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BBeneHuve

BBepeHue

HacTosee pykoBOACTBO MO 3KCMnyaTauuu npefHasHayeHo Ans 03HaKoMmIeHus ob-
CMYXMBaLLEro nepcoHana ¢ yCTpONCTBOM, KOHCTPYKUMEN, paboTo M TeXHUYeckum ob-
CMyXMBaHWEM KOHTporsepa nporpammupyemoro norudeckoro OBEH MNJIK63 (nanee no
TEKCTY Takke nmeHyemoro «koHTponnep MNIK63», «konTponnep» unu «MNKe63»).

KonTponnep MJIK63 cooteeTcTBYeT TY 4252-003-46526536-2008 1 nmeeT aeknapa-
unto cooteetcTBusa TP TC. lMpubop nmeeT ceptudmkaT 006 yTBEPXKAEHUU TMNa CPencTB
N3MEPEHUA.

KoHTponnep BbinyckaeTcs B pa3nuyHbIX UCMOMHEHWSX, OTINYAIOLLMXCA TUMOM BCTPO-
€HHbIX BbIXOAHbIX YCTPOWCTB, NpeAHasHa4YeHHbIX AN YNpaBreHus BHELHWMUW WUCMOSHW-
TeNbHbIMM MEXaHU3MamMu 1 YCTPOWCTBAMU, U Pa3NUYHBbIMU NINLIEH3VOHHBIMW OrpaHNYeHn-
SIMU Ha pa3mep nNamaTy obnactu BBoAa-BbIBOAA NporpaMmmel kKoHTponnepa MNJ1Ke63.

McnonHeHWto KOHTponepa COOTBETCTBYET criefytoLlee yCcrnoBHoe 0603Ha4YeHne:

MJK63-PXXXXX-Y,

roe X — T BCTPOEHHOrO BbIXO4HOIO YCTPOMCTBa.
Y — TN NMUEH3MOHHOTO  COrfalleHWss Ha  pasmep namsTM  obractu
BBOAA-BbIBOAA.

Tunbl BbIXOAHBLIX YCTPOWCTB X:

P — pene aneKkTpoMarHuWTHoE;

K — onTtonapa TpaH3ucTtopHast n-p-n—Tuna;

C — onTonapa CUMUCTOPHas;

T — BbIXOA ANs yNpaBreHns BHELLHUM TBEPLAOTENbHbLIM pene;

W — undppoaHanoroBblilii Npeobpa3oBaTtenb «napameTp — Tok 4...20 MA»;

Y — uncppoaHanoroBkin NpeobpasoBatenb «napameTp — HanpskeHue 0...10 Bx».

Tvn NULEH3UOHHOro orpaHu4yeHus Ha pasmep namaTu ob6nactu BBOAa-BbIBOAA:

L — uckycctBeHHoe orpaHunyeHve B 360 6anT;
M — orpaHnyeHune B 600 6aiT.

MpumeyvaHnsa

1 KoHTponnep MJIK63 vMeeT B CBOEM COCTaBe LUECTb BCTPOEHHbIX BbIXOAHbLIX
YCTPOWCTB, MOXEeT KOMMNEKTOBaTbCsA, MO TpeboBaHUIO 3akasumKa, BbIXOAHLIMM
YCTPOWCTBaMM OLHOTO UMW pasfnuuHbIX TUNOB. Tpebyemble YCTPOMCTBA OOMKHbI
ObITb NepeyncneHbl Npy 3akase KOHTPOMepa C yKasaHWeM KOHKPETHbIX Tuna u
MecTa MOHTaXa BbIXOAHOIO YCTPOWCTBA.

2 TMepBbIM BbIXOAHBLIM YCTPOWCTBOM BCerga AOIMKHO ObiTh pere.

Mpumep 3anuncu 0Go3HaYeHNs KOHTPOMNepa B AOKYMEHTaUMKU Apyroi Npoaykuuu, rae
OH MOXET BbITb MPUMEHEH:

Mporpammupyembin norndyeckunn kontponnep MIK63-PPPPYY-L
Mpumep cokpalleHHOro 0603HaYeHNs KOHTPoOepa npu ero 3akase:
NNK63-PPPPYY-L
3



BBeneHuve

YKa3aHHbIN NpyMep COOTBETCTBYET KOHTPOIepy, OCHaLLEHHOMY B KayecTBe BbIXOA-
HbIX YCTPOWCTB YeTbIpbMSA 3NeKTpoMarHuTHeIMK pene (Bbixodbl 1, 2, 3, 4) n asyma LIAT
«napameTp — HanpskeHue 0...10 B» (Bbixogbl 5, 6), orpaHuyeHne obnacti BBoga-BbIBOAa

360 GanT.

[ns 3akasa OOCTynNHbl cneaywuime NcnonHeHna anl60pa:

MNiKe3-PPPPPP-L;
MNNKe3-PPPPPP-M;
MIK63-PPPPUN-L;
NNKe3-PPPPUN-M;
NnKe3-PUMUNN-L;
MNKe3-PUMUNN-V;
NNK63-PPPPYY-L;
MNJK63-PPPPYY-M;
MIK63-PYYYYY-L;
MNJK63-PYYYYY-M.

BHumaHue! [Ins 3akasa apyrux Habopos BbixogoB HeobxoamMmo obpaluaTtbes B rpyn-
ny TeXHWYEecKon nopaepxku no TenedoHy (495) 221-60-64 nnn 3neKTpoHHOMY agpecy

support@owen.ru.

MpumevaHue — VHdopmaumsa o pasmepe obnactn namMsT BBO4a-BbiBOAA M ee pac-
npegeneHnn cogepxntca B pasgene «KoHdurypmpoBaHme obnacty BBoga-Beioga MIK»
pykoBOACTBa nonb3oBatens «lporpammvpoBaHne NporpammuMpyeMblX FOrMYECKUX KOH-
Tponnepos OBEH MJIK63 n MNMJIK73», paaMeLLeHHOro Ha canTe Www.owen.ru.

Ucnonb3yembie TEpPMUHLI U COKpaLLEHUs

AWG

CoDeSys

Modbus

POU

Retain-namsaTb

Retain-nepemeHHble

(American Wire Gauge) — amepuKkaHCKU/A CTaHgapT Tumno-
pasMepoB MeOHbIX MPOBOAOB, B KOTOPOM WX reomeTpuye-
Ckue pasmepbl (AuameTp nposoaa) obosHavaeTcs uudpo-
BbIM KogoMm oT 1 go 50.

(Controllers Development System) — nporpammHoe obecre-
YeHve, crneunanusnpoBaHHas cpega NPOrpaMMUMpPOBaHNS
NOrMYEeCcKMX KOHTpOMnepoB. ToproBasi Mapka KoMMaHuu
3S-Smart Software Solutions GmbH.

OTKPbITBLIA MpoTOKON obmMeHa no cetn RS-485, paspaboTaH
komnaHuen ModiCon, B HacTosILLUIN MOMEHT NoaaepKMBaeT-
cs He3aBuCUMOM opraHu3aumen Modbus-IDA
(www.modbus.org).

(Program Organization Unit) — nporpamMMHbIA KOMMOHEHT
CoDeSys: nporpamma, @YyHKUMS WAU  PYHKLUUOHAMNbHbIN
6nok.

3HeproHesaBuncMmas NamsATb ANS XpaHeHWs 3HadveHu Re-
tain-nepemMeHHbIX NONb30BaTENBLCKON NPOrpamMmel.
nepemMeHHble Monb3oBaTeNnbCKON MNporpamMmbl, 3HaAYeHUS

4



BBeneHuve
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KOTOPbIX COXPaHSIOTCH NPU BbIKMIOYEHUN MUTAHUS KOHTPOI-
nepa.

aHanoro-undposor npeobpasoBarerns.

BbIXOAHOE YCTPOWNCTBO.

XNOKOKPUCTANNMMYeCKnin NHaMKaTop.

(PLC-Configuration) — pegaktop CoDeSys, B KOTOpoM onpe-
AensieTca cocTaB annapaTHbIX CPeACTB, a TaK e Mpou3Bo-
AWTCSs1 HacTpoVika NapameTpoB BBOAA/BbIBOAA.

HOMWHarbHas cTaTnyecKkas xapakTepucTuka.
HOpPMaTMBHO-TEXHMUYECKAsi JOKYMEHTaLus.

nepcoHarbHbIA KOMMNbIOTEP.

nporpaMMmpyembIi NIorM4eckuin KOHTponmnep.

nporpaMMHoe obecneyeHue.

nporpamma, cosgaHHas B cpege CoDeSys nonb3oatenem
KOHTpornnepa (UnuM nNUUOM, NPOM3BOASLLUMM €ro HayanbHoe
nporpaMMupoBaHue).

pyKOBOACTBO Monb3oBaTtensi «[porpamMmupoBaHue npo-
rpaMmMmpyembix rorndecknx koHtponnepos OBEH [MIK63 n
MJIK73».

PYKOBOACTBO MO 3KCnnyaTaumu.

TepmMonapa (npeobpasoBaTenb TEPMOINEKTPUHECKNI).
TEPMOMETP COMPOTUBIEHMS.

LndpoaHanorosbIvi npeobpasosaTtens.

(Target-cpaiin) — cpann unn Habop arnos, NocTaBAsEMbIX
npov3BoauTeneM, cogepxawmi nHdopmaumio o0 pecypcax
KOHTpOnnepa, KonMyecTse BXOAOB W BbIXOA4OB, UHTepden-
cax u 1.4. iHctannupytotca B CoDeSys ansa coobLieHuns en
AaHHON MHopMaLmK.

ANS U3MepuTerbHbIX CUrHamnoB, MofnyyYyaemblX OT MexaHuye-
CKMX KOHTaKTOB KOMMYTaLWMOHHOW annapatypbl, Hanpuwvep,
perne, KHOMOK, BbIKMtoyaTenen v ap.

ANS M3MepUTENbHbIX CUrHarnoB, Nofyv4aeMbliX OT 3MEKTPOH-
HbIX YCTPOWCTB NepeksioyeHunsl, Hanpumep, ABYXNPOBOAHbIX
nepeknioyvaTenemn.

YenoBeKO-MaLUVHHBIN nHTepdenc.

KaTteropusa ncnonb3syemon Harpy3ku (no NOCT IEC 60947-1-2014) gns Tunn4Hon obna-

CTU NMPUMEHEHUA!

AC-15 - gnsa nepeMeHHOro Toka: ynpasreHne arnekTpoMarHUTHbIMU Harpy3kamu;
DC-13 — ons NOCTOAAHHOIO TOKa: ynpasreHue areKTpoMarHTaMmm nocToAHHOIO ToKa.



BBeneHuve

1 HasHauyeHue kKoHTponnepa MNJIK63

KoHTponnep npegHasHayeH Ans CO3f4aHUsi CUCTEM aBTOMAaTU3MPOBAHHOIO ynpasne-
HUS1 TEXHONMOMMYECKUM 060pYAOBaHWEM B SHEPreTUKE, Ha TpaHCMNopTe, B T.Y. XXENe3HOAO-
POXHOM, B PasfnyHbIX 06MacTsX MPOMbILUIIEHHOCTH, XUIULLHO-KOMMYHANbHOMO U Ceflb-
CKOro X035IiCTBa.

KoHTponnep MoXeT GbiTb NPUMEHEH Ha MPOMbILLIIEHHbIX 0GbeKTax, NOAKOHTPONbHbIX
dCOTAH.

Jlornka pa6otbl MJ1IK63 onpepensetca notpebutenem B npoiecce nporpaMmMvMpoBa-
HMS KoHTponnepa. lMporpammuMpoBaHWe OCYLECTBASETCS C MOMOLLBI MPOrpaMMHOro
obecneyeHns CoDeSys 2.3. Npu 3TOM NOAAEPKMBAOTCA BCE A3bIKM NMPOrpaMmmnpoBaHus,
ykasaHHble B MOK 61131-3.

JlokyMeHTauusi nNo MporpamMMMpOBaHUIO KOHTporfepa M paboTe € NporpaMMHbIM
obecneyveHnem CoDeSys npuBefeHa Ha caiiTe Www.owen.ru.

KOHTponnep MOXeT ObITb UCMOMNb30BaH Kak:
crneunann3MpoBaHHOE YCTPONCTBO yNpaBneHus BbiAeneHHbIM NOKarm3oBaHHbIM
0OBEKTOM;

—  YCTPOWCTBO MOHWUTOPWHra IOKann3oBaHHOrO obbekTa B COCTaBE KOMIMIEKCHOW
NHOPMaLMOHHON CeTH;

—  cheunanuanpoBaHHOE YCTPOWCTBO YNPaBEHUss U MOHUTOPUWHIa rpynnon nokanu-
30BaHHbIX 0O BLEKTOB B COCTaBe KOMMIIEKCHON MHGOPMALIMOHHOW CETU.

B koHTponnepe peanuaoBaHbl cnenywouime beHKLI,VIVIZ

—  BbINOMHEHME MONb30BaTENbLCKOM NporpaMMbl paboTbl KOHTpoNnepa (Co3aaHHON B
cpene «CoDeSys 2.3»);

—  CHATME U3MEPEHHbIX 3HaYEHUIN CO BCTPOEHHbIX aHaroroBbiX M OUCKPETHbIX BXO-
00B C nocriegyollen nepegayen Ux B Nonb3oBaTeNbCKyo Nporpammy;

—  ynpaBneHue BCTPOeHHbIMU BY KoHTpomnnepa 13 nonb3oBaTenbCKon Nporpammsl;

—  paclmpeHue Konm4ecTBa BbIXOAHbIX YCTPOWCTB C ncrnons3osaHnem mogynsa MP1,
MOAKIYaeMOoro K KOHTpOnnepy no cneuyansHoMy UHTepdency;

—  obmeH gaHHbIMK no nHTepdencam RS-485 n RS-232;

— oTOobpaxeHne CMMBOIbHbIX AaHHbIX, (hOPMUPYEMbIX B MONb30BATENbCKOW Npo-
rpamme, Ha XXKWU;

—  OTCYeT peanbHOro BPEMEHW BCTPOEHHbIMW YacaMu C aBTOHOMHbIM WCTOYHUKOM
NUTaHUS;

—  HacTpoWka napameTpoB (PYHKLMOHMPOBAHUSA BCTPOEHHbIX BXOAOB, BbIXOAOB WU
npoyero nepudepuinHoro o6opyaoBaHUSA KOHTponnepa 1 coxpaHeHue 3HayveHuin
KOHUIypaLMOHHbIX napameTpoB B 3HEpProHe3aBMCUMOM namsaTu:
— U3MEHEHME 3HAYEHUN KOHMUIypaunoHHbLIX MapamMeTpoB KOHTponnepa Ha

KK ¢ nomoLLbo BCTPOEHHOW KraBuaTypbl;
— U3MEHEeHVe  3HavyeHWn napameTpoB U3  cpedbl  MpPorpaMMMpoBaHMUSA
CoDeSys.



2 TexH

NYeCKmne XxapakTepucTtmkn n ycrnoBsua akcniyataunm

2 TexHunyeckue XapakKTepucTukn u ycrnoBusa aKkcnnyartauuum

2.1 TexHU4ecKue xapaktepu

CTUKM KOHTpoOnnepa

OcHoBHble TeXHUYeckne xapaktepuctuku koHTponnepa MNK63 npusegeHbl B Tabnu-

uax 2.1 -2.3.

Tabnuua 2.1 — O6WwKMe TeXHNYEeCKUue XxapakKTepUCTUKN

HanmeHoBaHue

| 3HayeHue (cBoMCTBA)

MutaHue

HanpspkeHue nutanHuns, B
MOCTOSIHHOIO TOKa
nepemMeHHoro Toka (47...63 'u)

oT 150 go 300 (HomuHanbHoe 230)
ot 90 go 264 (HomuHanebHoe 120/230)

MoTpebnaemas MowwHOCTL, He Gonee

[Onsi NOCTOAHHOrO TOKa, BT 12
A5 nepeMeHHoro Toka, BA 18
MyckoBon Tok, A, He bonee
— npu HanpsbxkeHun 90 B 4.2
— npwv HanpsbkeHun 230 B 13
— Npuv HanpsbxkeHun 264 B 20
[nuTenbHOCTbL NEpexoHOro npoLiecca, Mc,
He Oornee
— npu HanpsbkeHun 90 B 2
— npu HanpspkeHun 230 B 15
— npu HanpsbkeHun 264 B 15
[MapameTpbl BCTPOEHHOTO BTOPUYHOIO UC-
TOYHUKA NUTaHUSA
BbIXOOHOE HanpsbkeHue, B 24+3
TOK, MA, He 6onee 180*
LinchbpoBbie (AUCKpeTHbIE) BXOAbI
KonnyecTtBo BX040B 8
Twn Bxogos no NOCT P 51841-2001 Tmn2
HanpspkeHve nutaHus Bxogos, B 24+3

MakcmMMarnbHbI BXOOHOW TOK AMCKPETHOrO
BXoga, MA He bonee

9 (npu HanpsXXeHun nutaHus 27 B)

YpoBeHb CUrHana «orM4eckoin eauHuLbI»
NS NOCTOSIHHOIO HanpsikeHusi, B (Tok B
uenwu)

12...27 (He meHee 4,5 MA)

YpoBEHb CUrHarma «orM4eckoro Hyns» Ans
MOCTOAAHHOIO HanpsixkeHus, B (Tok B Lenu)

0...4 (He 6onee 1,5 MA)

MuHumManbHas OnMTEenbHOCTb nMnynbca,
BOCNpuUHMMaemoro Bxogom, Mmc

5

MakcumaneHasa 4acTtoTa curHana, nogasa-
€MOro Ha ANCKPETHbIN BX04,

50 "'y (Npun ckBaxkHoCTHU 2)

MpumeyaHue - * Mpy NpeBbIlLEHUN TOKA, HAaNpPUMepP, BCNEACTBME KOPOTKOrO 3aMblKaHus,

JonyckaeTcs nepesarpyska KoHTposnepa.




2 TexHu4ecKkune xapakTepucTukm n ycnoBua akcniyaTtaumn

MpogomkeHune Tabnuubl 2.1

HanmeHoBaHue

3HayeHue (cBoOMCTBA)

MNogkniovaemble BXOAHbIE YCTPOUCTBA

— KOMMYTaLMOHHbIE YCTPOWCTBA (KOHTaKTbI
KHOMMOK, BbIKIKOYaTEeNeN, repkoHOB, pene n
T.M.);

— AaTyvKK, UMEOLLNE Ha BbIXOAE TpaH3u-
CTOP p-N-p—TUNa C OTKPbITbIM KOJIIIEKTOPOM;
— OVCKpeTHble curHanbl 24 + 3 B

anbBaHM4Yeckasa pa3ssi3ka

pynnosas (no 4 Bxofa B rpynne:
1-4 n 5-8)

AnekTpuyeckas NPoOYHOCTbL n3onsauuun, B

1780 (mexay rpynnamu 1 ap. uensimm)

AHanoroB

bleé BXoAbl

KonnyecTBo aHanoroBbix BXO40B

8

Twun nogkniovaemblx JaTYMKOB

TC, TN, yHnduumpoBaHHble curHanbl Toka
UNW HanpshXeHus, cm. Tabnuuy 2.2

MonHoe Bpems npeoGpa3oBaHWUsi BXOLHOMO
curHana:

—TC, cek, He bonee

— Tl c BK/IOYEHHOW KOMMeHcauunen Xo-
nofHoro cnasl, [atyvku ¢ yHUULMPOBaH-
HbIMM CUrHanmamMu MNOCTOSIHHOrO Hanpsbke-
HWS N TOKa, CEK, He bornee

0,8

0,4

Mepuopg BbIGOPKK NS 8 BXOO0B:

—TC, cek, He bonee

— TIM n patyukn C yHUPULMPOBaAHHBIMU
CUTHaramn MOCTOSIHHOTO HamnpsbkeHust U
TOKa, CeK, He bonee

6,4

3,2

[Mpenen ponyckaemon OCHOBHOW MpuBe-

[OEHHOW NOorpeLuHoCcTy Npu namepexun, %:

-Tn

— TC » patyukM ¢ YHUPMUMPOBaAHHBIMMU
CMrHamamy MOCTOSIHHOIO  HarnpsXeHus
1 TOKa

0,5

+0,25

JononHuTenbHas npuBeAeHHasi MorpeL.-
HOCTb, Bbl3BaHHAsi WU3MEHEeHMeM Temnepa-
TYpbl OKpyXatollei cpedbl B npeaenax pa-
6oyero avanasoHa, Ha kaxable 10 rpagy-
COB, OT Mnpedena OCHOBHONM NpuBeneHHoM
norpeLwHocTn, %

0,5

PaspsagHoctb AL, 6ut

15

MeTog npeobpasoBaHus

YA (curma-gensTta npeobpasoBaHme)

MeToa nvHeapusauum

BHYTPEHHWI, NonMHOMamun 3 nopsiaka




2 TexHu4ecKkune xapakTepucTuki n ycnoBua akcnnyaTtaumm

MpogomkeHue Tabnuubl 2.1

HanmeHoBaHue

3HayeHue (cBoMCTBA)

BxogHon nmnepaHc:

— TC, kOM, He MeHee

— TN »n patyvkn C yHUPUUUMPOBAHHLIMMU
CUrHanamm  MOCTOSIHHOIO  HanpshKeHus,
kKOM, He MeHee

— [aTyvkn € YHUULMPOBAHHLIMU CUTHA-
namMmm nNocTosiHHoro Toka, Om

100

100

100,0 £ 0,1 (BHELUHWIA LYHTUPYIOLLMIA
pes3ncTop)

CTeneHb nopasneHust nomex obuiero euga
c yactotom 50y, ob

80

OunckpeTHble BbiXxoAbl (KOHTaKTbI ANEeKTPOMArHUTHbIX pene)

KonnyecTtBo penenHblX BbIXOAHbIX KaHanoB

oT 1 go 6 (Bbixogsl DO1...DOB)

[anbBaHW4eckas pa3BaA3ka

nHanBmngyanbHas

OnekTpuyeckas NPOYHOCTb usonsuuu, B

1780

MakcumManbeHbIn TOK, KOMMYTUPYEMbIA KOH-
Taktamu pene, A, He 6ornee

— 1 (Ans NepemMeHHOro HarmpskeHust He
6onee 250 B n cos ¢ > 0,4 — Harpy3ka ans
kateropum ucnonb3oBaHuss AC-15 no
FOCT P 50030.1-2000).

— 4 (ona NepemMeHHOro HarnpskeHust He
6onee 250 B u cos ¢ > 0,8 — Harpy3ka aons
kateropum ucnonb3oBaHuss AC-15 no
FOCT P 50030.1-2000).

— 4 (ans NOCTOSIHHOTO HanpshkeHWUs He Gonee
100 B — Harpy3ka Ansi KaTeropmm 1Ucronb3osa-
Hus DC-13 no MOCT P 50030.1-2000)

Bpemsi nepeknioyeHus KOHTakToB pene u3
coctosiHust «nor. O» B «nor. 1» n obpart-
HO, Mc, He bonee

50

MexaHuuyeckuii pecypc pene, LUKIoB nepe-
KIMoYeHUs1, He MeHee

— 300 000 npu makcMmansbHON KOMMYTUPY-
€MOWN Harpyske;

— 500 000 npu KOMMYyTaLUWU Harpysku me-
Hee NOMOBUHbI OT MaKCUManbHON

OunckpeTHble BbixoAabl (OHTOHapr TPAH3UCTOPHbLIE n-p-n—TMna)

Konnyectso BbIXOAHbLIX KAHANoB

ot 1 a0 5 (DO2...D06)

["anbBaHMyeckas pasBsaska

MHavemayansHas

aﬂeKTpVILIECKaﬂ NPOYHOCTbL u3onauuun, B

1780 B oT cxembl npnbopa;
500 B mexay Bbixogamu

MakcrMManbHbIN KOMMYTUPYEMBIN TOK, MA,
He Bonee

400 (npy HanpsbkeHun He Gonee 60 B nocto-
SIHHOTO TOKA — Harpyska [Ons KaTeropum uc-
nonb3oBaHna DC-13 no MOCT P 50030.1-2000)

Bpemsa nepeknoyeHns Bbixoda U3 COCTOS-
Hua «nor. O» B cocTosiHWe «nor. 1» u 06-
paTHO, Mc, He Bonee

20 (Bbixogbl DO2...DO6)




2 TexHu4ecKkune xapakTepucTukm n ycnoBua akcniyaTtaumn

MpogomkeHue Tabnuubl 2.1

HanmeHoBaHue

3HayeHue (cBoMCTBA)

AuckpeTHbie BbiIxoAbl (onTonapbi CUMUCTOPHbIE)

KonnyecTtBo BbIXOAHbIX KaHanoB

ot 1 0o 5 (DO2...D0O6)

["anbBaHMYyeckas pasBs3ka

NHaueuayansHas

SﬂeKTpI/ILIeCKaﬂ NPOYHOCTb n3onAunn, B

1780 B o1 cxembl npubopa;
500 B mexay Bbixogamu

MakcumManbHbIn KOMMYTUPYEMBIA TOK, MA,
He 6onee

50 (npw HanpshxeHun He 6onee 300 B nepe-
MEHHOrO TOKa — Harpyska s Kateropum uc-
nonb3oBaHua AC-15no NOCT P 50030.1—
2000)

Bpemsi nepekntoyeHuss Bbixoga M3 COCTOS-
Hua «nor. O» B cocTosiHMe «rnor. 1» n o6-
paTHo, Mc, He Bonee

20 (Bbixogel DO2...DO6)

OuckpeTHble BbiIXoAbl (BHeLWHee TBepAOTeNbHOe pene)

KonnyecTtBo BbIXOAHbIX KaHanos

ot 1 go 5 (D02...D06)

["anbBaHMYyeckas pasBsa3ka

OTCYTCTBYET

BbixogHoe HanpsikeHue, B

oT 4 fo 6, B 3aBUCMMOCTU OT COMpPOTHBIIE-
HUS Harpysku

MakcumanbHbIN BbIXOAHOW TOK, MA, He 60-
nee

50 MA

Bpemsi nepekntodeHnss Bbixoga M3 COCTOS-
Husa «nor. O» B cocTosiHMe «for. 1» u o6-
paTHo, Mc, He Gonee

20 (Bbixogel DO2...DO6)

AHanoroBble Bbixogbl (LAI «na

ameTp — HanpsixkeHue 0...10 B»)

Konnyectso BbIXOAHbLIX KaHANoB

ot 1 a0 5 (DO2...D06)

["anbBaHMYyeckas pasBsaska rpynnosas
OnekTpuyeckasi NPOYHOCTb u3onsumu, B 1780 B
[ranasoH BbIXogHOro curHana, B ot 0 go nntoc 10
ConpoTuBneHue Harpy3ku, OM, He MeHee 2000
Mpenen ocHOBHOWM NpUBEAEHHOW NOrpeLu-

HocTU, % +0,5
[ononHutenbHas npuBeAeHHas norpeLu-

HOCTb, Bbl3BaHHasi UIAMEHEHMEM TEMMEpPa- 0,5
TYpbl OKpY>XXatoLLlen cpeabl B npeaenax pa-

6ouero guanasoHa, Ha kaxable 10 rpagy-

COB, OT Npejena OCHOBHOW NpMBEAEHHOWN

norpewHocTu, %

PaspsagHocTb LIAM, 6ut 10
3HauyeHMe HaMMeHbLLEro 3Havallero pas-

psga, mB 9,76
MakcumanbHas emKocTHas Harpyska, MK,

He bonee 1,0
BbixogHor nmnegaxc, Om, He 6onee 1
MonHoe Bpems npeobpasoBaHMs BbIXOOQHO-

ro curHana, mc 100

10




2 TexHu4ecKkune xapakTepucTuki n ycnoBua akcnnyaTtaumm

MpopomkeHue Tabnuubl 2.1

HanmeHoBaHue 3HaueHue (cBoOMCTBA)
HanpsikeHne BHELHEro CTOYHUKA NuTa-
Hus, B ot 15 no 27
MoTpebnaembin Tok, MA, He Bonee 10
HenuHenHoCTb BbIXOAHOTO curHana, %, He
bonee 0,45
Mynbcaums BxogHoro curHana, %, He 6o-
nee 0,05
Ananorossble Bbixogbl (LAl «<napameTp — 1ok 4...20 MA»)
Konu4yecTtBo BbIXOOHbIX KAHANoB ot 1 go 5 (D02...D06)
"anbBaHn4Yeckas pasBsaska VHAMBMAYanbHas
OnekTpuyeckasi NPO4YHOCTb u3onsumu, B 1780 B
[nanasoH BbIXOAHOro curHana, mA ot 4 go 20
ConpoTtueneHnune Harpy3sku, Om, He 6onee 900
Mpenen ocHOBHOWM NpUBEAEHHOW NOrpeLu-
HocTH, % +0,5

[JononHuTenbHas npuBegeHHasi norpeLL-
HOCTb, Bbl3BaHHasi UBMEHEHUEM TeMrepa-
Typbl OKpY>KatoLLen cpefibl B npeaenax pa-

0,5
6ouero guanasoHa, Ha kaxable 10 rpagy-
COB, OT Npejena OCHOBHOWM NpMBEAEHHOWN
norpewHocTu, %
PaspsagHocTb LIAM, 6ut 10
3HauyeHMe HaMMeHbLLEro 3Havallero pas-
psga, MKA 11,72
MakcumanbHas MHOYKTUBHAs Harpyska,
MKIH, He 6onee 50
BbixogHon nmnegaHc, MOM, He meHee 10
MonHoe Bpems npeobpasoBaHMs BbIXOOAHO-
ro curHana, mc 100

HanpsixeHve BHELLHero CToYHMKa NuTaHus, B o1 15 0o 27, nuTaHue OT TOKOBOW NeTnu

HennHenHocTb BbIxogHOro curHana, %, He

bonee 0,41
Mynbcaumsa BxogHoro curHana, %, He 6onee 0,05
UHTepdelicbl cBA3M (AoNonHUTeNbHbIE NapaMeTpbl cM. Tabnuuy 2.3)
WHTepdenchl RS-485, RS-232
Pexum paboTtkl nHTEpPdENCOB Master, Slave
RS-485 Konuuyectso 1
"anbBaHM4Yeckas pasBsaska MuausugyanbHas
OnekTpuyeckasi NPOYHOCTh, B 1780
RS-232 Konuyectso 1
anbBaHM4Yeckas pasBsi3ka MHausuayansHas
OnekTpuyeckasi NPOYHOCTb, B 300
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2 TexHu4ecKkune xapakTepucTukm n ycnoBua akcniyaTtaumn

OKoHuaHue Tabnuubl 2.1

HanmeHoBaHue

3HayeHue (cBOMCTBA)

Pecprbl U gonoJiIHuTesnibHoe OGOpyAOBaHMe

LleHTpanbHbIN npoueccop

RISC-npoueccop Ha 6a3e agpa ARM-7, 32
pas3psaga, 50 My

Pa3wmep Retain-namsatu (EEPROM), 6ant 448
O6beM onepaTUBHOM NaMATK A1 XpaHe-

HWUSI NEPEMEHHbIX Mporpamm, kb 10
O6beM NamMaATK XpaHeHust nporpamm, kb 280

O6bem namaATV BBOOA-BbiBOAA, OanT

600 gnsa MNJK63-M
360 onsa MJK63-L

MwuHMManbHOe BpeMsi BbINMOSTHEHUS LKA
MJK, mc

1

Yacbl peanbHoro Twvin anemeHTa nu-

BpPEMEHN TaHus nutuesbin, CR2032
Pecypc, net 7
EmkocTb, MAY 210
MMorpelwHocTb ToY-
HOCTW X04a, CEK B 3

CYTKW, He Bonee

BcTpoeHHbIn Yactorta, Ny Ot 10 go 15 000, HacTanBaeTcH B Npo-
3BYKOBOW rpamMmme KoHTpornnepa
nanyyarenb "pomkocTb, 16 70 (npu vactoTe 3200 My)

MopkntoyeHne BHELHNX OOMNOMHUTENbHbBIX
OVCKPETHBIX BbIXOAHbIX YCTPOWCTB Yepes
npubop MP1 (nogkntoyaeMblii NO BHYTPEH-
HeW LWnHe)

8 wryK

AnemMeHTbl YeJNIOBEKO-M

alMHHOro nHTepdenca

Tun gucnnes

TekcToBbIi MOHOXPOMHBIN KK ¢ noaceeT-

KoW
KonnyectBo 3HakoMecT (CMMBOJIOB) 2 x 16
KonnyecTtBo KHOMOK 6

O6wme cBeaeHUs

Tun kopnyca B popm-chbakTope noa aBTo-

ans kpennexus Ha DIN-periky wvpn-

MaTHbIA LWUT Hol 35 MM
[abapuTHble pasmepbl, MM (157x86x58)+1
Macca, kr, He bonee 0,5
CreneHb 3awWwmThl kKopnyca (CO CTOPOHbI IP20
nuueson naHenu) no FOCT 14254-96

CpegHsisa HapaboTka Ha oTkas, 100 000
CpegHuii cpok cnyx6bl, net 8

12




2 TexHu4ecKkune xapakTepucTuki n ycnoBua akcnnyaTtaumm

Tabnuua 2.2 - Ucnonb3yeMble Ha BXoAe NepBuYHbIe Npeobpa3oBaTenu (AaT4mKun)

HanmeHoBaHue

Ownana3oH
U3MepeHun

3HauyeHune

eaAnHUUbI

mnagLiero
paspsaa

Mpepnen ocHoBHOM
npuBefeHHON no-
rpewHocTn, %

TepmomeTpbl conpotuBnennsa no NOCT P 8.625-2006 nnu tepmonpeo6pasoBartenu

conpotuBneHus no NFOCT 6651-94

Pt 50 (a"=0,00385 °C) —-200...+750 °C 0,1°C

50 M (0=0,00391 °C1) —200...+750 °C 0,1°C

Cu 50 (a=0,00426 °C"1) -50...+200 °C 0,1°C

50 M (=0,00428 °C™?) -190...+200 °C 0,1°C

Pt 100 (¢=0,00385 °C™) —200...+750 °C 0,1°C

100 M (2=0,00391 °C%) —200...+750 °C 0,1°C

Cu 100 (0:=0,00426 °C?) —50...+200 °C 0,1°C 0,25
100 M (=0,00428 °C1) -190...+200 °C 0,1°C

Pt 500 (2=0,00385 °C?) —200...+650 °C 0,1°C

500 N (0=0,00391 °C?) —200...+650 °C 0,1°C

Pt 1000 (0=0,00385 °C1) —200...+650 °C 0,1°C

1000 M (2=0,00391 °CY) —200...+650 °C 0,1°C

Ni 1000 («=0,00617 °Ct) —60...+180 °C 0,1°C

TepmoanekTpuyeckue npeobpasosartenu no FOCT P 8.585-2001
TXK (L) —-200...+800 °C 0,1°C e
TXA (K) —200...+1300 °C 0,1°C '
YHudmumpoBaHHble curdansl no FOCT 26.011-80

TokoBbIl 0... 20 MA 0...100 % 0,1%

TOKOBbIN 4... 20 MA 0...100 % 0,1% +0.25
ToKOBbIN O... 5 MA 0...100 % 0,1%

HanpsikeHns 0...1 B 0...100 % 0,1%

Pe3ncTtuBHble AaT4ynkm

pe3ncTuBHbIN (40... 900 Om) 0...100 % 0,1 Om 10.25
pe3ncTuBHbIN (0,04... 2 KOMm) 0...100 % 0,1 Om '

MpumeyvaHusn

*) o — TeMnepaTypHbli k03pduumeHT TC — OTHOLLEHME pa3HULIbI COMPOTUBIEHUI AATYU-
Ka, namepeHHbIx npu Temnepatype 100 n 0 °C, kK ero conpoTUBMeHuo, namepeHHomy npu 0
°C (Ro), oeneHHoe Ha 100 °C 1 okpyrrneHHoe A0 NSATOro 3Haka nocre 3ansiTow.

**) [Insi paboTbl C KOHTPOSNEPOM MOryT ObITb MCNOMb30BaHbl TOMbKO WM30NMPOBaHHbLIE
TEepMOoareKkTpuyeckme npeobpasoBaTenu ¢ He3aszeMNEHHbIMU pabounmm cnasiMu.
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2 TexHu4ecKkune xapakTepucTukm n ycnoBua akcniyaTtaumn

Tabnuua 2.3 — UHTepdhenchbl cBA3N U NpOorpaMMUpoBaHUsA

MpoTokonbl ®opmar OnuHa
WHTepden- (Tvn cBA3m nepenaun CkopocTu kabens, | Tun pekomeHay-
Cbl CBA3M M 0COBGEHHOCTHN pea nepepauv M, He emMoro kabens
BaHHbIX
paboThl) Gonee
RS-485 OBEH, ModBus- |7 unu 8 6ur, 1200, 2400, 1200* KWM3B 1x2x0,6
ASCII/RTU YETHOCTb eCTb 4800, 9600, TY 16.K99-008—
\HeT\He ncnonb- | 14400, 19200, 2001 wnu aHarno-
3yetcq, 1 unm 2 | 28800, 38400, TMYHBIN
crton buta 57600, 115200
but/c
RS-232 OBEH, ModBus- |7 unu 8 éur, B pexvme 3 KC1 — ansa cessu
ASCII/RTU, YeTHOCTb eCcTb Master: 1200, c CoDeSys,
GateWay (npo- | \HeT\He ucnonb- | 2400, 4800, KC2 — pns cBsA3un
Tokon CoDeSys) |3yetcs, 1unu 2 | 9600, 14400, C npubopamu
cton 6uta 19200, wnn ap. kabenw,

28800, 38400,
57600, 115200
out/c

B pexvme
Slave:
115200 6ut/c

BbINOSIHEHHbIE B
COOTBETCTBMM  C
pekoMeHaauuaMm
Mpunoxenns I

*) MakcumanbHas gnvHa 3aBUCUT OT CKOPOCTU obmeHa.

MpumeyaHue — Kputepuin npaBnnbHOro yHKLUMOHNPOBAHUSA NHTEPENCOB CBA3WN KOH-
Tponnepa — He 6onee 1 % ownbok Ha Nobol N3 CKOPOCTEN.

2.2 YcnoBus aKcnnyatauum

2.2.1 B yacTtu TpeboBaHuin ycrnioBuii akcnnyataumm koHTponnep MNJK63 cootBeTCTBY-
eT FOCT P 51841-2001, pasgen 4.
2.2.2 KoHntponnep MNMJIK63 akcnnyaTupyeTcs npu cnegyroLwmx yCnoBusx:

—  3aKpbiTble B3pbiBOOE30MacHble NOMELLEeHns unu wkadbl anekTpoobopyaoBaHus
0e3 arpeccrBHbIX NApOB U ra3os;
—  TemnepaTypa okpyxatoLiero sosgyxa ot muHyc 10 go +55 °C;
—  BEepXHWIN npegen OTHOCUTENbHOW BNaXHOCTK Boddyxa: He 6onee 80 % npu Tem-
nepatype He Gonee +35°C u Gonee HW3KUX TemnepaTtypax 6e3 KoHAeHcauuu
Bnaru;
— atmocdepHoe gaeneHve ot 84 oo 106,7 kMa;
—  BbICOTa Haa ypoBHEM Mopsi He 6onee 2000 wm;
—  AonycTuMasi cTeneHb 3arpsisHeHnst 1 (HecyLlecTBeHHble 3arpsi3HeHUst Unu Hanw-
yne TOMbKO CyXMX HEMPOBOAALLUMX 3arpA3HEHUN).
2.2.3 Tlo ycTOMYMBOCTU K KNMMaTUYECKUM BO3AENCTBUSAM NPU SKCNiyaTauum KOH-

Tponnep MJIK63 cooTBeTcTBYET rpynne ucnonHexHus B4 B cooteetctBum ¢ FTOCT P 52931
2008 un kateropumn ¥YXJ14 no FOCT 15150-69.
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2 TexHu4ecKkune xapakTepucTuki n ycnoBua akcnnyaTtaumm

2.2.4 Tlo yCTOMYMBOCTM K MEXAHUYECKUM BO3OEWCTBUAM NPU 3KCMnyaTauum KOHTPOS-
nep MJIK63 cootsetcTByeT rpynne ucnonHeHms N2 B cootBetctBuM ¢ TOCT P 52931—
2008 (vactoTa Bubpaumm ot 10 go 55 Nu).

2.2.5 Tlo yCTOMYMBOCTM K BOCMSTAMEHEHUIO U pacnpocTpaHeHuto nnamenn FV1 kopnyc
koHTponnepa cootBeTctByeT FOCT P 51841-2001, pasaeny 6.

2.3 NMomexoycToM4YMBOCTb M1 MOMEX03IMUCCUA

2.3.1 KoHTponnep otBevaeT TpebOBaHUAM MO YCTONYMBOCTM K BO3AENCTBUIO NMOMEX B
cootBetcTBUM ¢ FTOCT P 51841 n TOCT P 51522 ans o6opynoBaHus knacca A.

2.3.2 Tlo ypoOBHIO M3MNy4YyeHUs pagmornomex (MOMEXO3MMCCUMU) KOHTPOMMep COOTBET-
CTByeT HOpmaMm, YyCTaHOBMNEHHbIM Ans obopypoBaHus knacca b no NOCT P 51318.22
(CUCnNP 22-97).

2.3.3 KoHTponnep yctonyms k KornebaHusiM u npoBanam HanpsikeHUs MMTaHus:

—  [Ans NepeMeHHOoro Toka B cooTBeTcTBUM ¢ Tpebosanuammn FOCT P 51317.4.11;
—  Ansi nocTosiHHOro Toka B cooTBeTcTBMM ¢ TOCT P 51841 — onnuTenbHOCTb Npepbl-
BaHMs 4o 10 MC BKMOYMTENBHO, ANUTENBHOCTL MHTEpBana oT 1 ¢ 1 6onee.

2.3.4 KoHTponnep yCcTon4MB K BO3AYLIHOMY 3feKTpocTatuyeckomy paspsay +8 kB.

2.3.5 KoHTponnep ycTonumB K pagmoy4acTOTHOMY SMEeKTPOMarHMTHOMY MOfo Hanps-
»eHHocTblo Ao 10 B/m B nonoce vactot ot 80 go 1000 My,

2.3.6 lNopTbl NUTaHUSA KOHTpoMfepa YCTOMUYMBbLI K HAHOCEKYHOHBbIM UMMYNbCHbLIM MO-
Mexam HanpsbkeHvem o 2 kB.

2.3.7 TNopTbl BBOAA-BbIBOAA KOHTpOMepa YCTOMYMBBLI K HAHOCEKYHOHbIM UMMYMbC-
HbIM nomexam HanpsixeHuem o 1 kB.

2.3.8 TlopTbl NUTaHUSA KOHTPOMepa yCTONYMBbLI K MUKPOCEKYHAHLIM UMMYMbCHBIM MO-
MexaM 6OonbLLION MOLLHOCTY HanpsxeHuem 1o 2 kB.

2.3.9 lMopTel BBOAA-BbIBOAA KOHTPOISfepa YCTOMYMBLI K MUKPOCEKYHOHBIM UMMYIbC-
HbIM NomMexam 60nbLION MOLLHOCTU HanpsxkeHnem o 1 kB.

2.3.10 MMopTbl NMTaHus 1 BBOAA-BbIBOAA KOHTpOMnepa YCTOWYMBbLI K KOHOYKTUBHbIM
nomexam ¢ ypoeHem 3 B B nonoce yactot ot 150 kl'y go 80 My,
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3 YcTporcTBO M 0COBEHHOCTU KOHCTPYKLIMK

3 YcTponcTBO U 0COGEHHOCTU KOHCTPYKLUMU

3.1 KoHCTpyKuMsa KOHTponnepa

3.1.1 KonTponnep TNJIK63 wusrotaBnueaeTcs B COOPHOM MnacTMacCoBOM Kopnyce,
npegHa3HadeHHoM Ang kpenneHuns Ha DIN-penky. MabGapuTHbin YepTex npuseaeH B lMpu-
noxeHun A.

3.1.2 Ha pucyHke 3.1 npeactasneH koHTponnep MNJ1K63, npvBeaeHbl pasbeMHble Co-
edVHeHns, anemMeHTbl UHAUKaUMN 1 ynpasrneHus. MNoBepxHoCTn koprnyca o603HayveHbl Ha
pucyHke 3.1 6ykBamu pycckoro andasuta ot A go K.
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3 YCTponcTBO M 0COBEHHOCTU KOHCTPYKLIMK
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PucyHok 3.1 — PazbeMHble coeguHEHUs, INeMeHTbl UHAUKaALUN U ynpaBneHus
KoHTponnepa MIK63
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3 YcTporcTBO M 0COBEHHOCTU KOHCTPYKLIMK

3.1.3 Kopnyc koHTponnepa MMeeT CTyrneH4aTyo TPeXypoBHEBYIO hopmMy. Ha nuueBoi
(nepepHen) nnockocTu kopnyca (NoBepxHOCTb [1) pacnonoXxeHbl 3NeMEHTbl MHAUKaLMKN U
yrnpaeneHusl, Ha 3agHen NOBEPXHOCTU KOprnyca pacnoNioXeHbl 3allenky KpenneHust npu-
6opa Ha DIN-peiike. Ha BEPXHUX U HWXKHUX CTyMeHYaTbiX MOBEPXHOCTAX KOprnyca pauuno-
HanbHO (yBobHO ANS nonb3oBaHUS) pasMeLleHbl pa3beMHbIE COEAVHEHUS KOHTponnepa,
Yepes KOTopble OCYLLECTBNSETCS NOAKIOYEHNE BCEX BHELLHUX CBA3EN.

MpumeyvaHue — OTKpbIBaTb KOPMNYC A NOAKITIOYEHUST BHELLHUX CBA3EN He TpebyeTcs.

3.1.4 Ha ctyneHu4aTbIXx NOBEPXHOCTSX KOpryca pacrnonaratTcs:

— noBepxHOCTb A:

—  nopt nHTepdpenca RS-232, nogpobHee cm. n. 3.5.1;

—  KINeMMbl BCTPOEHHOIO UCTOYHUKA NUTaHus 24 B (BbIXoQHOE HanpsihkeHue), KoTo-
pbIi MOXET ObiTb MCMONb30BaH AN NUTAHUSA aKTUBHbIX aHaNoOroBbIX AATYMKOB,
OVCKPETHBLIX BXOA0B, aHaNOroBbIX BbIXOAO0B;

—  KNeMMHble KOMNOAKWN Ans NOACOEAVNHEHUsSI OBYX BbIXOAOB U YETbIPEX aHanoroBbIX
BXO[0B;

— noBepxHocTb B:

— knemmHasi konogka DBGU, npegHasHadeHHasi onsi oGHOBNEHMSI BCTPOEHHOrO
nporpammHoro obecneveHnss koHTponnepa. K knemmHol konogke noacoenuHsi-
eTca nepexogHas nnarta Ang nogknioveHus kabensa «KC1», Bxoasuwas B KOM-
nnekt noctasku MK unn «KC2». Cxembl kabenen npusegeHs! B MNpunoxeHun B;

—  noBepxHoOcCTb X:

—  KNeMMHas Konogka Ans noAcoeguHeHust kabens ceasu no nHtepdency RS-485,
noapo6Hee cm. n. 3.5.2;

—  KNeMMHbIe KONOAKWN ANs NOAKMYEHNST BOCbMU OUCKPETHBIX AaTYMKOB (BXOOOB);

—  KIeMMHas Konogka kabens cBas3w ans nogknodeHus npubopa MP1 (cxema noga-
KrnoyeHus npmeeaeHa B MNpunoxenunn b);

— noBepxHocTb K:

—  KNeMMHble KOMOAKW ANA NOACOeANHEHNS Lienen NUTaHns (CeTn), YeTbipex BbIXO-

[OOB 1 YeTbIpeX aHanoroBbIX BXOAOB;
— noBepxHoctu B, T, E, U:
—  BUWHTOBBbIE KpenexHble areMeHTbl UKCaL MmN YCTaHOBMEHHbIX KNeMM.

3.1.5 KoHTponnep umeeT BCTPOEHHbIE annapaTHble Yacbkl peanbHOro BpeMeHu, nu-
Talowmecs OT aBTOHOMHOIO MCTOYHMKA NMUTaHWSA. XapakTepucTUKN YacoB pearnbHOro Bpe-
MeHW npuBefeHbl B Tabnuue 2.1.

O 3agaHuM 3HaYeHns YacoB pearlbHOr0 BPEMEHU C MOMOLLbIO KHOMOK CM. M. 7.2.

O 3ameHe UCTOYHMKa MMTaHWsA YacoB pearnbHOro BpeMeHu cM. pasgen 9.
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3.2 ®dyHKUMOHanbLHasa cxema

dyHKUMOHamNbHast cxeMa KOHTpornepa npeacrasneHa Ha pucyHke 3.2.

MJIK 63
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PucyHok 3.2 — ®yHKUMOHaNbHas cxemMa npubopa

3.3 UudpoBble Bxoabl

3.3.1 MJIK63 nmeeT BoceMb LMPOBLIX (ANCKPETHBIX) BXOAOB. KOHTakTbl pasbema
BblBE€AEHbI Ha Knemmbl, cM. pucyHok 3.1 (noeepxHoctu K, M). Homepa KoHTakToB 1 pacno-
noxeHne UHTEpMENCHbIX NHUIA npusedeHsl B MpunoxeHun . O6paboTka 3HayveHun ¢
BXOJO0B OCYLLECTBNSETCH nornb3oBartenbckon nporpammon MIIK.
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3.3.2 [nckpeTHble BXOA4bl MCNONb3YOTCA ANS:

—  KOHTPOISsi COCTOSIHWS BHELIHEro o6opyaoBaHusi;
—  AMarHocTukM paboTocnocoBHOCTM CUCTEMDI;
—  MOAKIOYEHUS BHELLHUX YCTPOMCTB YNpaBrieHWsl COCTOSIHUMEM KOHTponmnepa.

3.3.3 [uckpeTHble BXOAbl NpeAHa3HadeHbl Ansi NOAKMOYEHUS KOHTAKTHbIX AaTYMKOB
TUNa «CYXOW KOHTaKT» UMW TPaH3WCTOPHbIE Knoun (p-n-p—tuna). B kavectBe gartymkos
TUNa «CyXOW KOHTaKT» MOryT ObITb MCNOMb30BaHbl Pa3fUYHbIE BLIKNOYATENN, KHOMKK,
KOHLIEBbIE BbIKIIOYATENN, KOHTaKTbl pene v T.4.

3.3.4 CurHanbl Ha AWCKPeTHble BXoAbl (hOPMUPYHOTCS B pe3ynbTare 3amblkaHus
(pa3mblKaHWs1) BHELLIHNX KOHTaKTOB.

3.3.5 [ns aMcKpeTHbIX BXOLOB MOXHO 3afaBaTb Nornky obpaboTku n Bpemsi 3agepx-
KN MEPEKIOYEHNS AMCKPETHbIX BXoAoB. [logpobHee O HacTpoOMKe OUCKPETHbIX BXOAOB
cMm. pasgen «KoHdurypmposaHue obnactu Beoga-Bbisoga MKy B Pr1.

BHuMaHue! HoBble 3HayeHWs NapamMeTpoB JOMMKM 0BpPaGOoTKM U Bpemsi 3agepikku
OVCKPETHbIX BXOAOB BCTYNaloT B CUNy Nocre nepesarpysku npuéopa.

3.4 AHanoroBble BXxoabl
3.4.1 HasHauyeHune

KoHTponnep nmeeTt BOCEMb aHarnoroBbIX YHUBEPCasibHbIX BXOO0B, OCYLLECTBASIOLMX:

—  OMpoC 3HaYeHuin ¢ NepBUYHbIX NpeobpasoBarenei,

—  006paboTKy NOMyYeHHbIX AaHHbIX U NpeobpasoBaHne Ux B huanyeckme eamHuLbl,

— nepefayvy daHHbIX B crieuumanbHylo obnactb namsatu — obnacTb BXOAOB, ANA
JanbHemnLLIEero UCnonb3oBaHNsA B NoMnb30BaTENbCKOW NporpaMme.

K aHanoroBbiM BXogaM HanpsiMylo MOXeT MOAKMHYaTbCA LUMPOKUIA CMEKTP AaTUYMKOB
(0o6LLmit cncok NoaknoYaeMblx AaTYMKOB NpuBedeH B Tabnuue 2.2):

—  TepMOMeTpbl CONPOTUBNEHUS, CM. N. 3.4.2;

—  TepmoanekTpuyeckue npeobpasosartenu (Tepmonapsl), cM. . 3.4.3;

—  aKTuBHble NpeobpasoBaTeny ¢ BbIXOAHLIM aHaNoroBbIM CUrHanom B BUAe NocTo-

SAHHOrO HaNPs>KeHWs Unu Toka), cMm. n. 3.4.4;

—  pes’uCTUBHbIE AaTynku, cm. n. 3.4.5.

"pagyvpoBKM AaTUMKOB pacnosnoXeHbl B NnamsaT npubopa. Monb3oBaTento ocTarouy-
HO MpOCTO ykasaTb TWM MOAKNoYaemoro Aatyvka. Belbop nopkmiovaemoro gatywka,
HacTporka onpoca [aTyuMkoB W nosfydeHne pesynbTatoB npoussoantcs ¢ XKW wnu us
cpeabl CoDeSys. MNogpobHee o HacTpoike cm. pasgen «KoHdurypupoBaHue obnactu
BBOAa-BbiBoaa MJ1K» B Pr1.

BaxHo! B cnyyae BO3HWKHOBEHWUSI OLWIMGKM namepeHns (obpobis, K3 n gp.) pacwmd-
POBKM KOAOB OLUMOOK U pekoMeHAaLmmn no A4ecTBMsM nonb3osatens cM. [MNpunoxenue E.

Bpems onpoca ogHoro Aatynka npueeaeHo B Tabnuue 2.1.

Onpoc AaTynKkoB U 06pa60TKa NX CUrHanoB namMmepuTernbHbIM yCTpOVICTBOM ocyuiecTts-
NAeTCd nocnenoBaTesibHO MO 3aMKHYTOMY LIMKITY.
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BkntoyeHne noboro gatymka B CNMCOK Onpoca Npou3BOAMTCS aBTOMaTUYeCKu nocre
3apgaHua Tuna. lNMpu ycTtaHoBKe napameTpa «Tun gaTymka» B 3HadyeHune «Het gatyukar, —
JaTyuK 13 cnucka onpoca uckniovaetcs. MNMogpobHee 06 yctaHoBke cM. pasgen «KoHdury-
pupoBaHue obnacTtu Beoga-seioga MJ1K» B PI1.

BaxHo:

— €eCnu aHarnoroBblii BXO4 HE WCMONb3yeTcsi, TO PEeKOMEHAYETCH YCTaHOBUTb
HacTpoliky «HeTt gatumka» (nogpoGHee cm. pasgen «KoHdurypmposaHue obna-
cTu BBOAa-BbiBoaa MIK» B PI1);

— K npubopy B ntobor nocrneaosBaTtenbHOCTM K NobbIM BXOA4aM MOAKMYaKTCS io-
Oble TUNbl 4ATYKKOB;

— NPV MCNOMb30BaHUN aKTUBHbLIX AATYMKOB cnefyeT UMETb B BMAOY, YTO «KMUHYCO-
Bble» KNeMMbl aHanoroBbix BxoaoBs B INMJ1IK63 ob6beanHeHbl mexay cobon;

—  3anpelleHa nogadva HanpsbkeHusi, npesbiwatowero 1 B, Ha nobor 13 aHanoroebIx
BXOJOB, T.K. 3TO MOXET BbIBECTU Npubop 13 cTpos. [aTumkm ¢ BbIXOOHBIM CUTHa-
nom 0(4)...20 mA TpebyloT 06A3aTenbLHOMO NOAKMIOYEHUS OOMOMHUTENBHOIO pe-
3ucTopa.

3.4.2 TepMmoMeTpbl CONPOTUBNEHNA

TepMoMETpbl CONPOTUBIEHNS NPUMEHSIIOTCS ANst U3MEPEHUs TemnepaTypbl OKpyxa-
loLen cpeabl B MECTE YCTaAHOBKM AaTtyvka. [puHUMN OEACTBUA Taknx AaTYMKOB OCHOBaH
Ha CyLLeCTBOBaHUM Yy psifa MeTasnsioB BOCMPOM3BOAUMON U CTabWUIbHON 3aBUCUMOCTM akK-
TMBHOIO COMPOTUBIEHNSA OT TemnepaTypbl. B kayecTBe maTepuana anst nsrotosnenuns TC
B MPOMbILLNIEHHOCTM Yallle BCEro Mcnonb3yeTcs crneuunansHo obpaboTaHHas mMegHast unm
nnaTuHoBas npoBorioka. BbixogHble napameTtpbl TC onpenenstoTcs ux HOMUHANbHbLIMU
CTaTUYEeCKUMWN XapakTepucTukamm, ctaHgaptTmsoBaHHbiMmn FOCT P 8.625—-2006.

OcHoBHbIMM napameTpamu HCX aBnstoTca: HavanbHoe CONpoTMBIEHUE AaTyuka Ro,
namepeHHoe npu Temnepatype 0 °C, TemnepaTypHbIl KOI(PDULMEHT CONPOTUBIEHUS q.,
onpefensiemMbli Kak OTHOLUEHWE pasHWLbl COMPOTUBIEHWA AaTyuKa, WU3MEPEHHbIX Mpu
Temnepatype 100 1 0 °C, k ero conpoTmeneHuto, uamepeHHomy npu 0 °C (Ro), AeneHHoe
Ha 100 °C v okpyrneHHoe A0 NATOro 3Haka nocrie 3ansaton. B ceaAsu ¢ tem, yto HCX Tep-
MOMETPOB COMPOTUBMEHNST — (PYHKLMMN HEMMHENHbIE (4NS 4aT4YMKOB C MEAHOW NMPOBOJIOKOWA
— B obracTu oTpuuaTtenbHbiX TeMnepaTyp, a Ans AaT4YUMKOB C NNaTUHOBOMW NMPOBOSIOKOW —
BO BCEM TeMnepaTypHOM [Auana3oHe), B KOHTponnepe npedycMoTpeHa NnunHeapusauus
pe3ynbTaToB M3MEPEHWN.

Bo n3bexaHve BNUSHNS COMPOTUBIEHNS COeQUHUTENbHBLIX MPOBOAOB Ha pe3ynbTaTbl
N3MepeHuss TemnepaTtypbl, NOAKMIOYEHNE AaTyMKa K KOHTPOMnepy crnegyet npousBOAWTb
no TpexnpoBogHon cxeme. [pu Takon cxeme K ogHOMY M3 BbiBogoB TC noakntoyarTcs
OOHOBPEMEHHO [Ba MPOBOAA, COEAMHSIOLLMNX €ro C KOHTPONNEPOM, a K APyroMy BbIBOAY —
TPETUI COEAMHUTENbBHBIN NPOBOA. s MOMHOM KOMMEHCaUun BIIMAHUSA COeOUHUTENbHbIX
NpoBOJOB Ha pe3ynbTaTbl U3MEePEeHNi HeobxoaMMo, YTOOBI NX CONpPOTMBNEHNUS Bbinn paB-
Hbl Apyr Apyry.

MpumevyaHne — Bo3amoxHo nogknodeHne 1000-omHbix TC Takxke no OBYXMpo-
BOOHOM cxeMe (Hanpumep, C Uenbl UCMNONb30BaHUSA yXe UMEKLNXCa Ha obbekTe
nuHUn cBasu). OgHako Npu 3TOM OTCYTCTBYET KOMMEHCAaLMsi CONPOTUBIEHUS CO-
€AVHUTENbHbIX NPOBOAOB M NO3TOMY MOXET HabniogaTbCcs HEKOTOpas 3aBUCUMOCTb
nokasaHuin npubopa ot konebaHui TemnepaTypbl NpoBoAoB. [Mpu ncnonb3oBaHUK
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OBYXMNPOBOOHOM CXeMbl NpU MNoarotoBke npubopa k paboTe BbINOMHAKTCA Aen-
CTBUSA, YKasaHHble B MpunoxeHun XK.

CxeMbl NOAKIYEHMS K KOHTPOSNIEPY aHAINOroBbIX AAaTYMKOB NpuBeaeHbl B Mpunoxe-
Hum b.

3.4.3 TepmoaneKTpuyeckue npeobpasoBatenu (Tepmonapbl)

TepmoanekTpuyeckne npeobpasosateny (Tepmonapsbl), Takke NPUMEHSOTCH ANSA U3-
MepeHus Temnepartypbl. Tepmonapsl, B OTNM4ME OT TEPMOMETPOB CONPOTMBIEHNSs, obna-
[alT MeHbWUuMKU rabaputamm YyBCTBUTENIBHOMO 3IEMEHTa M, Kak CreACcTBUE, MeHbLUEWN
TEeNNOEeMKOCTbI0 1 BonblIMM GbICTPOAENCTBUEM, a TaKkke UMeIT Gonee WNPOKMIA Anana-
30H u3mMepsembIx TemnepaTtyp. Vx ncnonb3oBaHue orpaHudmBaeTcs 6onee HN3KOM TOYHO-
CTblO U3MepeHusl, BonblLUen CTOMMOCTbIO, HEOOXOOUMOCTBLIO MOAKIIOYEHUS K Npubopy ¢
MCMONb30BaHMEM CreLmnanbHbIX TEPMOKOMMEHCALIMOHHBIX MPOBOAOB, HU3KOW Makcumarnb-
HO JOMYyCTUMOWM OJIMHOWM MOAKIOYEHUS, @ TaKKe HU3KOW MOMEXO3aLUMLLEHHOCTBI NMHUIA
CBS13U AaT4ymK - npnbop.

MpuHumn penctemsa Tl ocHoBaH Ha adpdbekTe 3eebeka, B COOTBETCTBUM C KOTOPbIM
HarpeBaHne TOYKM COeOUHEHMST OBYX Pa3HOPOAHbLIX NMPOBOAHMKOB BbI3bIBAET HA NMPOTUBO-
MOMOXHbIX KOHLIAX 3TOM Lienn BO3HWKHOBEHWNE 3NeKTPOoABWXKyLLen cunbl — Tepmo3C. Be-
nnuvHa Tepmo3[C mM3HavanbHO onpefensercd XMMUYECKUM COCTaBOM MPOBOAHMKOB U
3aBMCUT OT TemnepaTypbl Harpesa.

HCX Tepmonap pasnuyHbix TMNoB ctaHgapTtnsoBaHbl TOCT P 8.585-2001. Tak kak
xapaktepuctukm scex Tl B TOM UM UHOW CTENEHU SABNATCS HEMMHENHbIMU (PYHKUNAMU,
B KOHTpOnepe npegycMoTpeHbl CPeACTBa AN NHeapusauum nokasaHui. Todka coeau-
HEHWUs1 pPa3HOPOAHbIX MPOBOAHMKOB Ha3biBaeTcs pabounm cnaem TI1, a Ux KOHUbl — CBO-
0OOHBIMM KOHLAMWU UMK, UHOTAA, XONoAHbIM cnaem. Pabouunn cnav Tl pacnonaraetcsi B
MecTe, BbIOpaHHOM 111 KOHTPOSS TemnepaTypbl, @ CBOOOAHbBIE KOHLbI MOAKITHOYATCSA K
n3MepuTenbHOMY KOHTpornepy. Ecnv nogkntodeHne cBoGOAHbLIX KOHLIOB HEMOCPEACTBEH-
HO k kOHTakTam [MJIK63 He npeacTaBnseTcsi BOIMOXHbLIM (Hanpumep, 1U3-3a Ux yaaneHHo-
CTW Apyr oT gpyra), To coeauHeHne Tl ¢ KOHTponnepomM HeobXoAUMO BbINOMHATbL MpU
MOMOLLM KOMMEHCALUMOHHBIX TEPMOJNEKTPOAHbIX MPOBOAOB Unu kabenew, ¢ obssaTenb-
HbIM COGNIOAEHNEM MONSIPHOCTM MX BKIOYEHWUsi. HeobXoanMMOCTb NPUMEHEHUS! TakUX Npo-
BOOoB obycnoeneHa Tem, yto OAC Tepmonapbl 3aBUCUT He TONbKO OT TemnepaTypbl pa-
fo4ero cnas, HO Takke N OT TeMnepaTypbl ee CBOOOAHbLIX KOHLIOB, BEMUYNHY KOTOPOW KOH-
TpONUpPyeT BCTPOEHHbIA B KOHTponnep Aartyuk. [Mpu 3TOM MCnonb3oBaHWE TepMOSSiek-
TPOAHbIX Kabenern No3BonseT yBeNMYNTb ANMHY NPOBOAHUKOB TEPMOMNAapbl U «MEPEHECTU»
ee cBoOOAHble KOHLbI K KneMMHUKy MIK63.

BHumaHue! [Ins paboTbl ¢ KOHTpONNepoM MoryT 6biTb MCMoNb3oBaHbl Tornbko Tl ¢
N30NUPOBaHHLIMU U HE3a3eMIEHHbIMU paboymMmMu cnasiMu, Tak Kak oTpuuaTenbHble BbIBO-
bl X CBOOGOAHBIX KOHLIOB 06beauHeHbl mexay cobown BHyTpu MIK63.

3.4.4 AKTUBHbIe Npeobpa3oBaTenu

AKTUBHbIE npeoﬁpasoBaTenM C BbIXOOHbIM aHanoroBbiM CUrHariomMm MNpuUMeHAKTCA B
COOTBETCTBMMN C Ha3HadeHMeM patyuka ana unuaMepeHusa pasfinyHbiX CbI/I3VI‘-IeCKI/IX napa-
MEeTpPOB. BbIXO4HbIMM CUTHaNamMu TakMx OaTYUKOB MoryT ObITb U3MEHSIOLLIEECS MO NIMHEN-
HOMY 3aKOHY HanpsaXeHne NoCTOAHHOro Toka n BelindinHa camoro Toka.
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MuTaHne aKkTUBHBLIX TOKOBbLIX AATYMKOB AOIMKHO OCYLUECTBMAATLCA OT BHELUHEro WIu
BCTPOEHHOro 6noka nutaHusa 24+3 B.

MogknioveHne AAaTYMKOB C BbIXOAHLIM CUrHarioM B BMAE MOCTOSHHOTO HanpsXeHus
(0...1,0 B) MOXeT oCyLLeCTBNATLCA HENOCPEACTBEHHO K BXO4AaM KOHTpOrnepa, a AaTtymkoB
C BbIXO[HbIM CUrHaroM B Bue TOKa — TOMbKO Mocsie YCTaHOBKM LLYHTMPYIOLLEro pe3nctopa
conpotmenexHnem 100 Om (norpeluHocTb He Gonee 0,1 %). B kayecTBe LIyHTa pekoMeHay-
€TCA MCNOMb30BaTh BbICOKOCTAOUIIbHBIE PE3NCTOPbI C MUHUMAalbHBIM 3HaYeHneM Temre-
paTypHOro koadduumeHTa conpoTusrenus, Hanpumep C2-29B.

MpumevaHue — [Npu paboTe c akTMBHbIMKM npeobpasoBatensmu B npubope ocy-
LecTBnseTca MaclwTabupoBaHue wwkansl namepeHus. Nocne macwtabnpoBaHWs KOHTPO-
nvpyemble uanyeckne BennYMHbLI 0ToBpaxalTCA HENocpeACcTBEHHO B €QUHMLAX UX U3-
MepeHus (aTMocdepax, kunonackansx, MmeTpax u T. 4.).

[nsa kaxxgoro Takoro gaTymka Heob6xoauMo yCTaHOBUTL AMana3oH N3MEpPEHNs:

—  HWXHSIA rpaHuua Avanas3oHa M3MEPEHUsT COOTBETCTBYET MUHMMAIIbHOMY YPOBHIO

BbIXOZHOrO CUrHana aaT4yuka;
—  BEpXHsiA rpaHvua AnanasoHa M3MepeHusi COOTBETCTBYET MaKCUMarbHOMY YpOB-
HIO BBIXOJHOMO CUrHana gar4dvka.

BHumaHue! Mpu ucnonb3oBaHWM aKTUBHbLIX AATYMKOB crefyeT UMeTb B BUAY, YTO
«MUWHYCOBbIE» KneMMbl aHanorosbix BxoaoB B MJIK63 o6beanHeHbl Mexay cobon.

3.4.5 Pe3ncTtuBHbIE JaTYUKN

[aTuvkn pe3ncCTUBHOTO TUMa WCMOMb3YTCH B HEKOTOPbLIX 3amnOpHO-PerynmpytoLLmx
KnanaHax B KayecTBe faTyvka nonoxeHus. B gatymkax aToro Tuna B KavecTBe YyBCTBU-
TEMNbHOrO 3fieMeHTa WCMOMb3yeTCA PEe3nCTOP MEePEeMEHHOr0 COMPOTUBIIEHNS, MOM3YHOK
KOTOPOro MexXaHM4ecKku CBA3aH C perynmpytoLLei YacTbio NCMOTHUTENbHOIO MexaH1u3ma.

Takke OHWM MOryT MOAKMIOYATLCA K KOHTPOIMSEpy B KayecTBe aMynsATopa peanbHbIX
AaTuYMKOB TemnepaTypbl ANs OpraHM3aunm CTeHAOB UK OTNAA0YHbIX MaKeTOB.

KoHtponnep MJIK63 cnocobeH obpabaTbiBaTe CUMrHarnbl 4ATYMKOB PE3UCTUBHOIO Tna
OBYX BapuaHTOB UCMONHEHNs — ¢ conpoTueneHmem o 900 Om un go 2 kOm.

BHumaHue! [1ns BbISIBNEHMSA CUrHaNa KOPOTKOro 3aMblkaHWSA pe3nuctopa unu npoBog-
KW, KOHTpONep cHnTaeT CUrHar HuXxe 40 Om KOPOTKUM 3aMblKaHNEM.

3.5 BbIxogHble ycTpoucTBa

BbixogHble yCTpoWCTBa npegHasHayeHbl Ans nepegayn BbIXOAHOMO yMpaBrisoLero
CUrHarmna Ha UCMoNHUTENbHbIE MEXaHWU3MbI.

KoHTponnep nmeeT 6 BCTPOEHHBIX BbIXOAHbLIX YCTPOMUCTB. BY MoryT ObiTb ABYX TWUMOB:
OVCKPETHbIE U aHanoroBble. TUMbl BbIXOAHbLIX YCTPOWCTB ONpeaensitoTCa Ha CTaany 3akasa
npubopa.

Tunbl B n ux xapaktepuctuki npusegeHsl B pasgene 2. Cxembl nogknioveHus BY
npusegeHsb! B MNpunoxexun b.

OuckpeTHoe BY — anektpomarHutHoe pene, TpaH3MCTOpHasi onTonapa, OnTOoCUMU-
CTOp, TBEpPAOTENbHOE pene — UCMOonb3yeTcs Anst ynpaBrneHus (BKIIOYEHUSA/BbIKIMIOYEHNST)
Harpyskor nMbo HemnocpeacTBEHHO, MO0 Yepe3 Goree MOLLHbIE YNpaBnsoLWmne 3NeMeH-
Tbl, TAKWE KaK NyckaTenu, TBepAoTENbHbIE perne, TUPUCTOPbI UM CUMUCTOPBI.
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AnekTpomarHutTHoe pene (Bbixoa «P») npegHasHavyeHo Ans KOMMYyTaumMu CUMoBbIX Lie-
new HanpsbkeHneM He 6onee 250 B n paboynm Tokom He 6onee 8 A (cMm. pucyHku B.10, B.15).

TpaH3ncTopHasa onTtonapa (Bbixoa «K») npumeHsieTcs, kak npaBuno, Ansa ynpaene-
HUS1 HU3KOBOJbTHBLIM pene (He Gonee 60 B npu Toke He Gonee 400 MA). Bo usbexaHue
BbIXO4a M3 CTPOS TPaH3MCTOpa 13-3a 60MbLUIOro TOKa CaMOMHAYKLMW NapannenbHo o6mMoT-
Ke BHeLUHero pene Heobxoaumo yctaHaenmeatb amog VD1 (cm. pucyHok B.11).

TpaH3UCTOpPHbLIN KNtoY (Bbixod «T») npedHasHayeH AMs1 NPSAMOro NOOKMIOYEHNs K
npnbopy B kayecTBe Harpy3ku TBEPAOTENbHOrO pene (BbIxogHOe HanpsixeHue oT 4 o 6 B,
MOCTOSIHHBIN TOK He Bonee 25 MA) (cm. pucyHok B.14).

BHumaHune! MakcumanbHas OnuHa COoeauMHUTENbHOro kabensa mexagy npubopom ¢
BbIXOAOM T 1 TBEPAOTENbHBLIM PENne He A0IMKHA NpeBbIaTh 3 M.

OntocumucTop (Bbixop «C») MMeeT BHYTPEHHIOK CXeMy nepexoga yepes HoMb 1
BKITHOYAETCH B LeNb yNpaBrieHs MOLLHOIO CUMWCTOPa Unv napbl BCTPEYHO-MaparnnensHo
BKITHOYEHHbIX TUPUCTOPOB Yepe3 orpaHunymBatoLLmin peamctop R1 (cm. pucyHkn B.12, 5.13).
BennuvHa conpoTuMBneHus pesucTopa onpenenseT TOK ynpaBrneHus cummuctopa. Harpy-
304Hasi cnocobHOCTb BbIxoga — Tok He Bonee 50 MA Npu NEPEMEHHOM HaMPSKEHWUU He
6onee 250 B.

Ona npepotBpalleHns npobosi TMPUCTOPOB M3-32 BbICOKOBOSbTHBIX CKa4yKOB Hanpsi-
XEHUA B CETU K MX BbIBO4AM peKOMeHAyeTcsa nogkntoyatb unbTpytowyto RC Lenoyky
(R2C1).

OuckpeTtHoe BY («P», «K», «C», «T») MMeeT gBa MrHOBEHHbIX COCTOSIHUS: «BKIT.» W
«BbIKI.». BbIxogbl MOryT GbITb Takke 3anporpamMMnpoBaHbl Ha paboTy B KayecTBe reHepa-
TopoB LUMM. XapakTepunctukm reHeprMpyembix UMMNyNbCOB NpeacTaBneHsl B Tabnuue 3.1.

Tabnuua 3.1

Pexunm paboTbl
XapaKkTepucTUKn
ONCKPEeTHOro Bbixoaa

MpocTon AUCKpEeTHbIN YacTtoTa umnynbcoB He 6onee 1,5 kl'y,
BbIXO, onpegensieTcs anutenbHocTblo umkna MK
WM Mepuog ot 10 mc 8o 36 ¢, TOYHOCTb NpPU ANUTENBHOCTH

nepuoga ot 10 go 50 mc coctasnseT 0,2 %,

npv gnutensHocTu ceblwe 50 mc coctasnsgeT 0,1 %

AHanoroBoe BY npepacraensiet cobow Lmdpo-aHanoroBbin npeobpasoBaTenb, Nos-
BONSAOLWNIA hOPMMPOBATL aHANOrOBbI CUrHar NOCTOSIHHOTO TOKA UMW HaNpPsKEHUS.

dopmupoBaTenb TokoBoro curHana (Bbixon W) npeobpasyetr Ha akTuBHON
Harpy3ke RH 3HavyeHue Ha BblxoAe B TOKOBbIN curHan 4...20 MA (cMm. pucyHok 3.3).
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Bbixop X-1 o -U,

Boxop X-2 {11+ ——-+U,

| I:‘arp |:'H

PucyHok 3.3 — Cxema nogkno4eHusA Harpy3ku k BY tuna «U»

AN
4...20 MA

BY nwurtaetca ot BHewHero nmbo Ry, Omj

BCTPOEHHOTO MCTOYHMKA NUTAHWS MOCTO- 1000

SHHOrO  HanpskeHus. ConpoTueneHune 900

Harpyskn RH 3aBMCMT OT HampshkeHus 800

NCTOYHMKa NuTaHua Un v BeiBupaeTtca n3 700

rpacdmka (cm. pucyHok 3.4). B Tom cny- 600

yae, eCnv A1 U3MEPEHUS TOKOBOMO CUI- 500

Hana MCNONb3yeTcs  W3MepUTenbHbI ;gg

WYHT RV 1 €ro HOMUHaM MeHblle Heob- o0

XOAMMOrO  COMPOTMBIEHUS  HarpysKu, 100

ncnonbayetcs [[06aBOYHbLIN  OrpaHNymn- -

BatoLmn pesnctop Rorp, conpotueneHne 0 10 20 30 Up B

KOTOPOrO BLIYNCSIETCA M3 COOTHOLLIEHNS: PucyHok 3.4 — Ipachuk 3aBUCUMOCTH
Rorp = RH - Ru Ra(Un)

TunoBble cooTHoweHus: Un = 12 B,
RH = Rn = 100 Om; Un = 24 B, RH =
700 Om (Ru = 100 OM, Rorp = 620 Om).
BHumaHue!
1 HanpsikeHue ncrtoyHuka nutannst LA He gornkHo GbiTe Gonee 30 B.
2 [onyckaeTcsi npuMeHeHNe pesncTopa C BENUYMHOW CONPOTUBIIEHUS, OTNMYat0-
Lercs OT paccumTaHHoM He bornee yem Ha = 10 %.

®dopmMupoBaTenb CUrHana NOCTOAHHOrO HanpsikeHus (Bbixoa Y) npeobpasyet
3HaveHue Ha Bbixoae B curHan HanpsbkeHus 0...10 B. ConpoTtuBneHue Harpysku RH, nog-
kntoyaemont k LIAIM, gomkHo 6biTb B AnanasoHe oT 2 o 10 kOM. Beixogpbl «Y» nuTatoTcs oT
BCTPOEHHOr0 MCTOYHMKA MUTaHWS M BCe ranbBaHWYECKM CBA3aHbl Mexay cobon n co
BCTPOEHHbIM UCTOYHUKOM NuTaHus 24 B (pucyHok bB.8).

AHanoroBoe ynpaelieHWe OCYLLECTBMSAETCA MO NPSAMO-NPONOpPLMOHANbHOMY 3aKOHY
(T.e. 4 mA unn 0 B cooTtBeTCcTBYET BbiXoAHOMY curHany «0», a 20 mA unn 10 B cooTBeT-
CTBYET BbIXOLHOMY curHany «1»).

MapameTp Beson.cocT.{N} onpenenser cocTosiHne cooTBeTCTBylowWwero BY, korga
OCHOBHasi nporpamMmma He yHKLMOHMPYeET (3arpy3ka npubopa, «3aBucaHue» u T1.4.). Uc-
nonb3yeTcsl ANs NoAAepXaHusi onpefeneHHoro YpoBHs curHana Ha BY B aBapuiiHoM pe-
XnMe KoHTpornnepa. 3agaetcs B gonsax eamHuubl ¢ ToyHocTelo 0,001. Micnonb3yeTca kak
O5s1 aHanoroBbIX, Tak U ANA ANCKpPeTHbIX BY.

MapameTpbl BY MOXHO yCTaHaBnuBaTb B Py4HOM peEXMME YMNpaBIieHWUsi C NepeaHen
naHenu vunu no cetu. MNpn 3ToM HeobxoaMMO NPefyCMOTPETb CpeAcTBa MpeKpalleHus
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3 YcTporcTBO M 0COBEHHOCTU KOHCTPYKLIMK

ynpaeneHus BY 13 nonb3oBaTenbCKon NporpaMmmel, T.K. B MPOTUBHOM Crlyvyaun BBeOeHHOe B
pexume py4yHOro ynpasreHus 3HadeHve OyaeT 3aMeHeHO 3HaveHvWem M3 nonb3oBaTenb-
CKOW nporpammsbil.

MoppobHoe onvcaHve napameTpoB, onpeaensowmnx paboTy BbIXOAHBIX YCTPOWUCTB,
npveeaeHo B pasgene «KoHgurypmpoBaHue obnactu Beoga-sbisoga MJK» s Pr1.

B «koHTponnepe T[/IK63 npegycMOTpeHO pacluMpeHue KonmyecTBa BbIXOAHbIX
YCTPOWCTB, ncnonb3ys moayns MP1, nogkntoyaembli K KOHTPOMMepy no crneuuanbHoOMy
uHTepdency. PacnonoxeHne mnHtepdenca nokasaHo Ha pucyHke 3.1. (nonsa WU, K). lMo-
ApobHee o pabote ¢ mogynem MP1 cm. n. 3.6.3.

3.6 UHTepdencobl cBaA3n

B koHTponnepe MJIK63 ycTtaHoBneHsl mogynu nHtepdencos RS-485 n RS-232 ans
opraHusauum paboTbl No cTaHaapTHLIM NpoTokonam OBEH n ModBus.

MHTepdenc RS-232 npegHasHayeH Takke Ons CBA3WM  CO  cpeaou
nporpammupoBaHuns CoDeSys.

3.6.1 UHTepdenc RS-232

KoHTponnep vmeeT BCTpoeHHbI nopT RS-232 (tvn pasbema: RJ12). CxemMbl pacno-
NOXeHNsa NHTepdENCHLIX NMNHUIA B pasdbemax npeacrasnedbl B MNpunoxexHnn B.
MopT NnpegHa3HayeH Ans:

—  CBSI3U KOHTpoOMnepa co cpefon nporpammupoBaHus CoDeSys;

—  CBSI3W KOHTponnepa C nporpamMmMmon TupaxupoBaHus. NogpobHee o mporpamme
TUpaXxupoBaHusa cM. pasgen «[porpamma TupaxmposaHusa» B PrT;

—  OopraHu3auumu CBSi3u C Apyrumm ycTponcTBamm no uHtepdpency RS-232 no npoto-
konam: OBEH n ModBus B pexxumax Master unu Slave.

[nsa cBaA3n KoHTponnepa co cpenon nporpammupoBaHns CoDeSys ncnonb3yetcs ka-
6enb KC1 (noctaBnsieTcss B KOMMIEKTE C KOHTPOSSIEPOM), KOTOPbI HEOOXOAUMO NOAKMHO-
yntb K MNJIK g0 BKIOYEHUSa NUTaHuS.

Ons cBa3u koHTponnepa c MK ¢ nporpaMMon TUpaxXupoBaHusi, a Takke AN NOAKI0-
yeHusa Kk MJIK gpyrux yctponcTs ¢ nHTepdencom RS-232 (BHelwHen naHenu onepaTopa,
pacxo4oOMEpPOB, 3MEKTPOCHETHYUKOB, CYMTbIBATENEN LUTPUX-KOOOB) MCMOMb3yeTcs  Ka-
6enb KC2, koTopbin HeoO6XoAMMO MOAKMIYMTE K Npubopy Ao BkmoveHns nutanus MINK.
Cxewma kabensi npuBeaeHa B MpunoxeHunn B Ha pucyHke B.2.

Mo ymonuaHuio NopT HacTpoeH Ha paboTy B pexxume Slave. KoHTponnep, aHanmanpys
3anpoc, aBToMaTuyeckn onpegenseT NpoTokon, n oopMupyeT OTBET MO 3aJaHHOMY Npo-
TOKOnY.

Mpu paboTe B pexxume Slave NOPT MMEET XKECTKO 3aAaHHble HAaCTPOWKU:

—  ckopocTb: 115200 6uT/c;

—  [AnvHa crnoBa AaHHbIX: 8 6uT;

—  KOHTPOIlb YETHOCTU: OTCYTCTBYET;

— appec: 16.

Cnncok nmapameTpoB, KOTOpPbIE MOXHO OMPOCUTb, 1 AencTBua npu gobasneHun napa-
MEeTpPOB 4118 onpoca cM. pasgen «KoHdmrypuposanune obnactu Beoga-seisoga MNK» s Prl.

MepeBop nHTepdenca RS-232 B pexxum Master n ganbHenwas pabota B 3TOM pexu-
M€ OCYLLECTBNSAETCS C MOMOLLbIO CrMeunannanpoBaHHbIX OMGNMoTek (yHKLMOHAMNBbHbIX
6rOKOB, MNOAKIMIOYEHHbIX Y UCMOMb3yeMbIX NPU CO34aHUN MONb30BaTENbCKOW NPOrpaMmMbl B
cpege nporpammupoBaHuns «CoDeSys». HacTporikn uHtepdenca 3agatoTca B PyHKUMAX
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6ubnunoTekn, cM. PyKOBOACTBA MO MPUMEHEHWIO BUONMOTEK NPOrpaMMHbIX KOMMOHEHTOB
ans OBEH MNK B yactn onucanuns nHTepdgenca 6ubnmnotekn yHKUMOHAmNbHbLIX GrIOKOB
ans pabotbl ¢ npotokorioM ModBus n untepderica 6ndnmnoTekn yHKUMOHaNbHbLIX GITOKOB
ans pabotbl ¢ npoTtokoniom OBeH.

Ecnn nopt RS-232 HacTpoeH ansa paboTbl B pexume Master, To ans cBasu ¢ npo-
rpaMmow TUPaXMpoBaHUSA CrneayeT Npu BKIYEHUN NUTaHUS yOepXXuBaTb HaXaTon KHOMKY
«MYCK/CTOI», — 370 oCcTaHaBnNMBaeT 3anyck Nonb30BaTenbCKON NporpamMmmbl U NEpeBof,
nopta B pexum Slave.

3.6.2 UHTepdenc RS-485

KoHTponnep mmeeT BCTPOeHHbI nopT RS-485. KoHTakTbl pa3bema BbiBEOEHbI Ha
Knemmbl. Homepa KOHTaKTOB 1 pacnonoXxeHne UHTepdenCHbIX NMHUIA NpmueegeHbl B MMpu-
noxeHun I

MopT NnpegHa3HadeH aAns:

—  CBSI3M KOHTpOIfiepa ¢ NporpamMmmon TupaxvposaHusi u OPC-cepsepom. MNogpobHee o
nporpammMe TUpaxupoBaHus cM. pasgen «lporpamma TupaxuposaHus» B PIT;

—  OpraHu3auum CBHA3u C Apyrumm ycTponcTBamu no uHtepdency RS-485 no npoto-
konam: OBEH n ModBus B pexxumax Master unu Slave.

Ons nogkntoyeHus k MJK gpyrux yctponcts ¢ uHtepdericom RS-485 (BHeluHew naHe-
nu onepaTopa, pacXxoAOMEPOB, 3MEKTPOCYETUYMKOB, CYUTLIBATENEN LUTPUX-KOOOB) UCMOIb-
3yeTcs kabenb «BUTas napa.

Ons cBasu ¢ MK ¢ nporpammoi TUpaxmpoBaHus HeobX0AUMMO MCMonb3oBaTh Npeob-
pasoBatenb MHTepgencoB RS-485/RS-232 wunu RS-485/USB, Hanpumep, AC-3M unu
AC4.

Mo ymonuaHuio NopT HacTpoeH Ha paboTy B pexume Slave. KoHTponnep, aHanManpys
3anpoc, aBToMaTuyeckn onpeaenseT NpoTokon, n opMupyeT OTBET MO 3aA4aHHOMY Npo-
TOKOnY.

Mpn pabote B pexmme Slave HacTponku nopTa 3agawtcs ¢ XKW u un3 cpe-
Abl CoDeSys (cm. pasgen «KoHdurypmposaHue obnacty Beoga-Beisoga MNK» B PI1).

Mo ymonyaHuio nopt RS-485 nmeeT crnepytomne ceTeBble HaCTPONKK:

—  ckopocTb: 115200 6uT/c;

—  [NMHa CrioBa JaHHbIX: 8 6uT;

—  KOHTPOSib YETHOCTU: OTCYTCTBYET;
— appec: 16.

Cnucok napaMeTpoB, KOTOpble MOXHO ONPOCUTL, U AEeNCTBUS Npu AobasneHun napa-
METPOB Ans onpoca cM. pasgen «KoHdurypuposaHue obnactu Beoga-sbisoga MIK» B PI1.

MepeBoa nHTepdeiica RS-485 B pexum Master n ganbHelwas pabota B 3TOM pexu-
Me OCYLLECTBMSETCA C MOMOLLbI CreumManuaMpoBaHHbiX GMGnMoTek yHKLMOHAMNBHbIX
6GrOKOB, NOAKIMKYEHHbIX U UCMOSb3YEMbIX NMPU CO3A4aHUN MONb30BATENbCKOW NPOrpaMmmMel B
cpene nporpammunpoBaHus «CoDeSys». HacTpoinku nHtepdenca sagatotcs B yHKUUAX
6ubnNMoTEKN, CM. PYKOBOACTBA MO MPUMEHEHUIOD GUONMOTEK NPOrpaMMHbIX KOMMOHEHTOB
ans OBEH MJIK B yactn onucaHus uHTepdenca 6Gubnunotekn yHKLMOHAnNbHbIX 6rokos
ans pabotsl ¢ npotokonom ModBus 1 uHtepderica 6ubnmotekn dyHKUMOHaNbHbIX 6110KoB
ans pabotbl ¢ npoTtokoniom OBEH.

Ecnun nopt RS-485 HacTpoeH ans pabotbl B pexume Master, To ons cBasn ¢ npo-
rpaMMow-KOHUrypaToOpoM M NPOrpaMMoN TUPaXKUPOBaHWUS criefyeT Npu BKMYEHUU Mu-
TaHusa yoepxuBaTb Haxaton kHornky «[MYCK/CTOIl», — aTo ocTaHaBnmBaeT 3arnyck norb-
30BaTenNbCKOW NporpaMmMel 1 NepeBog, nopTa B pexum Slave.
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3.6.3 UHTepdheic cBAsm ¢ moaynem MP1

WHTepdenc npegHasHayeH Ans NOAKMYEHUs K KoHTponnepy moayna MP1 no BHyT-
PEHHEN LUMHE, YTO MO3BONSET YBENMUYUTHL KONMUYECTBO BbLIXOAHbIX YCTPOWCTB Ha 8 guc-
KPETHbIX (KMOYEBbIX) BbIXOAHbIX YCTPOWCTB B Pa3fUYHbIX KOMOUHaUMSIX:

— anekTtpomarHutHoe pene 4 A, 220 B;

—  TpaH3ucTopHble onTonapbl 400 MA, 60 B;

—  cumucTopHble ontonapsl 0,5 A, 250 B;

—  AnSA ynpaeneHusa TBepaoTensHbiM pene 4...6 B, 50 mA.

Cxema nogknitovenmsa moayns MP1 k koHTponnepy MNJIK63 npeacrasneHa B MNpuno-
*eHumn b Ha pucyHke 5.16.

MepeknoyeHne COCTOSIHUIA BbIXOAHbLIX YCTPOMCTB MP1 MOXET OCyLeCTBRATLCA He
yaule, yem 13,5 pas B cekyHAay.

3.6.4 UHTepcpenc ceasm DBGU

WHTepdenc DBGU npegHasHayeH Ansi CMeHbl BCTPOEHHOro nporpammMHoro obecne-
YeHUs KOHTPOMnepa Ha HOBYO BEPCUIO, NMBO BOCCTAHOBIEHUS BCTPOEHHOrO NporpaMmMHoO-
ro obecneyeHus Npy HapyLeHnsx paboTel KOHTponnepa.

Ona coeguHenus ¢ MK Heob6xoanmo ncnonb3oBaTh cneumanbHyo NnaTy-nepexoaHuk,
a Tarke kabenb KC1 (nnbo KC2), coeguHsaowmi nnaty-nepexogHuk ¢ noptom RS-232 MK
(Hanpsamyto, nnubo Yepes agantep USB/RS-232).

BHumaHue!

1 TlopT npegHasHayYeH VCKMIOYNTENBHO AN CEPBUCHBIX Lienen. 3anpelaeTtcs noa-
Kno4yaTb K Hemy niobble yCTPOWCTBa Ha dTane Hanagku v aKcniyaTtauum, 3a uc-
KMYeHneM nnatbl Npu HeobXoAMMOCTY BbINOMHEHWS OOHOBIEHWNS BCTPOEHHOMO
nporpamMmmMHoro obecneyeHusl.

2 Tlpn oBGHOBMEHUN BCTPOEHHOrO NPOrpaMMHOro obecnevenuns Bpemsi 6yget copo-
LLIEHO, 1 ero HeobxoanMo NepeycTaHoBUTb.

3 Tlpn o6GHOBNEHWMM BCTPOEHHOrO MPOrPaMMHOrO ObecnevYeHuss 3HayYeHust Bcex
KOH(pUrypaumnoHHbix napameTpos 6yayT copoweHsl. MNocne obHoBNeHNs Heobxo-
AnmMo BbINONHWUTL cbpoc EEPROM u ckoHdurypupoBaTb Npubop 3aHoBO.

4  3HayeHus napamMeTpoB, COXPaHEHHbIE MPOrpamMmmon TUPAXKUPOBAHUS U3 CTapOro
BapvaHTa BCTPOEHHOro nporpammMHoro obecneveHus, 3anucatb (NepeHecTu) B
HOBbIN BapuaHT ByAeT HeEBO3MOXHO. [pyn HeobxoaMMOCTU MCMONb30BaHMSA 3Ha-
YEeHU napamMeTpoB M3 CTaporo BapuaHTa, HEOBXOAMMO COXPaHWUTb MPEXHIO
KOHbUrypauuio npy NOMOLLM NporpamMmmbl TUPaXXMPOBaHWS 3aHOBO.

3.7 YenoBeKoO-MalWMNHHbIN UHTepdenc

3.7.1 Xuakokpuctannuyiecku MHOUKaTop
KoHTponnep vMeeT BCTPOEHHbIN 2-X CTPOYHbIN 16-TK pa3psaHbii XKKW, no3BonsioLLmnii:

—  oTobpaxaTb «COCTOsIHME» BXOAOB M 3a4aBaTb 3HAYEHWs BbIXOAOB KOHTPONepa;

— oTobpaxaTb W peaakTUpoBaTb 3HAYEHWUS MapaMeTpPOB MOJSIb30BATENbLCKOW Mpo-
rpaMmbi;

—  BM3yalbHO OTCMEXMBATb U3MEHEHWe 3HaYeHWn NnapamMeTpoB MOfb30BaTENbCKON
nporpaMmsil.

MoapobHee ¢ pecypcamu OTOBPaXKeHWs MOXHO O3HaKOMUTbCH B pasgene «Mcnonb-
3oBaHue XXKN» Pl 1 B pykoBOACTBax No npvMeHeHuto bubnmnoTtek nporpammHbIX KOMMO-
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HeHTOB aAnsg OBEH IMJIK B yacT onucanns oyHKUMOHarnbHbIX 6510koB 61Mbnnotek paboTbl ¢
XKKU TINK63.

B IMNK63 peann3oBaHa BO3MOXHOCTb U3MEHEHWNS APKOCTU MOACBETKA M KOHTPACTHO-
CTU uHAMKaTopa, cM. pasgen «KoHdwmrypmposaHme obnactu Beoga-sbisoga MJK» B Pr1.

3.7.2 BCTpOEHHbI 3BYKOBOW usny4vartesnb

KoHTponnep nmeeT BCTPOEHHbI 3BYKOBOM M3ny4aTterb, NO3BOMSAIOLLMIA:

—  CMrHanusupoBaTb O MOAKIMIOYEHUW NUTaHWSA K KOHTPONnepy;

—  CWUrHanusupoBaTb O HaXaTuM MOMnb3oBaTeNeM KHOMOK Ha MMLUEBON NaHemnu KOH-
Tponnepa,

—  co3faBaTb CneumanvavmpoBaHHble NporpaMMHble CpeacTBa CurHanusauum o npo-
XOXAEHUN npouecca, obecnevnsarowme ynpasneHne GUHaMMKOM U3 Monb3oBa-
TEnNbCKOW Nporpammei.

[nsi ynpaBneHns 3ByKOBbIM M3rnydaTtenemM ucnonbdyetcs bubnuorteka b Sound.lib.
3.7.3 KnaBuaTtypa

KoHTponnep nmeeT BCTPOEHHYIO KNaBuaTypy C LWeCTbio kKHonkamu: [Nyck/Cton, Beixona,
AnbT, BBog, Beepx, BHus.

KHOMKM MOryT Mcrnonb3oBaTbCs ANs MEPEKNoYEeHUss Mexay pexvMamMmu MHavMKaummn u
3a4aHns 3Ha4YeHU KOHUIypaLMOHHbIX NapameTpoB, CM. pa3gen 7 (nogpobHee 06 aTom
cm. B PIM).

C uenbto obpalleHns BHUMaHUSA 00CNy>XMBAKOLLIEro nepcoHarna Ha HaxxaTne KHOMOK Ha
NVLEBON NaHenn B KOHTpOMnepe npegycMoTpeHa dyHKums «3Byk», onpeaensowas Bo3-
MOXHOCTb 3BYKOBOW CUrHanmusauuu no akTy HaxaTus Kakon-nmbo KHOMKU KrnasuaTypbl
nyTem nofayn curHamna BCTPOEHHOro 3BYKOBOrO M3ny4vatens (3ByKOBOE MOATBEpXAeHune
HaxaTua knasuw). [aHHas yHKUMA MoxeT ObiTb oTknodeHa. MogpobHee o Bkrove-
HUn/oTKNoYeHUn dyHKuMM «3BYK» cM. pasgen «KoHdurypuposaHume obnactv BBOAa-
BbiBoga MNJ1K» B PI1.
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4 Ucnonb3oBaHUe No HasHaYeHuo

Mepen ucnonb3oBaHuem koHTponnep MJIK63 Heobxoamnmo 3anporpaMMuMpoBaThb, T.€.
co3fatb Nonb3oBaTenbCKyo nporpammy. Mocne co3gaHusi monb3oBaTenbckasi mporpamMmma
MOXET ObITb COXpaHeHa B 3HEProHe3aBMCMMOW NaMATW KOHTponmepa M 3anyckaTbCs Ha
BbINONIHEHNE MOCNE BKIIOYEHWUSI MUTAHWUS UNKU nepesarpy3ku, — cM. pasgen «CoxpaHeHue
nporpamMmbl B NaMsaT KOHTposnnepay» B Pr1.

MporpammunpoBaHne ocyllectenseTcs ¢ nomowbio MO CoDeSys 2.3 (sBepcumn 2.3.9.9).
[ns cBasm co cpegoni nporpammupoBaHus CoDeSys ucnonb3dyetca nHtepdenc RS-232
KOHTponnepa, — cM. pasgen «lpoekT. YcTaHoBka cBaan ¢ [J1K» B PIT.

Ha pwucyHke 4.1 npvBeaeH npumep noaknioyeHns koHTponnepa k MK gna nporpammu-
poBaHus Yyepes nHtepdenc RS-232. MNpn aTom ncnonb3yeTcsi kabenb NporpaMMmpoBaHus
KC1, Bxoaswmin B koMmnnekT noctasku. Kabenb Bkntoyaetcs B rHe3go (RS-232), pacnorno-
KEHHOe Ha nosepxHocTK A kopnyca KoHTpornnepa (cM. pucyHok 3.1). OTBeTHasi yacTb Ka-
6ensa nogkniovaetca kK COM-nopry MK.

MoOunbHbIl KOMNbIOTEP KomneioTep oneparopa

RS-232
©0800000088 @S0 COCPS OB EBE SO
(A&
P

=as
M=)

NNKES R
ee00T 900000000
SOH0COMEE A0 B0 ARASAOE DED

Koutponnep

PucyHok 4.1 — BapuaHT nogkntoveHus k MK gnsa nporpammupoBaHus KOHTponnepa
yepe3s nopt RS-232

BHumanue! lNogknioveHne kabena nporpammupoBanHus KC1 ocywecTtBnaeTca npu
oTkntodeHHom nuTtanum MJIK63 n MK (unn xots 66l 0gHOro M3 3TMX ycTpouncTs). Ecnm oT-
KrtoYeHne nuTaHus koHTponnepa u MK HeBO3MOXHO, TO B NepBylo odepefp kabenb nog-
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4 Vcnonb3oBaHue Mo HasHa4YeHo

kntoyaeTtcs k MJIK63, satem k COM-nopty IMK; npeaBapuTensHO crieqyeT KOCHYTbCS Me-
Tannmnyeckon YyacTbio coeguHuTens kabens metannuyeckoro koprnyca COM-nopta MK gns
BbIpaBHMBaHNSA 3MNEKTPUYECKMX MoTeHumanoB koHTponnepa u [MK. HeBbinonHeHne aTux
TpeboBaHU MOXeT npmBecTu k nospexaerHnto COM-nopTta lMK.

MogpobHO nporpammupoBaHue KoHTponnepa onucaHo B P, npeactaBrneHHOM Ha
cante www.owen.ru.

Bpems peakuum BxoaoB/BbIXOA0B

Bpemsa peakummn 3aBucuT OT TUNOB NPUMEHSIEMbIX BXOOOB/BbIXOAOB. AHanutuyeckoe
BblpaXXeHWe Ans onpeaerneHvus BPeMEHW MOMHOro OTKNuKa KoHTponnepa (ToTkm) umeet
BUG

Totkn = TBx + 2Tuukna + TBbIX,

roe  TBX — Bpemsi peakumun BXOA4a Ha U3MeHeHue (hranyeckoro curHana (Bknoyas unb-
Tpaumio). Mo ymonyaHuio 3HayveHus Ans umMgpoBbIX BxogoB — 5,0 Mc, Ans aHanorosbix
BxogoB — 100 mc (B Tabnuvue 2.1 gaHHbIN NapaMeTp Anst uudpoBOro BXoaa HasbiBaeTcH
«MuHMManeHast 4NUTENBHOCTb MMMNYNbCA, BOCMPUHMMAEMOrO ANCKPETHBIM BXOL4OMY);

Tumkna — Bpemsi umkna MJIK. YcTtaHoBneHHoe 3HayeHue no ymonyaHuio — 1 mc (cra-
6ununsmpoBaHHoe). HactpanBaetca B okHe «KoHdurypauus MK (PLC Configuration)» MO
CoDeSys. OnuTenbHOCTb LMKNA MOXHO Y3HaTb, MOAKMOYMB MOAYMb CTATUCTUKM, — OH
noapo6Ho onucaH B PI1;

TBbIX — 3afepxka Ha cpabaTbiBaHNe Bbixoda. 3HA4YeHUs Anst peneniHbIX BbIXO4O0B —
50 mc; ansa obblYHbIX TPAH3MCTOPHBIX BbIxoAoB — 20 Mc (B Tabnuue 2.1 AaHHbIA napameTp
HasbiBaeTcHa «Bpems nepeknoyeHns n3 coctosiHns «0» B cOCTosiHME «1» 1 0BpaTHO»).

npl/lMepr pac4yeTa BpeMeHM NOJTHOIo OTKIIMKA KOHTponnepa Ana pa3HbiX BapuaHTOB
ncnonb3oBaHUA BXOO0B 1 BbIXOOOB NpuBeAeHbl HMXe.

Mpumep 1: MakcMManbHO ObLICTPLIA OTKINK MOXET ObiTb peanusoBaH NPy UCMOMb30-
BaHMM LUMAPOBLIX BXOAOB N TPAH3UCTOPHbIX BLIXOAOB MPU YCTAHOBNIEHHOM MWHUMAarbHOM
3HayveHun Bpemenu Lukna MNIK:

Tomkn = Tex + 2Tyukna + Tebix =5+ 2 x 0,25 + 20 = 25,5 mc.

Mpumep 2: Hanbornee MeAneHHbIA OTKIUK MOXeT BbiTb peannsoBaH Npu UCMOMNb30-
BaHUM aHanoroBbiX BXOAOB W BbIXOAOB MNPV YCTAHOBMEHHOM (PUKCUPOBAHHOM 3HAYEHUU
(no ymonyanuto) BpemeHnu umkna MIK:

Tomkn = Tex + 2Tuukna + Tebix =100 + 2 x 1 + 100 = 202 mc.

LUndpoBon connbTp AnNs BXOAHbLIX aHANOroBbIX CUTHanoB

Ona ocnabneHnsi BNMSHUS BHELWHUX UMMYIIbCHBIX MOMEX Ha 3KCMnyaTauMOHHbIEe Xa-
PaKTEPUCTMKM KOHTpOIsepa B nporpammy ero paboTel BBeAeHa LudpoBas unbtpauus
pe3ynbTaToB U3MepeHuin. PunbTpaums OCyLLECTBMNSETCS HE3aBUCMMO AN KaXO4Oro aHa-
NoroBoro Bxoda, 3agaetcs napametpamu «lloct. dunbTtpay u «lMonoca punbtpay. Punb-
Tpauusi NpoBoAMTCS B ABa 3Tana.

Ha nepBoMm 3aTane dwunbTpauum 13 TEKYLINX U3MEPEHUI BXOAHbIX MapaMeTpoB OT-
hbVNbTPOBLIBAKOTCA 3HAYEHWS, MEKLLME SBHO BbIPaXKEHHbIE «MPOBanbI» UK «BbIGPOCHI».
[na 3TOro B KOHTpONEepe OCYLLECTBNAETCS HENPEPbIBHOE BbIYMCIIEHWE PA3HOCTU MexXay
pesynbTataMu ABYX NOCMEAHUX U3MEPEHUIA OOHOIO M TOro XXe BXOAHOro napameTpa, Bbl-
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4 Vicnonb3oBaHue Mo HasHavyeHuo

MOSHEHHbIX B COCEOHMX LMKMNax onpoca, U CpaBHEHME ee C 3adaHHbIM npefenbHbIM OT-
KnoHeHueM. Ecnu BblYMCEHHas pa3HOCTb MpeBbILIAET 3aAaHHbIA nNpegen, To pesynbTarT,
NOmnyYeHHbIN B NOCMNELHEM LMKIE Onpoca, cYMTaeTcs He4OCTOBEPHbLIM, AanbHenwasi 06-
paboTka ero npuoctaHaBnMBaeTCa U NPOU3BOAMTCHA MOBTOPHOE u3MepeHue. Ecnn Hepo-
CTOBEpPHbIA pe3ynbTaT Obln Bbi3BaH BO3AEWCTBUMEM MOMEXM, TO MOBTOPHOE M3MEpeHue
NOATBEPAUT 3TOT (hakT, 1 NOXHOE 3HAYEHNE aHHYNMPYeTCs.

Takow anroputm o6paboTkM pe3ynbTaToB U3MEPEHUIA NO3BONSAET 3aLUMTUTL KOHTPOI-
nep OT BO3AENCTBUS €OMHUYHBIX MMMYIbCHBIX M KOMMYTALMOHHBLIX NMOMEX, BO3HMKaMLLIMX
Ha npou3BoAcTBe Npu paboTe cunoBoro obopyaoBaHus.

BennuvHa npeaenbHoro OTKIMOHEHWUSI pe3ynbTaToB ABYX COCEAHUX U3MEpeHwid 3aaa-
eTcs nonb3oBaTtenem B napameTpe «llonoca punbTpa» MHANBUAYanbHO ANs BCEX AaTyu-
KOB B eAMHMLIAX NU3MePSEeMbIX MU (PU3NYECKNX BEMNUNYMH.

B ob6wem cnyyae npu Bbibope «[lonockl huneTpa» cnegyet MMeTb B BUAY, YTO YEM
MeHbLUE ee 3ajaHHOe 3Ha4yeHue, TEM Mydlle NOMeX03aLMLLEHHOCTbL aHarnoroBoro Bxoaa,
HO Npu 3TOM (M3-32 BO3MOXHbIX MOBTOPHbLIX M3MEPEHMUI) XyXKE peakumst KOHTponnepa Ha
ObICTpoe hakTUyeckoe M3MeHeHne BXOOHOro napametpa. Bo usbexaHue NMOBTOPHbIX W3-
MepeHuin nNpu 3agaHum «llonockl unbTpa» cnegyet pykoBOACTBOBATLCS MakCUMarbHON
CKOPOCTbI0 U3MEHEHUSI KOHTPONMPYEMOro NapameTpa, a Takke paccyuMTaHHou (cM. Tabnu-
uy 2.1) nepuogmyHocTbio onpoca. Mpu HeobxoaUMOCTU AaHHbIN OUNBLTP MOXET ObITb OT-
KMoYeH ycTaHoBKOM B napameTpe «[Monoca ounbTpa» 3HayeHusa «0».

Ha BTopom 3tane chmnbTpauum ocyecTBNAeTCa CrnaxuBaHvue (gemnduposaHue)
nony4YyeHHbIX Ha NepBOM 3Tane pe3ynbTaToB M3MEPEHWU B Cryvyae MX BO3MOXHOW ocTa-
TOYHOMN ONYKTyaLmm.

MepepaTtoyHasa yHKUMA 3BeHa, OCyLLleCTBrsoWero npeobpa3oBaHne BXOOHOIO CUr-
Harna Ha 3ToMm aTane gunbTPaumu, No CBOMM NapameTpam COOTBETCTBYET (OUNbTPY HU3KMX
YacToT NepPBOro Nopsiaka ¢ NOCTOSIHHON BPEMEHW T.

Mpu NocTynneHnn Ha BXo4 Takoro punbTpa ckauykoobpasHOro curHana ero BbIXo4HOM
CUrHamn 4yepe3 BpeMsi, paBHOE t, U3MEHUTCH Ha BenuuuHy 0,64 oT amnnuTyadbl ckadka; ve-
pes Bpems, paBHoe 2t, — Ha Benu4uuHy 0,88; Yyepes Bpems, paBHoe 3t, — Ha Benu4ymHy 0,95
W T.A. NO 3KCMOHEHLManbLHOMY 3aKOHY.

«[ocTosiHHaa BpemeHn unbTpa» T 3agaeTcs nonb3oBaTeneM B CeKyHAax Ans Bcex
aHarnoroBblX BXOAOB Mpu ycTaHoBke napametpa «Moct. domnbTpa». MNpu 3agaHun napa-
meTpa «MocT. domnbTpa» crnegyet UMeTb B BUAY, YTO YBENWYEHUE €ro 3Ha4YeHus ynyud-
LaeT NoMexo3allyLLEeHHOCTb aHanoroBbiX BXOAOB, HO O4HOBPEMEHHO YBENUYMBAET €ro

32



4 Vcnonb3oBaHue Mo HasHa4YeHo

WHEPUMOHHOCTb. Peakumsa KoHTponnepa Ha ObICTpble N3MEHEHNSI BXOAHOW BENUYMHbI 3a-
MeansieTcs.

Mpn HeobxoauMMOCTM AaHHbIA DUMLTP MOXET ObiTb OTKIOYEH YCTAHOBKOW B Mapa-
meTpe «MocT. dunbTpa» 3HauveHnst «0». BpeMeHHble anarpammbl paboTbl LIMGPOBLIX
UNbTPOB NPeACTaBreHbl HA PUCYHKe 4.2.

THGM 4
T¢vaKT —————————————
3afaHHoe 3HaveHne
“Monoca dunsTpa”
a) KoHTponupyemas Temneparypa t B) BKNIOYEH puneTp t
Tuam Tuam A
6) GUNLTPLI OTKAOHEHLI t r) Bknioyersbl punsTpbl “Tonoca ¢punbtpa” t

v “MNocT. dpunbtpa”

PucyHok 4.2 — BpeMeHHble gnarpammMbl paboTbl
uncdpoBbIX hunbLTPOB NOKa3aHUM AaTyMKa
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5 Mepbl 6e3onacHocTu

5 Mepbl 6e30nacHocTU

5.1 Mo cnocoby 3amTbl OT NMOPaXEHWUs] SMEKTPUYECKMM TOKOM KoHTponnep MJ1K63
cooTBeTcTBYET knaccy Il no FOCT 12.2.007.0-75.

5.2 Tpu akcnnyatauum n TexHM4eckoM obcnyxmBaHum Heobxoamnmo cobnopaTtb Tpe-
6oBaHua TOCT 12.3.019-80, «[paBun akcnnyaTtaumMm 3MeKTpoycTaHOBOK NoTpebuTtenens
n «MpaBun oxpaHbl TpyZ4a Npu 3KChnyaTauum arekTpoycTaHOBOK NOTpebuTenems.

5.3 OTKpbITble KOHTaKTbl KMNEMM KOHTpoOmnepa npu 3KCnnyataumyM HaxoasaTcsa nog
HanpsbkeHvem BenuumHon Ao 250 B. JlioOble noaknoyeHnsa K KOHTponnepy u paboTbl No
€ro TeXHN4Yeckomy 06CnyXnBaHUIO NPON3BOAATCS TOMNBbKO NPY OTKMOYEHHOM NMUTaAHWUM KOH-
Tponnepa v NOAKIMOYEHHbIX NCMOSNHUTENBHBIX MEXAHU3MOB.

5.4 He ponyckaetcs nonagaHuwe Bnarm Ha KOHTaKTbl BbIXOAHbIX COeauHUTENen wu
BHYTPEHHME 3MEeMEeHTbl KOHTponnepa. 3anpellaeTcs MCMonb3oBaHWE KOHTponnepa npu
Hanu4mMu B aTMocgepe KICMOT, LLeNoYel, Macen 1 UHbIX arpeCCUBHbIX BELLECTB.

5.5 lMogkntoyeHune, perynnpoBka 1 TexHuyeckoe obcnyxnsaHue koHTponnepa MJK63
OOMKHbI NPOM3BOANUTLCS TOMBKO KBANMMUUMPOBAHHBLIMK CheLManucTamm, U3yumBLUIMMU
HacTosLLlee pykoBOACTBO MO 3KCnnyatauuu.
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6 MoHTax 1 noaroToBka k pabote

6 MoHTax u nogroToBKa K pabore

6.1 YcTtaHOBKa KOHTposnnepa

6.1.1 Mpu MOHTaxe KOHTPONNEPOB HEOOXOOAMMO YyYWUTbIBaTb Mepbl 6e3onacHocTw,
npegcTaBrieHHble B pa3gene 5.

6.1.2 lMpn MOHTaxe ANs KOHTponnepa npeaBapuTenbHO NOAroTaBAMBaETCs MECTO B
wkady anekTpoobopynoBaHus. KoHCTpyKUumMA Wwkada fomkHa obecnevmBaTb 3almTy KOH-
Tponnepa OoT nonagaHus B HEro Bnaru, rpasn 1 NOCTOPOHHMX NPpegMeTOoB.

6.1.3 KoHTponnep 3akpennsetcs Ha DIN-peiiky 3alienkamu BHU3.

MpumeyaHune — HeobGXoAMMO OCYLLECTBMATb MOHTaX W MOAKMOYEHWE NpenBapu-
TernbHO CKOH(PUIypUpoOBaHHOIO KOHTpOMnepa.

YcraHoBka koHTponnepoB Ha DIN-peiike

OCYLLECTBNSETCH B CreayloLLen nocneaosaTenbHOCTU:

1. Npowussogutca nogrotoska Ha DIN-pelike mecta Ansa ycTaHOBKM KOHTponnepa B
COOTBETCTBUMN C pa3mepamu, NpuBefeHHbIMK B MNpunoxeHun A.

2. KoHtponnep ycraHasnuaetcsa Ha DIN-peniky B cooTBeTCTBMM C pucyHKOM 6.1 a) no
ctpenke 1.

3. KoHtponnep c ycunvem npwxkumaetca k DIN-pelike B HanpaBneHuu, nokasaHHOM
CTpenkomn 2, 4o ukcaLmm 3aLlenku.

4. Ina cbema koHTponnepa ¢ DIN-pelikun B NpoyLuMHy 3allenku BCTaBnseTcs ocTpue
OTBEPTKU (CM. pUCyHoK 6.1 6)), 1 3alienka omxumaeTcs No cTpenke 1, Nocrne Yero KoH-
Tponnep otBoautcs oT DIN-periku no ctpenke 2. MNpu cbeme MJIK63 oBe 3aluenku OmKu-
MatoTCs OAHOBPEMEHHO.

.

.

a) 6)

PucyHok 6.1 — MoHTax koHTponnepa ¢ kpenneHnem Ha DIN-penky
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6 MoHTax 1 noaroToBka k pabote

6.2 MoHTaX BHeLWHNX CBA3en

6.2.1 O6wue Tpe6GoBaHUSA K MOHTaXHbIM NPOBOAAM

[nsi obecneyeHnss HAOEXKHOCTU ANEKTPUYECKNX COEAVHEHUI PEKOMEHOYETCS UCMOSb-
30BaTb TONbKO MeAHble npoBoAa. MpoBoa nepen coeAvHeHMEM HeEOOGXOOUMO 3a4UCTUTb
Ha OnuHy 5 MM, C TakMM pacyeToMm, YToObl cpe3 M3onsauuM NAOTHO Npuneran K KNeMMHow
Korogke, T. €. YTobObl OrofeHHble y4acTkM NPOBOAa He BbICTynanu 3a ee npegensl. Ons
rMbkoro (MHOrOXuNbHOIO) NPOBOAA CreayeT UCMONb30BaTbCsl OOXMMHbIE BUMOYHbIE HAKO-
HeyHuku (Hanpumep, Tuna HBN1,5-3, pucyHok 6.2).

i [

0.5..1.5

PucyHok 6.2 — MoaroToBKa MHOFOXUINBLHOIO npoeoda Ansa MOHTaXxa ¢ HAKOHe4YHUKOM

BxopHble uenu ynpaBneHus:

MakcumanbHoe ceyeHvne NMpPOBOAOB, MOAKIYAEMbIX K KIEMMaM MpU MOHTaXe XXecT-
KUM 1nn rmbkmum npoesogom — 1 Mm? (cootseTcTeyeT 18 AWG).

MuHVMarnbHoe ceyeHre NPOBOAOB, NOAKIIOYAEMBIX K Knemmam ynpaeneHust 0,25 mm2.

Lienn nutaHuA u BbIXOAHbIE:

MakcumanbHoe ceyeHue NpOBOAOB, MOAKMIOYAEMbIX K KIEMMaM Mpu MOHTaXe XecT-
kMM nposodoM — 1,5 mm? (unm 2x0,75 mm?) (cooTBeTcTByeT 16 AWG).

MakcumanbHoe ceyeHne NpoBOAOB, NOAKMOYAEMbIX K KNEMMaM Npu MOHTaxe rmoKum
nposodom — 1 Mm? (cooTBeTcTByeT 18 AWG).

MuH1ManbHoe cedeHne NpoBOOOB, MOAKMHYaEMbIX K Knemmam 0,25 mm?.

Knemmbl kKOHTpONnepa cnepyeT 3atarveath ¢ ycunvem 1,95 kr/cm.

BHumanue! He cnegyet yknagbiBaTb curHanbHble NpoBoAa B OAWH XIyT Uin Kopob ¢
CMNOBbIMW MPOBOAAMM. [N 3almMThbl Lenen OT BANAHUSA BHELLHUX HaBOAMMbIX NMOMEX pe-
KOMeHAyeTCs MPUMEHATb 3KPaHWpPOBaHHbIe kabenw.

6.2.2 MNMoaknoyeHUe NUTaHuNA

6.2.2.1 luTaHne KOHTpoOMnMepa crneayeT OCYLIEeCTBNATL OT CETEBOro cuaepa, He CBsi-
3aHHOrO HEnocpeacTBEHHO C NUTaHMEM MOLLHOIo curoBoro obopyaoBaHus. Bo BHeluHen
Luenn pekoMmeHAyeTCsl yCTaHOBUTb BblkMvaTenb, obecneunmBalownii OTKIOYEHUE KOH-
Tponnepa oT CeTu v nNnaekue npegoxpaxHutenu Ha 1ok 1,0 A.

MnTaHne kaknx-nmbo yCTPOWCTB OT CETEBbIX KOHTAKTOB KOHTPOMMepa 3anpeLuaeTcs.

Homepa KOHTaKTOB NOAKMNIOYEHUS NUTaHWUA NpuBeaeHbl B MNpunoxexun I
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6.2.3 MoaknoyeHue BXo4OB U BbIXOA4O0OB

6.2.3.1 lMogkniovyeHne UCTOYHMKOB CUTHaroB W OaTYMKOB KO BXO4aM, a Takke nog-
KrNtoYeHne UCNONHUTENbHBIX MEXaHN3MOB K BbIXOA4AM OCYLLECTBIISOTCA B COOTBETCTBUUN CO
cxemamu, npuseaeHHsIMU B MNpunoxexun b.

6.2.3.2 PenenHble n TpaH3UCTOPHbIE BbIXOAbl HE UMEKT BHYTPEHHEN 3aLlMThbl OT ne-
perpysku. Mo aTon NpuyMHe crnegyeT UCMOMb30BaTh ANIEMEHTbI 3alMTbl, MOKa3aHHbIe Ha
pucyHkax B.9, .10 (Mpunoxexue B).

6.2.3.3 [na WHAOYKTMBHbIX Harpy3oK, HanpuMmep, npyv UCMOb30BaHWM KOHTaKTOPOB
UMM MarHWTHbIX KnanaHoB, YNpaBrisieMbIX NMOCTOSIHHbIM HamnpshkeHnem, HeobxoanMo Bce-
roa mcnonb3oBaTbh Oe3biHEPUUOHHbIE AMOAbl. OTU AMOA4blI YacTO YCTaHaBNMBAKTCA B
ynpaBnsemble YCTPOWCTBa 3apaHee. Ecnu xe OHW He ycTaHOBMEHbl, TO Heobxoammo
obecneyvnTb MX MOHTaxX.

6.2.3.4 Ecnn MHAYKTUBHbIE Harpysky BKMOYAKTCH perieMHbIMU BbiXOo4amMu C nepe-
MEHHbIM HanpskeHvem, cnegyeT npegycmoTpeTb RC-LenouyKy, CHWXKalolyl MnMKOBOE
HanpspkeHVe NpuY BKIKOYEHUW Harpysku 1, Gnarogaps aToMy, 3allMLLAIOLLYI0 KOHTaKTbI pe-
ne oT NoBpexaeHun Npyu NCKPOBOM paspsge.

6.2.3.5 lNpu ucnonb3oBaHUN BCTPOEHHOrO UCTOYHMKA NUTaHWsS 24 B ona nuTaHus ak-
TMBHbIX aHanoroBbiX AaTYMKOB, AMCKPETHbLIX BXOAOB, aHANOroBbIX BbIXO4OB cneayeTt y4u-
TbiBaTb OCOOEHHOCTU NPUMEHEHUS:

a) nuTaHue BbIXOA4OB TUMA «Y» BCeraa OCYLUECTBMAETCA OT BCTPOEHHOINO MCTOYHMKA
NUTaHUS, COEAMHEHWNE JMHUA MUTaHWUS MPOW3BOLAMTCA MPU WU3rOTOBIIEHUU KOH-
Tponnepa.

MpumeyaHue — Bce BbixoAbl Y M BCTPOEHHbIA UCTOYHUK NUTaHUs 24 B mexay
coboW ranbBaHNUYEeCKN CBSA3aHbI.

6) cymmapHbI NOTPebNsiemMbl OT UCTOYHUKA TOK He OOrkeH npesbiwats 180 MA
(Bbixog TUNa «M» notpebnsiet He Gonee 20,1 MA, Bbixog Tuna «Y» — He 6o-
nee 10 MA, OUCKPETHBIN BXOA — He 6onee 7 MA).

BHumaHue! He ponyckaeTcd nuTaHne OoT O4HOro NCTOYHUKa o AHOBPEMEHHO aKTUBHbIX
aHarnoroBbIX gaT4ynKoB, OUCKPETHbIX BXOOO0OB U OAaTYMKOB, aHalloroBbiX BbIXOOOB B ntobbIx
KOMOMHAaLMSAX, TaK Kak B 3TOM Cchny4dyae noAaBndaeTca raribBaHn4YecKkasa CBA3b Mexgy HUMN.

6.2.4 Moakno4yeHue OaTYNKOB

6.2.4.1 Cxembl nogkntoveHus gatyumkoB K MNJ1IK63 npuBeneHbl Ha pucyHkax b.1 - B.78
Mpunoxenun b.

6.2.4.2 Mopkno4vyeHMe TEPMOMETPOB CONMPOTUBIIEHUSA.

B IMJIK63 ncnonb3yeTca TpexnpoBoAHas Cxema MOoAKMIYeHNs TepMOMETPOB COMpo-
TuBneHus. MNMpu Takon cxeme K ogHOMY M3 BbiBOAOB TC MOAKNHOYAKOTCA OAHOBPEMEHHO
ABa NpoBOAa, COEAMHSIOWMX ero ¢ npubopom, a K Apyromy BblBOOY — TPETUI COEAVHU-
TenbHbI NpoBog (cM. pucyHok B.3 B MpunoxeHuu b).

BHumaHue! ConpoTuBneHuss Bcex Tpex COeAVHUTENbHbIX NMPOBOAOB AOMKHbI ObiTb
paBHbl — He 6onee 15 OM, Npy 3TOM MCNOMbL3YIOTCA NPOBOAA PaBHOW ANUHBLI — He Gonee
100 m. B npotnBHOM cnyyae pesynbTaTbl U3MEPEHUA MOTyT ObITb HETOYHBIMMU.

MpumeyaHue — [lonyckaeTcsa coegnHeHne TepmomeTpoB conpotueneHns 1000 Om c
npmbopom M Mo AByXNpoBogHon cxeme. [py 9TOM AnuvHa CoeaMHUTENbHbLIX NPOBOAOB
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JomxkHa 6biTb He 6onee 100 MeTpoB, a CONPOTMBIIEHNE KaXAOW >XWUIbl — HE MpeBbILATb
15,0 OM. Moapo6GHee cm. Mpunoxerune XK.

6.2.4.3 MopknoyeHne TEPMOINEKTPUUECKUX Npeobpa3oBaTenen (Tepmonap).

6.2.4.3.1 MopkntoyeHne Tepmonap K MJIK63 npon3BogMTCa C NOMOLLbIO CrieumarnbHbIX
KOMMEHCAUMOHHbIX (TEPMO3NEKTPOAHbBIX) MPOBOAOB, WM3rOTOBIEHHBLIX U3 TEX Xe CaMblX
mMaTepuanos, 4To U Tepmonapa. [lonyckaeTcs Takke UCNoNb3oBaTb NPoOBOAA U3 MeTannoB
C TEpMO3NEKTPUYECKUMIN XapaKTepucTukamu, KoTopble B AuanasoHe TemnepaTyp
0...100 °C aHanornyHbl xapakTepucTukaMm MaTepuanoB 3NeKTpoaoB TepmMonapbl.

6.2.4.3.2 Mpu coeanHEHUN KOMMEHCALMOHHbLIX NPOBOAOB C TEpPMONapoi u npudopom
cobntogaeTcs NONAPHOCTL (CM. CXeMy MOAKMYeHNs, pucyHok B.7 B MNpunoxeHun B).

Mpu HapyweHnn BbileyKa3aHHbIX YCNOBUA MOTYT BO3HMKATb 3HAYMTESNbHbIE NMOrpeLu-
HOCTU Mpu n3mepeHuu!

6.2.4.3.3 Bo nsbexaHne BnusHMA NMOMeX Ha U3MEPUTENbHYI YacTb npubopa NUHUI0
cBsA3M npubopa C JaTyMKoM pEeKOMEeHAYeTCs 3KpaHuMpoBaTb. B kayecTtBe akpaHa MoXeT
6bITb MCNONb30BaHa 3a3eMIeHHasi cTanbHas Tpyba.

BHumaHune! PabGoune cnav TepMonap AOMKHbl ObITb 3MEKTPUYECKN WM30NUPOBaHbI
Opyr oT Apyra u oT BHellHero obopyanoBaHus! 3anpeluaeTcss Ucnonb3oBaTb TepMonapsl ¢
HEM30MMpoBaHHbIM paboyrM cnaem.

6.2.4.4 TopKkno4YeHNe aKTUBHbIX AAaTYMKOB, MMEKOLWMNX YHUPMLUPOBaAHHbIA Bbl-
XOOHOM CUrHan ToKa UIn HanpsiXKeHUA.

6.2.4.4.1 AKTMBHble [aTYMKM C BbIXOAHbIM CUrHaNoM B BUAE MNOCTOSIHHOrO
HanpspkeHnus (0...1 B) nogkniovyaroTca HenocpeaCcTBEHHO K BXOAHBIM KOHTakTam npubopa.
[ns Mcnonb3oBaHMA aKTUBHBLIX OaT4MKOB C BbiXodHbIM curHanom 0...10 B Heobxogumo
npumennTb moaynb PI-10 nponssoactea OBEH, yctaHaBnnBaemebiln Ha aHanoroBoM BXoze.

6.2.4.4.2 AKTMBHblE AATUYMKM C BbIXOAHbIM curHanom B Buae toka (0...5 MA, 0...20 MA
unu 4...20 mA) MOryT nNogKnioyaTeCs K NPMOOPY TOMbKO MOCIE YCTaHOBKW BHELLHEro LWyH-
TupytoLlero pesuctopa (cm. pucyHok b.6 B MNpunoxenun B). PeancTtop gomkeH 6biTb npe-
LUM3NOHHbIM (TMna C2-29B, C5-25 u 1.1., MOWHOCTLIO HEe MeHee 0,25 BT, conpoTuBneHuem
100 Om £ 0,1 %) m BbicokOCTabunbHbIM BO BpemeHu n no Temnepatype (TKC He xyxe
25x10-6 1/°C). [laHHble pe3ncTopbl MOXHO NpuobpecTtun B oTaene npopax pmpmbl OBEH.

6.2.4.4.3 Ina nuTaHus HopMUpYOLWMX Npeobpa3oBartenet HeobxoanM AOMONHUTENb-
HbIA UICTOYHUK NOCTOsIHHOrO HanpsixeHus Un. Ha pucyHke b.6 B NpunoxeHun b nokasaHa
cxema MNoAKMYEHUS OAaTYMKOB C YHUPULMPOBAHHBLIM BbIXOAHLIM curHanoMm 4...20 MA
K npubopam No ABYXNPOBOAHOW NUHUN. 3Ha4YeHue HanpspkeHust Un yKa3biBaeTCcs B TEXHU-
YECKMX XapaKTepuCTMKax HOpMUpylollero npeobpasoBaTensi M, Kak npaBumo, NexuT B
Aunana3soHe 18...36 B.

6.2.4.4.4 Bo usbexaHue BNUSHUS NOMEX Ha U3MEPUTENbHYI YacTb npubopa nuMHMIo
cBs3u npubopa C AaT4YMKOM PEKOMEHAYETCH 3KpaHupoBaTb. B kayecTBe akpaHa MoxeT
ObITb MCNONb30BaHa 3a3eMrieHHasi cTanbHas Tpyba.

BHumaHue! «MuHycoBble» BXOAbl JATYMKOB B Npubope anekTpudeckn o6beguHeHbI
mexay coboi. [Ans nuTaHus akTUBHbLIX JATYMKOB BO3MOXHO UCMONb30BaHWE BCTPOEHHOMO
B MJ1K63 ncroyHmka nutaHnsa 24 B noCcTOAHHOro Toka.

6.2.4.5 Mopakno4yeHne pe3NCTUBHbIX AAaTYMKOB

MopgknioveHne pPesnMCTMBHOIO Aartyvka OCYLUEeCTBMSEeTCS Mo ABYXNPOBOAHOW MM MO
TpexnpoBodHON cxeme. Cxembl MOOKMIYEHNS Pe3MCTUBHOIO Aatyuka Ko Bxoay npubopa
npeacrtasneHsbl Ha pucyHkax 5.3 u b.4 B MNMpunoxexHun b.
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6.2.5 MoaknioyeHne BHELLHUX YCTPOMUCTB ynpaBneHus

Llenn BY vmeloT ranbBaHMYeCKyl0 U30MAUMIO OT BCEW OCTanbHOW cxembl npubopa.
UcknioyeHne coctaBnsieT BbIXOA « T» ANS yNpaBrieHns BHELHUM TBEPAOTENbHbIM pene. B
3TOM Cry4ae ranbBaHNYeCKyto N3onaumio obecneymsaeT camo TBepAOTENbHOE perne.

6.2.5.1 MopknroyeHune Harpy3ku k B3 Tuna «TpaH3ncTopHasa ontonapa» (Tun «K»).

TpaH3ncTopHas ontonapa NpUMEHAETCS, Kak NPaBumno, Ana yNpaBneHns HU3KOBONbT-
HbIM 3MEKTPOMarHUTHLIM UNn TBepAoTeNbHbIM pene (go 60 B nocTosHHOro Toka).

Cxema nogkntoyeHus ana B3 tuna «K» npueegeHa Ha pucyHke b.11 B MNMpunoxeHuu b.

MpumeyaHue - Bo nsbexaHne Bbixoga M3 CTPOs TpaH3UCTOpa M3-3a GonbLIOro Toka
caMOoMHAOYKUMW, napannensHo o6MOoTKe pene yctaHaBnmeaeTtcs anoa VD1, paccunTaHHbIn
Ha Tok 1 A n HanpsixkeHune 100 B.

6.2.5.2 MNMopgknioyeHne Harpy3ku K B3 Tmna «cumuctopHas ontonapa» (tun «C»).
OnTocMMUCTOP BKMOYaETCH B Lenb YNpaBneHns MOLLHOMO CMMUCTOpa Yepes orpaHu-
ynBarowmi pesuctop R1 (cxema nogkntodeHusa ans BY tuna «C» npuBegeHa Ha pUCYH-
ke B.12 B MNpunoxeHun B). 3HavyeHne conpoTMBNEHUS pe3ncTopa onpeaenseT BenMymHa
TOKa ynpaBreHns CUMUCTOpa U MOXET BbITb paccuuTaHo no gopmyne
R1 [Om] =(30 [B]/lynp [A]) +20%.

ONTOCUMUCTOP MOXET Takke ynpaBnsTb Napoi BCTPEYHO-MapannenbHO BKIHOYEHHbIX
TupuctopoB VS1 n VS2 (pucyHok b.13 B Mpunoxenunn B). Ons npegoTtepalleHns npobos
TUPUCTOPOB N3-3a2 BbICOKOBOMbLTHBIX CKA4YKOB HaMpsXeHWs B CETU K UX BbIBOAAM PEKOMEH-
ayetca nogkntodaTe punetpyrowyto RC uenouky (R2C1).

6.2.5.3 MopgkntoyeHne Harpy3ku k B3 tuna «LUAIM 4...20 mA» (Tun «U»).

Ona pabotbl LLAIM 4...20 MA ucnonb3yetcs BHELUHUA UCTOYHWUK NMUTAHUS NMOCTOSIHHOIO
TOKa, HOMUHarnbHOE 3HayeHue HanpskeHus kotoporo Un paccumTbiBaeTcs criegylowum
obpasom:

Un.min < Un < Un.max ;
Un_min =10B + 0,02 A~ RH )
Un.max = Un.min + 2,5 B,

roe Un — HOMUHaNbHOE HanpsKeHWe UCTOYHUKA NuTaHus, B;
Un.min — MMHMManbHO AOMYCTMMOE HanpsiXXeHue UCTOYHWUKA NuTaHug, B;
Un.max — MakcumarnbsHO JOMNYCTUMOE HanpskeHne NCTOYHUKa NuTaHus, B;
Ru — conpoTtusneHue Harpysku LIAM, Om.

Ecnun no kakon-nubo npuymHe HanpsbkeHne UcTtovHuka nutanuns LIAT, Haxoasiwerocs
B pacnopsikeHnn nonb3oBaTensl, NpeBbllaeT pacyeTHoe 3HaveHne Unmax, TO MOCNenoBa-
TENbHO C Harpy3kon HEOOXOAUMO BKIHOUUTL OFPaHUYUTENBHLIN PE3UCTOP (CXema MOAKIo-
yeHus ans BY tuna «M» npuBegeHa Ha pucyHke B.9 B MNpunoxeHuun B), conpotueneHune
KoToporo Rorp paccunTbiBaeTcs no hopmynam:

Rorp.min < Rorp < Rorp.max;
Rorp.min = (Un - Un.max) * 103 /1 LAMN.max; | LlAI'I.max=20
Rorp.max = (Un - Un.min) *103/1 LUAM.max

roe Rorp.nom — HOMUHANbHOE 3HAYEHME OrPaHNYUTENBHOMO pe3nctopa, kKOwm;
Rorp.min — MWHUManNbHO [OMNYCTUMOE 3HayYeHWe OrpaHUYMTENbHOrO pPe3ncTo-
pa, kKOwm;
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Rorp.max — MakcumanbHO [OMYCTUMOE 3HaYeHue OrpaHUYMTENbHOrO pPe3ncTo-
pa, kKOwm;
luAn.max — MakcuMarnbHbIN BbIXOAHOW TOK LIAT, MA;

BHumaHue! HanpsxeHne nctovdmka nutanms LLAM He gomkHo npesbiwaTb 36 B.

Ona nutanua BY tuna «UAI 4...20 mMA» BO3MOXHO UCMOSIb30BaHWE BCTPOEHHOIO B
MJIK63 uctouHunka nutaHusa 24 B noCTOSIHHOrO ToOKa.

6.2.5.4 MopkntoyeHune Harpy3ku k BY Tuna «LUAI 0...10 B» (Tvn «Y»).

Ons pa6otbl LAIM 0...10 B ncnonb3yeTtca BHyTPEHHUIA MCTOYHMK MUTaHNS MOCTOSIHHOMO
ToKa (cxema nogkntodeHuss ans BY Ttuna «Y» npuBegeHa Ha pucyHke 5.8 B lNMpunoxe-
Hum B). ConpoTtuBnexve Harpy3ku Ru, nogknmiodaemon k LAT, pomkHO OblTb He Me-
Hee 2 kOm.

Bce Bbixogbl «Y» npubopa nNMTalOTCA OT OJHOIO BCTPOEHHOr0 WCTOYHUKA MUTaHUs,
OHW ranbBaHUYECKN CBA3aHbI MeXay COOON.

BHumanue! Mpu HanuymMm B Nprubope BbIXOAOB TWMa «Y» UCMONb30BaHNe BCTPOEHHO-
o UCTOYHMKA NUTaHWS NS NUTaHWS UHbIX Lenei He gonyckaeTcs.

6.2.5.5 MopkntouyeHue k BY ansa ynpaBneHus TBepaoTenbHbIM pene (Tun «T»).

BbixogHoe ycTporicTBO «T» BblgaeT HanpsxeHne oT 4 no 6 B onga ynpaesneHus BHeww-
HVUM TBepaoTenbHbIM pene. Cxema noaknodeHns ana BY tuna «T» npvBegeHa Ha pUCyH-
ke b.14 B MNpunoxeHun b.

[aHHbIA TUN BBIXOAHOIO YCTPOWCTBa HE OCHALLEH BHYTPEHHEW ranbBaHW4eCcKon n3o-
nsaumen. ManbBaHMYECKyO pa3BaA3Kky npubopa v NOAKMHYEHHOrO UCMONMHUTENBHOIO Mexa-
HM3ma obecnedmBaeT camo TBepAoTeNbHOE perne. [AnMHa NMHUM NOAKMYEHNS K BbIxogy T
He JormkHa npesbilwaTe 3 M. BHYTpY BbIXOQHOrO YCTPOMCTBA YCTAHOBMEH OrpaHuYuTEmNb-
HbI pe3ancTop Rorp HOMMHaNom 100 Om.

6.2.6 Moaknio4veHne YCTPOUCTB K Npubopy
Cnocobbl nogknyYeHns yCTPONCTB K Npubopy npyeeaeHsl B Tabnuue 6.1.

Tabnuua 6.1

Mopkntoyaemoe MopT Kabenb Howmep pu- KommeHTapumn
YCTPOUCTBO CYHKa
Mogaynu BBo- RS-485 Butas napa - MogknioyeHne npows-
pa/sbiBoga Mx110, BOAWUTb MPU OTKIMIOYEH-
naHenn nHanKauumn, HOM HamnpsbkeHUU nu-
a Takxe nioboe, TaHWs BCEX YCTPOWCTB
nogaepxuearoLlee cetn RS-485*. [OnuHa
RS-485 v npoToko- NHUK CBSI3N He Gonee
nbl U3 Tabnuubl 3.2 1000 m. Cobniopatb
NonsipHOCTb.

MaHenu nHgukaumm | RS-232 KC2 B.2, B.3 MogknioyeHne  Heob-
nn320, Debug XO0OMMO NPOU3BOAUTL
CMN270,CMN3xXX, a npu OTKIMIOYEHHOM
Takxke noboe HanpsPKEeHUM MUTaHUS
YCTPOWCTBO, NoA- MJ1K n nogkntoyaemoro
aepxusatoiee RS- yCcTpoWicTBa*. OnunnHa
232 v NPOTOKONbI 13 Kkabena He [JOMmKHa
Tabnuupl 2.3 npesblwaTb 3 M.
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OKoHYyaHMe Tabnuubl 6.1

MNopknioyaemoe MopT Ka6enb Homep KommeHTapun
YCTPOWUCTBO pUCYHKa
MK, ycraHoBka cBs- | Debug KC1 B.1 MopkntoueHne kabe-
31 CO cpeaomn npo- RS-232 ns KC1 ocyuwiectens-

rpaMmmMupoBaHusi
CoDeSys

€TCsl NP OTKIOYEH-
HoM nuTaHum MJIK n
nepcoHanbHOro Kom-
nbloTepa*™.

(D NPEOYNPEXOEHME

* Ecnn fJaHHoe ycrnoBue no Kakum-nmbo npuymMHam He Mo-
XeT ObITb BbINOMHEHO, TO HEOOXOOUMMO OTKMOYUTL NMUTaHWUE
XOT$1 Obl OJHOTO M3 3TUX YCTPOWCTB.

**Ecnun otkntodeHne nutanusa MK n MNK HeBo3aMoXkHO, TO
peKkoMeHayeTCs crieayoLLmniA NOPSAOK NOAKI0YEHMS kabens:

— B NepBYyl0 ovepenp, kabenb noakntovaercs k MK ¢ no-
MOLLbIO pa3beMa Ha NnepeaHer naHenu;

—3atem kabenb Heobxogmmo nogknountb kK COM-nopty
KOMMbOTEPA; NPEeABapUTENbHO AN BblpaBHUBAHMS SNEKTPU-
yeckux noteHumanos MK n koMnbloTepa cnegyeT KOCHYTbCA
MeTanM4Yeckon 4acTblo pasbema kabens MeTanmyeckoro
kopnyca COM-nopTa komnbtoTepa.

HeBbinonHeHue 3TMX Tpe6oBaHMI MOXET NPUBECTU K
NOBpPEXAEHUIO NMOPTOB YCTPOUCTB!

Do 6 wryk NMNKE3
— A )
Koutponnep Koutponnep Koutponnep
NNK63 NNK63 NNKe63
RS-485 RS-485 RS-485
MoeTopurtens
|als] [AlB] [AlB] curkana
AC5 g
~ —_— —q L2 L = I.I')E
A — e i %EI:%;
[Ale  2]Al @&
&
Buran napa >

PucyHok 6.3 — MNpumep cxeMbl noaknoyYeHun B ceTb 6onee 6-tu MIK63
(AC5 — noBTOpUTENnb CcUrHana paspabortkn OBEH)

6.2.7 Mopknio4vyeHMe nepexogHON NnaTthbl

MopknioyeHne nepexogHOM nnatbl AN cMeHbl BCTpoeHHoro 0O, Bxoaswen B KOM-
NIEeKT NOCTaBKM, OCYLLECTBISETCHA Yepe3 KneMmMHyto konoaky DBGU, pacnonoxeHHy Ha
BepxHen cTopoHe koHTponepa. K nnate nogkntodaetca kabenb KC1, Bxogswmii B KOM-
nnekT noctaeskn. OTBeTHyO yacTb kabens cnegyet BctaButb B COM-mopT koMmnbioTepa
Hanpsmyto, NMbo yepes npeobpasosatens COM-USB.
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BHumaHue! ﬂnaTy HeO6XO,EI.I/IMO noaKn4aTb K KOHTponnepy ToNbkKo ANnA BbiMNOJIHE-
HUA onepauunn o6HoBnEHUA nporpamMmmMmHoro obecneyeHnsi. Bo Bcex ocTanbHbIX cny4daax
nnara gormkHa ObiTb OT KOHTpoOnnepa otcoegnHeHa.

BO3MOXHbI BapuaHT CTPYKTYPbl COeAMHEHMIA KOHTporniepa npu ero pabote B cucTe-
Me ynpaBIrieHus NMokasaH Ha pucyHke 6.4.

6.3 YKasaHusi N0 MOHTaxy

MogknoyeHne KOHTposepa crnenyeT BbINOMHATL MO CxeMaM, NpuBeaeHHbIM B [Npunoxe-
Hum B, cobntogas NPV 3TOM HKENSITOXKEHHYIO NOCNEeA0BaTeNIbHOCTb NPOBEAEHUS onepaLyn.

1) MMoaknouMTb MUHUKU CBA3WM «KOHTPOMMep-AaTynkn» K nepBuYHbIM npeobpasosa-
Tenam.

2) ToaKknio4YnTb NMHUK CBA3N «KOHTpoOnnep-aatdmkm» k Bxogam MINK63.

3) TMNoaknio4nTb K BbIXOAaM KOHTpOnnepa NCMONHUTENbHbIE MEXaHWU3MBI.

BxopgHbie curHansi
Maxens
oneHaTo a JuckpetHuie
(C 270[)] 1 aHanoroBble
f DATYNKM
RS-232
\ j L
00600000066600006.00“0‘&6 .O.
= Moayne
A%z pacLIMpeHus
‘ MNK Ne1 oo BbIXO[HbIX
e = SNEMEHTOB
9089 ese00c0000 MP1
CODDOO.”ODO:.OOO“._O“';.'OO.
] A
gty &JHL YT
e g Q @ ) o 8 ncnonHuTeNbHbIX
MUTK wnw & MenonHUTENbHbIE MEXAHI3MOB
JIATYNKN C MEXaHU3Mbl .
wHTepGelicami | L k cetn RS 485®I
RS-485
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Moaynu eeopa/epizoga Mx110

Avanoroesie AHanoroesie
W pvckpeTHbie | | ANCKpeTHble [wuckpeTHble
p U IMCKPETHbIE BoodLl
DaT4uKK BbIXOAb! AATYMKN il

T %
Moaynb Ne %}\:}

Mogynb Ne...

Certb RS-485

PucyHok 6.4 — NMpumep CTPYKTYpbl COeANHEHUN
npu ncnonb3oBaHum MJK B cucteme

4) [MopknounTb NUHUKM HTepdenca RS-485.

5) Ha Hewncnonb3yemble npu paboTe KOHTponsepa naMepuTernbHble BXOAbI YCTaHO-
BUTb NEPEMBbIYKM.

6) [Npomnssectn nogkntoyeHne MNITIK63 k UCTOYHUKY NUTaHWSA KOHTPOMMepa.

Mocne BbINONHEHMS yKa3aHHbIX PaboT KOHTpOMMep roToB K AanbHEWLeMy UCMOorb30-
BaHMUI0.

6.4 MpobHbIN NycK

6.4.1 Ecnn TJIK Haxoguncs gnuTenbHoe Bpems Npu TemnepaType HUXe MUHYC
10 °C, 1O nepepn BknoveHWeM n Hadanom pabot c MNJIK HeobGxoaumo BbigepxaTb €ro B
NMoMeLLeHNn ¢ TemnepaTypoi, COOTBETCTBYIOLEN paboyemy ananasoHy (oT muHyc 10 go
+50 °C), B TeyeHue He meHee 30 MUH.

6.4.2 MNepepn nopaven nutanmns Ha MJIK cnegyeT npoBepuTb NPaBUNBHOCTL MOAKITIO-
YeHNs HanpPs>KeHWs U ero yposeHb. [Ins NCNONHEHWN C NUTAHNEM NEePEMEHHbLIM TOKOM:

—  Npu NOHWKEHHOM HanpsbkeHumn (Humke 90 B) koHTponnep pabotaTe He OyaeT (oT-
KMHOYUTCS — TOYHBIV NOPOT OTKIOYEHUS HE pernaMeHTupyeTcsl);
—  Mpu NpeBbiWeHMN HanpsXeHus (bonee 264 B) BoamoxeH Bbixog MNJ1K ns ctpos.

[ns mogenen ¢ NnUTaHNMEM OT UCTOYHMKA NOCTOSAHHOTO Hanps>XXeHua:

—  npv HanpshkeHun Huxe 150 B paboTa KoHTponnepa He rapaHTUpyeTcs (KOHTpon-
nep npekpawaeT (PyHKLMOHMPOBATb, OOHaKO, U3 CTPOS HE BbIXOAMT);

— NPV NpeBbILEHNN HanpshkeHWs nuTaHus ypoBHs 300 B Bo3amoxeH Bbixod MJIK n3
cTpos.

6.4.3 lpu nogaye Ha MMJIK HanpskeHWs NUTaHUA AOMYCTMMOro Auana3oHa Ha nuue-
BOM CTOPOHE Kopnyca HaunHaeT ceeTuTbes XK.
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6.4.4 lNocne BKMOYEHUS NMUTaAHWS KOHTPOMMep nepesarpys3nTcsi, — NpU 3TOM KpaTko-
BPEMEHHO BKIMOYATCH 3BYKOBOW CUrHanu3atop u HaduHaeT cBetutbesa XKKW. Ecnu B KoH-
Tponnep Obina 3arpyxeHa nonb3oBaTefibCckas nNporpamMma, oHa cpasdy HayuMHaeT MCnos-
HATBCS.

6.4.5 Ecnv nocne BKMOYEHNS NUTaHWSA BbIMOIHEHWE NPOrPaMMbl HE Havanocb, Heob-
XOO4MMO npoBepuTb Hanuume B namsit MJIK nporpammel 1 cnegoBatb MHCTPYKUMAM pas-
nena 6.5.

6.5 [marHocTuka n ycTpaHeHue HeMcrnpaBHOCTEMN

6.5.1 CocTtosHue KoHTpornnepa oTobpaxatoT coobuieHus, noasnsowmecs Ha XKW Ha
ero nepegHen naHenu. Kogpl owmbok KoHTponnepa u nameputens (pacmdpoBka TEKCTO-
BOM MHdopmaumm o6 owmnbkax) npueneHsl B Mpunoxennsix [1 n E BMecTe ¢ pekomeHaa-
UMsIMU HeoBXOAMMbIX LEeNCTBUIA NOMb30BaTeNs Ha BO3HMKAOLLME OLLMGKN.

6.5.2 MNpoBeputb paboTocnocobHOCTL BXOAOB U BbIXOAOB KOHTPOMNEpa MOXHO W3
cpeabl CoDeSys, 3agaBasi COCTOsIHUA COOTBETCTBYIOLLUX Liener cornacHo Prl.

Mepen nogkntoveHueM koHTponnepa k CoDeSys Heob6xoAMMO MHCTannuMpoBaTb B
cpeny Target-cpbanmn koHTpornnepa, BbibpaTb KaHan CBA3W U yCTAHOBUTb Heobxoaumble
napameTpbl kaHana ces3u. [MogpobHO npouenypa NOOKMIOYEHUs KOHTponnepa K cpeae
CoDeSys onucaHa B PT1.

44



7 JkcnnyaTauus KOHTponnepa

7 JkcnnyaTauus KOHTponsnepa

[Mocne nporpaMMMpPOBaHUSA U MOHTaXa KOHTporifiepa npu 3anycke, OH aBToOMaTU4eCKu
Ha4YMHaEeT BbIMNOJIHATb NOJSIb30BATENIbCKYHD NporpamMmmy, 3arpyKeHHyr B 3HeproHes3aBuCU-
MY NMaMATb KOHTpOnnepa. YnpasneHue Bxogamu, BbIXO4aMu, nHTepdencamm npomcxo-
ONT B COOTBETCTBUWU C allrOPUTMOM, 3a10XXEeHHbIM B 3Ty NporpamMmmy.

7.1 PaboTa ¢ XKUA

Pabota c XKW peanusyeTtcs B nporpamme C MOMOLLbK creumnanbHbiXx 6ubnuotek
dyHKUMOHanbHbIX 6nokoB. OTpaxeHue dyHkumoHupoBaHust MK Ha XKKW HasbiBaeTcs
Pabounm pexumMoM wHAaukauuu. [aHHble MOXHO BbIBOAMTL HA HECKONBbKO 3KpPaHOB.
YnpaBneHne C MOMOLLb KHOMOK B paboyeM pexume WHAMKALUKU MoKasaHo Ha PUCYH-
ke 7.1. Bonee nogpo6Ho paboTa ¢ pabounmm pexuMom MHAMKaLMK U UCMonb3oBaHne b6rb-
nnoTek onucaxbl B pasgene «Pabota ¢ XKW MJ1IK» Pl n B pykoBoACTBax Mo NpMMEHEHUIO
6ubnunoTek nporpammHbix komnoHeHToB Ang OBEH MNJIK B yactn onucanusa dyHKLmoHanb-
HbIX 6rokoB 6mbnuroTek pabotbl ¢ KK MJTK63.

Takke B npoLecce paboTbl KOHTPONEpa BO3MOXHO 3afaBaTh 3HAYEHWS: NapaMeTpoB
KOHcpurypauum nepudepuinHoro obopynoBaHus (BXo4oB, BbIXOOO0B U T.4.), NONb30oBaTemNb-
CKMX napameTpoB (yCTaBOK, aBapuiiHbIX Noporos, koadduumeHToB MNO-perynatopoB m
T.4.). JaHHbIn pexum Ha3biBaeTca KoHUrypaumoHHbIM pexuMomM MHAMKaUMK. Ynpasne-
H/Ye C MOMOLLbIO KHOMOK B KOHMUIypaUMOHHOM peXxvMMe MHAMKAUMU NOKa3aHO Ha PUCYH-
ke 6.1. NMogpobHee 0 3agaHUN 3HAYEHUIN KOHPUIYPALIMOHHBIX MapamMmeTpoB OMMCaHo B pas-
nene «KoHdumrypmpoBaHue obnactu Beoga-soisoga MIK» s Pr1.

CyLlecTByeT elle TpeTui, cneumnanbHbii pexuMm paboTel KK, — OTnagoyHbiii pexum
nHamkauun. OH HeobxoouM Nonb3oBaTeNO Anst BO3MOXHOW nepesarpysku npubopa u ans
npocmoTpa koda owWunbku npyv BO3HWKHOBEHUWM TakoBOW. PaclumdpoBka KOOoB OLIMOKM
npuseneHa B MNpunoxeHun [. JaHHbIA pexuM Takke npegHasHayeH Ans npoBeAeHust Tex-
HOMOMMYECKUX MaHUMNYyNAUUA C KOHTPOMNEPOM MpU ero NPou3BOACTBE M MOBEpPKE (B 3TOM
PYyKOBOACTBE He paccMmaTpuBaeTcs).

B pononHeHne K OCHOBHbIM (*)yHKU,I/Iﬂ KHOMOK B KOHTponJfiepe MMeTCAa elle O0MOoNHu-
TellbHble CO4eTaHNA KHOMOK:

1) [Ans Toro, ytoGbl Monb3oBaTeflbckasi Mporpamma He 3anyckanacb, crefyer,

YAEpXUBasi KHOMKY @ BKJOUUTb MUTaHWE KOHTponsepa. ATo MOXET MOHago-
6utbca, Hanpumep, Ans Toro, 4Tobbl Nporpamma He 3aHuMana COM-nopT (no-
Opob6Hee cm. n. 3.5.1) unu npu HenpaeunbHOM OYHKLMOHMPOBaHUK npubopa, Ko-
raa BbiMOMHEHWe koda NPUBOAMT K NOCTOSIHHONM nepesarpyske npuéopa.

2) [Ons nepesarpy3km npubopa ucnonb3yeTca crnegylowas KOMOMHaUus KHOMOK:
I@+i

@+ . [laHHasa kombuHaumsa KHOMoK paboTaeT BO BCEX pexvMax UHAM-
Kaumm 1 MoxeT NoHagobuTbCs, Hanpumep, Ans Toro, YTobbl BCTYNUAN B CUMY HO-
Bble 3Ha4yeHWs MapamMeTpOB XapaKTepUCTMK AMCKpeTHoro Bxoga (noapob-
Hee cM. . 3.6).
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7 OkcnnyaTaums KoHTponnepa

Pexumbl nHavkaumm n coyeTaHusi KHOMOK, nepekn4yarwume mnx, npeancraBsfieHbl Ha

pucyHke 7.1.
- I -
Paboyull pewum GyHiws 1 MoHc HBIl pexum
vHAnKaUMK (work_mode) — Switch_To_Single_Mode MHaukaumm (single_mode) —
PEKUM, NPYU KOTOPOM (6ubnwoteka PEXUM, NPK KOTOPOM
nonk3oearens Ind_mode.lib) Ha WKW orobpaxaetca —
MOXeT yNpaBnaTh BbiGopom TONBLKO OAMH BbIGPaHHLIA 3KpaH
oTobpaxaemoro Ha KW P W GroKMpoBaHLl CUCTEMHLIE
aKpaHa il PYHKUMK KNasuaTypbl
v paGotoit MNK npu nomoLum Switeh To PRE?’Y};«"IK:::
KHOMOK Ha NWLEBORA NaHenw T (Bnenmotera
npuGopa Ind_mede.lib) _
OmnadoyHsil pexum
w FN Mepexon mexay Fa P Nepexon mexay
b A WY A SKpaHaMmK NyHKTaMW OTNAQOMHOD
1 vaepw. Mepexon B PN HHANKALIN
- KOHDHIYPauMOoHHBIA [~ Mepexon Ha eeibpaxHBi
PEHMM MHOMKALMN TYHKT MEHIo

5.4

Pesum MeHI0 (KoHGbu2ypaLyUuoHHbIL pexum)

nasnoe menio NIK
- KOHDUrypauua

—g — Mepexon MEXAY MyHKTAMU MEHID
Mepexon Mexay KOH(PUIYPALUMOHHLIMK NapaMeTpamu
Lo A b A Mepexoa MexAay NONL30BATENLCKUMK NAPaMETPaMK
e Mepexoa Ha BEIGPaHHLIA NYHKT MEH0

Mepexoq B pexuM pegakTMpoBaHKA NapameTpos
Mpw esiGope napaMeTpa W yoepxaHu 2 cex —
Nepexofl B PexMM PeAakTUPOBAHWA NapaMeTpos

Mepexoa 13 rnaeworo mewio B pabouwnii pexun (yaepx. 2c)
Mepexoa k cTap YPOBHID B (623 yoepKaHWA KHOMKK)

-

[
¥oepe, | Buxoa
~ze s

Pexum pedakmuposaHus napamempos

Fay o DYHKLMA
e‘ . Peﬂak‘mpoaaune 3HAYEHWIA napameTpos Switch_To_EDITOR
(GuBnuoTexka
. CueuJ,euue kypcopa (eeibop paspAna) ) Ind_mode.lib)
%

. Cmewenve kypeopa (swibop paspaaa)

thopmara oTobp:
(ﬂBBﬂNHHhIM { WecTHaAUaTMPHYHBIA [QBOMYHBIA)

"

PucyHok 7.1 — [lnarpamma nepexonoB mexay pexumamu nHamkauum MNIK
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7 JkcnnyaTauus KOHTponnepa

7.2 Yacbl peanbHOro BpeMeHu

3apaHve 3HayeHns 4YacoB peanbHOro BpeMeHu npounssoautca ¢ XKW koHTponepa u3
meHto KoHdmrypaums / Qon. napameTpsbl / Bpemsi u gata. OToT napameTp 3agaeTcs Ha
[OBYX 3KpaHax — Ha NepBOM 3KpaHe ykasbiBaeTcs [laTa, a Ha BTOPOM 3KpaHe yKa3blBaeTcsi

Bpewms. NapameTp Oata 3agaetcsa B q)oimaTe O0.MM.IT. MNepexoa Kypcopa ocyLiecTs-

ndeTcqa KHonkamu + nnn +

MapameTp Bpems 3agaetcs B popmare Y4:MM:CC.
Mepexop c akpaHa 3apgaHust napameTpa [aTa Ha akpaH 3ajaHus napameTpa Bpems

OCyLleCTB1A€TCA KHOMKamMmun + ., Korga Kypcop CTOMT B KparlHEM NpaBOM MoJSioxXe-

Hu O0O0.MM.IT.
Mepexon ¢ akpaHa 3agaHusa napameTpa Bpems Ha akpaH 3apgaHus napametpa [daTa

OCyLlecTBIAEeTCA KHOMKamMmun + , Korga Kypcop CTOUT B KparlHEM J1IeBOM MoJSioxe-

HumM Y4:MM:CC.
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8 CmeHa BCTPOEHHOro nporpamMmMHoro obecneyeHus, 9 TexHuyeckoe O6CJ'Iy)KMBaHVIe

8 CmeHa BCTPOEHHOro NporpaMMHOro o6ecne4yeHus

B KoHTponepe nmeeTcsi BO3MOXHOCTb CMEHbI BCTPOEHHOrO MporpaMmmHoro obecneye-
HMa KoHTponnepa. lNporpamMmmypoBaHne sapa KOHTpornsfepa OCyLecTBNAeTCa Yyepes nopt
DBGU (uHTepdeinc ans obHOBNEHWs BCTPOEHHOro MnporpammMHOro obecneyeHus) KOH-
Tponnepa ¢ NOMOLLbIO nepexoaHon nnaThl u kabens npowwmBkn KC1 mnun kabensa KC2 n
chneumansHon nporpammel «MacTtep npolumsku MITK63».

Mporpammbl OGHOBMEHWSA BCTPOEHHOrO MPOrpamMMHOro obecrneyeHuss JOCTYMHbl Ha
caviTe WWw.OWen.ru U HaxoasATcsa Ha cavite www.owen.ru. [ins npoeegeHusi 06HOBMNEHWS
nonb3oBaTento Heobxoaumo 3anycTuTe nporpammy «Mactep npowwusku MNK63» n cnepo-
BaTb NocrnegoBaTenbHO NOSABMASIOMMCS YKa3aHUsAM.

Mocne cmeHbl BCTPOEHHOIO NporpaMMHoro obecneyeHusi Heo6xoaAMMO 3aHOBO 3arpy-
31Tb B KOHTPONNEp Nonb30BaTeNbCKY Nporpammy.

9 TexHu4yeckoe obcnyxuBaHue

9.1 lMpwu BbINONHEHUUN PabOT NO TEXHUYECKOMY OBCNYXMBaAHMIO KOHTpONepa cneayet
cobntogaTte Mepbl 6e30MacHOCTU, U3NOXEHHbIE B pasaere 5.

9.2 TexHM4Yeckunint OCMOTP KOHTpOriepa NpoBOAMTCS 06CMNYyXMBaIOLLMM NEPCoOHanoM He
pexxe ogHOro pasa B 6 MecsiLieB 1 BKIMIOYaeT B ce6S1 BbINOMHEHUE CINELYHOLLMX OnepaLuuii:;

—  O4YMCTKY KOpryca WM KIEMMHbIX KOMOAOK KOHTpomnnepa OT Mblnu, rpsid3n U nocTo-
POHHUX NPeaMETOB;

—  MpoBepKy kavecTBa kpenneHus koHTponnepa Ha DIN-petlike;

—  MNpPOBEPKy KayecTBa NOAKIMOYEHUS BHELLHNX CBA3EN.

—  NpoBepKy (PYHKLMOHMUPOBAHWUSA dNEMEHTa MUTaHUSI BCTPOEHHbBIX YacoB KOHTPOI-
nepa (cm. n. 7.2).

OGHapyXeHHbIe NpU OCMOTPE HeOoCTaTKM creayeT HeMEANEHHO YCTpaHUTb.

9.3 3aMeHy anemeHTa NUTaHUsl BCTPOEHHbIX YacoB KOHTporepa Heo6xoamMmo npo-
N3BOAUTL Kaxkable 6 NeT ¢ MOMEHTa M3rOTOBMEHUSI KOHTPOMMepa Unu NnocnegHen 3aMeHb!.
Takke anemMeHT nNuTaHusa TpebyeTcst 3aMeHNUTL B Crydae BbIsIBNEHUS cbpoca BCTPOEHHbIX
YacoB KOHTposiepa Npu OTKIOYEHUN NUTAHUS.

BHumaHue! 3ameHa anemeHTa NUTaHUs NPOU3BOAUTCA B AEMOHTMPOBaHHOM C DIN-
penku KoHTponnepe npu obsa3aTenbHOM OTKIIOYEHUN BCEX ero CBA3EN.

MocnepnoBaTenbHOCTL BLINOMIHEHNS] 3aMEHbI 3NleMeHTa cnegywwasn:

1) AkkypaTHO NOAAEB OTBEPTKOM C NPABON CTOPOHbLI BEPXHIOK KPbILLKY KOpryca, OT-
KpbITb KOPNYC KOHTPONNepa;

2) BblHyTb WNend 13 HWXHEN NnaTtol;

3) W3Bne4yb MCNONb30BaHHbIN ANIEMEHT NUTaHWS;

4) YcTaHOBMWTb HOBbIN 3NeMeHT nNuTaHus Tuna CR2032;

5) BcTaBuTb MeXnnaTHbIN WAend B HUXKHIOK Nnary;

6) CobpaTb kopnyc npubopa;

7) TMNopakniounB NMTaHWe npubopa, HaCTPOMTL Yackl KOHTPONNepPa;

8) BbIKNOYMTL NUTAHWE KOHTPOMNNEepa;

9) UYepes Bpems He MeHee 20 cek BKMIOYUTb MUTaHNe u NpoBepuTb paboTy Yacos.

48


http://www.owen.ru/

10 TpeboBaHus k MmapkupoBke, 11 YnakoBka koHTponnepa, 12 KomnnekTHoCTb

10 TpeboBaHusi K MAPKUPOBKE

Mpw n3roToBneHun Ha Npubop HaHOCATCS:

—  HaumeHoBaHue npubopa;

- cTeneHb 3awwmTbl kKopnyca no FOCT 14254;

—  HanpsKeHue U YacTtoTa NUTaHus;

—  noTpebnsiemMasi MOLLHOCTh;

—  Kracc 3awuTbl OT NopaxeHus anekTpudeckum Tokom no MOCT 12.2.007.0;

—  3HaK yTBepXAeHuUs Tuna cpeacTB U3MEPEHUNA;

—  eAvHbIN 3HaK obpalleHns NpoayKUUM Ha pbIHKE rocyAapCcTB-YrieHoB TaMoXeHHOro
cotosa (EAC);

—  CTpaHa-usrotoBuTEnb;

—  3aBoAckow Homep npubopa v rog Bbinycka.

Ha notpebutenbckyio Tapy HaHOCATCS:

—  HavMmeHoBaHue npubopa;

—  eOuHbIN 3HaK obpalleHns NPOAYKUMM Ha pblHKE rocyaapcTB-yUneHoB TamMoXeHHOro
cotosa (EAC);

—  CTpaHa-u3roToBWTENb;

—  3aBOACKON HOMep npubopa u rog Bbinycka.

11 YnakoBKa KOHTponsnepa

YnakoBka KOHTponnepa npoussoautcs B cootBetctBumn ¢ FOCT 23088-80 B noTpebu-
TENbCKyo Tapy, BbINOMHEHHYIO0 U3 KOPobo4yHoro kapTtoHa no FOCT 7933-89.

12 KoMnnekTHOCTb

KoHTponnep MJIK63 * 1 wr.
MepexogHas nnaTta 1 wr.
Kabenb KC1 1 wr.
MacnopT 1 MapaHTUHLIN TanoH 1 aka.
PykoBoacTBO Mo aKkcnnyaraumm 1 9k3.

* AcnonHeHne B COOTBETCTBUMN C 3aKa3oMm

MpumeyvaHue - N3rotoBuTENb OCTaBMSAET 3a coboi npaBoO BHECEHUA OOMNONHEHUN B
KOMMJEKTHOCTb KOHTpOnepa.
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13 TpaHcnopTupoBaHue 1 xpaHeHne, 14 MNapaHTuitHble 06s13aTenbCTBa

13 TpaHcnopTUpoBaHWEe U XpaHeHue

13.1 KoHTponmnepbl TpaHCMOPTUPYIOTCA B 3aKPbITOM TpaHcnopTte nioboro suaa. Kpen-
neHve Tapbl B TPAHCMOPTHbLIX CPedCTBax AOSMKHO NPOWM3BOAWTBLCSA COMacHO npasunam,
OEeNCTBYIOLMM Ha COOTBETCTBYIOLLMX BUAaX TpaHcnopTa.

13.2 YcnoBusi TpaHCMOPTUPOBAHUS [OOMKHbI COOTBETCTBOBaTb YCMoBUsSIM 5 Mo
FOCT 15150-69 npu TemnepaType OKpyxatoLiero Bosgyxa ot MuHyc 25 go +55 °C c co-
6rogeHnem mep 3awmnTbl OT YAApOB 1M BUOpaLMNA.

13.3 lNepeBo3ka OCyLLECTBNAETCA B TPAHCMNOPTHON Tape MOLUTYYHO UMK B KOHTENHe-
pax.

13.4 YcnoBus XpaHeHus B Tape Ha cknage M3roToBuTens U notpebutens AOMXKHbI
cooTtBeTcTBOBaTh ycnosusm 1 no FOCT 15150-69. B Bo3gyxe He OOMKHbI NMPUCYTCTBO-
BaTb arpeccuBHble npuMeck. KoHTponnepbl cnedyeT XpaHuTb Ha cTennaxax.

14 FapaHTUMHbIE Ob6A3aTeNnbCTBA

14.1 W3rotoBuTENb rapaHTUpPyeT COOTBETCTBME KOHTponnepa TpeboBaHuam TY npu
CcOOMAEHUN YCITOBUIA SKCNTyaTaumm, TPAHCNOPTUPOBAHMS, XPaHEHUSA U MOHTaXa.

14.2 MapaHTUAHBIN CPOK 3KCNnyaTaumm — 24 mecsua co AHSA Npogaxu.

14.3 B cny4ae BbIXOfa KOHTpornepa M3 CTpOsi B TEYEHME rapaHTUMHOIO cpoka npwu
cobniogeHnn nonb3oBaTenem YCroBuUiA 3KChnyatauun, TPaHCMOPTUPOBAHUS, XPaHEHUS U
MOHTaXa NpeanpusaTUe M3roToBUTENb 0BA3yeTCs OCYLLECTBUTL ero GecnnaTHbIi PEMOHT
U 3aMeHy.

14.4 Mopsgok nepegayn KOHTponnepa B PEMOHT COAepXaTcs B nacrnopTe v B rapaH-
TUAHOM TaroHe.
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MpunoxeHue A. FaGapuTHbIE N YCTAHOBOYHbIE pa3Mepbl

MpunoxeHue A. NabapuTHbIe U YCTaHOBO4YHbIE pa3mepbl

PucyHok A.1 — N aGapuTHbIN YepTex Kopnyca
ans kpenneHus Ha DIN-penky 35 mm

YHUBEPCANLHBIE BXOL!
62 &3 u B % 2 25 29 30 31 3233 M B H T B P
® © COO® s elololclolololololololo)
- + 1 3 2 1
24B chonﬁ&mﬁ Bixops Bxonb Bxon? BionB
TBGU
56 57 58 59 60 61
L)
NPOTPAMMHPYEMHI NOTMYECKWA KOHTPONNEP TAL
NNK63 OBEN
X 7 Comm1-C1-C2-C3-C4 C5-C6- CT- C8-Comm2
855588 0OOO0O0000
Cen: an,ql BHWBbmSBmmd an,qi Brop2 Bron3 Brond
1 2 3 1 ? 3
6 6 EOOROEORD ©OOEOOEOD
1 2 345 6 7 8 89 1001 12\314-5|au1s1920212223
YHHBEPCANBHEE BXOAH
BTopoii pap KOHTaKToB:
JmckpetHse Bxons
_MP1_ RS-485 Comm1-C1-C2-C3-C4 C5-06- C7- C8-Comm?
OOo000 lolelolelolelolelele]
WX YZAB
40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

PucyHok A.2 — Bua nuueBon naHenu KOHTponnepa
U pacnonoXeHue KOHTaKTOB
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Mpunoxexue A. FaGapuTHbIE 1 YCTAHOBOYHbIE pa3mepbl

L
=
=
(]
oD
¥ B B X 2% 29 30 3 3233 M I BT NN
@O@OOOOOO@@@@OOO@@@@@@@@@@@@
56 57 58 50 6061
| =
=
Tp]
| [ap]
nnKe3 UBENH
@@G}@@ @@@@_@@@@@@
40 41 42 43 44 45 47 48 49 50 51 52
@O@OOO@@@@@@@ (oloJelololofololoXololo] @@@
3 45 5 7 & 9 10N 12 13 14 15 16 17 18 19 20 21
=
=
(=]
[ap]

PucyHok A.3 — PacctosiHne no cteHok kopnyca MJK npu moHTaxe ana obec-
nevyeHUs BEHTUNALMUMU
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MpunoxeHne b. Cxembl NOAKNIOYEHUS

MpunoxeHne b. CxemMbl noaKNOYEeHUN

NNK63
BN &
12..368 __ SA1 46| Comm1
e 0 47| ct
———- 1] 2
. %49 3
-~ 5 50| C4
— o 51 5
"—/W 52| C6
——53| C7
Bl .o S8 o cs
12..368
-8 55

PucyHok B.1 — NMoaknioyeHne AaTYUKOB K AUCKPETHLIM BXo4aMm

II:‘;I'I % BE‘} 46 |Comm1
Ef 47| C1
48| C2
49 C3
Oatumk
1D 50| c4
c OK
Oaruuk
p-n-p 511 C5
¢ OK 52| C6
53| C7
- 54| C8
& 55|Comm?2
12..36 B
L 4
+

PucyHok 5.2 — Cxema noaknto4eHus p-n-p AaTyMKoB
MpumeyaHus

1) MNpynnel Bxogos C1...C4 n C5...C8 ranbBaHUYeCKM pa3Bs3aHsbl.
2) MoxHO ncnonb3oBaTb BCTPOEHHbIN 60K NMMTaHWA: OAMH O6LWMIA Unu ABa PasHbIX.
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MpunoxeHne B. Cxembl nogxnoyeHnst

3) MNpwu ncnonb3oBaHun ogHoro BN knemmsl Comm1 n Comm2 Heobxoammo obbeam-

HUTb.
Bxop x-1
C Bxop x-2
Bxon x-3
PucyHok B.3 — NoaknioyeHne TepmomeTpa ConpoTUBNEHUs
MNu pe3MCcTUBHOIO faTyMKa No TPexnpoBOAHOMN CXxeme

Bxog x-1
Bxop x-3

PucyHok B.4 — MNogkno4yeHne pe3aMCcTUBHOro gaTtyumka
no ABYXNPOBOAHOWN cxeme

Bxop x-1
= Bxop, x-3

PucyHok 6.5 — MNoakntio4yeHne akTUBHOro gaTt4yumka
C BbIXOAOM B Buae HanpsixeHua 0...1 B

Harumnk Bxop x-1
. +g_+@__ﬂR7+ Bxog x-2
o y Bxop x-3

PucyHok 5.6 — MNoaknto4yeHne akTUBHOro gaTt4ymka
Cc ToKkoBbIM Bbixogom 0...5 vA nnu 0(4)...20 MA (Rw =100,0 Om * 0,1%)

Bxop x-1

1 |Bxop x-2
C Bxop x-3

PucyHok 6.7 — Cxema noaknio4yeHusa Tepmonapsbl
(TepMoaneKkTpuyeckoro npeobpasoBaTens)

54



MpunoxeHne b. Cxembl NOAKNIOYEHUS

= 2 — Boixog (+)
3 c — Bixoa (-)

PV1

PucyHok 6.9 — Cxema noakntovyeHus Harpy3ku k B9 tuna «A»

5

Boixop (+)
—
E::'“_\— Boixog (-)

UHHT
i

|

R Harp

PucyHok 5.10 — Cxema noakntovyeHus Harpy3ku Kk B9 tuna «P»

VDI
B4

P1

D—o—o +U|'|

@ Bbixog (-)
Bbixoa (+)

e

|

PucyHok B.11 — Cxema nogknioyeHus Harpy3ku Kk BO tuna «K»
(avon VD1 ponxeH ObITb paccunMTaH Ha HanpsixeHue 100 B n Tok 1 A)
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MpunoxeHne B. Cxembl nogxnoyeHnst

RHarp
1 o N
] . | Ct
+ L] Bbixon (+) 0.1x630 B
Boixog (-) o VS1 R2
I ml | 47...68 Om
. oL

dasa

PucyHok B.12 — CxemMa noagknto4veHus Harpy3ku k B3 tuna «C»

¢dasza
- ol
V/\—l_ Bbixop, (+) _‘_'_‘_V;SZ R2 2:@
Boixog (-) —I_C1
R1 "R
1 oN

PucyHok B.13 — Cxema nogknto4yeHusa Harpy3ku k B3 tuna «C»
ABYX TUPUCTOPOB, NOAKNIOYEHHbLIX BCTPEYHO-NapanmnenbLHO
(R2=47... 68 Om, C1=0.1mkx630 B)

100 Om I
+6B «<—{__}—{ Bbixoa(+)

_@— Bbixon (-)

PucyHok B.14 — Cxema nogkno4eHuA Harpy3ku kK B3 tuna «T»

+ TeepaorenbHoe
- pene
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MpunoxeHne b. Cxembl NOAKNIOYEHUS

|
I Boixog 1-1  —— %

Boixog 1-2 —— %

Boixog 1-3 —> =

PucyHok B.15 — Cxema noakno4eHns Harpy3sku
k B3 tuna «P» (ansa nepeoro BJ)

MJK63
Cee  w x Y 2
[1]2] [40]ar]az]as]
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ididdddaadsaadadaaasaaii

PucyHok 6.16 — Cxema nogknto4yeHusa moaynsa MP1 k MJIK63
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MpunoxeHne B. Cxembl NnogkntoyaeMbix kabenen

MpunoxeHue B. CxeMbl nogknovyaemMbix Kabenewn

6P6C DB9F
(RJ12) 54321

GND (o6evaiika DBIF) T T
545 ‘ —
5 00000
41 O Fo’oo™s] O
9 -

1

=

N

2 9876

PucyHok B.1 — Cxema kabens nporpammupoBaHusa KC1, Bxoasiwero B Kom-
NNeKT NocTaBKu

6PEC DBIF
(RJ12) 54321

E GND (obevaiika DBIF)
5
—_—3

2

— @

PucyHok B.2 — Cxema kabensa KC2

6P6C
(RJ12)

6 ——————— GND noaxnioyaemoro ycTpoicTea
2 ————————— Tx NOAKNIO4aEMOro yCTpoiicTea
1 ———————« Rx nogknio4aemoro ycTpoiicTea

PucyHok B.3 — Cxema kabens ansa nogkntoyeHus MNMIK63 k nopty RS-232

MpumeyvaHusa
1) nsi nogkmnoYeHnss MOXeT MCNoMb30BaThCs roToBbIn kabenb KC2 «MNK-MNaHenby,

npuobpeTaeTcs OTAENBHO.
2) Kabenb nporpammupoBanust KC1, BXOAALMIA B KOMMNSEKT NOCTaBKM, NpegHa3HayeH

ansa nogkntodeHns k MK n He MoxeT ObiTb MCNONb30BaH ANs NOAKMIOYEHMSA K Mop-
Ty RS-232 gpyrmx ycTponcTB.
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Mpunoxenwue I. HazHayeHMe KOHTAKTOB KNeMMHOW Konoaku npubopa

MpunoxeHue I'. HasaHayeHMe KOHTAKTOB KIEMMHOM KONOAKU

npubopa
Homep HasHa4yeHue Homep HasHa4yeHue
KOHTaKTa KOHTaKTa
1 Mutanne (CeTb) 31 Bxog 6 (3)
2 Mutanune (CeTb) 32 Bxopg 6 (2)
3 Bbixog 1-1 33 Bxog 6 (1)
4 Bbixog 1-2 34 Bxog 7 (3)
5 Bbixog 1-3 35 Bxoa 7 (2)
6 Bbixoa 2-1 (+) 36 Bxog 7 (1)
7 Bbixog 2-2 (-) 37 Bxog 8 (3)
8 Bbixog 3-1 (+) 38 Bxoga 8 (2)
9 Bbixog 3-2 (-) 39 Bxog 8 (1)
10 Bbixog 4-1 (+) 40 MogkntoveHne MP1 (W)
11 Bbixog 4-2 (-) 41 MogkntoveHne MP1 (X)
12 Bxog 1 (1) 42 MogkntoveHne MP1 (YY)
13 Bxog 1 (2) 43 MogknioveHne MP1 (2)
14 Bxoa 1 (3) 44 RS-485 (A)
15 Bxoa 2 (1) 45 RS-485 (B)
16 Bxopg 2 (2) 46 OOLWKIA KOHTaKT
Ansa auckpeTHblx Bxogos (Comm1l)
17 Bxog 2 (3) 47 OunckpeTHbin Bxog 1 (C1)
18 Bxog 3 (1) 48 OunckpeTHbin Bxoa 2 (C2)
19 Bxog 3 (2) 49 OuckpeTHbir Bxog 3 (C3)
20 Bxog 3 (3) 50 OnckpeTHbir Bxog 4 (C4)
21 Bxog 4 (1) 51 OunckpeTHbin Bxoa 5 (C5)
22 Bxog 4 (2) 52 OunckpeTHbin Bxoa 6 (C6)
23 Bxog 4 (3) 53 OunckpeTHbin Bxoa 7 (C7)
24 Bbixog 6 (-) 54 OunckpeTHbi Bxoa 8 (C8)
25 Bbixog 6 (+) 55 OOLWKIA KOHTaKT
ANsi QUCKpeTHbIX Bxogos (Comm?2)
26 Boeixog 5 (-) 56-61 DBGU (anst nporpammnupoBaHnsi
KOHTponnepa)
27 Bbixog 5 (+) 62 MCcTOYHMK HanpsixxeHusa MuHyc 24 B
28 Bxog 5 (3) 63 McTOYHMK HanpshkeHus nntoc 24 B
29 Bxoa 5 (2)
30 Bxog 5 (1)
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MpunoxeHwne [. Kogbl olwumbok kKoHTponnepa

Mpunoxexnune [1. Kogbl ounbok KOHTponnepa

Koabl owmbok koHTponnepa npmeeaeHs B Tabnuue O.1.
Ta6nuua .1 — Koagbl olwumb0ok koHTponnepa MIK63

ou|.|(v‘|)6n|(w Pac:mev(Itg:')(:BKa Yrto penatb nonb3oBaresnio
0 OrtcyTcTBYeT OwnG-
Ka
Mepesarpyaka npu MoxHo npogorkaTe paboTy
L BKIIOYEHUN NUTAHNSA
HenpaBunbHbIV rpadurK CHMKEHUS HaMPSHKEHNS MUTaHNS.
2 Buixon 13 sleep BoamoxHo, umeeTcs annapatHas npobnema. MNpu Heoa-
HOKpPaTHOM MPOSIBIIEHUN PEKOMEHAYETCH OTNPaBUTb KOH-
Tponnep B PEMOHT
MpousoLwna nepesa-
3 :%ﬁ:;gﬁpgg(;:;x_ MpoBepuTb Nporpammy CoDeSys Ha Hanuune ownBoK.
NEeHHas 3aB1CaHNeM
MpousoLuna nepesarpyska nonb3oBaTenem Haxatnem 3-x
4 Soft reset KHOMOK Ha KnasuaTtype KOHTponnepa nubo nepesarpyska
6bina Bbi3BaHa 13 nporpammel CoDeSys
Mepesarpyska no NosiBNeHuIo curHana Ha Hoxke Reset
LIM. 3ToT curHan moxeT ObITb HaBeAEeH CUNbHON NOMEXOMN
5 User reset nmM6o NapasnTHbIMK yTe4KaMun Ha nnaTe (Hanpumep, B
cryyae Hanmmuus Briarm BHyTpuW kopnyca). [pocyLmnTb KOH-
Tponnep, ecnu He NOMoraeT — OTNPaBUTb B PEMOHT
Mepesarpyaka no HapyLlueHune pexunma nutaHusa cxembl KOHTposnnepa. MNpu
6 curnany BrownOut HEOAHOKPATHOM NPOSIBIIEHNN PEKOMEHYETCSt OTNPaBnUTb
KOHTpOSnep B PEMOHT
Owwnbka B3anmo-
401 |pewncTtBusi C
EEPROM 3T owmnBKM MoryT BbITb 06ycrnoBneHsb! NGO ownbKoh B
OLLGKa 3anmon B nporpamme CoDeSys, cBA3aHHOW, HanpumMep, CO CIuLL-
402 EEPROM KOM YacTbiMu obpateHusamm k namstu EEPROM koH-
Tponnepa, Nnbo HapyweHneM yHKUMIn paboTel camoro
403 Owwbka YTeHns u3 EEPROM. B nocnegHem cnyvae Heo6X0aMMO OTNpaBuUTb
(E)EPF(;OM 5 KOHTpOMnep B PEMOHT
Lwnbka paboTbl
404 |EEPROM
500 3aronosok KoHcpu- | Mporpamma CoDeSys B KOHTpOMnep 3anvMcaHa Hekop-
rypaumm noBpexaéH | pekTHo 1 e€ HeobxoaMMO OBHOBUTD.
CRVLLKOM MHOFO OLLIVI6KE':1 B nporpamme CodeSys, co3aaHo CrMLIKOM MHOTO
501  |ypoBHeit KoHdMry- YPOBHEW BMOXEHHOCTN MPY CO3AaHUM NMONb30BaTeNbCKUX

paumu

napameTpoB. Ee HeobGxoamMmo ycTpaHutb. PaspelueHo He
6onee 6 ypoBHEN BNOXEHHOCTMU.
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MpunoxeHwne [. Kogbl olwmMbok KoHTponnepa

MpopomkeHune Tabnuubl .1

Koa Pacwudposka Yrto genatb nonb3oBarento
OLINGKK OLNOKN
Ownbka Bcnomora- | OTnpaBuUTb KOHTPOSEP B PEMOHT
600 TEeNbHOro npouec-
copa gucnnes
Owwnbka Bcnomora- | OTnpaBuTb KOHTPONEP B PEMOHT
601 TenbHOro npotec-
copa aHaroroBblx
BXOZ0B/BbIXO40B
[epeBo koHury- Owwnbka B nporpamme CoDeSys npu co3gaHum nornb30o-
1001 | pauuu cooepxuT BaTENbCKMX NapamMeTpoB, KOTOPY Heobxoamnmo ycTpa-

OLLNGKK

HUTb

Owwubkm ¢ kogom 0...6 ABMATCA HE KPUTUYHBIMUK, MHAMUMPYOTCA Ha KK B oTna-
[JOYHOM pexume TOMbKO MO 3anpocy Mofb3oBaTeNs U He CONPOBOXOAKTCS 3BYKOBOW CUT-
Hanu3auuei. MNepexon B OTNafoYHbIA PEXUM OCYLLECTBISIETCA KOMOUHaLMeR KHoMok Bhl-
xoa+AnbT+BBoa.

Ownbkn ¢ kogamu Gonbwmmm 400 ABRAOTCA KPUTUYHBIMK. PaboTa nporpammbl KOH-
Tponnepa OCTaHaBNMBAETCH, KOHTPOMNEP NepPexoauT B PeXMM MHOUKauMM Kkoaa owmnbok
Ha aKpaHe, COMPOBOXAAIOLLMINCS 3BYKOBOW CUrHanNM3aumnen.
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MpunoxeHwne E. Koapl owmbok nsameputens

MpunoxeHue E. Kogbl ounbok nameputens

Koabl owmnbok nameputens (paclumgpoBka TEKCTOBOM MHGOpMaumMm o6 owmbkax us-
mMepuTens) npmBeaeHbl B Tabnuue E.1.

Ta6bnuua E.1 — PacwudgpoBka TeKCToBOM MHOpMaLMm 06 olumbkax usmepurens

TekcT Ha o
Kon WKN PacwudpoBka OenctBusa nonb3oBarens
BHyTpeHHsist oumnbka npubopa. Mepe3sa-
Ownbka Il3mepeHHOe 3HayeHue 3a-
0 rpy3uTb Npubop, ecnu He nomoraeT —
UMepUT. BEJOMO He BEpHO
OTNPaBUTb B PEMOHT.
HeT paH-
6 HbIX HeT gaHHbIX n3amepeHus MopoxpaTthb 3...5 cek.
TaTunk BknounTb COOTBETCTBYIOLLUNIA BXOA B
7 . | JaT4mk oTknouveH napameTpe KoHdurypaums/aHanorossie
OTKIMHOYEH
BX /Tun Bxoga X (x=1...8).
Benvka TemnepaTtypa xo- TemnepaTypa npubopa He COOTBETCTBY-
8 Bbicokas t | nogHoro cnas, permcTpypy- | €T YyCnoBMAM 3KCnnyaTtauun, — NpuBecTy
XCTn loLero TemnepaTypy npubo- | B HOpMY;
pa Ownbka KanMbpoBKK, — MPOBECTU Ka-
NBpPOBKY 3aHOBO;
Huskas t Mana TemnepaTtypa XomnoA- | AnnapaTHasi olwmMGKa, — nepe3anycTuThb
9 XC TH HOro cnas, perncTpupyrowie- | npubop, ecnv He NomoraeT, — 06paTUTb-
ro Temnepatypy npubopa Csl B PEMOHT.
HenpaBurbHO yCTaHOBNEH TWM AaTynka, —
NpOBEPUTL, YCTAaHOBUTb NPaBUITBHO;
JaTtunk HeHaaeXHO NOAKITHOYEH, — MPOBEe-
PUTb HAEXXHOCTb KpEMIeHWs 4aTymka;
a 3HaveHve |BbluncneHHoe 3HaveHne [aTuuk HencnpaBeH, — 3aMEHUTD;
BEIMKO CMULLKOM BENWKO Jatuuk nsmepsiet TeMneparypy BblLLE J0-
nyckaemoi, — BbIbpaTb Apyro AaT4uK;
AnnapatHasi oLumbka, — nepe3anycTuTb
npubop, ecnm He NOMOraeT, — 0bpaTUTLCS B
PEMOHT.
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Mpunoxerwne E. Kogbl olwumbok nameputens

OkoHyaHue Tabnuubl E.1

Kop

TeKcT Ha
XKH

PacwudpoBka

OeicTeua nonb3oBartens

3HayeHune
Marno

BbluncneHHoe 3Ha4veHne
CINMULLIKOM Marno

HenpaBnnbHO yCTaHOBMNEH TN AaTyuka,
— NPOBEPUTL, YCTAaHOBUTb MPaBUIIbHO;
JaTunk HeHaaeXXHO NOAKIIYEH, — NPo-
BEPUTb HAAEXHOCTb KpEenneHns garyim-
Ka;

JaTunk HencnpaseH, — 3aMeHUTb;
JaTunk n3mepsietT TemnepaTypy Hmxe
pJonyckaemon, — BblopaTb Apyron aart-
4unK;

AnnapatHas owwnbka, — nepesanycTuTb
npmnbop, ecnu He nomoraeT, — obpa-
TUTLCSA B PEMOHT.

KopoTkoe
3am.

KopoTkoe 3amblkaHue
(AaHHas nHAVKaumsa He BO3-
HukaeT npu K3 ¢ gatymkom Ha
BXOZe Tuna «Tepmonapa» unm
«YHUPMLUPOBAHHBIN AaT4MK
MO HaMPSPKEHWUIO N TOKY»)

3aMKHyTbI HAKOPOTKO BXxoAbl Npubopa, —
YyCTpPaHWTB;

HenpaBunbHO NOAKMHOYEH AaTUUK, —
YCTpaHWTB;

HenpaBunbHo BbIOpaH TN gartyvka, —
NMOMEHSATH in-t;

JaTuvk HencnpaBeH, — 3aMEHUTb;
AnnapatHas owwnbka, — nepesanycTuTb
npmnbop, ecnu He nomoraeT, — obpa-
TUTBCH B PEMOHT.

O6pbIB
AaTyvka

OO6pbIB gaTymka

(AaHHas HAVKauns He BO3-
HVKaeT npu obpbiBe «yHUDU-
LMPOBaHHOrO AaTyunka no
HanpsHKEHUIO U TOKY»)

[aTymk He NoaKmMYeH K COOTBETCTBY-
IoLLeMY BXOAY, - NOAKIOUNTD;

JaTtumk HenpaBUNbHO NOAKIOYEH, —
NOAKIOYNUTL NPaBUIbHO;
HenpaBunbHo BbIOpaH TN garyvka, —
MOMEHSATH in-t;

JaTtumk HencnpaBeH, — 3aMEHUTB;
AnnapatHasi owumnbka, — nepesanycTuTb
npubop, ecnu He nomoraeT, — obpa-
TUTBCS B PEMOHT.

HeT cBsa3n
c Aln

OtcytcTBue cBasu ¢ ALM

BHyTpeHHsAs1 AnnapaTHas owwmnbka, —
nepesanycTtuTb Npubop, ecnu He NoMo-
raet, — obpaTUTLCS B PEMOHT.

Owmnbka
Kanuop.

HekoppekTHbIN kanmbpoBoY-
HbI KO3 DULMEHT

He npoBegeHa kannbpoBka, — NPOBECTM
KanubpoBKy;

Kannbposka npoBegeHa HEKOPPEKTHO, —
NpoBeCTU KanMbpPOBKY;

HewucnpaseH npubop, - 06patutbes B
PEMOHT.
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Mpunoxenwue XK. MNogknoyeHne TepMoMEeTPOB CONPOTUBIIEHUS MO ,D,ByXI'IpOBO,EI,HOVI cxeme

MpunoxeHune X. MNoaknioyeHne TepMOMETPOB CONMPOTUBIIEHUA
no ABYyXNpoOBOAHOMN CXxemMe

K.1 Kak ykasblBanocb paHee, NnpMMeHsieMble B KayecTBe AaT4YMKOB TEPMOMETPbI CO-
NPOTUBMNEHNA AOMKHbI COEAMHATLCA C aHanorosbiMn Bxogamu MIK63 no TpexnpoBoaHoON
CXeMme, UCMonb3oBaHWe KOTOPbIX HENTpanuayeT BMUSHWE COMPOTUBIEHUS COeOUHUTESb-
HbIX NPOBOAOB Ha pe3ynbTaTbl u3MmepeHusi. OgHaKo B TEXHUYECKN OOOCHOBaHHbIX CryYasix
(Hanpumep, Korga yctaHoBka npubopa npomsBoauTcs Ha obbekTax, 06opyaoBaHHbIX pa-
Hee NPONOXXEHHLIMU MOHTaXXHbIMW TPaccamMmu) Takoe COeAUHEHNE MOXET ObITb BbIMNOTHEHO
1 No ABYXNPOBOAHOM cxeMe. Takoe coeanHeHne pekoMeHOyeTCs NPUMEHSTb ANS BbICOKO-
OMHBbIX gatymkos (500, 1000 Om).

Mpn ncnonb3oBaHMU ABYXNPOBOOHOW CXeMbl crieflyeT NMOMHUTb, YTO NokasaHus npu-
6opa B HEKOTOpPOW cTeneHn ByayT 3aBUCETb OT M3MEHEHWNSI TeMnepaTypbl cpeabl, OKpyXa-
OLLEN MUHUIO CBA3N «AaTuYnk-npubop». Mpumep nogknioyeHus TepMomeTpa ConpoTuBre-
HMSA K KOHTakTam «Bxoal» npuBeaeH Ha pucyHke b.4.

Mpu ucnonb3oBaHWM ABYXNPOBOAHOM CXEMbI Nepes Ha4varnom akcnnyatauumn npubopa
Heo6X04MMO BbIMONHUTL AENCTBUS, ykadaHHble B M. XK.2...2K.8.

2K.2 TMpounssecTn NoaknoveHne gatymka no ABYXNPOBOOHOW CXEME K COOTBETCTBYHO-
Lemy BXoAy npvbopa, aHanormyHo ToOMy, Kak 9TO yka3aHO Ha pucyHke b.4.

K.3 ToakniounTb K NMMHUK CBSA3M «AaT4MK-Npubop» (K NpPOTUBOMNONOXHbLIM OT npubopa
KOHLaM N1HMK) BMECTO TepMOMeTpa MarasvH conpotvBneHus tuna P4831 (unu nogo6-
HbIl @My C KnaccoM TOYHOCTU He Xyxe 0,05).

K.4 YcTtaHOBUTbL Ha MarasvHe 3HayeHue, paBHOE COMPOTMBIIEHUIO TepMoMeTpa npu
Temnepatype 0 °C (50.000, 100.000 nnm 1000.000 OM B 3aBUCUMOCTM OT TUNa NpUMeEHs-
€MOro AaTyuka).

K.5 lMopatb nuTaHue Ha npubop M Ha COOTBETCTBYIOLLIEM KaHarne rno nokasaHWsiM WH-
Avikatopa 3adukcMpoBaTb BENNYNHY OTKITOHEHWsT TemnepaTypbl oT 3HadeHus 0,0 °C. lMo-
Ny4YeHHOe OTKIIOHeHMe BCerga OOMKHO UMETb MONOXUTENbHOE 3HaYeHne, a BenuynHa ero
OyneT 3aBUCETb OT COMPOTUBIEHNS NIMHUN CBA3UN «AaTYUK-MPUOOP>».

K.6 YcTtaHoBWTbL ANs AaHHOrO Aatyuka B napameTpe «CmelleHne Bxoda» koagdu-
LIMEHT KOPPEKLUMU PaBHbIA 3HAYeHW0, 3ahMKCUPOBaHHOMY MpY BbINOMHEHUM paboT no n.
XK.5 (oTknoHeHve nokasaHun nHoukatopa ot 0,0 °C), HO B3ATOMY C MPOTMBOMOMOXHbLIM
3HaKOM, T.e. CO 3HAaKOM MUHYC.

Mpumep [Nocne nogknioyeHWs KO Bxody KaHana TepMOoMeTpa COMPOTUBIIEHWS MO
OBYXNPOBOAHOW CXeMe W BbIMONHeHns paboT no n. X.5 Ha nHamkaTope 3admKCUpoBaHbl
nokasaHusa 12,6 °C. ina koMneHcaumm ConpoTUBIIEHUS NMUHUM CBA3M B MPOrpaMMmnpyemom
napameTtpe «CmelleHVe BXofga» AaTyvka kaHana crnegyeTt YCTaHOBUTb 3HadveHne — 012.6.

XK.7 TpoBepuTb NpaBUNBHOCTb 3aaHNSA KOPPEKUMM; AN 9TOro crieqyeT, He N3MeHsis
COMpPOTMBIIEHUSA Ha MarasuHe, nepeBecTu npubop B pexum PABOTA u ybeoutbcs, 4TO
nokasaHusl Ha COOTBETCTBYKLLEM KaHane uHaukatopa pasHbl 0 °C (c abcontoTHoWM no-
rpelHocTbio He xyxe 0,2 °C). MNpu HeobxoaMMOCTU 3TV onepauuu criefyeT BbINONMHAUTL
ONsi oCTanbHbIX KAHANOB N3MEPEHWSI.
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