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HaHHoe pykogodcmeo o 3Kcrinyamayuu sensemcs ogpuyuanbHol OoKymeHmauyuel npednpusmusi
MWKPOII.

lMpodykyus npednpusmuss MUKPOJT npedHa3HadveHa Or1s 3Kcriilyamauyuu KeanuguyupoeaHHbIM rMepCOHaIoMm,
MPUMEHSIUWUM coomeemcmeyroujue rnpueMbi U MoJsibKO 8 UerisiX, OMUCaHHbIX 8 HACMOoSWeM pykogodcmee.

Konnekmue npednpusmua MUKPOJI ebipaxaem 60nbwyo npusHamesibHOCMb meM creyuanucmam,
Komopsble npunazarom bonbwue ycunusi 0ns1 MoOOepKKU 0meyecmeeHHO20 pous3eodcmea Ha Hadnexauwem yposHe,
3a mo, Ymo oHu ewe cbepearnu cgoro cuny Oyxa, yMeHue, CriocobHocmu u masaHm.
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1 BBepeHue

Hacrtosilee pykoBoacTBO no akcnnyatauuu (P3) npegHasHaveHo AN O3HAKOMIleHUst notpebutenen c
HasHayeHneMm, MoAensMu, NPUHLUMIOM [EeNCTBUS, YCTPOMCTBOM, MOHTaXKOM, 3Kcnnyatauuen u obcnyxvsaHuem
MUKponpoueccopHbix kKoHTponnepoB MUK-52H (B aanbHelwem koHTponnepos MUK-52H).

P3 cocTonT 13 ABYX cCamMOCTOATENbHBLIX JOKYMEHTOB.

B nepsom 13 Hux — «KoHTponnepbl ManokaHamnbHble MHOrOMYHKLMOHAMNbHbIE MWUKPOMPOLIECCOPHbIE
MWK-52H (MPMK.421457.009 P31)» — npuBOAMTCA OMNUCaHWe COCTaBa, (YHKLUUOHANbHbIX BO3MOXHOCTEN U
WHCTPYKLMA Nno akcnnyatauun konTponnepos MUK-52H.

Bo BTOpom — «KoHTponnepbl MmanokaHanbHble MHOroyHKUMOHanbHele MukponpoueccopHble MUK-51
(MPMK.421457.005 P32)» - onucbiBaeTcs 6ubnmoteka dyHKUMOHaNbHbIX 6nokos koHTponnepos MUK-51, ananorom
Nno PyHKLUNOHANBLHOMY Ha3HAYEHUIO U BO3MOXHOCTSIM KOTOPOro aBnsieTcs koHTponnep MUK-52H.

BHUMAHMUE | Mepepn ncnonb3oBaHnem nsgenusi, NoXxanyncra, 03HaKOMbTECh
C HacTOALMM PYKOBOACTBOM MO 3KcnnyaTtaumm koHTponnepos MUK-
52H.

MpeHebpexeHne mMepamy NPedOCTOPOXHOCTM U MpaBUnaMm
3KcnnyaTaumMn MOXeT CTaTb NPUYMHON TPaBMUPOBaHWS NepcoHana um
nospexaeHust o6opynosaHus!

B cBsA3nM c noctosiHHOM paboToM No COBEPLUEHCTBOBAHMUIO
M3genusa, noBblWAKLWen ero  HageXHOCTb WM yhydwatowen
XapaKTepUCTUKM, B KOHCTPYKLNIO MoryT ObITb BHECEHbI
He3HauYUTENbHbIE N3MEHEHWS!, HE OTPaXKEHHbIE B HACTOSILLEM U3[aHUN.

COKpaLIJ,eHVIﬂ, NMPUHATbIEe B AaHHOM pyKoBoACTBe

B HavMeHOBaHMsIX MapamMeTpoB, Ha PUCYHKaX, NPU LUCPOBLIX 3HAYEHUSIX U B TEKCTE WCMONb30BaHbI
cokpalleHusi u abbpeBnaTypsbl (cM. Tabnuuy 1.1), o3HavaoLme cnegytoLlee:

Tabnvua 1.1 - CokpalyeHus n abbpesmaTypbl

AbGpesuatypa NMonHoe HauMeHOBaHue 3HaueHue
(cumBon)

PV unun X Process Variable M3mepsiemas BennunHa (KOHTpONMpyeMbiin n
perynupyembli napameTp)

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

Tt Time Bpems, nHTepBan BpeMeHu

Al Analogue Input AHanorosbIi BBOA

DI Discrete Input [unckpeTHbin BBOA

AO Analogue Output AHanorosbIv BbIBOA

DO Discrete Output [NCKpeTHbIN BbIBOA

CP CpegHui CpeaHuii KOHTaKT AMCKPETHOrO Bbixoda

HO HopmanbHO OTKpbIThIN HopmarbHO OTKPbITbIV KOHTaKT ANCKPETHOrO BbIXoAa




2 OGwue cBepeHus
2.1 HasHaueHMe M o6LWaA XapaKTepucTUKa

MWK-52H — 3TO KOMMakTHbIN ManokaHanbHbI MHOrOQYHKLUNOHANbHBIA MUKPOMPOLIECCOPHLIN KOHTPONEp,
npefHasHayeHHbI Ons  aBTOMaTUYECKOrO  PEerynMpoBaHWs W NOTMYMECKOTO  YMpaBIiEHUS  TEXHOMOrMYeCKMMM
npoueccamu. OH npegHa3HavyeH pAns MNPUMEHEHWS B 3MEKTPOTEXHWYECKOW, SHEepreTu4eckon, XMMUYECKOMN,
MeTannypriuyeckon, NULLEBOW, LEMEHTHOWN, CTEKONBHOW M APYrMX OTPACNSAX NPOMbILLNIEHHOCTH.

KoHTponnep MMWK-52H nos3Bonsetr BecTtu nokanbHOe, KackagHoe, nporpaMMHoOe, CynepBU3OPHOE,
MHOrocBsA3HO€e perynmpoBaHue.

ApxuTekTypa KoHTposnepa obecnevmBaeT BO3MOXHOCTb BPYYHYIO NN aBTOMaTUYECKN BKMIOYATh, OTKIOYaTh,
nepeknoYaTb U PEKOHPUIypupoBaTb KOHTYPbl perynmpoBaHus, npuyeM Bce 3TW onepauuy BbinonHATca 6edygapHo
He3aBMCMMO OT CMOXHOCTU CTPYKTYpbl ynpasneHus. B coyetaHnm ¢ ob6paboTkoi aHanoroBbIXx CUrHanoB KOHTponep
MWK-52H nossBonseT BbINOMHATL Takke norvdeckne npeobpasoBaHWs CUrHanoB W BblpabaTbiBaTb HE TOMbKO
aHanorosble WM WMMNYNbCHbIE, HO W AUCKPETHble KOMaHAbl ynpasneHus. Jlormyeckve yHKUMOHanNbHbIE GroKM
hOPMMPYIOT MOMMYECKY0 MPOrpamMmy LLAroBoro yrnpasreHus ¢ 3afaHNeM KOHTPOMbHOIO BPEMEHN Ha Kaxaom Lare. B
coyeTaHMn C 06paboTKON AOMCKPETHBIX CWUrHaMOB KOHTPONNEep MO3BONSET BbIMOMHATL Tawkke pasHOOOpasHble
dyHKUMOHanNbHble Npeobpa3oBaHWs aHanoroBblX CUTHaNOB W BblpabaTbiBaTb HE TOMbKO AWUCKPETHble, HO MU
aHanorosble ynpasnsoLLMe CUrHanbl.

MWUK-52H copgepxuT cpeactBa onepaTMBHOrO ynpaBfeHUs, pacriofioXeHHble Ha nuueBOW naHenu
KOHTponnepa. OTW CpeacTBa MO3BONSAIOT BPYYHYIO U3MEHSTb pexuMbl paboTbl, yCTaHaBNMBaTh 3ajaHue, yrnpasnaTb
XOA0M BbINOMHEHWS NPOrpaMMbl, BPYYHYIO YNpaBnsTe UCNOMHUTENbHBIMW YCTPONCTBAMU, KOHTPONMPOBATL CUrHanNbI 1
uwHaMuuposatb owwnbkn. CTaHOapTHble aHanoroBble W OUCKPETHble AaTyMKM UM UCMOMHUTENbHble YCTPOMCTBA
nogkntoyarTea k koHTponnepy MUK-52H ¢ nomoulbio nHanBuAayanbHbIX KabenbHblX CBA3ew. BHyTpu KoHTponnepa
curHanel obpabatkiBaloTcs B LMdpoBon dopme.

KoHTtponnepbel MUK-52H moryT o6beauHATLCA B JNOKanNbHY YNpaBnsoLlylo CeTb LUMHHOW KOHurypauum.
[na Takoro oOGbeAVMHEHWUS HWKAKUX AOMOSMHWUTENbHBIX YCTPOWCTB He TpebyeTcHd. Yepe3 ceTb KOHTpOMnepbl MOryT
o6meHmBaTbCA MHopMaumen B LMdpoBon dopme.

CucTtema nporpaMMUpOBaHUS peanu3oBaHa B COOTBETCTBUM C TpeboBaHMsiMM cTaHAapTa MexayHapoaHow
OnektpoTexHudeckorn Komucenn (MIK) IEC 1131-3 n npegHasHadeHa gnsi pa3paboTku NpuknagHoro NporpaMMHOro
ob6ecneveHns cbopa faHHbIX U yNpaBreHnUst TEXHONOMMYECKUMI NPOLECCAMU, BbINOMHAEMBIMU Ha NPOrPaMMUpyeMbIX
KOHTponnepax.

B kayecTBe A3blka NPOrpaMMMpoBaHNS B CUCTEME peann3oBaH A3bik YHKLMOHANbHbIX 6MOKOBLIX AnarpaMmm
Function Block Diagram (FBD), npegocTaBnsoWmi NOMb30BaTEN0 MEXaHW3M OOBLEKTHOTO  BM3yarbHOMO
NporpaMMmMpoBaHUS.

Mpouecc nporpammmpoBaHns CBOAWUTCH K TOMY, Y4TO BblbopoM n3 Gmbnmotekn dyHKUMOHanNbHbIX 6r0KoB,
3aLLUUTON B NOCTOSIHHOW NaMSTU, BbI3bIBAOTCHA HYXXHbIE UX HUX U OOBEANHSIOTCS B CUCTEMY 3afaHHON KOHdUrypaumm un
B KOTOPbIX yCTaHaBnuBalTca Tpebyemble napameTpbl HACTPONKU.

C nOMOLLbIO BCTPOEHHOW 3HEpProHe3aBMCMMOK NamMATU nporpaMma nonb3oBaTens CoxXpaHseTcs npu
OTKIMOYEHUN MUTAHWSI.

KoHTponnep MWK-52H npeacTtaBnsieT coboli KOMMMEKC TexHu4eckux cpeacts. B ero coctaB BxoguT
LEeHTparnbHbI MUKPONPOLECCOPHbIN 610K M Habop pazbeMoB AN NOAKIMHOYEHMS Lenev BBoAa-BbiBoAa. LieHTpanbHbin
Onok npeobpasyeT aHanoroByw W OUCKPETHYH MHGOpMauuio B undpoByo dopmy, Beaet obpaboTky LudpoBomn
nHdopMauum u BeipabatbiBaeT ynpasnsioLlne BO34eNCTBuS.



KoHTponnep MUK-52H 370 - NpOEKTHO-KOMMOHyEeMOe MU3fenuve, KoTopoe NO3BOMsieT NONb3oBaTENO BbIOpaTh
HYXXHbIV KOMNNekT mogynen pacwupenus (YCO — ycTpoicTBa CBA3M C 0GBEKTOM) COrMacHoO YMCIy U BUAY BXOAHbBIX U
BbIXO[HbIX curHanoB. Ero coctaB v psig napameTpoB onpedensitoTcs noTpebutenem u ykasbiBalTcs B 3akase. K
opHomy koHTponnepy MUK-52H noakntodaeTcsa TONbKO OAUH MOAYIb pacLUMpPEHUS.

B koHTponnep MWK-52H BcTpoeHbl pa3suTbie cpeacTsa camoanarHoOCTUKKU, CUrHanusaumm n naeHtudmnkaumm
HeucnpaBHOCTEN, B TOM YWCrie Mpu OTKase annapaTypbl, BbIXOAE CUrHaNoOB 3a AOMYyCTUMble rpaHuubl, cboe B O3Y,
HapyLueHnn obmeHa no ceTn u T.M.

2.2 OCHOBHble cBOMCTBa
B koHTponnepe MNK-52H npegycmoTpeHo:

* [lo 9 He3aBUCUMBbIX KOHTYPOB PpEryrnMpoBaHus, Kaxabli M3 KOTOPbIX MOXeT OblTb NOKanbHbIM UMK
KackafHbIM, C aHanoroBbIM UMM UMMNYMbCHBIM BbIXOAOM, C PYYHbLIM, MPOrPaMMHBLIM (B TOM YMCIIE MHOTOMPOrPaMMHbIM)
Wnn cynepBr30OPHbIM 3a4aTHUKOM.

» bonee 80 TunoB 3awuTbix B M3Y QyHKUMOHANbHbLIX GIIOKOB HEMPEPLIBHOM W OUCKPETHOW 0O6paboTkM
nHopMaLuun, BknoYas gyHKUMoHanbHble 6rokn MU perynupoBaHus, dyHKUMOHAMNbHbIE BM0KM MaTeMaTUYeckux,
ONHaMUYECKMX, HENMUHENHBIX, aHaNoro-AMCKPETHbIX U NTOrMYEeCKnX npeobpasoBaHui.

* lo 98 ncnonbsyembix 6510KOB CO CBOBOAHBLIM WX 3aMONHEHNEM NobbIMKU (PyHKLMOHaNbHEIMK Briokamu 13
6ubnmotekn n cBOBGOAHBIM KOHUIYpUPOBaHMEM Mexay cobo U C BxoAaMu-BbIXO4aMu KOHTponnepa. PydyHas
yCTaHOBKa MM aBTOMOACTPOMKA MobbIX CBOMCTB, MApaMeTpoB 1 KOI(MULMEHTOB B N0OLIX PYHKLMOHANBbHBLIX BrioKax.

* V\lameHeHVe pexnMmoB ynpaBreHusi, BKIIOYEHNE/OTKMIOYEHNE, NEPEKIIOYEHNE N PEKOHUIYpaLns KOHTYpOB
perynupoBaHusi Ntobon cteneHyn CnoXHOCTU.

+ OnepaTtvBHOE YynpaBreHWe KOHTypaMu PperyrnupoBaHvs C MOMOLUbIO KnaBWW NWUUEBOW naHenu, 2-x
YyeTblpexpaspsaHbIX, U OQHOTO TPexpaspsaHOro LMdpPoBbIX MHAUKATOPOB U psifia CBETOAMOA0B, MO3BOMSALLMNX MEHSIT
peXxvmbl, ycTaHaBnuWBaTb 3agaHve, YNpaBnsTb WCMOSMHATENbHBIMU MEeXxaHU3MaMu, KOHTPONMPOBaThb CUrHarbl,
WHOMUMpOBaTb aBapuiiHble cuTyauuu. [pu NporpaMMHOM PerynpoBaHWM CpefacTBa ONepaTUBHOMO YyNpaBrieHus
no3BonsitoT Bblbupatb Tpebyemyto nporpammy, rnyckaTb, OCTaHaBnuBaTb, ¥ cbpacbiBaTb NMporpammy, NepexoamuTb K
creytoLemy yqacTKy NporpaMmebl, a Takke KOHTPONMPOBaTL X0 BbIMOSHEHWS NPOrpaMMbl.

« O6beavHeHne [0 31 KOHTPOMMEPOB B OKambHYl YNpaBnsiowyld CeTb, MpUYeM B 3Ty CeTb MOryT
BKMIOYATLCSA TAKXKE U Apyrne MOAENu KOHTPONNEPOB UMK Apyrvie YCTPOWCTBA.

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

KonuyecTBo BX00B-BbIXOA40B B 6A30BOM MOAENN KOHTPONepa:

- aHanoroBble BXxoAbl — 8 (YHU(ULNPOBAHHbIE);

- aHanoroBble BbIxoabl — 1;

- AUCKPEeTHble BXoabl — 3 (1 UMNynbCHLIV BXOA™);

- AUCKpeTHbIe BbIxoabl — 5.

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

- MP-51H-11: 16 guckpeTHbIX BXx04o0B, 1 aHanoroBbIf BbIX0A4;

- MP-51H-13: 8 guckpeTHbIX BXO40B, 8 OANCKPETHbIX BbIXOAOB, 1 aHanoroBbIn BbIXOA;

- MP-51H-15: 16 guckpeTHbIX BbIXO4OB, 1 aHanoroBbIN BbIXOA;

- MP-51H-16: 16 guckpeTHbIX BXO40B, 3 aHaroroBbIX BbIX0A4a;

- MP-51H-17: 8 guckpeTHbIX BXOA0B, 8 ANCKPETHbIX BLIXO4OB, 3 aHanoroBbIX BbIXOAa;

- MP-51H-18: 16 gncKkpeTHbIX BbIXOAOB, 3 aHArNOroBbIX BbIX0Aa.

Mpumeyanue.
* - 1 UMNYNbCHBLIA BXOA4 W3 YnMCNa AMCKPETHbIX BXOAOB (MakCMmaribHas 4actota crefoBaHUsa VMMNyNbCoB
2klMy).



2.2.1 Bba3soBas mopaenb KOHTpoOsepa U MOAYNU pacluMpeHus

BasoBasi mogenb koHTponnepa MUK-52H n moaynu pacwupenus MP-51H umetoT B cBoem cocTaBe Habop
aHanoroBbIX ¥ AUCKPETHbIX BXOA0B-BbIXOA0B, KOTOPbIE NPVBeAEHbI HUXKe B Tabnuuax.

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

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

AHanoroBbIN OunckpeTHbIN
Mopenb KoHTponnepa

Bxopn Bbixop Bxop Bbixop

MWNK-52H-00%-... 8 1 3 (1 MMNynbCHbIN) 5

MpumeyaHne.
* 6e3 Moayns pacluMpeHust

Bxopa-Bbixoaa moagynen pacwmpeHus YCO MP-51H

Mogenb Kon mopenu AHanoroBbIf OMCKpeTHbIN
moAayns moayns
pacliMpeHusi | pacmMpeHus Buixon Bxoa Buixon
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 KONM4YeCcTBO BXOAOB-BbIXO4OB KoHTponnepa MMUK-52H c¢ ycTaHOBReHHbIM mMopgynem
paclumpeHus

Mogenb Mopenb moayns AHanoroBbIn ONCKpeTHbIN
KOHTponsnepa pacwmpeHus Bxop Bbixop Bxoa Bbixop
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

TexHMYecKkne xapakTepuCTUKN BXOLOB-BbIXO40B 0a30BOM Mogenu u moaynen pacwumpexms YCO npuBeaeHbl
B pasgene 2.3.




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 3HavyeHune xapakTepUCTUKMU
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 Om
0-10B, RBx He meHee 25 kOm

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

ToYHOCTb MHAMKALUWMN <0,01 %

Mpenen gonyctumon npuBeaeHHOM NOrpeLlHoOCTH 02%

n3MepeHust ’

BnusiHne Temnepatyphbl okpyxatoLLen cpefbl 0,02 %/°C

Mepurog namepeHus, He Gonee 0,1c

[anbBaHW4eckoe pasgeneHue Lenen AHanoroBble BXOAbl ranbBaHW4YECKU M30MNMpPOBaHbl ApYr
OT Apyra, OT BbIXOAHbIX U APYrMX BXOAHbIX Lenen u uenen
nuTaHus.

HanpsbkeHue ranbBaHn4Yeckon passsasku He MeHee 500 B.

2.3.1.2 AHanoroBble BbIXOAHble CUrHanbI:

Tabnuua 2.2
HanmeHoBaHuMe xapaKTepuCcTUKH 3HayeHune xapakTepucTUKu
KonunyectBo aHanoroBbix BbIXOA0OB B 6a30BoM Moaenm
KOHTponnepa 1
Twun BbIXOAHOIO aHANoOroBoOro curHana YHUGUUmMpoBaHHbIn no FOCT26.011-80:

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

Paspewatoitas cnocobHocTs LIAM ona BbixogoB B Ga-
30BOV MOAEenu KOHTponnepa <0,0015 % (16 paspsgos)

[Npenen gonyckaemon OCHOBHOWM MpuBeaeHHOW MnorpeLu-
HOCTU (pOPMMPOBAHMSA BBLIXOAHOrO CUrHana nocrne Ka-

nMbpoBKkM Ans BbIXO4oB B 6a3oBOW MOAENM KOHTPO- <0,2%

nnepa

Mpemen [OMNYCTUMOrO  3HAYeHWsl  4OMOSIHUTESNLHOW

MOrPeLUHOCTM BbLIXOOHOIO CUrHama npu  U3MEHEeHUn <0,1%

COMPOTUBIEHUS HArpy3KkN He NpeBblaeT

BrnivsiHne TemnepaTypbl OKpyXarwen cpegbl 0,02 %/°C

["anbBaHW4eckoe pasgeneHue Lenen AHanoroBbIi BbIXO4 ranbBaHW4eCKW W30MMpOBaH OT

BXOAHbIX 1 APYIMX BbIXOAHbIX Lenew n Lenev nutaHns.
HanpsixeHue ranbBaHn4eckon passaskn He MeHee 500 B.




Tabnuua 2.3

HanmeHoBaHMe XxapaKTepucTUKM

3HauyeHMne xapaKTepuCTUKMU

KonnyectBo aHanoroBbIX BbIXOL4OB Ha MoAyre pacLuu-

peHns YCO

1 nn6o 3
(cm. pasgen 2.2.1)

Twun BbIXOAHOrO aHanoroBoro 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

Paspeluatoltas cnocobHocTe LIAM anst BbIXO4OB Ha Mo-

fyne paciunpenis YCO <0,024 % (12 paspsigoB)
[Npenen gonyckaemon OCHOBHOWM MpuBeaeHHOW MnorpeLu-

HOCTU (POPMMPOBaHWA BbIXOQHOIMO CUrHamna nocne Ka- <04 %
nMBpoBKM ANs1 BbIXOA0B Ha Moayne paclwupenns YCO

lMpegen [onycTMMOro  3HayeHWs!  AOMOSHUTENBHOW

MOrPeLUHOCTN  BbLIXOOHOMO CUrHamna npu  U3MEHEHUU <0,1%

CONpOTMBIIEHNA HAlrpy3Kn He npesblllaeT

BrivsiHve Temnepatypbl OKpyxatoLeit cpedbl

< 0,02 %/°C

[anbBaHWYeckoe pasgeneHue uenen

AHarnorosble BbIXOAbl raribBaHUYECKN N30NNPOBaHbI Apyr
OT Apyra, OT BXOAHbIX U OPYr1X BbIXOAHbIX Lienen 1 uenen
nMTaHus.

HanpsbkeHue ranbBaHn4Yeckon passsasku He meHee 500 B.

HarlmeeHme BHELLIHEro NCTO4YHMKa NMTaHnA

cTabunmanpoBaHHoe, (24-28)B NOCTOSIHHOIO TOKa

2.3.1.3 AuckpeTHble BXOAHbIe CUTHanbI:

Tabnuua 2.4

HanmeHoBaHMe xapaKTepucTUKMU

3HavyeHune xapaKTepucTUKn

KonnyecTBo AMCKPETHLIX BXOO40B

- B 6a30BOI MoAeNu KOHTposnepa 3

- Ha Mmogyne pacwmpenusa YCO cM. pasgen 2.2.1
CwurHan norunyeckoro "0" — coctostHne OTKJTKOUMEHO 0-7B
CurHan norndeckon "1" — coctosiHme BKJITKOMEHO 18-30B
MakcrMManbHasi YacTtoTa criejoBaHUs UMIMYbCOB:
- ANs MMMYSbCHOMo BXoaa < 2klu
- ANs ANCKPETHbIX BXOA0B <50y
BxopgHow Tok (noTpebrieHne no BXxogy) <10 MA

[anbBaHM4eckoe pasgeneHune uenen

[nckpeTHble BxoAbl ranbBaHUYECKM W30NMpPOBaHbl ApYr
OT Apyra, OT BbIXOAHbIX U OPYIUX BXOAHbIX Lienen 1 uenemn
nuTaHus1.

HanpskeHne ranbBaHn4eckon pa3saskm He meHee 500 B.

2.3.1.4 OuckpeTHble (MMNYNbCHbIEe) BbIXOAHbIE CUTHAsbI:
B 3aBMCMMOCTHM OT 3aKka3a UCMONb3YHTCS TPAH3UCTOPHbBIE UMW PenenHble.
TpaH3ucTOpHLIN Bbixoa. O6o03HaveHue «T» npu 3akase.

Tabnuua 2.5

HavmeHoBaHMe xapaKTepucTUKU

3HauyeHue XapakTepucTukun

KonnuecTBo ANCKpeTHbIX BbIXOO0B
- B 6a30B0OV Mogenu KoHTponnepa
- Ha mogyne paclvpeHus YCO

5
cM. pasgen 2.2.1

Twn Bbixoga

OtkpbiTbivi Konnektop (NPN TpaHaucTopa)

MakcumanbHoe HanpshXeHve KoMMyTauumn

40 B noCTOAHHOrO TOKA

MakcumanbHbIn TOK Harpysku Kaxgoro Bblxoga

100 mA

[anbBaHM4eckoe pasgeneHune uenen

[nckpeTHble BbIXOAbI COEAUHEHBI B TPYNNy U3 NATW BbIXOAOB U
ranbBaHWYeCcKn WM30MMPOBaHbI OT BXOAOB, APYMMX BbIXOOOB U
OCTanbHbIX LEenemn.

HanpskeHue ranbBaHn4Yeckon passsasku He MeHee 500 B.

CwurHan normyeckoro "0"
CwurHan normyeckon "1"

Pa3oMKkHyTOE COCTOSAHME TPaH3UCTOPHOrO Kito4a
3aMKHyTO€ COCTOAHME TPAaH3NCTOPHOIO Krko4a.

HanpskeHne BHeLHero CTOYHUKA NUTaHus

HectabunuaunposaHHoe, ot 20 go 40 B noCcTOSIHHOrO ToKa




PeneiHbil Bbixoa. O603HavyeHue «P» npu 3akase.

Tabnuua 2.5.1

HanmeHoBaHMe XxapaKTepucTUKM

3HayeHue xapaKTepuCTUKMU

KonnuyecTBo ANCKPETHBIX BbIXOO0B
- B 6a3oBOW MoZgenu KoHTponepa
- Ha mogyne pacwupeHus YCO

5
CcM. pasgen 2.2.1

Twvn Bbixoga

3amblKaloLme KOHTaKTbI pene

MakcumanbHoe Hanps>xeHne KoMmmyTtaummn:

- NepeMeHHOro Toka 250B
- NOCTOAHHOIO TOKa 30B
MakcumanbHbIn TOK Harpysku Kaxgoro Bblxoga 5A

[anbBaHM4eckoe pasgeneHne uenen

JucKpeTHble BbIXOAbl ranibBaHUYECKN M30MMPOBaHbl Apyr OT
Aapyra, oT BXO40B, OPYTUX BbIXOAOB W OCTarbHbIX Lienen.
HanpsikeHne ranbBaHU4eckon pa3essku He MmeHee 1500 B.

CwurnHan normyeckoro "0"
CwurHan normyeckon "1"

Pa3oMKHyTOE COCTOSHME KOHTaKTOB perse.
3aMKHyToe COCTOAHME KOHTAKTOB pene.

Bua Harpysku

AKTMBHasA, MHOYKTUBHAsA

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 PerynaTopos
Tabnuua 2.7

TexHuuyecKkas xapaKkTepucTuka 3HaueHue

MakcumanbHoe YNCIo He3aBUCUMbIX KOHTYPOB

9

Bua perynsatopa B KaXaoM KOHType

JloKkanbHbIN aHaNoroBbIn, fIOKasnbHbIA UMMAYSbCHBLIN,
KackagHbI aHanoroBbln, KackagHbli MMMNYITbCHbIN

PexuM paBoTbl KaXaoro KOHTypa

JlokanbHbIW, KackagHbl, AUCTAHUMOHHbBINA, PYYHON

Bua 3agaHuns B KaX4oOM KOHTYpe

Py4yHoe, nporpammMHoe, BHeLLHee (CynepBr3opHOe)

3aKOH perynMpoBaHuUs B KaXOM KOHType

nwa, nu, ng, n,
Tpexno3numoHHoe, ABYXNO3ULMOHHOE

KoHTponupyemble napameTpbl

3anaHune, BXod, paccornacoBaHWe, BbIXOA, 3HaYeHue
NPOM3BONLHOMO NapameTpa

[MapameTpbl HacTporiku

CM. nacrnopT COOTBETCTBYHOLLErOo (PYHKLMOHAMBHOIO
Onoka

[Mapamempbl py4HO20 3adamyuka:

Cnocob ycTaHOBKM

bonblue-MeHbLUe

[WCKPETHOCTb YCTaHOBKM

0,01%

Bpems nsmeHenusi Ha 100%, He Gonee

16 ¢

Bua 6anaHcupoBku

[nHamnyeckas, ctaTmctTmyeckas

Paspewatoras CcnocobHoCTb KOHTPOJIA NONOXEeHnA

WCMOSNHUTENBHOrO MexaHnaMa no undpoBomMy
nHankaTopy “Bbixog”

0,1%




2.3.4 ®PyHKUMOHaNbHble NapaMeTpbl MPOrpaMMHbIX 3a4aTYMKOB

Tabnuua 2.8

TexHn4Yeckasa xapakTepucTuka 3HauveHue
MakcumanbHOe Y1CIO Y4acTKOB OfHOW NporpaMmbl 48
BblnonHeHWe nporpaMmbl OpHoKpaTHoe, MHOTroKpaTHOE, LUMKIMYeckoe
MakcuMmanbHoe YMCro MHOTOKPaTHOIO NOBTOPEHMS! 99

nporpammbi

KomaHabl ynpaBneHusi nporpaMmon

BbiGop nporpaMmel, Nyck, cTor, copoc, nepexopq, K
crefyroLlemMy yqacTky

CocTosiHUSI MporpaMmel

Myck, cTon, c6poc, KoHeL, NporpaMmbl

KoHTponupyemble napameTpsl

Homep nporpammbl; HOMEpP NOBTOPEHUS; HOMEP
yyacTka; BpeMmsi, OCTaBLUEecsl OO0 OKOHYaHUsl y4acTka;
COCTOsIHWE MporpaMmsl

YnpasneHue

8bixodamu:

Cnocob ynpaBneH1si B py4HOM pexume

bonblue-MeHbLUE

Bpemsi \3MeHeHUs1 aHanoroBoro cUrHana B py4yHoMm
pexume

He 6onee 16 cek

2.3.5 BHewHun nHtepdenc

MaruncTtpanbHbI nocnegoBaTenbHbIN KaHan NHTePdENCHOM CBSA3M UCMOMb3YeTCa AM1A NOCTPOEHNS NoKanbHON

Unu pacnpegeneHHon ceTn n MeeT CreayroLine XxapakTepuCcTUKK:

Tabnuua 2.9

TexHuuyeckasn xapakTepucTuka

3Ha4yeHue

Tun kaHana

ACMHXPOHHbIN NONYAYNNEKCHbIN

Tononorus cetn

"Obuwas wuHa"

KoHdpurypauum cetn MHoroToyeyHas
MHTepdeinc RS-485
[poTokon cBs3mn ModBus RTU

Yncno KoHTponnepos (MpuemonepeaaTynkoB) B CETH

[o 31 Ha 0QHOM CErMeHTe CeTH

Tun npuemonepenaTynkos

OnddepeHumnansHbii, NOTEHUMANbHbIN

CkopocTb Nnepefayn gaHHbIX (yCTaHaBnMBaeTCs Nonb3o-
BaTenem)

2.4; 4,8; 9,6; 14,4; 19,2; 28,8; 38,4; 57,6; 115,2; 230,4;
460,8; 921,6 Kout/c

[anbBaHM4eckas pa3BA3Ka

MHTep(*)eﬁC ranbBaHN4eCKn N30nnMpoBaH OT BXO40B-Bbl-
X040B M OCTalbHbIX LUenewn

[OnvHa nuHUM cBA3K ceTu

[o 1,2 KM B 3aBUCMMOCTU OT YCTAHOBIIEHHOW CKOPOCTU
nepegayv AaHHbIX

Tvn NUHWIA CBA3N

BuTtas napa, skpaHupoBaHHasl BUTasi napa

HasHauyeHne nHTepdenca

[nsa koHUrypmpoBaHua npubopa, Ana 1cnonb3oBaHus
B KayecTBe YyAaneHHOro KoHTponnepa npu pa6ote B
COBPEMEHHBIX CEeTAX yrpaBreHus u cbopa nHpopMauum

(npuema-nepegayn  KOMaHg M [aHHbIX),  ANS
MEeXOYKOHTponnepHoro obmMeHa
2.3.6 OGwuMe TexHMYeCKMe XapaKTepUCTUKN
Tabnuua 2.10
TexHn4yeckasa xapakTepucTuka 3HayeHue

rabapuTHble pasmepb! 6rioka KOHTponnepa

(110 x 160 x 58) mm

HarlmeeHme NMMTaHUA

~o01100800242B (50+1) 'y
=(2414) B nocTosSiHHOrO TOKa

MoTpebnsemas MOLLHOCTb

He 6onee 7 BA (~ 220 B),
Tok notpebnenus He 6onee 300 MA (= 24 B).




2.3.7 Kopnyc. YcnoBus akcnnyatauuu

Tabnuua 2.11

TexHUYecKkasa xapakTepucTuka

3Ha4yeHue

Twn Kopnyca

Kopnyc ansa DIN-pee4yHOro MoHTaxa

KpenneHue kopnyca

B anekTpowmTax

Paboyasi Temnepatypa

oT muHyc 40 °C go nntoc 70 °C

Temnepatypa xpaHeHus (NpegenbHas)

oT muHyc 40 °C go nntoc 70 °C

KnnmaTtuyeckoe ucnonHeHve

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

ATmoccepHoe JaBrneHue

Ot 85 go 106,7 klMa

Bubpauus

mncnonHexne 5 cornacHo NOCT 22261

[NomelleHune

3akpbIToe, B3pblBO- NoxapobesonacHoe.

Bo3ayx B NOMeLLEHUN HE AOMKEH COAEpXKaTh NbIU 1
NPYMecH arpeccHBHbIX MApOB W ra3oB, BbI3bIBAKOLLMX
KOppPO3Uto (B YACTHOCTU: ra30B, COAEPXKaLLUX CEPHUCTbIE
COEVHEHVS UNW aMMUaK).

[NonoxeHue Npn MOHTaxe

JTio6oe

CTeneHb 3awuThl

IP20
no FOCT 14254-96

Bec, He bornee

0,5 kr




3 CocTaB usgenusa

3.1 KomMmnnekT nocTtaBKu KOHTponsepa
3.1.1 B coctaB nporpammupyemoro koHTponnepa MUK-52H BxoaaTt nagenus, nepeyncrieHHsle 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 KONMYEeCTBO U3OeNuii JaHHOTO TWUMNa Npu NocTaeke B OQUH afpec
**) 4 WT. NpY yCNoBUW 3akasa KOHTponepa ¢ HanpskeHnem nutaHusa 24 B nocTosHHOro Toka
5 WT. Npy ycnoBumn 3akasa KOHTponnepa ¢ HanpshxeHnem nutanusa 220 B nepemMeHHOro Toka
***) 1 WIT. NpuY YCNoBUM 3aKa3a KOHTPonepa ¢ HanpsbkeHneM nutanusa 24 B noCTOsSIHHOrO Toka

3.1.2 B coctaB moayns pacwupeHms MP-51H BxoasT usgenusi, nepedncnexHble B Tabn. 3.2.

Tabnuua 3.2 - KomnnekT noctaBku moaynsa paclumpexvs MP-51H

O6o3Ha4yeHue uspenus HanmeHoBaHue usgenus Konuyects
MPMK.421459.004 NC Mogyns pacwmpenns MP-51H 1 wr.
MPMK.421459.004 NC Macnopt 1 9K3.

Lnend coeguHUTENbHbBIN 1 wWr.
232-203/026-000 Pasbem nutaHus *)
734-203 Pasbem nutaHus **)
734-106 Pasbem anst nogknoYeHns Lenen aHanoroBbix CUrHanos 1 wWwr.
232-209/026-000 Pasbem ansa noaknoyeHus Lenewn BBoAa-BblBOAA AUCKPETHBIX CUTHAIOE 4 wT.
231-131 Pblyar MOHTaXHbIN 1 wr.
734-230 Pblvyar MOHTaXXHbIN 1 wr.

*) 1 WT. Npy NOCTaBKE MOAYIS PACLLMPEHUS C NMUTAHMEM NMEPEMEHHOIO ToKa
**) 1 WT. NpY NocTaBke Moayns paclUMpPEeHnst C MMTaHNEeM NMOCTOSIHHOIO TOKa




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 BXxogHOro curHana cootBeTtctBeHHo 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 aHanoroBbIN BbIXo4 +16 ANCKPETHBLIX BXOAOB
13 — 1 aHanoroBbI BbIXOA + 8 AUCKPETHbLIX BXOAOB + 8 ANCKPETHbIX BbIXOA0B
15 — 1 aHanoroBbIf BbIXxoA + 16 AMCKPETHLIX BbIXOA0B
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 BbIXOAHbLIX CUTHANOB MOAYNSA paCLUMPEHNS
0 — ana mogenun MP-51H-11 n MP-51H-16
T — TPAH3MCTOPHbIE BbIXOAHbIE CUrHAmbI
P — peneiHble BbIXxOA4HbIE CUrHanbl
RST — kog BbIXOQHOrO aHanoroBoro curHana (cootseTcTBeHHo 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 BLIXOAOM) YKa3blBaeTCs KO TONbKO nepBoro kaHana ROO
- 16, 17 n 18 (Tpn aHanoroBbIX BbIXOAA) YKkasbiBaeTCa Kog ANs BCex Tpex kaHanos RST
U - HanpshkeHne NuUTaHus:
220 - 220B nepemeHHOro Toka,
24 - 24B NOCTOSAHHOrO TOKa.

Mpumevanue! MNMutarowee HanpsxeHne MUK-52H n moayns pacwmpenns MP-51H pekomeHayeTcs 3akasbiBaTb
OLMHaKOBbIMMU.



4 q)yHKLl,VIOHaanbIe BO3MOXHOCTU
4.1 ApxuTeKkTypa KOHTponnepa
4.1.1 Ba3oBble apXUTEKTYpPHbIE 3NeMeHTbI

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

YacTb apxuTekTypHbIX 3MEeMEHTOB CTPYKTypbl peanu3oBaHa annapaTtHo, 4acTb - nporpammHo. Bce
nporpammMmHoe obecneyeHne, opmMupyloLLlee apxXuTeKTypy, 3aliMTo B NOCTOSHHOM 3arnOMWHAaOWEM YCTPOWCTBE U
nonb3oBaTento HeAoCTynHO. HesaBMCMMO OT TOro, Kak peanu3oBaHbl dfeMEHTbl apXUTEKTypbl — annapatHO Wnu
NporpaMMHO — MoNb30BaTENb MOXET NPEeACTaBnATb KOHTPOMMEep Kak u3genve, B KOTOPOM BCE 3NeMEHTbI 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.
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PucyHok 4.1 - Apxumekmypa koHmponnepa MUK-52H
4.1.2 BHewHue curHanbl U annapatypa BBoga-BbiBoaa

KoHTponnep paccunTaH Ha NnpuMem 1 Bblgady ABYX BUAOB CUrHaNoB:
* aHarnoroBbIX;
* AVCKPETHBIX.
dopmmpoBaHMe MMMNYNbCHBIX CUTHANOB Ha BbIXOAE UMMYMbCHOMO perynsatopa BbINOMHAETCA NPOrpaMMHO U
3TV CUrHanbl MOCTYNalT Ha MCMOMHUTENbHbIE MEXaHW3Mbl Yepe3 AMCKPETHble BbixoAdbl KOHTponnepa. AnnapaTypa
BBogda (BxogHble YCO) npeobpasyloT aHanoroBble M OUCKPETHbIE CUrHanbl, MOCTyNalwLlmMe Ha BXOA KOHTpornepa, B
undposyto bopmy. AnnapaTypa BeiBoaa (BeixoaHble YCO) ocyulectBnsieT obpaTHoe npeobpasoBaHue.
BHelwHWe uenu noaknioYaTea K KOHTPONepy Yepes BHELLHWUI pa3beM U pa3beMbl AN NOAKMIYEHUs Lenem
BBOJa-BbIiBOAA.
Bce aHanorosble n ANCKPEeTHbIe BXOAbl U BbIXOAbl KOHTPOJI1€pPa NOJTHOCTLIO YHUBEpPCalibHbl B TAKOM CMbICIe,
YTO B WCXOOHOM COCTOSIHUM OHWU HE «NPUBHA3aHbI» K KakUM-MOO yHKUMAM KOHTporrnepa. Takad npuBs3ka
OCYLLLEeCTBNSIETCS NOMb3oBaTeNneM u peanuasyeTcs B NpoLecce NporpaMM1MpoBaHus.

4.1.3 AnnapaTtypa onepaTUBHOIo ynpasrieHUs U HaCTPOMKN

AnnapaTypa onepaTUBHOTO YynpaBfneHus (NMueBasi NaHernb) paccuyuTaHa Ha onepaTtopa-TexHonora u
onepaTtopa-Hanaguvka. Jluuesass naHenb MMeeT Habop KnaBull, CBETOAUOAHbIX W LUMMPOBbLIX WMHAWKATOPOB, C
MOMOLLbIO KOTOPbIX OMNepaTop-TEXHONOr «BedeT» TEXHOMOTMYECKUA MPOLECC: KOHTPONMpYeT ero napameTpbl,
U3MEHSIET PEXMMbI YPaBleHNsl, MEHSIET YCTaBKU, MycKaeT, OCTaHaBNMBaET U cOpachbiBaeT NporpaMMy U T. 4.

C noMOLWblD NWLEBOW NaHeNM MOXHO MNpPOrpaMMUMpoBaTh KOHTPOIMEP, BbINMOMHATL HACTPOMKY €ro
napameTpoB, a TaKKe KOHTPONIMPOBaThb 3HAYEHUsI NEPEMEHHbBIX BO BHYTPEHHUX TOUKaX CTPYKTYPbI.

B o6Liem Buae nuueByto naHernb (MynbT HACTPOMKM) MOXHO paccMaTpuBaTh Kak MHTEPdENC C YENOBEKOM.



4.1.4 AnnapaTypa uHTepdenCcHOro KaHana

B KoHTpomnepe mmeeTcs MHTEPdENCHbLIM KaHamn rnocrnefoBaTeNlbHOM CBA3W. JTOT KaHan MMmeeT npuemo-
nepegartyuk, npeobpasylownii BXOAHOMW NOTOK MocriegoBaTenbHbiX OMT uHgopmauum B LUdpPoBYO MHDOPMaLMIO,
npeacTtaeneHHyio B Buae 6GanToB (T. e. npeobpasytowmii nocrnefoBaTenbHbIA KOO B MapannenbHbii), a Takke
OCYLLECTBNSIIOLLMIA 06paTHoe npeobpa3oBaHue.

MpuHMMaemble n NnepeaaBaeMble COOBLLEHNS XOTb U ABNSAIOTCS LMMPOBLIMU, HO OHN MOTYT «NPEACTaBMAATbY
nobble curHansl, obpabaTbiBaemble KOHTPOMIEPOM: aHaNoroBble, BpEMEHHbIE, YACOBbIE 1 T.4.

Bce curHanel nepepatotca vepes MHTepdenc nocnefoBaTernibHO, HO CKOPOCTb MX nepejadn AOCTaToOvHO
Benuka Ansa Toro, 4Ytobbl AnA npoueccoB 60MbLIOTO U CpefHero BbICTPOAENCTBUS MOXHO OblNIo cymTaTbh, YTO BCE
CurHanbl nepegaroTcs O4HOBPEMEHHO.

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

B ncxogHom coctosiHnm dyHKUMOHanbHbIe 6I0KM OTCYTCTBYIOT U HUKakne yHKUMM no obpaboTke curHanos
KOHTPOSNEPOM He BbIMOSHATCS.

PeannsoBaHHble NporpammHoO yHKUMOHarbHbIe 61okM 06pa3ytoT 06nacTk ynpasneHns KoHTponniepa.

PDyHKLMOHanNbHLIN 610K ABNSETCHA dneMeHTapHbIM 38eHoM FBD-nporpamm.

Cuctema nporpaMMMpOBaHUS peannsoBaHa B COOTBETCTBUM ¢ TpeboBaHusMu cTanHgapTa MexayHapoaHomn
OnekTtpoTexHnyeckon Komuccun (M3K) IEC 1131-3 u npegHasHadveHa Ansa pa3paboTku nporpamMMHOro obecneveHus
npegHasHayeHHoro Ans cbopa faHHbIX W yNpaBreHnss TEeXHOMOMMYeCKMMU npoueccamu, BbIMNOMHAEMbIMU  Ha
NporpaMMmMpyemblX KOHTpOepax.

B kavecTBe si3blka NPOrpaMMMPOBaHNSA B CUCTEME peann3oBaH A3blK PYHKLMOHAMbHBIX 6110KOBLIX AnarpaMm
Function Block Diagram (FBD), npegocTtaBnstowuii nonb3oBatenio MexaHuaM OOBbEeKTHOro BK3yarbHOro
NporpaMMupoBaHUs.

4.2.2 bubnuoteka (pyHKLMOHANbHbIX 6NOKOB

KoHTponnep coaepXuTt obLumpHyto Bmbnmnoteky yHKLMOHaNbHbLIX 6r10KOB, JOCTATOYHYK ANA TOro, Ytobbl
pelaTb CPaBHUTENIbHO CMOXHble 3a4ayn aBTOMATUYECKOrO PEeryrnvpoBaHuWs W fOrMKO-NMPOrpaMMHOrO yrnpasneHus.
MomnMo  pyHKUMOHANBHBLIX OfOKOB aBTOMATUYECKOrOo PErynMpoBaHWSA M JIOTMKO-MPOrPaMMHOrO  yNpaBreHuss B
6ubnunoteke mmeeTca GomnbluoW HABOp CYHKUMOHAMbHBIX OGrIOKOB, BLIMOMHALWMX AMHaMUYeckne, craTuveckue,
mMaTemaTnyeckme, Normyeckne 1 aHanoro-ANCKpeTHole NpeobpasoBaHNs CUrHamnoB.

Yactb 6ubnuoteyHbix hyHKLMOHANbHbIX GNOKOB BhINOMHSET OCODYI0 3adayy: OHa CBA3bIBAeT annapartypy
KOHTponnepa C OCHOBHOW Maccoi (yHKUMOHanbHbIX 6rnokoB. K 3TuM «CBA3HBIM» (DYHKLMOHANbHBIM Grokam
OTHOCATCS:

* oyHKLUMOHanNbHble 6Moky BBOAA M BbIBOAA aHANOroBbIX U AUCKPETHbLIX CUrHAIOoB,
* oyHKUMOHanbHble 61oKn 06CNyXMBaHUS NMMLEBOW NaHENw,
* oyHKLMOHanbHble 6ok Npvema 1 nepegayu cMrHanoB Yepes3 UHTepdenCHbIN KaHar.

AnnapaTtHble 3MeMeHTbl CTPYKTypbl KOHTponnepa (BXxodHble W BbixogHble YCO, nwuueBass naHenb,
WHTEPMENCHbIN kaHan) HAa4YMHAIOT BbIMOMHSTE CBOM (DYHKLMKM NULLB NOCne Toro, kak 6yayT ncnonb3oBaHbl Kakue-nmbo
COOTBETCTBYHOLLME DYHKLMOHAMNbHbIE BITOKN.

Bonee noapo6bHo 6ubnuoTeka n onucaHne cyHKLMOHaNbLHLIX 6N1OKOB NpeAcTaBreHbl B PyKOBOACTBE
MPMK.421457.005 P32.



4.3 O6wme cBOMCTBA (pYHKLMOHANbHbLIX 65I0KOB
4.3.1 Bxoabl-BbixoAbl U NapamMeTpbl hYHKLUMOHaNbHbIX 6510KOB

B ob6wem cnyyae yHKUMOHANbHLIA GNOK WMeeT CBOWM BXOAbl, BbIXOAbl, NapaMeTpbl HACTPOWKU U
¢hyHKLMOHaNbHOE SApo.

®PYHKUMOHANbHbIA OJIOK - 3TO rpadmyeckoe un3oOpakeHWe BbI30Ba OOHOW M3 byHKUuuA. [padmyeckm
Kaxabli (DYHKLUMOHANbHBIA ONOK MOXHO NPeACTaBuUTb B BWAE MPAMOYrofibHMKa (CM. puc.4.2), BHYTPU KOTOPOrO
umeetca obo3HaveHne yHKUMUW, BbiNonHAeMon 6nokom. Bxoabl yHKUMOHaNLHOrO Orioka CoeguHSAITCA CBA3AMU C
apyrumun 6nokamu. OaMH UNM HECKONBbKO (OYHKLMOHAmMbHBLIX BI0KOB COEAMHEHHBbIE CBA3AMNU Mexay cobor, obpasytoT
nporpammy Ha s3blke FBD.

dyHKUMOHaNbHLIM Griokam B nporpamme Nofb3oBaTtens MnpuceavBaloTcs NOpAAKOBble HOMepa, KoTopble
NMOeHTUOUUMPYIOT GIOK B CUCTEME, a Takke ONpeaensoT 04epeaHOCTb BbINONHEHUS GITOKOB B NporpaMme.

[lanee no TeKkCTy pyKOBOACTBA MO 3KCMiyaTauuu UCMONb3yeTcs eauHasi CUCTeMa YCrOoBHbIX 0GO3HaYeHui
byHKLMOHanNbHbIX 6/10K0B (MOPSAKOBLIX HOMEPOB, TUMOB, MoAMdUKaTopa) B NporpaMMe Nosib30BaTenNs:

08-SUMM(13)-04, rne:

08 - NOPSAKOBLIN HOMEP PYHKLMOHanNbLHOro 6rioka B nporpaMme nonb3osaTtens,
SUMM(13) - ycnosHoe o6o3HaveHve Tuna (pyHkummn 6noka) n GubnuoTeyHsI Homep 6noka,
04 - MmogudmkaTop KonmMyecTBa BXOAOB (YNCNO BXOA4OB)

(ykasbiBaeTca Ansg dyHKUMOHanNbHbLIX 6110KOB, B KOTOPLIX UMEETCA MoaundumkaTop,
N He yKa3blBaeTcs AN Go0KoB, B KOTOPbIX MOANMMKATOP OTCYTCTBYET).

Kaxgpbih 6rok B 3aBMCMMOCTM OT BbINOSTHSEMONM UM (byHKLI,VIVI nMeeT onpeneneHHoe Konn4ecTteso BXOO0B U
BbIX040B. Bxoabl Bcerga pacnonoXeHbl Cnesa, a BbIxoabl - Cnpasa.

YenoeHoe obosHayeHune BubnuoTteyHblii Homep Brioka MopaakoBbid HoMep
cpyHKUuK Bnoka: OJHO3HAYHO NAEHTUULMPYeT 6noka B nporpamme
“‘CYMMATOP” ero T1n nonb3oBaTend
Moaudpukarop \ \
pasmepa ycraHoeneH =4, SUMM(13) 1 Boixoa
uTo obpazyeT YeThbipex-
EXOA0BOI CyMMaTop Py oy |0 ffaet=d B
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Bxopp! NPZ P2)53 gaingss. o1 aur.

5 . INP2 03104 gaind=0.63 — -
a30Bblii agpec _— . Homepa,

pervcTpoeoil oBnacTn ——= "%[05 gain4=0.04 Hxx HaWMEHOBaHWA
3afaerca npu ] 1 HAaYeHUA
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PucyHok 4.2 - @yHKUyuoHasnbHbIl 610K cyMMamopa

MNapameTpbl HacTpoWku cyHKUMOHaNbHOro OGnoKa 3a4alT pasfnuyHble CBOWCTBA, HanpuMmep, Homep
BXOAHOrO curHana, KoapdmumeHT yecuneHms, MacluTabHbl koaddULMEHT, CMeLLeHNe CurHana, NnocTosiHHash BpeMeHM
dumnbTpa, MakcMmarbHble U MUHMMAarbHbIE FPaHULLbl U3MEHEHMS Kakoro-nnbo napameTpa u T.n.

B pesynbTate BbINONHEHMS YHKUUMOHANbHbIM OMOKOM COOTBETCTBYOLWEN (yHKUMM Ha ero Bbixodax
hopMMpyIOTCS CUrHanbl, KOTOpble ONPeAENnATCA COCTOSTHUEM BXOAHbIX CUTHANOB U HACTPOEYHbIX NapamMeTpoB.

Mop ©6a3oBbIM afpecoM perncTtpoBol NaMsaTW pa3ymMeTbCd NaMsATb BblAENeHa Mo KaXaoe CBOWCTBO
dyHKuMoHanbHbIX 6riokoB. K npumepy dyHkunoHanbHbii 6nok SUMM(13) nsobpaxeH Ha pucyHke 4.2, 3aHumaet
a4enkm namatu 01,02...05. Ecnn B nporpamme ecTb elle 0auH MOEHTUYHBIN 6ok, Kak nsobpaxeH Ha pucyHke 4.2 n
ero nopsiAKoBbIN HOMep 2, TO yXe ero csomctsa 6yayT 3aHumatb s4venkm ¢ 06 no 10 n T o. brnokn 6e3 CBOMCTB He
BHOCHATCS B perucTpoByto obnacTe.

Tak, Hanpumep, Ha puc.4.2, Ha BXog CymMMaTopa nocTynaeT 4 curHana. 91 curHanbl CYMMUPYHOTCS C YYETOM
COOTBETCTBYHOLLUMX MaclUTabHbIX KO3((ULMEHTOB, KOTOpble ykasaHbl B napameTpax, Ao0aBnseTcs cMmelleHue U
pe3ynbTUPYHOLLMIA CUrHan NocTynaeT Ha BbIXod (OYHKLMOHaNbHOro 6rioka.

Takum o6pasom, Ha Bbixofde (PyHKLMOHaNbHOro Groka cymmartopa (hopMUPYEeTCst CUrHars, KOTOpbli 3aBUCUT
OT BXOAHbIX CUrHaroB W YCTaHOBIEHHbIX MapaMeTpoB W ANsi MpuMmepa Ha puc. 4.2, MOXeT OblTb MpeacTaBreH
MaTeMaTU4YeCKon 3aBUCUMOCTLIO:

OUT = 2,8*INP1 + 5*INP2 + 0,63*INP3 + 0,04*INP4 + 4,6
Yncno BxoOOB W BbIXOAOB (YHKUMOHanbHOro 6noka He UKCMpOBaHO W onpefenseTca  BUAOM

dyHKuMoHanbHoro 6noka. Hu B ogHoM dyHkuMoHanbHoM 6noke uucno BXOOOB He npeBbiwaetr 12, yucno
BbIXOLOB Takxke He npeBbilaeT 12.



B yacTHOM cnyyae yHKUMOHanbHbI BGMOK MOXET He MMeTb BXOAOB WMM BbIXOAOB. Bbllwe pedyb wna o
AOCTYMHBIX UMM SBHbIX BXOA4aX W Bbixodax (PyHKUMOHanbHoOro 6roka, T. e. Tex BXoAax-BbIXOA4aX, KOTOpble MOXHO
cBO6OAHO KOHUryprpoBaTh — NOAKMIOYATL K APYrMM (DYHKLMOHaNbHBIM Giokam.

HekoTopble dyHKUMOHanNbHbIE GNOKM UMEKT HesdABHble BXoAbl M (MNW) BbIXOAbl, MMELWME chneunansHoe
HasHayeHne 1 He AOCTYMHbIE ANA KOHdUrypuposaHusa. K Takmm dyHKUMOHanNbHbIM Gnokam OTHOCATCHA BCSA rpynna
CBA3HbIX (PYHKUMOHarnbHbIX OnoKOB: (YHKUMOHanbHble 6nokn BBOAAa-BbIBOAA, (DYHKLUMOHANbHble 6Mmoku npuemo-
knepegaun, dyHKUMOHanNbHble 6NOKM OMepaTVBHOMO ynpaBneHus, QyHKUMOHanbHble 6NOKM MNOMb30BaTENLCKON
naHenu MHAMKaLMn 1 ynpasneHus.

Kak Tonbko OAMH M3 Takmx PYHKUMOHAmMbHbIX BrIOKOB MCMOMNb3yeTcs, ero HesBHble BXOAbl U (MNn) BbIXOAbI
aBTOMaTMYECKN COeaMHAITCA C annapaTypon, obCcnyxmBaTb KOTOPYHO NPU3BaH AaHHbIA PYHKLMOHaNbHBIA BroK.

Hanpumep, kak Tonbko GyaeT mcnonb3oBaH PYHKUMOHanbHbLIM Br0K aHanoroBoro BBOAA, HEsIBHble BXoAa
3TOro PyHKUMOHanNbHOro 6roka aBToMaTnyeckn coeauHstca ¢ AL cooTBeTcTByOLWEro kaHana, obpabaTtbiBatoLLmMM
curHanbl. A Ha BbIxogax 3Toro yHKUmoHaneHoro 6rnoka 6yayT cdopmupoBaHbl 06LWEeAoCTyNHbIE CuUrHansbl,
3KBMBANEHTHbIE CUrHaNam, NoCcTynamwLyMM Ha aHarioroBble BXoAbl KOHTPOepa.

Moatomy, ecnu Ha BXOA Kakoro-nmbo gyHKLUMOHanbHOro 6xoka HyXKHO nodaTh aHanoroBbIN CUrHan, aToT BXOA
nNpu nNpoOrpamMmMvpoBaHMM criegyeT COeAWHUTbL C COOTBETCTBYHOLWMM BbIXOAOM (MacluTabupoBaHHbIM UMM He
mMacLlTabvpoBaHHbIM) dyHKLMOHanbHoro 6noka aHanorosoro Beoga AIN (puc. 4.3).
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PucyHok 4.3 - ®yHKUUOHa bHbIU 6510K aHar0208020 8800a ¢ HesI8HbIMU 8x00amu

HesiBHble BXOAb! U BbIXOAbl HA rpaddnyeckmx cxemax yHKLUMOHarbHbIX 6110KOB He oToGpaxkatoTes.

Bce Bxoapl M napameTpbl PyHKUMOHANbHOrO 6roka, UMeKT CKBO3Hy Hymepauumio oT 1 go 98. Bbixogpl
PYHKUMOHaNbHOro 6rioka Takke HyMepylTCsl ABYX3HAYHOW AecaTu4Hon undpon ot 1 go 98.

Ecnun napameTtpbl yHKUMOHaNbLHOrO 6rnoka SBMSOTCA CBA3AHHbIMW MapamMeTpamMu, T.e. MOAKIHYEHHBIMU K
Kaknm-nnbo BbiIxoaaM ApYrux GroKoB, TO MX HyMepauusi OCYLLECTBMAETCA CO CMELLEHUEM, PaBHbIM MaKCMMarnbHOMY
HOMepy BxoAa.

B kaxxgoM KOHKpeTHOM (pyHKUMOHaNbHOM Oroke, Yncno BXOAOB U (UNU) BbIXO4OB MOXET ObiTb MeHbLUe
YKa3aHHOro MakCUMarbHOro 3Ha4YeHus.

4.3.2 PekBU3NTbI PYHKLMOHaNbHbLIX 6NMOKOB
B ob6wem cnyyae 6nbnmoTeyHbI PyHKUMOHanbHbIA GNOK UMEET Cneaylolme pekBu3mnTbI:

* GUBNMOTEYHDBI HOMEDP, COOTBETCTBYIOLLMI HOMEPY BbINOSTHAEMOW PYHKLUMK;
» 6a30BbIf agpec pernctTpoBon obnacTn napameTpos;
* MoauMdmKaTop pasMmepa, onpesensaownii, HanpMMep, KonM4ecTBoO BXOA0B Groka 1 T.M.

BnbnuoTteuHbIn HOMep npeacTaBnsdeT COOON ABYX3HAYHYIO AECATUYHYIO LUMAPY U SBNSETCS OCHOBHbIM
napameTpoM, XapakTepu3ytoLLMm CBOWCTBA PYHKLMOHaNbLHOro 6roka.

B 6ubnuoteke KOHTponnepa HeT HW OOHOr0 PYHKLUMOHanbHOro 6roka, KoTopbli He umen 6bl Homepa, HO B
AvanasoHe umcen ot 00 go 98 ecTb HOMepa, KOTOPbIM He COOTBETCTBYET HU OAMH M3 MMEIOLUMXCA TUMOoB
dyHKUMOHaNbHbIX OrokoB. Takne Homepa Ha3blBAKTCH «MYCTbIMU» U 3TUM HOMEpaM YCIOBHO MOXHO MOCTaBUTb B
COOTBETCTBME MOHATUE «MNYCTOro» YHKUMOHanNbHOro 6roka. «lycton» yHKUMOHanbHbIM GNOK HE MMeeT BXOAOB-
BbIXOA0B, HWKaKoOW paboTbl HE BbIMNOMHAET U He BNusSeT Ha paboTy Apyrmx yHKUMOHanbHbIX BMOKOB, HO B MamsATu
3aHUMaeT onpeaeneHHoe MecTo 1 TpebyeT HEKOTOPOro (HeGONbLIOro) BpeMeHn Ha obCrnyxmBaHue.



O6bluHO MoaudmkaTop 3a4aeT YMCO OJHOTUMHBIX BXOAOB UK Onepauuii, KOTOPble MOXET BbINOMHATL OAMH
dyHKUMOHanbHbIN 6nok. MogndukaTop pasmepa Takke 3agaeT AONoNHUTENbHbIE CBOWCTBA (DYHKLMOHANbLHOMO Groka.
Hanpumep, B cymmartope mogudukatop pasmepa 3agaeT uucno cymmumpyembix BXOOOB, a B nporpammHom
3afaTyvKe — YMCIO Y4acTKOB NpPOrpammel U T. .

MoaudmkaTtop pasmepa (konuyectsa BXOAOB) ycTaHaenusaetca Ha YPOBHE 2 nporpammupoBaHusi
dbyHKUMOHanNbHbIX 61OKOB.

Pag dyHKUMOHanNbHbIX 6110KOB (HanpuMep, UHTErpUPOBaHUs, YMHOXEHNS U T. A4.) MoandukaTtopa He UmeeT.

®PyHKUMOHAMNbHbIE BfIOKM OJHOro TuMa C OAHWM M TeM Xe HOMEepoM (PyHKLMM, UCMOofb3yemble B PasHbIX
6nokax, MoryT UMeTb MHANBUAYArbHbLIN MOANMUKATOP B KaXKAOM (DYHKLIMOHANbHOM 6rioke.

Hannune mogndumkaTopa CyLLeCcTBEHHO paclumMpsieT BO3MOXHOCTM PYHKLMOHanbHbIX 61okoB. Hanpumep, npu
MCnonb3oBaHUN YHKLMOHANbLHOro 6rioka MHOroBxogoBoro «M», ognH 61ok MoXeT UMeTb YeTbipe Bxoaa, a B APYrom
cnyyae Tpu - CM. Npumep Ha puc. 4.4.

GYHKLMOHaNBHBIA Brok
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PucyHok 4.4 - BnusiHue modughukamopa pasmepa

BasoBbIn agpec perucTpoBon obnactu napameTpoB. [lapameTpbl Kaxaoro (yHKUMOHAarNbHOro 61oka
[OIMKHbI pasMeLLaTbCsl B perMcTpoBor obnactu Apyr 3a Apyrom, no nopsiaky, HaumHas ¢ agpeca 0000, ykazaHHOroO B
COOTBETCTBYIOLLEM pekBM3nUTe yHKUMOHanbHoro 6noka. To ecTb 6a3oBbii agpec yHKUMOHANbHOro Gnoka — 3710
HOMEp AYeNKn PerncTpoBor obracTn NaMAT KOHTporepa B KOTOPOW AOSMKEH pa3MeLlaTbCs NepBbli napaMeTp 3T0oro
dyHKUMoHanbHoro 6noka. basoBbii agpec peructposonm obnactm napameTpos yHKUMOHanbHoro 6noka
HacTpauMBaeTcsi nonb3oBatenem B pexume [MPOTPAMMUMPOBAHUA Ha  ypoBHe  KOHGUrypupoBaHust
dyHKUMOHanbHOro 6roka (ypoBHe Ne2).

4.3.3 MporpammupoBaHue hyHKLUNOHanbHbIMU G6r1I0KamMu
Mpu nporpamMmmypoBaHnmn PyHKLMOHaNbHbIMK 6nokamu B 60OMnbLUMHCTBE CnyvyaeB OEWCTBYIOT nNpasuna:

* (pyHKUMOHANbHLIM GrioKamM npuUcBaMBalOTCs MNOPSAKOBbIE HOMeEpa, KOTopble MAeHTUUUMPYOT Grok B
cucTeMe, a Takke onpenensoT o4epeaHOCTb BbINONIHEHUS BIOKOB B Nporpamme;

* yHKLMOHANbHOMY BroKy MOXeT ObITb NPUCBOEH N6OV NOPSAAKOBLIV HOMEP;

* B O4HOW nporpamMmme yHKLMOHanbHble 61T0KM OAHOTO U TOTO X TUMa MOXHO MCMONb30BaTb MHOFOKPaTHO;

* HE MOXeT ObITb CBOGOAHbBIX (HEMOAKIIOYEHHbBIX) BXOAO0B (OYHKLMOHANbBHOro 6110kKa;

* [OMyCcKalTCs CBSI3M BXOAOB M BbIXOAOB NtoGoro Tuna, T.K. NpeobpasoBaHME TUMOB OCYLLECTBISIETCS
aBTOMaTUYECKMU.

M3 aTunx npasui MMeTCA cneagyruime UCKNYeHnA:

¢ AnNA HeKOTOpbIX (byHKLI,VIOHaJ'IbeIX OnokoB MMeeTcs orpaHn4yeHme Ha KpaTHOCTb WX WUCMNOJ1Ib30BaHUA B
npegenax OAHOro KoHTponnepa. Tak, (byHKLI,VIOHaJ'IbeIVI Onok aHanoroBoro BBOAA MOXHO WCMOMb30BaTb NULWb
CTONIbKO pa3 CKONbKO aHaroroBblX BXOAOB €ro MOBTOPHOE WCMOMb30BaHWE fUWEHO CMbicna. AHanornvHble
orpaHun4eHuns (I'IO aHalnorn4HbIM I'IpVILIMHaM) UMEKT gpyrue beHKLIMOHaJ'IbeIe 6noku BBOoAa-BbIBOAA MHopMmauuu.



4.3.4 MporpamMmHas mogenb PyHKLUMOHANbHOro 611oKa

MporpamMmHas Moaenbs gyHKLMoHaNsHoro 6roka npeacraeneHa Ha puc. 4.5.

Moaudpukarop
pasmepa
PyHKUMA Gnoka _Func_Block (xx)-m NN
INP1_ |01 MNapameTpob!
Broka:
INP2 |02 01 01] ouT
NP3 [o3] 02
INP4 |04
WA
MporpaMmupyemesie permcTpbi: MapameTps!
(napameTpsi Gnoka) Bnoka:
Baloebl agpec —p - 01
nepeoro Gnoka = 0z
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 3ajaetcs UCTOYHUK
CurHana (3gecb 1 fanee MMeTCH B BUAY TONbKO SBHbIE BXOAbI U BbIXOAbl (DYHKLMOHAMNbHbLIX 6r10KOB, HESIBHbIE BXOAbI
M BbIXoAbl WMET (UKCUPOBAHHYIO «MNPUNUCKY» U KOHUIYpUpoOBaHWIO He noanexart). Bce BO3MOXHOCTU
KOH(pMrypmpoBaH1sa oaMHAKOBbI Kak AfA BXOAOB, TaK U ANs napaMeTpoB, MOITOMY B AarbHEWweM mMexagy HUMMU He
AenaeTcs pasnuyus.

He moxeT 6bITb cBOGOAHBIX (HENOAKIOYEHHbIX) BXOA0B (DYHKLMOHANbHOro 6rnoka.

CurHanel, nogaBaemble Ha BXOAa NOCTYNatoT C BbIXOAOB PyHKUMOHanNbHbIX 6noko.. Mpu koHdbUrypaumm ans
BXOZOB 3afaeTcs HoMmep dPYHKLUMOHanbHoOro 6noka n Homep BbIXOA4a, K KOTOPOMY NOAKMYAETCA AaHHbIVE BXOA.

YKa3aHHble KOH(UrypaLuMOHHbIE BO3MOXHOCTU MO3BOMAIOT CTPOUTb YNpaBnslowmne CTPYKTypbl CaMbIX
pasnuyHbiX KOoHdurypauun. Tak, CBA3M BXOAOB C BbIXOAaMu (PYHKUMOHambHbIX OrOKOB MO3BONSOT BbINOMHATbL
CMOXHYK anropuTMmmnyeckyto obpaboTky curHanos. Hanpumep, HyxHO cBsasaTtb 12 cBowictBo (3agaHve [MN[I-
perynsTopa) ¢ 2 aHanorosbIM BXOAOM. [1na aToro Ha 3 ypoBHe (NporpaMMypoBaHme CBS3el) HYXXHO BbiIbpaTb HOMeEp U
BbIXOoA4 Groka KOTOpPOro HyXHO CBsi3aTb, B Hawem criydyae 1 6nok 4 BbIXo4, nocne 3Toro BbiOpaTb HOMep Gnoka
CBOWCTBO KOTOPOTrO HYXXHO CBSA3aTh (B AAaHHOM criydae 3 65ioK) U HoOMep KOTOpbI hOPMUPYETCS Kak «KHOMEp CBOWCTBa
KOTOpOE [A0IMKHO ObITb CBA3HOE» + «BCE BXOAA AAHHOIO (PyHKLMOHANbHOro 6okay.

Ipinis0) 3

01 nifP=1, 01 nifP=2. 01 nDIZP=1.

02 nTYPE=0. at| e 02 nTPE=0. at| e 02 nDIR=0. Q1] draan

05 FLT=0:00:001 |- [—— 05 FLT=0:00:001 |- [—— gi nﬂggﬂb 02| dLoc

04 BlAs=0, 04 BlAs=0, 1 =0.

08 OUT hefgn, | D2jdMAx 0E OUT hefon, | D2|dMax L g-:; "G‘C”T—_%pm- O3 dh

06 OUT.1=0. 06 OUT.1=0. e, 04 drain

07 MAX=0, 03 drIn 07 MAX=0, 03 drIn 08 nedec

— — nMode=1. 05( JOUT.h

05 MIN=0. 05 MIN=0. 03 Tl=0:01:00.0 M

03 HYE=0. 04 OUT SCAL 03 HYE=0. 04 OLT SCAL npr[12) 13 [10 TO=0:00:00.0 |06 40U

10 IN_H=0. 10 IN_H=0. H Kp=t2 ot oot

H IN_L=0. 05| our H IR_L=0. 05| our 12 SP=0. =

12 Py=0. — 12 py=. — 15 EP.ext=l. 08| delta
14 OUT=0. —
15 Y. rng=100.

PucyHok 4.6 — Cesi3Hble napamempabl
AHanorm4Has cea3b napameTpoB OYHKLMOHAsbHbIX 65TIOKOB NO3BOMSET BbIMNOMIHUTL aBTOMaTUYecKoe
n3MeHeHWe Nboro NapameTpa HACTPOWKK (aBTOMNOACTPOiKA).

4.4.1.1 NuBepcusa curHanos

Pacwupennto pyHKUMOHarbHbIX BO3MOXHOCTEN CMYXMUT €elle ofHa BO3MOXHOCTb - CUrHam Ha nobom Bxoae
npv Heo6XOAMMOCTN MOXHO MHBEPTUPOBAT.

Mcnonb3yeTca TONbKO ANS AWCKPETHBIX CUrHamnoB 1 ob6o3HayaeT nameHeHne coctosHus (3ameHy 1 Ha 0 m 0
Ha 1) cM. puc. 4.4, 4.6.

B0O3MOXHOCTb WMHBEPTMPOBAHUA MO3BONSET YNpaBnATb WHBEPTMPOBAHHBIM CUTHANOM, 3anyckatb WNu
cbpacbiBaTb TaMep He nepeaHuM, a 3agHUM (PPOHTOM CUMrHana u T. 4.



4.4.2 MpaBuna KOHUrypupoBaHuA

B0O3MOXHOCTM KOH(PUrypnpoBaHUa He 3aBUCAT OT (hyHKUMOHaNbHOro 6rioka u onpeaensTcs creayowuMmm
npasunamu (puc. 4.7):

* He moxeT 6bITb CBOOOAHbBIX (HEMOAKIMIOYEHHBIX) BXOAOB (OYHKLMOHANbHOro 6rioka.

» Jllobori ANCKPeTHbIN BXOA (YHKUMOHANBbHOTO 6roka MOXHO MHBEPTMPOBATb (B WCXOOHOM COCTOSIHUM
NHBEPCUS OTCYTCTBYET).

* K mobomy Bxogy nmob6oro yHKUMOHANbHOMO 6ri0ka MOXHO MOAKMOYMTL CneumanbHblii (YHKLUMOHANbHbIV
610K, KOTOpPbLIN 3a4aeT CUrHan B BUAeE 3Ha4YeHUst (KOHCTaHTbl Uin koadduumeHTa).

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

Ha puc. 4.7 npeacrasneH npumep KOHPUryprpoBaHus.

L0 20 5| DOT(EY)  »

dint 01 o - «ainiE o |21POLT=1,
“diMz 02 2y 01| 40T - dINT & dIN2 & dIN3
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DOT({09 10
= (09)
|dom oA
45Top of [MTME00090.0 [ | douT =7
*dRFT, 02 0T DOT{09) B
ditgp o |21 RELT=,

+
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PucyHok 4.7 - lNpumep KoHpuzypuposaHusi

EnvHasa cuctema ycrnoBHbIx 0603HavYeHUA pyHKUMOHanNbHbIX GIOKOB: MX NOPSAKOBBIX HOMEPOB B Mporpamme
noneb3oBatens, obo3HayeHne Tuna (dPyHKUMM Onoka) u OMONMOTEYHbIN HOMep Onoka, a Takke 3HadyeHue
moAandukaTopa pasmepa (KonnmyecTsa BXo40OB) NpMBOAUTCS B pasaene 4.3.1.

Ha puc. 4.7 npeactaeneHbl pas3nuyHble NPpUMepbl U BapuaHTbl KOHOUTYPUPOBAHUS:

1) nokasaHa cBs3b yHKUMOHanbHoro 6noka MHoroBxogoBoro  «M»  5-MULTI_AND(20)-03 wu
dyHKumMoHanbHoro 6noka pguckpetHoro Bxoda 01-DIN(06). [Ons ob6pas3oBaHus [daHHOW CBA3W, HA YpPOBHE
KoHdpurypauun, Bxop 01  dyHkumoHanbHoro 6noka 5-MULTI_AND(20)-03 nopkniovaetca Kk Bbixogy 01
dyHKumoHanbHoro 6roka 01-DIN(06).

2) nokasaH BapuaHT KOHdUrypauuu, npu KOTOPOW ABa BHELUHUX BXOAHbLIX AWCKPETHbIX CurHana u OAuH
KoacpuumneHT (B AaHHOM cry4vyae porb KoadhduuueHTa BbIMOMHSAET NorMyeckass nepemeHHasl, yCTaHOBMeHHasi
dyHKUMOHanbHEIM 6n1okom 4-dSET(83) obpabaTtbiBaloTcs yHKUMOHaNbHbEIM 610KOM MHOrOBXOAOBOMO SIOTMYECKOro
«M» 5-MULTI_AND(20)-03 B COOTBETCTBMU C 3aBUCUMOCTbIO:

dOT = dIN1 & dIN2 & dIN3.

roe: dOT - pesynbtaT obpabotkn, dIN1, dIN2 - guckpeTHble curHansl, noctynawwme Ha Bxog KoHTponnepa, dIN3 -
Ko pmumneHT, npuHumalowui 3Havedms 0 unn 1 1 yctaHaBnmMBaembll ONepaTopoM Bpy4Hyto. [Insg nogkmoveHns K
OMCKPETHBIM BXOA4AM KOHTPOMMepa UCnonb3yrTes dyHKUMoHanbHble 6nokun BeBoga auckpeTHbix curHanos 01-DIN(06)
n 02-DIN(06). Bxogbl 01 n 02 dyHkumoHaneHoro 6noka mHoroexogosoro W 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
mMHoroxogosoro M 5-MULTI_AND(20)-03 nogknioyaeTcs k 6noky 4-dSET(83) onsa 3agaHusa Normyeckon nepemeHHom.

3) BbixogHon curHan dyHkumoHansHoro 6noka mHorosxogosoro M 5-MULTI_AND(20)-03 nogaetca Ha 1-i
OUCKPETHBIN BbIXOA KOHTponnepa, anga vyero Ha Bxof 01 6noka guckpetHoro Beixoga 9-DOT(09) nogkntoyueH 01 Bbixog
©6noka mHoroexogosoro M 5-MULTI_AND(20)-03. CurHan Ha Bxoae 01 cyHKumoHanbHoro 6roka QUCKPETHOro Bbixoda
9-DOT(09) nHBepTupyeTcs.

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



4.5 CvrHanbl 1 napamMeTpbl
4.5.1 Tunbl cMrHanos, NnapamMeTpPOB M TUNbI AAaHHbIX

HecMoTpst Ha TO, YTO BXOAHbIE M BbLIXOAHbIE CUrHanbl KOHTpomnepa MoryT ObiTb TONMbKO ABYX BUAOB -
aHanoroBble W AUCKpPeTHble, (PyHKLMOHanbHble GMoKM paccyMTaHbl Ha 06paboTky curHanoB, umetowme Gonbluve
pa3Hoobpasusi.

Hanuune Gonee pasHOOGpasHbIX CMrHanoB CBA3aHO C AByMsA obctoATenbcTtBamu. Bo-nepBbix, B cocTaBe
6ubnmnoTekn ectb PyHKUMOHamNbHbIE GIOKKM, CBA3aHHbIE C OTCYETOM peanbHOro BpeMeHu (Tanmepbl, NPOrpaMMHble
3agatyvkm M T. M.) U CO CHETOM 4ymcna cobbiTnin (cyeTymkm). Bo-BTOpbIX, Kak ykasbiBanocb B M. 4.3.1, napameTpbl
HacTpoWkn yHKUMOHarbHbIX BMOKOB 3a4aloTCs C MOMOLLLI CUTHANOB Ha ero HacTPOeYHbIX BXOAax, a napaMeTpoB
HaCTPOWKN C TOYKM 3peHns nx doopmaTa nmetot 6onbLuoe pasHoobpasue.

B 1abn. 4.1 npeacTtaeneH MOnHbIV NepeyeHb curHanos, obpabaTtbiBaeMbix PyHKUMOHanNbHbIMKM 6rokamu. B
CBA3M C TeMm, YTO MapamMeTpbl HaCTPOMKM MOryT 3adaBaTbCH aHanorMyHbIMM CcurHanamu, nocTynawlwmmMmu Ha
HacTpoeyHble BXoAbl YHKLMOHAaNbHbIX 6N10KOB, B Tabnvue He AenaeTcst pasnuuusa Mexay curHanamu u napameTpamu
HacTpoviku. B tabn. 4.1 npuBeaeH mMakcuMarbHbIA Uuanas3oH M3MEHEHUS CUrHanoB. B KOHKPETHOM (PyHKLUMOHaNbLHOM
6rnoke aTOT [AMana3oH MOXeT ObiTb orpaHuyeH. Hanpumep, BbIXOOAHOW curHan yHKUMOHanbHoro 6Groka
perynmpoBaHUsa OrpaHUYeH YCTaHOBIEHHBIMW YPOBHAMW BCTPOEHHOTO OFPaHUYUTENS WAM Hanpumep, YWUCMOBON
CUrHar, XapakTepuayloLwWwuii HoMep TeKyLLero yyactka nporpaMMbl, orpaHnyeH napameTpoM yHKUMOHanLHoro 6noka
NporpaMMHOro 3agaTyunka, 3afatoLLero Konm4ecTBo y4acTKoB, U T. N.

MepeyeHb curHanos, obpabaTtbiBaeMbIX YHKLUMOHANbHBEIMY Biokamuy, BKNOYaeT cneayowme Tunbi:

* aHanoroBbIV (M3MepsieMble NapamMeTpbl, 3HaYEHNe aHanoroBblX BXOA0B-BbIXOAO0B, TEXHUYECKNEe
eauHULBI, KO3 MUUNEHT, CKOPOCTb UBMEHEHUSI NapameTpa 1 T.1.);

* ANCKPETHbINA, UMMNYNbCHBIN;

* YMUCIOBOW;

* BDEMEHHOW (yCTaBKka BpeMeHU, ANUTENBHOCTb MMMNYIbCa).

B koHTponnepe MUK-52H Bce onucaHHoe Bbile MHOroobpasve TMMOB CUrHanoB M NapaMeTpOB HacTPOMKU
ob6cnyxunsaeTcs obLenpUHATLEIM HaBOPOM TUMOB AaHHbIX.

Mpun atom obecneunBaeTca NPOCTon MHTepdenc ¢ 6azamn AaHHbLIX APYrMX A3bIKOB MPOrpamMMMPOBaHNS, YTO
cnocobcTByeT yHMdmKauum 1M passBuTMO nporpammHoro obecneveHns KoHTponnepa. B 1abnuue 4.1. npeacrasneH
Habop TMNOB AaHHbIX A3blKa, UCMOMb3yeMbIX NPY peanu3auum yHKUMOHaNbHbIX 6110K0B.

Tabnuua 4.1 - Tunbl AaHHbIX

- KonuuectBo
" O6bem 3aHMMaemMon
HaunmeHoBaHue Tuna [Ovana3oH u3MeHeHUsA namsITH ucnonb3yembix
perucTpoB
[OunckpeTHoe 0wmm 1 2 banTa 1 perucTp
Llenoe ctangapTHoe -32768 ... 32767 2 Banta 1 peructp
Llenoe anvHHoe -2147483648 ... 2147483647 4 GanTa 2 peructpa
BeluecTBeHHoe -3,4x10 =% ... 34x10 *¢ 4 Ganta 2 peructpa

*

MpumeyaHve. [Quana3oH M3MEHEHMs TWUMOB [AaHHbIX HA JMLEBOW MaHENn KOHTPOSfepa OrpaHuYeH
COOTBETCTBEHHO Yucrnamm ot —9999 no 9999.

CooTBETCTBME TWUMOB [aHHbIX, TUMOB CWUrHArioOB W NapamMeTpoB HACTPOWMKU PYHKLMOHANbHLIX GrokoB
npueeneHo B Tabnuue 4.2.

Tabnuua 4.2 - COOTBETCTBME TUNOB AAHHbIX, TUMOB CUrHAsoB U napamMeTpoB HaCTPOWKMU

CurHanbl ¥ napameTpbl HACTPOWNKU

YHKLMOHANLHBIX 61IOKOB Pa3mepHoOCTb Tunbl AaHHbIX

1 AHanoroBbl (M3MepsieMble napameTpsbl, | % nnu TexHu4eckue eauHuLb BeluecTBeHHbIN
3Ha4yeHue aHarnoroBbIX BXOA0B-BbIXOA0B,
TEeXHUYeCcKne eanHnLbl, KO3MOULMEHT,
CKOPOCTb U3MEHEHUs1 NapameTpa U T.M.

2 [NCKPETHbIN, UMNYNbCHLIN 0/1 Llenoe ctaHgapTHoe
3 Yucnoson - Llenoe ctraHgapTHOe
4 BpewmeHHoW (Bpemsi, ANMTENbHOCTb Yachbl, MUHYTbI, CEKYHAbI, AecsaTble gonu cekyHa, | Llenoe anuHHoe
nmnyrnbca) ansa neamkaumm: 0 — 994 59m (0 — 3599999 —

AN U3MEeHeHUs MapaMeTpoB Mo ceTn)*1

*1. Hanpumep ecnu ecmb 3HavyeHue epemeHu YY:MM:CC:[ (4acbi:MuHymbl:CeKyHObI:00MIU CEKYHO), MO
3HaveHue yeno2o 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'IM6pOBKVI KOHTpOnepa n MoXeT ObITb 3agaHa Nnbo B npoueHTax, nmnbo B TEXHUYECKNX eAMHULaXx.

PasamepHOCTb BpeMEHHbIX napamMeTpoB 3a4aeTcsd [Mana3oHOM BPEMEHW KOHKPETHOro (PyHKUMOHanbHOro
Onoka ("IaCbI, MWHYTbI NN MUHYTbI, CEKYHAbI COOTBeTCTBeHHO).

B npouecce BblMUCMEHWI 3HAYEHUS CUrHANOB N NapaMeTpoB KOHTposiiepa aBToMaTUYECKM OrpaHN4mMBaloTCA
aAnana3oHOM U3MEHEHUA COOTBETCTBYOLWMX TUMNOB OaHHbIX.



Mpu KOHTPOIE aHaNoroBbIX CUTHaNOB B TEXHUYECKUX €AMHMLAX Ha LMQPOBbLIX MHOMKATOpaX paspeluaroLlas
CMocoBHOCTb MHAUKaLuKn He npebiwaeT 0,001 eanHuy, (1nm 0,01%).

AHanoroBble curHanbl (OPMUPYIOTCA Ha BbIxode Takux (yHKUMOHanbHbIX OMOKOB, Kak perynstopsl,
CyMMaTopbl, 3a4aTymK1, MHTErpaTopbl U T. A. K aHanoroBblM curHanam OTHOCSATCSI Takve napaMeTpbl HACTPOWKM, Kak
npegensl cpabaTbiBaHUsi KOMNapaTopa, ypoBeHb OrpaHnyeHnst 1 T. n. HecmMoTps Ha To, 4YTO Ha aHanoroBblX BXxogax u
BbIXO4ax KOHTpornepa curHan meHsietcs B gnanas3oHe 0-100% Ha Bbixoge (yHKLMOHaMNbHbLIX GIIOKOB aHanorosbIn
CMrHam MOXeT U3MeHSATbCA B Oonee LUMPOKOM Ananas3oHe — B Auana3oHe COOTBETCTBYHOLMX TUMOB AAHHBbIX. ITO
no3BonseT, Hanpumep, CknagpiBaTb ABA YMCna, Kaxagoe us kotopbix pasHo 90%, 1 Ha BbIXOAe cymmaTtopa nomny4vatb
npaBunbHbIN pe3ynbTat. Ecnn pesynbTar Kakux-nubo BbIMMCMEHWI OKasbiBaeTcA 6onblue yCTaHOBMEHHOro Tuna
AaHHbIX, TO CUrHan Ha Bbixode (MYHKUMOHANbHOro 6roka orpaHW4MBaeTCs 3HAYEHUAMW COOTBETCTBYHOLLEro Tuna
OaHHBbIX.

BpemeHHble curHanbl OPMUPYIOTCA Ha BbIXOAE TaNMepOoB, MPOrpamMMHbIX 3a4aT4MKOB, OAHOBMBPATOPOB U
T. N. PYHKUMOHanbHbIX 6rnokoB. K BpeMeHHbIM curHanaMm OTHOCATCS Takve napameTpbl HACTPOWMKWU, Kak MOCTOSIHHbIE
BPEMEHM, MPOTSXKEHHOCTb yYacTka, Bpems BblAepXKn 1 T. N. B KoHTponepe npegycMOTpeHbl YeTbipe pa3sMepHOCTH Ans
BPEMEHHbIX CUTHanoB: AecATble JONWN CeKyHA, CeKyHAbl, MUHYTbl U Yackl. KOHKpeTHas pa3aMepHOCTb onpegensercs
COOTBETCTBYIOLLMM TUNOM (PyHKLIMOHanNbHOro 6noka (cMm. Tabn. 4.2).

[na BpeMEeHHbIX CUrHanoB MWHMManbHbIV LWar U3MEHEHNS U YCTAHOBKM B AEWCTBUTENBHOCTM peanuayeTcs,
TObKO €Ccnn 3TOT Lwar 6onblue BpeMeHN LuKna, ¢ KOTOpbIM paboTaeT KOHTponnep.

Yucnosble curHanbl — 3TO CUrHanbl Ha BbIXOAE CYeTYMKa unu Apyrmx yHKUMOHanNbHbIX 6rnokax, pabota
KOTOPbIX CBA3aHa C OTCYETOM COObITMIA. YucrnosbiMM MOryT BbiTb U NapaMeTpbl HACTPOWKNU, HanNpuMep, YNCNo MOXeT
3a4aTb rpaHNYHOEe 3HaYeHWe curHana Ha BblBOAE CHeT4YMKa, HOMep aTana, K KOTOPOMY AOMKHa NepenTu normdeckas
nporpamma v T. .

AvckpeTHble curHanbl 06blMHO oO6pabaTbiBalOTCA  MOrMYecKUMU  (PYHKUMOHAMNbHLIMKM - Briokamn 1
dYHKUMOHaNbHBIMX Bnokamu, CBSI3aHHLIMWM C NepektodeHneM curHanoB. OgHako AUCKPETHbIMWM MOryT ObiTb K
napameTpbl HacTporku. Hanpumep, AUCKpeTHbIe curHanbl B hyHKUMOHanNsHOM 6rnoke 3agaHusa onpeqensioT, JOoKHa
NN BBINOMHATLCHA CTaTUyeckas n AMHamuyeckas 6anaHcuposka.

MacwTtabHbIM KoachcbuumMeHT — 3TO NapameTp HaACTPOMKM psaa yHKUMOHanNbHbLIX 6rnokos, rae Tpebyetca
mMacwtabvpoBaHue curHanos. Tak, 3TOT KO3 ULMEHT UCnonb3yeTcs B PyHKLMOHaMNbHbIX 6rokax aHanorosoro BBoAa
M BbiBOAA, CyMMMpOBaHWs ¢ MacwTtabupoBaHvem u T. n. KoadhduumeHT nponopumoHansHOCTU UCMONb3yeTcs B
OCHOBHOM B (DYHKLMOHarbHbIX 610kax perynupoBaHus.

CKOpOCTb W3MEHEeHWs1 aHanoroBblX CUrHaMoB — 3TO MapamMeTp HACTPOWKW 3afalolinin, Hanpumep,
CKOPOCTb M3MEHEeHUs1 Mpu AuHamMuyeckon banaHcMpoBKe MW 3agatoLeit orpaHNYeHns CKOPoCTU B (DYHKLIMOHANbHOM
6roke orpaHMYeHNs CKOpOCTU.

AnuTenbHOCTbL MMNyNbca — 3TO NapameTp HaCTPOMKM (PYHKLMOHAMbHOro 6roka MMNyrbCHOrO BbIBOAA.
OTOoT napameTp 3adaeT MWHUMarnbHYl ONWTENbHOCTb UMMYNbca, (HOPMUPYEMOrO WMMMYSbCHLIM PerynsTopoM.
[OnuTenbHOCTb MMNYNbCa OTCUYUTLIBAETCH B AECATLIX AOMNSAX CEKYHAbI.

TexHn4yeckme eanHULbI — 3TO NapameTpbl HACTPOMKM DYHKLUMOHANbHbLIX 6r10KOB onepaTnBHOro KoHTpons. C
MOMOLLbIO 3TUX MNapameTpoB 3agaeTca opmaT 4ucrna, B KOTOPOM KOHTPOMupyemble napameTpbl (Hanpumep,
napameTp, 3agaHue, paccornacoBaHve 1 T. A.) BbIBOASTCH HA MHAMKATOPb! NULIEBON NaHenu.

4.5.2 B3anmHoe cooTBETCTBUE CUTHaANIOB U NapameTpoB

Mpy KOHMUrypMpoBaHUM MYHKLMOHAMbHBIX BfIOKOB Pa3HOTUMHOCTb CUrHanoB Ha COEAMHSEMbIX BXOAax He
SABNSETCs NpensaTcTBUEM ANA UX coeanHeHus. EQUHCTBEHHO, YTO HEOBX0AUMO NpU 3TOM y4UTbiBaTb - 3TO B3aMMHOE
COOTBETCTBME AManasoHa U3MEHEHUs pasfnYHbIX CUTHanNoB.

Hanpumep, ecrnu BpeMeHHON BbIXOA TalMmepa CBS3aTb C aHaNoroBbiM BXOOAOM CyMMaTopa, TO 3HavyeHue Ha
BXoA4e cymmaTopa byaeTt onpeaensaTbCs COrnacHo cooTHowweHuo: X = 10*T.

B3avMHOe CcOOTHOWEHNe WMeeTCA He TOMbKO MeXAy HEeMpepbiBHbIMU CUrHanamu, HO W Mexay
HenpepbIBHLIMW CUTHaNamu, C O4HOW CTOPOHBI, U ANCKPETHbIMU C Apyron. Ecnun, HanpumMep, Bxoa cymmartopa cBa3aTb
C BbIXOAOM F10rMYecKoro (yHKUMOHANbHOro 6roka, TO NpYM M3MEHEHWM CUrHamna Ha BbIXOAEe MOCNeAHero ¢ Hyns Ha
eAVHWLY cUrHan Ha Bxode cymmaTopa 6yaeT AuckpeTHo nameHsATsca ¢ 0 Ha 1 (eavHny, nnm %).

B3aumHoe cooTBETCTBME pa3nMyHbIX CUrHANOB Ha BbIXOAaXx M BXOAAX pyHKUMOHanbHbIX 61OKOB npuBegeHo B
Tabn. 4.3.

Tabnuua 4.3 - BsaumHoe cOOTBETCTBME CUTHArNOB

CurHan Ha Bxoge CurHan Ha Bbixoge 6510Ka (MLCTOYHMUK)

6rnoka (npueMHuK)

AHanoroBbin, X,%

BpemeHHoOn, T

Yucnoson, N

OuckpeTHbin, D

AnanoroBbin, X,% X=X X=10*T X=N X=0,npuD=0
X=1,npuD =1
BpemenHon, T T = yenasa 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
OuckpeTHbin, D D=1,npn X>0 D =1 npu no6om T D=1,npnN>0 D=D
D=0,npnu X<0 D=0,npnN<0




4.6 Mopsapok o6cnyxkmBaHuA (hyHKLMOHaNbHbLIX 6510KOB
4.6.1 UnknuyHocTb paboTbl

Linknorpamma paboTbl KOHTpOMnnepa npeacraBneHa Ha pucyHke 4.8. Bpemsi umkna BbINOMIHEHUSI MPOrpamMmel
nonb3oBaTens dgukcnpoBaHo u coctasnseT 0,1 cekyHabl. BHayane obcnyxuneaeTtcs nepBbi pyHKLMOHAmNbHbIA GOk,
3aTem BTOpoM W T.4. noka He OyaeT obcnyxeH nocnegHWn yHKUMoHanbHbI 6nok. Korga Bpems B npegenax
YyCTaHOBINEHHOIO BPEMEHM LMKNa UCTeYeT nporpamMmma BHOBb NepenaeT K o6CnyXvnBaHuio Nepeoro pyHKLMOHaNbHOIo
6noka.

CeaHc ceTeBoro obMeHa C BEpXHMM YPOBHEM YCIIOBHO MOKasaH B LMKMe KOHTponnepa. Ha camom fene
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 YPOBHEM

P

PucyHok 4.8 - Luknozpamma pabombsl KOHmMporiepa

Ob6Liee Bpems, 3aTpaymBaemoe Ha o6CnyxuBaHue PyHKLMOHanNbHbIX 6NokoB Tes M MHTEPEencHoro kaHana
TuH, BOMKHO ObITb MEHbLLE BpeMeHu Lukna, pasHoro 0,1 cek:

Tos + Tun < 0,1 cek
4.6.2 3apgepxka o6cnyxuBaHusi (pyHKLIMOHaNbHbIX G110KOB

B kaxxgom umkne dyHKLMOHanbHbIA 610K NonyvaeT Ha CBOW BXOAbl CUIHasbl, BbIYUCMEHHbIE B NpeablayLieM
uukre oyHKLMOHaNbHbIMK G6rokaMu, K KOTOPbIM AaHHbIA (OYHKUMOHATBHBIN 610K NOAKMIOYEH NO KOHdUrypaumu.

LnknuuHocTe obcnyxuBaHusi hyHKUMOHamNbHbIX OfOKOB NpMBOAWMT K TOMY, YTO 3agepxka B obpaboTtke
CUrHanoB 3aBUCUT OT Nopska NPorpaMmMmpPOBaHNS COEAMHEHHBIX MexXay COBoM yHKLMOHaNbHbLIX 6r10KOB.

Moatomy, Hanpumep, B cxeme puc. 4.9a oblian 3agepxka o6paboTkn cocTaBnseT OAMH LMK, a B CXeMe puC.
4.96 — gBa uukna.

370 06CTOATENLCTBO CREeAyeT yuUTbiBaTh MPU NPOrpamMMMpPOBaHNN YHKLMOHArbHbIX G10KOB.

O6wan pekomeHAAUMA: AN MUHUMU3ALMM 330EPXKKU KenaTenbHO, 4TOObl PYHKLUMOHAmMbHbIN  Briok-
UCTOYHMK UMEN MEHbLUMA HOMEpP, YeM (YHKUMOHamnbHbIV B6roK-NpUemMHUK (BENWYMHa 3TOW pasHuLbl 3HAYEHUS He
nuveer).

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

INF1 101 01] ouT INP1]01 o1 ouUT

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

B Bbx

Func_Block (xx) 04 Func_Block {(xx) 15

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

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

PucyHok 4.9 - 3adepxka obcnyxusaHus



5 CeTeBasi apxuTeKTypa
5.1 O6uwee onucaHue ceTn

KonTtponnep MWK-52H wnmeeT wuHTepdencCHbIM KaHan nocrnefoBaTerlbHOW CBA3W, C NMOMOLLbI KOTOPOro
KOHTpOnnepbl MOryT 06beauHATLCA B NMOKamNbHYH UMW pacnpefeneHHyo ynpaBnsoLwylo ceTb. B ceTn KoHTponnepsbl
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 cneayolme BO3MOXHOCTU CETEBOro
obmeHa nHdopmaumen:

1) o6meH nHopMaLmen mexay KoHTponnepamm (KOMNbOTEP SIBNAETCA AUcneT4epoM ceTeBoro obmeHa),

2) 06mMeH MHdopMaLumern Mexay KOHTponnepaMm u KOMMNbTEPOM,

3) kombrHupoBaHHasa opraHm3auusa obMeHa, oObeauHsALWas Bce MpevMyLlecTBa ABYX NepBbix cnocoboB
ceTeBoro obmeHa.

5.2 ®uanyeckas opraHusaums cetm

KoHTponnepbl B ceTu CBA3bIBAOTCA APYr C APYroM C MOMOLLbIO BUTOW napbl NpoBoAoB. [nvMHa nNnuHMU CBS3U
moxeT gocturate 1200 M (Ha OAHOM CermeHTe CeTu) B 3aBMCMMOCTM OT YCTAHOBMEHHOW CKOPOCTU Nepeaaydn AaHHbIX.
[ns yBenuyeHns OnNuHbI MMHUM CBSI3N, @ TaKKe KONMyecTBa CErMEHTOB - UCMOMb3YT MaructpanbHble YCUNUTenu.

CeTb UMeET MHOTrOTO4EYHYH KOHUIypaumio 1 LUMHHYI Tononoruto. [Ins nocTpoeHunsi ceT KOHTponnepos (4o
31), nNpegHasHayeHHbIX Ans obMeHa WHOpPMaLMen C KOMMbIOTEPOM HeobXoAMMO LOMOMHUTENBHOE YCTPOWCTBO,
KOTOpoe mcnonb3yeTcs Ans npeobpasoBaHns nHtepdericos RS-232 B RS-485 - BIA-485 (unv USB B RS-485 - BIK-
52).

Ecnu koHTponepbl pasmeLlalTca Hepjaneko Apyr OT Apyra (Hanpumep, B npegernax ogHOro nomelleHust),
3KpaHupoBaTb npoBoa He TpebyeTcs. [pn 3HaUMTENBHBLIX PACCTOAHUAX MEXAY KOHTpOMnepaMm 1 Hanmuimm nomex Ha
NVHWW NPEeANnOYTUTENBHO NCMOMb30BaTh SKPAHMPOBAHHYO BUTYIO Mapy.

K wmHTepdencHbIM BXOAaM KOHTPOMMEPOB, PACMOMOXEHHLIM B KPaWHUX TOYKaxX COEAMHWUTENbHOW NMHUK
Heo6XoAMMO MOAKMYMTE ABa TepMUHanbHbIX pesucTopa conpoTtmeneHmem 120 Om (R1 u R2). lNogkntoyeHue
pesuctopoB k koHTpornepam Ne 01-30 He Tpebyetcs. [logknioyeHne TepMUHANbHbIX pe3ucTopoB B 6rioke
npeobpasoBaHus wuHTepdericos bBIrA-485 (BrA-52) cmotpu B pykoBOACTBE MO akcnnyataumm Ha bBI1A-485
(BMNMN-52). MopakntoveHne TepMUHanNbLEHNX pe3ncTopoB B koHTponnepax MUK-52H cm. pucyHok 5.1, 10.10.

CTpyKkTypHasi cxema nogkntoyeHnst MHTepdenCHbIX Lener nokasaHa Ha puc. 5.1.

BNn-48s | OnuHa NMHAK cBA3N g0 1200 M R
R2 |a+/) RS-485 R1
— - \ . _
B-11
RGND JJ
‘l’

N\ A+ B A+v B- A+ B A+ B Av B-
MpeoGpazosaTent o1 02 03 yc-rp':o?‘iz'rs 10 o
WHTepd elicos
RS-232/RS-485 Baidn MWK-E2H MUK-52H MAK52H MUK-52H

* [InuHa omeemearneHuli om nuHuUU ces3u Lo (npu ykazaHHOM criocobe nodkoveHusi) ormkHa bbimb HauMeHbwedl.
PucyHok 5.1 - CmpykmypHasi cxema nookmoYeHuUs uHmepgbelicHbIx ueneu
5.3 Jlornyeckas opraHusaumsa cetu
5.3.1 CeteBasi agpecaLusi KOHTPONIepPoB

Kaxxgomy koHTponnepy MUK-52H, nogkntoyeHHOMY K ceTu, NpucBamMBaeTCs YHUKanbHbIN JTOrMYECKUn HOMep -
CeTeBOW afapec WUnuM Homep npubopa B ceTu. OTOT HOMep YCTaHaBNMBAETCS B MPOLECCE MPOrpaMMUpPOBaHUsSt Ha
YPOBHE KOHpUrypauum B npoueaype «CMCTEMHbIE NapaMeTpbl» (CM. pasgen. 7).

Mopsgok ceTeBbIX aapecoB B CETU HUKAK He CBA3aH C (PU3NYECKMM MOPSAKOM BKITHOYEHUS KOHTPOEpPOB.
CeTeBble agpeca MOryT ycTaHaBnuBaTbes B ntobon nocnegoBaTenbHOCTU UM UMETb MPOMYCKW.

Mpu ycTaHOBKe ceTeBbIX aApeCOB AOMKHbI BbINOMHATLCS CriegyoLlme npasmna:

* 3HaYeHWe CeTeBOro agpeca ycraHaBsnmBaeTcs B npegenax 0-255;

* KOHTpOSep, KOTOpbI y4yacTBYeT B OOMeHe, He OOMKeH umeTb ceTeBol agpec, paeHbin 0. Mpu N=0
KOHTpOINep NporpaMMHO OTKITIOYEH OT CETU, U HE pearMpyeT HU Ha Kakue 3arnpochl BHELLIHUX abOHEHTOB, HO NPU 3TOM
LLeNOCTHOCTb CETU COXpaHsaeTcs;

* MakcuMarbHOe YMCIO KOHTPOMnepoB, o6beanHAEMbIX OOHUM CETMEHTOM CeTU, He AOMMKHO npesbiwaTb 31.
Mpu ncnonb3oBaHMM MarucTpanbHbIX YCUNUTENEN KONMYECTBO KOHTPONNEPOB He JOIMKHO npesbiwaTth 250;

* B O[JHOW CETU He OOIMKHO ObITb ABYX 1N 6onee KOHTPONNEepoB, UMEIOLLMX OOUHAKOBBIN CETEBOW aapec.



5.3.2 Bo3moxXHOCTU 0O6MeHa uHdopmaLmen Mexay KOHTpossiepamMu

ObmeH uHdopMaumen Mexay KOHTPOMnepamu OCYLLECTBNSETCS Ha YpOBHE BbIXOAOB W/MNW napameTpoB
byHKUMOHanNbHbIX 61OKOB.

WHuumanuszaumio obmeHa uHgopmaumein mMexagy KOHTpornepamu NpousBOAWT MacTep-yCTPOMCTBO CETU —
KOMNbIOTEP MNW OPYrON KOHTPOMnep, Mnocbinas B CeTb CrneuuanbHyl LUMPOKOBELLATENbHYID KOMaHAy O Hadvane
ceteBoro obmeHa. KowmnbioTep (Mnu ApYron KOHTpPOMMep) SABMsAACb AWCNeT4epom ceTeBoro obmeHa, npoBoauT
CMHXPOHM3ALUMIO W KOHTpOnb Hag obmeHom no cetn. KoHTponnep (Aaucnetyep ceTeBoro obmeHa) [OOImKeH
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 (YHKLMOHaNbHbIe OMOKM 4epe3 ceTb Henb3d - [Ans TakouW CBA3N
UCMNOnb3yTCs OBa crneuunanbHbiX yHKUMOHanbHbIX 6rnoka: 6nok uHtepdericHoro BbiBoga LAN_OUT(04) n 6nok
uHTepdericHoro Beoga LAN_IN(03).

* Ecnu BbIXxogHble curHanbl Kakux-nmbo dyHKUMOHanNbHbIX OMOKOB AOIMKHbI MepefdaBaTbCa B Apyrue
KOHTpOnnepsbl, COOTBETCTBYIOLME BbIXOAbI (PYHKLMOHamNbHbLIX 610KOB N0 CTaH4apTHOM npoueaype KOHPUryprpoBaHus
NOAKNI0YATCH K BXoAaMu yHKUMOHanbLHoro 6noka nHtepdgencHoro seisoga LAN_OUT(04).

* Ecnun kakne-nnbo dyHKUMoHanbHble 6MoKn 0QHOro KOHTpomnnepa AOMKHbI MPUHUMATL CUrHarnbl OT ApYyroro
KOHTponnepa, Ux BXOAbl NO CTaHOAPTHOW KOHUrypaumm COeauHSIoTCA C Bbixogamu 6rnoka mHTepdencHoro seoga
LAN_IN(03).

* OanH hyHKUMOHanbHbLIM 6nok uHTepdericHoro Beoga LAN_IN(03) opraHusyeT cBA3b TONbKO C OL4HUM
dyHKUMOHanNbHbIM ~ OrokoM  uHTepdpenicHoro BeiBoga LAN_OUT(04) ppyroro kKoHTponnepa. Ecnu  gaHHomy
KOHTponnepy Heobxooumo CBA3aTbCA C HECKONbKMMM KOHTponfnepamu, B HEM HeobXoauMmo 3anporpaMMupoBath
HEeCKONbKO PyHKUMOHarnbHbIX 6rokoB nHTepdencHoro seoga LAN_IN(03).

« B dyHKkumMoHanbHOM 6noke wuHTepdericHoro BeBoga LAN_IN(03) yctaHaBnvBaeTcs ceTeBon agpec
KOHTpOnnepa-ucToYHrKa, T.e. TOro KOHTponnepa, oT KOTOporo ByAyT NonyyYeHbl AaHHbIE.

* B kaxxgoM KOHTponnepe MOXeT yCTaHaBnuBaTbcs Ntoboe Yucno yHKUMOHaNbHbIX Br10KOB MHTEPXENCHOTO
BBOAA-BbiBoAA. Kaxabli KOHTPOMNNep MOXeT nepefaBaTtb B CETb NPOM3BOJIbHOE KONMUYECTBO CUrHAmMOB.

B kauecTBe npumMepa Ha puc. 5.2 nokasaHa CBA3b ABYX KOHTPONEpOB, UMetoLLmx ceTeBble agpeca 05 n 11.

Mpn gaHHOW KOHUrypaunm:

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

2) Bxog 01 6noka nornyeckoro UM 6-OR(21) koHTponnepa Ne1 yepes ceTb noakntoyeH K Boixogy 01 6noka
nornyeckoro M 2-AND(19) koHTponnepa Ne2.

Bonee nogpobHo 6ubnmoTeka n onncaHve yHKUMOHarbHbIX GI0KOB, B TOM Yucrie 6r0KoB MHTEPMENCHOrO
BoiBoga LAN_OUT(04) n uHTepdpenicHoro Beoga LAN_IN(03) npeactaBneHbl B pyKOBOACTBE MO 3KCMfyaTaumu
MPMK.421457.005 P32.
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PucyHok 5.2 - Css3b d8yx KOHMPOIIIepos Yepes hyHKUUOHarbHbIe 6r10Kku UHMepgelcHo2o egoda-enieoda



5.3.3 Bo3MoXHOCTU 0GMeHa uHopmaLmeil MeXxay KOHTPOoINiepaMm U KOMMNbLIOTEPOM

MHnumanuszaumio obmeHa mHdoOpmaunen 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 MporpaMMUpyeMbiX PervcTpoB — napameTpoB (pyHKLUMOHanbHoro 6rnoka (cM. mMopenb 6rnoka
puc.4.5).

Mpn obmeHe WHMoOpMaLmen ¢ yHKUMOHanNbHbIM 6roKoM ykasbiBaeTcsa Homep 6roka, a npy obmeHe c
nporpaMMupyembiM1 PErMcTpamm - HoMmep perucTpa.

KoMnbioTep nocbinaeT KOHTPONepy 3anpoc Ui KoMaHay v nony4yaeT oT KOHTporepa COOTBETCTBEHHO OTBET
unn nopTeepxaeHve (cm. puc. 5.3). 3anpoc nockinaeTca KOMMbIOTEPOM MpU HEOOXOAMMOCTM MOMNy4uTb OT
KOHTponnepa (dyHKUMoHanbHoro 6rioka) kakyr-nmbo nHdopmMauumio.

3anpoc NAPAMETP Ne Per Mpr lug Bx Bwx Mpm OW OT

Otger A 8;;OOOOOO

v opy
@cy

Homanga 3ABIOAHHA BUXIO

PB

MonTeemkaeHne a\ O
ATESPHA one
v Y

A

KomneoTep

PucyHok 5.3 - Budbl coobweHuli npu cesi3u ¢ KOMAbOMepPoM

MonyyuB 3anpoc, KOHTPOSNEP FOTOBUT Tpebyemyto MHGOPMaLMIO 1 NepedaeT ee KOMMbIOTEPY B BUAE OTBETA.
KomaHga nocbinaeTcs KoMMbTEPOM MpY HEOBXOOAUMOCTU U3MEHMUTb NapameTpbl HacTpoiikv Grioka.
MonyynB KOMaHay, KOHTPOIMEP e UCMOMHSET U NepeaaeT KOMMNbITEPY NOATBEPXKAEHUE.

KomnbloTep npu o6meHe uHcpopmaumein c KOHTponsiepaMmu UMeeT psif, BO3MOXHOCTEN:

» 3anpocuTb 3Ha4YeHne curHana Ha fnodom Bbixode noboro 6roka B MoOOM KOHTpOepe.

» 3anpocuTb 3Ha4eHne noboro NnapameTpa HacTpowku noboro 6roka B NO6OM KOHTponnepe.

* \ameHnTb 3HadeHne nboro napametpa ntoboro 6roka B NobOM KOHTpoOnepe.

* OcyLecTBRATb MNYCK/CTON NPOrpamMMHOro 3agartymka.

+ 3anpocutb Hanuune owubok B Nwbom KoHTponnepe. lpu paboTe c onepaTMBHLIMKM NapameTpammu
KOMMNbIOTEP MOXET 3anpalumBaTb U U3MEHSATL TE Xe NapaMeTpbl, KOTopble HabnaaeT 1 U3MeHsIeT onepaTop, paboTas
C NMUEBOW NaHenNblo KOHTponnepa (cm. rn. 6).

5.3.4 Bo3MOXHOCTU KOMGUHUPOBaHHON opraHM3auMM o6MeHa MHopMaLmein Mexay KOHTpornepamm
M KOMNbLIOTEPOM

KomGuHnpoBaHHasa opraHusaums obMeHa, obbegnHAET BCce NpenmyLLecTBa ABYX NepBbIX CNOCOO0B CETEBOrO
obmeHa:

1) obMeH nHdopmaLuen mexay KOHTponnepamm (4epes KoMnboTep),

2) o6meH nHdopMaumen mexay KOHTponnepaMm n KOMMNbITEPOM.

Jlornyeckas opraHnsaumsa KOMOGMHMPOBAHHOTO 0BMeHa Mo CeTV MMeeT CrieayoLe BO3MOXHOCTU:

1) npn obmeHe wHopmMaumeln Mexay KOHTpornepamu (KOMMbloTep SBASETCA AMCMEeTYEepPOM CeTeBOro
obmeHa), - KOHTponnepsbl NepeaarT MHOPMALMIO MO CETU OT OGHOIO - APYrOMY C MOMOLLbIO (DYHKLMOHAaIbHbLIX G110KOB
ceTeBOro obmeHa,

2) paHHas nepegaBaeMas MHdMOpMauus (Mexagy KOHTponnepamu) no CeTu OKasblBaeTCd LOCTYMHOW WM
KOMnblOTEPY.

Taknm 06p830M, KOM6VIHI/IpOBaHHaF| opraHusauuna obmeHa npenocTtaBnAaAeT BO3MOXHOCTb cAeNnaTb ,CI,OCTyI'IHOVI
WHOpMaLMIO NpU ceaHce obmeHa MexXxay KOHTponnepamMmm cpady HEeCKOJ1bKUM aboHeHTaM ceTu: KOMNbOTEPY U
OAHOMY UM HECKOJTbKMM KOHTpOJ1nepam. YTo TemM cambiM COKpallaeT BpeMs A0CTyna K AaHHbIM U nepuoa obmeHa no
ceTun.



5.4 KoMMyHMKaLMOHHbIe PYHKLMN

CBsi3b KOMMbIOTEPA C CETHIO KOHTPOMIEPOB OPraHM3yeTcs Ha TPeX YPOBHAX: (PU3NYECKOM, NHEOPMALIMOHHOM
U TPaHCNOPTHOM.

Dn3nYeCcKUin ypoBeHb NpefHa3HavyeH Ans reKTPUYECcKon CBA3N Mexay KOMMbIOTEPOM U KOHTponnepamu. Ha
PU3NYECKOM YpOoBHE McMonb3yeTcs MHTepdenc RS-485. dusnyecknii ypoBeHb OpraHM3auum CeTU NpeacTaBlieH B
pasgene 5.2.

MHopmaLumMoHHbIN ypoBEHb NpuaaeT nepefaBaembiM cOOOLLEHMAM onpeaeneHHbln hopmaT nepegaBaeMoro
Kagpa: Ha nepegatollen cTopoHe fobaBnseT K coobLeHMAM aapec YCTPOWUCTBA, (PyHKLUMOHamNbHbIA KO onepaumm u
6anTbl KOHTPOMLHOM CyMMbl, @ Ha MPWEMHOW CTOPOHE BblAENSET AaHHbIE U KOHTPOMMPYET KOHTPOMbHYI0 CyMMY
coobueHus. Cmbicn coobLeHns Ha MHEPOPMaLIMOHHOM YPOBHE He pacLuMdpOBbLIBAETCS.

TpaHCnopTHLIN ~ ypoBEHb  (POPMUPYET CMbICNIOBOE  codepXaHue cooblieHnss npu  nepejade  u
pacLMdpOoBbLIBAET CMbICI 3TOr0 CO0BOLLEHMS NpU NpUemMe.

WHTepdenc koHTponnepa npefHasHayeH AN NporpaMMUpPOBaHUS U KOHUrypupoBaHus npubopa, ons
UCMOMNb30BaHNA B KavecTBe YyAaneHHOro KOoHTponnepa npu paboTe B COBPEMEHHbIX CETAX ynpaBneHus u cbopa
uHdopMauum (npuema-nepenaym komaHa n gaHHbix), SCADA cuctemax v T.M.

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

[ns paboTtbl Heo6x0AUMO HacTpPOMTb KOMMYHUKaLMOHHbIE XapaKTEPUCTUKN KOHTponnepa Takum obpasom,
4yTOOBI OHWM coBnagjanu ¢ HacTponkamu obmeHa AaHHbIMUM KOMMbIOTEPA U OPYrUX KOHTPOMNEpoB. XapaKTepuCTUKM
ceTeBoro obMeHa HacTpanBalTCA Ha COOTBETCTBYHLLEM YPOBHE KOHpUrypauum, cM. pasgen 7.

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

dopmMumpoBaHue 06nacTy nporpaMmMmMpyeMbIX PerMcTPOB KOHTPOepa npeacTaBneHo B pasgene 5.4.1.

KonnyecTtBo 3anpalumBaemMbix permcTpoB He AOIMKHO npesbiwaTh 16. Ecnv B kKagpe 3anpoca 3akasaHo 6onee
16 peructpos, koHTponnep MUK-52H B oTBeTe orpaHM4mMBaeT nx KONNMYECTBO A0 NepBbiX 16-Tn perncTpos.

Mpu nporpamMmmupoBaHMM C KOMMblOTEpPa HEOBXOOUMO KOHTPONMPOBaTb AManasoHbl M3MEHEHWUS 3HayYeHui
napameTpoB, yka3aHHble B Tabnuuax 4.1-4.2.

Ons obecneyeHnss MUHMMAnNbHOrO BPEMEHW peakumMnm Ha 3anpoc oT OBM B koHTponnepe cyliecTByeT
napameTtp - «Tamm-ayT Kagpa 3anpoca B CUCTEMHbIX TakTax KoHTpornnepa 1 Takt = 250 mkc». MuHumanbHO
BO3MOXHbIE TaliM-ayTbl A1 pa3nuMyHbIX CKOPOCTEW NprBeaeHbl B Tabnvue 5.1:

Tabnuua 5.1 - Tarim-ayT kKagpa 3anpoca

Bpems nepepnauv Tanm-ayr,
CkopocTb, 6ut/c Kagpa 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

Bpemsi nepefayuu kagpa 3anpoca - naketa 13 8-mu 6aiT onpenensieTcs COOTHOLLEHUEM
(roe: oavH nepepaBaeMbivi 6anT = 1 ctapt 6ut+ 8 6UT + 1cTon 6uUT = 10 6UT):

10 6uT * 8 banT
Tnepepaum = 1000 * ----------------mo-mo- , MCeK
V 6uTt/cek

Ecnun Habniopatotcs vacTele cbou npu nepefgade faHHbIX OT KOHTponnepa, TO HeobxoaAWMO YBENnuYUTb
3HayeHue ero Tanm-ayTa, HO NpU 3TOM YYeCTb, YTO HEOOXOAMMO YBENUYNTL BPEMSI MOBTOPHOrO 3anpoca ot IBM, T.k.
BCeraa Bpems NoBTOPHOro 3anpoca JomkHO BbiTh Gonblue TanM-ayTa KOHTpornnepa.



5.4.1 ®opmupoBaHMe obnacTu nporpaMMmMpyemMbIX PErMcTpoB

Ha pucyHke 5.4 npuBedeH npumep pacnpegeneHus 6asoBbiX agpecoB NapameTpoB (YHKLMOHAMbHBLIX
610KOB, YTO onpeaenseT ChOPMUPOBaHHYIO 06acTb NPOrPamMMUPYEMbIX PETMCTPOB KOHTPONepa.
Basoebld anpec Bnoka Ne 01 5

Bazoeeild anpec Bnoka N2 02 —»

Bazoeelil agpec Gnoka N2 05

Bazoeeild agpec Bnoka N2 03 —»

basossiin agpec bnoka Me 04

Bazoeeil anpec Bnoka N2 06 ——»

PucyHok 5.4 — lNpumep pacnpedeneHusi 6a3osbix adpecos napamempos

dopMupoBaHMe PerncTpoB OCYLLECTBNSETCA B MPOLECCe NMporpaMMUPOBAHUS MYTEM MPUCBOEHUS KaXKOOMY
yHKUMOHanNbLHOMY BroKy COOTBETCTBYIOLWEro 6a30BOro agpeca napameTpoB (CBOWCTB) B perMcTpoBon obnacTu.

MpucBoeHne 6a30BOro agpeca NnapaMeTpoB KaXaoro (yHKUMOHANbLHOro Grioka NpoM3BOAMTCS HA 2-M YPOBHE
nporpammMmupoBaHus (cMm. pasgen 7). [ns kaxporo 6noka, Ha4YMHas ¢ NepBoro, ykasblBaeTcs TOnbko 6asoBbI agpec
nepsoro ceoWcTBa (Ans OnokoB 6e3 ceowcTB 0asoBble agpeca He BblAENsATCH), Nocrnedylolime CBOWCTBA
BblOENATCA aBTOMaTMYecku, Ofs Kaxaoro cregytowero Onoka 6as3oBbii agpec 3anucbiBaeTcsi C Y4eTOM Yxe
cyluecTByloLMX agpecoB. Hanpumep: ana 1 6noka ¢ 4 ceoncteamu nepsbivi agpec byaet 0, a Ana cneaytowlero agpec
6ynet 0+4, To ecTb ero cBovcTea OyayT 3aHMMaTb perncTpbl ¢ 4 no N.

370 nos3eonseT 3admKkCMpoBaTb CBOWCTBA OMOKOB B perMcTtpoBon obractu, U nx agpecauusi (npsimas) B
JanbHenwem He bygeT 3aBUCETb OT U3MEHEHMWIA CaMOI NPOrpamMmbl.

KocBeHHasi agpecauusi (Homep 6rnoka — Homep napametpa unu HOMep BbIxoda) 3aBMCUT OT HOMepa,
KOTOpbI MpucBamBaeTcs GNoKy B Mpouecce MporpammmpoBaHns, U3MEHEHME 3TOr0 HOMepa, Hamnpumep, C LUenbio
W3MEHWUTb MOPSIAOK BbINOMHEHUS (YHKLUMOHAnNbHbIX Gnokos, OyaeT TpeboBaTb M3MeHeHus HacTpowviku B SCADA-
cucTteme.

5.4.2 MODBUS npoTtokon

5.4.2.1 ®opmart 6anTa, KOTOPbLIN NPUHMMAETCA U NepenaeTcA KOHTPoNNepaMmm crneaylowmn:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnaglumii 6ut nepegaeTcs nepBbIM.

Kapop coobuieHus npotokona Modbus:

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

lne k<16 — konunyecTBO 3anpalumBaembix pernctpoB. Ecnv B kagpe 3anpoca 3akasaHo 6onee 16 perncTpos,
koHTponnep MUK-52H B oTBeTe orpaHnyMBaeT Nx KONMYECTBO A0 NepsbiX 16-TM perncTpos.

5.4.2.2 Device Address. Agpec ycTpoicTBa



Appec koHTponnepa (slave-yctpowctea) B cetu (1-255), no kotopomy obparaetca SCADA cuctema (master-
YCTPOMCTBO) CO CBOMM 3anpocoMm. Korga yaaneHHbI KOHTPOrfep NocbifiaeT CBOM OTBET, OH pa3MellaeT 3TOT Xe
(cobCcTBEHHDIV ) agpec B 3TOM nore, YTobbl master-ycTponcTBO 3HaNO kakoe slave-ycTpoincTBO 0TBEYaET Ha 3anpoc.

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) Henpswvas agpecauus
04 YrteHne napameTtpos(Ne+1) Henpswvas agpecauus
16 3anvcbk NnapamMeTpoB Henpsimasi agpecauus
65 3anucb NnapameTpoB Mpamas agpecauus
74 YTteHue napameTpoB Mpsvas agpecaums
80 NHuumanumsaumna obmeHa no cetu
81 O6MmeH no cetn

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

Function DYHKLUMSA MeTop agpecauumu

03 UrteHune n 3anucb napameTpos (Ne+1)* Henpsawmas agpecauus
YrteHne pernctpos (Ne+200)**

16 3anncbk napameTpoB Henpsmas agpecauus
65 3anucb NnapameTpoB Mpamas agpecauus
74 YTteHue napameTpoB Mpsimas agpecaums
80 Mununanusauma obmeHa no cetu
81 O6meH no cetn

Moapo6HbI hopmaT hyHKLMOHANbHbBIX KOAOB OnepaLmn npeacTaeneH B pasgene 5.4.4.

* na yTeHus/3anucn 3HaveHuin napameTpos 6110KoB, HEOH6XOAMMO NCMONBL30BaThL CNeayoLLyto hopmyny:

MopsigkoBbIM HOMep 6noka*256+(1+((Homep napameTpa 6noka -1)*2))=PerucTtp ureHus/3anucu
CBOWCTB Grioka

Hanpumep, ecnu Heobxooumo cuuTaTh/3anucatb 3HaveHve napameTtpa SP (Homep cBorictBa 12) 6noka
USER(63) c nopsigKoBbIM HOMEPOM 2, TO Mo hopMyrne:

2*256+(1+((12-1)*2))=535
** Na YTeHns 3HavYeHnn BbIXog4oB 610oKOB, HEOBXOANMO MCMNOMNb30BaTh CrieayoLLyto opMyny:
MopsakoBbIn Homep 6noka*256+(Homep Bbixopga 6noka +200)=PerucTp YteHus Bbixopa G6noka
Ecnu Bbixoa 6rnoka — BeleCTBEHHbIN, TO 3TOT BbIXOA pe3epBuMpyeT 2-a peructpa, paccMoTpuMm mnpumep,

HeobXxoAMMO paccuuTaTb BCE PerncTpbl AN BbIXxoAoB dyHKUnoHanbHoro 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;
Bbixog OUT: 256+(5+1)+200=462
,rae (5+1) - 5 - Homep BbIxoga OUT;

1 — Bbixog OUT.SCAL — BeLLeCTBEHHbIV U pe3epBUPYET 2 PerucTpsbl.

5.4.2.4 CRC Check. None 3Ha4yeHUs1 KOHTPONbLHOW CYMMbI

3HayeHne 3TOro Mons - pesynbTaT KOHTPOMS C MOMOLLbI LMKNMYeckoro usbbiTovyHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne opmupoBaHus coobeHus (address, function code, data) nepegatoLee ycTponcTBo paccuntbiBaeT
CRC koa n nomewaet ero B KoHel coobueHus. lMpuemHoe yctpornctBo paccuutbiBaeT CRC koag npuHsitoro
coobueHna u cpaBHuBaeT ero ¢ nepegaHHeiM CRC kogom. Ecnn CRC koa He coBnagaeT, 9TO 03HAYaeT 4YTo umeeT
MECTO KOMMYHUKaLMOHHas owwmbka. YCTPOWCTBO He BbINOMHAET AEWCTBUMN U HE AaeT OTBeT B Crydvae OBGHapyxeHus
CRC owwmbku.



MocneposatensHocTb CRC pacyeTos:

. Cosur pesynbTarta Ha oguH 6uT Bnpaeo.

. Ecnu caBuraemein 6uT Hynb, NOBTOPUTL LWar 3.

O©CoONOUOTHAWN-=-

. 3arpy3ka CRC peructpa (16 6uT) egnHnuamm (FFFFh).
. Uckniovarowee UIN ¢ nepebiMu 8 6uT Baita cooblieHus n cogepxumbim CRC peructpa.

. Ecnn casuraemein 6ut = 1, nckniovarowee UINU copgepxmmoro peructpa ¢ A001h 3HadeHrem.

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

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

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

Korga CRC pa3smellaeTcs B koHUe coobuieHuns, mnaawmin 6ant CRC nepegaetcs 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 int crc;
unsigned char bit_counter;
crc = OxFFFF;
while ( number_byte>0 )
{
crc = *buff++ ;
bit_counter=0;
while ( bit_counter < 8 )

if ( crc & 0x0001 )

{
crc >>= 1;
crc "= O0xA001;

}

else
{

crc >>=1;
}
bit_counter++;
}
number_byte--;
}
return (crc);

//

//

//
//

//

//

//

//

(unsigned char *buff, unsigned char number_byte)

initialize crc

crc XOR with data
reset counter

shift to the right 1 position
crc XOR with O0xA001

shift to the right 1 position

increase counter

adjust byte counter

Final result of crc



5.4.4 ®opmat chyHKLUMOHANbHbLIX KOAOB Oonepauum

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

®yHKUMOHaNbHbLIA Koa onepauum 03

03 Read Output Reg Indirect Address

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 DatalLO (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 GanTa;
quantity — konM4ecTBO pPerncTpoB (ABYX GaNTHbLIX);
QuantityByte — konnyecTBO 3anpalumBaeMblx 6anT AaHHbIX (3aBUCUT OT TUNA AaHHbIX).

5.4.4.2 YteHue napameTpoB (Henpsimasa agpecauus)
®PyHKUMOHaNbHbIX 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 DataHI
7 CRC_LO 7 DatalLO
8 CRC_HI 8 CRC_LO
9 CRC_HI




5.4.4.3 3anucb napameTpoB (Henpsimasi agpecauus)
PyHKUMOHaNbLHbIN 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 (npsimasi agpecauus)
®DyHKUMOHaNbHbLIA 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

DatalLO

CRC_LO

CRC_HI

RESPONSE
OTtBeT

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHlI

DataQuantityLO

CRC_LO

0N/ {fwW|[N]|=

CRC_HI




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 cetn

®dyHKUMOHanNbHbIEe koAbl onepauuu 80, 81

80 InitEXCHANGE
81 EXCHANGE

80 InitEXCHANGE 81 EXCHANGE
QUERY RESPONSE
3anpoc OtBeT
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

Foe: «NOT USE» - npon3BonbHOE 3HaYeHNE.

XX

81
block_num
0
0
quantity
XX

XX

XX

XX

XX

XX
XX
XX
XX
XX
XX



5.4.4.7 3anucb CUCTEMHbIX PErMcTpoB
PyHKUMOHaNbHbIA 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
PaspellueHne nsmeHeHus OxFF Enable
3 LOAD(RAM)
3arpyska nporpammsl
4 SAVE(EEPROM)
CoxpaHeHne B EEPROM
5.4.4.8 YteHne cuCTEMHbIX PperucTpoB
®PyHKUMOHaNbHbLIA KoA 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 |QuantityHI 0 5 |DataLO
6 |QuantityLO 2 6 DataHI
7 |CRC LO XX 7 DatalLO
8 |CRC HI XX 8 |CRC LO
9 |CRC_HI




6 OnepaTuBHOe ynpaBrneHue
6.1 dnemeHTbLI onepaTUBHOrO ynpaBneHus

Onsa nyywero HabnoaeHUs U yrnpaBreHus TEXHONOrMYecknM npoteccom koHTponnep MUK-52H o6opynosaH
aKTUBHOW YeTbipexpaspsgHon undpoBor mHaMkKauven. [Ons oTobpaxeHuss M3MepsieMon BerMYMHbl UCMOoSb3yeTca
oucnnen NMAPAMETP, 3aganHon Toukun - aucnnei SABOAHHA, 3HauyeHns ynpaBnsiowero Bo3gencTens - aucnnen
BUXIO. JvueBass naHenb KOHTponnepa COAEPXWUT HeoOXOAuMMOe KOMMYECTBO KnaBuw  OOCHYXWMBaHWA 1
CUrHanu3auMOHHbIX CBETOAUOAHBLIX MHOWKATOPOB ANS PasfUYHbIX CTaTyCHbIX PEXMMOB U CUrHanoB. BHewHun Bua
NMLEBON NaHenNn 1 3NeMeHTOB ONepaTUBHOIO ynpasneHus koHTponnepa MUK-52H npueegeH Ha puc. 6.1.

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

Oucnnen KAHAI
L~

Owucnnen
NAPAMETP
NAPAMETP Ne Par Mpr kg Bx Bux Mpm O OT
p—
2 NoSwOOOO0OO @O0
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PucyHok 6.1 - QnemeHmbI orepamugHO20 yrpaesieHusl

6.1.1 HasHa4yeHue gucnneeB NMLEBOMN NaHenu

Oucnnen HasnauyeHue aucnnes
o NAPAMETP B pexume PABOTA nHanumpyeT 3HaveHue BbIOpaHHOW n3mepsieMol BENMUUYNHbI, Perynupyemon

BENMN4YUHbI N T.N.

B pexvnme NMPOrPAMMUPOBAHWE nHamumpyeT HoMep BbIGpaHHOro napameTpa.

e 3ABOAHHA B pexume PABOTA wuHAMUMPYET 3HaAyeHWe 3adaHHOM TO4YKM BbIOPAHHOTO KOHTypa
perynMpoBaHna Wnu 3HadeHue 3aJaHHOW TOYKM BblGpaHHOrO MPOrpaMMHOr0 3agaTyuka Wnu
[pyroe 3Ha4eHue TEXHOMOrMYecKkoro napameTpa.

B pexume NMPOMPAMMUPOBAHWE vHanumpyeT 3HayeHne napameTpa nporpaMMuUpoBaHns unu
KOHpurypauum.

e BUXIAO B pexume PABOTA uHOMUMPYET 3HAYeHWE YNpaBMsHOLWLEro BO3AEWCTBUS, MO4aBAaeMoOro Ha
aHanoroBbIA MM UMMYMbCHBIA BbIXOA, YCTPOWCTBA UMM CUTHaM MONOXEHUST UCMONMHUTENBHOIO
MexaHu3ma (B %) BblbpaHHOro perynsatopa. MHouuupyeT 3HayeHne yrnpasnsiowero Bo3aencTems
3ajaTymka BbIGpaHHON NONb30BaTENbCKOW NAaHENW MHAMKALMU U YNPaBeHUs.

B pexume [MPOrPAMMUPOBAHME Ha [aHHbI  guchnen  BbIBOOATCA  3HAYEHMs
BCMOMOraTesbHbIX MapameTpoB.

e KAHAN B pexume PABOTA wuHAMUMPYET HOMep BbIOPAHHOIrO KaHamna perynatopa, MporpaMMHOro
3afaTyvka, HoMep Mosb30BaTENIbCKOW NaHenu.

B pexume MPOrPAMMUNPOBAHWE nHavumpyeT HOMep YPOBHS NPOrpaMMUpOBaHUs.




6.1.2 Ha3sHauyeHue cBeTOANOAHbLIX MHAUKATOPOB

UHgukaTtop Ha3HauyeHue nHgukaropa

e Per Ceetutcsl, ecnu BblbpaHa naHens uHOUKauuu u ynpasneHus peeaynsmopom (PID(60),
PID_CAS(61), PID_IMP(62), D_PID(95) unu D_PID _1(96)).

MepeknioyeHne HoMepa PerynsTopa OCYLIECTBNSeTcs ¢ NomoLblo knasuw “Nekn T n “NekHd*.
MakcumanbHoe KoNMYecTBO perynsaTopos 3agaeTcs Npy nporpammuposaHun (He 6onee 9).

e Mpr CseTutcs, ecnu BbibpaHa naHesns UHOUKayuu U yrpaseHus npo2pamMMHbIM 3adamyukom (m.e.
pyHKUuoHasnbHbIM briokom TM_PRG(57)).

MepeknioyeHne HomMepa MNPOrpaMMHOrO 3agaTyMka OCYLLECTBMSETCA C MOMOLLbI  KNaBuLL
“NekHT* 1 “Neknd“. .

o lHpg CseTutcs, ecnu BblbpaHa ronib3o8ameribckas naHesb UHOUKayuu u yrnpasneHusi. indopmaums
W ynpasneHne onpeaenslTcs nonb3osaTternieMm npu nNporpammyMpoBaHnn B PYHKLMOHANbHOM
onoke USER(63).

e Bx CeeTtuTtcs, ecnv BblbpaHa naHesib UHOUKayuu 8xo008 yHKLMOHAbHbIX GrIOKOB.

e Bux CeeTtuTcsl, ecnu BbibpaHa naHesib UHOUKayuu 8b1x0008 PyHKLIMOHamNbHbIX GITOKOB.

o Mpm Csetutcsl, ecnu BblbpaHa maHesb UHOUKauuu U pedakmupoeaHus — napamempos
yHKUMOHanbHbLIX 6/10KOB. (CM. Takke N.7.2.1.4).

o OLL Ceetutcsa B pexume NMPOMPAMMUPOBAHUME n muraet B pexume PABOTA npu Hanuumim
OLUINBOK MPOrpaMMmUpPOBaHUS.

e OT Ceetutca Tonbko B pexume NMPOMPAMMUWPOBAHUME, ecnu cyliecTByeT CUCTEMHbIN UNn
nporpammupyembin OTKASB (cm. pasgen 7.2.1.7 — KoHTpornb 0TKa30B).

° ) CBeTuTcs, ecnv NporpaMMHbBIN 3aaTyMK HaXOAMTCS B pexume "padoTa”.

o CBeTuTcs, ecnm NporpaMMHbIN 3a4aT4yMK HaXOAUTCA B pexume "oxuaaHue" unm "octaHos".

om CBeTuTCs, ecnm NporpaMMHbIN 3aaT4mK HaxoauTcsa B pexume "cton" nnm "KoHew, nporpammbl”.

o KY CseTutcs (B 3aBUCUMOCTY OT BbIBPAHHON CTPYKTYPbI perynstopa), ecnv perynsatop HaxoauTcs B
KackagHOM pexume yrnpasreHus.

o JIY CBeTuUTCS, ecnu perynsaTop HaxoauTCs B NIOKaNIbHOM peXvme yrnpaBreHust.

o PY CBeTuTCs, €cnv perynatop HaxoauTCsi B PYYHOM PeXumMe ynpaBreHusl, U He CBETUTCS, ecnu
perynsTop HaxoAUTCs B aBTOMaTUYECKOM pexvme ynpasreHns.

o CY CBeTuTCs, ecnu perynaTop HaxoAuTCs B criedsllem pexume ynpasnenus (tracking).

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

o P CeetuTtcs, ecnu koHTponnep MUK-52H Haxogutca B pexxume MPOMPAMMUPOBAHUE.

eolH MwuraeT, ecnvm NPOMCXOAUT Nepefava AaHHbIX N0 MHTEPdENCHOMY KaHany CBA3M.

e A (aucnnen
MAPAMETP)

CBeTuTCSsl, eCcnu 3HadeHne BbIOPaHHOW U3MEpPSIEMON BENUYMHBI MPEBbLILLAET 3HAYEHME YCTaBKU
curHanmsaumm otkrioHeHnsa MAX.

e V (aucnnen
MAPAMETP)

CBeTutcs, ecnu 3HayeHue BbIOpPaHHOW WM3MepPSeMON BeNMYMHbI MEHbLUe 3Ha4YeHUs1 YCTaBKM
curHanunsaumm otknoHeHms MIN.

e A (aucnnen
BUXIA)

CeeToguoaHbin nHamkatop coctosHus kniova BOJIbLUE mMnynbCHOro vnu Tpexnos3vumoHHOro
perynatopa. CBeTuTcsa npu BrktodeHHoM kntode BOJIbLUE.

e V (aucnnen
BMXIO)

CBeToanoaHbIn nHamkaTop coctosiHmsa kntoda MEHBLUE umnynbCHOro nnm Tpexno3vumMoHHOro
perynatopa. CeeTuTcs npu BkNoYeHHOM kniove MEHbLLE.




6.1.3 HasHauyeHue knaBuw

KnaBuwa

HasHayeHue knaBuLIn

e [U] MeHio

B pexume PABOTA ¢ nomoLLbl0 A4aHHOW KNaBWULLKM OCYLLECTBMNSETCS MepekrnioyeHne naHenen
PEXNMOB MHAMKaALMU 0BO03HAYEHHbIX CBETOAMOAHBIMU MHAMKATOpPaMMu, PacrofioXeHHbIMU Nog
oucnneem 3ABOAHHA. Kaxpgoe Haxatve knaBuwm MEHKO npvBogut K nepekntoyeHuto 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 TMPOTPAMMUPOBAHUWE paHHasa knaBuwm BbINOAHAET (YHKUMIO OTMEHbI
BbIMOMHEHHbIX 4EACTBUI, OonepaLumi.

o [¢] Bein

KnaBuwa npepgHasHaveHa Ansi NOATBEPXOEHWUS BbINOMHSEMbIX AEWUCTBUIA, onepauuin u ans
dvKcaumm BBOAUMBIX 3HaYeHW. Hanpumep, noaTBepxaeHue nepexopa M3 aBTOMAaTUYECKOro
pexuma paboTbl B PeXMM PyYyHOro yrnpasreHuss U obpaTHo, dukcauusi BBOAa M3MEHEeHHOW
3a[jaHHON TOYKM, MPOABMKEHME MO YPOBHSIM NPOrpamMMUPOBaHUS 1 T.1.

o [NekH 1]

KnaBuwa npegHasHavyeHa Onsl MBMEHEHWUs MHAMUMPYEMOTO KaHana (BXoga, perynsropa, Lara
NnporpaMMHOrO  3afaTyvMka) B CTOPOHY YBenuueHus. B pexuMe  KOH(UrypupoBaHus
ncnonb3yeTcs 4SS HACTPOWKM YCIOBUI NEPEXOA0B NPOrpaMMHOro 3aaaTyvka.

o [NekH 4]

KnaBuwa npegHasHayeHa ANsi M3MeHeHUs WHAMUMPYeMOoro kaHana (Bxopa, perynsitopa,
NporpaMMHOro 3afaTyvka) B CTOPOHY YMEHbLUEHWS.

e [P/A]

e Kaxpgoe HaxaTWe KnaBuLUW Bbi3blBAaeT Mepexos perynsaropa M3 aBTOMaTUYecKoro
pexuma paboTbl B peXMM PYYHOro ynpasneHuss 1 06paTHO (COBMECTHO C HaXXaTUeM KrasBuLLm
[¢], ans noaTeBepxkaeHUs BLINOSHEHUS! onepaumy nepexoaa).

e Takxe, ecnv BbibpaHa naHenb MHAMKALUM COCTOSIHWS NMPOrpaMMHOro 3agaTtyuka, aTow
KnaBuLLE MOXHO MepeBecTV NporpamMHbIA 3agaTyuvk B pexum "pabota”, "oxugaHue" unu
"cton".

e [3aBa.]

KnaBuwa npegHasHayeHa A Bbi3oBa MHAULMPYEMOrO 3HAYEHUS BHYTPEHHEN 3a4aHHON TOYKMN
ana pegaktupoBaHua vnn Onda nepekntovYeHua pexmMoB 3aaHHbIX BEeJTUYUH.

o [A] 3Hau.

Knaeuwa "Gonbwe". Mpu kaxgom HaxaTuM STOW KNaBULLIM OCYLLECTBIISAETCHA YBENUYEHWEe
3HaYeHUN, 3a4aHHOW TOYKM, BbIXOAHOIO CUrHana ynpasneHus (ynpaBnsiowero BO34eNCTBUS)
UNM 3HayeHnss usMeHsiemoro napameTpa. [pu yaepXvBaHUM 3TOW KNaBULIK B HaXaToMm
NOMOXEHNN YBENUYEHNE 3HAYEHUI NPOUCXOONT HENPEPLIBHO.

o [V] 3Hau.

Knasuwa "meHblie". lMpu KkaxaoM HaxaTuu 3TOW KNaBULLM OCYLLECTBNSAETCH YMEHbLUeHue
3HaYeHU, 3adaHHOM TOYKM, BbIXOOHOrO CUrHana ynpasreHus (ynpaBnsiollero BO3OencTBUSA)
UNM 3HaYeHUs un3MeHsemMoro napameTpa. [lpu yAepXuBaHWM 3TOW KMaBUWKW B HaxaToM
MOMOXEHNN YMEHbLUEHWNE 3Ha4YEHNIN NPOUCXOANT HEMPEPLIBHO.

M3meHeHVe 3HaveHun BbIBOAMMBIX Ha pasnuuHble gucnnen (UMdpoBble MHOAMKATOPbLI) NPEACTaBreHO Ha

pucyHke 6.3:
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PucyHok 6.3 - UsmeHeHue 3HadeHUU Ha pa3nuyHbix oucnnesx




6.2 OnepaTMBHOe ynpaBfieHMe KOHTYpamMu perynupoBaHusl

6.2.1 O6wue npaBuna

Onsa Toro, 4To6bI BECTU ONEepaTUBHOE yrnpaBrieHne KOHTYpoM perynupoBaHus koHTponnep MUK-52H gomnxeH
6biTe NnepeBefeH B pexum PABOTA. Tak xe gormkHa 6biTb BblibpaHa naHenb MHOWKaLUW PErynsTopoB — CBETUTCA
nHgukaTop PET.

B koHTponnepe MoxHO opraHu3osaTb OT 0 40 9 KOHTYPOB perynmpoBaHus.

OnepaTvBHOE ynpasneHne BegeTcs no n3bmpaTtensHoOMy NPUMHUMMY: BbiBpaeTcs HOMEp KOHTypa U A5 Hero
KOHTPOSNUPYIOTCA U U3MEHSIOTCS PeXMMbI, NapaMmeTpbl U curHanbl. McknioveHne coctaBnseT Mullb KOHTPOMb OLWMGOK,
KOTOpbIV BeAeTCs ANA BCEro KOHTponnepa B LEnom.

6.2.2 JlnueBas naHenb

JlnueBas naHenb NpegHasHayYeHa ONs onepaTMBHOMO YNpaBfieHUs KOHTYpamMu peryrimpoBaHna U COOEepXUT
HeobxoanMble CBETOAMOAOHbIE, LMdpoBble MHAMKATOPbLI U KnasuaTypy.

JIlnuesas naHenb koHTponnepa MUK-52H B pexrme onepaTtMBHOIO yrnpaBrieHUs KOHTypamMu perynupoBaHus
npencrasneHa Ha puc.6.4.

Howmep perynsatopa, ~WHaukaTtop
NpOrpaMMHOro PEl(MaHenb
3afaruMka umm | perynsitopos)
Nnosib3oBaTENbCKON
naHenn HAPAMETP-‘.\ ow Pce:’r rg |51 % 361 %M o.m ?1 _ VHamkaTopbi
Qny  Nekd. Mew o 3Hau. pexunmos
Tekywiee 3HadeHue 1 OPv @ > ynpaBneHus
perynupyemoro .CY .

napameTpa SABJIAHHH BUXIO s ‘ r 3"“
(- $00 0
— AN 1T

3HauyeHve 3aaaHHoOM
TOYKN

e
e~ A WV

BkntoueHus BkntoveHus Knasuwin
BbIXOAHOTO curHana  gmioya MEHBLUE kntoya BOJIbLUE
perynatopa UMMYIbCHOTO UMMYMNbCHOTO

perynstopa perynsTtopa

PucyHok 6.4 - [luyesas naHesb 8 pexxumMe ornepamueHo20 yrpasieHuss KOHmypamu peaynupoeaHusi

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

Ha uetbipexpaspsagHbii gucnnen NMAPAMETP BbiBOOUTCS Tekyllee 3HavyeHue perynupyemoro napametpa.
[Ba cBetoamoaHbix vHankatopa ¥ 1 A B 3TOW rpynne CUrHanuM3npyrloT o cpabaTbiBaHMM CUrHanuvsaumm BbixoAa
WHOMLMPYEMOro napameTpa 3a yCTaBku "MeHbLue" unu "éonbLe”.

Ha yeTbipexpaspsagHein aucnnen SABOAHHA BeiBOAUTCS Tekylee 3HaYeHNe 3a4aHHOM TOYKMN.

Ha TpexpaspagHeii aucnnen BWIXIO BbiBOAMTCA 3HayeHWe curHana Ha BbIxode perynaTtopa. [lsa
cBeToauoaHbiXx uHAvkatopa V¥ 1 A B 3TOW rpynne CUrHanusupylT o cpabaTbiBaHUMM BbIXOOOB MMMYIIbCHOMO
perynatopa B HanpasneHum "MeHbLue" nnu "éonbLue”.

YeTbipe CBETOAMOLHbBIX MHOMKATOPA «PEXUM YNpPaBreHUsi» yKkasblBatoT, B KAKOM pexume paboTaeT KOHTYp:
KY — kackagHoe ynpasneHue,
JTY — nokanbHoe ynpasneHue,
PY — pyyHoe ynpasneHue,
CY - cnepsuiee ynpaBneHue.

JlnueBas naHenb umeeT 8 knaBwL, C MOMOLLbLI KOTOPbIX BeAETCS OMnepaTvBHOE YNpaBrieHue KOHTypamu
perynupoBaHusi.



6.2.3 U3meHeHMe pexxuMoB paboyero ypoBHS, YPOBHM 3aWmnTbl paGoyero ypoBHsl

Ha paboyem ypoBHe BO3MOXHO M3MeHeHMe pexuma paboTbl perynsatopa — OCylecTBMeHue nepexoga w3
aBTOMAaTM4eCKOro pexuma ynpasneHus (kackagHbii — KY 1 nokanbHbein - JIY) B pydHon pexum ynpasnexus (PY) un
obpaTHO, OCYLLEeCTBNSATb M3MEHEHWEe 3HAaYeHNs1 3aJaHHOM TOYKM, M3MEHATb 3HaYeHne ynpaBnsioLLero Bo3gencTaus (B
PYYHOM pexvMe yrnpasrneHus perynsatopom).

MmeeTcs ypoBeHb 3aliuTbl ANl U3MEHEHUS pexuMMoOB paboTbl paboyero ypoBHs. Ecnu onepatop He
nodmeepxxdaem CBOUX OEUCTBUI HaxaTueM knasuwm [¢], To AaHHble AeiCTBMSI onepaTtopa BOCMPUHUMAOTCSA Kak
HeBEpPHOE AEUCTBME UMW CryvyaHOe MepekniodeHne pexuma paboTbl. ITO U NPEeACTaBrsiET ypo8eHb 3alyumbi OT
Cry4anHOro nepeknoyeHust 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, umeetca 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 - aBTOMAaTUMYECKWii (KackafHblil, JoKalbHbI) WU py4YHOW sIBRsieTcs
3arnoMuHaeMbiM cocmosiHueM. ocne BKMOYEHUA MUTaAHUA PerynaTtop HaxoauTCA B TOM PeXuMme, B KOTOPOM OH
HaXO4WICS Ha MOMEHT OTKITHOYEHUS.

KackagHbln pexvm paboTbl perynatopa BbiGupaeTcs npu COOTBETCTBYIOLLENW KOHUrypauum CTpyKTypbl
dyHKUMOHanbHoro 6roka BeIbpaHHOro perynsTopa.

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

Bbibop pexuma ynpaBneHus: pydyHon PY, nokanbHbid J1Y, kackagHbin KY ocyuiecTBnsieTcs Haxatuem
knaesuiwm [P/A] Ha nuueBoi naHenu perynsatopa C Mocrneayllmm Haxatvem knasuwm [&]. Mepexon ns pyvHoro
pexuma ynpaeneHuss PY B kackagHbii KY 6rnokupoBaH, ¥ BO3MOXEH TONbKO Mocrie Bbibopa NokanbHOro pexvma
ynpaeneHus Y. briok-cxema nameHeHns pexumos paboTbl NpeacTaBneHa Ha puc.6.5.

KackagHbin pexum
ynpasBrneHust
(MnpukaTtop 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
[}
|
1
pexum pabomsl : ynpaeneHus
1
1
[}
1
1
1
1
1
1
1
[}
1

PucyHok 6.5 — Briok-cxema usMeHeHUs1 pexxumos pabomel

BbiGop pexuma ynpaBrieHus COnpoBOXAAETCS CBEYEHUEM COOTBETCTBYHOLLErO0 CBETOAMOAHOIO UHAMKaTopa
Ha NuLeBoV NaHenu npudopa:

- B KackagHoM pexwvme ceetTutcsa nHamkatop KY,
- B TOKanbHOM pexume cBeTuTcs uHaukatop 1Y,
- B PY4HOM pexume ceeTuTcs nHamkatop PY.



6.2.3.2 ABTOMATM4YeCKUM KacKagHbIA UNU NOKaNnbHbLIA PeXUM paboThbl perynsTopoB

Mepexop Ha py4yHOM peXum paboTbl

ABTOMaTN4YeCKNUMn

KacKafiHbIA Unu
JNIOKanbHbIN

pexum paboTbl
O vry

@ [P/A]

L¥ py
@ [J]
@ ry

YpoeeHb
3awumsl

e B aBTOMaTM4eckoM KackagHOM WIM NOKanbHOM pexunmve pa60Tb| perynatop ynpasndaet
06BbEKTOM perynmposaHua cornacHo Bbl6paHHOFO 3aKOHa perynmposaHua n C
COOTBETCTBYIOLLMMWN HACTPONKaMn Nofb3oBaTens.

e B aBTOMaTtu4eckom pexunme paboTbl MHankatop PY Ha nuuesor naHenu noraweH. Ceetutca
oavH m3 uHaukatopoB JTY wunu KY, B cOOTBETCTBMM C BbIGpaHHbIM Ha OaHHbIA MOMEHT
PEXMMOM.

e [Ina nepexoda B pyy4HOU pexuMm ynpasneHuss Heobxoaumo HaxaTb knasuwy [P/A] Ha
NMLUEeBON NaHenu perynatopa.

e lngukatop PY Ha nuueBon naHenn Ha4yMHaeT Murathb.

e Ecnu onepatop Haxan knasuwly [¢'] B npouecce muraHust uHgukatopa PY (npubnusutensHo
10-15 cekyHA) — Npou3onaeT ghukcayusi 8bI6GPaHHO20 pexuma N Perynstop nepenaeTt B pexum
py4HoOro ynpaeneHwusi, uHamnkatop PY 6yaet cBeTuTbecs — 4To OyaeT B AanbHeneM ykasbiBaTb
Ha py4HOW pexum paboThbl.

e Ecnin onepaTop He nodmeepxdaem CBOVX AENCTBUI HaxaTvem knasuwm [¢], To aaHHble
[efcTBUS  onepaTopa BOCMPUHMMAIOTCS Kak HeBepHoe [OeUCTBME WM cryyaiHoe
nepekmoyeHne pexmmMa padoTbl.

e OTO 1 NpeacTaBnsieT ypoeeHb 3aujumbl OT CIy4yaiHOTO MEPEKITIYEHNs pexuMa paboTsl,
nHavkatop PY nepectaHeT muraTb M MoracHeT, a pPerynatop OCTaHeTCs B aBTOMAaTU4eCKOM
pexume yrnpaBneHust — KackagHoM UMW NoKanbHOM.

6.2.3.3 Py4HOW peXum paboTbl perynsitopos

Mepexoa Ha aBTOMaTUYECKUIA NTIOKaNbHbIN PEXUM PaboThl

Py4yHoW pexum
pa6oTbl

O ky
O ny
® py

@ [PIA]

KY
ny
PY

= [¢]

O xy
® ny

O py

YpoeeHb
3awumsl

e B py4yHOM pexume paboTbl onepaTop ¢ NULEBON NaHenu ¢ nomoLlbto knaeuw [A] “6onbLue”
n [V] “meHblie”, ynpaBnsieT BbIXOOOM perynsatopa, TeM cambiM (QOpMUpYeT 3HaYeHue
ynpaBnsioLLero BO3AencTems, NogaBaemMoe Ha UCTONHUTENbHbIA MeXaHU3Mm.

e ViHgvkaTop PY Ha nuueson naHenu ceetutcs. Mngukatopel KY n JTY He cBeTaTCA.

e [Ina nepexoda B aBTOMAaTUYECKUI JIOKaslbHbIU PEXUM yrpaBreHus Heobxoaumo 0saxobl
HaxaTb knasuwy [P/A] Ha nuueBol naHenu perynaTopa.

e VHgukatop JY Ha nuuesoi NaHenu HadMHaeT MUraTtb, ecrn onepaTop Haxan knasuwy [&]
B npouecce mwuraHusi uHgmkatopa JY (npubnusutenbHo 10-15 cekyHag) — npowmsonget
ukcayus 8bibpaHHO20 pexuma W perynaTop nepevgeTr B PEeXuMM aBTOMaTUYeCcKoro
JI0KanibHO20 ynpaBneHus.

e VHaukatop PY noracHeT u 3acBetutcs uHamkatop JIY — 4to Oynetr B AanbHenwem
yKasblBaTb HA aBTOMATUYECKUIN JTOKasIbHbIU PEXUM PaboThl.

e Ecnin onepaTop He nodmeepxdaem CBOVX AEWCTBUI HaxaTvem knasuwm [¢], To aaHHble
[ecTBUS  onepatopa BOCMPUHMMAIOTCS Kak HeBepHoe [OeUCTBME WM CcryyaiHoe
nepekmoyeHne pexmmMa padoTbl.

e OTO U NpeACTaBnseT yposeHb 3auwjmbl OT CIy4yalHOro NepeknioyYeHnss pexuma paboTsl,
nHavkatop JY nepecTtaHeT muraTb M MOracHeT, a Perynstop OCTAHETCH B PYYHOM pexume
ynpasreHus.



6.2.3.4 ABTOMATM4Ye€CKUM NOKarbHbIA PEXUM paboTbl perynaTopoB

Mepexon Ha aBTOMATUYECKUIN KacKkagHbIN peXxum paboThbl.

ABTOMaTN4YeCKNUMn

NOoKanbHbIN
pexum paboTbl

O xy
® ny
O py

@ [P/A]

? KY
ny
O py
e [¢]
@ kv

O ny
O pry

YpoeeHb
3awumsl

HNHAukayus

e B aBTOMATMYeckoM IOKanbHOM pexume paGoTbl perynatop ynpaenseT OGBHEKTOM
perynMpoBaHusi COrMacHO BbIGPAHHOTO 3aKOHa PErynMpoBaHUS M C COOTBETCTBYHOLLMMU
HacTporkaMu Nonb3oBaTensi.

e ViHgvkaTtop J1Y Ha nuueBon naHenu ceeTutcs. MiHgmkatopbl PY n KY He cBeTaTcs.

e [InA nepexoda B aBTOMATUYECKUA KackalHbIlU PEXVM ynpaBfieHns HeoOXOAUMO mpuxobi
HaxaTb knasuwy [P/A] Ha nuueBol naHenu perynaTopa.

e Muaukatop KY Ha nuueBoii naHeny HaymHaeT Muratb, eCcnv onepartop Haxan knasuwy [¢'] B
npouecce muranua niaukatopa KY (npubnuantensHo 10-15 cekyHa) — npousonaeT ghukcayusi
8bIbpaHHO20 pexuma W perynsatop nepenaetr B pexuMm aBTOMAaTUYECKOro KackaOHOo20
yrnpaBneHust.

e UHaukatop JY noracHeT u 3acBetutcs uHamkatop KY — 4yto Oyget B AanbHenwem
yKa3blBaTb Ha aBTOMAaTUYECKUI KacKkaOHbIl pexum paboThbl.

e Ecnu onepatop He nodmeepxdaem CBOWX AEUCTBUIA HaxaTveMm knaeuwu [¢], To AaHHble
OencTBuMa  onepatopa BOCMPUHUMAOTCA Kak HeBepHoe [AelcTBMe wunuM  criyyamHoe
nepekntoyeHne pexuma paboTsbl.
e OTO ¥ NpeAcTaBnseT yposeHb 3aujumbl OT CRy4aMHOro NepeknioyeHns pexumma paboTsl,
nHgukatop KY nepectaHeT muraTb M MoracHeT, a perynsitop ocTaHeTcs B aBTOMaTU4eCKOM
NoKanbHOM pexvme ynpasreHns.

e B kackagHOM perynsitope vHaukaums napameTpoB Master ocyllecTBnsieTcs npu nepexoge
Ha KackagHoe perynupoBaHue (ceeyeHue ceetoamnoaa KY), a Slave Ha nokanbHom (cBeyeHue
ceeToavoga J1y)



6.2.4 U3meHeHMWe 3Ha4YeHUs 3aflaHHOWN TOUKU PerynsiTopos

Ons Toro, 4To6bl M3MEHUTL 3a@aHHY0 TOYKY KOHTypa perynupoBaHusi koHTponnep MUK-52H pomkeH ObiTh
nepesegeH B pexum PABOTA. Tak e pormkHa OblTb BbiOpaHa naHenb WHAMKaLWMW PerynstopoB — CBETUTCA
uHaunkaTop PEl. Ha gucnnen MAPAMETP BbiBOAWTCS 3HaYeHUEe n3mepsieMon BenuuuHel, a Ha gucnnen 3ABOAHHA
— 3Ha4YeHue 3aaHHOW TOYKM.

B perynatope nmeeTcs 3agaHHas TOYKa, UCMONb3yemasi TONIbKO B aBTOMATUYECKOM pexnme ynpasnenus. o
OTHOLLEHMIO K PYHKLMOHaNbHOMY BIOKY perynmpoBaHus 3afaHHas Touka perynsitopa MoXeT ObiTb BHYTPEHHEW Wnu
BHELLUHEMN.

BHyTpeHHsAs1 3afjaHHas Touka M3MeHsieTca C nuueBon naHenu npubopa. 3HayeHue BHYTPEHHeN 3agaHHON
TOYKN SBMSETCS 3arnoMuHaeMbiM 3HayeHueM. [locne BKMIOYEHVUS MUTaHUS perynaTop HadvHaeT paboTy C TeMm
3Ha4YeHneM 1 ¢ TeM BUAOM 3aaHHOW TOYKU, KOTOPOE BbINO HA MOMEHT OTKIIOUYEHNSI.

BHellHs19 3apgaHHasa Tovka perynsatopa MOXET 3adaBaTbCsl, HanpuMep, ¢ BHELLHEro aHanoroBoro Bxoga unu
dopmMmmpoBaTtbes ApyruM  yHKUMOHanbHeiM 6nokom. lMpu BbiGpaHHOM Buae 3agaHHou Todkm kak BHELIHAA
BO3MOX€EH TONbKO ee koHTponb Ha gucnnee 3ABOAHHA, nameHuTb ee 3HadyeHMe C NULEBON NaHenu perynsatopa
HEBO3MOXHO.

BHYTPEHHAA (JIOKAJIbHAA)
3aAaHHaA TOYKa

BHELLUHAA

(AUCTAHLIMOHHAR) Bbixopn BHYTpeHHero 3agatymka
3aflaHHas To4ka 3aBpg /

Hanp. Bxoa Al2 AY

BXOAHOW curHan

3HauyeHue 3a4aHHON TOYKU
3apaHue perynsitopy

PucyHok 6.6 — briok-cxema ¢hopmuposaHusi BHympeHHel unu gHewHel 3adaHHOU MOYKU
Mpoueaypa N3MeHeHUs 3Ha4Y€HUA BHYTPEHHEN 3a4aHHOW TOUKU

e [1pu BbIGpaHHOM perynaTope BblOpaTb COOTBETCTBYHOLLMIA PEXUM UHAMKALUA U3MEHEHMS
3aaHHOM TOYKU.

= [3aBa] o [1ns1 N3MEHEeHNs1 3HaYEeHUs1 BHYTPEHHEN (MOKanbHOWN) 3aaHHOM TOYKN HEOOXOANMO HaXaTb
knasuwy [3aBa).

e Ha nuueBon naHenun HauynHaeT muratb gucnnen SABOAHHA. Ha paHHom stane npum

015.0 << muratowem gucnnee 3ABOAHHSA Bo3MOXHO u3MeHeHMe 3HayeHus BHYTPEHHeN 3adaHHoW
TOYKMN.
= [A] e C nuvueBoW naHenu ¢ nomolubio knasuw [A] “Gonbwe” u [V] “MeHblue”, YyCTaHOBUTL
= [V] HeobXxoaMMOe 3HayeHne BHYTPEHHeW 3afaHHOM TOYKM, WHOWMLMPYEMOW Ha Jucnnee
3ABOAHHA.
9
e Ecnn onepatop Haxan knasuwy [&] B npouecce muranus aucrnnes 3ABOAHHSA
& [&] (npubnuantensHo 10-15 cekyHa) - perynatop nepengeT Ha PeXum ynpasBreHus ¢ HOBbIM

3Ha4YeHNeM BHYTPEHHeN 3a4aHHON TOYKU.

YpoeeHb e Ecnu onepatop He nodmeepxdaem cBoux AenUcTBU HaxaTuem knasuwm [¢] B npouecce
3awumsl murasus nHgukatopa J1Y (npubnusutensHo 10-15 cekyHa), TO AaHHbIe AEVCTBUS onepaTopa
BOCTPUHUMAIOTCA KaK HeBEpPHOe AeNCTBME UMK CyvaliHOe U3MEHEHNE 3HaYeHMS.

e OTO U NpeACTaBnsAeT ypo8eHb 3awjumbl OT CIy4aHOro N3MEHEHWUSI 3HaYEeHNs1 BHYTPEHHEro
3agaHusl, nHgukatop JY nepecrtaHeT muratb U HA4YHET CBETUTLCS, @ PerynsaTop BEpHeTCs B
paboTy C NPEXHUM 3HAYEHNEM BHYTPEHHEN (NoKarnbHOM) 3afaHHON TOYKU.

MpumeyaHue. MNMpu M3MeHeHUU 3adaHHOW TOYKM perynsaTopa AEeNCTBYIOT PEXUMbl YCKOPEHHOrO M3MEHeHMs
3HayYeHun — cMm. puc.6.3.



6.2.5 U3meHeHMue 3Ha4YEeHUs yNpaBnsaoLWero Bo3gencTBums

o [1nN51 U3MEeHeHWs 3Ha4YeHNs yNpaBnsioWwero BO3AEWCTBUS PErynsaTop AOMKEH HaxoauTbCs B
PYy4YHOM pexume ynpasnenusi. Ecnu perynstop Haxogutcs B aBTOMaTU4ECKOM pexume, ero

® Py Heobxo0aMMO NepeBecTn B PyYHOW PeXuM ynpasneHus — cM. pasgen 6.4.1. Mugukatop PY Ha
nvueBoK NaHenu ceeTuTcs. BbibpaH py4Hol pexum ynpasneHus.

= [A] e B pyyHom pexume paboTbl onepaTtop C fMUEBOW MNaHenu C MomoLlbio knasuw [A]
= [V] “conbwe” n [V] “meHblue”, ynpaBnsieT BbIXOAOM perynsatopa, TeM cambiM OpMUpyeT
3HayeHWe ynpaBnsloLWero BO3AENCTBNS, NoJaBaeMoe Ha UCTIONHUTENbHBIN MEeXaHU3M Yyepes
knoun BONbLUWE-MEHBLUIE mnu aHanoroBbin Beixod, B 3aBUCMMOCTM OT BbiGpaHHOro Tuna
perynsaTopa (CM. napaMeTpbl COOTBETCTBYOLLENO (PYHKLIMOHANbLHOrO 6110Ka perynmpoBaHuns).

BUXIO
200 e 3HayeHue BbIXOAHOrO curHana B % (B 3aBWCMMOCTM OT BbIGpPAHHOW CTPYKTYphI
perynsatopa) nHguumupyeTtcs 3HavyeHune Ha gucnnee BUXIA:

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

o [Ipn U3MEHEHUN 3HAYEHMS YNpaBnAOLEro BO3AENCTBMA NOCMNe NepBOro HaxaTus nobon
13 knasuw [A] “Gonbwe” nnu [V] “meHbwe” HauvHaeT mwuraTte Aucnnen BUXIA, nvbo
CBETOAMOAHbIE MHAMKaTOPbl A unu Y, ykasbiBasg TEM cambiM OnepaTopy Kakow napameTtp
(cvrHan) B A4@HHbI MOMEHT N3MEHSIeTCA.

e [locrie OKOHYaHWSI U3MEHEHWUSI 3HAYEHMWsI YNpaBRSOWEro BO3AENCTBMS, MO OTNyCKaHUU
knasuw [A] “Gomnbwe” unn [V] “meHbwe” no ucteyenun 3-4 cekyHg gucnnen BUXIO
nepecTtaeT MuraTtb, a 3Ha4yeHue BbIXxofa puKcupyeTcsi B 3HEProHe3aBUCUMON NaMsITy.

Mpumeyvanue. Mpu M3MeHeHUN ynNpaBnSAoLWEro BO3OEWCTBUA perynsaropa AevCTBYIOT PeXvMbl YCKOPEHHOro
N3MEHEHUs 3Ha4YeHn — cm. puc.6.3.



6.3 OnepaTuBHOe ynpaBfieHMe NPorpaMMHbIMMU 3agaTyMKamMmm
6.3.1 O6wue npaBuna

Ona Toro, 4toGbl BECTU OMnepaTvBHOE YNpaBreHue nporpaMMHbIMKM 3agatyvkamu koHTponnep MUK-52H
pomkeH 6biTb nepeBedeH B pexxum PABOTA. Tak xe gomkHa ObiTe BbiOpaHa naHenb MHAMKaUMW NporpamHoro 3a
natuuka — ceetutcs uHgmkatop MNPr.

B KoHTponnepe MoxHO opraHu3osaTb OT 0 40 9 nporpamMMHbIX 3a4aT4MKOB.

OnepaTvBHOE ynpasneHne BedeTcs MNo u3bupaTenbHOMY MPUHLMNY: BbiIBMpaeTcAa HOMep W Afs Hero
KOHTPOMUPYIOTCA U U3MEHSAIOTCA HOMEpa LLIaroB 3agaTtyumka.

6.3.2 JlnueBasn naHenb

JlnueBasa naHenb npegHasHaveHa AN ONepaTUBHOMO YNpaBreHUs KOHTYpaMu perynnpoBaHvs M COAEPXUT
HeobxoanMble CBETOAMOAHbIE, UMPOBbLIE UHAMKATOPLI U KNaBmuaTypy.

IlnueBas naHenb KoHTponnepa MWK-52H B pexume onepaTMBHOrO yrnpasBrneHus KOHTypamu perynmpoBaHus
npencrasneHa Ha puc.6.7.

WHaunkatop
Homep nporpammHoro L Mpr(Maxenb
3afaTunka / NPOrpaMMHbIX
— / 3a0aT4MKOB)
| Ne Per Mpr Iz Bx Bux Mpm O OT
Lt e S OO0 00000 ®O0 WHankaTopbl
o5 Ony  NekH. Mew o 3Hau. pexnmonB

Tekyllee 3HayeHve 1 A4 ory @ yrnpaBneHus
Ha Bbixofe Gnoka ocy .
Out : SAEHIAHHH BUXIL S B i
(B O 00
— oH

Bpems ucnonHeHus
Lara nporpaMmMHoOro

3agaTtymKa / \ /
/ V

Homep Knasuium
UCMOMHAEMOTO Luara
nporpaMmHOro
3afatyvka

PucyHok 6.7 - [luyeeas naHe b 8 pexxumMe ornepamueHo20 yrpasieHus npoepamMmMHbIM 3a0amyuKom

OpHopaspagHein gucnnen "Ne" — nokasbiBaeT HOMeEp MPOrpamMmHOro 3agartyvka, C KoTopbiM paboTaer
onepaTop.

Ha uyeTbipexpaspagHeii aucnnen NMAPAMETP BbiBOOUTCA TeKkyllee 3HayeHWe MofaBaeMoe Ha BbIXOA
NporpaMMHOro 3agaTtyvka.
Ha veTtbipexpaspsagHbii gucnnen SABOAHHA BeiBognTCS BpemMsa 40 OKOHYaHUS TEKYLLLEro Lwara nporpammei.
Ha TpexpaspsaHein gucnnen BUXI[ Tekywmn war nporpaMMHoOro 3agatynka
Tpun cBeTOAMOAHBIX MHAUKaTOPa yKa3blBaloT, B KAKOM COCTOSHUM paboTaeT KOHTYp:
— NPOrpaMMHbIV 3ajaT4uK B pexnme «paboTtay,
— NporpaMMHbIf 3a4aT4uK B peXxrMe «naysay,
M — nporpamMMHbIN 334aTUMK B PEXUME «CTOM».
JlnueBasa naHenb nmeeT 8 knasuLl, C MOMOLLbLIO KOTOPbLIX BEAETCH OnepaTUBHOE YMNpaBreHWe KOHTypamu
perynmpoBaHus.



6.3.3 U3meHeHMe pexxuMoB pabGoyero ypoBHS, YPOBHM 3aluTbl paGoyero ypoBHsl

Ha paGoyem ypoBHe BO3MOXHO U3MEHEHMWE pexxuma paboTbl («paboTar, «nay3a», «CTOM») — OCYLLECTBIIEHWE
nepexona u3 pexvma pabota B pexum naysa, U3 pexuma naysbl B pexumM CTOM, U3 pexumMa CTon B pexum paboTa u
Hao6opoT.

NmeeTcs ypoBeHb 3aluThl AN U3MEHeHUs pexumoB. Ecnv onepatop He nodmeepxdaem CBOUX AEWACTBUN
HaxxaTueM knasuwwm [¢], To faHHble OeicTBUSA onepaTopa BOCMPUHUMAIOTCS Kak HEBEPHOE AeWCTBME UMK criyyaiiHoe
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 3aroMuHaeMbiM cocmosiHueM. [locne BKMYeHus
NMUTAHNA PerynaTop HaxoauTcA B TOM peXxmnmMme U Ha TOM Xe Ware, B KOTOpOM OH Haxoauncd Ha MOMEHT OTKITHOYEeHUA.

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

Bbibop pexuma ynpasneHusi: paboTa, naysa, CTon OCyLlecTBAsieTcs HaxaTvem knasuvwm [P/A] Ha nuuesoi
naHenu perynsitopa ¢ nocrneayowmM HaxaTtemM knasuwm [¢].

BbiGop pexuma ynpaBrieHVsl COMPOBOXAAETCS CBEYEHMEM COOTBETCTBYIOLLErO 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 nepexoda B ApYron pexum Heobxogumo HaxaTb knasuwy [P/A] Ha nuuesBon naHenu
perynsTopa.
[ | Mpu 3TOM HauHeT MuraTtb oauH n3 uHaukatopos P, || unv M.
= [J] [na nepexoda B TOT MMM WHOW PEXUM HY)XHO MPU MUraHWM COOTBETCTBYIOLLErO MHAMKaTopa

noaTBepauTb ero knasuwen «Beigy.

YpoeeHnb e Ecnu onepatop He Haxan knasuwy [¢'] B npouecce MUraHusi O4HOMO W3 UHAMKATOPOB —
3awjumel ¢bukcayusi 8bI6paHHO20 PeXuUMa He NPOU3oNAET.



6.3.4 U3meHeHMe Wara nporpaMMHOro 3agaTymka

[nsa Toro, YTOoObl M3MEHUTDL LLAr NPOrpaMMHOro 3agartdmka koHTponnep MUK-52H gormkeH ObiTb NepeBeaeH B
pexum PABOTA. Tak e gormkHa 6biTb BelbpaHa naHenb MHAWKaLMM NporpaMMHOro 3afatynka — CBETUTCS MHOUKATOP
Mpr. Ha aucnnen BUXIA BbiBoAMTCA HOMEp TEKYLLEro Lwara nporpaMMHoOro 3agartymka/

Lar nporpammHOro 3agatyvka SBNSETCA 3arnoMuHaeMmbiM 3HavyeHuewm. [locne BKMAYEHUS NUTaHUS
NporpaMMHbIi 3a4aTymK HauMHaeT paboTy C TOro LWara Ha KOTOPOOM BbINIo Ha MOMEHT OTKIIOYEHUS.

Mpoueaypa naMeHeHMA Wara NPorpaMMHOro 3agaTtymka

= [3aBn]

YpoeeHb
3awumsl

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

e [Ing n3mMeHeHUss HOMepa Lara NpPorpaMMHOro 3agaTumka HeobXoAMMO HaXaTb KnaBuLLy
[3aBA].

e Ha nuueBon naHenu HadnHaeT muratb gucnnen BUXIA. Ha gaHHoM aTane npu muraroLlem
aucnnee BUXIA BO3MOXHO N3MEHEHWE 3HaYEHNSA BHYTPEHHEN 3a4aHHON TOYKM.
e C nuueBor naHenu ¢ nomoubto knasuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTb

Heob6xoanMbIN War, nHanumpyemon Ha gucnnee BUXIO.

e Ecnun onepatop Haxan knaevwy [¢'] B npouecce muranus gucnnes BUXIA - sagatumk
nepenaeT Ha BblIOPaHHbIN Lwiar.

e Ecnu onepatop He nodmeepxdaem CBOUX AeliCTBUI HaxaTueM knasuwm [¢] B npouecce
Muranuns uigmkatopa BUXIO 1o nepexon Ha BbIGpaHHbIN LWar He NpousonaeT.



6.4 OnepaTMBHOE ynpaBneHue NaHensiM1 UHAUKaLun
6.4.1 O6wume npaBuna

Onsa Toro, 4tobbl BECTM onepaTuMBHOE ynpaBrieHWe naHensMu uHaukauun koHTponnep MWK-52H pormkeH
6bITb NnepeBefeH B pexxum PABOTA. Tak e gormkHa 6biTb BbibpaHa naHenb nHaukaumm — ceetutcs niaukatop [H.

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

OnepaTvBHOE YynpaBneHWe BedeTcs Mo M3bupaTenbHOMY NPUHUMMY: BbIOUpaeTcs HOMEp W AN Hero
KOHTPONUPYIOTCA U 3a4at0TbCsA NapameTpsbl.

6.4.2 JlnueBas naHenb
JlnueBas naHenb NpefHa3HayeHa ANs onepaTUBHOTO YNpaBneHUs 1 COAEPXUT HeobXxoaMMble CBETOANOAHbIE,

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

Homep naxenu - WHgvkaTtop
MHAOVKaLMK / IHa(naHenb
MHOUKaLmMK)

\ /

Per Mpr lug 5x Bux Mpm OU.I OT

3HaueHune a 8:5 000000 e 3"“
noaasaemoe Ha 4 =
cBoncTBo Ne9 (] -
yHKUMOHaNbLHOro SABJIAHHH BUXIN e
( B olPloN
_ O ) 000
3Ha4deHne
nogasaemMoe Ha
csovictBo Ne10
yHKUMOHAMNbHOro /
Onoka

3HaueHne Knasuim
nogasaemMoe Ha
ceowictBo Ne11
PyHKLUMOHaNbHOro
Onoka

PucyHok 6.8 - Jluyesas naHesnb 8 pexume ornepamueHo20 yrpasrneHus rnpoepamMmmMHbIM 3adamyukom
OpHopa3spsaaHbin aucnneit "Ne" — nokasbliBaeT HOMep NaHenu MHAMKauun, ¢ KoTopbiM paboTaeT onepaTop.

Ha ueTtbipexpaspsagHbii gucnnen NAPAMETP, 3ABOAHHA n tpexpaspsagHbin BUXIO BbiBoguTCcsa Tekywue
3HaA4YeHUs CBA3HbIX NApaMeTpPOB.

JlnueBasa naHenb nmeeT 8 KnaBull, C MOMOLLBI KOTOPbIX BEAETCH OonepaTMBHOE YMNpaBneHWe KOHTypamu
NHONKaLMK.

6.4.3 NameHeHMue 3a4aHHOWN TOYKM NaHenu MHaAuKauum

[nsa Toro, 4Tobbl M3MEHNTL BbIX0 OYyHKUMOHanNbHoro 6noka nHaukaumm koHtponnep MUK-52H gormkeH 6bITb
nepesegeH B pexum PABOTA. Tak e pomkHa ObiTb BblbpaHa naHenb MHAOMKAUMM — CBETUTCH uHAuMKaTop IHA.

Bbixoa AaHHOro dpyHKUMoHanbHOro 6noka sABnaeTca 3arnoMuHaeMbiM 3HaqdeHueM. MNocne BKNoYeHNst NMTaHus
6roK MHAMKaUMKN Ha4yMHaeT paboTy C TEM e BbIXOLOM YTO M ObifT HA MOMEHT OTKITIOYEHUS.

Mpoueaypa MaMeHeHUs Bbixoda G6roKa MHAMKaLUN

e [Ipn BbIGpPaHHOM COOTBETCTBYIOLLEM PEXMME MHAMKALMMU BblbpaTbh MHTEPECYIOLWMIA HOMEP
naHenu niaunkaumm (1-9).

= [3aBa] e [1na M3MeHeHMs HOMepa Liara NporpamMHOro 3ajatynka HeobXooMMO HaxaTb KnaBuLly
[3aBa].
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,.

= [4] e Ecnu onepatop Haxan knasuwy [¢] B npouecce muranuna aucnnes 3ABOAHHSA — Bbixoa

M3MEHUTBLCS Ha TOT KOTOPbIN Obin 3agaH.



6.5 OnepaTMBHOe ynpaBrieHMe NaHenbio MHAWKALUN BXOA0B (hyHKLMOHANbHbLIX 6NOKOB

6.5.1 O6wue npasuna

Ona Ttoro u4tobbl NpocmMoTpeTb BXod yHKUMOHanbHoro 6noka koHTpornep MWK-52H pomkeH 6biTb
nepesefeH B pexxum PABOTA. Tak e forkHa ObiTb BbiOpaHa naHesnb nHaukauum BXo4oB (yHKLUMOHabHbIX 6r1okoB —
cBeTuTCcH nHamkatop BX.

6.5.2 JlnueBas naHenb

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

 MupunkaTtop Bx
/ (BxopoB
YHKUMOHAmNbHbIX
/ onokos

HAPAMETP Per Mpr kg Bx Zux Mpm OW OT

Ow O O O OOC e

beH KL:;?)T;E_)“:HOI_O Qny  Nekw, PIA MeHio 3Hav.
1 opy =3
6noka \ oc @ '

2ABIAHHA BUXIA S = Bsr.q i

Homep on,u,a/ QLJ = 2:::. @ @

dYHKUMOHANLHOro
6noka

3HadeHue napameTpa, Knasuwin
KOTOPbI NPUXOOUT Ha
BbIOpaHHLIN BXOA
dyHKUMOHanbLHoro 6noka

PucyHok 6.9 - [luuesas naHesnb 8 pexume UHOUKayuu 8Xx00HbIX napamempos yHKUUOHarbHbIX 610K08

YeTtbipexpaspagHbii aucnnen MAPAMETP, B YacTHOCTM nepBbIX 2 pa3paga MHAUKaUMM yKasbiBaloT Ha HOMep
dyHKUMoHanbHoro 6noka, a 3,4 paspsabl Ha HOMep BXoAa 3TOro (PYHKUMOHANbLHOrO 61l0Ka, KOTOPbLIN HYXXHO
nhanumposatb. Ha gucnnen SABOAHHA BbiBOOUTCA TeKyLMe 3HaYEHME BXOAHOIO napameTpa.

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

[aHHoe MeHIo NpeaHa3Ha4YeHo ToMbKO AN MHAMKALMN NHTEPECYOLLEro BXOAHOIo napamerpa
yHKUMOHanbHoro 6roka.



6.6 OnepaTuBHoe ynpaBrieHue naHenb UHAUKaUUN BbIXOAOB (PYHKLUMOHANbHbIX 6nokoB

6.6.1 O6wme npaBuna

Ona Toro 4tobbl NPOCMOTPETb BbIXOA YHKUMOHANbHOro 6noka koHTponnep MWK-52H pomkeH 6biTb
nepesefeH B pexum PABOTA. Tak e fgormkHa ObiTb BbibpaHa naHenb nHaukauum BXo4oB yHKUMOHarbHBLIX 6r1okoB —
cBeTnTCcHa nHankatop BUX.

6.6.2 JlnueBas naHenb
JlnueBas naHenb NpefHa3HayYeHa Ansi ONepaTUBHOTO YNPaBNEHUS U COAEPXKUT HEOOX0AMMbIE CBETOANOAHbIE,

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

| MHaukaTop Bux
/ (BbIXOOOB
pyHKUMOHaNBHBLIX
/ 6nokos

% NAPAMETP Per Mpr Inn Bx Bwr 7ipm OW OT

Homep 5 8“ ONO Pg OCe®eo0

= ny KH. Menro 3nav.
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B s55s

Howmep Bbixoga
YHKLMOHaNbLHOro
6noka

SHayeHue napameTpa, Knasuiin

KOTOpPbIN NPUXOAMNT Ha
BbIGpaHHbIV BbIXOA,
(hbYHKUMOHanbHoro 6rioka

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

YeTbipexpaspsaHbin aucnnent NMAPAMETP, B yacTHOCTM nepBbIX 2 pa3psga UHAMKaumn ykasbliBatoT HA HOMepP
dyHKUMOHanbHoro 6noka, a 3,4 pas3psgbl Ha HOMep BbIXOA4A 3TOro (OYHKUMOHANbHOro 6roka, KOTOPbIA HYXHO
nhanumposatb. Ha gucnnen SABOAHHA BbiBOOUTCA TeKylUME 3HAYEHME BbIXOLHOMO NapameTpa.

Jlnuesasa naHenb umeeT 8 knaswL, C MOMOLLbIO KOTOPbIX BEAETCH OMnepaTVBHOE YynpaBrieHue KOHTypamu
NHANKaLUW.

[aHHOe MeHI0 NnpeAHa3HayYeHo TONbKO AMS NHAVKALUM NHTEPECYIOLLEro BbIXOAHOIo napameTpa
yHKUMOHanbHoro 6roka.



6.7 OnepaTuBHOe yrnpaBJfieHMe NaHesrnbio MHAMKaLMU U pefakTMpPOBaHUSA napaMeTpoB (PYHKLMOHaNbHbIX
6nokoB

6.7.1 O6wume npaBuna

Onsa Toro 4tobbl MPOCMOTPETH MNN PefakTUpoBaTe NapameTp yHKUMOHanbHoro 6noka koHtponnep MUK-
52H pomxeH ObiTb nepeBeaeH B pexum PABOTA. Tak e pomkHa ObiTb BbibpaHa naHenb WHAMKALMU BXOOOB
dyHKUMOHaNbHbIX 6nokoB — cBeTuTcst nHamkaTop MNMPM. MapameTpy, KOTOPbIN HYXXHO OTpedaKkTUPOBaTb TakkKe HYXXHO
npuceBouTb dnar paspelleHus nporpammupoBaHus B pexume PABOTA (cm. n. 7.2.1.4) - dnar «Pch» npwu
nporpaMMMpoBaHUM U3 NPOrpaMMHOro naketa «Anbgay.

6.7.2 JluueBasi naHenb
JlnueBas naHenb NpegHa3HayeHa ANs oNepaTUBHOTO YNpaBneHUs 1 COAEPXMT HeobxoaMMble CBETOANOAHbIE,

LUMpoBbIE UHAMKATOPBI U KNaBmuaTypy.
Jlnuesas naHenb koHTponnepa MUK-52H B pexxume onepaTvBHOrO ynpasneHus npeacrasneHa Ha puc.6.11.

yIH):leaTop Mpm
(napameTpoB
pyHKUMOHaNbHBIX
6nokos
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Ne PIA Men 3Hav.
d)yHKLI,I/IOHaﬂbHOFO b - < 82; N >3
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2ABLOAHHA

Ors 3asg.  Beig  3wav. [

s EE):0000

yHKUMOHANbHOro
Onoka

A4
3HayeHue napameTpa, Knasuwin

dyHKUMOHanbLHoro 6roka
PucyHok 6.11 - Jluuesas naHerb 8 pexume UHOUKaUuU rnapamempos hyHKUUOHasbHbIX 6510K08

YeTblipexpaspsagHbii auncnnen MAPAMETP, B yacTHOCTU NepBbIx 2 pa3psaa MHAMKALUMM YKasblBalOT HA HOMep
dyHKUMoHanbHoro 6rnoka, a 3,4 paspsgbl Ha Homep napameTpa (YHKUMOHanbHOro 6roka, KOTOPbIN HYXHO
uhHauumMpoBatb unu pepaktupoBatb. Ha aucnnen 3ABOAHHA BbiBOogMTCA Tekywme 3HayeHue BblOpaHHOro
napametpa.

Jlnuesasa naHenb nmeeT 8 knaswL, C MOMOLLbIO KOTOPbIX BEAETCH OMnepaTVBHOE YynpaBrieHue KOHTypamu
WHAMKaLUN.

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

6.7.3 N3meHeHue BbIOpaHHOro napameTpa (PyHKLMOHaNbHOro 6roka

Ons Toro 4to6bl M3MeHUTb napameTp yHKUMOHanbHoro 6noka koHTpornep MWK-52H pomkeH ObiTb
nepeseneH B pexum PABOTA. Tak e gomkHa ObiTe BbibpaHa naHernb MHOVKauUW U peaakTMpoBaHus napamMeTpoB
yHKUMOHaNbHbIX 6rokoB — ceeTutca uHAmkatop [lpm. MapameTp AaHHOro dyHKUMOHanbHoro 6roka sBnseTcs
3arnomuHaemMbIM 3HavyeHueM. locne BKMOYeHUs nuTaHusa 6nok HaumHaeT paboTy ¢ TeM e napameTpom 4To u Obin
OTpeAaKTUpOBaH Ha MOMEHT OTKITHOYEHMS.

Mpoueaypa naMeHeHUss NnapaMmeTpa (PyHKLMOHANBLHOro 6110Ka
o [py BbIGPaHHOM COOTBETCTBYIOLLEM PEXMME UHOMKALMU U peaakTUpOBaHUsl MapaMeTpoB
(bYHKUMOHAmNbHbIX 6GrokoB. BbiGpaTb HeobOXoauMbIi HOMep (hYHKLMOHaNbHOro 6noka u

HOMep napameTpa KOTOpbIl HY>KHO O0TpeAaKTUpoBaTb.

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

= [4] e Ecnv onepatop Haxan knasuwy [¢'] — BbIXoa 3MEHUTLCS Ha TOT KOTOPbI Bbin 3agaH.



6.8 KoHTponb owmnbok

6.8.1 O6LWKe Ha3Ha4YeHue

Kontponnep MWK-52H ocHaweH dyHKumeln onpegeneHns ownboK, Npu BO3HUKHOBEHWUWU KOTOPbIX MuUraet
uHoukatop MeHio «Ow», Ha [aHHOM YpPOBHE MEHI0 €eCTb BO3MOXHOCTb MNPOCMOTpa TWnNa W Koga owwWbGKM
HeucnpaBHocTewn (cM. Tabnuuy 7.6.2).

6.8.2 JlnueBas naHenb

JlnueBas narenb npepHasHayeHa AnS ONepaTMBHOrO OBHapyXeHus ownboK n coaepxut HeobxoanMmblie

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

MHamkatop Ow
(owmbok B paboTe)
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PucyHok 6.12 - Jluuesas naHesnb 8 pexxume UHOUKayuu owubokK

YeTblpexpaspagHbii aucrnen NMAPAMETP, B yacTHOCTM nepBbiX 2 paspsga WHOVKaLMW yKasbiBalOT Ha
konuyecTBo owwnbok, 3,4 paspsigbl Ha Homep BblbpaHHoW owunbku. Ha pgucnnenr 3ABOAHHA BbiBOaUTCA TWN
BblOpaHHOM ownbkM, a Ha gucnnen BUXIO kog owmbku (Mnu B pexume nporpaMMuMpoBaHus napametp 6.04).

JlnueBasa naHenb vmeeT 8 KnaBuL, C MOMOLLbLI KOTOPbIX BEAETCA OonepaTvBHOE YMNpaBrneHWe KOHTypamu
WHAMKaLMN OLLIMBOK.

[aHHOe MeHI npegHa3HavYeHo TONMbKO ANA nHAuKaummM Tmna u koga oLmoKun.



7 MporpammupoBaHue, HaCTPOMKA U KOHTPOJb

7.1 JNnueBasa naHenb B peXume NporpaMmmMmpoBaHuUA

[ns TexHonorn4yeckoro NporpamMmmMmMpoBaHng, HAaCTPOMKN U KOHTpons KoHTponnepa MUK-52H mncnonbaytoTcs
WHOMKATOPbI U KNaBWLWW NULIEBON NaHenNu.
JlnueBasa naHenb koHTponnepa MWK-52H B pexume nporpammMyvpOBaHUA M HACTPOMKW NpeacTaBrieHa Ha

puc.7.1.

Uuankaumnsn
napamMmeTpoB
MNe1 u MNe2

Homep ypoBHsi

nporpaMmmupoBaHusa

KnaBuwa
OTMEHbI

BbINOJTHEHUN
napameTpa

Uuoukaumnna
napameTpa
MNe3

UHankauunsa
napameTtpa
MNe4

KnaBuwiu
M3MeHeHus
3Ha4YeHun
A napameTtpa

KnaBuwia
noAaTBepXOeHusA

BbINOJNHAEMbIX
nenucTBumn

KnaBuwu
N3MeHeHun
YPOBHSI
nporpamMmmunpoBaHus

KnaBuwa
ANA MHBepCcun BXOAHOro
CUrHana npw HacTpowke
CBfi3er Ha ypoBHe

PucyHok 7.1 - Jluyesas naHens konmpornnepa MUK-52H & pexume npogpammuposaHusi

7.1.1 Unpukatopbl n gucnnen

CBeToaMoaHble MHOMKATOPbI CUTHaNU3WpYOT O pexume paboTbl, BblOpaHHOW npouedype u owmubkax. Ha
LUMPOBbLIE CEMUCErMEHTHbIE MHANKATOPbI BEIBOAATCS HOMEPa M 3HaYeHVs NnapameTpoB.

Oucnnen

o KAHAI (Ne)
e TAPAMETP
e 3ABOAHHA

e BUXIA

UnoukaTtop
o MNP

e OT

e OLL

HasHa4yeHue avucnnes B pexumMme nporpaMmmmpoBaHus

WNHaMUMpyeT HoMep YPOBHSI NPOrpaMMUPOBaHUS.

WHanumpyeT Homep BbiGpaHHOro napameTpa.

WNHOMUMpyeT 3HayeHne napameTpa NporpaMMMpoBaHUs UM KOHDUTYpaLIUK.

Ha paHHbIV ancnnen BbIBOAATCS 3HAYEHWs1 BCOMOraTerbHbIX MapamMmeTpoB.

HasHa4yeHue MHOAUKaTopa B pexnmMe nporpammumpoBaHusa

CeTuTCH, ecnu koHTponnep Haxoautcs B pexume NPOrPAMMNPOBAHNE.

He cBeTtutcs, ecnu KoHTponnep Haxoautces B pexvume PABOTA.

MHanumnpyeT Hanvyune oTKasos.

MHanumMpyeT Hanuyne owmbok.




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.

Mpumeyanue. TMpu M3MEHEHUM 3HAYEHUd MNapaMeTPOB [AECTBYIOT PEXUMbI

HasHa4yeHue knaBuil B pexunmMe nporpammumpoBaHusa

Mcnonbsyetca ana nepexoga B pexum nporpammupoBanus. lNaponb Ans Bxoda B PexuM

nporpammupoBaHus «0002».

O nepexoge B pexum NMPOrPAMMUPOBAHWME ceugetenscteyeT cBeveHne uHamkartopa MNP.
Mpy aTOM B pexume NporpaMmmmnpoBaHns yHKLMOHarbHbIE BIOKU He BbINOMHSAIOTCS U

B KOHTpPONfepe MOXHO W3MEHSATb BCe 3anporpaMMuMpoBaHHble  napameTpbl,  6roku,

KOHMWrypaumio, KOHCTaHTbl U T. 4.

Mcnonb3yetca ans nepexopa B pexum PABOTA.
Mpwn nepexope B pexxum PABOTA nHaukatop NP racHeT u 3acBeTuTcsa nHamkatop PB.

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

B pexume TMPOTPAMMUPOBAHUWE paHHass knaBuwa BbINONHAET (PYHKUMIO OTMEHbI
BbIMOMHEHHbIX 4EACTBUI, onepaumm.

«[U] MeHwo» — knaBuwa oTMeHbl. HaxaTve aTo knasuwmn cbpacbiBaeT Bbi3BaHHbIE
napameTpbl, OCTaBnAs Ha Aucnnee nNuwb nepsbii napameTp. Ecnm knasuwa «[U] MeHro»
HaxumaeTcs [0 nocrneaHero Haxkatua knasuwm «[«¢] BBig», yctaHoBneHHble napameTpbl B
namsTb He BBOOSATCSI.

KnaBuwa npepgHasHaveHa ONsi NOATBEPXOEHWUS BbINOMHSEMbIX AEWNCTBWM, onepauuii U Ans
dmKkcaumm BBOAMMBIX 3HauveHuin. Hanpumep, dukcaums BBOO4A W3MEHEHHOrO 3HaYeHUs
napameTpa, a TaKkke NMPOABMKEHNE MO YPOBHAM NPOrpamMmmMUpOBaHns 1 T.M.

«[«¢'] BBig» — knaBuwa MMeeT OBOWHOE Ha3Ha4YeHWe: OHa vcnonb3ayeTca Ans Belibopa
HY)>XHOro nmapameTpa v 415 BBOAa YCTAHOBIIEHHbIX MapamMeTpoB B NamsTb. B kaxaon onepauum
Mo NPOrpaMmMmMpPOBAHMIO, HACTPOMKE M KOHTPOSIIO UCNOMb3yeTCH HECKOMNbKO napameTpoB. Bbizos
3TUX NapamMeTpoB Ha AWUCNNEN OCYLLECTBMSETCA MOCnefoBaTeflbHO: MPU KakAOM HaxaTuu
knaeuwun «[<¢'] Beiga» Ha COOTBETCTBYIOWMIA AMUCNIEN BbI3bIBAETCA o4epedHOW napameTtp,
y4yacTBYOLWMIA B AaHHOW onepaumun. JTOT napameTp Npu HeO6XOAUMOCTN MOXET U3MEHSATLCS C
noMoLLbto Knasuw «[ Al», «[V]».

Mocne Toro, kak Bce napameTpbl, y4acTByloLWMe B AaHHOW npoueaype, 6yayT Bbi3BaHbI
W ycTaHOBMeHbl, ouyepedHoe (nocnegHee Haxatue knasuwm «[¢] Beig» c6pacbiBaeT
BbI3BaHHbIE MapameTpbl.

Kpome Toro, B pexume nporpaMMWUpOBaHWsi 3TO MocrefHee HaxaTtue knasuwm «[<&]
BBig» BBOAUT yCTaHOBMEHHbIE NapaMeTpbl B NamMATb.

Mcnonb3yeTcs Ans uaMeHeHss HoMepa YPOBHSI MEHIO B CTOPOHY yBEMUYEHUSI.

Mcnonb3syeTcs Ans uaMeHeHss HoMepa YpOBHSI MEHIO B CTOPOHY YMEHbLLIEHNS.

Mcnonb3syeTtcsa Ans MHBEPCUM BXOAHOIO CUMrHanNa npu KOHUrypupoBaHum cBA3ei Ha ypoBHe 3.
KnaBuwa "Gonbwe". Mpu kaxaom HaxaTuM STOW KNaBULIM OCYLLECTBIISIETCS YBeNMYEHWe
3HayeHnss usMeHseMoro napametpa. [pu yaepxmBaHuM 3TOW KNasBuLIM B HAXaTOM MONOXEHUN
yBenuyeHne 3HauyeHui NponNcxXoanT HeNpPepPbIBHO.

Knasuwa "meHble". lMpu kaxaoM HaxaTuu 3TOW KNaBULLM OCYLLECTBNSAETCH YMEeHbLUeHue

3HayYeHna n3ameHaemoro napameTpa. lNpu yaepxmBaHun 3TON KNaBULLM B HaXXaTOM MOSIOXEHWMN
YMEHbLUEHME 3HA4YEHUI MPOMCXOOUT HEMPEPbIBHO.

3Ha4YeHu — cM. puc.6.3.

7.1.3 Pexum nporpammupoBaHusi U paboTbl

YCKOPEHHOIo un3mMmeHeHuA

KoHTponnep MoXeT Haxo4uUTbCSA B OOHOM U3 ABYX PEXMMOB: nporpammupoBadus (MP) unu patbotel (PB). B
pexvme nporpaMMmnpoBaHns MporpamMmma KoHTpornepa He paboTtaeT. B aTom pexume COCTOsiHME BCEX €ro BbIXOAOB,
TaNMepoB, CYETYMKOB M SYEEK HaKOMMEHUs 3aMOpPOXeHO, a Ha nuueBOW naHenu cBetutcs wuHaukatop [1P.
MckntoueHrem siBNsieTCs TOMbKO TalMep peanbHOro BpEMEHM.

B pexunme nporpaMmMmpoBaHMs MOXHO W3MEHSATb BCE MapameTpbl, Kak KOHTpomnnepa B UENoM, TaKk U
YHKLMOHArbHbIX 6/10KOB.

B pexuvme paboTbl cBeTUTCA cBeToamoaHbIn uHankaTop PB (MNP He cBeTutCS).



B pexume paboTbl KOHTPONMep BKIOYEH B pexum ynpasneHus. lMpu nepexode B 3TOT pexum paboTa
KOHTpOMnnepa HayMHaeTCss C TOr0 COCTOSIHUS, B KOTOPOM OH Haxogufics B MOMEHT fepexoda B Pexum
NPOrpaMMMpOBaHNS (3TO BEPHO MULLb AS1 TOM YacTu CTPYKTYPbl PYHKUMOHAMbHBLIX 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 BKIOYaOTCS B paboTy
6esynapHo.

Mpy HannuMM OTKa30B B KOHTPOSNIEPE HEBO3MOXHO NEPENTN B PEXMNM paboTbl KOHTPONNepa A0 NOMHOro
yCTPaHeHs OTKa30B.

7.2 TexHonorn4yeckoe nporpaMMupoBaHue U TecTUpoBaHue
7.2.1 Mpouepypa nporpammMupoBaHuA

Beizos pexuma MNMPOMPAMMMPOBAHWE 3awwuweH naponem u ocyulectensetrcs us pexuma PABOTA
ANuUTenbHbLIM, Gonee 3-x cekyHa, HaxaTneM komBuHaLmm knasuw  MeHio + [NekH 4.
Mocne atoro Ha pgucnnen MNMAPAMETP BbiBogaTcs cumBonbl "PASS" — BBoa napons. 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 octaetcsa B pexume PABOTA.
Ecnun naponb BBegeH 8epHo - To npnbop nepenget B pexum NPOMPAMMVPOBAHUE.
Mepexopn B pexum NMPOMPAMMMPOBAHWA ykasbiBaeT ceeTawmnca nigukatop MNP.

B pexxume nporpammnpoBaHusa 3a4aloTcst BCe NporpaMmupyemble napameTpbl KOHTponnepa, onpegensiowme
ero yHKUMOHanNbHY CTPYKTYPY.

OnemMeHTbl NUUEBOW nNaHenu (AWCNAeW, WHAMKATOPbl, KhaBuWK) B pPeXume MNPOrpammupoBaHus
npeactasneHsl B pasgene 7.1. dopmaTr wuHAMKaUMW MHAOPMaLUM Ha AUCMNesX Mnpu MNporpaMmmmpoBaHnv K
TecTupoBaHuUM NpuseaeH Ha puc. 7.1.

B koHTponnepe umeroTca BOCEMb Npoueayp (M COOTBETCTBEHHO BOCEMb YPOBHEN) MPOrpaMMMpOBaHMS,
KoTopble npeacTaBneHbl HWXke. Kaxagas npouedypa nporpaMMyMpoBaHUs MMeEeT CBOW YPOBEHb, WHAMLMPYEMbIN Ha
ancnnee «Ne» (KAHAIT). B nocnegytowmx pasgenax npuBogutcs nogpobHOe onucaHve Kaxkaow npoueaypbl
TEXHOMOrMYeCcKoro NPOrpaMMmMpOBaHUA U TECTUPOBaHUS.

CocTtosiHue auncnnes
«Ne» (KAHAI)

Homep ypoBHs HanmeHoBaHue YPOBHA U npoueanypbl nporpaMmmupoBaHusa

HacTporika konuuecTBa (hyHKLMOHAMNBHBIX GIIOKOB, KONUYECTBA KOHTYPOB
1 perynupoBaHusi, NporpaMMHbIX 33aT4UKOB U KONUYECTBA MOMNb30BaTENbCKUX
naHenemn MHAMKaLMM 1 ynpasneHus

MporpaMmupytoTcs OyHKLMOHarnbHbIe GIIoKM B MporpaMme nosib3oBaTesisi, Homep,
TN 6noka, 6a30BbIfi agpec NapamMeTpoB M MOAMUKATOP KONMYECTBA BXOAOB

MporpaMmmpyoTcs CBA3M (OYHKLMOHANBHOTO 6r10ka B MporpaMMe nonb3oBatenst

HacTtpoiika napameTpoB (OyHKLMOHarbHbIX 6/10koB

TeCTI/IpOBaHMG AONCKPETHbIX 1 aHarnoroBbiX BXO40B-BbIXO40B, KaﬂMGpOBKa
aHasnoroBbIX BXo4oB U Kaﬂl/l6pOBKa aHarnoroBbIX BbIX040B

CucTemHble napameTpsbl (Bepcust MO, cBoboaHas namsiTb Nporpamm, cBo6oaHas
namsTh JaHHbIX, CETEBOMN afpec, CKOPOCTb CETEBOrO 0OMeHa, TaM-ayT)

Ha gaHHOM ypoBHe Npon3BOAUTCA KOHTPOISb OTKa30B Npy NporpaMMmupoBaHum

0 (N O | 01 [ AW N

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

oo i Homep
Fri rr_i YPOBHA
L —_
1,2 paspsag,
ancnnes 3,4 paspsg
«MNapameTp» avicnnes MapameTp
VT T o
irarod [
F -
Oucnnen Oucnnen
«3aBaaHHA» «Buxig»

PucyHok 7.2 WHOukayusi napamempoe HacmpoUKu 8 pexume rpozspaMmuposaHusi



7.2.1.1 HacTtpoiika KonuyecTBa 61okoB

Ha paHHOM ypoBHe NporpamMmMupoBaHWsl yCTaHaBMMBaeTcsl HeobBXoOAMMOE KOMMYECTBO (DYHKLMOHAMbHbIX
GINOKOB, KONWYECTBO KOHTYPOB PEryrMpoBaHUs (PerynstopoB), KOMMYECTBO MPOrpamMMHbIX 334aTyMKOB, a Takke
KONMUYECTBO NOMb30BaATENbCKMX NaHeNen MHAMKaLMM 1 ynpasneHus.

Tabnuua 7.1
HMCI?:::J('; Ne» Oucnnen MNAPAMETP Oncnneit Ouncnneit
3ABOAHHA BUXI
Homep ypoBHs 1-n, 2-n paspsg 3-1, 4-n paspsag A A
00...98 00...09 0000 ... 0009 000 ... 009
1 Konuyectso KonunuectBo Konuyectso KonunyectBo
YHKUMOHANbHbIX KOHTYpOB nNporpaMMHbIX Nosib3oBaTeNbCKUX
OnokoB perynupoBaHunsi 3aaT4YMKOB naHenemn

lMocne BBOAa BblleNepeyncneHHon uHdoOpMauunm B KOHTpornepe OpMUPYEeTCs UCNONHUTENbHbIN
nporpamMMHbIA MOAYNb NPOrpamMMbl NONb30BaTensi, 3arpyXeHHOW C KOMNbIOTEPA UMW BBEAEHHOW C NepeaHen naHenu.

Mpu BBOAE 3Ha4veHua «00» B 1-M 1 2-m paspsage aucnnes NAPAMETP nponssoamTcs oumcTka nporpammbl
none3oBaTens.

BHumaHue! [laHHyio onepaumio Heo6XxoAMMO BbINONMHUTL Nepep 3anUCbi0 HOBOW NporpaMmbl B
KOHTponep.

MNpu BBOAEe napameTpOB AaHHOIO YPOBHS BO3MOXHO CBeYeHue niaukartopa otkas OT, B AaHHOM
criyyae Heo6xoAMMO NPOBEPUTL NPaBUNIbHOCTL NPOrpaMMMpoBaHua PYHKLMOHaNbHbLIX 610KOB,
nporpaMmmMmpoBaHue cBfi3en 6510KOB, yCTaHOBKY U HACTPOWKY NapameTpoB, MU NOATBEPANTL elle pa3 Bce
3Ha4YeHUA [AHHOIO YPOBHH.

7.2.1.2 TMporpammMmupoBaHne PyHKLMOHaNbHbIX GITOKOB
Ha paHHOM ypoBHe nporpammupyeTcs Homep (yHKUMOHanbHOro 6rnoka B nporpamme Monb3oBaTens, Tun

6rioka (cornacHo 6ubnuoTeke dyHKUMOHaNbHbLIX 61okoB), 6a30BbIN aapec NapamMeTpoB U MoaudmrKaTop KonmyecTsa
BXOA0B U/MNW napameTpos.

Tabnuua 7.2

HMCII(-I:I?IKJ('(INQ» Oucnnen MAPAMETP [ucnneit [vcnneit

3ABOAHHA BUXI
Homep ypoBHs 1-it, 2- paspan 3-i, 4- paspsg A A

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

2 Homep 6rnoka Twn 6noka BasoBbliii agpec MogudmkaTop

napameTpoB KONM4ecTBa BXOLOB
1 napameTpoB.

* CM. 6ubnuoTeky dhyHKLMOHaNbHbIX OM0KOB.
** [Ina 6nokoB, KOTOPbIE HE NMET MoaMduKaTopa, 3TOT NapameTp Bceraa paseH 001.

7.2.1.3 lMporpammMmupoBaHue cBfizen

Ha paHHOM ypoBHe nporpamMmmupyoTcst cBa3n yHKUMOHAaNLHoro 6rnoka B nporpaMme nonb3oBaTens.

Tabnuua 7.3
ﬂwcl?gs:ﬁm» Oucnneit NAPAMETP fncnneii F—
. .. 3ABOAHHA BUXIa
Homep ypoBHs 1-1, 2-1 pa3psag 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 **
* 00...N — Bce Bxoga 6nokos ( N — BxogoB)

(N+1) ... (N+M) — Bce cBoiicTBa broka ( M — cBoncTB).
B kaxxgoro 6noka aomxkHbl OblTb CBSA3aHbI BCE BXoAa, MHadve byaeT BblaaBaTbCs curHan otkasa (oTka3 Ne6 —
He NOAKIMYEHHbIV BXoA). Takke MOXHO CBA3bIBaTb M CBOMCTBA Grioka, Af1s TOro YToObl B KAXAOM LIMKIE MporpaMmbl
3anucbiBaTb B CBOMCTBO AaHHOr0O Grioka 3Ha4YeHme HyXXHOrO BbixoZda Apyroro 6noka.
** Mpun nporpamMmMmnpoBaHMK CBsA3el, MOCNe BBOAA 3Ha4YeHUs1 HoOMepa Bbixoda Ha aucnnee BUXILO, HaxaTne
knaeuwu [3aBa.] ycTaHaBnmMBaeT MHBEPCUIO AaHHOW CBA3K, YTO OTOOpaXaeTcsl CUMBOSIOM «-».



7.2.1.4 HacTtpoika napameTpoB

Ha naHHOM ypOBHe Npov3BOAMTCS HACTPOMKa NapameTpoB (hyHKLMOHAMNbHbIX GIIOKOB.

Tabnvua 7.4
HMCEKSENQ» Oucnnen MAPAMETP ucnneli [ucnneli
3ABOAHHA BUXI
Homep ypoBHs 1-n, 2-n paspsag 3-i1, 4-i paspsag A a
00 ...98 01..99 -9999 ... 9999 000, 001
4 Homep 6rnoka Howmep napameTtpa 3HaveHune PaspelueHune name-
napametpa HeHus napameTpoB™®

* YcTaHoBKa [aHHOro 3Ha4YeHus paspeLuaeT unu 3anpeLlaeTt Npon3BoanTb MU3MEHEHUE AaHHOro napameTpa B
pexume PABOTA. [Insa nsmepeHus napaMmeTpa HYXXHO B pexxume paboTbl KOHTPOMepa NepenTy Ha NnaHenb
WHAMKALMN 1 peAaKTMpOoBaHUSA napameTpoB pyHKUMOHanbHbIX 6r1okoB (cM. 1.6.1.2).
CoCTOsIHME AAaHHOro 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 NpOM3BOAMTCH TECTUPOBaAHME AUCKPETHBLIX Y aHANoOroBbiX BXOOOB-BbIXO4OB KOHTPOSiepa,

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

Tabnuua 7.5
Oucnnen .

«Ne» KAHAN Aucnnen NAPAMETP [vcnnei 3ABOAHHS Oucnnen
Howmep 1-n, 2-1 3-n,4-n BUXIA
YPOBHA pa3psa paspsaa

01 Homep Bxona XXXX — 3Ha4yeHune BxogHoro curHana (%) 000
Tect
aHanorosbIX 01— 1- Bxoa XXXX — 3HaYeHne BXOJHOro curHana, 001
BXoaos YTO COOTBETCTBYET Havany wkansl (%)
Al1-Al8 XXXX — 3Ha4YeHne BXOOHOro curHana, 002
YTO COOTBETCTBYET KOHUY LwKanbl (%)
02 — 2-n BXopq AHanorn4Ho 1-my Bxogy
03 — 3- BXopa AHanorn4Ho 1-my Bxogy
04 — 4-n BXon AHanorn4Ho 1-my Bxogy
05 — 5-n BxoA AHanoru4Ho 1-my Bxoay
06 — 6-1 BXxoZ AHanoruyHo 1-my Bxoay
07 — 7-n BXop, AHanorn4Ho 1-my Bxogy
08 — 8- BXopA AHanorm4yHo 1-my Bxogny
02 Homep BbIxoga | Xxxxx — U3MeEHEHWe 3HavYeHus Bbixoaa (A, V) 000
5 TecT aHano- 01 — 1-1 BbIXoA, 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,
paciumpenvs) | 04 — 4-i BbIxog,
03 Homep Bxopaa 0000 — Bxof OTKITHOYEH 000
TecTt 01 — 1- Bxop, 0001 — Bxoa BkNKOYEH (nogaHo =24B)
OVCKPETHbIX 02 — 2-n BXog AHanormyHo 1-my Bxogy
BXOA0B 03 — 3-n Bxog AHanoruyHo 1-my Bxoay
DI1-DI3 04 — 4-7 BxoA AHanornyHo 1-my Bxoay (Mpy HanNMuMM Moayns
(DI14-DI19 Ha pacluMpeHns)
mogyne | ... | ...
paclUmMpenns)) [ 19 — 19-i Bxop AHanornyHo 1-my Bxogy (Mpy HaNU4UM moayns
paclmpenust)




MpogomxkeHne Tabnuupl 7.5

Oucnnen .

«Ne» KAHAN Avcnnen NAPAMETP N Oucnneit
Homep 1, 20 — Oucnnen 3ABOAHHA BUXIL
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 (Npw HaNUyMM
pacLuvpeHus) MOAYNsi pacLUMpPEHMs)
05 Homep Bxoaa xxxx — CocTosiHne duanyeckoro Bxoaa 000
ABTOMaTMYeckas kanmbpoBka
ABTomaTtuyeckas | 01 — 1-n Bxopq He NpoBoanTCA
KannbpoBka xxxx — CocTosiHne hnanyeckoro Bxoaa 001
aHanoroBbIX ABTOMaTMYeCcKas KanMbpoBka
Bxogos Al1-Al8 Havana wkanbl
xxxx — CocTosiHne uanyeckoro Bxoaa 002
ABTOMaTMYecCkas kanmbpoBka
KOHLIa LKarbl
02 — 2-n BXop, AHanorn4Ho 1-my Bxogy
03 — 3-1 BXof AHanorn4Ho 1-my Bxogy
04 — 4-n BxoA AHanoruyHo 1-my Bxogy
05 — 5-n BxoA AHanoruyHo 1-my Bxogy
06 — 6-1 BXxop, AHanorn4Ho 1-my Bxogy
07 — 7-n BXop, AHanorn4Ho 1-my Bxogy
08 — 8- Bxop, AHanorm4yHo 1-my Bxopy
06 Homep Bxoaa xxxx — CocTosiHne uanyeckoro Bxoaa 000 — He
PyuyHas kanubposka COXpaHaTb
PyyHas 01 —1-n Bxog Havana Lwkanbl 001 - coxpaHaATb
5 KannbpoBka
Havyana wkansl 02 — 2-n Bxog AHanormyHo 1-my Bxogy
aHanoroBebIX 03 — 3-1 BXxop, AHanorn4Ho 1-my Bxogy
BxogoB Al1-Al5 | 04 — 4- Bxop AHanormyHo 1-my Bxoay
05 — 5-n BxoA AHanoru4Ho 1-my Bxoay
06 — 6-1 Bxoq AHanoruyHo 1-my Bxoay
07 — 7-n BXop, AHanorn4Ho 1-my Bxogy
08 — 8- Bxop, AHanorm4yHo 1-my Bxogny

07

PyyHas
KannbpoBka
KOHUa LKansbl
aHanoroBbIX
BxogoB Al1-Al8

Homep Bxoga

xxxx — CocTosiH1e hr3n4ecKoro Bxoaa
PyyHas kannbpoBka

000 — He
COXpaHaTb

01 — 1-n Bxog KOHUA LUKanbl 001 - coxpaHaATb
02 — 2-n BXop, AHanorn4Ho 1-my Bxogy
03 — 3-1 BXxop, AHanorn4Ho 1-my Bxogy
04 — 4-n BxoA AHanoruyHo 1-my Bxogy
05 — 5-n BxoA AHanoruyHo 1-my Bxogy
06 — 6-1 BXxop, AHanorn4Ho 1-my Bxogy
07 — 7-n BXopg, AHanorn4Ho 1-my Bxogy
08 — 8-n BxoA AHanoru4Ho 1-my Bxony

08

PyyHas
KanubpoBka
Hayana Lwkarnsl
aHanoroBoro
Bbixoga AO1-4
(AO2-A04 Ha
mogayne
pacLuMpeHus)

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)




OKoH4YaHne Tabnuubl 7.5

Oucnnen «Nex»

Oucnnen MNAPAMETP

. Oucnnen
HOMKe?,Hy?)J;BHH 1, 20 3%, 4 Oucnnen 3ABOAHHA BUXILL
paspsa paspan
09 Homep BbIxoaa | xxxx — 3HauyeHue, NnogaBaeMoe Ha BbIXog 000 — He
npu kanMbpoBkKe KOHLA LuKansbl COXpaHATb
Py4yHas 01 — 1-1 BbIXOA, 001 -
kannbposka COXpaHATb
KOHLa LUKansl 02 — 2-m BbIxo, | AHanornyHo 1-my BbIxo4y (Npy HanNU4MM
aHanorosoro MoAyNs paclunpeHus)
Bbixoga AO1-4 03 — 3-n BbIxoA, | AHanornyHo 1-my Bbixody (NpW HanM4mMu
(AO2-A04 Ha MOoAyNs paclunpeHus)
moayne 04 — 4-n BbIxog, | AHanornyHo 1-my Bbixody (MpW HanmM4un
pacLumpeHws) MOAYNSA paclUMpeHns)
10 01 0000 — 0059 000 — He
- ceKkyHapbl COXpaHATb
Kanunbposka 001 -
Tarmepa COXpaHATb
peanbHoro 02 0000 — 0059 000 — He
BpEMeHU - MVHYTBI COXpaHATb
001 -
COXpaHATb
5 03 0000 — 0023 000 — He
- Yachbl COXpaHATb
001 -
COXpaHATb
04 0001 — 0007 000 — He
- AeHb Hegenu COXpaHATb
001 -
COXpaHATb
05 0001 — 0031 000 — He
- Ynucno mecsua COXpaHATb
001 -
COXpaHATb
06 0001 - 0012 000 — He
- mecsy, COXpaHATb
001 -
COXpaHATb
07 0000 — 0099 000 — He
-roa (2000 — 2099) COXpPaHATb
001 -

COXpaHATb




7.2.1.6 CucTteMHble napamMmeTpbl

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

Tabnuua 7.6.1

Oucnnen «Nex» Oucnnen NAPAMETP -
KAHAN Aucnnei 3ABIAHHS ﬂ;%‘(’;ﬁ"
Homep ypoBHs 1-n, 2-n pas3psg 3-n, 4-n paspsg
01 01 00.xx 000
CuctemHble Bepcus rge:
napameTpbl nporpammMHoOro 00 — kog mogenu
obGecneveHuns KOHTponnepa
XX — HOMep Bepcum1
02 0000 — 0015 (cm. 000
Kog Mmogenu mogynsa | npumedaHue *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 mMkC
04 0000 — Modbus RTU 000
MpoTtokon o6bmMeHa** | (ctaHgapT «Mukpony»)
0001 - Modbus RTU
(ctaHgapT «Modicony)
05 0000 — «3-2-1-0» 000
Mopspok 0001 — «1-0-3-2»
crnenoBaHua™* 0002 — «0-1-2-3»
03 01 XXXX 000
Pecypc cuctemsl 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 ownbkm | Homep owmnbkn Twn ownbkm Koa owwm6Gkm
(konmyecTBO Cwm. Tabn.7.6.2 Cwm. Tabn. 7.6.2
owmnboK)

*1 Mpu nogkntoveHHbIX Moaynsx pacwmpenns MP-51-11 n MP-51-16 Heobxogumo ykasbiBatb 11 Homep
moayns, npu MP-51-13 n MP-51-17 Heobxoammo ykasbiBaTb 13 HOMep Mogynsi v npy nogkniodeHHslx MP-51-15 n MP-
51-18 Heobxoammo ykasbiBaTb 15 HOMep Moayns.

*2 B gaHHoOM napameTpe ykasblBaeTCsl KONMYECTBO 3anucei, OfHa 3anuck pasHa 4 Gavita (Hanpumep, HoOMep
Onoka, HoMep Bxoda, Homep 6roka, HoMep BbIxo4a).



Tunbl (koAabl) CUCTEMHbIX U Nporpammupyembix OLUUBOK,
MHOULUMPYEMbIX Ha YpoBHe 6, noaypoBHsA 04, ykasaHHbIX B Tabnuue 7.6.1

Tabnuua 7.6.2

Tun Kon
owmnGiu | owmbkm MNpunynHa owmnbkm MeTop ycTpaHeHMs oLWNOKK

01 Owwubka aHanorosoro Bxoga Al1 YCTpaHuTb NpUYmHY BbIXoAa curHana 3a
CuvrHan Ha Bxoje Bblllen 3a AnanasoH AnanasoH LKanbl ( unv kannbposaTk LWKany)
LUKansol

01 S T RETTRpe

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

01 Owwnbka npu obpaLLeHnn K BHELLHEW 1. BbIKMounTb, a 3aTeM BKITHOUUTb KOHTpOnnep
3HeproHesusucumon namsatn EEPROM 2. 3amMeHUTb MoAyMb pacLUMpeHust

02 Owwnbka npu obpalleHun K Tanmepy 1. BblkntounTb, a 3aTeM BKIMOYUTL KOHTPOMep

peanbHOro BpeMeHun Mmoayna npoueccopa

03 Owwnbka npu obpaLueHun K y3ny LIAM AO2 1. BbIKNoUNTb, @ 3aTEM BKITHOYUTL KOHTpONNep
2-ro KaHana Mogynsi pacluMpeHus 2. 3aMeHUTb MoZdynb pacLuMpeHus
04 Owwnbka npu obpawyeHun K yany LIAM AO3 1. BbIKNounTL, @ 3aTEM BKITHOYUTL KOHTpONNep
3-ro KaHana Mogynsi pacluMpeHus 2. 3aMeHUTb MoAdynb pacLuMpeHus
05 Ownbka npn obpalleHun k yany LIAM AO4 1. BbIKMOUYNTB, a 3aTEM BKITHOUMTb KOHTPOIeEp
02 4-ro kaHana MoAynsi pacLUMpeHnst 2. 3aMeHUTb MoAyMb pacLUMpeHUs
06 Owwnbka npu obpalLeHnn K y3ny kaHanos 1. BbIKMounTb, a 3aTeM BKITHOUUTb KOHTpOnnep
OVCKpeTHOro BBoAa/BbIBOAA MOAYNS 2. MNpoBepuTb NPaBUIbHOCTb yKazaHUs MOAyns
pacwmpenus 1 rpynnbl (1-8 ANCKPETHBLIN pacwmpeHns (NyHKT meHio 6.01.02)
BBO//BbIBOA) 3. 3amMeHnTb MoAYNb pacLUMpeHns
07 Pe3seps
08 Owwnbka npn obpaLleHnn K y3ny kaHanos 1. BblkntounTb, a 3aTeM BKIOYUTL KOHTPOMep
AVCKpeTHoro BBOAa/BbLIBOAA MOAYNS 2. MNposepuTb NPaBUNbHOCTb YKa3aHs MOAYMA
pacwmpenus 2 rpynnbl (9-16 guckpeTHbIn paclumpeHuns (NyHKT meHio 6.01.02)
BBO//BbIBOA) 3. 3amMeHnTb MoAYNb pacLUMpPeHns

7.2.1.7 KoHTponb OTKa3oB
Ha paHHOM ypoBHe MpOoM3BOAUTCS KOHTPOIb OTKa30B NpW NporpaMMUpPOBaHUN.

Tabnuua 7.7 .1

.llucl?:s%m» Oucnnen MAPAMETP ucnneit [ucnneit
. .. 3ABOAHHA BUXIA
Homep ypoBHs 1-1n, 2-1 pas3psag 3-n, 4-n paspsag
00 ... 99 01...05 XXXX XXX
Homep oTkasa Tun (Koa) oTkasa — CnyxebHas CnyxebHas
(konun4yecTBO cM. Tabn.7.7.2 MHpopMaLms WHcpopmaLma
0TKa30B) 06 0000-0099 0000-0099
Tun (koa) oTkasa — Homep Grnoka Howmep Bxopa (He
cM. 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
MpumeyaHue!

*1. Ha gaHHbIx gncnnesx ykasbiBaeTcs HoMmepa OrokoB, B KOTOPbIX Ha 3Tane nporpaMMupoBaHuUsi MPOU30LLIIO
«nepekpbiTMe» obnacTen agpecoB napameTpoB.

Mepentn B pexum «paboTbl» NPU HaNUYUM OTKA30B HEBO3MOXHO. VX HYXHO MWCNpaBuUTb B pexume
NporpaMMmMpoOBaHUS.

Owwubkm (Tabn.7.6.2) MOXHO BUAETb U B pexuMme «paboTbl». [ns 3TOro HY)XHO NEPENTV B PEXUM NaHemnu
OTKa30B 1 OLLINBOK:

ow ot
(o o oo oo = 0O)

Mpu atom BypeT BO3MOXHOCTb MPOCMOTPETb MO MOPSAKY koAbl Bcex owubok. Ha aucnnee Oymer BuaHO

KONMYeCTBO OLLUMOOK, HOMEep OWMOKK, TUM U KOA OLIMOKKN (CM. PUCYHOK 7.3).




Tabnuua 7.7.2

Jducnnei e 1 "1

naPAMETP ™~ |11 I_, I_I I
Konuuecteo Homep
OWHOOK OWMHOKK
Ducnned | 711 T 0 | Aucnned
3ABJIAHHA rarr i RN RN BHX1],
Tun 1 1 Kon,
OWMHOKKH OWMHOKKH

PucyHok 7.3 lHOukayus napamempos HacmpoUKu 8 pexxume poboma

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

Koa otkasa MpuunHa oTkasa MeTop ycTpaHeHusa oTkasa

01 OTka3 aHeproHe3aBMCMMOW BHELLHEN 1. BbIKnounTb, a 3aTeM BKITHOYUTb KOHTpOnnep
EEPROM

02 Owwnbka Npu TeCTUPOBAHNN N ANArHOCTUKE 1. BblkntounTb, a 3aTeM BKIOYNTL KOHTPOMep
0O3Y (RAM, onepaTnBHOM NamaTH)
npoLieccopa Ha aTane Ha4yarnbHON
MHMLManM3auum KoHTpornnepa

03 He cooTtBeTcTBME KOHTpONbLHOM cyMmmbl CRC | 1. Hantu n ycTpaHnTb HECOOTBETCTBME B
obnacTv pegakTMpoBaHus KoHpUrypauum un nporpaMmmMe nmbo, ecrnm He HYXHO YCTPaHSATb
KOHTpOrnbHOM cyMMbl CRC MCMONHWUTENBHOIMO | 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 KOHTPONBLHON cyMMbl CRC 1. BbINOMHMTL ONepaLmio CoXxpaHeHus (CM.
3arpy>keHHoun nporpaMmbl nonb3oBaTens un ypoBeHb 8), ecnn HecooTBeTCTBME AOIMKHO BbITh
KOHTponbHOM cyMmmbl CRC coxpaHeHHom COXpaHeHo.
nporpaMMbl Nonb3oBaTtens

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

05 Ownbka KoHTpornbHol cymmbl CRC 1. BbIKNounTb, @ 3aTEM BKITHOYUTL KOHTpONNep
MCMOHAEMON NporpaMmbl Nonb3oBaTens B AN MHULManu3aumMm TeCToB HavarnbHOW 3arpysku
O3Y (ocyLyecTBneHne KOHTPOS BO BpeMs KOHTpoOnnepa
paboThl)

06 OTkas nporpammel Nofib3oBaTens 1. MNpv BO3HNKHOBEHUWN JAHHOIO OTKasa Ha
He nogkntoyveHHbI Bxog, MHAVKaUMK ykasbiBaeTcs Homep 6noka n Homep

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

07 HenpaswnbHoe pacnpegeneHvne 6a3oBbix 1. MNpv BO3HNKHOBEHUWN JAHHOIO OTKasa Ha
appecoB (PYHKLMOHAaNbHbIX 6r10koB VHAVKaUMK yKasbiBaeTcs Homepa 6rokoB ¢
(coBnapeHne 6a3oBbIX agpecos B cosnasLwymMmn 6a3oBbIMK agpecamu. Hantu un
HecKomnbKux brokax) YCTPaHWTL OLWMBKY KOHMUrypaumm

PyHKLMOHaNbHbIX 610KOB.
08 Mporpammupyemblii 0Tka3s 1. JlokanusoBaTb HEMCNPaBHOCTb COrMacHO

3anporpammmMpoBaHHOI Jlorvke paboTsl
(hOpPMMPOBaHMSI MPOrpaMMUPYEMbIX OTKa30B




7.2.1.8 CoxpaHeHue nporpaMmmbl Nofib3oBaTensi U HaCTPOeK B 3HeProHe3aBUCMMOW NaMsTH

Ha paHHOM YpPOBHE NpOU3BOANTCA COXpaHeHue nporpamMmbl Mosib3oBaTesnd, HacTpoeK U napamMeTpoB B
3Hepr0HeSaBVICVIMOl7I naMAaTn KOHTponnepa.

Tabnuua 7.8
HMCI?KI?I%NQ» Oncnnen MAPAMETP Oucnneit Ouncnneit
. . . 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€eiCTBOBAHHOIO namsiTb
8 KonuyecTtBa 6nokoB | kKonmyectsa 6nokoB
0001 — 000
3anucaTtb B
3HEproHe3aBNCUMYIO
namsitb
MpumeyvaHwne.

M3meHeHne B pexxume PABOTA HekoTopbix napameTpoB HE TpebyeT kKomMaHabl COXpaHeHUs! Ha YpoBHeE 8.

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

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

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

4) HekoTtopble BbixoAa OMOKOB Takke OCTAKTCSH HEU3MEHHbIMW MOCHEe BbIKIMIOYEHUS KOHTpomnepa. 370
BbIXxoZa GIOKOB HAKOMMEHNS (CHETYUK N MHTErpaTop).

3anomuvHaHue cnefyoLmMx NapamMmeTpoB MPOVCXOANT aBTOMAaTUYECKN:

N3Y (EEPROM, FLASH) "2
Mporpamma nonb3oBaTensi <

*2

MapameTpbl Nporpammbl B *3

nonb3oBaTtens

CuctemHble napamMeTpbl

e ]

o3y

A
*
L

[Nporpamma nonb3oBatens

MapaMeTpbl Nporpammbl
nonb3oBaTens

CucrtemHble napamMmeTpbl

*1. Konuposanue 13 NM3Y B O3Y npomcxoauT nocne BKIIHOYEHUS NUTaHWA Npubopa, a Takke ecrnm no Kakon T0 Npu4nHe
ucnopyeHa paboyvas nporpaMmma nonb3oBaTens.

*2. 3anuck nporpammel nons3osatens B [13Y npomcxoanT Npu coXpaHeHUn Ha ypoBHE NporpammmnpoBaHus 8.

*3. Mpu paboTte KoHTponnepa 3anucb napameTpoB nporpammbl B M3Y npoucxoauT TOMbKO ANA onpeneneHHbIX
6rokoB. 3anncb MPoOM3BOAUTCS UMKIIMYECKM MO BPEMEHU UMM MPU U3MEHEHWM cBOMCTBa Onoka (Mpu M3MeHeHWM
CBOWNCTB C nporpammHoro naketa ALFA cBolictBa aBToMaTuyecku 3anucbiBatotcs B M3Y n B O3Y, npu nameHeHnn
napameTpoB K3 MepefHer MNaHenu KOHTponfepa CBOWCTBa 3anucbiBaloTcs Tonbko B O3Y, ecnu HyxHO 4TOObI
N3MEHEHHbIE CBOWCTBA OCTaNuCb B CUIe 1 Npw cnegyowemM 3anycky KOHTponnepa, Hy>Ho 3anvcaTb nporpammy Ha 8
ypOBHE).

*4. 3anucb B M3Y npoussoguTca aBToMaTtudecku. Mog cuctemMHbiMM napameTpamu pasymeeTcs 6 ypoBeHb pexunma
nporpamMmMmMpoBaHNs KOHTposrepa.



8 YkaszaHue mep 6e3onacHocTH

8.1 K akcnnyatauun koHTponnepa MUK-52H gonyckatotca nuua, nMetowme paspelleHve ans paboTel Ha
3MeKTpoycTaHoBKax HanpskeHnem o 1000 B n nsyunsLlune pykoBoACTBO NO 3KCNyaTauum B NOfIHOM obbeme.

8.2 Okcnnyatauus koHTpornepa MWK-52H paspelwaeTtca npyv  HanmMuum UHCTPYKUMM MO TEXHUKe
6e3onacHOCTK, yTBEPXAEHHON NpeanpusTuemM-noTpebnutenem B yCTaHOBIEHHOM NOPSAKE U yYMTbiBatOLLEN cneunduky
NMPUMEHEHNS KOHTpONfiepa Ha KOHKpPeTHOM obbekTte. [Mpu akcnnyataumm Heobxogumo cobniogatb TpebosaHus
Aevicteytowmx npasun MNT3 u MNTH ans anekTpoycTtaHoBOK HanpshkeHnem go 1000B.

8.3 KoHtponnep MWK-52H porkeH akcnnyaTvpoBaTbCA B COOTBETCTBMU C TpeboBaHUAMW AEeNCTBYOLMNX
"MpaBun ycTponcraa anekrpoyctaHosok" (MYJ).

8.4 Wcnonb3yite HanpsbkeHua nuTaHusa (220B/50My nepemeHHoro Toka unu 24B nocTOAHHOro TokKa),
CoOTBeTCTBYIOLME TpeboBaHUAM K 3MEeKTponMTaHuio ansa koHTponnepa MUK-52H. Mpy nogave HanpskeHWUs nuTaHns
HeobxoAVMMOe ero 3HayeHve JOIMKHO yCTaHaBNMBaTbCs He Gonee, YeMm 3a 2-3 cek.

8.5 Bce MoHTaxHble u npodunakTmyeckme paboTbl [OMKHbI MNPOBOAUTECH MPU  OTKIIOYEHHOM
3MeKTPOoNUTaHnu.

8.6 3anpelyaeTca nogknoyaTh U OTKNIOYaTL COEAUHUTENMU NPU BKIIOYEHHOM 3MEKTPONUTaHNUN.

8.7 TwartenbHO nNpov3BOAWUTE MOAKIIOYEHME C COOnMaeHneM MonsipHOCTM BbIBOAOB. HenpasunbHoe
MOAKMNIOYEHNE UMM MNOAKMNIOYEHUE pPa3beMOB PV BKIIOYEHHOM MUTAHUM MOXET MPUBECTU K MOBPEXOEHUIO
ANEKTPOHHbLIX KOMMOHEHTOB npubopa.

8.8 He nogkntovanTe Hencnonb3yemble BbIBOAbI.

8.9 Tlpu pasbopke npubopa OnsA ycTpaHeHus HewucnpaBHocTel KoHTponnep MWK-52H pomxeH ObiTb
OTKIIOYEH OT CETW ANEKTPONUTaHNS.

8.10 lNpu usBneveHun npubopa u3 koprnyca He MpUKacamTeCb K ero 3MeKTPUYECKUM KOMMOHEHTaM W He
noasepravTe BHYTPEHHWE Y3Mbl U YacTy yaapam.

8.11 Pacnonaravite koHTponnep MWK-52H «kak MoOXHO pfanee OT YCTPOWCTB, TeHepMpyoLWmnx
BbICOKOYACTOTHble  M3ny4YeHus (Hanpumep, BY-neun, BY-cBapouHble annapaTtbl, MaluWHbl, WA  nNpubopsl
UCNOonb3yloLLMe MMNYNbCHbIE HanpskeHns) Bo nsbexaHne cboes B paboTe.



9 lMopanok ycTaHOBKM U MOHTaxa
9.1 O6wMue ykasaHusa

KoHTponnep MUK-52H paccuntaH Ha moHTax Ha penbc DIN35x7.5 EN50022 cornacHo puc. 9.1.
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PucyHok 9.1 — lNonoxeHue MUK-52H npu monmaxxe He DIN-Penbc
9.2 Tpe6oBaHUA K MECTY YCTaHOBKM

KoHTponnepbl MUK-52H fomkHbI yCTaHaBNMBaTLCA B 3aKpbiTOM B3pbiBOOE30MacHOM U noxapobe3onacHom
NoMeLLEeHUN.
YcnoBust akcnnyaTauum KOHTPOSNEPOB HE XYXKe CreAYHLNX:
* TemnepaTtypa OoKpyxatoLero Bosgyxa ot MuHyc 40 go nntoc 70°C;
* OTHOcUTenbHasa BnaxHocTb oT 40 go 95 %;
» atmocdepHoe aasnenne ot 85 go 106,7 kla;
* 0OMKkHa ObIThb 3alUMTa OT BIUAHMS BHELIHUX MarHUTHbIX MOMEN C HanpskeHHOCTbo 6onee 400 A/wm;
* JOMKHa OTCYTCTBOBaTb BUOpaunsi MECT KpPenneHusi ¢ 4actoTol Beiwe 25 'y n ¢ amnnuTygon 6onee 0,1 mvm;
* OKpyXKatolLLlas cpefa He AOIMKHa cofepXaTb arpeCcCUBHBIX MapoB U ra3os.

9.3 CoepuHeHue KOHTpoIiepa ¢ BHELUHUMU YCTPOMNCTBaMM

KabenbHble cBa3n, coeguHsiowime koHTponnepsl MUK-52H ¢ gatunkamm n ncnonHuTeneHbIMY MeXaHM3mamu,
MOAKMNIOYAITCHA K HUM Yepes pasbeMbl NMOAKIMIOYEHUS Lienen BBOAA-BbIBOAA COrMacHO NPOEKTy aBToMaTm3aumn B Buae
KabenbHbIX CBSA3EN U XryTOB BTOPUYHOW KOMMYTaLuN.

MoakntoyeHe OCyLEeCTBMAETCH C MOMOLLbI0 COeAMHWUTENel Ha OCHOBE GE3BMHTOBBLIX MIOCKO-MPYXXWUHHbBIX
knemMm. Tunbl MPOBOAHWMKOB, MOAKMOYaeMble K OGEe3BUHTOBbLIX MMOCKO-MPY>XUHHBIM KNEeMMaM:  O4HOXWIbHbIE,
MHOTOXWIbHbIE, MHOTOXWUIbHbIE TOHKOMPOBOSMOYHbIE (B TOM 4WCME C  YNMAOTHEHHO-3aXaTbIMU  Xunamw),
TOHKOMPOBOMOYHbIE C KOHLEBOW BTYMKOW MMM CO LWTUATOBLIM KabenbHbIM HAKOHEYHUKOM. XapaKTepUCTUKM
pasbeMHbIX coeanHuTenen (pasbemMoB-KINeMM) U KNeMM, yCTaHaBnMBaeMbIxX Ha npnbop:

* ceyeHune Noaknto4aeMblx NPOBOSHUKOB 0,08 -2,5 MMZ,
* rnyGuHa 3a4nCTKN NPOBOAHUKA (ANMHA BTYNKK, WTUdTA) 5-7 mm,

* MakcMmMmarnbsHoe HanpsxeHue 250 B,

* HanNpshKeHne M3onaunm Mexay KnemMmmamm 4 «B,

* MakcMmMarsnbHbIA TOK Yepes Krnemmy 12 A.

Mpoknagka kabener un XryToB [oOSbKHa oTBeyaTb TpeboBaHusM AenctBylowmx «[lpaeun ycTponcTea
anekTpoyctaHoBok» ([1YJ). He gonyckaetca o6beanHATs B 0AHOM kabene (B XryTe) uenu, no KOTopbiM nepeaaroTcs
BXOAHblE aHamNOroBble N CUMbHOTOYHbIE BbIXOAHbIE OUCKPETHbIE (MMMYNbCHbIE) CUrHanMbI.

OKpaHupoBaTb BXOAHbIE W BbIXOAHbIE AUCKPETHble (MMMyrnbCHble) kabenbHble uenn He Tpebyetcs.
HeobxoomMmocTb B akpaHupoBaHUM kabens, No KOTOpbIM NMepedaeTcsi aHanoroBas UHgopmMauus, 3aBUCUT OT ANWHbI
CBA3el 1M OT YPOBHSA NOMEX B 30HE NMPOoKNaaku kabens.

CeTeBoe HanpsikeHue anekTponutaHus koHTponnepoe MUK-52H nogaetcs yepeB BHELLUHWUIA CUMOBOW LUWT,
060pYy0BaHHbI aBTOMATUYECKMU BbIKITIOYaTENAMMN.

Brnokn koHTponnepos MWK-52H, pgaTtuvkm v nCNONHUTENbHbIE YCTPOWCTBA, BXOASLWME B OOWH KOHTYP
perynupoBaHus Wnu  ynpaBrneHusl, [OOMKHbl OblTb OTHeCeHbl («NpMBSA3aHbI») K OOHOMY aBTOMaTUYECKOMY
BbIKIOYaTento.

MapameTpbl ceTU anekTponuTaHus — ogHodasHas ceTb NepeMeHHOoro Toka HanpskeHuem ot 110B go 242B u
yactoton (50 £ 1) Ny mnm ot 20 oo 28 B, B 3aBUCUMOCTM OT 3aka3sa.

Bce 6noku koHTponnepos MUK-52H gomkHbl ObITb 3a3eMreHbl NPOBOAOM cedeHus He MeHee 1,5 MM,

CxeMbl BHELUHUX coeanHeHun npusoasTcd B rnase 10.



BHelwHun BUA 1 rabapuTtHble pasmepbl
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PucyHok 9.2- Konmponnep manokaHasbHbIlU MUKPONPOUECCOPHbIU MHO20GhyHKYUOHanbHbId MUK-52H, eHewHul eud u
eabapumHbie pa3mepsb!



10 OpraHusauus BBoAa-BbiBoaa MHopmauun. BHelwHne coeguHeHns

10.1 Ocob6eHHOCTU OpraHu3auuu BBoAa-BbIBOAA

Bce BHelwHve Lenu, NOAKIOYAOTCH K KOHTPOMIEPY C MOMOLLbI PasbeMOB A1 MOAKMOYEHUS BHELUHUX
uenel BBoaa-BbiBoaa. Llenv BBoaa-BbIBOAA NOAKMOYATCS K KOHTPOMMEPY Yepe3 pasbeMbl PachoNioXeHbl CBEPXY U
CHu3y npubopa.

Cxema nopgknioveHuss koHTponnepa MUK-52H 3aBucut OT MoAMGMKALMM  OUCKPETHLIX BbIXOOAOB WU
HanpspKeHWs NUTaHWUS yKasaHHbIX Npu 3akase npubopa.

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

* aHarnorosble BXOAbI; * aHanoroBbI BbIXOA;

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

* Lenb NuTaHnsa npubopa; * MOZYNb paclMpeHus.

B pasgenax 10.2 — 10.16 npuBogaTCcs CXeMbl NOOKMNIOYEHNS Lenen Ana pasnuyHbIX TUMOB CUTHAMOB U
MoAynew paclumpeHus.
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PucyHok 10.1 - KoHmpornnep manokaHabHbIU MUKDPONPOUECCOPHbIU MHO20¢hyHKUUOHanbHbIl MUK-52H ¢ numaHuem
220 B nepemeHHO20 moka, 8HewHUl 8Ud cxeM MNOoOK/IOHYEHUST
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PucyHok 10.2 - KoHmpornep manokaHabHbIlU MUKPONPOUEeCCOPHbIl MHO20(hyHKYUOHanbHbIt MUK-52H ¢ numaHuem
24 B nocmosiHHO20 moka, 8HeWHUl 8ud cxem rooKIHYeHUs



10.3 BHeluHMe Lenu NOAKNKYEHUs1 CUrHanoB
10.3.1 MopgknioyeHne aHaANOroBbIX BXO40B

lMonoxeHne nepemblyek Ha nnaTe npoueccopa Ans HACTPOWKM PasfUyHbIX TUMOB BXOAHbLIX CUrHaroB
npueegeHo B Tadbn. 10.1.

MpeobpasoBaHne curHanoB noctosiHHoro Toka 0-5 MA, 0(4)-20 MA nnn curHamnoB NOCTOSIHHOTO HanpsKeHus
0-10B ocyluecTBnseTcs C NOMOLLBbI HOPMUPYIOLLUX PE3NCTOPOB, BXOAAWMX B cocTaB usgenusi. Beibop curHana 0-
20MA unu 4-20MA oCyLLIECTBIISIETCSA NPOrPAaMMHO C NMOMOLLbIO (OYHKLIMOHAaNbHOro 6rioka aHanorosoro BBoja.

Kaxgbli aHanoroBbi BXOA, ranbBaHWYECKM W30MMPOBaH OT OPYrMX aHaroroBbiX BXOA4OB M OpYyrux Lenen
KOHTponnepa. NogknioYeHne aHanorosbix BXOAOB nNpeacTasneHo Ha puc. 10.3

| MUK-52H

) B1
) B2
) B3

_.c B4
~) B5
<) BB
) B7
J_ B8

A - KOHTponnep ManokaHanbHbIN MHOFOd)yHKLI,I/IOHaJ'IbeIIZ MMKpon'pou,eccoprlVl MWK-52H MNMPMK.421457.009;
B1...B8 — paTtunk curHanoB NOCTOSIHHOrO TOKa (HanpsikeHus)
XP5,XP6 — coeanHntens 232-209/026-000.

PucyHok 10.3 - Cxema noOkno4YeHUs aHano208bix 8xo008

BHumaHue!
|_|pVI NOoAKITIOYEeHUM aHanorosoro BXogHoro curHana nposepbte Ha Mmoayne yCTpOVICTBa CBSI3M C OO BEKTOM YCTaHOBKY
nepemMblyek BbiIbopa BXOAHbLIX cUrHanoB 611okoB nepemMbivek JP1 — JP8 B COOTBETCTBUM C yKa3aHHbIM B Tabnuue 10.1.

Tabnuua 10.1 - MonoxeHue nepembivek JP1 — JP8 Ha npoueccopHoi nnate Ansi HaCTPOWVKK aHanorosbix Bxogos Al1
— AI8

Tvn BxooHOro MonoxeHus nepemMblyeK
curu£1a JP1 JP2 JP3 JP4 JP5 JP6 JP7 JP8
Bxoa Al1 | Bxog Al2 | Bxoa Al3 | Bxog Al4 | Bxoa Al5 | Bxog Al6 | Bxoa Al7 | Bxop Al8
0-5mMA [1-21,[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] | [1-2],[7-8]
322%'\&? [1-2],[5-6] | [1-2],[5-6] | [1-2].[5-6] | [1-2],[5-6] | [1-2],[5-6] | [1-2],[5-6] | [1-2],[5-6] | [1-2],[5-6]
0-10B [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4]1,[5-7]
/(.f'
,'/ lzJE:: 316388 {
1357

PucyHok 10.3.1 — NonoxeHue nepeMbiHeKk aHai0208bix 8x0008




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 Toka.
MopknoyeHne oUCKpeTHbIX BXOA4OB NpeacTaBneHo Ha puc. 10.4

A
XP1 MINK-52H
KoHt. |Uensb
G1 = 57 92 [DI1+ 3D
T P ﬁ
34 [DI2+ 3
G2 B2 DI2
= i 35 [DI2- g
36 [DI3+ g
G3 B3 DI3
= 37 _|DI3-

A - KOHTponNnep ManokaHanbHbIN MHOFOMYHKLUMOHaNbHLIA MukponpoueccopHbln MUK-52H MPMK.421457.009;

+4
G1...G3 — UCTOYHMK NUTaHWS (HanpPsHKeHUe NOCTOAHHOTO Toka (24 _, )B v Tok Harpysku He meHee 10 MA);

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

PucyHok 10.4— Cxema noOkoyeHuUsi OUCKpemMHbIX 8X0008

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

10.3.3 MMopakniovyeHMe aHaNoOroBbIX BbIXO4OB

AHanoroBbI BbIxo4 6a30BOM MOAENU KOHTpoOnnepa SABMAETCA akTUBHbIM, MO3TOMY AN €ro NuTaHus He
TpebyeTcsa BHELHUI NCTOYHMK 24 B NOCTOSTHHOrO TOKa.

AHanoroBbIN BbIXOA rarbBaHNYECKU M30NMPOBaH OT APYruX Lenen KoHTponnepa. MNogknioyeHne aHanoroBbix
BbIXOZ0B NpeacTasneHo Ha puc. 10.5

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

A - KOHTpONNep ManokaHanbHbI MHOFO(YHKUMOHaNbHbIA MukponpoueccopHbii MUK-52H MPMK.421457.009;
RH — Harpyska;
XP1 — coegmHuTens 232-209/026-000.

PucyHok 10.5— Cxema noOKrroYeHUs1 aHao0208020 8bixoda

BHumaHue!
Mpn nogknYeH aHaNoroBoOro BLIXOQHOMO CUrHasma npoBepbTe HAa MOoAyIe YCTPOWCTBA CBS3N C 0OBEKTOM YCTAHOBKY
nepeMblvek BbIbopa BbIXOA4HbIX CUrHanoB 6roka nepemMbivek J1 B COOTBETCTBMM C yYKa3aHHbIM B Tabnuue 10.2.



PucyHok 10.6— lNonoxeHue nepembidyek dr1s1 HaCMpPOoUKU aHarno208020 8bixoda

Tabnuua 10.2 - NonoxeHne nepemblyek J1 Ha NPOLECCOPHON NnaTe Anst HACTPOWKK aHanoroeoro Bbixoga AO1

Tun BbIXOAHOroO CUrHana

MonoxeHune nepembiyek 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 BbIXO40B

[OuckpeTHble BbIXOAbl BbIMNOSIHEHbI B BUAE pene, npu 3TOM FOrMyeckomy 0 COOTBETCTBYET pPa3OMKHyTOE
NOJSIOXKEHME KOHTAKTOB YKa3aHHbIX HA PUCYHKE, a Norn4yeckomn 1- 3aMKHYTO€ COCTOAHME BbIXOOHbIX KOHTAKTOB pene CP

n HO.

10.3.4.1 Cxema noAKnioYeHns AUCKPETHBIX BbIXOAOB PenenHoro Tuna npeacrasneHo Ha puc. 10.7

Kaxabli OUCKPETHBbIN peneviHbin BbIXOA ranbBaHNMYeCKM W30NUMPOBaH OT APYrnX AUCKPETHbIX BbIXOAOB WU

Opyrux Lenen KoHTponnepa.

[OuckpeTHble BbIXOAbl BLINOMIHEHbI B BUAE pene, npu 3ToMm norndyeckomy O COOTBETCTBYET pPasOMKHyToe
NOJSIOXKEHME KOHTAKTOB YKa3aHHbIX HA PUCYHKe, a Norn4yeckon 1 - 3aMKHYTOE COCTOSIHUE BbIXOOHbIX KOHTAKTOB pere CP

n HO.

G1
G2
G3

G4

G5

Rut

Anz2

Ru3

RMS

MWK-52H
XP2

A

DO1

DO2

DO3

DO4

DOS

A - KOHTpONnep ManokaHanbHbI MHOFO(YHKUMOHAaNbHbIA MUkponpoueccopHbin MUK-52H MPMK.421457.009;

RH1...RH5 — Harpyska;

G1-G5 — UCTOYHMK NUTaHNS (HanpshkeHne NOCTOSHHOrO Toka He 6onee 250B v Tok Harpy3ku He BGonee 5 A);

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

PucyHok 10.7 — Cxema noOkoyeHuUs: OUCKPEMHbIX 8bIX0008 penieliHo2o muna

MapameTpbl ANCKPETHBIX BLIXOAOB perieMHoro tuna:

1. Ha pucyHke nokasaHo pacrnonoXeHne N Ha3HayYeHne NepeknoyaroLLnX KOHTAKTOB BbIXOOHbIX perie KaHanos

DO1-DOS.

2. KoHTaKTbl BbIXOAHbIX pere yka3aHbl B NOMOXEHWUM BbIKIIOYEHO, UK Npu 06eCTOYEHHON 0OMOTKE pene.
3. Heucnonb3yemble kneMMbl pa3bema He NogknoyaTh.




4. MakcumarnbHoe notpebneHne (OOMOTOK pene) MSATU BKIIHOYEHHbIX KaHaroB OT BHELUHEro WUCTOYHUKA
nocTosHHOro Toka 24B — 100mA.
5. HanpsikeHne BHELHEero NCTouHMKa NuTaHus - HecTabunmnsmpoBaHHoe, (20-28) B nocTtosiHHOro Toka.

MpumeyvaHne!

B uensx nepemeHHOro TOka ANs MNOAKMIOYEHUA WHAYKTUBHBLIX HAarpy3oK K [OUCKPETHOMY perenHomy
BbIXO4HOMY CUrHany pekomeHayeTcs ncnonb3osatb RC-aeMncupyoLLyto Lemnouyky.

Mpumep Takon cxembl n306paxeH Ha pucyHke 10.9

PekomeHayeTca Ans uenen nepemMeHHoro Toka HanpsbkeHnem 220 B BmecTto RC-uenovku mcnonb3oBaTtb
Bapuctop CH2-1 Ha HanpsikeHne 420B. MNpumeHeHne BapucTopa NO3BONSIET NPeaoTBPaTUTb HE TONBbKO MHOYKTUBHbIE
HaBOAKW, HO W MoracuTb GomnblUMEe BCMNMECKU CWUrHana, BO3HMKAlOWME B CUITOBbIX LENsSX NUTaHWS OT [PYroro
obopygoBaHus.

10.3.4.2 Cxema nogKmnioYeHns AUCKPETHbIX BbIXOA0B TPaH3WCTOPHOro Tuna npeacrasneHo Ha puc. 10.8.

A

MWK-52H

G = XP2

D:+ ] {41 _[HO1
DOt

ot Beb 1l e lepd }

| 43 |HO? 2
DO?

oY B2 Ty epa]

| 145 |HO3 :
DO3

ik - 46 |cP3 }

- 47 |HO4 :
D04

UL —1 48 |cP4 }

49

XP3

| {50 [HO5 .
RuAa DO5
L 51_|CP5 >

32
33
54
53

A - KOHTpONNep ManokaHanbHbI MHOFO(YHKUMOHaNbHbIA MUkponpoueccopHbin MUK-52H MPMK.421457.009;
RH1...RH5 — Harpyska;

G1 — NCTOYHWK MUTaHWUS NEPEMEHHOIO TOKa (HanpsXXeHne NOCTOSIHHOro Toka He 6onee 40B n Tok Harpy3ku He Gonee
100MmA);

VD1...VD5- guog;

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

PucyHok 10.8- Cxema nodknoYeHus1 K OUCKPEeMHOMY 8bIXOOHOMY cuzHarsy

MapameTpbl ANCKPETHBIX BLIXOAOB TPAH3UCTOPHOIO TUna:

1. Ha pucyHke nokasaHO pacrofioXeHWe W Ha3Ha4yeHWe MNacCUBHbLIX TPAH3UCTOPHBIX KIOYEW C OTKPbITbIM
KOJNEKTOPOM 1 06LWmM amuTTepom kaHanos DO1-DO5.

2. Nornyeckomy 0 COOTBETCTBYET Pa3oMKHYTOE, a NOrMYeckon 1 - 3aMKHYTOe COCTOsIHUE KItoua.

3. Hencnonb3yemble kneMMbl pa3bemMa He nogknoyaTh.

4. Ins nuTaHuWa OUCKPEeTHbIX Harpysok TpebyeTcs BHelHee HecTabunusupoBaHHoe HanpsixeHue (20-28) B
NOCTOSIHHOIO TOKa.

MpumeyvaHwue!

Mpwn nNogknyYeHUn MHOYKTUBHBIX HAarpy3oK (pene, nyckatenu, KOHTaKTOpbl, CONEHOMAbI U T.M.) K AUCKPETHBLIM
TPaH3UCTOPHBLIM BbIXOAaM KOHTponnepa, Bo nsbexaHue Bbixoda M3 CTPOS BbIXOAHOIO TpaH3WcTopa M3-3a O0nbLioro
TOKa CaMOMHAYKUMMW, napannenbHo Harpy3ke (o6mMoTke pene) Heobxoaumo ycTaHasnueaTb Grokmpytowmii gnog VD —
cMm. cxemy nopknioveHna10.9. BHewHun Avon yCTaHaBnMBATb Ha KaXOOM KaHane, K KOTOPOMY MNOAKMYeHa
WHAOYKTMBHAsA Harpyska.

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



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 nodkmroyeHuUsi UHOYKmMuUBHOU Hagpy3Ku K OUCKPemMHOMY pernelHOMY 8bIXOOHOMY cuaHary

10.3.5 MogknioueHue nHTepdenca

Bce oTBeTBUTENM Npuemo-nepeaaTynkoB, NpUCOeAMHEHHbIE K oaHOW obLlen nepeparolen IMHUK, OOIMKHbI

COrnacoBbIBaTLCSA TOMbKO B ABYX KpalHMX Toukax. [AnnHa oTBeTBRNEHn Lo 4ommkHa ObiTh Kak MOXHO MEHbLLE.

HeobxoaMmocTb 3KpaHWpoBaHUsi kabenewn, no KOTopbiM nepejaeTcs MHgopMauus, 3aBUCMT OT ANWHbI

KabenbHbIX CBSA3EW U OT YPOBHS NOMEX B 30HE MPOKNaaku kabensi.

MpuUMeHeHWe SKPaHWPOBAHHOW BUTOW Mapbl B MPOMBILUIIEHHbIX YCHOBUSIX SIBMSIETCS NPEANnOYTUTENbHBIM,
NOCKOMbKY 3TO o6ecrne4nBaeT Nony4yeHne BbICOKOTO COOTHOLLEHUSI CUrHam/LLIyM 1 3aLMTy OT CUHGa3HON NoMexXw.

K koMmnbtoTepy MOXeT ObITb NoAKNtoYeHo A0 31 KHTponnepa Ha OAHOM CErMEHTE CeTMU.

O6was anvHa kabenbHOM NMHUM CBA3N OAHOIO CErMEHTA CEeTU He JoSMKHA npeBbiwaTh 1200Mm.

B kavecTBe kabernbHOWN NMHUM CBS3UN NPEANOYTUTENBHO UCMONb30BaTh 3KPAHMPOBAaHHYIO BUTYHO Napy.
[nuHa oTBETBNEHUI OT NNHMK CBSA3M Lo AOMKHA ObITb KaK MOXHO MEHbLLE.

K WHTepdencHblM BXoAaM KOHTPOMMEPOB, PACMOMOXEHHLIM B KpanWHUX TOYKax COEAMHWUTENbHOW NMHUK

Heobx0AMMO MOAKIIYMTL ABa TEPMUHAMBHBIM pe3ncTopa conpoTusneHnem 120 Om.
[MopaknioyeHne TepMUHanNbLHMX PE3NCTOPOB B KOHTpOnepax nokasaHo Ha pucyHke 10.10

MoakntoyeHne TepMmUHanbHbBIX Pe3NCTOPOB B Grioke npeobpasoBaHua MHTepdencos BIMNN-485 npueeneHo B

«Bnok npeobpasoBaHus nHTepdericoB BIMN-485.PykoBoacTBO No akchmyaTaummny.

A
MWK-52H
Kadens Ay cbasu
(3xparypoboras Gumas napa/ yp7
[lodkwyesue mepruHamaoa

19 RGND i

{ TXB- 7 ! [pueronepedamuk
RS-485

Bbafﬂ!(ﬂﬂﬁﬁéﬂ 38mMAS 100 Om
GND

A - KOHTpoNnep ManokaHanbHbIN MHOFOMYHKUMOHaNbHLIA MyukponpoueccopHbin MUK-52H MPMK.421457.009;
XP7 — coegmnHuTens 232-209/026-000.

PucyHok 10.10 — Cxema rnodknoyeHus1 uHmepghelica



10.4 BHelwHue nopgknoveHnsa moaynen pacwmuperdusa MP-51H.
10.4.1 MopkntoyeHne BHELWHNX Lenen moaynen pacwmpeHus MP-51H-11

Mopynb pacwmpeHnsa nmeet 16 AUCKPETHBLIX BXOAOB U OAUH aHarorosbiv BbIXod, TO eCTb koHTponnep MUK-
52H c paHHbIM Mogynem pacwmpeHust byaet umeTe 19 aMcKpeTHbIX BxodoB (3 6a3oBbix + 16 Ha Moayne paclumpeHus).

Kaxabli OUCKPETHBIN BXOA ranbBaHWYeCcKu W30NMpoBaH OT APYrMX AMCKPETHbIX BXOAOB M ApYrux Lenen
KOHTpornnepa.

[ng nuTaHusa OMCKPETHbIX BXOOOB (4aTyMkoB) TpebyeTcs BHeLlHee HecTabunuanpoBaHHOe HanpsbkeHve 24B
MOCTOSIHHOIO TOKa.

Guckpemsie Bxodk - o duckpemusie bxads - cr1
puctHox 1077 pucyHox 1017
K MOGYD KOHMPOAAEOa
" MK-52r
X532 | |
A
2 MP-51H-11
wgoae @ B E
& =5 = =~ -
J0=5 HEEEEEE
2285 5223533
T F2e] b2a] Fa poa
~220B! Te1gf TSL?_: _.G_1_85( e1gf
[T B [TTTTTT
: aHanzabst Bexad - cm T W —
numasie putope 2208 - 1018 Quckpemrsie Bxods: - cm duckpemesie Bxads - cm
nepgﬂgfgig m%rg?- o pucyHox 1077 puctrox 1017
K

PucyHok 10.11.1 - Cxema nodkntoveHus cugHanoe mModyrs pacwupeHuss MP-51H-11 ¢ numarnuem 220B
rnepemMeHHo20 moka, 8HeWHuUl 8ud



duckpemmee bxads - oM duckpemuee Bxods - oM

pucyHok 1077 pucyHok 1077
K MOGY/I0 KOHME0//IEa
MIK-52H
X537 Xs8
A
XP3 MP-51H-11
XP8
4 XP5| + + + +
XP452 @ w &l s B S
o N — — = o=
= + S EEEEEE
X385 3T YIRS
w| T@al s xsspl24l 247 B2t Fad)
C}l C_+\_l G12] G13 G14 G15

N
numaue npuoona 24 B gugpzpbui baxad - o
NOCMOSHHOZO MOKA = CM pucyrox 1018 duckpemusie bxodsl - M duckpemHse Bxodsl - cM

pucyHok 1027 pucyrHak 1017 pucyrox 1017
PucyHok 10.11.2 - Cxema nodkntoveHus cueHanos modyns pacwupeHus MP-51H-11 ¢ numaHuem 24B
1oCcmMosiHHO20 mokKa, 8HelwHuUl 8ud

SE

MpumeyaHus.
1. MNMonoxeHne nepemblyek J1 Ha Moayne pacluMpeHWn Anst HaCTPOWMKM aHaroroBoro Bbixoda nNpuvBeneHo B

Tabnuue:

[nanasoH BbIXOOHOro curHana [MonoxeHne nepembldek Ha MOAyne paclunpeHns
0- 5mMA [2-4], [7-8]
0 - 20 MA;
4 - 20 vA [2-4], [5-6]
0-10B [1-2], [3-4]

2. CmelleHue BbixogHoro curHana 4-20MA yctaHaBnuBaeTcs IporpaMmmHo.
3. Hencnonb3yemble KneMmbl He NOAKIIOYaTb.




10.4.2 NMopgkntoyeHne BHELWHNX Lenen moaynen pacwmpeHus MP-51H-13

Mopynb pacwmpeHus umeet 8 AMCKPETHbIX BXOAO0B, 8 AMCKPETHbLIX BbIXOAOB W OAMH aHaroroBbli BbIXod, TO
ecTb kKoHTponnep MUK-52H ¢ gaHHbIM Moaynem pacwupenusi 6yget nmetb 11 gnckpeTHbix BxogoB (3 6a3oBbix + 8 Ha
moayne pacwuvpenns) 13 AMcKpeTHbIX BbixogoB (5 6a3oBbix + 8 Ha Mogyne pacluMpeHust) U 2 aHaroroBbiX BblXoAa
COOTBETCTBEHHO. KaXablil ANCKPETHBIV BXOA ranibBaHNYECKN N30NNPOBaH OT APYrMX ANCKPETHLIX BXOAOB M APYIUX Lienen
KOHTponnepa.

[nsa nuTaHusa OUCKPETHbIX BXOOO0B (4aT4nkoB) TpebyeTcst BHeLlHee HecTabunmanpoBaHHoe HanpsxeHve 24B
MOCTOSIHHOIO TOKa.

Guckpemsie Bxodk - o duckpermsie Bxadsl ~ o
puctHox 1077 pucyHox 1017
& MOGD KOHMPOANEDa 3 J - | L] | J |_ I |
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XS3 | | xsg| L4\ L5\ pel BTl | ysg B [°1 PO BTl
‘ T[e24) Flz24] Tz24] 724 [FT=24] T[=24] T=24] “I=24| A
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Jo e s | I___________I
7%y L_IE1_ j_‘_ i |73 ___1_':L‘_1 o
| | | |
I = Ny ~ | | e B e B e
ypo A 1790 ol oo o
5 “eesxsz 3zl S 5T EEE
s | IToOoITOITOLITO TOTOTOTO
& SBITIIE 5223503 IF8
xsz2 X6 X59
~2208| BREEEN FET R
=W, duckpemesie Bexadsl - oM duckpemHyie Baxads — oM
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numanue rpudopa 220 B
NEOBMEHHOZO MOKA ~ CM
pucyrox 1021
PucyHok 10.12.1 - Cxema nodkntoveHus cugHanoe modyrs pacwupeHuss MP-51H-13 ¢ numanuem 220B
rnepemMeHHo20 moka, 8HeWHuUl 8ud

pucyHox 1078
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NOCMOAHHOZ0 MOKA = CM.— pyryne 1016
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PucyHok 10.12.2 - Cxema noOKoYeHus cueHanoe mModyss pacwuperus MP-51H-13 ¢ numaHuem 24B

MoCMOoSsIHHO20 MoKa, 8HewWHuUl sud

MpumeyvaHus.
1. Tpu nNOAKMNOYEHUN WHOYKTUBHBIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, cofleHouabl U T.M.) K

OUCKPETHBbIM TPaH3UCTOPHbLIM BbIXOA4AaM KOHTPOINepa, BO n3bexaHne BbiIxoda U3 CTPOsi BbIXOAHOMO TpaH3ncTopa M3-3a
0OOnbLUOro TOKa CaMOMHAYKLMW, NapannenbHo Harpyske (0OMOTKe perne) HeoOXO0AMMO yCTaHaBnMBaTh GIOKMPYHOLLNIA
anoag VD — cMm. cxemy nogkmwoyeHus. Tun yctaHasnueaemoro amoga KO209, KO258, 1N4004...1N4007 wnu

aHanornyHbl, paccyMTaHHbIN Ha obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.

2. MonoxeHue nepemblvek J1 Ha mModyne paclMpeHun AnS HacTPOWKM aHanoroBoro 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. CmelleHune BbIxogHoro curHana 4-20MA yctaHaenvBaeTcs NPorpaMMmHo.
4. Heucnonb3yemble KnemMmbl He NoAKoYaTh.




10.4.3 MopgkntoyeHne BHELWHNX Lenen moaynen pacwmpeHus MP-51H-15

Mopynb pacwmnpeHns nveet 16 AUCKPETHbIX BbIXOAOB M OOWH aHaroroBblf BbIXOA, TO eCTb KoHTponnep MUK-
52H ¢ paHHbIM Mogynem paclumpenns byaeT nmeTb 21 guckpeTHbIX BeixodoB (5 6a3oBbix + 16 Ha Moayne paclumpeHust)

1 2 aHanoroBbIX BbIX04a COOTBETCTBEHHO.

Kaxgblh  ANCKpPEeTHbIN  BXO4

AONCKPETHbIX BXOA40B U APYrnx uenen KOHTponnepa.
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ranbBaHM4eckn un3onnupoBaH OT AOpyrux

duckpemese Baixods - cm

pucyrky 1079-1020 pucirky 10 19-1020
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GuckpemHeie Buxads — oM
pucyrry 10 19-1020

GUCKDEMHBE &m@f -
pucyrry 10 19-1020

PucyHok 10.13.1 - Cxema nodkntodyeHue cugHanos Modyns pacuwuperuss MP-51H-15 ¢ numanuem 220B
rnepemMeHHoO20 moka, 8HewHul eud



auckpemHsle Boixadsl - oM
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numanue npuogpa 24 B
NOCMOSHHOZO MOKA - CM
pucyHok 1021
PucyHok 10.13.2 - Cxema noOKoYeHus cueHanoe modyss pacwuperus MP-51H-15 ¢ numaHuem 24B
MOCMOSIHHO20 MoKa, 8HeWwHUl 8ud
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QUcKpeEmHbEe Boixadel - M
pucyrky 10 19-1020

aHanzabs Beixad - cm puctky 10 719-1020

pucyrHok 1078

MpumeyvaHus.

1. Mpu NOAKMIOYEHNN WHAOYKTUMBHBIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, COMeHOMAbl M T.M.) K
AVCKPETHBIM TPaH3UCTOPHBLIM BbIXOA4aM KOHTpOrnepa, Bo n3bexaHue Bbixo4a M3 CTPOs BbIXOAHOMO TpaH3ucTopa mns-3a
60MbLIOro Toka CaMOMHAYKLMW, NapannenbHo Harpyske (0bmMoTke pene) HeobXxoAnMO ycTaHaBnMBaTb GROKMPYOLLMIA
ouog VD — cm. cxemy nogknioveHumsa. Tun ycrtaHaBnuBaemoro auoga KO209, KO258, 1N4004...1N4007 wnu
aHanornyHbIA, paccyMTaHHbIN Ha obpaTHoe HanpshkeHwe 100B, npsmon Tok 0,5A.

2. MonoxeHue nepemblvek J1 Ha mModyne paclMpeHun AnA HacTPOMKW aHarnoroBoro Bbixoda NpUBELEHO B

Tabnuue:
[nanasoH BbIXOAHOro CUrHana [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 BbIxogHoro curHana 4-20MA yctaHaenMeBaeTcs NPorpaMmMmHo.

4, HeVICI'IOﬂb3yeMbIe KnemMmbl HE NoAKNK4aTb.




10.4.4 NMopgkntoyeHne BHELWHNX Lenen moaynen pacwmpeHuss MP-51H-16

Mopynb paclwmpenus umeeT 16 AMCKPETHBLIX BXOOO0B U 3 aHanoroBbIX BbixoAbl, TO ecTb kKoHTponnep MUK-52H ¢
OaHHbIM MogyneM paclumpeHus byget nmetb 19 gnckpeTHbix Bxoaos (3 6as3oBbix + 16 Ha moayne paclumpexus) n 4
Kaxabll OUCKPETHbIA BXOA ranbBaHWYeCcKW M30nvpoBaH OT APYrMX AUCKPETHbIX BXOLOB M

aHanorosbIX Bbixoaa.
apyrnx uenen KOHTponnepa.

0ns nuTaHus OUCKPEeTHbIX BXOOOB (AATYMKOB) TpebyeTcsi BHellHee HecTabunuanpoBaHHOe HanpsbkeHue 24B

NOCTOAHHOIO TOKa.

Guckpemsie Bxodk - o duckpermsie Bxadsl ~ o

puciHok 107 pucyHox 1017
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duckpemasie Byads - oM
puctpox 1077

pucyHox 1077

numanue rpudopa 220 B
NEOBMEHHOZO MOKA ~ CM
pucyrox 1021
PucyHok 10.14.1 - Cxema nodkntoveHus cugHanoe modyrs pacwupeHuss MP-51H-16 ¢ numanuem 220B
rnepemMeHHo20 moka, HewHuUl eud
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OCIMOFHHOZO MOKA = CM pucyrok 1018 GUCKpemHsle bxodkl - oM duckpemHse bxodsl - cr

pucyrox 1027 pucyrox 1017 pucyHok 1077
PucyHok 10.14.2 - Cxema nodkntovyeHus cueHanos moodyns pacwupeHus MP-51H-16 ¢ numaHuem 24B
MOCMOSIHHO20 MOKa, 8HeWHUU 8ud

MpumeyvaHus.
1. MNonoxeHne nepembivek J1,J2 n J3 Ha moayne pacluMpeHuin ANs HacTPOWKM aHaroroBbiX BbIXOOOB

npuBeaeHo B Tabnuue:

ﬂmanasoH 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. CmelleHne BbIxogHoro curHana 4-20MA ycTaHaBnmMBaeTcsi NporpamMmmMHo.
3. Hencnonb3yemble knemmbl He NOAKMOYATb.




10.4.5 NMopgkntoyeHne BHELWHNX Lenen moaynen pacwmpeHus MP-51H-17

Mogaynb paclumpeHus nmeet 8 ANCKPETHLIX BXOAOB, 8 ANCKPETHbLIX BbIXOAO0B M 3 aHAroroBbIX BbIXOAb!, TO €CTb
koHTpornep MWK-52H ¢ gaHHbIM mogynem pacwwupexus 6yget umeTb 11 guckpeTHbix BxogoB (3 6a3oBbix + 8 Ha
moayne pacwuvpenns) 13 auMckpeTHbIX BbixogoB (5 6a3oBbix + 8 Ha Mogyne paclumpeHust) U 4 aHanorosblX BblXoAa
COOTBETCTBEHHO. KaXablil ANCKPETHBIV BXOA ranibBaHNYeCKN N30NNMPOBaH OT APYrMX ANCKPETHLIX BXOAOB M APYIMX Lienen

KOHTponnepa.
[nsa nuTaHusa OUCKPETHbIX BXOOO0B (4aT4nkoB) TpebyeTcst BHeELIHee HecTabunmanpoBaHHoe HanpsxeHve 24B

NOCTOAHHOIO TOKa.

Guckpemsie Bxodk - o duckpermsie Bxadsl ~ o
puctHox 1077 pucyHox 1017
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PucyHok 10.15.1 - Cxema nodkntoyeHus cugHanoe modyrs pacwupeHuss MP-51H-17 ¢ numanuem 220B

rnepemMeHHo20 moka, eHewHul eud
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PucyHok 10.15.2 - Cxema noOkmoueHusi cueHanoe mModyss pacwuperus MP-51H-17 ¢ numaHuem 24B
MOCMOSIHHO20 MoKa, 8HewHUl 8ud

MpumeyvaHus.
1. Tpu nNOAKMNOYEHUN WHOYKTUBHBIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, cofeHouabl U T.M.) K

OMCKPETHBIM TPAH3UCTOPHBLIM BbIXOAAM KOHTpOInepa, Bo n3bexaHve BbIXoAa M3 CTPOS BbIXOAHOrO TpaH3McTopa M3-3a
60onbLIOro ToKa camOMHAYKLUMK, napannensHo Harpy3ke (o6moTke pene) HeobxoaMMO ycTaHaBnuBaTb GMOKMPYHOLLMA
anoa VD — cMm. cxemy nogkmwoyeHus. Tun yctaHasnueaemoro amoga KO209, KO258, 1N4004...1N4007 wnu
aHanornyHbl, paccyMTaHHbIN Ha obpaTHoe HanpsikeHne 100B, npsimoini Tok 0,5A.

2. lMonoxeHne nepembivek J1,J2 n J3 Ha mopyne pacliMpeHuin AN HacTPOMKX aHanoroBblX BbIXOAOB
npueegeHo B Tabnuue:

ﬂmanasoH BbIXOOHOIo CUrHana [MonoxeHwne 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 NPorpaMMHo.
4. Heucnonb3yemble KnemMMmbl He NoAKMoYaTh.




10.4.6 NMopgkntoyeHne BHELWHNX Lenen moaynen pacwmpeHus MP-51H-18

Mopynb paclmpeHus umeeT 16 AUCKPETHbIX BBIXOAOB Y 3 aHanoroBbix BbIxoAbl, TO €CTb KoHTpornnep MUK-52H
C AaHHbIM MoAyrneM paclmpeHns 6yaeT nmeTb 21 AUCKpeTHbIX BbixodoB (5 6a3oBbix + 16 Ha Moayne pacwmpenns) u 4

aHarnoroBbIX BbiXxo4a COOTBETCTBEHHO.

Kaxgbih  ANCKpPEeTHbIN  BXO4

AONCKPETHbIX BXOA0B U APYrnx uenen KOHTponnepa.
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PucyHok 10.16.1 - Cxema nodkntoveHus cugHanoe modyrs pacwupeHuss MP-51H-18 ¢ numanuem 220B
rnepemMeHHoO20 moka, 8HewHul eud
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PucyHok 10.16.2 - Cxema noOKoYeHus cueHanoe mModyss pacwuperus MP-51H-18 ¢ numaHuem 24B
MOCMOSIHHO20 MoKa, 8HeWwHUl 8ud

MpumeyvaHus.

1. Mpu NOAKMIOYEHNN WHAOYKTMBHBIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, COMEHOMAbl M T.M.) K
AVCKPETHBIM TPaH3UCTOPHBIM BbIXOA4aM KOHTpoOrnepa, Bo n3bexaHve Bbixo4a M3 CTPOs BbIXOAHOMO TpaH3ucTopa mns-3a
60MbLIOro Toka CaMOMHAYKLMW, NapannenbHo Harpyske (06mMoTke pene) HeobXxoAnMO ycTaHaBnMBaTb GROKMPYOLLMIA
avnoag VD — cMm. cxeMmy nogkmwoyeHus. Tun yctaHasnueaemoro amoga KO209, KO258, 1N4004...1N4007 wnu
aHanornyHbIn, paccyMTaHHbIN Ha obpaTHoe HanpshkeHune 100B, npsmon Tok 0,5A.

2. lMonoxeHne nepembivek J1,J2 1 J3 Ha mogyne pacliMpeHui AN HacTPOMKX aHanoroBblX BbIXOAOB

npveegeHo B Tabnuue:

ﬂmanasoH BbIXOOHOIo CUrHana [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 yctaHaenvBaeTcs NporpaMMHo.
4. Heucnonb3yemble KnemMMmbl He NoAKMoYaTh.




10.5 BHeluHMe Lenu NOAKMIOYEHUs CUrHaNoB MoAyrnen paclmnpeHns
10.5.1 MopaknioyeHne AUCKPETHLIX BXOA4OB K MOAYNMIO pacluMpeHus

MP-5
XP8,XP8 XP9,XP10
Konurt. |Uenb

11 [DI1+ 3D
E
] 12 [Di- g
13 [pi2+ 3
G2 B2 Lebe DI2
, 14 .ﬁ:ﬁ&;g
. 57115 [DI3+ ﬁgm
- 16 [DB-
17 _IDl4+ D14
g L 84 18 DM ,-g

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.

PucyHok 10.17 Cxema rodkrodeHuUs1 QUCKpemHbIX 8Xx0008 K MOOY O pacuupeHust

10.5.2 MopgknioyeHne aHaANOroBbIX BbIXOAOB

A
MP-51H

XP5
Uenb |KoHT.|+

AQ2 (AO2+ | 32 RH2
A02- | 33 |=

AO3 33 RH3
A03- | 34 |—

AO4 (AD4+ | 39 RH4
A04-[36 [=

A — moaynb pacwmpennss MP-51H NPMK.421459.004;
RH2..4 — Harpy3ka;
XP5 — coeaunutens 232-209/026-000.
PucyHok 10.18 Cxema rnodkroyeHuUs1 aHaro208bIX 8bIx0008 K MOOY/I0 pacllupeHus

10.5.3.1 MNMoaknioyeHne ANCKPETHbLIX BbIXOA0B pefieMHoro Tuna

. A
MP-51H
. XP6,XP8,XP9,XP10
—_ +— [38|HO1 —
o |1 [elem I
—{ +— |40/ HO2 ———

e | Ri3 a1cp2 "%
S| [ "%
+—+ 13— |[44|HO4 | —

G4 | 45 CP4 — R

|4 [N

A — moaynb pacwmpennss MP-51H NPMK.421459.004;

RH1...RH4 — Harpys3ka;

G1-G4 — NCTOYHUK NUTaHMSA (HanpsPKeHne NOCTOSIHHOTO 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 8b1X0008 perieliHo2o mura K Modysio paclupeHus



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 NMTaHNA 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 mura K MoOY/To pacluupeHust

10.5.3.3 MopgkniouyeHme nutauus kK MUK-52H n MP-51H.
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PucyHok 10.21 - Cxema nodkmodeHusi numaruss MUK-52H u modynsa pacwuperuss MP-51H.

MpumeyaHus.

1. Okcnnyatauusa mogyns pacwupenns MP-51H He nogknioveHHoro k koHTponnepy MUK-52H, a takxke
aKcnnyaTaums Modynsi paclvMpeHus B criyyae, Koraa ynpaBnsitolMin UM KOHTPOMMep OTKIYEH OT CeTW MUTaHus -
3anpeweHa. MutaHne MWK-52H n MP-51H pomxHo ObiTb peanv3oBaHO Takum 06pa3oM, 4TODOblI UCKNIOYUTH
BO3MOXHOCTb NpOnagaHnsi MUTaloLero HanpshkeHWsl KOHTponnepa, B TO BPEMS Kak NUTaHWe Moaynsi paclumpeHus
npucytcTeyeT. Cxema NoAKNIoYeHNs NUTaHns ykasaHa Ha puc. 10.21



11 MNoparotoBka K pabote. NMNopsagok padoTbl
11.1 O6wme ykasaHusA

KoHTponnep MMWK-52H nocraensietcs notpebutento B COOTBETCTBMM C AOKYMEHTauMel 3akasa,
paspabaTbiBaeMOW 3aKa3uMkoMm, MO3TOMY Meped BBOAOM B  3KCMfyaTauumio HeobXoaMMO MNpOBEPUTb  €ro
KOMMMEKTHOCTb.

Mpn onucaHum nopsigka BKMOYEHUs npegnonaraeTcs, YTo Bce OnOKM YCTaHOBMEHbI M 3akpenneHbl Ha
COOTBETCTBYHOLUMX CTEHAAX, @ TAKKE BbIMOJTHEH 3NEKTPUYECKUA MOHTaX BCEX BHELUHUX COeANHEHU B COOTBETCTBUM C
UMEILLIMMCHA NPOEKTOM M AaHHBIM PYKOBOACTBOM MO 3KCMnyaTauum.

Mepen BknioveHnem cnepyet ybeautbcsi, 4To KoHTponnep MWK-52H, ero mogudmkaumss m 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'IVI6pOBKa, KOHTPOJNTIb N TecTupoBaHue BXO/J,OB-BbIXO}:I,OB)
MOXXHO BbINOSTHUTL NPW NMOMOLLUN NMLIEBOW NaHenun KoHTpornnepa. MNMopsaoK BbINOMHEHUS 3TUX npouenyp onucaH B
HacTodleM JOKYMeHTe.

11.2 MMepBoe BKNOYEHUE KOHTpoOnnepa

11.2.1 TMoakniounTb NUTaKLLee HanpskeHne K pa3bemy npubopa u MOAym paclUMpeHus (ecrnu Takowm
UMeeTCH), KaK yKasaHO Ha Cxeme MOAKITIoYEHS.

11.2.2 3anporpammupoBatb kKoHTponnep. lNpoueaypa nporpaMMmMpoBaHus npuBedeHa B pasgene 7.2. Ecnu
Ha nuueBoW NaHenu He ceBeTuTCcHA uHAmkatop [P (pexum nporpamMmmnpoBaHus, - cM. puc. 7.1), TO HaxaTb BMecTe
knaeum [O] Mehto + [NekH ] 1 BBecTM naponb. [lomkeH 3acBeTWUTbCA MHOMKkaTop [P, 4To o3HauaeT nepexosn B
pexum nporpaMmupoBaHus. Ecnu Ha nuueBor naHenu yxe cBetutcs uHaukatop [P «nporpammupoBaHue», TO
OaHHYI0 onepaumio He BbIMOSNHATb.

11.2.3 Haxatb knasuwy [NekH 1], - Homepa ypoBHeit nporpammuposaHns Ha avcrnee «Ne» KAHAT gomkHbl
yBennumeaTtbca oT 1 Ao 8 6e3 nponyckos. HaxaTb knasuwy [NekH ] HOMepa ypoBHel MporpaMMUpOBaHWUs Ha
ancnnee «Ne» KAHAJT gonxHel ymeHbluaTees oT 8 o 1 6e3 nponyckos.

11.3 lMporpammupoBaHMe KOHTponnepa

11.3.1 Ha nvueBow naHenn ycTaHOBUTb PeXWM «nporpammupoBaHuner». BeinonHUTb cnegyoLme onepaumu
(cm. n. 7.2):

* MPOU3BECTN OYMCTKY NPOrpaMmbl NONbL30OBATENS;

* YCTAHOBUTb KOA KOMMIIEKTHOCTU, PABHbIA HOMEPY MOAMMUKALUN KOHTPOMNNEPa;

* MPOBEPUTL COCTaB BMONMOTEKM anropuTMOB U YOeauTbCH, YTO HoOMep BMOBNMOTEKM COOTBETCTBYET MOLENM
KOHTponnepa, a HOMep BEPCUM COOTBETCTBYET YKa3aHHOW B [OKYMEHTaLMN HA KOHTPOIep.

11.3.2 Tlopsgok nporpammupoBaHus. Ha nuueBo naHenu YCTaHOBUTb PEXMM «NpOrpaMMuvpoBaHMEY.
Mpoueaypbl NporpaMMMpoBaHUS BbINOMHUTL B CRieAytoLLel Nocnea0BaTeNbHOCTY:

* HacTpPOUTb HEODOXOOUMOE KONMMYECTBO (DYHKLMOHANbHBIX OMOKOB, KONUMYECTBO KOHTYPOB pErynvpoBaHus,
NpOrpamMMHbIX 3a4aTYMKOB U KOMMYECTBO MOMb30BaTENbCKMX MaHenen nHavkaumMm 1 ynpaeneHus (npoueaypa ypoBHS
1);

* YCTaHOBUTbL NapamMeTpbl PyHKUMOHaNbHbIX 6oKoB (npoueaypbl ypoBHen 2, 3, 4);

* YyCTaHOBUTL (Mpu HEOBXOAMMOCTM) CUCTEMHBIE NapameTpbl (Mpoueaypa ypoBHS 6);

* 3anucaTe (Npu HeobXoAMMOCTWM) nporpaMMy MNOMb3oBaTens, HacTPOWMKM W napameTpbl B
3HEeproHe3aBMCUMYI MaMsATb KOHTponnepa (npoueaypa ypoBHs 8).

11.3.3 YcrtaHoBuTb npouenypy «HacTtpoika konuyectBa 6nokoB» - ypoBeHb 1. BBectu Heobxogumoe
KONMMYeCcTBO (DYHKLMOHAINbHLIX OfOKOB, KOMMYECTBO KOHTYPOB PErynvpoBaHus, MNpPOrpamMMHbIX 3aJaTiMKkoB U
KONnMYecTBa Nosb30BaTENbCKUX NaHenen NHaMKaumm 1 ynpaeneHust.

Mocrne BBOAa BbILENEPEYNCIIEHHON WHGOPMaUMM B KOHTpornepe (OpPMUPYETCA  MCMOMHUTENbHbIV
nporpamMMHbIA MOAYMb MpOrpaMMbl NONb30BaTeNs BBEAEHHOW C NepeaHen naHenu.

11.3.4 YctaHoBuTb npoueaypy «lMporpammupoBaHue yHKLMOHAmNbHbIX GITOKOBY» - YPOBEHb 2.

Ha paHHOM ypoBHe nporpammupyeTcsi HoMep (yHKUMOHanbHoro 6roka B mporpamme nofib3oBaTtens, Tun
6roka (cornacHo 6ubnmoteke yHKUMOHANbHBLIX B60OKOB), 6a30BLIN agpec napaMmeTpoB U MoaudukaTop KonuyecTsa
BXOJ0B U/vnv napameTpoB.



Mo o4yepenw, HauYMHas ¢ NepBoro 6roka, BBECTU Bce Tpebyemble yHKUMOHANbHbIE GMoKM (CM. Nn. 7.2).
Ecnu kakoi-nn6o Grnok MmeeT MoauduKaTop Takke BBECTU U 3TOT napameTtp. Ecnu kakue-nnGo Gnoku
TpebyeTcs NponycTUTb, B HUX BBECTM G0k ¢ kogom 00.

11.3.5 VYcTtaHoBWTL npoueaypy «nporpaMmmupoBaHne cBs3en» (KoHdurypauus) — ypoBeHb 3. Onsa Bcex
BXOAOB BCex ONOKOB, KOTOpble AOMXKHbI ObiTb CBA3aHbl C BXOAamMu Apyrux OMOKOB MMM Ha KOTOPbIX OOSMKHbI
3agaBaTtbCs KO3 MLUNEHTBI, yCTaHOBUTL Tpebyemyto KoHdurypaumio (cm. n. 7.2).

Homepa Bx0A0B M BbIXOAOB GIOKOB YCTAHaBNMBAKOTCA MHAMBMAOYANbHO AN KaXK4Oro 6rioka ¢ KOHTponem
KonunyecTsa BXOAOB (U BbIXO4OB) COOTBETCTBYHOLLEro TUna.

B npouecce yctaHoBKkM KOHpurypauum npm HeobxoaMmMoCTh BBECTU Takke MHBEPCUIO (TONBbKO ANS CBA3AHHbIX
BxonoB). [py nporpamMmupoBaHuMM CBA3€EK, MOcre BBOAA 3HAaYeHWUs HoMepa Bbixoda Ha agucnnee BUXIO, HaxaTtue
knasuwu [3aBA.] ycTaHaBNMBaeT UHBEPCUIO JaHHON CBA3W, YTO OTOBpaXkaeTcs CUMBOMOM «-».

11.3.6 YcTtaHoBWTbL npouenypy «HacTponka napameTpoB» - ypoBeHb 4. Ha AaHHOM ypoOBHe nNpov3BoamuTCs
HacTpovika napameTpoB (PyHKUMOHanNbHbIX 6nokoB. [Ina Bcex napaMeTpoB Bcex BGNOKOB yCTaHOBUTbL HeOOXoaumble U
COOTBETCTBYIOLLME 3HAYEHUS (CM. M. 7.2).

Ha pucnnee BUIXIO ycTaHOBUTbL 3HayeHue paspelleHusi U3MEHEeHWs napameTpoB. YCTaHOBKa [OaHHOro
3Ha4YeHus paspeluaeT WM 3anpelaeT NpPou3BOAWTL M3MEHEHME TOro WM MHOro napameTtpa 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, YTO HET OWMOOK U OTKa30B. YCTaHOBUTb
npoueaypy «CMCTEeMHble napameTpbl» - ypoBeHb 6 (cm. n. 7.2). OnpegenvTb pecypc cucTembl — CBOOOAHYIO MamATb
nporpaMM M AaHHbiX. [N BO3MOXHOCTM MOCMEAYIoLero pacluMpeHnst anroputTMMYecKon CTPYKTYpbl KOHTponnepa
XenatenbHo, 4YTOGbI CylLlecTBOBan onpeaeneHHbIi pe3eps. Ecnn nuMnT namatu ucvepnad, Heob6xoAnMO YMeHbLNTb
obbem peluaemMon 3agayn.

11.3.8. OuucTtka nporpammbl nonb3oBaTens. YCTaHOBUTb npouenypy «HacTtporka konnyectsa 6nokos» -
ypoBeHb 1. pu BBOAE 3HaveHuns «0000» B BCex AMCnnesx NPOM3BOAUTCS O4YMCTKa Mporpammbl
nonb3oBarens.

BHumaHue! OlaHHyO onepauuio Heo6xoaMMO BbINONMHUTL Neped BBOAOM HOBOW NporpamMmbl.
11.4 KanubpoBKa, KOHTPOJIb U TeCTUPOBaHMe BXOA0B-BbIXOA0B KOHTponnepa
11.4.1 Kanu6poBKka aHanoroBbIX BXOA40B

Kannbposky aHanorosbix BxoAoB npoBoautb B pexume NMPOTPAMMMPOBAHWE Ha ypoBHe 5 (pexumbl 05,
06, 07).

B cootBeTcTBUM ¢ Tabnuuen n. 7.2.1.5 BbINONHUTL aBTOMaTMYECKyto (pexum 05) unu pydHyto (pexumel 06,
07) kanmbpoBKM BCEX aHANOroBbIX BXOAOB.

Bravane BbINONHATL KannOpoBKy Hayana Likanbl M3MepeHus, Ans Yero Ha kanubpyembln aHanorosbIN BXo4
KOHTpornnepa nogatb CUrHarn, COOTBETCTBYIOLMIA Havany LKanbl AnanasoHa (BelbupaeTtcs ¢ Tabnuubl 11.1).

3aTeM BbIMONHUTL KanMbpOBKY KOHLA LWKambl U3MEpeHus, ANA Yero Ha Kanubpyembli aHanorosbll BXOZ
KOHTponnepa OT dTanoHa UCTOYHMKa UNW atyvka nodaTb KOHTPONMPYEMbIVW CUrHanm, pPaBHbIN BEPXHEMY 3HAYEHWIO
OuanasoHa (Bblbupaetcsa ¢ Tabnuubl 11.1 ANst KOHKPETHOrO TUNa AaTymKa).

CoxpaHuTb 3Ha4YeHus KannbpoBOYHbIX KOHCTAHT B 9HEProHe3aBncMMon namatu (cm. pasgen 11.6).

TecTupoBaHue aHanoroebix BXoAoB nposoauTb B pexume NMPOMPAMMUPOBAHWE Ha yposHe 5 (pexum 01).

Tabnuua 11.1 - Tunbl 4aTYNKOB U PEKOMEHAYEMbIE Npeaesibl KannbpoBKK

Kop Bxona Tun IpapMpoBoYHas MNpepensHble [Onana3oH namMeHeHUsA
MHAMUMpyeMble
MapameTp BXOAHOro XapaKkTepucTuka aHAYSHUA NpY
curHana n HCX
2 nTYPE kanubpoBke npubopa
Gnoka AIN Hauan. KoHeuHoe
3Ha4YeHue 3Ha4YeHue
0-5 MA o 0 MA 5 MA
0000 0-20 MA JlnHenHas anos;(z/c-:};?oos’geﬁHux 0 mA 20 A
4-20 MA TEXHUYECKNX eAnHNLAx 4 mA 20 mA
0-10B 0B 10B
0-5 mA KBagpaTtnyHas 0 MA 5 MA
0-20 MA (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




KanubpoBky aHanoroebix BbIxogoB nposoauTb B pexume NPOTPAMMUPOBAHUE Ha ypoBHe 5 (pexumbl 08,
09).

Ons npoBeneHnss kanMbGpPOBKM K aHanoroBoMy BbIxody creayeT MOAKMOYUTL MUMNMaMnepMmeTp wunm
BOMbTMETP.

B pexume MPOMPAMMUVPOBAHWE Haxumas knasuwim [Nekn T] vnv [NekH 4] BbiGpaTh ypoBeHb 5, HaxaTb
knaeuwy Beog [¢'] Bsig, BbiGpaTh pexum 08 (pyyHast kanubpoBka Hayana LKarbl aHanoroBoro Bbixoda) Knasuwamu
[A] 3nau unu [V] 3Hau, HaxaTb knasuwy Beog [¢] BBig, BeibpaTh pexum 08.01 (pydHas kanubpoBka Havana
LUKanbl NMepBOro aHanorosoro Bbixoaa) knasuwamu [A] 3Hay unu [V] 3Hau, HaxaTb knasuwy Beog [¢] Bseig. B
okHe SAAAHUE vHaovumpyeTcsa 3HadeHue koadhduumeHTta cmelleHne, %, Habnogas BbIXOLHOW aHANOroBbIN CUrHan
no BHELHeMy n3mepuTenbHoMmy npubopy, knasuwamu [A] 3Hay unu [V] 3Hay ycTtaHOBWTE HyneBOe 3HayeHue
aHanoroBoro BbIXo[a, HaxaTb knasuwy Beod [¢] Big, knasuwamu [A] 3Hau unu [V] 3Hau ycTaHOBUTE B OKHE
BbIXO[O 3HauyeHue 000 wnu 001, HaxaTtb knasuwy Beop [¢'] Beig. BHewHuii BUA WMHAMKATOPOB B pexumMe

KannbpoBKM Hyns n3obpaxkeH Ha pucyHke 11.1.
KanwbpoBka Hyns

WKanbl aHanorosoro sbixoaa Homep BbIXOOa

Homep ypoBHA

MIKPOA nporpamMmMnpoBaHus
MAPAMETP
1
NN
BHaveHus:
3HaueHune macwtabHoro SABIAHHA — _Bufm — 000 - He coxpaHAaTe KaNUBpPOBKY
koeddumeHTa ’6’ ’—,’. L ”_l" I ,_’,’_,' ,_E 2np 001 - coxpaHUTb KarMBpoBKY

Puc 11.1 BrHewHul sud uHAukamopoe rpu Kaiubposke Hyris aHasi0208020 8bixoda

B pexume MPOTPAMMUWPOBAHVE Haxumas knasuwiy [Nek T] vnu [NekH 4] BbIGpaTh ypoBeHb 5, HaxaTb
knasuwy eeog [¢'] Bsia, BbiGpath pexum 09 (pyyHas kanmbpoBka KOHUA LKasribl aHaroroBoro BbIxoda) Krasuiiamu
[A] 3Hau wnn [V] 3Hau, HaxaTtb knaevwy Beog [¢/] BBsig, BuiGpats pexum 09.01 (pydHas kanubposka KoHua
LUKanbl NepBoOro aHanorosoro Bbixoaa) knasuwamu [A] 3Hau wnu [V] 3Hau, HaxaTb knasuwy seog [¢] Bseig. B
okHe 3AOAHUE wHaonumpyeTcsi 3HaveHue macwtabHoro koadduumeHTa, en, Habnwogas BbIXOOHOW aHanoroBbin
CMrHan no BHeLHeMy M3MepuTenbHoOMy npubopy, knasuwamu [A] 3Hay wnm [V] 3Hau ycTtaHOBUTE KOHEYHOe
3HaYeHVe aHanoroBoro BbixoAa, Haxatb knaswiy Beof [¢'] Beig, knaBuwamu [A] 3Hau unu [V] 3Hau ycTaHoBUTE
B okHe BbIXO[ 3nayeHue 000 munu 001, HaxaTb knaevwy Beog [¢] Beig. BHelHWi BUA MHAUKATOPOB B pexumMe
KannbpoBKM Hyns n3obpaxkeH Ha pucyHke 11.2.

FRANWMOpoBKa KOoHL A
WKane! adHanorosoro Belxoda Homep Beixoga

Homep ypoeHA

MIKPOA NporpaMmMHMp OBaHWA
NAPAMETP
I N
i I__I. i 1
© 3HaqYeHWA:

HaYeHWe MaclWTabHom _:AB_":""_H"_r _f“? - 000 - He CoxpaHATL KarmbpoBky
08 MUMEHTA i ,’_‘ !'_! "_, fii. 2"' 001 - coxpaHnTe KanvBpoBky

Puc 11.2 BHewHut sud uHAUKamopoe rpu Kaiubposke KOHEYHO20 3HaYEeHUsI aHal0208020 8bIx00a

B cooTtBeTCTBMM C MeTOAUKON M. 7.2.1.5 BBINONHUTL KANMOPOBKY BCEX aHANOrOBbLIX BEIXOO0B.

YCTaHOBUTb Ha aHaNoroBOM BbIXOAE KOHTponnepa (No MunnnamnepmeTpy) 3HavyeHune pasHoe 0% - 0 MA ana
ananasoHa 0-5 unu 0-20 MA 1 3HaueHne 4 MA ans aguanasoHa 4-20 MA.

YCTaHOBUTb Ha BbIXOAE KOHTponnepa (no munnvamnepmeTpy) 3HadyeHune paBHoe 100% - curHan 5 MA ans
ananasoHa 0-5 MA 1 20 MA gns gmanasona 0-20; 4-20 MA.

CoxpaHuTb 3Ha4YeHUs1 KanNnMBPOBOYHBIX KOHCTAHT B 9HEPrOHE3aBUCUMOWN NaMSATU.

11.4.3 TecTMpoBaHue AUCKPETHbLIX BXOAOB

TecTnpoBaHWe OMCKPETHbIX BXOAOB NpoBoanTb B pexume NPOTPAMMUPOBAHUE Ha yposHe 5 (pexxum 03).



Ha anckpeTHOM BXOA€e KOHTpornepa OT Mmmutatopa (3agatynka) CUrHanoB nogaBaTb curHanbl, pasHbie 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 y6eanTbesi, YTO 3TUM
CuUrHanam cooTBETCTBYIOT 3HayYeHns O u 1.

11.4.4 TecTupoBaHMe aHaNOroBbIX BbIXOA0B

TecTupoBaHue aHanoroBbIX BbIXOAoOB NpoBoauTb B pexume NMPOMPAMMUPOBAHUME Ha ypoBHe 5 (pexum
02).

AHanoroBble BbIXOAbl TECTUPYIOTCA NPU TEX XKe UCXOAHbIX YCIOBUSIX, YTO N YCNOBUSI KANnMBPOBKM aHaNoroBbIX
BbIXO40B.

B otnuune ot kannbpoBKM, TECT aHaNoroBbIX BbIXOAOB MO3BOMSET NPoBepuTb paboToCnoCOOHOCTL KaHana
aHanoroBoro BbIXoAa.

TecTupoBaHWe NPOBOAMTCH B COOTBETCTBUMN C METOAMKOWN, U3NOXEHHONW B N. 7.2.1.5.

11.4.5 TecTUpoBaHue AUCKPETHLIX BbIXOAOB

TecTupoBaHue ONCKPETHbIX BbIxoAoB nposoanTts B pexume NPOMPAMMUPOBAHUE Ha ypoBHe 5 (pexum
04).

TecTnpoBaHue NpoBOANTCS B COOTBETCTBUMN C METOAUKOW, U3NOXEHHONW B n. 7.2.1.5.

YcraHoBuTb no aucnneto 3ABOAHHA Ha kaxgom Bbixoge 3HadeHue koaddpuumeHTa cHavana 0000, 3atem
0001. PaboTy AMCKpPEeTHbIX BbIXOAOB KOHTPONMPOBaTb MO COCTOSAHUIO AWCKPETHBIX Harpy3oK, MOAKIHYEHHbIX K
KOHTponnepy.

11.5 BknioyeHue KOHTpornnepa B NoKarnbHYH0 yNpaBnstolylo ceTb

B vHopmaumoHHyto ceTb koHTponnep MUK-52H cnepyeT BkntovaTh nocne npoBepku paboTbl KOHTponnepa
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 NPOTPAMMUPOBAHME n ycTaHOBUTH PEXMM «CUCTEMHbIE
napameTpbl» CM. ypoBeHb 6, pexum 02. B cOOTBETCTBMM C MPOEKTOM aBTOMaTu3auuu yCTaHOBUTb CETEBOW agpec
KoHTponnepa. Heobxogumo cneautb, 4TOObl Y KaXXOoro KOHTpoOnnepa, BKIOYEHHOrO B [aHHYK ceTb, Obin CBOM
HENOBTOPSIOLMIACA B OpPYrMX KOHTpOMnepax ceTeBoW agpec. Takke B JAHHOM pexXumMe HeobXoaMMO YCTaHOBUTb
CKOpPOCTb ceTeBOro obmeHa u TariM-ayT kagpa 3anpoca.

11.6 CoxpaHeHue nporpamMMbl NOMb30BaTeNA U HACTPOEK B IHEProHE3aBMCUMON NaMATH

B npouenype coxpaHeHusi nporpamMMbl NOMb30BaTeNs U HACTPOEK B 9HEProHE3aBUCUMON NamsT (B pexume
NporpaMMMpoBaHus, YpoBEHb 8) NPONCXOANT COXPaHEHUE:

* YCTaHOBMEHHOIO KOnM4ecTBa (PyHKUMOHAnNbHbIX OIOKOB, KONMWYECTBA KOHTYPOB PErynvpoBaHus
(perynsitopoB), KonM4yecTsa NporpamMMHbIX 3a4aTYMKOB, @ TakkKe KONMMYecTBa MONb30BaTENbCKUX NaHenewn UHAMKauum
1 ynpaeneHus,

* YCTAHOBIEHHBIX TUMOB (PYHKUMOHAmNbHBLIX GITOKOB,

* 3anporpaMMMpPOBaHHbIX CBA3EN BXOLOB-BbIXOAOB (PyHKLMOHANbHBLIX GrIOKOB,

* YCTaAHOBIIEHHbIX NApaMeTpPoB OYHKLMOHANbHbIX OIIOKOB.

Mocne 3anucu WHoOpMaLMM B 3HEProHe3aBUCUMYK MamsATb (Ha YpoBHE 8) M3MEHATbCA MOryT Nullb
cnepyoLwime napaMeTpbl KOHTponnepa:

e onepaTvBHble NapamMeTpbl, W3MEHEHUE KOTOPbIX MNPegyCMOTPEHO C TMOMOLLbH FULEBON NaHemnu
KOHTponnepa - pexvMbl paboTbl perynsaTopoB, pexumbl paboTel NporpaMMHbIX 3a4aTYMKOB, 3HAaYEHNE 3a4aHHON TOYKM
perynatopa, 3HadeHne aHanoroBoro BbIXOAHOrO BO3AENCTBUS perynatopa B py4HOM peXuMe;

* napameTpbl PYHKLMOHAsbHbIX GITOKOB, U3MEHEHNE KOTOPbIX Pa3peLleHOo Ha YPOBHE 4;

* M3MeHeHWe napameTpoB yHKUMOHAmNbHLIX OrokoB no cetn (B pexume PABOTA wn B pexume
NMPOrPAMMNPOBAHWE).

OctanbHble  napameTpbl  (CUCTEMHble,  (PyHKLMOHanbHble  GMoKM,  KOHGUrypauus, napameTpsbl
(PYHKUMOHAMNbHBIX BIIOKOB, M3MEHEHME KOTOPbIX HE paspeLleHO Ha YPOBHE 4) - U3MEHATb Hellb3si.

MoaToMy 3anucb MHOPMaLUMM B 3HEproHesaBUCUMYIO NaMsATb (Ha ypoBHe 8) creayeT NPOBOAUTL NULLb
nocre TWaTenbHON OTNaAKN CUCTEMbI YNIPaBMEHNS.

11.7 Mopsapok pa6oTbl

11.7.1 Mepep ycTaHoBKoW Ha 06beKT koHTponnepbl MAK-52H pekomeHayeTcsi npoBepuTb B nabopaTopum.

Mepen npoBepkon ybeauTbesl, YTO MoAenb, Moaudukaumss W Apyrue napameTpbl Groka KoHTponnepa
COOTBETCTBYIOT creLmndukalum 3akasa.

11.7.2 lMopkniounTb KOHTpONMNep K ceTu anekTponutaHus. [leperiTn B pexum «nporpaMMupoBaHuMe» WU
BbINOJSTHUTbL BCE TECTbI COrnacHo 1abn.7.5 pasgen 7.2.

[ns TecTMpoBaHWs aHanoroBblX U AWCKPETHBLIX BbIXOAOB K KOHTPOMNEpPY MOAKMIOYUTbE MMUTATOPbl Harpy3ku
(pesncTopbl) U 3anUTaTh 3TW Harpy3kun COrnacHoO Cxeme BHeLUHUX coeamHeHnii (cm. pasgen 10).



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 BXopa
KOHTponnepa. [lna 3Toro ot UCTOYHUKA aHarnoroBbIX U AUCKPETHBLIX CUrHanoB nofasaTb CUrHanbl NooyYepeaHo Ha Bce
UMeEIoLLMECS aHanoroBble N ANCKPETHbIE BXOAbl KOHTponepa.

11.7.4 OcrtanbHble npoueaypbl Mo NPOrpaMMnpPoBaHNIO MOXHO NPOBOANTL NMBO B nabopaTopHbIX YCNOBUSX,
nmbo HenocpeAcTBEeHHO Ha obbekTe. Nepen BbINOMHEHVWEM NporpamMmupoBaHns ybeanTecs, 4To B pexume PABOTA
OTCYTCTBYIOT OLUMBKN 1 OTKa3bl. AHaNOrMyHyto NPOBEPKY cAenaTth Nnocre OKOHYaHWUs NPorpaMM1MpOBaHMS.

11.7.5 Tlocne yctaHoBKM ONOKOB Ha OOBLEKT MpoBepuTb MX (DYHKLUMOHMPOBAHWE, - CHayana B PY4YHOM
pexumMe, 3aTeM B aBToMaTnyeckoMm. [poBepuTb Takke BCe NpoLeaypbl onepaTnBHOroO ynpasnexus. lNpeasaputensHo
KoHTponnep nepesecTn B pexum PABOTA.

11.7.6 lMocne Toro, Kak cuctema ynpasneHns NonHOCTLIO OTNAaXeHa U B Hee He npejrnonaraeTcs BHOCUTb
naMmeHeHus, 4tobbl nepentn B pexxkum PABOTA HyXHO 3anucaTtb 3anporpaMMUMpOBaHHyo MHOpMaLuio B
3HEProHe3aBMCUMYIO MNaMSTh.



12 TexHuyeckoe obcnyxuBaHue

12.1. Mpu npaBunbHon akcnnyatauumn koHTponnep MUK-52H He TpebyeT noBcegHEBHOIO 0GCNYXNBAHWS.

12.2. MeprognyHoCTb NPOMUIAKTUYECKUX OCMOTPOB 1 PEMOHTOB KOHTponnepa MUK-52H yctaHaBnvBaeTcs B
3aBMCMMOCTM OT NPOM3BOACTBEHHbIX YCITOBUI, HO HE pexe ABYX pa3 B rof.

12.3. MNpu gnuTenbHbIX NepepbiBax B paboTe pekomeHayeTcsa oTknovatb koHTponnep MUK-52H ot cetn
ANEeKTPONUTaHnS.

12.4. Bo Bpems npodunakTMYecKnx OCMOTPOB: MPOBEPSTb U YUCTUTL kKabenbHble YacTu CoeanHEeHUn
(sckpbiTMe KoHTponnepa MUK-52H He gonyckaeTcs); NpoBepsiTb MPOYHOCTb KPEMneHUs Groka, MOHTaXHbIX XIyTOB;
NPOBEPSATb COCTOSTHNE 3a3EeMNSIOLLMX NPOBOAHNKOB B MECTaxX COEANHEHWN.

12.5. Ouuctka npubopa: He ucnonb3ynte pactsoputenu n nogobHble BewecTsa. [ns o4MCTKM yCTponCTBa
nonb3ynTecb CNMPTOM.

13 TpaHcnopTupoBaHue U XpaHeHue

13.1. TpaHcnopTupoBaHue KoHTponnepa MWK-52H ponyckaeTca TONMbKO B ynakoBke MpeanpuaTus-
N3roTOBUTENS N MOXET NPOU3BOAUTLCH NI0OLIM BUAOM TpaHcnopTa.

13.2. Mpu nonyyeHun koHTponnepa MUK-52H y6eantbca B NONMHOM COXPaHHOCTM Tapbl.

13.3. locne TpaHcnopTupoBaHusa koHTponnepa MWK-52H Heobxogumo BbigepxaTb B MNOMELEHUM C
HOpMarnbHbLIMW YCNOBUSIMU HE MEHee 6-TW YacoB, TOMbLKO MOCMNE 3TOro NPOM3BECTU PACMaKOBKY.

13.4. MNpepenbHbIn CPOK XpaHEeHUs - OAWH roA.

13.5. KonTponnepbl MUK-52H fomkHblI XpaHUTbCA B CyXOM OTannnBaeMoM U BEHTUNMPYEMOM MOMELLEHUN
npu TemnepaTtype okpyxatoLlero Bo3gyxa ot -40°C go +70°C n oTHocutenbHoln BnaxHoctn ot 30 go 80% (6es
KoHAeHcauum Bnaru). [laHHble TpeboBaHNA SBMAOTCA PeKOMEHAYEMbIMU.

13.6. Bo3gyx B nomellyeHWM He [OSMKeH cogepaTb MbiM U NPUMECK arpeccuBHbIX MapoB W rasos,
BbI3bIBAIOLLMX KOPPO3MIO (B HACTHOCTYU: ra3os, COAEPXKaLLnX CEPHUCTbIE COeAVHEHNS UM aMmMKaKk).

13.7 B npouecce xpaHeHUst Unu akcnnyaTauum He Knagute Tsaxenble npegmeTtbl Ha KoHTponnep MUK-52H u
He noaBepramte ero HMKaKoMy MeXaHU4eCcKOMY BO3[AENCTBUMIO, Tak Kak YCTPOMCTBO MOXeT AedopMMpoBaThbCs U
noBpeauTbLCA.

14 MapaHTUK usrotoBuTENs

14.1 MNpownsBoanTenb rapaHTUpyeT COOTBETCTBME Npubopa TexHudeckum ycriouam TY Y 33.2-13647695-
013:2006. MNpu He cobniogeHMn notpebutenem TpeboBaHMI YCMOBUIA TPaHCMOPTUPOBAHUS, XPaHEHWsi, MOHTaxa,
Hanagku 1 aKkcnnyaTaumm, ykasaHHbIX B HACTOSILLIEM PYKOBOACTBE, MOTpebuTens nywaeTcs npasa Ha rapaHTumio.

14.2 TapaHTUHLIA CPOK IKCNNyaTaumm - 5 neT co AHA OTrPy3kn nagenus. MapaHTUHLIA CPOK IKCnnyaTaumum
W3AEenuin, KoTopble MOCTaBMSATCA Ha 3KcnopT - 18 MecsAueB €O AHA NPOCNefoBaHUS MX Yepe3 rocyAapCTBEHHYIO
rpaHnuy YKpauHbl.

14.3 Mo AOroBOpeHHOCTM C MoTpebutenem npeanpuSTUE-M3roToBUTENb OCYLLECTBNSET nocrerapaHTUiHoe
TexXHU4Yeckoe 0BCnyXuBaHWEe, TEXHUYECKYIO MOAAEPKKY M TEeXHUYeCKMe KOHCynbTauuum Mo BCEM Buaam CBOeW
npoayKumn.
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