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1 BBepeHue

Hacrosiwee pykoBoacTBO no akcnnyatauuu (PJ) npegHasHavyeHo AN O3HAKOMIlEHUs noTpebutenen €
HasHayeHneMm, MoAensMu, NPUHLUMMOM [EeNCTBKS, YCTPOMCTBOM, MOHTaXXOM, 3Kcnnyartauuen ul obecrykuBaHvem
MUKponpoueccopHbix kKoHTponnepoB MUK-52H (B aanbHelwem koHTponnepos MUK-52H).

P3 cocTonT 13 ABYX cCamMOCTOATENbHBLIX JOKYMEHTOB.

B nepBom 13 Hux — «KoHTponnepbl ManokaHanbHble MHOrOMYHKLMOHAMNbHbIE MUKPONPOLIECCOPHbIE
MWK-52H (MPMK.421457.009 P31)» — npuBOoAMTCA OMNUCaHWe COCTaBa, (YHKLUUOHAMAbHbBIX BO3MOXHOCTEN W
WHCTPYKLMA Nno akcnnyatauun konTponnepos MUK-52H.

Bo BTOpom — «KoHTponnepbl MmanokaHanbHble MHOroyHKUMoHaneHele MukponpoueccopHbie MUK-51
(MPMK.421457.005 P32)» - onucbiBaeTcs 6ubnmoteka dyHKUMOHaNbHbIX 6nokos koHTponnepos MUK-51, aHanorom
no OYHKLMOHANBLHOMY Ha3Ha4YeHM0 U BO3MOXXHOCTSAM KOTOporo siBnsieTcs koHTponnep MUK-52H.

BHUMAHUE ! Mepen ncnonb3oBaHnem U3genus, noxanymcra, 03HaKOMbTECh
C HacToALWMM PYKOBOACTBOM MO 3KcnnyaTtaumm kKoHTponnepos MWK-
52H.

MpeHebpexeHne Mepamu MPESOCTOPOXHOCTM U MpaBUnaMm
3KcnnyaTaumMn MOXeT cTaTb NPUYMHON TPaBMUPOBaHWS NepcoHana um
nospexaeHust o6opynosaHus!

B cBsA3nM c MOCTOAHHOM paboToM NO COBEPLUEHCTBOBAHMIO
m3genusa, noBblWalWen  ero  HageXHoOCTb M yrydwatowen
XapaKTepUCTUKM, B KOHCTPYKLNIO MoryT ObITb BHECEHbI
He3HauuTernbHble U3MEHEHNS], HE OTPaXKeHHbIE B HACTOSILLLEM U34aHUN.

COKpaLIJ,eHVIﬂ, NMPUHATbIEe B AaHHOM pyKoBoACTBe

B HaumeHOBaHWsiX MapameTpoB, Ha PUCYHKax, Npu UMQPOBBIX 3HAYEHUSX M B TEKCTe WCMOMb30BaHbl
CoKpaLleHus 1 abbpesmatypbl (CM. Tabnuuy 1.1), 03HavaloLMe cneaytoLiee:

Tabnvua 1.1 - CokpaleHus n abbpesmaTypbl

AbGpesuatypa NMonHoe HaMMeHOBaHue 3HaueHue
(cumBon)

PV nnn X Process Variable Uamepsiemas BennunHa (KOHTpONUpyeMbiv 1
perynvpyemsin napameTp)

SP unim W Setpoint 3agaHHas Touka (3agaHve perynsitopy)

Tt Time Bpems, nHTepBan BpeMeHu

Al Analogue Input AHarnorosbIi BBOJ,

DI Discrete Input [VCcKpeTHbIN BBOA

AO Analogue Qutput AHanorosbIv BbIBOA

DO Discrete Output [NCKpeTHbIN BbIBOA

CP CpegHui CpeaHuii KOHTaKT AMCKPETHOrO Bbixoda

HO HopmanbHO OTKpbIThIN HopmarbHO OTKPbITbIV KOHTaKT ANCKPETHOrO BbIXoAa
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2 OGwue cBepeHus
2.1 Ha3HaueHMe 1 o6LaA XapaKTepucTUKa

MWUK-52H — 3TO KOMNaKTHbIA ManoKaHasnbHbIi MHOFO(YHKLMOHAMNBHBIA MUKPOMNPOLIECCOPHbIV. KOHTPOSIED,
npefHasHayeHHbI Ons  aBTOMaTMYECKOrO PEerynupoBaHWs W NIOTMYECKOrO  YMpaBneHus  TeXHOMORMYeCKUMU
npoueccamu. OH npegHasHavyeH pAns MNPUMEHEHWS B  3MEKTPOTEXHUYECKOW, SHEepreTu4eckon, XUMUHUECKOMN,
MeTannypruieckomn, NULLEBOW, LEMEHTHOWN, CTEKONBHOW U APYrMX OTPacnsX NPOMbILLNEHHOCTU.

KoHTponnep MMWK-52H nos3Bonsetr BecTu nokanbHOe, KackagHoe, nporpaMmMHoe, CYnepPBU3OPHOE,
MHOrocBsA3HO€e perynmpoBaHue.

ApxvTekTypa KoHTposnepa obecnevmBaeT BO3MOXHOCTb BPYYHYIO NN aBTOMaTUYECKN BKMIOYATh, OTKII0YaTh,
nepeknoYaTb U PEKOHPUIypupoBaTb KOHTYPbl perynmpoBaHus, npuyeM Bce 3TW onepauuv BbinonHATcaGe3ygapHo
He3aBMCMMO OT CMOXHOCTM CTPYKTYpbl ynpasneHus. B coyetaHnm ¢ obpaboTkoli«@HamnoroBbIX CUrHANOB KOHTpoep
MWK-52H nossonsieT BbINOMHATL Takke norvdeckne npeobpasoBaHWs CUFHaNoB W BblpabaTblBaTb HE TOMbKO
aHanorosble WM WMMNYNbCHbIE, HO W AUCKPETHble KOMaHAbl ynpasneHus! Jlormyeckne qyHKUMOHanNbHbIE GrOKM
hOPMMPYIOT MOMMYECKY0 MPOrpamMmy LLAroBoro yrnpasreHus ¢ 3afaHneM KOHTPOMbHOIrO BPEMEHU Ha Kaxaom ware. B
coyeTaHMn C 06paboTKON OMCKPETHBIX CUrHaMOB KOHTPONNEep MO3BONSET. BbIMOMNHATL TaKke pasHOOOpasHble
dyHKUMOHanNbHble MNpeobpa3oBaHWs aHanoroBblX CUTHaNOB W BbipabaTbiBaTte He TOMbKO AWUCKPETHble, HO MU
aHanorosble ynpasnstoLLMe CUrHanbl.

MWUK-52H copgepxuT cpeactBa oOnepaTMBHOrO yrnpaBfeHus, pacriofioXeHHble Ha nuueBOW naHenu
KOHTponnepa. OTW cpeacTBa MO3BONSAIOT BPYYHYIO M3MEHSTb peXuMbl paboTbl, yCTaHaBnMBaTh 3ajaHue, yrnpasnATb
XOA0M BbINOMHEHWS NPOrpaMMbl, BPYYHYIO YNpaBnsTe UCNOMHUTENBHBIMM YCTPONCTBAMY, KOHTPONMPOBATL CUrHanNbI 1
wHamuupoBaTtb owwnbkn. CTaHOapTHble aHanoroBble W AUCKPETHbIe  AaTyukM W UCNOMNHUTENbHble YCTPOMCTBA
nogkntoyarTca k koHTponnepy MUK-52H ¢ nomoulbio nHanBuAayanbHbIX KabenbHbix CBA3ew. BHyTpu KoHTponnepa
curHanel obpabatkiBaloTcs B LMdpoBon dopme.

KoHTtponnepbel MUK-52H moryT o6beauHATbCA B NOKaMbHY YNpaBnsioLylo CeTb LUMHHON KOHpurypauum.
[na Takoro oGbeAVMHEHWUS HWKaKMX AOMOSMHWUTENbHBIX YCTPOWCTB He. TpebyeTcd. Yepe3 ceTb KOHTpOMMepbl MOryT
o6meHmBaTbCA MHopMaumen B LMdposon dopme.

CucTtema nporpaMMUpoBaHuUsl peanu3oBaHa B COQTBETCTBUM C TpeboBaHMsiMM cTaHdapTa MexayHapoaHow
OnektpoTexHudeckorn Komucenn (MBK) 1EC 1131-3 n npegHasHadeHa gnsi pa3paboTku NpuknagHoro nNporpaMMHOro
obecneveHns cbopa faHHbIX U yNpaBreHns TEXHOOMMYECKUMI NPOLECCaMU, BbINOMHAEMBIMU Ha NPOrPaMMUpyeMbIX
KOHTponnepax.

B kayecTBe A3blka NporpaMMMpoBaHNs B CUCTEME peann3oBaH A3blk YHKLMOHANbHbIX 6MOKOBLIX AnarpaMmm
Function Block Diagram (FBD), " npefocTaBnsloWMi NOMb30BaTENO MEXaHW3M OOBLEKTHOTO  BM3yarbHOMO
NporpaMMmMpoBaHUS.

Mpouecc nporpaMmMMpPOBaHNS CBOAUTCHA K TOMY, Y4TO BblbopoM n3 Gmbnmotekn dyHKUMOHanbHbIX 6r0KoB,
3aLLUUTON B NOCTOSAHHOW NaMSITUy, BbI3bIBAOTCA HYXKHbIE UX HUX U OOBEANHSIOTCS B CUCTEMY 3aaHHON KOHdUrypaumm un
B KOTOPbIX yCTaHaBnuBaTcst Tpebyemble napameTpbl HACTPOWKK.

C NOMOLUBIO BETPOEHHOW 3HEProHE3aBUCUMOK NaMATU MNporpaMma Mnomnb3oBaTens CcoxXpaHseTcs npu
OTKIMIOYEHUN NMUTAHWS.

KoHTponnep \MUK-52H npepactaBnsieT cobov KOMMMEKC TexHUYeckux cpeactB. B ero coctaB Bxogut
LEeHTPasbHbI MUKPORPOLIECCOPHBIN 610K M HAabop pazbeMoB AN NOAKIHOYEHMS Lenev BBoAa-BbiBoAa. LieHTpanbHbIn
Onok /npeobpasyeT aHamoroBy M OUCKPETHYH MHGOpMauuio B undpoByo dopmy, Beget obpaboTky LudpoBom
MHOpMaLUun 1 BbipabaTbiBaeT ynpaBnsioLLMe BO3OENCTBUS.
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KoHTponnep MUK-52H 3T0 - NpOEKTHO-KOMMOHyeMOe MU3fenuve, KoTopoe NOo3BOMsieT NONb3oBaTeNo BbIbpaTh
HYXXHbIV KOMNNekT mogynen pacwupenus (YCO — ycTpoicTBa CBA3N C 0GBEKTOM) COrMacHO YMCIy U BUAy BXOAHBIX U
BbIXO[HbIX curHanoB. Ero coctaB u psig napameTpoB onpepensitoTcs noTpebutenem u ykasbiBaloTcs B 3akase. K
opHomy koHTponnepy MUK-52H noakntodaeTcsa TONbKO OAUH MOAYIb pacLUMpPEHUS.

B koHTponnep MMUK-52H BcTpoeHbl passuTbie cpeacTsa camoanarHoOCTUKK, curHanusaumm u ngeHtudnkauum
HeucnpaBHOCTEN, B TOM YWCrie Mpu OTKase annapaTypbl, BbIXOAE CUrHANoOB 3a AOMYCTUMble rpaHuubl, cboe.s O3Y,
HapyLueHnn obmeHa no ceTn u T.M.

2.2 OCHOBHble cBOMCTBa
B koHTponnepe MNK-52H npegycmoTpeHo:

* [lo 9 He3aBMCMMbIX KOHTYPOB PErynupoBaHusi, Kaxabli M3 KOTOPbIX MOXET 6biTb noKanbHbIM 1nn
KackagHbIM, C aHanorosbIM UM UMMYMNbCHLIM BbIXOAOM, C PYYHbIM, NPOrPaMMHbBIM (B-TOM 4YMCHE€ MHOFORPOrPaMMHbIM)
UM CynepBrn3OPHbLIM 3a4aTYNKOM.

» bonee 80 TunoB 3awuTbix B M3Y QyHKUMOHANbHbLIX GIIOKOB HEMPEPbLIBHOM N AUCKPETHOW 0O6paboTkM
nHopMaLun, BknoYas gyHKUMoHanbHble 6rokn MU perynuposaHus, dyHKUMOHAamNbHbIE Br0KM MaTeMaTUyeckux,
ONHaMUYECKMX, HENUHENHBIX, aHaNoro-AMCKPETHbIX U NTOrMYeCcKnx npeobpasoBaHuin.

* lo 98 ncnonbsyembix 6510kOB CO CBOBOAHBLIM MX 3aMONHEHNEM NoOLIMU PyHKMNOHaNbHEIMK Briokamu 13
6ubnmotekn n cBOBGOAHBIM KOHUIYpUPOBaHMEM Mexay cobo U C BxoAaMu-BbIXOAAMMW KOHTponnepa. PydyHas
yCTaHOBKa MM aBTOMOACTPOMKA MobbIX CBOMCTB, MAapaMeTpoB N KO3(MDULMEHTOB B N0BLIX PYHKLMOHANBHBLIX BrioKax.

* \lameHeHVe pexnMmoB ynpaBreHusi, BKIIOYEHNE/OTKMIOYEHWE, MEPEKIIOYEHNE N PEKOHUIYpaLns KOHTYpOB
perynupoBaHusi Ntobon cteneHyn CnoXHOCTU.

+ OnepaTtuBHOE yMpaBrneHWe KOHTypamMu perynupoBaHus C MOMOLLbIO KMaBull NULEBON naHenu, 2-X
yeTblpexpaspsaaHbIX, U OAHOIO TPEXpPa3psaaHOro UMGpPOBbLIX MHANKATOPOB U psifa CBETOANOAO0B, MO3BOMSKLINX MEHSITh
peXuMbl, yCTaHaBnuBaTb 3afaHve, YNpPaBnATb WCMNOMHUTENBHBIMW MeXaHW3MaMu, KOHTPONMpPOBaTb CUrHanbl,
WHOMUMPOBaTh aBapuiiHble cuTyauuu. [py nNporpaMMHOM peryriMpoBaHWM CPeACcTBa OMepaTUBHOIO yrpaBrieHus
no3sonsaT BbibMpaTb Tpebyemylo nporpammy, AYCKaTb;. OCTaHaBnMBaTh, M cOpackiBaTb NporpaMmMy, nepexoauTb K
cnepytoLemy y4acTKy NporpaMmel, a Takke KOHTPONUMPOBAaTL XO4BbINOJIHEHNSI NPOrpaMMbl.

« O6beavHeHne [0 31 KOHTPOMMEpOB B JIOKabHYlO YMNpaBnsiolWyld CeTb, MpUYeM B 3Ty CeTb MOryT
BKMIOYATLCSA TAKXKE U Apyrue MOAEnNu KOHTPOSNEPOB UMK Apyrve yCTPOWCTBa.

» KoHtponnepsl MWK-52H moryT komnnekroBaTbCs MoayneMm paclumpenus (cM. nogpasgen 3.2 «3akas
KoHTponnepa MUK-52y).

KonuyecTBo BX00B-BbIXOAOB B 6A30BOW MOAENN KOHTPONepa:

- aHanoroBble BXxoabl — 8 (YHU(ULNPOBAHHbIE);

- aHanoroBble BbIXoAbl=.1;

- AuckpeTHble Bxoabl — 3 (1 mumnynbcHbI BXoa*);

- ANCKpPEeTHbIe BbIxoabl — 5.

Mogenwu n koael mogynewn pacmpeHdus (YCO) - cm. pasgen 2.2.1:

- MP-51H-11: 16.auckpeTHbIX BXOA0B, 1. aHanoroebIN BbIXOA;

- MP-51H-13:‘8 QUCKpeTHbIX BXOO0B, 8 AMCKPETHLIX BbIXOAO0B, 1 aHanoroBbIn BeIXo4;

- MP-51H-15: 16 AUCKpeTHbIX BbIXOAOB, 1 aHaNOroBbIN BbIXOA;

- MP-51H-16: 16 OUCKPETHbIX BXOA0B, 3 aHanoroBbIX BbIX0A4a;

- MP-51H-17: 8 guckpeTHbIX' BXO40B, 8 ANCKPETHbIX BLIXO40B, 3 aHanoroBbIX BbIX0Aa;

- MP-51H=18:,16 auckpeTHbIX BBIXOAOB, 3 aHarNoroBbIX BbIxo4a.

Mpumeyanue.
* - 1 MMNYAbCHBIN BXOA4 M3 Yucna OUCKPETHbIX BXOOOB (MakcumarbHas 4acTtoTa CrnefoBaHMsI UMMYIbCOB
2klMy).
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2.2.1 Bba3oBas Mopaernb KOHTpoOepa U MOAYNU pacluMpeHus

BasoBas mogenb koHTponnepa MUK-52H n mogynu pacwupernms MP-51H umetloT B cBoem coctaBe Habop
aHanoroBbIX ¥ AUCKPETHbIX BXOA0B-BbIXOA0B, KOTOPbIE NPYBeAEHbI HUXKe B Tabnuuax.

Mpwn 3aka3e KOHTponnepa MoXeT ObITb 3aKa3aH TOMNbKO OANH MOAYNb PaCLUMPEHUS.

Bxopa-Bbixoaa 6aszoBon mogenu koHTponnepa MUK-52H (6e3 moayna pacwumpeHus)

AHanoroBbIn OncKpeTHbIN
Bxopn Bbixop Bxop Bbixop
MWNK-52H-00%-... 8 1 3 (1 MMNynbCHBIN) 5

Mogenb KOHTponnepa

MpumeyaHne.
* 6e3 Moayns pacluMpeHust

Bxopa-Bbixoaa mogynen pacwmpeHus YCO MP-51H

Mogenb Kon mopenu AHanoroBbIf JOUNCKpeTHbIN
moAayns moayns
pacliMpeHusi | pacmMpeHus Buixon Bxoa BBixon
MP-51H-11 11 1 16 -
MP-51H-13 13 1 8 8
MP-51H-15 15 1 - 16
MP-51H-16 16 3 16 -
MP-51H-17 17 3 8 8
MP-51H-18 18 3 16
MpumeyaHue.

1) «-» — Bx0A (BbIX0A4) OTCYTCTBYET;

CyMmapHoe KONMUYeCTBO BXOOOB-BbIXOAOB KoHTponnepa MWK-52H c ycTaHOBneHHbIM Moaynem

paclmpeHus
Mogenb Mopenb moayns AHanoroBbIn ONCKpeTHbIN
KOHTponsnepa paclumpeHus Bxog Bbixopn Bxop Bbixoa
MUK-52-11 MP-51H-11 8 2 19 5
MUK-52-13 MP-51H-13 8 2 11 13
MUK-52-15 MP-51H:15 8 2 3 21
MUK-52-16 MP-51H-16 8 4 19 5
MUK-52-17 MP-51H-17 8 4 11 13
MUK-52-18 MP-51H-18 8 4 3 21

TexHnYeckne xapakTepuUCTUKIA, BXO40B-BbIXO40B 023080 Mogenu u moaynen pacumpexms YCO npuBeaeHsl
B pasgene 2.3.
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2.3 OcHOBHble TEXHUYECKNE XapaKTepPUCTUKU
2.3.1 XapakTepuCTUKU BXOAO0B-BbIXOAO0OB
Yucno, HOMeHKNaTypa 1 xapakTePUCTUKN BXOO0B-BbIXOA0B NpuBeaeHbl B Tabnuuax 2.1-2.5,

2.3.1.1 AHanoroBble BXOAHble CUrHanbl:

Tabnuua 2.1
HanmeHoBaHMe xapaKTepuCcTUKU 3HauveHune xapakTepucTUKU
KonunyectBo aHanoroBbix BXO40B
- B 6a30BOI MOAeNn KOHTposepa 8
Twun BXOQHOrO aHanoroBoro curHana yHUGUUmMpoBaHHbIn no FOCT26.011-80:

0-5 MA, RBx=400 Om
0-20 mA, RBx=100 Om
4-20 MA, RBx=100/,0m
0-10B, RBx He MeHee 25 kKOm

Paspewarowasa cnocobHocTb ALITM <0,0015% (16 paspsigoB)

ToYHOCTb MHAMKALUWMN <0,01 %

Mpenen gonyctumon npuBeaeHHOM NOrpeLlHoOCTH 0.2 %

n3mMepeHus ’

BnusiHne Temnepatyphbl okpyxatoLLen cpefbl <0,02 %/°C

Mepurog namepeHus, He Gonee 0,1c

[anbBaHW4eckoe pasgeneHue Lenen AHanoroBbI€BXOAbl ranbBaHWYeCKU M30NMpoBaHbl ApYr
OT Apyra, OT BbIXOAHbIX U APYrMX BXOAHbIX Lenen u uenen
nuTaHus.

HanpsPkeHne ransBaHnyeckon passsasku He meHee 500 B.

2.3.1.2 AHanoroBble BbIXOAHbl€ CUrHanNbI:

Tabnuua 2.2
HanmeHoBaHue xapakTepuUCTUKN 3HayeHne xapaKTepuCcTUKKU
KonnyecTBo aHanorosbIX BbIXOA0B B 6a3oBoW Moaenu
KOHTponnepa 1
Twvn BbIXOQHOro aHanoroBoro curHana yH1pmumpoBaHHbin no FOCT26.011-80:

0-5 A, RH <2000 Om
0-20 mA, 4-20 mA, RH <500 Om
0-10B, RH = 2000 Om

Paspewatoitas cnocobHocTs LIAF ona BbixogoB B Ga-
30BOV MOAEenu KOHTponnepa <0,0015 % (16 paspsgos)
Mpenen gonyckaemor OCHOBHOW MpUBEAEHHOW NOrpeLl-
HOCTU (hOPMMPOBAHMSA BbLIXOAHOrO CUFHana nocrne Ka-

nmMbpoBKM Ans BbIXo4OoB B 0a30BOM MOBENW KOHTPO- <0,2%

nnepa

Mpenen pgonyctMMor@  3HaYeHUst  OOMOMHUTENbHOM

MOrpPeLUHOCTN  BbIXOOHOMO  cUrHana npu  U3MEHEHUM <01 %

COMNPOTVBIEHUS] HArpy3kM HE MPEBbILLAET

BrnivsiHne TemnepaTypbl OKpyXarwei.cpeabl 0,02 %/°C

[anbBaHWYeCKOE pasaeneHue Lenen AHanoroBbIi BbIXOA, ranbBaHWYECKM UW30MMpPOBaH OT

BXOAHbIX 1 APYIMX BbIXOAHbIX Lenew n Lenev nutaHns.
HanpsixeHue ranbBaHn4eckon passaskn He MeHee 500 B.
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Tabnuua 2.3
HanmeHoBaHue xapakTepucTUKn 3HauyeHMne xapaKTepuUCTUKMU
KonunyectBo aHanoroBbIX BbIXO4OB Ha MOAyNe pacluu- 1 nn6o 3
peHns YCO (cm. pasgen 2.2.1)
Twun BbIXOAHOIO aHaNoOroBOro curHana YHUdUUmMpoBaHHbIn no FOCT26.011-80:

0-5 MA, RH <2000 Om
0-20 MA, 4-20 MA, RH <500 Om
0-10B, RH = 2000 Om

<0,024 % (12 pa3psnos)

Paspeluatoltas cnocobHocTe LIAM anst BbIXO4OB Ha Mo-
ayne pacwupenns YCO

[Npenen gonyckaemon OCHOBHOWM MpuBeaeHHOW MnorpeLu-
HOCTU (hOPMMPOBAHMSA BBLIXOLHOrO CUrHana nocne Ka- <04 %
nMBpoBKM ANs1 BbIXOA0B Ha Moayne paclwupenns YCO
Mpeoen [OonycTMMOro  3HayeHUst  OOMONHUTENbHOM

MOrPeLIHOCTM BbLIXOOHOIO CWUrHana npuv U3MeHeHun <01 %

COMPOTUBIIEHNS HArpy3ku He NpeBblaeT

BrnivsiHne TemnepaTypbl OKpyXarwen cpegbl <0,02 %/°C

["anbBaHW4eckoe pasgeneHue Lenen AHarnorosble BbIXOAbl raribBaHUYECKN N30NNPOBaHbI Apyr
OT Apyra, OT BXOAHBIX\M OPYr1X BbIXQAHbIX Lienen 1 uenen
nMTaHus.
HanpshkeHue ranbBaHNM4eckoi pasesasku He meHee 500 B.

HanpsixeHve BHELHero CTo4HMKa NUTaHus cTabunmanpoBaHHoe, (24-28)B NOCTOSIHHOIO Toka

2.3.1.3 AuckpeTHble BXOAHbIE€ CUTHanMbI:

Tabnuua 2.4
HanmeHoBaHMe xapaKTepuUCTUKU 3Ha4eHue xapakTepuCcTUKMU
KonunyectBo AMCKpeTHbIX BXOAOB
- B 6a30BOI MoAeNu KOHTposnepa 3
- Ha Mmogyne pacwmpenusa YCO cM. pasgen 2.2.1
CwurHan nornyeckoro "0" — coctosiHne OTKJTIOYEHO 0-7B
CurHan normyeckon "1" — coctosiime BKITKOMEHO 18-30B
MakcumanbHas yactoTa criegoBaHns MMMNYbCOB:
- ANs MMMYSbCHOMo BXoaa < 2klu
- ANs ANCKPETHbIX BXOA0B <50y
BxopgHow Tok (noTpebrieHne no BXxogy) <10 MA
[anbBaHWM4eckoe pasgeneHue Lenen IuckpeTHble BxoAbl ranbBaHUYECKM W30NMPOBaHbl ApYr
OT Apyra, OT BbIXOAHbIX U OPYIUX BXOAHbIX Lienen u uenemn
nuTaHus1.
HanpskeHne ranbBaHn4eckon pa3saskm He meHee 500 B.

2.3.1.4 OuckpeTHble (MMNYNbCHbIE) BbIXOAHbIE CUTHArbI:
B 3aBMCMMOCTHM OT 3aKka3a UCMOMb3YIOTCS TPaH3UCTOPHbBIE UMW penenHble.
TpaH3ucTopHbIX Bbixoa. O603Ha4YeHune «T» npu 3akase.

Tabnuua 2.5
HavmeHoBaHMe xapaKTepucTUKn 3HayeHue xapakTepucTUKn

KonunyectBo ANCKpPEeTHbIX BbIXOA0B

- B 6a30BOW MOAENN KOHTPOMNREpPa 5

- Ha MoAyne paclinpexHnsYCO cM. pasgen 2.2.1
Tun BbIXOAA OtkpbiTbivi Konnektop (NPN TpaHaucTopa)
MakcumaneHoe HanpskeHve KoMMmyTauumn 40 B noCTOSAAHHOrO TOKa
MakcumManbHbIN TOK HAarPy3KN KaXkaoro Bbixoda 100 MA
[ansBaHWYeckoe pasgenenue Lenewn [nckpeTHble BbIXOA4bl COEAUHEHBI B Tpynny U3 NATU BbIXOAOB U

ranbBaHWYECKU M30MMpOBaHbl OT BXOAOB, APYIMX BbIXOAOB WU
OCTanbHbIX LEenemn.

HanpskeHue ranbBaHn4Yeckon passsasku He MeHee 500 B.
CwurHan nornyeckoro "0" Pa3oMkHyTOE COCTOsIHME TPaH3MCTOPHOrO KIko4a

CurHan norndeckon "1" 3aMKHYTOE COCTOsIHUE TPaH3UCTOPHOIO KITHo4a.

HanpspkeHne BHELWHEro UCTOYHUKA NUTaHUSA HecTtabunuanposaHHoe, ot 20 go 40 B NnocTosHHOro Toka
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PeneiHbil Bbixoa. O603HavyeHue «P» npu 3akase.

Tabnuua 2.5.1

HanmeHoBaHue xapakTepucTUKn 3HayeHue xapaKTepuCTUKU

KonnyectBo AMCKPETHBIX BbIXO4OB

- B 6a3oBON MOAenu KoOHTpornepa 5

- Ha mogyne pacwupeHus YCO CcM. pasgen 2.2.1
Tun BbIXOAA 3aMblkalome KOHTakTbl pene
MakcurmanbHoe HanpsikeHne KOMMYyTaLuK:
- NepeMeHHOro Toka 250B
- MOCTOSIHHOIO TOKa 30B
MakcumanbHbIn TOK Harpysku Kaxgoro Bblxoga 5A
[anbBaHM4eckoe pasgeneHue Lenen [nckpeTHble BbIXOAbI ranbBaHWYECKU MU30NMPOBaHbl Apyr OT

apyra, OT BXOA0B, OPYrMX.BBIXOAOB 1 OCTasIBHBIX Lienen.
HanpsikeHune ranbBaHu4Yeckon pasesaskm He MeHee 1500 B.
CwurHan nornyeckoro "0" Pa3oMKHyTOE COCTOSIHME KOHTAKTOB pesie.

CwurHan nornyeckon "1" 3aMKHYTO€E COCTOSIHUE KOHTaKTOB pene.

Bug Harpysku AKTVBHas, MHOYKTUBHAs

2.3.2 O6wume chyHKUNOHANbHbIE NapameTpbl

Tabnuua 2.6
TexHu4eckas xapakTepucTuka 3HauyeHue

MakcumanbHoe Yncno dyHKUMOHaNbHbIX 6/10KOB B Nporpamme 98
Yucno dyHKUMOHaNbHbIX 6110koB B GubnunoTeke Bonee 80
BbinonHeHve nporpamMmbl nonb3osaTtens, He 6onee 0,1c
MorpelwHocTb LmdpoBo 00paboTkn NHGOPMaLNA:

CyMMMpPOBaHWe, BbluMTaHue 0,001%

YMHOXeHue, aenexHve 0,001%

13BreyeHne KBagpaTHoOro KopHsi 0,01%
MorpeluHOCTL YacoB peanbHOro BPEMEHU 3a CyTKU, HE Bonee 3 cek

2.3.3 DyHKUMOHaNbHbIE NapaMeTpbl PeErynaTopos

Tabnvua 2.7
TexHuuyeckas xapaKkTepucTuka 3HaueHue
MakcrmanbHOoe YMCNO HE3aBUCUMMbIX KOHTYPOB 9
Bua perynatopa B KaXXgoM KOHType JloKkanbHbIN aHaNoroBbIn, fIOKasnbHbIA UMMAYSbCHBLIN,
KackagHbI aHanoroBbln, KackagHbli MMMNYITbCHbIN
Pexvm paboTbl Kaxgoro KoHTypa JlokanbHbIW, KackagHbl, AUCTAHUMOHHbBINA, PYYHON
Bug 3agaHus B kaXkaoM KOHTYpe Py4Hoe, NnporpaMMHoOe, BHELLHeE (CynepBU3opHoe)
3aKoH perynmpoBaHus B KaXKOOM KOHTYpe nmg, rn, ng, n,
TpexnosnumnoHHoe, ABYXNO3ULMOHHOE
KoHTponvpyembie napameTps! 3apaHve, Bxop, paccorracoBaHue, BbIXOA, 3HayeHue
Npou3BOJLHOIO NapameTpa
MapameTpbl HAaCcTpOWKK CM. nacnopT COOTBETCTBYHOLLErO (PYHKLMOHANbLHOIO
6rnoka
lNapamempbl py4HO20 3adamyuka:
Cnocob ycTaHOBKMU Bonblue-meHblUe
[NCKPETHOCTb YCTAHOBKM 0,01%
Bpems nameHeHust Ha,100%, He Gonee 16 c
Bug 6anaHcupoBku [OunHamuyeckas, ctaTuctTudeckas
PaspelatoLlas cnocoGHOCTb KOHTPONSA NMOMOXEHWS
UCTIONHNTENBHOro MexaHu3mMa no undpoBoMy 0,1%
nHankaTopy “Bbixog”
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2.3.4 ®PyHKUMOHaNbHble NapaMeTpbl MPOrpaMMHbIX 3a4aTYMKOB

Tabnvua 2.8
TexHn4Yeckasa xapakTepucTuka 3HaueHue

MakcrmanbHoe YMCNO YYacTKOB OHOW NpOrpaMmbl 48

BbinonHeHve nporpammeil OpHokpaTHOe, MHOTOKpaTHOE, LIMKNNYeckoe

MakcrmanbHOe Y1CNO MHOFOKPaTHOrO NMOBTOPEHUS 99

nporpamMmbl

KomaHabl ynpaBneHus nporpaMmmMon Beibop nporpammel, nyck, ctony cbpoc, nepexoa K
crnepfyloLemMy y4acTky

CocTosiHMSA nporpaMmbl IMyck, cTon, cbpoc, KoHeL, Nporpammebl

KoHTponupyemble napameTpbl Homep nporpammbl; HOMEpP \MOBTOPEHUS; /HOMep
y4yacTka; BpeMsi, OCTaBLUeecsl A0 OKOHYaHMWsyYacTka;
COCTOsIHWE NporpamMmbil

YnpasneHue ebixodamu:

Cnocob ynpaBneHust B py4HOM pexume Bonblie-meHbLe

Bpems nsmeHeHnss aHanoroBoro curHarna B py4yHOM He 6onee 16 cek

pexume

2.3.5 BHewHun nHtepdenc

MaruncTtpanbHbI nocnegoBaTenbHbIN KaHan MHTePdENCHOM CBSA3M UCMOMb3YeTCa A8 NOCTPOEHNS NoKanbHON
UnNu pacnpeneneHHon CeTn N UMEET CrieayLIne XapaKTepUCTUKIAL

Tabnuua 2.9
TexHn4yeckana xapakTepucTuka 3HavyeHune

Twun kaHana ACUHXPOHHBIN MONyaQYyNIeKCHbIN

Tononorus cetn "Obuas, lnHa"

KoHdpurypauum cetn MHoroToyeuHas

MHTepdeinc RS-485

[poTokon cBs3mn ModBus RTU

Yuncno KOHTpONIepoB (NpMeMonepeaTyvKkoB) B CETU [o 31 Ha ogHOM cermMeHTe cetu

Tun npuemonepenaTynkos AunddhepeHumanbHbIi, NOTEHUMANbHBIN

CkopocTb nepefayn AaHHbIX (YyCTaHaBnNmMBaeTcs nonb3o- | 2,4; 4,8; 9,6; 14,4; 19,2; 28,8; 38,4; 57,6; 115,2; 230,4;

BaTenem) 460,8; 921,6 Kout/c

[anbBaHW4eckas pa3Bs3ka UHTepdeic ranbBaHNYeCKN N30NMPOBaH OT BXOAOB-BbI-
XOZO0B M OCTanbHbIX Lienen

OnvHa nuHuM cBA3UN cetu [o 1,2 KM B 3aBMCUMMOCTM OT YCTaHOBIIEHHOW CKOPOCTM
nepegayv AaHHbIX

Tvn NUHWIA cBA3K Butas napa, aKkpaHvpoBaHHasi BUTasi napa

HasHauyeHne nHTepdenca [ns koHdurypmpoBaHusi npmbopa, Ans UCNOoNb30BaHUS
B KayecTBe y[aneHHOro KOHTponsepa npu pabote B
COBpPEMEHHbIX CETAX ynpaBneHus n cbopa nHdopmauum
(npuema-nepegayn  KOMaHg M [aHHbIX),  ANS
MEeXOYKOHTponnepHoro obmMeHa

2.3.6 OGwuMe TexHMYECKMEe XapaKTepPUCTUKN

Tabnuua 2.10

TexHUuYeckasi XxapakTepucTuka 3HauyeHue
abapuTtHble pasmepbl 6510Kka koHTponnepa (110 x 160 x 58) mm
Hanps»keHue nutanus ~o01100800242B (50+1) 'y
=(2414) B nocTosSiHHOrO TOKa
Motpebnsemasi MOLLHOCTb He 6onee 7 BA (~ 220 B),
Tok notpebnenus He 6onee 300 MA (= 24 B).
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2.3.7 Kopnyc. YcnoBus akcnnyatauuu

Tabnuua 2.11

LIZANTAN.COM

TexHUYecKkasa xapakTepucTuka

3Ha4yeHue

Twn Kopnyca

Kopnyc ansa DIN-pee4yHOro MoHTaXxa

KpenneHue kopnyca

B anekTpowmTax

Paboyasi Temnepatypa

oT muHyc 40 °C go nntoe 70 °C

Temnepatypa xpaHeHus (NpegenbHas)

oT MuHyc 40 °C go nntoc 70 °C

KnnmaTtuyeckoe ucnonHeHve

ncnosnHeHue rpynnol 4 cornacHo FOCT 22261, Ho and
paboTbl Npu TemnepaType ot MuHyc 40 °C go 70 °C

ATmoccepHoe JaBrneHue

Ot 85 pgo 106,7 klMa

Bubpauus

ncnonHexHne 5 cornacHo [ OCT 22261

[NomelleHune

3akpbIToe, B3pblBO- NoxapobesonacHoe.

Bo3ayx B noMeLLeHWI.HE JOKEH COAEPXkaTh NbINu 1
NPYMecH arpeccyBHBIX MAapOB W ra3os, BbI3bIBAOLLMX
KOppPO3uto (B YACTHOCTU: ra3oB, COAEPKALLUX CEPHUCTbIE
COEVHEHVS UNW aMMUaK).

[NonoxeHue Npn MOHTaxe

JTio6oe

CTeneHb 3awuThl

IP20
no FOCT 1425496

Bec, He bornee

0,5 kr
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3 CocTtaB uspenus
3.1 KomMmnnekT nocTtaBKM KOHTponsepa
3.1.1 B coctaB nporpammupyemoro koHTponnepa MUK-52H BxoaaTt nagenus, nepeuncrieHHble B.Tabn. 3:1.

Tabnuua 3.1 - Komnnekt noctaBku koHTponnepa MUK-52H

O6o3HaueHune HaumeHoBaHue Kon
MPMK.421457.009 KoHTponnep mukponpoueccopHein MUK-52H 1 wr.
MPMK.421457.009 MNC | Macnopt 1 3K3.
MPMK.421457.009 P31 PykoBoacTtBo no akcnnyaTtauumn *
MPMK.421457.005 P2| ~YXOBOA ekennyarau )
232-209/026-000 PoseTka yrnoeas **)
232-206/026-000 PoseTka yrnosas )
734-203 PoseTka npsimas )
231-131 Pblyar MOHTaXHbIV 1 wr.
734-230 Pblyar MOHTaXHbIN )

*) 1 3k3. Ha ntoboe KONMYeCTBO U3Oenuii 4aHHOTO TWUMNa Npu NocTaeke B OQVH aapec
**) 4 WT. NpY yCNoBUW 3akasa KOHTponnepa c HanpshkeHnem nutaHusa 24 B nocTosHHOro Toka
5 WT. Npy ycnoBmmn 3akasa KOHTponnepa ¢ HanpshxeHnem nutanusa 220 B nepeMeHHoror Toka
***) 1 WIT. NpuY YCNoBUM 3aKa3a KOHTPonepa ¢ HanpsbkeHneM nutanusa 24 B noCTOsSIHHOrO Toka

3.1.2 B coctaB moayns pacwupeHms MP-51H BxoasT nsgenus;, nepeyncrnexHole B Tabn. 3.2.

Tabnuua 3.2 - KomnnekT noctaBku moaynsa paclumpexvs MP-51H

O6o3Ha4yeHue uspenus HaumeHoBaHue usnenus Konuyects
MPMK.421459.004 NC Mogyns pacwupenns MP-51H 1 wr.
MPMK.421459.004 NC Macnopt 1 9K3.

Lnend coeguHUTENbHbBIN 1 wWr.
232-203/026-000 Pasbem nutaHug *)
734-203 Pasbem nutanuns **)
734-106 Pasbem anst nogKnoYeHNs LiENei aHanoroBbix CUrHanos 1 wWwr.
232-209/026-000 Pasbem ansa noaknoyeHus Lienen BBoOAa-BbIBOAA AUCKPETHBIX CUTHAIOE 4 wT.
231-131 Pblyar MOHTaXHbIN 1 wr.
734-230 Pblyar MOHTaXXHbIN 1 wr.
*) 1 WT. Npu NOCTaBKe MOAYNS PaCLUMPEHNSI C MUTaHMEM NEPEMEHHOro ToKa
**) 1 WIT. NpY NOCTaBKe MOAYNS PacLUMPEHUs C NUTAHWEM NOCTOSIHHOIO ToKa
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3.2 3akas koHTponnepa MUK-52H

O6o3Ha4yeHUe Npu 3aKase: MUK-52H-F-AA-BB-CC-DD-GG-HH-JJ-KK-E-U-L,

roe:

F — T1n AUCKPETHbIX BbIXOOHbLIX CUrHANoB

T — TPaAH3UCTOPHbIE BbIXOAHbIE CUrHAnbI

P — peneliHble BbIXOA4HbIE CUrHanbI

AA, BB, CC, DD, GG, HH, JJ, KK - Kog BXoQHOro curHana cooTBeTCTBeHHO 1-ro, 2-ro;:3-ro, 4-ro, 5-ro, 6-
ro, 7-ro u 8-ro KaHanos:

01 - 0-5 MA,

02 - 0-20 MA,

03 - 4-20 MA,

04 - 0-10 B,

E - koA BbIXxoAHOro YHU(hULMPOBaHHOIO aHaNoroBoro curHana:

1-0-5MA,

2 - 0-20 mMA,

3 -4-20 vA,

4 -0-10B,

U - Hanpsi)KeHue NUTaHuA:

220 - 220B nepemeHHOro Toka,

24 - 24B nocTOsIHHOro TOKa.

3.3 3aka3 mogynsa pacwupeHua MP-51H ana kontponnepa MUK-52H

O6Go3Ha4yeHue nNpu 3aKase: MP-51H-MM-F-RST-U,
roe:
MM — moaynb paclumpeHnst
11 — 1 aHanoroBhbIN BbIXo4 +16 ANCKPETHBLIX BXOAOB
13 — 1 aHanoroBbI BbIXOA + 8 AUCKPETHbLIX BXOAOB + 8 ANCKPETHbIX BbIXOA0B
15 — 1 aHanoroBbIf BbIXxoA + 16 AMCKPETHLIX BbIXOO0B
16 — 3 aHanoroBbIX BbixoAa +16 ANCKPETHbIX BXOA0B
17 — 3 aHanoroBbIX BbixoAa + 8 ANCKPETHbIX BXOA0B + 8 AMCKPETHbIX BbIXOA0B
18 — 3 aHanoroBbIX BbIxoAa + 16 ANCKPETHBIX BbIXO40B
F — T1n BbIXOAHbIX CUTHANOB MOAYNA pacluMpeHus
0 — ana mogenun MP-51H-11 n MP-51H-16
T — TPAH3MCTOPHbIE BbIXOAHbIE CUrHAmbI
P — peneiHble BbIxOAHbIE CUrHansl
RST — kof BbIXOQHOrO aHanoroBoro curHana (cootBeTcTBeHHo 1,2 u 3 Bbixoaa)
01 -0-5 MA,
02 - 0-20 MA,
03 - 4-20 MA,
04 - 0-10 B,
Ona mogenen
- 11, 13 n 15 (c ogHMM aHaNOroBbIM BLIXOLOM) YKa3blBaeTCs KO TONbKO nepBoro kaHana ROO
- 16, 17 n 18 (Tpn aHanoroBbIX BbIXOAa) YkasbiBaeTCa Kog ANs BCex Tpex kaHanos RST
U - HanpshkeHne NuUTaHus:
220 - 220B nepemeHHOro. ToKa,
24 - 24B noCcTOSAHHOrO TOKa.

Mpumevanue! NMutarowee HanpsxeHne MUK-52H n moayns pacwmpenns MP-51H pekomeHayeTcs 3akasbiBaTb
OLMHaKOBbIMMU.
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4 ¢yHKL|,VIOHaanbIe BO3MOXHOCTU
4.1 ApxuTeKkTypa KOHTponnepa
4.1.1 Ba3oBble apXUTEKTYpPHbIE 3NeMeHTbI

Apxutektypa koHTponnepa MWK-52H onucbiBaeT WHGMOPMALMOHHYIO OpraHu3auuio  KOHTpossiepa u
XapaKTepuayeT ero Kak 3BeHO CUCTEMbI YNPaBreHus.

YacTb apxuTekTypHbIX 3MEeMEHTOB CTPYKTypbl peanu3oBaHa annapaTtHO, 4acTb( - nporpamMmHo. Bce
nporpammHoe obecneyeHne, opmMupyloLLlee apxXuTeKTypy, 3aliMTO B NOCTOSHHOM 3anoMWHaoLWeEM YCTPOWCTBE U
nonb3oBaTento HeAoCTynHO. HesaBMCMMO OT TOro, Kak peanu3oBaHbl dfeMEeHTbl apXUTEKTypbl — annaparHo Wnu
NporpaMMHO — MoNb30BaTENb MOXET NPEeACTaBnATb KOHTPOMMep Kak uagenve, B KOTOPOM BCE 3reMeEHTbI peanbHo
CYLLECTBYIOT B BUAE OTAENbHbIX Y3I10B.

B cocTaB apxvTekTypbl KOHTpoOnnepa BXoauT (CM. puc.4.1):

* annapaTtypa BBOAa-BbiBoAa MHopmaumu (6a3oBon Mogenu 1 Mogynen paclumpeHns);
* annapartypa onepaTMBHOIO YNpaBlieHNsi U HACTPOWKMY;

* annapartypa nHTepdencHoro kaHana;

* yHKLMOHanbHble 6rnoku;

» GBubnuoteka pyHKLMOHaNbHBIX GNOKOB.

: RS-485
YeTpolcTeo ! YerpoiicTBo
ONnepaTMBHOro MHTEpPEeicHOTO —m 1P
ynpaeneHna | KaHana

. 3 | Bubnnoreka . y ;
cTpolicTBO | | I e i Yetpoiteto
| BEOjA | : EII1/ j:jnb:‘bn( e I i BblEOAA :
; HHf#’OPMaLlMM; ‘ K. 6nokos =) | MHchopmaLmn |
Al1-Al4
4 . F E AQ 1
DH-DI3 | | = 1
Y i DO1-DO5 i
3|, Ml LT s
GYHKUMOHANBHbIE . :
Gnoku

PucyHok 4.1 - Apxumekmypa koHmpornnepa MUK-52H
4.1.2 BHewHue curHanbl U annapatypa BBoga-BbiBoaa

KoHTponnep paccyuTaH Ha npMeM 1 Bblaady ABYX BUOOB CUrHamNoOB:
* aHanoroBsbIX;
* AVCKPETHBIX.
dopmmpoBaHMe MMMNYNbCHBIX, CUTHANOB Ha BbIXOAE UMMYMbCHOMO perynsatopa BbINOMHAETCA NPOrpaMMHO U
3TV CurHanbl NOCTYRAOT Ha MCMOMHUTENbHbIE MeXaHW3Mbl Yepe3 AMCKPETHble BbixoAbl KOHTponnepa. AnnapaTypa
BBoZda (BxogHble YCO) npeobpasytoT aHanoroBble M OUCKPETHbIE CUrHanbl, MOCTyNaloLlWmMe Ha BXOA KOHTpornepa, B
uudpposyto hopmy. Annapatypa BbiBoaa (BbixogHble YCO) ocyuiectBnsaeT obpaTtHoe npeobpasoBaHue.
BHellHVe ‘Ueny NoAKMYalTCa K KOHTPOMepy Yepes BHELLHU pa3beM U pasbeMbl A58 NOAKMIOYEeHNs Lenen
BBOAA-BbIBOAA.
Bce aHanoroBble 1 AUCKpEeTHbIE BXOObI U BbIXOAbl KOHTPONepa NOMHOCTLIO YHUBEPCarnbHbl B TAKOM CMbICHE,
YTO /B WCXOLQHOM COCTOSIHUM OHWU HE «NPUBA3aHbI» K KakUM-MOO yHKUMAM KOHTpormnepa. Takas npuBs3ka
OCYLLECTBASIETCS NOMb30oBaTeNeM U peanu3yeTcs B NpoLlecce NporpaMM1MpoBaHus.

4.1.3 Annapartypa onepaTMBHOrO yrnpaBrieHWUsi U HAaCTPOMKM

AnnapaTtypa onepaTUBHOTO YynpaBfneHus (NMuUeBasi NaHernb) paccuyuTaHa Ha onepaTtopa-TexHonora u
onepartopa-Hanagyvka. Jlvuuesass naHenb MMeeT Habop KnaBull, CBETOAUOAHbIX W LUMMPOBbLIX WMHAWKATOPOB, C
MOMOLLbIO, KOTOPbIX OMNepaTop-TEXHONOr «BedeT» TEXHONOTMYECKUA MPOLECC: KOHTPONMpYeT ero napameTpbl,
M3MEHSIET PEXVMbI YPaBleHNsl, MeHsIET YCTaBKU, MyckaeT, OCTaHaBMNMBaET U cOpachbiBaeT NporpaMMy U T. 4.

C nMOMOLbI0 NWLEBOW NaHenM MOXHO MNpOrpaMMUMpoBaTh KOHTPOIMEP, BbINMOMHATL HACTPOMKY €ro
napameTpoB, a TaKkKe KOHTPONIMPOBaThb 3HAYEHUsI NEPEMEHHbBIX BO BHYTPEHHUX TOUKAX CTPYKTYPbI.

B 06Liem Bue nNULEBYIO NaHernb (MynbT HACTPOWVKM) MOXHO paccMaTpuBaTh Kak UHTEPEIC C YEMOBEKOM.
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4.1.4 AnnapaTypa uHTepdenCcHOro KaHana

B KoHTpomnepe mmeeTcs MHTEPdENCHbLIM KaHamn rnocrnefoBaTeNlbHOM CBA3W. JTOT KaHan uMmeeT NpuMemMo-
nepegartyuk, npeobpasyoWwnii BXOAHOW NOTOK MocriegoBaTenbHbiX OMT uHgopmauum B LudpoBylo MHDOPMaLWO,
npeactaBneHHylo B Buae 0GantoB (T. e. mpeobpasylowmi nocrnefoBaTenbHbI KOA4 B napannesbHbii), a Takke
OCYLLECTBNSIIOLLMIA 06paTHOe npeobpa3oBaHue.

MpuHMmMaemble u NnepeaaBaeMble COOBLLEHNS XOTb U ABNSAIOTCS LMMPOBLIMU, HO OHN MOTYT «NPEACTaBAATLY
nobble curHansl, obpabaTbiBaemble KOHTPOMIEPOM: aHaNoroBble, BpEMEHHbIE, YACOBbIE 1 T.4.

Bce curHanel nepepatotca vepes MHTepdenc nocnefoBaTernibHO, HO CKOPOCTb MX _hepegadn A0CTaTovHO
Benuka Ansa Toro, 4Ytobbl AnA npoueccoB 60MbLIOTO U cpefHero BbICTPOAENCTBUS MOXHO! BbINIO cunTaTh, YTO BCE
CurHanbl nepegaroTcs O4HOBPEMEHHO.

4.2 ®dyHKuMOHanNbHbIe 6nokoBble gnarpammbl (FBD)
4.2.1 ®yHKUMOHanNbHbIE GIOKU

B ncxogHoM coctosiHnm dyHKUMOHanbHbIe B6I0KM OTCYTCTBYIOT U HUKaKue yHKuMn no obpaboTke curHanos
KOHTPOSNEPOM He BbIMOSHATCS.

PeannsoBaHHble NporpammHoO yHKUMOHarbHbIe 61okM 06pa3ytoT 06AacTk ynpasneHina KoHTponniepa.

PDyHKLMOHanNbHLIN 610K ABNSETCSA aneMeHTapHbIM 38eHoM FBD-nporpamm.

Cucrtema nporpaMMUpOBaHUsi peanu3oBaHa B COOTBETCTBUM C TpeBoBaHusiMM cTaHgapTa MexayHapoaHow
OnekTpoTtexHnyeckon Komuccun (M3K) IEC 1131-3 u npegHasHaveHa Ansa pa3paboTku nporpamMmmHoro obecneveHus
npegHasHayeHHoro Ans cbopa faHHbIX W yNpaBrneHns TEeXHOMOrMYecKMMU npoueccamy, BbIMNONHAEMbIMU  Ha
NporpaMMmMpyemblX KOHTpOepax.

B kavecTBe si3blka NPOrpaMMMPOBaHNSA B CUCTEME peanu3oBaH A3blK MYHKLMOHAMbHBIX 6110KOBLIX AnarpaMmm
Function Block Diagram (FBD), npegoctaBnsowuii nonb30Batenio MexaHu3M OOBbEeKTHOro BM3yarlbHOro
NporpaMMupoBaHUs.

4.2.2 bubnuoTeka (pyHKLMOHANbHbIX 6NOKOB

KoHTponnep coaepXuTt obLumpHyto Bmbnmnoteky yHKUMOHaNbHbLIX 6r0KOB, JOCTATOYHYK ANA TOro, YTtobbl
pelaTb CPaBHUTENIbHO CMOXHble 33a4ayn aBTOMATUYECKOrO PErysiMpoBaHWs W MOrMKO-NMPOrpaMMHOIO yrnpasneHus.
MomnMo  pyHKUMOHANBHBLIX OfOKOB aBTOMATUYECKOrOo PErynMpoBaHWUS M JTOFMKO-MPOrPaMMHOrO  yNpaBreHuss B
6ubnuoteke mmeeTca Gomnbluok Habop YHKUUOHAMbHLIX GrOKOB, BBINOMHALWMX AMHaMUYeckne, craTuveckue,
mMaTemaTnyeckme, Normyeckne 1 aHanoro-ANCKpeTHble NpeobpasoBaHus cUrHanos.

Yactb 6ubnuoteyHbix hyHKLMOHaNbHbIX GMOKOB MBBINOMNHAET 0CODYI0 3adayy: OHa CBA3bIBAeT annapartypy
KOHTpoOnnepa C OCHOBHOW Maccon (yHKUMOHanbHbIX OrokoB. K 9TMM «CBSI3HbIM» (DYHKUMOHaNbHbIM BGriokam
OTHOCATCS:

* oyHKLUMOHanNbHble 60K BBOAA M BbIBOAA @HaNoroBbiX U AUCKPETHLIX CUrHAINOoB,
* oyHKUMOHanNbHbIE BOKU 06CcnyXBaHUS AMLEBOV NaHENw,
* oyHKUMOHanNbHLIE 6ok npUema 1 nepefayn cMrHanoB Yepes3 UHTepdeNCHbIN KaHar.

AnnapaTtHble 3MeMeHTbl CTPYKTypbl KOHTponnepa (BxodHble W BbixogHble YCO, nwuueBass naHenb,
WHTEPMENCHbIN kaHan) Ha4YMHAIOT. BbIMOMHSTL CBOW (PYHKLIMKM NULLB NOcne Toro, kak 6yayT ncnonb3oBaHbl Kakue-nmbo
COOTBETCTBYHOLLME DYHKLMOHArbHbIE 610K,

Bonee noapo6bHo 6ubnuoTeka nonucaHne chyHKLMOHaNbLHLIX 6NOKOB NpeAcTaBreHbl B PyKOBOACTBE
MPMK.421457.005 P32.
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4.3 O6wme cBOMCTBA (pYHKLMOHANbHbLIX 65TOKOB
4.3.1 Bxoabl-BbixoAbl U NapamMeTpbl hYHKLUMOHaNbHbIX 6510KOB

B obwem cny4yae d)yHKLI,I/IOHaﬂbeIVI ONnoK MMeeT CBOM BXOAbl, napameTpbl HaCTpOVIKVI n

¢hyHKLMOHaNbHOE SApo.

BbIXO4bl,

®yHKUMOHanbHbIM O6NOK - 3TO rpaduyeckoe u3obpaxeHne BbI30Ba OOHOM M3 QyHKuu. [padmyecku
Kaxabli (DYHKLUMOHANbHBIA OnOK MOXHO NPeACTaBuUTb B BWAE MPAMOYrofibHMKa (CM. puc.4.2), BHYTPWU KOTOPOrO
umeetca obo3HaveHne yHKUWUM, BbinonHaeMon 6nokom. Bxoabl yHKUMOHanNLHOro Oroka CoeouHsAITCA CBA3AMU C
apyrumun 6nokamu. OavH UNM HECKONBbKO (OYHKLUMOHAmMbHBLIX BIOKOB COeAMHEHHBbIE CBA3AMU Mexay cobon, 06pasytoT
nporpammy Ha s3blke FBD.

dyHKUMOHanNbHLIM 6rokaM B MporpaMme Monb3oBaTens NpucBavBaloTCs MOPAAKOBble HOMepa, KOTopble
NMOEHTUPOUUMPYIOT GIOK B CUCTEME, a Takke ONpeaensoT 04epeaHOCTb BbINONTHEHUS-BAOKOB B MPOrPaMME.

[lanee no TeKkCTy pyKOBOACTBA MO 3KCMiyaTauuu UCMONb3yeTcs eauHas CUcTema YCrIOBHbIX 0GO3HaYeHui
byHKLMOHanNbHbIX 6/10K0B (MOPSAKOBLIX HOMEPOB, TUMOB, MoAMdUKaTopa) B NPOrpaMMe Mosb30BaTeNs:

08-SUMM(13)-04, rne:

08 - NOPSAKOBLIN HOMEP PYHKLMOHanbLHOro 6rioka B NporpaMme nonb3oBartens,
SUMM(13) - ycrnoBHoe 0603HaveHne Trna (pyHKumn 6noka) n BubnunoTeyHbln Homep 6noka,
04 - MmoaudmkaTop KonmMyecTBa BXOAOB (YNCNO BXOO4OB)

(ykasbiBaeTca Ans dyHKUMOHanNbHbLIX 6110KOB, B KOTOPLIX UMEeTcAMoamndmKaTop,
N He yKa3blBaeTcs AN GroKoB, B KOTOPbIX MOANMMKATOP OTCYTCTBYET).

Kaxgpbih 6rok B 3aBMCMMOCTM OT BbINOSTHSEMONM UM (byHKLI,I/II/I nMeeT onpeneneHHoe Konn4ecTteso BXoO0B U
BbIX040B. Bxoabl Bcerga pacnonoXeHbl Cnesa, a BbIxoabl - Cnpasa.

BubnuoteuHblii HoMep bnoka
OAHO3HAYH O UAEHTNhULIMPYeT

[lopaakoBbid Homep
6noka B NporpaMme

YcnoeHoe obozHaveHne
cpyHKUuK Bnoka:

“‘CYMMATOP” ero T1n nonb3oBaTend
Moaudpukarop \ \
pasMepa ycraHoBNneH =4, SUMM{ 13} 1 Beixoa,
uTo obpazyeT YeThbipex- -
EXOAOBOl cymmarop INF1 O '
INP2 02
Broap! 01| ouT.

. INP2 03104 g — -
BazoBbiii agpec inPa BE ) Homepa,
perncTpoBoil obnacTu ——= -%|05 gain Hxx HaUMeHOoBaHWA
3afaerca npu 1 HAaYeHUA

nporpamMmMApoBaH1IA napameTpoEB Bnoka

PucyHok 4.2 - ®yHKUYUoHarbHbIl 6510k cyMMamopa

MNapameTpbl HacTpoWku yHKUMOHaNbHOro O6noKa 3a4alT pasfnuyHble CBOWCTBA, HanpuMmep, Homep
BXOAHOrO curHana, KoapdmumeHT yeuneHusy MacluTabHbI koaddULMEHT, CMeLLeHNe cMrHana, NnocTosiHHash BpeMeHu
dumnbTpa, MakcMmansHeleMIMUHUMasbHbIE TPaHULIbI MU3MEHEHMS Kakoro-nnbo napameTpa u T.n.

B pesynbTate BbINORHEHMS YHKUUMOHANbHBIM OMNOKOM COOTBETCTBYOLWEN (yHKUMM Ha ero Bbixodax
hopMMpyOTCS CUrHanbl, KOTOPbIE ONPeAENATCA COCTOSTHUEM BXOAHbIX CUTHANOB U HACTPOEYHbIX NapamMeTpoB.

Mopn ©a30BBIMy,aZpeECOM PEFUCTPOBON NaMATW pa3ymMeTbCa NaMATb BblAENeHa Mo KaXaoe CBOWCTBO
dyHKUMOoHanbHbIX), 6riokoB.. K npumepy dyHKunoHanbHbii 6nok SUMM(13) nsobpaxeH Ha pucyHke 4.2, 3aHUmaet
a4enkm namaty 01,02...05¢ Ecnn B Aporpamme ecTb elle oauH MOEHTUYHBIN 6ok, Kak nsobpaxeH Ha pucyHke 4.2 n
ero nopsi4KoBbIN HOMep,2, TO yXe ero csomctesa 6yayT 3aHumatb s4venku ¢ 06 no 10 n T o. brnokn 6e3 CBOMNCTB He
BHOCHATCS B perncTpoByto obnacTeb.

Tak, Hanpumep, Ha puc.4.2, Ha BXog CymMMaTopa nocTynaeT 4 curHana. 9Tu curHanbl CYMMUPYHOTCS C YYETOM
COOTBETCTBYIOLLUMX MaclTabHbIX KO3(h(ULMEHTOB, KOTOpble ykasaHbl B napameTpax, Ao0aBnseTcs cMmelleHue u
PE3ynbTUPYIOLLMIA CUrHaM NoCTynaeT Ha BbIXoh (hYHKLMOHANbHOro 6rioka.

Takum 06pa3om, Ha Bbixofde (PyHKLUMOHaMNbHOro Groka cymMartopa (hopMUPYeTCst CUrHars, KOTOpbld 3aBUCUT
OT BXOAHbIX |CUrHafIOB U YCTaHOBIEHHbIX MapaMeTpoB U ANst MpuMmepa Ha puc. 4.2, MOXeT OblTb MpeacTaBreH
MaTemMaT4ecKomr 3aB1CUMOCTLIO:

OUT = 2,8*INP1 + 5*INP2 + 0,63*INP3 + 0,04*INP4 + 4,6

Unucro BxOOOB M BbIXOAOB (pyHKUMOHanbHOro 6roka He UKCMPOBaAHO W OMpeaensieTcs  BWOOM
dyHKuMoHanbHoro 6noka. Hu B ogHoM dyHkuMoHanbHoM 6noke uucno BXOOOB He npeBbiwaet 12, yucno
BbIXOAOB Takxke He npeBbilaeT 12.
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B yacTHOM crnyyae (yHKUMOHanbHbIM BMOK MOXET He MMEeTb BXOAOB MMM BbIXOAOB. Bbilwe peyb ‘Wiia o
AOCTYMHBIX UMM SBHbIX BXOA4aX W BbiIxodax (PyHKUMOHanbHoOro 6roka, T. €. Tex BXoAax-BbIXOA4aX, KOTOpble MOXHO
cBO6OAHO KOHUryprpoBaTh — NOAKMIOYATL K APYrMM (DYHKLMOHaNbHBIM Giokam.

HekoTopble dyHKUMOHanNbHbIE GNOKM UMEKT HesBHble BXoAbl M (MNW) BbIXOAbl, MMelLue. crneLlmansHoe
HasHayeHne 1 He AOCTYMHblE ANA KOHdUrypuposaHusa. K Takmm dyHKUMOHanNbHbIM Gnokam OTHOCATCHA BCAnrpynna
CBSI3HbIX (PYHKUMOHAanNbHbIX OrokoB: (yHKUMOHamNbHble OMnoky BBOAA-BbIBOAA, (PYHKLUMOHAnbHble GROKY Npuemo=
knepegaun, dyHKUMOHanNbHble 6NOKM OMepaTMBHOMO ynpaBneHus, QyHKUMOHanbHble 6noKM MNoMb30BaATENLCKOMN
naHenu MHAMKaLMn 1 ynpasneHus.

Kak Tonbko oAMH M3 Takmx PYHKLMOHAmMbHbIX BrIOKOB MCMOMNb3yeTcs, ero HesBHBIE BXOAbl U (MAW), BbIXOAbI
aBTOMaTMYECKN COEAMHSIIOTCS C annapaTypoi, 06Cny>XunBaTe KOTOPYHO NPU3BaH AaHHbIA YHKLMOHAMbHbIN OROK.

Hanpumep, kak Tonbko GyaeT mcnonb3oBaH PyHKUMOHanbHbLIM BroK aHanoroBoro BBOAA, HEsIBHbIE BXoAda
3TOro PyHKUMOHanNbHOro 6roka aBToMaTnyeckn coeauHstca ¢ AL cooTBeTcTByOLWEro kaHana, obpabaTtbiBatoLLmMM
curHanbl. A Ha Bbixogax 9Toro yHkumMoHanbHoro 6rnoka OyayT cdopmupoBaHbl OBLLEOCTYNHbIE! CUrHan®bl,
3KBMBANEHTHbIE CUrHaNam, NoCcTynamwLyMM Ha aHarioroBble BXoAbl KOHTPOepa.

Moatomy, ecnu Ha BXOA Kakoro-nmbo dyHKUMOHanbHOro 6noka HyXKHo MOAaTh aHanoroBbIN CUFHanN, 3TOT BXOA
nNpu nNporpamMmMvpoBaHMM criegyeT COeAWHUTbL C COOTBETCTBYHOLWMM BbIXOAOM (MacluTabupoBaHHbIM UMM He
mMacLlTabvpoBaHHbIM) dyHKLMOHaneHoro 6noka aHanorosoro Beoga AIN (puc. 4.3).

AIN{O5) 1
01 nlMP=1.
Homep kaHana / gg ::::rpill-:::nnf:u-nn |01 | e
aHan oroRoro veps
Bxoa (ALM 05 OUT h=ton,  [P2]dhlas y ; )
06 OLT.I=0, acLITabPOEaHHbIif
07 fAX=30. 05 dRIN 8HanoroBell curHan
HengHbili Bx0A, 0 MAIM=0.
curnan c AL 03 HE=0. .E.SI:#.L
nepBoro KaHana 101N_H=0. )
» 1 IM_L=0. He macwrabupoBaHHEIR
» os{ou0T — M
12 pr=0, — aHanoroBbli curHan
E_~

PucyHok 4.3 - @yHKUyuoHasnbHbIl 610K aHari0208020'8800a C HESIBHbIMU 8X00amMu

HesiBHble BXOAb! U BbIXOAbl HA rpadduyeckmx cxemax yHKLUMoHarbHbIX 6110KOB He oToGpaxkatoTes.

Bce Bxoabl M napameTpbl yHKUMOHaNbLHOrO Bfloka, MMEIT CKBO3Hy0 Hymepauumio oT 1 go 98. Bbixogpl
yHKUMOHaNbHOro 6roka Takke HyMepylTCa AByX3Ha4YHOW AECATUYHOW Lmudcpori oT 1 go 98.

Ecnun napameTtpbl dyHKUMOHaNbHOro 6rnoka ABMSOTEA CBA3AHHbIMW MapamMeTpamMu, T.e. MOAKIMHYEHHBIMU K
Kaknm-nnbo BbiIxoaaM ApYrux GroKeB, TO UX HymepaLuusi OCYLLIECTBMAETCA CO CMELLEHUEM, PaBHbIM MaKCMMarnbHOMY
HOMepy BxoAa.

B kaxxgoM KOHKpeTHOM (pyHKUMOHanNbHOM 6roKke, 4ncno BXOAOB U (UNU) BbIXO4OB MOXET ObiTb MeHbLUe
YKa3aHHOro MakCUMarbHOro 3Ha4YeHus.

4.3.2 PekBU3NTbI PYHKLMOHaNbHBIX 6NMOKOB
B obwem cnyyae 6ubnmoteyHbIn PyHKLMOHanNbHbIA BNIOK UMEET cneayolme pekBusmnTb:

* 6BMBNNOTEYHBIN HOMEP, COOTBETCTBYHOLLIMI HOMEPY BbINOMHAEMON OYHKLUN;
» 6a30BbI agpec perncTpoBomobnacTu napameTpos;
* MmogudvkaTop pasMmepa, onpeaensowmnn, Hanpumep, KoNMYecTsBo BXoA0B Grioka 1 T.n.

BnbnuoTeuHbI /HOMep MpeacTaBnsdeT COOON ABYX3HAYHYIO AECATUYHYIO LUMAPY U SBNSETCS OCHOBHbIM
napamMeTpoM, XapakTepu3ytoLLMm CBOMCTBA PYHKLMOHaNbLHOro 6roka.

B 6vbnunoteke KoHTpomnnepa HeT HM OAHOro yHKUMOHanNbLHOro 6roka, KoTopbli He MMen Bbl HoMepa, HO B
AvanasoHe uvcen ot 00 Ao 98 ecTb HOMepa, KOTOPbIM He COOTBETCTBYET HU OAMH M3 WMEIOLUMXCA TUMOoB
byHKUMOHaMbHLIX 6rokoB. TakMe HoMepa HasbiBalOTCS «MYyCTbIMU» UM 3TUM HOMEpPaM YCNOBHO MOXHO NOCTaBWUTb B
COOTBETCTBUE MOHATUE LMNYCTOro» OYHKUMOHaNbLHOro 6roka. «Mycton» yHKUMOHanbHbIM 6NOK HE MMeeT BXOAOB-
BbIXOA0B, HUKakon paBoTbl HE BbIMOMHAET U He BNusSeT Ha paboTy Apyrmx yHKUMOHanbHbIX BMOKOB, HO B MamsATu
3aHUMaeT onpeaeneHHoe MecTo 1 TpebyeT HEKOTOPOro (HEGONbLIOro) BpeMeHn Ha obCnyxmBaHme.
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O6blvHO MoaudmkaTop 3a4aeT YMCO OJHOTUMHBIX BXOAO0B UK Onepauuii, KOTOPble MOXET BbINOMHATE OAWH
dyHKUMOHanbHbIN 6nok. MogndukaTop pasmepa Takke 3agaeT AONonHUTENbHbIE CBOWCTBA (DYHKLMOHAMNBLHOMO GRokKa.
Hanpumep, B cymmaTope moaudukaTtop pasmepa 3agjaet uucno cymmupyembix BXOOOB, a B nporpamMMHOM
3afaTyvKe — YMCIO YYacTKOB NpPOrpammel U T. .

MoaudmkaTtop pasmepa (konuyectsa BXOAOB) ycTaHaBnueaetca Ha YPOBHE 2 nporpammupoBaHust
byHKUMOHanNbHbIX 610KOB.

Pag dyHKUMOHAanNbHbIX 610KOB (HanpuMep, UHTErpupoBaHUs, YMHOXEHNS U T. A4.) MmoandukaTtopa He Umeer.

PyHKUMOHANbHbIE BfIOKM OQHOro TWUMa C OAHWM M TeM Xe HOMEepoM (PyHKLMKM, Uchofb3yemMble B PasHbIX
6nokax, MoryT MeTb MHAMBUAYATbHbIN MOANMUKATOP B KaXKAOM (DYHKLIMOHANbHOM 6rioke.

Hannune mogndumkaTopa CyLeCcTBEHHO paclumMpsieT BO3MOXHOCTM PyHKLMOHanbHbIX 6okoB. Hanpumep, npu
MCnonb3oBaHUn YHKLMOHANbHOro 6rioka MHOroBxogoBoro «M», ognH 6nok MoXeT UMeTb YeTbipe Bxoaa, a B OPYrom
cnyyae Tpu - CM. Nnpumep Ha puc. 4.4.

GYHKLMOHaNBHBIA Brok
“MHoroexgaoeoro U7,

MogncukaTop pasMepa = 4 nH[] M{20)

'ﬂ:_l:I

40T

PyHKUMOHaNBHBIA Briok
“MHoroexogoeoro U7,
Moaucpukarop pasmepa = 3

diN1 o1
'dINE o2
dIN3 03

PucyHok 4.4 - BnusiHue moducbukamopa pasmepa

BasoBbIn agpec perucTpoBon obnacTu napameTpoB. [apameTpbl Kaxaoro (yHKUMOHArNbHOro 6roka
OOIMKHbI pasmeLlaTbCs B percTpoBo obnactu Apyr 3a Apyrom, no nopsigky, HaunHasi ¢ agpeca 0000, ykazaHHOro B
COOTBETCTBYIOLLEM pekBM3nUTEe yHKUMOHafbHOro 6rnoka./To ectb 6a3oBbIi agpec yHKUMOHANbLHOro Gnoka — 3710
HOMEp AYelKn PerncTpoBor obnacTn NaMATM KOHTPONepa B KOTOPOWN AOSMKEH pa3MeLlaTbCs NepBbli napaMeTp 3T0oro
dyHKUMoHanbHoro 6noka. basoBbii £ agpec peructpoBor obnactm napameTpos yHKUMOHanbHoro 6noka
HacTpauMBaeTcsi nonb3oBatenem B pexuve [MPOFPAMMUMPOBAHUA Ha  ypoBHe  KOHGUrypupoBaHust
dyHKUMOHanbHOro 6roka (yposHe No2).

4.3.3 MporpammupoBaHue hyHKLUMOHanbHbIMU G6r10KamMu
Mpu nporpammypoBaHnn PyHKLMOHaNbHbIMK 6nokamu B 60MnbLUMHCTBE CnyYyaeB OeWCTBYIOT Npasuna:

* pyHKUMOHANbHLIM Griokam NpUCBavBalOTCs MNOPSAKOBbIE HOMEpa, KOTopble MAeHTUUUMPYOT Grok B
cucTeMe, a Takke onpeaensaioT o4epeaHOCTb BbINONHEHMS 6IOKOB B Nporpamme;

* yHKLMOHANBHOMY. OrOKy MOXET ObITb NPUCBOEH N6OM NOPSAAKOBLIV HOMEP;

* B O4HOW nporpamMme yHKLMOHanbHble 61TOKM OAHOTO U TOTO Xe TUMa MOXHO MCMONb30BaTb MHOFOKPaTHO;

* HE MOXeT ObITb CBOOOAHBIX (HEMOAKIIOYEHHBIX) BXOA0B (OYHKLMOHANBHOro 610ka;

* [OMNyeKalTCs CBSI3M BXOAOB, M BbIXOAOB NtoGoro Tuna, T.K. NpeobpasoBaHME TUMOB OCYLLECTBISIETCS
aBTOMaTU4YeCKM.

M3 aTux npasni UMETCA cneayruimne UCKNYeHnA:

* OnNA HEeKOTOpPbIX (byHKLI,VIOHaJ'IbeIX OnokoB MMeeTcs orpaHn4yeHme Ha KpaTHOCTb WX WUCMNOJ1Ib30BaHUA B
npegéenax OAHOro KoHTponnepa. Tak, (byHKLI,VIOHaJ'IbeIVI Onok aHanoroBoro BBOAA MOXHO WCMOMb30BaTb NULWb
CTOfIbKO Pas CKONbKO ‘@HaroroBblX BXOAOB €ro MOBTOPHOE WCMOMb30BaHWE MUWEHO CMbicna. AHanornvHble
orpaHn4yeHus (I'IO aHalnor4YHbIM I'IpVILIMHaM) UMEKT gpyrue beHKLIMOHaJ'IbeIe 6noku BBOoAa-BbIBOAA MHopMmauuu.
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4.3.4 MporpammHas moaenb PYHKLUMOHANbHOro 6110Ka

MporpamMmHas Moaenbs gyHKLMoHaNsHoro 6roka npeacraeneHa Ha puc. 4.5.

Moaudpukarop
pasmepa
PyHKupa Gnoka | Func_Block (xx)-m NN
INP1_ |01 MNapameTpob!
Broka:
INP2 |02 01 01] ouT
NP3 [o3] 02
INP4 |04
WA
MporpaMmupyemesie permcTpbi: MapameTph!
(napameTpsi Gnoka) Gnoka:
Basoeulit agpec — I 01
nepeoro Gnoka = y
Bazoewi agpec cad =
ceaylodoro Bnoka — YY

PucyHok 4.5 - lNpoepammHas modernb hyHKUUOHaIbHO20 brioka
4.4 Bo3MOXHOCTU KOH(UrypuposaHus
4.4.1 3apayn KOHUrypmpoBaHus

B npouecce KOHpUrypMpoBaHusa Ans Kaxaoro BXoAa Kaxkaoro oyHKuMoHanbHoro 6roka 3agaetcs UCTOYHUK
CurHana (3gecb 1 fanee MMeTCH B BUAY TONbKO SBHbIE BXOAbLU.BbIx0Abl DYHKLUMOHANbHLIX 6r10KOB, HEsIBHbIE BXOAbI
M BbIXoAbl WMET (UKCUPOBAHHYIO «MNPUNUCKY» U < KOHOUFYPUPOBaHUIO He noanexaTt). Bce BO3MOXHOCTU
KOH(pMrypmpoBaHa OaMHAKOBbI Kak AfA BXOAOB, Tak UM AN AapaMeTpoB, MO3TOMY B AarbHEWWeM Mexagy HUMMU He
AenaeTcs pasnuyus.

He moxeT 6bITb cBOGOAHBIX (HENOAKIOYEHHbIX) BXOA0B (DYHKLMOHanbHoro 6roka.

CurHanel, nogaBaemble Ha BXoAa NOCTYHAIT C.BbIXOA0B PyHKUMOHanNbHLIX 6noko.. Mpu kKoHdUrypaumm ans
BXOAOB 3afaeTcs HoMmep dPYHKLUMOHanbHoro 6noka n\HoMep BbIXOAa; K KOTOPOMY NOAKMYaEeTCA AaHHbIVE BXOA.

YKa3aHHble KOH(UrypaLuMOHHbIE BO3MOXHOCTU MO3BOMASIOT CTPOUTb YNpaBnsiowmne CTPYKTypbl CaMbIX
pasnuyHbiX KoHdurypaumi. Tak, CBA3M BXOOOB C' BbixogamMu (yHKLMOHAmNbHbIX OrOKOB MO3BOMSIOT BbINOMHATD
CMOXHYI anropuTMmmnyeckyto obpaboTky/ curHanos. ‘Hampumep, HyxHO cBsa3aTtb 12 cBowctBo (3agaHve [MN[I-
perynatopa) ¢ 2 aHanorosbIM BXoAoM. [fis aToro Ha 3 ypoBHe (NnporpaMMypoBaHme CBS3el) HYXXHO BbiIbpaTb HOMep U
BbIX0oA4 Groka KOTOpPOro HyXHO CBsi3atb, B Halwewm criydae 1 6nok 4 BbIxoh, nocne 3Toro BbibpaTb HOMep Gnoka
CBOWCTBO KOTOPOTrO HYXXHO CBSA3aTh (B AAHHOM criyyae 3 610K) M HoMep KOTOpbI (hOPMUPYETCs Kak «KHOMEp CBOWCTBA
KOTOpOE [A0IMKHO ObITb CBA3HOE» +/4&BCe BXOAA AaHHOro (PyHKLMOHaNbHOro 6oka.

N3 | poso 3

01 nDIZP=1.
02 RTYPE=0. 2 at| e 02 nOIR=0. 01} drAsH
03 EFLT=0:00:00.1 05 FLT=0:00:001 |- [—— gi nﬂggﬂb 02| dLoc
04 BlAs=0, 04 BlAs=0, 1 =0.
0% QLT h=100. 08 OUT hefgn, | D2jdMAx sl g-:; ';@C“:I\bepm- 03 i
I=0. 06 OUT.I=0. 07 JTRK=D, 04f 4MIN
07 MAX=0, 03 drIn 08 nivledoct, P
05 PMIN=0. 08 T1=0:01:00.0 —_
03 HY S=0. 04| ouT soaL npr[12) 13 [10 TO=0:00:00.0 |06 40U
10 IN_H=0. H Kp=t2 ot oot
H IN_L=0. 05| our 12 SP=0. =
12 Py=0. — 15 EP.ext=l. 08| delta
14 OUT=0. —
15 Y. rng=100.

PucyHok 4.6 — Cesi3Hble napamempabl
AHanornyHas ¢Ba3b napameTpoB OYHKLMOHAsbHbIX 65IOKOB NO3BOMSET BbIMNOMIHUTL aBTOMaTUYecKoe
nameHeHune noboro napameTpa HacTPOWKM (aBTOMNOACTPOWKA).

4.4.1.1 NuBepcus curHanos

Paclumpennto pyHKUMOHarnbHbIX BO3MOXHOCTEN CMYXMUT €eLlle 0ofHa BO3MOXHOCTb - CUrHam Ha nobom Bxoae
NPy HeO6XOAUMOCTN MOXKHO MHBEPTUPOBAT.

Mcnonb3yeTcsa TONbKo ANS AWCKPETHbIX CUrHamnoB 1 ob6o3HayaeT nameHeHne coctosHus (3ameHy 1 Ha 0 m 0
Ha 1) cM. puc. 4.4, 466.

B0O3MOXHOCTb WMHBEPTMPOBAHUA MO3BONSET yYNpaBnATb WHBEPTMPOBAHHBIM CUTHANOM, 3anyckatb WNu
cbpacbiBaTh TaMeEp He NepeHNM, a 3afHUM (PPOHTOM curHana u T. A.
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4.4.2 MpaBuna KOHUrypupoBaHuA

B0O3MOXHOCTM KOH(PUIyprpoBaHUa He 3aBUCAT OT (hyHKUMOHanNbHOro 6rioka n onpeaensTcs creayownuMmm
npasunamu (puc. 4.7):

* He MmoxeT 6bITb CBOOOAHbBIX (HENOAKIMIOYEHHBIX) BXOAOB (OYHKLMOHANbHOro 6rioka.

» Jllobori ANCKPeTHbIN BXOA (PYHKLMOHANBbHOTO 6roka MOXHO MHBEPTMPOBATb (B WCXOOHOM  COCTOSHUM
NHBEPCUSA OTCYTCTBYET).

* K mobomy Bxogy noboro yHKUMOHANBLHOTO 6rioka MOXHO MOAKMOYMTL cneuunanbHbIN (PYHKUKMOHAbHBIN
610K, KOTOpPbLIN 3a4aeT CUrHan B BUAeE 3Ha4YeHUs (KOHCTaHTbl Uin koadduumeHTa).

* Boixoga dyHKUMOHanbLHOro 6rioka MoryT octaBaTbCs CBOOOAHBIMU (HEMOAKMIOYEHHbLIMY).

Ha puc. 4.7 npeacrtasneH npumep KOHPUIryprpoBaHus.

GO0 V20 <
i1 01 ) =dIN|

“dinz, 02 2r o1 | doT dINT &4EIND & diNg
*dING, 03

45Top of [MTME00090.0 [ | douT
"dRiT, 02 o2 T DOT{09) 8

01 nOLIT=3,

dINF 0

PucyHok 4.7 - lMpumep KoHpu2ypuposaHus

EnvHasa cuctema ycrnoBHbix 0603HaveHUA yHKUMOHAMNBHBIX,010KOB: X NOPSAKOBLIX HOMEPOB B Mporpamme
noneb3oBatens, obo3HayeHne Tuna (dyHKUMM OBRoka) wl BUbnMoTeyHbIn HOMep Onoka, a Takke 3HadyeHue
moAandukaTopa pasmepa (KonnmyecTsa BXo40B) NpMBOAUTCA'B pasaene 4.3.1.

Ha puc. 4.7 npeactaeneHbl pasfinbHble NpUMepbl \BapuaHTbl KOHOUTYPUPOBAHWS:

1) nokasaHa cBs3b yHKUMOHanNbHOro 6noka mHoroBxogoBoro  «M»  5-MULTI_AND(20)-03 wu
dyHKumMoHanbHoro 6noka pguckpertHoro Bxoda 01-DIN(06). [Ons ob6pas3oBaHua [aHHOW CBA3W, HaA YpPOBHE
KoHdpurypauun, Bxop 01  dyHKUMoHanbHOro Broka 5-MULTI_AND(20)-03 nopknovaetca Kk Bbixogy 01
dyHKumoHanbHoro 6roka 01-DIN(06).

2) nokasaH BapuaHT KOHMWUrypauuu, Npu KOTOPOW ABa BHELUHUX BXOAHbLIX AWCKPETHbIX CurHana u OAuH
KoacpuumneHT (B AaHHOM cry4vyae pofib KO3duuUeHTa BbIMOMHSAET forMyeckass nepemeHHasl, yCTaHOBMeHHasi
dyHKUMOHaNbHbIM 6nokom-4-dSET(83)..00pabartbiBatoTcs (pyHKUMOHaNbHLIM GI0KOM MHOFOBXOAOBOIO JTOTMYECKOro
«M» 5-MULTI_AND(20)-03 B COOTBETCTBUN C 3aBUCUMOCTbIO:

dOT = dIN1 & dIN2 & dIN3.

roe: dOT - pesynbratsobpaboTtkn, dIN1, dIN2 - guckpeTHble curHansl, noctynawwme Ha Bxog KoHTponnepa, dIN3 -
Ko pruMeHT, MpuHMMaloWuniA 3radeHms 0 unn 1 n yctaHaBnmMBaembll ONepaTopoM BpyyHyto. [Insg nogkmoyveHns K
OMCKPETHBIM BXOAAM KOHTPOMMEpa UCrnonb3yrTcs dyHKUMoHanbHble 6nokn BeBoga auckpeTHbix curHanos 01-DIN(06)
n 02-DIN(06). Bxoabh01/n 02 dyHkumoHaneHoro 6noka mHoroexogosoro M 5-MULTI_AND(20)-03 nogkntoyatotcsa K
Bbixoay/01 6noka 01-DIN(06) n Bbixogy 01 dyHkumoHanbHoro 6rioka 02-DIN(06), a Bxog 03 dyHKunoHaneHoro 6noka
mHorosxogosoro M 5-MULTI_AND(20)-03 nogknioyaeTcs k 6noky 4-dSET(83) ons 3agaHusa Normyeckon nepemeHHom.

3) BeixogHon curHan dyHkumoHansHoro 6roka mHorosxogosoro M 5-MULTI_AND(20)-03 nogaetca Ha 1-i
AUCKPETHbIN BbIXOA KOHTponnepa, anga vyero Ha Bxof 01 6noka guckpetHoro Beixoga 9-DOT(09) nogkntoyeH 01 Bbixog
©6noka mHoroBxonosoro M 5-MULTI_AND(20)-03. CurHan Ha Bxoae 01 cyHKumMoHanbHoro 6roka QUCKPETHOro Bbixoda
9-DOT(09) nHBepTUpyeTCS.

4) Ha puc.4.7 nokasaHa UHBEPCUS BXOAOB CreayLMX (PyHKLMOHANbHbIX GrTOKOB:
Bxoa 02 n 03 6noka 5-MULTI_AND(20)-03, Bxog 02 6noka 6-TIMER(38), Bxoa 02 6noka 7-OR(21), Bxog 01
6noka 9-DOT(09).


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

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

4.5 CvrHanbl v napamMeTpbl
4.5.1 Tunbl cMrHanos, NnapamMeTPOB M TUNbI AAaHHbIX

HecMoTpst Ha TO, YTO BXOAHbIE M BbLIXOAHbIE CUrHanbl KOHTpomnepa MoryT ObiTb TONskKO ABYX 'BUOOB -
aHanoroBble W AUCKpPeTHble, (PyHKLMOHanbHble GMoKM paccyMTaHbl Ha 06paboTKy curHanoB, MMetlowme OonbLuve
pa3Hoobpasusi.

Hanuune Gonee pasHOOGpasHbIX CUMrHamoB CBA3aHO C AByMsA obctoATenbctBamu. Bo-=mepBbix, B COCTaBe
6ubnunoTekn ectb PyHKUMOHamNbHbIE GIOKM, CBA3aHHbIE C OTCYETOM peanbHOro BpPeEMEHU (Tanvepsl, NporpaMMHbie
3agatyvkm M T. MN.) U CO CHETOM 4ymcna cobbiTnin (cHeTymkm). Bo-BTOpbIX, Kak ykasbiBanoch B M. 4.3.1, napameTpbl
HacTpoWkn yHKUMOHarbHbIX BMOKOB 3a4aloTCs C MOMOLLBI CUTHANOB Ha ero HacTpoeyHblX Bxodax, a napaMeTpos
HaCTPOWKN C TOYKM 3peHns nx doopmaTa nmetot 6onbLuoe pasHoobpasue.

B 1abn. 4.1 npeacTtaeneH MonHbIV NepeyeHb curHanos, obpabaTtbiBaeMbix yHKUMOHanbHbIMK 6riokamu. B
CBA3M C TeMm, YTO MapamMeTpbl HaCTPOMKM MOryT 3adaBaTbCH aHanorMyHbIMM CuUrHanamu, nocTynapwmmu Ha
HacTpoeyHble BXoAbl YHKLMOHaNbHbIX 6110KOB, B Tabnvue He AenaeTcs pasnuuug.Mexgy curdanamu u-mapameTpamu
HacTpoviku. B Tabn. 4.1 npuBeaeH mMakcuMarbHbIA AUnanas3oH M3MEHEHUS CUTHamMoB. B KOHKPETHOM (YHKLIMOHANbHOM
6rnoke aTOT [AMana3oH MOXeT ObiTb orpaHuyeH. Hanpumep, BbIXOOHOW curHan yHKUMOHanbHoro 6Grnoka
perynmpoBaHUsa OrpaHU4YeH YCTaHOBIEHHBIMWM YPOBHAMW BCTPOEHHOTO OrPaHUYUTENs WX Hanpumep, YYMCNOBON
CUrHar, XapakTepuayloLwWwuii HoMep TeKyLLero yyactka nporpaMMbl, orpaHnyYeH napameTpoM yHKLUMOHanLHoro 6noka
NporpaMMHOro 3agaTyunka, 3afatoLLero Konm4ecTBo y4acTKoB, U T. N.

MepeyeHb curHanos, o6pabaTbiBaeMbIX yHKUMOHANbHBIMM Griokamu, BKNOYaeT cneaytoLime Tunbl:

* aHanoroBbIV (M3MepsieMble NapamMeTpbl, 3HaYEHNe aHanoroBblX BXOAOB-BBIXOA0B, TEXHUYECKe
eauHULBI, KO3 MUUNEHT, CKOPOCTb UBMEHEHUSI NapameTpa 1 T.1.);

* ANCKPETHbINA, UMMNYNbCHBIN;

* YMUCIOBOW;

* BDEMEHHOW (yCTaBKka BpeMeHU, ANUTENBHOCTb MMMNYNbEa).

B koHTponnepe MUK-52H Bce onucaHHoe Bbile MHOrOOOpa3ue TUMNOB CUrHanoB 1 NapaMeTpOB HacTPOMKU
ob6cnyxunBaeTtcs obLenpUHATLEIM HaBOPOM TUMOB AaHHbIX:

Mpn saTom obecneunBaeTcs NPOCTON MHTEpdenc ¢ 6asaMu AaHHbIX APYrMX S13bIKOB MPOrpaMMUpPOBaHUSI, YTO
cnocobcTByeT yHMdMKauum 1M passBuTMO nporpaMmmHoro obecriedenuns KoHTponnepa. B tabnuue 4.1. npeacrasneH
Habop TMNOB AaHHbIX A3blKa, UCMOSb3yeMbIX NPY peanu3auum yHKUUOHabHbIX 6110K0B.

Tabnuua 4.1 - Tunbl AaHHbIX

- KonuuectBo
" O6bem 3aHMMaemMon
HaunmeHoBaHue Tuna Ovana3oH u3meHeHus namsITH ucnonb3yembix
perucTpoB
[OunckpeTHoe 0wmm 1 2 banTa 1 perucTp
Llenoe ctangapTHoe -32768 4.. 32767 2 Banta 1 peructp
Llenoe anvHHoe -2147483648 ..1,2147483647 4 GanTa 2 peructpa
BeluecTBeHHoe -3,4%10 ° ... 34x10.7° 4 Ganta 2 peructpa

*

MpumeyaHue. [uana3oH W3MEHEHWS TUFROB [aHHbIX Ha JUUEBOW MaHenu KOHTponfepa orpaHuyeH
COOTBETCTBEHHO Yncrnamu ot —9999 no 9999.

CooTBeTCTBME TWUMOB [AHHbIX, »TUMNOB CUrHarioB M NapamMeTpoB HACTPOWMKU (PYHKLMOHANbHLIX Grokos
npueeneHo B Tabnuue 4.2.

Tabnvua 4.2 - CooTBETCTBUE, TUMOB AaHHbIX, TUMOB CUTHANO0B W NapaMeTpoB HAaCTPOKM
CurHanbl n napameTpbl HACTPOMKHU
yHKUMOHaNbHbIX 65T0KOB
1 AxanoroBbln{n3amepsemblie napameTpsl, | % nnuv TexHu4eckue eauHuLb BelecTBeHHbIN
3HaYeHne aHasoroBbIX BXOAOB=BbIXO0B,
TeXHUYeckne eanHuLbl, KOIMMOULIMEHT,
CKOpOCTb U3MEHeHusi napameTpa u T.M.

Pa3mepHoOCTb Tunbl AaHHbIX

2 [NCKPETHbIN, UMNYABCHLIN 0/1 Llenoe ctaHgapTHoe
3 Yvncnoson - Llenoe ctaHgapTHoe
4 BpemeHHoV (Bpems, ANUTENbHOCTb Yachbl, MUHYTbI, CEKYHAbI, AecsaTble gonu cekyHa, | Llenoe anuHHoe
umnynbca) ansa neamkaumm: 0 — 994 59m (0 — 3599999 —

ANa M3MEeHeHWs napameTpoB Mo ceTn)*1
*1. \Hanpumep ecnu ecmb 3HavyeHue epemeHu YY:MM:CC:[ (4acbi:MuHymbl:CeKyHObI:00/IU CEKYHO), MO
3HavyeHue yemnoeo OnuHHozo X 6yde pasHo: X =[] + 10*CC + 600*MM + 36000*4HY.

Pa3MepHOCTb aHanoroBbiX CUrHanoB U MNMapamMeTpoB, a TaKXe CKOPOCTU UX U3MEeHeHUA onpenendeTcda B
npouecce KaJ'IMGpOBKVI KOHTpOnepa n MoXeT ObITb 3agaHa Nnbo B npoueHTax, nmnbo B TEXHUYECKNX eAMHULaXx.

Pa3MepHOCTb BPEMEHHbIX MapamMeTpoB 3a4aeTca AManasoHOM BPEMEHU KOHKPETHOro dyHKUMOHANbHOro
Onoka ("IaCbI, MUHYTbI UMK MUHYTbI, CEKYHObI COOTBeTCTBeHHO).

B._npouecce BbIMMCNEHNA 3HAYEHNA CUTHANoOB M MapaMeTpoB KOHTpOMfepa aBToMaTU4YeCckn orpaHn4mMBatoTCs
Anana3oHOM U3MEHEeHUA COOTBETCTBYHOLWNX TUMNOB OaHHbIX.
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Mpu KOHTPOIE aHanoroBbIX CUTHANOB B TEXHUYECKUX €AMHMLAX Ha LMQPOBbLIX MHOMKATOpax paspellaklyas
CMocoBHOCTb MHAUKauuKn He npebiwaeT 0,001 eanHuy, (1nm 0,01%).

AHanoroBble curHanbl OPMUPYIOTCA Ha BbIxode Takux (yHKUMOHanbHbIX OMOKOB, Kak perynstopsl,
CYMMaTopbl, 3a4aTyvK1, HTerpaTopbl U T. 4. K aHanoroBblM curHanam OTHOCHATCS Takve napameTpblyHaCTPOMKK, Kak
npegensl cpabaTbiBaHUsi KOMNapaTopa, ypoBeHb OrpaHuyeHust n T. n. HecmMoTps Ha To, 4TO Ha aHaslIoroBbIX Bxogax u
BbIXO4ax KOHTpornepa curHan mexsietcs B gnanas3oHe 0-100% Ha Bbixoge (yHKLMOHaNbHbLIX GIIOKOB aHaroroBbii
CMrHam MOXeT U3MeHSATbCA B Oonee LUMPOKOM Ananas3oHe — B Auana3oHe COOTBETCTBYHOLMX TUMOB AaHHbIX. ITO
no3BonseT, Hanpumep, cknagpiBaTb ABA YMCNa, Kaxagoe us kotopbix paBHo 90%, 1 Ha BbIXOAe.CymmaTopa nomysartb
npaBunbHbIN pe3ynbTat. Ecnn pesynbTar Kakux-nubo BbIMMCMEHWI OKasbiBaeTcA 6onbluie YCTaHOBAEHHOro Tumna
AaHHbIX, TO CUrHan Ha BbIXOAe (YHKUMOHANbLHOro 6roka orpaHuyYMBaeTCsl 3HAaYEHUSIMU COOTBETCTBYHOLIEro TuMa
AaHHbIX.

BpemeHHble curHanbl OPMUPYIOTCA Ha BbIXOAE TaNMepOoB, MPOrpamMMHbIX 3a4aT4MKOB, OAHOBMOPATOPOB 1
T. N. PYHKUMOHanbHbIX 6rnokoB. K BpeMeHHbIM curHanaMm OTHOCATCS Takve napameTpbl HACTPOWMKWU, Kak MOCTOSHHbIE
BPEMEHM, MPOTSXKEHHOCTb yYacTka, Bpems BblAepXKn 1 T. n. B KoHTponepe npegycMoTpeHbl YeTbipe pa3sMepHOCTH Ans
BPEMEHHbIX CUIHaNoB: AecATble JONWN CeKyHA, CeKyHAbl, MUHYTbl U Yackl. KOHKpeTHas, pa3MepHocTh ofpeaenseTcs
COOTBETCTBYIOLLMM TUNOM (PyHKLIMOHanNbHOro 6noka (cMm. Tabn. 4.2).

[na BpeMEeHHbIX CUrHanoB MWHMMAnbHbIV LWar U3MEHEHNS U YCTAHOBKM B AEWCTBUTEABLHOCTW peanuayeTcs,
TObKO €Cnn 3TOT Lar 6onblLue BpeMeHN LuKna, ¢ KOTopbIM paboTaeT KOHTpOoMsep.

Yucnosble curHanbl — 3TO CUrHanbl Ha BbIXOAE CYeTYMKa unu ApYrmx dyHKUMoHarbHbIX 6rnokax, paboTa
KOTOPbIX CBA3aHa C OTCYETOM COObITMI. YucrnosbiMM MOryT BbiTb U NapaMeTpPbl,HACTPOWKN, HAaNpPUMep, YNCNO MOXET
3a4aTb rpaHNYHOEe 3HaYeHWe curHana Ha BblBOAE CHeTYMKa, HOMep aTana, K KOTOPOMY AOMKHa NepenTu normveckas
nporpamma v T. .

AvckpeTHble curHanbl 06blMHO oO6pabaTtbiBalOTCA  forMveckumy  OYHKUMOHANbHLIMKM - Briokamn 1
dYHKUMOHaNbHBIMU Bnokamu, CBSI3aHHbIMW C nepektodeHneM curHanos. OgHako AUCKPETHbIMWM MOryT ObiTb K
napameTpbl HacTporkvu. Hanpumep, AMCKpeTHble curHanbl B pyHKUMOHansHOM 6rioke. 3afaHnsa onpeaenstoT, AomKHa
NN BBINOMHATLCHA CTaTUyeckas n AMHamuyeckas 6anaHcuposka.

MacwTtabHbIM KoachcbuLumMeHT — 3TO NapameTp HaAcCTPOMKM psAaa YHKUMOHanNbHbLIX 6rokos, rae TpebyeTca
mMacwtabvpoBaHue curHanos. Tak, 3TOT KO ULMEHT UCROSAL3YETCA. B PYHKUMOHaNbHbLIX 6rokax aHanorosoro BBoAa
M BbiBOAA, CYMMMpPOBaHWs ¢ MaclwTtabupoBaHvem u T. f. KoahduumeHT nponopLuoHansHOCTU UCMONb3yeTcs B
OCHOBHOM B (DYHKLMOHarbHbIX 610kax perynupoBaHus.

CKOpOCTb W3MEHEeHWs aHanoroBblX CUrHamMoB — 3T0, MapameTp HACTPOWKW 3afalolnin, Hanpumep,
CKOPOCTb M3MEHEHUs1 MpU AuHamMuyeckon banaHcMpoBKke MW 3a4aloller orpaHNYeHns CKOPoCTU B (DYHKLIMOHANIbHOM
6roke orpaHMYeHNs CKOpOCTU.

AnuTenbHOCTbL MMNyNbca — 3TO NapameTp HaCTPOVKM.DYHKLMOHANbLHOrO 6noka MMNyrnbCHOrO BbIBOAA.
OTOoT napameTp 3adaeT MWHUMarnbHYl ONWTENBHOCTb WMAYNbCA, (HhOPMUPYEMOro WMMMNYSbCHLIM  PerynsTopoM.
[OnutenbHOCTb MMNYyNbCa OTCUYUTLIBAETCH B AECATLIX AOMSAX/CEKyHAbI.

TexHn4yeckme eanHULbI — 3TO NAPamMeTPbl HACTPONKM DYHKLMOHANbHBIX 6r1I0KOB onepaTnBHOro KoHTpons. C
NMOMOLLbIO 3TUX MNapameTpoB 3agaeTcs opmaT 4MCRa,. B KOTOPOM KOHTPOMupyemble napameTpbl (Hanpumep,
napameTp, 3agaHue, paccornacoBaHvWe  T. A.) BbIBOASTCH Ha\MHAMKATOPb! NULIEBON NaHenu.

4.5.2 B3anmHoe cooTBETCTBUE CUTHANIOB U NapameTpoB

Mpu koHMUrypnpoBaHuu, yHKLMOHAmNbHbIX BFOKOB Pa3HOTMMHOCTb CUTHANOB Ha COEAMHSIEMbIX BXOAaX He
ABndAeTca npenaTcTenemM And nx-coeanHeHus. E,EWIHCTBeHHO, 4yTO HeO6XO,D,I/|MO npn 3TOM y4nUTblBaTb - 3TO B3aMHOe
COOTBETCTBUE AManasoHa N3MEHEeHWS Pa3inyHbIX CUrHamNoB.

Hanpumep, ecnn BpemeHHON BbIXO4 TanMepa CBA3aTb C aHanorosbiM BXOAOM CyMmaTopa, TO 3HayeHue Ha
BXoAe cymmaTopa 6yaer.onpeaensTbCs COrnacHo cooTHoweHuo: X = 10*T.

B3aumHOe COOTHOLIEHME WUMEEeTCs He TOMbKO MeXdy HenpepbiBHbIMA CUrHanamu, HO W Mexay
HenpepbIBHbIMW CUrHaNaMmu, C:04HOW CTOPOHbI, M AUCKPETHLIMK C ApYroi. Ecnun, HanpyuMep, Bxo4 cymMMaTopa CBsi3aTtb
C BbIXOAOM IOrm4eckoro yHKUMoHanbHoro 6roka, To NpyM M3MEHEHWM CurHamna Ha BbIXOAe MOCMNedHero C Hyns Ha
eQUHWLY curHan Ha Bxofe cymmaropa,.bynet auckpeTHo nameHaTbes ¢ 0 Ha 1 (eanHuy unn %).

B3anmHo€e cooTBETCTBUE pPa3nnYHbIX CUrHanoB Ha BbiXoa4ax U Bxodax beHKLl,I/IOHaJ'IbeIX 6nokoB npueeaeHo B
Tabn. 4.3.

Tabnuua 4.3 - B3aMMHO€/COOTBETCTBME CUrHAINOB
CurHan Ha Bxoge

CurHan Ha Bbixoge 6510Ka (MLCTOYHMUK)

6noka (mprueMHuK)

AHanoroBbin, X,%

BpemeHHoOn, T

Yucnoson, N

OuckpeTHbin, D

Ananorosbin, X,% X=X X=10*T X=N X=0,npuD=0
X=1,npuD =1
BpemenHon, T T = yenas 4yactb X T=T T=0,1"N T=0,npuD=0
T=0,1,npuD =1
Yucnoson, N N = uenas yactb X N =10*T N=N N=0,npuD=0
N=1,npmD =1
[vekpetHoin, D D=1,npnX>0 D =1 npu niobom T D=1,npnN>0 D=D
D=0,npnu X<0 D=0,npnN<0
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4.6 Mopsapok o6cnyxmBaHuA (hyHKLMOHaNbHbLIX 6510KOB
4.6.1 UnknuyHocTb paboTbl

Linknorpamma paboTbl KOHTpOnnepa npegcraBneHa Ha pucyHke 4.8. Bpems umkna BbINONHEHUS MPOFPaMMBbI
none3oBaTens dukcupoBaHo n coctaenseT 0,1 cekyHabl. BHavane obcnyxuBaeTcs nepsbiii hyHKUMOHAMBHbLIN BOK;
3aTem BTOpoM W T.4. noka He OyaeT obcnyxeH nocnegHuWn yHKUMoHanbHbI 6nok. Korga Bpems B fpedenax
YCTaHOBIEHHOIO BPEMEHM LMKNa UCTeYeT nporpamMmma BHOBb NepenaeT K o6CnyXvnBaHWio NepBororyHKLMOHANBHOIO
6noka.

CeaHc ceTeBoro obMeHa C BEpXHVMM YPOBHEM YCIIOBHO MOKasaH B LMKMEe KOHTponnepa. Ha camom Aerne
ceTeBO 0OMeH HOCUT CryYalHbIA XapakTep Mo OTHOLLEHMIO K LMKITY KOHTpOoIepa.

F Y ;
1. CynTeIBAHKE
BXOAHbIX N epemMeHH bix

¥
2. BeinonHeHwne ogHoro
npoxoaa nporpamm
¥
3. YetaHoBKa
BbIXOAHBIX NepeMEeHHbIX
¥

4. CeteBoid obmeH
C BEPXHWM YPOEHEM

P

PucyHok 4.8 - Luknozpamma pabombsl KOHmposiepa

ObLee Bpemsi, 3aTpaumBaeMoe Ha obcnyxvBalue yHKUMOHaNbHbIX BokoB Tes M MHTEPdENCHOrO KaHana
TuH, BOMKHO ObITb MEHbLLE BpeMeHu Lukna, pasHoro 0,1 cek:

Tos + Tun < 0,1 cek
4.6.2 3apgepxka o6cnyxuBaHusi (pyHKLMOHaNbHbIX 611o0KOB

B kaxxgom umkne dyHKUMOHanbHbIA 610K nofyvaeT Ha CBOW BXOAbl CUrHasbl, BbIYUCMEHHbIE B NpeabiayLLeM
umkne pyHKUMoHanbHbIMK 610Kkamu, K KOTOPBIM AaHHbIA PYHKUMOHANbHBIA BOK NOAKMIOYEH MO KOH(Urypaumm.

LnknuuHocTe obcnyxuBaHust @YHKUMOHANbHBIX OnokoB NpMBOAWMT K TOMY, YTO 3agepxka B obpaboTtke
CUrHanoB 3aBUCUT OT Nopsaka NporpaMMUpPOBaHNS COEAMHEHHbIX Mexay COBoM yHKLMOHaNbHbLIX 6r10KOB.

Moatomy, Hanpymep, B cxeMe puc.4.9a obliasn 3agepxka obpaboTkn cocTaBnseT OAuH LMK, a B CXeMe puC.
4.96 — gBa uukna.

3710 06CTOATENLCTBO CREeAyeT yunTbIBaTh MPY NPOrpamMMmMpoBaHnn yHKLMOHArbHbIX G10KOB.

O6wan pexkomMeHAAUMA: ANS MUHUMWU3ALWUW, 330EPXKKU KenaTenbHOo, 4TOObl PYHKUMOHAmMbHbIN  Briok-
UCTOYHMK MMEN MEHbLUMA HOMER, YeM (YHKUMOHamNbHbIV B6noK-NpUemMHUK (BENWYMHA 3TOW pasHuLbl 3HAYEHUS He
nuveer).

Bx Beix
Func_Block {xx) 04 Func_Block (xx) 18

INF.1 01 01] ouT INP1]01 o1 ouUT

a) Homep Gnoka-MeTOMHYKS MeHBLS HoMepa BNoKa-NpUeMHWKa, Sa0eprKa - 0kH LMKN

S Bbx

Func_Block (xx) 04 Func_Block {(xx) 15

INF1 101 01 ouT| |[INP1]01 0] ouT

0) Homep Gnoka-vcTodHkka DonelWe HoMepa Dnoka-NpyvemMHKKa, 3adepHka - 0Ba Uvkna

PucyHok 4.9 - 3adepxka obcnyxusaHus
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5 CeTeBasi apxuTeKTypa
5.1 O6uwee onucaHue ceTn

KonTtponnep MWK-52H wnmeeT wuHTepdencCHbIM KaHan nocrnegoBaTenlbHOW CBA3W, C NOMOLLLIO KOTOPOro
KOHTpOnnepbl MOryT 06beauHATLCA B NMOKamnbHYIO UMW pacnpefeneHHyo yrnpaBnsaoLwylo ceTb. B ceTn KonTponnepsl
MoryT obmeHuBaTbCA MHpOPMAaLMEN, KaK C KOMMLIOTEPOM, Tak U Mexay COOOoN.

dunanyeckas opraHM3aumsa cetTn npeactasneHa B pasgene 5.2.

Jlornyeckasa opraHusauus cetn npeacraeneHa B pasgene 5.3 n nveeT cneayolie BO3MOXHOCTU, CETEBOIO
obmeHa nHdopmaumen:

1) o6meH nHopMaLmen mexay KoHTponnepamm (KOMNbOTEP SIBNAETCA QMCNEeTYEPOM CeTeBOoro obmMeHa),

2) 06mMeH MHdopMaLumern Mexay KOHTponnepaMm u KOMMNbTEPOM,

3) kombrHupoBaHHasa opraHm3auusa obMeHa, obGbeauHsALWas Bce MpevMyLlecTBa,AByX NepBbix /cnocoboB
ceTeBoro obmeHa.

5.2 ®uanyeckas opraHusaums cetm

KoHTponnepbl B ceTu cBs3bIBAOTCSA APYr C APYroM C NMOMOLLbIO BUTOW napbl MPOBOAOB. AnuHa NuHUK CBA3M
moxeT gocturate 1200 M (Ha OAHOM CermeHTe CeTu) B 3aBMCMMOCTM OT YCTAHOBMEHHOW CKOPOCTU Nepeaaydn AaHHbIX.
[ns yBenuyeHns ONuHbI MAHUM CBSI3N, @ TaKKe KONmyecTBa CErMEHTOB - UCNOMb3YI0T MaructpasbHble YCUNUTenu.

CeTb UMeET MHOTrOTOYEYHYH KOHUIypaumio 1 LUMHHYI Tononoruto. [ns NocTpoeHnsiiCeTn KoHTponnepos (4o
31), nNpegHasHayeHHbIX Ans obMeHa WHOpMaLMen C KOMMbIOTEPOM HeobxoAMMO AOMOMHUTENbHOE YCTPOWCTBO,
KOTOpoe mcnonb3yeTcs Ans npeobpasoBaHns nHtepdericos RS-232 B RS-485 - BIA-485 (unv USB B RS-485 - BINK-
52).

Ecnn koHTponepbl pasmellaoTca Heganeko Apyr oT Apyra (Hanpumep, B mpedernax OAHOro NMoMeLLeHust),
3KpaHupoBaTb NpoBoda He TpebyeTcs. Mpy 3HaUUTENbHBIX PACCTOSHUSX MEXAY KOHTPONnepaMm u Hanuyimm nomMmex Ha
NVHWUK NPeANOYTUTENBHO UCMONb30BaTb 3KPAHWPOBAHHYHO BUTYIO Napy.

K wmHTepdencHbIM BXOAaM KOHTPOMMEPOB, PaChOMOXEHHBIMIBrKPaHUX TOYKaxX COEAMHWUTENBbHOW NMHUK
Heo6XoAMMO MOAKMYMTE ABa TepMUHanbHbIX pesucTopa conpotvenedmem 120 Om (R1 u R2). lNogkntoyeHue
pesuctopoB k koHTpornepam Ne 01-30 He Tpebyetcs. TlogknoyeHne TepMUHAnNbHbIX pe3ucTopoB B 6roke
npeobpasoBaHus wuHTepdericos bBI-485 (BrA-52) cmotpu B 'pykoBOACTBE MO akcnnyataumm Ha Bl1A-485
(BMNMN-52). MopakntoveHne TepMUHanNbEHNX pe3ncTopoB B koHTponnepax MUK-52H cm. pucyHok 5.1, 10.10.

CTpyKkTypHasi cxema nogkntoyeHnst UHTepdENCHBIX Lenern nokasaxHa Ha puc. 5.1.

BMH-485 OnuHa NMHAK cBA3N g0 1200 M
R2 |a+f) RS-485 R1
= 1 j \ \ .- .
B-
RGMND _\.'
A J

N\ A A+v B- A+ B A+ B Av B-
MpeoBpasosarens 01 02 03 "&Tmo?ﬁzf‘s‘ 10 o
WHTEpgelicoB - YCTp
RS-232/RS-485 MIMK-E2H MAR-52H MHKS2H MAKS2H MHK-52H

* [InuHa omeemearneHuli om nuHuUU ¢es3ul o (npu ykazaHHOM criocobe nodkoYeHusi) ormkHa bbimb HauMeHbWwel.
RucyHok 5.1 - CmpykmypHasi cxema nooKryeHuss uHmepghelicHbix yerneu
5.3 Jlornyeckas opranusaumsa cetu
5.3.1 CeteBasi agpecauu1si KOHTPONIepoB

Kaxxgomy koHTponnepy MUK=52H, nogkntoyeHHOMY K CETU, MpUCBanBaeTCs YHWKarbHbIA NOrMYeCcKuini HOMep -
CeTeBOW afpec WAW, HOMEpP npubopa B ceTu. OTOT HOMep YCTaHaBNMBAETCs B MPOLECCE MPOrpaMmMUpPOBaHUsSt Ha
YPOBHE KOHpMrypauun,B npoLeaype «CMCTEMHbIE NapaMeTpbl» (CM. pasgen. 7).

[Mopsifok ceTeBbIX afpecoB B CETU HUKaK He CBA3aH C (OU3NYECKMM MOPSLAKOM BKIIOYEHUS KOHTPOSNEPOB.
CeTeBble @dpeca MOryT ycTaHaBnuBaTbcs B ntobon nocnegoBaTenbHOCTU UM UMETb MPOMYCKW.

Mpu ycTaHOBKe CETEBbIX aApECOB AOMKHbI BbINOMHATLCS CriedyoLlme npasmna:

* 3Ha4YeHWe CeTeBOro agpeca ycraHaBsnmaeTcs B npefenax 0-255;

* KOHTpOSfep, KOTOpbI y4yacTByeT B OOMeHe, He OOMKeH umeTb ceTeBol agpec, paeHbin 0. Mpu N=0
KOHTponnep NporpaMMHO OTKITIOYEH OT CETU, U HE pearMpyeT HU Ha Kakue 3arnpochl BHELLUHUX aOOHEHTOB, HO NPU 3TOM
LENOCTHOCTL CETU COXpaHSAeTCs;

* MakcuMaribHOe YMCIO KOHTPOnnepoB, 06beanHAEMbIX OOHUM CETMEHTOM CeTU, He AOMKHO npesbiwaTb 31.
Mpuucnons3oBaHMM MarMcTpanbHbIX YCUNUTENen KonMy4ecTBO KOHTPONNEPOB He JOIMKHO npesbiwaTth 250;

* B:.OQJHOW CETU He OOMKHO ObITb ABYX 1N 6ornee KOHTPONNepoB, UMEIOLLMX OOUHAKOBBIN CETEBOW aapec.
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5.3.2 Bo3moxXHOCTU 0O6MeHa uHdopmaLmen Mexay KOHTponsepamMmu

ObmeH uHdopMaumen mexay KOHTPOMnepamy OCYLLECTBNSETCS Ha YpOBHE BbIXOAOB W/MNN napameTpoB
byHKUMOHanNbHbIX 61OKOB.

WHuumanuzaumio obmeHa uHgopmaumein mMexay KOHTpornepamu NpousBOAWT MacTep-yCTPOMCTBOnCETN —
KOMMbIOTEP UMW APYro KOHTPONMep, nockinias B CeTb CreuMarnbHylo LIMPOKOBELLATENbHYIO KOMaHAy., O Havane
ceteBoro obmeHa. KowmnbioTep (Mnu ApYron KOHTpPOMMep) SABMsAACb AWCNeT4epoMm ceTeBoro obmeHa, npoBoAuT
CMHXPOHM3ALUMIO W KOHTpOnb Hag obmeHom no cetn. KoHTponnep (Aaucnetyep ceTeBOro0bMeHa) [[OpKeH
ucnonb3oBaTh pyHKUMOHanbHbIM 6ok LAN_SV(1).

dunanyeckas opraHM3aumsa cetTn npeacrasneHa B pasgene 5.2.
Mpu cBA3M yHKLMOHaNbHbIX 610KOB Yepes ceTb MMeeTcs psg 0coGeHHOCTEN:

* HenocpeacTtBeHHO CBA3bIBaTb (OYHKLMOHANbHbIE OrOKM 4epe3 CeTbyHENb3A - WAns.«Takonh CBA3N
UCMNOnb3yHTCs OBa crneuunanbHbiX yHKUMOHanbHbIX 6rnoka: 6nok uHtepderncHoro BbiBoga LAN_OUT(04) n 6nok
uHTepdericHoro Beoga LAN_IN(03).

* Ecnu BbIXxogHble curHanbl Kakux-nmbo dyHKUMOHanNbHbIX OMOKOB AOIMKHbI MepegaBaTbCA B Apyrue
KOHTpOnnepsbl, COOTBETCTBYIOLME BbIXOAbI (PYHKLMOHamNbHbLIX 610KOB N0 CTaHAapPTHOM Npoueaype KOHPUIyprpoBaHus
NOAKNI0YATCH K BXoAaMu yHKUMOHanbLHoro 6noka nHtepgencHoro soisoga LAN_OUT(04).

» Ecnun kakne-nnbo dyHKuMoHanbHble 6MoKn 0QHOro KOHTponnepa AOMKHLI NPUHUMAaTE CUrHarnbl OT ApYyroro
KOHTponnepa, Ux BXOAbl NO CTaHOAPTHOW KOHMrypaumm COeauHSITCA C BbixoAamusbnoka mHTepdencHoro seoga
LAN_IN(03).

* OanH hyHKUMOHanbHbIM 6nok uHTepdericHoro BeoganLAN_IN(03) opraHusyeT cBA3b TONbKO C OL4HUM
dyHKUMOHanNbHbIM ~ OrokoM  uMHTepdpenicHoro BeiBoga LAN_OUT(04) ppyroro koHTponnepa. Ecnu  gaHHomy
KOHTponnepy Heobxooumo CBA3aTbCA C HECKONbKMMM KOHTpONnepamu;»B Hem HEoBXoauMmo 3anporpaMMmpoBaTh
HEeCKONbKO PyHKUMOHanbHbIX 6rokoB nHTepdencHoro seoga LAN_IN(03).

« B dyHKkuMoHanbHOM 6noke wuHTepdericHoro..Beoda. . LAN_IN(03) wycTaHaBnMBaeTcsa ceTeBon agpec
KOHTpOrnnepa-ucToyHuKa, T.e. TOro KOHTpornepa, oT KOTOPOro byAyT NonyYeHbl aHHbIE.

* B kaXk@OM KOHTposnnepe MOXeT yCTaHaBnMBaTbCs MBoe YMCro PyHKUMOHAMNbHbLIX 61O0KOB MHTEPAENCHOrO
BBOAA-BbIBoAA. Kaxabli KOHTPOMNNep MOXeT nepefaBaTtb B CETb NPOM3BOJIbHOE KONUYECTBO CUrHAmMOB.

B kauecTBe npumMepa Ha puc. 5.2 nokasaHa €BA3b. ABYX KOHTPONMEPOB, UMetoLLMX ceTeBble agpeca 05 n 11.

Mpn gaHHOW KOHUrypaunm:

1) Bxog 01 6noka aHanorosoro Bbixoga 5-AOT(08) koHTponnepa Ne1 yepes ceTb noaknoyeH kK Boixogy 01
6noka cymmupoBanusa 01-SUMM(13)-02 koHTponnepa Ne2.

2) Bxog 01 6noka nornyeckoroMIIN 6-OR(21) konTponnepa Ne1 yepes ceTb noakmntoyeH K Boixogy 01 6noka
norndeckoro N 2-AND(19) koHTponnepa Ne2.

Bonee nogpobHo Gubnnoreka n onucaHve yHKUMOHarbHbIX GI0KOB, B TOM Yucrie 6r0KoB MHTEPMENCHOrO
BbiBoga LAN_OUT(04) n uHTepdencHoro BeoganLAN_IN(03) npeactaBneHbl B pyKOBOACTBE MO 3JKCMiyaTaumm
MPMK.421457.005 P32.

Koutponnep He? Kontponnep Hel

Cetesoit appec He2 1\ Cetesoit agpec Hel
_ Koutponep

_______ G ANINO3) 4
——————————————————— \  Diiz=0,

a
&
]
£

; 02[0uT_1 LA P

DYHKUNOHANLHKWI___| | [P2aBEV=2 o3 ouT_2
& - = ~alos nBikes 04| OUT_3
DAOK HCTOMHNKA =3 os[BOT4

04 SP_1=0. 06] OUT_S diNT 01

07| OUT_& diN2 02

OSMEMLEO.  foslGOT 1
- 03 OUT_5
06 $P_2=0. T
0T MER_2=0. njour_i1o
12 {OUT_1
12 [O0T_12
=

PucyHok 5.2 - Ces3b 08yx KOHMPOIIepos Yepes yHKYUOoHasbHble 6510Ku UHmMepgelicHo20 8800a-8bi800a
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5.3.3 Bo3MoXHOCTU 0GMeHa uHopmaLmeil MeXxay KOHTPOoNiepaMmu U KOMMNbLIOTEPOM

MHnumanuszaumio obmeHa mHdopmauunen Mexgy KOHTpornepamMu MpOu3BOAUT MacTep-yCTPOWCTBO CETU -
KomnbloTep. B ceTn Bo3amoxHa cBSA3b Mexay NobblM KOHTPONNEPOM U KOMMBbIOTEPOM.
dunanyeckas opraHMsaumsa cetTn npeacrasneHa B pasgene 5.2.

KomnbloTep MoXeT B3auMoaeiCcTBOBaTb C KOHTPOMNEPOM Ha CNeAYLLNX YPOBHSAX:

- Ha ypOBHE BXOAO0B-BbIXOA0B (PyHKLIMOHaNbLHOro 6roka,

- Ha ypOBHE MpOrpaMMMpyembiX PErMcTpoB — napameTpoB (yHKUMOHanbLHOro 6moka (CM. Mopenb Groka
puc.4.5).

MNpyn obmeHe wHopmaumeln ¢ yHKUMOHaNbHLIM OrOKOM ykasbliBaeTcs Homep Oroka, a npu obmeHe c
nporpaMMupyembiM1 PErMcTpamm - HoMmep perucTpa.

KoMnbioTep nocbinaeT KOHTPONepy 3anpoc Ui KoMaHay v nony4aeT oT KOHTPOriepa,CooTBETCTBEHHO OTBET
unn nopTeepxaeHve (cm. puc. 5.3). 3anpoc nockinaeTca KOMMbHOTEPOM MPUs=HEOOXOAUMOCTU «MOY4nTb OT
KOHTponnepa (dyHKUMoHanbHoro 6rioka) kakyr-nmbo nHdopmMauumio.

3anpoc NAPAMETP

Ne
A
v

Per Mpr Iug Bx Bux Mpw OW OT
) ©

Otger

Homanga SABIAHHA BUXIA

MonTBepaeHNE -~
v

A

KomneoTep

PucyHok 5.3 - Budbi coobuweHull npu cesasu ¢ KoMsiomepom

MonyyuB 3anpoc, KOHTPOSNEP FOTOBUT TPEBYEMYIo.MHOPMaLIMIO U NepeaeT ee KOMMbIOTEPY B BUAE OTBETA.
KomaHga nocbinaeTcs KoMMbTEPOM MpY HEOBXOAUMOCTU N3MEHUTBINapameTpbl HAacTPoiikv Grioka.
Mony4ne KOMaHay, KOHTPOSINEP ee UCMOMNHAET. U NepeaaeT KOMMNbIOTePY NOATBEPXKAEHME.

KomnbloTep npu o6meHe uHcopmMmaumeit ¢ KOHTponsiepaMmyu UMeeT psif, BO3MOXHOCTEN:

* 3anpocuTb 3Ha4yeHne curHana Ha nobom Bbixoae nkboro 6noka B NobOM KOHTponnepe.

» 3anpocuTb 3Ha4eHne NbOro NapameTpa HacTpowkKu noboro 6rioka B I06OM KOHTponnepe.

* N3ameHuTb 3HayeHue noboro napametpa noboro 6rnoka B MobomM KOHTpornnepe.

* OcyLecTBRATL MNyCK/CTON NPOrpamMMHOrO 3aJaTymka.

+ 3anpocutb Hanuuue owmbok B nbom. KoHTponnepe. lpu paboTe ¢ onepaTtMBHLIMKM NapameTpammu
KOMMNbIOTEP MOXET 3anpalumBaTb U UBMEHATL TE XXe NapaMeTpbl, KOTopble HabnaaeT 1 U3MeHsIeT onepaTop, paboTas
C NMUEBOW NaHeNbIo KOHTponnepa (CM. . 6).

5.3.4 Bo3MOXHOCTU KOMOGMHUPOBaHHOM opraHu3auum obmeHa uHdopmauuven mMexay KOHTpornnepamu
M KOMNbHTEPOM

KomGuHMpoBaHHasa opraHugauums obmeHa, obbegnHAET BCce NpenmyLLecTBa ABYX NepBbIX CNOCOO0B CETEBOrO
obmeHa:

1) obMeH mHOoPMaLMeEn Mexay KOHTponnepamm (4epes KoMnbloTep),

2) o6meH uHdopMaLner Mexay KOHTpornnepaMm n KOMMNbITEPOM.

Jlornyeckas opraHunsaums KoMOMHMPOBAHHOTO OOMeHa No CeTV UMEET CneayLne BO3MOXHOCTU:

1) npu obmeHe\ nHopmaumen Mexay KoHTpornepamu (KOMMbloTep SIBNSETCS AUCTNETYEPOM CETEBOrO
o6MEHa), = KOHTponnepbl NepeaaT MHPOPMaLMIO MO CETU OT OAHOTO - APYrOMY C NMOMOLLbIO (OYHKLMOHAmNbHbIX O10KOB
ceTeBoro obmeHa,

2) ' AaHHasa nepenaBaemasa MHgopMauus (Mexay KOHTponnepamu) no CeTu OKa3biBaeTCa AOCTYMHOW U
KOMMbIOTEPY.

Taknm o6pa30M, KOM6VIHI/IpOBaHHaF| opraHusauuna obmeHa npenocTtaBnAaAeT BO3MOXHOCTb cAeNnaTb ,CI,OCTyI'IHOVI
Mchopmauvno npn ceaHce obmeHa MexXxay KOHTponnepamm cpady HEeCKOJ1bKUM aboHeHTaM ceTu: KOMNbOTEPY U
OAHOMY Ui HEeCKOJTbKMM KOHTpOJ1nepam. YTo TemM cambiM COKpallaeT BpeMs A0CTyna K AaHHbIM U nepuoa obmeHa no
ceTn.
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5.4 KoMMyHMKaLMOHHbIe PYHKLMN

CBsi3b KOMMbIOTEPA C CETHIO KOHTPOMIEPOB OPraHMU3yeTcs Ha TPEX YPOBHAX: (PU3NYECKOM, NHEOPMALIMOHHOM
U TPaHCNOPTHOM.

Dn3nYeCckUin ypoBeHb NpefHa3HavyeH ans reKTPUYECcKon CBA3N Mexay KOMMbIOTEPOM U KOHTponnepamn. Ha
U3NYECKOM YpOoBHE McMonb3yeTcs MHTepdenc RS-485. dusnyecknii ypoBeHb OpraHM3auum CeTu NpeAcTaBrieH B
pasgene 5.2.

MHopmaLmMoHHbIN ypoBeEHb NpuaaeT nepefaBaembiM cOobLLEHNAM onpeaeneHHblnhopmaT nepegaBsaeMoro
Kagpa: Ha nepegatollen cTopoHe fobaBnseT K coobLeHMAM aapec YCTPOWCTBaA, (PyHKUMOHamNbHbIA KO onepaumm 1
6anTbl KOHTPOMLHOM CyMMbl, @ Ha MPWEMHOW CTOPOHE BblAENSET AaHHbIE U KOHTPOMMUPYET KOHTPOMbHYIO. CyMMY
coobueHus. Cmbicn coobLeHns Ha MHEPOPMaLIMOHHOM YPOBHE He pacLuMdpOBbLIBAETCS.

TpaHCnopTHLIN  ypoBEHb  POPMUPYET CMbICIIOBOE  codepxaHue cooOLleHuss npu  nepedade u
pacLMdpOoBbLIBAET CMbICI 3TOr0 CO0BOLLEHMS NpU NpUemMe.

WHTepdpenc koHTponnepa npefHasHayeH AN NporpaMMUpPOBaHUS M KOHUrypupoBaHus npubopa, ons
UCMOMNb30BaHNA B KavecTBe YyAaneHHOro KOoHTponnepa npu paboTe B COBPEMEHHbIX CETHAX ynpaBneHus u cbopa
nHdopMauum (npuema-nepeaaym komaHa v gavHbix), SCADA cuctemax v T.n.

MpoTtokonom cBs3u no mHTepdency RS-485 asnaetca npotokon MODBUS pexum RTU (Remote Terminal
Unit).

Ona paboTbl HEOBXOAMMO HacTPOUTb KOMMYHUKALMOHHbIE XapaKTepPUCTUKM KOHTposnepa Takum obpasom,
4yTOObI OHWM coBnaganu ¢ HacTponkamm obmeHa AaHHbIMUM KOMMbIOTEPA U OPYrUX KOHTPOMMEpPoB. XapaKTepuCTUKM
ceTeBoro obMeHa HacTpanBalTCA Ha COOTBETCTBYHOLLEM YPOBHE KOHpUrypauum, cM. pasgen 7.

Mpu o6MeHe no MHTepdencHOMY KaHany CBSA3MW, ecnv NPOUCXOAUT Nepeaada AaHHbIX OT KOHTporepa B ceTb,
Ha NnMLEeBON NaHeNN KOHTponnepa muraet nuaukatop IHT.

dopmupoBaHue obnacT nporpaMMmMpyemMblX PErmcTpoB KOHTponnepa.npeacTaBsneHo B pasgene 5.4.1.

KonuuyecTtBo 3anpalumBaeMbiX permcTpoB He OOIMKHO.-ApeBbiwaTth 16. Ecnu B kagpe 3anpoca 3aka3aHo 6onee
16 peructpos, koHTponnep MUK-52H B oTBeTe orpaHM4MBaeT nx KONNMYECTBO A0 NepBbiX 16-Tn perncTpos.

Mpu nporpamMmmupoBaHMn C KOMMblOTEpa HEOOXOOUMONKOHTPONMPOBaTL AManasoHbl M3MEHEHWUS 3HayYeHui
napameTpoB, yka3aHHble B Tabnuuax 4.1-4.2.

Ons obecneyeHns MUHMMAanNbHOrO BpEMEHWMmpeakuMnm Ha 3ampoc oT OBM B koHTponnepe cyliecTByeT
napameTtp - «Tamm-ayT Kagpa 3anpoca B CUCTEMHbIX TakTaxmkoHTponnepa 1 Takt = 250 mkc». MuHumanbHO
BO3MOXHbIE TaliM-ayTbl AN pa3nuMyHbIX CKOPOCTEW NpUBEAEHkl B Tabnuue 5.1:

Tabnuua 5.1 - Taim-ayT kagpa3anpoca

Bpems nepepnauv Tanm-ayr,
CkopocTb, 6UT/C 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

Bpems nepegain kagpa 3anpoca - naketa ns 8-my 6anT onpeaensieTcs COOTHOLLUEHVEM
(rge: oovH nepegaBaeMbivi 6anT = 1 ctapt 6ut+ 8 6KT + 1cTon 6uUT = 10 6UT):

10 ouT * 8 GanTt
Tnepepaum = 1000 * ----------------mo-mmm , MCeK
V 6ut/cek

Ecnn Habnwopatotcs vacTele cbou npu nepefgade faHHbIX OT KOHTpomnepa, TO HeobxoaAWMO YBENnuUYUTb
3HayeHue ero Tanm-ayTa, HO Npu 3TOM YYeCTb, YTO HEOOXOAMMO YBENUYUTL BPEMSI MOBTOPHOrO 3anpoca ot 3BM, T.k.
BCeraa Bpems NOBTOPHOro 3anpoca JomkHO BbiTh Gonblue TanM-ayTa KOHTpornnepa.


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

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

5.4.1 ®opmupoBaHue obnacTu NporpaMmMmMpyeMbIX PpermcTpoB

Ha pucyHke 5.4 npvBegeH npumep pacnpeferneHus 6a3oBbiXx agpecoB NapaMeTpoB DyHKUMOHalb
GrokoB, YTO onpeaensieT chopMUPOBaHHYO 06MacTb NPOrpaMMUPyEMbIX PETMCTPOB KOHTpOIIepa.

Bazoeeliid agpec Gnoka N2 01 —

Bazoeeild anpec Bnoka N2 02 —»

Bazoeelil agpec Gnoka N2 05

Bazoeeild agpec Bnoka N2 03 —»

basoewin agpec bnoka MNe 04 —

Bazoeeil anpec Bnoka N2 06 ——»

nporpaMmmMmpoBaHus (cm. pasgen 7).
nepeoro csoncTBa (ans 6Grokos
BbIOENATCA aBTOMATUYECKU, A
cyLlecTBylOLMX agpecoB. Hanpum
Oynet 0+4, TO eCcTb €ro CBOWCT

cBoVicTBaMu NepBeblit agpec 6yaet 0, a Ana cnegyowero agpec

ayT 3aHUMaTb pbl ¢ 4 no N.

cBomncTBa GNOKOB B pernctpoBor obnactu, n ux agpecauus (npsmas) B
1 caMOon Nporpammsil.

3710 nossonseTt 3adukcup
JanbHenwem He bygeT 3aBUCeTb OT U3

— Homep napameTpa unu Homep Bblxoga) 3aBWUCUT OT HOMepa,
B npouecce NporpaMMMpoOBaHWs, U3MEHeHWe 3TOro HoMepa, Hanpumep, C Lenblo
YHKUMOHanbHbIX 6rokos, GyaeT TpeboBaTb M3MeHeHust HacTponkm B SCADA-

KocBeHHas a
KOTOpbIA MpucBanBaeTcs
U3MEHUTb MOPSAOK BbIMOIH
cucteme.

a bits, 1 Stop Bit (No Parity Bit)

ant bit) Mnaawmin 6UT NnepefaeTcs NeEPBbLIM.

ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS k x 8 BITS 16 BITS

<16 — KONMYECTBO 3anpalumMBaemblx perncTpoB. Ecnu B kagpe 3anpoca 3akasaHo 6onee 16 perucTpos,
koHTponnep MAUK-52H B oTBeTe orpaHnyMBaeT Nx KONMYECTBO A0 NepsbiX 16-TM perncTpos.

.4.2.2 Device Address. Aapec ycTponcTea
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Agpec koHTpornnepa (slave-yctponctea) B cetun (1-255), no kotopomy obpawaetca SCADA cuctema’(master-
YCTPOMCTBO) CO CBOMM 3anpocoM. Korga yaaneHHbI KOHTPOSfep NochbifiaeT CBOW OTBET, OH pa3MellaeT 3TOT Ke
(cobCTBEHHDIV ) agpec B 3TOM nore, YTobbl master-ycTponcTBO 3HaNO kakoe slave-ycTpoiMcTBO oTBEYaET Ha 3anpac:

5.4.2.3 Function Code. ®yHKUMOHaNbHbLIA KOA onepauun

Kontponnep MUK-51 nopgoepxmBaeT cnegytowme dpyHkummn npotokona Modbus RTU «Mukpon»:

Function PyHKUMA MeTopn apgpecauuu
03 YrteHne pernctpa(os) (Ne+1) Henpsvas agpecauus
04 YrteHne napameTtpos(Ne+1) Henpswvas agpecauus
16 3anucb NnapameTpoB Henpsamas agpecauus
65 3anucb NnapameTpoB Mpamas agpecauus
74 YTteHue napameTpoB Mpsavas agpecaums
80 NHuumanumsaumna obmeHa no cetu
81 O6MmeH no cetn

KoHnTponnep MUK-51 nogoepxmBaeT cnegytowme dpyHkuun npotokona Modbus RTU «Modicon»:

Function DYHKLUMSA MeTtoa.agpecauumn

03 UrteHune n 3anucb napameTpos (Ne+1)* Henpsawas agpecauus
YteHne pernctpos (Ne+200)**

16 3anncbk napameTpoB Henpsmas agpecauus
65 3anucb NnapameTpoB Mpamasa agpecaums
74 YTteHue napameTpoB Mpsivas agpecaums
80 MHnumanusaums obmeHamno-cetu
81 O6meH no cetn

Moapo6HbI hopmaT hyHKLMOHANbHbBIX KOAOB Onepauvn npeacTaeneH B pasgene 5.4.4.

* Ons yTeHnsa/3anucy 3HavyeHui napameTpoB, 6r10KOB, HE0BX0AUMO NCNONb30BaTh CreayoLLyo opmyny:

MNopsiakoBbIN HOMep 6noka*256+(1+((Homep napameTpa 6noka -1)*2))=Pernctp 4yteHus/3anucu
CBOWCTB Onoka

Hanpumep, ecnu HeobxoouMo cuuTaTh/3anucaTtb. 3HaveHve napameTtpa SP (Homep cBovictBa 12) 6noka
USER(63) ¢ nopsgkoBbiM HOMEpPOM 2, TOo RO hopmyre:

2*256+(1+((12-1)*2))=535
** ANa YTeHns 3HaveHnn BbIxodoB 610KOB, HEOBXOANMO MCMNOMNb30BaTh CrieaytoLyto opMyny:
MopsakoBbIn Homep 6noka*256+(Homep Bbixoga 6noka +200)=PerucTp YteHus Bbixopa G6noka

Ecnn Bbixoa 6noka — BeLLECTBEHHBI, TO 3TOT BbIXOA pe3epBupyeT 2-a perncrpa, pacCMOTpUM Mpumep,
HeobXxoAMMO paccuuTaTb BCE PErUCTPbl AN BbIXOA0B dyHKUMoHanbHoro 6noky AIN(05) ¢ nopsakosbiM Homepom 1, To

no copmyrne:
Bbixog dErr: 256+1+200=457;
Bbixog dMAX: 256+2+200=458;
Bbixog dMIN: 256+3+200=459;
Bbixog OUT.SCAL: 256+4+200=460;
Beixog OUT: 256+(5+1)+200=462
,rae (5+1) - 5.- Homep Bbixoga OUT;

1 - Bbixog OUT.SCAL — BeLLeCTBEHHbIN 1 pe3epBUpYyeT 2 PErncTpbl.

5.4.2.4 CRC Check. None 3Ha4yeHUs1 KOHTPONbLHOW CYMMbI

3HayeHue 3TOoro nmons - pesynbTaT KOHTPOMS C MOMOLLbI LMKNMdeckoro usbbiTovyHoro kopa (Cyclical
Redundaney Check -CRC).

Mocne dopmupoBaHus coobleHus (address, function code, data) nepegatoLee ycTponcTBo paccuntbiBaeT
CRC koa v nomewaet ero B KoHel coobuweHus. lMpuemHoe yctpornctBo paccuutbiBaeT CRC koag npuHsitoro
coobuleHus n cpaBHuBaeT ero ¢ nepeganHeiM CRC kogom. Ecnn CRC koa He coBnagaeT, 9TO 03HAYaeT 4YTo umeeT
MEeCTO KOMMYHUKaLMOHHasA owwmbka. YCTPOWCTBO He BbINOMHAET AEWCTBUMN U HE AaeT OTBET B Crnydvae OBGHapyxeHus
CRC0uwmnbku.
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MocneposatenbHocTb CRC pacyeTos:

. 3arpy3ka CRC peructpa (16 6uT) egnHnuamm (FFFFh).

. Uckniovarowee UIN ¢ nepebiMu 8 6uT Baita coobuieHus n cogepxumbim CRC peructpa.

. Cosur pesynbTarta Ha oguH 6uT Bnpaeo.

. Ecnn casuraemein 6ut = 1, nckniovarowee UINU cogepxmmoro peructpa ¢ A001h 3HaueHrem.

. Ecnu caBuraemein 6uT Hynb, NOBTOPUTL LWar 3.

. MoBTopATL Warn 3, 4 n 5 noka 8 caBUroB He ByayT MMETb MECTO.

. Uckntouatowee UNKM co cneayowmmmn 8 6ut 6anTa coobuweHusa n cogepxmnmeiMm CRC pernctpa.
. MoBTOpPATL Warn ot 3 0o 7 noka Bce GanTbl coobLeHnss He obpaboTatoTes.

. KoneuHoe cogepxumoe perncrpa n 6yaeT 3Ha4eHUeM KOHTPOSbHON CyMMBI.

O©CoONOUOTHAWN-=-

Korga CRC pa3smellaeTcs B koHUe coobuieHuns, mnaawmin 6ant CRC nepenaetcs nepsbiM.

5.4.3 NMpumep pacuyeTa KOHTponbHoM cymMmbl (CRC)
Mpumep pacyeTa KOHTPOMNbHON CyMMbI Ha s3bike CU:
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++ ; /7 crc XOR with data
bit_counter=0; // reset counter
while ( bit_counter < 8¢0)

if ( crc & 0x0001 )

{
crc,>>= 1; // shift to the right 1 position
crc ~= OxA001; // 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


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

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

5.4.4 ®opmat (hyHKLUMOHANbHbLIX KOAOB Oonepauum

5.4.4.1 YteHune 3HauYeHus Bbixoaa pyHKLUMOHaNbLHOro 651oka (agpecauus Henpsimas)

®yHKUMOHaNbHbLIA Koa onepauum 03

03 Read Output Reg Indirect Address

LIZANTAN.COM

QUERY RESPONSE

3anpoc OtBeT

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) 3
5 QuantityHI quantity 5 DatalLO Datal'O (WordHI) 2
6 QuantityLO 6 CRC_LO DataHI (WordLO) 1
7 CRC_LO 7 CRC_HI Datal O (WordLO) 0
8 CRC_HI CRC_LO
CRC_HI

lne, 1,2,3 ... - HoMep GainTa;
quantity — konM4ecTBO pPerncTpoB (ABYX GaNTHbLIX);
QuantityByte — konnyecTBO 3anpalumMBaemblx 6anT AaHHbIX (32BUCUT OT TUNa AaHHbIX).

5.4.4.2 YteHue napameTpoB (Henpsimasa agpecauus)
®PyHKUMOHaNbHbIA Koa onepauuu. 04

04 Read Property Reg Indirect 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 DataHlI
5 QuantityHI quantity 5 DatalLO
6 QuantityLO 6 DataH]I
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)
®PyHKUMOHaNbHbIA Koa onepauum 16

16 Write Property Reg Indirect Address

QUERY
3anpoc

Field Name

Device

XX

Function

16

DataAddressHI

block_num

DataAddressLO

prop_num

DataQuantityHlI

DataQuantityLO

ByteQuantity

N[O [W[N]|—

DataHI

©

DatalLO

—_
o

DataHI

=N
=N

DatalLO

=y
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

N[O |[W[N]|—

CRC_HI

5.4.4.4 3anucb napameTpoB (npsimMasi agpecauus)
®yHKUMOHaNbHbLIA KoA onepauum 65

65 Write Property Reg Direct Address

QUERY
Banpoc

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHlI

DataQuantityLO

ByteQuantity

0N/ {fwW|[N]|=

DataHI

DatalLO

DataHI

DataLO

CRC_LO

CRC_HI

RESPONSE
OTBeT

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHlI

DataQuantityLO

CRC_LO

| N|O|oh[W[N]|=

CRC_HI

LIZANTAN.COM
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5.4.4.5 YteHune napameTpoB (Npsimas agpecauus)
®PyHKUMOHaNbHbIA KoA onepauum 74

74 Read Property Direct Address

QUERY RESPONSE
3anpoc OtBeT
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 DatalLO
7 CRC_LO 8 CRC_LO
8 CRC_HI 9 CRC_HI

5.4.4.6 NHnumanusauma obmeHa no cetn, ooOmMeH no cetTn

®dyHKUMOHanNbHbIE koAbl onepauuu 80, 81

80 InitEXCHANGE
81 EXCHANGE

XX

81

block_num

0

0

quantity

XX

XX

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

1 Device XX 1 Device

2 Function 80 2 Function

3 NumBlockLanHI block_num 3 NumBlockLanHI

4 NumBlockLanLO 0 4 NumBlockLanLO

5 QuantityHI NOT USE 5 DataQuantityHlI

6 QuantityLO NOT USE 6 DataQuantityLO

7 CRC_LO XX 7 ByteQuantity

8 CRC_HI XX 8 1DataHI

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

XX
XX
XX

XX
XX
XX
XX
XX
XX

Foe: «NOT USE» - npon3BonbHOE 3HaYeHNE.
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5.4.4.7 3anucb CUCTEMHbIX PErMcTpoB
PyHKUMOHaNbHbIX Koa onepauum 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 CocTosiHne
DataAddressLO |Command QuantityLO (State
1 PRG_STATUS OxFF RUN
Pexum paboTbl 0 PROGRAM
2 CHANGE_EN 0 Disable
PaspeLlleHve nameHeHus OxFF Enable
3 LOAD(RAM)
3arpyska nporpammsl
4 SAVE(EEPROM)
CoxpaHeHne B EEPROM
5.4.4.8 YteHne cuCTeMHbIX perucTpoB
®PyHKUMOHaNbHbLIA Kog onepauuu 77
77 Read SYS registers
QUERY RESPONSE
3anpoc OtBeT
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  |DataHlI
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

LIZANTAN.COM


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

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

6 OnepaTuBHOe ynpaBrneHue
6.1 dnemeHTbLI onepaTUBHOrO ynpaBneHus

Ons nydwero HabnogeHnsa n ynpaBrneHnst TeEXHONorm4yeckum npoweccom koHtponnep MNK-52H obopyaosaH
aKTUBHOW YeTbipexpaspsgHon undpoBor mHAaMKaumen. [Ons oTobpaxeHuss M3MepsieMor BerMuYMHbl UCMHosb3yeTea
oucnnen NMAPAMETP, 3aganHon Toukun - aucnnei SABOAHHA, 3HauyeHns ynpaBnsowero Bo3gencTeus = aucnnen
BUXIO. JvueBass naHenb KOHTponnepa COAEPXWUT HeobOXoaumoe KONMMYecTBO knasull  OBCHY>XVMBaHUSH, 1
CUrHanu3auMOHHbIX CBETOAUOAHBLIX MHOWKATOPOB ANS PasfUYHbIX CTaTyCHbIX PEXMMOB W/ CUTrHanoB. BHewHun Bua
NMLEBON NaHeNn 1 3NeMeHTOB ONepaTUBHOIO ynpasneHus koHTponnepa MUK-52H npueegeH Ha puc. 6.1.

HasHaveHus aneMeHTOB onepaTuBHOro ynpasneHus koHTponnepa MWK-52H - aucnnees, cBeTOAWOAHbLIX
WHOMKaATOPOB 1 KraBwuLl NpuBeaeHo B pasgenax 6.1.1-6.1.3.

}/ Oucnnen KAHAI

Owucnnen
NAPAMETP J
A NAPAMETP =r Mpr lha Bx Bux Mpm OW OT |
¢ s o 00000080
[Oucnnen = ony y
3ABOAHHA OPY _ | -
\ .cv ' - \=

_BABHAH HA BUXIO aen gs.q 3Haq
A\ Ors _W
e e ( CeeToanogHble
v/ o MHAMKATOPbI

Oucnnen
BI/IXI,EI,/

PucyHok 6.1 - OnemMermbi.onepamusHO20 YrpasreHus

6.1.1 HasHa4yeHue gucnneeB NMLEBOMN NaHenum

Oucnnen HasnauyeHue aucnnes
o NAPAMETP B pexume PABOTA uHanumpyeT 3HaveHue BbIGpaHHOW n3mepsieMol BEMUUYNHbLI, PErynupyemon

BEeJMN4YUHbI N T.N.

B pexunme NMPOrPAMMUPOBAHWE nHavumpyeT HoMep BbIGpaHHOro napameTpa.

e 3ABOAHHA B pexume  PABOTA wuHOMUMPYET 3HayeHMe 3adaHHOM TO4YKM BbIOPAHHOTO  KOHTypa
perynupoBaHus WK, 3HaYeHWe 3aJaHHOW TOYKM BblGpaHHOrO MPOrpaMMHOr0 3agaTyuka Wnu
[pyroe 3HayeHue TEXHOROrMYeckoro napameTpa.

B pexume MPOFPAMMUPOBAHWE vHamumpyeT 3HayeHne napameTpa nporpammyvpoBaHns Unm
KOHpUrypaumnmn.

e BUXIAO B pexume PABOTA uHOMUMPYET 3HAYeHWE YNpaBMsHLLEro BO3AEWCTBUS, MO4aBAaeMOro Ha
aHanoroBbI UNU UMMYNbCHBIA BbIXOL, YCTPOWCTBA UMM CUrHamM MOMOXEHUST UCMONMHUTENBHOIO
MexaHu3Mar(B,%) BelbpaHHOro perynsatopa. MHauuupyeT 3HayeHne yrnpasnsiowero Bo3aencTems
3afaTuyiika BbIGPaHHONM NOMb30BaTENbCKOW NaHEeNU MHAUKALMK U yripaBeHust.

B ‘pexume [MPOrPAMMUWPOBAHME Ha [aHHbI  guchnel  BbIBOOATCA — 3HAYEHMs
BCROMOraTenbHbIX MapaMeTpoB.

e KAHAN B pexume PABOTA wuHAMUMPYET HOMep BbIOPAHHOINO KaHamna perynatopa, MporpaMMHOro
3agatuuka, Homep Norb30BaTeNbCKON NaHenu.

B pexxume NMPOMPAMMUNPOBAHWE nHanumpyeT HOMep YPOBHS NPpOrpaMM1pOBaHUs.
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6.1.2 Ha3sHauyeHue cBeTOANOOHLIX MHAUKATOPOB

Nuaukatop HasHavyeHue uHaukaTtopa
e Per CBeTtutcsl, ecnu BblbpaHa mnaHens uHOUKauyuu U yrnpaeneHus peaynsmopom. (PID(60),

PID_CAS(61), PID_IMP(62), D_PID(95) unu D_PID _1(96)).
lMepeknioyeHne HoMepa PerynsTopa OCYLIECTBNsSeTcs ¢ NomoLblo knasuw “Nekn T m “NekHd .
MakcumanbHoe KONMYecTBO perynsaTopos 3a4aeTcs Npy nporpaMmMmupoBaHum«(resbonee 9).

e Mpr CBeTutcs, ecnu BblbpaHa naHens UHOUKauuu U yrpaeneHusi npospamMmHbIM 3a0amyukom (m.e.
pyHKUuoHasnbHbIM briokom TM_PRG(57)).

MepekntoyeHve Homepa MpPOrpaMMHOrO 3ajaTtyMka OCYLLECTBMSIETCS C MOMOLLLI0  KhaBuLl
“NekHT* 1 “NekH{“. .

e lHO CeeTtuTcsl, ecnu BblbpaHa rosib308amerisckas naHesb UHOUKauyuury, yripasneHus-iAdpopmauus
W yrnpaBneHUe OnpeaensiioTca Nonb3oBaTerieM Npu NporpammupoBaHnM B (PYHKLUOHANBHOM
onoke USER(63).

e Bx CeeTtuTtcs, ecnv BblbpaHa naHesib UHOUKayuu 8xo0008 yHKLMOHANbHbIX GrTOKOB.
e Bux CeeTtuTcsl, ecnu BbibpaHa naHesib UHOUKayuu 8b1x0008 hyHKUMOHAaNbHbIX BIIOKOB.
e Mpm CeeTutcsl, ecnu BblbpaHa naHenb UHOUKauyuu U pedakmupoeaHus — napamempos

yHKUMOHanbHbLIX 610KOB. (CM. Takke N.7.2.144):

o OLL Ceetutcsa B pexume NMPOMPAMMUPOBAHUME n muraeTt B pexume PABOTA npu Hanuumm
oLINBOK NMporpaMMUpPOBaHUSI.

e OT Ceetutca Tonbko B pexume NMPOMPAMMUPOBAHUE, ecnu cywectByeT CUCTEMHbI Wnn
nporpammupyembin OTKAS (cm. pasgen 7.2.1.7.— KoHTpornb 0Tka3oB).

° ) CBeTutcs, ecnv NporpaMMHbIAi8agaTYMK HAXOAMUTCA Bipexume "padoTa”.

o CBeTuTcs, ecnm NporpaMMHbIN 3a4aTyMK HAXOAUTCA'B pexxume "oxuaaHue" unm "octaHos".

om CeTuTCS, €cnu NporpammHbI 3agatduk HaxoamTcs B pexume "cton” unu "koHew nporpaMmmel”.
o KY CeeTutcs (B 3aBUCUMOCTU OT BbIOPaAHHOW CTPYKTYPbI perynatopa), ecnv perynaTop HaxoauTcs B

KaCckagHOM peXxXunme yrnpasrneHud.

o Ny CBeTuTCA, ECNU PETYNSATOP HAXOAMUTCS B NTOKAINIbHOM PEXMME YrpaBrieHus!.

e PY CaeTuTCA, ECNni, perynsaTop HaxoOQWTCS B PyYHOM pexume YrpaBrieHUsl, ¥ He CBETUTCS, ecnu
perynaTop HaxoAuTes B aBTOMaTUHECKOM PEXVUME YNpPaBreHusI.

o CY Ceerurcs, ecnu perynatop HaxoAMTCs B cnefsilem pexume ynpasnexus (tracking).

e Pb Ceetuted, ecnu koHTponnep MUK-52H naxoautesa B pexume PABOTA

o P CeeTtuTtcs, ecnm koHTponnep MUK-52H Haxogutca B pexxume MPOMPAMMUPOBAHUE.

e IH MuraeT, ecnimponcxoanT nepefada gaHHbIX No MHTepdEnCcCHOMY KaHarny CBSI3u.

e A (oucnnen CBeTuUTCSsl, ecnv 3HadeHne BbIOPaHHOW U3MEpPSIEMON BENUYMHBI MPEBbLILLAET 3HAYEHME YCTaBKM
NMAPAMETP) curHanunsaumm otknoHeHnss MAX.

o V' (oucnnen CBeTutesl, ecnu 3HayeHne BbIOPaHHOW WM3MepPSIeMON BeNMYMHbI MEHbLUe 3HA4YeHUs1 YCTaBKM
NMAPAMETP) curHanmsauum otkroHeHnss MIN.

e A (aucnnen CBeToauoaHblin nHamkatop coctosHus kniova BOJIbLUE mMnynbCHOro vnu Tpexno3vuMOHHOro
BUXIA) perynatopa. CeTutcsa npu BktodeHHoM kntode BOJIbLUE.

o V. (gucnnen CBeToanoaHbIn nHamkaTop coctosiHmsa kntoda MEHBLUE umnynbCHOro nnm Tpexno3vumMoHHOro

BUXI1O) perynatopa. CBeTutca npu BkrtodeHHoM krntove MEHbBLLE.
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6.1.3 HasHauyeHue knaBuw

KnaBuwa

HasHayeHue knaBuLIn

e [U] MeHio

B pexume PABOTA ¢ nomoLbl0O A4aHHOW KNaBWULLKM OCYLLECTBMNSETCS NepekniodeHne naHenen
PEXNMOB MHAMKaLMU 0BO03HAYEHHbIX CBETOAMOAHBIMU MHAMKATOpPaMMu, pacronOXEeHHbIMY NoA
oucnneem 3ABOAHHA. Kaxpoe Haxatve knaBuwm MEHKO npvBogut Kk nepekntovenuio Ha
creaylowmin cnpasa nHamkaTop (1 T.4. MO Kpyry) - CM. puc. 6.2:

Per TMpr Ivag Bx Bux Mpm oW OT

= O O O OO OO e O3

PucyHok 6.2 - [Nopsidok nepekrnodeHUss UHOUKamopo8 PEXUMO8

B pexvvme TMPOTPAMMUPOBAHWE paHHas knaBuwKM BbINOMHAET  OYHKUUKO. OTMEHbI
BbIMOMHEHHbIX 4EACTBUI, OonepaLumi.

o [¢] Bein

Knaeuwa npeaHasHayeHa AN NOATBEPXOEHUS BbINOMHAEMbIX OEUCTBWM,  onepauuin U ans
dvKcaumm BBOAUMBIX 3HaYeHW. Hanpumep, noaTeBepxAeHue nepexopa U3 aBTOMaTUYECKOro
pexuma paboTbl B PEXMM PYyYyHOro yrnpasreHuss U obpatHo, dukcauus BBoga M3MEeHeHHOW
3a[jaHHON TOYKW, MPOABMKEHNE MO YPOBHSIM NPOrpamMMUpoBaHus 1 T.1.

o [NekH 1]

KnaBuwa npegHasHavyeHa Ons MBMEHEHWUS MHAMUMPYEMOTO KaHana (BXoga, perynsropa, Lara
NporpaMMHOrO  3afaTyvMka) B CTOPOHY JyBenuueHuns. B pexuMe  KOH(UrypupoBaHus
ncnonb3yeTcs 4SS HACTPOWKM YCIOBUI NEPeXOA0BNPOrpaMMHOro,3aaaTyvka.

o [NekH 4]

KnaBuwa npegHasHayeHa ANsi M3MeHeHUs WHAMUMPYeMoro kaHana (Bxopa, perynsitopa,
NporpaMMHOro 3afaTumka) B CTOPOHY YMeHbLUEHUS.

e [P/A]

e Kaxpgoe HaxaTue KnaBuLLIM BbI3bIBAET MNEPEXOof perynstopa M3 aBTOMATUYECKOro
pexuma paboTbl B pexMM PYYHOro ynpasreHusm o6paTHO (COBMECTHO C HaXXaTUeM KrasBuLLM
[¢], ans noaTeBepxkaeHUs BLINOSHEHWs! onepaLmu Nepexoaa).

e Takxe, ecnv BbibpaHa maHene MHAVMKALUWA COCTOSAHWS NPOrpaMMHOro 3agaTyumka, aTow
KnaBuLLE MOXHO MepeBecTU MpOorpamMHbIA '3agatyuvk B pexum "pabota”, "oxwugaHue" unu
"cton".

e [3aBa.]

KnaBuwa npegHasHaveHa Ans Bbi3oBa MHAULMPYEMOrO 3HAYEHUS BHYTPEHHEN 3a4aHHON TOYKMU
ana pegaktupoBaHUA mnu Onda nepekrtiovYeHna pexkxmMoB 3a4aHHbIX BEJTUMYUH.

o [A] 3Hau.

KnaBuwa "Gomblue". MMpu Kaxaom HaxaTuyM 3TOW KNaBULLM OCYLLECTBISAETCHA YBENUYEHMEe
3HaYeHUN, 3a4aHHOW TOYKM, BBIXOAHOrO cCurHana ynpasneHus (ynpaBnsiowero BO34eNCTBUS)
UNM 3Ha4YeHUsi, usMeHsemoro napameTpa. [pu yaepXvBaHUM 3TOW KNaBULIM B HaXaToMm
NOMOXEHNN yBENUHEHNE 3HAYEHUI NPOUCXOANT HENPEPLIBHO.

o [V] 3Hau.

Knasuwa "meHblue". “[1pu. kaxaoM HaxaTuu 3TOW KnaBULLM OCYLLECTBNSAETCH YMEeHbLUeHue
3HaYeHWin, 3afaHHOWM TOYKWU,” BLIXOAHOrO CUrHana ynpasreHus (ynpasnsiolero BO3OencTBus)
UNn 3HayeHUs Mn3MeHseMoro napameTpa. [lpu yAepXuBaHWM 3TOW KMaBULWIKW B HaXaToM
NONOXEHUN YMEHbLLIEHNE 3HaYEHNIN NPOUCXOANT HEMPEPLIBHO.

M3meHeHve 3HaYeHu BbIBOAMMBIX Ha pasnuuHble gucnnen (UMdpoBble MHOAMKATOPbLI) NPEACTaBreHO Ha

pucyHke 6.3:
Oucnnen —_— = =
napameTe | I 1 1 I I
IABOAHHSA Y B A Y A |
ManmereHue sHadeHUl napamempos
Lucnnei NpU Haxamuu credyowilx knasuL,
Bxn a Marke ux KoMBUHALUI:

T OAHOKPATHOS HamaTHe AV
HEMATHE C yOoepwaHuem AV —
nasatie ¢ ynepxannen MW+ 3asn. —

Pesimbl
YCROpEHHOMD
H3IMEHEHWA

HAMATHE C yOepRaHuemM AV . pip
PucyHok 6.3 - UsmeHeHue 3HadeHUU Ha pa3nuyHbix oucnnesx
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6.2 OnepaTMBHOE ynpaBrieHNe KOHTypaMu perynupoBaHus

6.2.1 OOwwue npaBuna

Ons Toro, 4Tobbl BECTM ONEpaTMBHOE YNpaBrieHne KOHTYpOM perynupoBanus koHTponnep MUK-52H-gomkeH
6biTe NnepeBefeH B pexum PABOTA. Tak xe gomkHa 6biTb BblibpaHa naHenb MHOWKaLUW PerynsTopoB — CBETUTCH
nHgukaTop PET.

B koHTponnepe MoxHO opraHu3oBaTtb OT 0 40 9 KOHTYPOB perynMpoBaHus.

OnepaTtnBHOE ynpaeneHne BedeTcs No n3bnpaTenbHOMY NPUHLUMMY: BbIGUpaeTcs HOMEP KOHTYpaw Ons Hero
KOHTPONUPYKOTCHA U UBMEHSAITCHA PEXUMbI, MAapaMeTpbl U curHanbl. cknioyeHne coctaBnseT Nulb KOHTPOMb, OLLNGOK,
KOTOpbIV BeAeTCs ANA BCEro KOHTponnepa B LEnom.

6.2.2 JlnueBas naHenb

JlnueBasa naHenb NpegHasHayeHa ANs onepaTMBHOMO ynpasreHus KOHTYpami, peryfaimpoBaHua U COOepXuT
HeobxoanMble CBETOAMOAOHbIE, LMdpoBble MHAMKATOPbLI U KnasuaTypy.

Jlnuesas naHenb KoHTponnepa MWK-52H B pexume onepaTMBHOrO yApaBrneHUs KOHTypamu perynnpoBaHus
npencrasneHa Ha puc.6.4.

Homep perynsitopa, -WnavkaTop
nporpaMMHOro / PETl (Maxenb
3agartyvMka unm | | perynsaTopos)
nonb30BaTeNbCKON /

naHenm

/._HAPAMETP-‘.\ P - 4 :1HA 8 361 rgm o.u.l %1 _ Whankatops!
Fay

Ony QKH. MeHio pexmmon

Tekyulee 3HaueHue 1 v OPV / O | ynpasneHust
perynupyemMoro ocy L
napameTpa BABBAHHFI T P—— e

3HauyeHve 3aaaHHoOM

TOYKM
/ / \\ \V/
3HayeHue Bkntouernus BknroueHns Knasuium
BbIXOAHOMO curHana  gmioya MEHBLUE kntoya - BONbLUE
perynsitopa UMMNYIbCHOLO MMNYbCHOIo
perynsaropa perynsatopa

PucyHok 6.4 - [luyesas naHesib 8 pexUME 0AEPamuUEHO20 yrpasieHuss KOHmypamu peaynupoeaHust

OpnHopa3spsigHbid gucnen "Ne" — KOHTYp - MokasbiBaeT HOMEpP KOHTypa perynsitopa, ¢ KoTopbiM paboTaeT
oneparop.

Ha ueTtbipexpaspsagusivi-gucnneid-NMNAPAMETP BbiBOOUTCS Tekylliee 3HavyeHue perynupyemoro napametpa.
[Ba cBeTtoamoaHbIX MHAMKaTOpa ¥ 1M A B 3TOW rpynne CUrHanuManpyrloT o cpabaTbiBaHMM CUrHanuvsaumn Bbixoaa
MHOMLMPYEeMOro napameTpa 3aycTaBku "MeHbLue" unu "éonbLe”.

Ha yeTblpexpaspsagHein ancnne SABOAHHA BeiBoAUTCS Tekylee 3Ha4YeHne 3a4aHHOM TOYKMN.

Ha TtpexpaspsagHbii Aucmaen BUWXIO BbiBOOUTCS 3HavyeHWe curHana Ha Bbixofe perynatopa. [Ba
cBeToAMOAHbIX MHAukatopa V¥ W A B 3TOW rpynne CUrHanusupylT o cpabaTbiBaHUM BbIXOOOB MMMYIIbCHOMO
perynatopa B HanpasieHum "MeHblue" nnu "éonbLue”.

YeTbipe cBETOAUOAHBLIX MHAMKATOPA KPEXMM YNpaBrneHMs» yKa3biBatloT, B KAKOM pexmMme paboTaeT KOHTYp:
KY — kackagHoe ynpasneHue,
JTY — nokanbHoe ynpasneHue,
PY — pyyHoe ynpasneHue,
CY 4 cnepsiiee ynpasneHue.

JlnueBasi‘naHens umeeT 8 knaBwL, C MOMOLLLI KOTOPbIX BeAETCS OrnepaTvBHOE YNpaBreHue KOHTypamu
perynupoBaHus.
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6.2.3 U3meHeHMe pexxuMoB pabGoyero ypoBHS, YPOBHM 3aluTbl paGoyero ypoBHsl

Ha paboyem ypoBHe BO3MOXHO M3MeHeHMe pexuma paboTbl perynsatopa — OcylecTBMeHue nepexoga w3
aBTOMAaTMYECKOro pexuma ynpasneHuns (kackagHeln — KY u nokanbHbi - J1Y) B pydHon pexum ynpasneHus (PY)wu
obpaTHO, OCYLLEeCTBNSATb M3MEHEHWE 3HaYeHUs1 3aJ4aHHOM TOYKM, M3MEHATb 3HaYeHne ynpaBnsioLLero Bo3gencTaus (B
PYYHOM pexvMe yrnpasrneHus perynsatopom).

NmeeTcs ypoBeHb 3aliuTbl ANl U3MEHEHMS PeXMMOB paboTbl paboyero ypoBHsl..Ecmu,_onepartop. He
nodmeepxxdaem CBOUX AEUCTBUI HaxaTueM knasuwu [¢], To AaHHble AeicTBMSI onepaTopa BOCTPUHUMAIOTCS. Kak
HeBEpPHOE AEUCTBME UMW CryvyaHoe MepekniodeHne pexuma paboTbl. ITO U NPeacTaBASET yposeHb 3alyumsi OT
Cny4anHoOro nepeknioyeHust pexuma pabotbl, uHamkatop KY nepecrtaHeT MuraTb U NOracHET, a Perynsitop ocTaHeTcs B
aBTOMAaTMYECKOM NOKaNbHOM PEXUME yNpaBreHus.

6.2.3.1 U3meHeHUue pexuma paboThbl perynstopa

B perynatopax, ucnonb3yembix B koHTponnepe MUK-52H, vmeetcs Tpu pexmma,paboTbl ynpaBrneHus
O0OGBEKTOM perynupoBaHusi:

® aBTOMAaTUYECKMI pexxmm paboTbl, KOTOPbLIN COCTOUT U3 PEXUMOB:
- KackagHbl pexumM ynpasnexus - KY
- NoKanbHbIA pexuMm ynpasnenus - J1y

® py4yHOI pexum paboTol - PY.

Pexum paGoTbl perynstopa - aBTOMaTUYECKWii (KacKapHblil, NoKanbHbI) WU py4YHOW SIBRsieTcs
3arnoMuHaeMbiM cocmosiHueM. ocne BKMOYEHUA MUTaHUA PerynaTtop HaxoauTcs! B TOM pexume, B KOTOPOM OH
HaXO4WICS Ha MOMEHT OTKITHOYEHUS.

KackagHbln pexvm paboTbl perynatopa BbiOUPaAETCs npW COOTBETCTBYIOLLEN KOHMUrypauum CTpyKTypbl
dyHKUMOHanbHoro 6roka BeIbpaHHOro perynsTopa.

Bonee nogpobHo 6mbnuoTeka M onucaHue yHKUMOHAMBHbLIX GOKOB, MpPeAcTaBneHbl B PYKOBOACTBE MO
akcnnyatauumn NTPMK.421457.005 P32.

Bbibop pexuma ynpaBneHus: pyyHon PY, nokanbHbIiJ1Y, kackagHbin KY ocyuiecTBnseTcs Haxatuem
knasmwm [P/A] Ha nuueBoi naHenu perynsatopa ¢ mocrneaylolmmM Haxatvem knasuwm [&]. MNepexoq us pyyHoro
pexuma ynpasneHns PY B kackagHbin KY 6GnokvpoBaH, M BO3MOXEH TOMbKO Mocne BblOopa NokanbHOro pexvmMa
ynpaeneHus Y. briok-cxema nameHeHns pexumos paboTel NpeacTasneHa Ha puc.6.5.

KackagHbiv pexum
ynpaerneHusi
(MHamnkaTop KY)

Asmomamuyeckudl Py4HOM pexnm
peaynsmopa (MnankaTtop PY)

JlokanbHbIN pexum
ynpaBneHus
(MHgukaTop JTY)

Ha 610k-cxeme ykasaHbi
803MOXXHbIE HarnpaseeHust
U3MEHEHUS pexumos pabomel

[}
1
1
1
1
1
1
[}
|
1
pexum pabomsl : ynpaeneHus
1
1
[}
1
1
1
1
1
1
1
[}
1

PucyHok 6.5 — briok-cxema usMeHeHUs1 pexxumos pabomel

BbiGop pexuma ynpasrieHnss CONpOBOXAAETCA CBeYEeHMEeM COOTBETCTBYIOLLEro CBETOAMOOHOMO MHAMKaTopa
Ha N1ueBoV NaHenu npueopa:

-\B kackagHoM pexvme ceetTutcsa nHamkatop KY,
- B floKanbHOM pexmnme cBeTuTcs uHaukatop 1Y,
- B py4HOM pexume ceeTuTcs nHamkatop PY.
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6.2.3.2 ABTOMAaTM4YeCKUM KacKagHbIA UNU NNOKaNnbHbLIA PEXUM paboThbl PerynsiTopos
Mepexop Ha py4yHOM peXum paboTbl

ABTOMaTHYeCcKUn e B aBTOMaTM4eckoM KackagHOM WIM NOKanbHOM pexunmve pa60TbI perynaTtop  ynpasndet

KaCKaQHbIVI nnun 06BbEKTOM perynmposaHua cornacHo Bbl6paHHOFO 3aKOHa perynmposaHusa n Cc
JNoKanbHbIA COOTBETCTBYIOLLMMWN HACTPONKaMn Nofb3oBaTens.

pexum paboTbl

e B aBTOMaTM4YECKOM pexnme paGOTbI nHaukaTop PY Ha nuueson naHenu noraiueH. CeeTutcs

O PY oavH u3 uHaukatopoB JTY wunu KY, B cooTBETCTBMM C BblIGpaHHbIM Ha OaHHbIA MOMEHT
PEXMMOM.

@ [P/A] e [Ina nepexoda B pyy4HOU pexuMm ynpasneHuss Heobxoaumo Haxate knasuwy [P/A] Ha
nVLEeBON NaHenu perynsaropa.

{:} PY e lngukatop PY Ha nuueBon naHenn Ha4yMHaeT MUraTb/

& [¢] e Ecnu onepatop Haxan knasuwly [¢'] B npouecce muranus uHaukatopa PY (npubnusutensHo
10-15 cekyHA) — Nnpou3onaeT ghukcayusi 8bI6pPaHHO20 peXxumMa N perynstop NnepenaeTt B pexum

@ Py py4Horo ynpaeneHusi, uHamnkatop PY 6yaet ceeTuTbecs —4T0.0yaeT B AafibHeWLIeM ykasbiBaTb

Ha Py4YHOI PeXxmm paboTbl.

YpoeeHb e Ecnin onepaTop He nodmeepxdaem CBOMX AEWCTBUI HaxaTvem knasuwm [¢], To aaHHble
3awumsl [ecTBUS  onepaTopa BOCMPUHUMAIOTCS - Kak  HeBepHoe . AeUCTBME WM CcryyaiHoe
nepekmoyeHne pexmmMa padoTbl.
e OTO 1 NpeacTaBnsieT ypoeeHb 3aujumbl OT CIYyYaWHOro NepPeKSloYeHNs pexuMa paboTsl,
nHavkatop PY nepectaHeT muraTb.u. [OFACHET, a PEryNATop OCTaHeTCs B aBTOMAaTUYEeCKOM
pexvme yrnpasneHust — kackagHOM UMM NoKanbHOM.

6.2.3.3 Py4HOW peXum paboTbl perynsitopoB

Mepexon Ha aBTOMAaTUUYECKUI NOKaNbHbIA PEXUM paboThl

Py4yHoW pexum e B py4HOoMm pexunme paboTbl onepatop ¢ NMUEBON NaHenu ¢ nomoLbto knasuw [A] “6Gonblue”
pa6oTbl n [V] “meHblie”, /npaBnseT BbIXOOAOM perynatopa, Tem camMbiM (PopMupyeT 3HayveHue
ynpasnstoLwero BO3AENCTBUSA, NOAaBaeMOe Ha UCTIONHUTENBHBIN MEXaHU3M.
O kv
O ny e ViHovkaTop PY Ha nuueson naHenu ceetutcs. Mnaukatopel KY n JTY He cBeTaTCA.
® ry
= [P/A] e [Ina népexofa B aBTOMATUMECKUI JlIOKaslbHbIU PEXUM yrpaBreHus Heobxoaumo 08axobl
HaxaTb krnaBuwy [P/A] Ha nuueBon naHenu perynaTopa.
KY e ViHavkaTtop J1Y Ha muMUEeBOi NaHenu HauMHaeT MUraTb, €Cnu onepaTtop Haxan knasuwly [¢]
ny B..pouecce muraHusi wuHavkatopa JY (npubnusutenbHo 10-15 cekyHa) — npowmsonget
PY Ghukcayus eblbpaHHO20 pexuma W perynaTop nepevgeTr B PEeXuMM aBTOMaTUYecKoro
JI0KallbHO20 ynpaBreHus.
= [¢]
O «xy e_UVHaukaTtop PY noracHeT u 3acBetutcs uHamkatop JIY — uto Oynetr B AanbHenwem
ny yKasblBaTb :Ha aBTOMATUYECKUIN JSTOKasIbHbIU PEXUM PaboThl.
O py
o Ecnu onepatop He nodmeepxdaem CBOWX AEUCTBUIA HaxaTveMm knaeuwu [¢], To AaHHble
YpoeeHb AencTBna  onepatopa BOCMPUHMMAKOTCH Kak HeBepHOe [JdeilcTBMe Wnu  cryyanHoe
3awumsl nepexnoveHne pexmnma paboTsbl.

e JTO 1 NpeacTaBnsieT ypo8eHb 3awjumsl OT CIy4aliHOro MEepeKnioveHnst pexuma paGoTsbl,
uhgukaTop JTY nepectaHeT muraTb WM MOracHeT, a PErynaTtop OCTaHeTCs B PY4YHOM pexume
ynpasneHus.
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6.2.3.4 ABTOMATM4YE€CKUM NOKasbHbIMA PEXUM paboTbl perynaiTopoB

Mepexon Ha aBTOMATUYECKUIN KacKkagHbIN peXxum paboThbl.

ABToMaTuYeckMihi e B aBTOMATUYECKOM JIOKanbHOM pexume paGoTbl perynsatop ynpasfiSeT  O6BLEKTOM

NoKanbHbIN perynmpoBaHusi COrnacHo BbIOpaHHOrO 3akoHa pPerynMpoBaHWs U C COOTBETCTBYHLLMMU
pexum paboTbl HacTpovikamu nonb3oBaTens.
O ky
® ny e ViHgvkaTtop J1Y Ha nuueBor naHenu ceeTutcs. MiHgmkatopbl PY n KY He cBeTaTcs.
O py
= [P/A] e [1na nepexoga B aBTOMAaTUYECKUIN KackadHbIU PEXUM YNpaBrieHUs Heobxoanmo mpuxobl
HaxaTb knasuwy [P/A] Ha nuueBol naHenu perynaTopa.
? KY e Muaukatop KY Ha nuueBoii naHeny HaymHaeT Muratb, eCRn onepatop Haxan knasuwy [¢'] B
ny npouecce muranua nHaukatopa KY (npubnuantensHo 10-15 cekyHa) — npounsonaeT ghukcayusi
O py 8bIbpaHHO20 pexuma W perynatop nepenger B PEexXvMM aBTOMaTUHECKOro KackadHO20
yrnpaBneHust.
= [¢]
@ Ky e VHaukatop JY noracHeT u 3acBetutcs uHavkatop KY =410 0Oynet B JanbHenwem
O ny yKa3blBaTb Ha aBTOMAaTUYECKUI KacKkaOHbIl pexum paboThbl.

O pry

e Ecnin onepatop He nodmeepxdaem CBOVX AEUCTBUIA HaxaTuem knasuwm [¢], To aaHHble
YpoeeHb OencTBMA  onepatopa BOCMNPMHUMAIOTCA Kak HEeBepHoe [eWcTBMe Uunn  cnyvanHoe
3auwumsl nepekntoyeHne pexuma paboTsbl.

e OTO M NpeacTaBnsaAeT ypoBeHb ‘3auiumbl OT CRAYYaWHOrO MepeKIioYeHns pexvnma paboThl,

uHavkatop KY nepectaHeT muratb W [OFACHET, a perynstop oCTaHETCs B aBTOMaTU4ECKOM

rnioKanbHOM peXume yrnpaBneHus.

WHAukayus e B kackafHOM perynsaTope WHaukauus napameTpoB Master ocyluecTBnsieTcs npu nepexoae
Ha KackagHoe perynvpoBaHlue (cBeyeHue ceetoanoaa KY), a Slave Ha nokanbHoMm (cBeveHue
ceeToavoga J1y)
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6.2.4 U3meHeHMWe 3HA4YeHUsI 3alaHHOWN TOUKU PerynsiTopos

Ons Toro, 4To6bl M3MEHUTL 3a@aHHY0 TOYKY KOHTypa perynupoBaHusi koHTponnep MUK-52H pomkeH ObiTb
nepesegeH B pexum PABOTA. Tak e pormkHa OblTb BbiOpaHa naHeNnb WHAMKaLWMW PerynstopoB — CBETUTCH
nHavkatop PEl. Ha agucnnei MAPAMETP BbiBOAUTCS 3HAYEHUE U3MEPSEMOW BENUYUHLI, a Ha auchnen SABAAHHA
— 3Ha4YeHue 3aaHHOW TOYKM.

B perynatope nmeeTcs 3agaHHas TOYKa, UCMONb3yemasi TOJNIbKO B aBTOMAaTUYECKOM pexrmMe ynpasnenus. o
OTHOLLEHMIO K PYHKLMOHaNbHOMY BIOKY perynmpoBaHus 3afaHHas Touka perynsitopa MoXeT ObiTsrBHYTPEHHEW UK
BHELLUHEMN.

BHyTpeHHsAs1 3afjaHHas Touka M3MeHsieTca C nuueBon naHenu npubopa. 3HayeHue BHYTpPEeHHEW 3agaHHOW
TOYKN SBMSETCS 3arnoMuHaeMbiM 3HadyeHueM. [locne BKIIOYEHVUS MUTaHUS perynaTop HadyvHaeT paboTy. ¢ Tem
3Ha4YeHneM 1 ¢ TeM BUAOM 3aaHHOW TOYKU, KOTOPOE BbINO HA MOMEHT OTKIIOUYEHNSI.

BHellHs19 3apgaHHasa Tovka perynsatopa MOXET 3adaBaTbCsl, HanpuMep, ¢ BHELLHEro aHanoroBoro BXoga unu
dopmmpoBaTtbecs ApyruM  yHKUMOHanbHeiM 6rnokom. lMpu BbiGpaHHOM Buae 3agaHHOWM Touvkm kak BHELIHAA
BO3MOX€EH TONbKO ee koHTponb Ha gucnnee 3ABOAHHA, nameHuTb ee 3HauYeHUesC,JIMLEBON MaHEAU perynsatopa

HEBO3MOXHO.
BHYTPEHHSAA (NOKAJNbHASA)
3apaHHas Touka
BHELUHAA
(ANCTAHLIMOHHASA) BbIxo4 BHYTpeHHEro 3agaTymka
3afjaHHas Touka 3aBpg /
Hanp. Bxoa Al2 AY
BXOAHOW curHan

3HavyeHue 3a4aHHON TOYKU
3apganue perynsitopy

PucyHok 6.6 — briok-cxema ¢hopmuposaHusi BHympeHHel unu gHewHel 3adaHHOU MOYKU
Mpoueaypa N3mMeHeHUs 3Ha4YeHUA BHYTPEHHEN 3a4aHHON TOYKM

e [1pu BbIGpaHHOM perynsTope BblIOpaTh COOTBETCTBYHOLLMIA PEXUM UHAMKALUA U3MEHEHMS
3aaHHOM TOYKU.

= [3aBa] o [1ns1 N3MEeHEeHUs1 3HaYEeHNs1 BHYTPEHHEN (MOKanNbHOWN) 3aaHHOM TOYKN HEOOXOAMMO HaXaTb
knasuwy [3aBal.

e Ha nuueBon nanenn HaynHaeT muratb gucnnen SABOAHHA. Ha panHHom stane npwm

015.0 << muratowem aucnnee 3ABOAHHA BO3MOXHO M3MEHEHUE 3HAYEHWUs! BHYTPEHHEW 3adaHHON
TOYKMN.
= [A] e C nuueBon naHenn ¢ nomoubto knasuw [A] “Oonbwe” n [V] “MeHblue”, ycTaHOBUTb
= [V] HeobxodumMmoe 3Ha4YeHue BHYTPEHHEW 3afaHHOM TOYKM, WHOWMLMPYEMOW Ha Jucnnee
3ABOAHHA.
9
e Ecnun onepatop Haxan knasuwy [&] B npouecce muranus aucrnnes 3ABOAHHSA
& [&] (npubnuautenbHo 10-15 cekyHa) - perynatop nepengeT Ha Pexum ynpasBreHus ¢ HOBbIM

3Ha4YeHneM BHYTPEHHeN 3a4aHHON TOYKU.

YpoeeHb e Ecni onepatop He nodmeepxdaem cBoux AercTBUi HaxaTuem knasuwm [¢] B npouecce
3awumsl MuraHus nHgukatopa J1Y (npubnusutensHo 10-15 cekyHa), TO AaHHbIe AEVCTBUS onepaTopa
BOCMPUHUMAIOTCA KaK HeBepHOe AeNCTBME UMK CyvalHOe U3MEHEHNE 3HaYeHMS.

e OT0 1 NpeACcTaBnsAeT ypo8eHb 3awjumbl OT CIy4aHOro N3MEHEHWUs1 3HaYeHNs1 BHYTPEHHEro
3afaHusl, nHgukatop JY nepecrtaHeT muratb U HA4YHET CBETUTLCS, @ PerynsaTop BepHeTCs B
paboTy C NPEeXHWM 3HaYeHNeM BHYTPEHHEN (NToKanbHOWM) 3aaaHHOM TOYKW.

MpumeyaHue. Tlpn nsaMeHeHun 3agaHHOW TOYKM perynaTopa AENCTBYIOT PEXMMbl YCKOPEHHOrO M3MEHEHWs
3Ha4YeHUn — cM. puc.6.3.
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6.2.5 U3meHeHMue 3Ha4YEeHUs yNpaBnsaoLWero Bo3gencTBums

o [1N51 \3MeHeHWs 3Ha4YeHNs yNpaBnsioWwero BO3AEWCTBUS PErynsaTop AOMKEH HaxoauTbCcs B
py4YHOM pexume ynpasrneHusi. Ecnu perynstop Haxogutcs B aBTOMaTUYECKOM. PEXUME, ero

® Py Heobx0aMMO NepeBecTn B PyYHOW PeXuM ynpasneHus — cM. pasgen 6.4.1. ugukatop:PY Ha
nvueBoK NaHenu ceeTuTcs. BbibpaH py4Hol pexum ynpasneHus.

= [A] e B pyyHoMm pexume paboTbl onepaTtop C fMUEBOW MNaHENM C MoMOLbio. knasu [A]
= [V] “conbwe” n [V] “meHblue”, ynpaBnsieT BbIXOAOM perynsatopa, T€M cambiM (opMUPYET
3HayeHWe ynpaBnsoLWero BO3AENCTBNS, NoJaBaemMoe Ha UCTMONHUTENbHbBIN MeXaHU3M vyepes
knoun BONbLUWE-MEHBLUIE mnu aHanoroBbin Beixod, B 3aBUCMMOCTM OT BbiGpaHHOrNO Tuna
perynsitopa (CM. napameTpbl COOTBETCTBYHOLLErO hyHKLMOHANBHOrO 6110Kka perynvpoBaHus).

BUXIO
200 e 3HayeHue BbIXOAHOrO curHana B % (B 3aBWCMMOCTM OT. BbIOpaHHOW CTPYKTYpbI
perynsatopa) nHguuupyeTtcs 3HavyeHne Ha gucnnee BUXIA:

- BbIXOIHOrO aHanoroBoro curHana,
- 3Ha4yeHne BblgaBaeMon MOLLHOCTU Ha BbixoAHble kntoun BOJbLUE-MEHbBLLUE,
- BHELUHWUI CUrHan nonoXeHus MexaHuama.

o [Ipn U3MEHEHUN 3HAYEHMS YNpaBnsAoLEero BO3AENCTBMA Nocne nepBoro Haxatusa nobon
13 knasuw [A] “Gonbwe” nnu [V] “meHbwe” HauvHaer. murate gucnnen BUXIA, nvbo
CBETOAMOAHbIE MHAMKaTOPbl A unu Y, ykasbiBas Tem CaMbiM,OREepPaTopy Kakow napameTtp
(cvrHan) B A4@HHbI MOMEHT N3MEHSIeTCA.

e [locrie OKOHYaHWSI U3MEHEHWUSI 3HAYEHWS YMpaBnsSOLLEro  BO3AENCTBUS, MO OTNyCKaHUU
knasuw [A] “Gomnbwe” unn [V] “meHblie” mo wucteyeHun 3-4 cekyHg gucnnen BUXIO
nepecTaeT MuraTtb, a 3Ha4yeHue BbiXxofa pMKCUpYETCS B 3HEProHE3aBUCUMON NaMsTy.

Mpumeyvanue. Mpu M3mMeHeHUN ynpaBnSaoLWEro BO3EUCTBUS perynsaropa AevCTBYIOT PeXvMbl YCKOPEHHOro
N3MEHEHUs 3Ha4YeHn — cm. puc.6.3.
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6.3 OnepaTuBHOe ynpaBrieHMe NPorpamMMHbIMU 3agaT4nKaMmn

6.3.1 O6wue npaBuna

Ona Toro, 4toGbl BECTU OMnepaTvBHOE YNpaBrieHue MnporpaMMHbIMKM 3agatyvkamun koHTpommep MUK-52H
pomkeH 6biTb nepeBeeH B pexum PABOTA. Tak xe gomkHa ObiTe BbiOpaHa naHenb MHAMKaUMUA NPOrPaAMHOro 3a
natuuka — ceetutcs uHgmkatop MNPr.

B KoHTponnepe MoXxHO opraHusoBatb oT 0 40 9 NporpaMMHbIX 3a0aTYMKOB.

OnepaTuBHOe ynpaBreHne BeaeTcs Mo U3bMpaTeSlbHOMY MPUHUMMY: BblOMpaeTcs.-HOMEp. W ONs Hero
KOHTPONMPYHOTCS U U3MEHSIOTCS HOMepa LUIaroB 3agartyuka.

6.3.2 JlnueBasn naHenb

JlnueBas naHenb npegHasHayeHa AN ONEpPaTUBHOIO YNPaBMNeHWsl KOHTYPaMu PErynupoBaHns U COOEPXKUT
HeobxoauMble cBeTOAMOAHbIE, LM(POBLIE UHAUKATOPLI U KNaBmaTtypy.

JlnueBas naHenb KoHTponnepa MWK-52H B pexume onepaTMBHOrO yrnpaBfieHUs KOHTypamu. perynnpoBaHus
npencrasneHa Ha puc.6.7.

WHaunkatop

Homep nporpaMmmHoro [~ MNpr(MaHens
3afaTumka / APOrpamMMmHbIX
— / 3a4aTuVKOB)

L= Ve e P Eld s T WHpamkaTtopsl

— Ony  Newn, Mewo  3nay, PEXMMOB
Tekyuiee 3HayeHne | A y ynpaBneHus
Ha BbIxoge 6roka
Out
/

Bpems ucnonHeHus
Lara nporpaMmMHoOro

3afatuvka
7/ \{
Homep Knasuium
UCMOMHAEMOTO Luara
nporpaMmHOro
3afaTduKa

PucyHok 6.7 - [luyeeas naHesb 8 pexxume ornepamugHo20 yrpasieHus npoepamMmMHbIM 3a0amyuKom

OpHopaspagHein gucnnen "Ne" — nokasblBaeT HOMeEp MPOrpammHOro 3agartyvka, C KoTopbiM paboTaer
onepaTop.

Ha uJeTbipexpaspagHeii ancnner NMAPAMETP BbiBOOUTCA TeKkyllee 3HayeHWe MofAaBaeMoe Ha BbIXOA
nporpaMMHOro 3agaTtyvka.
Ha yveTtbipexpaspsagusiiguennen-3ABOAHHA BoiBoanTCS BpemMsa 40 OKOHYaHUS TEKYLLEro wara nporpammei.
Ha TpexpaspsaHbin avcnnen BUXIA Tekywmn war nporpaMMHOro 3agatynka
Tpun cBeTOANOAHBIX MHANKaTOPa yKa3blBaloOT, B KAKOM COCTOSHUM paboTaeT KOHTYp:
— NPOrpaMMHbIi 3ajaT4uK B pexrme «paboTtay,
_ || — MporpamMmHbIN 3a4aT4MK B pexunume «naysay,
M - fiporpavMHbIi 33AATYMK B peXUMe «CTOM.

Jlnuesas ‘naHerlb UMeeT 8nknaBuL, C MOMOLLLI KOTOPbIX BeAeTCH OnepaTvBHOE YNpaBrieHUue KOHTypamu
perynvpoBaHusi.
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6.3.3 U3meHeHMe pexxuMoB paboyero ypoBHS, YPOBHM 3aluTbl paGoyero ypoBHsl

Ha paGouyem ypoBHe BO3MOXHO U3MEHEHMWE pexuma paboTbl («paboTar, «nay3a», «CTOM») — OCYLLECTBIIEHUE
nepexofa n3 pexuma paboTta B pexuM naysa, U3 pexumMa naysbl B peXum CTOM, U3 pexumMa CTon B pexum paboTta u
Hao6opoT.

NmeeTcs ypoBeHb 3aluTbl AN U3MeHeHus pexumoB. Ecnn onepatop He modmeepxdaem CBOUX AEWNCTBUIA
HaxxaTueM knasuwwm [¢], To faHHble OeicTBUSA onepaTopa BOCMPUHUMAIOTCS Kak HEBEPHOE AelCTBME UMK ChiyyaiiHoe
nepeknoYeHne pexuma paboTbl.

6.3.3.1 M3meHeHMue pexxuma NpPorpaMMHbIX 3a4aTYMKOB
B perynsartopax, ncnonssyemsix B KoHTponnepe MUK-52H, nveetcs Tpu pexvma
P — pexum «paboTan,
— pexuM «naysa,

M - pexum «cTon.

Pexum pa60TbI NporpaMMHOro 3agartyuka - ABASEeTCH 3arloMUHaeMbiM COCmosiHUeM. [locne BKMYeHns
NUTaHUA perynaTtop HaxoanTcAa B TOM peXXnmMe U Ha TOM Xe Lare, B KOTOPOM OH Haxoauncda Ha MOMEHT OTKITHO4YeHUA.

Bonee nogpobHo 6GubnuoTeka M onucaHue yHKUMOHAaNbHbLIX GrOKOB, MPeAcTaBneHbl B PYKOBOACTBE MO
akcnnyatauun NNPMK.421457.005 PO2.

Beibop pexuma ynpasneHusi: paboTa, naysa, cTon ocyulecTBnsieTcs HaxaTtvem knasuvwm [P/A] Ha nuuesoi
naHenu perynsitopa ¢ nocrneayowmM HaxaTtemM knasuwm [¢].

BbiGop pexuma ynpaBrieHVsl COMPOBOXAAETCs CBEYEHMEM COOTBETCTBYIOLLEr0 CBETOAMOOHOMO MHAMKaTopa
Ha nuueBoV naHenu npuéopa:

- B pexume «paboTay» cBeTUTCS uHamkaTop P,

- B peXume «naysa» CBeTUTCA MHANKaTop |,
- B peXnume «Cton» CBeTUuTCA NHAnKaTop .

6.3.3.2 Mepexoa Mexay pexumamm

@ [P/A] e [Ins nepexopda B(Apyron pexumM Heobxogumo HaxaTb knasuwy [P/A] Ha nuueBon naHenu
perynsTopa.
[ | Mpu 3TOM Ha4HeT Muratb oauH n3 uHaukatopos P, || unu .
= [J] [na nepexoda B TOT MMM UHOW, PEXUM HY)XHO MPU MUraHUM COOTBETCTBYIOLLErO MHAMKaTopa

noATBepPAUTL. ero knasuwen «Beig».

YpoeeHnb e Ecnu onepatop'He Haxan knasuwy [¢'] B npouecce MUraHusi o4HOMO W3 UHAMKATOPOB —
3awjumel ¢bukcayus 8bi6paHHO20.peXUMa HE NMPON30AAET.
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6.3.4 U3meHeHMe Wara nporpaMMHOro 3agaTymka

[nsa T0ro, YToObl M3MEHUTL LLAr NPOrpaMMHOro 3agartdmka koHTponnep MUK-52H gormkeH ObiTb NepeBeAeH B
pexum PABOTA. Tak e gormkHa ObiTb BbibpaHa naHenb MHAMKaLUM NporpaMMHOro 3agatyvka — CBETUTCS MHAMKATOP
Mpr. Ha aucnnen BUXIA BbiBoAMTCA HOMEp TEKYLLEro Lwara nporpaMMHoOro 3agartymka/

Lar nporpammHOro 3agatuvka SBNSETCA 3arnoMuHaembiM 3HavyeHueM. [locre BKMOYEHUS NUTaAHUS
NporpaMMHbIi 3a4aTymK HauMHaeT paboTy C TOro LWara Ha KOTOPOOM BbINIo Ha MOMEHT OTKIIOYEHUS.

Mpoueaypa naMeHeHMA Wara NPorpaMMHOro 3agaTtymka

o [1pn BbIGPAHHOM COOTBETCTBYIOLLEM PEXMME MHAMKALMM BblibpaTh MHTEPECYIOUMA HoMep
nporpammHoro 3agar4dumka(1-9).

@ [3aBpa] e [Ing n3mMeHeHUss HOMepa Lara NpPorpaMMHOro 3agaTumka HeoBXoAMMO HaaTb KaBuLly
[3aBA].

e Ha nuueBow naHenun HaumHaeT muratb ancnne BUXIA. Ha gaHHOM aTane Apy MyraroLem

aucnnee BUXIA BO3MOXHO N3MEHEHWE 3HaYEHNSA BHYTPEHHEN 3a4aHHON TOYKM.

e C nuueBol naHenu ¢ nomoubto knasuw [A] “Oofbwe” n [V] “MEHblue”, ycTaHOBUTb
Heob6xoanMbIN War, uHanumpyemon Ha gucnnee BUXIO.

e Ecnun onepatop Haxan knaeuwy [¢'] B npouecce muranus avcnnes BUXIOA - sagatumk
= [4] nepenget Ha BbIOpaHHbIV Luar.

e Ecnu onepatop He nodmeepxxdaem cBOUX AEUCTBUN HaxaTuem knasuwm [¢] B npouecce
YpoeeHb muranust uignkatopa BUXIA 1o nepexoa Ha BbIOpaHHbIV Liar He NPou3onaeT.
3auwumsl
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6.4 OnepaTMBHOE ynpaBneHue NaHensiMM UHAUKaLum
6.4.1 O6wume npaBuna

Onsa Toro, 4tobbl BECTM onepaTuMBHOE ynpaBfieHWe naHensMu uHaukauum koHTponnep MUK-52H pomkeH
6bITb NnepeBefeH B pexxum PABOTA. Tak e gormkHa 6biTb BbibpaHa naHenb nHaukaumm — ceeTutcs MHaukatop:iHI.

B koHTponnepe MoxHoO opraHunsoBatb oT 0 4o 9 naHenen nHankaLuu.

OnepaTvBHOE YynpaBneHWe BedeTcs Mo M3bupaTenbHOMY NPUHUMMY: BbiGUpaeTcs HOMep W Ons Hero
KOHTPONUPYIOTCA U 3a4at0TbCsA NapameTpsbl.

6.4.2 JluueBasi naHenb
JlnueBasg naHenb NpegHa3HayeHa ANs onepaTUBHOTO YNpaBneHUs 1 COAEPXUT HE0bxoaMMble CBETOQUOAHbIE,

uncpoBbIe MHANKATOPLI U KnaBuaTtypy.
Jlnuesas naHens koHTponnepa MUK-52H B pexxume onepaTtuBHOro ynpasneHns npeacrasneHa Ha puc.6.8.

Homep naHenu - WngukaTtop
MHAOMKaUMM IHa(naHenb
T MHOUKaLmm)
a MAPAMETP e Per Mpr Ivg 5x B
3HaueHve ( B 8“ ONEO 00
= ny
nogaBaemoe Ha J — Oy
cBoncTBo Ne9 ®cy @
yHKUMOHaNbLHOro 3ABIAHHA BUXILL
6noka f/ A\ Ops
Qne
— v/ @m
3HauyeHue f R

nogasaemMoe Ha
csovictBo Ne10
yHKUMOHAMNbHOro
Onoka

3HayeHne Knasuum

nogasaemMoe Ha
ceowictBo Ne11
PyHKLUMOHaNbHOIo
onoka

PucyHok 6.8 - Jluyesas naHesns 8 pexume onepamueHoO20 yrpasrneHus rnpoepamMmmMHbIM 3adamyukom
OpHopa3spsaaHbln aucnnei “Ne" —nokasbiBaeT HOMeP NaHenu MHAMKauun, ¢ KoTopbiM paboTaeT onepaTop.

Ha uetbipexpaspsagHbii gucnnen NAPAMETP, 3ABOAHHA n TpexpaspsagHbin BUXIO BbiBoguTCca Tekywue
3Ha4YeHUs CBA3HbIX NapaMeTPOB.

JlnueBasa naHenb vmeeT 8 KnaBull, C MOMOLLbLI KOTOPbIX BEAETCH onepaTvBHOE YMNpaBrneHWe KOHTypamu
NHONKaLMK.

6.4.3 NameHeHue 3agaHHOW TOMKM NaHenun nHaukKauum

[Onsa Toro, 4ToObl N3MEHWTL BbIX0 hyHKUMOHanNbHoro 6noka nHaukaumm koHtponnep MUK-52H gormkeH 6bITb
nepesegeH B pexum PABOTA. Tak xe pomkHa ObiTb BblbpaHa naHenb MHAOMKAUMM — CBETUTCH MHAMKaTop IHA.

Bbixoa gaHHOro dpyHKUMOHanbHOro 6noka sABnseTca 3arnoMuHaeMbiM 3HaqdeHueM. Nocne BKNoYeHUst NMTaHus
6roK MHAVKaUMW Ha4YMHaeT. paboTy C TEM e BbIXOLOM YTO M Obirl HA MOMEHT OTKITIOYEHUS.

Mpoueaypa namMeHeHUs Bbixoda 6roka MHAMKaLUK

o [1pn BbIGpaHHOM COOTBETCTBYIOLLEM PEXMME MHAMKALMMU BblibpaTbh MHTEPECYIOLWMIA HOMEP
naHenun nHaunkaumm (1-9).

= [3aBa] o [Ina M3MeHeHMs HOMepa Liara NporpamMHOro 3ajaTtynka HeobGXoOMMO HaxaTb KnaBuLly
[3aBAa].
e Ha nuueBon naHenun HauynHaeT muratb gucnnen 3ABOAHHA. Ha panHHom stane npwm

0004 =<, muratowem aucnnee 3ABOAHHA Bo3MOXHO M3MeHeHUe Bbixoda (DyHKLMOHAaNbHoro 6noka

MHONKaUMK.

= [A] e C nuvueBoW naHenu c nomolubio knasuw [A] “Gonbwe” u [V] “MeHblue”, YyCTaHOBUTL

= [V] HeobxoanMbI BbIXon,.

= [¥] e Ecnu onepatop Haxan knasuwy [¢] B npouecce muranuna aucnnes 3ABOAHHSA — Bbixoa

M3MEHUTBLCS Ha TOT KOTOPbIN Obin 3agaH.
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6.5 OnepaTuBHOE ynpaBrieHue naHenbl UHAUKALUK BXoA0B OYHKLUMOHaNbHbLIX 6510KOB
6.5.1 O6wue npasuna

Ona Ttoro u4tobbl NpocmMoTpeTb BXod yHKUMOHanbHoro 6noka koHTpornep MWK-52H gonxked, 6biTb
nepesefeH B pexxum PABOTA. Tak e forkHa ObiTb BbibpaHa naHesnb MHaukauuy BXo40B (OyHKLMOHAMBHBLIX OITOKOB =
cBeTuTCcH nHamkatop BX.

6.5.2 JlnueBas naHenb

Jlnuesas naHenb NnpegHa3HayeHa ansi onepaTMBHOIO YNpaBeHns 1 CoaepXUT Heobxoaumble CBETOAUOAHbIE,
undpoBbIe MHANKATOPLI U KNaBuaTtypy.
Jlnuesas naHens koHTponnepa MUK-52H B pexxume onepaTtMBHOro ynpaeneHus npegcrasneHa Ha puc. 6.9.

| MHgunkatop Bx

/ (BxogoB
YHKLMOHAMbHbIX

/ onokos

HAPAMETP Per Mpr Iru:l B' 2ax Mpm OW OT

|{0hnep Oxw O O O O e0
ny  NekH. PFA
(pyHKHMOHaﬂbHOFO b 8PV /’_1
6noka oc .

,«HBJJ.AH HA

5 BUXIL Ors Nekd. 3aBp.  Bsig 31;3-1, .
Qne |
/ 3 o .m ) =
Howmep Bxoaa -

dYHKUMOHANLHOro
6noka

Knasuwin

3HaueHve napameTpa,
KOTOpPbIN NPUXOANT Ha
BbIGpaHHbIi BXOA,
(hYHKUMOHanbHOro 6roka

PucyHok 6.9 - [luuesas naHesnb 8 pexume UHOUKayuU 8xo0HbIX napamempos yHKUUOHarbHbIX 610K08

YeTtbipexpaspagHbii aucnnen MAPAMETP, B 4acTHOCTM nepBbIX 2 pa3paga MHAUKaLMM yKasbiBaloT Ha HOMep
dyHKUMoHanbHoro 6noka, a 3,4 paspsAbl Ha HOMep BXOA4a 9TOro (PYHKUMOHANLHOrO 61l0Ka, KOTOPbLIN HYXXHO
nhanumposatb. Ha gucnnen SABOAHHA BbiBOgUTES TekyLmMe 3HaYeHe BXOAHOIo napameTpa.

Jlnuesasa naHenb nmeeT 8 knaswl, C MOMOLLbIO KOTOPbIX BEAETCH OMnepaTVBHOE YynpaBrieHue KOHTypamu
NHANKaLUW.

[aHHoe MeHIo NpeaHa3Ha4YeHo, ToMNbLKO AN MHAMKALMN NHTEPECYOLLEro BXOAHOIo napamerpa
yHKUMOHanbHoro 6roka.
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6.6 OnepaTMBHOE ynpaBneHue NaHesnbl UHAUKALMKN BbIXOA0B (PYHKUMOHANbHbIX 6TOKOB
6.6.1 O6wme npaBuna
Ona Toro 4tobbl NPOCMOTPETb BbIXO4 YHKUMOHANbHOro 6Gnoka koHTpornep MWK-52H. nomkeH ObiTh
nepesefeH B pexum PABOTA. Tak e fgormkHa ObiTb BbibpaHa naHenb nHaukauuy BXo4oB (yHKLMOHAMBHBIX B6/0KoB —
cBeTnTCcHa nHankatop BUX.
6.6.2 JlnueBas naHenb
JlnueBas naHenb NpefHa3HayYeHa Ansi ONepaTUBHOTO YNPaBNEHUS U COAEPXKUT HEEBXOAMMbIE CBETOANOAHbIE,

uncpoBbIe MHANKATOPLI U KNaBuaTypy.
Jlnuesas naHens koHTponnepa MUK-52H B pexxume onepaTtmBHOroO ynpaeneHus npeacrasneHa Ha puc.6.10.

HAvkaTop Bux

(BbIXOA0B
(hYHKLMOHANbHbIX
6rokoB
% NAPAMETP o Per Mpr Ina Bx

Homep 5 8
= ny
dYHKUMOHANbLHOTO 4 8Py
6roka oc

,»BD.AH HA BUXIO
AN\ Ors

Qne
7 ] v .m
Homep BbIxoaa

yHKUMOHANbHOro
Onoka

\
3HayeHue napameTpa, Knasuwm
KOTOPbIV NPUXOAWT Ha

BbIGPaHHbIi1 BbIXOZ,
byHKUMOHaMLHOrO 6roka

PucyHok 6.10 - Jluyesas naHerb 8 pexxume UHOUKaUUU 8bIXO0HbIX napamempos yHKUUOHabHbIX 6110K08

YeTblpexpaspagHbii aucnnen FIAPAMETP, B 4aGTHoCTM nepBbIX 2 pa3paga MHAUKaLMM ykasbiBaloT Ha HOMep
dyHKUMoHanbHoro 6noka, a 3,4 pas3psadbl Ha HOMep BbIXOAA 9TOro (OYHKUMOHANbHOro 6roka, KOTOPbIA HYXHO
nhanumposatb. Ha gucnnen SABOAHHA BbIBOgUTCA TeKyLLME 3HAYEHME BbIXOLHOMO NapameTpa.

Jlnuesasa naHenb nmeeT<8 knaswLl, € AOMOLLbIO KOTOPbIX BEAETCH OMnepaTVBHOE YynpaBrieHue KOHTypamu
NHANKaLUW.

[aHHoe MeHI0 NnpeAHa3Ha4YeHo TONbKO ANS NHAMKALUM NHTEPECYIOLLEro BbIXOAHOIO napameTpa
yHKUMOHanbHoro 6roka.
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6.7 OnepaTuBHOe yrnpaBJfieHMe NaHernbio MHAMKaLUU U pefakTMpOBaHUS napaMeTpPoB (PYHKLMOHaNbHBIX
6nokoB

6.7.1 O6wue npaBuna

Onsa Toro 4To6bl MPOCMOTPETH MNN PefakTUpPoBaTe NapameTp yHKUMOHanbHoro 6noka KoHTponsep. MANK-
52H pomxeH ObiTb nepeBeaeH B pexum PABOTA. Tak e pomkHa ObiTb BbibpaHa naHenb WHAWKAWUMW BXOOOB
dyHKUMOHaNbHbIX 6nokoB — cBeTuTcst nHamkaTop MNMPM. MapameTpy, KOTOPbIN HYXXHO OTpedaKkTUpPoBaTb TaKkKe. HYXKHO
npuceBouTb dnar paspelleHus nporpammupoBaHus B pexume PABOTA (cm. n. 7.2.1.4).~==chmar «Pch» wopu
nporpaMMMpoBaHUM U3 NPOrpaMMHOro naketa «Anbgay.

6.7.2 JluueBasi naHenb
JlnueBas naHenb NpegHa3HayeHa ANs oNepaTUBHOTO YNpaBneHUs 1 COAEPXMT HeEOBxoaMMble CBETOQUOAHbIE,

LUMpoBbIE UHAMKATOPBI U KNaBmuaTypy.
Jlnuesas naHenb koHTponnepa MUK-52H B pexxume onepaTvBHOrO ynpasneHusi npecraBrneHaHa puc.6.11.

yIH):leaTop Mpm

(mapameTtpos
pYHKUMOHANbHBLIX
onokos

I'IAPAMETP Per Mpr Ina Bx Bux Mpw

Howmep Ow Q000 0C

ny  Nek. PIA MeHio

yHKUMOHANbLHOTO 4 .

Onoka SN

2ABLOAHHA BUXIO

N

e sp_)

Homep napameTpa
yHKUMOHANbHOro
Onoka

3HayeHue napameTpa, Knasuwin

yHKUMOHanbLHOro 6rnoka
PucyHrok 6.11 - Jluyesasi naHesflb 8 pexume UHOUKayuu napamempos hyHKUUOHaIbHbIX 6/10K08

YeTtbipexpaspsagHbii gucnnei MAPAMETP, B 4acTHOCTM NepBbIX 2 paspsaga MHAVKaLUMKU yKkasblBaloT Ha HOMep
dyHKUMoHanbHoro 6rnoka, a 3,4 /paspsabl "Ha Homep napameTpa  (YHKUMOHaAnbHOro 6roka, KOTOPbIN HYXHO
uhHauumMpoBatb unu pepaktupoBatb. Ha paucnmen 3ABOAHHA BbiBOoOMTCA Tekywme 3HayeHue BblOpaHHOro
napametpa.

Jlnuesasa naHenb nmeeT 8 knaswll, C MOMOLLbLIO KOTOPbIX BEAETCH OnepaTVBHOE YynpaBrieHue KOHTypamu
WHAMKaLUN.

[aHHoe meHIo NpeaHa3HavYeHo TOMbKO AN MHAMKALMN MHTEPECYIOLLEro BLIXOAHOMO NnapameTpa
yHKUMOHanbHoro 6roka.

6.7.3 N3ameHeHue BbIOpaHHOro napameTpa (PyHKLMOHaNbHOro 6roka

Ons Toro 4to6bl M3MEHUTE napameTp yHKUMOHanbHoro 6noka koHTponnep MWK-52H pomkeH ObiTb
nepeeegeH B pexum PABOTA. Tak e gomkHa ObiTb BblOpaHa naHenb MHAMKaUMM U peaakTMpoBaHMS NapaMeTpoB
dbyHKUMOHanNbHBIX BRNOKOB =, cBeTMTCA uHaukatop [pMm. MapameTp gaHHOro yHKUMOHanbHOro 6Groka sBnseTcs
3arnomuHaeMbIM 3HavYeHueM. Flocne BkroveHus nutaHusa 6nok HaumHaeT paboTy ¢ TeM e napameTpom 4To u Obin
OTpeAaKkTUpoBaH Ha MOMEHT OTKIIOYEHMS.

Mpouenypa U3aMeHeHUA NapameTpa pyHKLMOHaNbLHOro Grioka
e [lpy BbIGPaHHOM COOTBETCTBYIOLLEM PEXMME UHOMKALMU U peaakTUpOBaHUsl MapaMeTpoB
bYHKUMOHAmMbHbIX 6GriokoB. BbiGpaTb HeobOXoauMbI HOMep (hYHKLMOHaNbHOro 6rnoka u

HOMep napameTpa KOTOpbIl HY>KHO 0TpeAaKTUpOoBaThb.

< [A] e C nuueBor naHenu ¢ nomoubto knasuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTb
= [V] HeobxoanMoe 3HaveHve napaMmeTpa pyHKUMOHanbLHOro 6roka.

= [d] e Ecnv onepatop Haxan knasuwy [¢'] — BbIXoa 3MEHUTLCS Ha TOT KOTOPbI Bbin 3agaH.
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6.8 KoHTponb owmnbok

6.8.1 O6LWKe Ha3Ha4YeHue

KoHtponnep MWK-52H ocHaweH dyHKumeln onpegeneHns owmnboK, Npu BO3HUKHOBEHWUU KOTOPbIX MUraeT
unHoukatop MeHio «Ow», Ha [aHHOM YpOBHE MEHI0 eCTb BO3MOXHOCTb MpocMOTpa Tuna {M Koga noLumbku
HeucnpaBHocTewn (cM. Tabnuuy 7.6.2).

6.8.2 JlnueBas naHenb

JlnueBas narenb npepHasHayeHa AnA ONepaTMBHOrO OBHapyxeHus owunbok U copepxut Heobxoaunmble

CBETOANOAHbIE, LMMPOBbLIE MHANKATOPbLI U KNaBnaTtypy.
Jlnuesas naHens koHTponnepa MUK-52H B pexxume onepaTtMBHOroO ynpasneHus npeacrasneHa Ha puc.6.12.

‘ WHagukatop Ow
(owmbok B paboTe)

NAPAMETP Per Mpr Irul B) 3

* 0w 0 00 O ¢
Konunyectso ownbok é O Ony Nexn. pm
1 Qpy
D HOIOIOI®
/_mauAHHﬂ Bnb ek BaEn. w2

Homep owmnbku

v
Knasuwn

Tun owmnbkn Koa owmnbkum

PucyHok 6.12 - Jluuesas naHesnb 8 pexxume UHOUKayuu owubokK

YeTblpexpaspagHbii aucrneind MAPAMETP, B 4YacTHOCTM nepBbiX 2 paspsga WHOUKaUMW YyKasbiBalOT Ha
konuyecTBo owwnbok, 3,4 paspsigbl/HA Homep BblGpaHHOW), owmnbkn. Ha pgucnnenr 3ABOAHHA BbiBOAUTCA TWN
BblOpaHHOM ownbku, a Ha gucnnen BUXIOwkon owwnbkum “(unn B pexume nporpaMMuMpoBaHust napametp 6.04).

JlnueBasa naHenb nmeeT<8 knaBuLl, C AOMOLLbLI KOTOPbIX BEAETCA onepaTMBHOE YMNpaBrneHWe KOHTypamu
WHAMKaLMN OLLIMBOK.

[aHHoe MeHIo NpeHa3Ha4eHo TOMNbKO ANA MHAMKALUMKN TUNa 1 Koga OLUMGKK.
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7 MporpammupoBaHue, HaCTPOMKA U KOHTPOJb
7.1 JNnueBasa naHenb B peXume NporpaMmmMmpoBaHUA
[na TexHONorM4eckoro NPorpaMMMpOBaHUs, HACTPOMKM U KOHTponsa koHTponnepa MUK-52H menonb3ytoTca

WHOMKATOPbI U KNaBWLWW NULIEBON NaHenNu.
JlnueBas naHenb koHTponnepa MWK-52H B pexume nporpamMyvpOBaHUSA M HACTPOMKW NpeacTtaBrieHa Ha

puc.7.1.
UHankaumus Homep ypoBHsi Knasunwa
napamMmeTpoB nporpaMMmumpoBaHus OTMeHbl
MNe1 n MNe2 BbINOJTHEHUH
napameTpa
PAMETP Per Mpr Iz ol © Il KnaBuwn
A : © OO0/ ) e @ U3MeHeHust
— OF 3Ha4YeHUn
& napameTtpa
Nuamkaumsa T iR
napameTpa OF : £ 2 &
MNe3 > ore (€) o ¢
KnaBuwa
noaTBepXAeHUs
MHgukauusa BbINOJIHAEMbIX
napameTtpa // nencTBUn
MNe4
/ KnaBuwa
KnaBuwu ANA MHBepCcun BXOAHOro
U3MeHeHus CUrHana npw HacTpowke
YPOBHSI CBfi3er Ha ypoBHe
nporpamMmMuMpoBaHus

PucyHok 7.1 - Jluyesas nanens konmpornnepa MUK-52H & pexume npogpammuposaHusi
7.1.1 UHpukaTopbl n gucnneun

CBeToamMoaHble MHOMKATOPLI CUrHaNU3MpylT O pexume paboTbl, BblOpaHHOW npouedype u owmubkax. Ha
LUMpOBbIE CEMUCErMEHTHbIE MHANKATOPbI BEIBOAATCS HOMEPa M 3HaYeHVs napameTpoB.

Oucnnen HasHauyeHue gucnnes B.pexume nporpaMmmMmpoBaHus
o KAHAI (Ne) MHavumpyeT HOMep YPOBHSI NporpaMmmMuMpoBaHns.

o NAPAMETP MHaouumpyeT Homep BbIbpaHHOro napameTpa.

e 3ABOAHHA MHBuumpyeT 3HayeHne napameTpa nporpaMMyMpoBaHns UM KOHUrypaumm.
e BUXIAO Ha gaHHbI gUcnnen BbIBOAATCS 3HA4YEHUS BCMOMOraTesibHbIX MapamMeTpoB.
UHgukatop HasHayeHue uHagukaTopa B pexume NporpaMmMmMpoBaHus

o [P CeTuTCH, ecnu koHTponnep Haxoautcs B pexume NPOrPAMMUPOBAHNE.

He/cBeTtutcs, ecnu KoHTponnep Haxoautcs B pexvume PABOTA.
e OT WHavumpyeT Hanmumne OTKasoB.

e OLU MHamumpyeT Hanmumne owmnbok.
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7.1.2 KnaBuaTtypa

Knaeuwm ncnonb3yrTcAa Oond Bbl60pa YPOBHA nporpaMmmMunpoBaHusa, pexnmMmos, Ond U3MeHeHUA napameTpos,
3anycka TectoB 1 1.4.

KnaBuwa nnu

KOMOMHauus

KombuHauums
Knaswuil

[L] MeHto +
[NekH V]

KombuHauums
KnaBwL

[L] MeHto +
[NekH 1]

e [U] MeHio

e [¢] Bsig

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

o [A] 3Hau.

o [V] 3Hau.

HasHa4yeHue knaBuil B pexunmMe nporpammumpoBaHusa

Mcnonbsyetca ana nepexoga B pexum nporpammupoBanus. Maposb Ans Bxoda B pexvMm

nporpammupoBaHus «0002».

O nepexoge B pexum NMPOrPAMMUNPOBAHUME ceugetenscteyeT ceedeHne uHamkatopa P.
Mpy aTOM B pexume NporpammmnpoBaHns yHKLMOHarbHbIE BFOKU He BbINOMHATCSA U

B KOHTPONMMepe MOXHO W3MEeHATb BCe 3anporpamMMMpOBaHHbIE mapameTpbl,/ 6noku,

KOHMWrypaumio, KOHCTaHTbl U T. 4.

Mcnonb3yetca ans nepexopa B pexum PABOTA.
Mpwn nepexope B pexxum PABOTA vHgukatop MNP racHeT u 3acBeTuTcsa nHaukarop PB.

B pexume paboTbl MOXHO KOHTPONMPOBAaTb CUrHambl U NapaMeTpbl, HO HUKaKue
napameTpbl KpOMe KOI(PPULMEHTOB N3MEHSTE HEMb3S.

B pexvme TMPOTPAMMUPOBAHWE paHHas knasuwa BbINOAHAET ~(YHKLUMIO OTMEHbI
BbIMOMHEHHbIX 4EACTBUI, onepaumm.

«[U] MeHwo» — knaBuwa OoTMeHbl. HaxaTne 3ToW KnaBuwmM cOpacbiBaeT Bbl3BaHHbIE
napamMmeTpbl, OCTaBfsa Ha Auchnee nuwb nepBbid napameTp. Ecnu knasuwa «[O] MeHio»
HaxumaeTcs [0 nocrneaHero Haxkatua knasuwn «[¢] Beigy, 4CraHoBneHHbIe napameTpbl B
namsiTe He BBOASITCS.

KnaBuwa npegHasHadyeHa ONS NOATBEPXAEHWUS BbINOMHSAEMbIX AENCTBUIA, onepauui U Ans
duKcaumm BBOAUMBIX 3Ha4YeHUn. Hanpumep, dukcauma BBOAA W3MEHEHHOro 3HayYeHus
napameTpa, a TaKkke NPOABMKEHNE MO YPOBHAM RPOrpamMMUpOBaHns 1 T.M.

«[«¢'] BBig» — knaBuwa MMeeT OABOWHOE Ha3Ha4eHWe: OHa vcnonb3ayeTca Ans Belibopa
HY)>XHOro nmapameTpa v 415 BBOAA YCTaHOBIEHHbIX MapamMeTpoB B NamsTb. B kaxaon onepauum
Mo NPOrpaMmmMMpPOBaHMIO, HACTPOUKE W KOHTPOIO. UCNONb3yeTCA HECKOMNbKO napameTpoB. Bbizos
3TUX NapamMeTpoB Ha AWUCNNEN OCYLLECTBISETCA MNocnefoBaTeflbHO: MPU KakAOM HaxaTuu
knasuwmn «[¢'] BBia» Ha COOTBETCTBYIOLMIA [MCNINeil Bbi3blBAETCS OYepefHoil napameTp,
yyacTByOLWMIA B AaHHOW onepaumn, ATOT napameTp Npu HeO6XOAUMOCTN MOXET U3MEHSATLCS C
nomMoLLbto Knasuw «[AT», «[V]».

Mocne Toro, kak Bce napameTpbl, y4acTByloWMe B AaHHOW npoueaype, 6yayT Bbi3BaHbI
W ycTaHOBMeHbl ouyepedHoe (nocrnegHee Haxatue knasuwm «[¢] Beig» c6pacbiBaeT
BbI3BaHHbIE MapameTpbl.

Kpome Toro, B pexume. NporpaMMUpPOBaHWs 3TO MocrnefHee HaxaTtue knasuwm «[<&]
BBig» BBOGWUT yCTaHOBMEHHbIE NAPaMeTpbl B NaMATb.

McnonbayeTcs AN M3MEHEHNS HOMepa YPOBHS MEHIO B CTOPOHY YBENUYEHUS.

Mcnonb3yercsa AN U3MEHEHUSA HOMepPa YPOBHS MEHIO B CTOPOHY YMEHbLLEHMS.

Mcnonesyercsa Ans MHBEPCUM BXOAHOIO CUMrHanNa npu KOHUrypupoBaHum cBA3ei Ha ypoBHe 3.
KnaBuwa "Oonblue". Mpu KaOom HaxaTuM STOW KNaBULLIM OCYLLIECTBIISIETCS YBeNMYEHWEe
3HaYeHUs nameHsieMoro napametpa. [Npu yaepXvBaHUW 3TOW KNaBULLW B HaXXaTOM MOMOXEHUN
yBEAUYEHNEBHAYEHUI NPONCXOANT HENPEPLIBHO.

Knasuwa "meHblie". lMpu KaxaoM HaxaTuu 3TOW KNaBULLM OCYLLECTBNSAETCH YMEeHbLUeHue

3Ha4yeHna nsameHdemoro napameTpa. lNpu yaepxmBaHun 3TON KNaBULLM B HaXXaTOM MOSIOXEHMMN
YMEHbLLEHME 3HA4YEHUI NMPOMCXOaUT HEMPEPbIBHO.

Mpumvevanue. TMpu M3MeHeHUM 3HavYeHu napameTpoB [AENCTBYIOT PEXWMbl YCKOPEHHOTO W3MEHEHUS
3HayeHu — cM. p1c.6.3:

7.1.3 PexxM nporpaMmMupoBaHusi U paboTbl

LIZANTAN.COM

KoHTposnep MoOXeT HaxO4UTbCSA B OOHOM M3 ABYX PeXuMOB: nporpammupoBanus (MP) unu pabotsl (PB). B
pexumMe mporpaMMmnpoBaHnsa NMporpamMmma KoHTpornepa He paboTtaeT. B aTom pexume COCTOsiHME BCEX ero BbIXOAOB,
TanmMepoB, CYETYMKOB M SYEEK HaKOMMEHUs 3aMOPOXEHO, a Ha nuueBOW naHenu cBetutcs wuHaukatop [1P.
VcknioueHem siBNsieTcst TONMbKO Talmep peanbHOro BpEMEHM.

B pexume nporpaMmmMupoBaHWsi MOXHO W3MEHATb BCe MapamMeTpbl, Kak KOHTponnepa B LENoM, Tak u
PYHKLMOHAmbHbIX 6/10KOB.

B pexwume paboTbl cBeTUTCS cBeToanoaHbIv nHankatop PB (MNP He ceeTuTCS).
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B pexume paboTbl KOHTpONMep BKIOYEH B pexum ynpasneHus. lMpu nepexoge B 3TOT pexum. pabora
KOHTpOmnnepa HayMHaeTCss C TOr0 COCTOSIHMS, B KOTOPOM OH Haxogufics B MOMEHT rfepexoda B PexXum
NPOrpaMMMpPOBaHNS (3TO BEPHO MULLb AS1 TOM YacTu CTPYKTYPbl PYHKUMOHAMNbHBLIX BNOKOB, KOTOpas He MeHsnach B
pexume nporpamMmmmpoBaHuns).

B pexume paboTbl MOXHO KOHTPONUPOBaThL napamMeTpbl 1 BbixoAa GMOKOB, a Takke U3MEHsTb napameTpbl.
Mpu nepexoae 13 pexmma «NporpaMmMmpoBaHNE» B PEXUM «paboTay KOHTYpbl perynnMpoBaHns BKIOYAIOTCS BpaboTy
6esynapHo.

Mpy HannuMM OTKa30B B KOHTPOSNIEPe HEBO3MOXHO NEPENTN B PEXMNM paboTbl KOHTPONNepa A0 MOMHOLO
yCTPaHeHs OTKa30B.

7.2 TexHonorn4yeckoe nporpaMMupoBaHue U TecTUpoBaHue
7.2.1 Mpouepypa nporpammMupoBaHuA

Beizos pexuma MNMPOMPAMMUVPOBAHWE 3awwuweH naponem u ocyllectensetcs, ns pexuma PABOTA
ANuUTenbHbLIM, Gonee 3-x cekyHa, HaxaTneM komBuHauum knasuw  MeHio + [NekH L]
Mocne atoro Ha pgucnnen MNMAPAMETP BbiBogaTcs cumBonbl "PASS" — BeBog naponst. Ha pucnnen
3ABOAHHA BeiBOAUTCA MuratoLLee 3HayeHre napons: «0000».
C nomoLLbio KNaBuwn A BBECTU Naposib: «0002» 1 KpaTKOBPEMEHHO HaxaTb knasuwy [¢].
Ecnu naponb BBegeH He sepHo — npnbop octaetca B pexume PABOTA.
Ecnu naponb BBegeH 8epHo - To npnbop nepenget B pexum [MPOrPAMMVPOBAHUE.
Mepexopn B pexum NMPOPAMMNPOBAHUA ykasbiBaeT cBeTAWwMIACS udankaTop MNP.

B pexxume nporpammnpoBaHusa 3a4aloTcs BCe NporpaMmupyemble napameTpbl KOHTponnepa, onpegensiowme
ero yHKUMOHanNbHY CTPYKTYPY.

OnemMeHTbl NUUEBOW naHenu (AWCNAeW, WHAMKATOPbl, hKMaBuWK) B, PeXume NPOrpammmupoBaHus
npeactaeneHbl B pasgene 7.1. dopmar wHAMKauMW MHAOPMaLUU Ha AMChnesX npu nporpammmpoBaHnv K
TecTupoBaHuUM NpuseaeH Ha puc. 7.1.

B koHTponnepe umeroTca BOCEMb Npoueayp (M-COOTBETCTBEHHO. BOCEMb YPOBHEN) MPOrpaMMMpPOBaHMS,
KoTopble npeacTaBneHbl HWXke. Kaxagas npouedypa nporpaMMypoBaHuUA UMEeT CBON YPOBEHb, WHAMLMPYEMbIN Ha
ancnnee «Ne» (KAHAIT). B nocnegytowmx pasgenax MpuBoguTcs noapobHoe onucaHve Kaxkaow npoueaypbl
TEXHOMOrMYeCcKoro NPOrpaMMmMpOBaHUA U TECTUPOBaHUS.

CocTtosiHue auncnnes
«Ne» (KAHAI)

Homep ypoBHs HanmeHoBaHue YPOBHSA U npouenypbl nporpaMmmmpoBaHusa

HacTpoiika KonnyecTea yHKLUMOHAbHBIX GNOKOB, KONMYECTBa KOHTYPOB

1 perynmpoBaHusi, nporpaMMHbIX 3a4aTYMKOB U KONMYECTBa NoMb30BaTeNbCKUX
naHeneu MHAVKaLMKN 1 ynpasnexHus

MporpaMmupyieTcs hyHKLMOHaMbHbIe GOKM B MporpaMme nosib3oBaTesisi, HoMep,
TN Gnoka, 6a30BbI agpec NapamMeTpoB M MOAMUKATOP KONMYECTBA BXOAOB
MporpaMmMmpyoTCsa CBA3M (hYHKLMOHANbHOTO 6r1oka B porpaMMe nonb3oBaTenst

Hactpoiika napameTpoB YyHKLUMOHaNbHbIX 6/10KkoB

TecTpoBaHWe AUCKPETHbIX U aHANOroBbiX BXOJOB-BbIXOAO0B, KanMbposka
aHanorosBbIX BXOJ0B M KanvbpoBka aHanoroBblX BbIXOA40B

CuctemHble napameTpsbl (Bepcust MO, cBoboaHas namsiTb Nporpamm, cBo6oaHas
namMaTh JaHHbIX, CETEBOI afpec, CKOPOCTb CETEBOIO 0OMeHa, TaM-ayT)

Ha naHHOM ypoBHe Npov3BOAMTCS KOHTPONb OTKa30B MPU NPOrPaMMUPOBaHNM

0 (N O | 01 [ AW N

Ha gaHHom YpPOBHE Npon3BOONTCA COXpaHeHMe nporpamMmbl NoNb3oBaTesnia, HaCTPOeK
1 NapaMeTpoB B 3HEProHE3aBUCMMON NaMATU KOHTpoiepa

NN Homep
Fri rr_i YPOBHA
L —
1,2 pa3psag,
aucnnes 3,4 paspsg
«FlapameTp» avicnnes MapameTp
VT T o
A I Y I
Oucnnen Oucnnen
«3aBaaHHA» «Buxig»

PucyHok 7.2 WHOukayusi napamempoe HacmpoUKu 8 pexume rpospaMmuposaHusi
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7.2.1.1 HacTtpoiika Konu4yecTBa 61okKkoB

Ha paHHOM ypoBHe nporpamMmMupoBaHWsl yCTaHaBMMBaeTcsl HeobBXoOAMMOE KOMNMYECTBO (DYHKLMOHAMbHBIX
GINOKOB, KOINMYECTBO KOHTYPOB PEryrMpoBaHUs (PerynstopoB), KOMMYECTBO MPOrpamMMHbIX 334aTHMKOB, a Takke
KONMUYECTBO NOMb30BaATENbCKMX NaHeNen MHAMKaLMM 1 ynpasneHus.

Tabnuua 7.1
HMCI?:::J('; Ne» Oucnnen MNAPAMETP Oncnneit Anchineir
3ABOAHHA BUXI
Homep ypoBHs 1-n, 2-n pas3psg 3-1, 4-n paspsag A a
00...98 00...09 0000 ... 0009 000 ... 009
1 Konuyectso KonunuectBo Konuyectso KonunyectBo
YHKUMOHANbHbIX KOHTYpOB nNporpaMMHbIX MoJSib30BaTEfbCKUX
OnokoB perynupoBaHunsi 3aaT4YMKOB naHenemn

Mocne BBOAa BbILENEPEYNCIEHHON WHAOPMAUMM B KOHTpomnfepe dOopMUPYETEA UCMNONMHUTENbHbIN
NporpaMMHbIN MOAYMb MPOrpaMmmbl NOMb30BaTENS, 3arpyXeHHON C KOMMbIoTEPa NNy BBEAEHHOWN C NepeaHen naHenu.

Mpu BBOAE 3Ha4veHua «00» B 1-M n 2-m paspsage aucnnesa NAPAMETP nponssoamTca oumcTka nporpammbl
none3oBaTens.

BHumaHue! [laHHylo onepaumio HeoO6X0AMMO BbINONHUTL Nepef 3anucbio HOBOW NporpaMmbl B
KOHTponep.

MNpn BBOAEe napameTpOB AaHHOIO YPOBHS BO3MOXHO CBeYeHue niaukartopa otkas OT, B AaHHOM
criyyae Heo6xoAMMO NPOBEPUTL NPaBUNIbHOCTL NPOrpaMMMpoOBaHuA PYHKLMOHANbHbLIX 610KOB,
nporpaMmmMmpoBaHue cBfi3ei 6510KOB, yCTaHOBKY U HACTPOWKY NapameTpoB, NN NOATBEPAUTL elle pa3 Bce
3Ha4YeHUA [AHHOIO YPOBHH.

7.2.1.2 TMporpammupoBaHue PYHKLMOHaNbHbIX OIIOKOB
Ha paHHOM ypoBHe nporpammupyeTcs Homep (yHKUMOHanbHoro 6rnoka B nporpamme Monb3oBaTens, Tun

6rioka (cornacHo 6ubnuoteke dyHKUMOHaNbHbLIX 6okoB), 6a30BbIN agpec NapamMeTpoB M MoauduKaTop KonmyecTsa
BXOA0B U/MNW napameTpos.

Tabnuua 7.2

HMCII(-I::,:J('(INQ» Oucnnen MAPAMETP [ucnneit [vcnneit

3ABOAHHA BUXI
Homep ypoBHs 1-it, 2- pas3psAn 3-n, 4-n paspsg A A

00...98 00..99* 0000 ... 0600 001 ...012 **

2 Homep 6roka Twvn 6noka BasoBbIi agpec MogudmkaTop

napameTpoB KONM4ecTBa BXOLOB
1 napameTpoB.

* CM. 6ubnuoTteky dhyHKLMOHARbHbBIX OMOKOB.
** [Ina 6nokoB, KOTOPbIE HE NMEIT. MoAMMKaTopa, 3TOT NapameTp Bceraa paseH 001.

7.2.1.3 MporpamMupoBaHue cBsizen

Ha gaHHOM ypoBHE APOrpaMMUPYHOTCS CBA3U OYHKLMOHanNbHOro 6rioka B nporpaMme rnorib3oBaTensi.

Tabnuua 7.3
nucl?gs:ﬁm» Oucnnen MAPAMETP [vcnneli Iucnneit
AN .. 3ABOAHHA BUXIa
Homep ypoBHs 1-1, 2-1 pa3spsag 3-n, 4-n paspsag
00 ... 98 01..99* 0000 ... 0099 01... 12* unn
3 -01..-12*
Howmep 6roka Homep Bxoaa Howmep 6roka Howmep Bbixoga **
* 100...N — Bce Bxoga 6nokos ( N — BxogoB)
(N+1) ... AN+M) — Bce cBoiicTBa broka ( M — cBoncTB).

B kaxgoro 6noka AomkHbl ObITb CBSA3aHbl BCe BXOAa, MHayve OyaeT BblgaBaTbCsl CUrHan oTkasa (oTka3 Ne6 —
He NOAKMYEHHbIA BXxoa). Takke MOXHO CBA3bIBaTb M CBOMCTBA GrioKa, Af1s TOro YToObl B KAXAOM LIMKIEe MporpaMmbl
3anuncbiBaTb B CBOMCTBO AaHHOr0O Grioka 3Ha4YeHme HYXXHOrO Bbixoda Apyroro 6noka.

** Mpy nporpammmnpoBaHMM CBA3eW, NOCNe BBOAA 3HaYeHUs1 HOMepa Bbixoda Ha aucnnee BUXILO, HaxaTne
knaeuwu [3aBa.] ycTaHaBnmMBaeT MHBEPCUIO AaHHOW CBA3K, YTO OTOOpaXaeTcsl CUMBOSIOM «-».
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7.2.1.4 HacTtpoika napameTpoB

Ha naHHOM ypOBHe Npov3BOAMTCS HACTPOMKa NapameTpoB (hyHKLMOHAMNbHbIX GIIOKOB.
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Tabnvua 7.4
HMCEKSMNQ» Oucnnen MAPAMETP ucnneli Ivcnneli
3ABOAHHA BUXI
Homep ypoBHs 1-it, 2- paspan 3-i, 4-it paspsn A A
00 ...98 01..99 -9999 ... 9999 000, 001
4 Homep Grnoka Howmep napameTtpa 3HaveHune PaspelueHune name-
napametpa HeHVs napameTpoB™

* YcTaHoBKa [aHHOro 3Ha4YeHns paspeLuaeT unu 3anpeLlaeTt Npon3BoanTb MU3MEHEHUE AaHHOro napameTpa B
pexume PABOTA. [Insa nsmepeHus napaMmeTpa HyXXHO B pexxume paboTbl KOHTPOMepa NnepenTu Ha NnaHenb
WHAMKALUN U peAaKTMPOBaHUS napameTpoB (PyHKLMOHanbHbIX 6110koB (cM. n.6.1.2):

CocTosiHME JaHHOMO 3HaYeHUs:

000 — 3anpeLleHo U3MeHATb AaHHbIN napameTp B pexvume PABOTA,
001 — pa3pelueHo n3MeHATb AaHHbIM napameTp B pexnme PABOTA.

7.2.1.5 TecTupoBaHue 1 KanMbpoBKa BXOA4OB-BbIXOA0B

Ha paHHOM ypoBHe NpOoM3BOAMTCH TECTUPOBaHME AUCKPETHBLIX Y aHaNoroBbliX BXOA40B-BbLIXO4OB KOHTPOSiepa,

a TakKXe aBTomMatunveckada n pydHasa KaJ'IVI6pOBKa aHanorosbIiX BXO0O0B U KaJ'IVI6pOBKa aHarnoroBbIX BbIXO40B.

Tabnuua 7.5
Oucnnen .

«Ne» KAHAN Aucnnen NAPAMETP Oucnnei 3ABOAHHST Oucnnen
Howmep 1-%, 2-1 3-n,4-n BUXIA
YPOBHA pa3psa paspsaa

01 Homep Bxona XXXX — 3Ha4YeHue BxogHoro curHana (%) 000
Tect
aHarnoroBbIX 01— 1- Bxoa XXXX-— 3Ha4YE€HNEe BXOAHOro curHana, 001
BXOAOB YTO COOTBETCTBYET Havany wwkanbl (%)
Al1-Al8 XXXX — 3Ha4YeHne BXOOHOro curHana, 002
YTO COOTBETCTBYET KOHLY LKanb! (%)
02 — 2-n/Bxon AHamorn4Ho 1-my Bxogy
03 — 341 Bxop, AHanoru4Ho 1-my Bxogy
04 —4-n BXop AHanorm4Ho 1-my Bxogy
054~ 5-n BxoA AHanormydHo 1-my Bxogy
06 — 6-1 BXxoA AHanoruyHo 1-my Bxogy
07 — 7- BXop, AHanorn4Ho 1-my Bxogy
08,— 8- BxopA, AHanorm4yHo 1-my Bxopny
02 Howmep Bbixoga | XxxX — U3MEHEHWe 3Ha4YeHus Bbixoaa (A, V) 000
5 TecT aHano- 01 — 1-1 BbIxop, XXXX — CMeLLeHMe Bbixoaa, B % 001
roBoro XXXX — KO3(PPULMEHT ycunenus, B eq. 002
Bbixoga AO1 | 02 — 2-1 BbIxoq AHanorm4Ho 1-my BbIxody (Npu HanMyYMm Moayns
(AO2-A04 Ha pacmpenusi)
moayne 03 — 3-1 BbIXOg,
paciuvpenvst) |04 =4-i Bbixos,
03 Homep Bxopaa 0000 — Bxop, OTKIO4YEH 000
TecT 01.— 1-n BXOA 0001 — Bxoa BkNKOYEH (nogaHo =24B)
OUCKPETHBIX 02— 2-n Bxog AHanormyHo 1-my Bxogy
BXOAOB 03 — 3-n Bxog AHanoruyHo 1-my Bxoay
DI1-DI3 04 — 4- Bxop, AHanornyHo 1-my Bxogy (Mpy HaNU4YMKM Moayns
(D14-DIM9 Ha pacluMpeHns)
mogyne. | ... | ...
PacLUMPERNs) | 19 — 19-i Bxop AHanornyHo 1-my Bxogy (Mpy HaNU4UM moayns
paclmpenust)
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MpogomkeHne Tabnuupl 7.5
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Oucnnen .

«Ne» KAHAT Avcnnen NAPAMETP 5 Oucnnei
Homep 1, 20 — Oucnnen 3ABOAHHA BUXI[L
YPOBHS paspsg 3-n, 4-n paspsag

04 Homep Bbixona 0000 — BbIXOA, OTKITHOYEH 000
TecTt 01 — 1-1 BbIXOA, 0001 — BbIXOA, BKMNHOYEH
OMNCKPETHbIX 02 — 2-i BbIX0OA, AHanorm4Ho 1-my BbIxogy
BbIXOL0OB 03 — 3-1 BbIXO4 AHanorm4yHo 1-my BbIxoay
DO1-DO5 04 — 4- BbIXOA, AHanornyHo 1-my BbIxogy
(DO6-DO21 Ha | 05 — 5-i1 BbIXOS, AHanorm4Ho 1-my Bbixoay
moayne 06 — 6-1 BbIXOA AHanormyHo 1-my BbIxogy (Npv HANMYUK
pacLuvpeHus) MOAYNsi pacLUMpPEHMs)
05 Homep Bxoga xxxx — CocTosiHne uanyeckoro Bxoaa 000
ABTOMaTMYeCKasi kanmbpoBka
ABTomaTtuyeckas | 01 — 1-n Bxopq He NpoBoANTCA
KannbpoBka xxxx — CocTosiHMe ouanyeckoro Bxoaa 001
aHanoroBbIX ABTOMaTMYeCKas KanMbpoBka
Bxogos Al1-Al8 Havana wkanbl
xxxx — CocTosiHue hunsnveckoro-Bxoga 002
ABTOMaTMYeckas kanMbpoBka
KOHLIA LUKarbl
02 — 2-n BXop, AHanorn4Ho 1=My Bxony
03 — 3-1 BXof AHanormyHo 1-my Bxogy
04 — 4-n BxoA AHanoruyHo 1-my Bxoay
05 — 5-n Bxog AHanornydHo 1-my Bxoay
06 — 6-11 BXop, AHanoernyHo 1-my Bxogy
07 — 7-n BXop, AHanorm4Ho 1-my Bxogy
08 — 8- Bxop, AHanorm4yHo 1-my Bxony
06 Homep Bxoga xxxx — CocTosiHWe uanyeckoro Bxoaa 000 — He
PyyHasn kanubposka COXpaHaTb
PyyHas 01 —1-n Bxog Havana Lwkanbl 001 - coxpaHaATb
5 KannbpoBka
Havana wkanbl 02 — 24MBXof, AHanorm4Ho 1-my Bxogy
aHanoroBbIX 03 —3-1 Bxop, AHanorn4Ho 1-my Bxogy
BxogoB Al1-Al5 | 04/~ 4-n Bxop AHanormyHo 1-my Bxoay
05 — 5-mBxoa AHanorny4Ho 1-my Bxogy
06 — 6-n BXxo4 AHanoruyHo 1-my Bxoay
07 — 7-n BXoA AHanorn4Ho 1-my Bxogy
08 — 8- Bxop, AHanorm4yHo 1-my Bxogny

07

PyyHas
KannbpoBKa
KOHUa LKanbl
aHarnoroBbIX
BxopoB Al1-Al8

Homep Bxoaa xxxx — CocTosiHne uanyeckoro Bxoaa 000 — He
PyyHas kannbpoBka COXpaHATb

01 —1-mBxoq KOHUA LUKanbl 001 - coxpaHaATb
02 — 2-1 BXop, AHanorn4Ho 1-my Bxogy

03 —3-n BXOA, AHanorn4Ho 1-my Bxogy

04 — 4-n BxoA AHanoruyHo 1-my Bxogy

05 — 5-n Bxog AHanoruyHo 1-my Bxogy

06 =.6-1 Bxop, AHanorn4Ho 1-my Bxogy

07 — 7-n BXopg, AHanorn4Ho 1-my Bxogy

08 — 8-n Bxoq AHanoru4Ho 1-my Bxony

08

PyyHas
KannbpoBka
Hayana LKansl
aHanoroBoro
Bbixoga AO1-4
(AO2-A04 Ha
mogyne
pacLuvpeHus)

Howmep BbIxoaa

01 — 1-1 BbIXOA,

XXXX — 3Ha4YeHne, NnogaBaeMoe Ha BbIXO4
npu KaJ'IVI6pOBKe Ha4vana wKarnbl

000 — He
COXpaHATb
001 - coxpaHsATb

02 — 2-n BbIXO, AHanoruyHo 1-my BbIXxoay (Npu Hanuyum
MOAYns paclumMpeHus)
03 — 3-1 BbIXO, AHanoru4Ho 1-my BbIxoay (Npu Hanuyum

Moayns paclumpeHus)

04 — 4-n BbIXO,

AHanornyHo 1-my BbixoZy (Npu Hanu4um
Moayns pacluMpeHust)
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Oucnnen «Ne» Ouncnnen NAPAMETP .
KAHAN B — Avcnnei 3ABAAHHS ”;;';(’I‘e"'
Homep ypoBHs 1-in, 2-11 3-n, 4-" a
paspsa paspsan
09 Howmep BbIxoga | xxxx — 3HayeHue, NnogaBaeMoe Ha BbIXO[, 000 — He
npu kannbpoBke KOHLA LUKarnbl COXpaHATb
Py4yHas 01 — 1-1 BbIXOA, 001-
KanMbpoBka COXpaHsATh
KOHLa LUKansl 02 — 2-m BbIxo | AHanornyHo 1-my BbIxoay (Npv Hanuuum
aHanoroeoro MoAyNs paclunpeHus)
Bbixoga AO1-4 03 — 3-n BbIxoA, | AHanornyHo 1-my Bbixody (Npu HaNM4Mu
(AO2-A04 Ha MOoAyNs paclunpeHus)
moayne 04 — 4-n BbIXO4 AHanornyHo 1-my BbIxogy (Npv HaRUYUK
pacLumpeHws) MOAYNSA paclUMpeHns)
10 01 0000 — 0059 000 — He
- CeKyHAbl COXpaHATb
Kanunbposka 001 -
Tavimepa COXpaHsATb
peanbHoro 02 0000 — 0059 000 — He
BpeMeHM - MUHYTbI COXpaHsATb
001 -
COXpaHATb
5 03 0000 - 0023 000 — He
- Yacel COXpaHATb
001 -
COXpaHsaTb
04 0001 — 0007 000 — He
- A€Hb Heaenu COXpaHATb
001 -
COXpaHATb
05 0001 — 0031 000 — He
- yncno mecsaua COXpaHATb
001 -
COXpaHsATb
06 0001 - 0012 000 — He
-/vecsay COXpaHaTb
001 -
COXpaHATb
07 0000 — 0099 000 — He
-roa (2000 — 2099) COXpPaHATb
001 -
COXpaHsaTb
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7.2.1.6 CucTteMHble napamMmeTpbl

LIZANTAN.COM

Ha gaHHom YpOBHE nNpon3BoanTCA HaCTpOIZKa CUCTEMHDbIX MNapaMeTpOB KOHTpOJI1Iepa U KOHTPOI1b owmnbok.

Tabnuua 7.6.1

Oucnnen «Nex» Oucnnen NAPAMETP -
KAHAN Aucnnei 3ABIAHHS ”;;’)'(’;E"
Homep ypoBHs 1-n, 2-n pas3psg 3-n, 4-n paspsg
01 01 00.xx 000
CucrtemHble Bepcusa rge:
napameTpbl nporpammMHoOro 00 — kog mogenu
obGecneveHuns KOHTponnepa
XX — HOMep Bepcuu1
02 0000 — 0015 (cm. 000
Kog mogenu mogynsa | npumMedaHue *1)
paclmpeHus
(cMm.cTpaHuuy 8)
02 01 0000 = 0255 000
MapameTpsbl CeTteBow agpec (0000'= oTkntO4EH OT
ceTeBoro obmeHa ceTn)
02 XXXX 000
CKopoCTb CeTeBoro 0000 - 0012,
obmeHa, 6ut/cek roe:
0000 — 2400
0001 — 4800
0002 — 9600
0003'= 14400
0004 — 19200
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
6 0012 — 921600
03 XXXX 000
Tanm-ayT Kagpa cMm. pasgen 5.4,
3anpoca B Tabnuua 5.1
CUCTEMHbIX TaKTax
1 TakT = 250 mkc
04 0000 — Modbus RTU 000
MpoTtokon o6meHa** | (ctanHaapT «Mukpony»)
0001 - Modbus RTU
(ctaHgapT «Modicony)
05 0000 — «3-2-1-0» 000
[Mopspok 0001 — «1-0-3-2»
crnegoBaHua™* 0002 — «0-1-2-3»
03 01 XXXX 000
Pecypc cuctembl Cso6oaHasi namsite | 0000 — 0400 *?
nporpaMm
02 XXXX 000
CBobogHas namsaTb 0000 — 0800 **
BbIXOZHbIX
permcTpos
03 XXXX 000
CBobogHas namaTb 0000 — 0640 *?
napameTpoB
(cBoKcTB)
04 00-99 0000 — 0002 000 — 999
CuctemHble owmbkn | Homep owmnbkum Tun owmnbkn Koa owwm6Gkm
(konmyecTBO Cwm. Tabn.7.6.2 Cwm. Tabn. 7.6.2
owmnboK)

* Flpn nogkntoveHHbIX Moaynsx pacwupenns MP-51-11 n MP-51-16 Heobxogumo ykasbiBatb 11 Homep
moayns, npn MP-51-13 n MP-51-17 Heobxoammo ykasbiBaTb 13 HOMep Mogynsi u npu nogknodeHHslx MP-51-15 n MP-
51-18 Heobxoammo ykasbiBaTb 15 HOMep Moayns.

*2'B naHHOM napameTpe ykasblBaeTCsl KONMMYECTBO 3anucelt, OfHa 3anuck paeHa 4 GaiiTa (HanpuMep, Homep
Onoka; Homep BxoAa, Homep 6roka, HoMep BbIxo4a).
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Tunbl (koAabl) CUCTEMHbIX U Nporpammupyembix OLUUBOK,
MHOULUMPYEMbIX Ha YpoBHe 6, noaypoBHsA 04, ykasaHHbIX B Tabnuue 7.6.1

Tabnuua 7.6.2

Tun Kon
owmnGku | ownbkmn MNpunynHa owmnbkm MeTopn ycTpaHeHus olunMbku

01 Owwubka aHanorosoro Bxoga Al1 YCcTpaHuTb NpUYnHy BbiXoda curHana sa
CwurHan Ha BxoAe Bbillen 3a Auana3soH AnanasoH Lkanbl ( unv kannbposaTk LKany)
LUKansol

01 S T RETTRpe

05 Owwnbka aHanorosoro Bxoga AlI5 | ... ...
CurHan Ha Bxope Bblllen 3a AnanasoH
LUKansbl

01 Owwwmbka npu obpaLleHnm K BHELLHEN 1. BbIKNtounTb, @ 3aTEM BKITHOYUTL KOHTPONNEp
3HeproHesusucumon namsatn EEPROM 2. 3amMeHUTb Moaynb pacLUMpeHUst

02 Ownbka npy obpalleHun Kk Tanmepy 1. BbIKNounThb, a 3aTeM BKITHUUTL KOHTpOep

peanbHOro BpeMeHun Mmoayna npoueccopa

03 Owwnbka npu obpaLueHun K y3ny LIAM AO2 1. BbIKNOYATL, a 3aTeM BKIIIOYUTL KOHTpONNep
2-ro KaHana Mogynsi pacluMpeHus 2. 3aMeHUTb MoZdynb pacLiMpeHus
04 Owwnbka npu obpawyeHun K yany LIAM AO3 1. BbIKNOYUTL, @ 3aTEM BKIIKYUTL KOHTpONnep
3-ro KaHana Mogynsi pacluMpeHus 2. 3aMeHUTBMOAdyMb pacliMpeHus
05 Ownbka npn obpalleHun k yany LIAM AO4 1. BbIKMOUYNT, a3aTEMBKITIOUMTL KOHTPOEP
02 4-ro kaHana MoAynsi pacLUMpeHnst 2. 3aMeHUTb MOAYMb PacLUMPEHUs
06 Owwmbka npu obpallLeHnm K y3ny kaHanos 1. BblKnounTb, a 3aTeM BKITHOUUTb KOHTpOnnep
OVCKpeTHOro BBoAa/BbIBOAA MOAYNS 2. [NpoBepuTb NPaBUIbHOCTb yKa3zaHs MOAyns
pacwmpenus 1 rpynnbl (1-8 ANCKPETHBLIN paciluypeHns (nyHKT meHio 6.01.02)
BBOA/BbIBOA) 3. 3amMenuUTb MoAYNb pacLUMpPeHnst
07 Pe3seps
08 Ownbka npy obpalleHnn K y3ny kaHanos 1. BbIKMOYUTE, a 3aTEM BKITHOUMTb KOHTpOIeEp
AVCKpeTHOro BBOAa/BbLIBOAA MOAYNSA 2. MNposepuTb NPaBUNbHOCTb YKa3aHs MOAYMA
pacwmpenus 2 rpynnbl (9-16 guckpeTHbIN paclumpeHns (NyHKT meHio 6.01.02)
BBO//BbIBOA) 3..3amMeHUTb MOAYMb pacLUMpeHUst

7.2.1.7 KoHTponb OTKa3oB
Ha paHHOM ypoBHe MpOoM3BOAUTCS KOHTPOIb OTKa30B Npy NporpaMmMUpOBaHNN.

Tabnuua 7.7 .1

.llucl?:s%m» Ouecnnen MAPAMETP ucnneit [ucnneit
. .. 3ABOAHHA BUXIA
Homep ypoBHs 1-1, 2-n“paspsag 3-1, 4-n paspsag
00 ... 99 01...05 XXXX XXX
Howmep oTkasa Tun (koa) oTkasa — CnyxebHas CnyxebHas
(konunyecTBO cM. Tabn.7.7.2 MHpopMaLms WHcpopmaLma
0TKa30B) 06 0000-0099 0000-0099
Twun (koa) oTkasa — Homep Grnoka Howmep Bxopa (He
CcM. Tabn.7.7.2 NOAKMHYEHHOTO)
7 07 0000-0099 | 0000-0099
Tun (koa) oTkasa — Howmep 6rnoka ! Howmep Grioka !
cM. Tabn.7.7.2
08 0000-0099 0000-0099
Tun (koa) oTkasa — Homep Grnoka Homep Bxoga 6noka
cMm. Tabn.7.7.2 nporpaMMmpyemoro
oTKasa
lMpumeyaHue!

*1. Ha gaHHbIx Aucnnesx ykasbiBaeTcs HOMepa OrokoB, B KOTOPbIX Ha 3Tane nporpaMMupoBaHuUsi MPOU30LLIIO
«fiepekpbITME» obnacTei aapecoB napamMmeTpoB.

Mepentn B/pexum «paboTbl» NPU HaNUUUM OTKA30B HEBO3MOXHO. VX HYXHO MWCNpaBuUTb B pexume
FIPOrpaMMMpOBaHUS.

OwnBkn/(1abn.7.6.2) MoXHO BUOETb U B pexume «paboTbl». [ns 3TOro HY)XHO NEPENTV B PEXUM NaHemnu
OTKa30B.1 OLLUNBOK:

ow ot
(o o oo oo = 0O)

Mpu atom BypeT BO3MOXHOCTb MPOCMOTPETb MO MOPsSAKY koAbl Bcex owmbok. Ha aucnnee Oymer BuOHO

KONMYeCTBO OLLUMOOK, HOMep OWMOKK, TUM U KOA OLMOKKN (CM. PUCYHOK 7.3).
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Tabnuua 7.7.2

LIZANTAN.COM

Aucnned rr _riri

NnaAPAMETP _ea_, 1 1

Konuuecteo Homep

oWHooK OWHBKKH

Ducnned | 711 7T o | Aucnned

3ABJIAHHA i o BHX1]
Tun | 1 Kon,
OWHBKKH DIMOKH

PucyHok 7.3 HOukayus napamempos HacmpoUKu 8 pexxume poboma

Tunbi (koabl) OTKA30B,
MHAULUPYEMbIX Ha YPOBHe 7, yKa3aHHbIX B Tabnuue 7.7.1

Koa otkasa MpuunHa oTkasa MeTop yeTpaHeHusa oTkasa

01 OTka3 aHeproHe3aBMCMMOW BHELLHEN 1. BbIKMOYUTL, a 3aTEM BKITHOUUTb KOHTpOnnep
EEPROM

02 Ownbka Npu TeCTUPOBaAHNN N ANArHOCTUKE 1. BolkntounTh, @ 3aTeM BKIOYNTL KOHTPOMep
0O3Y (RAM, onepaTnBHOM NamaTH)
npoLieccopa Ha aTane Ha4yarnbHON
MHMLManM3auum KoHTpornnepa

03 He cooTBeTCcTBUE KOHTPOMLHOW CYMMBICRC | 1. HalTu 1 ycTpaHWTb HECOOTBETCTBUE B
obnacTv pegakTMpoBaHus KOHPUrypaLum u fiporpaMmMe nmbo, ecrnn He HYXHO YCTPaHATb
KOHTpornbHoM cyMmmbl CRC MCNONHUTENBHOIO | HECOOTBETCTBUE - BLIKMIOYNTL, @ 3aTEM BKIOYUTL
moayns KOHTpOMnep.

2. BbINOMHWTL BBOA CUCTEMHbIX MApameTpoB
nporpaMmbl none3oBatens (yposeHb 1). Mpu
3TOM 3arpyska Ha ypoBHe 1 KoHTponupyeT o6bem
MCMonb3yemMon namsTu, cBs3n 6noKkoBs 1 camy
nporpaMMy nonb3oBaTensi.

04 He cooTtBeTcTBME KOHTpONbHON cyMmMbl CRC 1. BbINOMHMTL ONepaLmio CoXxpaHeHus (CM.
3arpy>eHHou NporpaMmbl nonb3oBaTens u ypoBeHb 8), ecnn HecooTBeTCTBME AOIMKHO BbITh
KOHTponbHoM cyMmmbl CRC coxpaHeHHoM COXpaHeHo.
nporpaMmMbl Nonb3oBaTtens

2. Ecnn He HyXHO YCTpaHATbL HECOOTBETCTBME -
BbIKINIOYNTb, @ 3aTEM BKIMIOYUTb KOHTPOMIEp.

05 Owmnbka KOHTPOnbHOM cymmbl CRC 1. BbIKNounTb, @ 3aTEM BKITHOYUTL KOHTpONNep
MCMONHAEMOW NPorpaMmbl Nonb3oBaTens B AN MHULManu3aumMm TeCToB HavarnbHOW 3arpysku
O3Y (ocyLuecTBEHNE KOHTPOS BO BpPeMs KOHTpoOnnepa
paboThl)

06 OTka3 nporpamMmelnosib3oBaTens 1. MNpv BO3HNKHOBEHUWN JAHHOIO OTKasa Ha
He noakmlYeHHBIN BXoA, MHAVKaUMK ykasbiBaeTcs Homep 6noka n Homep

HEenoAKmMYeHHoro Bxoaa. Hantu un yctpaHntb
oLMBKy KOHpUrypaumm cBsiden yHKLMOHaNbHbIX
GNOKOB.

07 HenpasunbHoe pacnpeaeneHvne 6a3oBbix 1. MNpv BO3HNKHOBEHUWN JAHHOIO OTKasa Ha
appecoB (PyHKLMOHanNbHbIX 6r10koB VHAVKaUMK yKasbiBaeTcs Homepa 6rokoB ¢
(coBmageHne 6a3oBbIX agpecos B cosnasLwymMmn 6a3oBbIMK agpecamu. Hantu un
HegcKomnbKux BGrokax) YCTPaHWTL OLWMBKY KOHMUrypaumm

PyHKLMOHaNbHbIX 610KOB.

08 Mporpammupyemblili oTka3s 1. JlokanusoBaTb HEMCNPaBHOCTb COrMacHO
3anporpamMmmnpoBaHHON norvke paboTel
HOpMMPOBAHNSA MPOrpaMMMpPyEMbIX OTKa30B



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

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

7.2.1.8 CoxpaHeHue nporpaMmmbl Nofib3oBaTensi U HaCTPOeK B 3HeProHe3aBUCMMOW NaMsTH

Ha paHHOM YpPOBHE NpOU3BOANUTCA COXpaHeHue nporpamMmbl Mosib3oBaTesnd, HacTpoeK U napamMeTpoB B
3Hepr0HeSaBVICVIMOl7I naMAaTn KOHTponnepa.

Tabnuua 7.8
HMCI?KSENE» Oncnnen MAPAMETP Oucnneit Aucnnet
. . . 3ABOAHHA BUXIA
Homep ypoBHs 1-n, 2-n pas3psg 3-1, 4-n paspsag
00 ...98 01...98 0000 — 000
He 3anucbiBaTh B
Wngukaums Mupukauus 3HEeproHe3aBUCUMYIO
3aaHHoro 3a4€e/iCTBOBAHHOIO namsiTb
8 Konu4yecTtBa 6nokoB | KonmyectBa 6nokoB
0001 — 000
3anucatb B
3HEeproHe3aBNCUMYIO
namsitb
MpumeyvaHwne.

M3meHeHne B pexxume PABOTA HekoTopbix napameTpoB HE TpebyeT komMmaHAbl CoXpaHeHus Ha ypoBHe 8.

1) OnepaTtuBHbIX MapaMeTpoB (pexuMMbl paboTbl PErynAaTopoB, MNPOrpaMMHbIX 3a4aT4yMKOB, 3HaYeHue
3aaHHON TOYKWN perynsatopa, 3HavyeHne aHanoroBoro BbIXOAHOMO BO3AENCTBUS PErynAaTopa B PyYHOM pexume).

2) MNapameTpoB pyHKUMOHamNbHbIX 65IOKOB, M3MEHEHME KOTOPbIX,pa3peLleHo Ha ypoBHE 4.

3) WsmeHeHne napameTpoB yHKLUMOHaMNbHbIX 6GnokoB no cetn (B pexume PABOTA u B pexume
NMPOrPAMMNPOBAHWE).

4) HekoTtopble BbixoAa OMOKOB Takke OCTaKTCH HEW3MEHHBIMUWNOCHE BbIKIMIOYEHUS KOHTpomnepa. 370
BbIXxoZa GIOKOB HAKOMMEHNS (CHETYUK N MHTErpaTop).

3anomuHaHve cneayLmMx napameTpoB NPOUCXOANT aBTOMaTUYECKU:

*2
*3

Mporpamma nonb3oeatens

MapaMeTpbl Nporpammbl
nonb3oBaTens

CucrtemHble napamMmeTpbl

*1. KonnpoBanue 13 MN3Y. B O3Y npomcxoauT nocne BKIIHOYEHUS NUTaHWA Npubopa, a Takke ecnm no Kakon To Npu4nHe
ucnopyeHa paboyvas nporpaMmma nonb3oBaTens.

*2. 3anuck nporpammelonbs3osatens B [13Y npomcxoanT Npu coxpaHeHun Ha ypoBHE NporpammmnupoBaHus 8.

*3. Mpun paboTe KoHTponnepa 3anucb napameTpoB nporpammbl B M3Y npoucxoauT TOMbKO ANA onpeneneHHbIX
6rokoB. 3anucb NpPOM3BOAUTCS UMKIIMYECKM MO BPEMEHU UMM MPU U3MEHEHWM cBOMCTBa Onoka (Mpu M3MeHeHWM
CBOMCTB C nporpammHoro naketa ALFA cBolictBa aBToMaTuyecku 3anucbiBatotcs B M3Y n B O3Y, npu nameHeHnn
napameTpoB U3 MEpefHel MNaHenu KOHTponfepa CBOWCTBa 3anucbiBatoTcs Tonbko B O3Y, ecnu HyxHO 4TOObI
M3MEHEHHbIE CBOVCTBA OCTaNMCb B CUIe 1 Npu cnegyowemM 3anycky KOHTpOnnepa, Hy>KHo 3anucaTb nporpammy Ha 8
ypOBHE).

*4. 3anucb B T13Y npoussoguTca aBToMaTtudecku. Mog cuctemMHbiMM napameTpamu pasymeeTcs 6 ypoBeHb pexunma
nporpaMmmMupoBaHUS KOHTponnepa.
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8 YkaszaHue mep 6e3onacHocTH

8.1 K akcnnyatauun koHTponnepa MWK-52H gonyckatotca nuua, nMetowme paspelleHve ans paboTel Ha
anekTpoycTaHoBkax HanpshkeHnem o 1000 B u nsyymsLune pykoBOACTBO MO 3KCMyaTauum B NorHOM/O6beMme.

8.2 Okcnnyatauus koHTpornepa MWK-52H paspelwaeTtca npyv  HanmMuum UHCTPYKLUMMW - MO TEXHUKE
6e3onacHoCTW, yTBEPXOEHHON NpeanpusaTueM-noTpedbutenem B yCTaHOBIEHHOM MOPSAKE U yYUTbIBAKOLLEN creLnduky.
NPUMEHEHNsT KOHTpoOnnepa Ha KOHKpPeTHOM obbekte. [Mpu akcnnyaTaumm Heobxoammo cobniogaTte TpeboBaHms
Aevicteytowmx npasun MNT3 u MNTH ans anekTpoycTtaHoBOK HanpshkeHnem go 1000B.

8.3 KoHtponnep MWK-52H pormxeH akcnnyaTupoBaTbCs B COOTBETCTBUM C TpeBOBaHWMAMMW  AEiCTBYHOLUX
"MpaBun ycTponcraa anekrpoyctaHosok" (MYJ).

8.4 Wcnonb3yite HanpsbkeHua nuTaHusa (220B/50My nepemeHHOro Toka unu 24B nOCTOAHHOFO TokKa),
COOTBETCTBYOLME TpebOBaHUSIM K aneKkTponutaHuio anst koHtponnepa MUK-52H. MNpu nogaye HanpsxeHWUs NUTaHWA
HeobXxoaMMoe ero 3HayeHne JOIPKHO YCTaHaBNMBaThCs He Gonee, yem 3a 2-3 cexk.

8.5 Bce MOHTaxHble MW npodunaktnieckue paboTbl [AOMMKHbI MPOBOAUTLCS,. MPW  OTKIKOYEHHOM
ANEKTPONUTaHUMN.

8.6 3anpelyaeTca nogknoyaTh U OTKNIOYATb COEAMHUTENN NPU BKINIOYEHHOM 3NEKTPONUTaHUN.

8.7 TwartenbHO nNpov3BOAWUTE MOAKIIOYEHME C cobnaeHnem MAONsSpHOCTM BbIBOAOB. HenpasunbHoe
MOAKMNIOYEHNE UMM MNOAKMNIOYEHUE pPa3beMOB PV BKIIOYEHHOM MUTAHUW MOXET MPUBECTU K MOBPEXOEHUIO
ANEKTPOHHbLIX KOMMOHEHTOB npubopa.

8.8 He nogkntovanTe Hencnonb3yemble BbIBOAbI.

8.9 Tlpu pasbopke npubopa OnsA ycTpaHeHus HewucnpaBHOCcTel KoHTponnep MWK-52H pomxeH ObiTb
OTKITHOYEH OT CETU 3NEKTPONUTAHUSA.

8.10 lMpu un3BneyeHun npubopa M3 Kopnyca He MNpuKacamTecb K €ro 3NeKTPUYECKMM KOMMOHEHTaM U He
noasepravTe BHYTPEHHWE Y3Mbl U YacTy yaapam.

8.11 Pacnonarante «koHTponnep MWK-52H «kak MOXHO, fanee OT. YCTPOWCTB, TEHEPUPYIOLLMX
BbICOKOYaCTOTHble  M3ny4YeHus (Hanpumep, BY-neun, BY-cBapouyHbl€y, annapaTel, MaluuHbl, WA  nNpubopsl
UCNonb3yloLLMe MMNYNbCHbIE HanpskeHns) Bo nsbexaHne cboes B paboTe.
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9 lMopanok ycTaHOBKM U MOHTaxa
9.1 O6wue ykasaHusa

KoHTponnep MUK-52H paccuntax Ha moHTax Ha penbc DIN35x7.5 EN50022 cornacHo pue. 9:1x
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PucyHok 9.1 — lNonoxeHue MUK-52H npu monmaxxe He DIN-Pernbc
9.2 Tpe6oBaHUA K MECTY YCTaHOBKM

KoHTponnepbl MUK-52H fomkHbI yCTaHaBNMBaTLCA B 3aKpbiTOM B3pbiBOO6E30NMacHOM U noxapobe3onacHom
NoMeLLeHUN.
YcnoBus akcnnyataunm KOHTPOSINIEPOB HE XyXe CreaytoLtmnx:
* TemMnepaTtypa oKpyxatoLlero Bo3gyxa ot MuHyc 40 go nntoc 70°C;
* OTHOcUTenbHasa BnaxHocTb oT 40 go 95 %;
» atmocdepHoe gasnenne ot 85 go 106,7 kla;
* 0OMKHa ObIThb 3aLUMTa OT BNUAHMS BHELIHUX MAFHUTHBIX;AOMEN C HanpskeHHOCTbo 6onee 400 A/wm;
* JOMKHa OTCYTCTBOBaTb BUOpaunsi MECT KpPeNneHUs,c 4acToTon Beiwe. 25 'y 1 ¢ amnnuTygon 6onee 0,1 mvm;
* OKpy)Xatolasi cpefia He A0MKHa coaepkaTb arpecCUBHbLIX NAPOB U Fa30B.

9.3 CoepuHeHue KOHTpoIepa/c BHELUHUMW YCTPOMCTBaMM

KabenbHble cBa3n, coeguHsiolime koHTponnepsl MUK-52H ¢ gatunkamm n ncnonHuTeneHbIMY MeXaHM3mMmamu,
MOAKMNIOYAITCHA K HUM Yepes paszbeMbl MOAKN0HYEHUS Lienen BBoAa-BbIBOAA COrMacHO NPOeKTy aBToMaTmM3aumu B Buae
KabenbHbIX CBS3EN U XryToB BTOPUYHOWN KOMMYTaLun.

MoakntoyeHe OCyLEeCTBAAETCS C MOMOLLbIO CoeAuHWTENel Ha OCHOBE GE3BMHTOBBLIX MIOCKO-MPYXXWUHHbBIX
knemMm. Tunbl MPOBOAHWKOB, /NOAKMO4YaeMble K BE3BMHTOBbLIX MMOCKO-MPY>XUHHLIM KNEMMaM:  O4HOXWIbHbIE,
MHOTOXWMbHbIE, MHOTOXWUIbHBIE », TOHKOMPOBOSOYHbIE (B TOM 4WCME C  YNMOTHEHHO-3aXaTbiMU  Xunamu),
TOHKOMPOBOMOYHbIE C KOHLEBOW BTYAKOW MNM CO LWTUATOBLIM KabenbHbIM HAKOHEYHUKOM. XapaKTepUCTUKM
pasbeMHbIX coeanHuTenen (pasbeMoB-KNEMM) U KNeMM, yCTaHaBnMBaeMbIxX Ha npnbop:

* cevYeHue noakMvaeMbix-APOBOAHMKOB 0,08 - 2,5 Mm?,
* rybrHa 3a4nCTKN NPOBOAHUKA (ANMHA BTYNKK, WITUdTA) 5-7 MM,

* MaKkcumarnbHoe Hanps>keHne 250 B,

* HanpshKeHne M3onsauum Mexay KnemMmmamm 4 «B,

* MakcMmMarsnbHbIA TOK Yepes Knemmy 12 A.

Mpoknagka Kabenew w2 KryTOB [OSKHA oTBevaTb TpeboBaHusM genctBylowmx «[lpaeun ycTponcTea
anekTpoyctaHoBOK»\ (MY3): He nonyckaetca o6beanHATL B 0AHOM kabene (B XryTe) Lenu, no KOTopbiM nepeaaroTcs
BXOAHblE aHarNoroBble,\ CUNIbHOTOYHbIE BbIXOAHbIE OUCKPETHbIE (MMMYNbCHbIE) CUrHanMbI.

SKpaHMpoBaTb BXOAHbIE W BbIXOAHbIE AUCKPETHble (MMMynbCHble) kabenbHble uenn He Tpebyetcs.
HeobxoauMocTb B akpaHupoBaHUU kabens, No KOTOpbIM NMepedaeTcsi aHanoroBas UHopmMauus, 3aBUCUT OT ANWHbI
CBA3EN 1 OT YPOBHS NOMEX B 30HE NMpoKnaaku kabens.

CeteBoe HanpsikeHue anekTponutaHusa koHTponnepoe MUK-52H nogaetcs yepeB BHELLUHWIA CUIOBOW LUNT,
060py0BaHHbI aBTOMATNYECKMMU BbIKITHOYATENAMMN.

Bnokn koHTpomnepos MWK-52H, pgaTtuvkv v mnCNonHUTENbHbIE YCTPOWCTBA, BXOASLWME B OOWH KOHTYP
perynupoBaHus WAW  ynpaBneHusl, [OOMKHbl OblTb OTHEeCeHbl («NpMBSA3aHbI») K OOHOMY aBTOMaTUYECKOMY
BbIKIOYaTenNHo.

MapameTpbl ceTn anekTponuTaHus — ogHodasHasa ceTb NepeMeHHOoro Toka HanpskeHuem ot 110B go 242B u
yacToton (50 £ 1) Ny mnm ot 20 go 28 B, B 3aBUCUMOCTU OT 3aka3sa.

Bce 6nokn koHTponnepoB MUK-52H gomkHbl ObiTe 3a3eMneHbl MPOBOAOM CeyeHust He meHee 1,5 MM,

CxeMbl BHELWHUX coeanHeHun npusoasTca B rnase 10.
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PucyHok 9.2- Konmponnep manokaHasbHbIU MUKPONPOUECCOPHLIU MHO20yHKUUOHakHbIU MUK-52H, eHewHul eud u

eabapumtbie pa3mepsl
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10 OpraHusauus BBoAa-BbiBoaa MHopmauun. BHelwHne coeguHeHns

10.1 Ocob6eHHOCTU opraHu3auuu BBoAa-BbIBOAA

Bce BHewHue uenu, NOAKMOYAKTCS K KOHTPOMMepy C NMOMOLLbI0 PasbeMOB AN MOAKMOYEHUS BHELUHWX
uenen Beoaa-BbiBoaa. Lienn BBoaa-BbIBOAa MOAKMIOYAKTCS K KOHTPOMMEpy Yepes pasbembl pacrnonoXeHbl CBEPXY. v
cHu3y npubopa.

Cxema nopgkntoveHuss koHTponnepa MUK-52H 3aBucut OT MoOAMGMKALMM OUCKPETHLIX BBLIXOAOB WU
HanpspKeHWs NUTaHWUS yKasaHHbIX Npu 3akase npubopa.

10.2 BHewHwue uenu koHTponnepa MUK-52H
Uepes coeamHuTENbHbIE pasbeMbl NMOAKMIOYAKTCA Lenu, K KOTOPbIM OTHOCATCS:

* aHarnorosble BXOAbI; * aHanoroBbI BbIXOA;

* IMCKpETHbIe BXOAb!, * INCKPETHbIE BbIXOAb;
* Lenu NUTaHUS OUCKPETHbLIX BbIXOAOB; * UHTepdeiic;

* Lenb NUTaHnsa npubopa; * MOZYMb paclMpeHus.

B pasgenax 10.2 — 10.16 npuBogaTCcs CXeMbl NOAKMNIOYEHNS Lener Ana pasnuyHbiX TUMOB CUTHANOB U
MoAynew paclmnpeHus.

aHanozobse Gxody - cm

PULLHOK _ 03 uHmengelr RS-485=

o _ B Wosr e R pucimor 1070

K Modyme pacuwperus MP-51H

MWNK-52H

!
) 1R Z {67 N220B
- —|@ 58 |L220B

A

duckpemrsie Bxody - M @#anozobsl \-— — N/ — numasue npudgpa
puclrok 104 bexad - Guickpemse Bexods - cm 2208 nepererrozo
puctpox 105 pucyrky 10 7-109 moka

PucyHok 10.1 - KoHmpornnep MasnokaHaibHbIU MUKDPONPOUECCOPHbIU MHO20¢hyHKUUOHanbHbIl MUK-52H ¢ numaHuem
220 B nepemeHHO20 moka, 8HeWHUl 8Ud cxeM MOOK/IIOHYEHUST
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avanozalbsie Brady - cm
pucyrox 103

uHmepgec RS-465 - cm
pucyHox 1070

} M’
duckpemusie Bxody - cr avano2obely ”mme npuGapa
pucyrHox 104 Boixad - Quckpenmse Bexads - cm 2% B nocmosHHozo

pucyrox 105 pucirry T

PucyHok 10.2 - KoHmpornnep manokaHanbHbIlU MUKPOMPO
24 B nocmosiHHO20 moka, 6He

moka
uoHarnbHbIl MUK-52H ¢ numaHuem
0 cXeM MOOKITYEHUS

%
?.
g
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10.3 BHeluHMe Lenu NOAKNKYEHUs1 CUrHanoB
10.3.1 MopgknioyeHne aHaANOroBbIX BXO40B

LIZANTAN.COM

MonoxeHune nepemMbideK Ha nnarte npoueccopa Aana HaCTpOVIKVI pas3fiMyHbIX TUMNOB BXOAHbLIX CUrHarnoB

npueegeHo B Tadbn. 10.1.

MpeobpasoBaHue curHanoB noctosiHHoro Toka 0-5 MA, 0(4)-20 MA nnn curHamnoB NOCTOSIHHORO HanpsKeHUs
0-10B ocyluecTBnseTcs C NOMOLLBbI HOPMUPYIOLLUX PE3VNCTOPOB, BXOAAWMX B cocTaB usgenusi. Beibop curHana O-
20MA unu 4-20MA oCyLLIECTBIISIETCSA NPOrPAaMMHO C NMOMOLLbIO (OYHKLIMOHAaNbHOro 6r1oka aHanoroBore-BBoaa.

Kaxgbli aHanoroBbi BXOA, ranbBaHWYECKM W30MMPOBaH OT OPYrMX aHaroroBbIX BXOAOB U Apyrux Lienen
KOHTponnepa. NogknioYeHne aHanorosbix BXOAOB nNpeacTasneHo Ha puc. 10.3

A

MWK-52H

AIN1+ 7]

AIN8+ 16

) B

A - KOHTponnep ManokaHanbHbIN MHoroibyl-Ru.MOHanb}m Wkpon'poueccoprlﬂ MWK-52H MNMPMK.421457.009;

B1...

BHumaHue!

B8 — patumk curHanoB NOCTOSIHHOMG Toka (HanpsiKeHUs)
XP5,XP6 — coeanHntens 232-209/0264000.

PucyHok 10.3- Cxema rodkoyeHusi aHarno2o8bix 8x0008

[Npn nogknto4eHMM aHanoroBoro BXOAHOro curHana npoBepbTe Ha MoAyre yCTPOMCTBa CBA3N C 006BbEKTOM YCTaHOBKY

nepemMblyek BbIGopa BXOAHbIX CUrHaoB Bs10koB nepembivek JP1

— JP8 B cooTBETCTBMU C YKa3aHHbIM B Tabnuue 10.1.

Tabnuua 10.1 - NonoxeHnesnepembidek-JP1 —JP8 Ha npoueccopHon nnate ANs HACTPOMKM aHanorosbix Bxogos Al1

—Al8
Ty BXoAHOro MonoxeHus nepemMblyeK
curu£1a JP1 JP2 JP3 JP4 JP5 JP6 JP7 JP8
Bxoa Al1 | Bxoag Al2 | Bxoa Al3 | Bxog Al4 | Bxoa AlS5 | Bxog Al6 | Bxoa Al7 | Bxop Al8
0-5mMA [1-2],[7-8]mi.[1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8]
%22%':&? [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,[56-7] | [2-4],[5-7] | [2-4],[5-7] | [2-41,[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7]
“} e
RAARAEN L*r JLT I
__’_ & = (— //'
EFT }@EEE & 3 d 1'2J?41"‘:3‘85
Lgﬁa ,@:u:;i ,M il ~ Bits

PucyHok 10.3.1 — NonoxeHue nepeMbiHeKk aHa0208bix 8x0008
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10.3.2 MopgknoyeHne AUCKPETHbIX BXOA0B

Kaxgbi AMCKpPeTHbIA BXOA raribBaHU4eCKU 30NMPOBaH OT APYrMX OUCKPETHbIX BXOAOB M APYrux uenemn
KOHTponnepa.

Onsa nuTtaHns guckpeTHbIX BXOOOB (4aT4nkoB) TpebyeTcs BHelLHee HanpsikeHne 24B nocTosiHHOrO ToKas.
MopknoyeHne oUCKpeTHbIX BXOA4OB NpeacTaBneHo Ha puc. 10.4

A
XP1 MINK-52H
KoHt. |Uensb
61 [ | 81 |82|pi ﬁﬁw
7] 33 DI
G2 By |24 |[Di2+ ﬁmz
= ke 35 |DI2-
36 |DI3+ g
G3 B3 DI3
— - 37 |DI3-

A - KOHTpONNEep ManokaHanbHbIN MHOFOYHKLUMOHaMbHLIA MUKponpoLeccopHbln MUK-52H NMPMK.421457.009;

+4
G1...G3 — UCTOYHWK NUTaHMA (HaNPsHKEHNE NOCTOAHHOTO TokKa (24 _,)B .ToK HarpyskuiHe meHee 10 MA);

B1...B3 — paTuuk AnCKpeTHOro curHana;
XP1 — coegmHuTens 232-209/026-000.

PucyHok 10.4— Cxema rodkimto4eHuUs1 QUCKpemHbIX 8X0008

MpumeyvaHue!
BO3MOXHO NpUMeHeHe 0QHOIo NCTOYHMKA MUTaHUSE,C.TOKOM Harpy3kui He MeHee 30 MA, B aTom cnyyae sxoga DI1-DI3
OyoyT MMeTb OBLLUIA «NIOCY.

10.3.3 Moaknio4vyeHue aHaNoOroBbIX BbIXOAOB

AHanoroBbIi Bbixo4 6a30BOV MOAENU KOHTpPOMEepa SABMSAETCA akTMBHbIM, MO3TOMY ANIA €ro NuTaHus He
TpebyeTcsa BHELHU NCTOYHMK 24 B NOCTOSIHHOrO TOKa.

AHanoroBbIV BbIXOA rarbBaHUYECKU M30NMPOBaH OT APYrux Lenen KoHTponnepa. MNogknioyeHne aHanoroBbix
BbIXOA0B NpeacTaeneHo Ha puc. 105

A
MWMK-52H
XP1
Uene |KoHT.
401 [AO+ | 32
AQ- 31‘3 = .

A - KOHTponnep ManokaHanbHBIR-MHOrOYHKUMOHAaNbHbIA MukponpoueccopHbii MUK-52H MPMK.421457.009;
RH — Harpyska;
XP1 — coegmHuTens 232-209/026-000.

PucyHok 10.5— Cxema noOKriroYeHUs1 aHano0208020 8bixoda

BHumanue!
[Apn nogknYeHNn aHamOFOBOrO BbIXOAHOIO CUrHana npoBepbTe HAa MOAYMe YCTPOMCTBA CBSA3M C 06 bEKTOM YCTaHOBKY
nepemMblvek Bbibopa BBIXOA4HbIX CUrHanoB 6noka nepemMbivek J1 B COOTBETCTBMM C YKa3daHHbIM B Tabnuue 10.2.
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Pucyrok 10.6— NonoxeHue nepembivek 05151 HaCmpoUKU aHarno208020 8bix00a

Tabnuua 10.2 - NonoxeHne nepemblyek J1 Ha NPOLLECCOPHON NnaTe Anst HACTPOVKK aHanoroeoro Bbixoga AO1

Twn BbIXOQHOrO CUrHana MonoxeHue nepemMblyek J1
0-5MA [2-4], [7<8]
0-20MA,
4-20mA [2-4], [5-6]
0-10B [1-2], [3-4]

10.3.4 MoakntoyeHne AUCKPETHbLIX BbIXOA40B

[OuckpeTHble BbIXOAbl BbIMNOfIHEHbI B BUAe pere, Mpu 3TOM FOrMYecKomy 0 COOTBETCTBYET pPa3OMKHyTOE
NoJioXXeHne KOHTaKTOB YKa3aHHbIX Ha PUCYHKe, a normyeckon 1 - 3aMKHYTO€ COCTOAHME BbIXOOHbIX KOHTAKTOB pene CP

n HO.

10.3.4.1 Cxema noAknoYeHs AMCKPETHBIX BbIXOAO0B penenHoro Tuna npeacrasneHo Ha puc. 10.7

Kaxabli OUCKPETHBbI peneviHbin BbIXOA TalbBaHMYECKN U30NUPOoBaH OT APYrnX AUCKPETHbIX BbIXOAOB W

Opyrux Lenen KoHTponnepa.

OuckpeTHble BbIXOAbl BLINOSIHEHBI B Buae pene, npu atom nornyeckomy O cOOTBETCTBYET pPasOMKHyToe
NonoXeHne KOHTaKTOB YKa3aHHbIX Ha PUCYHKe, a norn4eckor 1 - 3aMKHyTOEe COCTOSIHME BbIXOOHbIX KOHTAKTOB pere CP

n HO.

MWK-52H
B"_"Jj # ;gf
G1 A b LA
Ruz ¢ CP1
a2 02
= cP2
HO3
s ] 46/ CP3
N HO4
6 [ 4 cPa
XP3
s _XP3_
=! |50 | HOS |
G5 |51/ cps5 |

52

83

54

158

A

DO1

DO2

DO3

DO4

DOS

A - KOHTpOMNEep ManokaHanbHbIN MHOFOGYHKUMOHaNbHbIA MUkponpoueccopHbin MUK-52H MPMK.421457.009;

RHA...RH5 — Harpy3ka;

G1-G5 — MCTOYHMK NUTaHKS (HanpshkeHne NoCTOSHHOrO Toka He 6onee 250B n Tok Harpy3ku He Bonee 5 A);

XP2, XP3 —'coeannutens 232-209/026-000.

PucyHok 10.7 — Cxema noOKoyeHuUs1 OUCKPEMHbIX 8bIX0008 penieliHo2o muna

[JlapameTpbl ANCKPETHbIX BLIXOAOB perieMHoro tuna:

1. Ha PUCYHKE NOoKa3aHO pacrnosioXeHne N Ha3Ha4eHue nepeknioyarLmnx KOHTaKToOB BbIXOAHbIX perie KaHanoB

DO1-DOS.

2. KOHTaKTbl BbIXOAHbIX pere ykasaHbl B MOMOXEHUN BbIKITHOYEHO, U NpuU 06ecTo4eHHo 06MOTKe pene.

3.’ Hencnonb3yemble KnemMmbl padbemMa He NOoAKNIoYaTb.
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4. MakcumarnbHoe notpebneHne (OOMOTOK pene) MSATU BKIMHOYEHHbIX KaHaroB OT BHELUHEro WETOMHUKa
nocTosHHOro Toka 24B — 100mA.
5. HanpsikeHne BHELHEero NCTouHMKa NuTaHus - HecTabunmnsmpoBaHHoe, (20-28) B nocTtosiHHOro Toka.

MpumeyvaHne!

B uensx nepemeHHOro TOka AMs MNOAKMIOYEHUA WHAYKTUBHBLIX HAarpy3oK K OUCKPETHOMY. penenHomy
BbIXO4HOMY CUrHany pekomeHayeTcs ncnonb3osatb RC-aeMncupyoLLyto Lemnouyky.

Mpumep Takon cxembl n306paxeH Ha pucyHke 10.9

PekomeHayeTca Ans uenen nepemMeHHoro Toka HanpsbkeHnem 220 B BmecTo RC-uemouku, MCnonb3oBaTb
Bapuctop CH2-1 Ha HanpsixeHne 420B. NpumeHeHne BapucTopa NO3BONSET NPeaoTBPaTUTE HE TONBKO UHOYKTVBHbIE
HaBOAKW, HO W MoracuTb GomnblUMe BCMNMECKU CWUrHana, BO3HMKAlOWME B CUITOBbIX LEASX NUTaHWS 0T, OPYroro
obopygoBaHus.

10.3.4.2 Cxema nogKmnioYeHnss [UCKPETHbIX BbIXOAO0B TPaH3WCTOPHOro Tuna npegcrasneHo Ha puc. 10.8.

A

MWK-52H

G = XP2

D:+ ] {41 _[HO1
DOt

ot Beb 1l e lepd }

A - KOHTPONNEep ManokaHanbHbI MHOFOQYHKLMOHamNbHbIA MUKponpoueccopHbin MUK-52H NMPMK.421457.009;
RH1...RH5 — Harpyska;

G1 — NCTOYHMK MUTaHWNS NEPEMEHHOTO TOKa (HanpsXeHne NOCTOsIHHOro Toka He 6onee 40B n Tok Harpy3ku He Gonee
100MmA);

VD1...VD5- guog;

XP2, XP3 — coeanHutens 232-209/026-000.

PucyHok 10.8- Cxema rnodknoYeHuUs1 K OUCKPEMHOMY 8bIXOOHOMY cuzHarsy

MapameTpbl ANCKPETHBIX BbIXOAOB TPAH3UCTOPHOrO TUna:

1. Ha pucyHke mokasaHO pacrofiOXeHVe W Ha3Ha4eHWe MacCYBHbLIX TPAH3UCTOPHBIX KIOYEW C OTKPbITbIM
KONEKTOPOM 1 06LmmM amuTTepom kaHanos DO1-DO5.

2. Nornyeckomy O COOTBETCTBYET pa3oMKHYTOE, a NOrMyeckon 1 - 3aMKHyTOe COCTOsIHUE KItoua.

3. Hencnonb3yemble kneMMbi. pa3bemMa He NogknoyaTh.

4. Ond AntaHua AUCKpPeTHBIX Harpysok TpebyeTcs BHellHee HecTabunusupoBaHHoe HanpsixeHve (20-28) B
NOCTOSIHHOIO TOKa.

MpumeyvaHwue!

Mpy nogknkYeHUN MHOYKTUBHBIX HArpy3oK (pene, nyckatenu, KOHTaKTOpbl, CONEHOMAbI U T.M.) K AUCKPETHbIM
TPaH3UCTOPHbLIM BbIXO4AM KOHTponnepa, Bo nsbexaHwe Bbixoda M3 CTPOS BbIXOAHOrO TpaH3WcTopa M3-3a 00nbLioro
TOKa/CaMOUHAYKUMM, napannenbHo Harpy3ke (o6mMoTke pene) Heobxoaumo ycTaHasnueaTb Grokmpytowmii guog VD —
cm{ cxemy nopknioveHnsa10.9. BHewHun Avon yCTaHaBnMBATb Ha KaXOOM KaHane, K KOTOPOMY MNOAKMYeHa
WHAYKTMBHASA Harpyska.

Tun yctaHaBAMBaemoro guoaa - KO209, KO258, 1N4004...1N4007 (unu aHanornyHeln), paccynTaHHbIN Ha
obpaTHoe HampsixxeHue 100B n npsimon Tok 0,5A.


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

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

1 RI MWK-52H

C )

s ] a2 Jcpr | —°°

A - KOHTpOnnep ManokaHanbHbI MHOFOGYHKUMOHaNbHbIA MukponpoueccopHbii MUK-52H MPMK.421457:009;
RH — Harpyska;

G — NCTOYHMK NUTaHNSA NEPEMEHHOIO TOKa;

C1 — koHgeHcaTop ),022 mk® 600B;

R1 — pesuctop 100 Om 0,5 BT;

XP2, XP3 — coeannutens 232-209/026-000.

PucyHok 10.9 — Cxema nodKmoYeHUss UHOYKMUBHOU Hagpy3Ku K OUCKPemMHOMY peetiHoOMYy 8bIX00HOMY cugHary
10.3.5 MogknioueHue nHTepdenca

Bce oTBeTBUTENM Npuemo-nepeaaTynkoB, NpUCOeAMHEHHbIE K OOHOM obLien nepedarollen NUHUK, OOIMKHbI
COrnacoBbIBaTbCS TONBbKO B ABYX KpanMHUX Toukax. [inuHa otBeTBNeHnn Lo AOmKHA ObITb Kak MOXXHO MEHbLLEN.

HeobxogmmocTb akpaHupoBaHusi kabenei, no KOTopbiM nepedaeTcs  MHAOPMauWs, 3aBUCMT OT OJIMHBbI
KabenbHbIX CBSI3el U OT YPOBHS NMOMEX B 30HE NPOKNaaku kabens.

lMpvMeHeHne 3KpaHMPOBAHHOW BUTOW MNapbl B MPOMbILWEHHbIX YCMOBUSX SIBNSETCHA MNPeanoyTUTENbHbIM,
MOCKOIbKY 3TO obecneynBaeT Noy4YeHne BbICOKOTO COOTHOLUEHWUS CUFHAN/LLYM U 3aLLMTY OT CUH(A3HOW NOMEXM.

K komnbloTepy MOXeT ObITb NOAKMIOYEHO 0 31 KHTponnepa Ha OGHOM cermeHTe ceTu.

O6was anvHa kabenbHOW NMHUN CBA3N OAHOIO CErMEHTa CeTU He JoJkHA npeBbiwaTh 1200Mm.

B kavecTBe kabernbHOWN NMHUW CBS3N NPEANOYTUTENBHO UCMONb30BaTh SKPaHMPOBaHHYIO BUTYHO Napy.

[nuHa oTBETBNEHUI OT NNUHMKU CBSA3M Lo AOIMKHA ObITh KaK MOXXHO MEHBLUEN.

K WHTepdencHblM BXoAaM KOHTPOMMEPOB, PACMOMOXKEHHLIM B KPaWHUX TOYKax COEAMHWUTENbHOW NMHUK
Heobx0AMMO MOAKIYMTL ABa TEPMUHAMBHBIM pe3ncTopa conpoTueieHnem 120 Om.

MopaknioyeHne TepMUHanNbLHUX PE3NCTOPOB B KOHTponnepax fokasaHo Ha pucyHke 10.10

MoakntoyeHne TepMmUHanbHbBIX Pe3NCTOPOB:B. Or1oKke nNpeobpasoBaHua MHTepdencos BIMNN-485 npueeaeHo B
«Bnok npeobpasoBanusa nHTepdencos brN-485 PykoBogcTBomo. akcnnyaTauumy.

A
MNK-52H

Kadens Auuy cOFal
(3xpaHypobaqHas fumagagoa)
[lodknpqexue mepmuHamapa

7 T [ueronepeaamuK
RS-485
Boicoxoommas 38mi5 ooom _|_
GND

A - KOHTpONNep ManokaHanbHbIA MHOrOPYHKLMOHaMbHLIA MUKponpoueccopHbln MUK-52H NMPMK.421457.009;
XP7 — coegnHurenb 232-209/026-000.

Pucyrok 10.10 — Cxema nodknwoyeHus uHmepgetica
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10.4 BHelwHue nopgknoveHnsa moaynen pacwmuperdusa MP-51H.

10.4.1 MopkntoyeHne BHELWHNX Lenen moaynen pacwmpeHus MP-51H-11

Mopynb pacwmpernsa nveeT 16 AUCKPETHLIX BXOAOB W O4MH aHANOroBbl BbIXOA, TO €CTb
52H ¢ paHHbIM Mogynem pacwmpeHusi 6yget umeTe 19 aMckpeTHbIX BxodoB (3 6a3oBbix + 16 Ha M

Kaxabli AUCKPETHBIN BXOA ranbBaHMYECKN M30MNMpOBaH OT APYrMX AMCKPETHbIX BXOA0B
KOHTpornnepa.

[nsa nuTaHusa OMCKPETHbIX BXOOOB (4aTyMkoB) TpebyeTcs BHeLlHee HecTabunmanpos
NMOCTOSIHHOIO TOKa.

Guckpemee Byode - o
puciHox 1017

Kk MOGUYAO KOHMPOANEDa
MK-52H

X537

AP3 IJ IJ

EE T

MP-51H-11

numarue npudapa 220 U : o duckpemsie Bxadsl - i
NEDeMEHHOZO MOKA = CM pucyHox 1077 pucyrox 1017

pucyrox 1027
PucyHok 10.11.1 - 2Ha108 Modyrns pacwuperusi MP-51H-11 ¢ numaHuem 2208

rnepemMeHHo20 moka, 8HeWHuUl 8ud
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duckpemuee Bxods - oM
pucyHok 1077

duckpemHble bxadsl - M
pucyHok 1077

K MOGLY/I KOHMPo//Epa
MIK-52H
X537 Xs8
A
3 MP-51H-11
XP8

40 m NP
XPé 52 g XP6
T O[S+
Lo ol—
SN|® ™
J_ T T
XS4 = @ 3 XS5 XS6
QA Q RH
D
N~

A
numanue npuoapa 24 B gyapzcbu Baxad - v
UCKpMHE.-OXOTb — CM duckpemmee Bxadkl - o

I0CMOSHHOZ0 MOKA - CM ucukok 70718
pucyHok 1027 Ay pucyHaK 16.17 pucyrox 1017
Pucyrok 10.11.2 - Cxema noOkmoHeHuUs cugHanoe mooyrs pacwupeHuss MP-51H-11 ¢ numaHuem 24B

MOCMOSIHHO20 MOKa, 8HeUWHUU 8ud

MpumeyvaHus.
1. MNMonoxeHne nepemblyek J1 Ha Moayre paclUMPEeHU AfsisHaCTPOMKM aHaroroBoro Bbixoda npuBeneHo B
Tabnuue:
[ranasoH BbIXOAHOrO CUrHana [lonoeHne nepembl4eK Ha MoayIe pacluMpeHs
0- 5MA [2-4], [7-8]
0 - 20 MA;
4 — 20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

2. CmelleHue BbixogHoro curHana 4-20MA\ycTaHaBnuBaeTcs NporpaMmmHo.
3. Hencnonb3yemble KneMmbl He NOAKIIoYaTh:
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10.4.2 NMopgkntoyeHne BHELWHNX Lenen moaynen pacwmpeHus MP-51H-13

Mopynb pacwmpeHus umeet 8 AMCKPETHbLIX BXOAOB, 8 AMCKPETHLIX BbIXOAOB W OOWH aHarnoroBbl BbIX
ecTb kKoHTponnep MUK-52H ¢ gaHHbIM Moaynem pacwupenusi 6yget nmetb 11 ANCKPeTHBIX BXOAOB
mMoayne pacwvpenns) 13 aMcKpeTHbIX BbixogoB (5 6a3oBbix + 8 Ha mMogyne paclumpeHust) u 2
COOTBETCTBEHHO. KaXabli ANCKPETHBIN BXOA ranibBaHNYECKMN N30NNPOBaH OT APYrMX OUCKPETHLIX BXOA
KOHTponnepa.

[nsa nuTaHusa OUCKPETHbIX BXOAOB (OaTyukoB) TpebyeTcst BHeLHee HecTabunmnsnpoBax
NMOCTOSIHHOIO TOKa.

Guckpemee Byode - o
pucyrox 1017

Kk MOGUYAO KOHMPOANEDa
MIK-52H

MP-51H-13

duckpemmsie Guixads — i

numanue npudapa 220 [0 719-1020 pucyrey 10 19-1020

NEDEMEHHOZO MOKA - CM
pucHox 1021
PucyHok 10.12.1 -

rnepemMeHHo20 moka, 8HeWHuUl 8ud
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puctrox 1077 pucyrox 1077
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XS4 - e @ XS5 XS6
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S ) QUCKDEmKHBE. ObX 00k - CM aueKpembe Boxode - M
PUMGHUE L8000 24 B gyicpea Bood - cri rucysry 1019-1020 Plcyswy 1019-1020

NOCMOSHHOZO MOKA ~ M pucyrox 1018
pucyHok 1021

PucyHok 10.12.2 - Cxema noOkntoveHus cueHanos mooysis pacwupeHuss MP-51H-13 ¢ numaHuem 24B
MOCMOSIHHO20 MoKa, 8HeWHUU 8ud

MpumeyvaHus.

1. Tpu nNOAKNOYEHUN WHOYKTUBHBIX HAarpys3oKk (perne, mnyckaTenu, KOHTaKTopbl, cofeHouabl U T.M.) K
OMCKPETHBIM TPAH3NCTOPHBLIM BbIXOAAM KOHTPOInepa, Bo u3bexaHve BbIxoAa M3 CTPOS BbIXOAHOMO TpaH3McTopa M3-3a
60onbLIOro Toka camouHAYKUMK, napanneflbHo Harpy3ke (06moTtke pene) Heob6xoaMMO ycTaHaBnuBaTb GMOKUPYHOLLMIA
ovnog VD — cm. cxemy nopkntoveHus. Tun yctaHaBAmBaemoro auoga KO209, KO258, 1N4004...1N4007 wnu
aHanornyHbl, paccyMTaHHbIn Ha o6paTHoe HanpsixxeHne 100B, npsimoni Tok 0,5A.

2. MonoxeHue nepemblvek/J1 Ha Mogyne pacluMpeHun Ans HacTPOWKM aHarnoroBoro BbIxoAa NPUBEAEHO B

Tabnuue:
ﬂmanasoH BbIXOOHOIo CUrHana [MonoxeHwne nepemMblveKk Ha mogyne paclmpeHna
0- 5MA [2-4], [7-8]
0 - 20 MA;
4 —20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

3. CmelleHneBbIXoaHoro curHana 4-20MA yctaHaenveBaeTcs NporpaMMmHo.
4. Heucnonb3yembl€ KlieMMbl He NoAKMoYaTh.
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10.4.3 MopgkntoyeHne BHELWHNX Lenen moaynen pacwmpeHus MP-51H-15

Mopynb pacwmnpeHns nveet 16 AUCKPETHbIX BbIXOAOB M OOVH aHaroroBblfi BbIXOA, TO €CTb KOHTPOIIT
52H ¢ paHHbIM Mogynem paclumpenus byaeT nmeTb 21 AMCKpeTHbIX BbixodoB (5 6a3oBbix + 16 Ha Moayne paclun
W 2 aHanoroBbIX BbIXOA4A COOTBETCTBEHHO. Kaxabll  AUCKPETHbIM BXOA4 ranbBaHWYeCcKW W30Mu
OVCKPEeTHbIX BXOAOB W APYrvX Lienemn KoHTponnepa.

Guckpemusie Guxods - v duckpemkse Buxods — oM
pucyrky 1079-1020 pucyrry 10 19-1020

K MOGYAO KOHTPOANEna N\J,\
MIK=-52H
i B .

AS3 |

Guckpemuse Guixats — o
pucynky 1019-1020

aHanzoleu Beixad - ot

numarue npudopa 220 B pucyror 1078

NBOBMEHHOZ0 MOKA ~ CM
pucyrox 1027
PucyHok 10.13.1 - Cxema o 08 MoOyns pacwupeHusi MP-51H-15 ¢ numanuem 220B

, 6HEeWHuUL 8uod
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fumarLe rpuogpa aanzoben Buxad ~ oM pucymku 1019-1020 pucysky 1019-1020

NOCMOSHHOZO MOKA - CM
pucyrox 1021 pucgrok 1018
PucyHok 10.13.2 - Cxema noOKoYeHus cueHanoemoodyss pacwuperHus MP-51H-15 ¢ numaHuem 24B
MOCMOSIHHO20 MoKa, 8HewHuUl 8ud

MpumeyvaHus.
1. Tpn nNoOAKNYEHUN WHOYKTUBHBIX HArpy3oK (pemne, MnycKaTenu, KOHTaKTopbl, COMeHouabl U T.M.) K

AVCKPETHBIM TPaH3UCTOPHBLIM BbIXOA4aM KOHTpOnnepa, Bo n3bexaHve Bbixoda M3 CTPOs BbIXOAHOMO TpaH3ucTopa mns-3a
6omMbLIOro Toka CaMOMHAYKLMW, NapannenbHo Harpyske (0bmoTke pene) HeobXxoAnMO ycTaHaBnMBaTb GROKMPYOLLMIA
ouog VD — cm. cxemy nogknioveHns{ Tun ycrtaHaBamBaemoro auoga KO209, KO258, 1N4004...1N4007 wnu
aHanornyHbIn, paccyMTaHHbINn Ha obpaTHoe HanpshxkeHve 100B, npsmon Tok 0,5A.

2. MonoxeHue nepemblvek 1 Ha mMoAyne paclMpeHun Ans HaCcTPOMKW aHanoroBoro Bbixoda NpuUBELEeHO B

Tabnuue:
[ranasoH BbIXOAHOro cUrHama [MonoeHne nepemblvek Ha MoayIie paclUMpPeHs
0- 5MA [2-4], [7-8]
0 - 20 MA;
4 — 20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

3. CmelleHune BeixogHoroscurHana4-20MA yctaHaBnMBaeTcs NporpaMmMHo.
4. Heucnonb3yembie KnemMmbl He noakmoYaTh.
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10.4.4 NMopgkntoyeHne BHELWHNX Lenen moaynen pacwmpeHuss MP-51H-16

Mopynb paclwmpenus umeeT 16 AMCKPETHBLIX BXOA0B U 3 aHanoroBbIX BbIXoAbl, TO €CTb KOHTponnep M
[aHHbIM Moaynem pacluupeHus 6yget nmetb 19 guckpeTHbIx BxogoB (3 6a3oBbix + 16 Ha mMoayne pacluvpeHu
aHanoroBbIX BbIXoAa. Kaxabll OUCKpeTHbI BXOA, ranbBaHWYECKU WM30MMpoBaH OT ApYrux AUC HbIX BXO[
OpYyrux Uenen KoHTponnepa.

0ns nuTaHus OUCKPEeTHbIX BXOAOB (OATYMKOB) TpebyeTcs BHellHee HecTabunuanpoBaHHOE
MOCTOSIHHOIO TOKa.

pucyrox 1017

Kk MOGUYAO KOHMPOANEDa
MIK-52H

MP-51H-16

AR EEY
N

ananzobuie D
numanue npudapa 220 B U BiMALE Bxods - CM duckpemrsie bxodk - o
nmeﬂ?;ﬁ’(m%%— o eykex 1017 puctror 1017

PucyHok 10.14.1 - Cx
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OCIMOFHHOZO MOKA = CM pucyrok 1018 GUCKPBMHBIE - OX00b! ~ CM duckpemHse bxodsl - cr

pucyrox 1027 pucyrak 1617 pucyHok 1077
Pucyrok 10.14.2 - Cxema noOKtoHeHuUs cugHanoe mooyrs pacwupeHuss MP-51H-16 ¢ numaHuem 24B
MOCMOSIHHO20 MOoKa, 8HeWHUU 8ud

MpumeyvaHus.
1. MNonoxeHne nepembivek J1,J2 v J3 Ha Mmoayfe pacliMpeHuin AN HacTPOMKM aHaroroBbiX BbIXOOOB

npuBeaeHo B Tabnuue:

,D,VIaI'IGSOH BbIXOOHOIo cuUrHana [MonoxeHne nepemMblveKk Ha Mmoagyne paclmpeHna
0- 5MA [2-4], [7-8]
0 —-20 MA;
4 - 20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

2. CmelueHue BbIXxoAaHoro curHana 4-20MA ycTtaHasnvesaeTcs NporpaMmmMHo.
3. Hencnonb3yembie KneMmbl He NoAKNI0YaTh.
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10.4.5 NMopgkntoyeHne BHELWHNX Lenen moaynen pacwmpeHus MP-51H-17

Mogaynb paclumpeHnns nMmeeT 8 ANCKPETHLIX BXOA0B, 8 ANCKPETHLIX BbIXOAOB M 3 aHaNoroBbiX BbIXOAH,
koHTpornep MWK-52H ¢ gaHHbIM mMogynem pacwmpenus 6yget umeTb 11 guckpeTHbix BxogoB (3 6a3oBbix +
moayne pacwuvpenns) 13 auckpeTHbix BbixodoB (5 6a3oBbix + 8 Ha mogyne pacwvpeHus) n 4 a
COOTBETCTBEHHO. KaXablii ANCKPETHBIV BXOA ranbBaHNYeCKN N30NMPOBaH OT APYrMX ANCKPETHbLIX BX
KOHTponnepa.

[nsa nuTaHusa OUCKPETHbIX BXOAO0B (4aTynkoB) TpebyeTcst BHELIHee HecTabunuanpoBaHHoe Har
MOCTOSIHHOIO TOKa.

Guckpemee Byode - o
pucyrox 1017

Kk MOGUYAO KOHMPOANEDa
MIK-52H

MP-51H-17

158 Beixachl - CM duckpemmsie Guixads — i

numanue rpudopa 220 1019-1020 LUCYRKY 0719-1020

NEOBMEHHOED MOKA = CM
puciHox 1021
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PucyHok 10.15.2 - Cxema nodkntoveHus cueHanos mooysis pacwupeHuss MP-51H-17 ¢ numaHuem 24B
MOCMOSIHHO20 MoKa, 8HeWHUU 8ud

MpumeyvaHus.

1. Tpu nNoOAKNOYEHUN WHOYKTUBHBIX Harpys3ok (perne, mnyckaTenu, KOHTaKTopbl, cofeHouabl U T.M.) K
OMCKPETHBIM TPAH3NCTOPHBLIM BbIXOAAM KOHTpOIepa, Bo u3bexaHve BbIXoAa M3 CTPOS BbIXOAHOrO TpaH3McTopa M3-3a
6onbLIOro Toka camouHAYKUMK, napanneflbHo Harpy3ke (0bmoTtke pene) HeobxoaMMO ycTaHaBnuBaTb GNOKMPYHOLLMA
ovnog VD — cm. cxemy nopkntoveHus. Tun yctaHaBAmBaemoro auoga KO209, KO258, 1N4004...1N4007 wnu
aHanornyHbl, paccyMTaHHbIn Ha o6paTHoe HanpsixkeHne 100B, npsimoii Tok 0,5A.

2. lMonoxeHne nepembivek J1,J2 . J3 Ha mogyne paclimpeHuin AN HacTPOWKX aHanoroBblX BbIXOAOB

npueegeHo B Tabnuue:

ﬂ,manasoH BbIXOOHOIo CUrHana [MonoxeHwne nepemMblveKk Ha mogyne paclmpeHna
0- 5MA [2-4], [7-8]
0 - 20 MA;
4 —20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

3. CmelleHneBbIXoaHoro curHana 4-20MA yctaHaenveBaeTcs NporpaMMHo.
4. Heucnonb3yembl€ KlieMMbl He NoAKMoYaTh.
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10.4.6 NMopgkntoyeHne BHELWHNX Lenen moaynen pacwmpeHus MP-51H-18

Mopaynb paclumpeHusi UMeeT 16 AUCKPETHbIX BEIXOAOB M 3 aHANOroBbIX BbIXOAb!, TO €CTb KOHTPONNep
C AaHHbIM MoZynem paclumMpeHus GyaeTt umeTb 21 AUCKpeTHbIX BbixodoB (5 6a30BbIX + 16 Ha MoZyne pacluMpeHu
aHarnoroBbIX BbIXOA4a COOTBETCTBEHHO. Kaxablii  OWCKPETHbIN BXOA4 ranbBaHAYECKUM U301K
[MCKPETHBIX BXO[0B 1 APYIUX Lienei KoHTpornsepa.

Guckpemusie Guxods - v duckpemkse Buxods — oM
pucyrky 1079-1020 pucyrry 10 19-1020

K MOGYAO KOHTPOANEna N\J,\
MIK=-52H

AS3 |

Guckpemuse Guixats — o
pucynky 1019-1020

aHanzobee Geixada - oM

numarue npudopa 220 B pucyrox 1078

NBOBMEHHOZ0 MOKA ~ CM
pucyrox 1027
Pucyrok 10.16.1 - Cxema o 08 Modyns pacwupeHuss MP-51H-18 ¢ numa+uem 220B

, 6HEeWHuUL 8uod
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puctky 10 719-1020
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PucyHok 10.16.2 - Cxema noOKoYeHUs cueHanoemoodyss pacwuperus MP-51H-18 ¢ numaHuem 24B
MOCMOSIHHO20 MoKa, 8HewHuUl 8ud

MpumeyvaHus.

1. Mpu NOAKMIOYEHNN WHAOYKTVMBHBIX HArpy3oK (pene,. nyckaTenu, KOHTaKTopbl, COMeHOMAbl M T.M.) K
AVCKPETHBIM TPaH3UCTOPHBIM BbIXOA4aM KOHTPOMnepa; Bo n3bexaHue Bbixoda M3 CTPos BbIXOAHOMO TpaH3ucTopa mns-3a
60MbLIOro Toka CaMOMHAYKLMW, NapannenbHo Harpyske (0BMOTke perne) Heob6XoAUMO ycTaHaBnMBaTb GrOKMPYOLLMIA
ovnog VD — cm. cxemy nopkntoveHus. JTun yctaHaBamBaemoro auoga KO209, KO258, 1N4004...1N4007 wnu
aHanornyHbIn, paccyMTaHHbINn Ha obpaTHoe HanpshxkeHwe 100B, npsmoin Tok 0,5A.

2. lMonoxenne nepembivek J1,J2 v J3 Ha mogyne paclimpeHuin AN HacTPOMKU aHanoroBblX BbIXOAOB

npveegeHo B Tabnuue:

ﬂmanasoH BbIXOOHOIo curHarsna [MonoxeHne nepemMblveKk Ha mogyne paclmpeHuna
0- 5MA [2-4], [7-8]
0 - 20 MA;
4-20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

3. CmelleHune BbIxogHoro curHana 4-20MA yctaHaenMBaeTcs NPorpaMMmHo.
4. Heucnonb3yemsle knemmbi-He-NOAKMoYaTh.
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10.5 BHeluHMe Lenu NOAKMIOYEHUsS CUrHaNoB MoAyrnen paclumnpeHns
10.5.1 MopaknioyeHne AUCKPETHLIX BXOA4OB K MOAYNMIO pacluMpeHus

MP-5
XP8,XP8 XP9,XP10
KoHT. |Ll,enb

o
E ?mz
[DbR o)

15 E Fms
o

G4 84
A — moaynb pacwmpennst MP-51H NMPMK.421459.004;

+4
G1...G4 — UCTOYHMK NUTaHNSA (HanpshKeHUe NOCTOAHHOTO ToKa (24 _, )B v Tok Harpysku-He meHee 10.MA);

B1...B4 — paTunk ANCKPETHOro CUrHana;
XP6, XP8, XP9, XP10 — coeamHutens 232-209/026-000.

Pucyrok 10.17 Cxema noOKmo4YeHUs OUCKPemHbIX 8X0008 K MOy pacluupeHusi

10.5.2 MopgknioyeHne aHaANOroBbIX BbIXOAOB

A
MP-51H

XP5

Uenb |KoHT. |+
AO 2 Al Rk2
A03 A__'O_?*-" 33 RH3
A04 [AD4+ RH4

04- [ 36 =

A — moaynb pacwmpennss MP-51H NPMK.421459.004;
RH2..4 — Harpy3ka;
XP5 — coeaunutens 232-209/026-000.
Pucyrok 10.18 CxeMa HOOKTI0HeHUSs aHanoeo8blX 8bIx0008 K MOOY/IH0 pacluupeHusi

10.5.3.1 MNMoaknroyeHne ANCKPETHbIX BbIXOAOB pefieMHoro Tuna

) A
\MP-51H
- :XPB,XPB,XPQ.XP‘iO
L 38 HO1
< — Ru2 39 CP1 | e
T 1 40 | HO2
of [ ot 1002
T |[421H03 ——
& [ Slers 1
1 1 44 Ho4 -
G4 | 5lcPa| DO4
|4 [N

A ~ moaynb pacwmpenns MP-51H NPMK.421459.004;

RHT...RH4 = Harpy3ka;

G1-G4 — NCTOYHUK NUTaHWSA (HanpsbKeHne NOCTOSHHOTO Toka He bonee 250B v Tok Harpy3ku He Gonee 5 A);
XP6, XP8, XP9, XP10 — coeamnHutens 232-209/026-000.

PucyHok 10.19 Cxema rnodkroyeHusi OUCKpemHbIX 8b1Xx0008 perieliHo2o mura K Modyrio paclupeHus
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10.5.3.2 MopgkntoyeHne AUCKPETHbIX BbIXOAOB TPAH3UCTOPHOro TMNa

A

MP-51H
XP6,XP8 XP9,XP10

41 [HO1 }DO1
42 [CP1

BT oo
e o
g, o,

A — moaynb pacwmpenns MP-51H NPMK.421459.004;

RH1...RH4 — Harpys3ka;

G1 — NCTOYHMK NUTaHNA NEPEeMEHHOro ToKa (HanpsbkeHue NMocTosHHOro Toka He 6onee 40B 1 Tok Harpysku He 6onee
400mA);

VD1...VD4- gpuogp;

XP6, XP8, XP9, XP10 — coeamnHutens 232-209/026-000.

PucyHok 10.20 Cxema rnodkmoqeHus: OUCKPemHbIX 8bIx0008 mpaH3ucmopHo20 mumna kK Modyslo pacluupeHust

10.5.3.3 MopgkniouyeHmne nutaHusa kK MUK-52H n MP-51H.

x
& &
2 = & E
= w2 = 2 :
= E (i = = \i{
P | I - s T TS
== 0 mm | Aa=> & ‘o
a8 S=88& e .'=EZ§ Za3
25 3823 / Eg_;l 3583
B8 = &S v, =lio 55 EHERS
£ x5
-
. -—
a) 0)

PucyHok 10.21 - Cxema nodkmoveHusi numaruss MUK-52H u modynsa pacwuperuss MP-51H.

MpumeyaHus.

1. Okcnnyatauusa mopyns pacwupenns MP-51H He nogknioveHHoro k koHTponnepy MUK-52H, a takxke
aKcnnyaTaums Modynsi paclMpeHUshB criyyae, Koraa ynpaBnsitolMin UM KOHTPOMMEep OTKIYEH OT CeTW MUTaHus -
3anpeweHa. MutaHne MWK-52H n MP-51H pomxHo ObiTb peanv3oBaHO Takum 06pa3oM, 4TODOblI UCKNIOYUTH
BO3MOXHOCTb NponagaHunsi NMUTaloLLero HamnpshkeHWsl KOHTponnepa, B TO BPEMS Kak NUTaHWe Moaynsi paclumpeHus
npucytcTeyeT. Cxema nogknioMeHus nutaHus ykasaHa Ha puc. 10.21
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11 MNoparotoBka K pabote. NMNopsagok padoTbl
11.1 O6wme ykasaHuA

KoHTponnep MMWK-52H nocraensietcs noTpebutento B COOTBETCTBMM C AOKyMeHTauuen 3akasa,
paspabaTbiBaeMoW 3aKka3yMkoMm, MO3TOMYy Mepef BBOOAOM B 3KCfyaTauui Heobxogumo MpoBepuTb  €ro
KOMMNMEKTHOCTb.

Mpn onucaHum nopsigka BKMOYEHUs npegnonaraeTcs, 4To Bce OnNOKM yCTaHOBMEHblI U 3akpenrneHblhHa
COOTBETCTBYHOLLUMX CTEHAAX, @ TAKKE BbIMONTHEH 3NEKTPUYECKUA MOHTaX BCEX BHELUHUX COeAUHEHNI B COOTBETCTBUU C
UMEILLIMMCHA NPOEKTOM M AaHHBbIM PYKOBOACTBOM MO 3KCMnyaTauuu.

Mepen BknioveHnem cnepyet ybeautbcsi, 4To KoHTponnep MWK-52H, ero mMogudmkaumss um octanbHble
napameTpbl COOTBETCTBYIOT NPOEKTY.

MoaroToBKa K paGOTe 3aKnk4aeTcsa B BbiNOJTHEHUU creayowux npouenyp:

- MepBoe BKMHOYEHWE KOHTpOMMEpa.

- MporpamMmMupoBaHue KOHTponnepa.

- KanubpoBka, KOHTPOIb U TECTUPOBaHUE BXOLOB-BbIXOAOB.
- BkntoueHue koHTponepa B ynpaBnsitoLLyto CETb.

HekoTopble npoueanypbl (nepBoe BKIKO4eHwue, KaJ'IVIGpOBKa, KOHTpOIlb. U\ TeCTUpoBaHne BXO/J,OB-BbIXO}J,OB)
MOXHO BbINOSTHUTL MPW NMOMOLLUN NMLIEBOW NaHenun KoHTpornnepa. MNMopsaok BbINOAHEHUS 3TUX npouenyp onucaH B
HacTodleM JOKYMeHTe.

11.2 MMepBoe BKNOYEHUE KOHTpoOnnepa

11.2.1 TMoakniounTb NUTaKLLee HanpskeHne K pa3bemy npubopa u. MOoAymo paclUMpeHus (ecrnu Takowm
UMeEeTCH), KaK yKasaHO Ha Cxeme MOOKMHYEHNs.

11.2.2 3anporpammupoBatb koHTponnep. lNpoueaypa nporpaMMmMpoBaHus npuBedeHa B pasgene 7.2. Ecnu
Ha nuueBoW NaHenu He cBeTuTCcA uHAmkatop NP (pexum nporpaMmupoBaHus, - cM. puc. 7.1), TO HaxaTb BMecTe
knaeuwm [O] Mehto + [NekH ] 1 BBecTM naponb. [lomkeH 3acBeTWTbEs MHaukaTop [P, uTo o3HauaeT nepexosn B
pexum nporpaMmMupoBaHus. Ecnu Ha nuueBor naHenu yke cBetutcs. uHaukatop P «nporpammupoBaHue», TO
OaHHYI0 onepaumio He BbIMOSNHATb.

11.2.3 Haxatb knasuwy [NekH 11,4~ Homepa yposHel nporpammuposaHns Ha avcrnee «Ne» KAHAT gomxHbl
yBenunumeatbca oT 1 Ao 8 6e3 nponyckoB. HaxaTb kmapuwy [NekH ] HOMepa ypoBHel nporpaMMUpOBaHWUst Ha
avcnnee «Ney KAHAJ gomkHbl ymeHbLuaTbesi oT 8 o 1 6€3 mponycKoB.

11.3 lMporpammupoBaHue KOHTponnepa

11.3.1 Ha nvueBow AaHenun ycTaHOBUTb PEXUM «nporpammupoBaHver». BeinonHWUTb cnegytolme onepaumu
(cm. n. 7.2):

* MPOM3BECTN OYMCTKY NPOrpaMMei Nonb3oBaTens;

* YCTAHOBUTb KOA KOMMIIEKTHOCTU, PABHbIN HOMEPY MOAMMUKALUN KOHTPOMNEPa;

* NpoBepuTbL COCTaB BMBNNOTEKN anropnTmMoB 1 yoeanTbCs, YTO HoMep BnbnmoTekn COOTBETCTBYET MOAENU
KOHTponnepa, a HoMep BEPCUM COOTBETCTBYET YKa3aHHOW B LOKYMEHTALMN HA KOHTPOIep.

11.3.2 Tlopsgok nporpammupoBaHus. Ha nuueBo naHenu YCTaHOBUTb PEXWUM «NpOorpaMMuvpoBaHUEy.
Mpoueaypbl NPOFPAMMUPOBAHUS BEIMOMHNTL B CreaytoLlen nocrnefoBaTenbHOCTU:

* HacTpouTb HeEobxodymMoe KOMM4ecTBO (DYHKLMOHAmMbHbIX GIOKOB, KOMMYECTBO KOHTYPOB perynmpoBaHus,
NporpamMMHbIX 3a4aTYMKOB U KOMMYECTBO MOMb30BaTENbCKMX MaHenen nHankaumMmn 1 ynpaeneHus (npoueaypa ypoBHS
1);

* YCTAaHOBUTb NapameTpbl (PYHKLMOHAaNbHbIX 6110KOB (Mpoueaypbl ypoBHen 2, 3, 4);

* YCTaHOBUTb (NMPV HEOBXOAMMOCTIN) CUCTEMHBIE MapamMeTphbl (Npoueaypa ypoBHs 6);

* 3anucaTb  (mpu HeobxogMMOCTWM) nporpaMMy MNOMb30OBaTens, HacTPOMKM W napameTpbl B
3HeproHesaBMCUMYIO NamsATh KOHTponnepa (npoueaypa yposHs 8).

11.3.3 YcraHoBuTb npouenypy «HacTtpoika konuyectBa 6nokoB» - ypoBeHb 1. BBectu Heobxogumoe
KONMMYECTBO | (YHKUMOHAmNbHbLIX OITOKOB, KONMMYECTBO KOHTYPOB pErynMpoBaHWs, MNpPOrpaMMHbIX 3a4aTyvKoB MU
KOJInyecTBa NOb30BATENLCKMX NAHENEN UHAVKALUKN N YpaBrneHus.

[Tocne BBoAa BbllIEeNepeYncrieHHON WHdOopMaumMM B KOHTpomnnepe (OpMUPYeTCs  WUCMOMHUTENBHBIN
nporpamMMHbI MOAYMb MPOrpaMMbl NONb30BaTeNs BBEAEHHOW C NepeaHen naHenu.

11.3.4 YctaHoBuTb npoueaypy «lMporpammupoBaHue pyHKLMOHAmNbHbIX G1TOKOBY» - YPOBEHb 2.

Ha paHHOM ypoBHe nporpaMmmupyeTcsi HoMep (yHKLMOHanbHoro 6noka B nporpaMmMe nonb3oBaTens, Tvn
6noka/cornacHo 6ubnmoteke yHKUMOHANbHBLIX B6OKOB), 6a30BLIN agpec napaMeTpoB U MoaudukaTop KonuyecTsa
BXOZOB 1/Unv napameTpoB.
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Mo oyepenw, HauYMHas ¢ NepBoro 6rnoka, BBECTU Bce Tpebyemble (dyHKLMOHarbHbIE GIoKM (CM. . 7.2).
Ecnu kakoi-nn6o Grnok MmeeT MoauduKaTop Takke BBECTU U 3TOT napameTtp. Ecnu kakue-nnGo  Grioku
TpebyeTcs NponycTUTb, B HUX BBECTM 6ok ¢ kogom 00.

11.3.5 VYcTtaHoBWTL npoueaypy «nporpaMmmupoBaHue CBs3en» (KoHdurypaums) — ypoBeHb, 3. [nd Bcex
BXOAOB BCex ONOKOB, KOTOpble AOMXKHbI ObiTb CBA3aHbl C BXOoAamMu Apyrux OMOKOB MM Ha KOTOPLIX HOIKHbI
3agaBaTtbCs KO3 MLUNEHTBI, yCTaHOBUTL Tpebyemyto KoHdurypaumio (cm. n. 7.2).

Homepa Bx0A0B 1 BbIXOAOB GIOKOB YCTAHaBNMBAKOTCA MHAMBMAOYANbHO AN KaXK4Oro 6roka C KOHTponem
KonunyecTsa BXOAOB (U BbIXO4OB) COOTBETCTBYHOLLEro TUna.

B npouecce yctaHoBKkM KoHpurypauum npm HeobxoaMMOCTN BBECTU Takke MHBEPCUIO (TONbKO AN, CBA3aHHbIX
BxogoB). [pn nporpammunpoBaHun CBA3eR, nocre BBoAa 3HA4YeHWs Homepa Bbixoaa Ha/gmcnnee BUXIA, HaxaTve
knasuwu [3aBA.] ycTaHaBNMBaeT UHBEPCUIO JaHHOWN CBA3W, YTO OTOBpaXkaeTcs CUMBOMOM [K-».

11.3.6 YcTtaHoBWTbL npouenypy «HacTponka napameTpoB» - ypoBeHb 4. Ha AaHHOM ypoBHe npov3BoamuTCS
HacTpovika napameTpoB (PyHKUMOHanNbHbIX 6nokoB. [Ina Bcex napaMeTpoB Bcex BNOKOB YCTAHOBUTL HEOOXoAUMbIE U
COOTBETCTBYIOLLME 3HAYEHUS (CM. M. 7.2).

Ha pgucnnee BUXI[O ycTaHOBWTH 3Ha4YeHWe paspelleHusi M3MEHEHUS RapameTpoB. YCTaHOBKa [aHHOrO
3Ha4YeHus paspeluaeT WM 3anpelaeT NpPou3BOAWTL M3MEHEHME TOro WM MHOro napameTpa,B pexume PABOTA.
CocTosiHue aaHHoro 3HaveHusi: 000 — 3anpeLLeHo N3MeHsATb AaHHbI napameTp B pexume PABOTA, 001 — paspelueHo
N3MEHATb AaHHbIM napameTp B pexnme PABOTA.

11.3.7 TlepeBecTn KOHTpoONnep B pexum «paboTta» n ybeamntbcs, YTQ HET OLMOOK M OTKa30B. YCTaHOBUTb
npoueaypy «CMCTEeMHble napameTpbl» - ypoBeHb 6 (cm. n. 7.2). OnpegenvTb pecypc cucteMbl — cBOGOAHYIO NamATb
nporpaMM M AaHHbiX. [N BO3MOXHOCTM MOCMEAYHoLero pacluMpeHnst anroputMMYeckon CTPYKTYpbl KOHTponnepa
XenatenbHo, 4YTOGbI CyllecTBOBan onpedeneHHbIi peseps. EcnunMmnT namati ncyepnad, Heob6xoAnMMO YMeHbLNTb
obbem peluaemMon 3agayn.

11.3.8. OuucTtka nporpammbl nonb3oBaTens. YCTaHOBUTL npouenypy «HacTtporka konnyectsa 6nokos» -
ypoBeHb 1. lNMpu BBOAe 3HayeHus «0000». B.Bcex AuCOAeaX MPOU3BOAUTCA OYMCTKA NPOrpamMmbl
nonb3oBarens.

BHumaHue! OlaHHyO onepauuio Heo6xoaMMO BbINOMHUTL Neped BBOAOM HOBOW NporpamMmbl.
11.4 KanubpoBKa, KOHTPOJb U TeCTUPOBaHUE BXOA0B-BbIXOA0B KOHTponnepa
11.4.1 Kanu6poBka aHanoroBbIX BXO40B

Kannbposky aHanorosbix Bxoaos nposoants B pexume NMPOTPAMMMPOBAHWE Ha ypoBHe 5 (pexumbl 05,
06, 07).

B cootBeTtcTBUM ¢ Tabnuuen M. 7.2.1.5 BbINONHUTL @BTOMaTMYECKyo (pexum 05) unu pydHyto (pexumel 06,
07) kanmbpoBKM BCEX aHaANOroBbIX BXOAOB.

Brauane BbINONHATL KanuBpOBKYy Hayama Lukanbl M3MepeHus, Ans Yero Ha kanubpyembln aHanorosbIn BXo4
KOHTpornnepa nogatb CUrHarn, COOTBETCTBYIOLMIA Havany LKansl gnana3oHa (BelibupaeTtcs ¢ Tabnuubl 11.1).

3aTemM BbIMONHUTL KaslMOPOBKY KOHLUA LIKafbl, U3MEpPEHUs, ANA Yero Ha Kanubpyembli aHanorosbil BXOZ
KOHTpoOnnepa OT 3TanoHa UCTOYHUKa Unu gatyvka nodaTb KOHTPONMPYEMbIVW CUrHanm, pPaBHbIN BEPXHEMY 3HAYEHWIO
OuanasoHa (Bblbupaetcsa ¢ Tabnuubl 11.4, ANst KOHKPETHOrO TUNa AaTymKa).

CoxpaHuTb 3Ha4YeHus KannbpoBOYHBIX KOHCTAHT B 9HEProHe3aBncMMon namaTtu (cm. pasgen 11.6).

TecTupoBaHue aHamnoroBbIX.BXOA0B NpoBoanTs B pexvume NPOMPAMMUPOBAHUE Ha yposHe 5 (pexum 01).

Tabnuua 11.1 - Tunbl 4aTYUKOB. M PEKOMEHAYEMbIE Npeaesibl KannbpoBKn

Kop Bxopna Tun IpamMpoBoYHas MNpepensHble [Onana3oH namMeHeHUsA
MHAMUMpyeMble
MapameTp BXOAHOTO XapaKkTepucTuka aHAYSHUA NpY
curHana n HCX
2 nTYPE kanubpoBke npubopa
6noka AIN Hauan. KoHeuHoe
3Ha4YeHue 3Ha4YeHue
0-5 vA o 0 MA 5 MA
0000 0-20 MA JlnHenHas MJ‘IM%(;(-)-'I.';F?OOB’J(')IeﬁHbIX 0 mA 20 A
4-2048p TEXHUYECKNX eAnHNLAx 4 mA 20 mA
0-10B 0B 10B
05 mA KBagpaTtnyHas 0 MA 5 MA
0-20 A (Bxoa kanubpyeTcs kak 0,0...100,0 % 0 mA 20 mA
0001 4-20 MA NNHENHbIN, 3aTem WNN B YCTAHOBMEHHbIX 4 mA 20 mA
0-10B yCcTaHaBnuBaeTcst TEeXHUYECKUX eanHuLax 0B 10B
KBagpaTuyHas Lwkana)

11.4.2 KanubpoBka aHanoroBoro Bbixoga
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KanubpoBky aHanoroebix BbIxogoB nposoauTb B pexume NPOMPAMMUPOBAHUE Ha ypoBHe 5 (pexumvbl 08,
09).

Ons npoBeneHnss kanMOGpPOBKM K aHanoroBoMy BbIxo4y CcreayeT MOAKMOYUTL MUMNMaMnepMeTp  WUiu
BOMbTMETP.

B pexume MPOTPAMMUVPOBAHWE Haxumas knasuwim [Nekn T] vnv [NekH 4] BbiGpaTh ypoBeHb BpHaxaTb
knasuwy Beog [¢'] Beia, BbiGpaTh pexum 08 (pydHasi kanubpoBka Havana LuKarnbl aHanoroBoro BbIXOAA) KiaBuLuamMi
[A] 3nau unu [V] 3Hau, HaxaTb knasuwy Beog [¢] BBig, BeibpaTh pexum 08.01 (pydHas kanubpoBkayHavana
LUKanbl NepBoro aHanorosoro Bbixoda) knasuwamu [A] 3Hau unu [V] 3Hau, HaxaTb knasuwy Beog [¢] Beig. B
okHe SAAAHUE vHaovumpyeTcsa 3HadeHue koadhduumeHTta cmelleHne, %, Habnogas BbIXOAHOW aHANOrOBLIA CUFHATM
no BHELHeMy m3mepuTenbHomy npubopy, knasuwamu [A] 3Hay unu [V] 3Hay ycTtaHOBWTE HyneBOE€ 3HayeHue
aHanoroBoro BbIXo[a, HaxaTb knasuwy Beod [¢] Bsig, knasuwamu [A] 3Hau unu [V] 3Hau ycTaHOBUTE B OKHE
BbIXO[O 3HauyeHue 000 wnu 001, HaxaTtb knasuwy Beop [¢'] Beig. BHewHuii BUR MHAOMKATOPOB B pPexumMe

KannbpoBKM Hyns n3obpaxkeH Ha pucyHke 11.1.
KanwbpoBka Hyns

LUKarbl aHarNoroBoro BeIXo4a Homep Bbixoga
Homep ypoBHA
MIKPOA nporpaMmMnpoBaHus
MAPAMETP

1
NN
BHaueHuUs:
3HaueHune macwtabHoro SABIAHHA — _Bufm — 000 -"He coxpaHaTe KanubBpoBKY
koeddumeHTa ’6’ ’—,’. L ”_l" I ,_’,’_,' ,_E 2np 001 - coxpaHUTb KarMBpoBKY

Puc 11.1 BrHewHul sud uHAukamopoe rpu Kaubposke HyJis.aHas0208020 8bixoda

B pexume MPOrPAMMVPOBAHUE Haxumas kfiasuim [Nekn T] unn [Nekn 4] sbibpaTth yposeHb 5, HaxaTb
knasuwy eeog [¢'] Bsia, BuiGpath pexum 09 (pyyHas karmMBpoBKa KOHLA LUKasribl aHaroroBoro BbIXo4a) Krnasuiamu
[A] 3Hau wnn [V] 3Hau, HaxaTtb knaevwy Beog [¢] Beig, BbiGpats pexum 09.01 (pyyHas kanubposka KoHua
LUKanbl NepBoOro aHanorosoro Bbixoaa) knasuwamu [A] 3Hay wnn [V]. 3Hau, HaxaTb knasuwy Beog [¢] Bseig. B
okHe 3AOAHUE wHaonumpyeTcsi 3HaveHve MacuitabHoro koadduuveHta, en, Habnwogas BbIXOOHOW aHanoroBbin
CMrHam no BHeLHeMY M3MepuTenbHOMY npubopy, knasuwamur[A] 3Hay wnm [V] 3Hau ycTaHOBUTE KOHEYHOE
3HaYeHVe aHaNoroBoro BbixoAa, Haxatb knaswuy Beof [¢'] Beig, knaBuwamv [A] 3Hau unu [V] 3Hau ycTaHoBUTE
B okHe BbIXO[ 3HayeHue 000 munu 001, HaxaTb knaevwy Beod [¢)] Beig. BHelHWii BUA MHOUKATOPOB B pexumMe
KannbpoBKM Hyns n3obpaxkeH Ha pucyHke 41.2.

FRANWMOpoBKa KOoHL A
WKane! aHanorosoro Belxoda Homep BEXBOAE

MIKPOA
MAFPAMETP.

Homep ypoeHA
MO rPaMMHD OBEHKA

Tt
i I__I. A
© 3HaqYeHWA:

HaYeHWe MaclTabHom0 _:AB_":""_H"_r _f“? - 000 - He CoxpaHATL KarmbpoBky
08 MUMEHTA s ,’_‘ !'_! "_, fii. 2"' 001 - coxpaHnTe KanvBpoBky

Puc 11.2 BrewHul sud uHOUKamopoe rpu Kaiubposke KOHEYHO20 3HaYEeHUsI aHal0208020 8bIx00a

B cooTBeTCTBMM C/METOANKON M. 7.2.1.5 BBINONHUTL KAnMBPOBKY BCEX aHANOrOBbLIX BLIXOO0B.

YCTaHOBUTb Ha @HaNoroBoM BbIXOAE KOHTponepa (Mo MunnnamnepmeTpy) 3HavyeHune pasHoe 0% - 0 MA ana
avanasoHa 0-5 vnn 0-20 MA 1 3HadeHune 4 MA ans ananasoHa 4-20 MA.

YCTaHOBUTbL Ha BbIXOAE KOHTponnepa (no munnvamnepmeTpy) 3HadyeHue paBHoe 100% - curHan 5 MA ans
ananasoHa 0-5 MA n 20 MA ons gmanasona 0-20; 4-20 MA.

CoxpaHuTb 3Ha4YeHWs1 KanMBPOBOYHBIX KOHCTAHT B 9HEPrOHE3aBUCUMOWN NaMSATU.

11.4.3 TecTUpoBaHMe ANCKPETHbLIX BXOA0B

TecTupoBaHve OMCKPETHbIX BXOAOB NpoBoanTb B pexume NPOMTPAMMUPOBAHUE Ha yposHe 5 (pexxum 03).
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Ha anckpeTHOM BXOA€e KOHTpornepa OT Mmmutatopa (3agatynka) CUrHanoB nogaBaTb curHanbl, pasHbele 0 B
(nornyeckuin 0), u 24 B (normnyeckas 1).

B cooTtBeTCTBMM C MeTOAMKON N. 7.2.1.5 BBINONHUTL KOHTPOMb BCEX ANCKPETHBLIX BXOAOB.

MopaBas Ha Kaxabl QUCKPETHBLIN BXOA, KOHTponnepa curHan cHavana 0B, a 3atem 24B y6eauTtbesi, YTO 3TUM
CuUrHanam cooTBETCTBYIOT 3HayYeHns O u 1.

11.4.4 TecTupoBaHMe aHaNOroBbIX BbIXOA0B

TecTupoBaHue aHanoroBbIX BbIXOAOB NpoBoauTb B pexume NMPOIPAMMUWPOBAHWME Ha ypoBHe 5 (pexum
02).

AHanorosble BbIXOAbl TECTUPYIOTCS NPU TEX KE UCXOAHbLIX YCIOBUSIX, YTO U YCIOBUS KarnbpoBKM aHanoroBbix
BbIXOZOB.

B oTnnune oT kanubGpoBKM, TECT aHanoroBbiX BbIXOOOB MO3BOSSET NpoBepuTb paboTocnocobHoCTb kaHana
aHanoroBoro BbIxoaa.

TecTupoBaHWe NPOBOAMTCH B COOTBETCTBUMN C METOAMKOWN, U3NOXEHHON B Murf:2.1.5.

11.4.5 TecTUpoBaHue AUCKPETHLIX BbIXOAOB

TecTupoBaHue ONCKPETHbIX BbIxoAoB nposoanTts B pexume NPOMPAMMUPOBAHUE Ha ypoBsHe 5 (pexum
04).

TecTnpoBaHue NpoBOANTCS B COOTBETCTBUN C METOAUKON, U3NOXEHHON B . 7.2.1.5.

YcraHoBuTb no aucnneto 3ABOAHHA Ha kaxgom Bbixoge 3HadeHue koadduumenta cHayana 0000, 3atem
0001. PaboTy AMCKpEeTHbIX BbIXOAOB KOHTPONMPOBaTb MO COCTOSAHUIO AWCKPETHBIX HAarpy3oK, MOAKIHYEHHbIX K
KOHTponnepy.

11.5 BknioyeHue KOHTpornnepa B NoKarnbHYH0 yrnpasnsiolylo ceTb

B nHdopmaumoHHyto cetb koHTponnep MUK-52H. crnenyer BknoyaTh Nocie npoBepky paboTbl KOHTpornnepa
Ha 06bekTe B aBTOHOMHOM PeXuMe.

dunsnyeckas opraHnsauns cetm npegcrasneHa B pasgene 5.2. Jlormyeckas opraHusauus cetTn npegcrasneHa
B pasgene 5.3.

Ons BknioyeHuss B ceTb nepentn B pexum NPOMPAMMUPOBAHME n ycTaHOBWUTH pEXMM «CUCTEMHbIE
napameTpbl» CM. ypoBeHb 6, pexum 02. B cOOTBETCTBMM C MPOEKTOM @aBTOMaTu3auuMu yCTaHOBUTbL CETEBOW agpec
KoHTponnepa. Heobxogumo cneautb, 4TOObl Y KaXOOFO KOHTPOSWIEPA, BKIOYEHHOrO B [AHHYKO CeTb, Obin CBOM
HENOBTOPSIOLMNIACA B ApPYrMX KOHTpOMnepax ceTeBOM aapeC. Tawke B OAHHOM pexume HeoOXoaMMO YCTaHOBUTb
CKOpPOCTb ceTeBOro obmeHa u TariM-ayT kagpa 3anpoca.

11.6 CoxpaHeHue nporpamMmbi NOSIb30BaTeNA U HAaCTPOEK B SHEProHe3aBUCUMOMN NaMSATH

B npouenype coxpaHeHusi mporpammMbl NOMb30BaTENs M HACTPOEK B 9HEProHEe3aBUCUMON NamsT (B pexume
NnporpaMMMpoBaHus, ypoBeEHb 8) NPOUCXOANT COXPaHEHME:

* YCTaHOBMEHHOIO KonMyecTBa (PYHKUMOHAnNbHbIX OIOKOB, KONMUYECTBA KOHTYPOB PErynMpoBaHus
(perynsitopoB), kKonMyecTsa NporpamMMHbIX 3a4aTYNKOBa Takke KONMMYecTBa MONb30BaTeNbCKUX NaHenewn UHAMKauumm
1 ynpasreHus,

¢ YCTAQHOBJ1€HHbIX TUMNOB beHKLLVIOHaJ'IbeIX 6J‘IOKOB,

¢ 3anporpamMmmMmnpoBaHHbIX cBA3en BXOO0B-BbIXO40B beHKU,MOHaJ'IbeIX 6J'IOKOB,

* YCTaHOBINEHHbIX-AapamMeTpoB PyHKLUMOHAaNbHbIX BITOKOB.

Mocne 3anuck MHMOPMAaLMK B 3HEProHe3aBUCUMYKD MamsATb (Ha YpoBHE 8) M3MEHATbCA MOryT nullb
cnegyioLme napameTpbl KOHTponnepa:

* onepaTvBHble nNapameTpbl, WU3MEHEHWEe KOTOPbIX MPedyCMOTPEeHO C MOMOLbIO NULUEBON NaHenu
KOHTponnepa - pexvMbl paboTbl PEFYASTOPOB, PEXMMbI paboTbl NPOrpaMMHbIX 3a4aT4YMKOB, 3HAaYEHNE 3a4aHHON TOYKM
perynatopa, 3Ha4€Hue,aHarnoroBoro BeIXOAHOro BO3AENCTBUSA perynsatopa B Py4YHOM pexvme;

* napamMeTpbl MYHKLMOHAIEHBIX 6IOKOB, M3MEHEHNE KOTOPbIX pa3peLUeHO Ha YpOoBHE 4;

* W3MEHEHMe napameTpoB yHKUMOHAmNbHLIX OrokoB no cetn (B pexume PABOTA wn B pexume
NMPOrPAMMMPOBAHVE).

OcranbHble . NapameTpbl  (CUCTEMHble,  (PYHKUMOHanbHble  BnokM,  KoHdWUrypauusi,  napameTpbl
(PYHKUMOHAMNBHBIX BIIOKOB, M3MEHEHME KOTOPbIX HE paspeLleHO Ha YPOBHE 4) - U3MEHSATb Hellb3si.

MoaToMy 3anucb MHMOpPMaLUMM B 3HEproHesaBUCUMYIO NaMsATb (Ha ypoBHe 8) credyeT NPOBOAUTL NULb
mocre TWaTeNbHON OTNAAKN CUCTEMbI YNIPaBMEHNS.

11.7 Mopsgok pa6oTbl

11.7.1 [epep yctaHoBKkoW Ha 06beKT koHTponnepbl MNK-52H pekomeHayeTcsi npoBepuTh B nabopaTopuu.

Flepen npoBepkon ybeauTbesl, YTO Mogenb, Moaudwukaums n Apyrue napameTpbl Groka KoHTponnepa
COOTBETCTBYIOT CrieumdukaLmm 3akasa.

11.7.2 lMopkniounTb KOHTpONMNep K ceTu anekTponutaHus. [leperiTn B pexum «nporpaMMupoBaHMe» WU
BbINOJSTHUTb BCE TECTbI COrnacHo 1abn.7.5 pasgen 7.2.

[ns TecTMpoBaHWs aHanoroBblX U AWCKPETHBIX BbIXOAOB K KOHTPOMNEpPY MOAKMIOYUTbE MMUTATOPbl Harpysku
(pe3ncTophbl) 1 3anMTaTh 3TW Harpy3Kkun COrnacHoO Cxeme BHELUHUX coeamHeHni (cm. pasgen 10).
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Ecnn curranbl Ha aHanoroBoM BbIXOA4e U3MEepsoTCs C MOMOLLbIO LMdPOBOrO BONbTMETPA, PeKOMeHAYeTCs
napannenbHO 3MepUTENbHbIM LiensM BOfbTMETPa yCTaHOBUTL eMKoCTb nopsiaka 0,2-1,0 Mkd.

11.7.3 B pexume PABOTA, nposeputb (HYHKLMOHUPOBAHWE KaX[Oro aHaroroBoro M AUCKPETHOro BXoga
KOHTponnepa. [lna 31oro ot CTOYHUKA aHarnoroBbIX U AUCKPETHBLIX CUrHanoB nofasaTb CUrHanbl NOOMEpPenHO Ha BCE
UMeEIoLLMECS aHanoroBble N ANCKPETHbIE BXOAbl KOHTponepa.

11.7.4 OcrtanbHble npoueaypbl Mo NPOrpaMMnpPoBaHNUIO MOXHO NPOBOANTL NMBO B nabopaTopHbIX, yCHOBUSAX;
nmbo HenocpeAcTBeHHO Ha obbekTe. Nepen BbINOMHEHVWEM nNporpamMmupoBaHns ybeanTecs, 4to B pexume PABOTA
OTCYTCTBYIOT OLUMBKN 1 OTKa3bl. AHaNOrMyHyto NPOBEPKY cAenaTth Nnocrne OKOHYaHWUs NPorpaMM1UpPOBaHKS.

11.7.5 Tlocne yctaHoBKM ONOKOB Ha OOBLEKT MpoBepuTb MX (DYHKLUMOHMPOBAHWUE, - CHavama, B py4YyHOM
pexumMe, 3aTeM B aBToMaTnyeckoMm. [poBepuTb Takke BCe NpoLeaypbl onepaTyBHOrO ynpaenexus. lNpeasaputensHoO
KoHTponnep nepesecTn B pexum PABOTA.

11.7.6 lMocne Toro, Kak cuctema ynpasneHns NonHOCTLIO OTNAaXeHa U B Hee He npeanonaraeTcs BHOCUTb
naMmeHeHus, 4tobbl nepentn B pexxkum PABOTA HyXHO 3anucaTb 3anporpaMM1MpoBaHHyo MHGopMaLuio B
3HEProHe3aBMCUMYIO MNaMSTh.
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12 TexHuyeckoe obcnyxuBaHue

12.1. MNpw npaBunbHoOW akcnnyaTtaumm koHTponnep MUK-52H He TpebyeT noBceagHeBHOro 06chykMBaHUS.

12.2. MeprognyHoCTb NPOMUIAKTUYECKUX OCMOTPOB 1 PEMOHTOB KOHTponnepa MUK-52H yctaHaBnuBaetcs B
3aBMCMMOCTM OT NPOM3BOACTBEHHbIX YCITOBUI, HO HE pexe ABYX pa3 B rof.

12.3. MNpu gnuTenbHbIX NepepbiBax B paboTe pekomeHayeTcsa oTknovatb koHTponnep MUK-52H o1 ceTtn
ANEeKTPONUTaHnS.

12.4. Bo Bpems npodunakTMYEeCcKnx OCMOTPOB: MPOBEPSTb U YUCTUTL kabemnbHble YacTu. CoeavHEHUN
(BckpbITMe koHTponnepa MUK-52H He ponyckaeTtcs); NpoBepsTb MPOYHOCTb KpenneHus BOoka, MOHTaXHBIX, XKryTOB;
NPOBEPSATb COCTOSTHNE 3a3EeMNSIOLLMX NPOBOAHNKOB B MECTaxX COEANHEHWN.

12.5. Ouuctka npubopa: He ucnonb3ynte pactsoputenu n nogobHble BewecTsa. [ns o4ncTkM yCcTporcTea
nonb3ynTecb CNMPTOM.

13 TpaHcnopTupoBaHue U XpaHeHue

13.1. TpaHcnopTupoBaHue KoHTponnepa MWK-52H ponyckaeTca TONbKOo B YyNakoBke MpeanpuaTus-
N3roTOBUTENS N MOXET NPOU3BOAUTLCH NI0OLIM BUAOM TpaHcnopTa.

13.2. Mpu nony4veHun koHTponnepa MUK-52H y6eantbcsa B NONMHOM COXPaHHOCTM Tapbl:

13.3. locne TpaHcnopTupoBaHusa koHTponnepa MWK-52H HeobxoAumo,, Bbiaepkatb B MNOMELLEHUM C
HOpMarnbHbLIMW YCNOBUSIMU HE MEHee 6-TW YacoB, TOMbLKO MOCNE 3TOro NPOM3BECTU PACMAKOBKY.

13.4. MNpepenbHbIn CPOK XpaHEeHUs - OAWH roA.

13.5. KonTponnepbl MUK-52H fomkHblI XpaHUTbCA B CYXOM»hOTannmBaeMoM U BEHTUNMPYEMOM MOMELLEHUN
npu TemnepaTtype okpyxatoLlero Bo3gyxa ot -40°C go +70°C n oTHOeuTenbHom BnaxHoctn ot 30 go 80% (6es
KoHAeHcauum Bnaru). [laHHble TpeboBaHNA SBMAOTCA PeKOMEHOYEMbIMU.

13.6. Bo3gyx B nomelyeHWM He [OSMKeH codepXaTb MbiM U MNPUMECK arpeccuBHbIX MapoB W rasos,
BbI3bIBAIOLLMX KOPPO3MIO (B YACTHOCTYW: ra3os, CoAepXalLuX CEPHUCTbIE COEANHEHNS NN amMMaKk).

13.7 B npouecce xpaHeHUst unu akcnnyaTauum He Knagute Tsxenble npegmeTbl Ha KoHTponnep MUK-52H u
He noaBepramte ero HMKaKoMy MeXaHU4eCcKOMY BO3[AENCTBUMIO, Tak Kak YCTPOMCTBO MOXeT AedopMuMpoBaThbCs U
noBpeauTbLCA.

14 MapaHTK U3roToBUTENS

14.1 MNpownsBoanTenb rapaHTUpyer cooTBeTCTBME mpubopa TexHudeckum ycriouam TY Y 33.2-13647695-
013:2006. MNpu He cobniogeHun notpebutenem TpebBOBaHWI yCrnoBUA TPaHCMOPTUPOBAHUS, XPaHEHWsi, MOHTaxa,
Hanagku 1 aKkcnnyaTaumm, ykasaHHbIX B HACTOsILLIEM PYKOBOACTBE, MOTpebuTens NywaeTcs npasa Ha rapaHTumio.

14.2 TapaHTUiHLIA CPOK IKCnfyaTaumm - 5 net co AHA OTrpy3kn nagenus. MapaHTUHLIA CPOK IKCnnyaTauum
W3AEenuin, KoTopble MOCTaBMSATCA Ha SKCNOopT - 18 MecsAUueB co AHA NpocnefoBaHUs MX Yepes rocyAapCTBEHHYIO
rpaHnuy YKpauHbl.

14.3 Mo AOroBOPEHHOCTM C MoTpebuTenem, NnpeanpusaTUe-m3roToBnTenb OCYLLECTBNSET nocrerapaHTUiHoe
TexHu4yeckoe ob6CnyxuBaHue, ([TeXHUYECKYI0O MOAOEPXKKY M TeXHUYeCcKue KOHCynbTauuum Mo BCEM Buaam CBOew
npoayKumn.
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