PykoBoacCcTBO 10 3KcItyarauuu AI'ABA
I1K-60

O

ComepxaHnue

Ha3HavyeHune
Ncnoab3yeMble TEPMUHBI U COKPaLLLEHUS
YcnoBHoe 0603Ha4YeHe KOHTpoAaepa

OcHalleHne KOHTpoJJiepa
CpencTBa MHAMKALMN

NHTepdhencsbl BBOAA-BbIBOAa U HAKOMUTENN

CybmMoayav BBOOA-BbIBOAA
Opyrve pecypchl
DneKTponuTaHue
TexHu4yeckne xapakTepucTukin
ycnosua akcnayataumm
KOHCTPYKLMA KOHTpoAAEepa
Ha3Ha4YyeHWe KOHTAKTOB pa3beMa X1 - NUTaHWE KOHTPOIEPa U CUrHaa 610KMPOBKM
Ha3HayeHMe KOHTAKTOB pa3beMa X2 - RS-485-1 n RS-485-2
Ha3Ha4yeHMe KOHTAKTOB pa3beMa X4 - RS-232
FabapuTHble pa3mepsi

[NoAroToBKa KOHTPOJJIEPA K MCNOJIb30BAHUIO

Obuime ykasaHus
YKa3aHusa Mmep 6e30nacHOCTH

MOHTaX ¥ NOAKJAKYEHUE KOHTPOJJIEPA

[ToMexn n MeToabl UX MOAABAEHUS

HacTpolika 1 paboTa C KOHTPOJIEPOM
HacTpolika 1 TeCTUpoBaHUE KOHTPOJIJ1IepPa NPU NMOMOLLW CUCTEMHON YVTUIUTLI
dannoBasd cucteMa

KoHCO0J1b
BnokunpoBaHMe BbIBOAA COOOLLEHNN B KOHCOJIb MPWY 3arpy3ke KOHTpoJiepa

OTKN0YEHME KOHCOAN Ha NopTy RS-232

MNapameTpbl ceTn Ethernet

CucrtemHas faTa, BpeMms

JocTyn K hanaaM KOHTpoaaepa

CyMBOJIbHbIE YCTPONCTBA NOCAE40BaTE/bHbIX NOPTOB
IpanBep curHana 610KNMpoBku
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Ipansep NonoxxeHnsa nepemblyku «DEF»

Ncnonb3oBaHue Wi-Fi

Bxo[ B KOHCO/b 3arpy3yvka 1 3ajaHuve napond a4 BXxona B Hee

CybmMoayam paclimpeHnms
Tunel cybmonynen

Cybmoayab aHas0rosbix BXxonos Al
TexHU4YeCcKne xapakTepucTukm cybmoayns

Ha3HayeHne KOHTAKTOB pa3beMoB cybmoayns

CybMoayab aHaaoroBbix BXxoaoB / Bbixonos AlO

TexHuYeckne xapakTepucTunkm cybmoayns

Ha3Ha4YyeHne KOHTAKTOB pa3beMoB cybmoays

Cybmoaynb nsmepeHna Temnepatypbl TMP
TexHUYeckne xapakTepucTukm cybmoayns

Ha3Ha4yeHne KOHTaKTOB pa3beMoB cybMoayns

CybMoayab ANCKPETHbIX BX0A0B DI
TexHu4Yeckmne xapakTepucTuku cybmonyns

Ha3Ha4YyeHne KOHTAKTOB pa3beMoB cybmonyas

Cybmonynb ANCKpeTHbIX BXoaoB DI6
TexHuYyeckne xapakTepucTukm cybmonyns anckpeTHbix BxonoB DI6:
Ha3HaYyeHne KOHTaKTOB pa3beMoB cybMoaynsa AnckpeTHbIX BxonoB DI6:

CybMoayb ANCKPETHbLIX BbIXOA0B TUMA «OTKPLITIA KOAAEKTOp» DO
TexHNnYeckme XxapakTepucTukm cybmonyns

Ha3Ha4YyeHne KOHTAKTOB pa3beMoB cybmonyas

CybmMoayab ONCKPETHbIX BbIXOA0B TUMa «OTKPLIThLIN KosiekTop» DO6
TexHnYeCcKne XapakTeEPUCTUKN MOAVAS ANCKPETHbIX BbixogoB DO6

Ha3Ha4yeHne KOHTaKTOB Pa3beMOoB MOAYAA ANCKPETHbLIX BbIXOL0B DO6

CybMoayb ANCKPETHbLIX BbIXOA0B TUMA «OTKPbLIThIA KoanekTop» DO6L
TexHun4yeckne XxapakTepUCTUKN MOAYISA ANCKPETHbIX BbixogoB DO6L

Ha3HayeHue KOHTaKTOB Pa3beMOB MOAYASA ANCKPETHbLIX Bbixoaos DO6L

Cybmoaynb ANCKPETHbLIX BbIXOA0B TUNa «CUMUCTOP» SIM
TexHuYeckne xapakTepucTmnkm cybmoayns
Ha3HaYyeHMe KOHTaKTOB pa3bemMoB cybmoayas

CybMoayib ANCKPETHbLIX BbIXOA0B TUMa «pene» R
Ha3HaYyeHMe KOHTaKTOB pa3bemMoB cybMoayas

Cybmoaynb 3Hkoaepa ENI
Ha3HayeHue KOHTaKTOB pa3bemMoB Moayas sHkoaepa ENI

Cybmoaynb nHTepdencos RS-485
TepMUHUPOBAHUNE JINHUN

TexHnyeckme xapakKTepuUCTUKN, Ha3HaYeHNe KOHTAKTOB, CXxeMa NoAKAYeHNs
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Cybmoaynb untepdencos CAN

TepMUHUPOBaHMNE JINHUN

TexHn4yeckne xapakTepuUCTUKN, Ha3HaYeHNe KOHTAKTOB, CXeMa NoAKJYeHNs

Cybmoaynb mogema GPRS
PaboTa MmogeMa

TexHnyeckme xapakKTepuCTUKN U CxeMa NoAKAYEeHNS

CucteMHas yTuamTa
Ha3HayeHue

Ncnonb30oBaHWe CUCTEMHOWN YTUINUTHI
Bknanka «OCHOBHbIE MapaMeTpbl»

[pynna «Cuctema»
Bknanka «[laTa n BpemMsa»

Bknanka «CeTeBble MapaMeTpbl»

Bknanoka «be3onacHOCTb»

Bknagka «YnpasseHue cnyxxbamm»

[pynna «KoHTpoAnep»
Bknagka «AnnapaTtHas KOHuUrypaumsa»
Bknagka «CurHanbi»
Bknagka «Hakonutenm»

[pynna «TecTupoBaHue»
Bknanka «[1poBepka RS-485»
Bknagka «[1poBepka RS-232»

Bknagka «3arpy3ka [10»

Bknagka «[lepe3arpy3ka»

MeToaomnka KainbpoBKu
CpencTtBa KaambpoBku

YcnoBus KaanbpoBKMU 1N NOATOTOBKA K HEN
YcnoBus KaambpoBku

MoaroToBKa K Kaaubposke

[MpoBeneHne KanmbpoBku
OnpepneneHne 0CHOBHOW MPUBEAEHHOWN MOrPEeLHOCTU NPU U3MEPEHNN BXOHbIX
napamMeTpoB Npu paboTe C nepBMYHbIMK Npeobpa3zoBaTenamm, HOPMUPYIOLLINMU
BbIXOAHOW CUrHaA B BUAE CUrHAJ1a NOCTOAHHOIO TOKa.

OnpepeneHme oCHOBHOM NpUBEAEHHOMN NOrpeLHOCTU NPy U3MEPEHUN BXOOHbIX
rnapameTpoB nNpu paboTe c nepBMUYHbIMUK Npeobpa3oBaTensamMmm, GOpPMUPYOLLNMN
BbIXOAHOW CUrHA B BUAE HANPSXKEHUSA MOCTOAHHOI 0 TOKaA.

OnpepneneHne 0CHOBHOM NpUBEAEHHOW NOrpeLHOoCTN Npyu hopMUPOBAHNN
BbIXOAHOIr0 CUrHa/ B BUAE CUrHaJa MOCTOSAHHOIO TOKaA.

OnpepneneHne 0CHOBHOM NpUBEAEHHOW NOrpeLlHOCTN Npy hopMUPOBAHNUN
BbIXOAHOIr0 CUrHaa B BUAE HANPAXXEHUS MOCTOAHHOI 0 TOKA.



#.D0.A1.D1.83.D0.B1.D0.BC.D0.BE.D0.B4.D1.83.D0.BB.D1.8C_.D0.B8.D0.BD.D1.82.D0.B5.D1.80.D1.84.D0.B5.D0.B9.D1.81.D0.BE.D0.B2_CAN
#.D0.A2.D0.B5.D1.80.D0.BC.D0.B8.D0.BD.D0.B8.D1.80.D0.BE.D0.B2.D0.B0.D0.BD.D0.B8.D0.B5_.D0.BB.D0.B8.D0.BD.D0.B8.D0.B8_2
#.D0.A2.D0.B5.D1.85.D0.BD.D0.B8.D1.87.D0.B5.D1.81.D0.BA.D0.B8.D0.B5_.D1.85.D0.B0.D1.80.D0.B0.D0.BA.D1.82.D0.B5.D1.80.D0.B8.D1.81.D1.82.D0.B8.D0.BA.D0.B8.2C_.D0.BD.D0.B0.D0.B7.D0.BD.D0.B0.D1.87.D0.B5.D0.BD.D0.B8.D0.B5_.D0.BA.D0.BE.D0.BD.D1.82.D0.B0.D0.BA.D1.82.D0.BE.D0.B2.2C_.D1.81.D1.85.D0.B5.D0.BC.D0.B0_.D0.BF.D0.BE.D0.B4.D0.BA.D0.BB.D1.8E.D1.87.D0.B5.D0.BD.D0.B8.D1.8F_2
#.D0.A1.D1.83.D0.B1.D0.BC.D0.BE.D0.B4.D1.83.D0.BB.D1.8C_.D0.BC.D0.BE.D0.B4.D0.B5.D0.BC.D0.B0_GPRS
#.D0.A0.D0.B0.D0.B1.D0.BE.D1.82.D0.B0_.D0.BC.D0.BE.D0.B4.D0.B5.D0.BC.D0.B0
#.D0.A2.D0.B5.D1.85.D0.BD.D0.B8.D1.87.D0.B5.D1.81.D0.BA.D0.B8.D0.B5_.D1.85.D0.B0.D1.80.D0.B0.D0.BA.D1.82.D0.B5.D1.80.D0.B8.D1.81.D1.82.D0.B8.D0.BA.D0.B8_.D0.B8_.D1.81.D1.85.D0.B5.D0.BC.D0.B0_.D0.BF.D0.BE.D0.B4.D0.BA.D0.BB.D1.8E.D1.87.D0.B5.D0.BD.D0.B8.D1.8F
#.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
#.D0.9D.D0.B0.D0.B7.D0.BD.D0.B0.D1.87.D0.B5.D0.BD.D0.B8.D0.B5_2
#.D0.98.D1.81.D0.BF.D0.BE.D0.BB.D1.8C.D0.B7.D0.BE.D0.B2.D0.B0.D0.BD.D0.B8.D0.B5_.D1.81.D0.B8.D1.81.D1.82.D0.B5.D0.BC.D0.BD.D0.BE.D0.B9_.D1.83.D1.82.D0.B8.D0.BB.D0.B8.D1.82.D1.8B
#.D0.92.D0.BA.D0.BB.D0.B0.D0.B4.D0.BA.D0.B0_.C2.AB.D0.9E.D1.81.D0.BD.D0.BE.D0.B2.D0.BD.D1.8B.D0.B5_.D0.BF.D0.B0.D1.80.D0.B0.D0.BC.D0.B5.D1.82.D1.80.D1.8B.C2.BB
#.D0.93.D1.80.D1.83.D0.BF.D0.BF.D0.B0_.C2.AB.D0.A1.D0.B8.D1.81.D1.82.D0.B5.D0.BC.D0.B0.C2.BB
#.D0.92.D0.BA.D0.BB.D0.B0.D0.B4.D0.BA.D0.B0_.C2.AB.D0.94.D0.B0.D1.82.D0.B0_.D0.B8_.D0.B2.D1.80.D0.B5.D0.BC.D1.8F.C2.BB
#.D0.92.D0.BA.D0.BB.D0.B0.D0.B4.D0.BA.D0.B0_.C2.AB.D0.A1.D0.B5.D1.82.D0.B5.D0.B2.D1.8B.D0.B5_.D0.BF.D0.B0.D1.80.D0.B0.D0.BC.D0.B5.D1.82.D1.80.D1.8B.C2.BB
#.D0.92.D0.BA.D0.BB.D0.B0.D0.B4.D0.BA.D0.B0_.C2.AB.D0.91.D0.B5.D0.B7.D0.BE.D0.BF.D0.B0.D1.81.D0.BD.D0.BE.D1.81.D1.82.D1.8C.C2.BB
#.D0.92.D0.BA.D0.BB.D0.B0.D0.B4.D0.BA.D0.B0_.C2.AB.D0.A3.D0.BF.D1.80.D0.B0.D0.B2.D0.BB.D0.B5.D0.BD.D0.B8.D0.B5_.D1.81.D0.BB.D1.83.D0.B6.D0.B1.D0.B0.D0.BC.D0.B8.C2.BB
#.D0.93.D1.80.D1.83.D0.BF.D0.BF.D0.B0_.C2.AB.D0.9A.D0.BE.D0.BD.D1.82.D1.80.D0.BE.D0.BB.D0.BB.D0.B5.D1.80.C2.BB
#.D0.92.D0.BA.D0.BB.D0.B0.D0.B4.D0.BA.D0.B0_.C2.AB.D0.90.D0.BF.D0.BF.D0.B0.D1.80.D0.B0.D1.82.D0.BD.D0.B0.D1.8F_.D0.BA.D0.BE.D0.BD.D1.84.D0.B8.D0.B3.D1.83.D1.80.D0.B0.D1.86.D0.B8.D1.8F.C2.BB
#.D0.92.D0.BA.D0.BB.D0.B0.D0.B4.D0.BA.D0.B0_.C2.AB.D0.A1.D0.B8.D0.B3.D0.BD.D0.B0.D0.BB.D1.8B.C2.BB
#.D0.92.D0.BA.D0.BB.D0.B0.D0.B4.D0.BA.D0.B0_.C2.AB.D0.9D.D0.B0.D0.BA.D0.BE.D0.BF.D0.B8.D1.82.D0.B5.D0.BB.D0.B8.C2.BB
#.D0.93.D1.80.D1.83.D0.BF.D0.BF.D0.B0_.C2.AB.D0.A2.D0.B5.D1.81.D1.82.D0.B8.D1.80.D0.BE.D0.B2.D0.B0.D0.BD.D0.B8.D0.B5.C2.BB
#.D0.92.D0.BA.D0.BB.D0.B0.D0.B4.D0.BA.D0.B0_.C2.AB.D0.9F.D1.80.D0.BE.D0.B2.D0.B5.D1.80.D0.BA.D0.B0_RS-485.C2.BB
#.D0.92.D0.BA.D0.BB.D0.B0.D0.B4.D0.BA.D0.B0_.C2.AB.D0.9F.D1.80.D0.BE.D0.B2.D0.B5.D1.80.D0.BA.D0.B0_RS-232.C2.BB
#.D0.92.D0.BA.D0.BB.D0.B0.D0.B4.D0.BA.D0.B0_.C2.AB.D0.97.D0.B0.D0.B3.D1.80.D1.83.D0.B7.D0.BA.D0.B0_.D0.9F.D0.9E.C2.BB
#.D0.92.D0.BA.D0.BB.D0.B0.D0.B4.D0.BA.D0.B0_.C2.AB.D0.9F.D0.B5.D1.80.D0.B5.D0.B7.D0.B0.D0.B3.D1.80.D1.83.D0.B7.D0.BA.D0.B0.C2.BB
#.D0.9C.D0.B5.D1.82.D0.BE.D0.B4.D0.B8.D0.BA.D0.B0_.D0.BA.D0.B0.D0.BB.D0.B8.D0.B1.D1.80.D0.BE.D0.B2.D0.BA.D0.B8
#.D0.A1.D1.80.D0.B5.D0.B4.D1.81.D1.82.D0.B2.D0.B0_.D0.BA.D0.B0.D0.BB.D0.B8.D0.B1.D1.80.D0.BE.D0.B2.D0.BA.D0.B8
#.D0.A3.D1.81.D0.BB.D0.BE.D0.B2.D0.B8.D1.8F_.D0.BA.D0.B0.D0.BB.D0.B8.D0.B1.D1.80.D0.BE.D0.B2.D0.BA.D0.B8_.D0.B8_.D0.BF.D0.BE.D0.B4.D0.B3.D0.BE.D1.82.D0.BE.D0.B2.D0.BA.D0.B0_.D0.BA_.D0.BD.D0.B5.D0.B9
#.D0.A3.D1.81.D0.BB.D0.BE.D0.B2.D0.B8.D1.8F_.D0.BA.D0.B0.D0.BB.D0.B8.D0.B1.D1.80.D0.BE.D0.B2.D0.BA.D0.B8
#.D0.9F.D0.BE.D0.B4.D0.B3.D0.BE.D1.82.D0.BE.D0.B2.D0.BA.D0.B0_.D0.BA_.D0.BA.D0.B0.D0.BB.D0.B8.D0.B1.D1.80.D0.BE.D0.B2.D0.BA.D0.B5
#.D0.9F.D1.80.D0.BE.D0.B2.D0.B5.D0.B4.D0.B5.D0.BD.D0.B8.D0.B5_.D0.BA.D0.B0.D0.BB.D0.B8.D0.B1.D1.80.D0.BE.D0.B2.D0.BA.D0.B8
#.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_.D0.BF.D0.B5.D1.80.D0.B2.D0.B8.D1.87.D0.BD.D1.8B.D0.BC.D0.B8_.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.B8.2C_.D1.84.D0.BE.D1.80.D0.BC.D0.B8.D1.80.D1.83.D1.8E.D1.89.D0.B8.D0.BC.D0.B8_.D0.B2.D1.8B.D1.85.D0.BE.D0.B4.D0.BD.D0.BE.D0.B9_.D1.81.D0.B8.D0.B3.D0.BD.D0.B0.D0.BB_.D0.B2_.D0.B2.D0.B8.D0.B4.D0.B5_.D1.81.D0.B8.D0.B3.D0.BD.D0.B0.D0.BB.D0.B0_.D0.BF.D0.BE.D1.81.D1.82.D0.BE.D1.8F.D0.BD.D0.BD.D0.BE.D0.B3.D0.BE_.D1.82.D0.BE.D0.BA.D0.B0.
#.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_.D0.BF.D0.B5.D1.80.D0.B2.D0.B8.D1.87.D0.BD.D1.8B.D0.BC.D0.B8_.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.B8.2C_.D1.84.D0.BE.D1.80.D0.BC.D0.B8.D1.80.D1.83.D1.8E.D1.89.D0.B8.D0.BC.D0.B8_.D0.B2.D1.8B.D1.85.D0.BE.D0.B4.D0.BD.D0.BE.D0.B9_.D1.81.D0.B8.D0.B3.D0.BD.D0.B0.D0.BB_.D0.B2_.D0.B2.D0.B8.D0.B4.D0.B5_.D1.81.D0.B8.D0.B3.D0.BD.D0.B0.D0.BB.D0.B0_.D0.BF.D0.BE.D1.81.D1.82.D0.BE.D1.8F.D0.BD.D0.BD.D0.BE.D0.B3.D0.BE_.D1.82.D0.BE.D0.BA.D0.B0.
#.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_.D0.BF.D0.B5.D1.80.D0.B2.D0.B8.D1.87.D0.BD.D1.8B.D0.BC.D0.B8_.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.B8.2C_.D1.84.D0.BE.D1.80.D0.BC.D0.B8.D1.80.D1.83.D1.8E.D1.89.D0.B8.D0.BC.D0.B8_.D0.B2.D1.8B.D1.85.D0.BE.D0.B4.D0.BD.D0.BE.D0.B9_.D1.81.D0.B8.D0.B3.D0.BD.D0.B0.D0.BB_.D0.B2_.D0.B2.D0.B8.D0.B4.D0.B5_.D1.81.D0.B8.D0.B3.D0.BD.D0.B0.D0.BB.D0.B0_.D0.BF.D0.BE.D1.81.D1.82.D0.BE.D1.8F.D0.BD.D0.BD.D0.BE.D0.B3.D0.BE_.D1.82.D0.BE.D0.BA.D0.B0.
#.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_.D0.BF.D0.B5.D1.80.D0.B2.D0.B8.D1.87.D0.BD.D1.8B.D0.BC.D0.B8_.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.B8.2C_.D1.84.D0.BE.D1.80.D0.BC.D0.B8.D1.80.D1.83.D1.8E.D1.89.D0.B8.D0.BC.D0.B8_.D0.B2.D1.8B.D1.85.D0.BE.D0.B4.D0.BD.D0.BE.D0.B9_.D1.81.D0.B8.D0.B3.D0.BD.D0.B0.D0.BB_.D0.B2_.D0.B2.D0.B8.D0.B4.D0.B5_.D0.BD.D0.B0.D0.BF.D1.80.D1.8F.D0.B6.D0.B5.D0.BD.D0.B8.D1.8F_.D0.BF.D0.BE.D1.81.D1.82.D0.BE.D1.8F.D0.BD.D0.BD.D0.BE.D0.B3.D0.BE_.D1.82.D0.BE.D0.BA.D0.B0.
#.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_.D0.BF.D0.B5.D1.80.D0.B2.D0.B8.D1.87.D0.BD.D1.8B.D0.BC.D0.B8_.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.B8.2C_.D1.84.D0.BE.D1.80.D0.BC.D0.B8.D1.80.D1.83.D1.8E.D1.89.D0.B8.D0.BC.D0.B8_.D0.B2.D1.8B.D1.85.D0.BE.D0.B4.D0.BD.D0.BE.D0.B9_.D1.81.D0.B8.D0.B3.D0.BD.D0.B0.D0.BB_.D0.B2_.D0.B2.D0.B8.D0.B4.D0.B5_.D0.BD.D0.B0.D0.BF.D1.80.D1.8F.D0.B6.D0.B5.D0.BD.D0.B8.D1.8F_.D0.BF.D0.BE.D1.81.D1.82.D0.BE.D1.8F.D0.BD.D0.BD.D0.BE.D0.B3.D0.BE_.D1.82.D0.BE.D0.BA.D0.B0.
#.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_.D0.BF.D0.B5.D1.80.D0.B2.D0.B8.D1.87.D0.BD.D1.8B.D0.BC.D0.B8_.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.B8.2C_.D1.84.D0.BE.D1.80.D0.BC.D0.B8.D1.80.D1.83.D1.8E.D1.89.D0.B8.D0.BC.D0.B8_.D0.B2.D1.8B.D1.85.D0.BE.D0.B4.D0.BD.D0.BE.D0.B9_.D1.81.D0.B8.D0.B3.D0.BD.D0.B0.D0.BB_.D0.B2_.D0.B2.D0.B8.D0.B4.D0.B5_.D0.BD.D0.B0.D0.BF.D1.80.D1.8F.D0.B6.D0.B5.D0.BD.D0.B8.D1.8F_.D0.BF.D0.BE.D1.81.D1.82.D0.BE.D1.8F.D0.BD.D0.BD.D0.BE.D0.B3.D0.BE_.D1.82.D0.BE.D0.BA.D0.B0.
#.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_.D1.84.D0.BE.D1.80.D0.BC.D0.B8.D1.80.D0.BE.D0.B2.D0.B0.D0.BD.D0.B8.D0.B8_.D0.B2.D1.8B.D1.85.D0.BE.D0.B4.D0.BD.D0.BE.D0.B3.D0.BE_.D1.81.D0.B8.D0.B3.D0.BD.D0.B0.D0.BB_.D0.B2_.D0.B2.D0.B8.D0.B4.D0.B5_.D1.81.D0.B8.D0.B3.D0.BD.D0.B0.D0.BB.D0.B0_.D0.BF.D0.BE.D1.81.D1.82.D0.BE.D1.8F.D0.BD.D0.BD.D0.BE.D0.B3.D0.BE_.D1.82.D0.BE.D0.BA.D0.B0.
#.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_.D1.84.D0.BE.D1.80.D0.BC.D0.B8.D1.80.D0.BE.D0.B2.D0.B0.D0.BD.D0.B8.D0.B8_.D0.B2.D1.8B.D1.85.D0.BE.D0.B4.D0.BD.D0.BE.D0.B3.D0.BE_.D1.81.D0.B8.D0.B3.D0.BD.D0.B0.D0.BB_.D0.B2_.D0.B2.D0.B8.D0.B4.D0.B5_.D1.81.D0.B8.D0.B3.D0.BD.D0.B0.D0.BB.D0.B0_.D0.BF.D0.BE.D1.81.D1.82.D0.BE.D1.8F.D0.BD.D0.BD.D0.BE.D0.B3.D0.BE_.D1.82.D0.BE.D0.BA.D0.B0.
#.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_.D1.84.D0.BE.D1.80.D0.BC.D0.B8.D1.80.D0.BE.D0.B2.D0.B0.D0.BD.D0.B8.D0.B8_.D0.B2.D1.8B.D1.85.D0.BE.D0.B4.D0.BD.D0.BE.D0.B3.D0.BE_.D1.81.D0.B8.D0.B3.D0.BD.D0.B0.D0.BB_.D0.B2_.D0.B2.D0.B8.D0.B4.D0.B5_.D0.BD.D0.B0.D0.BF.D1.80.D1.8F.D0.B6.D0.B5.D0.BD.D0.B8.D1.8F_.D0.BF.D0.BE.D1.81.D1.82.D0.BE.D1.8F.D0.BD.D0.BD.D0.BE.D0.B3.D0.BE_.D1.82.D0.BE.D0.BA.D0.B0.
#.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_.D1.84.D0.BE.D1.80.D0.BC.D0.B8.D1.80.D0.BE.D0.B2.D0.B0.D0.BD.D0.B8.D0.B8_.D0.B2.D1.8B.D1.85.D0.BE.D0.B4.D0.BD.D0.BE.D0.B3.D0.BE_.D1.81.D0.B8.D0.B3.D0.BD.D0.B0.D0.BB_.D0.B2_.D0.B2.D0.B8.D0.B4.D0.B5_.D0.BD.D0.B0.D0.BF.D1.80.D1.8F.D0.B6.D0.B5.D0.BD.D0.B8.D1.8F_.D0.BF.D0.BE.D1.81.D1.82.D0.BE.D1.8F.D0.BD.D0.BD.D0.BE.D0.B3.D0.BE_.D1.82.D0.BE.D0.BA.D0.B0.

OnpeneneHne 0CHOBHOW NPVUBEAEHHOWN MNOrPELIHOCTY NPY U3MEPEHUN BXOIHbIX
napamMeTpoB npu pabote cybMoaynsa c TepMmonpeodbpasoBaTesIIMU CONPOTUBIEHUS

OnpepgeneHne 0CHOBHOM NpUBEAEHHOW NOrpeLHOCTN NpU U3MEPEHUNN BXOOHbIX
napamMeTpoB npu pabote cybmoayns ¢ TepMonapaMu.

OdopMiieHne pe3yabTaToB KaanbpoBKu

TexHuyeckoe o0bcnyxmBaHue
3amMeHa auTueson baTapen YacoB peasibHOro BpeMeHwu

[paBuia TPaHCNOPTUPOBAHNA U XPaHEHUA
[apaHTuiHble 06583aTeNbLCTBA
[onoaHNTENbHO

Ccblaiku

1 Ha3zHaueHnue

MpoMbILLEHHBIN KOHTpoAnep ATABA MK-60

[TpomuimneHHB KOoHTponnep AI'ABA TIK-60 (manee "Ilpu6op", "KouTpomnep")
IpefHa3Ha4YeH OJIs1 CO3[IaHUs CUCTEM aBTOMAaTU3WPOBAHHOIO YIIPABIE€HUS TEXHOIOTUUYECKUM
000pynOBaHUEM B Pa3lIUUYHBIX 00aCTSAX MPOMBIIIIEHHOCTH, XKUJUITHO-KOMMYHAIbHOTO U
CEIbCKOT0 X035IMCTBA.

1.1 Ucnonb3yeMble TEPMUHbI U COKpaLLeHus

» [1IK - nepcoHanbHbIN KOMMbIOTEP.

= OC - onepaunoHHasa cncTema.

= 10 - nporpamMmmMHoe obecrneyeHue.

» O3Y - onepaTmMBHOE 3anomMuHatoLlee yCTPONCTBO.
= OC - pannoBas cuctema.
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1.2 YcnoBHOoe 0003Ha4YeHue KOHTpoanepa

AT'ABA TIK-60.SD.WIFI (YY-ZZ-...)

roe

SD - BapuaHTHOE UCIIOJIHEHUE C MicroSD KapTou;
WIFI - BapuaHTHOe ucnonHenue ¢ uatepdercom Wi-Fi.

YY, ZZ... - nepedncieHre YCIOBHBIX 0003HaYeHU CyOMOAYyJiel B MOPSIIKE UX YCTAHOBKHU B
cnoTH A - F (ecnu cyOMonysnb He YCTAHOBJIEH B ONPeAeNIeHHHIN CJIOT, TO COOTBETCTBYIOIIA
no3unus B 0603HaYeHNU moMevyaeTcss CUMBOJIOM X):

= Al - cybMoay b @aHa0roBbIX BXOA0B;

= AIO - cybmopay/ib aHanoroBbIX BXO40B / BbIXOL0B;

= TMP - cybMoaynb n3mMepeHus TemnepaTypsbl;

* DI - cybmoaynb OUCKPETHbIX BXOA0B;

= DO - cybmMoay/ib AUCKPETHbIX BbIXOLOB TUMA «OTKPbITbIA KONEKTOP;
= SIM - cybmoaynb OUCKPETHbIX BbIXOA0B TUMNA «CUMUCTOP;

* R - cybMoay/ib ANCKPETHLIX BbIXOAOB TUMA «penes;

= 485 - cybmoaynb nHtepgencos RS-485;

» CAN - cybmonynb nHtepderncos CAN;

* GPRS - cybmonynb nHtepdencos GPRS;

*= DO6 - cybmoaynb OANCKPETHLIX BbIXOAOB TUMA «OTKPbITbIN KOJIIEKTOP»
(LuecTnkKaHasbHbIN) C BO3MOXHOCTbIO YMpaBiAeHNs WaroBbiM ABUraTeneM;

= DO6L - cybmoay/ib ANCKPETHbIX BbIXOAOB TUMA «OTKPbITbIA KONIEKTOP»
(LuecTmkaHaNbHbIN);

= ENI - cybmonynb aHKoepa.

[TprMep IOJIHOTO YCIOBHOTO 0003HAYEHMST KOHTPOJIIEepa:

ATABA IIK-60.WIFI (AI-AI-TMP-DI-DO-X) - koHTpoanep ¢ untepdeiicom Wi-Fi 6e3
microSD KapThl, C yCTaHOBJIEHHBIMU cyOMonynaMu: B cnote A - Al, B- AI, C-TMP, D - DI, E
- DO. B cnote F cybmMonynb OTCyTCTBYET.

2 OcHallleHHe KOHTpOo/IIepa

2.1 CpencTtBa MHAUKaLUU
Ha J'II/IL[eBOfI IaHeJIn KOHTPOJIJIEePa MPUCYTCTBYIOT OBYXIIBETHBIE CBETOOUOIKLI:

» «<STATE» - ynpasfieHne M fOCTYMHO U3 NPOorpaMmbl NPOeEKTa;

» «RS485-1» n «RS485-2» - nHanMKaumsa ceA3nm nNo NnHuAM RS-485-1 n RS-485-2
COOTBETCTBEHHO. KpacCHbIN - nepefaya, 3e/eHbln - Nprem.



Ha pa3weme Ethernet mpucyTcTByIOT CBETORMOIEL:

» «LINK» - 3eneHbin;
» «ACT» - XKenTbIN.

2.2 UHTepdeiicbl BBOAa-BbIBOAA U HAKONUTENH

Hanvyue mByx BCTpoeHHBIX MHTepdelicoB RS-485 mo3BonseT mpou3BoguTh 0O6MeH C
obopygoBaHMEM C MCIONb30BaHMEM CTaHgapTHOro mnpotokona MODBUS-RTU.
Hcnonw3oBanue cyomonyns 485 mo3Bonser 0o6aBuTh elle fABa uHTepderica RS-485. ITopT
RS-232 obecneunBaeT CBsA3b C ApyruMu ycrporctBamu (MBIT u 1. 1m.).

Hanuyue nopta USB-OTG no3Bonser nopknioyaTth K npubopy USB-flash-Hakonutenu u
npyrue USB-ycTpoiicTBa, a TakXKe IOAKIOYATh NpubOpP K KOMIBIOTEPY [AJIS 3arPy3Ku U
OTJIaK¥ IIPOTpaMM, LOCTyIla K BHYTPEeHHEMY HaKOIUTEI0 U KOMMYHUKAIIMOHHEIM CEPBUCAM.

Hanuuue ceTeBbiXx MHTeP(}ENCOB MMO3BONIET NMPOU3BOAUTL 00MeH HMHopMaluen 1o
JIOKaJIbHOU ceTu unu depeld MHTepHeT. Hanuuwve gpausepoB B OC Linux mo3Bojnser
MCIIONIh30BaTh B MMPOEKTe pa3nuuHble pecypchl OC, B TOM 4HuCJe MOJKII0YaTh K Mpubopy
Pa3HOro BUIa YCTPOMUCTBA, TakKue Kak npuHTeprl, MogeMbl, GPRS ceTeBble aganTeps! u 1p.

xxammep (mepeMbruka) «DEF» MOXKeT CIyKUTh A7 3agaHusl peKUMOB pabOTH IPUKIIagHON
IIPOrpaMMEl, HalIpUMep, YCTaHOBKH ITapaMeTPOB CBA3U 10 YMOJIYAHUIO.

B BapuanTHOM ucnonHenuu npudopa AIABA TTK-60.SD moxkeT OBITh yCcTaHOBNIeHa microSD-
kKapTa o6beMoM o 2 TO, KOTopasi UCIOIL3yeTCsA B KaYeCTBE HAKOMUTEJsA, YTO IO3BOJISIET
COXpaHsTh O60/bIION 060beM HHPOPMAIIUKU Ha TBEPOOTEIbHOM HOCHUTEJIE.

BapuantHoe ucnonHenue npubopa AABA TIK-60.WIFI mo3BomnsieT MOOKIIOYATLCA K
6ecripoBomHbEIM ceTssM Wi-Fi.

2.3 Cybmonynu BBOAA-BbIBOAA

YcTaHOBKa B KOHTpoOIep cyomonmyned (cMm. pa3men #CyOMOOynu pacIiMpeHus) BBOMOA-
BBIBOZIA PA3/IMYHOIO THUIIA IT03BOJIIET TMOKO KOHPUTYPHUPOBATH KOHTPOJIIEP [JIsI BHITOTHEHUS
KOHKPETHHIX 3a7ay.

2.4 ipyrue pecypcsbl

[Tpumenenne OC peanbHOTO BpeMeHu Linux RT B KOHTpoIepe MO3BONSET UCIONH30BaTh B
IIPOEKTaX ee PECYPCH], TaKKe KaK XpaHeHNe U HaKOIJIEHWe MaHHHIX B ¢aiiflax, uX MepeHoc Ha
BHewHuY cbeMHBIM USB-flash-guck mu6o mo cetu Ethernet, ceTeBrle CEPBUCH U T. II.

MHoro3amgauynocts OC mo3BONsgEeT CO37aBaTh MPOEKTH, paboTawluiue MmapaieibHO C
Ha3HAYeHUEeM pa3JIUYHBIX MpPuoputeToB. OyHKIUS peanbHOro BpeMeHu OC MO3BOINSET
yIIpaBisiTh 00bEKTOM 60JIee TOUHO U HALEKHO.

2.5 dneKTponutTaHue
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[Iutanue HpH6opa ITPOU3BOAUTCA OT UCTOYHHKA IIOCTOSAHHOI'O TOKA HAIIPA2XKEHNEM 24 B.

2.6 TexHUYeCKue XapaKTepPUCTUKH

06w ue ceepeHus

KOHCTpYKTMBHOE UCMOJIHEHNE MoHobnok Ha DIN-peiiky

FabapuTHble pasmepsl (B x LW X T) 138 x 123 x 77 MM

AlABA TK-60 195 x 151 x 77 MM - C yCTaHOBJIEHHOW aHTEHHOM

ATABA TMK-60.WIFI 138 x 123 x 77 MM - 6€3 aHTEHHbI (C BHELUHEN aHTEHHO)
Macca, He bonee 0,35 kr

CTeneHb 3alunThl Kopryca P20

Hanps»xeHune nutaHma 24 B £10 % NOCTOSHHOr O ToKa

17 BT onsa npubopa c cybmonynem GPRS
12 BT pns ocTanbHbIX Npubopos
AnnapaTtHble pecypchbl

MoTpebnsemas MOWHOCTb, He bonee

ATABA MNK-60 ATABA NK-60M
MUKpOKOHTpOANEp 32-pa3paaHbiit, Cortex-A8 600 Mrw, L2-kaw 256 K6 2%‘2”;369”“”"”"' 4 Appa Cortex-A7 1,2 [T, L2-kow
O6beM 1 TN onepaTUBHOM NaMATU 256 M6, DDR3 512 M6, DDR3
06beM 1 TUN Ga3W-NnamaTn 256 M6, NAND 476, eMMC
06beM 1 Tun 3HeproHesasucmumoro O3Y 8 K6, FRAM
06bem SD-kapThl (ans NK-60.SD) no2T6
Yacbl peasnbHOro BpeMeHu EcTb
CTopoxxeBow Tanmep EcTb
Mopnep>xKa peasbHOro BpeMeHM Ectb
NHTepdencol 3arpy3kn nporpamMmm Ethernet, USB (RNDIS)

NuTepdencol

ATABA MNK-60 ATABA MNK-60M

Ethernet 10/100 M6/c, ranbBaHn4eckas pa3ssska, 1 Wwr.

802.11 b/g/n, aHTeHHa BHeLHAS

MakKc. 4yBCTBUTENbHOCTb NpueMHuka 97 obm
Makc. MOLWHOCTb NepepaTyuka 21.1 gbm
Twn pasbema ons aHTeHHbl - SMA-F, 1wT.
rpyI'II'IOBaﬂ ranbBaHN4YeCKasa pa3BA3Ka

Wi-Fi (ansa NK-60.WIFI)

RS-485 CkopocTb 10 1 M6/c, 2 wT. (c cybmoaynem 485, 4 wT. - 230.4 K6/c)

RS-232 CkopocTb 80 460 K6/c
Pa3zbem RJ12 (curHanel RX, TX, RTS, CTS), 1 wr.
CkopocTb go 1 Méut/c. CkopocTb Ao 500 Kéut/c.

CAN (cybmonmysib) [anbBaHWYyeckas pa3saska, 1ISO11898-2, 1 TanbBaHW4Yeckasn pa3Bsska, 1S011898-2, 1
WwT. WwT.

GPRS (cybmonynb) EGSM900/DCS1800/PCS1900, 1wrT.

USB 2.0 1.5, 12, 480 M6/c, pazbem OTG/miniUSB, 1wwT.

KonuyecTtso cnotos ang cybmoaynein o 6 wr.
YenoBeKo-MalLUMHHbIA MHTepdenc
WHAavkaTopbl Nprema-nepeaayn nHtepgencos RS-485 n Ethernet

ViauKaLma [BYXUBETHbIA NpOrpaMMupyemMbliin UHANKATOP «STATE»
OpraHbl ynpaBaeHus Dxamnep «DEF»
MporpaMMHble pecypcbl
ATABA MNK-60 ATABA MNK-60M
OnepaumnoHHas cuctema Linux RT 4.4.12, peanbHOro BpemMeHu Linux RT 5.19.16, peafbHOro BpeMeHu
XapakTepucTUKN NoAkKlo4aeMbiX yCTPOUCTB XpaHeHus aaHHbix USB-flash
Bepcum cneumndumkaunm USB 2.0 LS, FS, HS

Tunbl AOCTYMHbIX haiNoBbIX CUCTEM FAT (12, 16, 32), ext (2, 3, 4)
MakcumanbHas eMKOCTb 276
USB-HakonuTens

XapaKTepucTUKN NoAKJIo4aeMbiX YCTPONCTB XpaHeHUsa paHHbix SD-kapT (pns NK-60.SD)

Bepcum cneumndumkaumm SD 2.00 yacTb A2
Tunbl SD-KapT microSD (o 2 '6), microSDHC (o 32 '6), microSDXC (no 2 T6)
Knacc ckopocTu SD class 2 u Bbiwe

Tunbl AOCTYMHbIX haliN0BbIX CUCTEM FAT (12, 16, 32), ext (2, 3, 4)
MakcmmanbHas eMKoCTb

SD-HakonuTens 276



2.7 YcnoBusa 3KcnayaTauum

YcnoBus sKcnayatauum

Tun nomeLleHus 3aKpbIThle B3pbiBobe30nacHsble noMelleHns 6e3 arpeccusHbIX NapoB U ra3os
;g“;:'le;;;ypa OKPYMAIOWETO (- 0 °C no +50 °C
TeMnepaTypa XpaHeHus OT-40 °C po +80 °C

BepxHuin npefen 0THOCUTENbHOW BRaXHOCTH Bo3ayxa 80 % npu +35 °Cun
Bna)kHoCTb BO3Ayxa Bonee HU3KNX

TemnepaTypax 6e3 KoHaeHcauun Biarm
ATMoOC(hepHoe faBfieHune Ot 86 no 107 kMa

3 KOHCTPYKIIMSA KOHTPOJUIepa

KoHTpomnnep M3roraBiauBaeTCs B IIJIaCTMacCOBOM Kophyce, NpefHa3Ha4YeHHOM [
kpemneHus Ha DIN-peliky, uMeeT MOAYIbHYI0 apXUTEKTYPY U COCTOUT U3 0a30BOro 6j10Ka U
yCTaHaBIMBaeMbIX B Hero cyomopmynei. [JogkmioyeHre BHEIIHUX Lielled OCYIeCTBIISIETCS
yepe3 pa3beMHble COeNUHEHNS, PaclooXeHHEEe Ha IlepeHell CTOPOHe mpubopa.

Ha mepenHei cTopoHe mprbopa pacioI0KeHH:

* pa3bembl:
» X1 - nutaHme npnbopa 1 curHan 610KNPOBKY;

» X2 - nHTepgencol RS-485-1 n RS-485-2;

» XS1, XS2 - nepemMblikn «TERM1» n «TERM2» gnsg noakno4eHna TepMmnHasbHbIX
pe3ncTopoB K NHMAM RS-485-1 n RS-485-2 COOTBETCTBEHHO;

= X3 - nHTepgenc miniusB;
= X4 - nHTepgenc RS-232;
= X5 - nHTepgenc Ethernet;

» XS3 - nepemblyka «DEF», onpeneneHme nojaoXeHns KOTOPON AOCTYMHO U3
NpUKIagHON NporpamMmbl;

= IBYLIBETHbIE KPACHO-3€/1eHbIe CBETOAMNOAbI:
= «STATE» - nporpaMmupyemMbiin U3 NpUKIaAHON NPorpamMmMbl CBETOANOM;

» «RS485-1» n «RS485-2» - nHankaTopbl obmMeHa No AnHUAM RS-485-1 n RS-485-2
COOTBETCTBEHHO (KpPaCHbIV LBET - nepegaya, 3eJieHbIN - Npuem).

3.1 HazHayeHMe KOHTAKTOB pa3beMa X1 - nuTaHue KOHTpoiepa U
CUTrHaN 0JIOKUPOBKHM

ATABA NK-60
KoHtakt HasHauyeHue
1 MuTaHue +24 B
2 Obuwmin

3 CurHan 610KNPOBKK



ATABA NK-60M
KoHTakT Ha3sHayeHue

1 MuTaHue +24 B

2 O6wwnin

3 CvrHan 610KMpoBKHK
4 3asemMsieHne

3.2 HasHayeHue KOHTAKTOB pa3beMa X2 - RS-485-1 u RS-485-2

ATABA NK-60
Kontakt Ha3HaueHue

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

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

4 3a3zemsieHune

5

6

ATABA NK-60M
KoHtakt Ha3HaveHue

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

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

4 3a3zemsieHne

5

6

3.3 Ha3HayeHue KOHTAKTOB pa3beMa X4 - RS-232

Hayajo HyMepalluu C IPaBoi CTOPOHEI pa3beMa.

KoHTakT Ha3zHavyeHue
Ob6wwnin

RXD

TXD

RTS

CTS

06w

S Ul ks WINB

TakXe Ha IepefHel CTOPOHE KOHTPOJIJIepa PacIojioKeHa CheMHas KPHIIIKa C BEIpe3aMu o[
pas3beMHbl sl YCTaHOBKM CyOMO[yJiel BBOMa-BhIBOMa B CIOTH mpubopa A - F. [I7151 ycTaHOBKH
cyOmMonyel Heo0X0OUMO CHSATh IIePeHIO0 KPHILIKY KOHTPOJIIEpa.

Hcnonnenue kKoHTponnepa I1K-60.WIFI ¢ 00KoBOii CTOPOHE MMeeT pa3beM SMA Ons
IIOOKIII0YeHU S aHTeHHEl Wi-Fli.
3.4 FabapuTHbie pasMmepbl

I'abGapuTHEIE Pa3MepPHl IPEeCTaBIeHk Ha PUCYHKaX 1 u 2.

Pucynok 1 - I'abaputusie pa3mepbl ATABA TIK-60 u ITK-60.WIFI 6e3 ycTaHOBIEHHOHU



AHTEHHEI
* Pa3beM /19 aHTEHHBI IIPUCYTCTBYET TONBKO B ucnojHeHuu [1K-60.WIFI.

Pucynok 2 - [abaputHsie pa3amepsl ATABA TTK-60.WIFI ¢ ycTaHOBIEHHON aHTEHHOM

[T T

MabaputHble pa3mepsbl ATABA MK-60 v MK-60.WIFI 6e3

YCTaHOB/IEHHOMN aHTEHHbI FabapuTHble pasmepsl ATABA MK-60.WIFI ¢

YCTaHOBJ/IEHHOW @aHTEHHOM

4 TloaroToBKa KOHTPOJIJIepa K UCII0/Ib30BaHHIO

4.1 Obwume yKkasaHua

B 3uMHee BpeMsi Tapy C KOHTPOJIIEPOM PACIaKOBBIBATh B OTAIJIMBAEMOM IIOMENIEHUU HE
paHee yeM yepe3 12 9acoB IOCJie BHECEHHUS B moMelleHre. MOHTaX, 9KCIJIyaTalus U
IEeMOHTAX KOHTPOJIJIepa HOJXKHB IMPOU3BOAUTHCS MEPCOHAOM, O03HAKOMIIEHHBIM C
npaBUlaMUd €ro HJKCIJyaTallU¥M M NPOIMIEeNIIMM HHCTPYKTax mno paboTe cC
971eKTP0o000pymOBaHNEM B COOTBETCTBUH C IIPABUIaMM, YCTAHOBJIEHHBEIMU Ha MPEONPUSITHH-
oTpebuTerne.

4.2 YKa3saHusa Mmep Oe3onacHoCTH

[To crmocoOy 3amuTH OT MOpPaXXeHUsS 3TEeKTPUUECKUM TOKOM KOHTPOJIJIEP COOTBETCTBYET
knaccy 0 mo I'OCT 12.2.007.0-75.

[Ipu 3KCIIyaTallMyd U TEXHUYECKOM 00CTyKMBaHUU HEO0X0muMo coOofaTh TpeboBaHUS
I'OCT 12.3.019-80, «IIpaBun s3KcCIayaTaluy 3JIEKTPOYCTAaHOBOK NOoTpebuTenei» u «IIpaBun
OXpaHHl TPyfa IpH 3KCIJTyaTalliy 3JIEKTPOYCTaHOBOK MOTPeOUTEe».

[Ipu 3KcmayaTallu¥ KOHTPOJIIepPa OTKPBHITHIE KOHTAKTH KJIEMMHMKOB HaXOMSATCS IO[
HalpsXkKeHHeM. YCTaHOBKY KOHTpPOJIJiepa CJedyeT NMPOU3BOAUTH B CIelHalN3UPOBAHHBIX
mKadax ¥ muTax, JOCTYI BHYTPb KOTOPBHIX pa3pelleH TOJNIbKO KBanu(UUUPOBAHHBIM
CIlelaucTaM.

JIro0ble MOOKIIOYEHUSI K KOHTPOJUIEPY U PabOTHL IO €r0 TeXHUYEeCKOMY O0CIyXKUBaHUIO
IIPOM3BOAUTH TOJBKO IIPU OTKJIIOYEHHOM IUTAHUYM KOHTPOJIJIepa U IMOAKJIIOUEHHEIX K HEMY
YCTPOUCTB.

YcTaHOBKA U U3BJIeYEHUE CY6MOJIYJIefI AJOJI2KHa BBIIIOJITHATHECA TOJIBKO IIPKM OTKIIIOYEHHOM
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nUTaHuM Tpudopa.

4.3 MOHTaX ¥ NoAKJl04eHUe KOHTpoJisiepa

HekoTopble cybMoaynn He UMEIOT ranbBaHNYeCKON pa3Ba3ku. Bo
n3bexxaHne NoOBpeXXAEHUS KOHTPOJIIepa BCe NOAK/IOYAEMOE K HEMY
obopyLoBaHue (KoMnbloTEp, ceTeBoe 0bopy0BaHUE, AAaTHUKN 1 Ap.),
nMeloLLee KeMMbl 3a3eMJIEHNS, AOJHKHO BbITb HaAEXHO 3a3eMsieHo. He
L0MYCKaeTCa NpoTeKaHne No LenaM KOHTPOJIJIepa NapasnTHbIX TOKOB U
nepeHanps»XXeHWN, Bbi3BaHHbIX HEKA4YE€CTBEHHbLIM 3a3eMJIEHNEM
NoAK4YEeHHOro 0bopyaoBaHMA N ApyrumMu npudmHamu. Mpu
HeobxoaMMoCTH CnefyeT UCNO/b30BaTb BHELUHME YCTPONCTBA
ranbBaHNYeCKON N30NALNN.

NE=E0

Xl
Oens | Kowr.

+24B 1 [+ Muzansxe opatopa
ot 2 —3_ Z4B
Enak. 3 [ Cureaz BIOXHDORXHM

CxeMa noakYeHns NUTaHns U CUrHana
6noknpoBkm kK AFABA MK-60

KonTponnep yctaHaBnuBaeTcsd Ha DIN-peliky 35 MM IIpu IIOMOIIY CIIeI[MaIbHBIX KPEMeXKHbIX
PY4Y€K, pacloioXKEeHHBIX C IPaBOU U JIEBOM CTOPOHHI KOPIIyCa.

[Ipu pa3MelleHUW KOHTPOJIJIEpa ClIedyeT MOMHUTh, YTO IPU 3KCIJIyaTalli¥ OTKPHITHIE
KOHTAKTHI KJIEMM HaXOMASTCS IOJ HalpsSKeHWeM, OTIaCHBIM [IJI YeJI0BeYeCKOM XKU3HU.

NE-&08
X1
Oens | Koser.
+3 48 I [+ Nuranxe OpuHopa
oo : - e
ENOK. 3 [ CurHAS BAOKHDOBEH
Hasenw 4 7

CxeMa noakJlnyeHnsa NUTaHna U curHana
6noknpoBkn kK ATABA MK-60M

[IuTaHMe KOHTpOJIJIepa HOJXKHO OCYIIECTBIATHCA HaNpsAXKeHWeM, YKa3aHHBIM B pa3felie
#TexHrYeCKMe XapaKTEePUCTUKH.

[TopkmoyaeMble K KOHTPOJIJIEPY IIPOBOAA [OIXKHEI OBITh MHOT'OXKHUIIBHEIMU cedueHreM oT 0,25
mo 0,5 MM, PekomerayeMele Tunsl kKabeneir MKIII, MK3III, MKIIIM I'OCT 10348-80.

CxeMa TMOAKIIOYEHUS MUTAHUS KOHTPOJIJIepa W CHUTHaja OJOKMPOBKM IIpHUBeleHa Ha
PHUCYHKE.

Curxan 6J'IOKI/IpOBKI/I ABIIAE€TCA OBYHAIIPDABJIEHHBIM W MOZKET OBITH IIOOKIIIOYEH K JIMHUHU
6HOKHpOBKH IIapajljieJIbHBIM COeJUHEHnEM [OJid YCTAaHOBKH HJIM OIIPpeneyieHnsa COCTOSAHUNA
6HOKI/IpOBKI/I IIpx COBMECTHOM HMCIIONIb30BaHHWHN HECKOJIBKHX KOHTPOJIJIIEPOB. YcraHoBKka umu
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ompefeneHnue COCTOSTHUS CHUTHaJa 0JIOKUPOBKU OCYIIECTBISETCS MPUKIAMHOM MPOTrpaMMOii
yepe3s gparep OC Linux.

XapaKTepI/ICTI/IKI/I CHUT'Halla 6HOKI/IpOBKI/I:

* TUN CUrHaNa - ABYHANpPaBJIeHHbIN C OTKPbITbIM KOJIIEKTOPOM;

* Hanps>xeHue - 5 B;

* MUHUMabHOE Hanps)XeHne curHana norn4eckon eanHuubl - 2,3 B;
* MaKCUMaJibHOEe Hanps»XeHne cMrHana nornyeckoro Hynsa - 1,0 B;

* MaKCHMaJlbHOE KOJINYECTBO NOAK/OYEHHBIX KOHTPO1epoB MK-60 K nHMM BN1OKMPOBKHN -
8.

IIns koaTponnepoB ¢ Wi-Fi B KOMIIJIEKT IMOCTaBKU BXOOUT aHTeHHa Wi-Fi, koTopas
yCTaHaBJIMBAETCS HEIOCPEeACTBEHHO Ha aHTEHHBIU Pa3beM.

[Tpyu pa3MelleHUU KOHTPOJUIEPA BHYTPY IIKA(POB U MOMEIIEHUU B YCIOBUAX OTCYTCTBHUSA
IPSIMOT0 PafgXONpPO3PAavyHOr0 TpaKTa CBsA3U ¢ 0a30BeIMU cTaHuusaMu Wi-Fi, a Takxke mns
YBEPEHHOT0 NprHeMa CHUrHana Ha OONBIINX pPacCTOAHUAX, HEOOXOAUMMO HKCIIOIL30BaTh
BHEIIIHIOI BHIHOCHYI0 aHTeHHY WIi-Fi ¢ pazsemom SMA-M.
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Cxema nogkatoveHns nuHuin RS-485

CxeMbl nogkinoueHus nuHuM RS-485 npuBegeHsl Ha puCyHKax HuUXKe. [ DOOKIIOYEeHUs
BCTPOEHHBIX TepMHUHAJNbHBIX pe3uctopoB 120 Om Ha nuHuAXx RS-485-1 m RS-485-2
npenycMoTpeHs nepeMbldku XS1 um XS2 coorBeTcTBeHHO. UTOOB MOOKIIIOYUTH
TEepMHUHAaJIbHBIM PE3UCTOP, HY2KHO YCTAHOBUTH IIE€PEMBIUKY B IOJI0XKeHUe 1-2, OTKIIIOYUTD -
2-3. [lepBelii KOHTAKT nepembiyek XS1 u XS2 noMedeH CUMBOJIOM «1».

4.4 NMNoMmexu un MeToAbl UX NOAJABJIEHUA

Ha paboTy KOHTpOJIJIepa MOTYT OKa3hIBaTh BIIMSHUE BHEITHUE IIOMeXU, BO3HUKAIOIIUE 10
BO3[EMCTBHEM 3JIEKTPOMArHUTHHIX MOJIEX (371eKTPOMarHUTHEIE TIOMEXH), HABOAUMEIE Ha caM
KOHTPOJIJIEP ¥ HAa JIMHUM CBSI3W KOHTPOJIJIEPA C BHEIIHUM 000PYyIOBaHUEM, a TaKXKe IIOMEXH,
BO3HUKAIOIIME B IINTAIOIIEN CETH.
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Cxema NoaKItoYeHNs 3KPaHNPOBAHHBIX JINHNN
RS-485 ¢ gpeHa>kHbIM NPOBOAOM

HJ’IH YMEHBIIEHUSA BIIMAHUA I3JIEKTPOMATIHHUTHBIX IIOMEX HGOGXOJII/IMO BEITIOJIHATH
IIPpUBENEHHBIE HU2KE€ PEKOMEHOalluu:

= 0becneynTb HafleXKHOE 3KPAHNPOBAHME CUTHAMbHbIX JIMHWIA, SKPaHbl cnenyeT
3/1eKTPUYECKN N30JIMPOBATb OT BHELLUHEro 060pyA0BaHNA Ha NPOTSXXEHMMN BCEW TPACChl U
NOACOEANHATb TONbKO K NpeAHa3HaYeHHOMY KOHTaKTY;

= 0019 INHWIA CBSI3W UCMOJIb30BaTb APEHAXKHbIV MPOBOA AJ19 BbipaBHUBAHUSA MOTEHLMANO0B
npuemonepenaTynKoB;

= KOHTPOJUIEP PEKOMEHAYETCS YCTaHaBMBaTbL B METAINYECKOM LKAy Uan WuTe,
BHYTPW KOTOPOro He A0JKHO OblTb HUKAKOr0 CMI0BOro 060pyA0BaHNS (KOHTAKTOPOB,
nyckaTenen n T. n.), KOpnyc WuTa nam wkada fomKeH bbiTb HafeXXHO 3a3eMeH.

Insa YMEHBIIEHUA 3JIEKTPOMATrHUTHEIX IIOMEX, BO3SHUKAKIINX B MUTAIIEN CeTH, cienyetr
BBEITIOJIHATHE CIIEOYIOINHEe PEKOMEHOAITUN:

= MOAKJI0YATb KOHTPOJUIEP K MUTAOLLER CeTU OTAENbHO OT CUI0BOro 060pyA0BaHUS;

= NPV MOHTa)Ke CUCTEMbI, B KOTOPOW paboTaeT KOHTpoONNep, CaelyeT y4uThiBaTb NpaBusia
opraHm3aunm 3sHeKTUBHOIO 3a3eMJIeHUS;

= BCE 3KPaHbl 1 3a3eMASOLLME IMHUN NPOKNAAbIBaTh MO CXEME «3Be34a», NPW 3TOM
Heobxoanmo 0becneynTb XOPOLLNIA KOHTAKT C SKPaHUPYIOLWLMM AN 3a3eMISIEMbIM
3/1IEMEHTOM;

= 333eMAAILWMe LUenu OOSKHbI ObiTb BbIMOJHEHbI nposogamn C ce4eHnem He MeHee 1 MMZ;
= YCTaHaBJ/INBaTb (.pVIJ'IprbI CeTeBbIX NMOMeX B JIMHNAX NMNTaHNA KOHTPO11EPa;

* YyCTaHaB/MBaTb MCKPOracsawme GuabTpbl B IMHUAX KOMMYyTaLum CUI0BOro
obopynoBaHus.

5 HacTpolKa u padoTa C KOHTPO/UIEPOM

Ha ypoBHe omnepallOHHON CUCTEMHBI KOHTPOJIEP UMeET (paiJioOBEle PECYPCH U CUCTEMHYIO
KOHCOJIb. B daiinax comepxurcs Heobxogumas uHpopMmarus anas padorer OC. KoHCOmb
CIIy2KUT 11 UHTePaKTUBHOr0 B3auMopgenctsus ¢ OC (BrimonHeHus komang OC u T. 1m.).

5.1 HacTporKa n TeCTUpoBaHue KOHTposiepa NPU NOMOLUM CUCTEMHOM
YTUAUTDI
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KoHTponnep MoxeT OBITh CKOH(GUTYPUPOBAH U MPOTECTUPOBAH IIPU IIOMOIIK IPOTPAMMHOI0
obecreuenus #«CucremHas yrunuta [1K-60». CucTeMHasi YTUINTA BHIIOTHSIET CIIeAYIOIITe
GbyHKIMU:

= oTobpaxkeHne Tuna ycTpoicTea, Bepcun OC Linux, Tuna cpelibl NCMONHEHUS;
= 0TOOpaXkeHne 1 U3MeHeHNe CUCTEMHbIX NapaMeTPOB KOHTPOJINEP];

= 0TODparkeHne xapakKTepucTrK U cocTaBa annapaTHoro obecrnevyeHns KOHTposiepa -
npoueccop, obvem O3Y, coctas cybmonynen;

= NpoBepka paboTbl cybmMoaynei - oTobpa)keHne 3Ha4eHNn BXOAHbIX CUTHAMO0B,
yrpaBJfieHne BbIXOAHbIMU KaHaNaMu;

» 3arpy3ka npuknagHoro MO B KOHTpPONEP;

= oTOBparkeHmne NOAKIIOYEHHbIX HAKONMUTENEN, BO3MOXHOCTL NPoBepKK SD-KapThl Ha
owmnbkM n hopMaTmMpoBaHme ee B (hansioByto cuctemy FAT32/Ext4;

* npoBepka paboTbl nopToB RS-485 n RS-232.

CucTteMHasl yTUIUTa yCTaHOBJIEHA B KOHTPOJIIEP IIPU €ro II0CTaBKe.
I mocTyTa K CUCTEMHOM YTUNIUTE He0OX0OUMO IIPOU3BECTH CIENYIOINE NEeNCTBUS:
1) oTkporiTe Opay3ep U B apeCcHOM CTpOKe BBeguTe IP afipec KOHTPoOepa;

2) B OTKPHIBIIEMCS OKHE BBeAuUTe Mapoib (o ymondanuio 111111).

5.2 ®annoBasa cucteMma

®QaiinoBas cucteMa cocTout u3 cucreMHod ®C u mouTupyeMou ®C, KoTopasi JOCTYIHH KaK
[J11 YTEHUS, TaK U OJI1 3alUCUA. TOYKM MOHTUPOBAHUS BHEIIIHUX HAKOIIUTEIEHU:

» /run/media/mmcblkOp* nns microSD-kapThl;
= /run/media/sda* nna n USB-cneww.

USB-¢rnemka u gpyrue yCTpOUCTBa BBOJa (MBIIIh, KJIaBUATypa U T. II.) IOOKJIIOYAIOTCS Yepe3
nepexogHuK OTG miniUSB - USB A (B KOMIJIEKT HE BXOOMUT).

5.3 KoHconb

CucteMHasi KOHCOJIb - KOHCOIb 3arpy3uyuka U-Boot m KoHconp Linux HaXxoguTcsA Ha
nmocnegoBatenbHOM nopTy RS-232 . [TapaMeTpsl TepMUHAasa A1 KOHCOJIU CIIeAyolIue:

= CKOpOCTb (bnT/c): 115200;
OMTbl aHHbIX: 8;

* YeTHOCTb: HeT:
= CTOMoBble 6uThI: 1;
* yrpaB/ieHNe NOTOKOM: HET.

CoeguHeHNEe KOHTpOJIJepa C IMepCOHalIbHBIM KOMIbIOTEPOM 10 HHTepdericy RS-232
TIPOM3BOAUTCS HYIIb-MOJEMHBIM KaOeneMm uepe3 mnepexogHuk RJ12-DBIM. IlepexomHuk
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BXOOUT B KOMIIJIEKT IOCTaBKU KOHTpoJuiepa. [Ipu 3arpyxeHHoi OC, MOOKIIYEHHOU U
HaCTPOEHHOU CeTH AOCTYI K CUCTEMHOM KOHCONU Linux MOXKHO nmonyuuTh yepe3 Ethernet
unu miniUSB (RNDIS) mo SSH. Kornconp 3arpy3uuka U-Boot gocTymHa TONBKO 1O
nHTepdercy RS-232.

NHTepdencol USB 1 RS-232 He UMeloT rasibBaHN4eCckon pa3Bsasku. Bo
n3bexxaHne NoOBpeXXAEHUS KOHTPOJIIEPa BCE NOAK/IOYAEMOE K HEMY

obopygoBaHme (KomnbloTep, ceTeBoe 0bopyaoBaHMe, OaTYUKK 1 4p.),
MMeloLLee KNeMMbI 3a3€MJIEHNS, AOJHKHO BbITb HaAEXHO 3a3EeMJIEHO.

[oCTym K CUCTEMHOM KOHCONIX Linux Ha KOMIbIOTEPE MPOUCXOOUT Yepe3 IporpaMmy-
TepMuHaJs, HanpuMep, PuTTY unu aHalIOru4yHyIO.

PeKBU3UTHI 1711 BXOda B KOHCOJIb:

= JIOTUH: root;
* MapoJib OTCYTCTBYET.

CeTeBble PEKBU3UTHL AJId JOCTyIa K KOHCOoNU dyepe3 SSH ykasaHbl B pa3fene #IlapaMeTphl
cetu Ethernet

5.3.1 BnokupoBaHUue BbiBOAA COODOLLEHMI B KOHCOJIb NPU 3arpy3ke KOHTposiepa

[Tpu HEOOXOMMMOCTH MOXKHO 3a0JIOKHMPOBAThH BHIBOM COOOIIEHUN B KOHCOIb IpH paboTte
3arpy3uuka U-Boot u OC Linux. biokrpoBaHue BEIBOfa B KOHCOJb ypasisgerca B OC Linux
IyTeM 3aflaHus IepeMEHHBIX OKpyXkKeHus 3arpy3uuka U-Boot ytunuton fw setenv.

Inst 6TOKMPOBAHUS BHIBOAA B KOHCONbL mpu pabore OC Linux HeoOXoguMo 3amaTh
IepeMeHHYI0 OKpyXKeHus “silent linux” co 3HaueHuneM “yes” u 3aTeM COXpPaHUTH U3MEHEHUS.
[lnsg 9TOrO B TEpMUHAJIE CUCTEMHOM KOHCOJIX Linux mocienoBaTelbHO BEIIIOTHATL KOMaH/IbL:

| fw setenv -c /etc/fw env.NAND.config silent linux yes |
| reboot |

[Tocne aToro mpou30ieT mepe3arpy3ka KOHTpoJsepa 6e3 BEIBOfia B KOHCO/IbL coobmenHui OC
Linux.

Yro6bl BKIIOYUTD BEIBOA B KOHCOIb OC Linux, Heo6X0oguMo aHaNOTMYHEIM 00pa3oM 3afaTh
IIepeMeHHyI0 OKpyxkeHus “silent linux” co 3HaueHueMm “no”.

Inst 61MOKMpOBaHUS BHIBOAA B KOHCOJIb IIpu paboTre 3arpy3urka U-Boot Heob6xomumo 3afaTth
IepeMeHHYI0 OKpykKeHus “silent” co 3HaueHuem “1”.

| fw _setenv -c /etc/fw_env.NAND.config silent 1 |
| reboot |

II11s1 BKITIIOUEHMs BEIBOJA B KOHCO/B 3arpy3unka U-Boot Heo0X0OuMO yoanuTh IepeMeHHYI0
OoKpyXkeHHud “silent”, He ykasaB s Hee 3HadeHUe. |14 4ero B TepMUHAJIEe IOCIeA0BaTEIbHO
BEITIQJIHUTH KOMaH/BL:

| fw setenv -c /etc/fw _env.NAND.config silent
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| reboot |

KopoTkoe cooOIreHne mepBUYHOro 3arpy3uuka MLO He G710KUpPYeTCs 71T UarHOCTUKH.

5.4 OTkno4YeHUe KoHcoNu Ha nopTty RS-232

B cnyuae, ecnu K nopty RS-232 Heob6xoguMo NMOOKITIOYUTh KakKoe-Tu0O0 000pymoBaHUE,
Heo0X0IMMO OTKIIOUUTh CIIyxKO0y getty, paboTatomryio Ha mopTty RS-232.

[17151 BBIIIOJTHEHU S OTK/IIOYEHUS BBHIIIOJTHUTE OEHCTBUS B YKa3aHHOM IIOPAOKE:

1. noakn4MTECh K KOHTpONNepy Yepe3 uHtepgenc USB nnm Ethernet;
2. BbIMOJIHUTE KOMaHbl:

OTKJTIOYEHME aBTO3arpy3KHu CITyKOBI IIPH CTAPTe KOHTPOJIIepa:

5.5 NapameTpbl cetn Ethernet

[To ymonuanuio uHtepderc Ethernet ethO HacTpoeH Ha mony4YeHHEe CETEBHIX HACTPOEK IO
DHCP.

IOnsa umaTepderica usb0 (RNDIS) ycraHOBNeHH Cclefgyloliue CTaTHUYeCKHEe CeTeBhie
PEKBU3UTHI:

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

[TpocmoTpeTs IP-agpec u Apyryio ceTeBy0 KOHGUTypaIuio A Bcex uHTepdericoB Ethernet
MOXKHO Ha #BKnajke «CeTeBhle apaMeTPhl» CUCTEMHOM YTUJIUTH UJIM B KOHCONHU Linux,
HaOpaB KOMaHOY:

| ifconfig
|
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3agaTh ctaTuueckuu IP-agpec uHTepdeiica eth) MOXHO Ha TOM K€ BKJaJKe CUCTEMHOU
yTunuTh 6o B datine /etc/systemd/network/10-eth.network, Hampumep:

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

5.6 CucreMHas paTta, Bpems

[7g ycTaHOBKY BpeMEeHHU U JaTHl CJIeyeT IepelT Ha #BKnagky «JlaTa ¥ BpeMsa» CUCTEMHOU
YTUJIUTH 1100 BOCIIOIH30BaThCI KOMaHIOM:

r-r--——"—"-"-"="=--H¥-----—-—-—-—-—-"=-"-"-"-"-"-"-"-"-"-""-""="-"7-""="-""="-"=-"="—"=-—-"=-—"=-=-= =1
| date MMDDhhmmYYYY |
L e e e e e e e e e e e e e e o —  — — — — — — — — — — — — — — — — — — — — — — — -
rme

= MM - mecsy, (1-12);
= DD - ynucno (1-31);

* hh - yacbl (0-23);
= mm - MUHYTHI (0-59);
* YYYY - roga.

s COXpaHEeHHUsA YCTAHOBJI€EHHOTO BpPeMeHH MU OA4Thl B YaCdX PeaJIbHOT'O BpPEeMeHH
BOCHOHB3YﬂTeCB KOMaHIOM:

[Ipy MOOKIIOYEHUU KOHTpojaepa K ceTu Ethernet m Hanuuuwu BHXOma B MHTepHET
ITPOMCXOIUT CUHXPOHU3AINS BPEMEHHU C CepBepaMy TOYHOTO BpeMeHHU.

YacoBou MOSIC yCTaHABIWBAETCS B CUCTEMHOM yTunuTe nubo B ¢aiine /etc/profile myTem
3aflaHus IepeMeHHOU oKpyxkeHus TZ. Hanpumep, export TZ="STD-5" (nns EkatepunOypra).

5.7 Qoctyn K (panniaM KOHTpoJIsiepa

HocTyn K ¢aiimaM u pecypcaM KOHTpoepa npu 3arpyxkeHHod OC MOXKHO MOJIy4YUTh
CIeyIoIUMU CIIocobaMu:

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

I UCIIONIb30BAHUS CETEBHIX PECYPCOB HEOOXOOMMO HACTPOUTDH MOOKIIOYEHHE K CEeTH
Ethernet.
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IOCTyTI K CETEBEIM pecypcaM KOHTPOJIIEPa MOXKET OBITh OCYIIIECTBIIEH yepe3 mopT miniUSB.
IpaiiBep RNDIS co3maeT B KOHTPO/IEPe BUPTYalbHBIMA ceTeBoU nHTEPderc ushO.

ITaHHOE OJKII0YeHue aMynupyeT coeguHenre Ethernet, Takum o6pa3oM, TOCTYIHO CeTEBOE
MOJK/IIOUeHWEe K KOHTPOJIJIEPY OJIST ero MPorpaMMHUPOBAHUSA ¥ OTIagKH, OOCTyIa K sftp u
CUCTEMHOU’ KOHcomu 1o SSH.

[TogkmioueHWe KOHTPOIJIepa K KoMnbloTepy 1o uuTepdeiicy USB mpousBoguTcs Kabenem
miniUSB - USB A, BXoAsIIuM B KOMIIJIEKT IOCTaBKU KOHTPOJL/IEPa.

IOns gocTyma KoMIbloTepa K KOHTponnepy mo uHtepdeiricy USB, Heobxomumo Ha
KOMIblOTepe ycTaHOBUTH ApauBep RNDIS. Ecnu npu nmopkntoyeHuu KoHTponepa K OC
Windows ycTaHOBKa [ipaliBepa IIpOIiljia C OIIMOKOM, He0OXOOMMO B OUCIIETUEPE YCTPOUCTB
IIpaBOM KHOTNKOW MBIIIM IeNKHYTh Ha ycTpoiicTBe RNDIS/Ethernet Gadget, BrOpaTh
O6Ho8umb Opatigepvl, yKasaTh BvinosiHume nouck dpatisepos Ha 3momM Komnvlomepe, 3aTeM
Buibpamb Opalieep u3 cnucka yice ycmaHos8/ieHHblx Opalisepos, The BriOpaTh Cemesbie
adanmepul, M320mosumenbv Microsoft Corporation, Cemesoti adanmep Remote NDIS based
Internet Sharing Device (TouHOe HaumMeHOBaHWEe ApalBepa MOXKET OTJIMYATLCSI B
3aBucuUMOCTH OT Bepcuu Windows), Haxath [lasee.

B cnyuae ycnemHou ycTaHOBKY B IlaHeau ynpasaeHus | Cemv u HumepHem | Cemesble
noOK14YeHUs TIOSBUTCS HOBHIM ceTeBOM uHTepdeiic, B CBoMCTBaxX MHTepdelica yoenuThes,
yto uM o DHCP 6rwin monyuen IP-agpec 192.168.7.2. [IpoBepuTh paboTy CoequHEHUS Ha
KOMIIBIOTEpPE KoMaHaou ping 192.168.7.1.

Ins gocTyna K ¢ainaM KOHTpojnepa 4depes sftp-cepBep crmengyeT monbs3oBaThes Unix-
coBmecTtuMbIM sftp-knuentoM. [Tog OC Windows aTo MmoxeT ObiTh, HanpuMmep, WinSCP, Total
Commander u T. 1.

5.8 CuMBOJIbHbIE YCTPOUCTBA NOCsenoBaTeNIbHbIX NOPTOB

Huxe IIpuBegeHo COOTBETCTBHE IIOCIIE€JOBATEIJIbHBEIX IIOPTOB KOHTPOJIJIEPAd HMMEHaM
CHMBOJIBHEBEIX y'CTpOfICTB:

RS-232 (cnctemMHasa KoHconb) - /dev/ttyS1;

RS-485-1 - /dev/ttyS2;

RS-485-2 - /dev/ttyS3;

= cybmonynb nHTepgencos RS-485 nuHuma 1 (X1) - /dev/ttyS4;
= cybmonynb nHTepdencos RS-485 nuHua 2 (X2) - /dev/ttyS5;
= cybmoaynb mogema GPRS - /dev/ttyS5;

* IOKaNbHasA WWHa Ana ceasm ¢ cybmogynsamum - /dev/ttySO0.

5.9 [lpanBep curHana 6/10KMPoOBKHM

IpaiiBep curHanaa OIOKMPOBKU MpegHA3HAUeH OJIS ONpefeleHUs U YCTAaHOBKU CHUTHAala
OMOKMPOBKM U3 MPUKIAAHOW IporpaMMb. Momynb OpaliBepa agava-block-signal
3arpyzaeTcsl IIpU 3allyCcKe KOHTPOJIIepa.

Touka MOHTUPOBaHUS gpaliBepa B CUCTEMHOU (aitnoBou cucteme - /dev/sigblock.



II51s1 ycTaHOBKY OJIOKMPOBOYHOT'O COCTOSTHUS HAa JTMHUK OJOKMPOBKU HEOOXOOHWMO 3aIKCaTh
HEeHyJIeBoe 3HaueHue B yCTPoucTBO /dev/sigblock. [I71s1 CHSITHS 3amucaTh HyJIeBOe 3HaUYEeHUE
B /dev/sigblock.

sl onpeneneHus TEKYLIETO COCTOSHUS Ha NUHUU OIIOKHPOBKM HEOOXOOHWMO BBITIOJTHUTH
byHKIUIO 4yTeHUs ycTpoucTtBa /dev/sigblock. [TonyuenHOe HyneBoe 3HaYeHHE O3HAYaeET
OTCYTCTBUE COCTOSHUS OIOKUPOBKHU. JI1000e Opyroe 3HaueHUe - HaJW4ue COCTOSHUS
OITOKUPOBKH.

KpoMe TOTO, Ipu M3MEHEHUHN COCTOSIHUS CUTHasla OJIOKMUPOBKU IPOUCXOOUT reHepalus
cobuitTusg tuna EV MSC ¢ xomom MSC RAW, 3HayeHMNEe KOTOPOTO COOTBETCTBYET TEKYILEMY
COCTOSIHUIO CUTHajla 6MoKUpPOBKU: 0 - OTCYTCTBUE COCTOSTHUS OJOKMPOBKU, 1 - Hanuuyue
COCTOSIHUS OITOKUPOBKH.

Cnenyetr oOpaTUTh BHUMaHKE, YTO YTEHHME YCTPOMCTBa BO3BpallaeT TeKyllee Guandeckoe
COCTOsSIHUE JIUHUM ONMOKMPOBKU. Ecnu Ha nuHUU OIOKMPOBKU KaKOU-TuOO KOHTPOIIED
yIepXUBaeT COCTOssHUe OMoKupoBKU, TO yTeHUe /dev/sigblock OymeT Bcerga Bo3BpallaTh
HeHyJIeBOe 3HaueHue, faxe nocie 3anucu B /dev/sigblock nHyns, T. K. du3ndecku NUHUSA
OJIOKMPOBKY HaXOOUTCS B GIIOKMPOBAHHOM COCTOSIHMH, ITOKA BCE KOHTPOJIJIEPEl HE CHUMYT
curHasn GIIOKMPOBKH.

5.10 ApauBep nonoxxeHumsa nepembiyku «DEF»

IpaiiBep onpeneneHus MON0XKeHUs epeMblyku «DEF» gBIsgeTcsl CTaHIapTHRIM ApaliBepoM
gpio-keys OC Linux.

Touka peructpauuum papakBepa B CHUCTeMHOUW GalIoOBOUW CHUCTeMe -
/sys/devices/gpio buttons@0-event.

B3auMopericTBUe IPUKIATHOU IPOTrPaMMEL C OpallBepOM NPOK3BOAUTCS IyTeM BhI30Ba ioctl
u/unu peructpanuuu cobwritué /dev/input/by-path/platform-gpio buttons@0-event, Tumn
EV SW, kog SW KEYPAD SLIDE. CocTosiHuI0 COOBITHSI 1 COOTBETCTBYET IOJIOXKEHUE
nepeMbluku 1-2, 0 - MOJIOXKEeHUe NepeMBIYKu 2-3.

5.11 Ucnonb3oBaHue Wi-Fi

[Togkm04uTh KOHTPOIEP K ceTu yepe3 WIFI MOXKHO C TOMOIIBI0 CUCTEMHON YTUIUTHL Ha
#BKnagke «CeTeBble MapaMeTph». [ 9TOr0 He0oOXOOMMO MpOAenaTh CHedyoIue
omepauuu: 1. BKIOUuTh U 3alyCTUAThL Ha BKNafke "YmpaBneHue cinyxkOamu" ciayxk0y WIFI
(wpa_supplicant). 2. ITepe3arpy3uts KouTpoinep. 3. Ha Bknapgke "CeTeBble mapaMeTpH"
BLIOpaTh HYKHYIO TOYKY JOCTYTIa U3 CIIKMCKa AOCTYIIHBIX, BBECTH €€ IapoJjib ¥ HaXKaTh KHOIKY
"IIpumenuTts". Ilocne HaxKaTHs KHONKM OymeT 3amlylleH MPOIecC NOOKIIOYEeHUST K TOUKe
OOCTyTIA.

AnbTepHaTHBHBIM CIIOCOOOM SBIISIETCS Py4YHas HaCTPOMKa C MMOMOIIbI0 CUCTEMHOX KOHCOJIH.
Mopyne Wi-Fi npu 3arpyxennoMm aparBepe UNIFI co3gaeT ceTeBoir uHTEpdeiic wlan0.
CHucoK IPUCYTCTBYIOIIUX CETEH, a TakKXkKe UX ITapaMeTPhl MOXKHO MOJyYUTh, UCIOJIb3YS B
KOHCOJIX KOMaHAY:

| iwlist wlan@ scan
|
|
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Ins mogkmouyeHus K 3amuiieHHon cetd Wi-Fi HeoOxoguMo 3HaTh UM ceTH (ssid) u maporb.
[anee co3maTte KOHGUTypalMoOHHEIX (aiin /etc/wpa supplicant.conf, BEIIOTHUB B KOHCOJIH
KOMaHIY:

r--—-——™"">-—-—"=—"-"-—--=-"---—--—-—-—-—-—"¥-""-"-——""—""—""="""""=®="—"-="""=""="""="—"="—=—"—=—=—=—™— 1
| wpa passphrase [YOUR NETWORK NAME] [YOUR PASS] > /etc/wpa supplicant.conf |
L - - - Q— - - Y Y e e e e e e e e o -
roe

YOUR NETWORK NAME - umsa cetu nogkiroueHus (ssid);
YOUR PASS - napons ceTtu.

B nonyuennom ¢atine /etc/wpa supplicant.conf, B linux-coBMecTumMoM pefgakTope H00OaBUTh
CTPOKH:

| ctrl _interface=/var/run/wpa_supplicant |
| ap_scan=1 |

| ctrl _interface=/var/run/wpa_supplicant
| ap_scan=1

| network={
|

|

|

|
|
|
ssid="AGAVA" I
psk=97f022f71c3105630a71431704adc4189090650f8af54ed14080e29b125559¢6 I

|

B kKoHpuUrypaunuoHHBHN Gaim MOXKHO [H00aBIATh APYrue HACTPOEUYHBIE KIIOYH,
03HAKOMUBIIUCH C JOKYMeHTalllel Ha CYNIIMKaHT wpa_supplicant Ha caliTe pa3paboTyuKa.

s mopgkmouenus K cetd Wi-Fi B KoHconu HabpaTh KOMaHTy:

5.12 Bxopa, B KOHCOJb 3arpy3yvkKa 1 3agaHue naposa ana BXxona B Hee

II71s1 BBITIOJTHEHUSI HEKOTOPHIX IEUCTBUN MOXKET MOHALOOUTHCS BXOH B KOHCOJIb 3arpy3unKa
U-Boot. [17151 Toro 4TOOH! MMOIYYUTH HOCTYII K KOHCONMM 3arpy3urka HeoOX0OUMO MONKIIOYUTD
KOHTDPOJJIEep K TePMHHaNy KOMIbIOTepa depe3 uHTepderc RS-232. 3aTeM BKIIOYUTH
KOHTPOJIJIEP ¥ B MOMEHT PabOTH 3arpy3uuKa Ipu MosBiaeHuu coobuienus: «Enter password
to abort autoboot» BBecTu maponb mng BXxoma B 3arpy3uuk. Ha BBOO maposs maeTcd
orpaHuYeHHoe BpeMd. [Io ymonyanuto - 1 c.

[laponeM 1Mo yMOJYaHUIO SABNSIETCS CUMBON «1Ipoben». To ecTh, YTOOB BOUTH B KOHCONb
3arpy3uyrka He0oOXOOMMO Ha TepMHHAJIe KOMIbIOTEPA HaXHMaTh KJIaBUIY «Ipo0en» [o
IIOSABJIEHUS Ipuriamenus Kouconu: AGAVA6432.35#.

[Tompo6Ho paboTa ¢ 3arpy3uukom U-Boot omrcaHa B JOKYMeHTAIMH, pa3MeIleHHON Ha caiTe
https://www.denx.de/wiki/DULG/Manual.
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[Tapons gns Bxoma B U-Boot xpaHUTCS B mepeMeHHOU OKpyxkeHus «bootstopkey». s
M3MEHEeHUs Mapojid AOCTyIla K KOHCOJIM 3arpy3yMkKa HYXHO U3MEHHUTH IIEPEMEHHYIO
okpyxkeHnus U-Boot «bootstopkey». CoenaTb 3T0O MOXKHO B KOHCOJIM 3arpy34uKa, a TaKXke B
KOHCOomM Linux.

[Tpu 3agaHuy MapoJis ClenyeT YYUTHIBATh, YTO Ha BBOM IAPOJIsS OTBOOUTCS OIpemeeHHOe
BpeMsi, 3ajJlaHHOe B mepeMeHHOU okpyxenus U-Boot «bootdelay» B cekyumax. IIpu
YCTAaHOBKE MJIMHHBIX U CJIOKHEIX IIapojiell HeoOXOOMMO YCTAHOBHTL COOTBETCTBYIOIIEE
BpeMsI, MOCTAaTOYHOE MJis BBOMA IApOJIsi, YTOOH OhIJla BO3MOXKHOCTh BOWTH B KOHCOJIb
3arpy3y4uka.

[Ins u3MeHeHHUS IapoJisd BXOfa B 3arpy34yuk, HampuMep, Ha «abc123» u BpeMeHHU BBOfa
mapoJjis Ha 5 cek. B KoHconmu U-Boot Heo6XoguMo mocaeq0BaTeIbHO BHIIOTHUTS KOMAHIbL:

| setenv bootstopkey abc123 I
| setenv bootdelay 5 |
| saveenv I
| reset |

IS u3MeHeHusd IIapoJjyid B KOHCOJIH Linux HeO6XOHHMO ImociaenoBaTeJIbHO BEBIIIOIHUTD
KOMaH[OEI:

| fw setenv -c /etc/fw_env.NAND.config bootstopkey abc123 |
| fw setenv -c /etc/fw env.NAND.config bootdelay 5 |

setenv bootstopkey I
setenv bootdelay 1 |
saveenv |
reset |

| fw _setenv -c /etc/fw _env.NAND.config bootstopkey ' ' |
| fw setenv -c /etc/fw env.NAND.config bootdelay 1 |

\;

=] | CaoT A
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PacrionoxeHue cybmoayneii

[IpuGop mMeeT MOOYIbHYI apXUTEKTYpPy, MO3BOJSAIOINYI0 yCTaHaBJIMBAaTh B CIIOTHI
pacmupeHusi cCyOMOOyNu BBOHA-BLIBOOA PA3IUYHOIO THUIIA.

Bcero MoxHO yCTAHOBUTH [I0 IIeCTH CyOMomysei BBopma-BhiBofa. CIIOTH UMEIOT YCIOBHOE
oOo3HaueHue «A», «B», «C», «D», «E» u «F».

HekoTopble cybMoayn He UMEIOT rasbBaHNUYECKON pa3Ba3Ku. Bo
n3bexxaHvne nospexaeHunsa npubopa BCe NOAKNOYAEMOE K HEMY
obopygoBaHume (KomnbloTep, CeTeBOE 060pyA0BaHNE, AATYUKM 1 Op.),
MMeloLLEee KNIEMMbI 3a3eMJIEHNS, AOJKHO BbITb HAaAEXXHO 3a3eMJIEHO.

He ponyckaeTcs npoTekaHue no Lensm npubopa napasnTHLIX TOKOB U1
nepeHanpsXXeHWi, BbI3BaHHbIX HEKAYE€CTBEHHbIM 3a3eMIEHNEM
NoAKJ/IOYEHHOr0 060pYyA0BaAHMS U APYrMU NpUYMHaAMK. Mpw
HeobXoAMMOCTM cnefyeT UCMosb30BaTh BHELLHNE YCTPONCTBA
rafibBaHNYECKOW M30M1ALMMN.

YCcTaHOBKa U n3BnevyeHne cybmonynei Lo KHA BbIMOJHATHCS TOJIbKO NpK
OTKJIOYEHHOM NUTaHUK npubopa.

6.1 Tunbl cyomopynen
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O6o03HauyeHue OnucaHume Tvn MpuMmeyaHue
Cybmopynu aHanoroBbIX BXO40B/BbIXOA0B

Al 4 Bxopa MorpewHocTb n3mepeHns 0.5 %
5 Tok: 4-20 MA, 0-20 MA, 0-5 MA  TlorpeluHocTb n3mepeHus 0.5 %
AIO BXoAa HanpsixeHue: 0-10 B L5t TOKOBOTO BbIX0o4a R, < 500
2 BbIxoAa
Om
TepMoConpoTUBIEHUS:

Pt100, Pt1000, 50M, 100M.

Tepmonapsi: TXK(L), Ry = 3900 Om

TMP 2 BXxoja TXKK()), THH(N), TXA(K), U,.x =70 MBO
TAN(S,R), TAP(B), TBP(A-1, 104HOCTE 0.5 %
2, 3), TMK(T)
CybMopynu oUCKpeTHbIX BXOAO0B/BbIXOA0B
DI 4 Bxofa Cyxol KOHTaKT pynnoBas onTopaseAska
Uioun = 24 B, loyu. = 1 MA
DI6 6 . 'pynnoBas onTopa3Bs3ka
BXOL0B CyxoWn KOHTaKT U =24 B, 1, =1MA
DO 4 . pynnoBas onTopa3Bs3ka
BbIXOAa OTKPbITbIN KOEKTOP U, =24B,1_. =200MA
OnTopa3Bs3Ka C NepeKkloYeHNEM Yepe3
SIM 2 BbIX0Aa Cumuctop HOJ1b
Uow = ~2208B, I, =2 A
R 2 BblXoAa KoHTaKThl pene Ueuu = ~220 B, I, uu =2 A
OTKpbITbIN KONEKTOP
DO6 6 BbIXOA0B (ynpaBneHme LiaroBbiM [prl'lrlo_|3a2ﬂ40réTolpa3Bﬂ_3K§OO
= , = MA
,D,Bl/lraTeﬂeM) KOMM. KOMM.
DO6L 6 BbIX04,0B OTKpbITbIN KOJIIEKTOP Fpynnosas onropasesska
Ui = 24 B, |5, = 200 MA
2 nByxda3HbIX . pynnoBas onTopas3Bs3Ka
ENI Bxﬂon}; ® Cyxom KOHTaKT UpKZMM. = 24 B, |i’0MM. =1MA
NHTepdencHblie cybmopynu
Mo>eT 6bITb YCTaHOBJIEH TOJIbKO OAMH
cybmopynb.
OpnHoBpeMeHHas paboTa ¢
485 2 KaHana 2 x RS-485 cybmonynem GPRS He
ponyckaeTtcs
['pynnoBasa onTopa3BsA3Ka.
CkopocTb no 230400 6uT/c
MoxxeT BbITb YCTaHOB/IEH TOJILKO OAWH
cybmonynb.
CAN 1 KaHan 1 x CAN Fpynnosas onTopasBs3Ka.
CkopocTb fo 1 MéuT/c
MoxxeT BbITb YCTaHOBJIEH TOJILKO OAUH
cybmonynb.
GPRS 1 x GPRS OpHoBpeMeHHas paboTa ¢
cybmopynem 485 He
ponyckaeTtcs

6.2 CybMopynb aHanorosbix BxoaoB Al

Cy’6MOI[y'J'[b aHaJIOTOBBIX BXOMOB Al IIpegHa3Ha4YeH OJId BBOOaA OO YEThIpEeX y'HI/I(bI/II.[I/IpOBaHHBIX



dHAJIOTOBBIX CUTHAJIOB TOKd W HAIIPAXKEHH. Kaxpabiii KaHala MOXKET OBITH WHOWBUOYAJIBHO
HaCTPOEH Ha IIPpHeM TOKOBOI'O CUTHAJId UJIXM CUT'HaJla HAlIPpAXKEHU .

6.2.1 TexHMYECKMEe XapaKTepuCTUKN cyomoanyns

Mongyne AT

X1 (X2}

Dens KoHT.

Bax.1(3) 1 4-20mAf0-10B

;@H.Oﬁ]ﬂ.. 2
Bx.2 (4] 3 4-20mA/0-10B

Npumevanme :
Konr.2 passedoR X1 u X2 ofsegmMHeH
M coegmHeH o ofmpm npmbopa.

CxeMa noakJsoyeHns cybMmonyns aHanorosbix Bxonos Al

Mongyne AT

X1 (X2}

Den:s KoHT.

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

gﬁhﬂ.om_ 2 1
Bax.2(4) 3 ‘\94-2':’“&!&—1(33

Npumevanme :
Eonr.2 passedor X1 u X2 ofsenmHeH
H coegmHeH C ofmpM npmbopa.

CxeMa nogknyeHmsa cybmonyns aHanoroebix Bxonos Al

TexHUUeCcKre XapaKTePUCTHUKH CYOMOMYJIST aHAIOTOBLIX BXOMIOB Al:

MapameTp 3Ha4yeHue
Yncno BXoOHbIX KaHa10B 4
Tok: 4-20 mA, 0-20 MA, 0-5 MA

T
nn BXOAHbIX KaHaJ10B Hal‘lmeeHVIe: 0-10 B

Mpenen oCHOBHOWM NPUBELEHHOWN NOrPEeLHOCTH, % 0.5

BxogHoe conpoTusJieHne KaHasa usmepeHus Toka, Om 100

BxogHoe conpoTrBAEHNE KaHala N3MEPEHNa HanpsXeHns, He meHee, KOM 70

locTosiHHasA BpeMeHn n3MepeHuns, Mc 67

Bpems onpoca cybmonyns, He 6onee, MC 10
lanbBaHMYeCKasn n3onauus OTcyTCcTBYET
MoTpebneHne oT BHYTPEHHEr0 UCTOYHUKA 24 B, He Hbonee, MA 0 (oTcyTCTBYET)

6.2.2 Ha3sHayeHue KOHTAaKTOB pa3beMoB cyoMonyns

Ha3HaueHre KOHTAKTOB Pa3beMOB CyOMO/IYJIsl aHAJIOTOBBIX BXOHOB Al:
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Pa3zbeMm KoHTakT HasHaveHue
1 AHanorosbin Bxoa 1
06Lwmit’
AHanorosbIn Bxog, 2
AHanorosbin BXxoa 3
06Lwmit’
AHanorosbin Bxog 4

X1

X2

w NP WN

"O6IKe KOHTAKTH CyOMOAYTIsA COeIUHEHb MeXIy COOOM.

6.3 CybMopynb aHanorosbix BXoa,0B / Bbixogos AlO

Cy’6MOHy}Ib aHaJI0TOBhLIX BXOOOB / BEIX0OoB AIO IMpedHa3Ha4YeH OJIsd BBOOA OBYX U BBEIBOd OBYX
dHAJIOT OBBIX y'HI/I(bI/IL[I/IPOBaHHbIX CHUTHAJIOB TOKAd M HAIIPAXKEHU. Kaxpmbiii BXogHOU 100
BEIXOJTHOM KaHall MOXET OHITh WHOIWBUOYAJIBHO HACTPOEH Ha pa60Ty C TOKOBBIM CHTHAJIOM
WJIM CUTHAJIOM HalIPpSAXKEeHHN .

6.3.1 TexHn4Yeckue xapakTepucTuku cybmonyns

Mogyne AIQ

X1
EXOIHEG CHIHANKE
Lene EolT .
4-20MA/0D-10E
Bx.1 1
Bx.2 2 —O-u-zan;n-:nn
fud - ofm 3 BHMGEHMS CHIHATH
Baix . 1 8 T 4-zomns0-108
Bax . 2 § L4 s-zomns0-108
A . ot ) [

Npumedanmea ;
Korr.3 m 6 paseema X1 ocfmemmHeHE
H coeIMHeHH o ofmmy npedopa.

Cxema nogkoyeHms cybMmoaynsa aHaloroBbIx
BX040B / Bbixonos AlO

TexHUYeCcKre XapaKTepPUCTUKHU CyOMOIYJIs aHaJIOTOBEIX BXOMOB / BixomoB AlO:

MapameTp 3HauyeHue
Yncno BXoOHbIX KaHanoB 2
Yncno BbIXOAHBIX KaHas0B 2
Tok: 4-20 MA, 0-20 MA, 0-5 MA

Twun BXOOHbIX U BbIXOAHbIX KaHaI0B
oA oA anano Hanps»xeHue: 0-10 B.

Mpenen 0CHOBHOW NPMBEAEHHON NOrPELHOCTU BXOAHbIX KaHanos, % 0.5

BxongHoe conpoTuBneHne KaHanos n3MmepeHns Toka, Om 100
BxoAHOe COnpoTMBAEHME KaHaN0B N3MEPEHNS HanpsXKeHns, He meHee, KOm 70
[NocTosiHHasA BpeMeHn n3MepeHns, Mc 67
ConpoTuBAieHNEe Harpy3KM TOKOBbIX BbIXOAO0B, He 6onee, OM 500
MuHMManbHOE 3HaYeHre BXOAHOr0 ConpoTueaeHuns ans seixoga 0-10 B 600 Om
Bpems ycTaHOBMEHWA BbIXOAHLIX CUTHaJI0B, MC 24

Bpems onpoca cybmopyns, He bonee, MC 10
[anbBaHUYeCKas N30n59Lus OTcyTcTBYyeT

MoTpebneHne OT BHyTPEHHEro UCTOYHUKa 24 B, He 6onee, MA 51
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6.3.2 HazHayeHue KOHTAKTOB pa3beMoB cyoMoayns
Ha3HauyeHre KOHTAKTOB pa3beMa CyOMO[IYIsi aHaJI0TOBLIX BXOMOB / BeIXomoB AlO:

Pa3sbem KoHTakT HasHayeHue

1 AHanorosbin BXog 1
AHanorosbIn BXoA, 2
06w’
AHanorosbI Bbixos 1
AHanoroBbIn Bbixon 2
06w’

X1

o U B W N

"O6IKe KOHTAKTH CyOMOAYTIs COeIUHEHb MEeXIy COOOM.

6.4 Cyomonynb usmepeHus temnepatypol TMP

CybMmomyns u3MepeHus temmnepatypsl TMP nmpemHasHadyeH Ojs BBOJa OO ABYX CUTHAJIOB
TePMOMETPOB COIIPOTUBJICHHUS U TEPMOIIEKTPHUECKHUX Mpeobpa3oBaTeei.

Kaxgeii KaHal MOXeT ObTh MHOMBHAYalbHO HACTPOEH Ha IIpUEM CHUTHalla OT
TEPMOCOIIPOTUBJIEHUS UMK TepMonaphl. CyOMOMyIb OCHAIEH NIPYKUHHBIMU pa3beMaMu OIS
TIOAK/II0YEeHUSI ITPOBOMOB NAaTYMKOB. TepMornapa MOAgKIIo4YaeTcs 0 ABYXIPOBOOHOU CXeMe,
TEPMOCOIIPOTUBIIEHNE — TI0 TPEXITPOBOAHOM.

[TogknioueHHe TepMomap K MpulOpy HOJIXKHO IPOU3BOAUTHCA C MOMOIIBIO CIIELNAaTbHBIX
KOMIIEHCAIIMOHHBIX (TePMO3IEKTPOOHLIX) MMPOBOOOB, M3TOTOBIEHHHX U3 TEX K€ CaMhIX
MaTepuajoB, YTO U TepMmomnapa. [Ipu coeguHEHUM KOMIIEHCAIIMOHHBEIX IIPOBOMIOB C
TepMOIIapoy u IpubdopoM HeOOX0OUMO COOIONATh MONAPHOCTE. [Ipy HApYIIEHUHN YKa3aHHbIX
YCJIOBUYM MOTYT BO3HUKATh 3HAUUTEJIbHBEIE MOTPELIHOCTU MPU u3MepeHuu. Bo nsbexanue
BIIUSHUSA TTOMEeX Ha M3MEPUTENbHYI0 YacTh nMpubopa JTUHUIO CBI3U Ipubopa C JaTYUKOM
PEKOMEHAYeTCSI 9KpaHUPOBaTh (CM. pUCYHOK). OmJIeTKy 3KpaHa ClefyeT COeIUHSITh B OOHOU
TOYKe ¢ 00IIel CUTHAJIbHOM IIelbio mpubopa. B KauecTBe 0o0Iel CUTHAIbHON 1€l MOXKET
BLICTYTIaTh KOHTAKT 2 padbeMa X1. OnyeTKa 3KpaHa JoMKHa OBITh HafeXKHO M30/IMPOBaHa OT
3JIEKTPUYECKOTO KOHTAKTa C APYTMMU IPOBOOHUKAMHU U 3JIeMEHTaMHU MeTalludeCcKux
KOHCTPYKIMU. He momyckaeTcs MCIONIb30BaTh TEPMOIAphl C HEM30IHPOBAHHBKIM pab04YuM
craeM.

IIng MoHTaxa MK [eMOHTa)Xa IIPOBOoAa HeoOXOOMMO OTBEPTKOW HaXaTh Ha
COOTBETCTBYIOIINM SI3bHIY0K pa3dbeMa. BCTPOEHHBIM HAaTYUK TeMIlepaTyphl XOIOJHOTO Clas
PacIoioKeH B HETIOCPEICTBEHHOM OJIM30CTH K pa3beMaM.

6.4.1 TexHM4YECKUE XapaKTepUCTUKK cyomoayns

Mogyns TMF Monyne TMP
X1 {X2) X1 (X2)
ik EQHT . ElEnk EoHT .,
B, 1)+ 1 . 1/ + i ::"D
Fix .2/ - z S]nt Bx.z/- z .-:
Bx.3 3 [ Bx.3 3 \L
FaTuwm  TeE-pE OfE, ©HIH.
RN LTI UL Hen.

[ogrrpyeHKe TeapMOCOTROTHEBNEHMA NagxneTeHHe TepMoTaRH
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Cxema nogkntoyeHma cybMmoayna nsmepeHns temnepatypbl TMP

TexHUUeCcKre XapaKTePUCTUKU CYOMOTYIIsl U3MepeHus TemmepaTypsl TMP:

MapamMeTp 3HavyeHune
Yncno BXoOHbIX KaHa10B 2

TepmoconpoTusneHus: Pt100, Pt1000, 50M,
100M, 5011, 100TM.

Tun BXOAHbLIX KAHaJI0B Tepmonapsbl: TXK(L), TXKK()), THH(N),
TXA(K), TM(S,R), TNP(B), TBP(A-1, 2,
3), TMK(T)

Mpepen oCHOBHOW NpuBELEHHOW NOrpewHocTr, % 0.5

[dnanasoH n3mepsemMoro conpoTmeieHns, Om 0 - 3905

V3mepuTenbHbIN TOK AN TepMOCONpoTUBAEHUN, He bonee, MA 1

CxeMa noakJilyeHnsa TepMoCconpoTUBIEHUA TpexnpoBogHas

[nanasoH n3MepseMoro Hanps»xeHus, MB -70 ... +70

CxeMa nogkJilo4eHus Tepmonap [ByxnpoBoAHas

lMonoca nofaBfieHNs peXXeKTopHoro uneTpa, My oT 49 no 51

Koath¢h. mogaBneHus pexxektopHoro dunbtpa, dB 62

MocTosiHHas BpeMeHn ®HY, ¢ 2,0

Bpems onpoca cybmonyns, He 6onee, Mc 10

"anbBaHMYyecKas n3onaums OTcyTcTBYeET

MoTpebneHne OT BHYTPEHHEr0 NCTOYHUKA 24 B, He 6onee, MA 0 (oTCyTCTBYET)

6.4.2 HazHayeHue KOHTaKTOB pa3beMoB cyoMoayns
Ha3HaueHVe KOHTAKTOB Pa3beMOB CyOMOMYyIs U3MepeHus TeMmnepatrypsl TMP:

Pa3beM KoHTaKT Ha3sHauyeHue

1 KaHan 1. TepmoconpoTussieHne niMmepuTesbHbld Bxo4 1 / TepMonapa «+»
KaHan 1. TepMOCONpPOTMBAEHNE N3MEPUTENLHLIN BX0A 2 / TepMonapa «-»
KaHan 1. TepmMoconpoTuBaeHMe n3MepuTesbHbIA BXo4 3
KaHan 2. TepmoconpoTussieHne niMmepuTesbHbld Bxo 1 / TepMonapa «+»
KaHan 2. TepMOCONpOTMBAEHNE N3MEPUTENLHLIN BX0A 2 / TepMonapa «-»
KaHan 2. TepMoconpoTuBaeHMe n3MepuTesbHbIA BXo4 3

X1

X2

wNEE WN

6.5 Cyomonynb guckpeTtHbix BxoaoB DI

CY6MOHYTIB OUCKPETHRIX BXOOOB DI IIpegHa3Ha4YeH [OJId BBOOa OHO YEeThIpeX NUCKPETHHRIX
CHUTHAJIOB THIIA <<CYXOI;I KOHTAKT» HUIIN <<OTKpBITBIfI KOJIJIEKTOP». Kanane 3 u 4 Cy'6MOJIy'J'IH
MOT'YT BBRICTYIIQTh B POJIX CHETHEIX BXOIOB (KaK BEICOKOCKOPOCTHEIX, TaK U HI/I3KOCKOpOCTHI)IX)
C (1)YHKI.II/18ﬁ aHTI/IJIPGGGSI"a OJId BOSMO2KHOCTH HCIIOJIb30BaHHUA NJATYHUKOB C MEXaHNYE€CKUMHU

KoHTaKTaMu. CyOMO[yJib UMEET I'PYIIIOBYIO ralbBaHUYECKYI0 U30JISIHIO.

6.5.1 TexHMYeCKue XxapaKTepucTuKn cyomonyns



Momymae DI Monyne DI

X1 {X2) X1 (X2)
KomzT. Lent EonT
1 I_"'-.'-'— x.1{3) 1
2 I_"f—l‘ x.2{d) 4 _k‘
3 I— O Baneh a IF=
JAATYME THOA “"CYyXoH KOHTaKT" HaTYHK THOA “OTKPETHH KOLDeETOoR"

MpHredanide ! EoHTARTH 3 pasbaMoB X1 H X2 obbeRHHeHN.

CxeMa noaktoYeHns cybmMoayns AUCKPETHbIX BX0A40B DI

TexHUYeCcKre XapaKTePUCTUKHU CyOMOIYJs AUCKPEeTHHIX BxomoB DI:

MapameTp 3HauyeHue
Yncno BXoOHbIX KaHa10B 4
Tnn BXOAHbIX KaHaJI0B CyX0l KOHTaKT, OTKPbITbIA KONNEKTOP
Yncno cHeTHbIX KaHanoB 2
MakcnMasibHas YacToTa CHETHbLIX MMMYNbCOB, KL 10 (0,09
HoMunHabHoe Hanps)XeHne kommyTaumu, B 24
HoMWnHanbHbIN TOK KOMMYTaumu, MA 1
Bpems onpoca cybmonyns, He 6onee, Mmc 10
anbBaHMYyecKasa nsonaums EcTb, rpynnosas

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

‘Tlpu BKIIOYeHHH QYHKIME aHTHApe6esra.

6.5.2 Ha3HauyeHne KOHTAKTOB pa3bLeMoB cybmonyns

Ha3HaueHre KOHTAKTOB Pa3beMOB CyOMOMYISI OUCKPETHHIX BX0goB DI:

Pa3bem KoHTaKT Ha3HauyeHue

1 AnckpeTHbIn BXxoa 1
X1 2 JVCKPeTHBbIN BXOa 2

3 06w’

1 OVCKpeTHbIN BXoa 3
X2 2 INCKpeTHbIN BXOoA 4

3 06w’

"O6mMe KOHTaKTH CyOMOys COeOUHEHE MeXY COBOiA.

6.6 Cyomonynb guckpetHbix BxonoB DI6

oy BES HaEvae D18

Bsrumx wEna “Cymol ECETEET ANTYEE THIL COTEpUTES ECATSETOR

Npemevanss . Essrarry 4 pareses L @ 62 cimpesems

CxeMa nogkntyeHmsa cybmooynsa QUCKPETHbIX
BxonoB DI6
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Cybmonynbs OUCKPETHHIX BxomoB DI6 mpegHasHauyeH OJs BBOMA [0 IIECTH AUCKPETHHIX
CUTHAJIOB THIIA «CYXOM KOHTAKT» UJIM «OTKPHITHU KoJyeKTop». Kanansl 3 u 4 cyOMonyns
MOTYT BBICTYIIaTh B POJIM CYETHHIX BXOHOB, KaK BEICOKOCKOPOCTHHIX, TaK ¥ HU3KOCKOPOCTHHIX
¢ pyukiuel antugpebdesra A1 BO3MOKHOCTU UCIIOIb30BAHMUS NAaTUMKOB C MEXaHUYECKUMU
KoHTakTaMu. Kananel 3 u 4 cyOMomyns MOTyT paboTaTh B pexXuMe U3MEpPEeHUs Imepuona
UMITy1bCOB. CyOMO[YJIb UMEET I'PYIINOBYIO ralbBaHUYECKYIO U30JISIHIO.

6.6.1 TexHMYECKMEe XapaKTEepPUCTUKK CyOMoayna AUCKpeTHbIX BxoaoB DI6:

MapameTp 3HayeHne

Yncno BXOLHbIX KaHaNoB 6

TN BXOOHbIX KaHa0B CyXoW KOHTaKT, OTKPbITbI KONNEKTOP
Yncno cHeTHLIX KaHaoB 2

MaKcumasibHaa YacToTa CHETHbIX MMNynbcoBs, KMy 10 (0,09[1])
[nanasoH n3mepeHunsa nepmoma UMMybLCoB, C 0,01 - 650

HoMunHanbHOe Hanps)XeHne KommyTaumu, B 24
HOMMHaNbHLIN TOK KOMMyTaumm, MA 1
"anbBaHMYyecKas n3onaums EcTb, rpynnoBsas

[1] ITpu BKoYeHUU QYHKIMY aHTHApPeOe3Ta.

6.6.2 HasHayeHMe KOHTAKTOB pa3beMoOB CyOMoayns auckpeTHbix Bxopos DI6:

Pa3bem KoHT. Ha3HavyeHne
X1 1 InckpeTHbIn BXxoa 1

X1 2 JVCKPeTHbIN BX0OA 2
X1 3 AVCKpeTHbIN BXOA 3
X1 4 o6wuin’

X2 1 InCKpeTHbIN BXoa 4
X2 2 AVCKpeTHbIN BXOA 5
X2 3 INCKpeTHbIN BXOa 6
X2 4 06wwnin’

"O6mue KOHTAKTE CyOMOMY/Is COeNUHEHE MEeXTy COOOI.

6.7 CybMmoaynb AUCKPETHbIX BbIXOAOB TUNA «OTKPbITbIK Konnektop» DO
CybMomynb OIMCKPeTHHIX BbIxomoB DO mpenHa3HayeH OIS BBIBOJA [0 YETHIPEX MUCKPETHHIX

CHUTHAJIOB THIIA <<OTKpBITBII>i KOJIJIEKTOP». Cy'6MOJIy'J'IL MMEET I'PYIIIIOBYIO I'aJIbBAHNYECKYIO
N30JIAIUIO.

6.7.1 TexHMYECKME XapaKTepUCTUKN cyomopyns



Mogyne DO

& c "‘l'.-r
X1({X2) |
Oens EoHT . ZS m
=5
LH == N
Eaixl {3) 1 . .
Berx2 (4) 2 =
CEnp 3 O -V

IpuMegane: KoHTakTM 3 passemon X1 u X2 ofbeIMHeHE.

CxeMa Noak/to4eHns cybmMoyns AMCKPETHbIX BbIxogos DO

TexHMYecKre XapaKTepPUCTUKYU CyOMOIYJIS AUCKPETHHIX BEIX0H0B DO:

MapameTp 3HauyeHue
Yunco BbIXOOHbLIX KaHasoB 4
Tvn BbIXOLHBIX KAHAJI0B OTKpbITBIN KONNEKTOP
MakcrMasibHoe HanpsaXKeHne KoMmyTauuu, B 24
MakCManbHbIA TOK KOMMYyTauumn, MA 200
Bpems onpoca cybmonyns, He 6onee, Mc 10
anbBaHM4ecKas nsonauus EcTb, rpynnosas

MoTpebneHne oT BHYTPEHHEr0 NUCTOYHMKA 24 B, He bonee, MA O (oTCyTCTBYET)

6.7.2 Ha3sHayeHMe KOHTAaKTOB pa3beMoB cyoMonyns
Ha3HaueHre KOHTAKTOB Pa3beMOB CyOMOMYIsT OUCKPETHHIX BEIX0OB DO:

Pa3bem KoHTaKT HasHayeHue

1 AVCKpeTHbIN Bbixog 1
X1 2 INCKpeTHbIN BbIXo 2

3 0bwmn’

1 JMCKpeTHbIN BbIX0A 3
X2 2 INCKpPeTHbIN BbIXoa 4

3 0bwmn’

"O6mume KOHTaKTH CyOMOAy/s COeUHEHE MeXy COOOi.

6.8 CyOmMoaynb AUCKpPETHbIX BbIXOA0B TUNA «OTKPbITbIA KOJIJIEKTOP»
DO6

CyOMomymnb OUCKpeTHHIX BbIxof0oB DO6 nmpepHa3HayeH OIS BEIBOOA OO LIECTH OUCKPETHHIX
CUTHAJIOB TUIIA «OTKPHITHIM KOJIJIEKTOP» UJIM YIpaBJIeHUS OBYMS OpaliBepaMU IIarOBHIX
nBuratened nmo curHamam: STEP, DIR, ENABLE. Cy6Monyns MMeeT TPYIIOBYIO
rajJibBaHU4EeCKy0 U30JIALHUIO.
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CxeMa noakJIln4yeHna Mooy ANCKpeTHbIX Bbixofos DO6

6.8.1 TexHMYecKUe XxapaKTEepPUCTUKU MOAYNA OAUCKPETHbIX Bbixopos DO6

MapameTp 3HauyeHue
Yncno BbIXOLHbIX KaHaN0B 6
TWn BbIXOAHbLIX KaHa10B OTKPbITLIN KOJINEKTOP
MakcrnMasibHoe HanpsaXeHne KoMMmyTauuu, B 24
MaKkC/MManbHbIA TOK KOMMyTaLuu, MA 200
MakcumasibHas YacToTa CUrHana Ha KaHane STEP, kI'y 6
anbBaHMYyecKasa nsonaums EcTb, rpynnosas

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

6.8.2 HasHaYyeHMe KOHTAaKTOB pa3beMOB MOAYNA AUCKPETHbIX BbixoaoB DO6

Pa3beMm KoHTaKT Ha3HavyeHue
1 InckpeTHbIN Bbixog 1
InckpeTHbIn Bbixoh 2 unu STEP warosoro gsuratens kaHana 1
OMCKpeTHbIN BbIX0A 3
INCKpPeTHbIN BbIXO4 4
InckpeTHbIn Bbixoh 5 unm STEP warosoro agsuraTtens kaHana 2
[NCKpeTHbIN BbIXOA 6
Obuwunin

X1

X2

W NEFE WN

6.9 CyOmMoanynb AUCKpPETHbIX BbIXOA0B TUNA «OTKPbITbIA KOJIJIEKTOP»
DO6L
CyOMonynb QUCKPETHHIX BEIX0O0B DOGL nmpemHa3HadyeH IJIs BBIBOMA [0 IIECTH OUCKPETHBIX

CUTHAJIOB THUIIAa OTKPHITHIM KOJIeKTop». CyOMOOy/nh UMEET T'PYIIIOBYIO rajlbBAHUYECKYIO
M30JISIHIO.
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CxeMa MoAK/Mo4YeHNS MOAY A ANCKPETHbIX BbIXOLOB
DO6L

6.9.1 TexHMYeCKMe XapaKTepUCTUKN MOAYNA AUCKPETHbIX BbiIxoaos DO6L

MapameTp 3HayeHue
Yncno BbIXOL4HBLIX KaHaN0B 6
Twn BbIXOL4HbLIX KaHasl0B OTKpbITLIN KONNEKTOP
MakcrMasibHoe HanpsaXKeHne KoMmyTauuu, B 24
MaKCManbHbIA TOK KOMMYyTaLumn, MA 200
anbBaHMYyecKasa n3onaums EcTb, rpynnosas

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

6.9.2 HasHayeHUe KOHTAKTOB pa3beMOB MOAYJIA AUCKPETHbIX BbixoaoB DO6L

Pa3beMm KoHTaKT HasHavyeHue

1 IncKpeTHbIN Bbixog 1
INCKpeTHbIN BbiXog 2
IVCKpeTHbIN BbIXxo4 3
INCKpPEeTHbIN BbIXO 4
INCKpeTHbIN BbIXog 5
IVCKPeTHbIN BbIXO4 6
06w

X1

X2

A W NNREPE WN

6.10 CybMoaynb AUCKPETHbIX BbIXOAOB TUNA «CMMUCTOpP>» SIM

CyOMonymnb OUCKPETHHIX BEIX0OoB SIM mpenHasHaudeH [JS BEIBOAA [0 OBYX OUCKPETHHIX
CHUTHAJIOB THUIIa «CUMHUCTODP» M CIIYKUT [JIg KOMMYyTaIllil Harpy3Ku IIepeMeHHOTO TOoKa.
CybMonynb MMeeT TPYNIOBYI0 rajibBaHUYECKyl0 u30g9Uuui0. KoMMyTauus Harpys3KH
IIPOMCXONUT IPU Ilepexofe HaNpskKeHUS dyepe3 HONb. BRIXOgbl cyOMOAOYINs 3allulleHbl
IJIaBKUMU IIpeJoXpaHUTeNsIMu. [[719 3aMeHHl IpeloXpaHuTesss Heo0X0OUMO CHATH 3aHIO0
KPHIIIKY Ipr0opa ¥ U3BNeYb CyOMOIYb U3 CJIOTa.

6.10.1 TexHu4Yeckue xapakTepucTuku cyomonyns
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Mogynes SIM

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

CxeMa noakJoyeHns cybmoayna OUCKPeTHbIX BbiXxoaos SIM

TexHUYeCKUE XaPaKTEPUCTUKHN CYGMOJIYJH{ OTUCKPETHBIX BEIXOI0OB SIM:

MapameTp 3HauyeHue
YnCno BbIXOAHbIX KaHa 0B 2
Tvn BbIXOA4HbLIX KaHa10B Cumuctop
HoMunHanbHOe Hanps)XxeHne KommyTaumu, B ~220
MaKcUMasbHbIN TOK KOMMyTauuu, A 2
MWHMManNbHLIA TOK KOMMyTauun, MA 80
MakcrMasibHasi CKOPOCTb M3MEHEHUS Hanps»XeHusa Harpysku, B/mkc 1000
Twvn nnaBKoro npegoxpaHuTens 2 A 250B,5 x 20 MM
Bpems onpoca cybmonyns, He 6onee, Mc 10
[anbBaHMYyecKasa n3onauums Ectb
MoTpebneHne oT BHYTPEHHEr0 NCTOYHUKa 24 B, He H6onee, MA 0 (oTcyTCTBYET)

6.10.2 Ha3Ha4YyeHue KOHTAKTOB pa3beMoB cyomonyns
Ha3HaueHre KOHTAKTOB Pa3beMOB CyOMOMYIS OUCKPETHHIX BEIXOHOB SIM:

Pa3bem KOHTaKT Ha3Ha4yeHue
1 IncKpeTHbIN Bbixoq 1

X1 2 O6wwun Bbixoga 1

3 06w Beixoga 1

1 INCKpeTHbIN BbiXoq 2
X2 2 O6Lwwnn BbIXoOa 2

3 06wt BeIxoda 2

6.11 CybMopynb AUCKPETHbIX BLIXOAOB TUNa «pene» R

CyOMopynb OUCKPETHHIX BBIXOJOB R mpemHa3HadeH [Jisg BHIBOAA [0 ABYX AUCKPETHBIX
CHTHAJIOB TUIIA «pejie» W CIIYXKUT [AJIST KOMMYTalu¥ HarPy3KH IMOCTOSHHOTO U IIEPEMEHHOT0
TOKa.
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Monyne R

X1 (X2)
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oeml (2) 2 ———— K narpyske
L
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Cxema nogkJ4eHmns Cy6MO,D,yﬂﬂ OVNCKPETHbIX BbIXOO0B R

TexHUYeCcKue XaPaKTEPUCTUKHN Cy'6MOI[y'TI$[ OTUCKPETHBIX BEIXOI0B R:

MapameTtp 3HayeHue
YnCo BbIXOLHbIX KaHa 0B 2
Twun BbIXOLHbLIX KAHANOB HP n H3 KoHTaKTbl pene
MakcuManibHOe Hanps)XxeHne KomMmyTauuu, B

I'IepeMeHHoro TOKa 240
[MOCTOSAHHOr 0 TOKa 60
MaKCUMasbHbIN TOK KOMMyTauuu, A 2
MuHMManbHasa KOMMyTUpyeMas Harpyska 100 MA, 5 B
Bpems onpoca cybmonyns, He 6bonee, Mc 10

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

6.11.1 Ha3HaYyeHne KOHTAKTOB pa3beMoB cybomopyns

Ha3HaueHVe KOHTAKTOB Pa3beMOB CyOMOMYJIS AUCKPETHHIX BEIXOMOB R:

Pa3beMm KoHTaKT Ha3HauyeHue

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

3 KaHan 1. HopManbHO-pa3oMKHYTbIN (HP) KOHTaKT

1 KaHan 2. HopManbHO-3aMKHYTbIN (H3) KOHTaKT
X2 2 KaHan 2. ObLnit KOHTaKT

3 KaHan 2. HopManbHO-pa3oMKHYTbIN (HP) KOHTaKT

6.12 Cybmopynb sHkoaepa ENI

Cybmopnynb MHKpeMeHTanbHOTO 3HKofmepa ENI nmpemHa3HadyeH O MOAKIIOYEHUS ABYX
VHKPEMEHTAJIbHEIX 3HKONEPOB U MOOCYeTa YMCJia UMIOYJIBCOB KaxXAOro 3HKOAepa II0
curHanam A, B, Z.
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Cxema nogkntoyeHma mogyns sHkogepa ENI

TexHn4YeCKre XapaKTEePUCTUKU MOOYJIS OJUCKPETHHIX BEIXOO0B ENI:

MapameTp 3HavyeHue
Yncno aHKoLEepoB 2
TIN BXOAHbIX KAHA0B CyXx0N KOHTaKT, OTKPbIThIN
KONNEKTOP
MakcuMasibHaa YacToTa CYeTHbIX UMMYNbCOB, Kl L 400
Hanps»xeHne KOMMyTaLUN KOHTAKTOB (MepekoYaeTcs NporpamMmHo), B 12, 24
HoMWHanbHbIN TOK KOMMYTaumu, MA 5(npnV =12B), 10 (npn V = 24 B)
[anbBaHM4yecKas n3onaums EcTb, rpynnoBas
MoTpebneHne OT BHYTPEHHEr0 NCTOYHUKa 24 B, He bonee, MA 60

6.12.1 Ha3zHayeHue KOHTAaKTOB pa3beMoOB Moaynsa 3HKkoaepa ENI

Pa3beM KoHTaKT Ha3HauyeHue

1 Bxon A nepsoro KaHasa
Bxop B nepsoro kaHana
Bxon Z nepBoro KaHana
Bxon A BTOporo KaHasna
Bxop B BTOpOro KaHana
Bxon Z BTOpOro KaHana
Obwwnin

X1

X2

A W NREPE WN

6.13 Cyomopynb uutepcdencos RS-485

Cybmonyns mHTepdeiicoB 485 nmpemHa3HayeH A9 KOMMYHUKalUW{ Npubopa Mo JTUHUAM
cBsa3u RS-485. CyOMoaynb COCTOUT U3 ABYX HEe3aBUCHMBIX KaHanmoB RS-485 ¢ rpynmoBoi
rajbBaHN4€eCKOU U30JIIIueH.

CxeMa nopkniouyeHusi cyomonynsa K nuauu RS-485 npuseneHa Ha pucyHke 8. B ciydae
HCIIOMb30BaHus AnuHHOM muHuK RS-485 (6omee 100 M), a TakKe NUHUY, TIPOKJIagbIBAEMOM B
YCIOBUSX BO3[EUWCTBUS 3HAYUTEJIbHBIX 3JI€KTPOMArHUTHHIX IIOMEX, PEKOMEHAyeTCs
HCII0Ib30BaTh 3KpaHUPOBaHHBIE Kabenu ¢ ApeHaxHBIM mpoBogoM (KUIIBIB 1,5 x 2 x 0,78;
KHII9B 2 x 2 X 0,6 unu aHaloru4Hble), CXeMa IOOKIIIOYEeHUsI KOTOPHX MMpUBEeOeHa Ha
pucyHke 9. OkpaH Kabens cliegyeT COeIUHSITh TOJbKO B OMHOM TOYKE C [IPEeHaXKHOU IIEIbI0
COOTBETCTBYIOILEU JINHUU.
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6.13.1 TepMUHMpPOBaAHUE JINHUMN

B okOHeuHBIX y31ax nuHUU RS-485 ycTaHaBnIMBalOTCSI TepMUHaIbHEIE pe3ucTopsl Rs*. [
TIOOK/IOYEeHUST BCTPOEHHBIX TEPMUHAIBHBEIX PE3UCTOPOB, HA MEYAaTHOM IIJlaTe CyOMOOyIns
npenycMoTpeHsl axamiepsl XS1 u XS2 nng KaHasoB 1 1 2 coOOTBeTCTBEHHO. [Ipu 3aMbBIKaHUU
KOHTaAKTOB 1 ¥ 2 AXaMIlepa IIPOUCXOOUT MOOK/IIOYEHUE TEePMUHAILHOTO Pe3UCcTopa, Ipu
3aMbIKaHUM KOHTAKTOB 2 U 3 - OTKJIIOYEHHE.

s mocTyma K mKaMIlepaM TePMHUHAIBHEIX PE3UCTOPOB HEOOXOMMMO OTKPYTHUTh U CHSTh
3aHIOI KPHINKY mpubopa ¥ BEIHYTH CYyOMOOYab M3 CJOTa. I[locie 4ero yCTaHOBHUTH
cyOMOmymb B CJIOT, YO@OMBIIMKCH, YTO Pa3beM CyOMOIYyIs BOIIEI B COENUHUTENh C KPOCC-
IIJIaTOM, YCTAHOBUTD 3aHIOI0 KPHIIIKY pubopa 06paTHO.

Ha cybmoayne no ymMon4yaHuio BKAOYEHbl TEPMUHAIbHBIE PE3UCTOPSI - Ha
nepemblykax XS1, XS2 3aMKHYTbl KOHTaKTbl 1-2.

B cocTaBe npnbopa MoXXeT BbITb MCMONb30BaH TOJIbLKO OAMH CybMoAay b
nHTepdencos 485. MNMpun 3TOM OH MOXET ObITb YCTAHOBJIEH B 060N
cBoboaHbIN cnoT. PaboTa coBMecTHO ¢ cybmoaynem GPRS He
LONyCKaeTcs.

6.13.2 TexHUYECKNE XapaKTepUCTUKU, Ha3HAYEHUEe KOHTAKTOB, CXeMa NoAKJloYeHUs
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Cxema nogkntoyeHnsa cybmonyna 485 k nuHum RS-485

TexHUYeCKHe XapaKTePUCTUKU cyOMomyist uHTepdericos 485:

MapameTtp 3HayeHue
Yncno kaHanoBs 2
"anbBaHMYyecKas pasBa3Kka pynnosas, 1000 B
CKOpoCTb Nepefayn faHHbIX, Makc. 230400 6uT/c
OnnHa NHUKM CBA3M, MaKC. 1000 m
CtaHZapT (pM3M4eCcKoro ypoBHs EIA/TIA-485

Mopaepxxka TexHonorun True fail safe MNpucytcTByeT
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Cxema nogkntoyeHmsa cybmonyns 485 K 3kpaHUPOBAHHOW JIMHWM
RS-485 ¢ gpeHa)kKHbIM NPoBOAOM

Ha3HauyeHre KOHTAKTOB Pa3beMoB cyOMonyss uutepdericos 485:

Pa3beM KoHTaKT HasHauyeHue

1 KaHan 1. CurHan A (Data +)
KaHan 1. CurHan B (Data -)
KaHan 1. JpeHax
3a3zemsieHne
KaHan 2. CurHan A (Data +)
KaHan 2. CurHan B (Data -)
KaHan 2. JpeHax

X1

X2

W NERFE B WN

6.14 Cyomopynb uutepcdencos CAN

Cybmonynbs untepdeiicor CAN mpemHa3HauyeH OIS KOMMYHMKAIUM Mpubopa o JIMHUSIM
cBsi3u CAN. CyOMoOOynb COCTOMT U3 OBYX He3aBUCHUMHIX KaHanoB CAN c rpymnmoBoi
rajbBaHUYecKou usonsanuein.B cocraBe mpubopa [1K-60 MoxkeT OBITH UCIIONTb30BAH TOJIBKO 1-
U KaHal.

Cxema mopkiioueHuss cyomonyns Kk nuauu CAN nmpuBepmeHa Ha pucyHke 10. B cimyuae
ucnonb3oBanusa AnuHHON nuHuu CAN (6omee 100 M), a TakXKe JTMHUU IPOKIAfbIBAEMOU B
YCIOBUAX BO3[EUCTBUSA 3HAYUTEJIbHBIX 3JIEKTPOMArHUTHHIX IIOMeX, PEKOMEH[yeTCs
MCII0Ib30BaTh 9KpaHUPOBaHHEIEe Kabesu ¢ gpeHaxHbIM TpoBogoM (KHWIIBIB 1,5 x 2 x 0,78;
KHWIIOB 2 x 2 x 0,6 unm aHaJOTU4YHBIE), CXeMa MOAKIII0UYEeHUsS KOTOPHIX IpHBeAeHa Ha
pucynke 11. 9kpaH Kabens crenyeT COeIUHATL TOJIBKO B OJHON TOUYKE K [peHaXXHOU Lenu
COOTBETCTBYIOIIEHN JINHUM.

6.14.1 TepMUHUPOBaAHUE JINHUMU

B okoHeuHHIX y31ax nuHUM CAN yCTaHABIUBAKOTCA TEPMUHAJIbHBEIE PE3UCTOPHl Rs*. [lns
TTOOK/IIOYEHNST BCTPOEHHBIX TEPMUHAJIBHEIX PE3UCTOPOB 00IuM conpoTupnenuem 120 OM, Ha
Ie4aTHOU IyIaTe CyOMOAyJis MpegycMoTpeHsl axkamiepsl XS1 u XS2 ans kanana 1, u XS3 u
XS4 pns xkaHana 2. YToObl HMOOKIIIOYKWTh TEPMHUHANILHEN pe3uctop 1-ro kaHama CAN,
HeoOX0oOUMO 3aMKHYTh [AXaMIepoMm KOHTakThl 1-2 XS1 u XS2. [Ing mogkmio4YeHus
TePMHUHAJIbHOTO pe3uctopa 2-ro kaHana CAN, HeoOX0guMO 3aMKHYTh KOHTaAKTH 1-2 XS3 u
XS4. YToObl OTKIIOYUTh TEPMUHANIBHLIN PE3UCTOP, HEOOXOOUMO YCTAaHOBUTD OXKaMIlep Ha
KOHTAKTH 2-3 XS1 u XS2 mns 1-ro kaHana, u XS3 u XS4 gns 2-ro ka”Hana CAN.
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I mocTyIa K mKaMIlepaM TepMHUHAIbHEIX PE3UCTOPOB HEOOXOMMMO OTKPYTHUTh U CHSTh
3a[HIOI KPHINKY Ipubopa ¥ BEIHYTH CYOMOOYJIb M3 CJOTa. Ilocjie 4ero yCTaHOBUTH
cyOMomOynb B CIIOT, yOeIUBIIKCEH, YTO Pa3beM CyOMOMYJsIs BOIIE]I B COEOUHUTENb C KPOCC-
IIJIaTOM, YCTAaHOBUTD 3aJHIOI0 KPHIIIKY IMprbopa 06paTHO.

B cocTaBe npubopa MoXeT ObITb UCNOJSIb30BaH TONLKO OAMH CybMoay b
nHTepgencos CAN. MNMpu 3TOM OH MOXeT BbITb YCTaHOBJIEH B J10HOM
cBoboaHbIn cnoT. B coctaBe npubopa MNK-60 MoxxeT BbITb MCMOb30BaAH
TOJIbKO 1-/ KaHan.
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Cxema nogkstodeHuns cybmonyns CAN K nuHum CAN

6.14.2 TexHU4YeCKUE XapaKTepPUCTUKU, Ha3HAYEHUEe KOHTAKTOB, CXeMa NoAKJlo4YeHUs

¥orpoficres 1

Cyfronyae CAN o CAN
1 1
= n Wene | Koww I'/'\II Tans
- R 1 f | a CAR-N
= Jleas-n | 2 !l'\..-l'll CAB-L
L k] - o]
x5
¥orpodicTog K

o CAN
Rs"

Hana

Cxema nogkntoyeHmnsa cybmoayna CAN K SKpaHUPOBAHHON JINHUN
CAN ¢ opeHa>kHbIM

TexHUueckKre XxapaKTepUCTUKU cyOmonynst untepdeiicop CAN:

MapameTp 3HayeHue
2 (B cocTaBe npubopa MNK-60 MoxxeT BbITb NCMONb30BaH TOJbKO 1-1
Yucno KaHaos
KaHan.)
anbBaHMYyecKas pa3Ba3Ka pynnosas, 1000 B

Monpepxunsaemas cneumdukaumna CAN1SO011898-2
CKopoCTb nepefayun OaHHbIX, MaKC. 1 M6uT/c
40 m npu 1 MéuT/c;

OnvHa IMHUKM CBSA3N, MaKC. 500 m npun 125 KbuT/c.
1000 m npu 50 KéuT/c.

Yuncno y3nos, Makc. 30

[InnHa oTBETBNEHNA IMHUN, MaKC. 0,3m™m

HasHaueHre KOHTAKTOB pa3beMoB cyoMonyss uutepdericoB CAN:
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Pa3beMm KoHTaKT Ha3sHayeHue
1 KaHan 1. Curnan CAN-H

X1 2 KaHan 1. Curnan CAN-L
3 KaHan 1. O6wmin CAN
1 KaHan 2. CurHan CAN-H
X2 2 KaHan 2. CurHan CAN-L
3 KaHan 2. O6wwmn CAN

6.15 Cyomopynb mopema GPRS

CyoMmonynb mogema GPRS cnyxut anst obecnedeHus: yganeHHOro oOMeHa JaHHBIMU 10 CETH
coToBOH# cBsI3u GSM.

MopeM MOXKeT BBHITIOTHSATD ClIeAyIole QyHKINUN:

* NpYem 1 nepegaya AaHHbIX ¢ nomouwbio GPRS;
* NpueM 1 nepefaya AaHHbIX ¢ nomoubio CSD;
* npuem n nepegada SMS.

AnTtenHa GSM nopknrodaeTcs K pa3beMy X2. TUIl aHTEHHOI'0 COeIUHUTENS - THe310 SMA. B
cllydyae yCTaHOBKM IpuOopa B MeTajlInyeCcKoM ImKady, a TakXkKe B 30HE HEYBEPEHHOTO
IIpreMa COTOBOM CEeTH CBsI3M He0OXOIMMO HMCII0JIb30BaTh BHIHOCHYI0 aHTeHHY GSM.

B cocTaBe npubopa MoXXeT 6biTb MCNOSIb30BaH TONILKO 0AMH CybMoay b
mogema GPRS. Mpu 3TOM OH MOXeT OblTb YCTaHOBJIEH B NtoboN
cBoboaHbIN cnoT. PaboTa coBMecTHO ¢ cybmoaynem nHtepgencos 485 He
LONyCKaeTcs.

6.15.1 Pabota Mmopgema

YnpaBneHue MOAeMOM NPOM3BOAUTCS NpH moMmMoimu AT-KOMaHA B COOTBETCTBUHU CO
crangmaptamu GSM 07.05 u GSM 07.07 mo BHyTpeHHEMY IIOCIEN0BaTEeIbHOMY MHOPTY
npubopa. B mogeme ucnonb3yercss GSM/GPRS monyns SIMCom SIM800C. ITomHEBIH CITHCOK
AT-koMaHp MoxkHO HaiTu B foKyMeHTe «SIM800 Series AT Command Manual».

Insg ycTaHOBKHM microSIM kapThel He0oOXOMMMO CHSITh KPHIIIKY cyOMomyned mpubopa,
OTKPYTHUB OOJITH €€ KPeIJIeHUus U YCTaHOBUTh SIM-KapTy B KapTOnpueMHUK Ojias SIM-kapT
cyomonyns momema GPRS. Kaprompuemuuk anst SIM-kapT gocTymeH 6e3 HU3BIeUYeHUS
cyOMofyIIst U3 CJI0Ta. 3aTEM YCTAHOBUTH KPHIIIKY CyOMOIy el Ha MecCTo.

s obecnieueHus Haie’KHOM pabOTH IPeAyCMOTPEHHI CIEYIOLMe MEXaHU3MbI YIIPaBIeHUS
monyiieM GSM/GPRS:

ol CTOpO)KeBOI7I Ta|7|Mep ornpocCa MoAayJid no AOMOJIHNTENBbHOMY MnocsieaoBaTEJ/IbHOMY MOPTY,

= CTOPOXKEBOW TaliMep OTCNEXMBAHNSA OTBETOB MOAY/S MO OCHOBHOMY
nocfefoBaTebHOMY NOPTY;

* BHELLHWWN CUTHAN BKJIIOYEHUS / BbIKJIIOYEHNS MoAayns.

CTOopoXkeBOU TaWMep OIpoca MOAYISA IO MOCJeH0BaTEIbHOMY IIOPTY BHIIOJIHAET
IIePHOOUYECKUN OIIPOC MOAYIIS IO JOMOJHUTEILHOMY II0C/Ief0BaTEIbHOMY IOPTY, HE BIUIS
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IIpu 3TOM Ha 0OMEH 10 OCHOBHOMY IOPTY. B ciy4yae OTCYTCTBUS OTBETOB OT MOAYNSA B
TedyeHue 15 ceKyH[I mpoucxoaut nepesarpy3ka monyias GSM/GPRS. [laHHEIA CTOPOXKEBOU
TaliMep MOXKeT OBITh BK/IIOYEH C ITOMOINBI0 MUKpoOIepekiodaTenss SAl.1, ycTaHOBIIEHHOTO
Ha m1aTe cyomonyns mogeMa GPRS, mepekmioueHueM ero ABuxkKa B 1mojoxenue «ON» mu6o
BHIKJIIOYEH B noyioxkeHuu «OFF»,

CTOpoXKeBOU TaliMep OTCIeXMBaHUS OTBETOB MOOYJS ONpedenseT OTCYTCTBUE OTBETa
MOAYJISI IO OCHOBHOMY IIOCJI€IOBAaTEJIbHOMY IIOPTY B TedyeHue 1,5 MUHYTHL. ECnu B maHHBIN
VHTEPBaJl BpeMeHH, KOTOPBIM OTCUUTHIBAETCS OT KOHIIA IOC/IEAHEN Iepefadyu MOAYIIIO CO
CTOPOHHI IIpoIleccopa, OT MOAYJS He IOCTYIHWJI OTBET, IPOUCXOOUT €ro lepe3arpyska.
PaboTa JaHHOT'0 CTOPOXKEBOTO TaliMepa IIpefnoaraeT UCIOIb30BaHMUE IPOTOKOI0OB 00MEHa,
npefycMaTpuBaomuX 00513aTeIbHEIM OTBET OT MOAYIISI B TeYeHHWE yKa3aHHOTO BPEMEHH.
YnpaBneHVe [OaHHHIM CTOpPOXEBHM TalMepOM TMPOU3BOOUTCSA JOBUKKOM
MUKpomepekmoyaTens SA1.2, ycTaHOBIEHHOTO Ha njaTe cyOMonyns mogema GPRS. [Ins
BKJIIOYEHMS JAaHHOTO CTOPOXKEBOTO TaiiMepa HeoOXOOMMO ITePEBECTU ABUKOK B MOJIOXKEHUE
«ON», 0151 BRHIKJIIOUEHHUS - B ITostoKeHue «OFF»,

Buemnuyu curHan ON/OFF Bknwo4YeHUS / BHIK/IIOUEHUS MOOYJISA MIO3BONSIET AUCTAHLMOHHO
BKJIIOYATh ¥ BHIKJII0YaTh MOAYJIb, & TaKXKe BHIIIOIIHATHL €ro lepe3arpy3Ky. [JaHHBIM CUTHAI
MOXKeT UCIO0JIb30BaThCd B Cllydyae, KOrfa Iepefgada 10 COTOBOU CETU IPOUCXOOUT He
IIOCTOSHHO, @ MIePUOJUYECKY, AJI9 BKIIOYEHUs MOAYJsA TOJIBKO Ha BpeMs nepepauu. [Ipu
3TOM CTOPOKEBBEIE TAaWMEPHl OJIXKHH OBITH OTKJIIOUYEHB MUKpOIepekmiodaTeneM SAl Bo
n30exkaHue BKIIOYEeHUS UMY MOoAynsi. Takke OaHHBIM CUTHAJI MOXKET HCIIOJIb30BAThCS U BO
BpeMs MOCTOSHHO BKJIIDUEHHOTO MOOYJIS [OJId ero Iepe3arpy3kKu. YIpaBjieHUe OaHHBIM
CUTHAJIOM MOXKET ITPOU3BOAUTLCS Yepe3 cyOMonyib IUCKPeTHHIX BhixogoB DO (DO6/DOGL).

B cnyyae, Korga MoAyJb BHKIIOYEH, 3aMbikaHue curHana ON/OFF ¢ curmamom GND B
TedeHue OT 1 10 5 CeK. IPUHYOUTEIbHO BKIIOUYUT MOMYJIb, @ €CJIH MOMOYJb ObLJT BKJTIOYEH - TO
BHIK/TIOYMT. [Ipu BKIOUYeHUM Mpubopa ¥ Momadyu MUTAHWUS Ha CyOMOOyIb MoOeMa, MOMOYIIb
GSM/GPRS Bknio4aeTCs CaMOCTOSTENIbHO U TOTOB K MCIIONIb30BaHUIO. [IogKnIoOUYeHUE
curgana ON/OFF npuBenmeHo Ha pucyske 12.

Ins mepemayy maHHBIX TPeOYyeTCs MPeOBapUTENIbHO YCTAaHOBUTh COEUHEHUE C yIaleHHBIM
aboHEeHTOM (KpoMe Iepefayy JaHHBIX C TOMOIIb0 SMS-coobiienuit). [Tpu nmepenaye JaHHBIX
¢ nomourpio GPRS mogeMm obecneunBaeT nmogmepxkky TCP/IP u UDP nporokonos. Ilpu
nepenade OAHHBIX C ImoMoImbio SMS-coobmeHu#t MomeM obecneduBaeT MOONEPKKY
TeKCTOBOro u PDU-pexumMoB SMS-cooO0IIIeHUH.

6.15.2 TexHU4YeCKMe XapaKTepPUCTUKMN U CXeMa NoJKAIoUYeHUs

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 nogka4yeHns curHana NMPUHYAONTENBbHOI O
BKJItOYeHMS/BbIKto4eHNa mogeMa GPRS

TexHUYECKME XapaKTEPUCTUKHU cyOMomymst mogeMa GPRS:
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MapameTp
Tun mopyna GSM/GPRS
Pabounin 4aCTOTHbIN AMana3oH
TN aHTEHHOr 0 COeaNHNTENS

Knacc BbIXO4HOW MOLLHOCTY NepefaTynka

CkopocTb 0bMeHa B pexume GPRS

CkopocTb 0bmeHa B pexume CSD
MopnepxunsaeMble TUMbl SMS

Tunbl SIM-kapT

NHTepdenc ceasu c npubopom

CkopocTn 0bmMeHa no nHTepdency CBsA3u
YnpaB/ieHne NOTOKOM AaHHbIX MHTepdenca CBA3n
Tvn BHELWHero AUCKPETHOro BXOAHOM0 CUrHaa

NPUHYANTENBHOr0 BKJIKOYEHNA / BbIKJTOYEHNA

moaema ON/OFF

FanbBaHMYyeckan nonaums curdana ON/OFF

MoTpebneHne oT BHYTPEHHEr0 UCTOYHKKA 24 B, nmn.,

He bonee

3HauyeHue
SIMCom SIM800C
EGSM900/DCS1800/PCS1900
MHe3po SMA
4 (EGSM900)
1 (DCS1800/PCS1900)
npvem po 85600 buTt/c
nepenaya oo 42800 6uT/c
9600 6buT/c
SMS-MO, SMS-MT, SMS-CB
micro-SIM (1,8 B n 3 B)
BHyTpeHHMI, nocnenoBaTeNbHbIN
1200/2400/4800/9600/38400/57600/115200 6uT/Cc
MporpammHoe

Cyxol KOHTaKT, OTKPbIThIN KOIEKTOP

MpucyTtcTeyeT

175 mA

Ha3HauyeHne KOHTAKTOB pa3beMa CUTHalla IPUHYOUTEJIIbPHOT O BKIIIOYEHUA / BBHIKJTIOYEHUS

momeMa GPRS:

Pa3bem KoHTakT HasHa4yeHue
1 ON/OFF

X1
2 O6Lwwmn

7 CucTeMHasi yTH/INTA

7.1 Ha3HavyeHue

CucremHan yrunura MNK-60

Tt T T

Flrarrche pan

Beapeisi O Lifiia:

TN cpdghi REEANHEH SgavelLC 1.2

Bp=wn CHCTEEEON FTHIATH

CuctemMHada ytunauta

i e i _
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[IporpaMmMHOe o6GecneueHue «CucTeMHass YyTUIUTa» INIpegHa3HadYeHO [
KoHburypupoanus u tectupoBanus I[1K-60.

CucremHas YTHUIJIUTA BHIIIOJIHAET ClIegyIloline (l)y'HKI_II/II/I:

= oToBpakeHne Tuna ycTpoicTea, Bepcun OC Linux, BEPCUM CUCTEMHON YTUNNTHI;
= 0TOOpaXkeHne 1 U3MeHeHNe CUCTEMHbIX NapaMeTPOB KOHTPOJINEP];

= 0TODparkeHne xapakKTepucTrK U cocTaBa annapaTHoro obecrneyeHns KOHTposiepa -
npoueccop, obvem O3Y, coctas cybmonynen;

= NpoBepka paboTbl cybmMoaynei - oTobpa)keHne 3Ha4eHNn BXOAHbIX CUTHAMO0B,
yrpaBJfieHne BbIXOAHbIMU KaHaNaMu;

» 3arpy3ka npuknagHoro MO B KOHTpoONEP;

= oTOBparkeHne NOLAKIIOYEHHbIX HAKONUTENEN, BO3MOXHOCTL NPoBePKK SD-KapThl Ha
owmnbkM n hopMaTmMpoBaHme ee B (hansioByto cuctemy FAT32/Ext4;

* npoBepka paboTbl nopToB RS-485 n RS-232.

Bce (1)YHKU;I/IOH8_J'[BHBIG BO3MOXKHOCTHA CHCTEMHOU YTUIIATH IIPEeOCTaBJI€EHBl HA PA3JIMYHBIX
BKJIaKaX. BKiagku, 06'BeJII/IHeHHBIe OGI.L[I/IM Ha3Ha4YeHHneM, CKOMIIOHOBAHEI B I'PYIIIIHI.

7.2 Ucnonb3oBaHUe CUCTEMHOMN YTUIINTDI

I moCTyTa K CUCTEMHOM YTUIUTE He0OXOOUMO IIPOM3BECTH CIENYIOINE NEeNCTBUS:
1) oTkporiTe Opay3ep U B aApeCcHOM CTpOKe BBeauTe IP ampec KOHTpomepa;
2) B OTKPHBIBILIEMCSI OKHE BBEIUTE apoJb (1o ymonyanuo 111111).

Ecnu ITapoJib OBLII BBeEH IIPABUJIBHO, OTKPOETCA BKJIaAKa «OCHOBHBIE IMapaMeTPEI».

7.2.1 Bknapka «OCHOBHble napaMeTpbI»
Bkrnagka mpegHa3HaueHa Oj1s1 0ToOOpakeHUs OCHOBHEIX IIapaMeTpOB KOHTPOJIIepa:

* TUM YCTPOWCTBA;

* MJaTPopMa;

Bepcus OC Linux;

* TN Cpeflbl NCMOJIHEHUS;

BEpPCUA CUCTEMHON YTUNNTDI.

7.2.2 T'pynna «Cucrema»
B rpynme copmepkKaTcs BKIagKu Oy pad0TH ¢ MporpaMMHBIM 00ecliedeHrneM KOHTPOJIIepa:

* BpeMA 1 AaTa;
* CeTeBble NapaMeTpbl;
= 6e30NaCHOCTb;



= yripaBieHune ciyxbamu.

7.2.2.1 Bknapka «[laTta un BpeMs»

Bknagka nmpepfHa3HadeHa [JJis MPOCMOTPa ¥ M3MEHEHHUS MMapaMeTPOB faThl U BPEMEHU
KOHTPOJIIepa.

ITo YMOJIYaHHUIO B KOHTPOJIIEPE BKIIIOYE€HA dBTOMATHYE€CKAAd CHHXPOHHN34dllWsA BPEMEHH, €€
OTKJIIOYEHNVE BHINOJIHAETCSI Ha #BKIaIKe <<VHQ8.BH€HI/IG CHy}KGaMI/I». be3 oTknwyeHusa
CHHXPOHU3aAllM¥ BPEMEHU BO3MO2KHO USMEHUTH TOJILKO YaCOBOM II0SIC.

[5nsi py4HOU YCTAHOBKM TEKYIero BpeMeHU BBeJUTEe NMPaBUJIbHYIO JaTy, BpeMs, 4aCOBOU
II0SIC ¥ HaXKMUTE KHOIKY «[IpUMEHUTH».

7.2.2.2 Bknapka «CeTteBble napaMeTpbl»
Bkagka npefHa3HadeHa [Jis U3MeHeHU mapaMeTpoB nopakmodenus mo Ethernet u Wi-Fi.

Ins usamenenus IP-ampeca B mojye «CeTeBol agpec» BeiOepuTe «IMHAaMUYECKUN», BBEIUTE
HOBEIM IP (a TakXke, TPy HeOOXOMMMOCTH, MacCKy M IITI03) U HAXKMUTE KHOIKY «[I[pUMEHUTE».
[Tocne 4ero 3aHOBO OTKPOUTE CUCTEMHYIO YTUIIUTY [10 HOBOMY afpecy.

Ins nopkmiodyeHus: K Wi-Fi BeiOepuTe HYKHYIO CETh U BBEIUTE IapoJib OT Hee, II0CyIe Yero
HaXXMUTE KHOIKY «IIpUMeHuTH».

7.2.2.3 Bknapka «be3onacHoCTb»
BKHaJIKa IIpegHa3Ha4Y€Ha OJId CMEHBI IIapOJIs CUCTEMHOH YTUIIUTHL

[Tonb30BaTeNbCKUU IApOb OOJIKEH COfAepXKaTh He MeHee 6 CHMBOJIOB (IubpPH UIU
nmaTUHCKUE OYKBHI) U HE UMETh B CBOEM COCTaBe CIIeIICUMBOJIOB. ITaponib HE00XOIUMO BBECTU
IOBTOPHO B nojie «[logTBepauTte nmapoinb». [lociie u3MeHeHUs Mapojsd HY>KHO HaXaTh Ha
KHONKY «IIpUMeHUTH», a 3aTeM OCYIIeCTBUThH IIOBTOPHLIM BXOM B CUCTEMHYIO YTUJIUTY C
HOBEIM I1apOJIEM.

Ecnu B 3a0b1H 1TapoJib, HE00XO0OUMO BHIKJIIOUKTh KOHTPOJIJIEP U YCTAHOBUTH AxKaMiep XS3
Ha KoHTakTax 1-2. [Tocse BKIIOUeHUS Tapoyib OyIeT yCTaHOBJIEeH o yMondanuio (111111).

7.2.2.4 Bknapka «YnpaBsieHue cnyxbamu»

Bknmagka mpegHa3HadeHa AJIS YIIPaBlIeHUS ciayxk0aMu cucTeMHOM KoHconu RS-232 u
aBTOMATU4YECKOM CUHXPOHU3ALIMKA BPEMEHHU.

Kaxmast ciyx0a uMeeT TP IapaMeTpa, IepeyrciieHHEIe HUXKe.,

» «PaszbnokmpoBaHa». Bbl MOXXeTe 3ab10kMpoBaTh CNyX0y. ITO AENCTBME aHANOrMYHO
OTKJIOYEHUNIO, OHAKO UCKJII0YaeT BO3MOXHOCTb PYYHOro 3anycka. lNpu noaHoM
OTKJIIOYEHUN CNyXObl PEKOMEHAYETCS BbINOJIHATL UMEHHO 3TO AeNCTBue.

= «3anyLeHa». Bbl MOXXeTe 0CTaHOBUTbL CyXby, TO eCTb NPEKPATUTb BbIMOJIHEHNE YXKe
3anyLWEeHHbIX MPOLECCOB CYXObl. [pn 3TOM COXpaHAeTCs BO3MOXXHOCTb €€
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nocnenytoLwero 3anycka (Kak py4yHoro, Tak 1 aBTOMaTUYeCKOro) Npw 3arpy3Ke CUCTEMBI.

= «Bknto4YeHa». Bbl MOXXeTe OTK/YNTL CYyX0y, TO CTb OTCOEAUHNTL €e OT BCEX
TPUrrepoB akTMBaLWW. B pe3ynbTaTe cnyxba He ByaeT aBTOMaTUYECKM 3anyCKaTbCs NpW
3arpy3ske cuctembl. Ho Npy 3TOM COXpPaHAETCS BO3MOXXHOCTb PYYHOro 3anycka Cyy»6bl.

OO6paTuTe BHUMaHUE, YTO IPU OTKIIIOUYEHUH YXKe 3alyIIeHHOU CIykO0bl ee BHIIOTHEHUE B
TEKyIlleM ceaHCe He OCTaHaBJIMBAETCSA - 3TO HYXKHO CHeJIaTh OTHeIbHO, NHaue IMPOIeCCH
cyk0bI OyoyT paboTaTh O MOMEHTa BHIKJTIOUEHHUST CUCTEMHI.

BHecure H806XOJII/IMHG HN3MEHEHUA U HaXKMUTE KHOIIKY <<HpI/IMeHI/ITB>>.

7.2.3 Tpynna «<KoHTponnep»

B rpyIIe comepzkKaTcd BKIAOKU OJId OOCTYIIA K aIlllaPAaTHEIM KOMIIOHEHTAM KOHTPOJIJIEpPa:

» annapaTHasa KOHUrypaums;
* CUTHaNbI;
* HakonuTenu.

7.2.3.1 BKnapgka «AnnapaTHas KoHcpurypauunsa»

Bknagka nmpepgHas3HadeHa AJIg MPOCMOTpPa TEXHUYECKUX XapaKTePUCTUK KOHTPOJIepa u
TOJK/TIOUEHHHIX CyOMOOyei.

Yb6eguTech, 4TO BCe CyOMOAYNIU ONMpenenuinch KOPPeKTHO. B cnydae, ecnu cyOMOnyiib
BCTaBJIEH B CJIOT, HO He 0TOOpaXkaeTCs B CUCTEMHOM yTunute, nmonpobyiite 0OHOBUTH
CTPaHHULY.

7.2.3.2 Bknapka «CurHanbi»

Bknagka mpegHa3HadeHa [JIs 0TOOpaXKeHus 3HAYeHUUW BXOOHBIX CUTHAJIOB M YIIPABIEHUS
BLIXOJHBIMU CUTHaJIaMu CyOMomayen .

[Toka3aHus CUTHAJIOB aBTOMATHYECKH OOHOBIISIIOTCS KaxXpnie 2 CEeKYHIHI. I8 U3MEeHeHus
3HaYEeHUM BHIXOOHBIX CUTHAJIOB HeO6XO,E[I/IMO BHECTH HOBBIE 3HAYEHHS B COOTBETCTBYIOIIIHE
ITOJIA (I/IJ'[I/I BI)I6paTB HX B BHIIIaJ4dIOIIIEM CHI/ICKe) " HaXKaThb KHOIIKY <<HpI/IMeHI/ITI>>>.

7.2.3.3 Bknapka «<Hakonutenun»

Bknagka mpepHas3HayeHa [ MpoBepKu M ¢opmMaTupoBaHUSI SD-KapT, a Takxke
oToOpaxeHus nopakimoueHHBX USB-HakonuTenei. [1py ycTaHOBKe B KOHTPOJIJIEp HOBOU SD-
KapThl peKOMEHAYETCS 0TPopMaTUpPOBaTh €€ B (alIOBYI0 CUCTEMY extd.

Insg GopMmaTupoBaHKS KapThl HEOOXOOMMO HaXaTh KHONKY «dopMaTHpOBaTh», 3aTEM
BhIOpaTh HeoOxoguMmbid Tun ®C, moBTOPHO HaxkaTh «dopMaTHpoBaTh» U MOOTBEPAUTH
nericTtBue. J[[0XKOaThCA OKOHYAHUSA (HopMaTHPOBaHUSA U IOSBIEHHUS OKHA C HAOMUCHIO
«®opMaTUPOBaHKE IIPOIIJIO YCIIEITHOY.

IOng npoBepku SD-KapThl He0OXOOMMO Ha)XXaTb Ha KHONKY «IIpoBepuUTh Ha OMIUOKH>».



IloXXOaTbCs OKOHYaHUSA ITPOBEPKH. PGBYHBTaTBI 6YJIYT BEIBEIEHEI Ha 3KPaH.

7.2.4 Tpynna «TecTupoBaHue»

B rpymnmne comepxkaTcs BKJIaOK{ [JIs MPOBEePKH PaboTOCIOCOOHOCTH BCTPOEHHBIX ITOPTOB
KOHTPOJIIepa:

= «[MpoBepka RS-485»;
= «[1poBepka RS-232»,

7.2.4.1 Bknapgka «lMposepka RS-485»

Bkagka npemHa3HadeHa [Jis MPoBepKu paboTocmocoOHOoCTH mopTa RS-485.

[ mpoBepKu HE00XOAWMO BBHIIIOJIHUTE CIEAYIOUINe NedCTBUS:

1) ycranoBute nepeMeruky TX-RX mexny 1 u 2 moptom (pa3weM X2, KOHTAKTH 1-2 u 5-6);
2) HaXXMHUTe KHOTKY «[IpoBecTu TecT».

Pe3ynbpTaT TecTta OymeT BRIBEIEH Ha 9KpaH, C MOJIHBIM OTYETOM MOXKHO 03HAKOMMTHCS,
HaxaB «IlogpobHee».

HpI/I HGOGXOI[I/IMOCTI/I TECT MO2KHO Ha4YaTh 3dHOBO, HaXXdB Ha KHOIIKY <<HOBTOpI/ITb>>.

7.2.4.2 Bknapka «lpoBepka RS-232»
Bkrapka nmpefHa3Ha4yeHa Ijis IpoBepku paboTocrmocobHoCTH mopTa RS-232.
II71s1 TpoBePKY HEOOXOIUMO BHITIOTHUTD ITePeUKrCIeHHbBIe HUXKe NelCTBHUS.

1. Coegunute KoHTpOnep ¢ 1K no unrtepdeiicy RS-232 Hynb-MoeMHEIM KabeieM yepes
nepexonHuk RJ45-DBIM.

MopTbl MiNiUSB 1 RS-232 He nMetoT ranbBaHWYeCKon pa3Bsa3ku. Bo
n3bexxaHve nospexgeHunsa npubopa BCe NOAKIOYAEMOE K HEMY
obopygoBaHme (KomnbloTep, ceTeBoe 0bopyaoBaHMe, AaTYUKK 1 4p.),
MMeloLLee KJIeMMbl 3a3eMJIeHUs, OOJKHO OblTb HafleXXHO 3a3eMeHO.

2. OTKpOUTE CUCTEMHYIO KOHCOJIb Ha KOMIIBIOTEPE Yepe3 IporpaMMy-TepMUHAJl, HallpuMeD,
PuTTY unu aHanoruyxyio.

[TapamMeTpsl TepMHUHAJIA I KOHCOJIH:

= CKOpOCTb (buT/C): 115200;
* OUTbI AaHHbIX: 8;

* YETHOCTb: HET;

= CTONOBbIE BUTHLI: 1;

* yNpaBieHne NOTOKOM: HeT.
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PekBU3UTHI Oj15 BXOOa B CUCTEMHYIO KOHCOJIb Linux:

= JIOFVH: root;
= Maposib OTCYTCTBYET.

3. BBepute B TepMuHase KoMaHny cat /dev/ttyS1.

4. TepeuguTe Ha BKNIagKy «IIpoBepka RS-232». Bribepute TpeOyeMblit TUII TECTHUPOBAHUS U
ClleqyuTe UHCTPYKIMU Ha SKpaHe.

Ecnu TecTUpOBaHUE IPOXOOUT HEKOPPEKTHO, IEePEeuguTe Ha BKJIAAKy «YIpaBjeHUue
cnyx0amMu» u ybemuTech, 4TO ciyxkba serial-getty@ttyS1 3amymreHa.
7.2.5 Bknapgka «3arpy3ska NO»

Bknapgka nmpenHa3HadeHa [ BHIIOJIHEHUS OOHOBIEHHUS IpoeKTa. [laHHas BO3MOXKHOCTH
OOCTYyIHa TOIBKO A1 KOHTpoJiepoB AT'ABA I1JIK-60 u ATABA MIIP-60.

3arpy}KaTL IIPOEKTHI PA3PEIIEeHO TOJILKO YIIaKOBAHHLIMU B dPXUB (bopMaTa le s 3arpy3Ku
ITPOEKTa H806XOJII/IMO BBITIOJIHUTh JEHCTBUS B YKa3aHHOM IIOPAOKE.

1. Mepenante Ha BKNagKy «3arpyska MO».

2. BbibepuTe Ha K apxuB C NPOEKTOM, KOTOPbIN XOTUTE 3arpy3unTsb.
3. Ha)XmMuTe KHOMKY «3arpy3uTb».

4. [loXXgnTecb OKOHYaHWS 3arpy3ku anna n obHOBNEHMA NPOEKTa.

7.2.6 Bknapgka «lepe3arpy3ska»
Bklagka m03BOMISET BRIIOIHUTH IePe3arpy3Ky KOHTPOJIIepa.

I17151 BEITIOJTHEHU S IIepe3arpy3kKu HGO6XO,E[I/IMO IIOATBEPOUTDH OEHCTBHUE B IIOSIBUBILIEMCS OKHE.

8 MeToaguKa KaTHOPOBKH

KanubpoBKa InpegHa3HadeHa [Jid OIpeneleHUs OeWCTBUTENbHHIX 3HaYeHUH
METPOJIOTUYECKUX XapaKTEePUCTUK CyOMOMyseH.

KanuOpoBKe IofiekaT aHalIoroBele CyOMOMY/ T BBOOA-BLIBOA:

= cybmoaysib aHanoroebix BXxonos Al;
= cybMOay b aHanoroBbix BX040B / Bbixonos AlO;
= cybmoaynb nsmepeHusa TemnepaTtypbl TMP.

MexKamuOpPOBOYHEIM HHTEPBAJ - 2 Tofia.

8.1 CpeactBa KanubpoBKu

[Ipu mpoBeneHUU KanuOPOBKU CyOMOMYJed MOIKHBEI MPUMEHSTHCS CIIEeAyIOlIue CpencTBa



M3MEPEHU U BCIIOMOTaTeIbHOe 060pyIOBaHUE:

HaumeHoBaHue u Tun OCHOBHbI@ XapaKTepPUCTUKHN

Knacc ToyHOCTM B pexume KannbpaTtopa

Mpubop ons nosepku BoNbTMETPOB B1-12 HanpspkeHuii - 0,0008

KomnapaTop Hanpsh>xeHus P3003 nau Knacc To4HocTm 0,0005

KanubpaTtop HanpsxeHus M320 Mpenen 100 mB, 6 = 0,015 %
KanunbpaTop Toka M321 OcHoBHas norpewHocTb £0,01 %

Mara3uH conpoTusneHmin P4831 Knacc TouHocTmn 0,02/2:10°

BonbTmeTp yHUBepCanbHbin B7-53/1 AvanasoHbl nsmepenuns (0...300) B, (0...1) A

Inana3oH nameperHus 0,1 My - 200 Mly,

Knacc ToyHocTK 1,5

Inana3oH nsmepeHusa 0-50 °C

TepmomeTp T/-4 LeHa nenenuns - 0,1 °C
MorpewHocTsb - 0,2 °C

YactoTtomep Y43-63

bapomeTp-aHepong M-67. TY 250-1797-75
McuxpomeTp MB-4M. TY 2516-07-054-85

KomneHCaLnoHHbIe TEPMO3N1IEKTPOAHbIE HCX npeobpa3oBaHusa curHana cootseTcTeyeT HCX
npoBoaa TepMonap
Mporpamma «CuctemHasn ytunnta MK-60» (cm. #CuctemHad yTmauTa)

MpumeyaHue - [lonyckaeTcs NPUMEHEHWE APYTX CPEACTB N3MEPEHUS 1 UCMbITaTeNbHOr0 060pyA0BaHNMS,
o6ecr|eq|/|Barou.w|x HeO6XO,D,I/IMbIe OCHOBHbIE MapaMeTPbl N XapPaKTEPUCTUKN (I'IOFpeLIJHOCTb
KOTOPbLIX HE

npesBbILLIaeT 1/3 npenesa AornyckaemMoro abCcoNOTHOro 3Ha4YeHNss OCHOBHOWN MOrpewwHoOCTHn
nosepsieMoro npubopa)

8.2 YcnoBusa KanubpoBKM M NOATrOTOBKA K Hel

8.2.1 YcnoBusa KanmbpoBku

[Tpu mpoBefgeHUY KanubpOBKY HEOOXOAUMO COOJTIONATh CIENYIOIIAe YCIIOBUS:

TeMmnepaTypa OKpy>XaloLlero Bo3ayxa
OTHOCUTENIbHas BNaXXHOCTb BO34yXa
ATmMocC(epHoe fasneHune

20 £5°C
30...80 %
84,0...106,7 kMNa

Hanps)xeHne nuTaHWsa nepeMeHHOro Toka, B (cybmonynb B 220V) ~220 £11 B, 50 £1 Ty
Hanps>xeHne nuTaHMsa NOCTOAHHOIO ToKa, B (cybmoaynb bl 24V) =24 +£1,2 B
8.2.2 NoaroroBKa K Kanmbposke

[ToproToBUTH K paboTe KanubpyeMbldi npubop U BHIAepXkKaTh ero IPU TeMIepaType
KamuOpPOBKM HE MeHee [BYX 4acCoB.

[ToproToBUTL K paboTe 3TalloHHOe 000pymoBaHMe, MCIOJIb3yeMoe B KanuOpoBKe, B
COOTBETCTBUHU C €ro 3KCIIJIyaTallMOHHOU NOKYMEHTallUueu.

[TomKIOYUTHCS K MPUOOPY IPU MOMOIIM #CUCTEMHOW YTUIWTH U MEePEeuTH Ha #BKIaOKy
«CUTHAJTIEBI».
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8.3 MNpoBepeHne KanubpoBKMU

8.3.1 OnpepeneHne OCHOBHOW NPUBeA€HHOW NOrPELLUHOCTU NPU U3MEPEHUN BXOLHbIX
napameTpoB npu pabote ¢ nepBUYHbLIMM Npeobpa3oBaTensaMu, GOPMUPYIOLLLUMHU
BbIXO[HOW CUrHaN B BUAe CUTHaNA NOCTOAHHOrO TOKa.

a) K BXOooy CYGMOJIYHH BMECTO IIEPBUYHOTO Hp806pa30BaTeH${ IIOOK/IIOYHUTDH KaHI/I6paTOp TOKa
I1321.

6) B mporpamme «Cucremuas yrunuta [IK-60» BEIOpaTh COOTBETCTBYIOUIUY KanubpyeMbIi
cyOMO[IyIIb ¥ THII BXOLOB YCTAHOBUTD B MOJI0XKeHUE «I, MA».

B) [TocnegoBaTenbHO YCTaHaBJINBAs Ha BBIXOOE KaJ'[I/I6paT0pa TOKa TOKH, COOTBETCTBYIOIINE
3HAYEeHUAM BXOJHOT'O CHUT'HadJla B KOHTPOJIBHBIX TOYKaX, IIPDUBEJEHHEIE B T8.6JII/IL[€ HUXe,
3a(1)I/IKCI/IpOBaTI:> YCTaHOBUBHINECSA 3HAYEHUA OJIA KaXK[OH M3 3THX TOYEK.

IOunana3oH KOHTpOﬂbeIe TOYKMK n3MepsaeMoro agmana3oHa, %
BXOAHOIo CUrHaJjla 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 1,00 500 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 TOYKU OCHOBHYIO IIPHUBENEHHYIO IOTPEITHOCTD IPHU
M3MepPEeHUH BXOOHBIX ITapaMeTpoB 1Mo GopMyIie:

Nn3M HCX
HOPM 1)
rme:
I1,., - ©U3MepeHHOE MPUOOPOM 3HAUYEHKE ITapaMeTpa B 3aJaHHON KOHTPOJIBHOU TOYKE;

[1,x - 3HaUeHHe MTapaMeTpa B KOHTPOIbHOU TOYKe, COOTBeTCTBYIoIee HCX (HOMUHANbHOU
CTATUYECKOM XapaKTePUCTUKE) IIEPBUYHOT0 ITpeobpa3oBaTens;

IT,,,. - HOpMUpYIOIlee 3HaYeHNe, paBHOE PA3HOCTU MEXKAYy BepXHeU U HUXKXHeU rpaHullen

HOPM

ovala3oHa u3Mepenus BxogHoro curHana (100 % u 0 %).

PaccuumaHHaa 044 KaxcOolu mo4yKu OCHOBHAA NpuBedeHHdas N02peuwHoCmMb He 004X4CHA
npesuvliwams 3asa8/AeHHOU 0158 O0AHHO20 CyYyOMO0Y 5.

8.3.2 OnpepeneHne OCHOBHOW NPUBe@HHOW NOrPEeLLUHOCTU NPU U3MEPEHUN BXOLHbIX
napameTpoB npu pabote ¢ nepBuYHbLIMM Npeobpa3oBaTensaMu, GOPMUPYIOLLLUMHU
BbIXO4HOW CUrHaN B BUAE Hanps)>XeHUs NOCTOAHHOro ToKa.

a) K Bxomy cyOMopmyns BMeCTO IepBUYHOI0 mpeoOpa3oBaTes MOOKIIYUTE npudop Bl-12,
IIOITOTOBJIEHHBIX K pab0Te B peXuMe UCTOYHUKA KannuOPOBaHHBIX HAlPSAKEHUN.

6) B nporpamme «CucremHas ytunuta [IK-60» BEIOpaTh COOTBETCTBYIOIINK KanuOpyeMBbli
CcyOMOAYJb ¥ TUII BXOMOB YCTaHOBUTH B mojioxkeHue «U, B».
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B) IlocnmemoBaTeNbHO yCTaHaBIMUBas Ha BHIXOfe Kanubpartopa Bl-12 HanpsixkeHus,
COOTBETCTBYIOLI[ME 3HAYEHUSIM BXOOHOI'0 CUTHAJla B KOHTPOJIBHEIX TOUKAX, IPUBEEHHLIE B
Tabnuile HUXKe, 3aUKCUPOBATh YCTAHOBUBIINECS 3HAUEHUS 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 IIPDUBENEHHYIO IIOTPEIIHOCTE IIPHU
N3MEepEeHnH BXOOHEIX ITaPaMETPOB II0 @OQM}ZJ’IG (1).

PaccyumaHHas 044 KaxcoOoll mo4YKU OCHOBHAA NPuBeOeHHAs N02PewHOCmb He 00AHCHA
npeswvlams 3asi8/1eHHOoU 0158 0aHHO20 cyOMO0Y 4.

8.3.3 OnpepneneHue 0CHOBHOW NPUBEAEHHOWU NOrpPeLuHOCTU NpU POPMUPOBaHUM
BbIXOAHOrO CUrHas B BUAe CUrHasa nocTtossHHOro Toka.

a) K Beixomy cyOMOAyns BMeCTO BTOPHYHOTO Ipeobpa3oBaTess HOOKIIOYUTHL IpubOp
B7-53/1, moAroToBNEeHHLIM K paboTe B pexkuMe U3MEPEHUS TOKa.

6) B mporpamme «Cucremuas yrunuta [IK-60» BEIOpaTh COOTBETCTBYIOUIUY KanubpyeMbIn
CcyOMO[IYJIb ¥ THII BEIXOJIOB YCTAaHOBUTH B IMOJIOKEHUE «I, MA».

B) IlocnemoBaTenbHo 3apmaBasd B nmporpaMMe «CucteMHas ytunuta [IK-60» Ha BeIXOHE
cyOMopaymnsi 3HaYeHUs TOKOB B KOHTPOJIPHHIX TOYKaX, MpPUBeNeHHBEIE B Tabnulle HUXKE,
3aUKCHUPOBATh YCTAHOBUBIINECS 3HAUYEHUS MOKa3laHuu mpubopa B7-53/1 gns kaxmon u3
9THUX TOYEK.

AvanasoH KOHTpOﬂbeIe TO4YKHU UdmMmepsaeMoro guana3oHa, %
BbIXOOHOIro CUrHasza 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 TOYKU OCHOBHYIO IIPHUBENEHHYIO IOTPEITHOCTD IPHU
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 CUTHATA;

I1, .,y - HODMEDYIOIlee 3HAUECHHE, PABHOE PA3HOCTH MEX[y BePXHel U HUXKHEH IPaHuIleH
ouamnas3oHa BeixomHoro curtHana (100 % u 0 %).

PaccuumaHHasa 044 Kaxco0olu mo4yKu OCHOBHAA NpuBedeHHdas N02peuwHoOCmMb He 004X4CHA
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npesbvlwamb 3asA8/1eHHOU 8 HacmosaweM PO 015 daHHO20 cybMO0y 1.
8.3.4 OnpepneneHue 0CHOBHOW NPUBEAEHHOWU NOrpPeLuHOCTU Npu POPMUPOBAHUM
BbIXOAHOrO CUrHas B BUae Hanps>xeHus noCTOAHHOro TokKa.

a) K Beixomy cyOMOAyns BMeCTO BTOPHUUYHOTO Ipeobpa3oBaTess HOOKIIOYUTHL IpuUbOp
B7-53/1, MOATOTOBNEHHEIM K paboTe B pexXuMe U3MEPEHUS HaIpsSKeHUus.

6) B mporpamme «Cucremuas yrunuta [IK-60» BEIOpaTh COOTBETCTBYIOUIUY KanubpyeMbIi
CcyOMO[YIIb ¥ THII BEIXOJIOB YCTAaHOBUTH B mojioxeHue «U, B».

B) IlocnepmoBaTenbHo 3apmaBasd B nmporpaMMe «CucrteMmHas yrtunuta [IK-60» Ha BeIXOHE
cyOMopnysi 3HaUeHUs HaNpskKeHUN B KOHTPOJIBHEIX TOYKAX, IPUBeJIeHHEIe B Tabnulle HUXKE,
3aUKCHUPOBATh YCTAHOBUBIIINECS 3HAUYEHMS IOKa3laHuu mpubopa B7-53/1 gns kaxmon u3
9THUX TOYEK.

Awnana3oH KOHTpoOsbHbIE TOYKMN n3MepseMoro avanasoHa, %
BbIXOOHOIo CurHasa 5 25 50 75 95 100
0..10B 0,50 2,50 5,00 7,50 9,50 10,00

I") PaccuuTaTts 110 @OpMyHe (2) pas KaxkOou KOHTpOHBHOfI TOYKH OCHOBHYIO IIPUBEIEHHYIO
IIOTPEITHOCTD IIPU YCTAHOBJIEHWU BBIXOOJHBIX IIaPAMETPOB.

PaccuumaHHaa 045 kajxc0ol MOYKU OCHOBHAA NpusedeHHAA No2pewHOCmb He 00/a4CHA
npesvlwamsy 3asa8AeHHOU 0158 0aAHHO20 CYyOMO0Y 5.

8.3.5 OnpepeneHne 0OCHOBHOW NpUBeAEHHOW NOrpPeLHOCTU NPU U3MEPEHUMN BXOAHbIX
napameTpoB npu pabote cybmoaynsa c TepmonpeodpasoBaTensaiMmu CONPOTUBIIEHUA

a) K Bxogy cybmopayns BMeCTO IepBUYHOTO IpeoOpa3oBaTess MOOKIIYUTL MarasuH
conpoTtuBnenuin P4831 mo TpexmpoBOOHOUW cxeMme. IIpu 3TOM CONPOTUBIEHUS
COEOUHUTEIIbHBIX ITPOBOIOB MOMKHBI ObITh PaBHH M He IpeBHINATh 15 OM.

6) B nmporpamme «CucremHas ytunuta [1K-60» BEIOpaTh COOTBETCTBYIOIINK KanuOpyeMBbli
cyOMOAy/nb U THI XapaKTEPHUCTUKH TepMoIIpeoOpa30BaTelsi COMPOTHBIEHUS KanuOpPyeMoro
BXOfIa.

B) IlocrmegoBaTenbHO YCTaHaBJIUBasd MEPHI COIIPOTUBIIEHNA, COOTBETCTBYIOIINE KOHTPOJILHBEIM
TOYKAdM H3MEPAEMOIO ONMAlld30Ha, IIPUBEOEHHBIE B Tabnulle HUXKE, 38.(1)I/IKCI/IpOBaTB
YCTAaHOBUBIINECA 3HAYECHUA U3MEPEHHBIX CY6MOJIYJ'I6M TEMIIEPATYD AIIA KaXIOou U3 3TUX
TOYEK.
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YcnoBHoe ob6o3HavYeHue KOHTpOJsIbHbIE TOYKU U3MepsieMoro auanasoHa, %

TepMmonpeobpa3soBatens 0 5 25 50 75 95 100
TCM50 10,264 14,598 31,577 52,14 72,47 88,734 92,8
«=0,00428 °C"* (-180) (-161) (-85) (10) (105) (181) (200)
TCM100 20,53 29,2 63,15 104,28 144,94 177,47 185,6
«=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)
TCM100 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)

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

r) PaccunTaTh O KaXOoi KOHTPOJIbHOM TOYKY OCHOBHYIO IIPHUBENEHHYIO IOTPEITHOCTD IPU
M3MePEHNY TeMIIepPaTypPH:

ycT HCX

HOPM (3)

roe T,., - ©U3MepeHHoe CcyOMoayneM 3HauyeHHe TeMIepaTyphl B 3afaHHOW KOHTPOJIbHOU
TOYKE;

Thex - 3HAYEHME TeMIlepaTypel B 3afjJaHHOU KOHTPOJIBHOU TOUYKe, COOTBeTCTBylowee HCX
(HOMMHANIbHOM CTATUYECKOM XapaKTepPUCTUKE) TepMoIpeoOpa30BaTes;

T,opw — HOPMUDYIOIIEE 3HAYEHHE, PABHOE PA3HOCTH MEXOY BepXHEH W HUXKHEH TPaHuIen
ovana3oHa udMepenus teMmnepatypsl (100 % u 0 %).

PaccyumanHasa 044 Kaxc0oll mOouKU OCHOBHAS NpusBedeHHAas N02PewHOCMb He 00ANHCHA
npesvlwams 3ase/aeHHol 8 Hacmoswem PO 0151 0aHHO20 cyOoMOo0y 1.

8.3.6 OnpepeneHne 0OCHOBHOW NpUBeAEHHOW NOrpPeLHOCTU NPU U3SMEPEHUMN BXOAHbIX
napameTpoB npu pabote cybmonyns ¢ TepMmonapamm.

a) K Bxomy cyOMomysss BMECTO IEPBUYHOTO IpeoOpa3oBaTes MOAKIIOYNTE KanubpaTop
HampsikeHus. [TogkmoyeHre K CyOMOIYITI0 TPOU3BOOUTD 0 CXeMe MONKIIYeH!s TepMoIap,
HCIIONIb3yST TEePMO3JIeKTpogHbe mpoBoma, HCX kKoTopwix cooTBeTcTByeT HCX
IpeoOpa30BaHuUs TEPMOIAPHI.

6) B nmporpamme «CucremHas ytunuta [1K-60» BEIOpaTh COOTBETCTBYIOIINK KanuOpyeMbli
cyomonynb 1 Tun HCX npeobpa3oBaHus COOTBETCTBYIOIIETO KalubpyeMoro Bxofa.

B) IlocmemoBaTenbHO YCTaHABIINBAA Ha BBEIXOOE KaHHGpaTopa HalIpsAXeHud,
COOTBETCTBYIOIIIME 3HAYEHUSIM BXOOHOT'O CUTHAlIa B KOHTPOJIBHBEIX TOYKaAX, IIPHUBEOECHHEIC B
TabnuIe HUXKe (oms 3amaHHOM OAHHOMY BXOOy THIIA TepMonapH), 38.(1)I/IKCI/IpOBaTb
YCTAaHOBUBIIKECA 3HAYECHUA U3MEPEHHBIX CY6MOJIYJ'I6M TEeMIIEPATYD AIIA KaXIOou 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;
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= 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;
* BbIKJIOYUTb NUTaHKe npmbopa;

* CHATb IMLEBYIO KPbILLKY Npubopa, 0TCOeANHNB OTBETHbIE YacTW pa3beMoB cybmoaynen un
OTKPYTMB 7 BUHTOB KpPEeMJIeHNa NNLEBOW KPbILLKK K Kopnycy npubopa (aepxatenb
6aTapen CR1220 pacnonoxeH nog cnoTom «F»);

= eC/n B CNOT «F» ycTaHoBMEH cybMOy b, BbIHYTb €0, aKKypaTHO NOTAHYB 3@ Pa3beM
cybmMo1yns C BHELUHEN CTOPOHBI;

* 4YaCOBOW OTBEPTKOM N3BNeYb baTapeto N yCTaHOBUTb HOBYIO;
= cobpaTb npmnbop B obpaTHON NocnenoBaTENbLHOCTMN.

10 IIpaBu/Ia TPAHCIOPTHUPOBAHHUS U XPaHEHUSA

KoHTposiep nomxkeH TpaHCIOPTUPOBATLCA B YIIaKOBKe IIpU TeMmmepatype oT -40 °C mo +80
°C ¥ OTHOCHUTEIbHOM BJIaXKHOCTU Bo3xyxa He Oornee 95 % (mpu 35 °C).

TpaHcropTHpOBaHue JOMyCKaeTCd BCEMHU BUIaMU 3aKPHITOI0 TPAHCIIOPTA.

TpaHCHOpTI/IpOBaHI/Ie Ha CaMOJieTaX JOJIZKHO IIPOHU3BOOJUTHCS B OTAIIJIMBA€MBIX T'€PMETHYIHBIX
OTCEKaX.

YcnoBusi xpaHeHus npubopa B TPAHCIOPTHOM Tape Ha CKjafe MOTPeOuTeNns HOJIKHEI
cooTBeTcTBOBaTh yciosusaM 1 mo 'OCT 15150-69.

BOSJIYX B IIOMEIINEHNHN XPaHEHUA He OOJIZKEH COOEP2KATh arPECCUBHLIX IIaPOB U I'a30B.

11 l'apanTHHHBIE 00513aTE/ILCTBA

['apaHTUVHBINA CPOK IKCILIyaTaluu - 12 MecsueB Co OHA IPOJaXKu.

B cnydae BBIXOJa KOHTPOJI/Iepa U3 CTPOS B TeYeHHE TapaHTUHHOIO0 CPOKa MPU YCIIOBUM
cobmomeHuss mMOTpebuTeNneM IpaBUJI TPAHCIOPTHPOBAHWS, XpPaHEHWs, MOHTaxa H
9KCIIJIyaTalluyd TPEeOIpUsTHe-U3TOTOBUTENb 0053yeTCST OCYIIECTBUTH €ro OecCIIaTHBIH
PEMOHT.

II71s1 OTIIPaBKX B PEMOHT HEOOXOMMMO BIIOKKUTh B TAPy C KOHTPOJIJIEPOM ITacCIOPT, aKT OTKa3a
1 OTIIPABHUTH II0 afpPecy:

620026, r. ExaTepunOypr, yn. baxkosa 174, 3-i sTax, Konctpykropckoe biopo «<ATABA».



12 [TonIoJIHUTEIBHO

» CuctemMHasa ytuauTta [NK-60

13 CculIKH

Koutponnepsl AFABA

ATABA NK-30 « ArABA MK-40 * ArABA MK-50 « ATABA MK-60
ArABA NMK-70

ATABA MJ1K-30 « ATABA MJ1K-40 « ATABA JIK-50 « ATABA
MNJK-60 « ATABA MJIK-70

MpPOMbILIEHHbIE KOHTPOJIEPI

MporpaMMmpyemble NornyYeckine KOHTPoIephl

MporpammupyeMble pene AlrABA MMP-60
MaHenn onepaTopa ATABA M0-40 « ATABA M0O-50
CneunannsnpoBaHHbIe ACABA MMK-30 « ATABA YN-30

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

fleaspaTopoB ArABA Al

KOTJI0B, NeYen, CyLnIoK
[ns aBTOMaTM3aLun

NcToYHUK —
http://docs.kb-agava.ru/index.php?title=PykoBoacTBo no skcnayataumm ArCABA MK-60&oldid=1339



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-60
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-30
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
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-50
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-60
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-70
http://docs.kb-agava.ru/view/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D1%8B%D0%B9_%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%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%9B%D0%9A-30
http://docs.kb-agava.ru/view/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D1%8B%D0%B9_%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%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%9B%D0%9A-40
http://docs.kb-agava.ru/view/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D1%8B%D0%B9_%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%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%9B%D0%9A-50
http://docs.kb-agava.ru/view/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D1%8B%D0%B9_%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%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%9B%D0%9A-60
http://docs.kb-agava.ru/view/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D1%8B%D0%B9_%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%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%9B%D0%9A-60
http://docs.kb-agava.ru/view/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D1%8B%D0%B9_%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%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%9B%D0%9A-70
http://docs.kb-agava.ru/view/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BA%D0%B0%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D0%BE%D0%B5_%D1%80%D0%B5%D0%BB%D0%B5_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9C%D0%9F%D0%A0-60
http://docs.kb-agava.ru/view/%D0%9F%D0%B0%D0%BD%D0%B5%D0%BB%D1%8C_%D0%BE%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%B0_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9F%D0%9E-40
http://docs.kb-agava.ru/view/%D0%9F%D0%B0%D0%BD%D0%B5%D0%BB%D1%8C_%D0%BE%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%B0_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9F%D0%9E-50
http://docs.kb-agava.ru/view/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%88%D0%BB%D1%8E%D0%B7_%D0%BF%D1%80%D0%BE%D1%82%D0%BE%D0%BA%D0%BE%D0%BB%D0%BE%D0%B2_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9C%D0%9F%D0%9A-30
http://docs.kb-agava.ru/view/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80_%D0%B4%D0%B8%D1%81%D0%BF%D0%B5%D1%82%D1%87%D0%B5%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%A3%D0%9F%D0%94-30
http://docs.kb-agava.ru/index.php?title=Руководство_по_эксплуатации_АГАВА_ПК-60&oldid=1339

