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Hacrtosiwlee pykoBogctBo Mo akcnnyataumn (PO) npedHasHavyeHo AN O3HaKoOMIieHus noTtpebutenen c
HasHayeHneMm, MoAensiMu, MNPUHUMNOM OEWCTBUS, YCTPOMCTBOM, MOHTaXKOM, 3KCniyaTaumen u obcnyxuBaHuem
MUKponpoueccopHbix kKoHTponnepoB MUK-51H (B ganbHeliwem koHTponnepos MUK-51H).

P3 coctouT 13 ABYX camoCcToATENbHbIX AOKYMEHTOB.

B nepsom u3 Hux — «KoHTponnepbl ManokaHanbHble MHOrOMYHKUMOHAMbHbIE MWKPOMNPOLIECCOPHbIE
MWK-51H (MPMK.421457.006 P31)» — npuBOAMTCS OMNMWCaHWEe cocTaBa, (YHKUMOHAmbHbIX BO3MOXHOCTEN WU
WHCTPYKLMA No akcnnyaTtauum koHTponnepos MUK-51H.

Bo BTOpom — «KoHTponnepbl MarnokaHanbHble MHOroyHKUMOHanNbHble MukponpoueccopHele MUK-51
(MPMK.421457.005 P32)» - onucbiBaeTca bubnuoTteka dyHKUMOHaNbHbIX 6nokoB koHTponnepos MUK-51, aHanorom
no PyHKLMOHANBLHOMY Ha3Ha4YeHNo U BO3MOXHOCTAM KOTOPOro siBnsetcs koHTponnep MUK-51H.

BHUMAHMUE | Mepea  wvcnonb3oBaHWeM  KOHTponnepa,  noxanyncra,
O3HAKOMbTECb C  HACTOALMM  PYKOBOACTBOM MO  3KCMnyataumu
koHTponnepos MUNK-51H.

MpeHebpexeHne mepamu MNpegoCTOPOXHOCTU M MNpaBunamm
aKcnnyatTaumm MOXeT CTaTb ﬂpVI‘-II/IHOVI TpaBMUpOBaHUA nepcoHana nnu
noBpexaeHns obopyaosaHus!

B cBs3uM C nocTosiHHOW pa60T017| Nno coBepLIeHCTBOBAHUIO
KOHTpOMnepa, MOBbIIAOWENA €ro HageXHoOCTb U ynquuarou.l,eﬁ

XapaKTepucTuku, B KOHCTPYKLMIO MoryTt ObITb BHeCEHbI
He3Ha4duTernbHble UBAMEHEHUA, HE OTPa)KeHHble B HacToAlleM nsaaHun.

COKpaLLIeHVIﬂ, NpuHATbLIe B AaHHOM pyKoBoACTBe

B HavMmeHOBaHMAX napameTpoB, Ha PUCYHKaX, NpW UUGPOBLIX 3HAYEHMSIX U B TEKCTE WUCMOSb30BaHbI
coKpalleHust n abbpesuaTyphbl (M. Tabnuuy 1.1), o3HavaroLme cnegyroLlee:

Tabnuua 1.1 - CokpauwjeHusi u abbpeguamypbi

Abbpesuarypa NMonHoe HaumeHoOBaHue 3Ha4yeHue
(cumBon)

PV nnn X Process Variable Namepsiemas BennunHa (KOHTPONUpyeMbIv 1
perynupyembi napameTp)

SP nnm W Setpoint 3agaHHas ToyKa (3agaHue perynaTopy)

T, t Time Bpemsi, nHTepBan BpeMeHu

Al Analogue Input AHanorosbIf BBOS,

DI Discrete Input JncKpeTHbIN BBOA

AO Analogue Output AHanorosbIv BbIBOA

DO Discrete Output [VCKpeTHbI BbIBOS

CP CpegHui CpeaHuii KOHTaKT AMCKPETHOrO BbiXxoda

HO HopmanbHO OTKpPbITbIN HopmanbHO OTKPbITbIV KOHTaKT ANCKPETHOrO BbIXx04a

1 OnucaHue KOHTposnepa

1.1 HasHauyeHue 1 obLMe xapaKTepUCTUKMN

MWUK-51H — aTo KOMMakTHbIN ManokaHanbHbIi MHOrOYHKUMOHANbHbBIA MUKPOMPOLIECCOPHbIA KOHTpOMMep,
npefHasHayeHHbI ONS  aBTOMATUYECKOro  PerynmpoBaHWs U JIOTMYECKOro  yrpaBrieHUs  TEXHOMOTrMYecKuMm
npoueccamu. OH npegHasHayeH ANS MNPUMEHEHWS B  3MEKTPOTEXHWYECKOW, 3HEepreTMYecKoW, XMMUYECKOW,
MeTannypruyeckomn, NULLEBON, LEMEHTHOWN, CTEKONBLHOW U APYrMX OTPAcnAX MPOMbILLIEHHOCTU.

KoHtponnep MWK-51H nosBonsieT BecTM nokanbHOe, KackagHoe, MporpaMMHoe, CynepBU3OpHOE,
MHOrOCBSI3HOE perynmpoBaHue.

ApXUTEKTypa KOHTposnnepa oGecrneunmBaeT BO3MOXHOCTb BPYYHYHO WM aBTOMaTMYECKM BKIIOYaTb,
OTKIIoYaTb, NEPEKIToYaTh U PEKOHUIYPUPOBATL KOHTYPLI PErYIIMPOBAHUSA, NMPUYEM BCE 3TV Oonepauuy BbIMOMHSOTCS
GesydapHO He3aBUCKUMO OT CMOXHOCTW CTPYKTYpbl ynpaBneHus. B coyeTaHuu ¢ o6paboTkoi aHanoroBbIX CUrHanoB
koHTponnep MWK-51H nosBonsieT BbINOMHATL Takke norumdyeckue npeobpa3oBaHUs CUTHaNoB M BbipabaTbiBaTb He
TOMbKO aHarnoroBble U UMMYrbCHbIE, HO M AVCKPETHbIE KOMaHAbl ynpaBneHus. Jlornyeckne yHKLMOHANbHbIE GIOKM
hOPMUPYIOT NOTMYECKYIO MPOrpaMMy LLIArOBOTO YNpaBiieHUs ¢ 3aaHneM KOHTPOIbHOTO BPEMEHM Ha KaxkdoMm Lware. B
coyeTaHMn c 06paboTKOM AUCKPETHLIX CUrHarnoB KOHTPONMEep MO3BONseT BbINOMHATL Takke pasHooGpasHble
(byHKUMOHanNbHbIE Npeobpa3oBaHUs aHAmNoroBblX CUrHANoOB U BblpabaTbiBaTb He TOMbKO [OWUCKPETHble, HO MU
aHanorosble ynpasnsaoLWwme curHarsbl.
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MWUK-51H copepxuT cpeactBa oOnepaTUBHOIO yrpaBreHus, PacronoXeHHble Ha NUUEBON naHemnu
KOHTponnepa. 3Tn cpeacTBa NO3BOMSIOT BPYYHYH U3MEHSITb pexuMbl paboTbl, yCcTaHaBNMBaTb 3agaHue, ynpasnsaTb
XOA,0M BbINOMHEHMS MPOrpaMMbl, BPYYHYH YNpPaBnsaTb UCMOMHUTENbHBIMW YCTPOWCTBAMM, KOHTPONUMPOBATL CUrHarbI v
WHOMUMPpOBaTh OWMOKM. CTaHOapTHble aHanoroBble W OUCKPETHble OaTYMKU U UCMONHWUTENbHbIE YCTPOMCTBA
nogknoyatTes K koHTponnepy MUK-51H ¢ nomolubio nHaMBMAyanbHbIX kabenbHbIX cBsA3en. BHyTpu koHTponnepa
curHanbl obpabaTtbiBaloTcsa B LMdpoBo dhopme.

KoHTtponnepbl MUK-51H moryT o6beanHATLCS B fOKanbHYO YNpaBnsioLwyo CeTb LUMHHOW KOHAUrypaumu.
Ona Takoro o6begMHEHMS HUKAKMX OOMOMHUTENbHbLIX YCTPOWUCTB He TpebyeTcsi. Yepe3 ceTb KOHTpOmnnepbl MoryT
obmeHmBaTbLCA MHopMaumeit B Lmdposon opme.

MNporpammupoBaHMe KOHTponnepa BbIMONHAETCH C MOMOLLbIO KNaBUW MepefHen naHenu unu no
uHTepdericy C NMoMoLLbi0 CheuuansHOro nporpammHoro obecneyeHns - BusyanbHoro pegakropa FBD-nporpamm
AlNb®A. lNporpammHbIn nakeT pedaktop FBD-nporpamm AJNIb®A pacnpoctpaHsetcs 6ecnnatHo. OH goctyneH Ha
Hallem canTe B HTepHeTe

Cuctema nporpammmnpoBaHns peanu3oBaHa B COOTBETCTBUM C TpeboBaHuaMK cTaHfapta MexayHapoaHown
OnektpoTtexHudeckon Komuccmum (MOK) IEC 1131-3 n npegHasHadeHa ona pa3paboTkvM NpuMKNagHoro nporpaMmMHOro
obecneveHns cbopa AaHHbIX U yNpaBieHUs TEXHONOMMYECKMMU NpoLieccamu, BbIMONHAEMbIMU Ha NPOrpamMmMmnpyembix
KOHTpornnepax.

B kayecTBe A3blka MPOrpaMmMmMpPOBaHNA B CUCTEME pearnv3oBaH A3blK PYHKUMOHAMbHbLIX 6110KOBbLIX Anarpamm
Function Block Diagram (FBD), npepocTtaBnsiowuii nonb3oBaTento MexaHu3M OOBbEKTHOro BM3yanbHOro
NporpaMMMpOBaHUS.

Mpouecc nporpamMmunpoBaHUs CBOAUTCS K TOMY, YTO BblOGOpOM u3 6GMBnnoTekn yHKUMOHanbHbLIX 6r0KoB,
3aLUNTON B NOCTOSIHHON NaMATK, BbI3bIBAOTCA HYXXHbIE UX HUX N OOBEAMHSIOTCS B CUCTEMY 3a[aHHOWN KOHdUrypaumm n
B KOTOPbIX yCTaHaBnueaTcs Tpebyemble napaMmeTpbl HACTPOWIKY.

C nomoubto BCTPOEHHOW 3HEpProHe3aBUCMMOW MNaMATM MporpaMma Mnofib3oBaTeNnsd CoxpaHseTcs npu
OTKNMKOYEHUN NUTaAHUA.

KoHTtponnep MWK-51H npeactaenser cobon KOMMMEKC TexHUYeckux cpencts. B ero cocraB Bxogut
LeHTparbHbIN MUKPONPOLIECCOPHbIM 60K 1 Habop pasbeMOB ANst NOAKMOYEHMS Lener BBOAA-BbIBOAA. LieHTpanbHbIn
6nok npeobpasyeT aHanoroByl W AUCKPETHYL uHdopmaumio B uudposyo cdopmy, BegeT obpaboTky umdposon
uHdopMaLum u BbipabaTbiBaeT ynpaBnsoLne BO34ENCTBUS.

KoHTtponnep MUK-51H 370 - NnpoekTHO-KOMNOHYyeMoe u3aenue, KOTopoe No3BONSET Nonb3oBaTento BbIOpaThb
HYXXHbI KOMNNEKT Mmoaynen pacwmpeHns (YCO — ycTpoicTBa CBSI3U C OOBEKTOM) COrMacHO YUCny U BUOY BXOAHbIX U
BbIXOOHbIX CMrHamnoB. Ero coctaB v pag napameTpoB onpenenslTcs norpedbutenem u ykasbiBaoTcs B 3akase. K
opHomy koHTponnepy MUK-51H noakntodaeTcs ToNbKo OAWH MOAYIb PacLUMPEHUS.

B koHTponnep MUK-51H BCTpoeHbl pa3BuTbie CpeacTBa CaMOAMArHOCTMKKU, CUrHanM3aumm 1 ngeHtudmkaumm
HeucnpaBHOCTEN, B TOM 4Yucne Npu oTkase annapaTypbl, BbIXOA4E CUrHanoB 3a OMyCTUMbIe rpaHuubl, c6oe B O3Y,
HapyLueHum obmeHa no cetu u T.M.

1.2 OcHOBHbIe cBOMCTBa
B koHTponnepe MUK-51H npegycmoTpeHo:

+ [lo 9 He3aBUCUMbIX KOHTYPOB PEFYNUPOBaHUS, KaXAblA W3 KOTOPbIX MOXET OblTb NOKanbHbIM UM
KackagHbIM, C aHarnoroBbIM UM UMMYNbCHBIM BbIXOAOM, C PYYHbLIM, MPOrPaMMHbIM (B TOM YMCIE MHOFONPOrpamMMHbIM)
WM CynepBrU30PHbLIM 3a4aTYUKOM.

» Bonee 80 TunoB 3awmTbix B M3Y ¢yHKUMOHANBHLIX GNOKOB HENPEPLIBHOM U AUCKPETHOW 06paboTku
UHGpopMauum, BkoYas dyHKUMoHanbHele 6noku MO perynvpoBaHusi, yHKUMOHaNbHbIE GOKM MaTeMaTU4YeCcKuX,
ONHAMUYECKMX, HENMHENHBIX, aHarnoro-AMCKPETHbIX U NTOrMYecknx npeobpasoBaHuni.

* [lo 98 ncnonb3dyembix 6110kOB €O CBOOOAHBIM MX 3anofiHeHneM MbbiIMU DYHKUMOHANbHLIMKY BnokaMu 13
6ubnunoTtekn M cBOGOAHLIM KOHUIypUpoBaHMEM Mexay cobo u C BXOAamu-Bbixogamu KoHTponnepa. PyyHas
yCTaHOBKa Unv aBTonoACTPONKa NoObIX CBOWCTB, NapamMeTpoB U KOA(hULMEHTOB B NHOObIX (PYHKLIMOHAmNbHbIX Griokax.

* VIameHeHne pexunmon ynpaBneHusa, BKIIOYEHNE/OTKINIOYEHNE, NEPEKITOYEHNE 1~ peKOchmrypauMﬂ KOHTYpOB
perynmpoBaHua nto6oli cTeneHn CroXXHOCTW.

« OnepaTvBHOE YMpaBrieHWe KOHTYpamu PEerynMpoBaHUA C MOMOLLbI KNaBull NULEBON naHenun, 2-x
yeTblpexpaspsaaHbIX, M O4HOIo TPeXpaspsaaHoro LMgPOoBLIX MHOUKATOPOB U psAa CBETOAMOAOB, NO3BOSAIOLLMX MEHATD
peXvMbl, YyCTaHaBNvBaTb 3afdaHue, YMNpaBnATb WCMOMHUTENbHBIMU  MEexaHU3MaMW, KOHTPONUpOBaTb CUrHasbl,
WHOMUMPOBaTbL aBapuiiHble cuTyaumu. Mpy NporpaMMHOM PerynpoBaHui cpecTBa OnepaTUBHOTO yrpaBeHus
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no3BonsOT BbIGMpaTe TpeGyemyo nporpamMMy, nyckaTb, OCTaHaBNMBaTb, U cOpackiBaTb NporpaMmy, Nepexofutb K
crepyoLLeMy y4acTKy NporpaMmel, a Takke KOHTPONMPOBAaTb XOZ BbINOIHEHUS! NPOrpaMmbI.

+ ObbeavHeHne 0 31 KOHTPONSIEPOB B JOKaNbHY YNPaBrsioLWy CeTb, NpUYem B 3Ty Ce€Tb MOTyT
BKIIOYATbCA TaKKe W Apyrue MOAENU KOHTPOSNEPOB UK Apyrue yCTponcTea.

* KoHtponnepsl MUK-51H moryT komnnekroBatbca mogdynem paclumpenus (cM. pasgen 1.3 «O6osHaveHue
KOHTpoOnnepa npu 3akase u KOMMNIEKT NocTaBkn» a Takke Tabn. 1.3.1 n 1.3.2).

KonuuyecTtso Bxogo0B-BbIXOA40B B 6a30BOM MoAenNy KOHTponnepa:

- aHanoroBble BxoAbl — 4 (2 yHuBepcanbHbIX, 2 YHADULMPOBAHHBIX);

- aHanorosble BbIxoAdbl — 1;

- AVCKPETHbIe BXoabl — 3 (1 UMMynbCHBIV BXO4*);

- ONCKPETHbIe BbIXoabl — 5.

Mogenwu n kogpl mogynew pacwmpenns (YCO) - cm. pasgen 1.4.1:

- MP-51H-11: 16 ancKkpeTHbIX BXOAOB, 1 aHanoroBbIN BbIXOL;

- MP-51H-13: 8 guckpeTHbIX BXOA0B, 8 AMCKPETHbIX BbIXOA0B, 1 aHanoroBbln BbIXos4;

- MP-51H-15: 16 anckpeTHbIX BbIx040B, 1 aHanoroBbIf BbIXos;

- MP-51H-16: 16 anckpeTHbIX BXOA0B, 3 aHanoroBbIX BbIX04a;

- MP-51H-17: 8 guckpeTHbIX BXO40B, 8 OUCKPETHbIX BbIXOAOB, 3 aHanoroBbiX BbIXOAa;

- MP-51H-18: 16 ancKpeTHbIX BbIXOL4OB, 3 aHANOroBbIX BbIXOAA;

- MP -51H-30: 32 anckpeTHbIX BXOAa;

- MP-51H-31: 24 auckpeTHbIX BxoAa, 8 ANCKPETHbIX BbIXOLOB;

- MP-51H-32: 16 anckpeTHbIX BXO4OB, 16 ANCKPETHLIX BbIXOA0B;

- MP-51H-33: 8 anckpeTHbIX BXOA0B, 24 OUCKPETHbIX BbIXOAA;

- MP-51H-34: 32 anckpeTHbIX BbIxo4a.

MpumeyaHue.
* - 1 MMNYnNbCHbIA BXOA4 M3 Yucna AWCKPETHbIX BXOAOB (MakcMMarnbHasi YactoTa CrefoBaHusi MMMYrbCcoB
2kl y).
1.3 O6o3Ha4YeHMe KOHTpoOssiepa Npu1 3aKase U KOMMJIEKT NOCTaBKU
1.3.1 KoHTponnep ob6o3HavaeTcsa cneayolwmm obpasom:
MMUK-51H- F-AA-BB-CC-DD-E- U,
roe:

F — TN AnCKpeTHbIX BbIXOOHBIX CUTHANOB:
T — TPAH3MCTOPHbIE BbIXOOHbBIE CUTHAnbI,

P — penenHble BbIXOOHbIE CUTHArbI,

C — ONTOCUMUCTOPHbIE BbIXOAHbIE CUTHATbI.

AA, BB, CC, DD - cooTBeTCTBEHHO KOA BXOAHOro curHana 1-ro, 2-ro, 3-ro v 4-ro KaHanos:

BxopaHble kaHanb! 1 1 2 (kogbl BxogoB AA 1 BB) yHuBepcanbHble - nogaepXuBatoT nodble U3 ykazaHHbIX
TUMNOB BXOO0B.

BxogHow curHan kaHana 3 (kog Bxoga CC) u kaHana 4 (koa Bxoga DD) MOXeT ObITb TONbKO
YHUPMLUMPOBAHHBIM.
YHugbuyuposaHHble 8X00HbIE CU2HATbI:

ons kaHarnos 1-2: Ons kaHaroe 3-4:
01 - 0-5 MA, 01 - 0-5 MA,
02 - 0-20 MA, 02 - 0-20 MA,
03 - 4-20 MA, 03 - 4-20 MA,
04 - 0-10 B, 04 - 0-10 B,
05 - 0-50 mB, 10 - 0-2 B.
06 - 0-75 mB,

07 - 0-100 mB,

08 - 0-200 mB,

09-0-1B,

10 - 0-2 B,

11 - 0-5 B.

Tepmonpeobpazogamesiu CoONPOMuUBeHUs1, Mosibko Or1sl KaHanoe 1 u 2:

3-x nposodHasi cxema BKIMIOHEHUS (8 CKObKax yKka3aH KOO Or1s 4-X Mpo8odHOU CxeMbl),
30(40) - TCM 50M, W100=1,428, -50 ... +200°C

31(41) - TCM 100M, W100=1,428, -50 ... +200°C

32(42) - TCM rp.23, -50 ... +180°C

33(43) - TCIM 50r1, W100=1,391, Pt50, -50 ... +650°C

34(44) - TCIM 10001, W100=1,391, Pt100, -50 ... +650°C

35(45) - TCM rp.21, -50 ... +650°C

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




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

50 - TXKK (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

MpumeyaHue: npu 3akase npubopa C BXOoAHbIMM curHanamm ot Tepmonap TrMM-10, TMNP, TBP-1 npubop
N3roTaBnMBalTCA MO OTAENbHOMY 3akasdy M nocrnepylowas nepectpormka Ha Apyrne TuMnbl BXOAHbIX CWUrHanos
NpOu3BOANTCH TONBbKO Ha NPeanpUATUN-N3roTOBUTENE.

E - kog BbIXOAHOrO yHVICpVILIMpOBaHHOI'O aHanoroBoro curHana:

1-0-5MmA,
2 —-0-20 mA,
3 -4-20 MA,
4 - 0-10B,

U - HanpsKeHWe NUTaHUA:
220 — 220 B nepemeHHoro Toka,
24 — 24 B nNOCTOAHHOIO TOKAa.

1.3.2 Mogynu pacwmpenus ansa koHtponnepa MUK-51H o6o3HavatoTcsa cnegytowmm obpasom:

MP-51H-MM-F-RST-U,
roe:

MM — moaynb paclumpenus:
11 — 1 aHanoroBbIN Bbixoa +16 ANCKPETHBIX BXOAOB,
13 — 1 aHanoroBbIN BbiIxo + 8 ANCKPETHbIX BXOAOB + 8 AUCKPETHbIX BbIXOAOB,
15 — 1 aHanoroBbIn BbIXo4 + 16 OUCKPETHbLIX BbIXOA0B,
16 — 3 aHanoroBbIx Bbixoga +16 ANCKPETHbIX BXOA0B,
17 — 3 aHanoroBbIX BbiIxoAa + 8 ANCKPETHbIX BXOAOB + 8 ANCKPETHbIX BbIXOL4OB,
18 — 3 aHanoroBbIx Bbixoga + 16 ANCKPETHLIX BbIXOO0B,
30 — 32 gnckpeTHbIX BXoAa,
31 — 24 gucKpeTHbIX BXOAOB + 8 ANCKPETHBIX BbIXOO0B,
32 — 16 OMCKpeTHbIX BX0O0B + 16 ANCKPETHLIX BbIXOA0B,
33 — 8 OMCKpeTHbIX BXOAOB + 24 ANCKPETHbIX BbIXOA4OB,
34 — 32 OnCKpeTHbIX Bbixoaa

F — T1N BbIXOOHbLIX CUrHANoOB MOAYNS PaCLUMPEHUS:
0 — ana mogynen MP-51H-11, MP-51H-16 n MP-51H-30
T — TPAH3MCTOPHbIE BbIXOOHbBIE CUTHAnbI,
P — penenHbie BbIXOOHbIE CUTHArbI.

RST — kof BbIXOQHOrO @aHanoroBoro curHana (CooTeBeTcTBeHHO 1,2 n 3 Bbixoaa):

01 - 0-5MA,
02 — 0-20 MA,
03 — 4-20 MA,
04 - 0-10 B.

Ona mopgenen
—11, 13 n 15 (c oAHUM aHanoroBbIM BbIXOAOM) yKa3blBaeTCs KOA, TONMbLKO NepBoro kaHana ROO,
— 16, 17 n 18 (Tpn aHanoroBbIX BbIX04a) yKa3biBaeTCH KoA Ans BCcex Tpex kaHanoB RST.

U - HanpsixeHne nuTaHus:
220 — 220 B nepemMeHHOro Toka,
24 — 24 B NOCTOAAHHOIO TOKAa.

Mpumeyanue! Murtatowee HanpspkeHne MUK-51H u mogyns pacwuvpenus MP-51H pekomeHgyeTcs 3akasbiBaTb
O[MHAKOBbLIMMU.

1.3.3 KomnnekT nocraeku koHTponnepa MUK-51H npueeneH B Tabnuue 1.3.1

Tabnuuya 1.3.1 - Komnnekm nocmasku koHmponnepa MUK-51H

O603Ha4YeHune HaumeHoBaHue KonunuectBo

MPMK.421457.006 KoHnTponnep mukponpoueccopHbii MUK-51H 1 Wwr.
MPMK.421457.006 NC | MNacnopt 1 3K3.
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lpodomkeHue mabnuypl 1.3.1 - Komnnekm nocmasku koHmposnepa MUK-51H

MPMK.421457.006 P91 PykoBogcTBo no akcnnyataumm *)
MPMK.421457.005 P92 |~ YOBOA yarau
232-209/026-000 PoseTka yrnosas **)
232-206/026-000 PoseTka yrnosas *r)
734-203 PoseTka npsimas *r)
231-131 Pblyar MOHTaXHbIN 1 Wr.
734-230 Pblyar MOHTaXHbIN i)
*) 1 3k3. Ha noboe KoNMUecTBO U34enNnn AaHHOro TUNa Npu NocTaBke B OOUH aapec
**) 4 WT. Npu ycnoBuu 3akasa KOHTponsepa c HanpsXKeHnem nutaHus 24 B nocTosHHOro Toka
5 WT. Nnpy ycnoBmmn 3aka3a KOHTPOMmepa ¢ HanpsbkeHvem nutaHusa 220 B nepeMeHHOro Toka
***) 1 WIT. NpWU YCNOBWUM 3aka3a KOHTposfiepa C HanpshkeHnem nutaHus 24 B nocTosHHOro Toka
1.3.4 KomnnekTt noctasku mogyns pacwupeHns MP-51H npuseaeH B Tabnuue 1.3.2
Tabnuya 1.3.2 - Komnnekm nocmasku modyrisi pacwupeHust MP-51H
O603HauyeHue HanmeHoBaHue KonuyectBO
MPMK.421459.004 NC Mogynb pacwmpenuna MP-51H 1 WwrT.
MPMK.421459.004 NC Macnopt 1 3K3.
LLinend coeamHnTENbHBIN 1 wr.
232-203/026-000 PoseTka yrnosasi *)
734-203 Po3seTka npsimas **)
734-106 PoseTka npamas 1 WwrT.
232-209/026-000 PoseTka yrnosas 4 wr.
231-131 Pblyar MOHTaXXHbIN 1 Wwr.
734-230 Pblyar MOHTaXHbIN 1 wr.
*) 1 WT. Npu NOCTaBke MOAYNSA pacLUMPEHUs C NUTAHWEM NMEPEMEHHOro Toka
**) 1 WIT. NpU NOCTaBKE MOAYNS PacLUMPEHUS C NMUTAHWEM MOCTOSIHHOTO TOKa

1.4 TexHU4YeCKUe XapaKTepPUCTUKU KOHTpoOnnepa

1.4.1 KonnyecTBo BXOAOB/BbIXOAOB KOHTpOsepa

BasoBas mogenb koHTponnepa MUK-51H n mogynu pacwmperus MP-51H umetoT B cBoem coctaBe Habop
aHanoroBbIX U ANCKPETHbLIX BXOA40B-BbIXOLAOB, KOTOPbIE NPUBEAEHBI HUXE B Tabnuuax.
Mpu 3aKka3e KoHTpornnepa MOXeT ObiTb 3aKkasaH TOMNbKO OAWMH MOAYSb PacLUMPEHUS.

Tabnuua 1.4.1 — Konudecmeo 8xo008/8b1x0008 6a3080l Modernu koHmpornnepa MUK-51H

Monent KoHTbonneba AHanoroBbIn ONCKpeTHbIN
A P P Bxoa Bbixop Bxoa Bbixop
MWK-51H-00*-... 4 1 3 (1 UMNynbCHBIV) 5
MpumevaHne.

* 6e3 Moayns paclumMpeHust

Tabnuuya 1.4.2 — Konnudecmso exodoe/ebixo0o8 modyneti pacwupeHuss MP-51H

Moaenb Koo mopenu AHanoroBbIN OunckpeTHbIN
monyns monyns
pacmugeuuﬂ pacmugeuuﬂ Beixon Bxoa Bbixoa
MP-51H-11 11 1 16 -
MP-51H-13 13 1 8 8
MP-51H-15 15 1 R 16
MP-51H-16 11 3 16 _
MP-51H-17 13 3 8 8
MP-51H-18 15 3 N 16
MP-51H-30 30 - 32 R
MP-51H-31 31 - 24 )
MP-51H-32 32 - 16 16
MP-51H-33 33 - 8 24
MP-51H-34 34 N N 32
MpumevaHne.

1) «-» — BxoA (BbIX0A) OTCYTCTBYET;
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Tabnuuya 1.4.3 — CymmapHoe Konu4yecmeo 8x0006/8bixo008 koHmposnnepa MUK-51H ¢ modynsmu pacwupeHus

Mopenb Moaenb moayns AHanoroBbIV ONCKpeTHbIN
KOHTponsepa pacwupeHus Bxon Bbixon Bxop Bbixop
MWK-51H-11 MP-51H-11 4 2 19 5
MWK-51H-13 MP-51H-13 4 2 11 13
MWK-51H-15 MP-51H-15 4 2 3 21
MWK-51H-16 MP-51H-16 4 4 19 5
MWK-51H-17 MP-51H-17 4 4 11 13
MWK-51H-18 MP-51H-18 4 4 3 21
MWK-51H-30 MP-51H-30 4 1 35 5
MWK-51H-31 MP-51H-31 4 1 27 13
MWK-51H-32 MP-51H-32 4 1 19 21
MWK-51H-33 MP-51H-33 4 1 11 29
MWK-51H-34 MP-51H-34 4 1 3 37

1.4.2 OCHOBHbIe TEXHUYEeCKue XapakKTepucTukm BXoaoB-BbiXoaoB

1.4.2.1 AHanoroBble BXOAHble CUrHanbl

Tabnuya 1.4.4 - TexHUu4ecKue XxapakmepucmuKu aHam0208bIX 8X00HbIX CUSHAI08

HanmeHoBaHMe xapaKTepucTUKKU

3HaueHue XapaKTepUCTUKun

KonnyecTBo aHanoroBbix BXOA0OB B 6a30BoOM Mogenu
KOHTponnepa

4
(2 nepBbIX BXoAa yHMBepcanbHble — NpegHa3Ha4YeHb! Ans
NOAKMHOYEHUS Pa3NUYHBIX TUMOB AaTYMKOB,
2 nocrnegywwux Bxoga — npedHasHadeHbl  Ans
NoaKIYEHNS JaTYnKoB, NMeIoLLNX BbIXOZHOM
YHUPULIMPOBAHHLIN CUrHaN NOCTOSAHHOIO TOKa)

Twn BXOQHOrO aHanNoroBoro curHana
* Ansi BCEX BXOO0B
- yHupmumposaHHbie no FOCT26.011-80

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

- TepmMonpeobpa3oBaTenu cConpoTUBIEHUS
(3-x 1 4-x NpoBOAHAsi CXeMa BKIOYEHMS)
no ACTY 2858-94 (TOCT 6651-94)

- Tepmonapsbl no ACTY 2837-94
(TOCT3044-94, DIN IEC 584-1)

0-5 MA (RBx=400 Owm); 0-20 mMA, 4-20 MA (RBx=100 Owm);
0-10B (RBx He meHee 25 kOm)

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

TCM 50M, W100=1,428, -50 ... +200°C

TCM 100M, W100=1,428, -50 ... +200°C

TCM rp.23, -50 ... +180°C

TCM 50N, W100=1,391, Pt50, -50 ... +650°C
TCIM 10001, W100=1,391, Pt100, -50 ... +650°C
TCMrp.21, -50 ... +650°C

Pt50, Pt100 a = 0,00390, 0,00392
KK (J), 0 ... +1100°C

TXK (L), 0°...+800°C

TXKH (E), O ... +850°C

TXA (K), 0 ... +1300°C

TMMN10 (S), 0 ... +1600°C

TMP (B), 0 ... +1800°C

TBP-1 (A-1), 0 ... +2500°C

Mpenen gonyckaemon OCHOBHOW NPUBEAEHHOW <0,2%
NOrpeLIHoOCT! U3MepEHUs]

ToYHOCTb MHAUKALUMK <0,01 %
BnnsHmve TemnepaTypbl OKpyXatowen cpegbl < 0,04 %/°C
Mepurog nsmepernus, He 6onee 0,1c
Mepuron 06HOBNEHNST MHCbOPMaUMK Ha aucniee, He 0,5¢c

bonee

[anbBaHM4eckoe pasgenenune uenem\\

AHanoroBble BxOAbl ranbBaHWYeCKN M30NUPOBaHbl ApYr
OT Apyra, OT BbIXOAHBIX WM APYrMX BXOAHbIX Lenen, u
uenen nutaHus (He meHee 500 B).

KaHan n3MepeHusi TeMnepaTypbl CBO6OAHbIX KOHLOB TepMonapbl

[vana3oH namepeHus

ot MuHyc 40°C go nntoc 150°C

[Npenen gonyckaemon OCHOBHOM NpuBeaeHHON
NOrpeLIHoOCTN N3MepeHnst

0,25%

MpumeyaHus:

1.Kax0nbili 8x0d koHmpornnepa MUK-51H moxem 6bimb cCKOHGu2ypuposaH Ha nodkodeHue noboz2o muna dam4yuka.
2.Mpu 3aka3ze exoda muna mepmonapa, 8 Kadecmee exoda memrepamypHol KoppeKkyuu (KommeHcayuu mepmo-3C
Cc80000HbIX KOHU08 mepMorapbl) Ucronb3yemcsi 0amyuk memnepamypbl, KOmopbili HaxoOumcsi 8037e KIeMM Ha Kopryce

KoHmporsnepa.
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1.4.2.2 AHanoroBble BbIXOAHble CUrHanNbI

Tabnuya 1.4.5 - TexHu4yeckue xapakmepucmuKuU aHarno208bIxX 8bIXOOHbIX CU2Hano08

HanmeHoBaHMe xapaKTepUCTUKM

3HayeHune xapakTepucTUKn

KonunyecTBo aHanoroBbIx BbIXOLOB:
- B 6a30BoOW MOAENW KOHTponepa,
- B MOZynsX pacluMpeHus

1
1 wnu 3 (cm. pasgen 1.4.1)

Twun BbIXOAHOIO aHaNoroBOro curHana

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

0-20 mA, 4-20 wA, RH <500 Om

0-10B, RH = 2000 Om

Paspewatowas cnocobHocTb LIAM:
- Ans BbIxoAa B 6@30BOW MoAenu KOHTponnepa,
- ANsi BbIXOAOB B MOAYMsiX pacluMpeHust

<0,0015 % (16 pa3psgos)
<0,024 % (12 paspsgos)

Mpepen  ponyckaemoli  OCHOBHOM
norpewHocT!  hopmmnpoBaHus
nocne Kanubposku:

npvBeAeHHON
BbIXOOHOIO  curHana

- Ans Bbixoga B 6a30B0OM MoAenu KOHTpornnepa, <02%
- ONsi BbIXOJ0B B MOAYNsiX pacluMpeHmst <04 %
Mpegen [oMycTUMOrO  3HaYeHUs  OOMNOMHWUTENbHOM

MOrPeLIHOCTN BbLIXOAHOMO CcUrHamna npu  U3MEHEeHUM <0,1%

COMpPOTUBIIEHNS HArpy3Kku He NpeBbILLaeT

BnusiHne TeMnepaTypbl OKpyxatoLlen cpeabl

< 0,02 %/°C

[anbBaHM4eckoe pa3genenHue Lenemn

AHanoroBbI  BbIXOA ranbBaHUYECKN W30ONUPOBAH OT
BXOAHbIX N OPYrMX BbIXOAHbIX Lienen n uenen nutaHus.
HanpspkeHne ranbBaHnyYeckon passsasku He meHee 500 B.

1.4.2.3 OncKpeTHble BXOAHbIE CUrHanbl

Tabnuya 1.4.6 - TexHUYECKUE Xapakmepucmuku OQUCKPemHbIX 8XO0HbIX cU2Hano8

HanmeHoBaHue xapaKTepucTUKU

3HayeHune xapakTepucTUKm

Konnuecteo ONCKPETHbLIX BXOO0B

- B 6a30BoWi Mogenu KoHTponnepa 3

- Ha Mogyne pacwmpeHus YCO CcM. pasgen 1.4.1
CwurHan nornyeckoro "0" — coctosiHne OTKITFOYEHO 0-7B
CurHan norndeckon "1" — cocrosiHne BKITKOYEHO 18-30B
MakcumanbHasi YactoTa criejoBaHUS UMMYSbCOB:
- ONs UMNYNbCHOMo BXoaa < 2kl
- ANsi OUCKPETHbLIX BXOA0B <5My
BxogHow Tok (noTpebneHune no Bxoay) <10 mMA

[anbBaHMYecKkoe pasgeneHune uenemn

JuckpeTHble BXOAbl rarbBaHUYECKU W30MMPOBaHbI ApYr
OT Aipyra, OT BbIXOAHbIX U APYr1X BXOOHbIX Lenew 1 uenen
nuTaHus.

HanpsxxeHne ranbBaHnyeckon paseasku He meHee 500 B.

1.4.2.4 OucKpeTHble (MMNYMNbCHbIE) BbIXOAHbIE CUTHanMbI

1.4.2.4.1 TpaH3NCTOPHbLIN BbIXOA

Tabnuya 1.4.7 - TexHuyecKue xapakmepucmuku OUCKPemHbIX MPaH3UCMOPHbIX 8bIXOOHbIX CU2HAI08

HanmeHoBaHMe xapaKTepucTUKU

3HavyeHne XxapakTepuCTUKKU

Konnuecteo ONCKPETHLIX BbIXOO0B
- B 6a30BoV Moaenu KoHTponnepa
- Ha mogyne pacwwupenus YCO

5
cM. pasgen 1.4.1

Twn BbIXOOA

OtkpbliTbiv Konnektop (NPN TpaHaucTopa)

MakcumanbHoe HanpsiXeHue KOMMyTauuu

40 B nocTosiHHOrO TOKAa

MakcrmanbHbI TOK Harpy3ku Kaxkgoro Bbixoga

100 MA

lanbBaHWYeckoe pasmerneHve Lenen

OncKpeTHble BbIXOAbl ranbBaHWYECKW WM30NMPOBaHbl ApYr OT
Apyra, OT BXOZO0B, APYM1X BbIXOAOB W OCTanbHbIX LEMNEN.
HanpsixeHue ranbBaHn4Yeckon pa3ssaskm He meHee 1500 B.

CwurHan norundeckoro "0"
CwurHan norndeckon "1"

Pa3OMKHyToe COCTOAHME TPAaH3UCTOPHOIO Krr4a
3aMKHyTO€ COCTOAHNE TPAH3NCTOPHOIO Krko4a.
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1.4.2.4.2 PenelHbI BbIXoA

Tabnuya 1.4.8 - TexHu4YecKue xapakmepucmuku QUCKPEemHbIX perneliHbIX 8bIXOOHbIX CUEHaI08

HaumeHoBaHMe xapaKTepuUCTMKU

3HayeHune xapakTepucTUKn

KonunyecTBo AMCKPETHbIX BbIXOA40B
- B 6a3oBoOt Moaenu KOHTponepa
- Ha mopgyne pacwuperus YCO

5
cM. pasgen 1.4.1

Twin BbIXOOA

3amblKalowmne KOHTaKTbl pene

MakcumanbHoe Hanps>xeHne KommyTtauunn:

- NepemMeHHoro Toka 250 B
- MOCTOAHHOrO TOKa 30 B
MakcumanbHbI TOK Harpy3kmn Kakgoro Bbixoga 5A

[anbBaHMYecKkoe pasgeneHue uenemn

OnckpeTHble BbIXoObl ranbBaHWYECKU U30MNMPOBaHbI Apyr OT
apyra, OT BXOOO0B, ApPYrMX BbIXOAOB M OCTarbHbIX Lenen.
HanpsikeHve ranbBaHnyeckon passsskun He meHee 1500 B.

CwurHan norunyeckoro "0"
CwurHan norundeckon "1"

Pa3OMKHYT08 COCTOsAAHNEe KOHTaKTOB pene.
3aMKHYTOG COCTOsAAHME KOHTaKTOB pene.

Bua Harpysku

AKTUBHasA, UHOYKTUBHAS

1.4.2.4.3 ONTOCUMUCTOPHbLIN BbIXOA

Tabnuya 1.4.9 - TexHUYecKue xapakmepucmuku OUCKPeMHbIX OMOCUMUCMOPHBIX 8bIXOOHbIX CU2HAI08

HanmeHoBaHMe xapaKkTepucTUKKU

3HaueHue XapaKTepUCTuKu

KonunyectBo AMCKPETHbIX BbIXOA0B
- B 6a30BoOW Mogenu KOHTponnepa
- Ha Mmogyne pacwupenus YCO

5
cM. pasgen 1.4.1

Twn BbIXOOA ManomMoLLHbIN ONTOCUMUCTOP, BCTPOEHHbIN AETEKTOP
HYIIEBOro HanpskeHus asbl NO3BOMSAET BKIOYATb Harpy3Ky
TONbKO NPV MUHMMAIbHOM HaNPsSKEHUU Ha HEN
(npegoTBpaLLaeT co3gaHme NoMex B ceTn)

MakcumansHoe HanpsixeHve KOMMyTauumu 600 B nepemeHHOro Toka

NepeMEHHOro Toka (OenCcTByoLLee 3HaYeHNE)

Tok Harpy3ku Kaxxgoro Bbixoaa

- He 6onee 50mMA

- B umnynbcHoMm pexume yactoton 50 ¢ ANUTENbHOCTLIO
umnynbsca He 6onee 5mc — oo 1A

- MNuWKOBbLIV TOK NEPErPY3KN C ANUTENBHOCTbLIO UMMYbCca
100mkc 1 yactoton 120 umn/cek — go 1A

[anbBaHW4eckoe pasgenenHue Lenemn

[nckpeTHble BbIXOObl raNbBaHUYECKN U30NMPOBAHbI APYr OT
apyra, OT BXOAOB, APYrMX BbIXOAOB M OCTarnbHbIX LiENe.
HanpspkeHue ranbBaHnyeckon passsaskm He meHee 1500 B.

CwurnHan noruyeckoro "0"
CwurHan normyeckon "1"

OTKntoYeHHoe cocTosiHMe CUMUCTOpPa
BkrntoyeHHOe COCTosiHME cumucTopa

Bug Harpysku

AKTMBHas, NHOYKTUBHAA

1.4.3 O6wme cpyHKLUMOHaNbHbIe NapaMeTpbl

Tabnuya 1.4.10 — Obwue byHKYUOHabHbIE napamempsbi

HanmeHoBaHMe xapaKTepuCcTUKU 3HaueHue xapakTepUCcTUKK

MakcumanbHoe Yncno dyHKUMOHanNbHbIX 6r10KOB B Mporpamme 98
Yucno dyHKUMOoHanbHbIX 6nokoB B GubnuoTeke Bonee 80
BbinonHeHne nporpamMMbl Nonb3oBaTtensi, He bonee 0,1c
MorpewHocTb uMdpoBon 06paboTkn NHOpMaLMK:

CYyMMUPOBaHWe, BblYUTaHNe 0,001%

YMHOXeHUWe, feneHve 0,001%

n3Brie4eHne KBaapaTHOro KopHs 0,01%
[MorpelHoCTbL YacoB peanbHOro BpEMEHU 3a CyTku, He Bonee 3 cek

1.4.4 ®PyHKUMOHaNbHbIE NapaMeTpbl PerynsiTopos

Tabnuuya 1.4.11 — QyHKYUOHarbHbIE Tapamempbl Pe2yrisimopos

HanmeHoBaHMe xapaKTepucTUKKU

3HauyeHune xapaKTepuCcTUKN

MakcumanbHoe Y1CNo He3aBUCUMbIX KOHTYPOB

9

Bua perynsatopa B KaXaoM KOHType

JloKanbHbIN aHaNoroBbIN, JIOKasnbHbIA UMMYSbCHBIR,
KacKaZHbli aHanorosblv, KackagHbli UMNYIbCHBIN
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lpodomkerHue mabnuusi 1.4.11 — QyHKYUOHaIbHbIE Napamempbl Pe2ynsimopos

PexumM paGoTbl Kaaoro KOHTypa

JlokanbHbIN, KackaaHbIN, ANCTAHUNOHHbIN, PYYHOM

Bua 3agaHus B KaXkKaOM KOHTYpe

Py4Hoe, NporpamMMHoe, BHelUHee (CyrnepBU30pHOE)

3akoH perynmpoBaHna B KaKOOM KOHType

nng, nu, ng, n,
TpexnosnunoHHoe, ABYXNO3ULMOHHOE

KoHTponvpyemble napameTpbl

3agaHve, Bxod, paccornacoBaHue, BbiXOA, 3HauveHue
MPOM3BOSILHOMO NapameTpa

[MapameTpbl HACTPOWKM

CM. nacnopT COOTBETCTBYHOLLETO PYHKLUMOHANBHOIO
6noka

MNapamempbl py4HO20 3a0amyuka:

Cnocob ycTaHOBKU

Bonblle-meHbLIe

[NCKPETHOCTL YCTaHOBKM

0,01%

Bpems nsmenenns Ha 100%, He Gonee

16 c

Bua 6anaHcMpoBk/

OuHammnyeckas, ctatnctnyeckas

Pa3speLuatoLas cnocoBHOCTb KOHTPOSS NMOSNOXKEHUS
UCMOMHUTENBHOIO MexaHu3mMa no LnudpoBomy
nHaukatopy “Bbixoa”

0,1%

1.4.5 ®yHKUMOHaNbLHbIE NapamMeTpbl WaroBbIX NPOrpaMm

Tabnuya 1.4.12 — QyHKYUOHarbHbIE Mapamempb! Wa20o8biX npoepamm

HaumeHoBaHue xapakTepUCTUKMU

3HayeHune xapakTepucTUKm

MakcumarnbHoe Y1Co y4acTKOB OGHOMW Mporpammel 48
BblnonHeHne nporpaMmbl OpHoKpaTHoOe, MHOTOKpaTHOe, LIMKInyeckoe
MakcrmarnbHoe YCNo MHOrOKPaTHOrO MOBTOPEHUS 99

nporpaMmbil

KomaHapb! ynpaeneHusi nporpammoi

Bbi6op nporpammbl, nyck, cton, c6poc, nepexoa K
crnefyroLemy y4acTky

CoCTosiHMSI MporpaMMbl

Myck, cTon, cBpoc, KOHeL, NporpaMMbl

KoHTponupyemble napameTpbl

Homep nporpaMmbl; HOMep TMOBTOPEHUs;; HoOMep
yyacTka; Bpemsi, OCTaBLIEECS [0 OKOHYaHWS y4acTKa;
COCTOSsiHME NporpaMmbl

YrpaseneHue ebixodamu:

Cnoco6 ynpaBneHusi B py4HOM pexumMe

Bonblie-meHbLLe

Bpemsi u1smeHeHns aHanoroBoro curHasna B pPy4YHOM pexume

He 6onee 16 cek

1.4.6 NocnepoBaTenbHbIN UHTepdenc RS-485

Tabnuuya 1.4.13 — TexHu4Yeckue xapakmepucmuku rnocredosameribHoeo uHmepghelica RS-485

HanmeHoBaHue xapaKTepucTUKU

3HayeHune xapakTepucTUKn

Twn kaHana ACVHXPOHHBIN NONygynneKkcHbI
Tononorusa cetn "O6was wuHa"

KoHdpurypauum cetu MHoroto4yevHas

MHTepderic RS-485

lMpoTokon cBsA3n ModBus RTU

Y1cno KOHTPOEPOB (NpueMonepesaTynkoB) B CETU

o 31 Ha ogHOM CermeHTe ceTu

Tun npuemonepegaTynkos

OunddepeHumanbHbIin, NOTEHUMANBHbIN

CKoOpoCTb Nepeagayun gaHHbIX (yCTaHaBJ’IVIBaeTCﬂ
FIOJ'Ib3OBaTeﬂeM)

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

["anbBaHWyeckasn pasBsska

WHTepdenc ranbBaHNYeCKM N30IMPOBaH OT BXOAOB-BbI-
XO[0B 1 OCTalbHbIX Lienemn

,El,nlea JNIMHNN CBA3N ceTu

[o 1,2 kM B 3aBUCUMOCTU OT YCTaHOBIIEHHOW CKOPOCTU
nepegayv gaHHbIX

Tvn NUHWIA CBA3N

BuTasi napa, 9KkpaHvupoBaHHasi BUTas napa

HasHaueHue uHTepdenca

ana KOH(OUIyprpoBaHus KOHTpoOmnnepa, ansa
UCMOmnb30BaHWA B Ka4yecTBe Y[areHHOro KOoHTporinepa
npu paboTe B COBPEMEHHbIX CeTAX ynpaBrneHus n cbopa
UHdOpMaLun (Npuema-nepefadn KOMaHa U AaHHbIX), And

MEXLOYKOHTPOSNIEPHOrO 06MeHa
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1.4.7 O6wme TeXxHUYEeCKMe XxapaKTepucTmMKu

Tabnuya 1.4.14 — TexHuYyecKkue xapakmepucmuKU 31eKmMponumaHusi

TexHUYeckasa xapaktepucTuka

3HaueHue

OnekTponutaHue (MOAKMNIOYEHNE K CETU) KOHTponnepa 1
MoAyneu paclumpeHus

~oT1 100 B 0o 242 B, 50 'y
=o118B o368

MoTpebreHne (MOLHOCTL OT CETU NEPEMEHHOIO ToKa
220 B, Tok notpebneHusi no nutaHuio 24 B):

- basoBas mopaenb
- MOZYNM pacLunpeHmust

<5.0B-A; =300 MA
<4.4B-A; <300 MA

1.4.8 Kopnyc. YcnoBusa akcnsnyatauum

Tabnuuya 1.4.15 — Ycnosus skcrnyamayuu koHmposnnepa MUK-51H u modynet pacwupeHus MP-51H

HanmeHoBaHue xapaKTepucTUKn

3HayeHune xapakTepucTUKn

abapuTHble pa3mMepbl Grioka KOHTponepa 1 moaynen
pacLUpeHunst

110 mm x 160 MM x 58 Mmm

Twn kopnyca

Kopnyc ans DIN-peeyHoro moHTaxa (DIN35x7,5
EN50022)

KpenneHue kopnyca

B anekTpoLwmTax

Pa6ouas TemnepaTtypa

ot muHyc 40 °C go nntoc 70 °C

Temnepatypa xpaHeHus (NpegenbHas)

oT muHyc 40 °C go nntoc 70 °C

KnumaTtuyeckoe ncnonHeHme

ncnonHeHue rpynnel 4 cornacHo NOCT 22261, Ho ana
paboTbl npu TemnepaType ot muHyc 40 °C go 70 °C

ATmocdepHoe gaBneHune

Ot 85 go 106,7 kla

Bubpauuns

ncrnonHeHue 5 cornacHo FOCT 22261

MNomelleHne

3akpbIToe, B3pblBO- NoXxapobesonacHoe.

Bo3gyx B nomeLLeHUN He JOMKEH coaepXaTh Mbinn 1
NPUMECH arpecCcrBHbIX MAPOB U ra3oB, BbI3bIBAOLLMX
KOpPpPO3uto (B YaCTHOCTM: ra3oB, COAEPXKaLLUX CEPHUCTbIE
COEAVHEHNSI U aMMUAK).

[onoxeHne Npn MoHTaxe JTio6oe
CreneHb 3aWuThl IP20

no FOCT 14254-96
Bec, He 6onee 0,5 kr




14

2 ®YHKUMOHaNbHbIe BO3MOXHOCTH

2.1 ApxuTeKTypa KOHTponsepa
2.1.1 Ba3oBble apXUMTEKTYPHbIE 3NIEMEHTbI

Apxutektypa koHTponnepa MWK-51H onucbiBaeT WHMOPMAaLMOHHYIO OpraHvM3auuio KOHTponnepa u
XapakTepu3yeT ero kak 3BeHO CUCTEMbI YNpaBneHus.

YacTb apXxuTekTypHbIX 3NeMeHTOB CTPYKTYpbl peanu3oBaHa annapatHo, 4acTb - nporpammHo. Bce
nporpammHoe obecneyeHne, opMupyloLlee apxXMTEKTypy, 3aluMTo B MOCTOSIHHOM 3arnoMMWHaloWeM YCTPOWCTBE Wt
nonb3oBaTento HegoCTynHO. HesaBMCMMO OT TOro, Kak peanv3oBaHbl 3MEeMeHTbl apXUTEKTypbl — annapaTHO unu
NporpaMMHO — MOfb3oBaTeflb MOXET MPeACTaBMsATb KOHTPOMNEep Kak u3fgenve, B KOTOPOM BCE 3MEMEHTbl pearibHO
CYLLIECTBYIOT B BUAe OTAEMbHbIX Y3M0B.

B cocTtaB apxuTeKTypbl KOHTponnepa BxoamT (CM. puc.2.1):

* annapatypa BBOAa-BbIBOAA MHpopmaumm (6azoBon Mogenu n moaynemn paclumpeHus);
* annapartypa onepaTuBHOrO yNpaBneHns 1 HacTPOWKu;

* annapartypa UHTepdgencHoOro kaHana;

* OyHKLMOHanNbHble 6rnoku;

» BubnuoTeka pyHKLMOHaNbHbIX GIOKOB.

Yctpoicteo | YeTpolicTeo :
ONEpaTUBHOrO |- MHTEpPtheicHOr0 —m : t
ynpaenesna | KaHana :

y ; g ¢ Bubnuoteka iy )
cTpolicTeo | | — . | Yetpoiicteo
i MangB‘:f'; mi ‘ Ell/ I?ayﬂbll-l-‘bD( e bl { BolBoga
i paay ] Fi Gnokos = | | MHcbopMaLn
Al1-Al4
4 i _F E A0 1
DH-DB | | = o
R e DO1-DO5
Sl .. L 5
DYHKLUMOHANEHEIE
Bnokun

PucyHok 2.1 - Apxumekmypa koHmpornnepa MUK-51H
2.1.2 BHellHue curHanbl U annapaTtypa BBoga-BbiBoAa

KoHTponnep paccunTaH Ha npuem 1 Bblaavy ABYX BUAOB CUIHaoB:
* aHarnoroBbIX;
* AVCKPETHBIX.
dopmurpoBaHMe UMMYMNbCHBIX CUMHANoB Ha BbIXOAEe WMMYMbCHOIO PErynaTtopa BbIMOMHAETCA NPOrpaMMHO U
3TV CUrHanbl NOCTYNaKwT Ha WCMOMHUTENbHbIE MeXaHW3Mbl Yepe3 OUCKPETHbIe BbIXOAbl KOHTponnepa. Annapartypa
BBoAda (BxoaHble YCO) npeobpasyloT aHanoroBble M AUCKPETHbIE CUrHanbl, MOCTyMalwLwmne Ha BXOA KOHTponepa, B
undposyto bopmMy. AnnapaTypa BeiBoaa (BbixogHble YCO) ocylecTBnsieT obpaTtHoe npeobpasoBaHue.
BHelwHWe uenu NoaknoyaTcsa K KOHTPONepY Yepes BHELUHUIA pasbeM U pa3beMbl ANs NOAKMYEHNS Lenen
BBOJA-BbIBOAA.
Bce aHanoroBble U AUCKPETHbIE BXOAbI U BbIXOAbI KOHTPOMNEpa NOIHOCTLI0 YHUBEPCAbHBI B TAKOM CMbICIE,
YTO B WCXOOHOM COCTOSIHUM OHW He «NpUBSA3aHbl» K KakMM-NMGO (PyHKUMSM KOHTponnepa. Takas npuBsidka
OCYLLLeCTBMNSETCS Nonb3oBaTenem n peanuayeTcs B NpoLecce NporpaMM1MpOBaHUs.

2.1.3 AnnapaTypa onepaTuBHOIO ynpaBneH1s U HaCTPOWNKMN

AnnapaTypa OMNepaTUBHOMO YrpaereHuss (NuueBasi naHerlb) paccyMTaHa Ha ornepaTopa-TexHornora u
onepaTtopa-Hanaguuka. Jluuesass naHenb uMmeeT HAGOP KnaBuLl, CBETOAMOAHLIX U LMPPOBbLIX WHAMKATOPOB, C
MOMOLLBIO KOTOPLIX OMepaTop-TEXHOMOr «BedeT» TEeXHOMOIMYECKUN MPOLEeCC: KOHTPONMpyeT ero napameTpbl,
N3MEHSIET PeXUMbIl YrpaBrieHnsl, MeHsieT YCTaBKu, NyckaeT, ocTaHaBNMBaeT U copackiBaeT nporpaMmy 1 T. 4.

C noMOLWb0 fNUUEBOA NaHenM MOXHO MNPOrpaMMMpoBaTh KOHTPOMNEP, BLINOMHATL HACTPOWMKY €ero
napamMeTpoB, a TakKe KOHTPONMPOBaTb 3HAYEHUSI NMePEeMEHHbIX BO BHYTPEHHUX TOYKaX CTPYKTYpPbI.

B o6Lem Buae nuuesyto naHenb (MyrbT HACTPOKM) MOXKHO paccMaTpuBaTh Kak UHTEPEENC C YETIOBEKOM.
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2.1.4 Annapatypa uHTepcencHoro kaHana

B koHTponnepe mmeeTcs MHTEPMENCHbI KaHamn nocrneAoBaTenbHOW CBA3WM. JTOT KaHan uMMeeT Npuemo-
nepegaTtyuk, npeobpasylolmin BXOAHOW MOTOK nocrnefoBaTenbHbIX 6UT uHdopMauuy B UMGPOBYKO MHGopmaumio,
npeacTaBneHHylo B Buae OantoB (T. e. mpeobpasylolwmin nocrnefoBaTenbHbI KOA4 B MapannenbHbll), a Takke
ocyLecTBNSAWMNA obpaTHoe Nnpeobpa3oBaHue.

MpuHUMaemble 1 nepeaBaemMble COOBLLEHNS XOTb U ABNATCA LMAPOBLIMU, HO OHU MOTYT «NpeacTaBnAaTbY
ntobble curHanel, o6pabaTbiBaeMble KOHTPOMNNEPOM: aHarNoroBble, BpeMeHHbIe, YACMNOBbIE U T.4.

Bce curHanbl nepepatotca yepes vHTepdenc nocrnenoBaTeribHO, HO CKOPOCTb UX nepefaydn AoCTaTouHO
Benuka Ans toro, 4tobbl Ansi NnpoueccoB GONbLIOrO M cpeaHero GbICTPOAENCTBUSE MOXHO ObINO cyuTaTthb, YTO BCe
curHanbl nepeaarTcs 04HOBPEMEHHO.

2.2 ®PyHKUMOHanbHbIe 6nokoBble guarpammbl (FBD)
2.2.1 ®yHKUMOHamNbHbIe GIOKN

B ncxogHOM coCcTOSHUM DYHKLUMOHAmMbHbIE B10KM OTCYTCTBYIOT, M HUKakne dyHKumM no obpaboTtke curHanos
KOHTPOSNEPOM He BbINOMHSAOTCS.

PeannsoBaHHble nporpammHo dyHKUMOHabHbIe 6110k 06pasytoT obnacTe ynpaseHns KoHTponnepa.

®PyHKUMOHaNbHBIN 6MOK ABNSETCA anemMeHTapHbIM 38eHoM FBD-nporpamm.

Cuctema nporpammmpoBaHns peanu3oBaHa B COOTBETCTBUM C TpebGoBaHuAMK cTaHaapTa MexayHapodHon
OnektpoTexHnyeckon Kommccun (MOK) IEC 1131-3 1 npegHasHadeHa ansa pas3paboTku nporpaMmHoOro obecnevyeHms
npegHasHayeHHoro Ana cbopa [aHHbIX W yNpaBfeHWst TEeXHONMOrMYEeCKMMW MpoueccamMu, BbIMOMHAEMbIMUM  Ha
NporpaMMmMpyemblX KOHTpoOepax.

B kauyecTBe A3blka MPOrpaMMmMpPOBaHNA B CUCTEME pearnv3oBaH A3blK PYHKUMOHAMbHbLIX B6110KOBbLIX Anarpamm
Function Block Diagram (FBD), npepoctaBnsiowmii nonb3oBaTento MexaHW3M OOBbEeKTHOro BU3yanbHOro
nporpaMMmMpoBaHMS.

2.2.2 bubnuoTteka cyHKLNOHaNbHbIX 6NOKOB

KoHTponnep cogeput oBLIMpHY0 6MBNMoTeKy (yHKLMOHAmbHBIX GIIOKOB, AOCTATOYHYIO AN TOro, YToGbl
pellaTb CPaBHUTENbHO CIOXHbIE 3a4ayv aBTOMaTUUYECKOro pPerynupoBaHusi U NOTMKO-MPOrpaMMHOrO ynpasrieHus.
MoMUMO  OYHKUMOHANbHLIX GIIOKOB aBTOMAaTUYECKOro perynupoBaHMs U NOTUKO-MPOrpaMMHONo  ynpaBreHus B
6ubnuoTeke MMeeTcs GOMbLION HABop (PYHKUMOHAMNbHbLIX BOKOB, BLINOMHAKOLWMX AUMHAMUYECKME, CTaTU4eckue,
mMaTtemaTtuyeckue, Norm4eckne 1 aHanoro-aucKpeTHble NpeobpasoBaHns CUrHarmoB.

Yactb 61bnmoTeyHbiX yHKUMOHAnNbHbLIX GMOKOB BLINOMHAET OCOOY 3adadvy: OHa CBs3bIBAET annapaTypy
KOHTponnepa C OCHOBHOM Maccon yHKUMOHanNbHbIX 6mnokoB. K 3TMM  «CBA3HLIM» (PyHKUMOHanbHbIM 6rnokam
OTHOCATCS:

* yHKLMOHanNbHbIEe BrI0KM BBOAA U BbIBOAA aHANOroBbIX U AUCKPETHBLIX CUTHAmOB,
* hyHKLMOHanNbHbIEe BrI0KM 06CNYXMBaHUS NULEBOI NaHenw,
* yHKLUMOHaNbHbIE BrIOKM NpMema 1 Nnepegayn CMrHanoB Yepes MHTepdencHbIN kaHan.

AnnapaTHble 3neMeHTbl CTPYKTYpbl KOHTpornepa (BxogHble W BbixogHble YCO, nuueBas naHenb,
UHTEPMENCHBIV KaHam) HAa4YMHAaIOT BbINOMHATL CBOU (PYHKLUMU NULLb NOCME TOro, kak ByayT ncnonb3oBaHbl Kakne-nnbo
COOTBETCTBYIOLIME PYHKUMOHAmNbHbIE 61oKu.

Bonee nogpo6Ho 6ubnunoTeka n onucaHne PyHKLMOHaNbHbIX 6I1OKOB NpeAcTaBrieHbl B PYKOBOACTBE
MPMK.421457.005 P32.

2.3 O6wme cBoncTBa (hyHKLUMOHaNbHbLIX 6NMOKOB
2.3.1 Bxopbl-BbiXxoAabl U napameTpbl PYHKUNOHaNbHbIX 6510KOB

B ofwem cnyyae dyHKUMOHAmbHBIA GMOK MMeeT CBOM BXOAbl, BbIXOAbl, MapameTpbl HACTPOMKU U
pyHKUMOHanNbHOE SAPO.

®yHKLUMOHanNbHbIA O6MOK - 3TO rpadmyeckoe n3obpakeHne BbI30Ba OAHOM M3 yHKUMW. [padmyeckun
Kaxabli (OYHKLUMOHANbHBIN GNOK MOXHO MpeacTaBuTb B BUAE MPAMOYrofibHMKA (CM. puc.2.2), BHYTPW KOTOPOro
umeetca obo3HavyeHve PyHKUMK, BbIMONHsAeMon 6rokom. Bxoabl dyHKUMOHanNbHOro 6roka coeanHsATCA CBA3AMU C
apyrummn 6nokamu. OAuH MM HECKOMBKO (PYHKLMOHAnNbHbIX GrTOKOB COeAMHEHHbIE CBA3SIMU Mexay coboi, obpasytoT
nporpammy Ha sA3blke FBD.

®yHKUMOHamNbHLIM Griokam B nporpamme Mofb3oBaTesNis NpUcBaMBalOTCA NOPsiAKOBble HOMepa, KOTopble
NOEeHTUULMPYIOT GIOK B CUCTEME, a TakKe ONpeaensioT 04epeaHOCTb BbIMOSTHEHMS GIIOKOB B NporpamMme.

[anee no TekcTy pyKoBOACTBA MO 3KCMlyaTauuy WUCTONb3yeTCsl eanHasl cucTema YCroBHbIX 0603HauYeHui
hbYHKUMOHANbHbIX 6OKOB (MOPSAKOBLIX HOMEPOB, TUMOB, MoAMMMKaTOPa) B NporpaMme nosb3oBaTerns:
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08-SUMM(13)-04, rge:

08 - NOPSIAKOBLIA HOMep byHKLMOHaNbLHOro 6roka B nporpaMme nonb3oBaTens,
SUMM(13) - YCroBHOe 0603HaveHne Tuna (yHKUMKM 6rioka) n 6ubnmoTeyHbli Homep 6noka,
04 - MoandmKaTop KONMYecTBa BXOAOB (YMCHO BXOAOB)

(yKa3bIBaeTCﬂ Ana PYHKUNOHanNbHbIX ©nokos, B KOTOPbIX UMeeTCca MogmdukaTop,
N HEe yKa3blBaeTCA And 6rokoB., B KOTOPbIX MogndukaTop OTcyTCTByeT).

Kaxabln 6ok B 3aBUCMMOCTW OT BbINOMHAEMON UM (DYHKLUMM MUMEeeT onpeaerneHHoe KONMYecTBO BXOOOB U
BbIXOA0B. Bxoabl Bcerga pacrnonoxeHbl CNeBa, a BbIXoAbl - crnpasa.

YcnoeHoe obozHadeHune BubnuoteuHblid Homep bnoka MopAaakoBbIA HoMep
chyHKUMK Bnoka: OJHO3HAYHO uaeHTUpULMpyeT bnoka B nporpamme
‘CYMMATOP” ero TMn nonb3oBaTend
Moaudpukarop \ \
pasmepa ycraHoeneH =4, SUMM{13) 1 Boixoa,
4TO 0Bpa3yeT YeTbipex-
EXO/,0BOIi CymMMaTop Pt o [0 effset=d B
— 02 gainl=2.8

Bxoapi P2 02103 gainz=s. Bl oL

E . INP2 03104 gaind=0.63 -
a30Bblil agpec NP . Homepa,

perncTpoBoil obnacTu =2 M*|05 gaind=0.04 Hax HaWMEHOBaHUA
3ajaerca npu = 1 3HAYeHWA
nporpaMMIpoBaHA I napamMeTpoB bnoka

PucyHok 2.2 - @yHKyUOHarbHbIU 610K cymmamopa

MapamMeTpbl HacTpoWku (pyHKUMOHaNbHOro 6Groka 3afaloT pasnuyHble CBOWCTBA, Hanpumep, HoMep
BXOAHOro curHana, koa@UUNEHT YCUNEHNS, MacCLLUTabHbIN KO3((ULIMEHT, CMeLLEeHe CUrHana, NoCTosiHHas! BpeMeHM
unbTpa, MakcMMarnbHble U MUHUMAarbHbIE FpaHULIbl U3MEHeHMUs Kakoro-nubo napameTpa 1 T.n.

B pesynbTate BbINOMHEHUA YHKUMOHaNbHLIM GrOKOM COOTBETCTBYKOLWEN (YHKUMM Ha ero BbIXxoAax
hOpPMMPYIOTCSA CUrHanMbI, KOTOPbIE ONPEeAENSATCA COCTOSHUEM BXOOHbLIX CUFHAMNOB 1 HACTPOEYHBIX NapameTpoB.

Moo 6GasoBbiM agpecom perncTpoBoW MaMsTU pa3ymMeTbCs MamMATb BbierneHa Mo Kaxkaoe CBOWCTBO
dyHKUMOHanbHbIX 6nokos. K npumepy, dyHkumoHanbHbin 6nok SUMM(13) nsobpaxeH Ha pucyHke 2.2, 3aHumaet
syenkm namatv 01,02...05. Ecnu B nporpamme ecTb elle oauH UOAEeHTUYHbIN Brok, Kak n3obpaxXeH Ha pucyHke 2.2 un
€ro nopsiaKoBbIN HOMEpP 2, TO yXKe ero ceowcTa OyayT 3aHumaTtb syerikn ¢ 06 no 10 v T . Bnokn 6e3 cBONCTB He
BHOCHITCS B permcTpoByto obnacTeb.

Tak, Hanpumep, Ha p1c.2.2, Ha BXoA4 CymmaTtopa noctynaet 4 curHana. OTu CUrHarnbl CyMMUPYHOTCS C Yy4ETOM
COOTBETCTBYIOLUMX MaclwTabHbIX KO3(MMUMEHTOB, KOTOpbIE yKasaHbl B napameTtpax, obaBnsercs cCMellueHue 1
pe3ynbTUPYIOLLMIA CUrHaMN NOCTynaeT Ha BbiXxo pyHKUMOHaNbHOro 6roka.

Takum obpasom, Ha Bbixoae PYHKUMOHANbLHOro 6roka cymmaTopa (hopMypyeTCs CUrHar, KOTOpbI 3aBUCUT
OT BXOAHbIX CUIHaroB W YCTaHOBIEHHbIX NapamMeTpoB W AN npumepa Ha puc. 2.2, MOXeT ObITb MpeacTaBreH
MaTemMaTn4YecKoWn 3aBUCMMOCTbIO:

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

Uucno BXxOOOB W BbIXOOOB (PYHKUMOHanbLHOrO 6rnoka He (UKCMPOBaHO W OnNpeaenseTcs  BUAOM
dyHKUMoHanbHOro 6noka. Hn B ogHom dyHKkUmoHanbHOM 6noke umcno BXOAOB He npesbiwaeTr 12, uncno
BbIXOOOB Takke He npeBbiwaeT 12.

B yacTHOM cnyyae yHKUMOHArbHbIA 6NOK MOXeT He MMeTb BXOAOB MMM BbixO4OB. Bbiwe peub wna o
OOCTYMHBIX WNK SIBHbIX BXOA4AX W BblXxogax (PyHKUMOHanbHoro 6roka, T. €. TeX BXOAax-BbIXO4aX, KOTOPbIE MOXHO
cBOBOAHO KOHUryprpoBaTh — NOAKIOYATL K APYrMM hyHKLMOHanNbHbLIM Briokam.

HekoTopble (hyHKUMOHamNbHbIE GrOKM MMEKT HesiBHble BXOAbl UM (MNK) BbIXOAbI, MMENLME cheuuaribHoe
Ha3HayeHue U He AOCTYMHble ANS KOoHpUrypupoBaHus. K Takum cyHKUMOHaMbHBIM Griokam OTHOCHATCS BCsi rpynna
CBA3HbIX (DYHKUMOHAmNbHLIX GIIOKOB: (PYHKLUMOHAaNbHbIE OMOKM BBOAA-BbIBOAA, (PYHKUMOHAmbHble GIIOKM Mpuemo-
nepefayn, pyHKLMOHanbHbIe BrOKV ONepaTUBHOIO ynpaBneHusl, (hyHKUMOHamNbHbIe GI0KM NoSb30BaTeNbCKOW NaHenm
WHOMKaLWK U yripaBneHus.

Kak Tonbko ogvH 13 Takux yHKUMOHAasbHbLIX OMOKOB MCMONb3yeTCs, ero HesiBHble BXOAbl U (Mnn) BbIXOAbI
aBTOMaTMYECKN COEAMHSIIOTCA C annapaTypou, 06CnyxmMBaTb KOTOPYIO NPM3BaH AaHHbIA (PYHKLMOHAMNbHBIM GoK.

Hanpumep, kak Tonbko GyaeT ucnonb3oBaH (OyHKUMOHaNbHbLIA GrOK aHanoroBoro BBOAA, HEsIBHbIE BXOAbI
3TOro oyHKUMOHanNbHOro 6roka aBTomMatmdeckn coegmHatcs ¢ ALM cooTtBeTcTByOLLEro KaHana, obpabaTtbiBaroLLmm
curHanbl. A Ha BbIXogax 3Toro yHKkumMoHanbHoro 6rnoka OyayT cdopmMupoBaHbl O6LEAOCTYMNHbIE CUrHambl,
3KBMBAJIEHTHbIE CUTHANam, NoCTynaoLWMM Ha aHanoroBble BXOA4bl KOHTponepa.

MoaTomy, ecnu Ha BXO4 Kakoro-nnbo yHKUMOHaNbLHOro 6510ka HyXHO nofgaTb aHanoroBbI CUrHarsm, 3TOT BXOA,
npu nporpaMMMpoBaHWM criegyeT COeAMHWTb C COOTBETCTBYHOLUMM BbIXOAOM (MaclTabupoBaHHbIM UMW He
MacLTabrpoBaHHbIM) yHKLMOHaNbLHoro 6rnoka aHanorosoro seoga AlN (puc. 2.3).
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PucyHok 2.3 - @yHKUUOHarbHbIl bI10K aHaro0208020 8800a C HESIBHbIMU 8Xx00amu

HesBHble BXxoAdbl 1 BbIXOAbl HA rpadnyecknx cxemax yHKUMOHanbHbIX 61oKoB He oTobpaxatoTcs.

Bce Bxogbl v mapameTpbl (PyHKLMOHaNbHOro 6roka, UMeET CKBO3HYH Hymepauuio oT 1 o 98. Beixoabl
dyHKUMOHaNbHOro 6rioka Takke HyMepylTCS ABYX3Ha4YHOM AecaTu4Holn undpon ot 1 go 98.

Ecnu napameTpbl yHKLUMOHaNbHOro 6noka siBNAKOTCA CBA3aHHbIMW MapaMeTpamu, T.e. MOAKMYEHHbIMU K
Kaknum-nnbo BbixodaM Apyrux GOKOB, TO UX HYMepaLusl OCYLLECTBIAETCA CO CMELLEHNEM, PaBHbIM MaKCMarnbHOMY
HOMepy BxoAa.

B kaxgoM KOHKPETHOM (OyHKLMOHANbHOM 6roke, Yncrio BXo4OB U (MNn) BbIXOOOB MOXET ObITb MeHbLUe
YKa3aHHOro MakCMMarnbHOro 3HaYeHusI.

2.3.2 PekBU3NTbI (pyHKLNOHANbHbLIX 6NOKOB
B o6Lem cnyyae 6nbnmoTeyHbIn hyHKLMOHAnNbHbIA 610K UMeeT cneaytoLLme PEKBU3UTBI:

* BUBNMOTEYHDBI HOMEDP, COOTBETCTBYHOLLMIA HOMEPY BbINOMHAEMOMN DYHKLMU;
» 6a30BbIf agpec perncTpoBon obnacTi napameTpos;
* MoandumKaTop pasMmepa, onpeaensitowmii, HanpMep, KONIMYeCcTBO BXOAO0B Grioka v T.n.

BubnuoTteuHbln HOMep npefacTaBnsgeT cobon ABYX3HAYHYH AECATUYHYHIO LMpPYy M ABNAETCA OCHOBHBLIM
napameTpoM, XapakTepu3yoLLMm CBOMCTBa dPYHKLMOHanbHOro 6noka.

B 6ubnnoTteke koHTponnepa HeT HU OAHOro OyHKLUMOHaNbHOro 6rnoka, KOTopbIi He umen Obl HOMepa, HO B
avanasoHe uucen oT 00 go 98 ecTb HOmepa, KOTOpPbIM HEe COOTBETCTBYET HW OAWH U3 UMEIOLMUXCA TWMOB
dyHKUMOHanNbHbIX 6nokoB. Takne HOMepa Ha3bIBAKTCA «MYCTbIMU» U 3TUM HOMEpaM YCIIOBHO MOXHO MOCTaBUTb B
COOTBETCTBME MOHATUE «MyCTOro» pyHKUMoHanbHoro 6noka. «lycTow» yHKUMOHanbHbIM B6NOK HE MMeeT BXOAOB-
BbIXOZ0B, HMKaKoW paboTbl He BbINOMHSAET U He BNuseT Ha paboTy Apyrnx YHKUMOHAanNbHbIX G6MOKOB, HO B MamsTu
3aHMMaeT onpeaeneHHoe MecTo 1 TpebyeT HeKOTOporo (HEGOMbLLIOrO) BpeMEHU Ha 06CnyXnBaHME.

O6bl4HO MogudmuKaTop 33a4aeT YUCIO OAHOTUMHBLIX BXOAOB WU OMepalui, KOTOpble MOXET BbINOMHATbL
oauvH yHKUMOHanbHbIM 6nok. MoandukaTop pasmepa Takke 3afaeT OOMOSNHUTENbHbIE CBOWCTBA (PYHKLIMOHANBHOIO
6rnoka. Hanpumep, B cymmaTtope moaudmkatop pasmepa 3agaeT unucno cymmupyembix BXOOOB, a B warosoi
nporpamme — 4YMcro y4acTKOB NporpaMmbl U T. .

Moaudmkatop pasmepa (konuuecTtBa BxoAoOB) ycTaHaBnumBaetTcs Ha YPOBHE 2 nporpammupoBaHusi
yHKLUMOHanNbHbIX 6MOKOB.

Psn dyHKUMOHanNbHBLIX 6r1I0KOB (HanpyMMep, MHTErpUPOBaHUA, YMHOXEHNS U T. A4.) mogndukaTopa He nmeer.

®PyHKUMOHaNbHbIE GNMOKUM OAHOTO TMMA C OOAHUM W TEM Xe HOMEepOoM (YHKLWUW, MCNOMb3yeMble B PasHbIX
6Grokax, MOryT UMeTb UHAMBUAYANbHLIN MOAUMUKATOP B KaXA0M YHKLMOHANbLHOM Gioke.

Hanuuue mogudmrkaTopa CyLecTBEHHO pacLuMpsieT BO3MOXHOCTM (PyHKLUMOHanbHbIX 6rokos. Hanpumep, npu
MCMNOonb30BaHUM (PYHKUMOHANbLHOro 6oka MHOroBxoAoBoro «M», ogmH 6110k MOXET MMETb YeTbipe BX0OAa, a B ApYrom
cnyyae Tpu - CM. Npumep Ha puc. 2.4.

DyYHKLMOHANEHbIA Bnok
“MHoroexgaosoro M’

Moaucbukarop pasmepa = 4 uND M{20)

“dl

d0T

'dINE 03

PYHKUWOHaNEHbIA Bnok diMi 01
“MHoroexonoeoro A", “dIM
moaudpukarop pasmepa = 3

{AND_mi(20)

PucyHok 2.4 - BnusiHue Modughukamopa pasmepa
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BasoBbIN agpec perMcTpoBou oGnactu napameTpoB. [MapameTpbl Kaxaoro ¢yHKLMOHanbHoro Groka
[OIMKHbI pasmeLLaTbCcsl B PErMCTPOBOM obracTu Apyr 3a Apyrom, no nopsiaky, HauvMHasi ¢ agpeca 0000, ykasaHHOro B
COOTBETCTBYIOLLEM PEKBU3UTE (PyHKUMOHanbLHOro 6roka. To ecTb 6a30Bbi agpec PyHKUMOHanbLHOro 6roka — 3710
HOMEp SYerikn perncTpoBoi obracTh NamsiTu KOHTponepa, B KOTOPOW LOJDKEH pas3MellaTbCs MepBbii napameTp
3TOro pyHKkUMoHanbHoro 6noka. basoBbIi agpec perMcTpoBon obnactu napameTpoB  OyHKUMOHanbHoOro 6noka
HacTpavBaeTca nonb3oBaTernem B  pexume [MPOTPAMMUPOBAHUA Ha ypoBHEe  KOHGUrypupoBaHusi
hyHKUMOHanbHoro 6roka (yposHe Ne2).

2.3.3 MporpammupoBaHue pyHKLMOHaNbHbIMK Gnokamm
Mpu nporpamMmmypoBaHnmn PyHKLMOHaNbHbIMK 610kamMy B BONbLUMHCTBE CryYaeB AEWCTBYIOT Npasuna:

* (pyHKUMOHanNbHBIM Grl0KaM NpUCBaMBAlOTCA MOPSOKOBbIE HOMepa, KOoTopble uaeHTUdUUMpytoT 6nok B
cucTeme, a TakkKe onpeaensoT o4epeaHOCTb BbINONHEHNS GI0KOB B NporpaMme;

* PyHKLMOHaNbLHOMY 6OKy MOXeT ObITb NMPUCBOEH Mto60N NOPSAKOBLIA HOMEP;

* B 0O4HOW nporpamMme pyHKUMOHarnbHbIe 6NOKU OAHOrO 1 TOTO e TUMa MOXHO MCNOMb30BaTb MHOTOKPAaTHO;

* He MOXeT BbITb CBOGOAHbLIX (HENOAKNIOYEHHbIX) BXOA0B (YHKLMOHANbHoOro 6noka;

* [OMYyCKaloTCA CBSI3NW BXOAOB W BbLIXOAOB Ntoboro Tuna, T.K. npeobpasoBaHWe TUMOB OCYLLECTBRSETCH
aBTOMaTNYECKM.

M3 3Tux npaBun MMeTCs CreayloLwme NCKYeHUs:

* ANA HEKOTOpbIX (PYHKLUMOHAmNbHbIX OMOKOB MMEETCA OrpaHuMYeHue Ha KpaTHOCTb WX MCMONb30BaHWSA B
npegenax OAHOro KoHTponnepa. Tak, dyHKUMOHanbHbIN GNOK aHanoroBoro BBOAA MOXHO MCMONb30BaTb NULb
CTONbKO pas, CKOMbKO aHamnoroBblX BXOAOB €ro MOBTOPHOE WCMOMb30BaHWE IULLEHO CMbIcna. AHanornyHble
orpaHnyeHus (Mo aHanorMYHbIM NpUYMHaM) UMeIT Apyrue yHKLMoHanbHble 61okn BBOAA-BbIBOAA MHAOPMaLIMK.

2.3.4 MporpammHasn mogenb yHKUMOHarNbHOro 6noka

MporpaMmHas Mogesnb hyHKUMOHaNbHOro 6rioka npeacraeneHa Ha puc. 2.5.

MoawndukaTtop
pasmepa
A
®yHKUns Brioka | Func_Block (xx)-m NN
INP1 |01 MapameTpbl
Bnoka:
INP2 |02 01 01| ouT
NP3 _oa|  ©2
INP4 |04
YY
MporpammupyemMblie perucTpbl: MapameTpbl
(napameTpbl Gnoka) Bnoka:
BasoBblii anpec — ] 01
nepsoro Brioka 1 02
00 =
Basoeblt agpec T g
ceaylodoro 6noka YY

PucyHok 2.5 - lNpoepammHass Modesib hyHKUUOHaIbHO20 br10Kka

2.4 BO3MOXHOCTU KOH(pUrypupoBaHus
2.4.1 3apaym KOHUrypupoBaHus

B npouecce kOHUIypMpoBaHus AnA KaXaoro Bxofa Kagoro yHKUMoHanbHoro 6rnoka 3agaeTcss UCTOYHUK
curHana (3gecb 1 ganee MMelTCs B BUAY TONbKO SBHbIE BXOAbI U BbIXOAbI (DYHKUMOHANNbHBLIX BIOKOB, HESBHBIE BXOAbI
MU BbIXOObl MMEIT (UKCMPOBAHHYIO «MNPUMUCKY» W KOHUIypupoBaHWIO He nognexar). Bce Bo3MoxHOCTU
KOHWIrypMpoBaHUa OAMHAKOBbLI Kak Ansi BXOAOB, Tak W ANs napameTpoB, NO3TOMY B AanbHEWLeM MexXay HUMW He
AenaeTcs pasnuyms.

He moxeT ObITb cBOOGOAHBIX (HENOAKMIOYEHHbIX) BXOA0B (DYHKLMOHANbHOro 6roka.

CurHanel, nogaBaeMble Ha BXOAbl, MOCTYNAlOT C BbIXOAOB dYHKUMOHaNbHbIX 6110KoB. [Npu koHdUrypaummn ans
BXOJ0B 3aJaeTcs HoMep (PyHKLMOHaneHoro 6noka n Homep Bbixoaa, K KOTOPOMY NMOAKMI0YAETCA AaHHbIA BXOS,.

YKasaHHble KOH(UrypauMOHHbIE BO3MOXHOCTU MO3BOMSAIOT CTPOUTL YNpaBnsiowme CTPYKTYpbl CaMbIX
pasnuyHbiX KOHdUrypaumi. Tak, CBSI3W BXOAOB C BbIXOAaMu (PYHKUMOHANbHbIX GMOKOB MO3BOMSAT BbINOMHATb
CINOXHYK anroputMmyeckyto obpaboTKy curHanoB. Hanpumep, HyXHO cBs3aTb 12 CBOWCTBO (3aganve MA[I-
perynsitopa) ¢ 2 aHanorosbliM BxodoM. [Ins aToro Ha 3 ypoBHe (MporpammmnpoBaHue CBsA3el) HyHO BblibpaTb HoMep 1
BbIxo4 Oroka KOTOPOro HyXHO cBsi3aTb, B Hawem crnyyae 1 6nok 4 Bbixod, nocre 3aTtoro BbibpaTe HoMep 6Groka,
CBOWCTBO KOTOPOI0 HY>XHO CBA3aTb (B A4aHHOM crnyyae 3 6510K) 1 HoMep KOTOpbIi hopMUpYyeTCsl Kak «kHOMep CBOMCTBA
KOTOpOe JOIMKHO ObITh CBSA3HOE» + «BCe BXOAa AAaHHOrO hyHKLMOHanNbHoro 6okay.
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PucyHok 2.6 — CesizHble napamempbi

AHanormyHasi cB3b NnapameTpoB PYHKLMOHANbHbBIX GNTOKOB NO3BOMSAET BbINOMHNTL aBTOMATU4ECKOE
n3meHeHue noboro napameTpa HaCTPOWKM (aBTONOACTPONiKA).

2.4.1.1 UHBepcuAa curHanos

PacwupeHnto yHKLMOHANbHBIX BO3MOXHOCTEN CNYXWUT eLle ofHa BO3MOXHOCTb - CUrHan Ha niobom Bxoae
npu HeoBXOAMMOCTN MOXHO MHBEPTUPOBAT.

Mcnonb3yeTca TONbKO AN AWCKPETHbLIX CUrHanoB U 0003HavyaeT n3MeHeHne cocTosiHust (3ameHy 1 Ha 0 mn 0
Ha 1) cm. puc. 2.4, 2.6.

B0O3MOXHOCTb VMHBEPTUMPOBAHWSI MNO3BONSAET YNPaBnATb WHBEPTUPOBAHHLIM CUTHANoOM, 3anyckaTb Wnu
cbpacbiBaTb TanmMep He nepeaHuM, a 3agHMM OPOHTOM CUMrHana u T. a.

2.4.2 MpaBuna KoHcpuUrypmpoBaHus

B0O3MOXHOCTN KOHDUIYPUPOBaHUS He 3aBUCAT OT (PyHKLUMOHAaNbHOro 6roka 1 onpedensioTcs cregyowmumMm
npasunamu (puc. 2.7):

* He moxeT ObITb cCBOGOAHBIX (HEMOAKMOYEHHBIX) BXOA0B hYHKLMOHANbLHOro 6rioka.

« Jlobon OuCKpeTHbI BXOA4 (PYHKUMOHANbLHOMO 6roka MOXHO WHBEpPTUPOBaTb (B MCXOLHOM COCTOSIHUM
WHBEPCUS OTCYTCTBYET).

* K nobomy Bxogy noboro yHKLMOHaNbHOro 6rioka MOXHO MOAKMYUTE creumanbHbii YHKUMOHAMBHBIN
6ok, KOTOpbLIV 3a4aeT CMrHan B BUAe 3HavyeHus (KOHCTaHTbl unm koadduumneHTa).

* Bbixoga dyHKUMOHanbLHOro 6510ka MOryT octaBaTbCsi CBOGOAHBIMY (HEMOAKMOYEHHBLIMN).

Ha puc. 2.7 npeactaeneH npumep KOHUIypupoBaHus.
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PucyHok 2.7 - lpumep KoHguaypuposaHusi

EauHas cuctema ycroBHbIX 0603HaYeHNn yHKLMOHAbHBIX BOKOB: X NOPSAKOBLIX HOMEPOB B Nporpamme
nonb3oeaTensi, o6o3HayeHne TUNa (PyHKUMKM 6noka) U BUBNMOTEYHbIi HOMep 6noka, a Takke 3HadeHue
mMoaudmkaTopa pasMmepa (konuyectsa BXo40B) NpueoanTcs B pasgene 2.3.1.

Ha puc. 2.7 npeactaBneHbl pas3nuyHbie NPUMePbI 1 BapuaHTbl KOHPUIYpUPOBaHUS:

1) nokasaHa cBA3b yHKUMOHanbHOro 6noka mHoroBxogoBoro  «M»  5-MULTI_AND(20)-03 wn
dyHKUMOHanbHOro 6roka pAauckpetHoro Bxoga 01-DIN(06). Ons o6pasoBaHWs [OaHHOW CBA3W, Ha YPOBHE
koHdwurypaumm, Bxod 01 dyHKuMoHanbHoro 6noka 5-MULTI_AND(20)-03 nogknioyaetca K Bbixogy 01
dyHKUMoHanbHoro 6roka 01-DIN(06).
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2) nokasaH BapuaHT KOHAMrypauuu, npyv KOTOpPOW [Ba BHELUHUX BXOAHbIX AMCKPETHbLIX CUrHana v OAuH
Ko3(ppMUMEHT (B OaHHOM cry4ae ponb KoadpduuMeHTa BbINOMHAET NOrMyeckasl nepemMeHHasi, YCTaHOBMEHHas
dyHKUMOHanNbHbIM 6riokom 4-dSET(83) obpabaTbiBatoTcsl OYHKUMOHANbHBIM GITOKOM MHOTMOBXOAOBOMO J10rM4YeCcKoro
«M» 5-MULTI_AND(20)-03 B COOTBETCTBMM C 3aBUCUMOCTbIO:

dOT = dIN1 & dIN2 & dIN3.

roe: dOT - pesynbtat obpabotkun, dIN1, dIN2 - guckpeTHble curHansl, nocTtynalowme Ha Bxog KoHTponnepa, dIN3 -
KO3 pMUMEHT, NpuHMMatowmi 3HadeHns 0 unu 1 1 yctaHaBnMBaembll ONepaTtopoM BPYYHYH. [ns NOAKMYEHns K
ONCKPETHBIM BXOAaM KOHTpornepa Ucnonb3yTca yHKUMOHanbHbIe 6rokn BBoga ANCKpeTHbIX curHanos 01-DIN(06)
n 02-DIN(06). Bxoabl 01 n 02 dyHkumoHansHoro 6noka mHorosxogosoro M 5-MULTI_AND(20)-03 noakntoyatoTes K
Bbixoay 01 6rnoka 01-DIN(06) u Bbixogy 01 dpyHkumoHanesHoro 6noka 02-DIN(06), a Bxog 03 dyHKUMOHanbHoro 6rnoka
MHoroBxogosoro M 5-MULTI_AND(20)-03 noaknioyaeTcs k 6noky 4-dSET(83) ans 3agaHvsa nNormyeckon nepemMeHHom.

3) BbixogHow curHan dyHKuMoHanbHoro 6noka mHoroxogosoro M 5-MULTI_AND(20)-03 nopgaetcst Ha 1-i
OUCKPETHbIN BbIXOA KOHTponnepa, Ans 4yero Ha Bxoa 01 6noka guckpeTtHoro Bbixoaa 9-DOT(09) nogkntoyeH 01 Bbixoa
6noka mHorosxogosoro N 5-MULTI_AND(20)-03. CurHan Ha Bxoge 01 dpyHKUMOHanLHOro 6rioka AUCKPETHOro Bbixoaa
9-DOT(09) nHeepTupyeTcs.

4) Ha pu1c.2.7 nokasaHa MHBEPCUA BXOLOB CReayroLmnx pyHKLMOHANbHLIX 6roKOB:
Bxoa 02 n 03 6noka 5-MULTI_AND(20)-03, Bxoa 02 6noka 6-TIMER(38), Bxoa 02 6noka 7-OR(21), Bxog 01
6roka 9-DOT(09).

2.5 CvrHanbl v napamMeTpbl
2.5.1 Tunbl curHanoB, napaMeTpPoB U TUMNbI AaHHbIX

HecMoTps Ha TO, YTO BXOAHbIE W BbIXOAHbIE CUrHambl KOHTponnepa moryT ObiTb TOMbKO ABYX BUAOB -
aHanoroBble U OUCKPETHble, (YHKUMOHanbHble GnoKM paccymMTaHbl Ha 06paboTky curHamnos, mmetowme Gonblune
pa3Hoob6pa3us.

Hanuune Gonee pa3HoobpasHbIX CUrHanoB CBS3aHO C AByMs obctositenscTBamu. Bo-nepBbix, B cocTase
6ubnunoTekn ectb yHKUMOHamnbHbIE OnOKW, CBA3aHHbIE C OTCYETOM pearnbHOro BpeMeHu (Talmepbl, LuaroBble
nporpaMMbl U T. M.) U CO CYETOM 4uMcna cobbITui (cHeTymkm). Bo-BTOpbIX, Kak ykasbiBanochb B M. 2.3.1, napameTpbl
HacTpoVikn yHKLMOHarbHbIX GrOKOB 3a4atoTCs C MOMOLLLIO CUrHanoB Ha ero HacTPOEYHbIX BXOA4aX, a NapamMeTpoB
HaCTPOWKN C TOYKM 3peHnst nx doopmaTa umetoT 6onbLuoe pasHoobpasue.

B 1abn. 2.1 npeacraBneH NOmnHbIN nepeveHb curHanos, obpabaTtbiBaembix OyHKUMOHANbHbIMK Gnokamu. B
CBA3M C TeMm, 4YTO MnapameTpbl HacTPOMKM MOryT 3a4aBaTbCs aHanorM4yHbiMKM CUrHanmamu, nocTynawlWwyMMy Ha
HacTpoeyHble BxOoAbl (YHKUMOHANbHbIX 6rnokoB, B Tabnuue He p[enaeTca pasnuMuMa  Mexgy curHanamu u
napaMmeTpamu HacTtporku. B tabn. 2.1 npvBegeH MakCMMarbHbI OMANA30H U3MEHEHUS CUrHanoB. B KOHKpeTHOM
dyHKUMOHaNbHOM Broke 3TOT AvMana3oH MOXEeT ObiTb orpaHuyeH. Hanpumep, BbIXOOHOW curHan ¢yHKUMOHaNbHOro
6roka perynmpoBaHusl orpaHUYeH YCTaHOBINEHHbIMU YPOBHSIMU BCTPOEHHOIO OFPaHUYUTENSt UMW HanpruMep, YMCIoBOM
CWrHar, xapakTepuayloLwuii HOMep TEKYLLEro y4acTka nporpaMMbl, orpaHUYeH napaMeTpom yHKLMOHaneHoro 6rnoka
LLIAroBoW NporpamMmbl, 3aatoLLEero KormM4yecTBo y4acTKoB, 1 T. M.

MepeyeHb curHanos, obpabaTtbiBaeMbIx OyHKUMOHANbHBIMU Briokamu, BKIoYaeT cneaylowme Tunbi:

* aHanoroBbIV (M3MepseMble NapameTpbl, 3Ha4YEHNE aHanoroBbiX BXOA0B-BbIXOAOB, TEXHUYECKNE
eauHWLBI, KO3 MULMEHT, CKOPOCTb N3MEHEHNSI NapameTpa U T.n.);

* OUCKPETHbINA, UMMNYIbCHBIN;

* YUCNOBOW;

* BDEMEHHOW (YCTaBKa BPEMEHU, ANUTENBHOCTb MMMNYIbCA).

B koHTponnepe MMK-51H Bce onucaHHoe Bbille MHOrooGpasve TUMOB CUrHaroB M NapaMeTpoB HACTPOMKM
o6cnyxuBaeTcs o6LLENPUHATEIM HABOPOM TUMNOB AaHHbIX.

Mpu aTom obecneyvnBaeTcsi NpocTon MHTepdenc ¢ 6asamm AaHHbIX APYrMX S3bIKOB NPOrpaMMUPOBAHKS, YTO
CrnocobCcTBYET YHUMUKALMM U PasBUTUIO MPOrpamMmMHoOro obecnevyeHus koHTponnepa. B tabnuue 2.1. npeacraeneH
Habop TUMNOB AaHHbIX A3blka, UCNOMNb3YyEMbIX MPU peanunsaummn oyHKUMOHAIbHbLIX GITOKOB.

Tabnuya 2.1 - Tunbl OaHHbIX

o KonuuectBO
* O61bem 3aHMMaemon
HanmeHoBaHue Tuna [Anana3oH nameHeHus — MCnonb3yeMbIX
perucTpoB
OunckpeTHOE 0 vnn 1 2 banTa 1 perncTp
Llernoe ctangapTHOE -32768 ... 32767 2 Gavita 1 permctp
Llenoe annHHoe -2147483648 ... 2147483647 4 banTa 2 pernctpa
BelecTtseHHoe -3,4x10 38 .. 3,4x10 *38 4 6anTa 2 perucTpa

* TMNpumeyaHne. [uanasoH M3MEHEeHWUst TUMOB AaHHbIX Ha NULEBOW MNaHenu KOHTporinepa orpaHuyeH
COOTBETCTBEHHO Yncrnamm ot —9999 no 9999.

CooTBETCTBME TWMOB [AaHHbIX, TUMOB CUIHANoOB M MapaMeTPOB HACTPOMKU PYHKUMOHAnNbHbLIX OGroKoB
npuBeneHo B Tabnuue 2.2.
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Tabnuya 2.2 - Coomeemcmeue murnog 0aHHbIX, MUro8 cu2Hamos U napamempos Hacmpouku

CurHanbi ¥ napameTpbl HACTPONKU

YHKUMOHANLHBIX BNOKOB PasmepHoCTb Tunbl AaHHbIX

1 Axanorosbii (M3MepsiemMble napameTpsl, | % unu TexHuyeckme eauHnLb BeLlecTBeHHbIN
3HayeHne aHarnoroBblX BXOA0B-BbIXOA0B,
TeXHUYeckne eamHuLbl, kKOs OULMEHT,
CKOPOCTb M3MEHEHUsi napameTpa v T.M.

2 [ONCKpEeTHbI, UMNYNbCHBIN 0/1 Llenoe ctaHgapTHoe
3 Yucnoson - Llenoe ctaHgapTtHoe
4 BpemeHHOW (Bpemsi, ANUTENBHOCTb Yyacbl, MUHYTbI, CEKYHAbI, AecsaTble Aonu cekyHa, | Llenoe gnuHHoe
umnynbca) ans nHamkauumn: 0 — 994 59m (0 — 3599999 —

AN U3MEHeHUs MapaMeTpoB Mo CeTu)*1

*1. Hanpumep ecnu ecmpb 3HavyeHue epemeHu Y4Y:MM:CC: (yacbi:MuHymbi:ceKyHObI:00Mu CeKyHO), mo
3HayeHue yernozo 0nuHHozo X byde pasHo: X =[] + 10*CC + 600*MM + 36000*4Y.

PasmepHOCTb aHanoroBbIX CUrHaNoB W MapameTpoB, a TakkKe CKOPOCTU UX U3MEHEHWs onpepenseTcs B
npotiecce KannbpoBKu KOHTponepa 1 MoxeT OblTb 3adaHa NMbo B NpoLeHTax, MMbo B TEXHNYECKMX eanHuLax.

Pa3mepHOCTb BpeMeHHbIX NnapameTpoB 3a4aeTcsl AMana3oHOM BPEMEHW KOHKPETHOrO (YHKLMOHanbHOro
6noka (4acbl, MMHYTbI NN MUHYTbI, CEKYHAbl COOTBETCTBEHHO).

B npouecce BblYMCNEHNIA 3HAYEHUST CUTHANOB 1 MapaMeTPOB KOHTPOMepa aBTOMaTUYeCKN OrpaHNyMBaloTCs
OnanasoHOM U3MEHEHUSA COOTBETCTBYHOLUMX TUMOB AaHHbIX.

Mpwn KOHTPONE aHanoroBbIX CUrHANOB B TEXHUYECKUX eAuHMLaxX Ha undpOoBLIX MHAMKATOpax paspeluatoLas
cnocobHocTb nHaukauum He npesbiwaeTt 0,001 eamHuy (1nn 0,01%).

AHanoroBble curHanbl OPMUPYIOTCA Ha BbIXOAE Takux (YHKUMOHaNbHbLIX OMOKOB, Kak perynsatopsl,
CyMMaTopbl, 3a4aT4uKKn, uHTerpaTopsl 1 T. 4. K aHanorosbiM curHanam OTHOCSTCS Takue napameTpbl HAaCTPOWMKN, Kak
npegensl cpabaTtbiBaHNA KoMnapaTopa, YPOBEeHb OrpaHnyeHns 1 T. . HecmMoTps Ha To, YTO Ha aHarnorosbiX BXOAAX U
BbIXO4AX KOHTponnepa curHan meHsietcs B gnanasdoHe 0-100% Ha Bbixode (yHKUMOHaMbHbIX BGMOKOB aHarnoroBbI
CMrHam MOXeT M3MeHsiITbCH B bOonee LIMPOKOM AMana3oHe — B Auana3oHe COOTBETCTBYHOLWMX TUMOB AaHHbIX. JTO
Nno3BOMseT, Hanpumep, ckrnagelBaTe ABa Yncna, Kaxgoe n3 kotopbix paBHo 90%, 1 Ha BbIxoge cymmaTopa nonyyartb
npaeunbHbIM pesynbtaT. Ecnv pesynbraT Kakmx-nnbo BbIMMCREHWI OKa3blBaeTCs Gornblue YCTaHOBMEHHOro Tuna
OaHHbIX, TO CUrHan Ha Bbixode (YHKLUMOHaNbHOro Groka OorpaHnyYMBaeTCs 3HaYeHUsSMM COOTBETCTBYHOLLEro Tvna
OaHHBbIX.

BpeMeHHble curHanbl hOPMUPYIOTCA Ha BbIXOAE TalMepoB, LUaroBbiX Nporpamm, ogHOBMOpPaTopoB U T. M.
dyHKUMOHanbHbIX 6rokoB. K BpemeHHbIM curHanam OTHOCSTCS Takue napameTpbl HacTPOWKW, KaK MOCTOSHHbIe
BPEMEHM, NMPOTSXKEHHOCTb y4acTka, BpeMs BblAEPXKM W T. M. B KOHTponepe npedycMOTpeHbl YeTbipe pa3MepHOCTU
ONs BPEMEHHbIX CUrHanoB: [JecATble [AONW CeKyHA, CeKyHAbl, MWHYTbl M 4acbl. KoHKpeTHas pasmepHOCTb
onpegensieTcs COOTBETCTBYIOLMUM TUNOM PYHKLMOHanbHoro 6noka (cM. Tabn. 4.2).

[ns BpeMeHHbIX CMrHaNoB MUHVMMAIbHbLIA LWar U3MEHEHWS U YCTaHOBKU B AEVCTBUTENbHOCTU peanusyeTcs,
TONBKO €Crnu 3TOT war 6onblue BpEMEHN LMKNa, C KOTOpbIM paboTaeT KOHTponnep.

YucnoBble CUrHanbl — 3TO CUrHamnbl Ha BbIXOAE CYETYMKa uUnu Apyrmx yHKUMOHanbHbIX 6riokax, pabota
KOTOPbIX CBSI3aHa C OTCHETOM COObITUIA. YMcnoBbiMM MOTYyT BbiThb U MapamMeTpbl HACTPONKK, HAMPUMEP, YUCIIO MOXET
3afaTb rpaHWYHOE 3HaYeHWe curHana Ha BblBOAE CHeTYMKa, HOMep 3Tana, K KOTOPOMY AOSKHA NepenTn nornyeckas
nporpamma u T. .

AuckpeTHble curHanbl 06blMHO oObpabaTbiBalOTCs  MOrMYeckumy  OyHKUMOHaNbHbIMW  Briokamun 1
dyHKUMOHaNbHBIMU GioKaMK, CBA3aHHBIMW C NepekniodeHrem curHanoB. OfHako AWUCKPETHbIMW MOryT ObiTb 1
napameTpbl HacTponku. Hanpumep, ANCKPETHbIE CUrHarnbl B yHKUMOHanbLHOM 6rnoke 3ajaHusa onpepensior, JoMmkHa
NV BBINOMHATLCA CTaTUYeckasa n AnHammnyeckas 6anaHcupoBska.

MacwTtabHbIM KoadhduLmMeHT — 3TO NapameTp HacTPOrKM paaa yHKLUMOHaNbHbLIX 6rnokos, rae TpebyeTca
macwTabvpoBaHme curHanoB. Tak, aToT KO3aPULUMEHT NCMONb3yeTcs B PyHKUMOHaNbHbIX 6r1oKkax aHanoroBoro BBOAa
M BblBOAA, CYMMMPOBaHuWa C MacwTtabupoBaHuem u T. n. KoadduumveHT nponopumoHanbHOCTM WMCNOMb3yeTcs B
OCHOBHOM B (pYHKLMOHanbHbIX 6r10Kkax perynnpoBaHusi.

CKOpOCTb W3MEHEHWUsl aHarnoroBbiX CUFHaNoOB — 3TO MapameTp HacTPOWKW 3adalowWwui, Hanpumep,
CKOPOCTb M3MEHEHUs NpY AMHaMuyeckon 6anaHcupoBke MnNu 3agatoLLeit orpaHNYeHns CKOPOCTU B hyHKLMOHANbHOM
6roke orpaHM4eHnst CKOpPoCTHU.

OnuTenbHOCTb MMNynbca — 3TO MapaMeTp HacTPOMKM (DYHKLMOHANbHOro Grioka MMMyrnbCHOro BblBOAA.
OTOT napameTp 3adaeT MUHMMAInbHY ANUTENbHOCTb WUMMyNbca, POPMUPYEMOrO WUMMYMbCHBIM PErynsTopoM.
OnuTenbHOCTb MMMNyNbCa OTCUYMTHIBAETCH B AECATLIX AONAX CEKYHADbI.

TexHuyeckme eAnHULbI — 3TO NapamMeTpbl HACTPONKN (PYHKLMOHAMNbHBLIX 6510KOB onepaTuBHOro koHTpons. C
MOMOLLbIO 3TUX MapameTpoB 3adaetcs dopmaT uyucra, B KOTOPOM KOHTpPONMpyeMmble napameTpbl (Hanpumep,
napameTp, 3agaHue, paccornacoBaHve v T. 4.) BbIBOAATCSA Ha UHANKATOPbI NULIEBOW NaHenw.

2.5.2 B3aumMHOe cOOTBETCTBME CUTHANOB U NapamMeTpoB

Mpu koHWrypnpoBaHnM (OyHKLMOHANbHBIX GIOKOB Pa3HOTMMHOCTb CUTHANOB Ha COeQUHSEMbIX BXOAax He
ABMAETCA NPEnATCTBMEM ANS UX coeanHeHus. EQUHCTBEHHO, YTO HEO6XO0AMMO MpU 3TOM y4MTbiBaTb - 3TO B3aMHOE
COOTBETCTBME AMana3oHa MU3MEHEHNS PasnnyHbIX CUrHarnos.

Hanpumep, ecnv BpeMeHHON BbIXO4 Tanlmepa CBsi3aTb C aHanoroBbiM BXOOAOM CyMMaTtopa, TO 3HayeHue Ha
BX0o4e cymmartopa OyaeT onpeaensiteCs cornacHo cootTHowenuto: X = 10*T.

B3anMHOe CcOOTHOLWIEHVWE WMeeTCcsl He TONMbKO MexXdy HenpepbiBHbIMWA CUrHamamu, HO W Mexay
HenpepbIBHLIMW CUrHanaMmm, ¢ O4HOW CTOPOHbI, M AUCKPETHbIMU € Apyrow. Ecnu, Hanpumep, Bxod cymmaTtopa cBs3aTb
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C BbIXOZOM FOrM4eckoro yHKLMOHaNbHOro 6rioka, To Npy U3MEHEHWM CUrHarma Ha BbIXoe MocrenHero ¢ Hyns Ha
eOUHMLY curHan Ha Bxofe cymmatopa 6yaeTt ouckpeTHo nameHstbes ¢ 0 Ha 1 (eavHny nnu %).

B3anmHoe cooTBETCTBUE pasnUYHbIX CUTHANOB Ha BbiXodax M BxoAax yHKLUMOHATbHbLIX 61TOKOB NpMBEeaeHO B
Tabn. 2.3.

Tabnuya 2.3 - BzaumHoe coomeemcmaue cu2Hanos

CwurHan Ha Bxoge CurHan Ha Bbixoae 651oKa (MLCTOYHMUK)

6noka (nprMeMHMK) AHanoroBbin, X,% BpemeHHoOn, T Yucnosom, N DOuckpeTHbin, D

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

BpemenHon, T T = yenasa yactb X T=T T=0,1*N T=0,npuD=0
T=0,1,npuD =1

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

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

D=0,npn X<0 D=0,npnN<0

2.6 Mopsapok o6cnyxmBaHuAa PyHKLUMOHANbHbIX GJIOKOB
2.6.1 UmnknuyHoCTb paboTbl

Linknorpamma paboTbl KOHTpONNepa npeAcTaBneHa Ha pucyHke 2.8. BpemMs umkna BbIMONHEHWS NporpaMmbl
nonb3oBaTens dukcMpoBaHo 1 cocTaBnsieT 0,1 cekyHabl. BHavyane obcnyxuBaeTcs nepBbli PyHKLMOHANbHBIA GOk,
3aTem BTOpOM U T.4. noka He OyneTt obcnyxkeH nocrnegHun dyHkUMoHanbHbin Gnok. Korga Bpemsi B npeaenax
YCTaHOBIIEHHOIO BPEMEHW LUKIa UCTEYET NporpaMmma BHOBb NepenaeTt K ob6CcnykvMBaHUo NepBoro yHKUMOHaNbLHOro
onoka.

CeaHc ceTeBoro obMeHa C BEpXHUM YPOBHEM YCMOBHO MOKa3aH B UMKIe KOHTponnepa. Ha camom pene
ceTeBoW 0OMEH HOCUT CnyYanHbIA XapakTep MO OTHOLUEHWIO K LIMKIY KOHTponnepa.

F

1. CunTbiBaHNE
BXOAHBIX N epemMeEHH biX

*
2. BeinonHeHue oaHoro
npoxoAa nporpamn

¥
3. YeTaHoBKAa
BBXOAHBX NEPEeMEHHbIX

v

4. CeTeoii 0BmeH
C BepPXHUM YPOBH e

PucyHok 2.8 - Dut(noepamma pabomsbi KOHmMporsnepa

O6Liee Bpems, 3aTpaymBaemoe Ha obcnyxuBaHue yHKUMOHanNbHbIX 6nokoB Tos M MHTEPMENCHOrO KaHana
TwH, BOIMKHO ObITb MEHbLLE BPEeMeHM Lukna, pasHoro 0,1 cek:
Tos + Tun < 0,1 cek

2.6.2 3apepxka ob6cnyknBaHUsa (PyHKUMOHaNbHbIX 6G510KOB

B kaxgom umkne yHKLMOHANbHbIN GroK norny4aeT Ha CBOU BXOAbl CUTHarbl, BbIYUCIIEHHbIE B NpeabiayLlem
uukne yHKLMOHaNbHbIMM 6okamMm, K KOTOpPbIM AaHHbIA OYHKLMOHAMNbHbIV 610K NOAKIOYEH MO KOHUrypauuu.

LimknnyHocTe o6CcnyxuBaHna yHKUMOHANbHLIX GNOKOB MpPUBOAMT K TOMY, 4YTO 3agepxka B 06paboTke
CUrHanoB 3aBUCUT OT NopAadKa nporpaMmmMmmnpoBaHna coeguHEHHbIX Mexay cobon beHKLLMOHaJ'IbeIX OI10KOB.

Moatomy, Hanpumep, B cxeme puc. 2.9a obiasn 3agepkka o6paboTkM COCTaBNAET OAMH LMK, @ B CXeMe puc.
2.96 — aBa yukna.

OT0 06CTOATENBCTBO CrieayeT yunTbiBaTh MPU NPOrpaMMnpoBaHMn OyHKLMOHAMNbHbIX 61I0KOB.

O6wasa pekoMmeHAauUUs: AN MUHUMU3AUUM 3aEPXKKU KenaTernbHO, 4TOObl (OYHKUMOHamNbHbIA Grok-
WUCTOYHUK MMEN MEHbLUMIA HOMEP, YeM (YHKLMOHamNbHbLIA Brnok-npueMHuK (BENMYMHa STOW pasHULbl 3HAYEHUS He

nmeer). Bx Boix
Func_Block (xx) 04 Func_Block {xx) 15

INP1 101 01| oUT INFP1 01 01} oUT

a)Homep BNoka-MeTOYHMKE MeHbLLS HoMepa GNoKa-NPKMeMHIka, 3a0epKa - OAWH UMK

Bx B

Func_Block (xx) 04 Func_Block (xx) 15

INP 1 j01 01 OUT| [INF1]01 01 ouT

|

6} Homep Broka-KoTouHMEa BonklWe HoMepa BNoKa-NpMeMHMka, 2agepwka - Ba UMKNa

PucyHok 2.9 - 3adepxka obcryxueaHusi
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3 CeTeBas apxuTekTypa

3.1 OOLee onncaHme cetTun

KoHntponnep MWUK-51H wnmeeT uHTepdencCHbIM kaHan nocnefosBaTenbHOW CBA3W, C MOMOLLBIO KOTOPOro
KOHTpONnepbl MOryT o0beAVHATLCS B NIOKanbHYK UMW pacnpefeneHHyo ynpasnsioLwyo ceTb. B ceTn koHTponnepsl
MoryT obmMeHuBaTbCA MHPOPMAaLMEN, Kak C KOMMbIOTEPOM, TaK U MeXay COGOMN.

dusmyeckas opraHusaumsa ceTv NnpeacTasneHa B pasgene 3.2.

Jlornyeckasi opraHu3aumsa cetu npeacraBneHa B pasgene 3.3 1 MmeeT crieqylolne BO3MOXHOCTA CETEBOMO
obmeHa nHdopmaumei:

1) o6MeH nHopmMaLmen Mmexay KoHTponnepamm (KOMNbOTEp ABMASIETCA ANCNETYEepOM CeTEBOro obMeHa),

2) o6bmMeH uHdopMaumen Mexay KOHTponnepamm 1 KOMNbITEPOM,

3) koMOUMHUpOBaHHasa opraHusaums obmeHa, oObeaMHALAa BCe MpeumyllecTBa ABYX NepBbiX CrNocoboB
ceTeBoro obmeHa.

3.2 Pusnyeckasa opraHmsauus cetTu

KoHTpornnepbl B ceTu CBA3bIBAIOTCA APYr C APYrOM C MOMOLLIO BUTOW napbl NPOBOAOB. [AnvHa nNuHUM CBA3U
mMoxeT gocturate 1200 M (Ha OAHOM CermeHTe ceTu) B 3aBUCMMOCTM OT YCTAHOBIIEHHOW CKOPOCTU nepefayn AaHHbIX.
[na yBenu4eHns onNvHbl IMHAK CBA3W, a TaKKe KONMYecTBa CErMEHTOB - UCMOMb3YIOT MarncTparnbHble YCUnuTenu.

CeTb MMeeT MHOrOTOYEYHYH KOHMUIypaumio W LUMHHYKO TOMOMoruio. [ns nocTpoeHuss ceTu KOHTPOMNeposB
(mo 31), npegHasHayeHHbIX Ang obmeHa nHdopMaumen ¢ KOMMNbIDTEPOM HEOOXOAMMO AONOMNHMUTENbHOE YCTPOWMCTRO,
KOTOpoe ucnone3yeTtca Ans npeobpasoBaHusa uHTepdencoB RS-232 B RS-485 - BlA-485 (unu USB B RS-485 -
Blrin-52).

Ecnu koHTponepbl pasmellaloTca Hejaneko Apyr oT Apyra (Hanpumep, B npefenax OfHOro nomelleHus),
3KpaHMpoBaTk Nposoda He TpebyeTcs. [pu 3HaUMTENbHBIX PACCTOAHUSAX MEXAY KOHTPONNepaMmn 1 HanMunumM NnomMex Ha
FIMHWWN NPEANOYTUTENBHO UCMONb30BaTb 3KPaHMPOBAHHYIO BUTYIO Napy.

K unHTepdelcHbIM BXxodam KOHTPONEpPOB, PachofiOKEHHbIM B KpPaWHWX TOYKax COEAVHUTENbHOW JIMHUK
HeobXoaMMO MOAKMIYMTL ABa TepMuHanbHbIX peanctopa conpotmBneHnem 120 Om (R1 u R2). lNMogkniodeHne
pesnctopoB kK koHTponnepam Ne 01-30 He Tpebyetca. [MogknioveHne TepMUHAmbHLIX PE3NCTOPOB B Orioke
npeobpasoBanns uHTepdencos bIMN-485 (Br-52) cmotpu B pykoBoacTBe MO akcnnyataumm Ha bBl1A-485
(BrNMN-52). MopgkntoveHne TepMUHanbHNX pe3nctopoB B koHTponnepax MUK-51H cm. pucyHok 3.1, 8.1.5.

CTpyKTypHas cxema NoaKmioyYeHns nHTepdencHbIX Lenen nokasaHa Ha puc. 3.1.

BNuY-4gs5 OnuHa nMHWK ceasn go 1200 M
R2 |a+f} RS-485 R1
[ — i \ '—‘ I T
B-\: Y
RGND JJ Lo
‘I’
N\ A B Av B- A+ B A+ B Av B-
Mpeobpazosarent 01 02 03 yaﬂ.:‘)%%m 10 .
“erstezﬁenné?aa BK-52H MUKE2H MUK-52H MUK 52H MMK-52H

* dnuHa omeemerieHuli om nuHUU c8s3u Lo (npu ykazaHHom criocobe nodkntoyeHusi) domkHa bbimb HauMeHbwed.

PucyHok 3.1 - CmpykmypHasi cxema noOKMoYeHUs1 uHmepgbelcHbIx yeneu

3.3 Jlorn4yeckas opraHu3sauumsa ceTu
3.3.1 CeTeBas agpecauus KOHTPOJNNEepoB

Kaxgomy koHTponnepy MUK-51H, nogkntoyeHHOMY K CETW, NpUcBanBaeTCa YHUKaIbHbINA NTOrMYECKUiA HOMEP -
ceTeBOW aapec unu Homep npubopa B ceTu. JTOT HOMEp YCTaHaBNMBaeTCA B MpOLECCe MpOorpaMMypoBaHus Ha
YPOBHE KOHdUrypaumm B npoLeaype «CUCTeMHble napameTpbl» (CM. pasgen. 5).

lMopsagok ceTeBbIX aApecoB B CETU HUKAK He CBSA3aH C PU3MYECKMM MOPSOKOM BKITHOYEHUS KOHTPOSEPOB.
CeTeBble agpeca MOryT ycTaHaBnNvMBaTbCS B NoOow nocnenoBaTenbHOCTU UM UMETb NMPOMYCKM.

Mpu ycTaHoBKe ceTeBbIX aApecoB AOMKHbLI BbINOMHATLCA crneaylowme npasuna:

* 3HaYeHMe CeTeBOro agpeca ycraHasnusaeTtcs B npegenax 0-255;

* KOHTpOMnep, KOTOpbIA ydyacTByeT B OoOMeHe, He [OMKeH MMeTb ceTeBoW agpec, pasHbii 0. Mpu N=0
KOHTpOINep NporpaMMHO OTKIIOYEH OT CETH, U He pearnpyeT H1 Ha Kakne 3anpocbl BHELWHUX aOOHEHTOB, HO NMPU 3TOM
LleNOCTHOCTb CEeTU COXPaHAETCS;

* MaKCMMarbHOE YMCIO KOHTPOMNepoB, 06 beANHAEMbIX OOHUM CEFMEHTOM CETU, He JOMKHO npeBbiwaTth 31.
Mpu ncnonb3oBaHUM MarnucTparnbHbIX yCUNUTENEN KONMMYECTBO KOHTPOMIEPOB He AOMMKHO npesbiwaTh 250;

* B OHOW CeTM He JOIMKHO ObITb ABYX Unn Bonee KOHTPONIEPOB, UMEKLLMX OAMHAKOBbIA CETEBOM aapec.
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3.3.2 Bo3amoxHoCTM o6MeHa uHdopmaLmen Mexay KoOHTponnepamu

O6meH unHopmaumen Mexgy KOHTpONiepaMu OCyLLEeCTBISETCS Ha YpOBHE BbIXOOOB W/WMWM napameTpoB
bYHKLMOHamNbHbIX 6r10KOB.

WHuumanusaumio obmeHa mMHdopmaumen mexagy KOHTpornepamu npou3BoAMT MacTep-yCTPOMCTBO CeTw —
KOMNbIOTEP WNW OPYron KOHTponnep, nocbinas B CeTb CreuunanbHylo LIMPOKOBellaTeNlbHyl0 KoMaHay O Havane
ceTeBoro obmeHa. KomnbloTep (Mnn Opyroi KOHTPOMMNep) SBNSsSCbL AWCNeT4YepoM ceTeBoro obmeHa, npoBoauT
CMHXPOHM3ALUMIO W KOHTpONb Hag obmeHom no cetn. KoHTponnep (gucnetyep ceTeBoro obmeHa) AOSMKeH
ucnonb3osaTb (PyHKUMOHanbHbIM 6ok LAN_SV(1).

®usmyeckas opraHu3auunsa ceTv npeacTasneHa B pasgene 3.2.
Mpwn cBA3M yHKUMOHArbHBLIX GIIOKOB Yepes ceTb MMeeTcs psg 0CobeHHoCTe:

* HenocpenctBeHHO cBA3bIBaTb (YHKUMOHANbHble OMOKM 4epe3 ceTb Henb3s - Ans Takon CBSA3M
UCMONb3YHTCS ABa creumanbHbiX (PyHKUMOHanbHbIX 6roka: 6rok uHTepdericHoro BbiBoga LAN_OUT(04) n 6nok
nHtepgericHoro sBoaa LAN_IN(03).

* Ecnu BbIxoaHble curHanbl Kakux-nubo @yHKUMOHaNbHbIX OMOKOB AOMKHbI NepedaBaTbCs B Apyrue
KOHTpONnepbl, COOTBETCTBYIOLIUNE BbIXOAbl (PYHKLMOHANbHBLIX BIO0KOB NO CTaHA4APTHOW npoLueaype KOHpUrypupoBaHus
NOAKMNIoYATCH K BXoAaMu yHKUMOHanbLHoro 6noka nHtepdencHoro sbisoga LAN_OUT(04).

* Ecnu kakvne-nmbo dyHKUMOHanNbHbIE GIOKM OJHOr0 KOHTpOMMepa AOSMKHbI NPUHUMATL CUrHanbl OT OPYroro
KOHTponnepa, ux BxoAbl N0 CTaHAAPTHON KOHMUrypaumMm COeuHsaTCs C Bbixogamu 6roka uHTepdelncHoro Beoaa
LAN_IN(03).

* OanH dyHKUMoHanbHbIM 6nok mnHTepdenicHoro Beoga LAN_IN(03) opraHusyeT cBSi3b TOMbKO C OLHUM
dyHKUMOHaNbHbIM  6nokom  uHTepdericHoro BbiBoga LAN_OUT(04) pgpyroro koHTponnepa. Ecnu  pgaHHomy
KOHTpOnnepy HeoOXOAMMO CBSA3aTbCA C HECKOIbKMMM KOHTponnepamu, B HEM HeOOXOAMMO 3anporpammupoBaTb
HEeCKONbKO pyHKUMOHanbHbIX 6riokoB nHTepdencHoro Beoga LAN_IN(03).

* B dyHkunoHanbHom 6Groke wuHTepdericHoro Beoga LAN_IN(03) yctaHaBnuBaetTca ceTeBOW agpec
KOHTpOnnepa-UCTOYHMNKA, T.e. TOFO KOHTPOSepa, OT KOTOPOro 6yayT Nony4veHbl AaHHbIE.

* B kakaoM KOHTpOMnepe MOXeT ycTaHaBnNuBaTbCs Noboe YMcro yHKUMOHanbHbIX 611okoB MHTEpdencHoro
BBOAA-BbiBOAA. KaXabli KOHTPOMNNep MOXET nepefaBaTtb B CETb NPOU3BOSIbHOE KONMYECTBO CUrHAmMOB.

B kayecTBe npuMepa Ha puc. 3.2 nokasaHa CBA3b ABYX KOHTPONNepoB, nMetowmux ceteBble agpeca 05 n 11.

Mpw gaHHOM KOHUrypauuw:

1) Bxog 01 6noka aHanorosoro Bbixoga 5-A0T(08) koHTponnepa Nel yepes ceTb noakmnoveH K Bbixogy 01
6roka cymmupoBanusa 01-SUMM(13)-02 koHTponnepa Ne2.

2) Bxog 01 6noka nornyeckoro UJTN 6-OR(21) koHTponnepa Nel yepes ceTb noakmodeH K Bbixogy 01 6roka
noruyeckoro M 2-AND(19) koHTponnepa Ne2.

Bonee nogpobHo 6ubnuoTeka n onucaHne yHKUMOHAasbHbLIX BIOKOB, B TOM uncne 6rokoB nHTepdercHoro
BoiBoga LAN_OUT(04) n wHTepdencHoro Beoga LAN_IN(03) npencrtaBneHbl B PyKOBOACTBE MO 3IKChmyaTaumm
MPMK.421457.005 PO2.

Kontponnep He2 Koutponnep Hel

Cerepon agpec He2 ‘\ Cetepon agpec Hel
- Kowutponep
HCTOMHHE N LAN_IN(D3) q
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. 02
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0 " 04]
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PucyHok 3.2 - Cesizb 08yx KOHMPOIIEPos Yepe3 hyHKUUOHarbHbIe 610KU uHmMepghelicHoeo 88oda-8bi800a
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3.3.3 Bo3amoxHocTM o6MeHa uHdopmaLmen Mexay KOHTponnepamMm 1 KOMNbLIOTEPOM

WHuumanusaumio obmMeHa vHGopMaumen Mexay KOHTpomnnepamy Npou3BOAUT MacTep-yCTPOWCTBO CETM -
KoMMbloTep. B ceTu Bo3aMOXHa CBA3b Mexay NioBbiM KOHTPOMNEPOM U KOMMbIOTEPOM.
dusmnyeckasi opraHu3aumst ceTv npeAcTasreHa B pasgene 3.2.

KomnbloTep MOXeT B3anMOAECTBOBaTb C KOHTPOMNEPOM Ha CneayrLwmnX YPOBHSAX:

- Ha ypOBHE BXOJ0B-BbIXOA0B (PyHKLMOHanbLHOro 6moka,

- Ha ypOBHE MporpaMMmpyemMbiX PerucTpoB — napameTpoB (PyHKUMOHanNbLHOro 6roka (CcM. mogenb Gnoka
puc.4.5).

Mpn obmeHe uHdopMaumen ¢ yHKLMOHaNbHbIM GNOKOM ykasbiBaeTcs Homep 6rioka, a npu obmeHe ¢
nporpaMMmpyemMbIMin PEFMCTPaMm - HOMep perucTpa.

KomnbloTep noceinaeT KOHTPONepy 3anpoc UM KOMaHay v NoflyyaeT OT KOHTporepa COOTBETCTBEHHO OTBET
unu noaTeBepxaeHve (cMm. puc. 3.3). 3anpoc MocbiNnaeTcss KOMMbTEPOM MpU HEobXOOUMOCTM MNOMy4YnTb OT
KoHTponnepa (dyHKUMOHanbLHOro 6roka) Kakyto-nmbo nHdopmMauuio.

3anpoc MAPAMETP Ne Per Mpr Iug Bx Bux NMpm OW OT

oraer ~ 8:»: Omg 0000eO0

Qry

ocy
Komanna

A4
3ABOAHHA BUXIO o i
PB
MonTeepsaeHue -
A TEEDHA @ne
Y/ @H

r

r

Komnetotep

PucyHok 3.3 - Budbl coobujeHull rpu cesi3u ¢ KOMIbomMepom

MonyuuB 3anpoc, KOHTponnep roToBut Tpebyemyio uHopmauuio M nepefaeT ee KOMMbIOTEPY B BuAe
oTBeTa. KomaH4a nocbinaeTcs KOMMNbIOTEPOM NPU HEOOXOAMMOCTM U3MEHUTL NapaMeTpbl HACTPOKKK Grioka.
MonyynB KOMaHay, KOHTPOIEP €€ UCMOSNHSAET U NepeaaeT KOMMbIOTEPY NOATBEPXKAEHWE.

KomnbloTep npu o6meHe uHhopmMaumen ¢ KOHTpoNnepaMmm MMeeT psa BO3MOXHOCTEN:

» 3anpocuTb 3Ha4YeHne curHana Ha ndoM Bbixode ntoboro 6rnoka B NtoGOM KOHTponnepe.

» 3anpocuTb 3Ha4eHue ntoboro NnapameTpa HacTpoviku Nnoboro Groka B NtOH6OM KOHTpPoONNepe.

* hameHuUTb 3HadeHne noboro napameTpa noboro 6noka B f1l06GOM KOHTpoONepe.

» OcyLLecTBNATbL MNYCK/CTON LWaroBow nporpaMmei.

+ 3anpocutb Hanunume owwunbok B nobom koHTponnepe. MNpu pabote C¢ onepaTvBHbIMKW napameTpamu
KOMMbIOTEP MOXET 3anpallnBatb W U3MEHsiITb Te Xe napaMeTpbl, KoTopble HabnogaetT M M3MeEHsieT ornepartop,
paboTas ¢ NMUEeBON NaHernblo KOHTponnepa (cm. rn. 4).

3.3.4 BO3MOXHOCTM KOMOWHMPOBaHHOW OpraHusauuMm obMeHa WHdoOpmMauuen mexay
KOHTponnepaMm U KOMNbLIOTEPOM

KombuHupoBaHHasi opraHusauusi obmeHa, obbeanHsAeT Bce NpeumyLLecTBa ABYX NepBbix cnocoboB ceTeBOro
obmeHa:

1) o6MeH MHopmaLmel Mexay KOHTponnepamMm (4epes KoMMnbloTep),

2) 06MeH UHdOpMaUMe MeXay KOHTponnepamMmm 1 KOMNbITEPOM.

Jlornyeckasa opraHvsaumnst KOMOMHMPOBAHHOIO OOMEHa Mo CeTU MMEET CrieayrLLne BO3MOXHOCTHU:

1) npn obmeHe wuHopmauuenn mexagy KoHTponnepamu (KOMMbOTEP SABMSETCS AMCMETYEPOM CETEBOrO
obMeHa), - KOHTponnepbl nepenarT MHGOPMAaUMO MO CETU OT OAHOMO - APYrOMYy C MOMOLLBH (PYHKUMOHANBbHbIX
B6noKoB ceTeBoro oomeHa,

2) paHHas nepegjaBaemasi MHoOpMauus (Mexay KOHTponnepamu) no ceTu okasblBaeTcs AOCTYMHOW U
KOMMbloTEPY.

Takum o6pa3om, KOMOMHUPOBaHHAsA opraHn3aums obmMeHa nNpegocTaBnsieT BO3MOXHOCTb CAenaTh AOCTYMHOWN
uHdOpMaunio nNpu ceaHce oOMeHa Mexay KOHTponnepamu cpasdy HECKONbKkUM aboHeHTaM CeTu: KOMMbHTEpy Wt
OLHOMY W HECKONBbKUM KOHTponnepaM. Yto Tem cambiM CoKpallaeT BpeMsi A0CTyNa K JaHHbIM 1 nepuog o6MeHa no
ceTun.
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3.4 KoMMyHUKaLUOHHbIe PyHKLMU

CB$I3b KOMMNbIOTEPA C CEThI0 KOHTPOINEPOB OPraHU3yeTcs Ha TPeX YPOBHSIX: (PU3UYECKOM, MHCHOPMALIMOHHOM
Y TPaHCMOPTHOM.

®Pusnyecknii ypoBeHb NpefHasHayYeH Ansa dNeKTPUYecKon CBA3M MeXAy KOMMbIOTEPOM U KOHTponnepamu. Ha
dnsnyeckoM ypoBHe ucnonb3dyetca uHtepdenc RS-485. dusmyecknii ypoBeHb opraHuM3auum ceTu npeacTaBleH B
pasgene 5.2.

MHdOopMaLUMOHHBLIA ~ ypOBEHb  MpugaeT  nepejaBaemMbiM  COOOLIEHMSM  OMpeAeneHHbin  copmat
nepegasaemoro kagpa: Ha nepegarollen cTopoHe fobasnseT K CoobLeHNsAM agpec YyCTPoUCcTBa, MYHKLNOHamNbHbIV
Kog onepaumu n 6anTbl KOHTPONBbHOM CYMMbl, @ Ha MPUEMHOW CTOPOHE BbiAEenseT AaHHble W KOHTponupyeT
KOHTPOINbHY0 CyMMy coobLueHns. CMbicn coobLLeHMs Ha MHPOPMaLIMOHHOM YPOBHE He pacLuMdpoBbIBaeTCS.

TpaHCMOpTHbIA  ypoBeHb  (OPMMPYET  CMbICIIOBOE  COAepKaHue coollieHMss Mpu  nepegade WU
pacLndpOBbIBAET CMbICI 3TOrO COOBLLEHUS MpY MpUeMe.

NHTepdenc koHTpornnepa npegHasHaveH Ans nporpaMMMpoBaHUs M KOHdWUrypuposaHus npubopa, Ans
UCMOMNb30BaHNA B Ka4yecTBe yAaneHHOro KoHTponnepa npu paboTe B COBPEeMEHHbIX CeTax ynpasrneHus um cbopa
uHopMauum (nprema-nepegaym kKomana n gaHHbix), SCADA cuctemax u T.0.

MpoTokonom cBa3n no uHtepdericy RS-485 asnaetca npotokon MODBUS pexum RTU (Remote Terminal
Unit).

Ona paboTbl HEOBXOAMMO HACTPOUTb KOMMYHMKaLMOHHbIE XapaKTEPUCTUKM KOHTponfepa Takum obpasom,
4yToObl OHWM COBMaganu C HacTpoWkamMn obMeHa AaHHbIMU KOMMbOTEpa WM APYrMX KOHTPONNepoB. XapakTepucTuku
ceTeBOro obMeHa HacTpPamBalTCs Ha COOTBETCTBYIOLLIEM YPOBHE KOHdMrypauum, cM. pasgen 5.

Mpn obmeHe MO MHTEPdENCHOMY KaHary CBSi3W, eCrivu MPOUCXOAUT nepefaya AaHHbIX OT KOHTponnepa B
CeTb, Ha NULIEBOIN NaHenu KoOHTponnepa muraet nHgmkaTop IHT.

dopmupoBaHmne o6racTu NporpaMmMmnpyemMbix pErmMcTpoB KOHTponnepa npeacraBneHo B pasgene 3.4.1.

KonnyecTtBo 3anpaluvBaeMbIx permcTpoB He AOMMKHO npesbiwaTh 16. Ecnn B kagpe 3anpoca 3akasaHo 6onee
16 perucTtpos, kKoHTponnep MUK-51H B oTBeTe orpaHn4mMBaeT UX KONNMYECTBO A0 NepBbIX 16-TN perncTpoB.

Mpu nporpaMMMpoBaHUM C KOMMblOTEPA HEOOXOAMMO KOHTPONMMPOBATb AuanasoHbl M3MEHEHWS 3Ha4YeHWi
napameTpoB, yka3aHHble B Tabnuuax 2.1-2.2.

Ona obecnevyeHns MUHMMAarNbHOrO BPEMEHW peakuun Ha 3anpoc oT OBM B koHTponnepe cylectsyeT
napameTp - «Talm-ayT kagpa 3anpoca B CUCTEMHbIX TakTax KoHTponniepa 1 Takt = 250 mkc». MuHumanbHO
BO3MOXHbIE€ TalM-ayTbl ANA Pa3nuMYHbIX CKOPOCTEN NpmBeAeHbl B Tabnuue 3.1:

Tabnuua 3.1 - Talm-aym kadpa 3anpoca

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

Bpems nepegauun kagpa 3anpoca - naketa u3 8-mu 6aiT onpeaenseTcs COOTHOLLEHNEM
(roe: oavH nepepaBaemeblit 6ant = 1 ctapT 6uT+ 8 6UT + 1cTon 6uT = 10 BUT):

10 6uT * 8 GanT
Tnepepaum = 1000 * ---------------------- , MCeK
V 6ut/cek

Ecnu HabmogaloTca yactele cb6ou npy nepegade AaHHbIX OT KOHTpOmnepa, TO HeoBXOoAMMO YBEnUyMTb
3HayeHve ero TalM-ayTa, HO NPU 3TOM Y4eCTb, YTO HEOBXOAMMO YBENUUUTL BPEMsi MOBTOPHOTO 3anpoca oT IBM, T.k.
BCeraa BpeMsi MOBTOPHOTO 3anpoca A0MKHO BbiTk Gorblue TaiM-ayTa KOHTponnepa.
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3.4.1 ®opmupoBaHue 0611acTM NPOrpaMMUPYEMbIX PermcTpoB

Ha PUCYHKe 3.4 npueeneH npumMmep pacnpeneneHna 6a30BbIX afipecoB napamMmeTpoB q.)yHKLl,I/IOHaJ'IbeIX
6rokoB, 4YTo onpegendetr Cd)OpMMpOBaHHyIO obnactb nporpaMmMmumpyemMblX permcTpoB KOHTponnepa.

Bazoewil agpec Bnoka Ne 01

baszoewii agpec bnoka Ne 02 —

bazoewii agpec bnoka Ne 05

bazoewiih agpec bnoka MNe 03

Bazoebii agpec Gnoka Ne 04

bazoewii agpec bnoka Ne 06

PucyHok 3.4 — Npumep pacnpedeneHus 6a3o8bix adpecos napamempos

dopmrpoBaHNe PervcTpoB OCYLLECTBIISIETCS B MpoLecce NporpamMMUMpOBaHUst MyTeM MPUCBOEHUSI KaXaOMYy
¢hyHKLMOHanNbHOMY GrioKky COOTBETCTBYHOLLErO 6a30BOro agpeca napameTpoB (CBOMCTB) B perMcTpoBoii o6rnacTy.

MpuceoeHne 6a30BOro agpeca napamMeTpoB Kaxaoro yHKUMOHaNbHOro 611oka NpoM3BOAMTCA Ha 2-M YPOBHE
nporpaMmMupoBaHust (cM. pasgen 5). Ans kaxzgoro 6noka, HauMHasi ¢ NepBoro, ykasblBaeTcs Tonbko 6a30BbIM agpec
nepBoro ceounctBa (ana 6nokoB 6e3 cBoWcTB 0as3oBble agpeca He BbIAENATCH), Nocneayllmne CBOWCTBA
BbIJENSIOTCA aBTOMAaTMYECKWU, ONS Kaxaoro crepytoulero 6noka 6asoBbli agpec 3anvcbiBaeTcsi C Yy4eToM Yke
cyliecTBylLWmMX agpecoB. Hanpumep: onsa 1 6noka c 4 ceorcTBamu nepsbir agpec byaet 0, a onsa crnegyroLlero agpec
6ynet 0+4, To ecTb ero cBovcTBa byayT 3aHMmaTb pernctpol ¢ 4 no N.

3T0 noseonsieT 3auKcUpoBaTb CBOWCTBA GIIOKOB B PerMcTpoBoi oGnacTtv, U ux agpecauust (npsmas) B
JanbHenweM He GyaeT 3aBUCETb OT U3MEHEHUIA camoli MPorpamMmbI.

KoceeHHasi agpecauus (Homep 6noka — Homep napameTpa wnvM HOMep BbIXOAA) 3aBUCUT OT HOMepa,
KOTOpbI MpucBanBaeTca 6rnoky B npouecce nporpaMMUpPOBaHuUs, M3MEHEHMEe 3TOro HoMepa, Hampumep, C Lenbilo
U3MEHWNTb MOPAOOK BBLIMONHEHNs (YHKUMOHanbHbIX 6rnokoB, Gyaet TpeboBaTb M3MeHeHus HacTtpourikn B SCADA-
cucTeme.

3.4.2 MODBUS npoTtokon

3.4.2.1 ®opmar 6aifTa, KOTOPLIVM NPUHMMAETCSA U NepefaeTcsl KOHTPONNepamMm crieayHLui:

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

Kapp coobuenns npotokona Modbus:

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

Foe k<16 — konuyecTBO 3anpalumBaeMbiX perncTpoB. Ecnn B kagpe 3anpoca 3aka3aHo bornee 16 perncrpos,
koHTponnep MAUK-51H B oTBeTe orpaHn4MBaeT UX KOMYECTBO A0 NepBbiX 16-TU perncTpos.
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3.4.2.2 Device Address. Agpec ycTponcTea

Appec koHTponnepa (slave-yctporictea) B cetn (1-255), no kotopomy obpailaetca SCADA cuctema (master-
YCTPOWCTBO) CO cBOMM 3anpocoM. Korga yaaneHHbIi KOHTPOMnep MocbiaeT CBOW OTBET, OH pasMellaeT 3TOT XKe
(cobcTBEHHDBIV ) agpec B 9TOM Nnone, YTobbl master-ycTpocTBO 3Haro Kakoe slave-yCcTpoMCTBO OTBEYaEeT Ha 3anpoc.

3.4.2.3 Function Code. ®yHKUMOHaNbLHbLIA KOA onepauun

KoHTtponnep MMUK-51H nogaepxueaeT cneaytowme dpyHkummn npotokona Modbus RTU «Mukpon»:

Function DYHKUMA MeTopn agpecauuun
03 YteHue pernctpa(os) (Ne+1) Henpsimas agpecauus
04 YteHne napameTpos(Ne+1) Henpsimas agpecauus
16 3anuncb napameTpos Henpsamas agpecauums
65 3anuncb napameTpos Mpsamas agpecaums
74 YTeHne napameTpoB Mpamas agpecauus
80 MHunumanusaumsa obmeHa no cetu
81 O6MmeH no cetn

KoHTtponnep MMUK-51H nogaepxueaeT cneaytowme dyHkumn npotokona Modbus RTU «Modicon»:

Function DYHKUMA MeTop agpecauuun

03 UrteHne 1 3anucbk napameTpos (Ne+1)* Henpsawas agpecauus
YteHune pernctpos (Ne+200)**

16 3anucb NnapameTpoB Henpsimas agpecauus
65 3anucb NnapameTpoB Mpsimas agpecaums
74 YUteHne napameTpos Mpsamas agpecauus
80 MHnumanunsaumsa obmeHa no cetn
81 O6meH no cetn

Moppo6HbIN hopmaT byHKLMOHANBHBIX KOAOB onepaLumn NpeacTaBneH B pasgene 3.4.4.

* [N yTeHnsa/3anncy 3HavYeHnn napameTpoB 6MoKOB, HEOOXOAMMO UCMONbL30BaTh CrneayoLlyo hopMyny:

MopspkoBbIN HOMmep 6noka*256+(1+((Homep napameTtpa 6noka -1)*2))=Peructp uteHus/3anucu
cBOMCTB Onoka

Hanpumep, ecnu Heob6xoamMMo cumTaTtb/3anucaTb 3HadeHne napametpa SP (Homep cBoncTBa 12) 6Gnoka
USER(63) ¢ nopsakoBbIM HOMEPOM 2, TO Mo hopmyrne:

2%256+(1+((12-1)*2))=535
** NSl YTeHWs1 3Ha4YeHuiA BbIXO40B 6r10KOB, HEOOX0AMMO UCMONb30BaTh CNEAYOLLYI0 hopMyny:
MopsakoBbI Homep 6noka*256+(Homep Bbixoga 6noka +200)=PerncTp YteHUs Bbixoaa 6noka
Ecnn Bbixog 6rnoka — BeLLECTBEHHbIN, TO 3TOT BbIXOA PEe3epBUpYET 2-a pernctpa, paccMoTpuUM MNpuUMep,

Heo6XxoaMMO paccunTaTb BCe PErMcTpbl Ans BbIXOAoB dyHKumMoHanbHoro 6roky AIN(05) ¢ nopsgkoBbiM Homepom 1, TO
no popmyne:

Bbixopn dErT: 256+1+200=457;
Bbixog dMAX: 256+2+200=458;
Bbixog dMIN: 256+3+200=459;
Bbixog OUT.SCAL: 256+4+200=460;
Bobixog OUT: 256+(5+1)+200=462
,rae (5+1) - 5 - Homep BbIxoga OUT;

1 — Bbixog OUT.SCAL — BelLeCTBEHHbIN 1 pe3epBupyeT 2 PErncTpbl.
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3.4.2.4 CRC Check. None 3HaYyeHNs KOHTPONLHON CYMMbI

3HayeHne ITOro nons - pesynbTaT KOHTPOMS C MOMOLUBK UMKnyeckoro usbbitouyHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHns coobwenna (address, function code, data) nepepatolwee yCTPOMCTBO
paccuutbiBaet CRC kog v nomelyaet ero B koHel coobuieHusi. MNpruemHoe yctporictBo paccumTbiBaeT CRC ko
NPUHATOro coobLleHns n cpaBHuBaeT ero ¢ nepegaHHeiM CRC kogom. Ecnn CRC kop He coBnagaeT, 3TO O3Hayaet
YTO MMeeT MeCTO KOMMYHMKauMOHHas owunbka. YCTPOWCTBO HE BLIMOMHSAET AENCTBUA U He faeT OTBeT B criyyae
o6HapyxeHusa CRC owmnbku.

MocnenosatensHoctb CRC pacyeTos:

. 3arpy3ka CRC peructpa (16 6ut) eamHnuamu (FFFFh).

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

. CoBur pesynbTarta Ha oavH 6uT BNpago.

. Ecnu coeuraembin 6ut = 1, ncknovarowee UMW cogepxxumoro pernctpa ¢ A001h 3HaveHnem.

. Ecnn casuraemblin 6uT Hynb, NOBTOPUTL LWar 3.

. MoBTopATh Warun 3, 4 n 5 noka 8 caBuros He ByayT MMETb MECTO.

. Ucknrovatowee U co cnegyowmumm 8 6ut 6anta coobueHuns n cogepxmmbim CRC pernctpa.
. MoBTOpATH Warn ot 3 0o 7 noka Bce 6anTbl coobLleHns He obpaboTatoTcs.

. KoHeuHoe cogepxvmoe pernctpa n 6yaeT 3Ha4eHUEM KOHTPOSbHOW CyMMbl.

OONOONNPAWN -

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

3.4.3 Mpumep pacyeTa KOHTPOJSILHOU cyMMbI (CRC)
Mpumep pacyeTa KOHTPOMBLHOM CyMMbI Ha A3blke CUL:
Example of CRC calculation in "C" language

unsigned int crc_calculation (unsigned char *buff, unsigned char number byte)
{

unsigned int crc;

unsigned char bit counter;

crc = OxFFFF; // initialize crc

while ( number_ byte>0 )
{
crc = *buff++ ; // crc XOR with data
bit counter=0; // reset counter
while ( bit_counter < 8 )
{
if ( cxrc & 0x0001 )
{
crc >>= 1; // shift to the right 1 position
crc *= O0xA001l; // crc XOR with 0xA001
}

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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3.4.4 ®opmaTt PyHKLMOHaANbHbLIX KOAOB onepauuun

3.4.4.1 YteHue 3HauYeHUA Bbixoaa pyHKLMOHaNbLHOro 6noka (agpecauuns Henpsimas)

®PyHKUMOHaNbHbIA Koa onepauum 03

03 Read Output Reg Indirect Address

QUERY
3anpoc
Field Name

Device

Function

NumBIlock

block_num

NumOutput

out_num

QuantityHlI

quantity

QuantityLO

CRC_LO

0 N[O [W[N]|F

CRC_HI

loe, 1,2,3 ... - Homep GawiTa;
guantity — KONM4YecTBO PErncTpoB (4BYX GaNTHbIX);
QuantityByte — KONMYeCTBO 3anpalumMBaeMblX GaNT AaHHbIX (3aBUCUT OT TUNA AaHHbIX).

RESPONSE

OtBeTt

Field Name Field Name

type INT type FLOAT, TIME
1 Device Device
2 Function Function
3 QuantityByte QuantityByte
4 DataHI DataHI (WordHI) 3
5 DatalLO DataLO (WordH]I) 2
6 CRC_LO DataHI (WordLO) 1
7 CRC_HI DatalLO (WordLO) 0

3.4.4.2 YteHue napameTpoB (Henpsimasi agpecauus)
dyHKLUMOHanbHbIN Kop, onepauuu 04

04 Read Property Reg Indirect Address

QUERY
3anpoc
Field Name

Device

Function

NumBlock

block_num

NumProperty

prop_num

QuantityHlI

guantity

QuantityLO

CRC_LO

0N [W[N|F

CRC_HI

Mpumeyanue. lMpu ncnonb3oBaHum npotokona obmeHa Modbus RTU (ctaHgapt "Modicon") ans yteHwms

RESPONSE
OTBet
Field Name

CRC_LO

CRC_HI

Device

Function

QuantityByte

DataHI

DatalLO

DataHlI

DatalL.O

CRC_LO

OO |(N(O|Oa | |W|N|(F

CRC_HI

CBOWCTB M BbIXOZ0B GrOKOB MUCMNOmnb3yeTcs Tonbko hyHkums "03":
- ANsi YTeHus cBoWcTB — B NapameTpe NumOutput nponuckiBaeTcst agpec,
- ANsi YTEHUS BbIXOAOB — K aapecy Heobxoammo npubbieatsh Yncno 200.

Field Name

Device

Function

NumBlock

NumOutput

QuantityHlI

QuantityLO

CRC_LO

(N[O [W[N|F

CRC_HI

block_num

out_num (<200 — yteHue cBowcTB, 2200 — YTeHne BbIXOAOB)

quantity
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3.4.4.3 3anucb napameTpoB (Henpsimasi agpecauus)
®PyHKUMOHaNbHbLIA Koa onepauuu 16

16 Write Property Reg Indirect Address

QUERY
3anpoc

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHl

DataQuantityLO

ByteQuantity

DataHI

| [([N[oja|bh|W (NP

DatalLO

=
o

DataHI

[
[EEY

DatalLO

[e=y
N

CRC_LO

[y
w

CRC_HI

XX
16
block_num
prop_num
0
2
4
XX
XX
XX
XX
XX
XX

RESPONSE
OTBeT

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHI

DataQuantityLO

CRC_LO

N |0 | |WIN (P

CRC_HI

3.4.4.4 3anucb napameTpoB (NpsiMas agpecauus)
dyHKLUMOHanbHbIN Kop, onepauuu 65

65 Write Property Reg Direct Address

QUERY
3anpoc

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHl

DataQuantityLO

ByteQuantity

DataHlI

O |N[ofa|h|W[N (-

DatalLO

[a=y
o

DataHI

[u=y
[

DatalLO

[E=y
N

CRC_LO

[y
w

CRC_HI

RESPONSE
OTBeT

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHI

DataQuantityLO

CRC_LO

(N[O |0 | |W N[

CRC_HI
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3.4.4.5 YteHue napameTpoB (nNpsimas agpecauus)
®PyHKUMOHaNbHbLIA KoA onepauuu 74

74 Read Property Direct Address

QUERY RESPONSE
3anpoc OtBeTt
Field Name Field Name
1 Device
1 Device 2 Function
2 Function 3 QuantityByte
3 DataAddressHI 4 DataHI
4 DataAddressLO 5 DatalLO
5 QuantityHlI 6 DataHI
6 QuantityLO 7 DatalLO
7 CRC_LO 8 CRC_LO
8 CRC_HI 9 CRC_HI

3.4.4.6 MUHuumanmsauma obmMeHa no ceTn, oOMeH no ceTu

®dyHKUMOHanNbHbIE koAbl onepauuu 80, 81

80 InitEXCHANGE
81 EXCHANGE

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

1 Device XX 1 Device

2 Function 80 2 Function

3 NumBlockLanHI block_num 3 NumBlockLanHI

4 NumBlockLanLO 0 4 NumBIlockLanLO

5 QuantityHlI NOT USE 5 DataQuantityHI

6 QuantityLO NOT USE 6 DataQuantityLO

7 CRC_LO XX 7 ByteQuantity

8 CRC_HI XX 8 1DataH]I

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

oe: «NOT USE» - npon3BosfibHOE 3HaYeHue.

XX

81
block_num
0
0
quantity
XX

XX

XX

XX

XX

XX
XX
XX
XX
XX
XX
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3.4.4.7 3anucb CUCTEMHbIX PErMcTpoB
®PyHKUMOHaNbHbLIA Koa onepauuu 13

13 Write SYS registers

QUERY RESPONSE
3anpoc OtBer
Field Name RUN PROGRAM Field Name
1 |Device XX XX 1 |Device
2 |Function 13 13 2 |Function
3 |DataAddressHI |0 0 3 |DataAddressHI
4 |DataAddressLO [xx XX 4  |DataAddressLO
5  |QuantityHI 0 0 5 |QuantityHI
6  |QuantityLO OxFF 0 6  |QuantityLO
7 |CRC_LO XX XX 7 |CRC LO
8 |CRC_HI XX XX 8 |CRC_HI
Aapec KomaHpa 3Hau CocTosiHne
DataAddressLO |Command QuantityLO |State
1 PRG_STATUS OxFF RUN
Pexum paboTbl 0 PROGRAM
2 CHANGE_EN 0 Disable
PaspelueHve nsmeHeHus OxFF Enable
3 LOAD(RAM)
3arpyska nporpaMmmbl
4 SAVE(EEPROM)
CoxpaHeHnne B8 EEPROM
3.4.4.8 YteHne cuCTEMHbIX perucTpoB
dyHKLUMOHanbHbIA Ko onepauuun 77
77 Read SYS registers
QUERY RESPONSE
3anpoc OtBeT
Field Name Field Name
1 |Device XX 1 Device XX
2 |Function 77 2 Function 77
3 |DataAddressHI 0 3 |QuantityByte 04
4 |DataAddressLO XX 4  |DataHlI
5 |QuantityHlI 0 5 DatalLO
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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4 OnepaTtuBHOe yrnpaBfeHue

4.1 dnemeHTbl onepaTUMBHOIo ynpaBneHus

[ns nyywero HabnwoaeHNs 1 ynpaeneHns TexHonorndeckum npoueccom koHtponnep MUK-51H obopyaosaH
aKTUMBHOW 4YeTbipexpas3psgHon umndpoBor uHAMKauven. Ona oTobpaXeHWs M3MepseMon BENUYMHbI MUCMOMb3yeTcH
ancnnen MAPAMETP, 3apgaHHon Toukm - gucnnen 3ABOAHHA, 3HaveHns ynpaBnsiowero BO3AeNCTBUSA - AWUCNNEN
BUXIA. JnueBas naHenb KOHTponfiepa COAEPXWUT HeobXoOUMOE KONMUYECTBO KNaBuw  OGCNyXuBaHWSA 1
CUrHanu3auMoHHbIX CBETOAMOAHBLIX WHAWKATOPOB AN PasfuyHbIX CTaTYyCHbIX PEXMMOB W CUrHanoB. BHewHwuin Bug
NVLEBON NaHenu 1 3aNeMeHToB onepaTUBHOro ynpasneHus koHTponnepa MUK-51H npueegeH Ha puc. 4.1.

HasHaueHnsi anemMeHTOB onepaTUBHOrO ynpasrneHus koHTponnepa MUWK-51H — gucnnees, cBeTOAUOAHBIX
WHOWKaATOPOB W KrnasuLl NpuBeaeHo B pasgenax 4.1.1-4.1.3.

Oucnnen KAHAJ
L

Oucnnen
NAPAMETP

p o U O
O o o o [o o
Oucnnen

9
N % nu
\CBeTo;:wlongle
WHAMKAaTOPbI

Oucnnen
BVIXI,EI,/

PucyHok 4.1 - SrieMeHmbI 0repamusHo20 yrpasneHusi

4.1.1 HasHauyeHue gucnnees NnuueBoun NaHenu

Oucnnen HasHa4yeHue gucnnesn

o NAPAMETP B pexvnme PABOTA vHOMUMPYeT 3HaYeHne BbIOGpaHHON M3MEPSIEMON BEMNWUYMHBI, perynupyemom
BENWUYUHEI U T.N.

B pexxume NMPOIrPAMMUPOBAHWE nuguumpyeT Homep BbIGpaHHOro napameTpa.

e 3ABOAHHA B pexvme PABOTA wuHAWUMPYeT 3HayeHue 3adaHHOM TOYKM BbIOpaAHHOrO  KOHTypa
perynvpoBaHna unu 3HadeHne 3adaHHOW TOYKM BbIOpaHHOWM LIAroBoW MporpamMbl Unu gpyroe
3HaYeHne TEXHOMOrM4ecKoro napameTpa.

B pexume NMPOTPAMMUPOBAHWE vHanumpyeT 3HadeHne napaMeTpa nporpaMMUpoOBaHUst Unu
KOHdpurypauum.

e BUXIO B pexvme PABOTA uvHOMUMpyeT 3HayeHue ynpaBnsiowero BO3AEeNCTBUsS, NOAaBaemMoro Ha
aHanorosbIi UNW UMMNYNbCHBLIN BbIXOA, YCTPOMCTBA UMW CUrHam MOMOXEHWS WUCMOMHUTENbHOMo
mMexaHu3ma (B %) BelbpaHHOro perynsitopa. MIHaMUMpyeT 3HayeHre ynpasnsiowero Bo3aencTems
3agaTyvKka BbIOpaHHOW NOMb30BaTENbCKOM NaHeNn MHANKaLMN 1 yNpaBreHus.

B pexume T[MIPOTPAMMUPOBAHWE Ha paHHbIn  gucnnen  BbIBOASATCS  3HAYEHMS
BCMOMOraTesbHbIX NapamMeTpoB.

e KAHAN B pexume PABOTA uHavMuupyeT HoMep BbIOpaHHOrO kaHana perynsitopa, LaroBow nporpaMmbl,
HOMep Nonb30BaTeNbCKON NaHenu.

B pexvume NPOMPAMMUPOBAHUME nHanumpyeT HOMep YpOBHS NpOorpamMmmMupoBaHus.
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4.1.2 Ha3Ha4yeHue cBeTOAMOAOHbLIX MHAUKATOPOB

WHpukaTtop Ha3HauyeHue nHaukaTopa

e Per Ceetutcs, ecnu BblOpaHa naHenb uHOUKauuu u yrnpaeneHus peeynsamopom (PID(60),
PID_CAS(61), PID_IMP(62), D_PID(95) unu D_PID_1(96)).
lMepekrioueHne HoMepa perynaTopa OCyLLEeCTBASeTCA ¢ NoMoLLbo knasuw “NekH T n “NekHd*.
MakcrMmanbHoe KonnyecTBo perynaTtopoB 3agaeTcsi npy nporpaMmMmmpoBaHun (He 6onee 9).

o [Mpr CeeTtutcs, ecnu BblbpaHa mnaHesb UHOUKauuu U yrpaeneHusi waeoeol mnpozspammol (m.e.
yHKYuoHarnbHeIM 6riokom TM_PRG(57)).

MepeknioyeHne HoMepa LLAroBoi NPOrpaMMbl OCYLLECTBASIETCH ¢ NOMOLLbo knasuw “NekH ™™ u
“NekH*“.

o lHp CeeTtuTcs, ecnu BolbpaHa rosib3o8amerisckas naHesb uHOUKauuu u ynpasneHus. NHdopmaumns
W ynpaeneHne onpeaensioTcs nonb3oBaTerniemM npv NporpammMupoBaHnvM B (PyHKLMOHANBHOM
6noke USER(63).

e Bx CeeTuTtcs, ecnu BblbpaHa naHesnb UHOUKayuu 8xo008 hyHKLIMOHaNbHbIX BrOKOB.

e Bux CeeTtuTtcs, ecnu BblbpaHa naHesib UHOUKayuu 8bix0008 PyHKLNOHANbHbBIX GITOKOB.

e Mpm Ceetutcs, ecnu BblbpaHa naHens UHOUKauuu U pedakmuposaHusi — rnapamempos
PyHKUMOHaNbHbIX 610KOB. (CM. Takke n.5.2.1.4).

o OLL Ceetutcsa B pexume NMPOMPAMMUPOBAHUME n muraet B pexume PABOTA npu Hanuumm
oLWMBOK NporpaMMUpPOBaHKS.

e OT Ceetutca Tonbko B pexume NMPOMPAMMUMPOBAHWME, ecnn cywecTByeT CUCTEMHbIM uUnn
nporpammupyembin OTKA3 (cm. pasgen 5.2.1.7 — KoHTponb 0Tka3oB).

° b CBeTuTCs, ecnv waroeasi nporpaMmmMa HaxoauTcsl B pexume "pabota”.

o CeeTuTtcs, ecnu waroeas nporpaMmmMa HaxoauTcs B pexume "oxuaaHue" nnum "octaHos".

om CeTuTCH, ecnu warosas nporpaMma HaxoauTcst B pexume "cton" nnum "koHew, nporpammel”.

o KY CeTuTCs (B 32aBUCUMOCTM OT BbIOpaHHOWM CTPYKTYpbI perynsatopa), eCnv perynstop HaxoauTcs B
KackaZlHOM pexume ynpaBneHusl.

o JIY CBeTuTcs, ecnu perynatop HaxoAMUTCs B NIOKANbHOM PEXUME yrpaBrneHust.

o PY CBeTuTCH, ecnu perynsitop HaxoguTcsl B PyYHOM peEXMME YNpaBrieHusl, U He CBETUTCS, ecrnu
perynaTop HaxoauTcs B aBTOMaTUYECKOM PEXUME YNpaBreHus.

o CY CBeTunTCH, ecnu perynsatop HaxoauTCs B Cneasawem pexume ynpaenenus (tracking).

e Pb Ceetutcs, ecnu koHTponnep MUK-51H Haxoauntca B pexume PABOTA

o P CeeTtutcs, ecnu koHTponnep MUK-51H Haxogutea B pexxume NMPOIrPAMMNPOBAHUE.

o |H MuraeT, ecnv npoucxoaut nepegaya gaHHbIX Mo UHTEPKENCHOMY KaHasny CBA3W.

e A (aucnnen
MAPAMETP)

CBeTuTCsl, ecnu 3HavyeHne BbiOpPaHHOW U3MePSIEMON BENUYMHBI NPEBbLILIAET 3HAYEHUE YCTaBKM
curHanmaaymm oTknoHeHmnsa MAX.

e V (oucnnen
MAPAMETP)

CBeTutcs, ecnu 3HayeHne BbIOpaHHOW WM3MeEPSIEMON BENWYMHbI MEHbLUe 3HAYeHUs YCTaBKM
curHanmaaymm oTknoHeHmnsa MIN.

e A (aucnnen
BUXI1O)

CeeTtoguoaHbln nHamkatop coctosHusa kniova BOJIbLUE vMnynbCHOro vnm Tpexno3vuMOHHOro
perynatopa. CseTutcsa npu BkrtodeHHoM krtode BOJIbLLE.

e V (oucnnen
BMXIO)

CBeToauoaHbIN MHAMKATOp COCTOoAHUS kntoda MEHBLUE umnynbCHOro nnv Tpexno3vumMoHHOIro
perynatopa. CBeTuTca nNpu BKIMOYEHHOM krtove MEHBLLE.
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4.1.3 HasHauyeHue KnaBuLL

KnaBuwa

HasHa4yeHue knaBuLIKN

e [U] MeHrO

B pexume PABOTA c nomoLibio JaHHOW KNaBWLIKM OCYLLECTBSAETCA NEpeKntoveHne naHenewn
PEXUMOB MHAMKALMM 0003HAYEHHbIX CBETOAMOAHLIMU MHOMKATOPaMW, PacroNIOKEHHbIMU Nog
ancnneem 3ABOAHHA. Kaxpoe Haxatue knaBuwm MEHKO npuBOoaMT K nepeknoyeHuto Ha
crnepfyloLWmMn cnpasa nHaukatop (U T.4. Mo Kpyry) - cMm. puc. 4.2:

Per Mpr Iiag Bx Bwux Mpm oW OT
S —

= 2 T3 T & O3

PucyHok 4.2 - [Mopsadok nepeknoyeHUss UHOUKamopoe8 PexumMos

B pexnme TMPOTPAMMUPOBAHME paHHas «knaBuwa BbINOMHAET (YHKUMIO OTMEHbI
BbIMOMHEHHbIX 4ENCTBUI, OonepaLmm.

e [¢] Beig

KnaBuwa npegHasHayeHa Ans noaTBepXAeHUs BbINONHAEMbIX AEWCTBUWA, onepaumi n ans
dukcaumm BBOAMMBIX 3HaYeHW. Hanpumep, noATBepXAeHWe nepexofa w3 aBTOMaTUYeCcKoro
pexvma paboTbl B peXuM py4yHOro ynpaBneHuss u obpaTtHo, umkcaums BBoga M3MEHEHHON
3aJaHHON TOYKU, NPOABWMXXEHME MO YPOBHSIM NMPOrpamMMUPOBaHKS U T.M.

o [Nekn 1]

KnaBuwa npegHasHadyeHa ONs M3MEHeHWs MHAWMLMPYEMOro kaHana (Bxofa, perynaropa, Lara
LIaroBOW MporpamMmbl) B CTOPOHY YyBenuyeHus. B pexume KOHMUrypupoBaHWs MCNonb3yeTcs
ANsi HACTPOWKM YCINOBUI NEPEXOA0B LLUaroBov NporpaMmbl.

o [NekH 4]

KnaBuwa npegHasHadeHa [nAs U3MEHEHUs MHOULMpyemoro KaHana (on,ua, perynartopa,
Laroson I'IpOFpaMMbI) B CTOPOHY YMEHbLUEeHUA.

e [P/A]

e Kaxpoe HaxaTue KnNaBuLIM Bbi3blBaeT MEPEXod perynstopa M3 aBTOMaTU4eCKOro
pexvma paboTbl B PeXXMM PYYHOTO ynpaBrieHus U 06paTHO (COBMECTHO C HaXaTueM KraBuLu
[¢¥], ana noaTBepXAeHMs BbINOMHEHMS onepaLumn nepexoaa).

e Takxke, ecnu BbibpaHa naHenb WHOMKALMW COCTOSIHMSA LLAroBOM MpPOrpaMMbl, 3TOW

KnaBwWLUEN MOXHO NEPEBECTU LLAroBy nNporpamMmmy B pexuM "pabota”, "oxuganve" unu "cton”.

e [3aBa.]

KnaBuwa npegHasHaveHa Angd Bbi3oBa MHOAWLUMPYEMOro 3Ha4YeHud BHyTpeHHeI;I 3aﬂaHHOIZ TOYKU
Ona penaktmpoBaHUAa U AnNd nepekrniyYeHna peXXMmMoB 3adaHHbIX BEJTUYUH.

e [A] 3Hau.

KnaBuwa "Gonbwe". lNpu Kaxgom HaxaTuy 3TOM KMNaBWWKM OCYLLECTBISIETCH YBENUYeHue
3HayYeHWUn, 3aaHHOW TOYKWU, BLIXOAHOIO CUrHana ynpaBreHus (ynpaBsrsiiollero BO3OeCTBMSA)
UNn 3HadyeHus mM3MeHsiemoro napametpa. [lpu ygoepXxvBaHWUM 3TOM KNaBuWIKM B HaXaTom
NMOMNOXEHUUN YBENUYEHNE 3HAYEHMI NPOVCXOAUT HEMPEPLIBHO.

e [V] 3Hau.

Knasuwa "meHble". [py kaxgom HaxaTum 3TOW KraBuLIKM OCYLLECTBNSAETCA YMEeHblueHue
3HaYeHWUn, 3afaHHOW TOYKWU, BLIXOAHOrO CUrHana ynpasreHus (ynpaBsrsiiollero BO3OeCTBUSA)
UNN 3Ha4YeHUss uaMeHsiemoro napameTpa. [pu yaoepXvBaHUWM 3TOW KMNaBULIM B HaXaToM
NOMNOXEHUN YMEHbLUEHNE 3HAYEHWIA MPOUCXOANT HEMPEPbLIBHO.

MN3MeHeHne 3Ha4yeHWI BbIBOAMMBLIX Ha pasnuyHble gucnnen (UndpoBble WHAMKATOPbLI) NPEeACcTaBneHo Ha

pucyHke 4.3:

Oucnnei - = =
MAPAMETF, ,_,[‘ r

3ABOAHHA

Oucnnen
BlAXIO

NN
11— 11t

ManmeHeHUe aHaYyeHUL NapaMenpos
AP Haxamul cnedyrowux KnasuLy,
8 MAaKxe ux KoMBuHawua:

T oaHokpatHoe Hawate MWW
HakaTWe ¢ yoepxaHiem AV i
nawarve ¢ yoepsanven JW + 3Jasn. —

Pexumbl
YCKOpPEHHOTO
HM3MEHEHWA

HAMATHE C yOepKaHWeM AW . pin

PucyHok 4.3 - VismeHeHue 3HadeHul Ha pasnuyHbIx oucrnesx
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4.2 OnepaTuBHOEe ynpaBlieHue KOHTypamMu perysimpoBaHus
4.2.1 O6wwue npaBuna

[ns Toro 4To6blI BECTV OnepaTUBHOE ynpaBreHne KOHTYPOM perynmpoBaHus koHTponnep MUK-51H gomnxeH
6biTb nepesefeH B pexum PABOTA. Tak xe gomkHa 6biTb BbibpaHa naHenb MHAMKaUUWM perynaTtopoB — CBETUTCH
nHamkatop PEI.

B koHTponnepe MoxHO opraHm3oBaTb OT 0 40 9 KOHTYPOB perynmpoBaHus.

OnepaTnBHOE ynpaBsreHne BeAeTcs No n3bnpartensHOMy NPUHLMAY: BbIBMpaeTcs HOMep KOHTYpa 1 ANs Hero
KOHTPOMUPYIOTCA U N3MEHSAIOTCA PEXUMbI, NapaMeTpbl U curHansbl. cknioyeHne cocTaBnsieT Nb KOHTPOMb OWNBOK,
KOTOPbIN BeAeTCs AN BCEro KOHTponnepa B Liernom.

4.2.2 JlnueBast naHenb

JlnueBasa naHenb npegHasHayeHa Ons ONepaTUBHOMO YNpPaBrEHUSA KOHTYpamMu PeryrmpoBaHUS U COAEPXUT
HeobxoavMble CBETOAMOAHbIE, UM POBbIE MHANKATOPLI U KNaBMaTypy.

JInuesas naHenb koHTponnepa MUK-51H B pexume onepaTtMBHOro ynpaBneHUs KOHTypamu perynvpoBaHus
npeacrtasneHa Ha puc.4.4.

Homep perynsitopa, L -NHpukaTop
LLIAroBOW NporpaMmbl PErI (NaHenb
unm T perynsiTopos)
nonbL3oBaTeNbCKON

naHesm MAPAMETP e — o Pce)r non I8x BC; Béx ﬂ(p)u %u (g | WHamkaTopsl

A Ony  Nekw. B ¥ pexnmonB

Tekywiee 3HaveHue b 4 Orpy yrpaBneHus
perynupyemoro @cy

napameTpa /_3ABDAHHH BUXIA N e :
E one
— ) v, ®H

3HauyeHne 3amaHHoN
TOYKN

oo SNV

BkntoueHus BkntoueHus Knasuwn
BbIXOAHOrO cWUrHana  gnipouya MEHBLIE kmoya BOJMbLUE
perynsaTopa UMMYIbCHOTO UMMYIIbCHOTO

perynatopa perynatopa

PucyHok 4.4 - Jluyesasi naHesb 8 pexumMe ornepamueHo20 yrpaeeHusl KOHmypamu peaynuposaHusi

OpHopaspsigHbid gucnnei "Ne" — KOHTYp - NokasbiBaeT HOMep KOHTypa perynstopa, ¢ KOTopbiM paGoTaeT
oneparop.

Ha yeTbipexpaspsagHein ancnnen NMAPAMETP BbiBoAUTCH Tekyllee 3HadeHue perynvpyemMoro napametpa.
[Ba cBetoamnoaHbix uHamkatopa V¥ v A B 3TOW rpynne CUrHanmu3unpyrT O cpabaTtbiBaHMM curHanusaumu BbixoAa
WHAMLMPYEMOro napameTpa 3a yCTaBku "MeHbLue" unm "6onbie”.

Ha yeTbipexpaspsagHbin aucnnei SABAAHHA BeiBOANTCS TeKyLlee 3Ha4YeHne 3aaHHOM TOYKMN.

Ha TpexpaspsagHein gucnnen BUXIO BbiBOOMTCA 3HayeHWe curHana Ha Bbixoge peryngaropa. [sa
cBeToauoaHbIX MHAMkatopa V¥ M A B 3TOW rpynne CUrHanuaupyT O cpabaTbiBaHWM BbIXOAOB WMMYbCHOMO
perynaTopa B HanpasneHuu "MeHbLue" nnu "éonbLue”.

YeTblpe CBETOAMOOHBIX MHAUKATOPA «PEXMM YNpaBneHNs» ykasblBaloT, B KAKOM pexnme paboTaeT KOHTYp:
KY — kackagHoe ynpaBreHue,
JIY — nokanesHoe ynpasneHue,
PY — pyyHoe ynpasneHwue,
CY — cnegsiwee ynpaBneHue.

Jlnuesas naHenb UMeeT 8 KMaBWLL, C MOMOLLbID KOTOPbLIX BEAETCA OnepaTMBHOE YMNpaBrieHWe KOHTypamu
perynmpoBaHus.
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4.2.3 N3meHeHue pexxumMoB paboyero ypoBHS, YPOBHU 3almnThbl paboyero ypoBHs

Ha paboyem ypoBHe BO3MOXHO M3MeHeHVe pexuma paboTbl perynstopa — OCyLleCcTBrieHne nepexopa M3
aBTOMAaTMYECKOro pexumma ynpasneHus (kackagHblni — KY n nokaneHbein - J1Y) B pydHon pexum ynpasnenus (PY) n
obpaTHO, OCyLLECTBNATL UBMEHEHUE 3Ha4YeHWs 3a4aHHON TOYKM, MBMEHATb 3HaYeHVe yNpaBnsaoLWero BO3AecTeus (B
PYYHOM pexume yrnpasneHns perynsaTopom).

VimeeTca ypoBeHb 3awuTbl ANs M3MEHeHusi pexmnmoB paboTbl paboyero ypoBHsa. Ecnu onepatop He
noomeepx0aem CBOWX OENCTBUI HaxaTvem knasuwm [¢], TO JaHHble LeUCTBUA ornepaTopa BOCMPUHUMAIOTCS Kak
HeBepHOe OeNCTBME WM ClydanHoe nepekroveHne pexuma paboTbl. ITO M NpeacTaBnseT yposeHb 3aljumsl OT
crnyyariHoro nepeknoyeHns pexvma pabotbl, nHankaTop KY nepectaHeT Muratb v NoracHeT, a perynsaTop ocTaHeTcH
B aBTOMAaTMU4ECKOM JTIOKaNbHOM pexvMe ynpasreHus.

4.2.3.1 U3meHeHMe pexunma paboTbl perynsatopa

B perynatopax, ucnonesyembix B KoHTponnepe MWK-51H, nmeetca Tpu pexuma paboTbl ynpasneHus
06BbEKTOM perynnupoBaHus:

® aBTOMaTUYeCKNI pexnm paboTbl, KOTOPbIA COCTOUT U3 PEXNMOB:
- KackagHbln pexum ynpasneHus - KY
- NoKarnbHbIN pexum ynpasneHus - J1Y

® pYYHOI pexum paboThbl - PY.

Pexum paGoTbl perynsiTopa - aBTOMaTUYeckui (KackagHblil, foKanbHbIA) WNWM  pydHOW  siBRsieTcs
3anomMuHaeMbiM cocmosiHueM. Tlocrne BKMIOYEHWUSI MUTaHUS PErynaTop HaxoauTCsl B TOM PeXUMe, B KOTOPOM OH
HaXOAMNCS Ha MOMEHT OTKIOYEHNS.

KackagHbln pexxum paboTbl perynatopa BblOMpaeTcs npyv COOTBETCTBYIOLLEN KOHUrypauum CTPYKTYpbl
dyHKUMOHanbHoro 6noka BeibpaHHOro perynsTopa.

Bonee nogpobHo 6ubnuoTeka n onucaHve yHKUMOHanNbHbLIX GMOKOB, NpeAcTaBneHbl B PyKOBOACTBE MO
akcnnyataummn lTPMK.421457.005 P32.

Bbibop pexuma ynpaenenus: pydHonm PY, nokanbHbin JTY, kackagHbii KY ocyuiectBnseTcs HaxaTnem
knasuwm [P/A] Ha nuueBoi naHenu perynsitopa ¢ nocneaylowmM HaxatveM knasuwm [&]. Mepexop v3 pyyHoro
pexuma ynpasneHus PY B kackagHbii KY 6nokupoBaH, n BO3MOXEH TONbKO Nocrne BbiGopa NoKanbHOro pexvma
ynpasneHus JTY. briok-cxema usameHeHus pexvMoB paboTel NnpegcTaBneHa Ha puc.4.5.

KackagHbin pexum
ynpaBneHus
(Mnamkatop KY)

Asmomamuyeckuti PyuHoW pexum
peaynsamopa (MHamkaTop PY)

JNokanbHbIN pexum
ynpaBrneHus
(MHawnkaTop JTY)

Ha 6r1ok-cxeme yka3aHbi
803MOXHblEe HarpasneHusi
U3MeHEHUSs pexumMos pabomel

1
1
1
1
1
1
1
[}
:
1
pexum pabomsi : ynpaeneHus
1
1
[}
1
1
1
1
1
1
1
[}
1

PucyHok 4.5 — Briok-cxema U3MEHeHUs pexumMoe pabomsl

Bbl60p peXxumMma ynpaBsneHua conpoBOXOaeTCA cBeYeHMeM COOTBETCTBYHLWEero ceetoanoaHoro nHaounkatTopa
Ha NMLEBON NaHeNn KOHTponnepa:

- B KackagHoM pexvme ceeTutcsa nHgukatop KY,
- B JTOKanbHOM pexume cBeTutca nHamkatop Iy,
- B PY4YHOM pexume cBeTuTcsa niaukatop PY.
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4.2.3.2 ABTOMaTU4YeCKUIN KacKaAHbIN UNU NOKanbHbIN PeXUM paboTbl perynsitTopos

Mepexopn Ha py4YHOM pexum paboTbl

ABTOMaTHU4eCKUN

KacKagHbIN unm
NOKanbHbIN

peXum paboTbl
O rpy

@ [PIA]

¥ py
e [J]
® Py

YpoeeHb
3awumsl

e B aBTOMaTM4eCcKOM KackafHOM WK JIOKallbHOM pexumMe paboTbl perynatop ynpaenseT
OOBEKTOM  peryniMpoBaHusi  COrMacHO  BbiIGpaHHOMY — 3aKOHY  perynMpoBaHuss U C
COOTBETCTBYHOLUMMI HACTPOMKamu nosb3osaTens.

e B aBTOMaTtuyeckom pexvme paboTbl MHaukaTop PY Ha nuuesor naHenu noraweH. Ceetutca
oavH n3 uHamkatopos JTY unu KY, B cooTBeTCTBMM C BblOpaHHbIM Ha OaHHbI MOMEHT
pPeXnMoMm.

e [Ina nepexoga B pyyHOU PEXUM YnpaBneHns Heobxoammo HaxaTb knasuwy [P/A] Ha
NVLEBON NaHenu perynsropa.

e ViHavkaTop PY Ha nuueBor naHenu HauynHaeT Murathb.

e Ecnu onepatop Haxan knasuwly [¢'] B npouecce Muranus uHaukatopa PY (npubnuautensHo
10-15 cekyHAa) — npoun3ongeT gukcayusi 8bI6paHHOZ0 pexuma U PerynaTop nepenaeT B pexum
py4HOro ynpasneHus, nigukatop PY Gyaet cBeTuTbes — 4To ByaeT B AanbHelweM ykasblBaTb
Ha pyYHOW pexunm paboTbl.

e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUI HaxkaTuem knasuwwn [&], To gaHHbIe
AEeNCTBMA onepaTopa BOCMPUHMMAKOTCH Kak HeBepHoe [JAencTBMe WnuM  cryyaniHoe
nepeknioYeHne pexmma paboTbl.

e OTO W NpeAcTaBnsieT ypoeeHb 3aWjumabl OT Clly4yaHOrO NEPEKNYeHNs pexuma paboThbl,
uHavkatop PY nepectaHeT muratb M noracHeT, a perynatop OCTaHeTCsl B aBTOMaTUYECKOM
pexume yrnpaBrneHus — KackaiHOM WIn NokarbHOM.

4.2.3.3 Py4yHoM pexum paboTbl perynaTopoB

Mepexopn Ha aBTOMaTM4E€CKMMA NOKalNbHbIN PeXuM paboThbl

Py4yHol pexum
pa6oTbl

8 KY
ny
® ry
@ [PIA]
Ky

ny
PY

= [¢]

O ky
® ny

O pry

YpoeeHb
3awumsl

e B py4yHOM pexume paboTbl onepaTop C NMLEBOW NaHENM ¢ NOMoLLbio knasuw [A] “6onbLue”
n [V] “mMeHble”, ynpaBnsieT BbIXOOAOM perynstopa, TeM cambiM OpMUpYeT 3HauveHue
ynpaBnsoLLEero Bo34encTens, NnogaBaeMoe Ha UCMONHUTENbHbIA MeXaHU3M.

e ViHavkatop PY Ha nuueson naHenu ceetutcs. MnaukaTtopsl KY n IY He cBeTaTCA.

e [Ina nepexoda B aBTOMAaTUYECKUI JIOKa/lbHbIU PEXUM yrpaBreHus Heobxoaumo 0eaxob!
HaxaTb knasuwy [P/A] Ha nuueBol NnaHenu perynsaTopa.

e VHaukaTtop JY Ha nuueBol NaHenu HauMHaeT MuraTb, eCnv onepartop Haxan knasuwy [¢]
B npouecce MuraHus uHavkatopa JY (npubnuautenbHo 10-15 cekyHa) — npousongeT
¢ukcauyuss 8bibpaHHO20 pexuma W Pperynatop nepevaeTr B PEXMM aBTOMATUYECKOro
J10KaslbHO20 ynpaBneHust.

e VHankatop PY noracHeT u 3acBetutcst mHaukatop JIY — uTto OygeT B AanbHenem
yKasblBaTb HA aBTOMATUYECKUI JTOKasIbHbIU PEXUM paboThl.

e Ecnu onepatop He nodmeepxdaem CBOVUX OeNCTBUIA HaxaTuem knasuwin [¢'], To AaHHbIe
OENCTBUSA onepaTopa BOCMNPUHMMAKTCA Kak HEBepHoe [OeWCTBME WUNKu  cryvyanHoe
nepeknioveHne pexmma paboTbl.

e OTO M NpeacTaBnsieT yposeHb 3aujumbl OT CRy4YaWHOro MEepeKoYeHus pexnmMa paboThbl,
nhaukaTop JIY nepectaHeT muratb M MOracHeT, a Perynsitop OCTaHeTCs B PyYHOM pexunme
ynpaBneHus.
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4.2.3.4 ABTOMaTU4YECKUN NOKaNbHbIA PEXUM paboTbl perynsiTopoB
MNepexopn Ha aBTOMaTM4eCKMMA KackagHbIA PEXUM paboTbl.

ABTOMaTuyeckui e B aBTOMaTMYECKOM fOKanbHOM pexume paboTbl perynatop ynpasnseT OObeKkTom

noKanbHbIN perynmpoBaHusa COrMacHo BbIOpPaHHOMY 3aKOHY pPerynMpoBaHuWs U C COOTBETCTBYHOLLMMMU
pexum paboThbl HacTpovikamu nonb3oBaTens.
O kv
® ny e ViHaukaTtop J1Y Ha nuueBon naHenu ceetutcs. MHamkatopsel PY u KY He cBeTaTcs.
Ory
< [P/A] e [Ina nepexoga B aBTOMAaTUYECKUN KackadHbIl PexuMm ynpaeneHus Heobxoammo mpuxobl
HaxaTb knasuwy [P/A] Ha nuueBoi NnaHenu perynsaTopa.
? KY e VHaukaTop KY Ha nuueBoii naHenm HauuHaeT MUraTb, ECNv onepaTop Haxan knasuwy [¢'] B
ny npouecce muranua uHavkatopa KY (npubnuantensHo 10-15 cekyHa) — npounsonget guxkcayusi
O py 8bI6paHHO20 pexuma W perynaTtop nepenaer B pPeXVMM aBTOMATUYECKOro KackadHO20
ynpasneHus.
= [¢]
@ Ky e VHaukatop Y noracHeT u 3acBetutcs uHaukatop KY — yto Oygetr B JanbHenwem
O ny yka3blBaTb Ha8 aBTOMaTUYECKNIN KacKkadHbIl pexnum paboThbl.
O py
e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUI HaxkaTuem knasuwwn [&'], To gaHHbIe
YpoeeHb AEeNCTBMA onepaTopa BOCMPUMHMMAOTCA Kak HeBepHoe [AenWCcTBMe Wnu  cryyvaviHoe
3awumsl nepekniYyeHne pexuma paboThbl.

e JTO M NpeAcTaBnsaeT yposeHb 3awjumbl OT CRy4alHOro MepeknioyeHns pexvMa paboThbl,
nHaukatop KY nepectaHeT muraTb M MOracHeT, a perynstop OCTaHeTcs B aBTOMAaTU4eCKOM
noKanbHOM pexvme ynpasneHus.

UHOukayus e B kackagHOM perynatope nHaukauusi napameTpoB Master ocyliecTBnsieTcs npu nepexoae
Ha KackagHoe perynupoBaHune (cBeyeHue ceetogmnoaa KY), a Slave Ha nokanbHoM (cBeyeHue
ceeTtoavoga I1y)

4.2.4 N3meHeHUWe 3HaYeHUs1 3aaHHOWN TOUYKU PErynsaTopos

Ons Toro 4ToObl U3MEHUTL 3af@aHHYIO TOYKY KOHTypa perynvpoBaHusi koHTponnep MUK-51H gomnxeH ObiTb
nepesegeH B pexum PABOTA. Tak xe pomkHa ObiTb BblOpaHa naHenb WHAMKALUW PErynsaTopoB — CBETUTCS
unhaukaTop PEl. Ha gncnnen MAPAMETP BbiBOOUTCA 3HA4YeHUe n3mepsieMon BenuuuHel, a Ha aucrnen 3ABOAHHA
— 3HaYeHue 3ajaHHOW TOYKM.

B perynatope umeeTtcs 3agaHHas Touka, UCMONb3yemasi TONbKO B aBTOMATUYECKOM pexuMe yrnpasneHus. o
OTHOLLEHMIO K (DYHKLUMOHANbHOMY OMOKy perynupoBaHus 3afaHHas Touka perynsitopa MoxeT OblTb BHYTPEHHeN nnu
BHELLUHEN.

BHYTpeHHsIA 3afjaHHas Tovka M3MEHSIeTCA C NWUEBOW MaHenu KOHTpomnnepa. 3HayeHue BHYTpPEHHeW
3a0aHHON TOYKM SIBNSAETCA 3aroMuHaeMbiM 3HaqYeHueM. locne BKIYEHUS NUTAHUSA Perynsitop HaumMHaeT paboTy ¢
TEM 3HAYEeHNEM 1 C TEM BUOOM 3aaHHOW TOYKU, KOTOPOE ObINO HA MOMEHT OTKITHOUYEHWSI.

BHelLHs1A 3agaHHas Touka perynaropa MOXeT 3adaBaTbCsl, HanpyMep, C BHELUHEro aHarnoroBoro BXxoaa umnm
dopmupoBaTbCa ApyrMM (yHKUMOHaNbHbIM Griokom. [Mpu BbiOpaHHOM Buae 3agaHHoW Toukn kak BHELLUHAA
BO3MOXEH TONbKO ee KoHTponb Ha aucnnee 3ABOAHHA, naveHuTb ee 3HauyeHMe C NMLEBOW NaHenu perynsiropa
HEBO3MOXHO.

BHYTPEHHAA (TOKANbHASA)
3afjaHHas Touka

BHELUHAA

(AUCTAHLIMOHHAA) Bbixop BHYTpeHHero 3agaruuvka
3afaHHasi Touka 3aea /

Hanp. Bxoa Al2 AY

BXOAHOW curHan

3HaueHue 3aAaHHOW TOYKM
3apaHue perynsitopy

PucyHok 4.6 — briok-cxema ¢hopMuUpo8aHUsi 8HympeHHel unu eHewHel 3adaHHoU MoYKU
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I'Ipou,ep,ypa U3MeHeHunsa 3HavyeHusa BHyTPEHHeﬁ 3ajaHHOMN TOYKM

e [1pn BbIOpaHHOM perynatope BbiOpaTb COOTBETCTBYIOLLMIA PEXUM UHOAVKALUN N3MEHEHUS]
3a1aHHON TOMKMU.

< [3aBa] o [1ns n3MeHeHUs1 3Ha4YeHUs1 BHYTPEHHeN (NnokanbHOM) 3a4aHHOM TOYKM HEOOX0OUMO HaxaTb
knasuwy [3aBa].

A A e Ha nuueBon naHenun HauuHaeT mwuratb gucnnen 3ABOAHHA. Ha panHHom atane npwm
015.0 << muratowem aucnnee 3ABOAHHSA BO3MOXHO M3MeHeHWe 3HayeHusi BHYTPEHHEeW 3agaHHOMN
TOYKM.
= [A] e C nuueBon naHenun ¢ nomowbto knaeuw [A] “Gonbwe” n [V] “MeHblue”, yCTaHOBUTL
= [V] HeoOXoaMMOe 3HayeHWe BHYTPEHHEW 3aJaHHOW TOYKM, WHAMUMPYEMOW Ha Jucnnee
3ABOAHHA.

e Ecnn onepatop Haxan knaeuwy [¢] B npouecce muranus aucnnes 3ABOAHHSA
- [¢] (npnbnuantensHo 10-15 cekyHA) - perynaTop nepevaeT Ha Pexum yrnpasreHus C HOBbIM
3Ha4YeHneM BHYTPEHHeN 3adaHHOW TOYKW.

YpoeeHsb e Ecnn onepaTop He nodmeepxxdaem CBOUX AeWCTBUIA HaxaTuem knaeuwm [¢] B npouecce
3awumesl MuraHust uHgukatopa NY (npuenuantensHo 10-15 cekyHA), TO AaHHble AeWCTBUS onepaTopa
BOCMPUHNMAIOTCA Kak HeBEPHOE OeNCTBUE UN CrydYaiHoe 3MEHEHNE 3HaYeHs.

e OT0 1 NpeacTaBnseT ypoeeHb 3alyumbl OT CIly4alHOTO U3MEHEHMSI 3HaYEeHUs] BHYTPEHHEro
3agaHus, uiamkatop J1Y nepectaHeT muratb M HAYHET CBETUTLCS, a PErynsTtop BepHeTcs B
paboTy C NPEXHUM 3HaYeHeM BHYTPEHHel (NoKanbHO1) 3agaHHOM TOYKM.

MpumeyaHue. Mpu N3MeHeHNW 3aaHHOWN TOYKM perynsatopa LeNCTBYHOT PEXMMbl YCKOPEHHOTO M3MEHEHMWS
3Ha4YeHun — cMm. puc.4.3.

4.2.5 N3meHeHuMe 3Ha4YeHUsA ynpaBnsowero Bo3aencTeus

o [Ina n3amMeHeHns1 3Ha4YeHUs ynpaernsioLLero BO3AENCTBUSA PErynaTop AO/PKEH HaXO4UTLCS B
Py4YHOM pexume ynpaeneHus. Ecnun perynaTop HaxoauTcsa B aBTOMATUYECKOM pexume, ero

® ry HeobX0AMMO NePEBECTM B PYYHOW PEXMM ynpaBneHust — cM. pasgen 4.4.1. MHgvkatop PY Ha
NVLIEBON NaHenu cBeTUTCA. BbibpaH py4HOW pexvMm ynpasneHus.

= [A] e B pyyHOM pexume paboTbl onepatop C NMUEBOW MaHEnM C MOMOLLbO KraBuw [A]
= [V] “‘bonbwe” n [V] “meHblie”, ynpaBnseT BbIXOAOM perynaropa, Tem cambiM dopmupyeT
3Ha4YeHue ynpaBnsloLwWwero Bo3encTBrs, NOAAaBaEeMOEe Ha NUCMOMNMHUTENbHBI MEXaHn3M Yyepes
kntoun BONbLWE-MEHBLUE unu aHanoroBbii BeIXod, B 3aBUCMMOCTM OT BbIOpaHHOrO Tuna
perynatopa (CM. napameTpbl COOTBETCTBYIOLLEro YHKLMOHANbHOro 6rnoka perynmposaHms).

BuUXia
200 e 3HayeHue BbIXOOAHOTO curHana B % (B 3aBMCMMOCTM OT BbIOpPaHHOW CTPYKTYpbI
perynsitopa) nHauumpyeTtcs 3HadeHve Ha gucnnee BUXIAO:

- BbIXOZIHOrO aHanoroBoro curHana,
- 3Ha4yeHue BblgaBaemMon MOLHOCTU Ha BbixoAHble kntoun BOJbLUE-MEHbBLLE,
- BHELUHWI cUrHan rnonoXeHus mexaHnama.

o [Ipn U3MEHeHUN 3HaYeHUS YNpPaBnSALLEro BO3AENCTBUS NOCMe NepBoro Haxatus nobon
n3 knaesuw [A] “Gonbwe” nnu [V] “mMeHblie” HauvMHaeT muratb aucnner BUXIA, nubo
CcBeTOAMOAHble MHAMKaTopbl A vnn Y, ykasbiBas TeM caMblM OrnepaTopy KakoW napameTp
(curHan) B 4aHHbIN MOMEHT U3MEHSAETCS.

e [locrne OKOHYaHWSA W3MEHEHWS 3HAYeHWS YMpaBrsioOWEero BO3AEWCTBUS, MO OTMNYyCKaHWUM
knasuw [A] “Gonbwe” nnu [V] “meHbwe” no ucrtedenHmm 3-4 cekyHn aucnnen BUXIA
nepecraeT Muratb, a 3Ha4yeHue Bbixoaa PUKCMPYETCH B SHEPrOHE3aBNCMOWN NaMATU.

MpumeyvaHne. Mpn M3aMeHeHUn ynpaBnAloLEero BO3AENCTBUS perynatopa AeNCTBYIOT PEeXMMbl YCKOPEHHOIo
N3MEHEHUS 3HAYEHUN — CM. puc.4.3.
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4.3 OnepaTuBHOEe ynpaBlieHue LaroBon nporpamMmmon

4.3.1 O6wwue npaBuna

[ns Toro 4Tobbl BECTM onepaTMBHOE ynpasrneHue LiaroBbiMu nporpamMmmamu, koHtponnep MUK-51H gomxeH
6biTb nepesefeH B pexum PABOTA. Tak xe gomkHa GbiTb BbibpaHa naHenb MHAMKaUMKU LIAroBow nNporpaMmmbl —
ceeTuTca nHamkatop MNPr.

B KoHTponnepe MOXHO opraHv3oBaTb OT 0 40 9 LWaroBbIX Nporpamm.

OnepaTvBHOE ynpasneHne BedeTcA MO M3bupaTenbHOMY NPUHUMMY: BblbMpaeTcsa HOMep W Ans Hero
KOHTPOMUPYIOTCA M M3MEHSAOTCA HOMEpa LUaroB NporpaMmbl.

4.3.2 JlnueBast naHenb

Jlnuesasa naHenb nNpefHasHayeHa AMA ONepaTUBHOIO YNpaBfeHUs KOHTYpamu PerynupoBaHust N CoaepXuT
HeobXxoanMble CBETOANOAHbIE, LMAPOBbLIE MHAMKATOPBI U KNasunaTypy.
Jlnuesasa nanens koHTponnepa MUK-51H B pexunme onepatmMBHOrO ynpaBreHUs KOHTYpaMu perynmpoBaHunst

npeacrtasneHa Ha puc.4.7.
Wuaukatop Mpr

Homep wwarosoi |~ (MaHenb waroBbIx
nporpamMmbl / nporpamm)
\ /

Per Mpr Iw, Bx Bux MNpm OW OT

Ov 00 O000 @O0 MHuaunkaTopbl
= Ony Ne PIA  Menw  3wau. pexnmoB
Tekyllee 3HayeHune Ory yrnpaBneHus
Ha BbIxogae 6noka ocy

Out 3ABOAHHA

One

/
Bpems ncnonHeHns
Liara LaroBown
nporpamMmbl

Homep Knasuwwu
MCMOSHAEMOTrO Lwara
Larosom
nooroamMmbl

PucyHok 4.7 - Jluyesasi naHesib 8 pexume oriepamueHo20 yrpasrieHusi wazo8ol rnpospamMmmol
OpHopaspsagHbii gucnnen "Ne" — noka3biBaeT HOMEP LLIAaroBON Nporpammel, C KOTOpow paboTtaeT onepaTop.

Ha yetbipexpaspsagHein gucnnei NMAPAMETP BbiBOOMTCA Tekyllee 3HayeHwe, nofaBaemMoe Ha BbIXO[,
LLIAroBOW NporpamMmsi.
Ha yveTbipexpa3psgHbii gucnnen SABJAHHA BeiBoauTCS BpeMsl 10 OKOHYaHUSI TEKYLLIErO Liara nporpaMmei.
Ha TpexpaspsagHbein gucnnen BUXIO Tekywuin war nporpaMmmei.
Tpu cBETOAMOOHBIX MHAUKATOPa YKa3blBalT, B KAKOM COCTOSIHUM paboTaeT KOHTYp:
— LaroBas nporpaMma B pexume «paboTay,
— LIaroBasi mporpaMmMa B pexvme «naysa,
M - waroas nporpamMma B pexume «CTon».
JlnueBas naHenb MMeeT 8 KnaBuL, C MOMOLLbI KOTOpbIX BEOETCS OMNepaTUBHOE YMNpaBreHWE KOHTypamu
perynmpoBaHusi.

4.3.3 U3meHeHue pexxuMoB paboyero ypoBHS, ypOBHM 3alunThbl paboyero ypoBHsA

Ha paboyem ypoBHE BO3MOXHO W3MEHeHWe pexuma paboTtbl («paboTay, «nay3a», «CTOM») -
OCyLLeCTBMNEHNE Nepexofa 13 pexmma paborta B pexumM naysa, M3 pexvima naysbl B PeXUM CTOM, U3 pexnma CTomn B
pexum paboTa 1 HaobopoT.

MmeeTcs ypoBeHb 3almThl AN M3MeHeHUsa pexunmMoB. Ecriv onepaTtop He nodmeepxdaem CBOUX OEACTBUN
HaxaTveM knasuwm [¢], To AaHHble OeicTBMS onepaTopa BOCNPUHUMAIOTCS Kak HEBEPHOe AEUCTBUE UMK CryvyanHoe
nepekntoyeHne pexunma paboTsbl.
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4.3.3.1 N3meHeHMe pexxuma waroBon nporpamMmbli
B perynsitopax, ncrnonb3yembix B koHTponnepe MUK-51H, nmeetcs Tpm pexnma:
P — pexum «paboTay,
— pexuM «naysay,

M - pexum «cTony.

Pexwum paboTbl waroBov nporpaMmbl ABRSETCS 3arnoMuHaeMbiM cocmosiHueM. ocne BKNIOYEHUS NUTaHus
perynaTop HaxoauTCs B TOM PEXMME U Ha TOM Xe Liare, B KOTOPOM OH HaxOAMIICA Ha MOMEHT OTKITHOYEHMS.

Bonee nogpobHo 6ubnuoTeka u onucaHue dyHKUMOHANbHLIX GrOKOB, NpeacTaBneHbl B PYKOBOACTBE MO
akcnnyataummn NMPMK.421457.005 P32.

Bbibop pexvma ynpasrneHus: paboTta, naysa, CTOM OCyLLeCTBNseTCA Haxatvem knasuwm [P/A] Ha nuueson
naHenu perynsitopa ¢ nocneayroLwmM Haxatmem knasuwwm [J].

Bbibop pexumMa ynpaBrieHWsi CONpOBOXAAETCH CBEYEHWEM COOTBETCTBYIOLLENO CBETOAMOAHOIMO MHAMKATOpa
Ha N1MUEBOW NaHenn KoHTpornnepa:

- B pexxume «paboTay cBeTUTCS MHamkaTop P,
- B peXvme «naysa» CBETUTCS MHAMKaTop - |,

- B peXunme «CTton» CBeTuTCA nHamnKaTtop .

4.3.3.2 Mepexon mexay pexvmamm

< [P/A e [1nA nepexoda B ApYron pexum Heobxoammo HaxaTtb knasuwy [P/A] Ha nuueBon naHenu
M y
peryndaropa.
| Mpn 3TOM Ha4yHET MUraTb OAMH U3 MHOUKATOPOB > L
= [¢] [na nepexoga B TOT UMW MHOW PEXMM HYXXHO MPU MUraHUM COOTBETCTBYIOLLEro MHAMKaTopa

noaTBepanTb ero knaeuwen «Beigy.

YpoeeHb e Ecnu onepatop He Haxan knasuwy [¢'] B mpouecce MuraHusi OQHOTO W3 WHAUKATOPOB —
3awumsl ukcayus 8biIbpaHHO20 pexxuma He NPom3onaerT.

4.3.4 N3meHeHwue Wwara WaroBon NporpaMmbi

Onsa Toro 4ytoObl M3MEHWUTb Luar WaroBown nporpaMmbl, koHTponnep MUK-51H gomkeH ObiTb nepeBedeH B
pexum PABOTA. Tak e gomkHa ObiTb BblbpaHa naHenb MHAMKALWM LIAroBOW MporpamMmmbl — CBETUTCSH MHOUKATOP
Mpr. Ha ancnnen BUXIM BbiBOANTCS HOMEP TEKYLLEro Wwara nporpaMmmeil.

LWar waroBor nporpaMMmbl SIBNSIETCS 3aroMuHaeMbiM 3HadyeHueM. locne BKMYEeHWs NUTaHus LuaroBas
nporpammMa HadmHaeT paboTy ¢ TOro wara, Ha KOTOPOM Oblfia Ha MOMEHT OTKITHOYEHUS.

Mpoueaypa M3MeHeHUs Lwara WwaroBon NporpaMmbl

<« [3aBa] e [1pn BbIGPaHHOM COOTBETCTBYIOLLEM PEXMME MHAMKALMM BblbpaTbh MHTEPECYIOLWMIA HOMEP
Lwarosomn nporpammbl (1-9).

e [Ins M3MeHeHMs HOMepa Luara LaroBoW MNporpaMMbl HEOGXOAMMO HaxaTb KraBuLly
[3aBa].

e Ha nuueBon naHenu HadnHaeT muratb gucnnen BUXIO. Ha gaHHoM aTane npy muraroLem

aucnnee BUXIA BO3MOXHO M3MEHEHWE 3HaYeHUs1 BHYTPEHHEN 3a4aHHON TOUKM.

e C nuvueBoW naHenu ¢ nomolubio knasul [A] “Gonbwe” n [V] “MeHblue”, yCTaHOBUTL
HeoOxoaMMbIN LWar, nHaMumpyemon Ha gucnnee BUXIA.

e Ecnu onepatop Haxan knasuwy [¢] B npouecce muranms aucnnes BUXIL, - nporpamma
nepengeT Ha BbIOpPaHHbIV Lar.

YpoeeHb e Ecnun onepaTop He nodmeepxdaem CBOUX AEWCTBUI HaxaTuem knasuwm [&] B npouecce
3awumsl MuraHuns uHgukatopa BUXIO 1o nepexon Ha BbIOpaHHbIN War He NPon3onaeT.
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4.4 OnepaTuBHOE ynpaBrieHue naHensiMm uHagMKaumm
4.4.1 O6wwue npaBuna

[ns Toro 4ytobbl BECTU OnepaTtUBHOE ynpaBreHve naHenamu nHamkauun koHtponnep MWUK-51H gorxeH
ObITb NepeBeaeH B pexxum PABOTA. Tak xe gomxkHa 6biTb BbibpaHa naHenb MHamkaumm — ceetutces unaunkatop [HO.

B koHTponnepe MoxHo opraHusoBatb OT 0 40 9 naHenen nHaukaLuu.

OnepaTvMBHOE ynpaBrieHWe BefeTcd Mo u3bupartenbHOMY MpUHLMMY: BbIOMpaeTca HOMEpP W Ans Hero
KOHTPONUPYIOTCA 1 3afaloTCa napamMmeTpbl.

4.4.2 JlnueBasi naHenb
ﬂVILl,eBaﬂ naHesnb npep,Ha3Haqua and Ol'lepaTI/IBHOFO ynpaBneHmn n CO,Elep)KVIT HeO6XO,CLVIMbIe

CBETOANOAHbIE, LMMPOBbLIE MHAUKATOPBI 1 KNaBnaTypy.
Jlnuesas naHens koHTponnepa MUK-51H B pexxume onepaTtuBHOro ynpasneHus npeacrasneHa Ha puc.4.8.

- WHawmkatop IHA

Homep naHenu
MHAOVKaLMK / (naHenb MHankaumm)
\ /
NMAPAMETP Per Mpr Iug Sx Bux Mpm OW OT
Vd O O O OO OO0 @O0
3Haqume' Qny  NekH. PIA  Menw 3Hau.
nogaBaemMoe Ha OFy
cBoncTBo Ne9 oo

PYHKLMOHaNbHOro
6noka

/—BABDAH HA

3Ha4yeHue,
rnogaesaemoe Ha

cBonctBo Ne10
PYHKLMOHANBHOIO /

onoka

7
3HauyeHue, nogaBaeMoe Knasuium
Ha cBoncTBo Ne11
yHKLMOHaNbHOro Broka
PUCyHOK 4.8 - ﬂuuesaﬂ naHerslb 8 pexume ornepamueHOo20 yripassieHus naHesnsamu UHOUK&L{UU

OpaHopaspsigHbIv avcnnen "Ne" — nokasbiBaeT HOMep NaHesnm MHAMKaLuK, ¢ KoTopbiM paboTaeT onepaTop.

Ha ueTtbipexpaspsagHbeii gaucnnen MAPAMETP, 3ABOAHHA un TpexpaspsagHbin BUXIO BeiBOAUTCS TekyLune
3HaYeHNs CBA3HbIX MapamMeTpoB.

JlnueBas naHenb MmeeT 8 KNaBuML, C MOMOLLbIO KOTOPbLIX BEAETCS OnepaTMBHOE YMpaBrieHUEe KOHTypamu
WHAMKaLUN.

4.4.3 N3meHeHUe 3a4aHHOMN TOUYKM NaHeNnn UHAUKaLMu

Ons Toro 4tobbl N3MEeHUTL BbIXOA, PYHKLMOHaNbLHOro 6roka nHamkauum, koHtponnep MUK-51H gomxeH ObiTb
nepeeegeH B pexum PABOTA. Tak xe gomkHa ObiTb BbiOpaHa naHenb WHAMKAUMWM — CBETUTCA WMHAMKATOP IHA.

Bbixoa AaHHOro byHKLMOHanNbHOro 6oka SBnsieTcs 3arnoMuHaeMbIM 3Ha4eHUeM. Iocne BKIIOYEHUs NUTaHKS
OnoK MHAMKaUMM Ha4yMHaeT paboTy C TEM e BbIXOAOM YTO U Obl1 HA MOMEHT OTKITHOUEHUS.

Mpoueaypa naMeHeHUs1 BbixoAa 6110Kka MHAMKaLUK

e [1pun BbIGPAHHOM COOTBETCTBYIOLLEM PEXUME MHAMKALMU BbIOpATb MHTEPECYOLLMIA HOMEP
naHenu nHaukauuu (1-9).

= [3aBa] o [1ns uameHeHus Bbixoda Ornoka nHaMkaumm Heobxoanmo HaxaTb knasuvwy [3aBa].
A A e Ha nuueBon naHenn HauyuHaeT muratb gucnnen 3ABOAHHA. Ha panHHom stane npwm
0004 << muratowem aucnnee 3ABOAHHA Bo3mMOXHO naMeHeHne BbixoAa yHKLMOHaNbHoro 6rnoka
MHOMKALMW.
& [A] e C nuvueBoW naHenu c nomolubio knasul [A] “Gonbwe” n [V] “MeHblue”, yCTaHOBUTb
= [V] HeobxoanMbI BbIXoA,.
= [&] e Ecnu onepatop Haxan knasuwwy [¢] B npouecce murauuns aucnnes 3ABOAHHSA — Bbixon

M3MEHUTbLCS Ha TOT KOTOPLIN ObIn 3agaH.
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4.5 OnepaTuBHOe ynpaBrieHue naHesnbio MHAUKaUuM BXoaoB (PyHKLMOHaNbHbIX
onokoB

4.5.1 O6wue npaBuna

Ons Toro u4to6bl NMpocMoTpeTb BxoAd dyHKUMoHanbHoro 6noka koHTpornep MWK-51H pomxeH ObiTb
nepesefeH B pexuMm PABOTA. Tak e gomkHa ObiTb BbibpaHa naHenb MHAMKALMKU BXOAOB PYHKLUMOHamNbHbIX 6110KoB
— cBeTuTCH nHamkatop BX.

4.5.2 JlnueBast naHenb

JlnueBas naHenb npegHasHadeHa Ond  onepaTtuBHOIO  ynpaBneHuna W COAepPXUT HeobxoanMmble

CBETOANOAHbIE, UMMPOBBLIE MHAMKATOPbI 1 KNaBUaTypy.
JInuesas naHenb koHTponnepa MUK-51H B pexxume onepaTMBHOro ynpasneHus npeacrtasneHa Ha puc. 4.9.

Pg Muaunkatop Bx
(BxogoB
PYHKLMOHAMNbHBLIX
6nokoB

ﬂAPAMETP Per Mpr Ika Bx B.x Mpm OW OT

Homep Ov O OO OO CeO0
Qny 0 KH. 3Hau.
PYHKLMOHAmNbLHOro Opy
onoka L ocy
34s0AHHA BUXIL
D@
onp
/ QL v .IH
Homep Bxoga

PYHKLMOHANBHOIO
Onoka

\
3HayeHue napameTpa, Knasuu

KOTOpPbIA NPUXOONT Ha
BblIOPaHHbIN BXOA
dyHKUMOHanbHoro 6noka

PucyHok 4.9 - Jluyeeas naHesb 8 pexume UHOUKaUUU 8X00HbIX Mapamempos hyHKUUOHabHbIX G/10K08

YeTbipexpaspagHeii gucnnen NMAPAMETP, B 4yacTHOCTM nepBbix 2 paspsga UHAWKauMW yKasbiBaloT Ha
HoMep dyHKUMOHanbHoro 6noka, a 3,4 paspsabl Ha HOMep BXoAa 3TOro (pyHKUMOHanbHOro 6rioka, KOTOpbIA HYXHO
uhanumposatb. Ha aucnnen SABOAHHA BeiBOAUTCS TeKyLme 3HaYeHMe BXOAHOMo napameTpa.

JlnueBas naHenb MmeeT 8 KNaBuML, C MOMOLLbIO KOTOPbLIX BEOETCHA OMepaTMBHOE YMpaBrieHMe KOHTypamu
MHOMKaUuK.

[aHHoe MeHIo NpeaHa3HavYeHo TOMbKO AN MHAMKALMN MHTEPECYIOLLErO BXOOAHOIO napameTpa
yHKUMOHanbLHoro 6roka.
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4.6 OnepaTuBHOEe ynpaBrieHue naHesnblo MHAUKaUUM BbIXOA0B (PYHKLMOHANbHbIX
onokoB

4.6.1 O6wue npaBuna

Ons Toro 4tobbl MpocMOTpeTb BbIxOd (YHKUMOHanbHOro 6noka koHTponnep MWK-51H pomkeH ObiTb
nepesefeH B pexuMm PABOTA. Tak e gormkHa 6biTb BbibpaHa naHernb MHAMKaLumM BXo4oB YHKLMOHATBHBIX OroKoB
— cBeTuTCH nHamkatop BUX.

4.6.2 JlnueBast naHenb

JlnueBas naHenb npegHasHadeHa Ond  onepaTtuBHOIO  ynpaBneHuna W COAepPXUT HeobxoanMmble

CBETOANOAHbIE, UMMPOBBLIE MHAMKATOPbI 1 KNaBUaTypy.
JInuesas naHenb koHTponnepa MUK-51H B pexxume onepatMBHOro ynpasneHns npeacrasneHa Ha puc.4.10.

Vs WHankatop Bux
/ (BbIXOZ0B
PYHKLMOHAMNbHBLIX

/ ©nokoB)

ﬂAPAMETP Per Mpr IHn Bx Bux Tpm OWl OT
HOMep OKVOO OO0.0
ny  Nekw. n
PYHKLMOHANbHOro gpy
6noka \ ocy
2 As0AHHA BUXIO
AN\ OB
OnP
% N2 .m

Howmep BbIxoaa
YyHKUMOHANbHOro

\/

Knasuwum

3HayeHue napameTpa,
KOTOPbIN NPUXOAUT Ha
BblGpaHHbI BbIXOA
hyHKUMOHanbHoro 6roka

PucyHrok 4.10 - Jluyesast naHesnb 8 pexume UHOUKaUUU 8bIXOO0HbIX Mapamempos (hyHKUUOHabHbIX 6110K08

YeTtbipexpaspagHbii gucnnen NMAPAMETP, B yacTHOCTVM nepBbix 2 paspsga WHAMKaUUWM ykasblBalOT Ha
Homep dyHKUMoHanbHoro 6noka, a 3,4 paspsabl Ha HOMeEpP BbIXOAa 3TOro (PYHKLMOHANbHOIO GrioKa, KOTOPbIN HY>XHO
unhanumposatb. Ha gucnnen SABOAHHA BeiBOOUTCA Tekylee 3HaYeHNE BbIXOLHOMO napameTpa.

JlnueBasa naHenb MmeeT 8 KnaBuL, C MOMOLLbIO KOTOPbIX BEAETCS onepaTtuBHOE YNpaBfeHWEe KOHTYpamu
NHAMKaLUW.

[aHHoe MeHI0 npedHas3HayYeHO TONMbKO ANA  MHAMKAUMWM  MHTEpecyloLwero BbIXOAHOTO napameTtpa
dyHKUMOHanbHoro 6roka.
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4.7 OnepaTuBHOE ynpaBrieHWe NaHenb0 MHAUKALUU U peaaKTUPOBaHUA
napamMeTpoB (pyHKLMOHaNbHbIX 61OKOB

4.7.1 O6wue npaBuna

Ons Toro 4ToBbl NPOCMOTPETbL MU pPeAaKkTMpoBaTb NapameTp yHKUMOHanbHoro 6rnoka koHTponnep MUK-
51H pomxeH GbITb nepeBedeH B pexum PABOTA. Tak ke formkHa ObiTb BbiOpaHa naHenb WHAMKaAUMW BXOOO0B
PYHKUMOHaNbHbIX 6r10koB — cBeTUTCA MHAMKaTop MNMPM. MNMapameTpy, KOTOPLIN HY)XHO OTPEAaKTUPOBaTh, Takke HY>XHO
npuceouTb pnar paspelleHns nporpammupoBaHus B pexume PABOTA (cm. n. 5.2.1.4) - dnar «Pch» npwu
nNporpaMMMpoOBaHnM U3 NPOrPaMMHOro naketa «Anbga.

4.7.2 JlnueBast naHenb
”VIU,eBaﬂ naHenb npegHasHa4vyeHa AOna onepaTtuBHOro  ynpaBneHuda n cogepxumt HeO6X0£I,I/IMbIe

CBETOAUOAHbIE, UMMPOBbLIE MHAMKATOPbI U KNaBuaTypy.
JInuesas naHenb koHTponnepa MUK-51H B pexxume onepaTMBHOro ynpasneHns npeacrasneHa Ha puc.4.11.

/ Wnaukatop Mpm
(napameTpoB
/ hbYHKLMOHAmNbHbIX

/ GrokoB)

HAPAMETP Per Mpr Iug Bx Bux Mpm 2 OT

Howmep 0w 000000 ®0
Qny KH. P/IA
(byHKLI,VIOHaJ'IbHOFO - Qpy
onoka ; ®cy

2AsNAHHA BUXIO
A\ Ors
Qnep
/ v .IH

Homep napameTpa
YHKLMOHANbHOro
6noka

Knasuwin

3Ha4veHue napameTpa,
yHKUMOHanbHoro 6rioka

PucyHok 4.11 - [luyeeas naHesnb & pexume UHOUKaUUU napamempos (hyHKUUOHabHbIX 6/10K08

YeTbipexpaspagHeii gucnnen NMAPAMETP, B 4acTHOCTM nepBbix 2 paspsga WHAMKAUWMW yKasbiBaloT Ha
Homep dyHKUMoHanbHoro 6noka, a 3,4 paspsgbl Ha HOMep napameTpa (PyHKUMOHanbHOro 6roka, KOTOpbIA HYXXHO
WHOMUMpoBaTb unu pepaktnpoBaTe. Ha paucnnen 3ABOAHHA BbiBOoguTcs Tekyulee 3HayeHve BblIOpaHHOroO
napameTpa.

JlnueBas naHenb MmeeT 8 KNaBuL, C MOMOLLbIO KOTOPbLIX BEAETCS OnepaTMBHOE YMpaBrieHUE KOHTypamu
MHAMKaLUUN.

[aHHOe MeHo NpeaHa3HaYeHo TONbKO AN UHAMKALMM MHTEPECYIOLEro BbIXOAHOMO napameTpa
yHKUMOHanbLHoro 6roka.

4.7.3 U3meHeHue BbiOpaHHOro napameTpa (pyHKLMOHaNbLHOro 6roka

Ons Toro 4tobbl M3MeHWUTb napamMeTp QyHKUMoHanbHoro 6noka koHTpornnep MWK-51H pomxkeH ObiTb
nepeeegeH B pexum PABOTA. Tak xe gomkHa ObiTb BblOpaHa naHernb MHOAUKAUMW U peOakTMpOBaHUS napameTpoB
byHKUMOHaNbHbIX G6nokoB — cBeTuTcA mHAaukaTop [Npm. MNapameTp AaHHOrO yHKUMOHANbHOro Grnoka sABnsdeTcs
3arnomuHaeMbIM 3HadyeHueM. ocne BKMIOYEHUS NUTaHWs 6ok HavnMHaeT paboTy C Tem Xe napameTpoM 4To U Obin
OTpefaKkTUpOBaH Ha MOMEHT OTKITHOYEHMS.

Mpoueaypa nameHeHUss napameTpa (PyHKLUMOHANbLHOro 6510Ka
e [Npy BbIGPAHHOM COOTBETCTBYIOLLEM PEXMME UHAMKALMWM U PeaakTUpOBaHWsl MapaMeTpoB
(YHKUMOHAMbHbLIX GrokoB. BbiGpaTb Heobxoaumbii HOMep (OyHKUMOHanbHoro 6rioka u

HOMep napameTpa, KOTOPbIN HY)XHO OTPEAAKTUPOBATh.

= [A] e C rnmueBow naHenu C NomMollbio krnaBuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTL
= [V] Heobxoanmoe 3HavyeHne napameTpa pyHKUMOHaNbLHOro 6roka.

= [J] e Ecnu onepatop Haxan knasuLly [¢'] — BbIxog U3MEHUTLCS Ha TOT KOTOPbIN Gbin 3afaH.
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4.8 KoHTponb owmnbok

4.8.1 O6Lwee Ha3HaYeHue

KoHntponnep MWK-51H ocHaweH dyHkumnen onpeneneHuss owmboK, NpyM BO3HUKHOBEHUW KOTOPbIX Muraet
nHoukatop MeHio «Olw», Ha [aHHOM YpOBHE MEHI0 eCTb BO3MOXHOCTb MPOCMOTpa Tuna W Koga OLmMGKu
HeuncnpasHocTel (cM. Tabnuuy 5.6.2).

4.8.2 JlnueBast naHenb

JlnueBas naHenb npegHasHayeHa AN OnepaTUBHOMO 06Hapy)KeHVIF| ownbok u coaepxnT Heobxoanmble

CBEeTOAMOAHbIEe, LMdPOBLIE MHAMKATOPLI U KnaBuaTypy.
Jlnuesas naHens koHTponnepa MUK-51H B pexxume onepaTtmBHOro ynpaeneHuns npeacrasneHa Ha puc.4.12.

WHpukatop Ow
(owmnbok B paboTe)
V

ﬂAPAMETP Per Mpr Iua Bx Bux Mpm OW <7

KonuyecTteo oLwmnGok : 8;5 ONEO 0 00O
~ Qpy
L ®cy
AABOAHHS BUXIL
‘ / A Ors
Qne
/ V .IH

Homep owmnbku

\/

Twvn owmnbkn Kop oLwmnbku Knasuum

PucyHok 4.12 - Jluuyegasi naHesb 8 pexxume uHOUKauuu owuGoK

YeTtbipexpaspsagHbii gucnnen NMAPAMETP, B yacTHOCTVM nepBbix 2 paspsga WHAMKaUUWM ykasblBalOT Ha
KonmnyecTso owmnbok, 3,4 paspsigbl Ha HoMep BblOpaHHon owwnbku. Ha agucnnen 3ABOAHHA BeiBOanTCs TMN
BblbpaHHOM owwnbkn, a Ha aucnnen BUIXIO kog owwmbkn (Mnu B pexume nporpammmpoBaHuns napametp 6.04).

JlnueBasa naHenb MMeeT 8 knaBuW, C MOMOLLBI KOTOPbLIX BEOETCA OnepaTUBHOE YNpaBrneHWe KOHTypamu

WHOMKALMW OLLIMBOK.
[aHHoe MeHI0 NpeaHasHayYeHo TONbKO ANna UHAMKaLMK TUna v Koaa oLLINGKN.
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5 MporpamMmmupoBaHue, HACTPOMKa U KOHTPOJb

5.1 JluueBas naHenb B peXume NPorpaMmMmMpoBaHus

[ns TexHonornyeckoro nNporpaMMUpOBaHNst, HAaCTPOVKN U KOoHTponsa koHTponnepa MUK-51H wcnonbsytoTca

WMHOMKATOPbI M KNaBULM NNLEBON NaHenu.

JlnueBas naHenb koHTponnepa MUK-51H B pexume nporpamMmMupoBaHUSA WU HaCTPOWKM MpeacTaBneHa Ha

puc.5.1.
Unavkauusa Homep ypoBHs Knasuwa
napameTpoB nporpamMmupoBaHus OTMEHbI
MNe1 u MNe2 BbIMNOJIHEHUN
napameTtpa
\ / KnaBuwu
o O ' . . . ' . i M3MeHeHV\I‘ﬂ
- o 3Ha4YeHun
- O (@ N > napameTpa
Uuovkaumnn ~— - : ol; :
napameTpa ‘ One (/42 O
MNe3 KnaBuwa
/ noaTBepXgeHus
BbINOJIHAEMbIX
/ / OencTBun
UHpgukauusa
napameTtpa /
MNe4 KnaBuwa
KnaBuwmu ANs UYHBEPCUU BXOAHOro
N3MeHeHus CUrHana npu HacTpoMke
YPOBHSA cBsi3el Ha YpOBHe
nporpamMmMuMpoBaHuA

PucyHok 5.1 - Jluyesasi naHernb koHmposnepa MUK-51H e pexxume npozpammuposaHusi

5.1.1 UupukaTopbl n gucnnen

CeeToaMoAHble MHOMKATOPbI CUrHaNM3uMpyloT o0 pexuMe paboTbl, BbIGpaHHOW Npouedype U owmnbkax. Ha
LUMPOBbIE CEMUCErMEHTHbIE MHAUKATOPLI BLIBOASTCA HOMEpa U 3HaYeHUs1 NapaMeTpoB.

Oucnnen

o KAHAI (Ne)
e NAPAMETP
e 3ABOAHHSA

e BUXIA

UHgukatop
o 1P

e OT

e OLL

Ha3HauyeHue gucnnes B pexume NporpaMmmMmmpoBaHusi

MHamumpyeT HoMep ypOBHSI MPOrpaMMmnpoBaHus.

WHanumpyeT HoMep BbIGpaHHOro napameTpa.

MHanumMpyeT 3HayeHne napameTpa NporpaMmMmMpoBaHns U KOHUrypauuu.

Ha gaHHbIM gucnnen BbIBOOATCA 3HAYEHMS BCNOMOraTeSibHbIX NapaMeTpoB.

HasHa4yeHue UHOUKaATopa B peXxnmMme nporpammmpoBaHusa

CseTuntcs, ecnu koHTponnep Haxogutcs B pexume NMPOrPAMMNPOBAHNE.
He cBeTutCcS, ecnu KoHTponnep Haxoautcs B pexxume PABOTA.

MHamumpyeT Hannyme oTKkasos.

MHanumpyeT Hanuymne owmbok.
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5.1.2 Knasuatypa

Knaeuwm ncnonb3yrTca ans Bbl60pa YPOBHA nporpamMmmMmmpoBaHnda, pexumos, And M3aMeHeHUA napameTpos,
3anycka TectoB n 1.4.

KnaBuwa unu

HasHayeHue knaBuul B pexxume nporpaMmmMmpoBaHus

KOMOUMHauus

KombuHauumsn
KnaBuLl

[L] MeHto +
[Nek 4]

KombuHauumsn
KnaBuLu

[L] MeHto +
[Nekn 1]

e [U] MeHro

e [¢] Beig

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

o [A] 3Hau.

o [V] 3Hau.

Mcnonb3ayetca Ana nepexoga B pexuMm nporpammupoBaHus. [laponb Ans BXOAa B PEXUM

nporpammupoBaHuns «0002».

O nepexoge B pexum NMPOMPAMMUNPOBAHWME ceugetenscTByeT cBeveHne nHamkatopa MNP.
Mpn aTOM B pexume NporpammypoBaHns OYHKLMOHAmMbHbIE BI0KM HE BbIMOSHATCS U

B KOHTpPOMMepe MOXHO W3MEHATb BCe 3anporpaMMUpOBaHHble napameTpbl, 6roku,

KOHMMrypaumio, KOHCTaHTbl U T. 4.

McnonbayeTtca ans nepexopa B pexum PABOTA.
Mpu nepexope B pexum PABOTA nngukatop MNP racHeT u 3acsetuTca niaunkatop Pb.

B pexume paboTbl MOXHO KOHTPOMMPOBATb CWUrHambl W MapamMeTpbl, HO HWKakune
napamMmeTpbl KpoMe KOIPULMEHTOB N3MEHATb HEMb3S.

B pexnme TMPOTPAMMUPOBAHUWE paHHas knaBuwa BbINOMHAET YHKUMIO OTMEHbI
BbIMOMHEHHbIX 4ENCTBUIA, OnepaLmn.

«[U] MeHio» — knaBuwa OTMeHbl. HaxaTue aTon knaBuwwn cOpacbiBaeT Bbi3BaHHbIE
napameTpbl, OCTaBMAs Ha Aucniee Nub nepBbli napameTp. Ecnu knaeBuwa «[U] MeHio»
HaXkMmaeTcss 40 nocnefaHero Haxkatust knasuwmn «[<&'] Beig», ycTaHOBMEHHble napameTpbl B
namsaTb He BBOAATCH.

KnaBuwa npegHasHayeHa Ons noaTBepXOEeHWs BbINOMHAEMbIX AEWCTBWUWA, onepaumi n ans
dumKcaumm BBOAMMBIX 3HaveHw. Hanpumep, dukcaums BBOAa W3MEHEHHOTO 3HaYeHus
napameTpa, a Takke NPOABMXKEHME MO YPOBHAM NPOrPaMMUPOBaHUA 1 T.M.

«[«] BBig» — knaBula MMeeT OBOMHOe HasHa4yeHue: oHa UcnonbayeTcsa Ans BbiGopa
HY)>XHOro nmapameTpa v Afs BBOAA YCTAHOBMIEHHbIX MapamMeTpoB B NamsTb. B kaxaon onepaumm
no NporpaMMMpPOBaHUIO, HACTPOMKE U KOHTPOMIO MCMONb3YyeTCs HECKOMbKO napameTpoB. Bbi3os
9TUX MapamMeTpoB Ha AMUCMMEeN OCyLEeCTBNSeTCA NocrefoBaTenbHO: MPU KaXaoM HaxaTuu
knasmwmn «[¢'] BBig» Ha COOTBETCTBYIOLWMIA AMCNNEN Bbi3blBAETCA OYepeaHor napameTtp,
Y4acTBYIOLMIA B AaHHOW onepauuun. ATOT napamMmeTp npu HeobXoAUMOCTU MOXET U3MEHSITBCH C
nomoLLbto knasuwl «[A]», «[V]».

Mocne Toro, kak BCce napameTpbl, y4acTByioLMe B AaHHOW npoueaype, 6yayT Bbi3BaHbI
M ycCTaHoBMeEHbl, ouyepegHoe (nocnegHee HaxaTve knasuwmn «[<&] Beig» cbpacbiBaeT
BbI3BaHHbIE MapameTpbl.

Kpome Toro, B pexume nNporpaMMuMpoBaHUs 3TO nocrieaHee HaxaTtve knasuwm «[<¢]
BBig» BBOAUT yCTaHOBNEHHbIE NapaMeTpbl B NamMATb.

Mcnonb3yeTca Ans aMeHeHUst HOMepa YPOBHS MEHIO B CTOPOHY YBENUYEHNS.

Mcnonb3yeTtcs Anst U3BMEHEHUs1 HOMepa YPOBHS MEHIO B CTOPOHY YMEHbLLEHMS.

Mcnonb3yeTtcs Anst UHBEPCUMU BXOAHOTO CUMrHana npu KoHUrypupoBaHum CBsi3eit Ha ypoBHe 3.
KnaBuwa "Gonbwe". MMpu kaxaom HaxaTuM STOW KNaBULLIM OCYLLECTBIISIETCS yBENMYEHMEe
3HaYeHNs1 M3MEeHsIeMOoro napameTpa. [py yaepXMBaHUM 3TOW KMNaBULLM B HAXXATOM MOSIOXEHUMN
yBENMYEeHMe 3Ha4YeHUIN NPOUCXOAUT HEMPEPLIBHO.

Knasuwa "meHblie". [py kaxgom HaxaTuu 3TOW KraBuLIM OCYLLECTBNSAETCA YMeHblueHue

3Ha4YeHnss n3MeHsemoro napametpa. [pu yoepXunesaHum 3TOWN KNaBULLM B HAXKATOM MOSIOXEHUM
yYMeHblUeHne 3HaYEeHUN NPOUCXOLMUT HENPEPLIBHO.

MpumeyaHve. [Npn u3MeHeHUW 3HaYeHW napamMeTpoB [ENCTBYIOT PEXWMbl YCKOPEHHOro W3MEHeHUs
3Ha4yeHu — cMm. puc.4.3.

5.1.3 Pexum nporpamMmMupoBaHusa U paboTbl

KoHTponnep MoxeT HaxoauTbCs B OAHOM M3 ABYX PEXUMOB: nporpammupoBanus (MP) unu pabotel (PB). B
pexvme nporpaMMMpoBaHusl NporpaMma KoHTposnnepa He pabotaeT. B aTom pexume cocTosiHMe BCeX €ro BbIXOAOB,
TaMepoB, CYETYMKOB U SIYEEK HaKOMIMEHMSI 3aMOPOXEHO, a Ha NWLUEeBOW naHenu ceeTtuTcs uHamkatop [1P.
McknioueHrem siBNsieTCst TONMbKO TaMep peanbHOro BpEMEHW.

B pexume nporpammMupoBaHWs MOXHO M3MEHATb BCE NapameTpbl, Kak KOHTpornepa B LEenoM, Tak u
byHKUMOHaNbHbIX 6OKOB.

B pexvme paboTbl cBeTUTCA cBeToaMoaHbIM uhankaTop PB (MNP He cBeTutCS).
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B pexvume paboTbl KOHTpOMNep BKMYEH B pexum ynpaeneHus. [pu nepexope B 3TOT pexum pabota
KOHTpoOmnnepa HayMHaeTcsl C TOro COCTOSIHMS, B KOTOPOM OH Haxogouncss B MOMEHT nepexofa B Pexum
nporpaMMUpOBaHUs (3TO BEPHO NULLb AN TOW YacTu CTPYKTYPbl OYHKLMOHArbHbIX BII0KOB, KOTOpasi HE MeHsinach B
pexume NporpammmnpoBaHus).

B pexvme paboTbl MOXHO KOHTPONMPOBaThL NMapaMeTpbl U Bbixoda GIOKOB, a Takke U3MEHSTb napaMeTpsl.
Mpv nepexofe U3 pexumma «NporpaMmMMpoBaHe» B PEXUM «paboTa» KOHTYpPbl PeryriMpoBaHusl BKIoYaoTcs B paboTy
OesynapHo.

Mpn Hanuuun OTKa30B B KOHTPOMMEpe HEBO3MOXHO MEPenTn B pexum paboTbl KOHTpomnnepa A0 MOMHOro
YCTpaHEHNsi OTKa30B.

5.2 TexHomnorn4yeckoe nporpaMmMmuMpoBaHue U TeCTupoBaHue

5.2.1 Mpouenypa nporpammmpoBaHus

Beizos pexvma NPOMPAMMUPOBAHME sawuuweH naponem w ocyuecTtsnsetca u3 pexuma PABOTA
anuTenbHbiM, 6onee 3-x cekyHa, Haxatnem kombruHauum knasuw  MeHto + [NekH l«].
Mocne atoro Ha aucnnen MAPAMETP BbiBoastca cumsonbl "PASS" — BBoag napons. Ha aucnnen
3ABOAHHA BeiBOANTCSA MUratoLee 3HadeHme napons: «0000».
C nomolLLbio KnaBuLM A BBeCTM naponb: «0002» 1 KpaTKOBPeMeHHO HaxaTb KnasuLy [¢].
Ecnu naponb BBeaeH He 8epHO — KoHTponnep octaetca B pexume PABOTA.
Ecnu naponb BBeAeH 8epHO - TO KOHTponnep nepenget B pexum NMPOMPAMMUWPOBAHUE.
Mepexopn B pexum NMPOIPAMMUYPOBAHUA ykasbiBaeT ceeTawmnca nagukatop MNP.

B pexxume nporpamMmupoBaHns 3a4alTcsa BCe NporpaMMypyemble napameTpbl KOHTponsepa, onpeaenstoLme
ero yHKLMOHanbHYI0 CTPYKTYpPY.

OnemeHTbl nMUEBON naHenu (OWMCNAewn, WHAMKATOPbl, KNaBWLWIM) B pexvme NpoOrpamMmmyMpoBaHus
npeacTtasneHsl B pasgene 5.1. ®dopmaT wvHAuKauuM WHOPMaLUM Ha [ucnnesx Mpu nporpammmpoBaHun n
TecTMpoBaHun npuseneH Ha puc. 5.1.

B koHTponnepe umeloTca BOCeMb Mpouedyp (M COOTBETCTBEHHO BOCEMb YPOBHEN) NPOrpaMMMpOBaHMS,
KoTopble npeacTasrneHbl Hxke. Kaxgasa npouegypa nporpaMMypoBaHus MMeeT CBOW YpOBEHb, UHAMLMPYEMbIA Ha
ancnnee «Ne» (KAHAJIT). B nocnepylowmx pasgenax npuBoguTCa noapobHOe onucaHne Kaxaow npoueaypbl
TEXHOMOrMYeCcKoro NPorpaMMMpPOBaHNS U TECTUPOBAHWS.

CocTtosiHne gucnnes
«Nex» (KAHAI) HanmeHoBaHue ypoBHs U npoueaypbl NporpaMMupoBaHus
Homep ypoBHs

HacTponka konnyectea (byHKLI,I/IOHaJ'IbeIX ©6nokoB, kKonuyecTea KOHTYpOB
1 perynmpoBaHua, LWaroBbixX NnporpamMmm n Konm4yecTtea Nosib3o0BaTENbCKUX naHenen
MHOMKauun n ynpasneHusa

MporpammupytoTcsa yHKUMOHaNbHbIE GrOKM B NMporpamMmme norib3oBaTternsi, HoMep,
Tmn 6noka, 6a3oBbIV agpec NapamMeTpoB U MOANKUKATOP KONIMYECTBA BXOA0B

ﬂpOI’paMMVIpyIOTCH CBA3N (byHKLI,I/IOHaI'IbHOI'O 6noka B nporpamMmme norfib3oBaTtensd

HacTpoika napameTpoB yHKUMOHaNbHbIX 6rokoB

TecTMpoBaHMe OUCKPETHBIX M aHanoroBbIX BXOLOB-BbIXOA0B, KaﬂVIGpOBKa
aHasnoroBbIiX BXo4oB U KaﬂM6p0BKa aHanoroBbIiX BbIX040B

CuctemHble napameTpbl (Bepeus MO, cBoboaHas naMaTb nporpamm, cBoboaHas
NamsaTb AaHHbIX, CETEBOV agpec, CKOPOCTb CETeBOro obmeHa, Tanm-ayT)

Ha pnaHHOM ypoBHE NpOU3BOAWTCS KOHTPOMb OTKA30B NpW NPOrpaMmmmnpoBaHmnm

Ha faHHOM ypOBHe NpoM3BOAMTCS COXpaHeHWe NporpaMmbl Nonb30BaTens, HacTpoek
¥ MapameTpoB B 3HEProHe3aBMCHMOi NaMsATH KOHTporiepa

0N O |01 AWN

11 __.l' ! J'__.‘ Homep
i i YPOBHA
= _, =
1,2 pa3psg
aucnnes 3,4 paspsag
«MapameTp» avcnnes MNapameTp
VT T o
U I R _ro_r
Oucnnen Oucnnen
«3aBaaHHA» «Buxig»

PucyHok 5.2 - MHOukayusi napamMempoe HacmpoUKu 8 pexume npospamMmuposaHust
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5.2.1.1 HacTpoiika konuyecTtBa 6110KoB

Ha paHHOM ypoBHE MporpamMMMpOBaHWs YyCTaHaBMnMBaeTCd HeobXOAMMOe KONMMYECTBO (OYHKLMOHAmbHbIX
6rOKOB, KONMMYECTBO KOHTYPOB PErynUpOBaHUs (PErynsaTopoB), KONIMYECTBO LIAroBbIX MPOrpamMM, a Takke KONM4ecTBO
nonb3oBaTeNbCKMX NaHenemn NHANKaumum u yrnpaBneHus.

Tabnuya 5.1 — [MpoepammuposaHue KOHmMpoJsiiepa

HMC;:ﬁmNE» Oucnnen MAPAMETP [ncnnedt [ncnnei
Homep ypoBHs 1-i. 2- Aok 3ABAAHHS BUXIA
) pa3spsn 3-1, 4-n paspsp
00...98 00 ...09 0000 ... 0009 000 ... 009
1 Konnyecteo Konnuecteo Konnyecteo Konnuecteo
PYHKLMOHANbHbIX KOHTYpOB LIaroBbIX Nporpamm nosib3oBaTeNbCKUX
6rokoB perynmpoBaHus naHeneun

Mocne BBOAa BbIWENEPEYUCIIEHHOW WHGOPMaLMM B KOHTpornepe (OpMUPYeTCs  WCMOMHUTENbHbIN
NpPorpaMMHbIi MOAyb NPOrpaMMbl NOMb30BATENS, 3arPyXeHHON C KOMMNbIOTEPa UM BBEAESHHON C NepeaHel NnaHenw.

Mpu BBOAE 3HayeHnsa «00» B 1-m n 2-m paspsage aucnnesa NAPAMETP npou3sogutcs ounctka nporpaMmmel
nonb3oBaTens.

BHumaHue! [OaHHyl0 onepauuio Heo6XxoAMMO BbINONMHUTL Nepea 3anUCb0 HOBOM MNporpaMmmbl B

KOHTponnep.
Mpu BBOAE NapaMeTpOB AAHHOrO YPOBHSI BO3MOXHO CBeYeHWe uHAukaTopa oTkaz OT, B gaHHOM
crnyyae Heo6X0AMMO MPOBEPUTb MPaBULHOCTL NPOrPaMMMUPOBAHUS  (PYHKLUMOHAmNbHbLIX  GroKoB,

nporpaMmMmmpoBaHue cBfizell GNOKOB, YyCTaHOBKY U HaCTpOﬁKy napameTpoB, UnN1u noaTBepaAnuTb elle pa3 BCe
3Ha4eHuaA AaHHOro ypoBHA.

5.2.1.2 MporpammupoBaHne PyHKLMOHaNbLHbIX OrOKOB

Ha paHHOM ypoBHe nporpammupyetcsi HoMep (yHKLMOHanbHoro 6noka B nporpamMmme nonb3oBaTensi, Tvn
6roka (cornacHo 6ubnuoTteke yHKLMOHanNbHbIX 6rokoB), 6a30BbIN aapec NapaMeTpoB U MoaudmkaTop KonuyecTea
BXOZ0B U/1nv napameTpoB.

Tabnuya 5.2 — [MpoepammuposaHue KOHmMpoJsiiepa

ﬂucl?xﬁiﬁm» Oucnnen MAPAMETP Oucnneit Oucnnei
Homep ypoBHs 1-i. 2- 5 Aok 3ABAAHHSA BUXIA
, pa3psag 3-n, 4-n paspsg
00 ... 98 00...99* 0000 ... 0600 001 ... 012 **
2 Homep 6roka Tun 6noka basoBbIvi agpec MoandukaTop
napameTpoB Konm4ecTBa BXO40B
1 NapaMeTpoB.

* CM. 61MbnuoTeky dyHKLMOHaNbHbIX 6MOKOB.
** [Ins 6nokoB, KOTOpble He MMEeLDT MoaudmkaTopa, 3ToT napameTp Bceraa paseH 001.

5.2.1.3 lMporpammMmupoBaHue cBsA3en

Ha gaHHom YpOBHE NporpaMmmMmnpyroTca CcBA3n (byHKLl,I/IOHaJ'IbHOFO 6noka B nporpamMmme nosjib3oBaTtend.

Tabnuya 5.3 — [NpoepammuposaHue KOHMpoJsiiepa

nm:.?:ﬁ:ﬁm» Lvcnneit MAPAMETP Incnneit [ncnneii
N . 3ABOAHHA BUXIQ
Homep ypoBHs 1-n, 2-n pa3psa 3-n, 4-n paspsg
00...98 01..99* 0000 ... 0099 01 ... 12** unu
3 01 ...-12 **
Howmep 6rnoka Homep Bxoga Howmep 6rioka Homep Bbixoga **
* 00...N — Bce BxoAa 6nokos ( N — BxogoB)

(N+1) ... (N+M) — Bce cBowvicTBa 6noka ( M — cBoWiCTB).
B kaxgoro 6noka gomkHbl ObITh CBA3aHbl BCe BXoAa, MHayve GyaeT BbiAaBaTbCsi cUrHan otkasa (oTkas Ne6 —
He MOAKIMYEHHBIN BXxoA). Takke MOXHO CBSi3blBaTb 1 CBOMCTBaA 6roka, Ansi TOro Y4ToObl B KaXA0M LMKIe nporpammel
3anucbiBaTb B CBONCTBO AAHHOTO 6roka 3HaYeHMe HY>XHOro Bbixoda Apyroro 6noka.
** Mpwn nporpammMupoBaHnn CBA3EW, MOCNe BBOAA 3HAYeHUs HOMepa Bbixoga Ha aucnnee BUXIL, HaxaTue
knaeuwu [3aBa.] ycTaHaBNMBaeT MHBEPCUIO AaHHOW CBA3K, YTO OTOOpaXKaeTcs CUMBOSIOM «-».




5.2.1.4 HacTtpoiuka napameTpoB

Ha naHHOM ypoBHe NPOV3BOANTCS HACTpOliKa NapaMeTpoB (PYHKLMOHAbHBLIX GIIOKOB.

Tabnuya 5.4 — [MpoepammuposaHue KOHmpornepa
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HMC;::%NQ» Oucnnen MAPAMETP [vcnneli [vcnneii
Howme . - . .. 3ABOAHHA BUXIO
P YypoBHA 1-n, 2-n paspsaa 3-n, 4-n paspsag
00 ...98 01..99 -9999 ... 9999 000, 001
4 Homep 6rnoka Homep napameTtpa 3HaveHve Paspeluenune
napameTpa N3MEHEeHNs
napameTtpos*

* YcTaHoBKa JAaHHOrO 3HavYeHus paspeluaeT unm sanpeLuaeT Npou3BOAUTbL U3MEHEHWEe AaHHOro napameTpa B
pexume PABOTA. [Ona n3MepeHWs napameTpa HYXHO B pexume paboTbl KOHTponfepa neperiTn Ha naHenb
WHAOVKALUN U pefaKTMpOBaHUS napameTpoB (PyHKLMOHanNbHbIX 611okoB (cM. n.4.1.2).

CocTosHMe [aHHOTO 3HaYeHus:
000 — 3anpeLleHo M3MeHsITb AaHHbIA napameTp B pexxume PABOTA,
001 — pa3pelleHO M3MeHATb AaHHbIM napameTp B pexume PABOTA.

5.2.1.5 TectupoBaHue 1 KanMbpoBKa BXoAOB-BbIXOA0B

Ha paHHom YPOBHE Npon3BoaANTCA TECTUPOBAHNE ONCKPETHbLIX N aHANoroBbiX BXOA40B-BbIXOO0B KOHTpOepa,

a TaKkke aBToMaTndeckasd n pydyHasa KaJ'IVI6pOBKa aHanoroBbiX BXOO0B, U KaJ'IVI6pOBKa aHaloroBbiX BbIXO40B.

Tabnuya 5.5 — [MpoepammuposaHue KOHmposaepa

Oucnnen .

«Ne» KAHAN Aucnnen NAPAMETP [ncnneit 3ABAHHS Oucnnen
Homep 1-n, 2-1 3-i, 4-i BUXIA
YPOBHA paspan paspsag

01 Homep Bxoaa XXXX — 3Ha4yeHue BxoaHoro curHana (%) 000
Tect
aHanoroBbIX 01 - 1-n BXog XXXX — 3HA4YEHNEe BXOAHOro curHana, 001
BX0J0B YTO COOTBETCTBYET Havany wkanbl (%)
Al1-Al5 XXXX — 3HA4YEHNEe BXOAHOro curHana, 002
YTO COOTBETCTBYET KOHLY LLKanbl (%)
02 — 2-n BxoA AHanormyHo 1-my Bxoagy
03 — 3-n BXxof, AHanoru4Ho 1-my Bxoay
04 — 4-n Bxop, AHanoru4Ho 1-my Bxoay
05 — 5-n Bxog, AHanormyHo 1-my Bxogy (komneHcauusi TI1)
02 Howmep BbIxoga | xxxx — U3MeHeHue 3HavyeHust Bbixoaa (A, V) 000
Tect 01 — 1-n BbIXOA XXXX — CMeLLleHne Bbixoaa, B % 001
aHanoroBsoro XXXX — KO3(PPULMEHT ycuneHus, B eq. 002
Bbixoga AO1 | 02 — 2-i BbiXog AHanorm4Ho 1-my BbIxogy (Npy HaNMYMM Moaynsi
(AO2-AO4 Ha pacLuvpeHunst)
mogayne 03 — 3-1 BbIx0 *
pacLuvMpenns) | 04 — 4-ih BbIxod “
5 03 Homep Bxoaa 0000 — BxoA OTKMOYEeH 000
Tect 01 — 1-n BXop, 0001 — Bxof BKIOYEH (nogaHo =24B)
AVUCKPeTHbIX | 02 — 2-i BXof AHanorm4Ho 1-my Bxoay
BXoAoB 03 — 3-n BxoA AHanormyHo 1-my Bxoay
DI1-DI3 04 — 4-i1 BXoq, AHanoryyHo 1-my Bxogy (NMpy HanMuuM mMoayns
(D14-DI19 Ha pacLmpeHus )
mogyne | ... | ...
paclMperus) [ 19 — 19-i Bxoq AHanormyHo 1-my Bxoay (Npy HanU4Mn Moayns
pacwmpeHus)
04 Howmep Bbixoga | 0000 — BbIXOA OTKMKOYEH 000
Tect 01 — 1-n BbIXO[, 0001 — BbIXO[, BKITHOYEH
ANCKPETHbIX 02 — 2-n BbIXOg, AHanornm4Ho 1-my Bbixogy
BbIX0A0B 03 — 3-1 BbIXoA AHanorn4Ho 1-my Bbixoay
DO1-DO5 04 —4-n BbixoA | AHAnornMyHo 1-my Bbixody
(DO6-DO21 | 05 — 5-i1 BbIXOLA, | AHANOTMYHO 1-My BbIXOAY
Ha moayne 06 — 6-11 BbIX0OA AHanorm4Ho 1-my Bbixogy (Npv HANMYMKM Moayns
pacLumpeHns) pacLuMpeHus)
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[MpodomkeHue mabnuybl 5.5 — [poepammuposaHue KoHmposiepa

Oucnnen .
Oucnnen MNAPAMETP .
«Ne» KAHAN . Aucnnen
Homep T, 2.0 3, 4 Oucnnen 3ABOAHHA BUXIO
YPOBHSs paspsg paspsa
05 Homep Bxopna xxxx — CocTosiHue cumanyeckoro Bxoga 000
ABTOMaTMyeckas kanmbpoBka
AsTomaTtunyec | 01 — 1-1 Bxoq He NpoBOAUTCA
Kas xxxx — CocTosiHne chumanyeckoro Bxoga 001
KanmbpoBka ABTOMaTMYeckasi KanmbpoBka
aHanoroBbIX Hayana LKanbl
Bxogos Al1- Xxxx — CocTosiHMe hr3n4eckoro Bxoaa 002
AlS ABTOMaTMYeckast kannbposka
KOHLa LUKanbl
02 — 2-n BXxof, AHanorn4Ho 1-my Bxogy
03 — 3- BXxo[, AHanorn4Ho 1-my Bxogy
04 — 4-n Bxop AHanornyHo 1-my Bxogy
05 — 5-n Bxof AHanornyHo 1-my Bxoay (komneHcauwmst TI1)
06 Homep Bxopna xxxx — CocTosiHne cumanyeckoro Bxoga 000 — He
PyuyHas kanubposka COXpaHATb
Py4yHas 01 - 1-n Bxop Ha4ana wwkanbl 001 -
KanmbpoBka COXpaHATb
Havana 02 — 2-n BXog AHanornyHo 1-my Bxogy
LKanbl 03 — 3-n Bxog AHanornyHo 1-my Bxogy
aHanoroBbIxX 04 — 4-n Bxog AHanornyHo 1-my Bxogy
ZTSHOB Al1- ['05 — 5-j1 Bxog AHarnornuHo 1-my Bxogy (komneHcaumst TI1)
07 Homep Bxopna xxxx — CocTosiHne cumanyeckoro Bxoga 000 — He
PyuyHas kanubposka COXpaHATb
PyyHas 01 - 1-n BXog KOHLa LUKanbl 001 -
KanmbpoBska COXpaHATb
5 KOHUa wkansl | 02 — 2- BXopA, AHanornyHo 1-my Bxogy
aHarorosbIX 03 — 3-n BXog AHanorn4Ho 1-my Bxogy
BxofoB Al1- | 04 — 4-h Bxog AHanorn4Ho 1-my exoay
Al5 05 — 5-1 BXxOf, AHanoruyHo 1-my sxogy (komnencaums TI1)
08 Homep BbIxoaa | xxxx — 3HayeHne, nogaBaeMoe Ha BbIXO[ 000 — He
npu kannbpoBke Hayana Lwkankbl COXpaHATb
Py4yHas 01 — 1-n BbIXOA, 001 -
KanubpoBka COXpaHATb
Hayana 02 — 2-n BbIxog, | AHanoru4Ho 1-my BbIxogy (NpV HaNMMYKK
LwKanbl MOAYNS pacLUMpeHuns)
aHanorosoro | 03 — 3-11 BbIXO4, AHanorn4Ho 1-my BbIxogy (Npu HanMunm
Bbixoga AO1- MOAYNS pacLUMpeHns)
4 04 — 4-n BbIxog, | AHanormyHo 1-my Bbixogy (NpV HaNMYKK
(AO2-A04 Ha MOZyNsi pacLUMpPeHmst)
mopayne
pacLuinpeHus)
09 Homep Bbixoaa | xxxx — 3HayeHue, NogaBaemMoe Ha BbIXOf, 000 — He
npv kannMbpoBKe KOHLA LKanbl COXpaHATb
PyyHas 01 — 1-n BbIXOA 001 -
KanmbpoBka COXpaHATb
KOHUa wkanel | 02 — 2-# Bbixod | AHanornyHo 1-my Bbixody (Npu HanM4uu
aHanoroBoro MoAyns paclunpeHus)
Boixoda AO1- | 03 — 3-i1 BbIxoA4 | AHaNoOrMyHo 1-My Bbixoay (MpW HaMU4WK
4 MOZyNa pacLumpeHns)
(AO2-AO4 Ha | 04 — 4-i BbIXOA AHanorn4Ho 1-my BbIxogy (Npu HanMunm
monyne MOAYyNSA pacLUnpeHuns)
pacLuvpeHus)
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OKoHYaHue mabnuubi 5.5 — [pozpamMmupogaHue KOHMpoepa

AOucnnen .

«Ne» KAHAN Rucnnen MAPAMETP [vcnnei 3ABAHHS Oucnnen
Howmep 1-n, 2-i 3-n, 4-1 BUXIg
YPOBHs paspsg paspsa

10 01 0000 — 0059 000 — He
- CeKyHabl COXpaHsATb
Kanubposka 001 -
Tanmepa COXPaHATb
pearnbHOro 02 0000 — 0059 000 — He
BPEMEHMU - MUHYTBI COXpaHATb
001 -
COXpPaHATb
03 0000 — 0023 000 — He
- yacsl COXpaHsATb
001 -
COXpaHATb
04 0001 — 0007 000 — He
5 - NeHb Heaenu COXpaHATb
001 -
COXpaHsATb
05 0001 — 0031 000 — He
- Yynucno mecsua COXpaHsATb
001 -
COXpaHsATb
06 0001 — 0012 000 — He
- Mmecs COXpaHsATb
001 -
COXpaHsaTb
07 0000 — 0099 000 — He
-rog (2000 — 2099) COXpaHATb
001 -
COXpaHATb
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5.2.1.6 CucrtemHble napamMmeTpbl

Ha gaHHOM ypOBHe Npon3BOAMTCS HacTPOMKa CUCTEMHBIX MapaMeTpoOB KOHTpOSSiepa U KOHTPOSb owmnbok.

Tabnuya 5.6.1 — [lpoepammuposaHue KoHmposnepa

ucnnen .

«r\ﬂ» KAHAN Avcnnei NAPAMETP 3 Ovcnneit
Homep — - - Ouncnnen 3ABOAHHA BUXIO
YPOBHS 1-n, 2-n paspsag 3-1, 4-n paspsg

01 01 00.xx 000
CuncTtemHble napameTpbl Bepcus roe:
nporpammHoro 00 — ko, mogenu
obecneyeHus KOHTponnepa
XX — HOMEp Bepcum
02 0000 — 0034 (cm. 000
Koo Mogenu moaynsi | npumevaHue **)
pacLupeHnst
(cm.cTpaHumuy 8)
02 01 0000 — 0255 000
MapameTpbl ceTeBoro CeTeBoVi agpec (0000 — OTKIHOYEH OT CETH)
obmeHa 02 XXXX 000
CKOpOCTb CeTeEBOrO 0000 - 0012,
obmeHa, but/cek roe:
0000 - 2400
0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 - 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 - 460800
0012 — 921600
03 XXXX 000
Tanm-ayT kagpa cMm. pasgen 3.4, Tabnuua 3.1
3anpoca B
CUCTEMHbIX TakTax
1 TakT = 250 MKC
04 0000 — Modbus RTU 000
MpoTtokon obmeHa™* | (ctaHgapT «Mukpony)
0001 - Modbus RTU
(ctangapt «Modicony)
05 0000 — «3-2-1-0» 000
Mopsipok 0001 — «1-0-3-2»
cnefoBannga™ 0002 — «0-1-2-3»
03 01 XXXX 000
Pecypc cuctemsl CBoboaHast naMaTb 0000 — 0400 *2
nporpamm
02 XXXX 000
Ceob6ogHas namate | 0000 — 0800 *2
BbIXOAHbIX
PErncTpoB
03 XXXX 000
CBobGoaHas naMaTb 0000 — 0640 *2
napameTpoB
(cBoKcTB)
04 00-99 0000 — 0002 000 — 999
CurcTemHble OLWNGKM Homep oLwmnbkm Tvn owmnbkn Kog
(konmyecTBO Cwm. Tabn.5.6.2 oLmodKK
OLMBOK) Cwm. Tabn.
5.6.2

*1 Tlpy nogkntoYeHHbIX Moaynsx pacwmpennss MP-51-11 n MP-51-16 HeobxoamMmo ykasbiBaTb 11 Homep
mopyns, npu MP-51-13 n MP-51-17 Heob6xoaumo ykasbiBaTb 13 HOMep MoAyns 1 npu nogkntoyeHHbIX MP-51-15 n
MP-51-18 Heobxoanmo ykasbiBaTb 15 HOMep Moaynsi, NPy NOAKMYEHHbIX Moaynsix pacwmpenusa ¢ MP-51-30 no MP-
51-34 BkNIOYUTENBHO, HEOOXOAMMO YyKa3biBaTb COOTBETCTBYHOLUUA HOMEpP ABYX MOCNeAHuX uudp koga monyns
(Hanpumep, gna MP-51-32 ato 32) .
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*2 B naHHOM napameTpe ykasblBaeTCsl KONIMYEeCcTBO 3anucen, ofHa 3anuck pasHa 4 6aiTa (Hanpumep, Homep
6noka, Homep BXxofa, Homep 6roka, HomMep BbIX0Aa).

Tunbl (Koabl) cUCTEMHbIX U NporpamMmupyembix OLLUUBOK,

MHAMLMPYEMbIX Ha YpoBHe 6, noaypoBHA 04, ykasaHHbIX B Tabnuue 5.6.2

Tabnuya 5.6.2 — Tunbl cucmeMHbIX U rpo2pamMmmupyemMbix owuboK KOHmMporsiepa

Tun Kon MpuynHa ownbKn MeTo, 6
oWnBKN | ownbkm o] [0 YCTPaHeHUs OWNOKN
01 Owwnbka aHanorosoro Bxoga Al1 YCTpaHUTb NpUYMHY BbIXOA4a CUrHana 3a
CwvrHan Ha Bxoge BblLLEN 3a AnanasoH AnanasoH wkanbl ( unun kanubposarTb LuKany)
LKanbl
01 T T T
05 Owwnbka aHanorosoro Bxoga Al5 | ... ...
CwvrHan Ha Bxogde BblLLEN 3a AnanasoH
LuKanbl
01 Owwmbka npu obpalleHnmn K BHELLHEN 1. BbIKNOYnNTb, @ 3aTEM BKITHOUUTb KOHTPONNEp
3HeproHesasncumon namatn EEPROM 2. 3aMeHUTb MOAY/b pacLUMpPEHNs
02 Owwubka npu obpalleHnmn K Tanmepy 1. BbIkNnounTb, @ 3aTEM BKITHOYUTb KOHTPONNEp
peanbHOro BpeMeHn Moayns npoweccopa
03 Owwbka npu obpaiyeHun k yany LA AO2 1. BbIkNtounTb, @ 3aTEM BKITHOYUTb KOHTpONNIep
2-ro KaHana moayns paclumpeHus 2. 3ameHnTb Moayrb pacLUMpeHus
04 Owwubka npu obpatleHum k yany LIAM AO3 1. BbIKMOUMTb, @ 3aTEM BKIHOYUTL KOHTPONep
3-ro kaHana moaynsi pacluMpeHus 2. 3amMeHUTb MoAyMb paclUUPEHNs
05 Owwubka npu obpatleHun k yany LIAM AO4 1. BbIKMOUnTb, @ 3aTeM BKITHOYUTE KOHTPOSNep
02 4-ro KaHana Moayns paclupeHuns 2. 3ameHnTb Moaynb pacLuMpeHus
06 Owwbka npu obpaLLeHnn K y3ny kaHanos 1. BbIkntounTb, @ 3aTeM BKITHOYUTb KOHTpONnep
AVCKPEeTHOro BBOAA/BbIBOAa MOAYNS 2. MpoBepuTb NPaBUIbHOCTb yKa3aHns Moayns
pacwmpenus 1 rpynnbl (1-8 AUCKPETHbBIN pacwmpeHus (NyHKT MeHto 6.01.02)
BBOA/BbIBOA) 3. 3ameHuTb MoAgynb paclnpeHust
07 Peseps
08 Owwbka npu obpaLLeHnn K y3ny kaHanos 1. BbIkNtounTb, @ 3aTEM BKITHOYUTb KOHTpONNIep
AVCKPETHOro BBOAA/BbIBOAa MOAYNS 2. MpoBepuTb NPaBUIbHOCTb yKa3aHns Modyns
pacwmpeHus 2 rpynnbl (9-16 ANCKpeTHbIN pacwmpeHus (NyHKT MeHto 6.01.02)
BBOZ/BbIBOA) 3. 3ameHnTb MOAYNnb pacLUMpeHns

5.2.1.7 KoHTponb oTKa3oB

Ha paHHOM ypoBHE NpOU3BOAWTCS KOHTPOMb OTKA30B NPW NPOrpaMmMmnpoBaHum.

Tabnuya 5.7.1 — [poepammuposaHue KOHmposnepa

ﬂuc;:siﬁm» Ouncnnen NAPAMETP Oucnne Oucnne
. L. 3ABOAHHSA BUXIA
Homep ypoBHs 1-i4, 2-1 paspsag 3-n, 4-n paspag
00...99 01..05 XXXX XXX
Homep oTkasa Tun (kog) oTkasa — CnyxebHas CnyxebHas
(konunyecTBo cMm. Tabn.5.7.2 MHopmaLms MHdopmaums
0TKa30B) 06 0000-0099 0000-0099
Twn (kog) oTkasa — Homep 6rnoka Homep Bxoaa (He
cM. Tabn.5.7.2 NOAKMKYEHHOr0)
7 07 0000-0099 0000-0099
Tun (koa) oTkasa — Homep 6roka Homep 6noka™
cM. Tabn.5.7.2
08 0000-0099 0000-0099
Twn (kog) oTkasa — Homep Grioka Homep Bxoaa 6roka
cMm. Tabn.5.7.2 nporpaMMmpyemoro
oTKasa
MpumeyaHue!

*1. Ha gaHHbIX Oucnnesx ykasbliBaeTcs Homepa 6/10KoB, B KOTOPbLIX Ha 3Tane nporpaMmnpoBaHUs NPOU30LLINO
«nepekpbITME» obnacTeln agpecos NapaMeTpos.

MepeiiTn B pexum «paboTbl» MPU HANMUUM OTKA30B HEBO3MOXHO. WX HYXHO WCMpaBWTb B pexuMe

NporpaMMMpPOBaHUSI.

Ownbkmn (Tabn.5.6.2) MOXHO BUOETb U B pexmnMe «paboTbi». [ns 3TOro HY)XXHO MEPENTV B PEXUM MaHenm

OTKa30B 1 OLUMOOK:
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(o o o o O

ow oT
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Mpn aTtom GygeT BO3MOXHOCTb MPOCMOTPETb NO NOPSIAKY koAbl Bcex owwnbok. Ha gucnnee GypeT BugHO
KONM4ecTBO OLIMOOK, HOMEP OLUMOBKM, TUN N KOA OLLUMOKKM (CM. PUCYHOK 7.3).

Aucnneid 11 __.f 11
NAPAMETP I_r_, 1_r 1
Konu4yecteo Houep
owHboK OWHBKKH
Nucnnen | 77717 g 71T o | Aucnned
3ABJAHHA s o BHX1],
Tun | 1 Kon,
OWHOKH OWMBKH

PucyHok 5.3 - MHOukayus napamempos HacmpoUKu 8 pexume poboma

Tunbl (kogbl) OTKA3O0B,
MHAMLMPYEMbIX Ha YPOBHe 7, yKa3aHHbIX B Tabnuue 5.7.1

Tabnuya 5.7.2 — Tunbl 0mKa3o0e KoHmpoJsiepa

Kop oTkasza MpuymnHa oTkasa MeToa ycTpaHeHus oTkasa

01 OTKa3 3HeproHe3aBMCMMOW BHELUHEN 1. BbIknounTb, a 3aTeM BKITHOUUTb KOHTPONep
EEPROM

02 OwwmbKa Npu TECTUPOBAHNM U ANATHOCTUKE 1. BbIkntounTb, @ 3aTEM BKITHOUUTb KOHTPOMNEpP
O3Y (RAM, onepaTvBHON NamsATH)
npoueccopa Ha 3Tane HavasnbHON
WHMUManM3aummn KoHTponnepa

03 He cooTtBeTcTBUE KOHTPOMBLHOW cyMmmbl CRC 1. HanTn n ycTpaHnTb HECOOTBETCTBME B
obnacTu pegakTMpoBaHus KoHurypauum un nporpamme nubo, ecnn He HYXXHO YCTPaHsTb
KOHTpOnbHOM cyMMbl CRC MCMONMHUTENBHOrO | HECOOTBETCTBUE - BbIKIIOYMTL, @ 3aTEM BKITHUYNTb
moayns KOHTponnep.

2. BbInonHutb BBOA, CUCTEMHBIX NapamMeTpoB
nporpammbl nonb3oBatensi (yposeHb 1). Mpu
3TOM 3arpy3ka Ha ypoBHe 1 KOHTponupyeT obbem
NCNonb3yemon NamaTu, CBA3W GIIOKOB 1 camy
nporpammy nornb3oBaTens.

04 He cooTtBeTcTBUE KOHTPOMNBLHOW cyMmmbl CRC 1. BeInonHUTL onepaumio coxpaHeHus (cm.
3arpy>xeHHoW NporpaMmMbl Nonb3oBaTens u ypoBeHb 8), ecrnv HECOOTBETCTBME JOMKHO ObITb
KOHTponbHol cyMMbl CRC coxpaHeHHo COXpPaHEHO.
nporpammbl Nonb30BaTens

2. Ecnu He HyXHO yCTpaHsATb HECOOTBETCTBUE -
BbIKITIOYMTb, @ 3aTEM BKIOYNUTb KOHTPOIIEp.

05 Owwmbka koHTponbHoM cymmbl CRC 1. BbIknounTb, @ 3aTEM BKITHOYUTb KOHTpONNIep
NCMONHSEMOW NporpamMmbl NoNb3oBaTens B ONS MHMLManM3aummn TeCTOB HavarnbHOW 3arpy3ku
O3BY (ocyLLeCcTBEHNE KOHTPOSSA BO BpeMS KOHTponnepa
paboThbl)

06 OTka3 nporpamMmMbl NOnNb3oBaTens 1. Mpu BO3HUKHOBEHMUN AAHHOIO OTKa3a Ha
He noaknoyeHHbIn BXoa WHOMKaLun ykasbiBaeTcs Homep 6roka u Homep

HernoAKNIYeHHoro Bxoaa. Hantu n yctpaHuTs
OLWMBKY KoHdUrypaumm ceasen yHKLMOHAMNbHbIX
610KOB.

07 HenpasunbHoe pacnpegeneHne 6a3oBbix 1. MNpw BO3HMKHOBEHMM JAHHOIO OTKa3a Ha
aapecoB (byHKLMOHANbHbIX 6110KOB WHOMKaLUM ykasbiBaeTcs Homepa 6rnokoB ¢
(coBnapeHve 6a3oBbIx aapecoB B coBnaBsLUMMK 6a3oBbIMK agpecamn. Hantu u
HecKomnbkMx Grokax) yCTpaHUTb ownbKy koHdUrypaumm

yHKUMOHaNbHbIX 6I10KOB.

08 Mporpammupyembi 0TKa3 1. JlokannsoBaTtb HEUCNPABHOCTL COMNACHO

3anporpamMmM1poBaHHON J1oTVKe paGoThl
hOpPMUPOBaHUS MPOrpaMMMUPYEMbIX OTKA30B
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5.2.1.8 CoxpaHeHue NporpaMmMbl Nofib3oBaTens U HaCTPOeK B 3HEeProHe3aBUCMMOW NaMsATH

Ha paHHOM ypoBHe NPOU3BOAUTCA COXPaHeHWe nporpamMmbl MOMb30BaTeNd, HAcTPOeK U napamMeTpoB B
3HEeproHe3aBMCMMON NaMATN KOHTporepa.

Tabnuya 5.8 — [MpogpammuposaHue KoHmposnepa

HMCI?:I?I:J('(INQ» Oucnnen MAPAMETP [vcnneli [vcnneii
H . . L. 3ABOAHHA BUXIg
OomMep ypoBHA 1-n, 2-n paspsaa 3-n, 4-n paspsag
00...98 01...98 0000 — 000
He 3anucbiBaTh B
WHankaums WHankaums 3HEeproHe3aBUCUMYIO
3aflaHHoro 3aeCTBOBaHHOIO namsTb
8 KonuyectBa 6510k0B Konun4yecTtBa 6rnokoB
0001 - 000
3anucaTtb B
3HEpProHe3aBNCUMYHO
namMsitb
MpumeyaHue.

M3meHeHne B pexume PABOTA HekoTopbix napameTpoB HE TpebyeT komaHabl COXpaHeHNs Ha ypoBHe 8.

1) OnepaTvBHbIX NapameTpoB (peXxumbl paboTbl pPEeryrnsiTopos, LWAroBbIX MPOrpamm, 3Ha4YeHWe 3afaHHoW
TOYKW perynstopa, 3Ha4yeHne aHanoroBoro BbIXOAHOIO BO3AENCTBUSA PErynsitopa B py4HOM pexume).

2) MNapameTpoB (hyHKLMOHAnNbHbIX GITIOKOB, U3MEHEHUE KOTOPbIX pPa3peLLeHo Ha YPOBHE 4.

3) W3meHeHue napameTpoB yHKUMOHaNbHLIX GnokoB no cetn (B pexume PABOTA n B pexume
NMPOrPAMMNPOBAHWE).

4) HekoTopble Bbixoga OrnokoB TakkKe OCTalOTCS HEUM3MEHHbIMU MOCMEe BbIKIKOYEHUSA KOHTponnepa. JTo
BbIx04a G1IOKOB HaKOMMEHMs (CYHETUYUK U UHTErpaTop).

3anomuHaHve criegyowmnx napaMmeTpoB NPOUCXOAUT aBTOMATUYECKN:

N3Y (EEPROM, FLASH) *2

[Mporpamma nonb3oBaTens

A

MapamMeTpbl Nporpammbl *3
nonb3oBaTens

A

CuncTemHble napameTpbl

[ |

o3y

A
*
-b

Mporpamma nonb3oBaTtensi

MapamMeTpbl Nporpammbl
nonb3oBaTens

CuctemMHble napameTpsbl

*1. Konuposanue u3 MN3Y B O3Y npoucxoauT nocne BKMYEHWUS NUTaHWA KOHTPONnepa, a Takke eCcnu Mo Kakow To
npu4rHe ucrnopyeHa paboyasi nporpaMmma nonb3oBaTens.

*2. 3anuck nporpaMMmbl nonb3osaTens B [3Y npoMcxoavT npy CoOXpaHeHUM Ha ypOBHE NporpaMMmnpoBaHms 8.

*3. Mpu paboTte koHTponnepa 3anucb nNapameTpoB nporpammbl B M3Y npoucxoout TONbKO Ans onpeneneHHbIX
6rokoB. 3anvcb NPOM3BOAUTCSA LIMKIMYECKM MO BPEMEHM UMM MpPU M3MEHEHWWM CBOMCTBa Onoka (npy M3MeHeHun
CBOWNCTB C nmporpammHoro naketa ALFA cBoricTBa aBToMaTtuyecku 3anuceiBatotca B MN3Y u B O3Y, npyu nameHeHuu
napaMeTpoB U3 MNepedHen naHenu KOHTPOJiepa CBOWCTBA 3anucbiBatoTcst Tornbko B O3Y, ecnu HyXHO 4TOObI
U3MEHEHHbIE CBOWCTBA OCTanvCcb B CUIE M MPW CrieayoLwemM 3anycky KOHTponepa, Hy)HO 3anucaTtb nporpammy Ha 8
YpOBHE).

*4. 3anucb B N3Y nponssBoantcst aBTomatuyeckun. [log cuctemMHbiMM napameTpamu pasymeeTcsi 6 ypoBeHb pexuma
nporpammMmMpoBaHns KOHTponnepa.
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6 YkaszaHue mep 6e3onacHoCcTU

8.1 K akcnnyataumm koHTponnepa MWK-51H gonyckatotcs nvua, umetowme paspelueHne anst paboTtbl Ha
anekTpoycTaHoBkax HanpshkeHnem oo 1000 B n n3yumslune pykoBOACTBO MO IKCMnyaTauum B MOSIHOM obbeme.

8.2 Okcnnyatauus koHTpornepa MWK-51H paspewaetca npu  HanmuMuyMu MHCTPYKUUW MO TEXHUKE
©e3onacHOCTN, YTBEpPXOEHHON npeanpuaTueM-noTpedbutenemM B YCTAaHOBMEHHOM MOPsSiAKe W y4uTbiBalOLLEWN
crneungurky NpUMMEHEHMS KOHTponnepa Ha KOHKpeTHoM obbekTe. [Mpu akcnnyatauum Heobxogumo cobniogatb
TpeboBanus gevicteytowmx npasun MNT3 u NTB ans anekTpoycTtaHoBOK HanpskeHnem Ao 1000B.

8.3 KoHTtponnep MUK-51H pomkeH akcnnyaTupoBaTbCA B COOTBETCTBUM C TpeboBaHWAMU AENCTBYOLNX
"Mpasun yctponcrea anekrpoyctaHoBok" (MY3).

8.4 Wcnonb3ynte Hanpsxkenus nutaHusa (220B/50My nepemeHHoro Toka wunu 24B nocTtosiHHOro TOKa),
COOTBETCTBYHOLLME TPeBOBaHUSAM K 3fiekTponuTaHuio ans koHTponnepa MUK-51H. MNpn nogaye HanpsikeHWs nuTaHus
Heo6XxoaMMOoe ero 3HayeHne J0IMKHO yCTaHaBNMBaThCs He Gonee, yem 3a 2-3 cexk.

8.5 Bce MoHTaxHble u npodunakTnyeckne paboTbl [OMMKHbI  MPOBOAUTLCA MPU  OTKIIOYEHHOM
3NEKTPONUTaHUN.

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

8.7 TwaTtenbHO npou3BoAMTE NOAKMIOYEHME C cobnogeHneM nonsgpHOCTM BbiBOAOB. HenpasunbHoe
NOAKMYEHME UNU MNOAKMYEHME pas3beMOB MPU  BKAKOYEHHOM MUTAHUM MOXET MPUBECTM K MOBPEXOEHUIO
3NEKTPOHHbIX KOMIMOHEHTOB KOHTPOMepa.

8.8 He nogkntoyanTe Hemcnonb3yemble BbIBOAbI.

8.9 MMpwu pasbopke koHTponnepa AN ycTpaHeHUs HeucnpaBHocTen koHTponnep MWK-51H pomkeH ObiTb
OTKITHOYEH OT CETU ANEKTPONUTAHUS.

8.10 MNpwu n3BneyeHnn KOHTponnepa U3 Kopnyca He npukacanTecb K €ro 3reKTpu4YeckUM KOMMOHEHTaM U He
noasepranTe BHYTPEHHME y3bl M YacTu yaapam.

8.11 Pacnonarante «koHTpornnep MWK-51H kak MOXHO pJanee OT YCTPOWCTB, TEHEPUPYIOLLMX
BbICOKOYACTOTHblE  M3nyyeHusa (Hanpumep, BY-neun, BY-ceapouHble annapatbl, MawwHbl, wnu nNpubopsl
UCMOnb3yHLLME MMNYIbCHbIE HAaNpPsbkeHusl) Bo n3bexaHne c6oes B paboTe.

7 MopAAoK yCTaHOBKU M MOHTaXa

7.1 O6wme ykasaHus

KoHTtponnep MMUK-51H paccuntaH Ha MoHTax Ha penbc DIN35x7.5 EN50022 cornacHo puc. 7.1.
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PucyHok 7.1 — lNonoxeHue MUK-51H npu moHmaxe He DIN-Pernbc

7.2 Tpeb6oBaHUA K MeCTy YyCTaHOBKMU

KonTtponnepbl MUK-51H gomkHbl ycTaHaBnuBaTbCHA B 3aKpblTOM B3pbiBOOE30MacHOM 1 noxapobes3onacHom
NOMELLEeHUN.
YcnoBus akcnnyatauum KOHTPOITIIEPOB HE XyXKe CrieayHoLnX:
* TemnepaTypa okpyxatoLero Bosgyxa ot muHyc 40 go nntoc 70°C;
* OTHOCcUTEenbHas BnaxHocTb oT 40 0o 95 %;
* aTmMocepHoe gasnenue ot 85 go 106,7 kla;
* 0OMKHA ObITb 3aLLMTa OT BNUSIHUS BHELLIHUX MarHUTHbLIX NOfel ¢ HanpsikeHHocTbio 6onee 400 A/w;
* JOMXHa OTCYTCTBOBaTb BUBpaLns MeCT KpenrneHusi ¢ YacToTou Beiwe 25 My u ¢ amnnutygon 6onee 0,1 Mwm;
* OKpyXXatoLLiasi cpeja He AOIMKHa coaepaTb arpeCcCMBHBLIX MApPOB U ra3oBs.
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7.3 CoeanHeHUe KOHTposiepa ¢ BHELUHMMU YCTPONCTBaAMM

KabenbHble cBsian, coeanHsitome koHTponnepbl MUK-51H ¢ gaTynkamu 1 MCNONHUTENBHBIMU MEXaHU3Mamu,
NOAKMYaTCA K HUM Yepes3 pa3beMbl MOAKINIOYEHNS Lienen BBoAA-BbIBOA4A COrNacHO NPOEKTy aBToMaTtm3aunm B Buae
KabenbHbIX CBA3el U XryTOB BTOPUYHOW KOMMYTaLUN.

MoakntoveHne ocylecTBnsieTc C NOMOLLBbK COeanHUTENENn Ha OCHOBE Oe3BMHTOBLIX MITOCKO-MPY>XUHHBLIX
knemMM. Tunbl NPOBOAHUKOB, MNOAKMIOYAEMblE K OE3BMHTOBBLIX MMOCKO-MPYXUHHBIM KreMMaMm:  OOHOXWUIbHbIE,
MHOTOXWMbHbIE, MHOTOXWIbHbIE  TOHKOMPOBOMOYHbIE (B TOM YMCMe C  YNIOTHEHHO-3aXaTbiMU Xunamu),
TOHKOMPOBOJSIOYHbIE C KOHLEBOW BTYMKOA WAM CO WTU(TOBBIM KabenbHbIM HAaKOHEYHUKOM. XapaKTepuUCTUKK
pasbeMHbIX coeanHUTEnNen (pasbeMOoB-KIIEMM) U KIEMM, YCTaHaBNMBAEMbIX HA KOHTPOMMep:

* ceveHune nogknovaemMbiX NpoBOOHUKOB 0,08 - 2,5 Mm2,
* rnybuHa 3a4nCTKN NPOBOAHUKA (ANMHA BTYMKW, LWITUMDTA) 5-7 mMm,

* MakcMmarnsHoe HanpsxeHune 250 B,

* HaNpsHkeHue U3onaumMm Mexay Knemmamm 4 kB,

* MaKcUMarnbHbIA TOK Yepes Knemmy 12 A.

Mpoknagka kabener u XryToB [OMMkHa oTBevaTb TpeboBaHusaM pgencTBytowmx «[paBun ycTponcTea
anekTpoycTtaHoBok» ([1Y3). He gonyckaeTtca o6beanHATb B 0OHOM Kabene (B XryTe) uenu, no KoTopbiM nepegarwTcs
BXOAHblE€ aHaNOroBble N CUMbHOTOYHbIE BbIXOAHbIE ANCKPETHbIE (MMMYMbCHBIE) CUTHArbI.

OKpaHupoBaTb BXOAHblIE W BbIXOAHbIE AWUCKPETHble (MMNynbCHble) KabenbHble uUenn He TpebyeTcs.
HeobxoomMmMocTb B akpaHMpoBaHUM kabens, no KOTopbiM nepedaeTcs aHanorosasi MHAOPMaLms, 3aBUCUT OT OJIUHbI
CBSA3el M OT YPOBHS NOMEX B 30HE NPOKNagku kabens.

CeTeBoe HanpsihkeHue anekTponuTaHusa koHTponnepoB MUWK-51H nogaetcs YepeB BHELUHWIA CUNOBOW LUUT,
060py0BaHHbI aBTOMATUYECKMMM BbIKIHOYaTENAMU.

Bnokn koHTponnepos MWK-51H, gatyvku u ucCnonHUTENbHbIE YCTPOWCTBA, BXOASALWIME B OAMH KOHTYP
perynupoBaHus WnAWM YNpaBfeHusi, LOIKHbl ObiTb OTHECEHbl («NpYBsi3aHbl») K OA4HOMY aBTOMaTU4YECKOMY
BbIKIOYaTenNto.

MapameTpbl ceTn anekTponuTaHns — ogHodasHasi CeTb NePEMEHHOro Toka HanpsbkeHnem ot 110B go 242B un
yactoton (50 £ 1) Ny mnm ot 20 go 28 B, B 3aBUCUMOCTM OT 3akasa.

Bce 6noku koHTponnepos MAK-51H gormkHbl GbiTb 3a3emrieHbl MPOBOLOM CeveHust He MeHee 1,5 Mm2,

CxeMbl BHELUHUX COeAMHEHUI NPUBOAATCS B rnase 8.

BHelwHUN BUQ M ra6apMTHbIe pa3mMepbl

MWK-51H
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PucyHok 7.2- BHewHull 8ud u eabapumHbie pa3mepbi koHmposnnepa MUK-51H
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8 OpraHusauma BBoaa-BbiBoaa nHcdpopmauuu.
BHelwHUe coeauHeHuUs

8.1 BHelwHMe nogkntoyYeHUA KoHTponnepa MUK-51H

Yepes coeanHnTenbHble pasbeMbl MOAKMOYAKTCA LENW, K KOTOPbIM OTHOCATCS:

¢ aHanoroBble BXOAbl; * aHanNoroBbIN BbIXOS;

* ANCKpPEeTHbIEe BXOObl; * ANCKPETHbIE BbIXO4bl;
* uenn nuTaHna AUCKPEeTHbIX BbIXOO0B, * MHTep(beIZC;

* Luenb NNTaHnAa KOHTponepa; * MoAynb paclnpeHna.

Axanoroesie Bxoasl Al1, Al2

TCMm/TCn

AHanorossle  AHanorossiit
Bxoasl Al3, Al4 BbIXOA

SESHS N -
(K

Tepmonapa

Tox
HanpsixeHue

K moaynio pacwupenus MP-51H

XS6

XP6

NMAPAMETP Per Tpr |HA Bx Bux Mpm OW OT

= Ow 00000 0@
NekH. PIA MeHo 3Ha

= 93@.

MIK-51H

S 3ABOAHHA BUXIA

g Ors O KH. 3as.q le.q 3Haw

= nP @ @

R v/ @t

N

AARNRNNERNNRRNN (AN EEEENENNNE EARANRARRRARN
XP1 XP3

FPPPEPEEE
I_II_II_II_II_II_II_II_I ~220v

Xs1

,Ti

G1= G2=
18. aovm 18. SOVD 15..3OVED ——r e Y S/ N [uranve ~220V
[IMCKpeTHbie BXoab! DO1 D02 DO3 : DO4 DO5 4
DI1,23

[vckpeTHble BbIXOabl |
DO1..5

=24V

PucyHok 8.1 - Hymepayus knemm u cugHarnsi KOHmponnepa MUK-51H

8.1.1 Mopknio4yeHUe aHaANoOroBbIX BXO4OB

MonoxeHne nepemblyek Ha nnate npoueccopa Ans HACTPOMKM PasfMYHbIX TWUMOB BXOOHbLIX CUIHaroB
npuseaeHo B Tabn. 8.1.

MNpeobpazoBaHne curHanoB NocTosiHHoro Toka 0-5 MA, 0(4)-20 MA unn cUrHanoB NOCTOSIHHOTO HanPsKeHWs
0-10 B ocyuecTBnseTcs C MOMOLLbIO HOPMUPYIOLLMX PE3NCTOPOB, BXOASLMX B COCTaB usaenuvs. Beibop curHana 0-20
MA unn 4-20 MA ocyLLEeCTBNAETCS NPOrpaMMHO C MOMOLLbIO (DYHKLIMOHAaNbHOro 6r1oka aHanoroBoro BBoAa.

Kaxxgbin aHanorosbivi BXOA, ranbBaHUYECKN W30MMPOBAH OT OPYrMX aHanoroBbiX BXOAOB W APYrvMX Lenewn
KOHTponnepa.

BHumaHue!
[Mpu noakntoYeHM aHanoroBoro BXO4HOIO CUMrHana npoBepbTe Ha MOAYre YCTPOWCTBa CBA3U C OOBEKTOM YCTaHOBKY
nepembiyek Bbibopa BXOAHbIX curHanos 6nokoB nepembidek JP1 — JP4 n J3 — J6 B COOTBETCTBUM C yKasaHHbIM B
Tabnuuax 10.1 n 10.2. MNonoxeHne nepemMblyek NokasaHo Ha pucyHke 8.1.1.
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Tabnuua 8.1 - lNonoxeHue nepembidek JP1 — JP4 Ha npoueccopHol nname O5isi HaCmpoUKU aHano2oebix 8xodos Al1 — Al4

Twn BXoAHOro curHana Bxon Al Bxon Al2 Bxon Al3 Hzggﬂgﬁa
Mepembiuka JP1 | MNepembiuka JP2 | Mepembiuka JP3 Ipa

0-5 mA [1-2], [7-8] [1-2], [7-8] [1-2], [7-8] [1-2], [7-8]
0-20 MA, 4-20 mA [1-2], [5-6] [1-2], [5-6] [1-2], [5-6] [1-2], [5-6]
0-10B,0-5B,0-1 B [2-4], [5-7] [2-4], [5-7] [2-4], [5-7] [2-4], [5-7]
0-2 B, 0-200 mB, 0-100 mB,
075 uB 050 MB [1-2], [5-7] [1-2], [5-7] [1-2], [5-7] [1-2], [5-7]
Hatynkn TCM, TCI, Pt [1-2], [5-7] [1-2], [5-7] - -
Tepmonapbl TT1 [1-2], [5-7] [1-2], [5-7] - -

MpumeyaHus.

1. MNMonoxeHue nepembivek JP1 - JP4 ona HacTponku aHanorosbix Bxogos Al1 - Al4 0omkHO
COOTBETCTBOBaTb HOMEPY CBOMCTBa (PyHKUMOHarnbLHOro 6noka aHanoroBoro Beoga OTBevalLlero 3a

TN BXOOHOro curHana.

2. CmelleHne BxogHoro curHana 4-20MA ycTaHaBnNmBaeTCsi NPOrpaMmHoO.

Tabnuya 8.2 - lNonoxeHue nepembidek J3 — J6 Ha npoueccopHoU name Or1si HacmpoUku aHano208bkix 8xo0os Al1 u Al2

MonoxxeHwue nepemMblyeK and aHanoroBbIX

Tun BXOOHOIo cuUrHana mnun tmn gatymnka BX0A08

Bxopg All Bxopg Al2
33 34 J5 J6

0-5 MA, 0-20 MA, 4-20 MA 12 | o 2-4], [8- 12 | 24l (8-10]
0-10B,05B, 02 B 12 | 10 [2-4], [6- 12 | 24l (8-10]
0-1B, 0-200M B [1-2] 78] [2-4] | [1-2] | [7-8l, [2-4]
0-100 MB ] [7-8], [9- ] P

12 | g [1-2] |[7-8], [o-10]
0-75 mB 5-6], [9-

. 2] | 1! [1-2] | [5-6], [9-10]
0-50 MB [1-2] 56 [7-8] | [1-2] | [5-6], [7-8]
TCM 50M, W100=1,428, -50°...+200°C, 3-X npos. [3-4] [5-6], [2-4] | [3-4] | [5-6], [2-4]
TCM 100M, Wi00=1,428, -50°...+200°C, 3-x npos. | _[3-4] [7-8], [2-4] | [3-4] | [7-8], [2-4]
TCM rp23, W100=1,428, -50°...+180°C, 3-x NpoB. [3-4] [5-6], [2-4] | [3-4] | [5-6], [2-4]
TCM 50, W100=1,391, -50°...+650°C, 3-X Npos.

Pt50 o = 0,00390, 0,00392, 3-X NPOB. [3-4] [7-8]. [2-4] | [3-4] | [7-8] [2-4]
TCM 100M, W100=1,391, -50°...+650°C, 3-X Npos. ] [9-10], [2- ] P
Pt100 o = 0,00390, 0,00392, 3-X NPOB. [3-41 | 4 [3-4] | [9-10], [2-4]
TCH rp21, Wi00=1,391, -50°...+650°C, 3-x Npos. [3-4] [7-8] [2-4] | [3-4] | [7-8], [2-4]
TCM 50M, Wi00=1,428, -50°...+200°C, 4-x npoe. [1-2] 56, [2-4] | [1-2] | [5-6], [2-4]
TCM 100M, Wi100=1,428, -50°...+200°C, 4-x npos. | _[1-2] [7-8]. [2-4] | [1-2] | [7-8], [2-4]
TCM rp23, W100=1,428, -50°...+180°C, 4-x Npos. [1-2] 56, [2-4] | [1-2] | [5-6], [2-4]
TCM 50, W100=1,391, -50°...+650°C, 4-X npoe.
Pt50 o = 0,00390, 0,00392, 4-X NPOB. [1-2] [7-8], [2-4] | [1-2] | [7-8], [2-4]
TCM 100M, W100=1,391, -50°...+650°C, 4-X npos. ] [9-10], [2- ] PP,
Pt100 o = 0,00390, 0,00392, 4-X NPOB. [1-2] | 4 [1-2] | [9-10], [2-4]
TCH rp21, Wi0o=1,391, -50°...+650°C, 4-x Npos. [1-2] 78] [2-4] | [1-2] | [7-8]. [2-4]
Tepmonapa TKK (J), 0°...+1100°C [1-2] [5-6], [7-8] | [1-2] | [5-6], [7-8]
Tepmonapa TXK (L), 0°...+800°C [1-2] [5-6], [7-8] [1-2] | [5-6], [7-8]
Tepmonapa TXKH (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 TIM10 (S), 0°...+1600°C [1-2] ][1-2], [8- [1-2] | [1-2], [8-10]
10 !
Tepmonapa TMP (B), 0°...+1800°C [1-2] 2] 56] | [1-2] | [1-2], [5-6]
Tepmonapa TBP (A-1), 0°...+2500°C 2] ][3-4], [8- 12 | (341 [8-10]
10 !
MpumeyaHue. [lonoxeHne nepembidek J3 - J6 (cm. pucyHok 8.1.1) AnNA HaCTPOWKM

aHanoroBbix BxogoB Al1 - Al2 oomkHO COOTBETCTBOBaTb HOMEPY CBOWCTBA (PYHKLIMOHaNbLHOro 6noka
aHanoroBoro BBoJa OTBeYaloLLiero 3a TUn BXO4HOro curHana.
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Pucyrok 8.1.1 — lNonoxeHue nepembi4eK aHano208bIx 8Xo008

8.1.2 Moaknio4vyeHne AUCKPETHbIX BXO40B

Kaxabli OUCKpPEeTHbIN BXOA ranbBaHWYeCcKku M30NnvMpoBaH OT APYrMX AMCKPETHbIX BXOAOB W APYrux uenewn
KOHTponnepa.

[ns nuTaHusa AMCKPeTHbIX BXOA0B (AaTynkoB) TpebyeTcs BHeLHee HanpshkeHe 24B NOCTOAHHOroO Toka.

B0O3MOXHO NMpyMeHeHne 04HOTO NCTOYHUKA MUTaHUS C TOKOM Harpysku He meHee 30 MA, B 3TOM cnyyae
Bxoga DI1-DI3 6yayT umeTb obLwmii «nmocy.

8.1.3 NMoaknoyeHne aHaNoroBbIX BbIXO40B

AHanoroBbI Bbixog 06a30BON MOAENW KOHTpoOmnepa SBMSeTCA akTUBHbIM, MO3STOMY ANA €ro nuTaHus He
TpebyeTcsa BHELUHUA NCTOYHMK 24 B nocTosiHHOrO ToKa.

AHanoroBbIN BbIX0 raribBaHWYECKM U30NMPOBaH OT APYruX Lienen KoHTponnepa.

Mpy nogknoyYeHUM aHanoroBOro BbIXOQHOMO CUrHana npoBepbTe HA MOAyne YCTPOMCTBA CBA3UN C OOBbEKTOM
YCTaHOBKY Nnepemblyek Bbibopa BbIXOOHbLIX curHanoB 6roka nepemblyek J1 B COOTBETCTBMU C yKa3aHHbIM B Tabnuue
8.3.

(=

J1

PucyHok 8.1.2 — lNonoxeHue nepembidek 0151 HACMPOUKU aHarn0208020 8bix00a

Tabnuua 8.3 - [MonoxeHue nepembiydek J1 Ha npouyeccopHol niname Orsi HacmpoUKu aHano2o8020 8bixoda AOT

Twvn BbIXOQHOrO CUrHana MonoxeHue nepemblyek J1
0-5 MA [2-4], [7-8]
0-20 MA,
4-20 MA [2-4], [5-6]
0-10 B [1-2], [3-4]

8.1.4 MoakntovyeHne AUCKPETHbIX BbIXOO0B

[unckpeTHble BbIXOObl BLIMOMHEHLI B BWAE perie, npu 3TOM nornyeckoMy O COOTBETCTBYET Pa3OMKHYTOe
NooXeHne KOHTAKTOB YKa3aHHbIX Ha PUCYHKE, a NTOrM4eckon 1 - 3aMKHYTOE COCTOSIHME BbIXOOHbIX KOHTakToB pene CP
n HO.

Kaxgblh OMCKPETHbIA pernenHbinl U ONTOCUMUCTOPHBLIN BbIXOA ranbBaHUYeCKU W30NMpoBaH OT ApYrux
AMCKPETHBIX BEIXOLOB U APYIMX Leneii KoHTposnepa.

OnckpeTHble BbIXOAbl TPAH3UCTOPHOIO TWMa COEAMHEHbI B TPynny M3 MATM BbIXOAOB W ranbBaHWYeECKu
N30NMpOBaHbl OT APYrMX Lienen KoHTponsnepa.
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PucyHok 8.1.3 — Cxema rnookmo4eHusi OUCKpemHbIX 8bi1x0008 KoHmpornnepa MUK-51H

MapameTpbl ANCKPETHBIX BLIXOAOB PEnenHoro Tuna:

1. Ha pucyHke nokasaHO pacrofioKeHNe W HasHavyeHue MepekrnoYvalrLwmnX KOHTAKTOB BbIXOAHbLIX pene
kaHanos DO1-DOS5.

2. KoHTaKTbl BbIXOAHbIX pene yka3daHbl B MONIOXeHUW "BbIKMIOYEHO", nnn npu obectoveHHon obmMoTke perne.

3. Heucnonb3ayemeble Knemmbl pa3bemMa He NoaKmnoYaTh.

4. MakcumanbHoe notpebneHne (06MOTOK pene) NATV BKIMHOYEHHbIX KaHanoB OT MCTOYHMKA NOCTOAHHOIO ToKa
24 B — 100 mA.

Mpumeyanwme!

B uensx nepemMeHHOro ToKa A MOOKMYEHUS WHAYKTUMBHBLIX Harpy3ok K [AWUCKPETHOMY pernenHoMy
BbIXOAHOMY CUrHarny pekoMeHayeTcsl ncnosnb3oBatb RC-aeMndupytoLLyto Lenoyky.

Mpumep Takow cxembl M306paxeH Ha pucyHke 8.1.4.

PekomeHayeTcs ona uenen nepeMeHHoro Toka HanpshkeHnem 220 B Bmecto RC-uenovku mcrnonb3oBaTtb
Bapuctop CH2-1 Ha HanpsixeHne 420 B. NpumeHeHre BapucTopa No3BONseT NpegoTBpaTUTb HE TONbKO MHOYKTUBHbIE
HaBOOKW, HO W noracuTb OonbluMe BCMMECKU CurHana, BO3HMKalWue B CWUMOBbIX LEnsxX MUTaHWs OT OPYroro
obopynoBaHus.

XP3
38| CP1
G Ry 39 }
40| HO1
c1 Ri1

A - KOHTpOnnep ManokaHarnbHbIN MHOFO(YHKLUMOHarbHbIA MyKponpoueccopHbin MUK-51H MPMK.421457.009;
RH — Harpyska;

G — NCTOYHUK NUTAHUS NEPEMEHHOIO TOKa;

C1 — koHgeHcaTop, 022 mk® 600 B;

R1 — peanctop 100 Om 0,5 BT;

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

PucyHok 8.1.4 — Cxema nodktodeHusi UHOYKMUBHOU Hazpy3Ku K AUCKPemHOMY peneliHoMY 8bIXOOHOMY cugHaiy

MapameTpbl ANCKPETHBIX BLIXOAOB TPAH3NCTOPHOrO TUMa:

1. Ha pucyHke nokasaHO pacrnonoXeHne WM HasHaveHue MacCUBHBLIX TPAH3UCTOPHBLIX KIOYEW C OTKPbITbIM
KONNEeKTopoMm 1 obLmm amuTTepom kaHanos DO1-DO5.

2. Nornyeckomy "0" cOOTBETCTBYET Pa3OMKHYTOe, a fornyeckomn "1" - 3amMKHyTOe COCTOsIHUE Krtoya.

3. Hencnone3yemble kKnemMMbl pasdbema He noaknoYaTb.
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MpumeyvaHwne!

Mpy NoaKNIYeHNN MHOYKTMBHBLIX HAarpy3ok (pene, nyckaTenu, KOHTakTopbl, CoflieHouabl U T.M.) K AUCKPETHLIM
TPaH3MCTOPHbIM BbIXOA4aM KOHTposnepa, Bo usbexaHue Bbixoda M3 CTPOSI BbIXOQHOMO TpaH3McTopa u3-3a 60mbLIoro
TOKa CaMOWHAYKUMW, NapannenbHo Harpy3ke (06MoTke pene) Heobxoaumo yctaHaBnmBaTb 6riokvpytowmii anop VD —
CM. cxemy nogknioveHns 8.1.3. BHewHui guoa ycTaHaBMMBaTb Ha KakOoM KaHane, K KOTOpOMY MOAKMYeHa
WHAOYKTMBHAs Harpyska.

Tun yctaHaBnueaemoro anoga - KO209, KO258, 1N4004...1N4007 (unn aHanoruv4yHbIn), paccumMTaHHbIA Ha
obpaTHoe HanpsixeHne 100 B u npsimon 1ok 0,5 A.

8.1.5 MNopgknioveHne nHtepcenca

1. K MK moxeT 6bITb nogknioveHo Ao 32 yCTPOWCTB, BKItoYasn npeobpasoBaTtenb uHTepgericos bMiA-485 nnu
Brn-52.

2. O6bwas gnvHa kabenbHOM NMHUK CBA3M He AofmkHa npeBbiwaTtb 1200 m.

3. B kauecTBe kabenbHON NUHWUK CBA3M NPEANOYTUTENBHO NCMOMNb30BaTh IKPAHMPOBAHHYIO BUTYIO Napy.

4. nvHa oTBeTBNEHUN Lo fOMmKHA ObiTb Kak MOXXHO MEHbLLEWN.
5. K nHTepdencHeiM Bxogam npubopos, pacnonoXeHbIM B KpavHUX TOYKax COeQUHUTENbHOW NuHUK, Heobxoanmo
MOAKNIOYNTL ABa TepMuHanbHbIM peaunctopa conpotmenennem 120 Om (R1 n R2). MNopknioyeHne TepMuHanbHbIX
pe3ncTopoB B 6oke npeobpasoBaHusa nHTepdericos BINN-485 nnn BMNN-52 — cm. B P3 Ha BINN-485 nnn BINA-52.

MWK-51H

Kaoeis My chau
(wppoborag Bumas napa)
[TodkmgHeHIe MEpHUHaTgIa

XS4 P4
16 | TXB- [ jpueronepedam-quk
17| TXA+ R5485
18 [RGND W o
Beicoxooras 3emis 100 Om

~GND

PucyHok 8.1.5 — Cxema rodkntoyeHus1 uHmepghelica

MpumeyvaHums.

1. Bce oTBETBUTENM NPUEMO-NEPESATUMKOB, MPUCOEOUHEHHbIE K OOHOM 00LLen nepeaatoLlent MMHUK, OOMKHbI
COrnacoBbIBaTbCS TONBKO B ABYX KpalHUX Todkax. [InvHa oTBeTBNEHNI AOMmMKHA ObiTb Kak MOXHO MEHbLLEN.

2. HeoGxoaMMOCTb 3KpaHMpoBaHus Kabenewn, nNo KOTOpbIM nepedaeTca MHgopmaums, 3aBUCUT OT AJUHbI
kabenbHbIX CBA3elM 1 OT YPOBHS MOMEX B 30He NPOKNagku kabens.

3. NpumeHeHne 3kpaHMPOBaHHOW BUTON Mapbl B MPOMBILLNIEHHBIX YCIIOBUSAX ABASETCH NpeanoyvTUTENbHbIM,
nockonbKy 3To obecrnevmBaeT NOMyyYeHe BbICOKOrO COOTHOLLIEHUS CUTHAM/LLYM U 3aLUMTy OT CMHA@3HOW NoMexM.

8.2 BHelwHMe nogkntoYeHusa moaynen pacwmperusa MP-51H
8.2.1 MoakniovyeHne BHeWHUX Lenen mogynen pacwmpeHnsa MP-51H-11

Moaynb pacwmperua MP-51H-11 cogepxuT 16 OUCKPETHbIX BXO4OB M OAWH aHanoroBblii BbIXOA, TO €CTb
koHTpornep MUK-51H ¢ gaHHbIM mogynem pacwmpenus byaet umetb 19 guckpeTHbIX BxoaoB (3 6a30BbIx + 16 Ha
mMoAyne pacwmpeHns). Kaxabli OUCKPETHBIN BXOA ranbBaHUYECKM U30NUPOBaH OT OPYrMX OUCKPETHbIX BXOAOB U
Opyrnx uenen KoHTponnepa.

[ns nuTaHna OMCKPeTHbIX BXOAOB (OaT4MkoB) TpebyeTcs BHeLHee HecTabunmavpoBaHHOe HanpskeHve 24
B noctosiHHOro ToKa.
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PucyHok 8.2.1 - Hymepauyusi knemm u cueHarbsl Modynsi pacwupeHuss MP-51H-11

MpumeyvaHus.
1. MonoxeHne nepemblyek J1 Ha mMoadyne pacliMpeHuin Ans HacTPOWKM aHanoroBoro BbIXOAa MPUBEAEHO B
Tabnuue:

[nanasoH BbIXOOQHOIO curHana [MonoxeHne nepemblYek Ha MOAYIe paclupeHns
0-5 MA [2-4], [7-8]
0-20 MA;
4-20 MA [2-4], [5-6]
0-10 B [1-2], [3-4]

2. CmelleHure BbIxogHOro curHana 4-20 mA ycTaHaBnuBaeTCcs MPOrpaMmMHo.
3. Heucnonb3yemble kneMmMbl He NogknoYaTh.
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8.2.2 NoakntoyeHne BHELIHUX Lenen moaynen pacwupeHus MP-51H-13

Moaynb pacwwupeHns MP-51H-13 cogepxut 8 AMCKpeTHbIX BXOAOB, 8 OUCKPETHbIX BbIXO4OB M OAWH
aHanoroBbll Bbixog, TO ecTb koHTponnep MUK-51H ¢ gaHHbIM Moaynem paclumperus byaet nmeTb 11 OMCKPETHbIX
Bxoao0B (3 6a30Bbix + 8 Ha Moayne pacwmpeHns) 13 aAnckpeTHbIX BbIxodoB (5 6a30Bbix + 8 Ha Mogyne paclumMpeHust)
M 2 aHanorosblX BbIXOA4A COOTBETCTBEHHO. Kaxapbll AMCKPETHbIM BXOA ranbBaHWYECKM W30NWPOBaH OT ApYrnx
ANCKPETHBLIX BXOAOB W APYTUX Lienen KoHTposnepa.

[na nuTaHna AUCKPETHbIX BXOAOB (4aTynkoB) TpebyeTcs BHeLHee HecTabunusnpoBaHHoe HanpsixeHue 24

B noctosHHOro Toka.
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PucyHok 8.2.2 - Hymepauyusi knemm u cueHarnsli Modyns pacwupeHuss MP-51H-13

MpumeyvaHus.

1. MNpu NOAKNIOYEHUN WHOYKTUBHBIX Harpy3ok (pene, nyckaTtenu, KOHTaKTOpbl, coneHouabl M T.M.) K
OMCKPETHBIM TPaH3MCTOPHBLIM BbIXO4AM KOHTponepa, Bo nsbexaHve BbIxoAa U3 CTposi BbIXOAHOMO TPaH3NCTopa 13-3a
OOonbLIOro Toka CaMOVHAYKUMW, napannenbHO Harpyske (0OMOTKe pene) HeoOXOAMMO yCTaHaBnvBaTh GNOKMPYHOLLIMIA
ounog VD — cMm. cxemy nogkniodeHus. Tun yctaHaenmBaemoro amopa KO209, KO258, 1N4004...1N4007 wnn
aHanornyHbIf, paccunTaHHbl Ha obpatHoe HanpsikeHune 100 B, npsimoii Tok 0,5 A.

2. MNonoxeHne nepemblyek J1 Ha Moayne paclUMpeHUn Ans HAaCTPOWKU aHaroroBoro Bbixoa NpUBEOEHO B

Tabnuue:
[nanasoH BLIXOOHOrO cuUrHana IMonoxeHne nepemblyek Ha MOAyre pacluMpeHnst
0-5 MA [2-4], [7-8]
0-20 MA;
4-20 MA [2-4], [5-6]
0-10 B [1-2], [3-4]

3. CmelleHune BbIxogHoro curHana 4-20MA yctaHaBnvMBaeTcs NporpaMMHo.
4. Hencnonb3ayeMble KneMMbl He NMOAKIYaTh.
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8.2.3 NoakntoyeHne BHELHUX Lenen moaynen pacwupeHua MP-51H-15

Moaynb pacwupenus MP-51H-15 cogepxut 16 AUCKPETHbIX BbIXOOOB U OAMH aHanoroBbli BbiXod, TO €CTb
koHTpornnep MUK-51H ¢ gaHHbIM Mogynem paclumpeHusi 6yget umeTb 21 AUCKPETHbIX BbIxogoB (5 6a30BbIx + 16 Ha
Moayfne pacliMpeHust) W 2 aHanoroBbIX BbIXoda COOTBETCTBEHHO. KaAbli AMCKPETHbIM BXOA ranbBaHWYeCKM
N30MMPOBaH OT APYrMX ANCKPETHBIX BXOAOB U APYrMX Liernen KoHTponnepa.

K koHTponnepy MUK-52H

l XS3

"l'll'll'll'l""l'll'l

533555533

[uckpeTHbie Bbixoasl DO6-DO9 [uckpeTHble Bbixogsl DO10-DO13

DO6 DO7 DO8 DO9 DO10 DO DO12 DO13
— — — — — — — —

o L W

sdedeleedd

XP8 XP10

XP2

~220V

l-l%lj

AHaI‘IOI’OBbM
Bbixog AO2

Mutanue ~220V

XS5

=24V

Mutanue =24V RH
A

AHanorosblit
Bbixog AO2

(AN NN NN NN (AR NN NN RN NN
XP6 XP9

DO14 DO15 DO16 DO17 DO18 DO19 D020 D021
[uckpeTHble Bbixogbl DO18-DO21

[uckpeTHble Bbixogsl DO14-DO17

PucyHok 8.2.3 - Hymepauyusi knemm u cueHarnbsi Modynsi pacwupeHust MP-51H-15

MpumeyaHus.

1. Tpu nNoOKMYeHUM WHOYKTMBHBLIX Harpy3ok (pene, nyckaTemnu, KOHTaKTOpbl, COneHouabl M T.M.) K
OMCKPETHBIM TPaH3MCTOPHBLIM BbIXOA4aM KOHTPOmepa, Bo n3bexaHve BbIXO4a U3 CTPOsi BbIXOAHOMO TpaH3ucTopa 13-3a
OOonbLIOro Toka CaMOVHAYKUMW, NapannenbHO Harpyske (0OMOTKe pene) HeoOXOAMMO yCTaHaBnvBaTh GNOKMPYHOLLMIA
ouog VD — cMm. cxemy noakmntodeHus. Tun yctaHaenmBaemoro auoga KO209, KO258, 1N4004...1N4007 wnum
aHanornyHeI, paccumMTaHHbI Ha obpaTHoe HanpsbkeHue 100 B, npsamon 1ok 0,5 A.

2. MNonoxeHne nepembivek J1 Ha Moayne paclUMPEHUn ANs HACTPOWKU aHaroroBOro Bbixo4a NPUBELEHO B

Tabnuue:
[nanasoH BLIXOOHOro curHana MonoxeHne nepemblYek Ha MOAyne paclunpeHns
0-5 MA [2-4], [7-8]
0-20 MA;
4-20 MA [2-4], [5-6]
0-10 B [1-2], [3-4]

3. CmeLueHre BbIXogHOro curHana 4-20MA yctaHaBnmnBaeTcs NporpaMmmHoO.
4. Hencnonb3yemble KneMMbl He NOAKIHoYaTh.
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8.2.4 MNoakntoyeHne BHELIHUX Lenen moaynen pacwupeHus MP-51H-16

Mopynb pacwwmpenus MP-51H-16 umeeT 16 AuUCKpeTHbIX BXOAOB WM 3 aHanoroBblX Bbixoda, TO €CTb
koHTpornnep MMUK-51H ¢ gaHHbIM Moaynem paclumpeHus 6yaeT umeTb 19 auckpeTHbIx BxogoB (3 6a3oBbix + 16 Ha
mMoayne paclmpenns) n 4 aHanorosbiX BbixoAa. Kaxabi AUCKPETHBIN BXOA ranbBaHWYECKN M30MMPOBAH OT ApYrunx
ANCKPETHBLIX BXOAOB W APYTUX Lienen KoHTpornepa.

[na nuTaHna AUCKPETHBLIX BXOAOB (AaT4nkoB) TpebyeTcs BHeLUHee HeCcTabunmanpoBaHHoe HanpsbkeHne 24
B noctosiHHOro Toka.
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PucyHok 8.2.4 - Hymepauyusi knemm u cueHarnbi Modyns pacwupeHuss MP-51H-16

MpumeyaHus.
1. MNonoxeHve nepembivek J1,J2 n J3 Ha mMoayne pacluMpeHui Ans HaCTPOWKW aHaroroBbIX BbIXOAOB
npuseaeHo B Tabnuue:

[nanasoH BbIXOOAHOIO cUrHana IMonoxeHne nepemblNeK HA MOAYIE paclUMpeHus
0-5 MA [2-4], [7-8]
0-20 MA;
4-20 MA [2-4], [5-6]
0-10 B [1-2], [3-4]

2. CmelLeHne BbIXoAHOro curHana 4-20 MA ycTaHaBnMBaeTCst NPOrpaMMHO.
3. Hencnonb3yemble kKnemMmmMbl He MOAKMOYATD.
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8.2.5 MNoakntoyeHne BHELWHUX Lenen moaynen pacwupeHua MP-51H-17

Moaynb pacwmpenus MP-51H-17 nmeeT 8 gUCKPETHbIX BXOAOB, 8 ANCKPETHbLIX BbIXOAOB U 3 aHanoroBbIX
BbIXOAbl, TO ecTb koHTponnep MUK-51H ¢ gaHHbIM Mogynem paclumpeHus 6yaeTt umetb 11 AncKpeTHbIX BXOAOB (3
6a3oBbix + 8 Ha moayne pacwuvpeHuns) 13 ouckpeTHbiX BbixodoB (5 6a3oBbix + 8 Ha moagyne pacluunpenus) n 4
aHanorosbiX BbiIxO4a COOTBETCTBEHHO. Kaabli OWCKPETHbI BXOA rarnbBaHUY4eCKU W30NWpoBaH OT APYrux
ANCKPETHBLIX BXOAOB W APYTUX Lienen KoHTposnepa.

[na nuTaHna AUCKPETHBLIX BXOAOB (4aT4nkoB) TpebyeTcs BHeLUHee HeCTabunmanpoBaHHoe HanpsbkeHne 24
B noctosiHHOro TOKa.
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PucyHok 8.2.5 - Hymepauyusi knemm u cueHarnsli Modyns pacwupeHuss MP-51H-17

MpumeyaHus.

1. Tpu noaknMYeHUM WHOYKTUBHBLIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, coneHouabl U T.n.) K
OMCKPETHBIM TPaH3MCTOPHBLIM BbIXOA4aM KOHTPOMnepa, Bo n3bexaHve BbIXO4a U3 CTPOsi BEIXOAHOTO TpaH3ucTopa mns-3a
6GonbLIOro TOka CaMOUHAYKUMW, NapannenbHo Harpy3ke (06mMoTke pene) HeobGxoaAMMO ycTaHaBnmBaTh GNOKUPYOLLMIA
avog VD — cMm. cxemy noakntodeHus. Tun yctaHaBnuBaemoro amopga KO209, KO258, 1N4004...1N4007 wnu
aHanornyHeI, paccymMTaHHbIn Ha obpaTHoe HanpshkeHue 100 B, npsamon 1ok 0,5 A.

2. MonoxeHnune nepembidek J1, J2 n J3 Ha mMopyne paclivpeHuid Ons HaCTPOWKM aHaroroBbiX BbIXOOOB

npuBeneHo B Tabnumue:

,[l,mana30H BbIXOOHOIoO CUrHana [MonoxeHne nepemMblidek Ha moayrne paclnpeHna
0-5 MA [2-4], [7-8]
0-20 MA;
4-20 MA [2-4], [5-6]
0-10 B [1-2], [3-4]

3. CmeLleHre BbIXOAHOro curHana 4-20 MA ycTaHaBnnBaeTCca NporpaMMHo.
4. Heucnornb3yemble KneMMbl HE NOAKMNIYaThb.
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8.2.6 NoakntoyeHne BHELHUX Lenen moaynen pacwupeHua MP-51H-18

Mopynb pacwupenns MP-51H-18 umeeT 16 AUCKPETHBIX BbIXOAOB W 3 aHanoroBblX BbIxoAa, TO €CTb
koHTpornnep MUK-51H ¢ gaHHbIM Mogynem paclumpeHusi 6yget umeTb 21 AUCKPETHbIX BbIxogoB (5 6a30BbIx + 16 Ha

moayne paCLIJVIpeHVIH) 1 4 aHanoroBbIX BbIX0A4a COOTBETCTBEHHO.

Kaxablh  OUCKpPEeTHbI BXO4 ranbBaHU4eCKu

N30NTMPOBAH OT APYrMX AUCKPETHLIX BXOAOB U APYIMX Liener KoHTponepa.
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PucyHok 8.2.6 - Hymepauyusi krnemm u cuzgHasibl Mooysisi pacwupeHust MP-51H-18

MpumeyaHus.

1. MNpu nNogKNYEeHNUN WHOYKTUBHBIX Harpy3ok (pene, nyckaTenwu,

KOHTaKTOpbl, coneHouabl U T.N.) K

OWCKPETHBIM TPaH3UCTOPHBLIM BbIXOA4AM KOHTPONIepa, BO n3bexaHne BbiIxoAa M3 CTPOS BbIXOAHOIO TpaH3ucTopa us-3a
OOonbLIOro Toka CaMOVHAYKUMW, napannenbHO Harpyske (0OMOTKe pene) HeoOXOAMMO yCTaHaBnvBaTh GNOKMPYHOLLIMIA

auog VD — cMm. cxemy noakniodeHus. Tun ycrtaHaenuBaemoro awvopja KO209, KO258,

1N4004...1N4007 wnm

aHanornyHbIf, paccunTaHHbli Ha obpatHoe HanpsikeHune 100 B, npsimoii Tok 0,5 A.
2. MNonoxeHve nepembliyek J1, J2 1 J3 Ha mMopdyne paclwMpeHun Ans HacTPOMKM aHaroroBbIX BbIXOOOB

npmeeneHo B Tabnuue:

[unanasoH BbIXOOAHOIO curHana [MonoxeHne nepembldeK HA MOAyIe paclUUPEHUs
0-5 MA [2-4], [7-8]
0-20 MA;
4-20 mA [2-4], [5-6]
0-10 B [1-2], [3-4]

3. CmeLleHre BbIXOAHOro curHana 4-20 MA yctaHaBnnBaeTCca NporpaMMHo.
4. Heucnonb3yemble KNeMMbl HE NOAKMYaTh.
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8.2.7 NoaknroyeHmne BHeLWHUX Lenen moaynsa pacwupeHma MP-51H-30

Mopynb pacwwmpenns MP-51H-30 nmeet 32 guckpeTHbIX BxoAa, To ecTb KoHTponnep MUK-51H ¢ aaHHbIM
mMoaynem paclumpeHnus byaet umeTb 35 AMCKpeTHbIX BXOAoB (3 6a30BbIX + 32 Ha Moayne pacluMpeHust).

Kaxabln OUCKpPEeTHBbIN BXOA ranbBaHUYeCcKW U30NUPOBAH OT APYrMX OUCKPETHbIX BXOAOB W ApYyrux uenen
KOHTponnepa.

[LuckpeTHbie Bxoabl DI4-DI11 [OuckpetHbie Bxoabl DI12-DI19
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PucyHok 8.2.7 - Cxema sHewHuUx coeduHeHul modyns pacwupeHust MP-51H-30, eHewHul sud
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8.2.8 MNopknioyeHne BHeELIHUX Lenen moayns pacwmpenusa MP-51H-31

Mopynb pacwmpeHunsi umeeT 24 AWCKPETHbIX BXOAOB, 8 AMCKPETHbIX BbIXOAOB, TO €CTb KoHTponnep MUK-
51H c paHHbIM Moaynem pacluvpeHus Oyaoet umeTb 27 AMCKpeTHbIX BxofdoB (3 6asoBbix + 24 Ha mopyne
pacwupenns) n 13 gnckpeTHbIx BbixodoB (5 6a3oBbix + 8 Ha Moayne paclumpeHunst)
Kaxabln ANCKPeTHbIN BXOA ranbBaHWYeCcKN U30NMPOBaH OT ApPYrUX AUCKPETHbIX BXOAOB M APYrux uenen
KOHTponnepa.
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PucyHok 8.2.8 - Cxema gHewHux coeduHeHuli Modynisi pacwupeHust MP-51H-31, eHewHUl 8ud
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8.2.9 MNopgknioyeHne BHELWHUX Lener moaynsa pacwmpenusa MP-51H-32

Mopynb pacwmpeHus nmeeT 16 ANCKPeTHbIX BXOAOB, 16 ANCKPETHbIX BbIXOAOB, TO €CTb KoHTponnep MUK-
51H ¢ paHHbIM Moaynem pacwwupeHust byget umetb 19 AuckpeTHbIX BXogoB (3 6asoBbix + 16 Ha Moayrne
pacwmpeHns) n 21 ouckpeTHbIX BbixodoB (5 6a3oBbix + 16 Ha Moayne paclumMpeHuns)

Kaxaplii AMCKPETHLIM BXOA rarbBaHUYECKM M30NMPOBaH OT APYrUX AUCKPETHLIX BXOOOB W ApYyruxX Lenei
KOHTponnepa.
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PucyHok 8.2.9 - Cxema gHewHux coeduHeHul Modynisi pacwupeHusi MP-51H-32, eHewHuUl 8ud
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8.2.10 NoakntoyeHne BHELHUX Lenen moaynsa pacwupeHna MP-51H-33

Mopynb paclwmpeHus UMeeT 8 ONCKPETHbLIX BXOO0B, 24 AWCKPETHBLIX BbIXOAOB, TO €CTb kKoHTponnep MUK-
51H ¢ paHHbIM Moaynem pacwupeHuss 6yaet umetb 11 auckpeTHbix BxogoB (3 6asoBbix + 8 Ha moayne
pacwmpeHuns) n 29 onckpeTHbIX BbIxodoB (5 6a30Bbix + 24 Ha MoAyne pacluMpeHuns)

Kaxabln AUCKPeTHbIN BXOA ranbBaHUYeCKM U30NMpoBaH OT APYrMX AMCKPETHbIX BXOAOB W ApYrux uenen

KOHTponnepa.

K konTponnepy MUK-51H
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PucyHok 8.2.10 - Cxema 8HewHuUx coeduHeHul modyrisi pacuwupeHust MP-51H-33
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8.2.11 MNopgknioyeHne BHELIHUX Lener moayna pacwmpenusa MP-51H-34

Mopynb paclwmpeHns umeeT 32 OUCKPETHbIX BbIXOAOB, TO eCTb koHTponnep MUK-51H ¢ gaHHbIM Mogynem
pacwmpeHus byaeT nmeTb 37 AMCKPETHbIX BbixogoB (5 6a30BbIx + 32 Ha MoAyne paclunpeHuns)
Kaxxabln AUCKPeTHbIN BXOA ranbBaHWYeCcKW U30NUPOBaH OT APYruX AMCKPETHbIX BXOAOB W OPYrux Lenen

KOHTponnepa.

K koHTponnepy MIK-51H
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PucyHok 8.2.11- Cxema @HewHuUx coeduHeHul modyns pacwupeHust MP-51H-34
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8.3 BHelwHue uenu NnoaknYeHUA curHanoB moaynen pacwmpeHus MP-51H

8.3.1 MNopgknioyeHne AUCKPETHLIX BbIXOAOB
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PucyHrok 8.3.1 — Cxema rnodkmnoveHus: QUCKpemHbix 8bixo0o8 Modynel pacwupeHuss MP-51H

8.3.2 MoakntovyeHue nutaHua Kk MUK-51H n MP-51H

- MUWK-51H MP-51H

MWK-51H
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Mutanune ~220V Mutanne =24V
nepeMeHHoro Toka MOCTOSIHHOTO TOKa

PucyHok 8.3.2 - Cxema rnodkntoyeHusi numarusi MUK-51H u modyns pacwuperust MP-51H

MpumeyaHwue.

Akcnnyatauma moaynsa pacwupeHns MP-51H He nogkntodeHHoro k koHTpornepy MWK-51H, a Takke
aKcnnyaTauust Moaynsi pacluMpeHus B Criydae, Korga ynpaBnslolWMin UM KOHTPOMMEpP OTKIHYEH OT CeTW MUTaHus -
3anpeweHa. MutaHne MUK-51H u MP-51H pomkHO ObiTb peanu3oBaHO TakuM 006pas3om, 4TOObl WUCKMYUTb
BO3MOXHOCTb MpornagaHus NuTaloLero HanpsKeHUss KOHTponnepa, B TO BPEMS Kak NMUTaHWe MOAYMs paclUMpeHust
npucytcTeyeT. CxeMa NOAKMOYEHUsI NMUTaHMS NoKka3aHa Ha puc. 8.3.2.
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9 MNoaroToBKa K paboTe. Nopsaaok paboTbl

9.1 O6wme yKasaHuA

KoHntponnep MMWK-51H nocrtaBndetca noTtpebutento B COOTBETCTBMM C [JOKYMEHTauuen 3akasa,
paspabaTbiBaemMoi 3akas3yMkoMm, MO3TOMYy nepes BBOAOM B 3KCMfyaTauumio HeobXooumo MpoBeEpUTb  €ro
KOMMITEKTHOCTb.

Mpu onucaHMM nopsgka BKIIOYEHMSA MpeanornaraeTcsi, YTo Bce ONOoKM yCTaHOBMEHblI U 3akpenneHbl Ha
COOTBETCTBYHOLLMX CTEHAAX, @ TAKKE BbINOSIHEH 3NTEKTPUYECKUIA MOHTaX BCEX BHELLUHUX COEQUHEHMI B COOTBETCTBMU C
UMELLIMMCH NPOEKTOM 1 AaHHBbIM PYKOBOACTBOM MO 3KCNyaTauum.

Mepen BkniouyeHnem crnepyet ybeauTbes, 4to KoHTponnep MWK-51H, ero mogmdumkauma m octanbHbie
napamMmeTpbl COOTBETCTBYIOT NPOEKTY.

MoaroToBKa K paGOTe 3aKnrw4yaeTcsd B BbINOJIHEHMU cneaAyowux npoueayp:

- MepBoe BKIMHOYEHME KOHTPONNEpa.

- MporpaMmMupoBaHue KOHTponnepa.

- Kanubposka, KOHTPOIb U TECTUPOBAHME BXOO0B-BbIXOAOB.
- BkntoyeHue KoHTponnepa B yNpasnsioLLyto CeTb.

HekoTopble nmpouenypbl (NepBoe BKIHOYEHUE, KanvbpoBKa, KOHTPOSMb M TECTUPOBaHWE BXOLOB-BbIXOAOB)
MOXHO BbIMOSHWTL MPY MOMOLLM NULLEBOW NaHenu KoHTponnepa. Mopsaok BbIMOMHEHUSI 3TUX Mpoueayp OnucaH B
HacCTOALLEM [IOKYMEHTE.

9.2 lNepBoe BKNOYEHUE KOHTpONepa

9.2.1 MoaknounTb NUTaloLLee HanpshkeHne K pa3bemy KOHTPOmnepa M MoZymnio pacluMpeHus (ecrnu Takoi
nMeeTcs), Kak yKa3aHO Ha cxeme NOAKIYEHNs.

9.2.2 3anporpammupoBaTb KOHTponnep. MNpoueaypa nporpamMMmpoBaHus npueefeHa B pasgene 9.2. Ecnu Ha
nuueson naHenu He ceeTutca mHaukatop P (pexum nporpammupoBaHus, - cMm. puc. 9.1), TO HaxaTb BMecTe
knasuwm [U] MeHio + [NekH ] u BBecTM naponb. [JomkeH 3aceBeTuTbcs MHAMKaTop MNP, YTo 03HayaeT nepexop B
pexum nporpammupoBaHuns. Ecnn Ha nvueson naHenu yxe ceetutcs uHaukatop [P «nporpammupoBaHue», TO
AaHHYI0 Onepaumio He BbINOMHATb.

9.2.3 Haxatb knasuuy [NekH 1], - Homepa yposHeii nporpammmposanus Ha avcrinee «Ne» KAHAJT oomkHbl
yBenuumeathbca oT 1 [0 8 6es nponyckos. Haxatb knaeuwy [NekH ] HOMepa ypoBHell mporpaMMuUpoBaHust Ha
ancnnee «Ne» KAHAJT gomxHbl ymeHbluaTbes oT 8 o 1 6e3 nponyckos.

9.3 lMporpammupoBaHMe KOHTponnepa

9.3.1 Ha nuueBoW NaHenu yCTaHOBUTb PEXUM «MNpOorpaMMupoBaHue». BbinonHWTb cnepylowme onepaumm
(cm. n. 5.2):

* MPOM3BECTN OYMCTKY NPOrpaMmbl NONb30OBATENS;

* YCTAHOBUTb KOA KOMMIIEKTHOCTW, PABHbI HOMEPY MoauMUKaLMN KOHTPOIIepa;

* MPOBEPUTL COCTaB BMGNMOTEKN anropuTMoB U y6eanTbCs, YTO HoMmep GMGNMOTEKN COOTBETCTBYET MOAENU
KOHTpoOnfepa, a HOMep BEPCUM COOTBETCTBYET YKa3aHHOW B JOKYMEHTALUN Ha KOHTPOep.

9.3.2 Tlopsgok nmporpammupoBaHus. Ha nuueBoW naHenu yCTaHOBUTb PEXUM  «MPOrpaMMUpoBaHUE».
Mpoueaypbl NporpaMMUpPOBaHUS BbINOMHWUTL B CrieAytoLert NocriefoBaTenbHOCTU:

* HaAcTPoOUTb HEOOXOAMMOE KONMMYECTBO (DYHKLMOHaNbHbIX GIIOKOB, KONMMYECTBO KOHTYPOB PerynMpoBaHus,
LLIAroBbIX MPOrpamMM 1 KONIMYECTBO NOMb30BaTENbLCKMX NaHeNemn nHanKauum u ynpaeneHus (npoueaypa yposHs 1);

* YCTaHOBUTb NapaMeTpbl PYHKUMOHanNbHbIX 6oKoB (npoueaypbl ypoBHewn 2, 3, 4);

* YCTaHOBUTL (MpU HEOBXOAMMOCTM) CUCTEMHBIE NapameTpbl (Mpoueaypa ypoBHS 6);

* 3anucatb (Mpu HeobGXoQMMOCTM) nNporpaMMy MONb3OBAaTENs, HACTPOWKM U napameTpbl B
3HEeproHe3aBUCKMYI0 NaMATb KOHTponnepa (npouedypa ypoBHs 8).

9.3.3 YcraHoBMTbL npouenypy «HacTtpoiika konudectBa 6nokoB» - ypoBeHb 1. BBecTn Heobxogumoe
KONMMYeCTBO (QYHKLUMOHAmbHbLIX GrOKOB, KONMUYECTBO KOHTYPOB PErynvupoBaHUs, LUAroBbiX NporpamMm M Konuyectsa
nonb3oBaTeNbCKMX NaHenemn NHANKauum u ynpaeneHus.

lMocne BBOAa BblWeENepPeYNCrIEHHOW UWH@OPMaUMM B KOHTponnepe qopMupyeTcs UCMOSTHUTENbHbLIN
NporpamMMHbIA MOAYMb MPOrpaMmMbl MONb30BATENA BBEAEHHOW C NepeaHen naHenu.

9.3.4 YctaHoBuUTb Npoueaypy «lMporpammmpoBaHne OyHKLMOHANbHbIX OIOKOB» - YPOBEHD 2.

Ha paHHOM ypoBHe nporpammupyetcsi Homep (yHKLMOHaneHoro 6rnoka B nporpaMme nornb3oBaTens, Tun
6roka (cornacHo 6ubnuoTteke yHKLMOHanNbHbIX 6nokoB), 6a30BbIN aapec napaMeTpoB U MoaudmkaTop KonuyecTea
BXOZOB W/MnNn napameTpoB.
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Mo ouepenu, HaunHas ¢ nepsoro 6roka, BBECTV Bce TpebGyeMble yHKUMOHaNbHbIe Goku (cM. . 5.2).
Ecnu kakon-nu6o 6rok umeeT moamdukaTop Takke BBECTM U 3TOT napamertp. Ecnu kakue-nu6o 6Groku
TpebyeTcs NponycTuTh, B HUX BBECTH Brok ¢ kogom 00.

9.3.5 YcTtaHoBWTb Npoueaypy «NporpaMMMpoBaHue cBasen» (KoHdurypaums) — ypoeHb 3. [ina Bcex Bxo4oB
BCex B6rokoB, KOTOpble AOSKHbI BbiTb CBA3aHbI C BXOJaMMU ApYrnx GrOKOB MMM Ha KOTOPbIX AOMMKHbI 3aaBaTbCst
Ko prumneHTbl, ycTaHoBUTL Tpebyemyto koHdurypaumio (cm. n. 5.2).

Homepa Bx0oOoB M BbIxo4oB GMOKOB yCTaHaBNMBAKOTCA MHAMBUAYaANbHO ANS Kaxgoro Gnoka C KOHTporem
Konm4yecTBa BXOAOB (M BbIXOA0B) COOTBETCTBYIOLLErO TMNA.

B npouecce ycTaHOBKM KOHUrypaLumn npn HeobxoanmMoCTn BBECTU Takke UHBEPCUIO (TOMBLKO ANsi CBA3aHHbIX
BxoAoB). [py nporpammupoBaHuy CBS3eW, Nocne BBOAa 3HaYeHus Homepa Bbixoga Ha aucnnee BUXIMO, HaxaTtue
knasuwu [3aBpd.] ycTaHaBNMBaeT MHBEPCUIO AAHHOW CBS3W, YTO OTOBpaXxaeTcst CUMBOSIOM «-».

9.3.6 YcTaHoBWUTbL npouedypy «HacTpovika napameTpoB» - ypoBeHb 4. Ha gaHHOM ypoOBHe Npou3BoaMUTCS
HacTpovika napameTpoB yHKUMOHarbHbIX OMokoB. [ns Bcex napameTpoB BCeX BIOKOB yCTaHOBUTbL HEOOXoOAUMbIE 1
COOTBETCTBYIOLLUME 3HAYeHUS (CM. n. 5.2).

Ha gucnnee BUIXI[ ycTaHOBUTL 3HayeHWe paspelleHus M3MEHEHUs napameTpoB. YCTaHOBKa [aHHOMO
3HauYeHuns1 paspellaeT UM 3anpelaet NpoM3BoAUTb U3MEHEHME TOro UnM MHoro napametpa B pexume PABOTA.
CoctosHue paHHoro 3HayeHusa: 000 — 3anpeleHo u3MeHsATb AaHHbii napametp B pexume PABOTA, 001 —
pa3peLleHo U3MeHATb AaHHbIN NapameTp B pexume PABOTA.

9.3.7 TlepeBecTn KOHTpOMMep B pexum «paboTa» n ybeauTbcs, YTO HET OWMOOK U OTKa30B. YCTaHOBUTL
npoueaypy «CUCTEMHble nMapaMeTpbl» - ypoBeHb 6 (cMm. n. 5.2). OnpegennTtb pecypc cucTeMbl — CBOBOAHYIO NamsiTh
nporpamm M AaHHbIX. [nsi BO3MOXHOCTM MOCMEeAYLWEero pacliMpeHnst anropuTMUYECKON CTPYKTYpbl KOHTponnepa
XenartenbHo, 4Tobbl CyLlecTBOBan onpeaeneHHbl peseps. Ecnv numMnT namaTtn ncyepnaH, HeO6XoaANMO YMEHbLUUTb
0o6bem peluaemon 3agayuu.

9.3.8 Ounctka nporpamMmbl nonb3oBaTens. YCTaHOBUTb npoueaypy «Hactporika konuvecTtBa GokoB» -
ypoBeHb 1. [lpn BBoAe 3HauveHus «0000» B Bcex pAucnnesx NPOM3BOAWUTCA OYUCTKA Mporpammel
nono3oBaTens.

BrumaHue! laHHyl0 onepauuio He06xoAMMO BbINOMHUTL Neped, BBOAOM HOBOW NporpamMmbl.

9.4 KanubpoBKa, KOHTPOJb U TECTUPOBaHUe BXOA40B-BbIXOA0B KOHTpoOssepa
9.4.1 KanubpoBka aHanoroBbIX BXOS40B

Kann6poBky aHanoroBbix BxogoB npoBoauTb B pexume NMPOTPAMMUPOBAHWE Ha ypoBHe 5 (pexumbl 05,
06, 07).

B cootBeTcTBUM € Tabnuuen n. 5.2.1.5 BbINONHWUTE aBTOMatnyeckyto (pexum 05) unn pydHyro (pexumel 06,
07) kannbpoBKM BCEX aHANoroBbix BXOA0B.

BHauane BbINONMHATL kKanMOPOBKY Havana wwkanbl U3MepPeHUs, Ansi Yero Ha kanubpyemblii aHanoroBbI BXOL,
KOHTponnepa nogatb CUrHan, CooTBETCTBYHOLLMI Hayany Likansl AnanasoHa (Bblbupaetcs ¢ Tabnuubl 9.1).

3aTeM BbINOMHUTL KanMOPOBKY KOHLA LKanbl U3MEPEHUs, ANs Yero Ha Kanmbpyemblli aHamnoroBbIi BXOZ
KOHTponnepa OT 3TanoHa WCTOYHMKA MNKU AaTyvka nodaTb KOHTPONMPYEMbIN CUrHanm, paBHbIA BEPXHEMY 3HAYEHUIO
AnanasoHa (BblbupaeTcs ¢ Tabnuubl 9.1 4na KOHKPETHOTO TUMNa AaTyvka).

CoxpaHuTb 3Ha4YeHns KannMOpPOBOYHbIX KOHCTAHT B 3HEPrOHE3aBMCMMOW NamsiTn (cM. pa3gen 9.6).

TecTupoBaHue aHanoroebix BXo4oB NposoamnTb B pexume NPOTPAMMWNPOBAHUE Ha yposHe 5 (pexwum 01).

Tabnuuya 9.1 - Tunbl damyukos U pekomeHOyemble npedersibl Kanubposku

MpepenbHble 3Ha4YeHUsA
Koa Bxopa lpaavpoBoyHas MpepencHble BXOAHOro cUrHana npu
Tun XapaKTepucTuKa nHaMuupyemble KanubpoBke npubopa
MapameTp [aTyuuka u HCX 3Ha4YeHUs npu
2nTYPE KanubpoBke npubopa
Gnoka AIN Hauan. KoHeuHoe
3HaYeHue 3Ha4YeHue
0-5 MA 0 mA 5MA
0-20 MA 0 mA 20 vA
4-20 MA 0,0...100,0% 4 mA 20 MA
0000 0-10B InHenHas WNW B YCTAHOBMEHHbIX 0B 10B
0-2B TEXHUYECKUX eaAnHULLaX 0B 2B
0-75 mB 0 mMB 75 mB
0-200 mB 0 mB 200 vB
0-5 mA 0 mA 5mA
0-20 MA Ksanpatuxas 0 MA 20 MA
4-20 MA 0,0...100,0% 4 mA 20 MA
0001 0-10B ﬁﬁ%ﬁ;:i&”ggﬁ:ﬂcg KaK VN B YCTAHOBIEHHbIX 0B 10B

0-2B yCTaHaBJ'II/;BaeTCﬂ TEXHUYECKUX eanHuLIax 0B 2B
0-75 mB 0 mB 75 mB
0-200 MB KBafpaTuyHas Likana) 0 MB 200 MB
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lMpodomxeHue mabnuyp! 9.1 - Tunbl damyukos u pekomeHdyembie rpedesibl Kanubposku

0002 TCM 50M, W10=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
TChH 500M, 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
TChH 100N, W100=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 TChH p.21, W100=1,391 -50,0 °C... +650,0 °C 36,800 om 153,300 om
o]
Tepmonapa 0°C...
0008 THK (J) TKK (J) +1100°C 0 wmB 63,792 B
o]
Tepmonapa 0°C...
0009 TXK (L) TXK (L) +800°C 0 wmB 66,442 vB
e}
Tepmonapa 0°C ...
0010 TXKH (E) TXKH (E) +850°C 0 wmB 64,922 vB
e}
Tepmonapa 0°C...
0011 TXA (K 0wmB 52,410 vB
XA (K) ) +1300°C i i
o
Tepmonapa 0°C...
0012 TAMN10 (S) TMAM10 (S) +1600°C 0wmB 16,777 vB
o
Tepwmonapa 0°C...
0013 1P (B) TMP (B) +1800°C 0wmB 13,591 mB
o
Tepwmonapa ) 0°C...
0014 TBP (A-1) TBP (A-1) +2500°C 0wmB 33,647 vB

9.4.2 KanubpoBKa aHanoroBoro Bbixoaa

Kannbposky aHanorosbix BbIxo4os nposoanTs B pexume NMPOIMPAMMUPOBAHWE Ha yposHe 5 (pexwumbl 08,
09).

Ons npoBegeHus kanubpoBKM K aHamoroBOMy BbIxOody criegyeT MNOAKMIOYUTL MWUMNMamMnepmeTp Wnm
BONMbTMETP.

B pexume NMPOTPAMMUPOBAHWE Haxumast knaeuium [NekH 1] unm [Nekn 1] BbiGpaTth ypoBeHb 5, HaxaTb
knaeuwwy Beod [¢'] BBia, BbiGpaTh pexum 08 (pyyHas kanubpoBka Hayana LKanbl aHanoroBoro Bbixoda) Knaeuluiamm
[A] 3Hau unu [V] 3Hau, HaxaTb knasuwy Beog [¢)] Bsig, BbiGpaTth pexum 08.01 (pyyHas kanubpoBka Havana
LUKanbl NepBoro aHanorosoro Bbixoda) knaeuwamu [A] 3Hau vnu [V] 3Hau, HaxaTb knasuwy Beoa [¢] Bsia. B
okHe BAOAHUE vHanumpyeTcs 3HaveHue koaduumeHTa cMmelleHne, %, Habnoaas BbIXOOHOW aHanNoroBbIi cUrHarn
Mo BHELUHEMY M3MepUTENbHOMY KOHTponnepy, knasuwamn [A] 3Hay nnm [V] 3Hay yctaHoOBUTE HyneBoe 3HayeHune
aHarnoroBoro BbIxoAa, HaxaTtb knaeuwy eeof [¢'] Beig, knaevwamu [A] 3Hauy vnu [V] 3Hau yctaHoBUTE B OKHe
BbIXO[ sHaueHve 000 wnm 001, HaxaTb knasuwy Beog [¢/] Bsig. BHewWwHWN BUO WHOMKATOPOB B PEXUME

KanmbpoBKku Hyns n3obpaxkeH Ha pucyHke 9.1.
Kannbposka Hynsa

WKankel aHanorosoro sbLIXoaa Homep BbIXOAa

Homep ypoBHA

MIKPOA nporpaMMupoBaHa
MAPAMETP
10005
r L
3HaueHus:
3HaueHne macwTabHoro SABLAHHA — _B“f"] — 000 - He coxpaHaTL kanubpoBKry
koedduymeHTa ’6’ ol l T 0 001 - coxpaHUTb kannBpoBKy
. — =" =" =l @ne

Puc 9.1 - BHewHul 8ud uHOUKamopos rnpu Kanubposke Hyrisi aHarn0208020 8bixoda

B pexume NMPOTPAMMUPOBAHWE Haxumas knaeuium [NekH 1] unm [NekH ] BbiGpaTts ypoBeHb 5, HaxaTb
knaeuwwy Beop [¢'] BBig, BoibpaTh pexum 09 (pyuHas kanubpoBKa KOHLA LKarbl aHanoroBoro Bbixoda) Knasuiiamm
[A] 3Hau unm [V] 3Hau, HaxaTb knasuwy Beog [¢'] Bsia, BuiGpats pexum 09.01 (pydHas kanuGpoBka KoHua
LUKanbl NepBoro aHasoroBoro Bbixoaa) knasvwamun [A] 3Hau vnu [V] 3Hau, HaxaTb knasuwy seog [¢] Beia. B
okHe 3AOAHUE wvHouumpyeTcst 3HaveHne maclitabHoro koaddpuumeHTa, en, Habnwogas BbIXOOAHOW aHanoroBblv
CUrHan no BHELUHEMY U3MepuTensHOMY KOHTponnepy, knasuwamv [A] 3Hay vnu [V] 3Hay ycTaHOBUTE KOHEYHOe
3HaYeHVe aHanoroBoro BeIxofda, HaxaTb knasuily Beof [¢] Beiag, knasuwamu [A] 3Hau unu [V] 3Hau yctaHoBuUTe
B okHe BbIXO[ 3HaueHue 000 unu 001, HaxaTb knasuwy Beod [¢'] BeiA. BHelwHWi BUO MHOMKATOPOB B pexumMe
KannbpoBku Hynst n3obpaxeH Ha puUCyHke 9.2.
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FanvopoBra KoHUa
WK&ENEl aHanomeoro Bexoda Homep Bexoga

Homep vpoeHA

MIKPOA NPorpaMMUp 0BaHWA
NAPAMETP
o B O o B
I I__.'. i I
3HaqYeHWA;

000 - He coxpaHATE Kanbpoeky

HaveH e MaclTabHo SABOAHHA BUXID
neddUkeHTa L?. ?L ,'_? ri? ,’_? ,’__g 001 - coxpaHnTe KanubpoBKy

Puc 9.2 - BHewHuli 8ud uHOUKamopos npu Kanubposke KOHEYHO20 3HAYEHUST aHaI0208020 8bixo0a

B cooTtBeTCTBUM C MeTOAMKON N. 5.2.1.5 BLINONHWUTL KanMbpoBKy BCEX aHaNOroBbIX BbIXOA0B.

YCTaHOBMTb Ha aHanoroBoM BbIXOAE KOHTponnepa (no MmunnumamnepmeTpy) 3HadeHne pasHoe 0% - 0 MA ans
avanasona 0-5 nnm 0-20 MA 1 3HadeHne 4 MA ans gnanasoHa 4-20 MA.

YCTaHOBWUTb Ha BbIXOAe KOHTpornepa (no MunnuamnepmeTpy) 3HadeHune pasHoe 100% - curHan 5 MA ans
ananasoHa 0-5 MA n 20 mA gnsa ananasoHa 0-20; 4-20 MA.

CoxpaHnTb 3Ha4YeHMs KanMbpPOBOYHbIX KOHCTAHT B 3HEProHE3aBUCHMOW NamMATH.

9.4.3 TecTMpoBaHue OUCKPETHbIX BXO40B

TecTnpoBaHue OUCKPETHbIX BXOAOB NpoBoanTb B pexnme NPOTPAMMUPOBAHUE Ha ypoeHe 5 (pexum 03).

Ha guckpeTHoMm Bxogde KOHTpomnepa oT MMmuTaTtopa (3agatymka) CUrHanoB nogasaTb curHansl, pasHole 0 B
(nornyeckun 0), 1 24 B (nornyeckas 1).

B cootBeTCcTBUM C MeTOAMKON M. 5.2.1.5 BbINONHUTL KOHTPOSIb BCEX AUCKPETHBIX BXOO0B.

MopaBas Ha kaxabl AUCKPETHBIV BXOA KOHTpONnepa curHan cHavana 0B, a 3atem 24B y6eantbesi, 4To 3TUM
CurHanam cooTBETCTBYIOT 3HaveHns O u 1.

9.4.4 TecTMpoBaHue aHaNoOroBbIX BbIXOA4OB

TecTupoBaHue aHanoroBbIX BbIxoAoB nposoauTb B pexmme NMPOMPAMMUPOBAHWME Ha ypoBHe 5 (pexum
02).

AHanorosble BbIXOObl TECTUPYIOTCSA MPU TEX XKe MCXOOHbIX YCMOBUSAX, YTO U YCITOBUSA KanvbpOoBKM aHanoroBbIx
BbIXOAOB.

B otnunune oT kanmbpoBKM, TECT aHanoroBbIX BbIXOAOB MO3BONSET MPOBEPUTL paboTocnocobHOCTL KaHana
aHanorosoro BbIXoAa.

TecTvpoBaHvne NPOBOANTCS B COOTBETCTBMMN C METOAMKON, U3NOXEHHON B n. 5.2.1.5.

9.4.5 TecTMpoBaHWe AUCKPETHbIX BbIXOA0B

TecTupoBaHue ANCKPETHbIX BbIXoA4oB NpoBoAanTb B pexume NPOTPAMMUWPOBAHUE Ha ypoBHe 5 (pexum
04).

TecTnpoBaHMe NPOBOANTCSI B COOTBETCTBMU C METOAMKON, U3NOXEHHON B n. 5.2.1.5.

YctaHoBuTb no gucnneto 3ABOAHHA Ha kaxgom Bbixoge 3HaveHue koaddumumeHTa cHadana 0000, satem
0001. PaboTy OWMCKPETHbIX BbIXOAOB KOHTPONMPOBAaTb MO COCTOSHUKO AMCKPETHBLIX Harpy3ok, MOAKMHOYEHHbIX K
KOHTponnepy.

9.5 Bknro4veHue KOHTposepa B NIOKanbHYH yNpaBsioLylo ceTb

B nHdopmaumoHHyto ceTb koHTponnep MUK-51H cnepyeT BkntoyaTh nocre npoBepku paboTbl KOHTponepa
Ha 00bEeKTe B aBTOHOMHOM pEXMME.

duanyeckas opraHmsauusa cetTy npeacrtaeneHa B pasgene 3.2. Jlormyeckas opraHusaums ceTu npeacraBreHa
B pasgerne 3.3.

Ona BknioyeHnss B ceTb nepentn B pexum NMPOTPAMMUPOBAHUME 1 ycTaHOBUTH PEXUM «CUCTEMHbIE
napamMmeTpbl» CM. YpoBeHb 6, pexum 02. B cooTBeTCTBUM C NPOEKTOM aBTOMaTtu3aumu YCTaHOBUTb CETEBON aapec
KoHTponnepa. Heobxogumo cnegutb, 4TOObI Y KaXAoOro KOHTpOMrepa, BKIHOYEHHOr0 B AaHHyl ceTb, Obin cBOK
HEMOBTOPSAIOLMICA B APYIMX KOHTpONnepax CeTeBoW agpec. Takke B AAHHOM pexume Heobxoaumo yCTaHOBUTH
CKOpOCTb ceTeBoro obmeHa n TanM-ayT kagpa 3anpoca.
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9.6 COXpaHEHMe nporpamMmmbl nonb3oBaTenad N HACTPoOeK B 3Hepr0He3aBMCVIMOI7I
namMaTun

B npouenype coxpaHeHus nporpaMmbl NOfb30BaTENS Y HACTPOEK B 9HEPrOHE3aBMCMMOW NamMsATh (B pexume
NporpaMMMpOBaHUs, ypoBEHb 8) NPOUCXOAUT COXPaHEHUE:

* YCTaAHOBMNEHHOrO kKonuyectBa (YHKLMOHAmMNbHbIX OOKOB, KONMYeCcTBa KOHTYPOB perynMpoBaHus
(perynaTopoB), KonMyecTBa LLArOBbIX MPOrpaMm, a Takke KOMMyecTBa MOMb30BaTeNbCKUX MaHenew WHAUKauun v
ynpaBneHus,

* YCTAHOBIEHHbIX TUMOB (PYHKLUMOHAMbHBLIX BNOKOB,

* 3aNporpaMMUPOBaHHBIX CBA3EN BXOO0B-BbIXOAOB (DYHKLMOHaNbHbLIX 6MOKOB,

* YCTaHOBIEHHbIX NapamMeTpoB (hyHKLMOHamNbHbIX GITOKOB.

Mocne 3anucyM uHGOPMauMM B 3HEProHe3aBUCUMYIO NamsATb (Ha YpoBHe 8) M3MEHATbLCA MOryT IuLlb
cnepytowme napaMeTpbl KOHTponnepa:

e onepaTuBHble NapamMeTpbl, W3MEHEHUE KOTOpbIX MNPEeAyCMOTPEHO C MOMOLLbI0 MNWUEeBOW naHenu
KOHTponnepa - pexumbl paboTbl perynsaTopoB, pexuMbl paboTbl LLAroBbiX NPOrpamMM, 3HayeHue 3adaHHOW TOYKU
perynatopa, 3Ha4eHue aHanoroBoro BbIXOAHOMO BO3OENCTBUSA perynsatopa B py4YHOM pPexuMe;

* NapameTpbl PYHKLMOHaMNbHbLIX GITIOKOB, U3MEHEHNE KOTOPbIX pa3peLLeHo Ha YpoBHeE 4;

* M3MEeHeHVe mnapamMeTpoB yHKUMOHanbHbIX 6nokoB no cetn (B pexume PABOTA u B pexume
MPOrPAMMMPOBAHVE).

OcTanbHble  napameTpbl  (CUCTeMHble,  dyHKUMOHAnbHble  GrokM,  KoHdwurypaumus,  napameTpbl
dYHKUMOHamMbHbIX 61OKOB, N3MEHEHWNE KOTOPbIX HE paspeLLeHO Ha YPOBHE 4) - U3MEHHATb Henb3s.

Moatomy 3anucb MHoOpMauMn B 3HEProHe3aBWCMMYK NaMsTb (Ha ypoBHe 8) cnegyeT NpOBOAMTL MULLb
nocne TwWaTtenbHOW OTNaAKn CUCTEMbI yrpaBreHus.

9.7 Mopsanok paboTbl

9.7.1 lNepen yctaHoBKOM Ha 06beKT koHTponnepsbl MUK-51H pekomeHayeTcst npoBepuTb B nabopatopun.

Mepen nposepkon ybeautbcsi, YTO MoAenb, Mogudukaums u Opyrve napameTpbl Groka KoHTponnepa
COOTBETCTBYIOT crneuudukaumnm 3akasa.

9.7.2 TloAKMUYUTL KOHTPOMNEP K CeTn anekTponutaHus. [lepentn B pexmm «nporpaMmMmpoOBaHuE» u
BbINOMHWUTbL BCE TECThI cornacHo Tabn.5.5 pasgen 5.2.

[ns TecTnpoBaHWsa aHaNoOroBbIX W AUCKPETHbLIX BbIXOLOB K KOHTPONNEpy NOAKMIOYUTL MMUTATOPbl Harpys3ku
(pesucTopbl) 1 3anMTaTh 3TU HArpy3kM COrnMacHO CXeMe BHELLUHUX COeauHeHuN (CM. pasgen 8).

Ecnu curHanel Ha aHanoroBom BbIXOAE M3MEPSAIOTCA C NMOMOLLLIO LIMPOBOro BONbTMETPA, PEKOMEHOYeTCS
napannenbHO N3MepuTENbHbIM LiENsM BOMbTMETpa yCTaHOBUTL eMKoCTb nopsgka 0,2-1,0 Mkd.

9.7.3 B pexume PABOTA, npoBepuTb (DYHKLMOHMPOBAHUE KaXOOro aHanoroBOro M AWCKPETHOro BxoAa
KOHTponnepa. [ns aToro OT UCTOYHMKA aHanoroBbIX U AUCKPETHbIX CUTHANOB NoAaBaTb CUrHarbl NoOYepesHO Ha Bce
UMELLIMECS aHanoroBble N AUCKPETHbIE BXOAbl KOHTPOMepa.

9.7.4 OcrtanbHble npoueaypbl N0 NPOrPaMMMpPOBaHNI0 MOXHO MPOBOANTL NMMGO B TabopaTopHbIX YCNOBUSIX,
nnbo HenocpeacTBeHHO Ha obbekTe. [Nepen BbINONHEHMEM MporpaMMupoBaHnsa yoeauTecs, 4To B pexume PABOTA
OTCYTCTBYIOT OLUMOKN 1 OTKa3bl. AHANOMMYHy0 NPOBEPKY CAenaTtb NoCne OKOHYaHWsA NPOrpaMMyMpoBaHmns.

9.7.5 Tlocne yctaHOBKM 6OKOB Ha 06BEKT NPOBEPUTL NX (PYHKLMOHMPOBAHUE, - CHaYana B pPy4HOM pexume,
3atem B aBTOMaTuMyeckoMm. [lpoBepuTb Takke BCe MpouUeaypbl OnepaTMBHOTO Yynpaenexus. [lpegBapuTensHO
KoHTponnep nepesectu B pexum PABOTA.

9.7.6 MMocne Toro, Kak cMcTeMa yrnpasrieHusi NOMHOCTLIO OTNAaXeHa U B Hee He NpeanonaraeTcs BHOCUTb
n3MeHeHus1, 4tobbl neperti B pexxum PABOTA HyXHO 3anvcaTh 3anporpaMmMuMpoBaHHy MHOPMaLuio B
3HEProHe3aBUCUMYIO NaMSITh.
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10 TexHu4yeckoe obcrnyXxXuBaHue

10.1. MNpwv npaBunbHON akcnnyaTtauum koHTponnep MUK-51H He TpebyeT noBcegHEBHOIO 06CNyXNBaHMS.

10.2. MNepuogu4HocTb NPodUNaKTUHECKUX OCMOTPOB N peMOoHTOB KoHTponnepa MUK-51H yctaHaBnmBaeTtcs
B 3aBMCUMOCTM OT NPOU3BOACTBEHHBIX YCIOBUIA, HO HE pexe ABYyX pas3 B rof.

10.3. lMpun anuTenbHbIX NepepbiBax B pabote pekomeHAyeTcs oTknoyatb koHTponnep MUK-51H ot cetu
SNEeKTPONUTaHUS.

10.4. Bo Bpems npodmnakTM4ecknx OCMOTPOB: NPOBEPATb W YUCTUTb KabernbHble 4YacTu COoeavHEHUN
(sckpbiTe koHTponnepa MUK-51H He ponyckaeTcs); NpoBEPSATb MPOYHOCTL KpenneHus 6roka, MOHTaXHbIX XryToB;
NPOBEPSATb COCTOSIHNE 3a3EMNSIOLLMX MPOBOOHMNKOB B MECTaX COEANHEHUIA.

10.5. Ouwnctka koHTponnepa: He wucnonb3yhTe pacTBopuTenuM W nodobGHble BewecTBa. [ONa 04MCTKU
YCTPOWNCTBa NOMb3yWTECH CNNPTOM.

11 TpaHcnopTupoBaHMe U XpaHeHue

11.1. TpaHcnopTupoBaHue koHTponnepa MWK-51H ponyckaetca Tonbko B ynakoBke nNpeanpusTusi-
N3roTOBUTENS U MOXET NPOM3BOANTLCS N0OLIM BUOOM TpaHcnopTa.

11.2. Npwn nonyyeHun koHTponnepa MUK-51H y6eanTtbcst B NOMHOM COXPaHHOCTU Tapbl.

11.3. Tocne TpaHcnopTMpoBaHns KoHTponnepa MWK-51H HeobGxogumo BblgepaTb B MNOMELLEHUMM C
HOpMarnbHbIMUX YCIOBUSIMU HE MEHee 6-TW YacoB, TOMbKO MOCIE 3TOrO NPOM3BECTM PACMaKOBKY.

11.4. NpepenbHbIN CPOK XPaHEHNS - OAUH rof.

11.5. KoHTtponnepbl MUK-51H fOmkHbI XpaHUTLCA B CyXOM OTannuBaeMOM M BEHTUMMPYEMOM MOMEeLLEeHUN
npyu Temnepatype okpyxawulero Bosgyxa oT -40°C pgo +70°C u oTHocuTtenbHon BnaxHoctM ot 30 go 80% (6es
KoHgeHcauun Bnaru). laHHble TpeboBaHUS ABNAOTCA peKOMEHAYEMbIMU.

11.6. Bo3gyx B nomelleHUM He [JOMMKeH cofepXaTb MblM M MNPUMECU arpeccyBHbIX MapoB W Trasos.,
BbI3bIBaIOLLUX KOPPO3MIO (B YACTHOCTM: ra3oB, COAEPXKaLLUX CEPHUCTLIE COEAMHEHUS U aMMUaK).

11.7 B npouecce xpaHeHus UK aKcnyaTaumMmn He KrnaguTe Taxenble npegmeTol Ha koHTponnep MUK-51H un
He noaBepranTe ero HWKakoMy MexaHW4ecKOMY BO3[EeWCTBMIO, TakK Kak YCTPOWMCTBO MOXeT AedOopMUpoBaThCs U
noBpeauTbCS.

12 MNapaHTUU N3roTtoBUTENA

12.1 [lpoussoguTenb rapaHTUpyeT COOTBETCTBME KOHTpomnnepa TexHuyeckum ycnosusm TY Y 33.2-
13647695-013:2006. MNpu He cobniogeHun notpebutenem TpebGoBaHWI YCMOBUIA TPaAHCMOPTUPOBAHUSI, XPaHEHWS,
MOHTaXa, HanagkM W 3Kcnnyatauuu, ykasaHHbIX B HAcTOSILLLEM PYKOBOACTBE, MoTpebuTenb nuwaeTcs npasa Ha
rapaHTuio.

12.2 lapaHTWUiAHBIA CPOK 3KcnnyaTaumuM - 5 neT CO OHs OTrpy3KM KOHTposnnepa. [apaHTuiHbIA CpOK
aKcnnyataumMm M3Lenuin, KoTopble MOCTaBMSATCS Ha 9KCMopT - 18 MecaueB CO AHA MpocrefoBaHusa ux yepes
rocyfapCTBEHHYIO rpaHuly YKpauHbl.

12.3 CpegHee Bpems HapabOTKM Ha OTKa3 C YY4ETOM TEXHUYECKOro OGCnyXMBaHWS, pernameHTUPOBaHHOIO
OaHHbIM PYKOBOACTBOM MO 3KcnnyaTaumMn — He meHee Yem 100 000 vacos.

12.4 Mo [OroBopeHHOCTN C NOTpebutenem npeanpusaTUe-u3roToBUTENb OCYLLECTBMSIET NOcrerapaHTMnHoe
TeXHM4Yeckoe oOCMyXMBaHWE, TEXHWYECKYHD MNOAAEPXKKY W TEXHUYECKMEe KOHCyNbTauuum no BCEM Buaam CBOeW
npoayKumm.
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JlncT perncTpaumm nsameHeHUmn

Homepa nuctoB (cTpaHuu) Bcero
Nam. NnCTOB B M3MeHeHue B JOKyMeHTe Moan. [ata
Name- 3ame- Ho- AOKyMeHTE
HEHHbIX HEHHbIX BbIX
M3meHeHbl cxeMbl TvkaLLyK
1.05 78 NOAKINIoYeHUA Moaynen yP é"‘y 18.11.2010
pacLunpeHuns i
WcnpasneHa owwnbka TvkaLLvK
1.06 78 o06o3HaveHus npubopa Ha yP é"‘y 10.11.2011
pucyHke M7.4 )
WcnpaBneHa Hymepauusi
Mopyrnen paclumpeHust B Jykaiyk
1.07 8 COOTBETCTBYIOLLEM MYHKTE P.O 23.11.2011
MeHI0
MpuBepeHo B Jykawyk
1.08 8 cooTBeTcTBME C TY P.O 6.12.2011
1.09 79 [oGaBneH koA 3akasa Tykawyk 23.04.2012
' MOAYns pacluMpeHust P.O T
[ob6asneHa npoTokon
obmena Modikon Modbus.
1.10 80 Hymepaumsa pucyHKoB u Jykawyk 28.01.2013
' Tabnuuy npueegeHa K P.O ha
cTtaHgapTy. MismeHeHo
cogepxaHue
M3ameHeHa cTpykTypa
pykoBogacTsa. [puBeaeHa
cornacHo obwiemy Buay n
2.01 94 PYKOBOACTB Ha V;a(“;yk 07.11.2013
KOHTpOnnepbl 5X cepun. :
HNob6aeneHHa nHpopmaums
2.02 94 no AaTymky Canle'mn( 04.03.2014
TepMOKOMMNEeHcaLMun. T
203 95 McnpasneH kop 3akasa M?J‘pgKOT 10.10.2014
2.04 82 r:&?rzane%l HETOYHOCTU B Mzngxor 22 01.2015
BHeceHbl uaMeHeHusi B
205 87 cBS3Un ¢ gobaBneHuam CnaBsik 20.10.2017
) HOBbIX MoAynewn AA. T
pacLumpeHusi
M3meHeHa cTpykTypa CnaBsik
2.06 85 [oKyMeHTa AA. 16.11.2017
[o6aBneHo MapKMpOBKY
2.07 85 DIN-pelikn B TabnnLe C‘;aAB”K 25.11.2019

YCIOBMIA 3KCrnyaTauum






