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HacTosilwee pykoBoacTBO nmo akcnnyataumu (P3) npegHas3HaveHO AN O3HAKOMIleHus noTpebutenen c
HasHayeHneMm, MoAensiMu, MPUHUMUMNOM [OEWCTBUSl, YCTPOWCTBOM, MOHTaXOM, 3KChnyatauuenh u oGCnyxuBaHWeM
MuKponpoueccopHbix koHTponnepoB MUK-50 (B gansHenwem koHTponnepos MAK-50).

P3 coctouT 13 AByx camocToaTeNbHbIX AOKYMEHTOB.

B nepeBom un3 Hux — «KoHTponnep mukponpoueccopHbii MUK-50 (MPMK.421457.065 P31)» — npuBoautcs
onncaHune cocTaBa, PyHKLUMOHarbHbIX BO3MOXHOCTEN U MHCTPYKUUS NO 3KCnnyaTaumm koHTponnepos MNK-50.

Bo BTopom — «KoHTponnep mukponpoueccopHbin (MPMK.421457.005 P32)» — onucbiBaeTca 6ubnvoTteka
dyHKUMOHanbHbIX 6nokoB koHTponnepa MUK-50.

BHUMAHUE ! MNepen 1Crornb3oBaHem npubopa, noxanymncra,
O3HAaKOMbTECb C  HACTOALMM  PYKOBOACTBOM MO  3KCMnyartaumu

koHTponnepos MNK-50.

MpeHebpexeHne mepamu MNpegocTOPOXHOCTU U NpasBunamu
3KcnnyaTaumMm MOXeT cTaTb NPUYMHON TPaBMUPOBaHWS NepcoHana unm
nospexaeHns obopyaosaHus!

B cBsisM C nocTOsiHHOM paboTo MO COBEPLUEHCTBOBAHUIO
npubopa, nMoBblWAKLWENn ero  HageXHOCTb U ynydllawoLen
XapaKTepUCTUKM, B KOHCTPYKLUIO MoryT ObITb BHECEHbI
He3HauMTeNbHbIE U3BMEHEHMS!, HE OTPaXXEHHbIE B HACTOSILLIEM U3OAHUN.

COKpaLLIeHVIiI, NpuUHATbHIE B AAHHOM pykoBoACTBe

B HavmeHOBaHUSIX MapamMeTpoB, Ha PUCYHKaX, MPU UMGPOBLIX 3HAYEHMSIX U B TEKCTE WCMONb30BaHbI
cokpalleHus n abbpesmaTypbl (cM. Tabnuuy 1.1), o3Havalowwme cregytoLlee:

Tabnuua 1.1 - CokpauwjeHusi u abbpegsuamypbi

Abbpesuarypa NMonHoe HanmMeHoOBaHue 3HayeHue
(cumBon)

PV nnn X Process Variable Namepsiemas BennunHa (KOHTPONUpyembIv n
perynupyembii napameTp)

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

T, t Time Bpemsi, nHTepBan BpeMeHu

Al Analogue Input AHanorosbivi BBOA,

DI Discrete Input JncKpeTHbIN BBOA

AO Analogue Output AHanorosbIv BbIBOA,

DO Discrete Output [WCKpeTHbIV BbIBOS

1 OnucaHue KOHTposnnepa

1.1 HasHa4yeHune 1 obLMe XapaKTepUCTUKN

MWNK-50 — 3TO KOMMNAKTHbIN ManoKaHanbHbIi MHOMOMYHKLMOHANbHBIA MUKPOMPOLECCOPHBIN KOHTPOMMep,
npenHasHayeHHbI NS aBTOMATMYECKOro pPerynMpoBaHMs M JIOTMYECKOro  YNpaBfieHUst TEXHONOrM4eckMMm
npoueccamu. OH npegHasHavyeH Ansi NPUMEHEHUst B  3NEKTPOTEXHUYECKOW, SHEPreTUHEecKOMW, XWMUYECKOW,
MeTannypruyeckon, NULLIEBOW, LeMEeHTHON, CTEKOSbHOM U APYrMX OTPaCcnsX NPOMbILLIEHHOCTH.

MWUK-50 acbekTMBHO pellaeT Kak CpPaBHUTENbHO MPOCTble, Tak W CIIOXHbIE 3aJayn ynpaBIieHus.
Bnaropgapa manokaHansHoctv MWK-50 nosBonsieT, ¢ OOHOW CTOPOHbI, 3KOHOMMWYHO YNpPaBnsATb HeGOMNbLUMM
arperaTom u, ¢ Apyromn, o6ecneynTb BbICOKYHO XNBYYECTb KPYMHBLIX CUCTEM YNpaBreHus.

KoHtponnep MWK-50 nosBonsieT BecTM fokanbHOe, KackagHoe, nporpamMHoe, CyrnepBu3opHoe,
MHOrOCBSI3HOE perynmpoBaHue.

ApxuTeKTypa KoHTposnnepa obecrneynmBaeT BO3MOXHOCTb BPYYHYIO WM aBTOMAaTUMYeCKU BKMHOYaTb,
OTKMOYaTb, MNepeknoYaTb U PEKOHMUIYpUpOBaTb KOHTYPbl PEFYNUPOBaHUS, MpuUdYemM Bce 3TW  onepauun
BbINOMHATCA 6e3yfdapHO HE3aBMCUMMO OT CIIOXHOCTM CTPYKTYpbl ynpasneHus. B coyeTaHum c obpaboTkoi
aHanoroBbix curHanos koHTponnep MUK-50 no3BonsieT BbINMOMHATL TAKKe NorMyeckue npeobpasoBaHWs CUrHarNoB u
BblpabaTbiBaTb HE TONbKO aHanoroBble MMM MMMYMbCHbIE, HO U AUCKPETHbIE KOMaHAbl ynpaBneHus. Jlornyeckue
(byHKUMOHanbHblE GNokM hoOpMUPYIOT JNIOMMYECKY0 NpOorpamMmy LUAroBOro yNpaBreHusl ¢ 3adaHWeM KOHTPOSbHOIo
BPEMEHM Ha KaxgoM Lware. B coveTaHumn ¢ o6paboTKoN ONCKPETHLIX CUrHaNOB KOHTPOMNep NO3BOMSET BbIMOMHATL
Takke pasHooGpasHble (hYHKUMOHamNbHblE NMpeobpa3oBaHMsl aHaroroBblX CUrHanNoB W BblpabaTbiBaTb HE TOMNbKO
OVCKPETHble, HO U aHamnorosble ynpasnsioLwmMe curHanbl.

MWK-50 comepxuT cpencTBa ONEepaTUBHOMO YMpPaBIiEHWsl, PacrofioKeHHble Ha JULEBOM MaHemnu
KOHTponnepa. 3TV cpeacTBa No3BOSOT BPYYHYIO USMEHSATb PEXVMbI paboTbl, yCTaHaBNMBATL 3aaHue, ynpaBnsTh
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XOAOM BbIMOSMTHEHNS NPOrPaMMbl, BPYYHYO YNPaBATb NCMOMHUTENbHLIMW YCTPOWCTBAMW, KOHTPONMPOBATL CUrHarbI

W MHAMuMpoBaTb owmnbkn. CTaHAapTHble aHanorosble W OUCKPETHblE OATYMKU M WUCMOMHUTEMbHbIE YCTPOMCTBA
nopgkmntoyatoTcs K KoHTponnepy MUK-50 ¢ nomowybio MHAMBMAYanbHbIX kabenbHbix cBA3el. BHyTpu koHTponnepa
curHanel obpabaTbiBatoTCs B Lncposon hopme.

KoHTtponnepbl MUK-50 mMoryT o6beaMHATECA B MOKarnbHYH YNpaBnsoLylo CeTb LUMHHOW KOHMUrypaumu.
[Onsa Takoro oObeaVMHEHUS] HUKAKUX OOMOMHUTENbHBIX YCTPOWUCTB He Tpebyetcs. Yepes ceTb KOHTponnepbl MOryT
oBMeHuBaTbLCS MHGpopMaLmen B uncpoBo hopme.

MporpammMupoBaHMe KOHTponnepa BbIMNOMHAETCS C MOMOLLLIO KNaBuvl MepegHen naHenu wnm no
MHTEpPdECY C MOMOLLLIO CneuManbHOro nNporpaMmMHOro obecneveHuss - BuadyanbHoro pegaktopa FBD-nporpamm
AJlNb®A. MNporpammHbIvi nakeT pegaktop FBD-nporpamm AITb®A pacnpocTpaHseTca becnnatHo. OH AOCTyNeH Ha
Hallem canTe B UHTEpHeTE.

CucTtema nporpammyMpoBaHns peanu3oBaHa B COOTBETCTBUM C TpebGoBaHWAMY cTangapTa MexayHapogHom
OnektpoTexHnyeckon Kommccun (M3K) IEC 1131-3 1 npegHasHayeHa anst pa3paboTku NpuKnagHoro nporpammHoro
obecneyeHnsi cbopa [daHHbIX W YNPaBREHUsT  TEXHONOTMYECKMMM  MpoueccaMu, BbINOMHSEMbIMKM  Ha
nporpaMMmMpyemblX KOHTPOIepax.

B kavecTBe #3blka NpPOrpaMMUPOBAHUS B CUCTEME peanu3oBaH A3blk (YHKUMOHANbHLIX 6GroKOBbIX
anarpamm Function Block Diagram (FBD), npegoctaBnsiowmii nonbL3oBaTento MexaHnaMm o6beKTHOro BU3yarbHOro
nNporpaMMMpoOBaHUS.

Mpouecc nporpaMMuMpoBaHUSA CBOAMTCA K TOMY, YTO MyTEM MNOCNeAoBaTENbHONO HaXaTusi HECKOIbKMX
KnaBuw 13 OMONMOTEKU, 3aLUMTON B MOCTOSIHHOW NaMsTW, BbI3bIBAKOTCA HYXHble (OYHKLMOHAmNbHbIE GMOKU, 3TU
yHKUMOHanNbHbIE 6NOKM OObLEAUHSIOTCA B CUCTEMY 3adaHHOW KOHdurypauum u B HUX YyCTaHaBNMBaKOTCHA
TpebyeMble napameTpbl HACTPOMKM.

C nomoLLbio BCTPOEHHON 3HEPrOHEe3aBUCUMON NaMsTX 3anporpaMMUpoBaHHast MHGOPMaLMS CoXpaHseTcs
NpW OTKMHOYEHWUN NMUTAHS.

KoHTponnep MWK-50 npeactaensier cobow KOMMMeKC TexHWYeckux cpencts. B ero coctaB BxoguT
LeHTpanbHbIA MUKPOMPOLECCOPHbIN BGIOK KOHTpornepa M KNeMMHO-GrOYHbIA coeanHuTens. LleHTpanbHbIi Grok
npeobpasdyeT aHanoroByld W OWCKPETHY WHdopmaumio B uudposyto dopmy, BegetT obpaboTky umdposBon
uHdopMauum u BoipabatbiBaeT ynpasnsoLme BO34eNCTBUSA.

KoHTtponnep MUK-50 370 - NpoeKTHO-KOMMNOHyeMoe n3genue, KoTopoe No3BorseT Nonb3oBartento BeibpaTb
HYXHbI KOMNNekT moaynen pacwwupenns (YCO — ycTpowcTBa CBA3M C OOBEKTOM) M KNEMMHO-BMoYHbIX
coefHMTEnNen COrnacHo 4YMCNy W BuAY BXOAHbIX W BbIXOAHbIX CUrHanmoB. Ero coctaB v psg napameTpos
onpegensioTcA notpebutenem u ykasbiBaloTcs B 3akase. [lo ogHoro koHTponnepa MUK-50 MOXHO MOAKNIOYUTb
TOMNbKO OAWH MOAYNb pacLunpeHus!

B koHTpornep MWK-50 BcTpoeHbl pa3BuTble CpeacTtBa CaMOAMArHOCTWMKW,  CUrHanmM3auum U
naeHTUdUKaLUMM HeucnpaBHOCTEW, B TOM 4ucne Mpu OTKase annapaTypbl, BbIXOAE CUrHamoB 3a [OMyCTUMbIE
rpaHuubl, cb6oe B O3Y, HapyLeHn obmeHa no cetu u T.M.

1.2 OcHOBHble CBOMCTBA
B koHTponnepe MWK-50 npegycmoTpeHo:

* [1o 9 HezaBUCKMMbIX KOHTYpPOB perynmposaHud, KaXKObll M3 KOTOPbIX MOXeT ObITb NOKanbHbIM WK
KackagHbiM, C aHanoroebim wnn UMNYNbCHbIM BbIXOOAOM, C PYy4HbIM, NPOrpamMmMHbIM (B TOM 4ucne
MHOFOI'IpOFpaMMHbIM) nnn cynepBnU3opHbIM 3a0aTH4NUKOM.

* bornee 80 tunoB 3awwuTbix B MN3Y yHKUMOHANbHBIX OrOKOB HEMNpepbIBHOW W AMCKPETHON obpaboTku
uHdopMauum, BknoYasa dyHKuMoHanbHble 6noku ML perynmpoBaHmns, pyHKUMOHanNbHbIe 6NOKM MaTemaTu4eckmx,
OMNHaMUYECKMX, HENTMHENHBIX, aHanoro-AMCKPETHbIX U NTOrMYeCcknx npeobpasoBaHni.

* 1o 99 ucnonb3yembix 6510KOB CO CBOBOAHBLIM MX 3anofiHEHUEM MOBbIMU (DYHKUMOHAMNBHLIMK BriokamMu 13
GUBNMoTEKN U CBOGOAHEIM KOHDUIypUpoBaHMeM Mexay coboi u ¢ BxodamMu-BbIxogamu koHTponnepa. PydHas
yCTaHOBKa WNW aBTOMOACTPONMKa NoObIX CBOWCTB, NapaMeTpoB M KO3(MPUUMEHTOB B NOOLIX (DYHKLMOHANBHbLIX
6nokax.

* V3aMeHeHVe pEexXuMOB YMNpaBneHUsi, BKMOYEHUE/OTKIIOYEHUE, MEPEKMIYEHNE U  peKoHdurypaums
KOHTYPOB perynupoBaHus Noboi CTeNeHN CIIOXHOCTM.

« OnepaTvBHOE YnpaBrieHMe KOHTYpaMu PEeryriMpoBaHusi C MOMOLLbI0 KNaBWL NMUEBOW naHenu, 2-x
YeTblpexpaspaaHbIX, U OOHOTO TPexpaspsiAHOTO LMMPOBLIX MHAUKATOPOB M HaGopa CBETOAWOLOB, MO3BONSOLMX
MeHsITb PEeXWUMbl, YCTaHaBNMBaTb 3aAaHue, YNpPaensATb WCMOMHUTEMbHLIMU MeXaHu3Mamu, KOHTPONMpOoBaTb
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CUrHanbl, MHOMUMPOBaTb aBapuiiHble cuTyauuu. Mpu MporpaMMHOM PerynMpoBaHuM CpeacTBa OrnepaTvBHOMO
ynpaBneHusi No3BonsoT BbIGMpaTe Tpebyemylo nporpamMmy, nyckaTb, OCTaHaBNMBaTb, U cbpackiBaTb NporpaMmy,
nepexoauTb K CrielyloLLemMy y4acTKy NporpaMmbl, @ TaKke KOHTPONMPOBAaTh XOZ BbINOMHEHUS! NPOrpamMmMb.

* ObbegnHeHne [0 32 KOHTPONNEPOB B NOKanbHYK YNpaBnsiowylo ceTb, Npu4emM B 3Ty cCeTb MOryT
BKJIO4aTLCSA TakKe 1 Apyrne Moaesnv KOHTPOSIepos.

1.3 O603Ha4YeHMe KOHTpoOnsiepa Npu 3aKkase U KOMMIEKT NOCTaBKU

1.3.1 KoHTponnep obo3HavaeTcs cneayoLmm obpasom:

MUK-50-AA-B-C-Gd-Ga-U-DD-EE-FF-HH-II-JJ-KK-LL-M-N
[pe:

AA — Koa moaenu KoHTponnepa:
16 — 4 aHanoroBbIx BXoAa, 2 aHanoroBbIX BbIXxoAa, 3 AUCKPETHbIX BXOAA, 5 ANCKPETHbIX BbIXOAOB,
17 — 4 aHanoroBbix BxoAda, 1 aHanorosbIn BbIXo4, 2 ANCKPETHbIX BXoAa, 4 ANCKPETHbIX BbIX0Aa,
26 — 8 aHanoroBbIX BX040B, 1 aHanoroBblI BbIXo4, 3 ANCKPETHbLIX BXOAA, 5 AMCKPETHbIX BbIXOAOB,
27 — 8 aHanoroBbIX BXOAOB, 2 ANCKPETHBIX BXOAA, 4 ANCKPETHBIX BbIXO4a.

B — TN pMCKpeTHbIX BbIXOAHbIX CUTHaNoB:
T — TPaH3MCTOPHbIE BbIXOAHbIE CUrHanbI,
P — penenHble BbIXOOHbIE CUIrHarbI,
K — TBepgoTensHoe pene (Tonsko ana mogenen MUK-50-17 n MUK-50-27).

C - Tn gucnnesn:
1 — cemncermMeHTHas nHaAnKauus.

Gd — Hannumne BCcTpoeHHOro uctovHuka nutaHmsa (G3) gUcKpeTHbIX gaTyukoB (=24 B, 30 mA) (Tonbko ans
mopgenen MUK-50-17 u MUK-50-27):

0 — UCTOYHMKA NMUTaHUS HET,

1 — NCTOYHUK MUTaHWS eCTb.

Ga — Hanuuune 2-x BCTPOEHHbIX UCTOYHUKOB NuTaHusA (G1, G2) nacCMBHbIX aHaNnoroBbIX A4aTYMKOB
(=24 B, 30 mA):

0 — UICTOYHMKOB NMUTaHKSA HET,

1 — NCTOYHUKMN NUTAHUS eCTb.

U — Hanpsi>keHWe NUTaHus:
220 — 220 B nepemeHHOro Toka,
24 — 24 B NOCTOSIHHOrO TOKa.

DD, EE, FF, HH, I, JJ, KK, LL — koAbl BXOAHbIX aHanoroBbix curHanoB (ans mogenen MUK-50-16 n MUK-50-
17 ykasbiBatb "DD-EE-FF-HH-00-00-00-00"; ana mogenen MUK-50-26, MUK-50-27 ucnonb3yloTcA TONbKO
yHudnumpoBaHHble curHanbl 01+04):

01 — NMocTosiHHbIN TOK 0T O MA 0 5 MA,

02 — MocTosiHHBIN TOK 0T 0 MA o 20 MA,

03 — lMNocTosAHHbIN TOK OT 4 MA 0 20 MA,

04 — HanpspkeHune noctosiHHoro Toka ot 0 B o 10 B,

05 — Hanpsikenue ot 0 mB go 50 mB,

06 — Hanpspkenune ot 0 mB go 200 mB,

07 — HanpsixxeHne ot 0 B go 1 B,

08 — TCM 50M, W100=1,428, ot muHyc 50 °C go nntoc 200 °C,

09 — TCM 100M, W100=1,428, ot muHyc 50 °C go nntoc 200 °C,

10 — TCM rp.23, ot muHyc 50 °C go nntoc 200 °C,

11 - TCM 50M, W100=1,391, ot muHyc 50 °C go nntoc 650 °C,

12 — TCI 100, W100=1,391, ot muHyc 50 °C go nntoc 650 °C,

13 - TCI rp.21, ot muHyc 50 °C go nntoc 650 °C,

14 — Tepmonapa TXA (K), ot 0 °C go nntoc 1300 °C,

15 — Tepmonapa TXK (L), ot 0 °C go nntoc 800 °C,

16 — Tepmonapa T>XKK (J), ot 0 °C go nntoc 1100 °C,

17 — Tepmonapa TXKH (E), ot 0 °C go nnioc 850 °C,

18 — Tepmonapa TIM10 (S), ot 0 °C go nntoc 1600 °C,

19 — Tepmonapa TI1P (B), ot 0 °C go nntoc 1800 °C,

20 — Tepmonapa TBP-1 (A-1), ot 0 °C go nntoc 2500 °C,

21* — Pt 500, W100=1,391, oT muHyc 50 °C go nntoc 650 °C,

22* — Pt 1000, W100=1,391, ot muHyc 50 °C go nntoc 650 °C,

23* — Conpotusnexue ot 0 Om go 1000 Om.
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moaenen MUK-50-17 n MUK-50-26 ykasbiBaTb "M-0", ansa mogenu MUK-50-27 — "0-0"):

1-0-5MA,
2 - 0-20 mMA,
3-4-20 MA,
4 -0-10 B.

*Tlo OTAEeJIbHOMY 3aKagy. Mpwn 3akase AaHHbIX TUMOB CUrHaNoB 6y,u,eT HEBO3MOXXHa NnepecTporka Ha curHansbl TCMmnu

TCI gpyrvix TUMOB B YCMNOBUSIX NOTpebuTens.

1.3.2 Komnnekt noctaBku koHTponnepa MUK-50 npueegeH B Tabnmue 1.3.1.

Tabnuya 1.3.1 - Komnnekm nocmaeku koHmposnepa MUK-50

O6o3Ha4yeHue HanmeHoBaHue Konun4yectBo
MPMK.421457.065 KoHTponnep mukponpoueccopHbin MUK-50 1
MPMK.421457.065 PO PykoBOACTBO No akcnnyaTaumu 1*
MPMK.421457.005 P32 | PykoBoacTBO No aKcnyaTaumm 1*
MPMK.421457.065 NC [Macnopt 1
M3-02 KoMnnekT KpenexXHbIX 3aKMMHbIX 3JIEMEHTOB 1
734-208 Pasbem ansa nogknoveHus nitepdgenca n ICTOYHUMKOB NUTaHWS 1
734-216 Pasbem ans nogknoYeHns BHELWHNX BXOOHbIX U BbIXOAHbIX Lenewn 1
231-112/026-000 PasbeM ans nogkntoYeHnst BHELHUX BXOOHbIX U BbIXOOHbIX Liernemn 1
231-103/026-000 Pasbem ceteBoit (220 B) 1**
734-203 Pasbem ceTeBoli (24 B) il
231-131 Pblyar MOHTaXHbIN 1
734-230 Pblyar MOHTaXHbIN 1

* - 1 ak3eMnnsip Ha noboe KONMYEeCTBO PEryNATOPOB NPU MOCTaBKe B OAWH agpec
** - [pu noctaske perynatopa ¢ nutaHnem 220 B nepemeHHOro Toka
*** _ [1pyn nocTaBKe perynaropa ¢ nutaHmem 24 B NnOCTOSAHHOIO ToKa

1.4 TexHM4YeCKUe XxapaKTepPUCTUKU KOHTpoOnnepa

1.4.1 KonnyecTBO BXOA4OB/BLIXOAOB KOHTpOepa

Tabnuua 1.4.1 — Konnudecmeo exodoe/8bixo0oe 6a3osoli Modernu koHmpornepa MUK-50

Moaens KoHTponnepa AHanoroBbIn ONCKpeTHbIN
Bxoa Bbixop Bxoa Bbixop
MMUK-50-16 4 2 3 5
MUK-50-17 4 1 2 4
MMUK-50-26 8 1 3 5
MMUK-50-27 8 - 2 4

1.4.2 OCHOBHbIe TeEXHUYECKUue XapakKTepucTukm BXoaoB-BbiXonooB

1.4.2.1 AHanoroBble BXOAHble curHansbl

Tabnuya 1.4.2 - TexHuYecKue XapakmepucmuKu aHano208bIX 8X00HbIX CU2HAI08

3HauyeHune xapaKkTepuCcTUKMU

HanmeHoBaHue xapaKkTepucTUKn

KonnyecTBo aHanoroBbix BXOAOB;

* MUK-50-16, MUK-50-17
* MUK-50-26, MUK-50-27

4
8 (TONbKO YHU(PMLMPOBaHHbIE)

Tun BXOOHbLIX aHANOroBbIX CUrHaNoB:

* NS BCEX MOAenen:
- YHUDUUMPOBAHHbIE COrMacHo

roCT26.011-80

* Tonbko ans MMK-50-16, MAUK-50-17:

0-5 MmA, Rex=400 Om
0-20 MA, RBx=100 Om
4-20 A, RBx=100 Om
0-10B, RBx He meHee 25 kOm

HanpsxeHnue:

ot 0 B go 1 B, RBx225 kOm

o1 0 MB go 200 mB, RBx=25 kOm
ot 0 MB go 50 mB, RBx=25 kOm
ConpoTusrneHue:

o1 0 Om go 1000 Om
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[TpodomkeHue mabnuypb! 1.4.2 - TexHUYECKUE XxapakmepucmuKu aHano208bIX 8X00HbIX CU2HaI08

Tun BXOAHbIX aHaNoroBbIX CUrHANOB (TOMbLKO AnA
MWK-50-16, MMK-50-17)

TepmonpeobpasoBaTenu conpotusnenni (QCTY 2858-
94):

TCM 50M, W100=1,428, oT muHyc 50 °C go nntoc 200°C
TCM 100M, W100=1,428, ot muHyc 50 °C go nntoc 200°C
TCM rp.23, oT muHyc 50 °C go nntoc 200°C

TCM 50N, W100=1,391, oT MuHyc 50 °C go nntoc 650°C
TCI 1001, W100=1,391, ot muHyc 50 °C go nntoc 650°C
TCIM rp.21, ot muHyc 50 °C go nnioc 650°C

Pt500, W100=1,391, oT mmnHyc 50 °C go nntoc 650°C
Pt1000, W100=1,391, oT MuHyc 50 °C go nntoc 650°C

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

TXA (K), ot 0 °C po nntoc 1300°C

TXK (L), ot 0 °C go nntoc 800°C

TXKK (J), ot 0 °C go nntoc 1100 °C

TXKH (E), ot 0 °C go nntoc 850 °C

TMM10 (S), ot 0 °C po nntoc 1600 °C

TMNP (B), ot 0 °C po nntoc 1800 °C

TBP-1 (A-1), ot 0 °C po nntoc 2500 °C

Paspewatuwasa cnocobHocTb ALIM

<0.0015% (16 paspsgos)

Mpenen nonyckaemolr OCHOBHOW NpUBEAEHHOM <0.2%
MOrpeLHOCT M3MepEHMsT BXOAHbIX NapaMeTpoB

To4YHOCTb MHAMKALUKN <0.01 %
Mpenen gonyckaemon JONONHUTENbHON <0.2 %/°C
MOrpeLIHoOCTH, Bbi3BAHHOW N3MEHEHNEM

TemMnepaTtypbl OKpy»KatoLlen cpeabl

Mepuopg nsmeperus, He 6onee 01c

anbBaHM4eckoe pasgeneHune Lenemn

AHanoroBble BXoAbl ranbBaHU4YEeCKU WU30NUPOBaHbl ApYr
OT Apyra, OT BbIXOAHbIX W APYrMX BXOAHLIX Lenen un
Lenen NnnTaHus.

HanpsikeHne ranbBaHnyeckon passssku He meHee 500 B.

1.4.2.2 AHanoroBble BbIXOAHbIe CUrHasMbI

Tabnuya 1.4.3 - TexHuYyeckue xapakmepucmuKU aHaro208bIx 8bIXOOHbIX CU2HaNI08

HanmeHoBaHue xapaKkTepucTUKn

3HauyeHune xapaKTepucTUKM

KomnunuectBo aHanoroBbIX BbIXOA0B:
* MMNK-50-16
* MMNK-50-17, MAK-50-26
* MMNK-50-27

RN

Twun BbIXOAHbLIX aHaNOroBbIX CUrHaNoB

YHudpmumpoBaHHbie cornacHo MOCT26.011-80:
0-5 MA, RH <2000 Om

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

0-10B, RH = 2000 Om

Paspewatowas cnocobHocts LIAM:
* MUK-50-16

* MMNK-50-17, MMK-50-26

AO1 - <0.0015 % (16 paspsgoB), AO2 - <0.024 % (12
pa3psgoB)
<0.024 % (12 pa3psnos)

Mpenen gonyckaemown OCHOBHOMW NpuBEOEHHOW

* MMNK-50-16
* MUK-50-17, MUK-50-26

norpeLU-HoCT! hOPMMPOBAHMS BbIXOAHOTO CUrHana:

AO1-<0.2%,A02-<04%
<04 %

Mpenen gonyckaemor AONONHUTENBHON
MOrpeLIHOCTH, Bbi3BaHHOW N3MEHEHNEM
TeMnepaTtypbl OKpY>KaKLLEen cpeapl

<0.2%/10 °C

[anbBaHMYecKkoe pasgeneHune Lenemn

AHanoroBble BbIXOAb! ranbBaHNYECKN M30NMPOBaHbI Apyr
OT Apyra, OT BXOAHbIX M OPYrUX BbIXOOHbLIX LEnen u
Lenemn NnTaHus.

HanpsixeHne ranbBaHn4eckon pasBsskun He meHee 500 B.




1.4.2.3 AncKpeTHble BXOAHbIE CUTHaNbI

Tabnuya 1.4.4 - TexHuYyecKue xapakmepucmuKu OUCKPEMHbIX 8X00HbIX CU2HaI08

HanmeHoBaHuMe xapaKTepucTUKu

3HaueHue XapakTepucTukun

KonnyecTBo AUCKPETHbIX BXOAOB:

* MMK-50-16, MNK-50-26 2

* MMK-50-17, MANK-50-27 3
CurHan noruyeckoro "0" — coctosiHne OTKNMIOYEHO 0-7B
CwurHan normyeckon "1" — coctosHme BKITKOYEHO 18-30 B
MakcumarnbHasa YactoTa crnegoBaHust UMMNYIbCOB A1 < 2Ty
MMMNYINbCHOro BXoAa
BxogHow Tok (noTpebneHne no Bxoay) <10 MA

anbBaHM4eckoe pasgeneHue Lenemn

OunckpeTHble BXOAbI ranbBaHWYEeCKU 30NMPOBaHbl OT
apyrux uenen. HanpspkeHne ranbBaHUYecKon
pa3Bsa3kn He meHee 500 B.

1.4.2.4 OnckpeTHble BbIXOAHbIE CUTHaNbI

1.4.2.4.1 TpaH3MCTOPHBLIN BbIXOA,

Tabnuya 1.4.5 - TexHUYeCcKue xapakmepucmuKu 8bIX00HbIX QUCKPEMHbIX MPaH3UCMOPHbIX CUSHaIo08

HaumeHoBaHue xapakTepUCTUKMU

3HauyeHune xapaKkTepUcTUKMN

Konunuectso 4 ANCKPETHbIX BbIXOA0B:
* MMNK-50-16, MANK-50-26
* MMNK-50-17, MANK-50-27

5
4

Twvin BbIXOOA

OtkpbiTbivi konnekTop (NPN TpaH3ucTopa)

MakcumansHoe HanpsaXXeHne KomvyTtauuum

40 B noCTOAHHOrO TOKa

MakcuManbHbIN TOK HAarpy3kn KaXxgoro Bbixoaa

100 MA

"anbBaHW4eckoe pasgeneHue uenen:
* MMNK-50-16, MNK-50-26

* MMNK-50-17, MANK-50-27

[Ju1cKpeTHble BbIXOAbI COeAMHEHbI B rpynny 13 NsTu
BbIXOAOB W rarnbBaHWYeCKV U30NMPOBaHbl OT BXOAOB, APYIUX
BbIXOAOB M OCTarbHbIX Lenen.

[nckpeTHble BbIXOAbI M30MMPOBaHbLI Mexay cobon, oT
OPYrX BXOOOB, APYrMX BbIXOAOB U OCTarnbHbIX Lene.
HanpskeHue ranbBaHnyeckov pasesskm He meHee 500 B.

CwurHan noruyeckoro "0"
CurHan noruyeckom "1"

PaSOMKHyToe COCTOAHME TPAH3NCTOPHOIO Kr4a
SaMKHyTOE COCTOAHNE TPAaH3UCTOPHOIO Krk4ya.

Bug Harpysku

AKTUBHAS, UHOYKTUBHAS

1.4.2.4.2 PenenHbIN BbiXoa

Tabnuya 1.4.6 - TexHuYyeckue xapakmepucmuKu 8bIX0OHbIX OUCKPEMHbIX pesieliHbIX CU2Hano08

HaumeHoBaHue xapakTepUCTUKMU

3HayeHune xapakTepucTUKn

KonunyecTBo AMCKPETHbIX BbIXOJOB:
* MMNK-50-16, MANK-50-26
* MMNK-50-17, MANK-50-27

5
4

Twn BbIXOAA:
* MUK-50-16, MNK-50-26
* MUK-50-17, MANK-50-27

MepeknioyatoLime KOHTaKTbl pene
DO1, DO2 — nepekntoyatoLmne KoHTakTel pene, DO3, DO4 —
3aMblKaloLLMe KOHTaKTbI pene

MakcrmansHoe HanpspkeHne KOMMyTaumm
nepeMeHHoro (gewncTeylolwlee 3HauyeHune) wunu | 220 B
MOCTOSIHHOIO TOKa
MakcnMmanbHbIN TOK Harpy3ku Kaxaoro Bblxo4a:
* MUK-50-16, MUK-50-26 5A

* MUK-50-17, MUK-50-27

DO1, D02 -8 A, DO3, DO4 -5 A

["anbBaHM4ecKkoe pasaeneHue Lenem:
* MUK-50-16, MUK-50-26

* MUK-50-17, MUK-50-27

[nckpeTHble BbIXOObl COEAMHEHbBI B TpyNny U3 NATU
BbIXOZOB Y rarbBaHNYeCKU U30MMpPOBaHbl OT BXOO0B, APYrX
BbIXOZO0B M OCTanbHbIX Lienen.

JnckpeTHble BbIXxOAbl M30MMpoBaHbl Mexay cobon, oT
OpYrnx BXOA4OB, APYrMX BbIXOAOB U OCTalbHbIX Lenewn.
HanpspkeHue ranbBaHnyeckon passsaskm He meHee 500 B.

CwurHan noruyeckoro "0"
CwurHan noruyeckomn "1"

Pa3oMKHyTOE COCTOsIHME KOHTaKTOB pene.
3aMKHyT06 COCTOAHME KOHTAaKTOB pene.

Bug Harpysku

AKTMBHas, MHOYKTUBHAA
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1.4.2.4.3 Bbixoa — TBepAoTeNibHOE (He MexaHu4yeckoe) pene (Tonbko ansa mogenen MUK-50-
17, MUK-50-27)

Tabnuya 1.4.7 - TexHU4YecKue Xxapakmepucmuku 8bIX0OHbIX OUCKPEMHbIX meepdomeribHbIX CU2Han0e

HanmeHoBaHue xapakTepUCTUKMN 3HayeHne xapaKkTepUCTUKMN
Konnyectso ANCKpPETHLIX BbIXOA0B 4
Twn BbIXOAA MonynpoBOAHUKOBBIV KoY
MakcumarnbHoe HanpspkeHne KoMMyTaLmm
nepeMeHHOoro (OeVCTBYIOLLIEE 3HaYeHre) unm 60 B

NOCTOAHHOIO TOKa

1 Aac nepeMeHHOro Toka,
1 Adc nocTosiHHOrO ToKa
[nckpeTHble BbIXOAbl ranbBaHNYECKN N30NMpPoBaHbl Apyr OT

MakcumanbHbIV TOK Harpy3kn Kaxaoro Bbixoga

"anbBaHM4ecKkoe pasgeneHue uenen Apyra, OoT BXO0B, APYrMX BbIXOAOB M OCTarbHbIX Lenen.
HanpspkeHue ranbBaHnyeckon passsaskm He meHee 500 B.

CwrHan noruyeckoro "0" Pa3oMKHyTOe COCTOsIHME Krtoya.

CwrHan nornyeckown "1" 3aMKHYTOE COCTOSIHME KITHYa.

Bua Harpy3sku AKTVBHas, MHOYKTNBHASA

1.4.3 O6wme pyHKLUMOHANbHbIe NapaMeTpbl

Tabnuya 1.4.8 — Obwue yHKYUOHaIbHbIE napamempb|

TexHn4yeckasa xapakTepucTuka 3Ha4yeHue
MakcumManbHoe Yncno dyHKUMOoHanNbHbIX 6110KOB B NporpaMme 99
Yucno dyHKUMOHanNbHbIX 61okoB B 6ubnuoteke 82
Bpems umkna, He 6onee 01c
Yacbl peanbHOro BpemMeHu C baTapeen pe3epBHOro NUTaHWs

1.4.4 PyHKUMOHaNbHbIE NapaMeTpbl PerynaTopos

Tabnuya 1.4.9 — QyHKYUOHabHbIE napamemphb! Peayrisimopos

TexHUYeckasa xapakTepMcTuka 3HaueHue

MakcrmanbHoe YNCo He3aBUCUMbIX KOHTYPOB 9
JlokanbHbIV aHANOroBbIN, NTOKanbHbLIA UMMYIbCHBIN,
KacKaZHblVi aHanoroBblv, KACKagHbI UMMNYIbCHBIN

Bua perynatopa B KaXaoM KOHType

Pexum paboTbl kaXxgoro KOHTypa JlokanbHbIA, KAackaaHbIN, ANCTAHUUOHHbBIA, PYYHOM
Bua 3agaHusi B KaK4OM KOHTYype Py4yHoe, nporpammHoe, BHeLHee (CynepBrU3opHoOE)
nna, nu, N, r, Tpexnos3mumoHHoe,

3aKoH perynmpoBaHus B KaXX4OM KOHType
perynip i yp OBYXNO3NLUMOHHOE

3apaHue, Bxoa, paccornacoBaHue, Boixo, 3HaYeHue
Npou3BOJILHOIO NapameTpa
CM. nacnopT COOTBETCTBYIOLLErO (YHKLMOHANBHOIO

KoHTponvpyemble napameTpbl

MapameTpbl HACTPOMKK

6noka
lMapamempsbi py4HO20 3a0am4uka:
Cnocob ycTaHOBKM BonbLue-meHbLle
[VCKPETHOCTb YCTaHOBKU 0,01%
Bpems namerenus Ha 100%, He 6onee 16 c
Bua 6anaHcupoBku [uHamunyeckas, ctatmcTmyeckas

1.4.5 ®dyHKUMOHaNbHbIE NapaMeTpbl MPOrpaMMHbIX 3a4aTYMKOB

Tabnuya 1.4.10 — QyHKYUOHAIbHbIE Napamempb! NpoepaMMHbIX 3a0amyuKos

TexHMUYecKas XxapaKkTepucTuka 3HayeHue
MakcumarnbHoe YMCcno y4acTKoB O4HOW NporpamMmbl 48
BbinonHeHne nporpaMmmel OpHOKpaTHOE, MHOTOKpaTHOE, LMKIMYeckoe
MakcumanbHoe YnCno MHOroKpaTHOro NOBTOPEHUS 99

nporpaMmbl

Bbi6op nporpammel, Nyck, cTor, cbpoc, nepexoa K

KomaHgbl ynpasneHuns nporpamMmmon CeayIoLLEMY YJacTKY

CocTosiHMSI MporpaMmel Myck, cTon, c6poc, KOHeL Nporpammbl
Homep nporpaMmbl; HOMeEp NOBTOPEHUS; HOMEp
KoHTponvpyemble napaMmeTpbl yyacTka; BpeMsi, OCTaBLUEECs [J0 OKOHYaHWS y4acTKa;

COCTOsIHWE MporpaMmsl
YnpasneHue 8bixodamu:
Cnoco6 ynpaeneHvsi B py4HOM pexxmMme | Bonblue-MeHbLie
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[MpodomkeHue mabnuypkl 1.4.10 — @yHKYUOHasIbHbIE Mapamempbl rpoepamMMHbIX 3adam4yuKkos

Bpemsi u3MeHeHUs aHanoroBoro curHana B py4Hom
pexumMe

He 6onee 16 cek

Paspeluatolas cnocobHOCTb KOHTPOTS MONOXKEHUS
NCMONHUTENBHOIO MexaHu3ma no LuMgpoBomMy
nHgnkaTopy “Bbixoa”

0.1%

1.4.6 NMocnepoBatenbHbIN NHTEepdenc RS-485

Tabnuya 1.4.11 — TexHuU4Yeckue xapakmepucmuku rnocredosameribHo20 uHmepgetica RS-485

TexHuYeckasa xapakTepucTuka

3Ha4veHune

KonnyecTtBo npnemonepenaTymkon

[o 32 npuemonepenaTymMkoB Ha OAHOM CErMeHTe

MakcumanbHas gnvMHa nMHUKM B npeanenax
oAHoro cermMeHTta cetu

[o 1200 meTpoB

[nana3oH ceTeBbix agpecos

255

Bua kabens

BuTas napa, akpaHvMpoBaHHasi BUTas napa

[MpoTokon cBs3n

Modbus pexum RTU (Remote Terminal Unit)

anbBaHM4eckasa pa3ssiska

WHTepdenc ranbBaHN4eCcKkn N30NMpOBaH OT APYrMX BXOAOB-
BbIXOZOB M OCTarbHbIX Lenen, HanpsXXeHne ranbBaHN4YeCcKon
pa3Bsa3ku He meHee 500 B

1.4.7 dnekTpuyeckue gaHHble

Tabnuya 1.4.12 — TexHuUYecKue xapakmepucmuKu 3/1eKmponumanusi

TexHuyeckas xapakTepucTuka

3HaueHue

HanpskeHue nuTaHusa

~220(+22B,-33B) (50 £ 1) 'y
=(24%4) B noCTOSIHHOrO TOKa

MoTpebnaemas MOLHOCTb

He 6onee 13 B-A (~ 220 B), Tok notpebneHusi He
6onee 350 MA (= 24 B)

Tabnuya 1.4.13 - TexHUYECKUE XapakmepucmuKku 3/1eKMpPOonuUMaHusi NacCuBHbIX aHano208biX Unu QUCKPemHbIX 0am4yukos

TexHn4yeckasa xapakTepucTuka 3Ha4yeHue
KonnyecTtBo MCTOYHNKOB NUTAHUS o 3
OnekTponuTaHue 24B+1B
MoTpebnsieMbit TOK No NUTaHu 24 B <30 MA

1.4.8 Kopnyc. Ycnosusa akcnnyaTtaumm

Tabnuua 1.4.14 — [abapumHbie pa3mephbi U yCriosusi aKkcrnyamayuu koHmposnnepa MUK-50

TexHUYeckasa xapaktepucTuka

3HauveHune

Twun kopnyca

Kopnyc ansi yTonneHHoro LWMToBOro MoHTaxa

Pa3mepbl poHTanbHoOM pamkm

96 x 96 Mm

MoHTaxHas rnybuHa

190 mm max

Bbipes Ha naHenwu (LwuTe)

9298 x 92°%% yim  DIN43700

KpenneHue kopnyca

B anektpowmrtax

Paboyas Temnepatypa 1 TemMnepaTypa XpaHeHusi

oT MuHyc 40 go nntoc 70 °C

KnumaTtunyeckoe ucnonHeHme

ncnonHeHue rpynnel 4 cornacHo MOCT 22261, Ho anga
paboTbl Npu Temnepatype ot muHyc 40 °C go 70 °C

ATmocdepHoe gaeneHue

Ot 85 go 1067 kla

Bunbpauus ucnonHexue 5 cornacHo FOCT 22261

3akpbIToe, B3pbIBO-, NOXapobesonacHoe.

Bos,uyx B NOMeLlEeHUN He O0JKEeH cogepXaTb Nbin U
I'Iomem.eHme npuMecKn arpeccmMBHbIX NAapoB U ra3oB, BbI3biBAKOLWLNX

KOPPO3uto (B YaCTHOCTU: ra3oB, cogepxxalinx
CEePHUCTbIe coeNHEeHNAa nnu aMMVIaK).

[MonoxeHne Npn MoOHTaxe Jlioboe
CteneHb 3aWuThl IP30
Macca, He Gonee 1.0 kr




12

2 ®YHKUMNOHaNbHbIe BO3MOXHOCTHU

2.1 ApxuTeKTypa KOHTponsepa
2.1.1 ba3oBble apXUMTEKTYPHbIE 3/1IEMEeHTbI

Apxutektypa koHTponnepa MWK-50 onucbiBaeT WHAPOPMALMOHHYIO OpraHusaumio KOHTponnepa Wu
XapakTepuayeT ero kak 3BeHO CUCTEMbI YNpaBneHus.

YacTb apXWTeKTYpHbIX 3NEeMEHTOB CTPYKTypbl peanv3oBaHa annapaTtHO, 4YacTb - nporpammHo. Bce
nporpaMmHoe obecneveHune, hopmypyloLLiee apxXUTEKTYpy, 3alMTO B NMOCTOSHHOM 3anoMUHAaOLEM YCTPOMCTBE U
nonb3oBaTento HeJoCTYNHO. He3aBMCMMO OT TOrO, Kak peanu3oBaHbl 3MEMeEHTbl apXMTEKTYpbl — annapatHo Wiu
NporpaMMHO — Monb3oBaTenb MOXET NPeACTaBnATb KOHTPOMNep Kak usgenve, B KOTOPOM BCE 3NIEMEHTbI pearnbHO
CYLLIECTBYIOT B BMAe OTAEMbHbIX Y3MO0B.

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

* annapaTtypa BBOAa-BbIBOAA MHOpMaLIMK;

* annapartypa onepaTMBHOIO YNpaBIeHNs 1 HACTPOWKY;
* annapartypa UHTepdencHoOro kaHana;

* yHKLMOHanNbHble 6Mnoku;

» BubnuoTeka pyHKLMOHANbHbIX BIOKOB.

g : RS-485
o i
?&55 Annaparypa : : Annaparypa A
B3 onepatueHore - WHTepdeiicHoro » HIR DI
G & o ynpaeneHna : | kaHana :
i BuBnuoreka H :
| Annapatypa Annaparypa |
_rh Pl . ;I*:‘::Hq:; kS ap:lsga :
WHchopmaLin = ., = | | wHebo :
H . Bnokos ii puaLn |
Al1-AIS i §
o e 1 ADT-AD2
4' = . i j |
DI1-DI3 ¢ = / E A
3 . r— B Ea ; DO1-DO5 5
g7 = E e
d “H.. eymiumoranshoie H i ;
Gnokn

PucyHok 2.1 - Apxumekmypa koHmposnnepa MVK-50
2.1.2 BHellHMe curHanbl U annapatypa BBoAa-BbiBoAa

KoHTponnep paccynTaH Ha Npuem 1 Bblaady ABYX BUAOB CUIHaOB:
* aHaroroBbIX;
* ANCKPETHbIX.
dopmurpoBaHme NMMYINbCHbIX CUrHANOB Ha BbIXOAE UMMYNbCHOIO Perynsitopa BbiNOHSETCst NPOrpaMMHoO, U
3TV CUrHanbl NOCTYNaKT Ha UCMONMHUTENbHbIE MEXaHW3Mbl Yepe3 AMCKPETHbIe BbIXoAbl KOHTponnepa. Annapartypa
BBoAa (BxoaHble YCO) npeobpasytoT aHanoroBble M AUCKPETHbIE CUIHAmMbI, NOCTyNnaKLmMe Ha BXO4 KOHTporepa, B
undposyto bopMy. AnnapaTypa BeiBoaa (BbixogHble YCO) ocylecTBnsieT obpaTtHoe npeobpasoBaHue.
BHewHne uenu nogknioyalTca K KOHTpPONepy 4Yepe3 BHELHWI pa3beM UM pasbeMbl ANs MOAKMHYEHMS
Lenen BBOAa-BbiBOAA.
Bce aHanoroBble M OWCKPETHbIE BXOAbl M BbIXOAbl KOHTpONNiepa MOfHOCTbIO YHMBEpCanbHbl B TakoM
CMbICIE, YTO B UCXOAHOM COCTOSIHUW OHU HE «MNPUBSA3aHbI» K KAKUM-NMGO DYHKLMAM KOHTponnepa. Takas npussaska
OCYLLIECTBISIETCS MOMb30BaTENEM 1 peanmayeTcs B NpoLiecce nporpaMM1MpoOBaHus.

2.1.3 AnnapaTtypa onepaTuBHOro yrnpaBreHusi U HaCTPOWUKU

AnnapaTtypa onepaTuMBHOro YynpaBneHus (nvueBasi MaHenb) paccyMTaHa Ha onepaTopa-TexHonora u
onepartopa-Hanagyuka. JluueBasi naHenb MMeeT Habop KnaBull, CBETOAMOAHbLIX U LMEPOBLIX WHAMKATOPOB, C
NMOMOLLLbIO KOTOPbIX OnepaTop-TEXHONOr «BedeT» TEXHONOMMYecKuin MpoLecc: KOHTponupyeT ero napameTpbl,
N3MEHSIET PEXMMbI YNPaBeHNsi, MEHSET YCTaBKU, MyCKaeT, OCTaHaBNMBaeT U cOpacbiBaeT NporpaMmMy 1 T. 4.

C nomoLibio NMUEBON NaHENM MOXHO MPOrpaMMMPOBaTb KOHTPOMSEpP, BLIMNOMHATL HACTPOWKY €ero
napamMeTpoB, a TakKe KOHTPONMPOBaTb 3HAYEHUSA NEePEMEHHBIX BO BHYTPEHHUX TOYKaX CTPYKTYpPbI.

B obwiem Buae nuueByto naHenb (MynbT HACTPOMKN) MOXHO pacCcMaTpuBaTh Kak MHTEPENC C YENTOBEKOM.

2.1.4 Annapartypa nHTepdencHoro kaHana

B koHTponnepe mmeetca MHTepenCHbI KaHan nocneaoBaTenbHOW CBA3W. OTOT kaHan MMeeT npuemo-
nepegartyumk, NpeobpasyoLimini BXOAHOW NOTOK nocregoBaTenbHbIX OUT uHdopMaumnm B UMdpoBylo MHOPMaLMIO,
npeacTaBneHHyo B Buae GanToB (T. €. npeobpasylowuii nocnegoBaTenbHbI KO B NapansenbHbii), a Takke
ocyLLecTBNALLWMIN 06paTHOe NpeobpasoBaHmue.
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MpuHuMaemble W nepegaBaeMble COOOLWIEHMS XOTb U ABNAKTCA  UMGPPOBLIMU, HO OHWM  MOTYT
«npeacTaBnaTby nobble curHansl, obpabaTbiBaeMble KOHTPOIEPOM: aHANOroBble, BPEMEHHbIE, YACIOBLIE U T.4.

Bce curHanbl nepegatotcs Yepe3 nHTepdeic nocnenoBaTenbHO, HO CKOPOCTb UX Mepedadn 4oCTaTouHO
Benvka gns Toro, 4tobbl AN npoueccoB 6oMnbLIOro M cpegHero 6bICTPOAENCTBMA MOXHO ObINO cuMTaTh, YTO BCE
curHanbl nepeaarTcs 0AHOBPEMEHHO.

2.2 ®PyHKUMOHanNbHbIe 6nokoBblie guarpammbl (FBD)
2.2.1 ®yHKUMOHaNbHbIe GIIOKN

B wncxogHOM COCTOSHMM  (PyHKUMOHanbHble GrOKM OTCYTCTBYIOT, U HUKakme yHKUMM no obpaboTke
CWrHarnoB KOHTPOINIEPOM He BbIMOJHSHOTCS.

Peanun3oBaHHble nporpaMMHO yHKLMOHanbHble 6rokn 06pasytoT obnacTb ynpaBneHust KOHTponnepa.

®yHKUMOHaNbHBIN B6MNOK ABNAETCA anemMeHTapHbIM 3BeHoM FBD-nporpamm.

Cuctema nporpaMmyMpoBaHusa peannsoBaHa B COOTBETCTBUM € TpeboBaHusamMmu ctaHgapTa MexayHapoaHown
OnektpoTtexHudeckon Komucemn (MOK) IEC 1131-3 wn npegHasHadeHa pn[ns pas3paboTkM  MporpaMmHOro
obecneveHns, npeAHasHayeHHOro pAns cbopa [aHHbIX W yNpaBfeHWst TEeXHONMOTMYecKMMM npoleccamu,
BbIMOMTHSEMbIMM Ha NPOrpaMMUPYEMbIX KOHTPOSIiepax.

B kauvecTBe s3blka NpPOrpaMMUPOBaHUS B CUCTEME peanu3oBaH £3blk (YHKLUMOHANbHBIX BGOKOBbIX
anarpamm Function Block Diagram (FBD), npegocTtaBnsitoLLmin nofnb3oBaTento MexaHnaMm o6 beKTHOro BU3yarnbHOro
nporpaMMmMpoBaHUS.

2.2.2 bubnuoTteka pyHKLUNOHaNbHbIX 6110KOB

KoHTponnep coaepXuT o6LIMPHYIO BMGNNOTEKY PyHKUMOHaNbHbLIX BrIOKOB, AOCTATOYHYO ANS TOro, YTOObI
pellatb CPaBHUTENbHO CIOXHbIE 3a4ayy aBTOMaTUYECKOro PeryrnmpoBaHus 1 NOMMKO-NPOrpaMMHOrO yrnpaBneHus.
MoMumo  byHKUMOHArbHBIX GNMOKOB aBTOMaTUYECKOrO PEerynupoBaHUs U FIOrMKO-MPOrpaMMHOrO ynpaerneHns B
6ubnunoteke mmeetca Gonblon Habop yHKUMOHAaNbHbIX GMOKOB, BLINOMHAKLWIMX AUHAMU4YecKkue, ctaTudeckue,
mMaTemaTnyeckme, Normyeckne 1 aHanoro-gUCKpeTHole NpeobpasoBaHNs CUrHamnoB.

Yactb 61nbnunoTeyHbix dyHKUMOHaNbHbIX BI0KOB BbIMOMHAET 0COOYI0 3afavy: OHa CBA3bIBAeT annapaTypy
KOHTpoOnnepa C OCHOBHOW Maccoh (YyHKUMOHasMbHbIX 6rmokoB. K aTMM «CBA3HBIMY» (PyHKUMOHaNbHBIM Gnokam
OTHOCATCS:

* yHKLUMOHanNbHble 6ok BBOAA M BbIBOAA aHaNoroBblX N ANCKPETHBLIX CUrHANoB.,
* oyHKLMOHanNbHble 6Mokn 06CNyXMBaHUS NMULEBOW NaHenu,
* (byHKUMOHanNbHbIE 610KM NpYeMa 1 nepegaYy CUrHanoB Yepes MHTepEenCHbI KaHar.

AnnapaTtHble 9MeMeHTbl CTPYKTYpbl KOHTpomnnepa (BxoAgHble u BbixogHble YCO, nwuueBas naHenb,
UHTepMENCHbIN KaHamn) HauYMHaloT BbIMOMHATL CBOWM (DYHKLMW MWL MOcne TOoro, kak ByayT MCnonb30BaHbl Kakue-
nmbo cooTBeTCTBYOLWME DYHKUMOHAbHbIE BoKK.

Bonee noapo6Ho 6uGnuMoTeka W onucaHue yHKUNOHaNbHbIX OGNOKOB npeAcTaBreHbl B
pykoBoacTBe [TPMK.421457.005 P32.

2.3 O6wme cBoncTBa PyHKLUOHANbHbLIX GNIOKOB
2.3.1 Bxopabl-BbIXxoAbl U napameTpbl (PyHKLUNOHaNbHbIX 6510KOB

B obwem cnyyae @yHKUMOHaNbHBIM ONOK MMeeT CBOW BXOAbl, BbIXOAbl, MapaMeTpbl HacTPOWKM W
dyHKUMOHanNbLHoe s4po.

@DYHKLUMOHaNbHbIA GNOK - 3TO rpaduyeckoe n3obpaxeHue Bbi3oBa OOHON M3 yHKUMA. [paduyeckm
Kaxabli OyHKUMOHaNbHBIA OMOK MOXHO NpeAcTaBUTb B BUAE NPSIMOYronbHUKa (CM. puc. 2.2), BHYTpUM KOTOPOro
umeetcst 0603HaveHe yHKLMK, BbINONMHseMon 6riokoM. Bxoab! chyHKLMOHANbLHOro 6rnoka coeauHsATCA CBA3SIMU C
apyrmmmn  6nokamu. OguH MMM HECKOSbKO  (PYHKLMOHANbHBIX OITOKOB COEAMHEHHblE CBA3SMM Mexay cobon,
o6pasytoT nporpammy Ha a3blke FBD.

PyHKUMOHAnNbHLIM GrioKaM B nMporpamMMe nosib3oBaTeNs NPUCBaMBaloTCsl NOPAAKOBLIE HOMepa, KOTopble
NOEeHTUUUMPYIOT BIIOK B CUCTEME, a Takke ONpeaensitoT 04epeaHOCTb BbIMOMHEHNsT GITOKOB B NpOrpamMMe.

[anee no TeKkCTy pyKOBOACTBA MO JKCMyaTauum UCMOmnb3yeTca eanHasa cucTeMa yCroBHbIX 0603Ha4YeHnin
yHKUMOHanNbHbLIX 610KOB (NOPSAKOBLIX HOMEPOB, TUMOB, MoAMdMKaTOPa) B MporpamMme nonb30BaTens:

08-SUMM(13)-04, rge:

08 - NOPSIAKOBLIA HOMEpP hyHKLMOHaNbHOro 6r1oka B nporpaMme nosb3oBaTerns,
SUMM(13) - YCroBHOe 0603HaveHne Tuna (yHKUMKM 6rioka) n 6ubnmoTeyHbli Homep 6noka,
04 - MmoaudmkaTop KonmyecTBa BXOAOB (YMCIO BXOAOB)

(yka3blBaeTcs Ans yHKUMOHAmNbHbLIX GITOKOB, B KOTOPLIX MMEETCSH MOAUGMKATOP,
U He ykasblBaeTcs Ansl 6rTOKOB, B KOTOPbIX MOAMMUKATOP OTCYTCTBYET).

Kaxxgpbii 610K B 3aBUCMMOCTM OT BbINONHSAEMON UM (byHKLI,VIVI nMmeeT onpeneneHHoe Konnm4ecTso BXoO0B U
BbIX040B. Bxoabl BCcerga pacnosioXeHbl criesa, a BbIXxoAbl - cripasa.
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YcnoeHoe obosHadeHne BubnunoreyHbili Homep Bnoka MopAgkoBbIA HoMep
thyHKUMK Bnoka: OAHO3HAYHO HAESHTUDULMPYET 6noka e nporpamme
‘CYMMATOP” eroTin nonb3oBaTens
Moawndhukatop \ \
pasmepa yeraHoBneH =4, SUMM{13) 1 Boixop,
yTO 0BpazyeT YeTbipex-
BXOA,0BOI CYMMATOp P o [ @ffeet=d B
—_— 02 gainl=2.8
B)(Oﬂ,bl m oz 0 gainE:S. 0| ouT.
) INPD O30y gaina=0.63 — -
baaoebiit agpec _— o Homepa,
perucTpoBoil oBnacT === S%|05 gaind=0.04 ‘*Hx HauMEHOBaHWA
3agaeTcA npu = W 3Ha4YeHuA
nporpaMMMpoBaHaK napameTpoB bnoka

PucyHok 2.2 - @yHKyUOoHarbHbIlU 610K cymmamopa

MapamMeTpbl HacTPoMKM (DYHKLMOHArNIbLHOroO Grioka 3ajaloT pasnuyHble CBOKMCTBA, Hanpumep, HoMmep
BXOOHOMO CUrHamna, KO3(@ULUEHT YCUNeHWsl, MacluTabHbIi KO3(MULMEHT, CMELLEHWe CcurHana, MoCTOsHHas
BpeMeHu unbTpa, MakcuMarnbHble U MUHUMarbHble rpaHuLbl UBMEHEHUS Kakoro-nMbo napameTpa v T.M.

B pesynbTrate BbINOMHEHWS (PYHKUMOHaNbHbIM GrIOKOM COOTBETCTBYHOLLEN (PYHKUMM Ha ero Bbixodax
hOPMMPYIOTCA CUrHanMbI, KOTOPbIE ONPEeAEensTCA COCTOSHUEM BXOAHbLIX CUrHANoOB U HACTPOEYHbIX NapaMeTpoB.

Moo 6as3oBbIM agpecoM pernmcTtpoBOW MaMAaTU pasyMeTbCA NaMaTb, BblAeNeHa nog Kaxaoe CBOMCTBO
dyHKuMoHanbHbIX 6nokoB. K npumepy, dyHkumoHanbHbin 6nok SUMM(13), n3obpaxeHHbIi Ha pucyHke 2.2,
3aHMmaeT sderikn namsatn 01,02...05. Ecnn B nporpaMme ecTb elle OAMH MOEHTUYHBIN 6ok, Kak 3obpaXkeHHbI Ha
pucyHKe 2.2 1 ero NopsAKoBbIA HOMEP 2, TO YXKe ero cBolcTea byayT 3aHuMaTh sa4eiku ¢ 06 no 10 u T 4. Bnokn 6e3
CBOWICTB HE BHOCSITCH B PEMMCTPOBYI 06nacTb.

Tak, Hanpumep, Ha puc.2.2, Ha BXOA CymMmartopa noctynaeTt 4 curHana. OTW CurHanbl CYMMUPYHOTCS C
y4yeTOM COOTBETCTBYIOLUMX MacLTabHbIX KO3(PULMEHTOB, KOTOpPblE YKasaHbl B napameTtpax, Aobasnsercs
CMeLLeHne 1 pe3ynbTUPYIOLWMI CUrHan NocTynaeT Ha BbiXod yHKUMOHanbHoro 6noka.

Takum obpasom, Ha BbiIxoae yHKLMOHaNbLHOro 6roka cymmaTopa hopmmnpyeTcs curHarn, KoTopbli 3aBUcuT
OT BXO[HbIX CWUrHanoB W YCTaHOBIEHHbLIX NapamMeTpoB W Ans npuMepa Ha puc. 2.2 MoxeT ObiTb NpeacTaBneH
MaTeMaTUYeCKOW 3aBUCUMOCTbIO:

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

Uucno BxoOOB M BbIXOAOB (PYHKUMOHANbHOrO 6noka He UKCMPOBAHO W ONpedensieTca BuaoM
dyHKUMOHanbHOro 6noka. Hu B ogHoM dyHKumoHaneHoM 6noke uncno BXOAOB He npeBbiwaeTr 12, 4yucno
BbIXOOB Takke He npeBbiwaeT 12.

B yacTHOM cnyyae dyHKUMOHaNbHbLIM BNOK MOXET He MMeTb BXOAOB WU BbIXOAOB. Bbile peyb wna o
OOCTYMHBIX UMK ABHBIX BXOAaxX M BbiXxoAaax (PyHKUMOHanNbHOro 6roka, T. €. TeX BXo4ax-BbIXxo4ax, KOTopble MOXHO
cB060OAHO KOHUrypMpoBaTh — NOAKMOYATL K APYrMM (DYHKLMOHaNbHbIM Briokam.

HekoTopble (yHKUMOHanbHbIe B6NoKM UMEIOT HesIBHble BXOAbl M (UNW) BbIXOAbI, UMElOLWME crneunansHoe
HasHayeHne 1 He JOCTyMHble Ans KOHurypuposaHus. K Takum yHKUMOHanNbHeIM Griokam OTHOCUTCS BCS rpynna
CBA3HbIX (PYHKUMOHAmNbHbLIX GMOKOB: (hyHKUMOHanbHble 6MokvM BBOAA-BbIBOAA, (DYHKUMOHaNbHble GMoku npuemo-
nepegayn, yHKUMOHaNbHbE OMOKM OMepaTMBHOrO YNpaBneHusi, PyHKUMOHamnbHble OroKM nonb30BaTeNnbCKON
naHenv MHAMKaLumM 1 ynpasneHus.

Kak Tonbko ofnH 13 Taknx pyHKUMOHanbHbIX 65I0KOB MCMONb3yeTCsl, ero HesiBHbIE BXOAb! U (UNnn) BbIxoAbl
aBTOMaTMYECKN COEAMHSIOTCA C annapaTypou, 06cnyxmBaTb KOTOPYIO NPM3BaH AaHHbIA (PYHKLMOHAMNbHBIV oK.

Hanpumep, kak Toneko ByaeT ucnonb3osaH yHKLMOHaNbHbIA 610K aHanoroBoro BBoAa, HesiBHble BXOAbI
3TOro (hyHKUMOHanbHoro 6roka aBTomaTnyeckn coegnHaTcsa ¢ ALIN cooTBeTcTBYyOLWEro KaHana, obpabaTbiBaloLLMM
curHanbl. A Ha BbIXogax 3ToOro yHKkuMoHanbHoro 6roka OyayT cdopmMupoBaHbl 06LLEOOCTYNHbIE CUrHanbI,
3KBMBArEHTHbIE CMrHanam, NocTynarwLLMM Ha aHanoroBble BXOAbl KOHTponepa.

Moatomy, ecnn Ha BXOA Kakoro-nnbo yHKUMOHANbLHOro 6rnoka Hy)XHO MogaTb aHanoroBbIi CUrHam, 3ToT
BXOA, MpU MpOrpamMupoOBaHnM criegyeT COeAMHWUTb C COOTBETCTBYHOLLUMM BbIXOAOM (MacliTabvpoBaHHbIM Mnu He
MacLTabrpoBaHHbIM) PyHKUMOHaNbLHoro 6noka aHanorosoro eeoga AlN (puc. 2.3).

AIN(05) 1
01 nIMP=1,
Homep KaHana/ gg ::E'F:Enfgl-:u-um 1 | dErr
aHanoroeoro i v
Bxoaa (ALM 05 OUT heton, | PefdMax " 6 )
0F DT J=00. acwTabupoBaHHbIi
0T Ml =30. 03] diAIn aHanoroebl cUHan
HenAeHblii EXOA, 0& MIM=0.
curHan c AL 03 Hy 2=0. 4] QLT ZCAL
nepeoro kaHana 100IR_H=0. )
_______________________________ » MHIr_L=0. He macwtabuposaHHbli
1] [0 1) e — M
12 Py=0, — aHanoroebin curHan
=

PucyHok 2.3 - ®yHKyuoHarnbHbIl 610Kk aHarno208020 8800a C HEesI8HbIMU 8xo0amMu




15

HesiBHblEe BXOAbI U BbIXOAbI HA rpadhuyecknx cxemax PyHKLMOHaNbHbIX 6510kOB He oToBpaaroTCs.

Bce Bxoabl 1 napameTpbl yHKUMOHANbHOro 6rnoka UMeT CKkBO3HYK Hymepaumio oT 1 go 98. Bbixogbl
byHKUMOHanNbLHOro 6roka Takke HyMepylTCs ABYX3HAYHOM AecaTU4Hon undpor ot 1 go 98.

Ecnun napameTpbl dyHKUMOHANBLHOMO 6oka ABRATCA CBA3aHHBIMU NapameTpaMu, T.e. NOAKIMIOYEHHbIMU K
Kaknum-nnbo Bbixogam Apyrux 6rI0KOB, TO X HyMepaLns OCYLLECTBAETCA CO CMeLLEeHNEM, paBHbIM MaKCUManbHOMY
Homepy BXxoAaa.

B kaxgoM KOHKPEeTHOM (YHKLUMOHanbHOM Groke 4Mcno BXOAOB M (UMW) BbIXOAOB MOXET OblTb MeHbLUe
YKa3aHHOrO MakCUMarnbHOro 3HaYeHus.

2.3.2 PekBU3nTbI (PyHKLMOHANbHbLIX GTOKOB

B obwem cnyyae 6nbnmoTeydHbIn pyHKLMOHanbHbIN 610K MMeeT cneayroLme pekBusnTb:
* 6GUBNNOTEYHBIN HOMEP, COOTBETCTBYHIOLLMIN HOMEPY BbINOMHAEMON OYHKLNK;

» 6a30BbIf agpec perncTpoBon obnacTv napameTpos;

* MoandmKaTop pasMmepa, onpeaensowni, HanpuMmep, KoNM4ecTBo BXoA0B Gnoka 1 T.M.

BnbnunoTeyHbIn HOMep MNpeacTaBnseT cobor ABYX3HAYHYIO AECATUYHYIO LMdpPY N SBNSETCA OCHOBHbLIM
napameTpoM, XapakTepu3yoLLMm CBOMCTBA PYHKLMOHaNLHOro 6noka.

B 6rbnunoTeke KOHTpomnnepa HeT HWU OOHOTO PYHKLMOHaNbLHOro 6510Ka, KOTopbIn He umen 6bl Homepa, HO B
auanasoHe udmncen ot 00 go 98 ecTb HOMepa, KOTOPbIM HE COOTBETCTBYET HUM OOUH M3 WMEKLLMXCS TUMOB
yHKUMOHarbHbIX 6rnokoB. Takne HoMepa Ha3blBalTCS «MYCTbIMUY» U 3TUM HOMEpPaM YCIIOBHO MOXHO MOCTaBUTb B
COOTBETCTBME MOHATUE «MYCTOro» (pyHKUMOHanbHoro 6noka. «lycton» yHKUMOHanbHbLIN 60K He nMeeT BXOAOB-
BbIXOA0B, HWKAKOW paboTbl HE BLIMOMHSAET U He BnuseT Ha paboTy Apyrmx dyHKUMOHanNbHbIX 610KoB, HO B MamATK
3aHMMaeT onpeaeneHHoe MecTo 1 TpebyeT HekoToporo (He6oMNbLIOro) BpeMeHM Ha 06CNyXnBaHue.

O6bl4HO MoaudMKaTOp 3a4aeT YMCIO OAHOTUMHBLIX BXOLAOB MMM OMnepauui, KOTOpble MOXET BbIMOMHSATH
OOVH  (byHKUMOHanbHbIA  6nok. Mopgudmkatop pasmepa Takke 3agaeT  [OMOMHWUTENbHblE  CBOWCTBA
dyHKuMoHanbHoro 6noka. Hanpumep, B cymmartope Mopudumkatop pasmepa 3agaeT 4YMcno CyMMUpYEMbIX
BXO[OB, a B nporpaMMHOM 3a4aT4uKe — YMCNO Y4acTKOB NporpamMmel v T. M.

Moaudmkatop pasmepa (konvyectBa BxodoB) ycTaHaBnuBaeTcs Ha YPOBHE 2 nporpammupoBaHus
bYHKLUMOHanNbHbIX 6r1OKOB.

Pan dyHKUMOHanbHbIX GROKOB (HanpUMep, WHTErpupoBaHWs, YMHOXEHWs W T. A.) Mogudukatopa He
numeer.

®yHKUMOHaNbHble GrOKM OQHOro TUMa C OOHVMM M TEM XE HOMEPOM (OYHKLMMW, UCMONb3yeMble B pasHbIX
6rokax, MOryT UMeTb UHAMBUAYANbHBIN MOAUMUKATOP B KaXA0M DyHKLMOHANbLHOM Grioke.

Hanuune mogmdumkaTopa CylecTBEHHO paclUMpseT BO3MOXHOCTU PYHKLMOHanNbHbIX 6nokos. Hanpuwvep,
npu UCMonb3oBaHMM YHKLMOHANbHOro 6noka MHOroBxogoBoro «M», ognH 6riok MOXeT umeTb YeTbipe BxoAa, a B
Apyrom criydae Tpu - CM. npumMep Ha puc. 2.4.

DYHKUMOHaNbHbIA Brok
“Muoroexgaoeoro U”,

MoaudukaTop pasmepa = 4 .||.N[2I M{20) '

“dl

“dIN;

daT

PYHKUMOHaNbHbIA Bnok

“Muoroexgaoeoro U”,
MOAUHKETOpP pasmepa = 3\

AND_M{20)

daT

PucyHok 2.4 - BnusiHue Modughukamopa pasmepa

BasoBbIN agpec perucTpoBoir obnactu napameTpoB. [MapameTpbl kaxaoro yHKUMOHaNbLHOro Grioka
[OIMKHbI pasmeLLaTbCs B PerMcTpoBoi obnacTu Apyr 3a Apyrom, no nopsiaky, HaunHas ¢ agpeca 0000, ykasaHHOro B
COOTBETCTBYHOLLEM peKBM3NTE (PYHKUMOHANbLHOrO 6roka. To ecTb 6a30BbIN agpec pyHKUMOHANbLHOro 6roka — 310
HOMeEp AYelnKM PermcTpoBoi obnacTy NamsTU KOHTPONepa, B KOTOPOW OOSMKEH pasMellaTtbCs NepBbii napameTp
aToro byHKUMoHanbHoOro 6roka. basoBbii agpec perMcTpoBoi obnactu napaMeTpoB  (pyHKUMOHANbHOro Oroka
HacTpanBaeTca nonb3oBatenem B pexume [IPOTPAMMUPOBAHUA Ha ypoBHe  KOHMIypypoBaHWs
yHKUMOHanbHOro 6roka (ypoHe Ne2).

2.3.3 MporpammmpoBaHue PyHKUNOHaNbHbIMU 61oKamMu

Mpw NporpamMmMupoBaHny yHKLMOHANbHEIMKU GrokaMu B 6ONbLUNHCTBE CryYaeB AeNCTBYIOT NpasBuna:

* (byHKUMOHaNbHLIM Griokam MnpucBanMBalOTCs MOPSAKOBbIE HOMEpA, KOTopble MAeHTUdULMpYoT 6ok B
CcuUCTEME, a TaKke OnpeaensioT 04epeaHOCTb BbINONTHEHWUSI GIIOKOB B NporpamMme;

* OyHKLMOHaNbHOMY GroKy MOXeT GblTb MPUCBOEH MoGOM NOPSAKOBLIA HOMEP;

* B 04HOW nporpaMmme ¢pyHKUMOHanbHble GIOKM O4HOI0 1 TOrO e TUMa MOXHO MCMOSb30BaTb MHOTOKPATHO;

* HEe MOXET ObITb CBOOOAHBIX (HEMOAKIIOYEHHBIX) BXOA0B (DYHKLMOHANLHOro 6roka;
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¢ JonyckarTCA CBA3M BXOOAOB U BbIXOOOB noboro Tuna, T.K. npeoGpasoBaHme TUNOB OCYyLUlecCTBNAeTCA
aBTOMaTU4eCKU.

M3 aTux npasui NMeTCA cnenyroumne UCKNYeHna:

* ONa HEeKOTOopbIX beHKLl,I/IOHaJ'IbeIX 6nokoB MmeeTcs orpaHun4yeHme Ha KpaTHOCTb UX WUCMOJIb30BaHUA B
npenenax oAHOro KOoHTponsepa. Tak, (*)yHKLI,VIOHaJ'IbeIVI GroK aHanoroBoro BBOAA MOXHO WCMOMb30BaTb NULLb
CTOJNTIbKO pa3, CKOJIbKO aHalnoroBblX BXOOOB €ro noBTOPHOE WCNoJib30OBaHWE JULLIEHO CMbicna. AHanornyHole
orpaHun4eHunsa (I'IO aHanorn4yHbiMm npwleaM) MMEeT apyrme beHKLlVIOHaJ'IbeIe 6noku BBOAa-BbIBOAA VIH(*)OpMaLI,VIVI.

2.3.4 MNporpammHas mogenb PyHKLMOHaNBLHOro 6roka

MporpammHas Mogenb dyHKUMoHanbLHoro 6noka npeacrasneHa Ha puc. 2.5.

MoawndukaTtop
pasmepa
dyHKunsa bnoka 7
| Func_Block (xx)-m NN
INP1_ |01 MapameTpbl
Bnoka:
INP2 |02 01 01| OUT
NP3 _|oa| 02
INP4 |04
YY
MporpammupyemMblie perucTpbl: MapameTpbl
(napameTpbl Gnoka) Gnoka:
BazoBbIt agpec ——p 0 ] 01
nepeoro 6noka 2001 R 02
BasoBblil aapec )
ceaylodoro broka A YY

PucyHok 2.5 - lNpoepammHas modenb ¢hyHKUUOHabHO20 brioka

2.4 Bo3MOXHOCTU KOHpUrypupoBaHus
2.4.1 3apauun KoHcUrypupoBaHusa

B npouecce KOHMUIypMpoOBaHUS ANA KaXOoro BXoAa Kakaoro gyHKUMoHanbHoro 6noka 3agaetcd
WCTOYHMK CUrHana (34ecb U Aarnee MMelTcsl B BUAY TOMbKO SIBHble BXOAbl M BbIXOAbl (PYHKLMOHAaNbHbLIX Gr0KoB,
HesiBHble BXOAbl W BbIXOAbl MMET (UKCMPOBaHHYIO «MPUNUCKY» W KOHWUrypvpoBaHuiO He noanexar). Bce
BO3MOXHOCTN KOH(UIYPUPOBaHWUA OAMHAKOBbI KakK ANs BXOAOB, Tak U ANA napameTpoB, NO3TOMY B AanbHenLem
MeXAy HUMW He AenaeTcs pasnuyums.

CvrHanbl, nogaBaeMble Ha BXOAbl, MOCTYMalT C BbIXOOO0B PYHKUMOHaNbHbLIX 6rnokoB. Mpn koHdburypaumm
ONs BXOAOB 3agaeTcs Homep hyHKUMoHanbHoro 61oka n Homep BbIXOAA, K KOTOPOMY MOAKTIOYAETCH AaHHBIN BXOA.

YKazaHHble KOH(UIypauMoHHble BO3MOXHOCTM MNO3BOMAIOT CTPOWTH YMpaBAsioWwMe CTPYKTYpbl CaMbIX
pasnuyHbIX KOHUrypaumin. Tak, CBSi3W BXOAOB C BbIXOA4aMu (DYHKLMOHamNbHbIX OMOKOB MO3BOMSIOT BbINOMHATH
CMNOXHYI anropuTMmnyeckyto obpaboTky curHanoB. Hanpumep, HyxHO cBa3aTb 12-e cBoyctBo (3agaHue MUI-
perynsTopa) co BTOPbIM aHanoroBblM BXxodoMm. [ns aToro Ha 3 ypoBHe (MporpammyMpoBaHuWe CBA3eW) HYXHO
BblIbpaTb HOMEp U Bbixod Grioka, KOTOPbLIN HY>XHO CBA3aTh - B HalleM cny4vae 4-i1 Bbixof 2-ro 6noka, - nocne aToro
BblOpaTe HOMep 61oka, CBOMCTBO KOTOPOrO HYXHO CBsidaTb (B AaHHOM criydyae 3-i Grok) M Homep, KOTOpbIN
opMmMpyeTCcs kak HOMep CBOWCTBA, KOTOpOe AOIMKHO OblTb CBA3HOE + BCe BXOAa AaHHOro (yHKUMOHArbHOro
6roka.

[PiD(50) 3

01 nIMF=1. 01 nIMF=2. 01 nDIEP=1 dMAAH
02 nT Y PE=0. 1| dEre 02 nT Y PE=0. 1| dEre —
03 FFLT=0000:001 | —— 03 FFLT=0000:001 | —— e, 02| duoc
04 BlAs=0. 04 BlAs=0. @ AL,
05 OUT hetop, |2 dMAX 05 OUT hetop, |2 dMAX P O [0 nENT_SR=D. Rl A
06 OUT |=0, 06 OUT |=0, 07 JTRKD. 04| driN
07 MA26=0. 03] dhain 07 A2=0. 03] dhIN 05 nhvle de=t
— — nilade=1. 05| JOUT b
05 MIN=0. 05 MIN=0. oaT —
03 Hr3=0. 04| OUT.SCAL 03 Hr3=0. 04| OUT.SCAL npm[12] 13 06| JOuT |
100 IN_H=0. 100 IN_H=0. 11 Kp=1.2 | T
111M_L=0. o T 111_L=0. o T 2 SP=0. —
12 PYy=0. — 12 PYy=0. — 13 SP.ext=0. 08| delta
14 QLT =0, —
15 P%.rng=1010,

PucyHok 2.6 — Cesi3Hble napamempsb|

AHarnornyHasi cBsisb MapamMeTpoB (PYHKLMOHANbHbLIX GIIOKOB MO3BOSSIET BLINOSIHUTE ABTOMAaTUYECKOE
n3MeHeHuWe Noboro napaMeTpa HacTPOWKK (aBTOMOACTPONKA).
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2.4.1.1 UuBepcuA curHanos

PacLuvpeHuio pyHKLMOHaNbHBIX BO3MOXHOCTEN CMYXMUT €Lle 0Ha BO3MOXHOCTb - CUrHan Ha nobom Bxoae
npy Heo6XOAUMOCTH MOXHO UHBEPTUPOBATb.

Mcnonb3yeTcst TONbKO A5 AUCKPETHBIX CUTHANoB M 0603HaYaeT UsMeHeHne cocTosiHus (3ameHy 1 Ha 0 n 0
Ha 1) cm. puc. 2.4, 2.7.

B0O3MOXHOCTb MHBEPTUPOBaHUSI MO3BONSET YNpaBfsaTb WHBEPTWPOBAHHBIM CUrHamoM, 3anyckatb Wnu
cbpacbiBaTh TaliMep He NepeaHUM, a 3agHUM PpPOHTOM curHana u T. A.

2.4.2 MNpaBuna KOHUrypupoBaHus

BO3MOXHOCTW KOHUIYPUPOBaHNS He 3aBUCAT OT DyHKLMOHanNbHoro 6noka 1 onpegenstoTcs cnegyowmmm
npasunamu (puc. 2.7):

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

 Jllobor ANCKpeTHbIN BxoA4 (PYHKLMOHAMLHOro 6noka MOXHO WMHBEpPTMpOBaTh (B MCXOOQHOM COCTOSIHUM
NHBEpPCUSA OTCYTCTBYET).

* K niobomy Bxogy nto6oro pyHKUMOHaNbHOro 6510ka MOXHO MOAKIOYNTEL CrelnanbHbln PYHKLUMOHaNbHbIV
610K, KOTOpbIN 3a4aeT CUrHan B BUAeE 3Ha4YeHUst (KOHCTaHTbl Uin koadduumeHTa).

* Bbixoabl hyHKLMOHanNbHOro 6rnoka MoryT octaBaTbCA CBOOOAHLIMU (HENOAKMIOYEHHBIMMN).

Ha puc. 2.7 npegcrtasneH npumep KOHUrypupoBaHus.

- + -

o o 00109

o1 doT It 0 o o N T
*diNg, 02 2r o) Ly N dINT & dINZ & dING =

01 nlMP=1.
02 tFLT=0000:00.1

Eﬂ

"IN 03
DOT{D9 10
= (09)
s R P

01 nikP=2.

02 tFLT=0:00:00.1 'dIN% oz
vl d=Top of [MATR=000A0.D 15y ) gouT vl
dSET(83) 4 *dRiST, 02 02| T DOT(D9)

0145ET=1. o1 o AINE 0 01 nOLIT=3,
i =

+
+
+

02 tFLT=0000:00.1

PucyHok 2.7 - lpumep KoHgbuaypuposaHusi

EovHas cuctema ycnoBHbIX 0603Ha4yeHWA yHKUMOHANbHbIX OfOKOB: UX MOPAAKOBbIX HOMEPOB B
nporpamme nonb3oBaTtens, obo3HaveHve Tuna (dyHkumm 6roka) n GubnuoTeyHbI Homep 6oka, a Takke 3HavyeHve
moandukaTopa pasmepa (KonuyecTsa BXOAOB) NpMBOAUTCS B pasaene 2.3.1.

Ha puc. 2.7 npeacraeneHbl pasnuyHble NpUMepb! Y BapuaHTbl KOHUIYpUpOBaHUS:

1) nokasaHa cBsi3b (yHKUMOHanNbHOro 6noka MHoroBxogoBoro «WM»  5-MULTI_AND(20)-03 wu
dyHKuMoHanbHoro 6roka pauckpetHoro Bxoga 01-DIN(06). Ona o6pasoBaHWs [aHHOM CBA3W, Ha YPOBHE
KoHGurypaumm, Bxog 01 dyHkumoHanbHoro ©6noka 5-MULTI_AND(20)-03 nogkntovaetca k Bbixogy 01
dyHkumnoHanbHoro 6rioka 01-DIN(06).

2) nokasaH BapwaHT KOHurypaumu, npu KOTOPOW ABaA BHELUHWX BXOAHbIX OMCKPETHbIX CUrHama v OAuH
KoapdbnLUmMeHT (B AaHHOM cryyae poslb koadduumeHTa BbINOMHAET norvyeckas nepemeHHasl, yCTaHOBIEeHHasi
dyHKUMOoHanbHbIM 6rokoM 4-dSET(83) obpabaTtbiBatoTcs yHKUMOHANbHLIM 6rT0KOM MHOTOBXOAOBOIO NOMMYeCKOro
«U» 5-MULTI_AND(20)-03 B cOOTBETCTBMM C 3aBUCUMOCTbIO:

dOT = dIN1 & dIN2 & dIN3.

roe: dOT - pesynbtaTt 06paboTku, dIN1, dIN2 - guckpeTHble curHanbl, NocTynawLwme Ha Bxoa KoHTponnepa, dIN3 -
ko3 pmumneHT, NnpuHMMatowmii 3Havermsa 0 unn 1 n yctaHaBnvMBaembli ONepaTopoM Bpy4Hyto. [nsg noaxnoyeHns K
OVCKPeTHbIM BXO4aM KOHTponnepa MCrosb3yloTcs (yHKUMOHanbHble GrnokM BBoAa AMCKPeTHbIX curHanos 01-
DIN(06) n 02-DIN(06). Bxogbl 01 n 02 dyHKumMoHanbHoro 6noka MHorosxogosoro M 5-MULTI_AND(20)-03
nogkntoyatoTcs k Bbixogy 01 6noka 01-DIN(06) u Bbixogy 01 dyHkumoHansHoro 6noka 02-DIN(06), a Bxon 03
dyHKumMoHanbHoro 6noka mHoroexogosoro W 5-MULTI_AND(20)-03 nogkntovaetca k 6noky 4-dSET(83) ans
3aaHuns Norm4eckon nepemMeHHom.

3) BbixogHon curHan dyHKumMoHanbHoro 6roka mHoroexogoeoro M 5-MULTI_AND(20)-03 nogaetcs Ha 1-i
OUCKPETHBINA BbIXOA KOHTponnepa, Ans yero Ha Bxog 01 6noka guckpetHoro Bbixoga 9-DOT(09) nogkntoveH 01
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BbIxog 6roka MHoroBxogoBoro M 5-MULTI_AND(20)-03. CurHan Ha Bxoge 01 dyHKUMOHaNbHOro 6roka
auckpeTHoro Bbixoga 9-DOT(09) unsepTupyeTcs.

4) Ha puc.2.7 nokasaHa MHBEPCUS BXOAOB criefytLmx OyHKUNOHaNbHbIX Gr10KOB:
Bxog 02 n 03 6noka 5-MULTI_AND(20)-03, Bxoag 02 6noka 6-TIMER(38), Bxoa 02 6noka 7-OR(21), Bxoa
01 6noka 9-DOT(09).

2.5 CurHanbl u napameTpbl
2.5.1 Tunbl curHanos, NnapamMeTpoB U TUMNbI AaHHbIX

HecmoTps Ha TO, YTO BXOAHbIE W BbIXOAHbIE CUrHAasMbl KOHTponnepa MoryT 6biTb TONbKO ABYX BMAOB -
aHanorosble N AUCKPeTHble, PYHKUMOHaMbHbIe BNoKN paccymTaHbl Ha 06paboTKy curHanos, Mmetowme Gonbline
pa3Hoobpasusi.

Hanuune 6onee pasHoobpasHbIX CUrHaNoOB CBA3aHO C AByMSA obctoATenscTtBamun. Bo-nepsbix, B cocTase
6ubnunoTekn ectb PyHKUMOHanNbHbIE 60KN, CBSA3AHHbIE C OTCYETOM peanbHOro BPpEMEHW (TanMepbl, NporpaMMHble
3a4aTyMKkM M T. M.) U CO CHETOM 4mcna cobbiTuin (cyeTumkn). Bo-BTOpbIX, Kak ykasbiBanock B n. 2.3.1, napameTpbl
HaCTPOVKN (PyHKLMOHanbHbIX 61OKOB 3a4al0TCHA C MOMOLLIbIO CUFHAMNOB Ha ero HaCTPOEeYHbIX BXOAax, a napaMeTpoB
HaCTPOWKN C TOYKM 3peHns ux chopmaTa umetot 6onbluoe pasHoobpasue.

B 1abn. 2.1 npeacraBneH NomnHel NnepeyveHb curHanos, obpabaTtbiBaeMbIxX PyHKLMOHANbHbIMK Griokamu. B
CBSI3W C TeM, 4YTO napameTpbl HacTPOWKM MOryT 3adaBaTbCA aHarorMyHbIMW CUrHanmamu, MOCTyMmalWMMU Ha
HacTpoeyHble BXOAbl (PYHKUMOHamnbHbIX 6rokoB, B Tabnvue He [enaeTcs pasnuMuus Mexay curHanamm u
napaMmeTpamu HacTporku. B Tabn. 2.1 npuBegeH MakcumanbHbIi Quana3oH U3MEHEHUSA CUrHanoB. B KOHKpeTHOM
PyHKLMOHaNbHOM Goke 3TOT AnanasoH MOXeT ObiTb OrpaHUYeH.

Hanpumep, BbIXOAHOW curHan YHKLUMOHaNbLHOro 6noka perynmpoBaHUSA OrpaHuMYeH YCTaHOBMEHHbLIMU
YPOBHAMW BCTPOEHHOIO OrpaHW4MTens Wiau, Hanpumep, YMCINOBOW CUrHar, XapakTepu3ylolwuii HOMep TeKyLiero
y4yacTka nporpammbl, OrpaHnyeH napameTpoM dyHKUMoHaneHoOro 6rmoka MporpaMMHOro 3agaTtyuka, 3ajaroLLero
KONMYEeCTBO Yy4acTKOB, 1 T. M.

MepeyeHb curHanos, obpabaTtbiBaeMbix PYHKLMOHAMBHBEIMKU BriokaMm, BKIOYAET criedytolmne TUnbl:

* aHanoroBbIV (M3MepseMble NapameTpbl, 3Ha4YEHNE aHanoroBbIX BXOA0B-BbIXOAOB, TEXHUYECKNe
eauHWLbI, KO3 MULMEHT, CKOPOCTb N3MEHEHNS NapaMeTpa U T.n.);

* OUCKPETHbINA, UMMNYIbCHBIN;

* YUCNOBOW;

* BpeMeHHOW (ycTaBka BpeMeHU, ANUTENbHOCTb MMMYNbCa).

B koHTponnepe MUK-50 Bce onucaHHoOe Bbile MHOroobpasue TUMOB CUIHaNoB U NapaMeTpoB HACTPOWKA
ob6cnyxuBaeTcs oOLLENPUHATEIM HABOPOM TUMOB AaHHbIX.

Mpu atom obecnedmBaeTcs NpocTon MHTepdenc ¢ 6azamu AaHHbLIX OPYTMX A3bIKOB MPOrpamMmMMpPOBaHNS,
YTO CMOCOGCTBYET YHUMUMKAUUM W pPas3BUTUIO MporpaMmHoro obecneyeHus koHTponnepa. B Tabnuue 2.1
npeacTaeneH Habop TMNOB AaHHbIX A3blKa, NCMONb3yeMbIX MPU peanu3auun MyHKUMOHanbHbIX 6roKoB.

Tabnuya 2.1 - Tunbl OaHHbIX

o KonuuectBO
" O6bemM 3aHuMMaemomn
HanmeHoBaHue Tuna [dnana3oH nsameHeHus — MCNOoNb3yeMbIX
perucTpoB
OunckpeTHOE 0 vnn 1 2 6anta 1 perncTp
Llenoe ctaHgapTHoe -32768 ... 32767 2 Ganta 1 perncTp
Llenoe anvHHoe -2147483648 ... 2147483647 4 Gavita 2 peructpa
BeLlecTBeHHOe -3,4x10 =% ... 3,4x10 7° 4 Gaiita 2 perucTtpa

* Mpumeyanune. [uanasoH M3MEHEHUst TUMOB AaHHbIX Ha NULEBON NaHEenu KOHTponnepa orpaHuyeH
COOTBETCTBEHHO Yncnamm ot —9999 no 9999.

CooTBeTCTBME TUMOB AaHHbIX, TUMOB CUTHANOB W MAapamMeTpoB HACTPOMKM (OYHKLUMOHAmNbHbIX OnokoB
npvBeneHo B Tabnuue 2.2.

Tabnuya 2.2 - Coomeemcmeue murnog 0aHHbIX, Munoe cu2Hasos U rnapamempos HacmpouKu
CurHanbl 1 napameTpbl HACTPOMKHU
(pyHKLMOHaNbHbIX 6J710KOB
1 AHanoroBbli (3mepsiemble napameTpbl, | % UNU TEXHUYECKME eaNHULbI BellecTBeHHbIN
3HayeHne aHanoroBbIX BXO40B-BbIXOO0B,
TeXHU4eckne eanHuLbl, KO3MMULNEHT,
CKOPOCTb U3MEHEHUSA NapameTpa v T.n.)

PasmepHoCTb Twvnbl AaHHbIX

2 [OWCKPETHbIN, UMNYIbCHBIN 0/1 Llenoe ctaHgapTHoe
3 Yucnosomn - Llenoe ctaHgapTHoe
4 BpeMeHHoW (BpeMsi, ANNTENBHOCTb yacbl, MUHYTbI, CEKYHAbI, AecsiTble Aonu cekyHa, | Llenoe gnuHHoe
umnyrnbca) ansa niamkaumm: 0 — 994 59m (0 — 3599999 —

ANs M3MEHEeHWs NapaMeTpoB Mo CeTn)*1
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*1. Hanpumep ecnu ecmb 3HayeHue spemeHu YY:MM:CC:[] (4ackli:MUHymbl:ceKyHObI:0ou ceKyHd), mo
3HavyeHue yesoeo 0nuHHoz2o X 6yde pasHo: X =[] + 10*CC + 600*MM + 36000*4Y.

Pa3mMepHOCTb aHanoroBbIX CUrHanoB W MapamMeTpoB, a TakkKe CKOPOCTU UX M3MEHEHUsI onpegensieTcs B
npouecce kanMbpoBKM KOHTporfepa n MoXeT BbITe 3agaHa NMGo B NpoLeHTax, NMMbo B TEXHUYECKUX eanHuLax.

Pa3mepHOCTb BpEMEHHbIX NapaMeTpPOB 3a4aeTcs AMana3oHOM BPEMEHW KOHKPETHOro (OYHKLMOHAMbHOIo
6noka (4acbl, MUHYTbI AN MUHYTbI, CEKYHbl COOTBETCTBEHHO).

B npouecce BbIMWACREHWA 3HAYEHUS CUFHANOB W MApamMeTpOB KOHTpOmnepa aBTOMAaTUYECKU
OrpaHN4YnBaloTCA AMaNa3oHOM U3MEHEHWST COOTBETCTBYHOLLUX TUMOB AaHHbIX.

ﬂpm KOHTpO/ie aHanoroBbiX CUrHanoB B TexXHUYEeCKUX eaunHuuax Ha LI,VId)pOBbIX nHOnKaTopax
paspeluatoLas cnocobHocTb uHankauum He npesbiwaeTt 0.001 eamHuy (nu 0.01%).

AHanoroBble curHanbl OPMUPYIOTCA Ha BbIXoAe TakuMX (PyHKUMOHAanbHbIX GNOKOB, Kak perynsropbl,
CYMMaTopbl, 3a4aT4MKK, MHTErpaTopsbl 1 T. 4. K aHanoroebiM curHanam oTHOCATCH Takue napameTpbl HACTPOMKK, Kak
npegensl cpabaTbiBaHNa KOMnapaTopa, YPOBEHb OrpaHnyeHns 1 T. N. HecmMoTps Ha To, YTO Ha aHanorosbiX BXOAAX
M BbIxoJax KOHTponfepa curHan MeHsetcd B auanasoHe 0-100%, Ha Bbixoge GYHKUMOHaMbHbIX Gnokos
aHanoroBbI CUrHaM MOXeT M3MeHATbCS B Oonee LUMPOKOM Auanas3oHe — B AMana3oHe COOTBETCTBYHOLUMX TUMNOB
OaHHbIX. JTO MNO3BOMSAET, Hanpumep, CknagbiBaTb ABa 4ucna, Kaxgoe u3 kotopblx paBHo 90%, M Ha BbIxoae
cyMmaropa nofyyaTtb MpaBuibHbIN pesynbTat. Ecnu pesynbraTt Kakmx-nmbo BbIMMCNEHUW OKasbiBaeTcs Gorblue
YCT@HOBMNEHHOro TWNa AaHHbIX, TO CUrHan Ha Bbixode (YHKUMOHANbHOro 6roka orpaHnyYMBaeTcs 3HaYeHUAMU
COOTBETCTBYIOLLErO TMNa AaHHbIX.

BpeMeHHble cUrHanbl OPMUPYIOTCS Ha BbIXOA4e TalMepoB, NPOrpamMMHbIX 3a4aTyvKkoB, o4HOBUBpaTopoB
M T. N. dYHKUMOHanbHbIX 6nokoB. K BpeMeHHbIM curHamam OTHOCATCA Takue napamMeTpbl HaCTPOMKW, Kak
MOCTOSIHHbIE BPEMEHW, MPOTHKEHHOCTb yyacTka, BpeMsl BblAepXKn 1 T. N. B KOHTponepe npeaycMOTPeHbl YeTbipe
pasmMepHOCTM [ANS BPEMEHHbIX CUrHanoB: [AecATble [OONM CeKyHAd, CeKyHAbl, MWHYyTbl U 4ackl. KoHkpeTHas
pasMepHOCTb OnpeaenseTcs COOTBETCTBYIOLMM TUMOM (PyHKLMOHanbHoro 6noka (cm. Tabn. 2.2).

[ns BpeMeHHbIX CUrHanoB MUHMMAarbHbIV LWar N3MEHEHUS U YCTaHOBKW B AENCTBUTENLHOCTU peannayeTcs,
TONbKO €Crnun 3TOT wWwar 6onblue BpeMEHN LiMkna, C KOTopbIM paboTaeT KoOHTponnep.

Yucnosble curHanbl — 3TO CUrHanNbl Ha BbIXOAE CHETUYMKA Unu Apyrnx yHKUMOHanbHbIX 6nokax, pabota
KOTOPbIX CBA3aHa C 0TCYETOM COBbITMI. YMCMOBLIMM MOTYT BbiTb M NapaMeTpbl HACTPOWKW, HAaNMPUMep, YUCIIO MOXeET
3afaTb rPaHNYHOE 3HaYeHne cUrHana Ha BblBOAe CYeTUMKa, HOMep 3Tana, K KOTOPOMY AOIMKHa NepenTu nornyeckas
nporpamma u T. .

AuckpeTHble curHanbl 06blMHO o6pabaTbiBalTCs NOrMYeckMMu  yHKUMOHANbHbIMKM - Briokammn 1
PyHKUMOHaNbHbIMKW Griokamu, CBA3aHHBIMKM C MepeknioyeHneM curHanoB. OgHako AWCKPETHbIMU MOryT ObiTb 1
napameTpbl HacTpoviku. Hanpumep, AMCKpeTHble curHamnbl B pyHKUMOHanbHOM Onoke 3agaHus onpegensior,
[OIMKHa Ny BbINOMHATLCA CTaTUyeckas n AnHammnyeckas 6anaHcmMpoBka.

MacwTtabHbIM KoadduLmeHT — 3TO NapameTp HacTPOMKM paaa PyHKUMOHanNbHbIX 6nokos, rae Tpebyetca
macwtabupoBaHvne curHanos. Tak, 3TOT KO3IPUUMEHT Mcronb3yeTcs B (DyHKUMOHAMbHbLIX Oriokax aHanoroBoro
BBOAA W BblIBOAA, CyMMMPOBaHWA ¢ MacluTabnpoBaHnem v T. n. KoadduumeHT nponopumMoHanbHOCTM NCNOoMb3yeTcs
B OCHOBHOM B (pyHKLMOHanbHbIX 6rokax perynuposaHus.

CKOpOCTb M3MEHEHWs1 aHanoroBbIX CUrHanoB — 3TO NapameTp HAaCTPOMKM 3afaloLumin, Hanpumep,
CKOPOCTb M3MEHEHUs Mpu  AnHamuyeckon GamaHcMpoBKe WM 3afalowWwer  OrpaHuyeHus  CKOpocTM B
DyHKLMOHaNbHOM GoKe OrpaHnYeHns CKOpPoCTU.

AnuTenbHOCTb MMNyNbca — 3TO NapameTp HACTPOWKN (PyHKLMOHanNbHOro 6roka MMNynbCHOro BbiBOAA.
OTOT napameTp 3agaeT MVHUMAarbHYK ANWMTENbHOCTb WMMMYNbCa, (POPMMPYEMOro MMMYIbCHBIM PErynsTopoM.
[OnuTenbHOCTb MMMNyNbCa OTCUYNTLIBAETCH B AECATLIX AONAX CEKYHAbI.

TexHuveckne eaAnHULbI — 3TO NapameTpbl HACTPOWKM PYHKLMOHAmNbHbBIX BI0KOB ONEpaTyBHOIO KOHTPOSS.
C nomoLblo 3TMX NapameTpoB 3afdaeTcs copmaTt yucna, B KOTOPOM KOHTPONMpyeMble mapameTpbl (Harnpumep,
napameTp, 3ajaHue, paccornacoBaHue v T. A.) BbIBOAATCA HAa UHANKATOPbI NNLIEBOV NaHenw.

2.5.2 B3auMHOe cCOOTBETCTBME CUTHANOB U NapamMeTpoB

Mpu KOHUryprpoBaHUM OYHKUMOHANbHBIX OITOKOB Pa3HOTUMHOCTbL CUrHaNoOB Ha COEAUHSIEMbIX BXOAax He
ABMAETCA NPenAaTCTBUEM ANA X COeANHEHNS. EAMHCTBEHHO, YTO HEOBXOAMMO NPY 3TOM y4MTbIBaTb - 3TO B3aUMHOEe
COOTBETCTBME AManasoHa NU3MEHEHNsI PasfuYHbIX CUrHaIOoB.

Hanpumep, ecnv BpemMeHHOW BbIXOA TalMepa CBsi3aTb C aHanoroBblM BXOAOM CyMMaTopa, TO 3HavyeHue Ha
BX0o4e cymmartopa OyaeT onpenensiteCs cornacHo cootHowenuto: X = 10*T.

B3anMHOe COOTHOLLEHVME WMeeTCsi He TOMNbKO MeEXAY HenpepbiBHbIMW CUrHaNamu, HO u  Mexay
HenpepbIBHLIMW CUrHaNamu, C OOHOW CTOPOHbI, U AUCKPETHbIMU C Apyrol. Ecnu, Hanpumep, BXoa cymmaTopa
CBSi3aTb C BbIXOAOM NOrM4eckoro yHKuMoHansHoro 6rnoka, To Npu U3MeHeHWM curHana Ha BbiXOA4e NnocrnegHero ¢
HyNs Ha eQUHULY curHan Ha Bxofde cymmaropa OGyaeTt AUCKpeTHO nameHaTbes ¢ 0 Ha 1 (eanHuy umm %).

B3aumHOe COOTBETCTBME pa3nNMyHbIX CWUrHamoOB Ha BbIxo4ax W Bxodax GYHKLMOHAamNbHbIX GrokoB
npveeaeHo B Tabn. 2.3.

Tabnuya 2.3 - BzaumHoe coomeemcmeaue Cu2Hano8

CurHan Ha Bxoge CurHan Ha Bbixoge 6510Ka (MLCTOUYHMUK)
6rnoka (npuemMHuK) AHanoroBbin, X,% BpemeHHon, T Yucnosom, N AunckpeTHbin, D
AnanoroBbin, X,% X=X X =10*T X=N X=0,npuD=0
X=1,npmuD =1
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[MpodomkeHue mabnuyel 2.3 - BsaumHoe coomeemcmeue cusHanos

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,npuD=0
N=1,npmD=1
[OuckpeTHbIn, D D=1, npnX>0 D =1 npu ntobom T D=1,npuN>0 D=D
D=0,npn X<0 D=0,npnN<0

2.6 NMopsgok o6cnyxmBaHua PyHKLNOHalNbHbIX ONOKOB
2.6.1 UuknnyHocTb paboThl

Lnknorpamma paboTbl KOHTpoOnnepa npeacTaBrieHa Ha pucyHke 2.8. Bpemsi uukna  BbINOMHEHUs!
nporpammbl  Monb3oBatens dwukcupoBaHo u coctaendeTr 0.1 cekyHabl. BHauvane obcnyxuBaetcs nepBbiv
PYHKUMOHanbHbIA 60K, 3aTEM BTOPOM U T.4. Noka He byaeT ob6cnyxeH nocneaHunii yHKUMoHanbHbln 6nok. Korga
BPeEMsi B Mpefernax YCTaHOBJIEHHOrO BPEMEHM LMKIa UCTeyeT, nporpamma BHOBb NeperaeT K 0OCny>XuBaHWUio
nepBoro MyHKUMOHanbLHOro 6roka.

CeaHc ceTeBoro obmeHa C BEPXHUM YPOBHEM YCIOBHO MOKa3aH B UMKIe KOoHTponnepa. Ha camom pene
ceTeBoW 0OMEH HOCUT CnyYanHbIA XapakTep MO OTHOLIEHWIO K LIMKIY KOHTponepa.

& %

1. CuntbiBaHWE
BXCAHBIX N epemMeHHbIX
¥
2. BeinonHeHne ogHoro
npoxoAa nporpamm
v
3. YctaHoBKa
BbXOAHBLIX NEpemMeHHbIX
¥
4. CeTeBoii 0BMeH
€ BEPXHWM YPOBHEM

PucyHok 2.8 - Ljuknoepamma pabomsi KoHmporsnepa

O6uwee Bpems, 3aTpaumBaemMoe Ha oObCnyxmBaHue QYHKUMOHamNbHbIX GnokoB Tes M MHTEPKENCHOro
kaHana Tun, OMKHO BbITb MeHbLUE BpemMeHu umkna, pasHoro 0.1 cek:

Tos + Tun < 0,1 cek
2.6.2 3apepxka ob6cnyxuBaHusa (PyHKUMOHaNbHbIX 6510KOB

B kaxgom uukne yHKUMOHanbHbIA 6ok nomnyyaeT Ha CBOW BXOAbl CUrHarmbl, BbIYUCIMEHHbIE B
npegbiayeMm Lukne yHKUMoHaneHelMu 6rnokamu, K KOTOpbIM AaHHbIA (OYHKLMOHANbHBLIN OGroK MOAKMOYEH MO
KOHUrypaumm.

LimknnyHocTe obCcnyxmBaHna yHKLUMOHaNbHbLIX GNOKOB MpUBOOAUT K TOMY, YTO 3adepxka B 0OpaboTtke
CUrHanoB 3aBMCUT OT MOPSAAKA NPOrPaMMUPOBAHNST COeAMHEHHbIX MexXay cob6on hyHKUMOHamNbHbIX GITOKOB.

Moatomy, Hanpumep, B cxeme puc. 4.2a obwas 3agepxka obpaboTku COCTaBnseT OAMH LUK, a B CXxeMe
puc. 2.96 — gBa umkna.

OT0 06CTOATENBCTBO CNEAYET yUUTbIBAThL MPU NPOrpaMMmUpoBaHMn OyHKLMOHAMNbHbIX G10KOB.

O6wan pekomeHAauusi: ANS MUHMMU3aLMW 3a4EpPXKW XenaTenbHO, 4YTOoObl (DYHKUMOHAmMbHbIN GokK-
WCTOYHMK MMEN MEHbLUUA HOMEP, YeM (DYHKLMOHAaNbHbIA OfOK-MPUEMHUK (BENWYMHA STOW pasHUUbl 3HAYeHUs He
umeer).

Bix Bhix
Func_Block {xx) 04 Func_Block (xx) 15

NP1 |01 01 OUT  IME1 01 1] ouUT

a)Homep BNoKa-MCTOYHWKE MeHbLWE HoMepa GRoKa-NMprerHKMKE, 3a4epHHKa - O4MH LWk

Bx B

Func_Block (xx) 04 Func_Block (xx) 15

NP1 101 o1ouT|  [INFP1]01 01 ouT

6} Homep Bnoka-vcToqHkka Bonblle Homepa Bnoka-npremMHWia, safepika - Asa Lvkna

PucyHok 2.9 - 3adepxka obcryxueaHusi
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3 CeTeBas apxuTekTypa

3.1 ObLwee onncaHue ceTu

KoHntponnep MUK-50 nmeeT wmHTepdencHbIN KaHan nocrnegoBaTernibHoOW CBA3WM, C MOMOLLbI KOTOPOro
KOHTpOnnepbl MOryT 06beAVHATLCS B NOKaNbHYO UK pacnpedeneHHyro ynpaensioLyto ceTb. B ceTn KoHTponnepsl
MoryT obmMeHuBaTbCA MHPOPMaLMEN, Kak C KOMMbIOTEPOM, Tak U Mexay cobon.

®usmyeckas opraHu3sauunsa ceTv NnpeacTasneHa B pasgene 3.2.

Jlornyeckas opraHunsaums ceTu npeacTaeneHa B pasgene 3.3 1 MMeeT criegyloLlme BO3MOXHOCTU CETEBOIO
obmMeHa nHdopmaumen:

1) o6bMeH nHopmaLmen mexay KOHTpornepaMm (KOMNbITEP ABNSETCA AMCNETYEPOM CETEBOro obMeHa),

2) o6bmMeH uHdopMaumen Mexay KOHTponnepamu n KOMNbITEPOM,

3) koMBOUHMpOBaHHasA opraHmn3auusa obmeHa, obbeauHALWAas BCce NpeMMyLLecTsa ABYX NepBbiX cnocoboB
ceTeBoro obmeHa.

3.2 dusnyeckan opraHmsauusa ceTu

KoHTponnepbl B ceTn CBA3bIBaOTCA APYr C APYroM C MOMOLLbIO BUTOW Napbl MpoBOAOB. [nnHa nuHumM ceasun
moxeT pocturate 1200 M (Ha OQHOM CEerMeHTe ceTu) B 3aBUCUMOCTM OT YCTaHOBIIEHHOW CKOPOCTW Mepefayuu
OaHHbIX. [ns yBenuueHus ANWHbI NIMHUKM CBSI3W, @ TaKKe KONWYEeCTBa CErMEHTOB MCMOMb3YylT MarncrparnbHble
ycunuTenwu.

CeTb MeeT MHOroTO4EYHY0 KOHUIypaumio 1 LWWMHHYKO TOMNOMOrMo. [Ans NoCcTpOEHUs CeTU KOHTPOMMEpOB
(no 31), npegHasHayeHHbIX Ans obOMeHa WHGOPMauMen C KOMMbIOTEPOM, HeobXxoauMO [OMNOMHMTENbHOE
YCTPOWCTBO, KOTOPOE MCMOonb3yeTcs Ansa npeobpasoBanus uHtepdgencos USB B RS-485 - BIMA-52 (RS-232 B RS-
485 - BlNU-485, Ethernet B RS485 — SDS-485).

Ecnu koHTponepbl pasmeLyaioTcs Heganeko Apyr oT gpyra (Hanpumep, B npeaenax O4HOro nomeLleHus),
3KpaHMpoBaTb NpoBoaa He TpebyeTcs. Mpu 3HaUMUTENBHBIX PACCTOSAHUAX MEXAY KOHTPOMMepaMm 1 Hanuuum nomex
Ha NMHMM NPeanoYTUTENBHO UCMOSb30BaTh 3KPAHNMPOBAHHYIO BUTYIO Napy.

K nHTepdecHbIM BXO4aM KOHTPOMMEPOB, PacrofoXEHHbIM B KPaWHUX TOYKaX COEAMHUTENBbHOW NUHMMU,
Heo6XoAMMO MOAKMIYMTE [ABa TepMUHarbHbIX pe3uctopa conpotueneHnem 120 Om (R1 u R2). lMopgkntoyeHue
pesuctopoB k koHTpornnepam Ne 01-30 He TpebGyetcsa. [lloaknioyeHne TepmuHanbHbIX Pe3nMcTopoB B Oroke
npeobpasoBanns nHTepgericos bIMN-52 (BIMN-485, SDS-485) — cm. pykoBoacTBe No akcnnyataumm Ha Brn-52
(BrNMN-485, SDS-485). MoakntoueHne TepMnHanbHNX pe3ncTopoB B koHTponnepax MUK-50 - cm. pucyHok 3.1.

CTpyKTypHasi cxema noAKIoYeHNs MHTepdencHbIX Lienei nokasaHa Ha puc. 3.1.

Brn-4ss | OnuHa nMHWK ceasn go 1200 M N

I—'% :ﬂ RS—485\ ’—‘.ZIIIZIIZIIZIIZIIZ—\ =

RGMND J i Lo

N\ A B Av B- A B A+ B Av B-
“I'Ilf;oﬁp;osaranb 01 02 03 yc-rp':o?ﬁi'ra 30 31
R&Z%q;ﬂ;—‘:l-ssa e MUKE2H MUK-52H MUK52H MUK-52H

* [InuHa omeemernieHuli om UHUU 853U Lo (npu yka3aHHOM criocobe rnodkoYeHusi) 0omkHa bbimb HaumMeHbwed.

PucyHrok 3.1 - CmpykmypHasi cxema rnookmo4eHus1 uHmepgelicHbix yenel

3.3 Jlornyeckas opraHusaumsa ceTm
3.3.1 CeTeBas agpecauusi KOHTPONJIepoB

Kaxgomy koHTponnepy MUK-50, nogknto4eHHOMY K CeTU, NMPUCBanBaeTCs YHUKarbHbIA NIOMMYECKUMIn HOMEp
- ceTeBON agpec unm Homep npubopa B ceTu. JTOT HOMEpP yCTaHaBMMBAaETCs B MpoLecce NporpaMMUPOBaHUS Ha
YpOBHe KOHdUrypaumm B npoLeaype «CUCTeMHble napamMeTpbl» (CM. pasgen 5).

Mopsifok ceTeBbIX afpecoB B CETU HUKaK He CBSA3aH C (PU3NYECKMM NOPSAKOM BKIMHOYEHUS KOHTPOMMEPOB.
CeTeBble agpeca MOryT ycTaHaBNMBaTbLCS B NoOoW nocnegoBaTenbHOCTY UM UMETb NPOMYCKW.

Mpu ycTaHoBKe ceTeBbIX aApecoB JOMKHbI BbINOMHATLCS Crneaylowme npasuna:

* 3HaYeHne CeTeBOoro agpeca ycraHasnuaaeTtcs B npegenax 0-255;

* KOHTPOJJep, KOTOPLIA y4acTByeT B OOMeHe, He OOIMKeH MMeTb ceTeBow aapec, paeHbii 0. Mpu N=0
KOHTpOMnep NporpaMMHO OTKITIOYEH OT CETU, U He pearupyeT HU Ha Kakue 3anpochkl BHELUHUX aBOHEHTOB, HO Mpwu
3TOM LIENOCTHOCTb CETU COXpaHAeTCs;

* MaKkcMMarbHOE YMCIO KOHTPONnepoB, 06beanHAEMbIX OOHUM CErMEHTOM CeTW, He AOSIKHO NpeBbiwaTh
31. MNpu ncnonb3oBaHUM MarncTparnbHbIX YCUIUTENEN KONMYECTBO KOHTPONNEPOB He AOMKHO npesbiwaTth 250;

* B O4HOW CeTU He AOIMKHO ObITb ABYX UK Bonee KOHTPONIEPOB, UMEILLMX OAMHAKOBLIA CeTEBOM aapec.
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3.3.2 BoamoxxHOCTM 06MeHa uHdopMaLmen Mexay KOHTpornepamm

ObmeH nHpopmMaumer Mexay KOHTPOonfepaMu OCYLLECTBNSAETCA Ha YPOBHE BbIXOAOB W/MNu napameTpoB
bYHKLMOHamNbHbIX 6r10KOB.

WHunumanusaumio obmeHa nHdopmaumen mexay KoHTpornnepaMmu nponsBoavT MacTep-yCTPOWCTBO cCeTu —
KOMMNbIOTEP MNW OPYron KOHTPONnep, nocbinas B CeTb CreuuanbHylo LUMPOKOBELLATENbHY0 KOMaHAy O Havane
ceteBoro obmeHa. Komnblotep (Mnu Opyrow KOHTponnep), SABMASSCb AMCNEeT4epoM ceTeBoro obmeHa, npoBoauT
CMHXPOHM3ALUMI0O W KOHTponb Hag obmeHom no cetn. KoHTpomnep (gucnetyep ceTeBoro obmeHa) AOSKeH
ucnonb3oBaTb PyHKUMOHanbHbIN 6ok LAN_SV(1).

dunanyeckasn opraHmsaums ceTv npeacrasneHa B pasgene 3.2.
Mpu cBA3K pyHKUMOHanNbHBIX 6rIOKOB Yepes ceTb NMeeTCs psf 0COBEHHOCTEN:

* HenocpeacteseHHO cBA3bIBaTb (PyHKUMOHAmNbHblE 6MOKM 4Yepe3 ceTb Henb3d - ANA Takow CBA3U
UCMNOnb3yHTCS ABa crneumanbHbiX yHKUMOHanbHbIX 6noka: 6rok mHtepdericHoro BoiBoga LAN_OUT(04) n 6ok
uHTepdgericHoro BBoaa LAN_IN(03).

* Ecnn BbIxogHble curHanbl Kakmx-nnbo yHKUMOHanNbHbIX GNOKOB AOMKHbI MepefaBaTbCA B Apyrue
KOHTPONNEpbl, COOTBETCTBYKLIME  BbIXOAbl  (PYHKUMOHanbHbIX  ONOKOB MO cTaHOapTHOWM  npoueaype
KOHbMryprpoBaHusa NogknoYaoTes K Bxoaam yHkumoHansHoro 6noka nHtepdencHoro seisoga LAN_OUT(04).

* Ecnn kakve-nmbo yHKUMOHanbHbIE GNOKWM OQHOro KOHTpOMnepa AOfKHbl MPUHMMaTb CurHanbl OT
OpYroro KOHTponnepa, X BXOAbl MO CTaH4APTHON KOH(bUrypauum coeguHsaTesa ¢ BbIxogamu 6noka nHTepdencHoro
BBoda LAN_IN(03).

* OavH dyHKUMoHanbHbIM 6nok nHtepdercHoro Beoga LAN_IN(03) opraHm3yeT cBsid3b TOMbKO C OAHUM
dyHKUMOHanNbHbIM  6nokom uHTepdencHoro BbiBoga LAN_OUT(04) ppyroro koHTponnepa. Ecnu  pgaHHoMy
KOHTpONnnepy HeobXxoAMMO CBSi3aTbCsl C HECKONIbKMMU KOHTponnepamu, B HeM HeobxoouMmo 3anporpammupoBaTh
HEeCKOINbKO (hyHKUMOHanbHbIX 6riokoB MHTepdericHoro BBoga LAN_IN(03).

* B dyHkumoHanbsHom 6Gnoke wuHTepdericHoro Beoga LAN_IN(03) yctaHaBnvMBaeTcs ceTeBoW agpec
KOHTpOnnepa-ucToYHmKa, T.e. TOro KOHTPOMnnIepa, oT KOToporo ByAyT NOnyyYeHbl AaHHbIE.

« B Kkaxgom KOHTponnmepe MOXeT ycTaHaBnuBaTbCA noboe ymcno dyHKUMOHanbHbIX 6nokoB
UHTEepdencHoro BBoAa-BbiBoAa. Kaxabii KOHTponnep MOXeT nepegaBaTb B CETb MPOWU3BOSBLHOE KOMMYECTBO
CUrHanoB.

B kauecTBe npumMepa Ha puc. 3.2 nokasaHa CBA3b ABYX KOHTPONNEpoB, UMetoLLmx ceTeBble agpeca 05 n 11.

Mpu gaHHOM KOHUrypaunm:
1) Bxog 01 6noka aHanoroBsoro Bbixoga 5-A0T(08) koHTponnepa Ne1 yepes ceTb Noakmno4veH Kk Boixoay 01
6roka cymmupoBanus 01-SUMM(13)-02 koHTponnepa Ne2.

2) Bxog 01 6noka nornyeckoro UMM 6-OR(21) koHTponnepa Ne1 yepes ceTb nogkmntoyveH K Bbixogy 01
6noka noruyveckoro N 2-AND(19) koHTponnepa Ne2.

Bonee nogpobHo 6ubnuoTteka n onncaHwe yHKUMOHaNbHbIX 610KOB, B TOM Yucne 6110KoB MHTepdencHoro
BoiBoga LAN_OUT(04) n uHTepdericHoro BBoga LAN_IN(03) npeacraBneHbl B pykoBOACTBE MO 3KCMyatauuu
MPMK.421457.005 PO2.

Kontponnep He2 Konutponnep He

Ceteroii agpec He2 "\ Cetegoil agpec Hol
- Kontponep
HCTOYHHEK N LAN_IN{03) 4
___________________ | .

_________________ 01 dLAN.Diz=0.  [01] dLan
. \ 02[OUT_1 P 01 oz o
PYHKUHOHANBHHA __| 02 nDEY=2. 03[00T_2
< . . - 04{OUT_3
ONOK HCTOYHHKA ["T3{os neLK=3. 0s[0UT_8
04 SP_1=0. 06[OUT_5 AIN1 01
ofjouT_g diNz 02
05 MER_1=0. oa{ouT_7
o 03[OUT_8
06 SP_2=0. 10 [o0T_3
07 MER_2=0, |11 [OUT_10
12(ouT_1
15[ OUT_12

PucyHok 3.2 - Cesizb 08yx KOHMPOIIepos Yepe3 hyHKUUOHaIbHbIe 6510KU UHMepgelicHo2o 88o0a-8bi1800a
3.3.3 Bo3amoxHOCTM 06MeHa uHcpopmaumen Mexay KOHTposiniepaMm U KOMNbIOTEPOM

NHuumanusaumio obmeHa MHopmaumein Mexay KOHTponsepamy npousBoauT MacTep-yCTPOWCTBO CETU -
KOMMbioTep. B ceTn BO3MOXHa CBSI3b Mexay NoGbIM KOHTPOIIEPOM U KOMMBIOTEPOM.
duanyeckasn opraHusaumsi ceTv npeacraeneHa B pasaene 3.2.

KomMnbioTep MOXeT B3aMMOAENCTBOBATL C KOHTPOMIEPOM Ha CREeAYIoLWNX YPOBHSAX:

- Ha YpPOBHE BXOA0B-BbIXOA0B (PyHKLMOHaNLHOro 65oka,

- Ha YpOBHe MporpaMMupyembliX PerncTpos — napameTpoB yHKUMOHaNbLHOro 6noka (cm. mogens 6noka
puc. 2.5).
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Mpn obmeHe nHdopmaumen ¢ dyHKUMOHanNbHbIM 6IOKOM yKasbiBaeTcs Homep 6roka, a npu obmeHe ¢
nporpaMMupyemblMyn permcTpamu - Homep perucTpa.

KomMnbioTep nocbinaeT KOHTPOMMepy 3anpoc Wnu KOMaHAdy W nomyvaeT OT KOHTporiepa COOTBETCTBEHHO
oTBeT unu nopTeepxaeHve (cm. puc. 3.3). 3anpoc nocbinaeTcs KOMNbIOTEPOM NpU HEOBXOOUMOCTM MONYy4UTb OT
KoHTponnepa (pyHKunoHanbHoOro 6roka) kaky-nmbo nHpopmauuio.

Janpoc
r 4 -
ﬁ —] e CTeeT
-  — -
1 1 KomasHpa
MogTeepgeHe
FoMNusoTep - FanTponnep

PucyHok 3.3 - Budbl coobujeHutll rpu ces3u ¢ KOMMbmepom

ﬂOJ'Iy‘-IMB 3anpocC, KOHTposiep rotoBuTt Tpe6yemyro MHOpMauMo U nepegaeTt ee KOMNbOTEPY B BUAe
otBeTa. KomaHaa nockbinaeTcst KOMNbLIOTEPOM MpuU HeobX0AMMOCTU N3MEHUTb napameTpbl HACTPOMKKN onoka.
ﬂOJ'Iy‘-IMB KOMaHAOy, KOHTpOonnep ee UcCnoJjiHAeT U nepenaeT KOMNbTepy noaTBepXKaeHue.

KomnbloTep npu o6meHe uHchopmMaumen ¢ KOHTponnepaMmm MMmeeT psa BO3MOXHOCTEN:

+ 3anpocuTb 3Ha4yeHne curHana Ha nbom Bbixoge nboro 6noka B N0OOM KOHTponnepe.

* 3anpocuTb 3HayYeHue nboro napameTpa HacTponkn ntoboro 6roka B NO6OM KOHTpOMNepe.

* VIameHuTb 3HaveHue nioboro napameTpa nbdoro 6noka B M0OOM KOHTponnepe.

+ OcyLecTBNATL MyCK/CTON MPOrpaMMHOro 3agaTtyuka.

+ 3anpocuTb Hanuume owmbok B Nbom KoHTponmnepe. lNpu paboTe c onepaTvBHbIMM MapameTpamu
KOMMNbIOTEP MOXET 3anpalumBaTb U U3MEHATb Te Xe napameTpbl, KoTopble HabnpaeT u n3MeHseT oneparop,
paboTas ¢ NMUEeBON NaHernblo KOHTponnepa (cm. rn. 4).

3.3.4 BO3MOXHOCTM KOMOMHMPOBAHHOW oOpraHuM3auum oob6MeHa UWHdopmauuen mexay
KOHTpOJINIepamMm U KOMNbLIOTEPOM

KomGuHnpoBaHHasa opraHmsauuss obmeHa oObeauHAET BCe MpeumyllecTBa ABYX MNeEpPBbIX CNOcob0B
ceTeBoro obmeHa:

1) obMeH nHopmaLuuern mexay KOHTpornnepamMmm (4epes KoMMnboTep),

2) 06MeH UHdOpMaUMEl MeXaY KOHTponnepamMmu 1 KOMNbTEPOM.

Nornueckas opraHu3auusi KOMOMHMPOBaHHOrO 06MeHa Mo CceTn MMeeT criedytoLine BO3MOXHOCTU:

1) npn obmeHe uHdoOpmMaumen Mexay KOHTponnepamu (KOMMbloTep SABNSETCA AUCMETYEPOM CeTeBOro
obMeHa), - KOHTponnepbl nepedawT MHPOPMALMIO MO CETU OT OAHOrO - APYroMy C MOMOLLbI0 (PYHKLMOHAIbHBLIX
6rokoB ceTeBoro obmeHa,

2) paHHas nepepaBaemas uHgopmaums (Mexay KOHTponnepamm) rno CeTu oKasblBaeTCs OOCTYNHON U
KOMMblOTEPY.

Taknm 06pa30M, KOM6I/IHMp0BaHHaF| opraHusauma obmeHa npeanocTtaBnAaAeT BO3MOXHOCTb cAenaTb
,D,OCTyI'IHOVI WHOpMaLMIo Npu ceaHce obmeHa MexXay KOHTponnepamn cpady HECKOJIbKUM aboHeHTam ceTu:
KOMNbOTEPY U OQHOMY UIN HECKOJIbKUM KOHTpoOnepam. UTo TeM cambiM COKpallaeT Bpems AoCcTyna K AaHHbIM U
nepuon obmeHa no ceTu.

3.4 KoMMyHUKaUMOHHbIe (hyHKLMN

CBA3b KOMMbIOTEPA C CETbI KOHTPOMINEPOB OpraHu3yeTcsl Ha Tpex YPOBHSX:  DU3NYECKOM,
MH(OPMALIMOHHOM M TPAHCMOPTHOM.

duanyecknin ypoBeHb NpeaHasHayeH Ans ANEeKTPUYEeCcKon CBA3N Mexay KOMMbIOTEPOM U KOHTponnepamu.
Ha dnsunyeckom ypoBHe ucnonbayetcs uHtepgenc RS-485. dusmyeckmii ypoBeHb opraHmsaumm cetn npeacrtaBneH
B pasgerne 3.2.

MHpopMaUMOHHbIA  ypOBEHb  NpUAAET  nepefaBaemMbiM  COOOLLEHMSIM  onpefeneHHbii  dopmat
nepegaBaeMoro Kagpa: Ha nepefaroLlet CTOpoHe JobaBnseT K cCoobLeHnsIM agpec yCTPOUCTBa, OyHKLMOHANbHbIN
Ko4 onepauun u O6anTbl KOHTPOSIbHOW CYMMbl, @ Ha MPUWEMHON CTOPOHE BbIAENSEeT OaHHble U KOHTponupyeTt
KOHTPOIBbHYI0 CyMMy coobLueHnsi. CMbicn coobLLeHMs Ha MHOpPMaLMOHHOM YPOBHE He pacluMdpoBbIBaETCS.

TpaHCNopTHLIN  ypoBEHb (QOPMUPYET CMbLICIIOBOE cofepXaHue coobleHnss npu  nepejadve u
pacwmndpoBbIBAaET CMbICIT 3TOr0 COOOLLEHNS NPU NpUemMe.
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WHTepdenc koHTponnepa npegHasHayeH A5 NporpaMMUMpPOBaHMS U KOHUrypupoBaHusa npubopa, Ans
MCMOMb30BaHUsl B KavyecTBe yAaneHHOro KOHTpornnepa npu paboTte B COBPEMEHHbIX CETSAX yrnpasneHus u cbopa
nHopMauum (npuema-nepenaym kKomana n gaHHsix), SCADA cuctemax u T.0.

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

Ons pa60TbI Heobxoanmo HaCTpOUTb KOMMYHUKAUNOHHbIE XapaKTePUCTUKN KOHTpONepa Takum 06pa30M,
4YTOObLI OHWM coBMaganu ¢ HacTponkamm obmMeHa faHHbIMMK KOMMbIOTEPA U OPYrMX KOHTPOSNEepoB. XapaKTepuCTUKM
ceTeBoro obmeHa HacTpanBakTCA Ha COOTBETCTBYIOLLEM YPOBHE KOHcburypaumm, cMm. pasgen 5.

Mpn obmeHe no uHTEepdencHOMy KaHany CBSA3W, €Cnn MPOUCXOAMUT nepedada AaHHbIX OT KOHTponnepa B
CeTb, Ha NULIEBOIN NaHenu KoOHTponnepa mvuraet nHgukaTop IHT.

$opmumpoBaHme obnacTu nporpaMmMUpyeMbIX perMcTpoB KOHTponnepa npeacraeneHo B pasgene 3.4.1.
KonnyectBo 3anpalumBaeMbiXx perMcTpoB He AOMMKHO npesbiwaTe 16. Ecnv B kagpe 3anpoca 3akasaHo
Oonee 16 pernctpos, koHTponnep MUK-50 B oTBeTe orpaHMyMBaET MX KONMYECTBO A0 NepBbIxX 16-TM perncTpos.

Mpn nporpaMMmnpoBaHMK C KOMMNbOTEPA HEOOXOAMMO KOHTPONMPOBATb AMana3oHbl U3MEHEHUS 3HAYEHUN
napameTpoB, yKka3aHHble B Tabnuuax 2.1-2.2.

Ona obGecneyeHnss MUHMManNbLHOrO BpemMeHW peakuun Ha 3anpoc oT 1K B KoHTponnepe cyuwecTtsyeT
napameTtp - «TarM-ayT Kagpa 3anpoca B CUCTEMHbIX TakTax koHTponnepa 1 Takt = 250 mkc». MuHMMansHO
BO3MOXHbIe TalM-ayTbl AMNA Pa3nNnMYHbIX CKOPOCTeN NnpmMBeAeHbl B Tabnuue 3.1:

Tabnuya 3.1 - Talim-aym kadpa 3anpoca

Bpems nepenaum Tanm-ayT,
CkopocTb, 6ut/c Kagpa 3anpoca, B CUCTEMHbIX TaKTax
MceK 1 TakT = 250 mMKC
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 COOTHOLLEHWEM
(roe: oaviH nepepaBaemebln 6ant = 1 ctapT 6uT+ 8 6UT + 1cTon 6uT = 10 BUT):

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

Ecnu HabniogatoTcs Yactele cbom npu nepepgade AOaHHbIX OT KOHTposnnepa, To Heobxoanmo YyBENUYNTD
3Ha4yeHune ero TaﬁM-ayTa, HO Npu 3TOM Yy4eCTb, 4YTO Heobxoanmo YBENMNYNTb BpEeMA NOBTOPHOro 3anpoca oT MK, T.k.
BCceraa BpemMd NoBTOPHOro 3anpoca AO0JTKHO ObITb Gonblue TaVIM-ayTa KOHTpOInepa.

3.4.1 ®opmupoBaHMe 06nacTu NporpamMmmMmmpyeMbix PermcTpoB

Ha pucyHke 3.4 npusedeH npumMep pacnpefeneHnss 6a3oBbIX aApecoB MNapamMeTpoB (OYHKLMOHaMNbHbIX
610KOB, YTO onpeaensieT cchOPMUPOBaHHYO 061acTb NPOrpaMMUPYEMbIX PETMCTPOB KOHTPOMNepa.

BazoBel agpec BnokaNe 01—

BazoBel agpec 6noka Ne 02—

Bazosel agpec Bnoka Ne 05 »

Bazosel agpec 6noka Ne 03 ——»

BazoBel agpec 6noka Ne 04 ——»

BazoBel agpec 6noka Ne 06 ——

PucyHok 3.4 — Npumep pacripedeneHusi ba3osbix adpecos napamempos
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dopMUpOBaHME PEMMCTPOB OCYLLECTBIISETCS B MPOLIECCE NPOrpaMMUPOBaHUS MyTEM NPUCBOEHUST KaXXO0MY
(byHKUMOHaNbHOMY GIOKY COOTBETCTBYIOLLEro 6asoBoro agpeca napaMeTpoB (CBOWMCTB) B PervcTpoBoi obnacTu.

MpucBoeHne Ga3oBoro agpeca napameTpoB Kaxaoro (yHKUMOHanbHOro 6roka npous3BoauTCA Ha 2-M
ypOBHE nporpaMmmupoBaHusa (cMm. pasgen 5). OAna kaxporo 6noka, HauyMHas C MepBoOro, ykasbiBaeTcs TOrMbKO
6a3oBbIN agpec nepBoro cBoncTBa (Ans 6nokoB 6e3 cBoWcTB 6a30Bble agpeca He BbIAENATCS), nocneayowme
CBOWICTBa BbIAENATCA aBTOMaTUYECKN, AN Kaxaoro criegytowlero 6rnoka 6a3oBbili agpec 3anvcbiBaeTcs C y4ETOM
yXe cyllecTByoLWwmx agpecos. Hanpumep: ans 1 6noka ¢ 4 ceonctsamu nepsbii agpec byaet 0, a onga cneayoLlero
agpec 6ynet 0+4, To ecTb ero cBovicTBa byayT 3aHMMaTb perucTpbl ¢ 4 no N.

OT0 noseonseT 3adumkcrposaTb CBOMCTBa OMOKOB B pernctposon obnactu, n nx agpecaums (npsmas) B
AanbHenwem He byaeT 3aBnCETb OT M3MEHEHMI CaMOIN NMPOorpamMmbl.

KocBeHHas apgpecauma (Homep 6noka — Homep napameTtpa vunvM HOMep Bbixoda) 3aBUCUT OT HOMepa,
KOTOPLIA NpucBamBaeTcst 610Ky B MpoLecce NporpaMmMUpOBaHNs, U3SMEHEHWE 3TOr0 HOMepa, HanpuMep, C Lenbto
W3MEHUTb MOPSAOK BbINOMHEHWUA (YHKUMOHarbHbLIX GrokoB, ByaeT TpeboBaTb U3MeHeHus HacTpolkn B SCADA-
cucTeme.

3.4.2 MODBUS npoTtokon

3.4.2.1 ®opmart 6aiTa, KOTOPbLIN NPUHMMAETCA U NepefaeTCA KOHTPONNnepamm creayroLmn:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) Mnagwwmin 61Ut nepegaeTca nepebIM.

Kapgp coobuieHns npotokona Modbus:

DATA
k x 8 BITS

DEVICE ADDRESS
8 BITS

FUNCTION CODE
8 BITS

CRC CHECK
16 BITS

Foe k<16 — konu4yecTBO 3anpaluMBaeMbiX pernctpoB. Ecnu B kagpe 3anpoca 3akasaHo 6onee 16
peructpos, koHTponnep MAK-50 B oTBeTe orpaHMuMBaeT Mx KONMYECTBO A0 NepBbixX 16-T perncTpos.

3.4.2.2 Device Address. Agpec ycTporcTBa

Appec koHTponnepa (slave-yctponctea) B cetu (1-255), no kotopomy obGpawiaetca SCADA cucrtema
(master-yctponcteo) co csoum 3anpocom. Koraa yganeHHbIi KOHTPONnep nockinaeT CBOW OTBET, OH pasMeliaeT
3TOT e (COOCTBEHHbIN) agpec B 3TOM none, 4Tobbl master-ycTponcTBo 3Hasno, kakoe slave-ycTporicTBO OTBeYaeT Ha
3anpoc.

3.4.2.3 Function Code. ®yHKUMOHaNbHbIA KOA onepauun

KoHTponnep MUK-50 nogaepxusaeT cneaytowme pyHkuumn npotokona Modbus RTU «Mukpon»:

Function DyHKUMUA MeTtop agpecauuu
03 YteHune pernctpa (o) (Ne+1) Henpsmas agpecauus
04 YteHune napameTpos (Ne+1) Henpsimas agpecauus
16 3anncb napaMeTpoB Henpsimas agpecauus
65 3anncb napamMeTpoB lMpsamas agpecauus
74 YTeHne napameTpoB MNpamaga agpecaums
80 VHunumanusaumsa obmeHa no cetu
81 OB6MeH no cetn

KoHntponnep MUK-50 nopgaepxmBaeT cneayowme dpyHkuumn npotokona Modbus RTU «Modicon»:

Function DyHKUMUA MeTop agpecauumu

03 UrteHwne 1 3anucb napameTpos (Ne+1)* Henpsimas agpecauus
YteHue pernctpos (Ne+200)**

16 3anncbk napameTpoB Henpsawas agpecauus
65 3anncek napameTpoB [Mpsamas agpecauus
74 YTeHne napameTpoB [Mpsamas agpecauus
80 VHuumanusauma obmeHa no cetu
81 O6MmeH no cetn

MoapoGHbIl hopMaT hyHKLMOHANBHBIX KOLOB onepaumu NpeacTaBneH B pasaene 3.4.4.

* [INsi YTeHWsI/3anncK 3HaveHWii napameTpoB BrokoB, HEO6XOAUMO UCTIONb30BaTL CreAyoLLY0 OPMYIy:
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MopsakoBbIM HoOMep 6noka*256+(1+((Homep napameTpa 6noka -1)*2))=PerucTtp 4yreHus/3anucu
CBOWCTB 6rnoka

Hanpumep, ecnn Heobxoanmo cuutaTb/3anncatb 3HadyeHne napameTtpa SP (Homep csonctBa 12) 6Gnoka
USER(63) ¢ nopsgkoBbiM HOMEPOM 2, TO Mo hopMmyrne:

2*256+(1+((12-1)*2))=535
** [INS YTEHWS 3Ha4YeHuii BbIXo4oB 6rokoB, HeO6X0AMMO UCNONb30BaTh CreayoLLyo hopMyny:
MopsapkoBbIN HOMep 6noka*256+(Homep Bbixoaa 6noka +200)=Pernctp YteHUs Bbixofa 6roka
Ecnu Bbixog 6noka — BeLECTBEHHbIN, TO 3TOT BbIXOA pe3epBupyeT 2-a perncrpa, pacCMoTpuMm npumep,

Heo6XoAMMO paccymTaTtb BCe PErmcTpbl ANs BbIXoAoB dyHKUMoHanbHoro 6noky AIN(05) ¢ nopsgkoBbiM HoOMepom 1,
TO no dopmyne:

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

1 - Bbixog OUT.SCAL — BeLLeCTBEHHbIN U pe3epBUpYyeT 2 perucTphbl.
3.4.2.4 CRC Check. None 3Ha4yeHWs1 KOHTPONbLHOW CYyMMbI

3HadeHne 3TOro nMomns - pesynbTaT KOHTPONS C MOMOLLBI0 LUMKIMyeckoro usbbiTouHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHua coobeHnsa (address, function code, data) nepepatowee YCTPOWCTBO
paccuutbiBaeT CRC ko 1 nomelyaeT ero B KoHel, coobuieHus. MNprnemHoe ycTponctBo paccumtbiBaeT CRC kof
NpuHSATOro coobLleHns n cpaBHuBaeT ero ¢ nepeaaHHeim CRC kogom. Ecnv CRC kof He coBnagaeT, 9To o3HayaeT
YTO UMEET MECTO KOMMYHUKaLMOHHasA olwnbka. YCTPOMNCTBO He BLIMOMNHAET AENCTBUMA U HE AaeT OTBET B Clyyae
o6HapyxeHuss CRC owmnbku.

MNocnepoBatensHocTb CRC pacyeToB:

. Barpyska CRC peructpa (16 6ut) egmHuuamum (FFFFh).

. Uckntovatowee UMM ¢ nepebivn 8 61T Gaiita coobLueHus n cogepxxumbim CRC peructpa.

. CoBur pesynbTarta Ha oguH 6yt Bnpaso.

. Ecnu caeuraembin 6ut = 1, nckniovarowee UMM cogepxxumoro pernctpa ¢ A001h 3HaveHnem.

. Ecnn coBuraembii 6UT Hynb, NOBTOPUTL LUar 3.

. MoBTopATh Warun 3, 4 n 5 noka 8 caBUroB He OyayT MMETb MECTO.

. Ucknrouatowee UK co cnegyowmumm 8 6ut 6anta coobueHms n cogepxmmbim CRC peructpa.
. MoBTOpATH Warn ot 3 0o 7 noka Bce 6anTbl coobLleHnst He obpaboTatoTcs.

. KoneuHoe cogepxvmoe pernctpa 1 6yaet 3Ha4eHNeM KOHTPOSIbHOW CYMMbI.

OCONOO AP WN -

Korga CRC pa3smelyaeTcs B koHUe coobuennsi, Mnagwmii 6ant CRC nepegaetcst nepBbiM.
3.4.2.5 Mpumep pacyeTa KOHTpPonbHOM cyMmbl (CRC)

Mpumep pacyeTa KOHTPOMBLHOW 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 = OxXFFFF; // initialize crc

while ( number_ byte>0 )
{
crc *= *buff++ ; // crc XOR with data
bit_counter=0; // reset counter
while ( bit_counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1; // shift to the right 1 position
crc = O0xA001; // crc XOR with 0xA001
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I
else
{

crc >>=1; // shift to the right 1 position

bit_counter++; // increase counter

}

number_ byte--;
}

// adjust byte counter

return (crc); // final result of crc

3.4.3 ®opmaT (hyHKLMOHaNbHbLIX KOAOB onepauum

3.4.3.1 YteHune 3Ha4YeHus Bbixoaa PyHKLMOHaNbLHOro 6noka (agpecaums Henpsimas)
®PyHKUMOHaNbHbIA Koa onepauum 03

03 Read Output Reg Indirect Address

QUERY RESPONSE

3anpoc OtBeT

Field Name Field Name Field Name

type INT type FLOAT, TIME
1 Device 1 Device Device
2 Function 2 Function Function
3 NumBlock block_num 3 QuantityByte QuantityByte
4 NumOutput out_num 4 DataH]I DataHI (WordH]I) 3
5 QuantityHlI quantity 5 DatalLO DataLO (WordH]I) 2
6 QuantityLO 6 CRC_LO DataHI (WordLO) 1
7 CRC_LO 7 CRC_HI DatalLO (WordLO) 0
8 CRC_HI CRC_LO
CRC_HI

loe, 1,2,3 ... - Homep GaiiTa;
guantity — KONM4YecTBO PErMCTPOB (ABYX BAWTHBIX);
QuantityByte — KONMYeCTBO 3anpallmBaeMbiX 6anT AaHHbIX (3aBUCKT OT TUMNA AaHHbIX).

3.4.3.2 YteHne napameTpoB (Henpsimas agpecauus)
®PyHKUMOHaNbHbIA Koa onepauuu 04

04 Read Property Reg Indirect Address

MpumeyaHue. lMpu mcnonb3oBaHuM npoTokona obmeHa Modbus RTU (ctaHgapTt "Modicon") ans yteHus

QUERY RESPONSE
3anpoc OtBer
Field Name Field Name
1 Device 1 Device
2 Function 2 Function
3 NumBlock block_num 3 QuantityByte
4 NumProperty prop_num 4 DataHI
5 QuantityHI quantity 5 DatalLO
6 QuantityLO 6 DataH]I
7 CRC_LO 7 DataLO
8 CRC_HI 8 CRC_LO
9 CRC_HI

CBOWCTB M BbIXOZI0B GrOKOB MUCMomnb3yeTcs Tonbko hyHkums "03":
- ANs YTeHus cBOWCTB — B napameTpe NumOutput nponuckiBaeTcsa agpec,
- ANS YTeHus BbIXOOOB — K agpecy Heobxoanmo npubbieaTh umcno 200.




Field Name

Device

Function

NumBlock

NumOutput

QuantityHlI

QuantityLO

CRC_LO

0N [W[N]|F

CRC_HI

block_num

out_num (<200 — yteHune cBoWcTB, 2200 — YTeHVe BbIXOAOB)

quantity
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3.4.3.3 3anucb napameTpoB (HenpsAMas agpecauus)
®PyHKUMOHaNbHbLIA KOA onepauum 16

16 Write Property Reg Indirect Address

QUERY
3anpoc
Field Name

Device

XX

Function

16

DataAddressHI

block_num

DataAddressLO

prop_num

DataQuantityHlI

0

DataQuantityLO

2

ByteQuantity

4

DataHI

XX

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

DatalLO

XX

[a=y
o

DataHI

XX

[E=Y
[EEN

DatalLO

XX

[e=y
N

CRC_LO

XX

=
w

CRC_HI

XX

RESPONSE
OTtBeT
Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHI

DataQuantityLO

CRC_LO

(N |0 | |W N |

CRC_HI

3.4.3.4 3anucb napameTpoB (NpsMas agpecauus)
®dyHKLUMOHanbHbIM Kop, onepauuu 65

65 Write Property Reg Direct Address

QUERY
3anpoc

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHl

DataQuantityLO

ByteQuantity

DataHlI

O (N[O [W[N]|F

DatalLO

[y
o

DataHlI

[
[

DatalLO

[a=y
N

CRC_LO

[y
w

CRC_HI

RESPONSE
OTBeT

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHI

DataQuantityLO

CRC_LO

(N |O | |W[IN|F

CRC_HI
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3.4.3.5 YteHue napameTpoB (NpsiMas agpecauus)
®PyHKUMOHaNbHbLIA KoA onepauuu 74

74 Read Property Direct Address

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

3.4.3.6 UlHMumanusauma obmMmeHa no ceTn, o6MeH no cetTun
®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 NumBlockLanLO

5 QuantityHlI NOT USE 5 DataQuantityHI

6 QuantityLO NOT USE 6 DataQuantityLO

7 CRC_LO XX 7 ByteQuantity

8 CRC_HI XX 8 1DataHI

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

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

XX

81
block_num
0
0
quantity
XX

XX

XX

XX

XX

XX
XX
XX
XX
XX
XX
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3.4.3.7 3anucb CUCTEMHbIX PErUCTPOB
®PyHKUMOHaNbHbLIA Koa onepauuu 13

13 Write SYS registers

QUERY RESPONSE
3anpoc OtBeT
Field Name RUN PROGRAM Field Name
1 |Device XX XX 1 |Device
2 |Function 13 13 2 |Function
3 |DataAddressHI |0 0 3 |DataAddressHI
4 |DataAddressLO [xx XX 4  |DataAddressLO
5  |QuantityHI 0 0 5 |QuantityHlI
6 |QuantityLO OxFF 0 6  |QuantityLO
7 |CRC_LO XX XX 7 |CRC_LO
8 |CRC HI XX XX 8 |CRC HI
Anpec KomaHpa 3Hay CocTosiHue
DataAddressLO |Command QuantityLO |State
1 PRG_STATUS OxXFF RUN
Pexum paboTtbl 0 PROGRAM
2 CHANGE_EN 0 Disable
PaspelieHne nsmeHeHus OxFF Enable
3 LOAD(RAM)
3arpyska nporpammbl
4 SAVE(EEPROM)
CoxpaHeHne B8 EEPROM
3.4.3.8 YteHne cucTteMHbIX perucTpoB
dyHKLUMOHanNbHbIM Kop, onepauun 77
77 Read SYSregisters
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

4 OnepaTUBHOe ynpaBrieHne

4.1 dnemeHTbI onepaTUBHOro ynpasneHus

Ons nyywero HabnogeHUs 1 ynpaBneHust TEXHONOrM4Yecknm npoteccom koHTponnep MUK-50 o6opynosaH
aKTMBHOW 4eTblipexpaspsgHon LMgpoBon MHAMKaumen. Ons oTobpaxeHns naMepsieMol BENUYUHBLI UCNOSb3yeTcs
oucnnen MAPAMETP, 3agaHHon Ttouku - ancnnen SABOAHHSA, 3HayeHua ynpaBnsoLwero BO3gencTems - AMcnnen
BUXIA. JlvmueBas naHenb KOHTponfepa COAEPXMT HeobGXoaMMoe KOMMYECTBO KhaBuwl OOCMyXVMBaHUS W
CUrHanu3auMoHHbIX CBETOANOAHBLIX NHANKATOPOB AN PasfnYHbIX CTaTyCHbIX PEXMMOB U CUrHanoB. BHelwwHun Bua
nMUEeBON NaHenn 1 3NemMeHToB onepaTuUBHOro ynpaeneHus koHtponnepa MUK-50 npueeaeH Ha puc. 4.1.

HasHaueHuns1 anemeHTOB onepaTuMBHOro ynpasneHus koHTponnepa MWK-50 — gucnnees, cBeToAMOOHbIX

WHOMKaATOPOB 1 KraBuLl - NpuBeaeHo B pasgernax 4.1.1-4.1.3.
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Knasuwn
ynpasneHusi

o o @//o
OO

PucyHok 4.1 - SnemeHmbI orepamugHoO20 yripasneHusi

4.1.1 HasHauyeHune gucnnees NULeBOMN NaHenu

NAPAMETP

3ABOAHHA

BUXia

Ne kaHana

B pexume PABOTA nHouumpyeT 3HayeHne BbiOpaHHON M3MepAeMON BENUYUHBI, perynupyemon
BEMWUYMHbI U T.M.
B pexume NMPOITPAMMMPOBAHWME nHanumpyeT HoMep BbIGpaHHOro napameTpa.

B pexxume PABOTA vHOMUMpPYEeT 3Ha4YeHne 3agaHHOM TOYKM BbIBpaHHOIO KOHTypa perynMpoBaHus
UNN 3HaYeHWe 3afaHHOW TOYKM BbIOPAHHOrO MPOrpamMMHOro 3agaTyuka Wnu ApYyroe 3HaveHue
TEXHOIMOrMYEeCcKoro napameTpa.

B pexume NMPOTPAMMNPOBAHWE nHanumpyeT 3HayeHue napameTpa NporpaMMyMpoBaHUs UIu
KOHUrypaumm.

B pexume PABOTA wHAMUMpYeT 3HayeHue YynpaBnsloLwwero BO3OEWCTBMSA, MOo4aBaeMoro Ha
aHanoroBbI UMM UMMYNbCHBIA BbIXO4 YCTPOMCTBA MMM CUrHam MnoOfioXXeHUs UCMOMHUTENBHOMO
mMexaHn3ma (B %) BbiGpaHHOro perynstopa. IHanuMpyeT 3HavyeHne ynpaBnsaloLwwero BO3AeNCTBUs
3aaryvka BblOpaHHON NONb30BaTENbCKOW NAHENW MHAMKALMN U YNpaBleHus.

B pexume T[MPOTPAMMUPOBAHME Ha gaHHbiA  gucnnein  BbIBOASTCA — 3HAYeHUst
BCMOMOraTernbHbIX MapaMeTpoB.

B pexume PABOTA wuvHOnuMpyeT Homep BbIOpaHHOrO KaHana perynstopa, MporpaMmmHOro
3ajaryvka, HoMep MoNb30BaTENbCKON NaHenu.
B pexume MPOrPAMMUPOBAHWME nHanumpyeT HOMep ypOBHS MPOrpamMmMnpoBaHus.

4.1.2 HasHa4yeHue cBeTOANOAHbLIX MHAUKATOPOB

Per

Mpr

Ing

Bx
Bux

Mpm

oT

ol

CeeTtutcs, ecnu BelbpaHa naHens uHoukayuu u ynpasneHus peaynsmopom (PID(60), PID_CAS(61),
PID_IMP(62), D_PID(95) unu D_PID_1(96)).

MepeknioyeHne HoMepa perynatopa OCYLIEeCTBNSETC C nomouibio knasuw “NekH ™ u “Nekud*.
MakcrmarnbHoe KonM4ecTBO pPerynaTopoB 3agaeTcs Npy NporpaMMMpOBaHUN.

CseTuTCH, ecnu BbibpaHa naHens UHOUKauuu U yrpasreHusi npo2pammHbiM 3adamyukom (m.e.
@yHKyuoHarnbHbiM briokom TM_PRG(57)). TepekniovyeHve HoOMepa NpOrpaMMHOro 3ajaTtyuka
OCYLLECTBNAETCS C NOMOLLbI0 Knaeuil “NekH T 1 “NekH{“.

CseTuTcH, ecnu BbibpaHa rosib3ogamesibckasi naHesib uHOuKayuu u yrpasnaeHusi. ViHdopmaums u
yrpasrneHve onpeaensiioTca nosibsoBartenem npy NporpaMMMpoBaHMy B (PyHKLMOHarbHOM Grioke
USER(63).

CeeTtuTtcs, ecnu BbldbpaHa naHesib UHOUKayuu 8xo0008 PyHKLNOHANbHbLIX GTOKOB.
CseTuTCH, ecnv BblbpaHa naHesib UHOUKauUU 8b1x0008 PYHKLMOHAmNbHLIX 6r10KOB.

CeeTtuTcd, ecnu BelbpaHa naHesns UHOUKauuu u pedakmuposaHusi napamempos PYHKLUOHAMNBHbIX
6nokoB. (cM. Takke n.7.2.1.4).

Ceetutca Toneko B pexume [MPOTPAMMUPOBAHWME, ecnn cywectByeT CWUCTEMHBIN WK
nporpammupyembin OTKA3 (cM. pasgen 7.2.1.7 — KOHTposb 0TKa3oB).

Csetutca B pexvme NMPOMPAMMNPOBAHWUE 1 muraet B pexume PABOTA npu Hanmuum owmbok
nporpaMMMpoBaHUSI.




KY

ny
Py

cy
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MAPAMETP)

V (aucnnen
MAPAMETP)

A (oucnnen
BUX1O)

V (aucnnen
BUX14)
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CeeTuTtcs, ecnv NnporpaMMHbIv 3a4aT4MK Haxo4MTCs B pexume "paboTa”.
CBeTuTCs, ecnun NporpaMMHbIN 3afaTink HaXoQUTCS B pexume "oxungaHne" nnm "octaHos".
CeeTutcs, ecnv NnporpaMMHbIv 3agaTynk HaxoauTcs B pexume "cton” unm "KoHew nporpaMmmel”.

CeTuTCA (B 3aBMCUMOCTM OT BbIGPAHHON CTPYKTYpbl perynstopa), ecnv perynstop Haxogutcs B
KackagHOM pexume ynpasneHus.

CeeTutcs, ecnum perynaTop HaxoanTc4 B JIOKaribHOM pexunme ynpasnieHud.

CBeTuTCH, €cnn perynsatop HaxodWTCS B PYYHOM PEXMME YMNpPaBreHusi, U He CBETUTCS, ecru
perynsitop HaxoauTCcs B aBTOMaTUYECKOM peXuUMe ynpaBrieHust.

CBeTuTCSA, ecnu perynatop HaxoauTcs B CreasiLemM pexvme ynpasnenus (tracking).
CsetuTtcs, ecnu koHTponnep MMUK-50 HaxoauTtcs B pexvume PABOTA.

Csetutcs, ecnu koHTponnep MVK-50 HaxoanTcs B pexume NMPOrPAMMUPOBAHUE.
Muraet, ecnu npoucxoguTt nepefaya AaHHbIX MO MHTEPAENCHOMY KaHany CBA3M.

CBeTuTCA, ecnu 3HaveHne BbIOPaHHON W3MepSeMOW BENUYMHBI NMPEBbLILIAET 3HAYEHUE YCTaBKU
curHanuaaumm otknoHeHnss MAX.

CeeTuTCcHa, €ecnm 3HaveHwe BbiOPaHHOW W3MEPSEMON BENUYUHLI MEHbLUE 3HAYeHMs YCTaBKM
curHanusaumm oTknoHeHms MIN.

CeeToouoaHbIi uHaukKaTop cocTosiHua kroda BOJBbLIE vMnynbCHOrO unu Tpexno3vuUOHHOIo
perynaTtopa. CeeTuTCs npw BktoyeHHoMm knove BOJbLLE.

CeeTtognoaHelin nHamkatop coctoaHus krtoda MEHBLUE wvmnynbcHOro mnm Tpexmno3uumoHHOro
perynatopa. Ceetutcsa npuv BktodeHHomM kntove MEHbBLLE.

4.1.3 Ha3Ha4yeHuMe KnaBuLL

e [{}] MeHI0

¢ [¢] Bsin

o [NekH 1]

o [NekH V]

o [PIA]

e [3aBa.]

o [A] 3Hau.

B pexvme PABOTA c NOMOLLbO AaHHOW KNaBWULLW OCYLLECTBMSETCA NEPEKNYEHNe MaHenewn
PEXUMOB MHAMKAUMK 0003HAYEHHbIX CBETOAMOAHBLIMWM WHAMKATOPaMu, PachONOXeHHbIMU MoA
aucnneem 3ABOAHHA. Kaxpoe HaxaTue knasuwn MEHKO npvBoguT K NEpeknioYeHuto Ha
crneaywoLwmin cnpasa MHAuKaTop (U T.4. NO Kpyry)

Per MNpr g Bx Bux MNpm oW OT

O 3 3 O3 O3 O3 - O

B pexume T[MPOTPAMMUPOBAHWE paHHas knaBuwa BbIMNOMHSAET  (OYHKUMIO  OTMEHbI
BbIMOMHEHHbIX ENCTBUIA, onepauuin.

KnaBuwa npegHasHadeHa Ansi NOATBEPXKOEHUS BbINOMHAEMbIX OEWCTBUMA, onepauvMn u ans
dukcaumm BBOAUMBIX 3HaYeHuW. Hanmpumep, noateepxaeHwe nepexoga n3 aBTOMAaTUYECKOro
pexuma paboTbl B PEXMM PY4HOro yrnpaBrneHus n obpaTtHo, dukcauus BBOAA W3MEHEHHOW
3aaHHOM TOYKM, MPOABWKEHNE MO YPOBHSAM NPOrpaMMUPOBaHNS U T.M.

KnaBuwa npepgHasHavyeHa Onsi M3MeHeHus MHONUMPYEMOro KaHana (on,qa, perynatopa, wara
nporpaMmmMmHoro Sa,ﬂ,aT‘-MKa) B CTOPOHY yBenn4yeHua. B pexume KOH(bMprMpOBaHMFl ncnonbdyetca
051 HACTPOMKM yCJ'IOBVIVI nepexogos nNporpaMMHOro 3agatyumka.

KnaBuwa npenHasHayeHa pAns WM3MEHeHUs WHOMUMPYEMOro KaHana (BXoga, perynsitopa,
NPOrpaMMHOro 3aJaTynka) B CTOPOHY YMEHbLLEHUS.

Kaxpoe HaxaTve KnaBuLuv BbI3bIBAET Nepexon perynaropa us aBToMaTuyeckoro pexmma paboThbl
B PEXWM pY4yHOro ympasneHuss M ob6paTHO (COBMECTHO C Haxatuem knaeuwm [&], ana
noaTBEPXAEHMS BbIMOMHEHUS onepauuy nepexoaa).

Takxke, ecnv BelbpaHa naHenb UHANKALMN COCTOSIHWASA NPOrpaMMHOro 3agaTtyuka, 9TON KnaBuLlen

MOXHO MepeBecTn NporpamMmmHbIli 3agaTynk B pexum "pabota”, "oxugaHue" unm "cton".

Knasuwa npegHasHavdeHa Ona Bbi3oBa MHOUUMPYEMOro 3Ha4YeHud BHyTpeHHeI7I 3a0aHHON TOYKM
ONda pegaktupoBaHUAa Unmn ana nepeknioyvyeHna pexxmmoB 3adaHHbIX BENTUYNH.

Knaemwa "Bonbwe". lMMpn KaXooM HaxaTuM 3TOW KMaBULIKM  OCYLLECTBNSETCA YyBenuyeHue
3Ha4YeHWU, 3ajlaHHOM TOYKM, BbIXOOHOIO CUrHana ynpaereHust (ynpaBnsitoLLero Bo3gencTems) unm
3Ha4YeHns mMameHsemoro napameTpa. [py yaepxmBaHMU STOW KMaBULLM B HaXaTOM MOMOXEHUU
yBENNYEHUE 3HAYEHUIA NPOUCXOOUT HEMPEPBIBHO.
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o [V] 3Hau. Knaeuwa "MeHbwe". Mpy Kaxgom HaxaTuv 3TOM KMNaBULLM OCYLLECTBMSETCS YMEHbLUEHUe
3HaYeHWU, 3ajlaHHON TOYKM, BBIXOOHOIO CUrHana ynpasneHust (ynpaBnsitoLLero Bo3gencTems) unm
3Ha4YeHns mMameHsemoro napameTpa. [py yaepxmBaHMU STOW KMaBULLM B HaXaTOM MOMOXEHUU
YMEHbLLEHNE 3Ha4YeHU NPONUCXOAUT HENPEPBIBHO.

N3meHeHVe 3HavyeHWi BbIBOAUMBIX Ha pasnuyHble Aucnnen (UunMdpoBble MHAMKATOPbI) NPeACcTaBneHo Ha
pucyHke 4.2:

Oucnnei —_— - = -
MAPAMETP, || / 1
FABOAHHA ra_ L

T T T MameneHue sHaveHul NapaMempos
Oucnnein ~ =T 7 npuU Haxamuu Cnea}ﬂou.{\t_.lx KMasuLy,
8 MaK#e ux KomouHayul:

onvokpatHoe Haxatue MWW
HaWaTHe ¢ yaepwaHnem AV
nawarie ¢ ynepwarven MW +3asg —

Pexumel
YCKOPEHHOTO
H3MEHEHWA

nawarie ¢ yaepkarven MW+ P/A

PucyHok 4.2 - VismeHeHue 3Ha4YeHul Ha pasnu4Hbix oucnnesx

4.2 OnepaTuBHOE ynpaBneHue KOHTypamu perynvpoBaHus

4.2.1 O6wue npaBuna

[Ons Toro 4tobbl BECTU OonepaTUBHOE yNpaBrieHNe KOHTYPOM perynmpoBaHusi, koHTponnep MUK-50 gomxkeH
6bITb NnepeseneH B pexum PABOTA. Tak e gomkHa 6biTb BeiOpaHa naHenb UHAMKaLUM perynsaTtopoB — CBETUTCSA
nHgmkaTop PET.

B KoHTponnepe MOXHO opraHu3oBaTtb A0 9 KOHTYpOB PerynupoBaHusi, OAHAKO B YaCTHOM Cryyae 4ucno
KOHTYpPOB MOXeT ObITb MeHbLLE (BNMOTb 40 OAHOrO).

OnepaTtuBHOe ynpasneHve BedeTcs MO usbvpaTenbHOMY NpUHUUMY: BbIOMpaeTca HOMep KOHTypa M Ans
HEro KOHTPOSIMPYHOTCA U U3MEHSIOTCHA PEXMMbI, NapameTpbl U cuUrHanbl. VICKnioyeHne cocTtaBnseT Mnuilb KOHTPOIb
oLWMBOK, KOTOPbLIN BEAETCA Afst BCEro KOHTPOMnepa B LIeNoMm.

4.2.2 PyHKUMM NuueBon naHenu B pexume "Per”

Jlnuesas naHenb nNpegHasHadyeHa AN onepaTUBHOIO yNpaBreHUs KOHTypaMun perynmpoBaHns U COAepXuT
HeobxoAnMble cBETOAMOAHbIE, LMAPOBbLIE NHAMKATOPbLI U KNaBuaTypy.

Jlnuesasa naHenb koHTponnepa MUWK-50 B pexnme onepaTtMBHOrO ynpasneHus KOHTypaMu perynMpoBaHus
npencrasrneHa Ha puc. 4.3.

Homep perynsTtopa

TeKyu.l,ee 3Ha4eHne — —_—

perynvpyemMmoro napameTtpa MIK-5G
AR VIIKEON " oo MHankaTopbl pexmmoB

o ynpasneHus

3HayeHne 3aJaHHON TOYKM St o oo
BkntoueHue knova

"BonbLie" MMNynbCHOro
pervraTopa

WHaukatop "Per" (MaHenb
perynsaTopos)

BkntoyeHwve kniova
"MeHbLue" MnynscHoro
pervnsatopa

Knaeuium ynpasneHus

3HayeHne BbIXOOHOro
CuUrHana peryndartopa

PucyHOK 4.3 - Jluyesasi naHesb 8 pexumMme orrepamusHoO20 yrpasesieHUss KoHmypamu pecyriupogsaHus

OpHopaspsagHbii gucnnen "Ne" — KOHTYp - Moka3blBaeT HOMEP KOHTypa perynsaTtopa, ¢ KoTopbiM paboTtaet
oneparop.

Ha yveTblpexpaspsaHbii gucnnen NAPAMETP BbiBoAUTCH Tekyllee 3HaYeHne perynupyemoro napametpa.
[Ba cBeTtoauoaHbIX nHaukatopa ¥ 1 A B 3TOWN rpynne CUrHanMsupyoT 0 cpabaTbiBaHWM CUrHanu3auun Bbixoaa
WHOMUMPYEMOrO NapameTpa 3a yCTaBku "MeHbLue" unu "6onbLue”.

Ha yeTbipexpaspsaaHbin aucnnei SABOAHHA BeiBOANTCS TeKyLlee 3Ha4YeHne 3aAaHHOM TOYKMN.
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Ha TtpexpaspsagHbin gucnnen BUXILO BbiBOOUTCS 3HadeHWe curHana Ha BbIxode perynstopa. [sa
cBeToauoaHbIX MHAMkatopa ¥ M A B 3TOW rpynne CUrHanu3upyrT O cpabaTbiBaHWM BbIXOAOB WMMYNbLCHOIO
perynsTopa B HanpasneHuu "MeHbLue" nnu "éonbLue”.

YeTbipe CBETOAMOOHbBIX MHOUKATOPA «PEXUM YNPaBIeHNsi» yKa3blBaloT, B KAKOM pexume paboTaeT KOHTYp:
KY — kackagHoe ynpaBneHue,
Y — nokanbHoe ynpasneHue,
PY — py4Hoe ynpasneHue,
CY — cnepsiee ynpasrneHue.

JlnueBas naHenb nMeeT 8 knaBwWL, C NOMOLLbIO KOTOPbIX BEAETCSl OonepaTMBHOE yrpaBrieHWe KOHTypammu
perynMpoBaHusi.

4.2.3 U3ameHeHune peXxmMoB paboyero ypoBHS, YPOBHU 3aLlmThbl pabo4yero ypoBHsi

Ha paboyem ypoBHe BO3MOXHO M3MEHeHWe pexuma paboTbl perynstopa — oCylecTBleHne nepexoda us
aBTOMAaTM4ECKOro pexvma ynpasneHus (kackagHbein — KY n nokanbHbin - J1Y) B pyqHon pexum ynpasnexus (PY) un
obpaTHO, OCYLLECTBNATL U3MEHEHMNE 3HAYEHUST 3a4aHHON TOYKW, U3MEHSITb 3Ha4YeHVe YNpaBnsaoLlWwero Bo3AencTems
(B py4HOM pexumMe ynpaBneHust perynsiTopom).

MmeeTcs ypoBeHb 3awwmnThbl Ans U3MEHEHUs1 peXMmMoB paboTbl paboyero ypoBHs.

4.2.3.1 U3ameHeHune pexuma paboTbl perynsaTtopa

B perynatopax, mcnonb3dyembix B KoHTponnepe MWK-50, umeeTtca Tpu pexmma paboTbl ynpaBneHus
06BLEKTOM perynmpoBaHus:
® aBTOMaTUYECKNI pexXnmM paboTbl, KOTOPbIA COCTOUT U3 PEXNMOB:
- KackagHbln pexum ynpasneHus - KY
- NoKarnbHbIN pexum ynpasneHus - J1Y
® py4YHOI pexum paboThbl - PY.

Pexum paboTbl perynatopa - aBTOMATUYECKUN (KackagHbIA, FOKanbHbIM) WAM  PYyYHOW SABMSieTCA
3arnomMuHaemMbiM cocmosiHueM. locne BKMIOYEHWS NUTaHUS PerynaTtop HaxoguTCs B TOM pexume, B KOTOPOM OH
HaxoAuncs Ha MOMEHT OTKIIOYEHNS.

KackagHbli pexum paboTbl perynstopa BblbMpaeTcs npy COOTBETCTBYIOLLEN KOHMUrypauum CTPYKTYpbl
dyHKUMOHanbHOro 6noka BbibpaHHOro perynstopa. bonee nogpobHo GubnmoTeka n onucaHve YHKUMOHaNbHbLIX
6rokoB, NpeacTasneHsl B pykoBoAcTBe no akcnnyatauun [NPMK.421457.005 P32.

Beibop pexuma ynpaenenus: pydHonm PY, nokanbHbii JTY, kackagHbin KY ocyllecTBnseTcs Haxatuem
knasuwu [P/A] Ha nUUeBOW NaHenu perynatopa ¢ nocrneaylowmM Haxatuem knasvwm [¢]. MNepexod 13 pyyHoro
pexuma ynpaeneHuss PY B kackagHbli KY OGrokvpoBaH, U BO3MOXEH TONbKO Mocre Bbibopa NokanbHOro pexuma
ynpasneHus J1Y.

4.2.3.2 ABTOMaTU4YeCKMM KacKkagHbI UNY NoKanbHbIA PeXnuM paboTbl perynsaTopos

Mepexon Ha py4HOM pexum paboTbl

ABTOMaTHyYeCKUI e B aBTOMaTU4eCKOM KackagHOM WM NOKanbHOM pexume paboTbl perynatop ynpaenset

KackagHbIW unu 0OBLEKTOM  perynMpoBaHusi  COMMacHO  BbIOpaHHOMY  3aKOHYy — perynupoBaHus U C
nokanbHbIN COOTBETCTBYHOLLUMMU HACTPOMKaMu Nosib3oBaTens.

peXum paboThbl
e B aBTOMaTMyeckom pexume paboTbl MHANKaTop PY Ha nuuesoi naHenu noraiueH. CeeTuTcA

O Py oavH n3 mHaukatopoB JIY wvnu KY, B coOOTBETCTBMM C BblOpaHHbIM Ha OaHHbLIA MOMEHT
PEXMMOM.

<= [P/A] e [Ina nepexoga B pyyHOU PEXUM ynpaBneHns Heobxoammo HaxaTb knasuwy [P/A] Ha
nvLEeBON NaHenu perynsropa.

{:} Py e Nngukatop PY Ha nuueBoi naHenn Ha4MHaeT Muratb.

& [¢] e Ecnu onepatop Haxan knasuwy [¢'] B npouecce muraHusa uHankatopa PY (npubnusutensHo

10-15 cekyHa) — npon3onaeT ukcayusi 8bI6paHHOZ0 pexuMa U PerynaTop nepeniaeT B Pexum
py4HoOro ynpaeneHusi, uHamkatop PY Gyget cBeTtuTbeca — uTo OyaeT B AanbHenweM ykasbliBaTb
® Py Ha PyYHOIl pexuM paboTsl.

e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUI HaxkaTuem knasuun [&], To gaHHbIe
YpoeeHb OecTBuA onepaTopa BOCNPUHMMAOTCA Kak HeBepHOe [JeWCTBMe unu  criyvyanHoe
3awjumel nepeknyeHre pexuma paboTsbl.

e OTO M NpeacTaBnsieT ypoeeHb 3aWjumbl OT Cry4YaHOrO NepekroYeHns pexmma paboThbl,

uHaukatop PY nepectaHeT muratb U noracHeT, a perynarop ocTaHeTcsl B aBTOMaTU4eCKOM

pexume ynpasneHus — KackagHoM Uy foKanbHOM.
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4.2.3.3 Py4HoM pexum paboTbl perynstopoB

MNepexoa Ha aBTOMaTUYECKUI NOKaNbHbLIN PeXUM PaboTbl

Py4yHon pexum
pa6oTbl

8 Ky
ny

® py

@ [P/A]

KY
ny
PY

e [J]
O «ky

ny

O ry

YpoeeHb
3awumsl

e B py4HOM pexume paboTbl onepaTop C NMUEBOW NaHenu ¢ nomoLybto knasuw [A] “6onbLue”
n [V] “MeHblie”, ynpaBnseT BbIXOAOM perynatopa, TeM cambiM (hOpMUPYeT 3HayYeHune
ynpaBnsoLLero BO3AENCTBUS, MOJaBaeMoe Ha UCMOSTHUTENbHBIA MEXaHU3M.

e ingukatop PY Ha nuueson naHenu ceetutca. MHankatopsl KY u J1Y He ceeTaTcs.

e [Ina nepexoga B aBTOMATUYECKWUN JIOKasbHbIU PEXUM ynpaBneHus Heobxoanmo 0eaxOdbi
HaxaTb knasuwy [P/A] Ha nuueBon naHenu perynaTopa.

e Vngvkatop JIY Ha nuueBoit naHenu HayMHaeT MUraTb, €Cru onepaTop Haxan knasuwy [
B npouecce MuraHus uHaukaTtopa J1Y (npuGnuamtensHo 10-15 cekyHa) — npowusoingeT
ukcayus 8bI6PaHHO20 pexuma W Perynatop nependetT B pPeXuM aBTOMAaTUYECKOro
JI0KaIbHO20 YNpaBneHusl.

e VHankatop PY noracHeT un 3aceBetutcs mHgukatop JIY — uto GygeT B AanbHenem
yKa3blBaTb Ha aBTOMaTUYECKNIA JTI0KasIbHbIU PEXMM paboThl.

e Ecnu onepatop He nodmeepxxdaem CBOUX OeNCTBUIA HaxkaTuem knasuwin [¢'], To AaHHble
OENCTBMSA  onepaTopa BOCMPUHMMAIOTCS Kak HEBEpHOe [JOeWCTBME WM CryYaniHoe
nepeknioYeHne pexmma paboTbl.

e OTO M NpencTaBnseT ypo8eHb 3aujumbl OT Cry4YalHOro MepekrioyeHus pexnmMa paboThbl,
nHavkaTtop JIY nepectaHeT muratb M MOracHeT, a PerynsaTop OCTAHETCH B PYYHOM pexume
ynpasneHus.

4.2.3.4 ABTOMaTM4YeCKUI NoKarnbHbI peXxum paboTbl perynaTtopoB

Mepexon Ha aBTOMaTUYECKUI KacKagHbI pexxum paGoTbl.

ABTOMaTnyeckum

NoKanbHbIN
PeXUM paboThl

O xy
® ny
O py

@ [P/A]

g5
ny

O py
- [¢]

@ kv
O ny

O py

YpoeeHb
3awumsli

e B aBTOomMatM4yeckoM mOKanbHOM pexume paboTbl perynaTtop ynpaenseTr OObekTom
perynmpoBaHusa COrMmacHO BbIOPAHHOMY 3aKOHY PerynMpoBaHus U C COOTBETCTBYHOLLMMMU
HacTporiKamMu Nonb3oBaTens.

e Nngukatop JY Ha nuuesBon naHenu ceetutes. Mngukatopbl PY 1 KY He cBeTaTcA.

e [InA nepexoda B aBTOMATUYECKUN KacKaOHbIU PEXWM ynpaBreHns HeoOXOAUMO mpuxobi
HaxaTb knasuwy [P/A] Ha nuueBo naHenu perynaTopa.

e Muaukatop KY Ha nuueBoii naHenm HauMHaeT MuraTb, eCnv onepaTtop Haxan knasuwy [¢'] B
npouecce muraina nHaukatopa KY (npnbnusmtensHo 10-15 cekyHa) — npousongeT ¢hukcayus
8bIbpaHHO20 pexuma W perynaTtop nepenger B pPeXvMM aBTOMAaTUYECKOro KackadHo20
ynpasrneHus.

e VHankatop J1Y noracHeT u 3acBetutca uHamkatop KY — uto Oygetr B panbHenwem
yka3blBaTb Ha aBTOMaTUYECKUIA KackalOHbIl pPexum paboTbl.

e Ecnu onepatop He nodmeepxdaem CBOUX OeNCTBUIA HaxaTuem knasuwn [¢'], To AaHHbIe
OeNCcTBMSl  onepaTopa BOCMPUMHUMAKTCA Kak HEBEepHOe [eWCTBME WUNKM  ChnyyaniHoe
nepeknioYeHne pexmma paboTbl.
e OTO M NpeacTaBnsieT yposeHb 3aujumbl OT CRy4YaWHOro MEepeKoYeHus pexmnmMa paboThbl,
nhaukatop KY nepectaHeT muraTb U MoOracHeT, a perynsatop OCTaHeTCs B aBTOMATUYECKOM
JIOKaINbHOM peXume yrnpaBfeHus.

4.2.4 N3ameHeHUe 3Ha4YeHUSA 3afaHHON TOUYKU PErynaTopoB

Ons Toro 4to6bl M3MEHUTL 3aflaHHY TOYKY KOHTypa perynupoBaHusi koHTpornnep MUK-50 pomxkeH ObiTb
nepeseneH B pexum PABOTA. Tak xe JomkHa ObiTb BbiOpaHa MaHemnb WMHAMKAUMW PEerynsitopoB — CBETUTCS
unaukatop PEl. Ha gucnneir MAPAMETP BbiBOAMTCSH 3HauyeHWe W3MepsieMOM BenuuuHbl, a Ha gucnnemn
3ABOAHHA — 3HauyeHne 3agaHHOM TOYKMN.
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B perynsiTope uMeeTcsi 3agaHHasi Touka, UCMofb3yeMasi TONIbko B @aBTOMaTUYECKOM PeEXUME YrpaBrieHusl.
Mo oTHoLUEeHUIO K (hYHKLMOHANBHOMY GMNOKY perynmpoBaHus 3alaHHasi Touka perynstopa MoXeT ObiTb BHYTPEHHEN

NN BHELLUHEN

BHyTpeHHsAs1 3agaHHasa To4Yka U3MEHsieTCa C NUUEeBON naHenu npubopa. 3HayeHue BHYTPEHHEN 3adaHHOoN
TOYKN ABMAETCA 3arnoMuHaeMmbiM 3HayeHueM. locne BKMHOYEHUS MUTaHUS perynatop HavuMHaeT paboTty ¢ Tem
3Ha4YeHneM 1 C TEM BUAOM 3aaHHOW TOYKM, KOTOPOE BbINO Ha MOMEHT OTKMHOYEHNS.

BHelwHsaa 3apaHHas ToOYka perynsitopa MOXeT 3aJaBaTbCsl, Hanpumep, C BHELLHEro aHaroroBoro BxoAa
unn copmmpoBaTbCca OpYrMM yHKUMOHanbHeIM 6rnokom. MNpu BbibpaHHOM Buae 3apaHHou Touvku "BHELLUHAA"
BO3MOXEH TONbKO ee koHTponb Ha aucnnee 3ABOAHHSA, naveHnts ee 3HavyeHve C NULEBON MaHenu perynaropa

HEBO3MOXHO.

3afaHHanA TouKa
BHELLUHARA

(AHCTAHLUWOHHAR) BhIX0f EHYTPEHHET O 3a0aTUMKS
3afjaHHan Touka 3aeg / | . ABHYTE i
Hanp. exog Al2 AT

BXOHOW CHIHAanN —

BHYTPEHHAA (NOKANBHAR)

3HaueHMEe 334aHHON TOUKH
3aiaHue perynaropy

PucyHok 4.4 — Briok-cxema ¢hopMupo8aHuUsi 8HympeHHel unu eHewHel 3adaHHOU MoYKu

ﬂpou,e,qypa U3MeHeHunsa 3Hav4eHus BHyTPEHHeVI 3afaHHOMW TOUKMN

< [3aBpa]

015.0

[A]
[vl

9 9

= [¢]

YpoeeHb
3awumsl

W“:n

e [1pn BbIOpaHHOM perynaTope BblOpaTb COOTBETCTBYIOLUA PEXUM MHOMKALMN U3MEHEHUSI
3a1aHHON TOMYKMN.

o [1nA n3MeHeHnst 3HaYeHnsi BHYTPEHHeN (NoKanbHON) 3a4aHHON TOYKM HEOOXOAMMO HaxaTb
knasuwy [3aBa].

e Ha nuueBon naHenun HauyuHaeT muratb gucnnen 3ABOAHHA. Ha panHHom stane npwm
muratowem gucnnee 3ABOAHHSA BO3MOXHO M3MeHeHWe 3HayeHusi BHYTPEHHEW 3agaHHOMN
TOYKN.

e C nuvueBoW naHenu c nomolubio knasuw [A] “Gonbwe” n [V] “MeHblue”, yCTaHOBUTb

HeoGXoOMMoOe 3HayeHue BHYTPEHHeN 3agaHHOW TOYKM, WHAMUMPYEMOW Ha Aucnnee
3ABOAHHA.

e Ecnn onepatop Haxan knasuwy [¢] B npouecce muranus aucnnes 3ABOAHHSA
(mpubnuantensHo 10-15 cekyHA) - perynaTop nepevaeT Ha Pexum yrnpasrieHus C HOBbIM
3HAYE€HNEM BHYTPEHHEN 3aaHHON TOYKM.

e Ecnun onepaTop He nodmeepxxdaem CBOUX AEWCTBUIA HaxaTuem knaeuwm [&] B npouecce
muranmns nHgukatopa Y (npubnuantensHo 10-15 cekyHA), TO AaHHbIE AENCTBMA onepaTopa
BOCMPVHNMALOTCH Kak HEBEPHOE AENCTBUE UNW CMyYaliHOE U3MEHEHNE 3HaYEHuUs.

e OTO M NpeacTaBnseT ypoe8eHb 3alyimbl OT CIly4alHOTO U3MEHEHWSI 3HaUYEeHUS] BHYTPEHHEro
3apaHus, uigukatop J1Y nepectaHeT Murate U HAYHET CBETUTLCS, @ PETYNSTOP BEPHETCH B
paboTy C NPEXHUM 3HAYEHMEM BHYTPEHHEN (MoKarbHoW) 3a4aHHOW TOUKM.

Mpumeyanue. Mpu M3MEHEeHUN 3ag4aHHOW TOYKN perynsatopa AeWCTBYIOT PEXMMbl YCKOPEHHOTO U3MEHEHUS
3Ha4YeHu — cM. puc. 4.2.

4.2.5 N3ameHeHMe 3Ha4YeHUA ynpaBnsAoLWero Bo3aencreus

® ry
& [A]

= [V]

BUXIA

o [Ina n3aMeHeHns 3Ha4YeHns ynNpaBnsioLero BO3AENCTBUS PErynaTop AOMKEH HaxoauTbes B
PYy4YHOM pexuMme ynpasrneHusi. Ecrnv perynsitop HaxoguTcst B aBTOMaTUYECKOM PEXUME, ero
HeobX0aAMMO NePEBECTM B PYYHOW PEXMM ynpaBneHust — cM. pasgen 6.4.1. MHgnkatop PY Ha
NVLIEBOIN NaHenu cBeTUTcs. BbibpaH pyyHoOM pexunmM ynpaBneHus.

e B pyyHOM pexume paboTbl onepatop C NMUEBOW MaHenu C MOMOLLbI KraBuwl [A]
“‘Gonbwe” n [V] “meHblie”, ynpaBnseT BbIXOAOM perynaropa, Tem cambiM dopmupyeT
3Ha4YeHWe ynpaBsnsaoLwWwero BO3encTens, NoAaBaeMoe Ha UCMONMHUTENbHBI MEXaHN3M Yepes
kntoun BOJIbLUE-MEHBLUE vnu aHanoroBbI BbIXO4, B 3aBUCUMOCTU OT BblGpaHHOro Tuna
perynatopa (CM. napameTpbl COOTBETCTBYIOLEro dyHKLMOHANbLHOro 6rnoka perynmpoBaHus).

e 3HayeHue BbIXOAHOTO curHarna B % (B 3aBMCMMOCTM OT BbIOPAHHOM CTPYKTYpbI
perynsaropa) uhanumpyeTcs 3HadeHne Ha gucnnee BUXIA:

- BbIXOQHOrO aHanoroBoro curHana,

- 3HayeHune BblaaBaeMon MOLHOCTU Ha BbixoAHble kntoun BOJbLUE-MEHbLLE,

- BHELLUHWUIA CUrHan nonoXeHust MexaHu3ma.
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o [1py M3MEHeHUN 3HaYeHWs yNpaBrsoLero BO3AENCTBUS NOCe NepBoro HaxaTtuns nobon
n3 knaeuw [A] “Gonbwe” unu [VY] “MeHblie” HaunHaeT muraTe gucnnen BUXIO, nu6o
cBeToaMoAHble MHAMKaTopel A unu Y, ykasblBasi TEM camblM onepaTopy Kakon napameTp
(curHan) B AaHHbI MOMEHT U3MEHSAETCS.

knasnw [A] “Gonbwe” unn [V] “meHbwe” no ucteyenun 3-4 cekyHg gucnnen BUXIO

BuXia e [locne OKOHYaHMA U3MEHEHUs 3HaYeHUs YNpaBnSLWeEero BO3AENCTBUSA, MO OTMNYyCKaHWUU
nepecTtaeT MuraTtb, a 3Ha4yeHve BbIXxoAa (PUKCUPYETCS B SHEPrOHE3ABNCUMON MaMATU.

Mpumevarune. TNpyn M3MEHEHWM YNPaBNSAOLWEro BO3AENCTBUS perynsatopa [enCTBYIOT PEeXUMbl YCKOPEHHOro
N3MEHEHUS 3HAYEHUN — CM. puc. 4.2.

4.3 OnepaTuBHOE ynpaBneHue NporpaMMHbIMK 3aAaTyMKamm

4.3.1 O6wue npaBuna

Ons Toro 4ytobbl BECTM onepaTMBHOE YNpaBfieHMe NporpamMMHbIMU 3agaTtymkamu, koHTponnep MWK-50
nomkeH 6biTb nepeBedeH B pexnm PABOTA. Tak »xe gomkHa OblTb BblibpaHa naHenb MHAWKaUUKM NPorpamMMHOro
3agaTyuka — ceeTutcs unamkatop MNPr.

B koHTponnepe MoxHo opraHusoBatb OT 0 40 9 NporpaMMHbIX 3a4aT4YMKOB.

OnepaTtuBHOe ynpaBneHve BedeTcsl MO M3bupaTernbHOMY MpuHUMMY: BbiOMpaeTcs HOMEp M AN Hero
KOHTPONUPYIOTCS U U3MEHSAIOTCA HOMEpa LLaroB 3agatyuka.

4.3.2 ®YHKUMM NULeBON NnaHenun B pexume "Mpr"”

Nuuesas naHenb NpegHasHaveHa Ans onepaTVBHOIO YrNpaBeHns KOHTYpPaMu perynivMpoBaHnus U COAepXuUT
HeobxoAnMble cBETOAMOAHbIE, LMAPOBbLIE NHAMKATOPbI U KNaBnaTypy.

Nuuesas naHenb kKoHTponnepa MUK-50 B pexume onepaTtmMBHOMO yNpasfeHNs KOHTypamu perynmpoBaHuns
npencTaeneHa Ha pucyHke 4.5.

Tekylee 3HayeHue ' —_— == Homep nporpamMmmHoro
Ha Bbixoge 6noka Out [ A MIKPOA 3agartymka

Bpewms ncnonHenns wara
nporpammonm

NHavKaTopbl pexXnMoB
vnpaerneHus

Wnagukatop "Mpr" (MaHenb
nporpamMMHbIX 3a4aTYUKOB)

Bx Bux Npm OW OT -
e O m o [>|...D/

Homep ncnonHsemoro
wara

KnaBuium ynpasneHus

PucyHok 4.5 - Jluyesasi naHesib 8 pexume orepamugHO20 yrpassieHuUs rnpoepaMmmHbIM 3a0amyukom

OpHopaspsagHbii gucnnen "Ne" — nokasbiBaeT HOMep MpOrpaMMHOro 3ajaTtyvka, C KoTopblM paboTtaet
oneparop.

Ha ueTblpexpaspsagHbin gucnnen NMNAPAMETP BbiBOOUTCA Tekyllee 3HadeHue, noJaBaemMoe Ha BbIXO[,
nNporpamMMHOro 3agatymka.

Ha wuyetbipexpaspsagHbii gucnnen 3ABOAHHSA BbiBOAMTCS Bpemsa [0 OKOHYaHWS TeKyllero Liara
nporpammbl.

Ha TpexpaspsgHbin gucnnen BUXIO Tekywuin war nporpaMMHOro 3agartymka.

Tpy cBETOAMOAHBIX MHAMKATOPA YKa3biBaoT, B KAKOM PEXMMe HaXoOMUTCs KOHTYP:
— MPOrpaMMHbIN 3a4aTymnK B pexumMe «paboTtay,
— NpOrpaMMHbI 3a4aT4nK B peXnMe «naysa,
M — nporpamMMHbIN 330aTYMK B PEXUME «CTOMY.

4.3.3 U3ameHeHne pexxumoB pabo4ero ypoBHs, YyPOBHM 3alimThbl paboyero ypoBHs

Ha paboyem ypoBHe BO3MOXHO MW3MeHeHVe pexuma paboTbl («paboTa», «naysa», «CTonm»)  —
OCyLLEeCTBEeHMe nepexoaa 13 pexunma paboTta B pexuM naysa, 13 pexuma naysbl B pexvm CTor, U3 pexvma cTon B
pexunm paboTta n HaobopoT.

NmeeTcst ypoBeHb 3alwmThl ANt MBMEHeHNs pexnmoB. Ecnv onepatop He nodmeepxdaem CBOWX JENCTBUN
HaxatveM knasuwu [¢'], To OaHHble AEUCTBUA onepaTopa BOCMPUHUMAIOTCS Kak HeBepHoe AelcTBue Unu
cryYanHoe nepekmnoyeHne pexvma paboThbl.
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4.3.3.1 U3ameHeHMne pexxumMa NnporpaMMHbIX 3a8aT4uKoB

Pexum paboTbl mporpaMMHOro 3ajaTyMka SIBNSETCS 3arnoMuHaeMbiM cocmosiHueMm. Tlocrne BKMYeHus
NUTaHUSA perynaTop HaxoAuTCsi B TOM pexXMMe M Ha TOM >Xe Liare, B KOTOPOM OH HaxOAumncs Ha MOMEHT
OTKIMIOYEHNS.

Bonee nogpobHo 6mbnunoTteka n onucaHne pyHKUMOHanNbHbIX B6MOKOB, NpeAcTaBneHbl B PyKOBOACTBE MO
akcnnyatauun NNPMK.421457.005 P32.

Bbibop pexuma ynpaeneHusi - paboTta, naysa, CTon - ocyLlecTBnsieTca Haxatuem knasuwmn [P/A] Ha
NULLEBOIA NaHenn perynsTopa ¢ nocneaylLwmuM HaxaTvem knasumwm [¢].

Bbi6op pexuma ynpaBrneHus CONpoBOXAAETCA CBEYEHMEM COOTBETCTBYIOLLEro CBETOANOAHOIO NHAMKaTopa
Ha nuueBon naHenu npubopa.

4.3.3.2 Nepexoa mexay pexmmamu

< [P/A] e [1na nepexofa B ApPYro pexum HeobxoamMmo HaxaTb knaswwy [P/A] Ha nuueBor naHenwu
peryndaropa.
[ | Mpu 3TOM HauHeT MuraTh oanH u3 uHaukatopos P, || unv L
= [J] [na nepexoga B TOT UMW UHOW PEXMM HYXXHO MPU MUraHUM COOTBETCTBYIOLLEro MHAMKaTopa

noaTBepanTb ero knaeuwen «Beigy.

YpoeeHb e Ecnu onepatop He Haxan knasuwy [¢'] B mpoluecce MuraHusi OQHOTO M3 UHAWMKATOPOB —
3awumsl ukcayus 8bibpaHHO20 pexxuma He NPom3onaerT.

4.3.4 3ameHeHuMe Wwara nporpamMmMHoOro 3agatyuvka

[ns Toro 4tobbl M3MEHMTb LWar NporpamMmMHOro 3agatyumka, koHtponnep MUK-50 gomxeH GbITb nepeseaeH
B pexum PABOTA. Tak xe gomkHa OblTb BbiOpaHa naHemnb MHAWKaALMW MPOrpaMMHOro 3agaTymka — CBETUTCH
nHauvkatop Mpr. Ha gucnnew BUXIA BbiBogUTCA HOMEP TEKYLLErO Liara NporpaMMHoro 3agaTtyuka/

LWar nporpamMmHOro 3agartyvMka SBMASETCA 3anoMuHaemMbiM 3HadeHueMm. [locne BKMYEHUS NUTaHWUS
NporpamMMHbI 3afaTyvk Ha4uMHaeT paboTy € TOro LWara Ha KOTOPOOM ObINO HA MOMEHT OTKITIOHYEHUS.

Mpoueaypa usMeHeHuUs Wwara NpPorpamMmMHOro 3agaTynka

o [pn BbIGPAHHOM COOTBETCTBYHOLLEM PEXUME UHAMKALUWN BbIOpaTb MHTEPECYIOLNIA HOMEP
nporpammHoro 3agatyuka(1-9).

* [3aBa] e [N M3MEHEHUs1 HOMepa Lara NpPorpammHOro 3afaTyvMka HeoGXOAUMO HaxkaTb KraBuLly
[3aBa].

e Ha nuueBow naHenu HadmHaeT muratb aucnnen BUXIA. Ha gaHHOM aTtane npy muratooem

aucnnee BUXIA BO3MOXHO M3MEHEHME 3HAaYEHWS BHYTPEHHEN 3a4aHHON TOYKM.

e C nuvueBoW naHenu c nomolubio knasuw [A] “Gonbwe” n [V] “MeHblue”, yCTaHOBUTb
HeobXxoaMMbIV Lar, HauuMpyemon Ha aucnnee BUXIA.

e Ecnu onepatop Haxan knaeuwy [¢'] B npouecce muranusa gucnnes BUXILO - 3agaTtyumk

= [¢] nepeiiaeT Ha BbIGPaHHbIi LLar.
YpoeeHb e Ecnin onepatop He nodmeepxdaem CBOUX AEWCTBUIN HaxaTuem knasuwum [J] B npouecce
3awumsl muranuns nHamkatopa BUXIA To nepexon Ha BbIGpaHHbINV War He NPon3onaeT.

4.4 OnepaTUBHOE ynpaBrieHue naHesnsiMmm oTobpaxeHUs napameTpoB, 3afaHHbIX
nonb3oBaTenem (Nonb3oBaTenbCcKas NaHesnb)

4.4.1 O6wue npaBuna

[nsa Toro 4yToObl BECTU OnepaTMBHOE yrNpaBrieHWe MOoNb30BaTENbCKMMU NaHenamu, koHTpornnep MUK-50
pormkeH ObiTb nepeBeaeH B pexxum PABOTA. Tak e gormkHa ObiTb BbiOpaHa nonb3oBaTernbckasa naHennb — CBETUTCSA
unnaunkaTop IHA.

B koHTponnepe MoxHo opraHnsoBatb oT 0 40 9 NONb30BaTENbLCKUX NaHenewn.
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4.4.2 ®YyHKUMM NULEeBON NaHenu B pexume "lHg"

Nuuesass naHenb npegHasHayeHa [AnNs  OMEpPaTMBHOMO YMpaBleHNs W COOepXWUT Heobxoaumble
CBETOANOAHbIE, LMMPOBbLIE MHAMKATOPbI U KNaBuaTypy.

JlnueBaa naHenb koHTponnepa MWK-50 B pexume onepaTtMBHOrO YMpasrieHus MNonb3oBaTenbCKUMU
naHensmMu npeacraBneHa Ha pucyHke 4.6.

= . Homep naHenu nHgukaumu
3HayeHne, NnogaBaeMoe Ha [ A0 MIKPOA
csoncteo Ne9 ———MAPAMETP — Ow
dyHKUMOHanbHoro 6rnoka S DY E D I\ on
L / ' 8:: Wugukatop "lHg" (MaHenb
‘ NHOMKauun
3Halv-IeHVIe, nogaBsaemMoe Ha B“Xm—\ 2 e AvikaLm)
ceoncTteo Ne10 Onr
dyHKUMOHanbHoro 6rnoka \ _/\ oo gL
Per Mo g oo Bux r‘u_»_-; ow g; Dmo Knasuwwn ynpaBneHus

3HayeHune, nogaBaemMoe Ha
cBoncTBo Ne1t1
dyHKUMOHanbHoro 6noka

PucyHok 4.6 - Jluyesasi naHerb 8 pexume oriepamueHoO20 yrpasrieHus1 rofb308ameribCKUMU naHensamu

OpHopaspsagHbii guennen "Ne" — nokasblBaeT HOMEpP NaHenu UHAMKauum, ¢ KoTopbiM paboTtaeT onepaTop.

Ha yeTtbipexpaspsagHein aucnnen NMAPAMETP, SABOAHHA u TpexpaspsagHein BUXIL BeiBOAUTCA TeKyLme
3HayeHUsi CBA3HbIX MapaMeTpoB.

4.4.3 U3meHeHMe 3a4aHHON TOUYKM NONb30BaTeNIbCKOW NaHenum

3agaHHas Tovka YHKUMOHaANbHOro 6noka nonb30BaTenbCKOM NaHenu SBMSeTcs 3arnoMuHaeMbIM
3HayeHuem. locne BKNOYEHUs NUTaHmsa BroK MHAMKaUUKM HauMHaeT paboTy C TOM TOYKOM, YTO U Obina Ha MOMEHT
OTKIIOYEHMS.

Mpoueaypa usmeHeHns 3aA4aHHOMN TOUYKM NOMb30BaTENILCKON NaHenu

o [pu BbIGPAHHOM COOTBETCTBYIOLLEM PEXUME MHAMKALMKN BbIOpaTh UHTEPECYIOLLMI HOMED
nonb3oBaTenbCKon naHenu (1-9).

< [3aBa] o [N n3ameHeHus 3a4aHHON TOYKM HeobxoamMmo HaxaTb knasuwy [3aBa].
|51 e Ha nuueBoli naHenu HaymMHaeT muratb aucnnen SABOAHHA.
0004 [
e C nvueBow naHenu C nomolibio knasuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTL
= [A] HeobxoanMbIn BbiXos,.
= [V]
= [¢] e Ecnun onepaTtop Haxan knaeuwy [¢'] B npouecce muranus gucnnes SABAAHHSA — Bbixog

M3MEHUTBLCSA Ha TOT KOTOPbLIN ObIn 3agaH.

4.5 OnepaTuBHOE yMnpaBrieHne MaHeNs MU KOHTPONsi BXOAOB U BbIXOOOB
(byHKLMOHaNbHbIX 61TOKOB

4.5.1 O6wue npaBuna

Ons Toro 4tobbl NPOCMOTPETb BXOA WK OyHKUMOHanNbHOro 6noka, koHTponnep MWK-50 pgorkeH 6biTh
nepeseneH B pexxum PABOTA. Tak e AomkHa ObiTb BbiOpaHa COOTBETCTBYHOLLASA NaHenb MHAUKALUM — BXOOO0B UM
BbIXOZA0B (PYHKLMOHANbHbLIX 6110KOB — CBETUTCS MHAMKaTOp Bx unu Bux.

4.5.2 ®yHKUMM NULeBOM NaHenu B pexume "Bx" unun "Bux"

Nuuesass naHenb npegHasHavyeHa [ONA  ONEepaTMBHOMO  YMPaBMEHUS U COOEPXUT Heobxoaumble
CBETOAMOAHBIE, LMIPOBLIE UHAMKATOPb! U KnasmaTypy.

Nuuesas naHenb koHTponnepa MWK-50 B pexume wuHOMKAUMM BXOAHLIX UMM BbIXOAHbLIX CUTHaroB
YHKLUMOHaMNbLHbIX 6MOKOB NpeAcTaBrieHa Ha puUcyHKe 4.7.




Homep gyHKLMOHaNbHOro [ 249 VIIKPOA WHamkaTop "Bx" (Bxoabl
6noka MAPAMETP HKLMOHanbHbIX 6510k0B
L = = yHKY, )
| < <
swx, Mnaukatop "Bux" (Beixoabl

hyHKUMOHaNbHBLIX 6110KOB)

Howmep Bxoga vnu Beixoaa
dyHKUMoHansHoro 6noka

Knasuwwmu ynpasneHus

3HaueHue napameTpa,
BXOZa unu Bbixoaa
hVHKUMOHanbHoro 6rioka

PucyHok 4.7 - Jluyeeas naHesib 8 pexume UHOUKaUUU 8X00HbIX UIU 8bIXOOHBIX Napamempoe yHKUUOHabHbIX 6/10K08

YeTbipexpaspagHeii aucnnen NAPAMETP, B 4acTHOCTM nepBbix 2 paspsga WHAMKaAUMW yKasbiBaloT Ha
Homep dyHKUMoHanbHoro 6rnoka, a 3,4 paspsfbl HAa HOMEpP BXOo4a UMW Bbixoda 3Toro (pyHKUMoHanbHoro 6roka,
KOTOpbIV HY>HO nHauumposaTk. Ha aucnne SABOAHHA BbiBOANTCA TeKyllee 3HaYeHne BXOOHOro napameTpa.

4.6 OnepaTuBHOE ynpaBrieHMe NaHesnbi KOHTPOSA M ynpaBreHUA napameTpamMmu
YHKUMOHANbHbIX GrIOKOB

4.6.1 O6wue npaBuna

[nsa Toro 4tobbl MPOCMOTPETL UMW PefakTUpoBaTb NapameTp dyHKUMOHaNbHoro 6mnoka, koHTponnep MUK-
50 ponxeH 6bITb NepeseaeH B pexum PABOTA. Tak xe gormkHa 6biTb BbibpaHa naHenb MHAMKaLuM napameTpos
yHKUMOHaNbHbIX 6rokoB — cBeTuTca mHAmkatop MPM. NapameTtpy, KOTOPbIN HYXXHO OTpeAakTMpoBaTbh, Takke
HY>XHO NPUCBOMTL hnar paspelleHns nporpammupoBanus B pexume PABOTA (cm. n. 5.2.1.4) - donar «Pch» npwu
nporpaMMMpoOBaHnM M3 NPOrpaMMHOro naketa «Anbda.

4.6.2 JllnueBas naHenb

JlnueBass naHenb npeAHa3HayeHa [ANs OMNepaTVBHOIO YNPaBfeHUS W COAEPXUT HeobXxoaumble
CcBeToAMoAHble, LMdpPOBbIE MHAMKATOPbI U KaBuaTypy.

JlnueBasa naHenb koHTponnepa MUWK-50 B pexume uHAMKauMM napameTpoB (YHKLMOHambHbIX OGrokoB
npencTaeneHa Ha pucyHke 4.8.

[ —

Homep dyHKLMOHANLHOMO A \VIIKPOA Wnpmkatop "Mpm"
6Gnoka (MapameTpbl
hyHKUMOHaNbHBLIX 6r10KOB)

Homep napametpa Knasuwu ynpaBnexus

hyHKUMOHanbHoro 6roka

3HadeHue napameTpa
dyHKUMoHanbHoro 6noka

PucyHok 4.8 - Jluyesas naHesnb 8 pexume UHOUKayuu rnapamempos yHKYUOHanbHbIX b110koe

YeTtbipexpaspsagHbii gucnnen NMAPAMETP, B 4yacTHOCTM MepBbiX 2 paspsaa MHAMKAUMKU yKasbiBaloT Ha
Homep byHKUMOHanbHOro 6noka, a 3,4 pa3psagabl Ha HoMep napaMmeTpa (PyHKUMOHANbLHOro 6510Ka, KOTOPbIA HYXXHO
uHauumMpoBatb unu pegaktnposatb. Ha pgucnnen 3ABOAHHA BbiBOaWTCS Tekywee 3HayeHMe BbIOpaHHOro
napameTpa.

4.6.3 U3ameHeHue BbIGpaHHOro napameTpa PyHKUMOHaNbLHoro Grnoka

MapameTp pyHKUMOHANBHOroO Onoka siBNseTca 3arnoMuHaeMbIM 3HaqeHueM. ocne BKMYEeHUs MUTaHus
OnoK HaYnHaeT pa60Ty C TeM Xe napameTpomMm, 4To n Obin OTpenakTMpoBaH Ha MOMEHT OTKITHO4YEeHUA.
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Mpoueaypa uaMeHeHUss NapameTpa (PyHKLMOHANBLHOIO 6r1oKa

e [1pn BbIGPAHHOM COOTBETCTBYIOLLEM PEXUME MHAMKALMM U pedaKTMpoBaHUA napameTpoB
dyHKUMOHanNbHbIX 6nokos. BbibpaTe HeobxoauMmbl HOMep yHKUMOHanbHoro 6roka u
HOMep napameTpa, KOTOPbI HYXHO OTpeaakTMpoBaThb.

= [A] e C nvueBow naHenu c nomolubio knasuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTL
= [V] HeobxoanMoe 3HavyeHve napamMeTpa pyHKUMOHanbHoro 6noka.
= [¢] e Ecnu onepatop Haxan knasuLuy [¢'] — BbIxog U3MEHUTCS Ha TOT, KOTOPLIN Bbin 3aaaH.

4.7 KoHTponb owmnb0K
4.7.1 Obwee Ha3Ha4YeHUe

KoHnTtponnep MUK-50 ocHaweH dyHKuMen onpepeneHvs owmboK, npu BO3HWKHOBEHWW KOTOPbLIX MuUraet
nHoukatop MeHi «Ow», Ha [OaHHOM YPOBHE MEHI0 €eCTb BO3MOXHOCTb MPOCMOTpa TuMa M Koda OLnbKu
HeucnpasHocTel (cM. Tabnumuy 5.6.2).

4.7.2 ®YHKLMM NULeBON NaHenu B pexume "Ow"

JlnueBasa naHenb npegHas3HaveHa AN onepaTtMBHOIO OOHapyXeHust ownboK U cooepxuT HeobxoanMble
CBETOANOAHbIE, UMMPOBbLIE MHAMKATOPLI U KNaBuaTypy.
Inuesas naHenb koHTponnepa MAUK-50 B pexxunme onepaTtMBHOIoO ynpaBneHus npegctasneHa Ha puc. 4.9.

| KonuyecTtso owimnbok MIKFPOA
“ MAPAMETP. KOD‘ OLUM6KM

| Homep owwmnbku WhamkaTop "Ow" (Owmnbku

B pabote)

| Tun owmndkm

Knasuwm ynpaeneHus

PucyHok 4.9 - Jluyesas naHesnb 8 pexume uUHOUKayuu owubok

YeTbipexpaspagHeii aucnnen NAPAMETP, B 4yacTHOCTM nepBbiX 2 paspsga MHAMKaAUUW yKasbiBaloT Ha
Konunyectso owwnbok, 3,4 paspsigbl Ha Homep BblbpaHHol owwnbku. Ha gucnnen 3ABOAHHA BbiBOAMTCS TMN
BblIbpaHHOM owmnbku, a Ha aucnnev BUXIA koa ownbkn (Mnv B pexvmMe nporpammmnpoBaHus napameTp 6.04).

[aHHoe MeHo npeaHa3Ha4YeHo TONbKO 4SS UHAMKALMM TUna 1 Koga oLwmoku.
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5 MporpamMmmunpoBaHue, HACTPOMKa U KOHTPOIb

5.1 lnueBas naHenb B peXumMe NporpaMMupoBaHus

[ns TexHonormyeckoro NporpaMMMpoBaHns, HAaCTPONKM N KOHTponsa koHTponnepa MUK-50 ncnoneaytotes
WHAMKaTOPbI U KNasuLWy NIMLEBOW NaHenNw.
Jlnuesasa naHenb koHTponnepa MUK-50 B pexvme nporpaMMUMpOBaHUS U HACTPOWKW NpeacTaBneHa Ha

pucyHke 5.1.

VHavkaums napaMeTpoB
[MNe1 n MNe2

Howmep ypoBHs
nporpaMmMmMpoBaHus

—

299 \VIIKPOA

[MNe3

WHavkaumsa napameTpa

Knasuiia oTMeHbl
BbINOSTHAEMbIX AENCTBUI

MNe4

WHavkaums napameTpa

KnaBuwun nameHeHus
3Ha4yeHns napameTpa

KnaBuiumn nameHeHus
YPOBHS NPOrpaMmmMmnpoBaHns

Knaswuwa ansa niesepcum
BXOAHOro curHana npu
HacTpoOWKe CBsA3en

Knasuwa nogTBepxaeHns
BbINOMHAEMbIX AENCTBUN

Pucyrok 5.1 - Jluyesas naHenb koHmporsnnepa MUK-50 e pexume npoepammuposaHusi

5.1.1 UupukaTopbl n gucnnen

CBeToaMoAHble MHOMKATOPbI CUTHAnNMU3upyloT O pexrme paboTbl, BbiGpaHHONW npoueaype v owwwnbkax. Ha
LM POBbIE CEMUCErMEHTHbIE MHAUKATOPLI BEIBOASTCS HOMEpa U 3HaYeHUs1 NapaMeTpoB.

Oucnnen
o KAHAI (Ne)
e NAPAMETP
e 3ABOAHHSA
e BUXIO

UngukaTtop
o 1P

e OT

e OLL

Ha3HauyeHue gucnnes B pexume nporpaMmMmmpoBaHus

MHanumpyeT HoMep YpOBHSI NMPOrpamMmmMuUpOBaHKSI.

MHouumpyeT Homep BbibpaHHOro napameTpa.

MHouumpyeT 3HadYeHne napameTpa NporpaMMMpoBaHmUs UMM KOHUIypawmm.
Ha gaHHbIn gucnnei BbIBOOATCS 3HAYEHUS BCMIOMOraTeibHbIX MapameTpoB.

Ha3HauyeHue UHOAUKaATopa B peXxnmMme nporpammmpoBaHusa

CeeTuTcs, ecnu kKoHTponnep Haxogutcs B pexxume NMPOMPAMMUPOBAHUE.
He cBeTuTCs, ecnu koHTponnep HaxoanTtes B pexume PABOTA.

MHHMLI,VIpyeT Hann4ymne oTKa3oB.

MHanumpyeT Hanuyne owmook.

5.1.2 KnaBunartypa

Knaeuwm wucnonb3ylotca ans  Bblbopa YpOBHS MPOrpamMMUPOBAHWS, PEXWMOB, AN WU3MEHEHUN
napameTpoB, 3arnycka TeCToB U T.4,.

KnaBuwa unu

HasHayeHue knaBuil B peXxume nporpaMmmMmpoBaHus

KOMOUMHauus

Komb6uHauums
KnaBuLl
[43¥] MeHi0 +
[NekH 4]

Kom6buHauus
Knaswuil
[4¥] MeHi0 +
[NekH 1]

Mcnonb3yeTtca Ansg nepexofa B peXxvM NporpaMMUpOBaHus.

O nepexope B pexum NMPOrPAMMUMPOBAHWE cBugeTtenscTByeT cBeveHve nHaukaTopa lMP.
Mpu aTOM B pexume NporpaMmmMmnpoBaHns OYHKLMOHANbHbIE BITOKM HE BbIMOMHATCSA U

B KOHTpONfepe MOXHO W3MEHsiTb BCe 3anporpaMMuMpoBaHHble napameTpbl, 6roku,

KOHMrypaumto, KOHCTaHTbI U T. A.

McnoneayeTtca ans nepexopa B pexum PABOTA.
Mpu nepexoge B pexum PABOTA nHgukatop MNP racHeT u 3acseTtuTcsa niankatop Pb.

B pexume paboTbl MOXHO KOHTPONMpOBaTb CWUrHanbl U napameTpbl, HO HWKakue
napameTpbl KpoMe KO3MMDULMEHTOB UBMEHATL HEMb3S.
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e [+¥] MeHio B pexume TMPOTPAMMUPOBAHUWE paHHas knaBuwa BbINOMAHAET (YHKUMIO OTMEHbI
BbINOMHEHHbIX AEACTBUI, onepauui.
«[4¥] MeHIo» — KnaBulla OTMeHbl. HaxaTue aTon Knasuium cOpackbiBaeT Bbi3BaHHbIE
napaMeTpbl, OCTaBMss Ha AWCree NuWb nepebii napametp. Ecnu knasuwa «[4¥] MeHio»
HaXMmaeTcss 40 nocnefHero Haxatust knasuwmn «[<&'] Beig», ycTaHOBMeHHble napameTpbl B
namsATb He BBOASTCS.

¢ [¢'] Beig Knasuwa npegHasHavyeHa AN MNOATBEPXKAEHUS BbIMOMHAEMbIX AEWCTBUIA, onepauui v Ans
duKcauMm BBOAUMBLIX 3Ha4YeHuWn. Hanpumep, duKkcaums BBoAa W3MEHEHHOro 3HaveHus
napameTpa, a Takke NpoaBMKEHNE NO YPOBHAM NPOrpaMMmMpoBaHns 1 T.0.

«[¢] BBia» — knaBulLa MMeeT OBOMHOE Ha3HayeHWe: oHa UCMonb3yeTcs Ans Bbibopa
HY>XHOrO napameTpa u Ans BBOAA YCTAHOBIEHHbIX NapameTpoB B NamaTb. B kaxaon onepauun
no NPoOrpaMMMpPOBaHNIO, HACTPOMKE N KOHTPOIIO MCNOMb3YEeTCA HECKONbKO napameTpos. Bbizos
3TUX MapaMeTpoB Ha AMUCNMEeN OCYLEeCTBNSeTCA NocnefoBaTenbHO: MNPU KaXaoM HaxaTuu
knasmwmn «[<&] BBig» Ha COOTBETCTBYIOLMIA AMCNEN Bbi3blBAE€TCA O4YepeaHol napameTp,
y4YacTBYIOLWMIA B AaHHOW onepaumun. JTOT napameTp npu HeobxoanMMOCTU MOXET U3MEHSATBCA C
nomMoLLbto Knasu «[Al», «[V]».

Mocne Toro, kak Bce napameTpbl, y4acTByoLMe B AaHHOW npoueaype, 6yayT Bbi3BaHbI
W ycTaHoBneHbl, ouyepedHoe (nocrnefHee HaxaTtve knasuwun «[¢] Beig» cbpacbiBaeT
Bbl3BaHHbIE NapameTpbl.

Kpome Toro, B pexume NporpaMmyMpoBaHust 3TO NocrnefgHee Haxatue knasuwm «[&]
BBig» BBOAUT yCTaHOBNEHHbIE NapaMeTpbl B NamAThb.

o [Nekn 1] Vcnonb3yeTca Ans U3aMeHeHUs HoMepa YPOBHSA MEHIO B CTOPOHY YBENUYEHNs.

o [NekH 4] VMcnonb3yeTca Ans UBMeHeHUs HoMepa YPOBHSA MEHIO B CTOPOHY YMEHbLUEHUS.

e [3aBA.] Mcnonb3yeTca Ansg MHBEPCMU BXOAHOTO CUrHana npu KOHOUryprupoBaHum CBs3en Ha ypoBHe 3.

o [A] 3Hau. KnaBuwa "Gonbwe". Mpu kaxgom HaxaTuvM 3TOW KNaBULIM OCYLLECTBISETCS YBENMYeHue

3Ha4YeHnss n3aMeHsiemoro napametpa. pu yoepXxunsaHuun 3TON KNaBULUM B HAXaTOM MOSI0XKEHUN
yBenuyeHune 3HaYeHUN NPOUCXOANT HEMPEPLIBHO.

o [V] 3Hau. Knasuwa "meHble". py kaxgom HaxaTun 3TOM KNaBULLIM OCYLLECTBMSETCA YMeHblUleHue
3HaYeHNs1 M3MEeHsieMOoro napametpa. [py yaepxmBaHUM 3TOW KIABULLM B HAXKATOM MOJTOXEHUMN
YMEHbLUEHUE 3HAYEHUIN MPOUCXOOUT HENPEPBLIBHO.

MpumeyaHue. lNpyu M3MEHEHMU 3HAYEHWN NapameTpoB [AEWCTBYIOT PEXUMbI YCKOPEHHOTO W3MEHEHWS
3Ha4eHun — cMm. puc. 4.2.

5.1.3 Pexxum nporpaMMmnpoBaHnA U paboThbl

KoHTponnep MoxeT HaxoauTbCst B OAHOM U3 ABYX pPeXUMOB: nporpammupoBanus (MP) unu padotel (PB). B
pexume nporpamMmMnpoBaHns Nporpamma KoHTponnepa He paboTtaeT. B aTom pexume cocTosiHue BCex ero BbIXOO0B,
TanMepoB, CYETUNKOB U SHEEK HAKOMIEHUS 3aMOPOXEHO, @ Ha NMLEBON NaHenu ceetTuTca nHavkartop MMP.

B pexume nporpamMMmpoBaHMS MOXHO WM3MEHATb BCE MapameTpbl, Kak KOHTponmnepa B LEeNoM, Tak U
yHKLUMOHanNbHbIX 6OKOB.

B pexvme paboTbl cBeTUTCA cBeToamoaHbIn uhankatop PB (MNP He ceBeTutCS).

B pexume paboTbl KOHTpONMep BKMOYEH B pexuMm ynpaenenusi. [pu nepexoge B 3TOT pexum paboTa
KOHTpONMepa Ha4MHAETCs C TOr0 COCTOSIHUS, B KOTOPOM OH Haxogowurncs B MOMEHT nepexoja B pexum
nporpaMMMpoBaHust (3T0 BEPHO NMULLIb ANst TOW YacTu CTPYKTYpbl OYHKLMOHAmNbHbLIX OOKOB, KOTOpasi HE MEHsINAch B
pexume nporpaMMyMpoBaHust).

B pexume paboTbl MOXHO KOHTPOMMPOBATbL NMapaMeTpbl U CUrHasbl, a TakKe U3MEHATb KOIMPULIMEHTHI.
Mpn nepexoge M3 pexvMa «NporpaMMUPOBaHME» B PeXmM «paboTa» KOHTYPbl PErynMpoBaHUS BKIIYAKTCA B
paboTty 6e3ygapHo.

Mpy HanUuMn OTKA30B B KOHTPOJINIEPE HEBO3MOXHO MEPENTU B pexum paboTbl KOHTponnepa 4O NOJTHOro
YCTPaHEHWs1 OTKA30B.

5.2 TexHonoru4yeckoe nporpaMmmMmupoBaHue U TeCTUpoBaHue

5.2.1 MNMpouenypa nporpammupoBaHus

Bbizos pexuma NMPOTPAMMWPOBAHUME 3awuuieH naponem u ocyulectBnsetcs ns pexuma PABOTA
anuTenbHbiM, 6onee 3-x cekyHa, Haxatuem kombmnHauum knasnw  MeHto + [NekH i].
Mocne atoro Ha pgucnnen MNAPAMETP BbiBogsaTcs cumsonbel "PASS" — BBog napons. Ha gucnnen
3ABOAHHA BeiBOANTCS MuratoLLee 3HadeHme napons: «0000».
C nomoLLpbio KnaBuiuv A BBeCTV naponb: «0002» 1 KpaTKOBPEMeHHO HaxaTb knasuiy [&].
Ecnu naponb BBegeH He 8epHo — npubop nepenget B pexum PAGOTA.
Ecnu naponb BBEAEH 8epHO - To Nnpubop nepenget B pexum NMPOMPAMMUPOBAHUE.
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Ha nepexog B pexum NMPOTPAMMUPOBAHUA ykasbiBaeT cBeTswmiics nHankatop MP.

B pexvme nporpammupoBaHuMs 3agalTcsi  BCe MporpaMMupyeMble  napameTpbl  KOHTponnepa,
onpegensioLmne ero MyHKLUMOHaNbHY CTPYKTYpPY.

OneMeHTbl NuUUEeBON naHenu (AWMCnnen, WHAMKATOPbl, KMaBuLLIM) B PEXUME MporpamMmmmnpoBaHus
npeactasneHel B pasgene 5.1. dopmaT vHAMKauMM uHGOpMauMM Ha Aucnnesx npu NporpammyvpoBaHnn U
TECTMPOBaHWUN NpMBEAEH Ha pUCyHke 5.1.

B koHTponnepe vmMetoTcs BOCEMb NpoLeayp (M COOTBETCTBEHHO BOCEMb YPOBHEN) MporpaMmmmpoBaHus,
KOTOpble nNpeAcTasrneHbl Hxe. Kaxagasa npoueaypa NporpaMMUMpPOBaHUS MMEET CBON YPOBEHb, MHAMLMPYEMbIN Ha
ancnnee «Ne» (KAHAIT). B nocnepylowux pasgenax npuBoauMTcs nogpobHoe onucaHuwe Kaxgow npoueaypbl
TEXHOMOrMYeCcKoro NPorpaMMMpPOBaHNS U TECTUPOBAaHWS.

Cocrosinue aucnnes «Ne» HaumeHoBaHue ypoBHSA 1 npoueaypbl NporpaMMupoBaHus
(KAHAI) - Homep ypoBH#

HacTponka konuyecTtBa yHKLUMOHaNbHbIX 610KOB, KONMYECTBa KOHTYPOB
1 perynupoBaHusi, NporpaMMHbIX 3a4aTYMKOB M KONMYECTBa NOMb30BaTENbCKNX
naHenen MHAMKaUUM 1 ynpasneHns

MporpaMmumpytoTcs OyHKLMOHamNbHbIe Br10KM B MporpaMme nosb3oBaTensi, HoMep,
TN 6noka, 6a30BbIVi agpec NapameTpPoB M MOAMUKATOP KoNMYecTBa BXOA0B

MporpammupytoTcs cBA3M PYHKUMOHANbHOro 6rnoka B nporpamme nonb3oBaTenst

HacTpoiika napameTpoB yHKUMOHaNbHbIX 61oKkoB

TeCTVIpOBaHVIe ANCKPETHbIX N aHarnoroBbIiX BXOA40OB-BbIXO40B, KaJ'IVI6pOBKa
aHanoroBbIX BXo40B U KaJ'II/I6pOBKa aHanoroBbIX BbIXOO0OB

CuctemHble napameTpbl (Bepeus N0, cBobogHasi namaTb nporpamm, cBoboaHas
namsiTe aHHbIX, CETEBOW afpec, CKOPOCTb ceTeBoro obmMeHa, Tanm-ayT)

Ha paHHOM ypoBHE NpOU3BOAWTCS KOHTPOMb OTKA30B NpW NPOrpaMmMmnpoBaHunm

00 N O |01 |BhWN

Ha pnaHHoMm YpOBHE NMpon3BoaANTCA COXpaHeHMne nporpamMmbl nonb3oBaTtend,
HAaCTpPOEK 1 NnapamMeTpoB B 3HepFOHESE\BMCVIMOI7I namMmATn KOHTpoJIiepa

5.2.1.1 HacTtpowka konuyecTsa 6rokoB

Ha paHHOM ypoBHE NpOrpamMMMpOBaHWs yCTaHaBNMBaeTCs HEOOXOAMMOE KOMNMYECTBO (hYHKLMOHAMNbHbIX
6nOKOB, KONMMYECTBO KOHTYPOB PErynUpoBaHWs (PerynsTopoB), KONMMYECTBO MPOrpaMMHbIX 3a4aTyMKOB, a Takke
KOIIMYECTBO MOJSIb30BATENBCKUX NAHENEW UHAMKALMK U YNIPaBREHNS!.

Tabnuya 5.1 — [IpoepammuposaHue KoHmposepa

ﬂm;:ﬁm”” Aucnneit MAPAMETP Avcnne Avcnneii
Homep ypoBHs T 2 —— 3ABOAHHA BUXIO
, pa3psag 3-n, 4-n paspsg
00...99 00...09 0000 ... 0009 000 ... 009
1 KonuyecTtso KonuyecTtso KonuyectBo Konuyectso
YHKUMOHANBbHBLIX KOHTYpOB nporpamMmmHbIX Nnorib3oBaTeNbCKUX
6rokoB perynmpoBaHus 3aaT4nKoB naHenemn

Mocne BBOAa BbILENEPEYMCIIEHHOW WHOpMaumMM B KOHTponnepe ¢OpMUMPYeTcs WUCMONHUTENBHBIN
nporpaMMHbIA  MOAYMb MporpamMmbl MONb30BATENS, 3arpyXEHHOW C KOMMbioTEpa WM BBEOEHHOW C nepeaHen
naHenwu.

Mpwn BBOAE 3Ha4YeHnsa «00» B 1-m n 2-m paspsge aucnnes NMAPAMETP npoussBoguTcs ounctka nporpammbl
nonb3oBaTens.

BHumaHue! OlaHHyto onepaumio HeobxoaUMO BbINOMHUTL NEPE/ 3anuCcbio HOBOW NPOrpamMmmbl B KOHTPOMMeEp.

Mpu BBOAE NAapaMeTpOB AAHHOIO YPOBHS BO3MOXHO CBedeHue mHaukatopa otka3 OT, B AaHHOM cry4vae
HeobX0AMMO NPOBEPUTL MPABUITbHOCTL NPOrPaMMUPOBaHUSA (PYHKLMOHAIbHBLIX OM10KOB, NpOrpamMMMpOBaHNe CBS3EWN
6roKOB, YCTAHOBKY W HACTPOWKY NapameTpoB, Uiu NOATBEPAUTL eLle pa3 BCe 3HaYEHUS! JAHHOTO YPOBHSI.

5.2.1.2 NMporpammMmupoBaHue PyHKLMOHaNbHbIX G/10KOB

Ha paHHOM ypoBHe nporpammupyeTcsi Homep yHKUMOHanbHoro 6rnoka B nporpamme nonb3oBaTens, TUn
6roka (cornacHo 6ubnmoTteke hyHKLMOHanNbHbIX 6r10KkoB), 6a30BbIN aapec NnapaMeTpoB U MoguduKaTop KonnmyecTea
BXOZOB W/Wnu napameTpoB.

Tabnuya 5.2 — [NpozpammuposaHue KOHMpoIepa

ﬂ"cl?:::ﬁm» IOucnnen NAPAMETP Oucnnen Aucnnen
Homep ypoBHs 1-n, 2-n pas3psag 3-n, 4-n paspsg SABAAHHS BUXIA
00 ... 99 00..99* 0000 ... 0300 001 ... 012 **
2 Homep Grnoka Tun 6noka BbasoBbIi agpec MoaudukaTtop
napameTpoB KonunyecTsa BXOA0B
¥ napameTpoB.




45

* CM. 6nbnmnoteky pyHKUMOHamNbHbLIX GITOKOB.
** Inst BIoKOB, KOTOPbIE He MMEIDT MoaudmKaTopa, 3TOT napameTp Bcerga paseH 001.

5.2.1.3 NMporpammupoBaHue ceasen

Ha gaHHOM ypoBHe NporpamMmmmpyroTcs CBA3W pyHKLMOHanbHOro 6oka B nporpaMmme nosnb3oBaTtens.

Tabnuya 5.3 — [MpoepammuposaHue KOHmpoepa

n"";:ﬁ:}]"” Ovcnnei MAPAMETP ncnneit [ucnneii
3ABOAHHA BUXI
Homep ypoBHs 1-i, 2- pa3psag 3-n, 4-n paspag A A
00 ...99 01..99* 0000 ... 0099 01.. 12* vnmn
3 -01...-12**
Howmep 6noka Howmep Bxoaa Homep 6rioka Homep BbIxoga **
* 00...N — Bce BxoAa 6nokoB ( N — BxogoB)
(N+1) ... (N+M) — Bce cBoucTBa 6noka ( M — cBoicTB).

B kaxxgoro 6noka gomkHbl ObITb CBSA3aHbI BCe BXOAa, UHaYe byaeT BbiaaBaTbCsl cMrHan otkasa (otka3 Ne6 —
He MOAKMIOYEHHBbIN BxoAd). Takke MOXHO CBsA3biBaTb M CBOWCTBa Onoka, And Toro 4Tobbl B KaXXOOM LUKMe
nporpamMmmbl 3anucbiBaTb B CBOMCTBO AaHHOrO Grioka 3Ha4YeHme HyXXHOro Bbixoda Apyroro 6rnoka.

** Mpun nporpamMmmnpoBaHnK CBA3EN, NOcne BBoAa 3Ha4YeHMs1 HoMepa Bbixoda Ha gucnnee BUXIO, HaxaTvne
knasuwu [3aBA.] ycTaHaBNMBaET UHBEPCUIO AaHHON CBA3W, YTO OTOOpaXKaeTCcs CUMBOIIOM «-».

5.2.1.4 Hactpouka napameTpoB
Ha gaHHOM ypoBHe Npov3BOAMNTCA HacTponKa napameTpoB OYHKLMOHANbHbLIX 6OKOB.

Tabnuya 5.4 — [MpozpammuposaHue KoHmposnepa

n"",?:ﬁ:ﬁ""’” [vcnnei MAPAMETP Avcnneit [ucnnei
Home —— — 3ABOAHHA BUXIAQ
P YPOBHsA 1-in, 2-n pa3psa 3-n, 4-n paspsg
00...99 01..99 -9999 ... 9999 000, 001
4 Homep 6rnoka Homep napameTtpa 3HaveHve Paspelenue
napameTpa N3MeEHeHUs
napameTtpoB *

* YcTaHoBKa JaHHOro 3Ha4YeHus pa3peluaeT unm sanpeLlaeT Nnpon3BoaMTL UBMEHEHWE aHHOTO NapameTpa
B pexxume PABOTA. [Ins namepeHus napaMmeTpa HyXXHO B pexunme paboTbl KOHTponepa nepenTy Ha NnaHenb
WHAMKALUN U pefaKTMpOBaHUS NapameTpoB (OyHKLMOHAanNbHbIX 6110koB (cM. n.6.1.2).
CoCTOsIHME AaHHOIo 3HaYeHust:
000 — 3anpeLleHo n3MeHATb AaHHbIV napameTp B pexmume PABOTA,
001 — pa3pelueHO M3MeHATb AaHHbIM napameTp B pexume PABOTA.

5.2.1.5 TectTupoBaHue 1 KanMGbpoBKa BXOAOB-BbIXOA0B
Ha paHHOM ypoBHE NpOU3BOAMTCA TECTUPOBAHWE [OUCKPETHbIX W aHarnoroBblX BXOLOB-BbIXOO0B
KOHTpoOnnepa, a Takke aBToMatMyeckass M pyyHas kanubpoBka aHanoroBbiXx BXOOOB, M KanubpoBka aHanoroBbIX

BbIXOO0B.

Tabnuya 5.5 — [IpoepammuposaHue KOHmposepa

Oucnnen -

«Ne» KAHAT Aucnnen NMAPAMETP [vcnneit 3ABOAHHS Oucnnen
Homep 1-n, 2-n 3-",4-1 BUXIO
YPOBHA pa3psa pas3psag

01 Homep Bxopa XXXX — 3Ha4yeHue BxogHoro curHana (%) 000
Tect XXXX — 3HA4YEeHNEe BXOAHOro curHana, 001
aHanoroBbix | 01 — 1- Bxog YTO COOTBETCTBYET Havany wkanbl (%)
BX0A40B XXXX — 3Ha4YeHne BXO4HOro curHana, 002
Al1-Al8 YTO COOTBETCTBYET KOHLY Wkanbl (%)

02 — 2-n BXof, AHanornyHo 1-my Bxogy

5 03 — 3-n BxoA AHanoruyHo 1-my Bxoagy

04 — 4-n Bxop, AHanoruyHo 1-my Bxoagy

05 — 5-n Bxof, AHanornyHo 1-my Bxogy

06 — 6-11 BXo[, AHanornyHo 1-my Bxogy

07 — 7-n BXof, AHanornyHo 1-my Bxogy

08 — 8- Bxof, AHanornyHo 1-my Bxogy

09 — 9-1 Bxop, AHanornyHo 1-my Bxogy (ans MMK-50-16 u

MWK-50-17 - komneHcauus TIM)
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[TpodomkeHue mabnuubkl 5.5 — [NpoepammuposaHuUe KOHMponepa
Oucnnen N
«Ne» KAHAN Aucnnen NAPAMETP [ucnnei 3ABOAHHSI Oucnnen
Homep 1-#, 2-1n 3-it, 4-n BUXIA
YPOBHA pa3psa pa3psa
02 Homep BbIxoga | Xxxx — u3MeHeHue 3HavyeHns Bbixoaa (A, V) 000
Tect 01 — 1-1 BbIX0Oq, XXXX — CMelLleHne Bbixoaa, B % 001
aHanoroBbIX XXXX — KO3 PUUMEHT ycuneHus, B ef. 002
BbIXO40B 02 — 2-1 BbIXoA, AHanoruyHo 1-my BbIxoay -/-
AO1, AO2
03 Homep Bxopaa 0000 — Bxo, OTKITHOYEH 000
TecT 01 — 1-n Bxop, 0001 — Bxog BKIOYeH (nogaHo =24B)
OVCKPETHBbIX 02 — 2-n BXoq AHanornyHo 1-my Bxogy
Bxofos DI1- 03 — 3-i1 Bxop, AHanoru4Ho 1-my Bxoay
DI3
04 Howmep Bbixopa | 0000 — BbIXoA OTKMHOYEH 000
Tect 01 — 1-1 BbIXO[, 0001 — BbIXO[ BKINIOYEH
OVCKPETHBbIX 02 — 2-i BbIxOA AHanornyHo 1-my BbiIxogy
BbIXO0B 03 — 3-1 BbIX0[, AHanorn4Ho 1-my BbIxogy
DO1-DO5 04 — 4- Bbixoa | AHanornyHo 1-my Bbixoay
05 — 5-n BbIxog4 AHanornyHo 1-my BbIxogy
05 Homep Bxopna xxxx — CocTosiHue cumanyeckoro Bxoaa 000
ABTOomMaTuyec- | 01 — 1-n Bxop, ABTOMaTMYecKkas kKanMbpoBka He NpoBoaUTCS
Kas
Kannbposka xxxx — CocTosiHue manyeckoro Bxoga 001
aHanoroBbIX ABTOMaTMYeECKasi KanMbpoBKa HAYanNbHOro
Bxogos Al1- 3HAYeHUs LUKarbl
Al8 xxxx — CocTosiHne hr3n4eckoro Bxoaa 002
ABTOMaTMYecKasi KanmbpoBka KOHEYHOTO
3Ha4YeHus LKanbl
02 — 2-n BxoA AHnanoruyHo 1-my Bxoagy
03 — 3-n BxoA AHanoruyHo 1-my Bxoagy
04 — 4-n BxoA AHanoruyHo 1-my Bxogy
05 — 5-n Bxof, AHanornyHo 1-my Bxogy
06 — 6-1 BXo[, AHanornyHo 1-my Bxogy
5 07 — 7-n BxoA AHnanoruyHo 1-my Bxoagy
08 — 8- Bxoz AHnanoruyHo 1-my Bxoagy
09 — 9-n BxoA AnanoruyHo 1-my Bxogy (ang MUK-50-16 n
MWK-50-17 - komneHcaums TI1)
06 Homep Bxopna xxxx — CocTosiHue cumanyeckoro Bxoga 000 — He
Py4Has 01 - 1-n BxoA PyuyHas kannbpoBka Ha4yanbHOro 3Ha4yeHus COXpaHATb
kanmbpoBka LKansl 001 -
Ha4anbHOro COXpPaHUTb
3HayeHus 02 — 2-n Bxog AHanornyHo 1-my Bxogy
LiKanbl 03 — 3-n BxoA AHanoruyHo 1-my Bxogy
aHanoroBbIX 04 — 4-n Bxop, AHanornyHo 1-my Bxogy
BxopoB Al1- 05 — 5-71 BXxoA AHanorn4Ho 1-My BXoay
Al8 06 — 6-1 BxoA AHnanoruyHo 1-my Bxoagy
07 — 7-n BxoA, AHanoruyHo 1-my Bxoagy
08 — 8-n BxoA AHanornyHo 1-my Bxoagy
09 — 9-1n BXxof, AnanoruyHo 1-my Bxoay (ans MUK-50-16 1
MWK-50-17 - komneHcauus TI1)
07 Homep Bxopaa xxxx — COCTOsiHNE (hU3NYECKOro BXOAa 000 — He
Py4yHas 01 - 1-n BxoA PyuyHas kannbpoBka KOHEYHOro 3Ha4YeHus COXpaHATb
KannbpoBka LuKanbl 001 -
KOHEYHOro COXPaHUTb
3HaYyeHus 02 — 2-n BXo[, AHanornyHo 1-my Bxogy
LuKanbl 03 — 3-1n BXof, AHanornyHo 1-my Bxogy
aHanoroBbIX 04 — 4-n Bxop, AHanoruyHo 1-my Bxoagy
BxopoB Al1- 05 — 5-i1 BXOZ AHarnorm4Ho 1-mMy Bxogy
Al8 06 — 6-11 BXo[, AHanornyHo 1-my Bxogy
07 — 7-n BXof, AHanornyHo 1-my Bxogy
08 — 8- Bxof, AHanornyHo 1-my Bxogy
09 — 9-1 Bxop, AHanornyHo 1-my Bxoay (ans MUK-50-16 n

MWK-50-17 - komneHcauus TI1)




47

[TpodomkeHue mabnuubkl 5.5 — [NpoepammuposaHuUe KOHMponepa
Oucnnen .

«Ne» KAHAN Aucnnen NAPAMETP [ucnnei 3ABOAHHSI Oucnnen
Howmep 1-n, 2-1 3-, 4-i BUXIA
YPOBHs paspan paspsag

08 Homep Bbixoaa | xxxx — 3HauyeHue, NogaBaeMoe Ha BbIXog npu 000 — He
Py4yHas 01 — 1-n BbIXO, KanMbpoBKe Ha4yarnbHOro 3Ha4YeHNs LUKarbl COXpaHATb
kannbpoBka 001 -
Ha4yanbHOro COXpPaHUTb
3Ha4veHuns 02 — 2-n BbIXO, AHanoruyHo 1-my Bbixogy
LKansl
aHanoroBbIX
BbIXOO0B
AO1-AO2
09 Homep Bbixopa | xxxx — 3Ha4eHne, NogaBaemMoe Ha BbIXoA npu 000 — He
Py4yHas KannbpoBke KOHEYHOro 3Ha4YeHUs LKanbl COXpaHATb
kanubposka 01 — 1-n BbIXOA 001 -
KOHEYHOro COXpaHATb
5 3HaYeHuns 02 — 2-n BbIXO, AHanoruyHo 1-my Bbixoay

LKansl
aHanoroBbIX
BbIXOO0B
AO1-AO2
10 01 - cekyHabl 0000 — 0059 000 — He
Kanubposka | 02 - MUHyTI 0000 — 0059 COXpaHATb
Taiimepa 03 - yacsl 0000 — 0023 001 -
peanbHoro 04 - foeHb 0001 — 0007 COXpaHATb
BpemMmeHun Hegenun

05 - uncno 0001 - 0031

mMecsaua

06 - mecsl, 0001 - 0012

07 - rog 0000 — 0099 (2000 — 2099)

5.2.1.6 CucteMHble napameTpbl

Ha gaHHom YpOBHE Npon3BoanNTCA HacTpoKKa CUCTEMHbIX MapaMeTpPOB KOHTPOSNepa U KOHTPOIb owmnbok.

Tabnuya 5.6.1 — [poepammuposaHue KoHmposepa

Oucnnen .

«Ne» KAHAN Aucnnen NMAPAMETP N Oucnneit
Homep T 2.0 3, 4 Oucnnen 3ABOAHHA BUXI
YPOBHA paspsa pa3psa

01 01 00.xx 000
CunctemHble Bepcusa MO roe: 00 — ko4 MoZenu KoHTponnepa
napameTpbl XX — HOMep Bepcum1
02 He ucn.
02 01 XXXX 000
MapameTpsbl CeteBovi agpec | 0000 — 0255 (0000 — OTKNIOYEH OT CETH)
CeTeBoro 02 XXXX 000
obmeHa CkopocTb 0000 - 0012,
ceTeBoro roe:
obmeHa, but/cek | 0000 — 2400
6 0001 - 4800
0002 — 9600
0003 — 14400
0004 - 19200
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800

0009 - 115200
0010 — 230400
0011 - 460800
0012 — 921600
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[MpodomkeHue mabnuybl 5.6.1 — [poepammuposaHue KoHmponepa

Oucnnen N
«Ne» KAHAN Aucnnen NAPAMETP [vcnnei 3ABOAHHSI Oucnnen
Homep 1-ia, 2-i4 3-n, 4-i BUXIA
YPOBHs paspan paspsag
02 03 XXXX 000
MapameTpbl | Tanm-ayT kagpa | cMm. pasgen 3.4, Tabnuua 3.1
CeTeBoro 3anpoca B CUCT.
obmeHa TakTax
04 0000 — Modbus RTU (ctaHaapT «Mukpon») 000
MpoTokon 0001 - Modbus RTU (ctaHaapT «Modicony)
obmeHa**
05 0000 — «3-2-1-0» 000
Mopsaok 0001 — «1-0-3-2»
crnegoBaHuUa™* 0002 — «0-1-2-3»
03 01 XXXX 000
Pecypc CsobogHasa 0000 — 0200 *
cucTeMmsl namsTb
nporpamm
6 02 XXXX 000
CobogHas 0000 — 0400 *
namsTb
BbIXOAHbIX
perucTpos
03 XXXX 000
CBobogHas 0000 — 0320 *
namsTb
napameTpoB
(cBONCTB)
04 00-99 0000 — 0002 000 — 999
CucrtemHble Homep owmnbkn Tun owmnbKkn Kopg
OLLIMOKK Cm. Tabn.7.6.2 OLLNGKK
Cwm. Tabn.
5.6.2

* B paHHOM napameTpe ykasbiBaeTCs KONMYECTBO 3anucel, odHa 3anucb paBHa 4 Ganta (Hanpumep,
Homep 6roka, Homep Bxoaa, HoMmep 6rnoka, HoMep Bbixoaa).

*%

HactpanBaetcs Ons obmeHa AaHHbIMM C npubopaMu CTOPOHHUX Mpou3BoauTenei (Hanpumep,

naHensMu onepatopa upm Siemens, Weintek, Ta apyrue). bonee nogpo6Ho cMoTpuTte B nyHkTe 3.4.2-3.4.4.

Tunbl (koabl) cucTeMHbIX U nporpammupyembix OLLUBOK,

MHAMLMPYEMbIX Ha YypoBHe 6, noaypoBHA 04, ykasaHHbIX B Tabnuue 5.6.1

Tabnuya 5.6.2 — Turnbl oWUb0OK KOHMpPOosIepa

Tun Kon n M
ownBKN | ownbKku pVYMHa oWnOKKN eToA ycTpaHeHUs ownoKn
01 Owwnbka aHanorosoro BxoAa Al1 YCTpaHuTb NpUYnHY BbIXOAa cUrHana 3a
CvrHan Ha Bxoge BbllLlen 3a AnanasoH AvanasoH Lkanbl ( unv kannbposaTk LwKany)
LuKansol
01 P T RvTupe
08 Owwubka aHanorosoro Bxoga AI8 | ... ...
CwvrHan Ha Bxoge BbILLEeN 3a AnanasoH
LUKansol
01 Owwubka npu obpalleHnn K BHELLHEN 1. BblkniounTb, a 3aTeM BKIMOYUTL KOHTPOMep
02 3HeproHesasucnmon namatn EEPROM
02 Owwbka npu obpalleHmn K Tanmepy 1. BbIKNouYnTb, @ 3aTEM BKITHOYUTb KOHTPONNep
pearnbHOro BpeMeHn Moayns npoueccopa
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5.2.1.7 KoHTponb oTKa3oB
Ha gaHHOM ypoBHE Npou3BOANTCS KOHTPOMb OTKA30B NpW NPOrpaMmMmnpoBaHnm.

Tabnuya 5.7.1 — [MpoepammuposaHue KoHmposaepa

HMC;::%NE» AOuvcnnen MNAPAMETP Aucnneit Avcnneit
N L. 3ABOAHHA BUXIQ
Homep ypoBHs 1-in, 2-1 paspag 3-n, 4- paspag
00 ...99 01..05 XXXX XXX
Homep oTkasa Twun (kog) oTkasa — CnyxebHas CnyxebHas
CcM. Tabn.7.7.2 MHopmaLms MHdopmaums
06 0000-0099 0000-0099
Tun (koa) oTkasa — Homep 6noka Homep Bxopga (He
cM. Tabn.7.7.2 NOAKMYEHHOrO)
7 07 0000-0099 0000-0099
Twun (kog) oTkasa — Homep Groka * Homep Groka ™
cM. Tabn.7.7.2
08 0000-0099 0000-0099
Tun (kog) oTkasa — Homep 6roka Homep Bxoaa 6roka
cMm. Tabn.7.7.2 nporpammMmpyemoro
oTkasa

MpumeyaHne.
*1. Ha paHHbIX gucnnesix ykasblBaeTcsi HoMepa OrokoB, B KOTOpbIX Ha 3Tane nporpaMmMupoBaHUst
NpOU30LLNO «NepekpbITue» obnacren agpecos NnapameTpoB.

Mepentn B pexum «paboTbl» NPU HanmUuUMM OTKA30B HEBO3MOXHO. VX HYXHO WCNpaBuTb B peXume
nNporpaMMmMpoOBaHUS.
Ownbkm (Tabn.7.6.2) MOXHO BUAETb U B pexnmMe «paboTbi». [INsg 3TOro HyXHO NepenTn B pexum naHenu
OTKa30B 1 OLWNBOK:
ow OoT

(o o oo o o0 = m)
Mpun aTom ByaeT BO3MOXHOCTb NPOCMOTPETHL MO NOpsAAKY koAbl Bcex owwnbok. Ha ancnnee 6yaeTt BuaHo

NOpsiAKOBbIA HOMEP OLINOKM, KOA OLIMOKU, 1 AONONHUTENbHAasS NHGOPMaLUS.

Tunbl (koabl) OTKA3OB,
MHAMLMPYEeMbIX Ha YpOoBHe 7, yKa3aHHbIX B Tabnuue 5.7.1

Tabnuya 5.7.2 — Turbl 0MKa308 KOHmMpoIIepa

Kop oTkasa MNpuynHa oTka3a MeTop, ycTpaHeHus oTkasa

01 OTKa3 3HepProHe3aBMCMMOW BHELUHEN 1. BbIKMOUUTb, a 3aTEM BKITHOUMTb KOHTPOIEP
EEPROM

02 Owwmbka Npu TECTUPOBAHNM U AMArHOCTUKE 1. BbIKNoYnTb, @ 3aTEM BKITHOYUTb KOHTpONNep
O3Y (RAM, onepaTvBHON NamsaTH)
npoLeccopa Ha aTane HavanbHoW
MHULMan13aunm KoHTponnepa

03 He cooTtBeTCcTBUE KOHTPOMNbHOWM cymMmmbl CRC 1. Haintu n yctpaHnTb HecooTBETCTBME B
obnacTv pegakTMpoBaHus KoHurypauum un nporpamme nubo, eCnn He HYXXHO YCTPaHsTb
KOHTponbHo cyMMbl CRC vcnonHutensHoro HECOOTBETCTBME - BbIKMOYUTL, @ 3aTEM BKITIOYNTb
mMoayns KOHTponnep.

2. BbinonHuTb onepauuio 3arpysku (yposeHb 1),
€CN HECOOTBETCTBME AOMKHO ObITb 3arpyxeHo.
Mpwu aToM, 3arpy3ka Ha ypoBHe 1 KOHTponupyeT
06bem Mcnonb3yemon namsiTu, cBs3un 6riokoB u

camy nporpaMMmy nonb3oBaTens.

04 He cooTtBeTcTBUE KOHTPONBLHON Cymmbl CRC 1. BeInonHuTb onepaumio coxpaHeHus (cm.
3arpy>xeHHOW NporpaMmbl Nonb3oBaTens v ypoBeHb 8), ecnv HeCOOTBETCTBME AOMKHO ObITb
KOHTponbHon cyMMbl CRC coxpaHeHHow COXpaHeHo.
nporpamMmbl Nonb3oBaTens

2. Ecnun He HyXHO yCTpaHaTb HECOOTBETCTBHUE -
BbIKIIOYMTb, @ 3aTeM BKITHOYUTL KOHTpOnnep.
05 Owwmbka koHTponbHoM cymmbl CRC 1. BbIknounTb, @ 3aTEM BKITHOYUTb KOHTPONNIep

NCMONHSIeMON NporpamMmMbl Nofb3oBaTens B
OBY (ocyLLecTBEHNE KOHTPOSS BO BpeMs
paboTbl)

OIS MHULManu3aLuym TECTOB HavarnbHOM 3arpysku
KOHTponnepa
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[MpodomkeHue mabnuypl 5.7.2 — Tunbl 0mMKa308 KOHmposnepa

06 OTka3 nporpamMmMbl Nonb3oBaTens 1. Mpu BO3HUKHOBEHMUN AAHHOIO OTKa3a Ha

He nopakntoyeHHbIn BXoa WHAMKaLUW yKa3biBaeTcs HOMep
HeNoAKIKYEHHOro Bxoaa. Hantn n yctpaHnts
OLWMBKY KoHUrypaumm ceasen yHKLMOHAMNbHbIX

6OKOB.

07 HenpasunbHoe pacnpegeneHve 6a3oBbIx 1. lMpyn BO3HUKHOBEHMMN AaHHOro OTKa3a Ha
agapecoB (pyHKUMOHamNbHbIX 6110KOB WHAMKaUUN yKka3biBaeTcs Homepa 6rnokoB ¢
(coBnageHve 6a30BbIX aApeCcoB B HECKOMbKNX | coBnaBwumu 6a3oBbiMy agpecamu. Hantm n
bnokax) YCTpaHUTb OLWMOKY KOHUrypawumm
Cwm. 1abn. 5.7.1 OYHKUMOHanbHbIX G1OKOB.

08 Mporpammupyembii oTkas 1. JlokannsoBaTb HEUCMNPABHOCTb COrfacHo

3anporpamMmmM1MpoBaHHO Jorvke paGoTl
POpPMUPOBaHUSI NPOrpaMMMUPYEMbIX OTKA30B

5.2.1.8 CoxpaHeHue nporpamMmmbl Nofb30BaTeNsl U HACTPOEK B IHEProHe3aBMCMMOMN NaMATH

Ha paHHom YPOBHE MNMPON3BOOUTCA COXpaHeHue nporpaMmmbl Nonb3oBaTesid, HAaCTPOEeK U napameTpoB B
3HEepProHe3aBMCMMON NaMATN KOHTporepa.

Tabnuuya 5.8 — [MpoepammuposaHue KOHMposiepa

HMC;ESENE» Oucnnen MAPAMETP [ucnneit [ucnneit
Howmep ypoBHs 1-i4, 2-1 paspsag 3-n, 4-n paspag 3ABAAHHA BUXIA
00...99 01..99 0000 — 000
He 3anucbiBaTh B
WHankaums WHankaums 3HEeproHe3aBUCUMYIO
8 3a4aHHoro 3a7eCTBOBaAHHOIO namsite
Konu4yectsa OMokoB KonuyecTtBa 6nokos 0001 - 000
3anucaTtb B
3HEepProHe3aBUCUMYIO
namsitb
MpumeyvaHue.

M3meHeHne B pexume PABOTA cnepyrowmnx napameTtpoB HE TpebyeT komaHabl CoOXxpaHeHust Ha ypoBHe 8.
[aHHble N3MEHEHNST COXPAHAKTCS aBTOMATUYECKN:

1) OnepaTuBHbIX NapaMeTpoB (PexUMbl pPaboTbl PErynaTopoB, NPOrpaMMHbIX 3a4aTYMKOB, 3HaYeEHWE
3a/laHHON TOYKWN perynsatopa, 3Ha4yeHue aHarnoroBoro BeIXOAHOTO BO3AENCTBUSA Perynsitopa B py4HOM pexunMe).

2) MNapameTpoB (hyHKLMOHAmNbHbIX 61TIOKOB, U3MEHEHUE KOTOPbIX Pa3peLLeHo Ha YPOBHE 4.

3) N3ameHeHne napameTpoB yHKUMOHanNbHbIX 6rnokoB no cetn (B pexume PABOTA u B pexume
NMPOrPAMMNPOBAHUE).

N3Y (EEPROM, FLASH) 2
MporpaMma Nonks0EaTENA =
*2
MNapaMeTphl NporpaMmMel -
none30EaTENA *
CHCTEMHBIE NapaMeTphl e {
*-1 i
03y

MNporpamma nonk3oeaTenA

MapaMeTpkl NpOrpaMMel
nonk30EaTenA

CHCTEMHLIE NApaMeTphl

*1. Banucb n3 MN3Y B O3Y NpoMCXOQMT BKIHYEHUS MUTaHWS Mpubopa, a Takke ecrnv Mo Kakom TO NpU4YMHe
ncrnopyeHa paboyas nporpaMma nonb3oBaTens.

*2. 3anuck nporpamMmel nons3osatens B [13Y npoucxoauT nNpu COXpaHEHNU Ha ypoBHE NporpaMMupoBaHus 8.

*3. MNpun paboTe KoHTponnepa 3anucb nNapameTpoB nporpammbl B [M3Y npoucxoguTt TOMbKO ANs onpeaeneHHbIX
6nokoB. 3an1cb NPOM3BOANTCA LIMKITMYECKN MO BPEMEHMW UIU NPU N3MEHeHUW napameTpa brnoka.

*4. 3anucs B M3Y nponssoanTcsa NpM U3MEHEHUN NapaMeTpa KOHTposnnepa.




51

6 YkazaHue mep 6e30MacHOCTH

6.1 K akcnnyatauum koHTponnepa MUK-50 pgonyckaiTca nuua, nMewwme paspelleHue ansa paboTel Ha
anekTpoycTaHoBKax HanpshxeHnem oo 1000 B n n3yumBLuMe pykoBOACTBO MO 3KCNyaTauuy B NOSIHOM 00beMe.

6.2 Okcnnyataums koHTponnepa MWK-50 paspellaetcs npyv  HanmuMuMu  UHCTPYKUMM MO TEXHUKe
6e3onacHoCcTW, YTBEPXAEHHON npeanpuatTueM-notpebutenem B YCTaHOBNEHHOM MOpsSAKe W y4uTbiBaloLewn
cneunduKy NPUMEHEHUs KOHTpomnepa Ha KOHKpeTHom obbekTe. lpwu akcnnyaTauum Heobxogmmo cobniopgaTb
TpeboBanus gevcteytowmnx npasun MNT3 u NTB ana anekTpoyctaHoBoOK HanpshkeHnem go 1000B.

6.3 KoHTponnep MWK-50 gormkeH aKkcnnyaTMpoBaTbCs B COOTBETCTBMM C TpebOoBaHMAMU LENCTBYHOLLMX
"MpaBun ycTponcTea anekTpoyctaHosok" (MYJ).

6.4 Vicnonbayiite HanpsxeHus nutaHusa (220B/50My nepeMeHHOro Toka), COoTBETCTBYIOLWME TpeboBaHUSAM
K anekTponuTaHuio Ansa koHtpornnepa MWK-50. Mpu nogaye HanpskeHUs nutaHus HeobXxoauMMoe ero 3HadeHune
OOIMKHO ycTaHaBnmeaTtbcs He Bonee, Yem 3a 2-3 cex.

6.5 Bce MOHTaxHble U npodunakTnyeckne paboTbl [OOIMKHbI MPOBOAUTLCA NPU  OTKHOYEHHOM
3NEKTPONUTaHUN.

6.6 3anpeluaeTcs NOAKMNOYATL U OTKMNOYaTb COEAVHUTENN MPW BKITIOYEHHOM 3NEKTPONUTaHUN.

6.7 TwaTenbHO NpPOU3BOAMTE MOAKMOYEHWe C cobnioeHneM MOMNAPHOCTN BbIBOAOB. HenpaBunbHoe
MOOKIOYEHNE UMW MOOKMYEHNE pa3bEMOB MNPW BKIOYEHHOM MUTAHUM MOXET MPUBECTU K MOBPEXAEHWIO
3NEKTPOHHbIX KOMMOHEHTOB Npunbopa.

6.8 He nogkntoyanTe Hemcnonb3yemble BbIBOAbI.

6.9 lpn pasbopke npubopa AnA ycTpaHeHus HewucrnpaBHocTen koHTponnep MWK-50 pomkeH ObiTb
OTKITIOYEH OT CETU ANEKTPONUTaHUS.

6.10 Mpw n3sneyeHun npmubopa M3 Kopryca He MpukacauTeCb K €ero 3reKTPUYECKUM KOMMOHEHTaM U He
noasepranite BHYTPEHHME Y3Mbl M YacTu yaapam.

6.11 Pacnonarante «koHTponnep MWK-50 kak MOXHO pJdanee OT YCTPOWCTB, rEHEPUPYIOLLMX
BbICOKOYACTOTHblE M3nydeHuss (Hanpumep, BY-neun, BY-cBapouHble annapartbl, MawuHbl, unu npubopsl
UCMNOornb3yHoLLMe NMNYIbCHbIE HANPsbKeHWs) BO n3bexaHne cboes B paboTe.

7 NMopAAoOK YyCTaHOBKU M MOHTaXa

7.1 Obwme ykasaHuA

KoHntponnep MUK-50 paccuvMTaH Ha yTONMEHHbIN MOHTaX Ha BEPTMKANbHOW MaHenu wJrta wnv nynesta
ynpasnenusa (cMm. puc. 7.1). KnemmHo-6nouHble coeguHuTenu, Bxogsiume B cocTaB KoHTponnepos MWK-50,
paccynTaHbl Ha ycTaHoBKY Ha penbc DIN35x7.5 EN50022.

7.2 Tpeb6oBaHUA K MeCTy YCTaHOBKMU

KoHTtponnepbl MUK-50 gomkHbl ycTaHaBNMBaTbLCS B 3aKpbITOM B3pbiBOGE30MacHOM 1 noxapobe3onacHoMm
NOMEeLLEeHUN.
YcnoBus akcnnyaTauum KOHTPOITIIEPOB HE XYXKe CrieAyHLNX:
* Temnepartypa OKpyXatoLLero Bosgyxa ot MuHyc 40 go nnioc 70°C;
* OTHOcUTEenbHas BnaxHocTb oT 40 go 95 %;
» atmocdepHoe aaenenne ot 85 go 106,7 kla;
* 0OMKHA ObITb 3aLLMTa OT BNUSIHUS BHELLHUX MarHUTHbLIX Nonei ¢ HanpsikeHHocTblo 6onee 400 A/w;
* JOMKHa OTCYTCTBOBaTb BUBpaLns MeCT KpenneHusi ¢ YacToTtou Beiwe 25 My u ¢ amnnutygon 6onee 0,1 mMwm;
* OKpyXKatoLLas cpeaa He JOImKHa coaepXaTb arpecCyBHbIX MApOB U ra3os.

7.3 CoeanHeHue KOHTporsiepa ¢ BHELUHUMM YCTPOMCTBaAMM

KabenbHble cBA3u, coeguHsAlwme koHTponnepbl MWK-50 ¢ pgaTumkamm v MCMOMHUTENbHBIMM
MeXxaHu3MaMm, NOAKITIYATCA K HUM Yepe3 KNeMMHO-06504Hble COeAVHUTENN COrNacHO MPOEKTy aBToMaTtnsauum B
BMAE KabenbHbIX CBA3EN U XryTOB BTOPUYHON KOMMYyTaLMK.

MopknioyeHne OCyLLEeCTBNAETCS C NMOMOLLbIO COeAMHUTENEN Ha OCHOBE GE3BMHTOBBLIX MITOCKO-MPYXUHHBLIX
KNemM, KOTOopble YCTaHOBMEHbl Ha COOTBETCTBYHOLUMX KIEMMHO-6MOYHbIX coegnHUTensx. Tunbl NPOBOLHMWKOB,
nopgknoyaemble K 6€3BUHTOBBIM MIOCKO-MPYXWHHBIM KNEMMaM: OfHOXWUIMbHbIE, MHOTOXMWIbHbIE, MHOTOXWUMbHbIE
TOHKOMPOBOMOYHbIE (B TOM YMCIIE C YNIIOTHEHHO-3a)XaTbIMU XWUamn), TOHKOMPOBOJSIOYHbIE C KOHLEBOW BTYIKOW UK
CO WTNTOBBIM KabenbHbIM HAaKOHEYHMKOM. XapaKTePUCTUKN pa3beMHbIX coegunHuTenen (pasbemoB-KIeMM) U
KNeMM, yCTaHaBMMBaeMbIX Ha KNeMMHO-6r1o4HbIx coegmnHntensx (KB3):

* ceyeHune noakntovaeMblx NPOBOOHUKOB 0,08-2,5 MMZ,
* rnybuHa 3a4MCTKM NPOBOAHUKA (ANMHA BTYNKK, WTUATA) 5-7 MM,

* MakcMmarsnbHOe HanpsXXeHune 250 B,

* HanpshkKeHne N3onauun Mexay KneMmmamm 4 kB,

* MaKcUMarnbHbI TOK Yepes Knemmy 12 A.




52

Mpoknagka kabenen u XryToB AOOMMKHa oTBe4vaTb TpeboBaHusAM OencTeylowmx «[MpaBun ycTpolcTBa
anekTpoyctaHoBok» (MMY3). He ponyckaetcd obbeauHATb B ogHOM Kabene (B KryTe) uenu, no KOTOPbIM
nepeaalTcsl BXOAHbIE aHANOroBble U CUMbHOTOYHbIE BbIXOAHbLIE AUCKPETHbIE (MMMYNbCHBIE) CUTHArbI.

OKpaHUpoBaTb BXOAHblIE W BbIXOAHbIE OUCKPETHble (MMMynbCHble) kabenbHble uenu He Tpebyetcs.
HeobxoomMmocTb B akpaHMpoBaHUM kabensi, No KOTOPbIM NepefaeTca aHanoropas MHopMaLuus, 3aBUCUT OT AJMHbI
CBSA3€e 1 OT YPOBHSI MOMEX B 30HE MpOKnaaku kabens.

CeTeBoe HanpshkeHue anekTponutaHus koHTponnepoB MUK-50 nogaeTtcsi YepeB BHELUHUIA CUITOBOW LUUT,
060pYy0BaHHbIA aBTOMATUYECKMMM BbIKITHOYATENAMU.

Bnokn koHTponnepos MWK-50, gatyvkum M UCMONHUTEMbHbIE YCTPOWCTBA, BXOAALUME B OAWH KOHTYpP
perynupoBaHus WnuM ynpaeneHus, OOMKHbl OblTb OTHECEHbl («NpYBHA3aHbI») K OOHOMY aBTOMaTU4eCKOMY
BbIKNOYaTento.

MapameTpbl ceTn anekTponuTaHmsa — ogHodasHas CeTb NepeMeHHOro Toka HanpshkeHnem 220 (+22; -33(1)
B v yactoton (50 £ 1) 'u,.

[MpoBoaa anekTponuTaHMsa NoAKMYaTCs K pasdbeM-knemme «~220B», pacnonoxeHHOM Ha 3agHeln vyacTtu
6roka KoHTponnepa.

Bce 6noku koHTponnepos MNK-50 gomkHbl O6biTb 3a3eMMeHbl NPOBOAOM CeyeHust He meHee 1,5 MM,

CxeMbl BHELUHUX COeMHEHWUI NPUBOAATCS B rnase 8.

Pa3mepbi uHOukamopoe (ducniees): TMTAPAMETP 3ABLAHHS1, BUXiIg

G0k oL o7

’ ‘ - 8
BeEE2S oo ‘r A B ‘. |
///@ _// ‘ }
‘ / / 6 4,5
PucyHok 7.1 — BHewHul 8ud MUKpOnpoueccopHo2o koHmpornepa MUK-50
Buo Bud Buod
c3adu c6oky crepedu

O
O

200 max (MoHmaxHasi 2ny6uHa)
| |

PekomeHdyemasi monwuHa wjuma om 1 9o 5 mm.
PucyHok 7.2 - [abapumHbie pa3mepsbl

Pa3meTka oTBEepCTUM Ha LLUMTE

! 150 min

150 min

92 +0,8

92 +0,8

PucyHok 7.3 - Pasmemka omeepcmull Ha ujume
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8 OpraHusauusa BBoaa-BbiBoaa UHdopmMaLumm.

BHelHMe coeanHeHus

8.1 Cxema BHeWHUX coeguHeHnn koHTponnepa MUK-50-16

Mutanve

~220V =24V

L — i s2av—

VcTouHMKM
nuTaHus
NaccuBHbIX
[aT4nKkoB
G1, G2

PN =i av—ig|
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WHTepdeiic
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()

Mutanue

=24V

~220V
TpaHaucTtop
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Y

PucyHok 8.1 - Hymepauyus knemm u cueHarsnsl koHmporsnepa MUK-50-16

8.2 Cxema BHeLIHUX coeauHeHnn KoHTponnepa MUK-50-17

Muranne
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L= 124y

PN

-24V —
[ PE—» | PE—
WHTepdeiic
-
&

McToNHuKK
nuTaHus
NacCUBHbIX
AaTtymkos
G1, G2

O\
(X)
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PucyHok 8.2 - Hymepauyus knemm u cueHasnsl KoHmporsnnepa MUK-50-17
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8.3 Cxema BHeWwHUX coeaguHeHunn koHTponnepa MUK-50-26

@ @ AHanorosble

Muranve Bxoabl Al1-Al8
~220V =24V X1 MNMutaHue X5 LOK,
S Fiaa: = anpsvkeHne
Pl b v2av— m—.‘ =24V p
i i ~220V

Tpanauctop Pene X3

DO1-DO5

WHTepdenc 4
i | | : D il

-
VcToumnkn =24V,
nuTaHUs '
NacCMBHbIX
[1aT4mMKoB -
G1, G2 30 mA

AHanorosbilit
Bbixog AO1

g6 ld 6ddlgd ld g ld

(%) ()

PucyHok 8.3 - Hymepauusi knemm u cueHarssl kKoHmposnepa MUK-50-26

8.4 Cxema BHeLLUHUX coeauHeHUN KoHTponnepa MUK-50-27

@ @ AHanoroBble

MuTanve Bxogbl Al1-Al8
~220V =24V X1 MuTtanue X5 Tok,
fL b | eoav—m :— .‘ =24V Henpaieing
i i —_— ~220V [INCKpETHBIE
i N =i 24V m:— .I X3 Bxogs! DI1, DI2
i - . = DI
e n:— 'I VICTO4HMK =
nuTaHns <\P2

OVCKPETHbIX Sy
AatumkoB G3  #

WHTepdenc
TET -

VicTounnkn =24V,

} DO3, DO4

nuTanms 0 MA
NnacCcuBHbIX
AATHMKOB o4y, Lo ng:;p Fene Fucpenibe
- i
G1, G2 3oma pene Bbixofabl DO1-DO4

gl ld l6dld g lgld

() (%)

PucyHok 8.4 - Hymepauusi Knemm u cueHarsbl kKoHmponnepa MUK-50-27
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8.5 BHelwHMe coeanHeHus koHTponnepa MUK-50
8.5.1 NMoaknoyeHne aHanoroBbIX BXO4OB

[MonoxeHne nepembivek AN9 HACTPOWKM PasfnyHbIX TUMOB BXOAHbLIX cCUrHanoB kKoHTposnnepos MUK-50-16 n
MWK-50-17 npuBeneHo B Tabnuue 8.5.1 n Ha pucyHke 8.5.1, gna koHTponnepos MWK-50-26 n MUK-50-27 — B
Tabnuue 8.5.2 n Ha pucyHke 8.5.2.

Kaxxabii aHanorosbI BXOA, ranbBaHWYECKM M30NMPOBaH OT APYrMX aHaroroBbiXx BXOAOB W ApYrux Lenen
KOHTponnepa.

Tabnuya 8.5.1 - Tunbl 8XO0HbIX CU2HAII08 U MOIOXEHUS nepeMbiyek KoHmposnepos MUK-50-16 u MUK-50-17

MpepenbHbIe lMonoxeHue nepembIvYeK Ha Mogyre BXO40B
Tun FpapyvpoBoYHas UHAUUMpYyeMbie
- XapakTepucTuka 3Ha4YeHus1 npu JP1, JP5, JP2, JP6, JP3, JP7, JP4, JP8,
n HCX KanuépoBke JP9, JP13 | JP10,JP14 | JP11,JP15 | JP12,JP16
npu6opa
CurHanbl NOCTOSHHOIO TOKa U MOCTOSIHHOIO HaNpPsXXeHUs1
0-5 MA [1-2], [7-8] [1-2] - -
0-20 MA - [1-2], [5-6] [1-2] - -
4-20 mA Tluneirias 0.0...100.0 % [1-2], [5-6] [1-2] - -
0-10B KBapgpaTtuuHas nwin B [1-3], [2-4] [1-2] - -
018 Meximeoan. | L2611 : :
0-50 mB INnHeapusoBaHHasn eanHLaX [1-2], [5-7] [9-10] N N
0-200 mB [1-2], [5-7] [7-8] - -
Pesnctop 0 ... 1000 Om [1-2], [5-7] [1-2] - +
Tepmonpeobpa3oBaTenu CONpoTUBIIEHUsI
TCM 50M, W10,=1,4280 -50.0 °C... +200.0 °C | [1-2], [5-7] [9-10] + +
TCM 100M, W100=1,4280 -50.0 °C... +200.0 °C | [1-2], [5-7] [7-8] + -
TCM p.23, W100=1,4260 -50.0 °C... +200.0 °C | [1-2], [5-7] [9-10] + +
TCn 5001, Pt50, W100=1,3910 -50.0 °C... +650.0 °C | [1-2], [5-7] [5-6] + +
TCM 100r1, Pt100, W19=1,3910 | -50.0 °C... +650.0 °C | [1-2], [5-7] [3-4] + -
TCI p.21, W100=1,3910 -50.0 °C... +650.0 °C | [1-2], [5-7] [5-6] + +
Pt Pt500, a=0,00391 -50,0 °C... +650,0 °C | [1-2], [5-7] [3-4] + -
Pt Pt1000, a=0,00391 -50,0 °C... +650,0 °C | [1-2], [5-7] [3-4] + -
Tepmonapbl

Tepmonapa TXK (J) 0... +1100°C [1-2], [5-7] [7-8] - -
Tepmonapa TXK (L) 0... +800°C [1-2], [5-7] [7-8] - -
Tepmonapa TXKH (E) 0 ... +850°C [1-2], [5-7] [7-8] - -
Tepmonapa TXA (K) 0 ... +1300°C [1-2], [5-7] [9-10] - -
Tepmonapa TNM (S) 0 ... +1600°C [1-2], [5-7] [11-12] - -
Tepmonapa TNP (B) 0... +1800°C [1-2], [5-7] [11-12] - -
Tepmonapa TBP-1 (A-1) 0 ... +2500°C [1-2], [5-7] [9-10] - -

Mpumeyanus. HasHayeHne nepemblvek:
1. JP1+JP4 — aHanoroebii Bxoa Al1, JP5+JP8 — aHanorosbin Bxog Al2, JP9+JP12 — aHanoroebii Bxoa Al3, JP13+JP16 —
aHanoroBebli Bxof Al4. «+» - nepemblyka yCTaHOBIEHA, «-» - NepeMblyka He YCTaHOBMNEHa.
2. Ecnn k BXoAy nofknoyaeTcs Tepmonapa, To B npubope MMeeTcst BO3MOXHOCTb KOMMEHCaLUMn curHana cBoboAHbIX KOHLIOB
Tepmonapsl.
3. Hactpoiika Tunos gatumnkos Pt1000, Pt500, 0+1000 OM - nocTaBnsoTcst No oTAenbHOMY 3akasy. [pu 3akase gaHHbIX TUMNOB
curHanos GyaeT HeBO3MOXHa nepecTpoiika Ha curHansl TCM u TCI apyrvx Tvnos B ycrniosusix notpeburens.
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PucyHok 8.5.1 — [NonoxeHue riepemMbl4eK Ha fnrname aHano208bix 8x0008 koHmporsnnepos MUK-50-16 u MUK-50-17
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Tabnuya 8.5.2 - Turbl 8X00HbIX CU2HAI08 U NOOXEeHUs1 nepeMbldek kKoHmpornnepos MUK-50-26 u MUK-50-27

Tvn BxooHOro MonoxeHnsa nepeMbIveK
curu£1a JP1 JP2 JP3 JP4 JP5 JP6 JP7 JP8
Bxopg Al1 | Bxog Al2 | Bxog Al3 | Bxog Al4 | Bxoa Al5 | Bxog Al6 | Bxog Al7 | Bxog AI8
0-5 MA [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8]
2228 m’ [1-2],[5-6] | [1-2],[5-6] | [1-2].[5-6] | [1-2],[5-6] | [1-2].[5-6] | [1-2].[5-6] | [1-2],[5-6] | [1-2],[5-6]
0-10 B [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7]
({[@ ° = = = = © @j
= L] L] ] L]
::F = = = =
= ] ] =] ]
I \—’1)l_| |—‘,'>[,_I ‘—‘O[—] I LN
- ® o @ T ® g -
j 7 N N\ ( ( =N
JPT JP2 JP3\ P4 5 P JP7 JP8_)
I 2 4 6 8 2468 24638 2 4 6 8 2 4 6 8 2468 24638 2 4 6 8
T NI I IRy I I IR IREILY
— 13§57 1357 13857 173687 13857 1357 8357 173687 —
in =
[T
[T

PucyH_OK 8.5.2 — [NonoxeHue nepeMbiHeK Ha niame aHanoeo8bix 8xo08 KoHmposnepoe MUK-50-26 u MUK-50-27
8.5.2 NoakntovyeHne ANCKPETHbIX BXOAOB

[uncKkpeTHble BXxOAb! ranbBaHW4eCKM N30MMpOBaHbl OT APYrvX Lienen perynaropa.
[ns nuTaHua OWCKPETHbIX BXOAOB (AaTymkoB) TpebyeTcs BHYTPEHHee Wnn BHellHee HanpsbkeHue 24 B
NMOCTOSAHHOrO TOKa.

8.5.3 NMoaknoyeHne aHanNoroBbIX BbIXO40B

AnanoroBble Bbixogbl KoHTponnepa MUK-50 aBnsiloTca akTMBHbIMKW, MO3TOMY AONA MX MUTaHUS He
TpebyeTcs BHELUHUIA UCTOYHKK 24 B nocTosiHHOrO TOKa.

AHanorosble BbIXo4bl raribBaHNYECKN M30NMPOBaHbI Mexay cobor 1 OT Apyrux Lenem KoHTponnepa.

Ons mopgenun koHTponnepa MWK-50-16 nonoxeHne nepemblvek Afsi NepBOro aHasoroBoro BbiXxoga
npvBeaeHo Ha pucyHke 8.5 n B Tabnuue 8.2.2.

Tabnuuya 8.2.2 — [1on10xeHUs1 nepemMbIYeK 07151 pasHbIX MUMo8 8bIXOOHbIX CU2HAI108

[nanasoH BbIXoAHOro curHana lonioxenue nepembidex
A JP17-AO1 | JP18-AO2
OT1 0 MA 1o 5 MA, RH <2000 Om [2-4], [7-8]
Ot 0 MA g0 20 MA, RH < 500 Om [2-4], [5-6]
OT 4 MA g0 20 MA, RH < 500 Om [2-4], [5-6]
OT0Bpao10B, RH22kOM [1-2], [3-4]
8.5.4 MoaknoyeHne ANCKPETHLIX BLIXOAOB
Kl
L1 [ ]
L1 L1
[ L1
[ L1
L7 [ ]
TpaHaucTop Pene Pene  TpaHsuctop

PucyHok 8.5.3 - NodkntoyeHue duckpemHbix Hagpy30K K KoHmponepam MUK-50-16 u MUK-50-26
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Teepoo- TpaH- Pene Pene  TpaH- Teepno-
TenbHoe 3UCTOp 3UCTOpP TernbHoe
pene pene

PucyHok 8.5.4 - [NodknoyeHue duckpemHbix Hagpy30oK K koHmponepam MUK-50-17 u MUK-50-27
8.5.4.1 PekomeHOauMm no NoAaKHYEeHNI0 UHAYKTUBHOW Harpy3ku ons MexaHu4eckoro perne

B uensx nepemMeHHOro Toka AN MNOAKIMIOYEHUA WMHAYKTUBHBLIX HArpy3ok K OUCKPETHOMY perenHomy
BbIXOQHOMY CUrHany pekomeHnayeTcs ncnonb3osate RC-gemMndupyoLLyo Lemnouyky.

Mpumep Takon cxembl M306paxeH Ha pucyHke 8.5.5.

PekomeHayeTca ans uenen nepeMeHHoro toka HanpsbkeHvem 220 B Bmecto RC-uenovku nucnonb3oBatb
Bapuctop CH2-1 Ha HanpsikeHue 420 B. lMpumeHeHue BapucTopa MO3BOSsieT NPeaoTBPaTUTb He TOSbKO
WHOYKTVMBHbIE HABOOKM, HO M noracuTb GonblUMe BCMIECKU CUrHana, BO3HMKalLMe B CUMOBBIX LEnsX NMTaHus oT
apyroro obopynoBaHus.

roe, R1 - peanctop MJ1T-1-39 Om-5%;
C1 - koHpeHcatop K73-17-630B-0,1-0,5 mk®-10%;
RH - nHOyKTMBHAsS Harpyska.
PucyHok 8.5.5 — Cxema nodkntoyeHusi UHOYKMUBHOU Ha2py3Ku K MexaHU4yeCKoMy perie

8.5.4.2 PekoMeHAaumm no NoAKIHOYEHNIO TPAH3UCTOPHbIX BbIXO4OB

Mpy NOAKMNOYEeHUN WHOYKTVBHBLIX HArpysok (pene, mnyckaTenu, KOHTaKTopbl, coneHouabl M T.N.) K
OVCKPETHBIM TPaH3MCTOPHBLIM BbIXOA4aM perynsatopa, Bo usbexaHue Bbixoga U3 CTPOsi BbIXOAHOIO TpaH3ucTopa W3-
3a OomnbLIOro TOKa CaMOWMHAYKUMW, napannenbHo Harpyske (obMoTke perne) HeobxoauMmo ycTaHaBnuBaTb
6nokupytowmn gmoa VD — cm. pucyHok 8.1. BHewHuii gvon ycTaHaBnvMBaTb Ha KaXOOM KaHane, K KOTOpomy
nopaKmnoYeHa MHAYKTMBHAsA Harpyska.

Tun yctaHaBnuBaemoro avogda KO209, KO258, 1N4004...1N4007 vnv aHanornyHbll, paccyYNTaHHbLIN Ha
obpaTHoe HanpsixeHme 100 B, npsimort Tok 0.5 A.

8.5.5 NopgkntoyeHne uHtepdenca

OpraHusauus nHTepgencHON CBA3M Mexay KOMMbTepoM U koHTponnepoM MUWK-50 npeacrtaBneHa Ha
pucyHke 3.1.

PekomeHayemol CXeMOW COEAMHEHUS!, C MUHMMAIbHOW CTEMNEHbID OTPaXKEHUsI CUrHana, sIBMsieTcs cxema
coeaMHeHVWs B LENOYKy, nNpeacTaBneHHass Ha pucyHke 3.1. Bce oTBeTBUTENM npuemMo-nepenaTymKkos,
NPUCOeAMHEHHbIE K OQHOW 0bLLen nepeaaroLlent IMHUK, AOMKHbI COTNAacoBLIBATLCA TONBKO B ABYX KpalHUX TOYKaXx.
[OnnHa oTBeTBNEHN Lo AomKHA ObITb KAk MOXHO MEHbLLIEN.

HeobxoaMMocCTb 3KpaHMpOBaHUS kabenen, nNo KOTOpbIM MepedaeTcs MHGOpMauusi, 3aBUCUT OT OJINHbI
kabenbHbIX CBA3el U OT YPOBHS MOMEX B 30HE NPOKNaaku kabens.

lMpumeHeHVe 3KpaHMPOBAHHOW BUTOW Mapbl B MPOMbILLIIEHHBIX YCIOBUSAX ABMSAETCA NPEeAnoyTUTENbHbIM,
MOCKOSbKY 3TO 0becrneynBaeT NosyvyeHne BbICOKOrO COOTHOLLIEHNUS CUrHan/WyM 1 3aluTy OT CUHa3HON MOMEXMN.
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K komnbtoTepy MoxeT ObiTb nogkmntoyeHo Ao 31 perynsitopa Ha O4HOM CEFMEHTE CETU.

O6Lwasn anvHa kabenbHOW NMHMK CBA3KM OOHOIO CErMeHTa CeTU He AomkHa npesbiwats 1200 M.

B kavecTBe kabenbHOWM NMHUM CBSI3WN NPEANOYTUTENBHO UCMONb30BaTb 3KPAHMPOBAHHYO BUTYIO Mapy.
[nvHa oTBETBNEHUI OT NMHMM CBSA3KN Lo AOMKHA ObITb KAk MOXHO MEHbLUEN.

O NoaroToBKa K paboTe. lNopsaaok padboTbl

9.1 O6wume yKkasaHus

Kontpornmep MWK-50 nocTtaBnsetca notpebutento B COOTBETCTBMM C [OKyMEHTauuen 3akasa,
pa3pabaTbiBaemMon 3aka3dvkom, MO3TOMy Mepes BBOAOM B 3KChfyaTauuio HeobxogumMo nNpoBepuTb ero
KOMMMNEKTHOCTb.

Mpn onucaHum nopsigka BKMAKYEHMSA npefnonaraeTcsl, YTo Bce Ornoku yCTaHOBMNEHbl M 3aKpenneHbl Ha
COOTBETCTBYHOLUMX CTeHAax (WuTax, naHensix, wkadax unu nynbtax), a Takke BbINOMHEH 3MNEKTPUYECKUA MOHTaX
BCEX BHELLUHNX COeQNHEHWIN B COOTBETCTBMMN C MMEIOLLUMCS NPOEKTOM 1 AaHHBIM PYKOBOACTBOM MO 3KCMyaTaumu.

Mepen BknioveHnem criegyet ybeautbes, YTo KoHTponnep MWK-50, ero mogudwukaums u octanbHble
napameTpbl COOTBETCTBYIOT NPOEKTY.

MoaroTtoBka K paboTe 3akntoyaeTcs B BbIMOJIHEHMU ClieAyLWMX npoueayp:
- MepBoe BkNtoYeHWE KOHTponnepa.

- MporpammupoBaHmne KoHTponnepa.

- KaJ'IVI6p08K3, KOHTPOIb U TECTUPOBaAHME BXOO0B-BbIXOO0B.

- BKkntoyeHWe KOHTponnepa B yrpasnstoLLyo CeTb.

HekoTopble npouenypbl (NepBoe BKIOYEHME, KannbpoBKa, KOHTPOMNb W TECTUPOBAHWE BXOLAOB-BbIXOAOB)
MOXXHO BbIMOSIHUTL MPY NMOMOLLM NMLIEBOIN MaHeNnM KoHTpornnepa. Mopsiaok BbINOMHEHUA 3TUX npoleayp onucaH B
HacCToSILLEM [IOKYMEHTE.

9.2 MNMepBoe BKMNOYEHUE KOHTpONNepa
9.2.1 Mogkno4nTe NMTalLLLEE HanpsXXeHne K pa3dbemy, pacrnosioXEeHHOMY Ha 3adHen naHenu.

9.2.2 3anporpammupoBatb kKoHTponnep. lNpouenypa nporpaMmMmupoBaHusa npueeaeHa B pasgene 5.2. Ecnn
Ha NUUEBON NaHenu He ceBeTuTCca uHAukaTop MNP (pexum nporpammupoBaHus, - cM. puc. 7.1), To HaxaTb BMecTe
knasuium [£¥] MeHio + [NekH 4] 1 BBecTM napons. [JonmxeH 3acBeTUTbCA MHAMKaTop [P, 4To 03HaYaeT nepexoa B
pexum nporpammupoBaHus. Ecnn Ha nuueBon naHenu yxe ceeTutcs nHaukaTop [P «nporpammupoBaHue», To
[AaHHYI0 Onepaumio He BbINOMHATb.

9.2.3 Haxartb knasuwy [NekH 1], - Homepa yposHeit nporpammupoBaHns Ha aucnnee «Ne» KAHAJT gomkHbl
yBenuumeaTthca oT 1 0o 8 6e3 nponyckoB. HaxaTb knasuily [NekH |] HOMepa ypoBHeit NporpamMMUpOBaHUs Ha
ancnnee «Ne» KAHAJT gomxkHbl ymeHbliaTees oT 8 o 1 6e3 nponyckos.

9.3 NporpammupoBaHMe KOHTponnepa

9.3.1 lMopsgok nporpammupoBaHvs. Ha nuueBol naHenu yCTaHOBUTb PEXWMM «MpOrpamMMUpPOBaHME».
Mpoueaypbl NporpaMMMpoBaHUS BbIMNOMHNUTL B CNEAYLLEN NOoCreaoBaTenbHOCTU:

* HacTpouTb HeobX0AMMOE KONMMYeCTBO (PyHKLMOHAanNbHbIX GITOKOB, KONMYECTBO KOHTYPOB pErynmpoBaHus,
NporpamMMHbIX 3a4aT4YMKOB M KONMYECTBO MOMb30BaTeNbCKUX NaHenew WHAuKauum u ynpaeneHus (npoueaypa
ypoBHSA 1);

* YCTaHOBUTb NapaMeTpbl PYHKUMOHarbHBLIX 610KOB (Npoueaypbl ypoBHeW 2, 3, 4);

* YCTaHOBUTb (MpU HEOBXOAMMOCTM) CUCTEMHBIE NapameTpbl (MpoLeaypa ypoBHS 6);

* 3anucatb (MpM HeOOXOAMMOCTW) Mporpammy ronb3oBaTensl, HaCTPOWKM W napameTpbl B
3HEepProHe3aBMCMMYH MamMATb KOHTponnepa (npoueaypa ypoBHs 8).

9.3.2 Ha nuueBon naHenun yCTaHOBUTb PEXMM «MNpOorpaMMMpoBaHue». BbinonHuTe crneayowmne onepaumm
(cm. n. 7.2):

* NPOU3BECTU OYUCTKY NPOrpaMMbl Nonb3oBaTens;

* YCTAHOBWTb KOA KOMMIEKTHOCTW, PaBHbIA HOMEPY MoandMKaLMM KOHTPOnepa;

* npoBepuTb coctaB OubnuoTekn anropuTMoB K ybeauTtbcs, 4TO HOMep OMONMOTEKM COOTBETCTBYET
MoJenu KOHTpornepa, a HoMep BepCun COOTBETCTBYET yKka3aHHOWN B JOKYMEHTaLMN Ha KOHTponnep.

9.3.3 YcraHoBuTb npoueadypy «Hactporika konumyectBa 6nokoB» - ypoBeHb 1. BBectn Heobxogumoe
KONMM4YecTBO (PYHKLMOHANbHbIX GIIOKOB, KONMUMYECTBO KOHTYPOB PErynupoBaHusl, MpPOrpamMMHbIX 3a[4aTyMKoB U
KOnm4yecTBa MoNb30BaTeNbCKUX NaHenewn NHANKauUmMmn 1 ynpaeneHus.
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Mocrne BBOAA BbILENEPEYNUCIIEHHON WH(OPMaUMM B KOHTposnepe (OpMUPYETCS WUCMOMHUTENbHbIN
nporpaMMHbI Moy b NporpaMMbl NoMb3oBaTeNsa BBEAEHHOM C NepedHeln naHenu.

9.3.4 YcTtaHoBuTb npoueaypy «lporpammupoBaHve OyHKLMOHANbHbIX GNIOKOBY» - YPOBEHb 2.

Ha paHHOM ypoBHe nporpammupyeTcsi Homep dyHKUMoHanbHoro 6rnoka B nporpamme rnonb3oBaTens, Tvn
6roka (cornacHo 6ubnmoTteke yHKLMOHanNbHbIX 6110Kk0B), 6a30BbIN aapec NapaMeTpoB U MoauduKaTop KonnmyecTea
BXOA0B U/1nv napameTpoB.

Mo ouepeau, HaunHasa ¢ nepBoro 6roka, BBECTU Bce TpebyemMble yHKUMOHanNbHbIE 6roku (cMm. n. 5.2).

Ecnu kakon-nnbo 6nok nmeetr moaudpukaTop Takke BBECTM U 3TOT napameTp. Ecnu kakue-nmbo 6rokm
TpebyeTcsa nponycTuTb, B HUX BBECTM 6ok ¢ kogom 00.

9.3.5 YcTtaHoBWTL npouedypy «nporpaMmMuMpoBaHue cBsa3en» (KoHdurypauus) — yposeHb 3. [ns Bcex
BXOAOB BCeX OrOKOB, KOTOpble AOMKHbl ObiTb CBA3aHbl C BXodamu OpYyrMx GMOKOB UMM Ha KOTOPbIX OOIDKHbI
3a4aBaTbCs KO3 PULUMEHTBI, YCTaHOBUTL Tpebyemyto koHdurypaumio (cMm. n. 5.2).

Homepa BxogoB 1 BbIXO4OB GOKOB YCTaHaBMNMBAKOTCH UHAMBMAYANbBHO ANS KaXaoro 6noka ¢ KOHTponem
Konm4yecTBa BXOJOB (M BbIXO4OB) COOTBETCTBYIOLLENO TMNa.

B npouecce ycTaHOBKM KOHUrypauum npu HeobxoaAMMOCTU BBECTM Takke WHBEPCUO (TONMbKO AN
CBSA3aHHbIX BXx0o4oB). [1py nporpamMmmpoBaHum CBA3€EK, NOCne BBOAA 3HAaYeHUs Homepa Bbixofa Ha aucnnee BUXI[,
HaxkaTue knasuwim [3aBa.] ycTaHaBNMBaeT MHBEPCUIO JAHHOW CBA3M, YTO 0TOBpaxaeTcs CUMBOMOM «-».

9.3.6 YcTaHoBUTL MpoLeaypy «HacTporika napameTpoB» - ypoBeHb 4. Ha gaHHOM ypoBHe Mpov3BOAUTCS
HacTporika napameTpoB PyHKLMOHaNbHbIX GriokoB. [Ina Bcex napameTpoB Bcex G6MOKOB YCTaHOBUTL HEOOXOANMbIE
W COOTBETCTBYIOLLME 3HAYEHUsI (CM. Nn. 5.2).

Ha aucnnee BUXIO ycTtaHOBUTbL 3HadeHWe paspelleHWss U3MEHeHUs napameTpoB. YCTaHOBKa AAaHHOro
3HaYeHus1 paspeLLaeT Unu 3anpeLlaeT NPOM3BOANTb U3MEHEHWE TOro MMM MHOrO napameTpa B pexume PABOTA.
CocTosiHue paHHoro 3HadveHusi: 000 — 3anpelleHO M3MeHsITb AaHHbIn napameTp B pexume PABOTA, 001 —
paspeLueHo n3MeHaTb AaHHbIN napameTp B pexvme PABOTA.

9.3.7 lNMepeBecTu KOHTpoONnep B pexum «pabota» n ydbeamTbCs, YTO HET OLWMOOK U OTKA30B. YCTaHOBUTb
npoueaypy «CUCTEMHbIE NapaMeTpbl» - ypoBeHb 6 (cM. n. 5.2). OnpegenuTb pecypc cuctembl — CBOOOAHYHO NamATb
nporpaMm 1 AaHHbIX. [INs BO3MOXHOCTW MOCNEeAyLEro pacluMpeHns anroputMMYeckon CTPYKTYpbl KOHTponnepa
enaTenbHO, 4TOOblI CyllecTBOBan onpefeneHHbii pesepB. Ecnv numnT namaAtu mcyepnaH, Heobxogumo
YMEHbLINTL 06bEM peluaemon 3agaqn.

9.3.8 OumucTtka nporpaMmmbl Nonb3oBaTens. YCTaHOBUTL npoueaypy «HacTtponka konuyecTtBa 6rokoB» -
ypoBeHb 1. [Npu BBoAe 3HaveHns «0000» BO BCex gucnnesx npoM3BOAUTCS OYMCTKa NPOrpaMMbl MONb30BaTeNs.

BrumaHue! laHHyl0 onepauuio He06xoAMMO BbINOMHUTL Neped, BBOAOM HOBOW NporpamMmbl.

9.4 KanubpoBKa, KOHTPONb U TECTUPOBaHUE BXOA0B-BbIXOAOB KOHTpOsepa
9.4.1 KannbpoBka aHanoroBbIX BXO40B

Kannbposky aHanorosbix BXo4oB nposoanTb B pexume NMPOMPAMMMPOBAHWE Ha yposHe 5 (npoueaypsl
05, 06, 07).

B cootBetctBUM ¢ meToamkonm n. 5.2.1.5 BbINOMHMTH aBTOMaTuMyeckyto (mpouenypbl 05) vunu pyyHyro
(npouenypebl 06, 07) kannbpoBKM BCEX aHaNOroBblX BXOAOB.

BrHayane BbINOMHATE KannOpOBKY Havana Likanbl U3MepPeHWs, ANns Y4ero Ha Kanubpyembll aHarorosblv
BXOZ, KOHTpoOmnepa nogaTe curHan, CooTBeTCTBYIOLLMIA HaYany Wkanbl AvanasoHa (BblbupaeTcs ¢ Tabnumupl 9.1).

3aTem BbINOMHWUTL KanMBPOBKY KOHLUA LWKanbl U3MepeHusi, ANs Yero Ha Kanubpyembli aHanoroBbli BXOA,
KOHTponnepa OT 3TanoHa UCTOYHUKA UMK AaTyvka noAaTb KOHTPONMPYEMBIA CUTHAN, PaBHLIN BEPXHEMY 3HAYEHUIO
AnanasoHa (BblbupaeTca ¢ Tabnumupbl 9.1 Ana KOHKPETHOro TUna Aartyvka).

CoxpaHuTb 3Ha4YeHUs1 KanMOpPOBOYHbLIX KOHCTAHT B 9HEProHEe3aBMCKMMOM NnamsaTn (cM. pasaen 9.6).

TecTupoBaHue aHanoroBbix BxodoB npoBoauTe B pexume MNPOTPAMMUPOBAHUME Ha ypoBHe 5
(npouepypa 01).

Tabnuya 9.1 - Tunbl damyukos u pekomeHOyembie npedersibi Kanubposku

Kop Bxopa n MpepenbHbIe 3HaYeHUs
IpagupoBo4Has peaentHele BXOAHOIo CUrHana npu
Tun MHAULMpYeMble
NapameTp XapaKTepucTuka KanubpoBke npubopa
2nTYPE AaTanka n HCX SHa“enms npu HauyanbHoe KoHeuHoe
Kanu6poBke npubopa
6noka AIN 3HayYeHune 3HayYeHue
0-5 MA TnHennas, 0 mA 5MA
0-20 mA 0 MA 20 vA
0000 4-20 mA KeagpatuyHas 0.0 ...100.0 % 4 MA 20 MA
! 0-10B (Bxoa kanubpyeTcs kak UNN B YCTAHOBMEHHbIX 0B 10B
0001 M
0-1B TNINHENHbIN, 3aTem TEXHUYECKMX eanHULax 0B 1B
0-50 mB yCcTaHaBnmBaeTcs 0 mB 50 mB
0-200 mB KBagpaTu4Hasi LiKana) 0 mB 200 vB
0002 TCM 50M, W100=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
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lMpodomxeHue mabnuyp! 9.1 - Tunbl dam4ukos u pekomeHAyembie rpedesibl Kanubposku

0004 TCM Mp.23 -50.0 °C... +180.0 °C 41.710 Om 93.640 Om

TCn 50M, 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

TChN 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 TCcn Mp.21, W100=1,391 -50.0 °C... +650.0 °C 36.800 Om 153.300 Om
0008 Tepmonapa | TXKK (J) 0°C ... +1100 °C 0wmB 63.792 vB
0009 Tepmonapa | TXK (L) 0°C ... +800 °C 0 mB 66.442 mB
0010 Tepmonapa | TXKH (E) 0°C ... +850 °C 0 mB 64.922 mB
0011 Tepmonapa | TXA (K) 0°C... +1300 °C 0wmB 52.410 mB
0012 Tepmonapa | TINM10 (S) 0°C... +1600 °C 0 mB 16.777 mB
0013 Tepmonapa | TNP (B) 0°C... +1800 °C 0wmB 13.591 mB
0014 Tepmonapa | TBP (A-1) 0°C... +2500 °C 0 mB 33.647 mB

9.4.2 KannbpoBka aHanoroBoro Bbixoga

KannbpoBky aHamnoroBbix BbIxo4oB npoBogutb B pexume [MPOPAMMUWPOBAHUME Ha ypoBHe 5
(npouenypel 08, 09).

Ona npoBegeHus kanvMbOpOBKM K aHaNoroBOMy BbIXOAY CrefyeT NOAKMYUTE MUIMNMaMnepMeTp unu
BOMbTMETP.

B pexume MPOrPAMMWUPOBAHWE Haxumas knaeuwm [NekH 1] wnm [NekH 4] BbiGpath ypoeHb 5,
HaxaTb knasuwy Beogd [¢'] Bsia, BbiGpaTh npoueaypy 08 (pyyHas kanuBpoBka HaYasibHOro 3HaYeHUst aHanoroBoro
Bbixoga) knasuwamu [A] 3Hay unmn [V] 3Hau, HaxaTb knasuwy eeog [¢] Bseia, sbibpaTte npoueaypy 08.01
(py4Has kanubpoBka Ha4YanbHOrO 3HAYEHMWS NEepPBOro aHanoroBoro Bbixoga) knasvwamu [A] 3Hay vnu [V] 3Hau,
HaxaTb knaeuwy Beod [¢] Bseia. B okHe SAOAHUE unHanumpyeTca 3HauyeHue KoadduumeHTa cMmelleHune, %,
Habnoaasi BbIXOOAHOW aHamnoroBbIi CUrHamM no BHELUHEMY WU3MepuTenbHOMY npubopy, knaBuwamu [A] 3Hay unm
[V] 3Hau ycTaHOBMTE HayanbHOe 3HaYeHWe aHanoroBoOro Bbixoda, HaaTb knasuwy Beog [¢/] Bsig, knasuwamm
[A] 3Hau unu [V] 3Hau yctaHosuTe B okHe BbIXO[ sHayenne 000 unu 001, HaxaTb knasuwy seog [¢'] Bsia.

BHeluHU BUA MHAMKATOPOB B pexume KanmbpoBKM Hyns n3obpaxkeH Ha pucyHke 9.4.2.1.
Homep ypoBHs
Homep Bbixoga nporpaMM1poBaHus

4 MIKPOA MIK-50

Kanubposka HavanbHoro NAPAMETP QOKkyY

3Ha4YeHna aHanorosoro
BbIXOAa Ony

Ovrpy
@cy

3HayeHus:
3HavyeHve 000 - He coxpaHsiTb KanubpoBky,
maclutabHoro (@)l 001 - coxpaHuTb kanubpoBKy
koahuuymneHTa onp

@QH

Per Mpr Iig Bx Bux Mpm OW OT
ocoooooms o B0

PucyHok 9.4.2.1 - BHewHul 8ud uHOUKamopos npu Kaaubposke HavasibHO20 3Ha4YeHUsT aHasi0208020 8bIx00a

B pexume MPOTPAMMUPOBAHUE Haxumas knaeuwm [Nekn 1] wunn [Nekn ] Beibpath yposeHb 5,
HaxaTb knaeuwy Beog [¢'] Bsig, BbiGpaTh npouenypy 09 (pyyHast kanmbpoBka KOHUA LUKanbl aHanoroBoro BbIXoAa)
knasuwamu [A] 3Hau vnu [V] 3Hauy, HaxaTtb knaevwy Beog [¢'] Bsig, Boibpats npoueaypy 09.01 (pyuHas
KanmbpoBKka KOHLA LWKanbl NEpBOro aHanoroBoro BoixoAaa) knasvwamu [A] 3Hay vnu [V] 3Hay, HaxaTtb knasuly
seog [¢'] Bsia.

B okHe 3AOAHME wvHouumpyeTcs 3HadeHue MaclutabHoro koaddpmumeHTa, ef, Habnogas BbIXOZHOWN
aHanoroBbI CUrHan no BHELUHEMY U3MepuTensHomy npubopy, knaesuwamu [A] 3Hay unu [V] 3Ha4 ycrtaHoBuTe
KOHEYHOe 3HauyeHue aHarnoroBoro Bbixoda, HaxaTb knasuwy Beog [¢'] Beig, knasuwamu [A] 3Hau unu [V] 3Hau
ycTaHoBuTe B okHe BbIXO[, 3HauyeHne 000 vnnv 001, HaxaTb knasuwy Beog [¢'] Beig. BHewHuit BUA HankaTopos

B pexvnmMe kanubpoBku Hynsa n3obpaxeH Ha pucyHke 9.4.2.2.
Homep ypoBHs
Homep Bbixoaa nporpaMMupoBaHus

4 MIKPOA

Kanubposka Ha4anbHoro NMAPAMETP
3HaYeHMA aHanoroBoro l_' |_l '—'
BbIXOAa
1

BHayeHus:
3HaveHve 000 - He coxpaHATb kKanubpoBKy,
macttabHoro 001 - coxpaHuTb Kanubposky
koahcpuumeHTa

Per Mpr Iig Bx Bux Mpm OW OT
(=== O —= [ — (= (= ]

PucyHok 9.4.2.2 - BHewHul 8ud uHOUKamopos rpu Karnubposke KOHEeYHO20 3Ha4YeHUsI aHai0208020 8bixoda
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B cootBeTCTBMU C METOAMKON N. 5.2.1.5 BLINOMHUTL KanMbpoBKY BCEX aHAMNOrOBbIX BbIXOA0B.

YcTaHoBMTb Ha aHanoroBoM Bbixode perynstopa (no MunnuamnepmeTpy) sHaveHue pasHoe 0% - 0 MA ans
amanasoHa 0-5 nnu 0-20 MA 1 3HadeHune 4 MA gns gnanasoHa 4-20 MA.

YcTaHoBMTb Ha Bbixode perynaTtopa (no munnuamnepmeTpy) 3HadeHme pasHoe 100% - curHan 5 MA ans
amanasoHa 0-5 MA n 20 A gns ananasona 0-20; 4-20 MA.

CoxpaHuTb 3Ha4YeHWs KanMBpPOBOYHbIX KOHCTAHT B 3HEPrOHEe3aBUCHMOW NamMATH.

9.4.3 TecTnpoBaHue AUCKPETHbLIX BXOOOB

TecTnpoBaHMe AOUCKPeTHbIX BxogoB npoBoaute B pexume MPOMPAMMUMPOBAHUME Ha ypoBHe 5
(npouepypa 03).

Ha avckpeTHOM BXoge KOHTpornsepa oT uMuTaTopa (3agaTyuka) curHanos nopgasaTb CUrHanbl, pasHble 0B
(nornyeckun 0), 1 24 B (nornyeckas 1).

B cooTtBeTCcTBMM C MeTOAMKON M. 5.2.1.5 BbINONHUTL KOHTPOMb BCEX AUCKPETHbLIX BXOAOB.

MopaBas Ha kaxabli OUCKPETHBIN BXOA KOHTponnepa curHan cHadvana 0 B, a 3atem 24 B y6eantbes, 4to
3TVMM CUrHanam CoOTBETCTBYIOT 3HayeHus O u 1.

9.4.4 TecTnpoBaHue aHanoroBbIX BbIXOA0B

TecTupoBaHue aHanoroBbiXx BbIXOAOB npoBoauTe B pexume NPOIrPAMMUWPOBAHWE Ha ypoBHe 5
(npouenypa 02).

AHanoroBble BbIXOAbl TECTUPYKTCA MPU TeX e WCXOAHbIX YCIMOBUAX, YTO M YCrOBWUS KanvbpoBKu
aHanoroBbIX BbIXOAOB.

B otnuume ot kannbpoBKK, TECT aHANOroBbIX BbIXOAOB NO3BONSIET NPOBEPUTL PaboTOCNOCOOHOCTL KaHana
aHanoroBoro BbIxoaa.

TecTupoBaHMe NPOBOAMTCS B COOTBETCTBUN C METOAMKOWN, U3NOXEHHON B . 5.2.1.5.

9.4.5 TecTnpoBaHue AUCKPETHbIX BbIXOAOB

TecTupoBaHue [OUCKPETHbIX BbIXO4OB npoBoantb B pexume MPOTPAMMUPOBAHUME Ha ypoBHe 5
(npouenypa 04).

TecTnpoBaHue NpoOBOANTCS B COOTBETCTBUM C METOAMKOW, U3NOXEHHONW B n. 5.2.1.5.

YctanoBuTb no gucnneto 3ABOAHHA Ha kaxaom Bbixode 3HayeHue koaddumumeHta cHadana 0000, 3atem
0001. PaboTy OMUCKpeTHbIX BbIXOO4OB KOHTPONMPOBATb MO COCTOAHUIO AWCKPETHBLIX Harpy3ok, MOAKMYEHHBbIX K
KOHTponnepy.

9.5 BknroyeHue KOHTpornnepa B NIOKanbHyH ynpaBrsoLlyto ceTb

B uHdopMaumoHHyto ceTb koHTponnep MNK-50 cnenyeT BknovaTe Nocrne NpoBepku paboTbl KOHTponepa
Ha o6beKkTe B aBTOHOMHOM pEXUME.

dusmyeckas n normyeckasi opraHMsaumm ceT npeacTaBrneHbl COOTBETCTBEHHO B pasgenax 3.2 1 3.3.

Ons BkntoveHus B ceTb nepentun B pexxum NMPOTPAMMUPOBAHWE 1 ycTaHOBWUTbL NpoLeaypy «CUCTEMHbIE
napameTpbi» CM. ypoBeHb 6, npouenypa 02. B cooTBeTCTBUMM C MPOEKTOM aBTOMaTu3auuv YCTaHOBUTb CETEBON
agpec koHTponnepa. Heob6xoaMmo cneguTb, YTOObI Y KaXAOro KOHTPONMepa, BKIYEHHOrO B AaHHYK CeTb, Obin
CBOWM HEMOBTOPSIOLWMIACA B APYrMX KOHTpOMfepax CeTeBoW agpec. Takke B AaHHOW npouenype Heobxoanmo
YyCTaHOBUTb CKOPOCTb CEeTeBOro obMeHa 1 Tanm-ayT kagpa 3anpoca.

9.6 CoxpaHeHue nporpamMmMbi NOfib30BaTeNA U HACTPOEK B 3HEProHe3aBUCUMOM
namMsiTu

Mpouenypa coxpaHeHWa nporpaMmbl MNOSMb30BaTeNss WM HACTPOeK B 3HEProHe3aBUCMMOW NamMATH
NPOU3BOANTCA B pPeXMME NporpaMmmMupoBaHns Ha ypoBHe 8.

Mocne 3anucyn uWHQOpMaLMM B SHEProHe3aBUCUMMYKO MNaMsATb M3MEHATbCA MOryT nNullb cnejylouine
napameTpbl perynsTopa:

* onepaTuBHble napamMeTpbl, U3MEHEHWEe KOTOPbIX NPEeAyCMOTPEHO C MNOMOLLbI0 NULUEeBOW naHenu
perynstopa - pexumbl paboTbl perynstopoB, pexumbl paboTbl NMporpamMMHbIX 3a4aT4uMKOB, 3HAYEHME 3aJaHHON
TOYKM perynaTopa, 3Ha4yeHne aHanoroBoro BbLIXOQHOMO BO3AENCTBUA perynatopa B py4YHOM peXuUME;

* NnapameTpbl PYHKLMOHAbHbLIX GITOKOB, U3MEHEHUE KOTOPLIX paspeLLeHo Ha YPOoBHE 4;

* U3MEHEHMe napameTpoB yHKUMOHAmNbHLIX 6rokoB no cetn (B pexume PABOTA u B pexume
NMPOrPAMMNPOBAHWE).

OcTanbHble  napameTpbl  (CUCTEMHble,  (DYHKLUMOHAnNbHble  OnNOKW,  KOHMWUrypauusi, napameTpbl
yHKUMOHamNbHBLIX 61OKOB, U3MEHEHME KOTOPbIX HE Pa3pEeLLEHO Ha YPOBHE 4) - U3MEHATb HEMb3sl.

MoaTtomy 3anucb MHOPMaUMM B SHEProHe3aBUCUMYO NaMaTb (Ha ypoBHe 8) cnegyeT NMpPOBOAUTL MNULLb
nocrne TwaTenbHOW OTNagkn CUCTEMbI YNpaBneHUs.
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10 TexHn4yeckoe obcnyxmBaHue

10.1 Mpw npaBunbHOM akcnnyatauum koHTponnep MUK-50 He TpebyeT noBceaHEeBHOTO 06CnyXMBaHUS.

10.2 MNeprognyHOCTL NPOdUNIAKTUYECKNX OCMOTPOB U PeMOHTOB KoHTponnepa MUK-50 yctaHaBnuBaeTcs
B 3aBVMICMMOCTY OT NPOM3BOACTBEHHbIX YCNOBUI, HO HE pexe ABYX pa3 B rog.

10.3 lMpu gnuTenbHbIX NepepbiBax B paboTe pekomeHayeTcs oTkMoYatb KoHTpornnep MWK-50 ot cetn
3MeKTPonUTaHus.

10.4 Bo BpemMs MpodunakTU4EeCKMX OCMOTPOB: MPOBEPSATb U YMCTUTL KabenbHble 4YacTu COoeduHEHWN
(sckpbiTve koHTponnepa MWK-50 He ponyckaeTtcs); KNeMMHO-6MoYHbIE coeuHUTEenu, MNpPOBEPSATb MPOYHOCTL
KpenneHns 61oka, MOHTaXHbIX XIyTOB; MPOBEPSTb COCTOSAHME 3a3eMMAIOLLMNX NPOBOAHMKOB B MECTaxX COeAUHEHWN.

10.5 Ouunctka npubopa: He ncnonb3yinTte pactsoputenu n nogobHele BewecTsa. [InNs O4UCTKM YCTpOUCTBa
nonb3ynTecb CNMPTOM.

11 TpaHcnopTupoBaHue U XpaHeHUue

11.1 TpaHcnoptupoBaHue koHTpornnepa MWK-50 ponyckaetcs TOMbkO B ynakoBKe NpPeanpuaTvs-
N3roToBUTENS U MOXET NPOM3BOANTLCH N0ObIM BMOOM TpaHcnopTa.

11.2 Mpw nonyyeHun koHTponnepa MUK-50 ybeamTsca B NONHOM COXpaHHOCTH Tapbl.

11.3 Mocne TpaHcnopTMpoBaHusa koHTponnepa MWK-50 HeobGxogumo BblgepXaTb B MOMELLEHMU C
HOpMarnbHbIMU YCIOBUSIMU HE MEHee 6-TW YacoB, TOMbKO MOCIE 3TOrO NPOM3BECTM PACMaKoBKY.

11.4 MNMpeaenbHbIN CPOK XpPaHEHWUS - OAWH FOA.

11.5 KoHtponnepbl MUK-50 AOMXHbI XpaHUTLCA B CyXOM OTanfiMBaeMoM U BEHTUMPYEMOM MOMeLLEeHUU
npu TemnepaType okpyxatowero sosagyxa oT -40°C go +70°C n oTHocuTtenbHon BnaxHoctn ot 30 go 80% (6es
KoHgeHcauun Bnaru). laHHble TpeboBaHUs ABNAIOTCA pEKOMEHAYEMbIMMU.

11.6 Bo3gyx B MOMELLEHWM He [OSKEeH cofepXaTb MbiMM M MPUMECU arpecCuBHbLIX NMapoB W rasos,
BbI3bIBaIOLLUX KOPPO3MIO (B YACTHOCTM: ra3oB, COAEPXKaLLUX CEPHUCTbIE COEAMHEHUS NN aMMUaK).

11.7 B npouecce xpaHeHUss nnu aKkcninyataumm He Knagute Tskenble npegmeTsl Ha koHTponnep MUK-50 n
He noJBepranTe ero HWKaKoMy MeXaHW4YeCKOMY BO3OEVCTBMIO, TaK Kak YCTPOWCTBO MOXET AedopMMpoBaTbCs U
noBpeauTbLCA.

12 MapaHTUn nsrotoBuTenA

12.1 MapaHTUHBIN CPOK yCcTaHaBnMBaeTca 5 net co AHa npogaxu koHTponnepa MUK-50.

12.2 V3roToBuUTENb rapaHTupyeT cooTBeTcTBue koHTponnepa MUK-50 TexHudeckum ycnosusm TY Y 33.2-
13647695-013:2006 npu cobniogeHun YCroBUIA XpaHEHWs, TPaHCMOPTUPOBAHWUS, MOHTaXa W 3JKCnnyatauuw,
yKa3aHHbIX B PYKOBOACTBE N0 3Kcnnyataumm Ha koHTponnepbl MUK-50. MNpn HecobntogeHn notpebutenem AaHHbIX
TpeboBaHuii noTpebuTens NMwaeTcs NpaBa Ha rapaHTUNHLIA PEMOHT KoHTpornnepos MUK-50.

12.3 Mo poroBopeHHOCTH € noTpebuTenemM NpeanpusaTUe-n3roToBMTENb OCYLLECTBRAET nocnerapaHTMmHoe
TexHn4yeckoe o6CnyXvMBaHUe, TEXHWYECKYHD NOAAEPXKKY W TeXHUYeCKMe KOHCynbTauuu no BCEM BuAaM CBOEN

NPOAYKLMM.



63

INucTt perncrtpaumm uameHeHUn

Bcero
Homepa nuctos (cTpaHuLy) AnCTOB Ne
Bxogsawwmin Ne conpoBoxaato-
N3am. B OOKYMEHT Mogn. [ata
LLlero JOKyMeHTa v aarta

Name- 3ame- Ho- | AOKYMeH a

HEHHbIX HEHHbIX BbIX e
1.00 63 63 M‘H’E‘KOT 29.02.2016
1.01 63 ver.50.90 | Wamenena tabnuua 8.5.1 M‘H’Q‘KOT 10.11.2016
1.02 63 ver.50.93 M3ameHeH koa 3akasa MjllpgKOT 22.02.2017






