PykoBoacCcTBO 10 3KcItyarauuu AI'ABA
II/IK-60

Alrc®o.421445.010 P3
Pepakuwns: 1.5
HaTta: 14-04-2022

O

CopepxxkaHue

Ha3Ha4yeHue
icnonb3yemble TEPMUHBI U COKPALLLEHNS
YcnoBHoe 0603HaYeHNE KOHTPOANEPA
OcHalleHne KOHTpoIepa
CpencrBa nHANKaUNK
NHTepdencs BBOOA-BbIBOAA U HAKONUTENN
Cybmonynv BBOA@-BbIBOAA
rne pecypchl

NEeKTponuTaHme
TexHUu4Yeckne XxapakTePUCTUKUN

YcnoBus skcnayataumin

KOHCTPYKLUNA KOHTpOJJ1epa
Ha3HayeHue KOHTAKTOB pa3beMa X1 - nuTaHne KOHTpoJI1Iepa U curHaa 6J10KMPOBKU

Ha3Ha4YyeHue KOHTaKTOoB pa3dbemMa X2 - RS-485-1 n RS-485-2

Ha3HayeHne KOHTaKTOB pa3beMa X4 - RS-232

[abapuTHbLIEe pa3mMepbl
CybMoayam paclimpeHms
Tunel cydbmonynen

Cybmoayab aHaJ0rosbix BXxonos Al
TexHUYeCcKne xapakTepucTukm cybmonyns

Ha3HayeHMe KOHTaKTOB pa3beMoB cybMoay s
CybMoayab aHaaoroBbix BXxoaoB / Bbixoaos AlO

TexHuYeckKme xapakTepucTnkm cybmoayns

Ha3Ha4yeHne KOHTAaKTOB pa3bemMoB cybmMoayns

Cybmoaynb nsmepeHmsa temnepatypbl TMP
TexHUYeCcKne xapakTepucTukm cybmoayns

Ha3HayeHne KOHTAKTOB pPa3beMoB cybmoayis
CybMoayab ANCKPETHbIX BX0a0B DI
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TexHnyeckme xapakTepuUCTUKM Cy6MOAyJ'IFI
Ha3Ha4yeHne KOHTaKTOB pa3bemMoB cybMoayns

CybMoayab ANCKPETHbIX BX0A0B DI6
TexHnYeckmne xapakTepucTmkm cybmonynsa AMckpeTHbix BXxoaoB DI6:

Ha3Ha4YyeHne KOHTAKTOB pa3beMoB cybmMoayas ANCKPETHbIX BxoaoB DI6:

CybMoaynb AUCKPETHbIX BbIXOAOB TUMA «OTKPbIThIN KoasiekTop» DO
TexHuYeckmne xapakTepucTukm cybmonyns

Ha3Ha4yeHne KOHTaKTOB pa3bemMoB cy6Mog,yns|

CybMoayab ANCKPETHbLIX BbIXOA0B TUMA «OTKPbLIThIN KoanekTop» DO6
TexHn4Yeckne XapakTepucTukn Moayasa ANCKPEeTHbIX Bbixogos DO6

Ha3HayeHue KOHTaKTOB Pa3beMOB MOAVA ANCKPETHbIX Bbix0aoB DO6

CybMoaynb ONCKPETHbIX BbIXOAOB TUMNA «OTKPbLIThIN KoanekTop» DO6L
TexHunYyeckmne XxapakTePUCTUKN MOAYISA ANCKPETHbIX BbixogoB DO6L
Ha3Ha4yeHne KOHTaKTOB Pa3beMoB MOAYNA AUCKPETHbIX BbixoaoB DO6L

CybMoaynb AUCKPETHbLIX BbIXOAOB TUMa «CUMUCTOP» SIM
TexHn4Yeckme xapakTepucTukm cybmonyns

Ha3HayeHne KOHTAKTOB pa3beMoB cybmoayns

CybMoayab OUCKPETHbLIX BLIXOAOB TUMa «pene» R
Ha3Ha4YyeHne KOHTAKTOB pa3beMoB cybmoayas

Cybmoaynb aHkoaepa ENI
Ha3Ha4yeHne KOHTaKTOB pa3bemMoB Moayna saHkoaepa ENI

Cybmonoynb nHtepdencos RS-485
TepMUHUPOBAHUE IUHUN

TexHn4yeckmne xapakTepuUCTUKN, Ha3HaYeHNe KOHTAKTOB, CXeMa NoAKIYeHNs

Cybmoaynb nHtepdencos CAN
TepMUHUPOBAHUNE JINHUN

TexHnyeckme xapakKTepuUCTUKN, Ha3HaYeHNe KOHTAKTOB, CXxeMa NoAKAYeHNs

Cybmoaynb mogema GPRS
PaboTa MmogeMa
TexHun4yeckmne XadPaKTepuUCTuKn U cxema noakjaw4yeHumsd

MoAroToBKa KOHTPOAIEPA K MUCM0JIb30BaHUIO
Obuime ykKasaHus

YKa3aHua mep 6e3onacHoCTu

MoOHTa>xX 1 NOOKJKYEHNE KOHTPOoJJ1epa
[NoMmexn n MeToabl UX MOAABAEHUS

HacTpolika 1 paboTa C KOHTPOJI1IEPOM
HacTponka n TeCTUpoBaHUE KOHTPOJIJIEpa NPy NOMOLLM CUCTEMHON YTUIUTHI
dannoBasd cucTtemMa

KoHCO0J1b
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BnoknpoBaHme BbiBOAa COOBLLEHNI B KOHCOAb NPU 3arpy3Ke KOHTPoAAepa
OTKJKYEHNE KOHCOaM Ha nopTy RS-232
MNapameTpbl ceTn Ethernet

CuctemHas naTta, Bpems
JocTyn K haniaM KOHTpoJJiepa

CnMBOJIbHbIE YCTPOWCTBA NOCAeA0BaTEe/IbHbIX MOPTOB

IpanBep curHasa 6J10KUPOBKU
IpanBep NosoXXeHnsa nepembldkn «DEF»
Ncnonb3oBaHue Wi-Fi

BxoJ B KOHCO/b 3arpy3ymka 1 3ajjaHve napond ad Bxona B Hee

[porpaMMHoe obecneyeHns KOHTPoaaepa
Mopsaok paboTbl C KOHTPOAIEPOM
Bko4eHuMe 1 3arpyska
PaboTta npubopa ¢ CODESYS V3.5
brokunposaHue 3anycka CODESYS

ObHoBJIEHME MPOrpaMMHbIX KOMNOHEeHTOoB MNJIK
ObHoBneHue npoekTa CODESYS ¢ ncnoab3oBaHUEM CUCTEMHON VTUAUTLI

CucteMHas VTUJINTA
Ha3HaveHue

icnonb30BaHME CUCTEMHON YTUINTbI
Bknanka «OCHOBHbIE MapaMeTPbl»
[pynna «Cncrtema»
Bknagka «[laTta n BpemMa»

Bknanoka «CeTeBble MapaMeTpbl»

Bknagka «be3onacHOCTb»

Bknagka «YnpassaeHue cayxbamm»

[pynna «KoHTpoOANEp»
Bknanoka «AnnapaTHas KOHQUrypaLmsa»

Bknagka «CurHanbl»

Bknagka «Hakonutenmn»

[pynna «TecTupoBaHne»
Bknagka «[1poBepka RS-485»
Bknanka «[posepka RS-232»
Bknagka «3arpyska [10»
Bknagka «[lepe3arpyska»
MeToavnka kannbposku

CpencTtBa kaanbposku
YcnoBus KaambpoBKM M NOATOTOBKA K HEMN
YcnoBus KaanbpoBKku
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MoaroToBka K kaanbposke
NpoBegeHne KaanbpoBKu
OnpepeneHme 0CHOBHOM NpUBEAEHHOW NOrpeLHOCTN NPpU U3MEPEHUN BXOOHbIX

NapaMETPOB MNpun pa60Te C NepBUYHbLIMU I'IpGOﬁQaBOBaTeJ'IﬂMI/I, opmupyoLWLNMHK

BbIXOAHOW CMrHaA B BUAE CUTHala MOCTOAHHOIO TOKa.

OnpepneneHne 0CHOBHOW MPUBEAEHHOWN MOrPELIHOCT NPU U3MEPEHNN BXOHbIX
napamMeTpoB Npu paboTe C nepBrMYHbIMK Npeobpa3zoBaTenamm, HOPMUPYIOLLINMU
BbIXOJHOW CMrHaJ B BUAE HANPSAXEHWNSA NOCTOAHHOIO TOKa.

OnpeneneHne 0CHOBHOW NPUBEAEHHOWN MOrPELHOCTM Npy DOPMUPOBAHUN
BbIXOJHOIO CUrHaA B BUAE CUrHala NOCTOSAHHOIO TOKa.

OnpepeneHue OCHOBHOMW I'I[Z_)VIBeQ,eHHOVI NOrpeLHOCT Npu HopPMUPOBaAHNN

BbIXOOHOI0 CUrHas B BUAe HanpaXXeHnd NoCTOAHHOIO TOKa.

OnpepgeneHne 0CHOBHOM NpUBEAEHHOW NOrpPeLHOCTN NpU U3MEPEHUN BXOOHbIX
napamMeTpoB npu paboTe cybMoaynsa c TepmonpeodbpasoBaTesIIMU CONPOTUBIEHNUS

OnpepeneHne 0CHOBHOM NpUBEAEHHOW NOrpeLHOCTN NPy U3MEPEHUN BXOOHbIX
napameTpoB npu paborte cybmoaynsg ¢ TepMmonapamu.
OdopmaeHue pe3ynbTaToB Kaanbposku

TexHuyeckoe obcnyxmBaHune
3amMeHa anTueson baTapen YacoB peasibHOro BpeMeHU

[MpaBuaa TPAHCMNOPTUPOBAHUSA N XPaHEHUS

[apaHTUIMHbIe 06g93aTeNbLCTBa

JonoJIHUTENIbHO
CcblaiKu

1 Ha3HaueHue

MporpaMMupyeMbii IOrMYeCKUIn KOHTPoIep
AT'ABA TJIK-60
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[IporpamMmMupyeMuii jorudeckuit kKoHTponmep ATABA IIJIK-60 (mamee "IIpuGop",
"KoHTpomnep") npegHa3HauyeH AjId CO30aHUS CUCTEM aBTOMaTU3UPOBAHHOIO yIIpaBJI€HUS
TEXHOJIOTUYECKUM 000PYyIOBaHHEM B PA3JIUYHBIX 0071aCTAX MPOMBIIIIEHHOCTH, XKUJUIIHO-
KOMMYHAaJIBHOT'O ¥ CEeJIbCKOI'0 X031 CTBa.

1.1 Ucnonb3yeMblie TEPMUHbI U COKpalLLeHUsA

* [1IK - nepcoHanbHbIN KOMMbIOTEP.

» OC - onepauKnoHHasa cnctema.

= [10 - nporpaMmHoe obecrneyeHune.

= O3Y - onepaTuBHOE 3aMoMnHaroLee YCTPONCTBO.
= OC - channosas cucTema.

1.2 YcnoBHoe 0003Ha4YeHue KOHTpoanepa

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

rae

SD - BapraHTHOe UCIIOJIHEHME ¢ microSD kapTou;
WIFI - BapuaHTHOe ucnonHeHnue ¢ uarepdericom Wi-Fi.

YY, ZZ... - nepeuucneHue yCIOBHLIX 0003HaUeHU CyOMOOy el B MOPSIAKe UX YCTaHOBKY B
cnoth A - F (ecnu cyOMOLymb He YCTQHOBJIEH B ONPefe/IEHHEIN CI0T, TO COOTBETCTBYIOIIAS
no3unus B 06003HaUYeHUHU ITOMEeYaeTCss CUMBOIOM X):

= Al - cybMOay b aHa0roBbIX BXOA0B;

= AlO - cybmoay/ib aHanoroBbIX BXO40B / BbIXOA0B;

= TMP - cybMoaynb n3mMepeHus TemMmnepaTypsbl;

= DI - cybMoAaynb ANCKPETHbLIX BXOA0B;

= DO - cybmMoay/ib AUCKPETHbIX BbIXOAOB TUMA «OTKPbIThIA KONNEKTOP;
= SIM - cybmoayNb AUCKPETHbIX BEIXOLOB TUMA «CUMUCTOP;

= R - cybmMoay/ib AUCKPETHbIX BbIXOAO0B TUNA «pene»;

= 485 - cybmoaynb nHtepgencos RS-485;

= CAN - cybmoaynb nHtepgencos CAN;

= GPRS - cybmonynb nHtepdencos GPRS;

= DO6 - cybmMoayib OUCKPETHbIX BbIXOAO0B TUMA «OTKPbITLIN KONNEKTOP»
(LuecTnkKaHasbHbIN) C BO3MOXKHOCTbIO YPaBAEHUS WaroBbiM ABUraTeneM;

= DO6L - cybmoaynb OUCKPETHbLIX BbIXOAOB TUMNA «OTKPbLITLIA KOJIIEKTOP»
(wecTMKaHanbHbIN);

= ENI - cybmogynb 3HKoOepa.

[IprMep MOJTHOTO YCIIOBHOTO 0003HAaYEeHUST KOHTPOJIIEpa:

ATABA IIJIK-60.WIFI (AI-AI-TMP-DI-DO-X) - koHTpoinnep ¢ unrepdeiicom Wi-Fi 6e3



microSD KapThI, C yCTAaHOBIEHHBIMU cyOMomysiMu: B ciioTe A - AI, B- AI, C-TMP, D - DI, E
- DO. B cnote F cybmonynb OTCyTCTBYET.

2 OcHallleHHe KOHTpPOJUIepa

2.1 CpeacTrBa UHAUKALMUMU
Ha J'IPII.IGBOfI IIaHeJIn KOHTPOoJJIePpa IMPHUCYTCTBYIOT NBYXIIBETHBEIE CBETOOUOMIEI:

= «STATE» - ynpaBneHune M OCTYMHO M3 NPOrpaMMbl NPOEKTa;

» «RS5485-1» n «RS485-2» - uHaMKaums cesA3nm nNo MnHUAM RS-485-1 n RS-485-2
COOTBETCTBEHHO. KpacCHbIN - nepefaYya, 3e/IeHbIN - NPUEM.

Ha pa3weme Ethernet mpucyTCTByIOT CBETOOMOIHL:

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

2.2 UHTepdeincobl BBOpa-BbIBOAA U HAKONMUTENU

Hanuuyue [ByX BCTpoeHHHIX MHTepdericoB RS-485 mos3BonsgeT mpou3BOOUTH 00MEH C
obopymoBaHMEM C MKCIIONb30BaHMEM CTaHmapTHoro nportokona MODBUS-RTU.
Hcnonb3oBanue cyomonyns 485 mo3BosseT no0aBuTh elle ABa uHTepderica RS-485. ITopt
RS-232 obecneunBaeT CBsA3b ¢ Apyrumu ycrporcrBamu (MBIT u T. 11.).

Hanuuue nmopta USB-OTG mo3BonseTr noaknodaTth K npubopy USB-flash-uakonurenu u
npyrue USB-ycTpoiicTBa, a TakXke INOOKJI0YaTh IPUOOP K KOMIIBIOTEDPY [JI 3aTPYy3KU U
OTJIafK{ IPOTrpaMM, AOCTyIa K BHyTPEeHHEMY HaKOMUTEI0 U KOMMYHUKAIIMOHHEIM CEPBUCAM.

Hanuumne ceTeBHIX MHTepGeNCOB IMO3BOJSET NPOU3BOONUTL 00MeH MHMOpMaIued IIo
JIOKanbHOU ceTu unum 4epe3 WHTepHeT. Hanuuume ppariBepoB B OC Linux mo3Bomsier
MCII0Ib30BaTh B IIPOEKTe pa3nuyHbie pecypckl OC, B TOM 4HuCje MOOKII0YaTh K Mpubopy
Pa3HOro BHIa YCTPOMCTBA, TaKue KakK IpuHTepH, MogeMbl, GPRS ceTeBble aganTeps u Ap.

Ixamnep (mepembiuka) «DEF» MoXeT CyXKuTb [JIg 3alaHUS PeXKUMOB PabOTH TPUKITaAHOM
IIpOrpaMMBbl, HallpuMep, YCTAaHOBKY ITapaMeTPOB CBSI3U 10 YMOITYaHUIO.

B BapuanTHOM ucnonHenuu npubdbopa AIABA IIJIK-60.SD MoxkeT OHIThL yCTaHOBJIEHA
microSD-kapTta o0beMoM fo 2 TO, KoTopas MCIIONb3yeTCS B Ka4eCTBe HAKOMUTEIS, YTO
TI03BOJISIET COXPAHATHL O0MBINON 00beM HHGOPMALIUKY Ha TBEPOOTEILHOM HOCUTETIE.

BapuanTHoe ucnonHenue npudopa AIABA IIJIK-60.WIFI mo3BossieT MOOKIIIOYATHCA K
O6ecrnpoBomHEIM ceTssM Wi-Fi.

2.3 Cybmonynu BBOAa-BbiBOAA

YcTaHOBKa B KOHTpoOep cyomonmyned (cMm. pa3men #CyOMoOynu pacHiMpeHus) BBOMAA-
BBIBOZIA PA3/IMYHOIO THIIA IT03BOJIIET TMOKO KOHPUTYPUPOBATh KOHTPOJLIEP M7 BHITOTHEHUS
KOHKPETHHIX 3aady.
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2.4 ipyrue pecypcsbl

ITpumenenune OC peanbHOro BpemeHu Linux RT B KOHTpoiepe mo3BONsSET UCIOIh30BaTh B
IIPOEKTax ee PeCcypcChl, TakKue KaK XpaHeHUe U HaKOIJIeHNe JaHHBIX B (pailyiax, uX MepeHoC Ha
BHelmHuM cbeMHBIM USB-flash-muck nu6o no cetu Ethernet, ceTeBrle CepBUCH U T. II.

Muoro3zagausocth OC mo03BOJIsIeT CO3[4aBaTh MPOEKTH, PaboTawInNue mapajielbHO C
Ha3HaUYeHUEM pA3NIMYHBIX NpuopuTeToB. OyHKIUS peanbHOoro BpemMenu OC mo3BOJsSeT
yIIpaBNsATh 00BEKTOM 60JIee TOYHO U HafIeKHO.

2.5 dneKTponutTaHue

[TuTaHue npubopa MPOU3BOMUTCS OT UCTOYHHUKA IIOCTOSTHHOI'O TOKa HampsixkeHueM 24 B.

2.6 TexHUYeCKue XapaKTepPUCTUKH



O6uine cBepeHns
MoHo6nok Ha DIN-peiiky

138 x 123 x 77 MM

KOHCTPYKTUBHOE NCMONHEHNe

[abapunTHble pa3mepsl (B x L X T)
ATABA NMJIK-60

ATABA MNJIK-60.WIFI

Macca, He 6onee

CTeneHb 3alnThbl KOpryca
HanpsbkeHune nuTaHns

0,35 kr
1P20
24 B £10 % NoCTOAHHOr 0 TOKa
17 BT nna npubopa ¢ cybmopaynem GPRS
12 BT ansa ocTanbHbIX Npnbopos
AnnapaTHble pecypchbl
ArABA NJIK-60

MNoTpebnsieMasi MOWHOCTb, He Bonee

MuKpoKOHTpONNEP 32-pa3psagHbin, Cortex-A8 600 MI'y, L2-k3w 256 K6
06bem 1 TN onepaTUBHON MNAMATK 256 M6, DDR3
06beM 1 TUN GN3W-NamMaT 256 M6, NAND

06bem 1 TN 3HeproHesasucumoro O3Y 8 K6, FRAM

06bem SD-kapThl (ons MJ1IK-60.SD) no2T6
Yacbl peanbHOro BpeMeHn EcTb
CTopo)xeBon Tanmep EcTb
Moppep>xka peanbHOro BpeMeHm EcTb

NHTepdhenchbl 3arpy3kn nporpamMmm Ethernet, USB (RNDIS)
WUHTepdenchl
ATABA MJIK-60
10/100 M6/c, ranbBaHn4Yeckas pa3ssska, 1 WT.

802.11 b/g/n, aHTeHHa BHELLHASA

Ethernet

Wi-Fi (s TIK-60.WIFI) MaKc. MOLLHOCTb NnepedaTynka 21.1 abm

Tun pasbema an9 aHTeHHbl - SMA-F, 1T,
RS-485 prnnosaﬂ rasibBaHN4YeCKas pa3BA3ka

RS-232 CkopocTb 10 460 K6/c
CkopocTb fo 1 Mbut/c.

anbBaHMYeckas pa3saska, 1S011898-2, 1
T,

EGSM900/DCS1800/PCS1900, 1.

1.5, 12, 480 M6/c, pasbeM OTG/miniUSB, 1wrT.

o 6 wT.

CAN (cybmopynb)

GPRS (cybmoaynb)
USB 2.0
KonuyecTBo cioToB ans cybmopynen

Yenoseko-MalLUMHHbIA MHTEepdenc
MHaunkaTopel Nprema-nepefayn nHtepdeincos RS-485 n Ethernet
[ ByXLBETHbIN NPOrpaMMNpPyeMbIl MHANKATOP «STATE»

NHankaumnsa

OpraHbl ynpaBneHus Ixamnep «DEF»
MporpaMMHble pecypchbl
ATABA NJIK-60

OnepaunoHHas cuctema Linux RT 4.4.12, peanbHOro BpeMeHu

195 x 151 x 77 MM - C yCTaHOBJ/IEHHOW aHTEHHOW
138 x 123 X 77 MM - 6e3 aHTeHHbI (C BHELLUHEeA aHTEeHHOM)

ArABA MNMJIK-60M
32-pa3pagHbin, 4 aapa Cortex-A7 1,2 I'Tu, L2-kaw
512 K6
512 M6, DDR3
476, eMMC

ATABA MJIK-60M

MaKc. 4yBCTBUTENbHOCTb NpueMHuKa 97 obm

CkopocTb g0 1 M6/c, 2 wT. (c cybmonynem 485, 4 wrT. - 230.4 K6/c)

Paszbem RJ12 (curHanbl RX, TX, RTS, CTS), 1 wT.

CkopocTb o 500 Kéut/c.
anbBaHMYeckas passaska, 1S011898-2, 1
wT.

ATABA NJIK-60M
Linux RT 5.19.16, peanbHOro BpeMeHn

XapaKTepuCcTUKN NOAKAIOYaeMbIX YCTPOUCTB XpaHeHUs AaHHbix USB-flash

Bepcuu cneuundukaumn USB 2.0 LS, FS, HS
Tunbl JOCTYMHBIX (ha0BbIX CUCTEM FAT (12, 16, 32), ext (2, 3, 4)
MakcuManbHas eMKoCTb 276

USB-HakonuTens

XapaKTepuCTUKN NOAKJII0o4aeMbiX YCTPOWCTB XpaHeHUsA AaHHbix SD-kapT (ansa NJIK-60.SD)

Bepcuu cneundukaumm SD 2.00 yacTb A2
Tunebl SD-kapT

Knacc ckopoctu

Tunbl [OCTYNHbIX (DAROBbLIX CUCTEM
MakcumasibHasa eMKoCTb

SD-HakonuTens

SD class 2 n Bbllwe
FAT (12, 16, 32), ext (2, 3, 4)

276

2.7 YcnoBusa 3KcnayaTauum

microSD (go 2 I'6), microSDHC (o 32 '6), microSDXC (no 2 T6)



YcnoBus sKcnayatauum

Tvn nomeLLeHms 3aKpbiTble B3pbiBO6E30MaCHbIE NoMeLLeHns 6e3 arpeccnBHbIX MapoB U ra3oB
TeMnepaTypa OKpy>XatoLero o o
BO31yXa OT1-20 °C go +50 °C
TeMmnepaTypa XpaHeHUs OT1-40 °C po +80 °C

BepxHui npenen oTHOCUTENbHON BRa)HOCTK Bo3ayxa 80 % npu +35 °C n bonee
Bna)KHOCTb BO3ayXxa HU3KNX

TeMmnepaTypax 6e3 KoHAeHcaumn Bnaru
ATMoOC(epHOoe paBJieHne OT1 86 no 107 kMa

3 KOHCTPYKIIUSA KOHTPOJUIepa

KoHTpoOJIep u3roTaBiIMBaeTCd B IJIaCTMACCOBOM KOpPIyCe, NpefHa3HAYeHHOM AJIA
kpernenus Ha DIN-peliky, MeeT MOAYJIbHYIO apXUTEKTYPY X COCTOUT U3 0a30BOro 0j10Ka U
yCTaHaBJIWBaeMbIX B Hero cyomopnynei. [IogkiioyeHre BHEIIHUX Lielled OCYIIeCTBISETCS
yepe3 pa3beMHbLIE COeIUHEHNU S, PACION0XKEeHHEIE Ha TepefHel CTOPoHe mpubopa.

Ha nepenHe# cTOpoHe Ipubopa pacloIoXeHH:

* PA3bEMBbI:
= X1 - nuTaHne npubopa n curHan 6J0KMPOBKY;
» X2 - nHTepgencol RS-485-1 n RS-485-2;
= XS1, XS2 - nepembldkn «TERM1» n «TERM2» onis nogKA04eHNS TePMUHANbHbBIX
pes3ncTopoB K NHMAM RS-485-1 n RS-485-2 cOOTBETCTBEHHO;
» X3 - uHTepdenc miniuSB;
= X4 - nHTepenc RS-232;
» X5 - nHTepgenc Ethernet;

» XS3 - nepemblyka «DEF», onpeneneHne nonoxeHUs KOTOPon OCTYMNHO U3
NPUKNagHON NporpamMMmbl;

* OBYLBETHbIE KPACHO-3€e/1eHble CBETOANOAbI:
= «STATE» - nporpaMmmupyembii U3 NpUKNagHON NporpaMMbl CBETOANOL;
* «RS485-1» n «RS485-2» - nHanKaTopbl 06MeHa No nnHmMam RS-485-1 n RS-485-2
COOTBETCTBEHHO (KPACHbI LUBET - nepegaya, 3e/IeHbIN - NPUEM).

3.1 HasHayeHMe KOHTAKTOB pa3beMa X1 - NMTaHue KOHTpoJisiepa U
CUrHan 6JI0KUPOBKHM

ArABA NMJIK-60
KoHTakT Ha3HavyeHue
1 MutaHue +24 B
2 obwmin
3 CurHan 610KMpPOBKU



ATrABA NJIK-60M
KoHTakT Ha3HayeHue

1 MNuTaHne +24 B

2 O6wwnin

3 CurHan 6,10KNpoBKH
4 3a3zemneHune

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

ATABA NMJIK-60
Kontakt Ha3HauveHue

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

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

4 3a3zemsieHne

5

6

ATFABA MNJIK-60M
KoHTakt Has3HavyeHue

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

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

4 3a3zemJsieHne

5

6

3.3 Ha3HayeHue KOHTAKTOB pa3beMa X4 - RS-232

Hayajo HyMepaluu C MpaBoi CTOPOHEI pa3beMa.

KoHTakT Ha3zHavyeHue
obuwunin

RXD

TXD

RTS

CTS

Obumin

S Ul ks WINBP

Takke Ha nepegHel CTOPOHE KOHTPOJJIEPa PaclojoXkeHa CheMHas KPHIIIKa C BEIpe3aMu o[
pa3beMEHI I YCTAaHOBKM CyOMOMYyJiel BBOJa-BhIBOMA B CJIOTH mpubopa A - F. [l ycTaHOBKHU
cyOMopy el HeoOX0OMMO CHSITH ITePEeHIOI KPHILIKY KOHTPOJIEPa.

Hcnonnenue koHTpoinepa I1JIK-60.WIFI ¢ 60KoBO# CTOPOHH MMeeT pa3beM SMA mns
IIOOKIII0YeHUa aHTeHHEl WI-Fli.
3.4 FabapuTHbie pa3mepbl

['aGapuTHBIE Pa3MepHl IPENCTaBIeHE Ha PUCYHKaxX 1 1 2.

Pucynok 1 - 'abaputuaeie paamepsl ATABA TIJIK-60 u I1JIK-60.WIFI 6e3 ycTaHOBIEHHOU



AHTEHHEI
* Pa3beM /19 aHTEHHBI IIPUCYTCTBYET TONIBKO B UcmonHenuu [1JIK-60.WIFI.

Pucynok 2 - 'abaputhsle pa3amepsl ATABA TIJIK-60.WIFI ¢ ycTaHOBIIEHHOM aHTEHHOU

—

T e

MabapuTtHble pa3mepbl ATABA MJIK-60 un MJIK-60.WIFI 6e3

YCTaHOB/IEHHOMN aHTEHHbI FabapuTHble pasmepsl AFTABA MJTK-60.WIFI ¢

YCTaHOBJ/IEHHOW @aHTEHHON

4 CyOMoOOy/Iu pacIIuHpeHHs

HpI/IGOp HMeeT MOOYIIBHYIO aPXUTEKTYDPY, IO3BOJIAIOIOYIO YCTaHABIMBATL B CJIOTEI
pacCIiipenund CY6MO)IYJ'II/I BBOOaA-BBIBOld PA3JIMYHOT'O THIIA.

Bcero MoXHO yCTaHOBUTH MO IECTHU CyOMOmysed BBOOAa-BbiBofda. CIIOTEI UMEIOT YCIIOBHOE
obo3HaueHue «A», «B», «C», «D», «E» u «F»,

HekoTopble cybmMoaynun He NMeIoT rasibBaHUYeCKOn pa3Ba3ku. Bo
n3bexaHue nospexaeHus npubopa Bce NOLKMOHAEMOE K HEMY
obopyLoBaHue (KoMnbloTEp, ceTeBoe 060pyLOBaHNE, AAaTHUKN U 4p.),
MMeloLLee KJIEMMbI 3a3eMJIeHuns, OOJKHO OblTb HaleXXHO 3a3eMeHO.

He monyckaeTcs NpoTekaHuWe no uensam npubopa napasnTHbLIX TOKOB U
nepeHanpsXXeHUI, Bbi3BaHHbIX HEKAYeCTBEHHbIM 3a3eMJIEHNEM
NoaKI0OYEHHOro 060pyA0BaHUS U APYrUMK NpUYMHaMu. Mpw
HeobXxoAMMOCTN CieayeT UCNOJb30BaTh BHELIHME YCTPOWCTBA
ra/lbBaHUYECKOMN N301ALNN,

YCcTaHOBKa U n3BneveHne cybmoayneit 4oKHA BbIMOSHATHCS TOIbKO NPy
OTKJIO4YEHHOM NUTaHUK Npubopa.

4.1 Tunbl cydbmopynen
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O6o03HauyeHue OonucaHme Tvn MpuMmeyaHue
CybMopnynu aHanoroebiX BXOA0B/BbIXOA0B

Al 4 Bxofa MorpewHocTb n3mepeHns 0.5 %
5 Tok: 4-20 MA, 0-20 MA, 0-5 MA  TlorpewwHocTb n3mepenmns 0.5 %
AIO BXoAa HanpsixeHue: 0-10 B [.N1s TOKOBOTO BbIX0Aa R, < 500
2 BbIX04a
Om
TepmoconpoTuBAEHUS:

Pt100, Pt1000, 50M, 100M.

Tepmonapsl: TXK(L), Ry = 3900 Om

" ? pone DKK(), THH(N), TXA(K), S = =70 1B
TMM(S,R), TNP(B), TBP(A-1, '0OHHOCTE U.0 7
2, 3), TMK(T)

CybMopnynu pUCKpeTHbIX BXOA,0B/BbIXOA,0B
'pynnoBas onTopa3Bsa3ka

DI 4 Bxopa Cyxon KOHTaKT _ _
y UKOMM. - 24 B' IKOMM. - 1 MA
DI6 6 BX0L0OB Cyxol KOHTaKT pynnosas onTopassaska
y Ugue = 24 B, 1, = 1 MA
DO 4 BbIXoAa OTKPbITbIN KONIEKTO pynnosas onTopassaska
P P Uy = 24 B, I, = 200 MA
OnTopa3Bs3Ka C NepekKsIlYeHNneM Yyepes
SIM 2 BblX04a CumucTop HOJ1b
Uiun = ~220B, lpuu =2 A
R 2 BbIX04a KoHTaKTbl pene Uoun. = ~220 B, lgy, = 2 A
OTKPpbITLIN KOIEKTOP
pynnoBas onTopas3Bsa3ka
DO6 6 BbIXOLOB (ynpaBJjieHue LarosbiM U . =24B | =200MA
KOMM. — 1 Ikomm. —
nBUraTenem)
. 'pynnoBas onTopa3BAa3ka
DO6L 6 BbIXOO0B OTKPbITbIN KONIEKTO _ _
P P Uy = 24 B, I, = 200 MA
2 ABYX(ha3HbIX . 'pynnoBas onTopa3Bsa3ka
ENI Bx0g3 CyxOoWn KOHTaKT UKOMM. =24 B, |K0MM. =1 MA

NHTepdeiicHble cybmopynu
MoxeT bbITb YCTaHOBJIEH TOJIbKO OAUH
cybmonyne.
OpHoBpeMeHHasa paboTta ¢
485 2 KaHana 2 x RS-485 cybmonynem GPRS He
ponyckKaeTtcs
'pynnoBaa onTopa3Bs3Ka.
CkopocTb a0 230400 buT/c
MoxeT bbITb YCTaHOBJIEH TOJIbKO OAUH
cybmopnynb.
['pynnoBasa onTopa3BA3Ka.
CkopocTb a0 1 Méut/c
MoxeT bbITb YCTaHOBJIEH TOJIbKO OAUH
cybmopynb.
GPRS 1 x GPRS OpHoBpeMeHHasa paboTta ¢
cybmopynem 485 He
pornyckKaeTtcs

CAN 1 kaHan 1 x CAN

4.2 CybMopynb aHanorosbix Bxoaos Al

Cy’6MOI[y'J'[b aHaJIOTOBBIX BXOMOB Al IIpegHa3Ha4YeH OJISd BBOOa JO 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 .

4.2.1 TexHnYeckKue xapakTepucTuku cyomopyns

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’@4—2[’%30—103

gﬁhﬂ.om. 2
Bx.2(4) 3 4-20mA/0-10B

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)

4.2.2 HasHayeHUe KOHTAKTOB pa3beMoB cybmoayns

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.

4.3 Cybmonynb aHanoroebix BXono0B / Bbixopos 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 .

4.3.1 TexHN4eCKMe XxapaKTepucTuku cybmopyns

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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4.3.2 HazHayeHMe KOHTAKTOB pa3beMoB cyoMmoayns
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.

4.4 Cyomoanynb nusmepeHusa 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
BhICTynaTh . OmeTka 3KpaHa [0JIKHa OBITh HaJleKHO M30JIMPOBaHa OT 3JIEKTPUUYECKOTO
KOHTAKTa C JAPYTMMH IPOBONHUKAMU U 3ME€MEeHTaMU MeTalludeCcKuxXx KOHCTPyKuuu. He
IOITyCKAeTCs MCIO0JIb30BaTh TEPMOIIaphl C HEU30JIMPOBaHHLIM Pab04YMM CIIaeM.

IIng MoHTaxXa MK [eMOHTa)Xa IIPOBoAa HeoOXOOMMO OTBEPTKOW HaXaTh Ha
COOTBETCTBYIOIINM 390K pa3dbeMa. BCTPOeHHBIM HAaTYMK TeMIlepaTyphl XOIOJHOTO Clas
PacIoioKeH B HETIOCPEICTBEHHOM OJIM30CTH K pa3beMaM.

4.4.1 TexHn4eckKue xapakTepucTuKu cyomopyns

Mogyns TMP Monyne THMP
X1 (X2} X1 (XZ)
ek EaHT . Uanes | XoHT,
s '
Bz, 1+ i .+ i :D
I}
Fix .2/ - z S]nt Bx.z/- z —
Bx.3 3 [ Bx.3 3 \L
AaTunm  TEHED-pE OfE, ©HIH.
LSl T ) Y m | 1.1|I:.L
NogkopyeHHs TeRMOIOTPOTHRTSHNR NoagrRETeHMs TaPMoTaRH

Cxema nogkityeHna cybmonyna nsmepeHns temnepaTtypbl TMP
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TexHUYECKUE XapaKTePUCTUKKU CyOMOIy s u3MepeHus TeMnepaTypsl TMP:

MapameTtp 3HayeHue
Yncno BXOLHbIX KaHANoB 2

TepmoconpoTusneHns: Pt100, Pt1000, 50M,
100M, 5011, 100M.

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

Mpenen 0CHOBHOWM NPUBELEHHOWN NMOrPeLHOCTH, % 0.5

JranasoH n3mepseMoro conpoTusieHuns, Om 0 - 3905

V3mepunTenbHbIn TOK AN TEPMOCONPOTUBAEHUN, He Bonee, MA 1

CxeMa nogkayeHns TepMoConpoTUBAEHNA TpexnpoBogHas

[dnana3oH n3mepsaeMoro HanpsxeHus, MB -70 ... +70

CxeMa nogkJo4yeHunsa Tepmonap IByxnpoBogHas

lMonoca noaaBsieHNs peXxeKTopHoro puneTpa, Ny oT 49 no 51

Koah@. nofaBneHns pexxeKTopHoro unbTpa, dB 62

MNMocTosiHHasa BpeMeHn ®HY, ¢ 2,0

Bpems onpoca cybmonyns, He 6bonee, Mc 10

anbBaHM4ecKas nsonauus OtcyTcTByeT

MoTpebneHne oT BHYTPEHHEr0 NCTOYHUKA 24 B, He 6onee, MA 0 (OTCYTCTBYET)

4.4.2 HazHayeHMe KOHTAKTOB pa3beMoB cyoMmoayns
Ha3HaueHre KOHTAKTOB Pa3beMOB CyOMOMYIs ©3MepeHus TeMmnepatypsl TMP:

Pa3beM KoHTakT HasHauyeHue

1 KaHan 1. TepmoconpoTusfieHne n3meputenbHblil Bxog 1 / TepMonapa «+»
KaHan 1. TepMoconpoTuBneHne N3MepuTebHbIN BXog 2 / TepMonapa «-»
KaHan 1. TepMOCONpPOTMBAEHNE N3MEPUTEBHBIN BXO4 3
KaHan 2. TepmoconpoTussieHne n3meputenbHbll Bxog 1 / TepMonapa «+»
KaHan 2. TepMoconpoTuBneHne N3MepuTebHbIN BXo4 2 / TepMonapa «-»
KaHan 2. TepMOCONpPOTUBAEHNE N3MEPUTEBHBIN BXO4 3

X1

X2

W NN WN

4.5 Cyomoaynb ouckpeTHbix BxoaoB DI

CybMmonynb OUCKpPEeTHHIX BxomoB DI mpemHa3HaudeH [Jig BBOHA [0 YETHIPEX OUCKPETHHIX
CUTHAJIOB TUIIA «CYXOM KOHTAKT» UJIU «OTKPHITHU KOnneKTop». Kanansl 3 u 4 cyOMonyns
MOTYT BBICTYIIaTh B POJIA CYETHHIX BXOMIOB (KaK BEICOKOCKOPOCTHBIX, TAK U HU3KOCKOPOCTHBIX)
c ¢yHkImen antunpedesra AT BO3MOXKHOCTHU UCIIOJIb30BaHUS NAaTYUKOB C MEXaHUYECKUMU

KOHTakTaMu. CyOMOAy/ib UMeeT IPYIIOBYIO raJlbBaHUYECKYI0 U30JISIHIO.

4.5.1 TexHnYecKne xapaKTepucTuku cyobmopyns



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.

4.5.2 HazHayeHue KOHTAKTOB pa3beMoB cybMmopyns

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.

4.6 Cyomoanynb puckpetHbix Bxopos DI6

oy BES HaEvae D18

- HiTeEE TMIL COTRDUTER EoLRsETOp

Npenesamss . Eswrased 4 pariemcs K1 @ 53 ciasesems

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.

4.6.1 TexHnyeckne xapakTepucTUKK cyomMopyna aucKpeTHbix Bxonos 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.

4.6.2 HasHayeHUe KOHTAKTOB pa3beMoB CyOMoAayns AnMCKpeTHbiX BxopoB 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.

4.7 CybMoaynb AUCKPETHbIX BbIXOA0B TUNA «OTKPLITbIA KosiekTop» DO
CyOMonymb OUCKPETHHIX BEIXOMOB DO mpegHa3HaueH s BHIBOAA [0 YEeTHIPEeX OUCKPETHHIX

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

4.7.1 TexHnyeckue xapakTepucTuku 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)

4.7.2 HasHayeHue KOHTAKTOB pa3beMoB cybmoayns
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.

4.8 Cyomoaynb AUCKPETHbIX BbIXOAO0B TUNA «OTKPbITbIN KONIEKTOP»
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

4.8.1 TexHnYeCKne XapaKTepUCTUKU MOAY IS AUCKPETHbIX BbixonoB 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

4.8.2 HaszHayeHUe KOHTAKTOB 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

4.9 CybMoaynb AUCKPETHbIX BbIXOH0B TUNA «OTKPbITbIA KOJIJIEKTOP»
DO6L

CyOMonynb QUCKPETHHIX BEIX0O0B DOGL nmpemHa3HadyeH IJIs BBIBOMA [0 IIECTH OUCKPETHBIX
CUTHAJIOB THUIIAa OTKPHITHIM KOJIeKTop». CyOMOOy/nh UMEET T'PYIIIOBYIO rajlbBAHUYECKYIO
U30JIALHUI0.
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CxeMa MoAK/Mo4YeHNS MOAY A ANCKPETHbIX BbIXOLOB
DO6L

4.9.1 TexHUYECKUE XapaKTEePUCTUKN MOAYNA AUCKPETHbIX Bbixoaos 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

4.9.2 Ha3HayeHue KOHTAaKTOB pa3beMOB MOA YA 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

4.10 CybMopynb AUCKPETHbIX BbIXOA0B TUNA «CUMUCTOpP>» 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.

4.10.1 TexHU4eckue 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)

4.10.2 Ha3Ha4yeHue KOHTAaKTOB 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

4.11 CybMopynb AUCKPETHbIX BbIXOA0B 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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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

4.11.1 Ha3HayeHMe KOHTAKTOB pa3beMoB cybmopyns

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

4.12 Cyomopynb 3Hkopepa 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

4.12.1 Ha3HayeHUe KOHTAKTOB pa3beMoOB Moayss SHkoaepa 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

4.13 Cyomopynb nutepcgencos 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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4.13.1 TepMUHUpPOBaAHUE JINHUMU

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.

4.13.2 TexHU4YeCKue XapakTepuCTUKU, Ha3HaAYeHMe KOHTAKTOB, CXeMa NoAKJIo4YeHuUs
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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

4.14 Cyomopynb nutepcgencos CAN

Cybmonynbs untepdeiicor CAN mpemHa3HauyeH OIS KOMMYHMKAIUM Mpubopa o JIMHUSIM
cBsi3u CAN. CyOMoOOynb COCTOMT U3 OBYX He3aBUCHUMHIX KaHanoB CAN c rpymnmoBoi
rajbBaHUYECKOU HU30JISAIUEN.

Cxema mopkiioueHuss cyomonyns Kk nuauu CAN nmpuBemeHa Ha pucyHke 10. B cimyuae
ucnonb3oBanusa AnuHHON nuHuu CAN (6omee 100 M), a TakXKe JTMHUU IPOKIAfbIBAEMOU B
YCIOBUAX BO3[EUCTBUSA 3HAYUTEJIbHBIX 3JIEKTPOMArHUTHHIX IIOMeX, PEeKOMEH[yeTCs
MCII0Ib30BaTh 9KpaHUPOBaHHEIEe Kabesu ¢ gpeHaxHbIM TpoBogoM (KHMIIBIB 1,5 x 2 x 0,78;
KHWIIOB 2 x 2 x 0,6 unm aHaJOTU4YHBIE), CXeMa MOAKIII0UYEeHUS KOTOPHIX IpHBeAeHa Ha
pucyHke 11. 9kpaH Kabens cienyeT COeIUHATL TOJIBKO B OJHON TOUYKE K [peHaXXHOU Lenu
COOTBETCTBYIOIIEHN JINHUM.

4.14.1 TepMUHUpPOBaHUE JINHUMU

B okoHeuHHIX y31ax nuHUM CAN yCTaHABIUBAKOTCA TEPMUHAJIbHBEIE PE3UCTOPHl Rs*. [lns
TTOOK/TIOYEHNST 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,
HeoOX0OUMO 3aMKHYTh [AXaMIepoMm KOHTakTh 1-2 XS1 u XS2. [Ing mogkmio4dYeHus
TePMHUHAJIbHOTO pe3uctopa 2-ro kaHana CAN, HeoOX0guMO 3aMKHYTh KOHTAKTH 1-2 XS3 u
XS4. YToObl OTKIIOYUTh TEPMUHANIBHLIN PE3UCTOP, HEOOXOOUMO YCTaHOBUTD OXKaMIlep Ha
KOHTAKTH 2-3 XS1 u XS2 mns 1-ro kaHana, u XS3 u XS4 gns 2-ro ka”Hana CAN.

[Ins mocTyma K AXKamIlepaM TepPMHHAIbHBIX PE3UCTOPOB HEOOXOOUMO OTKPYTUThH U CHSTH


http://docs.kb-agava.ru/view/%D0%A4%D0%B0%D0%B9%D0%BB:Image016.png

3a[HIOI KPHINKY mpubopa ¥ BEIHYTh CYOMOOYJIb M3 CJOTa. Ilocjie 4ero yCTaHOBUTH
cyOMomOynb B CIIOT, yOeIUBIIKCEH, YTO pa3beM CyOMOMYysIs BOIIE]I B COEOUHUTENb C KPOCC-
IIJIaTOM, YCTAaHOBUTD 3aIHIOI0 KPHIIIKY Iprbopa 06paTHO.

B cocTaBe npubopa MoXXeT 6biTb MCNOSIb30BaH TONIbLKO 0AMH CybMoay b
nHTepgencos CAN. Mpu 3TOM OH MOXKeT BbITb YCTaHOB/IEH B 1060
CcBOOOAHbLIN C/OT.
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Cxema nogkntoyeHns cybmonyns CAN K nimHun CAN

4.14.2 TexHU4YeCKUe XxapakKTepuCTUKU, Ha3HaYeHUe KOHTaAKTOB, CXeMa NoaKAl4YeHuUs
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Cxema nogksitoyeHns cybmoayns CAN K 3KpaHUPOBAHHON NHUK
CAN ¢ gpeHaxHbIM

TexHUYeCKMe XapaKTEePUCTUKK cyOMomyis uHTepdeiicoB CAN:

MapameTp 3HauyeHue
Yncno kaHanos 2
[anbBaHMYyecKas pasBsa3Ka 'pynnosas, 1000 B

Monoepxunsaemas cneumdukauns CAN1SO011898-2
CKOpOCTb Nepefayn AaHHbIX, MaKc. 1 M6uT/c
40 m npn 1 MéunT/c;

JLAMHa AMHUM CBSA3M, MAKC. 500 m npun 125 KbuT/c.
1000 m npu 50 KéuT/c.

Yuncno y3nos, Makc. 30

[OnvHa oTBETBNIEHUSA JINHUN, MAKC. 0,3m

Ha3HayeHre KOHTAKTOB Pa3beMoB cyoMomynst uHTepdeiicoB 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

4.15 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.

4.15.1 PaboTta Mmopoema

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.

4.15.2 TexHn4YecKue XxapakTepuCTUKM U CXeMa NOAKJIIOHYEeHUsA

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 3HayeHue

Tun mopyna GSM/GPRS SIMCom SIM800C
Pabo4ynin YacTOTHLIN OAMana3oH EGSM900/DCS1800/PCS1900
Twun aHTEeHHOro coeanHNTEnNs MHe3no SMA
. 4 (EGSM900)
Knacc BbIXOAHOW MOLLIHOCTY NepenaTymka 1 (DCS1800/PCS1900)

npvem go 85600 6uT/c

CkopocTb obmeHa B pexume GPRS nepeaaya 1o 42800 6UT/C

CkopocTb 0bmeHa B pexume CSD 9600 6buT/c

MopnepxunsaeMble TUMbl SMS SMS-MO, SMS-MT, SMS-CB

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

NHTepdenc ceasu c npubopom BHyTpeHHMI, nocnenoBaTeNbHbIN
CkopocTu obMeHa no nHTepdency ceasu 1200/2400/4800/9600/38400/57600/115200 6uT/cC
YnpaB/ieHne NOTOKOM AaHHbIX MHTepdenca CBA3n MporpammHoe

Tvn BHELWHero AUCKPETHOro BXOAHOM0 CUrHaa

NPUHYANTENBHOr0 BKJIKOYEHNA / BbIKJTOYEHNA CyxoW KOHTaKT, OTKPbITbIA KOIEKTOP
moaema ON/OFF

anbBaHu4eckas usonauus curHana ON/OFF MpucyTcTeyeT

MoTpebneHne OT BHYTPEHHEro NCTOYHMKa 24 B, umn.,

He Gonee 175 mA

Ha3HayeHWe KOHTAKTOB pa3dbeMa CUTHaJlla MPHHYAUTEIbHOTO BKIIOUYEHUS / BHIKIIOUEHUS
momeMa GPRS:

Pa3bem KoHTakT HasHa4yeHue
1 ON/OFF

X1
2 O6Lwwmn

5 IToaroroBka KOHTpPO/UIEpa K UCIO/IL30BAaHHUIO

5.1 Obwme ykasaHus

B 3uMHee BpeMs Tapy C KOHTPOJIJIEPOM PaclaKOBHIBAaTh B OTAIJIMBAaEMOM IOMEIEHUHU He
paHee 4yeM 4yepe3 12 4yacoB MoCjie BHECEHHUS B IOMelleHHMe. MOHTaX, 9KCIlyaTalusa U
OEeMOHTaX KOHTPOJIJIepa MOJIKHB NMPOMU3BOOUTHLCS MEPCOHAIOM, 03HAKOMIIEHHBIM C
IpaBUJIaMKd €ro SKCIJyaTalluu ¥ TMPONMIEOIIMM HHCTPYKTaxX 1o pabote cC
371eKTP0000pYyNOBaHNEM B COOTBETCTBUU C IIPaBUIaMH, YCTAHOBIIEHHEIMU Ha MPEOIPUSTHH-
noTpeburere.

5.2 YKasaHua mep 6e3onacHOCTH

[To crmoco0y 3aImuTH OT MOpPaXKeHUS 3NEKTPUUYECKUM TOKOM KOHTPOJIJIEP COOTBETCTBYET
kiaccy 0 mo I'OCT 12.2.007.0-75.

[Tpu 3KCIIyaTallMyd ¥ TEXHUYECKOM 00CTyXKMBaHUU Heo0XomuMo coOmomaTh TpeOoBaHUS
I'OCT 12.3.019-80, «IIpaBuni 3KCIIyaTalluyd 3JIEKTPOYCTAHOBOK IOTpebuTenei» u «IIpaBun
OXpaHHl TPy[a IPH 3KCIJTyaTalliy 9JIEKTPOYCTAaHOBOK MOTPeOUuTesnei».

HpI/I SKCIIIIyaTallUM KOHTpPOIJIJIeEpa OTKPBITEIE KOHTAKTBlI KIIEMMHHKOB HaAXOOATCA IIO[N



HalIpA2KEHUEM. YCTaHOBKy KOHTPOJIJIEPa ClenyeT IMPOU3BOOUTL B CIIETUAIN3NPOBAHHBIX
I.T_IKa(l)aX N IIMHWTaX, OJOCTYII BHYTPh KOTOPHBIX Pa3pPeEIIEeH TOJIBKO KBaJ'[I/I(l)I/II_[I/IPOBaHHBIM
ClieqnaJInCTaM.

JItoOble TOAKIIIOYEeHUSI K KOHTPOJIIEPY U PaboTHl 0 €T0 TeXHUYECKOMY 00CIyKHUBaHUIO
IIPOM3BOAUTH TOJIBKO IIPU OTKIIOYEHHOM NMUTAHUU KOHTPOJIJIEpa U MOOK/II0YEHHBIX K HEMY
YCTPOUCTB.

YcTaHOBKa ¥ M3BlIeYeHHe CyOMOMyJel MOIKHa BBIIOJHATHCS TOJIBKO IMPYH OTKIYEHHOM
nUTaHUM Tpudopa.

5.3 MoHTaX ¥ noakJaYeHMe KOHTpoanepa

HekoTopble cybMoaynn He UMEIOT ranbBaHNYeCKON pa3Ba3ku. Bo
n3bexxaHne NoOBpeXXAEHUS KOHTPOJIIepa BCe NOAK/IOHAEMOE K HEMY
obopyLnoBaHue (KoMnboTep, ceTeBoe 0bopyL0BaHUE, AAaTHUKN U Ap.),
nMeloLLee KeMMbl 3a3eMJIEHNS, AOJHKHO BbITb HaAEXHO 3a3eMsieHo. He
L0MYCKaeTCa NpoTeKaHne No LenaM KOHTPOJJIepa NapasnTHbIX TOKOB U
nepeHanps»XXeHWN, Bbi3BaHHbIX HEKA4YE€CTBEHHbIM 3a3eMJIEHNEM
NoAK/4YeHHOro 0bopyaoBaHMa N ApyrumMu npudmHamu. Mpu
HeobxoaMMoCTH CnefyeT UCNO/b30BaTh BHELUHME YCTPONCTBA
ranbBaHNYeCKON N30NALNN.

NE=E0

X1

| O=n KontT.
+24B 1 [+ Mwranxe opHSopa
ot 2 —3_ 248

Enak. 3 [ Cureaz BIOXHDORXHM

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

KonTponmnep yctaHaBnuBaeTca Ha DIN-peliky 35 MM IIpu IIOMOIIY CIIel[MaIbHBIX KPEeleXKHbIX
PY4Y€K, pacloioXKeHHBIX C IPaBOU U JIEBOM CTOPOHHI KOPIIyCa.

[Ipu pa3MelleHUW KOHTPOJIJIEpa ClIedyeT MOMHUTh, YTO IPU 3KCIJIyaTalli¥ OTKPHITHIE
KOHTaKTHI KJIEMM HaXOMASTCS IOJ HalpsSKeHWeM, OTIaCHBLIM [IJI YeJI0OBeYeCKOU XKU3HU.

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

CxeMa noakJlyeHnsa NUTaHna U curHana
6noknposkmn Kk ATABA MK-60M

[IuTaHMe KOHTpOJIJIepa HOIXKHO OCYIIECTBIATHCA HaNpsAXKeHWeM, YKa3aHHBIM B pa3felie
#TexHrYeCKNe XapaKTEePUCTUKH.
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[TogkmroyaeMble K KOHTPOJIJIEPY IIPOBOAA [OIXKHEI OBITh MHOT'OXKHUIIBHEIMU ceueHreM oT 0,25
mo 0,5 MM, PekomerayeMele Tunsl Kabeneir MKIII, MK3III, MKIIIM I'OCT 10348-80.

CxeMa TMOAKIIOYEHUS MUTAHUS KOHTPOJIJIepa W CHUTHaja OJOKMPOBKM IIpHUBefeHA Ha
PHUCYHKE.

CurHan OIOKMPOBKHU SBJISETCS OBYHAINlPAaBJIEHHHIM U MOXKET OBITh MOOKJIIOYEH K JIMHUU
OTOKMPOBKM IapajjieIbHEIM COeOUHEHUEM [IJIsi YCTAaHOBKYU UM ONpPeeSIeHUsS COCTOSHUS
OJIOKMPOBKY IIPY COBMECTHOM MCIIOJIL30BaHUK HECKOJIbBKMX KOHTPOJIEPOB. YCTAaHOBKA WX
ompefieleHNe COCTOSTHUS CHUTHaJa 0JIOKUPOBKU OCYIIECTBISETCS MPUKIAMHOM MPOrpaMMOii
yepes aparBep OC Linux.

XapakTepUCTUKH CUTHaJIa OJIOKMPOBKH:

TUN CUrHanNa - ABYHaANPaBJIEHHbLIN C OTKPbLITLIM KOJIJIEKTOPOM;

* Hanps>xeHue - 5 B;

* MUHUMabHOE Hanps)XeHne curHana norn4eckon eanHuubl - 2,3 B;
* MaKCMMaJibHOe HanpsXXeHue CMrHasia ornyeckoro Hynsa - 1,0 B;

* MaKCMMaJibHOe KOJINYECTBO MOAKJIYEHHbIX KOHTPOo1epoB MJIK-60 K AnHMM 610KMPOBKM
- 8.

[Ins koruTponnepoB ¢ Wi-Fi B KOMIIJIEKT IMOCTaBKU BXOOUT aHTeHHa Wi-Fi, koTopas
yCTaHaBJIMBAETCS HEOCPEACTBEHHO Ha aHTEHHBIN pa3beM.

[Tpu pa3MelleHMN KOHTPOJJepa BHYTPH IIKa(pOB U MOMEIIeHUX B YCIIOBUSAX OTCYTCTBUSA
IPSIMOTO PAgUOIPO3PAvYHOro TPaKTa CBI3u ¢ 0a30BuIMU cTaHIusMu Wi-Fi, a Takxke gmns
YBEPEHHOTO IIpHeMa CurHajla Ha OONbIINX PacCTOSTHUAX, HEOOXOMMMO MCIIOJIb30BaTh
BHEIIIHIOI0 BHIHOCHYI0 aHTeHHY Wi-Fi ¢ passemom SMA-M.

Meunx 2

E -4 1]

E aprmm
FOTPCHOTEAN

CxeMa nogkntoyeHns nmHuin RS-485

CxeMbl IOOKNIOYeHUs NUHUKA RS-485 npuBegeHsl Ha pUCYHKax HUXKe. [[JI IOOKIIOYEHU S
BCTPOEHHLIX TepMUHANbHEX pPe3ucTopoB 120 Om Ha nuHuAX RS-485-1 u RS-485-2
npenycMoTpeHs nepeMblyku XS1 u XS2 coorBeTcTBeHHO. UTOOB MOAKIIOYUTH
TePMUHAJIbHBIN PE3UCTOP, HYKHO YCTAHOBUTH IIEPEMBIUKY B IIOJIOXKEHUE 1-2, OTKITIOYUTD -
2-3. [1epBrlil KOHTAKT nepeMbidek XS1 u XS2 moMedeH CUMBOJIOM «1».

5.4 NMoMmexu n MeTOoA bl UX NOAABJIEHUA

Ha pa60Ty KOHTPOJIIIE€pa MOTYT OKa3bIBATh BIIMAHNE BHEITHUE IIOMEXHM, BO3HUKAIOIINE II0M
BO3[E€HCTBUEM SJIEKTPOMAaTI'HUTHBIX IoJien (SJ'IeKTpOMal"HI/ITHbIe HOMGXI/I), HaBOOHMMEBIE Ha CaM
KOHTPOJIJIEP U Ha JIMHUHK CBA3KW KOHTPOJIJIEPA C BHEIITHUM OGOpy,E[OBaHI/IeM, d TaKXKe IIOMeXH,
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BO3HUKAIOIINE B IUTAIOMIEN CETH.
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Cxema NoakKto4YeHUs 3KPaHUPOBAHHLIX JINHNN
RS-485 ¢ gpeHa>kHbIM NPOBOAOM

Inss yMeHbUIEHUS BJIUSHUSA 3IeKTPOMATHUTHBIX IIOMeX HeOOXOOUMO BHIIONHSITH
IIpUBeJleHHBIe HUXKEe PEeKOMEeHMalluu:

= 0becneynTb HafeXXHoEe SKPAHUPOBAHNE CUTHAMBHBIX IMHWUIA, SKPaHbl cnenyeT
3/1eKTPUYECKN N30MPOBAThL OT BHELLHEro 060pyN0BaHMS Ha NPOTSXKEHUN BCE TPacChl U
NOACOEANHSATb TONIbKO K NpeaHa3HaYeHHOMY KOHTaKTY;

= ONS IMHWIA CBA3W UCMOJIb30BaTh APEHAXHbIN NPOBOA A5 BbipaBHUBAHMSA MNOTEHLIMAN0B
npuemMonepenaTynKoB;

* KOHTPOJIJIEP PEKOMEHAYETCA YCTaHABAMBATb B METa/lJINYECKOM LWKadgy uan wuTe,
BHYTPW KOTOPOro He A0J1XKHO ObITb HUKAKOro CUI0BOrO oGopynosaHmn (KOHTaKTopOB,
I'IYCKaTeJ'IeVI nT.n.), KOpnycC WKnTa nan wkadga fo/KeH ObITb HAOEXHO 3a3EeMJIEH.

HHH YMEHBIIEHUA 3JIEKTPOMAIHUTHEIX IIOMEX, BO3SHUKAKIINX B MUTAIIEl CeTH, cienyetr
BBEITIOJIHATH CIIEOYIOINHE PEKOMEHOAITNN:

= NOAKJIYATb KOHTPOJIJIEP K NMUTAIOLLEN CETU OTAENIbHO OT CMI0BOro 060pyA0BaAHNS;

= NPV MOHTa)Ke CUCTEMbI, B KOTOPOW paboTaeT KOHTpoONNep, ClelyeT y4uThiBaTb NpaBusa
opraHm3aunm seKTUBHOIO 3a3eMJIEHUS;

= BCE 3KpPaHbl N 3a3eMadowmne NMHN NpokKaanbiBaTb N0 CXeMe «3Be34a», Npu 3ToM
Heobxoamnmo obecneynTb XOpOLLII/II7I KOHTaAKT C 3KPaHMUPYOLWNM WK 3a3eMNAdEMbIM
3J1EMEHTOM;

= 333eMAIWMe LUenu OOSIKHbI ObiTb BbIMOJHEHbI nposogamnm C ce4eHnem He MmeHee 1 MMZ;
* YCTaHaBJ/INBaTb CpVIﬂprbI CeTEeBbIX NMOMeX B JINMHNAX NNTaHNA KOHTPOJ11€Pa;

* YCTaHaB/MBaTb MCKPOracawme GuabTpbl B IMHUAX KOMMYyTaLum CUI0BOroO
obopynoBaHus.

6 HacTporka u pabdoTa ¢ KOHTPOJIJIEPOM

Ha ypoBHe omepalioOHHOK CHCTEMH KOHTPOJIIEP UMeeT (paiijioBEle PECYPCH M CUCTEMHYVIO
KOHCO/Ib. B daiinax comepxurcs Heobxogumas uHpopMmanus s padorer OC. KoHCOmb
CITy2KUT AJ11 UHTePaKTUBHOTr0 B3auMoaerctusd ¢ OC (BoimonHenus komang OC u T. 1m.).
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6.1 HacTpouKa u TeCTUpoBaHUE KOHTpoNepa NPU NOMOLUM CUCTEMHOM
YTUAUTDI

KoHTponnep MoxeT ObITh CKOHGUTYPUPOBAH U MMPOTECTUPOBAH IIPU IIOMOIIK IPOTPAMMHOT0
obecreuenus #«CucremHas yrunuta [1K-60». CucTeMHasi yTUINTA BHIIOIHSIET CIIeAYIOIITe

GyHKIMU:

= oTobpaxkeHune TnNa ycTponcTea, Bepcun OC Linux, Tuna cpefbl NCAOIHEHNS;
» 0TOOparkeHne N N3MEHEHNE CUCTEMHbIX MAapaMeTPOB KOHTPONEPa;

= oTobpaXkeHne xapakTepuCcTUK 1 COCTaBa annapaTHoOro obecnevyeHns KOHTpoaepa -
npoueccop, obbem O3Y, cocTas cybmoaynen;

* poBepka paboTbl cybMmonynen - oTobpa)keHne 3Ha4eHWU BXOOHbIX CUTHAJIOB,
ynpaBJieHNe BbIXOAHLIMW KaHanaMmu;

= 3arpy3ka npuknagHoro MO B KOHTpoONNEp;

= 0TOOparkeHne NOAK/IOYEHHbIX HAKOMUTENEN, BO3MOXHOCTb NPOBEPKK SD-KapThl Ha
ownbkm n hopMaTupoBaHme ee B hannosyto cuctemy FAT32/Ext4;

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

CucTteMHasl yTUIUTA YCTaHOBJIEHA B KOHTPOJIJIEP IIPX €r0 IIOCTaBKe.
II71st moCTyIa K CHCTEMHOM YTUIMTE He00XOIUMO ITPOU3BECTH CIEYIOIINe NeUCTBHUS:
1) oTkpoiiTe Opay3ep U B afipecHOM CTPOKe BBeguTe IP agpec KOHTPOIEPa;

2) B OTKPHIBIIEMCSI OKHE BBEUTE Mapojb (1o ymondanuo 111111).

6.2 ®annoBas cucteMa

QainnoBas cucreMa cocTout u3 cucreMHou ®C u mouTupyeMou ®C, KoTopast JOCTYIHE KaK
[JIS1 YTeHUS, TaK U OJIA 3alUCU. TOYKM MOHTUPOBAHUS BHEIIIHUX HAKOIIUTEIIEN:

= /run/media/mmcblkOp* gna microSD-kapTbl;
= /run/media/sda* pna n USB-chneww.

USB-(¢nemka 1 Apyrue yCTpPOKXCTBa BBOAa (MBIIIb, KJIaBUaTypa u T. I1.) IOAKIIIYAOTCS 4epes
nepexogHUK OTG miniUSB - USB A (B KOMIIJIEKT He BXOJIUT).

6.3 KoHconb

CucteMHas KOHCOJIb - KOHCOJb 3arpy3uuka U-Boot m KoHconp Linux HaxoguTcsd Ha
nocnegoBatesibHoM nopTy RS-232 . [TapaMeTprl TepMUHAasa A1 KOHCOJIU CIIeAYIOIIUe:

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

* YeTHOCTb: HeT;

= CTONOBbIE BUTHLI: 1;
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= yrpaBJeHNE NMOTOKOM: HET.

CoeguHeHNEe KOHTpOJIJIepa C IMEepCOHAlIbHEIM KOMIBIOTEPOM 10 HHTepdercy RS-232
IIPOM3BOAUTCS HYNIb-MOJEeMHBEIM KaOeneM udepe3 nepexogHuk RJ12-DBIM. [lepexomHuk
BXOOUT B KOMIIJIEKT IIOCTaBKU KOHTpoJiepa. [Ipu 3arpyxeHHoi OC, MOOKIIYEHHOU U
HaCTPOEHHOU CeTH AOCTYI K CUCTEMHOM KOHCONU Linux MOXKHO nonyuuTh yepe3 Ethernet
unu miniUSB (RNDIS) no SSH. Koxcons 3arpy3uuka U-Boot mocTymHa TONBKO 1O
nHTepdency RS-232.

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

obopynoBaHume (KomnbloTep, ceTeBoe 0b0pyAOBaHMe, AaTYUKK 1 4p.),
nMeloLLee KeMMbl 3a3eMIEHNS, AOJHKHO BbITb HaAEXHO 3a3eMJIEHO.

HoCcTyn K CUCTEMHOM KOHCONIX Linux Ha KOMIBIOTEPE NMPOUCXOOUT Yepe3 IporpaMmy-
TepMuHaJ, HanpuMmep, PuTTY unu aHaoruyHylo.

PeKBU3UTHI 1711 BXOa B KOHCOJIb:

= JIOTUH: root;
* MapoJib OTCYTCTBYET.

CeTeBble PEKBU3UTH [JI OOCTYIa K KOHCONMX Yepe3 SSH yka3aHnbl B pa3pnesne #IlapaMeTpel
cetu Ethernet

6.3.1 BnokupoBaHue BbiBOAA COOOLLLEHMI B KOHCOJIb NPU 3arpy3ke KOHTposepa

[Ipu HeoOXOOMMOCTH MOKHO 3a0J0KMpPOBaATh BEIBOJ COOOIIEHUN B KOHCOIbL IPU paboTe
3arpy3uuka U-Boot u OC Linux. biokupoBaHue BEIBOfa B KOHCOJIb yipasisgerca B OC Linux
IyTeM 3aflaHUsl IEpEeMEHHBIX OKpyXkKeHus 3arpy3uuka U-Boot ytunuton fw setenv.

Ins 6M10OKMPOBaHMUS BHIBOJA B KOHCOJb mpu pabore OC Linux HeoOxomuMoO 3amaTh
IepeMeHHYI0 OKpyXKeHus “silent linux” co 3raueHuneM “yes” u 3aTeM COXpPaHUTH U3MEHEHUS.
[l71s1 3TOr0 B TEpMUHAJIE CUCTEMHOM KOHCOIX Linux mociaeqoBaTeIbHO BEIIIOTHUTh KOMaH/IbI:

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

I[Tocrme 3TOTO IPOM30MIET Iepe3arpy3ka KOHTPoJiepa 6e3 BEIBofa B KOHCOIb coobienuit OC
Linux.

YTo6bl BKIIOYUTD BEIBOA B KOHCOIb OC Linux, Heo6X0guMo aHANOTMYHEIM 00pa3oM 3afaTh
nIepeMeHHYI0 OKpyxkeHud “silent linux” co 3HaueHueM “no”.

I 6I0KMPOBaHMS BEIBOAA B KOHCOJb IIPK paboTe 3arpy3unka U-Boot HeobxomuMo 3amaTh
IIepeMeHHYI0 OKpykKeHud “silent” co 3Hauenuem “1”.

| fw setenv -c /etc/fw _env.NAND.config silent 1 |
| reboot |

II11s1 BKITIOUeHUs BBIBOJA B KOHCOMb 3arpy3unka U-Boot HeoOXoouMo yoanuTh mepeMeHHYI0
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OoKpyXkeHHus “silent”, He ykasaB gy Hee 3HadeHue. [I714 4ero B TepMUHaJIe OCIef0BaTeIbHO
BEIIIOJIHUTE KOMAaHIHL:

| fw_setenv -c /etc/fw_env.NAND.config silent |
| reboot |

KopoTkoe cooOIreHne mepBUYHOro 3arpy3uuka MLO He O10KUpPYeTCs OIS UarHOCTUKH.

6.4 OTKNO4YEeHUe KOHCOJIU Ha nopTy RS-232

B cnyuae, ecnu K nopty RS-232 Heob6xoguMo MOOKIIOYUTH KaKoe-MubO0O o00pymoBaHUE,
Heo0X0IMMO OTKIIOUUTh CIyxkO0y getty, paboTatomryio Ha mopty RS-232.

HHH BBIIIOJTHEHU ST OTKITIOYEHUS BHIIOTHUTE OEHMCTBUSA B YKa3aHHOM IIOPAOKE:

1. nogkno4mMTEeCh K KOHTpOIEpY Yepes nHTepdenc USB nnn Ethernet;
2. BbIMONHUTE KOMaHAbl:

OTKJIIOUEHUE aBTO3arpy3KU CIyKObI IIPU CTapTe KOHTPOJIEpa:

6.5 MapameTpbl ceTn Ethernet

[To ymonmuanuio uutepdelic Ethernet ethQ) HacTpoen Ha monydyeHue CETEBHIX HACTPOEK IO
DHCP.

Ons umuaTepderica usbh0 (RNDIS) ycTraHOBIEHH CHeAyiole CTaTU4YEeCKHE CETeBHIE
PEKBU3UTHI:

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

[IpocMmoTpeTs IP-afipec ¥ ApyTyIO CeTeByl0 KOHGUTYpallKio A7 Bcex uHTepdericoB Ethernet
MOXXHO Ha #BKlangke «CeTeBble mapaMeTPhLl» CUCTEMHOW YTHUIIMTHL UMM B KOHCONU Linux,
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HabpaB KOMaHOY:

3apmaTh craTudeckui IP-ampec uHTepdelica eth0) MOXHO Ha TOM Ke BKJIafKe CUCTEMHOH
yTunutel 1160 B daiine /etc/systemd/network/10-eth.network, Hanpumep:

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

6.6 CuctemHas pata, BpeMms

st YCTaHOBKH BPEMEHHU U OATHI CIIEOAYET HepeﬁTH Ha #BKIanky «JlaTa ¥ BpeMs» CUCTEMHOMU
YTHUIIATHL 7100 BOCIIOJIb30BAThHCS KOMaHIOM:

-~~~ T — e —— — — - —— = — = — A
| date MMDDhhmmYYYY I
L e e e e e e _ _
rIoe

* MM - mecsy, (1-12);

= DD - yncno (1-31);

* hh - yacbl (0-23);

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

15 coxpaHeHUS yCTAHOBJIEHHOTO BPEMEHMW U [aThl B dacax pPeallbHOTO BPEMEHHU
BOCIIOJIb3YUTECh KOMaHIOU:

[Ipu mOOKIIOYEeHUU KOHTpojnepa K ceTu Ethernet u manuuuu BeIXxOoma B MHTepHET
IIPOUCXOOUT CHHXPOHU3ALKUS BpEMEHHU C CepBepaMy TOYHOTO BPEMEHH.

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

6.7 focTtyn K channaMm KOHTpoIiepa

HocTyn K ¢aiimaM U pecypcaM KOHTpoanepa npu 3arpyxkeHHord OC MOXKHO MONYy4YUTh
CIEeOyIOUIMMU CII0CO0aMu:

* yepe3 CUCTEMHYIO KOHCOb Ha nopTe RS-232;
* yepes CUCTEMHYI0 KOHCoJIb SSH-cepBuca (nopTel Ethernet n USB);
= yepes sftp-cepsep (nopTbl Ethernet n USB).
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I UCIIONIb30BAHUS CETEBHIX PECYPCOB HEOOXOOMMO HACTPOUTH MOOKIIOYEHHE K CEeTH
Ethernet.

IoCTyTI K CETEBEIM pecypcaM KOHTPOJIIEPA MOXKET OBITh OCYIIECTBIIEH Yepe3 mopT miniUSB.
IpaiiBep RNDIS co3maeT B KOHTPOI/IEPe BUPTYalbHBIM ceTeBoU nHTEPderc ushO.

ITaHHOE MOJKIIYeHue aMynupyeT coeguHenre Ethernet, Takum o6pa3oM, TOCTYIHO CeTEBOE
MOJK/TIOUeHWEe K KOHTPOJIJIEPY OJIS ero MPorpaMMHUPOBAHUSA U OTIagKH, OOCTyIa K sftp u
CUCTEMHOU! KOHcomu 1o SSH.

[TogkmioueHWe KOHTPOIJIepa K KoMnbioTepy 1o uuTepdeiicy USB mpousBogutcs Kabenem
miniUSB - USB A, BXoAsIuM B KOMIIJIEKT IOCTaBKU KOHTPOJL/IEPa.

Ins gocTyma KoMIbioTepa K KOHTponnepy mo uHtepdeiricy USB, Heobxomumo Ha
KOMIbOTepe ycTaHOBUTH ApauBep RNDIS. Ecnu npu nmopkntoyeHuu KoHTponepa K OC
Windows ycTaHOBKa [ipaliBepa IIpoOIlljia C OIIMOKOM, He0OXOOMMO B OUCIIETUEPE YCTPOUCTB
IIpaBOM KHONKOW MBIIIM IMeNKHYTh Ha ycTpoiicTBe RNDIS/Ethernet Gadget, BrOpaTh
O6Ho8umb Opatigepwul, yKasaTh BvinosiHume nouck dpatisepos Ha 3momM Komnvlomepe, 3aTeM
Buibpamb Opalieep u3 cnucka yce ycmaHos8/aeHHblx Opalisepos, The BriOpaTh Cemesblie
adanmepul, M320mosumenb Microsoft Corporation, Cemesoti adanmep Remote NDIS based
Internet Sharing Device (TouHOe HaumMeHOBaHWEe [palBepa MOXKET OTJIHYATLCSI B
3aBucuUMOCTH OT Bepcuu Windows), Haxath [lasee.

B cnydae ycnemHou ycTaHOBKY B IlaHeau ynpasaeHus | Cemv u HumepHem | Cemesble
noOK14YeHUs TIOSBUTCSI HOBHIM ceTeBOM uHTepdeiic, B CBoMCcTBaxX MHTepdeica yoemuThes,
yto uM o DHCP 611 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 crnenyeT monb3oBaTthes Unix-
coBmecTuMbIM sftp-knuentoM. [Tog OC Windows aTo MmoxeT ObiTh, Hanpumep, WinSCP, Total
Commander u T. 1.

6.8 CuMMBOJIbHbIE YCTPOUCTBA NocsieaoBaTesibHbIX NOPTOB

Huxe IIpuBegeHo COOTBETCTBHE IIOCIIEJOBATEIJIbHBIX IIOPTOB KOHTPOJIJIEPad HMEHaM
CHMBOJIBHEBEIX y'CTpOfICTB:

= RS-232 (cncTteMHas KoHconb) - /dev/ttyS1;

RS-485-1 - /dev/ttyS2;

RS-485-2 - /dev/ttyS3;

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

NIoOKaNbHasa WnHa ansa cesasm ¢ cybmogynamum - /dev/ttyS0.

6.9 lpaMBep curHana 6/10KMPOBKHM

IpaiiBep curHasnaa OIOKMPOBKU MpegHA3HAUeH OJIS ONpefeeHUs U YCTAaHOBKU CHUTHAla
OMOKMPOBKM U3 MPUKIAAHOW IporpaMMb. Momynb OpaliBepa agava-block-signal



3arpyxaeTcsl IpHu 3alyCcke KOHTPOJIIEpa.
Touka MOHTUPOBaHUS gpaliBepa B CUCTEMHOU (aitnoBou cucteme - /dev/sigblock.

II71s1 ycTaHOBKY OJIOKMPOBOYHOT'O COCTOSTHUS HA JTMHUM OJIOKMPOBKU HEOOXOOHWMO 3alKCaTh
HEeHyJIeBoe 3HaueHue B yCTPoucTBO /dev/sigblock. [I71s1 CHSTHS 3amucaTh HyJIeBOe 3HaUYEeHUE
B /dev/sigblock.

sl onpeneneHus TEKYLUETO COCTOSHUS Ha NUHUU OIIOKHPOBKM HEOOXOOUMO BBITIOJTHUTH
byHKIUO 4yTeHUs ycTpoucTtBa /dev/sigblock. [TonyuenHOe HyneBoe 3HaYeHUE O3HAYaeT
OTCYTCTBUE COCTOSHUS OIOKUPOBKHU. JI1000e Opyroe 3HaueHUe - HaJW4ue COCTOSHUS
OJTOKUPOBKH.

KpoMe TOTO, Ipu M3MEHEHUHM COCTOSHUS CUTHasla OJIOKMPOBKU IIPOUCXOOUT reHepalus
cobuiTusg tuna EV. MSC ¢ xomom MSC RAW, 3HayeHMrEe KOTOPOTO COOTBETCTBYET TEKYILIEMY
COCTOSIHUIO CUTHajla 6MoKUpPOBKU: 0 - OTCYTCTBUE COCTOSTHUS OJTOKMPOBKU, 1 - Hanuuyue
COCTOSIHUS OITOKUPOBKH.

Cnenyetr o0paTUTh BHUMaHKE, YTO YTEHHME YCTPOMCTBa BO3BpallaeT TeKyllee Guandeckoe
COCTOsSIHUE JIUHUM ONMOKMPOBKU. Ecnu Ha nuHUU OIOKMPOBKU KaKON-TuOO KOHTPOIIED
yIepXUBaeT COCTOssHUe OMoKupoBKU, TO yTeHuUe /dev/sigblock OymeT Bcerga Bo3BpallaTh
HeHyJIeBOe 3HaueHue, faxe nocie 3anucu B /dev/sigblock Hyns, T. K. Gu3ndecku NUHUSA
OJIOKMPOBKY HaXOOUTCS B GIIOKMPOBAHHOM COCTOSIHUH, ITOKA BCE KOHTPOJIJIEPEl HE CHUMYT
curHasn GIIOKUPOBKH.

6.10 lpauBep noso>xxeHusa nepembiyku «DEF»

IpaiiBep onpeneneHus MOI0XKeHUs epeMblyku «DEF» gBIsgeTcsl CTaHIapTHRIM ApaliBepoM
gpio-keys OC Linux.

Touka peructpaluuum papakBepa B CHUCTeMHOUW GalIoOBOU CHUCTeEMe -
/sys/devices/gpio buttons@0-event.

B3auMopelicTBUe IPUKIAJHOU IPOrPaMMEL C OpallBepoOM NPOU3BOAUTCS IyTeM BhI30Ba ioctl
u/unu peructpanuu cobwrituét /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 - MOJIOXKeHUe NepeMBIYKu 2-3.

6.11 Ucnonb3oBaHue Wi-Fi

[Togkm04uTh KOHTPOIEP K ceTu yepe3 WIFI MOXKHO C TOMOIIBI0 CUCTEMHOM YTUIUTHL Ha
#BKnagke «CeTeBble MapaMeTph». [ 9TOr0 He0oOXOOMMO MpOAenaTh CHedyoIue
omepauuu: 1. BKIOUuTh U 3alyCTUAThL Ha BKNafke "YmpaBneHue cinyxkOamu" ciayxk0y WIFI
(wpa_supplicant). 2. ITepe3arpy3uts KonTpoinep. 3. Ha Bknapke "CeTeBble mapaMeTpH"
BLIOpaTh HYKHYIO TOYKY JOCTYTIa U3 CIKCKa AOCTYIIHBIX, BBECTH €€ IIapoJjib ¥ 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 3arpyxensHoMm apaiBepe UNIFI co3gaeT ceTeBoir uHTEpdeiic wlan0.
CHucoK IPUCYTCTBYIOIIUX CETEH, a TakKXkKe UX ITapaMeTPhl MOXKHO MOJyYUTh, UCIOJIb3YS B
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KOHCOJIX KOMaH[Y:

| iwlist wlan® scan |

Ins mogkmioueHus K 3amuieHHon cetd Wi-Fi HeoOxogumo 3HaTh UM ceTH (ssid) u maporb.
Iamee co3maTh KOHGUTYpPaIMOHHBIYA (aiin /etc/wpa supplicant.conf, BEHIIIOTHUB B KOHCOJIH
KOMaHAY:

r--—-——"F"F"F>~™""™""™T—""~>TYfT" ™" ~™TT—T"™~™TYT" ™" ~™TYT ™TfTY T T T T T T T T T T A
| wpa_passphrase [YOUR NETWORK NAME] [YOUR PASS] > /etc/wpa supplicant.conf |
L e e D D e e e e e e e e e e e e e e e |
raoe

YOUR NETWORK NAME - umsa cetu nogknroueHus (ssid);
YOUR PASS - mmapons ceTu.

B nonyuennom ¢atine /etc/wpa supplicant.conf, B linux-coBMecTumMoM pefgakTope H00ABUTh
CTPOKH:

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

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

| network={
|
|
|

I
I
I
ssid="AGAVA" I
psk=97f022f71c3105630a71431704adc4189090650F8af54ed14080e29b125559¢6 I

I

B kKoHpurypauuoHHBHN Gain MOXKHO [00aBIATh APYrue HACTpPOeUYHBIE KIIOYH,
03HAKOMUBIIKCH C TOKYMEHTAaIlMel Ha CYNIUIMKaHT wpa supplicant Ha caiiTe pa3paboT4uKa.

s nogkmiouernus K cetd Wi-Fi B KoHconu HabpaTh KOMaHTY:

6.12 Bxoa B KOHCOJb 3arpy34YMKa v 3agaHue napons pgns BXoaa B Hee

II71s1 BHITIONTHEHUST HEKOTOPBIX MEeMCTBUM MOXKET MMOHAaJ00UThCS BXOM B KOHCOJIb 3arpy34uKa
U-Boot. [I5151 TOT0 4TOOHI MOTYYUTh JOCTYI K KOHCOIM 3arpy3urka He0OXOOUMO MOIKIIYUTh
KOHTDOJIIep K TepMHHaJIy KOMIbIOTepa 4depe3 umHTepderc RS-232. 3aTeM BKIHOYUTH
KOHTPOJIJIEP ¥ B MOMEHT paboThl 3arpy34yuKa Ipu mosBieHun coobmenus: «Enter password
to abort autoboot» BBecTu maponb AN BXOfAa B 3arpy3dydk. Ha BBOA mapons maeTcs
orpaHn4YeHHOe BpeMs. [To ymomnganuio - 1 c.

[TaponeM 10 YMOJYaHUIO SBISETCS CUMBOI «1mpoben». To ecTh, 4TOOB BOUTH B KOHCOJIb
3arpy3unka HeoOXo[MMO Ha TepMHHale KOMIIbIOTePa HaXKMMaThb KIaBUINY «Ipoben» Oo
[IOsIBJIEHUS npuUrnamenus Kouconu: AGAVA6432.35#.
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[Tompo6Ho paboTa c 3arpy3uukom U-Boot omucaHa B JOKYMeHTAIUH, pa3MeIleHHON Ha caiTe
https://www.denx.de/wiki/DULG/Manual.

[Tapons gns Bxoma B U-Boot xpaHUTCS B mepeMeHHOU OKpyxkeHus «bootstopkey». s
M3MEHEeHUs Mapojid AOCTyIa K KOHCOJIM 3arpy3yMkKa HYXHO U3MEHHUTh IIEPEMEHHYIO
okpyxkeHnus U-Boot «bootstopkey». CoenaTb 3T0O MOKHO B KOHCOJIM 3arpy34nKa, a TaKXke B
KOHCcOoNM Linux.

[Tpu 3agaHuy MapoJis CiIenyeT YYUTHIBATh, YTO Ha BBOM IAPOJIsS OTBOOUTCS OIpemeeHHOe
BpeMs, 3ajJlaHHOe B mepeMeHHOU okpyxenuss U-Boot «bootdelay» B cekyumax. IIpu
YCTAaHOBKE MJIMHHBIX U CJIOXKHEIX IIapojiell HeoOXOOMMO YCTAHOBHUTL COOTBETCTBYIOIIEE
BpeMsI, MOCTAaTOYHOE MJIs BBOMA IApPOJIs, YTOOH OhIJTa BO3MOXKHOCTh BOWTH B KOHCOJIb
3arpy34uka.

[Ins u3MeHeHHUS IapoJisd BXOJa B 3arpy34yuk, HanmpuMep, Ha «abc123» u BpeMeHHU BBOfa
maposis Ha 5 cek. B KoHconmu U-Boot Heo6XoguMo mocaea0BaTeIbHO BHIIOTHUTS KOMAaHIbL:

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

IS u3MeHeHusd IMapoJid B KOHCOJIA Linux HGOGXOHHMO ImocjaenoBaTeJIbHO BEBIIIOJIHUTD
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 |

7 IIlporpaMMHOe 00eclie4YeHHsI KOHTPOoJI/Iepa

HpOTpaMMHOG obecreueHue KOHTpPOIIepa COCTOUT M3 OBYX MOHYHeﬁ - CHCTeMHO€e
IIporpaMMHO€ obecreyeHue u IMPpUKJIagHOE IIPOIPAMMHOE obecreyeHue.

CucrteMuoe I10 cocTOUT U3 OBYX YacCTeu:
= 3arpy3yumk OC;

= OC Linux ¢ HeobxoauMbIM HabopoM ApaiiBepoB YCTPOWUCTB npubopa.
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[TpuknapHoe I10 3arpyxaeTcs B MaMsATh KOHTPOJIJIepa U peanu3yeT HeoOxXoouMble QYHKIUH,
B 3aBUCUMOCTH OT Ha3HaueHUs npubopa.

7.1 Nopapok paboTbl ¢ KOHTpPONIEPOM

OC Linux cnyxut 6a30BO¥M OIepanMOHHOM CHCTEMON peabHOTO BPEMEHH, KOTOpoe
IIpefoCTaBasgeT NOCTYI K 000PyIOBaHUIO KOHTPOIepa U Ha 0a3e KOTOPOM BHIIIOIHSETCS
npuknapHoe [10, Takoe kKak cpema ucnonHernusi CODESYS, nu6o mpyroe cneiuanbHOe
IporpaMMHoe o0ecrieyeHue.

7.1.1 BKnio4yeHue U 3arpyska

[Ipu BkmouyeHuuM npubopa CHadalla BHIIIOJHEHHUE IepefaeTcss 3arpy3d4uKy, MOTOM
3anyckaerca OC um 3aTeM 3amyckaetcs npukiagHoe [10.

3arpy3uuk OC BhHIIONHSET pacnakoBkKy ob6pasa OC, ero pasmemenue B O3Y, 3amyck
3arpy3ku OC. Bo BpeMsi paboThl 3arpy3uuka 3aropaetcs cBetoguon «STATE» 3eneHBIM
1[BeTOM, fasee mnpu 3arpy3ke OC cBeTOQuO[ racHer.

Bo Bpemsa 3arpy3ku OC npou3BOOUTCSA IPOBEPKa COCTOAHUS OAxaMmiepa «DEF»,
COMNPOBOXKAAIOIIASAC IIOIIePeEMEeHHEIM MuranueMm ceetoauoga «STATE» KpaCHBEIM U 3eJI€HBIM
nBetaMu. [0 OKOHYaHUIO IIPOBEPKU CBETOOUOJ TraCHeT. 3aMbBIKaHUE UJIM pa3MbIKaHUE
KOHTakKTOB 1-2 mxkammnepa «DEF» Bo BpeMsi Muranus cseroguoma «STATE» O6mokupyet
3anyck cpensl ucnonsenuss CODESYS.

7.2 Pabota npubopa c CODESYS V3.5

IetanbHOe onmucaHue paboTh B cpene nporpammupoBanus (CII) CODESYS npuBomutcs B
noKyMeHTauuu, nocrasnsiemoit BMecte ¢ CII CODESYS. Onucanue 6ubnuorek CIT CODESYS
nns pabotel ¢ IIJIK npuBemeno B gokyMmMeHTe «AI'C®.421445.005 PykKoBOACTBO
nporpammucta CODESYS».

7.3 bnokupoBaHue 3anycka CODESYS

Mpw 3arpy3ke B KOHTPOJIIEP NPOEKTa, COAEPKaLLero Kakue-nnbo
HEKOPPEKTHbIE anropuTMmbl, paboTta cpeabl ncnonHeHns CODESYS moxeT
ObITb HapyLweHa BMJOTb A0 YaCTUYHOMO UK NOJHOMO H0KNPOBaAHMSA
paboTbl KOHTPOIEPa. BEIXO4OM 13 TAaKOr0 NONOXKEHUSA MOXET BbITb
3aMeHa yCTaHOBIEHHOr O MPOEKTa Ha 3aBeAoMo paboymn yepes
CUCTEMHYIO YTUAUTY WU BPYYHYIO Yepe3 KOHCONb. [n5 3amMeHbl
YCTaHOBJIEHHOI 0O NPOeKTa MOXET noTpeboBaTbCs OCTaHOBKA/6NOKMPOBKa
cpenbl ncnonHeHna CODESYS, ocyLlLecTBUTb KOTOPYO MOXKHO Npu
3arpys3ke KOHTposuiepa.

8 OOHOB/IEeHHe NMPorpaMMHBIX KOMIIOHEeHTOB I1JIK

[Tpubop mocTaBsieTCs CO BCeM HeOOXOMMMBIM YCTaHOBJIEHHBIM CUCTEMHBIM M MTPUKIAIHBIM
IIPOTPaMMHBIM 00ecriedyeHueM.
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CuctemHoe nporpamMmHoe obecrneuenue [1JIK cocTOUT U3 Clemyoumx KOMIOHEHTOB:

* 3arpy3yuK;
OC Linux;

KOpHeBas (hannosas CUCTEMA;

» cuctema mncnonHeHna CODESYS.

Ecnu B mpolecce 3KcIayaTaluyd npubopa BO3HUKHET HEOOXOOMMOCTh OOHOBIEHUS
CHUCTEMHOTO NPOrpaMMHOT0 ofecledeHusi, He0OXOOUMO O0paTUTHCS HaA NMpPednpUsiTHe-
HU3TOTOBUTEID.

OOHOBIEHME TIPUKIIQAHOTO IPOTPAMMHOT0 00€eCIIedYeH s JOCTYITHO MOJIb30BaTETTIO.

5& Hﬂﬁ@

Gapume  Haeneye.. Tect  Mpocamotp Yaanwme Hafma
m E TestModuleszip - ZIP apuue, pazsep neoogsen dainos 2 31

Kan

PleLogic
Application.app
Apphcation,cre

Co3paHue 3arpy304HOro apxuBa

8.1 ObHoBneHue npoekta CODESYS ¢ ucnosnb3oBaHMeM CUCTEMHOM
YTUANTDI

O6noBnenue npoekra CODESYS ¢ momouipio CUCTEMHOW yTUJIUTH IPOU3BOOUTCH B
CenymolleM IOpsaKe:

1. Co3paTb 3arpy304HbI apxme ¢ npoekToM CODESYS, ons 3TOro oTKpbITh NPOEKT B Cpeae
CODESYS 1 co3naTb 3arpy304Hoe npunoxeHune (FnasHoe meHto \ OHnainH \ Co3gaTh
3arpy304Hoe npunoxeHue \ CoxpaHnuTb), NOJly4YeHHbIe (ansibl NOMeCTUTb B apXus
topmaTa «ZIP», B UTOre OO/MKEH NONYYUTLCA apXMB, COAEPXKALLNA B KOPHE Tpu (hanna
(manka «PlcLogic» n gBa anna «Application.app, Application.crc».

2. OTKPbITb CUCTEMHYIO YTUANTY (CM. pa3gen #CucteMHasa yTuamTa).
3. MepenTn Ha BKNagkKy «3arpy3ka MNO», 3arpy3nTb CO34aHHbLIA apXuB B Nprubop.
4. Mepe3anycTutb Npnbop.

9 CucreMHas1 yTUJIMTA

9.1 Ha3HayeHue
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CHvcTeMHan ytunuta MNK-60

o _

CrcTEua
T g TaE

MeaTeapsia
Eapeiaei O L
TiN CpSii AoCanHEHF

[apacan CUCTES SOH THMETH

Nepsaarpyasa

CuctemHasa ytTunmTa

[IporpaMMHOe obOecneueHue «CucreMHas YTUAUTa» IpefHa3HadeHO [MOIA
KoH(uUrypupoBaHusa u TectupoBaHus [1JIK-60.

CucreMHas yTUJIUTa BHIIONHSET Cleaymue QyHKINN:

= oTobpaxkeHune Tmna ycTponcTea, Bepcun OC Linux, BepCUn CUCTEMHOM YTUANTDI;
» oTobpakeHne n n3MeHeHne CUCTEMHbIX MapaMeTPOB KOHTPOJNIEpPa;

= 0TOBpa)KeHne XapakTepPUCTUK 1 COCTaBa annapaTHoro obecnevyeHuns KOHTpoanepa -
npoueccop, obbem O3Y, cocTas cybmoaynen;

= NpoBepkKa paboTbl cybmMoaynen - oTobpaxkeHne 3Ha4YeHWin BXOOHbIX CUFHAOB,
yrnpaBJieHne BbIXOAHbIMU KaHalaMu;

» 3arpy3ka npuknagHoro MO B KOHTpONNEp;

= oTObpaXkeHne NOAKJIIYEHHbIX HaKonuTenen, BO3MOXHOCTb NpoBepkun SD-kapTbl Ha
owmnbkM 1 hopMaTmpoBaHme ee B (hansioByto cuctemy FAT32/Ext4;

* npoBepka paboTbl nopToB RS-485 n RS-232.
Bce Q)YHKHI/IOHaHBHLIe BO3MOKHOCTH CHUCTEMHOU YTUJIUTEI IIPE€OCTAaBJII€EHBEI Ha PA3JIMYHBIX
BKJIagKaX. BKJ'IaJIKI/I, 06'Be)II/IHeHHbIe 06H.II/IM Ha3Ha4YeHueM, CKOMIIOHOBAHEI B I'PYIIIIEI.
9.2 Ucnonb3oBaHMe CUCTEMHOWN YTUJINTDI

II71st moCcTyIa K CHCTEMHOM YTUIMTE He00XOIUMO IIPOXU3BECTH CIEYIOIINe NeWCTBUS:
1) oTkpoiiTe Opay3ep U B afipeCcHOM CTPOKe BBeouTe IP agpec KOHTPOIEpPa;
2) B OTKPBIBILIEMCSI OKHE BBEOUTE MapoJb (1o ymonyanuo 111111).

Ecnu napomb Obl1 BBEIEH MTPaBUIIbHO, OTKPOeTCsS BKnagka « OCHOBHBIE ITapaMeTphI».

9.2.1 Bknapka «OCHOBHbIe NapaMeTpbl»

Bknagka mpemHa3HaueHa I 0TOOPazKeHHsT OCHOBHEIX IIapaMeTPOB KOHTPOJIIepa:
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TUM YCTPOWCTBA;
* nnaTgopma;
= Bepcus OC Linux;

TWN Cpefbl NCMOJIHEHNS;
= BEPCUSA CUCTEMHON YTUAUTLI.

9.2.2 Fpynna «Cucrema»

B rpymnme comepzKaTcs BKIAaOKM [AJis PAOOTH C TPOrpPaMMHLIM o0ecieueHreM KOHTPOJIepa:

= BpeMms 1 faTa;
= CeTeBble NapamMeTpbl;

= 6e30MacHOCTb;
ynpasJsieHune cnyxxbamu.

9.2.2.1 Bknapka «JlaTta u BpeMma»

Bknagka nmpemHa3HadeHa [JIs MPOCMOTPa M M3MEHEHHUS IMapaMeTPOB [aThl U BPEeMEHU
KOHTPOJIIEepa.

ITo YMOJIYaHHWIO B KOHTPOJIIEPE BKIIIDYE€HA dBTOMATHYE€CKAAd CHUHXPOHHN3adllXsA BPEMEHH, €€
OTKJIIOYEHNVE BHIIIOJIHAETCS Ha #BKIaIKe <<YH[)aBHeHI/Ie CHy}KGaMI/I». be3 oTtknwyeHusa
CHHXPOHHU3allM¥ BPEMEHU BO3MOZKHO USMEHUTH TOJILKO YaCOBOU TI0SC.

1 py4HOU YCTaHOBKM TEKYIEro BpeMeHU BBeJUTe IPaBUIbHYI0 ATy, BpeMs, 4aCOBOU
II0SIC M HAXXKMUTE KHONKY «[IpUMEHUTH>.

9.2.2.2 Bknapka «CeTeBble napamMeTpbl»

Bkrapka npefHa3Ha4YeHa O U3MeHEeHNN apaMeTpoB nopakimoderus mo Ethernet u Wi-Fi.

s usmenenus: [P-ampeca B none «CeTeBoi agpec» BuiOepuTe «MHaMUYECKUI», BBEIUTE
HOBHIH IP (a Takxke, mpu HEOOXOOUMOCTH, MACKy M IIIJTI03) M HaXKMUTE KHONKY «[IpUMEHUTH».
ITocne yero 3aHOBO OTKPOUTE CUCTEMHYIO YTUIIATY II0 HOBOMY afpecy.

s mopkmiouenus: K Wi-Fi BeiOepuTe HYKHYIO CETh U BBEIUTE MapoJib OT Hee, II0CyIe Yero
HaXXMUTEe KHOIKY «IIpuMeHuTH>.

9.2.2.3 Bknapka «be3zonacHoCTb»
BKJ‘IaJIKa IIpegHa3Ha4Y€Ha OJId CMEHBI IIapOJIs CI/ICTeMHOfI YTUIIATHL.

[Tonb30BaTENbCKUM MapoOdb OOJIKEH COmepxXkKaTh HE MeHee 6 CUMBOIOB (HUDPH UITU
JaTUHCKNE OYKBHI) M He UMETh B CBOEM COCTaBe CIIeI[CHMBOJIOB. [laponb He00OX0OUMO BBECTH
IIOBTOPHO B mone «IlomgTBepauTe mapoib». Ilocie u3MeHeHUs Mapojisd HYXKHO HaXaTh Ha
KHONKY «I[IpUMEHUTh», a 3aTEM OCYIIECTBUTDL IMOBTOPHHIM BXOJ B CUCTEMHYIO YTHUIIUTY C
HOBLIM ITapPOJIEM.
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Ecnu BB 320111 TApOIIh, HEOOXOOUMO BHIKTIOUUTH KOHTPOJIJIEP U YCTAaHOBUTH AxkKamnep XS3
Ha KOHTakTax 1-2. [Tocye BKIIIOYEHUS Mapojib OyIeT yCTaHOBNEH 1o yMondanuio (111111).

9.2.2.4 Bknapka «YnpasseHue cnyxbamum»

Bknmagka mpegHa3HadeHa AJIS YIIPaBIeHUS ciayxk0aMu cucTeMHOM KoHconu RS-232 u
aBTOMATUYECKON CUHXPOHU3AIMYA BPEMEHH.

Kaxpas crmyxk0a UMeeT TPHU lTapaMeTpa, IepedyrCclieHHbIe HUXKe.

» «PaszbnokmpoBaHa». Bbl MOXXeTe 3ab0kmpoBaTh CNyX0y. ITO AelNCTBME aHANOrMYHO
OTKJ/II0YEHMIO, OAHAKO UCKJTI0YaeT BO3MOXHOCTb Py4HOro 3anycka. MNpm nosHoM
OTKJIIOYEHUN CyXObl PEKOMEHAYETCS BbINOJIHATL UMEHHO 3TO AeNCTBue.

= «3anylleHa». Bbl MOXXeTe 0CTaHOBUTb CyX0y, TO eCTb NPEKPATUTb BbINOJHEHNE YXXe
3anyLLEeHHbIX MPOoLLEeccoB Cy>Xbbl. MPU 3TOM COXPaAHSETCS BO3MOXHOCTb ee
nocsiefytoLero 3anycka (Kak py4yHoro, Tak ¥ aBTOMaTUYeCKOro) npw 3arpy3ke CUCTEMBI.

= «BKJIIOYEHa». Bbl MOXETe OTKIOUNTL CNTYXKOY, TO €CTb 0TCOEAUHUTL €€ OT BCeX
TPUrrepoB akTMBaLWW. B pe3ynbTaTe cnyxba He ByaeT aBTOMaTUYECKM 3anyCKaTbCs Npw
3arpy3sKe CUcTeMbl. Ho Npy 3TOM COXPaHAETCS BO3MOXHOCTb PYYHOr0 3anycka c/y>6bi.

O6paTuTe BHUMaHHE, YTO IPH OTKIIOUEHHH yXKe 3alyINeHHOH CIyXObl ee BHIIOTHEHNE B
TEKyIlleM CeaHCe He OCTAaHaBJIMBAETCS - 3TO HYXKHO CHEJaTh OTAEIbHO, WHAYE MPOIECCHI
cmyx05I OyoyT paboTaTh O MOMEHTA BHIKITIOUEHUST CUCTEMHI.

BHecure H806XOJII/IMBIG N3MEHEHHUS U HaXKMUTE KHOIIKY <<HpI/IMeHI/ITB>>.

9.2.3 N'pynna «Koutponnep»

B rpyIIe comepzxkKaTCd BKIAAKU OJId OOCTYIIA K aIlllaPATHEIM KOMIIOHEHTAM KOHTPOJIJIEpPa:

» annapaTHasa KOHUrypaums;
* CUTHaNbI;
* HakonuTenu.

9.2.3.1 Bknapka «<AnnapatHasa KOHdurypauua»

Bknapka mpegHa3HauyeHa OJIS IPOCMOTPa TEXHWYECKHUX XapaKTEpPUCTUK KOHTPOIIepa U
ITOMIKJTIOYEHHBIX CyOMOMyeH.

Y6enutech, 4TO BCce cyOMOOynu ONMpeNeNuaInuch KOPpeKTHO. B ciydae, ecnu cyOMOOymnb
BCTaBJIEH B CJIOT, HO He oToOpaXaeTcs B CUCTEMHOM YTHUIIUTE, MONPoOyliTe 0OHOBUTH
CTPaHULy.

9.2.3.2 Bknapgka «CurHanbi»

Bknagka mpegHa3HadeHa [JIsT 0TOOpaXKeHUs 3HAYeHUUW BXOOHBIX CUTHAJIOB M YIIPaBJIEHUS
BLIXOJHBIMU CUTHaJIaMu CyOMomnyren .



[Toka3aHus CUTHAJIOB aBTOMATHYECKH OOHOBIISIOTCS KaxXpnie 2 CEeKYHIHI. I n3MEeHeHusd
3HaYEHUM BHIXOOHBIX CHTHAJIOB HeO6XOI[I/IMO BHECTH HOBBIE 3HAYEHHS B COOTBETCTBYIOIIIHE
ITOJIA (I/IJ'[I/I BbIGpaTb HX B BHIIIaJ4dIOIIIEM CHI/ICKe) " HaZXKaTh KHOIIKY <<HpI/IMeHI/ITI:>>>.

9.2.3.3 Bknapka «<Hakonutenun»

Bknagka mpegHa3HaudyeHa [OJIS NPOBepKu U ¢opMaTupoBaHus SD-KapT, a Takxke
oToOpaxeHus noakimoueHHBX USB-HakonuTenei. [1pu ycTaHOBKe B KOHTPOJIJIEp HOBOM SD-
KapThl peKOMEHAYeTCs 0TPpopMaTupOBaTh ee B (alIOBYI0 CUCTEMY extd.

IOnsg ¢opmaTupoBaHUSI KapThl HEOOXOOMMO HaXaTh KHONKY «dopMaTHpOBaTh», 3aTEM
BhIOpaTh HeoOxoguMbiy Tun ®C, moBTOPHO HaxkaTh «dopMaTHpoBaTh» U MOOTBEPAUTH
nerictBue. J10XKOaThCsAo OKOHYaHUSA (HopMaTHPOBaHUSA U IOSBIEHHUS OKHA C HAOMUCHIO
«@opMaTUPOBaHKE IPOIIJIO YCIIEITHOY.

IOns nmpoBepku SD-KapThl He0OOXOOMMO Ha)XXaTb Ha KHONKY «IIpoBepuUTh Ha OIIUOKH».
IoxXmaTbCs OKOHYAHUS MTPOBEPKU. Pe3ynbTaThl OYOYT BEIBEIEHH Ha 9KPaH.
9.2.4 N'pynna «TectTupoBaHue»

B rpynne comepkaTcsl BKIaAKHU OJs MPOBEPKU PabOTOCIOCOOHOCTH BCTPOEHHBIX ITOPTOB
KOHTPOJLIepa:

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

9.2.4.1 Bknapka «IlpoBepka RS-485»

Bkiagka npegHasHaueHa OJis TpoBepku paboTtocmocobuocTu mopra RS-485.

I TpoBepKU HEOOXOWMO BBHITTOIHUTE CIENYIOUINE NEeNCTBUS:

1) ycranosute nepemeruky TX-RX mexnay 1 u 2 moptoM (pa3bem X2, KOHTaKTH 1-2 1 5-6);
2) HaXMHUTe KHOUKY «[IpoBecTu TecT».

Pe3ynbTaT TecTta OymeT BBIBEJEH Ha 9KpPaH, C IIOJHEIM OTYETOM MOXKHO O3HAKOMHUTHCS,
HaxaB «[TogpoOHee».

HpI/I H806XO)II/IMOCTI/I TeCT MOXKHO Ha4adTh 3aHOBO, Ha2KadB Ha KHOIIKY <<HOBTOpI/ITI>>>.

9.2.4.2 Bknapka «lMpoBepka RS-232»
Bkagka npemHa3HadyeHa [ MPOoBepKu paboTocmocodHoCcTH mopTa RS-232.
II71s1 TpoBepKU HEOOXOAMMO BHITIOTHUTD ITePeUrCIeHHbBIe HUXKE NelCTBHUS.

1. Coepunute KoHTpOmnep ¢ IIK mo untepdeiicy RS-232 Hynb-MogeMHBIM KabenieM dyepe3
nepexogHuK RJ45-DBI9M.



MopTbl MiniUSB 1 RS-232 He nMetoT ranbBaHWYeCcKon pasBsa3ku. Bo
n3bexxaHvne nospexxgeHus npnbopa Bce NOAKAOYAEMOE K HEMY
obopynosaHue (KoMNblOTEP, ceTeBoe 060pyA0BaHNE, AaTYUKK U Ap.),
nMeroLLee KNeMMbl 3a3eMIeHNS, LOKHO OblTb HAAEXKHO 3a3eMEHO.

2. OTKpoTE CUCTEMHYIO KOHCOJIb Ha KOMIIBIOTEDPE Yepe3 IporpaMMy-TepMUHA, HallpuMep,
PuTTY unu ananoruynyio.

[TapaMeTpHl TepMUHaNa Oy KOHCOJIU:

= CKOpOCTb (6uT/c): 115200;
* OUTbI AaHHbIX: 8;

* YeTHOCTb: HEeT;

» CTOMNOBbIE BUTHI: 1;

* yrNpaBieHNe NOTOKOM: HeT.

PekBU3UTHI 1151 BXOJa B CUCTEMHYI0 KOHCOJIb Linux:

= JIOTUH: root;
* MapoJib OTCYTCTBYET.

3. BeeguTte B TepMuHase KomaHay cat /dev/ttyS1.

4. TepeupuTe Ha BKNIagky «IIpoBepka RS-232». Bribepute TpeOyeMblil TUII TECTHPOBAHUS U
clefyiTe UHCTPYKIIMM Ha 9KpaHe.

Ecnu TecTHpoBaHUE NPOXOAUT HEKOPPEKTHO, IepelfuTe Ha BKJIAAKy «YIpaBlieHUe
cmyx0amMu» u ybemuTech, 4To ciyxkba serial-getty@ttyS1 3amyuieHa.
9.2.5 Bknapgka «3arpyska NO»

Bxragka nmpepfHa3HadyeHa [JS BHINOJIHEHUS OOHOBIEHMS MpoeKTa. [JaHHaAs BO3MOXKHOCTh
IOOCTYyIHA TOJIBKO [OJ1s1 KOHTpoJuiepoB AT'TABA I1JIK-60 u ATABA MIIP-60.

3arpyXaTh IIPOEKTHl pa3pelIeHo TOJIbKO YyIIaKOBaHHBIMY B apXuB GopMaTa zip. [ 3arpy3Ku
IIpoeKTa HeoOXOOMMO BHITIOJIHUTH JEeUCTBUSA B YKa3aHHOM IIOPSTKE.

1. Mepenante Ha BKNaaKy «3arpyska MO».

2. BoibepuTe Ha MK apxuB C NPOEKTOM, KOTOPbLIA XOTUTE 3arpy3unThb.
3. Haxxmute KHOMKyY «3arpy3nTb».

4. [oXAnUTeCb OKOHYaHWS 3arpy3ku ansa n obHOBNEHNS NPOEKTa.

9.2.6 Bknapka «lMepe3arpyska»
Bkriafika I03BOJISIET BHIIIOJIHUTE IIepe3arpy3Ky KOHTPOJLIEpPa.

HHH BEITIOJTHEHUA T1€PE3arPpy3KH HeO6XOJII/IMO IIOOTBEPOUTDH OEe’CTBUE B IIOSIBUBILIEMCS OKHE.
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10 MeTooguKa KaJIHOPOBKH

KanubpoBka IMpefHa3HayeHa [ls ONpefelleHUs HOEUCTBUTENbHHX 3HaYEHUU
MEeTPOJIOTUYECKUX XapaKTEePUCTHUK CyOMOMyeH.

KanuOpoBKe ofjiexkaT aHaJIOrOBble CyOMOIY/IX BBOAA-BhIBOAA:

= cybMOoay b aHanorosbix BXoA4o0B Al;
= cybMOay b aHaNoroBbix BX0A40B / Bbixogos AlO;
= cybMOoay b n3MepeHuna TemnepaTypbl TMP.

MexkKanmuOpPOBOYHEIM HHTEPBA - 2 Tofia.

10.1 CpepncTBa KanubpoBKM

[Ipu mpoBeneHUU KanuOPOBKU CyOMOAYJied MOIKHBEI MPUMEHSThCS CIIeAyIollue CpencTBa
M3MepeHul 1 BCIIoMOTraTeIbHOe 000pyIOBaHUE:

HaumeHoBaHue n TN OCHOBHbI@ XapaKTepPUCTUKHU

Knacc To4yHOCTM B pexume KaanbpaTtopa

Mpubop Ans nosepku BoNbTMETPoB B1-12 HanpsxeHuit - 0,0008

KomnapaTop HanpshxeHus P3003 nau Knacc To4HocTm 0,0005

Kannbpatop Hanps»xeHus M320 Mpenen 100 mB, 6 = 0,015 %
KannbpaTop Toka M321 OcHosHas norpewHocTb £0,01 %

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

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

HOnana3oH nameperHusa 0,1 Ny - 200 MMy,

Knacc ToyHocTK 1,5

Inana3oH nsmepeHus 0-50 °C

TepmomeTp T/1-4 UeHa pnenenuns - 0,1 °C
MorpewHoctsb - 0,2 °C

YacTtoTomep Y43-63

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

KomneHCaLNoHHbIe TEPMO3NIEKTPOAHbIE HCX npeobpa3oBaHusa curHana cootseTcTeyeT HCX
npoBsoda TepMonap
Mporpamma «CuctemHas ytuamTta MNK-60» (cm. #CuctemMHas yTmamTa)

MpuMeyvaHue - [lonyckaeTcs NPUMEHEHUE APYrUX CPEACTB M3MEPEHUS 1 UCMbITaTeNIbHOro 0bopynoBaHNs,
o6ecr|el4|/|Barou.u/|x HeO6XO,D,I/IMb|e OCHOBHbIE MapaMeTPbl N XapPaKTEPUCTUKN (I'IOI'peLLIHOCTb
KOTOPbIX HE

npesBbILLIaeT 1/3 npenesia AornyckaemMoro abCoNMOTHOr0 3Ha4YeHNs OCHOBHOM MOrpeLwwHoOCTN

noesepsiemoro npubopa)

10.2 YcnoBusa KanubpoBKM M NOATrOTOBKA K HEM

10.2.1 YcnoBus KanmbpoBku

[Tpu mpoBefeHUN KanuOPOBKY HEOOXOAUMO COBTIONATE CIIEAYIOIINE YCIOBHUS:
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TeMnepaTypa OKpy>XatoLLlero Bo3ayxa 20 £5°C
OTHOoCMTeNbHas BNaXHOCTb BO34yXa 30...80 %
ATMoc(epHoe faBJieHue 84,0...106,7 kMa
Hanps»xeHne nuTaHUs nepeMeHHoro Toka, B (cybmonyns BM 220V) ~220 £11 B, 50 +1 'y,
Hanps>xeHvne nuTaHusa NOCTOAHHOIO ToKa, B (cybmoaynb bl 24V) =24 +1,2 B

10.2.2 NoaroTtoBka K Kanmbposke

[TogroToBUTh K paboTe KanubpyeMulit mpubop ¥ BHAEpPXKaTb €r0 NMPU TEMIEepaType
KanuOpOBKM HEe MeHee [IBYX 4acCoB.

[IoaroTOBUTH K pa60Te 9TaJIOHHOE OGOpYI[OBaHI/Ie, HCIIOJIb3yeMO€E B KaHI/I6pOBKe, B
COOTBETCTBHHU C €T0 SKCHHyaTaHHOHHOﬁ JIOKy'MeHTaI_II/IefL

[TogknOUnTHCS K MPUOOPY P IMOMOIIM #CHUCTEMHOW YTUIXWTH U MEPErUTH Ha #BKIaOKy
«CUTHAJIEI».

10.3 NMpoBepeHue KanubpoBKMu

10.3.1 OnpepnesnieHne OCHOBHOW NPUBEAEHHOW NOrpeLHOCTU NPU U3MEPEHUHM
BXOOHbIX NapaMeTpPoB nNpu paboTe c nepBMYHbLIMU NpeobpasoBaTensmm,
c¢opMMpyIOLLMMH BLIXOAHOW CUrHAN B BUAE CUTHAJA NOCTOAHHOIO TOKaA.

a)K BXOOy CY6MOJIYJIH BMECTO IIEPBUYHOTO Hp806pa30BaTeH${ IIOOKIIOYHUTDH KaJ'II/I6paTOp TOKa
I1321.

6) B nporpamme «Cucremuas yrtunuta [IK-60» BEIOpaTh COOTBETCTBYIOUIUY KanubpyeMbIi
cyOMO[yJIb ¥ TUII BXOOOB YCTAHOBUTD B MOJI0XKeHUE «I, MA».

B) [TocnegoBaTenbHO YCTaHaBJIMBAs Ha BBIXOOE KaHH6paT0pa TOKd TOKH, COOTBETCTBYIOIIIHE
3HAYEeHUAM BXOOHOT'O CHUT'HadJIa B KOHTPOJIBHBIX TOYKaX, IIPDUBEJEHHEIE B T8_6TII/II_[€ HHuXe,
Sa(l)I/IKCI/IpOBaTI) YCTaHOBUBHINECS 3HAYEHUA JIA KaXKOOH M3 3THX TOYEK.

Awnana3oH KoHTposibHble TOYKM U3MepseMoro guanasoHa, %
BXOOAHOIoO CUrHasla 0 5 25 50 75 95 100
0...5MA 0,00 0,250 1,250 2,500 3,750 4,750 5,000
0...20 mA 0,00 1,00 5,00 10,00 15,00 19,00 20,00
4..20 MA 4,00 4,80 8,00 12,00 16,00 19,20 20,00

r) PaccunTaTh Ois KaXOoi KOHTPOJIbHOM TOYKY OCHOBHYIO IIPHUBENEHHYIO IOTPEITHOCTD IPU
M3MepEeHUH BXOOHBIX ITapaMeTpoB 1Mo GopMyIie:

Nn3M HCX
HOPM 1)
rme:
I1,., - ¥3MepeHHoe MpUOOPOM 3HAUEHME TTapaMeTpa B 3alaHHON KOHTPOIbHON TOYKE;

[1,x - 3HaYeHHe MTapaMeTpa B KOHTPOIbHOU TOYKe, COOTBeTCTBYyIoIee HCX (HOMUHANbHOU
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CTATUYECKOM XapaKTepPUCTUKE) IIEPBUYHOT0 ITpeobpa3oBaTens;

Il .y - HOPMUDYIOIlee 3HAUECHHE, PABHOE PA3HOCTH MEX[Yy BePXHEeW U HUXKHEH IPaHuIleH
ovalia3oHa u3Mepenus BxogHoro curxana (100 % u 0 %).

PaccuumaHHaa 044 KaxcOolu mouyKu OCHOBHAA NpuBedeHHas N02pewHoCmb He 004X4CHA
npesvliwamsy 3asa8/AeHHOU 0158 O0aAHHO20 CyOMO0Y 5.

10.3.2 OnpepnesnieHne OCHOBHOW NPUBEAEHHOW NOrpeLlHOCTU NPU U3MEPEHUHM
BXOAHbIX NapaMeTpPoB nNpu paboTe c nepBMYHbLIMU NpeobpasoBaTensmm,
c¢opMMupyIOLLMMM BLIXOAHOW CUrHAN B BUAE Hanpsi>XeHUs NOCTOAHHOIO TOKa.

a) K Bxomy cyOMonysiss BMeCTO MTePBUYHOTO ITpeo0pa3oBaTensl MOOKIIYUTh mpubop B1-12,
TIOTOTOBJIEHHKIN K paboTe B pexkuMe UCTOUYHMKA KanuOpOBaHHBIX HAMPSIKEHUH.

6) B mporpamme «Cucremuas yrunuta [IK-60» BEIOpaTh COOTBETCTBYIOUIUY KanubpyeMbIi
CcyOMO[yIib ¥ THII BXOLOB YCTAHOBUTH B mosnoxenue «U, B».

B) IlocnmemoBaTeNnbHO yCTaHaBIMBas Ha BHIXOme Kanubpartopa Bl-12 HampsixkeHus,
COOTBETCTBYIOILI[ME 3HAYEHUSIM BXOOHOI'0 CUTHAJla B KOHTPOJIBHBIX TOUKAX, IPUBEEHHLIE B
Tabnuile HUXKe, 3apUKCUPOBATh YCTAHOBUBIINECS 3HAYEHUS IJIST KAXKIOU U3 3TUX TOYEK.

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

I") PaccuuTaTh oS KaxXOoou KOHTpOHBHOfI TOYKHKM OCHOBHYVIO IIPDMBENEHHYIO IIOTPEIIHOCTE IIPHU
N3MepEeHNH BXOOHEIX ITaPpaMETPOB IIO @OQMSZHG (1).

PaccyumaHHas 044 Kaxco0oll mo4YKU OCHOBHAA NPuBEOeHHAs N02PewHOCmMb He 00AHCHA
npeswvlamsy 3as8/1eHHOoU 0158 0aHHO20 cyOMOO0Y 4.
10.3.3 OnpepeneHue 0CHOBHOW NPUBELEHHOWU NOrpPeLuHOCTU Npu (POPMUPOBaHUHM

BbIXOAHOIo CUrHasj B Buae CurHaJsia noCTOAHHOIoO TokKa.

a) K BrIxomy cybMonynsg BMeCTO BTOPUYHOTO IpeoOpa3oBaTesns HOOKIIYUTE Npubop
B7-53/1, moAaTOTOBNIEHHEI K paboTe B pexuMe U3MEpPEHHUs TOKa.

0) B nporpamme «CuctemHasa yrtunuta [IK-60» BEIOpaTh COOTBETCTBYOLUIUY KanubpyeMbli
CyOMO[yJIb ¥ THII BEIXOJIOB YCTAaHOBUTH B IOJIOKEHUE «I, MA».

B) IlocnepgoBaTenbHo 3apmaBasd B nmporpamMMe «CucteMHas yrtunuta [IK-60» Ha BeIXOHE
cyOMonyns 3HauyeHUS TOKOB B KOHTPOJbHHIX TOYKaX, MPUBEJEHHBIEe B TabOnuile HUXKE,
3aMKCUpPOBaTh YCTAHOBUBIINECS 3HaUYeHUS NOKa3zaHuiu npubopa B7-53/1 gna Kaxmou us
9THUX TOYEK.

Awnana3soH KoHTposbHbIE TOYKM U3MepssieMOoro guanasoHa, %
BbIXOOHOIo CUrHasa 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
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r) PaccumnTaTh Oyis KaXno¥i KOHTPOJIBHOM TOYKH OCHOBHYIO IPHUBENEHHYIO IOTPEITHOCTD ITPHU
YCTAHOBJIEHUU BBIXOOHBIX ITAPaMeTPOB 1o GopMyIie:

yCT HCX
HOPM (2)

roe

IT,., - u3mepenHoe npubopoM B7-53/1 3HayeHKe B 3ajaHHOM KOHTPOJIbHOU TOUYKE;

I[1,.x - 3HaYEeHHe MTapaMeTpa B KOHTPOIbHOM TO4Ke, cooTBeTCTBYIoee HCX (HOMUHANBHOU
CTaTUYEeCKOM XapaKTEPUCTUKE) BEIXOOHOI'O CUTHATA;

I1, ., -~ HODMEDYIOIlee 3HAaUEeHNE, PAaBHOE PA3HOCTH MEeX[y BepXHed U HUXKHEeH IpaHullen
nrana3oHa BeixogHOro curaana (100 % u 0 %).

PaccuumaHHas 044 Kaxcoolu mo4Ku OCHOBHAA NpuBedeHHdas N02peuwHoCmMb He 004X4CHA
npesvlams 3aseeHHolU 8 Hacmoaw,eM PO 0151 daHHO20 CyOMOOY 5.

10.3.4 OnpepeneHne OCHOBHOMW NpuMBeAEeHHOW NOrpeLHoCcTy npu (popMUpoBaHUM
BbIXO[HOIrO CUrHaJs B BUAe Hanps>XeHUs NoCTOAHHOro Toka.

a) K BeIxomy cyOMomynss BMECTO BTOPMYHOTO IpeoOpa3oBaTesss MOOKIIYUTH MPUOOP
B7-53/1, moaroToBNEHHLIM K paboTe B pexuMe M3MePeHHus HaIpsSIKeHUS.

6) B nporpamme «Cucremuas ytunuta [IK-60» BEIOpaTh COOTBETCTBYIOUIUY KanubpyeMbIi
CcyOMO[yJib ¥ THII BEIXOJIOB YCTaHOBUTH B mojioxeHue «U, B».

B) I[locnemoBaTenbHO 3amaBasi B mporpaMMe «CucteMHas yrtunuta [IK-60» Ha BeIXOmE
cyOMonynsi 3HaYeHUsT HalPsSIKeHUN B KOHTPOJIBHBIX TOUKaX, IIPUBeNeHHbIe B Ta0IMIle HUXKe,
3a¢UKCUPOBATh YCTAHOBUBIINECS 3HaUYEHUS IOKa3laHuu npubopa B7-53/1 gns kaxmon u3
3TUX TOYEK.

Ouana3oH KOHTpOJsbHbIE TOYKK U3MepseMoro auanasoHa, %
BbIXOOHOIo CUrHasja 5 25 50 75 95 100
0..10B 0,50 2,50 5,00 7,50 9,50 10,00

r) PaccuutaTts o ¢opmyne (2) ana KaxXkaod KOHTPOJIbHOM TOYKHA OCHOBHYIO IIPUBEOEHHYIO
IIOTPELIHOCTD IIPY YCTAHOBJIEHUY BBIXOOHBIX ITapaMeTPOB.

PaccuumaHHas 044 Kaxcool mo4yKu OCHOBHAA NpuBedeHHas N02peuwHoCmMb He 0044CHA
npesbvlamsy 3as8/eHHOoU 048 0aHHO20 cyOMOO0Y 1.

10.3.5 OnpepeneHune 0OCHOBHOW NPpUBEAEHHOWU NOrpPeLUHOCTU NPU USMEepPeHUun
BXOAHbIX NapaMeTpoB npu pabote cybmoaynsa ¢ TepmonpeobpasoBaTensimm
COMpOTUB/IEHUS

a) K Bxogmy cybmopayns BMEeCTO IepBUYHOTO Ipeobpa3oBaTels MOOKIIYUTL MarasuH
conpoTtuBnenuin P4831 mo TpexmpoBOOHOUW cxeMme. [Ipu 3TOM CONPOTUBIEHUS
COEOUHUTEJIbHBIX ITPOBOIOB [OMXKHBI ObITh PAaBHH M He IpeBHINaTh 15 OM.
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6) B nporpamme «Cucremuas yrunuta [IK-60» BEIOpaTh COOTBETCTBYIOUIUY KanubpyeMbIi
CcyOMOMyJb ¥ TUII XapaKTEPUCTUKU TepMolnpeobpa3oBaTessi CONPOTUBIEHUS KanubpyeMoro
BXO[1a.

B) [TocnemoBaTenbHO YCTaHaBJINBAAd MEPEI COITPOTHUBIIEHN A, COOTBETCTBYIOIIME KOHTPOJIbHEIM
TOYKAdM H3MepPAEeMOI'O ONMallda30Ha, IIPUBEOEHHLIE B T8_6HI/II_IG HHUXe, 3a(l)I/IKCI/IpOBaTB
YCTaHOBUBIINECA 3HAYEHUSA U3MEPEHHBIX CY6MOJIYJ'I€M TeMIIepaTyp Oid KaX[Ooul U3 3TUX
TOYeEK.

YcnoBHoe o003HaYeHue KOHTpOJsIbHbIe TOYKU U3MEepsAseMOoro auanasoHa, %

TepMmonpeobpasoBaTtens 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)
TCIM50 8,622 19,921 62,289 146,14 156,51 189,69 197,58
«=0,00391 °C"* (-200) (-147,5) (62,5) (525) (587,5) (797,5) (850)
TCMN100 17,24 39,843 124,58 292,27 313,02 379,38 395,16
«=0,00391 °C* (-200) (-147,5) (62,5) (525) (587,5) (797,5) (850)
Pt100 18,52 40,764 124,2 289,27 309,68 374,96 390,48
«=0,00385 °C"* (-200) (-147,5) (62,5) (525) (587,5) (797,5) (850)
Pt1000 185,2 407,64 1242,0 2892,7 3096,8 3749,6 3904,8
«=0,00385 °C"* (-200) (-147.,5) (62,5) (525) (587,5) (797,5) (850)

MpumMeyaHue - 3HayeHNs TemnepaTypbl No HCX yka3aHbl B ckobkax B °C

r) PaccunTaTh O KaXOoi KOHTPOJIbHOM TOYKY OCHOBHYIO IIPHUBENEHHYIO IOTPEITHOCTD IPU
M3MEPEHNY TeMIIePaTyPHI:

ycT HCX

HOPM (3)

roe T,., - ©U3MepeHHOe CyOMOAy/ieM 3HaYeHHe TeMIlepaTyphl B 3aJaHHOU KOHTPOIbHOM
TOYKE;

Thex - 3HAYEHUE TeMIlepaTyphl B 3aflaHHOU KOHTPOJIBHOU TO4YKe, COOTBeTCTBylolee HCX
(HOMMHANIbHOM CTATUYECKOM XapaKTepPUCTUKE) TEPMOIIpeoOpa30BaTes;

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

PaccuumaHHas 044 KaxcOou mo4YKU OCHOBHAA NPUBEOEHHAA NO2PeWHOCMb He 004HCHA
npesviwams 3asa8/1eHHOlU 8 Hacmosauw,em P3 011 daHHo20 cy6mMo0y 5.

10.3.6 OnpepeneHme OCHOBHOW NpMBEAEHHON NOrpPeLlHoOCTM NPYU U3MEepPEeHUmn
BXOAHbIX NAapaMeTpPoOB nNpu pabote cybmoayns ¢ Tepmonapamm.

a) K Bxomy cyOmonyinsi BMECTO IIePBUYHOTO NTpeo0pa3oBaTens MOAKIIOYUTh KanubpaTop
HanpsxKeHus. [logknoyeHne K CyOMOIyII0 TPOU3BOAUTE IT0 CXEMe MONKIII0OYeHNT TeEpMOIIap,
UCIONb3ysI TepMO3JeKTpoaHbele ImpoBoma, HCX kKoTopeix cooTBeTcTByeT HCX
nmpeoOpa3oBaHus TEPMOIapH.
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6) B nporpamme «Cucremuas yrunuta [IK-60» BEIOpaTh COOTBETCTBYIOUIUY KanubpyeMbIi
cyomonyns u tunt HCX mpeoOpa3oBaHusl COOTBETCTBYIOIIETO KaluOpyeMoro Bxofa.

B) [locnmemoBaTenbHO YyCTaHaBNIKWBas Ha BHXOOe KanuOpaTopa HaNpPSIXeHUS,
COOTBETCTBYIOIIME 3HAYEHUSIM BXOOHOTO CHUTHAja B KOHTPOJIbHEIX TOYKaX, IPUBEIEHHEIE B
Tabnuue HUXe (ONs 3afaHHOM MAHHOMY BXOMAYy THIIa TepMoIaphl), 3abhUKCHPOBATH
YCTaHOBUBINMECS 3HAYEHUS U3MEPEHHBIX CyOMOMyIeM TeMIlepaTyp AN KaXKOoi U3 3TUX
TOYEK.

YcnoBHoe o6o3HavyeHue KOHTpOsbHbIE TOYKK U3MepseMoro auana3soHa, %
TepMonpeobpasoBaTtens 0 5 25 50 75 95 100
XK (L) -9,488 -7,831 3,306 22,843 44,709 62,197 66,466

(-200) (-150) (50)  (300) (550)  (750)  (800)
-7,890 -5801 8,010 27,393 48715 65525 69,553

READ) (-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)
XA (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)
N (5) -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)
MM (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)
P (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)
MK (T) -6,105 -5,724 -2,788 3,358 11,458 18,908 20,872

(-240) (-208) (-80) (80) (240) (368)  (400)

MpruMeyaHme - 3HaveHns TemnepaTypbl No HCX yka3aHbl B ckobkax B °C

r) Paccuutath 1o ¢popmyne (3) OCHOBHYIO IPUBENEHHYIO MOTPEIIHOCTD IIPU U3MEPEHUHU
BXOJIHBIX TIapaMeTPOB [JI KaXKJ0M KOHTPOJIbHOM TOUKHU.

PaccyumaHHas 044 KaxcOoll mo4yKU OCHOBHASA NPuBeOeHHAs N02PewHOCmMb He 00AHCHA
npeswvlamsy 3as8/eHHOol 0158 0aHHO20 cyOMO0Y 4.

10.4 OopmneHune pe3ynbTaToB KaJIMOPOBKHM

Pe3ynbTaThl KanuOpoBKU O(QOPMIIAIOT IPOTOKOJIOM II0 (GopMe, YyCTAHOBIEHHOH
METPOJIOTUYECKOM CIyKO00M, TPOBOASIIEN KaTuOPOBKY.

[Tpu OTPHUIATENbHEIX pe3ylbTaTax KaJuOPOBKH MpuOOP K 3KCITyaTallu¥ He MOMyCKaioT,
cybmonynu nu6o mpubop, He mpolnefmre KaauOpoBKY, HaANpPaBIAOTCS IPEONPUSTHIO-
M3TOTOBUTEITIO [JIsI TPAfyUPOBKY TUO0 PEMOHTA.
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11 Texauueckoe 00CIyKHMBaHHE

[Ipu BHIONHEeHUX paboOT IO TEXHUYECKOMY OOCNyXKHWBaHHUI0O KOHTPOJIepa HeoOXOOuMMO
cobmogaTh Mephl 6€30IaCHOCTH.

TexHUYECKUY OCMOTP KOHTpPOJIJiepa MPOBOAUTCS OOCIYyXKKBAIOIIUM IIePCOHAJIOM He pexe
OJIHOTO pa3a B 6 MecsleB U BKJIIoUaeT B ce0s BHIIIOJIHEHKE CIeAYIOIMUX OTepaliui:

* O4YUCTKY KOpMyca 1 KJIEMMHbIX KONOAOK Npnbopa OT Mbian, rpsizav U NOCTOPOHHUX
npeLMeToB;

* POBEPKY KavyecTBa KpenneHusa KoHTpoanepa Ha DIN-penke;

* POBEPKY KayecTBa MNOAKIOHEHMSA BHELLIHUX CBSA3EN.

OOHapyKeHHbIe TIPY OCMOTPE HeIOCTATKK ClleqyeT HeMEeJIeHHO YCTPAHUTb.

11.1 3ameHa nuTueBoMn DaTapen 4acoB peasibHOro BpeMeHHu
HJ‘IH 3aMeHbBl TUTHEeBOU 6aTapeH H€06XO,‘E[I/IMO BBRITIOJTHUTE CIIEAYIOIIUE OII€PAllu:

* NOAroTOBUTb HOBYIO MnTMeByto baTapeto CR1220;
* BbIKJIYUTb NUTaHKe npmbopa;

= CHATb MLEBYIO KPbILLKY Npubopa, 0TCOEANHNB OTBETHbIE YacTK pa3beMoB cybmoaynen un
OTKPYTMB 7 BUHTOB KPEMnJeHNsa NNLEBON KPbILKKN K Koprnycy npubopa (aepxaTtenb
b6aTapen CR1220 pacnonioXeH nog cfoTom «F»);

= eCnun B CNOT «F» ycTaHOBMIEH CybMOAY b, BbIHYTb €ro, akkypaTHO NMOTAHYB 3a Pa3beM
cybmoayns ¢ BHEWHEN CTOPOHbI;

* 4YaCOBOW OTBEpPTKOM 13BNeYb baTapeto 1 yCTaHOBUTb HOBYIO;
= cobpaTtb npmbop B 06paTHOM NOCNEA0BATENIbHOCTMN.

12 IIpaBWwia TPAaHCIOPTUPOBAHUS U XPaHEHUS

KoHTpoJIep [O/IKEH TPAHCIOPTUPOBAThLCA B yIIaKOBKe IIpu TeMmiepatype oT -40 °C go +80
°C ¥ OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3myxa He Ooree 95 % (mpu 35 °C).

TpaHcopTHpOBaHUE NOMYCKAETCS BCEMU BUAAMU 3aKPHITOT0 TPAHCIIOPTa.

TpaHCHOpTI/IpOBaHI/Ie Ha CaMoOJieTaX JOJI2ZKHO ITPOU3BOOUTEHECSA B OTAIIIMBAE€MBIX T€PMETUYHBIX
OTCEKaX.

YcnoBus xpaHeHus npubopa B TPAHCIOPTHOM Tape Ha CKjade MOTPeOUTENsT MOIKHBI
cooTBeTcTBOBaTh ycnosusam 1 mo 'OCT 15150-69.

BO3ILYX B IIOMEINEHNH XPaHEHUA He ONOJI2KEH COOEPXKAaTh aIrPECCUBHEIX IIaPOB U I'a30B.

13 'apauTHHHBIE 005I3aTEILCTBA

['apaHTUWHBINA CPOK IKCIIJIyaTaluu - 12 MecsLeB Co OHS MPOJaxKMu.


#.D0.A3.D0.BA.D0.B0.D0.B7.D0.B0.D0.BD.D0.B8.D1.8F_.D0.BC.D0.B5.D1.80_.D0.B1.D0.B5.D0.B7.D0.BE.D0.BF.D0.B0.D1.81.D0.BD.D0.BE.D1.81.D1.82.D0.B8

B ClIy4dde BBIXOa KOHTPOJIJIEPA U3 CTPOA B TEUHEHUE l"apaHTI/II;IHOI"O CpPpOKa IIpu yCIIOBHUHU
CO6HIOI[€HI/IH HOTpGGI/ITeHeM IIpaBUJI TPAHCIIOPTHUPOBAHHUSA, XPaHEHHUSA, MOHTAXKa H

9KCIIJIyaTallud TPEeOIpUsTHe-U3TOTOBUTENb 0053yeTCSI OCYIIECTBUTH €ro OecIIaTHHIH
DPEMOHT.

II71s1 OTIIPABKY B PEMOHT HEOOXOIHUMO BJIOKHUTD B TApy C KOHTPOJJIEPOM IACIOPT, akKT OTKa3a
¥ OTIIPABUThH I10 afIpecy:

620026, r. ExaTepunOypr, yi. baxkosa 174, 3-i sTax, KonctpykTopckoe Biopo «<ATABA».

14 Ton1OJITHUTEIHHO

= CuctemHas ytununta MK-60

15 CculIKH

Kontponnepsl AFABA

ATABA MMK-30 « ACABA MK-40 « ArABA MK-50 « AFABA MK-60
ArABA MK-70

ATABA MJIK-30 « ArABA MJIK-40 » ATABA IJIK-50 « ATABA
MJIK-60 « ACABA NJIK-70

[MpoMbILLSIEHHbIE KOHTPOI1epbI

MporpamMMmpyeMble NOrnyeckmne KOHTPONIEpDI

MporpammupyeMsble pene ArABA MMP-60
lNaHenu onepaTtopa ATABA M0-40 « ATABA M0O-50
CneunannsnpoBaHHbIe ACABA MMK-30 « ATABA YNO-30

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

[ieaspaTopoB ATABA ALl

KOTJIOB, NeYen, CyLINSIoK
[na aBTomMaTmn3aLmm

NcToYHNK —
http://docs.kb-agava.ru/index.php?title=Pykosoacteo_no skcnayataumn ACABA MJ1K-60&oldid=1647
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