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1 Ha3Ha4vYeHue

s | 1 |
o — ? J

MpomblWwnieHHbIN KoHTpoanep AFABA MK-60

MpomblwneHHbIn KoHTponnep AFABA MNK-60 (ganee "Mpubop", "KoHTponnep") npegHasHavyeH ansg
CO34aHNsA CUCTEM aBTOMATM3MPOBAHHOIO yNpaBJeHNa TEXHOMOrnYyecknum obopynoBaHmem B
pasanyHbiX 061acTAX NPOMBbILIIEHHOCTU, XUINLLHO-KOMMYHaJ/IbHOFO N CEIbCKOI0 X035MCTBa.

1.1 WUcnonb3yeMble TEPMUHbI U COKpaLLeHuUs

* 1K - mepCcoHasibHbIN KOMMbLIOTEP.
* OC - onepauMOHHasa cucTtemMa.
* M0 - nporpamMmMHoe obecneyeHue.
* O3Y - onepaTMBHOE 3aNoMMHatloLLee YCTPONCTBO.
* OC - (phannosasa cucrtema.
1.2 YcnoBHoe 0603HauYeHMe KOHTpoJsJiepa
ArABA MNK-60.SD.WIFI (YY-ZZ-...)
roe
SD - BapuaHTHOe ncnosiHeHue ¢ microSD kapTon;

WIFI - BapnaHTHOe ncnosHeHue ¢ nHteppencom Wi-Fi.

YY, ZZ... - nepeyncneHne ycnaoBHbIx 0603Ha4YeHnn cybmonynen B Nopsake nx yCTaHOBKU B CJIOThI
A - F (ecnn cybmopayb He yCTaHOBJIEH B OMpPeAEsIEHHbIN CNOT, TO COOTBETCTBYHOLAA NO3MLNA B
0603HaYvYeHNn NoMmevyaeTcsa CMMBOIOM X):

* Al - cybMoay b aHasoroBbiX BXO40B;
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* AlO - cybMoay b aHasnoroBbiX BXO40B / BbIXOA0B;

* TMP - cybMoaynb U3aMepeHunsa TemnepaTypbl;

* DI - cybmMoaynb AUCKPETHbLIX BXOA4OB;

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

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

* SIM3 - cybmoaynb ONCKPETHLIX BbIXOA40B TUMa «CUMUCTOP»;

* R - cybMoayb ANCKPETHbLIX BbIXOA0B TUMNa «pene»;

* R4 - cybMoaynb ONCKPETHbLIX BbIXOA0B TUMA «pPesie;

* 485 - cybmonynb nHTepgencos RS-485;

* CAN - cybmonynb nnutepgencos CAN;

* GPRS - cybmoaynb nHtepdgencos GPRS;

* DO6 - cybmoay/ib ONCKPETHbIX BbIXOAOB TUMa «OTKPbITbIA KOJIJIEKTOP>» (LWeCTUKaHabHbIN)
C BO3MOXXHOCTbIO yrnpaB/ieHNs WaroBbiM ABUraTesieM;

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

* ENI - cybmMoaynb aHKOAepa.

lMpvMep NOSIHOro YCNOBHOMO o0603HaveHnsn KOHTpOJIJiepPa:

ATFABA MNMK-60.WIFI (Al-AlI-TMP-DI-DO-X) - koHTpoJssiep ¢ nHTepgencom Wi-Fi 6e3 microSD
KapTbl, C YCTaHOBJIEHHbIMK cybmoaynamu: B cnote A - Al, B- Al, C-TMP, D - DI, E - DO. B cnoTe
F cybmoaynb oTCyTCTBYET.

2 OcHaweHue KOHTpoJssepa

2.1 CpepactBa MHOMKALUUU
Ha J'II/|L|,eBOI7I NMaHeNNn KOHTPOJIJIEPa NPUCYTCTBYIOT ABYyXUBETHbIE CBETOANOObI:

* «<STATE» - ynpaBieHne NM AOCTYMHO U3 MporpaMMbl NPOEKTa;
e «RS485-1» n «RS485-2» - nHonMKauna cea3nm No AnHMSM RS-485-1 n RS-485-2
COOTBETCTBEHHO. KpacCHbI - nepefaya, 3e/1eHbIN - MPUEM.

Ha pa3beme Ethernet npucyTcTBYlOT CBETOANOAbI:

¢ «LINK» - 3eneHbIn;
e «ACT» - XXenTbin.

2.2 WNHTepdencobl BBOAA-BbIBOAA U HAKONUTENHU

Hannune aByx BCTPOEHHbIX NHTepdencos RS-485 no3BosseT Npon3BoaAnTb obMeH ¢
obopynoBaHMeM C NCMONb30BaHNEM CTaHOAPTHOro npotokona MODBUS-RTU. Ncnonb3oBaHue
cybmonynsa 485 noseonseT fobaBnTb ewe ABa HTepgenca RS-485. MopT RS-232 obecneynBaeT
CBAA3b C Apyrumu yctponctesamm (MBI v 1. n.).

Hannuune nopta USB-OTG no3BosisieT noakatoyaTb K npubopy USB-flash-HakonuTtenn n gpyrue
USB-ycTponcTsa, a Takxe nogkaidaTtb npmbop K KOMNblOTEPY A5 3arpy3ku U OTNagKu
nporpamMMm, AOCTyna K BHYTPEHHEMY HaKOMUTEN0 N KOMMYHUKaLNOHHLIM CEpBUCAM.

Hann4yune ceTeBbiX NHTEPKHENCOB NO3BOJISET NPON3BOANTL 0BOMEH MHGPOPMaLMENn NO NOKasIbHON
ceTn nnun Yyepes NHtepHeT. Hann4dume gpaneepos B OC Linux No3BoaSE€T NCMNOJIb30BaTh B MPOEKTe
pa3nunyHble pecypcbl OC, B TOM 4Yucie noakadaTb K Npubopy pa3HoOro BMaa yCTPOMCTBA, Takue
KakK NpuHTepbl, Mogembl, GPRS ceTeBble aganTepbl 1 gp.
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D>xamnep (nepemMbivka) «DEF» MOXXeT cnyXnTb ANa 3afaHnsa pexxnumoB paboTbl NpuKIagHom
nporpamMmmsbl, HanpuMep, YCTaHOBKW MNapaMeTpoB CBA3M MO YMOJIHaHUIO.

B BapuaHTHOM ncnonHeHunn npmbopa AFABA MK-60.SD moxeT bbITb yCTaHOB/IeHa microSD-kapTa
obbemoMm [0 2 T6, KoTopas NCNOJIb3yeTCs B KA4YeCTBE HaKoNMUTeNs, 4TO NO3BOJIIET COXPaHATb
6onbLion 06beM MHpOPMaLUMM Ha TBEPAOTESNILHOM HOCUTESE.

BapuaHTHOe ncnonHenune npmubopa ArFABA MK-60.WIFI no3BonsieT NoAKAOYATLCS K
becnpoBoaHbiM ceTam Wi-Fi.

2.3 CybmMmopynu BBOga-BbiBOAA

YcTaHOBKa B KOHTpoanep cybmonynein (cMm. pasgen #Cybmoaynv paclunpeHmns) BBoAa-BbiIBOAA
pPa3IMYHOro TUMa rno3eosnseT rMbKo KOHMUrypupoBaTb KOHTPOJIIEP A5 BbINMOJHEHUS
KOHKpEeTHbIX 3a4au.

2.4 [pyrue pecypchbl

MpumeHeHne OC peanbHOro BpeMeHu Linux RT B KOHTposiiepe NO3BOASET UCMNONb30BaTh B
NpoeKTax ee pecypchl, TakKue Kak XxpaHeHue 1N HakonaeHne AaHHbIX B haiiax, X NepeHoc Ha
BHeLWHM cbeMHbIN USB-flash-gnck nubo no cetu Ethernet, ceTesble cepBuUChl 1 T. M.

MHoro3agadHocTb OC no3BosisieT co3gaBaTb NPOEKThl, paboTatowme napaanessbHo C
Ha3Ha4YeHMeM pa3/INyHbIX NpuopuTeToB. PYHKLKNS peasibHoro BpeMeHn OC no3BossieT ynpaBasiTh
o6bekToM HBosiee TOYHO U Ha4EeXHO.

2.5 dneKtponuTaHue

MuTaHwne np|/|6opa npon3BoagnTCAd OT UCTOYHMKaA NMOCTOAHHOIO TOKa Halnpa>xeHnem 24 B.

2.6 TexHuYecKue XapaKTepUCTUKHU

Obwiue ceepeHun

KOHCTPYKTUBHOE UCMOJSIHEHNE MoHo6n0k Ha DIN-peiky

FabapuTHble pa3mepsbl (B x LU x

r 138 x 123 x 77 MM

AFABA MK-60 195 x 151 x 77 MM - C yCTaHOBJIEHHOW aHTEHHOWN

AFABA MK-60.WIFI 138 x 123 x 77 MM - 6e3 aHTeHHbl (C BHEeLWHen aHTeHHOoN)
Macca, He 6onee 0,35 kr

CTeneHb 3aLUUThLI KOpryca IP20

Hanps>xeHvne nutaHns 24 B £10 % NOCTOAHHOI 0 TOKa

MoTpebnseman MOWHOCTb, HE 17 BT gnsa npubopa c cybmonynem GPRS

bonee

12 BT ons ocTasibHbiX Npmnbopos

AnnapaTHble pecypchbl

AT ABA MK-60 AT ABA MMK-60 pesu3uns 2
MunKpoKOHTpoNep 32-pa3psagHbin, Cortex-A8 600 32-pa3psagHoiin, 4 agpa Cortex-A7
MTlu, L2-kaw 256 K6 1,2 Ty, L2-k3w 512 K6
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PykoBoacTBo no skcnnyaTauun AIFABA MNMK-60

O6bem 1 TN onepaTMBHOM 256 M6, DDR3 512 M6, DDR3
naMsaTn

O6bem 1 TUN hAsW-NamMaTm 256 M6, NAND 416, eMMC
O6bem 1 TUn 8 K6, FRAM

3HeproHesasucumoro O3Y

O6bem SD-kapThl (ons MNK-60.SD) | no 2 T6

Yacbkl peaslbHOro BpeMeH! EcTb

CTopoxxeBon Tanmep EcTtb

Moanep)Kka peasbHOro BpemeHn | EcTb

NHTepdenckl 3arpy3kn nporpamm | Ethernet, USB (RNDIS)

NHTepdencol
AlrABA MK-60 AlrABA MK-60 peBusus 2

Ethernet 10/100 M6/c, ranbBaHn4Yeckas pa3Bsiska, 1 wT.

Wi-Fi (ons NMK-60.WIFI) 802.11 b/g/n, aHTEHHa BHELUHAA
Makc. 4YyBCTBUTEJIbHOCTb NpueMHuKa 97 gbm
Makc. MoLWHOCTb nepepatymka 21.1 obm
Twn pasbema Ons aHTeHHbl - SMA-F, 1wT.

RS-485 [pynnoBas ranbBaHU4YecKasa pa3Bsa3kKa
CkopocTb o 1 M6/c, 2 wT. (c cybmoaynem 485, 4 wT. - 230.4 K6/c)

RS-232 CkopocTb a0 460 K6/c
Pa3bem RJ12 (curHanel RX, TX, RTS, CTS), 1 wrT.

CAN (cybmoaynb) CkopocTb o 1 Méut/c. CkopocTb o 500 KéuT/c.
[anbBaHMYeCcKas pa3Bs3Ka, [anbBaHMYeCcKas pa3Bs3Ka,
1SO11898-2, 1 wr. 1ISO11898-2, 1 wT.

GPRS (cybmoaynb) EGSM900/DCS1800/PCS1900, 1.

USB 2.0 1.5, 12, 480 M6/c, pa3beMm OTG/miniUSB, 1wT.

Konn4yecTtBo c/n0TOB 414 0o 6 wT.

cybmopynen

YennoBeKO-MalUMHHbBIN NHTepdenc

NHankKaumsa NHavnkKaTopbl NpueMa-nepenayn nHtepgencos RS-485 n Ethernet

OByXUBETHbIV NporpaMmMmnpyemMbll MHAMKaTop «STATE»

OpraHbl ynpassieHus O>xamnep «DEF»
MporpamMMHbIe pecypchbl
AlrABA TMK-60 AlrABA MK-60 pesusuda 2
OnepaumnoHHasa cuctema Linux RT 4.4.12, peanbHoOro Linux RT 5.19.16, peanbHoro
BpPeEMeHMU BpeMeHMU

XapaKTepucTuKN NoaKsYaeMblX yCTPONCTB XpaHeHUs gaHHbix USB-flash

Bepcuu cneundukaunm USB 2.0 LS, FS, HS

docs.kb-agava.ru cTp. 7 13 60



PykoBoacTBo no skcnnyaTauun AIFABA MNMK-60

Tunbl BOCTYMNHbIX PanNN0BbIX
cuctem

FAT (12, 16, 32), ext (2, 3, 4)

MakcumanbHast EMKOCTb

USB-HakonuTens

276

XapaKTepUCTMKN NOAK/IOYaEMbIX YCTPONCTB XpaHeHns gaHHbix SD-kapT (ana MK-60.SD)

Bepcuu cneundukauymmn SD

2.00 yacTb A2

Tunbl SD-KapT

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

Knacc ckopocTun

SD class 2 v BbllLe

Tunbl 4OCTYMHbIX (hanoBbIX
cnucrtem

FAT (12, 16, 32), ext (2, 3, 4)

MakcumanbHasa eMKOCTb

SD-HakonuTens

276

2.7 YcnoBusa 3KcnsayaTauum

YcnoBus KCcnayaTauum

Tun nomelweHns

3aKpbITble B3pbiBo6E30MNacHbIe NomMelleHns 6e3
arpeccmBHbIX NapoB U ra3oB

TeMnepaTypa OKpPY>KaloLLero

BO34YyXa

OT-20 °C po +50 °C

TemnepaTypa XpaHeHUs

OT -40 °C po +80 °C

Bna>KHOCTb BO3ayxa

BepxHuin npenesn oTHOCUTESIbHOM BJIaXKHOCTU
Bo3ayxa 80 % npwu +35 °C n bonee HU3KKUX

TeEMNeEpaTypax 6e3 KoHAeHcaumn Bnaru

ATmMoOCepHoe faBsieHue

OT 86 no 107 kla

3 KOHCTpYyKUMA KOHTpOJI/Iepa

KoHTponsep n3roTaBanBaeTCs B MNJacTMaCcCOBOM Kopnyce, npeaHasHavYeHHOM A1 KpernJieHns Ha
DIN-peliky, uMeeT MOAYJIbHY0 apXUTEKTYPY 1 cocToUT u3 6asoBoro 6/10ka 1 yCTaHaBAMBAEMbIX B
Hero cybmonynen. MNoakntoyeHne BHELHNX LIEMNEeN OCYLLEeCTBAAETCA Yepes pa3beMHbIe
coegunHeHns, pacnoJsioXXeHHble Ha NepenHen cTopoHe npubopa.

Ha nepepnHen cTtopoHe npmnbopa pacrnosoXeHbl:

* pa3beMmbl:

o X1 - nutaHune npubopa 1 curHan 61O0KNPOBKU;

o X2 - nHtepdgemncobl RS-485-1 n RS-485-2;

o XS1, XS2 - nepeMbl4ku «TERM1» n «TERM2» onsg nogkAlo4eHNss TepMUHasIbHbIX
pe3ncTopoB K NMHUAM RS-485-1 n RS5-485-2 cOOTBETCTBEHHO;

o X3 - nHtepdgenc miniuSB;

o X4 - nHTepgenc RS-232;
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o X5 - uHTepenc Ethernet;

PykoBoacTBo no skcnnyaTauun AIFABA MNMK-60

° XS3 - nepeMblyka «DEF», onpegeneHne NoM0XKEHNS KOTOPOW AOCTYMHO U3

NPUKNagHOM NporpamMmmel;

* IByLIBETHbIE KPACHO-3€/IeHble CBETOANObI:

o «STATE» - nporpaMmMupyembliii U3 NpUKNagHON NporpamMmMbl CBETOANOL;
o «RS485-1» n «RS485-2» - nHankaTopbl o6MeHa no AMHMAM RS-485-1 n RS-485-2
COOTBETCTBEHHO (KpacCHbIN LBET - Nepeaaya, 3e/eHbln - Npuem).

3.1 Ha3HayeHMe KOHTaAaKTOB pa3beMa X1 - nuTaHue KOHTpoasnepa u

CUIHan 6"0KMpOBKM

ATABA MNK-60

KoHTakT Ha3HavyeHnue

1 MutaHve +24 B

2 obwunn

3 CurHan 6710KMpPOBKKN
ArABA lNK-60 peBususa 2

KoHTakT Ha3HavyeHnue

1 MutaHve +24 B

2 o6bwunn

3 CurHan 6710KMpPOBKKN
4 3asemsnieHne

3.2 Ha3HauyeHue KOHTaKTOB pa3dbeMa X2 - RS-485-1 n RS-485-2

KoHTaKT Ha3Ha4yeHue

A (Data +) RS485-1

B (Data -) RS485-1

OpeHax<

3a3eMsieHune

A (Data +) RS485-2

olu|bh~h W | IN|PF

B (Data -) RS485-2

3.3 Ha3HauyeHue KOHTaKTOB pa3beMa X4 - RS-232

Havano HyMepaLuun C NpaBoi CTOPOHbI pa3bema.

KoHTaKT Ha3Ha4yeHue

obwunn

RXD

TXD

RTS

CTS

o U AW |N| P

Oobwunn
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PykoBoacTBo no akcnayaTauun AFABA MK-60

Tak>Xe Ha nepefHen CTOPOHE KOHTPOJIIepa PacrnoioXKeHa CbeMHas KpbillKa C Bblpe3aMu noj
pa3beMbl 419 yCTaHOBKM cybMoayien BBOAa-BbiBOAa B C/I0Thbl Npubopa A - F. 1N yCTaHOBKMN
cybmonynen HeobXo0ANMMO CHATbL NEPeaHIo KPbILWKY KOHTpoJiepa.

NcnonHeHue koHTponnepa MNK-60.WIFI ¢ 6okoBon CTOpoHbI MMeeT pa3beM SMA 418 NOAKIOHEHUS
aHTeHHbl Wi-Fi.

3.4 lFabapuTHble pa3Mmepbl

FabapuTHble pa3Mepbl NpeacTaB/ieHbl Ha pUCyHKax 1 n 2.

PucyHok 1 - NabapuTtHblie pa3mepbl ATABA MK-60 n MK-60.WIF|I 6e3 ycTaHOBNIEHHOW aHTEHHbI

* Pa3zbeM ONs aHTEeHHbl MPUCYTCTBYET TOJIbKO B ncnosiHeHuun MNMK-60.WIFI.

PucyHok 2 - N'abaputHble pa3mepbl AITABA MNMK-60.WIFI ¢ ycTaHOB/IEHHOW aHTEHHOWN

n | f |

ol o ;1“(_. .j = T Wa— S

; A
]

— L Y i \* == —
i Wilmi
MabapuTHblie pasmepsbl ATABA MK-60 n MK-60.WIFI 6e3 - T
YCTaHOBJ/IEHHOW aHTEHHbI FabapuTHble pasmepbl ATABA MK-60.WIFI ¢ ycTaHOB/IEHHON
AHTEeHHON

4 TlMoAaroroBKa KOHTpoJJiepa K UCNOJIb30BaHUIO

4.1 Obwme yKasaHunA

B 3uMHee BpeMs Tapy C KOHTPOJIJIEPOM pacrakoBbiBaTb B OTarN/JIMBaeMOM MOMELLLEHNN He paHee
4yeM Yyepes 12 4acoB Nocsie BHeCeHNs B rnoMewteHmne. MoHTaXx, aKcrlyataunusa n 4eMoHTaXx<
KOHTpoJIJIepa O0JIXKHbI MPON3BOANTLCA NepCOHaoM, 03HAKOMJIEHHbIM C NMpasuiaMun ero
3KCMnJyaTauuu v NpoLlealmnmM NHCTPYKTax no paboTe ¢ anekTpoobopynoBaHMEM B COOTBETCTBUM
C NpaBuaaMu, yCTaHOBJIEHHBIMU Ha NpeanpuaTun-noTpedbuTene.

4.2 YKa3aHusa mep beszonacHocCcTM

Mo crocoby 3almnTbl OT MOPaXkeHUs 3NeKTPUYECKMM TOKOM KOHTPOJIIep COOTBETCTBYeT Kiaccy 0
no NOCT 12.2.007.0-75.

Mpwn akcnayaTaunum n TexHn4eckom obcnyxmBaHnm Heobxoammo cobnopgatb TpeboBaHus FOCT
12.3.019-80, «MpaBun akcnayaTaunm 31eKTPOYyCTaHOBOK NoTpebutenen» n «fMpaBna oxXpaHbl
TpyZAa Nnpu aKCnJyaTaluum 3IeKTPOYCTaHOBOK NoTpebutenen».
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PykoBoacTBo no skcnnyaTauun AIFABA MNMK-60

Mpun 3KCcnayaTaunum KOHTPOIIEpa OTKPbITbIE KOHTAaKTbl KIIEMMHUKOB HaxoAsTCA Moj
Hanps>XeHneM. YCTaHOBKY KOHTpoJIIepa ciaeayeT Npou3BoAuTb B CNeunasm3npoBaHHbIX LWKadgax
N WNTaX, AOCTYMN BHYTPb KOTOPbIX pa3pelleH TONbKO KBaM(ULMPOBAHHbLIM CrielnasncTam.

Jiobble NnogKN4YeHNs K KOHTposiiepy U paboTbl MO ero TeXHN4YeCcKomMy obCcnyXnBaHmo
MPOM3BOANTb TOJIbKO MPU OTKJIIOYEHHOM MUTAHNN KOHTPOJIJIEPA U NOAK/OYEHHbIX K HEMY
YyCTPONCTB.

YcTaHoBKa u n3snedeHue cybmoaynen AoKHaA BbIMOSHATLCS TOJIbKO MPU OTKJIIOYEHHOM NUTaHUK
npubopa.

4.3 MoHTaX U NoaKJilo4YeHne KOHTposisiepa

HekoTopble cybMoaynm He MMeIOT rasibBaHMYeCKON pa3Ba3ku. Bo nsbexaHne nospexxneHns
KOHTpoO/SIepa BCe Nogkso4aeMoe K HeMy obopyaoBaHue (KomMnbloTep, ceTeBoe
obopynoBaHue, 4aTYMKN U OP.), UMEIOLLEE KIIEMMbI 3a3eMJIEHUS, [OJIKHO ObITb HaZEXXHO
3a3eMJieHo. He gonyckaeTcs npoTekaHme Mo Lensm KOHTpoJilepa napa3nTHbIX TOKOB U
nepeHanps»>XeHUN, BbI3BaHHbIX HEKa4YeCTBEHHbIM 3a3eMJIEHNEM NMOAKIHHYEHHOI O
obopynoBaHua n apyrumm npudnHamm. NMpu HeobxognMMocTn cnefyeT UCMNOJSIb30BaTb
BHELIHVE YCTPONCTBA rasibBaHNY€CKOWM N30SLNN.

St X1

Qens Xour.
+248 1 4+ Owramse nputopa
o0& 24B

=. 2 |—
Baox. 3 ) Curnan GAOXHPODXH

CxeMa NoaKJIYeHs MUTaHUA 1 curHana 61okmnposku K AFABA MK-60

KoHTponnep yctaHaBnmBaeTcs Ha DIN-peiiky 35 MM nNpu noMoLm cneumnasnbHbIX KpenexHbIX
py4YeK, pacrosioXXeHHbIX C NpaBon N 1EBON CTOPOHLI Kopnyca.

anI pa3MelleHnnn KoHTposi1epa cnenyet NOMHUTDL, 4TO NPU aKCnNayaTauun OTKPbITble KOHTAaKTbI
KNeMM HaxoaAaTcd noa Hanpsa>XeHunem, onacHbIM ansd 4eI0BEYECKOM XU3HMN.

NpwGop X1

Qens Kowur.

+248

-

p> &+ Nurarue npubopa
[ — 248

00x. 2
Bnox. 3 > Curnan GaoxupoBxXM
Jesnx - -

CxeMa nogkKa4YeHns NuTaHus n curHana 6n1oknposku kK AFABA MK-60 pesusns 2

MuTaHne KOHTPOJIIEPa AOJ/IKHO OCYLLECTBATLCA HaNpsS)KeHNeM, yKa3aHHbIM B pasgene
#TexHNYecKne XxapakKTEPUCTUKMN.

MoakntoyYaemMble K KOHTPOJIIEPY NPOBOAA A0/IXKHbI ObITb MHOMOXXWUJIbHLIMY cevyeHnem oT 0,25 no
0,5 MM2. PekomeHayemble Tunbl kabenen MKLU, MK3LLU, MKLUM rOCT 10348-80.

CxeMa NoaKJoYeHNs MUTAaHUA KOHTPOJIIepa U CUrHana 6/10KMPOBKY NMpUBEleHa Ha PUCYHKE.
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PykoBoacTBo no akcnayaTauun AFABA MK-60

CurHan 6,10KMPOBKN SBNSAETCA ABYHAMNpPaB/IEHHbLIM 1 MOXKET BbITb MOAKJIOYEH K JINHUN
B6710KMPOBKM NapasienbHbiM COeANHEHNEM OIS YCTAHOBKN UKW ONpefesieHns COCTOAHNS
6710KMPOBKW NP COBMECTHOM MCMOIb30BaHUN HECKOJIbKUX KOHTPOJI1EPOB. YCTaHOBKA U
onpeaesnieHne COCTOAHNA CUrHasna 6J10KMPOBKN OCYLLLIECTBISETCS NMPUKIALHON NpOrpaMmmMon yepes
apansep OC Linux.

XapakTepucTuKn curHana 6J10KMpoBKMU:

* TUMN CUrHasa - ABYHanpaBJIeHHbIN C OTKPbITbIM KOJIJIEKTOPOM;

* Hanps>xeHne - 5 B;

* MUHUMasIbHOE Hamnps>XXeHne CUrHana Iorn4yeckon eanuHuLbl - 2,3 B;

* MaKCMMaJIbHOE Hanps»XeHne curHasa sorm4yeckoro Hynsa - 1,0 B;

* MaKCMMaJlbHOE KOJIMYEeCTBO NOAKIOYEHHbIX KOHTpoAepoB MK-60 K AnHun 610KMpoBKy - 8.

Onsa koHTponnepos ¢ Wi-Fi B KOMNANEKT MoCTaBKU BXoAUT aHTeHHa Wi-Fi, koTopas
yCTaHaB/IMBAETCHA HENOCPEACTBEHHO Ha @aHTEHHbIN pPas3beM.

Mpwn pasMeweHnn KOHTpoIIepa BHYTPU WIKAgoB 1 MOMELLEHNIA B YCJIOBUSIX OTCYTCTBMSA NPSIMOro
pagnonpo3pavyHoro TpakTa CBA3M ¢ 6a3oBbiMM cTaHunsaMu Wi-Fi, a Tak)xe pns yBepeHHOoro
npuema curHasaa Ha 60/bLLINX PACCTOSHUAX, HEOOXOANMO UCMOJIb30BaTb BHELUHIOK BbIHOCHYIO
aHTeHHy Wi-Fi ¢ paz3bemom SMA-M.
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CxeMa nogkstovyeHus nnHnin RS-485

CxeMbl nogkato4eHnsa nMHMm RS-485 npmeefeHbl Ha pUCYHKax HxKe. s noakaoyYeHuns
BCTPOEHHbIX TePMUHaJIbHbIX pe3nctopoB 120 OM Ha nnHMAx RS-485-1 n RS-485-2
npenycMoTpeHbl nepemMblikm XS1 n XS2 cooTBeTCTBEHHO. YT06bl NOOKNIOYNTL TEPMUHAbHbIN
pPe3ncTop, Hy>XHO YCTaHOBUTb NEePEeMbIYKY B NoJloxKeHue 1-2, OTKAKYUTb - 2-3. [epBbIi KOHTaKT
nepemblyek XS1 n XS2 noMe4yeH CUMBOJIOM «1»,

4.4 NMomMmexu n MeToabl UX NOAABJZIEHUA

Ha paboTy KOHTposi1Iepa MOryT OKa3blBaTb BAMAHNE BHELUHWE MOMEXW, BO3HMKatloWMe Nog,
BO34ENCTBMEM 3IEKTPOMArHUTHbLIX MoJsien (3/1eKTPOMarHUTHbIE MOMEXW), HaBOANMbIE Ha CaM
KOHTPOJIJIEP U Ha JINHMN CBSA3M KOHTpPOJIJIEPa C BHELWIHNM 060pyAOBaHMEM, @ TakXe MoMexu,
BO3HMKaloLLME B MNTAIOLLEN CETU.
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PykoBoacTBo no akcnayaTauun AFABA MK-60
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CxeMa MoAKJIlYeHUs 3KPaHNUPOBAHHbIX JINHUA RS-485 ¢ ApeHa>kHbIM NPOBOLOM

Ona yMeHbLIeHUA BANSAHUA 21EKTPOMArHUTHbIX MoMex Heobx0anUMO BbINONHATL npmneepgeHHbIE
HN>XXe pekomMmeHgaunn:

» obecne4ynTb HaZleXXHOE IKPaAHNPOBaHUE CUTHaNbHbIX JIMHUA, dKpaHbl ceayeT

3NEKTPUYECKN N30IMPOBATh OT BHELWHero obopynoBaHNS Ha NPOTS)KEHUN BCEN TpacChl U

noacoefunHATb TO/IbKO K NMpefHa3Ha4Y4eHHOMY KOHTaKTY;

ONS NIMHUA CBA3M UCMNOJIb30BaTb APEHaKHbIN NPOBOA A1 BbIpaBHUBAHUA NOTEHLMAN0B

npuemornepenaTymKkoB;

KOHTPOJIJIEp PeKOMEHAyeTCs yCTaHaBAMBaTb B METaNINYECKOM WKady Uan WuTe, BHYTpU

KOTOPOro He A0/KHO BblTb HUKAKOr0 CUI0BOro 06opynoBaHMSA (KOHTaKTOPOB, NycKaTenen

M T. N.), KOPNyC WnTa nnm wkada Jo/HKeH bbiTb HAAEXKHO 3a3eMJeH;

* MPY UCMNOJIb30BaHUN KOHTpPOJIJIEpa B YC/IOBUAX 3J1IEKTPOMArHUTHbIX NOMeX MPUMEHATb A5
nogkaoyeHus pasbéma ethernet askpaHMpoBaHHbIN Kabenb 1N 3KpaHUPOBAHHbLIN pa3bEM Mo
cTaHpapTy IEEEB02.3-c22.

IONa yMeHbLUEHWS 3N1eKTPOMAarHUTHbIX MOMeX, BO3HUKAIOLWMX B MUTAIOLWENR ceTu, cnenyeT
BbIMNOJIHATL C/ieAylolne peKoMeH daLnn:

* MOAKJ/IIOYATb KOHTPOJIIEP K MUTALOLWLEN CETUN OTAESBLHO OT CUJI0OBOro 06opyaoBaHus;

* PN MOHTa)Ke CUCTEMbI, B KOTOpon paboTaeT KOHTpoJiiep, ceayeT y4nuThiBaTb NMpaBuia
opraHusaunn sdPEeKTUBHOI0 3a3eMJIEHUS;

* BCe 3KpaHbl N 3a3eMadoLlLne JUHUN NPOoKaAbiBaTb MO CXxeMe «3Be3fa», rnpu 3ToM
Heobxoaumo obecrnednTb XOPOLIMNA KOHTAKT C SKPaHMPYIOWNUM NN 3a3eMISeMbIM
3/1eMEeHTOM;

* 3a3emasaoWme Lenn OoKHbl ObiTb BbIMOJIHEHbI npoesoJamMu C ce4eHnem He MeHee 1 MMZ;
* YCTaHaBNMBaTb (PUIbTPbLI CETEBLIX MOMEX B JINHUAX MUTAaHUA KOHTPO1epa;

* yCTaHaBAMBaTb UCKporacswume punbTpbl B JIMHUAX KOMMYTaLUuUn CUJI0BOIO oGopyn,osava.

5 HacTtpo#ka u paboTa ¢ KOHTpONNEepoMm

Ha ypoBHe onepaLnoHHON CUCTEeMbl KOHTPOJI/IEp UMeeT (haljloBble pecypCbl U CUCTEMHYIO
KoHCoJb. B channax coaepxuntcsa Heobxoanmasa nHgopMauma onsa pabotel OC. KOHCONb CRYyXUT
ONs UHTepaKTMBHOro B3anmogencteusa ¢ OC (BbinosHeHNs komaHg OC u T. n.).

5.1 HacTpouka u TecCTUpoBaHUe KOHTpoJIsiepa Npu NOMOLLMU
CUCTEMHOMN YTUJIUTDI

KoHTposniep MOXKeT ObiTb CKOH(UIYPMUPOBAH 1 NPOTECTUPOBAH MPU MOMOLLM NPOrPaMMHOro
obecnevyeHns #«CuctemHan yTunnTta». CACTEMHasA YyTUAXUTA BbINOJSHAET cnenyoume QyHKLUNN:

* oTobparkeHue Tuna ycTtponcTea, Bepcum OC Linux, Tuna cpenbl UCNOJIHEHUS;
* oTobpakeHne N n3MeHeHne CUCTEMHbIX MapaMeTpPoOB KOHTPOJIEpPa;
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* oToOparkeHne xapakTepUCTMK U COCTaBa annapaTHoro obecneyeHns KOHTpoepa -
npoueccop, obveM O3Y, coctas cybmonynen;

* NnpoBepka paboTbl cybmoaynen - otobparkeHne 3Ha4eHUn BXOAHbIX CUTHAJI0B, ynpassieHne
BbIXOAHbLIMWN KaHanaMu;

* 3arpyska npuknagHoro N0 B KOHTpoEep;

* oTobOpakeHne NoAK/YEHHbIX HaKonNUTeNen, BO3MOXXHOCTb NpoBepkKn SD-KapTbl Ha
owmnbKkn 1 hopMmaTmpoBaHue ee B hannosyto cuctemy FAT32/Ext4;

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

CuctemMHasn yTWINTa yCTaHOB/IEHA B KOHTPOJIJIEP NMpPUY €ro nocTaBkKe.
Ons gocTyna K CUCTEMHOWN yTUANTE HeobXoAMMO NMPOnN3BECTY cleayloume oeicTBus:

1. oTkponTe HGpay3ep 1 B agpecHon cTpoke BBeaunTe IP agpec KoHTponnepa;
2. B OTKPbIBLLEMCS OKHe BBeAMUTE Naposib (Mo ymondanHuio 111111).

5.2 dawunoBasa cucrteMma

dannosas cmcteMa coctouT U3 cnctemHonm ®C n moHTUpyemon ®C, KoTopasd OOCTYMHbI Kak s
YTEeHWHA, TakK U ANg 3anmMcn. TOYKM MOHTUPOBAHUSA BHELWWHUX HaKonuTenen:

* /run/media/mmcblkOp* gnsa microSD-kapTsl;
* /run/media/sda* ona USB HakonuTenen.

USB HakonuTenn n gpyrmue yCTpomncTBa BBOAA (MbllWb, KNaBnaTypa U T. MN.) MOAKJ/IOYAOTCA Yepe3
nepexogHnK OTG miniUSB - USB A (B KOMMJIEKT HE BXOAWUT).

5.3 KoHcoJNb

CucTteMHasa KOHCO/b - KOHCOJb 3arpy3yumka U-Boot n KoHconb Linux HaxoauTcsa Ha
rnocsenoBaTesibHOM NopTy RS-232 .

MapamMeTpbl TepMUHaIa 45189 KOHCOMN creayouine:

* CKOpPOCTb (6uT/C): 115200;
* OUTbI OaHHbIX: 8;

* YEeTHOCTb: HEeT;

e cTOMNOBbIE BUTHI: 1;

* ynpaBJieHNE NOTOKOM: HeT.

CoegunHeHne KOHTpoJIJiIepa C NepCoHaiIbHbIM KOMMbOTEPOM MO UHTepdency RS-232
NPOU3BOANTCSA HYIb-MOAEMHbIM KabeneMm yepes nepexofHUK RJ12-DBIM. MNMepexoaHUK BXOOUT B
KOMIMAEKT NocTaBkW KOHTposnepa. MNMpu 3arpyxeHHon OC, NOoAK/IHOYEHHOW U HaCTPOEHHOW CeTun
OOCTYM K CACTEMHON KOHCOM Linux Mo)XHO nony4ynTb 4Yepes Ethernet nam miniUSB (RNDIS) no
SSH. KoHconb 3arpysyduka U-Boot gocTynHa ToNbKO Mo uHTepgency RS-232.

NHTepdencel USB n RS-232 He nMetoT ranbBaHNYeCKOM pa3Ba3ku. Bo nsbexxaHue
NMoBpeXXAEeHNA KOHTPOJIJIepa BCe noakoyaeMoe K HeMy obopyaoBaHue (KoMnbloTep,
ceTeBoe obopyaoBaHMe, 4AaTYUKK U Op.), UMeloLLee KieMMbl 3a3eMJIeHUs, A0/HKHO 6bITb
HaOe>XXHO 3a3eMJieHo.

[oCTyn K CUCTEMHOM KOHCOM Linux Ha KOMMblOTEPE NPOUCXOAUT HYepes NporpammMmy-TepMumnHan,
Hanpumep, PUTTY nan aHanoryHyio.
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CeTeBble peKBU3NTLI 415 AOCTYyNa K KOHCO/IM Yepe3 SSH yKasaHbl B pa3gene #llapamMmeTpbl ceTun
Ethernet

5.3.1 BnokupoBaHue BbiBOAA COOOLLEHMA B KOHCOJIb NPU 3arpyske
KOHTponnepa

Mpn HeobxoANMOCTU MOXKHO 3ab/10KMpPOBaTh BbIBOA COOBLLEHNI B KOHCOb NMpun paboTe
3arpy3s4duka U-Boot n OC Linux. biiokmpoBaHume BbiBOAa B KOHCOAb yrnpasageTca B OC Linux nytem
3aflaH1s NepeMeHHbIX OKpY>XeHUs 3arpysduka U-Boot ytunmtonm fw_setenv.

Onsa 6noknpoBaHUs BbiBOAa B KOHCOsb Npu paboTe OC Linux HeobxoaMMo 3aaTb NepeMeHHYo
oKpy>XeHunsa “silent_linux” co 3Ha4yeHneM “yes” n 3aTeM COXPaHUTb N3MeHeHUs. [1na 3Toro B
TepMMHaie CUCTEMHOW KOHCOMN Linux nocnefoBaTebHO BbINOJHUTE KOMaHAbI:

fw_setenv -c /etc/fw _env.NAND.config silent linux yes
reboot

Mocne aToro Nnpon3onaeT nepesarpys3ka KoHTposiepa 6e3 BbiBOAA B KOHCOb coobuieHun OC
Linux.

YT106bI BKNIOYNTL BbIBOA B KOHCONb OC Linux, Heobxoanmo aHanornyHelM obpa3om 3agaTh
rnepemMeHHy okpyxeHus “silent_linux” co 3Ha4yeHnem “no”.

Onsa 6noknpoBaHUs BbiBOAA B KOHCOJb Npu paboTe 3arpy3ymka U-Boot Heobxoammo 3agaTh
rMepeMeHHylo OKpyXxeHusa “silent” co 3HayeHnem “1”.

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

[Nns BKJOYEHWS BbIBOJA B KOHCOJb 3arpy34mka U-Boot Heo6xoaAnMO yaannTb NEPEMeEHHYI0
OKpY>xeHus “silent”, He ykasaB Ona Hee 3HayeHue. 1519 Yero B TepMumHane nocienoBaTesbHO
BbIMOJIHUTb KOMAHAbI:

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

KopoTkoe coobLuieHne nepBnYHOro 3arpysdmka MLO He 6iokupyeTca ons OUarHOCTUKMN.

5.4 OTknYeHue KOHCoNMU Ha nopTy RS-232

B cny4vae, ecnmn kK nopTy RS-232 HeobxoammMo nogkno4nTb Kakoe-nnbo obopynosaHue,
HeobxoanMO OTKYUYUTL CNy>xby getty, paboTatouwlyto Ha nopTy RS-232.

ONns oTKA0YeHUs cny>Xbbl HeobxoAMMO NepenTn Ha BKIAAKY «CryX6bl» CUCTEMHON YTUANTSI
60 BOCMOJ/Ib30BaTbCS BbIMNOJHUTL OTKJIIOYEHME Yepe3 KOHCOJIb.

Ona oTKA4YeHus 4yepe3 KOHCOJ1b BbINOJIHNTE 0encTBus B YKa3aHHOM MnopAagke:

1. nogknto4YnTECh K KOHTpPOANepy Yepe3 nHrtepdenc USB nnan Ethernet;
2. BbINOJIHNTE KOMaHAbl:

OTKJ/IlOYEHME aBTO3arpy3kun cayxbbl Npn cCTapTe KOHTposiepa
systemctl disable serial-getty@ttyS1

MacKnpoBaHue cny>xobi:
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systemctl mask serial-getty@ttyS1l
OCTaHOBKa C/y>XObl:

systemctl stop serial-getty@ttySl
nepesarpyska KoHTpoJiiepa:

reboot

5.5 Mapametpsbl ceTn Ethernet
Mo ymonydaHuto nHtepgenc Ethernet ethO HacTpoeH Ha nosly4yeHne ceTeBbIX HAacTpoek rno DHCP.
Ona nutepdgenca usb0 (RNDIS) ycTaHoBsIeHbl ciefyoume cTaTudeckme ceTeBble PEKBU3UTDI:

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

MpocMmoTpeThb IP-agpec n apyryto ceTeByto KOHpUrypauuio ansa scex nHTepgercos Ethernet
MOXXHO Ha #BkKagke «CeTeBble MapamMeTpbl» CUCTEMHON YTUANTbI NN B KOHCoAM Linux, Habpas
KOMaHAay:

ifconfig

3agaTb cTaTnyeckumn IP-agpec nHtepgenca eth0 MoXXHO Ha TOW XXe BKJagKe CUCTEMHON YTUAUTHI
nnbo B danne /etc/systemd/network/10-eth.network, Hanpumep:

[Network]

DHCP=no
Address=192.168.10.100/24
Gateway=192.168.10.10

5.6 CucrteMHas paTta, BpeMA

[Nns yCTaHOBKU BpeMeHU N AaThl CefyeT NnepenTn Ha #BKNalky «[laTa 1 BpeMs» CUCTEMHOWN
YyTUANTbI TM60 BOCMNONb30BaTLCA KOMaHA0M:

date MMDDhhmmYYYY

roe

* MM - mecsy (1-12);

e DD - yucno (1-31);

* hh - yachl (0-23);

* mm - MUHyThI (0-59);
* YYYY - roga.

Ona coxpaHeHusa yCTaHOBJIEHHOI0 BpeEMEHW 1 AaThl B Yacax peasibHOro BpeMeHu
BOCMNOJIb3yNTeCb KOMaHAoN:

hwclock —w

Mpu NoaKIOYEHUN KOHTpoiepa K ceTn Ethernet n Hannyum Boixoaa B IHTEpHET NponcxoanT
CUHXPOHM3ALNA BPEMEHWN C CEpBEPaMN TOYHOI 0 BPEMEHMN.
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YacoBol NosAc ycTaHaBAMBaETCA B cucTeMHomnm ytuante nmubo B canne /etc/profile nytem 3agaHms
rnepemeHHomn okpy>xeHunsa TZ. Hanpumep, export TZ="STD-5" (ans EkaTepuHbypra).

5.7 pDoctyn K pannam KoHTpoanepa

[JocTyn K hannnam n pecypcam KoOHTposnepa npn 3arpy>xeHHorn OC MOXXHO NONyYnTb
cnepywowmmm cnocobamu:

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

0na ncnonb3oBaHUA CeTEBbLIX PecypcoB Heobxognmo HaCTPOUTb NogKAKOHeEHNE K CETN Ethernet.

[ocCTyn K ceTeBbIM pecypcaM KOHTposiJiepa MOXeT BbITh oCcyLlecTBAEeH Yepes nopT miniUSB.
Opavisep RNDIS co3faeT B KOHTpoJsI1Iepe BUPTYabHbIM ceTeBon MHTepdenc usbO.

[JaHHOoe nogkoyeHne amynmpyeTt coegnHeHue Ethernet, Takum obpa3om, 4OCTYNHO CeETEBOE
MNOAKJ/II0YEHME K KOHTPOJIJIepY A1 ero NporpaMMmMpoBaHns U oTnagku, goctyna K sftp un
CUCTEMHOW KOHCOMM No SSH.

MoaksoyYeHe KOHTpoOIIepa K KOMMNblOTepy nMo nHTepdgency USB npomnssoantcsa kabenem
miniUSB - USB A, BXx04sLWMM B KOMMJIEKT NOCTaBKMN KOHTpoOJI1epa.

[Ons pocTtyna KoMnbloTEPa K KOHTponepy no nutepdency USB, HeobxoammMo Ha KomMnbloTepe
ycTaHoBUTb Apaneep RNDIS. Ecnm npu noakatodeHnn KoHTpoanepa kK OC Windows ycTaHOBKa
Apansepa npownia ¢ ownbkomn, HeobxoaMMO B AncnetTyepe YCTPONCTB NPaBOM KHOMKOW MbILUN
LenkHyTb Ha ycTponcTtee RNDIS/Ethernet Gadget, BbibpaTb O6HOBUTH ApariBEPbI, YKa3aTb
BbIno/IHNTE MOUCK APaviBEPOB Ha 3TOM KOMIbIOTEPE, 3aTeM BbibpaTb ApaviBEp 13 CrINCKa yXXe
YCTaHOBJIEHHbIX ApaniBepoB, rae BolbpaTb CeTeBbie aganTepsl, U3rotoButenb Microsoft
Corporation, Ceteovi agantep Remote NDIS based Internet Sharing Device (To4Hoe
HanMeHOoBaHWe gpanBepa MOXXEeT OT/INYaTbCS B 3aBUCMMOCTM OT Bepcum Windows), Ha)KaTb
Lanee.

B cny4ae ycnewHon yctaHoBkW B [laHenun ynpasaeHus | CeTb u IHTepHeT | CeTeBbie
MoAKJ/I04YeHNS NMOABUTCS HOBLIV CETEBON MHTEP(ENC, B CBOMCTBAX MHTepdenca ybeanTecs, 4To
1M no DHCP 6bin nony4yeH IP-agpec 192.168.7.2. NMpoBepuTb paboTy coeiHEHMS Ha KOMMNblOTepe
KoMaHAou ping 192.168.7.1.

Onsa poctyna K dansaM KOHTpoasiepa Yepes sftp-cepsep cnepyeT nosb3oBaTbcsa Unix-
coBMeCcTUMbIM sftp-knnenTom. Nog OC Windows 3To MoxeT bbiTb, Hanpumep, WinSCP, Total
Commander n T. n.

5.8 CuMBOJIbHbIE yCTpOﬁCTBa nocsenoBateJibHbIX MOPTOB

Hun>xe nprvBeneHO COOTBETCTBME NOC/IeA0BATENbHbIX MOPTOB KOHTPOJIJIEPA MMEHAM CMMBOJIbHbIX
YCTPONCTB:

* RS-232 (cnctemHas KoHcob) - /dev/ttyS1;

RS-485-1 - /dev/ttyS2;

RS-485-2 - /dev/ttyS3;

» cybmonynb nHTepdencos RS-485 nuHusa 1 (X1) - /dev/ttyS4;
* cybmonynb nHTepdencos RS-485 nuHug 2 (X2) - /dev/ttyS5;
* cybmonynb mogema GPRS - /dev/ttyS5;

* JlIOKajsibHasa WWHa gnsa ceasm c cybmonynamm - /dev/ttySo0.

docs.kb-agava.ru cTp. 17 n3 60



PykoBoacTBo no akcnayaTauun AFABA MK-60

5.9 O panBep curHasa 6 10KMpoOBKHU

OpariBep curHana 6J10KMPOBKU NpedHa3Ha4yeH Ana onpefeneHns n yCTaHOBKY CMIrHana
610KNPOBKM U3 NpUKAagHoW nporpamMmmel. Mogynb ApanBepa agava-block-signal 3arpyxaeTtcs
npu 3anycke KOHTposepa.

To4Yyka MOHTUpPOBaHWS ApanBepa B CUCTEMHON hanioBon cucteme - /dev/sigblock.

[Ons ycTaHOBKM BJOKMPOBOYHOI0 COCTOSAHMNSA Ha NMHUK 6/10KMPOBKKM HeEO6X0oOAMMO 3anuncaTb
HeHy/eBoe 3Ha4YeHne B yCTponcTeo /dev/sigblock. 1na cHATMSA 3anncaTb HyJsieBoe 3Ha4YeHne B /
dev/sigblock.

Ona onpeneneHns TEKYLEro COCTOAHNS Ha IMHUK BJIOKMPOBKW HEOHXOAMMO BbIMOJIHUTL
hyHKLMIO 4TeHna ycTponcTea /dev/sigblock. Nony4yeHHoe HyneBoe 3Ha4YeHMe 03HavYaeT
OTCYTCTBUE COCTOAHMSA BnoknpoBku. Jlloboe apyroe 3Ha4YeHne - Haanyne CoCToAHMNSA 6IOKUPOBKM.

Kpome Toro, npy n3MeHeHnn COCTOAHNSA CMrHana 6J10KMPOBKY NPOUCXOANT FreHepaums cobbiTns
Tnna EV_MSC c kopom MSC_RAW, 3Ha4yeHne KOTOPOro COOTBETCTBYET TEeKYLLEeMy COCTOAHUIO
curHana 6noknpoBkn: 0 - OTCYTCTBUE COCTOSAHUSA BNOKNPOBKK, 1 - HaNM4YMe COCTOSAHMNSA
610KNPOBKMU.

CnepyeT 06paTuUTb BHMMaHNE, 4TO YTEHME YCTPONCTBA BO3BpaLLAET TeKyllee pusnyeckoe
COCTOAHNE ANHUN BNOKNPOBKU. ECIM Ha NMHNN BAOKNPOBKN KaKON-nbo KOHTposiep
yOep>xnBaeT cocTosiHne 6N1oOKNpPoBKU, To YTeHune /dev/sigblock byaeT Bcerna Bo3BpallaTb
HeHyneBoe 3Ha4vyeHne, faxke nocse 3anucu B /dev/sigblock Hyns, T. K. PU3NYECKN NUHKSA
6710KMPOBKM HaxoaMTCA B 6JIOKMPOBAHHOM COCTOSAHWUM, MOKa BCe KOHTPOJIJIEPbl HE CHUMYT CUTHa
6710KMpPOBKMU.

5.10 [OpauBep noso>xeHus nepeMbliiku «DEF»

LOpaneep onpeaeneHuns rnosioXxxeHns nepemoldkn «DEF» aBngeTca ctaHgapTHbIM ApaniBEPOM gpio-
keys OC Linux.

Touyka perucTpaumn gpaneepa B CUCTEMHON (halnnioBor cucteme - /sys/devices/gpio_buttons@O0-
event.

B3anmopgencrTemne npuknagHom nporpamMmmbl C opariBEPOM NPoM3BOANTCA NyTeM Bbi3oBa ioctl u/
nnn pernctpaunm coboeiTnn /dev/input/by-path/platform-gpio_buttons@0-event, Tun EV_SW, kopg
SW_KEYPAD SLIDE. CocTosaHMto cobbITMSA 1 COOTBETCTBYET MONOXKEHME NepeMblykn 1-2, 0 -
MoNoXKeHne rnepemMblvkn 2-3.

5.11 WUcnonb3oBaHue Wi-Fi

MoakNo4YMTh KOHTpoep K ceTn Yyepe3 WIFI MOXKHO C MOMOLLbIO CUCTEMHOW YTUINTHI Ha
#BKnagke «CeTeBble NapaMeTpbl». N8 3TOro HeobxoAMMo NpoaenaTh caeayoLlme onepaumun:

1. BKAo4nTb 1 3anNyCTUTb Ha BKNaake "YnpasneHue cnyxbamun" cnyx6y WIFI
(wpa_supplicant).

2. Nepe3arpysnTb KOHTpPOJIIEP.

3. Ha Bknagke "CeTeBble NnapaMeTpbl" BbIbpaTb HY>XXHYIO TOYKY AOCTYMa U3 CAncKa
OOCTYIMHbIX, BBECTU €e rnapoJib U Ha>KaTb KHOMKY "lMpuMmeHnTb". MNMocne HaXXaTusa KHOMKKY
OyneT 3anyLleH npoLecc NoAKJIYEHUS K TOYKe AocTyna.
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AnbTepHaTUBHBLIM CNOCOBOM ABNSETCH pyYHasi HACTPOMKa C MOMOLLbIO CUCTEMHOWM KOHCOJIN.
Mogynb Wi-Fi npun 3arpy>xeHHom gpaneepe UNIFI co3paeT ceTeBon nHrtepgenc wlan0. Cnucok
NPUCYTCTBYIOLWMNX CETEN, @ TaKXe UX NapaMeTPbl MOXXHO MOJTYUYNUTb, UCMOJIb3YS B KOHCON
KOMaHAay:

iwlist wlan® scan

Ona noakntodeHns K 3awunweHHon cetn Wi-Fi Heobxogmmo 3HaTb UM4A ceTu (ssid) n naposb.
Hanee co3paTb KOH(UIypaLumMoHHbIN hann /etc/wpa_supplicant.conf, BBINOAHMB B KOHCON
KOMaHAay:

wpa_passphrase [YOUR NETWORK NAME] [YOUR PASS] > /etc/wpa supplicant.conf

roe
YOUR NETWORK NAME - nmsa cetn nogkntodeHus (ssid);
YOUR PASS - naposib ceTwu.

B nony4eHHoM channe /etc/wpa_supplicant.conf, B linux-coBmecTumMoM pefakTope nobaBuTb
CTPOKMU:

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

Takum obpasom, hainn wpa_supplicant.conf goskeH MMeTb NPUMEPHO Takoe coAep KaHue:

ctrl_interface=/var/run/wpa_supplicant

ap_scan=1

network={
ssid="AGAVA"
psk=97f022f71c3105630a71431704adc4189090650f8af54ed14080e29b125559¢e6

B KOH(UIrypaLUMOHHbBIA halial MOXKHO 006aBNATb APYrne HaCTPOeYHble K4, 03HAKOMUBLLUCH C
JOOKyMeHTaumen Ha cynnankaHT wpa_supplicant Ha canTe pa3paboTyunka.

Ona nogkntoveHuns kK cetn Wi-Fi B KOHCconn HabpaTb KOMaHAy:

wpa_supplicant -c/etc/wpa supplicant.conf -iwlan® -B

5.12 Bxopn B KOHCOJIb 3arpy34yuka U 3ajaHuve naposia oJia BXoga B Hee

015 BbINOJIHEHNA HEKOTOPLIX AENCTBMN MOXKET NoHaao0buTbCA BXOA B KOHCOJb 3arpy34dunka U-
Boot. 1ns Toro 4tobbl NOAYYMTb AOCTYM K KOHCOJIN 3arpy3ymka Heobxoanmo noakaynTb
KOHTPOJI/IEP K TEPMUHANY KOMMblOTEPa Yepes nHTepgenc RS-232. 3aTem BKAKYUTb KOHTPONEP
1 B MOMeHT paboTbl 3arpy3ymka npu nossneHnn coobueHnsa «Enter password to abort autoboot»
BBECTM NapoJib 4S9 BXOAa B 3arpy34mk. Ha BBoA napons gaeTcd orpaHu4yeHHoe Bpems. o
yMosa4aHuo - 1 c.

MaposeM No yMonyaHUIo ABNAETCA CMMBOJ «Mpoben». To eCTb, 4TOObI BONTU B KOHCOJb
3arpysymka Heob6xoOoMMo Ha TepMUHaNe KOMMbIOTEpPa HaXXuMaTb KaaBuwy «npoben» no
nosBAEeHNS npurnaweHmna koHconn: AGAVA6432.35#.

MoanpobHo paboTa c 3arpy3unkom U-Boot onncaHa B AOKYMEHTaLMKW, pa3MeLLeHHON Ha canTe
https://www.denx.de/wiki/DULG/Manual.
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Maponb onsa Bxofa B U-Boot xpaHnTCA B nepeMeHHON oKkpyxeHus «bootstopkey». 1na nameHeHums
naposs AOCTyNa K KOHCOAWN 3arpy34unKa Hy>XHO U3MEHUTb NepeMeHHYI0 oKpyxeHunsa U-Boot
«bootstopkey». CoenaTb 3TO MOXHO B KOHCOJIM 3arpy34unKa, a Takxxe B KOHCoau Linux.

Mpwn 3afaHnm Naponsa cnefyeT y4nTbiBaTb, YTO HA BBOJ, Naposid OTBOAUTCA onpefeeHHoe
BpeMs, 3afaHHOe B NnepeMeHHon okpyxxeHunsa U-Boot «bootdelay» B cekyHaax. Mpu ycTaHOBKe
OJIVHHBIX U CJTIOXKHbIX Naponen HeobxoAnMO yCTaHOBUTbL COOTBETCTBYIOLLEE BpeMS, JOCTAaTOYHOE
Ons BBoAa naposis, 4Tobbl 6bisia BO3SMOXKHOCTL BONTU B KOHCOJIb 3arpy34uKa.

Onsa n3ameHeHnsa naposs BXo4a B 3arpy3yuk, Hanpumep, Ha «abcl23» n BpeMeHn BBOLA NMaposis
Ha 5 cek. B KOHconuM U-Boot HeobxoammMo nocnefoBaTesibHO BbINOJIHUTL KOMaHAbI:

setenv bootstopkey abcl23
setenv bootdelay 5
saveenv

reset

0na nsmeHeHnsa naposs B KOHCON Linux HeobxoamMMo nocnenoBaTesIbHO BbIMOJIHATL KOMaHabI:

fw _setenv -c /etc/fw_env.NAND.config bootstopkey abc123
fw_setenv -c /etc/fw_env.NAND.config bootdelay 5

[ns Bo3BpaTa 3HAYEHUI MO-yMO4aHW0, HeobxoaMMo BbINOJHUTL B KoHconun U-Boot:

setenv bootstopkey
setenv bootdelay 1
saveenv

reset

B KOHcoM Linux:

fw_setenv -c /etc/fw env.NAND.config bootstopkey ' '
fw_setenv -c /etc/fw_env.NAND.config bootdelay 1

6 Cybmopynu paclumpeHus
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PacnonoxxeHue cybmopynen

Mpnbop nMeeT MOAYIbHYIO apPXUTEKTYPY, MO3BOAIOLLYI0 YCTaHaBAMBaTb B CJIOTbl pacLUMpPeHUs
cybMonynun BBOAa-BbIBOAA PAa3/IMYHOro TMNa.
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Bcero Mo>xHo yCTaHOBUTbL A0 WecTn cybmoaynei BBoaa-sbiBoga. C/oThbl UMEIOT YCIOBHOE

obo3HavyeHne «A», «B», «C», «D», «<E» n «F».

HekoTopble cybMoaynm He MMeIoT rasibBaHMYeCKOWN pa3Bs3ku. Bo nsbexxaHune noepexxaeHus
npubopa BCce Nnoakntovaemoe K HeMy obopyaoBaHue (KomnbloTep, ceTeBoe obopynoBaHue,
0ATYNKKN 1 Ap.), UMetoLlee KJIEMMbI 3a3eMAeHNs, LO/XKHO 6blTb HaZleXKHO 3a3eMJIEHO.

rajibBaHN4eCcKon N30a9LNN.

He ponyckaeTcs npoTekaHue Mo uensm npubopa napasnTHbIX TOKOB U MepeHanpsi>xeHui,
Bbl3BaHHbIX HEK@YeCTBEHHbIM 3a3eMJIeHNEM NOAKI0YEeHHOro obopynoBaHNsA 1 ApyruMu
npuymHamu. NMpu HeobxoANMOCTU CliefyeT UCMOo/Ib30BaTh BHELLIHWE YCTPONCTBA

nnTaHum npmnbopa.

YcTaHOBKa 1 U3BJieYyeHne Cy6MO,EI,y1'IEl7I OOJI>KHa BbIMNOJIHATLCA TOJIbKO MNMpuW OTKJIIDYEHHOM

6.1 Tunbl cyOmopnynen

O6o03Ha4YeHue OnucaHue Tun MpumeuaHue

Cybmoaynu aHanoroBbiX BXO4,0B/BbIXO4,0B

Al 4 Bxofa Tok: 4-20 MA, 0-20 MA, [MorpewHoCTb
0-5 mMA n3mepenns 0.5 %

AIO 2 Bxoga HanpskeHne: 0-10 B [MorpelwwHocTb

n3mepenuns 0.5 %

2 BbIXoAa
[ns TOKOBOro BbIXxona
Ry = 500 Om

TMP 2 Bxofa TepMOCONPOTUBNEHUSA: Rmax = 3900 Om
Pt100, Pt1000, 50M, Upax = £70 MB
100M, 5011, 100MM.

To4yHoCTb 0.5 %
Tepmonapsbl: TXK(L),
TXKK(J), THH(N), TXA(K),
TMNMN(S,R), TAP(B),
TBP(A-1, 2, 3), TMK(T)

TMP4 4 Bxopna TepMoCONpPOTUBIEHUS: Rimax = 3900 Om
PthO, Pt1000, SOM, ToyHocTb 0.5 %
100M™, 501, 100MM.

TMP4L 4 Bxopa TepMoconpoTUBAEHUSA: Rmax = 450 Om
Pt100, 50M, lOOM, 50”, To4yHocCcTb 0.25 %
1o00Mm.
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T™MC 2 BXOoga Kanan 1: Rmax = 3900 Om
TepMOCONPOTUBNEHUS:
Unax = 70 MB
Pt100, Pt1000, 50M,
100M, 5001, 100M. To4yHOCTb 0.5 %
Tepmonapbl: TXK(L),
TXKK(J), THH(N), TXA(K),
TNMN(S,R), TAP(B),
TBP(A-1, 2, 3), TMK(T)
KaHan 2: NocTtosiHHoe Unax = £1600 MB
Hanpsi>keHne +/-1600mMB
To4yHoCTb 0.5 %
CybMoaynm ANCKPETHbIX BXOL0B/BbIXOA0B
DI 4 Bxopa Cyxon KOHTaKT pynnoBas
onTopa3BA3Ka
UKOMM. = 24 B' IKOMM. = 1
MA
DI6 6 BX0O40B Cyxomn KOHTaKT pynnoBsas
onTopas3Bs3Ka
lJKOMM. = 24 B’ IKOMM. = l
MA
DO 4 BbIXOoOa OTKPpbITbIN KONJIEKTOP pynnoBas
onTopa3BsA3Ka
UKOMM. = 24 B' IKOMM. =
200 MA
SIM 2 BbIXOJa CnmMmucrop OnTopa3BssKa C
rnepeksayeHneM yepes
HOJb
Uoum, = ~220 B, I gm.
=2A
SIM3 3 BbIXOJa CnmMmuctop OnTopa3BssKa C
rnepeksitoyeHneM yepes
HOJb
Uoum, = ~220 B, |5,
=2A
R 2 BbIXxo4a KOHTaKTbl pene UKOMM. = ~2208B, IKOMM_
=2A
R4 4 BbIXona KOHTaKTbl pene Uomm. = =220 B, | oum.
=2A
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DO6 6 BbIXOL0B OTKPpbITbIN KONJIEKTOP pynnoBas

onTopas3Bs3Ka
(ynpasneHwue warosbiM

nBuUratenem) Ueomm, = 24 B, Lioum, =

200 mA

DO6L 6 BbIXOO0B OTKPpbITbIN KONJIEKTOP pynnoBas
onTopas3Bs3Ka

u =248B,1 =

KOMM. KOMM.

200 MA

ENI 2 AByxasHblX BX04a CyXoln KOHTaKT [pynnoBas
onTopas3Bs3Ka

u =248B,1I =1

KOMM. KOMM.

MA

NHTepdencHble cybmoaynm

RS-485 2 KaHana 2 X RS-485 MoxeT bbITb
YCTaHOBJIEH TOJILKO
oAMH cybmoaynb.

OpHOoBpeMeHHan
paboTta c cybmoaynem
GPRS He

ponyckKaercs

pynnoBas
onTtopa3Bs3ka. CKOpoCTb
00 230400 6uT/c

CAN 1 KaHan 1 x CAN MoxxeT bbITb
YCTaHOBJIEH TOJILKO
oauH cybMopynb.

pynnoBas
onTtopa3Bsska. CKOpoCTb
no 1 Méut/c

GPRS 1 x GPRS MoxxeT bbITb
yCTaHOBJIEH TOJILKO
oauH cybMmonynb B
cnot A.

OpHoBpeMeHHas
paboTta c cybmonynem
485 He

ponyckaeTtcs

6.2 CyomMmopynb aHanoroBbiXx BXoaos Al

Cybmoaynb aHanorosbix BXoA0B Al npefiHa3Ha4YeH A1 BBOAA A0 YeTblpex YHUPULMPOBAHHbIX
aHaAIOrOBbIX CUFHAMOB TOKa U Hanpsh>XeHus. Ka)kablii KaHasl MOXXeT 6biTb UHANBUAYASIbHO
HACTPOEH Ha NPMEM TOKOBOIO CUFHAJa UM CUFHasa Hanps>KeHus.
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6.2.1 TexHuM4YeCKMe XapaKTepucTUKu cybmoaynsa

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

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

gﬁn.o&u. 2
Bx.2(4) 3 4-20MA/0-10B

Npumewanmne :
KoHT.2 passemMor X1 u X2 o6menuHeH
u coemuHeH C obupa npubopa.

CxeMa noakso4veHus cybMmonyns aHanorosbix Bxonos Al

}}

TexHnYecKne XxapakTepucTmKn cybmoayns aHanoroBbix BXxonos Al:

MapameTp 3HavyeHue
Yncno BXoAHbIX KaHal0B 4
Tun BXOOHbIX KaHa/10B Tok: 4-20 MA, 0-20 MA, 0-5 MA

Hanps>xeHne: 0-10 B

MNpenen 0CHOBHOW NpMBEAEHHON NOrpeLwHocTn, % 0.5

BxogHoe conpoTuBieHNE KaHalla n3aMmepeHuns Toka, | 100
Oom

BxoaHoe conpoTuBAEHME KaHala UsMepeHuns 70
Hanps>keHusi, He MeHee, KOM

MocTosAHHas BpeMeHU n3MepeHus, Mc 67
Bpems onpoca cybmoayns, He 6onee, Mc 10
ManbBaHM4YecKkas nsonauns OTcyTcTBYET

MNoTpebneHne oT BHYTpPEHHEro ncto4Huka 24 B, He | 0 (oTcyTcTBYET)
6onee, MA

6.2.2 Ha3HauyeHue KOHTAKTOB pa3beMoOB cybmopynsa

Ha3HayeHne KOHTaKTOB pa3beMoB cybMoayns aHanoroBbiX BXxonoB Al:

Pa3sbem KoHTaKkT Ha3Ha4yeHue
X1

AHanorosbl Bxon 1

06wwmin®

X2 AHanorosbIn BXon 3

o6wmin®

1
2
3 AHanorosbIn BXo4 2
1
2
3

AHanorosbii BXon 4
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* o
Obuime KOHTaKTbI Cy6MO,£I,yJ'IF| coeanHeHbl Mexay cobon.

6.3 Cybmopynb aHanoroBbix BXoaoB / BbixogoB AlO

Cybmoaynb aHasoroBbiX BXoA40B / BbixonoB AlO npeaHa3HavyeH A1 BBo4a OBYX W BbiBOOa OABYX
aHaJI0rOBbIX YHUMPULNPOBAHHbBIX CUTHAI0B TOKa N HanpshxeHus. Kaxabln BxogHonm nnbo
BbIXOOHOWM KaHa/l MOXXeT bbITb MHANBUAYaNIbHO HAaCTPOEH Ha paboTy C TOKOBbLIM CUIHa/IOM UK

CTHaJIOM Hanpsa>XeHuns4.

6.3.1 TexHuM4YecCKMe XapaKTepuCcTUKu cybmoapynsa

BXOAMME CHINanNM

4-20MA/0-10B

_Q 4-200A/0-10B

BMXORHMO CHIHANM

- 4-20uA/0-10B

{4 4-20un/0-1208

Moayns AIO
X1
Uens | Komw.
Bx.1 1
Bx.2 2
bR 3
Bux.1 4
Bux.2 5
.obx. 6
4
Npumevanne :

Kour.3 m 6 passema X1 obmenmMHeHs
M coenuMHeHn c ofupm npuGopa.

CxeMa nogka4eHns cybMmonyns aHalorosbix BXo40B / Beixonos AlO

TexHnYeckne xapakTepuctuku cybmoayns aHasnoroBbix BXoAos / Beixonos AlO:

MapameTp 3HayeHue
Yuncno BXOAHbIX KaHanoB 2
Yncno BbIXOAHbIX KaHasI0B 2

Tvn BXOAHbIX U BbIXOOHbIX KaHasioB

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

Hanps»xenune: 0-10 B.

6onee, MA

Mpenen oCHOBHOM NPMBEOEHHON MOrPELIHOCTY 0.5
BXOAHbIX KaHasoB, %

BxoOHoe conpoTuBIeHNE KaHa/l0B U3MepeHns 100
TOoKa, OM

BxonHoe conpoTuBJ/ieHNe KaHasIoB U3MepeHuns 70
Harnps>xeHuns, He MeHee, KOM

MNocToAHHaA BpeMeHN N3MepeHuns, Mc 67
ConpoTuBieHne Harpy3Ku TOKOBbIX BbIXOLO0B, He 500
6onee, Om

MuHUManbHoe 3Ha4YeHne BXOAHOro conpoTusaeHusa | 600 Om
ons sbixona 0-10 B

Bpems ycTaHOBNEHUSA BbIXOLHbIX CUTHAJI0B, MC 24
Bpemsa onpoca cybmoayns, He 6onee, Mc 10
lanbBaHM4yecKasa n3onsayms OTcyTcTBYET
MNoTpebneHne oT BHYTPEHHEro NCTo4yHnka 24 B, He | 51
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6.3.2 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybmopyns
Ha3HayeHMe KOHTaKTOB pa3beMa cybMoayns aHasnoroebix BXoAoB / Bbixogos AlO:

Paszbem KoOHTaKT HasHauyeHue

X1 AHanorosbi BXon 1

AHanorosbIf BXog 2

o6wmnin®

1
2
3
4 AHanoroBbIN BbIxog 1
5 AHaNoOroBbIN BbIXO, 2
6

06Lwmin”

* .
ObLime KOHTaKTbI Cy6MO,£I,yJ'IF| coeanHeHbl Mexay cobon.

6.4 Cybmopynb usmepeHus temnepatypbsli TMP

Cybmoaynb nsmepeHmna temnepaTtypbl TMP npeaHa3sHavyeH ons BBoAa A0 ABYX CUMHAsIOB
TEPMOMETPOB COMNPOTUBIIEHNSA U TEPMOIJIEKTPUYHECKMX Npeobpa3oBaTenen.

Kaxxkabli KaHan MoXKeT OblTb UHAMBUAYAJIbHO HACTPOEH Ha NMpuem CUrHana oT
TepMoConpoTMBIIEeHNS Unn Tepmorapbl. CybMoayb OCHALEH NPY>XMHHBIMU pa3bemMamMu 4Jis
NOOKJ/IIOYEHNSA MPOBOAOB AaTYMKOB. TepMonapa NoakJa4yaeTcs Nno ABYXMNPOBOAHON CXeMe,
TEpPMOCONPOTUBIIEHNE ~ MO TPEXMPOBOAHON.

MoakntoyeHne TepMonap K Npubopy A0JIXKHO NPON3BOANTLCA C MOMOLLLIO CneumanbHbIX
KOMMEHCaLNOHHbIX (TEPMO31EeKTPOAHbIX) MPOBOLAOB, N3rOTOB/EHHBIX U3 TEX XXE& CaMbIX
MaTepuanoB, YTO 1 TepMonapa. MNpn coeguHEeHNN KOMMNEHCaLNOHHbLIX MPOBOAOB C TEPMOMapPon 1
npnbopoM Heobxoanmo cobntoaaTe NOASPHOCTL. MPU HapyLeHWUN YKa3aHHbIX YCI0BUA MOryT
BO3HWKATb 3HAYUTESIbHbIE MOrPELLUHOCTY NPK n3MmepeHnn. Bo nsbexxaHne BANSHUA NoOMex Ha
N3MepuTesnbHYI0 YacTb Npubopa NnMHMIO CBSA3MN Npnbopa C 4aTYNKOM PpeKOMeHAyeTCs
3KpPaHMPOBaTb (CM. pUCYHOK). ONNeTKy 3KpaHa cnefyeT COeAUHATL B O4HON ToYke C obLiel
CUrHaNbHOW Lenbto Nprubopa. B kavyecTBe obLLEN CUFHANBHON LLEMN MOXKET BbICTYNaTb KOHTAKT 2
pasbema X1. OnneTka aKpaHa AoJKHa OblTb HAAEXXHO M30/IMPOBaHa OT 3JIEKTPUYECKOrO
KOHTaKTa C APYrMMUN NPOBOAHNKAMM U IN1EeMEeHTaMM MeTa/lJINYeCKNX KOHCTPYKUUiA. He
[oMnycKaeTCst NCMOJIb30BaTb TEPMONapbl C HEM30JIMPOBAHHLIM paboyrM criaem.

IOna MOHTaXxa uan AeMoHTa>ka NpoBofa HeobxoAMMO OTBEPTKOWN HaKaTb Ha COOTBETCTBYIOLLMIA
A3bl4OK pa3beMa. BCTpPOEeHHbIN AaTyuK TeMnepaTypbl XOJI04HOMO CNas pacrnosioXeH B
HenocpencTBEHHON BM30CTM K pa3beMam.

6.4.1 TexHM4YecKMUe XapaKTepUCTUKMU cyOmonpynsa

Mogyns TMP Monyne TMP
X1(X2) X1 (X2)
Uens Koxr. Uens XonrT,

px.1/+ 1 px.1/+ 1 :b

px.2/- 2 E Rt Bx.2/- 2 —

Bx.3 3 Bx.3 3 L
Ramowx Tewn- ; ;
I')l(l”’.\l:) ‘Tn:: D | 3:1& S

MogxnwyenHe TePMOCONPOTHBIGHMR Nogxnoyenue TepMonapM

Cxema nogknoyveHmna cybMmonyns namepeHus temnepatypbl TMP
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TexHn4Yeckmne xapakTepucTukn cybmonyns namepeHus temnepaTtypbl TMP:

MapameTp

3HavyeHue

Yucno BXOAHbIX KaHas10B

2

Twn BXO4HbIX KaHa0B

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

Tepmonapbi: TXK(L), TK()), THH(N), TXA(K),
TNMN(S,R), TMP(B), TBP(A-1, 2, 3), TMK(T)

Mpenen 0oCHOBHOW MpUBELEHHOW NorpewHocTn, % 0.5

[dunana3oH nimepsiemoro conpotmsieHuns, Om 0 - 3905
N3mepnTenbHbIN TOK 419 TEPMOCONPOTUBIEHUI, He | 1

b6onee, MA

CxeMa noakJIo4eHNs TepMOCONpPOTUBIEHNSA TpexnposogHas
[Onana3oH nsmMepseMoro Hanps>XeHns, uB -70 ... +70
CxemMa noaknayeHna Tepmonap [OByxnpoBoaHas
MNMosnioca nogaBsieHNs pexxekTopHoro punsTpa, 'y, oT 49 po 51
Koathd. nogasneHnsa pexxekTopHoro guabTtpa, dB 62

MocTosiHHasa BpemeHn ®HY, ¢ 2,0

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

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

0 (oTcyTcTBYeET)

6.4.2 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3HayeHne KOHTaKTOB pa3beMoB cybmMoayns nsmepeHus TemnepaTypbl TMP:

Pazbem | KontakTt | HazHaueHue

X1 1 KaHan 1. TepMoconpoTuBieHne nsmeputenbHbii BXxod 1 / Tepmonapa «+»
2 KaHan 1. TepMOCONpPOTUBAEHNE N3MEPUTENbHbLIN BXoA 2 / TepMonapa «-»
3 KaHan 1. TepMoCOnNpoTMBIEHNE N3MEPUTENbHLIN BXOA 3

X2 1 KaHan 2. TepMoCONpoTUBIEHME n3MmepuTenbHbii BXoa 1 / Tepmonapa «+»
2 KaHan 2. TepMOCONPOTUB/IEHNE N3MEPUTENbHbLIN BXoA 2 / TepMonapa «-»
3 KaHan 2. TepMoConpoTuBJIEHNE U3MEPUTESIbHbIN BXOA 3

6.5 Cybmopynb msmepeHus temnepatypbslt TMP4

Cybmoaynb namepeHusi TemnepaTtypbl TMP4 npefHa3HayeH 0151 BBOA4A A0 YETbIPEX CUIHAJIOB

TEPMOMETPOB COMpPOTUBIIEHNA.

Cy6MO}J,yJ'Ib OCHalleH NPpYyXHHbIMW pa3beMaMin )14 NOOKNKOHYEHNA NMPOBOAOB OAaTHNKOB.
TepMoCOnpOTUBIIEHNSA NOAKIOYAOTCA Mo TpeXHpOBO,D,HOVI cxeme.

Ona MOHTa)ka nan gemMoHTax<a nposona Heob6xoanmo OTBEPTKOWN Ha)KaTb Ha COOTBETCTBYIOLLMNA

A3bl4OK pa3beMa.
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6.5.1 TexHuM4YecKMe XapaKTepucTUKu cybmoapyns

Monyns TMP4

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

NogxMOUeHue TEePMOCONPOTHBIEHMI

Cxema nogknwyeHnsa cybmoayns namepeHus temnepatypbl TMP4

TexHn4Yeckne XxapakTepUCTUKKN cybmoayna namepeHunsa temrnepaTtypbl TMP4:

MapameTp

3Ha4yeHue

Yucno BXOAHbIX KaHas10B

4

Tvn BXOOHbLIX KaHasoB

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

MNpenen 0OCHOBHOW NpMBEAEHHON NOrpeLHocTn, % 0.5

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

b6onee, MA

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

MocTosiHHasa BpemeHu ®HY, ¢ 2,0

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

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

0 (oTcyTcTBYET)

6.5.2 HasHauyeHue KOHTaAKTOB pa3beMOB cybmopyns

Ha3Ha4yeHMe KOHTaKTOB pa3beMoB cybMoaynsa nsmepeHnsa temnepaTtypbl TMP4:

Pa3bnem KoHTaKT Ha3HauyeHue

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

6.6 Cybmopynb msmepeHus temnepatypbslt TMP4L

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

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

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

6.6.1 TexHuMYeckue XxapakKTepucTuKuM cybmopyns

Monyns TMP4

Uens EON‘I‘ .

w

P Ll i

ol=in
[:Lu
"

RIR|R KRR R R 0RO R

o wire N w e olw e
winjwe lnlolalo
%

NogxmoueHue TOPNOCOHPO'I‘HBJ!OHK;!

Cxema nofko4yeHus cybmonynsa nsmepeHunsa temnepaTtypbl TMP4L

TexHn4Yeckne XxapakTeEPUCTUKK cybmoayna namepeHusa temnepaTtypbl TMP4:

MapameTp 3HauyeHue

Yuncno BXOOHbIX KaHanoB 4

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

MNpenen 0CHOBHOW NpMBEAEHHON NOrpeLwHocTn, % 0.25

[dnana3oH nsmepsemoro conpotmsaeHuns, Om 0 -450

N3mepuTenbHbIN TOK 418 TEPMOCONPOTUBEHWIA, HE 0.5

6onee, MA

CxeMa NOAKJIYEeHNS TeEPMOCONPOTUBIIEHUSA TpexnpoBoaHas

Monoca nopassieHNA peXxekKTopHoro guabTpa, Ny oT 49 po 51

Koadhh. nogaBneHns pexxekTopHoro punabTpa, dB 62

MocTosiHHasa BpemeHun ®HY, ¢ 2,0

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

6.6.2 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3HayeHMe KOHTAaKTOB pa3beMoB cybMoayns namepenunsa temnepaTtypbl TMP4:

Paszbem KoHTaKkT Ha3sHauyeHune

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

6.7 Cybmopynb M3MepeHus TeMnepaTtypbl U YyrjiepoaHoro noteHuyvana
TMC

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

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

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

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

6.7.1 TexHuM4YeCKMe XapaKTepucTUKu cybmoapynsa

TexHNYeckmne XxapakTepucTukn cybmonyns namepeHns TemnepaTypbl U yriepogHoro

noteHumnana TMC:

MapameTp

3HavyeHue

Yumcaio BXOOHbIX KaHasoB

2

Twun BXoOHbIX curHanoB (KaHan 1)

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

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

Twnn BXOoOHbIX CUrHanoB (KaHan 2)

[ToCTOAHHOE HanpsXXeHune

Mpenen oCHOBHOW MpUBEAEHHOW NorpewHocTn, % 0.5

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

0]V

N3MepuTenbHbIN TOK AN9 TepMOCONPOTUBIEHUN, He | 1

6onee, MA

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

MB

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

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

MocTosiHHasa BpemeHun ®HY, ¢ 2,0

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

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

0 (oTcyTcTBYET)

6.7.2 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3HayeHne KOHTaKTOB pa3beMoB cybMoayns namepeHust tTemnepaTypbl TMC:
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Paszbem

KoHTakt | Ha3dHayeHue

X1

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

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

KaHan 1. TepMOCOMNpoTUBAEHNE N3MEPUTENBHBIN BXOA 3

X2

KaHan 2. HanpshkeHne namepuTtenbHbin Bxoa 1

KaHan 2. HanpshkeHne namepuTesbHbIN BXog, 2

1
2
3
1
2
3

KaHan 2. He ncnonb3syeTcs.

6.8 Cybmopynb auckpeTHbix Bxogos DI

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

6.8.1 TexHuM4YecCKMe XapaKTepucTUKu cybmoapynsa

Mogyas DI Moayns DI
X1 (X2) X1 (X2)
Uens Komr. Uens Komr.
bx.1(3) 1 |— Bx.1(3)| 1
Bx.2(4)) 2 —/3 Bx.2(4) 2
Ofapoit 3 L 3
AarTymK THNA "CyXoH XOMTAXT" Aarumx Tuna "OTXPNTMH xXonanexTop"

NpuMevanne: KoHraxTn 3 pasdemMos X1 u X2 obpenMHeHNM.

CxeMa nofk/oveHus cybmonyna ouckpeTHbiX Bxonos DI

TexHn4yeckne xapakTepucTukn cybmoaynsa anckpeTHbiX BXonos DI:

MapameTp 3HauyeHue

Yncno BXoOHbIX KaHa 0B 4

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

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

HoMunHanbHOe Hanpsh>xeHne KoMMmyTauuu, B 24

HoMMHanbHLIN TOK KOMMyTauum, MA 1

Bpems onpoca cybmoayns, He 6onee, MC 10

lanbBaHM4Yeckasa n3onaumsa EcTb, rpynnoBsas

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

*
Mpw BkAOYeHUN pyHKUUK aHTnapebesra.

6.8.2 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3HayeHne KOHTAaKTOB pa3beMoB cybMoayns ANCKpeTHbIX Bxonos DI:
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Paszbem

KoOHTaKT

Ha3Ha4yeHue

X1

OunckpeTHbIn Bxog 1

OncKkpeTHbIN BXOg 2

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

X2

ONCKpeTHbIN BXo4 3

OunckpeTHbIn BXxog 4

1
2
3
1
2
3

06Lwmin”

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

6.9 Cyobmopynb auckpeTHbix BxogoB DI6
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CxeMa noaksno4veHus cybMmonyns ANckpeTHbIX Bxoaos DI6

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

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

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

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

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

6.9.1 TexHuMYeCKMe XapaKTepUCTUKMU cyOMoaynsa aumcKkpeTHbix BxoaoB DI6:

MapameTp

3HavYeHune

Yucno BXOAHbIX KaHa0B

6

Tvn BXOOHbIX KaHasnoB

CyXON KOHTaKT, OTKPbITbIN KOJJIEKTOP

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

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

FanbBaHW4YecKasa nsonayns

EcTb, rpynnosas

[1] Mpwn BkAtoYeHUN hyHKLMM aHTUapebesra.

6.9.2 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybMopynsa auckpeTHbiXx BxoaoB DI6:

Pa3sbem KoHT. Ha3HavyeHue

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

E3
ObLme KOHTaKTbl cybMoayns coenHEeHbI

Mexxay cobon.

6.10 CybMopaynb AMCKPETHbIX BbIXOA0B TUNA «OTKPbITbIA KONJIEKTOP>»

DO

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

nionauunto.

6.10.1 TexHMYeCKMEe XapaKTepuCTUKu cyomopyns

Moayns DO
O +V
X1 (X2) |

llens | Konw. m

C ] :

1(3) 1 .

Bux2 (4)] 2 ©

O6up1it 3 0 -V

Mpumevanue: Konraxrn 3 passemon X1 u X2 obrenmHeH:.

CxeMa noakoyeHns cybmonyna ANCKpeTHbIX Bbixogos DO

TexHn4yeckne XxapakTeEPUCTUKN cybMoayna AUCKPETHbIX BbiIxonoB DO:

MapameTp

3HayeHue

Yucno BbIXOAHbBIX KAHAI0B

4

Twvn BbIXOOHbIX KaHa10B

OTKPbITbIN KONJIEKTOP

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

anbBaHW4Yeckasa nlonaymsa

EcTb, rpynnoBas

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

6.10.2 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybmopyns

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

Pa3zbem KoHTaKkT Ha3sHauyeHune

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

OncKpeTHbIN BbiXoa 3

OnckpeTHbIN Bbixoa 4

06wunin®

* o
Ob6uime KOHTaKTbl cybMoayns coeqmnHeHbl Mexxay cobo.

6.11 CybMoaysb AUCKPETHbIX BbIXOAO0B TUMNA «OTKPbITbIA KOJIJIEKTOP>

DO6

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

n3onaunto.

i

2 i

Kone .

i

L4 &

a2

CxeMa noaKJo4YeHnss Moayna OUCKPEeTHbIX Bbixogos DO6

6.11.1 TexHMYeCKMUEe XapaKTEpPUCTUKM MOAYJIA AUCKPETHbIX Bbixoaos DO6

MapameTp

3HayeHue

Yucno BbIXOAHbBIX KAaHA10B

6

Twn BbIXOOHbIX KaHa10B

OTKPbLITLIN KOJIJIEKTOP

MakcmnMmanbHoe Hanps»xeH

ve koMmmyTauun, B

24

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

anbBaHW4Yeckasa nionaymsa

EcTb, rpynnosas

MNoTpebneHne oT BHYTPEHHEro NCTo4HUKa 24 B, He Bonee, MA

10

6.11.2 Ha3HauyeHMe KOHTAaKTOB pa3beMOB MOAYJIA AUCKPETHbIX Bbixoaos DO6

Paszbem KoHTakT Ha3sHauyeHune

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

docs.kb-agava.ru

cTp. 3513 60


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

PykoBoacTBo no skcnnyaTauun AIFABA MNMK-60

X2

OnckpeTHbIN BbiXOA 4

OunckpeTHbIN Bbixon 5 nnn STEP warosoro agsuratensa kaHana 2

OnckpeTHbIN BbIXOA 6

AW |IN| =

obwnn

6.12 CybMopynb AMCKPETHbIX BbIXOAO0B TUNA «OTKPbITbIA KOJIJIEKTOP»

DO6L

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

nsonauunto.

Moayns DOS

X1

[

Kone .

1

— i

Xone .

“i

L2 i

& lw N | »

CxeMa MoaK/lYeHns Moayns AUCKPETHbIX Bbixoaos DO6L

6.12.1 TexHMYeECKUEe XapaKTEepUCTUKM MOAYJIA AUCKPETHbIX Bbixoaos DO6L

MapameTp

3Ha4yeHue

YnMcnio BbIXOOHbIX KaHas10B

6

Twvn BbIXOOHbLIX KaHa 0B

OTKPpbITbIN KONJIEKTOP

MakcumanbHoe Hanpsa>XeHne KoMmMmyTaunn, B

24

MaKCMMaNbHbIN TOK KOMMyTauum, MA

200

BpeMms onpoca cybmonyns, He 6onee, McC

10

lanbBaHW4Yeckasa nionaumsa

EcTb, rpynnosas

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

10

6.12.2 Ha3Ha4yYeHue KOHTAKTOB pa3beMOB MOAYJIA AUCKpPETHbIX Bbixoaos DOG6L

Paszbem KoHTakT Ha3sHauyeHune

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

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

6.13 CybmMoaysib AUCKPETHbIX BbIXOAOB TUNA «CUMMUCTOP>» SIM

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

6.13.1 TexHuMYeCKMe XapaKTepuCTUKu cyomopyns

Moanyne SIM

X1 (X2)

Uens KoHT.

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

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

CxeMa noaksoyeHus cybMonyns ANCKPEeTHbIX Bbixoaos SIM

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

MapameTp 3HavyeHue
Yucno BbIXOAHbBIX KaHa10B 2

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

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

6.13.2 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3HayeHMe KOHTAaKTOB pa3beMoB cybMoay st ANCKPETHbIX BbixoOoB SIM:

Paszbem KoHTakT Ha3sHauyeHune

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

6.14 Cybmopynb AMCKpPEeTHbIX BbIXOA40B TUNA «CMMUCTOp>» SIM3

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

6.14.1 TexHuM4YeCKMe XapaKTepuCTUKu cybmopyns

Momyne SIM3

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

Bux.3 1 p—1 1N

Uens | Konr.

Ofw. 2 2 _RH_.F.,22°B
Bux.2 1 |—1 N

lUens | Konr.

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

Cxema noako4eHns cybmonynsa ANCKPEeTHbIX BbIXo4oB SIM3

TexHnYeckne XxapakTeEPUCTUKN cybMoayna OUCKPETHbIX BbIX040B SIM3:

MapameTp 3HavyeHue
Yucno BbIXOAHbBIX KaHA10B 3

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

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

6.14.2 Ha3HayeHue KOHTAKTOB pa3beMOB cybmopyns

Ha3HayeHne KOHTaKTOB pa3beMoB CybMoaynsa ANCKPETHbIX BbIXoAoB SIM3:
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Pa3bvem KoHTakT Ha3HauyeHue

X1 1 OunckpeTHbIN Bbixog 1
2 O6bwnn Bbixoda 1

X2 1 ONCKpeTHbIN Bbixopd, 2
2 Obwuin Bbixoda 2

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

6.15 Cybmopynb AMCKpPeTHbIX BbIXOAO0B TUNa «pene» R

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

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

Monyne R

X1 (X2)

lens

Konw.

H3.1(2)

O

O6ml (2)

K narpysxe

2 >

]
L

HP.1(2)

3 >

CxeMa NnoakJ/yeHus cybmMoayna ANCKPETHbIX BbIX0O0B R

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

MapameTp

3Ha4yeHue

Yucno BbIXOAHbBIX KaHa10B

2

Twvn BbIXOOHbIX KaHa 0B

HP 1 H3 KoHTaKkTbI pene

MakcumanbHoe Hanpsa>xeHne KoMmMmyTaunn, B

6onee, MA

240
MepemeHHOro Toka

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

6.15.1 Ha3Ha4yeHMe KOHTAKTOB pa3beMoOB cyoOMmoaynsa

Ha3HayeHne KOHTaKTOB pa3beMoB CybMoayns AUCKPETHbIX BbIX0A0B R:

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

X2

KaHan 2. HopManbHO-3aMKHYTbIN (H3) KOHTaKT

KaHan 2. O6Wwnin KOHTaKT

W NP | W

KaHan 2. HopManbHO-pa3oMKHYThIN (HP) KOHTakT

6.16 Cybmopynb AMCKpPeTHbIX BbIXOAO0B TUNa «pene» R4

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

Monyne R4

X1

Uens

Konuwr.

Of6uw; . 4

Ofw. 3

HP.3

Ofw. 2

K marpyske

HP.2

Ofu. 1

HP.1

HINw sl

CxeMa nofkoyeHns cybMonyns ANCKPEeTHbIX BbiIxoaos R4

TexHNn4YecKne xapakTepucTmkn cybMmoayns AUCKpPeTHbIX BbIX0A40B R4:

MapameTp

3HavyeHue

Yuncio BbIXOOHbIX KaHas10B

4

Twvn BbIXOOHbLIX KaHa 0B

HP KOHTakTbl pene

MakcumanbHoe Hanpsa>XxeHne KoMmMmyTaunn, B

6onee, MA

240
NepeMeHHOro Toka

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

6.16.1 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybmopyns

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

Paszbem KoHTakT Ha3HauyeHnune

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

KaHan 3. OOLWnN KOHTaKT

KaHan 4. HopManbHO pa3oMKHYTbIN (HP) KOHTakT

(oo N IR ENe) NG, |

KaHan 4. O6Lmnin KOHTaKT

6.17 Cybmopynb 3Hkopmepa ENI2

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

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

Cxema nogkntoydeHna Mmooy ns asHkogepa ENI

TexHnYeckne xapakTepucTukym Moayns ANCKPeTHbIX BXonoB ENI2:

MapameTp 3HayeHue

Yuncno sHKoLepos 2

Twn BXOAHbIX KaHa1I0B CyXxon KOHTaKT, OTKPbITbIN
KONJIEeKTOp

MakcumanbHasa 4acToTa CHETHbIX MMMYIbCOB, KIL, 400

Pe>xnmbl cyeTa x1, x2, x4

Hanps»xeHne KoMMyTaL M KOHTaKTOB (MepekoyaeTcs 12,24

nporpamMmmHo), B

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

Bpems onpoca cybmonyns, He 6onee, Mc 10

anbBaHW4Yeckasa nlonaumsa EcTb, rpynnosas

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

6.17.1 Ha3HauyeHMe KOHTAaKTOB pa3beMOB MoAayJisA 3HKoagepa ENI2

Pa3bvem KoHTakT Ha3sHauyeHue

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

X2 1 Bxon A BTOpoOro kaHasna
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2 Bxon B BTOporo kaHana
Bxon Z BTOporo KkaHana

4 obLwnin

6.18 Cybmopynb uHtepdencos RS-485

Cybmopynb nHTepgencos 485 npefHa3HayYeH AN KOMMYHUKaUum npubopa no MHNAM CBA3N
RS-485. Cybmoaynb COCTOUT U3 ABYX HE3aBMCUMbIX KaHaoB RS-485 ¢ rpynnoBon
rajibBaHWYeCKON n3onsaumnen.

Cxema nogknoyeHus cybmoanyna K nuHumM RS-485 npruBefieHa Ha pUcyHkKe 8. B cnyvae
NCMOSIb30BaHUA JJANHHON nnHMKM RS-485 (6onee 100 M), a Tak)Ke NMHUN, NPOKaAbIBAEMON B
YCNOBUSAX BO3AENCTBUSA 3HAYNTE bHbBIX 3JIEKTPOMarHUTHbIX MOMeX, peKOMeHayeTCs
NCNOJIb30BaTb dKpPaHUpPOBaHHbIe Kabenun ¢ apeHa>kHbIM nNposoaom (KWMe3B 1,5 x 2 x 0,78;
KWMN3B 2 x 2 x 0,6 nnn aHanorunyHole), cxema rnoAKIl0YEeHUA KOTOPbIX NpuBefeHa Ha pucyHke 9.
SkpaH kabensa cnepyeT COEANHATBL TOJIbKO B O4HOW TOYKe C APEHa>XHOM Lenblo
COOTBETCTBYIOLLEN NNHUN.

6.18.1 TepMMHMpOBaHUE JINHUM

B okoHe4HbIX y3n1ax nHnm RS-485 ycTaHaB/IMBAOTCA TepMUHabHbIe pe3nctopbl Rs*. On4d
MOAKJ/IIOYEHNSA BCTPOEHHbIX TEPMUHAJIbHbLIX PE3UCTOPOB, Ha NMevYaTHoOW naaTe cybmoayna
npenycMoTpeHbl gxamnepbl XS1 n XS2 ona kaHanoB 1 1 2 cCOOTBETCTBEHHO. INMpn 3aMblKaHUK
KOHTaKTOB 1 1 2 g)xaMrnepa nponcxoanT NOAKJIOYEHVE TePMNHANILHOIO pesucTopa, npu
3aMblKaHUN KOHTAKTOB 2 N 3 - OTKJIl0YEHMe.

Ons poctyna K A>kaMmnepam TepPMUHaAJIbHbIX PE3NCTOPOB HEOOXOANUMO OTKPYTUTb U CHATb
3aHI00 KPbILWKY Npnbopa v BbiIHYTb cybMoaynb 13 cnoTa. MNocne Yyero ycTaHOBUTbL cybmMoaysb B
cnoT, ybeamBLLINCE, YTO pa3beM cybMoaysisi BOWeES B COeANHUTESNb C KPOCC-MNJIaToN, YCTaHOBUTL
3a[HI0I0 KpbIWKY Npnbopa obpaTHO.

Ha cybmoayne no yMon4aHUO BKOYEHbI TEPMUHAJIbHbIE PE3UCTOPLI - Ha NepeMblvykax XS1,
XS2 3aMKHYTbl KOHTaKTbl 1-2.

B cocTaBe npmnbopa MoxxeT BbITb NCMONL30BAH TOMLKO OANH CybMoaynb nHTepdencos 485.
Mpwn 3TOM OH MOXXeT BbITb YCTaHOBJIeH B Ntobon cBoboaHbIN cnoT. PaboTa coBMECTHO C
cybmonynem GPRS He ponyckaeTcs.
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6.18.2 TexHMYecCcKMUe XapaKTEpPUCTUKMU, Ha3HaAYeHUe KOHTaKTOB, cXxeMa

noakKkn4vyeHus

Yeowpokerne 1
Moayas 485 o RS-485
X1
- Gons | Xoww. Noox 1 Ueas
= Al 1 //\ Al#)
r Bl 2 ~ B{-)
“‘U Xpew.1 3 GND
Semnn 4
X2 Yorpokerno N
55 Gons | Xomr. Metmuen 2 = @ RS-485
Uean
r‘ B2 z
ALY
x82 Y Zpew.2 3 e G
GND

CxeMa noaksoveHus cybmonyns 485 kK nuHum RS-485

TexHn4yeckne xapakTepucTmku cybmoaynsa nHtepgencos 485:

MapameTp

3Ha4YyeHue

Yncno KaHanos

2

FanbBaHM4YeckKas pa3Bs3Ka

pynnosas, 1000 B

CKopoCTb Nepefayvn faHHbIX, MakKc.

230400 6uT/c

OnnHa nnHMM CBA3N, Makc. 1000 m
CTtaHpapT pun3n4eckoro ypoBHs EIA/TIA-485
Mopnep>xka TexHonorum True fail safe MpucyTcTBYyeET
Ycrpohcrso 1
Noayas 485 ¢ RS-485
X1
Ueain Kows Nutunn L Wens
= a1 1 I/\l /” Al
r‘ Bl 2 \-/ v 4 gy B(-)
xa =  |Wem)l 3 o LoD
Sevns 4 '-—_l_
X2 = = Yorpohorso N
- Uemu | Xows. Mmoo 2 i Re* ¢ R3-485
T a2 1} E 120 2%
Ot 3! =
!‘,'( Y Rpen . 2| 3 gg — SE
& GND

Cxema noakiodeHns cybmonynsa 485 K akpaHnpoBaHHOM NnMHUN RS-485 ¢ ApeHa>kKHbIM MPOBOAOM

Ha3HayeHne KOHTaKTOB pa3beMoB cybmMoayns nHtepdencos 485:

Pa3zbem

KoHTakKT

Ha3Ha4yeHue

X1

KaHan 1. CurHan A (Data +)

Kanan 1. CurHan B (Data -)

KaHan 1. peHax

3a3eMneHune

X2

KaHan 2. CurHan A (Data +)

Kanan 2. CurHan B (Data -)

W NP W NP

KaHan 2. OpeHax
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6.19 Cyobmopynb unHtepdgencos CAN

Cybmoaynb nHtepgencos CAN npegHasHavyeH A8 KOMMyHUKauum npmubopa no AMHMAM CBSA3U
CAN. CybmMoay/sib COCTOUT M3 ABYX He3aBUCUMbIX KaHanoB CAN C rpynnoBoi rajibBaHNYeCKomn
n3onsaumnen.B coctare npmnbopa MK-60 MoxeT BbITb NCNOJIb30BaAH TOJILKO 1-11 KaHan.

Cxema nogkntoyeHusa cybmoayns Kk nmHun CAN npueegeHa Ha pucyHke 10. B cnyyae
ncnonb3oBaHnsA aanHHon nnHum CAN (6onee 100 M), a TakXXe JIMHMK NPOKJaablBaeMOon B
YyC/IOBUSIX BO3AENCTBMA 3HAYNTESIbHbBIX 3/IEKTPOMArHUTHbLIX MOMEX, peKOMeHAyeTCs
NCNoJIb30BaTb dKpPaHUpPOBaHHbIe Kabenun ¢ apeHa>kHbIM Nposoaom (KWMe3B 1,5 x 2 x 0,78;
KNM3B 2 x 2 X 0,6 nan aHanorn4vHble), CXxema rnogkKAyYeHNs KOTOPbIX NpUBeAEHa Ha PUCYHKE
11. 9kpaH Kabenga cnepnyeT COeAMHATb TOJIbKO B O4HOW TOYKE K APEHa)KHOW Lenun
COOTBETCTBYIOLLEN NNHUN.

6.19.1 TepMUHUpOBaAHUE JINHUMU

B okoHe4HbIX y3n1ax anHnm CAN ycTaHaBIMBAKOTCA TepMMHaNbHble pe3ncTopbl Rs*. [Ins
MOAKJ/IIOYEHNSA BCTPOEHHbIX TEPMUHAJIbHbLIX pe3nucTopoB obwmm conpoTumereHmnem 120 Om, Ha
rnevyaTHoOW naaTe cybmoayna npenycMoTpeHbl gxxamnepbl XS1 n XS2 gna kaHana 1, n XS3 n XS4
nnsa KaHana 2. Y1obbl NOOKNIOYNTL TEPMUHANLHbLIN pe3ucTop 1-ro kaHana CAN, Heobxoaumo
3aMKHYTb A>XaMnepoM KOHTaKTbl 1-2 XS1 n XS2. [1na noakJo4YeHNa TepMnHalibHOro pesmcropa
2-ro kaHana CAN, HeobxoaNMMO 3aMKHYTb KOHTaKTbl 1-2 XS3 1 XS4. YTobbl OTKAIOYNTL
TePMUHaNbHbIA pe3ncTop, HeobXxoAMMO YCTAaHOBUTbL A)KaMmnep Ha KOHTaKTbl 2-3 XS1 u XS2 ans
1-ro kaHana, n XS3 n XS4 gnsa 2-ro kaHana CAN.

Ons poctyna K A>aMmnepam TePMUHAJIbHbIX PE3MCTOPOB HEOOXOANUMO OTKPYTUTb N CHATb
3a4HI00 KPbILWKY Npnbopa v BbIHYTb cybMoaynb 13 cnoTa. Nocne 4yero yctaHoBUTbL cybmMoayb B
cnoT, ybeamBLLINCh, 4TO pa3beM cybMoaysisi Boles B COeANHUTESNb C KPOCC-MJIaToN, YCTaHOBUTL
3a[HI0I0 KpbIWKY Npmnbopa obpaTHO.

B cocTtaBe npmnbopa MoxeT BbITb NCNONb30BaH TONLKO oAnH cybmoaynb nHtepcdencos CAN.
Mpn 3TOM OH MOXXET b6bITb YCTaHOBJMIeH B Ntobon cBoboaHbIN cnoT. B cocTtase npubopa MK-60
MO>XeT BbITb MCNOJSIb30BaH TOJIbKO 1-11 KaHan.

YcrposticTno 1

Cytuogyss CAN c CAN
X1
xs1
m Uenn Xoww Gems
Tl can-n 1 //\ CAN-H
— o 2 4 CAN-L
Y XD 3
x82
Yerpontctao N
c CAN
Rs"
120 5%
—(E)—l e
CAN-H
CAN-L

Cxema noakntoyenusi cybmonyns CAN kK nuHum CAN
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6.19.2 TexHMYecCcKMUe XapaKTEepPUCTUKMU, Ha3HaAYeHUe KOHTaKTOB, CXxeMa
noaKJMio4YeHus

Yorpostctno 1
CySuonyas CAN c CAN
X
xs1 2
. S A | Uens | Kows. Uens
@
=g =
— LT SAR-L 2 U Ve CAN-L
aNp 3 OND
xs2
YcrpostcTno N
c CAN
Rs"
120 5%
Uens
CAN-H
CAN-L
GND

CxeMa nonkstoyeHus cybmonyns CAN K akpaHupoBaHHOW nHUN CAN C ApeHaKHbIM

TexHn4Yeckne xapakTepucTmkm cybmoaynsa nHtepcencos CAN:

MapameTp 3HayeHue

Yuncno KaHanos 2 (B cocTaBe npubopa MNMK-60 MoXeT BbITb
NCMOJsIb30BaH ToNbKO 1-1 KaHan.)

FanbBaHM4YecKasa pa3Bs3Ka pynnosas, 1000 B
MoppoepxuBaemasn cneundunkauyma CAN 1S011898-2
CKOpOCTb Nepefayn AaHHbIX, MaKc. 1 M6uT/c

OnvnHa NnHMM CBA3M, MakKc. 40 m npwn 1 MéuT/c;

500 m npun 125 KéuT/c.

1000 m npun 50 KéuT/c.

Yucno y3nos, MaKc. 30

OnvnHa oTBETB/IEHUA INMHUN, MaKC. 0,3 ™

Ha3Ha4yeHMe KOHTaKTOB pa3bemoB cybmMoaynsa nHtepgencos CAN:

Paszbem KoHTakT Ha3sHauyeHue

X1 Kanan 1. Curnan CAN-H
Kanan 1. CurHan CAN-L
KaHan 1. O6wuin CAN
KaHan 2. Curnan CAN-H
KaHnan 2. CurHan CAN-L
Kanan 2. O6wum CAN

X2

1
2
3
1
2
3

6.20 Cybmopynb mopmema GPRS

Cybmopaynb mogema GPRS cnyxunt onsa obecnevyeHnsa yganeHHoro obmMmeHa fgaHHbIMUK Mo CETU
coTtoBom cBsA3n GSM,

Mooem MoXXeT BbIMOJIHATL c/efytowme pyHKUnn:

* MpMeM 1 nepepaya gaHHbIX ¢ nomouwbio GPRS;
* NpMeM 1 nepefada AaHHbIX ¢ nomolbio CSD;
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* NpueM n nepepava SMS.

AHTeHHa GSM nogkstoYaeTcs K pasbemy X2. Tun aHTEHHOro coeamHuTens - rHesgo SMA. B
cnyyae yCTaHOBKM npubopa B MeTaNIMYeCKoM WKady, a TakKe B 30He HeYBEPEHHOro nprema
COTOBOW CeTn CBA3MN He0bXoAMMO UCMNOIb30BaTb BbIHOCHYIO aHTeHHY GSM.

B cocTaBe npnbopa MoxxeT 6bITb NCMONb30BaH TOIbKO 0ANH cybmMoanynb monema GPRS.
PaboTa coBmecTHO c cybMoaynem uHtepgericos 485 He nonyckaeTcs.

6.20.1 PaboTta mMmopmema

YnpassaeHne MOAEMOM MPON3BOANTCA NPy NoMoLun AT-KOMaHA B COOTBETCTBUM CO CTaHOapTaMu
GSM 07.05 n GSM 07.07 no BHYTpeHHeMy nociefoBaTesibHOMY NopTy npubopa. B mogeme
ncnonbsyetca GSM/GPRS moaynb SIMCom SIM800C. MonHbIN CAUCOK AT-KOMaHA MOXXHO HaMTKh B
OokymeHTe «SIM800 Series AT Command Manual».

Onsa yctaHoBKM mMicroSIM KapTbl He06X0AMMO CHATL KpbILKY cybMoaynen npubopa, OTKpyTUB
6onTbl ee KpensaeHnsa n yctaHoBuTb SIM-kapTy B KapTonpueMHuk ana SIM-kapT cybmoayns
moaeMa GPRS. KapTonpuemMHuk ansa SIM-kapT nocTtyneH 6e3 n3snedeHus cybmoayns us cnoTa.
3aTeM yCTaHOBUTb KPbILKY cybMmoaynenm Ha mecTo.

Onsa obecnevyeHns HagexxHon paboTbl NpeAyCMOTPEHbI CaefyoLlne MexaHnU3Mbl yrpaBaeHns
Moaynem GSM/GPRS:

* CTOPOXXEBOW TaliMep onpoca MoayJss Mo AOMOJIHUTE/IbHOMY MocieoBaTeIbHOMY MOpPTY;

* CTOPOXXEBOW TaiMep OTCNEXNBaHUSA OTBETOB MOAYJ1si MO OCHOBHOMY MocsiefoBaTe/IbHOMY
nopTy;

e BHELLHWIA CUTHA BKJIKOYEHUS / BLIKJIIOYEHUS MOdY S,

CTopo>keBoW Tarmep onpoca MOAYS Mo NocaenoBaTesIbHOMY NOPTY BbIMNOJIHAET NMepmnoanyecKkunii
onpoc MoAyNsA No AOMOJHUTENIbLHOMY NMOCNEe[0BaTEIbHOMY MOPTY, HE BAMASA MPU 3TOM Ha obmeH
Mo OCHOBHOMY MOpPTY. B caly4ae oTCyTCTBMA OTBETOB OT MOAY/A B TedeHne 15 ceKkyHA
nponcxoanT nepesarpyska moayna GSM/GPRS. [laHHbIN CTOPOXXEBOW TanMep MOXeT bbITb
BKJIIOYEH C MOMOLLbIO MUKponepekatodaTensa SAL.1, yCTaHOBIEHHOro Ha nnaTte cybmonyns
MogeMa GPRS, nepeksio4yeHneM ero gBm>xka B nosioxxeHme «ON» nmbo BbIKIOYEH B MOJI0XKEHNN
«OFF».

CTopo>XeBoW TanmMep OTC/IeXBaHUS OTBETOB MOAYNA onpenensaeT oTCyTCTBME OTBETa MOAY S
Mo OCHOBHOMY MnocsiegoBaTe/IbHOMY NOPTY B TedeHne 1,5 MuHyTbl. ECav B AaHHbIN MHTepBasn
BPEMEHM, KOTOPbIN OTCYNTbIBAETCSA OT KOHLA NocaegHen nepenadm MonyJsiio CO CTOPOHbI
rnpoueccopa, OT MOAYNA He MOCTYNua OTBET, MPOUCXOANT ero nepesarpyska. Pabota gaHHoro
CTOPO>XEBOro TarMepa npeanosiaraeT NCNoJIb30BaHME NPOTOKOJ10B 06MeHa,
npegycMmaTpusatowmx obsa3aTesibHbIA OTBET OT MOAY/1A B T@€4EeHNEe YKa3aHHOro BpeEMEHN.
YnpaBneHne gaHHbIM CTOPOXXEBbLIM TakMeEpPOM MPOUN3BOANTCSA OBMXKKOM MUKpOMNepeKatovaTens
SAl.2, ycTaHOBJIEHHOro Ha nfaTe cybmoayna mogema GPRS. [1ns BKIOYEHUSA OAHHOIO
CTOPOXXEBOro TanMepa HeobxoaAnmMo nepeBecTn OBMXKOK B rMosioxeHne «ON», gnsa BbIKAOYEHNS -
B nonoxxeHne «OFF».

BHewHun curHan ON/OFF BktoYeHWSA / BbIKJIIOYEHUSA MOAY A MO3BONAET ANCTaHUWOHHO
BKJII04aTh 1 BbIKJOYaTb MOAYJb, @ TaK)Xe BbIMOJIHATbL €ro nepe3arpy3ky. JaHHbIN CUrHaA MOXeT
NCMNosIb30BaThCA B C/ly4ae, Korga nepegaya no COTOBOM CETU MPOMCXOAUT HE MOCTOSAHHO, a
nepuoavyecku, Anaa BKAKYEHUA MOOY/A TOJIbKO Ha BpeMs nepenayu. [Npu 3ToM CTOPOXKEBbIe
TaMepbl O0J/IKHbI ObITb OTKJIOYEHbI MUKponepektodaTenem SAL Bo nzbexxaHune BKJIOYEHNS UMUK
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MoAaynA. Tak)Ke AaHHbIN CUrHaN MOXXET UCMO0JIb30BaTbCS N BO BPeMS NOCTOSAHHO BKJIKOYEHHOIr 0O
MOLYNA AN ero nepesarpysku. YnpasieHne AaHHbIM CUFHA/IOM MOXXET MPOn3BOANTBLCS Yepes
cybmMoaynb AnckpeTHbiX Boixogos DO (DO6/DO6L).

B cny4vae, Korga moay/b Bblkjlo4YeH, 3aMblkaHue curdHana ON/OFF ¢ curHanom GND B TevyeHune oT
1 no 5 cek. NPUHYANTENbHO BKAKOYUT MOAY/b, @ €Cn MoAysb Bblnl BKOYEH - TO BbIKAOYNUT. Mpun
BKJIIOYEHMN Npubopa v nogayn NuTaHnsa Ha cybmonynb Mmoaema, moaynb GSM/GPRS BktoyaeTcs

CaMOCTOATENIbHO U FOTOB K UCMOJIb30BaHUIO. MNogknodeHne curHana ON/OFF npmuBeneHo Ha

pucyHKe 12.

Onsa nepenayun faHHbIX TpebyeTcsa npeABapuTebHO YCTAaHOBUTbL COeANHEHNE C YAANEHHbIM
aboHeHTOM (KpoMe nepenayvn gaHHbIX C NoOMoLbio SMS-coobueHunin). Mpu Nnepegade faHHbIX C
nomolbio GPRS monem obecneymBaeT nogaep>xky TCP/IP n UDP npoTokonos. MNMpu nepepave
OaHHbIX C MOMOLLbI0O SMS-coobLieHnn mogem obecnevymBaeT NOALEPKKY TEKCTOBOro n PDU-

peXxnumoB SMS-coobLeHnA.

6.20.2 TexHMYeCKMe XapaKTEepPUCTUKU U CXeMa NoAKJIIoUYEeHUnA

CyfSsogyns momema
GPRS

X1
Qen» | Kowr.

onsore| 1 p—"

OO 2 '-----:::]

Curnan muna "Cyxol xoWTaxr"

Cytnogyns momgema
GFRS

X1

Uen» Komr.
oN/JOorF 1 ﬂ—
Obwnk 2

Curnan Tuna "Orxpurust xonnexrop"

CxeMa noakal4YeHusa curHana NpuHyouTesIbHOro BKAOYEHUS/BbIKoYeHns mogema GPRS

TexHn4Yeckne xapakTepuctTukmn cybmonyns mogema GPRS:

MapameTp

3Ha4YeHue

Twun monynsa GSM/GPRS

SIMCom SIM800C

Pabo4ynin YacTOTHbIN AManasoH

EGSM900/DCS1800/PCS1900

Tvn aHTeHHOro coeanHUTEnNs

[He3no SMA

Knacc BbIXO4HOW MOLLHOCTU nepenaTynKka

4 (EGSM900)

1 (DCS1800/PCS1900)

CkopocTb obmeHa B pexxume GPRS

npuem no 85600 6uT/c

nepenaya oo 42800 6uT/c

CkopocTb 06MeHa B pexxume CSD

9600 6uT/C

Mopnep>xmBaemble TUMNbl SMS

SMS-MO, SMS-MT, SMS-CB

Twnbl SIM-kapT

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

NHTepdenc cesa3u c npubopom

BHyTpeHHMIN, NocnenoBaTebHbIN

CkopocTy obMeHa no nHTepgency cBs3m

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

YrnpaBfieHve NOTOKOM AlaHHbIX MHTepdelica CBA3N

MporpammHoe

Twvn BHelWHero AUCKpPeTHOro BXoA4HOro curHasna

MPUHYANTENbHOI 0 BKIOYEHMWS / BbIKJIIOYEHNS
monema ON/OFF

CyXOW KOHTaKT, OTKPbITbI KOJIJIEKTOP

FanbBaHMYyeckasn nlonaumsa cmrHana ON/OFF

MpucyTtcreyeT
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PykoBoacTBo no skcnnyaTauun AIFABA MNMK-60

MoTpebneHne oT BHYTPEHHEro NCTOYHUKa 24 B,
nMmn.,

He bonee

175 MA

Ha3Ha4yeHne KOHTaKTOB pa3bemMa CUrHasa NPUHYANTENIbHOr0 BKOYEHNS / BbIK/IIOYEHNS Mo4eMa

GPRS:
Pa3zbem KoHTaKT Ha3HauyeHue
X1 1 ON/OFF

2 06w

7 CucrteMHas yTuauTa

7.1 Ha3Ha4vYeHue

CucrtemHan yrunura MNK-60

Cimosmnse NIpaeTFel OCHOBHLIe NAPIMETDA!

Cocrona
Ten yerpohe e

MNeardopma.
Bepown OC Linux
TN CHaM MEROMMeHIA

Wima TR BOpcum CHCTOMMOR yTIAET

Tecrapoassme

Sarpysa NO

Nepeaarpyiea

CncrtemHas yTunnTa

MporpammMmHoe obecneyvyeHne «CUCTEMHaA yTUANTa» NpegHasHa4YeHo AJ1s1 KOHPUIypUpoBaHUs v

TecTupoBaHus MK-60.

CucrtemMHas YyTUAUTA BbINOJIHAET crefytowime pyHKUnn:

» oTobparkeHne Tuna ycTponcTea, Bepcum OC Linux, BEpCUN CUCTEMHOWN YTUNIUTHI;
* 0TO6paXkeHne 1 N3MeHeHNe CUCTEMHbIX MapaMeTPOB KOHTPOJIIepa;

* oTobOpakeHne xapakTepuCTMK U CoCTaBa annapaTHoro obecnevyeHns KOHTpoiepa -
npoueccop, obbem O3Y, cocTtas cybmoaynen;

BbIXOOHbIMWN KaHaJlaMy,

3arpyska npuknagHoro MO B KOHTpPoONEP;

npoeepka paboTbl cybmonynen - otobpakeHne 3Ha4YeHNN BXOAHbIX CUFTHAN0B, yripaBsieHune

* 0TO6parkeHne NoaKAYEHHbIX HAKOMUTENEeN, BOSMOXKHOCTb NpoBepku SD-KapTbl Ha

ownbkn 1 hopMmaTmpoBaHue ee B pannosyto cuctemy FAT32/Ext4;
npoeepka paboTbl nopToB RS-485 1 RS-232.
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PykoBoacTBo no akcnayaTauun AFABA MK-60

Bce yHKLMOHaIbHbIE BO3MOXHOCTU CUCTEMHOW YTUAUTbLI MpeacTaB/ieHbl Ha Pa3JInYHbIX
BKJaaKax. Bknagku, obbeanHeHHbIe 06WMM Ha3Ha4YeHNeM, CKOMMNOHOBaHbI B FPynmnbl.
7.2 WNcnonb3oBaHUE CUCTEMHOWU YTUJINUTDI

Onsa poctyna K CUCTEMHON yTuanTe HeobxoamMmMo Npon3BecTun ciepyoline encTBus:

1) oTkponTe 6paysep 1 B afpecHOn CTpoke BBeauTe IP agpec KoOHTpoanepa;

2) B OTKPbIBLLEMCS OKHe BBeAMTE Naposib (Mo ymonydaHmio 111111).

Ecnn naponb 6bin BBEAEH npaBMJibHO, OTKPOETCA BKJlaAKa «OCHOBHbIe napaMeTpbl».

7.2.1 BkKknapka «OCHOBHble NnapaMeTpbl»
Bknalka npefHasHayeHa 4519 0ToOpaKeHUs OCHOBHbIX MapaMeTpPOB KOHTpoJiepa:

* TN YCTPOWNCTBA;

* nnaTdopma;

* Bepcusa OC Linux;

* TUM Ccpelbl NCMOJTHEHUS;

* BEPCUSA CUCTEMHON YTUSNTHI.

7.2.2 TIpynna «Cucrtema»
B rpynne cogep>XaTtca BKJ1aaKn OnA paﬁoTbI C NporpaMMHbIM obecneyeHnem KOHTpOJ11epa:

* BpeEMA 1 AaTa;
* ceTeBble MapamMeTpsbl;

» 6e30MacHOCTb;

* ynpassieHne cnyxxbamu.

7.2.2.1 Bknapka «[laTa u BpeMmsa»

Bknanka npefgHa3sHavyeHa A1 NPOCMOTPa U U3MEHEeHWs MapaMeTPoB AaTbl U BpEMEHU
KOHTpoJINIepa.

Mo ymMmon4aHMIO B KOHTpOJIJIepe BKJIIOHYEHa aBTOMaTU4YeCcKasa CUHXPOHM3aLnga BpeMeHu, ee
OTKJIl0YEeHMe BbINOJIHAGTCA Ha #BKagke «YnpasneHue Cﬂy)KﬁaMVI». bes3 oTkno4eHns
CNHXPOHWM3aUunnm speMeHn BO3MOXXHO N3MEHNTb TOJIbKO 4acoBOWM MNOSC.

ONns py4yHO yCTAHOBKW TEKYLLEro BpeMeHu BBeanTe NpaBuibHYO OaTy, BpeMs, YacoBOW MOsIC 1
HaXKMUTE KHOMKY «[MpUMEHNTb>.

7.2.2.2 Bknapka «CeTeBble napaMeTpbl»

Bknagka npenHasHadeHa A1 U3MeHeHUn napamMeTpoB nogksatoveHus no Ethernet n Wi-Fi.

Ona nameHeHus IP-agpeca B nosie «CeTeBol agpec» BbibepuTe «AMHAMUYECKUIA», BBEOUTE
HOBbIN IP (a TakXXe, Npy HeEOBXOAUMOCTM, MACKy U LLJII03) U HAXKMUTE KHOMKY «[PUMEHUTb».
Mocne 4ero 3aHOBO OTKPONTE CUCTEMHYIO YTUJINTY MO HOBOMY agpecy.

Ons nogknoyveHns kK Wi-Fi BbibepnTe Hy>KHYI0 CeTb 1 BBEAUTE Naposib OT Hee, Nocne Yero
HaXXMUTE KHOMKY «[MpUMEHNTb>».
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7.2.2.3 Bknapka «be3onacHOCTb>»

Bknagka npegHasHadeHa /19 CMeHbl Naposs CUCTeMHOM YTUJINTDI.

Monb30BaTENbLCKMI MAPO/b AO/KEH COAepPXKaTb HE MeHee 6 CUMBOJIOB (LM PbI UM NaTUHCKKE
6yKBbl) N HE UMeTb B CBOEM COCTaBe CrneLcnumMBoioB. Maposb HeobxoANMO BBECTM NOBTOPHO B
none «MoaTeepanTe Naposib». Mocne N3MeHeHUs NMapoJsis Hy)KHO Ha)kaTb Ha KHOMKY
«MMpUMEHUTL>», a 3aTEM OCYLLLECTBUTb MOBTOPHbINA BXOM B CUCTEMHYIO YTUANTY C HOBbIM MapoJiem.

Ecnn Bbl 3abbl1 Naposib, HEOBXOANUMO BbIKJOYNTb KOHTPOJIJIEP N YCTAaHOBUTL AxXamnep XS3 Ha
KOHTakTax 1-2. lNocne BKAYEHUS Napoab byaeT yCcTaHOBAEH No yMondaHuio (111111).

7.2.2.4 Bknapka «YnpaBneHue cay>xbamm»

Bknagka npegHa3HadyeHa Ang yrnpasnaeHus cnyxbamm cucteMHom KoHconm RS-232 un
aBTOMaTUYECKON CUHXPOHU3ALUNK BPEMEHN.

Kaxxaas cny>xba nMeeT Tpu NapaMeTpa, NepeyncieHHble HIKe.

» «PazbnokupoBaHa». Bbl MoxeTe 3ab10kMpoBaTh CNyx0y. ITO AeNCTBME aHANOrMYHO
OTKJIIOYEHUIO, OAHAKO UCKJIl0O4YaeT BO3MOXKHOCTb PYy4YHOro 3anycka. [pu noaHom
OTKJIIOYEHUMN CNY>KObl PEKOMEHAYETCA BbIMOMAHATb UMEHHO 3TO AENCTBUE.

* «3anylleHa». Bbl Mo)XeTe 0CTaHOBUTbL CNyX0y, TO eCTb NPEKPATUTb BbIMOJIHEHME YXKE
3anyLueHHbIX NpoLeccoB cNy>xbbl. Mpy 3TOM COXpaHAETCSA BO3MOXKHOCTb ee nocjieayLlero
3anycka (Kak py4yHoro, Tak 1 aBTOMaTUYE€CKOro) Npu 3arpy3ke CUCTEMbI.

* «BkntoyeHa». Bbl Mo)xeTe OTKIOUYNTL CyXOy, TO eCTb OTCOEANHNTb €€ OT BCEX TPUITEpPOoB
aKTMBauuu. B pesynbTaTte cnyxba He byneT aBTOMaTUYECKWN 3amMyCcKaTbCs NpU 3arpy3ke
cucTembl. Ho Npy 3TOM COXpaHSeTCs BO3MOXXHOCTb PYYHOI 0 3anycka Ciy»x0bi.

O6paTuTe BHUMAHME, 4TO MPU OTKIIIOYEHMIN Yr)Ke 3amnyLLeHHOM CnyX0bbl ee BbiMNOJIHEHME B
TEKYLLEM CeaHCe He OCTAHABJINBAETCS - 3TO HYXKHO cAenaTb OTAEJSIbHO, MHAaYe MPOLLeCChI
cnyx6bbl 6ynyT paboTaTb 40 MOMEHTA BbIKJIIOYEHUSA CUCTEMBI.

BHecnTe HeobxoOnMble N3MEHEHUS U HAaXKMUTE KHOMKY «[1pUMeHNTb>.

7.2.3 Ipynna «KoHTponnep»
B rpynne copgep>xaTca BKAaAKM AN5 [OCTyMNa K annapaTHbIM KOMMOHEHTaM KOHTposiepa:

* anmnapaTHas KOHUrypauus;
* CMrHanbl;
* HakoNuTenu.

7.2.3.1 Bxknapka «AnnapaTtHas KoHcpurypauumsa»

Bknanka npegHa3HayeHa Asisi NPOCMOTPa TEXHUYECKUX XapaKTepUCTUK KOHTpos1epa u
NOOKJ/TIOYEHHbIX CybMoaynen.

YbepuTecs, 4TO BCe cybMoaynm onpenennancb KOPpeKkTHo. B cnyyae, ecnm cybMmoaynb BCTaBieH
B CJIOT, HO He oTobparkaeTca B CUCTEMHON yTuAnTe, nonpobynte o6HOBUTL CTpaHMLYy.

7.2.3.2 Bknapka «CurHansbi»

Bknagka npenHasHadeHa AJ1s 0TOOpa)KeHUsa 3Ha4YeHnn BXOAHbIX CUTHAN0B U yrpaBieHuns
BbIXOAHbLIMU CUrHanamMun cybmoaynem .
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MokasaHMa CUrHaNoB aBTOMaTU4YeCKN OOHOBNAKTCA KaXKable 2 CeKyHAbl. Ins nameHeHuns
3Ha4YeHU BbIXOAHbIX CUTHaI0B He0H6X0AMMO BHECTWN HOBbIE 3HAYEHMS B COOTBETCTBYIOLME NOSIS
(nnwn BbIBpaTb MX B BbiNafatoLEM CMNCKE) N Ha)KaTb KHOMKY «[MpUMEeHNTb».

7.2.3.3 Bknapka «Hakonutenun»

Bknagka npegHa3HayeHa Ans NpoBepKu 1 chopMaTupoBaHus SD-kapT, a Takxe oTobpakeHus
noakatoyYeHHbIX USB-HakonuTenen. Npu yCTaHOBKE B KOHTpOJJ1ep HOBOW SD-KapThl
pekoMeHayeTcsa oThopMaTUpPoBaTb €e B DasIOBYI0 cnctemy ext4.

Ons popMaTMpPOBaHUSA KapTbl HEOBXOANMO HaXKaTb KHOMKY «®opMaTUpoBaTh», 3aTEM BbibpaTb
HeobxoauMblli Tun ®C, NOBTOPHO HaXkaTb «DoOpMaTMPOBaTbL» U NOATBEPANTb NENCTBME.
[0XXAaTbCs OKOHYaHUA (HOPMaTUPOBaAHUS U NOSBJIEHNS OKHA C HaANUCbio «PopMaTUpoBaHue
MPOLLJIO YCMELWHO».

Onsa npoBepkn SD-kKapTbl HEOH6XO0OMMO Ha)KaTb Ha KHOMKY «[poBepnTb Ha owmnbKn». [LoXXAaTbCA
OKOHYaHUA NpoBepKU. Pe3ynbTaThl OyAyT BbiBeAEHbl HA dKpaH.

7.2.4 Tpynna «TecTupoBaHue»

B rpynne comep)xaTca BKNaOKW Ans8 NpoBepkn paboTocnocobHOCTU BCTPOEHHbLIX MOPTOB
KOHTpoJsiNepa:

* «[1poBepka RS-485»;
» «[lpoBepka RS-232».

7.2.4.1 Bknapka «lpoBepka RS-485»

Bknaaka npegHa3HayeHa ans npoeepku pabotocnocobHocTn nopta RS-485.

Ons npoBepkn HEOBXOANMO BbIMOJHUTL Ceayowme OENCTBUS:

1) ycTtaHoBuTE nepeMblyky TX-RX mexgy 1 n 2 nopToM (pa3zbem X2, KOHTaKTbl 1-2 n 5-6);
2) Ha)XXxMmUTe KHOMKY «[poBecTn TecT».

PesynbTaT TecTa byneT BbiBEAEH Ha 3KPaH, C MOJHbIM OTYETOM MOXXHO 03HAaKOMUTbLCH, HaXKaB
«[logpobHee».

Mpn HeoBXOANUMOCTN TECT MOXKHO HavyaTb 3aHOBO, HaXkaB Ha KHOMKY «[MOBTOPUTbL>».
7.2.4.2 Bknapka «lMposepka RS-232»

Bknagka npegHa3Ha4vyeHa Ans npoeepku pabotocnocobHocTn nopta RS-232.
[Onsa npoBepkn He06Xo4MMO BbIMOJIHUTL NEpPeYnNC/IEHHbIE HUXKe AENCTBUS.

1. CoegnHnTe KoHTponnep c MK no nHtepdency RS-232 Hynb-MoAeMHbIM Kabenem vyepes
nepexonHuk Rj45-DB9M.

MopTbl MiNiUSB 1 RS-232 He nmMeloT rafbBaHUYeCKoOM pa3Ba3ku. Bo nsbexxanmne
nospexxaeHus npmbopa Bce nogkavaemoe K HeMy obopyaoBaHune (KOMMblOTEpP, CeTeBoe
obopynoBaHue, 4aTYMKN U OP.), UMEIOLLEE KIIEMMbl 3a3eMJIEHUS, [OJIKHO ObITb HaZEeXHO
3a3eMeHo.

2. OTKponTE CUCTEMHYIO KOHCOJIb Ha KOMMbIOTEPE Yepes NporpaMmy-TepMuHan, Hanpumep,
PUTTY unn aHanornyHyio.
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MapamMeTpbl TepMUHaNa 4519 KOHCOJIN:

* CKOpPOCTb (6uT/C): 115200;
* OUTbI OQaHHbIX: 8;

* YeTHOCTb: HeT;

e cTONoBble 6UTHI: 1;

* ynpaBJieHNEe NOTOKOM: HET.

3. BBegunTte B TepMunHane komaHay cat /dev/ttyS1.

4. NMepenante Ha BkNaaky «lMpoeepka RS-232». BoibepuTte Tpebyembln TUMN TECTUPOBAHUS U
cnefynTe MHCTPYKLUMM Ha SKpaHe.

Ecnu TecTupoBaHne NpoxoanT HEKOPPEKTHO, NepenanTe Ha BKNaaKy «YnpaBreHne cnyxbammn»
n ybenuntecn, 4To cnyxba serial-getty@ttyS1 3anyuieHa.

7.2.5 Bknapka «3arpy3ska NoO»

Bknagka npefHa3HaveHa AJ15 BbIMOJIHEHNS 06HOBIeHUA npoekTa. JaHHasa BO3MOXHOCTb
[OCTYyMNHa ToJIbKo ANna KoHTposinepos AABA MNJK-60 n ATABA MIP-60.

3arpy>KaTb MPOEKThbI pa3peleHO TOJIbKO YNMakKOBaHHbIMU B apXuB q)opMaTa le Ons 3arpy3ku
NMpoeKTa Heobx04NMO BbINMOJHUTL OENCTBUSA B YKa3aHHOM rnopsagke.

1. NepenguTe Ha BKNagkKy «3arpyska Mo».

2. BoibepuTe Ha MK apxunB C NPOEKTOM, KOTOPbIN XOTUTE 3arpy3nThb.
3. HaXKMuTe KHOMKY «3arpys3nTb».

4. NoXXANTeCb OKOHYaHMSA 3arpy3ku ganna n obHOBNEHNA NPOEKTa.

7.2.6 Bknapka «lMepe3arpyska»
Bkiafika No3BOJISET BbIMNOJIHUTL MNepe3arpysKy KOHTpoJiiepa.

Onsa BbinosiHEHUSA nepesarpysku Heobxoanmo noaTBepPAnNTb OEeNCTBME B MOABMBLLEMCS OKHE.

8 MeToauka KanubpoBKM

KannbpoBka nNpefHa3HavyeHa 015 onpefeneHns AenCTBUTESbHbIX 3HAaYeHWNN MeTPOSIOrNYeCKnNX
XapaKTepucTuk cybmoaynen.

KaJ'II/IGDOBKe noanexat aHaJ1oroBble Cy6MO,EI,an/I BBOOa-BbiBO[a.

* cybmMoaynb aHaNoroBbix BXonos Al;
* cybmMoayb aHaNoroBbix BXoAoB / Bbixoaos AlO;
* cybmMoaynb n3mepeHus tTemnepaTtypbl TMP.

Me>xKanmbpoBOYHbIN NHTEpPBa - 2 roga.

8.1 CpepcTBa KanubpoBKM

Mpn npoBefeHnn KannbpoBku cybMoaynen Lo/KHbl MPUMEHSATLCS cneayoume cpeacTea
N3MEepPEHNn N BCromoraTtesnbHoe obopynoBaHue:

HaumMmeHoBaHMe u TuUN OCHOBHbIE XapaKTepPUCTUKH
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Mpnbop ana noBepku BoJbTMeTpoB B1-12

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

KomnapaTop Hanps>xeHnsa P3003 nnan

KanubpaTop Hanps»xeHusa M320

Knacc ToyHocTm 0,0005

Mpepen 100 mB, 6 = £0,015 %

KannbpaTop Toka M321

OcHoBHas norpelwHocTb +0,01 %

MarasunH conpoTuBneHuin P4831

Knacc To4yHOCTM 0,02/2-10'6

BonbTMeTp yHUBepcanbHbIn B7-53/1

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

YacTtoTomep Y43-63

Onana3oH namepenunsa 0,1 'y - 200 Mly,

Knacc ToyHocTm 1,5

TepmomeTp TJ1-4

IOnana3oH nsmepenunsa 0-50 °C
LleHa peneHna - 0,1 °C

MorpewHocTtb - 0,2 °C

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

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

KoMneHcaLoHHble TEPMO3EKTPOOHbIE

nposoAaa

HCX npeobpa3oBaHuns curHana cootseTcTByeT HCX

Mporpamma «CuctemHas ytuanta MNK-60»

(cm. #CnctemMHasa ytuanTa)

obopyposaHus,

npubopa)

MNpuMevaHue - [lonyckaeTcs NpUMeHeHne Apyrux cpefCcTs U3MepeHns U NcnbiTaTeslbHOro

obecneymnBatowmx HeobxoaAnNMble OCHOBHbIE napamMeTpbl N XapaKTePUCTUKN (ﬂorpeLIJHOCTb KOTOpPbLIX He

npesbilaeT 1/3 npenena gonyckaemoro abcontoTHOro 3Ha4eHns OCHOBHOW MOrpeLIHoCTU NoBepPseMoro

8.2 YcnoBus KanMOPOBKM U NOATroTOBKA K HEW

8.2.1 YcnoBusa KanmbpoBku

Mpu npoBegeHnn KanmbpoBkn Heobxoammo cobnogaTb cnegyoLline yCaoBus:

TemnepaTypa OKpy>KatoLlero Bo3ayxa

20 £5 °C

OTHOCUTEeNIbHas BIaXXHOCTb BO34OyXa

30...80 %

ATMocdepHoe faBneHne

84,0...106,7 kla

Hanps>xkeHne nuTaHnUs NnepeMeHHOro Toka, B (cybmopgynb BN 220V)* ~220 x11B,50 1Ty,

Hanps>keHne nnTaHmMsa NOCTOSAHHOIO Toka, B (cybmoaynb BN 24V)*

=24 +1,2B

* Tonbko ansa MNK-40
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8.2.2 MNMoparortoBKa K Kanubposke

MoaroToBUTb K paboTe kKanmbpyeMblii Npnbop 1 BolAep>KaTb ero npu TemnepaType Kaanbposku
He MeHee [BYX YacCOB.

MoproToBuTb K paboTe sTanoHHOe 06opynoBaHNE, UCMOJIb3YEMOE B KaJIMOpPOBKe, B COOTBETCTBUN
C ero 3KcnjyaTauMoHHON AOKYMEHTaLmnen.

MoaKNoYNTLCS K MPMBOPY NP MOMOLLN #CUCTEMHOM YTUINTLI U MEPEenTn Ha #BKNaaKy

«CurHanbl».

8.3 lNpoBepeHue KanubpoBku

8.3.1 OnpepeseHne OCHOBHOW NpMBeAEHHOMN NOrpeLHOCTU NPU U3SMEPEeHUm
BXOAHbIX NapaMeTpoB Npu paboTe ¢ nepBMYHbIMU NpeobpasoBaTenamm,
c¢dhopMUpyOLLLUMU BLIXOOAHOW CUFTHAN B BUAE CUrHasia NoCTOAHHOro TokKa.

a) K Bxogy cybMoaynsa BMecTo nepBMYHOro npeobpasoBaTensd N0OKAYMTbL KanmbpaTop ToKa
n321.

6) B nporpamme «CuctemHas ytunnta MNK-60» BbibpaTb COOTBETCTBYOLLUIA KannbpyeMsblin
cybmoaysb 1 TN BXOAOB YCTAaHOBUTL B NoJsioXKeHue «l, MA»,

B) MocnepoBaTesibHO yCTaHaBJZiInBad Ha BblIXoae Kanvl6paTopa TOKa TOKWn, COOTBETCTBYOLLMNE
3Ha4YeHndaM BXOOHOIro CMrHaslia B KOHTPOJIbHbLIX TOYKaX, npunBeaeHHbIe B Tabnuue HMXe,
3a)KCNpOBaTb YCTAaHOBUBLLUMECS 3HAYEHUA ONA Ka>Xd0N N3 3TUX TOYEK.

Ovana3oH KOHTpOJ'IbHI:Ie TOYKM UaMepseMoro gumanasoHa, %

BXOAHOIO 0 5 25 50 75 95 100
CUrHana

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

r) PaccunTaTb OJ1S KaXKA0W KOHTPOJIbHOW TOYKM OCHOBHYIO NPUBEAEHHYIO MOrPELUHOCTbL Npu
N3MepeHNn BXOOHbIX MapamMeTpoB Mo opMyie:

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

M5y ~ V3MepeHHoe NpnbopoM 3HayeHve napameTpa B 3aAaHHON KOHTPOJIbHON TOYKE;

Mycx - 3Ha4eHVe napameTpa B KOHTPOJIbHO Touke, cooTBeTCTBYOLWee HCX (HOMUHaNbHON
CTaTUYECKON XapaKTepucTrnke) nepesnyHoro npeobpasosaTtens;

I'IHOpM - HOPMUPYIOLLEE 3HAYEHMe, PAaBHOE PAa3HOCTU MEXOY BEPXHEN U HUXKHEN rpaHULIEN

Onana3oHa naMepeHns BxoaHoro curHana (100 % mn 0 %).

PaccynTaHHas 48 KaXXovi TOYKU OCHOBHAas NMpuBeAeHHAas NorpeLiHoCcTb He A0/KHA MPEeBbILLIATh
3asiBJIEHHOW AJ151 AaHHOIro cybmoayis.
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8.3.2 OnpepneneHuve OCHOBHOW NpUBEeAEHHOM NOrpeLIHOCTU NPU USMEepeHuun
BXOAHbIX NAapaMeTpPoOB Npu paboTe c nepBMYHbLIMU NpeobpasoBaTensamm,
¢phopMupyloLLlMMKM BbIXOOAHOW CUTHaN B BUAE Hanpsi>KeHUsl NOCTOAHHOro ToKa.

a) K Bxogy cybMmoayna BMecTo nepBUYHOro npeobpasoBaTtens nogkawoymTe npubop B1-12,
MOAroTOBNEHHLIN K paboTe B pexxmnMe NUCTOYHMKA KannbBpoBaHHbIX Hanps >XeHni.

6) B nporpamme «CuctemHas ytunnta MNK-60» BbibpaTb COOTBETCTBYOLWUIA Kannbpyemsblin
cybmonynb 1 TUN BXOO0B YCTAHOBUTbL B nosioxxeHue «U, B».

B) MocnepoBaTeNbHO YCTaHaBAMBasA Ha Bbixoae KannbpaTtopa B1l-12 Hanpsi>keHus,
COOTBETCTBYIOLLME 3HAYEHUAM BXOLHOIO CUrHasia B KOHTPOJIbHbLIX TOYKaX, NpUBeAEHHbIE B
Tabnnue HMXXe, 3aPNKCUPOBaTL YCTAHOBUBLUMECS 3HAYEHNA ONA KaXKA0MN N3 3TUX TOYEK.

IOvana3oH | KOHTpoOsibHbIE TOYKU U3SMEpPAEMOro auanasoHa, %

BXOZHOIO Y 5 25 50 75 95 100
curHana
0...10B 0,00 0,50 2,50 5,00 7,50 9,50 10,00

r) PaccunTaTb OJ1S KaXKA0W KOHTPOJIbHOW TOYKM OCHOBHYO NPUBEAEHHYIO MOrPELIHOCTbL NpW
N3MepeHnn BXOAHbIX NapameTpoB no copmyne (1).

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

8.3.3 OnpepeneHue OCHOBHOW NPMBEAEHHOW NOrpeLHOCTU Npu popMUPOBAHUM
BbIXO4HOrO CUrHaJsia B BUAe CUrHasia NnoCTOSsHHOIro TokKa.

a) K Bbixoay cybMoaynsa BMecTo BTOPUYHOro rnpeobpa3soBatens nogknoymTe npubop B7-53/1,
MOAroTOB/IEHHLIN K paboTe B pexxmnme nsaMepeHuns Toka.

6) B nporpamme «CuctemHas ytunnTa MNK-60» BbibpaTb COOTBETCTBYOLWUIA KannbpyeMsblin
cybmMonynb 1 TUN BbIXOAOB YCTAaHOBUTL B MosioXXeHue «l, MA».

B) MocnepoBaTesibHO 3aaaBas B nporpamMmMe «CucrteMHas ytunmta MNK-60» Ha Bbixoae cybmonyns
3HAYeHNA TOKOB B KOHTPOJIbHbIX TOYKaX, MpMBeaeHHble B Tabanue HMXXe, 3adKCMpoBaThb
YCTaHOBMBLUMECH 3HAYEeHNA NoKa3aHun npubopa B7-53/1 onsa Ka>koom U3 sTUx TOYeK.

IAuana3oH KOHTpOJIbHbIE TOYKU U3MEepsAeMoro amanasoHa, %

BbLIXOLHOIO 0 5 25 50 75 95 100
CUrHaJa

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

r) PaccunTtaTb ONA Ka)K4OW KOHTPOJIbHOW TOYKN OCHOBHYIO NPMBEAEHHYIO MOrPeLHOCTb Npw
YCTaHOBJIEHUM BbIXOAHbIX MapaMeTpoB Mo hopmye:

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

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

Mycx - 3HaYeHve napameTpa B KOHTPOJIbHOM TOuYKe, cooTBeTCTBYIOWEe HCX (HOMUHabHOM

CTaTUYECKON XapaKTEPUCTUKE) BbIXOLHOIO CUrHanNa;
nHOpM - HOpMUpYyloLLee 3Ha4YeHne, paBHOE Pa3HOCTU MeXay BEPXHEN N HUXXHEW rpaHuLEen
Anana3oHa BbiIxogHoro curHana (100 % n 0 %).

PaccyuntaHHas AJ14 Ka)K,qOI7I TOYKWN OCHOBHas ripyuseeHHas rnorpelHoOCTb He 4O0JI>XKHa rpeBbIilLaTh
3asBJ/IEHHOV B HacTosLlweM P23 anas gaHHoro cybmoays.

8.3.4 OnpepneneHuve OCHOBHOW NpUBenEeHHOM NOrpeLIHOCTU Npu POpMUPOBaHUU
BbIXOAHOIroO CUrHaN B BUAe Hanpsi>kKeHUs NOCTOAHHOro TokKa.

a) K Bbixogy cybmoayns BMecTo BTOpUYHOro npeobpasoBatens nogknio4nts npubop B7-53/1,
MoAroTOBJIEHHbLIA K paboTe B pexxnMe naMepeHns Harnps>keHus.

6) B nporpamme «CuctemHas ytunuTta NK-60» BbibpaTb COOTBETCTBYOLWLNIA Kannbpyembin
cybmMoaynb 1 TN BbIXOA0B YCTAHOBUTL B MonoxxeHue «U, B».

B) MNocnepoBaTenbHO 3afaBas B nNporpamMmme «CuctemHas ytunnta NK-60» Ha Bbixoge cybmoayns
3Ha4YeHNa Hanps>XeHNN B KOHTPOJIbHbIX TOYKaX, NpuBeAeHHble B Tabnnue Huxe, 3aMKCupoBaTb
yCTaHOBMBLUNECS 3HaYeHNa nokasaHun npmnbopa B7-53/1 onsa Kka>xaom n3 3TUX TOYEK.

Ovana3soH KOHTpOJiIbHbIE TOYKU U3MEepPSAeMOoro auana3soHa, %

BbIXOHOIO 5 25 50 75 95 100
cuUrHana

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

r) PaccumTaTb no popmye (2) 0N KaXkaon KOHTPOSIbHOM TOYKN OCHOBHYIO NMPUBELEHHYIO
MorpeLHoOCTb NpU YCTAaHOB/IEHUN BbIXOAHbIX NapaMeTpoB.

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

8.3.5 OnpepneneHve OCHOBHOW NpPUBEeAEHHOMN NOrpeLIHOCTU NPU U3SMepeHuu
BXOAHbIX NapaMeTpoB npu pabote cybmoaynsa c TepmonpeobpasoBaTtensimm
CONpPOTUBJIEHMA

a) K Bxogy cybmoayns BMecTo nepBM4HOro npeobpasoBaTtensa NogkAOYNTb Mara3mH
conpoTmesieHnn P4831 no TpexnpoBoaHOM cxeme. [1pr 3TOM CONPOTUBIIEHNSA COeANHUTESIbHbIX
MPOBOAOB A0JIXKHbI ObITb PaBHbI N He NpeBbIWaTbh 15 OM.

6) B nporpamme «CuctemHas ytunnta MNK-60» BbibpaTb COOTBETCTBYOLLUIA KannbpyeMsblin
cybMmoaysib 1 TUN XapakTepucTukn TepmonpeobpasoBaTenss CONpoTUBAEHUA Kanmbpyemoro
BXOoA4a.

B) MocnenoBaTenbHO yCTaHaBANBAsA Mepbl CONMPOTUBJIEHUS, COOTBETCTBYOLLME KOHTPOJIbHbIM
TOYKaM U3MEpPSEeMoro AmnanasoHa, NpuBeaeHHble B Tabnuue HuXe, 3adUKCMpPoBaTh
YCTAHOBMBLUNECS 3HAYEHMS N3MepPeHHbIX cybMoaynemMm TeMnepaTyp A8 KaXK4oW U3 3TUX TOYeK.

YcnoBHoe 0603HayeHMe | KOHTpoOJibHblie TOYKU U3MepsaeMoro auanasoHa, %
TepMmonpeobpa3oBaTens 0 5 25 50 75 95 100
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TCM50 10,264 14,598 31,577 52,14 72,47 88,734 92,8
a=0,00428 °C’! (-180) (-161) (-85) (10) (105) (181) (200)
TCM100 20,53 29,2 63,15 104,28 144,94 177,47 185,6
a=0,00428 °C’! (-180) (-161) (-85) (10) (105) (181) (200)
TCM50 8,622 19,921 62,289 146,14 156,51 189,69 197,58
a=0,00391 °C’? (-200) (-147,5) | (62,5) (525) (587,5) (797,5) (850)
TCM100 17,24 39,843 124,58 292,27 313,02 379,38 395,16
a=0,00391 °Cc! (-200) (-147,5) | (62,5) (525) (587,5) | (797,5) (850)
Pt100 18,52 40,764 124,2 289,27 309,68 374,96 390,48
a=0,00385 °C’1 (-200) (-147,5) | (62,5) (525) (587,5) | (797,5) (850)
Pt1000 185,2 407,64 1242,0 2892,7 3096,8 3749,6 3904,8
a=0,00385 °C’1 (-200) (-147,5) | (62,5) (525) (587,5) | (797,5) (850)

MpuMeyaHue - 3HayeHns TemnepaTypbl N0 HCX yka3aHbl B ckobkax B °C

r) PaccunTaTb OJ18 KaXKA0W KOHTPOJIbHOW TOYKM OCHOBHYIO NPUBEAEHHYIO MOrPELIHOCTbL NpW
n3MepeHnn TemMnepaTypbl:

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

rae T 5, - U3MepeHHoe cybMoayieM 3Ha4YeHne TeMnepaTypbl B 3aAaHHON KOHTPOJIbHOM TOYKE;

THcx - 3HadYeHne TemnepaTypbl B 3a[aHHOW KOHTPOJIbHOW TO4YKe, cooTBeTCTBYtoWee HCX

(HOMMHaNbHOM CTaTUYECKOW XapaKTepucTuke) TepmonpeobpasoBaTens;
THOpM - HOpMUpYOLLEee 3HAaYeHNE, PaBHOE PAa3HOCTN MEXAY BEPXHEN N HUXKHEN rpaHULEN
Anana3soHa namepeHunsa temnepatypbl (100 % n 0 %).

PaccynTaHHas 4151 KaXx4ouv TOYKU OCHOBHas rnpuBegeHHas rnorpeLHoCcTb He AOJIXHa MNpeBbILLIaTh
3asBJIEHHOW B HacTosiLeM P2 ans aaHHoro cybmonyns.

8.3.6 OnpepeneHne OCHOBHOW NpMBenEeHHOMU NOrpeLHOCTU NPU U3SMEepPeHum
BXOAHbIX NapaMeTpPoB npu paboTte cybmoayns c Tepmonapamm.

a) K Bxogy cybMoaynsa BMecTo nepBMYHOro npeobpasoBaTens NoAKAOYMTL KannbpaTtop
Hanps>xeHus. MNoaknyeHne K cybMoay o Npon3BOANTE MO CXeMe NMOAKIYeHNa TepMonap,
NCNoNb3ysa TepMo3neKTpoaHble nposoa, HCX koTopbix cooTBeTcTBYeT HCX npeobpasoBaHus
TepMmonapebl.

6) B nporpamme «CuctemHas ytunnTa MNK-60» BbibpaTb COOTBETCTBYOLWUIA KannbpyeMsblin
cybmonynb n Tun HCX npeobpa3oBaHns COOTBETCTBYOLLEr0 Kannbpyemoro Bxoja.

B) MocnegoBaTenbHO yCTaHaBAMBasA Ha BbiXxode KanmbpaTopa Hanpsi>XeHnsi, COOTBETCTBYOLLME
3HAaYEeHUSIM BXOOHOIO CMIHaJsa B KOHTPOJIbHbIX TOYKAX, NpuBeeHHble B Tabanue Huxe (Os
3aaHHON OaHHOMY BXO4y TuMa TepMonapbl), 3aUKCMPOBaTb YCTAHOBMBLUNECS 3HAYEHUS
n3MepeHHbIX cybmonyneMm TemMnepaTyp O/ Ka)KA0N N3 3TUX TOYeK.
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YcnoBHoe 0603HayeHMe | KOHTpOJibHblie TOYKU U3MepsaeMoro auanasoHa, %
TepMmonpeobpasoBaTens 0 5 25 50 75 95 100
TXK (L) -9,488 -7,831 3,306 22,843 44,709 62,197 66,466
(-200) (-150) (50) (300) (550) (750) (800)
TXK (J) -7,890 -5,801 8,010 27,393 48,715 65,525 69,553
(-200) (-130) (150) (500) (850) (1130) (1200)
THH (N) -4,277 -3,521 4,145 17,900 32,956 44,662 47,513
(-240) (-163) (145) (530) (915) (1223) (1300)
TXA (K) -6,344 -5,130 6,640 23,416 40,003 52,043 54,819
(-240) (-159,5) (162,5) (565) (967,5) (1289,5) | (1370)
TN (S) -0,236 0,238 3,283 7,948 13,250 17,594 18,609
(-50) (40,5) (402,5) (855) (1307,5) |(1669,5) |(1760)
Tnn (R) -0,226 0,236 3,434 8,634 14,734 19,807 21,003
(-50) (40,5) (402,5) (855) (1307,5) |(1669,5) |(1760)
TP (B) 0,178 0,372 1,792 4,834 8,956 12,666 13,591
(200) (280) (600) (1000) (1400) (1720) (1800)
TBP (A-1) 0,000 1,706 10,028 19,876 28,883 32,654 33,640
(0) (125) (625) (1250) (1875) (2375) (2500)
TBP (A-2) 0,000 1,191 7,139 14,696 21,478 26,180 27,232
(0) (90) (450) (900) (1350) (1710) (1800)
TBP (A-3) 0,000 1,176 6,985 14,411 21,100 25,782 26,773
(0) (90) (450) (900) (1350) (1710) (1800)
TMK (T) -6,105 -5,724 -2,788 3,358 11,458 18,908 20,872
(-240) (-208) (-80) (80) (240) (368) (400)
MpumeyvaHne - 3HavyeHnsa TemnepaTypbl No HCX yka3aHbl B ckobkax B °C

r) PaccunTaTb no chopmye (3) OCHOBHYIO NMPUBEAEHHYIO MOrPELIHOCTb NMPY N3MEPEHNN BXOOHbIX

napaMeTpoB A/ KaXK[A0N KOHTPOJIbHON TOYKMU.

PaccynTaHHasa 4719 Kax 4o TOYKM OCHOBHas rpynBefgeHHaA rnorpeuHoCTb He OJIXKHa ripeBbillaTth
3asBJIEHHOW 4151 4aHHOIro Cy6MO,ﬂy/7H.

8.4 OdopmneHue pe3ynbTaTOB KaJIMOPOBKMU

Pe3synbTaTbl KannbpoBKM 0POPMIAIOT NMPOTOKOJIOM MO PopMe, YCTaHOBJIEHHON METPOJIOrNYECKOM
cny>xbon, nposoasLLen KanmbposKy.
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PykoBoacTBo no akcnayaTauun AFABA MK-60

Mpun oTpuLaTeNbHbIX pe3ynbTaTax KaanbpoBky NpmMbop K 3KCNyaTauMm He AONYyCKatoT,
cybmonynm nnbo npubop, He Npollenlne KaanbpoBky, HanMnpPaBAAKTCA NPeanpuUATUIo-
M3roTOBUTENO A1 FrpafynpoBKkM Nnbo pemMmoHTa.

9 TexHu4yeckoe obcny>xuBaHue

Mpwn BbIMOSIHEHUN PAaBOT MO TEXHMYECKOMY 00CyXXMBaHNIO KOHTpOoIIepa Heobxoanmo
cobnogaTb Mepbl 6e3onacHoOCTM.

TexHn4yeckumn OCMOTpP KOHTpOJI/1EPa NMPOBOONTCA 06Cﬂy>KI/IBa}OLLI,I/IM rnepcoHaJioM He peXxe 0gHOoro
pa3a B 6 MecsueB 1 BKJIIOYAET B Ceb5 BbIMOSIHEHME cnenyownmx onepau,vn7|:

* OYUCTKY KOpnyca W KJIeMMHbIX KOJIOA0K Npubopa oT Mbiin, rpsa3v U NOCTOPOHHUX
npeameToB;

* MPOBEPKY KayecTBa KpenseHns KoHTposiepa Ha DIN-pelike;

* MPOBEPKY KayecTBa NOAKJIIOYEHMNS BHELLUHNX CBSA3EN.

O6Hapy)KEHHble npm oCMOTpPE HeEONOCTAaTKN cnenyetT HeMmenJs1eHHO YCTPAHUTb.

9.1 3ameHa nuTueBOM DaTapem 4HacoB peasibHOro BpeMeHM
[Onsa 3ameHbl nnTueson baTapen HeobxoaMMO BbIMOJHUTL Cefytoumne onepaunm:

* NOArOTOBMTb HOBYIO NnTUeByto baTapeto CR1220;

* BbIK/IOYUTb NUTaHne npubopa;

* CHATb JINLIEBYIO KPbIWKY Npubopa, 0TCoeaAnHNB OTBETHbIE YacTu pa3beMoB cybmoaynen n
OTKPYTMB 7 BUHTOB KpEernjeHnsa N1MLeBOn KpbIWKK K Kopnycy npmnbopa (oep>xatens 6aTtapeun
CR1220 pacrnonioxxeH noa c/ioTom «F»);

* ecnm B cN10T «F» ycTaHoBeH cybMoAy b, BbIHYTb €ro, akkypaTHO MNOTSAHYB 3a pa3beM
cybmonynsa ¢ BHeLWHeN CTOPOHbI;

* YaCOBOWN OTBEPTKON n3Bne4Yb HaTape 1 yCTaHOBUTb HOBYIO;

cobpaTb Nnpnbop B obpaTHOW NocaenoBaTesIbHOCTMU.

10 lNMpaBuna TpaHCNOPTUPOBAHUA U XPaHEHUA

KOHTponnep Jo/HKeH TPaHCMOPTUPOBaTLCA B yNakoBke npu TemnepaTtype oT -40 °C go +80 °Cn
OTHOCUTEsIbHON BIa)>XHOCTWN Bo3ayxa He 6bonee 95 % (npu 35 °C).

TpaHcrnopTUpoBaHMe AoNycKaeTCss BCEMU BUAAMU 3aKPbITOro TpaHCnopTa.

TpaHCcnopTUpOBaHME Ha caMosieTax O0JIKHO NPON3BOANTLCH B OTarJiIMBaeMblX repMeTU4HbIX
OoTCeKaxX.

Ycnosus xpaHeHns npubopa B TpaHCMNOPTHOM Tape Ha cknage notTpebutens 4O/KHbI
cooTBeTCcTBOBaThL ycsoBuaM 1 no NOCT 15150-69.

Bo3nyx B noMeLleHUn XpaHeHNsa He O0J/DKeH cogep>XaTb arpeCcCuBHbIX NapoB 1 ra3os.

11 lFapaHTMHWHbIE OoD0sA3aTenbCTBaA

FapaHTUMHLIA CPOK 3KCMyaTauum - 12 MecsLeB CO AHA NPOAaKW.

docs.kb-agava.ru cTp. 59 13 60



PykoBoacTBo no skcnnyaTauun AIFABA MNMK-60

B cny4ae BbIxofa KOHTpOJsI/IEpa U3 CTPOS B TEYEHME rapaHTUNHOIO CPOKa Mpu yCoBUn
cobnopeHnsa notpebuTenem npasua TPAHCMOPTUPOBAHMWSA, XPaHEHNS, MOHTax<a 1 3KCnJyaTaumnm
npeanpuaTue-n3roToBmTeNb 0653yeTca oCcyLecTBUTb ero 6ecnnaTHbI PEMOHT.

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

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

12 JdonojsiHuTeJNIbHO

* CnucrtemHasa ytunuta lNK-60

13 Ccbinkm

KonTponnepol AFABA

MpoMbILLIEHHbIE KOHTPOJINEPbI

ATABA MK-30 « AFABA MK-40 « ATABA MK-50 « ATABA MNK-60 » ATABA
MK-70

MporpaMMumpyemble
JlorMyeckne KoHTpoepsl

ATABA TJ1K-30 « ATABA MNJIK-40 « AFTABA TJ1K-50 « ATABA MNJIK-60
AT ABA TJ1K-70

MporpaMmmMupyembie pese

ArABA MTI1P-60

MaHenn onepaTtopa

ArABA M0-40 « ATABA TO-50

CneynannsnpoBaHHbIe

ATrABA MIK-30 « ATABA YN A-30

Onsa
aBToMaTu3auunmn

KOTJ0B, KCYM 6416 « ATABA 6432 « ATABA 6432.10 » ATABA 6432.20 = ATABA
neven, 6432.30

CYLUMNOK

heaspaTopos | ATABA Al

docs.kb-agava.ru

CcTp. 60 13 60


https://docs.kb-agava.ru/view/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BD%D0%B0%D1%8F_%D1%83%D1%82%D0%B8%D0%BB%D0%B8%D1%82%D0%B0_%D0%9F%D0%9A-60
https://docs.kb-agava.ru/view/%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9F%D0%9A-30
https://docs.kb-agava.ru/view/%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9F%D0%9A-40
https://docs.kb-agava.ru/view/%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9F%D0%9A-50
https://docs.kb-agava.ru/view/%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9F%D0%9A-60
https://docs.kb-agava.ru/view/%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9F%D0%9A-70
https://docs.kb-agava.ru/view/%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9F%D0%9A-70
https://docs.kb-agava.ru/view/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D1%8B%D0%B9_%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9F%D0%9B%D0%9A-30
https://docs.kb-agava.ru/view/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D1%8B%D0%B9_%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9F%D0%9B%D0%9A-40
https://docs.kb-agava.ru/view/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D1%8B%D0%B9_%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9F%D0%9B%D0%9A-50
https://docs.kb-agava.ru/view/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D1%8B%D0%B9_%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9F%D0%9B%D0%9A-60
https://docs.kb-agava.ru/view/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D1%8B%D0%B9_%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9F%D0%9B%D0%9A-70
https://docs.kb-agava.ru/view/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BA%D0%B0%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D0%BE%D0%B5_%D1%80%D0%B5%D0%BB%D0%B5_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9C%D0%9F%D0%A0-60
https://docs.kb-agava.ru/view/%D0%9F%D0%B0%D0%BD%D0%B5%D0%BB%D1%8C_%D0%BE%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%B0_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9F%D0%9E-40
https://docs.kb-agava.ru/view/%D0%9F%D0%B0%D0%BD%D0%B5%D0%BB%D1%8C_%D0%BE%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%B0_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9F%D0%9E-50
https://docs.kb-agava.ru/view/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BF%D1%80%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C_%D0%BF%D1%80%D0%BE%D1%82%D0%BE%D0%BA%D0%BE%D0%BB%D0%BE%D0%B2_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9C%D0%9F%D0%9A-30
https://docs.kb-agava.ru/view/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80_%D0%B4%D0%B8%D1%81%D0%BF%D0%B5%D1%82%D1%87%D0%B5%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%A3%D0%9F%D0%94-30

	Руководство по эксплуатации АГАВА ПК-60
	1 Назначение
	1.1 Используемые термины и сокращения
	1.2 Условное обозначение контроллера

	2 Оснащение контроллера
	2.1 Средства индикации
	2.2 Интерфейсы ввода-вывода и накопители
	2.3 Субмодули ввода-вывода
	2.4 Другие ресурсы
	2.5 Электропитание
	2.6 Технические характеристики
	2.7 Условия эксплуатации

	3 Конструкция контроллера
	3.1 Назначение контактов разъема X1 – питание контроллера и сигнал блокировки
	3.2 Назначение контактов разъема X2 – RS-485-1 и RS-485-2
	3.3 Назначение контактов разъема X4 – RS-232
	3.4 Габаритные размеры

	4 Подготовка контроллера к использованию
	4.1 Общие указания
	4.2 Указания мер безопасности
	4.3 Монтаж и подключение контроллера
	4.4 Помехи и методы их подавления

	5 Настройка и работа с контроллером
	5.1 Настройка и тестирование контроллера при помощи системной утилиты
	5.2 Файловая система
	5.3 Консоль
	5.3.1 Блокирование вывода сообщений в консоль при загрузке контроллера

	5.4 Отключение консоли на порту RS-232
	5.5 Параметры сети Ethernet
	5.6 Системная дата, время
	5.7 Доступ к файлам контроллера
	5.8 Символьные устройства последовательных портов
	5.9 Драйвер сигнала блокировки
	5.10 Драйвер положения перемычки «DEF»
	5.11 Использование Wi-Fi
	5.12 Вход в консоль загрузчика и задание пароля для входа в нее

	6 Субмодули расширения
	6.1 Типы субмодулей
	6.2 Субмодуль аналоговых входов AI
	6.2.1 Технические характеристики субмодуля
	6.2.2 Назначение контактов разъемов субмодуля

	6.3 Субмодуль аналоговых входов / выходов AIO
	6.3.1 Технические характеристики субмодуля
	6.3.2 Назначение контактов разъемов субмодуля

	6.4 Субмодуль измерения температуры TMP
	6.4.1 Технические характеристики субмодуля
	6.4.2 Назначение контактов разъемов субмодуля

	6.5 Субмодуль измерения температуры TMP4
	6.5.1 Технические характеристики субмодуля
	6.5.2 Назначение контактов разъемов субмодуля

	6.6 Субмодуль измерения температуры TMP4L
	6.6.1 Технические характеристики субмодуля
	6.6.2 Назначение контактов разъемов субмодуля

	6.7 Субмодуль измерения температуры и углеродного потенциала TMС
	6.7.1 Технические характеристики субмодуля
	6.7.2 Назначение контактов разъемов субмодуля

	6.8 Субмодуль дискретных входов DI
	6.8.1 Технические характеристики субмодуля
	6.8.2 Назначение контактов разъемов субмодуля

	6.9 Субмодуль дискретных входов DI6
	6.9.1 Технические характеристики субмодуля дискретных входов DI6:
	6.9.2 Назначение контактов разъемов субмодуля дискретных входов DI6:

	6.10 Субмодуль дискретных выходов типа «открытый коллектор» DO
	6.10.1 Технические характеристики субмодуля
	6.10.2 Назначение контактов разъемов субмодуля

	6.11 Субмодуль дискретных выходов типа «открытый коллектор» DO6
	6.11.1 Технические характеристики модуля дискретных выходов DO6
	6.11.2 Назначение контактов разъемов модуля дискретных выходов DO6

	6.12 Субмодуль дискретных выходов типа «открытый коллектор» DO6L
	6.12.1 Технические характеристики модуля дискретных выходов DO6L
	6.12.2 Назначение контактов разъемов модуля дискретных выходов DO6L

	6.13 Субмодуль дискретных выходов типа «симистор» SIM
	6.13.1 Технические характеристики субмодуля
	6.13.2 Назначение контактов разъемов субмодуля

	6.14 Субмодуль дискретных выходов типа «симистор» SIM3
	6.14.1 Технические характеристики субмодуля
	6.14.2 Назначение контактов разъемов субмодуля

	6.15 Субмодуль дискретных выходов типа «реле» R
	6.15.1 Назначение контактов разъемов субмодуля

	6.16 Субмодуль дискретных выходов типа «реле» R4
	6.16.1 Назначение контактов разъемов субмодуля

	6.17 Субмодуль энкодера ENI2
	6.17.1 Назначение контактов разъемов модуля энкодера ENI2

	6.18 Субмодуль интерфейсов RS-485
	6.18.1 Терминирование линии
	6.18.2 Технические характеристики, назначение контактов, схема подключения

	6.19 Субмодуль интерфейсов CAN
	6.19.1 Терминирование линии
	6.19.2 Технические характеристики, назначение контактов, схема подключения

	6.20 Субмодуль модема GPRS
	6.20.1 Работа модема
	6.20.2 Технические характеристики и схема подключения


	7 Системная утилита
	7.1 Назначение
	7.2 Использование системной утилиты
	7.2.1 Вкладка «Основные параметры»
	7.2.2 Группа «Система»
	7.2.2.1 Вкладка «Дата и время»
	7.2.2.2 Вкладка «Сетевые параметры»
	7.2.2.3 Вкладка «Безопасность»
	7.2.2.4 Вкладка «Управление службами»

	7.2.3 Группа «Контроллер»
	7.2.3.1 Вкладка «Аппаратная конфигурация»
	7.2.3.2 Вкладка «Сигналы»
	7.2.3.3 Вкладка «Накопители»

	7.2.4 Группа «Тестирование»
	7.2.4.1 Вкладка «Проверка RS-485»
	7.2.4.2 Вкладка «Проверка RS-232»

	7.2.5 Вкладка «Загрузка ПО»
	7.2.6 Вкладка «Перезагрузка»


	8 Методика калибровки
	8.1 Средства калибровки
	8.2 Условия калибровки и подготовка к ней
	8.2.1 Условия калибровки
	8.2.2 Подготовка к калибровке

	8.3 Проведение калибровки
	8.3.1 Определение основной приведенной погрешности при измерении входных параметров при работе с первичными преобразователями, формирующими выходной сигнал в виде сигнала постоянного тока.
	8.3.2 Определение основной приведенной погрешности при измерении входных параметров при работе с первичными преобразователями, формирующими выходной сигнал в виде напряжения постоянного тока.
	8.3.3 Определение основной приведенной погрешности при формировании выходного сигнала в виде сигнала постоянного тока.
	8.3.4 Определение основной приведенной погрешности при формировании выходного сигнал в виде напряжения постоянного тока.
	8.3.5 Определение основной приведенной погрешности при измерении входных параметров при работе субмодуля с термопреобразователями сопротивления
	8.3.6 Определение основной приведенной погрешности при измерении входных параметров при работе субмодуля с термопарами.

	8.4 Оформление результатов калибровки

	9 Техническое обслуживание
	9.1 Замена литиевой батареи часов реального времени

	10 Правила транспортирования и хранения
	11 Гарантийные обязательства
	12 Дополнительно
	13 Ссылки

