PykoBoacCcTBO 10 3KcItyarauuu AI'ABA
I1K-40

O

ComepxaHnue

Ha3HavyeHue
Ncnoab3yeMble TEPMUHBI U COKPaLLLEHUS
YcnoBHoe 0603Ha4YeHe KOHTpoAaepa

OcHalleHne KOHTpoJJiepa
CpencTBa MHAMKALMN

NHTepdhencsbl BBOAA-BbIBOAa U HAKOMUTENN

Cybmoaynv BBOAA-BbIBOAA U PACLUNPEHUS
Opyrve pecypchl

DneKTponuTaHue

TexHu4yeckne xapakTepucTukin

YcaoBuga 3kcnayatTaumu

YCTponcTBo 1 npuHUmMn paboTbl npnbopa
[abapuTHLIE pa3Mepsbl

CocTaB nporpamMmmHoro obecnevyeHus npubdopa

Nopanok paboTbl ¢ npubopom
BkaoYyeHue 1 3arpyska

[NoAroToBKa KOHTPOJJIEPA K MCNOJIb30BAHUIO

Obuime ykasaHus
YKa3aHusa Mmep 6e30nacHOCTH

MOHTaX ¥ NOAKJAKYEHUE KOHTPOJJIEPA

[ToMexn n MeToabl UX MOAABAEHUS

HacTpolika 1 paboTa C KOHTPOJIEPOM
CucteMHasa yTmauTa

dannoBasd cucteMa

KoHCO0J1b
BnokunpoBaHMe BbIBOAA COOOLLEHNN B KOHCOJIb MPWY 3arpy3ke KOHTpoJiepa

OTKN0YEHME KOHCOAN Ha NopTy RS-232

MapameTpbl ceTu Ethernet

CucrtemHas faTa, BpeMms

JocTyn K hananam KoHTpoaaepa

CyMBOJIbHbIE YCTPONCTBA NOCAE40BaTE/bHbIX NOPTOB

Bxoz B KOHCOJIb 3arpy34Mka 1 3ajaHne napond A1 Bxoaa B Hee
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Kanm6posKa CEHCOPHOIro 3KpaHa
ObHoBJIEHME NPOrPaMMHbIX KOMMOHEHTOB

CybMoayam paclimpeHms
Tunbl cydbmonynen

Cybmoayab aHan0orosbix Bxonos Al
TexHMYeCcKkne XxapakTepucTukn cybmoayns
Ha3HayeHne KOHTaKTOB pa3bemoB cybmoayns

CyﬁMOQyﬂb aHa/0roBbIX BX0A0B / Bbixogos AlO

TexHnYeckme xapakTepucTuku cyomonyns

Ha3Ha4YyeHne KOHTAKTOB pa3beMoB cybmoayas

Cybmoayab nsmepeHnsa temnepatypbl TMP
TexHUYecKne xapakTepucTukm cybmonyns
Ha3HayYeHVe KOHTaKTOB pa3beMoB cybmonayns

CybMoayab ANCKPETHbIX BX0A0B DI
TexHnYeckme XxapakTepucTukm cybmonyns

Ha3Ha4yeHne KOHTAKTOB pa3beMoB cybmoayns

Cybmoaynb auckpeTHbix Bxoanos DI6
TexHn4yeckmne xapakTepucTukm cybmoayna ANCKpPEeTHbIX Bxoaos DI6:
Ha3HaYyeHne KOHTaKTOB pa3beMoB cybMoaynsa ANCKpeTHbIX BxonoB DI6:

CybMoaynb AUCKPETHbLIX BbIXOAOB TUMA «OTKPbIThIN KoasiekTop» DO
TexHn4Yeckme xapakTepucTukm cybmonyns

Ha3HayeHue KOHTAKTOB pa3beMoB cybmoayns

CybMoaynb ONCKPETHbIX BbIXOL0B TUMNA «OTKPbLIThIM KoanekTop» DO6
TexHnYeckne XapakTeEPUCTUKN MOAVAS ANCKPETHbIX BbixogoB DO6

Ha3HayeHue KOHTaKTOB pa3beMOB MOAVAA ANCKPETHbIX BbixoaoB DO6

CybmMoayab OUCKPETHbIX BbIXOA0B TUMa «OTKPbIThIN KoekTop» DO6L

TexHn4yeckmne xapakTepucTukm Moayna ANCKPETHbIX Bbixoaos DO6L
Ha3HayeHVe KOHTaKTOB Pa3beMOB MOAYASA ANCKPETHbLIX Bbixoaos DO6L

Cybmoayab ONCKPETHbIX BbIXOAOB TUMa «CUMMUCTOP» SIM
TexHu4Yeckmne xapakTepucTuku cybmonyns

Ha3Ha4yeHne KOHTaKTOB pa3bemMoB cybMoayns

CybMoayib ANCKPETHbLIX BbIXOA0B TUMa «pene» R
Ha3Ha4yeHne KOHTaKTOB pa3bemMoB C¥6MOQ§U’IH

Cybmoaynb 3Hkoaepa ENI
Ha3Ha4YyeHue KOHTaKTOB pa3bemMoB Moayasa sHkoaepa ENI

Cybmoaynb nHTepdencos 232/ETH
NHTepdenc RS-232

Ha3Ha4yeHne KOHTaKTOB pa3bemMoB cybmMoayns

NHTepdenc Ethernet
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Cybmoaynb nHtepgencos RS-485

TepMUHUPOBaHMNE JINHUN

TexHn4yeckne xapakTepuUCTUKN, Ha3HaYeHNe KOHTAKTOB, CXeMa NoAKJYeHNs

Cybmonoynb nHTepdencos CAN
TepMUHUPOBAHUNE JINHUN

TexHn4yeckme xapakKTepuUCTUKN, Ha3HaYeHNe KOHTAKTOB, CXxeMa NoAKAYeHNs

Cybmoaynb mogema GPRS
PaboTa Mmopema

TexHn4yeckmne xapakTepuCTUKN U CxemMa NoAKAYEHUS

CybMmoaynb 6s10Ka nuTaHus 220V
Ha3Ha4YyeHne KOHTAKTOB pa3beMoB cybmoays

Cybmoaynb 610Ka nutaHusa 24V
Ha3HayYeHVe KOHTaKTOB pa3beMoB cybmonayns
MeToauka KaambpoBKuK

CpencTBa KaanbpoBKku
YcnoBus KaambpoBKM M NOATOTOBKA K HEN
YcnoBus KaanbpoBKku

NoArotoBka K Kaambposke

NpoBegeHne KaanbpoBKu

OnpeneneHne 0CHOBHOW NPUBEAEHHOW MNOrPELIHOCTI NPY N3MEPEHUN BXOJHbIX
rnapameTpoB npu paboTe c nepBuYHbIMK NpeobpasoBaTenamm, GOpPMUPYOLLNMU
BbIXO.ElHOI7I CIrHan B Bae CUrHajsia NoCTodHHOIo ToKa.

OnpepeneHne 0CHOBHOM NpUBEAEHHOW NOrpPeLHOCTN NPpU U3MEPEHUN BXOOHbIX
napamMeTpoB Npu paboTe ¢ nepBnYHbIMU NpeobpasoBaTenamm, GoOPMMPYIOLLNMM
BbIXOAHOW CUrHA B BUAE HANPSAXKEHUSA MOCTOAHHOI O TOKaA.

OnpegeneHme OCHOBHOMW npmsegeHHoM NOrpeLHoOCT Npy HOPMUPOBaAHNN
BbIXOOHOI0 CUrHas B BUae CiMrHaszia MOCTOAHHOIO TOKaA.

OnpepneneHme 0CHOBHOM NpUBEeAEHHOW NOrpeLHOoCTN Npyu hopMUPOBAHUN
BbIXOQHOIr0 CUrHA B BUAE HANPSXKEHUS MOCTOSAHHOI0 TOKaA.

OnpepgeneHne 0CHOBHOM NpUBEAEHHOW NOrpeLHOCTU NPy U3MEPEHUN BXOOHbIX
napamMeTpoB npu paborte cybmoaynsa ¢ tepmonpeodbpasoBaTesiMm CONPOTUBAEHUS

OnpepeneHne 0CHOBHOM NpUBEAEHHOW NOrpeLHOCTN NPpU U3MEPEHUN BXOOHbIX
napameTpoB Npu pabote cybMmoayns ¢ Tepmonapamu.

OdopmMmaeHne pesynbTaToB KaJ'IVI6pOBKVI

TexHun4yeckoe 0bcayxmBaHume
3aMeHa nmTtueBon baTapen YacoB peasibHOro BPEMEHU

[lpaBuaa TPaHCNOPTUPOBAHUA N XPaHEHMS

[apaHTUNHbIe 06a3aTeNbLCTBA

Ccbliku
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1 Ha3uHaueHnue

[TpoMmuimneHHBI KOHTponnep AT'ABA TIK-40 (manee "Ilpu6op", "KouTpomnep")
nIpefHa3Ha4YeH OJIs1 CO3[laHUS CUCTEM aBTOMAaTU3WPOBAaHHOIO YIIPaBIE€HUS TEXHOIOTHUYECKAM
000pynOoBaHWEM B Pa3lIUUYHBIX 007aCTSAX MPOMBIIIIEHHOCTH, XKUJUITHO-KOMMYHA/IbHOTO U
CeNbCKOT0 X0351cTBa. Ha ero 0CHOBe TakxKe CO3[al0TCs Apyrue mpubopHL:

* porpaMmMmnpyemsbln norndeckuimn koHTponnep ArABA MNJiK-40;
* naHenb onepatopa AFABA 10-40;

* PErncTpaTop MHOroYHKUNOHaNbHbLIN APB-40;

= KOHTpoOJIep gucnetyepusaumm AlrABA MK-40.SMS;

" NHblE€ KOHTPO/1EPLI OJ14 CO34aHNA CUCTEM aBTOMaTU3NPOBaHHOI O yrnpaBiieHNA
TEXHOJIOrM4YeCKNM o6opyu03aH|/|eM B Pa3JIN4HbIX obnacTax NMPOMbILLJIEHHOCTW, XXNJTNLLHO-
KOMMYHaJIbHOIO 1 CeJIbCKOro X038NCTBA.

1.1 Ucnonb3yeMble TEPMUHbI U COKpaLLeHus

= [1K - nepcoHanbHbI KOMMNbIOTEP.

* MJIK - nporpamMMunpyembin IOrMYECKUN KOHTPOJIIEp.
» CY - cuctemMHasa ytuanTa.

» OC - onepaunoHHasa cnctema.

= N10 - nporpamMmmMmHoe obecrneyeHue.

= O3Y - onepaTmMBHOE 3anomMmHalowee yCTPONCTBO.

= OC - channosas cucTema.

1.2 YcnoBHoe 0003Ha4YeHue KOHTpoanepa
AT'ABA IIK-40.AA (YY-ZZ-...) roe AA - pa3Mmep 3KpaHa:

» 04-4.3;
= 07-7;
= 10-10.1;

YY, ZZ... - nepedncieHre YCIOBHLIX 0003HaYeHU CyOMOAYyJiel B MOPSIIKE UX YCTAHOBKYU B
cnoTH A - F (ecnu cyOMonysnb He YCTaHOBJIEH B ONPeAeSIeHHbIM CJIOT, TO COOTBETCTBYIOIIA
no3unus B 0603HaYeHUU ToMeYaeTcss CUMBOJIOM X):

= Al - cybMoay b aHaI0roBbIX BXOA0B;

= AIO - cybmopay/ib aHanoroBbIX BXO40B / BbIXOL0B;

= TMP - cybMoaynb n3mMepeHusa TemnepaTypsbl;

* DI - cybmoaynb OUCKPETHbIX BXOA0B;

* DI6 - cybmoaynb OUCKPETHbLIX BXOAO0B;

* DO - cybmoayb ANCKPETHBIX BbIXOA0B TUMa «OTKPbITbIA KONIEKTOP»;



= SIM - cybmoay b AUCKPETHbIX BEIXOLOB TUMA «CUMUCTOP;
= R - cybmMoay/ib [UCKPETHbIX BbIXOLO0B TUMNA «pene»;

= 485 - cybmoaynb nHTepgencos RS-485;

= CAN - cybmoaynb nHtepgencos CAN;

= GPRS - cybmoaynb nHtepgencos GPRS;

= DO6 - cybmMoayib AUCKPETHbIX BbIXOAO0B TUMA «OTKPbITLIN KONNEKTOP»
(LuecTnkKaHasbHbIN) C BO3MOXXHOCTbIO YPaBAEHUS WaroBbiM ABUraTenNeM;

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

ENI - cybmoaynb aHKOOEpPa;
232/ETH - cybmoaynb nHTepgencos RS-232 n Ethernet;

220V - cybmopnynb 6noka nutaHus 220 B;
24V - cybmoaynb 610ka nuTaHus 24 B.

[TpuMep MOTHOTO YCIIOBHOTO 0603HAUYEeHUSI KOHTPOJIIEPa:

ATABA 1IK-40.07 (AI-AI-220V-232/ETH-DO-X) - KOHTpOJIEp ¢ 3KpaHOM pa3mepom "7",
C yCTaHOBJIEHHBIMU cyOMomynsamu: B cnote A - Al, B - Al, C - 220V, D - 232/ETH, E - DO. B
cnorte F cyOMOZynib OTCYTCTBYyET.

2 OcHallleHHe KOHTpOoJ/IIepa

2.1 CpencTrBa MHAUKaLUMU

Hanuuwne rpadudeckoro 1setHOro TFT-uHAWKaTOpPa C pa3IUYHBIMU pa3MepaMy JuaroHaju U
pa3HBIM pa3pellleHUeM I03BOJIsSeT Pa3paboTUMKy NpOeKTa MCIO0/Ib30BaTh BU3yalU3alllio
cocTogHUYU 00beKTa, pubopa u T. 1. B3auMopelcTBre C 0IIepaTOPOM IPOU3BOOUTCS Yepe3
CEHCOPHYI0 naHesb. Ha nuileBoy naHenu npubopa MPUCYTCTBYIOT OBYIIBETHHEIE CBETONUOMIEI
«PaboTta», «ABapus» u «IIporpamMma», yrpaBlieHHe KOTOPHIMU [OCTYIIHO U3 IPOTPaMMEI
IIPOEKTA.

2.2 NHTepdeiicbl BBOAA-BbIBOOA U HAKONUTENU

B nmpubGop mMoxeT OvITh ycTaHOBIeHa MicroSD-kapTa o6vemom mo 2 TO, KoTopas
WCIIONIb3YETCSI B KaUueCTBe HAKOMUTEJS, YTO MO3BOJISIET COXPAHAThH OONbINION 00beM
nHpopManuu Ha cMeHHOM Hocutesne. Hanuuyue nopta USB-OTG mo3BonsgeT moOKI04YaTh K
npubopy USB-flash-Hakonutenu u gpyrue USB-ycTpoiicTBa, a TakXke MOAKIIOYaTH MpUOOp K
KOMIIBIOTEPY [IJS OTJIagK¥ IporpaMM, OOCTyIla K BHYTPEHHEMY HAKOIUTENI U
KOMMYHUKAIIMOHHBIM cepBHcaM. Hanuuue ceTeBhIX HHTEP(ENCOB MO3BONSET MPOU3BOOUTH
obmeH mHGoOpMaIMen MO JTOKalIbHOU ceTu unu 4yepeld MHTepHeT. Kom mpoekTa MoXeT
COXpaHAThCA KaK Ha BHyTpeHHed eMMC-namaTtu, Tak ¥ Ha MicroSD-kKapTe, 4TO 103BOJISIET
co3maBaTh Oonbinue mMpoeKThl. Hamuune gpaiiBepoB B OC Linux mo3BoJIsieT UCIOIh30BaTh B
IpoeKTe pa3nuuyHble pecypchl OC, B TOM 4HCIie MOAKII0YAaTh K MPubOOpPy pa3HOTO BUa
YCTPOMCTBa, TaKue KakK IpUHTepHl, MomeMel, Wi-Fi ceTeBrle afaniTepsl U Op.



2.3 Cyomopynu BBOpa-BbIBOAA U PacLUUPEHUSA

YcTaHOBKa B KOHTpoOJep cyOmonmynei (cMm. pa3men #CyOMoOynu pacIiMpeHHMs) BBOAA-
BHIBOJIa ¥ MHTEeP(ENCOB Pa3IMYHOTO BUfa MMO3BOJISET TMOKO KOHPUTYPUPOBaTh KOHTPOJIIED
7151 BLITIOJTHEHUST KOHKPETHHIX 3a7ady.

2.4 ipyrue pecypchbl

BCTpoeHHBIN The303IEKTPUYECKUIN 3YMMED MOXKeT OBITh MCII0JIb30BaH B KAYECTBE 3BYKOBOM
curHanusanuu. [Ipumenenue OC peanbHOro BpeMmenu Linux RT B mpubope mo3Boinser
HCIIONIb30BaTh B IIPOEKTAX €€ PeCcypcCh, TaKMe KaK XpaHeHHe W HaKOIJieHWe JaHHBIX B
daiinax, UX mepeHoc Ha BHemHUU cheMHHU USB-flash-muck nu6o nmepemayy mo ceTu
Ethernet, ceTeBrie cepBUCH U T. II. MHOT03amauHoCcTh OC m0O3BOJNSET CO30aBaTh IIPOEKTHI,
paboTarolye mapasaebHO C Ha3HaUYeHUEM Pa3IUYHBIX TPUOPUTETOB. OYHKIINUS peaibHOTO
BpemeHu OC 1M03BOJIET YIPaBIAThL 00BEKTOM 00Jiee TOYHO U HafleKHO.

2.5 dneKTponutTaHue

[lutanue npubopa MPOU3BOOUTCS OT CETHU mepeMeHHOro Toka 220 B nu6omocTosSHHOTO TOKa
24 B.

2.6 TexHUYeCKHe XapaKTepPUCTUKH
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O6bLwue ceepgeHus

KOHCprKTI/IBHoe ncnonHeHue Kopnyc ona KpenaeHna Ha WAUT.

[abapuTHblE pa3Mmepbl, MM:

ATABA MK-40.04 135 x 119 x 88

AlABA MK-40.07 195 x 154 x 99

AlrABA IMK-40.10 265 x 197 x 101

CTeneHb 3aWwmMThl Kopnyca IP54 - nnueBas naHesnb / IP20 - 3agHS9 NnaHenb
Z?rfgxeﬁ'&zn&gzm 90-265 B nepeMeHHOro uam NoCTOAHHOIro ToKa.
ATABA MK-40.07 YacToTa nepemMeHHOro Toka 4o 63 L.

ATABA MK-40.10 HoMuHanbHoe 3HavyeHune: ~220 B, 50U,

24B 10 % noCTOAHHOr0 TOKa

18 BT ons npubopa c ¢/m GPRS

13 BT a5 ocTanbHbIX Npnbopos
AnnapaTHble pecypcbl

32-pa3psaHbin, Cortex-A8 1 M,

MoTpebnsemas MoWHOCTL, He Bonee

MitkpokoHTposnep 3D-yckopuTens, L2-kaw 256 K6
06beM 1 TN onepaTUBHON NaMATU 256 M6 DDR3

06bem eMMC-namMaTK 476

0O6bem SD-kapThl no2T6

Yacbl peasbHOro BpeMeHu EcTb

CTopoXxeBon Tanmep EcTb

MopLep>kka peasibHOr0 BPEMEHN EcTb

NHTepdeincel 3arpy3kn nporpamm Ethernet, USB (RNDIS)

YenoBeko-MalLUMHHbIA UHTEepdeNC
Pa3pelwseHune gucnnes, nnukcen:

ATrABA MK-40.04 480 x 272

ATABA MK-40.07 800 x 480

AlrABA MK-40.10 1024 x 600

KonnyecTso LBETOB 16,7 M

Twn ancnnes:

AlrABA MK-40.04 43" TFT

ATABA MK-40.07 7.0" TFT

AlrABA MK-40.10 10.1" TFT

OpraHbl ynpasneHus Pe3ncTnBHasa ceHCOpHas NaHenb

,D,ByLlBeTH bl€ MporpaMMmnpyemMble CBETOANOAHbIE

VihaukaLna nHaunkaTopsl «PaboTa», «ABapus», «fporpamMmma»
3BYKOBas CMrHanM3auma BCTPOEHHbIN Nbe303NEKTPUYECKMIA 3yMMeEpP
Untepdencol
USB 2.0 1.5, 12, 480 M6/c, OTG - 1 wT.
MicroSD SD, SDHC, SDXC - 1 wr.

Habupaemble cybmMoynu BBOAA-BbIBOAA [0 5 LWT.
MporpaMMHbie pecypchbl

OnepaunoHHas cuctema PeanbHoro Bpemenu Linux RT 4.4.12
XapaKTepucTMKN NoAKJoYaeMbIX YCTPOUCTB XxpaHeHusa paHHbIX USB-flash

Bepcuun cneundmkaumn USB 2.0LS, FS, HS

Tunbl hannoBbIX CUCTEM FAT16, FAT32, ext3, ext4

MakcumanbHaa eMkocTb USB-HakonuTens 2 T6
XapaKTepucTMKN NOAKJI0YaeMbIX YCTPOUCTB XpaHeHUA AaHHbIX SD-KkapT

Bepcumn cneundmkaumm SD 2.00 yacTb A2

Tunbl SD-KapT miFroSD (3o 2 '6), microSDHC (no 32 I'6),
microSDXC (no 2 T6)

Knacc ckopocTtu SD class 2 v Bbiwe

Tunbl GakNoBbIX CUCTEM FAT16, FAT32, ext3, ext4

MakcnmanbHag eMKocTb SD-HakonuTens 2T6

2.7 YcnoBusa 3KcnayaTauum



YcnoBus sKcnayatauum

3aKprTbIe B3pblBO6€30ﬂaCHbIe nomelueHmns 6es arpecCcrMBHbLIX NapoB n
ra3oBs

TemnepaTypa okpyxatoLero sosgyxa OT -10 °C go +50 °C

BepxHuin npenen oTHOCUTENbHOW BRaxxHOCTK Bo3ayxa 80 % npu +35 °C
n 6onee HN3KMX TeMnepaTypax 6e3 KoHAEeHcaumMn Bnarun
ATmMocC(epHoe faBfieHne OT 86 oo 107 klla

Tun nomelleHns

Bra)xHOCTb BO3ayxa

3 YCTpOHCTBO U MPHHITHII Pad0ThI Mpudopa

HpI/I60p HU3Tr0TAaBIIUBAETCA B IINIaCTMACCOBOM KODPIIyCeE, IMTPEeJHA3HAYEeHHOM [JId KPEIIJIEHUI B
muT. [TogKimodyeHne BCeX BHEITHUX CBSI3€EM OCYHIECTBJISIETCSA 4YE€PE3 PA3bLEMHEIE COCIUHEHU S,
PacCIIOJIOZKEHHBIE Ha HepeJIHefI 1 3aJHeu CTOPOHAX KOHTPOJIJIEepPa. OTKpBITI/Ie KOpIIyCa OJisd
MIOJK/IIOUEHUST BHEIITHUX CBSI3el He Tpe6yeTCﬂ.

[Ipubop MMeeT MOAYIBHYI0 apXUTEKTYpPY, IO3BOJISIONIYI0 YCTaHABIUBATh B CJIOTHI
pacmupeHus cyOMOOyIX BBOAA-BBIBOJA Pa3jIMYHOTO THUla. [ yCTaHOBKU cyOMopmyneu
He00XOJUMO CHSATh 3aHIO0 KPHIIIKY IIpubopa.

3.1 FabapuTHbie pasMmepsbl

['abapuTHBIE pa3MepH U pa3Mephl BHIPE30B B IIUTE [AJIS MPUOOPOB pa3nuYHbIX MOOUDUKAIIAN
IIpefCTaBJIeHkbl Ha PUCYyHKax 1 - 3.

Pucynok 1 - F'abaputHbie pa3mepsl ATABA T1K-40.04
Pucynok 2 - F'abaputHbie pa3mepsl ATABA T1K-40.07
Pucynok 3 - F'abaputHbie pa3mepsl ATABA T1K-40.10
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FabapuTHble pasmepsl ATABA MK-40.04 -
[abapuTHble pasmepbl ATABA MK-40.07 | | | | B

[abapuTHble pa3mepbl ATABA MK-40.10
Ha HPILIGBOfI CTOPOHE HpH60pa PaCIIOJIO2KEHHI:

= ygeTHoOM TFT aucnnen ¢ CEHCOPHOW NaHesbIo;
* [BYLIBETHbIE CBETOANOOHbIE MHAMKATOPLI «PaboTa», «ABapus», «[porpamMmma;
» pa3beMbl Ansa MicroSD n MnHn-USB OTG, 3aKpbliTble CUJIMKOHOBOW 3aryLLUKOW.
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Ha 3apHed cTopoHe nmpubopa pacronoxkeHa CheMHas KPBIIIKa C BhIpe3aMu MO Pa3beMBbI IS
YCTAHOBKM CyOMO[Iy/iel BBOJa-BbIBOJA B CIIOTHI ITpubopa A - F.

[IpubGop ocCHallleH BCTPOEHHBIMM HacaMHM peajbHOTO BPEMEHHU, NMUTaHUE KOTOPHIX
obecrieynBaeTCs CheMHOM nuTHeBOo# OaTapeeit Tuma CR1220.

[IpuGop MOCTABNSETCS C YCTAHOBJIEHHHIM CcyOMomyneM nutaHus B cioTe C, KOTOPHIH
obecmeyrBaeT NUTaHUE BCEro YCTPOMCTBa M OCHAIleH CaMOBOCCTAaHABJIUBAIOIIUMCS
IIPefoXpPaHUTETIEM.

3.2 CocTaB nporpaMMHoro obecnevyeHus npubopa

HpOT‘paMMHOG obecneueHnue HpH6opa COCTOHUT U3 OBYX Mouyneﬁ: CUCTEMHOE IIPOTrpaMMHOE
obecrieyeHue u IIPpUKJIagHOE IIPOTrPaMMHO€E obecIieyeHue.

Cuctemnoe I10 coCcTOUT U3 CIEeOyIOLIUX YacTeu:

» 3arpy3yumk OC;
* OC Linux

[TpuknagHoe [10 3arpyxkaeTtcs B maMsaTh nIpubopa U peanudyeT HeoOXoouMble GYHKINHU, B
3aBUCUMOCTH OT Ha3HauyeHus npudopa.

3.3 Nopapok paboTbl ¢ npubopom
OC Linux cnyxut 6a30BOM ONnepalMOHHOW CUCTEMOM peanbHOTO BpeMeHM, Ha KOTOPOH

BHITTONTHSIeTCS npukiaagHoe [10, Takoe Kak cpema ucnonuenus CODESYS, nubo mpyroe
crenxanbHOE IIPorpaMMHOe o6ecIiedeHue.

3.3.1 BkniovyeHue 1 3arpyska

[Tpu BKIIOYeHUM NMpuOOpa CHavaja BHIIOIHSIETCS 3arpy3dyuk, moToM 3amyckaercss OC u
3aTeM 3amnyckaeTtcs npukmaguoe I[10.

4 TloaroToBKa KOHTPOJIJIepa K HCII0/Ib30BaHHUIO

4.1 Obwime ykasaHus

B 3uMHee BpeMs Tapy C KOHTPOJIJIEPOM pacClaKOBBIBATh B OTAllJIMBaeMOM IIOMEIEHUU He
paHee 4yeM 4yepe3 12 4acoB MOCJie BHECEHHUSA B IOMelleHHue. MOHTaX, 9KCIIyaTalusa u
OEeMOHTaX KOHTpOJJiepa [HOJXHBE NPOU3BOOUTHCA IEpPCOHAJIOM, O3HAKOMJIEHHEIM C
npaBUlaM{d ero 3KCIOJyaTallu¥u M NPOMEeAIIUM HHCTPYKTaxX 0o paboTe cC
371eKTP0000pyIOBaHNEM B COOTBETCTBUM C IIpaBUIaMU, YCTAHOBJIEHHEIMU Ha MPENNpPUATHH-
notpeburerne.

4.2 YKa3aHua Mep be3zonacHoOCTH

ITo cnocoGy 3AlllUTHL OT ITOPAXKEHUA IJIEKTPUUECKUM TOKOM KOHTPOJIJIEP COOTBETCTBYET



kinaccy 0 mo I'OCT 12.2.007.0-75.

[Tpu 3KCIIyaTallMd ¥ TEXHUYECKOM OOCTyKMBaHMU Heo0XomuMo coOmomaTh TpeOoBaHUS
I'OCT 12.3.019-80, «IIpaBu 3KCIIyaTallduy 3JIEKTPOYCTAHOBOK IOTpebuTenei» u «IIpaBun
OXPaHH TPyfa IPHU 3KCIJTyaTalliy 3JIEKTPOYCTAaHOBOK MOTPeOUTEe».

HpI/I 9KCIIJIYaTallu KOHTPOJIJIEPpa OTKPBITBIE€ KOHTAKTBI KJIEMMHUKOB HAXOOATCHA IION
HalIpA2KEHUEM. YCTaHOBKy KOHTPOJIJIEPa CledyeT IMPOU3BOOUTL B CIIETUAIN3NPOBAHHBIX
MKa(baX N IIMHWTaX, OJOCTYII BHYTPh KOTOPHBIX Pa3pPeEIIeH TOJIBKO KBaJ'[I/I(l)I/II_II/IPOBaHHBIM
ClieqnaJInCTaM.

JItoOble TOAKIIIOYEeHUSI K KOHTPOJIIEPY U PaboTH 0 €T0 TEeXHUYECKOMY 00CIyKHUBaHUIO
TIPOU3BOAUTH TONBKO MPU OTKJIIOYEHHOM IMUTAaHUM KOHTPOJIJIepa U IMOAKIIIOUEHHBIX K HEMY
YCTPOMUCTB. YCTaHOBKA M U3BJieUueHHUe cyOMoOynel HONKHa BHIOJIHATHCS TONBKO IIPHU
OTKJTIIOYEHHOM ITHUTaHuU mpubopa.

4.3 MOHTaX ¥ NoAKJl04eHUe KOHTpoJisiepa

BHuMaHue! HekoTopble cybmMoaynn He MMeIoT rajibBaHUYeCKON pa3BA3KM.
Bo nsbexxaHue nospexxgeHusa npubopa, BCe NOAKNOHAEMOE K HEMY
obopygnoBaHume (KomnbloTep, ceTeBoe 0bopyaoBaHue, AaTYUKK 1 4p.),
nMeloLLee KJIeMMbl 3a3eMJIeHuns, OOJKHO OblTb HafleXXHO 3a3eMneHo. He
LONYCKaeTCs NpoTeKaHue no Lenam npubopa napasnTHbIX TOKOB U
BO3HWKHOBEHWS NepeHanpsiXXeHUN, BbiI3BaHHbIX HEKAYeCTBEHHbIM
3a3eMJIeHEeM NOAKJIIYEHHOro 060py0BaHUSA U APYTUMU MPUYNHaAMU.
Mpn Heobxo4MMOCTKM cnefyeT UCNoJsb30BaTh BHELUHWE YCTPOMNCTBA
ranbBaHU4YeCKOWN N30NALUN.

[TocrmemoBaTeTPHOCTh MOHTAXa Mpubopa Ha IUT CIeOyIoIas:

= OCYLLECTBNISETCSA MNOAr0TOBKA NMOCaloNHOr0 MecTa B LKTe 3/1eKTpoobopyaoBaHms -
pa3Mepbl BbIPE30B B LUMTE NPUBEAEHbI HA PUCYHKax 1 - 3;

= Npnbop pa3MelLaeTCs B BbIPE3E LWNTA U 3aKPENNSETCS YETbIPbMS KPEMNeXHbIMM
3aXKUMaMU 3aTSXKKOW YCTAHOBOYHbIX BUHTOB C AOCTATOYHbIM, HO HE YPE3MEPHbIM
ycunnem;

= mogenun npmbopa ArABA MK-40.07 n NMK-40.10 4ONOAHUTENBLHO 3aKPENAATCA K LWNTY
4yeTblpbMs BUHTaMU M4 onnHon He bonee 12 MM,

[lutanue npubopa HOIXKHO OCYIIECTBISATHCS HANPSXKEHHUEM CETH, COOTBETCTBYIOIINM
YCTaHOBJIEHHOMY CYOMO[YJII0 TIUTAHUS.

[TopkmioyaeMble K MPUOOPY MPOBOJia [OJXKHEI OBITh MHOTOXKUIbHEIMU cedyeHreM oT 0,25 mo
0,5 MmM’. PekomeHpmyeMble Tunsl Kabeneir MKII, MKJIII, MKIIIM 'OCT 10348-80.

4.4 NMoMexn n MeToabl UX NOAABJIEHUA

Ha paboTy KOHTpOJIJIepa MOTYT OKa3hiBaTh BIUSHKE BHEITHKWE IIOMEXU, BO3HUKAIOIIUE TI0[
BO3[IEICTBHEM 3JIEKTPOMATrHUTHBIX MOJIeH (371eKTPOMarHuTHHE IIOMEXH), HaBOOUMEIE Ha caM
KOHTPOJIJIED ¥ Ha NMHUU CBSI3W KOHTPOJIJIEPA C BHEIIHUM 000pPyIOBaHUEM, a TaKXKe IIOMEXH,
BO3HMKAIOIINE B IUTAIOIIEH CETH.
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s YMeHbIIE€HUA BIIUAHUSA 3JIEKTPOMATIHUMTHEIX ITIOMEX HeOGXOJII/IMO BEIIIOJIHATD
IIpUBENEHHbBIE HU2KE€ PEKOMEHOallun:

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

= 0115 INHWUIA CBSA3W UCMOJ1Ib30BaTh ,D,peHa)KHblm nposona osa4a BbipaBHMBaHNA NOTEHLNA10B
npuemMonepenaTynKkosB,

= KOHTPOJINEP PEKOMEHYETCS YCTAaHABAMBATb B METAINYECKOM LLKAdy UK WNTE,
BHYTPU KOTOPOro He A0JKHO BbITb HUKAKOro cMaoBoro obopyaoBaHns (KOHTAKTOPOB,
nyckaTenen n T. n.), Koprnyc WuTa uam wkada fo/KeH ObiTb HAJEXHO 3a3EMIIEH.

s yMeHBIIEHUS 371€KTPOMArHUTHBEIX IIOMeX, BO3HUKAIOIIUX B MUTAIOIIEN CETH, ClegyeT
BBHITIOJIHSITH CEAYIOIIe PEKOMEHIAINN:

* MOAK0YATb KOHTPOJIJIEP K MUTAIOWEN CETW OTAENIbHO OT CUI0BOro 06opyaoBaHMS;

* [PV MOHTa)Ke CUCTEMbI, B KOTOPOM paboTaeT KOHTpoAnep, cnefdyeT y4nuTbiBaTh NpaBuia
opraHu3sauum 3(hPeKTUBHOIr 0 3a3eMyIeHNs;

= BCE 3KPaHbl U 3a3eMANAOLLME NIMHUN NPOKNAALIBAThL MO CXEME «3Be34a», NPW 3TOM
HeobxoanmMo 06ecneynTb XOPOLNA KOHTAKT C SKPAHUPYIOLLUM MK 3a3EMISEMbIM
3/1EMEHTOM;

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

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

5 HacTpoliKa 1 pa0oTa C KOHTPO/UIEPOM

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

5.1 CucteMHasa yTunurta

CucTteMHast yTUIWTa, IpefHa3Ha4yeHa O U3MeHeHus oOIuX ImapaMeTpoB mpubopa: maTta /
BpeMs, mapaMeTphl 3KpaHa U CeHCOopa, IapaMeTpHl CEeTH, a TakxkKe [ OOHOBJIEHUS
nmporpaMMHOTO obecrneuyenus U paboTel ¢ SD-kKapTo#. 3anyck CY MOXHO IPOU3BECTH BO
BpeMs 3arpy3Kd KOHTpPOJIJiepa npu oToOpaxeHuu norotuna «ATABA» u mosiBIeHUU Ha
skpaHe Hagnucu «HAZKMUTE HA SKPAH [JId BXOIOA B YTUJIUTY» HenpephiBHEIM
HaXkaTueM Ha 3KpaH B TeueHue 1 c. [Tocne 3amycka CY Ha 3KpaHe oToOpazKaeTcs OKHO C
3ampocoM mapons. ITocime BBoma mapons (mo ymondanuio «111111») ocymecTtBnsercs
nmepexoq B ocHOBHOe OKHO CY. B cnydae, ecnu He ygaeTcsi BBECTH IapoJjib, He006X0OUMO
IIPOBEPUTH KaMMOPOBKY 3KpaHa yCTPOMCTBA. [Jis MpoBepKHU KanuOpoBKY Ha CTAPTOBOM OKHeE
HaXMUTE Ha 9KpaH U yOepXKUBaWTe HaxaTue [0 IMOSBJIEHUs HaAnucu «BHuMaHue! 3anyck
kanuOpoBku». CuCcTeMHas yTUIXWTa JOCTyIHa HauuHas C Bepcuu KopHeBoi ®C Agava
2017.12. Bce pyHKuMOHanMbHbIE BO3MOXKHOCTU CY pa30UTH Ha TPyIIkl, 0TOOpaxkaeMble BO
BKJIaJJKaX OCHOBHOT'O OKHa.



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

5.2 ®annoBasa cucteMma

®QaiinoBas cucteMa cocTouT u3 cucteMHod ®C u mouTupyeMou ®C, KoTopas HOCTYIHH KaK
[J11 YTEHUS, TaK U OJI1 3alUCUA. TOYKM MOHTUPOBAHUS BHEIIHUX HAKOIIUTEIEHU:

» /run/media/mmcblkOp* nns BcTpoeHHon eMMC;
» /run/media/mmcblklp* nns SD-kapThl;
= /run/media/sda* gna n USB-neLw.

USB-(¢mnemKka 1 gpyrrue yCTpPOXCTBa BBOAA (MBIIIb, KJIaBUaTypa u T. I1.) IOAKIII0YalOTCS 4epes
nepexogHUK OTG miniUSB - USB A (B KOMIIJIEKT He BXOJIUT).

5.3 KoHconb

CucteMHasi KOHCOJIb - KOHCOIb 3arpy3uyuka U-Boot m KoHconbp Linux HaxXxoguTcs Ha
mocjemoBaTenbHOM opTy RS-232 u mocTymnHa Npu HaJIWYUKM B COCTaBe Ipubopa cyomomyns
nHTepdeiicoB 232/ETH. [TapameTpsl TepMUHaNa A1 KOHCOJU CIeAYIOIHe:

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

* YETHOCTb: HET;

= CTONOBbIE BUTHLI: 1;

= yNpaBieHne NOTOKOM: HeT.

Coepunenue KoHTpomnnepa c¢ IIK mo uatepdeiicy RS-232 npousBoguTCA HYIb-MOAEMHBIM
kabeneMm uyepe3 mnepexonuHuk RJ45-DBI9M. Ilpu 3arpyxennou OC, mOOKIIOYEHHOU U
HaCTPOEHHOU CeTH AOCTYI K CUCTEMHOM KOHCONU Linux MOXKHO nmonyuuTh yepe3 Ethernet
unu miniUSB (RNDIS) nmo SSH. Konconp 3arpy3uuka U-Boot gocTymHa TONBKO 1O
nHTepdelicy RS-232.

NHTepdencol USB 1 RS-232 He UMeloT rasibBaHN4eCckon pa3ssasku. Bo
n3bexxaHne NoOBpeXAEHUS KOHTPOJIIepa BCe NOAK/IOYAEMOE K HEMY

obopynoBaHme (KomnbloTep, ceTeBoe 0bopyaoBaHMe, AaTYUKK 1 4p.),
nMeloLLee KNeMMbl 3a3eMIEHNS, AOJHKHO BbITb HaAEXHO 3a3€eMJIEHO.

HoCcTyn K CUCTEMHOM KOHCONIX Linux Ha KOMIBIOTEPE MPOUCXOOUT Yepe3 IporpaMmy-
TepMuHaJ, HanpuMep, PuTTY unu aHalIoru4yHylo.

PeKBU3UTHI 1711 BXOOa B KOHCOJIb:

= JIOTUH: root;
* MapoJib OTCYTCTBYET.

CeTeBble PEKBU3UTHL AJId JOCTyIa K KOHCONU dyepe3 SSH ykasaHbl B pa3fene #IlapaMeTphl
cetu Ethernet
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5.3.1 BnokupoBaHUue BbiBOAA COODOLLEHMI B KOHCOJIb NPU 3arpy3ke KOHTposiepa

[Tpu HE0OXOMMMOCTH MOXKHO 3a0JIOKMPOBAThH BEIBOM COOOINEeHHH B KOHCOIb RS-232 mpu
paboTe 3arpy3uuka U-Boot m OC Linux (Bepcusi 3arpy3uuka noixkHa ObiTh U-Boot
2016.05-00238-g7183341 (Apr 26 2019) u HOBee).

BriokupoBaHUe BHIBOJA YIIPaBIsAeTCA OTHENIbHO [ KOHCOoNU 3arpy3unka U-Boot u KoHCOIH
Linux myTeM 3ajaHus IepeMeHHBIX OKPYyXKeHusA 3arpy3unka U-Boot «silent” u “silent linux”
COOTBETCTBEHHO. CHenaTh 3TO MOXKHO U3 KOHCOJIX 3arpy34uka, a TakXKe U3 KOHConu Linux.

IInst 6;10KMpOBaHMUS BBIBOMA B KOHCOJNb RS-232 mpu pabote OC Linux, Heo6xomouMo 3afiaTh
nepeMeHHYI OkpyXkeHus “silent linux” co 3maueHumeM “yes”. Ilpu 3TOM BO3MOXKHOCTH
nocTyna K KoHconu Linux o SSH gyepes untepderic USB unu Ethernet coxpanurcs.

[na 3amaHus nmepeMeHHOU OkKpyxXeHus “silent linux” m3 xkorconum 3arpy3umka U-Boot
Heo0XOIMMO BOWTH B KOHCOJIb 3arPy3YMKa U MOCIIeI0BAaTEIbHO BHIITOTHUTD KOMAHIH:

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

[Ing 3amaHus mepeMeHHOUW OKpyxXeHus “silent linux” u3 KoHconu Linux HeoO0xomumo
II0CJIeNOBATEILHO BHIIIOTHUTH KOMAH/IH:

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

BriBog coobmenuit OC Linux B KOHCOJIb, PaCIOI0XeHHYI0 Ha mopTe RS-232 mpekpaTutcs
II0CJIe TIepe3arpy3Ku npubopa.

Yr1ob6bl BKIIOUKUTH BHIBOO B KOHConb OC Linux, pacmonoxkeHHYy0 Ha mopte RS-232,
HeoOXOMMO aHAJIOTHYHHIM 00pa30M 3afaTh IepeMeHHYI0 OKpyxkeHHus “silent linux” co
3HaYeHUeM “no”.

Inst 6;10KMPOBaHUS BEIBOAA B KOHCOIb IIpU paboTe 3arpy3unka U-Boot Heo6xoguMo 3amaTh
IepeMeHHyI0 OKpyxKeHUs “silent” co 3Hauenuem “1”. [I719 3agaHus IepeMeHHON OKPYXKeHHUS
“silent” u3 KoHconu 3arpy3uuka U-Boot HeoO6xoguMo BOUTH B KOHCOJIb 3arpy3dyuMKa u
IIOCJIeOBATEIbHO BBHIIOTHUTD KOMAH/IHI:

| setenv silent 1 |
| saveenv I
| reset |

Ins 3amaHusg MepeMeHHOW OKpyxkeHus “silent” m3 koHconu Linux HeoOXomuMo
IIOCJIeIOBATEJIbHO BHIIIOJIHUTH KOMAH[HI:

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

II71s1 BKITIOUEHUSI BEIBOJA B KOHCO/B 3arpy3unka U-Boot HeoOX0OuMO yoanuTh IepeMeHHYI0
OKpyXkeHHud “silent”, He yKa3aB [/ Hee 3HaueHUe. M3 KoHConu 3arpy3unka U-Boot:
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| setenv silent |
| saveenv I
| reset |

| echo 0 > /sys/block/mmcblkObootl/force ro |
| fw_setenv -c /etc/fw_env.eMMC.config silent |

KopoTkoe coolIeHre IepBUYHOr0 3arpy3yuka MLO He GIOKMpPYeTCs O QUAarHOCTUKH.

5.4 OTKNI04eHue KOHCoNM Ha nopTy RS-232

B cnyuyae, ecnu K nopty RS-232 Heo6xoguMo NMOOKIIYUTh KaKoe-MubO0 o00pymoBaHUE,
Heo0XOIUMO OTKIIIOYUTH CIyXKO0y getty, paboTatouryio Ha nmopty RS-232.

I17151 BBIOJIHEHU S OTK/IIOYEHUS BBHIIIOJTHUTE OEelCTBUS B YKa3aHHOM IIOPAOKE:

1. nookn4MTeCk K KOHTponnepy Yyepes nuHtepgenc USB nnn Ethernet;
2. BbINOJIHUTE KOMAHAbI:

OTK/TIOYEHUE aBTO3daIrPY3KHn CHY}KGI)I IIpu CTapTe KOHTPOJIJIEepa:

| systemctl disable serial-getty@ttyS1l |

5.5 NapameTpbl ceTn Ethernet

I[To ymomuanuio untepdeiic Ethernet eth0 HacTpoeH Ha monyueHUEe CETEBEIX HACTPOEK II0
DHCP.

IOns umuHTepdeiica ush0 (RNDIS) ycTraHOBIeHH clefyioliie CTaTU4YeCKHE CETeBHE
PEKBU3UTHI:

= |[P-agpec: 192.168.7.1;



= Macka ceTu: 255.255.255.252.

[TpocmoTpeTs IP-agpec u gpyryio ceTeBy0 KOHGUTypamnuio And Bcex uHTepdeiicoB Ethernet
MOXKHO Ha BKnagke «CeTeBble apaMeTPhl» CUCTEMHOM YTUIXATH UM B KOHCONU Linux,
HaOpaB KOMaHAY:

3apmaTh cTaTudeckui IP-ampec uHTepdelica eth0) MOXHO Ha TOU Ke BKIafKe CUCTEMHOH
yTunuTh nubo B ¢aiine /etc/systemd/network/10-eth.network, Hanmpumep:

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

5.6 CucremHas parta, BpeMms

s YCTaHOBKH BPEMEHHU U OATHI CIIEOyET HepeﬁTH Ha BKJIAOKY «JlaTa u BpeMsa» CHUCTEMHOMU
YTUIIATHI 7100 BOCIIOJIb30BATHCS KOMaHIOM:

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

* MM - mecsy, (1-12);

= DD - yncno (1-31);

* hh - yacbl (0-23);

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

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

[Ipn mopmknwodyeHUUu KOHTpoanepa K cetu Ethernet m manuuuwm BriIxOma B MHTepHeT
IIPOUCXOOUT CUHXPOHU3AIMSA BPEMEHU C CepBepaMy TOYHOI'O BpeMeHN.

YacoBoy MOsiC yCTaHaBIMBAETCS B CUCTeMHOU yTunute nubo B datine /etc/profile myrem
3agJaHus epeMeHHoU okpyxkeHus TZ. Hanpumep, export TZ="STD-5" (anst ExaTepunOypra).
5.7 Doctyn K (panniaM KOHTpoOIsiepa

HocTyn K ¢aiimaM U pecypcaM KOHTponepa npu 3arpyxkeHHord OC MOXKHO MONYy4YUTh
CIIeIyIOIUMU CII0COOaMuU:



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

I UCIONb30BAaHUS CETEBHIX PECYPCOB HEOOXOOMMO HACTPOUTDH MOAKIIOYEHHE K CETH
Ethernet.

IOoCTyII K CETEBLIM pecypcaM KOHTPOJIIepa MOXKeT ObITh OCYIIIeCTBIIeH Yyepe3 mopT miniUSB.
IpaiiBep RNDIS co3gaeT B KOHTPOJIEPe BUPTYaJbHBEIMA CeTeBOU nHTEP(derc ushO.

IaHHOE OJKIIIoueHue aMynupyeT coequHenre Ethernet, Takum o6pa3oM, IOCTYIHO CeTEBOE
MOJK/II0UYeHWe K KOHTPOJIJIEPY OJIs ero MporpaMMHPOBaHUSA U OTIafgKu, AOCTyIa K sftp u
CUCTEeMHOU KoHconu 1o SSH.

[TomknioueHre KOHTPOJIJIepa K KoMIboTepy mo uHTepdericy USB nmpousoguTcs kKabenem
miniUSB - USB A, BxogsdIiuM B KOMIIJIEKT ITOCTaBKXA KOHTPOJIIEPA.

Inss mocTyma KOMIIbIoTepa K KOHTpoinepy mno uHTtepdeiicy USB, HeoOxomuMo Ha
KOMIIbIOTepe ycTaHOBUTH ApavBep RNDIS. Ecnu npu nmopknioueHuu KoHTpoanepa K OC
Windows ycTaHOBKa gpaliBepa Ipoliia ¢ omubKou, Heo6X0MMMO B IUCIIETUEPE YCTPOUCTB
IIpaBoOi KHONKOM MBIIMM LIeNKHYTh Ha ycTtpoucTBe RNDIS/Ethernet Gadget, BriOpaTh
O6bHosumb Opatigepul, yKasaTh BvinosiHume nouck opatisepos Ha 3momM Komnvlomepe, 3aTeM
Buibpamb Opaiigep u3 cnucka yxice ycmaHos8/AeHHblx Opalisepos, Toe BeiOpaTh Cemessie
adanmepul, M320mosumeawv Microsoft Corporation, Cemesoti adanmep Remote NDIS based
Internet Sharing Device (ToYHOe HaWMeHOBaHHE [pailiBepa MOXKET OTINYAThCI B
3aBUCcUMOCTH OT Bepcuu Windows), Haxats [lasee.

B cnyuyae ycnemHou ycTaHOBKY B IlaHeau ynpasaeHus | Cemwv u HumepHem | Cemesble
noOk/0ueHus TIOSIBUTCST HOBBIM CETeBOM MHTep(Qeic, B CBOKMCTBaX HHTepdelica yOemuThCs,
yto uM o DHCP 6sin nmonyuen IP-agpec 192.168.7.2. [IpoBepuTh paboTy coequHEHUS Ha
KOMIIBIOTEPE KOMaHfou ping 192.168.7.1.

Ins gocTyna K ¢aiimaM KOHTpoinepa depe3 sftp-cepBep cnemyet monb3oBaThcs Unix-
coBMecTuMbIM sftp-knuentom. ITom OC Windows 3To MmoxkeT ObiTh, HanpuMep, WinSCP, Total
Commander # T. 1.

5.8 CUMBOJIbHbIE YCTPOUCTBA NoCsenoBaTesIbHbIX NOPTOB

Huxe IIpuBEeOgeHO COOTBETCTBHE IIOCIIE€NOBATEJILHEIX IIOPTOB KOHTPOJIJIEPA HMEHaM
CHMBOJIBHBIX YCTpOﬁCTB:

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

= cybmMoaynb uHTepgencos RS-485 nnHnsa 1 (X1) - /dev/ttyS2;
cybmopynb nHTepdencos RS-485 nuHua 2 (X2) - /dev/ttyS3;
= cybmonynb mogema GPRS - /dev/ttyS3;

* I0KaSbHasA WWHa ANna ceAsn ¢ cybmogynsamu - /dev/ttySO0.



5.9 Bxopa B KOHCONb 3arpy34uuka M 3agaHue naponas Ana Bxona B Hee

II71s1 BHITIONTHEHUST HEKOTOPHIX JeMCTBUM MOXKeT IMMOHaJo0UThCA BXOM B KOHCOJIb 3arpy34uKa
U-Boot. [I5151 TOT0 4TOOHI MOTYYUTh JOCTYI K KOHCOIM 3arpy3urka HE0OX0OUMO MOOKIIYUTh
KOHTDOJIIep K TepMHHaJIy KOMIbIOTepa 4depe3 uHTepderc RS-232. 3aTeM BKIHOYUTH
KOHTPOJIJIEP ¥ B MOMEHT paboThl 3arpy34yuKa Ipu MmosgBieHun coobmenusi «Enter password
to abort autoboot» BBecTu maponb AN BXOfAa B 3arpy3uydk. Ha BBOO maposs maeTcs
orpaHu4YeHHoe BpeMd. [Io ymomnganuto - 1 c.

[laponeM Mo yMONT4YaHUIO SIBASAETCS CUMBOI «mIpoben». To ecTh, 4TOOB BOUTH B KOHCOJIb
3arpy3urka HeoOXO[MMO Ha TepMHKHale KOMIIbIOTePa HaXXMMaThb KIaBUIIY «IIpoben» Oo
MOSBIeHUS mpurnameHus KoHconu: AGAVA6432.40#. U3MeHUTh Mapoab OJIS BXOfa B
3arpy34ydK MOXHO HauyuHas ¢ Bepcuu 3arpy3uyuka U-Boot 2016.05-00238-g7183341 (Feb 13
2020 - 12:57:18 +0500) u HOBEE..

[Tompo6HOo paboTa c 3arpy3uukom U-Boot omnucaHa B JOKYMeHTalIluY, pa3MellleHHOM Ha caiTe

https://www.denx.de/wiki/DULG/Manual.

[Tapons ans Bxoma B U-Boot XxpaHUTCS B mepeMeHHOU OKpyxKeHus «bootstopkey». [Ins
M3MEeHEeHMs Iapojsd AO0CTyIa K KOHCOJM 3arpy34ukKa HYKHO H3MEHHUTh NIEePEMEHHYIO
okpyxkeHusa U-Boot «bootstopkey». CoenaTb 3T0 MOXKHO B KOHCOJIM 3arpy34uKa, a TaKXe B
KoHCcoNH Linux.

[Ipu 3afaHuy MMapojsd CJIeAyeT YUUTHIBaTh, UYTO Ha BBOJ ITApOJsd OTBOOUTCS ONpeneleHHOoe
BpeMsd, 3aJaHHOe B mmepeMeHHOU okpyxkeHus U-Boot «bootdelay» B cekyHpax. Ilpu
yCTAHOBKE MJIMHHBIX U CJIOXKHBIX ITapojiell HeoOXOOMMO YCTAaHOBUThH COOTBETCTBYIOIIEE
BpeMs, [OCTAaTOYHOe MAJIS BBOAA Iapos, 4TOOH Obllla BO3MOXKHOCTH BOUTH B KOHCOJIb
3arpy3yduka.

[Insg u3MeHeHHUs IapoJid BXOfa B 3arpy3duk, HanpuMep, Ha «abcl23» u BpeMeHu BBOfa
mapossg Ha 5 cek. B KoHconu U-Boot Heo6X0quMo mocIeoBaTeTbHO BHIIIOTHUTE KOMaH/IbI:

setenv bootstopkey abcl23 I
setenv bootdelay 5 |
saveenv |

|

|
|
|
| reset

Ins m3MeHeHHUs IMapoJid B KOHCONXM Linux HeoOXOOMMO ITOC/IeN0BAaTENIbHO BHIIIOIHUTH
KOMAaH[IHI:

| echo 0 > /sys/block/mmcblkObootl/force ro I
| fw setenv -c /etc/fw env.eMMC.config bootstopkey abcl23 |
| fw_setenv -c /etc/fw_env.eMMC.config bootdelay 5 |

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

B KOHCcou Linux:
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| echo 0 > /sys/block/mmcblkObootl/force ro I
| fw setenv -c /etc/fw env.eMMC.config bootstopkey ' ' |
| fw_setenv -c /etc/fw_env.eMMC.config bootdelay 1 |

5.10 KannbpoBKa CeHCOPHOro 3KpaHa
B ciy4ae OTCYTCTBUS MJIM HETOUYHOM pPeaKIM¥ Ha HaXKaThe SKpaHa CEHCOPHOU MaHEeIH,

He00X0OUMO BBITIOJIHUThH €€ KaJuOpPOBKY Yepe3 CHCTEMHYIO YTUIIUTY JTHU00 U3 CUCTEMOMH
KOHCOJIY C TIOMOIIBI0 KOMaH[H ts calibrate:

6 OOHOB/IeHHE NMPOrpaMMHBIX KOMIIOHEHTOB

[Tpubop MOCTABISIETCS C YCTAaHOBIIEHHBIM HEOOXOMMMEIM IPOTPAaMMHBIM 00€CIedYeHHueM.
Ecnu B mpomecce 3KCIIyaTaluyu HpuOOpa BO3HHKHET HEOOXOMUMOCTH OOHOBIEHUS
CHCTEeMHOT0 MPOTPaMMHOTO o0ecmedeHus, ciaegyeT 00paTUTHCS HA MPeOmpUsTHe-
WU3TOTOBUTEIIb.

OO6GHOBIEHME MPUKIAMHOTO IPOTPAaMMHOro obecredeHUs [OCTYIHO IOJIB30BATEINI0 C
TIOMOIIIBIO Cpefsl pa3paboTku Agava, UM Yyepe3 CHCTEMHYIO YTUIIUTY IaHEIH.

7 CyOMOayIH paCIIUPEHHUS

[Ipubop mMeeT MOAYIBHYIO apXUTEKTypPy, IO3BOJLIOIIYI0 yCTAaHABJIUBATh B CJIOTH
pacumpeHusi cyOMOAyNIY BBOMAA-BBIBOAA Pa3IM4YHOTO THIIA.

Caor afes Caoy alle

Coar o Ha Caot aEs

Caot al’s

Cyfiangym
AT NEH

PacnonoxeHune cybmonynen

Bcero MoXHO yCTaHOBUTEL OO0 IIECTH CyOMoOyiel BBofa-BeiBofa. CIOTH UMEIOT YCIIOBHOE
o0o3HaueHue «A», «B», «C», «D», «E» u «F».
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HekoTopble cybMOay M He MMEIOT ranbBaHNYeCKOM pa3BAa3KM. Bo
n3bexxaHvne nospexxgeHus npnbopa Bce NOAKAOYAEMOE K HEMY
obopynosaHue (KoMNblOTEP, ceTeBoe 060pyA0BaHNE, AaTYUKK U Ap.),
nMeroLLee KNeMMbl 3a3eMIeHNS, LOKHO OblTb HAAEXKHO 3a3eMEHO.

He nonyckaeTcs npoTekaHue no uensam npubopa napasnTHbIX TOKOB U
nepeHanpsXXeHU, BbI3BaHHbIX HEKAYeCTBEHHbIM 3a3eMJIeHNEM
NoaKto4eHHOro 060pyA0BaHUS U APYrUMK NprUYMHamu. Mpw
HeobXxoAMMOCTN CieayeT NCNOb30BaTb BHELWHME YCTPOMCTBA
raslbBaHNYECKON N30S1ALNN,

YcTaHOBKa 1 U3BJie4eHne cy6Mop,yne|7| OOJ1I>KHa BbIMOJIHATBLCA TOJIbKO MPU
OTKJ/IIO4EHHOM MUTaHNN an|6opa.

7.1 Tunbl cybMopynen
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0O603HauyeHue onucaHue Tun MpumeyaHue
Cybmoaynu aHanoroBbiX BXOH,0B/BbIXOA0B

Al 4 n 59
BX0OAa Tok: 4-20 MA, 0-20 MA, 0-5 MA orpeLwHocTb n3mepeHns 0.5 %

2 Bxopa MorpewHocTb n3mepenus 0.5 %
AlO 2 Bblfl(O)J,a Hanpsxerve: 0-10 B ﬂ,ng TOKOBOIro BtE)IXO,D,a R, = 500 Om
TepMoConpoTUBAEHMNS:
Pt100, Pt1000, 50M, 100M. Rpax = 3900 OM
TMP 2 BxoAa Tepmonapsl: TXK(L), TXKK(]), THH(N), U,.x =70 MB
TXA(K), ToyHocTb 0.5 %
TAN(S,R), TMP(B), TBP(A-1, 2, 3), TMK(T)
CybmMopynu pucKpeTHbIX BXOA,0B/BbIXOA0B
DI 4 . ['pynnoBas onTopa3Bsa3ka
BX0Aa Cyxoi KOHTaKT Upy = 24 B, |y, = 1 MA
. pynnoBas onTopa3Bs3ka
DI6 6 BX040B CyX0l KOHTaKT Ugwe = 24 B, |, =1 MA
. Ipynnosas onTopas3Bssi3ka
DO 4 BbIX0Aa OTKPBITbIN KOJINEKTOP Upw = 24 B, I_,, = 200 MA
OnTopa3sBs3Ka C NePEKI0YEHNEM Yepes HOJb
SIM 2 BbIXOAa CummucTop U = ~220 B, I, = 2 A
R 2 BbIxoZa KoHTakTbl pene Uiomn. = ~220 B, liguu. =2 A
OTKPbITbIN KONNEKTO I'pynnosas onTopa3Bsa3ka
Do6 6 Beixon08 (yn;p)aBneHme mar%BblM neuratenem) U, = 24 B, |, = 200 MA
DO6L 6 BbIXO0B OTKPbITbIA KONNEKTOP Fpynnosas ontopasssiska
Uiown = 24 B, Lo = 200 MA
ENI 2 fByxda3Hblx BXofa Cyxoi KOHTaKT rpynnosas onTopasssska
Uioun. = 24 B, l,gn. = 1 MA
WHTepdeicHbie cybmonynu
232/ETH 1 x Ethernet 10/100 MbuTt MoxeT 6bITb YCTaHOB/IeH TONIbKO OAMH cybMoaynb
1 x RS-232 W TONbKO B cJoT «D»
MoxeT 6bITb yCTaHOBJIEH TOJIBKO OAUH CyOMoaynb.
OnHoBpeMeHHasa pabota c cyomopynem GPRS
485 2 KaHana 2 x RS-485 :,(:)nyCKaeTCﬂ
Ipynnosas onTopa3Ba3ka. CkopocTb Ao 230400
6uT/c
MoxeT 6bITb yCTaHOBJ/IEH TONIBKO OAUH cybMoaynb.
CAN 1 kanan 1 x CAN prnnosaﬂyonTopa3Bﬂ3Ka. CKOpOCTyb o 1yM6|/|T/c
MoxeT 6bITb YyCTaHOBJIEH TONIBKO OAUH CybMoaynb.
GPRS 1 x GPRS OnHoBpeMeHHasn pabota c cybmopynem 485 He
AonyckaeTtcsa
MNMuTaHne ot cetn 90-265 B nepeMeHHOro uau
MOCTOSAHHOr 0 TOKa. YacToTa
220V NeEPEMEHHOI0 TOKa
10 63 I'y. HoMnHanbHOe 3Ha4YeHue: YcTaHaBnmBaeTcs B €10T «C» Npu n3roTosaeHun npubopa
~220B,50Ty,
24V MuTaHune oT 24 B NOCTOAHHOIO TOKa.

be3 ranbBaHNYeCcKon n3onauun

7.2 Cybmopnynb aHanorosbix Bxonos Al
CyOMopnymb aHAJIOrOBBEIX BX0MI0B Al mpemHa3Ha4eH [JIs BBOJA 0 YeThIpeX YHUDUITMPOBAHHBIX

dHaJIOTOBBIX CUTHAJIOB TOKad W HaAIIPAZKEHHI. Kaxpabii KaHal MOXKeT OBITH VHOUBUOYAJIEHO
HaCTPOEH Ha IIPpHeM TOKOBOI'O CHUTHaJIa NUJIN CUT'HaJla HallpAZKEHU .

7.2.1 TexHN4YeCKne xapaKTepucTuku cybmopyns



Mogyne AT

X1 (X2)

Dens KoHT.

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

Fue L o 2
;m_zm : 4-20mA/0-10B

NpeMeganmre
Konr.Z2 passeMmoR X1 m X2 ofsengMHeH
W coegmHeH ¢ ofmpma npubopa.

CxeMa noaktoyeHns cybmoayns aHaaorosbix BXoaos Al

TexHU4eCcKre XapaKTepPUCTHUKH CyOMOYJIST aHAIOTOBLIX BXOMOB Al:

MapameTp 3HayeHue
Yuncno BXoOHbIX KaHa10B 4
Tok: 4-20 mA, 0-20 mMA, 0-5 MA

Tun BXOAHbIX KaHaJ10B
A Hanps»xeHue: 0-10 B

Mpenen 0CHOBHOM NPUBEAEHHOW MOrPeLwHoCTH, % 0.5

BxogHoe conpoTUBSIEHNE KaHasla M3MepeHns Toka, OM 100

BxoOHoe conpoTuBJieHME KaHaJsla U3MepeHUs HanpsXxeHus, He meHee, KOm 70

MoCTOSHHAA BPEMEHU M3MEpeHUs, MC 67

Bpems onpoca cybmonyns, He 6onee, Mc 10
anbBaHMYyecKasa n3onaums OTcyTCcTBYET
MoTpebneHne oT BHYTPEHHEr0 NCTOYHUKa 24 B, He bonee, MA 0 (oTcyTCTBYET)

7.2.2 HazHayeHue KOHTAaKTOB pa3beMoB cyoMmoayns

Ha3HaueHre KOHTAKTOB Pa3beMOB CyOMOMYJISl aHAJIOTOBEIX BXOH0B Al:
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Pa3zbeM KOHTaKT Ha3Ha4yeHue

1 AHanorossin Bxog, 1
X1 2 O6wmin’

3 AHanorosbIn BXog, 2

1 AHanorosbI BXog 3
X2 2 06wmin’

3 AHanorosbI BXo4 4

"O6mue KOHTAaKTH CyOMOMYIS COeNUHEHHE MeXTy COOOIL.

7.3 Cybmopynb aHanorosbix BXonoB / BbixogoB AlO

CyOMonysb aHaJIOTOBLEIX BXOHOB / BEIX0m0oB AIO mpenHa3HadeH A1 BBOOA OBYX ¥ BEIBOMA [IBYX
aHAJIOTOBHX YHUGUIIMPOBAHHBIX CUTHAJIOB TOKA M HampsixkeHus. Kaxpmwiyi BXogHOU NHOO
BBIXO[IHOM KaHal MOXKeT ObITh MHOWUBUAYAIbHO HACTPOEH Ha pabOTy C TOKOBHIM CUTHAJIOM
WY CUTHAJIOM HaIpSKeHUus.

7.3.1 TexHn4YeCKMe XapaKTepuCcTUKM cybmopyns

Mogyns ATO

x1
EXCIHEG CHIHARKE
ens EolT.
4-20MA/D-10B
Bx.1 1
B2 2 —O-u-mu,fn-:nn
put . ofm 3 EHMOEHME CHIHATE
Baix . 1 4 —LT M 4-zomnso-1208
Bax . 2 § T4 4-zomn/0-108
P . oo [

Npuregdanmea ;
Korr.3 m 6 pafseema X1 ocfmemgMHeHE
H CcoeIHMHeHH o ofmmm nopedopa.

Cxema nogkitoyeHms cybMmoayna aHaloroBbIx
BX040B / BbixoaoB AlO

TexHUYeCKre XapaKTepPUCTUKHN CyOMOIYJIs aHaJI0T0BEIX BXOOB / Beixomos AlO:

MapameTp 3Ha4yeHue
Yncno BXOMHbIX KaHanoB 2
Yncno BbIXOAHbIX KAHA0B 2
Tok: 4-20 mA, 0-20 MA, 0-5 MA

TN BXOAHbIX U BbIXOLHbLIX KaHaN0B HaI'IpFDKeHI/Ie: 0-10 B.

Mpenen 0CHOBHOW NPWMBEAEHHON NOrPELLHOCTU BXOAHbIX KaHanos, % 0.5

BxoHoe conpoTunBneHne KaHanoB u3mMepeHus Toka, Om 100
BxoAHOe ConpoTMBAEHME KaHaN0B M3MEPEHNS HanpsXKeHns, He MeHee, KOM 70
locTosiHHasA BpeMeHN n3MepeHus, Mc 67
ConpoTvBAieHNe Harpy3Kn TOKOBbIX BbIXOAO0B, He 6onee, OMm 500
MwHMManbHOe 3HaYeHre BXO4HOr0 ConpoTueaeHus Ans seixoga 0-10 B 600 Om
Bpems ycTaHOBMEHWSA BbIXOAHbIX CUTHAJI0B, MC 24

Bpems onpoca cybmopyns, He bonee, MC 10
[anbBaHUYeCKas N3015LUs OTcyTcTBYET

MoTpebneHne OT BHYTPEHHEro CTOYHUKa 24 B, He 6onee, MA 51
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7.3.2 HazHayeHue KOHTAKTOB pa3beMoB cyoMmoayns
Ha3HauyeHre KOHTAKTOB pa3beMa CyOMO[IYIsi aHaJI0TOBLIX BXOMOB / BeIXomoB AlO:

Pa3sbem KoHTakT HasHayeHue

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

X1

o U B W N

"O6IKe KOHTAKTH CyOMOAYTIs COeIUHEHb MEeXIy COOOM.

7.4 Cyomopynb usmepeHus temnepatypol TMP

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

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

[TogknioueHHe TepMomap K MpulOpy HOJIXKHO IPOU3BOAUTHCA C MOMOIIBIO CIIELNAaTbHBIX
KOMIIEHCAIIMOHHBIX (TePMO3IEKTPOOHLIX) MMPOBOOOB, M3TOTOBIEHHHX U3 TEX K€ CaMhIX
MaTepuajoB, YTO U TepMmomnapa. [Ipu coeguHEHUM KOMIIEHCAIIMOHHBEIX IIPOBOMIOB C
TepMOIIapoy u IpubdopoM HeOOX0OUMO COOIONATh MONAPHOCTE. [Ipy HApYIIEHUHN YKa3aHHbIX
YCJIOBUM MOTYT BO3HUKATh 3HAUMUTEJIbHLIE MOTPEIIHOCTHU MPU U3MepeHuH. Bo usbexanue
BIIUSHUSA TTOMEeX Ha M3MEPUTENbHYI0 YacTh nMpubopa JTUHUIO CBI3U Ipubopa C JaTYUKOM
PEKOMEHAYeTCSI 9KpaHUPOBaTh (CM. pUCYHOK). OmJIeTKy 3KpaHa ClefyeT COeIUHSITh B OOHOU
TOYKe ¢ 00IIel CUTHAJIbHOM IIelbio mpubopa. B KauecTBe 0o0Iel CUTHAIbHON 1€l MOXKET
BHICTYIIAaTh KOHTAKT 2 X2 cyOmonyns 6noka nutanusg 220V uny KoHTakT 2 X1 cydMonyns
6rmoka nutanusg 24V. OmneTkKa 3KpaHa MOJIKHa OHITh HaMeXHO M30JHPOBaHa OT
3JIEKTPUYECKOTO KOHTAKTa C APYTMMU IPOBOOHUKAMHU U 3JIeMEHTaMH MeTalludeCcKux
KOHCTPYKUMU. He momyckaeTcs MCIONIb30BaTh TEPMOIaphl C HEM30JIHPOBAHHEIM pPab04YuM
craeM.

IIng MoHTaxXxa MK [JeMOHTa)Xa IIPOBOoAa HeoOXOOMMO OTBEPTKOW HaXaTh Ha
COOTBETCTBYIOIINM SI3bHIY0K pa3dbeMa. BCTpOeHHBIM HAaTYMK TeMIlepaTyphkl XOIOJHOTO Clas
PacIoioKeH B HETIOCPEICTBEHHOM O/IM30CTH K pa3beMaM.

7.4.1 TexHN4YECKME XapaKTepUCTUKK cyomoayns
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Mogyne TMP Monyne TMP

X1 (X2} X1 (X2)
i R EaHT . [T KaHT,
A s
x 1 + i B 1S+ i :D
Lo
Bx.3 3 [ Bx.3 3 \L
Daruum  mEsn-pR QbE. ©HEH.
L LET [l 17 o) o R Y m | 1-1‘:-1-
MogrnrpyeHre TepMoCOOROTHEIEHMA NogxneTeHHe TepMonapH

Cxema nogkayeHna cybmonyna namepeHns temnepaTtypbl TMP

TexHUYECKUE XapaKTePUCTUKKU CyOMOIy s u3MepeHus TeMepaTypsl TMP:

MapameTtp 3HavyeHue
Yncno BXOLHbIX KaHAN0B 2

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

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

Mpenen 0CHOBHOWM NPUBELEHHOWN NOrPeLHOCTH, % 0.5

JranasoH n3mepseMoro conpoTusieHns, Om 0 - 3905

V3mepunTenbHbIN TOK AN TEPMOCONPOTUBAEHUN, He Bonee, MA 1

CxeMa nogkayeHns TepMoConpoTUBAEHNA TpexnpoBogHas

[dnana3oH n3mMepsaeMoro HanpsxeHus, MB -70 ... +70

CxeMa nogkJo4yeHunsa Tepmonap IByxnpoBogHas

lMonoca noaaBsieHNs peXxeKTopHOro puneTpa, Ny oT 49 po 51

Koah@. nofaBneHns pexxeKTopHoro ¢unbTpa, dB 62

MNMocTosiHHasa BpeMeHn ®HY, ¢ 2,0

Bpems onpoca cybmonyns, He 6bonee, Mc 10

anbBaHM4ecKas nsonauus OtcyTcTByeT

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

7.4.2 HazHayeHue KOHTAKTOB pa3beMoB cyoMoayns
Ha3HaueHre KOHTAKTOB Pa3beMOB CyOMOMYIs ©3MepeHus TeMmnepatypsl TMP:

Pa3beM KoHTakT HasHa4yeHue

1 KaHan 1. TepmoconpoTusfieHne n3meputenbHblil Bxog 1 / TepMonapa «+»
KaHan 1. TepMoconpoTuBneHne n3MepuTebHbIn BXxog 2 / TepMonapa «-»
KaHan 1. TepMOCONpPOTUBAEHNE N3MEPUTESBHBIN BXO4 3
KaHan 2. TepmoconpoTussieHne n3meputenbHblil Bxog 1 / TepMonapa «+»
KaHan 2. TepMoconpoTUBneHne N3MepuTebHbIN BXo4 2 / TepMonapa «-»
KaHan 2. TepMOCONpPOTUBAEHNE N3MEPUTESBHBIN BXO4 3

X1

X2

W NN WN

7.5 Cyobmopynb puckpetHbix Bxonos DI

Cybmonynb OUCKpPEeTHHIX BxomoB DI mpemHa3HaudeH [Jig BBOHA [0 YETHIPEX OUCKPETHHIX
CUTHAJIOB THIIA «CYXOM KOHTAKT» UJIU «OTKPHITHU KOnneKTop». Kanansl 3 u 4 cyOMonyns
MOTYT BBICTYIIaTh B POJIA CYETHHIX BXOM0OB (KaK BEICOKOCKOPOCTHBIX, TAK ¥ HU3KOCKOPOCTHBIX)
¢ ¢yHkimen antunpedesra AT BO3MOXKHOCTHY UCIIOJIb30BaHUS NAaTYUKOB C MEXaHUYECKUMU
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KOHTakTamu. CyOMOOyib UMeeT I'PYIINOBYIO TaJlbBAHUYECKYI0 U30JISIIHIO.

7.5.1 TexHM4YeCKMe XapaKTepucTUKn cyomoapyns

Mogyae DI Moenyne DI

X1 {X2) X1 (X2)

KomT. Ilent KonT
1 — x.1i3y| 1

1 -~
: B — x.2{4) 2 _L\
e OB 3 —
JAaTyME THOa "CyXoR KoHTarRT" HaTyde THOA "OTKPHTHH KOADaETop"

Dpuredanie . EoHTARTM 3 paseseMcB N1 B X2 obbegHHeHH.

Cxema noaktoyeHns cybmMoayns AMCKPeTHbIX BXOA40B DI

TexHUYECKHE XapaKTEePUCTUKHU CYOMOIY s MUCKPETHHIX BxomoB DI:

MapameTp 3HauyeHue
Yncno BXOOHbIX KaHaJ10B 4
TN BXOOHbIX KaHal0B CyXoW KOHTaKT, OTKPbITbI KONNEKTOP
Yncno cHeTHbIX KaHaoB 2
MakcnMasibHas YacToTa CYETHbIX MMMYbCOB, KL 10 (0,09
HoMunHanbHOe Hanpsh»xeHne KomMmyTauuu, B 24
HOMMHaNbHLIN TOK KOMMyTaumm, MA 1
Bpems onpoca cybmoayns, He 6onee, Mc 10
"anbBaHMYyecKas n3onaums EcTb, rpynnosas

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

"Tlpu BKIIoYeHHH QYHKIME aHTHAPe6e3ra.

7.5.2 Ha3zHayeHue KOHTaKTOB pa3beMoB cyoMonyns

Ha3HauyeHue KOHTAKTOB Pa3bBEMOB CY6MOJIYH${ OTUCKPETHBIX BXOJOB DI:

Pazbem KoHTaKT HasHayeHue

1 OnCKpeTHbIN BXoa 1
X1 2 INCKpPEeTHbIN BXOL, 2

3 0bwmn’

1 JunckpeTHbIn BXxo4 3
X2 2 OVCKpeTHbIN BXOoA 4

3 06wwun’

"OfI1e KOHTAKTH CyOMORYTIs COeIUHEHb MKy COOOI.

7.6 Cyobmopynb puckpeTtHbix BxoaoB DI6
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Cxema nogkatoyeHns cybMmoayns gUCKPeTHbIX
BxonoB DI6

CybMoaynb OMCKPEeTHHIX BxomoB DI6 mpemHa3Ha4yeH [Jig BBOMA [0 IIECTU OUCKPETHHIX
CUTHAJIOB THUIIA «CYXOM KOHTAKT» UJIU «OTKPHITHU KonneKTop». Kanansl 3 u 4 cyOMonyns
MOT'YT BEICTYIIQTh B POJIU CUETHBIX BXO[OB, KaK BEICOKOCKOPOCTHBEIX, TaK U HU3KOCKOPOCTHEIX
¢ pyHkIuen anTugpebesra O BO3MOKHOCTU MCIIOIb30BAHUS OATUMKOB C MeXaHUYeCKUMU
KoHTakKTaMu. Kananel 3 u 4 cyOMomyns MOTyT paboTaTh B pexXkuMe U3MepeHUs mepuona
UMITyN1bCOB. CyOMOy b KUMeET I'PYIINOBYIO ralbBaHUYECKYIO U30JISIHIO.

7.6.1 TexHM4YeCcKMe xapakKTepucTuKn cybmopynsa amckpetHoix BxogoB DI6:

MNapameTp 3HayeHne

Yuncno BXoOHbIX KaHa10B 6

Tun BXOOHbIX KaHaJI0B CyXxOl KOHTaKT, OTKPbITLIN KONNEKTOP
Yncno CHeTHbIX KaHaoB 2

MakcumasibHaa YacToTa CHeTHbIX MMNynbcos, KMy 10 (0,09[1])
JranasoH n3mepeHus nepuoga MMMyJbCos, C 0,01 - 650

HoMunHanbHOe Hanps»xeHne KomMmyTauuu, B 24
HOMMHaNbHLIN TOK KOMMyTaumm, MA 1
anbBaHMYyecKasa nsonaums EcTb, rpynnosas

[1] TIpu BKmioueHUU QyHKIIMYU aHTUAPEOE3Ta.

7.6.2 HazHayeHue KOHTAKTOB pa3beMoOB cybMoaynsa amckpeTHbix BXxoaos DI6:

Pa3bem KoHT. Ha3Ha4vyeHune
X1 1 INCKpeTHbIN BXxoa 1

X1 2 INCKpPEeTHbIN BXOA, 2
X1 3 OVCKpeTHbIN BXoa 3
X1 4 0bwmn’

X2 1 InckpeTHbIN BXoa 4
X2 2 OunckpeTHbIN BXoA 5
X2 3 AVCKpeTHbIN BXO 6
X2 4 o6wuin’

"O6I¥e KOHTAKTH CyOMOAYTIsA COeIUHEHb MeXTy COOOI.

7.7 CybMopynb BUCKPETHbIX BbIXOA0B TUNA «OTKPbITbIA KosnekTop» DO

CyOMopynb OUCKPETHHIX BEIX0O0oB DO mpenHa3HauyeH [J1S BBIBOJA 40 YETHIPEX HUCKPETHHIX
CUTHAJIOB THUIA «OTKPHITHIM KOJIJIeKTOP». CyOMOOyNnbh MMeeT I'PYINOBYI0 rajbBaHUYECKYIO
M30JISIHIO.
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7.7.1 TexHN4YeCKMe XapaKTepucTuKu cybmopyns

Mogyne DO

& ) W
H1(X2) |
Hens KoHT . ZE m
=5
LH = o
Bkl (3) 1 - .
Bz (4) z o
Ll i 3 o -V

puMeganre: HonraxrTum 3 passemor X1 um X2 obremmHeH.

CxeMa noak/toyeHns cybmoayns AMCKpeTHbIX Bbixoaos DO

TexHUYeCKUE XaPaKTEPUCTUKHN Cy'6MOI[y'H${ OTUCKPETHBIX BEIXOIOB DO:

MapameTp 3HauyeHue
Yuncs1o BbIXOOHbLIX KaHas0B 4
Tun BbIXOAHbLIX KaHasl0B OTKPbITLIN KOJINEKTOP
MakcrnmMasibHoe HanpsaXeHne KoMMmyTauuu, B 24
MaKC/MManbHbIA TOK KOMMyTauuu, MA 200
Bpems onpoca cybmonyns, He 6onee, Mc 10
anbBaHMYyecKasa n3onaums EcTb, rpynnosas

MoTpebneHne oT BHYTPEHHEr0 UCTOYHUKa 24 B, He b6onee, MA O (oTcyTCcTBYET)

7.7.2 HazHayeHue KOHTAaKTOB pa3beMoB cyoMmoayns
Ha3HaueHre KOHTAKTOB Pa3beMOB CyOMOMYIS OUCKPETHHIX BEIX0HOB DO:

Pa3zbeMm KoHTaKT Ha3Ha4yeHue

1 IncKpeTHbIN Bbixog 1
X1 2 IVCKPEeTHbIN BbIXO4 2

3 o6wuin’

1 INCKpeTHbIN BbIXog 3
X2 2 INCKpeTHbIN Bbixog 4

3 06wuin’

"Ofmue KOHTAKTH CyOMOMY/IS COeNUHEHHE MeXIy COOOIL.

7.8 CybMoaynb AUCKPETHbIX BbIXOAOB TUMNA «OTKPbITbIK KOJINIEKTOP»
DO6

CyOMmopnynb OUCKPEeTHHIX BhIX0noB DO6 mpegHa3HadeH [ BHIBOMA OO0 LIECTH AUCKPETHBIX
CUTHAJIOB THUIIAa «OTKPHITHY KOJJIEKTOP» WUJIW YIPaBJIEHUs ABYMS OpavBepaMU LIarOBBEIX
nuratenen no curHanmam: STEP, DIR, ENABLE. Cy6Momyns MMeeT TPYIIOBYIO
raJbBaHUYECKYI0 U30JIALUIO.
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CxeMa noakJIln4yeHna Mooy ANCKpeTHbIX Bbixofos DO6

7.8.1 TexHU4YeCKUe XapaKTEpPUCTUKU MOAYNA OAUCKPETHbIX Bbixopos DO6

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

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

7.8.2 Ha3HayeHMe KOHTAaKTOB pa3beMOB MOA YA AUCKPETHbIX BbixoaoB DO6

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

X1

X2

W NEFE WN

7.9 CybMoaynb AUCKPETHbIX BbIXOAOB TUNA «OTKPbITbIA KOJIIEKTOP»
DO6L

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

7.9.1 TexHM4YeCcKMe XxapaKTepUuCTUKN MOAYNA AUCKPETHbIX BbiIxoaos DO6L

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

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

7.9.2 HasHayeHUe KOHTaAKTOB pa3beMOB MOAYJISA AUCKPETHbIX BbixoaoB DO6L

Pa3beMm KoHTaKT HasHavyeHue

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

X1

X2
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7.10 CybmMoaynb AUCKPETHbIX BbIXOAOB TUNA «CMMUcTop» SIM

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

7.10.1 TexHu4YeckKue xapakTepucTuku cyomonyns
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Mogynes SIM

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

CxeMa noakJoyeHns cybmoayna OUCKPeTHbIX BbiXxoaos SIM

TexHUYeCKUE XaPaKTEPUCTUKHN CYGMOJIYJH{ OTUCKPETHBIX BEIXOI0OB SIM:

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

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

Pa3bem KOHTaKT Ha3Ha4yeHue
1 IncKpeTHbIN Bbixoq 1

X1 2 O6wwun Bbixoga 1

3 06w Beixoga 1

1 INCKpeTHbIN BbiXoq 2
X2 2 O6Lwwnn BbIXoOa 2

3 06wt BeIxoda 2

7.11 Cybmoaynb AUCKPETHbIX BbLIXOAOB TUNa «pene» R

CyOMopynb OUCKPETHHIX BBIXOJOB R mpemHa3HadeH [Jisg BHIBOAA [0 ABYX AUCKPETHBIX
CHTHAJIOB TUIIA «pejie» W CIIYXKUT [AJIST KOMMYTalu¥ HarPy3KH IMOCTOSHHOTO U IIEPEMEHHOT0
TOKa.
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Cxema nogkJ4eHmns Cy6MO,D,yﬂﬂ OVNCKPETHbIX BbIXOO0B R

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

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

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

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

7.11.1 Ha3HayeHne KOHTAKTOB pa3beMoB cybomopyns

Ha3HaueHVe KOHTAKTOB Pa3beMOB CyOMOMYJIS AUCKPETHHIX BEIXOMOB R:

Pa3beMm KoHTaKT Ha3HauyeHue

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

3 KaHan 1. HopManbHO-pa3oMKHYTbIN (HP) KOHTaKT

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

3 KaHan 2. HopManbHO-pa3oMKHYTbIN (HP) KOHTaKT

7.12 Cybmopynb 3Hkoaepa ENI

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

TexHn4YeCKre XapaKTEePUCTUKU MOOYJIS OJUCKPETHHIX BEIXOO0B ENI:

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

7.12.1 Ha3HayeHue KOHTAaKTOB pa3beMoOB Moaynsa 3Hkoaepa ENI

Pa3beM KoHTaKT Ha3HauyeHue

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

X1

X2
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7.13 Cybmopynb untepcencos 232/ETH

Cyomonynb uHTepdeiicoB 232/ETH npepnHa3HadeH [/1d KOMMYHHKaluud npubopa Io
nHtepdeiicam RS-232 u Ethernet.

TexHuueckre XxapaKTepUCTUKU cyOmMonyns untepdeiico 232/ETH:
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MapameTp 3HavyeHue
Yucno kaHanos Ethernet 1
Tun Ethernet 10/100BaseT
CKopocCTb Nepefayn gaHHbIx Ethernet 10 Mbut/c uan 100 MéwuT/c
IOnuHa nuHum cesA3m Ethernet, makc. 100 m
lanbBaHMYeckas pa3Bs3ka Ethernet 1500 B
Tun pasbema Ethernet 8P8C (RJ45)
Yucno KaHanos RS-232 1
CkopocTb nepefayn gaHHbix RS-232 230400 6uT/c
OnuHa nnHum ceasm RS-232, Makc. 15m
Tun pasbema RS-232 8P8C (RJ45)
anbBaHMYyeckas pa3saska RS-232 OTcyTcTBYyeT

7.13.1 UnTepdenc RS-232

Ha mopt RS-232 (pa3bem X1) BhIBeieHa KOHCOJb pubopa AJis OOCTyIa K 3arpPy34uKy U
omepanuoHHOM cucTeMe. TakXkKe HaHHHIM MOPT MOXKET OBITh UCIOIL30BaH [T PaboTH C
Pa3NUYHLEIMU BHEIIHUMU YCTPOMCTBaMU - MogeMaMu, 6110kaMu Gecriepe00MHOT0 MUTAHUS U
T. I1. Tun pa3seMa nopra RS-232 - RJ45 (8P8C).

7.13.2 Ha3HayeHne KOHTAKTOB pa3beMoB cybmopyns

Huxe B Tabnulle IpUBOOUTCS Ha3HaUYeHHE KOHTAKTOB pa3beMa. B KOMIIJIEKT IMOCTaBKHU
mpubopa BXOOUT nepexonHbiii Kabens RJ45-DBIM.

Ha3HaueHue KOHTAaKTOB pa3beMa DBIM crangapTtHoe (EIA/TIA-232E).

HasnaueHue KoHTakKTOB pa3beMa X1 RJ45 (8P8C) RS-232 cybmopmyns umHTepdeiicos
232/ETH:

KoHT. HasHauyeHue
DSR
DCD
DTR
GND
RXD
TXD
CTS
RTS

0O NOUL B WN B

Ha3nauyeHnue KoHTakKTOB pa3beMa DBIM nepexoguuka RJ45(8P8C) - DBOM gnsa RS-232:

KoHT. HasHauyeHue
DCD
RXD
TXD
DTR
GND
DSR
RTS
CTS

O 00 N O Ul B WN -



7.13.3 UnTepdenc Ethernet

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

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

7.14 Cyomoaynb uutepcgencos RS-485

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

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

7.14.1 TepMUHUpPOBaHUE JIUHUU

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

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

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

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

Ha3Ha4YeHUue KOHTAaKTOB, CXeMa noakKji4vyeHus

1

H

TexHU4eCKre XapaKTepPUCTUKU cyOmMomys unTepdericos 485:

MapameTp

Yncno KaHanoB

anbBaHMYecKas pa3Bs3Ka
CKopoCTb Nepefayun faHHbIX, MakKc.
ONnHa NMHWK CBA3W, MaKC.
CtaHbapT pM3M4eCcKoro ypoBHs
Monpepxka TexHonorum True fail safe MpucytcTeyet
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Cxema nogktoyeHns cybmonyns 485 K 3kpaHUPOBAHHOW JIMHUN
RS-485 ¢ gpeHaXHbIM NPOBOLOM

Ha3HaueHre KOHTAKTOB pa3beMOB CyOMonyss uutepgeiicos 485:

Pa3beMm KoHTaKT

1
2
X1 3
4
1
X2 2
3

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

KaHan 1. peHax
3a3emneHne

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

KaHan 2. JpeHax

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

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

7.15.1 TepMuHUpoBaHUe IUHUU

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

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

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

7.15.2 TexHU4YeCKUe XapaKTepuCTUKU, Ha3HAYeHUe KOHTAKTOB, CXeMa NoAaKJloYeHUs
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Cxema nogkntoyeHmsa cybmoayns CAN K 3KpaHMpPOBAHHOW JNHUK
CAN ¢ gpeHaxHbIM

TexHuuecKre XapaKTepPUCTUKU cyOmomynst untepdeiicop CAN:

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

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

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

Yncno y3nos, Makc. 30

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

Ha3HaueHre KOHTAKTOB pa3beMoB cyomonyns uarepgericoB CAN:

Pa3beM KoHTaKT Ha3HauyeHue

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

X1

X2

W NP WN

7.16 Cyobmonynb mopema GPRS

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

MopeM MOXKeT BHITIONIHATE Caenyoume QyHKINM:

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

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

7.16.1 Pabota mopema

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

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

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

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

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

* BHELIHWUIN CUrHaN BKIOYEHNS [/ BbIKIIOYEHUSA MonaynAa.

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

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

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

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

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

7.16.2 TexHU4YeCKME XapaKTEPUCTUKMN U CXeMa NOoJKAIoUYeHns

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

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

TexHUYECKME XapaKTEPUCTHKHU cyOMomyst mogeMa GPRS:

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

Knacc BbIXO4HON MOLLHOCTM nepenatynka

1 (DCS1800/PCS1900)

npuvem no 85600 6uTt/c

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

CkopocTb 0bMeHa B pexume CSD 9600 buT/c

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

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

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

Tun BHeLWHero AUCKPETHOro BXO4HOIr0 CUrHasa

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

lanbBaHnyeckas nsonauma curHana ON/OFF MpucytcTeyeTt

MoTpebneHne oT BHYTPEHHEro UCTOYHMKA 24 B, nmn.,

He 6onee 175 mA

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

X1 2 Obwwmn

7.17 Cybmonynb 6noka nutanua 220V

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

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

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

BxopgHas Lens NUTaHUS 3allliileHa CaMOBOCCTaHaBINBAOIINMCS IIpegoxpaHuTeIIeM.

Mogyne oxrasms 220V

X1

[[enk KonT.

~22044 L Muranme npHBESDE

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

=220/ = 3

CxeMa nogkJodeHmnsa cybmonyns 220V

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

TexHUYECKUEe XapaKTePUCTUKH cyOMony s 6110Ka nutanust 220V:

MapameTp 3HayeHue

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

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

7.17.1 Ha3Ha4yeHHue KOHTAKTOB pa3beMoB cybomonyns

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

X1 2 -

X1 3 220 B

7.18 CybMoaynb 6510Kka nutanusa 24V

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

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

BxopHas Lenb NUTaHUSA 3allyilleHa CaMOBOCCTaHABIMBAOIAMCS IIpegoxpaHuTeIIEM.

Mogyne ouTasma 24V

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

CxeMa nogkJodeHunsa cybmonyns 24V

TexHUYeCKHEe XapaKTePUCTUKK cyOMonysis 6710Ka mutanus 24V:

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

7.18.1 Ha3HayeHne KOHTAKTOB pa3beMoB cybmopyns
Ha3sHauyeHne KOHTAKTOB pa3beMa cyOMonysisa 0710Ka IuTaHus 24V:

Pa3bem KoHT. HasHavyeHue

X1 1 +24 B
X1 2 Obwwnn
X1 3 -

8 MeTonnka KaJTHOPOBKH

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

KanuOpoBKe MofiekaT aHalIoroBele CyOMOAY/ M BBOOA-BLIBOAA:

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

MexKanuOpOBOYHHIN HHTEPBA - 2 rofia.

8.1 CpeactBa KanubpoBKu

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

HaumeHoBaHue u TunN OCHOBHbIE@ XapaKTepPUCTUKHU

Knacc To4HOCTY B pexxume KanmbpaTopa

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

KomnapaTop HanpshxeHus P3003 wnu Knacc To4HocTn 0,0005

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

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

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

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

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

YacTtoTomep 43-63

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

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

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

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

8.2 YcnoBusa KanubpoBKM M NOATOTOBKA K HEM

8.2.1 YcnoBusa KanmbpoBku

[Tpu mpoBeneHUY KanuOPOBKY HEOOXOAUMO COOTIONATE CIIEAYIOIINE YCIOBHUS:

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

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

8.2.2 NoaroTtoBKa K Kaaimbposke

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

8.3 MNpoBepeHne KanubpoBKMU

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

BbIXOAHOIo CUrHasj B suae CurHaJsia noOCTOAHHOINoO TokKa.

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

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

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

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

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

ycT HCX

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

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

HODM

ouamnas3oHa BeixomHoro curtiana (100 % u 0 %).

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

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

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

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

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

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

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

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

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

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

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

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

TepMonpeobpasoBaTtens 0 5 25 50 75 95 100
TCM50 10,264 14,598 31,577 52,14 72,47 88,734 92,8
a=0,00428 °C* (-180) (-161) (-85) (10) (105) (181) (200)
TCM100 20,53 29,2 63,15 104,28 14494 177,47 185,6
«=0,00428 °C"* (-180) (-161) (-85) (10) (105) (181) (200)
TCN50 8,622 19,921 62,289 146,14 156,51 189,69 197,58
«=0,00391 °C"* (-200) (-147,5) (62,5) (525) (587,5) (797,5) (850)
TCMN100 17,24 39,843 124,58 292,27 313,02 379,38 395,16
«=0,00391 °C* (-200) (-147,5) (62,5) (525) (587,5) (797,5) (850)
Pt100 18,52 40,764 124,2 289,27 309,68 374,96 390,48
«=0,00385 °C* (-200) (-147,5) (62,5) (525) (587,5) (797,5) (850)
Pt1000 185,2 407,64 1242,0 2892,7 3096,8 3749,6 3904,8
«=0,00385 °C* (-200) (-147,5) (62,5) (525) (587,5) (797,5) (850)

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

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

ycT HCX

HOPM (3)

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

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

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

HODM

nvana3oHa udMepenus reMmnepatypsl (100 % u 0 %).

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

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

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

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

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

KOHTpOJIbHbIE TOYKU U3MEepsieMoro auManasoHa, %

TepMonpeobpasoBaTens 0 5 25 50 75 95 100
TXK (L) -9,488 -7,831 3,306 22,843 44,709 62,197 66,466
(-200) (-150) (50) (300) (550) (750) (800)
TXK () -7,890 -5,801 8,010 27,393 48,715 65,525 69,553
(-200) (-130) (150) (500) (850) (1130) (1200)
THH (N) -4,277 -3,521 4,145 17,900 32,956 44,662 47,513
(-240) (-163) (145) (530) (915) (1223) (1300)
TXA (K) -6,344 -5,130 6,640 23,416 40,003 52,043 54,819
(-240) (-159,5) (162,5) (565) (967,5) (1289,5) (1370)
AN (S) -0,236 0,238 3,283 7,948 13,250 17,594 18,609
(-50) (40,5) (402,5) (855) (1307,5) (1669,5) (1760)
A1 (R) -0,226 0,236 3,434 8,634 14,734 19,807 21,003
(-50) (40,5) (402,5) (855) (1307,5) (1669,5) (1760)
TP (B) 0,178 0,372 1,792 4,834 8,956 12,666 13,591
(200) (280) (600) (1000) (1400) (1720) (1800)
TBP (A-1) 0,000 1,706 10,028 19,876 17,844 32,654 33,640
(0) (125) (625) (1250) (1875) (2375) (2500)
TBP (A-2) 0,000 1,191 7,139 14,696 21,478 26,180 27,232
(0) (90) (450) (900) (1350) (1710) (1800)
TBP (A-3) 0,000 1,176 6,985 14,411 21,100 25,782 26,773
(0) (90) (450) (900) (1350) (1710) (1800)
TMK (T) -6,105 -5,724  -2,788 3,358 11,458 18,908 20,872
(-240) (-208) (-80) (80) (240) (368) (400)

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

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

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

8.4 OcbopmneHune pe3ynbTaToB KaNIMOPOBKHM

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

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

9 Texuuueckoe 00CIyKHBaHHE

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

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

= OYMCTKY KOpMyCa N KIEMMHbIX KOJIOAOK Npubopa OT NblSin, rPsi3n 1 NOCTOPOHHUX
NpeaMeTOoB;
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= MPOBEPKY Ka4yecTBa KpenaeHus KoHTpossiepa Ha DIN-peiike;
= MPOBEPKY Ka4yeCcTBa NOAKI/IYEHNS BHELLHNX CBA3EN.

OOHapyXKeHHEIE IIPH 0CMOTPE HENOCTAaTKH CJIeAyeT HeMeIJIeHHO YCTPAHUTE.

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

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

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

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

* YaCOBOW OTBEPTKOWN M3BNEYb CTapylo baTapelo U YCTaHOBUTb HOBYHO*;

= cobpaTb npmbop B obpaTHON NoCnenoBaTENbHOCTH;

* YCTaHOBMWTb Npmbop Ha MecTo.

10 IIpaBwia TPaHCHOPTUPOBAHUS U XPaHEHUS

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

TpaHcnopTHpOBaHUE NOMYCKAETCS BCEMU BUAAMU 3aKPHITOT0 TPAHCIIOPTa.

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

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

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

11 l'apauTHHHBIE 005I3aTEILCTBA

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

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

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

620026, r. ExaTepunOypr, yn. baxosa 174, 3-i1 9Taxx, KoncTpykTopckoe biopo «ATABA».



12 CchUIKH

KonTtponnepsl ATABA
ATABA MK-30 » AFABA MK-40 « ATABA K-50 « ATABA MK-60
ArABA NK-70

oorDaMMADYEMBIE TOrIECKH e KOHTDOANEDI ATABA TJIK-30 « ATABA MJ1K-40 » A[TABA ITJIK-50 « ATABA
porp py PONIEPE! M 60 « ATABA MJIK-70

[MpOMbILLSIEHHbIE KOHTPOI1EpbI

MporpamMmmMmupyemelie pene ArABA MMP-60
lNaHenu onepaTtopa ATABA M0-40 « ATABA M0-50
CneumannsnpoBaHHble ArABA MMNK-30 « ATABA YINO-30

KOT/IOB. NEYel. CYLIMIOK KCYM 6416 « ATABA 6432 « ATABA 6432.10 * ATABA 6432.20 ¢
[na aBTomMaTmM3aumm ' &y AT'ABA 6432.30

[,easpaTopoB ATABA Al

NcToYHnK —
http://docs.kb-agava.ru/index.php?title=PykoBoacteo_no skcnayataumn ACABA MK-40&oldid=1346
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