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HaHHoe pykosoOcmeo o 3Kcrilyamayuu sensemcsi oguyuanbHol OoKymeHmauyuel npednpusmusi
MWKPOII.

lpodykyus npednpusmuss MWKPOJI npedHasHadyeHa Onsi  akcrislyamauyuu ¢ KeanauguuyuposaHHbIM
M1epCoHanoM, MPUMEHSIIOUWUM coomeemcmeyrowue npuemMbl U MOJSIbKO 8 UENsiX, ONUCaHHLIX8 Hacmosiuem
pykosodcmee.

Konnekmue npednpusmusi MUKPQOIJ1 ebipaxaem 6onbwyto npu3dHamesabHOCMb ImeM creyuanucmam,
Komopsble npunazarom 6onbwue ycumnusi O0nsi MoOOep KU omedyecmeeHHO20 Apou3eodcmeasyHa Hadnexawem
ypoeHe, 3a mo, 4mo OHuU euje cbepearnu ceoro curny dyxa, yMeHue, criocobHocmu u manaHm.
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1 BBepeHue

Hacrosiliee pykoBoacTBO Mo akcnnyatauumn (PO) npegHasHayeHo AnNs O3HAKOMIeHWsi notpebuTtenen c
Ha3HayeHneMm, MOAEenAMW, MPUHUMMOM OeNCTBWS, YCTPOWCTBOM, MOHTaXKOM, JKCrfyaTauuMen u obcnyxmBaHuem
MuKponpoleccopHbix KoHTponnepoB MUK-51 (B nanbHevwem koHTponnepos MAK-51).

P3 coctouT 13 ABYX camoCTOATENbHbIX AOKYMEHTOB.

B nepBom u3 Hux — «KoHTponnepbl mukponpoueccopHble MUK-51 (MPMK.421457.005 P31)» -
NPUBOAUTCS ONUCaHWe cocTasa, PYHKLUMOHAMNbHBIX BO3MOXHOCTEN U MHCTPYKUUSA MO IKChnyaTauum KOHTPONneposB
MWK-51.

Bo BTopom — «KoHTponnepsl mukponporeccopHsle MUK-51 (MPMK.421457.005 P32)» - onuceiBaeTcs
6ubnunoteka dyHKUMOHaNbHbIX 6rokos koHTponnepos MUNK-51.

BHUMAHMUE | Mepen vcnonb3oBaHWEM U3AENUS, NOXanynera, O3HakoMbTeCh
C HacToSALLMM PYKOBOACTBOM MO aKcnnyataumMm kosTponnepos MUK-51.

MpeHebpexeHne Mepamu NPEAOCTOPOXKHOCTM M MpasBunaMmu
JKCnnyaTauuym MOXeT CTaTb NPUYMHON TPaBMUPOBaHWUS NepcoHana unm
nospexaeHnsa obopynosaHus!

B cBsisM Cc nocTosiHHOM paboTo N0 COBEpLUEHCTBOBAHUIO
u3genusi,  MNoBbllLAKLWEA «€F0’ HaAEeXHOCTb W yhydwaroLen

XapaKTepucTuku, B KOHCTPYKLMIO MoryT ObITb BHECEHDbI
He3Ha4duTernbHble UBMEHEHUSA, HE OTPaKeHHble B HacToAlleM nsaaHun.

Coxpau.q,eva, NpuHATbHIE B AAaHHOM pyKoBoACTBe

B HaumeHOBaHMsIX mapameTpoB, Ha PWUCYHKaX, Npu LUEPOBbLIX 3HAYEHUSIX U B TEKCTE WCMOSb30BaHbI
cokpalleHus n abbpesuaTypbl (cM. Tabnuuy 1.1), o3HavaowmecneayoLlee:

Tabnuvua 1.1 - CokpalyeHus n abbpesmaTtypbl

Abbpesuarypa NonHoe HaumeHoOBaHue 3Ha4yeHue
(cumBon)
PV nnn X Process Variable Mamepsiemas BennunHa (KOHTpONUpyembIv n
perynupyembi napameTp)
SP unn W Setpoint 8agaHHasg Touka (3agaHve perynsitopy)
Tt Time Bpemsi, HTepBan BpeMeHu
Al Analogue Input AHanorosbIi BBOJ,
DI Discrete Input JncKpeTHbIN BBOA
AO Analogue Output AHanorosbIvi BbIBOA,
DO Discrete:Qutput [VCKpeTHbIN BbIBOA
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2 OGwwme cBepeHunA
2.1 Ha3HauyeHMe 1 o6LlAA XapaKTepucTUKa

MWK-51 — 3TO KOMNAKTHbIN ManokaHanbHbI MHOMOMYHKLMOHANbHBLIN MUKPOMPOLIECCOPHBLIN KOHTPOMNep,
npefHasHayeHHbI Ons  aBTOMAaTMYECKOro pPerynvpoBaHuMs M JIOTMYECKOro  YMpaBfieHUs TEXHONOrM4ecKMMU
npoueccamu. OH npegHasHayeH [Ans NPUMEHEHWs B  3NIEKTPOTEXHUYECKOW, 3HEPreTUYeCKOW, XMMWUYECKON,
MeTannypruyeckomn, NULLEBOW, LLEMEHTHOW, CTEKONBHOW U APYrnX OTPacnsaxX NPOMbILLIEHHOCTH.

MWK-51 addpekTMBHO peluaeT Kak CpaBHUTENbHO MPOCTble, TaK W CroOXHble 3adadu ynpasreHus.
Bnarogapa manokaHansHoctv MWK-51 nossonsier, ¢ OAHOW CTOPOHbl, 3KOHOMWYHO YApPaBnATb HebonbLuMMm
arperaTom u, ¢ Apyroi, 06ecrneyvnTb BbICOKYIO XMBYYECTb KPYMHbLIX CUCTEM YNpaBneHns.

KoHTponnep MWK-51 nossonsetr BecTM nokanbHoe, KackagHoe, MporpamMmmHoe; , CynepBU3OpHOE,
MHOrOCBSI3HOE perynnpoBaHue.

Apxutektypa KoHTponnepa ofbecneumMBaeT BO3MOXHOCTb BPYYHYHO WAMs:@BTOMATMYECKM BKNIOYaATb,
OTKMoYaTh, MNepekniovaTb M PEeKOHMUIypMpoBaTb KOHTYpPbl perynupoBaHusl, nNpuYemM BCE STU onepauun
BbINONHSATCA 6e3ygapHO He3aBUCUMMO OT CROXHOCTU CTPYKTypbl ynpaeneHus. B codetaHun c obpaboTkon
aHanoroBbIx curHanoB KoHTpornnep MK-51 no3BonseT BbINONHATE TakkKe NOrMyeckme npeobpasoBaHns CUrHanos u
BblpabaTbiBaTb HE TOMbKO aHaroroBble UMW MUMMYIbCHbIE, HO U OUCKPETHble KOMaHabl yhnpasrneHus. Jlorndeckne
dyHKUMOHanbHbIE GNOKM OPMUPYIOT NOrMYECKY0 NMporpamMMy LLAaroBOro yYNpaBleHUs! ¢ 3a4aHNeM KOHTPOMbHOMO
BPEMEHM Ha KaxaoMm ware. B coyetaHun ¢ ob6paboTKon ANCKPETHBIX CUFHANOB KOHTPOMNEp No3BOMSET BbIMOMHATb
Takke pasHoobOpasHble (PyHKUMOHaNbHble NPeobpa3oBaHWsi aHanoroBblX CUrHanNQOB M BblpabaTbiBaTb HE TOIbKO
OUCKPETHbIE, HO 1 aHaNoroBble YNpaBnsoLmMe CurHanbl.

MWK-51 copepxnT cpeactBa OMNEpaTUBHONO YMpaBrieHUs, PachofioKeHHble Ha NWUEeBON naHenm
KOHTponnepa. 3Tn cpefcTBa No3BOMSOT BPYYHYIO UBMEHSATL PEXMUMbI paboThl, ycTaHaBnNMBaTb 3afaHve, ynpasnaTb
XOZOM BbIMOMHEHUSA NPOrpaMMbl, BPYYHYI YNpaBnsaTh UCMONHUTENBHBIMU YETPONCTBaMM, KOHTPONMPOBaTb CUrHasbI
W nHouumpoBaTb owunbkn. CTaHOapTHbIe aHanoroBble WM AWCKPETHBIENOATYMKMA U WUCMOSHUTENbHbLIE YCTPOMCTBA
nogkntoyarTcsa K kKoHTponnepy MUK-51 ¢ nomolbio MHAMBMAYaNbHBIX kKabenbHbIX CBA3ei. BHyTpu KoHTponnepa
curHanel obpabaTbiBatoTCs B undposor hopme.

KoHTtponnepbl MUK-51 moryT o6beamHATECS BIMOKaAbHYHO YNpaBnsioLylo CeTb LUMHHON KOHGUrypaumm.
[nsa Takoro o6beAMHEHUss HUKakuxX AOMOMHUTENbHBIX YCTPOWCTB He TpebyeTcs. Yepes ceTb KOHTponnepbl MoryT
obmeHmBaTbCA HopMaLumeit B Lmdgposon dopme.

CucTtema nporpammmMpoBaHus-peanu3oBatla B COOTBETCTBUM C TpeboBaHnaMK cTaHgapTa MexayHapogHon
OnektpoTexHnyeckon Kommccumn (M3K) IEC 1131-3 1 npegHasHayeHa ans paspaboTkv NpuknagHoro nporpamMmmHOro
obecneyeHnss cbopa [daHHbIX W YAPaBMEHUS  TEXHOMOTMYEeCKMMWM  MpoueccamMu, BbINOMHSAEMbIMW  Ha
nporpaMMmpyeMbIX KOHTPOepax.

B KkayecTBe #3blka MPOrpaMMmMpPoOBaHNS B CUCTEME peanun3oBaH A3blK (YHKUMOHANbHbIX BGrOKOBbIX
anarpamm Function Block:Diagram' (FBD), npegoctaBnsiowmii noneb3oBaTento MexaHu3M OObEeKTHOro BU3yarbHOro
NporpaMMmMpOBaHUS.

Mpouecc nporpamMMupOBaHMSA CBOAUTCA K TOMY, YTO MyTEM MOCMEA0OBaTENbHONO HaaTus HECKONbKUX
KnaBuw M3 6ubnMoTeKkM, 3aMTON B MOCTOSIHHOW MaMsiTW, BbI3blBAOTCS HYXXHble (YHKUMOHAarnbHble 6roku, 3Tu
bYHKUMOHamNbHbIE “BRNOKM OBBEeOMHSIOTCA B CUCTEMY 3a4aHHOW KOHUrypauum M B HUX YCTaHaBnMBaloTCs
TpebyemMble NapameTpbl HAaCTPOVKM.

CnemoLLbio BCTPOEHHON 3HEProHe3aBUCUMON NaMsATX 3anporpamMMUpoBaHHas MHGOPMaLMs COXpaHSeTCs
NpY OTKMHOYEHUN IMTAHUS.

KoHTponnep MUK-51 npeacraBnsietr cobow KOMMIEKC TEXHWMYECKMx cpeacts. B ero coctaB BxoguT
LieHTpanbHbIA MUKPOMPOLIECCOPHbIA GOK KOHTpOnsepa M KNeMMHO-GoYHbIN coeanHuTenb. LieHTpanbHbiii 6ok
npeoGpa3yeT aHanoroByld W OUCKPETHYI MHGOpMauuio B uMdpoBylo dopmy, BeaeT ob6paboTky LucpoBoi
nHdopMaLummn 1 BbipabaTbiBaeT ynpasnsioLme BO3OeNCTBIS.
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KonTtponnep MUK-51 310 - npoekTHO-KOMMOHYeMOoe nsgenune, KOTopoe No3BorseT nonb3osaTento BuibpaTb
HYXXHbIA  KOMMNekT moaynen pacwupeHns (YCO — ycTpoiicTBa CBA3M C OOBEKTOM) U KIIEMMHO-GIT0YHbIX
coevHUTenen COrnacHo 4Yvcny W BuAy BXOOHbIX W BbIXOAHbIX CUrHanmoB. Ero coctaB v psg napameTpoB
onpenensitoTcst Notpebutenem u ykasbliBaloTcsl B 3akase. [1o ogHoro koHTponnepa MUK-51 MoxHO noakmountb
TONbKO OAMH MOAYINb paclunpeHus!

B «koHnTponnep MMWK-51 BCTpoeHbl pas3BuTble Ccpeactsa CcaMOAMArHOCTWKW,  CUrHanusauum U
naeHTUUKaLUMM HeucnpaBHOCTEW, B TOM 4ucre Mpu OTKase annapaTypbl, BbIXOAE CUrHamnoB 3a [OMyCcTUMbIe
rpaHuupl, c6oe B O3Y, HapyLweHun obmeHa no cetTv u T.M.

2.2 OcHOBHble CBOMCTBA
B koHTponnepe MAUK-51 npegycmoTpeHo:

* [lo 9 HezaBUCKMMBbIX KOHTYPOB perynmpoBaHuda, KaXObli U3 KOTOPbIX MOXET ObITEIJIOKaNbHLIM - UK
KaCckagHbiM, C aHanoroebim wnn MUMNYJbCHbIM  BbIXOOOM, C PYy4YHbIM, NPOIrPaAMMHbBLIM (B TOM Yucne
MHOI'OI'IpOI'paMMHbIM) mnnm cynepBmU3OpHbIM 3a4aT4NKOM.

» bonee 80 tunos 3awwuTbix B MN3Y yHKUMOHaNbLHLIX GrOKOB HEMNpPepbIBHOW W AUCKPETHON obpaboTku
nHpopmauwmm, Bknovas yHKuMoHanbHble 6noku MU perynupoBaHusi, OyHKLMOHAMbHbIE B610KM MaTeMaTUYeCcKuX,
ONHaMUYECKNX, HENUHENHBIX, aHanoro-AMCKPETHbIX U NTOrMYeCcKnx npeobpasoBaHuin,

* [1o 99 ucnonb3yembix 6510KOB CO cBOBOAHBLIM MX 3anofHEHUEM MOBLIMIA PYHKLMOHANBHLIMK GriokaMu 13
GUBbnMoTekn U CBOGOAHEIM KOHUIYpUpoBaHMeM Mexay coboi u ¢! Bxodamu-BbIXogamu koHTponnepa. PydHas
yCTaHOBKa WNW aBTOMOACTPOMKA oObIX CBOWCTB, NapaMeTpoB M KOIPGUUMEHTOB B NtOOLIX (DYHKLMOHAMNBHBLIX
6nokax.

* VI3MeHeHne pexMMOB YNpaBreHusl, BKIHOYEHNE/OTKIOYEHME M NEPEKITIOYEHE U  peKoHUrypauus
KOHTYPOB perynmpoBaHuns robon CTENEHN CIOXHOCTU.

+ OnepaTvBHOE YMpaBreHWe KOHTypaMu perynupoBaHMsi C MOMOLLbI KMaBuWl JfMULEBOW naHenu, 2-x
yeTblpexpaspsigHbIX, U OOHOTO TPexpaspsigHOro LMgpoBbIX MHAUKATOPOB 1 Habopa cBeTOAMOAOB, MO3BOMSIIOLLMX
MEHATb PEeXUMbl, YCTaHaBnMBaTb 3afdaHue, YNpPaBMsTb MWCMOMHUTENbHLIMU MeXaHW3Mamu, KOHTPONMpOoBaThb
CUrHanbl, MHAUUMPOBaTb aBapuiHble cuTyauuu. [pu NPOFPaMMHOM perynupoBaHuM CpeacTBa OnepaTUBHOIO
ynpaeneHusl No3BonsT BblibupaTb Tpebyemyto, nporpaMmMy, nyckatb, OCTaHaBNMBaTb, U cOpacbiBaTb NporpaMmy,
nepexoanTb K CrieaytoLemMy y4acTky NporpaMmbl, a Takke KOHTPONMPOBaTb X0 BbIMOIHEHUSI MPOrpamMmel.

* ObbegnHeHne A0 32 KOHTPONFEPOB B NOKanbHYK YNpaBnsiowylo ceTb, MpuyemM B 3Ty CeTb MOryT
BKMIOYATLCA TaKke U Apyrne Moaenu KOHTPOMnepos.

* KonTtponnepsl MUK-51 moryT kommnektoBaTbCA Moayrnem pacwmperus (cm. nogpasgen 3.2 «3akas
koHTponnepa MUK-51»).

KonuyecTBo Bx0O0B-BbIXOOOB B 6230BOW MOAENV KOHTponepa:

- aHanorosble BXoAbl — 4 (2 yHUBEpPCanbHbIX, 2 YHNOULMPOBAHHbIX);

- aHanorosble BbIXxoabl — 1;

- OUCKpeTHble Bxoabl — 3 (1TmumnynbCHEIN BXxO4*);

- OUCKPETHbIE BbIxoabl =~ 5.

Mogenwu u kogplmonynen pacumnpenns (YCO) - cm. pasgen 2.2.1:

- MP-51-01: 8/4auUCKpeTHbLIX BXOLOB ;

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

- MP-51-03: 8 anCKpeTHbIX BLIXOO0B;

- MP-51-04: 8 gnckpeTHbIX BXOAOB, 1 aHanoroBbI BbIXOA;

- MP-51-05: 4 nonckpeTHbix Bxoaa, 4 AUCKPETHbIX BbixoAa, 1 aHanoroBbIv BbIXOA;

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

- MP-51-07: 3 aHamoroBbIX BbIX0A4a;

- MP-51-11: 16 guCKpeTHbIX BXO40B, 1 aHanoroBbli BbIXOS;,

- MP-51-13: 8 guckpeTHbIX BXO40B, 8 OUCKPETHbIX BbIXOA0B, 1 aHanoroBbI BbIXOA;

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

MpumeyvaHue.

* - 1 MMNYNbCHbIA BXOA4 M3 YMCna OUCKPETHbLIX BXOAO0B (MakCMManbHasi YyacToTa CrnefoBaHust MMMYrbCoB
2klMu).
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2.2.1 Ba3oBasi Mogernb KOHTporiepa u MOAYyNy pacluMpeHus

BasoBasi mogenb koHTponnepa MUK-51 n mogynu pacwmperuss MP-51 nmetot B cBoem coctaBe Habop
aHanoroBbIX U AUCKPETHbLIX BXOA0B-BLIXOAOB, KOTOPbIE NPUBEAEHBI HbKe B Tabnuuax.
Mpu 3aKka3e koHTpornnepa MoXeT BbiTb 3akasaH TOMbKO OAWMH MOAYMb PacLUMPEHUS.

Bxopa-Bbixopga 6aszoBon mogenu koHTponnepa MUK-51 (6e3 moayns paclumpeHus)

Momens KoHTbonnena AHanoroBbin [AvckpeTHbIN
A P P Bxon Bbixop Bxop Bbixopg
MWK-51-00* 4 1 3 (1 MMNynNbCHbIN) 5

MpumeyaHwue.
* 6e3 Moaynsa pacLumMpeHns

Bxopa-Bbixopga moaynen pacwupenuns YCO MP-51

Mopenb Koa mopenn AHanoroBbin AvickpeTHbIN
moayns Moayns
pacmugeuuﬂ pacmugeﬂuﬂ Bxopn Bbixopn, Bxopn, Bbixopn
MP-51-01 01 - - 8 -
MP-51-02 02 - - 4 4
MP-51-03 03 - - - 8
MP-51-04 04 - 1 8 -
MP-51-05 05 - 1 4 4
MP-51-06 06 - 1 - 8
MP-51-07 07 - %) - -
MP-51-11 11 - 1 16 -
MP-51-13 13 - 1 8 8
MP-51-15 15 - 1 16
MpumeyaHus.

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

CymmapHoe KONMM4ecTBO BXOAOB-BbiXoAoB KoHTpomnnepa MUK-51 c yCTaHOBJI€eHHbIM MoAynemM

paclmpeHus
Mopenb Mopenb monyns AHanoroBbin AnckpeTHbIN
KOHTpossiepa pacwumpeHus Bxop Bbixog Bxop Bbixop
MUK-51-00* 4 1 3 5
MUK-51-01 MP-51-01 4 1 11 5
MUK-51-02 MP-51-02 4 1 7 9
MUK-51-03 MP-51-03 4 1 3 13
MUK-51-04 MP-51-04 4 2 11 5
MUK-51-05 MP-51-05 4 2 7 9
MUK-51-06 MP-51-06 4 2 3 13
MUK-51-07 MP-51-07 4 4 3 5
MUK-51-11 MP-51-11 4 2 19 5
MUK-51-13 MP-51-13 4 2 11 13
MUK-51-15 MP-51-15 4 2 3 21
MpumeyvaHue.

* 6e3 MoAyNs paclmpeHust.

TexHuyeckme xapaKkTepucTMKM BXO[AOB-BbIXOAOB 6a3oBoM Mogenv v Mogynew pacwuperus YCO
npvBeaeHbl B pasgene 2.3.
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2.3 OCHOBHbIe TEXHUYECKUe XapakTepucTtukun

2.3.1 XapakTepuCTUKU BXOAOB-BbIXO40B

LIZANTAN.COM

Yuncno, HoMeHKNaTypa 1 XxapakTepucTUKM BXOA0B-BbIXOA0B nNpuBeAeHbl B Tabnuvuax 2.1-2.5.

2.3.1.1 AHanoroBble BXOAHble CUTHanNbI:

Tabnuua 2.1

HanmeHoBaHMe xapaKTepUcTUKM

3HayeHune xapakTepuCcTUKN

KonunyecTBo aHanoroBbix BXOA0B
-B 6a30BOI MOAENM KOHTpOsepa

4
(2 nepBbIx BXoAa yHMBepcanbHble — ApegHasHayveHbl Ans
MOAKMIOYEHUST PA3NUYHBIX TUROB,4AaTYNKOB,

2 nocnepyoLmx Bxoga — npegHa3HayeHbl AN noaknio-
YeHUs OaTYMKOB, UMEIOLUMX BbIXOAHOW YHUMUMPOBaH-
HbI/ CUrHan NOCTOSAHHOrO TOKA)

Twn BXOQHOrO aHaNoroBoro curHana
* ANsi BCEX BXOO0B
- yHUdmumpoBaHHbie no FOCT26.011-80

* TONbKO And 1-ro n 2-ro Bxoaa
- HanpshkeHne

- TepMonpeobpasoBaTeny ConpoTUBIIEHUS
(3-x 1 4-x NpoBOAHAsA cxema BKITHOYEHMS)
no ACTY 2858-94 (TOCT 6651-94)

- Tepmonapsl no OCTY 2837-94
(TOCT3044-94, DIN IEC 584-1)

0-5 MA, RBx=400 Om
0-20 mA, RBx=100,0OMm
4-20 mA, RBx=100 Om
0-10B, RBX He meHee 25 kKOm

0-50mB, 0-75mB, 0-100mB, 0-200mB, 0-1B, 0-2B, 0-5B,

TCMSO0M, W100=1,428, -50 ... +200°C

TCM 100M, W 109=1,428, -50 ... +200°C

TCM rp.23, =50 ... +180°C

TCM 50, W+00=1,391, Pt50, -50 ... +650°C
TCML1000M1, W100=1,391, Pt100, -50 ... +650°C
TCM rp.21, -50 ... +650°C

Pt50, Pt100 a = 0,00390, 0,00392

KK (J), 0 ... +1100°C
TXK (L), 0°...+800°C
TXKH (E), 0 ... +850°C
TXA (K), 0 ... +1300°C
TMM10 (S), 0 ... +1600°C
TMP (B), 0 ... +1800°C
TBP-1 (A-1), 0 ... +2500°C

Paspewatowasa cnocobHocTe ALIM

<0,0015% (16 paspsgos)

Mpenen gonyckaemor OCHOBHOWM NpUBEAEHHOWM
NOrpeLUHOCTY U3MEPEHMS BXOOHbIX MapaMeTpoB

< 0,2 % AN yHnuumpoBaHHbIX aHaNoroBbiX BXO40B
<0,2 % wnn < 0,5°C ana gatymkos TCM

<0,2 % wnun < 1,4°C ana patyukos TCI, Pt

<0,2 % unun < 2,2°C ana gatymkoB TXXK

<0,2 % unu £ 1,6°C ana gatuukoB TXK

<0,2 % unn £ 1,7°C ana gatumkoB TXKH

<0,2 % unu £ 2,6°C ana gatumkos TXA

<0,2 % wnu < 3,2°C ana gatyukos TIM10

<0,2 % wnu < 3,6°C ana patyukos TP

< 0,2 % wnu £ 5°C gna patyukos TBP

TOYHOCTb MHAMKALMMK <0,01 %
BnunsHne TemnepaTypbl OKpyXatoLen cpeapl 0,04 %/°C
Mepuog uamepeHusi, He Bonee 0,1c
Mepron o6HOBREHUS UHOpMaLun Ha gucnnee, He 0,5¢c

bonee

lanbBaHWYeckoe pasgerneHve Lenen

AHanoroBble BXOAbl ranbBaHWYECKM WM30NMUPOBaHbI APYr
OT Apyra, OT BbIXOAHbIX U APYrMX BXOAHbIX Lienen 1 uenen
nMTaHus.

HanpsixeHune ranbBaHu4eckon paseasku He meHee 500 B.
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2.3.1.2 AHanoroBble BbIXOAHbl€ CUrHanbI:

Tabnuua 2.2

HanmeHoBaHMe xapaKTepUcTUKM

3HayeHune xapakTepucTUKn

KonunyecTBo aHanorosbix BbIXO4OB B 6a30BOIM Mogenu
KOHTponnepa

1

Twun BbIXOAHOIO aHaNoOroBOro curHana

yHudunumposaHHbii no FOCT26.011-80:
0-5 MA, RH <2000 Om

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

0-10B, RH = 2000 Om

Paspewatowasa cnocobHocTe LIAM gns BeixogoB B Ga-
30BOV MOAENM KOHTponnepa

< 0,0015 % (16 pa3psgoB).

Mpepen gonyckaemolr OCHOBHOW NpUBEAEHHOW norpeLu-
HOCTN (POPMUPOBAHUST BBLIXOAHOIO CUrHana nocre Ka-

nnbpoBkM Ans BbIxodoB B 6a30BOM MOAenu KOHTpO- <02%
nnepa
3aBUCMMOCTb BbIXOLHOIO CuUrHama OT COMPOTUBIIEHUS <01%

Harpysku

BnusiHMe TemnepaTypbl OKpyXatolen cpegbl

< 0,04 %/°C

[anbBaHW4eckoe pa3geneHue Lenemn

AHanoroBbI  BbIXOA »fanbBaHW4YeCku MW3ONUpoOBaH oOT
BXOAHbIX 1 OPYFMX BbIXOAHBIX Lienen n uenen nutaHus.
HanpsxeHneé ranbBaHudeckon paseaskn He meHee 500 B.

Tabnuua 2.3

HanmeHoBaHue xapaKTepucTUKn

3Ha4yeHne xapakTepucTuKm

KonunyecTtBo aHanoroBblxX BbIXOOOB Ha MOAyne paciuu-
peHus YCO

oTcytcTByeT, 1 nubo 3
(cm. pasgen 2.2.1)

Twn BbIXOAHOrO aHanoroBoro curHana

YHudpuumpoBaHHble no FTOCT26.011-80:
0-5 MA, RH'=2000 Om

0-200mA, 4-20 MA, RH <500 Om

0-10B, RH.= 2000 Om

Paspewatowasa cnocobHocte LAl anst BbIXO4OB HA MO-
ayne pacwupenns YCO

<0,024 % (12 paspsgos)

Mpepen gonyckaemon OCHOBHOW NpuBeAeHHOW MorpeLL-
HOCTN (bOpPMMPOBAHNS BbLIXOAHOIO CUrHana/mocre ka-
nNMBPOBKM ANs BbIXO4OB HA Moayne pacwmpernsYCO

<0,4 %

3aBUCUMOCTb BBLIXOOHOTO CUrHamna OT COMPOTMBAEHMWS
Harpysku

<01%

BnusaHve Temnepatypbl OKpyxatoLen cpedsl

< 0,04 %/°C

[anbBaHMYecKkoe pasgeneHune uenemn

AHanoroBble BbIXoAbl ranbBaHUYECKN U30NMPOBaHbI ApYr
OT Apyra, OT BXOAHbIX 1 APYrnX BbIXOAHbLIX Lenen u Lenen
nuTaHus.

HanpspkeHne ranbBaHnyeckon passsaskm He meHee 500 B.

HanpﬂmeHme BHELUHEro NCToNHUKa nnuTaHnA

cTabunumanpoBaHHoe, (24-28)B noCTOSIHHOrO TOKa

MakcrmanbHoe noTpebneHne 0gHOre aHamoroBoro Bbl-
Xo[a OT BHELLUHEro MCTOYHMKa NOCTOAHHOro Toka 24B

40 mA

2.3.1.3 OuckKpeTHble BXOAHblIEe CUrHanbI:

Tabnuua 2.4

HanmeHoBaHue xapakTepucTUKm

3HayeHune xapakTepucTuKn

KonnyecTBo AMCKPETHLIX BXO40B

- B 6a30B0OM Mofenu kKoHTpornnepa 3

- Ha moayne pacwwupelunsa YCO cM. pasgen 2.2.1
CurHan nornyeckoro "0" — coctosiHne OTKJTFOYEHO 0-7B
CurHan norndeckon 1" — cocrosiHne BKITKOYEHO 18-30B
MakcumanbHas YacToTa crieJoBaHUs UMMYSbLCOB AN
MMNYNbCHOro BXoaa < 2kly
BxogHow Tok (noTpebnexue no Bxoay) <10 MA

lanbBaHWYeckoe pasmerneHve Lenen

[vcKkpeTHble BxoAbl ranbBaHWYECKM W30MMPOBaHbI ApYr
OT Aipyra, OT BbIXOAHbIX U APYrnX BXOOHbIX Llenew 1 Lenewn
nuTaHus.

HanpsixeHne ranbBaHu4eckon paseasku He meHee 500 B.
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2.3.1.4 OunckpeTHble (MMNYNbCHbIE€) BbIXOAHbIE CUTHAmbI:

B 3aBMCMMOCTM OT KIEeMMHO-O/104HOro coeauHuTenst kK 0as3oBOM MOAENM M MOAyNs paclUMpeHus
UCMNONb3YHTCSt TPaH3UCTOPHbIE, peneiHble, TBEPAOTENbHBLIE UM ONTOCMMUCTOPHLIE AUCKPETHbIE BbIXOAA.

TpaH3ucTOpHbLIN Bbixod. KneMMHO-61n04HbIN coeauHuTens KB3-29-01, KB3-24-10, Kb3-24-11, KB3-

24-20
Tabnuua 2.4
HavmeHoBaHue xapaKTepucTUKU 3Ha4yeHune xapaKTepUCcTUKU

KonunyectBo ANCKPETHbIX BbIXOAOB

- B 6a3oBon mogenun KoHTpornnepa 5

- Ha moayne pacwupenusa YCO cM. pasgen 2.2.1
Twn BbIXOAa OtkpbiTbiv konnekTop (NPN TpaHsucTopa)
MakcruManbHoe Hanps>keHne KoMmmyTauum 40 B nocTosiHHOro ToKa
MakcumanbHbIV TOK Harpysku Kaxgoro Bbixofa 100 mA
[anbBaHW4eckoe pa3geneHue Lenemn [uckpeTHble BbIXOAbl COeANHEHbI B FPYRY U3 NSTU BbIXOO4O0B U

ranbBaHW4YeCcKM U30NMpPOBaHbl OT BXOAOB, APYIVX BbIXOAOB U
OoCTanbHbIX Lenen.
HanpsixeHne ranbBaHM4eckon pa3esaskyn He meHee 500 B.

CwurHan nornyeckoro "0" Pa3oMKkHyTOE COCTOSIHME TPaH3MCTOPHOIO Krkoya
CwurHan norndeckon "1" 3aMKHYTO€E COCTOsIHNE TPAH3MCTOPHOrQ Kitoya.

Bug Harpysku AKTVBHas, MHOYKTUBHAS

HanpsixeHne BHELHEero NCTo4HMKa NuTaHus HectabunuanposaxHoe, (20-40)B'noCcTosHHOro Toka

PenenHbIn Bbixoa. KneMMHo-6n104HbIN coeanHuTenb KB3-29P-01, KB3-28P-12, KB3-30P-12, KB3-
40P-01, KB3-54P-01
Tabnuua 2.5.1

HaumeHoBaHMe xapaKTepucTUKn 3HavyeHUe xapakTepucTUKn
KonunyecTBo AnCKpeTHbIX BbIXOA0B
- B 6a3oBoW MoAenu KoHTpornepa 5
- Ha mogyne pacwmpeHus YCO CcM. pasgen 2.2.1
Twn Bbixoga MepekntoyarLle KOHTaKTbl pene
MakcumanbHoe HanpsXXeHne KOMMyTauum nepemMeH-
HOro (OemncTByloLLee 3HAYEeHUE) WM MOCTOSIHHOTO 220B
TOKa
MakcumanbHbIN TOK Harpy3kmn Kaxgoro Beixoga 8 A
[anbBaHW4eckoe pasgeneHue Lenen JWCKpeTHblE BbIXOAbI ranbBaHUYECKM U30NUPOBaHbI ApYr OT
Apyra, oT BXOA0B, APYrMX BbIXOJOB U OCTarbHbIX Lienen.
HanpsixeHune ranbBaHnyeckon pasesskm He meHee 1500 B.
CwurHan noruyeckoro "0" Pa3oMKHyTOe COCTOSIHME KOHTaKTOB perne.
CwvrHan nornyeckon "1" 3aMKHYTOEe COCTOSIHNE KOHTaKTOB perne.
Bug Harpysku AKTVBHas, UHOYKTUBHAS
MakcumanbHoe noTpebneHve (oOMOTOK peme)
OAHOr0  BKIMIOYEHHOro KaHama< OT  BHeLlUHero 20 mA
MCTOYHUKA NOCTOSIHHOIO ToKa 24B
HanpskeHne BHELIHero MCTO4HUKa NMTaHng HecTtabunusmposaHHoe, (20-28)B nocTosiHHOrO TOKa

Bbixop — TBepaoTenbHOE (He MexaHn4yeckoe) pene. KnemMmHo-6n04HbIN coeaunuTtensb KB3-29K-01,
KB3-28K-12, KBE3-30K-12, K63-40K-01, KB63-54K-01
Tabnuua 2.5.2

HanmeHoBaHuWe xapaKkTepucTMKH 3HayeHue xapaKTepuCTUKKU

KonunyectBo gncKkpeTHbIX BbIXOO0B

- B 6asoBow Moaenu KoHTponepa 5

- Ha mogayne pactuunpenns YCO CcM. pasgen 2.2.1
Twn Bbixoga 3aMblkatoLne KOHTaKThbl pene
MakcumansHoe HanpsKeHve KOMMyTaumm
NEPEMEHHOrO  (OeNCTBylOLLlEee 3HAYeHUEe) unm 60B
NOCTOAHHOIO TOKa
MakcrManbHbIN TOKHAFPY3KN KaXXaoro Bbixoaa 1 Aac nepeMeHHOro Toka,

1 Adc nocTosiHHOro Toka

[anbBaHW4eckoe pasgeneHue Lenen JnckpeTHble BbIXOAbl ranbBaHUYECKM WM30NMPOBaHblI Apyr OT

Apyra, oT BXOAOB, APYrvMX BbIXOAOB U OCTaslbHbIX LENen.
HanpsixeHune ranbBaHn4eckon pasessku He meHee 500 B.

CwurHan nornyeckoro "0" Pa3oMKHyTOE COCTOSIHME KOHTaKTOB pene.
CwvrHan nornyeckon "1" 3aMKHYTOe COCTOSIHNE KOHTaKTOB perne.
Bug Harpysku AKTVBHas, MHOYKTUBHAs

MakcumanbHoe notpebneHne ofHoro

BKMIOYEHHOIO KaHana OT BHELUHEro WCTOYHMKA 20 mA

NOCTOSIHHOrO Toka 24B
HanpsixeHne BHELWHEero NCTo4HMKa NMTaHus HecTtabunuanposaHHoe, (20-28)B noCTOsIHHOrO TOoKa
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Bbixop — ontocumucTop. KnemmHo-6noyHbin coeguHutensb K63-29C-01, KB3-28C-12, KB3-30C-12,
KB3-40C-01, Kb3-54C-01

Tabnuua 2.5.3

HanmeHoBaHuMe xapaKTepuCcTUKH 3Ha4yeHune xapaKTepUCcTUKMU
KonunyectBo AMCKPETHBIX BbIXO4O0B
- B 6a30BON Mogenu KoHTpornnepa 5
- Ha moayne pacwupenusa YCO cM. pasgen 2.2.1
Tun BbIXOAA ManomoLLHbI ONTOCUMNCTOP, BCTPOEHHbIN OEeTEKTOP

HYNEBOro HanpsikeHns dasbl NO3BOMAET BKIOYATL HArpy3Ky
TONBKO NPV MUHMMAINbHOM HaMpsXXeHWU Ha Hel
(npepoTBpaLLaeT co3gaHne NoMex B ceTu).

MakcumanbHOe HanpshkeHue KoMMyTauum nepe- 600 B nepemeHHOro Toka

MEHHOro ToKa (dencTBytoLLee 3Ha4YeHune)
Tok Harpysku kaxxgoro Bbixoaa - He 6onee 50mMA

- B umnynbcHoM pexume yactoron 50U .c AnuTensHOCTLIo
umnynbca He 6onee 5mc —no 1A

- MNu1KOBBIV TOK NEPErpy3ki C ANUTENBHOCTLIO UMMYbca
100mkc 1 yactoton 120 umn/cek — ao 1A

[anbBaHW4ecKkoe pasgeneHue Lenen [nckpeTHble BbIXOObl raribBaHNYeCKU M30NMPOBaHbl Opyr OT
Apyra, oT BXO0B, ApPYIX BbIXOAOB M OCTarbHbIX Lenen.
HanpsixeHune ransBaHnyeckon passsaskm He meHee 1500 B.

CwurHan noruyeckoro "0" OTKMNOYEHHOE COCTOSAHME CUMUCTOpa

CwurHan norndyeckon "1" BkritoyeHHOe COCTOSAHNE cMMUCTOpa

Bug Harpysku AKTVBHas, UHOYKTVBHas

MakcumarnbHoe notpebnexHve ofHoro

BKMIOYEHHOIO KaHana OT BHELWHero WCToYHMKa 20 mA

NOCTOSIHHOrO Toka 24B

HanpskeHne BHELUHero MCTO4HUKa NMTaHns HecrabunusmpoBakHoe, (20-28)B nocTosiHHOroO ToKa

2.3.2 O6wwme chyHKUMOHaNbHbIE NapaMeTpbl

Tabnuua 2.6
TexHu4yeckas xapaKkTepucTuka 3HayeHue
MakcrManbHoe Yncno yHKUMOHanNbHbIX GNIOKOB B Nporpamme 99
Yuncno oyHKUMOHanbHbIX 61okoB B 61UGnnoteke Bonee 80
Bpewms uukna, He bonee 0,1¢c
MorpewwHocTb uMdpoBon 06paboTkn nHPEpMaLmK:
CYMMVpOBaHue, BblYMTaHne 0%
YMHOXEHUe, AeNneHne 0%
n3BneveHne KBagpaTHOroKopHs 0,01%
Yacbl peanbHOro BpemMeHu C 6aTapeeli pe3epBHOro NUTaHus

2.3.3 dyHKUMOHanbHbIe RapaMeTpbl PerynsaTopos

Tabnuua 2.7
TexHU4YecKkasa xapakTepucTuka 3HauveHune

MakcrManbHOe YNCI0 HE3AaBMCHMbIX KOHTYPOB 9

Bug perynsitopa B KaxxaoMm KOHType JlokanbHbIA aHanoroBbIi, NMOKanNbHbIN UMMYbCHBIN,
KacKaZHbIVi aHanoroBbIv, KACKagHbI UMMYIbCHbBIN

Pexvm paboTbl KaXx4or0KOHTYpa JlokanbHbIW, KAackaaHbIN, ANCTAaHUNOHHbIN, PYYHOW

Bug 3agaHus B kaXkaom KOHType Py4yHoe, nporpammHoe, BHeLLHee (CynepBrU3opHOE)

3aKoH perynvpoBaHusl B KaXa0M KOHTYpe nng, nn, ng, n,
TpexnosnumnoHHoe, ABYXMNO3ULMOHHOE

KoHTponuvpyemble napameTpbl 3agaHve, Bxod, paccorfnacoBaHue, BbIXOA, 3HAYeHue
Npon3BOJILHOro NapaMmeTpa

MapameTpbl HACTPOWKK CM. nacrnopT COOTBETCTBYHLIENO PYHKLMOHANBHOIO
6noka

[Napamempbl py4HO20 3a0amyuka:

Cnocob ycTaHOBKM Bonblue-meHbLUe

[NCKPETHOCTb YCTAHOBKM 0,01%

Bpemsi nsmeHeHusi Ha 100%, He 6Gonee 16 C

Bug 6anaHcupoBku OuHamunyeckas, ctaTtuctuyeckas
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2.3.4 ®PyHKUMOHaNbHbIe NapaMeTpbl MPOrpaMMHbIX 3a4aTYNKOB

Tabnuua 2.8

TexHuuyeckas xapakTepucTmka

3HaueHue

MakcumanbHoe Y1Cno y4acTKoB O4HOM NporpamMmel

48

BbinonHeHne nporpaMmbl

OpHokpaTHOe, MHOTOKpaTHOe, LMKINYeckoe

MakcummanbHoe YMCrno MHOTOKPaTHOro NOBTOPEHUSI
nporpaMmmbil

99

KomaHabl ynpaeneHust nporpammoin

BbiGop nporpaMmel, Nyck, cTor, cbpoc, nepexoa K
cregyrLiemy yqacTtky

CoCTOosiHMSI MporpaMMmbl

Myck, cTon, c6poc, KOHeL, NporpamMmeil

KoHTponvpyeMble napameTpbl

Homep nporpamMmbl; HOMep MOBTOPEHUS; HOMep
yyacTka; Bpemsi, OCTaBLUEEeCs [0 OKOHYaHWs y4yacTka;
COCTOsIHWE MporpaMmsl

YnpaerneHue gbixodamu:

Cnoco6 ynpaBneHusi B py4HOM pexumMe

bonble-meHbLle

Bpemsi M13MeHeHUs aHanoroBoro curHana B py4Hom
pexume

He 6onee 16 cek

Paspeluatoas cnocobHOCTb KOHTPONS NONOXEHUS
UCMONMHUTENBHOIO MexaHn3ma no LmugpoBoMy
nHgmkaTopy “Beixog”

0,1%

2.3.5 BHewHum nHtepdenc

MaructpanbHbln nocnegoBaTenbHbI  KaHan WHTEPGENCHOW CBHA3W  MCNOMb3yeTcH

ana  nocTpoeHua

NOKarnbHOWM Mnn pacnpeaeneHHon CeTn 1 MeeT CrieayoLme XapakTepucTuKu:

Tabnuua 2.9

TexHUYeckasa xapaktepucTuka

3Ha4veHune

Twvn kaHana

ACVHXPOHHBIN NoNyaynneKkcHbI

Tononorusi cetn

"Obuwias WwmHa"

KoHdourypaumm cetn MHoroTo4yevHas
MHTepdelic RS-485
lMpoTokon cBsaA3n ModBus RTU

Yuncno kKOHTpoNnepos (NpvemonepenaTynkoB) B CeTu

o 31 Ha ogHOM cermeHTe ceTn

MakcrumanbHoe KonmyecTBo Y3J10B B CeTHn

250 ¢ y4eTOM MarucTpasnbHbIX yeunutenewn

Twn npnemonepenaTynkos

OunddepeHumanbHbIin, NOTEHUMANbHbIN

CkopocTb nepefayv faHHbIX (YCTaHaBMMBaETCs NOMb30-
BarTenem)

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

[anbBaHMYeckasn pasBsaska

WHTepdenc ranbBaHNYeCcKM 30MpPOBaH OT BXOL4OB-BbI-
XOLOB M OCTanbHbIX Leneu

[OnvHa nnHuM cBA3K ceTn

o 1,2 KM B 3aBUCUMOCTW OT YCTAHOBNEHHON CKOPOCTU
nepeaayn AaHHbIX

Tvn NUHWI cBA3N

BuTas napa, aKpaHvWpoBaHHasi BUTas napa

HasnaueHnune nHTepdenca

Ons  koHdwurypupuposaHma npubopa, Ans  UCMNOMb-
30BaHMA B KayecCTBe YyOaAneHHOro KOHTpommnepa npuv
paboTe B COBPEMEHHbIX CETAX ynpaeneHus u cbopa
MHbopMaLmmn (npuema-nepedadn KomMaHg W AaHHbIX),
ONsi MEXKOHTPOMepHoro obmeHa
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2.3.6 OG6WwMe TeXHNUYECKNEe XapaKTePUCTUKN

Tabnuua 2.10

14

TexHuuyeckas xapakTepucTmka

3HaueHue

rabapuTHble pa3mMepbl Groka KOHTponsepa

(96 x 96 x 189) mm

HanpsixeHve nutaHuns

~220 (+22B,-33B) (50 +1) Ny
=(24+4) B nocTosiHHOro TOKa

MoTpebnsaemas MOLLHOCTb

He 6onee 13 BA (~ 220 B), Tok notpebneHus He 6onee
350 MA (= 24 B).

2.3.7 Kopnyc. YcnoBus akcnnyaTtaumm

Tabnuua 2.11

TexHUYeckasa xapaktepucTuka

3Ha4vyeHne

Twn Kopnyca

Kopnyc ans yTonseHHoro WMTOBOro MoHTaxa

Pa3mepbl poHTaneHom pamku

96 x 96 Mm

MoHTaxHas rnybuHa

190 MM max

Bblpes Ha naHenu (LwuTe)

9298 x 92°9% v  DIN43700

KpenneHue kopnyca

B anektpowmrax

Pa6ouas TemnepaTtypa

ot muHyc 40 °C po nntoc 70 °C

Temnepatypa xpaHeHus (npegenbHas)

To xe

KnumaTtuyeckoe ncnonHeHue

ncnonHeHuwe rpynnel 4 cornacHo NOCT 22261, Ho ans
paboTbl npu Temnepatype ot muHyc 40 °C go 70 °C

ATmocdepHoe gaBneHue

Ot 85 no 106,7 klMNa

Bubpauuns

ncnonHeHne 5 cornacHo FOCT 22261

MNomeleHne

3aKpbITOe, B3pLIBO-, NoxapobesonacHoe.
Bosayx-B-NOMELLEHNIN He JOIHKEH codepXXaTh Mbinu un
MPUMECH arpeCCUBHbIX MAPOB 1 ra3os, Bbi3blBAOLLNX
KOPPO3UI0 (B YaCTHOCTM: rasos, COAepKalLnX CEPHUCTbIE
COeAMHEHMS 1N aMMMaK).

[NonoxxeHne Npn MoHTaXxe

Jtoboe

CTteneHb 3alwuThl

IP30;
KrnemmHo-6no4Hoe coeguHexne IP20 no
OCT 14254-96

Bec, He 6onee 1,0 kr
Tabnuua 2.12

FaGapuTHble pa3mepsbl KneNlMHo-ﬁnoqublx 3nauenme (BxLLXT), Mm

coegunHUTeneun

CoepauHuTenb knemmHo-6noYHbIn KB3-29-01-0,75 71 x113 x 30
CoepauHuTenb KnemMmHo-6no4HbIi KB3-29P-01-0,75 86 x 167 x 45
CoepauHuTenb knemMmHo-6noYHbii KB3-29C-01-0,75 86 x 167 x 45
CoeguHutens knemmHo-6no4YHbin KB3-29K-01-0,75 86 x 167 x 45
CoeauHuTenb kKneMmHo-6no4Hbin KB3-24-10-0,75 72 x 87 x 30
CoepauHuTenb kKnemMmHo-0no4HbIn KB3-24-11-0,75 72 x 87 x 30
CoefuHuTenb KnemMmHO-0moYHbI KB3-24-20-0,75 60 x 87 x 30
CoepauHuTenb kKneMmMHo-0Mo4HbIN KB3-28P-12-0,75 86 x 116 x 45
CoeguHuTtenb kneMMHo-6no4YHbInKB3-28K-12-0,75 86 x 116 x 45
CoeauHuTenb KnéMmmHo-6no4Hbin KB3-28C-12-0,75 86 x 116 x 45
CoepauHuTenb KneMmMHo-0mno4Hbii KB3-30P-12-0,75 86 x 141 x 45
CoefuHuTenb knemmHo-6no4HbIN KB3-30K-12-0,75 86 x 141 x 45
CoeauHuTenb kneMmHo-6no4YHbIn KB3-30C-12-0,75 86 x 141 x 45
CoeauHuTtenb kneMmmHo-6no4yHbin Kb3-40P-01-0,75 86 x 179 x 45
CoeguHuTtenb KneMmHo-6no4Hbin KB3-40K-01-0,75 86 x 179 x 45
CoeguHuTensb KneMMHO-6no4HbI KB3-40C-01-0,75 86 x 179 x 45
CoeguHuTenb knemmHo-6no4Hbin Kb3-54P-01-0,75 72 x 258 x 45
CoeauHuTtenb kneMmmHo-6mno4Hbin KB3-54K-01-0,75 72 x 258 x 45
CoeauHuTenb kneMmHo-6no4HbIn KB3-54C-01-0,75 72 x 258 x 45

LIZANTAN.COM
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3 CocrtaB usgenus
3.1 KomnneKkT nocTaBKM KOHTponsnepa
B coctaB nporpammupyemoro koHTpornnepa MUK-51 BxoasaT nsgenusi, nepeyncrnerHsle B 1abn. 3.1.

Tabnuua 3.1 - Komnnekt noctaBku koHTponnepa MUK-51

O6o03Ha4yeHune HaumeHoBaHue Kon
NMPMK.421457.005 KoHTponnep mukponpoueccopHbin MUK-51 1 Wwr.
NMPMK.426419.291 CoeauHuTenb KneMMHo-6no4HbIn KB3-29-01-0,75 *
NMPMK.426419.411 CoeguHuTens kneMmHo-6no4Hbin KB3-29P-01-0,75 *
NMPMK.426419.412 CoeguHutenb knemmHo-6no4HbIn KBE3-29C-01-0,75 *
NMPMK.426419.413 CoeauHuTenb KneMmHo-6no4Hbin KB3-29K-01-0,75 *
NMPMK.426419.210 CoeauHuTenb KneMmHo-6mno4Hbin KB3-24-10-0,75 *
NMPMK.426419.211 CoeauHuTenb KneMmHo-6mno4HbIn KB3-24-11-0,75 *
NMPMK.426419.220 CoeauHuTenb KneMMHo-6mno4HbIn KB3-24-20-0,75 *
NMPMK.426419.221 CoeauHuTenb kneMmmHo-6no4Hbin KB3-40P-01-0,75 *
NMPMK.426419.221 -01 CoepgmHutenb knemmHo-6no4HbIn KBE3-40C-01-0,75 *
NMPMK.426419.221 -02 CoepguHutenb knemmHo-6no4HbIn KBE3-40K-01-0,75 *
NMPMK.426419.222 CoepguHuTenb knemmHo-6noYHbIn KBE354P-01-0,75 *
NMPMK.426419.222 -01 CoeauHuTenb knemmHo-6noYHbin KB3-54C-01-0,75 *
NMPMK.426419.222 -02 CoepguHutenb knemmHo-6noYHbIn KB3-54K-01-0,75 *

NMPMK.426419.406 CoeauHutens kneMmmHo-6no4Hbin KB3-28P-12-0,75 *
NMPMK.426419.407 CoeguHutenb knemmHo-6no4YHbIn KB3-28C-12-0,75 *
NMPMK.426419.408 CoeauHuTenb KneMmHo-6noYHbi KB3-28K-12-0,75 *
NMPMK.426419.514 CoepguHutenb knemMmHo-6n04HbIN KBE3-30P-12-0,75 *
NMPMK.426419.515 CoeguHutens knemmHo-6no4HbIn KBE3-30C-12-0,75 *
NMPMK.426419.516 CoeauHuTenb kKneMmHo=0mno4HbIn-KB3-30K-12-0,75 *
MPMK.421457.005 NC Macnopt 1 9K3
NMPMK.421457.005 P31 PykoBoacTBo no akcnnyatauuu >
NMPMK.421457.005 P32
232-202/026-000 Pasbem ceteBon 1 Wwr.
231-131 Pblbyar MOHTaXHbIN ARg CeTEBOro pasbema 1 Wwr.
236-332 Pblyar MOHTaXXHbIN ORAS KNEMMHO-604HBLIX COeanHUTENEN b
MpumeyvaHus:
1* 1 wTt. npun ycnosum 3akasa;
2 ** 1 3K3. Npu NocTaBke NOOrQ KoNM4yecTsa U3genuin 4aHoro Tuna B OAUH agpec;

3 *** 1 wr. npu ycnosuu 3akasa Kb3.

Tabnvua 3.2 — KnemmHo-6r1o4HbIe COEANHUTENY A1 MOAYIEN pacLUMPEHNs

KpaTtkas K
JIEMMHO-6/104Hble COeANHUTENMN U COOTBETCTBYIOLLME UM TUMbI BbIXOAOB
T Xapaktepu-
mn moayns cTMKa
pacluMpehus BXO4OB- TpaH3UCTOPHbIN PenenHbIn CUMNCTOPHbIN Boixoa
YCO TBEepPAOTENbHUMU
BbIX0A40B BbiXof BbIXof BbIXof ene
Moayns P
MP-51-01 8Dl KB3-24-10-0,75 - - -
MP-51-02 4D|+4DO KB3-24-10-0,75 KB3-28P-12-0,75 | Kb3-28C-12-0,75 | KB3-28K-12-0,75
MP-51-03 8DO KB3-24-10-0,75 KB3-30P-12-0,75 | Kb3-30C-12-0,75 | KB3-30K-12-0,75
MP-51-04 8DI+1AQ KB3-24-10-0,75 - - -
MP-51-05 4DI1+4DO+1A0 KB3-24-10-0,75 KB3-28P-12-0,75 | Kb3-28C-12-0,75 | KB3-28K-12-0,75
MP-51-06 8DO+1A0 KB3-24-10-0,75 KB3-30P-12-0,75 | Kb3-30C-12-0,75 | KB3-30K-12-0,75
MP-51-07 3A0 KB3-24-11-0,75 - - -
MP-51-11 16DI+1A0 KB3-24-20-0,75 - - -
MP-51-13 8DI+8DO+1A0 KB3-24-20-0,75 KB3-40P-01-0,75 | KB3-40C-01-0,75 | KB3-40K-01-0,75
MP-51-15 16DO+1A0 KB3-24-20-0,75 KB3-54P-01-0,75 | Kb3-54C-01-0,75 | KB3-54K-01-0,75
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3.2 3akas koHTponnepa MUK-51

O603HaueHue npu 3akase:  MWUK-51-MM-AA-BB-CC-DD-E-FFFF-LLLL-RST-U-L,
roe: MM - kog Mopyns paciumpenns YCO (00-07, 11,13,15),

Mpumep:
01 - mogynb paclwwmpenus MP-51-01, npu 00 - mogynb YCO otcyTcTByeT.

AA, BB, CC, DD - cooTBeTCTBEHHO KOf, BXOAHOro curHana 1-ro, 2-ro, 3-ro u 4-ro kaHanoB:
BxopHble kaHanbl 1 1 2 (koabl BxofoB AA 1 BB) yHuBepcanbHble - NofaepvBatoT NMtobble 13 yKa3aHHbIX. TUMNOB BXOLOB.
BxopHon curHan kaHana 3 (kog Bxoga CC) u kaHana 4 (kog Bxopa DD) MoxXeT ObITb TOMBKO YHU(NLIMPOBAHHBIM.
YHugbuyuposaHHble 8x00Hble CugHarbl:
0ns kaHanog 1-2: 0nsi kaHanos 3-4:
01-0-5MA, 01-0-5MA,
02 - 0-20 MA, 02 - 0-20 MA,
03 - 4-20 MA, 03 - 4-20 MA,
04 -0-10 B, 04 -0-10B,
05 - 0-50mB, 10 - 0-2B,
06 - 0-75mB,
07 - 0-100mB,
08 - 0-200mB,
09 - 0-1B,
10 - 0-2B,
11-0-5B,
Tepmonpeobpazogamernu conpomueneHus, mosbko Ans kaHanos 1 u 2:
3-X npogo0Has cxema eKIYeHUs (8 ckobkax ykasaH ko0 0ns 4-x npogodHOU cXxembl),
30(40) - TCM 50M, W100=1,428, -50 ... +200°C

31(41) - TCM 100M, W1go=1,428, -50 ... +200°C
32(42) - TCM 1p.23, -50 ... +180°C

33(43) - TCM 50, Wi00=1,391, Pt50, -50 ... +650°C
34(44) - TCIM 100M, Wi00=1,391, Pt100, -50 ... +650°C
35(45) - TCM rp.21, -50 ... +650°C

36(46) - Pt50 = 0,00390, 0,00392, -50 ... +650°C

37(47) - Pt100 a = 0,00390, 0,00392, -50 ... +650°C
Tepmonapbl, monbko 0ns kaHanos 1 u 2:

50 - TXK (J), 0 ... +1100°C

51-TXK (L), 0°...+800°C

52 - TXKH (E), 0 ... +850°C

53 - TXA (K), 0 ... +1300°C

54 - TMM10(S), 0 ... +1600°C

55-TMP (B), 0 ... +1800°C

56 - TBP-1 (A-1), 0 ... +2500°C

MpumeyaHne: npu 3akase npubopa C BXOAHbIMW curHanamu ot Tepmonap TIMM-10, TMP, TBP-1 npuGop
M3roTaBnMBalTCA MO OTAENbHOMY 3aka3y W nocriefyolasi NnepecTpoika Ha ApyrMe TuMbl BXOAHbIX CUrHamnoB
NpOU3BOANTCS TONbKO Ha NPeaAPUATUN-U3rOTOBUTENE.

E - koa BbIXOAHOTO YHU(DMLIMPOBAHHOTO aHaNoOroBoro curHana:
1-0-5MA, 2<0-20 wA, 3 - 4-20/mA, 4 - 0-10B,
FFFF - TMn v gnvHa KNeMMHO-61104HOr0 CoeaAUHUTENA BXOAHLIX U BbIXOAHbIX CUrHanoB 6a30Boi Moaenu:

TO  -KB3 otcyrcrayer,

T0,75 - Kb3(erpaHanctopHbivm Beixogamu: Kb3-29-01-0,75;
P 0,75 - KB3 ¢ peneitHbimu BeIxogamu: KB3-29P-01-0,75;

C 0,75 - KB3 ¢ cummnetopHiiMy Boixopamu: KB3-29C-01-0,75;
K 0,75 - KB3 c tBepnotenbHbiMu pene: KB3-29K-01-0,75.

Mpumeyvanus: 1 BykBa COOTBETCTBYET TUMY BLIXOAHOIO CUrHANa v TUMy COeANHUTENS;
2 Lindopel 0,75 COOTBETCTBYIOT CTAHAAPTHOW ANIMHE COEAMHUTENS B METPAX;
3 KB3 3akasbiBaeTCs OTAENBHO U B CTOMMOCTb Npubopa He BXOAWT.

LLLL - T7un ¥ gnnHa KNeMMHO-61104HOTO coeavHUTENS MOAy”Ns paclumpenus YCO:
(3aBucuT oT TMNa 3aKka3biBaemoro mogyns pacwmpenus YCO)
0- KB3 otcyTcTayeT,
0,75- KB3-24-10-0,75 pna MP-51-01...-06; Kb3-24-20-0,75 ans MP-51-11, MP-51-13,MP-51-15;
A0,75 - KB3-24-11-0,75 ans MP-51-07;
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P0,75 - KB3-30P-12-0,75 ans MP-51-03, MP-51-06;
KB3-28P-12-0,75 ans MP-51-02, MP-51-05;
KBE3-40P-01-0,75 ansa MP-51-13;
KB3-54P-01-0,75 ana MP-51-15;

C0,75 - KB3-30C-12-0,75 ansa MP-51-03, MP-51-06;
KB3-28C-12-0,75 ans MP-51-02, MP-51-05;
KB3-40C-01-0,75 ans MP-51-13;
KB3-54C-01-0,75 ans MP-51-15;

K0,75 - KB3-30K-12-0,75 ans MP-51-03, MP-51-06;
KB53-28K-12-0,75 ana MP-51-02, MP-51- 05;
K53-40K-01-0,75 ans MP-51-13;
KB53-54K-01-0,75 ans MP-51-15.

RST - kop BbIXO4HOro aHanoroBoro curHana mogynen pacwmpexus YCO:
roe: R, S, T - kogbl BbIXOAHOTO aHANOroBoro curHana (CooTBETCTBEHHO 1, 2 M 3 BbIXOAOB MOAYNA pacLUMPEHNs):
1-0-5MA, 2-0-20 MA, 3 - 4-20 MA, 4 - 0-10B.
Lns modynel pacwupeHus:
- MP-51-01, -02, -03 u koHmponnepa 6e3 modynsi YCO (6e3 aHano208020 8bi1x0da) ykassieaemes kol — 000;
- MP-51-04, -05, -06,-11,-13,-15 (c 00HUM aHano208biM 8b1X0A0M) yKka3bigaemces K00 MOIbKo nepgoeo.kaHana - R00;
- MP-51-07 (mpu aHano208bIx ebixo0a) ykasbigaemcs K00 8cex mpex kaHanog — RST,

U - HanpsikeHWe nUTaHua:
220 - 220B nepemeHHOro Toka, 24 - 24B NoCTOSHHOIO TOKA.

L - ucnonHenue nepeaHei naHeny (0603HauyeHne KHOMOK, MHAUKATOPOB U Aucnnes):
UA — yKkpaunHckoe,

EN — aHrnuickoe,

RU - pycckoe.

BrumaHue! [lpu 3aka3e npubopa HeobxoduMo yka3bieamb €20 NOMHOE HassaHUe, 8 KOMOPOM NPUCymcmeym xapakmepucmuku
nodknoyaeMbix damyukos, mun aHan0208020 8bIx00a, Hanuque u dnuHa KIEMMHO=61104H020 coeduHUMES.
KB3 3aka3bieaemcsi omdesnbHO U 8 CmouMocmb npubopa He exodum.
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4 ®DyHKUMOHarNbHble BO3MOXHOCTH

4.1 ApxuTeKkTypa KOHTponnepa
4.1.1 ba3oBble apXUTEKTYPHbIE€ 3JIEMEHTbI

Apxutektypa KoHTponnepa MWK-51 onucbiBaeT WHPOPMALMOHHYIO OpraHuM3aumio KoHTponnepa u
XapaKkTepu3yeT ero Kak 3BeHO CUCTEeMbI YNpaBneHus.

YacTb apXuTeKTypHbIX 3NEeMeHTOB CTPYKTYpbl peanus3oBaHa annapaTHO, 4acTb - nporpammHo. Bce
nporpammHoe obecneyveHune, opMupyloLlee apxXuTeKkTypy, 3alnTo B NOCTOAHHOM 3anoMUHaloLWeEM YCTPONCTBE U
nonb3oBaTento HeAOCTYNHO. HesaBMCUMO OT TOro, Kak peannsoBaHbl 3fieMEeHTbl apXMTEeKTypbl — annapaTHO unu
NporpaMMHO — Monb3oBaTenb MOXET NPeACTaBNATb KOHTPOMNep Kak usgenue, B KOTOPOM BCE AfIEMEHTbI pearnbHO
CYLLIECTBYIOT B BMAeE OTAEMbHbIX Y3MO0B.

B cocTtaB apxuTekTypbl KOHTponnepa BxoauT (cM. puc.4.1):

« AnnapaTtypa BBoAa-sbiBoga nHdopmaumn (6a3oson Mogenu n Moaynen pacluvpeHuns).
» AnnapaTtypa onepaTvBHOIO ynpasneHns N HacTPOMNKMK.

» Annapatypa nHTepdencHoro kaHana.

* OyHKUMOHarbHbIE 6NOKK.

» Bubnunoteka yHKLMOHaNbLHLIX 6OKOB.

P RS-485 .
Annapatypa Annaparypa :
onepaTUBHOrO :--: UWHTepdpelicHoro —— : 1,
ynpaBneHuA : | KaHana

Bbubnuorexa :
Annapatypa . . E Annaparypa !
BBOAA P L chyHKLHO: :
o4; B HATTBH B <F . BbIBOAA |
mnq:Jopmal.wlmi - =Ht] Ee Gnokos i wHdpopmayun
Al1-Al4
4 . . :u . . :u " I . Ao 1
DH-DI3 ' | N H= B
i — . | DO1-DO5
TH. dyHkUMOHANbHBIE
Bnoku ;

PucyHok 4.1 - Apxumekmypa koHmporsnepa MUK-51

4.1.2 BHewHue curHanbl U annapaTtypa BBoAa-BbiBoaa

KoHTponnep pacecymTaH Ha npuem 1 Bblaavy ABYX BUAOB CUIHaIOB:
* aHamnoroBbIXx;
* AVCKPETHBIX.
dopmMUpOBaHME UMMYILCHBIX CUTHANOB Ha BbIXOAE MMMYNbCHOTrO PErynaTopa BbiNOMHAETCH NPOrpamMmMHO 1
3TV CUrHanbl NOCTYNAaKT Ha UCMONHUTENbHbIE MEXaHN3Mbl Yepe3 AMCKPETHbIe BbIxoAdbl KOHTponnepa. Annapartypa
BBoAda (BxogHble YCO) npeobpasyloT aHanoroBble M AUCKPETHbIE CUrHanbl, MOCTyNalolme Ha BXog KOHTponepa, B
undposyto opMy. AnnapaTypa BeiBoaa (BeixogHble YCO) ocyulectBnseT obpaTHoe npeobpasoBaHue.
BHewHne uenu nogknioyatoTcs K KOHTPONepy Yepe3 BHELUHWMI pasbeM U BHELUHUA KNEMMHO-OMOYHbINA
coeauHuTenb.
Bce aHanoroBble U OWCKPETHbIE BXOAbl M BbIXOAblI KOHTPOSNIEPA MOMHOCTLI YHWBEPCAmNbHbl B TakoM
CMbICIEe, YTO B MICXOAHOM COCTOSIHUM OHU HE «MNPUBSA3aHbl» K KakuM-nnbo yHKUMsM KoHTponnepa. Takas npussiaka
OCYLLLeCTBMNSETCH NOnb3oBaTenem 1 peanmayeTcs B NpoLecce nporpaMMUpOBaHUs.
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4.1.3 AnnapaTtypa onepaTMBHOro ynpaBrieH!sl U HAaCTPOMNKM

AnnapaTypa onepaTWBHOIO YnpaBrieHust (NvueBas NaHenb) paccyMTaHa Ha onepaTopa-TexHorora u
onepaTtopa-Hanaguvka. Jluuesas naHenb MMeeT Habop KNaBull, CBETOAMOAHLIX U LMMPOBLIX WHAUKATOPOB, C
MOMOLLbIO KOTOPLIX OMepaTop-TEXHOMNOr «BedeT» TEeXHOMOMMYECKU MpOLEecC: KOHTPONMUpYeT ero napameTpsl,
U3MEHSIET PEXMMbI YIIPaBNeHUsl, MeHSIET YCTaBKU, MyckaeT, OCTaHABNMUBAET U copackiBaeT nporpaMmy u T. 4.

C nOMOLLbI0 NMUEBON MNaHenyM MOXHO MNpOrpaMMUpOBaTh KOHTPOMMEP, BbIMOMHATL HaCTPOWKY ero
napameTpoB, a TakiKe KOHTPONMPOBATL CUrHarbl BO BHYTPEHHUX TOUKAX CTPYKTYpbI.

B o6Lem Buae NuULEBYIo NaHerb U NynbT HACTPOMKY MOXHO paccMaTpuBaTh Kak MHTEPMENC C YEMOBEKOM.

4.1.4 AnnapaTtypa uHtepdencHoro kaHana

B koHTponnepe nmeeTcs MHTEPMENCHBIN KaHan nocnefoBaTenbHON CBA3W. JTOT KaHam MMeeT npuemo-
nepegaTtymk, npeobpasyloLmin BXOAHOW MOTOK nocneaoBaTenbHbIX BUT nHdopmaumm B LG poByO MHGOpMaLmio,
npeacTaBneHHylo B Buae GanToB (T. e. npeobpasyowmnin nocrnefoBaTeNbHbIi KOA B mapanfienbHei), a Takke
OCyLLEeCTBNALLMIN 06paTHOe NpeobpasoBaHme.

MNpvHiMaeMble W nepedaBaemMble COOOLWEHMS XOTb W ABNATCA UMPPOBBIMW, HO OHW  MOTYT
«MpeAcTaBnATb» Nobble curHanbl, obpabaTbiBaeMble KOHTPOMNNEPOM: aHaNoroBbI€, BPEMEHHbIE, YMCOoBbIE U T.4.

Bce curHanbl nepepatotca Yepes MHTepdenc nocnegoBaTenbHO, HO [CKOPOCTb MX nepefaydn 4OCTaTovHO
BEnuKa Ans Toro, 4Tobbl ANnst npoueccoB GONbLUIOrO U cpeaHero GbICTPOAENCTBUS MOXHO BbINo cuntaTb, YTO BCE
CUrHarnbl nepefarTcs OAHOBPEMEHHO.

4.2 ®PyHKUMOHanNbHbIe 6nokoBble guarpammbl (FBD)
4.2.1 ®yHKUMOHanbHbIe 6MOKU

B wucxogHoM cocTosiHUM (DyHKLMOHAanNbHbIE OGNOKM OTCYTCTBYIOT M HUKakMe QyHKUMM Mo obpaboTtke
CUrHanoB KOHTPOSNEPOM He BbIMOSHSAOTCS.

PeannsoBaHHble NporpammHo yHKLMOHanbHbIe 6riokn 06pasytoT obnacTb ynpaBneHus KOHTpornnepa.

®yHKUMOHaNbHBIN B6MoK ABNAETCA anemMeHTapHbIM 3BEHOM FBD-nporpamm.

CucTtema nporpammyMpoBaH/sa peannaoBaHa B COOTBETCTBUM C TpeboBaHuAMM cTaHgapTa MexayHapoaHow
OnektpoTexHnyeckon Komuccun (MOK) IEC 1131-3 u npegHasHadeHa [Anst pa3paboTku  MporpammHOro
obecneyeHnss npegHasHayeHHoro pAns cbopa JAaHHbIX M YApaBneHuss TEXHONOrMYecKMMM npoueccamu,
BbIMOMHAEMbIMW Ha NPOrpaMMUpPyeMbIX KOHTponnepax:

B kavecTBe s3blka NpPOrpaMMMpOBaHUS B CUCTEME peanu3oBaH H3blk (PYHKLMOHANbHbIX GNOKOBbLIX
anarpamm Function Block Diagram (FBD), npefoctasnsiowuii nonb3oBaTento MexaHnaM o6beKTHOro BU3yarnbHOro
nNporpaMMmMpoOBaHUS.

4.2.2 bnbnuoteka hyHKLMOHaTbHbLIX ONIOKOB

KoHTponnep coaepxut obLIMpHyo BubnmnoTteky dyHKUMOHaNbHbIX 6IOKOB, AOCTAaTOYHYIO AN TOro, YTOObI
pelaTb CPpaBHUTENMbHO CrOXHbIE 334a4y aBTOMATUYECKOro PeryrnvpoBaHns 1 MOrMKO-MPOrpaMMHOro yrpasneHus.
MoMumo  pyHKUMOHanNbHBIX GNOKOB aBTOMAaTUYECKOrO PEerynupoBaHUs U FIOMMKO-MPOrpaMMHOrO ynpaerneHns B
oubnunoteke mmeetca Gonblon Habop yHKUMOHANBHBIX GMOKOB, BLIMOMHALWMX AUHAMUYecKue, cTtaTuyeckue,
mMaTemMaTnyeckune, Norm4eckne N aHanoro-gUeKpeTHble Npeobpas3oBaHNs CUrHanos..

Yactb 61bnunoTeyHbIX yHKUMOHAMBHBLIX BIOKOB BbINOMHAET 0COOYI0 3afavy: OHa CBA3bIBaeT annapaTypy
KOHTpoOnnepa C OCHOBHOM MacCOW (yHKUMOHanbHbIX 6rmokoB. K aTMM «CBA3HBIMY» (PyHKUMOHaNbHBIM Grokam
OTHOCATCS:

* hyHKLMOHanbHbIE 6510KM BBOAA M BbIBOAA aHANOroBbIX U AUCKPETHBIX CUTHAmMOB,
* pyHKUMOHanbHLIEe 610KM 0GCNYXMBaHWSA NULEBON NaHenu,
* (byHKUMOHanbHBIE 6NOKM NpYemMa 1 nepegadn CUrHamnoB Yepes MHTEPENCHbIV KaHar.

AnnapaTHble, SMeMEeHTbl CTPYKTYpbl KOHTpomnnepa (BxogHble M BbixogHble YCO, nwuueBas naHenb,
UHTEPMENCHBIA KaHaM) Ha4YMHaloT BbIMOMHATL CBOM (DYHKLMWM NULLb MOCne TOro, kak OyayT MCnonb30BaHbl Kakve-
nmbo cooTeeTCTBYOWMNE PYHKLMOHANbHbIE BoKM.

Bonee, nopapobHo 6ubGnuMoTeka W onucaHue yHKUNOHaNbHbIX OGNOKOB npeAcTaBreHbl B
pykoBoactee lTPMK.421457.005 P32.


https://lizantan.com/shop/kontroller-mikroprocessornyy-mik-51

8-800-511-09-43
mlizantan@yandex.ru 20 LIZANTAN.COM

4.3 O6wme cBOMCTBA (pYHKLMOHASbHbLIX 65TOKOB
4.3.1 Bxoabl-BbixoAbl U NapamMeTpbl (hYHKLMOHaNbHbIX 6510KOB

B obwem cnyyae @yHKUMOHANbHBIN GNOK MMeeT CBOW BXOAbl, BbIXOAbl, MapaMeTpbl HACTPOWKM W
yHKUMOHanNbHoe S4p0.

®DYHKLUMOHanNbHbIM 6NOK - 3TO rpaduyeckoe n3obpaxeHue Bbi3oBa OOHOM M3 YHKUMWA. [paduyeckm
Kaxabli OYHKLMOHANbHBIN GrOK MOXHO MpeacTaBUTb B BuAE NPSIMOYrorfibHUKa (CM. puc.4.2), BHYTPW KOTOPOro
umeetcsa obo3HaveHve yHKUMM, BbINONHSeMO 6riokom. Bxoabl hyHKUMOHANbLHOro 6rnoka coeauHSATCA CBA3SMU C
apyrmmmn  6nokamu. OguH MM HECKOMNbKO  (PYHKLUMOHaNbHbIX OGNOKOB COeAMHEHHbIe CBA3AMU Mexay cobow,
ob6pasytoT nporpaMmy Ha a3bike FBD.

dyHKUMOHaNbHEIM Gnokam B nNporpaMMe Monb3oBaTens npucBavBaloTCs NOPSiAKOBLIE HOMEpPA, KOTophle
nOeHTUOUUMPYIOT GIOK B CUCTEME, a Takke ONpeaensoT 04epeaHOCTb BbINONHEHUS] GHOKOB. B NporpaMme.

[anee no TekcTy pykoBOACTBA NO 3KCMnyaTauun UCMOSb3yeTcs eamnHas cUcTeMa,yCrnoBHbIX 0603HayYeHNI
byHKLMOHanNbHbIX 610KOB (NOPSAKOBLIX HOMEPOB, TUMOB, MoaudUKaTopa) B NporpaMMe Nnonb3oBaTens:

08-SUMM(13)-04, rpe:

08 - NOPSAKOBBIN HOMEP PYHKLMOHanNbLHOro 6noka B Nnporpamme Nonb3oBaTens,
SUMM(13) - ycrnoBHoe o603HaveHue Tmna (pyHKLMKn 6noka) n 6ubnmoTeyHbii Homep 6noka,
04 - MoAMdmKaTop KonmM4yecTsa BXOA0B (YMCMNO BXOAOB)

(ykasbiBaeTcs Ansg dyHKUMOHanNbHbIX 6r10KOB, B KOTOPLIX UMeeTCH moaudukaTop,
W He yKa3blBaeTcs Ans 6rI0KoB, B KOTOPbIX MOANMMKATOP OTCYTCTBYET).

Kaxxgbih 610K B 3aBUCUMOCTM OT BbINOSTHAEMON UM (t)yHKLI,VIVI nmMmeetT onpegerneHHoe Konnm4ecTeso BXo40B U
BbIXO40B. Bxoabl Bcerga pacnonoXeHbl CrieBa, a BbIXoAbl - Cripasa.

PucyHok 4.2 - @yHKyuoHanbHbIlU 6110K cymmamopa

MapameTpbl HacTpoukn (pyHKUMOHANBLHOro Grioka 3aJalT pasnuuyHble CBOWCTBA, Hanpumep, HoOMep
BXOAHOrO curHana, KoadUUMEeHT ycuneHns, macwrtabHbii KOI(UUMEHT, CMeLleHne curHana, noCcTOosHHas
BpeMeHu unbTpa, MakcumMarbHble Y MUHUMarbHble rpaHuLbl USMEHeHNs kakoro-nmbo napameTpa v T.M.

MapameTpsbl HaCTpOVIKM beHKLIMOHaJ'IbHOFO Onoka oTnuyalTca OT Bxoga Onoka Tem, 4To napamMmeTp
HaCTPOMKHN 6roka MOKeT ocTaBaTbCA He MOAKIOYEHHbIM.

B pesynbrate BbIMOMHEHWS (PYHKUMOHANbHBIM GIOKOM COOTBETCTBYHOLLEN (DYHKUMM Ha €ro BbIXxoAax
OPMUPYIOTCS CUTHARbI, KOTOPBIE ONPeaenaoTCA COCTOSHUEM BXOAHbLIX CUrHANOB U HACTPOEYHbIX MapamMeTpoB.

Tak, Hanpumep, Ha, puc.4.2, Ha BXop cymMmmMmaTopa nocrtynaet 4 curHana. 9T curHansl CYMMUPYKOTCA C
y4eToM COOTBETCTBYIOLLUX MacLTabHbIX KO3 ULMEHTOB, KOTOPbIE YKa3aHbl B MapameTpax, nobaensieTca
cMelleHne n peSyJ'IbTVIpy}OLIJMVI CUrHan nocrtynaeT Ha BbIXo4 (byHKLI,I/IOHaJ'IbHOFO 6noka.

Taknm oﬁpaaoM, Ha Bbixoae d)yHKLl,I/IOHaJ'IbHOI'O 6noka CymMmMaTopa dZ)OpMI/IpyeTCﬂ curHan, KoTopbi 3aBUCUT
OT BXOAHbIX CUTHaNOB U YCTaHOBIEHHbIX NapamMeTpoB W Ond npuMepa Ha puc. 4.2, MOXeT ObITb npegcrtaBneH
MaTeMaTU4eCcKon 3aBUCUMOCTbIO:

OUT = 2,8*INP1 + 5*INP2 + 0,63*INP3 + 0,04*INP4 + 4,6
Uncno BXxogoB M BbIXOAOB (DYHKUMOHANbHOro 6noka He (UKCUMpPOBaHO W OMpeaenseTcs BUAOM

dyHKUMOHanbHOro 6noka. HW B ogHoM dyHKUMoHaneHoM 6noke uvucrno BXOOOB He npesbiwaet 12, yucno
BbIXO[OOB Takxe He npesbiwaeT 12.
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B yacTHOM cnyyae yHKUMOHAsbHbLIA BMOK MOXET He MMeTb BXOAOB WM BbIXOAOB. Bbile peyb wna o
AOCTYMHBIX UMK ABHBIX BXOAaX M BbIXOAax (PyHKUMOHANbHOro 6roka, T. €. TeX BXOAax-BbIXxO4ax, KOTopble MOXHO
cB06OAHO KOHUIypMpOoBaTh — NOAKMIOYATL K APYrMM (DYHKLMOHaNbHbIM Briokam.

HekoTopble dyHKUMOHANbHbIE BMOKM MMEIDT HesiBHble BXOAbl U (MNK) BbIXOAbl, MMeloLwme cneuunansHoe
HasHayeHne 1 He JOCTYMNHble Ana KOHdUrypuposaHus. K Takmm dyHKLMOHaNbHbIM 6rokam OTHOCATCA BCA rpynna
CBA3HbIX (PYHKUMOHArbHBIX 6MOKOB: (hyHKUMOHanbHble 6nokM BBOAA-BbiBOAA, (DYHKUMOHArMbHbIE GNOKU npuemo-
nepegaun, yHKUMOHanbHble GNOKM OMepaTVBHOMO YyNpaBneHus, (YHKUMOHanbHble 6nOKM NOMb3oBaTENbCKOW
naHenu MHAMKaLMKN 1 ynpasreHus.

Kak Tonbko ofnH 13 Taknx pyHKUMOHanNbHbIX GNIOKOB UCMOMNb3YeTCsl, ero HesiBHble BXOAb! U (MMKN) BbIXOAbI
aBTOMaTMYECKN COeAMHATCA C annapaTypon, obcnyxmBaTb KOTOPYIO NpU3BaH AaHHbIA (PYHKUMOHamNbHbIN GOK.

Hanpumep, kak Tonbko 6yaeT ncnons3oBaH PyHKUMOHanNbHLIA GrOK aHanoroBoro 8BOAA, HesBHbIE BXoAda
3TOro oyHKUMoHanbHoro 6rnoka asTomaTuyecku coeguHates ¢ ALIN cooTeeTcTBYOWErO KaHarna, obpabaTbiBatoLmm
curHanbl. A Ha BbIxogax 3Toro dyHkumoHanbHoro 6roka OyayT cdopmMupoBaHbl 06LEAOCTYNHBIE CUrHansbl,
3KBMBAIEHTHbIE CUrHaNam, NoCTynaloLMM Ha aHanoroBble BXOA4bl KOHTpoMepa.

MoaTomy, ecnu Ha BXoA Kakoro-nmbo dyHKUMOHanbHOro 6roka Hy)XHO MoAaTh @aHanoroBbl curHarn, aToT
BXOA NPV MpOrpammmpoBaHnn crieayeT COeAMHWUTb C COOTBETCTBYIOLMM BbIXO4OM. (MacLUTabupoBaHHbIM MNN He
mMaclTabmpoBaHHbIM) YHKLUMOHaNbHoro 6roka aHanoroeoro Beoga AlN (puc. 4.3).

PucyHok 4.3 - ®yHKyuoHanbHbIl 610K aHano208020 8800a C HesI8HLIMU 8x00aMu

HesBHble BxoAbl 1 BbIXOAbl HA rpaddnyecknx cxemax PyHKLMOHanbHbIX 6MoKoB He oTobpaxatoTcs.

Bce Bxogbl M napameTpbl (PYHKUUMOHANBHOrO 6roka, MMEKT CKBO3HYH Hymepauutio oT 1 go 99. Beixoabl
yHKUMOHaNbHOro 6rioka Takke HyMepylTCs ABYX3HAYHOM AecaTUYHoM undpon ot 1 go 99.

Ecnu napameTpbl dyHKUMOHaNBHOro 6noka SBASOTCA CBSA3aHHBIMU NapameTpaMu, T.e. NOAKIMIOYEHHbIMU K
Kakum-nnbo BbiIxoaaM Apyrux 6roKkoB, TO X HyMepaLms OCyLLECTBISETCA CO CMELLEeHNEM, paBHbIM MakCUMarnbHOMY
HOMepy BxoAa.

B kaxxgomM KOHKPETHOM (PYHKLIMOHAMbLHOM Grioke, Yncrno BXOOOB M (MIM) BbIXOAOB MOXET ObiTb MeHbLUE
YKa3aHHOro MakCMMarnbHOro 3HAYEHWSI.

4.3.2 PekBU3NTbl hYHKLMOHANbHbLIX 6NMOKOB
B o6Lem cnyyae 6nbnmoteyHbin hyHKLMOHanNbHbIA 610K UMeeT cneayroLLme PeKBU3UTHI:

* 6GUBNUOTEYHBIN HOMED, COOTBETCTBYHOLLIMIA HOMEPY BbINOMHAEMOWN (DYHKLUN;
» 6a30BbIM aapec perMcTpPoBon obnacTy napameTpos;
* MoandmKaTop pa3Mepa, onpeaensowni, HanpMMep, KONM4ecTBO BXOA0B Gnoka v T.M.

BubnuoTeyHbIn HOMEpP NpeacTaBnseT cobol ABYX3HAYHYIO AECATUYHYIO LMdPY U SBMASETCH OCHOBHBIM
napameTpoM, XapakTepu3yoLLMm CBOMCTBa PyHKLMOHaNbLHOro 6roka.

B 6ubnuoTeke KOHTponnepa HeT HWM OOHOr0 (OyHKLMOHaNbLHOro 61oka, KoTopbl He umen 6bl Homepa, HO B
AnanasoHe 4ucem, ot/ 00 go 99 ecTb HOomepa, KOTOPbIM HE COOTBETCTBYET HU OAUH U3 UMEIOLUUXCS TUMOB
PyHKUMOHarbHbIX OfokoB. Takne HoMepa Ha3biBalOTCS «MYCTbIMU» U 3TUM HOMEPaM YCITIOBHO MOXHO MOCTaBUTbL B
COOTBETCTBME MOHSATUE «MYCTOro» (pyHKUMOHanbHoro 6noka. «lycton» gyHKUMOHanbHbLIA 610K He UMeeT BXOAOB-
BbIXOZI0B, HMKAKOW paboTbl HE BBLIMOMHSET U He BNuseT Ha paboTy Apyrux yHKLMOHANbHbIX 6OKOB, HO B MamATK
3aHMMaEeT onpeaeneHHoe MecTo 1 TpebyeT HEKOTOpPOoro (HEGOMbLLIOro) BpEMEHM Ha 0OCNyXMBaHUE.
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O6bluHO mMopudmKaTop 3a4aeT YMCO OAHOTUMHBLIX BXOAOB MW OMnepauni, KOTopble MOXET BbIMOMHAThL
OAVH  (YHKUMOHanbHbI  6rnok.  Mopudwukatop pasmepa Takke 3agaeT  AOMOMHUTENbHble  CBOWCTBA
dyHKUMoHanbHoro 6noka. Hanpumep, B cymmaTtope Mogudwukatop pasmepa 3agaeT uMcro CyMMUPYEMbIX
BXO[OOB, a B nporpaMMHOM 3aaTyMke — YUCIO Y4acTKOB NporpaMmel 1 T. M.

Moaudukatop pasmepa (konuyectBa BxodoB) ycTaHaBnuBaetcs Ha YPOBHE 2 nporpammupoBaHus
bYHKLMOHarbHbIX 6r10KOB.

Pag dyHKkunoHanbHbIX 6MOKOB (HanpumMep, WHTErpupoBaHWs, YMHOXeHWUS U T. A4.) moaudukatopa He
nveer.

®yHKUMOHaMNbHbIE GNOKN OQHOro TMMa C OAHWM W TEeM Xe HOMEepPOM (DYHKUMWU, UCMOoMb3yeMble B PasHbIX
6nokax, MoryT UMeTb MHAVBUAYaNbHBLIN MOANMUKATOP B KaXXA0M (DYHKLMOHaNLHOM Brioke.

Hanuune mogmdumkaTopa CywecTBEHHO pacluMpseT BO3MOXHOCTU PyHKUMOHanbHLIX 6nokos. Hanpuwvep,
npy Mcnonb3oBaHUKM pyHKUMOHanNbLHoOro 6noka mHoroexogoBoro W, oanH 6ok MoOXeT umeTb UeTblpe Bxoda, a B
OpYyrom criyyae Tpu - CM. npumep Ha puc. 4.4.

PucyHok 4.4 - BnusiHue modugukamopa pasmepa

Ba3oBbIN agpec perucTtpoBon o6rnactu napamMeTpoB. [lapameTpbl kaXaoro yHKUMOHanbHOro Grioka
OOJDKHBI pa3meLLaTbCsl B PErMcTpoBor obnactu Apyr 3a Apyrom, no nopsaky, HadmHasa ¢ agpeca 0000, ykaszaHHOro B
COOTBETCTBYIOLLEM pekBM3nTEe (PyHKUMOHANbLHOro 6roka. To ectb 6a30BbIN agpec yHKLMOHaANbHOro 6rnoka — aTto
HOMEp SYEWKU PEerncTpoBOr 06nacTu NamATV KOHTponepa B KOTOPOW OOIMKEH pa3MellatbCs nepBbld napameTp
3TOro pyHKUMOHanbHoro 6roka. ba3oBbI agpec PerMcTpoBor obnacTv napameTpoB  (PyHKLMOHANbHOro 6roka
HacTpanBaeTca nonb3oBatenem B “pexume [TPOTPAMMUPOBAHUA Ha ypoBHE  KOHMUIypypoBaHWs
dyHKUMOHanbHoro 6roka (ypoBHe Ne2).

4.3.3 MporpammupoBaHue PYyHKUNOHANbHLIMU GrioKaMm
Mpu nporpamMmmypoBaHn OyHKLMOHANbHbIMK 6rokamy B 60MbLUMHCTBE CnyvaeB OeWCTBYIOT NpaBuna:

* byHKUMOHaNbHbIM 6NOKamM npucBavMBalOTCs MOPSIAKOBbIE HOMEpa, KOoTopble MaeHTUdUUMpyoT 6nok B
cuCTEME, a TaKke onpedensioT 04epeaHOCTb BbIMONHEHNUST BIIOKOB B NporpamMMe;

* PyHKLMOHANBHOMY GrOKY MOXET GbITb NPUCBOEH NGOV NOPSAKOBLIA HOMEP;

* B OJHOW AporpaMmMme oyHKUMOHanbHbIe O10KM OAHOrO M TOrO e TUMa MOXHO MCMOMb30BaTb MHOMOKPATHO;

* HEe MOXET ObITb CBOOOAHBIX (HEMOAKIIOYEHHBIX) BXOA0B (DYHKLMOHANBHOIO 6roka;

* [OMYCKaTCA CBA3W/BXOLAOB M BbIXOOOB NtobOro Tmna, T.K. npeobpasoBaHue TUMOB OCYLLECTBMSETCA
aBTOMaTUYECKN.

331X npaBmn nmeroTcs cnenyrouimne NCKnYeHuna:

* ANsi HEKOTOPbIX (PYHKLMOHArbHBIX BFIOKOB UMEETCSl OrpaHNYeHUMe Ha KpPaTHOCTb MX WMCMONb30BaHWs B
npegenax oaHoro KoHTposnepa. Tak, (yHKUMOHaNbHbIA GII0K aHanoroBoro BBoAa MOXHO MUCMONb30BaThb NULLb NSTb
pa3 - 3TU NsATb (PYHKUMOHANbHBIX Groka OXBaTbiBalOT BCE aHANOroBble BXOAbI M €ro NMoBTOPHOE MCMONb3oBaHue
NULLIEHO cMbicna. AHamnoryyHble orpaHMyYeHus (Mo aHanorMyHbIM NpUYMHaM) UMEKT Apyrue dyHKLUOHATbHbIE GIOKM
BBOJa-BbIBOAA UHOpMaLUN.
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4.3.4 MporpammHas moaenb PyHKUMOHANbHOro 6110Ka

MporpamMmHas Mogenb gyHKLMoHanbHoro 6roka npeacraeneHa Ha puc. 4.5.

Moaudunkartop
pasmepa
PyHkumsa Onoka ——— | punc Block (xx)-m NN
INP1 101 MNMapameTpbl
onoka:
INP2 102 01 01| OUT
NP3 o3| 02
INP4 |04
] YY
Mporpammupyembie peructpbl: MapameTpbl
(napameTpbl 6noka) bnoka:
BazoBbIt agpec — » [0o00 J < 01
nepsoro 6noka onol 4 - —— 02
0003 4= ...
BbasoBbIl agpec > (553
ceaytouoro brioka 90y i YY

PucyHok 4.5 - lNpoepammHasi Mooelib hyHKUUOHanbHo20 boka

4.4 Bo3MOXHOCTU KOH(UrypuposaHus

4.4.1 3apaun KoHdUrypmposaHus

B npouecce KoHUryprposaHus/ ANA KaXXOOro ‘Bxoda Kadoro QyHKUMoHanbHoro 6roka 3agaetcs
WCTOYHMK CUrHana (34ecb U Aarnee MMelTCsl B BUAYATOMbKO SIBHbIe BXOAbl M BbIXOAbl (PYHKLMOHAaMNbHbLIX Gr10KOB,
HesiBHble BXOAbl W BbIXOAbl MMET (UKCMPOBaHHYIO '«MPUNUCKY» W KOHWUrypvpoBaHuio He noanexar). Bce
BO3MOXHOCTN KOH(UIYPUPOBaHWUA OAMHAKOBBIL KakK Ans BXOAOB, Tak U ANA napameTpoB, NO3TOMY B AanbHenLem
MeXay HUMW He AenaeTcs pasnuyms.

He moxeT 6bITb cBOGOAHBIX (HEMOAKMOYEHHbIX) BXOAOB (DYHKLMOHaNbHoro 6noka.

CuvrHanbl, nofaBaemble Ha BXOAA MOCTYMalT C BbIXOAOB (DYHKLMOHAaNbHbIX 6nokos. Mpu koHdwurypaumm
ONs BXOAOB 3aAaeTca Homep (PyHKLUMOHanbHoro 6rmoka n HoMep BbIX0Aa, K KOTOPOMY MOAKITHOYAETCA AaHHBIN BXOA.

YKasaHHble KOH(MrypauuoHHbIE BO3MOXHOCTM MO3BOMSAIOT CTPOWUTbL YMNPaBnsAlWME CTPYKTYpbl CaMbIX
pasnuyHbIX KOHUrypaumin. Tak, CBS3W BXOAOB C BbIXOA4aMu (DYHKLUMOHamMbHbIX OMOKOB MO3BOMSAT BbIMNOMHATHL
CMOXHYI0 anropuTMmyeckyto obpaboTky curHanos.

AHanormyHas /cBa3b napameTpoB YHKUMOHArMbHbLIX OfOKOB MNO3BOMSET BbIMNOMHUTL aBTOMaTUYecKoe
n3meHeHune noboro napamerpa HacTPoOrKM (aBTONOACTPOWKA).

4.4.1.1 WUuBepcus curHanos

Pacwmpenunio. hyHKLMOHANbHbIX BO3MOXHOCTEN CMYXMUT eLle OfHa BO3MOXHOCTb - CUTHaN Ha AWCKPETHOM
BXOZe Npu Heo6XOANMOCTU MOXHO NHBEPTUPOBATb.

[nsa _HenpepbIBHLIX CUTHANOB 1 CB3SHbIX CBOWCTB UHBEPCUS HE UCMOSb3yeTcs, ANA AUCKPETHBIX CUrHanoB
03HayaeT n3MeHeHue cocTosHns (3ameHy 1 Ha 0 1 0 Ha 1) cm. puc. 4.4, 4.6.

Bo3moXHOCTL MHBEPTMPOBaHMSA NMO3BONSAET, HaNpMMep 3anyckaTtb Unn cbpacbiBaTe TaiMep He NepeaHuM,
a 3aHUM (PpOHTOM CUrHana u 1. g.
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4.4.2 MpaBuna KOHUrypupoBaHusA

B03MOXHOCTM KOHUIYPUPOBaHUS He 3aBUCAT OT PyHKUMOHANbLHOro 6110Kka 1 onpeaensoTcs cneayowmmm
npasunamu (puc. 4.5):

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

* Ha mobom Bxoae dyHKUMOHanbHOro 6rmoka curHan MOXHO WMHBEpPTUpOBaTh (B UCXOAHOM COCTOSIHUM
NHBEpPCUSA OTCYTCTBYET).

* K niobomy Bxogy no6oro pyHKUMOoHanbHOro 6moka MoXHO MOAKNIOYUTE cneumnanbHbli PYHKUMOHAbHbIN
610K, KOTOpPbLIN 3a4aeT CUrHan B BUAE 3HaYeHUs (KOHCTaHTbl Uin koadduumeHTa).

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

Ha puc. 4.6 npeacrtasneH npumep KOHUrypmpoBaHus.

DIN (06) 01 ” B o DOT (09) 21
01 niNP=1 01| doT diNT &dlNZ &dING din 84} 01 noUT=1
MULTI_AND (20} 14
DIN (08) 02 dint o1
DinNP=2  fot| doT dnz Joz 2 01l 4oT dlNT + diNz
ding |03
OR {21) 19
SP (53) 10 a b DOT (09) 22
01 WAL=1 o1l cuT ainz e 01| 40T ! din |01| 01 nQUT=2
TIMER (38) 16
DIN (06) 04 dsTOP o1| 01 TM=10.00 DOT (09) 24
01 niNP=3 01| doT dRESET]02 01| doT din [o1f 01 nOUT=4

PucyHok 4.6 - [Npumep KoHpu2ypuposaHusi

EovHas cuctema YCroBHbIX OGO3HaYeHWN  PYHKLMOHAMNBHBIX OrOKOB: WX MOPSAKOBbIX HOMEpPoB B
nporpamme nonb3oBaTens, obo3HavyeHre Tuna (yHKUuM 6aoka) n bMbnuoTeyHsln Homep 6roka, a Takke 3HadYeHne
MoaudurkaTopa pasMmepa (konuyecTsa BXOAOB) APUBOAUTCA B pasgene 4.3.1.

Ha puc. 4.6 npegcrasneHbl pasnuyHbienpumMepbl U BapnaHTbl KOHOUIYPUPOBaHUS:

1) nokasaHa cBA3bL (YHKUMOHanNbHOro »brnoka mHoroBxogosoro W 14-MULTI_AND(20)-03 w
dyHKUuMoHanbHOro 6roka pauckpetHoro Bxoga 01-DIN(06). [Ona o6pasoBaHus [OaHHOW CBA3W, Ha YPOBHE
KoHdpurypauum, Bxog 01 dyHkumoHanbHOro, 6rnoka 14-MULTI_AND(20)-03 nogkniodaeTtcs Kk Bbixogy 01
dyHKunoHanbHoro 6noka 01-DIN(06)

2) nokasaH BapuaHT KOHMUrypawum, npu KOTOPOW [Ba BHELUHWX BXOAHbIX OUCKPETHbIX CUrHana u oguH
KoacpduumneHT (B AaHHOM cayyvae ponib KO3 dULMEHTa BbIMOMHAET JorMdeckas rnepemMeHHasi, yCTaHOBMeHHast
dyHKuMoHanbHbIM 6nokom 10-SP(53) 06pabaTtbiBatoTca pyHKUMOHaNbHBIM 65T0KOM MHOFOBXOL0BOTO Jiormyeckoro U
14-MULTI_AND(20)-03 B COOTBETCTBUM C 3aBNCUMOCTbIO:

dOT =dIN1 & dIN2 & dINS.

roe: dOT - pesynbtaT 0b6paboTkn,dIN1, dIN2 - auckpeTHble curHarnbl, MOCTyNaroLmMe Ha Bxon KoHTponnepa, dIN3 -
Ko3a(ppULUEHT, NpUHMMaoLWu 3HaveHns 0 unmu 1 1 yctaHaBnuBaeMblil ONepaTopom Bpy4HyHo. [Ang noaknodeHns K
OMCKPETHBIM BXOAaMy KOHTpOMANepa MCnonb3yrTcst (OyHKUMOHanNbHble Gnoku BBOAA AWMCKPETHbIX curHanoB 01-
DIN(06) n 02-DIN(06). Bxogbl 01 n 02 dyHkumoHanbHoro 6noka mHorosxogosoro M 14-MULTI_AND(20)-03
nogkntoyarTes k Bbixogy 01 6noka 01-DIN(06) u Beixogy 01 dyHkumoHanbHoro 6noka 02-DIN(06), a Bxog 03
dyHKUMOHanbHoro 6noka, mHoroxogosoro W 14-MULTI_AND(20)-03 nogkntoyaetcsa k 6roky 10-SP(53) ans
3aJaHns1 NTOrMYECKON NEePEMEHHON.

3) BbixogHow curHan dyHkumoHanbHoro 6noka mHoroexogosoro M 14-MULTI_AND(20)-03 nogaeTcsi Ha 1-
N OVCKPETHbIA BbIXOA KOHTponnepa, anst vyero Ha Bxon 01 6noka guckpetHoro Bbixoga 21-DOT(09) noagknioueH 01
Bbixogd 6noka mHoroBxopoBoro WM 14-MULTI_AND(20)-03. CurHan Ha Bxoge 01 dyHKUMOHanbHOro 6noka
auckpeTHoro Bbixoga 21-DOT(09) unsepTupyeTcs.

4) Ha puc.4.6 nokasaHa nHBepcusi BXOAOB CreayroLmx yHKLMOHamNbHbIX GIIOKOB:
Bxoag 02 n 03 6noka 14-MULTI_AND(20)-03, Bxog 02 6noka 16-TIMER(38), Bxog 02 6noka 19-OR(21),
Bxop 01 6roka 21-DOT(09).
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4.5 CvrHanbl U napamMeTpbl
4.5.1 Tunbl cMrHanos, NnapamMeTpPoOB U TUNbI AaHHbIX

HecmoTpsa Ha TO, YTO BXOAHblE U BbIXOOHbIE CUrHanbl KOHTponnepa MoryT ObiTb TONbKO ABYX BWAOB -
aHanoroBsble U AWCKpPeTHble, (PYHKUMOHanbHble BNoku paccuuTaHbl Ha 06paboTky curHanos, umerowme GonbLune
pa3Hoobpasusi.

Hanuune 6onee pa3Hoobpa3HbIX CUrHANOB CBA3aHO C AByMs obcrostenbctBamu. Bo-nepBbix, B cocTaBe
6ubnunoTekn ectb pyHKLUMOHanNbHbIe BMNoKN, CBA3aHHbIE C OTCYETOM pearibHOro BpeMeHu (TaiMepbl, MPOrpaMMHbIe
3a4aTyMkM M T. M.) U CO CYETOM 4mcrna cobbITuin (cyeTymkn). Bo-BTOpbIX, Kak ykasbiBanock B M. 4.3.1, napameTphbl
HaCTPOMKN PYHKLMOHaMNbHbIX BNOKOB 3a4at0TCS C NOMOLLIbIO CUrHAMNoOB Ha ero HaCTPOeYHbIX BXoA4ax, a napaMeTpoB
HACTPOWKN C TOYKM 3peHmns nx oopmaTa umeroT 6onbLuoe pasHoobpasue.

B 1abn. 4.1 npeacraBneH NomnHbIN nepeyeHb curHanos, obpabaTtbiBaeMbIx PyHKLMOHAIBbHBIMKY 6nokamu. B
CBA3N C TeM, 4YTO MapamMeTpbl HACTPOMKM MOryT 3afdaBaTbCs aHanormMyHbIMW CUrHanamu, MOCTYRatoLWMMn Ha
HacTpoeyHble BXoAbl (YHKUMOHANbHbIX OnokoB, B Tabnuue He [OenaeTcsd pasnuuus. Mexgy curHanamv u
napameTpamu HacTporku. B Tabn. 4.1 npuBegeH MakcumarbHbI uana3oH U3MEeHEeHUs CUrHamoB. B KOHKpPEeTHOM
dyHKUMOHaNbHOM 6rioke 3TOT Anana3oH MOXET ObITb orpaHuyeH. Hanpvumep, BbIXOQHOW CUFHas PyHKUMOHANbLHOIO
6roka perynupoBaHUsi OrpaHWYeH YCTaHOBIEHHBIMW YPOBHSIMWU BCTPOEHHOIO' OTPaHUNMWUTENS, UMW  HanpuMmep,
YMCNOBOM CUrHarm, XapakTepuaylluiA HOMep TeKkylero yvactka nporpaMmmbl, OFPaHWYeH napamMeTpoMm
YHKUMOHaNbHOro 6rnoka NporpaMmMHOro 3agartynka, 3a4atoLlero KonmyecTso y4acTkos, 1 T. M.

MepeyeHb curHanos, o6pabaTtbiBaeMbIX PYHKLMOHANbHLIMU Briokamuy, BKAOYaeT crleayoLwmne TUnbl:

* aHarnoroBbIN (M3MepsieMble NapameTpbl, 3Ha4YeHNEe aHaNoroBbIX BXOAOB-BbIXOA0B, TEXHUYECKMe
eauHULBI, KO3 MULMNEHT, CKOPOCTb N3MEHEHNSI NapaMeTpa U T.n.);

* ANCKPETHbINA, UMMNYNbCHBIN;

* YMCIOBOW;

* BDEMEHHOW (YCTaBKa BPEMEHU, ANUTENBHOCTb MMMYSbCa).

B koHTponnepe MNK-51 Bce onncaHHOe Bbllie MHOroobpasue TMMNOB CUrHanoB U NapaMeTpoB HACTPOWMKK
obcnyxnBaeTca 0OLLENPUHATEIM HAOOPOM TUMOB AAHHbIX.

Mpu atom obecneydmBaeTcss NpocTon MHTepdenc ¢ 6azamn JaHHbIX OPYrMX A3bIKOB MPOrpamMmmMmnpoBaHUs,
YTO CMocoOCTBYET YHUMMKALUMM W pasBUTUIO MPOrpaMMHOrO" obecneyeHns koHTponnepa. B Tabnuue 4.1.
npeacTasneH Habop TMNOB AaHHbIX A3bIKa, MCMONb3yeMbIX NP peanu3aummn MyHKLMOHaNbHbIX 6roKoB.

Tabnuua 4.1 - Tunbl aHHbIX

o KonuyectBO
y O6bem 3aHMMaemon
HanmeHoBaHue Tuna [dnana3oH nsmeHeHus namMsTH ncnosb3yeMbIX
perucTpoB
OunckpeTHOE 0 vnn 1 2 6anta 1 perncTp
Llenoe ctangapTHoe -32768 ... 32767 2 Gavita 1 pernctp
Llenoe anvHHoe -2147483648 ... 2147483647 4 Gavita 2 peructpa
BelLecTBeHHOE 3,4x10 ° 18,4x10 *° 4 GanTa 2 peructpa

* TMpumevaHve. [uanasoH M3MEHEHUs. TUMOB AaHHbIX Ha NULEBON NaHenu KOHTponnepa orpaHuyeH
COOTBETCTBEHHO Yncnamm ot —9999 10:9999:

CooTBeTCTBME TWMNOB [AaHHbIX, TUMOB CWUrHAaNoB M MapaMeTpoB HACTPOWKU (OYHKUMOHanbHbIX 6Grokos

npvBeneHo B Tabnuue 4.2.
Tabnvua 4.2 - CooTBETCTBME TUNOB AaHHBIX; TUMOB CUrHaNoB U NapamMeTpOB HACTPOKM

CwurHanbl 1 napameTpbl HACTPONKMN

dyHKUMOHaNbHbIX 6110KOB

1 AxanoroBbil (n3MepsieMble napamMerpsbl, [ % unu TexHudeckne eanHulb BewlecTBeHHbIN
3HayeHne aHaroroBkIX BXOQ0B-BbIXOA0B,
TeXHUYeCKne eanHuLbl, KO3IPMULNEHT,
CKOpOCTb M3MEHEHUsi. napameTpa v T.M.

PasmepHocTb Tunbl AaHHbIX

2 [OncKpeTHbI, UMNYFBEHbIN 0/1 Llenoe ctaHgapTtHoe
3 Yucnoson - Llenoe ctangapTtHoe
4 BpemeHHoW (Bpemsi, 4INTENBHOCTb yacbl, MUHYTbI, CEKyHAbI, ecaTble Aonu cekyHa, | Llenoe gnvHHoe
umnynbsca) ans unamkauum: 0 — 994 59m (0 — 3599999 —

ONs U3MEHEeHUs1 NapameTpoB Mo ceTn)*1
*1. Hanpumep ecnu ecmb 3HavyeHue epemeHu YY:MM:CC:[ (yacbi:MuHymbi:CeKyHObI:00n1U CeKyHd), mo
3HayqeHue yernoeo 0nuHHoz2o X 6yde pasHo: X =[] + 10*CC + 600*MM + 36000*44.

PaaMepHOCTb aHanoroBbIX CUrHanoB U napamMmeTpoB, a TakXe CKOPOCTU UX U3MEHEeHUA onpenendeTca B
npotecce kannbpoBKM KOHTposiepa U MoxeT OblTb 3agaHa NMbo B NpoueHTax, NMMbo B TEXHUYECKMX eAMHULAX.

Pa3mMepHOCTb BpEMEHHLIX MapaMeTpoB 3a4aeTcsl AManasoHOM BPEMEHU KOHKPETHOro (hyHKLMOHANbHOIo
6roka (4acbl, MUHYTbI UMM MUHYTbI, CEKYHAbl COOTBETCTBEHHO).

B npouecce BblMMCNEHWA 3HAYEHUSI CUrHANoOB W MNapaMeTpPOB KOHTponfepa aBTOMaTUYECKU
OrpaHNYMBaloTCA Anana3oHOM U3MEHEHNSI COOTBETCTBYHOLLMX TUMOB AaHHbIX.

|-|pl/l KOHTpOJ/ie aHarnoroBbiX CUrHanmoB B TeXHUYECKUX eaunHulax Ha Lll/lepOBbIX nHanKaTopax
paspeLuatoasi cnocobHoCcTb uHankauum He npesbiwaeT 0,001 egunny (unm 0,01%).
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AHanoroBble curHanbl POPMUPYIOTCH Ha BbIXoAe TakMX (PYHKUMOHaNbHbIX GrOKOB, Kak perynsaropbl,
CYyMMaTopbl, 3a4aT4MKN, MHTErpaTopsbl 1 T. 4. K aHanoroebiM CMrHanam OTHOCHATCS Takue napameTpbl HAaCTPOMKM, Kak
npegensl cpabaTbiBaHNs KOMNapaTopa, YpOBEeHb OrpaHnyeHns u T. n. HecmMoTps Ha To, YTO Ha aHanoroBbIX BXoAax
1 BbIXOAaxX KOHTposnepa curHan meHsietcss B agnanasoHe 0-100% Ha Bbixofe yHKLMOHamNbHbIX GrTOKOB aHanorosbIn
CUrHan MoXeT U3MeHATbCA B Boree LUMPOKOM AnanasoHe — B AnanasoHe COOTBETCTBYIOLUMX TUMOB AaHHbIX. JTO
no3BOnseT, Hanpumep, cknaabiBaTb ABa YMCna, kaxagoe n3 koTopbix paBHo 90%, 1 Ha BbIxoge cymmaTtopa nonyyarb
npaBunbHbIN pe3ynbTaTt. Ecnn pesynbTar Kakmx-nmbo BbIMMCMEHWI OKasblBaeTcsl GoMblue yCTaHOBMEHHOro Tuna
AaHHbIX, TO CUrHan Ha BbIxoAe (PYHKLUMOHanbHOro 6roka orpaHM4MBaeTCs 3HAYEHUSAMW COOTBETCTBYOLLEro Tuna
OaHHbIX.

BpeMeHHble curHanbl OpMUPYIOTCHA Ha BbIXOAe TalMepoB, NPOrpamMMHbIX 3a4aT4YMKOB, O4HOBUOpPaTOpPOB
M T. N. PyHKUMOHaNbHbLIX 6rokoB. K BpeMeHHbIM curHanam OTHOCATCS Takve napameTpbl HacTPOWKM, Kak
NMOCTOSHHbIE BPEMEHW, NPOTHKEHHOCTb yYacTka, Bpems BblAEpXK/ U T. N. B koHTponepe npeaycMOTpeHbl YeTbipe
pasMepHOCTW AfS BPEMEHHbIX CUrHanoB: AecAaTble AO0MM CeKyHAO, CeKyHAbl, MWHYTbl M \4acbl. KoHkpeTHas
pa3MepHOCTb ONpeaensieTcs COOTBETCTBYOLMM TUMOM (DYHKLMOHaNbLHOro 6rioka (cM. Tabn. 4.2).

[ns BpeMeHHbIX CUrHaNoB MUHUMAanbHbIN War U3MEHEHNs 1 YCTAHOBKU B AENCTBUTENbHOCTY peanusyeTcs,
TOMbBKO €cnu 3TOT wwar 6onblue BpeMeHu LyKna, C KoTopbiIM paboTaeT KOHTponnep.

YucnoBble CUrHanbl — 3TO CUrHanbl Ha BbIXOA4E CYeTYMKa unu Apyrnx PyHKUMOHAMNBHbLIX bnokax, paboTa
KOTOPbIX CBA3aHa C OTCHETOM COBbITMIA. YNCOBBIMU MOTYT ObITb M NapamMeTpbl HACTPOMKUHANPUMED, YUCIIO MOXET
3aaTb rPaHNYHOE 3HaYeHne curHana Ha BbiBOe CYeTyrKa, HOMep aTana, K KOTOPOMY AOMKHa NepenTn normyeckas
nporpamma u T. .

[OuckpeTHble curHanbl 06bl4HO o6pabaTbiBaloTCA  NOrMYeckMMmK' PyHKUMOHamNbHbLIMKM - Briokamu  n
PYHKUMOHaNbHbIMKW Briokamun, CBA3aHHBIMKM C MEPEKoYEeHNEM CUTHaNoBs=OaHAKO,AUCKPETHBIMU MOTYyT ObiTb 1
napameTpbl HacTporku. Hanpumep, AMCKpeTHble curHamnbl B (PyHKUMOHanbHOM Onoke 3agaHusi onpepensioT,
OOIMKHA N BbINOMHATLCS CTaTuyeckas U AMHammnyeckas 6anaHcMpoBka.

MacwtabHbin ko3 pMUMeHT — 3TO NapaMeTp HacTpoViku psAa PyHKLMOHaNbLHbLIX 6rokoB, rae TpebyeTtcs
macwtabvpoBaHne curHanos. Tak, 3TOT KOIMUUMEHT Mcnonb3yeTcs By, PYHKUMOHANbHBIX Grokax aHanoroBoro
BBOJA M BbIBOAA, CyMMMPOBaHWS ¢ MaclitabmpoBaHmem u T. n. KoadhduuMeHT IPonopLMoHansHOCTU NCMONb3yeTcs
B OCHOBHOM B (DYHKLMOHAsbHbIX 6riokax perynmpoBaHus.

CKOpOCTb M3MEHEHUA aHanoroBbIX CUFHaMoOB — 3TO)MapaMeTp HacTPOMKW 3afatloLui, Hanpumep,
CKOPOCTb M3MEHEHUs Mpu  AunHamuyeckon GanaHcMpoBKe WNUY, 3afalowWwel  OrpaHnyYeHus  CKOpocTu B
dyHKUMOHaNbLHOM 6110Ke OrpaHNyYeHNs CKOPOCTHU.

AnuTenbHOCTbL MMNyNbca — 3TO NapamMeTp HACTPOMKN PyHKLMOHANBHOrO 6rioka MMMNYMNbCHOrO BbIBOAA.
OTOT napameTp 3adaeT MWHWManbHY AnUTENbHOCTb UMMyRAbEa, PopMUPYEMOro WMMMYMbCHBLIM PErynsaToOpoM.
[nnTenbHOCTb MMNYIbCa OTCUYMTLIBAETCH B AECATLIXAOMASAX CEKyHAbI,

TexHuveckne eanHULbI — 3TO NapameTpbl HACTPOWKU PYHKLMOHAmNbHbBIX BI0KOB ONEpaTNBHOIO KOHTPOSS.
C nomoLblo 3TUX nNapameTpoB 3agjaeTcs dopmMaT Yucna; B KOTOPOM KOHTPONUpYyeMble napameTpbl (Hanpumep,
napameTp, 3agaHue, paccornacoBaHuve v T. A.)/BbIBOAATCA Ha MHAMKATOPbI NULEBON NaHenu.

4.5.2 B3anmMHoe cOOTBETCTBME CUTHANIOB U NapameTpoB

Mpu KoHUryprpoBaHUM OyHKUUOHANBHLIX OOKOB Pa3HOTUMHOCTL CUrHANOB Ha COEAMHSAEMbIX BXOAAX He
SIBNSieTCS NPensiTCTBUEM AN X coeauHeHNsaHEaMHCTBEHHO, YTO HEOBXOAMMO NPY 3TOM Y4UThIBaTb - 3TO B3aMMHOE
COOTBETCTBME AMana3oHa U3MEHEHNsI pasnUYHbIX)CUrHanos.

Hanpumep, ecrnn BpemMeHHOM BbIXOA Taumepa CBS3aTb C aHanoroBbiM BXO4OM CyMMaTopa, TO 3Ha4YeHue Ha
BXOZe cymmaTopa OyaeT onpenensaTbCa cornacHo cooTHowwenmto: X = 10*T.

B3anmMHOEe COOTHOLUEHME WMEETECs. He TOMNbKo Mexay HenpepbiBHbIMW  CUrHanamu, HO ©n  Mexagy
HenpepbIBHBIMK CUrHanamu, (¢ O4HOW,. .CTOPOHbI, N AUCKPETHbIMU C Apyron. Ecnu, Hanpumep, Bxog cymmaropa
CBSI3aTb C BbIXOOOM fOrMyeckoro yHKLMOHanbLHOro 6roka, To Npu U3MEHEHUM CUrHana Ha Bbixo4e MocrneaHero ¢
HYNsl Ha eQUHULY curHaryHa Bxofe cymmaropa 6yaet ouckpeTHo nameHaTbes ¢ 0 Ha 1 (eanHuy unn %).

B3aumHOe COOTBETCTBME \pa3NMYHbIX CUrHaNoOB Ha BbIXO4AaX M Bxogax (YHKUMOHANbHbIX 6GrokoB
npveeneHo B 1abn. 4.3.

Tabnuua 4.3 - BsaumHoe cOOTBETCTBME CUTHAMNoOB

CurHan Ha Bxoge CurHan Ha Bbixoae 6110kKa (MICTOYHUK)

6noka (nprMeMHuUK) AHanoroBbin, X,% BpemeHHon, T Yucnosom, N DOuckpeTHbin, D

Ananorosbin, X,% X=X X=10*T X=N X=0,npuD=0
X=1,npuD =1

BpemenHon, T T = yenas yactb X T=T T=0,1"N T=0,npuD=0
T=01,npuD =

Yucnoson, N N = uenas 4yactb X N =10*T N=N N=0,npuD=0
N=1,npnD =

HAuckpeTHbin, D D=1,npnX>0 D =1 npn nobom T D=1,npuN>0 D=D

D=0,npn X<0 D=0,npuN<=<0
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4.6 Mopsapok o6cnykmBaHusa (pyHKLMOHaANbHbIX 6110KOB
4.6.1 UnknuyHocTb paboThbl

Linknorpamma paboTbl KOHTponnepa npeacTaBneHa Ha pucyHke 4.7. Bpemsa umkna BbINOMHEHMSA
nporpammbl nonb3oBaTens dukcupoBaHo u coctaBnsetr 0,1 cekyHaobl. BHauyane obcnyxvBaetcsi nepBbiv
YHKUMOHanbHbIA 60K, 3aTEM BTOPOM U T.4. Noka He byaeT ob6cnyxeH nocnegHunii yHKUMoHanbHbln 6nok. Korga
BpemMsa B npefenax yCTaHOBIIEHHOrO BPEMEHM LMKMa MCTeYeT nporpaMma BHOBb MNepevaeT K OOCMyXuBaHMIO
nepBoro yHKUMOHanbLHOro 6roka.

CeaHc ceTeBoro obmeHa C BEpPXHMM YPOBHEM YCMOBHO MoOKasaH B LKNe KoHTpornepa. Ha camom gene
ceTeBoOW 06MEH HOCUT CnyYaHbIA XapakTep Mo OTHOLUEHWIO K LIMKIY KOHTponnepa.

F Y }
1. CuynTeBaHWE
BXOZHbBIX MepeMeHHbIX

¥
2. BoinonHeHWe ogHoro
npoxoga nporpamm

¥
3. YcTaHoBka
BbIXOAHBX NepemMeHHBIX

v

4. CeTeBoil obmeH
C BepXHWM YPOBHEM

P—

PucyHok 4.7 - Ljuknoepamma pabomsl KoHmpoJsiiepa

ObLiee Bpemsi, 3aTpauMBaemMoe Ha OGCNYXUBAHUE (OYHKUMOHANbHBIX GrokoB Tes M MHTEpPECHOro
kaHana Tun, AOMKHO GblTb MeHbLUE BpeMeHu Lukna, paBHoro 0,1 cek:

TosA Tun< 0,1 cek

4.6.2 3apgepxka ob6cnyxuBaHusi (pyHKLIMOHaNbHLIX G1I0KOB

B kaxgoM Uukne yHKUMOHAnNBHbIA BroK noryyaeT Ha CBOWM BXOAbl CUrHarmbl, BbIYUCIEHHbIE B
npegbiayleMm Lukne yHKLMOHaNbHbIMU OrnokaMm, K. KOTOPbIM AaHHbIA (OYHKLMOHAMNBHBLIN OroK MOAKMOYEH MO
KOHUrypaumm.

LiknnyHocTe obcnyxmBaHua yHKUMOHaNbHLIX GNOKOB MPUBOAUT K TOMY, YTO 3adepxka B 06paboTke
CWrHarmnoB 3aBUCUT OT Nopsiaka NPOrpaMMmnpoBaHUS, COeAUHEHHbIX Mexay cobol pyHKLMOHanbHbIX GIOKOB.

Moatomy, Hanpumep, B cxeme puc. 4.8a obLias 3agepkka o6paboTkM COCTaBNAET OOUH LMKIT, @ B CXEME
puc. 4.86 — gBa umkna.

OT10 06CTOATENLCTBO CreAyeT yUUTbiBaTh NPY NPOrpamMMUpoBaHnv yHKLMOHANbHbIX OM1OKOB.

O6was peKoMeHAAUMVA: Afs. MUHAMU3AUUN 3a0EpXKM KenaTenbHO, 4YTOObl (DYHKUMOHANbHbLIA Onok-
WCTOYHUK MMEN MEHbLUMIA HOMEP, YeM (PYHKLIMOHAanNbHbIA OrNOK-NPUEMHMK (BENWYMHA STOW pasHUUbl 3HAYEHUS He
nUmeeT).

PucyHok 4.8 - 3adepxka obcryxusaHusi
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5 CeTeBas apxuTeKkTypa
5.1 OO6Lee onucaHue cetn

KouTtponnep MWK-51 umeeT mHTepdEeNCHbIM KaHan nocreaoBaTeribHOW CBS3WM, C MOMOLLbH KOTOPOro
KOHTponnepbl MOryT 06beANHATLCS B NOKANbHYIO UMW pacnpeieneHHyto ynpasnsioLLyto ceTb. B ceTu KoHTponnepsl
MoryT obmMeHuBaTbCA MHPOPMAaLMEN, Kak C KOMMbIOTEPOM, TaK U MeXay COBOMN.

®usnyeckas opraHu3auus ceTu npeacTasneHa B pasgene 5.2.

Jlornyeckas opraHusauus ceTv npeactasneHa B pasgene 5.3 1 umeet crneyoLlme BO3MOXHOCTN CETEBOrO
obmeHa nHdopmaumein:

1) o6mMeH nHopMaLmen mexay KoHTponnepamu (KOMNbTep ABMASIETCA ANUCNeTYEepOM, CeTEBOro obMeHa),

2) 06mMeH MHdOpMaLMen MeXay KOHTponnepamMmu 1 KOMNbTEPOM,

3) KomMbMHMpoBaHHasa opraHmnsaums obMmeHa, obbeanHsAKLWaa Bce NpenMyLlecTBa ABYX NEPBbIX cnocoboB
ceTeBoro obmeHa.

5.2 ®uanyeckas opraHusaums cetu

KoHTponnepbl B CeTU CBA3bIBAOTCS APYr C APYroM C MOMOLLbIO BUTON Napbl NPOBOAOB. AfvHa nMHUKM cBS3u
MoxeT gocturate 1200 M (Ha OOHOM CerMeHTe CeTu) B 3aBUCUMOCTU OT YCTaAHOBIEHHOW CKOpPOCTM nepegadv
JaHHbIX. Ona yBenuyeHus OnuHbI NHUK CBSA3M, @ TakkKe KONMYecTBa CErMEHTOB - MCMOMb3YT MarucTpanbHble
ycunuTenwu.

CeTb MMeeT MHOroTOYEYHY0 KOHUIypaumio 1 LWMHHYHO TOMOMORMID. [Ns NOCTPOEHUS CETU KOHTPOMNEPOB
(o 31), npepgHasHayeHHbIXx Anst obmeHa WHopMauuenn € KOMMAbITEPOM +HeobXOAMMO [OMONHUTENBHOE
YCTPOWCTBO, KOTOPOE MCnonb3yeTcst Anga npeobpasoBaHus nHtepderncoB RS-232 8 RS-485 - BrNA-485 (unn USB B
RS-485 - BINN-52).

Ecnu koHTponepbl pasmeLlaioTcs Heganeko Apyr oT gpyra (Hanpumep, B npeaenax O4HOro nomeLueHus),
3KpaHupoBaTb NpoBoAa He TpebyeTcs. [pn 3HaYMTENBHBIX PACCTOAHMAX MEXAY KOHTpOepamMmm U Hanmymm noMex
Ha NMHWUM NPeanoYTUTENBHO UCMNOSb30BaTh 3KPAHNMPOBaHHYIO BUTYIO Napy.

K uHTepdericHbIM BXxoAaM KOHTPOMMEPOB, PacnofioXeHHbIM B KpaMHUX TOYKax COEAMHUTENbHOW NUHUK
Heo6X0AMMO NOAKMIYUTL ABa TepMuHarnbHbIM pe3ucTopa conpoTtvBreHvem 120 Om (R1 n R2). lMopgkntoyeHune
pesucTtopoB k KoHTpornepam NeNe 01-30 He Tpebyetcs. FlopkmntodyeHne TepMuHarnbHbIX PE3MCTOPOB B Oroke
npeobpasoBanns nHTepdencos bBlNN-485 (BrA-52) cmotpu B pykoBoacTBe Mo akcnnyaTtaumm Ha BrnN-485 (BMNU-
52). MopgkntoveHne TepMuHanbHNX pe3nctopos B koHTponnepax MUK-51 cm. pucyHok 5.1, 10.9, 10.10.

CTpykTypHasi cxema nogkrnoyeHns nHTepdencHbIXLenen nokasaHa Ha puc. 5.1.

= BMN1-435 OnvHa NMMHKKA ¢BA3K A0 1200 M
4 = - »
=| Rs-232 R2 |a+f} RS-485 R1
- -
o an — 1 I
- — - B-| | h
1 I COM1 RGNDJ Lo
v
A+ B A+ B- A+ B- A+ B- A+ B-
.. A032 ..
MpeobpazoBarent 01 02 03 A0 = 30 31
WHTEpG eficoB -+ YCTPOMCTE ..
RS-232RS-485 MUK-51 MMK-51 MMK-51 MMK-51 MMK-51

* [InuHa omeemeneHuli om AuHuUU ¢es3u-Le (npu ykazaHHoM criocobe nodkrnroyeHusi) OormkHa bbimb HauMeHbwedl.

PucyHok 5.1 - CmpykmypHasi cxema nodkmoYeHuss uUHmepgelcHbix yenel

5.3 Jlornyeckas opraHusauus cetu
5.3.1 CeTeBas apgpecauusi KOHTPONNEepoB

Kaxxgomy koHTponnepy MUK-51, nogknioyeHHOMY K ceTu, NpucBamBaeTCcs YHUKanNbHbIA NOrMYecknii Homep
- ceTeBON‘a@@pec unun Homep npubopa B ceTn. JTOT HOMEpP yCTaHaBMMBAETCH B MpoLecce NporpaMMUpPOBaHNS Ha
YPOBHE KOH(pMrypauum B npoLenype «CUCTEMHbIE NapaMeTpbl» (CM. pasgen. 7).

Mopsgok CeTeBbIX aApecoB B CETU HUKAK He CBA3aH C (PM3NYECKUM MOPSOKOM BKITHOUEHUS KOHTPOJIIEPOB.
CeTeBble agpeca MOFYT yCTaHaBNMBATLCS B N0OON NocneaoBaTensHOCT UM UMETB NMPOMYCKM.

Mpu ycTaHoBKe ceTeBbIX aAApEeCOB OOMMKHbI BbINOMHATLCS CrieayoLmne npasuna:

* 3Ha4YeHne ceTeBOro agpeca ycrtaHaBnueaeTcs B npegenax 0-255;

* KOHTpONIep, KOTOpbIA y4acTBYeT B oOMeHe, He OOIKEH UMeTb ceTeBol agpec, pasHblii 0. Mpu N=0
KOHTpOINEP NPOrpaMMHO OTKMKYEH OT CETU, U He pearvpyeT HU Ha Kakue 3anpochl BHELUHUX abOHEHTOB, HO Mpu
3TOM LIeNIOCTHOCTb CETU COXpaHsieTCs;

* MakCMMarbHOE YMCIIO0 KOHTPOJNEPOB, 00beAMHAEMbIX OAHMM CETMEHTOM CETW, HEe AOMMKHO MpeBbiwaTh
31. MNpwn ncnonb3oBaHMM MarucTpanbHbIX YCUITUTENEWN KONMYECTBO KOHTPOMNIEPOB He AOIMKHO npeBbiwath 250;

* B O[JHOW CETU HEe OOIMKHO ObITb ABYX UM O0onee KOHTPOSEPOB, MMEKLLNX OANHAKOBLIV CETEBOM agpec.
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5.3.2 Bo3moxXHOCTU o6MeHa uHdopmaLmen Mexay KOHTposfiepamMmum

ObmeH nHdopMmaumelnn Mexay KOHTpOonnepaMn OCyLLECTBSETCA HA YPOBHE CUTHaNoB W/Mnu napameTpoB
byHKUMOHanbHbIX 6OKOB.

WHunumanusaumio obmeHa nHdopmaumen mexay KoHTpornnepaMmu nponsBoavT MacTep-yCTPOWCTBO ceTu —
KOMMNbIOTEP MNW OPYron KOHTpoIfep, nocbinas B CeTb CneumanbHylo LUMPOKOBELLAnbHYl0 KOMaHdy O Havane
ceTeBoro obmeHa. KomnbloTep (Mnv Apyrovi KOHTPOMMep) ABMSASACb AUCMETYEPOM CceTeBoro obmeHa npoBOAUT
CMHXPOHM3ALUMIO W KOHTpOnb Hag obmeHom no cetn. KoHTponnep (aucnetyep ceteBoro obmeHa) [AOSMKeH
ucnonb3oBaTb (PyHKUMOHanbHbIM 6ok LAN_SV(1).

®usmyeckas opraHu3auus ceTu npeacTasneHa B pasgene 5.2.
Mpu cBA3M yHKLMOHaNbHbIX 61OKOB Yepe3 ceTb UMeeTcs psg 0CobeHHOCTeN:

* HenocpeactBeHHO CBsi3biBaTb (PyHKUMOHamNbHble OMOkM Yepe3 ceTb HEMb3s. - ANA TaKoW CBA3M
UCMONb3YHTCS ABa creumanbHbiX yHKUMOHanbHbIX 6noka: 6rnok uHtepdericHoro BbiBoga LANpOUT(04) n 6nok
uHTepdgericHoro BBoaa LAN_IN(03).

* Ecnn BbIxogHble curHanbl Kakmx-nnbo yHKUMOHanNbHbIX GNOKOB MAOMKHbI ‘mepegaBaTbCA B Apyrue
KOHTpONnepbl, COOTBETCTBYWOLIME  BbIXOAbl  (YHKUMOHANbHbIX  6GnokoB/  no  cTaHdapTHOW  npouenype
KOH(pMrypmpoBaHusa NoAKMIoYaTea K Bxogamn dyHKUMoHansHoro 6roka uHtepgericHoro sbiBoga LAN_OUT(04).

* Ecnn kakve-nmbo yHKUMOHanbHbIe GNOKWM OQHOro KOHTpOMnepa. JOSKHbl APUMHMMAaTbL CurHanbsl OT
OpYroro KOHTponnepa, X BXOAbl MO CTaHAAPTHOW KOHMUrypaumMm COeanHaTES C Bbixogamu 6noka nHTepdencHoro
BBoga LAN_IN(03).

* OavH byHKUMOHanbHbIA 6ok uHTepdericHoro Beoaa LAN_IN(03) opraHm3yeT CBsidb TOMbKO C OAHUM
dyHKUMOHanNbHbIM  6nokom uHTepdencHoro BbiBoga LAN_OUT(04). gpyroro KoHTponnepa. Ecnu  pgaHHomy
KOHTpONnnepy HeobxoOAMMO CBSi3aTbCsl C HECKONbKMMU KOHTpoOnnepaMmu, B. HEM HEO0OXOoOMMO 3anporpaMmmunpoBaTh
HEeCKONbKO pyHKUMOHanbHbIX 6riokoB nHTepdencHoro Beoga LAN_IN(03).

* B dyHkumoHansHoM 6noke wuHTepcdpencHoro Beoga LAN_IN(03) yctaHaBnuBaeTcs ceTeBOM agpec
KOHTpOnnepa-ncToYHmKa, T.e. TOro KOHTPOMnepa, oT KOTOPOro GyAYT.NONy4YeHbl AaHHbIE.

+ B Kkaxgom KOHTponnmepe MOXeT ycTaHaBnuBaTbCd — Jitob6oe umcno dyHKUMOHanbHbIX 6nokoB
WHTEpPdENCHOrO BBOAA-BbiBoAa. Kaxabli KOHTponnep MOXET nepegaBaTtb B CETb MPOWU3BOSbLHOE KOMMYECTBO
CUrHaros.

B kauecTBe npumMepa Ha puc. 5.2 nokasaHa CBAsb.ABYX KOHTPONNEepoB, nMetowmux cetesble agpeca 05 1 11.

Mpw gaHHOM KOHUrypauuw:

1) Bxop 01 6noka aHanorosoro Beixoga 15-A0T(08) koHTponnepa Ne2 yepes ceTb nogkmntoyeH K Bbixogy 01
6noka cymmmpoBanusa 05-SUMM(13)-02 koHTponnepa Ne9:

2) Bxog 01 6noka norudeckoro WIW 17-OR(21) koHTponnepa Ne2 yepes ceTb nogkntoydeH K Bbixogy 01
6noka noruveckoro N 12-AND(19) koHTporinepa Ne9.

Bonee noapo6Ho G1bnnoTeka n onucaHve yHKLMOHanbHbLIX 6ITOKOB, B TOM YMcrie 6/10KOB MHTepdencHoro

BbiBoga LAN_OUT(04) n uHTtepdeiichoro BBoga. LAN_IN(03) npeacrtaBneHbl B pykOBOACTBE MO 3KCnnyaTtauuu
MPMK.421457.005 PO2.

PucyHok 5.2 -Ces3b d8yx KOHMPOepos Yepes ¢hyHKUUOHanbHbie 6510Kku UHMepgelicHo2o 8800a-68b1800a
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5.3.3 Bo3moxxHoCcTU o6MeHa uHcopmaLmen Mexay KOHTponsepamMm U KOMNbLIOTEPOM

WHnumnanusaumio obmeHa nHdopmaumenn Mexay KOHTponnepamy NpousBogauT MacTep-yCTPOWCTBO CeTH -
KomnbloTep. B ceTn Bo3mMoXHa CBSA3b Mexdy MtobbiM KOHTPONNEPOM U KOMMbIOTEPOM.
®usmyeckas opraHu3auus ceTv npeacTasneHa B pasgene 5.2.

KomnbloTep MOXeT B3auMOoAeCTBOBaTb C KOHTPOSIIEPOM Ha CreayowmxX YPOBHSIX:
- Ha YPOBHE BXO[0B-BbIXOA0B (PYHKLIMOHANBHOrO Grioka,
- Ha ypoBHE MporpaMMUPYyeMbIX PerMcTpoB — napamMeTpoB (yHKLMOHanbHoro 6roka (cM. Mogenb Grioka

puc.4.5).

Mpn obmeHe nHoOpMaLumen ¢ dyHKLMOHaNbHbIM GNOKOM ykasblBaeTcss Homep 6floka, a npu obmeHe ¢
nporpaMMupyembIMy1 permcTpamu - Homep perucTpa.

KomMnbioTep nocbinaeT KOHTPOMMepy 3anpoc Wnu KOMaHAdy W NomnyvaeT OT KOHTporepa COOTBETCTBEHHO
oTBET unu noaTBepxaeHne (cm. puc. 5.3). 3anpoc nockinaeTcsa KOMMbIOTEPOM NpU HEOOXOOUMOETM MONYy4MTb OT
KoHTponnepa (dyHKUMOHanbLHOro 6roka) Kakyto-nmbo nHdopmMauuio.

— 3anpoc
=4 =
OTeer
&
1 1 KomaHia
MoaTEeMKAEHHE
KomneoTep KoHTponnep

PucyHok 5.3 - Budbi coobuweHull npu,cessu ¢ KOMMbomepom

MonyunB 3anpoc, KOHTPOMep roToBuT Tpebyemylo MHOPMaLMio U nepedaeT ee KOMMbITEpYy B Buae
oTBeTa. KomaHaa nocbinaeTcs KOMMbOTEPOM MpY HEOOXOANMOCTA MSMEHUTL NapaMeTpbl HACTPOVKK Grioka.
Mony4nB KOMaHay, KOHTPOEp ee UCTIONHSAET U NepedaeT KOMMNbIOTEPY NOATBEPXKAEHME.

KomnbioTep npu o6mMeHe nHopMaLuelt € KOHTposiepamMmm umeeT psip BO3MOXHOCTEN:

 3anpocuTb 3Ha4YeHne curHana Ha nbom Bxode Unu Bbixoge nboro 6noka B NoOOM KOHTponnepe.

» 3anpocuTb 3HaveHue noboro napameTpa HacTpoviku noboro 6noka B Nto6OM KOHTponnepe.

* hameHunTb 3HadeHne nboro napaMmerpa noboro 6noka B NoboOM KOHTponnepe.

+ OcyLuecTBNATL Nyck/cTon NporpamMmMHOro,3agaTyuka.

» Banpocutb Hanuune owmnbok B nbom koHTponnepe. Npu paboTe c onepaTvBHbIMW MapameTpamu
KOMMNbIOTEP MOXET 3anpalumBaTb U U3MEHATb Te XE MapameTpbl, KOTopble HabngaeT n M3MeHsieT oneparop,
paboTas c NMLEeBON NaHernblo KOHTponnepa (cm. rn. 6).

5.3.4 BO3MOXHOCTM KOMOMHMPOBaAHHOM oOpraHusauMm obmeHa uHdoOpmMaLmen  mexay
KOHTpOsiniepamMm U KOMNbIOTEPOM

KombuHupoBaHHas opraHusaums obmeHa, oObeauHseT BCe npeumMyllecTBa [ABYX NepBbIX CMOCo60B
ceTeBoro obmeHa:

1) obmMeH nHdOPMaLmen Mexay KoHTpornnepamm (4epes KoMnbloTep),

2) obMeH uHdhopmaLvei MeXay KOHTporiepamu 1 KOMNbIOTEPOM.

JNornyeckas opraHu3aumsa KOMOGMHNPOBaHHOIO O6MeHa Mo CeTU NMEET CreayoLLMe BO3MOXHOCTU:

1) npn oBmeHe wnHOPMauven Mexay KOoHTponnepamu (KOMMbTEp SBMASETCS AWCNETYEpPOM CEeTeBOro
obMeHa), - KOHTpOornnepbl NepeaarT MHPOPMALMIO MO CETU OT OAHOMO - APYroMy C MOMOLLbLI0 (DYHKLMOHAMNBbHbLIX
BOnoKoB ceTeBoro oomeHa,

2)h4oaHHas nepefaBaemasi MHopmaums (Mexay KOHTponnepamu) no CETU OKa3blBaeTCsl OOCTYNMHOW U
KOMNblOTEPY.

Takum oOpasom, KOMOWHMpOBaHHAsi oOpraHuWsaumMsi obmeHa npefoCcTaBnsieT BO3MOXHOCTb CAenatb
[OCTYNHOM WHGOpMaLUMio Mpu ceaHce oOMeHa Mexay KOHTpomnnepamu cpasy HecKONbkMM aboHeHTam CceTu:
KOMNbOTEPY U OQHOMY MU HECKONbKUM KOHTpoOIiepam. Y10 TEM camMbiM COKpallaeT BpeMda A0CTyna K AaHHbIM U
nepvog obmMeHa no ceTu.
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5.4 KoMMyHMKaUMOHHbIe PYHKLUN

CBsi3b KOMMblOTEpAa C CETbI KOHTPOMIIEPOB OpraHu3yeTcsl Ha TpexX YpOBHAX:  (DU3NYECKOM,
MH(OPMALIMOHHOM U TPAHCMOPTHOM.

®Pusmyecknii ypoBeHb NpeaHasHayvYeH Ans 3NeKTPUYECKON CBA3N MeXAy KOMMbITEPOM WM KOHTponnepamu.
Ha dpmsmyeckom ypoBHe ucnonbdyetca nHtepdgenc RS-485. ®dusmyecknii ypoBeHb opraHmM3aumm ceTu NnpeacTaBneH
B pasgene 5.2.

MHdopmauMoHHBI  ypOBEHb  NpuaaeT nepefaBaemMbiM  COOOLLEHMAM  onpefeneHHbIi  dopmat
nepeaaBaeMoro kagpa: Ha nepejaroLlelt CTopoHe Ao6aBnseT K COOOLLEHUsIM agpec yCTPONCTBa, (OyHKLMOHAMNbHbIV
Kog onepaumuM uM 6anTbl KOHTPONbHOW CyMMbl, @ Ha MPUEMHOW CTOPOHE BblAeNnseT AaHHble U KOHTponupyeT
KOHTPOINbHYO0 CyMMY coobLueHns. CMbicn coobLLeHMs Ha MHOPMALIMOHHOM YPOBHE He pacLindpoBbIBaeTCs.

TpaHCnopTHLIN  ypoBeHb (OPMUPYET CMbICNIOBOE codepXaHue CcooOLWeHns  Npwh,. nepegade U
pacLmMdpoBbIBAET CMbICI 3TOr0 COO6LLEHUS NpU Npueme.

WHTepdenc koHTponnepa npegHasHayeH onsg nporpaMMyMpoBaHusa U KOHUrypuprupoBanus, npubopa, ons
UCMONb30BaHNA B Ka4yecTBe yAaneHHOro KOHTpornepa npu paboTe B COBPEMEHHBIX CeTAX ynpaBreHus u cbopa
uHdopMauum (npuema-nepenaym komaHa n gaHHbix), SCADA cuctemax v T.M.

MpoTokonom ces3u no uHtepdency RS-485 asnsaetcs npotokon MODBUS pexum RTU (Remote Terminal
Unit).

[ns paboTbl HEO6XOAMMO HACTPOUTL KOMMYHMKALMOHHbIE XapaKTEPUCTUKN KOHTpOMnepa Taknum obpasom,
4yTOOLI OHWM coBMaganu C HacTporkamy obMeHa AaHHLIMW KOMMbOTEPa U APYrMX KOHTPOMNEpPOoB. XapakTepucTukn
ceTeBoro obMeHa HacTpamBalTCA Ha COOTBETCTBYIOLLEM YPOBHE KOHUIypauum, cM. pasgen 7.

Mpu obmeHe No uHTEPdENCHOMY KaHany CBS3W, eCn MPOMCXOOUT Nepedava AaHHbIX OT KOHTponnepa B
ceTb, Ha NULUEBON NaHenu KoHTponnepa muraet nHaukaTtop IHT.

dopmmpoBaHme obnacTv NporpaMmMUpyeMbIX PErMcTpoB KOHTponnepa npeacTasneHo B pasgene 5.4.1.

KonnyectBo 3anpaluMBaeMbiXx perMcTpoB He AOMKHOARpeBbiwaTe 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, koHTponnep MAK-51 B oTBeTe orpaHM4MBaeT ux KONMYECTBO A0 NepBbixX 16-T perncTpos.

Mpu NporpammupoBaHnM C KOMMbOTEPA HEOOXOOUMO KOHTPOMMPOBATL AManasoHbl UBMEHEHUS 3HAYEHUN
napameTpoB, yka3aHHble B Tabnuuax 4.1-4.2.

Ons oBecneyeHnss MUHMMAanNbLHOMO BPEMEHW peakuun Ha 3anpoc oT OBM B KoHTponnepe cyliecTByert
napameTp - «TalM-ayT kafgpa 3anpoca B CUCTEMHBIX»TakTax koHTpomnnepa 1 Takt = 250 MKkc». MuHUManbHO
BO3MOXHble TalkM-ayThbl AMs pasfNYHbIX CKOpOCTei npueedeHbl BiTabnuue 5.1:

Tabnuua 5.1 - Tanm<ayT kagpa 3anpoca

Bpemsa nepepauv Tanm-ayT,
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 1,51 8

76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

Bpewmsa nepepaym kagpa 3anpoca - naketa us 8-mm 6anT onpeaensaeTca COOTHOLEHNEM
(r@e: ogvH nepepaBaembii 6anT = 1 ctapt 6ut+ 8 6uT + 1cTon 6ut = 10 GuT):

10 6uT * 8 6anT
Tnepepaun = 1000 * ------------mn-unuuu- , MCeK
V o6uTt/cek

Ecnu HaGniogatotcs Yactele c6ou npu nepefade AaHHbIX OT KOHTponrepa, TO HEOGXOAMMO YBENYUTb
3HaYeHue ero TanmM-ayTa, HO MpW 3TOM YYECTb, YTO HEOBXOAMMO YBENUYUTL BPeMsi MOBTOPHOrO 3anpoca oT 3BM,
T.K. BCeraa BpemMsi NOBTOPHOTO 3anpoca A0MKHO GbiTb Gorblue TaiM-ayTa KOHTponnepa.
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5.4.1 ®opmupoBaHMe obnacTu NporpaMMmMpyemMbIX PErMcTpoB

Ha pucyHke 5.4 npuBefieH npumep pacnpefeneHus 6a3oBbiXx afpecoB MapameTpoB (OYHKLMOHAIBHbLIX
GnokoB, YTo onpeaensieT cchopMUPOBaHHYIO 06MAcTb NPOrpaMMUPyEMBIX PETMCTPOB KOHTPONNEpPa.

Basoebli agpec Bnoka N2 01

Baszoesii agpec bnoka Ne 02

Bazoekli agpec Bnoka N2 05

Baszoewiin agpec bnoka Ne 03

Bazoewiin agpec bnoka Ne 04

Basoebli agpec bnoka N2 06

PucyHok 5.4 — Npumep pacnpedeseHusi 6a3o8bix adpecos napamempos

dopMUpoBaHME PETUCTPOB OCYLLIECTBISETCH'B NPOLECCE NMPOrPaMMUPOBaHUS MyTEM MPUCBOEHUS K&XXOOMY
¢hyHKLMOHanNsHOMY GroKy COOTBETCTBYIOWLErO 6a30BOr0 aapeca napameTpoB (CBOWCTB) B perMcTpoBoii o6rnacTu.

MpuceoeHne 6asoBoro agpeca napamerpoB Kaxaoro yHKUMoHanbHOro 61oka Npou3BOAMTCS Ha 2-M
YPOBHE MpOorpamMmmmnpoBaHns (CM. pasgen 7).

370 nos3sonseT 3admKcMpoBaTh CBOVCTBa GNOKOB B peructpoBon obnactu, u ux agpecauus (npsmas) B
fanbHenwem He byaeT 3aBUCETb OTIM3MEHEHNI CaMOI NMPOrpamMmbl.

KocseHHasi agpecaums (Homep 6noka — Homep napameTpa) 3aBUCUT OT HOMepa, KOTOpPbIN NpucBavBaeTcs
GroKky B npouecce MNpPOrPaMMUPOBaHMS, M3MEHEHWE 3TOr0 HOMepa, Hampumep, C Lenbilo U3MEeHUTb MOopPsSAoK

BbINOMHEHUS (PYHKLMOHAmNbHbLIX 6I10KOB, ByaeT TpeGoBaTb 3MeHeHus1 HacTporkun B SCADA-cucteme.

5.4.2 MODBUS npotokon

5.4.2.1 ®opmat 6anTa, KOTOPbLIN NPUHUMaETCS U NepeAaeTCHA KOHTPONepamMm creayrowmi:

1 start bit;,8 data bits, 1 Stop Bit (No Parity Bit)

LSB (Least Significant bit) Mnagwwmin 6uT nepegaeTca nepBbIM.

Kapp coobuenns npotokona Modbus:

DEVICE ADDRESS

FUNCTION CODE

DATA

CRC CHECK

8 BITS

8 BITS

k x 8 BITS

16 BITS

Foe k<16 — konu4yecTBO 3anpallivMBaeMbiX perncTpoB. Ecrnv B kagpe 3anpoca 3akasaHo Gonee 16

pernctpoB, koHTponnep MUK-51 B oTBeTe orpaHMyMBaeT MX KONMYeCTBO 40 NepBbix 16-TM perncTpos.



https://lizantan.com/shop/kontroller-mikroprocessornyy-mik-51

8-800-511-09-43
mlizantan@yandex.ru 33 LIZANTAN.COM

5.4.2.2 Device Address. Agpec ycTpouncTBa

Appec koHTponnepa (slave-yctponctea) B cetn (1-255), no kotopomy obpawaetcs SCADA cucrtema
(master-yctponcteo) co csovum 3anpocom. Korga yaaneHHbIi KOHTpoONep rnochinaeT CBOW OTBET, OH pasmeLliaet
3TOT e (CODCTBEHHbIN ) agpec B 3TOM none, 4Tobbl master-ycTpocTBo 3Hano Kakoe slave-ycTponCcTBO OTBeYaeT Ha
3anpoc.

5.4.2.3 Function Code. ®yHKUMOHaNbHbLIN KOA4 onepalumn

KoHTtponnep MUK-51 nogaepxunsaet cnepyrowme dyHkumm npotokona Modbus RTU «Mukpon»:

Function DyHKLMA MeTon appecauunn
03 YteHune pernctpa(os) (Ne+1) Henpsmas agpecauvs
04 YteHune napameTpos(Ne+1) Henpsawas agpecauus
16 3anucb NnapameTpoB Henpavas.agpecauus
65 3anuncb napameTpos Mpamas agpecaums
74 UrteHne napameTpos Mpsamas agpecauus
80 MHnumanunsaumna obmeHa no cetn
81 O6MmeH no cetn

KoHTtponnep MUK-51 nogaepxumsaet cnepyrowime dyHkuun npotokona Medbus RTU «Modicon»:

Function DyHKUMA MeTog agpecauvmn

03 YrteHune u 3anuck napameTpos (Ne+1)* Henpsimas agpecauus
YteHune pernctpoB (Ne+200)**

16 3anuncb napameTpoB Henpsamas agpecauus
65 3anncb napameTpoB Mpsamas agpecaums
74 YTteHue napameTpoB Mpsimas agpecaums
80 VHunumanusaumsa obmeHa no.cetu
81 O6meH no cetn

Moapo6HbIV chopmaT hyHKLMOHaNbHbBIX KOAOB OnepaLnn npeacTaBneH B pasgene 5.4.4.

* Ans yTeHus/3anncu aHadeHumn napamMeTpoB ©6r0oKoB, He06X0AMMO MCMOoNb30BaTb cnenyrouyto (bOpMyJ'IyZ

MopsipkoBbIN HOMep 6noka*256+(1+((Homep napameTtpa 6noka -1)*2))=Peructp ureHus/3anucu
CBOMCTB 6noka

Hanpumep, ecnu Heobxogumo.cuuTaTb/3anMcatb 3HayeHe napametpa SP (Homep cBoyicTBa 12) 6Gnoka
USER(63) ¢ nopsgkoBbIM HOMEPOM 2, TO N0 opMyne:

2*256+(1+((12-1)*2))=535
** NSl YTeHWs1 3Ha4YeHWih BbIXOA0B BrokoB, Heo6XxoAMMO UCnonNb3oBaTh criedyoLyo dopmyrny:
MopspkoBbIN HOMep 6noka*256+(Homep Bbixopga 6noka +200)=Pernctp 4teHUs BbixoAa G6roka
Ecnu Bbixoa 6roka — BEWECTBEHHbIN, TO 3TOT BbIXOA Pe3epBUpPYeT 2-a perncrpa, pacCMoTpyMMm npuMep,

Heo6XoaMMO paceuMTaTh BCE PeMMCTpbI Anst BbIXoA0B dyHKUMoHansHoro 6noky AIN(05) ¢ nopsigkoBbiM HoMepom 1,
TO no copmyre:

Bbixon dErr: 256+1+200=457;
Beixog dMAX: 256+2+200=458;
Bbixog dMIN: 256+3+200=459;
Bbixog OUT.SCAL.: 256+4+200=460;
Bbixog OUT: 256+(5+1)+200=462
,rae (5+1) - 5 - Homep Bbixoga OUT;

1 — Bbixog OUT.SCAL — BelLeCTBEHHbIN U pe3epBUpyeT 2 perncTpsbi.
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5.4.2.4 CRC Check. MNone 3Ha4eHUs1 KOHTPOJNILHOW CYMMbI

3HayeHVe 3TOro Monsi - pesynbTaT KOHTPOMsS C MOMOLULI LMKIMYeckoro unsbbitouHoro koga (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHua coobuieHns (address, function code, data) nepepatowee ycTponcTeo
paccuntbiBaeT CRC koa u nomellaeT ero B KoHel, coobueHus. MNMpuemHoe yctponctso paccuutbiBaeT CRC kopg
NpUHATOro coobuleHnsa n cpaBHuBaeT ero ¢ nepeaaHHeiMm CRC kogom. Ecnv CRC kop He coBnagaeT, 9To o3HavyaeT
YTO UMEET MECTO KOMMYHUKaLMOHHas owwmnbka. YCTPONCTBO HE BbIMOMHAET OEWCTBMIA U HEe JAeT OTBET B Criyyae
o6HapyxeHus CRC owmnbku.

[MNocnepoBatensHocTb CRC pacyeToB:

. 3arpyska CRC peructpa (16 6ut) eamnnuammn (FFFFh).

. Ucknirovatowee UIN ¢ nepebivn 8 6uT Ganta cooblieHus n cogepxumbsim CRC perucrpa.

. CoBur pesynbTarta Ha oavH 6uT BNpago.

. Ecnu coeuraembin 6ut = 1, ncknovarowee UMW cogepxxmmoro permuctpa ¢ A0Q1h 3HadeHuem.

. Ecnu caBuraembiin 6UT Hynb, NOBTOPUTL Liar 3.

. MoBTopATb Waru 3, 4 1 5 noka 8 caBuros He ByayT UMETb MECTO.

. Nckntovatowwee NI co cnepyrowmmm 8 6ut Gawta coobuueHus n cogepxmmbiM CRC peructpa.
. MoBTOpATH Warn ot 3 0o 7 noka Bce GanTbl coobLeHns He obpaboTatoTcs.

. KoHeuHoe cogepxvmoe pernctpa un 6yaet 3Ha4eHNneM KOHTPOSbHOW CYMMbI.

OCONOAPS,WN -~

Korga CRC pa3smelyaeTcs B koHUe coobuenns, mnagwmii 6ant'CRC nepegaeTcs nepBbIM.

5.4.3 NMpumep pacuyeTa KOHTponbHoM cymMbl (CRC)

Mpumep pacyeTa KOHTPOMbLHON CyMMbI Ha A3blke CUL:

Example of CRC calculation in "C" language

unsigned int crc_calculation (unsigned char *buff; unsigned char number_byte)
{

unsigned int crc;

unsigned char bit_counter;

crc = OxFFFF; // initialize crc

while ( number_byte>0 )

crc "= *buff++ ; // crc XOR with data
bit_counter=0; // reset counter
while ( bit_counter < 8 )
{
1T ( crec & 0x0001 )
{
crc >>= 1; // shift to the right 1 position
crc A= O0xA001; // crc XOR with O0xA001
3
else
crc >>=1; // shift to the right 1 position
}
bit_counter++; // increase counter
}
number_byte--; // adjust byte counter
}
return (crc); // final result of crc

}
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5.4.4 ®opmat (hyHKLUMOHANbHbLIX KOAOB Onepauum

5.4.4.1 YteHue 3HauyeHUA Bbixoaa pyHKLMOHaNbLHOro 6noka (agpecauuns Henpsimas)
®PyHKUMOHaNbHbLIA Koa onepauuu 03

03 Read Output Reg Indirect Address

loe, 1,2,3 ... - Homep GawiTa;
quantity — konn4yecTBo perncTpoB (4BYX GanTHbIX);
QuantityByte — konu4ecTBO 3anpalunBaembix 6anT AaHHbIX (3aBUCUT OT TUNa AaHHbIX).

5.4.4.2 YrteHue napameTpoB (Henpsimas agpecauusi)

®dyHKLUMOHanbHbIM Kop, onepauuun 04

04 Read Property Reg Indirect Address

QUERY
3anpoc

Field Name

Device

Function

NumBlock

NumProperty

QuantityHI

quantity

QuantityLO

CRC_LO

O (N[O |WIN|-~

CRC_HI

block_num
prop_num

CRC_HI

RESPONSE
OTBet

Field Name

Device

Function

QuantityByte

DataHI

DatalLO

DataHI

DatalLO

CRC_LO

OO |N[ofa[dhjwWw|IN|=-

CRC_HI

QUERY RESPONSE
3anpoc OtBert
Field Name Field Name Field Name cnezgg:ﬂv?: ©»
type INT type FLOAT, TIMEy,.. type FLOAT
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 DataLO DatakO (WordHl) 2
6 QuantityLO 6 CRC_LO DataHI (WordLO) 1
7 CRC_LO 7 CRC_HI DataLO (WordLO) 0
8 CRC_HI CRC LO
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5.4.4.3 3anucb napameTpoB (Henpsimasi agpecauus)
PyHKUMOHaNbHbIN Koa onepauun 16

16 Write Property Reg Indirect Address

QUERY RESPONSE

3anpoc OTBeTt

Field Name cne';gggﬂz"fl ™ Field Name
1 |Device XX 1 Device
2 |Function 16 2 Function
3 |DataAddressHI block_num 3 DataAddressHI
4 |DataAddressLO prop_num 4 DataAddressLO
5 |DataQuantityHI 0 5 DataQuantityH|
6 |DataQuantityLO 2 6 |DataQuantityLO
7  |ByteQuantity 4 7 |CRC_LO
8 |DataHl XX 3 8 |CRCIHI
9 |DatalLO XX 2
10 |DataHI XX 1
11 |DatalLO XX 0
12 |CRC_LO XX
13 |[CRC_HI XX

5.4.4.4 3anucb napameTpoB (NpsiMas agpecauus)
dyHKLUMOHanbHbIM Kop, onepauuu 65
65 Write Property Reg Direct Address

QUERY RESPONSE

3anpoc OtBeT

Field Name Field Name
1 Device 1 Device
2  |Function 2 Function
3 |DataAddressHI 3  |DataAddressHI
4 |DataAddressLO 4 DataAddressLO
5 |DataQuantityHI 5  |DataQuantityHI
6 |DataQuantityLO 6 |DataQuantityLO
7  |ByteQuantity 7 |CRC_LO
8 |DataHI 8 |CRC_HI
9 |DatalLO
10 |DataHI
11 |DatalO
12 |CRC_LO
13 |CRC_HI

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

74 Read Property Direct Address

QUERY RESPONSE
3anpoc 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 DataLO
7 CRC_LO 8 CRC_LO
8 CRC_HI 9 CRC_HI

5.4.4.6 NHuumanmsauma obmMeHa Nno ceTn, oOOMeH no ceTu

®PyHKUMOHanNbHbIE koAbl onepauuu 80, 81

80 InitEXCHANGE
81 EXCHANGE

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

1 Device XX 1 Device

2 Function 80 2 Function

3 NumBlockLanH]I block_num 3 NumBlockLanHI

4 NumBlockLanLO 0 4 NumBlockLanLO

5 QuantityHlI NOT USE 5 DataQuantityHI

6 QuantityLO NOT USE 6 DataQuantityLO

7 CRC_LO XX 7 ByteQuantity

8 CRC_HI XX 8 1DataHlI

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

oe: «<NOT USE» - npon3BosibHOE 3HaYeHMe.

XX

81
block_num
0
0
quantity
XX

XX

XX

XX

XX

XX
XX
XX
XX
XX
XX

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

13 Write SYS registers

QUERY RESPONSE
3anpoc OtBeT
Field Name RUN PROGRAM Field Name
1 Device XX XX 1 Device
2  |Function 13 13 2  |Function
3 |DataAddressHI |0 0 3 |DataAddressHI
4  |DataAddressLO |xx XX 4  |DataAddressLO
5  |QuantityHI 0 0 5  |QuantityHI
6 |QuantityLO OxFF 0 6 |QuantityLO
7 |CRC LO XX XX 7 |CRC LO
8 |CRC_HI XX XX 8 |CRC _HI
Aapec KomaHpa 3Hau CocTosiHue
DataAddressLO |Command QuantityLO |State
1 PRG_STATUS OxFF RUN
Pexum paboTtbl 0 PROGRAM
2 CHANGE_EN 0 Disable
PaspelieHne nsmeHeHus OxFF Enable
3 LOAD(RAM)
3arpyska nporpammbl
4 SAVE(EEPROM)
CoxpaHeHne B EEPROM
5.4.4.8 YteHue cuCTEMHbIX PperucTpoB
PyHKUMOHaNbHbIA KOA onepauuu 77
77 Read SYS registers
QUERY RESPONSE
3anpoc OTteeTt
Field Name Field Name
1 |Device XX 1 Device XX
2 |Function 77 2 Function 77
3 |DataAddressHI 0 3 |QuantityByte |04
4 |DataAddressLO XX 4 DataHI
5 |QuantityHlI 0 5 DataLO
6 |QuantityLO 2 6  |DataHI
7 |CRC LO XX 7 DatalLO
8 |CRC_HI XX 8 |CRC_LO
9 |CRC HI
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6 OnepaTuBHOE ynpaBrneHue
6.1 dnemMeHTbl onepaTMBHOro ynpaBreHus

Ons nyywero HabnogeHUs 1 ynpaBneHus TEXHONOrM4ecknm npoweccom koHtponnep MAK-51 o6opynosaH
aKTMBHOW 4YeTblpexpaspsgHon LmMdgpoBon vHaukaumen. Ona oTobpaxeHus n3MepsieMon BENUYUHBLI MCNOMb3yeTcs
ancnnen NMAPAMETP, 3agaHHoi touku - gucnnen 3ABOAHHA, sHaveHns ynpaBnsiowero Bo3aencTsums - aucnnen
BUXIA. JlvmueBass naHenb KOHTpoOMnepa COOEPXUT HeobXoanMoe KOMMYEeCTBO KraBul OBCMyXuBaHWS U
CUrHanu3auUMOHHbIX CBETOANOAHBLIX UHANKATOPOB AN pasnuyHbIX CTATyCHbIX PEXMMOB U CUrHanoB. BHelwwHun Bug
NMLEBON NaHenu 1 aNeMeHToB onepaTUBHOro ynpasneHus koHTponnepa MUK-51 npusegeH Ha puc. 6.1.

HasHaueHuns1 anemeHTOB onepaTMBHOro ynpaeneHus koHTponnepa MWK-51 — gucnnees, cBeToaMoOHbIX
MHOMKaATOPOB M KnaBuLl NpuBeaeHo B pasgenax 6.1.1-6.1.3.

2D MIKPOA MIK-5 AAHMICROL MIC-51

J Ne

LACAk VK b2 &2
‘- ‘l' ‘;:: i ‘- ‘l' 4 '::i.‘
B — @ —E — —_—
3ABOAHHA BUXIO SP. OUT.
' e T = - SADAHWE — BbIXOA
«Bbixoa»

Per Mpr Iug Bx Bux Mpm OW O
/o f 1 ] Il T

Cwmaropyr | [ Xnaznun |
NHONKaTopPbI Knasvwv

PucyHok 6.1 - SriemeHmb! ofiepamusHo20 yrpaeneHust

6.1.1 HasHauyeHue gucnrneeB NULEBO NaHenun
Oucnnen Oucnnen Oucnnen

UA EN RU HasHayeHnue gucnnes
B pexume PABOTA uHaunumpyeT 3HaveHue BbIOpaHHOW M3mMepsemMon
BENMNYMHBI)PEryNMpyeMOon BENMYMHBI U T.M.
NAPAMETP PV NAPAMETP

B pexume MPOTrPAMMUMPOBAHWME wHouumpyeT HomMep BblOpaHHOro
napameTpa.

B pexvme PABOTA nHouumpyeT 3HadyeHne 3agaHHOW TOYKM BblIOpaHHOro
KOHTypa perynupoBaHWs WM 3HayeHue 3aJaHHOW TOYKM BblOpaHHOro
NporpaMMHOro 3agaTyuka Wnv Apyroe 3HavyeHWe TEeXHOIOrnYeckoro

3ABOAHHA SP 3AO0AHUE napametpa.

B pexvume NMPOMPAMMUPOBAHWE unHauMuupyeT 3HadeHue napameTpa
NporpaMMMpoOBaHUS U KOHUTypaLmm.

B pexxvme PABOTA nHouuMpyeT 3HayeHne ynpaBnsiowero BO3AencTBus,

noAaBaemMoro Ha aHaroroBbl UMM MMMNYNbCHBIN BbIXO YCTPOWCTBA UMnu

cuUrHan mnornoXeHUsa WCMOSNTHUTENbHOrO MexaHnsma (B %) BblOpaHHOro

perynatopa. WHauvumpyeT 3HayeHue ynpaBnsloWero BO3AENCTBUS

BUXIA OuT BbIXO[ 3ajaTtyvka BbIOpaHHOW MONb30BaTENbCKOW MNaHenu uHAMKaUMM Wu
ynpasreHusi.

B pexume MNMPOTPAMMWPOBAHWE Ha gaHHbIM gucnnen BbIBOOATCSA
3HaYeHus1 BCMIOMOraTesibHbIX MapameTpoB.

B pexume PABOTA nHanumpyeT Homep BblIOpaHHOro kaHana perynsaropa,
NporpaMMHOro 3agatynka, HoMep NoNb30BaTENbCKOW NaHEeNN.

KAHAN CHANNEL KAHAT B pexume [MPOIPAMMUWPOBAHWE wuHAMUMpyeT HomMep YpPOBHSA
NporpaMMMpoBaHUS.



https://lizantan.com/shop/kontroller-mikroprocessornyy-mik-51

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

40

6.1.2 Ha3sHauyeHue cBeTOANOAHLIX MHAUKATOPOB

Unaukatop | UHaukatop| WUHAukaTop
UA EN RU HasHayeHue uHgukaTopa
Ceetutcq, ecnu BblbpaHa rnaHenb UHOUKauuu U yrnpaeneHusi
peeynamopom (PID(60), PID_CAS(61), PID_IMP(62), D_PID(95) unu
D_PID_1(96)).
Per Reg Per n
epeknioyeHne Homepa perynatopa OCYLIEeCTBRSeTCA C MOMOLLbIO
knasuw “NekHT* 1 “NekH!“. MakcumansHoe KOnMYecTBO perynsTopoB
3aaeTcs npy NporpaMMmMpoBaHUN.
Ceetutcs, ecnu BblbpaHa mnaHenb UHOUKaUUU . U yrpaseneHusi
npoepaMMHbIM  3a0amyukoMm  (m.e. _ byHKUUOHarbHbiM  6710KOM
MNpr Prg Mpr TM_PRG(57)).
MepeknioyeHne HoMepa MpOrpamMMHOro 3agaTyuka OCyLLEeCTBMSETCS C
nomoLbto knaemw “NekH ™ 1 “NekH{ .«
Csetutcs, ecnu BblbpaHa ronb308ameribckas naHesns UHOUKauuu U
. yrnpaesneHus. WHdopmaums " ynpaeneHue onpegenstoTcs
1371 Disp WUnp
nonb3oBaTeneM npu nporpaMmMupoBaHnM B YHKUMOHanNbLHOM 6roke
USER(63).
CseTtutcs, ecnu BbibpaHa JiaHerb UHOUKayuu 8x0008 yHKLMOHAambHbIX
Bx In Bx
OroKOB.
Bux out Bbix CseTuTtcs, ecnu BblbpaHa naHesis UuHOUKayuu 8b1x0008 PyHKLIMOHAIbHbIX
6roKoB.
Cetutcs, ecnu BblOpaHa maHeslb UHOUKauuu U pedakmuposaHus
Mpm Prm Mpm
rnapamempo8 pyHKLIMOHarbHbIX BNTOKOB. (CM. Takke n.7.2.1.4).
CseTtutca Tonbko B pexvme NPOMPAMMUPOBAHWME, ecnin cywecTteyeT
oT Err oT cucTemHbin unu  nporpammupyembin OTKA3 (cm. pasgen 7.2.1.7 —
KoHTpornb 0Tka30B):
. Ceetutca B pexume [NPOTPAMMUPOBAHWE u muraet B pexume
owl Fail ouwl
PABOTA npu Hanu4uv owmboK NnporpaMmmMmnpoBaHns.
> > > CeeTurcsi;€Cnv NporpamMMHbIv 3agaTyuK HaxoauTcs B pexume "paboTta”.
I I I CBeTuTCH, €CRAM 'MPOrpaMMHbIA  3a4aTyMK HaxoOWTCA B peEXUME
"oxxnpgaHune" unm "octaHos".
. . . CBeTunTCH, €Cnv nporpammHbIN 3agaTymk Haxoautcs B pexume "crton”
unu "KoHew nporpaMmbl”.
KY Cas KY CBetuTcs (B 3aBMCUMMOCTM OT BbIOpAHHOW CTPYKTYpbl perynsitopa), ecnu
perynaTop HaxoauTCcs B KACKafHOM PEXUME ynpaBneHus.
ny Loc ny CBeTuTCcH, ecnu perynstop HaxoouTCcs B JIOKaNbHOM  pexume
yrApaBreHus.
CBeTtuTCs, ecnv perynatop HaxoauTCs B PYYHOM pexvMe yrnpaBneHus, un
PY Man PY HEe CBeTUTCSH, eCnu perynaTop HaxoAMTCA B aBTOMATMYECKOM pexume
ynpasneHusi.
cy Tre cy CBeTI/.ITCﬂ, €CIN perynsaTop HaxoauTCs B Crnesiem pexume yrnpasneHus
(tracking).
PB Run PB Csetutcs, ecnu koHTpornep MUK-51 Haxogutcs B pexxume PABOTA
ne Pr np Ceetutca, ecnu koHTpormep MWK-51 Haxogutca B pexume
9 NMPOrPAMMUVPOBAHVIE.
IH Lan WH (|\:/|BV;I?MET, €Crnn NpoucxXoauT nepefada AaHHbIX No MHTepdencHoMy KaHany
A (avcnnen | AC(display | A /(avcnnen | CBeTuTcs, €cnu 3HayYeHWe BbIOPAHHON U3MEPSIEMON  BENIUYUHDI
NMAPAMETP) PV) MAPAMETP) | npeBblwaeT 3Ha4YeHWe yCTaBku curHanusauum otknoHeHns MAX.
V (aucnnen | V¥ (display,| ¥ (aucnnen | CBetutcs, ecnv 3HavyeHUe BbiGpaHHOW M3MepsieMON BENUYUHBLI MEHbLUE
NMAPAMETPR) PV) MNMAPAMETP) | 3Ha4eHusi ycTaBku curHanusaumnm otkrnoHeHms MIN.
A (avcnnen |bA (displdy | A (ancnnei CeToguoaHbIi nHaukaTop coctosiHust kmoda BOJIbLUE umnynbcHoro
UNN TPEXMNO3NLMOHHOTO perynatopa. CBETUTCA Npu BKITHIOYEHHOM Krlloye
BUX1A) OuT) BbIXOn)
BONbLIE.
Y (ucnen | ¥ (Giplay | ¥ (uemen | CIETOMOAE Warer cociomus nove NERRIE smoymeior
BUXIL) ouT) BbIXOA) P H perynsitopa. P

MEHbLLE.

LIZANTAN.COM
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6.1.3 HasHa4yeHue knasuwl

KnaBuwin KnaBuwn KnaBuwn
—_— | Y= | T/ 5 HasHayeHue knaBuwiun

UA EN RU
B pexvme PABOTA c nomowblo [OaHHOW KNaBWlW OCYLLECTBNAETCHA
nepekntoyeHne naHenen pexXMmoB UHOMKaUUM  0B03HAYEHHbIX
CBETOANOAHBIMW  MHOMKATOPaMK, pPacrofioXeHHbIMW  MO4  AUChneem
3ABOAHHA. Kaxpgoe Haxatve «knasuwm MEHKO  npuBogut K
NepekrnioYeHnto Ha cneayowmi cnpaea nHAnMKaTop (M T.4. NO Kpyry) - CMm.
puc. 6.2:

o [t¥] o [v¥] o [¥]

Metto Menu MeHto Per Mpr g Bx Bux Mpm oW QT

O 0 3 T3 O3 O3

PucyHok 6.2 - [Nopsidok nepekrtodeHuUss UHOUKamopos pexumos

B pexume TPOMPAMMUPOBAHWE _paaHHas « kmaBulM - BbIMNOMHAET

PYHKLMIO OTMEHbI BbIMONHEHHBIX AEUCTBUIW, Onepauyi.

Knasuwa npegHasHayeHa Ans NOATBEPXAEHWUS BbINOMHAEMbIX AEVCTBUNA,

o [¢] o [¢] o [¢] onepaumMM wn  ana  ukcaumm BBOOUMLIX 8HaveHun. Hanpumep,
noaTBepPXAeHVe Nepexofa 13 aBTOMaTUYECKOro pexrma paboTbl B pexum

py4HOro ynpasneHus n obpatHo; dnkcaLms BBOAA N3MEHEHHOW 3a4aHHOW

TOYKW, NPOABWKEHME MO YPOBHAM NPOrpamMMnpoBaHnS U T.M.

KnaBuwa npegHasHaveHa | OnNA  M3MEHEHWs WHAMLMPYEMOro KaHana

(Bxopa, perynatopa, Lwara \nNporpaMMHOrO 3agaTyuka) B  CTOPOHY

yBenuyenns. B pexmme KoHpUFYPUpPOBAHNS UCMONb3yeTCs ANs HAaCTPOWKM

YCMOBWUIA NepexodoB NPOrpaMMHOro 3agartyumka.

Knasuwa npegHasHayeHa pAns W3MEHeHUs WHOULMPYeMOro KaHamna

(Bxoga, perynatopa, NporpaMMHOr0 3a4aT4MKa) B CTOPOHY YMEHbLUEHUS.

e Kaxpgoe. Haatue KNaBuLLIM Bbl3blBaeT Mepexod perynsatopa u3
aBTOMaTM4ECKOTO  peXMa paboTbl B PeXxuMM PYYHOro ynpaBfieHus U
06paTHO (COBMECTHO,C HaxaTuem knasuwm [&], ona noaTeepkaeHus
o [P/A] o [M/A] o [P/A] BbINOMHEHUS onepauunn nepexoaa).

e Takke, eciau. BblOpaHa naHenb WHAUKAUMW  COCTOSHWSA
NporpaMMHOFO /3afaTuvka, J3TOW  KMaBUWENW MOXHO NepeBecTu
NporpamMMHbI 3a0aTyuK B pexxum "paborta", "oxuganune" unu "cton".
KnaBuwa npefdHasHavyeHa [Ans Bbi30Ba WMHAULMPYEMOro  3Ha4eHus

BBia Enter BeBon

o [NekH 1] | o [Nech 1] | e [Nekn 1]

o [NekH ] | o [Nechl] | e [Nekn ]

e [3aBna.] e [SP] e [3aH.] BHYTPEHHEN 3ajaHHOM TOYKM [Ona  pefakTMpoBaHua  unu - ans
AEPEKNIOYEHNS PEXUMOB 3a4aHHbIX BEMUYNH.
Knaeuwa “"Gonbwe". Tpu KaxgoM  HaxaTuM  3TOWM  KnaBuULLK
o[A] o[A] OCYLLECTBNAETCA YBENUYEHUE 3HaYEeHUM, 3a,uat|H0|7| TOYKW, BbIXOOHOIO
3Hay. o [A] Up 34au. curHama, ynpasreHus (ynpaBnsiowero BOE},EI.GI/IC:I’BI/IH) UNn 3HayeHus
nuameHsieMoro napametpa. lNpu yaepXvBaHWM STOW KIABULLM B HaXaTom
NMONIOXEHMUN YBENMYEHME 3HAYEHUI NPOVCXOANT HEMPEPLIBHO.
KnaBuvwa  "mMeHbwe". Tlpun  KaXgoM  Haxatum  9TOM  Knasuwm
o[V] o[V] . [¥] OCYLLECTBNSIETCS YMEHbLUEHNE 3HAYEHUN, sanayHoﬁ TOYKW, BbIXOAHOIO
3Hau. Down 3hau. CurHana ynpaerneHusi (ynpaBnsiloOWEero BO3AEWCTBUS) WM 3HAYEHUSA

naMeHsieMoro napametpa. lMpy yaepXvBaHWM 3TON KNaBULIKM B HaXaToMm
NONOXEHNN YMEHbLUEHNE 3Ha4YEeHWNI NPOUCXOAUT HENpPepPbIBHO.
BHumaHue! B TekcTe MCNONb3yOTCH YCNOBHbIE 0603HAa4€HUA COrnacHoO nepeaHen NaHeny Ha yKpanHCKOM
asbike (UA)

N3meHeHue  3Ha4YeHNN/BbIBOAMBIX Ha pasnuyHble gucnnen (umdpoBble MHAMKATOPbLI) NpeacTaBneHo Ha
pucyHke 6.3:

Lucnnen —_— = =
MAPAMETP, _,[f 1 f_]

AABEAHHSAS LI 1 1L 11

ManereHUe sHaveHull napaMempos
ApU Haxamuu credyiowux kKnasuLy,

Oucrnei U
a8 makke ux koMBuHayui:

BUXIL -

T OHOKPATHOS HaMATHE AW
HaMATHE C yOepHaHHemM AV —
nakatie ¢ ynepwannen MW+ 3apn, —

Peskiamel
YCKOpEHHOTD
HW3IMEHEHWA

HEKATHE C yOepKaHnemM AV pia

PucyHok 6.3 - 3meHeHue 3Ha4yeHuUl Ha pasiuyvHbIX OUCrIesix
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6.2 OnepaTuBHOEe ynpaBneHue KOHTypamu perynupoBaHus
6.2.1 O6wwme npaBuna

Onsa Toro, 4To6bl BECTV ONepaTMBHOE yrpaBrieHne KOHTYPOM perynmpoBaHus koHTponnep MNK-51 gormxkeH
6biTe NepeBegeH B pexum PABOTA. Tak e gomkHa ObiTb BeibpaHa naHenb MHAMKaLWMKU PerynsitopoB — CBETUTCS
nHamkaTop PET.

B KoHTponnepe MOXHO opraHu3oBaTb [0 9 KOHTYPOB perynupoBaHusi, OQHAKO B YAaCTHOM Criyvae 4mcrno
KOHTYPOB MOXET ObITb MeHbLLE (BNOTb O OAHOIO).

OnepaTvBHOE ynpaBneHve BedeTcsa Mo m3bmpaTenbHOMY MPUMHLMMY: BbiIOMpaeTcs HOMep KOHTypa v Ans
Hero KOHTPONUPYIOTCS M U3MEHSIIOTCS PeXMMbl, NapameTpbl U CurHanbl. VicknioveHne cocTtaBnseT nullb KOHTPOSb
OLUNOOK, KOTOPbIV BEAETCS ANs BCEr0o KOHTPOIIepa B LieNoM.

6.2.2 JluueBasi naHenb

JlnueBasa naHenb nNpegHa3HayeHa AN onepaTUBHOIO YNpaBneHns KOHTypaMu PERYMPOBaHUSA U COOEPXUT
Heo6XxoaMMble CBETOANOAHBIE, LMMPOBbLIE MHAMKATOPLI 1 KNaBnaTypy.

JlnueBasa naHenb koHTpornnepa MUK-51 B pexume onepatMBHOro ynpapfleHNA KOHTypamMu perynMpoBaHus
npeacrasneHa Ha puc.6.4.

Tekvyiuee Howmep koHTypa nnu
et 4/ MIKPOA MIK-51 \ omep perynsiTopa

NAPAMETP Ne Ok
ﬁ:r)gnwlfgyeamoro / \ Ony VHonkaTopbl pexxnmos

P P Opy ynpaeneHus
3HaveHne 3ABOAHHS BkntoyeHune knoda BOJIbLIE
3ajaHHON / ;_\ of- MMMYNbCHOIO perynsitopa
N rn

ToHim </ @mH 3HayeHne BbIXOAHOMO
Wnamkatop PEM Per Mor b Bx Bax Mow ow OT curHana perynsitopa

(Manenb

perynsitopos) 0 @)

Knaswum @ (9 C@ @

PucyHOK 6.4 - Jluuesas naHesib 8 pexXume oriepamusHO20 ynpaserieHUs KoOoHmypamu pecyrnuposaHus

Bknitouenune kntoya MEHbLLE
J MMMNYIbCHOMO perynsitopa

OpHopaspsagHbi gvcnnen "Ne*.— KOHTyp - Noka3biBaeT HOMEP KOHTypa perynsaropa, ¢ KoTopbim paboTtaet
onepaTop.

Ha yveTbipexpaspsaaHbii guennen NMAPAMETP BbiBoAUTCS Tekyllee 3Ha4YeHue perynupyemoro napameTrpa.
[Ba cBeTtoauoaHbix MHOUKATopa V' W A B 3TOWM rpynne CUrHanuaupyoT o cpabaTbiBaHWM CUrHanu3auum Bbixoaa
WHAMLMPYEMOro napameTpa 3a yCTaBku "MeHbLue" unm "6onsie”.

Ha yeTtbipexpa3psagHein ancnnent SABAAHHA BeiBogNTCS TEkyLlee 3Ha4YeHNe 3a4aHHON TOYKMU.

Ha TtpexpaspsagHein gucnnen BWXIO BbiBOAWTCA 3HayeHMe curHana Ha Bbixoge perynsatopa. [esa
cBeToauodlbix MHAvkatopa ¥ M A B 3TOW rpynne CUrHanmu3upywT O cpabaTbiBaHWM BbIXOAOB WMMYNbCHOIO
perynaTopa B HanpasneAnu "mMeHbLue" nnu "éonbLue”.

YeTblpe CBETOAMOOHBIX MHAUKATOPA «PEXNM YNPaBreHUs» ykasblBatoT, B KAKOM pexunmMe paboTaeT KOHTYp:
KY — kackagHoe ynpaBerneHue,
JTY — nokanbHoe ynpaBneHue,
PY — pyyHoe ynpaBneHue,
CY - cnegsiee ynpasneHue.

Jlnuesas naHenb MMeeT 8 KNaBuLL, C MOMOLLbLIO KOTOPLIX BeJETCs OnepaTUBHOE YNpaBneHWe KOHTypamu
perynvmpoBaHus.
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6.2.3 U3meHeHMe pexxuMOB paboyero ypoBHS, YPOBHM 3aLUTbl paboyero ypoBHS

Ha paboyem ypoBHe BO3MOXHO M3MEHeHWe pexuma paboTbl perynstopa — ocyLecTBrneHne nepexoda us
aBTOMAaTM4eCKOro pexuma ynpasneHus (kackagHoli — KY 1 nokanbHbin - J1Y) B py4Hon pexum ynpasneHus (PY) u
o6paTHO, OCYLLECTBNATbL U3MEHEHNE 3HAYEeHNS 3a4aHHOM TOYKU, U3MEHATb 3HaYEHWe ynpaBnsioLwWwero BO3AenNCcTBus
(B py4HOM pexume yrnpaBneHus perynsaTopom).

ViMeeTcs ypoBeHb 3alnThbl NS U3MEHEHUS] PEXMMOB paboTbl paboyero ypoBHs.
6.2.3.1 U3meHeHMue pexuma paboTbl perynsitopa

B perynatopax, ucnonb3dyembix B KoHTponnepe MWUK-51, nmeetca Tpu pexmma paboTbl ynpasneHus
0BbLEKTOM perynnpoBaHus:

® aBTOMaTUYECKNI pexnmM paboTbl, KOTOPbIA COCTOUT U3 PEXNMOB:
- KackagHbln pexum ynpasneHus - KY
- fioKasbHbIA peXuM ynpasneHus - J1Y

® pYYHOI pexum paboThbl - PY.

Pexum paboTbl perynatopa - aBTOMATUYECKUN (KackadHblA, FOKanbHbIM) WAM  PYyYHOW ABRSeTCA
3arnomMuHaemMbiM cocmosiHueM. [locne BKMIOYEHWS NUTaHUS PerynaTtop HaxoAUTEs B TOM /pexume, B KOTOPOM OH
HaxoAuNcsa Ha MOMEHT OTKITIOYEHUS.

KackagHbin pexum paboTbl perynsitopa BbibupaeTcs npy COOTBETCTBYRLEA KOHUrypauuu CTPYKTYpbl
dyHKUMOHanbHoro 6roka BeIGpaHHOroO perynatopa.

Bonee nogpobHo 6mbnunoTeka u onucaHwe yHKLMOHANbHbLIX GROKOB, NPeacTaBneHbl B PyKOBOACTBE MO
akcnnyatauun NPMK.421457.005 P32.

Bbibop pexuma ynpaenenus: pydqHon PY, nokanbHbin JIY, kackagHbin KY ocyliecTBnseTcs Haxatuem
knasuwu [P/A] Ha nuUeBoOM naHenu perynatopa c nocrneaylowmM Haxatuem knasvwm [¢']. MNepexoq us py4yHoro
pexuma ynpasnexHns PY B kackagHbii KY 6nokvpoBaH, # BOSMOXEH TOJSIbKO nocrne Bbibopa NoKanbHOro pexvma
ynpasnexus JTY. Brniok-cxema uaMeHeHus pexxvuMoB paboTbl ApeacTaBneHa Ha puc.6.5.

KackagHbin pexvm
ynpasneHus
(MHavkaTop KY)

Asmomamuyeckuti Py4Ho# pexum
peaynsamopa (MngukaTop PY)

JNokanbHbLIN peXxum
ynpaBneHus
(WHpukaTop JTY)

Ha 6rnok-cxeme yka3aHbl
B03MOXHbIE HarnpaseHus
U3MEHEHUSs pexumos pabomel

1
1
! :
! 1
! 1
! 1
1
1 1
| 1
| 1
! :
1
I pexum pabomsi | ynpagneHus
1
1
1 1
| 1
| 1
| 1
! i
! 1
! 1
! 1
1
! :

PucyHok 6.5 — briok-cxema UsMeHeHUs pexxumos pabomai

Bbibop pexuma yrnpasneHus ConpoBOXAAETCS CBEYEHMEM COOTBETCTBYHOLLErO CBETOAMOAHOIO MHANKaTopa
Ha nuueBon naHenu npubopa:

- B KackagHOM pexume ceetutcs nHavkatop KY,
- B JIOKanbHOM pexume cBeTutcst nHaukatop JY,
- BIpPY4HOM pexume cBeTuTcsa niaukatop PY.
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6.2.3.2 ABTOMATM4YeCKUM KacKaAHbIA UK JIOKaNbHbIA PEXUM paboThbl perynsatopos
Mepexop Ha py4yHOI peXXUm paboThbl

ABTOMaTHyeckum e B aBTOMaTMyecKkoMm KackagHOM WMWM NOKanbHOM pexume paboTbl perynaTop ynpasnset

KackaaHbIA unu OObEKTOM  perynupoBaHWsi  COrMacHO  BbIOpaHHOTO  3akOoHa  perynupoBaHus U C
nokKanbHbIN COOTBETCTBYIOLMMU HACTPOMKaMu Nonb3oBaTers.

pexum paboThbl

e B aBTOMaTM4YECKOM pEXMME paﬁOTbI mHgvkaTop PY Ha nyueBoKr naHenu norawleH. CeeTutcs

O PY oavH u3 mHaukatopoB JY wnun KY, B cooTBeTCTBMM C BblOpaHHbIM Ha OAHHbIA MOMEHT
pexvMom.

< [P/A] e [Ina nepexoga B pyyHOU PeXuUm ynpaBneHns Heobxoaumo HaxaTb knasuiwy [P/A] Ha
NVLEBON NaHenu perynsropa.

{:} PY e Ingukatop PY Ha nvueBon naHenn Ha4yMHaeT Murathb.

= [¢] e Ecnu onepatop Haxan knasuwy [¢'] B npouecce MuraHus nHiaukatopa PY (npuGnuautensHo
10-15 cekyHn) — NnponsonaeT ghukcayusi 8bibpaHHO20 pexuma v perynsaTop nepenaeTt B pexum

® Py py4Horo ynpaeneHus, uHamkatop PY 6yaet ceetuTbesa — Yto ByaeT B AanbHenweM ykasbiBaTb

Ha py4HOW pexum paboThbl.

YpoeeHb e Ecnu onepaTtop He nodmeepxdaem cBOUX AENCTBUI HaxaTvem knasuwun [¢'], To AaHHbIe
3awumsl OENCTBMSA  onepaTopa BOCMPUHMMAOTCS KakK. HEBEpPHOE [OeWCTBME WM CryyaniHoe
nepekniYyeHne pexuma paboTsbl.
e JTO ¥ NpeacTaBnsieT ypoeeHb 3aujumbl OT CIyYalHOFO NepeknoYeHns pexuma paboThbl,
unHaukatop PY nepecrtaHeT muratb M NOFACHET, a pPerynatop ocTaHeTcs B aBTOMaTU4YECKOM
pexume ynpaBneHus — KackagHoOM My NoKafbHOM.

6.2.3.3 Py4HoOI pexxuM paboTbl perynsitopoB

Mepexon Ha aBTOMaTU4YECKUI NOKaNbHbIN PeXUM PaGoTbi

Py4yHou pexum e B py4yHOM pexume paBoTbl onepaTop C NMUEBOW NaHenu ¢ NoMoLUbio knasuw [A] “6onblue”
pa6oTbl n [V] “meHble”, ynpaBnseT BbIXOAOM perynatopa, Tem cambiM opmupyeT 3HayveHue
ynpaBsnsoLero BO3AENCTBIUs,, N0AaBaEMOE Ha UCTIONHUTENbHBIN MEXaHWU3M.
8 Ky
ny e Nngukatop PY Haamueson naHenu ceetutcs. MHankatopsl KY n J1Y He cBeTaTcs.
® ry
= [P/A] e [Ina nepexoda B aBTOMaTUYECKUIA JIOKa/lbHbIU PEXUM yrpaBneHus Heobxoaumo 0eaxob!

HaxaTb knasully [P/A] Ha nuueBol naHenu perynaTopa.

KY o MnankatopdlY Ha nvueBoi naHenu HayMHaeT MuraTb, cru onepaTtop Haxan knasuwy [¢']
ny B npouecce muraHusa uHavkatopa JY (npubnuautenbHo 10-15 cekyHa) — npowusongeT
PY ¢ukcayus 8bIbpaHHO20 pexuma W Pperynatop nepevaeTr B PEXMM aBTOMaTU4ECKOro
JI0Ka/1bHO20 YNpaBneHus.
= [¢]
O KY e VHavnkatop PY noracHeT n 3aceBetutcst uHgukatop JIY — uto OygeT B AanbHenem
[ ) ny yka3blBaTb Ha aBTOMaTUYECKUIA JIOKasIbHbIU PEXUM paboThbl.

O py

e Ecnu onepatop He nodmeepxdaem CBOUX AeNCTBMI HaxaTuem knasuwm [¢'], To oaHHbIe
YpoeeHsb OENCTBUSA onepaTopa BOCMNPUHMMAOTCA KaKk HeBepHoe [deWCcTBMEe unu  cryvanHoe
3awumsl flepeknioyeHre pexuma paboTsbl.

e OTO M NpeacTaBnsieT yposeHb 3aujumbl OT CRy4YaWHOro MEepeKoYeHUs pexnMa paboThbl,

nhaukaTop JY nepecrtaHeT muratb M MOracHET, a PErynsTtop OCTaHETCH B PyYHOM pexunme

ynpaBneHus.
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6.2.3.4 ABTOMATM4YE€CKUM NIOKaNbHbIN peXUM paboTbl perynaTopoB
Mepexon Ha aBTOMaTU4YECKUI KacKagHbIN peXum paboTbl.

ABTOMaTHyeckum e B aBToMaTMyeckom nokanbHOM pexume paboTbl perynatop ynpaBndeT OObLEeKToM

NoKanbHbIN perynupoBaHnsi COrnacHo BbIGpaHHOrO 3akoHa perynvpoBaHus U C COOTBETCTBYHOLLMMU
pexXum paboThbl HacTpovikamu nornb3oBaTens.
O ky
® ny e ingukatop JY Ha nuuesBon naHenu ceetutca. MHgukaTtopbl PY 1 KY He cBeTaTCA.
Ovry
= [P/A] e [Ins nepexofda B aBTOMAaTUYECKUIN KackaOHbIU PEXVM yrnpaBneHus Heobxoommo mpuxobi
HaxaTb knasuwwy [P/A] Ha nuueBon naHenu perynaTopa.
? KY e Muaukatop KY Ha nuueBoii naHeny HaunmHaeT MuraTb, ecnv orepatop Haxan knasuwy [¢'] B
ny npouecce muranua nHavkatopa KY (npubnuantensHo 10-15 cekyHa) —apounsonget gukcayusi
O py 8bIbpaHHO20 pexuma W perynatop nepenger B pexudm aBTOMATUYECKOro KackadHo20
ynpasneHus.
= [¢]
@ kv e VHankatop J1Y noracHeT u 3acsetutca wuHaumkatop KYn— 410 Oyaetr B ganbHenwem
O ny yKasblBaTb Ha aBTOMaTUYECKNA KackaOHbIl pexvM paboThbl.

O pry

e Ecnu onepatop He nodmeepxdaem cBOUX AeNCTBMI HaxaTvem knasuwm [¢'], To AaHHble
YpoeeHb OENCTBUSA onepaTopa BOCMNPUHMMAKTCA Kak HEBEpHOe [JeWCTBMEe unu  criydanHoe
3awjumel nepeknioYeHne pexmma paboTbl.

e OTO M NpeacTaBnsaeT ypoBeHb 3aujumbl OT Cry4YalHOro MepekrnioyeHns pexnmMa paboThbl,

nnaukatop KY nepecrtaHeT muraTb U noracHeT;.a perynsartop OocCTaHeTCs B aBTOMaTU4YECKOM

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

Ons Toro, 4ToObl M3MEHUTL 3aflaHHYIO TOUKY KOHTYpa perynupoBaHust koHTponnep MNK-51 gorxkeH 6biTb
nepeseneH B pexum PABOTA. Tak xe JomkHa ObiTb BbiOpaHa MaHemnb WMHAWMKAUMW PEerynsitopoB — CBETUTCS
uwHaukatop PEl. Ha gucnneir MAPAMETP BbiBOAUTCA 3HaYyeHWEe W3MEpSieMOV BeNUYUMHbI, a Ha Aucnnen
3ABOAHHSA — 3HayeHne 3agaHHON TOYKN.

B perynsitope nmeeTtcst 3agaHHasi Todka, UCNoMb3yeMas TOMbKO B aBTOMaTUYECKOM PEXMME YrpaBrieHus.
Mo oTHOLWEHMIO K PyHKLMOHaNbHOMY GIOKY perynupoBaHns 3agaHHasi Touka perynsatopa MOXeT ObiTb BHYTPEHHEN
U BHELLHEN.

BHyTpeHHsAs1 3agaHHas To4YKa U3MEHsIeTCa C NUUEBON naHenu npubopa. 3HayeHue BHYTPEHHEN 3adaHHOoN
TOYKN ABMAETCA 3arnoMuHaeMmbiM 3HayeHueM. locne BKMHYEHUS MUTaHUS perynatop HauvMHaeT paboTty ¢ Tem
3Ha4YeHneM 1 ¢ TeM BUAOM 3aaHHOW TOYKWU, KOTOPOE ObIfNo HA MOMEHT OTKMOYEHMS.

BHelwHAa 3apaHHas Toyka perynstopa MOXeT 3adaBaTtbCsl, Hanpumep, C BHELLHEro aHamoroBoro BxoAa
unn cpopmmpoBaTbCca ApyrM yHKUMOHaNbHbIM 6nokom. Mpu BbIbBpaHHOM Buae 3agaHHOM ToYku kaknBHELLHAA
BO3MOXEH TONbKO ee koHTponb Ha aucnnee 3ABOAHHSA, naveHnts ee 3HavyeHve C JIMEBON NAHeENW perynatopa

HEBO3MOXHO.
BHYTPEHHAA (NOKANbHAA)
3apaHHasA Touvka
BHELUHAA
(AUCTAHLUUOHHASA) Bbixod BHYTpeHHEro 3agaryvka
3ajaHHas Touka 3aeg /
Hanp. Bxog Al2 AY
BXOA4HOW cuUrHan

3Ha4eHue 3agaHHOM TOUYKU
3apaHue perynsitopy

PucyHok 6.6 — briok-cxema ¢hopmuposaHusi sHympeHHel unu eHewHel 3adaHHOU MOYKU

Mpouenypa n3MeHeHUs 3Ha4eHUs1 BHYTPEeHHEN 3aAaHHOMN TOUYKH

e [1pn BbIbpaHHOM perynaTope BbiOpaTb COOTBETCTBYIOLMUA PEXUM MHONKALMN U3MEHEHUS
3a1aHHON TOMKMN.

& [3aBa] o [N n3aMeHeHUsi 3Ha4YeHUs1 BHYTPEHHeN (NnokanbHOM) 3a4aHHOM TOYKM HEOOX0AUMO HaxaTb
knasuwy [3aBa].

e Ha nuueBon naHenn HauyuHaeT mwuratb gucnnen 3ABOAHHA. Ha panHHom stane npwm

015.0 |[< murarowem gucnnee SABOAHHSA BO3MOXHO M3MeEHEHWe 3HayeHUs1 BHYTPEHHEW 3agaHHOM
TOYKM.
= [A] e C nuvueBoW NaHenu c nomolubio knasu [A] “Gonbwe” n [V] “MeHblue”, yCTaHOBUTb
e [V] HeoOXoaAMMOE 3HayeHWe BHYTPEHHEW 3afaHHOW TOYKW, WHOMUMPYEMOW Ha gucnnee
3ABOAHHA.

e \Ecrnin onepatop Haxan knasuwy [¢'] B npouecce muraHus aucrines 3ABOAHHSA
= [d] (npubnuantensHo 10-15 cekyHA) - perynatop nepengeTr Ha PeXum ynpaerieHUst ¢ HOBbIM
3HAYEHNEM BHYTPEHHEN 3aaHHOW TOYKM.

YpoeeHb e Ecnin onepaTop He nodmeepxxdaem CBOUX AeWCTBUI HaxaTuem knaeuwm [¢] B npouecce
3awumsi Muranuns nngukatopa 1Y (npubnuantensHo 10-15 cekyHa), TO AaHHbIE AeUCTBUSA onepaTopa
BOCMPVHUMAIOTCS KaKk HEBEPHOE AENCTBUE UMW CINyYaHOE U3MEHEHMWE 3HAYEHUS.

e OTO 1 NpeacTaBnseT ypo8eHb 3awjuma! OT CIy4aHOro N3MEeHeHNs1 3Ha4YeHUs BHYTPEHHEro
3agaHus, nigukaTtop JIY nepectaHeT muratb M HaYHET CBETUTLCH, a PerynsaTtop BepHeTCH B
paboTy C NPEXHUM 3HAYEHNEM BHYTPEHHEWN (NTOKarnbHOW) 3aAaHHOM TOYKMU.

MpumeyaHue. Mpu M3MEHEHUN 3a4aHHOM TOYKU perynsitopa AeACTBYHT PEXUMbI YCKOPEHHOTO U3MEHEHNS
3Ha4YeHu — cMm. puc.6.3.
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6.2.5 UN3meHeHMe 3Ha4YeHUs yNpaBnslowWero Bo3fencTBus

o [1nN51 3MEeHeHMs 3HaYeHNs ynpaBnsioLwero BO3AeNCTBUS PerynsaTop AOMKeH HaxoauTbes B
PYYHOM pexume ynpasreHus. Ecnu perynatop HaxoguWTcs B aBTOMaTUYECKOM pexunme, ero

® ry HeobXoAMMO NepeBeCTU B PYYHOW PeXnM ynpaeneHns — cm. pasgen 6.4.1. MHgvkatop PY Ha
NVLEeBON NaHenu ceBeTUTCA. BuibpaH pyqHOW pexum ynpasneHus.

= [A] e B pyyHoMm pexume paboTbl onepaTtop C NMUEBOM MaHenu ¢ nomollbio knaeuw [A]
= [V] “oonbwe” n [V] “MeHblle”, ynpaBnsieT BbIXOAOM perynatopa, TEM camMbiM chopmupyeT
3HayYeHWe ynpaBnsloLWEero BO3eNCTBUSA, NOAABAEMOE Ha NCMONHUTENbHbIA MEXaHN3M Yepes
kntoun BOJNbLIE-MEHBLUE unu aHanoroBbivi BbIXo4, B 3aBUCUMOCTM OT BblGpaHHOro Tuna
perynsitopa (CM. napamMeTpbl COOTBETCTBYHOLLErO DYHKLMOHaNsHoro®noka perynmposaHms).

BuUXig
200 e 3HayeHMe BbIxogHOro curHana B % (B 3aBMCMMOCTM OT BblGpPaHHOW, CTPYKTYpbI
perynsaTtopa) nHguumpyeTtcs 3HadeHve Ha aucninee BUXIA:

- BbIXO[QHOrO aHarnoroBoro curHana,
- 3Ha4yeHne BblaaBaeMon MOLLIHOCTU Ha BbixogHble kv BOJIbLLIE-MEHBLLLE,
- BHELLHWI cUrHan nonoXeHus mexaHuama.

o [Ipn U3MEeHeHUN 3HaAYeHUs YyNpaBnSAoLLEro BO3AENCTBUS Nocrne NepBoro Haxatus noboun
n3 knasuw [A] “6onbwe” nnu [V] “meHbwe” HaumHaeT murate aucnnen BUXIA, nubo
cBeToanoaHble uHamkatopbl A unn Y, ykasbiBag-TeM CaMbiM.ONEpaTopy Kakon napameTp
(cvrHan) B A4aHHbIE MOMEHT M3MEHSIeTCA.

e [locne OKOHYaHUSA W3MEHEHUS 3HAYEHWS YMPaBMSAOLLENO0 BO3OEWCTBUSA, MO OTMyCKaHUU
knaBuw [A] “Oonbwe” nnu [VY] “meHblie” nowuctedeHun 3-4 cekyHn aucnnen BUXIA
nepecrtaeT MuraTb, a 3HayeHne BbiIxoga PMKCMpyeTCHa B 9HEProHe3aBUCUMON NaMsTH.

MpumeyaHue. Mpu M3MEeHEHWM YNPaBNSOLLErO BO3AEUCTBUS. PENYNATOpa AENCTBYIOT PEXMMbI YCKOPEHHOIo
N3MEHEeHUs 3Ha4YeHn — cm. puc.6.3.
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6.3 OnepaTuBHOEe ynpaBneHne NporpaMMHbIMU 3agaTYMKamMm
6.3.1 OOwue npaBuna

[na Toro, 4tobbl BeCcTM onepaTMBHOE YNpaBneHWe MporpamMmMmHbIMK 3adaTynkamu KoHTponnep MUK-51
formnxeH 6biTb nepesefeH B pexum PABOTA. Tak xe gormxkHa 6biTb BbibpaHa naHenb MHAWKaLMWM NPOrpamMHoOro 3a
fatduka — ceetutcs nHamkaTop MPI.

B koHTponnepe MoXHO opraHm3osaTb OT 0 40 9 NporpaMMHbIX 3a4aTYMKOB.

OnepaTvBHOE ynpasreHue BedeTcA No m3bvpaTtenbHOMY NpuHUMMY: BblibMpaeTca HOMeEp W AnA Hero
KOHTPOMUPYIOTCA M M3MEHSIOTCA HOMEpa LLaroB 3agartyuka.

6.3.2 JluueBasi naHenb

JlnueBasa naHenb nNpegHa3HayeHa AN onepaTMBHOIO yrnpaBneHuUs KOHTYpaMu perynmpoBaHusu CoaepxuT
Heo6XxoaVMble CBETOANOAHBIE, LMMPOBbLIE MHAMKATOPLI 1 KNaBnaTypy.

JInuesas naHenb koHTponnepa MUK-51 B pexume onepaTtMBHOro yrnpasrneHUs KOHTYpamu perynnpoBaHus
npencrasneHa Ha puc.6.7.

Wnaukatop

[Tpr(MaHenb
ApOorpamMmMHbIX
3a4aTyMKoB)

Homep nporpammHoro
3agarymka

MHuaunkaTopbl
pexXnmoB
TekyLiee 3Ha4yeHue yrnpaBneHus
Ha BbIxode 6roka

Out ma Bx Bux Nz O or
[ - B — =] ‘=’

O
HO0e

/

/

Bpems ncnonHexus '

wara nporpaMmmMmHoro
3agatyuka

Homep Knasuwwnm
MCMOSHAEMOro Lwara
nporpaMmMHoro
3agaTuvka

PucyHok 6.7 - Jluyesasi naHesb 8 pPexxume orepamusHoO20 yrpassieHus npo2pamMmHbiM 3adamyukom

OpHopaspsagHbii gucnneiis"Ne*,—-RokasbiBaeT HOMEpP MPOrpaMMHOro 3aJaTyuka, C KOTopbiM paboTaeTt
onepaTop.

Ha uvetbipexpaspsagnbii._avcnnen [TAPAMETP BbiBoOuTCA Tekyllee 3HaYyeHWe MogaBaeMOe Ha BbIXO4
nporpamMMHOro 3agaTyumka.
Ha uJeTtbipexpaspsgHbih gucnnen 3ABOAHHSA BeiBoguTCS Bpems [0 OKOHYaHWst TeKyllero Liara
nporpammbl.
Ha TpexpaspsagHbin aucnnen BUXIO Tekywni war nporpaMMHOro 3agaTtyvka
Tpy cBETOOUOOHBIX MHOMKATOPA YKa3blBaKOT, B KAKOM COCTOSIHUM paboTaeT KOHTYp:
p< nporpamMMHBIv 3a4aTyuk B pexume «paboTtay,
i — nporpaMMHbIA 3a4aTyuK B pexnmMe «naysay,
[ = MporpaMMHbI 3a4aT4YMK B PEXUME KCTOM».
JlnueBasa naHenbmMeeT 8 KnaBuLl, C MOMOLLBI KOTOPbLIX BEAETCA OnepaTMBHOE yrnpaBlieHMe KOHTypamu
perynmpoBaHusi.
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6.3.3 U3meHeHMe pexxuMoB paboyero ypoBHS, YPOBHM 3aLUTbl paboyero ypoBHS

Ha paboyem YypoBHE BO3MOXHO MW3MEHEHWe pexuma paboTbl («paboTa», «naysay», «CTomy»)  —
OCYLLECTBIEeHVE nepexoaa 13 pexuma pabota B pexumM naysa, U3 pexuma nay3sbl B pexuM CTOM, U3 pexumMa cTon B
pexum paboTa n Hao6opoT.

NmeeTcst ypoBeHb 3almThl AN MBMEHEHMs1 pexumoB. Ecnv onepatop He nodmeepxdaem CBOWX OENCTBUIA
Haxatvem knasuwu [¢], To OaHHble AENCTBUA onepaTopa BOCTMPUHUMAIOTCH Kak HEeBEpHOe [OEeNCTBUE WIn
cny4YaiHoe nepekntoyeHne pexrma paboTbl.

6.3.3.1 3ameHeHUe pexxnma nporpamMmMHbIX 3a4aTYMKOB
B perynsartopax, ncnonssyembix B koHTponnepe MUK-51, nmeetcsa Tpu pexuma
P — pexxum «paboTay,
— pexuM «naysay,
M - pexum «cTony.
Pexum paboTbl MporpaMmHOro 3agartyuka - SABNSeTCa 3arnoMuHaeMbiM cocmosHueM. Flocne BKOYeHUs
NMUTaHWA Perynsatop HaxoAWTCA B TOM PEeXUMe M Ha TOM Xe Lare, B KOTOPOM OH Haxoaurcs Ha MOMEHT

OTKIKO4YeHu4.

Bonee noapobHo 6GmbnmoTeka M onucaHue yHKUMOHANbHbLIX GAOKOB, MPEACTABIEHbl B PYKOBOACTBE MO
akcnnyatauun NMPMK.421457.005 P32.

Bbibop pexvma ynpaeneHus: pabota, naysa, CTon OCyLleCTBNSeTcs Haxatuem knasuwu [P/A] Ha nuueson
naHenu perynsitopa ¢ nocneayroLwmM HaxaTtvem knasuwm [¢].

BbiGop pexxknmMa ynpaeneHusi CONpoBOXAaeTCs CBeYeHeM COOTBETCTBYHOLLEro CBETOANOAHOIO UHAMKaTopa
Ha nuueBoW NaHenu npuéopa:

- B pexume «paboTa» cBeTUTCS MHAMKaTop P,

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

6.3.3.2 NMepexoa mexay pexvmmamu

<= [P/A] e [1na nepexofa B APYroi pexum Heobxoammo HaxaTb knaswwy [P/A] Ha nuueBon naHenwu
perynsitopa.
[ | lMpu 3TOM HaYHeT MUraTb OAMH U3 UHAMKaTopos P, || unu [ |
= [¢] [na nepexogasB:TOT Uil UHON PEXUM HYXHO MPW MUTaHWM COOTBETCTBYHOLLEro MHAMKaTopa

noaTBepanTb ero knasuwen «Beigy.

YpoeeHb e Ecnuonepatop He Haxan knasuwy [¢'] B npouecce mMuraHusi OOHOTO M3 MHOMKATOPOB —
3awumsl puKcayus 8b16paHHO20 pexxuma He Npom3onaer.
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6.3.4 U3meHeHMe Wara NnporpaMMHOro 3agaTyumka

Ons Toro, 4tobbl M3MEHUTL LIAr NporpamMmmHoOro 3agaTtyuka koHTponnep MUK-51 nomkeH GbiTh NepeBeneH
B pexum PABOTA. Tak e gorkHa ObiTb BbibpaHa naHenb WHAMKALMKW NPOrpaMMHOrO 3ajaTtyvMka — CBETMTCS
nHamkatop lMpr. Ha gucnnen BUXIA BbiBoAUTCA HOMEp TeKyLLEero Lara nporpaMMHOro 3agatyuka/

Lar nporpamMmHOro 3sagaTyvka SBNSETCA 3anoMuHaeMbiM 3HadeHueM. [locne BKMIOYEHWS MUTaHUS
NpPOrpaMMHbI 3a4aTymK HauMHaeT paboTy C TOro wara Ha KOTOPOOM ObINO HA MOMEHT OTKIHYEHUS.

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

o [py BbIGPAHHOM COOTBETCTBYIOLLEM PEXUME MHAMKALMWN BbIOpaTh, UHTEPECYIOLLMI HOMEDP
nporpammHoro 3agatyuka(1-9).

< [3aBpa] e [INns n3meHeHns Homepa Liara NporpaMMHOro 3agartyvka HeobXxoAMMO HakaTb KraBuLuy
[3aBa].

e Ha nuueBon naHenu HadnHaeT muratb gucnnen BUXIA. Ha naHHOM 3Tane npu murarowem

avcrinee BUXIO BO3MOXHO MU3MEHEHME 3HAYEHWS BHYTPEHHEN 3aAaHHOW TOYKU.

e C nuvueBow naHenu ¢ nomolubio knasuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTL
HeoOxoaMMbIN LWar, nHamumpyemon Ha gucnnee BUXIA.

e Ecnu onepatop Haxan knaeuvwy [¢'] B npouecce muranusa gucnnes BUXILO - 3agaTyumk
= [J] nepenaeT Ha BbIGPaHHbIN LWar.

e Ecnu onepatop He nodmeepxdaem cBOUX AeNCTBU HaxaTem knasuwm [¢] B npouecce
YpoeeHb muraHuns nHgmkatopa BUXIA To nepexog Ha BbIGpaHHbIV War He nponsonger.
3awumsl
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6.4 OnepaTvBHOEe ynpaBneHue naHensiMm UHANKauum
6.4.1 OOwwue npaBuna

Ons Toro, 4Tobbl BECTM onepaTUBHOE ynpaBneHWe naHensMu mHaukaumm koHtpornnep MUK-51 porkeH
ObITb NepeBeaeH B pexxum PABOTA. Tak e ormkHa ObiTb BbibpaHa naHenb MHAMKaumMmM — cBeTuTcst uhaukaTop IHL.

B KoHTponnepe MoXHO opraHnsoBaTb oT 0 40 9 naHenen nHaMkaumu.

OnepaTtuBHOe ynpaBneHve BedeTcsl MO M3bupaTernbHOMY MpuHUMMY: BbibMpaeTcs HOMep M AN Hero
KOHTPONMPYIOTCS U 3a4al0TbCsl NapaMeTpsbl.

6.4.2 JluueBasi naHenb
JivueBass naHenb npefgHasHayeHa [ANS  ONEPaTUBHONO YMpaBrieHWs U COAEPXUT hHeobxoavmble

CBETOAUOAHbIE, UMMPOBbLIE MHAMKATOPbI U KNaBuaTypy.
JInuesas naHenb koHTponnepa MUK-51 B pexvme onepaTMBHOrO ynpasneHUsa NpegctasreHa Ha puc.6.8.

Homep nanenu — —_

vinAnKannn [ 44 VIIKPOA MIK-51
—— MAPAMETP e M WHaukatop
- i IHa(naHenb
‘ J WHAMKaLMn)

3HayeHune
nogaBaemMoe Ha
cBoncTBo Ne9
yHKUMOHaNbHOro
6noka

3HayeHune
nogaBaemMoe Ha
ceonctBo Ne10
yHKUMOHaNbHOro
6noka

3HaveHve Knasuum
nopgasaemMoe Ha
cBoncTtBo Ne11
PYHKUMOHaNbHAIO
Onoka

PucyHok 6.8 - Jluyesas naHesnb 8 pexxume ofnepamueHoO20 yrpasieHus npo2pamMmHbIM 3a0amyuKom
OpHopaspsagHbii gucnnen "Ne" — nokasbiBaeT HOMEpP NaHenu MHAnKauum, ¢ KoTopeiM paboTtaeT onepaTop.

Ha yeTtbipexpaspsagHein gucnnen MAPAMETP, SABOAHHA n TpexpaspsagHein BUXIL BbiBOAWUTCA TeKyLme
3Ha4YeHUs1 CBSA3HbIX MapamMeTpOB.

JlnueBas naHenb nveeT 8 KnaBull, C NOMOLLBID KOTOPbIX BEOETCS ONepaTUBHOE yrpaBlieHUe KOHTypamu
WHAMKaLUN.

6.4.3 N3meHeHUe 3aJaHHOM TOYKM NAHeN MHAUKaLUKU

Onsa Toro, 4ro6bl M3MEHWTB), BbIXO4 (PYHKUMOHANbLHOrO Onoka uHaukauum koHtpornep MUWK-51 pgorkeH
ObITb NnepeBeneH B pexum PABOTA: Tak e gomkHa 6biTb BbibpaHa naHenb MHAMKaUUmM — CBETUTCA UHAMKATOP IHA.

Bbixog gaHHOro @yHKUMOHANbLHOrO Oroka ABNSIETCA 3arnoMuHaeMbIiM 3HadeHueMm. [locne BKIHOYeHUst
nuTaHus 6roK MHANKALMN HAYMHAET paboTy C TEM XE BbIXOAOM YTO U BbiNl HA MOMEHT OTKIHOYEHWS.

Mpoueaypa naMeHeHUs Bbixoaa 6r10Kka MHOMKaLUK

o Npu BbIGPAHHOM COOTBETCTBYIOLLEM PEXUME MHAMKALMKN BbIOpaTh UHTEPECYIOLMI HOMED
naHenu nHamkaumm (1-9).

= [3aBa] e [Ina M3MeHeHMs HOMepa Liara NporpamMmMHOro 3agartyMka HeobXoAUMO HaxaTb KnaBuLly
[3aBa].
51 e Ha nuueBon naHenu HauymHaeT muratb gucnnen 3ABOAHHA. Ha ganHom atane npwu
0004 [ muratowem aucnnee 3ABOAHHA Bo3MOXHO naMeHeHne Bbixoda (yHKUMOHansHoro 6roka
nHanKaumm.
= [A] e C nmueBow naHenu ¢ nomolibio knasuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTL

= [V] HeobXxoaNMbI BbIXOZ,.
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= [4] e Ecnu onepatop Haxan knasuwwy [¢] B npouecce muranuns aucnnes 3ABOAHHSA — Bbixon
M3MEHUTLCH Ha TOT KOTOPbIN Bbin 3aaaH.

6.5 OnepaTuBHOe ynpaBfieHMe NnaHeNbi MHAUKaLUu BXoAaoB (hyHKLMOHaNbHbIX 6110KOB

6.5.1 O6wwme npaBuna

Ons Toro 4tobbl NpocMOTPeTb BXxoA4 YHKUMOHanbHOro 6noka koHTpornep MWK-51 pgomkeH ObiTb
nepesegeH B pexum PABOTA. Tak xe pomkHa ObiTb BblbpaHa naHenb MHAWKAUMW BXOOOB (PYHKLIMOHAmbHbIX
©nokoB — cBeTUTCA nHamkatop BX.

6.5.2 JluueBas naHenb

JlnueBas naHenb npegHa3HayeHa [ANs  ONepaTMBHOrO YyMpaBfeHus U COAepXUT Heobxoaumble

CBETOAUOAHbIE, UMMPOBbLIE MHAMKATOPbI U KNaBuaTypy.
JInuesas naHenb koHTponnepa MUK-51 B pexvmMe onepaTnBHOro ynpasneHus npegcraBneHa Ha puc. 6.9.

p— WHankatop Bx
(BxonoB
“I\/Hl—’ U YHKLMOHaMNbHbIX
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Homep | ; ; ! e
YHKLMOHANBbHOro ocy
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ETINEEE
O™
Homep Bxoaa Par 1 ba B P rga ow or

(PYHKLMOHANBHOMO /
6roka 0 ' Q Q

/ /\/
' C (Bnm J

3HaueHve napameTpa,
KOTOPbIN NPUXOAMNT Ha
BbIGpaHHbIi BXOA
hbYHKUMOHaNbHOro Broka

Knasuwum

PucyHok 6.9 - Jluyesasi naHesnb 8 pexume UHOUKayuu 8x00HbIX napamempos yHKUUOHanbHbIX 651008

YeTtbipexpaspsagHbii gucnnen NMAPAMETP, B yacTHOCTM nepBbiX 2 paspsaa MHAMKAUMKU yKasblBaloT Ha
HoMep PyHKUMOHarnbHoro 6noka, a'3;4 paspsasl Ha HoMep BxoAa 3Toro yHKUMOHaNbHOro 6roka, KOTOPbIA HYXHO
nHamumnposatk. Ha ancnnen SABOAHHSA BbiBOOUTCSA TEKyLLMe 3HaYeHUE BXOAHOMO napameTpa.

JlnueBas naHenb nmeeT 8 KnaBuUll, C NOMOLLBIO KOTOPbIX BEOAETCS ONepaTUBHOE yrpaBlieHUe KOHTypamu
MHAMKaLUK.

[aHHoe MeHo NpeaHasHa4YeHo TOMbKO A8 MHAMKALMM MHTEPECYIOLLEro BXOAHOMO napameTpa
yHKUMOHanbHOro 6roka.
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6.6 OnepaTMBHOE ynpaBneHue NaHernbl UHAMKALMU BbIXOA0B (PYHKUMOHANbHbIX 6MOKOB

6.6.1 O6wue npaBuna

Onsa Toro uToBbLI NPOCMOTpeTb BbIXOA (PyHKUMOHanbHOro Gnoka koHTponnep MWK-51 pomkeH 6biTb
nepesegeH B pexum PABOTA. Tak ke gomkHa ObiTb BbiOpaHa naHenb WHAMKALMW BXOOOB (OYHKLUMOHANbHbIX
©noKkoB — CBETUTCA MHAMKaTop BMX.

6.6.2 JluueBasi naHenb

JlnueBas naHenb npegHa3HayeHa [ANs OMNepaTMBHOrO YMpaBfeHus W COAEPXUT Heobxoaumble

CBETOANOAHbIE, LMMPOBbLIE MHAMKATOPbI U KNaBnaTypy.
Jlnuesas naHens koHTponnepa MUK-51 B pexxvme onepatuBHOro yrnpasneHus npeactaBnena Ha puc.6.10.

——— WHonkaTop.Bux
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dyHKUMoHansHoro 6noka

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

YeTtbipexpaspsagHbii gucnnen NMAPAMETP;, B yacTHOCTM nepBbiX 2 paspsga MHAMKaUMKW yKasbiBaloT Ha
Homep byHKUMOHanbHoro 6noka, a 3,4 pa3psabl Ha HOMep BbIXOA4A 3TOro PyHKUMOHaNbLHOro 6roka, KOTOPBIN HYXXHO
unhanumposatb. Ha gucnnen SABOAHHA BeiBOOUTCA TeKylLMe 3HAYEHME BbIXOLHOMO nNapameTpa.

JlnueBasa naHenb nveeT 8 knaBuLL, C MOMOLLBI KOTOPbIX BEAETCS OnepaTtuBHOE yrpaBrieHMe KOHTypamu
NHAMKaLUW.

[aHHoe MeHIo NpeaHa3Ha4YeHO,TOMNbKO AN MHAMKALMN UHTEPECYIOLLErO BLIXOAHOIO napameTpa
dyHKUMOHanbHoro 6roka.
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6.7 OnepaTuBHOe ynpaBfieHMe NaHeNbio MHAVKaLUU U peJakTUPOBaHUA NnapamMeTpoB (pyHKLMOHaNbHbIX
onokoB

6.7.1 O6wue npaBuna

[nsa Toro 4To6bI NPOCMOTPETL MW PeAakTUpoBaTb NapameTp yHKUMOoHanbHOro 6roka koHTponnep MUK-
51 pomkeH ObiTb nepeBedeH B pexum PABOTA. Tak xe [ofmkHa ObiTb BbiOpaHa MaHenb MHOWKaUMM BXOOOB
yHKUMOHanNbHbIX 6nokoB — cseTuTca mHaukatop [MPM. MapameTpy, KOTOPbIN HYXHO OTPefaKkTMpoBaTb TakkKe
HYXXHO NPUCBOMTL hnar paspelleHns nporpammupoBanus B pexume PABOTA (cm. n. 7.2.1.4) - donar «Pch» npwu
nporpaMMMpoOBaHnM M3 NPOrpaMMHOro naketa «Anbda.

6.7.2 JluueBasi naHenb
JivueBas naHenb npegHa3HayeHa [ANS  ONEPaTUBHONO YMpaBrieHWs W COOEPXWUT Heobxoavmble

CBEeTOAMOAHblEe, LMdPOBLIE MHAMKATOPLI U KaBuaTypy.
Jlnuesas naHens koHTponnepa MUK-51 B pexxvrme onepatMBHOro yrnpasneHus NpeacTaBneHa Ha puc.6.11.

—
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yHKUMOHanbHoro 6roka

PucyHok 6.11 - Jluueeasi naHesnb 8 pexume uHOuKayuu napamempos yHKYUOHabHbIX 6110k08

YeTbipexpaspagHeii ancnnen TIAPAMETP, B wacTHOCTM nepBbiX 2 paspsga MHAMKaAUUW yKasbiBaloT Ha
HomMep byHKLMOHanbHoro 6noka, a 3,4 pa3psgbl Ha HOMep napameTpa (PyHKUMOHaNbLHOro Groka, KOTOPbIN HYXHO
wHOMUMpoBaTb unu pepaktupoBatb. Ha auvenmerr 3ABOAHHA BbiBognuTcs Tekywme 3HaveHue BblIGpaHHOro
napameTpa.

JlnueBas naHenb nmeeT 8 KMABULI, C MOMOLLBIO KOTOPbIX BEAETCS ONepaTtUBHOE YNpaBreHUe KOHTypamu
MHAUKaLUUN.

[aHHoe MeHo NpeHasHaYeHo. TONbKO AN1S UHAMKALUN MHTEPECYIOLLEro BbIXOAHOrO napaMeTpa
yHKUMOHanNbHOro 6rioka.

6.7.3 N3meHeHMe BbiGpaHHOro napameTpa PyHKLMOHANbLHOro 6roka

Ons Toro &4T06bI| M3MEHUTL napameTp yHKUMOHanNbHOro 6Gnoka koHTponnep MWK-51 pomkeH 6biTb
nepeseaeH B pexum PABOTA. Tak xe pormkHa ObiTe BbibpaHa naHenb MHOVKAUMM U pegakTUPOBaHUS NapamMeTpoB
PyHKUMOHaNbHbIX BR0k0B — cBeTUTCA nHaukaTop [Npm. MapameTp AaHHOro dyHKuMoHanbHoOro 6rnoka sBnseTcs
3arnomuHaeMbIM 3Ha4eHueMm. Tlocne BKNOYEHUS NUTaHUS BGrok HaunHaeT paboTy C TeM xe napaMeTpoM YTO M Obin
OTpeaaKkTUpOBaH Ha MOMEHT. OTKITIOYEHWS.

MNpoueaypa naMeHeHus napameTpa (PyHKLMOHANLHOro 6r10kKa
e [Npy BbIGPAHHOM COOTBETCTBYIOLLEM PEXMME UHAMKALMM U peaakTMpOBaHWsl MapaMeTpoB
(YHKUMOHAMbHbLIX GriokoB. BbiGpaTb HeobXxoaumbii HOMep (oyHKUMOHanbHoro 6rioka u

HOMep napameTpa KOTOPbIi HY)KHO OTpeAaKTMPOoBaTh.

= [A] e C rnmueBow naHenu C nomollbio knasuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTL
= [V] Heobxoanmoe 3HavyeHne napameTpa PyHKUMOHaNbLHOro G6roka.

- [¢] e Ecnu onepaTtop Haxan knaeuy [¢'] — BbIXOA4 U3MEHUTLCSA Ha TOT KOTOPbLIN Gbin 3aaaH.
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6.8 KoHTponb owmn6ok

6.8.1 O6wume Ha3Ha4YeHne

KoHntponnep MUK-51 ocHaweH dyHKuMen onpeaeneHvs owmboK, Npyu BO3HWKHOBEHWM KOTOPbIX MUraet
uHavkatop meHio «Owy», Ha [aHHOM YpPOBHE MEHK €CTb BO3MOXHOCTb MPOCMOTpa Tuna M Koga OLIMOKM
HeucnpaBHocTel (cM. Tabnmuy 7.6.2).

6.8.2 IluueBas naHenb

JlnueBasa naHenb npefHasHadeHa Onis onepaTMBHOrO OGHapyXeHusi ownbBoK M COAepPXUT Heobxoanmble

CBETOAUOAHbIE, UMMPOBbLIE MHAMKATOPbI U KNaBuaTypy.
JInuesas naHenb koHTponnepa MUK-51 B pexrme onepaTMBHOrO yrnpasneHus npeacraereda Ha puc.6.12.
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Kopa owwn6ku

PucyHok 6.12 - Jluyesasi naHesb 8 pexume uHOuKayuu owubok

YeTtbipexpaspsagHbin gucnnen NMAPAMETP, B yacTHOCTM nepBbiX 2 paspsaa MHAMKaUMKU yKasblBaloT Ha
Konunyectso owwnbok, 3,4 paspsagbl Ha Homep BblOpaHHoM owwnbku. Ha gucnnen 3ABOAHHA BbiBOAMTCS TMN
BblibpaHHOM owmnbkn, a Ha aucnnen BUXIO kop owwmbkn (unn B pexume nporpaMMmpoBaHus napameTp 6.04).

Jlnuesas naHenb nMeeT 8 knaBuLl, C NOMOLLBIO KOTOPbLIX BEAETCS onepaTMBHOE yrnpaBfieHWe KOHTypamu
VHAUKaLMK OLLINOOK.

[aHHoe MeHI0 NpeAHa3Ha4YeHo TONbKO ANsg MHAMKALMM TUna 1 Koaa OLUINOKK.
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7 nporpaMMMpOBaHMe, HaCTpOﬁKa U KOHTPOJb
7.1 JluueBas naHenb B pexume NporpaMmmMmumpoBaHus

[ns TexHonormyeckoro NporpaMMyMpoBaHusl, HACTPOMKN 1 KOHTpona KoHTpornnepa MUK-51 ncnone3aytoTes
WHAMKATOPbI U KNaBuLWW NTMLLEBOW NaHenNw.

InueBas naHenb koHTponnepa MWK-51 B pexume nporpammupoBaHWsi U HACTPOWKW MpeAcTaBiieHa Ha
puc.7.1.

Ha ancnnee «MAPAMETP» ungnumpytotca
nBa napametpa (MNe1, MNMNe2)

2 MIKPOA MIK-51 Homep ypostisi

NAPAMETP Ne NPOrpamMmMuopBaHust

Oucnnen « SABOAHHA»
nHguumnpyeT napameTp
(MNe3)

Oucnnen «BUXIO»
WHOULMPYET napameTp
(F1Ne4)

Knasuwmn nameHeHus

KnaBuwn nameHeHna 3HaYeHUNn napameTpoB

YPOBHS
nporpaMM1MopBaHns

Knasuiia WCMOMb3YETCS AMs UHBEPCUN Knasuiwa oTMeHbl BbINONTHEHHbIX AEACTBUI

BXOOHOro curHana npu KOH(bVII'ypVIpOBaHMM

CBSI36iA Ha ypOBHE 3 KnaBuwwa noaTBepXaeHns BbINONMHAEMbIX JeNCTBUN

PucyHok 7.1 - Jluyesasi naHenb kKoHmposnepa MUK-51 e pexxume npoepammuposaHusi

7.1.1 UHaukaTopbl U gucnneun

CeeToanoaHble MHOUKATOPbI CUTHaNM3NpyT O pexume paboTbl, BbibpaHHOW npoueaype u owwunbkax. Ha
LMdpPOoBbIE CEMUCETMEHTHbIE MHAMKATOPBIBBIBOASTCS HOMEPA U 3Ha4YeHUsA NapaMeTpoB.

gucnneﬁ HasHayeHue gucnnes B pexume NporpamMmMmumpoBaHuUs

o KAHAI (Ne) MHouumpyeT HOMep ypOBHSI MPOrpaMMUpPOBaHWS.

e MAPAMETP WHovumpyeT Homep BbibpaHHOro napameTpa.

e 3ABOAHHA MHavumpyeT/3HadyeHue napameTpa NnporpaMMMpoBaHUS Uy KOHUrypawumu.
e BUXIAO Ha gadHbIi ancnnen BbIBOAATCS 3HAaYEHMs1 BCOMOraTesnbHbIX NapamMmeTpoB.
WHgukatop HasHayeHue nHaukaTopa B pexxnme nporpaMMupoBaHus

o P CBeTuTCH, ecnu KoHTponnep Haxoautcs B pexume NMPOrPAMMUPOBAHME.

He cBetutcs, ecnu koHTponnep Haxogutcs B pexxume PABOTA.
e OT MHavumpyeT Hannymne oTkasos.

e OLL MHavumpyeT Hanmune owmnbok.
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7.1.2 KnaBuaTtypa

Knaeuwm ncnonb3yrTca and Bbl60pa YPOBHA nNporpaMmmMmpoBaHuda, pexmmoB, AOnNA  MU3MEHeHUA
napameTposB, 3anyCcka TeCtoB 1 1.4.

KnaBuwa unu

HasHayeHue knaBuul B pexxume nporpaMmmMmpoBaHus

KOMOMHauus

KombuHauums
Knaswuiu
[4}] MeHio +
[NekH 1]

KombuHauums
KnaBwu
[4¥] MeHi0 +
[NekH 1]

e [¢¥] MeHi0

e [¢] Beig

o [NekH T]
o [NekH 4]
e [3aBa.]

e [A] 3Hau.

o [V] 3Hau.

McnonbsyeTtca ans nepexofa B PeXvM NporpaMMmnpoBaHus.

O nepexope B pexvm NMPOMPAMMMPOBAHWE ceugeTtenscteyeT cBeveHve nHaukaTopa MP.
Mpun aTOM B pexume nNporpammmpoBaHns yHKLMOHaNbHbIE BrIOKMHE BbIMOMHAIOTCA U

B KOHTpOMfepe MOXHO W3MEeHsTb BCe 3anporpaMMUMpOBaHHble napaMmeTpbl, 61oku,

KOHpMrypaLmio, KOHCTaHTbI U T. 4.

Mcnonb3yetca ans nepexoda B pexum PABOTA.
Mpun nepexope B pexxum PABOTA nHgukatop MNP racHeT u 3acBeTuTca nHaukatop PB.

B pexume paboTbl MOXHO KOHTPONMPOBAaTb CWUIrHaMbl W HApaMeTpbl, HO HWKakune
napamMmeTpbl KpOMe KO3IPPULMEHTOB N3MEHATb HENbB3S.

B pexvme TMNPOTPAMMUPOBAHUWE paHHas knasuwwa ), BbINOMHAET YHKUMIO OTMEHbI
BbINOMHEHHbIX AEACTBUI, onepauun.

«[£¥] MeHio» — knaBuwa oTMeHbl. HaxaTtie aToii knaBuwM cbpackiBaeT Bbi3BaHHbIE
napameTpbl, OCTaBMsis Ha AWcrnee Nub nNepeBbid napameTtp., Ecnu knaeuwa «[4¥] MeHio»
HaxumaeTcsi [0 nocneaHero Haxkatusi knasvwm «[<] BBig», ycTaHoBneHHble napameTpbl B
namsATb He BBOOSTCS.

KnaBuwa npegHasHayeHa Ons noaTBepXAEHWS BbINOMHAEMbIX AEWCTBWUWA, onepaumi n ans
dukcaumMm BBOOUMbIX 3HA4YeHW. Hanpumep; dukcaums BBOAA W3MEHEHHOIO 3Ha4YeHust
napamMmeTpa, a Takke NPOABUXKEHME MO YPOBHSIM NPOFPAaMMMPOBaHUA U T.M.

«[«] BBig» — knaBvla MMeET ABOMHOE HasHayeHVe: OHa UcnonbayeTcsa Ans BblGopa
HY>KHOrO nMapameTpa 1 Ans BBOAA YCTAHOBIEHHbIX NapameTpoB B NamsATb. B kaxgow onepaunm
no NporpaMMMpPOBaHUIO, HACTPOWKE N KOHTPOMIO MCMOMb3yEeTCA HECKONBKO napameTpoB. Bbizos
3TUX MNapamMeTpoB Ha Aucnnel’ OCyLWEeCTBNSAETEA nocrnefoBaTenbHO: MPU KaXOoM HaxaTum
knaeuwu «[<'] BBia» Ha COOTBETCTBYIOWMIA, AUCNIEN Bbi3blBAeTCA OYepedHOM NapameTp,
y4acTBYIOLWMI B AaHHOW onepauumn, OTOT napameTp npy HeobXoaMMOCTU MOXET U3MEHATBLCS C
nomoLubto knasuw «[ Al», «[V1».

Mocne TOro, Kak‘Bce NapameTpsbl, y4acTByOLMe B AaHHOW npouenype, OyayT Bbi3BaHbI
W ycTaHoBneHbl, ouvepedHoe. (nocnefHee HaxaTtve knasuwu «[&] Beig» cbpacbiBaeTt
Bbl3BaHHble NapamMeTpbl.

Kpome TOro, B pexume MNporpaMMMpoBaHUs 3TO nocrnegHee Haxatue knasuiimn «[¢']
BBia» BBOAWT yCTaHOBREHHbIE NapaMeTpbl B NaMATb.

VMcnonb3yeTca‘'ang nameHeHns HoMepa YPOBHS MEHIO B CTOPOHY YBENUYEHNS.

Mcnone3yetca Anst UBMEHEHUSI HOMepa YPOBHSA MEHIO B CTOPOHY YMEHbLUEHMS.

Mcnonb3yeTes Anst MHBEPCUMU BXOAHOMO CUrHana npu KoH@UrypupoBaHum CBsi3eit Ha ypoBHe 3.
KnaBuwa "6ombwe". TNpu Kkaxgom HaxkaTuy 3TOM KNaBWWKM OCYLLECTBISETCH YBENUYeHue
3HayeHUs1 n3MeHgeMoro napameTpa. [pu yoepxmBaHUM 3TOW KMNaBULLKM B HAXATOM MONOXEHUN
yBenMyeHne 3HaueHun NPpOCXOAUT HEMPEPLIBHO.

Knasuwa  "meHbwe". lMpu Kaxgom HakaTun 3TOW KNaBWULWIKM OCYLUECTBMASETCS YMeEHbLUeHue

3HA4YeHNA n3MeHAemMoro napameTpa. |-|pl/l yoepXnesaHuun 3TOM KNaBWLLN B HAXATOM MOJIOXEHUU
yMeHblUeHne 3Ha4YeHUn nponcxoanT HenpepbIBHO.

Mpumevanue/ Npy n3MeHeHUM 3HaAYEHUA NapamMeTpoB [AENCTBYIOT PEXMUMbl YCKOPEHHOro W3MeHeHus
3HayeHu — cm. puc.6.3.
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7.1.3 Pexum nporpammupoBaHus U paboTbl

KoHTponnep MoxeT HaxoaUTbCst B OAHOM U3 BYX PeXMMOB: nporpammupoBanust (MP) nnu pabotel (PB). B
pexumMe NporpaMmmmnpoBaHns nNporpamma KoHTponnepa He paboTaeT. B aTom pexume cocTosiHMe BCeX ero BbIXOAO0B,
TanMepoB, CYETYMKOB U SHEEK HAKOMMEHNS 3aMOPOXEHO, a Ha NMLEBOW NaHenu ceetTutcs uHamkatop MMP.

B pexume nporpaMMuMpoBaHUS MOXHO M3MEHHATb BCE napamMeTpbl, Kak KOHTponnepa B LEenoMm, Tak u
dYHKLUMOHanNbHbIX 6MOKOB.

B pexwume paboTbl cBeTUTCA cBeTOAMOAHbIN HamkaTop PB (MNP He cBeTuTCS).

B pexume paboTbl KOHTpPOMMep BKIOYEH B pexum ynpasnexus. Mpu nepexoge B 3TOT pexum paboTta
KOHTpOmnnepa HayMHaeTcs C TOro COCTOSHMS, B KOTOPOM OH HaxOAuiics B MOMEHT nepexoda B Pexum
nNporpaMMnpoBaHuns (370 BEPHO MULLIL ANS TOM YacTu CTPYKTYPbl PYHKLMOHamNbHbLIX 61OKOB, KOTOpas He MeHsnach B
pexume nporpaMMmMpoBaHus).

B pexume paboTbl MOXHO KOHTpONMpoBaTb NapamMeTpbl U CUrHanbl, a Takke M3MeHATb KO3 duUNEHTbI.
[Mpu nepexoge mM3 pexuma «nNporpaMMyMpoBaHME» B PEXUM «paboTa» KOHTYpbl perynvpoBaHuUs BKIOYalOTCA B
paboTty 6e3ynapHo.

Mpy HannyMM OTKa30B B KOHTPONEPE HEBO3MOXHO NEPENTN B pexmm paboTbl KOHTPORAfEpa A0 NOMHOMo
yCTPaHeHns OTKa30B.

7.2 TexHonoruvyeckoe nporpaMmMmmpoBaHue U TeCTUpoBaHue
7.2.1 NMpoueaypa nporpamMmmMmpoBaHus

BeizoB pexuma NMPOMPAMMUPOBAHWME 3awuwieH naponem u ocyuwiectBnsieTcs u3 pexvma PABOTA
AnUTenbHbIM, Gonee 3-x cekyHa, HaxaTnem komGuHaummn knasuw  MeHio + [NekH ).
Mocne atoro Ha pgucnnen NMAPAMETP BbiBogsaTcsi cumsofbl "PASS" |— BBog napons. Ha gucnnen
3ABOAHHA BeiBOAUTCSA MUratoee 3HadeHme napons: «0000y.
C nomoLubio KnaBun A BBecTU naponb: «0002» 1 kpaTKkoBpeMeHHO HaxaTb knasuwy [¢].
Ecnu naponb BBeaeH He gepHo — npubop nepéenget B pexum PABOTA.
Ecnu naponb BBeAeH 8epHO - TO Npubop nepenaet.B pexum lNMPOMPAMMUPOBAHUE.
Mepexopn B pexum NMPOIPAMMYPOBAHUA ykasbiBaeT ceeTawmnca nigukatop MNP.

B pexume nporpaMMMpoBaHus 3agaltTca  BCE,. MporpaMmupyemble  napameTpbl  KOHTponnepa,
onpegensioLwme ero PyHKUMOHAMbHYIO CTPYKTYPY.

OnemeHTbl MMUEBON naHenn (Aucnnewy WMHAWMKATOPbl,  KNaBWlIM) B peXumMe MNporpaMMUpoBaHUs
npeactaeneHsl B pasgene 7.1. dopmaT wvHAMKaUMM wWHPOpMauMM Ha AWcniesx npu MNporpaMMUMpOBaHUN U
TecTMpoBaHMM NpuBeaeH Ha puc. 7.1.

B koHTponnepe mmeloTcs BOoCceMb npoueayp (M COOTBETCTBEHHO BOCEMb YPOBHEW) MpOrpammmnpoBaHus,
KoTopble npeacTasneHsbl Hwke. Kaxgaa npouegypa nporpaMMyMpoBaHusa MMeeT CBOW YPOBEHb, UHAMLMPYEMbIA Ha
ancnnee «Ne» (KAHAJIT). B nocnegylowux paggenax npmBoauTcs noApobHOe onucaHve Kaxaon npouenypbl
TEXHOMOrMYeCcKoro NPorpaMMMpPOBaHNS U TECTUPOBaHNS.

CocrosiHne aucnnes HavmeHoBaHue .ypoBHA 1
«Ne» (KAHAT npoueaypbl NporpaMmMmmpoBaHus
Homep ypoBHA
1 HacTpoika kanuyecTBa yHKUMOHaNbHbIX 6MOKOB, KONMYECTBA KOHTYPOB

PEryANpoBaHusl, NPOrpamMMHbIX 334aT4YMKOB U KONMYECTBA NOMb30BaTENbCKUX
naHenewn MHAWKaLUM 1 ynpasneHus

2 MporpaMmupyoTCa OyHKLMOHanNbHbIe B10KM B MporpaMme nosb3oBaTens, Homep,
TN 6noka, 6a30BbIV agpec NapameTpPoB U MoAMMDMKATOP KOIMYeCTBa BXO4OB

3 MporpammupyoTcs CBA3M PYHKUMOHANbLHOro 6noka B nporpaMmmMe nons3oBaTtens
HacTtpornka napameTpoB (hyHKLMOHAMNbHbIX OrI0KOB

5 TeCTmpoaaHme ANCKPETHbLIX N aHanoroBbIiX BXOA0OB-BbIXO40B, Kanm6p0|3|<a
aHanoroBbIX BXo4oB ” KaﬂM6p0BKa aHanoroBbIiX BbIXO40B

6 CuctemMHble napameTpsbl (Bepcus MO, cBoGoaHas NnamaTb nporpamm, cBoGoaHas
namsaTb OaHHbIX, CETEBOWN aApec, CKOPOCTb CETEBOrO 0GMeHa, TanmM-ayT)

7 Ha pnaHHOM ypoBHE NPOU3BOAWTCS KOHTPOMb OTKA30B NPW NPOrpaMmMmnpoBaHunm

Ha gaHHom YPOBHE NMpon3BoANTCA COXpaHeHMe nporpamMmmbl NONb30oBaTENA, HACTPOEK
M napamMmeTpoB B 3Hepr0HeSaBMCMMOIZ namMATU KOHTpOoJepa
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7.2.1.1 HacTpoika KonuyecTtBa G/1I0KOB

Ha paHHOM ypoBHe NporpaMmmMpoBaHUsi yCTaHaBnMBaeTCs HeOBXOAMMOE KONMUYECTBO (DYHKLMOHANbHbIX
GIOKOB, KOMUYECTBO KOHTYPOB PErynvMpoBaHusi (PerynsatopoB), KONMMYECTBO NPOrpaMMHbIX 3a4aTyMKOB, a Takke
€KOMNMYECTBO MOMNb30BaTENLCKUX NaHene MHANKaLMM 1 ynpaeneHus.

Tabnuua 7.1
ﬂwcl?::zﬁm» Oucnnen MAPAMETP [ucnneit [ucnneit
3ABOAHHA BUXI
Homep ypoBHS 1-i1, 2-n paspsag 3-n, 4-n paspsg A A
00...99 00 ...09 0000 ... 0009 000 ... 009
1 Konuyectso Konuyectso KonuyectBo Konuuecteo
YHKUMOHANMNBHBIX KOHTYpOB nporpamMmmHbIX Nosb30BaTENbCKUX
OnokoB perynupoBaHunst 3a4aT4MKoB naHenemn

Mocne BBOAa BbIWENEpPeYUCrIEHHON WHAOPMaUMM B KOHTponnepe (OopMUPYETCs WCMONHUTENbHBIN
nporpaMMHbIA MOAYMb MpOorpamMmbl MONb30BaTENs, 3arpyXEeHHONW C KOMMbloTepa Wi BBEAEHHOW C nepefHen
naHenwu.

Mpu BBOAE 3HayeHust «00» B 1-M 1 2-m paspsige avcnnes NMAPAMETP nponsBogutcs ounMcTka nporpaMmbl
none3oBaTens.

BHumaHue! [laHHyto onepaumio Heo6xo0AUMO BbINOMHUTL Nepes 3ainchbio HOBOW MPOrpamMmmbl B KOHTpOMep.

MNpv BBOAE NapameTpoB AaHHOIO YPOBHSI BO3MOXHO CBeYeHne MHankaTopa,otkas OT, B gaHHOM crniyvae
Heo6XoAMMO NPOBEPUTL NPaBUIBLHOCTL MPOrpamMMUPOBaHNSA PYHKLMOHANBHBIX 6110KOB, MporpaMmmMmnupoBaHe CBa3en
6roKoB, YCTaHOBKY U HACTPOWMKY NapameTpoB, Uiv NOATBEPAUTD elle pas,BCce 3Ha4YE€HNS AaHHOro YpOBHS.

7.2.1.2 TMporpammupoBaHne PYHKLMOHaNbLHbIX 6rOKOB
Ha gaHHOM ypoBHe nporpamMmmupyeTcsi Homep dyHKUMoHambHOro 6oka B mporpamme rnonb3oBaTens, Tvn

6roka (cornacHo 6ubnuoTteke pyHKLMOHanNbHbIX 6110koB), 6a30BbIN aApec. NapaMeTpoB U MoauduKaTop KonnmyecTea
BXOLOB W/Vnn napameTpoB.

Tabnuua 7.2

HMCI?EI?IKJ('(INE» Oucnnen MAPAMETP [ncnneit [ncnneii
3ABOAHHA BUXI

Homep ypoBHs 1-i1, 2-1 paspan 3-i, 4- paspsin A A
00 ... 99 00...99* 0000 ... 0300 001 ... 012 **

2 Homep 6rnoka Tvn 6noka basoBbIvi agpec MogandukaTop

napameTpos KOnM4yecTBa BXOA0B
1 napameTpos.

* CM. 61bnnoTeKy dyHKLUOHaNBHBIX 61IOKOB.
** ins 6NOKOB, KOTOPbIE HE NMEIT MoaudukaTopa, 3ToT napameTp Bcerga paseH 001.

7.2.1.3 lMporpammMmupoBaHue cBsA3en

Ha naHHoM ypoBHe NporpaMmMumpytoTcst CBsI3N OyHKLMOHaNbHOro Grioka B nporpaMmMe nosib3oBaTtens.

Tabnuua 7.3
HMC;:ﬁ:ﬁNQ» Ovcnnen MAPAMETP [ucnneit [ncnneii
\ W, L. 3ABOAHHSA BUXIAQ
Homep ypoBHs 1-it, 2-1 paspsag 3-n, 4-n paspag
00 .99 01..99* 0000 ... 0099 01... 12* unn
3 -01...-12*
Homep 6noka Homep Bxoaa Homep 6noka Homep BbIxoga **
* 00...N — Bce BxoAa 6nokos ( N — BxogoB)
(N+1) ... (N+M) — Bce cBovicTBa 6noka ( M — cBowncTB).

B kaxxgoro 6noka gomkHbl ObITh CBSI3aHbl BCe BXOA4aA, UHaYe byaeT BblaaBaTbCsi cMrHan otkasa (oTkasd Ne6 —
He MOAKIIOYEHHBIN BxOAd). Takke MOXHO CBs3biBaTb M CBOWCTBa Onoka, Ang Toro 4Tobbl B KaXXOOM LUKe
nporpamMMbl 3anucbiBaTb B CBOWNCTBO AaHHOIO Grioka 3HaYeHue HYXXHOro BbIXxo4a Apyroro 6roka.

** [pn nporpaMMmnpoBaHMK CBS3EN, NOCNe BBOAA 3HAYEHNs Homepa Bbixofa Ha gucnnee BUXIM, HaxaTne
knaeuwu [3aBA.] ycTaHaBNMBAET UHBEPCUIO AaHHON CBA3W, YTO OTOOpaXKaeTCst CUMBOIIOM «-».
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7.2.1.4 HacTtpoiika napameTpoB

Ha faHHOM ypOBHe Npov3BOAMTCS HACTPOWKa NapamMeTpoB PYHKLMOHAMNbHBIX GIIOKOB.

Tabnvua 7.4
HMC;:ﬁmNE» Oucnnen MAPAMETP [ucnneit [vcnneii
3ABOAHHA BUXI
Homep ypoBhs 1-1, 2-4 pa3psn 3-it, 4-n paspsaa A A
00...99 01...99 -9999 ... 9999 000, 001
4 Homep 6rnoka Homep napameTtpa 3HaveHve Paspeluenne
napameTtpa N3MEHeHUs
napameTtpos *

* YcTaHoBKa JaHHOro 3HavyeHus pas3peLuaeT unu 3anpeLLaeTt Npou3BoanTb U3MEeHeHNe AaHHORO NapameTpa
B pexxume PABOTA. [1na namepeHust napameTpa Hy>KHO B pexrMe paboThbl KOHTposiiepa nepenT Ha naxenb
WHAMKALUN U pefaKTMpOBaHUS napameTpoB (OyHKLMOHanNbHbIX 611okoB (cM. n.6.1.2).
COCTOsIHME AaHHOIo 3HaYeHus::
000 — 3anpeLleHo M3MeHsITb AaHHbIM NnapaMeTp B pexume PABOTA;
001 — pa3peLLeHO M3MeHATb AaHHbI napameTp B pexume PABOTA.

7.2.1.5 TecTupoBaHMe U KanMbpoBKa BXOAOB-BbIXOA40B

Ha pgaHHOM YpOBHE MNPOM3BOAUTCA TeCTUpOoBaHMWE [OUCKPETHbIX W “aHanoroBblX BXOA4OB-BbIXOO0B
KOHTpOnnepa, a Takke aBToOMatn4yeckad U pydHasa KaﬂMspOBKa aHarnoroBbiX BXOAOB U KaJ'IVI6pOBKa aHarnoroBbIX

BbIXOZOB.
Tabnuua 7.5
Oucnnen .

«Ne» KAHAN Aucnnen NAPAMETP [vcnnei 3ABOAHHS! Oucnnen
Homep 1-1, 2-i 3-1, 4-n BUXIA
YPOBHA pas3psa pa3psaa

01 Homep Bxoaa XXXX S13Ha4eHneBXoaHoro curHana (%) 000
Tect
aHanorosbix | 01— 1-i BXoA XXXX — 3HAYEHUE BXOAHOTO CUrHana, 001
BX0O0B YTO COOTBETCTBYET Havany wkanbl (%)
Al1-Al5 XXXX — 3Ha4YeHme BXOOHOro curHana, 002
4YTO COOTBETCTBYET KOHUY LuKanbl (%)

02 — 2- BXxoA AHanorn4Ho 1-my Bxoay

03 — 3-n BXOA, AHanorm4Ho 1-my Bxoay

04 — 4-n Bxop, AHanoru4Ho 1-my Bxoay

05 — 5-in.Bxoq AHanornyHo 1-my Bxogy (komneHcauus TI1)
02 Homep BbIxoaa | xxxx — U3MeHeHWe 3HavyeHus Bbixoaa (A, V) 000
TecT aHano- 01 — 1-n BbIXOA XXXX — CMelLleHue Bbixoaa, B % 001
roBOro XXXX — KO3(PPULMEHT ycuneHus, B eq. 002
Bbixoga AO1 | 02 —2-i1 BbiXog AHanorn4Ho 1-my BbIxody (Mpy HanuuumM mogynsa | -/-
(AO2-A0O4 Ha pacLuvpeHuns)
moayne 03,— 3-11 BbIXOS, -/- -/-
paclumpenns) |, 04 —4-nebixon | -/- /-
03 Homep Bxoaa 0000 — Bxog, OTKITHOHEH 000

5 Tect 01 — 1-n BxoA 0001 — Bxog BKMo4eH (nogaHo =24B)

OUCKPETHBIX 02 =2-n Bxog AHanornyHo 1-my Bxony
BXOZAOB
DI1-DI3 03 — 3-71 BXxop AHaNorn4Ho 1-my BXoay
(DI4-DI11 Ha. [Fo4 — 41 BXO[, AHanormyHo 1-my Bxogy (Npv HanU4Mn Moayns
moAayne pacLmMpeHms)
pacwwvpenuns) |

11— 11-n BxoAa AHanormyHo 1-my Bxoay (Npy HanU4Mn Moayns

paclmpeHus)

04 Homep Bbixoaa | 0000 — BbIXOA OTKIHOYEH 000
TecT 01 — 1-1 BbIX0O[, 0001 — BbIXOA, BKMNHOYEH
OUCKPEeTHbIX 02 — 2-n BbIXO[, AHanorm4Ho 1-my BbIxoay
BbIXOL0B 03 — 3-1 BbIX0on, AHanornm4Ho 1-my Bbixoay
DO1-DO5 04 — 4-n Bbixoa | AHanorvnyHo 1-my Bbixogy
(DO6-DO13 | 05 — 5-i1 BbIXOA, | AHANOTMYHO 1-My BbIXOAY
Ha mofyne 06 —6-1 BbIx0A | AHanormyHo 1-My BbIxoay (MPW HANMYMM MOAYNS
pacLumpeHus)

pacLuMpeHus)

13 — 13- BbIXOA

AHanoru4Ho 1-my BbIxoAy (Npu HanMuYuM Moayns
paclumpeHus)
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MpogomkeHne Tabnuubl 7.5

Oucnnen .

«Ne» KAHAN Aucnnen NAPAMETP [vcnneit 3ABOAHHS Oucnnen
Howmep 1-n, 2- 3-i1, 4-ih BUXIA
YPOBHA paspsaa pa3psa

05 Homep Bxopa xxxx — CocTosiHue cmanyeckoro Bxoga 000
ABTOMaTMYeckasi KanmbpoBka
AsTomaTtuyeckas | 01 — 1-n Bxoq He NpoBoAUTCA
kanubposka xxxx — COCTOSIHME (h13NYECKOro BXoaa 001
aHanoroBbIX AsTOMaTMYeckas kanmbposka
Bxogos Al1-Al5 Havana wKanbl
Xxxx — CocTosiHne cumanyeckoro Bxoga 002
ABTOMaTMYeckasi KanmbpoBka
KOHUa LKarnbl
02 — 2-n Bxoa AHanoruyHo 1-my Bxogy
03 — 3-n Bxoa AHanoruyHo 1-my Bxogy
04 — 4-n Bxoa AHarnornyHo 1-my Bxoagy
05 — 5-n BxoA AHanornyHo 1-my Bxoay (komneHcaums TI1)
06 Homep Bxopna xxxx — CocTosiHue hunsmdeckoro Bxoaa 000 — He
PyyHas kannbposka COXpaHATb
PyyHas 01— 1-n BxoA Havyana LKanbl 001 -
KanmbpoBka COXpaHATb
Havana Lwkanbl 02 — 2-n Bxog AHanoruyHo 1-my Bxogy
aHanoroBebIX 03 — 3-n BXop, AHanornyHo 1-my.Bxogy
BxopoB Al1-AlS | 04 — 4-1n Bxop, AHanornyHo 1-my BXoay.
05 — 5-n Bxog AHanoryyHo 1-my Bxody (komneHcaums TI1)
07 Homep Bxopa xxxx — CocTosiHue chuanyeckoro Bxoga 000 — He
PyuyHas kanubposka COXpaHATb
Py4yHas 01— 1-n BXopg KOHLa LKanbl 001 -
5 KanmbpoBka COXpaHATb
KOHUa LwKanbl 02 — 2-n BXxog AHanornydo 1-my Bxogy
aHanoroBbIX 03 — 3-n Bxoa AHanorn4yHo 1-my Bxogy
BxogoB Al1-Al5 | 04 — 4-i Bxop AHanorin4soe 1-my exogy
05 — 5-n Bxog AHafornyHo 1-my Bxoay (komneHcaumst TI)
08 Homep XXXX — 3Ha4eHue, nogaBaemMoe Ha BbiXo[, 000 — He
BbIxoaa npv kannbpoBke Havana Lwkanbl COXpaHATb
Py4ynas 001 -
Kannbposka 01 — 1-1 BbIXOS COXpaHATb
Havana LKanbl 02 =211 BbiIxog | AHanornyHo 1-my Bbixody (NpW HanM4um
aHanoroBoro MoAyns paclunpeHus)
Bbixoda AO1-4 03 — 3-11 BbIXOA | AHanornuyHo 1-my BbIxoay (MpY HanMumu
(AO2-A04 Ha MOoAyNsA paclunpeHus)
moayne 04'=4-1n Boixog | AHanornyHo 1-my Bbixody (NpW HanM4mMu
pacLuMpeHns) MOZyNa pacLuMpeHns)
09 Homep XXXX — 3Ha4eHue, nogaBaemMoe Ha BbiXo[, 000 — He
BbixoAa npu KannbpoBke KoHLA LUKanbl COXpaHATb
Py4ynas 001 -
KannbpoBKa 01 — 1- BbIXOA, COXpaHATb
KOHU@ LUKanbl 02 — 2-n BbIxog | AHanornyHo 1-my Bbixody (MpW HanmM4un
aHanorosoro MOAyNsA paclInpeHns)
Bbixofa AO1-4 03 — 3-i BbIxOA | AHanornyHo 1-my BbIXoAy (MpY HaNMuMu
(AO2-A04 Ha MoAyns paclunpeHus)
moayne 04 — 4-7 BbIxO4 | AHanorumyHo 1-my BbIXo4y (Npu HanUymMu
pacLu1peHus) MOZyNa paclumpeHus)
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Oucnnen .

«Ne» KAHAN Aucnnen NAPAMETP [vcnneit 3ABOAHHS Oucnnen
Howmep 1-n, 2- 3-i1, 4-ih BUXIA
YPOBHA paspsaa pa3psa

10 01 0000 — 0059 000 — He
- ceKkyHapbl COXpaHATb
Kanunbpogka 001 -
Tavimepa COXpaHATb
peanbHoro 02 0000 — 0059 000 — He
BPEMEHMU - MUHYTbI COXpaHATb
001 -
COXpaHaTb
03 0000 - 0023 000 — He
- Yacbl COXpaHATb
001 -
COXpaHATb
04 0001 — 0007 000 — He
- OeHb Heaenu COXpaHATb
5 001 -
COXpaHATb
05 0001 — 0031 000 — He
- Ynucno MecsLa COXpaHATb
001 -
COXpaHsaTb
06 0001 -0012 000 — He
- Mecsy, COXpaHsATb
001 -
COXpaHATb
07 0000=0099 000 — He
-rog (2000 2099) COXpaHATb
001 -
COXpaHsATb
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7.2.1.6 CucTteMHble napameTpbl

Ha gaHHom YpOBHE npon3soanTcA HaCTpOVIKa CUCTEMHDbIX MNapamMeTpoB KOHTpOJI1epa U KOHTPOI1b owmnbok.

Tabnuua 7.6.1

Oucnnen «Nex»

Oucnnen MAPAMETP

Oucnnen Oucnnen
H KAHAN . .. 3ABOAHHA BUXia
OMep YpOBHsi 1-1, 2-n pa3spsag 3-1, 4-n paspsp
01 01 00.xx 000
CuctemHble Bepcusa nporpammHoro | rage:
napameTpbl obecneveHuns 00 — kog mogenu
KOHTponnepa
XX — HOMep Bepcum1
02 0000 - 0015 000
Kog mogenu moayns
pacLmpeHus
(cm.cTpaHumuy 8)
02 01 XXXX 000
MapameTpsbl CeTeBoWi agpec 0000'=0255
ceTeBoro obmeHa (0000 = oTKMHO4eH
OT cet)
02 XXXX 000
CkopocCTb CeTeEBOrO 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
6 0010 — 230400
0011 — 460800
0012 — 921600
03 XXXX 000
Tanm-ayr kagpa cMm. pasgen 5.4,
3anpoca B CUCTEMHbIX Tabnuuya 5.1
TakTax
1 TakT = 250 mMkc
04 0000 — Modbus RTU 000
MpoTtokon obmeHa™™ (ctangapT «Mukpon»)
0001 - Modbus RTU
(ctangapT «Modicony)
05 0000 — «3-2-1-0» 000
Mopsigok cnegoBanua™* | 0001 — «1-0-3-2»
0002 — «0-1-2-3»
03 01 XXXX 000
Pecypc cuctembl CeobogHas namaATb 0000 - 0200 *
nporpaMm
02 XXXX 000
CBobGoaHast namMaTb 0000 — 0400 *
BbIXOJHbIX PETUCTPOB
03 XXXX 000
CBoboaHas namaTb 0000 -0320 *
napamMmeTpoB (CBOWCTB)
04 00-99 0000 — 0002 000 — 999
CuctemHble owmnbkn | Homep owwmbkm Tun owmnbku Kop owwmnbkm
Cwm. 1abn.7.6.2 Cwm. 1abn. 7.6.2

* B paHHOM napameTpe ykasblBaeTCsl KONMMYeCcTBO 3anucel, ogHa 3anucb paBHa 4 GawTta (Hanpumep,
Homep Gnoka, HoMep Bxoda, Homep 6rnoka, HoMep Bbixoaa).

** HactpanBaetca ans obmeHa AaHHbIMM C npubopamy CTOPOHHWX MpOWM3BOAMTENENn (Hampumep,
naHensmu onepatopa dupm Siemens, Weintek, Ta gpyrue). bonee nogpobHo cmoTpute B nyHkTe 5.4.2-5.4 .4,
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Tunbl (koabl) CUCTEMHbIX U Nporpammupyembix OLUUBOK,
MHOULMPYEMbIX Ha YpoBHe 6, noaypoBHsa 04, ykasaHHbIX B Tabnuue 7.6.1

Tabnuua 7.6.2
Twun Koa

oWnBKN | ownbkm MpuynHa ownbkn MeTon ycTpaHeHusi ownMGKu

01 Owwnbka aHanorosoro Bxoga Al1 YCTpaHUTb NpUYMHY BbIXOA4a CUrHana 3a
CwvrHan Ha Bxode BblLLEN 3a AnanasoH AnanasoH Lwkanbl ( unun kanubposaThb LuKany)
LKanbl

01 T T T

05 Owwnbka aHanorosoro Bxoga Al5 | ... ...
CwvrHan Ha Bxofe BblLLEN 3a AnanasoH
LUKasbl

01 Owwbka npu obpaLleHnn K BHELLHEN 1. BbIKNOUYNTb, a 3aTeM BKITYUTL KOHTpONnep
3HeproHesmsucumon namatn EEPROM 2. 3ameHUTb MOAYMb PaCLUMPEHUS

02 Ownbka npy obpalleHnn k Tanmepy 1. BbIKMOUMTb, @ 3aTEM\BKITHOUYNTEL KOHTPOMNep

peanbHOro BpemMmeHu moaynd npoueccopa

03 Owwbka npu obpalyeHun k yany LIAM AO2 1. BbIKNIOYNTL, @ 3aTEM BKITHOYUTL KOHTpONNep
2-ro kaHana moayns paclumpeHus 2. 3ameHUTb Moaynb pacLuMpeHus
04 Owwbka npu obpalyeHun k yany LIAM AO3 1. BbIKNOYnUTL, a 3aTEM BKITHOYUTL KOHTpONNep
3-ro KaHana moAyns paclumpeHns 2. 3aMeHnTb ModynbpaclumMpeHus
05 Owwmbka npu obpatleHum k yany LIAM AO4 1. BBIKMOUMTb, @ 3aTEM BKITHOYUTL KOHTpONep
02 4-ro kaHana MoAyns pacluMpeHust 2/ 3ameHuUTb MoAynb pacLUMpeHnst
06 Owwnbka npy obpaLLeHnn K y3ny kaHanos 1. BblknounTb, a 3aTem BKITHOYUTb KOHTPONNeEp
AVCKPEeTHOro BBOAA/BbIBOAA MOAYNA 2. TlpoBepuTE NpaBUIbHOCTb yKa3aHns Mogyns
pacwmpenus 1 rpynnbl (1-8 AUCKPETHbBIN pacwmpenns (NyHKT MeHto 6.01.02)
BBOZ/BbIBOA) 3. 3amMmeHnTb MOAYNb pacLUMpPeHns
07 Peseps
08 Owwnbka npn obpaLLeHnn K y3ny kaHanos 12 BbikniounTb, a 3aTeM BKOYUTL KOHTPOMep
AVCKPEeTHOro BBOAA/BbIBOAA MOOYNS 2: [poBepunTb NPaBUIbLHOCTL yKa3aHUs Moayns
pacwmpeHus 2 rpynnbl (9-16 ANCKpeTHBINA pacwmpeHus (NyHKT MeHto 6.01.02)
BBO//BbIBOA) 3. 3amMeHnTb MOAYNb pacLUMpeHns

7.2.1.7 KoHTponb OTKa3oB
Ha paHHOM ypoBHe Npou3BOANTCSA KOHTPOSb OTKa30B Npu NpOrpamMmMmmnpoBaHnN.

Tabnuua 7.7.1

ﬂwcl?zsiﬁm» Oucnnen NAPAMETP Iucnneit ucnneii
Homep ypoBHs 1-i1, 2- paspan 3-n, 4-i1 paspsg 3ABAAHHS BUXIA
00 ...99 01...05 XXXX XXX
Homep oTkasa Twn (kopg) oTkasa — CnyxebHas CnyxebHas
cM. Tabn.7.7.2 nHdopMauus UHdopMauus
06 0000-0099 0000-0099
Tun (kog) oTkasa — Homep 6rnoka Homep Bxoga (He
cM. Tabn.7.7.2 NOAKIOYEHHOI0)
7 07 0000-0099 0000-0099
Twun (kog) oTkasa — Homep 6noka "' Homep 6roka’’
CcM. Tabn.7.7.2
08 0000-0099 0000-0099
Twun (kog) oTkasa — Homep 6roka Homep Bxoaa 6noka
cMm. Tabn.7.7.2 nporpaMmmMmpyemoro
oTKasa
MpumeyaHwue,

*1. Ha paHHbix gucnnesx ykasbiBaeTcsa Homepa OnokoB, B KOTOPbIX Ha 3Tane nporpaMmMupoBaHus
NPOVM30LLINO «MNepekpbITue» obnacTen aapecoB NapameTpoB.

Mepeiitn B pexum «paboTbl» NpYM HanMUuUMM OTKA30B HEBO3MOXHO. VX HYXXHO WCNpaBuUTb B PEXUME
nporpaMM1MpoOBaHUs.
Owmbkm (Tabn.7.6.2) MOXHO BUAETb U B pexnme «paboTbi». [INs 3TOro HyXHO NEPEnTV B PEXUM NaHenu
OTKa30B 1 OLLINBOK:
ow ot
(0O 0o oo oo = m)

Mpu aTom ByOeT BO3MOXHOCTL MPOCMOTPETHL MO MOPSAKY KoAbl Bcex ownGok. Ha aucnnee Gyaet BMOHO
MopsaKOBLIN HOMEP OLLNGKK, KOoa OLUNGKK, 1 AONOMHUTENbHAA UHAOPMALIMS.
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Tabnuua 7.7.2

LIZANTAN.COM

Tunbl (koabl) OTKA3OB,
MHAMLMPYEMbIX Ha YPOBHe 7, yKa3aHHbIX B Tabnuue 7.7.1

Koa otkasa MpuunHa oTkasa MeTop ycTpaHeHus oTkasa

01 OTKa3 3HeproHe3nBMCUMOW BHELLHEN 1. BbIKNOUYNTL, @ 3aTEM BKITHOYUTL KOHTPONNIep
EEPROM

02 Owwnbka Npu TeCTUPOBAHNUN N ANArHOCTVKE 1. BblkniounTb, a 3aTeM BKIMOYUTL KOHTPOMep
O3Y (RAM, onepaTvBHON NamsATH)
npoueccopa Ha aTane HavasnbHOW
MHULManu3aunm KoHTponnepa

03 He cooTteeTcTBUE KOHTPOMbLHOW cymMmmbl CRC 1. HanTn n ycTpaHnTb HECOOTBETCTBUE B
obnacTu pegakTMpoBaHus KoHUrypauum un nporpamme nubo, ecim He HYXXHO YCTPaHATb
KOHTponbHoM cyMMbl CRC MCNOMHUTENBHOTO | HECOOTBETCTBME - BLIKIIOYNTbL, 8 3aTEM BKIOYNUTL
mMoayns KOHTponnep.

2. BeinonHuts‘onepauno 3arpysku (ypoBeHb 1),
€CNny HECOOTBETCTBME AOMKHO ObITb 3arpyxeHo.
Mpwn aToM, 3arpy3ka Ha ypoBHe 1 KOHTponupyeT
06beM ncnonb3yemor NamaTh, cBA3n GIIOKOB U

camy nporpaMmy nomb3oBaTens.

04 He cooTtseTcTBUE KOHTPOMBLHOW cyMmmbl CRC 1. BeINONHUTL OREPaLMIO COXpaHeHUs (CMm.
3arpy>keHHol nporpaMMbl Nonb3oBaTens n ypOBeHb 8), ecn HecooTBeTCTBME AOIMKHO ObITh
KOHTponbHol cyMMbl CRC coxpaHeHHo COXPaHEHO.
nporpamMmbl Nonb3oBaTens

2. Ecnu He HYXHO yCTpaHsATb HECOOTBETCTBME -
BbIKIIOYMTb, @ 3aTEM BKIOYUTb KOHTPOMep.

05 Owwmbka koHTponbHon cymmel CRC 1. BbIkntounTb, a 3aTeM BKITHOYUTb KOHTpONnep
NCMNONHSEMON NporpaMMbl NoNb3oBaTens. B AN MHULManM3aummn TeCToB HavanbHOW 3arpy3ku
O3Y (ocyLuecTBEHNE KOHTPONSA BO BpEMS KOHTpOnnepa
paboTbl)

06 OTkas nporpaMmbl nonb3oBaTens 12 1py BO3HNKHOBEHMW AAHHOIO OTKasa Ha
He nogkntoveHHbI Bxog, WHAVKaLMK yKa3blBaeTCH HOMep

HenoaKni4YeHHoro Bxoga. Hantn n yctpannts
OLIMBKY KOHpUrypauumn ceasen yHKLUMOHANbHbIX
6110KOB.

07 HenpasunbHoe pacnpegeneHne 6a3oBbIX 1. lMpn BO3HUKHOBEHMMN AaHHOrO OTKa3a Ha
appecoB PYHKLUMOHAaNbHbIX GII0KOB nHAMKaLMW ykasbliBaeTcst Homepa 6rokoB ¢
(coBnapeHune 6asoBbix'@agpecos B coBnasLwMmMu 6a3oBbIMK agpecamu. Hantm un
Heckonbknx 6rokax) YCTPaHWTb OLIMOKY KOHMUMrypaumm
CMm. Tabn. 7.7 1 yHKUMOHaNbHbIX 6I10KOB.

08 Mporpammupyembii 0Tkas 1. JlokannsoBaTtb HEUCNPABHOCTb COrNACHO

3anporpaMMMpoOBaHHOM Noruke paboThbl
hopMMpoBaHUS NporpaMMUpyeMbIX OTKa30B



https://lizantan.com/shop/kontroller-mikroprocessornyy-mik-51

8-800-511-09-43
mlizantan@yandex.ru 66 LIZANTAN.COM

7.2.1.8 CoxpaHeHue nNporpaMmmbl Nosib3oBaTensi U HaCTPOeK B 3IHEeProHe3aBUCMMOW NaMsTH

Ha paHHom YpOBHE MNMPON3BOAUTCA COXpaHeHue nporpaMmmbl Nonb3oBaTesid, HAaCTpoeK U napameTpoB B
3Hepr0HeSaBVICVIMOl7I namMAaTn KOHTposnnepa.

Tabnuua 7.8
HMC;:ﬁ%NE» Oucnnen MAPAMETP Oucnnei Ovcnnei
. .. 3ABOAHHA BUXia
Homep ypoBHs 1-it, 2-1 pa3psag 3-n, 4-n paspag
00 ...99 01...99 0000 - 000
He 3anucbiBaTh B
Wngukaums WHavkaums 3HEepProHe3aBUCUMYIO
3aaHHoro 3aeliCTBOBAHHOIO namsaTb
8 KonmyecTtBa 6nokoB | konuyectsa 61okoB
0001 — 000
3anucaTb B
3HeproHesaB1UCUMYyio
namsTb
MpumeyvaHwne.

NameHeHne B pexxume PABOTA criegytowmnx napametpoB HE TpeByeT koMmaHAbl COXpaHeHUsi Ha ypoBHe 8.
[aHHble N3MEHEHNS COXPaHSIIOTCSt aBTOMaTUYECKN:

1) OnepaTuBHbIX MapaMeTpoB (pPexumbl pPaboTbl PeryndATopoB, NPOrpaMMHbIX 3a4aTYMKOB, 3HaYeHue
3aaHHON TOYKWN perynsatopa, 3Ha4eHne aHanoroBoro BbIXOAHOrO BO3AEWUCTBUSA peryfstopa B py4HOM pexvme).

2) MNapameTpoB hyHKLUMOHanNbHbIX 6G1TOKOB, U3MEHEHUE KOTOPbIX Pa3peLLeHO Ha YpoBHe 4.

3) VsameHeHne napameTpoB yHKUMOHanNbHbIX GrokoB no cetu (B pexume PABOTA u B pexume

MPOrPAMMUPOBAHVE).
N3y (EEPRO "2

Mporpamma_ nonb3oBa <
*2
*3

o3y

I'Iporpamma nonb3oBaTensa

MapameTpbl Mporpammel
nonb3oBaTens

CucTtemHble napameTpbl

*1. 3anucb 13 [3Y B/O3Y npoucxoouT BKMOYEHWUS MUTaHUSA npubopa, a Takke ecnv Mo Kakom TO MpUYMHE
ucrnopyeHa paboyas.nporpamMmma nonb3oBaTens.

*2. 3anucb nporpaMmel nonb3oBaTtens B MN3Y NpoMCXO4WT NpU COXPaHEHNM Ha yPOBHE MPOrpaMMmnpoBaHus 8.

*3. MNpn paboTe KOHTponnepa 3anucb napameTpoB nporpammbl B M3Y NpoucxXoauT TONbKO ANs ONpeAerieHHbIX
©nokoB. 3anncb NPON3BOANTCS LIMKITMYECKN MO BPEMEHW UK NPU U3SMEHEHUM napamMeTpa 6noka.

*4. 3anuco B MNM3Y nponsBoanTcst Npy U3SMEHEHNM NapaMeTpa KOHTponepa.
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8 YkasaHue mep 6e3onacHocTum

8.1 K akcnnyatauum koHTponnepa MWK-51 pgonyckatTcs nuua, nmewowme paspelleHne ans paboTel Ha
anekTpoycTaHoBKax HanpshxeHnem o 1000 B n n3yumBLuMe pykoBOACTBO MO 3KCNyaTaumuy B NOSIHOM 00beMe.

8.2 Okcnnyataums koHTponnepa MWK-51 paspelaeTcs npu  HanmuMuun UHCTPYKUMM MO TEXHUKE
6e3onacHoCTW, YTBEPXOEHHON npeanpuatTueM-notpeduTenem B YCTAHOBIEHHOM MOPSAKE W y4uTbiBaloLEWn
cneunduKy NPUYMEHEHUs] KOHTpOmnepa Ha KOHKpeTHoMm obbekTte. lpu akcnnyaTauum HeobxoauMmo cobnopaTb
TpeboBanus gevicteytowmx npasun MNT3 u NTB ans anektpoycTtaHoBOK HanpskeHnem Ao 1000B.

8.3 KonTponnep MUK-51 gormkeH akcnnyatupoBaTbCA B COOTBETCTBUM C TpeboBaHMAMU AENCTBYHOLLMX
"MpaBun yctponcraa anekrpoyctaHosok" (M1YJ).

8.4 VicnonbayinTte HanpsxeHus nutaHnsa (220B/50My nepeMeHHoro Toka), CooTBETCTBYIOLWME TpeboBaHWAM
K anekTponutaHuio ans koHtponnepa MWK-51. MNpu nogade HanpshkeHUs NUTaHWs HeobXQAWMOeE ero 3HaveHue
OOIMKHO yCcTaHaBnmBaTtbcsl He 6onee, Yem 3a 2-3 cek.

8.5 Bce MoHTaxHble W npodwunaktuyeckne paboTbl [OOMMKHbI MPOBOAUTLCS MPY  OTKIHOYEHHOM
ANEKTPONUTaHWMN.

8.6 3anpeluaeTcs NnoaknoYaTh U OTKMOYaTh COEAUHUTENUN NPU BKITHOYEHHOM 3MEeKTPONUTaHUN.

8.7 TwaTtenbHO npou3BOoAMTE MOAKMYEeHMEe C cobniogeHnem NONApHOCTU, BbIBOAOB. HenpasunbHoe
NOAKMNIOYEHUE WNN MOAKMIOYEHNE pPa3beMOB MNPW  BKMOYEHHOM NUTaAHUM MOXET MPUBECTU K MOBPEXOEHUIO
SMNEKTPOHHbLIX KOMMOHEHTOB Npubopa.

8.8 He nogkntoyanTe Hemcnonb3yemble BbIBOAbI.

8.9 Tlpn pas3bopke npubopa ONsA ycTpaHeHUs HewucrnpaBHocTeln KoHTponnep/MWK-51 pomkeH ObITb
OTKITHOYEH OT CETU ANEKTPONUTAHUS.

8.10 Mpwu usBneyeHun npubopa n3 Kopryca He MpukacalTech K ero 3neKTpPU4EeCcKMM KOMMOHEHTaM U He
noasepranTe BHYTPEHHWE Y3rbl U YacTu yaapam.

8.11 Pacnonarante «koHTpornnep MMWK-51 «kak MOXHO' \ganee OT YCTPOWCTB, T[EHEPUPYIOLLMX
BbICOKOYACTOTHblE M3nydeHus (Hanpumep, BY-neun, BY-cBapouHble nannapatbl, MawuHbl, unu npubopsl
UCMonb3yloLLme MMNYNbCHbIE HanpsbkeHns) Bo nsbexaHne cboes B paboTe.
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9 MNopanok ycTaHOBKM U MOHTaxa
9.1 O6wue ykasaHusa

KouTtponnep MUK-51 paccumtaH Ha YTOMSMEHHbIN MOHTaX Ha BEPTUKaNbHOW MaHenu wurta unm nynbTa
ynpaBnenusa (cMm. puc. 9.1). KnemmHo-6rnoyHble coeguHutenu, Bxogdwme B cocTaB koHTponnepos MUK-51,
paccynTaHbl Ha ycTaHoBKYy Ha penbc DIN35x7.5 EN50022.

9.2 TpeboBaHMA K MeCTy YCTaHOBKMU

KoHTtponnepbl MUK-51 gomxHbl ycTaHaBnMBaTLCS B 3aKpbITOM B3pbiBOGE30NacHOMM. Noxapobe3onacHom
nomMeLLeHnn.
YcnoBus akcnnyaTtaumum KOHTPOINIEPOB HE XYXKe CNeayoLUnX:
* Temnepartypa okpyxatoLLero Bo3gyxa ot MuHyc 40 go nntoc 70°C;
* OTHOoCcUTENbHasA BRaxHocTb oT 40 0o 95 %;
» atmocdepHoe aasneHne oT 85 go 106,7 kla;
* 0OMKHA ObITb 3alLMTa OT BUSHUSA BHELLIHUX MarHUTHbIX MOMEN ¢ HanpskeHHoCTbio:00mee 400,A/\m;
* JOMKXHa OTCYTCTBOBaTb BUBpaLns MeCT KpenrneHusi ¢ YacToTol Beiwe 25 My u clamnnutygon 6onee 0,1 Mwm;
* OKpYXatolLliasi cpefa He AOIKHa coaepXaTb arpecCMBHbIX NapoB U ra3os.

9.3 CoepuHeHMe KOHTposJiepa ¢ BHELWHUMU YCTPOMCTBaMMU

KabenbHble cBA3W, coeauHsAlowme koHTponnepbl MWK-51 ¢ paruvkamm M MCMONHUTENbHLIMU
MexaHVU3Mamu, NOoAKMIYATCA K HAM Yepes KNeMMHO-6rnoYHble coeAvHUTENW COrMacHo NPOEKTy aBToMaTu3aummn B
BMAE KabenbHbIX CBA3EN U XryTOB BTOPUYHON KOMMYTaLMK.

MoakntoyeHre OCyLLEeCTBNSIETCA C MOMOLLbI COeAUHUTENEN HA OCHOBE BE3BMHTOBbLIX MIMOCKO-MPYXUHHbIX
KNeMM, KOTOpble YCTaHOBIMEHbl Ha COOTBETCTBYHOLUMX KNEMMHO-GOYHbIX COeaMHUTENsX. Tunbl NPOBOOHMWKOB,
nopaknoyaemble K 6€3BUHTOBLIM MNOCKO-MPYXWHHBIM KNeMMaM: hOAHOXUMbHBIE, MHOTOXMWIbHbIE, MHOTOXUIbHbIE
TOHKOMPOBOMOYHbIE (B TOM YMCIIE C YMIIOTHEHHO-3aXaTbIMU1 XWUamu);, TOHKOMPOBOSOYHbIE C KOHLEBOW BTYIKOW UMK
CO WTUPTOBBLIM KabenbHbIM HAKOHEYHUKOM. XapaKTepUCTUKN Pa3beMHbIX CoeAauHuTenen (pa3beMoB-KNeMMm) U
KNeMM, yCTaHaBMMBaeMbIX Ha KNeMMHO-6ro4HbIx coegunntensx (KB3):

* ceyeHune noaknto4aeMblx NPOBOAHUKOB 0,08-2,5 MM2,
* rnybuHa 3a4nCTKN NPOBOAHUKA (ANMHA BTYMIKW, LWITUMTA) 5-7 MM,

* MaKkcumarnbHOe HanpsikeHve 250 B,

* HaNpshXeHue U3onsaumMm Mexay Krnemmamm 4 kB,

* MaKkCUManbHbI TOK Yepes Knemmy 12 A

Mpoknagka kabenen W XryToB [ofkHa oTBeuvaTb TpeboBaHusMm pevicteylowmx «lMpaBun ycTpoicTea
anekTpoycTtaHoBok» (MY3). He gonyckaeTcd o6beAuHATL B 0AHOM kabene (B Xryte) uenu, no KoTopbiM NnepeaarTcs
BXO[Hbl€ aHaNoroBbl€ N CUMbHOTOYHbIE BbIXOAHbIE AUCKPETHbIE (MMMYIbCHBLIE) CUrHanbI.

OKpaHupoBaTb BXOOHblE W BbIXOAHblIE OUCKPETHble (UMMynbCHble) kabenbHble uenn He Tpebyetcs.
HeobxoammocTe B akpaHnpoBaHumM Kabens, MO KOTOpbLIM NepeaaeTcs aHanorosasi MHpopmauus, 3aBUCUT OT ANWHbI
CBHA3€eW 1 OT YPOBHS NMOMEX B 30HE MpOokKiadku-kabens.

CeTeBoe HanpsikeHune anekTponutaHns KoHTponnepoB MWK-51 nopaetcs yepeB BHELLHWIA CUIOBOW LT,
060pyI0BaHHbI aBTOMATUYECKMMM BbIKIKRYATENSAMU.

Bnokn koHTponnepos, MUK-51, Aatuvkn M MCNONHWUTENbHbIE YCTPOWCTBA, BXOASALIME B OAWH KOHTYpP
perynmpoBaHus Wnu ynpaefeHWs,  JofbkHbl OblTb OTHECEHbl («NpuBA3aHbl») K OZHOMY aBTOMAaTUYECKOMY
BbIKMO4aTENHo.

MapameTpbl CeTW aNeKTPoONUTaHns — OgHogasHasi ceTb NEPEMEHHOIO Toka HanpsbkeHnem 220 (+22; -33L11)
B v yactoton (50 £ 1) FFu.

MpoBoaa anekTponMTaHMa AOAKMYaTCS K pa3beM-knemme «~220B», pacnonoxeHHOW Ha 3agHeln Yactu
6roka kKoHTponnepa.

Bce 6noku koHTponnepoB MNK-51 gomkHbl 6biTb 3a3eMneHbl NPOBOAOM ceyeHust He meHee 1,5 MM,

CxeMbl BHELIHUX coeanHeHuii npusoaaTcs B rnase 10.
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BHewHun BUA

KB3-29P-01 KB3-29-01

FaGapuTHble pa3mMmepsbl

Bud Bud Bud Pasmepbl HOukamopoe
c3adu c6oky crnepedu NAPAMETP

o,

3ABLIAHHS
BUXIY

a1
L?J__

4.5

189 max

|
190 max (MoHmaxHasi 2n1y6uHa)

PekomeHdyemas monwjuHa wjuma om 1 0o 5.mm.

Pa3merKa oTBEPCTUM Ha WIUTE

! 150 min

150 min|

92 +0,8

PucyHok 9.1 — BHewHuli 8ud, 2cabapumHsble u ripucoeduHuUmersbHble pa3mephb!
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Mopsagok yctaHoBKM Moaynsa pacwmpenns MP-51 B MUKPONPOLLECCOPHBIN KOHTPOIEp
MWUK-51.

a) ansa MIK-51 ¢ Bepcusimm go 51.58

p L
@Z@ﬁﬂﬂ

N~220 V

6) ana MIK-51 ¢ Bepcusamm nocne 51.158

PucyHok 9.2 — YemaHoeka modyns pacwupeHust MP-51

OTKknIoUNTL OUTaHKE.

CHaTb KOpAyC npubopa.

CHATb 3arnyLUKy'C 3aaHen CTEHKMN.

3akpenutb Ha MOAYMB 4-pe CTOVKU N CUTHANbHbIN WAend.
YcTaHoBUTE MOAYIB COrMacHoO pucyHka 9.2.

CoeanHutb pasbeM CUrHanbHOrO LWenda Ao nnaTel npoLeccopa.
MpoBepnTb HAaAEXHOCTb YCTAHOBKM NMaThl U pa3bemoB.

Cobpatb MNK=51 B kopnyc.

NGO WN =
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10 OpraHunsauusa BBoga-BbiBoga MHcpopmauun. BHewHne coeguHeHnsA

10.1 Oco6GeHHOCTU opraHusauuu BBoaa-BbiBOoAa

Bce BHelwHMe uenu, Kpome Lienen aNeKkTponuTaHus, NOAKMYaTCA K KOHTPOMMEpY C NOMOLLbIO KNEeMMHO-
OnoyHbix coegunutenen KB3. KneMMHO-OMOYHbIE COEQMHUTENM MOAKMYATCA K KOHTPONNepy 4epe3 pasbem
pacnosioXKeHHbIN Ha 3afHen CTeHKe npubopa.

KneMMHOo-61104HbIe coeanHUTENN NpefHa3HadeHbl Ansg MoHTaxa Ha penbc DIN35x7,5 EN50022.

Cxema nogkntoveHus koHTponnepa MUK-51 3aBucKT OT MoandUKaLmMm KneMMHO-61104HOIrO COeAMHUTENS.

B pasgenax 10.3 — 10.5 npeactaBneHbl CxeMbl NOAKMIOYEHNSI U BapvaHTbl OpraHM3aunm BHELUHUX CBA3EN
pasnnyHbIX TUMOB KNEMMHO-GIO4HbIX coeanHUTENEN.

10.2 BHewHue uenu koHTponnepa MUK-51

Bce BHelwHWe Lenu nogkntovatotes K kKoHTponnepy MUK-51 yepes 3 pasbema pacnonoXeHHbIX Ha 3agHen
CTeHke npubopa.

Yepes BepxHuUi passeM Trna DB-37M Ha 37 KOHTAKTOB NOAKNIOYATCA Lienu, K KOTOPbIM OTHOCSTCS:

* aHanorosble BXOAbI; * aHanoroBbIN BbIXOA;
* ANCKpeTHble BXOAbl; * AUCKPETHbIE BbIXOAbI;
* Llenu NUTaHna ANCKPETHbIX BbIXOAOB; * UHTepdenc.
Yepes cpeaHuii pasbem Tvna DB-25M nogkntovatoTes uenu nnat paclmpeHuns, K KOTopbIM OTHOCATCS:
* aHanoroBbIV BbIXOA; * ANCKPETHbIE BXOAbI;
* AUCKPETHbIE BbIXOAHI; * Llenv NUTaHWsa AUCKPETHBIX U, aHanoroBbIX BbIXOAO0B.

Yepes HWKHUIA OBYXKOHTaKTHbIN pasbeM-Knemmy noaknoyaeTcsanekTponntadue koHTponnepa MUK-51.
B pasgenax 10.3 — 10.5 npuBoasTcsa cxembl nogkntovenus Lenen YCO ans pasnuyHbiX TUNOB CUrHamoB.

10.3 BHeluHMe Lenu KNeMMHO-01T04HbIX coeiuHnTenen 6asoson moaenu
10.3.1 MopgknioyeHne aHANoOroBbIX BXO40B

MonoxeHne nepembidyek Ha KB3-29-01 (KB3-29P-01, KB3-29K-01, KB3-29C-01) AnA HACTPOMKM pasnmnyHbIX
TUMNOB BXOAHbIX cUrHanoBs npusegeHo B Tabn. 10.1. MonoxeHne nepembiyek Ha nnarte npoueccopa Ans HacTPONKK
pa3nnyHbIX TUMOB BXOAHbLIX CUrHaNoB npueeaeHo B Tabn. 10.2.

MpeobpasoBaHne curHanoB mnocTosiHHoro Toka 0-5 MA, 0(4)-20 MA unu curHanoB MNOCTOSIHHOIO
HanpsbkeHus 0-10B, 0-5B, 0-2B, 0-1B, 0-200mB, 0-100mBj, 0-75mMB, 0-50MB ocyuiecTBnsetrca C MNOMOLLbO
HOPMUPYIOLLNX PE3NCTOPOB, BXOAALLMX B COCTaB KNEMMHO-6M04HOre coeauHmTens. Beibop curHana 0-20mA nnm 4-
20mA ocyLecTBnseTCs NPOorpaMmmMHO C MOMOLLbIO PYHKLUMOHambHOro 6rioka aHanorosoro BBoAa.

Kaxxgbli aHanoroBbI BXOA ranbBaHU4ECKN U3ONMPOBAH OT APYrMX aHanoroBbiX BXOAOB W APYrux Lenen
KOHTponnepa.

10.3.1.1 MNoaknioyeHMe aHanoroBbiXx BXOAOB » C MOMOLbIO KNeMMHO-0M04YHOro coeAuHuUTens
KB3-29P-01 (KB3-29K-01, KB3-29C-01) npencrtaBneHo Ha puc. 10.1.

JP1 JP2 JP3 JP4 K53'29P'01
af 2 1 2 1 H 1 2
34 34 3|u u|s 34K53-29K-01
5 6 5 6 5| |6 5 6
o M S e 4 4 ey 7 « KB3-29C-01
Bxog Al1
MA, B
TC3Ix TC4x Bxog
TN wA B s Al3 (Tz: @] *AB
H 4 sl 1 > 2| -AI3
- - MA, B
wl| U Bxoa "4 " 2|  +AM4
Al4 @:
Bxog Al2 ~ -1 3 -Al4
TC3x AC4x || w2 -
T MA, B w
+, + o +2 z
- g ~| w2z 2
-] -2 2
MA, B — noOKMoYeHUe 0amyuKo8 MoCMOsIHHO20 MoKa Unu HarpsiXeHusi
T — NMoOKIro4YeHUe mepmorap
TC 3-x — nodkoYeHuUe mepmoripeobpasosamerned o 3-x npo8odHoU cxeme rOOKIHHEHUS
TC 4-x — nodksoYeHUe mepmoripeobpasosamernell o 4-x npo8odHol cxeme roOKIHHEHUS
JP1-JP4 — riepeMmMbIYKu 0511 HacmpoUKu aHano2o8bix 8xodos Al1-Al4

PucyHok 10.1 - [NodkrrouyeHuUe aHan0208bix 8X0008 C MOMOWbIO KITEMMHO-6104HO020 coeduHumernsi Kb3-29P-01,
KB3-29K-01, KB3-29C-01.
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Tabnuua 10.1 - MonoxeHne nepembivek JP1 - JP4 Ha knemmHo-6rovyHom coeamHutene KB3-29-01 (KB3-29P-01,
KB3-29K-01, KBE3-29C-01) onsa HacTpoikm aHanoroebix Bxogos Al1 - Al4

Tun BXOQHOO CUrHaNA Bxoa Al1 Bxop Al2 Bxopa Al3 Bxog Al4
Mepembiyka JP1 Mepembliyka JP2 Mepembliyka JP3 Mepemblyka JP4
0-5mMA [1-2], [7-8] [1-2], [7-8] [1-2], [7-8] [1-2], [7-8]
0-20mA, 4-20mA [1-2], [5-6] [1-2], [5-6] [1-2], [5-6] [1-2], [5-6]
0-10B, 0-5B [2-4], [5-7] [2-4], [5-7] [2-4], [5-7] [2-4], [5-7]
0-1B, 0-2B, 0-200mB,
0-100MB, 0-75MB, 0-50MB [1-2], [5-7] [1-2], [5-7] [1-2], [5-7] [1-2], [5-7]
Hatumkmn TCM, TCIN, Pt [1-2], [5-7] [1-2], [5-7] - -
Tepmonaps! TI1 [1-2], [5-7] [1-2], [5-7] - -
MpumeyaHus.
1. MNonoxeHve nepembidek JP1 - JP4 ana HacTporkm aHanoroBbix BxogoB Al1 .- Al4 pomxHo

COOTBETCTBOBATb MOJIOXKEHUIO MEPEMbBIYEK HA aHANOroBOM BXoAe Ha nnarte npoleccopa, a Takke. COOTBETCTBOBATL
HOMepy CBOMCTBa (PYHKLMOHANbHOro 6oka aHanoroBoro BBoAa OTBEYaKLLEro 3a TUM BXOAHOIO cUrHana.
2. CmelleHne BxogHoro curHana 4-20MA ycTaHaBnnBaeTCcsa NPorpaMMHo.
3. Bxogbl Al3 n Al4 npegHasHadeHbl AN NOAKAKYEHUS YHUPULMPOBaHHBIX aHATOreBbIX CUrHao0B.

Tabnuua 10.2 - MonoxeHne nepembivek J3, J4, J5, J6 Ha nnaTe npoueccopa Ans HaCTPOMKN aHarnoroBbIX BXOAOB

Al1-AI2

MNMonoxeHune nepemMbivyek Ans aHanoroBbiX BXo4oB

Twn BXOAHOro curHana unu Tun gatyvka Bxoa A1 Bxopg Al2
J3 14 J5 J6

0-5MA, 0-20mA, 4-20MA [1-2] [2-4], [8:10] | [1-2] [2-4], [8-10]
0-10B, 0-5B, 0-2B [1-2] [2-4], [8-10] | [1-2] [2-4], [8-10]
0-1B, 0-200mB [1-2] [781024] | [1-2] [7-8], [2-4]
0-100mB [1-2] [7-8], [9-10] | [1-2] [7-8], [9-10]
0-75MB [12]° [5:6). [9-10] | [1-2] [5-6], [9-10]
0-50MB [1-2] (56, [78] | [1-2] [5-6], [7-8]
TCM 50M, W00=1,428, -50°.. +200°C, 3-x npos. [3-4] [56], [2-4] | [3-4] 15-6] . [2-4]
TCM 100M, W1g0=1,428, -50°...+200°C, 3-x Npos. [34] (78], [24] | [34] [7-8] , [2-4]
TCM rp23, W10=1,426, -50°...+180°C, 3-x NpoB. [3-4] (56]. [2-4] | [3-4] (5-6] , [2-4]
TCH 50M, Wa00=1,391, -50°...+650°C, 3-x NpoB,
Pt50 o = 0,00390, 0,00392, 3-X NPOB. [3-4] [7-8], [2-4] | [3-4] [7-8] , [2-4]
TCM 1001, W100=1,391, -50°...+650°C, 3-x poB
Pt100 a = 0,00390, 0,00392, 3-x Npo.. [3-4] [9-10], [2-4] | [3-4] [9-10], [2-4]
TCN rp21, W00=1,391, -50°...+650°C, 3 Npos. 3-4] 78], 24] | [34] [7-8], [2-4]
TCM 50M, Wago=1,428, -50°...+200°C, 4-x ApOB. [1-2] (56]. [2-4] | [1-2] [5-6] , [2-4]
TCM 100M, W100=1,428, -50°...+200°C, 4-X poB. [1-2] (78], [24] | [1-2] [7-8] . [2-4]
TCM 1p23, W100=1,426, -50°...+180°C, 4:X MpOE. [1-2] [56].[24] | [1-2] [5-6] . [2-4]
TCM 501, W100=1,391, -50°...+650°C, 4-X Npos.
Pt50 o = 0,00390, 0,00392, 4-X NPOB. [1-2] [7-8]. [2-4] | [1-2] [7-8], [2-4]
TCH 100M, W100=1,391, -50° 4. #650°C, 4-x NpoB.
Pt100 a = 0,00390, 0,00392, 4-X.1poB. [1-2] [9-10], [2-4] | [1-2] [9-10], [2-4]
TCN rp21, W100=1,391, -50°...+650°C, 4-x npos. [1-2] 78], 24] | [1-2] [7-8], [2-4]
Tepmonapa KK (J), 0% #1100°C [1-2] (56, [7-8] | [1-2] [5-6], [7-8]
Tepmonapa TXK (L), 0°...+800°C [1-2] (56]. [7-8] | [1-2] [5-6], [7-8]
Tepmonapa TXKr (E), 0°.. #850°C [1-2] (5:6]. [7-8] | [1-2] [5-6], [7-8]
Tepmonapa TXA (K), 0°...+1300°C [1-2] (5:6). [7-8] | [1-2] (5-6], [7-8]
Tepmonapa THM10.(S), 0°.. #1600°C [1-2] [1-2], [8-10] | [1-2] [1-2] , [8-10]
Tepmonapa THP (B), 0°.+1800°C [1-2] (12, [56] | [1-2] [1-2], [5-6]
Tepmonapa TBP (A-1), 0°.#2500°C [1-2] [3-4].[8-10] | [1-2] [3-4], [8-10]

MpumeyaHue. lonoxeHne nepembiuek J3 -

J6 Ha aHanoroBom BXxOA4e Ha nnarte npoueccopa Ans

HacTporkn aHamoroBbiX BxogoB Al1 - Al2 OOmKHO COOTBETCTBOBATb MOSIOXKEHUIO MEPEMBIYEK Ha KMNEMMHO-
©6noyHom coeamHutene (Kb3), a Takke COOTBETCTBOBATb HOMEPY CBOMCTBA (DYHKLMOHANLHOrO 6110ka aHanoroBoro

BBOJa OoTBeYarLlero3a Tmn BXogHoro curHana.
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PucyHok 10.2 — lNonoxeHue nepembiyek J3, J4, J5, J6 Ha nname mpoyeccopa.

10.3.1.2 [MopknioyeHMe aHanoroBbiXx BXOAOB C MOMOLbIO KNEMMHO-6IO4MHOro coeguHuTens
KB3-29-01 npeactaBneHo Ha puc. 10.2.

JP1 JP2 JP3 JP4
o = D © o = D W o Do o D © KB3-29-01
(HEREESS N HEE
- WM — M0 — 0 M~ 00 -~
PR Al roax TC4x Wl B M B
= #H1 Bxog w| +Aa13 [Bxod 2| +Al4
. OGS
C: @: L] +HJ1 3 -Al3 = -Al4
- - wl| U1 = 2
-~ =11 ] ]
BOAAR - 1oav TC4x o] _ug - r
TN  MA.B © -
+, +
(.o, " T : N
- = ~ U2 e bt
(-] -2 = R
MA, B — oOKIIrYeHUe 0amyuKo8 MoCMOSTHHO20 MOKa Usu HarnpsiKeHust
T — r10OKITKYEHUE mepmorap
TC 3-x -~ [o0KtYeHue mepmorpeobpasosameneli no 3-x MPo8oOHOU cxeme MOOKMIOHEHUS
TC 4-x —\[oOKMoYeHUe mepmorpeobpazosameriel o 4-x npo8oOHOU cxeme NMOoOKTOYEHUSs
JP1-JP4 — nepembIyku Orisi HacmpoUKu aHanoz2o8bix 8xodos Al1-Al4

PucyHok 10.3 - [NoOkno4eHue aHano208bix 8x0008 C MOMOWbI KIeMMHO-6104HO020 coeduHumerns Kb3-29-01

MpumeyvaHne.

MonoxeHue nepemblyek JP1..4 Ha Kb3-29-01 nokasaHo B Tabnuue 10.1.

MonoxeHne nepemblyek J4 - J6 Ha nnaTte npoueccopa npeactasneHo B Tadnuvue 10.2.

MonoxeHne nepembidek J3 - J6 Ha aHaNOroBoM BXOAe Ha NnaTte npoueccopa ANA HACTPOMKU aHarnoroBbIX
BxogoB Al1 - Al2 OmKHO COOTBETCTBOBATL MOSIOXKEHUIO NMEPEMbBIYEK HA KNeMMHO-6no4Hom coeagunuTene (KB3), a
Takke COOTBETCTBOBaTb HOMEPY CBOMCTBA (PYHKLIMOHANbLHOrO 6r1oka aHanoroBoro BBoAa OTBEYaloLLero 3a Tun
BXOQHOrO curHana.
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10.3.2 MopknyeHne QUCKPETHbIX BXOA0B

Kaxgbi AUCKPeTHbIN BXOA ranibBaHWYeCKU M30NMPOBaH OT APYrMX OWCKPETHbIX BXOAOB WM ApPYrnx uLenen
KOHTpornnepa.
[ns nuTaHusa AMCKpeTHbIX BXOAOB (AaTunkoB) TpebyeTcsa BHeLHee HanpshkeHne 24B nocTosHHOro Toka.

10.3.2.1 Moaknio4veHMe AUCKPETHbIX BXOAOB C MOMOLbIO KIIEMMHO-GJIOMHOIO coeguHUTens
KB3-29P-01 (KB3-29K-01, KB3-29C-01) npeacrtaBneHo Ha puc. 10.3.

KB3-29P-01, Kb3-29K-01, KB3-29C-01
. 17 O H2 Bxopn 2

Oatumk 2

BHEeLWHWIN NCTOYHUK |

nutaxmsa =20..28B/65MA

\ [Oatunk 8 mH3 Bxon 3
HA1
K 15 0
+DI1 -
BN
Jatunk 1 Bxoa 1
H1, H2, H3 — WHOukamop cocmosiHuUs coomeemcmeyueao  OuUCKkpemHo20 exoda. WHOukamop

ceemumcsi, ecsiu Ha QucKkpemHbili 8x00 M0daHo HarnpsixeHue =24B.

PucyHok 10.3 - lNodkno4yeHue ducKpemHbIx 8X0008 C MOMOWbIO KITeMMHO-6r104Ho20 coeduHumens Kb3-29P-01,
(Kb3-29K-01/KBE3-29C-01)

10.3.2.2 TopknioyeHne [AUCKPETHbIX BXOAOB C MOMOLLIO KIIEMMHO-0TOYHOrO coeauHuTens
KB3-29-01 npeactaBneHo Ha puc. 10.4.

BHELUHWA MCTOUHMK © KB3-29-01
nuTaHuAa =24B N
AN 3
-+
. ° s 3 Bxoa DI
xon
Oatumk1 | .~ 3 DI
4 +
A N i 3 Bxos DI2
08
HAatumnk 2¢ | 2 DIz
Aatunk 3 S/ N 3 BxoaDI3
| —» |z| D3

H1, H2, H3 = WHOukamop cocmosiHus coomeemcmeyroue20 OUCKpemHo2o e8xoda. WHAukamop
ceemumcsipecriu Ha ucKkpemHbili 8x00 ModaHo HarnpsixeHue =24B.

PucyHok 10.4 - [lodknrouyeHue OuCcKpemHbIX 8x0008 C NMOMOWbI0 KieMMHO-65104H020 coeduHumens Kb3-29-01
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10.3.3 MopgknioyeHne aHaNoroBbIX BbIXO40B

AHanoroBbIl Bbixog 6a3oBoit Mogenu KOHTponnepa ABndeTcA akKTUBHbIM, NO3TOMY OJ1A €ro NUTaHna He

TpebyeTcs BHELUHUIA UCTOYHMK 24 B NOCTOSIHHOIO TOKA.
AHanorosbIv BbIX0 ranbBaHU4ECKMN N30MMPOBaH OT APYrvX Lienen KoHTponnepa.

0-5mA  J1[1-2], J2 [1-2] 0-5MA J1[2-4], [7-8]
0(4)-20mA J1 [1-2], J2 [2-3] 0(4)-20mMA J1 [2-4], [5-6]
0-10B J1 [2-3], J2 —He ycm.; OornonHumenbHo 0-10B J1[1-2], [3-4]

HY»KHO ycmarosums d8a pe3ucmopa Ha rnriamy
npouyeccopa (R43-18k, R44-2k).

[ns eepcud, HayuHasi ¢ 51.158

0-5mA J1[2-4], [7-8]
0(4)-20mA J1 [2-4], [5-6]
0-10B J1[1-2], [3-4]

[JoroxxeHue nepembiHeK Ha rame npouyeccopa ons HacmpoUKu aHaro208020 8bixoda
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10.3.3.1 MNoAakntoyeHne aHanNoOroBbiX BbIXOAOB C MOMOLLbIO KIIEMMHO-GTOYHOro coeguHUTens
KB3-29P-01 (KB3-29K-01, KB3-29C-01) npeacrtaBneHo Ha puc. 10.5.

+AO AHanoroebIA
BbIXOg

Ananorosas  p. []
Harpyska

vl €l
B
o

IH — 8bIXO0HOU MOK aHa10208020 8bixoda, RH - Hazpy3ka

PucyHok 10.5 - lNoOkntoyeHuUe aHai0208bIX 8bIX0008 C MOMOWbI0 KieMMHO-6r104Ho20/coeduHumens K6E3-29P-01,
(Kb3-29K-01, KBE3-29C-01)

10.3.3.2 MopkniovyeHUe aHaANOroBbIX BbIXOAOB C NMOMOLLbLIO KMEMMHO-0I04HOro coeguHuTens
KB3-29-01 npeactaBneHo Ha puc. 10.6.

I KB3-29-01
+ -~ o
AHanorosas RH o +AO AHanoroebIA
Harpyska N 7O BbIXOA
- o -

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

PucyHok 10.6 - [NoOkntoyeHuUe aHano208bIx 8bIXx0008 C MOMOUWbIO. KITeMMHO-65104H020 coeduHumerns Kb3-29-01
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10.3.4 MopknoyeHne [UCKPETHbIX BbIXOA0B
10.3.4.1 TMMoAakniovyeHUWe AUCKPETHbIX BbIXOOAOB C MOMOLWbLIO KIMEMMHO-0104HOro coeauHuTens
KB3-29P-01 npeacraBneHo Ha puc. 10.7.

ﬂ,VICerTHbIe BbIXO4bl BbIMNOJIHEHbI B BUAE pelie, Npn 3TOM Jiorm4eckomy 0 COOTBETCTBYEeT pPa3OMKHyTOe
NoNoXeHNne KOHTAaKTOB YKa3aHHbIX Ha PUCYHKe, a nornyeckon 1 - 3aMKHYTOE COCTOAHUE BbIXOAHbIX KOHTAKTOB pene

CP nHO.
Kaxgbli AUCKPETHBLIN perenHbll BbIXOA, ranbBaHUYECKM U3ONUPOBAH OT APYrMX AUCKPETHbIX BbIXOAOB U

OPYrux Lenen KoHTponsepa.

BbixogHoe pene MHAWKETOP BKNHOYEHUS WHaukaTop nogauu
nuTaHuA =248

1-ro KaHana pene 1-ro KaHana
KneMmbl

v nuTaHus =248
\ / o |3 e
+ 24B R
H1 H2 H3 H4 H5
J J J 1
K1 S?

K2§2K3§:ZK4§?K5§:Z
i
N

[ e e ] = =]

HO 1
CP 2
H3 2
HO 2
CP3
H3 3
HO 3
CP 4
H3 4
HO 4
CP5
H3 5
HO 5

-
(]
I

CP1

31 32 33 41 42 43 51 52 53 61 62 63 71 72 73

Beixog DO1 Bbeixeg DOZ2 Bbeixog DO3 Buixog DO4 Beixog DOS
1-i kaHan 2-AKaHan 3-AkKaHan  4-" kaHan 5-i kaHan

PucyHok 10.7 - lNolkmoyeHue QUCKPEMHbIX 8bIX0008 C MOMOWbI KIeMMHO-6104HO020 coeduHumernsi Kb3-29P-01

1. Ha pucyHke ycCroBHO MokasaHQpacrnonoXeHUe ¥ Ha3HayeHue NepeksioyatoLX KOHTAKTOB BbIXOAHbIX

pene kaHanos DO1-DO5.
2. KoHTakTbl BbIXOAHbIX pene ykasaHbl B MOMOXEHUN BbIKMOYEHO, UNu Npn 06ecTo4eHHon 06MoTke pene.

3. HEVICI'IOJ'Ib3yeMbIe KNEMMbI KIeMMHO-61104HOr0 coeMHNTENS He noakntoyaTb.
4. MakcumansHoe I'IOTDGGJ'IEHME (O6MOTOK pene) NATU BKMIOYEHHbIX KaHarioB OT BHELWIHEro MUCTOYHWUKa

nocTosiHHoro Toka 24B — 100mA.
5. HanpshkeHue BHELLIHeroMCcTouHMKa NuTaHms - HectabunmnsmpoBaHHoe, (20-28) B nocTtosHHOro Toka.

6. Mapa ANCKpPEeTHBLIX BbIXOA0B MOXET BbINOMHATL POSb OAHOIO UMMYbCHOTO Bbixoaa (b —M).
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10.3.4.2 MNoAakntoyeHMe AUCKPETHLIX BbIXOAOB C MOMOLLbLI KNIEMMHO-G5IOMHOIO COoeauHUTENs
KB3-29K-01 npeacraBneHo Ha puc. 10.8

[nckpeTHble BbIXOAb! BLIMOMHEHLI B BUAE TBEPOOTENbHLIX pene, Npu aTom nornyeckomy 0 cootBeTCcTBYET
pa3oMKHYTO€ MOSOXEeHNe KOHTaKTOB, a Normiyeckon 1 - 3aMKHYTOe COCTOsIHNE BbIXOAHbIX KOHTakToB pene CP n HO

Kakabll QUCKPETHBIA peneviHbiii BbIXOA, rarnbBaHWYecku U3oNupoBaH OT APYMMX OWUCKPETHLIX BbIXOOOB U
OPYrux Lenen KoHTponnepa.

BbixogHoe pene

MHaunkaTop MHaukaTop nogayum
1-ro kaHana BKITIOYEHMA pene nutaHna=24B
1-ro kaHana /
\ \
2 Knemmbl
MUTaHNSI CXem
H44|:| / ynpaeneHus pene
H1 H2 H3 H4
= = =
K1 K2 K3

AN

[LtY

\ |]__E,°“ 'E
HO 5 —I

6 ‘

218| |2 -
31 32 33 41 42 43 51 52 53 61 62 63 71 72 73
Bbixog DO1

Bbixonq DO2 Beixogq DO3 Bbixog DO4 Bbixog DO5
1-1 kaHan 2-i kaHan  (3-1 kaHan 4-14 kKaHan

R 60B max.1A AC
H 60B max 1A DC

Pucyrok 10.8 - [NodkntoueHue OUCKPEMHbIX 8bIX0008 C MOMOWbI0 KIeMMHO-b61104Ho20 coeduHumens Kb3-29K-01

5- kaHan

1. Ha pucyHke ycrnoBHO fokasaHO pacronoXeHWe U HasHaYeHUe 3aMblKatoLLMX KOHTAaKTOB BbIXOAHbIX perne
kaHanos DO1-DOS5.

2. KOHTaKkTbl BbIXOAHbIX pene ykKas3aHbl B MNOJIOXEHUN BbIKMKYEeHO, unn npu obecToYeHHo cxeme
ynpasneHua pene.

3. Heucnonbgyemble Knemmel, KneMMHO-B61O4YHOro COeAMHNTENS He MoAKNoYaTb.
4. MakcumanbHoe notpebfieHne (Cxem ynpaBneHus) AT BKIIOYEHHbIX KaHamnoB OT BHELUHEro MCTOYHMKa
NOCTOAHHOTO Toka 24B — 100MmA.

5. HanpsxeHve BHELLHEro NCTOYHMKa NUTaHus - HectabunmanpoBaHHoe, (20-28) B nOCTOSIHHOrO Toka
6. Mapa ANCKPETHbLIX BbIXOA40B MOXET BbIMOMHATL POSib O4HOIO MMMYNbCHOro Bbixoaa (b —M)
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10.3.4.3 MNopknioyeHne OUCKPETHbIX BbIXOAOB C NOMOLbLIO KNEMMHO-61I04HOrO coeAuHUTens
KB3-29C-01 npeactaBneHo Ha puc. 10.9.

OucKpeTHble BbIXOAbl BbIMOMHEHbl B BMAE ONTOCUMMUCTOPOB CO BCTPOEHHLIM AETEKTOPOM HYNeBOro
HanpspkeHus dasbl. Jlornyeckomy 0 COOTBETCTBYET 3aKpbITOE COCTOSHUE CMMUCTOPA , a formyeckon 1 — oTkpbIToe

COCTOSIHME.
Kaxgbih BbIXOO ranbBaHW4YeCcKM W30NMpoBaH OT ApYrUX AOMCKPETHbIX BbIXOAOB W Apyrux Lenen
KOHTpoOnnepa.
MHpukaTop N H44
nogaun B |:| 28
nuTaHua=24B 27F\
= = Knemmbi
/ H1 H2 H3 H4 HS NUTaHMA CXeM
yrnpasneHus
u u onTtocnmMmmucTopamu

WHavkaTop ﬂ/ . . _—

BKIHOYEHUS 1-ro
KaHana

BbixogHou < q
ontocumucTop 1- —| >

ro KaHana

- N © < v
| - - - -

31 32 33 41 42 43 51 52 53 61 62 63 71 72 73

Bbixog DO1  Bbixog DO2 Beixog DO3 ™ Bbeixoa DO4 Bbixog DO5
1-1 kaHan 2-1h kaHan/ " 3-i Kanan 4-kaHan  5-1 kaHan
PucyHok 10.9 - NodkmoyeHue QUuCKpemHbIX 8b1X0008 C MOMOWbIO KIeMMHO-6104Ho020 coeduHumens KbE3-29C-01

1. Ha pucyHke ycnoBHO nokasaHo pacronoXeHue 1 HasHaveHve BbIBOLOB ONTOCMMUCTOPOB KaHanos DO1-
DOs5.

2. Heucnonb3ayemsble KIemMmbl KNEMMHO-6T04HOr0 COeAUHNTENS HE NOAKIYaTh.

3. MakcmmanbHoe notpebneHve (Cxem, ynpaBneHNUs) NATU BKIIOYEHHbIX KAaHanoB OT BHELUHEro UCTOYHUKa
NOCTOAHHOrO Toka 24B — 100mA.

4. HanpsieHne BHELUHEero NCTOYHMKA AMTaHus - HectabununsmpoBaHHoe, (20-28) B nocTtosHHOro Toka.

5. MNapa QnCKpeTHbIX BbIXOA0B MOXET BbINOMHATL POSb OAHOIO UMMYbCHOro Bbixoaa (b —M).
PekomMeHaauumu no ncnonb3oBaHUIO MarTOMOLLHBIX,0NTOCUMUCTOPOB.

ManomollHble  ONTOCMMUCTOPbIY,. NpefHasHadeHbl Ans  KOMMyTauuum LUenen nepemMeHHOro  Toka.
OnTocMmucTopbl 06eCNEeYMBaIOT raribBaHNYECKYH N30NALMIO YNPaBSoLWMX Lenei OT CUNOBbIX U HENocpeaCTBEHHO
ynpaBnsloT MOLHBIMA CUNOBLIMU 3f1EMEHTaMU - MONYNPOBOOHUKOBBLIMU CUMWCTOPaMK, KOTOPble OTKPbIBAOTCS
UMMNYNbCOM TOKa OTpuuatenbHon noaspHocT. ManoMoLLHbIe ONTOCUMMWCTOPbLI MOFYT TakkKe ynpaBnATb Mapon
BCTPEYHO-NapannenbHO BKMOYEHHbIX TUPUCTOPOB.

K ogHoMy ManomoLiHOMY ONTOCMMMCTOPHOMY BbIXOAY MOXET MOAKMYaTbCA TOMbKO OAMH BHELUHWUWA
CMMMCTOP UNn ogHa napa BCTPEYHO=NapasnienbHO BKIIOYEHHbIX TUPUCTOPOB.

MMNynbCHBIM BbIXOAHOW TOK ManoMOLLHOro OonTocuMmcTopa MoxeT gocturatb 1A, HO TOMbKO B MOMEHT
BKITHOYEHMS BHELUHEro cumuctopal (Mnu napbl TUPUCTOPOB), MO3TOMY HEMNb3s MCMOMb30BaTb 3TOT BbLIXOA Kak
penenHbIn, HarpyXasi er0 NMOCTOSAHHOW Harpyskomn. [Mpu NOAKNIOYEHUI0 BHELUHWX CUMUCTOPOB CriedyeT yyuTbiBaTb
orpaHvuyeHue no ynpasnsrLlemMy BbIXOAHOMY TOKY MarioMOLLHOMO BbIXOAHOMO ONTOCUMMUCTOpA.

Kaxxgbii BBIXOOHOW OMTOGUMMUCTOP C BHELUHMM MOLLHbIM CUMWCTOPOM (MNM Mapow TUPUCTOPOB) MOXET
ObITb nogkmntoveH, k nobon dase (A, B unu C). Kaxgbln BbIXOAHOW OMNTOCUMWUCTOP WMMEET CBOW BCTPOEHHbLIN
[EeTEeKTop HyneBOrQ Hanps»KeHns asbl NO3BONAET BKMOYaTh HArpy3Kky TOMLKO NPWY MUHMMAarbHOM HanpsKeHUW Ha
HEWn.

PekoMeHayeMble exeMbl NOOKMIOYEHNS BHELLUHUX CUMUCTOPOB W Harpy3ok npuseaeHsbl Ha pucyHke 10.10.
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roe, VS1 BHeLWwHWIi A CMMUCTOP, YCTaHOB/IEHHbIN Ha paanaTtop;
R1 pe3uctop MJIT-1-360 OM-5%, ponyckaembiii gnanasoH 200...390 Owm;
R2 pesuctop MJIT-1-330 OM-5%, nonyckaemsbliit gnanasoH 200...390 Owm;
R3 pe3uctop MJIT-1-39 OM-5%, gonyckaembiii agnanasoH 33...68 Owm;
C1 koHpeHcaTop K73-17-630B-0,01 mk®-10%, ponyckaembin gnanason0,01...0,1 mkd;
RH pe3ncTMBHaa Harpyska;
FU1 nnaBkuii npeaoxpaHuTensb.

PucyHok 10.10 — Cxema roOK/oHeHUSsT 8HELUIHE20 CUMUCMOpPaA.

10.3.4.4 Mopgknio4YyeHWe AOUCKPETHLIX BbIXOAOB C MOMOLLbLIO KIIEMMHO-G1IOMHOrO coeguHUTens
KB3-29-01 npeacraBneHo Ha puc. 10.11.

OnckpeTHble BbIxoabl 06beANHEHbI B OOHY rpynny n3 5-Tn BbIXO40B.

BbIxoabl ranbBaHMYECKM M30NMPOBaHbI OT APYrMX Lenel KoHTponnepa.

Bbixoabl MMeT OOLLYH0 TOYKY U BbINOMHEHbl B BMAE MACCUMBHBIXATPAH3UCTOPHbBIX KIHOYEN C OTKPbITbIM
KONNekTopoMm n obwmm amuttepom. Jlormyeckomy O COOTBETCTBYET Pa3OMKHYTOE, a normdeckon 1 - 3amkHyToe
COCTOSIHME KITHOua.

Ons nuTaHua [OWCKPETHbIX Harpy3ok TpebyeTcs BHeELWHee HecTabunmnanmpoBaHHOe HanpsikeHue 24B
NMOCTOSHHOIO TOKa.

Bce anckpeTHble BbIXOAbl MOTYT NUTATbCA QTIOAHOIO MCTOYHMKA, OOHAKO, €CININ MOLLHOCTW 3TOTO MCTOYHUKA
He XBaTaeT, MPUMEHSETCA HECKOIbKO NCTOYHWMKOB MUTAHUS.

Kaxxgasa napa ANCKPETHbIX BbIXO40B MOXET BbIMOMNHATE POSib O4HOMO MMMYIbLCHOrO BbIXO4a.
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PucyHok 10.171 = FlodkmodeHue OUCKPEMHbIX 8bIX0008 C MOMOWbIO KIteMMHO-67104H020 coeduHumessi KbB3-29-01

MpumeyvaHus.

1. Tpu NOAKMIOYEHUN WHAYKTUBHBLIX HArpy3ok (pene, nyckaTenu, KOHTaKTOpbl, COneHouabl M T.M.) K
OUCKPETHBIM TPaH3UCTOPHBIM BbIXOA4AM KOHTpOsfepa, BO n3bexaHue BbIxoga U3 CTpOsi BbIXOAHOMO TpaH3ncTopa us-
3a Oonbworo TOKa CaMOMHOYKUUW, MapannenbHo Harpyske (0OMOTKe pene) Heobxooumo YyCTaHaBnMBaTb
Grokmpytowuii avoa VD — cM. cxeMy nogknioveHus. BHelwHW anoa yctaHaBnmMBaTth Ha KaXaoM KaHarne, K KoOTOpoMy
NOAKI0YEHA NHOYKTUBHAS Harpyska.

Tun yctaHaBnusaemoro avopga KO209, KO258, 1N4004...1N4007 vnu aHanornyHbln, paccynTaHHbI Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.
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10.3.5 MopgkntoyeHne nHtTepdenca
OpraHusauus nHTepdencHom CBA3N Mexay KOMNbIOTEPOM U KOHTpOnnepaMm npeacraBneHa Ha puc. 5.1.

PekomeHoyemMonm cxemon coeavHeHUs, ¢ MUHUMAanbHOM CTENEHbI0 OTPaXeHUs curHana, ABnsieTcs cxema
CoeQIMHeHNs B LeNOYKy, NpeacTaBneHHast Ha puc.5.1. Bce oTBeTBUTENN NpMemMo-nepegaTinkoB, NPUCOeaUHEHHbIE K
ofHon obLen nepegatoLLen NMHUK, OOIMKHbI COrNMacoBbIBATLCA TOMbKO B ABYX KpalHux Toukax. [AinvuHa oTBeTBNEHUN
Lo AormkHa OblTb Kak MOXHO MEHbLUEN.

HeobxoaMMocCTb 3KpaHMpOBaHUS kabenen, no KOTOpbIM MepedaeTcsi MHGopMaunsi, 3aBUCUT OT OJINHbI
KabenbHbIX CBA3EN U OT YPOBHSI MOMEX B 30HE NPOKMaaku kabens.

[MpvMeHeHe akpaHMPOBaHHOW BUTOW Mapbl B MPOMBbILLIIEHHBLIX YCIOBUSIX SABMASIETCA MPeanoyTUTENbHbIM,
MOCKOSbKY 3TO obecrneynBaeT Nony4yeHne BbICOKOrO COOTHOLLEHWNS CUrHaN/Wym v 3awwmuTy OT CUHEPa3HON NMOMEXW.

K komnbloTepy MoxeT 6biTb NoAKMYEHO A0 31 KOHTponnepa Ha OgHOM CErMEHTE CeTU.

Ob6wasn anvHa kabenbHON NMMHWUK CBSA3WN OOHOIO CerMeHTa ceTu He AoMmkHa npeBbiwaTtb 1200M.

B kayecTBe kabenbHOW NMHUK CBA3N MPEANOYTUTENBHO UCMOMNb30BaTb 3KPaHNPOBAHHYHOBUTYIO Napy.

OnvHa oTBETBNEHWI OT NMNHUN CBA3M Lo fomKHa ObITb Kak MOXHO MEHbLLEN,

K nHTepdencHbIM BXOo4am KOHTPOMIEPOB, PACMOMNOXEHHbIM B KPanHUX TOYKaX)COEAUHUTENBbHON MMHWK
Heo6XoAMMO NOAKMIYUTL ABa TepMuHanbHblM pesuctopa conpoTuenexHuem 120 Om (R1. n R2). lMogknioveHne
pesucTtopoB k koHTporniepam NeNe 01-30 He Tpebyetcsa (cM.puc.5.1). MNogknodeHre TepMUHAanbHbIX PE3NCTOPOB B
6noke npeobpasoBaHusa uHTepdencos BMN-485 (BIMN-52) cmoTpn B pyKOBOACTBE MO /Kcnnyataumm Ha 6nok
npeobpasoBaHus uHTepdencos Br-485 (BlMN-52). MogkntoveHne TepMUHanbHUX,PEe3NCTOPOB B KOHTPOMMepax
MWK-51 cm. pucyHok 10.9, 10.10.

10.3.5.1 TMMopaknioueHne MHHTepdenca ¢ NOMOLWbLIO KNeMMHO-6nouyHoro coeauHutena KbB3-29P-01
(KB3-29K-01, KB3-29C-01) npeacrtaBneHo Ha puc. 10.9.

Kabenb nMHWK cBA3K
(3KpaHMpoBaHHaA BUTan Napa) KB3-29P-01
ary TXA+ MpueMonepenaTink
N TXE- RS-485
12
Y
w
JPS 120 om
R
\ 100 om
/ | RGND — -4 GND
BblcokoOMHaRA 3&MNs MoAKnNoYeHWe TepMUHaTOpa

PucyHok 10.9 - lNodkmoyeHue uHmepgedca ¢ noMowbio KeMmHo-61104Ho20 coeduHumernsi Kb3-29P-01

10.3.5.2 MopknioyeHue WHTepchenca ¢ nNomolbl KnemMHoO-6no4Horo coepuHutens KB3-29-01
npeacTtaBneHo Ha puc. 10.10.

{abenk NUHUK CBAZK
(aKpaHUpoBaHHAA BWTAA napa) KB3-29-01
ind TXA+ MpueMonepenatink
N TXB- RS-485
132 |
)
w
JPS 120 om
s
\ 100 om
/ « | RGND i — GND
BbICOKOOMHAS 3eMNs MogknoyeHne TepMUHaTOpa

PucyHok 10.10 - lNodknodeHue uHmepgelica ¢ noMowbo KneMmHo-6r104Ho20 coeduHumerns K63-29-01
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10.4 BHeluHMe Lenu KNeMMHO-6JT04YHbIX coeguHUTenen moaynen pacwmpexdna MP-51
10.4.1 MoaknioyeHne BHELWWHUX Lienen moaynen pacwmpeHma MP-51-01

Mopynb paclimpeHns nmeeT BOCEMb AUCKPETHBLIX BXOAOB, TO eCTb koHTponnep MUK-51 ¢ gaHHbIM mogynem
pacwupeHus 6yget umeTb 11 AuckpeTHbix BxogoB (3 6GasoBbix + 8 Ha mogyne pacwupenus). OgvH u3
pononHuTenbHbiX Bxogos (DI4) nMeeT annapaTHbI CHETYMK ANCKPETHBLIX MMMYNbCOB (YacToTa Ao 2kl u).

Kaxabln AMCKPETHbIM BXOA ranbBaHWYECKM W30MMpoBaH OT APYrUX AMCKPETHbIX BXOA4OB W ApPYrvx ueneun
KOHTponnepa.

[nsi nuTaHna OUCKpeTHbIX BXOO0B (4aT4MKoB) TpebyeTcs BHellHee HecTabunmavpoBaHHoe HanpskeHne 24B
NOCTOSIHHOrO TOKa.

BHELHWIN UCTOYHUK
nuTtanns =20..28B/10MA KB3-24-10
\ * 1 5
o =
: 2
Oatumk 4 2 z 2
+ 3 o 5
= 5
Oatumk 5 4 2 qs,
®© -
+ 5 £
|—| E
Hatumk 6 6 g
T
o
Oatumk 7 8 2
MWK-51
KB3-24-10 MP-51-01
‘;
—
Rarunk R BxonDI

PucyHok 10.4.1.1 - lNodknrouyeHUe cueHanos modyns pacwupeHus MP-51-01 ¢ moOMOwbo KieMMHO-
6r104HO020,coeduHumens Kb3-24-10

MpumeyaHue.
1 DI4 moXeT ncnonb3oBaTbCA Kak CHETHLIN BXOA,
2 Hencnonb3yembie KieMmblKIeMMHO-0104HOro COeaUHNTENS HE NOAKMYaTb.


https://lizantan.com/shop/kontroller-mikroprocessornyy-mik-51

8-800-511-09-43
mlizantan@yandex.ru 83 LIZANTAN.COM

10.4.2 MoakniovyeHne BHELWWHUX Liener moaynen pacwmpenunsa MP-51-02

Mopaynb paclumpeHus nmeet 4 OUCKPETHbIX BXoaa, 4 AMCKPETHbIX BbIXoAa, TO ecTb koHTponnep MUK-51 ¢
OaHHbIM MOAyrneM paclumpeHus 6yaeT umeTb 7 OUCKPeTHbIX BXOAoB (3 6a3oBbix + 4 Ha mogyrne paclumpeHust) u 9
ANcKpeTHbIX BbixodoB (5 6asoBbix + 4 Ha moayne pacwumpenus). OavH u3 JOMONHUTENbBHBIX BXOAO0B MOAYNs
pacwupenus (DI4) nmeeT annapaTHbIA CHETYUK ANCKPETHBLIX UMMNYIbCOB.

Kaxabln AUCKPETHBIN BXOA, BbIXOA, ranbBaHWYECKN M30NMpPoBaH OT APYrnX OUCKPETHbIX BXOAOB (BbIXOA0B)
W Opyrux Lenen KoHTponnepa.

Ona nutaHus  OWUCKPeTHbIX BXOA4OB  (AATyMKOB) W BbIXOJOB (Harpysok) TpebyeTcs BHellHee
HecTabunmavpoBaHHoe HanpsixeHne 24B NOCTOAHHOIO TOKa.

BHELLHWIN NUCTOYHUK KB3-24-10
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PucyHok 10.4.2.1 - [No@kmoyeHue cueHanos modys pacuwupeHuss MP-51-02 ¢ nomowbto KIeMmHo-
61o4yHoeo coeduHumens Kb3-24-10

MpumevaHns.

1. Flpu._noaxkniHeHnn MWHAYKTUBHBLIX Harpy3ok (perne, nyckaTenu, KOHTaKTopbl, coneHouabl U T.n.) K
ONCKPETHBIM TPAH3UCTOPHLIM BbIXOA4AM KOHTpOMepa, Bo n3bexaHune Bbixo4a U3 CTPOSl BbIXOOHOIO TpaH3ucTopa us-
3a OonbLOro TOKa CcamMOVHAyKUMW, napannenbHo Harpy3ke (obmoTke pene) HeobxoAMMoO YycCTaHaBnvBaTb
onokupytowmn guog VD — cMm. cxemy nogkntoyeHnsi. BHeWHMiA anod yctaHaBnmBaTh Ha KaXXgoM KaHarne, K KoTOpoMy
NoAKMYeHa UHOYKTMBHAsA Harpys3ka.

Tun yctaHaBnuBaemoro anogda KO209, KO258, 1N4004...1N4007 wnu aHanorumyHblA, pacCunuTaHHbI Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.

2. DI4 moxeT ncnonb3oBaTbCH Kak CYETHbIN BXOA,.

3. Hencnonb3ayemblie knemmbl KneMMHO-61T04HOTO COeAUHUTENS HE NOAKIYaTb.
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PucyHok 10.4.2.2 - lNodknrovyeHue cueHanoe mMooyns pacuwupeHus MP-51-02 ¢ noMowbto KieMMHO-
6noyHo20 coeduHumenss Kb3-28P-12, Kb3-28C-12, Kb3-28K-12
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10.4.3 MoakniovyeHne BHELWHUX Lienen moaynen pacwmpexdna MP-51-03

Mopynb paclmpeHnsa nmeeT 8 ANCKPETHBIX BbIXOAOB, TO ecTb koHTponnep MUK-51 ¢ gaHHbIM Mogynem
pacLmpeHus 6ygeTt nmeTb 13 AUCKPETHLIX BbIXxoAoB (5 6a30Bbix + 8 HA Moayne pacluMpeHunst).

Kaxabln ANCKPETHbLIN BbIXOA ranbBaHU4eCKN U30NMPOBaH OT APYIMX AUCKPETHBLIX BbIXOA0B M APYrUX Lenemn
KOHTponnepa.

[na nuTaHns AMCKpPeTHbIX BbIXOAOB (Harpy3ok) TpebyeTcs BHellHee HecTabunuanpoBaHHOE HampshkeHne
24B nocTosiHHOrO TOKA.
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PucyHok 10.4.3.1 - lNodknrouyeHue cueHanos modyns pacuwupeHus MP-51-03 ¢ noMowbro KieMMHO-
6r104yHo20 coeduHumens Kb3-24-10

MpumeyvaHmns.

1. Mpu noaxmyYeHUN WHAYKTMBHBIX Harpy3ok (pene, nyckaTenw, KOHTaKTOpbl, coreHouabl U T.Mn.) K
AVCKPETHBIM TPaH3UCTOPHBIM BbIXO4aM KOHTpoIepa, BO n3bexaHne BbIxoda M3 CTPOS BbIXOAHOIO TPaH3McTopa us-
3a 0OOmbLIOrO TOKA CaMOWMHAYKUMW, napannenbHo Harpyske (obMoTke pene) Heobxogumo ycTaHaBnuBaTb
6nokupytowmingros VD~ cm. cxemy nogknodeHns. BHelHWin anoa ycTaHaBnmMBaTh Ha KaxaoM KaHarne, K KoTOpoMy
nopakmnoyeHa MHAYKTMBHasA Harpyska.

Tun yctaHaBnueaemoro avoga KO209, KO258, 1N4004...1N4007 vnv aHanornyHbl, paccyYNTaHHbLIN Ha
obpaTHoe HanpsixeHne 100B, npamoini Tok 0,5A.

2. Hewcnonb3yeMble KNneMMbl KNeMMHO-604YHOro coeanHUTENS He NoAKYaTh.
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PucyHok 10.4.3.2 - lNodknrovyeHue cuzHanos Mooysis pacuwupeHuss MP-51-03 ¢ noMowbro KineMmMHo-
6no4yHo2o coeduHumernsi Kb3-30P-12, Kb3-30C-12, Kb3-30K-12

H1 - H8 — nHgmkaTopbl BKNHOYEHUS COOTBETCTBYHOLLEro ANCKPEeTHOro Bbixoaa.
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10.4.4 MoakniovyeHVe BHELWWHUX Liener moaynen pacwmpexdna MP-51-04

Mopynb pacwmpeHnsa nmeeT 8 AUCKpeTHLIX BXoda U 1 aHanorosbIv BbIXOA, TO ecTb koHTponnep MUK-51 ¢
OaHHbIM MogyneM paclumpeHns 6yaeT umeTb 11 gucKpeTHbIX BxofdoB (3 6a30Bbix + 8 Ha Moayrne paclumpeHust) n 2
aHanoroBbix Bbixoga (1 6asoBbii + 1 Ha mogyne pacwwupeHus). OAuMH M3 AONOMHUTENbHBIX BXOAOB MOAYNS
pacwupeHus (DI4) nmeeT annapaTHbIM CHETYMK AUCKPETHBIX MMMNYNBCOB (YacToTa MMNynscoB A0 2kIML).

Kaxapln ANCKPETHLIN BXOA W aHArOroBblil BbIXOA ranbBaHWYeCKN M30N1poBaHbl Mexay cobol n oT Apyrux
[AMCKPETHBIX BXOA0B (BbIXOA0B) U APYrUX Lienemn KoHTponsepa.

Ona nuTaHua [UCKPeTHbIX BXOAOB (4aTYMKOB) BHELUHee HecTabunmampoBaHHOe HanpskeHue 24B
MOCTOSIHHOrO TOKa. NS MUMTaHWs1 aHanoroBoro Beixofa TpebyeTcst BHelLHee cTabunmampoBaHHoe HanpsbkeHne 24B

NOCTOAHHOIO TOKa.

BHELWHWN UCTOYHUK
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Pucyrok 10.4.4.1 - FlodkoyeHue cueHanos modyis pacuwupeHuss MP-51-04 ¢ nomowbto KIeMMHO-
6ro4Ho20 coeduHumerns Kb63-24-10

MpumeyvaHmns.
1. TMonoxeHne nepembiiek XP3 Ha Mogyne pacwmpeHuwid Ans HaCTPOWKM aHaroroBoro BbixoAda

npvBeaeHo B TabnuLe:

,D,manasoH BbIXOOHOIo CUrHana Monoxerne nepemMbIiex
Ha MoZAyre pacluMpeHust
0-5mA [2-4], [7-8]
0-20MA [2-4], [5-6]
4-20vA [2-4], [5-6]
0-108B [1-2], [3-4]

CwmeLLeHue BbixogHoro curHana 4-20MA yctaHaBnuBaeTcs NporpaMMHo.

2. DIl4 moxeT ncnonb3oBaTbCs Kak CHETHLIN BXOA,.
3. Hewucnonb3yemMble KNeMMbl KNEMMHO-GT0YHOTO COeaANHUTENS He MOAKITHYaTb.
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10.4.5 MoakniovyeHne BHELWHUX Liener moaynen pacwupeHus MP-51-05

Mogaynb paclumnpeHusi umeeT 4 AUCKPETHbIX BXoAa, 4 AUCKPETHbIX BbiIXxoAa U 1 aHanoroBblv BbIXOA, TO €CTb
koHTpornnep MMK-51 ¢ gaHHbIM mMopynem paclmpenus byaeT umeTb 7 AMCKPeTHbIX BxoaoB (3 6as3oBbix + 4 Ha
mMoAyne pacwumpeHus), 9 ONCKpPeTHbIX BbIXOAO0B (5 6a30BbIX + 4 Ha MoAdyne paclMpeHns) 1 2 aHanoroBblX BbIXOAa
(1 6asoBbin + 1 Ha mogyne pacwmpenus). OAMH 13 JONOMHUTENbHLIX BXOAOB Moaynsa pacwwupenus (DI4) nveet
annapaTHbIi CYETUYMK AUCKPETHBLIX MMMYNbCOB (4acToTa umnynscos Ao 2k u).

Kaxabln ANCKpPeTHbIM BXOA, BbIXOA ranbBaHUYECKM M30NMPOBaH Mexdy cobom M OT APYrMx AUCKPETHbIX
BXO0B (BbIXOAOB) M APYruX Lienemn KoHTponnepa.

Ona nutaHus  OWUCKPeTHbIX BXOA4OB (AATYMKOB) W BbIXOAOB  (Harpysok) TpebyeTcss BHellHee
HecTabunuanpoBaHHoe HanpsbkeHne 24B nocTtosiHHOro Toka. [na nuTaHua aHanoroBoro Bbixoga TpebyeTcs
BHELLHee cTabunuampoBaHHoe HanpshkeHne 24B noctosHHOro Toka.

BHELHWI UCTOYHUK

BHeLWHWN UCTOYHUK _
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Pucyrok 10.4.5.1 - FlodkmoyeHue cueHanos modyis pacuwupeHuss MP-51-05 ¢ nomouwbto KrieMmHo-
6ro4Ho20 coeduHumerns Kb63-24-10

MpumevaHns.

1. Mpu nogkmnoYeHnn WHAYKTUBHBLIX Harpy3oK (pene, nyckaTenu, KOHTaKTOpbl, coneHouabl U T.Mn.) K
OUCKPETHBIM TPaH3UCTOPHBIM BbIXOAAM KOHTponnepa, Bo usbexaHune Bbixoda U3 CTpOs BbIXOOQHOrO TpaH3McTopa mns-
3a OomnbwoOro TOKa CcamMOMHAOYKUMKW, napannenbHo Harpyske (obmoTke pene) HeobxoaMMO YycCTaHaBnmMBaTb
onokupytowmn gnogyVD — cM. cxemy nogknoyeHnsi. BHelWwHMiA anoa yctaHaBnmMBaTh Ha KaXXOoM KaHarne, K KoTOpoMy
NoAKMYeHa UHOYKTMBHAS Harpy3ka.

Tun yctaHasnuBaemoro avopga KO209, KO258, 1N4004...1N4007 vnu aHanornyHbl, paccyuTaHHbIN Ha
obpatHoe HanpsikeHue 100B, npsimoni Tok 0,5A.

2. TlonoxeHunemepemblyek XP3 Ha moayne paclumpeHuin Ans HaCTPOMKN aHanoroBoro Bbixoga npuseaeHo

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

CwmeLleHue BbixogHoro curHana 4-20MA yctaHaBnuBaeTcs NporpaMMHo.

3. DI4 moxeT ncnonb3oBaTbCst Kak CHETHbLIN BXOA,.
4. Hencnonb3yembie KneMmbl KNeMMHO-0/104HOro COeaUHNTENSA He NOAKMYaTh.
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MHamnkaTopbl BKNOYEHNUS pene

KB3-28P-12 / l \
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+ Bbixog DO6 'Bbixog DO7 Bbixogq DO8 Bbixogq DO9
RH
~ ™~
BHEeLLHWI UCTOYHWK NUTaHUS BHeLlHWI NCTOYHUK NUTaHWs
aHarnorosoro Bbixoda 24B/40 mA CXEM ynpaBneHns BbIXOAHbIMW ycTpoicTBammn 24B/80MA
MpumeyaHne.
B knemHo-6nouHbix coeguHuTensx ,KB3-28C-12 u KB3-28K-12 HOpmanbHO-3aMKHYTble  KOHTaKTbI

OTCYTCTBYIOT.

PucyHok 10.4.5.2 - lNodknrovyeHue cuzHanos modyns pacuwupeHus MP-51-05 ¢ noMowbro KinemMmHo-
6royHo20 coeduHumernsi Kb3-28P-12
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10.4.6 MoakniovyeHne BHELWWHUX Liener moaynen pacwmpexdna MP-51-06

Mopynb paclwmperunst umeet 8 AUCKPETHBIX BLIXOAOB M 1 aHanorosbl BeIXod, TO ecTb koHTponnep MUK-51
C AaHHBIM MoAyneM pacwmnpeHusi byaeT umeTb 13 OUCKPeTHbIX BbIxodoB (5 6a30Bbix + 8 Ha MoAyrne paclmpeHns) n
2 aHanorosbIX BbixoAa (1 6a3oBbivi + 1 Ha Mogyne paclumMpeHus).

Kaxabln ONCKPETHbLIN BbIXOA ranbBaHU4eCKN U30NMPOBaH OT APYIMX ANCKPETHLIX BLIXOAOB U APYrux Lenewn
KOHTpornnepa.

Ona nutaHus  OWUCKPeTHbIX BXOA4OB (AATYMKOB) W BbIXOAOB  (Harpysok) TpebyeTcss BHellHee
HecTabunmavpoBaHHoe HanpskeHne 24B MNOCTOAHHOrO Toka. [nA nNuTaHMs aHanoroBoro Bbixoda Tpebyetcs
BHeLLHee cTabunmanpoBaHHOe HanpshkeHne 24B NOCTOSHHOIO TOKa.

BHELLHWIN NCTOYHNK BHELUHWIA UICTOYHUK
nuTaHus =20..28B/10mA KB3-24-10 nuTaHus =24..28B/40mA
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PucyHok 10.4.6 - lNodknoyeHue cueHanos modyns pacwupeHusi MP-51-06 ¢ moMowbio KIeMMHO-
6r104Ho020 coeduHumens Kb3-24-10

MpumeyvaHuns.

1. MNpy nogkniYeHUU UHAYKTMBHBIX Harpy3ok (pene, myckaTenu, KOHTaKTOpbl, COMeHouabl W T.M.) K
OMCKPETHBIM TPaH3UCTOPHBLIM BbIXOA4AM KOHTponrepa, Bo n3bexaHune Bbixo4a U3 CTPOS BbIXOOHOIO TpaH3ucTopa us-
3a 0OonblIOro TOKa CaMOVHAYKWAW, napannensHo Harpyske (obmoTke pene) HeobxoaMMo YycTaHaBnuBaTb
6nokmpytowuii avoa VD —~ cm. cxemy. nogknioyeHns. BHelwHnn anoa yctaHaBnmMBaTh Ha KaXaoM KaHarne, K KoOTOpoMy
NOAKI0YEHA NHOYKTUBHAS Harpy3ka.

Tun yctaHaBnueaemoro gnoga KO209, KO258, 1N4004...1N4007 vnv aHanorvyHblll, pacCyYNTaHHbLIN Ha
obpaTHoe HanpsixeHne 100B, npsmon Tok 0,5A.

2. Tonoxenue nepembldek XP2 Ha modyne pacLuvMpeHuii Ans HaCTPOVKM aHarnoroBoro Belxoda NpuBeaeHo

B Tabnuue:
[nana3oH BbIXOQHOIo curHana IMonoxeHne nepembldek Ha MOAyIe paclunpeHus
0-5mA [2-4], [7-8]
0-20 mA [2-4], [5-6]
4 - 20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

CwmeLleHue BbixogHoro curHana 4-20MA yctaHaBnvMBaeTCs NporpamMmHo.

3. Hemcnonb3yeMb|e KNeMmbl kKneMMHO-61104HOro coeauHNTENS He NoaKmoYaTh.
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MHOukaTop HanmMumsa nuTaHus BHELUHWIN NCTOYHMK

nUTaHusi
WHavkaTopbl BKIOYEHUS pene =24..28B/160mA
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PucyHok 10.4.6.2 - [ModkntoyeHue cueHanos Modyris pacwupeHus MP-51-06 ¢ nomMouwibio KIeMMHO-
6no4yHoeo coeduHumens Kb3-30P-12

MpumeyaHne.
B knemHo-6noYHbix coeauHutenax KB3<30C€-12 wu KB3-30K-12 HOpManbHO-3aMKHYTbIE KOHTaKTbl

OTCYTCTBYIOT.
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10.4.7 MoAakniovyeHne BHELWHUX Lenen moaynen pacwumpendna MP-51-07

Mopynb paclumpeHus nmeet 3 aHanorosble BbIXxoAa, To ecTb KoHTponnep MUK-51-07 (c AaHHBIM Mogynem
paclumpeHust) byaet umeTb 4 aHanoroBble BbIXOA4a.

Kaxgbll aHanoroBbIi  BbIXOA, ranbBaHWYeCKW W30NMMPOBaH OT APYrMX BbLIXOAOB W APYrMX Lenen
KOHTponnepa.

BHeLHWN ncTouHuk
nuTaHus =24..28B/40mMA KB3-24-11
K 1 1 9
g +24V2 1 +24V4
15 2 +A02 19" 4 A0
KaHan I:I 3 I:l 11
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"o a ST
5 3-in 13
KaHan
2-ih 6 14
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15
16
PucyHok 10.4.7 - [NodkmodeHue cueHanos modyns pacwuperus MP-51-07 ¢ momMowbto KnemMMHO-
6r04Ho20 coeduHumensi,Kb3-24-11
MpumeyvaHus.

1. MNonoxeHne nepembluek J1, J2, J3 Ha moayne paclUMpeHun ANns HacTPOWKM aHanoroBoro BbiXxoAda
npueegeHo B Tabnuue:

,El,manasoH BbIXOOQHOIo CUrHana MNonoykeHne nepemMblideK Ha Moayrne paclinpeHund
0-5MA [2-4], [7-8]
0-20 MA [2-4], [5-6]
4 - 20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

CwmeLleHue BbixogHoro curHana 4-20MA yctaHaBnvMBaeTCsl NporpamMmHo.

2. Hewucnonb3yemble KneMMbl-KAE€MMHO-B51I04HOr0 COeaNHUTENS HE MOAKITHYaTb.
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10.4.8 MopgknoyeHne BHeWHNX Lenen moaynen pacwmpeHma MP-51-11
Moaynb pacwupernms MP-51-11 umeet 16 OWCKPeTHbIX BXO4OB M 1 aHamnoroBbii BbIXOA, TO €CTb
koHTpornnep MMNK-51-11 ¢ mogynem pacmpenua MP-51-11 Byget nmetb 19 ANCKPETHBIX BXOA0B M 2 aHaroroBbixX

BbIXo4a.
Kaxgas roynna u3 8 ONCKPETHbIX BXOOO0B U aHanoroBbI BbIXOL, ranbBaHWYECKU n301mMpoBaHbl Mexay

cobow 1 oT apyrux Lenen KoHTponnepa.
Ons nuTaHust OUCKPETHBIX BXOAOB (OATYMKOB) HEOOGXOAMMbI BHELLUHWE UCTOYHWUKM HECTabunmMaMpoBaHHOO

HanpsXXeHNs NOCTOSIHHOMO TOKa 24B.

BHellHWe NCTOYHNKK
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PucyHok 10.4.8 - lNodknoyeHue cueHanos modyns pacwupeHus MP-51-11 ¢ noMowbo KrieMMHO-
6r104Ho020 coeduHumerns Kb3-24-20

MpumeyaHus.
1 MNonoxeHne nepembliMeKIXP2 Ha moayne pacwwupenni MP-51-11 ans HacTpowviku aHanoroBoro Bbixoda

npuBeaeHo B Tabnuue:

[lnanasoHBbIXO4HOro curHana [MonoxeHne nepemblyek Ha MOAYIe pacluMpeHns
0- 5MA [2-4], [7-8]
0 — 20 MA
4 — 20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

2 CwmelLeHue BbIXogHoro curHana 4-20MA ycTaHaBnmBaeTCsl MPorpamMmmHo.
3 Dl4 moxeT NCnonb3oBaTbCA Kak CHETHbIN BXOA,.
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10.4.9 MopgknoYyeHne BHELWHNX Lenen moaynen pacwmpenma MP-51-13

Moaynb pacwupenmsa MP-51-13 nveeTt 8 ANCKPETHbIX BXOAOB, 8 AMCKPETHbLIX BbIXOAOB M 1 aHanoroBbI
BbIXOA, TO ecTb koHTponnep MNK-51-13 ¢ moagynem pacwupenuss MP-51-13 6yneTt nmeTs 4 aHanorosbix Bxoaa, 11
[OMCKPETHBLIX BXOA0B,M 2 aHanoroBbix Bbixoda U 13 OUKPETHbIX BbIXOAa.

Kaxpgas rpynna n3 8 AncKkpeTHbIX BXOAOB, 8 OAUCKPETHbIX BbIXOAOB W aHArNoroBbI BbIXOA ranbBaHU4eCKU
N30n1pOoBaHbl Mexay cobon 1 oT APYrMX Lenen KoHTponnepa.

Ons nuTaHMa ONCKPEeTHbIX BXOAOB (OATYMKOB) M AMCKPETHBIX BbIXOAOB (Harpy3ok) HeobxoaunMbl BHELLHWE
WCTOYHUKM HECTABUNN3MPOBAHHOIO HaNpsXXeHWs1 MOCTOSAHHOrO Toka 24B.

BHeLHMN UCTOYHUK
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PucyHok 10.4.9 - lNodkmodyeHue cueHanos modyns pacwupeHusi MP-51-13 ¢ noMowbo KreMMHO-
6104H020 coeduHumens Kb3-24-20
MpumeyaHus.

1 MNpv ROAKTIOYEHUN, NHOYKTUBHBLIX Harpy3ok (pene, nyckatenw, KOHTaKTOpbl, ConmeHouAabl M T.M.) K
OUCKPETHBIM TPaH3UCTOPHbIM BbIXOA4aM KOHTpossepa, Bo usbexaHue Bbixoga U3 CTpos BbIXOOHOMO TpaH3McTopa mns-
3a 0OonblIOro TOKa CaMOMHAYKUUW, napannensHo Harpyske (obmoTke pene) HeobxoaMMo YycTaHaBnuBaTb
O6nokvpytowyui  amog VD — cm. cxemy nogknioveHus. Tun  ycTaHaBnuBaemoro auvopa KO209, KO258,
1N4004...1N4007 nnu aHanornyHbIi, paccunTaHHbIi Ha obpaTHoe HanpsbkeHne 100B, npsimont Tok 0,5A.

2 MNonoxeHvenepembluek XP3 Ha Mmoayne pacluMpeHuin Ans HacTPONKM aHanoroBoro Boixoga NnpvBeaeHo B

Tabnuue:
[nanasoH BLIXOAHOro curHana MonoxeHne nepemblyek Ha Moayrne pacluMpeHmns
0-5mA [2-4], [7-8]
0—-20 MA;
4 - 20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

3 CmeLleHue BbixogHoro curHana 4-20MA ycTaHaBnmBaeTcsl MporpaMmHo.
4 DIl4 moxeT ucnornb3oBaTbCs Kak CYETHbIN BXOA,.
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VIHAVKaTOP BKIIOYEHNS  [IHAMKETOP BKITOYEHMS
[NCKPETHOIO BXQAA@  BLIXOAHOTO YCTPOWCTBA

/
H1 H2 H3 H4 H5 H6 H7 H8
BHELLHNIA UCTOHHMK NUTaHNS KB3-40 P01 -/ N D b NN e
=20..28 B /80 MA
A

K1 K2 K3 K4 K5 K6 K7 K8
Harank1 ; Di4 H 19 DICO! DO6 | | DO7 | | DO8 DO9 | [DO10| [ DO11| | DO12| [ DO13]
Oarn 2 2 b 19bico
[Oarank D6 | IES31
Oarunk 4 4 DI7 12
[arunk 2 D8 12

K
ﬂ:TT”V'“ ; D|D|190-115+24V B ElEs <Ir<r wofio 8] ofo R [~ Jedf o]
Oarank 8 DIT1 212 ‘i’% 2&’ 22 <‘:Ir:’§:> 29 22 gg
H10\212223 313233 41 4243 51 52 536162 6371 7273 81828

ANCKPETHOIO curHana

Ha BXoge VHpukatop Hanuums

HanpspKeHna nuTaHus
Ha knemmax 151 16

ViHaukarop Hanuum + 6 DO7 DO8 DO9 DO10 DOM DO12.. DO13
RH

BHeLUHUIA NCTOMHWK NUTaHWSA
CXeM ynpaeneHus BbIXOOHbIMU YCTPOMCTBaMM
=24 B/160mMA

PucyHok 10.4.10 - lModknoveHue cuzHanos Modyns paculupeHusi MP-51-13 ¢ nomowbto KrieMmHo-
6no4yHoeo coeduHumens K63-40P-01

MpumevaHnsa

1. Ha pucyHke ycnoBHO Moka3aHO pacronoXeHWe U Ha3HaYeHve NepeknovaromX KOHTaKTOB BbIXOAHbIX
pene kaHanos DO6-DO13.

2. KoHTaKTbl BbIXOAHbBIX pene ykasaHbl B MOMOXEHUN BbIKMIOYEHO, Unn npy obectoveHHon obmoTke pene.

3. Hencnonb3yemble knemmbl KneMMHO-61104HOrO coeaUHUTENSA He NoaKMYaTh.

4. MakcumanbHoe notpebneHne (o6MOTOKpene) LWeCTHaauaT BKIIOYEHHbIX KaHanoB OT BHELUHEro
WUCTOYHUKA NOCTOSIHHOro Toka 24B — 160 MA.

5. HanpsikeHne BHELLHEro UCTOYHMKA NUTaHKSA = HECTabnnmanpoBaHHoe, (20-28) B nocTosiHHOrO ToKa.

6. MNapa ANCKPETHbIX BbIXOA0B MOXET BbINOMHATL POSib O4HOMO MMNYIbCHOTO BbixoAda (B — M).

7. B knemHo-6noyHbix coeguHutenax KbB3-40C-01 u  KB3-40K-01 HopManbHO-3aMKHYTble KOHTaKThbl
OTCYTCTBYIOT.
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10.4.10 MopgkntoyeHMe BHELWHUX Lenen moaynen pacwupenusa MP-51-15

Mopynb pacwupenns MP-51-15 umeet 16 AnckpeTHbIX BbIXO4OB W 1 aHanoroBbii BbIXOo4, TO €CTb
koHTponnep MUK-51-15 mogynem pacwmpenms MP-51-15 6yaeT nmeTb 4 aHanorosbix BXxoaa, 3 AUCKPETHbIX BX0Aa,

2 aHanoroBbix BbixoAa 21 OUCKPETHbIV BbIXOA.
Kaxxgas rpynna u3 8 AMCKpeTHbIX BbIXOAOB W aHanoroBbl BbIXOA ranbBaHUYECKN M30NMPOBaHblI MEXOyY

coboii 1 OT ApYrux Lenen KoHTponnepa.
Ans nuTaHUs OUCKPETHLIX BLIXOAOB (Harpysok) TpebyeTcsl BHelUHee HecTabunmusnpoBaHHOE HanpshkeHue

24B nocToAHHOro TOKa.

BHeLHWN NCTOYHKUK

/ nutanna =20..28B
= ST e o
KB3-24-20

< RH1 ! +D0O6 | ¢ RH1 ° +D0O14 17 COM18
—{Rn2 | 2 +DO7 | ¢ Ri2 —" +D0O15 18 1
¢—{Ru3 | I +pos | 4 Rea— | +DO16 19 | COM916
¢—{Ru4 | D09 1 +DO17 20 | COM916
¢—1{Re5 —>{ +D010 | ¢—{Rw5 1 +DO18 21
$—{R6|—>f +D011 | ¢ TRu6]l—*| +DO19 22 [ +A01
¢—Re7 - +D012 | ¢ {Re7 21 +p 23

[Reg 21 +D013 TR 24

T |<]' - K53-24-20 wneid
[}
[}

e T / =

PucyHok 10.4.10.1" =[TodkrnrovyeHue cuzHanos modyrisi pacwupeHusi MP-51-15 ¢ noMowbro KrnemMmHo-
6r104yHo20 coeduHumensi Kb3-24-20

MpumevaHus.

1 MNpv NOAKMIOYEHMM WHAYKTMBHBLIX Harpys3ok (pene, nyckatenw, KOHTaKTOpbl, cConmeHouAbl M T.M.) K
OUCKPETHBIM TPaH3UCTOPHBIM BbIXOO4aM KOHTposnnepa, Bo u3bexaHue Bbixoga u3 CTposi BbIXOOHOMO TpaH3MCcTopa Us-
3a Oonbworo TOKa, CaMOMHOYKUUW, MapannenbHo Harpyske (obmoTke pene) Heobxoammo ycTaHaBnuBaTb
onokupytowmn  guon VD = cMm. cxemy nogkntoyeHusi. Tun ycTtaHaBnmBaemoro auopa KO209, KO258,
1N4004...1N4007 unu aHanorM4HbIN, paccuMTaHHbIn Ha obpaTHoe Hanpsbkenne 100B, npsimoit Tok 0,5A.

2 flonoxeHue nepemblyek XP3 Ha Mmoayne paclumMpeHuin Ans HacTPoMKM aHanoroBoro Belxoga npvBegeHo B

Tabnuue:
[nanasoH BBIXQAHOro curHana MonoxeHne nepemblyek Ha MOAyne paclunpeHns
0- 5MA [2-4], [7-8]
0—-20 MA;
4 —20 vA [2-4], [5-6]
0-10B [1-2], [3-4]

3 CmeLleHue BbixogHoro curHana 4-20MA ycTaHaBnmBaeTcsl MporpaMmHo.
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WHavikarop BrntoqeHnst
BbIXQJHOM YCTPOICTBA

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 H11 H12 H13 H14 H15 H16
H NN NN NN N e
Ki K2 K3 K4 K5 K6 K7 ) K9 K10 K11 K12 K13 K14 K15 K16
H17
DO6 DO7 DO8 DO9 | [DO10| | DO11| | DO12| | DO13| [DO14| |DO15| |DO16| | DO17| |DO18| |DO19| |DO20| [DO21

[ S Y S ) S ] S ] Sy Sy ) Sy Sy ] Sy ) Sy Sy S "

DO6 DO7 DO8 DO9 DO10 DO11 DO12 DO13 DO14 DO15 DO16 DO17 DO18 DO19 .DO20 DO21
VHamkaTop Hanuums -

HarPSPKEHVS! MATaHWS

Ha kneMmax 51 6

BHELLHWI UCTOHHWK MATaHWS
=20...28 B/ 320 MA

PucyHok 10.4.11.2 - [ModknroyeHue cuzHanos modyris pacwupeHus MP-51-15 ¢ nomowbro KrnemMmHo-
6ro4yHoz20 coeduHumerns Kb3-54P-01

MpumeyaHus
1. Ha pucyHKe yCnoBHO MOKa3aHo pacronoXeHne U HasHayYeHne nepeknoYvaoLLnX KOHTAKTOB BbIXOAHbIX

pene kaHanos DO6-DO13.

2. KoHTaKTbl BbIXOAHbBIX pene yka3daHbl B MONIOXEHUW BbIKIOYEHO, Nnn Npu 06ecToyeHHon obmoTke pene.

3. Heucnonb3ayemble Knemmbl KNeMMHO-6104HOro. COEANHNTENS HE NoaKnoYaTh.

4. MakcumanbHoe notpebneHve (0BMOTOK perie) BOCbMW BKIIOYEHHbIX KaHAnNoB OT BHELUHEro MCTOYHMKA
NMOCTOSAHHOrO ToKa 24B — 320 mA.

5. HanpskeHue BHeLIHero UCToYHMKa NUTaHKsA = HectabunmnsmpoBaHHoe, (20-28) B nocTtosHHOro Toka.

6. Mapa AnCKpPEeTHbIX BbIXOA0B MOXET BbINOMHATL POSb OAHOIO UMMYMbCHOrO Bbixoaa (b —M).

7. B knemHo-6noyHbIx coeauHutensx, KB3-54C-01 n  KB3-54K-01 HopManbHO-3aMKHYTble KOHTaKThbl

OTCYTCTBYIOT.
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10.5 MoakniovyeHne BHELWHUX Lenen K koHTponnepy MUK-51 ¢ nomowbio pastemoB DB37 n DB25 Ha
3agHen naHenwu.

DB37 DB25

1 +1
+12 20 2 +U1 1
+U2 21 3 -U1 -DIO1 2
-U2 22 4 -11 _DIO2 3
-12 23 5 +AI3 -DIO3 4
-Al3 24 6 +Al4 -DIO4 5
-Al4 25 7 === -DIO5 6
i 26 8 — -DIO6 7
-—-- 27 9 +DI1 -DIO7 8
DO1 28 10 -DI1 -DIOS8 9
DO2 29 11 +DI2 +AQ1 10
DO3 30 12 -DI2 24\/ 11
DO4 31 13 +DI3 — 12
DO5 32 14 -DI3 —_— 13
-24V 33 15 +AO
-AO 34 16 TXA+
TXB- 35 17 ——
— 36 18 ——
RGND | 37 19 -

1 |+24 V (AO1)
+AO1 14 2 -AO1
24\ (AON) || 15 3 [+24V (AO2)
¥A02 16 4 -AO2
24\ (A02) I 17 5 [+24V (AO3)
+A03 18 6 -AO3
24V (AO3) || 19 7

20 8
21 9
22 | 110
23 | | 11
24 | |12
25 | | 13

10.5.1 MNpw nogknoyYeHnn YHUMULMPOBAHHBLIX TOKOBbIX CUrHanoB K pasbemy DB37 Heobxogumo B
cooTBeTcTBMM € Tabnuuen 10.5.1 ycTaHOBUTL NapannensHO BXOA4Y HA COOTBETCTBYHOLLEE KOHTaKTbl HOpMUpYIOLLe
pesncTopsl.
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Tabnuua 10.5.1 MoaknioyeHne ToKOBbIX curHanos k DB37.

1-11 BXoA 2-1 BXog 3-n BXxog 4-1 BXog
. + KOHTaKTbI +U1 +U2 +Al3 +Al4
pasbema
DB37 R+opm.=100 Om£0,5% 100ppm ans Iex=0(4)..20 mA
lex Ruopm. RHopm.=400 Om0,5% 100ppm anst [ex=0..5 mA
L -~ -U1 U2 -AlI3 -Al4

10.5.2 lNopknoyeHre curHana HanpsbkeHnem UBX =0..10B.

Tabnuua 10.5.2 MNogkntoyeHre curHana ¢ HanpsbkeHneMm UBX =0..10B k DB37.

1-n BXOA, 2-11 BXo[, 3- BX0o[, 4-1 BXo[,
0—|: » KoHTakTbI +U1 +U2 +AI3 +Al4
pasbema
R1 DB37 R 1=80 kOm£0,5% 100ppm
BX =20 kOM+0;5% 100ppm
U R2 R2=20 kOm+05% 100
2 o -U1 -U2 -Al3 -Al4

10.5.3 lMogkntoveHne curHanoB TEPMOCOMPOTMBIIEHUMW Y, M Tepmonap cmoTpu pasgen 10.3 B 4vactu
noakntodeHns Kb63-29-01.

10.5.4 TlogkntodeHne AUCKPETHbIX BXOAHbIX W BbIXOAHbIX CUrHanoB cmoTpu pasgen 10.3 B 4yactu
nogkntodeHns K63-29-01.

10.5.5 Tpwn nogkntodyeHun nHTepdenca napannensHo - TxA+ n TxB- MOXHO nogknounte TepmuHatop 120
Owm-5% B cooTBeTCTBUU C pekomeHaaumamm pasgenos 10.365un 5.2.
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11 MNMoparoToBKa Kk paboTe. MNopaaok paboTbl
11.1 O6wme ykazaHusA

Kontpornmep MWK-51 noctaBnaetca notpebuTento B COOTBETCTBMM C [OKYMeHTauuen 3akasa,
paspabaTbiBaeMoi 3aka3yMkoM, MO3TOMY Meped BBOAOM B 3KCMiyaTauumio HeobXogumo npoBepuTb  €ro
KOMMITEKTHOCTb.

Mpn onucaHun nopsigka BKMAKYEHMSA npegnonaraeTcsl, YTo Bce Ornoku yCTaHOBMNEHbl UM 3aKpenneHbl Ha
COOTBETCTBYIOLUMX CTeHAax (LWMTax, NnaHensix, wkadax unu nynbtax), a TakkKe BbIMNONHEH 3NEKTPUYECKUA MOHTaX
BCEX BHELLUHUX COeQUHEHMIN B COOTBETCTBUN C MMEIOLLUMCS MPOEKTOM U AaHHbIM PYKOBOACTBOM MO 3KCMMyaTaLuu.

Mepen BknoyeHvem cnegyet ybeamtbcs, 4to KoHTponnep MUWK-51, ero moamdukauma u ocTtanbHble
napameTpbl COOTBETCTBYIOT NPOEKTY.

Cnepnyet Takke ybeouTbCs, YTO yCTaHOBKa AvMana3oHa BXOAHbIX aHanoroBbIX CUrHanoB, KREMMHO-6M04YHbIX
coeamHutenein Kb3-29-01 nnn KB3-29P-01 cooTBeTCTBYET NPOEKTY aBTOMAaTHU3aLNN.

MoaroToBka k pa6oTe 3akniovaeTcs B BbINOIHEHUU CriedyloLMX Npoueayp:

- MepBoe BkMoYeHre KOHTpOIepa.

- MporpammMupoBaHue KoOHTponnepa.

- Kann6poBka, KOHTPOIb 1 TECTUPOBAHVE BXOL0B-BbIXOAOB.
- BkrtoueHme KoHTponnepa B yNpaBnsioLLyto CETb.

HekoTopble npouenypbl (NepBoe BKIOYEHME, KanubpoBKa, KOHTPONb W TeCTUpOBaHUE BXOAOB-BbIXOAOB)
MO>XHO BbINOSHUTL NPY NOMOLUM NULIEBOI NaHenu koHTponnepa. Mopsaok BbINOIHEHNS 3TUX Npoleayp onucaH B
HacCToSILLEM [IOKYMEHTE.

11.2 MepBoe BKNOYEHUE KOHTpoOMnepa
11.2.1 MogknounTb NMTalOLLEE HanpsXKeHne K pasbemy, PacrnonoXeHHOMY Ha 3adHeN naHernu.

11.2.2 3anporpammupoBaTb KOHTponnep.sflpouenypa nporpaMMuMpoBaHusi NpuBedeHa B pasgene 7.2.
Ecnu Ha nuueBon naHenu He cBeTuTcs uHaukatop LIP(pekwum. nporpamMmupoBaHus, - cM. puc. 7.1), To HaxaTb
BMecTe knasuwu [£¥] Menio + [NekH ] u BBecTn mapone. [orkeH 3acBeTUTbes uHankatop [P, 4To o3HauaeT
nepexoa B pexum nporpamMmupoBaHus. [ECnM  Ha' nuueBo naHenu yxke cBetuTca  uHaukatop [P
«MporpamMmmMnpoBaHmNE», TO AaHHY0 onepaumi/He BbIMONHATD.

11.2.3 Haxatb knaeuwy [NekH‘T], - HoMepa ypoBHel nporpammupoBaHua Ha aucninee «Ne» KAHAJ
JOMXHLI yBennumeaThest oT 1 40 8 6e3 riponyckos. HaxaTs knaeuwy [NekH 1] HoMepa ypoBHeit nporpaMMupoBaHns
Ha gucnnee «Ne» KAHAJT nomkHbl ymeHbLIaTbes oT 8 go 1 6e3 nponyckos.
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11.3 MporpaMMupoBaHue KOHTponsnepa

11.3.1 Tllopsigok nporpaMMmupoBaHusl. Ha nuueBon naHenu yCTaHOBUTb PEXUM «NpOorpaMmMupoBaHuE».
Mpoueaypbl NporpaMMMpoBaHUs BLINOMHAUTL B CieAyoLLEen NocrneaoBaTelbHOCTU:

* HacTpouTb HeobxoAMMOe KonM4ecTBO (PyHKLMOHAanNbHbIX GNIOKOB, KONMYECTBO KOHTYPOB perynnpoBaHus,
NporpaMMHbIX 3a4aTYMKOB WM KONMYECTBO MOMb3oBaTeNbCKMX NaHenew uHauMkauum wu ynpasnexHus (npouepypa
ypoBHS 1);

* YCTaHOBUTb NapaMeTpbl PYHKUMOHanbHbIX 610KOB (Npoueaypbl ypoBHeW 2, 3, 4);

* YyCTaHOBUTb (MpU HEOBXOAMMOCTM) CUCTEMHBIE NapameTpbl (MpoLeaypa ypoBHS 6);

* 3anucatb (Npy HeobBXOAMMOCTW) nNporpaMMy MOMb30BaTENs, HACTPOWKM W nNapameTpbl B
SHEeproHe3aBUCUMYO NaMATbL KOHTponnepa (npoueaypa ypoBHSA 8).

11.3.2 Ha nuueBor naHenu ycTaHoBUTb PEXUM «NporpaMmmpoBaHmey. BeinonHntb creayioLume onepawmu
(cm. n. 7.2):

* NPOU3BECTU OYUCTKY NPOrpaMMbl NMonb3oBaTens;

* YCTAHOBWTb KOA KOMMIEKTHOCTW, PaBHbIN HOMEPY MOoANMMKaLMM KOHTPONNepa;

* nposepuTb coctaB bubnuotekn anroputmMoB u ybeauTtbecs, 4TO HOMep. 6ubRAnoTekn cooTBeTCTByeT
MoJenu KOHTpornnepa, a HoMep BePCUM COOTBETCTBYET YKa3aHHOW B AOKYMEHTaLUW Ha KOHTponnep.

11.3.3 YcraHoBuTb npouenypy «HacTponka konudectBa 6rokoB» - ypoBeHb 1. BBecTn Heobxogmmoe
KONMM4ecTBO (PYHKLMOHANbHLIX GNOKOB, KOMUMYECTBO KOHTYPOB PEerynupoBaHnus, NpOrpamMMHbIX 3aA4aTyMkoB U
Konm4yecTBa MoNb3oBaTENbCKUX NaHenen MHANKaUMn 1 ynpasneHus.

Mocne BBOAa BblWeNepeyYnCneHHoON WHdopMauMn B KOHTpomnnepe QopMMpyeTcs MCMONHUTENbHBIN
NpPorpaMMHbIi MOy b NPOrpaMMbl NOMb30BaTENS BBEAEHHON C NepedHen naHenu:

11.3.4 YctaHoBuTb nNpoueaypy «lNporpammunpoBaHme pyHKLMOHAMbHbIX BIOKOBY» - YPOBEHb 2.

Ha paHHOM ypoBHe nporpammupyeTcsi Homep yHKUMOHanbHoro 6roka B nporpamme nonb3oBaTens, Tun
6roka (cornacHo 6ubnuoTteke pyHKLMOHanNbHbIX 6r10KkoB), 6a30BbIN aapec NnapaMeTpoB U MoguduKkaTop KonnyecTsa
BXOA0B U/1nu napameTpoB.

Mo oyepeaun, HaunHasa ¢ nepeoro 6roka, BBECTU BCe TpebyemMble hyHKUMOHanbHble BrokM (CM. n. 7.2).

Ecnun kakow-nmbo 610k mmeeT moamdukaTop TAKKEBBECTW U 9TOT napameTp. Ecnn kakne-nnbo 6noku
TpebyeTcsa nponycTuTb, B HUX BBeCTM 6ok ¢ kogom 00.

11.3.5 YcTtaHoBWTb Npoueaypy «nporpammupoBaHve cBA3en» (KoHdurypauusi) — ypoBeHb 3. [Ins Bcex
BXOOOB BCceX OMOKOB, KOTOpble AOMKHbI ObiTb CBA3aHbI C BXOAAMW APYrMX OMOKOB MMM Ha KOTOPbIX [AOIDKHbI
3agaBaTtbCs KO3 MUMEHTbI, ycTaHOBUTL Tpebyemyto KoHdUrypauumio (cm. n. 7.2).

Homepa Bxo4oB 1 BbIXOAOB GrOKOB YCTaHABMNMBAKTCS UHAMBUAOYAINbHO NS KaXaoro 6yoka ¢ KOHTponem
KonmnyecTBa BXOAOB (M BbIXOAOB) COOTBETCTBYHOLLIErO TUMA.

B npouecce ycTaHOBKM KOHUrypauum,. npu HeobXxoaAMMOCTU BBECTM Takke WHBEPCU (TOMbKO And
CBSA3aHHbIX Bx0o4oB). [1py nporpamMmmmpoBaHun cBA3el; nocne BBoAa 3Ha4eHUss Homepa Bbixofa Ha aucnnee BUXI[,
HaxaTue knasuvwwm [3aBg.] ycTaHaBNMBaeT UHBEPCUIO JAHHOWN CBA3W, YTO OTOOpaXKaeTCcsi CUMBOIIOM «-».

11.3.6 YcTaHoBUTb Npoueaypy «HacTpovika napameTpoB» - ypoBeHb 4. Ha gaHHOM ypOBHe Npou3BOAUTCSA
HacTporika napameTpoB PyHKLMOHamMBHbLIX Br0KOB. [Ina Bcex napameTpoB Bcex G6OKOB YCTaHOBUTL HEOOXOAMMbIE
1 COOTBETCTBYIOLUME 3HAYEHUS (CM. N. 7.2).

Ha amncnnee BUXIO ycTtaHOBWTH 3HayeHWe paspelleHnss U3MEHeHWs napameTpoB. YCTaHOBKa AaHHOro
3HaYeHus1 paspeluaeT unu 3anpellaeT. npoM3BoaANTb U3MEHEHNE TOr0 UM MHOTO napameTpa B pexume PABOTA.
CocTosiHue paHHoro 3HadveHusi:, 000 — 3anpelleHo M3MeHsATb AaHHbIn napameTp B pexume PABOTA, 001 —
paspeLleHo N3MeHATb AaHHbIN napameTp B pexume PABOTA.

11.3.7 TlepeBecTn KOHTPORRNEP B pexum «pabota» 1 ybeautbesi, YTO HET oWMOOK 1 OTKa30B. YCTaHOBUTL
npoueaypy «CMcTeMHble napameTpsl» - ypoBeHb 6 (cm. n. 7.2). OnpegenvTb pecypc cuctemMbl — CBOOOAHYI0 NamsATb
nporpaMm 1 AaHHbIX. [ns BO3MOXHOCTW MOCNeayLero pacluMpeHns anroputMMYeckon CTPYKTYpbl KOHTponnepa
XKernaTenbHO, 4TOOBI CyLleCTBOBan onpefdeneHHbli pesepsB. Ecnv numnt namatm vcyepnaH, Heobxooumo
YMEHbLNTL 06BbEM peliaemMon 3agayn.

11:3.8. Oumctka nporpammbl MNonb3oBaTens. YCTaHOBUTbL Mpouenypy «Hactpoiika konudyecTBa
6nokoB» - ypoBeHb 1. MNpu BBoAe 3HauveHus «0000» B Bcex AMcnnesix Npou3BOAMTCSH OYUCTKa
NporpamMMbl Nosb3oBaTens.

BHumaHue! [laHHyI0 onepauuo Heo6xXxoAMMO BbINONHUTL Nepen BBOAOM HOBOW NMporpamMmbi.

11.4 KanubpoBKa, KOHTPONb U TeCTUPOBaHUE BXOO4O0B-BbIXOA0B KOHTponnepa
11.4.1 KanubpoBkKa aHanoroBbIX BXOo40B

KannbpoBky aHanorosbix BXo4oB nposoanTb B pexume NMPOMPAMMUMPOBAHWE Ha ypoBHe 5 (npoueaypsl
05, 06, 07).
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B cootBetcTBUM C MeToaMKkowm n. 7.2.1.5 BbLINOMHUTL aBTOMaTMyeckyk (mpoueadypbl 05) unu pyyHyro
(npoueaypbl 06, 07) kanMBpPOBKN BCEX aHANOrOBbIX BXOO0B.
BHauane BbINONHSATL KanMOPOBKY Havana Lwkanbl U3MEepeHusi, Ans Yero Ha Kanubpyemblii aHanoroBbii
BXO[, KOHTpOSiepa nogaTtb CUrHarn, COOTBETCTBYHIOLLMIA Havarny LWkanbl AnanasoHa (BelbupaeTtcsa ¢ Tabnuubl 11.1).
3aTeM BbINOMHUTBL KanuMBpPOBKY KOHLA LiKanbl M3MepeHus, AN 4Yero Ha kanubpyembli aHanoroBbIi BXOA
KOHTponnepa oT aTanoHa UCTOYHMKA UMK AaTyvKka nogaTbh KOHTPOMMPYEMbIN CUrHan, paBHbI BEPXHEMY 3HAYEHUIO
OnanasoHa (BblbupaeTcs ¢ Tabnuubl 11.1 ANst KOHKPETHOrO TMNa AaTyuka).
CoxpaHuTb 3Ha4YeHns KannbpoBOYHbIX KOHCTAHT B 3HEProHE3aBMCHMMOW NamsT (cM. pasgen 11.6).
TecTupoBaHue aHanoroBbix BxodoB npoBoauTe B pexume MNMPOTPAMMUPOBAHUME Ha ypoBHe 5

(npouenypa 01).
Tabnuua 11.1 - Tunbl 4ATYNKOB U PEKOMEHAYEMbIE Mpe,

Aernbl KanMbpoBKn

MpepenbHbie 3Ha4YeHUsA
Kog Bxopa - pagupoBoyHas “:P:H:nb:;l:e BXOAHOro CMFHana npw
XapakTepucTMKa AULMPY:! KanubpoBke npubopa
MapameTp partymka u HCX 3HayYeHusA npum
2 nTYPE kanubpoBke npubopa
Gnoka AIN Havan: KoHeuHoe
3HauyeHue 3HauyeHue
0-5 MA 0mMA 5MA
0-20 MA 0 mMA 20 MA
4-20 A 0,0 ...100,0 % 4 mA 20 A
0000 0-10B JInHenHas Unn B YCTaHOBMNEHHbIX 0B 10B
0-2B TEXHUYECKNX eanHMLax 0B 2B
0-75 mB 0 mB 75 mB
0-200 mB 0 mB 200 mB
0-5 mA KeagpaTtuuHas 0 mA 5 MA
0-20 MA Ap 0 MA 20 MA
4-20 A (BXOR KanuBpyeTes Kak 0,0..:,100,0 % 4 mA 20 MA
0001 0-10B J'IVIHe'CIl7IHbII7I 32¥e|v| U B YCTAHOBIIEHHbIX 0B 10B
0-2B CTaHaBﬂI/;BaeTCH TEXHUYECKNX egnHmLax 0B 2B
0-75 B y 0 mB 75 vB
0-200 MB KBagpaTuyHas Lwkana) 0 vB 200 MB
0002 TCM 50M, W400=1,428 -50,0°C... +200,0 °C 39,225 om 92,775 om
0003 TCM 100M, W100=1,428 -50,0 °C... #200,0 °C 78,450 om 185,550 om
0004 TCM p.23 -50,0:°C... +180,0 °C 41,710 om 93,640 om
TCHN 500, W10=1,391 -50,0 °C... +650,0 °C 40,000 om 166,615 om
0005 Pt Pt50, a = 0,00390 £50,0 °C... +650,0 °C 40,025 om 166,320 om
Pt Pt50, a = 0,00392 -50,0 °C... +650,0 °C 39,975 om 166,910 om
TCn 100N, W190=1,391 -50,0 °C... +650,0 °C 80,000 om 333,230 om
0006 Pt Pt100, a = 0;00390 -50,0 °C... +650,0 °C 80,050 om 332,640 om
Pt Pt100, a =.0,00392 -50,0 °C... +650,0 °C 79,950 om 333,820 om
0007 TCcn Mp.21, W400=1,391 -50,0 °C... +650,0 °C 36,800 om 153,300 om
Tepmonapa 0°C ... +1100°C
0008 THK (J) TXKK (J) 0 mB 63,792 B
Tepmonapa 0°C ... +800°C
0009 TXK (L) TXK (L) 0 mB 66,442 vB
Tepmonapa 0°C ... +850°C
0010 TXKH (E) TXKH (E) 0 mB 64,922 vB
Tepmonapa 0°C... +1300°C
0011 TXA (K) TXA (K) 0 mB 52,410 vB
Tepmoniapa 0°C... +1600°C
0012 TAN10 (S) TM10 (S) 0 mB 16,777 mB
Tepmonapa 0°C... +1800°C
0013 TAP (B) TMP«(B) 0 mB 13,591 mB
Tepmonapa 0°C... +2500°C
0014 TBR (A-1) TBP (A-1) 0 mB 33,647 vB

11.4.2 Kanu6poBka aHanoroBoro Bbixoaa

KannBpoBky aHamnoroBbix BbIxo4oB npoBogutb B pexvume [MPOTPAMMUPOBAHUWE Ha ypoBHe 5
(npouenypel 08, 09).

Ons npoBegeHus kanubpoBKM K aHamoroBOMy BbIXOody criegyeT MOAKMIOYUTbL MUINMaMnepMeTp umm
BONMbTMETP.

B pexume NMPOTPAMMUPOBAHUE Haxumas knaeuwm [Nekn 1] wunn [Nekn ] Beibpath ypoBeHb 5,
HaxaTb knasuwy Beod [¢] Bsia, BbiGpath npouenypy 08 (pydHas kanubposka Hayana wkasibl aHanoroBoro
Bbixoga) knasuwamu [A] 3Hauy unu [V] 3Hau, HaxaTb knaeuwy Beog [¢] Beia, BuibGpaTte npoueaypy 08.01
(py4Has kannbpoBka Havana Lukarnbl NepBOro aHanoroBoro Beixoaa) knasuwamu [A] 3Hay unu [¥] 3Hau, HaxaTb
knaeuwy Beog [¢'] Bsig. B okHe 3AOAHUE vHauumpyeTcs 3HadeHue koadduumeHTa cmelleHne, %, Habnogas
BbIXOZIHOW aHaroroBbli CUrHam no BHELUHEMY M3MepuTernbHOMY npubopy, knasuwamv [A] 3Hay vnu [V] 3Hau
yCTaHOBUTE HyfeBOe 3HauyeHWe aHanoroBoro Bbixoga, HaxaTb knasuwy Beog [¢)] Bsig, knasuwamu [A] 3Hau
unun [¥] 3Hau yctaHoeute B okHe BbIXOL sHaueHne 000 unm 001, HaxaTb knasuwy Beod [¢)] Beig. BHelwHuit
BV, UHAMKATOPOB B pexunMe KanubpoBku Hyns nsobpaxeH Ha pucyHke 11.4.2.1.
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Kannbposka Hynsa

LUKarbl aHAMNOroBOrO BeIXOA4A Homep Bbixoga
Homep ypoBHA
MIKPOA nporpaMMnpoBaHug
NAPAMETP
100
oL
O 3 .
- HaYeHwWs:
3HaueHWe macwTabHoro JABIAHHA — I 000 - He coxpaHaTb KanubBpoBKY
koedduyMeHTa s S 0O 001 - coxpanuTb KannBpoBKy
. — =" =" T=le @ne

Puc 11.4.2.1 BHewHWn BUA MHAMKATOPOB NMpW KanvbpoBke Hyns aHanoroBOro.BbIxoAa

B pexume NMPOMPAMMUPOBAHWE Haxumas knasuwu [Nekn 1] unu_[NekH ] BbiGpats yposeHb 5,
HaxxaTb knaeuwy Beog [¢] Beia, BoiGpaTte npouenypy 09 (pyyHas kanubposka KOHLA LKamb! aHANoroBoro Bbixoaa)
knasmwamun [A] 3Hauy vnu [V] 3Hau, HaxaTtb knasuwy Beog [¢'] Bsig, Bbibpats npoueaypy 09.01 (pydyHas
KannbpoBka KOHLA LUKarbl MEPBOro aHanorosoro Bbixoda) knasuwamun [A] 3Hay vnun [ V] 3Hay, HaxaTb knasuLly
Beog [¢] Beig. B okve 3AOAHUE vHaouumpyeTcs 3HauveHve maclutaGHOro) koaddulimeHTa, en, Habnwopas
BbIXOHOW aHaroroBbIi CUrHam no BHELUHeMY M3MepuTernbHOMY npubopy; Knasviiamui[A] 3Hau vnu [V] 3Hau
YCTaHOBUTE KOHEYHOE 3HayeHue aHanoroBoro BbixoZa, HaxaTb knasuily Beod [¢)] Bsia, knaesvwamv [A] 3Hau
unu [¥] 3Hau yctaHoBuTe B okHe BbIXOL 3HaueHune 000 unm 001, HaxaTb knasuwy Beod [¢'] Beig. BHelwHuit
BMA MHOMKATOPOB B peXxnme KannbpoBku Hynst nsobpaxeH Ha pucyHke 11.4.2.2.

KannbpoBka KoHLAa
LWKankl aHanoroBeore Belona Homep Belxana

Homep wpoBHA
NporparMMrp OBaHWA

MAPAMETP
I NN i~
RN 17

- N 2 JHaYeHKA:
3Ha4YeHKe MaclTabHoOM m_ 000 - He CcoxpaHATE KanWBpoBkY
koehdMUMeHTa J. ? - ,’_? !'_? ,:? ,"_:f 2"' 001 - CoXpaHnTe KanMBpoBky

Puc 11.4.2.2 BHewHW BUA MHOAMKaATOPOB NMPW karimbpoBke KOHEYHOrO 3Ha4YeHNst aHanoroBoro Bbixoaa

B cooTtBeTCcTBUM C MeTOAUKON N. 7.2.1.5 BLINONHMTL KanNnMBPOBKY BCEX aHANOroBbIX BbIXOAOB.

YCcTaHoBMTb Ha aHanoroBOM BbIxO4e KOHTponnepa (no MunnuamnepmeTpy) 3HadeHue paBHoe 0% - 0 mA
onsa gnanasona 0-5 unn 0-20 mA n‘aHaveHne 4 mA onsa amanasoHa 4-20 mMA.

yCTaHOBWUTb Ha BbIXOAE KOHTpORiepa (Mo munnvamnepmeTpy) 3HavyeHne pasHoe 100% - curHan 5 mMA ans
ananasoHa 0-5 MA n 20 mA ansa ananasona 0-20; 4-20 MA.

CoxpaHuTb 3Ha4YeHV KanMbpPOBOYHbIX KOHCTAHT B 3HEProHE3aBUCHMOW NaMATH.

11.4.3 TecTMpoBaHue QUCKPETHLIX BXOAOB

TecTupoBaHUe AUCKPETHbIX) BxodoB npoBogutb B pexume MNMPOTPAMMUWPOBAHUME Ha ypoBHe 5
(npouenypa 03).

Ha gvckpeTHOM BXOZe KOHTponnepa oT ummutatopa (3agartyuka) curHanoB nogaBaTb curHansl, pasHble 0B
(nornueckuin 0), 1 24.B (nornueckas 1).

B cooTBeTCcTBUK,.C METOAMKOM N. 7.2.1.5 BINONHUTL KOHTPOMb BCEX ANUCKPETHLIX BXOA0B.

MopaBas Ha kaxgbii OAMCKPETHBIN BXOA KOHTpornnepa curHan cHadyana 0B, a 3atem 24B y6egutbcs, yto
3TVMM CUrHanam COOTBETCTBYIOT 3HaveHns O u 1.

11.4.4 TecTupoBaHWe aHaNoOroBbIX BbIXOA0B

TecTnpoBaHve aHanoroBbiX BbIxo4oB npoBoauTb B pexume NMPOMPAMMUPOBAHWE Ha ypoBHe 5
(npoueaypa 02).

AHanorosble BbIXOAbl TECTUPYIOTCA MNPU TEX XE WCXOAHbIX YCMOBUSIX, YTO W YCNOBUS KanuMOpOBKU
aHanoroBbIX BbIXOAOB.

B otnuyme ot kannbpoBkn, TECT aHanoroBblX BbIXOA0B NO3BONSET NpoBepuTb paboTocnocobHOCTb KaHana
aHarnoroBoro BbIXo4a.

TecTnpoBaHue NPOBOANTCS B COOTBETCTBUMN C METOAMKOW, M3NOXEHHOW B n. 7.2.1.5.
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11.4.5 TecTMpoBaHue AUCKPETHbLIX BbIXO4OB

TecTnpoBaHue AUCKPeTHbIX BbIxogoB npoBoautb B pexume MPOTPAMMUPOBAHWE Ha ypoBHe 5
(npouepypa 04).

TecTnpoBaHue NpoBOANTCS B COOTBETCTBUM C METOAMKOW, M3NOXEHHOW B N. 7.2.1.5.

YctaHoBuTb no gucnneto 3ABOAHHA Ha kaxaom Bbixoge 3HauveHue koaddumumeHTa cHavana 0000, 3atem
0001. PaboTy AMCKpeTHbIX BbIXO4OB KOHTPOMMPOBaTb MO COCTOSHUIO AUCKPETHbIX HarpysoK, MOAKMIOYEHHbIX K
KOHTponnepy.

11.5 BknioyeHue KOHTpornnepa B NOKanbHYI0 yrpaBrsilolyo ceTb

B uHdopmMaumoHHyto ceTb koHTponnep MUK-51 crnegyeT BknovaTh Nocne NpoBepkil paboTbl KOHTponnepa
Ha 06bekTe B aBTOHOMHOM pexume.

dusnueckas opraHuMsaumsi ceTu npeacrtaBneHa B pasgene 5.2, Jlormdeckasa opraHusauus cetu
npencraeneHa B pasgene 5.3.

Ons BkrtoveHus B ceTb nepentu B pexum NPOTPAMMUWPOBAHWE 1 ycTaHOBWTB, POLIEAYPY «CUCTEMHbIE
napameTpbl» CM. ypoBeHb 6, npouenypa 02. B coOTBETCTBUM C MPOEKTOM aBTOMaIu3aLuu,yCTaHOBUTb CETEBOM
agpec KoHTponnepa. HeobxoaMMo cneguTb, YTOObI y KaXX4Oro KOHTponnepa, BKMIOYEHHOro B AaHHYO CETb, Obin
CBOWN HEMOBTOPSAIOLWMIACA B APYrMX KOHTpomnnepax ceTeBol agpec. Tawkke B AaHHOW mpouenype Heobxoammo
YyCTaHOBUTb CKOPOCTb CeTeBOro obMeHa 1 Tanm-ayT kagpa 3anpoca.

11.6 CoxpaHeHue nporpamMMbl NONbL30BaTeNA U HACTPOEK B IHEProHe3aBMCUMON NamMaTh

B npouenype coxpaHeHuWss mporpamMmbl MONb3oBaTENs W HACTPOEK B ‘@HEproHe3aBUCHMON NamsiTn (B
pexvme NporpaMMmnpoBaHus, ypoBeHb 8) MPOUCXOAUT COXpaHeHue:

* YCT@HOBIIEHHOrO KOnu4yecTBa (PYHKLUMOHAmNbHbIX OOKOB, 'KONMMYECTBA KOHTYPOB perynMpoBaHus
(perynaTopoB), konuyecTBa MpPOrpaMMHbIX 3a4aT4MKOB, a TaKkKe KONMUYECTBA MONb30BATENbCKMX MNaHenewm
WHOMKaALMKN 1 yNpaBneHus,

* YCTAHOBIEHHbIX TUMOB (PYHKUMOHANbHBLIX BIIOKOB,

* 3anporpaMMMpOBaHHbIX CBA3EN BXOL40B-BbIXOAOB (PYHKLNOHARbHBLIX GITOKOB,

* YCTaHOBIEHHbIX NapameTpoB (PYHKLIMOHANbHbIX/GIIOKOB:

Mocne 3anucyn WMHOpPMaLuM B SHEProHE3aBUCHMMYHO. NaMsaTb (Ha YPOBHE 8) M3MEHATbCA MOryT NUllb
cnepytolime napaMeTpbl KOHTponnepa:

* onepaTuMBHblE NapaMeTpbl, WU3MeHEeHME 'KOTOpbIX MNPEAYCMOTPEHO C MOMOLLbIO NULEBOW MaHemnu
KOHTponnepa - pexumbl paboTbl perynaTopoB, pexumbl paboTsirmporpaMMHbIX 3a4aTYMKOB, 3HAYEHWE 3a[aHHOW
TOYKM perynaropa, 3Ha4eHne aHanoroBoro BbIXOAHOIMO BO3ZENCTBUSA perynatopa B py4YHOM peXuME;

* NapameTpbl PYHKLMOHANbHbLIX GITOKOB, N3MEHEHUE KOTOPbIX paspeLLeHo Ha YpoBHE 4;

* M3MEHeHVWe napameTpoB (YHKUMOHarbHEIX ©BRokoB no cetn (B pexume PABOTA u B pexume
NMPOrPAMMNPOBAHWE).

OcTtanbHble nNapameTpbl  (CUCTEMHble,  (OYHKLMOHAmNbHble  OnoKW,  KOHGUrypauusi, napameTpbl
(PYHKUMOHAMNbHbIX BITOKOB, M3MEHEHWE KOTOPBIX HE Pa3peLLEHO Ha YPOBHE 4) - U3MEHSATb Helb3sl.

MoaToMy 3anuch MHGOPMaLMM B B 9HEPFOHEe3aBUCKMYIO NamsiTb (Ha ypoBHe 8) crnedyeT NpOBOAUTL NULLb
nocre TLWaTenbHON OTNaaKkn CMCTEMBL YRpaBreHNs!.

11.7 Nopsipok paboTbl

11.7.1 Mepepn yctaHoBKoOW HA 06beKT koHTponnepbl MUK-51 pekomeHayeTcs npoBepuTe B nabopatopuu.

Mepen nposepken ybegurbcsi, YTO MoAenb, Mogudukaums n gpyrve napameTpbl 6rnoka KoHTponnepa
COOTBETCTBYIOT cneuvdukaLum 3akasa.

11.7.2 MNopknounTe KOHTPOMMep K ceTu anekTponutaHua. lNepenTn B pexuM «nporpamMmmupoBaHue» u
BbINOMHWTL BCE TECTBI cornacHo T1abn.7.5 pasgen 7.2.

[ns TectMpoBaHWs aHanoroBbIX U QUCKPETHBIX BbIXOAOB K KOHTPOMMEPY NOAKMIOYNTL MMUTATOPbI Harpy3Kku
(pesucTopbl) 1 3anUTaTh 3TU Harpy3ky COrMacHO CXxeMe BHELUHWUX coeauHeHnn (cMm. pasagen 10).

Ecnu curHanel Ha aHanoroBom BbIXOAE U3MEPSIOTCSA C MOMOLLbIO LIMGPOBOro BONbTMETPA, PEKOMEHAYETCH
napannenbHO U3MepUTENbHBIM LiensiM BONbTMETPa YyCTaHOBUTbL eMKOCTb nopsiaka 0,2-1,0 Mk®.

11:7.3 OGHynuTbL KOHTPONNep, ycTaHoButb B pexunme NMPOMPAMMUPOBAHWME B cucTeMHbIX NapameTpax
(ypoBeHb 6) Tpebyembii kog (Mogenb) mMogynsi pacwuvpeHus. BBecTu cormacHo npoekTy aBTomaTv3auuu
TpebyeMble yHKWUOHanNbHble 6nokn. B aTnx dyHKUMOHAanNbHbIX Grokax YCTaHOBWUTb MOAMMMKATOP, pPaBHbIN
Tpebyemomy 4mcry BXoaoB. 3anporpammupoBaTh CBA3N 6rokoB. HacTponTbe napameTpbl 61oKoB.

Meperitn B pexum PABOTA, nocrne 4Yero npoBeputb (PYHKUMOHMPOBAHME KaXOOro aHarnoroBoro wu
OMCKpPETHOro BxoAda KoHTponnepa. [ns 3Toro OoT WMCTOYHMKA aHarnoroBbiX W AMCKPETHbIX CUrHanoB nopaBaTb
CWrHarbl NooYepeaHoO Ha BCE UMEILLMECH aHanoroBble 1 AUCKPETHbIE BXOAbI KOHTpOepa.

11.7.4 B nabGopaTopHbIX YCNOBUSIX, NOMb3ysiCb UCTOYHMKAMU CUrHana u MamepuTenbHbIMK npubopamu,
uenecoobpasHo NPOBECTM KannbpoBKy aHANOroBbiX BXOAOB U BbIXOAOB. [1ns aToro 4tobbl NapameTpbl kanMbpoBKu
COXpaHUN1cb, He0HBX0AMMO BbINOMHUTE NPOLIEAYPY COXPaHEHUS NapaMeTPOB B 3HEPrOHE3ABUCHMON NamsTK.

11.7.5 OctanbHble npoueaypbl NO MPOrpamMMMPOBAHMIO MOXHO MNpoBOAUTL NGO B nNabopaTopHbIX
ycroBusix (cobntogasi npy atom TpedoBaHusa n.11.7.4), nnbo HenocpeacTBEHHO Ha obbekTe. Mepen BbINOMHEHNEM
nporpammMupoBaHus yoegutbcs, 4to B pexunme PABOTA OTCYTCTBYHOT OLIMOKM M OTKasbl. AHANOrMYHY0 MPOBEPKY
cAaenaTtb Mocrne OKOHYaHWs NporpaMMmnpoBaHus.
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11.7.6 Tlocne ycTtaHoBku 6rokoB Ha O6BLEKT NPOBEpPUTb MX (PYHKUMOHMPOBaHWE, - CHayana B Py4yHOM
pexuve, 3aTeM B aBTOMaTuyeckoMm. [lpoBepuTb Takke BCe nNpoOLEAypbl OMEpaTUBHOIO ynNpaBneHus.
MpeaBapuTtensHo KoHTponnep nepesectu B pexum PABOTA.

11.7.7 Tlocne TOro, kak cuctema ynpasfieHnsi NOMHOCTLIO OTNaXeHa U B Hee He npenonaraeTcs BHOCUTb
U3MEHeHUs, 3anucaTb 3anporpamMmmMmmnpoBaHHy0 MHAOPMaLIMIO B SHEPrOHE3aBUCUMYIO NaMATb.
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12 TexHun4eckoe obcnyxuBaHue

12.1. MNpw npaBunbHom akcnnyataumm koHTponnep MAUK-51 He TpebyeT noBcegHEBHOro 06CNyXMBaHUS.

12.2. TNepnogn4HOCTb NPOOMNaKTUYECKNX OCMOTPOB U PEMOHTOB KOHTponnepa MUK-51 yctaHaBnmBaeTca
B 3aBVMCMMOCTY OT NMPOM3BOACTBEHHbIX YCIIOBUIN, HO HE pexe ABYX pas3 B rof.

12.3. Mpu gnuTenbHbIX NepepbiBax B paboTe pekoMeHayeTcs oTkmovatb koHTponnep MUK-51 ot cetu
3MeKTPOonUTaHms.

12.4. Bo Bpems nNpodunakTM4ecknx OCMOTPOB: MPOBEPHATb U YUCTUTL KabenbHble YacTu CoeaMHEHWUN
(sckpbiTve koHTponnepa MWK-51 He ponyckaeTtcs); KNeMMHO-6MoYHble coeguHUTEenu, MNpPoBEPSTb MPOYHOCTL
KpenneHns 61oka, MOHTaXHbIX XIyTOB; MPOBEPSTb COCTOSIHME 3a3eMISIOLLMX MPOBOAHMKOB B MECTaX COEANHEHWUN.

12.5. Ounctka npubopa: He ucnonbsynte pactsopurteny n nogobHble BellecTsa. [4ns 04NCTKM YCTPONCTBA
nonb3ynlTecb CNMpPTOM.

13 TpaHcnopTupoBaHue U XpaHeHue

13.1. TpaHcnoptupoBaHue KkoHTponnepa MWK-51 ponyckaeTcsa TOABKO By, YNaKOBKE MpeanpusaTus-
N3roTOBUTENS U MOXET NPOM3BOANTLCH N0OLIM BUOOM TpaHcnopTa.

13.2. MNpu nony4eHunn koHTponnepa MUK-51 ybeautbcst B NONHOM COXPAHHOCTM Tapbl.

13.3. lMocne TpaHcnopTMpoBaHusa KoHTponnepa MWK-51 HeobGxooumo BbiaepkaTb B MOMELLEHUMM C
HOpMarnbHbLIMU YCNOBUSIMU HE MEHee 6-TW YacoB, TOMbKO MOCNE 3TOro NPOM3BECTU PaCnakoBKy.

13.4. MNpepenbHbI CPOK XpaHEHWS - OOVH roA.

13.5. KoHtponnepbl MUK-51 gomxkHbl XpaHUTbCA B CYXOM OTanNMBaeMOM M BEHTUNMPYEMOM MOMELLEHUN
npu TemnepaType okpyxatowero sosgyxa ot -40°C go +70°C n oTHOcuTenbHoM BnaxHoctn ot 30 go 80% (6es
KoHAeHcauun Bnaru). laHHble TpeboBaHUsS ABNSAOTCA pEKOMEHAYEMbIMMU.

13.6. Bo3gyx B MOMELLEHVMM HEe [OIMKEH cofepXaTb NbinM U APUMECH arpeccuBHbIX MapoB M rasos,
BbI3bIBaIOLLUX KOPPO3MIO (B YACTHOCTU: ra3oB, COAEPXaLLUX CEPHUCTbIE COEAMHEHUS MU aMMUaK).

13.7 B npouecce xpaHeHus Unu akcnnyatauun He knagurte Taxenble npegmeTsbl Ha kKoHTponnep MUK-51 n
He noaBepranTe ero HMKaKoMy MexXaHU4eCcKoMy BO3AEVCTBUIO, TaK kak YCTPOMCTBO MOXET AedopMMpoBaThCHA U
noBpeaunTbCs.

14 MapaHTUM U3rotoBuUTenA

14.1. FapaHTUHLIA CPOK yCTaHaBnmBaeTcs 5 NeT o AHA npogaxu koHTponnepa MUK-51.

14.2. N3roToButens rapaHTupyeT coorBeTcTBue kKoHTponnepa MUK-51 TexHuyeckum ycnosusm TY Y 33.2-
13647695-013:2006 npu cobnogeHWn yCroBUI XpaHEHWUs, TPaHCMOPTUPOBAHWSA, MOHTaXa W 3JKcnryaTauum,
yKasaHHbIX B pyKOBOACTBE N0 3KcnnyaTaumu Ha koHTponnepbl MUK-51. MNpn HecobntogeHnn notpedutenem gaHHbIX
TpeboBaHU NOTpPebUTenNb NMWAaeTcs NpaBa Ha rapaHTUHbLIA PEMOHT koHTponnepos MUK-51.

14.3. Tlo 4OroBopeHHOCTY € NOTREOMTENEM NPEANPUATME-U3TOTOBUTESNb OCYLLECTBMAET NOCMErapaHTUNHoE
TexHn4yeckoe o6CnyXvMBaHUe, TEXHUYECKYH 'NOAAEPXKKY W TEXHUYECKMEe KOHCyNnbTauuu No BCEM BuAaM CBOEW
npoayKumm.
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Homepa nuctos (cTpaHuu) Beero
Nam. HMZTOB Ne Bxogswumin Ne conpoBoxaato- Moan. Data
AOKYMeHTa Lero AoOKyMeHTa v gata
Name- 3awme- Ho- AOKYMEH
HEHHbIX | HEHHbIX BbIX Te
N3m.1.32 99 ver.01.74 [o6aBneH nucT perucrpaumm JNykawyk | 23.08.2012
n3meHeHun. MNpreeneH B P.O
COOTBETCTBME PUCYHOK 9.2
1.33 107 ver.01.79 [o6aBneHbl B onncaHve MeHio |wJlykawyk | 04.02.2013
Bx, Bux, Mpm, Oww. P.O
1.34 107 ver.01.79 McnpaBneHo noHaTue JNykawyk | 10.04.2013
MHBEPCUM (NMYHKT MEHIQ P.O
4.41.1)
1.35 107 ver.01.79 [o6aBsneHo ucnonHexue Jlykawyk | 14.06.2013
nepeaHen naHean Ha P.O
aHIMUACKOM 1 PYCCKOM A3bIKax
1.36 107 ver.01.79 [o6aBneHbl koan oLwnGoK JNykawyk | 22.10.2013
P.O
1.37 107 ver.01.79 McnpaBneHbl HETOYHOCTU.B Conynsak | 27.01.2014
PUCYHKaX. B.M
1.38 107 ver.01.79 McnpaBneH koa 3akasa Mapwkot | 17.06.2014
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