8-800-511-09-43
mlizantan@yandex.ru

KOHTPOIJIJTEP

MUKPOIMPOLIECCOPHbIN

MUK-52

PykoBoacTBO No akcnnyaTtauum

NMPMK.421457.008 P31

2013

LIZANTAN.COM


https://lizantan.com/shop/kontroller-mikroprocessornyy-mik-52

8-800-511-09-43
mlizantan@yandex.ru 2 LIZANTAN.COM

[aHHoe pykoeodcmeo o akcrilyamauyuu sensemcsi  oguyuanbHol  OoKyMeHmauuet,. npeonpusmus
MWKPOII.

lMpodykyus npednpusmus MUKPOJT npedHasHayeHa Onsi 3Kcriyamayuu KeanuguuyupoeaHHbIM repCoHaIom,
MPUMEHSIUWUM coomeemcmeyowue rnpueMbl U MOJIbKO 8 UerisX, ONUCaHHbIX 8 HaCmosweM pyKkogoocmee.

Konnekmue npednpusmuss MUKPOJ] ebipaxaem 6o0nbly0 npu3HamensHocms meM  creyuanucman,
Komopsle npunazarom bonbwue ycunus 0nsi nod0epKKU 0medYecmeeHHo20 npoussodcmea Ha_Hadnexawiem yposHe,
3a mo, Ymo oHu ewe cbepearnu ceoro cuny dyxa, ymeHue, criocobHocmu u manaHm.
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1 BBepeHue

HacTtosiwiee pykoBoactBo no akcnnyaTaumm (PJ) npepHasHayeHo ANnsi O3HaKoMIeHus foTpebuTenent ¢
HasHayeHneMm, MoAensmMu, NPUHLUMMOM LOEeNCTBUS, YCTPOMCTBOM, MOHTaOM, 3KCnnyatauuen W 06cnyxumBaHuem
MuKponpoLeccopHbix KoHTponnepoB MUK-52 (B nanbHevwem koHTponnepos MAK-52).

P3 coctouT 13 ABYX camMoCTOATENbHbIX JOKYMEHTOB.

B nepBom 13 Hux — «KoHTponnepbl mukponpoueccopHble MUK-52 (MPMK.421457.008" P31)»— npvBogutcs
onucaHune cocTtaea, PYHKLMOHarbHbIX BO3SMOXHOCTEN U MHCTPYKUMS NO 3KcnnyaTaummn koHTponnepos MUK-52.

Bo BTtopom — «KoHTponnepsl mwukponpoueccopHble MUK-51 (MPMK.421457.005 P32)» - onucbiBaeTcH
6ubnunoteka dyHKUMOHanNbHbLIX GnokoB koHTponnepoB MWK-51, aHanorom no MYHKUUOHANbLHOMY HAa3HAYEHUIO U

BO3MOXHOCTSIM KOTOPOro siBnsieTcs KoHTponnep MUK-52.

BHUMAHMUE !

COKpaLLIeHVIiI, NpUHATbLIE B AAHHOM pykoBoACTBe

Mepen ucnonb3oBaHNeM W3AENMUs, Noxanyncra, 03HaKOMbTECH

C HaCTOSALWMM PYKOBOACTBOM NO 3KCMnyaTtauum koHrponnepos MANK-51.

MpeHebpexeHne mepamu  NpegoCcTOPOXHOCTU M npasBunamu
3KcrnyaTaumMm MOXeT cTaTb NPUYUHONM TPaBMUPOBaHUS NepcoHana unm
noBpexaeHns obopyaosaHus!

B cBs3M Cc noctosiHHOW pa60T017| Nno coBepLIeHCTBOBAHUIO

nsgenus,

NnoBbILLAKOWEN ero  HageXxHoOCTb U ynydlawLllen

XapaKkTepuUcTUKH, B KOHCTPYKUMIO A.MOryT  ObITb BHECEHbI
He3HaunTerNbHbIE U3MEHEHWS, HEe. OTpaXKeHHbIE B HACTOSILLIEM U3aHUW.

B HavMmeHOBaHUsIX MapameTpoB, Ha PUCYHKax, MpU LUMPOBLIX 3HAYEHMSIX U B TEKCTE MWCMONb30BaHbI
CcokpalleHusa n abbpesunaTtypsbl (CM. Tabnuvuy 1.1), o3Havarowme criegyroLlee:

Tabnvua 1.1 - CokpaieHus n abbpesmaTtypbl

AG6peBuaTypa

MonHoe HaumeHoOBaHMe 3Ha4yeHue
(cumBon)
PV nnn X Process Variable Namepsiemas BennunHa (KOHTPONUpyeMbIv u
perynvpyembiin napameTp)
SP unin W Setpoint 3apgaHHas Touka (3agaHve perynsiropy)
T, t Time Bpemsi, nHTepBan BpeMeHu
Al Analogue Input AHanorosbIi BBOJ,
DI Discrete Input JncKpeTHbIN BBOA
AO Analogue Output AHanorosbIvi BbIBOA,
DO Discrete Qutput [VCKpeTHbIN BbIBOA
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2 OGwue cBepeHus
2.1 Ha3HauyeHue 1 06LWAA XapaKTepucTUKa

MWNK-52 — 3TO KOMMNAKTHbIA MariokaHasnbHbIA MHOrOYHKLUNOHAMNbHbBIA MUKPOMPOLECCOPHLIN . KOHTPOINEp,
npefHasHayeHHbI Ond  aBTOMaTUYECKOro  PEeryrnvpoBaHWs U JIOTMYECKOro  YNpaBfeHUst TEeXHONOFUYEeCcKUMun
npoueccamn. OH npegHasHayeH pAns MPUMEHEHUS B 3NEeKTPOTEXHUYECKOW, SHEpPreTUHecKOm; . XMMUYECKoM,
MeTannypriuieckomn, NULLEBOW, LLEMEHTHOW, CTEKONBHOW U APYrMX OTPacnsaxX NpoMbILLIEHHOCTI.

KoHTponnep MMWK-52 nosBonsieT BecTM nokanbHOe, KackagHoe, MporpaMmHoe, CynepBU3OpHOe,
MHOrOCBSI3HOE perynupoBaHue.

ApxuTekTypa KoOHTposnnepa obecneynBaeT BO3MOXHOCTb BPYYHYHO NN aBTOMaTUYECKU BKMOYaTb, OTKMNOYaTh,
nepeknioYaTb ¥ PEKOHMUIYPUPOBaTL KOHTYPbI PErynnpoBaHns, NpUYeM Bce 3TV Ofepauuy BbIMOMHATCA 6e3yaapHo
HE3aBUCUMO OT CITOXXHOCTU CTPYKTYpbl ynpaBneHus. B coyetaHun ¢ o6paboTkON aHanoroBbiX CUrHaNoOB KOHTPOMnep
MWK-52 nosBonseT BbINOMHATL Takke normyeckme npeobpasoBaHUs CUrHanoB W BbipabaTtbiBaTb HE TONbKO
aHanorosble WM WMMNYMNbCHbIE, HO W AUCKPETHble KOMaHAbl ynpasneHus. Jlormyeckne yHKLMOHaNbHbIE GNoku
(hOPMMPYIOT NOMMYECKY0 NPOrpaMMy LIaroBoro ynpasneHus ¢ 3agaHneM KOHTPOIbHOrO BPEMEHU Ha kaxaom are. B
coyeTaHun C 06paboTKOM [OMCKPETHBIX CWUrHANOB KOHTPOSEP MO3BOMSET BbIMOMHATL Takke pa3HoobpasHble
dyHKUMOHanNbHblIE MNpeobpa3oBaHUsA aHamnoroBblX CWUrHanoB W BbipabaTbiBaTh »HE TOMbKO AMCKPETHbIE, HO W
aHanoroBble ynpasnsoLmne curHansbil.

MWK-52 copgepxuT cpeactBa oOnepaTMBHOIO YNpaBiieHUsl, pPacCMoNiOKEeHHble Ha nNuUUEeBON naHenu
KOHTponnepa. OTW CpPeacTBa MO3BOMSAIT BPYYHYIO M3MEHSTb pexyMbl paboTbl, yCTaHaBnmBaTb 3adaHue, ynpasnsaTb
XOAOM BbINOSIHEHMS NPOrpaMMbl, BPYYHYH YNPaBNATb UCNOMHUTENBHLIMU YETPONCTBAMU, KOHTPONMMPOBATL CUrHAIbI U
wHaMuupoBaTtb owwnbkn. CTaHOapTHble aHanoroBble W OWCKPETHble AaT4UMKW W UCTOMHUTENbHbIE YCTPOWCTBA
nogkntoyarTca K koHTponnepy MWK-52 ¢ nomolbio vHAMBUAYyansHeIX KabemnbHbIX cBA3en. BHyTpu koHTponnepa
curHanbl obpabaTtbiBaloTca B LMdpoBo dopme.

KoHTtponnepbl MNK-52 moryT 06beanHATLCS B NoKanbHYH YRPaBNSALWYO CETb LUMHHOW KOHdUrypauuu. [ns
Takoro OObEeAMHEHUS HUKaKMX [OMONHUTENbHbIX YCTPOWCTB He Tpebyetcs. Yepesd ceTb KOHTponnepbl MOryT
obmeHuBaTbcs MHpopMaLmen B umdgppoBor opMe.

MporpammupoBaHMe KOHTpoOsnepa BbIOMHAETCA C MOMOLUBIO KNaBuW nNepegHen naHenu unu no
UHTepdericy ¢ NOMOLLbIO CreumanbHOro 41porpaMMHOro JobecneyeHns - Bu3yanbHOro pepaktopa FBD-nporpamm
AlNb®A. TMNporpammHbii nakeT pepaktop/ FBD-nporpamm AJIb®A pacnpoctpaHseTca GecnnatHo. OH OCTyneH Ha
Hallem caWTe B MHTEepHeTe.

Cunctema nporpaMmMupOBaHNsS peanin3oBaHa B COOTBETCTBUM C TpeboBaHuAMU cTaHapTa MexayHapoaHon
AnektpoTexHudeckon Komucenm (MIK) IEC 1131-3 n npegHasHadeHa ons pa3paboTky MPUKNagHOro nporpammHoro
obecneyeHunss cbopa AaHHbIX U YNPaBreHUss TEXHOMOFMYECKUMM NPOLeCCaMm, BbIMOMHAEMbIMA Ha MPOrpamMmmMupyembIx
KOHTpOsnepax.

B kavecTBe si3blka NpoOrpaMMUPOBaHNSA B CUCTEME peanv3oBaH A3blK (yHKLMOHaNbHbIX BI1OKOBbIX AuarpaMm
Function Block Diagram (FBD), npegoctaBnsiowuin nonb3oBaTenio MexaHu3M OOBEeKTHOro BW3yarnbHOro
NporpaMMMpoBaHMS.

I'Ipouecc nporpaMmmMuUpoBaHnUA CBOOUTCA K TOMY, YTO NyTeM nocrieaoBaTesibHOro HaXxatua HECKOJIbKUX KnaBuL
n3 6I/I6J'IVIOT€KVI, 3aWmMTON B MOCTOSAHHOM namMaTn, BbI3bIBAKOTCA HYXHble ¢)yHKLI,VIOHaJ'IbeIe 6]‘IOKI/I, 3TN
PyHKUMOHarbHbIE GrOKM 06bEAMHAOTES B CUCTEMY 3a[aHHOW KOHUIypaummn v B HAX yCTaHaBnvBarTcs Tpebyemble
napameTpbl HACTPOWKA:

C nomolbio BCTpoeHHOVI 3HEproHe3aBMCMMON NamMATU 3anporpammMuMpoBaHHas MHoOpMaLNsa COXpaHsieTcst
Npu OTKItOYEHUN NNTaHUA.

Kontponnep MWK-52 npepncraBnser cobol KOMMMEKC TexHuUdeckux cpeacts. B ero coctaB Bxogut
LeHTpanbHbI MUKPONPOLIECCOPHLIA BroK KOHTpOMnnepa W KNEMMHO-G6M0YHBIN coeauHuTenb. LleHTpanbHbIi 6ok
npeobpasdyeT aHamnoroByHd W AMCKPETHYK UWHopmaumio B undpoylo dopmy, BegeT ob6paboTky LmdpoBoi
NHbopMaLun 1 BbipabaTbiBaeT ynpaBnsioLLMe BO3LENCTBUS.
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KoHTponnep MMK-52 370 - NpoOeKTHO-KOMMOHyeMOe u3genuve, KOTopoe MO3BOSSET MOoNb3oBaTento BbibpaTb
HY>KHbIA KOMMNNEKT moaynen pacwmpennst (YCO — ycTporcTBa CBA3N C 0OBEKTOM) U KIEMMHO-01104HBIX COeAMHUTEREN
COrMMacHoO 4ucny W Budy BXOAHbIX W BbIXOAHbIX curHanos. Ero coctaBs u psia napameTpoB onpeaensioTes
notpebutenem un ykasoiBaoTca B 3akase. K ogHomy koHTponnepy MWK-52 nopknioyaetcss Tonbko, OAWH MOAYMb
paclmpeHus.

B koHTponnep MWUK-52 BCTpoeHbl pa3BuTblie CpeacTBa CaMOAMArHOCTUKK, CUrHanNu3aunum n naeHTudrkaumm
HeucnpaBHOCTEN, B TOM 4YuCrie Npu OTKa3e annapaTtypbl, BbIXO4E CUrHanNoB 3a OOMyCTUMbIe rpaHuubl, cboe B O3Y,
HapyLueHn obmeHa no cetn u T.M.

2.2 OcHOBHble CBOMCTBA
B koHTponnepe MANK-52 npegycmoTpeHo:

 [lo 9 HesaBUCUMbIX KOHTYpPOB perynmpoBaHud, KaXXabll M3 KOTOPbIX MOXET ObITb  MOKaNbHLIM U
KacCKkagHbIM, C aHanorosbiM UM MMnynbCHbIM BbIXO40M, C PYyYHbIM, NpOrpaMMHbIM (B TOM Yucne MHOFOI'IpOI'paMMHbIM)
nnn cynepBuU3OpHbIM 3aaT4NKOM.

» bornee 80 Tmnos 3awwuTbix B M3Y dyHKUMOHaANbHLIX G1OKOB HENPEPLIBHOM WM AUCKpeTHOM o6paboTku
UHdopMauum, Bknoyas gyHkumMoHanbHble 6noku MU perynupoBaHus, dyHKUMOHanNbHbIE GAOKM MaTemaTU4eckux,
AVHAMWNYECKUX, HENMHEWHbIX, aHanoro-GUCKPETHbIX U NorMyeckmx npeobpa3oBaHUi.,

« [lo 98 ucnonbayemblx GrOKoB CO CBOGOAHLIM MX 3anofiHeHMeM noGbiMU PYHKLMOHAMNbHLIMU GriokaMu 13
GUGNMoTEKN U CBOGOAHLIM KOHMUIypUpOBaHWEM MeXZy COBOM U ¢ BXOoAaMW-BbIXOAAMM KOHTposnnepa. Py4yHas
yCTaHoBKa WU aBTOMOACTPOMKA NoGbIX CBOMCTB, NapamMeTpoB M ko3 MULMEHTOB B fOBbIX (YHKLMOHATbHBIX Griokax.

* \lameHeHve pexxnmoB ynpaBneHus, BKIIOYEHUE/OTKAYEHNE, NepPEKNoMEHEe N pekoHUrypaums KOHTYpoB
perynupoBaHus nobon cTteneHn CrnoXHoCTu.

+ OnepaTtvBHOE YynpaBfieHWe KOHTYpaMu pPEerynupoBaHUs, C MOMOLLbIO KMaBuW JMUEBOW NaHenu, 2-x
YyeTblpexpaspsiaHbiX, U OLHOMO TPexpaspsaHoro UMdPOBLIX MHOMKATOPOB M HaGopa CBETOAMOAOB, MO3BOMSHOLMX
MEHSITb PEXWMbI, YCTaHaBNMBaTb 3agaHue, ynpaBAsTsMCIONHUTENbHBIMA MEXaHU3MaMW, KOHTPONMPOBAaTL CUrHarbI,
MHOMUMPOBaTb aBapuiHble cuTyauuu. Mpu nNporpaMMHOM PErysMpoBaHWM CpeacTBa OnepaTMBHOMO YNpaBreHust
no3BonAlT BbIGUpaTh Tpebyemyto nporpaMmy, MyckaTb, OCTaHaBRAMBaATb, U cOpacbiBaTb Mporpammy, NepexoauTb K
crepyoLemy y4acTKy NporpaMmbl, a Takke KOHTPONNPOBaTH X0 BbINOSIHEHMS MPOrpaMMbI.

+ ObbeavHeHne OO0 32 KOHTPOMNEPOB B FOKaNbHYK YNPaBhsilOWy0 CeTb, MPUYEM B 3Ty CeTb MOIyT
BKIIOYATLCH TAKKe U ApyrMe MoAenu KOHTPOsepos.

* KoHTtponnepbl MWK-524 MoryT koMnsekToBaTbCs MoAynem pacwupenust (cMm. nogpasgen 3.2 «3akas
koHTponnepa MUK-52»).

KonuuyecTtBo BXx0oOoB-BEIX040B B 6a30BOM MOAEMAM KOHTponnepa:

- aHanorosble BXoAbl — 8 (YHUULMPOBaHHbIE);

- aHanoroeble BbIxoabl — 1;

- OUCKpPEeTHble Bxoabl — 3 (1 MMAYABCHLIN BXO4®);

- OUCKPETHbIE BbiXOAbl.—.5.

Mogenwu n kogbl Mogynewn pacmpenus (YCO) - cm. pasgen 2.2.1:

- MP-51-01: 8 aMCKpeTHbLIX BXOAOB;

- MP-51-02: 4 guckpeTHbix BXo4a, 4 ANCKPETHbIX BbIXOAa;

- MP-51-03: 8 gMCKpeTHBbIX BbIXOAOB;

- MP-51-04::8. anckpeTHbIX BXOAOB, 1 aHANOroBbI BbIXOA;

- MP-51-05:"4 auckpeTHbix BXxoaa, 4 AUCKPETHbIX BbixoAda, 1 aHanoroBbIv BbIXOA;

- MP-51-06: 8 ancKpeTHbIX BbIXOA0B, 1 aHanoroBbIN BbIXOA;

- MP-51-07: \3 aHanoroBbIx BbIXOAA;

- MP-51-11:16 AnCKpeTHbIX BXOO0B, 1 aHanoroBbIf BbIXOS;

- MP-51-13: 8 guckpeTHbIX BXOAO0B, 8 OUCKPETHbIX BbIXOA0B, 1 aHanoroBbI BbIXOA;

- MP-51-15: 16 AUCKpPeTHbIX BbIXOA0B, 1 aHanoroBbIn BbIXOA.

MpumeyvaHue.

* = 1 vMNynNbCHBLIA BXO4 M3 4YMCla OUCKPETHbIX BXOAOB (MakCMManbHasi vactoTa CrnefdoBaHus UMMYrb
coB 2kI'L).
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2.2.1 Ba3oBasi Mogernb KOHTporiepa u MOAYyNy pacluMpeHus

BasoBas mogenb koHTponnepa MUK-52 u mopynu pacwmpenns MP-51 umetoT B cBoeMscocTaBe Habop
aHanoroBbIX N ANCKPETHbLIX BXOO0B-BbIXOO0B, KOTOPbIe NpuBeAeHbl HWXe B Ta6nmuax.
Mpu 3aKka3e koHTponnepa MoXeT OblTb 3aKkasaH TOMNbKO OAWH MOAYMb pacLUMPEHUS.

Bxopa-Bbixopga 6aszoBon mogenu koHTponnepa MUK-52 (6e3 moayns paclumpeHus)

AHanoroBbin AnckpeTHbIN
Bxon Bbixop Bxop Bbixopg
MWK-52-00*-... 8 1 3 (1 MMNynNbCHBIX) 5

Mogenb KOHTponnepa

MpumeyaHwue.
* 6e3 Moaynsa pacLumpeHns

Bxopa-Bbixoga moaynein pacwupenuns YCO MP-51

Mogensb Koa mozenu AHanorosbii TVCKpeTHLIA
mMoayns mMoayns

pacmugeﬂuﬂ pacmugeﬂuﬂ Bxoa Beixog, Bxop Bbixopg
MP-51-01 01 - - ) N
MP-51-02 02 - - 2 2
MP-51-03 03 - - _ 8
MP-51-04 04 - 1 8 N
MP-51-05 05 - 1 4 4
MP-51-06 06 - 1 - 8
MP-51-07 07 N 3 - -
MP-51-11 11 - 1 16 ;
MP-51-13 13 - 1 8
MP-51-15 15 - 1 _ 16

MpumeyaHus.

1) «-» — Bx0p (BbIXOA) OTCYTCTBYET;
2) UMNYNbCHbIA BXOA, U3 YMCIa QUCKPETHBIX BXOO0B.

CymmapHoe KONMM4YeCcTBO BXOAOB-BbIXOAOB KOHTponnepa MUK-52 c yCTaHOBNEeHHbIM MoAynem

paclmpeHus
Mopenb Mopenb mogyns AHanoroBbin [AvckpeTHbIN
KOHTponnepa paclumpeHusa Bxopn Bbixon Bxop Bbixopn,
MUK-52-00* 8 1 3 5
MUK-52-01 MP-51-01 8 1 11 5
MUK-52-02 MP-51-02 8 1 7 9
MUWK-52-03 MP-51-03 8 1 3 13
MWK-52-04 MP-51-04 8 2 11 5
MUWK-52-05 MP-51-05 8 2 7 9
MUWK-52-06 MP-51-06 8 2 3 13
MWK-52-07 MP-51-07 8 4 3 5
MWK-52-11 MP-51-11 8 2 19 5
MWK-52-13 MP-51-13 8 2 11 13
MWK-52-15 MP-51-15 8 2 3 21
MpumeyvaHue,

* 6€3 MoZyns pacLumMpeHus.

TexHUYECKME XapaKTepUCTUKN BXOL4OB-BbIXOA0OB 6a30BOM Moaenu n mogynen pacwmnpenus YCO npueneHsbl
B pa3gene.2.3.
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2.3 OCHOBHbIe TEXHUYECKUe XapakTepucTtukun

2.3.1 XapakTepuCTUKM BXOAOB-BbIXOO0B

Yuncno, HoMeHKNaTypa 1 XxapakTepucTukM BXOAOB-BbIXOA0B nNpuseaeHbl B Tabnuvuax 2.1-2.5,

2.3.1.1 AHanoroBble BXOAHble CUTHanNbI:

Tabnuua 2.1

HanmeHoBaHMe xapaKTepUcTUKM

3HauyeHue XapakTepUCTUKM

KonnyectBo aHarnoroBbix BXOA0B
- B 6a30BOV MOAENW KOHTposepa

8

Twun BXO4HOro aHanoroBoro curHana

yHUdmumpoBaHHbIi no FTOCT26.011-80:
0-5 MA, RBx=400 Om

0-20 mA, RBx=100 Om

4-20 mA, RBx=100/0Mm

0-10B, RBx He MeHee 25 kKOMm

Paspewatowas cnocobHocTs ALIMM

<0,0015% (16 pa3psgos)

ToYHOCTb MHAMKALUMK <0,01 %
BnusiHne TemnepaTypbl OKpyXatoLen cpeapl 0,04 %/°C
Mepvog nsmepexus, He Gonee 01c
Mepwon obHoBREHWA MHpopMaLun Ha gucnnee, He 0,5¢

bonee

["anbBaHW4ecKoe pasgeneHne Lenemn

AHanoroBbl€BXOAbl ranbBaHNYeCKN M30MNMpoBaHbl Apyr
OT Apyra, OT BbIXOAHbIX 1 APYruX BXOAHbIX Lienew 1 Lienen
nuTaHus.

Hanpskerue ransBaHMyeckon passaskn He meHee 500 B.

2.3.1.2 AHanoroBble BbIXOAHble CUrHanbI:

Tabnuua 2.2

HanmeHoBaHMe xapaKkTepucTUKu

3HauyeHue XapakKTepucTukun

KonunyecTBo aHanoroBbIX BbIX040B B 6a3oBow Mmoaenu
KOHTponnepa

1

Twn BbIXOAHOrO aHaforoBOro curHana

yHUMLmpoBaHHkIn no FTOCT26.011-80:
0-5 MA, RH <2000 Om

0-20 MA, 4-20 MA, RH <500 Om

0-10B, RH = 2000 Om

Paspewatowaa cnocobHocTe LIAFL ons BbixogoB B Ga-
30BOW MOAENN KOHTpornepa

<0,0015 % (16 paspsigoB)

lMpenen ponyckaeMon OCHOBHOW MpuvBEOEeHHON norpetu-
HOCTM (POPMUPOBAHUSA BbIXOOHOIO CUFHana nocne ka-

nmMbpoBKM Ans BbIxo4oB B 6a30BOM MOAENW KOHTPO- <02%
nnepa
3aBUCMMOCTb BbIXOAHOIO CUrHama OT COMPOTUBIIEHUS <0,1%

Harpysku

BnvsHue TeMnepaTypbl OKpyXatoLlen cpeabl

< 0,04 %/°C

"anbBaHW4ecKoe pasgeneHne Lenen

AHanoroBbIi BbIXOA4, ranbBaHWYECKM U30MMPOBaH OT
BXOAHbIX N APYrMX BbIXOAHbIX Lienen u uenen nutaHus.
HanpspkeHne ranbBaHnyeckon passsskn He meHee 500 B.

LIZANTAN.COM
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Tabnuua 2.3

HanmMeHoBaHMe xapaKTepuUCTUKM

3HayeHne xapakTepucTUKn

KonuyecTBo aHanoroBbIX BbIXOAOB Ha MoAyre pacluu-
peHns YCO
Twn BbIXO4HOIO @aHANOroBoOro curHana

oTcytcTtByeT, 1 nubo 3
(cm. pasgen 2.2.1)
yHUdmumpoBaHHbIi no FTOCT26.011-80:
0-5MA, RH <2000 Om
0-20 MA, 4-20 mA, RH <500 Om
0-10B, RH = 2000 Om
<0,024 % (12/pa3psgos)

Paspewatowasa cnocobHocTe LUAIM anst BbIXo4oB Ha Mo-
ayne pactumpenusa YCO

Mpenen gonyckaeMon OCHOBHOW NpWBEOEHHOW MmorpeLw-
HOCTU (POPMMPOBAHNSI BbLIXOAHOIO CUrHana nocrie Ka-

nnbpoBKM ANs BbIXOA0B Ha Mogyne paclupeHuns YCO <04 %
3aB/NCMMOCTb BbIXOOHOIO CuUrHana oT COMPOTMBMEHUS <01 %
Harpysku

<0,04 %/°C
AHanoroBble BbIXOAbl ranbBaHUYeCKN W30NMPOBaHbl Apyr
OT Apyra, OT BXOAHBIX 1 APYrnX BbIXOAHbLIX Liernen v Lenen
nuTaHus.
HanpsixeHune ranbBaHuyeckon pasesskm He meHee 500 B.
HanpseHne BHELLIHEro NCTOYHMKA NUTaHNS cTtabunmanposBaHHoe, (24-28)B MOCTOSIHHOIO TOKa
MakcumanbHoe noTpebneHne O4HOrO aHarnoroBoro Bbl- 40 A
X0A4a OT BHELUHEro MCTOYHUKA NOCTOSIHHOIO Toka 24B

BrivsiHve TemnepaTypbl OKpyXXatolen cpegbl
lanbBaHW4Yeckoe pasaerneHue Lenei

2.3.1.3 [uckKkpeTHble BXOAHbIE CUTHanNbI:

Tabnuua 2.4

HanmeHoBaHMe xapaKkTepucTUKu

3HaueHue XapakKTepucTukun

KonnyecTtBo OUCKPETHbIX BXOA0B

- B 6a30BON Mogenu KoHTpornnepa 3

- Ha moayne pacwwupenusa YCO cM. pasgen 2.2.1
CurnHan noruyeckoro "0" — coctosHne OTKITIOYEHO 0-7B
CwurHan normyeckoit "1" — coctosiHne BKITKOYEHO 18-30B
MakcumanbHas YyactoTa criejoBaHUs UMMNYfbLCOB NS
MMNYNbCHOro BXoAa < 2kly,
BxogHown Tok (noTpebnexune no Bxoay) <10 mA

anbBaHW4eckoe pasgeneHune Lenen JuckpeTHble BxoAbl ranbBaHWYECKM W30NMPOBaHbl Apyr
OT Aipyra, OT BbIXOAHbIX U APYr1X BXOOHbIX Lenew 1 uenen
nUTaHUS.

HanpspkeHue ranbBaHnyeckon passsskn He meHee 500 B.

2.3.1.4 OuckpeTHble (MMNYMbCHbIE) BbIXOAHbIE CUTHasbI:

B 3aBucumoctTn oOT knemMmHO-6mouvHOro coeguvHutens kK 6as3oBov Mogenu W MOAyNs  pacLUMPEHWs
UCMNONb3YHTCS TPaH3UCTOPHbIE, PenenHbIE, TBEPAOTENbHbIE UMM ONTOCMMUCTOPHbIE ANCKPETHBIE BbIXOAA.

TpaH3ucTOpHbIM BbIxoA. KnemMMHO-GnouyHbin coeauHutenb KB3-34-01, KB3-24-10, KB3-24-11,
KB53-24-20
Tabnuua 2.4

HaunmeHoBaHMe xapaKTepUCTUKU

3HavyeHne XxapaKTepUCTUKMU

KonuyectBo ANCKPETHBIX BEIXOAOB
- B 6a30B0OV MOAENM KOHTPOMRepa
- Ha moayne pacwmperusa YCO

5
cM. pasgen 2.2.1

Twn BbIXOAA

OtkpbiTbi KonnekTop (NPN TpaHaucTopa)

MakcumManbHoe HanpsiXXeHne KOMMYyTauum

40 B nOCTOAAHHOIO TOKAa

MakcumanbHbI TOK Harpy3kun Kaxkgoro Bbixoga

100 MA

"anbBaHW4eCcKoe pasgeneHne Lenemn

OnckpeTHble BbIXOObl COEAMHEHbI B TPYMNY U3 MATU BbIXOAOB U
ranbBaHWYECKM M3ONMPOBaHbl OT BXOAOB, APYrUX BbIXOOOB M
ocTarnbHbIX Lenew.

HanpspkeHue ranbBaHn4eckon passsskn He meHee 500 B.

CurHan normdeckoro "0"
CurHan normyeckon "1"

PaSOMKHyTOG COCTOAHME TPaH3UCTOPHOIo Kro4a
3aMKHyToe COCTOAHNE TPAH3NCTOPHOIO Krito4a.

Bua Harpysku

AKTUBHasA, MHAYKTUBHAaSA

HanpspkeHue BHELLIHero UCTOYHMKa NUTaHnA

HecTtabunuanposaHHoe, (20-40)B noCTOSIHHOrO TOoKa
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PenerHbin Bbixoa. KnemMmHO-6mnouHbii coepguHuTens KB3-34P-01, KB3-28P-12, KB3-30P-12,
KB3-40P-01, K63-54P-01
Tabnuua 2.5.1

HanmeHoBaHuMe xapaKkTepuCcTUKU 3HauyeHune xapakTepUCcTUKU
KonnyectBo OUCKPETHBIX BbIXOO0B
- B 6a3oBoOW MOAenu KOHTpornepa 5
- Ha mogyne pacwupeHus YCO cM. pasgen 2.2.1
Twn BbIXOAA [MepekntoyatoLme KOHTaKTbl pene
MakcMmMmanbHOe HanpsbkeHue KOMMyTauuu nepemeH-
HOro (OewcTBylOLLEEe 3HAYeHWe) UK MOCTOSAHHOro 220B
TOKa
MakcrManbHbIN TOK HAarpy3Kkun KaXkgoro Bbixoda 8 A
ManbBaHU4eckoe pasgeneHue Lenemn [uckpeTHble BbIXOAbl ranbBaHUYeCKU M30NMpoBaHbl Apyr OT
apyra, OT BXOA0B, OPYr1MX.BBIXOAOB 1 OCTasBHBIX Lienen.
HanpsikeHue ranbeaHudgeckon pasesaskm He MeHee 1500 B.
CwrHan nornyeckoro "0" Pa3oMKHyTOE COCTOSIHME KOHTaKTOB perie.
CwurHan nornyeckon "1" 3aMKHYTO€E COCTOSIHUE KOHTaKTOB pere.
Bug Harpysku AKTVBHas, MHOYKTUBHAs
MakcumanbHoe noTpebneHve (obmoTok  perne)
OOHOr0  BKIIIOYEHHOr0 KaHana OT  BHELUHero 20 MA
MCTOYHUKA NOCTOSIHHOIO ToKa 24B
HanpspkeHne BHELLIHero UCTOYHMKa NUTaHnA HectabunuanposaHHoe, (20-28)B nocTosiHHOro Toka

Bbixog — TBepaoTenbHoe (He MexaHuveckoe) pene. KnemmHo-6noyHbin coeguHutens KB3-34K-01,
KB3-28K-12, KB3-30K-12, KB3-40K-01, KB3-54K-01
Tabnuua 2.5.2

HanmeHoBaHMe xapaKTepuCTUKMU 3HayeHue xapaKTepucTUKU

KonnyectBo AUCKPETHBIX BbIXOO0B

- B 6a3oBoW MOAenu KOHTpornepa 5

- Ha mopayne pacwumpenns YCO cM. pasgen 2.2.1
Twvn Bbixoga 3amblikaloLme KOHTaKTbl pene
MakcmmanbHoe HanpshxeHue KOMMyTaLumn
NEepeMeHHOro  (OencTBylollee  3HAyYeHue) Wnu 60B
NOCTOSIHHOIO TOKa
MakcumManbHbIV TOK Harpysku Kaxaoro Bbixoaa 1 Aac nepeMeHHOro Toka,

1 Adc nocTosiHHOro ToKa

ManbBaHU4eckoe pasgerneHne Lenem [OncKpeTHble BbIXOObl FanbBaHUYECKNM W30NMPOBaHbl ApYyr OT

Apyra, OT BXO[A0B, APYMMX BbIXOAOB U OCTanbHbIX LENew.
HanpsxeHune ranbBaHuyeckon pasesskm He meHee 500 B.

CwvrHan nornyeckoro "0" Pa3oMKHyTOe COCTOSIHNE KOHTaKTOB perne.
CurHan normnyeckown "1" 3aMKHYTOe COCTOsIHME KOHTaKTOB pene.
Bug Harpysku AKTMBHas, MHAYKTUBHas

MakcumanbHoe notpebneHve ogHOrO BKIIFOYEHHOTO

KaHarna oT BHELUHEero MCTOYHUKa NOCTOAHHOIO ToKa 20 mA

24B

HanpsixeHue BHeLLUHEr0 UCTOYHUKa NUTaHUS HecTtabunusmposaHHoe, (20-28)B nocTosiHHOrO TOKa
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Bbixog — ontocumuctop. KnemmHo-6nouHbin coeguHutens KB53-34C-01, KB3-28C-12, K53-30C-12,

KB3-40C-01, K63-54C-01

Tabnuua 2.5.3

HanmeHoBaHMe xapaKTepucTUKU

3HaueHue XapakTepucTukmn

KonnyectBo OUCKPETHBIX BbIXOO0B
- B 6a30BON Mogenu KoHTponnepa
- Ha mogyne pacwupenus YCO

5
cM. pasgen 2.2.1

Twvn Bbixoga

ManomoLLHbI  ONTOCMMUCTOP, BCTPOEHHBLIN AETEeKTop Hyne-
BOrO HanpsikeHus dasbl NO3BOMAET BKMOYaTb HArpysKy ToMb-
KO MPY MWUHMMAaNbHOM HanpsKeHWU Ha Hew (MpegoTBpaliaeT
co3faHne nomex B CeTu)

MakcumanbHoe HanpshkeHue KoMMyTauuu nepe-
MEHHOro TOKa (AencTByoLLee 3HadYeHne)

600 B nepeMeHHOro Toka

ToK Harpysku kaxzaoro Bbixoda

- He Gonee 50mMA

- B MMMYMNbCHOM pexume vacTtotom 50fL C ANUTENbHOCTBIO
umnynbca He 6onee 5Mc — go 1A

- NMUKOBBIN TOK Neperpyskn ¢ AnuTensHOCTbo uMnynbca 100Mke
n yacTtoton 120 nmn/cek - ao 1A

["anbBaHW4ecKoe pasgeneHne Lenemn

OuckpeTHble BbIXOAbl ranbBaHUYECKUU30NMpoBaHbl Apyr OT
apyra, oT BXO4OB, APYr1X BEIXOAOB M OCTarnbHbIX LEene.
HanpsikeHue ranbBaHnyeckow pa3esaskm He meHee 1500 B.

Cwurnan noruyeckoro "0"
CwurHan normyeckon "1"

OTKNtoYEHHOE, COCTOSIHME cuMMumncTopa
BkntoyYeHHOE COCTOAHNE CUMUETOpa

Bua Harpysku

AKTMBHasA, MHOYKTUBHAA

MakcumanbHoe n0Tpe6neHMe OOHOro BKJ1HOYEHHOro
KaHana oT BHellHero UCTo4HMKa NOCTOAHHOIo TOKa
24B

20 MA

HanmeeHme BHELUHEro UCTOMHMKa NnTaHna

HecTtabunuavposaHHoe, (20-28)B nocTositHHOro Toka

2.3.2 O6wume chyHKUNOHaNbHbIE NapaMeTpbl

Tabnvua 2.6
TexHu4yeckasa xapakTepucTuka 3Ha4yeHue
MakcumanbHoe Yncno dyHKUMOHaNbHbLIX/OM0KOB B Nporpamme 99
Yuncno dyHKUMOHanbHbIX 6nokoB B 61ubAnoTeke Bonee 80
Bpewms uukna, He bonee 0,1c
MorpelwHocTb undpoBor 06paboTk HOPMALKM:
CYMMVpOBaHue, BblYMTaHne 0%
YMHOXEHUe, AeNneHne 0%
n3BJie4yeHe KBagpaTHOro KopHs 0,01%
Yacbl peanbHOro BpemMeHu C GaTapeeli pe3epBHOro NUTaHUs

2.3.3 dyHKUMOHAaNbHLIE NapaMeTpbl perynsaTopos

Tabnuua 2.7
TexHU4Yeckasa xapakTepucTuka 3HaueHue
MakcumanbHoe Yneno. He3aBMCUMbIX KOHTYPOB 9

Bua perynsatopa B KaXaoM KOHType

JloKkanbHbIN aHaNoOroBbIN, JIOKanbHbIA UMMAYSILCHLIN,
KackagHbI aHanoroBbIn, KackagHbl UMMNYIIbCHBIN

Pexvm paboTbl KaXXOoro KOHTypa

JlokanbHbIW, KackaaHbIN, ANCTAaHUNOHHbIN, PYYHOW

Bua 3agaHus B Kaxkgom KOHTYype

Py4Hoe, nporpammHoe, BHeLlHee (CcynepBu3opHoe)

3aKoH PEryIMpoBaHUs B KaXXO0M KOHTYpe

g, nv, N, n,
TPEeXno3nLMOHHOE, ABYXMNO3ULIMOHHOE

KoHTponupyemsie napameTpbi

3amaHve, BXof, PaccornacoBaHue, BbIXOA, 3HaYeHue
NpPoV3BONLHOIO NapameTpa

MapameTpbl HACTPONKK

CM. nacrnopT COOTBETCTBYHOWEro ¢hyHKLUMOHANBHOIO
6noka

[Napamempbl py4HO20 3a0amyuka:

Cnocob. ycTaHOBKY

Bonblie-meHblie

[WNCKPeTHOCTb YCTaHOBKM

0,01%

Bpems nameHeHns Ha 100%, He Gonee

16 C

Bua 6anaHcupoBku

OuHammnyeckas, ctatnctunyeckas
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2.3.4 ®PyHKUMOHaNbHbIe NapaMeTpbl MPOrpaMMHbIX 3a4aTYNKOB

Tabnuua 2.8
TexHn4Yeckasa xapakTepucTuka 3HauyeHue

MakcumanbHoe YNCrno y4acTKoB O4HOW MporpaMmel 48

BbinonHeHve nporpammbl OpHokpaTHOe, MHOroKpaTHOe, LMKIMYeckoe

MakcumarnbHoe Y1NCno MHOrOKpaTHOrO MOBTOPEHUS 99

nporpamMmbl

KomaHapl ynpaBneHus nporpammon Bbibop nporpammel, nyck, ctony cbpoc, nepexod K
crnepgylouiemMy y4acTKy

CocTosiHMSA NnporpaMmbl lMyck, cTon, cbpoc, koHew, NporpamMmbl

KoHTponupyemble napameTpsbl Homep nporpammbl; HOMEpP \NOBTOPEHWs; /HOMep
yyacTKa; Bpems, OCTaBlUeecs [0 OKOHYaHWUSY4acTka;
COCTOsIHWE NMporpaMmbi

YnpasneHue gbixodamu:

Cnocob ynpaBneHus B py4HOM pexume Bonblue-meHbLUe

Bpems nsmeHeHus aHanoroBoro curHana B py4yHom He 6onee 16 cek

pexuve

Paspelatoasa cnocobHOCTb KOHTPONSA NOMOXEHMUS 0,1%

WCNONHNUTENBHOIO MexaHu3mMa no LUmgpoBomy

mHaukaTopy “Beixog”

2.3.5 BHewHum nHtepdenc

MarucTpanbHbI nocneaoBaTernbHbIN kKaHan MHTEPMENCHOW CBA3M NCMOAL3YEeTCA AN NOCTPOEHWUS NOKanbHOM
Unn pacnpeaeneHHon ceTn n UMeeT cneaylowne xapakTepUCTUKK:

Tabnvua 2.9
TexHU4Yeckasa xapakTepucTuka 3Ha4yeHue

Twn kaHana ACUHXPOHHBIN MONYyAYyNNeKCHbIN

Tononorus cetn "Obuiasa wuHa"

KoHdurypaumm cetu MHoroto4yevHas

NHTepdeic RS-485

[MpoToKkon cBA3M ModBus RTU

Yrcno KOHTpPONepoB (NpuemonepenarinkoB) B CETU o 31 Ha 0gHOM cermMeHTe cetu

MakcrMManbHOe KONM4ecTBO Y3roB B CETU 250 c y4yeTOM MarucTpanbHbIX ycunutenemn

Tun npuemonepenaTyNKoB OnddepeHumanbHbIin, NoTEHUMaNbHbIN

CkopocTb nepefayn AaHHbIX (ycTaHaBnvBaeTcs nonb3o- | 2,4; 4,8; 9,6; 14,4; 19,2; 28,8; 38,4; 57,6; 115,2; 250;

Barenem) 230,4; 460,8; 921,6 Kbut/c

anbBaHu4Yeckas passaska WHTepdenc ranbBaHM4eCcKk/ U30NMPOBaH OT BXOA0B-BbI-
XOAOB M OCTanbHbIX Lenem

OnuHa nuHum cBasm cetn o 1,2 KM B 3aBUCUMOCTW OT YCTAHOBNEHHON CKOPOCTU
nepegayv gaHHbIX

Tvn NUHWIA cBA3M Butas napa, aKkpaHvpoBaHHasi BUTas napa

HasHauyeHne nHtepderica Ona koHdurypmpupoBaHua npubopa, And  MCnosb-
30BaHUS B KayecTBe yAarieHHOro KOHTpornepa npu
paboTe B COBpPEMEHHbIX CEeTAX ynpaenenuss u cbopa
MHbopMaummn (npuema-nepedadn Komang W AaHHbIX),
ONsi MEXKOHTPOMepHoro obmeHa

2.3.6 OG6wMe TeEXHMYEeCKMe XapaKTepuCcTUKN

Tabnauua 2.10

TexHM4YecKas xapakTepucTuka 3Ha4veHue
abapuTHble pa3Mepsl Bnoka KoHTponnepa (96 x 96 x 189) mm
HanpsxeHvne nutaHus ~220(+22B,-33B) (50 +1) 'y
=(24+4) B nocTosiHHOro TOKa
MoTpebnsemas MOLLHOCTb He 6onee 13 BA (~ 220 B),
Tok noTpebneHus He 6onee 350 MA (= 24 B).
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2.3.7 Kopnyc. YcnoBus akcnnyatauum

Tabnuua 2.11
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TexHuuyeckas xapakTepucTmka

3HaueHue

Twun Kopnyca

Kopnyc 4ns yTonfaeHHoro LWmMToBOoro MOHTaxa

Pa3mepbl poHTaneHom pamku

96 x 96 Mm

MoHTaxHas rnybuHa

190 mm max

Bblpes Ha naHenu (LwmTe)

9298 x 92°9% yim _DIN43700

Kpennexue kopnyca

B anekTpoujutax

PaGouas TemnepaTtypa

oT muHyc 40 °C go nntoc 70 °C

Temnepatypa xpaHeHus (NnpegenbHas)

To xe

Knumartunyeckoe ncnonHeHme

ucnonHeHue rpynnel 4 cornacHo FOCT 22261, HO Ans
paboTbl npu TemnepaType ot MmuHyc 40 °C go 70 °C

ATmoccepHoe faBrneHue

0O71.85 pgo 106,7 kMa

Bubpauus

ncnonHeHue 5 cornacHo NOCT 22261

MomelleHne

3akpbIToe, B3pbIBO-, MoxapobesonacHoe.

Bo3gyx B nomeLLeHun He JOMKEH COAepXaTb MNbinu u
NpUMecKH arpeCcCUBHBIX MAPOB 1 rasoB, BbI3blBAOLLMX
KOppO3uio (B YaCTHOCTM: ra3oB, COAEPXKaLLNX CEPHUCTIE
CcoegNHEeHVs UM aMmMuak):

[NonoxeHne Npn MoHTaXxe

Jroboe

CTeneHb 3alunThbl

IR30 (knemmHo-6no4Hoe coeamHeHue - IP20)
no FOCT 14254-96

Bec, He 6onee

1,0 kr

Tabnuua 2.12

FaGapuTHble pasmepbl KNEMMHO-6J104YHbIX
coeguHuTenen

3Ha4veHue (BxLUxI), mm

CoeguHuTenb kneMmmHo-6no4yHbin Kb3-34-01-0,75 71 x 129 x 30
CoeguHuTenb knemmHo-6no4Hbin Kb3-34P-01-0,75 86 x 181 x 45
CoeguHuTenb kKneMMmHo-6no4HbI KB3-34C-01-0,75 86 x 181 x 45
CoeguHuTtenb kneMmmHo-6no4Hbin Kb3-34K-01-0,75 86 x 181 x 45
CoepguHuTens knemmHo-6mo4HbIn KB3-24-10-0,75 72 x87 x 30

CoeguHuTenb kKneMmmHo-6no4YHbin Kb3-24-11-0,75 72 x 87 x 30

CoeguHuTenb KneMmHo-6no4Hbin KB3-24420-0,75 60 x 87 x 30

CoeguHuTenb kKnemmHo-6no4Hbin Kb3-28P-12-0,75 86 x 116 x 45
CoeguHuTtenb kneMmmHo-6no4Hbin Kb3-28K-12-0,75 86 x 116 x 45
CoeauHuTenb kneMmHo-6no4HbIn KB3-28C-12-0,75 86 x 116 x 45
CoeguHuTtenb knemmHo-6no4yHbin KB3-30P-12-0,75 86 x 141 x 45
CoeguHuTenb KneMmHo-6mno4Hbid Kb3-30K-12-0,75 86 x 141 x 45
CoeguHuTenb kKneMmHo-6no4Hbin KB3-30C-12-0,75 86 x 141 x 45
CoeguHuTtens knemmHo-6no4yHbin KB3-40P-01-0,75 86 x 179 x 45
CoeguHuTtenb kneMmmHo-6no4Hbin Kb3-40K-01-0,75 86 x 179 x 45
CoeguHuTtenb kneMmHo-6no4HbI KB3-40C-01-0,75 86 x 179 x 45
CoepauHuTens knemmHo-0moYHbin KB3-54P-01-0,75 72 x 258 x 45
CoepfuHuTenb kKnemMmHo-0moYHbIn KB3-54K-01-0,75 72 x 258 x 45
CoepaunHuTenb knemmHo-6noYHbInKBE3-54C-01-0,75 72 x 258 x 45
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3 CoctaB usgenus

3.1 KomnnekT noctaBKM KOHTponsnepa

B cocTaB nporpammupyemMoro koHTponnepa MUK-52 BxoaaTt nagenus, nepeuncrieHHble B Tabn. 3.1:

Tabnvua 3.1 - KomnnekT noctaskn koHTponnepa MNK-52

OGo3Ha4yeHue HanmeHoBaHue Kon
NMPMK.421457.008 KoHTponnep mukponpoueccopHbii MUK-52 1 Wwr.
NMPMK.426419.517 CoeauHuTenb KneMmHo-6mno4Hbin KB3-34-01-0,75 *
NMPMK.426419.518 CoeguHutens kKnemmHo-6no4HbIn KB3-34P-01-0,75 *
NMPMK.426419.518-01 CoegmHutenb knemmHo-6no4HbIn KBE3-34C-01-0,75 *
NMPMK.426419.518-02 CoeauHuTenb kKneMmHo-6no4Hbi KB3-34K-01-0,75 *
NMPMK.426419.210 CoeauHuTenb KneMmHo-6no4Hbin KB3-24410-0,75 *
NMPMK.426419.211 CoeguHuTenb kKnemmHo-6no4YHbIn KB3-24-11-0,75 *
NMPMK.426419.220 CoeguHuTenb knemmMmHo-6no4YHbIn KB3-24-20-0,75 *
NMPMK.426419.221 CoepguHuTenb knemmHo-6noYHbIn KB3-40P-01-0,75 *
NMPMK.426419.221 -01 CoeauHuTenb knemmHo-6noYHbin Kb3-40C-01-0,75 *
NMPMK.426419.221 -02 CoepguHutenb knemmHo-6no4HbIn KBE3-40K-01-0,75 *
NMPMK.426419.222 CoepguHuTenb kKnemmHo-6noYHbIn KB3-54P-01-0,75 *
NMPMK.426419.222 -01 CoepguHutens knemmHo-6no4YHbIn K6E3-54C-01-0,75 *
NMPMK.426419.222 -02 CoepguHutenb knemmHo-6no4HbIn KB3-54K-01-0,75 *
NMPMK.426419.406 CoepguHutenb knemmMmHo-6no4HbIn KB3-28P-12-0,75 *
NMPMK.426419.407 CoeauHuTenb KneMmmHo-6noYHbin KB3-28C-12-0,75 *
NMPMK.426419.408 CoeauHuTens kneMMmHo-6moYHbin KB3-28K-12-0,75 *
MNPMK.426419.524 CoeanHuTens knemmHo-6noe4vHbIi KE3-30P-12-0,75 *
NMPMK.426419.525 CoegunHutenb knemmHo-61104HbIM KBE3-30C-12-0,75 *
NMPMK.426419.526 CoeauHuTenb KneMmmHo-6no4Hsin KB3-30K-12-0,75 *
MPMK.421457.008 NC Macnopt 1 3k3
NMPMK.421457.008 P31 PykoBoacTBO MO, SKCANyaTaumm >
MPMK.421457.005 P32

232-202/026-000 Pasbem ceteBou 1 Wr.
231-131 Pblyar MOHTaXHbIW 45151 CETEBOrO pa3bema 1 Wr.
236-332 PbiYar MOHTaXXHbIM NS\ KNEMMHO-604HBLIX COeANHUTENEN b
MpumeyvaHusn:

1* 1 WT. npun ycnosum 3akasa;

2** 1 3K3. Npu noctaeke Moboro KONMYECTBa M3aenuin 4aHoro Tuna B 0auH aapec;

3 *** 1 wr. npm ycnosun 3akasa Kb63.

Tabnvua 3.2 — KnemmHo-6ro4Hble COeanHUTENY AN MOAYIEN pacLUMPEHNs

KneMMHO—61n04Hble coeguHUTEeNun n cooTBeTCTByHOLIUEe UM TUNDbI BbIXOA0B

TpaH3nCTOpPHbLIN
BbIXop,

PenenHbIn
BbIXoz,

CUMUCTOPHbIN
BbIXop,

Bbixopg ¢
TBEpAOTENbHUMU
pene

KB3-24-10-0,75

KB3-24-10-0,75

KB3-28P-12-0,75

KB3-28C-12-0,75

KB3-28K-12-0,75

KB3-24-10-0,75

KB3-30P-12-0,75

KB3-30C-12-0,75

KB3-30K-12-0,75

KB3-24-10-0,75

KB3-24-10-0,75

KB3-28P-12-0,75

KB3-28C-12-0,75

KB3-28K-12-0,75

KB3-24-10-0,75

KB3-30P-12-0,75

KB3-30C-12-0,75

KB3-30K-12-0,75

KB3-24-11-0,75

KB3-24-20-0,75

KB3-24-20-0,75

KB3-40P-01-0,75

KB3-40C-01-0,75

KB3-40K-01-0,75

KpaTtkas
Tun mopyns xa%a.!rl;'ll'(eapu-
paclumpeHus EXOMOB-
yco A
BbIXOAOB
mopaynsi
MP-51-01 8DI
MP-51-02 4D1+4DO
MP-51-03 8DO
MP+<51-04 8DI+1A0
MP-51-05 4DI1+4DO+1A0
MP-51-06 8DO+1AO
MP-51-07 3A0
MP-51-11 16DI+1A0
MP-51-13 8DI+8DO+1A0
MP-51-15 16DO+1A0

KB3-24-20-0,75

KB3-54P-01-0,75

KB3-54C-01-0,75

KB3-54K-01-0,75
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3.2 3akas koHTponnepa MUK-52

O6Go3HaueHue npu 3akase: MUK-52-MM-AA-BB-CC-DD-GG-HH-JJ-KK-E-FFFF-LLLL-RST-U-L,
roe:
MM - kog mogynsi pacwmpexust YCO (00-07, 11,13,15),
Mpumep:
00 - mogynb YCO oTcyTcTBYET;
01 - mopynb pacwwupexus MP-51-01.
AA, BB, CC, DD, GG, HH, JJ, KK - kog BXOQHOIroO CMrHana cooTBeTCTBeHHo 1-ro, 2-ro, 3-ro,4-ro, 5-ro, 6-ro, 7-rou 8-
ro KaHanos:
YHughuyuposaHHbIe 8X00HbIE CUgHarbI:
01 - 0-5 MA,
02 - 0-20 mA,
03 - 4-20 MA,
04 - 0-10 B,
E - koa BbIXOAHOro yHU(pMLMPOBAHHOIO aHarNoroBoro curHana:
1-0-5mA,
2 -0-20 MA,
3-4-20 vA,
4 - 0-10B,
FFFF — Tun v gnuHa kneMMHO-61104MHOro coeAuHUTENsi BXOAHbIX U BbIXOAHLIX CUrHanoB 6a30BoM Moaenu:
TO - KB3 otcyTcTByer,
T 0,75 - KB3 ¢ TpaH3uctopHbimu Bbixogamu: Kb3-34-01-0,75;
P 0,75 - KB3 ¢ peneliHbiMu Boixogamu: KB3-34P-01-0,75;
C 0,75 - KB3 ¢ cumucTopHbiMu Bbixogamu: KB3-34C-01-0,75;
K 0,75 - KB3 c tBepgoTenbHbiMu pene: Kb3-34K-01-0,75.
MpumeyaHus: 1 BykBa COOTBETCTBYET TUMY BbIXOAHOIO CUFHAMA U TUMY COEAUHUTENS;
2 Undpposoe 3HaveHne 0,75 cooTBETCTBYET CTaHAapTHOM ANMHE COEAMHUTENS B METPaX;
3 KB3 3aka3biBaeTcsi OTAENbHO U B CTOMMOCTL Npubopa He BXxoawuT.
LLLL — TMn v gnuHa KNeMMHO-61104MHOro coeauHUTENs moayns paclumpexusa YCO:
(3aBMCUT OT TUNa 3aKa3bliBaeMOro Moayns pacwmpeHus YCO)
0- KB3 oTtcyTcTByeT,
0,75 - KB3-24-10-0,75 ana MP-51-01...-06;
KB3-24-20-0,75 gns MP-51-11, MP-51-13,MP-51-15;
A0,75 - KB3-24-11-0,75 ana MP-51-07;
P0,75 - KB3-30P-12-0,75 ana MP-51-03, MP-51-06;
KB3-28P-12-0,75 ana MP-51-02, MP-51-05;
KB3-40P-01-0,75 ana MP-51-13;
KB3-54P-01-0,75 ana MP-51-15;
C0,75 - KB3-30C-12-0,75 gnst MP-51-03, MP-51-06;
KB3-28C-12-0,75 ana MP-51-02,MP-51-06;
KB3-40C-01-0,75 ana MP-51413;
KB3-54C-01-0,75 gns MP-51-15;
K0,75 - KB3-30K-12-0,75 anst MP-51-03, MP-51-06;
KB3-28K-12-0,75 ana MP-51-02, MP-51- 06;
KB3-40K-01-0,75 ansaMP-51-13;
KB3-54K-01-0,75 ansa MP-51-15.
RST - koA BbIXOQHOro aHanoroBoro curHana Mmogynen pacwuvpenus YCO:
roe: R, S, T - kogbl BbIXOAHOF0,@aHANOroBoro curHana (CooTBeTcTBeHHO 1, 2 1 3 BbIXOAOB MOAYMs paclUMpeHns):
1-0-5mA,
2 -0-20 mA,
3-4-20 MA,
4 -0-10B.
[ns modynel pacwupeHus:
- MP-51-01, -02, -03'u koHmpornnepa 6e3 modyns YCO (6e3 aHarno208020 8bixoda) ykasbieaemcsi ko0 — 000;
- MP-51-04, -05, -06,-11,-13,-15 (c 00HUM aHarno208biM 8bIXOO0M) yKa3bieaemcsi KOO MOoJIbKO nepeoeo KaHana - R00;
- MP-51-07 (mpu aHanozo8bIx 8bixo0a) yka3bigaemcsi KOO ecex mpex KaHanos — RST.
U - HanpshkeHUe NUTaHUA:
220 - 220B nepeMeHHoro.Toka, 24 - 24B nocTosiHHOroO ToKa.
L — ncnonHeHue nepegHen nasenu (0603Ha4yeHme KHOMNOK, UHANKATOPOB U Aucnnes):
UA — ykpauHckoe,
EN — aHrnuiickoes

BHumaHue! [pu 3akase npubopa Heobx00UMO yKa3bieamb €20 M0/IHOe Ha3eaHue, 8 KOMopOoM npucymemeyom
xapakmepucmuku nodkoyaembix 0amyukKos, mui aHano208020 8bix0da, Hanuyue U OruHa KIeMMHo-61104H020 coeduHUmMens.
KB3 3akasbieaemcsi omdesibHO U 8 crmoumocms rpubopa He exodum.
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4 ¢yHKL|,VIOHaanbIe BO3MOXHOCTU
4.1 ApxuTeKTypa KOHTponnepa
4.1.1 ba3oBble apXUTEKTYPHbIE€ 3JIEMEHTbI

Apxutektypa KoHTponnepa MWK-52 onucbiBaeT WHMOPMALMOHHYIO OpraHu3auuio  KOHTpornepas, 1
XapakTepu3yeT ero Kak 3BeHO CUCTEMbI YNpaBneHus.

YacTb apxuTekTypHbIX 3feMeHTOB CTPYKTypbl peanusoBaHa annapaTHO, YacTb - nporpammHo. Bce
nporpammHoe obecneyeHune, opmupyloLLee apxXMTEKTYpy, 3alUMTO B MOCTOSHHOM 3anoMUHaloLEeM YCTPOUCTBE U
nonb3oBaTento HedoCTynHO. He3aBWCMMO OT TOro, Kak peann3oBaHbl 3MEeMEHTbl apXUTEKTypbl — annapartHo Wmu
NporpaMMHO — MOJfib30BaTeENb MOXET NPeACcTaBnATb KOHTPONSEp Kak usgenve, B KOTOPOM \BCe 3N1eMeHTbl pearnbHO
CYLLLECTBYIOT B BMAe OTAEMNbHbIX Y3MOB.

B cocTtaB apxuTeKTypbl KOHTponnepa BxoauT (cm. puc.4.1):

* annapaTtypa BBoAa-BbiBoAa MHopMmaLmm (6a3oBoi Mogenu# Moayrien paclumpeHns);
* annapartypa onepaTuBHOIO YNpaBneHns 1 HacTPOWKu;

* annapartypa UHTepdencHOro kaHana;

* yHKLUMOHanNbHble 6Mnoku;

» BubnuoTeka pyHKLMOHANbHbIX GIOKOB.

PucyHok 4.1 - Apxumekmypa koHmporsnepa MUK-52

4.1.2 BHewHue curHanbl u annapaTtypa BBoAa-BbiBoAa

KoHTponnep paccynTtaH Ha Npuem 1 Bblaady ABYX BUAOB CUIHaOB:
* aHamnoroBbIX;
* AUCKPETHBIX.
dopmMmupoeBaHMe MMMYMbLCHBIX CUFHAMNOB Ha BbIXOAE WMMYNbCHOIO PErynaTopa BbINOMHAETCS NPOrpamMMHO U
3TU CUFHanbl MOCTYNalT Ha WCMOMHUTENbHbIE MEXaHU3Mbl Yepe3 OUCKPETHbIE BbIXOAbl KOHTponsnepa. Annapartypa
BBoAa (BXogHble YCO) npeobpasytoT aHanorosble U AWCKPETHbIE CUrHanbl, MOCTyMalwLue Ha BXOA KOHTporepa, B
undcpposyto hopmy. AnnapaTypa BbiBoga (BbixoaHble YCO) ocyuiectensieT obpaTtHoe npeobpasoBaHue.
BHellHWe uenu MOAKNYaTCA K KOHTPOMEpy Yepe3 BHELHWA pasbeM W BHELIHWIA KNeMMHO-BMoYHbIv
coeavHuTeNb.
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Bce aHanorosble 1 AUCKPETHbIE BXOAbl U BbIXOAbl KOHTPOSIIEpa NOMHOCTBIO YHUBEPCarbHbl B TAKOM CMBICHE,
4YTO B WUCXOOHOM COCTOAHUU OHU He «NpuBA3aHbl» K KakuM-rmbo YHKUMAM KOHTponsiepa. Takas npuBsska
OCyLlecCTBNAeTCA nonb3oBaTtesieM U peannsyeTcsd B npouecce nporpaMmMmmnpoBaHus.

4.1.3 AnnapaTtypa onepaTMBHOIo ynpasreHUs U HaCTPONKN

AnnapaTypa onepaTMBHOrO ynpaBfieHns (nvueBas naHenb) paccyuTaHa Ha onepaTtopa-TexHosora |
onepaTopa-Hanagyuka. Jlvuesass naHenb umeeT Habop KnaBull, CBETOAMOAHBIX W LMMPOBBLIXHMHAMKATOPOB, C
MOMOLLIbIO  KOTOPbIX OMepaTop-TEXHOMNOr «BeAeT» TEeXHOMOrMYecKui MpoLecc: KOHTPOAMPYET ero mnapameTpbl
U3MEHSET PeXnMbl ypaBneHnsl, MeHsIeT yCTaBKK, NyckaeT, OCTaHaBnMBaeT 1 copackiBaeT fiporpammy u 7. 4.

C noMoLWbio NUUEBON NaHENM MOXHO NPOrpaMMMpoBaTh KOHTPOMMep, BbBINOMHATL HaCTPOWKY ero
napameTpoB, a TaKkKe KOHTPONMPOBAaTb CUrHarbl BO BHYTPEHHUX TOYKax CTPYKTYpbI.

B obLliem Bruae nuueByto NaHenb 1 NynbT HACTPONKM MOXHO paccMaTpuBaTh Kak MHTepdenc ¢ YenoBeKoM.

4.1.4 AnnapaTtypa uHTepdencHoro KaHana

B KoHTpomnepe umeeTcs MHTEPdENCHbIN KaHanm MocnefoBaTenbHOW CBA3W. OTOT KaHan umeeT npuemo-
nepegaTtynk, npeobpasylowuini BXOAHOW NOTOK nocrefoBaTenbHblX 6UT MHpopMaumm B LUMAPOBYIO MHGOPMaLWIO,
npeacTaeneHHylo B Buae 6GantoB (T. e. npeobpasylowmi nocrnefosaTenbHbI KO4 B napannenbHbin), a Takke
ocyLecTBnsOWmMn obpaTtHoe npeobpasoBaHue.

MpuHnmaemble n NnepegaBaemMble COOBLLEHNS XOTb M ABNSIOTCA LM POBBIMU, HO OHN/MOTYT «NPEeACTaBNATbLY
nobble curHansl, obpabaTtbiBaeMble KOHTPONNEPOM: aHarnorosble, BPEMEHHbIE, YACMOBBIE U T.A.

Bce curHanel nepepatotcs vepes MHTepdenc nocrnefoBaTeNlbHO, HO CKOPOCTb UX mepefayv AOCTaToOYHO
Benuka Ansa Toro, 4Ytobbl AN npoueccoB 60MbLIOTO U CpeaHeronbbICTPOAENCTBUSE MOXHO ObINO cyuTaTb, YTO BCe
CurHanbl nepegatroTcs O4HOBPEMEHHO.

4.2 ®yHKUMOHaNbHbIe 6nokoBble gnarpammsl (FBD)
4.2.1 ®yHKuUnoHanbHbIe 6NOKK

B ncxogHoM cocTosiHMM dyHKUMOHaMNbHbIE BrIOKM OTCYTCTBYIOT:M HUKakue dyHKUuun no obpaboTke curHamnos
KOHTPOJSINEPOM He BbIMOMHAOTCA.

PeannsoBaHHble nporpammHo yHKLUMOHamMbHbIE BoKM 06pa3ytoT obnacTb ynpaBneHus KOHTpornnepa.

®yHKUMOHaNbHbLIN BMOK ABNSETCA anemMeHTapHbiM 3B8eHOM FBD-nporpamm.

Cunctema nporpamMmMupOBaHus peannsoBaHa B\COOTBETCTBUM C TpeboBaHnaMM cTaHdapTa MexayHapogHown
OnektpoTexHnyeckon Komumccmumn (M3K) IEC 1131-3 v npegHasHaveHa ans pa3paboTku nporpamMmmHOro obecneveHms
npegHasHayeHHoro Ans cbopa p[aHHBIX WM yNpaBneHUs, TEeXHONMOTMYeCKUMWU npoueccamu, BbINOMHAEMbIMA Ha
nporpaMMmpyeMbIX KOHTPOMepax.

B kavecTBe si3blka NpOrpaMMUPOBaHUA B CUCTEME Peanv3oBaH A3bIK PYHKLUMOHaNbHbIX GI10KOBbIX AvarpaMm
Function Block Diagram (FBD), npeJoctaBnsiowin nonb3oBaTenio MexaHnsm OObeKTHOro BU3yarnbHOro
nporpaMMMpoBaHUS.

4.2.2 bnbnuoteka PpyHKLMOHaNbHbIX GITOKOB

KoHTponnep copgepXuT obLMPHYHD, OMGnnoTeky yHKLUMOHaNbHbLIX G6MOKOB, AOCTATOYHYHO ANA TOro, 4Tobbl
pelaTtb CPaBHUTENbHO ,CHOXHbIE. 3a4a4u_aBTOMATUYECKOro PerynmpoBaHUA U MOTMKO-NPOrpaMMHOrO yrnpaBrieHus.
Momnmo  dyHKUMOHarTBHBIX BMOKOB  @aBTOMAaTMYECKOro PerynnupoBaHusi M JIOMMKO-MPOrpaMMHOrO  yNpaBfeHus B
6ubnunoteke mmeeTca 6OMBLIOYA Habop (YHKUMOHanNbHBIX OGMOKOB, BBLINOMHAOWMX AUHAMUYECKME, cTaTuyeckue,
mMaTemaTnyeckme, Normyeckne 1 aHanoro-guckpeTHele NpeobpasoBaHNs CUrHasnoB.

YacTtb/OnbnuoreyHbix hyHKUMOHaNbHBIX OMOKOB BbIMNOMHSAET 0COOYyK 3agady: OHa CBA3bIBAET annapaTtypy
KOHTpOJMniepa € OCHOBHOM Maccoy (OYyHKUMOHasnbHbIX 65nokoB. K 3TMM  «CBA3HBIM»  (QYHKLMOHArNbHBIM Oriokam
OTHOCATCS:

* ' yHKUMOHanNbHble 6MOKM BBOAA M BbIBOAA aHaroroBbiX Y AWCKPETHBIX CUrHAMNoB,
* PyHKUMOHanbHble 6r1okn 06CcnyXnBaHUs NULEBOW NaHenNu,
* oyHKLMOHanbHble 6roku npvema 1 nepefadv CUrHanoB Yepe3 MHTepPENCHbIN kaHarn.

AnnapaTHble 3MIEMEHTblI CTPYKTYpbl KOHTponnepa (BXodHble W BbixogHble YCO, nuueBasi naHensb,
WHTEPMENCHbIN kaHan) HAYMHAIOT BbIMOMHATE CBOM (DYHKLUM NWLLB NOCIe TOro, kak OyayT Mcnonb30BaHbl kKakme-nmbo
cooTBeTCTBYIOLME PYHKUMOHAmNbHbIE BOKU.

Bonee nogpobHo 6u6nuoTteka n onucaHne hyHKLMOHaNbHbIX GNOKOB NpeAcTaBneHbl B pyKoBoACTBE
TPMK.421457.005 P32.


https://lizantan.com/shop/kontroller-mikroprocessornyy-mik-52

8-800-511-09-43
mlizantan@yandex.ru 19 LIZANTAN.COM

4.3 O6wme cBOMCTBA (pYHKLMOHASbHbLIX 65TOKOB
4.3.1 Bxoabl-BbixoAbl M napamMeTpbl hyHKLMOHaNbHbIX 6110KOB

B obuwem cnyyae @yHKUMOHANbHLIM GROK MMeeT CBOW BXOAbI, BbIXOAbl, MNapameTpbl HAaCTPOMKM U
yHKUMOHanNbHoe S4p0.

®yHKLUMOHaNbHbIA 6MOK - 3TO rpaduyeckoe nsobpaxkeHne BbiI30Ba OOHON M3 yHKuUIA. [padmyecku
Kaxabli (DYHKLUMOHANbHBIA ONOK MOXHO NpPeAcTaBUTb B BMAE NPSIMOYrofbHUKa (CM. pucC.4.2), BHYTPU KOTOPOFO
umeetcsa obo3HaveHne yHKUMM, BbiNnonHAeMon 6nokom. Bxoasl dyHKUMOHanbHOro 6roka coeanHsATCA CBA3SMMU C
apyrumn 6nokamu. OAMH UMM HECKOMbKO (PYHKLMOHAanNbHbIX BNOKOB COeAMHEHHbIE CBA3SMU Mexay cobon, obpasyoT
nporpammy Ha a3bike FBD.

®yHKUMOHaNbHEIM GriokaM B nporpaMMe Mnosb3oBaTernsi NpUcBavBaloTCs NOpsiAKOBble HOMepa, KoTopble
NMOeHTUOUUMPYIOT GITOK B CUCTEME, a Takke ONpeaensoT 04epeaHOCTb BbINONHEHUS-BAOKOB B NPOrpaMMe.

Hanee no TekcTy pyKOBOACTBa MO 3KCMiyaTauumu WUCNOMb3yeTcs eAuHas cucTema YCroBHbIX 0603HaYeHUN
hyHKLMOHanNbHbIX 6110KOB (NOPSAKOBLIX HOMEPOB, TUMOB, MoaudUKaTopa) B NPOFpaMme Nonb3oBaTens:

08-SUMM(13)-04, rpe:

08 - MOPSAKOBbIN HOMEpP PYHKUMOHanNLHOro 6noka B Nporpamme nonb3oBarens,
SUMM(13) - ycnoBHoe 0603HaveHne Trna (pyHkummn 6noka) n BubnunoTeyHbln Homep 6noka,
04 - MoandmKaTop Konm4yecTsa BXO40B (YMCMNO BXOAOB)

(ykasbiBaeTcs Ansg dyHKUMOHanNbHbIX 6r10KOB, B KOTOPLIX UMeeTcaMoaudmnkaTop,
W He yKa3blBaeTcs Ans 6r10KoB, B KOTOPbIX MOAUMMKATOP OTCYTCTBYET).

Kaxxgbii 610K B 3aBUCMMOCTM OT BbINOSNTHAEMON UM (byHKLI,I/II/I nMeeT onpeneneHHoe Kosim4ecTtBo BXOO0B U
BbIX040B. Bxogbl Bcerga pacnonoXeHbl CreBa, a BbIXoAbl - Cripasa.

PucyHok 4.2 - ®yHKyUOHarnbHbIU 6510K cymmamopa

MapameTpbl HacTpoMku (PpYHKUMOHANBLHOro GfioKa 3adalT pasnuyHble CBOWCTBA, Hanpumep, HOMep
BXOZHOIO curHana, kKoapduumeHT ycuneHus, MaclutabHbli KO3MULMEHT, CMELLEHME CUrHana, NnocTosiHHas BpeMeHU
dunbTpa, MakcMManbHble U MUHUManbHbIE FPaHnLbl UBMEHEHMWS Kakoro-nMbo napameTpa u T.M.

MapameTpbl HaCTPOVKK (*)yHKLI,I/IOHaJ'IbHOI'O 6Gnoka oTnm4yaloTcs oT Bxoda 6roka TeM, YTo napameTp HaCTPOMKK
6roka MoXeT ocTaBaTbCsl HEe NOAKMKYEHHbLIM.

B pesynbrate BbIMOMHEHUS (YHKUMOHAMNbHLIM BGrOKOM COOTBETCTBYIOWENH (YHKUMM Ha ero BbIXoaax
hOPMUPYIOTCA CUTHArbI, KOTOPLIE OMPEaEnsATCA COCTOAHNEM BXOHbLIX CUTHANOB 1 HACTPOEYHbIX NapaMeTpoB.

Tak, Hanpumep, Ha pvc.4.2, Ha BXod cymMMaTtopa nocTynaet 4 curHana. ATu curHasbsl CyMMUPYIOTCS C y4eTOM
COOTBETCTBYIOLUMX MaCLITABHbIX KO3MULMEHTOB, KOTOpble yKasaHbl B MNapameTpax, O00GaBnsieTcs CMelleHve W
pe3yfbTMPYIOLLMI CUrHaM NOCTYNaeT Ha BbIXOA4 PYHKLMOHaNbLHOro 6rioka.

Takum o6pasom, Ha Bbixode (yHKLMOHANbLHOrO Grioka cymmaTtopa opMUPYeTCs CUrHarm, KOTOpbIid 3aBUCUT
OT BXOAHbLIX CUrHarnoB /Wy yCTaHOBIEHHbIX MapaMeTpoB W OnA npuMepa Ha puc. 4.2, MoxeT 6biTb npeactasneH
MaTeMaTUYECKOM 3aBUCUMOCTbIO:

OUT = 2,8*INP1 + 5*INP2 + 0,63*INP3 + 0,04*INP4 + 4,6
Yucno  BxodoB M BbIXOAOB (PyHKUMOHanbHOro 6noka He uKCUpoBaHO W onpedensieTcs BUAOM

dyHKUMOHanbHoro 6noka. Hu B ogHom dyHkUMoHanbHOM 6noke uncno BXOOOB He npeBblwaetr 12, uncno
BbIXOOB Takke He npesbiwaeT 12.
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B yacTHOM cnyyae (yHKUMOHanbHbIM BGMOK MOXET He MMeTb BXOAOB WU BbIXOAOB. Bbile peub Wia o
AOCTYMHBIX UMW SIBHbIX BXOAAX W BbIXxoAax (PYHKUMOHArbHOrO 6rioka, T. €. TeX BXOAax-BbIXxO4ax, KOTopble MOXHO
¢cB060HO KOHUryprpoBaTb — NOAKMIOYATL K APYrMM PyHKUMOHaNbHbLIM 6riokam.

HekoTopble dyHKUMOHaNbHbIE GROKM UMEKOT HesiBHble BXOAbl M (MNK) BbIXOAbI, MMeloLWue. cneumansHoe
HasHayeHne M He AOCTyMHble ANA KoHUrypuposaHus. K Takum dyHKUMOHaNbHbIM 6rokaM OTHOCATCA BCAnrpynna
CBSI3HbIX (PYHKUMOHAanNbHbIX OnokoB: (yHKUMOHanbHble 6noku BBOAA-BbIBOAA, (PYHKUMOHAmnbHble GROKU NpuemMo=
nepeaaun, MyHKUMOHaMbHbIE BOKM OnepaTMBHOIO ynpasfeHus, MyHKUMOHAaNbHbIE 6ok Nonb3oBaTeNbCKOWnaHenm
VHAWKALMW 1 yNpaBneHus.

Kak Tonbko oAMH M3 Takmx dYHKLMOHamNbHbIX GNOKOB MCMOMb3yeTcs, ero HesiBHbIEe BXOAbl U (UMW), BbIXOAbI
aBTOMaTMYECKN COEMHSIIOTCS C annapaTypoi, 0bCnyXnBaTb KOTOPYIO NPM3BaH AaHHbIA (PYHKLUMOHANbHbIA OROK.

Hanpumep, kak Tonbko 6yAeT ucnonb3oBaH (PyHKUMOHanbHbIN GNOK aHanoroBOro BBOAA, HEsBHbIE BXOAaA
3TOro pyHKUMOHansHoro 6noka aBTomatudecku coeguHates ¢ AL cooTeeTcTBylOWEro kaHana, obpabaTtsiBaroLwmm
curHanbl. A Ha BbIxogax 3Toro yHKuMoHanbHoro 6noka 6yayT cdopmupoBaHbl OBLEAOCTYNHbIE/ CUrHanmbl,
3KBMBANIEHTHbIE CUrHaNam, NoCTynaloLyM Ha aHanoroBble BXOA4bl KOHTponepa.

MoaTomy, ecnu Ha BXoA Kakoro-nmbo gyHKUMOHanbHOro 6noka Hy>kHo NoAAaTh aHanorosbIN CUFHaN, 3TOT BXOA
npu nNporpamMMvpoBaHWM cregyeT COeaMHUTb C COOTBETCTBYIOLUMM BbIXOAOM (MacliTabupoBaHHbIM MNN  He
MacLlTabrpoBaHHbIM) dYHKLMOHaNbHoro 6rnoka aHanorosoro Beoga AlN (puc. 4.3).

PucyHok 4.3 - @yHKUUOHarbHbIU 610K aHaro208020 8800a C HESIBHbIMU 8x00amu

HesBHble BxoAbl 1 BbIXOAbl HA [PadUNYecknx cxemax yHKUMOHanbHbIX 6nNoKoB He oTobpaxatoTcs.

Bce Bxogbl u napameTpbl (OYHKLMOHANbHOro 6MoKa, MMeKT CKBO3HYyK Hymepauutio oT 1 go 99. Bbixoapl
dyHKUMOHanNbHOro 61oka Takke HyMEPYIOTCA, ABYX3HauYHOM AecAaTu4Hon umdpon ot 1 go 99.

Ecnn napameTpbl pyHKUMOHaNbHOFO Bioka ABMATCA CBSA3aHHLIMU NapameTpamu, T.e. MOAKMOYEHHBIMU K
Kakmm-nnbo BbIxodaM Apyrnx 6noKoB, TO UX HYMepauMsa OCyLLEeCTBMSETCH CO CMEeLleHUeM, paBHbIM MaKCMMarnbHOMY
Homepy Bxoda.

B kaxxgoM KOHKPETHOM  (PYHKLMOHANbLHOM OFOKe, YMCNO BXOAOB U (UNU) BbIXOAOB MOXET ObiTb MeHbLue
YKa3aHHOIO MakCUMarbHOrO 3Ha4YeHNs.

4.3.2 PekBU3UTbI PYHKLMOHaNbHLIX 6NoKOB
B obwem cnyvyae 6uBANOTEYHBIN DYHKLMOHAMNbHLIN BOK UMEeT CneayioLwme pekBm3nTbl:

* 6GMOINOTEYHBIN HOMED, COOTBETCTBYHOLLIMIA HOMEDPY BbINOMHAEMON OYHKLUN;
» 6a30BbIM aOpPeC PErMcTPOBON 06nacT NnapameTpoB;
* MoauduKaTop pasMepa, onpeaensitowmin, HanpMMep, KONM4eCcTBO BXOA0B Groka u T.n.

BubnuoTteyHbin HOMep npeacTaBnsieT COOON ABYX3HAYHYI AECATUYHYIO LMpYy M ABMSETCS OCHOBHbLIM
napamMeTPOM, XapakTepuUsyoLLMM CBOMCTBA (DYHKLMOHANbLHOro Brioka.

B 6ubnnoTteke KOHTponnepa HeT HU OOHOrO (PyHKLUMOHANbHOro 6roka, KoTopbld He uMen Gbl HoMepa, HO B
avanasoHe uyucen ot 00 pgo 99 ecTb HOMepa, KOTOPbIM HE COOTBETCTBYET HU OOWH M3 UMEIOLUUXCS TUMOB
YHKUMOHaMbHbIX 6rokoB: TakMe HOMepa HasbiBaOTCA «MYCTbIMU» U 3TUM HOMEPaM YCIIOBHO MOXHO MOCTaBUTb B
COOTBETCTBUE MOHATUE «MYCTOro» (PYHKUMOHanbLHOro 6noka. «[lyctony» dyHKUMOHanbHbIM 6Nok He umeeT BXOOOB-
BbIXOZ0B, HVKaKoW paboTbl He BBLIMOMHSET U He BMUSAET Ha paboTy ApYrnx yHKUMOHamnbHbIX GNIOKOB, HO B MamsATK
3aHUMaeT onpeaesieHHoe MecTo U TpebyeT HEKOTOPOro (HEGONLLIOro) BpeMEHM Ha 0BCnyXMBaHUe.
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O6bluHO MoaudukaTop 3a4aeT YMCO OJHOTUMHBLIX BXOAOB UMW OMnepaLnii, KOTOpble MOXET BbINOMHATL OAUH
dyHKUMOHanbHbIN 6nok. MoandukaTop pa3vepa Takke 3aaaeT AONOMHMTENbHbIE CBOWCTBA (DYHKLMOHANBLHOMO 6110Ka.
Hanpumep, B cymmartope mopudmkatop pasmepa 3agaeT uucno cymmumpyembix BXOOOB, a B nporpamMMHOM
3aaT4mKe — YMCNO Y4acTKOB MporpamMmmebl 1 T. M.

Moaucdmkatop pas3mepa (konmyectBa Bx04oB) ycTaHaBnuBaeTca Ha YPOBHE 2 nporpammupoBaHus
YHKLMOHArmbHbIX 6r10KOB.

Psg dyHKUMOHanbHbIX 6110KOB (HanpyMep, MHTErpUPOBaHWSA, YMHOXEHWSA 1 T. 4.) MoaudmkaTopa He UMeerT.

®yHKUMOHaMNbHbIE GNOKM OAHOTO TUMA C OAHUM W TEM Xe HOMEPOM (YHKLUUW, UCMOMAb3YyeMble B Pa3HbIX
6nokax, MoryT UMeTb MHANBUAYaMNbHBLIN MOANMUKATOP B KaXKA0M (DYHKLIMOHANbHOM Brioke.

Hanuuune moamdumkaTopa CyLLeCTBEHHO pacLuMpsieT BO3MOXHOCTU (PyHKLMOHanbHbIX 6riokos. Hanpumep, npu
ncnonb3oBaHun yHKLUMOHanbHoro 6noka mHorosxogosoro U, oanH 6nok mMoxeT nMmeTb YeTbipe BXOAa, a B OpYrom
crnyyae Tpu - CM. Nnpumep Ha puc. 4.4.

PucyHok 4.4 - BnusiHue Modughukamopa pasmepa

BasoBbIN agpec perucTpoBol obnacti napamMeTpoB. [lapameTpbl Kaxgoro gyHKUmMoHanbHoro 6roka
OOIMKHbI pasMeLlaTbCcs B perMcTpoBor obnactn apyr 3a Apyrom, no nopsigky, HaduHas ¢ agpeca 0000, ykasaHHOro B
COOTBETCTBYHOLLEM peKBU3UTE (PyHKUMOHAMBHOro 6nokay To ectb 6a3oBbIi agpec (PyHKUMOHANbLHOro 6roka — 3TO
HOMEp SYENKM PerMcTpoBor obnacTn NamsiTi KOHTponepa B KOTOPOM AO/MKEH pasMeLlaTbCs NepBbi MapameTp 3Toro
dyHKUMOHanbHoro 6noka. ba3oBbli¢ agpec peructpoBoi obnactm napameTpoB dyHKUMOHanNbLHOro 6noka
HacTpavBaeTca nonb3oBatenem /B - pexume [NMPOTPAMMUPOBAHUA Ha ypoBHe  KOHGUrypupoBaHus
yHKUMOHanbHoro 6roka (yposHe No2).

4.3.3 MporpammupoBaHue PyHKUNOHANbHBLIMU GrioKaMm
Mpu nporpamMmmypoBaHn OyHKLUMOHANbHBEIMU Gnokamu B 6ONbLUMHCTBE Cny4YaeB AeWCTBYIOT Npasuna:

* (PYHKLMOHAfBHBIM BRokaMm mpuUcBamMBaloTCs MOPSIAKOBbIE HOMEpa, KOTopble WAaeHTUMUMPYOT 6rok B
cucTeMe, a Takke onpeaensioT,ouepeaHOCTb BbINONHEHMS! GIOKOB B NporpaMme;

* oyHKLMOHaNbHOMY BRIOKY MOXET ObITb NPUCBOEH MOGOM NOPSAKOBLIA HOMEP;

* B 04HOW nporpamMmme hyHKLMOHarnbHble GNIOKU OLHOIO M TOrO e TUMa MOXHO UCNOMb30BaTb MHOTOKPATHO;

* He MOXET ObITb CBOOOAHBLIX (HEMOAKIIOYEHHBIX) BXOA0B (DYHKLMOHANBHOrO 6roka;

¢ OonycCKakTCA CBA3WM BXOOOB U BbIXOO0B noboro Tmna, T.K. npeo6paaoBaHV|e TUNOB OCYyUleCTBNAeTCA
aBTOMaTU4eCcKun.

W3 aTx npaBuni nmerotcsa cnegywouimne UCKNnYeHna:

L Ana HeKoTopbIX. (PYHKLMOHAsbHbLIX GNOKOB MMEEeTCS OrpaHUYeHne Ha KpaTHOCTb WX WCMOMNb3OBaHWUSA B
npéaenax ogHoro koHTpomnnepa. Tak, yHKUMOHanNbHbIN 610K aHanoroBoro BBoAa MOXHO MUCMOMb30BaTh NUWb NATb
pas - aTM NATb PYHKUMOHarbHLIX GroKa OXBaTbiBalOT BCE aHarioroBble BXOAbl M €ro NMOBTOPHOE MCMOfib30BaHUe
NULWEHO cMbiciia. AHAMOMMYHbIE OrpaHMYeHust (Mo aHanorMYHbIM MPUYMHaAM) UMEKT ApyrMe PyHKUMOHamnbHbIe GIoKM
BBOZa-BblBOAA UH(OPMaLUN.
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4.3.4 MporpamMmmHas moaenb hyHKUMOHaNbHOro 6110ka

MporpammHas Mogenb yHKUMoHanbLHoro 6noka npeacrasneHa Ha puc. 4.5.

Moaudunkartop
pasmepa
PyHkups bnioka ——— | Func Block (xx)-m NN
INP1 101 MapameTpbl
onoka:
INP2 102 01 01| OUT
NP3 o3| 02
INP4 |04
YY ‘
Mporpammupyembie peructTpbl: MapameTpbl
(napameTpbl 6noka) 6rnoka:
BazoBbIt agpec — » [0o00 01
nepeoro 6rnoka EEE;_ 02
0003
BbasoBbIl agpec > (553
ceaytouoro brioka 90y YY

PucyHok 4.5 - lNpoepammHast modesib QYHKULUOHanbHo20 bioka

4.4 Bo3MOXHOCTU KOH(pUrypuposaHus

4.4.1 3apaum KOHUrypupoBaHus

B npouecce KOHpMrypmpoBaHsa Ans Kakgoro BXxoga Kaxaoro yHKLuoHansHoro 6rnoka 3agaeTcd MCTOYHMK
curHana (3gecb v fanee MeloTCs B BUAY. TORLKO SBHblE BXOAB! 1 BbIXOAbl (DYHKLMOHAMNbHBLIX O1T0KOB, HesIBHbIE BXOAbI
M BbIXOAbl MMeT (UKCUPOBAHHYIO «MPUANCKY» W KOH(urypupoBaHuilo He nognexar). Bce BO3MoOXHOCTU
KOH(pMrypmpoBaHua oAMHAKOBbI KaK Ans BXOAOB, Tak U Ans napameTpos, NO3TOMY B AanbHEWLWEM MEXAy HUMWU He
AenaeTcs pasnuuus.

He moxeT 6bITb cBOOOAHBIX:(HENOAKMIOYEHHBIX) BXOAOB (DYHKLMOHaNbHoro 6noka.

CvrHanbl, nogaBaemble Ha BXOAa NOCTYNaloT C BbIXOAOB (PyHKLUMOHanbHbIX 6nokoB. MNpu koHurypauumn ons
BXOA0B 3a4aeTcsd HoMmep (PyHKLMOHanNbHOro 6noka n HoMep BbixoAa, K KOTOPOMY NMOAKII0YAETCA AaHHbIN BXOA.

YKasaHHble KOHMUrYPaLUOHHLIE BO3MOXHOCTW MO3BOMAT CTPOUTb YNpaBnsoLlMe CTPYKTYPbl CaMbiX
pasnuyHbIX KOHUrypauun. Tak, CBA3W BXOAOB C Bbixodamy (PYHKLUMOHamNbHbIX OfOKOB MO3BOMSAIT BbIMOMHATHL
CMOXHYI0 anropmTMM4ecKyro 06paboTKy cUrHanos.

AHanormyHas cBsA3b  MapameTpoB YHKUMOHAmMbHbIX OrnoKoB MO3BONSET BbINOMHWTE aBTOMaTnyeckoe
n3mMeHeHune noboro napameTpa HAaCTPOViKM (aBTOMNOACTPOWKA).

4.4.1.1 UHBepcusa curHanos

Pacwupenuntio hyHKLMOHANbHBIX BO3MOXHOCTEN CINYXWUT elle OfHa BO3MOXHOCTb - CUrHam Ha OUCKPETHOM
BXofe NpuiHeo6XoANMOCT MOXXHO MHBEPTMPOBATb.

Ona HenpepblBHbIX CUIHaNOB M CB3siHbIX CBOWCTB MHBEPCUS HE MCMONb3yeTcsi, ANs AUCKPETHbIX CUrHanoB
o3Ha4aeT uameHeHue coctosiHus (3ameHy 1 Ha 0 u 0 Ha 1) cm. puc. 4.4, 4.6.

BO3MOXHOCTb MHBEPTMPOBaHMSA NO3BOSMSIET, HAaNpPUMep 3anyckaTb UNn cbpackiBaTb TaiMep He nepegHuM, a
3a4HUM (PpOHTOM curHana u T. 4.
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4.4.2 MpaBuna KOHUrypupoBaHus

BO3MOXHOCTW KOH(PUIYpMPOBaHUS He 3aBUCAT OT PyHKUMOHanbHOro 6rnoka u onpefensoTcs CrneayoLwmmu
npasunamu (puc. 4.5):

* He moxeT BbITb CBOGOAHbLIX (HEMOAKMIOYEHHBIX) BXOA0B PYHKLMOHANLHOro 6rioka.

* Ha mobom Bxoae (yHKUMOHanbHOro 6roka curHan MOXHO WHBEpTMpoBaTb (B MCXOAHOM  COCTOSHMM
MHBEPCUS OTCYTCTBYET).

* K mobomy Bxogy noboro yHKUMOHANLHOrO 6roka MOXHO MOAKMYUTL CrneumasibHbI MYHKLMOHAMbHBIN
610K, KOTOpPbLIN 3a4aeT CUrHan B BUAE 3HAYeHUs (KOHCTaHTbl Un koadduumeHTa).

* Boixoga dyHKUMOHanLHOro 6y10Kka MOryT octaBaTbCsi CBOGOAHLIMU (HEMOAKMIOYEHHBIMN).

Ha puc. 4.6 npeacrtasneH npumep KOHUrypmpoBaHus.

PucyHok 4.6 - lMpumep KoHpu2ypuposaHus

EavHasa cuctema ycnoBHbIX 0603HaueHn QYHKUMOHAMNBHBIX BIIOKOB: MX NOPSAKOBLIX HOMEPOB B NporpaMmme
nonb3oBatensi, obo3HayeHne Tuna (dPyHkUuM 6noka) M O6ubnuoTeuyHbln HomMep 6noka, a TakKe 3HayYeHue
MoamdukaTopa pa3mepa (konuyectsa BXOA40B) NpmBoauUTes B pasgene 4.3.1.

Ha puc. 4.6 npeacraeneHbl pasnuyHbie NpUMeEpPbl Y BapnaHTbl KOHPUIYPUPOBaHUS:

1) nokasaHa cBA3b PyHKUMUOHaNbHOrO Broka mHoroexogosoro M 14-MULTI_AND(20)-03 1 dyHKUMOHansHoro
6noka auckpetHoro Bxoga 01-DIN(06). [ns obpasoBaHus OaHHOW CBA3WM, HAa ypoBHE KoHdwurypauuu, Bxog 01
dyHKumMoHanbHoro 6noka 14-MULTI_AND(20)-03 nogkntovaetcs K Beixoay 01 dyHkumoHansHoro 6rnoka 01-DIN(06).

2) nokasaH BapuaHT KOHMWUrypauuu, npu KOTOPOM [ABa BHELUHUX BXOAHbLIX AMCKPETHbIX CUrHama v OAuH
KO3(puUUEHT (B AaHHOM cry4yae pofb »KO3hdUUMeHTa BbIMOIHAET JorMyeckass nepeMeHHas, YCTaHOBIEHHas
dyHKUMoHanbHbIM 6rokom-10-SP(53) obpabateiBatoTcs yHKLMOHANBHBIM GIOKOM MHOrOBXOA0BOroO nornyeckoro U
14-MULTI_AND(20)-03 B COOTBETCTBUMU C 3aBUCKMOCTbIO:

dOT =dIN1 & dIN2 & dINS.

roe: dOT - pesynbrat.obpabotkn, dIN1; dIN2 - guckpeTHble curHanbl, noctynawwme Ha Bxog KoHTponnepa, dIN3 -
ko3 pmumneHT, mpuHumMatowniirsHadeqma 0 unu 1 n yctaHaBnMBaeMbli ONepaTopoM BpyYHYHO. [ins noaknioyeHns K
AVICKPETHbIM BXOAaM KOHTpPOMiepa UCnonb3yTcs yHKUMOHanbHble 6rokm BBoAa AnckpeTHbix curHanos 01-DIN(06)
n 02-DIN(06). Bxoabh014 02 cdyHkumoHanbHoro 6noka mHoroexogosoro M 14-MULTI_AND(20)-03 noakntodaroTcs K
Bbixogy/01 6rnoka 01-DIN(06) v Bbixogy 01 dyHkumoHansHoro 6noka 02-DIN(06), a Bxoa 03 dyHkumoHanbeHoro 6roka
mHoroBxogosoro M 14-MULTI_AND(20)-03 nogkntovaetcs k 6noky 10-SP(53) ons 3agaHna nornyeckon nepeMeHHon.

3) BbixogHol curHan dyHkumoHansHoro 6noka mHorosxogosoro M 14-MULTI_AND(20)-03 nogaetcs Ha 1-i1
ANCKPETHBIN BbLIXOA KOHTponnepa, ana 4vero Ha Bxoa 01 6roka guckpeTtHoro Bbixoga 21-DOT(09) nogkntoveH 01
BbIxof, 6noka mHoroBxogosoro N 14-MULTI_AND(20)-03. CurHan Ha Bxoae 01 dyHKUMOHanNbLHOro 6rioka ANCKPETHOro
Bbixogaa 21-DOT(09)mHBepTMpyeTCS.

4) Ha puc.4.6 nokasaHa MHBEPCUsi BXOLOB CrieayrLmx yHKLMOHamNbHbIX BIOKOB:
Bxon 02 n 03 6noka 14-MULTI_AND(20)-03, Bxoa 02 6noka 16-TIMER(38), Bxog 02 6noka 19-OR(21), Bxop,
01 6noka 21-DOT(09).
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4.5 CvrHanbl 1 napamMeTpbl
4.5.1 Tvnbl cMrHanos, NapaMeTPOB U TUMNbI AaHHbLIX

HecMoTps Ha TO, YTO BXOAHblE W BbIXOAHbIE CUrHanmbl KOHTponnepa MoryT 6biTb TONLKO ABYX BMAOB -
aHanoroBble M OWCKpPEeTHble, (DyHKUMOHAanNbHble BMoKM paccumTaHbl Ha 0B6paboTKy curHanos, MMeloWwme HonbLIvE
pa3Hoobpasusi.

Hanuune 6Gonee pa3HOOGpasHbIX CUrHaNoB CBA3aHO C ABYMsS obcTositenbcTBamu. Bo=mepBbix, B COCTaBe
6nbnmnoTekn ectb PyHKUMOHamNbHbIE GNOKU, CBA3aHHbIE C OTCYETOM pearibHOro BpeMeHu (Tammepsl, nperpamMmmHbie
3a4aTyvkM U T. M.) U CO CYETOM 4mcra cobbiTuin (cyeTumkun). Bo-BTOpbIX, Kak ykasbiBanoch B n. 4.3.1, napameTpbl
HaCTPOWKN (PyHKLMOHanNbHbIX 6MOKOB 3a4aloTCs C MOMOLLBIO CUTHaNOB Ha €ro HacTpoeyHbIX BXOAax, a napameTpoB
HACTPOWKN C TOYKM 3peHmns nx popmaTa umeroT 6onbluoe pasHoobpasue.

B 1abn. 4.1 npepcTtaeneH MornHbIA NepeyeHb curHanos, obpabaTtbiBaeMbiX PyHKUMOHaNbHbIMKU Griokamu. B
CBA3M C TeMm, YTO MapaMeTpbl HaCTPOMKUW MOryT 3a4aBaTbCsl aHanorM4HbIMM CUrHanamu, nocTynalWuMmn Ha
HacTpoeyHble BXOAbl PYHKUMOHaNbHbIX 610KOB, B Tabnuvue He AenaeTcsa pasnuyns.Mexay cvrHanamu u-napametpamm
HacTpovikn. B Tabn. 4.1 npvBeneH MakcMMarnbHbIA AnanasoH U3MEHEHUs] CUrHafoB. B KOHKpeTHOM (yHKLMOHaNbHOM
6rnoke 9aTOT [Avana3oH MOXeT ObiTb orpaHuyeH. Hanpumep, BbIXOOAHOW curHan yHKUMOHanNbHOro 6Groka
perynmpoBaHUsa OrpaHUYeH YCTaHOBIEHHBIMWU YPOBHSMW BCTPOEHHOrO OFPaHWYUTENS WU Hanpumep, YUCMOBON
CWrHar, XapakTepuaylLwmuii HoMep TeKyLLero yyactka nporpamMmmbl, orpaHMYeH napaMmeTpom (pyHKLMoHansHoro 6rnoka
nNporpaMMHOro 3agaTynka, 3a4atoLLero KonM4ecTso y4acTKoB, U T. M.

MepeyeHb curHanos, o6pabaTtbiBaeMbIx PYHKLMOHANbHBIMU GrioKkaMu, BKAKOYAET cnegyoLime TUnb:

* aHanoroBbIV (M3MepsieMble NapameTpbl, 3Ha4YEeHNe aHanoroBbIX BXOAOB-BBIXO40B, TEXHUYECKNe
eOVHULBI, KO3 MULNEHT, CKOPOCTb N3MEHEHNSI NapaMeTpa U T.n.);

* ANCKPETHbIN, UMMNYNbCHBIN;

* YMCIOBOM;

* BDEMEHHOW (YCTaBKa BPEMEHU, ANUTENBHOCTb MMMYFbCa).

B koHTponnepe MWK-52 Bce onvcaHHOe Bbille ,MHOFrOOOpa3ve TUIMOB CUrHanoB M napameTpoB HacTPOMNKM
o6cnyxuBaeTcs obLenpUHATEIM HABOPOM TUNOB AaHHbIX:

Mpn saTom obecneunBaeTcs NPocTon MHTepdeic ¢ Basamun gaHHbIX APYrMX sI3bIKOB MPOrpaMMm1pPOBaHNs, YTO
cnocobcTByeT yHudMKaumm 1 pas3suTUIO NporpaMmMHoro obecriedenunss KoHTponnepa. B tabnuue 4.1. npeacraeneH
Habop TMNOB AaHHbIX A3blka, NCMOb3yeMbIX NPY peanu3auunm yHKLUUOHabHbIX 6110K0B.

Tabnuua 4.1 - Tunbl aHHbIX

o KonuyectBO
. O0bem 3aHMMaemon
HaumeHoBaHue TuNa Avana3oH nameHeHus namMsiTY Mcnosnb3yembiX
peructpoB
OunckpeTHOE 0 vnn 1 2 6anta 1 perncTp
Llenoe ctangapTHoe -32768 4.. 32767 2 banTa 1 peructp
Llenoe anvHHoe -2147483648 ...,2147483647 4 banTa 2 pernctpa
BeLecTBeHHOE 3,4x10 °° ... 3,4x10,"° 4 Gaiita 2 perucTpa

*

Mpumevanne. [OunanaszoH M3MEHEHWS TUMOB [aHHbIX Ha fMUEBOM MaHEenuM KOHTPONMepa OorpaHudeH
COOTBETCTBEHHO Yncnamm ot —9999 no 9999.

CooTBeTCTBME TWUMOB [AAHHBIX, "TUMOB CWUrHamNoOB W NapameTpoB HACTPOWKM (DYHKLMOHANbHbBIX GrokoB

npuBeneHo B Tabnuue 4.2.
Tabnvua 4.2 - CooTBETCTBME TUMOB AaHHBIX, TUMOB CUrHANOB U NapaMeTpOB HACTPONKM

CwurHanbl 1 napameTpbl HACTPONKMN

yHKUMOHaNbHbIX 6GFIOKOB

1 AnarnoroBbilt (M3MepsiemMble NapaMeTpsbl, [ % unu TexHu4eckne eavHnub BelecTBeHHbIN
3HaYeHne aHasoroBbiX BXO40B-BbIXOA0B,
TexXHU4Yeckne eanHULbIl, KOAMMULUEHT,
CKOpOCTb U3MEHEHUsI NapamMeTpa U T.M.

PasmepHocTb Tunbl AaHHbIX

2 [OncKpeTHbI, UMAYNbCHBIN 0/1 Llenoe ctaHgapTHoe
3 YucnoBon - Llenoe ctangapTtHoe
4 BpeMeHHol (Bpems, AnNNTENbHOCTb yacbl, MUHYTbI, CEKYHAbI, AeCATblE A0NM cekyHa, | Llenoe anuHHoe
umnyneca) ansa neamkaumm: 0 — 994 59m (0 — 3599999 —

ONs U3MEHEeHUsi NapameTpoB Mo ceTn)*1
*1.. Hanpumep{ ecrnu ecmb 3HavyeHue epemeHu YY:MM:CC:[ (yacbi:MUuHymbi:ceKyHObI:0onu CeKyHO), mo
3HaqyeHue yenoeo 0nuHHozo X 6yde pasHo: X = [ + 10*CC + 600*MM + 36000*44.

PasMepHOCTL aHanoroBbIXx CUrHanoB M MapaMeTpoB, a Takke CKOPOCTM WX U3MEHEHUs onpenensietcs B
rpouecce KkanMbpoBKM KOHTpoririepa 1 MOXeT BbiTb 3agaHa Nbo B NpoLeHTax, MMbo B TEXHUYECKMX eanHULaX.

PasmepHOCTb BpeMEHHbIX MapamMeTpoB 3aJaeTcsi AMana3oHOM BPEMEHMU KOHKPETHOro (yHKLMOHANbHOro
6roka (4ackl;\MVUHYTbI UMM MUHYTbI, CEKYHAbl COOTBETCTBEHHO).

B npouecce BblMUCHEHWNIA 3HAYEHNUSI CUTHANOB M MapamMeTPOB KOHTpOsfiepa aBToMaTUYeCKn orpaHUYnBaloTCS
AVanasoHoM N3MEHEHUSI COOTBETCTBYHOLLMX TUMNOB AaHHbIX.

[Mpu KOHTpOIEe aHanoroBbIX CUTHANOB B TEXHWYECKUX eQuHMLAaX Ha LMQpPOoBbIX MHOMKATOpax paspeluatolas
CnoceBHOCTbL MHAUKauMmn He npesbiwaeT 0,001 eamHuy (1nm 0,01%).
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AHanoroBble curHanbl (OPMUPYIOTCA Ha BbIxode TakuxX (YHKLMOHANbHbLIX OfOKOB, Kak perynstopsl,
CyMMaTopbl, 3aA4aT4MKN, MHTErpaTopbl U T. A. K aHanorosbiM curHanam OTHOCHATCS Takve napaMeTpbl HACTPOWKMU, Kak
npepensl cpabatbiBaHWMA KOMNapaTopa, ypOBEHb OrpaHuyYeHns 1 T. N. HecMoTps Ha TO, YTO Ha aHanoroBbiX BXo4aX U
BbIXOAax KOHTponnepa curHan meHsetcsa B guanadoHe 0-100% Ha Bbixoge (yHKUMOHanbHbIX G61OKOB aHanorosbii
CUrHan MOXeT U3MEeHATbCA B Gonee LUMPOKOM AManasoHe — B AManasoHe COOTBETCTBYHOLMX TUMOB AaHHbIX. JTO
Nno3BOMseT, Hanpumep, cknaaplBaTth ABa Y1cna, kaxaoe u3 kotopblix paBHo 90%, n Ha Bbixode CymMmatopa nonyvars
npaBunbHbIN pe3ynbTat. Ecnu pesynbTaT Kakux-nubo BbIMMCMEHWI OKasblBaeTcs 6onblue yCTaHOBMEHHOFO Tuna
AaHHbIX, TO CUrHaM Ha BbIXOAe (YHKUMOHANbHOro 6noka orpaHnyMBaeTCs 3HAYEHUSIMU COOTBETCTBYHOLLEFO Tuna
AaHHbIX.

BpeMeHHble curHanbl oOpMUPYIOTCA Ha BbIXOA4E TalMepoB, MPOrpaMMHbIX 3a4aT4YMKOB, O4HOBUBPATOPOB 1
T. N. PYHKUMOHanbHbIX 6nokoB. K BpeMeHHbIM curHanam OTHOCATCS Takme napaMeTpbl HaCTPOWKW, Kak NOCTOSHHbIE
BPEMEHM, MPOTSXKEHHOCTb y4acTka, BpeMs BblOEPXKM U T. N. B KOHTponepe npeaycmMoTpeHbl YeTbipe pa3mepHOCTM Ans
BPEMEHHbIX CUrHamnoB: AecATble AONU CeKyHA, CeKyHAbl, MUHYTbI U Yackl. KOHKpeTHas pasmepHOCTb onpedenseTtcs
COOTBETCTBYHOLLMM TUNOM (PyHKUMOHANbLHOro 6noka (cm. Tabn. 4.2).

[na BpeMeHHbIX CUrHanoB MWHWMAsbHBIV LAr M3MEHEeHWs U YCTaHOBKWN B-AENCTBUTENBHOCTU PeanuayeTcs,
TObKO €Ccnn 3TOT wwar 6onblue BpeMeHu LMKNa, C KOTopbiIM paboTaeT KOHTPOnmep.

YucnoBble curHanbl — 3TO CUrHanbl Ha BbIXOAE CHETYMKA MNWN ApYrMx PyHKUMOHAaNbHbIX Griokax, paboTta
KOTOPbIX CBSi3@aHa C OTCYETOM COOLITUI. YMCMOBLIMM MOTyT BbITb M MapameTPbl HACTPOWKN, HAaNPUMep, YUCO MOXET
3a4aTb rpaHNYHOE 3HaYeHWe curHana Ha BblBOAE CHETYMKa, HOMep 3Tana, K KOTOpOMYy OOrKHA AepenTn rormyeckas
nporpamma u T. .

[OuckpeTHble curHanbl 060blMHO O6pabaTtbiBalOTCA  NOTMYECKUMU HPYHKUMOHaMbHbIMM  Bnokamn  u
yHKUMOHaNbHbIMN BriokamMu, CBA3aHHLIMKM C nepekrnoveHvem curHanos. OAHaKOWAWCKPETHbIMU MOryT ObiTb ©
napameTpbl HacTporkn. Hanpumep, AUCKpeTHble curHanbl B pyHKUMOHaNeHOM 6roke 3agaHusa onpeaensioT, 4oSkHa
N1 BBINOMHATLCA CTaTUyeckasa u AMHammuyeckas banaHcMposka.

MacwTtabHbin ko3acdhdruMeHT — 3TO NapameTp HACTPOMKM pana dyHKUMOHaNbHbIX 6nokos, rae TpebyeTtcs
macltabrpoBaHve curHanos. Tak, 9TOT koaddmumeHT ncnonbayeTcs B PyHKUMOHaNbHBIX 6riokax aHanorosoro BBoAa
W BblBOAA, CyMMWpOBaHuWA ¢ MmacwrabupoBaHmem un T. n. KoadduUMEHT mponopLMOHanbLHOCTU MCNoMb3yeTcs B
OCHOBHOM B (DYHKLMOHarbHbIX 610kax perynvpoBaHus.

CKOpOCTb M3MEHEHUsl aHamnoroBbiX CUrHaroOB — 9TO NapamMeTp HacTPOWKM 3ajalowuii, Hanpumep,
CKOPOCTb U3MEHEHUs Npu AUHaMU4Yeckon BanaHCcMpoBKe UMW 3agatoLen orpaHNYeHns CKOpoCTU B (PYHKLMOHANBHOM
6noke orpaHUYeHNs CKOPOCTMU.

AnuTenbHOCTbL MMNyNbca — 3TO NMapameTp HaCTPOMKW YHKLMOHANbHOro 6roka MMMNynbCHOrO BblBOAA.
OToT napameTp 3agaeT MWHUManbHYl ANMTERBHOCTE. MMNynbca, OPMMPYEMOro MMMYSMbCHBIM  PErynsaTOpOM.
AnuTensHOCTb MMMNYrbca OTCYUTLIBAETCS B AECAThIX, JONAX CEKYHAbI.

TexHuyeckne eanHULbI — 3TO NapaMeTpbl HACTPONKN (PYHKLMOHaNbHbLIX 6510KOB onepaTMBHOrO KoHTpons. C
NMOMOLLbIO 3TUX MapameTpoB 3agaeTcd dopmaTt 4uena, B KOTOPOM KOHTPONUpyeMble napamMmeTpbl (Hanpumep,
napameTp, 3agaHue, paccorracoBaHve v T. A.) BbIBOASTCH Ha MHAMKATOPbl NULIEBON NaHenu.

4.5.2 B3anmMHOe COOTBETCTBUE CUIHANOB U NapameTpoB

Mpu koHUrypupoBaHun YHKLMOHAMBHbLIX GITOKOB Pa3HOTMMHOCTE CUrHANOB Ha COEAMHSIEMbIX BXOOax He
ABMNAETCA NPENATCTBMEM ANt UX COeauHeHNsi. EQUHCTBEHHO, YTO HEOOXOAMMO MpU 3TOM Y4MTbIBaThb - 3TO B3aUMHOE
COOTBETCTBME AManasoHa N3MeHeH s pasnnyHblX CUFHASOB.

Hanpumep, ecrnu BpeMEHHOM BbIXOA TalMepa CBs3aTb C aHanoroBbiM BXOAOM CymMMaTtopa, TO 3HayeHue Ha
BXOZe cymmaTopa OyaeT onpenenaTbCacornacHo cooTHowwenmto: X = 10*T.

B3anmMHOEe COOTHOLIEHME MMEETEH He TOSbKOo Mexay HenpepbiBHbIMWA  CUTHanamui, HO WU Mexay
HenpepbIBHbIMW CUTHaNamu, C.04HOM CTOPOHBI, M ANCKPETHBIMY C Apyron. Ecnu, Hanpumep, Bxog cymMaTopa CBs3aTb
C BbIXOAOM IOrM4eckoro QyHKLMOHANBHOrO BRoka, TO NPy M3MEHEHWW CUrHamna Ha BbIXOA4Ee MOCMNEeAHEro C Hyns Ha
eOVHULY curHan Ha Bxoae cymmartopa 6yaeTt auckpetHo nameHaTbes ¢ 0 Ha 1 (eanHuy unun %).

B3anmHoOe cOOTBETCTBUE PA3NMYHbIX CUTHANOB Ha BbIXOAAX M BxoAax (yHKLMOHANbHbIX GrOKOB NpYBEAEHO B
Tabn. 4.3.

Tabnuua 4.3 - BsaaMMHOe COOTBETCIBNE CUrHanoB
CwurHan Ha Bxoge

CurHan Ha Bbixoae 6110ka (MICTOYHUK)

6noka (npueMHMK)

AHanoroBbin, X,%

BpemeHHon, T

Yucnoson, N

OuckpeTHbin, D

AnanoroBbin, X,% X=X X=10"T X=N X=0,npuD=0
X=1,npuD =1
BpemenHon, T T =uenasa 4yactb X T=T T=0,1"N T=0,npuD=0
T=01,npuD =
Yucnoson, N N = uenas 4yactb X N =10*T N=N N=0,npuD=0
N=1,npnD =
HAnckpeTHbin, D D=1,npnX>0 D =1 npn nobom T D=1,npuN>0 D=D
D=0,npnu X=<0 D=0,npuN<0



https://lizantan.com/shop/kontroller-mikroprocessornyy-mik-52

8-800-511-09-43
mlizantan@yandex.ru 26 LIZANTAN.COM

4.6 Mopsapok o6cnykmBaHusa (pyHKLMOHaANbHbIX 6110KOB
4.6.1 UuknuyHocTb paboThbl

Linknorpamma paboTbl KOHTpOnnepa npeacraeneHa Ha pucyHke 4.7. Bpemsa umkna BbINONHEHWUS NporpamMMbl
nonb3oBaTens cukcMpoBaHo u coctasnsieT 0,1 cekyHabl. BHayane obcnyxnBaeTca nepsbii (PyHKLMOHANBHBIA GMOK;
3aTeM BTOPOM W T.A4. Moka He BygeT obcnyxeH nocnedHui dyHKUMOHanbHbIM 6nok. Korga Bpems B mpedenax
YCTaHOBIEHHOIO BPEMEHM LMKa UCTeyeT nporpaMMa BHOBb NepengeT K 06CnyXuMBaHWUIo NepBorordyHKLMOHANIBHOMO
6noka.

CeaHc ceTeBoro obmMeHa C BEpPXHMM YPOBHEM YCMOBHO NOKa3aH B LMKINe KoHTpomnnepa. Ha camom gene
ceTeBoW OOMEH HOCUT CnyYaiHbIA XapakTep MO OTHOLUEHWIO K LIMKIY KOHTponnepa.

FYy }
1. CynTeiBaHWe
BXOZHBIX NepemMeHHbIX

L4
2. BoinonHeHne ogHoro
Nnpoxoaa nporpamm

¥
3. ¥YcTaHoBKa
BbDXOAHBIX NepemMeHHbIX

v

4. CeteBoil 0bmeH
C BEpXHUM YPOBHEM

P —

PucyHok 4.7 - Luknozpamma pabomsl KoHmporniaepa

ObLiee Bpemsi, 3aTpaunBaeMoe Ha oBGcnyxuBaHue yHKUMOHanNbHbIX 6rokoB Tes M MHTEpPdENCHOro KaHana
Tur, BOMKHO GbITb MEHbLUE BpeMeHu uukna, pasHoro 0,1 cek:

Tos + Tun < 0,1 cek

4.6.2 3apgepxka obcnyxunBaHua pyHKUMOHaNbHbLIX 6110KOB

B kaxgom umkne gyHKUMOHanbHbIM 6ok nonyyaeT Ha CBOW BXOAbI CUIHarbl, BbIYMUCIIEHHbIE B NPeAbiayLem
umkne yHKUMoHanbHbIMK 610Kamu, K KOTOPbIM AaHHbIN dYHKUMOHaNbHbIN 6IOK NOAKI0YEH MO KOoHurypauuu.

LinknuuHocTe obcnyxunBanns dyHKUMOHANbHbIX 6MOKOB NpMBOAMT K TOMY, YTO 3agepxka B obpaboTtke
CUrHaroB 3aBWCUT OT NopsiAka NPOrpamMMMpPOBaHUSA CoeAMHEHHbIX Mexay co6oM pyHKLMOHaNbHbIX 610KOB.

Moatomy, Hanpumep, B'cxeme puc. 4.8a obuas, 3agepxka obpaboTkn cocTaBnseT OAMH LMK, @ B CXEMe puC.
4.86 — gBa umkna.

OT0 06CTOATENBCTBO CriedyeT yuuTbiBaTh NPU MPOrpamMMmnpoBaHMmn (yHKLMOHAaNbHbIX 61OKOB.

O6uwaa pekomeHpauusa: AO19 MUHAMU3AUMW 3afepXKKn KenaTernbHo, 4ToObl (DyHKUMOHAanNbHbIN  Grnok-
WUCTOYHMK UMeNn MEeHbLUWIA-HOMEP, YeM (PYHKUMOHanbHbIM OMOK-NPUEeMHMK (BENMYMHA 3TOW pasHuLbl 3HAYEHUS He
UMeeT).

PucyHok 4.8 - 3adepixka obcnyxueaHusi
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5 CeTeBasi apxuTeKTypa
5.1 OOuee onucaHue cetn

KonTtponnep MWK-52 wnmeeT wvHTepdencHbI KaHan nocnefoBaTenbHOM CBA3WM, C NOMOLBIY, KOTOPOFO
KOHTpOnnepbl MOryT o6beanHATLCS B FOKanNbHY Uy pacrnpeferneHHyo ynpasnsioLwylo ceTb. B ceTn KoHTpoanepsbl
MoryT obmMeHuBaTbCA MHPOPMaLMEN, Kak C KOMMbIOTEPOM, Tak U Mexay COBoN.

®usnyeckas opraHu3auus ceTy npeacTasneHa B pasgene 5.2.

Jlornyeckasa opraHnsaumns ceTv npeactasneHa B pasgene 5.3 1 umeeT cregyolwiue BO3MOXHOCTU CETEBOrO
obmeHa nHdopmaumei:

1) obMeH nHopmaLmen Mexay KOHTpornepaMm (KOMNbITEP SBNSETCS AUCNETYEPOM CeTeBOro obMeHa),

2) 06MeH MHdOpMaUMen MeXay KOHTponnepamMmu 1 KOMNbTEPOM,

3) kombrHupoBaHHasa opraHusauus obmeHa, obbeauHsoLWas Bce npevmyllecTBa AByX nepBbiX cnocobos
ceTeBoro obmeHa.

5.2 dusmnyeckas opraHusaumsa cetm

KoHTponnepbl B ceTu CBA3bIBAOTCA ApYyr C APYroM C NMOMOLLbIO BUTOW Napbl NpoBOAOB. [nnHa NuUHMM CBA3M
moxeT gocturate 1200 M (Ha OHOM CErMeHTE CeTU) B 3aBUCUMOCTU OT YCTaHOBJIEHHOW CKOPOCTU nepeaayn AaHHbIX.
[nsi yBenmyeHns AnviHbl IMHAW CBA3M, @ TaKKe KONMYECTBa CErMEHTOB - UCMONb3YHOT. MarnucTpanbHble YyCUnuTenu.

CeTb UMEET MHOIrOTOYEYHYI KOHUIypaLUmIo U LUMHHYIO Tonororuto. [nsi NOCTPOEHNS CETU KOHTPONNEPOB (80
31), nNpegHasHayeHHbIX AnA obMeHa WHdOpMauueln ¢ KOMMbTEPOM HeobXoAMMO LOMONHUTENbHOE YCTPOWCTRBO,
KOTOpOe ncnonb3yeTcs Ana npeobpasoBaHus nHtepdencos RS-232:8 RS-485 - BrNA-485 (vnn USB B RS-485 - BINK-
52).

Ecnu koHTponepbl pasmeLlaloTcs Heganeko Apyr OT gpyra (Hampumep, B npegenax OAHOro MOMeLLeHus ),
3KpaHMpoBaThb NpoBoaa He TpebyeTcs. Mpu 3HAYUTENBHBIX PACCTOSHUAX MEXAY.KOHTPONNepamMmmn n Hanuynum NoMex Ha
NVHUW NPEANOYTUTENBHO UCMONb30BaTh 3KPaHMPOBaHHY/BUTYIO Mapy:

K wWHTepdencHbIM BXO4amM KOHTPOMNEPOB, PacROfIOKEHHBIM B KpamHUX TOYKaX COEOUHUTENbHOW IUHUK
Heo6XoAMMO MOAKMIYMTL [Ba TepMUHanbHbIM pe3uctopa conpoTtusneHmem 120 Om (R1 n R2). MNogknioyeHune
pesuctopoB k koHTpornepam NeNe 01-30 He TpebyeTcsi. [logknioyeHMe TepMUHanbHbIX Pe3ncTopoB B Groke
npeobpasoBaHnsi uHTepderico BIrNAN-485 (BrU-52) cmoTpu B pykeBoAcTBe MO aKkcnnyataumm Ha Bl1A-485
(BrNMN-52). MopgkntoveHne TepMUHanbHNX pe3ncTopoB B KorTponnepax MAK-52 cm. pucyHok 5.1, 10.9, 10.10.

CTpykTypHasi cxema nogkrnoyeHns HTepgercHbIX Lenen fnokasaHa Ha puc. 5.1.

* [InuHa omeemeneHut om auHUU cessu Lo (npu ykazaHHOM criocobe nodknoyeHusi) OormkHa bbimb HauMeHbwel.

PucyHok 5:1. - CmpykmypHasi cxema rnooknoyYeHus: uHmepaghelicHbix uenet

5.3 Jloruyeckas opraHvM3auua ceTn
5.3.1 CeTeBas agpecauusi KOHTPONnepos

Kaxxagomy koHTponnepy MUK-52, noaknodeHHOMY K CeTu, NpUCBaMBaETCs YHUKamNbHLIA NOrMYeCcKnin Homep -
ceTeBOV afdpec unvM HOMep npubopa B CeTU. JTOT HOMEp YCTaHABMMBAETCS B MPOLECCe MpOorpaMMUpPOBaHMS Ha
YPOBHE KOH(pMrypauum B npoLenype «CUCTEMHbIE NapaMeTpbl» (CM. pasgen. 7).

Mopsook ceTeBbIX aApecoB B CETU HUKAK He CBsI3aH C (PU3MYECKMM MOPSAKOM BKIHOYEHUSI KOHTPOINEpPOB.
CeTeBble agpeca MoryT ycTaHaBnuBaTbCs B N0OOWM nocnefoBaTenbHOCTU UM MMETb NMPOMYCKU.

[Mpun ycTaHOBKE ceTeBbIX aApecoB AOMKHbI BbIMOMHATLCA criegylolme npasuna:

* 3Ha4YEeHne CeTeBOro agpeca ycrtaHaBnmeaeTcs B npegenax 0-255;

* KOHTPOMMep, KOTOPbIN y4acTByeT B OOMeHe, He [OMkeH MMeTb ceTeBol agpec, paBHbin 0. Mpu N=0
KOHTPOJIREP NPOrPaMMHO OTKIHYEH OT CETU, U HE pearupyeT HY Ha Kakue 3anpocbl BHELLHMX aBOHEHTOB, HO NPY 3TOM
LLeJNTOCTHOCTb.CETU COXPaHSAETCS;

* MaKC/MarnbHOE YMCIO KOHTPOJIEPOB, 00bEANHAEMbIX OQHUM CETMEHTOM CETU, He OOJMKHO npeBbiwaTth 31.
Mpn Mcnonb3oBaHUKM MarncTpanbHbIX YCUITUTENEN KONTMYECTBO KOHTPOINIEPOB HE AOIMKHO NpeBbiwaTth 250;

* B O[JHOW CETU He OOIMKHO ObITb ABYX Ui Oonee KOHTPOSNEPOB, MMEKLLNX OANHAKOBbLIV CETEBOM agpec.
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5.3.2 Bo3moxXHOCTU o6MeHa uHdopmaLmen Mexay KOHTponsepamMmum

O6MmeH mHopmauven mexay KOHTponnepamy OCyLeCTBNSeTCH Ha YpOBHE CUrHanoB w/vnv napameTpos
YHKLMOHArbHbIX 6r10KOB.

WHnumanusaumio obMeHa mHgopmaumein mexagy KOHTponnepamu npousBoAvT MacTep-yCTPOUCTBOnCeTN —
KOMNbIOTEP UNW APYron KOHTponep, Nockinas B ceTb CneuuanbHyo LUMPOKOBELLanbHY0 KOMaHay O Havarne ceTeBoro
obmeHa. KomnbioTep (Mnun Apyron KOHTpOnep) ABNsAsCk AUCNeT4epoM ceTeBoro omMeHa NpoBOANT CUHXPOHU3ALNIO U
KOHTpOnb Hag obmeHom no cetn. KoHTponnep (gucnetyep ceTeBOoro OOMeHa) [OSKeH.. MCMonb3oBaTb
dyHKUMOoHanbHbIN 6rok LAN_SV(1).

dusmyeckas opraHu3auus ceTu npeacTasneHa B pasgene 5.2.
Mpu cBA3M yHKLMOHaMNbHbIX 6NOKOB Yepe3 ceTb UMeeTcs psg 0CobeHHOCTEN:

* HenocpeacTtBeHHO CBs3bIBaTb (YHKUMOHAmNbHbIE ONOKM Yepe3 CeTbryHENb3S - WAns.«Takonh CBS3N
UCMNOMNb3yHTCS OBa cneumanbHbIX yHKUMOHanbHbIX 6rnoka: 6nok nHTepdencHoro BbiBoga LAN_OUT(04) n 6nok
uHTepdgericHoro BBoga LAN_IN(03).

* Ecnu BbIXxogHble cwrHambl Kakux-nbo yHKUMOHanNbHbIX OMNOKOB [OMmkHbI MepegaBaTbCA B Apyrue
KOHTpOnnepbl, COOTBETCTBYIOLLME BbIXOAbl PYHKLMOHANbHBLIX O10KOB MO CTaHAAPTHOM NpoLueaype KOHpUrypupoBaHust
NOAKMNIoYaTCH K BXoAaMu yHKUMOHanbLHoro 6noka nHtepdencHoro sbisoga LAN_OUT(04).

* Ecnu kakue-nmbo yHKunoHanbHble 610KM OQHOrO KOHTpONnepa AOMKHbI MPpUHUMaTh CUrHanbl OT APYroro
KOHTponnepa, Ux BXOAbl NO CTaHAAPTHOW KOHMUrypauum coeguHsaTca C BbixoAamusbnoka vnHTepdencHoro Beoaa
LAN_IN(03).

* OanH hyHKUMOHanbHbIM 6nok nHTepdericHoro Beoaa»LAN_IN(03) opraHusyeT cBSA3b TONbKO C OOHVM
dyHKUMOHanNbHbIM  6riokom  MHTepdpencHoro BbiBoga LAN_OUT(04) ppyroro koHTponnepa. Ecnu  gaHHomy
KOHTponnepy Heobxooumo CBSA3aTbCA C HECKOSIbKMMMW KOHTponnepamm,»B HeM HE0Bbxooumo 3anporpaMmmMupoBaTh
HEeCKONbKO PyHKUMOHarnbHbIX 6riokoB nHTepdencHoro Beoga LAN_IN(03).

« B dyHKkuMoHanbHOM 6noke wuHTepdelricHoro..BBoda. .LAN._IN(03) wycTtaHaBnuBaeTca ceTeBON agpec
KOHTPOSNEepa-UCcTo4YHMKa, T.€. TOro KOHTPOMNepa, OT KOTOPOro 6yAYT NONYyYeHbl AaHHbIe.

* B kaXkgoM KOHTponnepe MOXeT yYCTaHaBMMBaTbLCSA MB0e YNCNO PYHKUMOHANbHbIX BrIOKOB MHTEP(ENCHOro
BBOAa-BbiBOAA. KaXabli KOHTPOMNNep MOXET nepefaBaTtb B CETb MPOU3BOSIbHOE KONMYECTBO CUrHAmMOB.

B kayecTBe npuMepa Ha puc. 5.2 nokasaHa CBA3b. ABYX KOHTPOMNNEPOB, NMetoLwux ceTeBble agpeca 05 1 11.

Mpu gaHHOM KOHUrypaumm:

1) Bxog 01 6noka aHanorosoro Bbixoga 15-A0T(08) koHTponnepa Ne2 yepes ceTb nogknioyeH Kk Boixogy 01
6noka cymmmpoBanus 05-SUMM(13)-02 koHTponnepa Ne9.

2) Bxog 01 6noka nornyeckoro I 17-OR(21) koHTponnepa Ne2 yepes ceTb NOAKNIOYEH K Bbixogy 01 6noka
norudeckoro M 12-AND(19) koHTponnepa Ne9.

Bonee noapo6Ho GMbnnoreka M onucaHve yHKLMOHanNbHbLIX GrIOKOB, B TOM YMcrie 6roKoB MHTepdeNcHOro

BoiBoga LAN_OUT(04) n uHtepdpeincHoro BBoganLAN_IN(03) npencrtaBneHbl B pykoBOACTBE MO 3KCMyatauuu
lMPMK.421457.005 P32.

PucyHok 5.2 - Cesi3b d8yx KOHMPOepos Yepes ¢hyHKUUOHarnbHbie 6110Kku UHmMepgelicHo2o 8800a-68b1800a
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5.3.3 Bo3moxHOCTU 0O6MeHa uHcopmaLmen Mexay KOHTposnsiepamMm U KOMMNbIOTEPOM

WHnumanusaumio obmeHa uHdopmaumnen Mexay KOHTponnepamm npous3BoauT MacTep-yCTPOWCTBO CETU -
KoMnbtoTep. B ceT BoamoxHa cBA3b MexAy NobbiM KOHTPONNEPOM Y KOMNBIOTEPOM.
®usnyeckas opraHu3sauusa ceTv npeacTasneHa B pasgene 5.2.

KomnbloTep MOXeT B3auMOoAeCTBOBaTb C KOHTPOSIIEPOM Ha CreayowmxX YPOBHSIX:
- Ha YPOBHE BXO[0B-BbIXOA0B (PYHKLIMOHANBHOrO Grioka,
- Ha ypoBHE MpOrpaMMUPYEMbIX PEerucTpoB — napamMeTpoB (pyHKLMOHanbHOro Gioka (CM. Mogenb Groka

puc.4.5).

Mpn obmeHe nHopmaumeln ¢ yHKUMOHANbHLIM GNOKOM ykasbiBaeTcsi HOMep 6noka, a npu obmeHe ¢

nporpaMMMpyemblMn PErMcTpamu - Homep perucTpa.
KomMnbioTep nocbinaeT KOHTPONepy 3anpoc Unn KOMaHAy 1 Nony4YaeT OT KOHTPONEpPa,CoOTBETCTBEHHO OTBET
unu nopTeepxaeHve (cMm. puc. 5.3). 3anpoc nocbinaeTcs KOMMbIOTEPOM  NPUsHEOOXOAUMOCTU «AOMY4NTb OT

KoHTponnepa (dyHKUMOHanbLHoro 6rioka) Kakyto-nmbo nHdopmMauuio.

= 3anpoc g

P = G

Oteer EEE: §

-4 can |

- S - )
] I Komanna
[MoaTBepHaeHHE
KomnetoTep KoHTponnep

PucyHok 5.3 - Budbi coobuwieHul.apu.cesa3u.c KOMAbMePOM

MonyunB 3anpoc, KOHTPONMEpP roToBUT TpebyeMyto MHOPMaLMIO U NepedaeT ee KOMMNbIOTEPY B BUAE OTBETA.
KomaHga nocbinaetcs KOMNbIOTEPOM NpU HEOBXOAUMOCTU M3MEHUTBIAapamMeTpbl HACTPOKK Broka.
Mony4uB KOMaHay, KOHTPOMNEP €€ UCMOSHSET U NepedaeT KOMMAbIOTEPY NOATBEPXKAEHNME.

KomnbioTep npu o6mMeHe MHopMaLmnen ¢ KOHTposiepaMm UMeeT psig BO3MOXHOCTEN:

» 3anpocuTb 3Ha4YeHue curHana Ha noboM BXoAe v BbixoAe ntoboro 6noka B Ntobom KOHTponnepe.

» 3anpocuTb 3HaveHue nboro napameTpa HacTpowku noboro 6noka B Nt6OM KOHTpoOnnepe.

* iameHuTb 3HadeHne nboro napameTpa noboro 6noka B NobOM KOHTponrepe.

» OcyLecTBnATb Nyck/cTON NPOrPaMMHOro 3agaTyuka.

» Banpocutb Hanuuue ownBOK By J10OOM KoHTpomnepe. MNpu paboTe C onepaTtuUBHbIMKM MNapameTpamu
KOMMNbIOTEP MOXET 3anpalumBaTb UM3MEHATb TEXKE NapameTpbl, KOTopble HabngaeT u n3meHseT onepartop, paboTas
C NULIEeBOW NaHenblo KoHTpornepa (cm. . 6).

5.3.4 BO3MOXXHOCTU KOMOMHMPOBaAHHOW OpraHu3auuMm obmeHa uHcopmaumen mexay KOHTposnnepamm
M KOMMNbIOTEPOM

KomburHupoBaHHas opraHmM3auus obMeHa, 06beauHaeT Bce NpenmyLLecTBa ABYX NepBbIX cnocoboB ceTeBoro
obmeHa:

1) o6bMeH MHdopMaLMen Mexay KoOHTpornnepamMmm (4epes KOMNbIOTEP),

2) 06MeH UHdOopMaUMen MEXAY KOHTpoNnepamMmu 1 KOMNbITEPOM.

Nornueckasi opraHu3auusi KOMOMHMPOBaHHOrO 06MeHa Mo CceTU MMeEeT criefytoLime BO3MOXHOCTU:

1) npu “0bmeHe mHOpMaLMen Mexay KOHTpomnnepamu (KOMMbKOTEP SBMSETCA AUCMNETYEPOM CETEBOrO
o6meHa), - KOHTpoRMepblMepeaaoT MHMOPMaLMIO MO CETU OT OOHOTO - APYrOMY C NMOMOLLIbIO (PYHKLMOHArbHbIX OrOKOB
ceTeBOr0 0bMeHa,

2) paHHas nepenaBaeMasi MHdopMauusi (Mexay KOHTpornepamu) Mo CeTW OKa3blBaeTCsl OOCTYMHOW W

KOMFbIOTEPY.

Takum o6pas3oM, KOMBVHMPOBaHHAs OpraHu3auns obMeHa NpPefoCTaBnNsAeT BO3MOXHOCTb CAenaTh AOCTYMNHOM
MHGOPMaLMIO \Mpu ceaHce obMeHa Mexay KOHTpOnsepamy cpasy HEeCKOMbKMM aboHeHTam CeTU: KOMMbTepy W
OLHOMY WU HECKOMBKUM KOHTpOsfiepam. YTo Tem caMbiM COKpallaeT Bpems 4OCTyna K AaHHbIM v nepuog obMeHa no
cetu.
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5.4 KoMMyHMKaUMOHHbIe PYHKLUN

CBsi3b KOMMbIOTEPA C CETbI KOHTPOINIEPOB OPraHU3yeTCcs Ha TPeX YPOBHSX: M3N4ECKOM, MHDOPMALIMOHHOM
W TPaHCMOPTHOM.

®Pusnyecknii ypoBeHb NpeaHasHayveH Anst ANeKTpUYEecKon CBA3U Mexay KOMMbITEPOM U KOHTponnepamu. Ha
du3nyeckoM ypoBHe ucnonb3yetcs uHTepdenc RS-485. duanyeckuin ypoBeHb OpraHusaumv ceTu npeactaBneH B
pasgene 5.2.

WHpopmaLmoHHbIN ypoBEHb NpuaaeT nepefaBaembliM cOOOLLEHUSAM OnpeaeneHHbIn(opMaT nepeaaBaemMoro
Kagpa: Ha nepepgatowienn ctopoHe fobaBnsieT k coobLeHnaM aapec YCTPOMCTBA, (PYHKLMOHANbBHBIA KO omnepaumn v
6anTbl KOHTPOMLHOM CYyMMbl, @ Ha NPUEMHON CTOPOHE BbiAEnsieT OaHHble W KOHTPOSIMPYET KOHTPOMbHYHK, CyMMY
coobueHus. Cmbicn coobLeHns Ha MHPOPMaLMOHHOM YPOBHE He paclunMdpoBbIBaeTCS.

TpaHCnopTHbIN  ypoBeHb  (OPMUPYET CMbICIOBOE codepxaHue cooOleHus npu nepegade u
pacLmdpoBbIBAET CMbICI 3TOr0 COO6LLEHNS Npu npueme.

WHTepdenc KoHTponnepa npefHasHayeH Ans NporpaMMUpPOBaHus U KOHUrypupupoBaHus npubopa, Ans
UCMOMNb30BaHNA B KavyecTBe YyAaneHHOro KoHTponnepa npu paboTe B COBPEMEHHbIX CETAX ynpaBneHus u cbopa
uHdopMauum (npuema-nepeaaym KomaHa n gaHHbix), SCADA cuctemax v T.M.

MpoTokonom cBsi3n no uHTepgeincy RS-485 aesnaetca npotokon MODBUS pexvnm RTU (Remote Terminal
Unit).

Ona paboTbl HEOOXOAMMO HacTPOUTb KOMMYHUKALMOHHbIE XapakKTEPUCTUKU KOHTposnepa Takum obpasom,
4yTOObI OHWM coBnaganu ¢ HacTponkamm obMeHa AaHHbIMU KOMMbOTEpPa U APYIUX KOHTPOMMEpoB. XapakTepuCTUKM
ceTeBoro obMeHa HacTpanBalTCA Ha COOTBETCTBYHOLLEM YPOBHE KOHUrypauum, cM. pasgen 7.

Mpu o6MeHe nNo nHTepdEeNCHOMY KaHany CBA3U, eCrnv NPOUCXOAUT Nepefada AaHHbIX OT KOHTPOMnepa B CETb,
Ha NMLEeBON NaHeNn KOHTpornepa muraet nHamkatop IHT.

$opmmpoBaHme obnacTv NporpaMmMupyeMbIX PerMcTpoB KOHTponnepanpeacTasneHo B pasgene 5.4.1.

KonuuyecTtBo 3anpalumBaeMbIX permcTpoB He JOSMKHO-ApeBbiwath 16. Ecnu B kagpe 3anpoca 3akasaHo 6ornee
16 peructpos, koHTponnep MUK-52 B oTBeTe orpaHnunBaeT nx KOAUYECTBO A0 NEPBbLIX 16-T1 PerncTpos.

Mpu nporpammupoBaHMK C KOMMNbOTEPA HEOOXOAMMONKOHTPONMPOBAaTL AMana3oHbl U3MEHEHUS 3HaYeHWn
napameTpoB, yka3aHHble B Tabnuuax 4.1-4.2.

Ons obecneyeHus MUHUMMArNbHOTO BpPEeMEHWMmPEakuMn Ha 3anpoc ot OBM B KOHTponnepe cyuiecTByeT
napameTtp - «Tamm-ayT Kagpa 3anpoca B CUCTEMHbIX TakTaxmkoHTpornnepa 1 Takt = 250 Mkc». MuHumansHO
BO3MOXHbIE TaM-ayTbl A1 pa3fnnMYHbIX CKOPOCTEN NpUBEAEHbI B TabnuLe 5.1:

Tabnuua 5.1 - Taim-ayT kagpa3anpoca

Bpems nepenaum Tanm-ayr,
CkopocTb, 6uT/Cc Kaapa 3anpoca, B CUCTEMHbIX TaKTax
MCeK 1 TakT = 250 MKC
2400 36,25 135
4800 18,13 70
9600 9,06 35
14400 6,04 25
19200 4,53 20
28800 3,02 15
38400 2,27 12
57600 1,52 8
76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

Bpemsa nepegain kagpa 3anpoca - naketa n3 8-my 6ant onpeaensaeTcs COOTHOLIEHNEM
(r@e: oavH nepegasaembinn 6ant = 1 ctapT 6uT+ 8 6UT + 1cTon 6uT = 10 BUT):

10 6uT * 8 6anT
Tnepepaum = 1000 * ------------mu-ummummv , MCeK
V o6uTt/cek

Ecnn HaBniogatoTca yacTble cGoM Npu nepedadve AaHHbIX OT KOHTpomnepa, TO HeoGXoauMo YBENnuuUUTb
3HaYyeHve ero Tamm-ayTa, HO MpU 3TOM YYeCTb, YTO HEOBXOANMO YBENUUYUTL BPemsi MOBTOPHOrO 3anpoca oT OBM, T.k.
BCeraa Bpemsi MOBTOPHOrO 3anpoca A0MKHO BbiTb BosibLue TaiM-ayTa KOHTpornepa.
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5.4.1 ®opmupoBaHMe obnacTu NporpaMMmMpyemMbIX PErMcTpoB

Ha pucyHke 5.4 npuBegeH npumep pacnpefeneHusi Ga3oBbiX afpecoB NapameTpoB (YHKLMOHAmNb
GnokoB, YTO onpeaenseT cPopMUPOBaHHYIO 06MacTb NPOrpaMMUpPyeMbIX PEMMCTPOB KOHTPOINEpa.

BazoBbiit anpec Bnoka Ne 01

Baszoeelit agpec Bnoka Ne 02 —

BazoBbiit agpec Bioka Ne 05—

Basoeelit agpec Bnoka Ne 03 —

Basoeeli agpec Bnoka Ne 04 —

Ba3soeblin agpec Bnoka Ne 06

nporpaMmmMmpoBaHus (Cm. pasae

370 nossonseT 3admKCUpoB
panbHenwem He byget

nctea GnokoB B perncTpoBon obnactu, u ux agpecauus (npsmas) B
aMOW NporpaMmbl.

KocBeHHas agp
6rnoky B npouecce nporpa
BbINONHEHNS PYHKLNOHANbHbIX

(Homep 6noka — Homep napameTpa) 3aBUCUT OT HOMepa, KOTOpbI NpucBanBaeTcs
BaHWsi, WU3MEHEHMEe 3TOr0 HOMepa, HanpuMmep, C Uenbio WM3MEHUTb MOpPSOoK
6ynet TpeboBaTtb n3mMeHeHus1 HacTponkun B SCADA-cucteme.
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5.4.2 MODBUS npoTtokon
5.4.2.1 ®opmart 6anTa, KOTOPbLIN NPUHUMAETCA U NepeaaeTCA KOHTPONepamMmn crneaylowWwmi:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnagwun 6uT nepenaeTca nepsbIM.

Kapp coobuieHnst npotokona Modbus:

DEVICE ADDRESS
8 BITS

FUNCTION CODE
8 BITS

DATA
k x 8 BITS

CRC CHECK
16 BITS

F'oe k<16 — konv4yecTBO 3anpalumMBaemMblX perncTpoB. Ecnn B kagpe 3anpoca 3akasaHo 6onee 16 perncTpos,
KoHTponnep MMUK-52 B oTBeTE OrpaHNYMBaET UX KOSIMYECTBO A0 NepBbIX 16-TN perncTpoB.

5.4.2.2 Device Address. Agpec ycTponcTea

Appec koHTponnepa (slave-yctpoictaa) B cetu (1-255), no kotopomy obpariaetca SCADA cuctema (master-
YCTPOMCTBO) CO CBOMM 3anpocoM. Korga yaaneHHbIi KOHTponnep nocbinaeT CBOW OTBET, OH pas3MellaeT 3ToT Xe
(cobcTBEHHDIV ) agpec B 3TOM rore, YTobbl master-ycTpoincTBo 3HaNO kakoe slave-ycTponcTBo/OTBeYaeT Ha 3anpoc.

5.4.2.3 Function Code. PyHKLUMOHaNbHbLIV KO onepalumn

KoHTtponnep MUK-52 nogaepxmaet cnepyrowme dyHkuum npotokona Modbus RTU «Mukpon»:

Function DyHKLMUA MeTon apgpecauun
03 YteHune pernctpa(oB) (Ne+1) Henpsimas agpecauus
04 YteHune napameTpos(Ne+1) Henpsimas agpecauus
16 3anucb NapameTpoB Henpsmasg agpecauus
65 3anuncb napameTpoB Mpsamas agpecaums
74 YTteHue napameTpoB Mpsamas agpecauus
80 VHunumanusauma obmeHano cetu
81 O6meHnorcetn

KoHTtponnep MUK-52 nogaepxuBaet cnepytrowme yHkuun npotokona Modbus RTU «Modicon»:

Function DYHKLUMUA MeTop agpecauuu

03 YteHune n 3anuck napameTtpos (Ne+1)* Henpsimas agpecauus
YUrteHne pernctpos (Ne+200)**

16 3anycb napameTpoB Henpsmas agpecauus
65 3anucb. napameTpoB [Mpsamas agpecauus
74 YTteHne napameTpoB Mpsimas agpecaums
80 MHnumanusaums obmeHa no cetm
81 OBmeH no cetn

Moapo6HbI hopmaT PYHKLMOHANBHBIX KOAOB OnepaLlmn npeactaBneH B pasgene 5.4.4.

* [Ina YTEHMs/3anncu 3Ha4YEHMIN NapamMeTpoB 6nokoB, HE06X0AMMO UCNONb30BaTb cnenyrouyto (bopMyrly:

MopsakoBbIM HoMmep 6noka*256+(1+((Homep napameTtpa 6noka -1)*2))=PerucTtp uteHusi/3anucu

Hanpvmep, ecnu HeobxoaMmo cuuTaTb/3anucatb 3HaveHve napameTtpa SP (Homep cBoncTtBa 12)

CBOMCTB Grioka

USER(63) ¢ nopsigkoBbiM HOMEPOM 2, TO N0 hopMyre:

2+256+(1+((12-1)*2))=535

** N9 YTeHNs 3Ha4YeHW BbIXOAOB BrTOKOB, HEOGXOAMMO UCMONB30BaTh CNeayoLLY0 hopmyny:
MopsakoBbIN HOMep 6noka*256+(Homep Bbixoaa 6noka +200)=PerucTp 4yreHusa Bbixoaa 6110kKa
Ecnn Bbixog 6noka — BeLLeCTBEHHbIW, TO 3TOT BbIXOA pe3epBupyeT 2-a perucrpa, paccMoTpum npumep,

HeobXxo4uMo paccunTaTb BCe PErMCTpbl AN BbIXOA0B (yHKUMOHanbHoro 6noky AIN(05) ¢ nopsigkoBbiM HoOMepoMm 1, To
no gopmyrne:
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Bbixop dErr: 256+1+200=457;
Bbixog dMAX: 256+2+200=458;
Bbixog dMIN: 256+3+200=459;
Bbixog OUT.SCAL: 256+4+200=460;
Bbixog OUT: 256+(5+1)+200=462
,rae (5+1) - 5 - Homep Bbixoga OUT;

1 — Bbixog OUT.SCAL — BeLLeCTBEHHbIN 1 pe3epBUpPYyeT 2 PErMCTpbl.

5.4.2.4 CRC Check. None 3HayeHMA KOHTPONBLHON CYMMbI

3HayeHne 3TOro Mons - pesynbTaT KOHTPOMS C MOMOLLbIO LMKMdeckoro u3bbiTouHoro kopa/ (Cyclical
Redundancy Check -CRC).

Mocne copmupoBaHmsa coobuieHus (address, function code, data) nepegatoiiee yCcTpolicTBO paccunTbiBaeT
CRC koa n nomelwiaet ero B KoHel coobuieHusi. MNpuemHoe ycTponcTBo <paccuntoiBaet CRC kon npuHATOro
coobueHnsa n cpaBHuBaeT ero ¢ nepegaHHeiMm CRC kogom. Ecnn CRC kop He coBrnagaeT, 370, 03HayaeT YTo MMeeT
MECTO KOMMYHUKaLMOHHas olMbKa. YCTPOWCTBO HE BbIMOMHSAET AENCTBUIA M HE OaeT OTBET B Cilydae obHapyxeHus
CRC owwmbkn.

MNocnepoBatensHocTb CRC pacyeToB:

. 3arpy3ka CRC peructpa (16 6uTt) egmnnuamm (FFFFh).

. Uckntovatowee UM ¢ nepebivn 8 61T Garita coobLueHinst n cogepxxumbim CRC peructpa.

. CoBur pesynbTarta Ha oavH O6uT BNpasgo.

. Ecnu coeuraembin 6ut = 1, ncknovatowee VM copepxmmoro pernctpa ¢ A001h 3HauyeHnem.

. Ecnn casuraembin 6ut Hynb, NOBTOPUTL LWar 3.

. MoBTopATh Warun 3, 4 n 5 noka 8 caBUros He OyAyT MMETb MECTO.

. Nckntovatowwee NI co cnepyrowmmn 8 6ut Gaita cooblierns u cogepxmmbiM CRC peructpa.
. MoBToOpsATbL WarK ot 3 o 7 noka Bce 6aiTbl cCOOOLIEHUs He obpaboTatoTes.

. KoHeuHoe copgepxvmoe pernctpa v 6ynet 3HaueHNEM KOHTPOIbHOW CYMMbI.

OONOOUPAWN -

Korga CRC pa3smelyaeTcs B koHUe coobulernsi;mnaawmnii 6ant CRC nepegaeTcs nepBbIM.
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5.4.3 Mpumep pacyeTa KOHTpoNbHOM cyMmMbl (CRC)

Mpumep pacyeTa KOHTPOMBLHON CyMMbI Ha A3blke CUL:

Example of CRC calculation in "C" language

unsigned int crc_calculation (unsigned char *buff, unsigned char number_byte)

{
unsigned int crc;
unsigned char bit_counter;
crc = OxFFFF; // initialize crc

while ( number_byte>0 )

{
crc "= *buff++ ; // crc XOR with data
bit_counter=0; // reset counter
while ( bit_counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1; // “shift to the right 1 position
crc A= O0xA001; // crc XOR with OxA001
}
else
crc >>=1; // shift to the right 1 position
}
bit_counter++; // Increase counter
}
number_byte--; // adjust byte counter
}
return (crc); // final result of crc
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5.4.4 ®opmat (hyHKLUMOHANbHbLIX KOAOB Onepauum

5.4.4.1 YteHue 3HavyeHus Bbixoaa hyHKLMOHaNbLHOro 6noka (agpecaums Henpsamas)

®PyHKUMOHaNbHbLIA Koa onepauuu 03

03 Read Output Reg Indirect Address

QUERY RESPONSE
3anpoc OtBeTt
Field Name Field Name Field Name
type INT type FLOAT, TIME
1 Device 1 Device Device
2 Function 2 Function Function
3 NumBlock block_num 3 QuantityByte QuantityByte
4 NumOutput out_num 4 DataHI DataHI (WordHI)
5 QuantityHI quantity 5 DataLO DataLO (WerdHI)
6 QuantityLO 6 CRC_LO DataHI (WordLO)
7 CRC_LO 7 CRC_HI DatalLO (WordLO)
8 CRC_HI CRC_LO
CRC_HI

loe, 1,2,3 ... - Homep 6aviTa;
quantity — konn4ecTBo perncTpoB (4BYX GanTHbIX);
QuantityByte — konu4ecTBO 3anpalunBaembix 6anT AaHHbIX (3aBUCUT.OT TMMA AaHHbIX).

5.4.4.2 YteHue napameTpoB (Henpsimas agpecayus)
®dyHKUMOHanbHbIM Kop, onepauun 04

04 Read Property Reg /Andirect Address

QUERY RESPONSE
3anpoc OTBeT
Field Name Field Name
1 Device 1 Device
2 Function 2 Function
3 NumBlock block_num 3 QuantityByte
4 NumProperty prop_num 4 DataH]I
5 QuantityHlI quantity. 5 DataLO
6 Quantityl<O 6 DataHI
7 CRC_LO 7 DatalLO
8 CRC_HI 8 CRC_LO
9 CRC_HI
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5.4.4.3 3anucb napameTpoB (Henpsimasi agpecauus)
PyHKUMOHaNbHbIN Koa onepauun 16

16 Write Property Reg Indirect Address

QUERY
3anpoc

Field Name

Device

XX

Function

16

DataAddressHI

block_num

DataAddressLO

prop_num

DataQuantityHI

DataQuantityLO

ByteQuantity

o N[O [W|IN]|=

DataHl

©

DatalLO

—
o

DataHI

=y
N

DatalLO

—
N

CRC_LO

—_
w

CRC_HI

0
2
4
XX
XX
XX
XX
XX
XX

RESPONSE
OTBeT

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHlI

DataQuantityLO

CRC_LO

O N[O~ [W|IN]|=

CRC_HI

5.4.4.4 3anucb napameTpoB (MpsAMas agpecauus)
dyHKLUMOHanbHbIM Kop, onepauuu 65

65 Write Property Reg Direct Address

QUERY
3anpoc

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHI

DataQuantityLO

ByteQuantity

N[O/ [W[N|—~

DataHI

©

DatalLO

—
o

DataHI

=N
-

DatalLO

—
N

CRC.LO

Py
w

CRC_HI

RESPONSE
OTBeT

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHI

DataQuantityLO

CRC_LO

N[O/ |R[W[N|—~

CRC_HI

LIZANTAN.COM
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5.4.4.5 YteHne napameTpoB (Npsimas agpecauus)
PyHKUMOHaNbHbIA KOA onepauum 74

74 Read Property Direct Address

QUERY RESPONSE
3anpoc OTtBeTt
Field Name Field Name
1 Device
1 Device 2 Function
2 Function 3 QuantityByte
3 DataAddressHI 4 DataHI
4 DataAddressLO 5 DataLO
5 QuantityHI 6 DataHI
6 QuantityLO 7 DataLO
7 CRC_LO 8 CRC_LO
8 CRC_HI 9 CRC_HI

5.4.4.6 NHuumanmsauma obmMeHa Nno ceTn, oOOMeH no ceTu

®PyHKUMOHanNbHbIE koAbl onepauuu 80, 81

80 InitEXCHANGE
81 EXCHANGE

80 InitEXCHANGE 81 EXCHANGE
QUERY RESPONSE
3anpoc OTBer
Field Name Field Name

1 Device XX 1 Device

2 Function 80 2 Function

3 NumBlockLanH]I block_num 3 NumBlockLanHI

4 NumBlockLanLO 0 4 NumBlockLanLO

5 QuantityHlI NOT USE 5 DataQuantityHI

6 QuantityLO NOT USE 6 DataQuantityLO

7 CRC_LO XX 7 ByteQuantity

8 CRC_HI XX 8 1DataHlI

9 1DataLO
10 1DataHI
11 1DataLO
53 12DataH]I
54 12DataLO
55 12DataH]I
56 12DatalLO
57 CRC_LO
58 CRC_HI

lne: «NOT USE» - nponsBonbHOe 3Ha4eHue.

XX

81
block_num
0
0
quantity
XX

XX

XX

XX

XX

XX
XX
XX
XX
XX
XX

LIZANTAN.COM
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5.4.4.7 3anucb CUCTEMHbIX PErMcTpoB
PyHKUMOHaNbHbIN Koa onepauuu 13

13 Write SYS registers

QUERY RESPONSE
3anpoc OtBeT
Field Name RUN PROGRAM Field Name
1 Device XX XX 1 Device
2  |Function 13 13 2  |Function
3 |DataAddressHI |0 0 3 |DataAddressHI
4  |DataAddressLO |xx XX 4  |DataAddressLO
5  |QuantityHI 0 0 5  |QuantityHI
6 |QuantityLO OxFF 0 6 |QuantityLO
7 |CRC LO XX XX 7 |CRC LO
8 |CRC_HI XX XX 8 |CRC _HI
Aapec KomaHpa 3Hau CocTosiHune
DataAddressLO |Command QuantityLO |State
1 PRG_STATUS OxFF RUN
Pexum paboTtbl 0 PROGRAM
2 CHANGE_EN 0 Disable
PaspelieHne nameHeHus OxFF Enable
3 LOAD(RAM)
3arpyska nporpammbl
4 SAVE(EEPROM)
CoxpaHeHne B EEPROM
5.4.4.8 YteHue cUCTEMHbIX PerucTpoB
®PyHKUMOHaNbHbIA Ko onepauuu 77
77 Read SYS registers
QUERY RESPONSE
3anpoc OtBeTr
Field Name Field Name
1 |Device XX 1 Device XX
2 |Function 77 2 Function 77
3 |DataAddressHI 0 3 |QuantityByte |04
4 |DataAddressLO XX 4 DataHI
5 |QuantityHlI 0 5 DataLO
6 |QuantityLO 2 6  |DataHI
7 |CRC_LO XX 7 |DatalLO
8 [CRC_HI XX 8 |CRC_LO
9 |CRC HI
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6 OnepaTuBHOe ynpaBreHue
6.1 dnemeHTbI onepaTMBHOIO ynpaBrieHUsA

Ons nyywero HabnoaeHns 1 ynpaBneHus TEXHONorMyeckum npoueccom koHtTponnep MWK-52 obopynosaH
aKTMBHOW YeTblpexpaspsigHov uudpoBoi mHaukauven. [Ons oTobpaxeHus M3MepseMon BenuyuHbl MCMOJb3yeTcs
oucnnen NMAPAMETP, 3aganHon Touku - aucnner SABOAHHA, 3HaueHns ynpaensiowero BO3AencTeus - Aucnnemn
BUXIO. JvueBass naHenb KOHTponnepa COZEPXWUT HeobXooumoe KOMUYECTBO KIA@BWULL  ODCRYXKMBaHWS . U
CUrHanu3auMOHHbIX CBETOAMOAHBLIX WHAWKATOPOB ANsi Pa3fNMYHbIX CTaTYCHbIX PEXUMOB M CUrHanoB. BHewHun sua
NVLEBON NaHenu 1 3aNeMeHToB onepaTUBHOro ynpasneHus koHTponnepa MUK-52 npuseaeH Ha puc. 6.1.

HasHauyeHns1 anemMeHTOB onepaTuMBHOro ynpasneHus koHTponnepa MWK-52 — gucnnees, cBeTOAWOAHbLIX
MHOMKaATOPOB M KNaBuLl NpuBeaeHo B pasgenax 6.1.1-6.1.3.

AN IF'P"-"_"J; 1 e CROI MKMK-52

T B [ ~edbe

JABLAHHA e BN e OILIT

"L &
- ‘ «Bbixog » ne H «BbIxog» i
v/ amn ]

pr W B Bun Mpes O or G PG DR W CUT PR I-I-H Fan,

998 0 @

CeToanoaHbie KBI/ILIJI/I
MHAMKaTOPbI

PucyHok 6.1 - OQriemeHmbI oriepamugHo20 yrpaeneHus

6.1.1 HasHaueHue aucnnees nuLeBoW NaHenu
Oucnneit Oucnneit Ha3HauyeHue gucnnes

UA EN
B pexume PABOTA wHOuuMpyeT 3HadeHue BbIOpaHHOM W3MepsieMon
BEMWYMHBI, PerynnMpyemMoi BENMYMHbI U T.M.

NAPAMETP PV B pexume MPOTPAMMUMPOBAHWME wHouumpyeT Homep BblOpaHHOro

napameTpa.

B pexume PABOTA nHouumpyeT 3Ha4eHne 3agaHHOW TOYKM BbIGpaHHOro
KOHTYpa perynupoBaHWs WM 3Ha4yeHue 3aJaHHOW TOYKM BblOpaHHOro
NporpaMMHOro  3afjaTyuka Wnv Apyroe 3HavyeHWe TEeXHOIOrMYeckoro
3ABLAHHS SP napamerpa.

B pexume NMPOMPAMMUPOBAHWME unHauumpyeT 3HaveHue napameTtpa
NporpaMMMpOBaHUS UK KOHAUIypaumu.

B pexxume PABOTA nHaMUMPYET 3HAYEHME YNpaBnsoLWero BO3nencTems,

noJaBaemMoro Ha aHarnoroBbl UMY UMMNYIbCHBIN BbIXOA YCTPOMCTBA UMK

CWrHan noOMOXeHUS WUCTONMHUTENBHOro MexaHusma (B %) BbiGpaHHOro

perynatopa. WHavumpyeT 3HayYeHue ynpasBnsoWero BO3AeNCTBUs

BUXIO ouT 3ajaTtyvka BbIOpaHHOW MONb30BaTENbCKOM NaHenu MWHAMKauUMM 1
ynpasneHus.

B pexnme NMPOTPAMMUPOBAHUVE Ha fgaHHbIi OAMCMNEn BbIBOASTCSA
3HaYeHus1 BCMIOMOraTesibHbIX MapameTpoB.

B pexume PABOTA nHouumpyeT HoMep BbIGpaHHOro kaHana perynsitopa,
NporpaMMHOro 3agatynka, HoMep NoNb30BaTENbCKON NaHenu.

KAHAT CHANNEL B pexume TMPOIPAMMUPOBAHWE wuHOuuMpyeT HOMep YpPOBHS
nNporpaMMMpoBaHUs.
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6.1.2 Ha3sHauyeHue cBeTOANOAHLIX MHAUKATOPOB

UnoukaTtop | UHaomkaTtop
HasHayeHune MHOUKaTopa

UA EN
Ceetutcq, ecnu BblbpaHa naHenb UHOUKaUuu U yrpaerieHus:
peeaynamopom (PID(60), PID_CAS(61), PID_IMP(62), D=PID(95) unu
D_PID_1(96)).

Per Reg

MepeknioyeHne Homepa perynaTopa OCYLIEeCTBASETCA C  MNOMOLbIO
knaBuw “NekHT* u “NekHd“. MakcumanbHoe KONMMHYEeCTBO perynsTopoB
3agaeTcs Npu NporpaMmMmupoBaHum.

Ceetutcqa, ecnu BblbpaHa naHenb UHOUKaUUU . U  yrpaerneHus
npozgpaMMHbIM ~ 3a0amyukoM  (m.e.  byHKUUOHalbHbIM  6110KOM
Mpr Prg TM_PRG(57)).

MepeknioyeHne HoMepa MpOrpamMmMmHOro BZajatyMka OCYLLEeCTBMSETCA C
nomolLubto knaeumw “NekH T 1 “NekH{”. .

CetuTcs, ecnu BblbpaHa ronb308ameribckas naHesns UHOuKauuu U

o Disp yrnpasseHus. MHdopmaums " yrnpaBneHue onpegenstoTcs
nonb3oBaTenemM Mpu MpPOrpaMMMpoBaHUM \B (yHKUMOHAMBLHOM 6roke
USER(63).

Bx In CeeTtuTcH, ecnu BbibpaHa raHesnb UHOUKayuU 8X0008 hyHKLMOHAMbHbLIX
OnoKOB.

Bux out CeeTtuTcs, ecnu BoibpaHa naHens UHOUKauuu 8b1x0008 yHKLMOHAmbHbIX
OnoKOB.

Mpm Prm Ceetutcs, ecnu BblbpaHa naHeAb wWHOUKauuu u pedakmuposaHusi

rnapamempos (PyHKLMOHAaNbHbIX 6110KOB. (CM. Takke n.7.2.1.4).

Ceetutca Tonbko Bpexume NPOFPAMMUPOBAHWE, ecnn cywecTeyeT

oT Err cucTeMHbii unu nporpammupyemein OTKA3 (cm. paspen 7.2.1.7 —

KoHTponb oTka3os).

Ceetutca B pexume [NPOFPAMMUPOBAHWE n muraet B pexume

PABOTA npu Haau4nmn oLmboK NperpaMmmMupoBaHums.

> > CeeTtuTtcs, ecnv NporpaMMHbIv.3a0aT4MK HaxoguTcsl B pexunme "paborta".
CBeTuTCs, €crnuM nNpOorpaMMHbIA  3a4aTyMK HaxoouTCsi B pexume

I "oxungaHmne" nnm "octaHos".

CeemmTCH, ecnv MNPOrpaMMHbIN 3a4aTyvK HaxoauTcs B pexume "cton”

ou Fail

] | | 0 "
unu "KoHeL nporpaMmb!”.
KY Cas CBetutcA (B 3aBMCMMOCTY OT BblIBpaHHON CTPYKTYpbl perynsitopa), ecnm
erynsTop HaxoAWTCs B KACKagHOM pexvme ynpasneHus.
ny Loc CBeTuTCH, » €CNN  perynaTop HaxoauTcs B JflOKanbHOM  pexume
yrnpaBneHns.
CBeTuTCH, €CNU PerynaTop HaxoauTCs B PYYHOM pPEXMME yrnpaBrneHus, n
Py Man HE CBETUTCH, €CNy PerynaTop HaxOAMTCA B aBTOMATMYECKOM pexume
yNpasneHus.
cy T CBeTutes, ecnu perynsatop HaxoauTcs B Criedsiuem pexvme ynpasneHus
rc :
(tracking).
PB Run CeeTtutcd, ecnu koHTponnep MAUK-51 Haxogutcs B pexume PABOTA
ne Prg Ceetutca, ecnu koHTpormep MWK-51  Haxogutca B pexume
NMPOrPAMMUPOBAHME.
IH Lan MwuraeT, ecnvm NnpoMcxoaunT nepefada AaHHbIX MO MHTepdEencHOMY KaHany
CBSI3W.
A (oncnnen | A (display |['Ceetutca, ecnuM 3HavyeHuMe BbIGPAHHOM U3MEPSIEMOW  BEMWUYMUHDI
NMAPAMETR) PV) npesblLLaeT 3HaYeHne yCTaBku curHanusauum otknoHennsa MAX.
Y. (amcnnen [\¥ (display | CBeTuTcs, ecnu 3HayeHue BbiOPaHHON M3MEPAEMON BENMUYUHBLI MEHbLLE
MAPAMETP) PV) 3Ha4eHus1 yCTaBKkun curHanmsaumnm otkrnoHeHmst MIN.

CeeTtoanoaHeln nHaukatop coctosiHua knoyva BOJIbLIE wmnynecHoro
UNKN TPEXNO3ULUOHHOTO perynatopa. CBETUTCHA Npu BKITKOYEHHOM Krtoye
BOJbLE.
CeeToanoaHbIn MHAuKaTop coctosiHua kniovya MEHDBLUE wmnynbscHoro
UNU TPEXNO3ULMOHHOTO perynatopa. CBETUTCHA Npu BKIHOYEHHOM Krioye
MEHbLIE.

A ' (avcnnen | A (display
BUX1a) ouT)

V¥V (amcnnen | ¥V (display
BUXIO) ouT)
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6.1.3 HasHa4yeHue knasuwl

KnaBuwium KnaBuwin
_— | Y= HasHayeHue knaBuwiun

UA EN
B pexvme PABOTA Cc nomoLlbl0 [aHHOW KraBulUM OCYLLECTBRAETCH
nepekntoyeHne naHenen pexXMmoB MHOMKaUMKM  0603HAYEHHbIX
CBETOANOAHBIMW  MHOMKATOPaMK, pPacrosfioXeHHbIMW  MO4  AUChIieeM
S3ABOAHHA. Kaxpgoe Haxatve «knasvwm MEHKO _npuBogut K
NepeKnoYeHNo Ha CneayLwWwmin cnpaea nHaMkaTop (U T4a. No KPYry) - cM.
puc. 6.2:

o [t¥] o [v¥]

Metio Menu Per Mpr lha Bx Bux Mpm OW CT

= OO 3 O3 O3 T3 - O

PucyHok 6.2 - [Nopsidok nepeknoyeHus: UHOUKamopo8 pexumos

B pexume TPOMPAMMUPOBAHWE pAaHHas KknasuwiK, BbIMNOMNHAET

YHKLUMIO OTMEHbI BbINONTHEHHbIX AEACTBUA, Onepaumin.

KnaBuwa npegHasHaveHa AN NOATBEPXKAEHMS BbIMONHAEMBIX OEWCTBUMN,

o [¥] o [¢] onepaumMM wn  ana  ukcaumm BBOOUMbBIX 3HaveHMW.  Hanpuwmep,
NoATBEPXAEHNE Nepexoia 13 aBToMaTU4eCKOro,pexxuma paboTsl B pexum

py4YHOro ynpasneHusi u obpartHo, doukcauusi BBOga U3MEHEHHON 3aAaHHON

TOYKM, NPOABUXEHME MO YPOBHSIM NPOrpaMMUPOBaHUA U T.M.

KnaBvwa npegHasHadyeHa 4@fs. M3MEHEHMs WHOULMPYEMOro KaHana

(Bxoga, perynatopa, wWwara MAPOrpaMMHOrO 3agaTyuMka) B CTOPOHY

yBenuyeHusi. B pexmme KoHUIypupoBaHusi UCNOMb3yeTCcs ANst HACTPOWKN

YCIOBWIA NEPEXOL0B NPOrpaMMHOro 3aaTyuka.

KnaBuwa npeaHasHaYeHa Ofis’ M3MEHEHWUS» VHAMLMPYEMOro KaHana

(Bxoga, perynstopa, MPOrpaMMHOro 3afaTtymka) B CTOPOHY YMEHbLUEHMS.

e Kaxpoe HaxaTue KmaBuvLLM BbI3bIBAET Nepexos perynsitopa m3
aBTOMaTM4ecKoro pexuma paboTbl B PeXUM PY4YHOro yrpaereHus u
obpaTHO (COBMECTHO C HaxaTuem knasuwu [&], ona noaTeepkaeHus
o [P/A] o [M/A] BbIMNOMHEHUS onepauun nepexona).

e Takxe, \ ecnu . BblbpaHa  naHenb WHOWKAUWM  COCTOSIHUSA
nporpaMMHOro . 3afgaftiuka, 3TOW  KNaBULUEW MOXHO MEepeBECTU
nporpamMMHbIV 3aAaTYMK B pexxum "paboTta", "oxuaganune" unu "cton”.
KnaBuwa npegHa3HayeHa [Ans  Bbi30Ba WMHAMUMPYEMOrO  3HaYyeHus

Bsig Enter

o [NekH 1] | o [Nech 1]

o [NekH 4] | o [Nech{]

e [3aBA.] e [SP] BHYTPEHHEN  3adaHHOW, TOYKM AnA  PefakTMpoBaHus  unu - ang
NEPEKMYEHNS PEXUMOB 3a4aHHbIX BEJTUYUH.
Knaeuwa »"6onbwe". "Mpu  KaxgoM  HaxaTuM  3TOWM  KnaBuLIK
o [A] OCYLLIECTBIAETCA YBENUYEHNE 3HAYEHUN, 3a,u,a|jH0|7| TOYKM, BbIXOAHOIO
3Hau. o [A] Up | curHana ynpaBneHuss (ynpaensitoLiero BO3,EI,eVIC:I'BI/IF|) Unn  3HavyeHus
u3meHsieMoro napametpa. lNpu yaepXvBaHWM STOW KIABULLM B HaXXaTom
NOJIOXKEHMWN YBENMYEHME 3HAYEHUI NPOVCXOANT HEMPEPLIBHO.
Knasuwa "meHbwe". [lpy  Kaxgom  HaxaTtum  3TOM  KhaBuULIK
o[V] o[V] OCYLLECTBIASIETCS YMEHbLUEHNE 3HAYEHUN, sanayHoﬁ TOYKM, BbIXOOHOIO
3uau. Dowin curHama ympaBrieHusi (ynpaBnsiolero BO3AEWUCTBUS) WM 3HAYEHUS

Mn3MeHAeMOoro napameTpa. I'Ipw yoepxnesaHum 3TOW KNaBULLM B HakaTom
NOJI0OXKEeHUN YyMEeHbLIeHne 3HaYeHUn NPONCXoQNUT HenpepbIBHO.

M3meHeHre3Ha4YeHin BbIBOAUMbIX Ha pas3nuyHble avcnnen (UMgpoBble MHAMKATOPbLI) NpeacTaBneHo Ha
pucyHke 6.3:

Oucnned - = = =
napamere’ |11 1 L1
3ABIAHHS _r_ i_i

ManvfeHeHue sHaveHul NapaMenpos
MpU Haxamuu credyrowux knasuLy,

Lucnnen u
8 Mmakxe ux koMBuHauyun:

BUXIO -

T onHokpaTHoe Hawate MWW
HaMaTHe © yoepxaHiem AV —_—
HaxaTHe ¢ yoepwarven MW+ 3as. —

Pexumbl
YCKOPEHHOrO
M3MEHEHWA

HEKATHE C yOepRaHnemM AV pip

PucyHok 6.3 - IsmeHeHuUe 3HauyeHUl Ha pa3niuydHbix ducrnesx
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6.2 OnepaTuBHOEe ynpaBneHue KOHTypamu perynupoBaHus
6.2.1 O6wme npaBuna

Onsa Toro, 4tobbl BECTU OnepaTUBHOE ynpaBreHWe KOHTYpOM perynumpoBaHus koHTponnep MUK-52-gomxeH
6biTb NnepeBefeH B pexum PABOTA. Tak e gomkHa ObiTb BbiOpaHa naHenb MHAMKaLWMU perynsitopoB — CBETUTCH
nHgukaTop PET.

B koHTponnepe MOXHO opraHusoBaTb A0 9 KOHTYPOB PErynupoBaHUsi, OAHaKO B YaGTHOM. Criy4ae 4Yucro
KOHTYPOB MOXET ObITb MeHbLLE (BNOTb 0 OOHOIO).

OnepaTvBHOE ynpasreHue BefeTcs no n3bupaTtenbHOMY NpUHLMNY: BbIBMpaeTcs/HOMep KOHTYpa U 4 Hero
KOHTPOIUPYIOTCA U U3MEHSIOTCSI PEXMMbI, NapamMeTpbl U CUrHanbl. VcknioyeHne cocTaBnseT NuLlb KOHTPOSb OLWMGOK,
KOTOPbI BeAeTCs AN BCEro KOHTpornnepa B LEernom.

6.2.2 JluueBasi naHenb

JlnueBasa naHenb npegHasHayeHa Ans onepaTMBHOIO YNpaBreHUs KOHTYpamy peryrnmpoBaHUS U COOEpPXUT
HeobXxoaVMble CBETOANOAHBIE, LMMPOBbLIE MHAMKATOPLI 1 KNaBnaTypy.

JlvueBasa naHenb koHTponnepa MUK-52 B pexvme onepaTvBHOrO YNpaBneHUs KOHTYpamMu perynmpoBaHus
npeacraeneHa Ha puc.6.4.

Homep kaHTypa unu
——— £/ MIKPOA BessapS o Tops
3HaMEHHe NAPAMETP
PETYTHPYEMOTO / HH,E[,H}{EITGPH pPEXHMOB
napamerpa YOPaBneHWA
3HaueHune Brniovenue knova BONLLIE
3anaHHoR MMMYNLCHOMD perynaATopa
TOUKK

3HaqveHUe BhIXOAHOTD

Y —— por tor b Bx e Npu g . curHana perynatopa
(Manens BrnioueHue knioda MEHBLUE
perynsTopoe) @ WMMNYNLCHOTO perynsTopa
Knasiawim @

PucyHok 6.4 - Jluyesasi naHesb 8 pexxuMe 0AepamueHO20 yrpasrieHUst KOHmypamu peaynupogaHusi

OpHopaspsagHbii gucnnen "Ne" — KOHTYp - mokasblBaeT HOMEpP KOHTypa perynsitopa, ¢ KOTopbiM paboTaeT
oneparop.

Ha yeTtbipexpaspsagHein gucnnen MAPAMETP BbiBogUTCS Tekyllee 3HayeHue perynupyemoro napametpa.
[Ba cBetoanonHbix vHavkatopa ¥ M A B 3TOW rpynne CUrHanuMavpyloT o cpabaTbiBaHWM CUrHanu3auun BbiXxoAa
VHAMLMPYEMOro napameTpa 3a yCTaBku "MeHbLue" unu "6onbLue”.

Ha yetbipexpaspsgHbin aucnne SABAAHHA BeiBoanTCS TekyLlee 3Ha4YeHne 3aaHHOM TOYKMN.

Ha TpexpaspsagHbii aucanen BWIXIO BbiBoouTCs 3HadeHMe curHana Ha Bbixoge perynaTtopa. [Ba
CBETOAMOAHbIX MHAMKaTOpa V¥V 1 A B 3TOW [pynne CUrHanmuampyloT O cpabaTbiBaHWM BbIXOOOB WMMMYNbCHOMO
perynsitopa B HanpasBneHun "MeHbLue" nnu "donbLue”.

YeTbipe CBETOAUOAHBLIX MHOUKATOPA «PEXMM YNPaBNeHNs» YKasblBaloT, B KAKOM pexnme paboTaeT KOHTYp:
KY — kackagHoe ynpaerneHue,
JTY — slokanbHOe ynpaBneHue,
PY 4 pyyHoe ynpaBsneHue,
CY — cnegpsiiee ynpaBneHue.

JlnueBas naHenb MMeeT 8 KMaBuWL, C MOMOLLBIO KOTOPbLIX BEAETCS ONepaTVBHOE YNpaBMEHWE KOHTypamu
perynmpoBaHus.
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6.2.3 U3meHeHMe pexxuMOB paboyero ypoBHS, YPOBHM 3aLUTbl paboyero ypoBHS

Ha paboyem ypoBHe BO3MOXHO M3MeHeHue pexuma paboTbl perynatopa — OCyLecTBMeHue nepexona us
aBTOMAaTMYECKOro pexuma ynpaeneHus (kackagHoln — KY u nokanbHbivi - JTY) B pydHon pexum ynpasnexus (PY)wu
o6paTHO, OCYLLECTBNSATL N3MEHEHNE 3HAYEHUS 3a4aHHON TOYKW, N3MEHATb 3HAaYeHUe ynpaBnaoLwWwero Bo3aenctams (B
PYYHOM pexuMe yrnpasneHns perynsatopom).

ViMeeTcs ypoBeHb 3almnThbl NS U3MEHEHUSI PEXMMOB paboTbl paboyero ypoBHs.
6.2.3.1 U3meHeHMue pexuma paboTbl perynsitopa

B perynatopax, ucnonb3dyembix B koHTponnepe MWK-52, nmeetcs Tpum pexuma paboTbl ynpaBneHus
06bLEKTOM perynnpoBaHus:

® aBTOMaTUYECKNI pexnmM paboTbl, KOTOPbIA COCTOUT U3 PEXNMOB:
- KackagHbI pexunm ynpasnenus - KY
- fioKasbHbIA peXuM ynpasneHus - J1Y

® pYYHOI pexum paboThbl - PY.

Pexum paboTtbl perynatopa - aBTOMaTM4eCcKMn (KackagHbll, | JIoKanbHbIN)  WAW | PYYHOW dABnseTcH
3arnomMuHaemMbiM cocmosiHueM. Tlocne BKIIOYEHWUS MUTaHWA Perynsatop HaxoAUTcs B TOM PEXuMe, B KOTOPOM OH
HaxoAuNCcsa Ha MOMEHT OTKITIOYEHUS.

KackagHbin pexum paboTbl perynatopa BblOMpaeTcs Mipy COOTBETCTBYHOLWEN KOHUIypauum CTPYKTYpbl
dyHKUMOHanbHoro 6roka BeIGpaHHOro perynsitopa.

Bonee nogpobHo GubnvoTeka M onucaHve QyHKUMOHanbHBIX BGr0OKOB, NPeACTaBneHbl B PYKOBOACTBE MO
akcnnyatauun NMPMK.421457.005 P32.

Bbibop pexuma ynpasneHus: pydHou PY, nokaneHein JIY, kackagHbim KY oOcCyLlecTBNsSeTcs HaxaTvem
knasuwu [P/A] Ha nuueBoil NaHenu perynatopa c nocrnegylowumM Haxatvem knasuwn [¢']. Mepexoq us pyyHoro
pexuma ynpasneHns PY B kackagHbein KY 6rokvpoBaH, U BO3MOXEH TONbKO mocrne Bblbopa MokanbHOro pexuma
ynpasneHus JTY. Briok-cxema uamMeHeHust pexxvuMoB paboTbl NpeAcTaBfeHa Ha puc.6.5.

KackagHbIi pexum
ynpaBneHus
(MHamkaTop KY)

Asmomamuyeckuli Py4HoI pexum
peaynsimopa (Mngukatop PY)

JlokanbHbIN peXum
ynpaBneHusi
(WHpuvkaTop JTY)

Ha 6n10k-cxeme yka3aHbl
803MOXHbIE HanpasneHusi
U3MeHeHUs1 pexumos paboma!

1
1
1
1
1
1
1
1
:
1
pexum pabomel ' ynpaBneHus
|
1
1
1
1
1
1
1
1
1
1

PucyHok 6.5 — briok-cxema uUsMeHeHUs pexxumos pabomai

Bbibop' pexumMa_ynpasneHusi CONpOBOXAAETCA CBEYEHMEM COOTBETCTBYIOLLEIO CBETOAMOAHOINO MHAMKaTopa
Ha nuueBon NaHenu npubopa:

- B KackaHOM pexume cBeTutcs nHaukaTop KY,
- B lokansHOM pexume ceetutcs uHamkatop J1Y,
~ B py4YHOM pexume cBeTuTcs nHamkaTop PY.
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6.2.3.2 ABTOMATM4YeCKUM KacKaAHbIA UIK JIOKaNbHbIA PEeXXUM paboTbl PerynsaTopos
Mepexon Ha py4HOM pexum paboTbl

ABTOMaTHYeCKUM e B aBTOMaTuyeckoMm KackagHOM WMKM NOKanbHOM pexume paboTbl perynarop. yrnpasnsdet

KacKaaHbI Unu OObEKTOM  perynupoBaHWsi  COrMacHO  BbIOpaHHOTO  3akoHa  perynupoBaHus Y- C
noKanbHbIN COOTBETCTBYIOLMMU HACTPOMKaMu Monb3oBaTerns.

pexum paboTbl

e B aBTOMaTM4YECKOM pexnve pa60TbI nHagukatop PY Ha nuueBon naHenu noraiueH. CeeTtutcs

O PY oavH n3 mHaukatopoB JY wnn KY, B cooTBeTCTBMM C BblOpaHHbBIM Ha OaHHbLIA MOMEHT
peXnMom.

< [P/A e [Ina nepexoga B YHOU PEeXuUM ynpasneHns HeobxoauMmo Haxatb knasuwy /J[P/A] Ha

y y Yy

NVLEeBON NaHenu perynsaropa.

{:} PY e Ingukatop PY Ha nvueBon naHenNn Ha4MHaeT MUraThby

= [¢] e Ecnu onepatop Haxan knasuwy [¢'] B npouecce Muranus nHgukatopa PY (npubnuautensHo
10-15 cekyHA) — NponsonaeT ghukcayus 8bibpaHHO20 peXxuma n perynsatop NnepenaeTt B pexnm

® Py py4Horo ynpaeneHus, uHamkatop PY 6yget ceetuTbca —4T0,6yaeT B AafbHenweM ykasbiBaTb

Ha py4HOW pexum paboThbl.

YposeHb e Ecnu onepatop He nodmeepxdaem CBOWUX AeNcTBMI HaxaTueMm knasuwum [¢'], To AaHHble
3awumsl OEeNCTBMSA  onepaTopa BOCMPUHMMAIOTCH - KaK.  HEeBEpHoe , AENCTBME WM CryYaniHoe
nepekniYyeHne pexuma paboTsbl.
e JTO ¥ NpeacTaBnsieT ypoeeHb 3aujumbl OT CYYAWHOro NepeknoveHns pexuma paboThbl,
uwHavkatop PY nepectaHeT muraTb.M.[OracHET, a PErynsrtop OCTaHeTCs B aBTOMaTUYeCKOM
pexume ynpaBneHus — KackagHOM UM fokanbHOM.

6.2.3.3 Py4HoI pexxum paboTbl perynsitopoB

Mepexon Ha aBTOMaTUUYeCKUN NOKanbHbLINA pexunmMm paGOTbI

Py4yHou pexum e B py4yHOM pexume paboTbl onepaTop ¢ NMUeBOW NaHenu ¢ NoMoLLbio krnasuw [A] “6onblue”
paboTbl n [V] “meHbwe’s ynpaBnseT BbIXOAOM perynatopa, Tem cambiM (OpMUpyeT 3HayeHune
ynpaBnsoLero BO3AeNCTBUS, NOAABAEMOE Ha UCTIONHUTENbHBIN MEXaHW3M.
8 Ky
ny e VlHavkaTop PY Ha nuueson naHenu ceetutcs. MHgukaTtopbl KY n JY He cBeTaTCA.
® ry
= [P/A] e [Ina nepexoda B aBTOMaTUYECKUIA JIOKasbHbIU PEXUM yrpaBreHus Heobxoaumo 0eaxob!

HaxaTb knasuwy [P/A] Ha nuueBol naHenwu perynaTopa.

KY o _uavkatop JIY Ha AMLEBOM NaHenu HayvHaeT MuraTb, cruv onepaTtop Haxan knasuwy [¢']
ny 8 npouecce muraHusa uHgukatopa JY (npubnuautenbHo 10-15 cekyHa) — npowusongeT
PY ¢ukcauuss 8bibpaHHO20 pexuma W Pperynatop nepevaeTr B PEXMM aBTOMATUYECKOro
JI0KaribHO20.ynpaBneHuns.
= [J]
O KY e VHamkatop PY noracHeT n 3aceBetutcs mHaukatop JIY — uyTto OygeT B AanbHelnem
o ny yKa3blBaTb HA aBTOMaTUYECKUIA JTOKasIbHLIU PEXUM paboThbl.

O py

e Ecnu onepatop He nodmeepxdaem cBOUX OeNCTBUIA HaxaTuem knasuwn [¢'], To gaHHbIE
YpoeeHnb AecTBuA  onepaTopa BOCNPWHMMAOTCA Kak HeBepHOe [eWCTBMe unu  criyvyamnHoe
3awumel nepeknioYeHne pexmma paboTbl.

o/ DTO ¥ NpeacTaBnseT yposeHb 3aujumbl OT CRy4YaWHOro MEPEKIIOYEHUST pexnMa paboThbl,

uravkaTop JIY nepecrtaHeT muratb M MOracHET, a PErynsTtop OCTaHETCH B PyYHOM pexunme

ynpaBneHus.


https://lizantan.com/shop/kontroller-mikroprocessornyy-mik-52

8-800-511-09-43
mlizantan@yandex.ru 45 LIZANTAN.COM

6.2.3.4 ABTOMATM4YE€CKUM NIOKaNbHbIN peXUM paboTbl perynaTopoB
MNMepexopn Ha aBTOMaTM4eCKMM KacKkagHbIA PEXUM paboThl.

ABTOMaTHYeCKUM e B aBToMaTMyeckom nokanbHOM pexume paboTbl perynatop ynpasisdeT obbekToM

NoKanbHbIN perynupoBaHnsi COrnacHo BbIGpaHHOrO 3akoHa perynvpoBaHus U C COOTBETCTBYHOLLMMU
pexum paboTbl HacTpovikamu nornb3oBaTens.
O ky
® ny e ViHgukaTtop J1Y Ha nuueBow naHenu ceetutcs. MHomkatopbl PY n KY He cBeTaTcs.
O py
= [P/A] e [1na nepexoga B aBTOMaTUYECKUIN KackadHbIl PeXuMM ynpaBreHuss Heobxoaumo mpuxobi
HaxaTb knasuwwy [P/A] Ha nuueBon naHenu perynaTopa.
? KY e Muaukatop KY Ha nuueBoii naHenn HaunmHaeT MuraTb, eCnn onepaTop Haxan knasuwy [¢'] B
ny npouecce muranua nHavkatopa KY (npubnusntensHo 10-15 cekyHn) — npounsonget gukcayusi
O py 8bIbpaHHO20 pexuma W perynaTtop nepenger B PEeXvMM aBTOMaTUYECKOro KackadHo20
ynpaBneHus.
= [&]
@ kv e VHaukatop Y noracHeT u 3aceetutcs uHaukatop KY =.4i0 Bynet B AanbHenwem
O ny yka3blBaTb Ha8 aBTOMaTUYECKNIA KacKadHbIl pexmum paboThbl.

O pry

e Ecnu onepatop He nodmeepxdaem cBOUX AeNCTBMIA HaxaTuem knasuwm [¢'], To oaHHble
YpoeeHb OENCTBUSA onepaTopa BOCMNPUHMMAKTCA Kak HEBepHoe [JeWCTBME unu  criydanHoe
3awjumel nepeknioYeHne pexmma paboTbl.

e OTO M NpencTaBnsaeT ypoBeHb ‘3auiumbl OT CRAYYaWHOrO MepekioyeHns pexrmMa paboThbl,

nhaukatop KY nepecrtaHeT muraTb W MOracHeT, a perynsatop OoCTaHeTCs B aBTOMaTU4ECKOM

rniokanbHOM peXume yrnpaBreHusl.
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6.2.4 U3meHeHMWe 3HA4YEeHUs 3alaHHOMN TOUYKU PerynsiTopos

Ona Toro, 4ytobbl M3MEHWUTb 3afaHHYl TOYKY KOHTypa perynuposaHusi koHTponnep MWK-52 gorkeH 6biTe
nepesegeH B pexum PABOTA. Tak e pgomxHa ObiTb BbibpaHa naHenb MHAWKAUWMM PerynstopoB — CBETUTCH
nHavkatop PEI. Ha agucnneit MAPAMETP BbiBOAMTCS 3HA4YeHME U3MepsieMo BeNuYuHbI, a Ha avcinen SABAAHHA
— 3Ha4YeHue 3aaHHOW TOYKM.

B perynatope nmeeTtcst 3agaHHas Touka, UCMONb3yeMast TONbKO B aBTOMaTUYECKOM pexume yrnpasnexus. o
OTHOLLEHMIO K DYHKLMOHaNbHOMY BroKy perynupoBaHus 3ajaHHasi ToYKa perynsatopa MoXeT ObiTsrBHYTPEHHEW UNn
BHELLUHEMN.

BHyTpeHHAs1 3agaHHaa Touka M3MEHSIeTCH C NUUEBON naHenu npubopa. 3HayeHWe BHYTpPeHHEW 3agaHHOW
TOYKN SBMSETCA 3arnoMuHaeMbiM 3HayeHueM. [locne BKMIOYEHWUS MUTaHUS perynaTop HadvHaeT paboTy c Tem
3Ha4YeHneM 1 ¢ TeM BUOOM 3ajaHHOW TOYKN, KOTOpOe ObIfo Ha MOMEHT OTKMOYEHMS.

BHellHs1I9 3apgaHHasa Tovka perynatopa MOXEeT 3afaBaTtbCsl, HanpyuMep, ¢ BHELUHEro aHanoroBoro Bxoaa mnm
dopmMmpoBaTtbcs  ApyruM  OyHKUMOHanbHbIM 6rnokoM. [Mpu BbiGpaHHOM Buae 3agaHHoOM Touvkm kak BHELLIHAA
BO3MOX€EH TOnbKo ee KoHTponb Ha gucnnee 3ABOAHHA, v3ameHuTe ee 3HaveHuesC. JIMLEBON MaHenu perynsitopa

HEBO3MOXHO.
BHYTPEHHAA (NOKAINBbHASA)
3afaHHanA Touka
BHELUHAA
(AUCTAHLIMOHHAA) Bbixoa BHyTpeHHEro 3agaTtiuka
3aAaHHas Touka 3aBa /
Hanp. Bxog Al2 AY
BXOAHOW CUrHan

3HauvyeHue 3aAaHHON TOYKMN
3agaHue perynstopy

PucyHok 6.6 — briok-cxema ¢hopmuposaHusi BHympeHHeluIu eHewHel 3adaHHOU MOoYKU

Mpouenypa n3MeHeHUs 3Ha4eHUs1 BHYyTPEHHeN 3afiaHHOWN TOUYKH

e [1pn BbIbpaHHOM perynaTope BblbpaTb COOTBETCTBYIOLUA PEXUM MHOMKALMN U3MEHEHUS
3a]aHHON TOYKW{

& [3aBa] o [1n51 naMeHeHNs 3Ha4YeHns BHYTPEHHEN (ToKanbHOW) 3a4aHHON TOYKM HeoBXoAMMO HaxaTb
knasuwy [3aBA].

e Ha sinueBon naHenun HayuHaeT muratb gucnnen 3ABOAHHA. Ha panHHom stane npwm

015.0 |[< muraroiem gucnnee 3ABOAHHSA BO3MOXHO M3MeHeHWe 3HayeHus1 BHYTPEHHEW 3agaHHOM
TOYKM.
= [A] e C nuueBow naHenu C nomolubio knasuw [A] “Gonbwe” n [V] “MeHblue”, yCTaHOBUTb
e [V] HeobXxoaMMoe 3HaueHWe BHYTPEHHEW 3afaHHOW TOYKW, WHAOMUMPYEMOW Ha aucnnee
3ABOAHHSA.

e Ecrnn onepatop Haxan knasuwy [¢] B npouecce muranus aucrines 3ABOAHHA
= [d] (mpubrmsutensHo 10-15 cekyHA) - perynatop nepenaeT Ha Pexum ynpaerieHWst ¢ HOBbIM
3HaYeHNeM BHYTPEHHEN 3aaHHOM TOYKN.

YpoeseHb e Ecnun onepaTop He nodmeepxdaem CBOUX AEWCTBUIN HaxaTuem knasuwm [¢] B npouecce
3awumsi MuraHust nigukatopa NY (npubnuautensHo 10-15 cekyHa), TO AaHHblE AEUACTBUS onepaTopa
BOCMNPVHUMAIOTCH Kak HEBEPHOE AEeNCTBME UNK CriydaHoe N3MEHEHME 3HaYEHNS.

¢ 0T0 1 NPEeACTaBnsAET ypoO8eHb 3allyumbl OT Cry4alHOro N3MEHEHNsI 3HAa4YEHNSI BHYTPEHHETO
3agaHus, nigukaTtop JIY nepectaHeT muratb M HaYHET CBETUTLCH, a PerynsaTtop BepHeTCH B
paboTy C NPEXHMM 3HA4YEHNEM BHYTPEHHEN (NOKanbHOWM) 3a4aHHON TOYKM.

MpuMeyaHve. MNMpu M3MeHeHUn 3agaHHOW TOYKM perynatopa OenCTBYIOT pPeXuMbl YCKOPEHHOro M3MeHeHUs
3HaJeHuin,— cMm. purc.6.3.
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6.2.5 UN3meHeHMe 3Ha4YeHUs yNpaBnslowWero Bo3fencTBus

o [1na 3aMeHeHns 3HaYeHus ynpaBnsoLwwero BO3AEeNCTBNS PerynaTop AOMMKEH HAaXOAUTLCH B
PY4HOM pexume ynpasrneHus. Ecrnu perynatop HaxoauTcs B aBTOMAaTUYECKOM. PEXUME, ero

® ry HeobX0AMMO NepeBeCTM B PYYHOW pexnM ynpasneHus — cMm. pasgen 6.4.1. AHavkatop:PY Ha
NVLEeBON NaHenu ceBeTUTCA. BuibpaH pyvHOW pexuMm ynpasneHus.

= [A] e B pyyHoMm pexume paboTbl onepatop C NMLUEBOM MaHENM C noMouwbio. knasuil [A]
= [V] “Oonbwe” n [V] “meHblue”, ynpaBnseT BbIXOAOM perynatopa, TEM cambiM opMupyeT
3HayYeHWe ynpaBnsloLWEero BO3eNCTBYSA, NOAABAEMOE Ha NCMONHUTENbHbI MeXaHU3M Yyepes
kntoun BOJNbLWE-MEHBLUE unu aHanoroBbivi BbiIxo, B 3aBUCMMOCTM OT BbiGpaHHOIO Tuna
perynatopa (CM. napameTpbl COOTBETCTBYIOLLEro YHKLMOHANBLHOIo 6rnoka perynmpoBaHus).

BuUXig
200 e 3HayeHue BbIXOOAHOMO curHana B % (B 3aBMCMMOCTM OT' BbIOpPaHHON CTPYKTYpbI
perynsaTtopa) nHguumpyetcs 3HadeHve Ha aucrinee BUXIA:

- BbIXO[JHOFO aHanoroBoro curHana,
- 3Ha4YeHne BblaaBaeMown MOLLIHOCTU Ha BbixogHble knoun BOJbLUE-MEHBLLE,
- BHELLIHWI CUrHan NOSoXeHNss MexaHn3ma.

o [Ipn U3MEeHeHUN 3HaYeHus ynpaBnALLEro BO3AENCTBUSA Nocne nepBoro Haxatusa nobown
u3 knasuw [A] “6Gonbwe” nnn [V] “meHbe” HauuHaetr. murate gucnnen BUXIA, nubo
cBeToAMOAHblE MHAMKAaTOPbl A unu Y, ykasbiBass TeM CaMbiM;OREPATOPY KakoW napameTp
(cvrHan) B gaHHbI MOMEHT U3MEHSETCS.

e [locrie OKOHYaHWS U3MEHEHWUSI 3HAYEHWS YRPaBSOLLEro ,BO3AENCTBUS, MO OTMNYyCKaHWUM
knaBuw [A] “Oonbwe” nnu [VY] “meHblie” no wuctedeHnu 3-4 cekyHn aucnnen BUXIA
nepecraeT Muratb, a 3Ha4yeHue Bbixoaa PUKCUPYETCH B SHEPrOHE3aBUCUMON NamMsATU.

Mpumeyanue. Mpu M3MeHeHWN ynpaBnSAoLWEro BO3OEUCTBUS perynstopa AeNCTBYIOT PEeXMMbl YCKOPEHHOro
N3MEHEHUS 3Ha4YeHn — cm. puc.6.3.
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6.3 OnepaTMBHOe ynpaBrieHUe NPorpaMmmMHbIMU 3agaT4yMKamMmm

6.3.1 OO6wwue npaBuna

[Onsa Toro, 4ToGbLI BECTU OnepaTMBHOE YnpaBneHue nporpaMMHbIMK 3agaTynkamu KoHTponnep MUK-52
pomkeH 6biTb nepesedeH B pexum PABOTA. Tak xe gomkHa 6biTb BbiOpaHa naHens MHAMKaUUA NPOrpamHOro 3a
aatynka — ceetutcsa nHamkartop MPr.

B koHTponnepe MoxHO opraHm3osaTb 0T 0 40 9 NporpaMMHbIX 3a4aTYMKOB.

OnepaTvBHOE ynpaBreHue BedeTcsa Mo u3bupaTenbHOMY MPUHLMNY: BbIOUpaeTCa.-HOMEpP. W ARs Hero
KOHTPONUPYIOTCA M M3MEHSAOTCA HOMEPa LUaroB 3agart4vuka.

6.3.2 JluueBasi naHenb

JlnueBasa naHenb npegHasHavyeHa AN OonepaTMBHOMO YNpaBfeHUS KOHTypamu PEeryrnvpoBaHUSA U COOEPXUT
HeobxoanMble CBETOAMOAHbIE, LM POBbIE MHANKATOPLI U KNaBuaTypy.

Jlnuesas naHenb koHTponnepa MUK-52 B pexmme onepaTMBHOMO ynpaBAeHUs KOHTYpaMu. perynmpoBaHuns
npencrasneHa Ha puc.6.7.
Wngukatop
Mpr(faxenb
NporpamMmMHbIX
3a0aTuMKoB)

Homep nporpammHoro
3apartuynka [

MHuaunkaTopbl
peXnmoB
TekyLiee 3Ha4yeHue yrnpaBneHus
Ha BbIxode 6roka

Out

Bpems ncnonHexus
wara nporpaMmmMmHoro
3agatyuka

Howmep Knasuwm
MCMOSHAEMOTrO Lwara
nporpaMmmMmHoro
3agartyuka

PucyHok 6.7 - Jluyesasi naHesb 8 pexxume oriepamueHo20 yrpasrieHuUs1 npo2pamMmMHbIM 3a0amyukom

OpHopaspsagHbii gucrinen "Ne" — nokasbiBaeT HOMeEp MPOrpamMMHOro 3ajaTyuka, C KoTopbiM paboTtaet
oneparop.

Ha uetbipexpaspagHbii gucnnen NMAPAMETP BbiBoOuTCA TeKkyllee 3HayeHue No4aBaeMoe Ha BbIXOA4
NpOrpamMMHOro 3agaTymka.
Ha yveTbipexpaspsgHbii gucnnen SABAAHHA BeiBoauTCS BpEMS 10 OKOHYaHUSI TEKYLLIErO Liara nporpaMmel.
Ha tpexpaspsagHein.gucnnen BUXIO Tekywmii war nporpaMMHOro 3agaTtyuvka
Tpun cBETOAMOOHBIX MHAUKATOPa YKa3blBalOT, B KAKOM COCTOSIHUM paboTaeT KOHTYp:
I — nporpamMMHBiii. 3a8aTuMK B pexume «paboTay,
.. — NPOrpaMMHbIN 3aAATHMK B PEXNME «nay3ay,
B — nporpammHbIN 334aTYMK B PEXUME «CTOMY.
JlnueBas maHenb MmeeT 8 knaBull, C MOMOLLBIO KOTOPbIX BeAeTCs OonepaTMBHOE ynpaBreHue KOHTypamu
perynmpoBaHus.
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6.3.3 U3meHeHMe pexxuMoB paboyero ypoBHS, YPOBHM 3aLUTbl paboyero ypoBHS

Ha paboyem ypoBHE BO3MOXHO M3MEHEHWE pexuma paboTsbl («paboTa», «nay3a», «CTOMN») — OCYLLECTBIIEHUE
nepexofa un3 pexuma paboTta B pexum naysa, U3 pexvma naysbl B peXuM CTOM, U3 pexuma cTon B pexum paboTa u
HaobopoT.

NmeeTcs ypoBeHb 3alwnTbl ANs U3MeHeHust pexxumoB. Ecnv onepatop He nmodmeepxdaem CBOUX AEWNCTBUIA
HaxxaTueM knasuwm [¢], To AaHHbIE OeicTBUS onepaTopa BOCMPUHUMAIOTCS Kak HeBEpHOe AeiCcTBUe WUIU ChyYanHoe
nepeknoYeHne pexuma paboTbl.

6.3.3.1 3ameHeHUe pexxnma nporpamMmMHbIX 3a4aTYMKOB

B perynsartopax, ncnonssyembix B koHTponnepe MUK-52, nmeetca Tpu pexuma
— pexum «paboTtay,
— pexuM «naysay,

M - pexum «cTony.

Pexum paGOTbI NPOrpamMMHOro 3agartynka - ABMASETCHA 3aroMuHaeMbiM COCMOSIHUEM. [locne BKMAYeHus
NUTaHUA perynaTtop HaxoanTcAa B TOM peXxXnmMme U Ha TOM Xe Lare, B KOTOPOM OH Haxoaunncda Ha MOMEHT OTKIT4YeHUA.

Bonee nogpobHo GubnvoTeka M onucaHve QYHKUMOHanbHbLIX GrOKOB, MpeacTaBneHbl B PyKOBOACTBE MO
akcnnyatauun NPMK.421457.005 P32.

Bbibop pexvma ynpasneHus: paboTa, naysa, cTon ocywecTsnsaerca Haxatuem knasuwm [P/A] Ha nuueson
naHenu perynsitopa ¢ nocneayloLwmM HaxaTtvem knasuwm [¢].

BbiGop pexuma ynpaerieHVsi COMpOBOXAAETCA CBEYEHNEM COOTBETCTBYIOLLErO CBETOAMOLHOINO MHAMKaTopa
Ha nuueBol NaHenu npuéopa:

- B pexumMe «paboTa» CBETUTCA MHAMKATOp ¥,

- B peXunmMme «naysa» CBeTUTCA MHOUKaTop - 1,
- B peXunme «Cton» CBeTUTCA MHANKaTop .

6.3.3.2 NMepexoa mexay pexvmmamum

= [P/A] e [Ins nepexoda B/ OpYyrov pexuM Heobxooumo HaxaTtb knasvuwy [P/A] Ha nuueBon naHenm
perynsitopa.
[ | Mpu 3TOM HavHeT Muratb oauH n3 uHaukatopos P || unu L
= [J] [nsi nepexoda B TOT WUNU UHOW, PEXMM HY>XHO MPW MUraHWM COOTBETCTBYIOLLEro UHAMKATopa

noaTBEpPAUTL ero Knasuwien «Baigy».

YpoeeHb e Ecnu onepaTop He Haxan knasuwy [¢'] B npouecce mMuraHusi 0QHOTO M3 MHOWMKATOPOB —
3awjumsl ¢hukcayus ebi6paHHO20.pexuMa He NPON3oNAET.
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6.3.4 U3meHeHMe Wara NnporpaMMHOro 3agaTyumka

Onsa Toro, 4ToObl U3MEHUTL LIAr NPOrpaMMHOro 3agatynka koHTpornep MUK-52 nomkeH ObiTb NnepeBedeH B
pexmm PABOTA. Tak xe gormkHa 6biTb BbibpaHa naHenb MHAMKaLMU NporpamMmMHOro 3agaryvka — CBETUTCH MHONKATOP
Mpr. Ha gucnnen BUXIA BbiBOAUTCS HOMEP TeKyLLEero Lwara nporpammHoro 3agartyvka/

Lar nporpammHOro 3apatyuka SBNSETCA 3arnomMuHaembiM 3HavyeHuem. [locne BKMIOYEHUS NUTaHWS
NporpaMMHbIN 3aA4aTynK HaymMHaeT paboTy € TOro Lwara Ha KOTOPOOM BbINIo HA MOMEHT OTKIHOYEHMS.

I'Ipou,e.qypa U3MeHeHuA Wwara nporpaMmmMmHoOro 3agatimka

o [py BbIGPAaHHOM COOTBETCTBYIOLLEM PEXUME MHAMKALMKN BbiOpaATh UHTEPECYIOLUMIA HOMED
nporpammHoro 3agatumka(1-9).

< [3aBpa] e [Ing n3mMeHeHUs HoMepa Liara NpPorpamMmMHOro 3agatyvMka HeoBXOAUMO HaxaTb KhaBuLly
[3aBnA].

e Ha nuueBow naHenu HaumHaeT muraTtb aucnner BUXIA. Ha gaHHoM aTane Apy muratooLem

ancnnee BUXIA BO3MOXHO U3MEHEHME 3HaYeHUs BHYTPEHHEN 3a4aHHOM TOYKN.

e C nuueBor naHenu ¢ nomouibto knasuw [A] “Oofbwe” n [V] “MeHbLIe”, ycTaHOBUTL
HeoOxoaMMbIN wWar, nHaMumpyemon Ha gucnnee BUXIA,.

e Ecnu onepatop Haxan knaeuvwy [¢'] B npouecce muraHus avennes BUXILO - 3agaTymk
= [J] nepenaeT Ha BbIGPaHHbIN LWar.

e Ecnu onepatop He nodmeepxdaem cBOMX AEUCTBUIA HaxaTtuem knasuium [¢'] B npouecce
YpoeeHb muranusi uignkatopa BUXIA 1o nepexon Ha BbIOpaHHBbIV Lar He Npou3ongeT.
3awumsl
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6.4 OnepaTuBHOe ynpaBJfieHMe NaHensAMN UHAUKaLMN
6.4.1 OO6wwue npaBuna

[ns Toro, 4ToBbI BECTW onepaTvBHOE ynpasneHue naHenamm nHamkauum kontponnep MUK-52 nomxeH 6biTh
nepeseaeH B pexum PABOTA. Tak xxe gomkHa ObiTb BeiOpaHa naHenb nHavkaumm — ceeTutcs unankatop IHO:

B koHTponnepe MoxHo opraHusoBaTb OT 0 A0 9 naHenen nHankauum.

OnepaTvMBHOE YynpaBneHwe BeAeTcA Mo M3bupaTenbHOMY MpUHUMNY: BbIOMpaeTcs HoOMep W Ons Hero
KOHTPONUPYIOTCA M 3a4al0TbCs NapameTpbl.

6.4.2 JluueBasi naHenb

Jlnuesas naHenb NpegHasHavyeHa Ans onepaTMBHOIO yNpaBneHns u coaepXxut HeobxoarmMble CBETOQUOAHbIE,
LuMcpoBbIe MHANKATOPLI U KnaBnaTtypy.
Jlnuesas naHens koHTponnepa MUK-52 B pexvime onepatmBHOro ynpasneHus npeActasneHa Ha puc.6.8.

Homep naHenu
VHAMKaLMM
Muaukatop
IHo(naHenb
WHOMKaLuW)
3HauyeHne
nogaBaemMoe Ha
cBoncTBo Ne9
PYHKLMOHaNbHOro
6noka

3HauyeHne
nogaBaemMoe Ha
ceownictBo Ne10
PYHKLMOHaNbHOro
6noka

3HaveHve Knasuum
nogasaemMoe Ha
cBoricteo Ne11
yHKLMOHaNbHOro
onoka

PucyHok 6.8 - [luyeeas naHesb 8 pexxume ornepamugHo20 yrpagneHus npozpammHbIM 3adamyukom
OpaHopaspsigHbii avcnneit “Ne" — nokasbiBaeT HoMep NaHenm MHANKaLUUK, ¢ KOTopbiM paGoTaeT onepaTop.

Ha yeTbipexpaspsigHein aucnnen NMAPAMETP, 3ABOAHHA u TpexpaspsgHbii BUXI[ BbiBOOUTCA Tekylime
3HaYeHus1 CBA3HbLIX MapaMeTpos.

JlnueBas naHenb nmeeT 8 kmaBuLl, C MOMOLLBK KOTOPbLIX BEAETCH OnepaTMBHOE yNpaBrieHWe KOHTypamu
MHAUKaLUN.

6.4.3 N3meHeHUe 3a4aHHON TOYKMU NaHeNnn UHOUKauMmn

Ons Toro, 4To6bl M3MEHUTL BbIX0A (YHKLUMOHAnNbHoro 6rnoka nHavkaumm koHtponnep MUK-52 nomxeH GbiTb
nepeesegeH B pexum PABOTA. Tak e AomkHa ObiTb BblbpaHa nNaHenb MHAMKAUUMM — CBETUTCH mHAaukatop IHA.

Bbixoa, 4aHHOro hyHKUMOHanBHOro 6noka sBNaeTcs 3anoMuHaeMbiM 3HadeHueM. Nlocne BKMOYEHNS NUTaHUs
ONoK MHAMKAUUN HAaYMHAET PaboTy C TEM Xe BbIXOAOM YTO U Obls1 HA MOMEHT OTKITHOUEHUS.

Mpouenypa n3MeHeHUs Bbixoaa 6y10ka MHAMKaLMK

e [pu BbIGPAaHHOM COOTBETCTBYHOLLEM PEXUME MHAMKALMU BbIOpaTbh MHTEPECYIOLLNIA HOMEP
naHenu nHaukauum (1-9).

< [3aBa] e [Ins n3meHeHns Homepa Liara NPOrpaMMHOro 3agartyvka HeoOXOAMMO HakaTb KraBuLly
[3aBna].
A A e Ha nuueBon naHenn HauyuHaeT muratb gucnnen 3ABOAHHA. Ha panHHom stane npwm
0004 [<, muratowem avcnnee 3ABOAHHSA Bo3MOXHO n3MeHeHne Bbixoda (OyHKUMOHaNbHOro 6noka
MHOUKaumK.
@ [A] e C nuvueBoW naHenu ¢ nomolubio knasu [A] “Gonbwe” u [V] “MeHblue”, yCTaHOBUTb
= [V] HeobXxoanMbIl BbIXOA.
- [¥] e Ecnu onepatop Haxan knasuwwy [¢] B npouecce muranuns aucnnes 3ABOAHHSA — Bbixoq

M3MEHUTBLCS Ha TOT KOTOPbIN ObIn 3agaH.



https://lizantan.com/shop/kontroller-mikroprocessornyy-mik-52

8-800-511-09-43
mlizantan@yandex.ru 52 LIZANTAN.COM

6.5 OnepaTuBHOe ynpaBrieHUe NaHenbio MHAMKALUN BXOAOB (PYHKLMOHANbHbLIX GNoKoB

6.5.1 O6wume npaBuna

Onsa Toro 4ytobbl NPOCMOTPETL BXOA PYHKLUMOHaNbHoro 6noka koHTponnep MUK-52 gomnxeH BbiTe nepeseneH
B pexxum PABOTA. Tak xe gomkHa ObiTb BbiOpaHa naHernb MHAMKaLUMN BXO4OB (PYHKLMOHANbHbIX GrIOKOB— CBETUTCS
nHgukaTop BX.

6.5.2 JluueBasi naHenb

JlnueBas naHenb NpegHa3HayeHa Ansi onepaTUBHOIO yNpaBlieHNs U COAEePXUT HE0BXoaMble CBETOAUOAHbIE,
UMdpoBbIE MHAMKATOPbI U KNaBuaTypy.

Jlnuesas naHens koHTponnepa MUK-52 B pexvime onepaTnBHOro ynpasneHus npeacrasneHa Ha puc. 6.9.

. Muovkatop.Bx
: MIK-57 (BXx0nGB
St N“ B ™ YHKLUMOHANbHbIX
6rioKkoB
Howmep
bYHKUMOHaNbHOro
6noka ' meZ on
D Om
- v/ On
Homep Bxoaa 7 v o 2... &‘, > m o,
YHKLUMOHANbHOro
6roka ' ‘ é
7(\ / /o
3HayeHe napameTpa, Knasun

KOTOpbIV NPUXOANT Ha
BblOpaHHbI BXxO4,
dyHKUMOHanbHoro 6noka

PUC_)/HOK 6.9 - Jluyesas naHesnb 6 pexume UHOUKaUUU 8X00HbIX rnapamempos d)yHKL(LIOHa!'IbeIX 6riokos

YeTtbipexpaspaaHbii gucnnen MAPAMETP, B 4acTHOCTM NepBbIX 2 paspsaga MHAWKAUMKW yKa3blBaloT Ha HOMEpP
dyHKUMOHanbHOro 6noka, a 3,4 a3psgbl Ha HOMep BXO4A 3TOro (PYHKUMOHANBHOrO 6rioka, KOTOPbIA HYXHO
nhanumposatb. Ha gucnnen SABOAHHA BbiBOQUTES TekyLmMe 3HaYeHe BXOOHOro napamMmeTpa.

JlnueBasa naHenb vmeeT 8 KnaBuLL, C MOMOLLBIO KOTOPbLIX BEOETCH OnepaTMBHOE YNpaBrieHWe KOHTypamu
VHAMKaLUN.

[aHHoe MeHIo NpeHa3HaYeHOo, TOMNbKO AN MHAMKALMN MHTEPECYIOLLErO BXOOAHOIO napameTpa
yHKUMOHanbHoro 6roka.
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6.6 OnepaTuBHoe ynpaBrieHue naHenblo MHAUKaUUnN BbIXoAoB (pyHKLUMOHaNbHbIX 6nokoB

6.6.1 O6wue npaBuna

[Ona Toro 4Ttobbl MpocMOTpeTb BbIXOA4 YHKUMOHaNbHoro 6noka koHTponnep MWK-52, gomkeH ObiTh
nepesegeH B pexum PABOTA. Tak ke gomkHa 6biTb BoibpaHa naHenb UHAMKaLUUn BXoaoB dyHKLMOHabHbIX B0KoB —
cBeTnTCH nHamkatop BUX.

6.6.2 JluueBasi naHenb
JIvueBasi naHenb NpegHa3HaveHa Ans onepaTUBHOIO YNPaBeHUs U COAEPXKNUT HEEBXOAMble CBETOANOLHBIE,
LUMpOoBbIE UHANKATOPLI 1 KNaBmaTypy.

Jlnuesas naHens koHTponnepa MUK-52 B pexxvnme onepatmBHOro yrnpasneHus npeactasneHa Ha puc.6.10.

WHavkatop, Bux
(BbIXOOOB
PYHKLMOHANbHBLIX
’ 6nokos
Howmep
dYHKLUMOHANbHOro
6noka

Howmep BbIxoaa
YHKLUMOHANbHOro
Onoka

3HaueHue napameTpa, Knasnum
KOTOpPbIA NPUXOANT Ha
BblOpaHHbIV BbIXOA,
dyHKUMOHanbHoro 6noka

PucyHok 6.10 - Jluuesasi naHernb 8 pexxume UHOUKaUUU 8bIXO0HbIX napamempos hyHKUUOHabHbIX 610K08

YeTbipexpaspagHoii aucnnen FIAPAMETP, B 4acTHOCTU NepBbIX 2 pa3psiaa MHOUKaLMKU yKasblBaloT Ha HoMep
dyHKUMOHanbHOro 6noka, a 3,4 pa3psdbl. Ha HOMep BbIXOAa 3TOr0 (PYHKUMOHANBHOTO Oroka, KOTOPbIN HYXHO
unhanumposatb. Ha gucnnen SABOAHHA BeIBOgUTCA TekyLLME 3HAYEHME BbIXOLHOMO NapameTpa.

JlnueBas naHenb nmeeT“8 knaBuLl, € MOMOLLBI KOTOPbLIX BEAETCH OnepaTMBHOE YyNpaBrieHWe KOHTypamu
VHAMKALUN.

[laHHoe MeHIo NpeaHa3HAYEHO TOMBKO ANS MHANKALMW MHTEPECYIOLLEro BbIXOAHOIO NapameTpa
yHKUMOHanbHoro Groka.
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6.7 OnepaTuBHOe yrnpaBJfieHMe NaHesNbio MHAUKaLMU U peJakTUPOBaHUA NnapamMeTpoB (pyHKLUNOHANbHBIX
6nokoB

6.7.1 O6wue npaBuna

[ns Toro 4To6bl NPOCMOTPETL UNWN PeaakTMpOoBaTh NapaMeTp (yHKLMoHansHoro 6roka koHTponnep:MIUK-52
pomkeH ObiTb nepesegeH B pexum PABOTA. Tak xe pomkHa ObiTb BblibpaHa naHenb WHAMKaWWUM BXOAOB
dyHKUMOHaNbHbIX 6nokoB — cBeTuTcst nHamkaTop MNMPM. MapameTpy, KOTOPbIN HYXHO OTpeAaKTpoBaTb TaKKe. HYXXHO
npuceBouTb donar paspelleHuss nporpammupoBaHns B pexume PABOTA (cm. n. 7.2.1.4).==dmar «Pchy» »wnpu
NporpaMMMpOBaHUM M3 NPOrPaMMHOro naketa «Anbga.

6.7.2 JluueBasi naHenb

JlnueBas naHenb NpefHa3HavyeHa 418 onepaTMBHOIO yNpaBreHnst U coaepXuT Heobxoanmble CBETOAUOAHbIE,
LUMpOoBbIE UHANKATOPLI 1 KNaBmaTypy.
JInuesas naHenb koHTponnepa MUK-52 B pexrme onepaTUBHOTO yrnpasneHus-npeacTaBneHa Ha'puc.6.11.

Wuavkatop Flpm
(napameTpos
PYHKUMOHAABHBLIX

Howmep 6nokoB

PYHKLMOHaNbHOro
6noka

Homep napameTpa
PYHKLMOHANBHOIO
onoka

3HayeHune napameTpa, Knasuwwnm
dyHKUMOHanbHoro 6noka

PucyHok 6.11 - Jluyesasi naHeflb 8 pexume UHOUKauuU rnapamempos hyHKYUOHaIbHbIX 6510K08

YeTtbipexpaspsaaHbii gucnnen MAPAMETP, B 4acTHOCTM NepBbIX 2 paspsaaa MHAMKALMKM yKasbiBaloT HA HOMepP
dyHKUMOHanbHoro 6noka, a 3,4 /pa3psiabl "Ha HOMep napameTpa  (YHKUMOHANbHOrO 6roka, KOTOPbIA HYXHO
wHauuMpoBatb unu pepaktupoBars. Ha pgucnmen 3ABOAHHA BbiBOgMTCA Tekywume 3HayeHue BblIGpaHHOro
napameTtpa.

JlnueBasa naHenb MMEET 8 KnaBuLL, C MOMOLWIBI KOTOPbIX BEOETCs onepaTvBHOE YMNpaBreHWe KOHTypamu
VHAMKaLUN.

[aHHoe MeHIo NpeaHa3Ha4YeHo TOMLKO AN MHAMKALMN MHTEPECYIOLLENO BLIXOAHOMO NapameTpa
yHKUMOHanbLHoro 6roka.

6.7.3 U3meHeHMUe BbIOPaHHOro napameTpa PyHKLUMOHaNbLHOro 6roka

Ona Toro 4toGbl M3MEHUTH napameTp QyHKUMOHanbHoro 6noka koHTpornep MWK-52 pomkeH ObiTb
nepeseneH B pexum PABOTA. Tak ke gomkHa ObiTb BbibpaHa naHenb MHAWKAUMM U peaakTUpoBaHWs NnapaMeTpoB
yHKUMOHaNbHBIX BROKOB Y=, CBETUTCS MHAMKaTop [Mpm. MapameTp paHHOro dyHKUMOHanNbHoro Groka sBRsieTcs
3arnomuHaeMbIM 3HavyeHueM. Flocne BkrioveHus nutaHusa 6nok HauyvHaeT paboTy C Tem e napamMeTpoMm YTO U Obin
OoTpeAakTUpoBaH Ha MOMEHT OTKIOYEHNS.

lMpouenypa u3aMeHeHUs napamMeTpa (pyHKLMOHaNbLHOro 6noka
o [lpy BbIOpPAHHOM COOTBETCTBYIOLLEM pPEXUME WHAMKALUUN U peaKTMPOBaHUSA napameTpoB
GyHKUMOHanNbHbIX 6rokoB. BbibpaTe Heobxoaumbli HOMep yHKUMOHanbHOro 6rioka u

HOMep napameTpa KOTOPbIN Hy)XHO OTpedaKTMPOBaTb.

< [A] e C nuvueBoW naHenu ¢ nomolubio knasul [A] “Gonbwe” n [V] “MeHblue”, yCTaHOBUTL
= [V] HeobxoanMoe 3HaveHve napaMmeTpa pyHKLMOHanbLHOro 6oka.

= [¢] e Ecniv onepatop Haxarn knasuuy [¢/] — BbIXoa 3MEHUTLCS Ha TOT KOTOPbIN Bbin 3agaH.
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6.8 KoHTponb owmnbok

6.8.1 O6wme Ha3HauYeHue

KoHtponnep MWK-52 ocHalwleH dyHkumen onpegeneHvus owmnbok, npu BO3HWKHOBEHWM KOTOPbLIX MUraeT
unHoukatop MeHwo «Ow», Ha [aHHOM YpOBHE MEHI0 eCTb BO3MOXHOCTb MpPOCMOTpa Tuna (M Koga roLunbKu
HeucnpasHocTen (cM. Tabnuuy 7.6.2).

6.8.2 JluueBasi naHenb

Nuuesas naHenb npegHasHayeHa Af1S ONepaTMBHONO OGHapYyXeHust ownbok U coaepXuT Heobxoaumble
CBETOANOAHbIE, LMMPOBbLIE MHAMKATOPbLI U KNnaBuaTypy.
Jlnuesas naHens koHTponnepa MUK-52 B pexxvrme onepatmBHOro yrnpasneHus npeactaBneHa Ha puc.6.12.

MnankaTtop Ow
(owmbok B paboTte)

KonunyectBo owmnbok

Homep owmnbku

Tun ownbkn Knasuwin
Koa owmnbkm

PucyHok 6.12 - Jluyesas naHerb 8 pexxumeuHOUKayuu owubok

YeTbipexpaspagHeii aucnnen NAPAMETP, ‘B \4acTHOCTM nepBbiX 2 paspsga WHAUKauUW yKkasblBaloT Ha
KonunyectBo owwnbok, 3,4 paspsagbl Hal Homep BblOpaHHoM owwnbku. Ha amcnnenr 3ABOAHHA BbiBOgMTCS Tun
BblOpaHHOM owunbkn, a Ha aucnnen BUXIO koa owmbkn, (unn B pexume nporpammupoBaHus napameTtp 6.04).

JlnueBas naHenb nmeeT 8 KMaBULL, C MOMOLLBK KOTOPbIX BeOeTCA onepaTMBHOE YMNpaBlieHWe KOHTypamu
MHOMKaUMK OLINOOK.

[laHHoe MeHIo NpeaHa3HaYeHo TONbKO NS MHAMKALMKN TUMNa U Koda OLUNGKK.
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7 npOI'paMMVIpOBaHMe, HaCTpOﬁKa N KOHTpPOIb
7.1 JluueBas naHenb B peXxume NporpaMmmmpoBaHus

[ns TexHonornyeckoro nNporpaMMyMpoBaHus, HacTPOMKM U KOHTpons koHTponnepa MWK<52 ucnomnb3ytotcs
WHAMKATOPbI U KNaBuLWW NTMLEBOW NaHEeNw.

InueBas naHenb koHTponnepa MWK-52 B pexvme nporpaMMMpoBaHMS M HAacTPOWKM MNpeacTaBfieHa Ha
puc.7.1.

Ha ancnnee «MAPAMETP» nHanumpytotcs
nBa napametpa (MNe1, MNe2)

Howmep ypoBHs

/ﬁ l‘"u"‘ | KPD.-'"". AporpaMmmmopBaHust

=MAPAMETP

Oucnnet « BUXIO»
Oucnnen « 3SABOAHHA» MHOMUMPYET napameTp

MHANUMPYeT napameTp ——SPBILARKA (MNe4)
(MNe3) { l m } o

KnaBuwin nameHeHuns

Knasuwum nsmexenms 3HaYeHui napameTpoB

YPOBHS
nporpaMMmMopBaHunst

Knasuwia oTMeHbI BbINOMNHEHHbLIX AEACTBUN
KnaBwuwa ncnonb3dyetcs Anst UHBEpPCUU

BXOAOHOro curHana npu KOHd)VIprVIpOBaHMM

o Knasuwa noartee EHUS BbINONHAEMbIX JENCTBUN
cBsi3el Ha ypoBHe 3 ATBEDKA A

PucyHok 7.1 - Jluyegas naHesib koHmposinepa MUK-52 e pexxume npoepammuposaHusi

7.1.1 UHaukaTopbl ' aucnnen

CeeToanoaHble MHOUKATOPbI CUFHaNM3NpyT O pexume paboTel, BbiOpaHHOW npoueaype u owwubkax. Ha
LUMPOBLIE CEMUCErMEHTHbIE MHANKATOPb! BBIBOASTCA HOMEpPa 1 3Ha4YeHNsi napaMmeTpoB.

gucnneﬁ Ha3HavyeHune gucnnes B pexume nporpaMmMmumpoBaHus

o KAHAI (Ne) MHanumpyeT HoMep ypOBHS NporpamMmmmnpoBaHuns.

e MTAPAMETP WHanumpyeT Homep BbibpaHHOro napameTpa.

e 3ABOAHHA MHovumMpyeT 3Ha4YeHne napameTpa NporpaMMMpoBaHMS UM KOHGUIypaLmm.
e BUXIM Ha gaHHbI gucnnen BbIBOAATCS 3HA4YE€HUSA BCNOMOraTefbHbIX NapameTpoB.
NuaukaTtop HasHayeHue nHaukaTopa B pexume NnporpaMmMmpoBaHus

o P CeeTunTCs, ecnu koHTponnep Haxoautes B pexxume NMPOMPAMMUPOBAHUE.

He cBeTtutcs, ecnu koHTponnep Haxoautca B pexuve PABOTA.
e OT MHavumpyeT Hannymne oTkasos.

o OLL MHanumpyeT Hanuune owmook.
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7.1.2 KnaBuaTtypa

KnaBuwm ncnonb3ytoTcst Ans Beibopa ypoBHS NPOrpamMMyMpOBaHUs, PEXMMOB, AN M3MEHEeHUs napameTpos,

3anycka TectoB n 1.4.

KnaBuwa nnu

HasHayeHue knaBull B pexxume nporpaMmmMmpoBaHus

KOMOMHauus
KombGuHauus
Knaswuiu

[L] MeHto +
[NekH 1]

KombuHauus
KnaBwuL

[L] MeHto +
[NekH 1]

e [U] MeHrO

e [¢] Beig

o [Nekn 1]
o [NekH 4]
e [3aBa.]

o [A] 3Hau.

e [V] 3Hau.

WNcnonb3yeTcs Ans nepexoga B pexvM NporpaMmmmnpoBaHums.

O nepexope B pexvm NMPOMPAMMUMPOBAHWE ceugeTtenscteyeT ceBeveHve nHaukatopa [P.
Mpy aTOM B pexume NporpammmMpoBaHns hyHKLMOHamNbHbIE BOKM He BbIMOMHSATCS U

B KOHTPONMMEepe MOXHO W3MEHSATb BCe 3anporpaMMUpOBaHHbIE . napameTpbl, | Brnoku,

KOHpMrypaLmio, KOHCTaHTbI U T. 4.

McnonbayeTtcs ons nepexona B pexxum PABOTA.
Mpwn nepexoge B pexxum PABOTA nHgukatop MNP racHeT n/dacsetutca nHamnkatop Pb.

B pexume paboTbl MOXHO KOHTPONMMPOBATb CUrHambl W MapaMerpbl, HO HWKakue
napamMmeTpbl KpoMe KO3I(PULMEHTOB N3MEHATb HEMb34.

B pexnvme TMNPOTPAMMWPOBAHWE paHHas knasuwa BbINOMHAET/ YHKUUIO OTMEHbI
BbINOSTHEHHbIX AEACTBUI, onepaumi.

«[U] MeHto» — knaBuwa OTMeHbl. HaxaTne aToMn KnaBuiuy cOpackbiBaeT Bbl3BaHHblE
napameTpbl, OCTaBfsAs Ha AuUChnee NWlb MepBbin napametp. Ecnu knasuwa «[U] MeHro»
HaxumaeTcsi [0 MmocreaHero Haxkatus knasvum «[«<'] BBig», ycTaHOBNeHHble napameTpbl B
namsATb He BBOOSTCS.

KnaBuwa npegHasHadeHa AN MNOATBEPXAEHMS. BbINOIHAEMbIX AENCTBUW, onepaumi u ans
dukcaumm BBOAUMBIX 3HayveHun. ‘Hanpvmep, dukcaumsa BBOAa W3MEHEHHOro 3HaveHus
napamMmeTpa, a Takke NPoABUXKEHME MO YPOBHSIM NPOrpaMMMPOBaHUA U T.M.

«[«'] BBig» — knaBuwwa MMeeT OBOVHOE HasHayeHWe: OHa ucnonbayeTcsa Ans BbiGopa
HY>KHOrO nMapameTpa 1 Ans BBOAA YCTaHOBIEHHbIX MapamMeTpoB B NamsTb. B kaxaow onepauun
no NporpaMMMpOBaHUI0, HACTPOMKE U, KOHTPOIIO MCMOSIb3YETCA HECKONBKO NapameTpoB. Bbizos
3TMX NapamMeTpoB Ha AMCNNEN OCYLWECTBRASETCS NocrnefoBaTenbHO: MPU KaXOoM HaxaTum
knaeuwu «[<¢'] BBia» Ha COOTBETCTBYIOWMA AUCNIEN Bbi3bIBAETCA OYepedHON MNapameTp,
Yy4acTBYIOLLMI B AaHHOW onepauuu. ATOT napameTp npyu HeobxoanMMOCTN MOXET U3MEHATBCS C
nomotbto knasu «[ A7y, «[V]».

lMocne Toro; Kak BCe napamMeTphbl, y4acTByoLMe B AaHHOW npoueaype, OyayT Bbi3BaHbI
U ycTaHoBsneHbl, fodepeaHoe (nocrnegHee HaxaTtve knasuwu «[&] Beig» cbpacbiBaeTt
Bbl3BaHHble NapaMeTpbl:

Kpome' Toro, B pexume nporpaMMMpoBaHus 3TO nocrneHee Haxatue knasuiumn «[¢']
BBig» BBOAUT YCTaHOBNEHHbIE MapaMeTpbl B NamMsATb.

VMcnonb3yeTes Ans naMeHeHus HoMepa YpPOBHS MEHIO B CTOPOHY YBENUYEHMS.

Vcnonb3yeTtcst 4ns n3MeHeHUss HoMepa YPOBHA MEHIO B CTOPOHY YMEHbLLEHUS.

Wcnonb3yeTca ANsS MHBEPCUM BXOLHOMO cUrHana npy KOH(UrypMpoBaHum cBA3ein Ha ypoBHE 3.
Knaeuwa "6Gonblie". Mpu Kaxgom HaxaTuvM 3TOW KNaBWLUM OCYLLECTBMSIETCS yBENUYEHUE
3HayYeHUs1 U3MeHsieMoro napameTpa. Mpu yaepxuBaHWM 3TOM KNaBULLX B HAXATOM MONOXEHUN
yBENVYEHNE 3HAYEHU NPOMCXOONT HEMPEPbIBHO.

KnaBuwia "meHblle". lMpu Kaxgom HakaTMu 3TOW KNaBULLKM OCYLLECTBNSAETCA YMEeHbLUeHue

3HAYEHNS M3MeHsieMoro napameTpa. [pu yaepXvMBaHUM STOW KNMaBULLM B HAXXaTOM MONOXEHUN
YMEHbLLUEHVE 3Ha4YEeHMN NPONCXOANT HEMPEPLIBHO.

MpumeyaHue. TMpUW M3MEHEHUM 3HAYEHUI MapamMeTPoOB [AENCTBYIOT pPEeXMMbl YCKOPEHHOTO W3MeHeHUs
3Ha4YeHu — cM. purc.6.3:


https://lizantan.com/shop/kontroller-mikroprocessornyy-mik-52

8-800-511-09-43
mlizantan@yandex.ru 58 LIZANTAN.COM

7.1.3 Pexum nporpammupoBaHus U paboTbl

KoHTponnep MoXeT HaxoauWTbCA B OOHOM W3 ABYX pexumoB: nporpammupoBanus (MP) unu pabotel (PB). B
pexume nporpaMMmpoBaHUsa NporpamMmma KoHTponnepa He paboTaeT. B aToM pexume COCTOsIHME BCEX.Ero BbIXOAOB,
TanMepoB, CYETYMKOB U SiYeeK HaKOMMEHUSA 3aMOPOXKEHO, a Ha NULEBON naHenu ceetutcsa nHavkartop MP.

B pexume nporpaMMmpoBaHMS MOXHO W3MEHATb BCE MapameTpbl, Kak KOHTponnepa B LEnoM, Tak W
YHKUMOHanNbHbIX 6TOKOB.

B pexwume paboTbl cBeTUTCA cBeTOAMOAHbIV MHAnkaTop PB (MNP He cBeTuTCS).

B pexume paboTbl KOHTpONnep BKIIOYEH B pexuM ynpaenenus. [Mpu nepexoge B 3TOT pexum pabota
KOHTpONiepa HauMHaeTCs C TOro COCTOSIHMSI, B KOTOPOM OH HaxoAwncss B MOMEHT nepexoga. B, Pexum
nporpaMmMMpoBaHuna (3TO BEPHO NULb ANS TOW YacTu CTPYKTYpbl OYHKLMOHAMNbHbIX BMOKOB, KOTOpas He MeHsnachb B
pexume nporpaMmMmMpoBaHus).

B pexvme paboTbl MOXHO KOHTPONMPOBaTb NapameTpbl 1 CUrHarnbl, a Takke M3MEHsTb Ko duumneHTsl. Mpu
nepexofe M3 pexvma «nporpammvpoBaHMe» B pexumMm «paboTay KOHTYpbl perynupoBaHus BkrovatoTcs' B paboTy
6e3ynapHo.

Mpy HanNU4MKM OTKa30B B KOHTPOJINIEPE HEBO3MOXHO MEPENTU B PEXMM PaBOoThl KOHTpOsiepa A0 NOMHOro
YCTpaHEeHUs OTKa30B.

7.2 TexHonorunyeckoe nporpaMmMmpoBaHue U TeCTUpoBaHue
7.2.1 Npouenypa nporpaMmmMmMpoBaHuns

BeizoB pexuma MPOTPAMMUPOBAHWE 3awwmweH naponem u ocyulectBasieTcs mn3 pexuma PABOTA
ANuTenbHbIM, 6onee 3-x cekyH/, HaxaTneMm koMBuHaumm knasuil S MeHio + [NekH 4].
Mocne atoro Ha pgucnnen MNMAPAMETP BbiBogaTcs cumBonbl "PASS" - BBog naponsa. Ha gucnnen
3ABOAHHA BbiBOAUTCSA MUratoLee 3HadeHne napons: «0000y.
C nomoLubio KnaBuwn A BBeCTU naposb: «0002» 1 KpaTKoBpeMeHHO HaxaTb knasuwy [¢].
Ecnu naponb BBeaeH He sepHo — npubop-nepenget. B.pexum PABOTA.
Ecnu naponb BBeAeH 8epHO - TO Npubop nepenaeT B pexum FIPOMPAMMUPOBAHUE.
Mepexopn B pexum NMPOIPAMMUPOBAHWA yka3biBaeT ceeTawmncsa nagukatop MNP.

B pexume nporpammunpoBaHus 3a4aloTcs BCe NporpaMMypyeMble napaMmeTpbl KOHTponnepa, onpegensiowme
ero yHKUMOHanbHY CTPYKTYpY.

OneMeHTbl nuUUEBOW NaHenu (OUCNReWn, WHAMKATOPbL.. KNaBuLLUM) B PEXMME MNpPOrpaMMUMpOBaHUS
npeactaeneHol B pasgene 7.1. dopmaT uHOUKaUMM UHOpMauuMM Ha JAucnneax npu nporpaMMMpoBaHUU U
TECTMpoBaHWUM NpUBEAEH Ha puc. 7.1.

B koHTponnepe umelTcss BOCEMb npoueayp (M COOTBETCTBEHHO BOCEMb YPOBHEW) NPOrpaMMMpOBaHUSA,
KOTopble MpeacTaBneHbl Huxke. Kaxagas nmpouedypa nNpoOrpaMMyMpoBaHUSA MMEEeT CBOW YPOBEHb, UHAMLMPYEMbIA Ha
avncrinee «Ne» (KAHAJT). B nocnegymowmx pasgenax npyvBoavMTCca noapobHoe onucaHue Kaxaown npouenypbl
TEXHOMOIMYeCKoro NPOrpaMMMpPOBaHUA N TECTUPOBaHNS.

CocTtosiHue gucnnesi HanmeHoBaHue YPOBHA U
«Neo» (KAHAN npoueanypbl NporpaMMupoBaHus
Homep ypoBHs
1 HacTtponka konnyecTtBa yHKLMOHaNbHbIX GITOKOB, KONMMYECTBA KOHTYPOB

PEeryfMpoBaHuns, NPOrpaMMHbIX 3a4aTYMKOB M KOSNIMYECTBa NoSIb30BaTENbCKUX
naHenen nHAVKaLUMmn 1 yrpasneHns

2 FlporpaMmumpytoTcs oyHKUMOHanbHbIe 60KM B NporpaMme nosb3oBaTens, Homep,
TN Gnoka, 6a3oBbIi agpec NapameTPoB M MOAMMDUKATOP KONMYeCcTBa BXOAOB

3 MporpammupytoTcs cB3u yHKLMOHaNbHOro 6rnoka B nporpaMme nonb3oBaTens
HacTtporika napameTpoB (hyHKLMOHArbHbIX Or10KOB

5 TecmpoaaHme ANCKPETHbIX N aHanoroBbIX BXOA0OB-BbIXO40B, K8]'II/I6pOBKa
aHarnoroBbIxX BXo4o0B U KaﬂMGpOBKa aHarnoroBbIX BbIXO40B

6 CuctemMHble napameTpsbl (Bepcusi MO, cBoboaHas NnamsaTb Nporpamm, ceoboaHas
namsaTb OaHHbIX, CETEBOWN aapec, CKOPOCTb CETEBOrO 0GMeHa, TanmM-ayT)

7 Ha pnaHHOM ypoBHE NPOU3BOAWTCS KOHTPOMb OTKA30B NPW NPOrpaMmMmnpoBaHmnm

Ha gaHHom YPOBHE NMpOon3BOANTCA COXpaHeHMe nporpamMmbl NONb3oBaTENA, HACTPOEK
M napameTpoB B 3Hepr0He3aBI/ICI/IMOl7I namMaTn KOHTponnepa
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7.2.1.1 HacTpoika KonuyecTtBa G/1I0KOB

Ha paHHOM ypoBHe nporpaMMMpoBaHWs ycTaHaBnuBaeTCsi HeobOXoaumoe KONMMYecTBO (DyHKLMOHAamNbHBIX
6noKOB, KONMMYECTBO KOHTYPOB PerynupoBaHusi (perynstopoB), KONMMYECTBO MPOrpaMMHbIX 3afaTHMKOB, @ TakKe
€KONMYeCTBO NOMb30BaTENbCKNX NaHenen MHaNKaLMmM N ynpasneHus.

Tabnuua 7.1
ﬂwcl?::zﬁm» Oucnnen MAPAMETP [ucnneit Inchineii
3ABOAHHA BUXI
Homep ypoBHS 1-i1, 2-n paspsag 3-n, 4-n paspsg A S
00...99 00 ...09 0000 ... 0009 000 ... 009
1 Konuyectso Konunyectso KonuyectBo Konuyectso
YHKUMOHANMNBHBIX KOHTYpOB nporpamMmmHbIX MoJib30BaTEfbCKUX
OnokoB perynupoBaHunst 3a4aT4YnKOB naHenemn

Mocne BBOAa BbILENEPEYNCIIEHHON WHOPMauMM B KOHTponsiepe QOpMUPYETEA MCNOMHUTENbHbLIN
nporpamMMHbI MOAYIb NPOrpamMMbl MOMb30BATENS, 3arpy>XEHHOM C KOMMbIOTEPa UNW BBEAEHHOW C NepeaHen naHenu.

Mpu BBOAE 3HayveHusa «00» B 1-M 1 2-m paspsage gucnnesd NAPAMETP npovsBoautcs 0uucTka nporpammebl
nonb3oBaTens.

BrumaHue! aHHyo onepaumio HeOOX0AMMO BbINONHUTL Nepes 3anvMcbio HOBOW NPorpaMmMbl B KOHTpOMep.

Mpu BBOAE NapaMeTpOB AAHHOIO YPOBHSI BO3MOXHO CBeYeHMe nHankaTopa oTkasd” OT, B faHHOM crny4ae
Heo6X0aMMO NPOBEPUTL NPaBUIBLHOCTL NPOrPaMMUPOBaHNSA DYHKLIMOHANBHbBIX G1TOKOB, NPOrpaMMMpOBaHME CBA3EN
6roKoB, YCTaHOBKY W HACTPOWNKY napameTpoB, Uin NOATBEPAUTDL elle pa3 Bce 3Ha4YeHNs 4aHHOTO YPOBHSI.

7.2.1.2 TMporpammupoBaHne PYHKLMOHaNbLHbIX 6rOKOB
Ha gaHHOM ypoBHe mporpammupyeTcs HoMmep YHKLMOHanbsHOror0mokayB nporpamme nonb3oBaTend, TUM

6roka (cornacHo 6ubnuoTteke yHKUMOHaNbHbLIX 6MoOKOB), 6a30BbIV afpec NapamMeTpoB U MoaudurkaTop KonmyecTsa
BXOZOB W/Wnn napameTpoB.

Tabnuua 7.2

HMCI?:I?I:J('(I Ne» Oucnnen MAPAMETP [vcnneli [vcnneii
3ABOAHHA BUXI

Homep ypoBhs 1-i1, 2-1 paspan 3-n, 41 paspan A A
00 ...99 00...99* 0000 ... 0600 001 ...012*

2 Homep 6roka Tvn 6noka basoBbIi agpec MoawndukaTop

napameTpoB KonunyecTsa BXOA0B
1 napameTpoB.

* CM. 61bnnoTeKy dyHKLMOHanNbHbIX 6510KOB.
** ins 6NoKoB, KOTOpbIE He MMelT MoaudukaTopa, 3ToT napameTp Bcerga paseH 001.

7.2.1.3 MporpammMupoBaHue cBA3en

Ha gaHHoM ypOBHE MporpaMMUPYHOTCS CBA3K (DyHKLUMOHAabHOMo 6rioka B nporpaMMe nonb3osaTens.

Tabnuua 7.3
chl?::zﬁNe» Ducnnen MAPAMETP [vcnneli [vcnneii
A L. 3ABOAHHA BUXIM
Homep ypoBHSI 1-in, 2-1 paspsg 3-n, 4-n paspsg
00 ... 99 01..99* 0000 ... 0099 01... 12** unn
3 -01...-12*
Homep Grnoka Homep Bxoaa Homep 6rnoka Homep Bbixoga **
*100...N — Bce Bxoaa 6nokos ( N — BxogoB)

(N+1) ... (N+M) — Bce cBovicTBa 6noka ( M — cBowncTB).
B kaxxgoro G6rioka AOMmKHbI ObITb CBsI3aHbl BCe BxoAda, MHave OyaeTt BblaaBaTbCca curHan otkasa (oTtkas Ne6 —
He NOAKIMOYEHHbIV BXOA). Takke MOXHO CBSA3bIBaTb M CBOMCTBA 61i0Ka, AN TOro YToObl B KaXXAOM LIMKIe NporpaMMbl
3anucbiBaTb B CBOMCTBO AaHHOro 6rioka 3HaYeHMEe HY>KHOrO BbIXOA4a Apyroro 6roka.
** [Mpu AporpaMMmnpoBaHMU CBSA3EN, Nocrne BBOAA 3HaYeHust HoMepa Bbixoga Ha aucnnee BUXIO, HaxaTtue
knaesuwm[3asA.] ycTaHaBNMBaET UHBEPCUIO AaHHON CBA3W, YTO OTOOpaXKaeTCst CUMBOIIOM «-».
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7.2.1.4 HacTtpoiika napameTpoB

Ha gaHHOM ypoBHe Npou3BoANTCA HacTporika napameTpoB OyHKLMOHArbHBLIX 6/10KOB.

Tabnuua 7.4
HMC;:ﬁmNE» Oucnnen MAPAMETP [ncnnedt Inetines
3ABOAHHA BUXI
Howmep ypoBHs 1-it, 2-1 pa3pag 3-n, 4-n paspag A A
00 ...99 01...99 -9999 ... 9999 000, 001
4 Homep 6rnoka Homep napameTtpa 3HaveHve PaspelueHne nave-
napamMeTtpa HeHusi napameTpoB*

* YcTaHoBKa JaHHOro 3HavYeHus pas3peLluaeTt unm sanpeLlaeTt Npon3BoaMTe U3MEHEHNE AaHHOro napameTpa B
pexume PABOTA. [Ins nsmepeHns napaMeTpa HY)XXHO B pexxume paboTbl KOHTpOMnepa NepenTn Ha naHenb
WHAVKALUN U pefaKTMpOBaHUSA NnapameTpoB PyHKLMOHanbHbIX 6110koB (cM. n.6.1.2).
CocTosiHME JaHHOTO 3HaYeHus:
000 — 3anpeLyeHo M3MeHATb AaHHbI napameTp B pexvume PABOTA,
001 — pa3pelueHO M3MeHATb AaHHbIM napameTp B pexume PABOTA.

7.2.1.5 TectnpoBaHue N KannbpoBKa BXOAOB-BbIXOA0B

Ha paHHoMm YpPOBHE Npon3BOAUTCA TECTUPOBaHNE ONCKPETHbLIX U aHaNoroBbiX BXOOO0B=BbIXO40B KOHTpOJ1nepa,
a TaKkke aBToMaTndeckad n pydyHasa KaJ'IVIGpOBKa aHarnoroBbIX BXo40B U KaJ'IVIGpOBKa aHalioroBbliX BbIXO40B.

Tabnuua 7.5
Oucnnen .

«Ne» KAHAN Rucnnei NAPAMETP [ncnneis 3ABOAHHS Oucnnen
Homep 1-n, 2-i 3-i, 4- BUXIA
YPOBHA pa3psa pa3psaa

01 Homep Bxoaa XXXX'= 3Ha4yeHue BXOAHOro curHana (%) 000
Tect
aHanorosblx | 01 —1-# Bxoa XXXX — 3Ha4YEHWe. BXOAHOrO CUrHana, 001
BX0A0B YTO COOTBETCTBYET Havany wkanbl (%)
Al1-Al8 XXXX:— 3Ha4YeHne BXOAHOro curHana, 002
YTO COOTBETCTBYET KOHLY LiKanbl (%)
02 — 2-n BxoA AlanormyHo 1-my Bxoagy
03 — 3-n Bxon, AHanormyHo 1-my Bxoay
04 — 4-n/Bxon, AHanorn4Ho 1-my Bxoay
05 — 541 Bxop, AHanoru4Ho 1-my Bxoay
06 —6-n Bxo AHanoruuHo 1-my Bxogy
07/=7-n Bxo4 AHanormyHo 1-my Bxogy
08 — 8-n Bxof AHanoru4Ho 1-my Bxogy
02 Homep BbIxoaa | XXxx — U3MeHeHWe 3HavyeHus Bbixoaa (A, V) 000
5 TecT aHano- 01— 1-n BbIXOA XXXX — CMeLLleHne Bbixoaa, B % 001
roBoro XXXX — KO3(PULMEHT ycunenus, B ef. 002
Bbixoga AO1 | 02 — 2-i Bbixog, AHanormyHo 1-my BbIxogy (Npy HaNMYMM Moayns ==
(AO2-A04 Ha pacwmpeHus)
moayne 03 — 3-1 BbIX0oq, - -4
pacLumpenns), | 04 — 4-i Bbixof -
03 Homep Bxopa 0000 — BxoA OTKIHOMEH 000
TecT 01 —1-n Bxog 0001 — Bxog BKMo4eH (nogaHo =24B)
OUCKPETHbIX 02 —2-1 BXxog AHanoru4Ho 1-my Bxoay
BXO[10B 03.—.3-1 Bxopq, AHanoru4Ho 1-my Bxoay
DI1-DI3 04 = 4-i Bxoa AHanornyHo 1-my Bxoay (Mpy HanMyYMm moayns
(DI4-D119 Ha pacLuvpeHus)
mopayne - | ... | ...
pacLIMpeHus) | 19 — 19-i Bxog AHanormyHo 1-my Bxoay (Npy HanU4Mn Moayns
pacLumpeHus)
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MpopomkeHne Tabnuupl 7.5

Oucnnen .

«Ne» KAHAT Ancnnen NAPAMETP 3 Oucnneit
Homep T, 27 — Oucnnen 3ABOAHHA BUXI[L
YPOBHS pazpsa 3-1, 4-n paspsaa

04 Howmep BbIXoaa 0000 — BbIXOA OTKIOYEH 000
Tect 01 — 1-1 BbIXO, 0001 — BbIXO[, BKITHOYEH
ONCKPETHbIX 02 — 2-1 BbIX0O4, AHanornyHo 1-my BbIxoay
BbIXO40OB 03 — 3-1 BbIXOA AHanornyHo 1-my BbIxoay
DO1-DO5 04 — 4-n BbIXOA AHanornyHo 1-My BbIxody
(DO6-DO21 Ha 05 — 5-n BbIXOA AHanorm4Ho 1-my BbIxogy
moayne 06 — 6-1 BbIXOA, AHanoruyHo 1-my Bbixogy (Npy HAAMYMK
pacLuvpeHus) MOAYNs pacLUMPEHMs)
05 Homep Bxopa xxxx — CocTosiHne uanyeckoro Bxoaa 000
ABTOMaTMYecKasi kanmbpoBka
ABTomaTtuyeckas | 01 — 1-n Bxoq He NpoBOAMTCS
KannbpoBka xxxx — CocTosiHne domanyeckoro Bxoaa 001
aHanoroBbIX ABTOMaTM4eckas kanMbpoBka
BxogoB Al1-Al8 Havana wkansbl
xxxx — CocTosHne uanyeckoro-Bxoga 002
ABTOMaTMYeckas kanMbpoBka
KOHLIA LLKanbl
02 — 2-n BXop, AHanorn4Ho 1=My Bxony
03 — 3-n Bxopg AHanormyHo 1-my Bxoagy
04 — 4-n Bxog AHanornyHo 1-my BXoay
05 — 5-n BxoA, AHanorn4Ho 1-my Bxogy
06 — 6-1 BXop, AHanoern4Ho 1-my Bxony
07 — 7-n BXop, AHanorm4Ho 1-my Bxoay
08 — 8- Bxopg AHanoru4yHo 1-my Bxony
06 Homep Bxopa xxxx — CocTosiHUe hnanyeckoro Bxoaa 000 — He
PyyHas kanubposka COXpaHaTb
5 Py4yHas 01— 1-n BXopg Ha4yana Lkansbl 001 - coxpaHaTb
kannbpoBka
Havyana wkanbl 02 — 24nBXxoa AHanorm4Ho 1-my Bxogy
aHarnorosbIx 03 —3-n Bxoa AHanorn4Ho 1-my Bxoay
BxogoB Al1-Al5 | 04/~ 4-n Bxop AHanormyHo 1-my Bxoay
05 — 5-nmBxog AHanormyHo 1-my Bxoagy
06 — 6-n BXxog AHanormyHo 1-my Bxogy
07 — 7-n BxoA AHanoru4Ho 1-my Bxoay
08 — 8- Bxopg AHanoru4Ho 1-my Bxogy

07 Homep Bxopa xxxx — CocTosiHne uanyeckoro Bxoaa 000 — He
PyuyHas kanubposka COXpaHATb

Py4yHas 01 —1-mBxon KOHLIA LWKanbl 001 - coxpaHsATb
KannbpoBka 02 — 2-n Bxof AHanorm4Ho 1-my Bxogy
KOHLIa tKanbl 03 —3-n Bxoa AHanoru4Ho 1-my Bxoay
aHanorosbIx 04 — 4-n Bxog AHanormyHo 1-my Bxogy
Bxopos Al1-Al8. | 05 — 5-i1 Bxog AHanorMyHo 1-my Bxoay

06 = 6-1n Bxoq AHanoru4Ho 1-my Bxoay

07 — 7-n BXopg AHanoru4Ho 1-my Bxoay

08 — 8- Bxog AHanormyHo 1-my Bxogy
08 Howmep BbIxoaa XXXX — 3Ha4YeHue, nogaBaemMoe Ha BbIXo[, 000 — He

npu KanMbpoBke Hayana Lwkankbl COXpaHATb

PyyHas 01 — 1-1 BbIXO, 001 - coxpaHaTb
KanmbpoBka 02 — 2-n BbIXOA, AHanorn4Ho 1-my BbIxoay (Mpw HaNM4YMM
Hayana LiKansl MoAyns pacumpeHns)
aHanorosoro 03 — 3-1 BbIXOA, AHanorumyHo 1-my BbIxoay (Mpw HaNUYMM
Bbixoga AO1-4 MOAYNSA paclumpeHus)
(AQ2-A0O4 Ha 04 — 4-i1 BbIXOA AHanNorM4Ho 1-My BbIxoAy (Mpy HanMumu
Moayne MoAyns paclmpeHns)
paclmnpeHus)
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OKoH4YaHne Tabnuubl 7.5

Auncnnen «Ne» Auncnnen MNAPAMETP .
KAHAN — — Avcnnei 3ABOAHHS ﬂ;;‘;(’l'e“
HoMep ypoeHs 1-i1, 2-11 3-1n, 4-1 a
paspsaa paspsa
09 Homep BbIxoga | xxxx — 3HayeHue, nogaBaeMoe Ha BbIXoA 000 — He
npu kanMbpoBke KoHLA LuKansbl coXpaHATb
PyyHas 01 — 1-1 BbIXOA, 001
kanubposka COXpaHAThb
KOHLa LUKanbl 02 — 2-n BbIxoA | AHanornyHo 1-my Bbixody (Npu HanMuumn
aHanorosoro MoAyNsA paclunpeHus)
Bbixoaa AO1-4 03 — 3-BbIXxo4 | AHanorMyHo 1-My Bbixody (Mpu HaNM4MK
(AO2-A04 Ha Moaynsi paclunpeHuns)
moayne 04 — 4- BbIxO4 | AHanormyHo 1-my BbIXoAy (MpW HaRUYWUK
pacLUnpeHws) MOZYNs pacluvpeHns)
10 01 0000 — 0059 000 — He
- ceKkyHapl COXpaHATb
Kannbposka 001 -
Tarimepa COXpaHATb
pearnbHOro 02 0000 — 0059 000 — He
BPEMEHM - MUHYTBI COXpaHATb
001 -
COXpaHsATb
5 03 0000 — 0023 000 — He
- yacol COXpaHATb
001 -
COXpaHATb
04 0001 — 0007 000 — He
- AeHb Hegenu COXpaHATb
001 -
COXpaHsATb
05 0001 — 0031 000 — He
- Yncno mMecsua COXpaHATb
001 -
COXpaHATb
06 0001 - 0012 000 — He
-Avecsy COXpaHATb
001 -
COXpaHsaTb
07 0000 — 0099 000 — He
- rog (2000 — 2099) COXpaHATb
001 -
COXpaHATb
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7.2.1.6 CucTteMHble napameTpbl

Ha paHHOM ypoBHE NpOU3BOANTCS HACTPOMKA CUCTEMHbBIX NapaMeTpoB KOHTPOSepa U KOHTPOSb OLWNGOK.

Tabnuua 7.6.1

63
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Oucnnen «Nex»

Oucnnen MAPAMETP

Oucnnen Oucnnen
H KAHAT . . L. 3ABOAHHA BUXIO
OMep YpOBHsi 1-1, 2-n pa3spsag 3-1, 4-n paspsp
01 01 00.xx 000
CuctemHble Bepcus roe:
napameTpbl nporpamMmMHoOro 00 — koa, Mmoaenu
obecneyeHus KOHTponnepa
XX — HOMEp Bepcum
02 0000 - 0015 000
Kog mogenu moayns
pacLmpeHus
(cm.cTpanmuy 8)
02 01 XXXX 000
MapameTpbl CeTeBoWi agpec 0000 —0255
ceTeBoro obmeHa (0000 — oTkmYeH
OT CeTn)
02 XXXX 000
CkopocTb ceTeBOrQ 0000 - 0012,
obmeHa, 6ut/cek rne:
0000 2400
0001=4800
0002 — 9600
0003 - 14400
0004 — 19200
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
6 0011 — 460800
0012 — 921600
03 XXXX 000
Tanm-ayT kagpa cMm. pasgen 5.4,
3anpoca B Tabnuuya 5.1
CUCTEMHbIX TakTax
1 TakT = 250 MKC
04 0000 — Modbus RTU | 000
MpoTtokon obmeHa™ | (ctaHgapT «Mukpon»)
0001 - Modbus RTU
(ctangapT «Modicony)
05 0000 — «3-2-1-0» 000
Mopsipok 0001 — «1-0-3-2»
crnegoBaHua™* 0002 — «0-1-2-3»
03 01 XXXX 000
Pecypc.cuctembl CBoboaHas namaTb 0000 — 0400 *
nporpaMmm
02 XXXX 000
CBobGoaHas naMaTb 0000 — 0800 *
BbIXOOHbIX
perncTpos
03 XXXX 000
CeobogHas namsTb 0000 — 0640 *
napameTpoB
(cBowncTB)
04 00-99 0000 — 0002 000 — 999
CuctemHble owmnbkmn | Homep olimbkm Tun owmnbkn Kopa owmnbku
Cm. Tabn.7.6.2 Cm. Tabn. 7.6.2

* B'AaHHOM MapameTpe ykasblBaeTcs KONIMYECTBO 3anucel, ogHa 3anuncb paBHa 4 Gailta (Hanpumep, Homep

©noka, HoMep Bxoda, Homep 6roka, HoMep Bbixo4a).
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Tunbl (koabl) CUCTEMHbIX U Nporpammupyembix OLUUBOK,
MHOULMPYEMbIX Ha YpoBHe 6, noaypoBHsa 04, ykasaHHbIX B Tabnuue 7.6.1

Tabnuua 7.6.2
Tvn Koa

oWMBKN | ownbkm MpuynHa ownbKn MeToa ycTpaHeHus OlWNGKU

01 Owwnbka aHanorosoro Bxoga Al1 YCTpaHUTb NpUYMHY BbIXOA4a CUrHana 3a
CwurHan Ha Bxofe Bbillen 3a uanasoH AmanasoH kanbl ( unu KarimbpoBath Lukany)
LKanbl

01 T T T

08 Owwnbka aHanorosoro Bxoga AlI8 | ... ...
CwurHan Ha Bxofe Bbillen 3a uanasoH
LUKasbl

01 Owwbka npu obpalleHn K BHELLHEN 1. BbIKNtounTb, a 3aTeM BKIKOYUTL KOHTponnep
3HeproHesmsucumon namatn EEPROM 2. 3ameHuT MOAYIb pacLIMpeHus

02 Owwnbka npy obpalleHnn k Tanmepy 1. BbIknOYUTL, a 3aTeM BKITHOYUTL KOHTPOep

peanbHOro BpemMmeHu moaynd npoueccopa

03 Owwbka npu obpaiyeHun k yany LA AO2 1. BbIKMIOUNTL, @ 3aTEM BKIIKYUTL KOHTpONnep
2-ro kaHana moayns paclumpeHus 2. 3ameHuTb Moaynb pacLuMpeHus
04 Owwbka npu obpaiyeHun k yany LIAM AO3 1. BbIKNIOYUTL, a 3aTeM BKIKOYUTL KOHTpONep
3-ro kaHana moAyns paclumpeHns 2. 3ameHuUTb MOAYIb pacLUMpeHns
05 Owwmbka npu obpatleHun k yany LIAM AO4 1. BbIKMoUnTb, @ 3aTeM BKIHOYUTL KOHTPONep
02 4-ro kaHana MoAyns pacluMpeHust 2. 3amMeHuUTb MOAYMb PacLUMPEHNst
06 Owwbka npu obpaLleHnn K y3ny kaHanos 1. BbikntounTb, a 3aTeM BKITHOYUTL KOHTpONnep
AVCKPEeTHOro BBOAA/BbIBOAA MOAYNA 2. [NpoBepunTb NPaBUIIbLHOCTL yKa3aHns Moayns
pacwmpenus 1 rpynnbl (1-8 AUCKPETHbBIN paclmpeHus (NyHKT MeHio 6.01.02)
BBOZ/BbIBOA) 3. 3amMeHnTb.MOAYMb pacLUMPEHns
07 Peseps
08 Owwnbka npn obpaLleHnn K y3ny kaHanoB 1. BblkniounTb, a 3aTeM BKIOYUTL KOHTPOMep
AVCKPETHOro BBOAA/BbIBOAA MOAYNA 2. MpoBepuTb NPaBUIbLHOCTb yKa3aHns Moayns
pacwmpeHus 2 rpynnbl (9-16 ANCKpeTHbIN pacLumpeHns (NyHKT meHio 6.01.02)
BBO//BbIBOA) 3. 8ameHnTb MOAYNb pacLUMpPeHns

7.2.1.7 KoHTponb OTKa3oB
Ha gaHHOM ypoBHe Npou3BoauTCs KOHTPOSb OTKA30B MpU NporpamMmmupoBaHnu.

Tabnuua 7.7.1

nncl?:flij('(l Ne» Oucnnen MAPAMETP [vcnneli [vcnneii
Homep ypoBhs 1-i1, 2:11 paspan 3-1,4-in paspsin 3ABAAHHS BUXIA
00 ...99 01...05 XXXX XXX
Homep oTkasa Twn (kopg) oTkasa — CnyxebHas CnyxebHas
cMm. Tabn.7.7.2 nHdopMauus UHdopMauus
06 0000-0099 0000-0099
Twn (koa) oTkasa — Homep 6rnoka Homep Bxoga (He
cM. Tabn.7.7.2 NOAKIOYEHHOI0)
7 07 0000-0099 0000-0099
Tun (ko) oTkasa — | Homep 6Grioka ' Homep Grioka '
CcM. Tabn.7.7.2
08 0000-0099 0000-0099
Twun (kog) oTkasa — Homep 6rnoka Homep Bxopa 6noka
cMm. Tabn.7.7.2 nporpaMmmMmpyemMoro
oTKasa
MpumeyaHue.

*1. Ha paHHbIX gNCnnesx ykasbiBaeTca HoMepa 610KOB, B KOTOPbIX HA 3Tane nporpaMmMyMpoBaHNUst MPON30LLSIO
«RepekpbITUE» 06racTen agpecoB NnapamMeTpoB.

Mepentn B pexum «paboTbl» MNpPU HaANUYUM OTKA30B HEBO3MOXHO. WX HYyXHO uCnpaBuUTb B pexume
NPOrpaMMMpPOBaHUS.
OwnbkM (Tabn.7.6.2) MOXHO BUAETb U B peXMMe «paboTbi». [Nsi 3TOro Hy>XHO NEPEVTV B PEXUM NaHenu
OTKa30B U OLLNOOK:
ow ot
(0o oo oo = m)

I'Ipm 9TOM 6y,u,eT BO3MOXHOCTb MPOCMOTPETb MO NopAOdKYy KoAbl BCeX owwnbok. Ha gucnnee 6yp,eT BMOHO
FIOpFlD,KOBbIIZ HOMep owmnbKK, kog, OLLUMOKN, U AONONHUTENbHAS Mchopmame.
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Tabnuua 7.7.2
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Tunbi (koabl) OTKA30B,
MHAULMPYEMbIX Ha YPOBHe 7, yKa3aHHbIX B Tabnuue 7.7.1

Kop oTkasa MpuunHa oTkasa MeTon ycTpaHeHUs1 oTKa3a

01 OTKa3 3HeproHe3nBMCMMON BHELUHEN 1. BblknounTb, a 3aTeM BKITHOUUTb KOHTPORSIER.
EEPROM

02 Owwnbka Npu TeCTUPOBaHNUN N ANArHOCTVKE 1. BblkntounTb, a 3aTeM BKIOYNTL KOHTPOSIIEp
O3Y (RAM, onepaTvBHON NamsATL)
npoueccopa Ha aTane HavasnbHOW
MHULManu3aunm KoHTponnepa

03 He cooTtBeTcTBUE KOHTPOMBLHOW cymMmMbl CRC 1. HanTn n ycTpaHnTb HECOOTBETCTBUE B
obnacTu pegakTMpoBaHus KoHUrypauum un nporpamme nubo, ecnn He HYXHO YCTPaHaTb
KOHTponbHoW cyMmMbl CRC MCMONHUTENBLHOrO | HECOOTBETCTBUE - BbIKNIOUMTL, @ 3aTeM BKITHOUNTb
mMoayns KOHTponnep:

2. BeinonHuTh onepaumio 3arpy3ku (yposeHb 1),
€Cny HeCOOTBETCTBME AOMKHO BbITb 3arpyxeHo.
Mpwn aToM, 3arpy3ka Ha ypoBHe 1 KoHTponupyeT
06bemM ncnonb3yemor namsaTh, cBA3u GIIOKOB U

camy nporpaMmy nofb3oBaTens.

04 He cooTtBeTcTBUE KOHTPOMBLHOW cyMmMbl CRC 1. BeInonHUTL onepauumio coxpaHeHus (cm.
3arpy>keHHol nporpaMmbl Nonb3oBaTens 1 ypoBeHb 8), ecnun HecooTBETCTBME AOIMKHO BbITh
KOHTponbHol cyMMbl CRC coxpaHeHHo COXPaHEHO.
nporpamMmbl Nonb3oBaTens

2. Ecnu He HY»XXHO yCTpaHATb HECOOTBETCTBME -
BBIKITIOYMTB; @ 3aTeM BKIOYUTb KOHTPOMep.

05 Owwmbka koHTponbHon cymmel CRC 1. BbIkntounTb, a 3aTeM BKITHOYUTb KOHTpONnep
NCMNONHSEMON NporpamMmbl Nonb3oBaTens B AN MHMLManM3aummn TeCToB HavanbHOW 3arpy3ku
O3Y (ocyLuecTBrEHNE KOHTPONSA BO BpeMs KOHTponnepa
paboTbl)

06 OTkas nporpammbl nofib3oBaTens 1. MNpv BO3HNKHOBEHUWN AAHHOIO OTKasa Ha
He nogkntoyveHHbIn Bxog, MHAUKaLMK yKa3blBaeTCs HOMep

HenoAKIMIYeHHOro Bxoga. Hantn n yctpannts
OLIMBKY KOHpUrypauum ceasen OyHKLUMOHaNbHbIX
6110KOB.

07 HenpasunbHoe pacnpegeneHve 6a30BbIX 1. lMpn BO3HUKHOBEHMMN AAHHOIO OTKa3a Ha
appecoB YHKUMOHANbHBIX G110KOB nHAMKaLMW ykasbliBaeTcst Homepa 6rokoB ¢
(coBnapeHne 6a30BbIX aApPECOB B coBnasLMMK 6a3oBbIMK agpecamu. HanTm n
Heckonbknx 6rokax) YCTPaHWTb OLIMOKY KOHMUMrypaumm
CMm. Tabn. 7.7:1 yHKUMOHaNbHbIX 6I10KOB.

08 Mporpammupyembii 0Tkas 1. JlokannsoBaTtb HEUCNPABHOCTb COrNACHO

3anporpaMMMpoOBaHHOM Norvke paboThbl
hopMMpoBaHUS NporpaMMUpyeMbIX OTKa30B
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7.2.1.8 CoxpaHeHue nporpaMmMbl Nosib3oBaTensi U HaCTPOEK B IHEProHe3aBUCMMOW NaMsaTH

Ha paHHOM ypoBHe NpPOW3BOAMTCA COXpPaHeHWe nporpammbl MONb30BaTens, HACTPOEK U MnapameTpoB B
9HEeproHe3aBNCMMON NamsiTh KOHTpornnepa.

Tabnuua 7.8
HMC;:ﬁ%NE» Oucnnen MAPAMETP Oucnne Aucnned
Y . .. 3ABOAHHA BUXia
Homep ypoBHs 1-it, 2-1 pa3psag 3-n, 4-n paspag
00 ...99 01...99 0000 - 000
He 3anucbiBaTh B
Wngukaums WHavkaums 3HEeproHe3aBUCUMYIO
3aaHHoro 3aeliCTBOBAHHOIO namsaTb
8 KonmyecTtBa 6nokoB | konuyectsa 61okoB
0001 — 000
3anucaTtb B
3HEeproHe3aBUCUMYIO
namsitb
MpumeyvaHwne.

NameHeHne B pexume PABOTA HekoTopbix napameTpoB HE TpebyeT komaHgbl COXpaHeHus Ha ypoBHe 8. 1)
OnepaTyBHbLIX NapaMeTpoB (pexumbl paboTbl PErynaTopoB, MPOrpamMmMHbIX 3a4aTYMKOB, 3HAYEHME 3a4aHHOW TOYKM
perynatopa, 3Ha4eHne aHanoroBoro BbIXOAHOrO BO3AENCTBUA peryfsTopa B Py4YHOM pexume).

2) MNapameTpoB hyHKLUMOHanNbHbIX 6NIOKOB, U3MEHEHUE KOTOPBIX,pa3peLLeHO Ha YPOBHE 4.

3) W3meHeHne napameTpoB yHKLUMOHaNbHbIX 6nokoB no cem (B pexume PABOTA u B pexume
NMPOrPAMMNPOBAHUE).

MameHeHne criegyolmx napaMmeTpoB NPpOMCXoanT aBTOMaTUYECKN:

N3y (EEPROM, FLA "2

*2
*3

A 4
o3y

[Mporpamma nonb3oBaTtens

MapameTpbl Nporpammbl
nonb3oBaTens

CuctemMHble napameTpsbl

*1. Banuck u3 N3Y B O3Y. nponcxoouT nocre BKIOYEHUS NUTaHMS Npubopa, a Takke ecrnv No Kakon TO NpuyMHe
ucfopyeHa paboyasi nporpamMmmMa nonb3oBaTens.

*2. 3anuck nporpammblMonb3oBatens B [13Y npoucxoamT npu COXpaHeHUn Ha ypoBHE NporpaMMupoBaHus 8.

*3. MNpn paboTte KOHTpOnnepa 3anucb nNapameTpoB nporpaMmmbl B 3Y npoucxoguT TOMbKO ANs onpeaeneHHbIX
6rokoB. 3anuck NPOM3BOAUTCS LIMKITMYECKM MO BPEMEHW UMK MPU U3MEHEHUN NapameTpa brnoka.

*4, 3anuce B [13Y nponssoanTcsa Npu M3mMeHeHNM napameTpa KoHTponnepa.
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8 YkasaHue mep 6e3onacHocTuH

8.1 K akcnnyatauun koHTponnepa MWK-52 ponyckaioTca nuua, nMerowime paspelleHue /ans, paboTtel Ha
anekTpoycTaHoBkax HanpshkeHnem go 1000 B n n3yumBLuMe pykoBOACTBO MO 3KCNyaTauuy B NOSIHOM 06beMe.

8.2 JkcnnyaTtauns koHTponnepa MUK-52 paspeluaeTcs Npy HanMumMmM MHCTPYKLUMK MO TEXHUKE BEe30nacHOCTH,
YTBEPXOEHHOW NpeanpuaTMemM-noTpebuteneM B yCTaHOBMEHHOM MOPSAKE W yYUTbIBalOLWEN crneunduky npuMeHeHns
KOHTpoOnnepa Ha KOHKpeTHoM obbekTe. [Npu akcnnyaTaumm Heobxoammo cobrniogaTe TpeboBaHUS»AENCTBYIOLNX
npasun MNMT3 n MNTB ana anekTpoycTtaHoBOK HanpsxeHnem o 1000B.

8.3 KonTtponnep MWK-52 pormxeH akcnnyaTMpoBaTbCs B COOTBETCTBUMM C TpeBoBaHMSMM OEUCTBYHOLLMX
"MpaBun ycTponcTaa anekTpoyctaHosok" (MYJ).

8.4 Vicnonb3ynte HanpsbkeHus nutaHns (220B/50y nepeMeHHOro Toka), COOTBETCTBYOLWME TpeboBaHMAM K
anekTponuTaHuio ansa koHTponnepa MUK-52. MNMpn nogaye HanpspkeHWs NUTaHUSA Heobxo4uMoe ero 3HavyeHye OOIMKHO
ycTaHaBnueaTtbca He bonee, yem 3a 2-3 cek.

8.5 Bce MOHTaxHble W npodwunakTuyeckne paboTbl [AOMKHbI MPOBOANTLCA  FAPWT OTKIIOYEHHOM
3NeKTPoNUTaHUN.

8.6 3anpelyaeTcs Nnoakno4aTh U OTKMOYaTh COEAUHUTENUN NPU BKITHOYEHHOM 3MEeKTPONUTaHuu.

8.7 TwaTtenbHO npou3BoauTe MNOAKMYEHMEe C cobniogeHnemM MONsPHOCTM BbIBOAOB. HenpaBunbHoe
NMOAKMIOYEHNE WMM  MNOAKMIOYEHNE pa3bemMoB MNPW  BKMIOYEHHOM MUTAaHUM . MOXET MPUBECTU K MOBPEXOEHUIO
3NEKTPOHHbLIX KOMMOHEHTOB Npunbopa.

8.8 He nogkntoyanTe Hemcnonb3yemble BbIBOAbI.

8.9 IMpu pasbopke npubopa ans ycTpaHeHus HeucnpaBHocTel koHTponnep MUK=52 nomkeH ObiTb OTKMHOYEH
OT CETU ANEKTPONUTAHUS.

8.10 MNpw unsBneyeHun npubopa M3 Koprnyca He MpukacCauTecb K ero 3MeKTPUY4EeCKMM KOMMOHEHTaM W He
noasepravTe BHYTPEHHWE Y3Mbl U YacTu yaapam.

8.11 Pacnonarante koHTponnep MUK-52 kak MOXXHO fanee OT YCTPOWCTB, FEHEPUPYIOLLMX BbICOKOYACTOTHbIE
nsnyyeHns (Hanpumep, BY-neun, BY-cBapoyHble annapaTbl, MalWHbI, AKX NPMOOPbLI MCMOMbL3YOLWME UMMYMbCHbIE
HanpsbkeHusl) Bo ns3bexaHune cboes B paborTe.
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9 lMNMopsaaok ycTaHOBKM U MOHTaxa
9.1 O6wMme ykasaHusa

KoHTponnep MWK-52 paccuntaH Ha YTOMMAEHHbIA MOHTaX Ha BepTUKanbHOW MaHenu wuta unu nynsta
ynpaenenvs (cMm. puc. 9.1). KnemMmHo-GrouyHble coeauHuTENnW, BXOAsiMEe B COCTaB KoHTponnepoB. MIAK-52,
paccunTaHbl Ha ycTaHoBKYy Ha penbc DIN35x7.5 EN50022.

9.2 TpeboBaHUA K MeCTy YCTaHOBKMU

KoHTtponnepbl MUK-52 pomkHbl ycTaHaBnmMBaTbCA B 3aKpbiTOM B3pbiBOOE30MaCHOM U noxapobe3omnacHoM
NOMELLEHUN.
YcnoBus akcnnyaTtaumum KOHTPOSNIEPOB HE XYXKe CINeayoLUnX:
* Temnepartypa oKkpyxatwLiero Bo3gyxa oT muHyc 40 go nntoc 70°C;
* OTHOCUTEenbHas BnaxHocTb oT 40 0o 95 %;
» atmoccepHoe gaenexue ot 85 go 106,7 kla;
* OOMMKHAa ObITb 3auTa OT BNUSIHUA BHELLHUX MarHUTHBIX NOMen ¢ HanpsXXeHHOCTbo 6onee 400 A/w;
* JOIMKHa OTCYTCTBOBaTb BUOpaLUsA MeCT KpenneHus ¢ Yactoton Beiwe 25 My ¢ amnnutygon 6onee 0,1 mm;
* OKpYXalLlas cpefia He JoJkKHa coaepXKaTb arpecCMBHbIX NapoB U ra3os.

9.3 CoepuHeHue KOHTpossiepa ¢ BHELUHUMU YCTPOMCTBaMM

KabenbHble cBA3n, coeauHsaowme koHTponnepsl MUK-52 ¢ gatunkamu n MCNOMHUTENBHBIMU MEeXaHu3mamu,
NMOAKIIOYAKTCHA K HUM Yepes3 KNeMMHO-0oYHble CoeQuHMTENN COrfacHo, NMpoeKTy aBToMaTm3aumu B Buge kabenbHbix
CBSA3€N M XIyTOB BTOPUYHON KOMMYTaLMU.

MopknioyeHne ocyLecTBNAETCA C MOMOLLBIO coeauHMTenen Ha OCHOBEe Ge3BMHTOBBLIX MITOCKO-MPY>KNHHbLIX
KMemMM, KOTOpble YCTaHOBMEHbl HA COOTBETCTBYHIOLMXKINEMMHO=0M04HBIX COEANHUTENSX. Tunbl NPOBOAHWUKOB,
nopknoyaemble K GE3BUMHTOBLIM MIOCKO-MPYXXWHHBIM KNEMMaM: OOHOXMUIbHbIE, MHOTOXWUIbHbIE, MHOTOXWIIbHblE
TOHKOMPOBOMOYHbIE (B TOM YMACE C YNIIOTHEHHO-3aXaTbIMU XUflaMu), TOHKOMPOBOMOYHbIE C KOHLEBOW BTYIKOW UMK
CO WTNTOBLIM KabenbHbIM HAKOHEYHUKOM. XapaKTepUCTUKN pa3beMHbIX COeanHuTenen (pasbemMoB-KNemMm) 1 Knemm,
yCTaHaBnNMBaeMbIX Ha KNeMMHO-6no4HbIx coeamHutensx (KbB3):

* ceyeHune noakntovaeMblx NPOBOAHUKOB 0,08-2,5 MM2,
* rnybuHa 3a4nCTKN NPOBOAHUKA (ANMHA BTYRIKW, LITUMTA) 5-7 MM,

* MakcumarbHoOe HanpsikeHve 250 B,

* HaNpsXXeHe U3onsaumMmM Mexay Knemmamm 4 kB,

* MaKcUMarnbHbI TOK Yepes Knemmy 12 A.

Mpoknagka kabener u KryToB» JOIKHA OTBevyaTb TpeboBaHuaM pewnctBylowmx «lpaBun ycTporcTea
anekTpoycTtaHoBok» ([MYJ). He ponyckaeTed obbeanHATL B 04HOM kabene (B XryTe) uenu, No KOTOpbIM nepedatoTcs
BXOZHbIE aHAIOroBblE N CUINbHOTOYHbIE BbIXOAHBIE ANUCKPETHBIE (MMMYIIbCHbIE) CUrHarnbI.

OKpaHupoBaTb BXOAHbIE W BbIXOAHbIE AUCKpETHble (MMNynbCHble) KabenbHble uUenn He TpebyeTcs.
Heo6xooumocTb B aKkpaHMpoBaHWUW, Kabers, No KOTOPbIM nepefaeTca aHanoropas MHopMauus, 3aBUCUT OT AMVHbI
CBA3€el M OT YPOBHS NOMEX B 30HE MPOKIaaku kabens.

CeTeBoe HanpsikeHue anekTponuTaHus koHTponnepoB MUK-52 nopaeTtcss 4yepeB BHELUHWIA CUITOBOWM LLUMT,
060pyI0BaHHbIN aBTOMATUYECKMMM BbIKITQYATENAMN.

Bnokn koHTpominepoB MWK=52;-aatinkm n uCNONHUTENbHblIE YCTPOWCTBA, BXOASALME B OOUH KOHTYP
perynupoBaHus wnu YApaBneHUd, [OOIMKHbI OblTb OTHECEeHbl («NpuBSI3aHbl») K OZHOMY aBTOMAaTUYECKOMY
BbIKIIOYaTENHo.

MapameTpbl ceTV aNeKTPORNTaHUSA — ogHodasHas CeTb NEPEMEHHOro Toka Hanpsihkennem 220 (+22; -3310) B
n yactoTtou (50 £ 1) I'u.

MpoBoAa aneKTponMTaHMUs MOAKIYAKTCA K pasbeM-knemme «~220B», pacrnonoXeHHOW Ha 3agHeln 4vacTtu
©roka KoHTponnepa.

Bce 6noku koHTponnepos MNK-52 nomxkHbl 6biTb 3a3eMneHbl NPOBOAOM ceyeHust He meHee 1,5 MM,

CxeMbl BHELIHMX coegmHeHnn npusoasTes B rnase 10.
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BHewHun BUg

KB3-28P-12

Fa6apuTHble pa3mepsbl

Bud Bud Bud Pa3mepbi HOukamopoe
c3adu c6oky crnepedu TAPAMETP

10

6
[] o
BuXi,
189 max A
I
190 max (MoHmaHas 2ny6buHa) 8
4.5

PekomeHdyemass monwjuHa wuma om 1 00 5. mm.

PasmeTka oTBEpCTUM Ha LLUMTE

! 150 min

150:min

92 +0,8

PucyHok 9.1 — BHewHul 8ud, 2cabapumHsbie U rnpucoeduHUmersibHble pa3mephb!
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Mopsagok yctaHoBKM Moaynsa pacwmpenuns MP-51
B MUKpornpoLeccopHbl koHTponnep MAK-52

&

X3

LN~220V

PucyHok 9.2 — YecmaHoeka modyisi pacwupeHust MP-51

1 OTKNOUYUTE BNOK OT NUTAHUA U OTCOEOUHUTL pa3beMbl OT Grioka.

2 OTBUHTUTb BUHTBbI 3a[HEN CTEeHKM No3.1.

3 BolHyTh kapkac No3{3 13 kopnyca.

4 CHATb 3arnyLuky nos.2 ¢ 3agHew CTeHku Oroka.

5 3akpennte MOAYyNb pacLLUMpeHns no3.4 ¢ NoMoLLbLo cToek No3.5 k mogynto YCO.
6 flogkntounTb kabenb M03.6 kK Mogynto npoLeccopa nos.7.

7 FpoBepuTb HAOEXHOCTb YCTAHOBKM NnaThl U Pa3beMOB.

8 YcTaHOBUTb Kapkac B KOpnyc.


https://lizantan.com/shop/kontroller-mikroprocessornyy-mik-52

8-800-511-09-43
mlizantan@yandex.ru 71 LIZANTAN.COM

10 OpraHusauus BBoga-BbiBoAa MHopmauun. BHelwHne coegnHeHns

10.1 Ocob6eHHOCTU OpraHu3auuu BBoAa-BbIBOAA

Bce BHelWHMe Lenu, Kkpome Lenein arnekTponuMTaHusi, NoAKMIYaTCs K KOHTPOepy C NoMOLLBH. KNeMMHO-=
6royHbix coegunHutenen KB3. KneMMHO-6MnoyHble COeAMHMTENM NOAKIHYATCA K KOHTpOmnepy. Yepes. pasbem
pacnosioXKeHHbIN Ha 3aHen CTeHke npubopa.

KneMMHOo-61104HbIe coeanHUTENU nNpegHasHadeHbl Ans MoHTaxa Ha penbc DIN35x7,5 EN50022.

Cxema nogkntoveHus koHTpornnepa MUK-52 3aBucnT oT MoandukaLmm KneMmHo-61104HOO COEAMHUTERS.

B pasgenax 10.3 — 10.5 npencrtaBneHbl CXembl NOAKMOYEHUS U BapyUaHTbl OpraHn3aLn BHELIHUX CBSI3eN
pasnuyHbIX TUMOB KNEMMHO-G5104HBIX COeAUHUTENEN.

10.2 BHelwHue uenu koHTponnepa MUK-52

Bce BHelwHWe uenu nogkntovarTea K koHTponnepy MUK-52 yepes 3 pasbema pPacnonoXeHHbIX Ha 3agHen
cTeHke npubopa.

Yepes BepxHuii pasbem Trna DB-37M Ha 37 KOHTaKTOB MOAKIHOYaTCSA LUERKU, K KOTOPbIM OTHOCATCS:

* aHanorosble BXOAbI; * aHanoroBbIN BbIXOA;
* ANCKpeTHble BXOAbl; * AUCKPETHbIE BbIXOAbI;
* Lenu NUTaHna ANCKPETHbIX BbIXOAOB; * nHTepdenc.
Yepes cpeaHuii pasbem Trna DB-25M nogkntovatoTes uenu nnat paclunpeHns, K KOTOpbIM OTHOCATCS:
* aHarnoroBbIV BbIXOA; * AMCKPETHbIE BXOAbI;
* ANCKPETHbIE BbIXOAbI; * Llenu NUTaHWsa AUCKPETHBIX U @aHanoroBsIX BbIXOAOB.

Yepes HWKHUIA ABYXKOHTaKTHbIN pasbeM-Knemmy noaknoyaeTcs anekrponntadue konTponnepa MUK-52.
B pasgenax 10.3 — 10.5 npuBoasTcsa cxembl nogkntoveHns uenet YCO ans pasnuyHbiX TUNOB CUrHaroB.

10.3 BHelwHue Lenu KNeMMHO-0104HbIX coeauHUTeNnen 6asoBon Moaenu
10.3.1 MopgknioyeHne aHANoOroBbIX BXO40B

MonoxeHne nepembivek Ha KB3-34-01 n KB63-34P-01, KB3=34K-01; KBE3-34C-01 ans HacTpowku pasnuyHbiX
TMNOB BXOAHbIX CUrHanoB npueegeHo B Tabn. 10.1.

Mpeobpa3zoBaHne curHanoB NocTosiHHoro Toka 0-5 MA, 0(4)-20 MA 1nu cUrHanoB NMOCTOSHHOTO HaNPSXKEHUsI
0-10B ocyulecTBnsieTcs C MOMOLLBIO HOPMUPYHOLLMX PE3NCTOPOB, BXOASALWMX B COCTaB KIeMMHO-0ro4Horo
coeguHutens. Beibop curHana 0-20MA unu 4-20MA ocyLlecTBnsieTes MPOrpaMMHO C MOMOLLLIO (PYHKLMOHANbHOIO
6roka aHanorosoro Beoja.

Kaxabli aHanoroBbIi BXOA, ranbBaHW4eCKW, N30NNPOBaH OT APYIMX aHamnoroBblX BXOAOB M ApPYrux Lenen
KOHTponnepa.

10.3.1.1 TlloakntoyeHue aHanoroBbix BXOAOB C MNOMOLLBbO  KIEMMHO-O0M104HOrO  coeauHuTens
KB3-34-01 npeactaBneHo Ha puc. 10.1.

Pucyrok 10.1 - [NodkntoyeHue aHano208bix 8x0008 C MOMOW|bI0 KrieMMHo-6104H020 coeduHumersi KB3-34-01
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Tabnuua 10.1 - NonoxeHne nepemblyek JP1 — JP8 Ha knemmHo-6rovHom coegunntene Kb3-34-01 ans HaCcTpPOWKU
aHanorosbix Bxogos Al1 — Al8

Tun BxoaHOro MonoxeHus nepemMblYek
curHaFJl1a JP1 JP2 JP3 JP4 JP5 JP6 JP7 JP8
Bxoa Al1 | Bxog Al2 | Bxoa Al3 | Bxog Al4 | Bxog Al5 | Bxog Al6 | Bxoa Al7 | Bxog Al8
0-5MA [1-2],[7-8] | [1-2],[7-8] | [1-21,[7-8] | [1-21,[7-8] | [1-21,[7-8] | [1-21,[7-8] | [1-21,[7-8] | [1-2],[7-8]
322%'\:& [1-2],[5-6] | [1-2],[5-6] | [1-2],[5-6] | [1-2],[5-6] | [1-2],[5-6] | [1-2],[5-6] |<[1-2],[5-6] | [1-2],[5-6]
0-10B [2-41,[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-41,[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-41,[5-7] | [2-4],[5-7]

10.3.1.2 [MogknioyeHNne aHanoroBblX BXOOOB C MOMOLLbI KneMMHo-6noyHoro |coeauHutens KB3-34P-01
(KB3-34K-01, KBE3-34C-01) npeacraeneHo Ha puc. 10.2.

Onro-
T cmmcrop

Teopao-
Te MO
pere
Mevisen
Rt
pane

&l el Biel BiEd

PucyHok 10.2 - [NodkrnroyeHue aHano208bix 8X0008 € MOMOWBbH KITEMMHO-6104H020 coeduHumens Kb3-34P-01, KB3-
34K-01, K6E3-34C-01.

10.3.2 MopgknoyeHne AUCKPETHLIX BXOOOB

Kaxabli OMCKPETHbIM BXOZ( FanbBaHU4YECKU M30NMPOBAH OT APYrMX AUCKPETHbIX BXOAOB W ApPYrvMx Lenewn

KOHTponnepa.
NS NUTaHUs OMCKPETHBLIX BXOAOB (AaTYMKOB) TpebyeTcs BHellHee HanpsikeHne 24B nocTosiHHOro Toka.

10.3.2.1 TloakntoyYeHMe  OUCKPETHbIX BXOOOB C MOMOLLBO KneMMHO-6noyHoro coeavHutenss KB3-34-01
npeacraeneHo Ha puc. 10.3.

H1,"H2, H3 — uHdukamopbi cocmosiHusi coomgemcmeyrouje2o duckpemHoao exoda. MHOukamop ceemumcs,
ecnu Ha AuckpemHbIli 8x00 ModaHo HarnpsixkeHue =24B.

PucyHok 10.3 - [NodkntoyeHue duckpemHbix 8X0008 ¢ MOMOWbIO KIeMMHO-61104Ho20 coeduHumerns Kb3-34-01
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10.3.2.2 TlogknyeHMe AMCKPETHbIX BXOAOB C MOMOLLbI KIeMMHO-6noyHoro coeambntenst K63-34P-01
(KB3-34K-01, KB3-34C-01) npeacraeneHo Ha puc. 10.4.
npeacTasneHo Ha puc. 10.4.

H1, H2, H3 — uHOukamopbl cocmosiHusi coomgemcmaytouie2o,0uckpemHo20,8xo0a. MIHdukamop ceemumcs,
ecrnu Ha QuckpemHbili 8x00 NodaHo HarnpsikeHue =24B.

PucyHok 10.4 - [NodkntoveHue duCKpemHbiXx 8X0008 C NoMOUbi-KAEeMMHO-01104HO20 coeduHumens Kb3-34P-01,
(KB3-34K-01, KBE3-34C-01)
10.3.3 MoaknioyeHue aHaNoroBbIX BbIXO40B
AHanoroBbIi Bbixog 6a30BOM MOAenn KOHTpORMAepa SBMASIETCA aKkTWBHbLIM, MO3TOMY AN €ro nNuUTaHus He

TpebyeTcsa BHELIHUIA NCTOYHMK 24 B nocTosHHOro TOKa:
AHanoroBbIN BbIXOA raribBaHWYECKM U30NMPOBaH OT APYrvX LIeNnen KoHTponnepa.

Twun BbIXOQHOro CUrHana MonoxeHue nepembiyek J1
0-5mA [2-4], [7-8]
0-20MmA,
4-20MA [2-4], [5-6]
0-10B [1-2], [3-4]

lMonoxeHue nepembivek Ha riname modynsi YCO 05151 HacmpoUKu aHano208020 8bixoda
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10.3.3.1 [lloakntoyeHne aHanoroBbliX BbIXOAOB C  MOMOLUbKO  KNEMMHO-O0M04HOrO  coeauHuTens
KB3-34P-01 (KB3-34K-01, KE3-34C-01) npeactasneHo Ha puc. 10.5.

IH — 8bIXO0HOU MOK aHan0208020 8bixoda, RH — Hagpy3ska

PucyHok 10.5 - lNoOkno4yeHuUe aHano208bix 8b1X0008 C [oMOUbH-KAeMMHO-6/104H020 coeduHumens Kb3-34P-01,
(KB63-34K-01, KE3-34C-01)

10.3.3.2 [MoaknoyeHne aHarnoroBbiX BBIXOAOB:C. MOMOLLbIO KAEMMHO-6n04Horo coeauHutensa KbB3-34-01
npencraeneHo Ha puc. 10.6.

]
*

RH

AHanNoroBbIi BLIXOA

IH — 8bIXOOHOU MOK aHan0208020 8bix00a, RH - Hagpy3ka

PucyHok 10.6 - lMoOknoveHuUe aHanoeo8bix 861X0008 C MOMOUWbIO KITeMMHO-61104HO20 coeduHumerns Kb3-34-01
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10.3.4 MopknoyeHne [UCKPETHbIX BbIXOA0B

10.3.4.1 [NogknioyeHne OUCKPETHbIX BbIXOAOB C MOMOLLbIO KNeMMHO-6noyHoro coeaunHutensa KB3-34P-01
npepcTasneHo Ha puc. 10.7.

[uckpeTHble BbIxOAbl BbINOMHEHbI B BMAe perne, npu 3Tom nornyeckoMy O COOTBETCTBYET Pa30OMKHYTOE
NMOMOXEHNE KOHTAKTOB YKa3aHHbIX HAa PUCYHKE, a NOrM4Yeckor 1 - 3aMKHYTOE COCTOSIHWE BbIXOAHbIX KOHTaKToB pene CP
n HO.

Kaxgblh OUCKPEeTHbIN peneviHbi BbIXOA ranbBaHUYECKU W30NUpOoBaH OT APYrUX AUCKPETHBIX 'BbIXO4OB WU
OPYrux Lenen KoHTponnepa.

BeixogHoe pene NHAuKaTop BKNKOYEHWA WHavkaTop nogaun
1-ro kaHana pene 1-rokaHana nuTaHua =24B
\ Knemmel
nuTaHua =248
H9

pene N cxem
yrpaBneHua pene

H4 H5 He H7
[ ] [ ] [ ] [ ]

K1§ZK2§ZK3§ZK4§?K5¥

: |

[
I

31 32 33 41 4243, 51 52 53761 62 63 71 72 73

HO 1
HO §

Beixog DO1C Borxog DO2 Bbrxog DO3 Bbiog DO4 Boerog DOS
1-i kaHan 2-WkaHan 3-AkaHan 4-WKaHan 5-ii kaHan

PucyHok 10.7 - [NoOkno4eHue OUCKpemMHbIX 8bIX0008 C MOMOWb KIeMMHO-6104HO020 coeduHumernsi Kb3-34P-01

1. Ha pucyHke.yCnoBHO NokasaHO pacrnorioXXeHNe 1N HasHauYeHne NepekioYvaLLnX KOHTAKTOB BbIXOAHbIX pene
kaHanoe DO1-DO5.

2. KoHTaKTbl BbIXOAHbIX Pefie yka3aHbl B MOSIOXKEHUUN BbIKIMIOYEHO, UK Npy 06ecToueHHO 0bMOoTKe pene.

3. Hencnonbsyemble kKneMMbl KNEMMHO-GTOYHOIO COeANHUTENS HEe NOAKIIoYaTh.

4, MakcumarnbsHoe notpebneHve (0BMOTOK pene) NATU BKIMOYEHHBIX KaHanoB OT BHELUHEro MCTOYHMKA
NOCTOSAAHHOrO Toka 24B — 100MA.

5. HanpsixeHne BHELLHEro NCTOYHMKA NUTaHKS - HecTabunmanpoBaHHoe, (20-28) B nocTosiHHOrO ToKa.

6. [Napa gncKpeTHBIX BbIXOAOB MOXET BbINOMHATL POfb OQHOro UMMNynbCcHoro Beixoga (b —M).

10.3.4.2 lMogkntoyeHne AMCKPETHbIX BbIXOAOB C MOMOLLBI KNeMMHO-6ro4Horo coeamHutenss Kb3-34K-01
npeacTaeneHo Ha puc. 10.8.

JuckpeTHble BbIxoabl BbINOMHEHbI B BUAE TBEPAOTENbHbLIX Pene, npu 3Tom norudeckomy O cOOTBETCTBYET
pa3oMKHYTOE MOMOXeHNe KOHTaKTOB, a MOrM4Yeckoii 1 - 3aMKHYTOe COCTOsIHUE BbIXOAHbLIX KOHTakToB pene CP u HO.

Kaxablii OMCKPETHbIM penemHblii BbIXOL ranbBaHUYECKW WM30NMPOBaH OT APYrUX OMCKPETHBIX BbIXOOOB U
LpYrvx Lenei koHTponnepa.
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Pucyrok 10.8 - [NodkntoueHue duckpemHbix 8bIX0008 ¢ AOMOWbIO KIeMMHO-b61104Ho20 coeduHumens Kb3-34K-01

1. Ha pucyHke ycnoBHO nokasaHo, pacnonoXeHue M Ha3HaYyeHne 3aMblKaloLLMX KOHTaKTOB BbLIXOAHbIX perne
kaHanos DO1-DO5.

2. KoHTaKTbl BbIXOAHbIX pefle yKa3aHbl B NOMOXEHNN BbIKIIOYEHO, UK Npu 06eCTOYEHHON cXxeMe yrnpaBreHus
perne.

3. Heucnonbayemble KReMMbl KNEMMHO-O6IO4YHOIO COeANHNTENST He MoAKNoYaTh.

4. MakcumanbHoe noTpebnenue (cxem ynpaBrieHus) NATU BKIIOYEHHbIX KaHanoB OT BHELUHEro MCTOYHMKA
NoCTOAHHOrO Toka 24B — 100mA.

5. HanpskeHue BHeLHero MCTovYHUKa nuTaHms - HectabunmnsmpoBaHHoe, (20-28) B nocTtosHHOro Toka.

6. Mapa ANCKPETHBIX BEIXOAO0B MOXET BbINOMHATL POSb OAHOTO UMMYMLCHOIO Bbixoaa (b —M).

10.3.4.3 TloaknioveHue OUCKPETHbIX BbIXOO0B C MOMOLLbI KNEMMHO-604YHOro coeguHnTens
KB3-34C-01 npeacraBneHo Ha puca10.9.

[VckpeTHble  BBIXoAbl BLINOMHEHB! B BUAE OMNTOCHMUCTOPOB CO BCTPOEHHBIM AETEKTOPOM HYNeBOro
HanpspkeHust asbl. Jlormyeckomy 07COOTBETCTBYET 3aKpbITOE COCTOSIHME CUMMUCTOpA , @ NorMyeckoin 1 — oTKpbIToe
COCTOsIHME.

Kaxxabiii BEIXO4ranbBaHUYeckn M30NMPOBaH OT APYrUX AUCKPETHBIX BEIXOA0B M APYIUX Lienen KoHTposnepa.
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PucyHok 10.9 - [NoOkno4eHue ducKpemHbiX 8bIX0008 C MOMOWbI0 KeMMHO-bno4Ho20 coeduHumens Kb3-34C-01

1. Ha pucyHke yCnoBHO nokasaHO pacrnonoXeHue n HadHadeHve BbiIBOAOB OMTOCUMMUCTOPOB kaHanos DO1-
DOS5.

2. Heucnonb3ayemblie KIemMmbl KNeEMMHO-0fTI04HOFO COeAUHMTENSA HE NOaKMYaTh.

3. MakcumanbHoe notpebneHve (cxem ynpaBREHUSA) MSATWU._BKITHOYEHHbIX KaHaNoB OT BHELUHEr0 UCTOYHMKA
NOCTOsIHHOro Toka 24B — 100mA.

4. HanpsieHne BHELLIHEro NCTOYHMKA NMTaHus - HeCtabununsmpoBaHHoe, (20-28) B nocTtosHHOro Toka.

5. Mapa gnCKpeTHbIX BbIXOAOB MOXET BbINOMHATE POSb OAHOMO UMMYMNLCHOTO Bbixoga (b —M).

PekomMmeHaaLum no MCnosib30BaHMIO MarioMOLLHbIX ONTOCUMUCTOPOB.

ManomoLyHble  ONTOCMMWUCTOPBI  MNpegHasHayeHbl Ans  KOMMyTauuu  Uenen  MNepemMeHHOro  Toka.
OntocumucTopbl 06ecneynBaloT ranbBaHUYECKYO U30MSLUIO YPaBSOWNX LLEeNei OT CUIOBbIX U HENOCPEACTBEHHO
yNpaBnsT MOLHbIMA CUMOBbIMUS 3NIEMEHTAMU - MONYNPOBOAHMKOBBIMU CMMUCTOPaMK, KOTOpblE OTKPbIBAOTCS
UMMYNbCOM TOKa OTpUUaTEeNbHON  NonsApHOCTU. ManomolHble ONTOCMMUCTOPbI MOTYT TakKke ynpaBnsTb MNapow
BCTPEYHO-NapannenbHO BKMHOYEHHbIX TUPUCTOPOB.

K ogHOoMy ManoMOLLHOMY, ONTOCUMUCTOPHOMY BbIXOAY MOXET MOAKIHOYATLCA TONMbKO OAUH BHELLHWUNA
CYMMCTOP UNn 0gHa napa BCTPeYHO-NapasinenbHO BKITIOYEHHbIX TUPUCTOPOB.

VMNynNbCHBIA BbIXOAHOW TOK MASIOMOLLHOMO ONTOCUMMUCTOpa MOXeT gocturate 1A, HO TOMbKO B MOMEHT
BKITIOYEHMS BHELLHEro CUMUCTOPA (Mv napbl TMPMCTOPOB), NO3TOMY HEMb3s NCMONb30BaTb ATOT BbIXOA, KaK perenHbIn,
Harpyxas ero noCTOSHHOW Harpy3Kkou. [1py NOAKNIOYEHMIO BHELLHMX CUMUCTOPOB CreayeT y4YMTbiBaTb OrpaHuyeHme no
ynpasnsoLemMy BbIXOAHOMY TOKY MarnoMOLLHOMO BbIXOAHOMO ONTOCUMMUCTOpa.

Kaxabli BbIXOOAHOW ONTOEMMUCTOP C BHELUHUM MOLLHBIM CUMUCTOPOM (MNU Napoi TUPUCTOPOB) MOXET ObiTb
noakntodeH Kk nobon cdase (A, B umam C). Kaxabld BbIXOOHOW ONTOCMMWUCTOP WUMEET CBOW BCTPOEHHbLIA [ETEKTOp
HYNEeBOro HanpsiKeHusi hasbl NO3BOMAET BKIOYATL HArpy3Ky TOMBLKO NPU MUHUMANbHOM HanpsikeHUU Ha He.

PekomeHayemble CXeMbl.IOOKTYEHNS BHELLUHMX CUMUCTOPOB M Harpy3ok npveeaeHbl Ha pucyHke 10.10.
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10.3.4.4 ToaknioveHne [OUCKPETHbIX BbIXOAOB C MOMOLLBIO KreMMHOo-6no4Horo  coegunmtens Kb3-34-01
npeactaeneHo Ha puc. 10.11.

JuckpeTHble BbIXoLbl 06beAMHEHbI B OAHY rpynny U3 5-Tu BbIXOAOB.

Bbixoabl ranbBaHUYECKM M30NMPOBaHbI OT APYIUX Lenei KOHTpornnepa.

Bbixoabl MMelOT OGLLY0 TOUKY M BbINOSHEHbI B BUAE MACCUBHLIX TPAH3UCTOPHbIX KMHOYEN €, OTKPbITLIM
KONNEKTOPOM M 06LWMM aMuTTepoMm. Jlornyeckomy 0 COOTBETCTBYET pa3OMKHYTOe, a foruyeckor 1 - 3aMkHyToe
COCTOsIHME KItova.

Ons nuUTaHus OWCKPEeTHbIX Harpysok TpebyeTcs BHELIHee HecTabunusupoBaHHOE HanpsbkeHvne 24B
MOCTOSIHHOTO TOKa.

Bce auckpeTHble BbIXOAbl MOTYT MUTATbCS OT OOQHOMO UCTOYHWMKA, OAHAKO, €CR MOLLHOCTM 3TOr0 UCTOYHUKA
He xBaTaeT, NPUMEHSIETCS HECKOIIbKO UCTOYHWUKOB MUTAHWS.

Kaxpasi napa ANCKpEeTHbIX BbIXOAOB MOXET BbIMOSIHSATL POSlb OAHOMO MMMYIIbCHOIQ BbIXOAaA.

H4 — uHdukamop Hanuyus numanus 24B. H5...H9 = uHBukamopbI coCmosiHUS coomeemcemeyou,e2o OUCKPemHo20
8bixo0a. MIHOukamop ceemumcs, eciiu.Ha OUCKPEMHOMI8bIX00e fpucymcmeyem cuaHarl.

PucyHok 10.11 - lNodknoyeHue UCKpemHbIX 8b1X0008 € MOMOWbIO KIleMMHO-61104H020 coeduHumesss Kb63-34-01

MpumeyaHmns.

1. Tpu noaxnoyeHnn WHAYKTUBHBIX, Harpy3ok (pene, nyckaTemnu, KOHTaKTopbl, comeHougbpl 1 T.n.) K
OMCKPETHBIM TPaH3UCTOPHBLIM BbIXOAaAM KOHTPOSSiepa, BO n3bexaHve BbIXoAa M3 CTPOSA BbIXOQHOIO TpaH3McTopa us-3a
60onbLIOro Toka CamMOVHAYKLUMK, MapannensHO Harpyake (06moTke pene) HeobxoaMMo ycTaHaBnuBaTb HNOKMPYOLLMIA
avog VD — cm. cxeMy NoAknoYeHus. BHelwHWn AnoA ycTaHaBnvMBaTe Ha KaxAoM KaHare, K KOTOpOMY MOAKMYeHa
WHAYKTUBHAsS Harpyska.

Tun yctaHaesnueaemoro auoga»K[209, KO258, 1N4004...1N4007 wunu aHanorvyHbli, paccyMTaHHbI Ha
obpaTtHoe HanpsikeHne 100B, npsimoii Tok 0,5A.

10.3.5 MopknroyveHne nHtepdenca
OpraHunsauns MHTEPMEWUCHOW CBA3N MeXAY KOMMNBbIOTEPOM M KOHTpOnnepamu npeactasneHa Ha puc. 5.1.

PekoMeHayeMOMCXEMON COEAUHEHNS, C MUHMMAINbHOW CTEMNEHbI OTPAXEHWUS CUrHamna, sIBMsieTcs cxema
coeauHeHus B LIENOYKY, NPEeAcTaBneHHast Ha puc.5.1. Bce oTBeTBUTENN NpUEMO-NepeaaTynKkoB, NPUCOEOUHEHHbIE K
OfHOM OOLen nepeaatroLLen NMHUM, JOJMKHBI COrNacoBbIBATLCA TONbLKO B ABYX KpalHUX TOYKax. [riMHa OTBETBNEHU
Lo 4OSMKHA ObITh Kak MOXXHO MEHbLUE.

HeobxooMMoCTb 3KpaHupoBaHus kabenewn, No KOTOpPbIM MnepefaeTca MHGOPMauuMs, 3aBUCUT OT AMWHbI
kabesibHbIX CBSI3el U OT YPOBHS MOMEX B 30He Npoknaaku kabens.

lMpuMeHeHne 3KPaHMPOBAHHOW BUTOW Mapbl B MPOMbILLMIEHHBIX YCIOBUAX ABMASIETCA NPEAnOYTUTENBbHBIM,
NOCKOIbKY 9TO 06ecneynBaeT Noy4yeHne BbICOKOrO COOTHOLLIEHNUS CUrHan/Wym v 3aluTy oT CUHa3HON NOMEXMW.

K koMnbtoTepy MOXeT ObiTb Noakno4eHo A0 31 KOHTpONepa Ha O4HOM CErMeHTe CeTu.

Ob6luasa anvHa kabenbHOM NMHUK CBA3WM OAHOMO CErMeHTa CeTu He AorkHa npesbiwaTtbe 1200M.

B kayecTBe kabernbHOWM NMHUW CBSI3WN NPEANOYTUTENBHO NCMONBb30BaTb 3KPAHMPOBAHHYIO BUTYIO Napy.

[nvHa oTBETBNEHWI OT NNHUN CBSA3M Lo fomkHa ObiTh Kak MOXHO MEHbLLEN.

K nHTepcencHbiM Bxogam KOHTPOSNIEPOB, PACMOMOXEHHbIM B KPaWHUX TOYKaX COEAMHUTENBbHOW JMHUM
Heo6X0AMMO NOAKMIOYNTL ABa TEPMUHAnNbHbLIM pesuctopa conpotusnennem 120 Om (R1 n R2).

MoakmtoueHune pesuctopos k koHTponriepam NeNe 01-30 He TpebyeTcs (cm.puc.5.1).

MopknoyeHne TepMUHanbHUX pe3nctopoB B KoHTponnepe Ne31 (puc.5.1) cm. pucyHok 10.9.

MoaknioyeHe TepMuHanbHbIX pe3vcTopoB B Onoke npeobpasoBaHus uHTepdencos BIN-485 (BIMN-52)
CMOTpPU B PYKOBOACTBE MO AKCnyaTaumm Ha 6nok npeobpasoBaHusi nHtepdericos brN-485 (Br-52).
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10.3.5.1 MopkntovyeHne wHTepdperica € NOMOLWbBK  KNeMMHo-6noyHoro  coepuHutens KB3-34-01,
KB3-34P-01 (KB3-34K-01, KE3-34C-01) npeacrasneHo Ha puc. 10.9.

PucyHok 10.9 - lNodknoyeHue uHmepghelica ¢ noMowbio KeMmMHo-6r104Ho20 coeduHumernsi Kb3-34-01,
KB3-34P-01 (KB3-34K-01, KBE3-34C-01)

10.4 BHeluHMe ULenu KNeMMHO-61104HbIX coeauHuTenen Mmoaynen pacwmpexduns MP-51
10.4.1 MoaknioyeHne BHELWHUX Lienen moaynen pacwmpeHna MP-51-01

Mopaynb paclumpeHns umeeT BOCEMb AUCKPETHBLIX BXOAOB, TO €CTb KoHTponnep MUK-52 ¢ gaHHbIM mMogynem
pacwupeHusa 6yaet umetb 11 guckpeTHbIX Bxoaos (3 6a30Bbix:+ 8 Ha Moayne pacumpenns). OguH U3 JOMONMHUTENbHBLIX
BxonoB (D14) nmeeT annapaTHbI CHETUYMNK ONCKPETHBIX MMMYNbCOBy(4acToTa o 2kML).

Kaxabln OMCKPETHbI BXOA ranbBaHWYecKM W30MNMPOBAH OT. APYrMX AUCKPETHbIX BXOAOB WM ApYyrux Lenen
KOHTponnepa.

[ns nuTaHns OMCKPeTHbIX BXOAOB (AaTyMKoB) TpebyeTcs BHellHee HecTabunuampoBaHHOE HanpskeHue 24B
NOCTOSIHHOTO TOKa.

BHELLHWI UCTOYHUK
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PucyHok 10.4.1.1 - lNodknroyeHue cuzHanoe modyns pacuwupeHuss MP-51-01 ¢ noMowbro kKnemMmHo-61104HO20
coeduHumens Kb3-24-10

MpumeyaHne.
1 DI4 MoXeT MCcnonb30oBaTbCsl Kak CHETHbIA BXOA,.
2 Heucnonb3yemble KrnemMmbl KNTEMMHO-GT04HOIO COeaUHMTENS He NoaKYaTh.
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10.4.2 MopgknoyeHne BHELWHNX Lienen moaynen pacwmpenmsa MP-51-02

Mopynb pacwmpeHus nmeeT 4 OUCKPETHbIX BxoAda, 4 AUCKPETHBbIX BbIxoda, TO ecTb KoHTponnep MUK-52 ¢
AaHHbIM MoAyrem paclumpenus 6yaet nmeTb 7 AUCKPeTHbIX BXoAdoB (3 6a3oBbix + 4 Ha moayne paclumpeHuns) n'9
AVCKPETHbIX BbIxoAaoB (5 6asoBbix + 4 Ha moayne pacwwupenus). OavH ©“3 OONOMHUTENbHbLIX BXOAOB mMOAYNS
pacwupenus (DI4) nmeeT annapaTtHbI CHETYUK ANCKPETHBLIX UMMYIbCOB.

Kaxapln AMCKPETHbIM BXOA, BbIXOA ranbBaHNYECKN M30NMPOBaH OT APYrMX AUCKPETHbIX BXOAOB (BbIXOAOB) M
APYrvX Lienen KoHTponnepa.

Ons  nutaHns OUCKPETHbIX BXOAOB  (OATYMKOB) U BbIXOAOB  (Harpy3ok) Tpebyercs, BHellHee
HecTabunmavpoBaHHoe HanpsixeHne 24B NOCTOAHHOrO ToKa.

BHeLUHWI NCTOYHUK KB3-24-10
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PucyHok 10.4.2.1 - FlodkaroyeHue cuzHanoe modyns pacuwupeHus MP-51-02 ¢ noMowbro KIneMMHO-67104HO20
coeduHumens Kb3-24-10

MpumeyvaHus.

15 Mpu nNOAKIMKYEHUN WHOYKTUBHBIX Harpy3ok (pene, nyckaTemnu, KOHTaKTopbl, ConeHouabl M T.M.) K
OVCKPETHBIM TPaH3MCTOPHLIM BbIXO4aM KOHTpoOrfepa, BO n3bexaHue BbIXxoAa U3 CTPOsi BbIXOAHOMO TpaH3ucTopa mns3-3a
OOoNBLUIOro Toka camovHAYKLUK, napannensHo Harpyske (obmoTke pene) Heobxoaumo ycTaHaBnuBaTe GNOKUPYHOLLMIA
anon VD = cM. cxemy nogknouveHus. BHelWHWiA anoa ycTaHaBnuBaTh Ha KaXOOM KaHane, K KOTOpOMY NoAKMiYeHa
UHAYKTUBHASA Harpyska.

Tun yctanaenmBaemoro avoga KO209, KO258, 1N4004...1N4007 wnv aHanornyHblAi, paccyvMTaHHbI Ha
obpaTHoe HanpsixxeHue 100B, npsamoii Tok 0,5A.

2. DI4 mOoXeT ncnonb3oBaThCs Kak CHETHLIN BXOA,.

3. Heucnonb3ayemsbie knemmbl KNeMMHO-61T04HOMO COeAUHUTENS HE NOAKIYaTh.
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PucyHok 10.4.2.2 - lNodknrovyeHue cuzHanoe modyns pacuwupeHus MP-51-02 ¢ nomMowbro KrnemMmHO-61104HO020
coeduHumens Kb3-28P-12, KE3-28C-12, Kb3-28K-12

10.4.3 MoakniovyeHne BHELWWHUX Lienen moaynen pacwmpexdna MP-51-03

Mopynb pacwuvpeHns nvmeet 8 AMCKPETHbIX BbIXOAOB, TO €CTb KoHTpornep MWK-52 ¢ gaHHbIM mopynem
pacLumpeHuns 6yget nmeTb 13 ANCKPeTHbIX BbIXxOG4OB (5:6a30Bbix + 8 Ha MOAyne paclUMpeHuns).
Kaxabln OUCKPETHbIN BbIXO rafibBaHWYECKN US0MMPOBaH,OT APYrMX AUCKPETHBLIX BbIXOAOB W APYrMX Lenemn

KOHTponnepa.
[N nUTaHMs OUCKpeTHbIX BbIXOAOB (Harpy3ok) TpebyeTcs BHeLUHee HecTabunuanpoBaHHOe HanpsikeHne 24B

NOCTOAHHOIO TOKa.
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PucyHok 10.4.3.1 - lNodknrovyeHue cuzHanoe modyns pacuupeHuss MP-51-03 ¢ noMowbro KrneMmMHO-67104HO020
coeduHumens Kb3-24-10
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MpumeyaHus.

1. Tpu noaxmnoyYeHnn WHOYKTUBHBIX Harpy3ok (pene, nyckaTemnu, KOHTaKTopbl, coneHouabl 1 T..). K
ONCKPETHbIM TPaH3UCTOPHbBIM BbIXOA4AM KOHTponnepa, Bo u3bexaHue BbixoA4a M3 CTPOSA BbIXOAHOINoO TpaH3McTopa 13-3a
60nbLIOro Toka camoVHAYKLUUK, napannensHo Harpy3ske (06moTke pene) HeobxoaMMo ycTaHasnuBaTbk,610KMPYIOLLIMIA
avon VD — cMm. cxeMy nogknodeHus. BHewHun gvon ycTaHaBnNuBaTh Ha KaxaoM KaHane, K KOTOPOMY MOAKmYeHa
WHAOYKTMBHAsA Harpyska.

Tun yctaHaesnueaemoro auoga KO209, KO258, 1N4004...1N4007 wnu aHanorvyHblf, paccYUTaHHbIi Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.

2. Hewcnonb3yeMble KNneMMbl KNeMMHO-6104HOro coeanHUTENS He NoAKMoYaTh.
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PucyHok 10.4.3.2 - lNodknrovyeHue cuzHanoe modyns pacuuupeHus MP-51-03 ¢ nomMowbro KnemMmHO-61104HO20
coeduHumensi K63-30P-12(KB3-30K-12,KE3-30C-12)

10.4.4 MoakniovyeHVe BHEWHUX Lienen moaynen pacwmpexduna MP-51-04

Mopynb paclwmpeHus nMeeTt 8 AMCKPeTHBIX Bxoga v 1 aHanoroBbin BbIXOA, TO €CTb koHTponnep MUK-52 ¢
AaHHbIM Moayrnem pacwmpennshOynet umete 11 AUCKpeTHbIX BxodoB (3 6a3oBbix + 8 Ha mModyne paclumpeHus) n 2
aHanorosbix BbixoAa (1 6asoBelint 1 Ha moayne pacwwmpenusi). OAuH U3 OONOMHUTENbHBIX BXOAOB MOAYIS
paclmpenus (D14) nmeeT annapaTHbIA CHETUYMK AUCKPETHBIX UMMYNBbCOB (YacToTa uMNynbcoB Ao 2kl u).

Kaxablin ANCKPeTHBIN BXOA W aHAMOroBbIf BbIXOA, raribBaHUYeCckn U30nMpoBaHbl Mexdy cobow u OT Apyrux
OVCKPETHBbIX BXOA0B (BbIXOA0B) U APYrMX LIeNeKoHTponnepa.

Ons nuTaHvA  AWMCKPETHBIX BXOAOB (OATYMKOB) BHeElWHee HecTabunuavMpoBaHHOE HamnpsxeHvne 24B
NMOCTOAHHOrO ToKa. [Ins MUTaHms aHanoroBoro Bbixofda TpebyeTcs BHelwHee cTabunuavpoBaHHOe HanpsbkeHue 24B
NMOCTOSAHHOIO TOKa.
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Pucyrok 10.4.4.1 - [NodkmoyeHue cuaHanos Modyiis pacwupeHuss MP-51-04 ¢ nomowbto KiieMMHO-65104HO20
coeduHumens Kb3-24-10

MpumevaHns.
1. TNonoxeHue nepembiyek XP3 Ha Mogyme paclimMpeHuin Ans HaCTPOWKM aHaroroBoro BbIxoda npvsegeHo
B Tabnuue:
MonoxeHne nepemblyek
[ranasoH BBIXOAHOrO curHana
Ha MoAyIne paclUMpeHns
0-5mA [2-4], [7-8]
0—20wmA [2-4], [5-6]
4 —20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

CwmeLueHue BeIxogHoro curHana 4-20 MA ycTaHaBnmMBaeTCs MporpamMmmHo.

2. DIl4 moxeT ncrnonbL3oBaThbCcs Kak CHETHbIN BXOA,.
3. Hewcnonb3yemMbie KneMmmMbl KNeMMHO-6104HOIO CoeaNHUTENS HE NOAKMYaTh.
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10.4.5 MopknoyeHne BHELWHNX Lenen moaynen pacwmpenmsa MP-51-05

Mopynb pacwmpenns umeet 4 ANCKPETHbIX BxoAa, 4 AUCKPETHbIX Bbixog4a M 1 aHanorosbIvi BbIXod, TO €CTb
koHTponnep MAUK-52 ¢ aaHHbIM Modynem paclumpeHns byaet umeTb 7 QUCKPETHbIX BXoAoB (3 6a3oBbix.+ 4 Ha moayne
pacLumpeHust), 9 AUCKPETHbIX BbIxodoB (5 6a30BbIx + 4 Ha Moadyne paclumMpeHust) n 2 aHanorosblx Bsixoga (1'6a30Bbin
+ 1 Ha mogyne pacwwupeHns). OguH 13 OONOMHUTENbHBLIX BXOAOB Moayns pacwwmpenus (DI4) nveeT annapaTtHbii
CYETUMK ANCKPETHBIX MMMYMbCOB (YacToTa MMMYNbCOB A0 2K L).

Kaxabln AMCKPeTHbIA BXOA, BbIXOA ranbBaHMYECKW W30MMPOBaH Mexady cobon U OT-ApYRX OUCKPETHbIX
BXOA0B (BbIXOAOB) M APYruX Lienemn KoHTponnepa.

Ona  nutaHuMs  AUCKPeTHbIX BXOAOB  (A4ATYMKOB) UM BbIXOAOB  (Harpy3ok) TpebyeTcs BHelHee
HecTabunuanpoBaHHoe HanpshkeHue 24B noctosHHOro Toka. [na nutaHua aHanorosoro Beixoda TpebyeTcs BHellHee
cTtabunuanpoBaHHoe HanpshkeHne 24B NOCTOSIHHOro TOKa.
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Pucyrok 10.4.5.1_- [lodkmouyeHue cueHanos modyns pacuwupeHuss MP-51-05 ¢ nomouwbto KrieMMHO-65104HO20
coeduHumerns K63-24-10

MpumevaHns.

1. TMpu noaxnoyYeHnn UHAYKTUBHBLIX Harpy3ok (pene, MyckaTemnu, KOHTaKTOpbl, coneHouabl W T.n.) K
OVCKPETHBIM TPAH3UCTOPHLIM BbIXOAAM KOHTpOsepa, Bo u3bexaHue BbIXOA4a U3 CTPOS BbIXOAHOrO TpaH3MCcTopa u3-3a
O0nbLIOro ToKa CamMOVHAYKUUM;sAapannenbHO Harpyske (0O6MOTKe perne) Heobxoaumo ycTaHaBnmBaTb GNOKMpyHOLLIMIA
anog VD — cMm. cxemy nogkmnioveHus. BHewHM auon yctaHaBnmBaTb Ha KaXAOM KaHare, K KOTOpOMY MOAKMYeHa
WHAOYKTMBHAsA Harpyska.

Tun yctaHaBnuBaemoro auoga KO209, KO258, 1N4004...1N4007 wnu aHanorvyHbli, paccyMTaHHbin Ha
obpatHoe HanpsikeHne 100B, npsimoii Tok 0,5A.

2. [MonoxeHune nepemblyek XP3 Ha moayne pacluvpeHnii Ans HacTPOMKM aHanoroBoro Bbixoda npvBedeHo B

Tabnuue:
[nanasoH BbIXOAHOro curHana MonoXxeHvne nepemblvek Ha Moayse pacLuMpeHnst
0-5MA [2-4], [7-8]
0 - 20 MA [2-4], [5-6]
4 — 20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

CwmeLleHue BbIxogHoro curHana 4-20MA yctaHaBnvMBaeTcsl NporpaMmmHo.

3. DIl4 moxeT ncnonb3oBaTbCSA KaK CHETHbIN BXO[.
4. Hencnonb3yemble KNneMmbl KNeMMHO-0/104HOro COeaUHNTENSA He NoAKIYaTh.
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aHarnorosoro Bbixoda 24B/40 mA CXEM ynpaBneHns BbIXOAHbIMY ycTporicTBamu 24B/80MA
MpumeyaHwme.
B knemHo-6moyHbix coeauHutenax KbB3-28C-12 wn KB3-28K-12 HOpmanbHO-3aMKHYTble  KOHTaKThbl
OTCYTCTBYHOT.

PucyHok 10.4.5.2 - lNodkatyveHue cueHasnos modyns pacuwupeHuss MP-51-05 ¢ nomowbro KnemMmHO-61104HO20
coeduHumensi K63-28P-12

10.4.6 MoakniovyeHne BHELWHUX Lienen moayrnen pacwumpexdnsa MP-51-06

Mopynb pacwmpeHns nveet 8 AUCKPETHBLIX BLIXOAOB 1 1 aHanorosbIv Bbixofd, TO eCTb KoHTpornnep MUK-52 ¢
AaHHBIM MOAyrnem paclumpeHnus. Oyaer umeTb 13 AMckpeTHbIX BbixodoB (5 6a3oBbix + 8 Ha moayne pacwmpenus) n 2
aHanorosblix BbixoAa (1.6a30BbI + 1 Ha Moayne pacLUMpeHns).

Kaxxabin gUCKpeTHBIN, BbIXOA raribBaHUYECKM U30NUPOBaH OT APYrMX OUCKPETHbIX BbIXOAOB U ApYrux Lenen
KOHTpornnepa.

Ona  nutaHMs  OUCKPeTHBIX BXOAOB  (OaTuMkoB) UM BbIXodoB  (Harpy3ok) TpebyeTcs  BHeluHee
HecTabunmanpoBaHHoe HanpsxeHne 24B noctosHHOro Toka. [ns nutaHWs aHanoroBoro Beixoda TpebyeTcs BHellHee
CTabunmanpoBaHHoOEe HanpsXkerne,24B NOCTOSTHHOrO TOKa.
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nutaHns =20..28B/10mMA KB3-24-10 nutaHusa =24..28B/40mMA
\ N
—{R6 F—— +24V [ |
+
|_ +A02
=
+ ¢ H
+ I_
+ | I—
,__K]__, MWK-52
. | KB3-24-10 MP-51:06
: Harpyska : J wneid
—»| +DO A -
[ =
[
Bbixog DO

PucyHok 10.4.6 - lNodknovyeHue cuzHanoe modyrns pacuwupeHus MP-51-06 ¢ nomowbro KremMmMHO-61104HO20
coegOuHumess Kb63-24-10

MpumeyvaHums.

1. Tpn noAKMYeHUn WHOYKTUBHBIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, coneHougbpl 1 T.n.) K
AVCKPETHBIM TPaH3MCTOPHBIM BbIXO4aM KOHTponnepa, BO M3bexaHue BbIXOA4a U3 CTPOSt BbIXOAHOMO TpaH3ncTopa mns-3a
6O0onbLIOro Toka camoOVHAYKUMK, napanienbHo Harpy3ke (0bmoTtke pene) HeobxoamMMo ycTaHaBnuBaTb HNOKMPYOLLMIA
anog VD — cMm. cxeMy nogknodeHus. /BHewWHun o yCTaHaBNuBaTh Ha KaXOOM KaHane, K KOTOPOMY MOAKIHYeHa
WHAYKTUBHAsS Harpyska.

Tun yctaHaesnueaemoro guopa KA209, KO258, 1N4004...1N4007 wvnu aHanornyHbld, paccyMTaHHbIA Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.

2. lNMonoxeHune nepemsbidek XP2 Ha moayne pacluMpeHuin Ansi HACTPOWMKM aHanoroBoro Bbixoda nNpyvBedeHo B

Tabnuue:
[nana3oH BbIXOAHOIO cCUFHana MonoxeHwe Nepembl4ek Ha MOAYNe pacluMpeHUs
0-5MA [2-4], [7-8]
0-20mA [2-4], [5-6]
4'=20.mA [2-4], [5-6]
0-10B [1-2], [3-4]

CwmelLeHne BbIXOAHOrO curHana 4-20MA yctaHaBnuBaeTcs NporpaMMHo.

3. Heucnonb3yemble Knemmbl KNEeMMHO-6T04HOr0 COeaANHUTENS He MOAKITIYaTb.
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PucyHok 10.4.6.2 - lNodknrovyeHue cuzHanoe modyns pacuupeHus MP-51-06 ¢ nomowibro KrnemMmHO-61104HO20
coeduHumensi KE3-30P-12

MpumeyaHne.
B knemMHo-6nouHbix coeguHuTenax KbB3-30C-12 wu KB3-30K-12 HOpManbHO-3aMKHYTblE  KOHTaKTbl
OTCYTCTBYIOT.

10.4.7 NMoaknioyeHne BHeWHNX Lenen moaynen pacwmpeHus MP-51-07
Mopynb paclumpeHuss uMeeT 3 aHanoroBble BbixoAa, To ecTb koHTponnep MUK-52-07 (c gaHHbIM Mogynem

paCLIJI/IDEHVIFI) 6y,u,eT nMeTb 4 aHanorosble Bbixoaa.
Kaxxgbin aHanoroBblIvi BBIXOA, raribBaHNYECKN N30nmMpoBaH OT APYrmx BbIXOAOB U ApYrnx uenen KOHTponnepa.
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PucyHok 10.4.7 - lNodknovyeHue cuzHanos modyns pacwupeHuss MP-51-07 ¢ moMowibro KIeMMHO-6104HO20
coeOuHumensi Kb3-24-11
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MpumeyaHus.

1. MonoxeHne nepembivek J1, J2, J3 Ha mopyne paclwivpeHud ONd HaCTPOWKM aHaroroBoro Bbixoda
npueeneHo B Tabnuue:

,El,manasoH BbIXOOHOIo CUrHana NonoxeHne nepemMbideK Ha Mmoayne pacllunpeHnd
0-5mA [2-4], [7-8]
0-20 WA [2-4], [5-6]
4-20wvA [2-4], [5-6]
0-10B [1-2], [3-4]

CwmeLleHue BbIxogHoro curHana 4-20MA yctaHaBnvMBaeTCcs NporpaMmMHoO;
2. Heucnonb3yemble KneMMbl KNeMMHO-6rI0YHOro CoeanHUTENS He NOAKMYaTh.

10.4.8 MopknioveHne BHELWHUX Lenen moaynen pacwmpenua MP-51-11

Mopaynb pacwuperua MP-51-11 nmeet 16 anckpeTHbIX BXOAOB U 1 aHanoroBbI BbIXO4, TO'€CTb KOHTponnep
MWK-52-11 ¢ mogynewm paclumpexHusa MP-51-11 6yget umetb 19 ANCKpeTHbIX BXOAOB U 2 aHanoroBbiX BbIXOAa.

Kaxpas rpynna n3 8 ANCKpeTHbIX BXOAOB M aHaINoroBbIi BbIXOA, ranbBaHUYECKN U30MMpOBaHbl Mexay cobow 1

OT Apyrux Lenewn KoHTpornnepa.
Ona nutaHua OUCKPETHbIX BXOOOB (OATYMKOB) HEOOXOAMMbI BHELUHWE WUCTOYHUKMA HECTabunmanpoBaHHOIo

HanpsKeHWs1 MOCTOSIHHOIO Toka 24B.
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PucyHok 10.4.8 - lNodkmodeHue cueHanos modyns pacwupeHuss MP-51-11 ¢ nomouwibro KnemMmHo-61104H020
coeduHumens Kb63-24-20

MpumeyaHus.
1 TlonoxeHne nepembluek XP2 Ha moayne pacwwupeHun MP-51-11 ans HacTpoWku aHanoroBoro BbixoAda

npuBeneHo B Tabnuue:

,uwanasoH BbIXOOHOIo CUrHana NonoxeHne nepemMmblveKk Ha moayne paclmpeHus
0- 5wmA [2-4], [7-8]
0-20 MA
4-20mA [2-41, 15-6]
0-10B [1-2], [3-4]

2 CmelleHue BbiIxogHoro curHana 4-20MA yctaHaBnnBaeTcs NporpaMMHoO.
3'DI4 moxeT ucnonb3oBaTbCA Kak CYETHbIN BXOA.
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10.4.9 MopgknoyeHne BHeWHNX Lienen moaynen pacwmpenma MP-51-13

Moaynb pacwupernms MP-51-13 nmeeT 8 OMCKPETHbIX BXOAOB, 8 AMCKPETHbLIX BbIXOAOB M 1 aHanoroBbIN
BbIXo4, TO ecTb KoHTponnep MUK-52-13 ¢ moagynem pacwupenns MP-52-13 6ygeT umeTs 4 aHanorosbix Bxoaa, 11
ONCKPETHbIX BXOA0B,M 2 aHanoroBbIX Bbixoga v 13 AMKPETHbIX BbIXOAA.

Kaxpgasa rpynna 3 8 AMCKpeTHbIX BXOAOB, 8 ANCKPETHbIX BbIXOAOB W aHaroroBbi BbiX04d ranbBaHUYeCK/
N30nMpoBaHbl Mexay cobon 1 oT Apyrux Lenemn KoHTponnepa.

Ons nUTaHWa OUCKPETHbIX BXOAOB (OATYMKOB) M OUCKPETHBIX BbIXOAOB (Harpy3ok) HeobxoauMmbl BHELLHWE
WCTOYHUKM HECTAOUNN3MPOBAHHOIO HAMPSXKEHMUA MOCTOSIHHOIO Toka 24B.
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PucyHok 10.4.9 - lNodknodeHue cuzHanoe modysis pacuwupeHuss MP-51-13 ¢ nomMowibro KIeMMHO-67104HO20
coeduHumens Kb3-24-20

MpumeyaHuns.

1 [Mpu "“mOOKNIOYEHUN UHAYKTUBHBLIX HArpy3ok (pene, nyckaTenu, KOHTaKTOpbl, CONeHouMabl M T.M.) K
OVCKPETHBIM TPAH3UCTOPHBIM BbIXOA4aM KOHTposnepa, BO u3bexaHue BbIxoAa M3 CTPOSA BbIXOAHOIO TpaH3MCTopa 13-3a
OOoNbLIOFONTOKA CaMOUHAYKLUUN, napannensHo Harpyske (obmoTke pene) HeobGxoaMMO ycTaHaBnuBaTb GNOKUPYHOLWMIA
avop /VD — cm. cxemy. nogkniodeHus. Tun yctaHaesnueaemoro auopa KO209, KO258, 1N4004...1N4007 wnwn
aHasiorMyHbIA, paccyMTaHHbI Ha o6paTHoe Hanpsbkerne 100B, npsimoni Tok 0,5A.

2 [lonoxeHue nepemblyek XP3 Ha moayne paclumMpeHuin Ans HacTPOMKM aHanoroBoro Bbixoda NpUBEAEHO B

Tabnuue:
[nanasoH BLIXOAHOIo curHana MonoxeHvne nepemblyek Ha Mogyrne pacluMpeHus
0—-5mA [2-4], [7-8]
0'=20 mA;
4-20mA [2-4], [5-6]
0-10B [1-2], [3-4]

3 CmeLueHmne BbIxoaHoro curdana 4-20MA yctaHasnusaeTcs NPorpaMMHo.
4 DI4 MoXeT UCnonb3oBaTbCst Kak CHETHbIA BXOA,.
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VIHAVKaTOP BKIIOYEHNS  [IHAMKETOP BKITOHEHMS
[OVICKPETHOTO BXOAA@  BbIXQOHOIO YCTPOIACTBA

/
H1 H2 H3 H4 H5 H6 H7 H8
BHELLHNIA UCTOHHUK NUTaHNS -/ N D b NN e
=20...28 B /80 mA
M
Oarank 1 1@
Oarank 2 %W
Oarank 7 DI6
Oarunk 4 DI7
[arunk 5 Dig
[arank 59
Larunk 7, 7 DI10
[Jarunk 8 815

[T ) e | e | e ) g ) w—p—" ) w—_p—
6 DO7 DO8 DO9 DO10 | DO DO12 DO13

WHaukarop Hanmqm/

[QVICKPETHOTO curHarna
Ha Bxqne RH

VHpaukatop Hanuums
HanpsKeHUA MUTaHns
- Ha knemmax 151 16

BHeLUHUIA NCTOMHWK NUTaHWS
CXEM ynpaBneHusi BbIXOOHbLIMU YCTPONCTBAMM
=24 B/160mMA

PucyHok 10.4.10 - lNodknroveHue cuzHanoe mModyns pacuwupeHus.MP-51-13 ¢ nomowbto KnemMmHo-6104H020
coeduHumensi Kb63-40P-01

MpumeyaHus

1. Ha prcyHKe yCnOBHO NOKa3aHO pacnonoXxeHne 1 Ha3HavYeHUe, NepeKnioyatoLLmMX KOHTaKTOB BbIXOOHbIX pene
kaHanos DO6-DO13.

2. KoHTaKTbl BbIXOAHbBIX pene yka3aHbl B MONIOKEHUU BBIKMOMEHO, Unn Npu obecToveHHoN obMoTke pene.

3. Heucnonbayemble Knemmbl KNeMMHO-61104HOro COeAVHNTENS He NoaknoYaTh.

4. MakcumaneHoe noTpebneHne, (0OMOTOK 'pefe) LwecTHaguaT BKIOYEHHbIX KaHanoB OT BHELLHEro
WCTOYHUKA NOCTOSIHHOrO Toka 24B — 160 MA.

5. HanpskeHue BHeLHero MCTodHMKa NuTaHus - HectabunmnsmpoBaHHoe, (20-28) B nocTtosHHOro Toka.

6. Mapa AnCKpEeTHbIX BbIXOA0B MOXET BbINOMHATL POSIb OAHOIO MMMNYNbCHOrO Bbixoga (b — M).

7. B knemHo-6nouHbix coeauHutensx KbB3-40C-01 n KB3-40K-01 HopmanbHO-3aMKHYTble KOHTaKTbI
OTCYTCTBYIOT.

10.4.10 MogknovyeHNE BHELWHUX Lenen mofynen pacwmpenus MP-51-15

Mopynb pacwupenns MP-51-15 umeetr 16 AuCKpeTHbIX BbIXO4OB W 1 aHanorosbli BbIXO4, TO €CTb
koHTponnep MMUK-52-15 mogynem paciivpennsa MP-51-15 6yneTt umeTb 4 aHanoroBbIx BxoAa, 3 AUCKPETHBIX BXoAa, 2
aHanoroBbIX BbixoAa 21, AUCKPETHbIA BbIXO.

Kaxxgas rpynna n3 8 AWUCKPETHbIX BbIXOO4OB W aHANOroBbi BbIXOL raribBaHUYECKM W30MMPOBaHbI MEXOy
cobow 1 OT Apyrvx Lenen KOHTponnepa.

[nsa nuTaHua QUCKPETHBIX BbIXOA0B (Harpy3ok) TpebyeTcs BHeLIHee HECTabnMnM3npoBaHHOE HanpsikeHve 24B
NOCTOSIHHOTO TOKa.
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BHELUHWIA NCTOYHMK

/ nutaHusa =20..28B
L - BHeLHW nctouHnk
_T + T ™ nuranns =20..288
KB3-24-20
1
¢—{Ru1 | ,|_*DO6 | ¢—{[Rwi ® +po14 17| com18
10
¢—{Ru2 | ,|*DO7 || RH2 +DO15 18| com18
11
¢—{Ru3 |- ,1_*Do8 |1 Ru3 +DO16 19 | cOM91
12
—{Ru4 | +D0O9 | ¢ Rn4 +DO17 20 | COM916
— RH5 | 21 +DO10 | ¢ Ri5 —2>| +DO18 2l
. RH6 o1 +DO11 | « Ri6——1 +DO19 22 | +A01
7
—[Ra7 | #0012 | ¢—{Re7 112 +D020 23
{Ru8 +DO13 RH8 | +D021 X
- |<]' - KB3-24-20 wnewd
| |
' ——{ 1 J
~{ / =
1
. [
Bbixog DO

Pucyrok 10.4.10.1 - lNodknro4eHue cueHano8 modyns pacwupeHus MP-51-15 ¢ momowbto KiiemMmMHo-
61104Ho20 coeduHumens Kb3-24-20

MpumeyvaHus.

1 Tpu noaknoYeHWn WHAYKTMBHBIX "HArpysok (pene, nyckaTenwu, KOHTaKTopbl, cofeHouabl M T.n.) K
AVNCKPETHBIM TPaH3UCTOPHBLIM BbIXOAAM KOHTpONepa, Bo n3bexaHne Bbixoda U3 CTPOS BbIXOAHOIO TPaH3MCcTopa 13-3a
6onbLUIOro Toka camMouHAYKUMWS MapannenbHo Harpyske, (0bmoTke pene) HeobxoanMo ycTaHaBnuBaTb GNOKMPYHOLLMIA
anog VD — cMm. cxemy nogkmwdeHus. Tun yctaHaeBnveaemoro auvopa KO209, KO258, 1N4004...1N4007 wnn
aHanornyHbIA, paccyMTaHHbIN Ha obpaTHoe HanpspkeHne 100B, npamon Tok 0,5A.

2 MonoxeHne nepembidek XP3 Hanmoayne pacluvMpeHuin Ans HacTPOWKM aHanoroBoro BbixoAda NpuMBEeAEeHO B

Tabnuue:
[nana3soH BbIXOAHOIO curHana [MonoxeHwe nepemMbldek Ha Moayre paclunpeHus
0- 5MA [2-4], [7-8]
0 — 20 MA;
4 — 20 MA [2'4], [5'6]
0<10B [1-2], [3-4]

3 CmellgHre BbIXOAHOIO curiana 4-20MA yctaHaBnnBaeTCcs NporpaMmMHo.
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VHOuKaTop BKIKHEHNS
BbIXQHOM yCTpOCTBa

IO HI HI2 IS HI4HIS  HIE RH
--------------- ﬁ,

K12 K13 K14
DO8 DO9 | [DO10| | DO11| [DO12( | DO13| [DO14| |DO15( |DO16| |DO17| [DO18||DO19

= N oo = [te] o fo BEE
H% EH gl Ha %H EE Ea aa ﬁ@ ia ié II %I gg EE
7 89 101112131415 1617 181920 21222324 252627 282930 313233 34 353637 3830 40 414243 444!
vvvvvw—*vvvw—*w—*w—*vvvv
DO6 DO7 DO8 DO9 DO10 DO DO12 DO13 DO14 DO15 DO16 DO17 DO18 DO19 DO20 DO21

VHoykaTop Harmumst h.
HaMPSPKEHNS M TeHUs T
Ha kremmax 51 6

BHeLLHNIA NCTOMHVK MUTaHNS
=20...28 B/ 320 MA

PucyHok 10.4.11.2 - [NodknroyeHue cueHanos mooysis pacwupeHus MP-51-15 ¢ nomouwibto kKreMmHo-
6ro4yHoeo coeduHumens Kb3-54P-01

MpumeyvaHusn

1. Ha pucyHke yCnoBHO NokasaHo pacrnonoXeHue Y HasHayeHe NepeknioyaoLLMX KOHTAKTOB BbIXOOHbIX perne

kaHanos DO6-DO13.

2. KoHTaKTbl BbIXOAHbIX pere ykasaHbl B MONOXEHUN BBIKIYEHO, Unn Npn 06ecTo4eHHon 06MoTke pene.

3. Hencnonb3yemble kKneMMbl KNeMMHO-G1TOMHOIO COeAUHUTENS HEe NOAKIIoYaTb.

4. MakcumanbHoe notpebneHne (0O6MOTOK pene) BOCbMW. BKIHOYEHHBIX KaHanoB OT BHELLUHErO WCTOYHMKA
NOCTOsIHHOro Toka 24B — 320 mMA.

5. HanpsikeHne BHELLHEro UCTOYHMKA NUTaHWS - HecTabuananpoBaHHoe, (20-28) B nocTosiHHOrO ToKa.

6. Mapa guCKpeTHbIX BbIXOA0B MOXET BbINOMAHATL POSIb OAHOIO MMMYrbCHOTO Bbixoaa (b —M).

7. B knemHo-6mno4HbIX coeauHuTenax KB3-54C-01 wu KB3-54K-01 HOpMarnbHO-3aMKHYTblE KOHTaKTbI
OTCYTCTBYIOT.

10.5 NoakniovyeHne BHELWHUX Lenen K koHTponnepy MUK-52 ¢ nomowbio pasbemoB DB37 n DB25 Ha
3agHen naHenm.

DBR37M DBR25M

14 GNDAS
+AI8 |20 2| GNDA7 1] +DIO1
+Al7 21 3 | GNDA6 D01l 14 2 +DIO?2
+Al6 22 4| GNDAS -DI021 15 31 +DIO3
+AI5 |23 5| GNDA4 po3l1ie  al +pioa
+Al4 24 6 | GNDA3 -DIO4} 17 51 +DIO5
*AI3 - 425 7 | TGNDA2 -DIos| 18 6| +DIO6
+Al2 26 8.1 GNDA1 -DIosl 19 7 +DIO7
vAIT - p2r 29 +DI DIo7|20 8| +DIO8
Dot |28 /10  -DIt -DIo8) 21 9| +24v
Doz |29 11}  +DI2 +AO1) 22  10] -AO"
po3 |30 12 -DI2 oavloz 11
Do4 |31, 13] +DI3 i EYRT
DO5 32 14 -DI3 —\1 25 13 —
24VvD |38 15| +AO
-AO 34 16| TXA+
TXB- |35 17
36 18] GNDS
RGND |37 19
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10.5.1 Mpun noakntoYeHNn YHUMPULMPOBAHHBLIX TOKOBbIX CUrHamoB K  pasbemy DB37 Heobxogumo B
cooTBeTcTBMM € Tabnuuen 10.5.1 yctaHOBMTb napannenbHO BXOAy Ha COOTBETCTBYHLLEE KOHTaKTbl HOPMUPYHLME

pesuncTopsbl.
Tabnuua 10.5.1 MNMoaknioyeHne ToKoBbIX curHanos k DB37.
KoHTakTbl 1-n 2-1h 3-1n 4-i 5-n 6-1 7-n 8-1n
pasbema DB37 BXO[, BXO[ BXO[, BXO[, BXO[, BXO[, BXO[, BXO[,
¢ > +Al1 +Al2 +AI3 +Al4 +Al5 +Al6 +Al7 +AI8
| RHOpM RHopM.=1OO Owm10,5% 100ppm ans IBX=0(4)..20 MA
BX .
Rt+opm.=400 Om+0,5% 100ppm ans Iex=0..5 mA
° © > A | oAz | a3 | A4 | -Aais | cAen | Azl | oA

10.5.2 lNogkntoyeHne curHana HanpshkeHnem UBX =0...10B.

Tabnuua 10.5.2 MogkntoyeHne curHana ¢ HanpsikeHnem UBX =0..10B k DB37.

KoHTakTbl 1-n 2-n 3-n 4-n 5-n 6-1n 7-n 8-1n
pasbema DB37 BXOA4, BXO[ BXO[4 BXOA4 BXO[, BXOA4 BXO[, BXOA4
»> + Al1 + Al2 +Al3 +Al4 +Al5 +Al6 +Al7 +Al8
R1 R ;=80 kOmM+0,5% 100ppm

UBX
R2 R2=20 kOm+0,5% 100ppm

. . > | -A1 | -A2 | A3 |i=a | A5 | A6 | -A7 | -AB

10.5.3 TlogkntoyeHne [UCKPETHbIX BXOAHbIX W BbIXOAHbLIX CuUrHamnoB cmoTpu pasgen 10.3 B yvactm
noakntoyeHus KB63-349-01.

10.5.4 Mpu nogkntoyeHnn nHtTepderica napannenbHo TxA+ n TxB- MOXHO NoakntounTb TepMmmHaTop 120 Om-
5% B COOTBETCTBMM C pekoMeHaaunsimu pasgenos 10:3.5 n 5.2.
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11 MoparoToBkKa k paboTe. Mopagok padoTbl
11.1 OOwme ykazaHusA

KoHtponnep MMWK-52 nocrtaeBnseTca notpebutento B COOTBETCTBMM C  [OKYMeHTauuen  3aKasa,
paspabaTbiBaemMoW 3aka3yuMkoM, MO3TOMY Meped BBOAOM B 3KChnyaTauuto HeobxooMMO MpoOBEPUTb  €ro
KOMMIIEKTHOCTb.

Mpn onucaHum nopsigka BKMOYEHWUs MpeanonaraeTcs, Y4To Bce OnOKM YCTaHOBAEHbI U 3aKpENneHbl Ha
COOTBETCTBYIOLUMX CTEHAAX (LWUTax, NaHensax, wkadax unu nynesTtax), a Takke BbIMOJNHEH AEKTPUYECKNIA MOHTaX BCEX
BHELLHWX COeANHEHWIN B COOTBETCTBUN C MMEIOLLMMCS MPOEKTOM M AaHHBIM PYKOBOACTBOM/MO 3KCMyaTauum,

Mepen BknioveHnem cnepyet ybeauTbcs, 4TO KOHTponnep MWK-52; ero Mogudukaums 1 ocTanbHble
napameTpbl COOTBETCTBYIOT MPOEKTY.

CnepnyeT Takke ybeauTbCsi, YTO YCTaHOBKa AuanasoHa BXOAHbIX aHanoroBblX CUFHAsIOB KIEMMHO-0M04HbIX
coegunHutenen Kb3-34-01 nnn Kb63-34P-01 cooTBeTCTBYET NPOEKTY aBTOMaTMU3aLIMU.

MoaroToBka k pa6oTe 3akniovaeTcs B BbINOMIHEHUU CriedyloLWMX NpoLeayp:

- MepBoe BKIOYEHME KOHTpONnepa.

- MporpammupoBaHue KoHTponepa.

- KanubpoBka, KOHTPOIb 1 TECTUPOBaHWE BXOAOB-BbIXOAOB.
- BkrtoyeHmne KoHTpornepa B yrnpassioLwyto ceTb.

HekoTopble npouenypbl (MepBoe BKMOYeHMe, KanubpoBKa, KOHTPOMb M TECTUPOBAHWE BXOL4OB-BbIXOOOB)
MOXHO BbIMOMHWUTL MPU MOMOLLM NULEBOW NaHenun KoHTpornnepa. Mopsagok BbIMOMHEHMA 3TUX Npoueayp onucaH B
HacCTOALLEM [IOKYMEHTE.

11.2 lMepBoe BKNoYeHUe KOHTponnepa
11.2.1 lMogknounTb NMTalOLLEE HanpsXKeHne K pa3beMy, PacrnonoXeHHOMY Ha 3adHeNn naHernu.

11.2.2 3anporpammupoBatb kKoHTponnep=klpouenypa nporpammupoBaHns npusedeHa B pasgene 7.2. Ecnn
Ha nuueBon MaHenu He ceeTuTca uHAmkaTop P (peXxum nporpamMmmuMpoBaHus, - CM. puc. 7.1), TO HaxaTb BMecTe
knasuiwm [U] Menio + [NekH ] v BBecTV naponb. [omkeH 3acBeTuTsca nHankatop MNP, yTo o3HauaeT nepexofn B
pexum nporpamMmmupoBaHus. Ecnu Ha nuueson naHenu yxe ceetutcs uHaukatop [P «nporpammupoBaHue», To
AaHHYI0 onepauuio He BbIMOMNHATb.

11.2.3 Haxatb knasuiy [Nekd 17, - Homepa ypoBHel nporpammuposaHus Ha aucnnee «Ne» KAHAT formkHbl
yBenuumBaTthcst oT 1 Ao 8 6ea nmpomyckoB. HaxaTb knasuily [NekH ] HOMepa ypoBHel MporpamMMUpOBaHUS Ha
ancnnee «Ne» KAHAI gomkHbl ymeHbluaTbed OT.8 1o 1 6e3 NponycKoB.

11.3 MMporpammMmupoBaHue KoOHTponnepa

11.3.1 Tlopsgok nporpaMMumpoBaHusa. Ha nvueBoW naHenu yCTaHOBUTb PEXMM «MPOrpaMMupoBaHMEY.
Mpoueaypbl NPOrpaMMmnpOBaHNS BbINONHWUTE B GleAyioLLen Nocne4oBaTenbHOCTU:

* HacTpouTb HeobxoAumMoe KOMMYECTBO (PYHKLMOHAmNbHbIX GNOKOB, KOMMYECTBO KOHTYPOB perynmpoBaHus,
NporpaMMHbIX 3a4aTYMKOB U KONMMYECTBO NOMb30BATENbCKUX NaHenen nHankauum n ynpaeneHus (npoueaypa ypoBHS
Ok

* YCTaHOBUTb NapaMeTpbl PYHKUMOHaNbHbIX 610KOB (Npoueaypbl ypoBHew 2, 3, 4);

* YyCTaHOBUTb.(Mpn HeOBXOAMMOCTH) CUCTEMHbIE NapamMeTpbl (Mpoueaypa ypoBHS 6);

* 3anucaTb  (Mpuisp,HeobxoamMMocTV) nporpaMMy  MNonb3oBaTensi, HacTpOMKM W napameTpbl B
9HEeproHe3aBUCUMYIO NaMsiTb KOHTPOMNepa (Npoueaypa ypoBHSA 8).

11.3.2 Ha nuudeBow naHenu yCTaHOBUTb PEXMM «MporpamMmupoBaHve». BeinonHuTb cnegyolime onepaumu
(cm. nd7.2):

* MPOM3BECTN OYUCTKY NPOrpaMMbl NOb30BaTENS;

* YCTaHOBUTb KO KOMMMEKTHOCTU, paBHbIA HOMEPY MoAMMKALIMN KOHTPOMNEpa;

* MPOBEPUTL COCTaB GUONMOTEKM anropuTMOB N yOeanTbcs, YTO Homep BMOBNMOTEKM COOTBETCTBYET MOLENU
KOHTponnepa, a HoMep BEPCUN COOTBETCTBYET YKa3aHHOW B AOKYMEHTaLMN Ha KOHTponnep.

11.3.3  YcraHoBuTb npouenypy «HacTtpowika konuuyectBa 6GnokoB» - ypoBeHb 1. BBectn Heobxoammoe
Konmu4ecTBO  QYHKLIMOHANbHbLIX OGIOKOB, KOMMYECTBO KOHTYPOB PErynupoBaHUsl, MNPOrpaMMHbIX 3a4aTyMKOB WU
KONM4ecTBa Nonb30BaTENbCKUX NaHenen MHANKaLMN 1 ynpasBrneHusl.

[Mocrne BBOAa BbILENEPEYNCIIEHHON MHOpMaLMM B KOHTponnepe opMuUpyeTcsl UCMONMHUTENbHbINA
nporpaMMHBbI MoZyb NPorpaMMbl NOMb30BaTENS BBEAEHHON C NepeaHen naHenu.
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11.3.4 YcTtaHoBuTb npoueaypy «MNporpaMmmmpoBaHue pyHKUMOHAMNbHbLIX GITIOKOBY - YPOBEHD 2.

Ha gaHHOM ypoBHe mporpammupyeTtcs HoMep yHKUMOHanbHoro 6rnoka B mporpamme nonb3oBaTens, Tn
6noka (cornacHo Gubnuoteke yHKUMOHaNbHLIX 6noKOB), 6a30BbLIV agpec napaMeTpoB U MoaudmkaTop KonmyecTBa
BXOZOB U/Mnn napameTpos.

Mo oyepean, HaunHasa ¢ nepeoro 6roka, BBECTU BCe Tpebyemble OyHKUMOHaNbHbIE Br1okM (EM. 0. 7.2):

Ecnu kakoi-nmbo 6nok umeeT moaudmkaTop Takke BBECTW W 3TOT napameTp. Ecnu kakue-nubo 6noku
TpebyeTcsa nponycTuTb, B HUX BBECTM 6ok ¢ kogom 00.

11.3.5 YcTaHoBWTb Mpoueaypy «nporpammmpoBaHue cBa3en» (KoHdurypauus) &~ ypoBeHb 3» [nd BCeEx
BXOOOB BCex OIOKOB, KOTOpble AOMKHbl ObiTb CBA3aHbl C Bxogamu ApPYrnx OGOKOB MAW Ha KOTOPBIX ) AOIMKHBbI
3a4aBaTtbCs KO3 PULUNEHTBI, yCTaHOBUTL Tpebyemyto KoHdUrypauumto (cMm. n. 7.2).

Homepa Bx0OA0B M BbIXOAOB GNOKOB YCTaHaBMNMBAKTCA WUHAMBUAYaNbHO ANS KaKOoro 6roka ¢ KOHTporem
Konm4yecTBa BXOAOB (M BbIXOAOB) COOTBETCTBYIOLLErO TMNa.

B npouecce ycTaHOBKM KOHUrypauum npu Heo6xoAnMMOCTU BBECTU TaKke MHBEPCUIO (TONBKO AN CBA3aHHbIX
BxoaoB). [Npy nporpamMmmupoBaHUKM CBSA3el, Mocrne BBOA4A 3HAYeHUS HOMepa BbixogaspHa aucnnee. BUXIO, HaxaTtvne
knasuwu [3aBA.] ycTaHaBNMBaET UHBEPCUIO AaHHON CBA3W, YTO OTOOpaXaeTcs CUMBOIIOM «-».

11.3.6 YcTaHOBMTb Mpouenypy «HacTporka napaMeTpoB» - YpoBeHb 4. Ha gaHHOM ypoBHe Mpou3BoauTCA
HacTporika napameTpoB (PyHKUMOHaNbHbIX 6nokoB. [Ins Bcex napameTpoB BCEX GrOKOB yCTAaHOBUTb HEOOXOAMMbIE U
COOTBETCTBYIOLLUME 3HAYEHNS (CM. n. 7.2).

Ha gucnnee BUXI[ ycTaHOBWTH 3HadeHWe paspelleHus M3MeHeHUs snapamMeTpoB. YCTaHOBKa OaHHOro
3HaYeHus1 paspeluaeT unu 3anpeLlaeT NPOVM3BOAWUTbL WU3MEHEHWe TOro MnM MHOrQ mapameTpa B pexume PABOTA.
CocTosiHue aaHHoro 3HaveHus: 000 — 3anpeLLeHo n3MeHsATb AaHHbI napameTp B pexrme PABOTA, 001 — paspeLueHo
M3MEHSITb AaHHbIA napameTp B pexxume PABOTA.

11.3.7 TepeBecTn KOHTpPONNEp B pexum «pabota» u ybeanTbCs, YTO HET OWNOOK M OTKa30B. YCTaHOBUTb
npoueaypy «CUCTEMHbIE MapameTpbl» - YpoBeHb 6 (cM. n. 7.2). OnpeaenuTbrpecypc cuctembl — CBOGOAHYI0 NaMsTb
nporpaMm ¥ AaHHblX. [ns BO3MOXHOCTW MNOCReaylLero,pacluMpeHns _anropuTtmMm4eckon CTPYKTypbl KOHTponsepa
XenartenbHo, 4YToObl CyLLecTBOBan onpeaeneHHbIn pe3eps. Ecnu naumnt namatu ncdepnaH, HEOOXOAMMO YMEHbLUUTb
ob6bem pelaemon 3agauu.

11.3.8. OumcTKa nporpamMmbl Nonb3oBaTens. YCTaHOBUTb NpoLedypy «HacTpovika konmyecTsa 6nokoBy -
yposeHb 1. lNMpu BBOAE 3HAYeHMs «0000» B BCcex AUCAMEAX NPOW3BOAUTCH OYMCTKA MpOrpammel
nonb3oBaTens.

BrumaHue! laHHy0 onepauuto Heo6xoAMMO BLINONHUTL Neped, BBOAOM HOBOW NporpamMmbl.
11.4 KanubpoBKa, KOHTPOJIb U TECTMPOBaHME BXO4OB-BbIXOA0B KOHTponnepa
11.4.1 Kanub6poBka aHanoroBbIX BXo40B

Kann6poBky aHanoroebix Bxo4oB npoBoguib B pexume NMPOTPAMMUPOBAHME Ha ypoBHe 5 (npouenypbl
05, 06, 07).

B cootBetctBMM ¢ meTogukon n. 7.2.1.5 BeInonHWTL aBTOMaTmyeckyto (mpoueaypbl 05) wnu pydHyio
(npouenypebl 06, 07) kannbpoBKM BCEX aHaroroBbiX BXOA0B.

BHauane BbINOMHATL KanMOPOBKY Hayana LiKanbl U3MepeHusi, A5s Yero Ha Kanvbpyembli aHanoroBbli BXOA
KOHTpoOnsiepa nogatb CUFHaM, COOTBETCTBYIOLLMIA Havarny LiKanbl AnanasoHa (Bbibupaetca ¢ Tabnumusl 11.1).

3aTeM BbINOMHUTE KaNMBPOBKY KOHLIA LUKanbl U3MEPEHWs, ANs Yero Ha kanubpyembll aHanoroBbl BXOL
KOHTponnepa OT 3TanoHa UCTOYHUKA WX AaTtyvKka nofaTb KOHTPONMMPYEMBIN CUrHarm, paBHbIi BEPXHEMY 3HAYEHUIO
AvanasoHa (BbibupaeTtcs ¢ Tabnuubl 11.1 ANa KOHKPETHOro TUNa Aatyuka).

CoxpaHuTb 3Ha4YeHWs kKanMBPOBOYHbIX KOHCTAHT B 3HEProHe3aBUcKMow NnamaTu (cm. pasgen 11.6).

TecTupoBaHue aHanoroBbIX BXoA0B npoBoauTtb B pexume NMPOMPAMMUPOBAHWE Ha ypoBHe 5 (mpoueaypa

01).
Tabnuua 11.1 - Tunbl 4ATYUKOB ¥ PEKOMeHAyeMbIe npeferbl KanmbpoBku
MNpeaenbHble 3HaYeHUs
Kon Bxona A IpaaMpoBoYHas M:Pﬁﬂsﬂb:;fle BXOAHOro cUrHana npu
n XapakTepucTMKa auumpy KanubpoBke npubopa
apamertp AaTynka u HCX 3HaYeHusi Npu
2 nTYPE KanubpoBke npubopa
Gnoka AN Hauan. KoHeuHoe
3HavyeHue 3HayeHue
0-5 MA o 0 MA 5MA
0000 0-20 mA NuHeiinas mnm%(zlé.{;fé)a’geﬁ%lx 0 mA 20 A
4-20 mA TEXHUYECKMX eanHULax 4 mA 20 mA
0-10B AMHAL 0B 10B
0-5 mA KBagpatnyHas 0 MA 5MA
0-20 MA (Bxoa kanmbpyeTcs kak 0,0...100,0 % 0 MA 20 A
0001 4-20 mA NWHENHbIN, 3aTem VNN B YCTAHOBIEHHbIX 4 mA 20 MA
0-10B ycTaHaBnvBaeTcst TeXHUYECKUX eanHuLax 0B 10B
KBagpaTuyHasl Wkana)
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11.4.2 Kanu6poBka aHanoroBoro Bbixoaa

KanubpoBky aHanorosbix Bbixogos nposoantb B pexume NMPOMPAMMUPOBAHWE Ha ypoBsHe 5 (npouenypb!
08, 09).

[ns npoBegeHns KanMBPOBKM K aHarnoroBomy BbIXody criedyeT MNOAKMIYUTb MunnMamnepMersp.. unm
BOMbTMETP.

B pexume MPOrPAMMUWPOBAHUE naxumas knasuium [Nekd 1] unn [NekH 4] BbiBpaTth yposeHb 5pHaxaTth
knasuwy Beog [¢'] Bsia, Bbibpath npoueaypy 08 (pyyHas kanubpoBka Havana LuKarbl _aHameroBoro BbiXoaa)
knasmwamun [A] 3Hau wnm [V] 3Hau, Haxatb knasuwy Beoa [¢] Bsia, sbiGpats npouenypy 08:01 (py4Has
KanmbpoBka Hayana LKarnbl NepBOro aHanoroBoro Bbixoga) knasuwamu [A] 3Hay unu [¥] 3Hauy, HaxaTb knaBuLly
Beog [¢] Bsia. B okve SAOAHUE vHavumpyeTcs 3HadeHvne KoadduumeHTa cmelleHe, %, Habnoaas BbIXOOHOM
aHanoroBbIN CUrHamn Mo BHELUHEMY u3mepuTenbHomy npubopy, knasuwamun [A] 3Hay unu [V] 3Hau ycraHosute
HyrieBoe 3HaueHue aHanoroBoro BbixoAa, HaxaTb knaeuwy Beog [¢'] Bsia, knasuwamu [A] 3Hau vnu [¥] 3Hau
ycTtaHoBuTe B okHe BbIXO[ 3HaueHve 000 nnu 001, HaxaTb knasuwwy Beoj [¢'] Beig. BHELUHMWIT BUS UHOUKATOPOB B

pexume kannbpoBkn Hyns n3obpaxeH Ha pucyHke 11.4.2.1.
Kanubposka Hyna

WKankel aHanorosoro sbLIXoaa Homep BbIXOAa

Homep ypoBHA

MIKPOA nporpamMMupoBaHIs
MAPAMETP
1 r
_rr L
3HaueHus:
3HadeHwe MacwTabHoro SABLAHHA — _B"f"u — 000 - He coxpaHaTb kanubposky
koeddnumenTa ——6’ o ‘,' l Iy 0 001 - coxpaHUTb KanMbpoBKY
. — =" =" =l @nr

Puc 11.4.2.1 BHelWHWI BUA MHONKATOPOB NPU kKanubpoBKe Hyfsi aHanoroBoro Bbixoaa

B pexume MPOrPAMMUPOBAHUE naxumas knasuim [Nekn 1] unn [Nekn 4] BbibpaTts yposeHb 5, HaxaTb
knaeuwy BBog [¢!] Bsia, BbiGpath npouedypy 09 (pyyHas KamuMBpoBKa KOHLA LKamnbl aHanoroBoro BbiXoaa)
knasuwamn [A] 3Hau unu [V] 3Hau, Haxarb kmasuwy ssog [¢'] Beia, BbiGpats npoueaypy 09.01 (pyuHas
KanmbpoBka KOHUa LuKanbl NepBOro aHanoroBoro BbixoAa) knasnwamv [A] 3Hay vnu [V] 3Hauy, HaxaTb knaBuwy
Beog [¢'] Bsia. B okve SAOAHUE vHovumpyeTcsa 3HaveHne macttabHoro koadduumeHTa, e, Habnogas BbIXOOQHON
aHamnoroBbI CUrHamn Mo BHELUHEMY M3MepuTernbHOMY. npubopy, knasuwamu [A] 3Hay wunu [V] 3Hau ycrtaHoBute
KOHEYHOe 3HayeHWe aHanoroBoro Bbixoda; HaxkaTb knaeulwy seog [¢'] Bsig, knaeuwamu [A] 3Hay unu [V] 3Hau
ycTaHoBUTe B okHe BbIXO[ 3HaueHune 000 vnv 001, HakaTb knasuwy Beog [¢'] BBeifa. BHeluHuWii BUO MHAMKATOPOB B
pexume KanmbpoBKku Hynsa n3obpaxkeH Ha pucyHke 11.4.2.2,

Puc 11.4.2.2 BHeluHWI BUA MHAMKATOPOB NPU KanmbpoBKe KOHEYHOro 3Ha4YeHMs aHanoroBoro Bbixoda

B.cooTtBeTCTBUM € MeTOAMKON N. 7.2.1.5 BLINONHUTE KanUMBpPOBKY BCEX aHANOroBbIX BbIXOA0B.

YCTaHoBMTb HA @HanoroBoM BbIXOAE KOHTponnepa (No munnuamnepmeTpy) 3HaveHne pasHoe 0% - 0 MA ans
ananasoHa 0-5 unu 0-20 MA 1 3HadveHne 4 MA ansa amanasoHa 4-20 mMA.

YCTaHOBUTb Ha BbIXOAE KOHTpomnnepa (no munnuamnepMeTpy) 3HadeHue pasHoe 100% - curHan 5 MA ansa
aunanasoHa 0-5 MA n 20.mA onsa auanasoHa 0-20; 4-20 MA.

CoxpaHuTb 3Ha4YeHns KanMOPOBOYHbIX KOHCTAHT B 3HEPrOHE3aBUCMMOWN NaMSATU.

11.4.3 TecTupoBaHMe AUCKPETHbLIX BXOAOB

TecTupoBaHue ANCKPETHbIX BXOAOB npoBoanTb B pexume NPOTPAMMNPOBAHWE Ha yposHe 5 (npouenypa
03).
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Ha guckpeTHOM Bxoge KOHTporfiepa OT MMuTaTopa (3agatyuMka) cUrHanoB MofaBaTb curHanbl, paBHbie 0B
(nornyeckuin 0), u 24 B (normnyeckas 1).

B cootBeTCcTBMM C MeTOAMKON M. 7.2.1.5 BbINOMHUTL KOHTPOSb BCEX OUCKPETHBIX BXOL4OB.

MopaBas Ha kaxabl AUCKPETHLIM BXOA KOHTpornepa curHan cHavana 0B, a 3atem 24B y6eguibcs, 4To aTMM
CurHanam cooTBETCTBYIOT 3HadeHns 0 n 1.

11.4.4 TecTUpoBaHMe aHANOroBbIX BbIXOAOB

TecTupoBaHue aHanoroBbiX BbIXO4OB npoBoantb B pexume [NPOTPAMMUPOBAHWE  Ha» ypoBHE 5
(npouepypa 02).

AHanorosble BbIXOAbl TECTUPYHOTCS NMPU TEX XKE UCXOOHBIX YCMOBUSIX, YTO M YCINOBUSA KannubpoBKU aHANOroBbIX
BbIXOZOB.

B oTnnune oT kanmMbpoBKM, TECT aHaNOroBbIX BbIXOAOB MO3BONSET NpoBepuTb pPaboTocnocobHOCTL kaHana
aHanoroBoro Bbixoza.

TecTupoBaHne NPOBOAMTCH B COOTBETCTBUMN C METOOMKON, N3NOXEHHOW B Maf2.1.5.

11.4.5 TecTMpoBaHue ANCKPETHLIX BbIXOAOB

TecTupoBaHue [UCKpPETHbIX BbixodoB nposoants B pexume [MPOMPAMMWPOBAHUWE Ha yposHe 5
(npouenypa 04).

TecTnpoBaHue NpoBOANTCS B COOTBETCTBUM C METOLAMKOW, M3NOXEHHON B . 7.2.1.5.

YctaHoBuTb no aucnnero 3ABOAHHA Ha kaxgom Bbixoge 3HauveHune koadduumeHTa cHavana 0000, 3atem
0001. PaboTy AMCKpPEeTHbIX BbIXOLOB KOHTPOMMPOBATb MO COCTOSIHUIO [AMCKPETHBLIX Harpy3oK, MOAKMIOYEHHBIX K
KOHTponnepy.

11.5 BknioyeHue KOHTpornnepa B NokKanbHYI0 yrnpaBnsoly ceTb

B uHdopmaumoHHyto ceTb koHTponnep MUK-52 cregyet BkaoyaTh Nocrne. nposepkn paboTsbl KOHTponnepa Ha
06bekTe B aBTOHOMHOM peXnme.

dusnueckas opraHnsauusa ceTm npeacraBneHa B pasgene 5.2. Jlorndyeckasa opraHusaums ceTu npeacraBrneHa
B pasgene 5.3.

Ons BkntoveHusa B ceTb nepentn B pexum NPOTPAMMUPOBAHWE 1 yctaHOBWUTL npouenypy «CUCTEMHble
napameTpbl» CM. ypoBeHb 6, npoueaypa 02. B cOOTBETETBUM C MPOEKTOM @BTOMaTM3aLMn YCTaHOBUTbL CETEBOW afpec
KoHTponnepa. Heobxogumo cneauTb, 4TOObI Y 'K&XOOFO KOHTPOJflepa, BKMOYEHHOTO B AaHHY CeTb, Obin CBOW
HENoOBTOPSIIOLMNIACA B APYIMX KOHTpoOnepax ceTeBOW, aapecs Takke B AaHHOW npoueaype HeobxoauMo yCTaHOBUTb
CKOPOCTb CeTeBOro obmeHa u TarM-ayT kagpa 3anpoca.

11.6 CoxpaHeHue nporpamMmMbi NONIb30BaTeNA U HaCTPOEK B IHEProHe3aBMCUMOM NamMATH

B npouenype coxpaHeHusi mporpammbl NONb30BaTENS M HACTPOEK B SHEPrOHE3aBUCHMMOW NaMaTh (B pexume
NnporpaMMMpoBaHus, YpoBEHb 8) NPOUCXOANT COXpaHEHUE:

* YCTaHOBMNEHHOIO KonMyecTBa (PYHKUMOHAnNbHbIX OMNOKOB, KONMWYECTBA KOHTYPOB PerynupoBaHusi
(perynsitopoB), konmMyecTsa NporpamMMHbIX 3a4aT4MKOB;) @ TakkKe KONMYecTBa Nofb30BaTeNnbCKUX NaHenemn nHankaumm
1 ynpasrieHus,

¢ YCTaAHOBJEHHbIX TUMNOB beHKLI,VIOHaJ'IbeIX 6J‘IOKOB,

¢ 3anporpamMmmMmpoBaHHbIX cBsA3en BXOO0B-BbIXO40B Ct)yHKU,MOHaJ'IbeIX 6]'IOKOB,

* YCTaHOBMNEHHbIX-AapameTpoB (PYHKLMOHANbHBIX GITOKOB.

Mocne 3anuck MHMOPMaLUK B 3HEProHe3aBWCHMYKO NaMsiTe (Ha ypoBHe 8) M3MEHSITbCA MOryT nullb
cnegyioLme napameTpbl KOHTponnepa:

e onepaTvBHble nNapameTpbl, WU3MEHEHWEe KOTOPbIX MPedyCMOTPEHO C MNOMOLLbIO NULEBON NaHenu
KOHTponnepa - pexvMbl paboTbl PEFYRSTOPOB, PEXUMbI PaboThl MPOrpamMMHbIX 3a4aTYMKOB, 3HAYEHME 3a4aHHOW TOYKU
perynsaTopa, 3Ha4€Hue,aHarnoroBoro BeIXOAHOrO BO3AENCTBUSA PErynsaropa B Py4HOM PEXUME;

* napamMeTpbl PYHKLUOHAAEHBIX 6TOKOB, N3MEHEHNE KOTOPbIX pa3peLLeHO Ha YPOBHe 4;

* W3MEHEHMe napameTpoB ¢yHKUMOHAmNbHLIX OnokoB no cetn (B pexume PABOTA n B pexume
NMPOrPAMMMPOBAHVE).

OcranbHble ' mapameTpbl  (CUCTEMHble,  (DYHKUMOHAmNbHble  GIOKM,  KOHGUrypauusi,  napameTpbl
(PYHKUMOHAMBHBLIX BITOKOB, U3MEHEHME KOTOPbIX HE Pa3peLLEHO Ha YPOBHE 4) - U3MEHSATb Herb3sl.

Moatomy 3anuch MHGOPMaLMM B B SHEProHe3aBUCUMYH MamMsATb (Ha ypoBHe 8) creayeT npoBoauTb NiLb
rocre TLWATENbLHON OTNAAKN CUCTEMbI YIIPaBEHNS.

11.7 Mopsgok paboTbl

11.7.1 [epepn yctaHoBKol Ha 06beKT koHTponnepbl MUK-52 pekomeHnayeTcs npoBepuTe B nabopatopuu.

Flepen nposepkon ybeautbcs, YTO Mogenb, mMoaudukauus M gpyrve napameTpbl Oroka KoHTponnepa
COOTBETCTBYIOT crieumdukaLmmn 3akasa.

11.7.2 MogknounTb KOHTpPONMep K ceTu anektponutaHus. [lepertn B pexum «nporpaMMuMpoBaHue» Wt
BbINOSTHUTb BCE TECTbI COrnacHo Tabn.7.5 pasgen 7.2.

[ns TecTMpoBaHWs aHanoroBblX U AWUCKPETHBLIX BbIXOAOB K KOHTPONNEpPY NOAKMOYUTE MMUTATOPbl Harpysku
(Pe3ncTophbl) 1 3anMTaTh 3TW Harpy3Kkun COrnacHoO Cxeme BHELLUHUX coeguHeHni (cm. pasgen 10).
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Ecnu curHanbl Ha aHanoroBoM BbIXOA4E M3MEPSATCA C NMOMOLLbI0 LMEPOBOro BONMbLTMETPA, PEKOMEHQYETCS
napannenbHO N3MepuTENbHbIM LiensM BONbTMETpa yCTaHOBUTbL eMKoCTb nopsgka 0,2-1,0 Mkd.

11.7.3 O6HynuTb KOHTponnep, ycraHosutb B pexume NPOMPAMMUNPOBAHUME B cucteMHbix napameTpax
(ypoBeHb 6) Tpebyembii Ko (MoAenb) Moaynsi paclumpeHus. BBectn cornacHo npoekty aBToMaTusauum Tpebyemble
yHKUMOHanbHble 6Mnoku. B aTnx dhyHKUMOHaNbHbIX Gnokax yCTaHOBUTL MOAMMMKATOP, PaBHbIA TPebyemomy., umcny
BXOA0B. 3anporpammupoBaTh CBs3n 6r1okoB. HacTponTs napameTpbl 6110KoB.

Mepentn B pexmm PABOTA, nocne 4ero npoBepuTb (YHKLUMOHMPOBAHUE KaXOoro aHamoroBoro Wu
AVCKPETHOro BXoAa KoHTponnepa. [ns aToro oT UCTOYHUKA aHanoroBbIX U AUCKPETHBIX CUrHaNeB:MogaBaTh CUTHAIbI
noo4yepeaHO Ha BCE UMEIOLLMECH aHaNOoroBble N AUCKPETHbIE BXOAbI KOHTpOIepa.

11.7.4 B nabopaTopHbIX YCMOBMKSAX, MOJMb3YSICb WCTOYHWKAMW CUTHana v M3MEPUTENbHbIMU Tpubopamu,
uenecoobpas3Ho MPOBECTM KanMOpoBKYy aHaNOroBbiXx BXOAOB WM BbIXOAOB. [N 3TOro 4ToBbl NapameTpbl KanmubpoBKM
COXPaHUNNCb, HEOHBXOAMMO BbINOMHUTL NPOLEAYPY COXPaHEHUS NapamMeTpoB B 3HEProHE3ABNCHMON NamATK.

11.7.5 OcrtanbHble npoueaypbl No NPOrpaMMUPOBaHNI0 MOXHO NPOBOANUTL NMBO B NabopaTopHbIX YCroBMAX
(cobntogass npu 3atom TpeboBaHua n.11.7.4), nnbo HenocpeAcTBEHHO Ha o0ObekTe. n[lepen BbIAMOAHEHVEM
nporpaMmmMupoBaHus yoeautbcs, 4to B pexume PABOTA OTCYTCTBYIOT OLWIMOKM U-0OTKa3bl. AHANOLMYHYH NPOBEPKY
cAaenaTtb Mocrne OKOHYaHWs NMporpaMmMmnpoBaHus.

11.7.6 Tlocne yctaHoBKM OGNOkOB Ha OOBLEKT NPoBepUTb UX (OYHKLMOHUPOBAHME, -\CHayana B PY4YHOM
pexume, 3aTem B aBToMatnyeckom. [poBepuTb Takke BCe npoueaypbl onepaTvBHOroO ynpasneHus. MpeasaputensHO
KoHTponnep nepesectu B pexxum PABOTA.

11.7.7 Tocne TOro, Kak cucTema ynpasneHusi NOMHOCTLIO OTNaXXeHa U B Hee He npeanonaraeTcsi BHOCUTb
U3MEHeHUs, 3anucaTb 3anporpammMmmnpoBaHHy0 MHAOPMaLMIO B SHEPrOHE3aBUCUMYIO NMaMsTb!
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12 TexHun4eckoe obcnyxuBaHue

12.1. MNpun npaBunbHoW akcnnyaTaumu koHTponnep MUK-52 He TpebyeT noBceHEBHOIO OOCHIYKUBAHWS.

12.2. MNMepuoanyHOCTb NPOMUNAKTUHECKUX OCMOTPOB N PEMOHTOB KoHTponnepa MUK-52 yeTanaBnuBaetcs B
3aBMCUMOCTM OT NPON3BOACTBEHHBIX YCIIOBUIA, HO HE pexe ABYX pa3 B rog.

12.3. Mpu gnuTenbHbIX NepepbiBax B paboTe pekomeHayeTcst oTkMoyaTb KoHTponnep MWK-52 ot cetn
3NEKTPONUTaHNS.

12.4. Bo Bpems npoduNakTM4ecknx OCMOTPOB: MPOBEPSTb U YUCTUTL KabernbHble 4YacTW. CoeaVHEHUN
(BckpbiTve koHTponnepa MWK-52 He ponyckaetcs);, KNeMMHO-6MOYHbIE COEAVMHWUTENW, MNPOBEPSTh MPOYHOCTL
KpenneHns 61oka, MOHTaXHbIX XryTOB; NMPOBEPSTb COCTOSAHME 3a3eMNAIOLLNX NPOBOAHMKOB B MeCTaxX COeMHEHNN.

12.5. Ouuctka npubopa: He ucnonb3ynte pactsopuTteny u nogobHele BellecTsa. [ns o4ncTKu yCTPOMCTBa
nonb3ynTecb CIMPTOM.

13 TpaHcnopTupoBaHue U XpaHeHNe

13.1. TpaHcnoptupoBaHue koHTponnepa MWK-52 ponyckaeTca TONMbko B YNaKOBKE MNpeanpuaTus-
N3roTOBUTENS U MOXET NPOM3BOAUTLCA NoObIM BUOOM TpaHcnopTa.

13.2. MNpu nony4eHunn koHTponnepa MUK-52 ybeautbcsi B NOMHOM COXPAHHOCTM Tapbl.

13.3. Tocne TpaHcnopTupoBaHua koHTponnepa MWK-52 Heobxoammon.BbiaepkaTb B MOMELLEHUM C
HOpMarnbHbIMW YCIOBUSIMU HE MEHee 6-TW YacoB, TOMbLKO MOCNE 3TOro NPOM3BECTU PACMAKOBKY.

13.4. MNpepenbHbI CPOK XpaHEHWS - OOWH rOA.

13.5. Kontponnepsl MUK-52 fomKHBI XpaHUTLCS B CyXOM OTanMBaeMoM Y BEHTUNMPYEMOM NOMELLEHUN MpK
TemnepaTtype okpyxatouwero Bosgyxa oT -40°C po +70°C u oTHocutenbHon BpaxHoctn oT 30 go 80% (6e3
KoHaeHcauun Bnaru). laHHble TpeboBaHUsS ABNSAOTCA PEKOMEHAYEMbIMMU.

13.6. Bo3gyx B nomelleHUM He [OMKEeH CoAepXaTb NbiMu U APUMECKM arpeccUBHbIX NMapoB W rasos,
BbI3bIBaIOLLMX KOPPO3WIO (B YACTHOCTU: ra3oB, COAEpKaLLUX CEPHUCTLIE COEANHEHUS UM aMMUaK).

13.7 B npouecce xpaHeHns nnm aKkcnnyaTaummn He KnaguTe Taxensle npegmeTbl Ha koHTponnep MUK-52 n He
noaBepravite ero HWKaKoMy MeXaHW4YeCKOMY BO3AEWCTBUIO,  TaK, Kak YCTPOWCTBO MOXeT aAedopmMupoBaTbCs U
noBpeauTbLCA.
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