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1 Ha3Ha4vYeHue

MporpamMmmMmupyemsbin norndyeckuin koHtposiiep AFABA MJIK-70 — 3To COBPEMEHHbIN
BbICOKOMPON3BOANTENbHbIA KOHTPO1EP C 60bLWIMM KOJIMYECTBOM MHTEP(ENCOB CBA3N U
BO3MO>XHOCTbO MOAKJ/IIOYEHNSA BIHOCHOIO C CEHCOPHOIro aucrses.

B nonosiHeHWe K ero 0CHOBHbIM MpenMyLLecTBam, CBOMCTBEHHbIM Npubopam Apyrux cepui,
KOHTPOJI/IEp MO3BOJISET MEHSATb KOH(MIypaumno BXOLOB U BbIXoA0B. OH Noanep>xMBaeT 40
[ecAaTn MHOroKaHanbHbIX cybMoaynen BBoaa / BbiBoAa, MM60 A0 AEBATM MHOMOKaHaIbHbIX
cybmonynein BBofa / BbiIBOAA U OAMH CrEeLVann3npoBaHHbIn cybmoaynb.

1.1 WUcnosnb3yeMblie TEPMUHbI U COKpaLLEeHUs

* [1K - mepCcoHasbHbIA KOMMbIOTEP.

* MJIK - NnporpaMMmnpyemMsbIin 1OrM4eCcKnn KOHTpoanep.
* CY - cucteMHada ytunamTa.

* OC - onepauMOHHasa cucTtemMa.

* M0 - nporpamMmMHoe obecneyeHue.

* O3Y - onepaTMBHOE 3aNnoMmMHatloLee yCTPONCTBO.

* OC - (pannosasa cucrtema.

1.2 YcnoBHoe o6o03HaueHue npubopa
ArABA MJNK-70.T.AA. (YY-ZZ-...) rge T - TUN KpenJeHusa s3KpaHa:

e M-MOHO06J10K;
e C-cnanT-cuctema,
e F-6e3 gucnnes;

AA - pa3mep 3KpaHa:

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

YY, ZZ... - nepedncrieHne ycaoBHbIXx 0603HaYeHnn cybmoaynen B nopagke X yCTaHOBKW B C/1IOThI
A - F (ecnn cybmoaynb He yCTaHOBJIEH B OMNpeaesieHHbIN C/I0T, TO COOTBETCTBYOLWAasa No3nums B
0603HaYvYeHNN NoMevyaeTCsa CMMBOJIOM X):

* Al - cybMoay b aHasIoroBbiX BXO40B;

* AlO - cybMoay b aHasnoroBbiX BXO0B / BbIXOO0B;

* TMP - cybmMoaynb nsmepeHna TemnepaTypsbl;

* DI - cybmMoaynb AUCKPETHbIX BXO0B;

* DI6 - cybmMoayib ANCKPETHbIX BXOA0B;

* DO - cybMoay/ib AUCKPETHbIX BbIXOA0B TUMA «OTKPbITbIA KOMIEKTOP;
* SIM - cybmMoay/ib ANCKPETHbIX BbIXOA0B TUMa «CUMUCTOP>;
* SIM3 - cybmMoaynb AUCKPETHbIX BbIXOA0B TUMA «CUMUCTOP»;
* R - cybMoayb ANCKPETHbLIX BbIXOA0B TUMNa «pene»;

* R4 - cybMoaynb ONCKPETHbLIX BbIXOA0B TUMA «pesie;

* 485 - cybmoaynb nHTepgencos RS-485;

* CAN - cybmonynb nntepgencos CAN;

* GPRS - cybmoaynb nHtepgencos GPRS;
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* DO6 - cybmoay/ib ANCKPETHbIX BbIXOA0B TUMA «OTKPbITbIA KOJNEKTOP» (LeCTUKaHa bHbIN);

* ENI - cybMoaynb sHKOoOepa.

Mpumep nosnHoro ycnoeHoro obosHaveHus npubopa:

* ATABA MJIK-70.C.10 (Al-AI-AlI-TMP-TMP-TMP-SIM-SIM-D06-DI6) — cnauT-cuctema,
auncnnen 10", 3 yeTblpexkKaHasibHbIX C/M aHaJIoroBbIX BXOA0B, 3 ABYXKaHasIbHbIX C/M
TeMnepaTypHbIX BXOA0B, 2 ABYyXKaHaJIbHbIX C/M CUMUCTOPHbLIX BbIXOA40B, 1
LWecTUKaHaNbHbIA C/M ANCKPETHbLIX BbIXOA0B, 1 WecTUKaHa bHbIN C/M OUCKPETHLIX BXO40B.

2 TexHUYeCKMue XapaKTepUCTUKHU

O6wiue cBepeHus

KOHCprKTVIBHOE ncnosiHeHme

MoHo6n0K, cnanT-cuctema, 6e3
ancnnes

MabaputHble pa3mepbl (MOHO6I0K), MM:
ATABA MJ1K-70.M.07

ATABA TJ1K-70.M.10

219,4 x 158,4 x 95,7

283,4 x 191,4 x 97,3

AlrABA TJ1K-70.C.04

ArABA JIK-70.C.07

AlrABA TJ1K-70.C.10

MabapuTHble pa3mepsbl (CNAUT-CUCTEMA), MM:

135 x 107 x 27 (aucnnen 4.3"),
196,6 x 136,9 x 74,3 (ocHOBHOM
6510K)

198,2 x 158,4 x 68 (aucnnen 7")
196,6 x 136,9 x 74,3 (ocHOBHOM
6510K)

283,4 x 191,4 x 70 (gucnnen 10")
196,6 x 136,9 x 74,3 (ocHOBHOM
6510K)

ArABA TJ1IK-70.F

MabapuTHble pa3mepbl (OCHOBHOM 610K 6e3 aucnnes), MMm:

196,6 x 136,9 x 74,3

CTeneHb 3aUunThl Kopnyca

IP54 - nnueBas naHenb / IP20 -
3a0HASA NaHeNb

HanpsxxeHne nutaHusa:
ATABA TJ1K-70.04
ATABA TJ1K-70.07

ATABA J1K-70.10

24 B =10 % nMOCTOSAHHOr 0 TOKa

MNoTpebnseman MoWHOCTL, He Bonee

18 BT ana npubopa c ¢/m GPRS

13 BT ons ocTanbHbIX Mpubopos

AnnapaTHble pecypchl

MUKpOKOHTpoONEP

32-pa3paaHbin, Quad-core ARM
Cortex-A7 Processor

O6beM n TN onepaTUBHOM NaMATH

1024 M6 DDR3

O6bem BHyTpeHHero eMMC HakonuTens

816
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O6bem SD-KapThl no2T6
Yacbkl peasibHOro BpeMeHu EcTb
CTopoxxeBon Tanmep EcTb
Moanep>xkKa peasibHOro BPeMeHM EcTb

NHTepdenchl 3arpy3ku nporpamMmm

Ethernet, USB (RNDIS)

YenoBeKO-MalUMHHbIN NHTepdEenc

PaspelueHue gucnnes, nukcen:

ArABA J1K-70.04

480 x 272
ATABA MJK-70.07

800 x 480
ATABA MJK-70.10

1024 x 600
KonnyecTBo LBETOB 16,7 M
OuaroHasb U TUN gucniaes:
ATABA MJIK-70.04

43" TFT
ArABA MJIK-70.07

7.0" TFT
ArABA MJIK-70.10

10.1" TFT

OpraHbl ynpaBJsieHus

Pe3uctuBHas CeHCOpHaA NaHesNb

NHaonkauyna

[ByLBETHbIE MpOorpamMMmmpyemble
CBETOAMOHbIE NHANKATOPLI
«PaboTa», «ABapus»,
«[lporpamma»

3BYKOBaﬂ CrHannsayuns

BcTpoeHHbI
Mbe303JIEKTPUYECKNI 3yMMEp

NHTepdencol
usB 1 X miniUSB OTG
1 x USB TYPE A
CAN 1 x CAN
RS-485 2 x RS485
RS-232 1 x RS232
Ethernet 1 x Ethernet (10/100 BASE-TX)
Wi-Fi 802.11 b/g/n, aHTeHHa BHeLHSASA
MwnkpoSD 1 wT., Tn SD, SDHC, SDXC

Habupaemble cybMonynv BBOAA-BbIBOAA

0o 10 wr.

MporpaMMHble pecypchl

OnepaumnoHHasa cuctema

PeanbHoro BpemeHu Linux RT

5.19.16
XapakKTepucTuKu NoAKAoYaeMbIX YCTPONCTB XpaHeHUs AaHHbIX USB-flash
Bepcuum cneundunkauymn USB 2.0LS, FS, HS
Tunbl pannoBbiX CUCTEM FAT16, FAT32, ext3, ext4
MakcumasibHaa emKkocTb USB-HakonuTens 276
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XapakKTepucTuKn NoaKIto4YaeMblX YCTPONCTB XPaHEHWS AaHHbIX SD-kapT

Bepcun cneundpunkaumm SD 2.00 yacTb A2
Twunbl SD-kapT microSD (go 2 '6), microSDHC (mo 32 I6),

microSDXC (oo 2 T6)

Knacc ckopocTu SD class 2 v Bbiwe
Tunbl hansioBbIX CUCTEM FAT16, FAT32, ext3, ext4
MakcumanbHaa eMKocTb SD- 276

HakonuTens

3 YcnoBus 3KcnsiyaTauum

YcnoBusa skcnayaTauum

Tun nomeLeHns 3aKprTbIe B3pb|BO6eBOI'IaCHbIe nomelieHns 6es arpeccmBHbIX NMapoB 1 ra3os

TemnepaTypa Ot -10 °C po +50 °C
OKpY>KaloLlero Bo3gyxa

Bna>xHoCTb BO3ayxa BepxHui npegen oTHOCMTENbHOW BNa>KHOCTM Bo3ayxa 80 % npu +35 °Cwu
6onee HMU3KUX TeMnepaTypax 6e3 KoHAeHCcauun Bnaru

ATMoOCgepHoe faBneHne OT 86 no 107 klla

4 YCTPOMCTBO M OCHaLieHue npubopa

Mpunbop N3roTaBAMBaETCS B MNJaCTMAacCOBOM Kopnyce, npeaHa3HayeHHOM A1t KPernJeHUs B LWNT.
MoakNloYeHNe BCeX BHELUHMX CBA3EM OCYLLEeCTBASETCS Yepe3 pa3beMHble COeIUHEHNS,
pacrnosioXKeHHble Ha NepeaHen 1 3afHe CToOpoHax KOHTposiepa. OTKpbITUE Kopryca AJis
NOAKJIIOYEHUS BHELLHNX CBsi3el He TpebyeTcs.

Mpnbop nmMeeT cybMOAYIbHYIO apXUTEKTYPY, MO3BOSAIOLLYIO YCTaHaBAMBaTb B C/IOThI
paclwunpeHns cybMmoaynm BBoAa-BbiBOAA Pa3IMYHOro Tuna. Ona yCTaHOBKU U 3aMeHbI
cybmoaynen HeobxooMMO CHATbL 3a4HIOK KpbILLKY npubopa.

4.1 FabapuTHble pa3Mmepbl

FabapuTHbIE pa3Mepsbl A5 NPMOBOPOB Pa3IMYHbIX MOANMDUKALNA NMPeacTaBleHbl HA PUCYHKAX.
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196.6

FabapuTHble pa3smepsl MK-70.F

il

MK-70-rabapntHblie pasmepsl MK-70.M.10

97,3

[abap!

FabapuTHble pa3Mepbl BbIPE30B B WNTE A5 NPpUOOPOB pas3sinyHbIX MOAUMDUKALNIA NPeacTaB/eHbI

Ha pPUCYHKax:

AlC®.305413.003 AQucnne MNK-70 anarosans 4"

4 MecTa KpenneHus K Wwury B-B(1:2)

ArCe.305413.001 fincnnen NK-70 grarowans 7°
AA A1 :2)

A 4mecra KPENNEHHA K LHTY

—] 1759

AICo.305413.004 fincnned

lwlmlwu
A

- v = . i |
B o 27 s. —— - q_—« ; - .
I .O o ° ry
1— 2] C '
P'p - @L'yj = o lle o o o2}l a PR =
5 % . . . .| E g ) | & ER
-l 3 — S Ha -
l E @ 0[ 1 ]Ol o o bd A A
His ! 1) !
| ® w‘I — | 1902
| - -
| 1218 A ‘5—‘3’—
e e =
B8 i i [T
R | | i
T T i i | |
i | i | g K
'.'g ' i i FOHTYP pesd i | xostyp pexa
i KOH e3sa i i i :
| S e —— —i !
' ' L = j t t
........... b
. f oot s 2o o .
12 . 2.** Paamep ¢ HDMI, ‘ ; Ym:mummw
1.*Pa3mepbl kopnyca B wure. Pa3mepsbl Bbipe3os B wute MK-70.7
TonwuHa Wwurta maxsSmm. Pa3mepebl Bbipe3oB B
2.** Pasmep ¢ HDMI.
Pa3mepsbl Bbipe3os B wuTte MK-70.4
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4.2 CpepcTBa MHOMKALUMU

Ha nuuesoi cTopoHe npubopa pacrosioXeHsbl:

e uBeTHoM TFT gucnsen pasinyHbIX pa3MepoB AMaroHanan 1 pa3HbIMU pa3peLleHnsamm C

ceHcop

HOI MaHenbto (OMUMOHAJIBbHO);

e NBYXLBETHbIE CBETOAMOAHbIE MHAUKATOPLI «PaboTa», «ABapus», «[porpamma»;
* pasbeMbl oas MUKPO-SD n mnHu-USB OTG, 3aKpbiTble CUIMKOHOBOW 3arayLLKOn;

Ha kopnyce ocHoBHOro 6s10ka nprubopa NPUCYTCTBYET OABYXLIBETHbIN CBETOANOM.

4.2.1 WNcnonb3oBaHUe gucnnen

Auncnnein MmoxeT 6bITb MPUCTLIKOBAH K Koprycy npubopa nan noakaoveH K Hemy kabenem HDMI.

Mpwv nookno4YeHUN gncnnes Yyepes kabenb HeobxooMMo ncnosib3oBaTb Kabenb U3 NOCTaBKMU

npubopa.

BHuMaHuMe! PaboToCcnocobHOCTL AnChies rapaHTUPYeTCs TONIbKO C KOMMJIEKTHLIM Kabenem
HDMI

BHuMaHwue! MoakaoyeHne He NpefyCMOTPEeHHbIX KOHCTPYKUMen npnbopa MOHUTOPOB UK
Tenesn3opos no HDMI k npnbopy HeoMyCTMMO, U MOXKET Bbi3BaTb BbIXO4 U3 CcTpos npnbopa
nan NoAKJ/04aeMoro MOHUTOpPa

4.3 Ha3HayeHue pa3beMOB U NepeksiovyaTesnen

4.3.1 Pa3beMmbl uHtepcencos RS485-1 u RS485-2

Twn pasbema: 15EDGVC-3.81-04P

PacnnHoBka pa3bemMoB RS485-1 n RS485-2 naeHTu4YHa.

Nq koHTakTa Ha3sHauyeHue

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

4 dKpaH-1

4.3.2 Pa3bembl untepcencos CAN

Tun pasbema: 15EDGVC-3.81-03P

Ne koHTakTa Ha3sHauyeHmne
1 CAN-H

2 CAN-L

3 IKpaH-1
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4.3.3 Pa3bem uHtepcdenca RS232

Twn pa3bema: DB9-M

Neo KOHTaKTa

Ha3HauyeHue

He ncnon b3yeTcA

RXD

TXD

DTR

O6LwKnin NpoBOA AaHHbIX

DSR

RTS

CTS

O 0| N/ ojlu|b~|lW| N |

He ncnonb3syetcsa

4.3.4 Pa3beM nutaHusa 24V

Twn pa3bema: 2EDGVC-5.08-03P

Neo KOHTaKTa

Ha3Ha4yeHue

1 He ncnonb3yeTtcs
2 -24 B
3 +24 B
4.3.5 Pa3bem Ethernet
Tun pasbema: RJ-45
Neo KOHTaKTa Ha3HauyeHue
TX+
TX-
RX+

He ncnonb3syetcsa

He ncnonb3yeTcs

RX-

He ncnonb3syetcsa

0NV, W|IN|P

He ncnonb3syetcsa

4.3.6 Pa3bem USB Type-A

Tun pasbema: USB Type-A

No KoHTakTa Ha3sHauyeHue
1 V+

2 D-

3 D+

4 GND
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4.3.7 PasbeM miniUSB

Tun pasbema: miniUSB

Ne KoHTaKTa Ha3HauyeHue
1 V+

2 D-

3 D+

4 ID

5 GND

4.3.8 Pa3beM ana noaknioyeHus BHewHen anteHHbl WI_FI (ANT)

Twn pa3bema: SMA (U.FL-R-SMT-1)

4.3.9 Pa3beM Ang noakJloYeHUs HayLHUKOB

Tun pa3sbema: TRS 3,5 MM (mini-jack)

4.3.10 Pasbem pnsa noaokKJjlw4YeHus gucnnesn
Twn pa3vema: HDMI

BHuMaHue! MNMopkaoyYeHne He NpeayCMOTPEHHbIX KOHCTPYKLMen npnbopa MOHUTOPOB MK
TeneBunsopoB rno HDMI kK npnbopy HeaonycTUMo, N MOXKET Bbi3BaTb BbIX0OA U3 CTpos npubopa nnm
noaKJto4aeMoro MoOHNTopa.

4.3.11 TepMmuHanbHble DIP-nepeknioyatenu

JinHunsa O6o03HauYeHue HasHauyeHue
RS485-1 SW2 Mpwu nepekntoyeHun DIP-
RS485-2 SW3 rnepeksitoyaTeNnen B BepxHee

nosoxxeHue (ON)
CAN Sw4

NMoAKJOYaoTCA BHYTPEHHME
TepMUHabHble Pe3ncTopbl ANs
corjlacoBaHms

C COOTBETCTBYIOLMM BOSIHOBbIM
conpoTueneHnem kabens.

4.3.12 Monb3oBatenbckuu DIP-nepeknioyartennb

SW1 - 3-x ceKUnoHHbIN DIP-nepekoyaTenb NporpaMMmnpyeMsin Nosb30BaTENEM.

4.4 WNHTepdenchbl BBOOA-BbIBOAA U HAKONUTENN

B npubop MoxxeT 6bITb yCTaHOBIEHA MUKPO-SD KapTa o6beMoM Ao 2 TH, KoTopas MCNob3yeTcs
B KQ4YeCTBe HaKOMuUTeJsIs, YTO NO3BOJISET COXPaHATb 6onbLUo 06beM NHOPMALIMM Ha CMEHHOM
HocuTerne.
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Hanndme nopta USB-OTG n USB type A nossonseT nogkatodaTb K Nnpubopy USB-flash HakonuTenn
n gpyrve USB yCTpoiCTBa, a TakXe NMoAKAoYaTh Npnbop K KOMNbIOTEPY ANA OTAAAKU NPOrpaMm,
0OCTyna K BHYyTPEHHEMY HaKOMUTENO 1 KOMMYHUKALMOHHbIM CEpBUCaM.

Hann4due ceTeBbiX NHTEPKHENCOB NO3BOSISET NPON3BOANTL 0BOMEH MHGpOPMaLMen No NOKasbHON
ceTn nnn 4yepes MHTepHeT. Kog NpoekTa MOXXET COXPaHATLCA Kak Ha BHYTpeHHen eMMC namaTtu,
TakK 1 Ha MUKPO-SD KapTe, 4TO NMNO3BONAET co3aaBaTh 6osbLUME NPOEKTLl. Hann4ne apaneBepos B
OC Linux no3BosisieT UCNosb30BaTb B NPOeEKTe pa3amnyHblie pecypcbl OC, B TOM 4Yuciae noaksaiyaTb
K npubopy pa3HOro BMaa yCTPOMCTBA, Takne Kak npuHTepsbl, MmoaeMsl, Wi-Fi ceTeBble afanTepbl 1
ap.

4.5 Cyomopynu BBOAA-BbiBOAA U UHTepdencoB

Ha 3agHen cTopoHe npmnbopa pacrnosioXKeHa CbeMHas KpbllLKa C Bbipe3aMu Noa pa3beMbl 44
yCTaHOBKM cybMoaynen BBoAa-BbiBoaa B C/10Thl npubopa A - K.

YcTaHoBKa B npubop cybmoaynei BBoAa-BbiBOAA U MHTEPENCOB pa3/IMiyHOro Buaa no3BosseT
r’MbKo KOHMPUIYPUPOBaTh KOHTPOJSIEP A1 BbINO/IHEHWS KOHKPETHbIX 3a4av.

MoanpobHoe onncaHmne cybmoaynen npmeeneHo B pagene CybMoaynm paclumpeHms.

4.6 Lpyrue pecypchi

BCTpOGHHbII7I I'Ibe3031'leKTpI/|‘-ieCKI/IIZ 3yMMep MOXeT ObITb NCMOJIb30BaH B Ka4ecTBe BByKOBOI‘/‘I
CUrHaamsauunmn.

MpumeHeHne OC peanbHoro spemeHun Linux RT B npubope no3BonsieT UCNoJIb30BaTh B
NPUNOXKEHNAX ee pecypcChbl, TaKNe Kak XpaHeHne N HakonJJeHne AaHHbIX B harnax, nx nepeHoc
Ha BHewWHUN cbeMHbIn USB-flash auck nnbo nepepavy no cetu Ethernet, ceTeBblie cepBuchl 1 1. 4.
MHoro3agayHocTb OC No3BosIiET CO34aBaTb NMPOEKThI, paboTatoLlire napanaenbHo C
Ha3Ha4YeHneM passINyHbIX NpUuopuTeToB. DYHKUUA peasibHOro speMeHn OC rno3sonseT ynpassisaTb
obbekTOM BoNEe TOYHO N HaLEXHO.

Mpunbop oCHalleH BCTPOEHHbIMW YacaMu peasibHOro BPEMEHU, MMTaHNE KOTopbiX obecrnevynBaeTcs
CcbeMHoln nutueson baTapeen Tuna CR1220.

4.7 nexKTponutaHue

MuTaHwne np|/|6opa ocylecTBndeTCcAa OT NCTOYHUKa NMOCTOAHHOI O HanpAa>XeHns 24 B.

4.8 CocTtaB nporpaMMHOro obecneyeHus npubopa

MporpaMmmMmHoe obecnevyeHne npubopa COCTOUT M3 ABYX MOAYJEN: CUCTEMHOE MPorpaMmmMHoe
obecrieyeHre n NpukIagHoe nporpamMmmHoe obecrievyeHme.

CuctemMHoe MO cocTouT U3 ABYX HacTen:

* 3arpysyuk OC;
* OC Linux

MpuknagHoe MO 3arpy>xaeTcsa B NamaTb Npubopa n peannsyeT HeobxoanMble PYHKLUN, B
3aBMCUMOCTM OT Ha3HayeHmsa npubopa.
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4.9 Mopsapok paboTbl ¢ npubopom

OC Linux cny»>xunt 6a3oBoV onepaLnOHHON CUCTEMOW peasibHOro BPEMEHU, Ha KOTOPON
BbIMOSIHAETCA NpukaagHoe MO, Takoe Kak cpena ucnosaHeHnsa CODESYS, nnbo gpyroe
cneumansbHoe nporpaMMHoe obecrneveHue.

4.9.1 BKno4YeHue M 3arpyska

Mpw BkAOYEHUM NMpubopa CHavasla BbIMOJHAETCA 3arpy34mK, NoToM 3anyckaeTcsa OC 1 3aTeM
3anyckaeTtcsa npuknagHoe MO.

5 lMoprortoBka KOHTpoONZiepa K UCNOJIb3OBaHUIO

5.1 O6bwue ykasaHuna

B 3MMHee BpeMs Tapy C KOHTPOJIJIepOM pacnakoBbIBaTb B OTAMJIMBAaE€MOM MOMeLLEHUN He paHee
4yeM 4yepes 12 4acoB Nocsie BHECEHUS B MOMeLLeHne. MoHTaX, aKCrlyaTaums n AeMOHTaX
KOHTpOJIIepa OOJ/HKHbI MPOV3BOANTLCS MEPCOHAIOM, 03HAKOMJIEHHBIM C MPaBUIaMun ero
3KCMJlyaTauum 1 NnpolleanmM NHCTPYKTaxX rno paboTe ¢ anekTpoobopynoBaHMEM B COOTBETCTBMN
C NpaBuiamMu, yCTaHOBIEHHbIMM Ha NpeanpusaTun-notTpebuTene.

5.2 Yka3aHua mep Ge3onacHoCTH

Mo criocoby 3almnTbl OT MOPaXKeHUs 3N1eKTPUYECKMM TOKOM KOHTPOJIJIep COOTBETCTBYET Kiaccy 0
no NOCT 12.2.007.0-75.

Mpw akcnnyaTaumMm n TexHndeckom obcnyxmeaHnm Heobxoaumo cobnogaTte TpebosaHua FOCT
12.3.019-80, «[paBwun aKkcnayaTauum 371eKTPOYCTaHOBOK noTpebutenen» n «MpaBua oxpaHsbl
TpyLa npu 3KcnayaTaumMm 3NeKTPOyCTaHOBOK noTpebutenen».

Mpwn 3KcAyaTaUuMn KOHTPOJIIEPA OTKPbIThIE KOHTAKTbl KIEMMHUKOB HAaXo4sTCS Mo
Hanpsi>XeHneM. YCTaHOBKY KOHTpoJIlepa cnelyeT Npou3BoAMTh B Cleunanm3npoBaHHbIX WKadax
N WMTax, 4OCTYN BHYTPb KOTOPbIX pa3pelleH TOJbKO KBaMMMULNPOBAHHbLIM CAeLancTaMm.

Jliobble MoAKOYEHUSA K KOHTPOJIIepy 1 paboTbl MO ero TeEXHUYECKOMY 06CTy)KUBAHUIO
MPOVN3BOANTb TOJIbKO MNPV OTKJIIOYEHHOM MUTAHUN KOHTPOJIJIEPA U NOAKJIIOYEHHbIX K HEMY
YCTPOWCTB. YCTAHOBKA M U3BJiedeHne cybMoaynein NoKHa BhIMOJHATLCSA TOMLKO Npu
OTKJIIOYEHHOM MUTaHWUN npubopa!

5.3 MoOHTaX U NogKJio4YeHue KoOHTpoasepa

HekoTopble cybMoaynm He MMEIOT rasibBaHM4YeCKON pa3Ba3ku. Bo nsbexxaHne nospexxaeHuns
KOHTpoSiIepa BCe nogksoYyaeMoe K HeMy obopyaoBaHue (KoMnbloTep, ceTeBoe
obopynoBaHMe, AAaTYMKN U AP.), UMEIOLLEE KJIEMMbl 3a3eMJIEHUS, [OJIKHO ObITb HaLEeXHO
3a3eMneHo. He ponyckaeTcs NpoTeKaHue no LenaM KOHTposiepa napa3nTHBIX TOKOB U
nepeHanps»>XeHUN, BbI3BaHHbIX HEKa4YeCTBEHHbLIM 3a3eMJIEHNEM NOAKIOYEHHOI O
obopynoBaHMS N ApYyruMn npuynHamm. Npm HeobxoaAnMMoCTr cnefgyeT UCNosib30BaTb
BHELUHME YCTPOMCTBA rasibBaHNYE€CKON N30aALUN.
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Cxema nogkstoveHuns nutaHma K AFCABA MK-70

KoHTponnep yctaHaBamBaeTcsa Ha DIN-penky 35 MM npu nomMoLm cneumnasbHbiX KPpeneXXHbIX
pyYeK, pacnoslIoXXEeHHbIX C MPaBoOW 1 NEBON CTOPOHbI KOpMyca.

|_|pl/l pa3MeleHnn KOHTpPOoJIJiIepa cJiegyeT NOMHUTb, YTO MPW 3KCrJlyaTaul OTKPbITble KOHTAKThI
KNeMM HaxoaAaTcCd noa Hanpsa>XeHunem, onacHbIM ansd 4eI0BEYECKOM XU3HU.

MuTaHne KOHTPOoJIIepa A0J/IKHO OCYLLECTBIATLCA HAaNps)XeHNeM, yKa3aHHbIM B pasgene
#TexXHNYeCcKne XxapakTepuUCTUKM.

MoakntoyYaeMble K KOHTPOIIEPY NPOBOAA AO0/IKHbI ObITb MHOFOXXUJIbHbIMK cevyeHnem oT 0,25 no
0,5 MM2. PekoMeHayeMble Tunbl kKabenen MKLU, MK3LW, MKLLUM FOCT 10348-80.

CxeMa NogKJlyYeHns MTMTaHUsA KOHTPOoJIJlepa NpUBeLeHa Ha PUCYHKE.

Onsa koHTponnepos ¢ Wi-Fi B KOMNIEKT NOCTaBkU BXoAUT aHTeHHa Wi-Fi, koTopas
yCTaHaB/IMBAETCHA HENOCPEACTBEHHO Ha aHTEHHbIN pPa3beM.

Mpwn pasMeweHnn KOHTpOoIIepa BHYTPU LWWIKAgoOB 1 MOMELLEHNIA B YCJIOBUSIX OTCYTCTBMSA NPSIMOro
pagnonpo3pavyHoro TpakTa CBA3M ¢ 6a3oBbiMM cTaHUunsaMu Wi-Fi, a Tak)xe ons yBepeHHOoro
nprvemMa curHana Ha 60abLWNX pacCTOAHMAX, HEOHX0AMMO NCMOJIb30BaTh BHELLHIOK BbIHOCHYO
aHTeHHy Wi-Fi ¢ paz3bemom SMA-M.
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CxeMa nogkstovyeHus nnHnin RS-485

CxeMbl nogkato4eHnsa nMHnm RS-485 npmeefeHbl Ha pUCYHKax HxKe. s noakaoyYeHuns
BCTPOEHHbIX TePMUHasIbHbIX pe3nctopoB 120 OM Ha nnHMAx RS-485-1 n RS-485-2
npenycMoTpeHbl nepeMblikm XS1 n XS2 cooTBeTCTBEHHO. YTo6bl NOOKNIOYUTL TEPMUHAbHbIN
pe3ncTop, HY>XHO YCTaHOBUTb NePEeMbIYKY B NoJiIoxKeHue 1-2, OTKAKYUTb - 2-3. [epBbIi KOHTaKT
nepemblyek XS1 n XS2 noMe4yeH CUMBOJIOM «1»,

5.4 lNMomMmexu n MmeToAbl UX NOAaBJIEeHUA

Ha paboTy KOHTposi1Iepa MOryT OKa3bliBaTb BANAHNE BHELUHWE MOMEXW, BO3HMKatloWMe Nog,
BO34ENCTBMEM SJIEKTPOMArHUTHbLIX MOJien (3/1eKTPOMArHUTHbIE MOMEXW), HAaBOANMbIE Ha CaM
KOHTPOJIJIEP U Ha JINHMUWN CBSA3M KOHTpPOJIJIEpa C BHELWHNM 060pyAOBaHMEM, @ TakXe MoMexu,
BO3HMKaloLLMe B MUTAIOLLEN CEeTU.
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PykoBoacTBo no akcnayaTauun AFABA MJIK-70

Ona ymeHbLlUeHUA BANAHUA 31eKTPOMarHUTHbIX MoMex Heobxo04NUMO BbINONHATL npmneeneHHbIE
HWM>XXe pekomMmeHgauunn:

» 06ecneynTb HaLeXXHOE S3KPaAHNPOBaAHWE CUTHAabHbIX JIMHWUA, SKpaHbl cleayeT
3/IEKTPUNYECKM U30JIMPOBaTh OT BHewHero obopynoBaHNs Ha NMPOTS)XXEHNN BCeW TpPacChl U
MOACOEAVNHATb TONIbKO K NpeAHa3Ha4YeHHOMY KOHTaKTY;

* 019 JINHUIA CBA3U UCMOJIb30BaTh APEHAXXHbIA MPOBOA A/ BblpaBHUBAHUA MOTEHLWANO0B
npruemMornepenaTymKoB;

* KOHTPOJIIEP PEKOMEHAYETCS YCTaHaB/INBAaTb B MeTa/NIMYECKOM WKady Uan WnTe, BHYTPU
KOTOPOro He A0/KHO BblITb HUKAKOrO CUIOBOr0 060pyAoBaHNSA (KOHTAaKTOPOB, NyCcKaTenen
M T. N.), KOpNycC WnTa nan wkadga Ao/mKeH bbITb HageXHO 3a3eMJIeH;

* MpPWN NCMOJNIb30BaHUN KOHTPOJIIEPA B YCI0BUAX INEKTPOMArHUTHbLIX MOMeX NPUMEHATb A4
MOAKJ/I0YEHMSA pa3bEéMa ethernet skpaHMpoBaHHbLIA Kabesib U 3KPaHUPOBAHHbLIN pa3bEM Mo
cTaHpapTy IEEE802.3-c22.

onsa YMeHbLUEeHNA 2JIEKTPOMArHUTHbLIX NMoMeX, BO3HNKaloWNX B MATaKLLEN CeTH, cnepnyet
BbIMOJIHATbL Clieayruine pekoMmeHaoaunn:

* MOAKJ/IIOYATbh KOHTPOJIIEP K MUTAIOLWLEN CeTUN OTAENBHO OT CUI0BOro o6opynoBaHus;

* PV MOHTaXke CUCTeMbI, B KOTOpPOW paboTaeT KOHTpoJIsiep, cieayeT y4nTbiBaTb NpaBuia
opraHusauum spPeKTUBHOIr O 3a3eMsieHns;

* BCE 3KpaHbl 1 3a3eMisdoLlmne JIMHUN NPoKIaAbiBaTb N0 CXeMe «3Be34a», Mpu 3TOM
Heobxoanmo obecrnevynTb XOPOLUNIN KOHTaKT C 3KPaHUPYIOLLNM NN 3a3eMISeMbIM

2/1eMEeHTOM,

3a3emMasoLLme uenm 4oJXKHbl 6biTb BbIMOSHEHDI npoBoJaMu C ce4yeHnemMm He MeHee 1 MM2;

* yCTaHaB/MBaTb (UNLTPbI CETEBbLIX MOMEX B JINHUSAX MUTAHUA KOHTPOJIIEPa;
* yCTaHaB/MBaTb UCKpPOracsaLmne GuabTpbl B IMHUSX KOMMYyTaLUN CUJI0BOro 06opyLoBaHUS.

6 HacTtpouka u paboTa ¢ KOHTponsnepoMm

Ha ypoBHe ornepaunoHHON CUCTeMbl KOHTPOJIJIEp UMeET (halJloBble pecypCbl U CUCTEMHYIO
KoHCoJb. B thannax copnepxuntcsa Heobxoanmasa nHgopmauma ansa pabotel OC. KOHCONb CAYyXUT
ONa HTepakTusHoro B3aumonencteusa ¢ OC (BbinosiHeHNA koMmaHg OC m T. n.).

6.1 HacTpoMka M TeCTUpOBaHME KOHTpoOJIJiIepa Npyu NOMOLLK
CUCTEMHOMU YTUJIUTDI

KoHTponnep MoXeT 6bITb CKOH(PUIYPUPOBaH 1 MPOTECTUPOBAH NPU MOMOLLNU MPOrpaMMHOro
obecneveHuns #«CuctemMHasa yTunuta». CUCTEMHas yTUIMTA BbINOJHAET cneayolmne QyHKLNN:

* oToBparkeHne Tuna ycTponcTea, Bepcum OC Linux, Tuna cpefbl UCMONHEHNS;

* oTOOpakeHne N N3MeHEHNE CUCTEMHbIX MAapaMeTPOB KOHTPOJINEPa;

* oTobpakeHne xapakTepuCTUK U CoCTaBa annapaTHoro obecnevyeHns KOHTpoiepa -
npoueccop, obbem O3Y, coctaB cybmoaynen;

* NpoBepka paboTbl cybmoaynen - otobparkeHne 3Ha4YeHUn BXOAHbIX CUTHAJIOB, yNpaBJsieHne
BbIXOOHbLIMW KaHanamu;

* 3arpy3ka npuknagHoro MO B KOHTpoAnep;

* oToOparkeHne NoAKJIIOYEHHbIX HAKOMUTENEN, BO3MOXXHOCTb NPOBEPKN SD-KapThl Ha
ownbkn 1 hopMmaTmpoBaHue ee B hannosyto cuctemy FAT32/Ext4;

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

CncrtemHas YTUNNNTa YCTaHOBJIEHA B KOHTPOJUJIEP MPU €ro noctaBKe.
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PykoBoacTBo no akcnayaTauun AFABA MJIK-70

Onsa poctyna K CUCTEMHOWN yTunmTe HeobXoAMMO NMpou3BecTun creayLlme LENCTBUSA:
1. oTkponTe Bpay3sep 1 B aApeCcHON CTpoke BBeamnTe IP agpec KoHTponnepa;
2. B OTKPbIBLUEMCS OKHE BBEAUTE Napob (Mo ymonydaHuo 111111).

6.2 CucreMHasa yTuauTa

CncTtemHas ytunuTta, (oanee CY) npefHa3HayeHa gna nameHeHums obwmx napametpos npubopa:
haTa / BpeMms, napaMeTpbl 3KpaHa 1 CEHCopa, NapaMeTpbl CETU, a TakXe s obHoBNeHnS
nporpamMMHoro obecrnedeHus n paboTtsl ¢ SD-kapTon.

3anyck CY MO>XHO NPou3BECTU BO BpeMs 3arpysku KOHTposisiepa npu otobpakeHun norotmna
«ACABA» 1 nosiBneHUn Ha akpaHe Haanucm «HAXKMUTE HA SKPAH 014 BXOOA B YTUJIUTY»
HenpepbiBHbIM Ha)XaTMEM Ha 3KpaH B TeyeHne 1 c.

Mocne 3anycka CY Ha 3KpaHe oTobparkaeTcst OKHO € 3anpocoM napons. MNocne Beoga napons (no
yMondaHuoo «111111») ocyuecTBasgeTCca nepexon B OCHOBHoe okHo CV.

B cnyyae, ecnm He ygaeTcsi BBECTU NMapoJsib, HEO6X0ANMMO NPOBEPUTL KAaIMOPOBKY 3KpaHa
yCTponcTBa. 19 NpoBepKn KanmbpoBKM Ha CTAaPTOBOM OKHE Ha>XMUTE Ha dKPpaH 1 yaepxmnBanTe
Ha)kaTue 00 NosABAeHUA Haanucu «BHumaHme! 3anyck KaimbpoBKn».

CncTemMHas yTunanTa AOCTYMNHa HavyMHasa ¢ Bepcum KopHeson OC Agava 2017.12.

Bce gpyHKLUMOHaNbHbie BO3MOXXHOCTU CY pa3buTkl Ha rpynnbl, oTobparkaemble BO BKaAKax
OCHOBHOIO OKHa.

3a noapobHbIM onucaHnem dyHkumMoHana CY n nopsanka paboTbl 0bpaTUTECh Ha CTPaAHULY
CuctemHas ytunuta MNK-40.

CnctemHasa ytunuTta MNMK-40 nosHoOCTbo coBMecTuMa ¢ MK-70.

6.3 daunosas cucrtema

dannoBas cmcteMa coctouT U3 cuctemHom ®C n moHTUpyemon ®C, KoTopble OOCTYMHbI Kak s
YTEeHWHA, TakK U ANg 3anucn. TOYKM MOHTUPOBAHUSA BHELWWHUX HaKonNuTenen:

* /run/media/mmcblkOp* ona BcTpoeHHoN eMMC;
* /run/media/mmcblklp* nnsa SD-kapThbl;
* /run/media/sda* ons USB HakonuTenen.

USB HakonuTenn n gpyrue yCTponcTBa BBoAa (MblWb, KNaBnaTypa U T. MN.) NOAK/OYATCA Yepes3
nepexogHnkK OTG miniUSB - USB A (B KOMMJIEKT He BXOAUT).
6.4 KoHcosnb

CncrtemMHas KOHCOJIb - KOHCOJIb 3arpy34uka U-Boot n KoHcoNb Linux HaxoanTcA Ha
rnocnepgosaTesibHOM nopTy RS-232.

MapaMeTpbl TEPMUHANA A8 KOHCOMIM Cefyowme:

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

* YeTHOCTb: HeT;

e CTOMOBLIE BUTHI: 1;

* ynpaBJieHNEe NOTOKOM: HeT.
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PykoBoacTBo no akcnayaTauun AFABA MJIK-70

CoefnHEHMEe KOHTpoJIIEpa C KOMMNbIOTEPOM MO nHTepdency RS-232 Nnpon3BoanTCA HYb-
MoAeMHbIM KabeneMm. Mpu 3arpy>xeHHon OC, NOAKOYEHHOW N HACTPOEHHOW CETU O0CTYN K
CUCTEMHOW KOHCOMM Linux MO>XXHO nony4unTb Yepes Ethernet nanm miniUSB (RNDIS) no SSH.
KoHconb 3arpy34duka U-Boot oocTynHa TonbkKo nNo nHtepdency RS-232.

NHTepdencel USB n RS-232 He MMeIT ranbBaHNYeCKON pa3Ba3ku. Bo nsbexxaHve
NoBpeXXAeHNs KOHTpoJIIepa BCe noaktoyaeMmoe Kk HeMy obopyaoBaHue (KoMnbloTep,
ceTeBoe 060pyoOBaHMe, 4AaTYUKK U OP.), UMEIOLLEee KJIeMMbl 3a3eMJIEHUSA, OO/HKHO BbITb
Ha4e>XXHO 3a3eMJieHo.

[OoCTyn K CUCTEMHOI KOHCOM LinuX Ha KOMMblOTEpEe NMPOUCXOANT Yepes NporpaMmmy-TepMmHa,
Hanpumep, PUTTY nan aHanornyHyio.

CeTeBble peKBU3NTLI 415 4OCTYyNa K KOHCOM Yepe3 SSH yKkasaHbl B pa3gene #lapameTpbl ceTun
Ethernet

6.4.1 BnokupoBaHue BbiBOAA COOOLLEHUN B KOHCOJIb NpPMU 3arpyske
KOHTpoAnnepa

Mpun Heobxo[MMOCTU MOXXHO 3a6N10KMPOBaTb BbIBOA CO0BLLEHUIN B KOHCONb RS-232 npu paboTe
3arpy3ymka U-Boot n OC Linux (Bepcusa 3arpy3ymka oosixkHa 6biTb U-Boot 2016.05-00238-
97183341 (Apr 26 2019) n HoBee).

BnoknpoBaHue BbiBOAa ynpaB/seTcs OTAe/IbHO A1 KOHCOAM 3arpy34mnka U-Boot n koHconm Linux
nyTem 3ajaHnsa nepeMeHHbIX OKpyXXeHus 3arpysduka U-Boot “silent” n “silent_linux”
COOTBETCTBEHHO. CAenaTb 3TO MOXKHO M3 KOHCOJIM 3arpy34ymnKka, a Tak>Ke N3 KOHCoau Linux.

Ons 6noknpoBaHUs BbiBoAa B KOHCOMb RS-232 npu paboTte OC Linux, Heobxoanmo 3aaaThb
nepeMeHHy oKpyxeHus “silent linux” co 3Ha4yeHnem “yes”. MNpn 3TOM BO3IMOXXHOCTb JOCTYyNa K
KoHconun Linux rno SSH 4yepe3 nHtepdenc USB nnn Ethernet coxpaHuTcs.

Ong 3afaHna nepemMeHHoOM oKpyxeHuns “silent linux” n3 koHconm 3arpys4vmka U-Boot Heobxoammo
BOWTM B KOHCOJIb 3arpy34ynka v nocsiefoBaTesibHO BbIMOJAHUTL KOMaHbl:

setenv silent linux yes
saveenv
reset

Ons 3afaHna nepemMeHHOnM oKpyxeHuns “silent_linux” n3 koHconu Linux Heobxogmnmo
nocnenoBaTesIbHO BbIMNOJIHUTb KOMaHAbI:

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

BbiBon coobuieHnin OC Linux B KOHCOJ1b, Pacnolio)XeHHYo Ha nopTe RS-232 npekpaTuTcs nocne
nepesarpy3ku npubopa.

YT06bI BKNIOYNTL BbIBOA B KOHCOJIb OC Linux, pacnono)eHHyto Ha nopTte RS-232, Heobxoammo
aHanornyHbiM obpa3oM 3agaTb NEPEMEHHYIO OKPYXeHUs “silent_linux” co 3HaYyeHMem “no”.

Ons 6noknpoBaHWS BbiBOAa B KOHCOJb Npu paboTe 3arpy3ymka U-Boot Heobxoanmo 3apgaTh
MepeMeHHyto OKpy>eHunsa “silent” co 3HavyeHmnem “1”. Ansa 3afaHNsa MEPEMEHHON OKPY>XXEHUS
“silent” n3 koHconu 3arpy3yumka U-Boot Heob6xoanMMO BONTY B KOHCOJIb 3arpy3yumka u
rnocsiefoBaTesibHO BbIMOJHUTb KOMaHAbI:

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


https://docs.kb-agava.ru/view/%D0%A4%D0%B0%D0%B9%D0%BB:%D0%92%D0%BE%D1%81%D0%BA%D0%BB%D0%B8%D1%86%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BA%D1%80%D0%B0%D1%81%D0%BD%D1%8B%D0%B9.png
https://docs.kb-agava.ru/view/%D0%A4%D0%B0%D0%B9%D0%BB:%D0%92%D0%BE%D1%81%D0%BA%D0%BB%D0%B8%D1%86%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BA%D1%80%D0%B0%D1%81%D0%BD%D1%8B%D0%B9.png

PykoBoacTBo no akcnayaTauun AFABA MJIK-70

setenv silent 1
saveenv
reset

0§ 3agaHns nepemMeHHon oKpy>XeHunsa “silent” ns koHcoan Linux Heobxoanmo nocaenoBaTeNbHO
BbIMOJIHUTb KOMaHAbl:

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

[Onsa BKNOYEHNA BbiBOAA B KOHCOJb 3arpy3ymka U-Boot HeobxoamMmo yaannTb NepeMeHHYo
OKpy>XeHuns “silent”, He yka3aB Oo1a Hee 3Ha4vyeHue. N3 KoHconm 3arpy3yumka U-Boot:

setenv silent
saveenv
reset

N3 kKoHconu Linux:

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

KopoTkoe coobLieHne nepBnYHOro 3arpysydmka MLO He 610kupyeTCca oNs ANAarHOCTUKK. |}

6.5 OTkNIO4YeHue KOHCcOoJIM Ha nopTy RS-232

B cny4vae, ecnm kK nopTy RS-232 Heobxoammo nogkno4nTb Kakoe-nnbo obopynosaHue,
HeobXxoAnMO OTKIYNTbL CNy>Xby getty, paboTatowyto Ha nopTy RS-232.

ONns oTKNoYeHUs cny>Xbbl HeobxoANMMO NepenTn Ha BKAAAKY «CnyX6bl» CUCTEMHON YyTUANTSI
nm60 BOCMOJIb30BaTLCS BbIMOMHUTbL OTKJIOYEHNE Yepe3 KOHCOJIb.

Ona oTKAYeHUs Yepes KOHCOJ1b BbIMOJIHUTE 0encTeus B YKa3aHHOM rnopsagke:

1. nogknunMTECh K KOHTpOAepy Yepe3 nHtepdenc USB nnm Ethernet;
2. BbIMOJIHNTE KOMaHAbl:

OTKJII0YEHNE aBTO3arpys3ku ciyx6bl Npyu CTapTe KOHTpoiepa
systemctl disable serial-getty@ttyS1

MacCKMpoBaHMeE Cry>KObi:
systemctl mask serial-getty@ttySl

OCTaHOBKa cNyXbbl:
systemctl stop serial-getty@ttyS1l

nepesarpys3ka KoHTpoJepa:

reboot
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6.6 TMNMapameTpbl ceTu Ethernet
Mo ymonyaHuto nHtepgenc Ethernet ethO HacTpoeH Ha NoslyvyeHne ceTeBbiX HacTpoek rno DHCP.
Ona nutepdgenca usb0 (RNDIS) ycTaHoBAEHLI cnefyloume cTaTUYeCKNe CeTEBbIE PEKBU3NTDI:

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

MpocmoTpeThb IP-agpec n apyryto ceTeByto KOHpUrypaumio ansa scex nHTepdgercos Ethernet
MO>XHO Ha BKkNafke «CeTeBble NMapameTpbl» | BKlagke «CeTeBble NapaMeTpbl» CUCTEMHON
YTUANTBI NAK B KOHcon Linux, Habpas koMaHAy:

ifconfig

3agaTb cTaTu4eckun IP-agpec nHtepdenca ethO Mo)XHO Ha TOWM XKe BKNlagKe CUCTEMHOW YTUINTI
nnbo B channe /etc/systemd/network/10-eth.network, Hanpnmep:

[Network]

DHCP=no

Address=192.168.10.100/24
Gateway=192.168.10.10

6.7 CucreMmHas paTa, Bpems

ONns yCTaHOBKWN BpeMeHu 1 faTbl CnefyeT nepenTn Ha #BKIalky «[laTa n BpeMsi» | BKNaaky
«[laTa 1 BpeMsi» CUCTEMHON YyTUNTbI NGO BOCMO/Ib30BaTbCS KOMaHAO0M:

date MMDDhhmmYYYY

raoe

e MM - mecsy, (1-12);

e DD - yucno (1-31);

* hh - yacsl (0-23);

°* mm - MUHYTbI (0-59);
* YYYY - roga.

[Onsa coxpaHeHNs yCTAaHOBJIEHHOIO BPEMEHW U AaTbl B YacaX peasibHOro BpeEMEHMU
BOCMOJIb3yNTeCb KOMaHAOoN:

hwclock —w

Mpn nogkItoYeHn KoHTposiepa K ceTn Ethernet n Hann4mn Beixofa B UHTEpHET nponcxoanTt
CMHXPOHM3aLNs BDEMEHN C CEPBEPAMM TOYHOIO BPEMEHM.

YacoBol nosAc ycTaHaBAMBaeTCA B cucTeMHomnm ytunnte nubo B hanne /etc/profile nytem 3aganHums
rnepemMeHHomn okpy>xeHusa TZ. Hanpumep, export TZ="STD-5" (ana EkaTtepuHbypra).

6.8 JocTtyn K channam KoOHTposepa

JocTyn K hannam n pecypcam KoOHTpoJsisiepa npu 3arpy>xeHHon OC MOXXHO Mosy4nTb
cnepywowmmm crocobamum:

* yepe3 CUCTEMHYIO KOHCOJIb Ha nopTe RS-232;
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* yepes CUCTEMHYIO KOHCOoJIb SSH-cepBuca (nopTbl Ethernet n USB);
* yepes sftp-cepsep (nopTbl Ethernet n USB).

[ns ncnonb30BaHUsA CETEBbLIX PeCYpCoB HE0HX0AMMO HAaCTPOUTL NMoako4YeHne K ceTun Ethernet.

[ocTyn K ceTeBbIM pecypCcaM KOHTPOJIIEPa MOXXET BbITb OCYLLLECTBJIEH Yepe3 nopT MiniUSB.
Opanisep RNDIS co3paeT B KOHTposIiepe BUPTYaibHbI ceTeBOn MHTepdenc usbO.

[daHHoe nogkayeHne amynmpyeT coegnHeHne Ethernet, Taknum obpasom, AOCTYMHO CeETEBOE
MOAKJIIOYEHME K KOHTPOJIJIEPY O19 ero NporpaMMmMpoBaHns U oTnagku, Aoctyna K sftp un
CNCTEMHON KOHCOM no SSH.

MoaknoyYeHe KOHTpPoOJIIEPa K KOMMNbIOTEPY Mo nHTepgency USB nponssoantcsa kabenem
miniUSB - USB A, BXo4SWMM B KOMIMJIEKT MOCTaBKW KOHTpOJIIepa.

[Ona nocTtyna KomMnbloTepa K KOHTposiiepy no nHtepdency USB, Heobxoammo Ha KoMnbloTepe
yCcTaHoBuTb gpaneep RNDIS. Ecnm npu nogknoveHnn KoHTpoanepa kK OC Windows ycTaHOBKa
OpariBepa npoLuna c owmnbkon, HeobxogMMo B gUcCrneTHepe YCTPONCTB NPaBO/ KHOMKOW MbILLN
wenkHyTb Ha ycTponctee RNDIS/Ethernet Gadget, BbibpaTb O6HOBUTHL ApariBepbl, yKa3aTb
BbINnO/IHUTBL MOUCK ApariBEPOB Ha 3TOM KOMIMbIOTEPE, 3aTEM BribpaTh ApariBep U3 CINCKa yXXe
YCTaHOBJIEHHbIX ApaviBepoB, rae BblbpaTb CeTeBbie aganTepsl, N3rotoButesnb Microsoft
Corporation, Ceteovi agantep Remote NDIS based Internet Sharing Device (To4Hoe
HanMeHOBaHWe ApalriBepa MOXKET OT/INYaTbCA B 3aBUCUMOCTM OT Bepcum Windows), HaxxaTb
Janee.

B cny4dae ycnewHown yCTaHOBKW B [TaHesnn yripaBsieHus | CeTb n IHTepHeT | CeTeBbie
MoAKI04YEHMS NOSBUTCSA HOBbIA CETEBON MHTEP(ENC, B CBONCTBaX MHTepdenca ybeontbcs, 4To
1nM rno DHCP 6611 nony4eH IP-agpec 192.168.7.2. MNMpoBepuTb paboTy coeAMHEHUS HA KOMMblOTepe
KoMaHgom ping 192.168.7.1.

Ona pocTyna K hannam KoHTpoJsiepa Yepes sftp-cepBep cnenyet nosab3oBaTbca Unix-
coBMeCcTUMbIM sftp-knnenTom. NMog OC Windows 3170 MoxeT 6biTb, Hanpumep, WinSCP, Total
Commander n T. n.

6.9 CuMBOJZIbHbIEe YCTPOMUCTBA NocJsiegoBaTesibHbIX NOPTOB

Hu>xe nprvBefeHoO COOTBETCTBME NOCAef0BaTEe/bHbIX MOPTOB KOHTPOJI/IEpa MUMEHaM CUMBOJIbHbIX
YCTPONCTB:

* RS-232 (cucTteMHas KOHCONb) - /dev/ttyS1;

* JlIOKaJsibHaA WWHa gna ceasm c cybmonynamm - /dev/ttySo;

* HTepdenc RS-485 Nel (X4) - /dev/ttyS2;

* nHTepgenc RS-485 Ne2 (X5) - /dev/ttyS3;

* cybmopynb nHtepdencos RS-485 nuHuna 1 (X1) - /dev/ttyS4;
e cybMoaynb nHtepgenco RS-485 nnHusa 2 (X2) - /dev/ttyS5;
* cybmonynb mogema GPRS - /dev/ttyS5;

6.10 Ucnonb3oBaHue Wi-Fi

MoaKNUYNTb KOHTposep K ceTn Yepe3 WIFI MOXKHO C MOMOLLLbIO Web-yTUANTLI Ha BKaaKe
«CeTeBble NapameTpbl». Ona 3Toro HeobxoanMmo nNpoaenaTh caeaytouime onepauymn:

1. BKAo4UTb 1 3aNyCTUTb Ha BKNaAke "YnpasneHue cnyxxbamu" cnyxby WIFI
(wpa_supplicant).
2. Mepe3arpysnTb KOHTpPOJIIEP.
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3. Ha Bknagke "CeTeBble NnapaMeTpbl" BbIBpaTb HY>XXHYIO TOYKY AOCTYMa U3 CAncKa
DOCTYMHbIX, BBECTU €e rnapoJib U Ha>KaTb KHOMKY "lMpnMmeHnTb". MNMocne HaXkaTusa KHOMKKY
OyneT 3anyLleH npouecc NogKJIYEeHUS K TOYKe JocTyna.

AnbTepHaTMBHbLIM CNOCOOOM ABNAETCHA pyyYHas HAaCTPOMKa C MOMOLLbIO CUCTEMHOW KOHCOJN.
Moaynb Wi-Fi npn 3arpy>xeHHoM gpansepe UNIFI cozgaeT ceTteBon nHtepdgenc wlan0. Cnmcok
MPUCYTCTBYIOWMNX CETEN, @ TaKXe MX NapaMeTpPbl MOXXHO MOJTYHYUTb, UCMOJIb3YS B KOHCON
KOMaHAay:

iwlist wlan® scan

Onsa noaoknoyeHns K 3awmueHHon cetn Wi-Fi Heobxoammo 3HaTb uMa ceTu (ssid) n naposb.
Hanee co3paTb KOHMUrypaumoHHbIN hann /etc/wpa_supplicant.conf, BBINOAHMB B KOHCON
KOMaHAay:

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

roe
YOUR NETWORK NAME - nmsa cetun noagkntoveHuns (ssid);
YOUR PASS - naposb ceTw.

B nony4eHHoM channe /etc/wpa_supplicant.conf, B linux-coBMecTuMoM pefakTope A06aBuTb
CTPOKU:

ctrl interface=/var/run/wpa supplicant
ap_scan=1

Takum obpa3som, hann wpa_supplicant.conf gosmkeH nMeTb NPUMEPHO Takoe cofep)KaHue:

ctrl _interface=/var/run/wpa_supplicant

ap_scan=1

network={
ssid="AGAVA"
psk=97f022f71c3105630a71431704adc4189090650f8af54ed14080e29b125559e6

B KOH(UIypaLMOHHbIA hann MOXKHO A06aBNATb Apyrne HaCTPoOeYHble K4, 03HAKOMUBLLUCH C
OOKyMeHTauunen Ha CynnankaHT wpa_supplicant Ha canTe pa3paboTyumka.

Onsa noaoknoyvyeHnsa kK cetn Wi-Fi B KoHconn HabpaTb KOMaHAay:

wpa_supplicant -c/etc/wpa_supplicant.conf -iwlan@ —B

6.11 Bxopn B KOHCOJb 3arpy3yduvka U 3agaHuve naposs OJsisg Bxoaa B Hee

015 BbINOIHEHNA HEKOTOPLIX AEeNCTBMN MOXKET NoHaaobuTbCa BXOA B KOHCOJb 3arpy34dunka U-
Boot. 1ns Toro 4Tobbl NOAYYMTb AOCTYM K KOHCOJIN 3arpy3ymka Heobxoammo noakaynTb
KOHTPOJIJIEP K TEPMUHANY KOMMblOTEpPa Yepes nHtepgenc RS-232. 3atem BKAKYUTb KOHTPOANEpP
1 B MOMeHT paboThbl 3arpy3ymka npu nossneHnn coobuieHns «Enter password to abort autoboot»
BBECTM NapoJib 4711 BXO4A B 3arpy3yduk. Ha BBo4 napons gaeTcd orpaHu4eHHoe spems. Mo
yMosnyaHuo - 1 c.
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Maposem no yMonyaHuUIo ABNAETCSH CUMBOJ «Mpoben». To eCTb, 4TOObl BONTU B KOHCOJb
3arpysymka HeobxoAnMMO Ha TepMmMHasie KOMMbOTEPa HaXKuMaTb KaBuwy «npoben» oo
rnoasaeHna npurnaweHnsa koHconn: AGAVA6432.70#. U3MeHNTb Naposib AJ19 BXO4a B 3arpys34ymk
MO>XXHO HadynHasa C Bepcum 3arpysymka U-Boot 2016.05-00238-g7183341 (Feb 13 2020 - 12:57:18
+0500) n HoBee.

MoapobHo paboTa c 3arpy3unkom U-Boot onncaHa B AOKYMEHTaLUMKU, pa3MeLLeHHON Ha canTe
https://www.denx.de/wiki/DULG/Manual.

Maponb a5 Bxona B U-Boot xpaHUTCSA B nepeMeHHON OKpyXeHusa «bootstopkey». O0na nameHeHns
naposis AOCTYyMNa K KOHCOIN 3arpy34mKa HY>KHO U3MEHUTb NMepeMeHHYI0 OKpy>xeHunsa U-Boot
«bootstopkey». CoenaTb 3TO MOXKHO B KOHCOJIM 3arpy34mKa, a TakXXe B KOHCon Linux.

Mpwn 3agaHnn Naponsa ciefyeT yYnTbiBaTb, YTO Ha BBOA, Naposis OTBOAUTCA ornpeaeneHHoe
BpeMms, 3a4aHHOe B NepeMeHHOon okpyxxeHunsa U-Boot «bootdelay» B cekyHpax. Mpu ycTaHoBKe
OJIMHHBIX 1 CI0XKHbIX Napoien HeobXoANMO YCTaHOBUTbL COOTBETCTBYIOLLLEE BpeMS, AOCTAaTOYHOe
On19 BBOAA Naposs, 4To6bl 6bls1la BO3MOXHOCTb BONTU B KOHCOJIb 3arpy34umka.

Ons nsmeHeHns Naposig BXoda B 3arpysydunk, Hanpmumep, Ha «abcl23» n BpeMeHn BBOAa NMaposs
Ha 5 cek. B KOHconn U-Boot HeobxoammMo nocsiefoBaTeNIbHO BbIMOJHUTL KOMaHAbI:

setenv bootstopkey abcl23
setenv bootdelay 5

saveenv
reset

Ona nsmeHeHnsa naponas B KOHCOMN Linux Heob6xoamMMo nocnenoBaTesIbHO BbIMOJIHATL KOMaHAbI:

echo 0 > /sys/block/mmcblkObootl/force ro
fw _setenv -c /etc/fw _env.eMMC.config bootstopkey abc123
fw_setenv -c /etc/fw_env.eMMC.config bootdelay 5

[ Bo3BpaTa 3HAa4YeHUI MO-yMOa4aHuo, Heobxoanmo BbINOJHUTL B KOHcoan U-Boot:

setenv bootstopkey '
setenv bootdelay 1
saveenv

reset

B KOHconu Linux:

echo 0 > /sys/block/mmcblkObootl/force ro
fw _setenv -c /etc/fw _env.eMMC.config bootstopkey ' '
fw_setenv -c /etc/fw _env.eMMC.config bootdelay 1

6.12 KanubpoBKa CEHCOPHOro 3KpaHa

B cnyyae oTCyTCTBUA UIN HETOYHOW peaKkLMM Ha HaKaTue s3KpaHa CEeHCOPHOW NnaHenu,
HeobXxoAMMO BbINONHUTL €é KaIMbPOBKY HYepes CUCTEMHYIO YTUANTY JINBO U3 CUCTEMHON KOHCON
C NoMoLLbI0 KoMaHAbl ts_calibrate:

ts calibrate

MpoBepPUTbL TOYHOCTb KAJIMOPOBKN MOXKHO KOMaHLO:
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ts_test

6.13 WUcnonb3osaHue FTP-cepBepa
B npubopsl ¢ npowwmnekamm Beinycka 2025.01 n HoBee ycTaHaBnmBaeTcs FTP-cepsep.

FTP-cepBep npenocTaBisieT BO3MOXHOCTb YTEHUS N 3anncK annoB, pasMeLleHHbIX Ha SD-kapTe
npubopa.

YnpaBsieHne cepBepoM (BKJIKOYEHME N BbIKJKOYEHME) ocywecTBaseTcs n3 CUCTEMHON YTUINTI.
Mo yMosi4aHuio cepBep OTKIIIOYEH.

MopkntoyeHne kK FTP-cepBepy OCyLLECTBAAETCS CO CeAYOWNMM PEKBU3NTAMU:

* JIOrnH: user
* Maposib: dj7Hsnz3

Mocne nogknoveHns K FTP-cepsepy AOCTYMHbI 418 YTEHUA/3anucK ToJIbKO (halsibl,
pa3MelleHHble Ha SD-kapTe. CucteMHble 1 apyrue gannsl MNJIK He gocTynHbI.

Mpn OTCYTCTBUM yCTaHOBNEHHOM SD-KapThbl, NOAKJIIOYEHNE K CEPBEPY YCTAHOBMIEHO He byaeT.

O6bpaTtuTte BHUMaHue! FTP - cnabo 3awmuweHHbIn MPOTOKOJ1, U ero NCMoJib30BaHne B
ny6aNYHbBIX CETAX onacHo. PekoMeHAayeTcs MCnosib3oBaTb FTP-cepBep TONbLKO BHYTPU CeTeln,
3alNLLEHHbIX MeXCeTeBbIM dKPaHOM.

7 OOHOBJIEHMEe NPOrpaMMHbIX KOMMNOHEHTOB

Mprbop NocTaBAAETCS C YCTAaHOBJIEHHbIM HEOOX0AUMBLIM MPOrpaMMHbIM obecrneyeHnem. Ecnm B
npouecce akcnayaTaumm npnbopa BO3HUKHET HEOOXOANMOCTb OOHOBJIEHUSA CUCTEMHOIO
nporpamMmMHoro obecnevyeHus, cnenyeT o6paTUTLCS Ha NpPeanpUATUE-N3roTOBUTENb.

O6HoBNEHNEe NPUKIagHOro NporpaMMHoro obecneyeHns 4OCTYMNHO NOJib30BaTeNto, B
3aBUCUMMOCTM OT ncnonHeHus Mpubopa, ¢ nomowbio cpeabl pa3zpaboTku Agava nnm CODESYS.
Tak>xe obHoBNeHMe npuknagHoro MO ana BCcex UCnoaHeHun npnbopa AOCTYMNHO Yepes
CUCTEMHYIO YTUNNUTY.

7.1 O6HoBneHue npoekta CODESYS c ucnosnb3oBaHueM CUCTEMHOM
YTUJIUTDI

Aobaenre Mseneus.. Tecr  Mpocmorp Yaanure Harm M
m 3 TestModules.zip - ZIP apine, pasmep ncxoansx Gainoe 2 31
Wina i
PicLogic
Application.app

Application.crc

Co3paHune 3arpy304Horo apxmaa
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O6HoBneHune npoekta CODESYS € NOMOLLbIO CUCTEMHON YTUANTLI MPOM3BOAUTCH B C/leAyiOLLEM
nopsiake:

* CO30aTb 3arpy304HbIn apxuB ¢ NnpoekToM CODESYS, ons 3Toro oTKpbITb NPOEKT B cpene

CODESYS v co3gaTb 3arpy3o4Hoe npunoxkeHue (FnasHoe meHto \OHnanH \Co3gaTb
3arpy3soyHoe npunoxxeHme \CoxpaHuTb), MoJsly4YeHHble hansibl noMecTuTb B ZIP apxuB, B
nTore OOJ/HKEH NONYYUTbCS apXuB, COAEpPXKalLMin B KOpHe Tpu anna (nanka «PlcLogic» n
nBa anna «Application.app, Application.crc».

noarotToBuTb USB Flash HocnTenb, NnpeaBapuTenbHO 0TopMaTMpPOBaB ero B hansioByto
cncteMy FAT32. NMoMecTunTb NOJSy4YeHHbIN apXmnB B KopeHb flash HocuTens.

nepenTn B CUCTEMHYIO YTUANTY Nepesarpy3ns KOHTPOJIIEpP, Npu 3arpy3ke Bo BpeMS
OZLHOKPaTHOIr0 3ByKOBOIr0 CUrHasjla Ha)kaTb Ha 3KpaH U yaep>XusaTb, 40 NOBTOPHOIO
3BYKOBOIo curHana. Beectn naponb: 111111.

nepenTun Ha BKNaaky «ObHoBneHne», 3ateM noaknto4nTb flash HocnTenb Yepes USB OTG
nepexoaHuK, BelbpaTb U3 CNUCKA 3arpy304HbIN apXuB, HaXKaTb KHOMKY «OBGHOBUTL».
OoxpaTbcsa coobuieHns «OBHOBNEHME YCMELIHO» N Ha)KaTb KHOMKY «OK>»,

* NepenTn Ha BKJIAAKy «Mepe3anyck» N HaxxaTb KHOMKY «lepe3anycks.

7.2

Ob6HoBneHue npoekTta AgavaPLC c ucnosib3o0BaHMeM CUCTEMHOM

YTUJINTDbI

Onsa obHoBneHnsa npoekTa AgavaPLC c nomoubto USB-Flash HakonnTena Heobxoamnmo
Mpon3BecTun cnepytoline gencTBmna B yKasaHHOM Nopsake:

1.

MoarotoBbTe USB-Flash HakonuTensb, NnpeasBapuTenbHO 0TOpMaTUPOBaAB ero B haloByto
cuctemy FAT32.

. MomecTunTe apxmue c obHoBNeHneM B KopeHb USB-Flash HakonuTens.
. Mepe3arpy3nTte naHenb onepaTopa, BO BpeMs nepesarpysku Bo BpeMs oTobparkeHus

norotuna AFABA 1 0HOKPATHOIro 3ByKOBOIr0 CUrHaNa OCyLLeCTBUTE ANMTEeNbHOE HaxaTune
Ha CEHCOPHBbIV 3KPaH [0 NOBTOPHOIro 3ByKOBOIr0 CUrHana.

. BBegnTte naposb: 111111.
. MepengnTte Ha Bknaaky «O6bHoBneHne». MoakntounTte USB-Flash HakonuTens K USB

pa3beMy Ha 3a4Hen CTOPOHe NaHenn Hanpamyto (ons AFABA MO-50), nam Kk miniUSB
pasbeMy Ha nepenHen CTopoHe Yyepes Yepes nepexodgHuk USB-OTG (gna AFABA M0-40).
BoibepuTe B cnucke araioB apxms ¢ 06HOBAEHNEM, HAaXKMUTE KHOMKY «OBHOBUTb».
Ooxantecb coobuieHna «O6HOBIEHNE YCMNELWHO» U HAaXKMUTE KHOMKY «OK».,

. Mepengnte Ha BKIaaKy «Mepe3anyck» N HaXXMNTE KHOMKY «lMepe3anyck». MNocne

nepesarpysku naHenu byaeT 3anyLieHo 06HOBIEHHOE NporpaMMHoe obecrnedeHune.

8 CyOmoaynu pacwumpeHusn

Mpunbop nMeeT MOAYIbHYIO apPXUTEKTYPY, MO3BOJIAIOLLYI0 YCTaHaBAMBaTb B CJI0Tbl pacLUMpPeHNs
cybMonynn BBOAA-BbIBOAA PAa3/IMYHOIo TUNa.
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PacnonoxxeHue cybmopynen

Bcero Mo>xHO yCTaHOBUTb A0 AecsaTtu cybmonynen. CnoTbl UMEOT ycsioBHOe 0603HavyeHne «A»,
«B», «C», «D», «E», «F», «G», «H», «I» n «K».

HekoTopble cybmMoayn He NMeIOT raJibBaHUYECKOl pa3Bs3Ku. Bo n3bexxaHune noBpexneHus
npubopa Bce NoakoYaemMoe K HeMy obopynoBaHue (KoMMblOTep, ceTeBoe obopynoBaHue,
OAaTYUKK 1 Op.), UMEoLEee KJIEMMbl 3a3eMJIEHUS, [O/MKHO ObiTb HAEXXHO 3a3EMJIEHO.

He ponyckaeTcs npoTekaHue no LensmM npubopa napasvTHLIX TOKOB U NMepeHanps»XeHui,
BbI3BAHHbIX HEKAY€CTBEHHbIM 3a3eMJIeHNeM NoAKII0YEHHOro 060pyAOBaAHUA U APYTUMN
npu4nHamu. Mpu Heo6Xo0AMMOCTU ClliefyeT UCMO0/Ib30BaTh BHELLHME YCTPOCTBA
rafibBaHM4Y4eCcKoON N30asuUnn.

YcTaHOBKa 1 u3BnevyeHne cybmoaynen LO/KHA BbINMOMHATHCS TOMbKO MPUY OTKIIOHEHHOM
nuTaHum npubopa.

8.1 Tunbl cyOMopynen

Ob6o3HauyeHue OnucaHue Tvn MpuMmeyaHue

Cybmoaynu aHanoroeBbiX BXO40B/BbIXO4,0B

Al 4 Bxopa Tok: 4-20 MA, 0-20 MA, [MorpewHoOCTb
0-5 MA n3mepenns 0.5 %
AIO 2 Bxoga HanpskeHne: 0-10 B [TorpewHoCTb
n3mepenns 0.5 %
2 BbIXOoga
[na TOKOBOro BbIXxoAa
= 500 Om
TMP 2 Bxofja TepMOCONPOTUBNEHUS: Rimax = 3900 Om
Pt100, Pt1000, 50M, Upax = £70 MB

100M, 50r1, 100TT.

ToyHocTb 0.5 %
Tepmonapbl: TXK(L),

TXKK(J), THH(N), TXA(K),

THAMN(S,R), TAP(B),
TBP(A-1, 2, 3), TMK(T)
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TMP4 4 Bxopna TepMOCONPOTUBNEHUS: Rmax = 3900 Om

Pt100, Pt1000, 50M, To4yHocTb 0.5 %
100M, 5011, 1001M1.

TMP4L 4 Bxopa TepMoOCONPOTUBNEHUSA: Rmax = 450 Om
Pt100, 50M, 100M, 50M, | ToyHocTb 0.25 %
100nm.

T™MC 2 BXoga Kanan 1: Rmax = 3900 Om
TepmoconpoTuBIeHUA:

Upax = 70 MB

Pt100, Pt1000, 50M,
100M, 5001, 100M. To4yHocTb 0.5 %

Tepmonapsbl: TXK(L),
TXKK(J), THH(N), TXA(K),

TMMN(S,R), TMP(B),
TBP(A-1, 2, 3), TMK(T)

KaHan 2: MNocTosiHHOEe Umax = +1600 mB
Hanps>xeHue +/-1600mMB
To4HocTb 0.5 %

Cybmonynu OUCKPETHbIX BXOO40B/BbIXOA0B

DI 4 Bxopa Cyxon KOHTaKT pynnoBas
onTopasBsi3Ka

u =248B,1

KOMM.

MA

I
=

KOMM. —

DI6 6 BX040B Cyxoi KOHTaKT pynnoBas
onTopas3Bs3Ka

u =248B,1I

KOMM.

MA

|
[

KOMM. —

DO 4 BbIXxona OTKPbITbIN KONJIEKTOP [pynnoBas
onTopas3Bsi3Ka

u =248B,1I =

KOMM. KOMM.

200 mA

SIM 2 BbIXOoga CnmMmucrop OnTopa3Bsska C
nepekJsYyeHnem Yyepes
HOJb

U = ~2208B, 1

KOMM.

=2A

KOMM.

SIM3 3 BbIXogOa Cnmucrop OnTopa3BssKa C
nepekJsYyeHneM Yyepes
HOJb

u = ~2208B, 1

KOMM.

=2A

KOMM.
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R 2 BbIX0ga KoHTaKTbl pene UKOMM‘ = ~220 8B, IKOMM_
=2A
R4 4 BbIXOoAa KOHTaKTbl pene UKOMM. = ~2208B, IKOMM_
=2A
DO6 6 BbIXOO0B OTKpbITbIV KOJIJIEKTOP [pynnoBas
onTopas3Bs3Ka
(ynpaBneHve waroBbiM
OBUraTenem) UKOMM. = 24 B, IKOMM. =
200 MA
DO6L 6 BbIXOL0B OTKpbITbIN KONIIEKTOP pynnoBas
onTopasBA3ka
UKOMM. = 24 B' IKOMM. =
200 MA
ENI 2 nByXx@a3HbIX BXo4a Cyxon KOHTaKT [pynnoBas
onTopasBs3Ka
UKOMM. = 24 B’ IKOMM. = 1
MA

NHTepdencHble cybmoaynm

RS-485

2 KaHana

2 x RS-485

MoxeT bbITb
YCTaHOBJIEH TONILKO
oAMH cybmopaynb.

OpHoBpeMeHHasn
paboTta c cybmonynem
GPRS He

ponyckaeTtcs

pynnoBsas
onTopa3Bsska. CKOpoCTb
00 230400 6uT/c

CAN

1 kaHan

1 x CAN

MoxeT 6bITb
YCTaHOBJIEH TOJILKO
oAMH cybmopaynb.

pynnoBas
onTopa3Bsa3ka. CKOpoCTb
no 1 Méut/c

GPRS

1 x GPRS

MoxxeT bbITb
YCTaHOBJIEH TOJILKO
oauH cybmonynb B
cnort A.

OpHoBpeMeHHan
paboTta c cybmonynem
485 He

ponyckaertcs
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8.2 CyOomMmopynb aHanoroBbix BXxoaos Al

CybmMoaynb aHanoroebix BXxoaoB Al npeaHa3HayeH Ons BBOAa A0 YeTbipex YHUPULMPOBAHHbIX
aHaNoroBbIX CMFHAJMIOB TOKA U Hanps>XeHns. Ka)kabl KaHanl MOXET OblTb MHOMBUAYASIbHO
HaCTPOEH Ha NMPMUeM TOKOBOI0 CUIrHasla Ui CUrHana Hanps>XeHus.

8.2.1 TexHuuYecKMe XapaKTepUCTUKMu cybmopyns

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

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

gﬂn.oou. 2
Bx.2(4) 3 4-20MA/0-10B

Npumewanmne :
KoHr.2 passemMor X1 u X2 ob6menuHeH
u coemuHeH C obupmd npubopa.

CxeMa nogKyeHus Cy6MOD,yJ'IFI aHanorosbIx BXxonos Al

3}

TexHn4yeckne xapakTepucTmkn cybmoaynsa aHanorosbix BxonoB Al:

MapameTp 3HayeHue
Yycno BXOAHbIX KaHa10B 4
Twun BXOOHbIX KAHA/0B Tok: 4-20 MmA, 0-20 MA, 0-5 MA

Hanps>xeHue: 0-10 B

Mpenen 0CHOBHOM NPUBEOEHHON MNOrpeLHOCTn, % 0.5

BxonHoOe conpoTuB/ieHMe KaHana usMmepeHuns Toka, | 100

oM™

BxogHoe conpoTuBieHMe KaHasla U3MepeHuns 70
Hanps>XeHuns, He MeHee, KOM

MocTosiHHasa BpeMeHU usMepeHuns, mMc 67

BpeMs onpoca cybmonyns, He 6onee, Mc 10
FanbBaHMYecKasa n3onaums OTcyTcTBYET

MoTpebneHne oT BHYTPEHHEro UCTo4HnkKa 24 B, He | 0 (oTcyTcTBYyeT)
bonee, MA

8.2.2 Has3HauyeHue KOHTaAKTOB pa3beMOB cybmopyns

Ha3Ha4YeHne KOHTaKTOB pa3beMoB Cy6MO,EI,yJ'Iﬂ aHanorosbIx Bxonos Al:

Pa3zbem KoHTakKT Ha3sHauyeHue
X1 1 AHanorosbIn Bxoa 1
2 O6wmin®
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AHanorosbi BXon 2

X2

AHanorosbIn BXon, 3

o6wmin®

W NP | W

AHanorosbii BXon 4

* o
ObLwine KOHTaKTbl cybmoayns coeguHeHbl Mexxay coboi.

8.3 Cyomopynb aHanoroBbiX BXoAoB / Bbixonos AlO

CybmMoay/b aHaNoroBbiX BXOA0B / BbiIxoAoB AlO nNpefHa3HavyeH O/ BBOAA ABYX M BbiBOAA ABYX
aHaNOroBbIX YHUPULMPOBAHHbLIX CUFHAMNO0B TOKa U Hanpsh>xeHus. Ka)kablii BXogHoW nnmbo
BbIXOHOM KaHa/l MOXeT 6biTb MHANBUAYAIbHO HACTPOEH Ha pPaboTy C TOKOBbLIM CUTHAJIOM UK

CUTHaJIOM Hanpsa>XeHuns.

8.3.1 TexHuYecKMe XxapaKTepuCTUKu cybmopynsa

BXOANMG CHIHaNM

4-20MA/0-10B

—O 4-20%A/0-108

BUHXORHMO CHIHANM

1" 4-20ma/0-108

L4 4-20xa/0-108

Moayns AIO
X1
Uens KoRT.

Bx.1 1

Bx.2 2

ot 3

Bux.1 4

Bux.2 5

.obx | [

N
Npumevanne :

Kour.3 m 6 pasrema X1 obmenmHeHs
M coeauHeHn c ofugm npuBopa.

Cxema nogkatoveHna cybmoaynsi aHanoroBbix BXonos / Bbixogos AlO

TexHUYecKne XxapakTepucTmK cybmoayns aHa/loroBbiX BXo0B / Bbixonos AlO:

MapameTp 3HayeHue
Yncno BXoAHbIX KaHal0B 2
Yncno BbIXOAHbIX KaHa10B 2

Tnn BXOOHbIX U BbIXOAHbIX KaHas10B

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

Hanps»xenune: 0-10 B.

ons Bbixoga 0-10 B

MNpenen 0OCHOBHOW NPMBELEHHON MOrPELLIHOCTH 0.5
BXOAHbIX KaHanoB, %

BxonHoe conpoTuBJ/ieHNe KaHaJIoB U3MepeHuns 100
TOoKa, OM

BxoaHoe conpoTuBAEHME KaHaloB U3MepeHuns 70
Hanps>XeHus, He MeHee, KOM

MocTosiHHasa BpeMeHU n3MepeHuns, mMc 67
ConpoTuBEHNEe Harpy3ku TOKOBbIX BbIXOO0B, HE 500
6onee, OM

MuHuManbHoe 3Ha4YyeHne BXO4HOro conpoTusieHusa | 600 Om
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Bpems yCcTaHOBNEHUSA BbIXOOHbLIX CUTHAJI0B, MC 24
Bpemsi onpoca cybmoayns, He 6bonee, mMc 10
lanbBaHU4Yeckasa n3onaumsa OTcyTcTBYET

MoTpebneHne oT BHYTPEHHEro NCTOYHUKA 24 B, He | 51
6onee, MA

8.3.2 Ha3HauyeHMe KOHTAKTOB pa3beMoOB cybmopnyns
Ha3HayeHMe KOHTaKTOB pa3beMa cybMoayns aHanoroebix BXoAoB / Bbixogos AlO:

Paszbem KoHTaKkT HasHauyeHue
X1 AHanorosbin BXon 1
AHasioroBbI BXon 2
o6wmnin®

AHanorosbIf Bbixoa 1
AHanoroBbIN BbIXOA4 2

06wunin®

SO uv A~ WIN|

* o
O6|.L|,|/|e KOHTaKThbl Cy6MO,ﬂ,yﬂﬂ coeagnHeHbl Mexay cobon.

8.4 Cyobmopynb mamepeHus temnepatypblt TMP

CybMmoaynb namepeHums temnepatypbl TMP npegHa3sHayeH ans BBoAa A0 ABYX CUTHAJIOB
TEepMOMETPOB COMPOTMBIIEHNA N TEPMOINIEKTPUYECKNX Npeobpa3oBaTenen.

Ka)kablh KaHan MoXeT 6bITb MHAMBMAYANIbHO HAaCTPOEH Ha NpUeM CUrHana oT
TepMoConpoTMBIeHNs Unn Tepmornapbl. CybMoaynb OCHALEH NPY>XMHHBIMU pa3bemMamMu 4Jis
NOAKJIIOYEHNS MPOBOAOB AATHYMKOB. TepMornapa NoAgK/Ao4YaeTCs No ABYXMPOBOLHOW CXEME,
TEpMOCONpPOTUBIEHNE - MO TPEXMPOBOLHOIN.

MoaknoyeHne TepMmonap K npmbopy A0JIXKHO NPON3BOAUTLCS C MOMOLLBLIO CAeumaabHbIX
KOMMNEeHCaUMOHHbIX (TepMOSJ'IeKTpo,D,HbIX) MPoOBOAOB, N3rOTOBJIEHHbIX N3 TEX Xe CaMbIX
MaTepnasios, 4HTO 1 Tepmonapa. MNpu coeanHEHNN KOMMEHCALMOHHbIX MPOBOAOB C TEPMOMNApPon 1
npnbopom Heobxogumo cobntofaTb NONAPHOCTL. [MpY HapyLWEHUN YKa3aHHbIX YCJI0BUA MOTyT
BO3HUKaTb 3Ha4YNTEJIbHbIE MOrpPeLHOCT Npn NaMmepeHnn. Bo n3bexxaHne BANAHUSA MOMEX Ha
N3MEPUTEJIbHYIO YacTb NMpubopa AnHUO cBa3mn nNpmbopa C 4ATYMKOM peKOMeHOyeTCs
3KpaHMpoBaTb (CM. pUCYHOK). ONseTKy 3KpaHa clefyeT CoOeaAnHATb B 04HOM To4YKe € obuien
CUrHanbHoOM Uenbto npubopa. B kayecTBe obLen CUrHaNIbHOW LEenn MOXXET BbICTYMaTb KOHTaKT 2
pa3sbema X1. OnseTka 3KpaHa A0/KHA ObiTb HAafEXHO U30/IMPOBaHa OT 3NIEKTPUYECKOT O
KOHTaKTa C ApYrMMu npoBOogHMKAMWN N 31eMeHTaMn MeTalJIMYeCKNX KOHCTPYKLUnii. He
[OMNyCKaeTCs UCMOb30BaTb TepMonapbl C HEN30JIMPOBaHHbLIM pabo4ynm craem.

[Ons MOHTa)>ka unn AeMoHTaXka NpoBoda HeoHBX0ANMO OTBEPTKOW Ha)kaTb Ha COOTBETCTBYOLLNIA
A3bI4OK pa3beMa. BCTpoeHHbIN faTymMkK TeMnepaTypbl XOJ04HOI0 CNas pacrnoJsIoXXeH B
HenocpeaCcTBEHHON BM30CTM K pa3beMam.
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8.4.1 TexHMYeCKMe XapaKTepuCTUKu cybmoapynsa

Mogyne TMP
X1(X2)
Uens Koxr.
px.1/+ 1
B‘ .2/— 2 E nt
Bx.3 3
MopxnwyenHe TePMOCONMPOTHRIGHKS

Moaynes TMP
X1 (X2)
Uens | Xoww,
px.1/+ 1
Bx.2/- 2 H
Bx.3 3
ool o, -

Moxxnoyenue TepMonapM

CxeMa nofkoveHus cybmonyna nsmMepeHus Temnepatypbl TMP

TexHn4yeckne xapakTepucTmkn cybmoaynsa nsmepeHna temnepaTtypbl TMP:

MapameTp

3HavyeHue

Yucno BXOAHbIX KaHasi0B

2

Twn BXOAHbIX KaHa10B

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

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

Mpenen oCHOBHOM NPUBEOEHHON MNOrpeLHOCT, % 0.5

Onana3oH nsmepseMoro conpoTuaaeHuns, Om 0 - 3905
N3MepuTenbHbIN TOK A9 TEPMOCONPOTUBAEHUN, He | 1

6onee, MA

CxeMa NnoAkJIto4eHNA TepMOCONPOTUBIEHNSA TpexnposogHas
[Ovana3oH nsMepseMoro Hanpsa>xeHus, MB -70 ... +70
Cxema nogkJwo4yeHns Tepmonap IByxnposogHas
Monoca nopassieHNa peXxekKTopHoro guabTpa, Ny oT 49 po 51
Koadhh. nogaBneHns pexxekTopHoro unabTpa, dB 62

MocTosiHHasa BpemeHun ®HY, ¢ 2,0

Bpems onpoca cybmoayns, He 6onee, MC 10
ManbBaHM4yecKasa n3onsaumsa OTcyTcTBYET

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

0 (oTcyTcTBYET)

8.4.2 Ha3HauyeHMe KOHTAKTOB pa3beMoOB cybmopnyns

Ha3HayeHne KOHTaKTOB pa3beMoB cybMoayns nsmepeHus TemnepaTypbl TMP:

PazbeM | KoHTakTt | HasHauyeHue

X1 KaHan 1.

TepMoconpoTuUBAEHWE U3MepuTesnbHbIn BXxoa 1 / Tepmonapa «+»

KaHan 1.

TepMoconpoTuUBAEHNE N3MEPUTESNbHbBIN BX0A 2 / TepMonapa «-»

Kanan 1.

TepMoCONpPOTMBAEHNE N3MEPUTENbHBIN BXOA 3

X2 KaHan 2.

TepMoCONpoOTUBAEHNE N3MepUTesbHbIN BXoa 1 / Tepmonapa «+»

KaHan 2.

TepMoCONpPOTUBAEHNE U3MEPUTENbHbLIN BX04 2 / TepMonapa «-»

1
2
3
1
2
3

KaHan 2.

TepMOCOFIpOTI/IBJ'IEHI/Ie I/I3MepI/ITeJ'IbeII7I Bxon 3
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8.5 Cybmopynb msmepeHus temnepatypbsl TMP4

Cybmoaynb namepeHuns temnepaTtypbl TMP4 npegHa3HayeH Ana BBoAa 00 YeTbIpeX CUrHa 0B

TEPMOMETPOB COMPOTUBNIEHNS.

Cy6MO,EI,y}'Ib OCHalleH NPY>XUHHbIMW pa3beMaMu OJ14 NnogKt04YeHNA NPoOBOAOB AaTHNKOB.
TepMoCOMPOTUBIEHNSA NOAKOYAOTCA MO TpeXHDOBO,EI,HOI7I cxeme.

Ona MOHTa)ka uan geMoHTaxka nposoaa Heobxoaumo OTBepTKOI7I HaX>XaTb Ha COOTBGTCTByiOLLI,I/II?I

A3bIYOK pa3beMa.

8.5.1 TexHuYecKMe XapaKTepucTUKu cybmoaynsa

Monyns TMP4

X1
TUens | Kot .
Bx.3 12 p——
s -
Bx.1 10
Bx.3 9
Bx.1 7
Bx.3 6 [
Bx.2 S —/1“.‘
Bx.1l 4
Bx.3 3
=T 3 jﬁ]
Bx.1 1

NogxMmoUeHue TEepPMOCONPOTHBIEHMIA

CxeMa noaksoyveHust cybmonyns namepeHuns temnepaTtypbl TMP4

TexHn4yeckne xapakTepucTukn cybmonynsa nsmepeHna temnepatypsl TMP4:

MapameTp

3HauyeHue

Yucno BXOAHbIX KaHas10B

4

Twn BXOAHbIX KaHa10B

TepmoconpoTusneHunsa: Pt100, Pt1000, 50M, 100M,
50r1, 100M

Mpenen oCHOBHOM NPMBEOEHHON MNOrpeLwHocTn, % 0.5

Onana3oH nsmepsseMoro conpoTuaaeHuns, Om 0 - 3905
N3mepunTesnbHbIN TOK 4189 TepMOCONpoTueieHuin, He | 0.5

6onee, MA

CxeMa noakJIo4eHN TepMOCONPOTUBIEHNSA TpexnpoBogHas
Monoca nopassieHNa peXxekTopHoro guabTpa, Ny oT 49 po 51
Koaddh. momaBneHns pexxekTopHoro dunbTtpa, dB 62

MocTossHHas BpemeHun ®HY, ¢ 2,0

Bpems onpoca cybmonyns, He 6onee, McC 10
lanbBaHM4yecKasa n3onsayms OTcyTcTBYET

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

0 (oTcyTcTBYET)

8.5.2 Ha3HauyeHMe KOHTAKTOB pa3beMoB cybmonynsa

Ha3HayeHne KOHTAaKTOB pa3beMoB cybMoayns nsmepeHmna TemnepaTtypbl TMP4:
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Paszbem

KOHTaKT

Ha3Ha4yeHue

X3

KaHan 1. TepmMoConpoTuUB/EHME N3MepuTebHbIN BXOA 1

KaHan 1. TepMOCOnNpoTUB/IEHNE N3MEPUTESIbHbIA BXOL 2

KaHan 1. TepMoCONpoTMBAEHNE N3MEPUTENBHBIN BXOA 3

KaHan 2. TepMoConpoTmnBIeHNE N3MePUTENbHbIN BXxoa 1

KaHan 2. TepMoCOnpoTUB/IEHNE N3MEPUTESbHbIN BXOL 2

KaHan 2. TepMoConpoTMBAEHNE N3MepPUTENbHBIN BXOA 3

KaHan 3. TepMoCconpoTmnBeHNE N3MepuUTENbHbIN BXoa 1

KaHan 3. TepMoConpoTUB/IEHNE N3MEPUTESIbHbIN BXOL 2

O o oo~ W|IN|F

KaHan 3. TepMOCONPOTMBIEHNE N3MEPUTESNbHbLIN BXOA 3

=
o

KaHan 4. TepMoConpoTUBIEHNE U3MEPUTENbHbIN BXo4 1

=
=

KaHan 4. TepMoConpoTMB/IEHNE N3MEPUTENbHbIN BXOA 2

=
N

KaHan 4. TepMOCONpoOTUBSIEHNE N3MEPUTESbHLIA BXOL 3

8.6 Cybmopynb mamepeHus temnepatypbsl TMP4L

Cybmoaynb nsmepeHust TemnepaTtypbl TMP4AL npegHa3HavyeH Ass BBOAA A0 YeTblpex CUrHaNoB
TEPMOMETPOB COMPOTUBJIEHNS.

CybmMoay/ib OCHALEH NMPYXWHHLIMU pa3beMamu 4S8 NoAKI0YEHNSA NMPOBOAOB AaTYMKOB.
TepMOCONpPOTMBIEHNS MNOAKII0YAOTCA MO TPEXNPOBOAHON CXEME.

[na MOHTa)ka Uiy gemMoHTa)ka NpoBoAa HeobXxoAMMO OTBEPTKOWN HaXKaTb Ha COOTBETCTBYIOLLMNA
A3bIYOK pa3beMa.

8.6.1 TexHMYecKMe XapaKTepuMCTUKu cybmoapynsa

Mogyns TMP4

X1
Uens )-!ou'r.
Bx.3 12 pr——
sz [ 1 |~
Bx.1 10
Bx.3 9
Bx.1 7
Bx.3 6 pr—
Bx.1l 4
Bx.3 3
Bx.1l 1

NlogxMOUeHue TEePMOCONPOTHBISHMIA

CxeMa noaks4veHuns cybmonyns namepeHunsa temnepatypbl TMP4L

TexHn4yeckne xapakTepucTukn cybmoaynsa nsmepeHna temnepatypsl TMP4:

MapameTp 3HauyeHue

Yncno BXoOHbIX KaHa10B 4

Twn BXOOHbIX KaHa10B TepmoconpoTussieHnsa: Pt100, 50M, 100M, 5001,
100N

Mpenen 0CHOBHOM NPUBEOEHHON MOrpPeLHOCT, % 0.25
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[dnana3oH nsmepsemoro conpotmsieHuns, Om 0 -450
N3MepuTenbHbIN TOK 019 TEPMOCOMPOTUBIIEHUN, HE 0.5

bonee, MA

CxeMa NoAKIoYeHN TepMOCONPOTUBAEHNSA TpexnpoBogHas
Monoca nopassieHNA peXxekKTopHoro gunabTpa, Ny oT 49 po 51
Koadhh. nogaBneHns pexxekTopHoro punabTpa, dB 62

MocTosiHHasa BpemeHun ®HY, ¢ 2,0

BpeMs onpoca cybmonyns, He 6onee, Mc 10
FanbBaHMYecKasa n3onaums OTcyTcTBYET
MoTpebneHne oT BHYTPEHHEro NCTOYHWKa 24 B, He 0 (oTcyTcTBYET)
6onee, MA

8.6.2 HasHauyeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3Ha4yeHMe KOHTaKTOB pa3beMoB cybMoaynsa nsmepeHna temnepaTtypsl TMP4:

Pasbem KOHTaKT Ha3Ha4yeHue
X3

KaHan 1. TepMmoconpoTmnBeHNE N3MepuUTeNbHbIN BXxoa 1

KaHan 1. TepMoCOnpoTUB/IEHNE N3MEPUTESIbHbIN BXOL 2

KaHan 1. TepMoConpoTuBJIEHNE N3MEPUTESIbHbIN BXOL 3

KaHan 2. TepMoConpoTUB/EHME n3MepuTesbHbIi BXoA 1

KaHan 2. TepMoCOnpoTUB/IEHNE N3MEPUTESbHbIN BXOL 2

KaHan 2. TepMoCoOnpoTMBAEHNE N3MepPUTENbHBIN BXOA 3

KaHan 3. TepMoConpoTuB/IeHEe nsMepuTesbHbIi BXog 1

KaHan 3. TepMoConpoTmnBIEHNE N3MEPUTENbHbIN BXOA 2

Ol N O | b W | N|PF

KaHan 3. TepMoCOnpoTUB/IEHNE N3MEPUTESbHbIN BXOL 3

=
o

KaHan 4. TepMOCONpoTUBJIEHNE U3MepUTESIbHbIN BXOoA 1

=
=

KaHan 4. TepMoConpoTMBIIEHNE N3MEPUTENbHbIN BXOA 2

=
N

KaHan 4. TepMOCONpoTUB/IEHNE N3MEPUTESbHbIN BXOL 3

8.7 CybmMmopynb usMmepeHus TemnepaTypbl U YriepoaHoro noreHyuvana
TMC

CybmMoaynb namepeHusa TemrnepaTypbl U yrneponHoro rnoteHunana TMC npegHasHavyeH ans
BBOLa CUMHa/IOB TEPMOMETPOB COMPOTUBJIEHNS U TEPMO3JIEKTPUYECKUX NpeobpasoBaTenen
(KaHan 1) n NoCTOSIHHOIr0 HamMps>XeHnsa B gnanasoHe +/- 1600 mB (KaHan 2) .

KaHan 1 moxeT 6bITb HACTPOEH Ha NpPUeM CUrHana OT TeEPMOCONPOTUBIEHNA NI TepMonapsbl.
KaHan 2 npefHa3Ha4eH TOJIbKO OJ19 U3MepeHUs NOCTOSAHHOI O Harnps>XeHnsa B AnanasoHe +/-
1600 mB. Cybmoaynb OCHalleH NMPY>XUHHbIMW pa3bemMaMun 015 NoaKAYeHNs NPoBOAOB
JaT4yMKoB. TepMonapa NoAKAYaeTCsa No ABYXMNPOBOAHON CXeMe, TEPMOCOMNPOTUBAEHME - MO
TpexnpoBO4HOMN.

MonknoyeHne TepMonap K Nprubopy A0JIXKHO MPON3BOANTLCA C MOMOLLbIO CrelmanbHbIX
KOMMEHCaLNOHHbIX (TEPMO31EKTPOAHbIX) MPOBOZOB, N3rOTOB/IEHHBIX U3 TEX K& CaMbIX
MaTepuasioB, 4TO 1 Tepmonapa. Mpu coeanHEHNN KOMMEHCALIMOHHbBIX MPOBOAOB C TEPMOMNAPON U
npubopoM HeobxoammMo coboaaTh NONSPHOCTL. PN HaPYLLUEHWUN YKa3aHHbIX YCJI0BUA MOTyT
BO3HWKATb 3HAYUTESIbHbIE MOrPELLUHOCTY NpKX N3MmepeHnn. Bo nsbexxaHne BANSHUA MOMeX Ha
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N3MepPUTENIbHYIO YacTb Npnbopa NMHMIO CBA3M Npmbopa C 4aTYNKOM peEKOMeHOyeTCs
3KpaHMpoBaTb (CM. pUCYHOK). ONNeTKy 3KpaHa cnefyeT CoeAnHSATb B 0QHON TOYKe C obLien
curHanbHom uenbto nprubopa. B kavecTBe obLien CUrHaabHOM Lenu MOXXeT BbiICTynaTb . OnneTka
3KpaHa AoJKHa bbiTb Ha4EeXXHO N30JMPOBaHa OT JIEKTPUYECKOr0 KOHTaKTa C ApYyrumMum
MPOBOAHMKAMU U 3IEMEHTAMWN METaI/IMYECKNX KOHCTPYKLWUIA. He oonycKaeTcs UCMoJsib30BaTb

TepMonapbl C HEN30AMPOBaHHbLIM paboyum cnaem.

Ona MOHTa)ka Ui gemMoHTa)ka NpoBoAa HeobxoaMMO OTBEPTKOW Ha)KaTb Ha COOTBETCTBYIOLLUNA
A3bIYOK pa3beMa. BCTpoeHHbIN gaTYMK TeMnepaTypbl XON04HOI0 Crasi PacrosIoXXeH B

HernocpeacTBeHHOM 6/IM30CTU K pa3bemMam.

Mogyza TMC

P 8/ 1
P 2/ 2
xS ’

Mozyas THC

) >

Gees | oy
v D o +/ 1600
pu.2/-| 2 L

Cxema nogkto4veHusa cybmonyna TMC

8.7.1 TexHuMYecCKMe XapaKTepucTUKu cybmoapynsa

TexXHMYeCcKne xapakTepucTukn cybmoayns naMepeHns TemMmnepaTypbl U yrieponHoro

noteHumnana TMC:

MapameTp

3HavyeHue

Yuncaio BXOOHbIX KaHasoB

2

Tun BXoOHbIX curHanoB (KaHan 1)

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

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

Tun BXOOHbIX CUrHanoB (KaHan 2)

[ToCcTOAHHOE HanpsXXeHune

Mpenen oCHOBHOM NPMBEOEHHON MNOrpeLwHoOCcTn, % 0.5

[Ounana3oH namepsemoro conpotmeneHus (Kanan 1), | 0 - 3905

Om

N3MepuTenbHbIN TOK 019 TEPMOCOMPOTUBAEHUN, He | 1

6onee, MA

CxemMa noaKIYeHNa TEPMOCOMNMPOTUBIIEHNS TpexnpoBoaHas
[dnana3oH namepsemoro Hanps»xeHus (Kanan 1), -70 ... +70

mMB

CxeMa nogkyeHnsa Tepmonap OByxnposogHas
[dunana3oH namepsemoro Hanps»xeHus (Kanan 2), -1600...4+1600
mMB

Monoca nogaBneHUs peXxeKTopHoOro gpuneTpa, Ny oT 49 po 51
Koahd. mogaBneHnsa pexxekTopHoro gpuabTtpa, dB 62
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MocTosiHHasa BpemeHun ®HY, ¢ 2,0
Bpems onpoca cybmoayns, He 6onee, MC 10
ManbBaHM4yecKasa n3onsaumsa OTcyTcTBYET

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

0 (oTcyTcTBYET)

8.7.2 Ha3HauyeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3HayeHne KOHTaKTOB pa3beMoB cybMoayns nsmepeHust tTemnepaTypbl TMC:

PazbeM | KoHTakTt | HasHauyeHue

X1

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

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

KaHan 1. TepMoCOMNpoTUBAEHNE N3MEPUTENBHBIN BXOA 3

X2

KaHan 2. HanpshkeHne namepuTtesnbHbin Bxoa 1

KaHan 2. HanpshkeHne nsmepuTesbHbIN BXog, 2

1
2
3
1
2
3

KaHan 2. He ncnonb3syeTcs.

8.8 Cyomopynb guckpeTHbix BxogoB DI

Cybmoaynb ANcKpeTHbIX BXonos DI npeaHa3HayeH o9 BBOAA A0 YeTbipex ANCKPETHbIX CUrHAN0B
TUNA «CYXON KOHTAKT» UJIN «OTKPbITbIA KonnekTop». KaHanbl 3 1 4 cybmMoayns MoryT BbiCTynaTb
B POJIN CYETHbIX BXOA0B (KaK BbICOKOCKOPOCTHbIX, TaK N HN3KOCKOPOCTHbIX) C (pyHKLMNEN
aHTuapebesra s BO3MOXKHOCTU MCMO/Ib30BAHNS OATHYMKOB C MEXAHNYECKMMUN KOHTaKTaMMU.
Cybmoaynb uMeeT rpynrnoByto rajibBaHUYECKYI0 U30ISLNIO.

8.8.1 TexHuMYecCKMe XapaKTepuCTUKu cybmoaynsa

Mogyas DI

X1 (X2)

Uens Komr.

Px.1(3) 1 [o—
Bx.2(4) 2 [f— 3
OCapoi 3

AarTyuK THNA “"CyXoH XOMTAXT"

Mogyns DI

X1 (X2)

Uens Komr.

Bx.1(3) 1
Bx.2(4) 2
OCupeit 3

RAamumx Tuna "OTXPNTMH XonanexTop"

NpuMevanne: KoHraxTn 3 pasdeMoB X1 u X2 obpenMHeHNM.

CxeMa nofkJoyeHns cybMonyns AUCKPeTHbIX BXxoLoB DI

TexHn4Yeckne xapakTepucTmkmu cybmoayns AUCKpeTHbIX BXxoaos DI:

MapameTp

3HavyeHue

Yuncao BXOOHbIX KaHasioB

4

Twvn BXOAHbIX KaHa10B

CyXOWM KOHTaKT, OTKPbITbIA KOJIIEKTOP

Yucno cyeTHbIX KaHanoB 2
MakcumanbHas YacToTa CHEeTHbIX UMMYbCOB, KL, 10 (0,09%)
HoMunHanbHOe Hanps>xeHne KoMMmyTauuu, B 24
HoMUHanbHLIN TOK KOMMyTauum, MA 1
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BpeMms onpoca cybmonyns, He 6onee, McC 10
anbBaHW4Yeckasa nionaymsa EcTb, rpynnosas
MNoTpebneHne oT BHYTPEHHEro NCTo4HUKa 24 B, He Bonee, MA 4

*
Mpw BKAOYEeHUN PyHKUUK aHTUapebesra.

8.8.2 HasHauyeHMe KOHTAKTOB pa3beMOB cybmopyns

Ha3Ha4eHe KOHTaKTOB pa3beMoB Cy6MO,EI,y1'IF| ONCKpeTHbIX Bxonos DI:

Pa3zbem KoHTakKT Ha3HauyeHue
X1

OunckpeTHbIn Bxog 1

OncKkpeTHbIN BXOA 2

1
2
3 06Lwmin*
1
2
3

X2 OnckpeTHbIn BXxog 3

OunckpeTHbIn BxoA 4

06wunin®

* o
Ob6uime KoOHTaKTbl cybMoayns coeamnHeHbl Mexxay cobo.

8.9 Cybmopynb auckpeTHbix BxogoB DI6

Moxyms DIe Momyas DIs

In(n) I“‘"’
Sown | Howr tonn | Howw
b . 4 - i 4
| AL 1 e— e L BT 1  —
» '] T sl 2 — 3
sl s -— bl A4
Pedieh 3 " —4 [ L0 I P
(Stwa) ¢ § L L )
| l —s .
Bavenx vema “Cymol mowvasy* Aavexx Twza “Ovspumak  soxsesvop”
Pgwmmavamme . e X1 ow X2

Cxema noako4eHns cybmonynsa AnCKpeTHbIX Bxogos DI6

Cybmoaynb anckpeTHbIXx Bxonos DI6 npegHasHayeH 418 BBOAA A0 WECTU OUCKPETHBIX CUTHa10B
TUMa «CYXON KOHTaKT» UM «OTKPbITbIA KONNeKTop». KaHanbl 3 n 4 cybmoayns MoryT BbICTynaTb
B POJIN CYETHLIX BXOA0B, KakK BbICOKOCKOPOCTHbIX, TaK N HU3KOCKOPOCTHbLIX C (PYyHKLNEN
aHTuppebesra A9 BO3MOXHOCTU NCMOJIb30BaHNSA [ATUYNKOB C MEXaHNYECKUMU KOHTaKTaMu.
KaHanbl 3 n 4 cybmonynsa moryT paboTaTb B peXxume naMepeHus nepnona MMnyabCcos.
CybMoaynb nMeeT rpynnoBYIO rafibBaHNYECKYO U30NALNIO.

8.9.1 TexHM4YecKMUe XapaKTepUCTUKM cyOMoayna pauckpeTHbix BxogoB DI6:

MapameTp 3Ha4veHue

Yuncno BXOOHbIX KaHanoB 6

Twn BXOAHbIX KaHa10B CyX0OW KOHTaKT, OTKPbITbIV KOJIJIEKTOP
Yucno cyeTHbIX KaHanoB 2

MakcumanbHas 4acToTa CHeTHbIX UMMYbCOB, KIL, 10 (0,09[1])

[dunanas3oH nimepeHns nepnoga MMNysbCcos, C 0,01 - 650

HoMunHanbHOe Hanps»xeHne KoMMmyTauuu, B 24

Bpems onpoca cybmonyns, He 6onee, McC 10

HOMWHaNbHbLIN TOK KOMMyTauum, MA 1
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FanbBaHW4YecKasa nsonaynsa

EcTb, rpynnosas

[1] Mpwn BkAtoYeHUN hyHKLMN aHTUapebesra.

8.9.2 Ha3HayeHMe KOHTAKTOB pa3beMoOB cybMopynsa auckpeTHbiXx BxoaoB DI6:

Pa3sbem KoHT. Ha3HavyeHue

X1 1 OunckpeTHbIn Bxog 1
X1 2 OnckpeTHbIN BXxopg 2
X1 3 OunckpeTHbIN BXxog 3
X1 4 O6u.|,V||7|*

X2 1 OnckpeTHbIN BXOA 4
X2 2 OnckpeTHbIN BXxopg 5
X2 3 OncKkpeTHbIN BXOA 6
X2 4 06wnir*

*
Ob6ume KOHTaKTbl cybMoayia coeanHeHbI

Mexxay cobon.

8.10 CybmMopynb AMCKPETHbIX BbIXOA0B TUNA «OTKPbITbIA KOJIJIEKTOP»

DO

Cy6bMoayb AUCKPETHbIX Bbixo40B DO npefHa3HavyeH A1 BbIBOAA [0 YeTblipeX ANCKPETHbIX
CUIHAJI0B TUMa «OTKPbITbIA KonekTop». CybmMoayb MMeeT rpynrnoByto rajibBaHNYeCKYo

n30naumio.

8.10.1 TexHMYECKME XapaKTepuCTUKu cyomopyns

Moayns DO

+V

.24B

X1 (X2)
llens | Kour.
1(3) 1

2(4) 2
Obuprit 3

[puMevanue :

o -V

Konraxrn 3 passemon X1 u X2 obmenmHeHs.

CxeMa nogknw4veHns cybMmoaynsa ANCKpPeTHbIX Bbixoaos DO

TexHnYecKne XxapakTepucTmk cybmoayns AUCKPETHbIX Bbixonos DO:

MapameTp

3Ha4yeHue

Yucno BbIXOAHbBIX KAaHA10B

4

Twvn BbIXOOHbIX KaHa10B

OTKPbLITLIN KOIJIEKTOP

MakcnmmanbHOe Hanps)xeHne KoMmmyTauuu, B

24

MaKCrManbHbIN TOK KOMMyTauum, MA

200

Bpemsa onpoca cybmoayns, He 6onee, Mc

10

FanbBaHW4YecKasa nsonayns

EcTb, rpynnosas

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

0 (oTcyTcTBYET)
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8.10.2 HasHauyeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3Ha4eHe KOHTaKTOB pa3beMoB Cy6MO,EI,y1'IF| ONCKpeTHbIX Bbixonos DO:

Pa3zbem KoHTaKkT

Ha3HauyeHue

X1

OnckpeTHbIN Bbixog 1

OnCKpeTHbIN Bbixopg, 2

06Lwmin”

X2

ONCKpeTHbIN BbIXOA 3

OunckpeTHbIn Bbixoa 4

1
2
3
1
2
3

o6wunin®

* o
O6uime KOHTaKTbl cybMoayns coeqmnHeHbl Mexxay cobo.

8.11 CybmMopynb AMCKPETHbIX BbIXOA0B TUNA «OTKPbITbIA KOJIJIEKTOP»

DO6

CybmMoaynb ANCKpeTHbIX BbixogoB DO6 npefgHa3HayeH A5 BbiBOAA A0 LWECTU AUCKPETHbIX
CWUIHaN0B TUMNa «OTKPbITbIN KONEKTOP» UAW yNpaB/ieHNs ABYMS ApaiBEPaMU LUAroBbIX
nsuraTtenen no curHanam: STEP, DIR, ENABLE. CybmMoaynb nMmeeT rpynnoByto rajlbBaHU4YeCcKyo

n3onauunto.

Moayns DOS

H

ey

X1

I Uens | Xows. l IZ B

i

QO *V

Uens | Xows. l_l_lz A

i

Pacx 4

Paix 5

Bax 6

& lw [N | »

- 0..248

Cxema nogkJoveHna Mooy s AUCKPeTHbIX Bbixogos DO6

8.11.1 TexHMYeCKMUE XapaKTEpPUCTUKM MOAYJIA AUCKPETHbIX Bbixoaos DO6

MapameTp

3Ha4yeHue

Yucno BbIXOAHbBIX KaHa10B

6

Twvn BbIXOOHbIX KaHa10B

OTKPbLITLIN KOJIJIEKTOP

MakcmnmanbHOe Hanps)xeHne KommyTauuu, B

24

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

anbBaHW4Yeckasa nionaymsa

EcTb, rpynnoBas
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MoTpebneHne oT BHYTPEHHEro NCTOYHUKA 24 B, He Bonee, MA 10

8.11.2 Ha3HauyeHue KOHTAKTOB pa3beMOB MOAYJIA AUCKPETHbIX Bbixonos DO6

Pa3zbem KoHTaKT Ha3HauyeHue
X1

OncKpeTHbIN Bbixoa 1

OnckpeTHbIn Bbixog 2 unu STEP waroBoro asuratens KaHana 1

OnCcKpeTHbIN Bbixog 3

X2 OunckpeTHbIN BbIXOA 4

OnckpeTHbIn Bbixogd 5 nnu STEP warosoro gsuratens KaHana 2

ONCKpeTHbIN BbiXoa 6

AW NP W|N|P

Oo6bwunin

8.12 CybmMoaynb AUCKPETHbIX BbIXOA0B TUNA «OTKPbITbIA KOJIJIEKTOP>
DO6L

Cybmoaynb ANCKPeTHbIX BbixoaoB DO6L npefHa3HayYeH A5 BbIBOAA A0 LWECTU ANCKPETHbIX
CUIHANOB TMMNa «OTKPbITbIN KonnekTop». CybmMoayib MMeeT rpyrnnoByio raibBaHU4YeCKYo
n3onaumio.

i

[nons Xous. l_l_IZ +:

[ Uons | Xows. [T_’ iy &
x 4 1 ]
E = E[:! x 3
x5 2
{t‘m‘ 6 3 o
' {osw | 4 oV

CxeMa nogkKJ4YeHns Moayna OUCKPEeTHbIX Bbixonos DO6L

8.12.1 TexHMYecCKMe XapaKTEepUCTUKMU MOAYJIA AUCKPETHbIX BbixonoB DO6L

MapameTp 3HauyeHue

Yncno BbIXOAHbLIX KaHa/0B 6

Twun BbIXOL4HbIX KaHaNoB OTKpPbITbIA KONIEKTOP
MakcumanbHOe Hanps»xeHne KoMmmyTauuu, B 24

MaKcMManbHbIA TOK KOMMyTauumn, MA 200

Bpems onpoca cybmoayns, He 6onee, Mc 10

FanbBaHW4YecKasa n3onauns EcTb, rpynnoBas
MNoTpebneHne oT BHYTPEHHEro NCTo4HUKa 24 B, He 6onee, MA 10
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8.12.2 Ha3Ha4yeHue KOHTAKTOB pa3beMOB MOAYJNA AUCKpPEeTHbIX Bbixoaos DOG6L

Paszbem KoHTakT Ha3HauyeHune

X1 1 OnckpeTHbIN Bbixog 1
2 OnCKpeTHbIN Bbixopg, 2
3 OnCcKpeTHbIN BbiXo4 3

X2 1 OunckpeTHbIn Bbixoa 4
2 OnCKpeTHbIN Bbixog 5
3 OVCKpeTHbIN BbIXoa 6
4 obwuin

8.13 Cybmopynb AMCKpPEeTHbIX BbIXOA0B TUNA «CUMUCTOpP>» SIM

CybMoaynb ONCKPETHbIX BbixoaoB SIM npefHa3HavyeH O BbiBOAa 00 OBYX OMCKPETHbIX
CUrHANOB TUMA «CUMUCTOP» U CAYXUT OJ1S KOMMYTaLWUWM Harpy3kKn NepeMeHHOro Toka.
CybmMoay/ib MMeeT rpynnoBylo rajibBaHMYEeCKYO U30a58UmM0. KoMMyTauus Harpy3kn npoucXoanT
npun nepexone Hanps>XeHns Yepes HoJb. Bbixoabl cybmMonyns 3alWnleHbl NaaBKUMK
npenoxpaHutensamu. [Ins 3aMmeHbl NpegoxpaHnTens HeobxoAMMO CHATb 3aHIO0 KPbILLKY
npubopa n n3enedyb cybmonynb U3 cioTa.

8.13.1 TexHMYeCKMEe XapaKTepucTUKu cyomopyns

Monyne SIM

X1 (X2)
Oens KoHT.
RH
Brix1 (2)| 1 S O N
beuwl (2)] 2 ] ~220B
6wl (2) 3 F

CxeMa noak/yeHuns cybMonyns ANCKPeTHbIX Bbixoaos SIM

TexHn4yeckme xapakKTepucTukun CYGMOﬂ,yJ'IFI ONCKPETHbIX BbIXOO0B SIM:

MapameTp 3HavyeHue
Yuncno BbIXOOHbIX KaHa 0B 2

Twun BbIXOAHbIX KaHaNoB CumMmuncTop
HoMunHanbHOe Hanps)xeHne KoMmmyTauun, B ~220
MakcuManbHbIN TOK KOMMyTaumu, A 2
MWHVMaNbHBIN TOK KOMMYyTauum, MA 80
MakcuManbHasa CKOPOCTb U3MEHEeHUs Hanps>XeHUsa Harpysku, B/MKc 1000

Tuvn NnaBKoro NpefoxpaHuTens

2A 250B,5 %x 20 mm

BpeMms onpoca cybmonyns, He 6onee, Mc 10
lanbBaHW4Yeckasa n3onaymsa EcTb
MNoTpebneHne oT BHYTPEHHEro NCTo4HUKa 24 B, He Bonee, MA 0 (oTcyTcTBYET)
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8.13.2 Ha3HauyeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3Ha4yeHne KOHTaKTOB pa3beMoB Cy6MO,D,yJ'IFI ONCKPETHbIX BbIXOO0B SIM:

Pa3zbem KoHTaKkT Ha3HauyeHue
X1

OnckpeTHbIN Bbixog 1

O6bwnn Bbixoda 1

O6wunn Bbixona 1

X2 OnNCKpeTHbIN Bbixoa 2

O6bLwunin Bbixoda 2

1
2
3
1
2
3

Obwnin BbIxoda 2

8.14 Cybmopynb AMCKpPEeTHbIX BbIXOAO0B TUNA «CMMUCTOpP>» SIM3

CybMoaynb ANCKPETHbIX BbixoAoB SIM3 npegHa3HavyeH A5 BbIBOAA 00 TPeX ONCKPETHbIX
CUIMHANOB TUMa «CUMUCTOP» N CAYXXUT OS5 KOMMYTaLMM Harpyskn nepemMeHHoro Toka.
CybmMoaynb MMeeT rpynnoBylo rajibBaHMYeCKYo N30a5auunto. KoMMyTaumsa Harpy3km npoucxoanTt
npu nepexoae Hanps>XXeHns Yepes HoJb. Bbixoabl cybMoayns 3almuleHbl MNiaBKUMm
npegoxpaHuTensamun. Ona 3aMmeHbl MpefoxXxpaHnTens HeobXo0ANUMO CHATb 3a4HIO KPbILWKY
npubopa n n3Bnedb cybmonynb U3 caoTa.

8.14.1 TexHMYecCKMUe XapaKTepuCTUKu cybmopynsa

Momyne SIM3

Lens | Kour.
O6w. 3 3 :]—'F
Ofwg. 3 2 ~220B

Baix.3 1 p— 1N

Uens | Konr.

ofdw. 2 2 —IT°F~2208
Bux.2 1 |—1{"F—N

lUens | Konr.

Ofu. 1 2 —§"—°F~2208
Bux.1l 1 |—{"F—=N

CxeMa nofkJoyeHus cybMonynsa ANCKPeTHbIX Bbixonos SIM3

TexHn4Yeckne xapakTepucTukn cybMmoaynsa ANCKPEeTHbIX BbiIxogoB SIM3:

MapameTp 3HavyeHue
Yuncno BbIXOOHbIX KaHa 0B 3

Twvn BbIXOOHbLIX KaHa 0B CnmucTtop
HoMunHanbHOe Hanps»xeHne KoMmyTauuu, B ~220
MaKCrMasbHbIN TOK KOMMYyTauum, A 2
MWHMManNbHbIA TOK KOMMyTauun, MA 80
MakcnmManbHasa CKOPOCTb N3MEHEHUSA Hanps»XeHNsa Harpyskun, B/Mkc 1000
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Tvn NnnaBKoOro npepoxpaHuTens 2 A, 250B,5 x 20 mm
Bpems onpoca cybmoayns, He 6onee, MC 10

ManbBaHM4yecKasa n3onsaumsa EcTb

MNoTpebneHne oT BHYTPEHHEro NCTOYHUKA 24 B, He Bonee, MA 0 (oTcyTcTBYET)

8.14.2 Ha3HauyeHMe KOHTAKTOB pa3beMoOB cyoOmoaynsa

Ha3HayeHVe KOHTaKTOB pa3beMoB CybMoaynsa ANCKPETHbIX BbixogoB SIM3:

Paszbem KoHTakT Ha3sHauyeHmne

X1 1 OnckpeTHbIN Bbixog 1
2 Obwuin Bbixoda 1

X2 1 OnCcKpeTHbIN Bbixog, 2
2 O6bwunn BbIXoda 2

X3 1 OnCcKpeTHbIN BbIXoA 3
2 O6bwni BbIXxoda 3
3 O6bwunn BbIXOoOda 3

8.15 Cyb6mMoaynb AUCKpPETHbIX BbIXOOOB TUNa «pene» R

Cy6MOJJ,y1'Ib ONCKpPeTHbIX BbIXOA0B R npefHa3sHa4yeH As14 BbiBOAa 00 OBYX OUCKPETHLIX CUrHasoB
TUNa «pene» N CNyXnT ana KOMMyTaunn Harpy3km noCToAHHOIro n nepeMeHHoOro Toka.

Mopgyne R

X1 (X2)

Hene

KoHnT.

1

2 — K marpyske

\!\——%.1(2)
06wl (2)
I

HP.1(2)

3

CxeMa noakJ/tyeHns cybMonyna ANCKPETHbIX BbIXOA0B R

TexHNYeckne XxapakTepucTukn cybmonyns AUCKpeTHbIX BbIxogoB R:

MapameTp

3HavyeHue

Yucno BbIXOAHbBIX KaHA10B

2

Twn BbIXOOHbIX KaHas10B

HP 1 H3 KOHTaKTbI pene

MakcmmanbHOe Hanps)xeHne KoMmmyTauuu, B

240
MepeMeHHOro Toka

60
MocTosAHHOro ToKa
MakcuManbHbIN TOK KOMMyTaumu, A 2
MuHuManbHaa KOMMyTUpyeMas Harpyska 100 MA, 5B
Bpems onpoca cybmonyns, He 6onee, McC 10
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MoTpebneHne oT BHYTPEHHEro NCTOYHUKa 24 B, He | 29
6onee, MA

8.15.1 Ha3HauyeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3Ha4yeHne KOHTaKTOB pa3beMoB Cy6MO,D,yJ'IF| ONCKPEeTHbIX BbIXOA0B R:

Paszbem KoHTaKkT Ha3sHauyeHune
X1 1 KaHan 1. HopManbHO 3aMKHYTbI (H3) KOHTaKT

2 KaHan 1. O6Wwnin KOHTaKT

3 KaHan 1. HopmManbHO-pa3oMKHyTbIN (HP) KOHTaKT
X2 1 KaHan 2. HopManbHO-3aMKHYTbIN (H3) KOHTaKT

2 KaHan 2. O6Wwnin KOHTaKT

3 KaHan 2. HopManbHO-pa3oMKHYThI (HP) KOHTakT

8.16 Cybmopynb AMCKpeTHbIX BbIXOAO0B TUNa «pene» R4

Cybmoaynb ONCKPETHbIX BbIX0A0B R4 npeaHa3HayeH OJia BbiIBOAA A0 YeTblipeX ANCKPETHbIX
CUTHAJIOB TUMA «Pene» U CAYXKUT A8 KOMMYTaLUun Harpysku NoCcTOSHHOIO 1 MePeMEHHOro Toka.

Mogynes R4
X1
LUens Koumr.
~——Jo6w.4| 8 }——>
L——JEpP.4 7 b—
~S~—otm.3| 6 }——
L I&p.3 5 ——s
~— lo6x.2 1 |—> K marpyske
L—{&p.2 3 b—
~——J{otm.1| 2 }——>
L THp.1 1

CxeMa nofkoyeHns cybMonyns AUCKPEeTHbIX Bbixonos R4

TexHN4YecKne xapakTepucTmkn cybMmoayns AUCKpPeTHbIX BbIX040B R4:

MapameTp 3HayeHue
Yncno BbIXOAHbLIX KaHaAs0B 4
Twn BbIXOOHbIX KaHa/10B HP KOHTakTbI pene
MakcumanbHOe Hanps>xeHne KoMmmyTauuu, B

240
NMepemeHHOro TokKa

30
MOCTOSAHHOr O TOKa
MakcuManbHbIN TOK KOMMyTauuu, A 2
MunHuManbHaa KOMMyTUpyeMas Harpyska 100 mMA, 5B
Bpems onpoca cybmonyns, He 6onee, Mc 10

MoTpebneHne oT BHYTPEHHEro NCTOYHWKa 24 B, He | 34
6onee, MA
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8.16.1 Ha3HauyeHMe KOHTAKTOB pa3beMoOB cybmopyns

Ha3Ha4eHe KOHTaKTOB pa3beMoB Cy6MO,EI,y1'IF| ONCKPEeTHbIX BbIXOA40B R4:

Pa3zbem KoHTakKT Ha3sHa4yeHue

X1

KaHan 1. HopManbHO pa3oMKHyTbIN (HP) KOHTakT

KaHan 1. ObWwnn KOHTaKT

KaHan 2. HopManbHO pa3oMKHYTbIN (HP) KoHTakT

KaHan 2. O6LWMnN KOHTaKT

KaHan 3. HopManbHO pa3oMKHyTbIn (HP) KOHTaKT

KaHan 3. O6LWmnin KOHTaKT

KaHan 4. HopManbHO pa3oMKHYThIN (HP) KOHTakT

O (IN|jOO U B~ W|N| -

KaHan 4. ObLWnn KOHTaKT

8.17 Cybmoaynb 3Hkopgepa ENI2

CybmMoaynb MHKpeMeHTanbHOro sHkoaepa ENI2 npegHa3HayvyeH ons NOAKAOYEHUS ABYX
WHKPEMEHTaJIbHbIX SHKOAEPOB 1 NMoAcyeTa YMCia UMNYJIbCOB Ka)KA0ro sHKoAepa No CMrHanam A,
B, Z. JlocTynHbl 3 pexuma cyeTa x1 (Mo nepeaHeMy (ppoHTY 0QHOro CMrHana), X2 (no nepegHemy
1 3aQHEMY PPOHTY OAHOr0 CUrHana), x4 (no nepegHeMy 1 3agHemy poHTaM obonx CMrHanoB).

Mo yMon4aHMIO yCTAaHOBJIEH peXXnM cHeTa X1.

Mogyne ENI2 Maogyms ENI2
X1 x1
tons | Xowr A e | Xows,
Byoa A 1 ';"‘ Baoa A 1 p
Bxoa 8 2 T“‘ Baog B 2 rm— }—
BaoaZ | 3 il BroaZ | 3 ——P r’
x2 X2
Us s Kowr . Uens Konr .
A
Baog A 1 - Baog A 1
Baoa B 2 gt Kizon B 2 }_‘
Broa 2 3 L*‘ Bxoa 2 3
|comar | 4 [omen | & -I_P*
Rawwmx Tuna “Cyxo@t wowvass® Ravwnxk MDA "OTKDETME  KOARONTOP ™

Cxema nogktoyveHna moayns aHkogepa ENI

TexHn4Yeckne xapakTepucTukm Moaoyns ANCKpeTHbIX BXxonos ENI2:

nporpamMmmMHo), B

MapameTp 3HauyeHue

Yucno aHkoaepos 2

Twun BXOOHbIX KaHa10B CyXoM KOHTaKT, OTKPbITbIN
KONIeKTop

MakcuMasibHaa YacToTa CHeTHbIX UMMYJbCOB, KL, 400

Pe)xunmbl cHeTa x1, x2, x4

Hanps>keHne KOMMyTaLun KOHTAKTOB (MepekstoyaeTcs 12, 24

HoMMHanbHLIN TOK KOMMyTauumn, MA

5(npuV =12 B), 10 (npn V = 24 B)

Bpemsi onpoca cybmonyns, He 6onee, MC

10

FanbBaHM4Yeckasa n3onaums

EcTb, rpynnosas
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MoTpebneHne oT BHYTPEHHEro NCTOYHUKA 24 B, He Bonee, MA 60

8.17.1 Ha3Ha4yeHue KOHTAKTOB pa3beMoOB Moayna sHKoaepa ENI2

Pa3zbem KoHTakKT Ha3Ha4yeHue

X1

Bxon A nepsoro kaHana

Bxopn B nepBoro kaHana

Bxopn Z nepBoro kaHana

X2 Bxon A BTOporo kaHana

Bxon B BTOpOro kaHasna

Bxon Z BTOporo KkaHana

A T W INRPIW[IN|RFE

O6wnin

8.18 Cybmopynb uHtepdencos RS-485

Cybmoaynb nHTepderncos 485 npefHasHayeH 418 KOMMyHUKaumm npmbopa no AMHUAM CBA3N
RS-485. CybMoaynb COCTOUT U3 ABYX HE3aBUCUMbIX KaHanoB RS-485 ¢ rpynnoson
rafibBaHM4YeCKOM U30n5LMeNn.

CxeMa noakntoveHns cybmonynsa Kk nmHumn RS-485 npmneepneHa Ha pucyHke 8. B cnyvae
NCNoJIb30BaHMSA OJIMHHOW NnHUNM RS-485 (6onee 100 M), a TakXXe NIMHUKW, NPOKNaAbiBaeMol B
YC/IOBUSIX BO3AENCTBMA 3HAYNTESIbHbBIX 3JIEKTPOMArHUTHBLIX MOMEX, peKOMeHAyeTCs
NCNOoJIb30BaTb dKpPaHUpPOBaHHbIe Kabenun ¢ apeHa>kHbIM nNposoaom (KWMe3B 1,5 x 2 x 0,78;
KNM3B 2 x 2 X 0,6 nan aHanorn4vHble), CXxema rnogkyYeHns KOTOpbIX NpuBeaeHa Ha pUCyHke 9.
JKpaH Kabens cnegyeT COEOMHATbL TOJIbKO B OAHOM TOYKE C APEHa>KHOWN Lenbio
COOTBETCTBYIOLLEN NNHUN.

8.18.1 TepMMHMpOBaHUE JINHUM

B okKoHe4HbIX y3n1ax nHnm RS-485 ycTaHaB/IMBaAOTCA TepMUHaNbHbIe pe3nctopbl Rs*. On4a
MOAKJ/IIOYEHNSA BCTPOEHHbIX TEPMUHAJIbHbLIX PE3UCTOPOB, Ha NMevYaTHoOM naaTe cybmoayns
npenycMoTpeHbl gxkamnepbl XS1 n XS2 ona kaHanoB 1 1 2 COOTBETCTBEHHO. NMpn 3aMblKaHUK
KOHTaKTOB 1 1 2 g)KaMrepa nponcxoanT NOAKJIOYEHVE TeEPMNHANILHOIO pe3ucTopa, npu
3aMblKaHUN KOHTAKTOB 2 N 3 - OTKJII0YEHMe.

Ons poctyna K A>XaMnepam TepMUHaJIbHbIX Pe3MCTOPOB HEOOXOANUMO OTKPYTUTb U CHATb
3aHI00 KPbILWKY Npubopa v BbiIHYTb CybMoaynb 13 cnoTa. MNocne Yyero ycTaHOBUTbL cybmMoaysb B
cnoT, ybeamBLLINCh, YTO pa3beM cybMoaysisi BOWeEs B COeANHUTESNb C KPOCC-MNJIaToON, YCTaHOBUTL
3a[HI0I0 KpbIWKY Npnbopa obpaTHO.

Ha cybmoayne no yMon4aHUO BKKOYEHbI TEPMUHAJIbHbIE PE3NCTOPLI - Ha NepeMblvykax XS1,
XS2 3aMKHYTbl KOHTaKTbl 1-2.

B cocTase npubopa MoxxeT BbiTb NCMOSIb30BAH TOJIbKO 0AWH cybmMoaynb nHTepdencos 485.
Mpn 3ToM OH MOXXeT bbITb yCcTaHOBJIEH B Nto6on cBoboaHbIN cnoT. PaboTa coBMeCcTHO C
cybmoaynem GPRS He fonyckaeTcs.
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8.18.2 TexHMYecCKMUEe XapaKTEepPUCTUKMU, Ha3HaAYeHUe KOHTaKTOB, cXxeMa
noaksio4YeHusn

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

CxeMa noaksoveHus cybmonyns 485 kK nuHum RS-485

TexHn4yeckne xapakTepucTmku cybmoaynsa nHtepgencos 485:

MapameTp 3HauyeHue
Yucno KaHanos 2
FanbBaHM4YecKasa pa3Bs3Ka Mpynnosas, 1000 B
CKopoCTb Nepefayvn faHHbIX, MakKc. 230400 6uT/c
OnnHa nnHMM CBA3N, Makc. 1000 m
CTtaHpapT pun3n4eckoro ypoBHs EIA/TIA-485
Mopnep>xka TexHonorum True fail safe MpucyTcTBYyeET
Ycrpohcrso 1
Noayss 485 ¢ RS-485
X1
s Ueain Xows , Nutunn L Wens
[l‘;a)— a1 1 I/\l /” Al+)
r‘ Bl 2 v 4 gy B(-)
xs1 t—Y  |mEpen.a] 3 W ';-—:}‘_ —
Sesns 4 1_ =

Yorpohorso N

Uemn | Kows. Doser 2 i Rs* ¢ R3-485
1%
Lt A2 1 , 120 2%
E RLenn
- E (-] Al+)
J +
Y .3 3
x52 Ross x g B(-)
120 0%
GND

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

Ha3HayeHne KOHTaKTOB pa3beMoB cybmMoayns nHtepdencos 485:

Pa3zbem KoHTakKT Ha3Ha4yeHue

X1

KaHan 1. CurHan A (Data +)

Kanan 1. CurHan B (Data -)

KaHan 1. peHax

3a3eMneHune

X2 KaHan 2. CurHan A (Data +)

Kanan 2. CurHan B (Data -)

W NP W NP

KaHan 2. OpeHax
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8.19 Cybmopynb uHtepdgencos CAN

Cybmoaynb nHtepgencos CAN npegHasHavyeH A8 KOMMyHUKauum npmubopa no AMHMAM CBSA3U
CAN. CybmMoay/sib COCTOUT M3 ABYX He3aBUCUMbIX KaHanoB CAN C rpynnoBoi rajibBaHNYeCKomn
n3onsaunen.

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

8.19.1 TepMUHMpOBaAHUE JINHUMU

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

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

B cocTtaBe npmnbopa MoxeT BbITb NCNONb30BaH TONLKO oAnH cybmoaynb nHtepcdencos CAN.
Mpu 3TOM OH MOXeET bBbITb YCTaHOBJIEH B /tobon cBO6OAHbBIN CNOT.

YcrposticTno 1

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

Cxema noakntoyenusi cybmonyns CAN kK nuHum CAN
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8.19.2 TexHMYecCKMUEe XapaKTEepPUCTUKMU, Ha3HaAYeHUe KOHTaKTOB, CXxeMa

noakKkn4vyeHus

Cytuonyas CAN

X1

xs1
Uens Xowe .

D

Yorpostctno 1
c CAN

/ CAR-N

a

g CAN-L

o A A
= e
can-1 [ 2
=y ¥
x32

YcrposticTao N
c CAN

Rs*
120 5

Uens
CAN-HN

CAN-L

CxeMa nonkstoyeHus cybmonyns CAN K akpaHupoBaHHOW nHUN CAN C ApeHaKHbIM

TexHn4Yeckne xapakTepucTmkm cybmoaynsa nHtepcencos CAN:

MapameTp

3HavyeHue

Yucno KaHanoB

2

anbBaHM4YeCcKasa pasBssKa

pynnosas, 1000 B

Mopnpnepxusaemasn cneuundukauma CAN

1ISO11898-2

CKOpOCTb Nnepefiavn gaHHbIX, MaKc.

1 MbuTt/c

ONviHa NMHUK CBA3N, MakKC.

40 m npwn 1 MéuT/c;
500 m npu 125 KéuT/c.

1000 m npwu 50 KébuT/c.

Yucno y3nos, Makc.

30

[ONviHa oTBeTBJIEHUS INHUN, MaKC.

0,3 m™m

Ha3HayeHne KOHTaKToB pa3beMoB cybMonynsa nHtepgerncos CAN:

Pa3zbem KoHTakKT

Ha3HauyeHue

X1

Kanan 1. CurHan CAN-H

KaHan 1. CurHan CAN-L

KaHan 1. O6wunin CAN

X2

Kanan 2. CurHan CAN-H

KaHan 2. CurHan CAN-L

1
2
3
1
2
3

KaHan 2. O6wunin CAN

8.20 Cyobmopynb mopema GPRS

Cybmoaynb mogeMa GPRS cnyxut gnsa obecnevyeHuns yganeHHoro obMeHa gaHHbIMU MO CeTun

coToBol cBaA3n GSM,

Mooem MOoXKeT BbIMOJIHATL c/efytolme pyHKUnn:

* NpVeM U nepefava AaHHbIX C noMollbio GPRS;
e MpueM 1 rnepegaya JaHHbIX C Nomoubio CSD;

* NpueM n nepepava SMS.
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AHTeHHa GSM nogkstoYaeTcs K pasbemy X2. Tun aHTEHHOro coeamHuTens - rHesgo SMA. B
Ccnyyae yCTaHOBKM npubopa B MeTaIM4eCcKoM WKady, a TakKe B 30He HeYBEPEHHOIro nprema
COTOBOW CeTn CBA3N He0bXoAMMO UCMNOIb30BaTbh BbIHOCHYIO aHTeHHY GSM.

B cocTaBe npnbopa MoxxeT BbITb NCMONb30BaH TONIbKO 0ANH cybmMonynb monema GPRS.
PaboTa coBmecTHO c cybMoayneM nHtepgercos 485 He nonyckaeTcs.

8.20.1 Pab6oTta mMmopmema

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

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

Ons obecneyeHnss HagexHoW paboTbl NPeayCMOTPEHbI Ceaylole MexaHM3Mbl ynpaB/ieHus
Moaynem GSM/GPRS:

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

* CTOPOXXEBOW TaMep OTCNEXNBaHUSA OTBETOB MOyl MO OCHOBHOMY MocsiefoBaTe/IbHOMY
nopTy;

e BHELLHWIA CUTHA BKJIKOYEHUS / BLIKJIIOYEHUS MOdY S,

CTopo>xeBoW Tarmep onpoca MOAYS Mo NocaenoBaTesIbHOMY NOPTY BbIMNOJIHAET NMepmnoandeckunit
onpoc MoAyNsA No AOMOJHUTENIbLHOMY NMOCNEe[0BaTEIbHOMY MOPTY, HE BAMASA MPU 3TOM Ha obmeH
Mo OCHOBHOMY MOpPTY. B caly4ae oTCyTCTBMA OTBETOB OT MOAY/A B TedeHne 15 ceKkyHA
nponcxoauT nepesarpyska moayna GSM/GPRS. [laHHbIN CTOPOXXEBOW TanMep MOXeT bbITb
BKJIIOYEH C MOMOLLbIO MUKponepekatodaTensa SAL.1, yCTaHOBIEHHOro Ha nnaTte cybmonyns
MogeMa GPRS, nepeksio4yeHneM ero gBm>xka B nosioxxeHme «ON» nmbo BbIKIOYEH B MOJI0XKEHWNN
«OFF».

CTopo>xeBoW Tanmmep OTC/IeXBaHNS OTBETOB MOAYNA onpenensaeT oTCyTCTBME OTBETa MOAY S
Mo OCHOBHOMY MnocsiegoBaTe/lbHOMY NOPTY B TedeHne 1,5 MuHyTbl. ECav B AaHHbIN MHTepBasn
BPEMEHM, KOTOPbIN OTCYNTbIBAETCSA OT KOHLA NocaegHen nepenadm MonyJsiio CO CTOPOHbI
rnpoueccopa, OT MOAYNA He MOCTyNua OTBET, NPOUCXOANT ero nepesarpyska. Pabota gaHHoro
CTOPO>XEBOro TarMepa npeanosiaraeT NCNoJIb30BaHME NPOTOKOJ10B 06MeHa,
npegycMmaTpusatowmx obsa3aTesibHbIA OTBET OT MOAY/1A B T@€4EeHNEe YKa3aHHOro BpeEMEHN.
YnpaBneHne gaHHbIM CTOPOXXEBbLIM TakMepPOM MPOMN3BOANTCSA OBMXKKOM MUKpOMepeKatovaTens
SAl.2, ycTaHOBJIEHHOro Ha nfaTe cybmoayna mogema GPRS. [1ns BKIOYEHUSA OAHHOIO
CTOPOXXEBOro TanMepa HeobxoaAnmMo nepeBecTn OBMXKOK B rnosioxkeHne «ON», gnsa BbIKAOYEHNS -
B nonoxxeHne «OFF».

BHewHun curHan ON/OFF BktoYeHWSA / BbIKJIIOYEHUSA MOAY A MO3BOAAET ANCTaHUWOHHO
BKJII04aTh W BbIKJOYaTb MOAYJ1b, @ TaK)Xe BbIMOJIHATbL €ro nepesarpy3ky. JaHHbIN CUrHaA MOXeT
NCMNosIb30BaThCA B C/ly4ae, Korga nepegaya no COTOBOM CETU MPOMCXOAUT HE MOCTOSAHHO, a
nepuoavyecku, Ana BKAKYEHUA MOOY/A TOJIbKO Ha BpeMs nepenayu. Npu 3ToM CTOPOXKEBbIe
TaMepbl O0J/KHbI ObITb OTKJIOYEHbI MUKpornepektodaTenem SAL Bo nzbexxaHne BKIOYEHNS MU
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MoAaynA. Tak)Ke AaHHbIN CUrHaN MOXXET UCMO0JIb30BaTbCS N BO BPeMS NOCTOSAHHO BKJIKOYEHHOIr 0O
MOLYNA AN ero nepesarpysku. YnpasieHne AaHHbIM CUFHA/IOM MOXXET MPOn3BOANTBLCS Yepes
cybmMoaynb AnckpeTHbiX Boixogos DO (DO6/DO6L).

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

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

pucyHKe 12.

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

peXxnumoB SMS-coobLeHnA.

8.20.2 TexHMUYeCKMe XapaKTEepUCTUKU U CXeMa NoAKJIIoUYEeHUnA

CyfSsogyns momema
GPRS

X1
Qen» | Kowr.

onsore| 1 p—"

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

Curnan muna "Cyxol xoWTaxr"

Cytnogyns momgema
GFRS

X1

Uen» Komr.
oN/JOorF 1 ﬂ—
Obwnk 2

Curnan Tuna "Orxpurust xonnexrop"

CxeMa noakal4YeHusa curHana NpuHyouTesIbHOro BKAOYEHUS/BbIKoYeHns mogema GPRS

TexHn4Yeckne xapakTepuctTukmn cybmonyns mogema GPRS:

MapameTp

3Ha4YeHue

Twun monynsa GSM/GPRS

SIMCom SIM800C

Pabo4ynin YacTOTHbIN AManasoH

EGSM900/DCS1800/PCS1900

Tvn aHTeHHOro coeanHUTEnNs

[He3no SMA

Knacc BbIXO4HOW MOLLHOCTU nepenaTynKka

4 (EGSM900)

1 (DCS1800/PCS1900)

CkopocTb obmeHa B pexxume GPRS

npuem no 85600 6uT/c

nepenaya oo 42800 6uT/c

CkopocTb 06MeHa B pexxume CSD

9600 6uT/C

Mopnep>xmBaemble TUMNbl SMS

SMS-MO, SMS-MT, SMS-CB

Twnbl SIM-kapT

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

NHTepdenc cesa3u c npubopom

BHyTpeHHMIN, NocnenoBaTebHbIN

CkopocTy obMeHa no nHTepgency cBs3m

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

YrnpaBfieHve NOTOKOM AlaHHbIX MHTepdelica CBA3N

MporpammHoe

Twvn BHelWHero AUCKpPeTHOro BXoA4HOro curHasna

MPUHYANTENbHOI 0 BKIOYEHMWS / BbIKJIIOYEHNS
monema ON/OFF

CyXOW KOHTaKT, OTKPbITbI KOJIJIEKTOP

FanbBaHMYyeckasn nlonaumsa cmrHana ON/OFF

MpucyTtcreyeT
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MoTpebneHne oT BHYTPEHHEro NCTOYHUKa 24 B, 175 MA
nMmn.,

He bonee

Ha3Ha4yeHne KOHTaKTOB pa3bemMa CUrHasa NPUHYANTENIbHOr0 BKOYEHNS / BbIK/IIOYEHNS Mo4eMa
GPRS:

Pa3zbem KoHTaKT Ha3HauyeHue
X1 1 ON/OFF
2 Oobwunn

9 MeTOoaouMKa KanubpoBku

KannbpoBka npefHa3HayvyeHa ANs onpefesieHns 4eNCTBUTESbHbIX 3HAYeHNIN MeTPON0OrnYecKnx
XapaKTepucTuk cybmoaynen.

KannbpoBke nopgJsiexxaT aHanorosble cybmonynv BBoaa-BbiBOAA:

» cybmMoayb aHal0roBbix BXxoaos Al;
* cybMoayib aHAI0roBbIX BX0A40B / BbIXxoa0B AlO;
* cybmMoaynb nsMmepeHunsa temnepatypsl TMP.

MeXXKaIMbpoBOYHbIN MHTEpBan - 2 rofa.

9.1 CpepcTBa KanubpoBKM

Mpn npoBeneHnn KannbpoBky cybMoaynein 0oKHbl MPUMEHSTLCS Ceaylolne cpeacTBa
N3MepeHnin 1 BcnomoraTesbHoe obopynoBaHue:

HaumeHoBaHue n Tun OCHOBHbIE XapaKTEePUCTUKH

Mpubop ana noBepku BoJbTMeTpoB B1-12 Knacc To4HOCTU B pexxnme KannbpaTtopa
Hanps>xeHun - 0,0008

KomnapaTop Hanps>xeHnsa P3003 nan Knacc To4yHocTm 0,0005

KanubpaTop Hanps»xeHusa M320 Mpepnen 100 mB, 6 = £0,015 %

KannbpaTop Toka M321 OcHoBHas norpewHocTb +0,01 %

MarasuH conpoTuBneHun P4831 Knacc ToyHocTu 0,02/2-107°

BonbTMeTp yHUBepcanbHbIn B7-53/1 AnanasoHbl usmepenuns (0...300) B, (0...1) A

YacTtoTtomep Y43-63 Onana3oH namepennsa 0,1 'y - 200 MlNy,

Knacc To4yHocTun 1,5

TepmomeTp TJ1-4 Ounana3oH nsmepeHus 0-50 °C
Llena peneHus - 0,1 °C

MorpewHocTtb - 0,2 °C

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

KomMneHCaunoHHbIe TEPMO3JIEKTPOLAHbIE HCX npeobpa3oBaHunsa curHana cooteeTcTByeT HCX
Tepmonap

nposoja

Mporpamma «CncrtemHasa ytunnuta MNK-40» (cm. #CncrtemHasa ytuanTa)

MNpuMevaHue - [lonyckaeTcs NpUMeHeHne Apyrux cpefCcTB U3MepeHns U NcnbiTaTeslbHoOro
obopypoBaHus,

obecneymnBaoLLNX HEOBXOAUMbIE OCHOBHbIE MapaMeTpbl U XapaKTEPUCTUKMN (MOrpeLlHOCTb KOTOPbIX HE

npesblWwaeT 1/3 npenena fonyckaemoro abCconNtoTHOro 3Ha4eHMsA OCHOBHOW MOrpeLHoCTY NOBEPSAEMOro
npubopa)
9.2 YcnoBus KasIMOPOBKM U NOATroTOBKA K HEW

9.2.1 YcnoBus KanmbpoBku

Mpu npoBegeHnn KanmbpoBku Heobxoammo cobnoagaTh cnegyoLline yCaoBus:

TemnepaTypa oKpy>katoLlero so3gyxa 20 =5 °C
OTHOCUTEeNbHas BNaXXHOCTb BO34yXxa 30...80 %
ATmMOCepHoe faBsieHue 84,0...106,7 kMa
Hanps>keHne nuTaHns NepeMeHHoro Toka, B (cybmoayns BN 220V)* ~220 +#11B,50 1Ty
Hanps>keHne nnTaHMsa NOCTOAHHOIO Toka, B (cybmoaynb BN 24V)* =24 +1,2 B

* Tonbko ansa MNK-40

9.2.2 MoparoTtoBKa K Kanubposke

MoproToBuTb K paboTe Kannbpyembii Npubop 1 BbiAEP>KATb €ro Npyn TeMnepaType Kaanbposku
He MeHee ABYX YacoB. 3aNyCTUTb CUCTEMHYIO YTUINTY U NEPEenTn Ha BKIaaky "Cybmoaynun".
MoproToBuTb K paboTe 3TanoHHoe obopyaoBaHUE, UCNOJIb3yeEMOe B KaJMbpoBke, B COOTBETCTBUN
C ero akcnjayaTauMoHHON LOKYMeHTauunen.

9.3 lNpoBepeHue KanubpoBku

9.3.1 OnpepeneHne OCHOBHOM NpUBeAEHHOMU NOrpeLHOCTU NPU U3MEepPEeHUm
BXOAHbIX NapaMeTpoB Npu paboTe ¢ nepBMYHbIMU NpeoOpa3oBaTenamm,
c¢dhopMUpyOLLLUMU BLIXOOAHOW CUFHAN B BUAe CUMrHasia NoCTOAHHOro TokKa.

a) K Bxoay cybmoayns BMeCcTo NepBUYHOro npeobpa3oBaTess N0AKAIOYNTL KannbpaTop Toka
n321.

6) B nporpamme «CuctemHas ytuanta MNK-40» BoibpaTb COOTBETCTBYOLWUNA Kannbpyemsblin
cybMoaynb 1 TMN BXOAOB YCTAHOBUTb B MON0OXKEHUE «|, MA».

B) MocnepoBaTesibHO yCTaHaBJZinBad Ha BbiXoae Kan|/|6paTopa TOKa TOKW, cooTBEeTCTBYIOLLNE
3Ha4YeHndaM BXOOHOIro CMrHaslia B KOHTPOJIbHbIX TOYKaX, npunBeaeHHbIEe B Tabnuue HMXe,
3aCbVIKCVIDOBaTb yCTaHOBUBLUNECA 3HaYeHWNA ONnA Ka>Xd0N N3 3TUX TOYEK.
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IOvana3oH | KOHTpoO/sibHbIE TOYKU U3SMEepPAEeMOoro auanasoHa, %

BXOLHOIO 0 5 25 50 75 95 100
CUIrHana

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

r) PaccunTaTb ON9 KaXKIA0N KOHTPOJIbHOW TOYKN OCHOBHYIO NPUBEAEHHYIO MOrPeLlHOCTb Npu
N3MepeHN BXOOHbIX MapaMeTpoB Mo opMyie:

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

M5 ~ V3MepeHHoe NpMbopoM 3HaYeHne napamMeTpa B 3ajaHHOM KOHTPO/IbHO TOYKE;

Mycx - 3HaYeHve napameTpa B KOHTPOJIbHOMN TO4Ke, cooTBeTCTBYoLWEee HCX (HOMUHaIbHON

CTaTMYEeCKOW XapaKTeEPUCTUKe) NepBuYHOro npeobpasoBaTens;
rlHOpM - HOpMUpYloLLee 3Ha4YeHne, paBHOE Pa3HOCTU MeXOy BEPXHEN N HUXXKHEWN FpaHuLEN
Anana3oHa namMmepeHnsa BxoaHoro curHana (100 % n 0 %).

PaccuntaHHasa 4715 KaXXA0W TOYKN OCHOBHas rnpuBegeHHasA rnorpeHoCTb He 4OJI>XKHa rpeBbilaTb
3asaBJIEHHOW 415 4aHHOro Cy6MO,ﬂylel.

9.3.2 OnpepeneHve OCHOBHOW NpPUBEeNEeHHOM NOrpeLlHOCTU NPU U3SMepeHuu
BXOAHbIX NapaMeTpoB nNpu paboTe c nepBUYHbIMKU NpeobpasoBaTensaMu,
¢opMUpyOLLLUMU BLIXOAHOW CUTHAN B BUAE HanNpsi>kKeHUs NOCTOSIHHOro TokKa.

a) K Bxogy cybmoaynst BMECTo NepBUYHOro npeobpasoBaTens NoaKI0UYNTL Npnbop B1-12,
NOArOTOBJ/IEHHbIN K paboTe B peXXnumMe NCTOYHMKA KannbpoBaHHbIX HaMpPsXKeHWUA.

6) B nporpamme «CuctemHas ytunnta MNK-40» BbibpaTb COOTBETCTBYOLWUA Kannbpyemsblin
cybMoaynb 1 TUM BXOOOB YCTAHOBUTL B noJsioxxeHue «U, B».

B) MocnepoBaTesibHO YyCTaHaBAMBasA Ha Bbixo4e KannbpaTtopa B1l-12 Hanps>xeHus,
COOTBETCTBYOLWME 3HAYEHUSAM BXOAHOIM0 CUrHasla B KOHTPOJIbHbIX TOYKaXx, NpUBeAeHHble B
Tabnnue HMXe, 3aPMKCUPOBaTb YCTAaHOBUBLUMECS 3HAYEHNA A8 KaXKAON U3 3TUX TOYeK.

Ovana3oH | KOHTpoOsibHbIE TOYKU U3MEepPSAeMOoro auanasoHa, %

exopHoro | © 5 25 50 75 95 100
curHana
0...10 B 0,00 0,50 2,50 5,00 7,50 9,50 10,00

r) PaccunTtaTb ON5 KaXKA0N KOHTPOJIbHOM TOYKN OCHOBHYH MPUBEAEHHYO MOrpPeLHOCTb Npu
N3MepeHNn BXOOHbIX NapamMeTpoB rno copmyne (1).

PaccynTaHHas 415 KaXXAovi TOYKU OCHOBHAas NMpuBeAEHHAas NorpeLiHoCcTb HEe A0/KHA MPEBLILLIATh
3asiBJIEHHOV AJ151 AaHHOIro cybmoayis.
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9.3.3 OnpepneneHve OCHOBHOW NpUBeAEeHHOM NOrpeLIHOCTU Npu PopMUPOBaHUU
BbIXOAHOIo CUrHasia B BUge CuMrHasia noCTosHHOro Toka.

a) K Bbixoaoy cybmoayns BMecTo BTOpUYHOro npeobpasoBatens nogkato4nTbs npubop B7-53/1,
noAroTOBJIEHHbIN K paboTe B pexxnme n3MepeHuns Toka.

6) B nporpamme «CuctemHas ytunuTta NK-40» BbibpaTb COOTBETCTBYOLWLNIA Kannbpyembin
cybmMoayb 1 TUM BbIXOO0B YCTAHOBUTb B MONIOXKEHUE «|, MA»,

B) NMocnepoBaTenbHO 3aaBas B nporpamme «CuctemHas ytunuta NK-40» Ha Beixoae cybmoaynsa
3HAYEHNA TOKOB B KOHTPOJIbHBLIX TOYKax, MpuBeAEHHbIE B Tabnuue HMXKe, 3adMKCMpPoOBaTb
yCTaHOBMBLUMECHA 3HAYEeHMA NoKa3aHun npubopa B7-53/1 onda Ka>kaom U3 aTUx TOYeEK.

Iouana3oH KOHTpOJibHbIE@ TOYKU U3MEepPAEeMoro auanasoHa, %

BbIXOZHOIO 0 5 25 50 75 95 100
CUrHana

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

r) PaccymTaTb ON19 Ka)X 40N KOHTpOJ'IbHOI7I TOYKN OCHOBHYIO NpuUBEAEHHYIO NOrpeLHOCTb Npn
YCTAQHOBJIEHNN BbIXO4HbLIX NapaMeTpoB no gopmyne:

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

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

My cx - 3HaYeHve napameTpa B KOHTPOJIbHOM TOuYKe, cooTBeTCTBYIOWEee HCX (HOMUHabHOM
CTaTUYECKOWN XapaKTepuCcTNKe) BbIXOAHOr0 CUrHana;

nHOpM - HopMUpylouLee 3Ha4YeHne, paBHOE Pa3HOCTU MeXay BEPXHEN N HUXXHEWN rpaHuLEen

AOnana3oHa BbixogHoro curHana (100 % n 0 %).

PaccynTaHHas A1 Kax 4o TOYKM OCHOBHAas MpuBEAEHHas MorpeLlHoCTb HE 0JIXHA MPEBbILLATh
3asaBJIeHHoOW B HacTosLweM P2 ana aaHHoro cybmonyns.

9.3.4 OnpepeneHve OCHOBHOW NpUBenEeHHOM NOrpeLIHOCTU Npu PopMUPOBaHUMU
BbIXOAHOIroO CUrHaN B BUAe Hanpsi>kKeHUs NOCTOAHHOro TokKa.

a) K Bbixoaoy cybmoayns BMecTo BTOpUYHOro npeobpasoBatens nogknto4nTb npubop B7-53/1,
MoAroTOBJIEHHLIA K paboTe B pexxnMe naMepeHns Harnps>keHus.

6) B nporpamme «CuctemHas ytunuTta NK-40» BbibpaTb COOTBETCTBYOLWNI Kannbpyembin
cybmMoaynb 1 TN BbIXOO0B YCTAHOBUTL B MonoxxeHue «U, B».

B) NocnepoBaTenbHO 3aaBas B Nporpamme «CuctemHas ytunuta MNK-40» Ha Beixoae cybmoaynsa
3HAYEHUNA HaMpPSXKEHUI B KOHTPOJIbHbLIX TOYKaX, MpuBeAeHHble B Tabnmue HMXXe, 3apuKCMpoBaTh
yCTaHOBMBLUMECHA 3HAYEeHMA NoKa3aHun npubopa B7-53/1 onda Ka>kaom nus aTux TOYeEK.
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Ouana3oH KOHTpOJIbHbIE TOYKM U3MEPAEMOro auanasoHa, %

BLIXOLHOIO 5 25 50 75 95 100
CUrHana

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

r) PaccymnTtaTb Mo popmyne (2) 4N KaXX4on KOHTPOJIbHON TOYKM OCHOBHYIO MPUBELAEHHYIO
MOrpewHoCTb NMPU YCTaHOBAEHMW BbIXOAHbIX MapaMeTpoB.

PaccynTaHHasa 4719 Kax4ou TOYKN OCHOBHas rnpuBedeHHaA rnorpeLHoOCTb He 4OJI>XKHa rNpeBbILLaTh
3asBJ/IeHHOV AJ15 4aHHOIro Cy6MO,ﬂyflﬂ.

9.3.5 OnpepeneHve OCHOBHOM NpUBenEHHOM NOrpPeLlHOCTU NP U3MepPeHnHU
BXOAHbIX NapaMeTpoB Npu paborte cybMmoaynsa c TepMmonpeobpasoBaTensamm
CONPOTUBJIEHUA

a) K Bxoay cybmoayns BMecTo nepBMYHOro npeobpasoBaTtensa NogkJAOYNTb MarasnH
conpoTumeaeHnn P4831 no TpexnpoBogHom cxeMe. [NMpn 3TOM CONMPOTUBNEHNS COEONHUTENbHbIX
MPOBOAOB A0JIKHbI ObITb PaBHbI N He NpeBbiWwaTb 15 OM.

6) B nporpamme «CuctemHas ytunuta NK-40» BbibpaTb COOTBETCTBYOLLNI Kannbpyembin
cybmMoaynb 1 TMN XxapakTepucTuKn TepMmonpeobpasoBaTensa cCoONnpoTUBNEHUS Kannbpyemoro
BX0Ja.

B) NocnepoBaTenbHO yCTaHaBJiInBad Mepbl CONPOTMBJIEHNA, COOTBETCTBYIOLWMNE KOHTPOJIbHbIM
TO4YKaM nUiMepsaemMmoro guanasoHa, npuneeaeHHbIE B Tabnnue HMXe, 3apKCUpoOBaThH
YCTaHOBMBLUMNECA 3HaYe€HUNA N3MepeHHbIX cy6Mop,yneM TeMnepaTtyp onAd Ka>X4oWM N3 3TUX TOYEK.

YcnoBHoe o603HaYeHue | KOHTpoJsibHble TOYKM U3MEepAeMoro guanasoHa, %

TepMmonpeobpasoBaTens 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 63,15 104,28 144,94 177,47 185,6
a=0,00428 °C! (-180) (-161) (-85) (10) (105) (181) (200)
TCMN50 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)
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
a=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
a=0,00385 °C’1 (-200) (-147,5) | (62,5) (525) (587,5) | (797,5) (850)

MpuMe4yaHue - 3HayeHUs TemnepaTypbl Mo HCX yka3aHbl B ckobkax B °C
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r) PaccunTaTb ON9 KaXKA0N KOHTPOJIbHOW TOYKN OCHOBHYIO NPUBEAEHHYIO MOrpPeLlHoCTb Npu
N3MepeHnn TemMnepaTypbl:

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

rae T ., - U3MepeHHoe CyOMOAy/IeM 3HaYeHNe TeMNepaTypbl B 3aiaHHON KOHTPOJIbHOM TOYKE;

THCX - 3Ha4YeHue TeMnepaTypbl B 3a4aHHON KOHTPOJIbHON TO4YKe, cooTBeTCTBYloWwee HCX

(HOMUHaNbHOM CTaTUYECKOW XapaKTepUCTuKe) TepMmonpeobpasoBaTens;
THOpM - HOpMUpYyloLLee 3Ha4YeHne, paBHOE Pa3HOCTUN MeXOy BEPXHEN N HUXKHEWN rpaHuLEN
Anana3oHa namepeHusa temnepaTypbl (100 % n 0 %).

PaccunTaHHas 0515 KaXx4ovi TOYKM OCHOBHAas MPMBEAEHHas MorpPeLLlHOCTb HE AOJIXKHAa MPeBbillaTh
3asIBJIEHHOV B HacTosLeM P2 gasa gaHHoro cybmonyns.

9.3.6 OnpepneneHve OCHOBHOW NPUBENEHHOMW NOrpeLHOCTU NPU U3SMEepeHnu
BXOAHbIX NapaMeTpPoB npu paboTte cybMmoaynsa c Tepmonapamm.

a) K Bxogy cybmoayns BMeCcTo nepBM4HOro npeobpasoBaTtensa NogKAIOYNTb KananbpaTtop
Hanps>xeHuns. MNogkntovyeHne K cybmoay o Npon3BogNTb MO CXEMe NOAKIOYEHUS TepMmonap,
NCnosb3ya TepMo3nekTpoaHble npoeona, HCX koTopbix cooTBeTcTBYeT HCX npeobpasoBaHus
TepMonapsl.

6) B nporpamme «CuctemHas ytunuta NK-40» BbibpaTb COOTBETCTBYOLWLNI Kannbpyembin
cybmoaynb n Tmn HCX npeobpa3oBaHUs COOTBETCTBYIOLLEr0 Kanmbpyemoro Bxoaa.

B) MocnenoBaTesibHO YCTaHaBAMBAs Ha BbiIXxoAe KannmbpaTopa HanpsXKeHUs, COOTBETCTBYOLWME
3HAYEeHNSIM BXOLHOMO CUFHaNa B KOHTPOJIbHbLIX TOYKaX, NMPUBEAEHHbIE B Tabnuue Huxe (ana
3aflaHHON JaHHOMY BXOoA4y TuMa TepMonapsbl), 3aMKCMPOBaTb YCTAHOBMBLUMECS 3HAYEHUS
Nn3MepeHHbIX cybMoaynemM TeMnepaTyp A8 KaK 40N U3 3TUX TOYeK.

YcnoBHoe o603HaYeHue | KOHTpoJsibHble TOYKM U3MepseMoro gmanasoHa, %

TepMonpeobpasosaTens | o 5 25 50 75 95 100
TXK (L) -9,488 -7,831 3,306 22,843 44,709 62,197 66,466
(-200) (-150) (50) (300) (550) (750) (800)
TXK (J) -7,890 -5,801 8,010 27,393 48,715 65,525 69,553
(-200) (-130) (150) (500) (850) (1130) (1200)
THH (N) -4,277 -3,521 4,145 17,900 32,956 44,662 47,513
(-240) (-163) (145) (530) (915) (1223) (1300)
TXA (K) -6,344 -5,130 6,640 23,416 40,003 52,043 54,819
(-240) (-159,5) (162,5) (565) (967,5) (1289,5) | (1370)
TN (S) -0,236 0,238 3,283 7,948 13,250 17,594 18,609
(-50) (40,5) (402,5) (855) (1307,5) |(1669,5) |(1760)
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T (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)
TMP (B) 0,178 0,372 1,792 4,834 8,956 12,666 13,591
(200) (280) (600) (1000) (1400) (1720) (1800)
TBP (A-1) 0,000 1,706 10,028 19,876 28,883 32,654 33,640
(0) (125) (625) (1250) (1875) (2375) (2500)
TBP (A-2) 0,000 1,191 7,139 14,696 21,478 26,180 27,232
(0) (90) (450) (900) (1350) (1710) (1800)
TBP (A-3) 0,000 1,176 6,985 14,411 21,100 25,782 26,773
(0) (90) (450) (900) (1350) (1710) (1800)
TMK (T) -6,105 -5,724 -2,788 3,358 11,458 18,908 20,872
(-240) (-208) (-80) (80) (240) (368) (400)

MNprvMmevaHue - 3HavyeHnsa TemnepaTypbl o HCX yka3aHbl B ckobkax B °C

r) PaccumTtaTb No opmMyne (3) OCHOBHYIO NPUBEAEHHYIO MOrPELLIHOCTbL NPY N3MEPEHUN BXOAHbIX
napamMeTpoB AJ19 KaXXA0MN KOHTPOJIbHOMN TOYKN.

PaccyntaHHas AJ14 Ka)K,HOI;I TOYKWN OCHOBHas ripyuseeHHas rorpelHoOCTb He O0JI>XKHa rpeBbIlaTh
3as8BJI€HHOV AJ151 AaHHOro cybmonyis.
9.4 OcopmMinieHue pe3ysibTaTOB KaJIMOpoBKMU

Pe3ynbTaTbl KanMbpPoBKM 0HOPMASAIOT NPOTOKOJIOM MO (hOpMe, YCTAaHOBJIEHHOW METPOIOrNYecKom
cny»x6oi, npoBoasLLen KanmbpoBKy.

Mpun oTpuLaTesNbHbIX pe3ysibTaTax KaanbpoBky NprMbop K 3KCryaTaUUmn He OOMYyCKaloT,
cybmonynu nnbo npubop, He Npollealune KannbpoBKy, HanNpPaBASTCA NPeanpUsaTUIO-
M3roTOBUTEIO A1 FrPAafYyUPOBKM MO0 peMoHTa.

10 TexHuuyeckoe obcnyxupaHue

Mpw BbINONHEHUX PabOT N0 TEXHUYECKOMY 06CY>KMBaHUIO KOHTPOJIJIepa Heobxoanmo
cobnogaTtb Mepbl 6esonacHoCTH.

TexXHWYEeCKNN 0CMOTP KOHTpPOJIIepa NPOBOANTCA 06CNYy>XXKMBAIOLLVM NMNEPCOHANIOM He pexke OflHOro
pa3a B 6 MecsLeB 1 BKJOYaeT B cebs BbIMNOJIHEHME CleayoLW X onepaLnii:

* OYNCTKY KOpryca 1 KJIEMMHbIX KOJIOAOK Npubopa OT Mbln, rpsa3v N MOCTOPOHHUX
npegMeToB;

* MPOBEPKY Ka4yecTBa KpernjeHns KoHTposniepa Ha DIN-pelike;

* NMPOBEPKY KayecTBa MNOOK/IOYEHNS BHELLIHUX CBSA3EN.

O6Hapy>XeHHbIe NPy 0CMOTPE HeAOCTAaTKN c/ieayeT HEMeAJIEHHO YCTPaHUTb.
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10.1 3ameHa nuTueBoM DaTapem 4acoB peasibHOro BpeMeHu
[Onsa 3aMeHbl MnTUeBon 6aTapen HeobxoaAMMO BbIMOSIHUTL Caenytoumne onepauumn:

* NOAroTOBUTL HOBYIO NnTUeBYyto baTapeto CR1220;

* BbIKJIOYNTb N 4EMOHTUPOBATb KOHTPOJSIED;

* MOMECTUTb KOHTPOJIJIEP Ha CTON;

* OTKPYTUTb WeCTb BOKOBbLIX BUHTOB KPEMNEHNSA JINLLEBON KPLILLKN KOHTpOsI1epa (no Tpu
BMHTA C Ka>X40MN CTOPOHbI);

* aKKYPaTHO CABUHYTb JIMLEBYIO KPbILLKY, HE OOMYCKas Ype3MepHOro HaTs)KeHNA LWnendos;

* YacOBOW OTBEPTKOW MU3BJIeYb CTapyto baTapeto N yCTaHOBUTb HOBYO¥;

cobpaTb Nnpnbop B obpaTHOM NocsenoBaTesIbHOCTH;

* YCTaHOBUTb NpmnbOp Ha MeCTo.

11 MMpaBuna TpaHCNOPTUPOBAHUA U XPaHEHUA

KoHTpoasiep Jo/mKeH TPaHCMOPTUPOBATbLCA B yrnakoBke npu TemnepaTtype oT -30 °C go +80 °Cwn
OTHOCUTEsIbHON BNIa>XHOCTWN Bo3Ayxa He bonee 95 % (npu 35 °C).

TpaHcnopTUpOBaHVeE O0MYCKaeTCsa BCeMU BUOAMUN 3aKPbITOrO TpaHCMopTa.

TpaHCcnopTUpOBaHME Ha caMoJieTax f0JI>)KHO NMPON3BOANTLCH B OTarnJiMBaeMblX repMeTUYHbIX
OoTCeKaxX.

YcnoBusa xpaHeHus npubopa B TPAHCMNOPTHON Tape Ha CKade noTpebuTens [OJIKHbI
cooTBeTCTBOBaTh ycsoBuaM 1 no NOCT 15150-69.

Bo3ayx B noMelleHUn XpaHeHUsa He O0J/DKeH cofaep>XaTb arpeCcCuBHbIX NapoB 1 ra3os.

12 FapaHTMHAHbIEe obsA3aTenbCTBa

FapaHTUNHBIA CPOK 3KCMyaTauum - 12 mecsueB CO OHS MPOAarKu.

B cnyyae BbIXo4a KOHTPOJIIEPa N3 CTPOS B TE€YEHME rapaHTUNHOIMO CPOKa Npu yCa0BUmn
cobnoneHns noTpebruTenem nNpaBu TPAHCMOPTUPOBAHMS, XPAaHEHUS, MOHTa)xKa 1 3KCrJlyaTaLuum
npeanpuaTUe-n3roToBnUTE b 0053yeTCS OCYLLLEeCTBUTL ero 6ecnnaTHbI PeMOHT.

Ona oTnpaBky B PEMOHT HEOOXOANMO BJIOXKUTL B Tapy C KOHTPOJIJIEPOM MacropT, akT 0TKa3a u
OTMpaBuTb MO agpecy:

620144 r. EkaTepuHbypr, yn. BepewaruvHa, 6A, OO0 "KoHcTpykTopckoe Biopo AFABA".

13 Ccbinkm

KoHnTponnepsl ATABA
MpoMbliwneHHble KoHTposinepsbl | ATABA MK-30 « ATABA MK-40 « ATABA MK-50 « ATABA MK-60 « ATABA

MNK-70
MporpamMmmMnpyemsle ATABA TJ1K-30 « ATABA MNJIK-40 « ATABA TJ1K-50 « ATABA TIJTK-60 »
Nornyeckne KoHTpoJsiepsbl ATCABA TIJIK-70
MporpammMmupyemelie pene AIrABA MTIP-60
MaHenn onepaTtopa ArABA 0O-40 « ATABA 10-50
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CneymannsmpoBaHHbIe ATABA MIMK-30 « ATABA YNAa-30
Ons KOTJIOB, KCYM 6416 « ATABA 6432 « ATABA 6432.10 « ATABA 6432.20 « ATABA
aBTOMaTU3aLMK | Nneyen, 6432.30

CyLUNSIOK

heaspaTopos | ATABA ALl
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