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O

CopepxxkaHue

Ha3Ha4yeHue
icnonb3yemble TEPMUHbI U COKPaLLIEHWSA
YcnoBHoe 0603HaYeHNE KOHTPOANEPA
OcHalleHne KOHTpoIepa
CpencrBa nHANKaUNK
NHTepdencs BBOOA-BbIBOAA U HAKONUTENN
CybmMoaynv BBOAA-BbIBOAA U PaCLINPEHNS

rne pecypchl
NEeKTponuTaHme
TexHUu4Yeckne XxapakTePUCTUKUN

YcnoBus skcnayataumin

YcTponcTBo 1 npuHumn pabotsl npmnbopa
[abapuTHbLIE pa3Mepbl
CocTaB nporpaMmHoro obecneyenus npubopa

Mopsnaok paboTbl ¢ npubopom
BkoYyeHne 1 3arpyska

PaboTa npubopa c CODESYS V3.5

MNoarotoBka KOHTPOJJIEPA K MCN0J1b30BAHUIO
Obuine ykazaHus
Yka3zaHusa mep 6e30nacHoCTy
MOHTa)X 1 NOAKAOYEHNE KOHTPOANEPA

[Nlomexu n MeTodbl UX NOAaBIEHNS

HacTporka n paboTa C KOHTPOI1EPOM
CucteMHas yTuauTa

dannoBasg cucTtemMa

KOHCOJ1b

brioknpoBaHue BbIBOAA coobuLieHNn B KOHCOJIb npwn 3arpyske KoOHTpoasiepa

OTKAKYEeHME KOHCOM Ha nopTy RS-232
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MNapameTpbl ceTn Ethernet

CuncTeMHas naTta, Bpems
JocTyn K haniaM KOHTpoJJiepa

CnMBOJIbHbIE YCTPOWCTBA NOCAeA0BaTEe/IbHbIX MOPTOB

Bxo4 B KOHCOJIb 3arpy34ymMka 1 3ajaHue naposs ojs Bxoda B Hee
KannbpoBKa CEHCOPHOro 3KpaHa

ObHoBAEHME NPOrPaAMMHbIX KOMNOHEHTOB
ObHoBneHue npoekTa CODESYS ¢ ncnosab30BaHUEM CUCTEMHON VTUAUTLI

CybMoayam paclimpeHms
Tunbl cydbmonynen

CybmMoaynb aHanorosbix Bxoaos Al
TexHuYyeckme xapakTepucTmnkm cybmoayns
Ha3HayeHne KOHTaKTOB pa3bemMoB cybmMoayas
CybMoayab aHaa0roBbix BXxoaoB / Bbixoaos AlO

TexHn4eckme xapakTepucTuku cybmonyns

Ha3Ha4yeHne KOHTAKTOB pa3beMoB cybmoayns

CybMoaynb namMepeHus temnepatypbl TMP
TexHu4Yeckmne xapakTepucTukm cybmonyns
Ha3Ha4yeHne KOHTAKTOB pa3beMoB cybMoayns

Cybmoaynb namepeHna temnepatypbl TMP4
TexHun4yeckmne XaPaKTEPUCTUKN CV6MOJJVJ'I$|

Ha3HayeHue KOHTAKTOB pa3beMoB cybmoayns

CybMoaynb namMepeHus temnepatypbl TMP4L
TexHu4Yeckmne xapakTepucTuku cyomonyns

Ha3Ha4yeHne KOHTaKTOB pa3bemMoB cybmMoayns

Cybmonynb naMepeHnsa TemnepaTypbl U YraepoaHoro noreHumana TMC
TexHuYeCckmne xapakTepucTukm cyomonyns
Ha3HayeHue KOHTAKTOB pa3beMoB cybmoayns

CybMoayab ANCKPETHbIX BX0A0B DI
TexHu4Yeckmne xapakTepucTuku cybmonyns

Ha3Ha4yeHne KOHTaKTOB pa3bemMoB cybMoayns

Cybmonynb ANCKpeTHbIX BXoaoB DI6

TexHuYyeckme xapakTepucTukm cybmonynsa anckpeTHbix BxonoB DI6:
Ha3Ha4yeHne KOHTAKTOB pa3beMOB cybMoayna ANCKpPeTHbIX BxoaoB DI6:

CybMoay/ib ANCKPETHbLIX BbIXOA0B TUMA «OTKPLITHIA KOAJEKTOp» DO
TexHuYeckne xapakTepucTnkm cybmoayns

Ha3Ha4YyeHne KOHTAKTOB pa3beMoB cybmoayas

CybmMoayab ONCKPETHbIX BbIXOA0B TUMa «OTKPLIThIN KosnekTop» DO6
TexHnyeckme xapakTepuUCTUKM Moayasa OUCKPETHbIX BbixoaoB DO6
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Ha3Ha4yeHne KOHTaKTOB pa3beMOoB MOAYAA ANCKPETHbLIX Bbixo4oB DO6
CybmMoayab ONCKPETHbIX BbIXOA0B TUMNa «OTKPbIThIN KosiekTop» DO6L
TexHun4yeckmne xapakTepUCTUKN MOAYISA AUNCKPETHbIX BbixogoB DO6L

Ha3HaYyeHue KOHTaKTOB Pa3beMOB MOAYASA OANCKPETHbLIX Bbixoaos DO6L

Cybmoaynb ONCKPETHbIX BbIXOAOB TUMa «CUMMUCTOP» SIM
TexHu4Yeckmne xapakTepucTuku cybomonyns

Ha3Ha4yeHne KOHTaKTOB pa3bemMoB cybmMoayns

CybMoayb ANCKPETHbLIX BbIXOA0B TUMa «pene» R
Ha3Ha4yeHne KOHTaKTOB pa3beMoB cybmMoayns

Cybmoaynb 3Hkoaepa ENI
Ha3HayYyeHue KOHTaKTOB pa3bemMoB Moayasa sHkoaepa ENI

Cybmoaynb nHtepgencos 232/ETH
NHTepdenc RS-232
Ha3HaYyeHne KOHTaKTOB pa3bemMoB cybmoayas
NHTepdenc Ethernet

Cybmoaynb nHtepgerncos RS-485

TepMUHUPOBaHME INHUN

TexHn4yeckmne xapakTepuUCTUKN, Ha3HaYeHNe KOHTAKTOB, CXeMa NoAKYeHNs

Cybmonoynb nHTepderncos CAN
TepMUHUPOBAHUNE JINHUN

TexHnyeckme xapakKTepuUCTUKN, Ha3Ha4YeHNe KOHTAKTOB, CXxeMa NoAKAYeHNs

Cybmoaynb mogema GPRS
PaboTa Mmopema

TexHn4yeckmne xapakTepuUCTUKN U CxemMa NoAKAYEHUS

CybmMmoaynb 6s10Kka nuTaHms 220V
Ha3Ha4YyeHne KOHTAKTOB pa3beMoB cybmonys

Cybmoaynb 610Ka nutaHusa 24V
Ha3HayYeHVe KOHTaAKTOB pa3beMoB cybmonayns
MeToavka KaambpoBKuK

CpencTtBa kaanbposku
YcnoBus KaambpoBKM M NOATOTOBKA K HEMN
YcnoBus KaanbpoBku

NoarotoBka K KaambpoBke

MpoBeneHne KannbpoBku
OnpeneneHne 0CHOBHOW NPUBEAEHHOW MNOrPELIHOCTI NPY N3MEPEHUN BXOHbIX
napamMeTpoB Npu paboTte c NnepBMYHbIMKU NpeobpasoBaTenamm, GopMMUPYIOLLINMU
BbIXOJIHOW CUIHaJl B BUAE CUrHaJ1a MOCTOSAHHOIO TOKa.

OnpepeneHne 0CHOBHOM NpUBEAEHHOW NOrpPeLHOCTN NPpU U3MEPEHUN BXOOHbIX
napaMeTpoB npu paboTe ¢ nepBnYHbLIMK NpeobpasoBaTenamm, HOPMUPYIOLLLMNA
BbIXOAHOW CUrHA B BUAE HANPSAXKEHUSA MOCTOAHHOI0 TOKaA.
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OnpepeneHue OCHOBHOMW I'IQVIBeQ,eHHOVI NOrpeLHOCT Npu HopPMUPOBaAHNN
BbIXOOHOI0 CUrHasa B BUae CirHaszia MoOCTOAHHOIO TOKa.

OnpepneneHne 0oCHOBHOW NpUBEeAEHHOW NOrpeLHOoCTN Npyu hopMUPOBAHNUN
BbIXOQHOIr0 CUrHA B BUAE HANPSXKEHUSA MOCTOSAHHOI0 TOKaA.

OnpepneneHne 0CHOBHOM NpUBEAEHHOW NOrpPeLHOCTN NpU U3MEPEHUN BXOOHbIX
napamMeTpoB npu paborte cybmoaynsa c TepmonpeodbpasoBaTesiMm CONPOTUBAEHNS

OnpepeneHne 0CHOBHOM NpUBEAEHHOW NOrpeLHOCTU NPpU U3MEPEHUN BXOOHbIX
napameTpoB Npu pabote cybMoayns ¢ Tepmonapamu.

OdopmMmaeHune pesynbTaToB KaJ'IVI6pOBKVI

TexHun4yeckoe 0bcayXmBaHue
3amMeHa amTtueson baTapen YacoB peasibHOro BPEMEHU

[MpaBuaa TPAHCNOPTUPOBAHUA N XPAHEHUS
[apaHTUNHbIe 06a3aTeNbLCTBA

KoMNAeKTHOCTb

Ccblaiku

1 Ha3sHaueHue

[IporpaMMupyeMbli norudyeckuii KoHTpoinnep ATABA TI1JIK-40 (manmee "IlpuGop",
"KoHTpomnnep") nmpegHa3HauyeH AJI9 CO3MaHUSA CUCTEM aBTOMATHM3WPOBAHHOTO yIIPaBIE€HUS
TEXHOJIOTHYECKUM 000PYyIOBaHMEM B Pa3NIMYHBIX 00JIACTSIX IMPOMBIIIIEHHOCTH, XKUJIUIIHO-
KOMMYHAa/IbHOTO ¥ CEJIbCKOTr0 X031 CTBa.

1.1 Ucnonb3yeMble TEPMUHbI U COKpaLLeHuUs

* [1IK - NnepcoHanbHbIN KOMMbIOTEP.

= IJIK - nporpamMMupyembin OrMY4eCKUn KOHTPONEp.
= CY - cucteMHas ytuanTa.

» OC - onepaunoHHasa cnctema.

= [10 - nporpaMMHoe obecrneyeHue.

» O3Y - onepaTmMBHOE 3anomMmHatloLwee yCTPONCTBO.

= OC - pannoBas cuctema.

1.2 YcnoBHOe 0003HauYeHue KOHTpoanepa
AT'ABA I1JIK-40.AA (YY-ZZ-...) roe AA - pa3Mmep sKpaHa:

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

YY, ZZ... - nepeuucneHue yCIOBHLX 0003HaUYeHUN CyOMOOyiel B MOPSIAKe UX YCTaHOBKY B
cnoth A - F (ecnu cyOMOLymb He YCTQHOBJIEH B ONPefe/IeHHEIH CI0T, TO COOTBETCTBYIOIIAS
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IIO3ULHUS B 0003HAYEHHUHY ITIOMEYaeTCsI CUMBOJIOM X):

= Al - cybMOay b aHaN0roBbIX BXOA0B;

= AlO - cybmoayb aHanoroBbIX BXO40B / BbIXOAO0B;
= TMP - cybmoayib n3MepeHns TemnepaTypsl;

= TMP4 - cybmoayfib M3MepeHns TemMnepaTypsl;
TMP4L - cybmogy b u3mMepeHus TemnepaTypbl;

» DI - cybmoaynb OUCKPETHbLIX BXOAOB;

= DI6 - cybmoaynb ANCKPETHbLIX BXOA0B;

= DO - cybmMoay/ib AUCKPETHbIX BbIXOALOB TUMA «OTKPbITbIA KONEKTOP;
= SIM - cybmoay b AUCKPETHbIX BEIXOLOB TUMA «CUMUCTOP;

* R - cybMoaynb ANCKPETHLIX BbIXOAOB TUMA «penes;

= 485 - cybmoaynb nHtepgencos RS-485;

= CAN - cybmoaynb nHtepgencos CAN;

= GPRS - cybmoaynb nHtepgencos GPRS;

= DO6 - cybmMoayib OUCKPETHbIX BbIXOAO0B TUMA «OTKPbLITLIN KONNEKTOP»
(LuecTnkaHasbHbIN) C BO3MOXXHOCTbLIO YPaBAEHUS WaroBbiM ABUraTeneM;

= DO6L - cybmoay/ib ANCKPETHbIX BbIXOAOB TUMA «OTKPbIThIA KONIEKTOP»
(wecTukaHaNbHbIN);

= ENI - cybmogynb 3HKOOepa;

= 232/ETH - cybmopaynb nHtepgencos RS-232 n Ethernet;
= 220V - cybmoaynb 6noka nutaHua 220 B;

= 24V - cybmoaynb 6510ka nutaHns 24 B.

[TpuMep MOTHOTO YCIIOBHOTO 0603HAUYEeHUST KOHTPOJIIEPa:

ATABA I1JIK-40.07 (AI-AI-220V-232/ETH-DO-X) - KOHTPOJI/IEP C 9KPaHOM pPa3dMepoM
"7", c ycTaHOBIIEHHBIMU cyOmMonynsamu: B ciote A - Al, B - Al, C - 220V, D - 232/ETH, E -
DO. B cnore F cybmMomynb OTCYTCTBYET.

2 OcHallleHHe KOHTpOoJ/IIepa

2.1 CpencTrBa MHAUKaLUMU

Hanuuue rpaduyeckoro setHoro TFT-uHOMKaTOpa C Pa3MMYHBIMU Pa3MepaMy OuaroHaau 1
pa3HBIM pa3pellleHHeM I103BOJIseT Pa3paboTUMKy NpPOeKTa UCIO0Ib30BaTh BHU3yallU3allUio
cocTogHUYU 00beKTa, pubopa u T. 1. B3auMopelcTBYe C 0IIepaTOPOM IIPOU3BOOUTCS Yepe3
CEHCOPHYI0 naHesb. Ha nuileBoy naHenu npubopa MPUCYTCTBYIOT OBYIBETHHEIE CBETOMUOMIEI
«PaboTta», «ABapus» u «IIporpamMma», yrpaBlieHHe KOTOPHIMU [OCTYIIHO U3 IPOTPAMMEI
IIPOEKTA.

2.2 NUHTepdencol BBOAa-BbLIBOAA U HAKONUTENU

B nmpubGop mMoxeT OvITh ycTaHOBIeHa MicroSD-kapTa o6vemom mo 2 TO, KoTopas



WCIIONIb3YETCS B KaYeCTBe HAKOMUTEJS, YTO IMO3BOJISET COXPAHAThH OONbIION 00HeM
nHpopMauu Ha cMeHHOM Hocutesne. Hanuuyue nopta USB-OTG mo3BonsgeT mOOKII0YaTh K
npubopy USB-flash-Hakonutenu u gpyrue USB-ycTpoiicTBa, a TakXKe MOAKIIOYATH MpUOOp K
KOMIIBIOTEPY [OJS OTJIafK¥ IporpaMM, OOCTyIla K BHYTPEHHEMY HAKONUTENI U
KOMMYHUKAIIMOHHBIM cepBHcaM. Hanuuue ceTeBhIX HHTEP(ENCOB MO3BONSET MPOU3BOOUTH
obmeH mHbOpMaIMen MO JTOKalIbHOU ceTu unu 4yepeld MHTepHeT. Kom mpoekTa MoXeT
COXpaHATHCA KaK Ha BHyTpeHHel eMMC-namaTty, Tak ¥ Ha MicroSD-kKapTe, 4TO O3BOJISIET
co3maBaTh Oonbinue mMpoekThl. Hamuune gpaiiBepoB B OC Linux mo3BoJIsIEeT UCIOIh30BATh B
IpoeKTe pa3nuuHble pecypchl OC, B TOM 4HCIie MOAKII0YAaTh K MPubOpPy pa3HOTO BUMa
YCTPOMCTBa, TaKue KaK NpUHTepHl, MomeMel, Wi-Fi ceTeBrle afanTepsl U Op.

2.3 Cybmopynu BBOAa-BbIBOAA M PacLUUMPEHUS

YcTaHOBKa B KOHTpOIIep cyomomynei (cMm. pa3gen #CyOMomynau pacIiMpeHus) BBOMA-
BBIBOZIa ¥ MHTEPGEHCOB Pa3IMYHOr0 BUa IMO3BOJISIET THOKO KOHGUTYPUPOBATh KOHTPOJIIED
IIJIsT BHITOJTHEHUST KOHKPETHERIX 3a/ady.

2.4 ipyrue pecypcsbl

BCcTpoeHHBIY The303IEKTPUYECKUIN 3yMMED MOXKeT OBITh MCIIOJIb30BaH B KAYECTBE 3BYKOBOU
curHanus3anuu. [Ipumenenue OC peanbHOro BpeMenu Linux RT B mpubGope mo3Boiser
HCII0JIb30BaTh B IIPOEKTAX €€ PeCypcChl, TaKMe KaK XpaHeHUe U HaKOoIJieHWe JaHHBIX B
daiinax, UX mepeHoc Ha BHemHUU cheMHHU USB-flash-muck nubo nmepepmayy mo cetu
Ethernet, cereBrie cepBucH u T. II. MHOT03amavyHOoCTh OC 1m03BOJISET CO30aBaTh IIPOEKTHI,
paboTalolye napasaelbHO C Ha3HaUYeHUEM Pa3JIUYHBEIX MPUOPUTETOB. OYHKIINUSA peaibHOTO
BpemeHu OC MmM03BOJIET yIPaBiIATh, 00BEKTOM 00Jiee TOYHO U HafleKHO.

2.5 dnekTponutaHue

[TutaHue nmpubopa MPOU3BOMUTCS OT IIOCTOSTHHOI'O TOKa 24 B.

2.6 TexHUYecKMe XxapaKTepUCTUKHU
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Obuwme ceepeHus

KOHCprKTVIBHOE ncnonHeHwe Kopnyc ANA KPennieHnsa Ha WuT.

abapuTHbIe pa3mepsl, MM:

ATABA MJ1K-40.04 135 x 119 x 88

ATABA MNK-40.07 195 x 154 x 99

ATABA MNK-40.10 265 x 197 x 101

CTeneHb 3alWmnThl KOpnyca IP54 - nuueBas naHens / IP20 - 3aaHAs NaHenb
Z?'X’;Xﬁ;inzgagzﬂ 90-265 B nepeMeHHOro nin NoCToOAHHOr o0 TOKa.
AFABA M1K-40.07 YacToTa nepemMeHHOro Toka Ao 63 'u,.

AFABA MJ1K-40.10 HomuHanbHoe 3HaveHune: ~220 B, 50Iy,.

24B £10 % NOCTOAHHOrO TOKa

18 BT ans npubopa ¢ ¢/m GPRS

13 BT ans ocTaNbHbIX Nprbopos
AnnapaTHble pecypcbl

32-pa3pagHsbliin, Cortex-A8 1w,

MoTpebnsiemasi MOLLHOCTb, He 6osiee

MutkpokoHTponep 3D-yckopuTenb, L2-kaw 256 Kb
O6bem n TN onepaTMBHON NaMATH 256 M6 DDR3

06bem eMMC-namsTn 476

0O6bem SD-kapThbl no2T6

Yacbl peanbHOro BpeMeHun EcTb

CTopoXeBoW Talimep EcTb

MoaaepXka peanbHOro BpeMeHu EcTb

WHTepdeiickl 3arpy3kn nporpamm Ethernet, USB (RNDIS)

YenoBeKo-MalUMHHbIA UHTEpdeiic
Pa3pelueHve gucnnes, nukcen:

ATABA MNK-40.04 480 x 272

AT'ABA MNK-40.07 800 x 480

ATABA MJ1K-40.10 1024 x 600

KonumyecTtso LBETOB 16,7 M

Tun aucnnes:

ATABA MNK-40.04 43" TFT

ATABA MJ1K-40.07 7.0" TFT

ATABA MJ1K-40.10 10.1" TFT

OpraHbl yripaBneHus Pe3ncTuBHas ceHCopHas naHesb

[lByLIBETHbIE NPOrpaMMUPyeMble CBETOANOAHbIE

NHankauns MHAUKaTopbl «<PaboTax», «ABapusi», «[porpaMmax»
3ByKOBas CUrHanusauns BCTPOEHHbI Nbe303NeKTpUYeckuii 3ymmep
UnTepdeicol
USB 2.0 1.5, 12, 480 M6/c, OTG - 1 wr.
MicroSD SD, SDHC, SDXC - 1 wrT.
HabupaeMble cy6mMonynm BBofa-BbIBOAA 10 5 WT.
MporpamMMHbie pecypchbl
OnepauunoHHas cuctema PeanbHoro BpemeHu Linux RT 4.4.12
Cucrema NCnonHeHus CODESYS 3.5.10
Target-su3yanusaums CODESYS EcTb
Web-Bu3yanu3sauns CODESYS EcTb B ucnontenun W (MJK-40.04.W, NK-40.07.W, MJK-40.10.W)
ST
LD
SA3bIkn nporpamMmuposaHus IEC 61131-3 FBD
SFC
Monpepxka MHorosaaayHoctn CODESYS EcTb
Moanepxka peanbHoro sBpemeHn CODESYS EcTb
CpefiHee BpeMs BbINOJSHEHWS 0AHOrO LnKna nporpammbl CODESYS, Mkc 13
WHTepdeiicbl 3arpysku nporpamm CODESYS Ethernet, USB (RNDIS)
XapaKTepucTMKN NOAK/II0OYaeMbIX YCTPOMCTB XpaHeHus paHHbix USB-flash
Bepcun cneuundukaumn USB 2.0 LS, FS, HS
Tunbl haitNoBbIX CMCTEM FAT16, FAT32, ext3, ext4
MakcumanbHas emkocTb USB-HakonnTens 2T6
XapaKTepuCTUKKU NOAK/I0YaeMbIX YCTPOUCTB XPaHeHUA AaHHbIX SD-kapT
Bepcuu cneuundukaumm SD 2.00 yacTb A2
microSD (po 2 '6), microSDHC (no 32 r6),
Tunel SD-kapT microSDXC (o 2 T6)
Knacc ckopocTu SD class 2 1 Bblwe
Tunbl hakNoBbIX CUCTEM FAT16, FAT32, ext3, ext4
MakcumanbHas eMKoCTb SD-HakonuTens 2T6

2.7 YcnoBusa aKcnayaTauum

YcnoBus aKkcnayaTauuum

3aKpbiTble B3pbiBO6E30MaCHbIE MOMELLEeHNs 6e3 arpecCcMBHbIX NapoB U
rasos

TeMmnepaTypa okpyxatowero so3gyxa Ot -10 °C go +50 °C

BepxHuin Nnpeaen 0THOCUTENLHOW BRaXHOCTK Bo3ayxa 80 % npu +35 °C
n 6onee HN3KMX TeMnepaTypax 6e3 KoHAeHcauun Baarm
ATmMoC(epHoe faBfieHne OT 86 po 107 klla

Tun nomeLeHns

Bra)>HOCTb BO3ZyXa

3 YCTpOHCTBO U MIPHHITHII PadoThI Mpudopa

[TpuGop M3TOTABIMBAETCS B IIJIACTMACCOBOM KOpPIIyCe, IpeJHa3HaYeHHOM IJIST KPeIJIeHUs B



mmT. [TogKIIoueHre BCceX BHEITHUX CBSI3€H OCYIECTBIISETCS Yepe3 pa3beMHbIe COeIUHEHUS,
pacmonoxeHHbIe Ha MepenHel U 3agHeld CTOpoHax KOHTposepa. OTKPHITHE KOpIyca s
TOMIKJTIOYEHUST BHEIITHUX CBsI3ei He TpebyeTcs.

[Ipubop uMMeeT MOAYIbHYIO apXUTEKTypPy, IO3BOJSIONIYI0 YCTaHABIMBAThH B CIIOTHI
pacmupeHus cyOMOAynIu BBOA@-BEIBOJla Pa3NUYHOTO TUMA. [ YCTAaHOBKU CyOMOAyIewn
He0oOXOOMMO CHSITh 3a[IHIOI0 KPHIIIKY ITpubopa.

3.1 FabapuTHbie pa3mepbl

['abapuTHBIE pa3MepPHl U pa3Mephl BHIPE30B B LIUTE A7 TPUOOPOB Pa3IUYHbIX MOTUDUKAIIIH
IIpefCTaBJIeHkl Ha pUCyHKax 1 - 3.

Pucynok 1 - F'abaputHsie pa3amepsl ATABA T1JIK-40.04
Pucynok 2 - ['abaputHsie pa3amepsl ATABA T1JIK-40.07

Pucynok 3 - ['abaputHsle pa3amepsl ATABA T1JIK-40.10
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[abapuTHble pa3mepbl ATABA MJ1K-40.10

Ha nuieBoit cTopoHe MpubGopa PacIooKeHH:

= ygeTHOM TFT aucnnen c CEHCOPHOW NaHesbIo;
= [BYLUBETHblEe CBETOANOAHbIE UHAMKATOPLI «PaboTa», «ABapusa», «[lporpaMmMas;
= pa3beMbl Anga MicroSD n MnHn-USB OTG, 3aKpbITble CUJIMKOHOBOW 3aryLLUKOW.

Ha 3apgHed cTopoHe mpubopa pacroioxkeHa CheMHas KPHIIIKA C BHIPe3aMHu MO PAa3beMEI IS
YCTaHOBKM CyOMOMYyJe# BBOOA-BRIBOMA B CIIOTEI Tpubopa A - F.

[Ipu6op oOCHaIleH BCTPOEHHBIMM 4YaCaMM pPeajbHOTO BPEMEHHU, MHUTAaHWE KOTOPHIX
obecrieynBaeTCcs CheMHOU nuTHEBOM OaTapeei Ttuma CR1220.

[IpubGop mocTaBNSETCS C YCTAHOBJIEHHHIM CyOMoOAylieM NuTaHusd B cioTe C, KOTOPHIH
obecreunBaeT NMUTaHWE BCETO YCTPOMCTBAa M OCHAIeH CaMOBOCCTaHABIMBAIIIUMCS
IpefoXpaHuUTeeM.
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3.2 CocTaB nporpaMMHoOro obecne4yeHusa npudopa

[IporpammHOe obecrnedenre mpubopa COCTOUT U3 ABYX MOMYJEH: CUCTEMHOE MMPOrPpaMMHOE
obecrieyeHne U MPUKIIagHOE IPOrpaMMHOe o0ecIieueHue.

Cuctemnoe I10 cocTOUT U3 CIeOyIOLIAX YacTeu:

» 3arpy3ymk OC;
» OC Linux
» Cpepna ucnonHeHms CODESYS;

[Tpuknapuoe [1O cocTouT u3 npoekrta ang cpeasl ucnonaenuss CODESYS, peanusyiomero
HY2KHBIE [JIS OCYILIECTBIEHUS BU3yalu3allii U TEXHOJIOTHUYECKOr0 mpoilecca QyHKIINH.

3.3 Nopapok padboTsl ¢ npubopom

OC Linux cnyxuTt 6a30BOM ONepalroOHHONW CUCTEMOM peanlbHOTO BPEMEHM, Ha KOTOPOH
BHINIOJIHSAETCS cpefa ucnonuenuss CODESYS.

Cpenma ucnonaenusi CODESYS - ato nmpunoxenue, pabortatiiee Ha 6a3e OC Linux,
BHIOJIHSAIONIee MAUIMHHO-HE3aBUCHUMBIM KOJ TIPOeKTa, CO3JaHHHU Cpenou
nporpammupoBanus CODESYS u onpepnensiomnuii Bu3dyanu3alunio 1 10ruky pa6oTs [TJIK.

3.3.1 BkniovyeHue 1 3arpyska

[Ipu BKIoYyeHUHU nNpubopa CHaydana BHIIONHAETCS 3arpy3duk, moTtoMm 3amnyckaetrcs OC u
3aTeM 3anyckaetcsi cpepa ucnonHeHuss CODESYS, samyckawilass Ha BHIIOJIHEHUE
nporpammy I1JIK. Ecnu nmporpamma ITJIK He 3arpyxeHa B [Ipu6op, To mpubop OymeT roToB K
ee 3arpyske.

3.3.2 PaboTta npubopa c CODESYS V3.5

IetanbHOEe onucaHue paboTh B cpene nmporpammupoBanus (CII) CODESYS npuBomutcs B
moOKyMeHTaluu, nocrasnsieMmont BMecte ¢ CII CODESYS. Onucanue 6ubnuotek CIT CODESYS
nnsi pabote ¢ IIJIK «AraBa IIJIK-40» npuBemeHo B PYKOBOICTBe NMpPOTpaMMHCTa

(AI'C9.421445.005).

4 TloaroToBKa KOHTPOJIJIepa K HCI0/Ib30BaHHIO

4.1 Obwme ykasaHus

B 3uMHee BpeMsi Tapy C KOHTPOJIJIEPOM PACIaKOBBIBATh B OTAIJIMBAEMOM IIOMENIEHUU HE
paHee yeM 4epe3 12 9acoB IOCJie BHECEHUS B ImoMelleHre. MOHTaX, 9KCIJIyaTalus U
IEeMOHTAX KOHTPOJIJIEpa HOJXKHB IMPOU3BOOUTHCS MEPCOHAIOM, 03HAKOMIIEHHBIM C
npaBUlaMUd €ro HJKCIHJyaTallU¥M M NPOIMENIIMM HHCTPYKTax mno paboTe cC
371eKTP0000PYyIOBaHNEM B COOTBETCTBUH C IIPABUIAMM, YCTAHOBIIEHHEIMU Ha MPEONPUSTHH-
moTpebuTere.
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4.2 YKa3zaHusa Mmep Oe3onacHoOCTH

[To crmocoOy 3aImuTH OT NMOpPaXXKeHUS 3TEeKTPUUYECKUM TOKOM KOHTPOJIJIEP COOTBETCTBYET
knaccy 0 mo I'OCT 12.2.007.0-75.

[Ipu 3KcCIIyaTallMyd U TEXHUUYECKOM 00CTyKMBaHUU HE00X0muMo coOmofgaTh TpeboBaHUS
I'OCT 12.3.019-80, «I[IpaBun s3KkcIayaTaluy 3JIEKTPOYCTAaHOBOK NOoTpebuTenei» u «IIpaBun
OXpaHHl TPyfa IpPH 3KCIINTyaTalliy 9JIEKTPOYCTaHOBOK MOTPeOUTEe».

[Ipu 3KcmayaTallu¥ KOHTPOJIIepa OTKPBHITHIE KOHTAKTH KJIEMMHHUKOB HaXOMSATCS IO[
HallpsikKeHHeM. YCTaHOBKY KOHTpPOJIJiepa CJedyeT MPOU3BOAUTH B CIelHalTu3UPOBAHHBIX
mKadax ¥ muTax, JOCTYI BHYTPb KOTOPHIX pa3pelleH TOJILKO KBanWu(GUUUPOBAHHBIM
CIlelaaucTaMm.

JIroOble MOOKII0YEeHUSI K KOHTPOJUIEPY U pabOTHl IO €r0 TeXHUYEeCKOMY O0CNIyXKUBAHUIO
IIPOM3BOAUTH TOIBKO IIPU OTKJIOYEHHOM IUTAHUM KOHTPOJIJIepa U IMOAKJIIOUEHHEIX K HEMY
YCTPOUCTB. YCTaHOBKa M U3BJeYyeHUe CyOMOAylel MOJIKHA BHIOJNHATHCA TOJIBKO IIPHU
OTKJIIOYEHHOM IIUTaHUU Ipubopa.

4.3 MoHTaX U NoAKJlo4eHUe KOHTponepa

BHumaHme! HekoTopble cybmMoaynn He MMEeIoT rasibBaHUYeCKON pa3BA3KM.
Bo n3bexxaHue nospexxaeHns npubopa, BCe NOAKIYAEMOE K HEMY
obopynoBaHue (KoMnbloTEp, ceTeBoe 060pyLOBaHNE, AAaTHMKN 1 4p.),
MMeloLLLee KJIeMMbl 3a3eMJ1eHuns, OOJHKHO OblTb HaleXXHO 3a3emneHo. He
L0NYyCKaeTCs NpoTeKaHue no Lenam npubopa napasnTHbIX TOKOB U
BO3HWKHOBEHWS NepeHanps»KeHUN, Bbi3BaHHbIX HEKAYECTBEHHbIM
3a3eMJIeHNEM NOAKJIIYEHHOr0 060pyA0BaHUSA U APYTUMU MPUYNHAMMN.
Mpn HeobXo4MMOCTM CnefyeT UCNoJb30BaTh BHELUHWE YCTPONCTBA
ranbBaHNYeCKOWN N30NALUN.

[TocnemoBaTeNbHOCTh MOHTAXKA ITPUOOpA Ha LIUT CIIeAyouas:

* OCYLLECTBAAETCSA NOArOTOBKa NOCAA04YHOro MecTa B LUTE 31eKTpoobopynoBaHma -
pa3mepbl BbIpe30B B LWNTe NpuBefeHbl Ha pUCyHKax 1 - 3;

= Npnbop pa3MelLaeTCs B BbIPE3e WNTA U 3aKPENNSETCS YETbIPbMS KPEMNeXHbIMM
3aXKUMaMU 3aTSAXKKOW YCTAaHOBOYHbIX BUHTOB C JOCTATOYHbIM, HO HE YPE3MEPHbIM
ycunnem;

= mogenu npubopa ArABA MJK-40.07 n MJ1K-40.10 £ONOAHUTESNIBHO 3aKPENASfIoTCA K WUTY
4yeTblpbMs BUHTaMU M4 oanHon He bonee 12 MM,

[luTanue mpubopa MOMKHO OCYIIECTBIATHCS HANPSIXKEHHEM CEeTH, COOTBETCTBYIOIINM
YCTaHOBJIEHHOMY CYOMOMYII0 MHUTAHUS.

[TopkmoyaeMble K MPUOOPY MPOBOfa MOJXKHEI OBITh MHOTOXKUILHEIMU cedyeHneM oT 0,25 mo
0,5 MM°. Pekomennyemsrie Tumbl Kabemeit MKII, MK3III, MKIIIM I'OCT 10348-80.

4.4 NMNoMexu u MeToAbl UX NOAABJIEHUA

Ha pa60Ty KOHTPOJIIIE€EPA MOT'YT OKa3EbIBATh BJIMAHNE BHEITHHUE IIOMEXHM, BO3HUKAIOIINE II0M
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BO3[€HCTBUEM QNIEKTPOMArHUTHBIX IoJIen (SHeKTpOMaI"HI/ITHBIe l'IOMeXI/I), HaBOOHUMEIE Ha CaM
KOHTPOJIZIEP U Ha JIMHUU CBSA3XW KOHTPOJIJIEPAd C BHEITHUM OGOpYD,'OBaHI/IeM, d TaK2XKe IIOMEXH,
BO3HUKAIOIINE B IUTAIOMIEN CETH.

s YMeHbIIE€HUA BIIUAHUA 3JIEKTPOMATIHUMTHEIX ITIOMEX HeOGXOJII/IMO BEIIIOJIHATD
IIpUBENEHHBIE HU2KE€ PEKOMEHOallun:

= obecneynTb HageXXHoe 3KpaHnpoBaHMe CUIrHaJibHbIX JINHUA, 3KpaHbl CneanyeT
SNIEKTPUHECKN N30J1MPOBaThb OT BHELLUHETO o6opy;103aHv|ﬂ Ha MNMPOTAXEHNN BCew TPacCCbl N
noocoegnHATb TOJIbKO K NMpeaHa3Ha4YeHHOMY KOHTAKTY,

= 0N INHWUIA CBSA3W UCMOJ1Ib30BaTh ,D,peHa)KHblm nposon osa4a BbipaBHMBaHNA NOTEHLWA10B
npuemMonepenaTynkKosB;

= KOHTPOJINEP PEKOMEHYETCS YCTAaHaBAMBATb B METAINYECKOM LLKAdy UK WNTE,
BHYTPU KOTOPOro He A0JKHO ObITb HUKAKOro cunoBoro obopyaoBaHns (KOHTAKTOPOB,
nyckaTenen n T. n.), Kopnyc WuTa uam wkada fomKeH ObiTb HAJEXHO 3a3EMIIEH.

[Ins yMeHBIIEHUS 371€KTPOMArHUTHBEIX IIOMeX, BO3HUKAIOIIUX B MUTAIOIIEN CEeTH, ClegyeT
BBHITIOJIHSITH CIEAYIOIe PEKOMEHIAINN:

* MOAKOYATb KOHTPOJIJIEP K MUTAIOWEN CETW OTAENbHO OT CUI0BOro 06opyaoBaHMS;

* [PV MOHTa)Ke CUCTEMbI, B KOTOPOM paboTaeT KOHTpoAnep, cnelyeT y4nuTbiBaTh NpaBuia
opraHusauum 3(hPeKTUBHOr 0 3a3eMJyIeHNs;

= BCE 3KPaHbl U 3a3eMANAOLLME NTMHUN NPOKNAAbIBAThL MO CXEME «3Be34a», NPW 3TOM
Heob6xoanmMo 06ecneynTb XOPOLNA KOHTAKT C 3KPAHUPYIOLLUM MK 3a3EMISEMbIM
3/1EMEHTOM;

* 333eMIAI0LWMNe Lenn OOMKHbI ObiTb BbIMOIHEHBI npoBo4aMun C ce4yeHneMm He MmeHee 1 MM2;
* YCTaHaBAMBATb PUNLTPbLI CETEBbLIX MOMEX B JINHUAX MUTAHUSA KOHTPOIEPa;

= YCTaHaB/IMBATb UCKporacsauime huibTpbl B IMHUAX KOMMYTaLMX CMI0BOMO
obopyaoBaHus.

5 HacTpoliKa 1 pa00oTa C KOHTPO/UIEPOM

Ha ypoBHe omepaiioOHHOK CHUCTEMHB KOHTPOJIIEP UMeeT (paiijioBEle PECYPCH M CUCTEMHYIO
KOHCOJIb. B ¢ainax comepxkutcsa HeoOxomumas uHbopmanusa mais pabotel OC. KoHconb
CITy2KMUT OJI1 UHTEePaKTUBHOr0 B3anMopenctsus ¢ OC (BeimonHeHus: KomaHg OC u T. 1m.).

5.1 CucteMHasa yTunurta

CuctemHas ytunuta, (manee CVY) mpegHa3HauyeHa [Jig M3MeHEHHUs OOIUX IMapaMeTpPoOB
npubopa: maTa / BpeMs, mapaMeTphl 3KpaHa U CeHCOopa, TapaMeTpPhl CEeTH, a TaKxke [
00HOBJIEHUS IIPOTPAaMMHOT0 o0ecrieueHust U paboThl ¢ SD-KapToii.

3anyck CY MOXHO IPOM3BECTH BO BpeMs 3arpy3KH KOHTpOJjJepa Hpu O0ToOpazKeHUHU
noroTtuna «AIABA» u nosBieHuu Ha 3kpaHe Haanucu «HAXKMHUTE HA OSKPAH [OJId
BXOIA B YTUJIUTY» HenpephIBHEIM HaXXaTUEM Ha 3KpaH B TeueHue 1 c.

[Tocne 3anycka CY Ha 9KpaHe oToOpaxkaeTcs OKHO C 3aIIpocoM maposs. [Tociie BBoda maposist
(mo ymonmyanuio «111111») ocymecTBiseTcs mepexon B 0CHOBHOe OKHO CY.



B cnydae, ecnu He ymaeTcsl BBECTHU IapoJib, He0OXOOUMO MIPOBEPUTH KAaNTUOPOBKY 9KpaHa
ycTporicTBa. [l MpoBepKM KanuOpOBKM Ha CTAPTOBOM OKHE HAXMHTe Ha 3KpaH U
yIoepKuBalTe HaxKaTue N0 MOsBIeHUs Haanucu «BHuManue! 3anyck KanuOpoBKu».

CucTteMHasl yTuiIuTa OOCTyIIHa HauuHas ¢ Bepcuu KopHeBou OC Agava 2017.12.

Bce Q)YHKHI/IOHaJ'[I)HBIe BO3MOXKHOCTH CY pa361/ITBI Ha TPVIIIIHI, 0T06pa}KaeMHe BO BKJIaJKaX
OCHOBHOT'O OKHa.

3a mogpobOHBIM omucaHueM ¢yHKIuoHana CY u mopsimka paboThl 00paTUTECh Ha CTPAHUITY
Cucremuag yrunuta [1K-40.

5.2 ®anunoBas cucteMa

®QaiinoBas cucrteMa coCcTouT u3 cucteMHod ®C u mouTupyeMou ®C, KoTopas HOCTYIHH KakK
[J1l YTEHUS, TaK U OJI1 3alUCUA. TOYKM MOHTUPOBAHUS BHEIIHUX HAKOIIUTEIEHU:

» /run/media/mmcblkOp* nns scTpoeHHon eMMC;
» /run/media/mmcblklp* nns SD-kapThl;
= /run/media/sda* ons USB HakonuTenen.

USB HakomuTenu U Jpyrue yCTPOUCTBa BBOOA (MBIIIb, KJIaBHATypa U T. II.) MOAKIIIOYAI0TCS
yepe3d nepexogHuk OTG miniUSB - USB A (B KOMIIJIEKT He BXOMUT).
5.3 KoHconb

CucteMHasi KOHCOJIb - KOHCOIb 3arpy3uyuka U-Boot m KoHconp Linux HaxXxoguTcs Ha
mocjemoBaTenbHOM opTy RS-232 u mocTymnHa Npu HaJIW4YUKM B COCTaBe nmpubopa cyomMomyns
nHTepdeiicoB 232/ETH.

[TapaMeTpsl TepMHUHAIA 15 KOHCOJIM CIIeTYIOIIHe:

CKopocTb (buT/c): 115200;
= OMTbl JaHHbIX: 8;

* YETHOCTb: HET;

= CTONOBbIE BUTHLI: 1;
yrnpas/ieHne NoTOKOM: HeT.

Coepunenue KoHTpomnepa ¢ IIK mo unatepdeiicy RS-232 npousBoguTCa HYIb-MOAEMHBIM
kabeneMm udepe3 mepexonHuk RJ45-DBI9M. Ilpu 3arpyxennou OC, mOOKIIOYEHHOU U
HaCTPOEHHOU CeTH AOCTYI K CUCTEMHOM KOHCONU Linux MOXKHO nmonyuuTh yepe3 Ethernet
unu miniUSB (RNDIS) nmo SSH. Konconp 3arpy3uuka U-Boot gocTymHa TONBKO 1O
nHTepdelcy RS-232.

NHTepdencol USB 1 RS-232 He UMeloT rasibBaHN4eCckon pa3Bsasku. Bo
n3bexxaHne NoOBpeXAEHUS KOHTPOJIIepa BCe NOAK/IOYAEMOE K HEMY

obopynoBaHme (KomnbloTep, ceTeBoe 0bopyAoBaHMe, AaTYUKK 1 4p.),
MMeloLLee KNeMMbl 3a3eMIEHNS, AOJHKHO BbITb HaAEXHO 3a3EeMJIEHO.


http://docs.kb-agava.ru/view/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BD%D0%B0%D1%8F_%D1%83%D1%82%D0%B8%D0%BB%D0%B8%D1%82%D0%B0_%D0%9F%D0%9A-40
http://docs.kb-agava.ru/view/%D0%A4%D0%B0%D0%B9%D0%BB:%D0%92%D0%BE%D1%81%D0%BA%D0%BB%D0%B8%D1%86%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BA%D1%80%D0%B0%D1%81%D0%BD%D1%8B%D0%B9.png

IoCcTyn K CUCTEeMHOM KOHCONX LinuxXx Ha KOMIbIOTEPE MPOUCXOOUT 4Yepe3 IporpaMmy-
TepMuHaJ, HanpuMmep, PuTTY unu aHamoruysyro.

CeTeBble PEKBU3UTHL A1 HOCTyIa K KOHCONU dyepe3 SSH ykasaHHl B pa3pene #IlapaMeTprl
cetu Ethernet

5.3.1 BaoKkupoBaHue BbIBOAA COOOLLEHMA B KOHCOb NMPU 3arpy3Ke KOHTpoasiepa

[Tpu He0oOXOMMMOCTH MOKHO 3a0JIOKMPOBAThH BHEIBOM COOOINEeHHN B KOHCOIb RS-232 mpu
paboTe 3arpy3uuka U-Boot m OC Linux (Bepcusi 3arpy3uuka goixkHa OviTh U-Boot
2016.05-00238-g7183341 (Apr 26 2019) u HOBee).

BrokupoBaHUe BHIBOMAA YIPABJISEeTCS OTAEIbHO AJIs KOHCOIU 3arpy3dyuka U-Boot u KoHCONIHM
Linux nyTeM 3ajaHus IepeMeHHBIX OKpyXKeHus 3arpy3unka U-Boot «silent” u “silent linux”
COOTBETCTBEHHO. CresaTh 3TO MOXKHO M3 KOHCOJIA 3arpy34YrKa, a TakXkKe U3 KOHCou Linux.

IInss 61MOKUpPOBaHUS BEIBOAA B KOHCOJNIb RS-232 mpu pabote OC Linux, HeoOXoguMo 3adaTh
nepeMeHHYI0 OkKpyxkeHus “silent linux” co 3maueHueM “yes”. Ilpu 3TOM BO3MOXKHOCTH
noctyna K KoHconu Linux o SSH yepes untepderic USB unu Ethernet coxpanurcs.

[na 3amaHus nepeMeHHOU OkpyxXeHus “silent linux” u3 xkorconu 3arpy3uuka U-Boot
Heo0XOIMMO BOWTH B KOHCOJIb 3aTPY3YMKa U MOCIIeI0BaTENIbHO BHIITOTHUTD KOMaHIH:

| setenv silent linux yes |
| saveenv |
| reset |

[ng 3amaHus nmepeMeHHOU OKpyxXeHus “silent linux” u3 KoHconu Linux HeoO0Xommmo
[I0CJIefOBaTEIbHO BHIIIOJIHUTH KOMAH/IbI:

| echo 0 > /sys/block/mmcblkObootl/force ro |
| fw setenv -c /etc/fw env.eMMC.config silent linux yes |

BriBox coobmenuit OC Linux B KOHCOJIb, paco0keHHYI0 Ha mopTte RS-232 mpekpaTurcs
IocJie repes3arpysku npubopa.

Yr1obObl BKIIOUKUTH BHIBOO B KOHconb OC Linux, pacmonoxeHHYy0 Ha mopte RS-232,
HeoOXOMMO aHAJIOTHYHHIM 00pa30M 3afaTh IepPeMeHHYI0 OKpyxkeHHus “silent linux” co
3HauYeHueM “no”.

s 6710KMpOBaHUS BEIBOAA B KOHCOJb IIpU paboTte 3arpy3uuka U-Boot HeobxoguMo 3amaTh
IIepeMeHHYyI0 OKpyKeHus “silent” co 3Havenuem “1”. [I71g 3agaHus nepeMeHHON OKPYXKeHHUS
“silent” u3 KoHconu 3arpy3uuka U-Boot HeoO6xoguMo BOUTH B KOHCOJIb 3arpy3dyMKa u
IIOCJIeOBATEIbHO BBHIIOJIHUTh KOMaHIhI:

| setenv silent 1 I
| saveenv |
| reset |

[ns 3amaHusgd MepeMeHHOW OKpyxXeHus “silent” m3 koHconu Linux HeoOXomuMo
II0CJIeIOBATEIbHO BBIIIOJIHUTH KOMAH[HI:


#.D0.9F.D0.B0.D1.80.D0.B0.D0.BC.D0.B5.D1.82.D1.80.D1.8B_.D1.81.D0.B5.D1.82.D0.B8_Ethernet
#.D0.9F.D0.B0.D1.80.D0.B0.D0.BC.D0.B5.D1.82.D1.80.D1.8B_.D1.81.D0.B5.D1.82.D0.B8_Ethernet
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| echo 0 > /sys/block/mmcblkObootl/force ro |
| fw setenv -c /etc/fw env.eMMC.config silent 1 |

[71s BK/IIOUEHUS BHIBOJA B KOHCOJIb 3arpy34yuka U-Boot Heo0X0AuMO yaaauTh NepeMeHHYI0
OKpyXkeHud “silent”, He yka3as [y Hee 3HaueHUe. M3 KoHConu 3arpy3unka U-Boot:

| setenv silent I
| saveenv |
| reset |

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

KopoTkoe coo0IreHne mepBUYHOro 3arpy3uuka MLO He G10KUpPYeTCs 71T TUarHOCTUKH.

5.4 OTknl04YeHUe KoOHCoNu Ha nopTy RS-232

B cnyuae, ecnu K nopty RS-232 Heob6xoguMo MOOKIIOYUTh KaKoe-Mu0O0O o000pymoBaHUE,
Heo0X0IMMO OTKIIOUUTh CIyxkO0y getty, paboTatomryio Ha mopty RS-232.

IOns oTKMIOUeHUS CNykKO0b HEoOXOmNMMO IepeilTu Ha BKIagkKy «CnyxKOb» CUCTEMHOU
YTUIUTH MO0 BOCIIOJIb30BATHCS BBIOJHUTEL OTKIIOUEHHE depe3 KOHCOIIb.

,]1)'[5{ OTKJIIOYEHHUS 9epe3 KOHCOJIb BEIIIOJIHUTE OEe’CTBUS B YKa3aHHOM IIOPAOKeE:

1. nogkno4MTECh K KOHTpOEpY Yepes nHTepdenc USB nnn Ethernet;
2. BbIMONHUTE KOMaHAbl:

OTKJIIOUEHUE aBTO3arpy3KU CIyKObBI IIPU CTapTe KOHTPOJIEpa:

| systemctl disable serial-getty@ttyS1l |



5.5 NapameTtpbl ceTn Ethernet

[To ymonuanuto untepderc Ethernet ethO HacTpoeH Ha mony4YyeHHe CETEBHIX HACTPOEK II0
DHCP.

IOnsa uaTepderica usb0 (RNDIS) ycraHOBNeHH clefyloliue CTaTUYeCKHUE CEeTeBhIE
PEKBU3UTHI:

» |[P-agpec: 192.168.7.1;
* MacKa ceTun: 255.255.255.252.

ITpocMmoTpeTs IP-aipec 1 OPYTYIO CETEBYI0 KOHGUTYPAIKIo O Bcex nHTepdeiicoB Ethernet
MOXXHO Ha BKJIajKe «CeTeBhle IapaMeTpPhl» CUCTEMHON YTHIMTH MJIH B KOHCONIM Linux,
HabpaB KOMaHMY:

3apmaTh ctaTudeckui IP-ampec uHTepdetica eth0) MOXHO Ha TOM Ke BKJIafKe CUCTEMHOM
yTunuTh 6o B daiine /etc/systemd/network/10-eth.network, Hampumep:

| [Network] |
| DHCP=no |
| Address=192.168.10.100/24 |
| Gateway=192.168.10.10 |

5.6 CucteMmHas paTa, BpeMs

II71s1 ycTaHOBKM BpeMEeHH U HaThl CIeqyeT IMeperT Ha BKIIaAKy «JlaTa ¥ BpeMsi» CUCTEMHOU
YTUAUTHI MO0 BOCIIOIH30BaThCSI KOMaHAOM:

r--—--——H—®"-"-"-"-"-"—""—""-""—""—""—""™""™>"™—~——>"""™—"="-""="=""="="=""=""=""™>"™"="=—"=—"=—"—=—/—=—/+ 1
| date MMDDhhmmYYYY |
L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - J
rge

* MM - mecsy, (1-12);

= DD - yncno (1-31);

* hh - yachbl (0-23);

= mm - MUHYTLI (0-59);
= YYYY - rog.

1 coxpaHeHUS yCTAHOBJIEHHOTO BPEMEHMW U [aThl B dacax pPeallbHOTO BPEMEHHU
BOCIIOJIb3YUTECh KOMAHIOU:

[Ipu mOOKIIOYEeHUU KOHTpoJnepa K ceTu Ethernet u manuuuu BrIXxOoma B MHTEpHET
IIPOUCXOOUT CHHXPOHU3ALKUS BpEMEHHU C CepBEpAMU TOYHOTO BPEMEHH.



YacoBo¥ MOsiC yCTaHABIUBAETCS B CUCTEeMHOU yTunute nubo B datine /etc/profile myrem
3aJaHus mepeMeHHoU okpyxkeHus TZ. Hampumep, export TZ="STD-5" (anst ExkaTepunOypra).

5.7 DocTtyn K chanam KoHTponnepa

Hoctyn K ¢ainaM U pecypcaM KOHTpoJiepa npu 3arpyxkeHHOU OC MOXKHO MONTYy4YUTh
CIEeOyIOIUMU CII0CO0aMu:

* yepe3 CUCTEMHYIO KOHCO/b Ha nopTe RS-232;
* yepes CUCTEMHYI0 KOHCoNIb SSH-cepBuca (nopTel Ethernet n USB);
= yepes sftp-cepsep (nopTbl Ethernet n USB).

Il UCIIONIb30BAHUS CETEBHIX PECYPCOB HEOOXOOMMO HACTPOUTDH MOOKIIOYEHHE K CETH
Ethernet.

IOCTYII K CETEBHIM pecypcaM KOHTPOJIIepa MOXKeT ObITh OCYIIIeCTBIIeH Yyepe3 mopT miniUSB.
IpaiiBep RNDIS co3naeT B KOHTPO/JIEPE BUPTYaJbHBEIMA ceTeBOU nHTEP(derc ushO.

IaHHOE TOJKIIIoYeHue aMynupyeT coequHenre Ethernet, Takum o6pa3oM, IOCTYIHO CeTEBOE
MOJK/II0UeHWEe K KOHTPOJIJIEPY OJIs ero MporpaMMHPOBaHUSA U OTIafgKH, AOCTyIa K sftp u
CUCTEMHOU KoHconu 1o SSH.

[TomkioyeHre KOHTPOJIJIEpa K KOMIboTepy mo uHTepdericy USB nmpousoguTcs kKabenem
miniUSB - USB A, BxogsgIIuM B KOMIIJIEKT ITOCTaBKKA KOHTPOJIJIEPA.

Insi mocTyma KOMIIbIoTepa K KOHTpoinepy mo uHTepdeiicy USB, HeoOxomguMo Ha
KOMIIbIOTepe ycTaHOBUTh ApavBep RNDIS. Ecnu npu nmopknioouyeHunu KoHTponepa K OC
Windows ycTaHOBKa gpaliBepa Ipoliia ¢ omubKon, Heo6X0MMMO B [IUCIIETYEPE YCTPOUCTB
IpaBoi KHONKOM MBIIMM LIeNKHYTh Ha ycTtporcTBe RNDIS/Ethernet Gadget, BriOpaTh
O6Hosumb Opatisepbl, yKasaTb BbinosHUMb NOUCK 0palieepos Ha 3moM KomMneomepe, 3aTeM
Buvibpamb Opatisep u3 cnucka yjce ycmaHos/neHHbiX dpalisepos, roe BeIOpaTh Cemesbie
adanmepul, M320mosumenwv Microsoft Corporation, Cemesoti adanmep Remote NDIS based
Internet Sharing Device (ToYHOe HaWMMeHOBaHHE [pailiBepa MOXKET OTINYAThCI B
3aBucuMOCTH OT Bepcuu Windows), HaxaTh [asee.

B cnyuae ycnemHou ycTaHOBKY B [laHeau ynpasaeHus | Cemov u HumepHem | Cemesble
noOk/0ueHus TIOSIBUTCST HOBBIM CEeTeBOM MHTepdeic, B CBOKMCTBaX HHTepdelica yOemuThCs,
yto uM 1o DHCP 6sin nmonyuen IP-agpec 192.168.7.2. [IpoBepuTh paboTy coequHEHUS Ha
KOMIIbIOTEPE KOMaHaou ping 192.168.7.1.

IIns gocTyma K ¢aiilaM KOHTponepa depe3 sftp-cepBep cnemyeTr monb3oBaThcs Unix-
coBMecTuMbIM sftp-knuentom. ITom OC Windows 3To MoxkeT ObiTh, HanmpuMep, WinSCP, Total
Commander # T. 1.

5.8 CUMBOJIbHbIE YCTPOUCTBA NoCNenoBaTesibHbIX NOPTOB

Huxe IIpuBeOgeHO COOTBETCTBHE IIOCIIENOBATEJILHBEIX IIOPTOB KOHTPOJIJIEPA HMMEHaM
CHMBOJIBHBEIX YCTpOﬂCTB:

= RS-232 (cncTemMHasa KoHcosb) - /dev/ttyS1;



cybmoaynb nHtepdencos RS-485 nnHma 1 (X1) - /dev/ttyS2;
= cybMoaynb uHTepgencos RS-485 nunHus 2 (X2) - /dev/ttyS3;
= cybmoaynb mogema GPRS - /dev/ttyS3;

NIoKasibHasa WuHa gnasa ceasm ¢ cybmogynamum - /dev/ttySO0.

5.9 Bxop B KOHCONb 3arpy34uuka M 3agaHue naposa ansa Bxona B Hee

II71s1 BHITIONTHEHUSI HEKOTOPBIX MeMCTBUM MOXKET IMMOHaJo0UThCA BXOM B KOHCOJIb 3arpy34uKa
U-Boot. [I5151 TOT0 4TOOHI MOTYYUTh JOCTYI K KOHCOIM 3arpy3urka He0OXOOUMO MOOKIIYUTh
KOHTDOJNIep K TepMHHANIy KOMIbIOTepa 4depe3 uHTepderc RS-232. 3aTeM BKIHOUYUTH
KOHTPOJIJZIEP ¥ B MOMEHT paboThl 3arpy34yuKa Ipu mosBieHun coobmenus: «Enter password
to abort autoboot» BBecTu maponb AN BXOAa B 3arpy3udk. Ha BBOA mapons maeTcs
orpanuyeHnHoe BpeMd. [lo ymonyanuiwo - 1 c.

[laponeM 1Mo yMONTYaHUIO SBASETCS CUMBOI «1mpoben». To ecTh, 4TOOB BOUTH B KOHCOJIb
3arpy3unka HeoOXO[MMO Ha TEpMHHale KOMIIbIOTepa HaXKMMaThb KIaBUIIY «IIpoben» Oo
MMOsIBIeHUS mnpurnameHusa KoHconu: AGAVA6432.40#. M3MeHUTh mapoib OJid BXOma B
3arpy34uKk MOXKHO Ha4yWHas ¢ Bepcuu 3arpy3uuka U-Boot 2016.05-00238-g7183341 (Feb 13
2020 - 12:57:18 +0500) u HOBEE..

[Tompo6HO paboTa ¢ 3arpy3uukom U-Boot omnucaHa B JOKYMeHTalIluY, pa3MellleHHON Ha caiTe
https://www.denx.de/wiki/DULG/Manual.

[Tapons ans Bxoma B U-Boot XxpaHUTCS B IepeMeHHOU OKpyxKeHus «bootstopkey». [Ins
M3MEeHEeHMs Iapojisd AOCTyIa K KOHCOJU 3arpy34ukKa HYKHO H3MEHHUTh NEPEMEHHYIO
okpyxkeHusa U-Boot «bootstopkey». CoenaTb 3T0O MOXKHO B KOHCOJIM 3arpy34uKa, a TaKXe B
KOoHCcomH Linux.

[Tpu 3apmaHuy apossd CiaenyeT YYUTHBATh, UYTO HA BBOJ IIapOjisd OTBOLUTCS ONpENeieHHOe
BpeMsl, 3aJaHHOe B nepeMeHHOU okpyxeHus U-Boot «bootdelay» B cexynpax. [Ipu
yCTaHOBKE [JIMHHBIX U CJIOKHBIX ITapojiel He0o0XOOUMO YCTAHOBUTL COOTBETCTBYIOLIEE
BpeMs, NOCTAaTOYHOE MAJIg BBOMAA Mapoiis, 4YTOOH OblJla BO3MOXKHOCTh BOWTU B KOHCOJIb
3arpy3duka.

[Insg u3MeHeHHUS Iapoid BXOfa B 3arpy34uk, HanpuMep, Ha «abcl123» u BpeMeHHu BBOfa
mapoJjisg Ha 5 cek. B KoHconu U-Boot Heo6xoguMo mocieq0BaTeIbHO BLIIOTHUTh KOMAaHIHL:

setenv bootstopkey abcl23 I
setenv bootdelay 5 |
saveenv |
reset |

IIns u3MeHeHHUs IMapoJid B KOHCOAXM Linux HeoOXOOMMO ITOC/IeNOBATEIbHO BHIIIOJIHUTH
KOMAaH[IHI:

| echo 0 > /sys/block/mmcblkObootl/force ro I
| fw setenv -c /etc/fw env.eMMC.config bootstopkey abcl23 |
| fw_setenv -c /etc/fw_env.eMMC.config bootdelay 5 |
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Ins Bo3BpaTa 3HaYEHUM 110-yMOTYaHuI0, HE0OXOIUMO BHIIOJIHUTDL B KoHCOIU U-Boot:

setenv bootstopkey ' ' |
setenv bootdelay 1 |
saveenv |
reset |

| echo 0 > /sys/block/mmcblk@bootl/force ro I
| fw _setenv -c /etc/fw _env.eMMC.config bootstopkey ' ' |
| fw_setenv -c /etc/fw_env.eMMC.config bootdelay 1 |

5.10 KannbpoBKa CeHCOPHOro 3KpaHa
B ciy4ae OTCYTCTBUS MJIM HETOUYHOM pPeaKIMM Ha HaXKaThe 3KpaHa CEHCOPHOU MaHEelH,

He00X0OUMO BBITIOJIHUThH €€ KaJuOpPOBKY Uepe3 CHCTEMHVIO YTUIIUTY U000 U3 CUCTEMOMH
KOHCOJIY C IOMOIIBI0 KOMaH[H ts calibrate:

6 OOHOBJIEHHE NMPOrPaMMHBIX KOMIIOHEHTOB

[Tpubop MOCTaBISIETCS C YCTAaHOBIIEHHBIM HEOOXOMMMEIM IPOTPAaMMHBIM 00eCIedYeHHueM.
Ecnu B mpomecce 3KCIJIyaTaluyu HpuOOpa BO3HHKHET HEOOXOMMMOCTH OOHOBIEHUS
CHCTEeMHOT0 MPOTPaMMHOTO ofecmedeHus, ciaegyeT 00paTUTHCSI HaA MPeONpUsTHe-
M3TOTOBUTEIIb.

OO6GHOBIE€HHE MPUKIAAHOTO IPOTrpaMMHOro obecredeHHs [OCTYIHO IOJIb30BATEII0 C
TIOMOIIIBIO Cpefsl pa3paboTKu Agava, UM Yyepe3 CHCTEMHYIO YTUIIUTY IaHEIH.

6.1 ObHoBneHue npoekta CODESYS ¢ ucnosnb3oBaHMeM CUCTEMHOM
YTUIUTDI

s = =
F 1 3 &
— ol o
:12;’ LEEEJ il L_jﬂil E$' ‘iﬁi] 1
DoBaeute Mzaneus.. Tect [Mpocwmorp Ysanwme Hadme M

m g TestModules.zip - ZIP apawe, pasaep ncnogHen dainos 2 30

Flran

PleLogic
Application.app
Application.orc

Co3aaHue 3arpy304HOro apxmBea
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O6uoBnenue npoekra CODESYS ¢ moMouipi0 CUCTEMHOW YTUJUTH IIPOU3BOAUTCS B
ClenymwoleM IOopsaKe:

* CO34aTb 3arpy304Hbi apxme ¢ npoekToM CODESYS, 015 3TOro OTKPbITh NPOEKT B Cpene
CODESYS 1 co3naTb 3arpy304Hoe npunoxeHue (MFasHoe MeHto \OHnanH \Co3gaTtb
3arpy304Hoe npunoxeHne \CoxpaHnTb), NOJyYeHHbIe hansibl NOMecTUTb B ZIP apxuB, B
NTOre LOJKEH NOSYYNTHCA apXmB, COAepXalluin B KopHe Tpu hanna (nanka «PlcLogic» n
nBa hanna «Application.app, Application.crc».
nogrotoeutb USB Flash HocnTenb, NpegBapnTenbHO 0ThopMaTMPOBaB €ro B hansioByto
cuctemy FAT32. [oMeCcTUTb NoJsiy4eHHbIN apxus B KopeHb flash HocuTens.

* MlepenT B CUCTEMHYIO YTUWINUTY Mepes3arpy3ns KOHTPOJIJIEP, NPU 3arpy3ke BO BpeMs
OLHOKPATHOr0 3ByKOBOI0 CUrHasa Ha)aTb Ha 3KpaH 1 yaepXnBaTb, 40 NOBTOPHOIO
3BYKOBOro curHana. Beectu napons: 111111.

* epenTun Ha BKNagKy «ObHoBneHue», 3aTemM noakno4umTh flash HocuTenb yepes USB OTG
nepexofHuK, BbiIbpaTb M3 CINCKA 3arpy304Hbl apXuB, HaXXaTb KHOMKY «OOHOBUTL».
NoxaaTbca coobuieHns «OBHOBNEHME YCMELIHO» N HaXaTb KHOMKY «OK».

= MepenTun Ha BKNaaKy «lepe3anyck» U HaXkaTb KHOMKY «Mepe3anyck».

7 CyOMOOyIH pacIIAPEeHHUS

[Ipubop umMeeT MOAYIBHYIO apXUTEKTypPy, IO3BOJLIONIYI0 yCTAaHABJIUBATh B CJIOTH
pacumpeHusi cyOMOAyNnIyu BBOMA-BHIBOAA Pa3IMYHOTO THIIA.

Cany afes Caoy alle

Coanr «He Caot aEs

Caot al’s
] I 1

Cyfiangym
TN

PacnonoxeHue cybmoaynei

Bcero MoXHO yCTaHOBUTH OO0 IIECTU CyOMOOyed BBofa-BeiBofma. CIOTH UMEIOT YCIIOBHOE
o0o3HaueHue «A», «B», «C», «D», «E» u «F».

HekoTopble cybMoayv He UMEIOT raNbBaHUYECKON pa3Ba3ku. Bo
n3bexxaHve NoBpexaeHus npubopa Bce NOAKIOHaEMOE K HEMY
obopynoBaHue (KoMnbloTep, ceTeBoe obopynoBaHue, AAaTHNKK U p.),
MMeloLLee KNEMMbI 3a3eMJIEHUS, [OXKHO BbiTb HAAEXKHO 3a3eMJIEHO.

HeKa4yeCTBEHHbIM 3a3eMieHneM NOAKIIOHYEHHOI 0O o6opy,u03aH|/|ﬂ n opyrumum npuHnHamun. I'Ipvl

He monyckaeTcs npoTekaHue no Lensm npubopa napasuTHbIX TOKOB 1 NMepeHanpsi>KeHWii, BbI3BaHHbIX
Heobx0AUMOCTU CNelyeT NCMO/b30BaTh BHELIHWE YCTPONCTBA FasibBaHUYECKON U30ALNN.
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YCcTaHOBKa 1 U3BJie4YeHme cy6Mop,yne|7| OOJ1I>KHa BbIMOJIHATLCA TOJIbKO MpK
OTKJ/TO4EHHOM MUTaHNN np|/|6opa.

7.1 Tunbl cybMopynen

O6o3HayeHune OnucaHue Tun MpumMevanue
Cybmopynn aHanoroebiX BXOA0B/BbIXOA,0B

0,
Al 4 Bxona Tok: 4-20 MA, 0-20 MA, 0-5 MA MorpewHocTb n3mepenns 0.5 %

2 BXogda L0 MorpewHocTb n3mepeHns 0.5 %
AIO 2 BbIXO4a Hanpsixenue: 0-10 B [ns TokoBoro Beixoda R, = 500 Om
TepmoconpoTuBAEHUS:
Pt100, Pt1000, 50M, 100M, 5011, 100TM1. Rpax = 3900 OM
TMP 2 Bxoja Tepmonapbl: TXK(L), TXKK(]), THH(N), U,.x = =70 MB
TXA(K), To4HocTb 0.5 %
TMAM(S,R), TAP(B), TBP(A-1, 2, 3), TMK(T)
TepMoconpoTUBAEHUS: Rmax = 3900 OM
TMP4 4 Bxoaa Pt100, Pt1000, 50M, 100M, 50, 100M.  TouHocTb 0.5 %
TepmoconpoTuBieHUs: Rmax = 450 OM
TMPAL 4 Bxona Pt100, 50M, 100M, 50, 100T1. To4HOCTb 0.25 %
KaHan 1: TepmMoconpoTusieHns:
Pt100, Pt1000, 50M, 100M, 5011, 100mM. Ry = 3900 OM
Tepmonapbl: TXK(L), TXKK(]), THH(N), U.x = 270 MB
T™C 2 Bxofa TXA(K), TouyHocTb 0.5 %
TMAMN(S,R), TAP(B), TBP(A-1, 2, 3), TMK(T)
KaHan 2: MocTosHHOE Ha eHue +/-1600mMB Unax = £1600 1B
Han 2: TOSIHHOE HanpsXeHn M TouHocTs 0.5 %
Cy6bMoaynu BUCKPETHbIX BXOA,0B/BbIXOL,0B
DI 4 Cvxoii ['pynnoBas onTopa3Ba3ka
BX04a YXOW KOHTaKT Upp = 24B, 1, =1 MA
. [pynnoBas onTopa3Ba3ka
DI6 6 BX040B Cyxol KOHTaKT _ _
Y Usomn. = 24 B, |, = 1 MA
. ['pynnoBas onTopa3Ba3ka
DO 4 BbIxona OTKPbITbIA KOJIEKTO _ _
P P UKOMM. - 24 B, IKOMM. - 200 MA
OnTopasBsA3Ka C Nepek/lYeHNeM Yepes HoJlb
SIM 2 BbIXOJa Cumunctop U = ~220B. | =2A
R 2 BbIX04a KoHTaKTbl pene Uomn. = ~220 B, L. = 2 A
OTKPbITLIN KONNEKTOP I'pynnosas onTopa3saA3ka
DO6 6 Bbixonos (ynpasfieHue LaroBbIM fBUraTesiem) Uiown. = 24 B, l,oue. = 200 MA
. [pynnoBas onTopa3Ba3ka
DO6L 6 BbIXOL,0B OTKPbITbIN KONIEKTO, _ _
P P Usoun, = 24 B, lg. = 200 MA
. ['pynnoBas onTopa3Ba3ka
ENI 2 AByx®a3HbIx Bxoga Cyxon KOHTaKT Up = 24 B, |, = 1 MA
WHTepdeicHbie cybmMopynu
232/ETH 1 x Ethernet 10/100 Mbut MoxeT 6bITb yCTaHOB/IEH TONILKO OAMH cyOMoaynb
1 x RS-232 M TONbKO B cnoT «D»
MoxeT 6bITb yCTaHOBNIEH TONIbKO OAMH cyOGMoaynb.
OpHoBpeMeHHasa pabota c cybmopynem
GPRS He
RS-485 2 KaHana 2 x RS-485 ponyckaetcs
pynnosas onTopa3ssa3ka. CkopocTb Ao 230400
but/c
Mo>xeT 6bITb YCTaHOB/IEH TONILKO OAUH CyOMOAYNb.
CAN 1 kawan 1 x CAN IpynnoBas onTopa3es3ka. CkopocTb Ao 1 MbuT/c
MoxeT 6bITb yCTaHOBNIEH TONIbKO OAMH cybGMonynb.
GPRS 1 % GPRS :I):,HOBpeMeHHaH paboTa c cybmopynem 485
AonycKaeTca
MutaHve oT ceTn 90-265 B nepemeHHOro nam
NOCTOSAHHOI 0 TOKa. YacToTa nepemMeHHoOro
220V TOKa
00 63 I'y. HoMnHanbHoe 3HavYeHne: ~220 B, YctaHasnnsaeTcs B cnoT «C» Npu M3roTosneHnn npubopa
50 Iy,
24V MuTaHve oT 24 B NOCTOAHHOIO TOKa.

be3 ranbBaHNYeCcKow n30naummn
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7.2 Cyomopynb aHanorosbix BxoaoB Al

CyOMopnyb aHaJIOrOBBEIX BX0M0B Al mpegHa3Ha4yeH [JIS BBOJA [0 YEeThipeX YHUDUIIMPOBAHHBIX
aHaJIOTOBBIX CUTHAJIOB TOKa M HampsxkeHUS. KaXObpli KaHall MOXeT ObITh MHOUBUOYAIbHO
HACTPOEH Ha IIPHeM TOKOBOTO CUTHAJIa WJIM CUTHAJIa HallPSXKeHUS.

7.2.1 TexHN4YECKUE XapaKTepUuCTUKK cyomoapyns

Mongyne AT

X1 (X2)

Hen:s EoHT.

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

gﬂlﬂ.oﬁm. 2
Bx.2(4) 3 4-20mA/0-10B

NpuMevanme :
Konr.2 passemor X1 u X2 ofsemgmHeH
1 coenumHeH o ofmaM npuSopa.

CxeMa nogknyeHmsa cybmonyns aHanoroebix Bxonos Al

Mogyne AT

X1 (X2}

Oens KoHT.

Bax.1(3) 1 4-20mA/0-10B

gﬂn.omﬂ. 2
Bix.2 (4] 3 4-20mA/0-10B

NpuMeaHMme :
Konr.2 passemce X1 u X2 otwemmMHeH
1 coemguHeH ¢ obmpam npubBopa.

Cxema nogkatoyeHus cybmoaynsa aHaaorosbix BXoaoB Al

TexHUYeCKUe XaPaKTEPUCTUKHN Cy'6MOI[y'H${ aHaJIOrOBBIX BX0Oo0B Al:

MapameTp 3HauyeHue
Yncno BXOOHbIX KaHa0B 4
Tok: 4-20 mA, 0-20 mMA, 0-5 MA

Twun BXOOHbIX KaHaJ0B Hal'lpﬂ)KeHVIe: 0-10 B

Mpenen 0CHOBHOM NPUBEAEHHOW MOrpeLwwHoCcTr, % 0.5

BxoaHoe conpoTuBieHUe KaHafla n3MepeHns Toka, OMm 100
BxoaHoe conpoTuB/ieHNe KaHala n3MepeHns HanpsxeHus, He meHee, KOM 70
locTosIHHas BpeMeHu n3MepeHmns, Mc 67

Bpems onpoca cybmonyns, He 6onee, Mc 10
lanbBaHMYecKasa n3onauus OTcyTcTBYET

MoTpebneHne oT BHYTPEHHEro NCTOYHMKa 24 B, He bonee, MA 0 (oTcyTCcTBYET)
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7.2.2 Ha3HauyeHne KOHTAKTOB pa3beMoB cybmonyns

Ha3HaueHre KOHTAKTOB Pa3beMOB CyOMOYJISl aHAJIOTOBBIX BXOHOB Al:

Pa3beMm KoHTaKT Ha3HauyeHue

1 AHanorosbin BXog 1
X1 2 o6wuin’

3 AHanorosbIn BXoA, 2

1 AHanorosbIn BXog 3
X2 2 O6wuin’

3 AHanorosbin Bxog 4

"O6IKe KOHTAKTH CyOMOAYTIs COeIUHEHb MEeXIy COOOM.

7.3 Cybmopynb aHanorosbiX BXoa0B / Bbixogos AlO

CyOMopnynb aHaJTOTOBBIX BX0H0B / BhixofoB AIO mpemHa3HauyeH OJ1s BBOMA ABYX M BHIBOJA [IBYX
aHaJoTOBHIX YHU(PUUMPOBAHHLIX CUTHATIOB TOKA M HanpsxkeHUsd. KaXxabid BXOOHOU NuOO
BHIXOOHOM KaHasl MOXKeT ObITh HHAMBUAYAJIbHO HAaCTPOEH Ha pabOTy C TOKOBBIM CHTHAJIOM
UJIM CUTHAJIOM HaIPSIXKEHUS.

7.3.1 TexHM4YECKUEe XapaKTepucTUKu cyomopyns

Mogynke AIO

X1
EXcOHMa CHTHARLE
Lenk EolT .
4-20mA/0-108
Bx.1 1
Bx.2 2 —|: & -20un/0-108
ful . 06 3 BRMoEHME CHIHAITE
Bax . L 4 T 4-zomnso-108
Barx . 2 § "4 4-20un/0-108
A . ot ) [
NpuMedanse ;

Korr.3 m 6 paseema X1 ocfmemmHeHE
H coeIMHeHH o ofmm nopefopa.

Cxema nogktyeHnsa cybmoayna aHaaoroBbix
BX040B / Bbixonos AlO

TexHUYeCcKre XapaKTePUCTUKHU CyOMOIYJIsi aHaJI0TOBEIX BXOMOB / BbixomoB AlO:
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MapameTp 3HayeHue
Yncno BXOLHbIX KaHAN0B 2
YnCNo BbIXOAHbLIX KaHanoB 2
Tok: 4-20 mMA, 0-20 MA, 0-5 MA

Twun BX HbIX N BbIX HbIX KaHaJ10B
oA OAHbIX KarHano Hanpsokerue: 0-10 B.

Mpenen 0CHOBHOW NPUBEAEHHOW MNOrPELIHOCTN BXOAHbLIX KaHanoB, % 0.5

BxoOHoe conpoTuBieHMe KaHanoB n3MepeHusa Toka, Om 100
BxofHOe conpoTus/ieHNe KaHanoB U3MepeHns HanpsxeHus, He meHee, KOM 70
locTosiIHHas BpeMeHu n3MepeHmns, Mc 67
ConpoTuBNEHNE Harpy3Kn TOKOBbIX BbIXOA0B, He 6onee, OM 500
MuHMManbHoe 3HavYeHne BXOAHOIro conpoTussieHnsa o4 seixona 0-10 B 600 Om
Bpems yCcTaHOBAEHWNS BbIXOOHbIX CUTHAN0B, MC 24

Bpems onpoca cybmonyns, He 6onee, Mc 10
[anbBaHMYyecKas n3onauusa OTcyTcTBYET
MoTpebneHme OoT BHYTPEHHEro NCTOYHMKaA 24 B, He Bonee, MA 51

7.3.2 HazHayeHue KOHTaKTOB pa3beMoB cyoMoayns
Ha3HaueHre KOHTAKTOB pa3beMa CyOMOYJIsl aHaIOT0BEIX BXOHOB / BEIxonoB AlO:

Pa3beM KoHTaKT HasHavyeHue

1 AHanorosbin Bxog 1
AHanoroBbIN BXoA, 2
06wt
AHanorosbin Bbixoa 1
AHaNoroBbIN BbIXon 2
06wmnin’

X1

o Ul b W N

"O06mue KOHTAKTH CyOMOMY/Is COeNUHEHE MEeXy COOOI.

7.4 Cybmonynb nsmepeHus remnepatypol TMP

CyOMopnynbs u3MepeHus temnepatypsl TMP npenHasHadyeH Ad BBofAa OO ABYX CUTHAJIOB
TEPMOMETPOB COTIPOTUBIIEHUS U TEPMOIJIEKTPUUECKUX IIpeobpa3oBaTesei.

Kaxpblii KaHal MOXKeT OBITh MHAMBUAYAJIbHO HACTPOEH Ha INpUEM CHUTHalla OT
TEPMOCOIIPOTUBJIEHUS UK TepMomapsl. CyOMOAyIb OCHAIleH NPYXKUHHBIMU pa3beMaMu OIS
TIOMIKJTIOUEHUS IPOBOAOB [aTUYUKOB. TepMomnapa MOAKII0YAEeTCs 10 ABYXIPOBOJHOU CXEME,
TEPMOCOIIPOTUBIIEHUE - 110 TPEXIIPOBOIHOM.

[TopknioyeHue TepMmomnap K npubopy HOMKHO IPOU3BOAUTHCS C IIOMOIIBIO CIIENMATbHBIX
KOMIIEHCAIIUOHHHIX (TePMO3JIEKTPOAHEIX) IIPOBOMOB, U3TOTOBJIEHHEIX M3 TeX XK€ CaMBIX
MaTepuanoB, 4TO U TepMomapa. [Ipy coefuHEeHWUM KOMIEHCALUMOHHHIX IIPOBOJOB C
TepMOIapoy 1 npubopoM HeoOXOAUMO COOMI0gaTh MOSPHOCTh. [Ipy HapylIleHuU yKa3aHHBIX
YCIIOBUY MOTYT BO3HMKATh 3HAUYUTEJIbHBEIE IOTPEITHOCTU IIPU M3MepeHuu. Bo usbexanue
BIIUSTHUS ITOMEX Ha M3MEPUTEIbHYI0 YacTb nmpubopa NMHUIO CBSI3U NMpubopa C JaTYUKOM
PEKOMEHAYeTCsd 9KpaHUPOBaTh (CM. pUCYHOK). OINIETKYy 3KpaHa ClieqyeT COeOUHSITh B OOHOU
TOYKe C 001Iel CUrHanbHOM Lenbio npubopa. B kauecTBe 00Iel CUTHAJIBHOU IIETIH MOXKET
BLICTyIIaTh KOHTAKT 2 X2 cyOMonyns 6noka nutanus 220V unu KoHTakT 2 X1 cyOMonyns
6noka nuTtanusg 24V. OnneTka 3KpaHa AOJIKHa OBITh HagexXkHO M30JMpOBaHa OT
3JIEKTPAYECKOTO KOHTAKTa C APYTMMU IPOBOOHMKAMHU U 3JIeMEHTaMHU MeTallnudeCKux
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KOHCTpYKI_II/II;I. He OOITyCKaeTCd MCIIOJIb30BATh TEPMOIIAPBI C HEUI3O0JIIMPOBAHHEIM pa6OT-II/IM
CIIa€M.

IIn MOHTaXa UM OEeMOHTaxa IIpoBOOa HGO6XOD,'I/IMO OTBepTKOI;I HaXaThb Ha
COOTBGTCTBYIOHJ,’I/II;I SA3BIY0K pPa3beMd. BCTpOGHHBII;I JATYUK TeMIIePaTypPhl XOJIOOHOT'O CIIad
PacCIIOJIOZKEH B HeHOCpeJICTBeHHOI;I OTM30CTH K pa3beMaM.

7.4.1 TexHM4YECKME XapaKTepUuCTUKn cyomoapyns

Mogyne THMP Monyne THP
X1{X2) X1 (XZ)
e e EaHT . mns KaHT,
) '
fx . 1/ + i mx . 1+ i :D
b
Bx.3 3 [ Bx.3 3 \L
Taruns  Tam-pa O5m., ©HOH.
WO A A m | -,_“:_1_
NogkEnpYeHNs TeRMOCONROTHRISHWR NogEneIeHHs TEPMoTaRN

CxeMa noaktoyeHns cybmMoayns namepeHus temnepaTtypsl TMP

TexHWYeCcKre XapaKTePUCTUKU CYOMOIYIIsl U3MepeHus TemnepaTypsl TMP:

MapameTp 3HavyeHune
Yucno BXOOHbIX KaHa/N0B 2

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

TWn BXOAHbLIX KaHaJI0B Tepmonapsl: TXK(L), TXKK(J), THH(N),
TXA(K), TIMN(S,R), TNP(B), TBP(A-1, 2,
3), TMK(T)

Mpenen 0CHOBHOM NpPUBEAEHHOW MOrpeLwwHoCcTH, % 0.5

[ranasoH n3mepsaeMoro conpoTusieHuns, Om 0 - 3905

i3mepuTenbHbI TOK A8 TEPMOCONPOTUBAEHUIA, He bonee, MA 1

Cxema nogko4eHns TepMoCconpoTUBIEHNS TpexnpoBofHas

[nana3oH n3MepseMoro Hanps>xeHus, MmB -70 ... +70

CxeMa nogknoyeHnsa TepmMonap [ByxnposogHas

lNonoca nofaBsieHNs pexeKTopHoro punsTpa, My oT 49 no 51

Koath. nofaBneHus pexekTopHoro gunsTtpa, dB 62

MocTosiHHas BpeMeHn OHY, ¢ 2,0

Bpems onpoca cybmonyns, He 6onee, MC 10

lanbBaHMYyecKasa n3onaums OTcyTCcTBYET

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

7.4.2 Ha3zHayeHue KOHTAaKTOB pa3beMoB cyoMmonyns

Ha3HaueHre KOHTAKTOB Pa3beMOB CyOMOYyIIsl H3MepeHus TeMmrepaTtypsl TMP:

Pa3bem KoHTakT HasHaueHue
1 KaHan 1. TepmoconpoTrBAEHME U3MepUTenbHbIA Bxoa 1 / Tepmonapa «+»
X1 2 KaHan 1. TepMoconpoTrBAEHUE U3MEPUTENBHBI BXOA 2 / TepMonapa «-»
3 KaHan 1. TepMoCONpoTMBAEHUE U3MEPUTENbHBIN BXOA 3
1 KaHan 2. TepMmoconpoTrBAEHME U3MepUTeNbHbIA Bxog 1 / Tepmonapa «+»
X2 2 KaHan 2. TepMoconpoTrBAEHUE U3MEPUTENbHBI BXOA 2 / TepMonapa «-»
3 KaHan 2. TepMoCONpOTMBAEHUE U3MEPUTENbHBIN BXOA 3
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7.5 Cyomopynb usmepeHus temnepatypol TMP4

CyboMopnynbs u3MepeHus temnepatypsl TMP4 npenHasHauyeH A5 BBOA OO YETHIPEX CUTHAJIOB
TEPMOMETPOB COIIPOTUBIIEHHUS.

Cybmonynb OCHallleH NMPYXKUHHBIMU pa3beMaMu OJIS MOOKIIOYEHUS IPOBOMOB HaTUYMKOB.
TepMOoCOIPOTUBIIEHUS TOIKITIOUAIOTCS 110 TPEXIIPOBOIHOM CXEMe.

IIns MOHTaXxa UM JeMOHTaXxa IIpoBoJa HeoOXOOMMO OTBEPTKOM HaXaTh Ha

COOTBGTCTBYKHHHﬁ A3BIY0K pa3béeMa.

7.5.1 TexHM4YeCKUe XapaKTepucTUKu cyomoapyns

Mogyne TMP4

X1

Hens | EoHe

Bx. 3 1z
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Bx.1 w0 —
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Bx,1 ] N |
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Bx.1 1

B, 3 3

Bx.2 2 [
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Nogrmovente TepMOCOODOTHBISHMI

Cxema nogknyeHmsa cybmoayns namepeHums
TemnepaTypbl TMP4

TexHU4ecKre XapaKTepPUCTUKU CyOMOIyIsl u3MepeHus TeMmnepatypsl TMP4:

MapameTp 3HavyeHune
Yncno BXOAHbIX KaHAN0B 4

TepmoconpoTusneHus: Pt100, Pt1000, 50M,

Tun BXOOHbIX KaHas0B 100M, 50, 1000

Mpenen 0CHOBHOM NpPUBEAEHHOW MOrpPeLwwHoCcTH, % 0.5

[ranasoH n3mepsaeMoro conpoTusieHuns, Om 0 - 3905
3mepuTenbHbI TOK AN TEPMOCOMNPOTMBNAEHUA, He 6bonee, MA 0.5

CxeMa nogkayeHns TepMOCONpPOTUBAEHNA TpexnpoBogHas
lMonoca nofaBfieHNs PeXXeKTopHOro uneTpa, Ny oT 49 no 51
Koath¢h. mopaBneHus pexxektopHoro dunstpa, dB 62

MNocTosiHHasa BpeMeHn ®HY, ¢ 2,0

Bpems onpoca cybmonyns, He 6onee, Mc 10
[anbBaHM4yeckas n3onaums OTcyTcTBYeET

MoTpebneHne OT BHYTPEHHEr0 NCTOYHUKa 24 B, He 6onee, MA 0 (OTCyTCTBYET)

7.5.2 HazHayeHue KOHTAaKTOB pa3beMoB cyoMmoayns

Ha3HaueHre KOHTAKTOB Pa3beMOB CyOMOMYJId u3MepeHus: TeMnepaTypbl TMP4:
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Pa3beM KoHTaKT Ha3HauyeHue

KaHan 1. TepMoConpoTUBAEHNE N3MEPUTESbHBIN BXog 1
KaHan 1. TepMoConpoTuBAEHNE N3MePUTESbHbIA BXOL, 2
KaHan 1. TepMOCONPOTMBAEHNE N3MEPUTESNbHbIN BXO4 3
KaHan 2. TepMoCconpoTuBAEHNE N3MepPUTESbHBIN BXog 1
KaHan 2. TepMoconpoTuBAEHNE N3MEPUTENbHBI BXO[ 2
KaHan 2. TepMoCconpoTuBaeHne n3mMepuTesbHbIA BX0s 3
KaHan 3. TepMoCONpoTMBEHNE N3MEPUTENbHbIN BXo4 1
KaHan 3. TepMoConpoTUBAEHNE N3MEPUTESbHBIN BXOL, 2
KaHan 3. TepMoconpoTuBAEHNE N3MEPUTENbHBI BXOS 3
KaHan 4. TepMoCconpoTuBAeHne n3mepuTesbHbIn BXos 1
KaHan 4. TepMOCONPOTMBIIEHNE N3MEPUTESbHbIN BXO4 2
KaHan 4. TepMoconpoTuBAEHNE N3MEPUTENbHBI BXOS 3
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7.6 Cybmopynb usmepeHus temnepartypol TMP4AL

CyOMonmynb uaMepeHus temmnepatyphl TMP4L npemHa3HauyeH [JisS BBOJAA [0 YEeTHIpPeX
CHUTHAJIOB TEPMOMETPOB COIIPOTHBIIEHUS.

CYGMOJIYJ'[B OCHaIlleH IIPYXKUWHHBEIMHA Pa3beMaMHU [OJId IMOOKIIOYEHHNS IIPOBOOOB NTATYMKOB.
TepMOCOHpOTI/IBJ'[eHI/If{ IIOOKIIIOYAIOTCA IIO TpeXHpOBOHHOI;I cXeMe.

IIng MOHTaXa UM OEeMOHTaxXa IIpoBOOa H606XOD,'I/IMO OTBepTKOI;I HaXaThb Ha

COOTBGTCTBYIOLLII/IfI A3BIY0OK pa3beMa.

7.6.1 TexHM4YECKME XapaKTepUCTUKK cyomoaynsa

Mogyns TMP4

X1

Tens | KoHE,
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NogxmoyeHHe TEpMOCONDOTHETSHMI

CxeMa nogkstoyeHns cybmoaynsa n3mepeHus
TemnepaTypbl TMP4L

TexHUYeCKMe XapaKTePUCTUKYU CyOMOyIIst U3MepeHus TeMnepatypsl TMP4:
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MapameTp 3HayeHue

Yncno BXOLHbLIX KaHaNoB 4
TepmoconpoTusnerHns: Pt100, 50M, 100M, 5011,
TN BXOOHbIX KaHas10B
1o00n
Mpenen 0CHOBHOWM NPUBEAEHHON NOrpewHocTr, % 0.25
[dnana3oH n3mepseMoro conpoTmeneHmns, Om 0-450
V3MepuTenbHbIN TOK 15 TepMOCONPOTMBAEHUIA, He Bonee, MA 0.5
CxeMa NoakJIlo4yeHns TepMOCONpPOTMUBIIEHUS TpexnpoBogHas
lMonoca nofaBneHNs peXxekTopHoro guabTpa, Ny, oT 49 no 51
Koathdh. mofgaBieHUs pexxekTopHoro duabTpa, dB 62
MNocTosiHHas BpemeHn OHY, ¢ 2,0
Bpems onpoca cybmonyns, He 6onee, Mc 10
[anbBaHMYyeckas n3onsaumsa OTcyTcTBYET

MoTpebneHne OT BHYTPEHHEro NCTo4YHMKa 24 B, He Bonee, MA 0 (oTcyTcTBYET)

7.6.2 HazHayeHue KOHTAaKTOB pa3beMoB cyoMoayns
Ha3HaueHVe KOHTAKTOB Pa3beMOB CyOMOAyJid U3MepeHus: TeMnepaTypbl TMP4:

Pa3beMm KoHTaKT Ha3HauyeHue

1 KaHan 1. TepMmoconpoTusieHNe n3MmepuTesbHbln BXxos 1
KaHan 1. TepMOCONpPOTUBAEHNE N3MEPUTENBLHBIN BXOA, 2
KaHan 1. TepmMoconpoTuBAeHME N3MepuTesbHbIA BXo4 3
KaHan 2. TepMoconpoTuBieHNe n3MmepuTesbHbln BXxos 1
KaHan 2. TepMOCONpPOTUBAEHNE N3MEPUTENBLHBIN BXOA, 2
KaHan 2. TepmMoconpoTuBAEHME N3MepuUTeNbHbIA BXo4 3
KaHan 3. TepMoconpoTuBieHNe n3MmepuTesbHbln BXxos 1
KaHan 3. TepMOCONpPOTUBAEHNE N3MEPUTENBLHBIN BXOA, 2
KaHan 3. TepMoconpoTuBaeHne n3mepuTesbHbIi BXo4 3
KaHan 4. TepMOCONpoTUBAEHNE N3MEPUTENLHLIN BX0A, 1
KaHan 4. TepMOCONpPOTUBAEHNE N3MEPUTENBLHBIN BXOA, 2
KaHan 4. TepmMoconpoTuBAEHME N3MepUTEbHbIA BXOS 3
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7.7 Cybmoaynb nsamMepeHus TemnepaTtypbl U Yr1epoaHOro noTeHuuana
TMC

CyOMonynb U3MEPEHHUS TeMIlepaTyphl ¥ YriepogHoro noreHuurana TMC npefHa3HayeH A
BBOJla CUTHAJIOB TEPMOMETPOB COMPOTHUBIEHUS U TEPMOIJIEKTPUUECKUX ITpeoOdpa3oBaTesei
(Kanan 1) u MOCTOSHHOTO HaIpsiXkeHUsd B ouanal3oHe +/- 1600 mB (Kanan 2) .

Kanan 1 MoxkeT ObHITb HAaCTPOEH Ha IPHEM CHUTHAlla OT TEPMOCOIPOTHUBIEHUS WU
TepMmomnaphl. Kanan 2 npegHa3HadeH TOJIBKO [IJIsI U3MEPEHUS ITOCTOSSHHOTO HaIlpPsIXKEeHUs B
nuana3oHe +/- 1600 mB. Cybmonynb ocHallleH NPYyKUHHBIMYU pPa3beMaMy OIS MOAKITIOUEeHUS
IPOBONOB MAaTYMKOB. Tepmomapa NOOK/IHYaeTCsS IO OBYXIPOBOJHOM CXeMe,
TEPMOCOIIPOTHUBIIEHUE - IO TPEXIPOBOOHOM.

[Topknio4yeHue TepMmomnap K npubopy HOMKHO MPOU3BOAUTHCS C IMIOMOIIBIO CIIEIMATbHBIX
KOMIIEHCAIIMOHHEIX (TePMO3IEKTPOMNHLIX) MPOBOIOB, U3TOTOBJIEHHBEIX M3 TEX XK€ CaMhIX
MaTepHuajoB, YTO M TepMomapa. [Ipu coemuHEHUM KOMIIEHCAI[MOHHHIX IIPOBOMIOB C
TepMOTIapoy u IpubopoM He0OX0OUMO COOIONATh ONAPHOCTE. [Ipy HAapyIIEHUN YKa3aHHbIX
YCIOBUY MOTYT BO3HMKATh 3HAUYUTEJIbHEIE IIOTPEITHOCTH IIPU M3MepeHun. Bo u3bexkaHue



BIIMSIHUS TTOMEeX Ha M3MEPHUTENIbHYI0 4acTh nmpubopa JTUHUIO CBSI3M IMpubopa C JaTYUKOM
PEKOMEHAYeTCS 9KPaHUPOBaTh (CM. pUCYHOK). OINIEeTKYy 3KpaHa ClieqyeT COEOUHSITh B OOHOU
TOYKe C 00IIel CUTHAJIbHOM Ilenbio npubopa. B kauecTBe 00Iel CUTHAIBHON 1[I MOXKET
BHICTYHaTh . OmeTKa 3KpaHa [0JIKHA OBITh HaJleKHO M30JIMPOBaHA OT 3JIEKTPUUYECKOTO
KOHTaKTa C APYTMMHU IIPOBOAHMKAMM U 3JIEMEHTaMH MeTallInYeCKUuX KOHCTpyKuuu. He
IOIYCKAETCS MCIO0JIb30BaTh TEPMOIIAPHI C HEM30JIMPOBAHHEIM Pab0YUM CIIaeM.

IIn MOHTaXa UM OEeMOHTaxa IIpoBOOa H606XOD,'I/IMO OTBGpTKOfI HaXaThb Ha

COOTBeTCTBy'IOI_T_II/II;I SA3BIY0K Pa3beMd. BCTpOGHHBII;I JAaTYUK TeMIIePaTypPhl XOJIOOHOT'O CIIad
PacCIIOJIOZKEH B HeHOCpeJICTBeHHOI;I OTM30CTH K pa3beMaM.
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Cxema nogkntoyeHmsa cybmonyna TMC

7.7.1 TexHn4YeCcKne xapaKTepucTuku cyobmopyns

TexHU4YeCKHEe XapaKTePUCTUKU CYOMOOyns HM3MEePeHHs TeMIepaTyphl U YIJIepomHOI0
nmoteHnuana TMC:

MapameTp 3HavyeHue
Yncno BXoOHbIX KaHa10B 2

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

Tun BXOAHbIX curHanos (KaHan 1) Tepmonapsbi: TXK(L), TXKK()), THH(N),
TXA(K), TIMN(S,R), TAP(B), TBP(A-1, 2,
3), TMK(T)

Tun BXoAHbIX cMrHanoB (KaHan 2) lMocTosiHHOE HanpsXXeHue

Mpenen 0CHOBHOM NPUBEAEHHOW MOrpeLwwHocTH, % 0.5

Inana3oH namepsemoro conpoTmeaeHns (Kadan 1), Om 0 - 3905

i3mepuTenbHbI TOK A8 TEPMOCONPOTMBAEHUIA, He bonee, MA 1

Cxema nogko4eHna TepMoCconpoTUBIEHNS TpexnpoBofHas

InanasoH namepseMoro Hanps>xeHus (Kanan 1), mB -70 ... +70

CxeMa nogknoyeHns TepMonap [ByxnposogHas

[vana3oH naMepseMoro Hanps>xeHus (KaHan 2), mB -1600...+1600

lonoca nofaBsieHNs PeXXeKTopHOro uneTpa, Ny oT 49 no 51

Koath¢h. nogaBneHus pexxektopHoro dunstpa, dB 62

MocTosiHHas BpeMeHn OHY, ¢ 2,0

Bpems onpoca cybmonyns, He 6onee, MC 10

"anbBaHMYyecKas n3onaums OTcyTcTBYeET

MoTpebneHne OT BHYTPEHHEr0 NCTOYHUKA 24 B, He 6onee, MA 0 (OTCyTCTBYET)
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7.7.2 Ha3Ha4yeHne KOHTAKTOB pa3beMoOB cybmoayns

Has3HaueHre KOHTAKTOB Pa3beMOB CyOMOMOy/s u3MepeHus temnepatypsl TMC:

Pa3beM KoHTaKT Ha3sHauyeHue
1 KaHan 1. TepMOCONpOTUBAEHNE N3MEPUTENBHBIN BXod 1 / TepMonapa «+»
X1 2 KaHan 1. TepmMoconpoTuBneHne n3MepuTebHbI BXxo4 2 / TepMonapa «-»
3 KaHan 1. TepmoconpoTuB/ieHNe n3MepuTebHbIn BXos 3
1 KaHan 2. Hanpsi>xeHune nameputenbHbin Bxoq 1
X2 2 KaHan 2. Hanps>keHune n3meputenbHbIA BXOS 2
3 KaHan 2. He ncnonb3yeTcs.

7.8 Cybmopynb puckpeTtHbix Bxonos DI

Cybmonynb OUCKpPEeTHHIX BxomoB DI mpemHa3HaueH [JIg BBOHA [0 YETHIPEX OUCKPETHHIX
CUTHAJIOB THIIA «CYXOM KOHTAKT» UJIU «OTKPHITHU KOnneKTop». Kanansl 3 u 4 cyOMonyns
MOTYT BHICTYTATh B POJIM CYETHHIX BXOJIOB (KaK BEICOKOCKOPOCTHHIX, TaK ¥ HU3KOCKOPOCTHHIX)
c ¢yHKIMeHn aHTUApeOes3ra AT BO3MOXKXHOCTHY MCIIOJIb30BaHUS NAaTYUKOB C MEXaHUYECKUMU
KoHTakTaMu. CyOMOOy/ib UMEET I'PYIINOBYIO TaJlbBAHUYECKYI0 U30JISLIUIO.

7.8.1 TexHn4YeCKne xapaKTepucTuku cyobmopyns

Mogyae DI Menoyne DI
X1 {X2) X1 (X2)
Komz. Lens EonT
1 o
1 il x.1{3) 1
1 -
2 " — x.R{ay| 2 —l\‘
3 ey OBanei a | e
AaTYME THOA "CYXoH EOHTAET" HaTHHE THOA "OTKPHTHH KoANaETop"

DpuMedanie: FEoHTAKTH 3 passaMoB N1 H X2 obbeRHHeHN.

CxeMa noakJoyeHnsa cybMmonyns AUCKPETHbIX Bxoaos DI

TexHMYecKre XapaKTepPUCTUKHU CyOMOIYJd AUCKPETHHIX BxomoB DI:

MapaMeTp 3HavyeHune
Yuncno BXOL4HbIX KaHaI0B 4
Twvn BXOOHbIX KaHaJ0B CyXx0l KOHTaKT, OTKPbITbIA KONNEKTOP
YnCNo CHeTHbLIX KaHaoB 2
MakcuMasibHaa YyacToTa CYETHbIX UMMYNbLCOB, KL 10 (0,09
HoMunHabHOe Hanps)XeHne KommyTauuu, B 24
HoMWHaNbHbIN TOK KOMMYTaumu, MA 1
Bpems onpoca cybmonyns, He 6bonee, MC 10
anbBaHMYyecKasa nsonaums EcTb, rpynnosas

MoTpebneHne oT BHYTPEHHEr0 NCTOYHUKA 24 B, He bonee, MA 4

Tlpu BKIIOYeHHH QYHKIMH aHTHAPe6esra.

7.8.2 HazHayeHue KOHTAaKTOB pa3beMoB cyoMmoayns

Ha3HaueHre KOHTAKTOB Pa3beMOB CyOMOMYJIS AUCKPETHHIX BX0a0B DI:
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PaszbeMm KoHTakT HasHaveHue

1 AncKpeTHbIn Bxog 1
OVCKpeTHbIN BXOA, 2
06wmin’
JunckpeTHbIn BXoA 3
JunckpeTHbIA BXoa 4
06wmin’
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"O6IKe KOHTAKTH CyOMOAYTIsA COeIUHEHb MeXIy COOOM.

7.9 Cyomopynb puckpetHbix Bxonos DI6
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Cxema nogkatoyeHns cybMmoayns oUCKPeTHbIX
BxonoB DI6

Cybmonynbs OUCKpPeTHHIX BxomoB DI6 mpegHasHauyeH Ajg BBOMA A0 IIECTH AUCKPETHHIX
CHUTHAJIOB THIIA «CYXOM KOHTAKT» UJIU «OTKPHITHIU KOJJIeKTop». Kanansl 3 u 4 cyOMopnyns
MOT'YT BEICTYIIQTh B POJIU CUETHHIX BXO[OB, KaK BEICOKOCKOPOCTHBEIX, TaK U HU3KOCKOPOCTHEIX
¢ pyukiuen antugpebesra s BO3MOKHOCTU MCIIOIb30BAHMUS NAaTUMKOB C MeXaHUYEeCKUMU
KoHTakKTaMu. Kananel 3 u 4 cyOMomyns MOTyT paboTaTh B peXkuMe U3MEpeHUs mepuona
UMITyJ1bCOB. CyOMO[YyJIb KMEET I'PYIINOBYIO ralbBaHUYECKYIO U30JISIHIO.

7.9.1 TexHM4YECKME XapaKTEepPUCTUKKN CyOMoayna AUCKpeTHbIX BXxoaoB DI6:

MNapameTp 3HavyeHune

Yncno BXOLHbIX KaHA0B 6

TN BXOOHbIX KaHal0B CyXxoW KOHTaKT, OTKPbITbIA KONNEKTOP
Ynco CHeTHLIX KaHasl0B 2

MaKcumasibHaa YacToTa CHEeTHbIX MMNynbCoBs, KMy 10 (0,09[1])

[ranasoH n3mepeHus nepuoga MMMynbCos, C 0,01 - 650

HoMmnHanbHOe Hanps»XxeHne KomMmyTauuu, B 24

Bpems onpoca cybmonyns, He 6onee, Mc 10

HoMWHaNbHbIN TOK KOMMYTaumu, MA 1

"anbBaHM4yeckas n3onaums EcTb, rpynnoBas

[1] ITpu BKI0YeHUU QYHKIMY aHTHApPeOe3Ta.

7.9.2 Ha3HayeHMe KOHTAKTOB pa3beMoB CyOMoayns auckpeTHbix BxopoB DI6:
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Pa3bem KoHT. Ha3HayeHune
X1 1 InCcKpeTHbIN Bxog 1

X1 2 JNCKPeTHBIN BXoa 2
X1 3 OVcKpeTHbIN BXxoA 3
X1 4 O6wnin’

X2 1 INCKpeTHbIN BXog 4
X2 2 JVCKpPeTHbIN BXOL 5
X2 3 OncKpeTHbIN BxoA 6
X2 4  O6wwin’

"OfIKe KOHTAKTH CyOMOAYTIs COeIUHEHb MeXTy COOOI.

7.10 CybmMoaynb AUCKPETHbIX BbIXOAOB TUNA «OTKPbLITbIA KONNEKTOP»
DO

CYGMOJIYHB OUCKPETHBIX BEIXOOOB DO IIpegHa3Ha4Y€H OJIs BBIBOOA OO YETHhIPpEX NUCKPETHEIX
CHUTHAJIOB THIIA <<OTKpI>ITBII;I KOJIJIEKTOP». Cy'6MOJIy'J'[B MMEET I'PYIIIIOBYIO I'aJIbBAHNYECKYIO
N30JIAIUI0.

7.10.1 TexHMyeckue xapakTepucTuku cyomopyns

Mogyne DO
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Oene | KomT. A m
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Cfnprit 3 O -V

IpuMeganmes: KoHTaxTd 3 passemMon X1 m X2 ofmenMHeHE.

CxeMa nogksoyeHns cybMmoayns AUCKPETHbIX Beixogos DO

TexHUYeCcKre XapaKTepPUCTUKYU CyOMOIYJIsI AUCKPETHHIX BEIX0H0B DO:

MapameTp 3Ha4yeHue
Yuncno BbIXOAHbIX KaHa10B 4
Tun BbIXOLHbLIX KAHAI0B OTKpbITHIN KONNEKTOP
MakcuMasibHOEe Hanps)XxeHne KomMmyTauuu, B 24
MaKcUMasnbHbIN TOK KOMMyTauum, MA 200
Bpems onpoca cybmonyns, He 6onee, Mc 10
"anbBaHMYyecKas n3onaums EcTb, rpynnosas

MoTpebneHne oT BHYTPEHHEr0 UCTOYHMKa 24 B, He bonee, MA O (oTcyTcTBYET)

7.10.2 Ha3HayeHne KOHTAKTOB pa3beMoB cybmopyns

Ha3HaueHre KOHTAaKTOB Pa3bBEMOB Cy'6MOI[y'TI${ OTUCKPETHBIX BEIXOIOB DO:
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Pa3beM KoHTaKT Ha3HayeHue

1 INCKpeTHbIN Bbixod 1
OVCKPETHbIN BbIX04 2
06wmin’
JuncKpeTHbIA BbIXxoa 3
JNCKpeTHbIN BbIXoa 4
06wmin’

X1

X2
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"O6IKe KOHTAKTH CyOMOAYTIsA COeIUHEHb MeXIy COOOM.

7.11 CybmMoaynb AUCKPETHbIX BbIXOAOB TUNA «OTKPbLITbIN KONNEKTOP»
DO6

CyOMmopmynb OUCKPEeTHHIX BhIX0OoB DO6 mpemHa3HadeH [JIs BBIBOMA OO0 IIECTH AUCKPETHBIX
CUTHAJIOB THUIIA «OTKPHITHIM KOJIJIEKTOP» UJIM YIpaBJIeHUS OBYMS OpaliBepaMU IIarOBBIX
neuratenen no curHamam: STEP, DIR, ENABLE. Cy6Momynb MMeeT TPYIIOBYIO
raJbBaHUYECKYI0 U30JISALHUIO.

Mogyae DO§

Kl [

| enk Konr .

4@;; 1 _1_ &L _

_{ /I—F\ua:z 2 E‘j .
=

=

e,

Il
=1

L1

: Bax 3

2 F L]

Hene | Kowe. T
Flasx 4 1 L]
BTt
Ty i = .
= Bax B 3 o
'_“I_/ I'ﬁﬁwﬁ 4 0 A

ta,

CxeMa nogKato4YeHna Moy s OANCKPETHbIX BbIxoaos DO6

7.11.1 TexHU4Yeckue xapakKTepucTUKu MOAyNA AUCKPETHbIX Bbixoaos DO6

MapameTp 3HauyeHue
Yunco BbIXOOHbIX KaHa 0B 6
Tvn BbIXOLHbIX KAHAJI0B OTKpbITHIN KONNEKTOP
MakcrMasibHOe HanpsaXeHne KoMMmyTauuu, B 24
MakCMasibHbIA TOK KOMMyTauumn, MA 200
MakcnMasbHas YacToTa CUrHasna Ha kaHane STEP, k' 6
Bpems onpoca cybmonyns, He 6onee, Mc 10
anbBaHMYyeckas n3onaums EcTb, rpynnosas

MoTpebneHne oT BHYTPEHHEr0 NCTOYHUKa 24 B, He 6onee, MA 10

7.11.2 Ha3HayeHMe KOHTAaKTOB pa3beMOB MOAYNA AUCKPETHbIX Bbixoaos DO6
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Pa3beMm KoHTaKT
1
X1

X2
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Ha3sHauyeHue

INCKpeTHbIN Bbixod 1

AnCKpeTHbIN BbIxo 2 nav STEP warosoro gsuraTtens kaHana 1
IVCKpeTHbIN BbIXoa 3

ONCKpeTHbIN BbIxoa 4

JunckpeTHbIR Bbixod 5 nnu STEP warosoro ABuraTens kaHana 2
JNCKPeTHbIN BbIXO 6

O6wwnin

7.12 CybMoaynb AUCKPETHbIX BbIXOA0B TUNA «OTKPbITbIA KOJIJIEKTOP»

DO6L

CYGMO)IYJII) OTUCKPETHRIX BEIXOTOB DOG6L IMpegHa3Ha4YeH [JIsd BRIBOOA OO IMECTH OJUCKPETHBIX
CHUTHAJIOB THIIA <<OTKpI>ITBII;I KOJIJIEKTOP». CY6MOJIYJ'[B HMeeT I'PYIIIIOBYIO I'aJIbBAaHUYECKYIO

HU30JIALIAIO.
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CxeMa nogKItoyYeHna Mooy s ANCKPETHbLIX BbIXOA40B

7.12.1 TexHuy

DO6L

eCKMe XapaKTepuCcTUKU MOy BUCKPETHbIX BbixonoB DOGL

MapameTp 3HauyeHue
Yncno BbIXOLHbIX KaHaNoB 6
Twn BbIXOA4HbLIX KaHas10B OTKPbITLIN KONEKTOP
MakcrMasibHoe HanpsaXKeHne KoMMmyTauuu, B 24
MaKcuMasibHbIN TOK KOMMyTauum, MA 200
Bpems onpoca cybmonyns, He 6onee, Mc 10
anbBaHM4ecKas nsonauus EcTb, rpynnosas

MoTpebneHne oT BHYTPEHHEr0 NCTOYHUKa 24 B, He 6onee, MA 10

7.12.2 Ha3HayeHue KOHTAKTOB pa3beMOB MOAYNA AUCKPETHbIX Bbixoaos DO6L
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Pa3beM KoHTaKT Ha3HayeHue

1 INCKpeTHbIN Bbixod 1
OVCKPETHbIN BbIX04 2
IVCKpeTHbIN BbIXoa 3
ONCKpeTHbIN BbIxoa 4
JUNCKpeTHbIA BbIX0A 5
JNCKPeTHbIN BbIXO 6
O6wwwnin

X1

X2
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7.13 CybmMoaynb AUCKPETHbIX BbIXOAOB TUNA «CMMUCTOp>» SIM

Cybmomynb OUCKPETHHIX BHIX0A0B SIM mpenHa3HaueH [/ BHIBOMA [0 ABYX OUCKPETHBIX
CUTHAJIOB TUIIa «CUMUCTOP» M CIYXKHUT IJid KOMMYyTalluM Harpy3KU II€epeMeHHOr0 TOKa.
CyOMonmynb uMMeeT TPYIIOBYI0 TallbBAHUYECKYI0 H30MsAIui0. KoMMyTalnuss HarpyskKu
IIPOUCXOOUT NPHU Mepexofe HaNpPSIXKeHUsS dyepe3 HOJIb. BHIXOOB CyOMOOYyNsS 3allUINEHBI
IIJIaBKMMU IpefoXpaHuTensaMu. [ 3aMeHbl IpeloXpaHuTenss Heo0X0OUMO CHSTh 3aqHION0
KPHIIIKY Ipr0opa U U3BIeYb CyOMOIYIIb U3 CJIOTa.

7.13.1 TexHM4YeCKMe XapaKTepucTuku cyomonyns

Mogynes SIM

X1 (X2)
Hens Kour.
BH
Beixl (2) 1 1 O N
pewl (2)| 2 _l ~220B
Cewl (2) 3 + OF

CxeMa noakJtoyeHns cybmoayna OUCKPeTHbIX BbIXxoaos SIM

TexHUYECKME XapaKTEePUCTUKHU CYOMOIYTIs MUCKPETHHIX BHIXOOOB SIM:

MapameTp 3HauyeHue
Yncno BbIXOLHbIX KaHaN0B 2
Tun BbIXOA4HbIX KaHA0B CvmMuncTop
HoMunHanbHOe Hanps)XxeHne kommyTaumu, B ~220
MaKCUMasbHbIN TOK KOMMyTauuu, A 2
MWHMManNbHLIA TOK KOMMyTauun, MA 80
MakcrumMasibHasi CKOPOCTb M3MEHEHUS Hanps>XXeHua Harpysku, B/mkc 1000
Twvn nnaBKoro npefgoxpaHuTens 2A 250B,5 x 20 MM
Bpems onpoca cybmonyns, He 6onee, Mc 10
anbBaHMYyecKasa n3onauums Ectb
MoTpebneHne oT BHYTPEHHEr0 NCTOYHMKa 24 B, He bonee, MA 0 (oTcyTcTBYET)

7.13.2 Ha3HayeHne KOHTAKTOB pa3beMoB cyomopyns

Ha3HaueHre KOHTAKTOB Pa3beMOB CyOMOMYJIS DUCKPETHHIX BEIXOMOB SIM:
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Pa3sbem KoOHTaKT HasHayeHue
1 INCKpeTHbIN Bbixod 1

X1 2 O6wwmn Bbixopa 1

3 O6wwi Bbixona 1

1 JNCKPeTHBIN BbIXo4 2
X2 2 O6Lwmn Bbixoaa 2

3 O6Lwwmn Bbixoaa 2

7.14 CybmMoaynb AUCKPETHbIX BbIXOAOB TUNa «pene» R
CyOMopynb OUCKPETHHIX BHIXOJOB R mpemgHa3HadeH [Jisg BHIBOAA [0 ABYX AUCKPETHBIX

CUTHAJIOB THIIa «PeJjie» U CIIYZKUT OJId KOMMYTAallUH HAT'PY3KHU ITIOCTOAHHOTO U IIEPEMEHHOTO
TOKa.

Mogyne R

X1 (X2)

lens KoHT.
\CHE .1(2) 1
oeml (2) 2 —— K marpyske

l_HP.l{E‘.I 3 f—

CxeMa nogkJto4eHmns Cy6MO)1y)'I9I ONCKPETHbIX BbIXOO0B R

TexHUYeCKre XapaKTePUCTUKH CyOMOIYJIsI QUCKPETHBIX BEIXOHOOB R:

MapameTp 3HauyeHue
Yncno BbIXO4HbLIX KaHanoB 2
Twun BbIXOLHbLIX KAHANO0B HP n H3 KoHTaKTbl pene
MaKcumanbHOe HanpsXXKeHne KoMMyTauuu, B 24
[NlepeMeHHOro ToKa 0
MOCTOSIHHOr O TOKa 60
MakcMasibHbIA TOK KOMMYTaumum, A 2
MuHMManbHas KOMMYTUPYeMas Harpyska 100 MA, 5B
Bpems onpoca cybmonyns, He 6onee, Mmc 10

MoTpebneHne oT BHYTPEHHEr0 NCTOYHUKa 24 B, He bonee, MA 29

7.14.1 Ha3Ha4yeHHue KOHTAKTOB pa3beMoB cybomonyns

Ha3HaueHre KOHTAKTOB Pa3beMOB CyOMOMYISl OUCKPETHHIX BEIXOOB R:

Pa3beMm KoHTaKT Ha3HauyeHue

1 KaHan 1. HopManbHO 3aMKHYThIN (H3) KOHTaKT
X1 2 KaHan 1. O6wwnin KOHTaKT

3 KaHan 1. HopManbHO-pa3oMKHyTbI (HP) KOHTaKT

1 KaHan 2. HopManbHO-3aMKHYTbIA (H3) KOHTaKT
X2 2 KaHan 2. O6Lmnin KOHTaKT

3 KaHan 2. HopManbHO-pa3oMKHyTbI (HP) KOHTaKT
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7.15 Cyomonynb 3Hkoaepa ENI

Cybmonynb MHKpeMeHTanbHOTO 3HKomepa ENI mpemHa3HadyeH O MOAKIIOYEHUS OBYX
MHKPEMEHTa/IbHBX 9HKOOEPOB U IMOACYEeTa YHCjla MMIYJIbCOB KaX[OOr0o 3HKOAepa II0
curtainam A, B, Z.
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CxeMa nogkstodeHma moayns aHkogepa ENI

TexHVYeCcKre XapaKTePUCTUKY MOLOYJIA AUCKPETHHIX BEIXOA0B ENI:

MapameTp 3HauyeHue
Yncno aHKoLEepPOoB 2
TIN BXOAHbIX KAHA0B CyXoW KOHTaKT, OTKPbITbI
KONNEKTOP
MakcuMasibHaa YacToTa CYETHbIX UMMYNbLCOB, KL 400
Hanps)xeHne KOMMyTaLUN KOHTAKTOB (MepekoYaeTcs NporpamMmHo), B 12, 24
HoMunHanbHbIN TOK KOMMyTaumu, MA 5(npnV =12B), 10 (npn V = 24 B)
Bpems onpoca cybmonyns, He 6onee, Mc 10
anbBaHMYeCKas n3onauus EcTb, rpynnosas
MoTpebneHne oT BHYTPEHHEro UCTOYHUKA 24 B, He bonee, MA 60

7.15.1 Ha3HayeHue KOHTaAKTOB pa3beMOB MoAaysAa 3HKoaepa ENI

Pa3beM KoHTaKT Ha3sHauyeHue

1 Bxon A nepBoro kaHana
Bxon B nepsoro kKaHasa
Bxon Z nepsoro KaHasna
Bxon A BTOpOro KaHana
Bxon B BToporo kaHana
Bxon Z sToporo KaHana
ob6wmn

X1

X2
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7.16 Cybmopynb untepcencos 232/ETH

Cyomonynb untepdeiicoB 232/ETH npemHa3HaueH [/ KOMMYHUKaIuuU mnpubopa Io
nHtepdeiicam RS-232 u Ethernet.

TexHuueckre XxapaKTepPUCTUKU cyOmomynst untepdeiicos 232/ETH:
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MapameTtp 3HayeHue
Yucno kaHanoB Ethernet 1
Tun Ethernet 10/100BaseT
CKopoCTb Nepefayn gaHHbix Ethernet 10 Méut/c nnn 100 MéuT/c
IOnvHa nuHum cea3m Ethernet, makc. 100 m
lanbBaHM4eckas pa3sa3ka Ethernet 1500 B
Tun pasbema Ethernet 8P8C (RJ45)
Yucno KaHasnoB RS-232 1
CkopoCTb Nepepaym gaHHbix RS-232 230400 6uTt/c
OnuHa nnHum ceasm RS-232, makc. 15 ™
Tun pasbema RS-232 8P8C (RJ45)
anbBaHMYyeckas passsaska RS-232 OTcyTcTBYET

7.16.1 UnTepdenc RS-232

Ha mopt RS-232 (pa3bem X1) BhIBeieHa KOHCOIb mpubopa AJs OOCTyIa K 3arpy34uKy U
omepanuoHHOM cucTeMe. TakXe MaHHHIM MOPT MOXKET OBITh UCIIONIL30BaH [T PaboOTH C
Pa3NUYHLEIMU BHEIIHUMU YCTPOUCTBaMU - MogeMaMu, 611okaMu Gecriepe00MHOT0 TUTAHUS U
T. 1. Tum passema nopta RS-232 - RJ45 (8P8C).

7.16.2 Ha3HayeHne KOHTAKTOB pa3beMoB cyomopyns

Huxe B Tabnuile MPpUBOOUTCS Ha3HAYEHME KOHTAKTOB pa3beMa. B KOMIINIEKT IOCTaBKHU
npubopa BXOOUT nepexongHbiii Kabens RJ45-DBIM.

Ha3HaueHue KOHTaKTOB padbeMa DBIM crangapTtHoe (EIA/TIA-232E).

Ha3Hauenue KoHTaKTOB pa3beMma X1 RJ45 (8P8C) RS-232 cybmonmyns unTepdeiicos
232/ETH:

KoHT. HasHavyeHue
DSR
DCD
DTR
GND
RXD
TXD
CTS
RTS

00O NOUL B WN B

Ha3naueHnue KoHTakKTOB pa3beMa DBIM nepexoguuka RJ45(8P8C) - DBOM mnsa RS-232:

KoHT. HasHauyeHue
DCD
RXD
TXD
DTR
GND
DSR
RTS
CTS

O 00O N O Ul B WN -



7.16.3 UnTepdenc Ethernet

[Topt Ethernet (pa3bem X2) nmpemHa3HadeH [ NOOKIIIOYeHUST nmpubopa K JTOKaIbHOU
BHIYMCITUTEIbHOM ceTH. [I0 maHHOMY IOPTY IIPOU3BOAMUTCS IMOOK/IIOYeHKe mpubopa K cpefe
nporpaMmmupoBanus Codesys Aisd 3arpy3ku, OTIafKy, N3MeHEeHUS U HaCTPOUKHU IIPOTPaMM.
Pasvem mopta Ethernet o6opymoBaH CBeTOOMOOHBIMM MHOMKATOPAMM, IOKa3bIBAIOUIUMU
COCTOSIHME TIOJKITIOUeHus. 3efleHbll nHOuKaTop «Link» o003HavYaeT MOOKIIIOYeHNe K CeTU U
MHTaHHEM IT0Ka3bkiBaeT oOpalneHune K Hed. 2KenThHH MHOAMKATOP IMOKa3kIBaeT CKOPOCTH
coeguHeHus: ceetutcsa - 100 Mourt/c, He cBetutcsa - 10 Mowurt/c.

BHMMaHuMe! B cocTaBe npnbopa MoXXeT BbiTb MCNONb30BaH TONbKO OAWNH
cybmoaynb nHTepdencos 232/ETH. Mpn 3TOM ero MecTo YCTaHOBKM -
TONbKO CNIOT «D»,

7.17 Cyomoaynb uutepcgencos RS-485

Cyomonynps untepdericop 485 nmpemHa3HauyeH O KOMMYHHKALWK Ipubopa MmO JTUHUSIM
cBs13u RS-485. CyOMomyIb COCTOUT M3 ABYX HE3aBHCHMBIX KaHanoB RS-485 ¢ rpymnmoBoi
raJbBaHUYECKOU NU30ISIHEN.

CxeMa HOJKIIOYeHUsT cyOMonyns K nuHuu RS-485 nmpuBemeHa Ha pucyHke 8. B cinyuae
WCIIONIb30BaHUS OMUHHOM nuHuM RS-485 (6onee 100 M), a TaKKe JTMHUY, TPOKIAaJLIBAEMOK B
YCJIOBUSX BO3OEUCTBUS 3HAYUTENIbHBIX 3I€KTPOMArHUTHBIX IIOMEX, PEKOMEHOYeTCH
HCII0JIb30BaTh 9KPAaHUPOBaHHLIE Kabemu ¢ gpeHaxHbIM rmpoogoM (KHUIIBIB 1,5 x 2 x 0,78;
KHII9B 2 x 2 X 0,6 unu aHaJlOTH4YHbBIE), CXeMa IOOKIIIOYeHHUsA KOTOPHX MMpUBeOeHa Ha
pucyHke 9. 9kpaH Kabens clegyeT COeNUHSITh TOJIbKO B OMHOM TOYKE C JIPEHaXKHOH IIeIbI0
COOTBETCTBYIOIIEH JINHUM.

7.17.1 TepMUHUpPOBaHUE JIUHUU

B okoHeuHHIX y31ax nuHUU RS-485 ycTaHaBNIMBalOTCSI TepMUHAJIbHEIE pe3ucTopsl Rs*. [ns
TIOOKJI0YEeHUST BCTPOEHHBIX TEPMUHANIBHBEIX PE3UCTOPOB, Ha MEYaTHOM IIJlaTe CyOMOOyns
npenycMoTpeHsl axamiepsl XS1 u XS2 ang kaHasoB 1 1 2 cooTBeTCTBEHHO. [Ipu 3aMBIKaHUU
KOHTAKTOB 1 U 2 gXKaMmiepa NPOHUCXOOUT IOOKIIOYEHHEe TePMHUHAIbBHOTO PEe3UCTOpa, NMpHU
3aMBIKaHUM KOHTAKTOB 2 U 3 - OTKJIIOYEHUE.

st mocTyma K mKaMIlepaM TepPMUHAJIBHBIX PE3UCTOPOB HEOOXOMMMO OTKPYTHUTh U CHSTh
3aHIOI KPHINKY mpubopa ¥ BHIHYTH CYyOMOOYab M3 cJOTa. I[locime 4ero yCTaHOBHUTH
cyOMOaymb B CIIOT, YOEOUBIIMUCH, YTO Pa3beM CyOMOIYyIs BOIIE B COENUHUTENh C KPOCC-
TIIJIaTOU, YCTAaHOBUTD 3aHIOI0 KPHIIIKY Ipubopa 06paTHO.

Ha cybmoayne no ymMon4yaHuio BKAKYEHbl TEPMUHASIbHBIE PE3UCTOPSI - Ha
nepemblikax XS1, XS2 3aMKHYTbl KOHTaKTbl 1-2.

B cocTaBe npnbopa MoxxeT BbITb MCMONL30BaH TONLKO OAMH CybMoay b
nHTepdencos 485. MNpun 3TOM OH MOXET ObITb YCTAaHOBJIEH B Nt06ON
cBoboaHbIN cnoT. PaboTa coBMecTHO ¢ cybmoaynem GPRS He
L0MnyCKaeTcs.
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7.17.2 TexHU4YeCKHe XapaKTepUCTUKH,
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Cxema nogkntoyeHmsa cybmonyna 485 k nuHum RS-485

Ha3Ha4YeHUue KOHTAaKTOB, CXeMa noakKji4vyeHus

1

H

TexHU4eCKre XapaKTepPUCTUKU cyOmMomys unTepdericos 485:

MapameTp

Yncno KaHanoB

anbBaHMYecKas pa3Bs3Ka
CKopoCTb Nepefayun faHHbIX, MakKc.
ONnHa NMHWK CBA3W, MaKC.
CtaHbapT pM3M4eCcKoro ypoBHs
Monpepxka TexHonorum True fail safe MpucytcTeyet

Hogyae 485
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Cxema nogktoyeHns cybmonyns 485 K 3kpaHUPOBAHHOW JIMHUN
RS-485 ¢ gpeHaXHbIM NPOBOLOM

Ha3HaueHre KOHTAKTOB pa3beMOB CyOMonyss uutepgeiicos 485:

Pa3beMm KoHTaKT

1
2
X1 3
4
1
X2 2
3

Ha3sHayeHue
KaHan 1. CurHan A (Data +)
KaHan 1. CurHan B (Data -)

KaHan 1. peHax
3a3emneHne

KaHan 2. CurHan A (Data +)
Kanan 2. CurHan B (Data -)

KaHan 2. JpeHax

7.18 Cyobmonynb untepcencos CAN
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Cybmonyns unTtepdeiico CAN mpemHa3HayeH OJI KOMMYHMKAIIUKM MpuOopa o JIMHUSIM
cBsi3u CAN. CyOMoOOynb COCTOMT M3 OBYX He3aBUCHUMEIX KaHanmoB CAN c rpymnmoBoi
raJbBaHUYECKOU HU30JISAIUEN.

Cxema mopkiioueHuss cyomonyns Kk nuauud CAN mpuBepmeHa Ha pucyHke 10. B cimyuae
ncrnonb3oBaHus miauHHON nuHuu CAN (6onee 100 M), a TakxXKe NTMHUYM IPOKIadbIBAeMOM B
YCJIOBUSX BO3OEUCTBUS 3HAYUTENIbHBIX 3I€KTPOMArHUTHBIX IIOMEX, PEKOMEHOYeTCs
MCII0Ib30BaTh 9KpaHUPOBaHHEIEe Kabemu ¢ gpeHaxHbIM poBogoM (KHUIIBIB 1,5 x 2 x 0,78;
KHII3B 2 x 2 X 0,6 unu aHaJlOru4HbIE), CXeMa IOOKIIIOYeHUs KOTOPHX NMpUBeOeHa Ha
pucyHke 11. OxpaH Kabens ciemyeT COeOUHSITH TOJIBKO B OOHOM TOYKE K JPEeHaXXHOU Hemnu
COOTBETCTBYIOIIEN JINHUM.

7.18.1 TepMUHUPOBaHUE JINHUMU

B okoneunnx y3nax nuHuu CAN ycTaHaBIUBAIOTCA TEPMUHAIbHEIE pe3ucTopsl Rs*. [lnsg
IIOOK/IIOYEHNST BCTPOEHHBIX TEPMUHAJIBHEIX PE3UCTOPOB 00IuM conpoTupnenuem 120 OM, Ha
IIe4aTHOU IJIaTe CyOMOMyJis MpenycMoTpeHs! axkammepsl XS1 u XS2 nons kanana 1, u XS3 u
XS4 pns xaHana 2. YToOH HMOOKIIIOYKWTH TEPMHUHANIbHEN pe3uctop 1-ro kaHama CAN,
HeoOX0oOUMO 3aMKHYTh [AXKaMIepoMm KOHTakThl 1-2 XS1 u XS2. [Ing moOKIo4YeHus
TePMUHAJIBHOTO pe3uctopa 2-ro kaHana CAN, HeoOX0quMO 3aMKHYTh KOHTAKTH 1-2 XS3 u
XS4. YToObl OTKIIOYUTh TEPMHUHANIBHHIMN PE3UCTOP, HEOOXOOUMO YCTAaHOBUTD OXKaMIlep Ha
KOHTAKTHI 2-3 XS1 u XS2 nna 1-ro kaHana, u XS3 u XS4 nng 2-ro ka"Hana CAN.

st mocTyma K mKaMIlepaM TePMUHAJIBHEIX PE3UCTOPOB HEOOXOMMMO OTKPYTHUTh U CHSTh
3aHIOI KPHINKY mpubopa ¥ BHIHYTH CYyOMOOYynb M3 CJOTa. I[locime 4ero yCTaHOBHUTH
cyOMoOaymb B CIIOT, YOEOUBIIUCH, YTO Pa3beM CyOMOIyIs BOIIE B COENUHUTENh C KPOCC-
IJIaTOM, YCTAHOBUTD 3aHIOI0 KPHIIIKY Ipubopa 06paTHO.

B cocTaBe npubopa MoXeT 6bITb MCNOJSIb30BaH TONbKO 0AMH CybMoAay b
nHTepgencos CAN. MNMpu 3TOM OH MOXeT BbITb YCTaHOB/IEH B J10OON
cB0OBOAHbIN C/OT.
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Cxema nogkntodeHuns cybmonyns CAN K nuHum CAN

7.18.2 TexHU4YeCKUe XapaKTepUCTUKU, Ha3HAYeHUEe KOHTAKTOB, CXeMa NoAKJlo4YeHUs
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Cxema nogkntoyeHmsa cybmoayns CAN K 3KpaHMpPOBAHHOW JNHUK
CAN ¢ gpeHaxHbIM

TexHuuecKre XapaKTepPUCTUKU cyOmomynst untepdeiicop CAN:

MapameTp 3HavyeHue
Yuncno kKaHanoB 2
afnbBaHMYecKasa pa3Bs3ka pynnosas, 1000 B

Mopnpepxunsaemas cneuymgukauma CAN1S011898-2
CKOpOCTb Nepefayn OaHHbIX, MaKC. 1 MéuT/c
40 m npn 1 MéwnT/c;

LMHa ANHUM CBSA3M, MAKC. 500 m npun 125 KénT/c.
1000 m npu 50 Kbut/c.

Yncno y3nos, Makc. 30

[OnnHa oTBETBAEHNS TNHUN, MAKC. 0,3m™m

Ha3HaueHre KOHTAKTOB pa3beMoB cyomonyns uarepgericoB CAN:

Pa3beM KoHTaKT Ha3HauyeHue

1 KaHan 1. CurHan CAN-H
KaHan 1. CurHan CAN-L
KaHan 1. O6wwnin CAN
KaHan 2. CurHan CAN-H
KaHan 2. CurHan CAN-L
KaHan 2. 06wunin CAN

X1

X2

W NP WN

7.19 Cyomoaynb mopema GPRS

Cyomonynb momema GPRS cnyxut mnst obecnedeHus ygaieHHOro oOMeHa JaHHBIMU 110 CETH
coToBou cBA3u GSM.

MopeM MOXKeT BHITIONIHATE Caenyoume QyHKINM:

* NpueM 1 nepefaya AaHHbIX ¢ nomoubio GPRS;
* IpyeM 1 nepepada OaHHbIX ¢ nomoLbio CSD;
* Npuem n nepegada SMS.

AnteHHa GSM nopkitodaeTcs K pa3beMy X2. TUIl aHTEHHOI'0 COEAUHUTENS - THe3n0 SMA. B
cnydae yCTaHOBKM Ipubopa B MeTannuueckoM mKady, a TakkKe B 30He HeyBEPEHHOTO
IpreMa COTOBOM CeTH CBSI3U HeOOXONKMMO UCII0Ih30BaTh BHIHOCHYIO aHTeHHY GSM.
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B cocTaBe npmbopa MoXeT ObITb MCMOJIb30BaH TONLKO OAMH cybMoay b
mogema GPRS. Mpu 3TOM OH MOXXeT BbITb yCTaHOB/IEH B Nt060M
cBoboaHbIN cnoT. PaboTa coBMecTHO ¢ cybmonynem nHtepgencos 485 He
ponyckaetcs. Cyébmonynb mogeMa GPRS mMoxeT 6bITb MCNONb30BaH
TOJIbKO € cybmonynem 610ka nuTaHusa 24V

7.19.1 Pabota mopema

YupaBrneHue MomeMoM INPOU3BOOUTCA npu nmomoiu AT-KoMaHA B COOTBETCTBUHU CO
crarpgaprtamu GSM 07.05 u GSM 07.07 mo BHyTpeHHEMY IIOCIEN0BaATEIbHOMY MHOPTY
npubopa. B mogeme ucnonb3yercs GSM/GPRS monmyns SIMCom SIM800C. ITomHEBI#M CITHCOK
AT-komanp MoxHO HauTu B fokyMeHTe «SIM800 Series AT Command Manual».

Ins ycTaHOBKM microSIM kapThel He0OXOMMMO CHSITh KPHIIIKY cyOMomyned mpubopa,
OTKPYTHUB OOJITH ee KPeIJIeHusI ¥ YyCTaHOBUTH SIM-KapTy B KapTOnpueMHUK ansi SIM-kapT
cyomonyns momema GPRS. Kaprompuemuuk gnst SIM-kapT gocTymeH 6e3 M3BIeUYeHUS
cyOMopyJist U3 CI0Ta. 3aTeM YCTAHOBUTH KPHIIIKY CyOMOIy el Ha MecCTo.

g obecneueHus Hafie’KHOU pabOTH MPeAyCMOTPEHHI CIEYOLMe MEXaHU3Mbl YIIPaBIeHUS
mopynieM GSM/GPRS:

= CTOPOXKEBOW TalkMep onpoca MoayJis No AOMOJHUTEIbHOMY NOC/eA0BaTENIbHOMY MOPTY;

= CTOpO)KGBOI?I Ta|7|Mep OTCNIEXMNBAHNA OTBETOB MOAYyJ1d MO OCHOBHOMY
nocnenoBaTesibHOMY MOPTY,

* BHELIHWUIN CUrHaN BKIOYEHNS [/ BbIKIIOYEHUSA MonaynAa.

CTOopoXkeBOU TaWMep OIpoca MOAYISA IO MOCJeHOBaTEJIbHOMY IIOPTY BHIIOJIHAET
IIePHOOUYECKUM OIIPOC MOAYJIS 10 JOMOJHUTEIbHOMY IIOCJIef0BaTEIbHOMY IOPTY, HE BIUSS
IIpU 3TOM Ha 0OMEH II0 OCHOBHOMY IOPTY. B ciydyae OTCYTCTBHS OTBETOB OT MOAYJS B
TeueHue 15 CeKyH[ IMPoucXomut nepesarpy3ka moaynsd GSM/GPRS. [laHHBIM CTOPOXKEBOU
TaliMep MOXKeT OBITh BK/IIOYEH C IIOMOIIbI0 MUKporepekmodaTens SA1.1, ycTaHOBIEHHOTO
Ha m1aTe cyomonyns mogeMa GPRS, mepekiioueHueM ero fBuxkKKa B 1nojoxenue «ON» nubo
BHIKJIIOYEH B n1010KeHuu «OFF»,

CTOpOXeBOU TauMep OTCJIeXXHMBaHUS OTBETOB MOAYJIA OIpefessieT OTCYTCTBHE OTBETa
MOZYJId 110 OCHOBHOMY II0CJIeOBAaTEJIbHOMY IIOPTY B TeueHue 1,5 MuHyTH. ECu B maHHBIU
MHTEPBAJl BpEMEHM, KOTOPBIM OTCUUTHIBAETCS OT KOHIla IIOCJIeJHEe!U Iepefadyud MOOYJIII0 CO
CTOPOHHI IIpolleccopa, OT MOAYJId He IOCTYIMJI OTBET, IPOUCXOOUT ero mnepesarpyska.
PaboTa maHHOTO CTOPOXKEBOI'0 TaiMepa IpefIoaaraeT UCIOIb30BaHKWe MMPOTOKOJIOB 00MeHa,
nIpegycMaTpUBaIONIuX 0053aTeIbHBIM OTBET OT MOAYJIS B TeUeHHEe YKa3aHHOTO BPEeMEHH.
YnpaBieHue [OaHHBIM CTOPOXEBHM TalMepOM IIPOU3BOAUTCH HOBUKKOM
MUKponepekoyaTens SAl.2, ycTaHOBIEHHOTr0 Ha IylaTe cyOMomyns momeMa GPRS. [Ins
BKJIIOUEHUST JaHHOT'0 CTOPOXKEBOT0 TaiiMepa HeoOXOOUMO IIePEeBECTH [IBUKOK B IOJIOXKEHUE
«ON», 015 BHIKJIIOUEHHUS - B ITosoxkKeHue «OFF»,

Brewmnuy curHan ON/OFF BkiwoueHUs / BHIK/IIOUEHUS MOOYJISA IIO3BOJIIET AUCTAHLIMOHHO
BKJIIOYATh M BBHIKJIIOYATh MOAYJIb, a TaKXe BHIIIOJHATH €ro nepe3arpy3ky. [laHHBINA CATHAI
MOXKeT UCII0JIb30BaThCA B Cllydyae, KOrga Iepefgada 10 COTOBOU CETU IPOUCXOOUT He
IIOCTOSIHHO, a IIepUOANuYEeCKH, [JId BKIIIOUEHUS MOAYJIS TOJIBKO Ha BpeMd mepepaudu. [Ipu
3TOM CTOPOXKEBbIE TaWMePHl MOIXKHHI OBITH OTKIIOUEHH MHKpoOIepekiiodaTteneM SAl Bo
n3bexaHue BKITIOUYEHUS UMK MOAOYyIis. TakxkKe MaHHBIM CUTHAT MOXKET HCIIOJIb30BATLCS U BO
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BpeMs MOCTOSHHO BKJIIDUEHHOTO MOAYJISA [OJid ero Imepe3arpy3ku. YIpaBjieHHe OaHHBIM
CUTHAJIOM MOXKET ITPOU3BOAUTLCS Yepe3 cyOMonyib fUCKPeTHHIX BEixogoB DO (DO6/DOGL).

B cnyyae, Korga MoAyJb BHKIIOYEH, 3aMbikaHue curHana ON/OFF c¢ curmamom GND B
TedeHue OT 1 10 5 CeK. IPUHYOUTEIbHO BKIIIOUUT MOMYJIb, @ €CJIH MOMOYJb OBbLJT BKJTIOYEH - TO
BHIK/TIOYMT. [Ipu BKIOYeHUM Mpubopa ¥ Momadyu MUTAHUS Ha CyOMOOylIb MOoOeMa, MOMOYIIb
GSM/GPRS Bknio4aeTCs CaMOCTOSTENIbHO U TOTOB K MCIIONIb30BaHUIO. [IogKnIOUYeHUE
curHana ON/OFF npuBefeHO Ha pucyHke 12.

Ins mepemayy maHHBIX TPeOYyeTCsS MPeOBapUTENIbHO YCTAHOBUTh COEMHEHUE C yIaleHHBIM
aboHEeHTOM (KpoMe Iepefayy JaHHBIX C TOMOIIbI0 SMS-coobiienuit). [Tpu nmepenaye JaHHBIX
¢ nomoupio GPRS mogeMm obecneunBaeT nmogmepxkky TCP/IP u UDP nporokonos. Ilpu
nepefade OAaHHBIX C ImoMoIbio SMS-coobmeHu# MomeM obecrneduBaeT MOONEPKKY
TeKCTOBOro u PDU-pexumMoB SMS-cooO0IIeHUH.

7.19.2 TexHU4YeCKME XapaKTEPUCTUKMN U CXeMa NoJKAIoUYeHns

CyfMogynn mHompema Cyfmonyen Mogoma
GFRS GFRE
X1 X1
Gens | EosT Hens | Eonr
COHSOFF 1 '_"F-fj SN SOFF L — 1_
Ll o 2 Ll Z
CHIHan Tena "Cyxod ®RoHTakT” CHTHAR THOa "OTKDRTHE RomLoaeTop"

Cxema nogktoyYeHns curHana NpuHy ANTENbHOro
BKJ/ItOYEeHMS/BbIKAtOYeHUs mogema GPRS

TexHUYECKME XapaKTEPUCTHKHU cyOMomyst mogeMa GPRS:

MapameTp 3HauyeHue
Tun mopyna GSM/GPRS SIMCom SIM800C
Pabounin YacTOTHbLIN AManasoH EGSM900/DCS1800/PCS1900
TN aHTEHHOro coeguHNUTenNs MHe3po SMA
4 (EGSM900)

Knacc BbIXO4HON MOLLHOCTM nepenatynka

1 (DCS1800/PCS1900)

npuvem no 85600 6uTt/c

CkopocTb 0bMmeHa B pexxume GPRS nepenaya no 42800 61T/c

CkopocTb 0bMeHa B pexume CSD 9600 buT/c

MopnepxxunBaemole TUMbl SMS SMS-MO, SMS-MT, SMS-CB

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

NHTepdenc cea3m c npnbopom BHyTpeHHMI, NocaefoBaTe bHbIN
CkopocTu obmeHa no nHTepdency ceasn 1200/2400/4800/9600/38400/57600/115200 6uT/C
YnpaB/ieHne NOTOKOM AaHHbIX MHTepdenca CBA3N MporpammHoe

Tun BHeLWHero AUCKPETHOro BXO4HOIr0 CUrHasa

NPUHYOANTENLHOIO BKJIKOYEHUS [ BbIKJTIOYEHUS CyXOl KOHTaKT, OTKPbITbIA KOJIJIEKTOP
mogema ON/OFF

lanbBaHnyeckas nsonauma curHana ON/OFF MpucytcTeyeTt

MoTpebneHne oT BHYTPEHHEro UCTOYHMKA 24 B, nmn.,

He 6onee 175 mA

Ha3HayeHne KOHTAKTOB pa3beMa CHUTHajla MPUHYOUTENbHOTO BKIIOYEHUS / BHIKIIIOYEHUS
momeMa GPRS:
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Pa3beMm KoHTakT Ha3zHa4yeHue
1 ON/OFF

X1 2 Obwwmn

7.20 Cyomonynb 6n10ka nutanua 220V

CyOomomynb 670Ka nutanus 220V mpemHa3HadyeH [ o0ecredyeHuss MUTaHUS npubopa OT
9MIEKTPUYECKOU CeTH MepPeMeHHOTO WU IOCTOSTHHOTO TOKA HOMHUHAIbHBIM HAIPSXeHHueM
220 BonbT. UMIyIbCHEIN ITpeoOpa3oBaTellb MO3BOJsSeT PadoTaTh B MIMPOKUX HHAMa30HaX
U TAIOIIEeT0 HAIPSIXKEHUS CeTH.

CyOMomysb UMeeT BCTPOEHHBIH MCTOYHUK MOCTOSTHHOTO HANpsiKeHus 24 B mis muTaHus
HEKOTOPHIX TUIIOB CyOMOIYyIeH.

CyMMapHbIN TOK NoTpebiieHns Bcex yCTaHOBJIEHHbIX CybMoaynen oT
NCTOYHUKA 24 B He [oJIKEH NpeBblllaTb YKa3aHHOr0 MakCUMasbHOro
3HavyeHua!

BxopgHas Lens NUTaHUS 3allliileHa CaMOBOCCTaHaBINBAOIINMCS IIpegoxpaHuTeIIeM.

Mogyne oxrasms 220V

X1

[[enk KonT.

~22044 L Muranme npHBESDE

S
Samns 2 =220B 50I'g
‘ N (~f= 90...265RB)

=220/ = 3

CxeMa nogkJodeHmnsa cybmonyns 220V

CyOmopmynb uMeeT fiBa BapuaHTa ucrnonHenusi: AD BP1 u AD BP3, ornuyalomuecs pa3HbIMU
3HAYEHUSIMU BHIXOJHBIX TOKOB.

TexHUYECKUEe XapaKTePUCTUKH cyOMony s 6110Ka nutanust 220V:

MapameTp 3HayeHue

BxogHoe Hanps»keHue ceTn 90-265 B
YacToTa ceTu 0-63 Ty
MoTpebnsiemas MOWHOCTL, He Bonee 13 BT
anbBaHMYecKas pa3Bs3Ka CeTu 1500 B

. 180 mMA - pns BapuaHTa AD_BP1
MaKCI/IMaJ'Ibl-|bII/1 TOK UCTOYHMKA NMUTaHMa 24 B 0ns BHYTPEHHUX 250 MA - /15t BapMaHTa
cybmopaynen AD BP3

7.20.1 Ha3Ha4yeHue KOHTAKTOB pa3beMoB cybmonyns

Ha3HaueHre KOHTAKTOB Pa3beMOB CyOMonys 6oKa nmutanus 220V:
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Pa3bemM KoHT. HazHayeHue
X1 1 220 B

X1 2 -

X1 3 220 B

7.21 CybMopynb 6510Kka nutanua 24V

Cybmonynb O7okKa muTaHus 24V mpegHa3HaudeH Ojg ob0ecledyeHUs MUTaHUA npubopa OT
9JIEKTPUYECKOHN CeTH IOCTOSTHHOTO TOKA HOMHUHAJILHEIM HaIpsKeHueM 24 BOJIbTa.

BHuUMaHue! CybMoaynb He MMeeT ranbBaHN4Yeckon nsonaumm. Obwmn
NpoBOA NUTaOLWEro HanpsXxeHnsa 24 B coegnHeH ¢ BHYTPEHHUM 06LwmnMm
nposogom npubopa.

BxopHas Lenb NUTaHUSA 3allyilleHa CaMOBOCCTaHABIMBAOIAMCS IIpegoxpaHuTeIIEM.

Mogyne ouTasma 24V

L& ik Kas .
+248 1 |3+ [Ouvasme npubopa
_l_— O, : b———3 . 24B

CxeMa nogkJodeHunsa cybmonyns 24V

TexHUYeCKHEe XapaKTePUCTUKK cyOMonysis 6710Ka mutanus 24V:

MapameTp 3HayeHue
BxofHoe Hanps»xeHne NoCTOSAHHOro Toka 24 B £10%
MoTpebnsemas MOWHOCTL, He Bonee 10 BT
[anbBaHMYyecKas pasBa3ka ceTu OTcyTcTBYET

7.21.1 Ha3Ha4YyeHne KOHTAKTOB pa3beMoB cybomopyns
Ha3sHauyeHne KOHTAKTOB pa3beMa cyOMonysisa 0710Ka IuTaHus 24V:

Pa3bem KoHT. HasHavyeHue

X1 1 +24 B
X1 2 Obwwnn
X1 3 -

8 MeTonnka KaJTHOPOBKH

KanubpoBKa mpegHa3HadeHa [Jid OINpeneNeHUs MOeWCTBUTENbHBIX 3HaYeHUH
MEeTPOJIOTUYECKUX XapaKTEePUCTHUK CyOMOMysei.

KanuOpoBKe MofiekaT aHalIoroBele CyOMOAY/ M BBOOA-BLIBOAA:

= cybMOay b aHanorosbix BXoA4o0s Al;
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= cybMOoay b aHanoroBbix BX0A40B / Bbixonos AlO;
= cybMoay b n3mMepeHuna TemnepaTypbl TMP.

MexKanuOpOBOYHHIN HHTEPBA - 2 rofia.

8.1 CpeactBa KanubpoBKu

[Ipu npoBeneHUU KanuOPOBKU CyOMOAYJied MOKHBEI MPUMEHSTHCS CIIeAyIolue CpencTBa
M3MepeHul 1 BCIIoMoraTeIbHOe 000pyIOBaHUE:

HaumeHoBaHue u TunN OCHOBHbIE@ XapaKTepPUCTUKHU

Knacc To4HOCTY B pexxume KanmbpaTopa

Mpnbop o158 noBepkn BOAbLTMETPOB B1-12 HanpsSKEHMIA - 0,0008

KomnapaTop HanpshxeHus P3003 wnu Knacc To4HocTn 0,0005

Kannbpatop HanpsxeHus MN320 Mpenen 100 mB, 6 = 0,015 %
KannbpaTop Toka M321 OcHosHas norpewwHocTb £0,01 %

MarasuH conpoTusnaeHmn P4831 Knacc ToyHocTmn 0,02/2:10°

BonbTMeTp yHUBEpCanbHbin B7-53/1 AnanasoHbl nsmepenuns (0...300) B, (0...1) A

IOnana3oH nsmeperHunsa 0,1 Ny - 200 Mly,
Knacc ToyHoctn 1,5

Inana3oH namepeHus 0-50 °C
TepmomeTp T/1-4 UeHa pnenenuns - 0,1 °C
MorpewHocTts - 0,2 °C

YacTtoTomep 43-63

BbapomeTp-aHepoug M-67. TY 250-1797-75
McuxpomeTtp MB-4M. TY 2516-07-054-85

KoMneHcaunoHHble TEPMO3IEKTPOAHbIE HCX npeobpa3oBaHusa curHana cootseTcTeyeT HCX
npoBsoda TepMonap
Mporpamma «CuctemHas ytuauta MNK-40» (cm. #CunctemMHas yTmamTa)

MpumeyaHue - [lonyckaeTca NpUMeHeHne Apyrux CpeacTB U3MEPEHUS U NCNbITaTeIbHOro 060pyaoBaHNS,
obecneymBaLLMX HEOOX0ANMbIE OCHOBHbIE NapaMeTpbl N XapaKTePUCTUKK (MOrpeLlHOCTb
KOTOPbIX He

npesbilWaeT 1/3 npenena gonyckaemoro abContoTHOro 3Ha4e€HNA OCHOBHOMW MOrPeLLHOCTY
nosepsiemoro npubopa)

8.2 YcnoBusa KanubpoBKM M NOATOTOBKA K HEM

8.2.1 YcnoBusa KanmbpoBku

[Tpu mpoBeneHUY KanuOPOBKY HEOOXOAUMO COOTIONATE CIIEAYIOIINE YCIOBHUS:

TeMnepaTypa OKpy>XatoLero sosgyxa 20 £5 °C
OTHOCUTENIbHas BNaXXHOCTb BO34yXa 30...80 %
ATMoc(pepHoe faBrieHne 84,0...106,7 klMa

Hanps»keHne nuTaHWa NnepeMeHHOro Toka, B (cybmogyns BIM 220V) ~220 £11 B, 50 =1 Ty
Hanps>xeHne nuTaHMA NOCTOAHHOIO ToKa, B (cybmoayns bBIM 24V) =24 +£1,2 B

8.2.2 NoaroTtoBKa K Kaaimbposke

[TogroToBUTh K paboTe KanubpyeMblyi npubop U BHIAEepXkKaTh ero IPU TeMIepaType
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KalMnOPOBKY HE MeHee IBYX YaCOB. 3alyCTUTh CUCTEMHYIO VTUIINTY U IMePeNTH Ha BKIIAJKY
"Cybmomynu". ITogrotoButh K paboTe 3TaloHHOEe 000pymoBaHME, HUCIOIb3yeMOe B
KamuOpPOBKE, B COOTBETCTBUHU C €r0 9KCIUIyaTAllMOHHOW HOKYMEHTalUeH.

8.3 MNpoBepeHne KanubpoBKMU

8.3.1 OnpepeneHne OCHOBHOW NpUBeAEHHOW NOrpPeLHOCTH NPU U3MEPEHUMN BXOAHbIX
napameTpoB npu paboTte ¢ nepBU4YHbLIMK NpeobpasoBaTenamMm, POPMUPYIOLLLUMHU
BbIXO[4HOW CUFHaN B BUAE CUrHaNa NOCTOAHHOIO TOKa.

a) K Bxomy cy6momyisi BMeCTO ITepBUYHOT0 ITpeoOpa3oBaTes MOOKIIOYUTh KamubpaTop ToKa
[1321.

6) B nporpamme «Cucremuas yrtunuta [1K-40» BEIOpaTh COOTBETCTBYIOUIUY KanubpyeMbIi
CcyOMO[yJIb ¥ THII BXOOOB YCTAHOBUTH B MOJI0XKeHUEe «I, MA».

B) [TocreoBaTeIbHO YCTAHABIMBAS Ha BHIXOMe KaauOpaTopa TOKa TOKM, COOTBETCTBYIOIINE
3HAYEHMSIM BXOOHOTI'O CHTHaja B KOHTPOJLHEIX TOYKAaX, IPHBEIEeHHEIe B TaONuIle HUXKeE,
3a(pMKCHPOBATh YCTAHOBUBIINECS 3HAUEHUS IJIST KAXKMOH U3 9TUX TOYEK.

Awnana3oH KoHTposibHbIe TOYKN U3MepsseMoro guanasoHa, %
BXOAHOIo CUrHaszia o0 5 25 50 75 95 100
0...5MA 0,00 0,250 1,250 2,500 3,750 4,750 5,000
0...20 mA 0,00 1,00 5,00 10,00 15,00 19,00 20,00
4..20 MA 4,00 4,80 8,00 12,00 16,00 19,20 20,00

r) PaccunuTaTh O KaXOoi KOHTPOJILHOM TOYKY OCHOBHYIO IIPHUBENEHHYIO IOTPEITHOCTD IPU
M3MepEeHUH BXOOHBIX ITapaMeTpoB 1o GopMyIie:

N3M HCX
HOPM (1)
rme:
I1,., - ¥3MepeHHoe MpUOOPOM 3HAUEHME TTapaMeTpa B 3alaHHON KOHTPOIbHOU TOYKE;

[1,x - 3HaYeHHe ITapaMeTpa B KOHTPOIbHOU TOYKe, COOTBeTCTBYIOIee HCX (HOMUHANbHOU
CTATUYECKOM XapaKTEePUCTUKE) IIePBUYHOI0 ITPeobpa30BaTeris;

Il - HOPMUDYIOIlee 3HAUYECHHE, PABHOE PA3HOCTH MEX[Yy BePXHEel U HUXKHEH IPaHMIleH
Ovara3oHa udMepeHnus BxogHoro curHasna (100 % u 0 %).

PaccuumaHHaa 045 kajxc0ol MOYKU OCHOBHAA NpusedeHHas No2pewHOCmb He 00/aX4CHA
npesvlwams 3asa8AeHHOU 015 O0aAHHO20 CyYyOMO0Y .

8.3.2 OnpepeneHne OCHOBHOW NpUBeAEHHOW NOrpPeLHOCTH NPU USMEPEHUMN BXOAHbIX
napameTpoB npu paboTte ¢ nepBUYHbLIMK NpeobpasoBaTenamMmu, POPMUPYIOLLUMHU
BbIXOAHOW CUTHaN B BUAE HAMPSA>XeHUA NOCTOAHHOIro ToKa.
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a) K Bxomy cyOMonysiss BMeCTO MTEePBUYHOTO IIpeoOpa3oBaTensl MOOKIIYUTh mpubop B1-12,
TIOJITOTOBJIEHHKIN K paboTe B pexkuMe UCTOUYHMKA KanuOpOBaHHBIX HAMPSIKEHUH.

6) B nporpamme «Cucremuas yrunuta [1K-40» BEIOpaTh COOTBETCTBYIOUIUY KanubpyeMbIi
CcyOMO[IyIIb ¥ THUII BXOLOB YCTAHOBUTH B mosnoxeHue «U, B».

B) IlocnmemoBaTeNnbHO yCTaHaBIMBas Ha BHIXOfme Kanubpartopa Bl-12 HanpsixeHus,
COOTBETCTBYIOLI[ME 3HAYEHUSIM BXOOHOI'0 CATHAJIa B KOHTPOJIBHBIX TOUKAX, IPUBEEHHLIE B
tabnuile HUXKe, 3aUKCUPOBATh YCTAHOBUBIINECS 3HAYEHUS IJIST KAXKIOU U3 3TUX TOYEK.

Awnana3oH KOHTpoOsibHbIE TOYKMN U3MepsaeMoro avanasoHa, %
BXOAOHOIo CurHasia o0 5 25 50 75 95 100
0..10B 0,00 050 250 5,00 750 950 10,00

I") PaccuuTaTh OJis KaxXOoou KOHTpOHBHOI;I TOYKHK OCHOBHVIO IIPDMBEONEHHYIO IIOTPEIIHOCTE IIPHU
N3MEepEeHNH BXOOHEIX ITaPaMETPOB II0 @OQM}ZJ’IG (1).

PaccyumaHHas 044 KaxcoOoll mo4yKU OCHOBHAA NPuBeOeHHAas N02PewHOCmb He 00AHCHA
npeswvlamsy 3as8/1eHHOoU 0158 0aHHO20 cyOMOO0Y 4.
8.3.3 OnpepneneHue 0CHOBHOW NPUBEAEHHOWU NOrpPeLUHOCTU NpU POPMUPOBaHUM

BbIXOAHOIo CUrHasj B suae CurHaJsia noOCTOAHHOINoO TokKa.

a) K Beixomy cyOMOAyns BMeCTO BTOPHUYHOTO Ipeobpa3oBaTess HOOKIIOYUTHL IpuUbOp
B7-53/1, moATroTOBNEHHEIM K paboTe B pexkHUMe U3MEPEHUS TOKa.

6) B mporpamme «Cucremuas yrunuta [1K-40» BEIOpaTh COOTBETCTBYIOUIUY KanubpyeMbIi
CcyOMO[IYIIb ¥ THII BEIXOJIOB YCTAaHOBUTH B IMOJIOKEHUE «I, MA».

B) IlocnepmoBaTenbHo 3apmaBasd B nmporpaMMe «CucteMHas yrtunuta [IK-40» Ha BeIXOHE
cyOMopmynsi 3HaYeHHUs TOKOB B KOHTPOJIPHHIX TOYKaX, NMpPUBeNeHHBEIE B Tabnulle HUXKE,
3aUKCHUPOBATh YCTAHOBUBIINECS 3HAUYEHUS IOKa3laHuu mpubopa B7-53/1 gns kaxmon u3
9THUX TOYEK.

AvanasoH KOHTpOﬂbeIe TO4YKM UdmMmepsaeMoro guana3oHa, %
BbIXOOHOIo CUrHaszla 0 5 25 50 75 95 100
0...5MA - 0,250 1,250 2,500 3,750 4,750 5,000
0...20 MA - 1,00 5,00 10,00 15,00 19,00 20,00
4..20 MA 4,00 4,80 8,00 12,00 16,00 19,20 20,00

r) PaccunTaTh Ojis KaXnoi KOHTPOJILHOM TOYKY OCHOBHYIO IIPHUBENEHHYIO IOTPEITHOCTD IPU
YCTAHOBJIEHUU BBIXOOHBIX ITAapaMeTPOB 1o GopMyIie:

ycT HCX

HOPM (2)
rae
IT,., - u3amepenHoe npubopom B7-53/1 3HayeHue B 3ajaHHOM KOHTPOJILHOU TOUKE;

[1,x - 3HaUeHHe MTapaMeTpa B KOHTPOIbHOU TOYKe, cOOTBeTCTBYIoIee HCX (HOMUHANbHOU
CTaTUYEeCKOM XapaKTEPUCTUKE) BEIXOOHOI'O CUTHATIA;
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IT,,,w« - HOpMUpYIOIlee 3HaYeHNe, paBHOE PA3HOCTU MEXYy BepXHeU U HUXKHEU rpaHullen

HODM

ouamnas3oHa BeixomHoro curtiana (100 % u 0 %).

PaccuumaHHaa 044 KaxcOolu mo4yKu OCHOBHAA NpuBedeHHas N02pewHoCmb He 004X4CHA
npesvliwams 3asa8/1eHHOlU 8 Hacmosauw,em P3 011 daHHo20 cy6mMoOy 5.

8.3.4 OnpepeneHne OCHOBHOW NpPMBEAEHHOW NOrpeLHOCTU Npyu ¢opMUPOBaAHUM
BbIXOAHOIO CUrHaN B BUAEe Hanps>KeHUs NOCTOAHHOIro TOKa.

a) K Beixomy cyOMomynss BMECTO BTOPMYHOTO IpeoOpa3oBaTesss MOOKIIYUTL NPUOOP
B7-53/1, moaroToBNeHHHIM K paboTe B pexuMe U3MepPeHUs HalpsSIKeHUs.

6) B nmporpamme «CucrtemHas ytunuta [1K-40» BEIOpaTh COOTBETCTBYIOIIUY KanuOpyeMbli
cyOMOMYJb ¥ TUII BBIXOJOB YCTAHOBUTH B mMonoxeHue «U, B».

B) I[locnegoBaTenbHo 3apmaBasd B nmporpamMMe «CuctemHas yrtunuta [IK-40» Ha BeIXOHE
cyOMonmyns 3HaueHUs HalpSIKEeHUM B KOHTPOJIBHBEIX TOUKaX, IPpUBeNeHHbIe B Ta0IHlle HUXKe,
3aUKCUpPOBaTh YCTAHOBUBIINECS 3HaUeHUs NOKa3laHuiu npubopa B7-53/1 gns Kaxmou u3
9TUX TOYEK.

Avana3oH KOHTpOJIbHbIE TOYKU U3MEepseMOoro auanasoHa, %
BbIXOOHOI0 CUrHana 5 25 50 75 95 100
0..10B 0,50 2,50 5,00 7,50 9,50 10,00

r) PaccuutaTth o ¢opmyne (2) [ia KaXkaod KOHTPOJIbHOM TOYKH OCHOBHYIO IIPUBENEHHYIO
IIOTPEITHOCTh IIPH YCTAHOBJIEHUM BHIXOOHBIX ITapaMeTPOB.

PaccuumaHHaa 044 KaxcOolu mo4yKu OCHOBHAA NpuBedeHHds N02peuwHoCmMb He 004X4CHA
npesuvliwams 3asa8/AeHHOU 0158 O0AHHO20 CyYyOMO0Y .

8.3.5 OnpepeneHne OCHOBHOW NPMBeA€HHOW NOrPELLUHOCTU NPU U3MEPEHUN BXOLHbIX
napameTpoB npu pabote cybmopyns c TepMonpeobpasoBaTensiMm COnpPoTUBJIEHUSA

a) K Bxogmy cybMmopayns BMECTO IepBUYHOTO IpeoOpa3oBaTels MOOKIIYUTL MarasuH
conpoTtuBnenuin P4831 mo TpexmpoBOOHOW cxeMme. [Ipu 3TOM CONPOTUBIEHUS
COEOUHUTEJIbHBIX ITPOBOIOB [OMXKHBI ObITh PAaBHH M He IpeBHINaTh 15 OM.

6) B nmporpamme «CuctemHas ytunuta [1K-40» BEIOpaTh COOTBETCTBYIOIIUY KanuOpyeMblit
cyOMOIynb U THI XapaKTEPHUCTUKH TepMoIIpeoOpa30BaTelsi COMPOTHUBIEHUS KanudpyeMoro
BXOZa.

B) [TocnemoBaTeNnbHO YCTaHABIMBAsA MEPHl COIPOTUBIEHUS, COOTBETCTBYIOIINE KOHTPOIbHBIM
TOYKaM H3MepsSeMOro Auala3oHa, NpUBeJeHHbe B Tabnulle HUXKe, 3aUKCHPOBATH
YCTAaHOBUBIIMECS 3HAYEeHUSI M3MEPEHHHIX CyOMOMY/IeM TeMIlepaTyp [/ KaXkaoWd M3 3TUX
TOYEK.
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YcnoBHoe obo3HavyeHue KOHTpOJsIbHbIE TOYKM U3MepseMoro auanasoHa, %

TepMonpeobpasoBaTtens 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 14494 177,47 185,6
«=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
«=0,00391 °C"* (-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
«=0,00391 °C* (-200) (-147,5) (62,5) (525) (587,5) (797,5) (850)
Pt100 18,52 40,764 124,2 289,27 309,68 374,96 390,48
«=0,00385 °C* (-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
«=0,00385 °C* (-200) (-147,5) (62,5) (525) (587,5) (797,5) (850)

MpumeyaHue - 3Ha4veHns TemnepaTypbl N0 HCX yka3aHbl B ckobkax B °C

r) PaccunTaTh Ois KaXnoi KOHTPOJIBHOM TOYKU OCHOBHYIO IIPHUBENEHHYIO IOTPEITHOCTD IPHU
M3MePEHNH TeMIIepPaTypPH:

ycT HCX

HOPM (3)

roe T,., - ©3MepeHHOoe CyOMOMy/ieM 3HaYeHHe TeMIlepaTyphkl B 3aJaHHOU KOHTPOIbHOM
TOYKE;

Thex - 3HAYEHUE TeMIlepaTyphl B 3aflaHHOU KOHTPOJIbHOM TO4YKe, COOTBeTCTBylowee HCX
(HOMMHANTbHOM CTATUYECKOM XapaKTepPUCTUKE) TePMOIIpeoOpa30BaTes;

T — HOPMUPYIOIlEE 3HAYEHME, PABHOE Pa3HOCTU MEeX[Yy BepXHeU U HUXHEU I'paHulled

HODM

nvana3oHa udMepenus reMmnepatypsl (100 % u 0 %).

PaccuumaHHaa 044 KaxcOolu mouyKu OCHOBHAA NpuBedeHHas N02pewHoCmb He 004X4CHA
npesvliwams 3asa8/1eHHOlU 8 Hacmosauw,em P3 011 daHHo20 cybmMo0y 5.

8.3.6 OnpepeneHne OCHOBHOW NPMBeA€HHOW NOrPELLUHOCTH NPU U3MEPEHUN BXOLHbIX
napaMeTpoB npu paborte cybmopnynsa c Tepmonapamu.

a) K Bxomy cybmonyinsi BMECTO IIePBUYHOTO NpeoOpa3oBaTens MOAKIIOYUTE KanubpaTop
HanpsKeHus. [TogknoyeHne K CyOMOIyII0 TPOU3BOAUTE 110 CXEMe MONKIII0OYeHNT TepMOoIIap,
UCIOJIb3ysI TepMO3JeKTpomHele npoBoga, HCX koTopweix cooTBeTrcTByeT HCX
npeoOpa3oBaHus TEPMOIapH.

6) B mporpamme «CucrtemHas ytunuta [1K-40» BEIOpaTh COOTBETCTBYIOIIUY KanuOpyeMblit
cyomonynb 1 Tun HCX npeob6pa3oBaHus COOTBETCTBYIOIIETO KanubpyeMoro Bxofa.

B) [locnemoBaTenbHO YyCTaHaBIMBas Ha BHIXOMe KanubpaTropa HAMpPSIXeHUsd,
COOTBETCTBYIOIME 3HAYEHUSIM BXOMHOTO CUTHala B KOHTPOJIbHBIX TOYKaX, IPHUBEeHHbIE B
Tabnuile HUXKe (OIS 3agaHHOW JAaHHOMY BXOAYy THUIla TepMoIaphl), 3adUKCUPOBATH
YCTaHOBUBINMECS 3HAYEeHUSI U3MEPEHHBIX CyOMOMAYJIeEM TeMIlepaTyp [N KaXkaoud U3 3TUX
TOYEK.
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YcnoBHoe 0603HauyeHue

KOHTpOJIbHbIE TOYKU U3MEepsieMoro auManasoHa, %

TepMonpeobpasoBaTens 0 5 25 50 75 95 100
TXK (L) -9,488 -7,831 3,306 22,843 44,709 62,197 66,466
(-200) (-150) (50) (300) (550) (750) (800)
TXK () -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)
AN (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)
A1 (R) -0,226 0,236 3,434 8,634 14,734 19,807 21,003
(-50) (40,5) (402,5) (855) (1307,5) (1669,5) (1760)
TP (B) 0,178 0,372 1,792 4,834 8,956 12,666 13,591
(200) (280) (600) (1000) (1400) (1720) (1800)
TBP (A-1) 0,000 1,706 10,028 19,876 17,844 32,654 33,640
(0) (125) (625) (1250) (1875) (2375) (2500)
TBP (A-2) 0,000 1,191 7,139 14,696 21,478 26,180 27,232
(0) (90) (450) (900) (1350) (1710) (1800)
TBP (A-3) 0,000 1,176 6,985 14,411 21,100 25,782 26,773
(0) (90) (450) (900) (1350) (1710) (1800)
TMK (T) -6,105 -5,724  -2,788 3,358 11,458 18,908 20,872
(-240) (-208) (-80) (80) (240) (368) (400)

MpuMeyaHue - 3HayveHns TemnepaTypbl No HCX yka3aHbl B Ckobkax B °C

r) PaccumuTath no ¢popmyne (3) OCHOBHYI NPWBEOEHHYIO MOTPEIIHOCTh IPHU U3MEPEHUHU
BXO[IHEIX TIAPAMETPOB 7SI KaXK0M KOHTPOJILHON TOYKH.

PaccuumaHHas 044 KaxcOolu mo4yKu OCHOBHAA NpuBeO0eHHds N02peuwHOCmMb He 004X4CHA
npesviams 3as18/1eHHOU 015 0aAHHO20 CYyOMOO0Y 5.

8.4 OcbopmneHune pe3ynbTaToB KaNIMOPOBKHM

Pe3ynbTaThl KanuOpPOBKH OQOPMIISIOT MPOTOKOJIOM Io ¢opMe, YCTAaHOBIEHHOU
MEeTPOJIOTUYECKOU CITy2K00M, MpoBOAsiIed KanuOpPOBKY.

[Ipu oTpuIlaTENbHHX pe3yiabTaTaX KanuOpoBKH mpubOOp K SKCIIIyaTallid He MOIYCKAloT,
cyomonynu nubo npubop, He Mmpolnenlue KaauOpPOBKY, HANPaBISIOTCS MPEeOIpUsTHIO-
M3TOTOBUTEIIIO AJIS TPAfyUPOBKHY TG0 PEMOHTA.

9 Texuuueckoe 00CIyKHBaHHE

[Tpu BHIMONMHEHUU PabOT MO TEeXHHUYECKOMY OOCTyKMBAaHHIO KOHTPOJIJIepa HeoOXOmuMOo
coOronaTh Mephl 0€300aCHOCTH.

TeXxHUYECKUN OCMOTP KOHTPOJIEPA MPOBOOUTCS OOCIYyKUBAIOIIUM ITEePCOHATIOM He pexe
OIHOTO pa3a B 6 MecsLeB U BKITIOUAET B Ce0s BHITONIHEHNE CIIEAYIOUINX OTIePalluid:

= OYMCTKY KOpMyCa N KIEMMHbIX KOJIOAOK Npubopa OT NblSin, rPsi3n 1 NOCTOPOHHUX
NpeaMeTOoB;


http://docs.kb-agava.ru/view/%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9F%D0%9A-40#.D0.9E.D0.BF.D1.80.D0.B5.D0.B4.D0.B5.D0.BB.D0.B5.D0.BD.D0.B8.D0.B5_.D0.BE.D1.81.D0.BD.D0.BE.D0.B2.D0.BD.D0.BE.D0.B9_.D0.BF.D1.80.D0.B8.D0.B2.D0.B5.D0.B4.D0.B5.D0.BD.D0.BD.D0.BE.D0.B9_.D0.BF.D0.BE.D0.B3.D1.80.D0.B5.D1.88.D0.BD.D0.BE.D1.81.D1.82.D0.B8_.D0.BF.D1.80.D0.B8_.D0.B8.D0.B7.D0.BC.D0.B5.D1.80.D0.B5.D0.BD.D0.B8.D0.B8_.D0.B2.D1.85.D0.BE.D0.B4.D0.BD.D1.8B.D1.85_.D0.BF.D0.B0.D1.80.D0.B0.D0.BC.D0.B5.D1.82.D1.80.D0.BE.D0.B2_.D0.BF.D1.80.D0.B8_.D1.80.D0.B0.D0.B1.D0.BE.D1.82.D0.B5_.D1.81.D1.83.D0.B1.D0.BC.D0.BE.D0.B4.D1.83.D0.BB.D1.8F_.D1.81_.D1.82.D0.B5.D1.80.D0.BC.D0.BE.D0.BF.D1.80.D0.B5.D0.BE.D0.B1.D1.80.D0.B0.D0.B7.D0.BE.D0.B2.D0.B0.D1.82.D0.B5.D0.BB.D1.8F.D0.BC.D0.B8_.D1.81.D0.BE.D0.BF.D1.80.D0.BE.D1.82.D0.B8.D0.B2.D0.BB.D0.B5.D0.BD.D0.B8.D1.8F
#.D0.A3.D0.BA.D0.B0.D0.B7.D0.B0.D0.BD.D0.B8.D1.8F_.D0.BC.D0.B5.D1.80_.D0.B1.D0.B5.D0.B7.D0.BE.D0.BF.D0.B0.D1.81.D0.BD.D0.BE.D1.81.D1.82.D0.B8

= MPOBEPKY Ka4yecTBa KpenaeHus KoHTpossiepa Ha DIN-peiike;
= MPOBEPKY Ka4yeCcTBa NOAKI/IYEHNS BHELLHNX CBA3EN.

OOHapyXKeHHEIE IIPH 0CMOTPE HENOCTAaTKH CJIeAyeT HeMeIJIeHHO YCTPAHUTE.

9.1 3aMeHa nuTUeBOn DaTapemn YacoB peasibHOro BpeMeHH!
I 3aMeHBl TUTHEBOH OaTaper HeOOXOOUMO BEIIIOIHUTE CJIEAYIOIINE ONePaIliu:

* NOArOTOBUTbL HOBYIO MnTMeBYto baTapeto CR1220;
* BbIKJIOYNTb U OEMOHTMPOBATb KOHTPOJIIEP;
* MOMECTUTb KOHTPOJIJIEP Ha CTOE;

* OTKPYTUTb LIECTb BOKOBbLIX BUHTOB KPEMNIEHNS NNLIEBON KPbILLKKM KOHTPoJ1epa (no Tpu
BMHTA C KaXXA0W CTOPOHbI);

* aKKYpPaTHO CABUHYTb JIMLIEBYIO KPbILIKY, HE A0OMYCKAs YPE3MEPHOro HaTAXKEHNS
LLUendoB;

* YaCOBOW OTBEPTKOWN M3BNEYb CTapylo baTapelo U YCTaHOBUTb HOBYHO*;

= cobpaTb npmbop B obpaTHON NoCnenoBaTENbHOCTH;

* YCTaHOBMWTb Npmbop Ha MecTo.

10 IIpaBwia TPaHCHOPTUPOBAHUS U XPaHEHUS

KoHTpoJUIEep [O/IKEH TPAHCIOPTUPOBATLCA B yIIaKOBKe Ipu TeMmiepatype oT -30 °C go +80
°C ¥ OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3myxa He Oosee 95 % (mpu 35 °C).

TpaHcnopTHpOBaHUE NOMYCKAETCS BCEMU BUAAMU 3aKPHITOT0 TPAHCIIOPTa.

TpaHCHOpTI/IpOBaHI/Ie Ha CaMoOJie€TaX JOJI2KHO IIPOU3BOONUTECSA B OTAIIIMBAEMEIX T€PMETUYHBIX
OTCEKaX.

YcnoBust xpaHeHus npubopa B TPAHCIOPTHOU Tape Ha CKjage MOTPeOUTENsT MOIKHBI
cooTBeTcTBOBaTh ycnousam 1 mo 'OCT 15150-69.

BOSHYX B IIOMEINEHNH XPaHEHUA HEe NOJI2KEH COOEPXKATh aIrPECCUBHEIX IIapPOB U I'a30B.

11 l'apauTHHHBIE 005I3aTEILCTBA

['apaHTUWHBINA CPOK IKCILJIyaTaluu - 12 Mecs1eB Co OHS MPOJaXxKiu.

B cnydae BeIXOfla KOHTPOJIJIepa U3 CTPOS B TedeHHEe TapaHTUMWHOTO CPOKa IPU YCJIOBUHU
cobnogeHrus moTpebuTeneM MpaBUJ TPAHCIOPTHPOBAHWSA, XpaHEHWS, MOHTaXa H
9KCIJIyaTallul NPEeANpPUATHE-U3TOTOBUTENIb 0053yeTCS OCYIIEeCTBUTh €ro OecnaTHHIU
PEMOHT.

[I71s1 OTIIpaBKY B PEMOHT HEOOXOMMO BIIOKUTD B TApy C KOHTPOJIJIEPOM ITaCIOPT, akKT OTKa3a
¥ OTIIPaBUThH 110 afipecy:

620144 r. Exatepun0ypr, yin. Bepemaruna, 6A, OO0 "KonctpykTopckoe Biopo ATABA".



12 KoMIIJIEKTHOCTbD

KomnnekTHOCTh mpubopa npusefeHa B [TacmopTe K npubopy AI'C®.421445.006 TIC «<ATABA
[TJIK-40. TTacmopt».

13 CchlIKH

KoHTponnepbl ATABA
ArABA MK-30 « ArABA IK-40 « ArABA K-50 « ATABA NK-60
AlrABA MK-70

ATCABA MNK-30 « ArABA MJIK-40 « ACABA MJIK-50 « ATABA
MJ1IK-60 « ACABA NJIK-70

MpPOMBILLINEHHbIE KOHTPOJIIEPI

MporpaMMmpyemble NornyYeckne KOHTPoIephl

lporpammMmupyemsblie pene ArABA MMP-60
lNaHenu onepaTtopa AlABA M10-40 « ArTABA N0-50
CneunannsnpoBaHHbIe ACABA MMK-30 « ATABA YN-30

KCYM 6416 » ATABA 6432 « ATABA 6432.10 » ATABA 6432.20 »
AT'ABA 6432.30

[leaspaTopos ArABA Al

KOTJI0B, NeYein, CyLUnSIoK
[ns aBTOMaTM3aLun

NcToyHnk —
https://docs.kb-agava.ru/index.php?title=Pykosoacteo _no_skcnayaTauum AFABA MJIK-40&oldid=1841
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