXXAovi TOYKM OCHOBHAas NpuBeAEHHAas NorpeLiHoCcTb He A0/KHA MPEBbILLIATh
3asiBJIEHHOW AJ151 AaHHOIro cybmoayis.

8.3.2 OnpepeneHne OCHOBHOM NpPUBeAEHHOMU NOrpeLHOCTU NPU U3MEepPEeHUm
BXOAHbIX NapaMeTpoB Npu paboTe ¢ nepBMYHbIMU Npeobpa3oBaTenamm,
c¢dhopMUpYIOLLLUMU BLIXOAHOW CUFHAN B BUAe HanNnpsa>XeHUsa NOCTOAHHOro ToKa.

a) K Bxoay cybmoayns BMecTo NnepBuUYHOro npeobpasoBaTtens noakao4ynTb Nnpnbop B1-12,
MoAroTOBJIEHHbIN K paboTe B pexxmnmMe UCTOYHMKA KaIMBPOBaHHbIX Hanps»XeHW.

6) B nporpamme «CuctemHas ytunuTta NK-40» BbibpaTb COOTBETCTBYOLWLNI Kannbpyembin
cybmMmoaynb 1 TMN BXOAOB YCTAaHOBUTb B MonoxkeHue «U, B».

B) MocnepoBaTeNibHO YyCTaHaBAMBas Ha Bbixoae KanmbpaTopa B1l-12 HanpsixeHus,
COOTBETCTBYHOLLNE 3HAYEHNSIM BXOLHOIO CUFHaMa B KOHTPOJIbHbIX TOYKaX, MPUBELEHHbIE B
Tabnuue HUXe, 3aPpMKCUPOBaTb YCTAaHOBUBLUNECSA 3HAYEHUS N8 KaXXKA0N U3 3TUX TOYEK.

IOuvana3oH | KOHTpoOJsibHbIE TOYKU U3SMEepPsAeMOoro 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 OCHOBHYO MPUBEAEHHYIO MOrPELUHOCTb Npun
N3MEPEHNN BXOOHbIX MapaMeTpoB no opmyne (1).

PaccuntaHHasa 4715 KaXXA0W TOYKN OCHOBHas rnpuBegeHHasd rnorpelHoCTb He 4OJI>XKHa rpeBbilaTb
3asaBJIeHHOW 415 4aHHOro Cy6MO,ﬂyfIFI.

8.3.3 OnpepneneHve OCHOBHOW NpUBenEeHHOM NOrpeLIHOCTU Npu POpMUPOBaHUMU
BbIXOAHOIO CUrHasia B BUe CUrHasia nocTosiHHOro Toka.

a) K Bbixoaoy cybmoayns BMecTo BTOpMYHOro npeobpasoBatens nogkao4nTbs npubop B7-53/1,
MOArOTOBNEHHbIN K paboTe B pexxume n3MepeHunsa Toka.

6) B nporpamme «CuctemHas ytunuta MNK-40» BbibpaTb COOTBETCTBYOLWLNIA Kannbpyembin
cybmMoayb 1 TUM BbIXOA0B YCTAHOBUTL B MOJNIOXKEHUE «|, MA»,
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B) NMocnepoBaTenbHO 3a4aBas B Nporpamme «CuctemHas ytunuta MNK-40» Ha Beixoae cybmoaynsa
3Ha4YeHNsa TOKOB B KOHTPOJIbHbIX TOYKax, MpMBeAeHHble B Tabnuue HMXe, 3apmkcmpoBaTb
yCTaHOBMBLUMECH 3HA4YeHMA NokKa3aHun npubopa B7-53/1 onda Ka>kaom ns aTux TOYeK.

IOuana3oH KOHTpOJibHbIE TOYKU U3MEepPAEeMOoro auanasoHa, %

BbIXOZHOIO 0 5 25 50 75 95 100
CUrHana

0...5 MA - 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) PaccunTaTb ON5 KaXKA0N KOHTPOJIbHOM TOYKN OCHOBHYH MPUBEAEHHYO MOTrpPeLHOCTb Npu
YyCTaHOBJIEHUM BbIXOAHbIX MapaMeTpoB Mo opmye:

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

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

Mycx - 3HaYeHve napameTpa B KOHTPOJIbHOM TOu4Ke, cooTBeTCTBYIOWee HCX (HOMUHabHOM

CTaTMYECKOWN XapaKTEPUCTUKE) BbIXOAHOIO CUrHana;
I'IHOIDM - HOpMUpYOLLEE 3HAYEHNE, PAaBHOE PAa3HOCTN MEXAY BEPXHEN N HUXKHEN rpaHULEN
Onana3oHa BbixogHoro curHasa (100 % n 0 %).

PaccyuntaHHas AJ14 Ka)K,qOIZ TOYKWN OCHOBHas ripyuseeHHas rorpelHoOCTb He 4O0JI>XKHa rpeBbIlaTh
3asBJ/IeHHOV B HacTosLleM P23 anas gaHHoro cybmoays.

8.3.4 OnpepneneHve OCHOBHOW NpPpUBenEHHOM NOrpeLIHOCTU Npu PoOpMUPOBaHUMU
BbIXOAHOIro CUrHas B BUAe Hanpsi>kKeHUs NOCTOAHHOro ToKa.

a) K Bbixogy cybmoayns BMecTo BTOpUYHOro npeobpasoBatens nogkno4nts npubop B7-53/1,
NMOArOTOB/IEHHbLIN K paboTe B peXXnMMe N3MEPEHUS HAaMNpPsSHXKEHUS.

6) B nporpamme «CuctemHas ytuanta MNK-40» BoibpaTb COOTBETCTBYOLWMNA Kannbpyemsbli
cybMoaynb 1 TN BbIXOA40B YCTAaHOBUTL B MonoxeHue «U, B».

B) NMocnepoBaTeNbHO 3aaBas B nporpamme «CuctemHas ytunuta NK-40» Ha Beixoae cybmonynsa
3Ha4YeHNa Hanps>XeHNN B KOHTPOJIbHbIX TOYKaX, NpuBeAeHHble B Tabnnue Huxe, 3aMKcupoBaTb
yCTaHOBMBLUMECH 3HAYEeHMA NoKa3saHun npubopa B7-53/1 onda Ka>kaon nus aTux TOYeK.

Ovana3soH KOHTpOJIbHbIEe TOYKU U3MEepAeMOoro 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) PaccunTaTb no cdopMysie (2) aAns KaXkaon KOHTPOJIbHON TOYKN OCHOBHYIO MPUBEAEHHYIO
NOrpeLwHoOCTb NPU YCTAaHOBIEHUM BbIXOOHbIX NapaMeTpoB.

PaccuntaHHasa 4715 KaXX40W TOYKN OCHOBHas rnpuBegeHHasd rnorpeuHoCTb He 4OJI>XKHa rpeBbIlLaTb
3asaBJIeHHOW 415 4aHHOro Cy6MO,ﬂyfIFI.
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8.3.5 OnpepneneHme OCHOBHOW NpPUBEeAEHHOM NOrpeLIHOCTU NPU USMEepeHUuu
BXOAHbIX NapaMeTpPoOB nNpu paboTte cybMmoaynsa c TepmonpeobpasoBaTtenimm
CONpPOTUBNIEHUSA

a) K Bxogy cybmoayns BMecTo nepBM4HOro npeobpasoBaTtensa NogKAOYNTb Mara3mH
conpoTmeaeHnn P4831 no TpexnpoBogHon cxeMe. NMpn 3TOM CONMPOTUBIEHNS COEOUHUTENbHbIX
MPOBOAOB A0JIKHbI ObITb PaBHbI N He NpeBbiWaTbh 15 OM.

6) B nporpamme «CuctemHas ytunnta MNK-40» BbibpaTb COOTBETCTBYOLWLUIA KannbpyeMsblin
cybmMoayb 1 TUM XapaKTeEPUCTUKKN TepMmonpeobpa3oBaTens CONpPoTUBJIEHNS Kainbpyemoro
BXoAa.

B) MocnenoBaTeNbHO yCTaHaBANBasA MepPbl CONMPOTUBJIEHNS, COOTBETCTBYOLLME KOHTPOJIbHbIM
TOYKaM N3MepPSemMoro AnanasoHa, NpuBeaeHHble B Tabnnue HuXe, 3adUKCMpPoOBaTh
YCTAHOBMBLUMNECS 3HAYEHMS N3MepPeHHbIX cybMoaynem TeMnepaTyp A8 KaXKAoW U3 3TUX TOYeK.

YcnoBHoe 0603HavyeHue KOHTpOJibHbIE TOYKU U3MEpPAEeMOoro auanasoHa, %

TepMmonpeobpa3soBaTens 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 °C1 (-200) (-147,5) | (62,5) (525) (587,5) (797,5) (850)
TCMN100 17,24 39,843 124,58 292,27 313,02 379,38 395,16
a=0,00391 °Cc! (-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
a=0,00385 °C’! (-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’1 (-200) (-147,5) | (62,5) (525) (587,5) (797,5) (850)

MpuMeyaHue - 3HaveHns TemnepaTypbl Mo HCX yka3aHbl B cCkobkax B °C

r) PaccunTaTb A1 KaXKA0W KOHTPOJIbHOW TOYKM OCHOBHYIO NPUBELEHHYIO NOrPELIHOCTbL Npu
n3MepeHnn TemMnepaTypbl:

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

rae T ., - U3MepeHHoe CyOMOAy/IeM 3HaYeHNe TeMMNEepaTypbl B 3aiaHHON KOHTPOJIbHOM TOYKE;

Thcx — 3HaveHve TeMnepaTypbl B 3aAaHHON KOHTPOJIbHOM TO4Ke, cooTBeTCTBytowee HCX

(HOMMHaNbHOM CTaTUYECKOW XapaKTepUCTuke) TepmornpeobpasoBaTens;

THOpM - HOpMUpYyloLLee 3Ha4YeHne, paBHOE Pa3HOCTN MeXOy BEPXHEN N HUXXHEWN rpaHuLEN

Anana3oHa namepeHunsa temnepaTypbl (100 % n 0 %).
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PaccynTaHHas A71 Kax4on TOYKM OCHOBHas rnpyBeeHHaA rnorpeHoCTb He 4O0JI>KHa rpeBbIlLLaTh

3asBJIEHHOW B HacTosiLeM P2 ana gaHHoro cybmonyns.

8.3.6 OnpepeneHne OCHOBHOW NpUBeAEeHHOMU NOrpeLHOCTU NPU U3SMEepPeHum

BXOAHbIX NapaMeTpoB nNpu pabote cybMoaynsa c TepMmonapamm.

a) K Bxogy cybmoaynst BMecTo NepBnUYHOro npeobpasoBaTesis NOAKNIOYNTE KanmbpaTop
Hanps>keHus. NMoaknveHne K cybmMoayito Npon3BoANTb MO CXeMe NOAK/YEHMs TepMonap,
NCMo/b3ysa TEPMO3NEKTPOAHbIE MpoBoda, HCX KoTopbix cooTBeTCcTBYeT HCX npeobpa3oBaHus

TepMonaphbl.

6) B nporpamme «CuctemHas ytunnta MNK-40» BbibpaTb COOTBETCTBYOLWUIA Kannbpyemsblin
cybmonynb n Tun HCX npeobpa3oBaHns COOTBETCTBYOLLEro Kanmbpyemoro Bxojaa.

B) MocnenoBaTesibHO YCTaHABANBAsS Ha BbiXxoAe KanmbpaTopa Hanps>KeHus, COOTBETCTBYOLWME
3HAaYEeHUSIM BXOOHOIO CMIFHaJsa B KOHTPOJIbHbIX TOYKAX, NpuBeeHHble B Tabanue Huxe (ans
3alaHHON JaHHOMY BXOZy TuMa TepMonaphbl), 3aUKCMPOBaThL YCTAHOBMBLUNECS 3HAYEHUS
N3MepeHHbIX cybMoayneM TeMnepaTyp A8 KaKOOW U3 3TUX TOYEK.

YcnoBHoe 0603HavyeHue

KOHTpOﬂbeIe TOYKM UuaMmepsaeMoro gmana3oHa, %

TepMmonpeobpa3oBaTensn 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)
TXKK (J) -7,890 -5,801 8,010 27,393 48,715 65,525 69,553
(-200) (-130) (150) (500) (850) (1130) (1200)
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)
TAm (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)
TIP (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)
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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)

MpumeyvaHne - 3HavyeHnsa TemnepaTypbl No HCX yka3aHbl B ckobkax B °C

r) PaccunTtaTb no popmyse (3) OCHOBHYIO MPUBEAEHHYIO MOrPELIHOCTb NPY N3MEPEHNN BXOAHbIX
napamMeTpoB OJ18 KaXK 40N KOHTPOJIbHON TOYKM.

PaccynTaHHas 418 KaXXAovi TOYKU OCHOBHAas NMpuBeAEeHHAas NorpeLiHoCcTb He A0/IKHA MPEeBbILLIATh
3asIBJIEHHOW AJ151 AaHHOIro cybmoayis.

8.4 OdopmMmneHue pesynbTaTOB KaJIMOpPOBKMU

Pe3synbTaTbl KannbpoBKM 0POPMIAIOT NPOTOKOJIOM Mo hopMe, YCTaHOBJIEHHOM METPOJIOrNYECKOM
cny>xbon, nposoasLLen KanmbposKy.

Mpu oTpuLaTesNbHbIX pe3ysibTaTax KaanbpoBky NprMbop K 3KCryaTaUnm He OOMNyCKaloT,
cybmonynmn nmbo npubop, He Npoweawne KannbpoBKy, HaNpPaBASITCA NPeanpUATUIO-
N3roTOBUTENIO AN rpafyMpoBKN nbo peMoHTa.

9 TexHuuyeckoe obcny>XxuBaHue

Mpwn BbIMOJHEHUN PAabOT MO TeXHMYECKOMY 06CYyXXUBaHNIO KOHTpPOIJIepa Heobxoanmo
cobniopgaTtb Mepbl 6esonacHoCTK.

TexXHVNYEeCKNN 0CMOTP KOHTpPOJIIepa NPoOBOANTCSA 06CNYy>XXMBAIOLLVM NMEPCOHANIOM He pexke 0JHOro
pa3a B 6 MecsALeB 1 BKJOYaeT B cebs BbINOJIHEHME CleayoL X ornepaLunii:

* OYNCTKY KOprMyca 1 KJIEMMHbIX KOJIOAOK Npubopa OT Mbln, rpsa3v N MOCTOPOHHUX
npeameToB;

* MPOBEPKY KayecTBa KpernseHns KoHTpossepa Ha DIN-pelike;

* NPOBEPKY KAayecTBa MNOAK/IIOYEHNS BHELLIHUX CBSA3EN.

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

9.1 3ameHa nuTueBoM DaTapem 4acoB peasibHOro BpeMeHHU
Onsa 3ameHsl nnTneson 6aTape|/| HeoGXOD,VIMO BbIMOJIHNTbL Cieayroume onepaunn:

* NOAroTOBMTL HOBYIO NnTUeByto baTapeto CR1220;

* BbIKJIOYNTb N 4EMOHTUPOBATb KOHTPOJSIED;

* MOMECTUTb KOHTPOJIIEP Ha CTOJI;

* OTKPYTUTb WeCTb 6OKOBbLIX BUHTOB KPEnJeHns NMLEBON KPbILWWKN KOHTpos1epa (No Tpu
BVMHTa C Ka>XO0W CTOPOHHI);

* aKKYpPaTHO CABUHYTb JIMLUEBYH KPbILLKY, HE AOMYCKasa YPE3MEPHOro HaTSXKEHMNS WIendoB;

4aCOBOW OTBEPTKOW N3BNEYb CTapyto baTapeto 1 yCTaHOBUTb HOBYIO*;

cobpaTb Nnpnbop B obpaTHOM NocaenoBaTesIbHOCTH;

* YCTaHOBUTb Npnbop Ha MecTo.
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PykoBoacTBo no akcnayaTauun AFABA TJIK-40

10 lNMpaBuna TpaHCNOPTUPOBAHUA U XPaHEHUA

KOHTponsep Jo/HKeH TPaHCMOPTUPOBATLCA B ynakoBke npu TemnepaTtype oT -30 °C go +80 °Cn
OTHOCUTEsIbHON BNa>XHOCTWN Bo3Ayxa He 6bonee 95 % (npu 35 °C).

TpaHcrnopTUpoBaHMe AoNycKaeTCss BCEMU BUAAMU 3aKPbITOro TpaHCcnopTa.

TpaHCcnopTUpOBaHME Ha caMosieTax O0JI>)KHO NPON3BOANTLCH B OTarJiuBaeMblX repMeTUYHbIX
OoTCeKaxX.

Ycnosusa xpaHeHns npubopa B TpaHCMNOPTHOM Tape Ha cknage notpebutena LO/KHbI
cooTBeTCcTBOBaTh ycsoBuaM 1 no NOCT 15150-69.

Bo3ayx B noMeLLeHUn XpaHeHNa He O0J/DKeH coaep>XaTb arpeCcCuBHbIX NapoB 1 ra3os.

11 lFapaHTMHWHbIE OoD0sA3aTenbCTBaA

FapaHTUNHBIN CPOK 3KCMJlyaTaumm - 12 MmecaueB Co AHSA MPOoSaku.

B cnyyae BbIxofa KOHTPOJISIEpa U3 CTPOS B TeYEHNE rapaHTUNHOI0 CpoKa Npu yCioBUM
cobnogeHns noTpebutenem npaBus TPAHCMNOPTUPOBAHUSA, XPaHEHMS, MOHTa)ka N 3KCrayaTauum
npeanpusaTUe-N3roToBUTENb 0653yeTCs OCyLecTBUTbL ero 6ecnnaTHbIN PEMOHT.

ONnsi oTNpaBKU B peMOHT He0b6X04MMO BJIOXKUTb B Tapy C KOHTPOJIJIEPOM MacropT, akT 0TKa3a U
OTNPaBUTb MO aapecy:

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

12 KoMnNNneKTHOCTb

KoMmnnekTHOCTbL Npubopa npueeneHa B MNacnopTte Kk npnbopy ArC®.421445.006 NC «ArABA
MAK-40. NacnopT».

13 Ccbinkm

Kontponnepnl ATABA
MpombiwneHHble KoHTposinepbl | ATABA MK-30 « ATABA TK-40 « ATABA TIK-50 « ATABA TK-60 « ATABA

MNK-70
MporpamMmMupyemMble ArABA TJIK-30 « ATABA T1JIK-40 « ATABA MJIK-50 « AFABA TJIK-60
Nornyeckne KoHTposiepsbl AlrABA TJIK-70
MporpamMmmMmupyemsle pene ArABA MTIP-60
MaHenn onepaTtopa ATABA M0O-40 « ATABA 10-50
CneymannsmpoBaHHbIe ArABA MIMK-30 « ATABA YNA-30
Onsa KOTJI0B, KCYM 6416 « ATABA 6432 « ATABA 6432.10 « ATABA 6432.20 = ATABA
aBTOMaTU3aunmM | nevyemn, 6432.30

CyWwnnoK

heaspaTopos | ATABA Al
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