PykoBoacCcTBO 10 3KcItyarauuu AI'ABA
I1JIK-70

O

ComepxaHnue

Ha3HayeHue
Ncnonb3yeMble TEPMUHBLI 1 COKPALLLeHUS
YcnoBHoe 0603Ha4veHne npubopa

OcHalleHune npubopa
CpencTBa MHAMKALMN

NHTepdhencsbl BBOAA-BbIBOAa U HAKOMUTENN

Cybmoaynu BBOa-BblBOAa U MHTEPMENCOB

[pyrue pecypcsol
INEeKTPoONUTaHmne
TexHnyeckme xapakTepuUCTuKM

Yca0Busa 3KCNayaTaumm

YCTponcTBo 1 npuHUmMn paboTbl npnbopa
[abapuTHLIE pa3Mepsbl

CocTaB nporpamMmmHoro obecnevyeHus npubdopa
MNopsnok paboTel ¢ Nnpnbopom
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

OTKIKYEHNE KOHCOaM Ha nopTy RS-232
NapameTpbl ceTun Ethernet
CucteMHas oaTta, BpeMs

JocTtyn K g:)a|7|naM KOHTPOJ1/1€Pa

CyMBOJIbHbIE YCTPONCTBA NOCAE40BaTE/bHbIX NOPTOB

BxofL B KOHCO/b 3arpy3yvka 1 3ajaHuve napond Aad Bxoaa B Hee
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KannmbpoBKa CEHCOPHOr0 3KpaHa
ObHoBAEHME NPOrPAMMHbIX KOMMNOHEHTOB
O6HoBneHue npoekTa CODESYS ¢ ncnojb30BaHNEM CUCTEMHON YTUIUTLI

CybmMoayam paclimpeHnms
Tunel cybmonynen

Cybmoayab aHas0rosbix BXxonos Al
TexHU4YeCcKne xapakTepucTukm cybmoayns

Ha3HayeHne KOHTAKTOB pa3beMoB cybmoayns

CybMoayab aHaaoroBbix BXxoaoB / Bbixonos AlO

TexHuYeckne xapakTepucTunkm cybmoayns

Ha3Ha4YyeHne KOHTAKTOB pa3beMoB cybmoays

Cybmoaynb nsmepeHna Temnepatypbl TMP
TexHUYeckne xapakTepucTukm cybmoayns

Ha3Ha4yeHne KOHTaKTOB pa3beMoB cybMoayns

Cybmoaynb namepeHna Temnepatypbl TMP4
TexHu4Yeckmne xapakTepucTuku cybmonyns

Ha3Ha4YyeHne KOHTAKTOB pa3beMoB cybmonyas

Cybmoayab nsMmepeHus temnepatypsl TMP4L
TexHMYeCcKne XxapakTepucTukmn cybmoayns
Ha3HayeHue KOHTaKTOB pa3bemMoB cybmonayns

Cy6Mogynb n3MepeHnsa TemMmnepaTypbl U YraepoaHoro noteHumana TMC
TexHnYeckme xapakTepucTukm cyomonyns

Ha3Ha4YyeHne KOHTAKTOB pa3beMoB cybmonyas

Cybmonynb ANCKPEeTHbIX BXxoaoB DI
TexHUYeckne xapakTepucTukm cybmonyns
Ha3HayYeHVe KOHTaKTOB pa3beMoOB cybmonayns

CybMoayab ANCKPETHbIX BX0a0B DI6
TexHnYeckmne xapakTepucTukm cybmonynsa aAMckpeTHbIiX BXxoaoB DI6:

Ha3Ha4yeHne KOHTAKTOB pPa3beMOB cybMoayaa ANCKPETHbIX BXxoaoB DI6:

Cybmoaynb ONCKPETHbIX BbIXOA0B TUMa «OTKPbIThIN KoekTop» DO
TexHu4Yeckmne xapakTepucTukm cybomonyns
Ha3HaYyeHMe KOHTaKTOB pa3bemMoB cybmoayas

CybmMoayab ONCKPETHbIX BbIXOA0B TUMNa «OTKPbIThIN KosiekTop» DO6
TexHn4Yeckne XapakTepucTukn Moayasa ANCKPETHbIX Bbixogos DO6

Ha3HayeHue KOHTaKTOB Pa3beMOB MOAVASA ANCKPETHbIX BbixoaoB DO6

CybMoaynb ONCKPETHbIX BbIXOAOB TUNA «OTKPbLIThIN KoanekTop» DO6L
TexHunyeckne XxapakTePUCTUKN MOAYISA ANCKPETHbIX BbixoaoB DO6L

Ha3HayYyeHue KOHTaKTOB pa3beMOB MOAYASA AUCKPETHbLIX Bbixogos DO6L

CybMoaynb AUCKPETHbLIX BbIXOAOB TUMA «CUMUCTOP» SIM
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TexHnyeckme xapakTepuUCTUKM Cy6MOAyJ'IFI
Ha3Ha4yeHne KOHTaKTOB pa3bemMoB cybMoayns

Cybmonysib AMCKPETHbIX BbIXOA0B TUMNa «pene» R
Ha3HayeHne KOHTAKTOB pa3beMoB cybmoayns

CybmMmoaynb 3HKoaepa ENI
Ha3HaYyeHne KOHTaKTOB pa3beMOB MoAyasa dHKoAepa ENI

Cybmoaynb nHTepdencos RS-485
TepMUHUPOBaHUE JINHUU

TexHnyeckme xapakKTepuCTUKN, Ha3Ha4YeHNe KOHTAKTOB, CXxeMa NoAKAYeHNs

Cybmoaynb untepgencos CAN

TepMUHUPOBaHWNE JINHUN

TexHn4yeckmne xapakTepuUCTUKN, Ha3HaYeHne KOHTAKTOB, CXeMa NoAKI4YeHNs

Cybmoaynb Mmogema GPRS
PaboTa Mmonema
TexHU4YeCcKne XapakTepPUCTUKN U CXeMa NoAKJAYEHUS

MeToanka kannbpoeku
CpencTtBa kaanbposku
YcnoBus KanmbpoBku 1 NOArOTOBKA K HEW
YcnoBus KanmbpoBkM

NoarotoBka K KaambpoBke

NpoBegeHne KaanbpoBKu

OnpepenexHue OCHOBHOW I'IQVIBeQ,eHHOVI NorpeluHoCTN Npn N3MepeHmnim BXoAHbIX
napameTpoB Npu paboTe C nepBmnYHbIMU NpeobpasoBaTenamm, GoOPMMPYIOLLINMM
BbIXOJHOW CMrHaJ B BUAE CUrHasa MOCTOAHHOIO TOKa.

OnpepneneHne 0CHOBHOM NpUBEAEHHOW NOrPeLHOCTU NPy U3MEPEHUN BXOOHbIX
napaMeTpoB nNpu paboTe ¢ nepBnYHbLIMK Npeobpa3oBaTenamm, HOPMUPYIOLLLMNA
BbIXOJHOW CMIHaJ B BUAE HANPSAXEHWNS MOCTOSHHOIO TOKa.

OHQGQGJ’IEHME OCHOBHOM npmaegeHHoM NOrpeLHOCT Npu HOpPMUPOBaAHNN
BbIXOOHOI0 CUrHasa B BuUae CirHaszia MOCTOAHHOIO TOKaA.

OnpepneneHne 0CHOBHOM NpUBEAEHHOW NOrpeLlHOoCTN Npyu hopMUPOBAHNUN
BbIXOAHOIr0 CUrHA B BUAE HANPSAXKEHUS MOCTOAHHOI0 TOKaA.

OnpepneneHne 0CHOBHOM NpUBEAEHHOW NOrpeLHOCTN NpU U3MEPEHUU BXOOHbIX
napamMeTpoB npu paborte cybmoaynsg ¢ tepmonpeodbpasoBaTesiMm CONPOTUBAEHUS

OnpeneneHne 0CHOBHOW NPUBEAEHHOW NOrPELIHOCT MPU N3MEPEHUN BXOAHbIX
napameTpoB Npu pabote cybmoayns ¢ Tepmonapamu.
OdopmaeHue pe3ynbTaToB Kaanbposku
TexHuyeckoe obcayxxmeaHue
3ameHa nnTmneBon baTapen YacoB peanbHOro BPEMEHM

[MpaBuaa TPAHCMNOPTUPOBAHUSA N XPaHEHUS

[apaHTUNHbIEe 06a3aTeNbLCTBA
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CcblikKu

1 Ha3uHaueHnue

AT ABA IIJIK-70 — 3TO mporpaMMHUPYeMEBI JIOTUYECKHU KOHTPOJIJIEP C BO3MOXKHOCTD
MOAK/II0OYEHUST BHIHOCHOTO C CEHCOPHOTO pgucmies. ['JTaBHBIM €ro IJICOM SIBISETCS
MOOYIbHOCTh. BBl caMu BeIOMpaeTe KONHWYECTBO U TUI MHTeP(ercoB, BXOAOB / BHIXOOB,
KOTOphle OyOyT pacnojiaratbCa «Ha 00pTy» KOHTpoJiepa. KOHTposiep noagepXkuBaeT Ao
BOCBMHU MHOTOKaHaJIbHBIX CyOMOAYyJiel BBOMa / BRIBOMIA ¥ OBa CIelMaTIA3UPOBaHHBIX MOAYJIA.

1.1 Ucnonb3yeMble TEPMUHbI U COKpaLLeHus

ITK - nepcoHanbHBIN KOMIBIOTED.

[1JIK - mporpaMMUPYyeMBI JIOTUYECKHAN KOHTPOJIIED.
CV - cucteMHas yTUInTa.

OC - omepanuoHHas CUCTeMa.

[10 - mporpaMMHOe oOecIiedeHHUE.

O3Y - onepaTuBHOE 3allOMUHAOIIEE YCTPOUCTBO.

®C - ¢ainoBas cucTema.

1.2 YcnoBHoe 0003Ha4YeHue npubopa
ATABA ITIJIK-70.T.AA. (YY-ZZ-...) roe T - Tum KperjieHus 9KpaHa:

= M-MOHO00K;
= C-CcnauT-cnucrtema;
= F-6e3 gucnnes;

AA - pa3Mmep sKpaHa:

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

YY, ZZ... - nepeduciieHre yCIOBHLIX 0003HaUeHUN CyOMOMyel B IOPSIKe UX YCTaHOBKY B
cnoTH A - F (ecnu cybMonysnb He YCTaHOBJIEH B ONPefeNIeHHbIH CJIOT, TO COOTBETCTBYIOIIAS
no3unus B 0603HaUeHUHU [TOMEeYaeTCs CUMBOJIOM X):

= Al - cybMoay b aHa0roBbIX BXOA0B;

= AIO - cybmopay/ib aHanoroBbIX BXO40B / BbIXOL0B;
* TMP - cybMoay b usmMepeHns TemnepaTypbl;

* DI - cybmoaynb OUCKPETHbIX BXOA0B;
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DI6 - cybMoay b ANCKPETHbLIX BXOO0B;
* DO - cybmoayb ANCKPETHBIX BbIXOA0B TUMa «OTKPbITbIA KONIEKTOP»;
SIM - cybMoay/ib ANCKPETHbLIX BbIXOA4O0B TUMA «CUMUCTOP»;

R - cybmoaynb ANCKPETHBIX BbIXOAOB TUMaA «pesie»;
= 485 - cybmoaynb uHTepdencos RS-485;

= CAN - cybmoaynb nHtepgencos CAN;

* GPRS - cybmonynb nHtepdencos GPRS;

* DO6 - cybmMoayib AUCKPETHbIX BbIXOA0B TUMA «OTKPbIThIN KONNEKTOP»
(LuecTnKaHanbHbIN);

= ENI - cybmoaynb aHKoepa.
[Tpumep IOJIHOTO YCIIOBHOTO 0003HaYeHus mpubopa:

= AFABA NJIK-70.C.10 (AlI-AlI-AI-TMP-TMP-TMP-SIM-SIM-D0O6-DI6) — cnauT-
cuctema, gucnnen 10", 3 YeTblpexKaHabHbIX C/M aHaNOroOBbIX BXO40B, 3 ABYXKaHasbHbIX
C/M TeMmnepaTypHbIX BXO40B, 2 ABYXKaHaJIbHbIX C/M CUMUCTOPHbIX BbIXO40B, 1
LeCTUKaHaJIbHbIA C/M OUCKPETHbIX BbIXOLOB, 1 LWeCTUKaHaNbHbIA C/M AUCKPETHbIX
BXOZO0B.

2 OcHameHnue npuoopa

2.1 CpeacTrBa MHAUKALMUMU

Hanuuwne rpadudeckoro 1setHoro TFT-uHAWKaTOpa C pa3IUYHEIMU pa3MepaMy JuaroHaju U
pa3HBIM pa3pellleHUEeM I103BOJsgeT Pa3paboTUMKy NPOeKTa MCIO0Ib30BaTh BHU3yalU3allUio
cocTossHUY 00beKTa, mpubopa u T. 1.

B3auMomerCTBIE C OIIePAaTOPOM MTPOU3BOMUTCS Yepe3 CEHCOPHYIO TaHelb.

Ha nuueBoi ma"enu npubopa MPUCYTCTBYIOT [ABYILBETHEIE CBeTOOMOAK «PaboTa», «ABapusi»
u «IIporpaMMa», yrpaBieHre KOTOPHIMU IOCTYIIHO U3 IPOTPaMMEI ITPOEKTa.

Ha Kopmyce KOHTpOJIIepa IPUCYTCTBYET ABYXLIBETHEIM CBETOMMON. B cllyyae MCIOIh30BaHUS
KOHTPOJIIepa 0e3 gucies 6ymeT JOCTYIEeH TOILKO OH.

2.2 NuTepdeiicbl BBOAA-BbIBOOA U HAKONUTENU

B nmpubop MoxeT OBITh ycTaHOBIeHa MUKPoSD-kapTa o6vemoMm mgo 2 T6G, KoTopas
WCIIONIb3YETCSI B KaYyeCTBe HAKOMUTEJS, YTO MO3BOJSIET COXPaHAThH OONbIION 00beM
nH(pOpMaIuy Ha CMEHHOM HOCHTETIE.

Hanuyue nopta USB-OTG no3Bonser nopknioyaTh K npubopy USB-flash-nakonutenu u
npyrue USB-ycTpoiicTBa, a TakXke MOAKIOYaTh NPUOOpP K KOMIBIOTEPY AJIS OTHagKu
IpOTpaMM, JOCTyNa K BHYTPEeHHEMY HaKONUTEII0 ¥ KOMMYHUKAI[MOHHBIM CEPBHUCAM.

Hanuyue ceTeBbX MHTEP(}ENCOB MO3BONIET NMPOU3BOAUTL 00MeH MHoOpMaluen 1mo
JOKanbHOM ceTu unu dyepe3 MHTepHeT. Kog mpoeKTa MOXKET COXPaHSAThCA KakK Ha



BHYyTpeHHeN eMMC-naMsATH, Tak ¥ Ha MUKPO SD-KapTe, YTO II03BOJISIET CO3[laBaTh OOJIbIINE
npoekThl. Hanmuune gpaiiBepoB B OC Linux mo3BoJsIeT UCIIOIb30BaTh B IIPOEKTE Pa3IMYHbIE
pecypcel OC, B TOM 4uCle MOOK/II0YaTh K MpubOpy pa3HOro BUAA YCTPOMCTBA, TakKue Kak
npuHTepsl, MofeMbl, Wi-Fi ceTeBble afganTepsl 1 [p.

2.3 Cybmopynu BBOJa-BbiBOAA M MHTephencos
YcTaHoBKa B mpubop cybmopnyseil BBOfga-BhIBOLa M MHTep(eNCcOB pa3IUYHOTO BUMA
II03BOJISIET TUOKO KOH(PUTYpPUPOBaTh KOHTPOJIJIEP [JIs BHIOJHEHUS KOHKPETHHIX 3amad.

2.4 ipyrue pecypcsl

BCTpOGHHBIfI Hbe303J'IeKTpI/I‘-IeCKI/II7I 3yMMEDP MOXKET OBITH HCIIONIb30BaH B KAUECTBE 3BYKOB0171
CUTHAJIN3allHNH.

[Tpumenenue OC peanbHOTO BpeMeHH Linux RT B mpubope mo3BoJsieT UCIONIb30BaTh B
IIPOEKTaX ee PeCypcChl, TaKKe KakK XxpaHeHHe U HaKOIlJIeHHe MaHHBIX B (aiijiaX, UX IIepeHoC Ha
BHemHUYU cheMHbIN USB-flash- guck nmubo nepemauy no cetu Ethernet, ceTeBrie cepBUCH U T.
n. Muorosagaunocth OC m0O3BOJISIET CO3[aBaTh MPOEKTH, paboTaloliue MmapaiaeabHo C
Ha3Ha4YeHNeM pPa3/IM4YHBIX NpuoputeToB. OyHKUNS peanbHOro BpemMeHu OC mo3Boisger
yIIPaBNsATh 00BEKTOM 00JIee TOYHO U HafIeKHO.

2.5 dnekTponutaHue

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

2.6 TexHUYecKMe XxapaKTepPUCTUKHU



ObLwime cBepeHus

KOHCTPYKTUBHOE UCMOJIHEHNE Kopnyc ons KpenieHns Ha WuT.

abapuTHble pa3Mepsbl, MM:

ATABA MJ1K-70.04 135 x 119 x 88

ATABA MNK-70.07 195 x 154 x 99

ArABA MJ1K-70.10 265 x 197 x 101

CTeneHb 3almMThl Kopryca IP54 - nuueBas nanenb / IP20 - 3agHsAS naHenb

HanpshxeHune nuTaHus:

ATABA MJIK-70.04 90-65 B nepeMeHHOro nam NoCTOSHHOro ToKa. YacToTa NnepemMeHHoro
ATABA J1K-70.07 TOKa 00 63 Ny. HomnHanbHoe 3HavYeHne: ~220 B, 500y,

ATABA MJ1K-70.10 24B =10 % NOCTOAHHOro TOKa

18 BT ans npubopa ¢ c¢/m GPRS
13 BT o514 ocTanbHbIX Npnbopos
AnnapaTHble pecypchbl

MoTpebnsemas MOLLHOCTL, He Bonee

MuKpoKoHTpoINIEep 32-pa3psaaHbiri, Quad-core ARM CortexTM-A7 Processor
O6bem 1 TN onepaTMBHON NaMATK 1024 M6 DDR3

06bem eMMC-namaTu 816

0O6bem SD-kapThl no2T6

Yackl peasibHOro BpemMeHu EcTb

CTopoxxeBon Tanmep EcTb

MoppepxKa peanbHOro BPEMEHU EcTb

MHTepdhencel 3arpy3km NnporpaMm Ethernet, USB (RNDIS)

YenoBeKo-MalUMHHbIA HTepdeirc
PaspelueHune gucnnes, NUKCen:

ArABA MJ1K-40.04 480 x 272
ArABA MJ1K-40.07 800 x 80
ATABA MJ1K-40.10 1024 x 600
KonnyecTBo LBETOB 16,7 M
Tun gucnnes:
ATABA MJ1K-70.04 43" TFT
ATABA MJ1K-70.07 7.0" TFT
ATABA MJ1K-70.10 10.1" TFT
OpraHbl ynpaeieHus Pe3ncTneHasa ceHcopHas naHesnb
BYLBETHbIE NPOrpaMMMpyeMble CBETOANOAHbIE MHANKATOPLI «PaboTa», «ABapus»,
MHankaLms E'nglc-)lr;aMM:» porpa pyemble CBETOANOAHbIE UHAMKATOP aboTa ap
3BYyKOBas CMrHanM3auuns BCTpOEHHbI Nbe3031eKTPUYECKUIA 3yMMep
NuTepdencol
1 x miniUSB OTG
USB 1 x USB TYPE A
MwukpoSD SD, SDHC, SDXC - 1 wrT.

Habupaemble cybmoaynm BBoAa-BeiBoAa A0 10 wr.
MporpaMMHble pecypchbl

OnepaunoHHas cuctema PeanbHoro BpemeHu Linux RT 5.19.16

XapaKTepuCcTUKM NOAKJIIOYAEMbIX YCTPOUCTB XxpaHeHus paHHbix USB-flash
Bepcuu cneundukauun USB 2.0LS, FS, HS
Tunbl hanNoBLIX CUCTEM FAT16, FAT32, ext3, ext4

MakcumanbHasa emkocTb USB-Hakonutena 2 T6
XapaKkTepuCcTUKM NOAKJIIO4aeMbIX YCTPOMCTB XpaHEHUA AaHHbIX SD-KapT

Bepcuu cneundukaumm SD 2.00 yacTb A2

Tunbi SD-KapT miFroSD (po 2 I6), microSDHC (go 32 I6),
microSDXC (no 2 T6)

Knacc ckopocTtu SD class 2 u Bbllwe

Tunbl haRNoBbIX CUCTEM FAT16, FAT32, ext3, ext4

MakcumasnbHasa eMkocTb SD-HakonuTens 2 T6

3 YciaoBus 3KCIUTyaTalluu




YcnoBus sKcnayatauum
3aKpbITble B3pbiBOBEe30nacHbIe nomMeLleHns 6e3 arpeccBHbIX NapoB U
ra3oB
TemnepaTypa okpyxatoLero sosgyxa OT -10 °C go +50 °C
BepxHuin npenen oTHOCUTENbHOW BRaxxHOCTK Bo3ayxa 80 % npu +35 °C
1 bonee HU3KMX TemnepaTypax 6e3 KoHAeHCaLWM Bnarun

ATMoC(epHoe faBfieHne OT 86 oo 107 klla

Tun nomelleHns

Bna)KHOCTb BO3ayXxa

4 YCTPOUCTBO M MPHHIUAI PaOdOTHI IpHOOpa

HpH60p HU3Tr0TaBJIIMBAETCA B IINIaCTMAaCCOBOM KODPIIyCeE, IMTPEeJHA3HAYEeHHOM [JId KPEIIJIEHUS B
muT. I[TogKmodyeHne BCeX BHEITHUX CBI3€EM OCYHIECTBJISIETCA 4YEePE3 PA3bEMHEIE COCIUHEHNU S,
PacCIIOJIOZKEHHBIE Ha HepeJIHefI 1 3aJHeu CTOPOHAX KOHTPOJIJIEpPa. OTKprTI/Ie KOpIIyCa OJis
IIOJK/IIOUEHUST BHEIITHUX CBSI3el He Tp€6yeTCﬂ.

[Ipubop MMeeT MOAYIBHYI0 apXUTEKTYpPy, IMO3BOJISIONIYI0 YCTaHABIUBATh B CJIOTHI
pacmupeHus cyOMOOyIX BBOAA-BBIBOJA Pa3/IMYHOTO THUla. [ yCTaHOBKU cyOMopmyneiu
He00XOJUMO CHATh 3aHIO0 KPHIIIKY IIpubopa.

4.1 F'abaputHble pasMepbl

F'abapuTHHE pa3MephH [/ NpuOGOPOB PA3MMYHBIX MOOU(PUKALUN MPENCTaBIeHB Ha
PHUCYHKaX:
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[abapuTHBIE pPa3Mephl BHIPE30B B IUTE [ NPUOOPOB Pa3NUUYHBIX MOAUPUKAIUU
IIpe[ICTaBlIeHbl Ha PUCYHKaX:
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Ha nuiieBo# CTOpOHe Ipubopa pacloIoXeHH:

» uBeTHon TFT gucnnen ¢ CEHCOPHOM NaHenbto (ONUMOHANBHO);
= OBYLBETHbIE CBETOANOAHbIE UHANKATOPbLI «PaboTa», «ABapusa», «[porpaMmMmas;
* pa3beMbl 4nd MUKPO-SD 1 MUHKU-USB OTG, 3aKkpbiTble CUIIMKOHOBOW 3aryLUKOW;

Ha 3apHel cTopoHe nmpubopa pacronoXkeHa CheMHas KPHIIIKa C BbIpe3aMHu MO Pa3beMBI IS
YCTAHOBKHM CyOMO[Iy/iel BBOJa-BbIBOMA B CIOTHI mpubopa A - K.

[Ipubop ocHallleH BCTPOEHHBIMM HYacaMHM peajbHOTO BPEMEHHU, NMUTaHUE KOTOPHIX
obecrieynBaeTCs CheMHOM NuUTHeBOM OaTapeeit Tuma CR1220.

4.2 CocTtaB nporpaMMHoro obecneuyeHus npubopa

HpOTpaMMHOG obecrneuenue HpH60pa COCTOHUT U3 OBYX MOJIy'J'[efl: CUCTEMHOE IIPOrpaMMHOE
obecrieyeHue u IMMPpUKJIagHOE IIPOTrPaMMHO€E obecreyeHue.

CucteMuoe I1O cocTOuT U3 OBYX YacCTeu:

» 3arpy3yumk OC;
» OC Linux

[Tpuknaguoe I1O 3arpyxaeTcs B maMsaTh npubopa U peanudyeT HeoOxomuMble QyHKIUHU, B
3aBUCHMOCTH OT Ha3HayeHus mpubopa.

4.3 Mopapok padoTbl ¢ npudbopom
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OC Linux cnyxut 6a30BOM OmnepalroHHOW CUCTEMOM peanbHOTO BPEMEHM, Ha KOTOPOH
BHITTONTHSIeTCS npukiaagHoe 10, Takoe Kak cpema ucnonHenuss CODESYS, nubo mpyroe
crenuanbHOE ITPorpaMMHOe obecIiedyeHue.

4.3.1 Bkno4yeHue 1 3arpyska

[Ipu BKIOYeHUHU Npubopa CHaydala BHIIONHAETCS 3arpy3duk, motoMm 3amnyckaetrcs OC u
3aTeM 3anyckaeTtcsd npukinagaoe [10.

5 IIoaroToBKa KOHTpO/I/Iepa K UCII0/Ib30BaHUIO

5.1 Obwue ykasaHus

B 3uMHEe BpeMs Tapy C KOHTPOJIJIEPOM PAaCIaKOBHIBATh B OTAIIMBAeMOM ITOMEIIeHUN He
paHee ueM 4yepe3 12 4acoB MoOCje BHECEHUS B MOMelneHHWe. MOHTAxX, 9KCIJIyaTalus u
IEeMOHTAaX KOHTPOJIIepa MOJNXKHB IPOM3BOOUTHCS IIEPCOHATIOM, O03HAKOMJIEHHBIM C
IpaBWIaM{d €T0 OJKCIJyaTalWW ¥ MPOIIeAIIMM HHCTPYKTaxX mno paboTe c
37IeKTPO000pPYyIOBaHUEM B COOTBETCTBUY C ITPAaBUIaMHU, YCTAHOBJIEHHBIMY Ha IPEOIPUSTHH-
noTpeburerne.

5.2 YKa3saHua mep 6e3onacHoOCTH

[To cnoco0y 3amUTH OT NOpaXKeHUs 3MeKTPUUECKUM TOKOM KOHTPOJIJIEP COOTBETCTBYET
knaccy 0 mo I'OCT 12.2.007.0-75.

[Ipu sKcHIayaTalluu U TEXHUYECKOM 00CIyXKuBaHUM Heobxomumo cobmiogaTh TpeboBaHUS
['OCT 12.3.019-80, «IIpaBun 3KCIIyaTaluyu 3JIE€KTPOYCTaHOBOK 1oTpebuTenei» u «IIpaBumn
OXpaHBI TPy[a MPU SKCIINTyaTalluy 3MeKTPOYCTaHOBOK ITOTPeOUTEIEN».

[Ipu sKcmayaTaluu KOHTPOJJIEpa OTKPHITHIE KOHTAKTH KJIEMMHUKOB HAXOOSTCS IOT
HanpsXkeHueM. YCTaHOBKY KOHTPOJIJiepa ClegyeT MPOU3BOAUTH B CIELHMAIU3UPOBAHHBIX
mKkadax ¥ IMUTaAX, JOCTYI BHYTPh KOTOPHIX pPa3pelleH TOJNbKO KBAaMU(PUIIMPOBAHHBIM
CIeInauCTaM.

JItoOble TOOKITIOYEHUSI K KOHTPOJIEPY U paboTHl 0 €T0 TEXHUYECKOMY 00CIyKHUBaHUIO
TIPOU3BOAUTH TONBKO MPU OTKJIIOYEHHOM IMUTAHUM KOHTPOJIJIepa U MOAKIIIOUEHHBIX K HEMY
YCTPOMCTB. YCTaHOBKA M M3BJieUueHHe cyOMoOyneld HONKHA BHIONHATHCS TONBKO IIPHU
OTKJTIOYEHHOM IHUTaHuU mpubopa.

5.3 MoHTaX ¥ noakJlYeHue KOHTpoasiepa

BHumaHwne! HekoTopble cybMoaynn He MMEIT raibBaHNYeCKON pa3Bsa3ku. Bo
n3bexxaHue nospexxaeHns npubopa, Bce NOAKNOHAEMOE K HEMY
obopypnoBaHue (KomMnbloTEP, CeTeBoe 060pyAOBaHME, AAaTUYNKK U Ap.),
nMeroLee KNemMmbl 3a3eMeHuns, LOMKHO OblTb HageXHOo 3a3emeHo. He
L0MNyCKaeTCs NpoTekaHue no uenaM npubopa napasnvTHLIX TOKOB U
BO3HWKHOBEHUS NepeHanps»KeHNi, BbI3BaHHbIX HEKa4eCTBEHHbLIM
3a3eMJIeHneM NoAKA0YEeHHOro 060pyL0BaHUS U APYTrUMK NPUYnMHaMK. Mpu
HeobxoaMMOoCTK CneayeT NCNoAb30BaTb BHELLIHWE YCTPONCTBA
ranbBaHNYeCKOW 130U,
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[TocremoBaTeIbHOCTh MOHTaXKa HpH60pa Ha IMUT ClIegyroiiasi:

= OCYLLEeCTBASETCS NOArOTOBKa MOCaA04HOIr0 MeCTa B LLMTE 31eKTpoobopyLoBaHMS -
pa3Mepbl BbIPE30B B LMTE NPMUBEAEHbI Ha PUCYHKax 1 - 3;

= Npnbop pa3MelLaeTCs B BbIPE3e WNTA U 3aKPENNSETCS YETbIPbMS KPENeXHbIMM
3aXKUMaMU 3aTAXKKOW YCTAaHOBOYHbIX BUHTOB C JOCTATOYHbIM, HO HE YPE3MEPHbIM
ycumnnem;

= mogenun npmbopa ArABA MJIK-70.07 n MNJIK-70.10 4ONOAHMUTENBHO 3aKPENAAOTCA K LWATY
4yeTblpbMs BUHTaMU M4 oanHon He bonee 12 MM,

[luTaHue mpuboOpa MOIKHO OCYIIECTBISATHCS HANPSKEHHEM CEeTH, COOTBETCTBYIOIINM
YCTaHOBJIEHHOMY CYOMOMYII0 MUTAHUS.

[TopkmoyaeMble K MPUOOPY MPOBOfIa [OJXKHE OBITh MHOTOXKUIbHEIMU cedyeHueM oT 0,25 mo
0,5 MM’. Pexomennmyemsuie Tumbl kKabemeit MKII, MK3III, MKIIIM I'OCT 10348-80.

5.4 NMoMexu U MeTOoA bl UX NOAABJIEHUA

Ha paboTy KOHTpOJIJIepa MOTYT OKa3hBaTh BIIMSHUE BHEITHUE IIOMeXU, BO3HUKAIOIIUE 10
BO3[IEICTBHEM 3JIEKTPOMATrHUTHBIX MOJIeH (371€eKTPOMArHUTHEE IIOMEeXH), HaBOJUMEIE Ha caM
KOHTPOJIJIEDP ¥ HA TMHUM CBSI3W KOHTPOJIJIEPA C BHEIIHUM 000PYyIOBaHUEM, a TaKXKe IIOMEXH,
BO3HUKAIOIIME B IINTAIOIIEHN CETH.

HHH YMEHBIIEHUSA BIHUAHHUA I3JIEKTPOMATIHUTHBIX IIOMEX HGO6XOJII/IMO BEITIOJIHATH
IIpUBENEHHBIE HU2KE PEKOMEHOalluu:

= 06ecneynTb HaZleXKHOE 3KPAHNPOBAHME CUTHAMbHbIX JIMHUIA, SKPaHbl cnenyeT
NEKTPUYECKN N30NPOBATb OT BHELLHEr0 060pyA0BaHNS Ha NPOTSXKEHUN BCEW TPACChI U
NOACOEANHSATb TONbKO K NpeAHa3HaYeHHOMY KOHTaKTY;

= 0019 INHWIA CBSI3W UCMOJIb30BaTb APEHAXKHbIM NPOBOA A9 BbipaBHUBAHUS MOTEHLMAN0B
npvemonepenaTynKoB;

= KOHTPOJIIEP PEKOMEHYETCS YCTaHaBAMBATb B METAJINYECKOM LKAy WK WNTE,
BHYTPV KOTOPOro He [O/KHO BblTb HUKAKOro CuioBoro 06opyLoBaHNS (KOHTaKTOPOB,
nyckaTenen n T. n.), KOPMNyC WnUTa UK WKadga Lo/HKeH ObITb HafeXXHO 3a3eMJIEH.

s YMEHbBIIEHUA 3JIEKTPOMATHUTHBIX ITOMEX, BOSHHUKAIOITUX B MUTAIIE CEeTH, ciengyetT
BEITIOJTHATE CIIeOYIOIMHe PEKOMEeHJallun:

* NOAK/O4aTb KOHTPOJINIEP K NUTaKLEN CETU OTAENIbHO OT CUI0BOr0 060pyﬂ,OBaHI/I$I;

* PV MOHTa)Ke CUCTEMbI, B KOTOPOM paboTaeT KOHTPOJIep, cneayeT yYnTbiBaTb NpaBuia
opraHu3saumm 3(hPEeKTUBHOI 0 3a3eMJIeHNS;

= BCE dKPaHbl 1 3a3eMNAIOLLME IMHUN NPOKNALbIBAThL MO CXEMe «3Be34a», NPW 3TOM
Heob6xoanmMo 06ecneymTb XOPOLNA KOHTAKT C 3KPAHUPYIOLLMM MK 3a3EMSEMbIM
3/1EMEHTOM;

* 333eMISI0LWMNE Lenn OO/MKHbI ObITb BbIMOJIHEHBI npoBo4aMun C ce4yeHMeMm He MmeHee 1 MMZ;
* YCTaHaBAMBATb (PUNLTPbLI CETEBbLIX MOMEX B JINHUAX NMUTAHUA KOHTPONIEPa;
* YCTaHaBAMBaATb UCKpOracawme guabTpbl B IMHNAX KOMMYTaLUK CUI0BOrO



obopynoBaHus.

6 HacTporka u padoTa ¢ KOHTPOJIJIEPOM

Ha ypoBHe omnepallOHHON CHCTEMHBI KOHTPOJIEP UMeET (paiJIOBEIe PECYPCH U CUCTEMHYIO
KOHCO/Ib. B daiinax comepxurtcs Heobxogumas uHpopMmanusa s padorer OC. KoHCOmb
CIIy2KUT 11 UHTEePaKTUBHOr0 B3auMopgenctsus ¢ OC (BrimonHeHus komang OC u T. 1m.).

6.1 CucteMHas yTunurta

CucTteMHasl yTUiInTa, IpefHa3HadeHa O U3MeHeHus o0IuX mapamMeTpoB npubopa: maTta /
BpeMs, ImapaMeTphl 9KpaHa X CEHCOpa, IapaMeTpHl CeTH, a TakXKe [AJs9 O0OHOBIEHHUS
nIporpaMMHOTO obOecrnedeHus U paboTel ¢ SD-kKapTo#i. 3anyck CY M0OXKHO IPOU3BECTHU BO
BpeMs 3arpy3Kd KOHTpPOJJiepa npu oToOpaxeHuu norotuna «ATABA» ¥ mosiBIeHUU Ha
skpaHe Hagnucu «HAZKMHWUTE HA SKPAH [IJId BXOIOA B YTUJIUTY» HenpephIBHEIM
HajkaTueM Ha 3KpaH B TeueHue 1 c. [Tocne 3amycka CY Ha 3KpaHe oToOpazKkaeTcs OKHO C
3anpocoMm naponsd. Ilocie BBopma mapons (mo ymondanuio «111111») ocywmectBnsaercs
nmepexon B ocHOBHOe OKHO CY. B cnydae, ecnu He ygaeTcs BBECTU IIapojib, He00X0OUMO
IIPOBEPUTH KanuOPOBKY 3KpaHa yCTPOKCTBa. [Jig MpoBepKHU KanuOpoBKY Ha CTAPTOBOM OKHeE
HaXXMUTEe Ha 5KpaH U yOepxXKuBailiTe HaxaTue 00 MOSBJIeHUS Haanucu «BHuMaHue! 3amyck
KanubpoBku». CucTeMHasd yTHIUTa AOCTYyIIHA HauuHas c Bepcuu KopHeBou ®C Agava
2017.12. Bce ¢pyHKumoHanbHbie BO3MOXKHOCTH CY pa30UTH Ha Tpymmnsl, 0ToOpaxKkaeMble BO
BKJIafIKaX OCHOBHOI'0O OKHA.

3a nmogpoOHBEIM onucaHueM ¢yHKUuoHana CY u nmopsimka paboThl 06paTuTeCh Ha CTPAHUILY
Cuctemnas yrunuta [1K-40.
6.2 ®ausioBas cucrema

®QaiinoBas cucteMa cocTouT u3 cucteMHod ®C u mouTupyeMor ®C, KoTopasi JOCTYIHH KaK
[JIs YTeHUS, TaK U [ 3alUCU. TOYKM MOHTUPOBAHUS BHEIIHUX HAKOIUTEJIEU:

» /run/media/mmcblkOp* ons BcTpoeHHon eMMC;
» /run/media/mmcblk1lp* nns SD-kapThl;
= /run/media/sda* gna n USB-neww.

USB-¢nemka u gpyrue yCTpOUCTBa BBOAa (MBIIIb, KIaBUATypa U T. II.) IOAKJIIOYAIOTCS Yepes
nepexogHUK OTG miniUSB - USB A (B KOMIIJIEKT He BXOMUT).

6.3 KoHconb
CucteMHasi KOHCOJIb - KOHCONb 3arpy3dyuka U-Boot m KoHconp Linux HaxXxoguTcsad Ha

nocienoBaTeIbHOM OPTY RS-232 u gocTynHa npu Hanu4uu B cocTaBe npubopa cyoOMomyns
nHTepdencos 232/ETH.

[TapameTphl TepMUHAA /151 KOHCOIM CIIEAYIOLIHE:

= CKOpOCTb (bnT/c): 115200;
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= OMTbl OaHHbIX: 8;
* YEeTHOCTb: HET;
= CTOMNOBbIE OUTHI: 1;

yrnpaBJieHNe NOTOKOM: HeT.

Coenunenue koHTponnepa ¢ [IK mo uHTepdenicy RS-232 npou3BoguTcs HYIb-MOOEMHEIM
kKabenmem udepe3 nepexogHuk RJ45-DBI9M. Tlpu 3arpyxenHou OC, MOOKMIOYEHHOU U
HaCTPOEHHOM CEeTH JOCTYI K CUCTEMHOU KOHCONH Linux MOXHO monyuuth 4yepe3 Ethernet
unu miniUSB (RNDIS) no SSH. Koxconp 3arpy3uuka U-Boot mocTymHa TONBKO 1O
uHTepdeiicy RS-232.

NHTepdencol USB n RS-232 He nMetoT rasibBaHUYEeCKOW pa3Bs3ku. Bo
n3bexaHue NoBpPeXAEeHUSA KOHTPOIepa BCE NOAKIIIOYAEMOE K HEMY

obopynoBaHue (KoMnboTep, ceTeBoe 060pyAOBaHNE, AATHMKN 1 4p.),
NMetoLLee KJIEMMbI 3a3eMJ1eHns, OOJKHO OblTb HaeXXHO 3a3eMEHO.

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

CeTeBble PEKBU3UTHL A1 JOCTyIa K KOHCONU dyepe3 SSH ykasaHHl B pa3pene #IlapaMeTpel
cetu Ethernet

6.3.1 BbnokupoBaHMue BbiBOAA COOOLLEHUI B KOHCOJIb NPU 3arpy3ke KOHTposaepa

[Tpu He0OXOMMMOCTH MOKHO 3a0JIOKMPOBAThH BEIBOM COOOINEeHHN B KOHCOIb RS-232 mpu
paboTe 3arpy3uuka U-Boot m OC Linux (Bepcusi 3arpy3uuka goiixkHa OviTh U-Boot
2016.05-00238-g7183341 (Apr 26 2019) u HOBee).

BrokupoBaHue BHIBOMAA YIPABJISIEeTCS OTAEIbHO AJIs KOHCOIX 3arpy3uyuka U-Boot u KoHCONIHM
Linux nyTeM 3ajaHus IepeMeHHBIX OKpYyXKeHus 3arpy3unka U-Boot «silent” u “silent linux”
COOTBETCTBEHHO. CrenaTh 3TO MOXKHO M3 KOHCOJIA 3arpy34yrKa, a TakXkKe U3 KOHCou Linux.

IIns 61I0KUpPOBaHUS BEIBOAA B KOHCOJIb RS-232 mpu pabote OC Linux, HeoOXoguMo 3adaTh
nepeMeHHYI OkpyxkeHus “silent linux” co 3maueHueM “yes”. Ilpu 3TOM BO3MOXKHOCTH
noctyna K KoHconu Linux o SSH yepes untepderic USB unu Ethernet coxpanurcs.

[nd 3amaHus nepeMeHHOU OkpyxXeHus “silent linux” u3 xkorconu 3arpy3uuka U-Boot
Heo0XOIMMO BOWTH B KOHCOJIb 3aTPY3YMKa U MOCIIeI0BAaTENIbHO BHIITOTHUTD KOMaHIH:

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

[Ing 3amaHus mepeMeHHOUW OKpyxeHus “silent linux” u3 KoHconu Linux HeoOxommmo
II0CJIENOBATEJILHO BHIIIOJIHUTL KOMAHbL:

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

BriBox coobmenuit OC Linux B KOHCOJIb, PacCIoI0XkeHHYI0 Ha mopTte RS-232 mpekpaTurcs
mocJie repes3arpysku npubopa.
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Y106l BKIIOUYUTH BHIBOO B KOHConb OC Linux, pacmonoxkeHHYy0 Ha mopte RS-232,
HeoOXOMMO aHAJIOTHYHHIM 00pa30M 3afaTh IepeMeHHYI0 OKpyxkeHHus “silent linux” co
3HaYeHUeM “no”.

Inst 6;10KMPOBaHUS BEIBOMA B KOHCOIb IIpu paboTte 3arpy3unka U-Boot Heo6xoguMo 3amaTh
IepeMeHHyI0 OKpyxKeHus “silent” co 3Hauenuem “1”. [I719 3agaHus IepeEMEHHON OKPYXKeHHUS
“silent” u3 KoHconu 3arpy3uuka U-Boot HeoO6XoguMo BOUTH B KOHCOJIb 3arpy34YMKa U
IIOCJIEI0BATENIHbHO BHIIOTHUTH KOMaH/IHI:

| setenv silent 1 |
| saveenv I
| reset |

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

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

[I11s1 BKITIOUeHMs BBIBOJA B KOHCOMNB 3arpy3unka U-Boot HeoOXogmMo yoanuTh mepeMeHHYI0
OKpyXkeHus “silent”, He yKa3aB 1151 Hee 3HaueHue. 13 KoHCconU 3arpy34uka U-Boot:

| setenv silent |
| saveenv |
| reset |

| echo 0 > /sys/block/mmcblk@bootl/force _ro |
| fw_setenv -c /etc/fw_env.eMMC.config silent |

KopoTkoe coo0IreHne mepBUYHOro 3arpy3uuka MLO He O10KUpYyeTCs A7 UarHOCTUKH.

6.4 OTKNO4YEeHUe KOHCOJIU Ha nopTy RS-232

B cnyuyae, ecnu K nopty RS-232 Heob6xoguMo MOOKIIOYUTH KaKoe-MubO0O o00pymoBaHUE,
Heo0XOIMMO OTKIIOYUTh CIyxkO0y getty, paboTatouryio Ha mopTty RS-232.

[Ons oTKIIOUYeHUS CNykKOb HEOOXOONMMO IepelTu Ha BKIagKy «CnyXKOb» CUCTEeMHOU
YTUIUTH MO0 BOCIOJIb30BATHCS BBIIOJHUTEH OTK/IIOUEHUE dyepe3 KOHCOJIb.

HHH OTKJIIOYEHUSA 9epe3 KOHCOJIb BHIIIOJIHUTE I[GfICTBPISI B YKAa3aHHOM IIOPAOKE:

1. nogkno4mMTeCh K KOHTpOEpY Yepes nHTepdenc USB nnn Ethernet;
2. BbIMONHUTE KOMaHAbl:

OTKIIIOYEHHNE aBTO3alr'Py3KHU CHy}KGBI IIpu CTapTe KOHTPOJIJIEepa:

| systemctl disable serial-getty@ttySl
|
1
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6.5 MapameTpbl ceTn Ethernet

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

IOnsa uaTepderica usb0 (RNDIS) ycraHOBNeHH Cclefyloliue CTaTUYECKHUE CETeBHIE
PEKBU3UTHI:

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

[TpocMmoTpeTs IP-amipec u OpPYyTYIO CETeBYI0 KOHGUTYpPAIKio A Bcex nHTepdeiicoB Ethernet
MOXXHO Ha BKJajgKe «CeTeBhle ITapaMeTpPh» CUCTEMHON YTHIMTH WJIH B KOHCONIM Linux,
HabpaB KOMaHOY:

| ifconfig |

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

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

6.6 CuctemHas pata, BpeMms

s YCTaHOBKH BPEMEHHU U OATHI CIIEOyET HepeﬂTH Ha BKJIAOKY «JlaTa u BpeMsa» CUCTEMHOU
YTUIIATHI 7100 BOCIIONIb30BAThCSI KOMAHOOM:



MM - mecsy, (1-12);

= DD - yucno (1-31);
hh - vacbl (0-23);

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

[nsg coxpaHeHUs YCTAHOBJIEHHOTO BPEMEHHU U [OATH B 4dacaX peajbHOT0 BpeMEHU
BOCIIOJIb3YATECh KOMaH[OU:

[Ipy momkmio4YeHUU KOHTposnepa K ceTu Ethernet m manuuwum Brixoma B UHTepHET
IIPOUCXOOUT CUHXPOHU3ALMSI BPEMEHU C CepBepaMy TOYHOI'O BpeMEeHU.

YacoBou MOSIC yCTaHABIUBAETCS B CUCTEMHOM yTunuTe nubo B ¢aiine /etc/profile mytem
3aflaHus IlepeMeHHOM okpyxkeHus TZ. Hanmpumep, export TZ="STD-5" (nns EkatepunOypra).

6.7 focTtyn K chaunam KoHTponnepa

HocTyn K ¢aiimaM um pecypcaM KOHTponepa npu 3arpyxkeHHord OC MOXKHO MONy4YUTh
CIeIyIoIUMU CIIocobaMu:

* yepes CUCTEeMHYI0 KOHCOJIb Ha nopTe RS-232;
* yepes CUCTEMHYI0 KOHCOJIb SSH-cepsuca (nopTel Ethernet n USB);
= yepes sftp-cepsep (nopTel Ethernet n USB).

It UCIONb30BaHUS CETEBBIX PECYPCOB HEOOXOOMMO HACTPOUTH NMOOKIIOUEHUE K CEeTH
Ethernet.

IoCTyT K CETEBEIM pecypcaM KOHTPOJIIEPa MOXKET OBITh OCYIIECTBIEH Yepe3 mopT miniUSB.
IpatiBep RNDIS co3gaeT B KOHTpOJJIEPe BUPTYyalbHbIM ceTeBOM HHTEp(eric usbO.

IaHHOe mOAOKII0YeHne sMynupyeT coeguuenune Ethernet, Takum o6pa3oMm, TOCTYIIHO CETEBOE
IOOK/I0YeHe K KOHTPOJIJIEPY AJIsl ero IporpaMMUPOBaHUS M OTJaAKHu, HoCTyna K sftp u
CUCTEMHOM! KOHcomu 1o SSH.

[TogkmioueHWe KOHTPOIJIepa K KoMnbioTepy mno uHTepdeiicy USB mpousBoguTcs Kabenem
miniUSB - USB A, BXOOsIIMM B KOMIIJIEKT IIOCTaBKU KOHTPOJ/IEPa.

Ins gocTyma KoMIbioTepa K KOHTponnepy mo uHtepdeiricy USB, Heobxomumo Ha
KOMIbOTepe ycTaHOBUTH ApaiiBep RNDIS. Ecnu npu nmopkntwoyeHuu KoHTponepa K OC
Windows ycTaHOBKa fipaliBepa IIpOIlljia C OIINOKOM, He0OXOOMMO B OUCIIETUEPE YCTPOUCTB
IIpaBOM KHONKOW MBHIIM IMeNKHYTh Ha ycTpoiicTBe RNDIS/Ethernet Gadget, BrOpaTh
O6Hosumb Opatigepwul, yKasaTh BvinosaHume nouck dpatisepos Ha 3momM Komnvlomepe, 3aTeM
Buibpamb Opalieep u3 cnucka yice ycmaHos8/ieHHblx Opalisepos, Toe BriOpaTh Cemesblie
adanmepul, M320mosumenbv Microsoft Corporation, Cemesoti adanmep Remote NDIS based
Internet Sharing Device (TouHOe HaumMeHOBaHWEe OpalBepa MOXKET OTJIMYATLCSI B
3aBHUCUMOCTH OT Bepcuu Windows), Haxath [lasee.



B cnydae ycnemHou ycTaHOBKY B IlaHeau ynpasaeHus | Cemv u HumepHem | Cemesble
noOK14YeHUs TOSBUTCSI HOBHIM ceTeBOM uHTepdeiic, B CBoMCTBaxX uHTepdeica yoenuThes,
yto uM o DHCP 6rsin monyuen IP-agpec 192.168.7.2. [IpoBepuTh paboTy CoequHEHUS Ha
KOMIIBIOTEpPE KoMaHAou ping 192.168.7.1.

Ins gocTtyna K ¢aiinaM KOHTpojnepa 4depes sftp-cepBep crnenyeT monb3oBaTthes Unix-
coBmecTuMbIM sftp-knuentoM. [Tog OC Windows aTo MmoxeT ObiTh, Hanpumep, WinSCP, Total
Commander u T. 1.

6.8 CuMMBOJIbHbIE YCTPOUCTBA NocsieaoBaTesibHbIX NOPTOB

Huxe InpuBegeHo COOTBETCTBHE IIOCIIEJOBATEIJIbHBIX IIOPTOB KOHTPOJIJIEPAd HMMEHaM
CHMBOJIBHEBEIX y'CTpOfICTB:

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

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

= JIOKaJbHasa WWHa Ansa ceasm ¢ cybmogynamum - /dev/ttySO0.

6.9 Bxopa B KOHCONb 3arpy3yukKa 1 3apaHuve napoisia anfa exoaa B Hee

II71s1 BHITIONTHEHUS HEKOTOPBIX MEeMCTBUM MOXKET MMOHAJ00UThCS BXOMN B KOHCOJIb 3arpy34uKa
U-Boot. [I51s1 TOT0 4TOOHI MOTYYUTh JOCTYI K KOHCOJIM 3arpy3urka He0OXOOUMO MOOKIIYUTh
KOHTDOJIIep K TepMHHaJIy KOMIbIOTepa 4depe3 umHTepderc RS-232. 3aTeM BKIHOUYUTH
KOHTPOJIJZIEP ¥ B MOMEHT paboThl 3arpy34yuKa Ipu mosBieHun coobmenus: «Enter password
to abort autoboot» BBecTu maponb AN BXOAa B 3arpy3uydk. Ha BBOA mapons maeTcs
orpaHu4YeHHOe BpeMs. [To ymonganuio - 1 c.

[TaponeM 0 YMOJTYaHUIO SIBISETCS CUMBOI «mmpoben». To ecTh, 4TOOB BOUTH B KOHCOJIb
3arpy3unka HeoOXOoMMO Ha TEepMHHAale KOMIIbIOTEePA HaXKMMaThb KIaBUINY «Ipoben» Oo
osABJIeHUs mnpuriameHus KoHconu: AGAVA6432.40#. U3MeHUTHh Napoib AJS BXOHda B
3arpy34ydK MOXKHO HauyWHas ¢ Bepcuu 3arpy3uuka U-Boot 2016.05-00238-g7183341 (Feb 13
2020 - 12:57:18 +0500) u HOBEE..

[Tompo6Ho paboTa ¢ 3arpy3uukom U-Boot omucaHa B JOKYMEHTAIUU, pa3MeIleHHON Ha caiTe
https://www.denx.de/wiki/DULG/Manual.

[Tapons gns Bxoma B U-Boot xpaHUTCS B mepeMeHHOU OKpyxKeHus «bootstopkey». [Ins
M3MEeHEeHHUS IMapoas AOCTyIa K KOHCOJU 3arpy34uKa HYXKHO H3MEHHUTh NEePEMEHHYIO
okpyxkeHus U-Boot «bootstopkey». CoenaTb 3T0O MOXKHO B KOHCOJIM 3arpy34nKa, a TaKXe B
KOHCcoNM Linux.

[Tpu 3afmaHuy MapoJjIs CAeNyeT YUUTHIBATh, YTO Ha BBOJ ITApPOJIsS OTBONUTCS ONpenereHHoe
BpeMs, 3aJaHHOe B nepeMeHHOU okpyxkeHus U-Boot «bootdelay» B cekynpax. Ilpu
YCTAHOBKE MJIMHHBIX U CJIOKHBIX ITapojiell HeoOXOOMMO YCTAaHOBUTH COOTBETCTBYIOIIEE
BpeMsi, JOCTATOYHOEe [JIs BBOAA IapoJjisi, YTOOK ObIJla BO3MOXKHOCTH BOUTH B KOHCOJIb
3arpy3yduka.
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[Ins u3MeHeHHUS IapoJsd BXOfa B 3arpy3uuk, HanmpuMep, Ha «abc123» u BpeMeHHU BBOfa
mapoJsis Ha 5 cek. B KoHconmu U-Boot Heo6xXoguMo mocaeq0BaTeIbHO BHIIOTHUTS KOMAaHIbL:

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

Ilns u3MeHeHusd IIapoJjyid B KOHCOJIH Linux HGO6XOHHMO IociaenoBaTeJIbHO BEBIIIOTHUTD
KOMaH[OEI:

| echo 0 > /sys/block/mmcblk@bootl/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 |
reset |

| 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 |
6.10 KannbpoBKa CEHCOPHOro 3KpaHa

B ClIy4a€ OTCYTCTBUA HUIIA HETOYHOU PE€aKIMKu Ha HaXaTHe 3KpPaHa CeHCOpHOﬁ ITaHEeIINn,

He00X0OUMO BBHITIOJIHUThL €€ KaJuOPOBKY Yepe3 CUCTEMHVIO YTUIUTY NTN00 U3 CUCTEMOMU
KOHCOJIU C TIOMOIIIbI0O KoMaHAk! ts calibrate:

| ts calibrate |

7 OOHOBJIEHHE IPOrPaMMHBIX KOMIIOHEHTOB

[Tpubop MOCTABISIETCS C YCTAaHOBIEHHBIM HEOOXOMMMHIM IPOTPAaMMHBIM 00eCIedYeHueM.
Ecnu B mpolecce 3KchayaTaluyd npubopa BO3HUKHET HEOOXOOUMOCTh OOHOBIEHUS
CHUCTEMHOT0 MPOTrpaMMHOTO of0ecledeHHs, clegyeT 00paTUTHCS HA MPeOnpUsTHe-
HU3TOTOBUTEIID.

OOHOBNIEHUE TMPUKIIAAHOTO IPOTPaMMHOr0 oOecliedeHus [OCTYIHO IOJb30BATENI0 C
IIOMOIIIbI0 Cpefibl pa3paboTKu Agava, UMM 4Yepe3 CUCTEMHYI0 YTUJIUTY MaHEJH.
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7.1 ObHoBneHune npoekta CODESYS ¢ ucnonbsoBaHmeM CUCTEMHOM
YTUIIUTDI
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PlcLogic
Application.a PP
Application.cre

Co3paHue 3arpy304HOro apxmea

O6noBnenue npoekra CODESYS ¢ momouipi0 CUCTEMHOW YTUJUTH IPOU3BOOUTCSH B
CIenymwoleM IOopsaKe:

» CO3[4aTb 3arpy304Hbli apxus ¢ npoekTom CODESYS, Ans 3TOro OTKPbITh MPOEKT B cpeae
CODESYS 1 co3paTb 3arpy304Hoe npunoxeHue (MasHoe MmeHto \OHnanH \Co3gaTtb
3arpy304Hoe npunoxeHne \CoxpaHnTb), NOJyYeHHbIe hansibl NOMecTuTb B ZIP apxuB, B
NTOre AOJKEH NOSYYUTHLCS apXmB, COOEPXKaLLUI B KOpHe Tpu hanna (nanka «PlcLogic» n
nBa anna «Application.app, Application.crc».
nogrotosutb USB Flash HocuTenb, NpegBapuTenbHO 0ThopMaTMPOBaB €ro B hansioByto
cuctemy FAT32. MoMeCcTUTb NOJly4YeHHbIN apxuB B KopeHsb flash HocuTens.

* IepenTn B CUCTEMHYIO YTUWINTY nepesarpys3ns KOHTPOJIep, NpU 3arpy3ke BO BpeMs
OAHOKPATHOro 3BYKOBOI0 CUrHaJsla Ha)kaTb Ha 3KpaH 1 yaep>xuBaTb, 4,0 MOBTOPHOIO
3BYKOBOro curHana. Beectu napons: 111111.

* MepenTun Ha BKNaakKy «ObHoBNeHUe», 3aTeM NoaKAYUThb flash HocuTens Yyepes USB OTG
nepexofHuK, BbIOpaTb M3 CINCKA 3arpy304HbIA apXuB, HaXXaTb KHOMKY «OOHOBUTb».
NoxpaTbca coobuieHns «OBHOBAEHME YCMELWHO» N HaXaTb KHOMKY «OK».

= MepenTy Ha BKNaaKky «lepe3anyck» 1 HaxaTb KHOMKY «lepe3anyck».

8 CyOMoay1u paciIMpeHus

HpI/I60p nMeeT MOOYJIIBHYIO aPXUTEKTYDPY, IO3BOJNIAIOIOYIO YCTaHABIUBATL B CJIOTEI
pacCmipenund CY6MO)IYJ'[I/I BBOOaA-BEIBOld PA3JIMYHOT'O THIIA.
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PacnonoxeHune cybmonynen

Bcero MoXHO yCTaHOBHUTH 0 gecsaTu cyomonyinen. CI0oTh UMEIOT yCIIOBHOE 0003HaYeHUe
«A», «B», «C», «<D», «E», «F», «G», «H», «I» 1 «K».

HekoTopble cybMoayv He UMEIOT rabBaHUYECKON pa3Ba3ku. Bo
n3bexxaHve NoBpexaeHus npubopa BCe NOAKIOHaEMOE K HEMY
obopynoBaHue (KoMnbloTep, ceTeBoe obopynoBaHMe, 4AaTHNKK U p.),
MMEeloLLee KNEMMbI 3a3EMJIEHUS, [IOXKHO BbITb HAAEXKHO 3a3eMJIEHO.

He ponyckaeTcs npoTekaHue no Lensm npubopa napasnTHbIX TOKOB U1
nepeHanpsXXeHWi, BbI3BaHHbIX HEKAYE€CTBEHHbIM 3a3eMIeHNEM
NOAK/IYEHHOr0 060pyA0BaHMS 1 APYrMU NPpUYMHaAMK. Mpw
HeobXoAMMOCTM cnefyeT NCMosb30BaTh BHELLHIE YCTPONCTBA
raJibBaHNYECKOW N30M18LMMN.

YcTaHOBKa U n3BNneYeHne cybmoaynein 0OMKHa BbIMOAHATLCS TONbKO MpK
OTKJIIOYEHHOM NUTaHUK npubopa.

8.1 Tunbl cydbmopynen
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0O603HaveHune OnucaHune Tun MpuMeyaHune
CybMopAynM aHaNOroBbIX BXO/,0B/BbIXOA,0B

Al 4 Bxona Tok: 4-20 MA, 0-20 MA, 0-5 MA MorpewHocTb n3mepeHus 0.5 %

2 BX0Aa e MorpewHocTb nsmepenus 0.5 %
AIO 2 BbiXoda Hanpsxenne: 0-10 B Ina TokoBoro Bbixoda R, = 500 Om
TepMoConpoTuBIeHNS:
Riax = 3900 0
e , Pt100, Pt1000, 50M, 100M, 50, 1001 0 70 mB
BXoAa Tepmonapei: TXK(L), TK(), THH(N), TXA(K), —m= = "%
TMN(S,R), TMP(B), TBP(A-1, 2, 3), TMK(T) OHHOCTD 0.5 7
T™PA 4 Bxona TepMoCOnpoOTUBNEHUS: Riax = 3900 OM
A Pt100, Pt1000, 50M, 100M, 501, 100M. ToyHocTb 0.5 %
TepMoCONpPOTUBNEHUS: Ruax = 450 OM
TMPAL 4 Bxopa Pt100, 50M, 100M, 50, 1001 TouHoCTb 0.25 %
KaHan 1: TepmoconpoTuBieHus:
Riax = 3900 O
Pt100, Pt1000, 50M, 100M, 500, 100M. Um - +70 :B
™™C 5 Tepmonapbl: TXK(L), TXKK()), THH(N), TXA(K), Tmax ~ 0.5 %
BXoAa TNN(S,R), TNP(B), TBP(A-1, 2, 3), TMK(T) O4HOCTE U5 %
KaHan 2: MocTosiHHoe HanpsikeHne +/-1600MB Unx = 1600 MB
anan c: TI0CTOAHHOE Hanpenme ToyHocTb 0.5 %
CybMoAynu ANCKPETHbIX BXOA,0B/BbIXOA0B
DI 4 Bxona CyxoW KOHTaKT Fpynnosas onropasesska
y Uome. = 24 B, L. = 1 MA
. [pynnosas ontopas3ss3ka
DI6 6 BX040B CyXOln KOHTaKT
A y Uome. = 24 B, L. = 1 MA
r
DO 4 Bbixona OTKPbITLIA KONNEKTOP UPY""'I0=Bazﬂ40I'éTOIp3339:K;OO A
SIM 2 Bbix0aa Cumicrop 8I‘IT0pa=BBj32K260C Se;laekmo:e;&em 4yepes HoJb
R 2 BbIX04a KOHTaKTbl pene Uom. = ~220 B, I = 2 A
OTKPbITLIA KONIEKTOP [pynnosas onTopasBa3ka
D06 6 Bbixonos (yrpaBneHue WaroBbIM ABUraTeNem) U, = 24 B, ., = 200 MA
. [pynnosas onTopas3ss3ka
DO6L 6 BbIXOL0B OTKPbITbIA KONIEKTO
A P P Ume = 24 B, 1, = 200 MA
. [pynnosas onTopas3ss3ka
ENI 2 aByxa3sHbix Bxofa Cyxon KOHTaKT
AByX® Aaly U = 24 B, e = 1 MA
WHTepdeiicHbie cybMonynu
MoXeT 6bITb YCTaHOBJIEH TOJIbKO OAUH cyﬁmop,ynb.
OpHoBpeMeHHan pabota c cybmopynem GPRS He
RS-485 2 KaHana 2 x RS-485 ponyckaercs
IpynnoBas ontopa3esa3ka. CkopocTb Ao 230400 6uT/c
MoXeT 6bITb YCTaHOBJIEH TOJIbKO OAUH cyﬁmop,ynb.
CAN 1 kanan 1 x CAN IpynnoBas ontopa3easka. CkopocTb fo 1 Mébut/c
MoXeT 6bITb YCTaHOBJIEH TOJIbKO OAUH cyGMop.ynb.
GPRS 1 x GPRS OpHoBpeMeHHas pabota c cybmonynem 485 He

ponyckaeTcs

8.2 Cyobmonynb aHanoroBbix Bxonos Al
CyOMopnymb aHaJIOrOBBEIX BX0MI0B Al mpegHa3Ha4eH [JIs BBOJA 0 YeThIpeX YHUDUIIMPOBAHHBIX

dHAJIOTOBBIX CUTHAJIOB TOKd W HaAIIPAZKEHHI. Kamnmﬁ KaHaJl MOXKeT OBITh WHOUBUOYAJIBHO
HaCTPOEH Ha IIPHEeM TOKOBOT'O CHUTHaJIa MUJIN CUT'HaJla HalIpAZKEHHU .

8.2.1 TexHM4YeCKne xapaKTepucTuku cyobmopyns



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)

8.2.2 HazHayeHue KOHTAKTOB pa3beMoB cyoMoayns

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.

8.3 Cybmonynb aHanoroBbix 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.

8.3.1 TexHM4YeCKMe XapaKTepUCTUKK 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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8.3.2 Ha3Ha4yeHMe KOHTAKTOB pa3beMoOB cybmoayns
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.

8.4 Cyomonynb usmepeHus temnepartypol TMP

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

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

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

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

8.4.1 TexHM4YECKMUEe XapaKTepUuCTUKK cyomoayns

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

[ogrrpyeHKe TeapMOCOTROTHEBNEHMA NagxneTeHHe TepMoTaRH
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Cxema nogkntoyeHma cybMmoayna nsmepeHns temnepatypbl TMP

TexHUUeCcKre XapaKTePUCTUKU CYOMOTYIIsl U3MepeHus TemmepaTypsl TMP:

MapamMeTp 3HavyeHune
Yncno BXoOHbIX KaHa10B 2

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

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

Mpepen oCHOBHOW NpuBELEHHOW NOrpewHocTr, % 0.5

[dnanasoH n3mepsemMoro conpoTmeieHns, Om 0 - 3905

V3mepuTenbHbIN TOK AN TepMOCONpoTUBAEHUN, He bonee, MA 1

CxeMa noakJilyeHnsa TepMoCconpoTUBIEHUA TpexnpoBogHas

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

CxeMa nogkJilo4eHus Tepmonap [ByxnpoBoAHas

lMonoca nofaBfieHNs peXXeKTopHoro uneTpa, My oT 49 no 51

Koath¢h. mogaBneHus pexxektopHoro dunbtpa, dB 62

MocTosiHHas BpeMeHn ®HY, ¢ 2,0

Bpems onpoca cybmonyns, He 6onee, Mc 10

"anbBaHMYyecKas n3onaums OTcyTcTBYeET

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

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

Pa3beM KoHTaKT Ha3sHauyeHue

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

X1

X2

wNEE WN

8.5 Cyomonynb usmepeHusa remnepartypol TMP4

CyO6Mmonynb u3MepeHus temnepatypsl TMP4 nmpenHa3HauyeH Ojis BBOMA OO0 YETHIPEX CUTHAJIOB
TEPMOMETPOB COIIPOTUBJICHUS.

CYGMOJIYJ'[B OCHaIlleH IPYXKUWHHBEIMA PA3beMaMHU OJId IMOOKIIOYEHHNS IIPOBOOOB OTATYMUKOB.
TepMOCOHpOTI/IBJ'[eHI/If{ IIOOKIIIOYAIOTCA IIO TpeXHpOBOHHOI;I cxXeMe.

IIng MOHTaXa UM OEeMOHTaxa IIpoBOOa HeO6XOD,'I/IMO OTBepTKOI;I HaXaThb Ha
COOTBGTCTBYIOH.IPII:I A3BIY0OK pa3beMa.

8.5.1 TexHM4YeCKUe XxapaKTepucTUKn cyomopyns



Mogyne TMP4

X1
Tenk | RoHy
B, 3 i2
Bx.2 | 11 Al
Bx.1 w0 —T
Bx.3 -] 1
Bx.Z | @ i
Bx.1 7 I
Bx .3 & 2
Bx.2 B [ s
Bx.1 1
Bx. 3 3
Bx.2 2 i
Bx. 1 1 I

NogxnmyenMe TEPMOCONPOTHEIEHMI

CxeMa nogksitoyeHns cybMmoayns namepeHus
TeMnepaTypbl TMP4

TexHuueckre XapaKTePUCTUKU CYOMOIYIIst u3MepeHust TeMmnepatypsl TMP4:

MapameTp 3HavyeHune
Yncno BXoOHbIX KaHa10B 4

TepmoconpoTueneHus: Pt100, Pt1000, 50M,

Twun BXOOHbLIX KaHas0B 100M, 50, 100N

Mpenen 0oCHOBHOWM NPUBELEHHOWN NOrPEeLHOCTH, % 0.5

[dunana3oH nsmepsiemMoro conpoTtmeieHns, Om 0 - 3905
3mepuTenbHbI TOK A8 TEPMOCONPOTMBAEHUI, He bonee, MA 0.5

CxeMa nogkyeHna TepMoConpoTUBIEHNA TpexnpoBogHas
lMonoca noaaBsieHNs peXxeKTopHoro puneTpa, Ny oT 49 no 51
Koah@. nofaBneHns pexxekTopHoro punbTpa, dB 62

MNMocTosiHHasa BpeMeHn ®HY, ¢ 2,0

Bpems onpoca cybmonyns, He 6onee, Mc 10
anbBaHMyecKasa nsonaums OtcyTcTByeT

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

8.5.2 HazHayeHue KOHTAKTOB pa3beMoB cyoMmoayns
Ha3HaueHre KOHTAKTOB Pa3beMOB CyOMOMyIs H3MepeHus TeMmnepatypsl TMP4:

Pa3beM KoHTaKT Ha3HauyeHue

1 KaHan 1. TepmoconpoTuBieHNe n3MepuTenbHbin BXxog 1
KaHan 1. TepMoconpoTuBAEHNE N3MEPUTENbHBIA BXOS 2
KaHan 1. TepMOCONpPOTUBAEHNE N3MEPUTEBHBIN BXO4 3
KaHan 2. TepMOCONpOTUBIEHNE N3MEpPUTENbHbLIN BXo4 1
KaHan 2. TepMoconpoTuBAEHNE N3MEPUTENbHBIA BXOS, 2
KaHan 2. TepMOCONpPOTUBAEHNE N3MEPUTESBHBIN BXO4 3
KaHan 3. TepMoCOnNpoTUBIIEHNE N3MEpPUTENbHbLIN BXo4 1
KaHan 3. TepMoconpoTuBaeHne n3MepuTebHbIA BXOS 2
KaHan 3. TepMOCONpOTUBAEHNE N3MEPUTESBHBIN BXO4 3

X3
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10 KaHan 4. TepMoCONpoOTUBSIEHNE N3MEPUTENbHbLIN BXO4 1
11 KaHan 4. TepMoConpoTUBAEHNE N3MEPUTENbHBIA BXOS, 2
12 KaHan 4. TepMOCONpPOTUBAEHNE N3MEPUTESNBHBIN BXO4 3
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8.6 Cyomonynb usmepeHus temnepatypbol TMP4L

CybMonmynb maMepeHus temnepatypbl TMP4L npegHa3HauyeH [Jig BBOJAA [0 YETHIpPeX
CUTHAJIOB TEPMOMETPOB COIPOTUBIIEHUS.

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

IIns MOHTaXxa UM JeMOHTaXxa IIpoBoJa HeoOXOOMMO OTBEPTKOM HaXaTh Ha

COOTBGTCTBYKHHHﬁ A3BIY0K pa3béeMa.

8.6.1 TexHM4YeCKUe XapaKTepuCTUKK cyomopyns

Mogyne TMP4
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Nogrmovente TepMOCOODOTHBISHMI

Cxema nogknyeHmsa cybmoayns namepeHums
TeMmnepaTtypbl TMP4L

TexHU4ecKre XapaKTepPUCTUKU CyOMOIyIsl u3MepeHus TeMmnepatypsl TMP4:

MapameTp 3HavyeHune
Yncno BXOLAHbLIX KAHANoB 4
TepmoconpoTusneHus: Pt100, 50M, 100M, 501,
Tun BXOAHbIX KaHa10B
100n
Mpenen 0CHOBHOM NpPUBEAEHHOW MOrpPeLwwHoCcTH, % 0.25
InanasoH namepseMoro conpoTueaeHns, Om 0-450
3mepuTenbHbI TOK AN TEPMOCOMNPOTMBNAEHUA, He 6bonee, MA 0.5
Cxema nogkto4eHns TepMoCconpoTUBIEHNS TpexnposofHas
lMonoca nofaBfieHNs PeXXeKTopHOro uneTpa, Ny oT 49 no 51
Koath¢h. mopaBneHus pexxektopHoro dunstpa, dB 62
MNocTosiHHasa BpeMeHn ®HY, ¢ 2,0
Bpems onpoca cybmonyns, He 6onee, Mc 10
[anbBaHM4yeckas n3onaums OTcyTcTBYeET

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

8.6.2 HazHayeHue KOHTAaKTOB pa3beMoB cyoMmoayns

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

KaHan 1. TepMoConpoTUBAEHNE N3MEPUTESbHBIN BXog 1
KaHan 1. TepMoConpoTuBAEHNE N3MePUTESbHbIA BXOL, 2
KaHan 1. TepMOCONPOTMBAEHNE N3MEPUTESNbHbIN BXO4 3
KaHan 2. TepMoCconpoTuBAEHNE N3MepPUTESbHBIN BXog 1
KaHan 2. TepMoconpoTuBAEHNE N3MEPUTENbHBI BXO[ 2
KaHan 2. TepMoCconpoTuBaeHne n3mMepuTesbHbIA BX0s 3
KaHan 3. TepMoCONpoTMBEHNE N3MEPUTENbHbIN BXo4 1
KaHan 3. TepMoconpoTuBAeHNE N3MepPUTENbHbIA BXOS 2
KaHan 3. TepMoconpoTuBAEHNE N3MEPUTENbHBI BXOS 3
KaHan 4. TepMoCconpoTuBAeHne n3mepuTesbHbIn BXos 1
KaHan 4. TepMOCONPOTMBIIEHNE N3MEPUTESbHbIN BXO4 2
KaHan 4. TepMoconpoTuBAEHNE N3MEPUTENbHBI BXOS 3
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8.7 CybMoaynb nsmepeHus TeMnepaTtypbl U Yr1epoaHOro noTeHuMana
TMC

CyOMonynb U3MEpPEHUS TeMIlepaTyphl U YriepogHoro noreHuurana TMC npefHa3HayeH A
BBOJla CUTHAJIOB TEPMOMETPOB COMPOTHUBIEHUS U TEPMOIJIEKTPUUECKUX ITpeoOdpa3oBaTesei
(Kanan 1) u MOCTOSHHOTO HaIpsXkeHUsd B ouanal3oHe +/- 1600 mB (Kauan 2) .

Kanan 1 MoxkeT ObHITb HAaCTPOEH Ha IPHEM CHUTHAlla OT TEPMOCOIPOTHUBIEHUS WU
TepMmomnaphl. Kanan 2 npegHa3HayeH TOJIBKO [IJIsI U3MEPEHUS ITOCTOSSHHOTO HaIlpPsIXKEeHUs B
nuana3oHe +/- 1600 mB. Cybmonynb ocHallleH NPYyKAHHBIMY pPa3beMaMy OIS MOAKITIOUEHUS
IPOBONOB MAaTYMKOB. Tepmomapa NOOKIHYaeTCsS IO OBYXIPOBOJHOU CXeMe,
TEPMOCOIIPOTHUBIIEHUE - IO TPEXIPOBOOHOM.

[TopknioueHrue TepMomap K MpuOOpy HOJIXKHO IPOU3BOAUTHCA C MOMOIIBIO CIIELHaIbHBIX
KOMIIEHCAIIMOHHBIX (TePMO3IEKTPOOHEIX) MMPOBOOOB, M3TOTOBIEHHHX U3 TEX K€ CaMhIX
MaTepuajoB, YTO U TepMmomnapa. [Ipu coeguHEHUM KOMIIEHCAIIMOHHBEIX IIPOBOMIOB C
TepMOTIapoy u IpubopoM He0OX0OUMO COOMIONATh MONSAPHOCTE. [Ipy HApYIIEeHUN yKa3aHHbIX
YCJIOBUM MOTYT BO3HUKATh 3HAUMUTEJIbHLIE MOTPEIIHOCTHU NPU U3MepeHUH. Bo usbexanue
BIIUSIHUSA TTOMeX Ha M3MEPUTENbHYI0 4acTh npubopa JTUHUIO CBI3U IMpubopa C JaTYUKOM
PEKOMEHAYeTCSI 9KpaHUPOBaTh (CM. pUCYHOK). OmIeTKy 3KpaHa ClefyeT COeIUHSATh B OMHOU
TOYKe C 00IIel CUTHAJIbHOM IIembio mpubopa. B KauecTBe 0o0Iel CUTHAIbHON 1€ MOXKET
BhICTynaTh . OmeTka 3KpaHa [0JIKHa OBITh HafleKHO M30JIMPOBaHa OT 3JIEKTPUUYECKOTO
KOHTaKTa C JAPYTMMM INPOBONHUKAMU U 3MIE€MeHTaMU MeTalludeCKuxX KOHCTPyKiuuu. He
IOIyCKAeTCs MCIO0JIb30BaTh TePMOIaphl C HEU30JIMPOBaHHLIM Pab0O4YMM CIIaeM.

IIng MoHTaxa WK [eMOHTa)Xa IIPOBOoAa HeoOXOOMMO OTBEPTKOW HaXaThb Ha
COOTBETCTBYIOIINM 390K pa3dbeMa. BCTPOeHHBIM HAaTYMK TeMIlepaTyphkl XOIOJHOTO Clas
PacIoioKeH B HETIOCPEICTBEHHOM O6/IM30CTH K pa3beMaM.
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Cxema nogkntoyeHmsa cybmonyna TMC

8.7.1 TexHn4YeCKne xapaKTepucTuku cyobmopyns

TexHU4YeCKHEe XapaKTePUCTHUKHU CYOMOOyns HM3MepPeHHs TeMIepaTyphl U YIJIepOmHOI0
nmoteHnuana TMC:

MapameTtp 3HayeHue
Yncno BXOLHbIX KaHAN0B 2

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

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

Tun BXOAHbIX CMrHanoB (KaHan 2) MocTosiHHOE HanpsXXeHue

Mpenen 0CHOBHOM NpPUBEAEHHOW MOrpPeLwwHoCcTH, % 0.5

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

i3mepuTenbHbI TOK A8 TEPMOCONPOTMBAEHUIA, He bonee, MA 1

Cxema nogkto4eHns TepMoCconpoTUBIEHNS TpexnposofHas

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

CxeMa nogknoyeHnsa tTepMonap [ByxnposogHas

[nanas3oH namepsaeMoro Hanps>xeHusa (KaHan 2), mB -1600...+1600

lMonoca nofaBssieHNs peXXeKTopHOro uneTpa, Ny oT 49 no 51

Koath¢h. mogaBneHus pexxektopHoro dunbtpa, dB 62

MNocTosiHHas BpeMeHn ®HY, ¢ 2,0

Bpems onpoca cybmonyns, He 6onee, MC 10

"anbBaHMYyeckas n3onaums OTcyTcTBYeET

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

8.7.2 HazHayeHue KOHTAaKTOB pa3beMoB cyoMmoayns

Ha3HaueHUe KOHTAKTOB Pa3beMOB CyOMOAOy/s U3MepeHus temnepaTypsl TMC:

Pa3beM KoHTaKT HasHauyeHue
1 KaHan 1. TepMOCONpoTMBAEHNE N3MEPUTENBHLIN BXoA 1 / Tepmonapa «+»
X1 2 KaHan 1. TepMoconpoTuBaeHWe n3MepuTesbHbIA BXog, 2 / Tepmonapa «-»
3 KaHan 1. TepMoconpoTuBeHe N3MepuTesbHbIA BXoL 3
1 KaHan 2. HanpshxeHne nsmeputenbHbin BXxog 1
X2 2 KaHan 2. Hanps»xeHne nsmeputenbHbI BXog 2
3 KaHan 2. He ncnosb3yeTtcs.
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8.8 CybMmopynb auckpeTtHbix BXxonos DI

CyOMonynb OUCKPEeTHHIX BX04oB DI mpemHa3HaudeH Ojig BBOHA OO YETHIPEX OUCKPETHHIX
CUTHAJIOB THIA «CYXOM KOHTAKT» UJIU «OTKPHITHU KonnekKTop». Kanantl 3 u 4 cyoOMonyns
MOTYT BBEICTYTIATh B POJIM CUETHHIX BXOJOB (KaK BBICOKOCKOPOCTHBHIX, TaK U HU3KOCKOPOCTHBIX)
¢ pyHKIHel anTUApeOe3ra O BO3MOKHOCTU MCIOIb30BaHNUS NATUUKOB C MeXaHUYEeCKUMU
KOHTakTaMu. CyOMOZy/ib UMeeT IPYNIOBYI0 ralbBaHUUECKYI0 U30JIAIUIO.

8.8.1 TexHM4YeCKUe XapaKTepuCTUKK cyomopyns

Momyae DI Megyne DI
X1 {¥X2) X1 (X2}
KomwT. Lens EonT
1 — . 1{3)| 1
1 -~
2 " — x.2{4) 2 —l\‘
e s ras Ay OB 3 —
HaTYMKE THOA "CY¥XoH KOHTAET" HaT9Me THOA "OTHKPHTHA KoRmaETop"

DpuMedanie: FEoHTAKTH 3 passaMoB N1 H X2 obbeRHHeHN.

CxeMa noak/to4YeHns cybmMoaynsa AUCKPETHbIX BX0A40B DI

TexHUYeCKre XapaKTePUCTUKH CYOMOIYIIsT UCKPETHRIX BX0moB DI:

MapameTp 3HauyeHue
Yuncso BXOA4HbIX KaHa0B 4
Twvn BXOOHbIX KaHaJi0B CyXx0l KOHTaKT, OTKPbITbIA KONNEKTOP
YnCNo CHeTHbLIX KaHaoB 2
MakcuMasibHaa YacToTa CYETHbIX UMMYNbLCOB, KLY 10 (0,09
HoMuHanbHOe Hanps)XeHne KoMMmyTaumu, B 24
HoMWHaNbHbLIN TOK KOMMYyTaumm, MA 1
Bpems onpoca cybmonyns, He 6onee, Mc 10
anbBaHMYyecKasa n3onaums EcTb, rpynnosas

MoTpebneHne oT BHYTPEHHEr0 NCTOYHUKa 24 B, He 6onee, MA 4

Tlpu BKIOYeHnY GyHKIME aHTHAPeGesra.

8.8.2 HazHayeHue KOHTAaKTOB pa3beMoB cyoMoayns

Ha3HaueHre KOHTAKTOB Pa3beMOB CyOMOAYJ S AUCKPETHHIX BX0m0B DI:

Pa3zbeMm KoOHTaKT Ha3HayeHue

1 InckpeTHbIn BXO4 1
X1 2 INCKpPEeTHbIN BXOA, 2

3 o6wuin’

1 IncKpeTHbIN BXOA4 3
X2 2 InCKpeTHbIN BXOA 4

3 o6wuin’

"O06mue KOHTAKTH CyOMOMY/Is COeNUHEHE MeXTy COOOI.
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8.9 Cyomonynb guckpetHbix BxonoB DI6
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CxeMa nogknyeHmsa cybmooynsa QUCKPETHbIX
BxonoB DI6

Cybmonynbs OUCKPETHHIX BxomoB DI6 mpenHasHayeH OJs BBOMA [0 IIECTH AUCKPETHHIX
CUTHAJIOB THIIA «CYXOM KOHTAKT» UJIM «OTKPHITHIU KoJyeKTop». Kanansl 3 u 4 cyOMonyns
MOT'YT BEICTYIIQTh B POJIK CUETHBIX BXOJ0OB, KaK BEICOKOCKOPOCTHBIX, TaK U HU3KOCKOPOCTHEIX
¢ pyukiuen antugpebdesra s BO3MOKHOCTY MCIIOIb30BAHUS OAaTUMKOB C MEXaHUYEeCKUMU
KoHTaKTaMu. Kananel 3 u 4 cyOMonyns MOTyT paboTaTh B peXkuMe U3MEpPeHUs mepuona
UMITy71bCOB. CyOMO[YyJIb UMEET I'PYIINOBYIO ralbBaHUYECKYIO U30JISIHIO.

8.9.1 TexHMYECKME XapaKTEepPUCTUKK CyOMoayna AUCKpeTHbIX BxoaoB DI6:

MNapameTp 3HayeHune

Yncno BXOLHbIX KaHA0B 6

Tuvn BXOOHbIX KaHaJsi0B CyXxOlN KOHTaKT, OTKPbITbIN KONNEKTOP
Ynco cHeTHbIX KaHasl0B 2

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

InanasoH n3mepeHus nepmnoma NMMNyJsbCcos, C 0,01 -650

HoMunHanbHOe Hanps»XXeHne KomMmyTauuu, B 24

Bpems onpoca cybmonyns, He 6onee, Mc 10

HoMWHanbHbIN TOK KOMMyTaumu, MA 1

[anbBaHM4yeckas n3onaums EcTb, rpynnosas

[1] ITpu BKoueHUU QYHKIMY aHTHApPeOe3Ta.

8.9.2 Ha3sHayeHMe KOHTAKTOB pa3beMoB CyOMoayns auckpeTHbix Bxopos DI6:

Pa3bem KoHT. Ha3HavyeHne
X1 1 OnCKpeTHbIN BXoa 1

X1 2 IVCKPeTHBbIN BX0oa 2
X1 3 IncKpeTHbIN BXOA 3
X1 4  06wwnin’

X2 1 AncKpeTHbIN BXOL 4
X2 2 INCKpeTHbIN BXOA 5
X2 3 ONCKpeTHbIN BXOA 6
X2 4 0bwmn’

"O06mue KOHTAKTH CyOMOMY/IS COeNUHEHE MeXTy COOOIL.

8.10 CybMoaynb AUCKPETHLIX BbIXOAO0B TUMA «OTKPbITbIA KONNEKTOP»
DO
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CYGMOJIYHB OUCKPETHBIX BBEIXOI0B DO IIpefHa3Ha4YeH OJId BBIBOOA OO0 YEThIPpEX NHCKPETHRIX
CHUTHAJIOB THIIA <<OTKpI>ITBII;I KOJIJIEKTOP». Cy'6MOJIy'J'[B HMeEeT T'PYIIIIOBYIO I'aJIbBAaHUYECKYIO
N30JIAIHIO.

8.10.1 TexHMuYeckue xapakTepucTuKu cyomopyns

Mogyne DO

= v
X1({X2) |
Oens | KomT. A m
?
LH == ~
Baexl (3) 1 + H
B2 (4) 2 =
S 3 O -V

puMeganmes: KoHraxrTd 3 passemon X1 m X2 ofnenMHeHt.

CxeMa nogkJoyeHns cybMmoayns AUCKPETHbIX Beixogos DO

TexHUYeCKHe XapaKTePUCTUKYU CYOMOIYJIsI AUCKPETHHIX BEIX0H0B DO:

MapameTp 3HavyeHue
Ynco BbIXOOHbIX KaHas0B 4
Tvn BbIXOAHbLIX KaHA10B OTKpbITHIN KONNEKTOP
MakcuMasibHOe Harnps)XxeHne KomMmyTauuu, B 24
MakC/MManbHbIA TOK KOMMyTauuu, MA 200
Bpems onpoca cybmonyns, He 6onee, Mc 10
"anbBaHMYyecKas n3onaums EcTb, rpynnosas

MoTpebneHne OT BHYTPEHHEr0 UCTOYHUKa 24 B, He b6onee, MA O (oTcyTcTBYET)

8.10.2 Ha3HayeHue KOHTAKTOB pa3beMoB cybmopyns
Ha3HaueHre KOHTAKTOB Pa3beMOB CyOMOMYIs OUCKPETHHIX BEIX0H0B DO:

Pa3zbeM KOHTaKT Ha3Ha4yeHue

1 IncKpeTHbIN Bbixog 1
X1 2 INCKpeTHbIN BbIXog 2

3 06wt

1 ANCKpeTHbIN BbIX04 3
X2 2 INCKpPeTHbIN Bbixon 4

3 06wt

"O6mue KOHTAKTHE CyOMOMY/IS COeNUHEHE MEeXy COOOI.

8.11 CybmMopynb AUCKPETHLIX BbIXOAOB TUNA «OTKPbITbIW KOJIIEKTOP»
DO6

CyOMopymnb oucKpeTHHIX BbIX00B DO6 npenHa3HaudeH OJ1s BEIBOAA OO LIECTU OUCKPETHHIX
CUTHAJIOB THUIIA «OTKPHITHY KOJIJIEKTOP» WUJIW YIIPaBJIEHUS ABYMS OpadBepaMU LIArOBBEIX
nBuraTteneun mo curHamaMm: STEP, DIR, ENABLE. CyOMonoynb uMeeT TPYIIOBYIO
rajJibBaHU4YEeCKY0 U30JISALHUI0.
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CxeMa noakJIln4yeHna Mooy ANCKpeTHbIX Bbixofos DO6

8.11.1 TexHu4Yeckue xapakKTepucTUKM MOAYNA AUCKPETHbIX BbixoaosB DO6

MapameTp 3HauyeHue
Yuncno BbIXOOHbIX KaHa10B 6
Tvn BbIXOLHbLIX KAHAI0B OTKpbITHIN KONNEKTOP
MakcrMasibHoe HanpsaXeHne KoMMmyTauuu, B 24
MakCcMasibHbIA TOK KOMMyTaLumn, MA 200
MakcnMasbHas YacToTa CUrHasia Ha kaHane STEP, k' 6
Bpems onpoca cybmonyns, He 6onee, Mc 10
[anbBaHM4yeckas n3onaums EcTb, rpynnoBas

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

8.11.2 Ha3HayeHMe KOHTAKTOB pa3beMOB MOAYNA OAUCKPETHbIX Bbixoaos DO6

Pa3beM KoHTaKT Ha3HayeHue
1 INCKpeTHbIN Bbixog 1
InckKpeTHbIN Bbixoh 2 unu STEP warosoro gsuratens kaHana 1
INCKpeTHbIN BbIXo4 3
[VCKpeTHbIN Bbixog 4
InckpeTHbIN Bbixoh 5 unu STEP warosoro gsuratens kaHana 2
IVCKPeTHbIN BbIXO4 6
Obuwnin

X1

X2

A W NEPE WN

8.12 CybMoaynb AUCKPETHbIX BbIXOAOB TUMA «OTKPLITbIA KONNEKTOP»
DO6L

CyOMonynb QUCKPETHHIX BEIX0O0B DOGL mpemHa3HadyeH IJIs BBIBOMA [0 IIECTH OUCKPETHBIX
CUTHAJIOB THUIIa OTKPHITHIM KOJaeKTop». CyOMOOy/nb UMEET T'PYIIIOBYIO rajibBAHUYECKYIO
U30JIALHUIO.
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CxeMa MoAK/Mo4YeHNS MOAY A ANCKPETHbIX BbIXOLOB
DO6L

8.12.1 TexHu4Yeckue xapakKTepucTUKU MOAYNA AUCKPETHbIX BbixoaoB DO6L

MapameTp 3HayeHue
Yncno BbIXOL4HBLIX KaHaN0B 6
Twn BbIXOL4HbLIX KaHasl0B OTKpbITLIN KONNEKTOP
MakcrMasibHoe HanpsaXKeHne KoMmyTauuu, B 24
MaKCManbHbIA TOK KOMMYyTaLumn, MA 200
Bpems onpoca cybmonyns, He 6onee, Mc 10
anbBaHM4ecKas n3onauus EcTb, rpynnosas

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

8.12.2 Ha3zHayeHue KOHTAKTOB pa3beMOB MOAYNA AUCKPETHbIX BbixoaosB DO6L

Pa3beMm KoHTaKT Ha3HavyeHue

1 InckpeTHbIn Bbixog 1
ANCKPEeTHbIN BbIXOA, 2
AVCKpeTHbIN BbIX04 3
INCKpeTHbIN BbIXoa 4
IVCKPeTHbIN BbIXO4 5
ANCKpeTHbIN BbIX04 6
O6wwuin

X1

X2

A W NNE WN

8.13 CybmMopaynb AUCKPETHbIX BbIXOAOB TUNA «CMMUcCTop» SIM

Cybmonynb OUCKPETHHIX BhIX0H0B SIM mpenHa3HaueH [/ BHIBOMA [0 ABYX OUCKPETHBIX
CUTHAJIOB TUIIa «CUMUCTOP» M CIYXKHUT OJId KOMMYyTalluM Harpy3KU II€epeMeHHOr0 TOKa.
CyOMopmynb MMeeT TPYIIIOBYI0 TajlbBAHUYECKYI0 H30MsAIui0. KoMMyTanuss HarpysKu
IIPOUCXOOUT INPHU Mepexofe HaNpPSIXKeHUsS dyepe3 HOJb. BHIXOOB CyOMOOYyNsS 3allUINEHBI
IIJIaBKMMU IpeoXpaHuTensaMu. [ 3aMeHbl IpeloXpaHuTenss Heo0X0OOUMO CHSTh 3aqHION0
KPHIIIKY Iprbopa ¥ U3BIeYb CyOMOIYIbh U3 CJIOTa.
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8.13.1 TexHM4yecKue xapakKTepucTuku cyomonyns

Mogyns SIM

X1 (X2)
Iens KoHT.
RH
Beixl (2) 1 1 O N
pewl (2)] 2 —l ~220B
Cewl (2) 3 - OF

CxeMa nogkstoyeHns cybMoayns ANCKPETHbIX BbIX040B SIM

TexHUYeCKre XapaKTePUCTUKHU CyOMOIYJIS AUCKPETHHIX BEIX0OOB SIM:

MapameTp 3HauyeHue
Yuncno BbIXOAHbIX KaHa10B 2
Tvn BbIXOLHbLIX KaHAI0B Cumuctop
HoMunHanbHoe Hanps)XxeHne kommyTaumu, B ~220
MakcMasibHbI TOK KOMMYTauum, A 2
MWHMManNbHBIA TOK KOMMYyTauum, MA 80
MakcnManbHas CKOPOCTb U3MEHEHNS HanpsXXeHna Harpy3sku, B/mkc 1000
Tun nnaBKoro npefoxpaHuTens 2 A, 250B,5 x 20 MM
Bpems onpoca cybmonyns, He 6onee, MC 10
"anbBaHMYyecKas n3onaums EcTb
MoTpebneHne 0T BHYTPEHHEro UCTOYHUKA 24 B, He bonee, MA 0 (oTcyTCTBYET)

8.13.2 Ha3HayeHne KOHTAKTOB pa3beMoB cybmopyns
Ha3HauyeHVe KOHTAKTOB Pa3beMOB CyOMOAYJS AUCKPETHHIX BEIXOAO0B SIM:

Pa3bem KoHTaKT Ha3HayeHue
1 INCKpeTHbIN Bbixog 1

X1 2 O6wwui Bbixoda 1

3 06w BbIxoga 1

1 IVCKPEeTHBIN BbIXO4 2
X2 2 O6wwui Bbixoaa 2

3 O6wmin BbIXOOA 2

8.14 Cybmopynb AUCKPETHbIX BbIXOAOB TUNA «pene» R

CY6MOJIYHB OUCKPETHEIX BEIXOOOB R IIpegHa3Ha4Y€H [OJId BBEIBOOaA OO0 ONBYX OUCKPETHBIX
CUTHAJIOB THIIa «PeJjie» U CIIYZKUT OJId KOMMYTallUl HAaIrPy3KH IIOCTOAHHOTO U IIEPEMEHHOTI0
TOKa.


http://docs.kb-agava.ru/view/%D0%A4%D0%B0%D0%B9%D0%BB:Image013.png

Monyne R

X1 (X2)

lens KoHT.
\CHE L1(2) 1 E——

oeml (2) 2 ———— K narpyske
L

HP.1(2) 3

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

8.14.1 Ha3HayeHue KOHTAKTOB pa3beMoB cyomopyns

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

8.15 Cybmopynb sHkoaepa ENI

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

TexHn4YeCKre XapaKTEePUCTUKU MOOYJIS OJUCKPETHHIX BEIXOO0B ENI:

MapameTp 3HavyeHue
Yncno aHKoLEepoB 2
TIN BXOAHbIX KAHA0B CyXx0N KOHTaKT, OTKPbIThIN
KONNEKTOP
MakcuMasibHaa YacToTa CYeTHbIX UMMYNbCOB, Kl L 400
Hanps»xeHne KOMMyTaLUN KOHTAKTOB (MepekoYaeTcs NporpamMmHo), B 12, 24
HoMWHanbHbIN TOK KOMMYTaumu, MA 5(npnV =12B), 10 (npn V = 24 B)
Bpems onpoca cybmonyns, He 6onee, Mc 10
anbBaHMYeCcKas n3onauuns EcTb, rpynnosas
MoTpebneHne oT BHYTPEHHEr0 UCTOYHUKA 24 B, He bonee, MA 60

8.15.1 Ha3zHavyeHue KOHTAKTOB pa3beMOB MoAayna 3HKoaepa ENI

Pa3beMm KoHTaKT Ha3HauyeHue

1 Bxon A nepsoro kaHana
Bxopn B nepsoro kaHana
Bxon Z nepsoro KaHasa
Bxon A BTOpOro KaHana
Bxopn B BTOpOro kaHana
Bxon Z sToporo KaHasna
O6wwuin

X1

X2

A W NNEE WN

8.16 Cyomopynb untepcencos RS-485

Cybmonyns unTepdeiicoB 485 nmpemHa3HauyeH OIS KOMMYHUKaLUX IMpubopa Mo TUHUIAM
cBs3u RS-485. CyOMoayb COCTOUT U3 ABYX HE3aBUCHUMBIX KaHanmoB RS-485 ¢ rpynmoBoi
raJbBaHUYECKOU N30IAIUEN.

CxeMa nmopkniouyeHuss cyomonynsa K nuauu RS-485 npuBepneHa Ha pucyHke 8. B ciydae
WCIIOJIb30BaHUS AMuHHOM nuHumM RS-485 (6onee 100 M), a TaKKe TMHUY, TPOKIafbIBAEMOK B
YCIOBUSX BO3AEWCTBUS 3HAYMUTEJIbHHIX 31€KTPOMArHUTHHIX IIOMEX, PEKOMEHAyeTCs
MCIIONTIb30BaTh 9KpaHUPOBaHHbIE Kabenu ¢ gpeHaxHbIM rmpoBogoM (KUIIBIB 1,5 x 2 x 0,78;
KHII3B 2 x 2 x 0,6 unu aHalOTH4YHLIE), CXeMa IOOKIIIOYEeHUSI KOTOPHX MpUBEeIeHa Ha
pucyHke 9. OkpaH Kabens clegyeT COeIUHSITh TOJbKO B OMHOM TOYKE C JIPEeHaXKHOU IEIbI0
COOTBETCTBYIOIIEX JINHUH.
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8.16.1 TepMUHMpPOBaAHUE JINHUMN

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

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

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

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

8.16.2 TexHUYeCKHUe XapaKTepUCTUKU, Ha3HAYeHUEe KOHTAKTOB, CXeMa NoAKJlo4YeHUs
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Cxema nogkntoyeHnsa cybmonyna 485 k nuHum RS-485

TexHUYeCKHe XapaKTePUCTUKU cyOMomyist uHTepdericos 485:

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

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

Ha3HauyeHre KOHTAKTOB Pa3beMoB cyOMonyss uutepdericos 485:

Pa3beM KoHTaKT HasHauyeHue

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

X1

X2

W NERFE B WN

8.17 Cyomopynb uutepcdencos CAN

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

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

8.17.1 TepMuHUpPOBaHUE JINHUMU

B okoHeuHHIX y31ax nuHUM CAN yCTaHABIUBAKOTCA TEPMUHAJIbHBEIE PE3UCTOPHl Rs*. [lns
TTOOK/TIOYEHNST BCTPOEHHBIX TEPMUHAJIBHEIX PE3UCTOPOB 00IuM conpoTupnenuem 120 OM, Ha
Ie4aTHOU IyIaTe CyOMOAyJis MpegycMoTpeHsl axkamiepsl XS1 u XS2 ans kanana 1, u XS3 u
XS4 pns xkaHana 2. YToObl HMOOKIIIOYKWTh TEPMHUHANILHEN pe3uctop 1-ro kaHama CAN,
HeoOX0OUMO 3aMKHYTh [AXaMIepoMm KOHTakTh 1-2 XS1 u XS2. [Ing mogkmio4dYeHus
TePMHUHAJIbHOTO pe3uctopa 2-ro kaHana CAN, HeoOX0guMO 3aMKHYTh KOHTAKTH 1-2 XS3 u
XS4. YToObl OTKIIOYUTh TEPMUHANIBHLIN PE3UCTOP, HEOOXOOUMO YCTaHOBUTD OXKaMIlep Ha
KOHTAKTH 2-3 XS1 u XS2 mns 1-ro kaHana, u XS3 u XS4 gns 2-ro ka”Hana CAN.

[Ins mocTyma K AXKamIlepaM TepPMHHAIbHBIX PE3UCTOPOB HEOOXOOUMO OTKPYTUThH U CHSTH


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

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

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

8.17.2 TexHU4YecKue xapakKTepucTUKMU, Ha3Ha4YeHMe KOHTAKTOB, CXeMa NoAKJII0YeHuUs
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Cxema nogksitoyeHns cybmoayns CAN K 3KpaHUPOBAHHON NHUK
CAN ¢ gpeHaxHbIM

TexHUYeCKMe XapaKTEePUCTUKK cyOMomyis uHTepdeiicoB CAN:

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

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

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

Yuncno y3nos, Makc. 30

[OnvHa oTBETBNIEHUSA JINHUN, MAKC. 0,3m

Ha3HayeHre KOHTAKTOB Pa3beMoB cyoMomynst uHTepdeiicoB CAN:
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Pa3beMm KoHTaKT Ha3sHayeHue
1 KaHan 1. Curnan CAN-H

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

8.18 Cybmopynb mopema GPRS

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

MopeM MOXKeT BBHITIOTHSATD ClIeAyIole QyHKINUN:

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

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

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

8.18.1 Pabota mopgema

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

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

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

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

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

* BHELLHWWN CUTHAN BKJIIOYEHUS / BbIKJIIOYEHNS MoAayns.

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

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

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

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

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

8.18.2 TexHU4YeCKMe XapaKTepPUCTUKMN U CXeMa NOoJKAIo4YeHUs

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

Cxema nogka4yeHns curHana NMPUHYAONTENBbHOI O
BKJItOYeHMS/BbIKto4eHNa mogeMa GPRS

TexHUYECKME XapaKTEPUCTUKHU cyOMomymst mogeMa GPRS:
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MapameTp 3HayeHue

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

npvem go 85600 6uT/c

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

CkopocTb 0bmeHa B pexume CSD 9600 6buT/c

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

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

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

Tvn BHELWHero AUCKPETHOro BXOAHOM0 CUrHaa

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

anbBaHu4eckas usonauus curHana ON/OFF MpucyTcTeyeT

MoTpebneHne OT BHYTPEHHEro NCTOYHMKa 24 B, umn.,

He Gonee 175 mA

Ha3HayeHWe KOHTAKTOB pa3dbeMa CUTHaJlla MPHHYAUTEIbHOTO BKIIOUYEHUS / BHIKIIOUEHUS
momeMa GPRS:

Pa3bem KoHTakT HasHa4yeHue
1 ON/OFF

X1
2 O6Lwwmn

9 MeToauKa KaIHMOPOBKH

KanubpoBKa mpegHa3HadYeHa [Jig OIpeneNeHHs OeWCTBUTENbHHIX 3HaYeHUH
METPOJIOTUYECKUX XapaKTEePUCTUK CyOMOmyseH.

Kanu6poBKe MMOIekaT aHAIOTOBEIE CyOMOIY/ M BBOOA-BLIBOMIA:

= cybMoay b aHanorosbix BXo4os Al;
= cybmoayib aHanoroBbix BX040B / BbIxoAoB AlO;
= cybMoay b n3mepeHnsa TemnepaTypbl TMP.

MexKanuOpPOBOYHHIH WHTEPBA - 2 Tofa.

9.1 CpenctBa KanubpoBKu

[Ipu npoBegeHUU KanuOpPOBKMU CyOMOOynei HOMKHBI IPUMEHSTHCS CHeAyIolINe CPefcTBa
M3MepeHUN U BCIIOMOTraTeNlbHOe 000pynoBaHueE:



HauwmeHoBaHue n TMN
Mpubop 15 NoBepku BobTMETpoB B1-12

KomnapaTop HanpsxeHns P3003 nnu
KanunbpaTtop Hanps>xeHns M320
KannbpaTop Toka M321

MarasuH conpoTussieHnn P4831
BonbTMeTp yHUBepcabHbIn B7-53/1

YacTtoTomep Y43-63

OCHOBHblE XapaKTepUCTUKHU

Knacc To4HOCTU B pexxume KannbpaTtopa
Hanps>xeHu - 0,0008

Knacc To4HocTm 0,0005

MNpenen 100 mB, 6 = £0,015 %
OcHoBHas norpewwHocTb 0,01 %

Knacc ToyHocTn 0,02/2:10°

AnanasoHbl n3mepenms (0...300) B, (0...1) A
Inana3oH namepeHus 0,1 'y - 200 My,
Knacc To4yHocTh 1,5

Idnana3oH namepeHusa 0-50 °C
LUeHa nenennsa - 0,1 °C
MorpewHocTb - 0,2 °C

TepmomeTp TJ1-4

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

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

KoMmreHCaLUnoHHbIe TEPMO3/1EKTPOAHbIE HCX npeobpa3oBaHuns curHana cootsetcTByeT HCX
npoBonda TepMonap

Mporpamma «CuctemHas ytuanTta MNK-40» (cM. #CucteMHada yTunauTta)

MpumeyaHue - [lonyckaeTcs NpYMeHeHne Lpyrux CpeficTs U3MEPEHNs 1 UcrbiTaTeNbHOro obopynoBaHus,
obecneymBaoLLnNX HE0OX0AMMbIE OCHOBHbIE NMnapaMeTpPbl N XapPaKTEPUCTUKHU (I'IOI'peLLIHOCTb
KOTOPbIX He

npesbllWaeT 1/3 npenena gonyckaemoro abCcontoTHOro 3Ha4eHNsi OCHOBHOW NOrPELUHOCTU
nosepsiemoro npmnbopa)

9.2 YcnoBua KaiMOpPOBKM M NOATOTOBKA K HEH

9.2.1 YcnoBusa KanubpoBKu
[Ipu npoBefieHNY KanuOPOBKY HEOOXOMUMO COOIIONATE CIEYIOLINe YCIOBHUS:

TeMnepaTypa OKpy>XatoLlero so3gyxa 20 £5°C
OTHOCUTEeNIbHas BNaXXHOCTb BO34yXa 30...80 %
ATMoc(pepHoe faBrieHne 84,0...106,7 klMa
Hanps)xeHne nuTaHus nepeMeHHoro Toka, B (cybmonynbs BIM 220V) ~220 £11 B, 50 £1 My
Hanps)xeHne nuTaHMAa NOCTOAHHOIO ToKa, B (cybmogyns bIM 24V) =24 +£1,2 B

9.2.2 NoaroToBkKa K Kanubposke

[TogroToBUTh K paboTe KanuOpyeMblyi nmpubop U BHIAEepXkKaTh ero IpPU TeMIepaType
KamuOPOBKY HE MEHee MBYX YacOB. 3allyCTUTb CUCTEMHYIO YTUIUTY U MMEPERTH Ha BKIAOKY
"Cyomopmynu". IlogrotoButh K paboTe 3TaloHHOe 000pymOBaHUHE, HCIOIh3YEMOE B
KanuOpOBKE, B COOTBETCTBUM C €T0 9KCIINTyaTAllMOHHOM JOKYMEHTAIHEH.

9.3 NpoBepeHne KanubpoBKMU

9.3.1 OnpepeneHne OCHOBHOW NPUBEeAEHHOW NOrPELLHOCTN NPU U3MEPEHUN BXOLHbIX
napameTpoB npu pabote ¢ nepBuYHbLIMM Npeodpa3oBaTensaMu, GoOPMUPYIOLLLUMHU
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BbIXOAHOW CUrHanN B BUAE CUrHaNa NOCTOAHHOIO TOKa.

a) K Bxomy cyOMoyisi BMECTO IIEPBUYHOTO ITPeodpa30BaTeIs HOIKIIYNTL KaTuOpaTop TOKa
[1321.

6) B nporpamme «Cucremuas ytunuta [1K-40» BEIOpaTh COOTBETCTBYIOUIUY KanubpyeMbIn
cyOMO[yJib ¥ TUII BXOOOB YCTAHOBUTH B MOJ0XKeHUEe «I, MA».

B) [TocnemoBaTeNbHO YCTaHaBJIMBasA Ha BEIXOE KaHI/I6paTOpa TOKa TOKH, COOTBETCTBYIOIITHNE
3Ha4YeHHuAM BXOOHOI'O CHUI'Halla B KOHTPOJIBHBIX TOYKaX, IIPUBEJEHHEIE B Ta6TII/II_Ie HUXe,
3a(l)I/IKCI/IpOB8.TB YCTAaHOBUBINIHNECA 3HAYEHUA OJIA KaXKOOu M3 3TUX TOYEK.

Ouana3oH KoHTpoOnbHbIe TOYKU U3MepsieMoro auanasoHa, %
BXOOHOIo CUrHasia o0 5 25 50 75 95 100
0..5mMA 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 4,00 480 8,00 12,00 16,00 19,20 20,00

r) PaccunTaTh Ons KaXaoi KOHTPOJIbHOM TOYKY OCHOBHYIO IIPHMBENEHHYIO IOTPEITHOCTD IPU
M3MepEeHUN BXOOHBIX ITapaMeTpoB 1o GopMyie:

U3M HCX
HOPM (1)

rae:

I1,,, - ©U3MepeHHOe TpuOOPOM 3HaYEHME ITapaMeTpa B 3aJaHHOM KOHTPOIbHOU TOUKE;

IT,x - 3HaYeHHe MTapaMeTpa B KOHTPOJIbHOU TOYKe, COOTBeTCTBYyIOIee HCX (HOMUHANBHOU
CTATUYECKOM XapaKTEePUCTUKE) IIePBUYHOI0 ITPeobpa30BaTeris;

I1,,,y - HOPMUDYIOIlee 3HAYECHHE, PABHOE PA3HOCTH MEX[Y BePXHEH U HUKHEH IDaHMIIeH
Ovalia3oHa u3MepeHnus BxogHoro curxasna (100 % u 0 %).

PaccyumaHHas 044 Kaxco0oll mo4YKU OCHOBHAA NPuBEOeHHAs N02PewHOCmMb He 00AHCHA
npeswvlams 3as8/1eHHOoU 0158 0aHHO20 cyOMO0Y 4.

9.3.2 OnpepeneHne OCHOBHOW NpUBeAEHHOW NOrpeLuHOCTU NPU USMEepPEeHUn BXOAHbIX
napaMeTpoB npu paboTe ¢ nepBMYHbLIMU NpeobpasoBaTensMmu, PoOpMUpPYIOLLUMHU
BbIXOAHOW CUrHaN B BUAE Hanpsi>XeHUs NOCTOAHHOroO ToKa.

a) K Bxomy cyOMomyns BMeCTO IIepBUYHOI0 mpeoOpa3oBaTes MOOKIIYUTh mpubop B1-12,
IIOITOTOBJIEHHBIN K PaboTe B pexXuMe UCTOYHHKA KanuOPOBaHHBIX HAIIPSIKEHUH.

6) B nporpamme «Cucremuas yrtunuta [1K-40» BEIOpaTh COOTBETCTBYIOUIUY KanubpyeMbId
CcyOMO[yJib ¥ THUII BXOOOB YCTAHOBUTH B monoxeHue «U, B»,

B) [locrmemoBaTenbHO yCTaHaBAWBas Ha BHIXOome KanubpaTtopa Bl-12 HampsxeHusd,
COOTBETCTBYIOIIME 3HAYEHUSIM BXOTHOTO CUTHAla B KOHTPOJIbHBIX TOYKAX, IIPHUBEeHHBIE B
Tabyuile HuXKe, 3aUKCUPOBATh YCTAHOBUBIIIMECS 3HAUEHUS IJIST KaXXI0M U3 9TUX TOYEK.
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Awnana3soH KOHTponbHbIe TOYKM n3MepseMoro amanasoHa, %
BXOAHOIo CUrHasa o 5 25 50 75 95 100
0..108B 0,00 050 250 500 750 9,50 10,00

r) PaccuuraTth AJst KaXKOoi KOHTPOJIBHONW TOYKH OCHOBHYIO IIPUBEIeHHYIO IIOTPEIIHOCTD MIpU
M3MepeHUH BXOIHBIX TapaMeTpoB 110 Gopmyrne (1).

PaccyumaHHasa 048 Kajxco0oll MmouyKu OCHOBHAA NpuBedeHHAs N02pewHOCMb He 00/XCHA
npesvlllamsy 3asi81eHHOoU 018 0aHHO20 cyOMOO0Y 4.
9.3.3 OnpepeneHne OCHOBHOM NpUBeAEHHON NOrpeLHoOCTU npu popMupoBaHumn

BbIXOAHOIo CUrHasi B suae CurHaJsia nOCTOAHHOIO ToOKa.

a) K Brixomy cybmopnynsi BMECTO BTOPUYHOTO IpeoOpa3oBaTesss MOOKIIOYUTLE NMPUbGOp
B7-53/1, moaroToBNeHHLIM K paboTe B peXkrMe U3MEPEHUS TOKa.

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

B) IlocnenoBaTenbHO 3afaBas B nmporpamme «CucrtemHas yrtunuta I[1K-40» Ha BeIXOOE
cyOMomyns 3HaYeHUS TOKOB B KOHTPOJbHHIX TOYKaX, MPUBEJEHHBIe B TaOnulle HUXKeE,
3aUKCUPOBATh YCTAHOBUBIINECS 3HAaUYEHMS MOKa3aHuu npubopa B7-53/1 gns kaxmon u3
3TUX TOYEK.

Awana3soH KoHTposbHbIe TOYKM U3MepssieMOoro guanasoHa, %
BbIXOOHOIO CUrHasla 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 O KaXOoi KOHTPOJIbHOM TOYKY OCHOBHYIO IIPHUBENEHHYIO IIOTPEITHOCTD IPU
YCTAHOBIJIEHUU BBIXOOHBIX ITAapaMeTPOB 1o opMyIie:

ycT HCX

HOPM (2)
roe
IT,., - u3mepenHoe npubopoM B7-53/1 3HayeHue B 3ajaHHOM KOHTPOJILHOU TOUKE;

[1,x - 3HaYeHHe ITapaMeTpa B KOHTPOIbHOU TOYKe, COOTBeTCTBYIOIee HCX (HOMUHANBbHOU
CTaTU4YECKOU XapaKTEePUCTUKE) BEIXOOHOTO CUTHAJIA;

I1,,py - HOPMUDYIOIlEE 3HAYECHHE, PABHOE PA3HOCTH MEX[Yy BePXHEeW U HUXKHEH IPaHuIleH
ouamnas3oHa BeixomHoro curtiana (100 % u 0 %).

PaccyumanHasa 045 Kaxcooll mouKU OCHOBHAS NpusedeHHAas N02PewHOCMb He 00ANHCHA
npesvlwams 3ase/aeHHol 8 Hacmoswem PO 04151 0aHHO20 cyOMOo0y 5.
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9.3.4 OnpepeneHne OCHOBHOW NpUBeAEHHOW NOrPeLLHOCTH NpU GOPMUPOBAHUM
BbIXOAHOIO CUrHaN B BUAEe Hanps>KeHUsl NOCTOAHHOIro TOKa.

a) K Boixomy cyOMomynss BMECTO BTOPMYHOTO IpeoOpa3oBaTesss MOOKIIYUTL NPUOOP
B7-53/1, moaroToBNEeHHLEIM K paboTe B pexuMe U3MePeHUus HalpsSKeHUs.

6) B nmporpamme «CucremHas ytunuta [1K-40» BEIOpaTh COOTBETCTBYIOIINY KanuOpyeMblit
cyOMOAYJb ¥ TUII BBIXOJOB YCTAHOBUTH B mMonoxeHue «U, B».

B) IlocnegoBaTenbHO 3apmaBasd B nmporpamMMmMe «CuctemHas ytunuta [IK-40» Ha BeIXOHE
cyOMomynsi 3HaueHUs HalpSIKeHUN B KOHTPOJIBHBEIX TOUKaX, IPUBeNeHHbIe B Ta0/Hlle HUXKe,
3aUKCUpPOBaTh YCTAHOBUBIINECS 3HaUeHUs NOKa3zaHuiu npubopa B7-53/1 gng Kaxmou u3
9TUX TOYEK.

Avana3oH KOHTpOJsIbHbIE TOYKM U3MEpPAEeMOoro guanasoHa, %
BbIXOOHOI0 CUrHana 5 25 50 75 95 100
0..10B 0,50 2,50 5,00 7,50 9,50 10,00

r) PaccuutaTth no ¢opmyne (2) ana KaxXkaod KOHTPOJIbHOM TOYKH OCHOBHYIO IIPUBEOEHHYIO
IIOTPEITHOCTD IIPK YCTAHOBJIEHUU BEIXOOHBIX ITapaMeTpPOB.

PaccuumaHHaa 044 Kaxco0olu mo4yKu OCHOBHAA NpuBedeHHdas N02peuwHoCmb He 004X4CHA
npesvliwams 3asa8/AeHHOU 0158 O0aAHHO20 CyYOMO0Y 5.

9.3.5 OnpepeneHne OCHOBHOW NPUBEeAEHHOW NOrPELLHOCTU NPU U3MEPEHUN BXOLHbIX
napameTpoB npu pabote cybmopyns c TepMonpeobpasoBaTensiMm COnpPoTUBJIEHUSA

a) K Bxogmy cybmopayns BMeCTO IepBUYHOTO Ipeobpa3oBaTels MOOKIIYUTL Maras3uH
conpoTtuBnenuin P4831 mo TpexmpoBOOHOW cxeMme. [Ipu 3TOM CONPOTUBIEHUS
COEOUHUTEJIbHBIX ITPOBOIOB [OMXKHBI ObITh PaBHH M He IpeBHIMNaTh 15 OM.

6) B nmporpamme «CuctemHas ytunuta [1K-40» BEIOpaTh COOTBETCTBYIOIIUY KanuOpyeMbli
cyOMOIynIb ¥ THI XapaKTEPHUCTUKH TepMoIpeoOpa30BaTelsi COMPOTHUBIEHUS KanudpyeMoro
BXOZa.

B) [TocnemoBaTeNnbHO YCTaHABIMBAasA MEPHl COIPOTUBIEHUS, COOTBETCTBYIOIINE KOHTPOIbHBIM
TOYKaM H3MepsSeMOro Auala3oHa, NpUBeJeHHbIe B Tabnulle HUXKe, 3aUKCHPOBATH
YCTaHOBUBIIMECS 3HAYEeHUSI U3MEPEHHHIX CyOMOMAYJIeM TeMIlepaTyp [ KaXkaoud M3 3TUX
TOYEK.

KOHTpOsnbHbIe TOYKN U3MepseMoro AuanasoHa, %
YcnoBHoe o603Ha4yeHue TepMonpeobpasoBatens

0 5 25 50 75 95 100
TCM50 10,264 14,598 31,577 52,14 72,47 88,734 92,8

®=0,00428 °C* (-180) (-161) (-85) (10) (105) (181) (200)
TCM100 20,53 29,2 63,15 104,28 144,94 177,47 185,6
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 39516
«=0,00391 °C* (-200) (-147,5) (62,5) (525) (587,5) (797,5) (850)
Pt100 18,52 40,764 1242 289,27 309,68 374,96 390,48
a=0,00385 °C* (-200) (-147,5) (62,5) (525) (587,5) (797,5) (850)
Pt1000 1852 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)

MpumMeyaHme - 3HayeHus TemnepaTypbl No HCX ykasaHbl B ckobkax B °C
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I") PaccuuTaTh OJis KaxXOoou KOHTpOHBHOI;I TOYKHK OCHOBHVYIO IIPDMBEONEHHYIO IIOTPEIHOCTE IIPHU
N3MEepPEeHNH TeEMIIEPATYPHI:

ycT HCX

HOPM (3)

roe T,., - ©U3MepeHHOoe CyOMOy/ieM 3HaYeHHe TeMIlepaTyphl B 3aJaHHOU KOHTPOIbHOM
TOYKE;

Thex - 3HAUEHUe TeMIlepaTyphl B 3aJaHHOU KOHTPOJIBHOU TOYKe, COOTBeTCTByHoIlee HCX
(HOMMHA/IBHOM CTaTUYECKON XapaKTePUCTUKE) TepMOIIpeobpa30oBaTes;

T.opw — HOPMUDYIOIlEE 3HAUYEHHE, PABHOE PA3HOCTH MEXOY BepXHEed W HUXKHEH rpaHulen
nuana3oHa udMepenus temnepatypsl (100 % u 0 %).

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

9.3.6 OnpepeneHne OCHOBHOW NpuMBeAE€HHOW NOrPeLuHOCTU NPU U3MEPEHUN BXOAHbIX
napameTpoB npu pabote cybmoayns ¢ TepMmonapamm.

a) K Bxomy cybmomyisi BMeCTO IIePBUYHOTO ITpeoOpa3oBaTens MOAKIIYUTE KanubpaTop
HanpskeHus. [TogkmoyeHne K CyOMOIYII0 TPOU3BOAUTE 110 CXeMe IMONKIIIOUYeHUsT TepMoIiap,
UCIONIb3ysI TepMO3JeKTpoaHele npoBopga, HCX koTopweix coorBeTrcTByeT HCX
npeoOpa3oBaHus TEPMOIapHL.

6) B nporpamme «Cucremuas ytunuta [1K-40» BEIOpaTh COOTBETCTBYIOUIUY KanubpyeMbIi
cyomonynb 1 T HCX npeoO6pa3oBaHus COOTBETCTBYIOIIETO KalIubpyeMoro Bxofa.

B) [locnemoBaTenbHO YyCTaHaBIMBas Ha BHIXOMe KanubpaTopa HAMNpPSIXKeHUsd,
COOTBETCTBYIOIIIME 3HAYEHUSIM BXOOHOTO CHTHaNa B KOHTPOJIbHHIX TOYKaX, IPUBEIEHHLIE B
Tabnuile HUXKe (OIS 3aJaHHOW MAHHOMY BXOMAYy THUIIA TepMoIaphl), 3a®UKCHUPOBATH
YCTAaHOBUBININECS 3HAYEHUST U3MEPEHHHIX CyOMOMy/ieM TeMIlepaTyp [ KaxXaoW M3 3TUX
TOYeEK.
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YcnoBHoe 0603HaueHue

KOHTpOJIbHbIE TOYKU U3MEepsieMoro auManasoHa, %

TepMmonpeobpa3soBatensn 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 (5) -0,236 0,238 3,283 7,948 13,250 17,594 18,609
(-50) (40,5) (402,5) (855) (1307,5) (1669,5) (1760)

AN (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)

MprMeyaHue - 3HaveHns TemnepaTypbl No HCX yka3aHbl B Ckobkax B °C

r) Paccuutath 1o ¢popmyne (3) OCHOBHYIO NPUBENEHHYIO MMOTPEIIHOCTD IPU U3MEPEHUHU
BXOJIHBIX TIapaMeTPOB [JI KaXKJ0M KOHTPOIbHOM TOYKH.

PaccuumaHHaa 045 xajxc0ol MOYKU OCHOBHAA NpusedeHHAA No2pewHOCmb He 00/a4CHA
npesvlwamsy 3asa8AeHHOU 0158 O0aAHHO20 CyOM0o0Y 1.

9.4 OchopMneHue pe3ynbTaToOB KaIMOpPOBKMU

Pe3ynbTaThl KanuOpPOBKH OQOPMIISIOT MPOTOKOJIOM 1o ¢opMe, YyCTaHOBIEHHOU
METPOJIOTUYECKOW CITy2K00M, MPOBOASIIEeN KanuOpPOBKY.

[Tpu OTPHUIATENbHEIX pe3ylbTaTaXx KaJuOPOBKH MpuOOP K IKCINTyaTallu¥ He MOMyCKaioT,
cybmomynu nu6o mpubop, He Mpollefnire KaluOpPOBKY, HANPaBISIOTCS IPENIPHUSITHIO-
M3TOTOBUTEITIO [JISI TPAfyUPOBKY TUO0 PEMOHTA.

10 Texunueckoe 00CayKHMBaHHE

[Ipu BBHIMONHEHWHM PAbOT MO TeXHWYECKOMY OOCIYXKHBAHHI0O KOHTPOJIepa HeoOXOmmMo
cobronaTh Mephl 0€30IaCHOCTH.

TexHUYECKUN OCMOTP KOHTPOJIJIEpa IPOBOAUTCS 00CTYXKUBAIOIIUM IIEPCOHATIOM HE pexe
OOHOTO0 pa3a B 6 MecCsIeB U BKIII0YaeT B ceOs BHIIIOTHEHNE CIIENYIOINX OMepallni:

= OYUCTKY KopnycCa 1N KI1eMMHbIX KOJIOAO0K np|/|6opa OT MblnA, TPA3N N NOCTOPOHHUX
npeanomMeToB,;
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= MPOBEPKY Ka4yecTBa KpenaeHus KoHTpossiepa Ha DIN-peiike;
= MPOBEPKY Ka4yeCcTBa NOAKI/IYEHNS BHELLHNX CBA3EN.

OOHapyXKeHHEIE IIPH 0CMOTPE HENOCTAaTKH CJIeAyeT HeMeIJIeHHO YCTPAHUTE.

10.1 3ameHa nutueBou baTapen 4acoB peasibHOro BpeMeHu
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.

11 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.

12 l'apauTHHHBIE 005I3aTEeILCTBA

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

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

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

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



13 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 ArCABA TJIK-70&oldid=2736
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