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HacTosilwee pykoBoAacTBO Mo akcnnyataumm (P3) npepHasHayeHO Anst O3HaKOMMeHus noTpebutenent ¢
HasHayeHneMm, MOAENsAMMu, MNPUHLMINOM AeNCTBUS, YCTPOMCTBOM, MOHTaXOM, 3KChnyaTaumen u oBCryXuBaHWeM
MUKpoOMpoLecCcopHbIX kKoHTponnepoB MUK-52H (B ganbHeliwem koHTponnepos MUK-52H).

P3 coctouT 13 AByx camocToaTernbHbIX AOKYMEHTOB.

B nepsom u3 Hux — «KoHTponnepbl MarnokaHanbHble MHOrOYHKUMOHAMNbHbIE MUKPOMPOLIECCOPHbIE
MWK-52H (NMPMK.421457.009 P31)» — npuBoanTCcAa onncaHne coctasa, MyHKLUMOHAMNbHbLIX BO3MOXHOCTEN N MHCTPYKUMS
no akcnnyaTtaumm koHTponnepos MUK-52H.

Bo BTOpoM — «KoHTponnepbl ManokaHarnbHble MHOroyHKUMOHamNbHbIe MuKponpoueccopHble MWK-51
(MPMK.421457.005 P32)» - onuckiBaeTcsa bmubnunoteka pyHKUMOHanbHbIx 6rokoB koHTponnepos MUK-51, aHanorom no
PYHKUMOHANBHOMY Ha3Ha4YeHUIO 1 BO3MOXHOCTSIM KOTOPOro siBnseTcs koHTponnep MUK-52H.

BHUMAHUE ! MNepen ncnonb3oBaHWeM U3nenus, noxanyncra, 03HaKOMbTECh
C HacToSAWMUM PYKOBOACTBOM MO 3Kcnnyatauun koHTponnepos MUK-
52H.

MpeHebpexxeHne MepamMu NPefoOCTOPOXHOCTU UM NpaBunaMu
3KcnnyaTaumMmn MOXeT CcTaTb NPUYMHOM TpaBMUPOBaHUSI NepcoHana unm
noBpexaeHns ob6opyaoBaHus!

B cBA3M c noctosHHOW paboTonm No COBEPLLUEHCTBOBAHMIO
u3genusi, MOBbILWAKLIEA ero  HaOeXHOCTb M ynydwawouwen
XapaKTepUCTUKM, B KOHCTPYKUUIO MoryT ObITb BHECEHbI
He3HauMTeNbHbIE U3BMEHEHMS], HE OTPaXXEHHbIE B HACTOSLLIEM U3OAHUN.

COKpaLLIeHVIﬂ, NpuHATbLIe B AaHHOM pyKoBoACTBe

B HaumeHOBaHWsSIX MapaMeTpoB, Ha PUCYHKaX, MPU LUMPOBbLIX 3HAYEHUSX U B TEKCTE WUCMOSb30BaHbI
cokpalleHusa n abbpesuatypsbl (M. Tabnvuy 1.1), o3Havarowme cnegyoulee:

Tabnuua 1.1 - CokpaujeHusi u abbpesuamypb|

Abbpesuarypa NMonHoe HanmMeHOBaHue 3HayeHue
(cumBon)

PV nnn X Process Variable Namepsiemas BennunHa (KOHTPONUpyeMbIv u
perynupyembii napameTp)

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

T, t Time Bpemsi, nHTepBan BpeMeHu

Al Analogue Input AHanorosbivi BBOA,

DI Discrete Input [unckpeTHbI BBOA

AO Analogue Output AHanorosbIv BbIBOA,

DO Discrete Output [ncKpeTHbIN BbIBOA

CP CpegHui CpeaHuii KOHTaKT AMCKPETHOrO BbiXxoda

HO HopmanbHO OTKpbIThIV HopmanbHO OTKPbIThIN KOHTAKT AMCKPETHOIO BbIxoAa

1 OnncaHue KOHTpoOnepa

1.1 HasHa4yeHune u obLMe xapaKTepUCTUKN

MWUK-52H — 3TO KOMNaKTHbIA MarokaHasnbHbIA MHOrOYHKLUNOHAmNbHbBIN MUKPOMPOLECCOPHBIN KOHTpOnnep,
npeaHasHayYeHHbIN 4N aBTOMaTUYECKOro perynvpoBaHus 1 IOrMYecKkoro yrnpasneHus TEXHONOrMYEeCKUMU npoLeccamm.
OH npepHasHayeH Ans MPUMEHEHUSI B 3IIEKTPOTEXHUYECKOW, SHEpPreTUYEeCKOW, XUMMUYECKOW, MeTarnypruiyeckoin,
NULLLEBON, LLEMEHTHOM, CTEKOIMBbHOW 1 APYrMX OTpacnax NPOMbILLNEHHOCTH.

KoHTpornep MWK-52H nosBonsieT BecTu nokanbHOE, KackagHoe, MpOrpaMMHOE, CyrnepBU3OPHOE,
MHOrOCBSI3HOE perynmpoBaHue.

ApxuTekTypa KoHTponnepa obecneyvMBaeT BO3MOXHOCTb BPYYHYIO UMM aBTOMAaTUYEeCKU BKIOYaTb, OTKMOYaTh,
nepeknoyaTb 1 peKoHMUrypmpoBaTb KOHTYPbl perynupoBaHus, npuyeM Bce 3TW onepauuv BbinonHstoTca 6e3ygapHo
HEe3aBUCUMO OT CMOXHOCTW CTPYKTYpbl ynpaBreHus. B coyetaHum ¢ o6paboTkow aHanoroBblX CUrHamoB KOHTpOMep
MWK-52H nosBonsieT BbINOMHATL TaKke rormyeckme npeobpasoBaHWs CUrHamoB U BbipabaTbiBaTb HE TOMbKO
aHanoroBble UMW WUMMYMbCHbIE, HO W OUCKPETHble KOMaHAbl ynpaBneHud. Jlormyeckne yHKUMOHAanNbHbIE 6Groku
hOPMMPYIOT NOrMYECKYI0 MPOrpaMMy LLAroBOro yrnpaBrieHus C 3afaHWeM KOHTPOSIbHOro BpEMEHU Ha Kaxaom ware. B
coyeTaHun C 0OpaboTKOM [OWCKPETHbIX CUrHanoB KOHTPOMNep MO3BOMSAET BbINOMHATL Takke pasHooOpasHbie
dyHKUMOHanbHblEe Npeobpa3oBaHWs aHaNoroBbIX CUrHanoB 1 BblpabaTtbiBaTe HE TOMbKO AUCKPETHbIE, HO K aHarnoroBble
ynpaensioLme curHansbl.

MWUK-52H copepxuT cpeactBa OMNepaTMBHOMO YyNpaBrieHWsi, pacnofioXeHHble Ha nuueBOW naHenu
KOHTpornnepa. 3TN CpeAcTBa NO3BOMSIOT BPYYHYIO U3MEHSATb pexuMbl paboThl, ycTaHaBnuBaTb 3agaHue, ynpaensaTb
XOAOM BbIMOSIHEHNS NPOrPaMMbl, BPYYHYIO YNPaBnsATb UCMOMHUTENbHBIMU YCTPOWCTBAMMU, KOHTPONMPOBAaTL CUrHambl U
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WHAMUMPpOBaTb OWKOKM. CTaHgapTHble aHarnoroBble W [OWCKPETHblE [AaTyMKM M UCTIONHUTENbHbIE YCTPOMCTBA
nogknoyarTcs K kKoHTponnepy MUMK-52H ¢ nomolwiblo mHAMBUAYanbHbIX KabenbHbIX CBs3el. BHyTpu KoHTponnepa
curHanbl obpabaTtbiBaloTCa B LMPOBOM hopme.

KoHTtponnepbl MUK-52H moryT 06beanHATLCA B NOKanbHY0 YNPaBnsaoLyo CeTb LWWHHOW KoHdurypaumm. Ans
Takoro OObeaAUHEHWS HUKaKMX [OMNOMHUTENbHbIX YCTPOMCTB He TpebyeTcs. Yepes ceTb KOHTponnepbl MOryT
obmeHmBaTbLCA MHpopMaLment B Lmdgposon dopme.

MporpammupoBaHMe KOHTpomnsiepa BbIMOMHAETCA C TMOMOLLbID KNaBvl MepefHer naHenu wunu no
WHTEpPdENCY C MOMOLLBIO CrneuuanbHOro nporpaMmmHoro obecneyeHuss - BuayanbHoro pepaktopa FBD-nporpamm
AJINb®A. TporpammHbin nakeT pepaktop FBD-nporpamm AJIb®A pacnpoctpaHsetca GecrnmatHo. OH JOCTyneH Ha
HalleM canTe B MHTEpHeTe: www.microl.ua.

Cuctema nporpammmupoBaHns peanu3oBaHa B COOTBETCTBUM C TpeboBaHuaMW cTaHfapTa MexayHapoaHown
OnektpoTtexHudeckon Komuccumn (MIK) IEC 1131-3 u npegHasHadeHa ans pa3paboTku NpuKNagHoOro nNporpammHoOro
obecneyeHnsa cbopa AaHHbIX W YNpaBneHUss TEXHOMOrMYECKUMY NpoLeccamu, BbIMOSIHAEMbIMU Ha NPOrpamMmMupyeMbIX
KOHTpornnepax.

B kavecTBe fA3blka NPOrpaMMUPOBAHUS B CUCTEME pearnv3oBaH S3blK PYHKLMOHAmNbHBIX BIOKOBLIX Anarpamm
Function Block Diagram (FBD), npepgoctasnsiowmin nonb3oBaTentd MexaHu3M OOBLEKTHOro Bu3yanbHOro
nNporpaMMmMpoOBaHUS.

Mpouecc nporpamMMuMpoBaHUsA CBOAUTCH K TOMY, 4TO BbIGOpoM M3 GMbnmoTekn yHKUMOHaNbHBLIX GMOKOB,
3aLWMTON B MOCTOSAHHOW NAaMATU, BbI3bIBAIOTCSA HYXXHbIE UX HUX M 00BEeANHAITCA B CUCTEMY 3a4aHHON KOHMUIypaummn 1 B
KOTOPbIX yCTaHaBnuaaTcs Tpebyemble napameTpbl HACTPOWKM.

C nomoubo BCTPOEHHOW 3HEProHe3aBUCMMOW MNaMATM NporpaMmma nosfib3oBaTeNsd CcoxpaHseTca npwm
OTKIIOYEHUN NUTaHUA.

KoHTtponnep MWK-52H npegcraBnaetr cobori KOMMMeKkc TexHudyeckux cpencts. B ero cocras Bxogut
LEeHTparnbHbIN MUKPONPOLIECCOPHbIM ONok n Habop pasbeMoB Ans NOAKMYEHUS Lenen BBoda-BbiBoaa. LieHTpanbHbIn
6rok npeobpasyeT aHanoroByld U OUCKPETHyl WHdopMauumio B LudpoByo dopmy, Beget obpaboTky umdpoBon
uHdopMauum u BoipabaTbiBaeT ynpasnsoLmMe BO3AENCTBUS.

KoHTtponnep MUK-52H 310 - NpoeKTHO-KOMMNOHyeMoe M3faenve, KoTopoe MO3BONSET Nornb3oBaTento BblbpaThb
HYXXHbIA KOMNNekT moaynen pacmperus (YCO — ycTpoicTBa cBA3M ¢ 06bEKTOM) COrMacHoO YMcny U BUOY BXOAHbIX U
BbIXOAHbIX CUrHanoB. Ero coctas v psag napameTpoB onpeaenstoTcs notpebutenem n ykasbiBaloTcs B 3akase. K ogHomy
koHTponnepy MNK-52H noaknioyaeTca TONbKO 0AWH MOAYIb pacLUMpeHUs.

B koHTponnep MWK-52H BCTpoeHbl pa3sBuTbie cpeactsa CamMoOaMarHOCTUKK, CUrHanM3auum n naeHtudvkaumm
HeucnpaBHOCTEN, B TOM YuUCMe Mpu OTKa3e annapaTypbl, BbIXOOAE CUrHanoB 3a AoNycTuMble rpanHuubl, cboe B O3Y,
HapyLueHum obmeHa no cetu u T.M.

1.2 OCHOBHbIe cBOMCTBa
B koHTponnepe MNK-52H npeaycmoTpeHo:

+ [lo 9 He3aBUCUMBIX KOHTYPOB PEryNMPOBaHUs!, KaXabI U3 KOTOPbIX MOXET ObITb NOKarnbHbLIM U KackafHbIM,
C aHarnoroBbiM WM WMMYMbCHBIM BbIXOAOM, C PY4YHbIM, MPOrpaMMHbIM (B TOM 4YMCIIe MHOTOMPOrpaMMHbIM) UMK
CynepBU3OPHbIM 324aTHUKOM.

» bonee 80 TunoB 3awwutbix B [M3Y yHKUMOHANbHBIX GNOKOB HENPEPLIBHOM W AMCKPETHON 06paboTku
UHpOopMauum, BkIoYas dyHKUMoHanbHele 6roku MWL perynupoBaHusi, pyHKUMOHamnbHble GNOKM MaTeMaTU4ecKuX,
ONHAMUYECKMX, HENTMHENHBIX, aHarnoro-AMCKPETHbIX U NOrMYecknx npeobpasoBaHuni.

» [lo 98 ncnonb3dyemMbix 6rmokoB co cBOGOAHBIM UX 3anofHeHueM MbbiMUM (PyHKUMOHaNbHbIMKM Gnokamu 13
oubnunotekn n cBobOAHBIM KOHMUIypupoBaHMeM Mexay cobon M C BXxOAamu-BbIxogamu KoOHTponnepa. PydyHas
yCTaHOBKa Unu aBTonoACTPONKa NobbIX CBOWCTB, NapamMeTpoB U KOA(ULIMEHTOB B NHOObIX (PYHKLIMOHAmNbHbIX Griokax.

* VIameHeHne pexunmon ynpaBneHus, BKIIOYEHNE/OTKNIOYEHNE, NEPEKIIOYEHNE U peKOchmrypauMﬂ KOHTYpOB
perynmposaHua nto6oli cTeneHn CroXXHOCTW.

« OnepaTuBHOE YynpaBneHue KOHTYpaMu pPerynupoBaHUA C MOMOLUbIO KMaBWlL NWUEBON naHenu, 2-X
YeTbIpEXPaspAaHbIX, U OAHOMO TPEXPAaspPSAHOro LUMMPOBLIX MHAMKATOPOB M PsSiAa CBETOAMOAOB, MO3BOMSAIOLMX MEHSATb
PeXUMbl, YyCTaHaBnvBaTb 3adaHue, YNpPaBfsATb WUCMOSHATENbHBIMU  MeXaHU3MaMu, KOHTPOMMPOBaTb CUrHansbl,
WHOMUMPOBaTb aBapuiiHble cuTyauuu. [pu MporpaMMHOM pEerynupoBaHUM CpeacTBa OnepaTMBHOTO YrNpaBrieHus
No3BOSSIOT BbIGMPaTL TpeGyemyto nporpammy, nyckaTb, OCTaHaBNMBaTb, U cOpacbiBaTb MporpaMmy, NEPEXofuTb K
creaytoLLemMy y4acTKy NporpaMmsl, a Takke KOHTPONMPOBATL X04 BbIMOMHEHUs! NPorpaMmsi.

» O6beanHeHne 0o 31 KOHTPONEPOB B NOKASbHYO YPaBsAoLLYI0 CeTb, MPUYEM B 3Ty CETb MOTYT BKNOYaTLCA
Takxke 1 Apyrue mogenu KOHTPOMNEepoB UK Apyrue ycTponcTea.
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» KoHTtponnepbl MUK-52H moryT komnnekToBaTbca MogyneM paclmpenus (cMm. nogpasgen 1.3 «O6o3HaveHne

KOHTpoOnepa npu 3akase  KOMNIeKkT I'IOCTaBKVI»).

KonuuyecTBo BX0O0B-BbIXOA40B B 6a30BOM MOAENM KOHTpoIepa:

- aHanorosble BXoAbl — 8 (YHNULMPOBAHHbLIE);

- aHanorosble BbIXxogbl — 1;

- AnckpeTHble BxoAdbl — 3 (1 MMNynbCHBIN BXOA™);

- OUCKPETHbIE BbIXOAbl — 5.

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

- MP-51H-11: 16 guckpeTHbIX BXO40B, 1 aHanoroBbIn BbIXOA;

- MP-51H-13: 8 guckpeTHbIX BXOA0B, 8 ANCKPETHbLIX BLIXOA4OB, 1 aHaNorosbiv BbIXOS;
- MP-51H-15: 16 guckpeTHbIX BbIXO4OB, 1 aHanoroBbIn BbIXOA;

- MP-51H-16: 16 guckpeTHbIX BX040B, 3 aHanoroBbiX BbIXOA3;

- MP-51H-17: 8 guckpeTHbIX BXOAO0B, 8 ANCKPETHbIX BbIXOA0B, 3 aHanoroBblX BbIXOAa;
- MP-51H-18: 16 gucKpeTHbIX BbIXOAOB, 3 aHaNoroBbIX BbIXOAQ;

- MP-51H-30: 32 guckpeTHbIX BXxoAa;

- MP-51H-31: 24 guckpeTHbIX BXoAa, 8 OMCKPETHbIX BbIXOAOB;

- MP-51H-32: 16 guckpeTHbIX BX0o40B, 16 ANCKPETHbIX BLIXOAOB;

- MP-51H-33: 8 guckpeTHbIX BXOO0B, 24 ANCKPETHbLIX BbIXOAA;

- MP-51H-34: 32 guckpeTHbIX Bbixo4a.

MpumeyaHue.
* - 1 UMNYNbCHBIN BXOA M3 Yncna AUCKPETHBIX BXOA0B (MakcuMarnbHas YactoTa cnegoBaHns nmnynscos 2kIMu).

1.3 O603Ha4YeHMe KOHTpoOssiepa Npu 3aKkase U KOMMJIEeKT NOCTaBKU
1.3.1 KoHTponnep o6o3HavyaeTcs cneayowmum obpasom:

MUK-52H-F-AA-BB-CC-DD-GG-HH-JJ-KK-E-U-L,
roe:

F — TN AnCKpeTHbIX BbIXOOHBIX CUrHANOB:
T — TPaAH3MUCTOPHbIE BbIXOOHbLIE CUrHanNbI,
P — peneiHble BbIXOOHbIE CUrHArbI.

AA, BB, CC, DD, GG, HH, JJ, KK - Kog BXogHOro curHana coorBeTcTBeHHo 1-ro, 2-ro, 3-ro, 4-ro, 5-ro, 6-

ro, 7-ro v 8-ro KaHanoB:

roe:

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

E - koA BbIxogHOro yHuchnunpoBaHHOro aHarnoroBoro curHana:
1-0-5mA,

2 -0-20 mA,

3-4-20 mA,

4 - 0-10B.

U - HanpsiXKeHne NuTaHus:
220 - 220B nepemeHHOro Toka,
24 - 24B NOCTOSIHHOrO TOKa.

L — ucnonHeHue nepeaHen naHenu (0603Ha4YeHMe KHOMOK, UHAUKATOPOB U Aucnnes):
UA — ykpawnHckoe,
RU — poccunckoe,
EN — aHrnuinckoe.

1.3.2 Moaynu pacwumpenus anst koHtponnepa MUK-52H o6o3HavatoTes cnegyowmm obpasom:
MP-51H-MM-F-RST-U,
MM — koa mopynst pacwupenust YCO (11, 13, 15-18, 30-34, cm. Tabnuuy 1.4.2)

F — TMN BbIXOOHbLIX CUrHANOB MOAYNS pacLUMPEHUS:
0 — pna mopgenu MP-51H-11, MP-51H-16 n MP-51H-30,
T — TPAH3MCTOPHbIE BLIXOOHbLIE CUTHAnbI,
P — peneiHble BbIXOOQHbIE CUTHArbI.
RST - kof BbIXOOHOMO @aHAnNoroBoro curHana (CooteseTcTBeHHo 1,2 n 3 BbIxo4a):
01 - 0-5 MA,
02 - 0-20 MA,
03 - 4-20 MA,




04 - 0-10 B.
MpumeyaHue! [Ina mogenen:

- 11,13 n 15 (c ogHMM aHaNOroBbLIM BbIXOAOM) YKa3biBaeTCH KO TOMNbKO nepsBoro kaHana ROO,
- 16, 17 n 18 (Tpn aHanoroBbIX BbIXOAA) YKasbiBaeTcsa kog Ans Bcex Tpex kaHanos RST.

U - HanpskeHne nuTaHus:
220 - 220B nepemMeHHOro Toka,
24 - 24B NnOCTOAHHOrO TOKa.

Mpumeyvanue! MNMutatowee Hanpsxerne MUK-52H n moagynsa pacwmpenuna MP-51H pekomeHayeTcs 3akasbiBaTb
O[MHAKOBbIMMU.

1.3.3 Komnnekt noctasku koHTponnepa MUK-52H npusegeH B Tabnuue 1.3.1

Tabnuuya 1.3.1 - Komnnekm nocmasku koHmposnnepa MUK-52H

O6o03HauyeHue HanmeHoBaHue KonuuectBoO
NMPMK.421457.009 KoHTponnep MukponpouecopHbii MUK-52H 1 wr.
MPMK.421457.009 NC [acnopt 1 3K3.
MPMK.421457.009 P31 PykoBoAcTBO No akcnnyaTaumm *)
MPMK.421457.005 P32
232-209/026-000 PoseTka yrnosas **)
232-206/026-000 PoseTka yrnosas )
734-203 PoseTka npsimas )
231-131 Pblyar MOHTaXHbIN 1 Wr.
734-230 Pblyar MOHTaXHbIN )
*) 1 3K3. Ha Nboe KONMYECTBO U3AENUIA JaHHOrO TUMNa Npy NocTaBke B OOANH afgpec
**) 4 WIT. NP YyCNOBWM 3aka3a KOHTponsepa C HanpshkeHnem nutaHus 24 B nocTosHHOro Toka

5 wT. npn ycnoBuu 3aka3a KOHTpornnepa ¢ HanpsbkeHmeM nutaHna 220 B nepemeHHoro Toka
***) 1 WIT. NpU YCNOBUW 3aka3a KOHTpoIiepa C HanpshkeHneM nutanums 24 B nocTosiHHOro Toka

1.3.4 KomnnekTt noctaskun moayns pacwupenns MP-51H npueeaeH B Tabnuue 1.3.2

Tabnuua 1.3.2 - Komnnekm nocmasku modynst pacwupeHust MP-51H

O603Ha4eHue HanmeHoBaHue KonuyecTtBO
MPMK.421459.004 NC Mogaynb pacwmpenua MP-51H 1 WwT.
NMPMK.421459.004 NC MacnopTt 1 3K3.

LLinend coeamHnTENbHbIN 1 wr.

*

232-203/026-000 Pa3bem nutaHusa

734-203 Pasbem nutanHus **)
734-106 Pasbem anst nogknoYeHns Lienen aHanoroBbix CUrHanoB 1 WwrT.
239.209/026-000 PasbeM anst nogknioyeHns Lenen BBOAa-BbIBOAA ANCKPETHbIX 4w,
CUrHanoB
231-131 Pblyar MOHTa)HbIN 1 wr.
734-230 Pblyar MOHTa)HbIN 1 wr.

*) 1 WT. Npyn nocTaBke MoAayna paclmnpeHna ¢ nuTaHnem nepemMeHHOro Toka
**) 1 WT. Npyn NnocTaBke Moayna pacwumnpeHna ¢ nuTaHnemM noCToAHHOIo Toka

1.4 OCHOBHble TeXHUYECKME XapaKTepPUCTUKH

1.4.1 KonnyecTtBo BX04O0B/BbLIXOAOB KOHTpOJIIepa

BasoBas mogenb koHTponnepa MUK-52H n mopynu pacwmpenus MP-51H vmetoT B cBoeM cocTtaBe Habop
aHanoroBbIX U ANCKPETHbIX BXOA0B-BLIXOAOB, KOTOPbIE NPVBEAEHbI HUXKe B Tabnuuax.
Mpwn 3aka3e KOHTponnepa MoxeT BbITb 3aka3aH TOMbKO OAMH MOAYIb pPacLUMpeEHNs.

Tabnuuya 1.4.1 — Kornudecmeo e8xodoe/8bixodos 6a3oeoli modesu koHmposnepa MUK-52H

Moagenb AHanoroBbIN ONCKpeTHbIN
KOHTponsepa Bxopn Bbixog Bxop Bbixop
MWK-52H-00%-... 8 1 3 (1 MMNynbCHbIN) 5
MpumeyaHne.

* 6e3 MoZyns pacluMpeHust
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Tabnuuya 1.4.2 — Konnuvecmeo 8xo0006/8bix0008 Modynel pacuiupeHuss MP-51H

Moaenb Koo mopenu AHanoroBbINn OunckpeTHbIN
moAayns moayns Bbixop Bxopg Bbixopg
paclimMpeHusi | paclumpeHusi
MP-51H-11 11 1 16 -
MP-51H-13 13 1 8 8
MP-51H-15 15 1 - 16
MP-51H-16 16 3 16 -
MP-51H-17 17 3 8 8
MP-51H-18 18 3 - 16
MP-51H-30 30 - 32 -
MP-51H-31 31 - 24 8
MP-51H-32 32 16 16
MP-51H-33 33 - 8 24
MP-51H-34 34 - - 32
MpumeyaHne.

1) «-» — BX0p[ (BbIX04) OTCYTCTBYET;

Tabnuuya 1.4.3 — CymmapHoe Konnu4ecmeo 8x0006/8bix0008 koHmposnepa MUK-51H ¢ modynsmu pacwupeHus

M Mogenb AHanoroBbIn OnCKpeTHbIN

openb

KOHTponsepa moayns Bxoa Bbixog Bxoa Bbixog

paclumpeHus

MUK-52-11 MP-51H-11 8 2 19 5
MUK-52-13 MP-51H-13 8 2 11 13
MUK-52-15 MP-51H-15 8 2 3 21
MUK-52-16 MP-51H-16 8 4 19 5
MWUK-52-17 MP-51H-17 8 4 11 13
MWK-52-18 MP-51H-18 8 4 3 21
MUK-52-30 MP-51H-30 8 1 35 5
MUK-52-31 MP-51H-31 8 1 27 13
MUK-52-32 MP-51H-32 8 1 19 21
MUK-52-33 MP-51H-33 8 1 11 29
MUK-52-34 MP-51H-34 8 1 3 37

1.4.2 OCcHOBHble TEXHUYECKME XapaKTePUCTUKM BXOAOB-BbLIXOA0B

1.4.2.1 AHanoroBble BXOAHble CUrHanbI

Tabnuua 1.4.4 - TexHu4Yeckue xapakmepucmuKu aHarn0208bIX 8X00HbIX CU2Hao8

HanmeHoBaHue xapaKTepucTUKn

3HayeHune xapakTepucTUKM

KonuuecTtBo aHanoroebix BXogoB B 6a3oBom
MOJeNTN KOHTpoepa

8

Twn BXO4HOro aHanNoroBoro curHana

yHUpmumpoBaHHbin no FOCT26.011-80:
0-5mA, Rex=400 Om

0-20 mA, RBx=100 Om

4-20 mA, RBx=100 Om

0-10B, RBx He meHee 25 kOM

Paspewatowas cnocobHocTs ALIM

<0,0015% (16 paspsgos)

ToYHOCTb MHAMKALUMK <0,01 %
Mpegen gonycTtnmon NpuBeLEHHON NOrPELLIHOCTH 02 %
n3mepeHusa ’

BnnsiHve TemnepaTypbl OKpyXatoLen cpefbl <0,02 %/°C
Mepunoa nsamepenus, He 6onee 0,1c

"anbBaHM4ecKoe pasgenexHne Lenemn

AHanorosble BXOAbl raribBaHNYECKN N30SIMPOBaHbl Apyr
OT Apyra, OT BbIXOAHbIX U APYrMX BXOAHbIX Lienen u
Lenen NuTaHns.

HanpsxeHue ranbBaHnyeckov passssku He meHee 500 B.

1.4.2.2 AHanoroBble BbIXOAHbl€ CUTHanbIl

Tabnuya 1.4.5 - TexHu4ecKue xapakmepucmuku aHano208bIX 8bIX00HbIX CU2HaI08 KOHMpoepa

HanmeHoBaHMe xapaKTepuCcTUKKU

3HavyeHne XxapaKTepuCTUKKU

KornmyecTBo aHanoroBbIX BbIXOAOB:
e B Ga3oBOW MOAENU KOHTPoONNepa

e Ha MoAyre pacluypeHust

1
[o 3 (cm. pasgen 1.4.1)
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lMpodomkeHue mabnuybi 1.4.5 - TexHUYECKUE XxapakmepucmuKu aHano208bIX 8bIXOOHbIX CU2HaI08 KOHMposiiepa

Twun BbIXOAHOrO aHanoroBoro curHana

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

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

Paspewatowasa cnocobHocTe LIAI ansi BbIxOO40B:
e B 6a30BON MOAENW KOHTPosNepa

< 0,0015 % (16 pa3psagos)

e B MOAyIe pacluMpeHust

0,024 % (12 paspsagos)

Mpenen gonyckaeMon 0CHOBHOW NpuBeaeHHON
norpeLu-HoCT! OOPMUPOBAHMSA BLIXOOQHOIO CUrHana
nocrne ka-nMbpoBKM 4N BbIXOOO0B:

e B 6a30BOV MOAENM KOHTposnnepa, <0,2%
e Ha moAyne paclunmpeHus <04 %
Mpenen [onycTMMOro 3Ha4yeHus AONOMHUTENBHOW
NOrpeLIHOCTU BbIXOQHOMO CUrHana npu n3aMeHeHun <01%

CONpoTUBIIEHNA HArpy3kKn He npeBbillaeT

BnuvsiHne TemnepaTypbl OKpyxatoLlen cpeabl

< 0,02 %/°C

ManbBaHU4eckoe pasgenexHne Lenemn

AHanorosble BbIX0Abl ranbBaHNYECKN U30NIMPOBaHbI
Opyr OT Apyra, OT BXOAHbIX U APYTNX BbIXOOHbIX
uenen u uenen NUTaHus.

HanpsikeHue ranbBaHN4eCcKom pa3Bsa3kM He MeHee
500 B.

HanpﬂmeHme BHELUHEro NCToO4YHUKa NnnuTaHna ana
aHaJIoroBbIX BbIX040B HAa Moayne paclunpeHus

CrabunuanpoBaHHoe, (24-28) B NOCTOSIHHOrO ToKa

1.4.2.3 [IncKkpeTHble BXOAHbIe CUTrHanbI

Tabnuya 1.4.6 - TexHu4yeckue xapakmepucmuku QUCKPEeMmHbIX 8XO0HbIX cU2Hano8

HanmeHoBaHue xapaKTepucTUKN

3HauyeHune xapaKTepUCcTUKMN

KonnyecTtBo OUCKPETHbIX BXOA0B

- B 6a3oBoi Mogenu KoHTponnepa 3

- Ha mogyne pacwmpenus YCO cM. pasgen 1.4.1
Cwurnan noruyeckoro "0" — coctosiHne OTKITIOYEHO 0-7B
CwurHan normyeckon "1" — coctosaHne BKITKOYEHO 18-30B
MakcumanbHas YyactoTa criejoBaHUs UMMYSbCOB:
- ANs UMNynbCHOro BXoAa < 2kly
- 051 ANCKPETHbIX BXOA40B <50y
BxogHown Tok (noTpebnexune no Bxoay) <10 MA

[anbBaHW4ecKoe pasgeneHne Lenemn

[uckpeTHble BXOAbI ranbBaHUYECKM N30NMPOBaHbI
OpYr OT Apyra, OT BbIXOAHbIX M APYTMX BXOAHbIX Lienen
M Uenen nutaHus.

HanpsikeHue ranbBaHN4ecKom pa3Bsi3ku He MeHee
500 B.

1.4.2.4 InckpeTHbIe (MMNYNbCHBbIE) BLIXOAHbIE CUTHANbI:

1.4.2.4.1 TpaH3UCTOPHbIN BbIXOA

Tabnuua 1.4.7 - TexHu4yeckue xapakmepucmuKu OUCKPEMHbIX MPaH3UCMOPHbIX 8bIXOOHbIX CU2HaII08

HanmeHoBaHue xapaKkTepucTuKn

3Ha4yeHune xapaKTepUCTUKMN

KonnyectBo AUCKPETHBIX BbIXOO0B
- B 6a3oBo Mogenu KoHTpornnepa
- Ha moayne pacwuperusa YCO

5
cMm. pasgen 1.4.1

Twvn BbIxoga

OTkpbiThi Konnektop (NPN TpaHaucTopa)

MakcumanbHoe HanpsaxeHne KoMmmytauum

40 B noCTOAHHOIO TOKAa

MakcumanbHbIN TOK Harpy3ku Kaxxgoro Bbixoga

100 mA

"anbBaHM4ecKoe pasaenexHne Lenemn

JunckpeTHble BbIXOAbI COEAMHEHbI B FPYNMy U3 NSTU
BbIXOAOB Y ranbBaHUYECKM N30MMPOBaHbI OT BXOA0B,
APYIMX BbIXOOOB M OCTasbHbIX LEenen.

HanpsixeHne ranbBaHn4eckon pasessku He meHee 500 B.

CwurHan norundeckoro "0"
CurHan norndeckon "1"

PaSOMKHyTOG COCTOAAHME TPaH3UCTOPHOIo Kro4a
3aMKHyToe COCTOAHNE TPAH3NCTOPHOIO Krito4a.

HanpspkeHne BHELLIHEro UCTOYHMKA NUTaHNSA

HecTtabunuanposaHHoe, ot 20 no 40 B nocTosiHHOro Toka
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1.4.2.4.2 PenenHbIN BbiXoa

Tabnuuya 1.4.8 - TexHuyeckue xapakmepucmuku OUCKPEeMHbIX perielHbIX 8bIXOOHbIX CUEHaI08

HanmeHoBaHue xapakTepuCTUKKN 3HauyeHMe xapaKTepuCcTUKKU
KonunuectBo ANCKPETHBLIX BLIXOA40B
- B 6a3oBow Moaenu KoHTponepa 5
- __Ha mogayne pacluupeHuns YCO cMm. pasgen 1.4.1
Twvn Bbixoga 3ambikaloLme KOHTaKkTbl pene
MakcnmanbHoe HanpsXXeHne KOMMyTauuK:
- NEPEMEHHOr0 ToKa 250B
- MOCTOAHHOIO TOKa 30B
MakcrMManbHbIN TOK HAarpy3Kkmn KaXkgoro Bbixoda 5A

D,VICerTHbIe BbIXO4bl rafisBaHU4e€CKn N30nmMpoBaHbl Opyr
OT Apyra, OT BXOA0B, APYrnX BbIXO40B N OCTalbHbIX

["anbBaHW4ecKoe pasgenexHne Lenemn Luenemn.
HanpsikeHne ranbBaHn4yeckon pas3Bsskun He meHee 1500
B.

CwurHan noruyeckoro "0" Pa3oMkHyTOE COCTOSIHME KOHTaKTOB perne.

CwvrHan nornyeckon "1" 3aMKHYTOE COCTOsIHME KOHTaKTOB perne.

Bug Harpysku AKTVBHas, MHOYKTUBHASA

1.4.3 O6wme pyHKLUMOHaNbHbIe NapaMeTpbl

Tabnuuya 1.4.9 — Obwue hyHKUUOHaIbHbIE Napamemphb|

TexHu4eckas xapakTepucTuka 3Ha4yeHue
MakcurmanbHoe Yncno yHKUMOHanNbHbIX 6110KOB B Mporpamme 98
Yuncno dyHKUMoHanbHbIx 6nokos B GubnunoTeke Bornee 80
BbinonHeHve nporpamMmbl nonb3osartens, He 6onee 0,1¢c
MorpelHocTb ungpoBor 06paboTkn nHdopmaLnn:
CyMMUPOBaHue, BbliMTaHne 0,001%
YMHOXeHue, aenexHve 0,001%
n3BneyYeHne KBagpaTHOro KOpHA 0,01%
[MorpeLHOCTb YacoB peanbHOro BPEMEHU 3a CYTKM, He bornee 3 cek

1.4.4 dyHKUMOHaNbHbIE NapaMeTpbl PEryfaTopos

Tabnuua 1.4.10 — @yHKUUOHasIbHbIE apaMmempbl Peayrisimopos

TexHu4yeckasa xapakTepucTuka 3Ha4yeHue

MakcumanbHoe Yncno He3aBUCUMbIX KOHTYpOB 9

JlokanbHbIV aHanoroBbIv, NOKanbHbLIN UMMNYILCHBIN,

Bu erynatopa B KaXkaoM KOHTYype - o . 9
A pery P KA yp KacCcKadHblW aHanoroBbln, KaCkagHblt UMNYIbCHbIN

Pexvm paboTbl Kaxgoro KoHTypa JlokanbHbIW, KackagHbll, ANCTAHLMOHHBIN, PYYHON
Bva 3agaHuns B KaXgoMm KOHTYpe PyyHoe, nporpaMmHoe, BHeLHee (CynepB13opHOE)
g, nv, nA, m,

3aKoH perynvpoBaHusi B KaXX4OM KOHTYpe
perymip ha yp TpexnosnunoHHoe, OBYXNO3ULUMOHHOE

3apaHue, BxoA, paccornacosaHue, Bbixoa, 3Ha4YeHne

KoHTponupyemble napameTpbl
NPOU3BOMLHOIO NapameTpa

) CM. NacrnopT COOTBETCTBYOLLErO (DYHKLIMOHAMBHOIO
MapameTpbl HACTPONKM p ytoLero gyHku

6noka
[Mapamempbl py4HO20 3adamyuka:
Cnocob ycTaHOBKM Bonblue-meHbLUe
[VCKPETHOCTb YCTaHOBKM 0,01%
Bpemsi usmeHeHust Ha 100%, He 6onee 16 C
Bug 6anaHcrupoBku [dvHamnyeckas, cTaTucTnyeckast

1.4.5 dyHKUMOHaNbHbIE NapaMeTpbl MPOrpaMMHbIX 3a4aTYUKOB

Tabnuuya 1.4.11 — QYHKYUOHaIbHbIE Mapamempb! Mpo2pamMMHbIX 3a0amyukos

TexHu4eckasa xapakTepucTuka 3Ha4yeHue
MakcumanbHoe YUCno y4acTKoB OAHOW NporpamMmel 48
BbinonHeHve nporpammeil OpHokpaTHOe, MHOTOKpaTHOE, LIMKINNYEeCcKoe
MakcrmanbHOe YNCNO MHOrOKPaTHOrO NOBTOPEHUSI 99
nporpamMmbl

. Bbibop nporpammel, nyck, cton, cbpoc, nepexos K
KomaHabl ynpaBneHus nporpammon

crnefyloLemy y4acTky




[TpodomkeHue mabnuybi 1.4.11 — QyHKYUOHabHbIE Na
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amMempb! Po2paMMHbIX 3a0am4yuKoe

CocTosiHVSI NporpaMMel

Myck, cTon, cbpoc, KoHeL, Nporpammbi

KoHTponvpyemble napameTpbl

Homep nporpaMmel; HOMEpP NOBTOPEHWS; HOMEpP
yyacTKa; BpeMsl, OCTaBLLEECS 40 OKOHYaHUS y4acTka;
COCTOsIHWE MPOrpaMmei

YnpasneHue ebixodamu:

Cnocob ynpaBneHns B py4HOM pexume

Bonblie-meHbLIe

BpeMs M3MeHeHWs1 aHanoroBoro curHana B py4HoM
pexvme

He 6onee 16 cek

1.4.6 NMocnepoBatenbHbIN MHTepdenc RS-485

Tabnuua 1.4.12 — TexHu4yeckue xapakmepucmuku rnociedosamesibHo20 uHmepgetica RS-485

TexHuYeckasa xapakTepucTuka

3HauyeHune

KonuyecTtso nprvemonepegaTymkos

[o 32 npnemonepenaTynkoB Ha OOHOM CEerMeHTe

MakcumanbHasa gnvHa nvHuMK B npegenax ogHoro
cerMeHTa ceTun

[o 1200 meTtpoB

[wnana3soH ceTeBbIX agpecoB

255

Bua kabens

BuTtas napa, skpaHWpoBaHHasi BuTas napa

[MpoToKon CBA3M

Modbus pexvum RTU (Remote Terminal Unit)

"anbBaHW4eckasi pasBs3ka

WHTepdenc ranbBaHUYeckn N30NMpoBaH OT APYrnx
BXO[,0B-BbIXOZIOB M OCTarbHbIX LeNen, HanpshkeHne
ranbBaHM4Yeckon pa3ssskn He meHee 500 B

1.4.7 O6wme TeXHNYECKNEe XapakTepUCTUKMN

Tabnuuya 1.4.13 — TexHUYeCcKue xapakmepucmuKu 371eKmponumaHusi

TexHU4eckasa xapakTepucTuka

3HaueHue

rabapuTHble pasmepsbl Gloka KOHTposiepa

(110 x 160 x 58) mm

HanpskeHue nuTtaHus

~0T1100 10 242B (50 + 1) 'y,
=(24+4) B nocTosAHHOIO TOKa

MoTpeGnsemas MOLLHOCTb

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

1.4.8 Kopnyc. YcnoBus akcnnyaTtauuu

Tabnuua 1.4.14 — Ycnoeus akcrinyamayuu KOHMpOJise,

a MUK-52H u modynel pacwupeHuss MP-51H

TexHU4eckas xapakTepucTuka

3HaueHue

Twn kopnyca

Kopnyc ans DIN-peeyHOro MoHTaxa

Kpennexue kopnyca

B anektpowmrtax

Paboyas temnepartypa

ot muHyc 40 °C go nntoc 70 °C

Temnepatypa xpaHeHus (npegenbHas)

ot muHyc 40 °C go nntoc 70 °C

Knnumartnyeckoe ncnonHeHme

ucnonHeHue rpynnsl 4 cornacHo FOCT 22261, Ho ons
paboTbl Npu Temnepatype ot muHyc 40 °C go 70 °C

ATmocdepHoe gaBneHune

Ot 85 go 106,7 kla

Bunbpauws ucnonHexue 5 cornmacHo FOCT 22261

3akpbiTOe, B3pbIBO- NoXkapobesonacHoe.

Bosgyx B nomeLLeHUn He JOMKEH coaepXaTb Nbiv u
MomelueHne NpPUMeCK arpeccrBHbIX NApOB U ra3oB, BbI3blBaOLLMX

KOPPO3unko (B YaCTHOCTU: ra3oB, cogepxxalnx
CEPHUCTbIe coeguHeHna nnu aMMVIaK).

[MonoXxxeHne Npu MOHTaXxe JToboe
CTteneHb 3aWuThl IP20 cornacHo TOCT 14254-96
Bec, He bonee 0,5 kr

2 OyHKUMNOHalNbHbIEe BO3MOXHOCTHU

2.1 ApxuTeKkTypa KOHTponnepa
2.1.1 Ba3oBble apXUTEKTYPHbIE 3NIEMEHTbI

Apxutektypa koHTponnepa MWK-52H onuchl

XapakTepusyeT ero Kkak 3aseHO CUCTeMbIl ynpaBlieHUs.

BaeT MHMOPMALMOHHYIO —OpraHu3aumio

KOHTponnepa

n
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YacTb apXuTeKTypHbIX SNEeMeHTOB CTPYKTypbl peanusoBaHa annapatHo, 4acTb - nporpammHo. Bce
nporpamMmHoe obecneveHne, opmupyloLLiee apXUTEKTYpy, 3aluMTO B MOCTOSHHOM 3arMOMWHAIOWEM YCTPOMCTBE U
nonb3oBaTento HedoCTynHo. HesaBncMMO OT TOro, Kak peanusoBaHbl 3MEeMEHTbl apXUTEKTypbl — annapatHo unu
nporpaMMHO — MoNb30BaTeNb MOXET NPEACTaBnATb KOHTPONNep Kak usgenue, B KOTOPOM BCE 3NEMEHTbl pearibHO
CYLLECTBYIOT B BUAE OTAENbHbIX Y3I10B.

B cocTaB apxuTekTypbl KOHTpoOnnepa BXoauT (CM. puc.2.1):

* annapatypa BBOAa-BbIBOAA MHpopmaumm (6azoBon Mogenu n moaynemn paclumpeHus);
* annapaTtypa ornepaTMBHOIO YNpaBneHns 1 HaCTPOWKH;

* annapartypa uHTepdercHoro kaHana;

* PyHKLUMOHaNbHbIe 6MoKK;

» BubnuoTeka pyHKLMOHaNbHbIX BIOKOB.

: RS-485
g Yetpoiicteo YeTpolcTBO 1
; OnepaTMBHOrO - WUHTepthelCHOr0 —m B
: ynpaeneHna KaHana
Bubnuoreka
i YcTtpoicteo | dpyHKLWO- i i YeTpoiteTeo
- gsc:npéa | HaNBHBIX se: b ;| BoiBOja
popualy P BrokoB [ ¢ | wicbopman :
L A-AM = :
4 : . : . :.“. N :.“. I . AO 1
. DitDIB =11, =
LB .1 DO1-DO5
TH._ ®yHKuoHaNEHEIE | :
Brnoku

PucyHok 2.1 - Apxumekmypa koHmpornnepa MUK-52H
2.1.2 BHewHMe curHansl 1 annapaTtypa BBoAa-BbiBoAa

KoHTponnep paccumTaH Ha NpMeM U Bblgady ABYX BUOOB CUTHASIOB:
* aHaroroBbIXx;
* ANCKPETHBIX.
dopmrpoBaHMe UMMYSbCHBLIX CUTHAMOB Ha BbIXOAE UMMYMbCHOMO Perynstopa BbINOMHAETCH NPOrpaMMHO U 3Tn
CUrHarnbl MOCTYNawT Ha UCMONHUTENbHbIE MEXaHW3Mbl Yepe3 AMCKPETHbIE BbIXOAbl KOHTponnepa. AnnapaTtypa BBoga
(BxogHble YCO) npeobpa3sytoT aHarnoroBble 1 AUCKPETHbIE CUrHamMbl, MOCTYNaroLwWwmne Ha BXo4 KOHTponepa, B LM poByto
dopmy. AnnapaTtypa BbiBoaa (BbixogHsle YCO) ocyliecTtBnsieT obpaTtHoe npeobpasoBaHue.
BHellHWe Lenu NoaKNioYaloTCsl K KOHTPONepy Yepes BHELWHWA pasbeM M pasbembl ANs NOAKMIOYEHNs Lenen
BBOAA-BbIBOAA.
Bce aHanoroBble ¥ ANCKPETHbIE BXOAbI U BbIXOAbl KOHTPOMNepa NOMHOCTLI0 YHMBEpPCanbHbl B TaKOM CMbICHE,
YTO B WCXOOHOM COCTOSHUM OHU He «NpuBsA3aHbl» K KakuM-NGO GYHKUMSAM KOHTponnepa. Takas npuBsa3ka
OCYLLECTBAETCS NONb30BaTeNEM M peanusyeTcs B MPOLECCE NPOrpaMmMmnpoBaHus.

2.1.3 AnnapaTtypa onepaTMBHOIO yrnpaBlieHUsl U HACTPOMKHU

AnnapaTypa oOnepaTMBHOIO YnpaBfeHust (nuueBasi naHenb) paccuMTaHa Ha onepaTopa-TexHorora Wu
onepaTtopa-Hanagyuka. Jiuuesas naHenb MMeeT Habop KraswLl, CBETOANOAHbLIX U LMPOBLIX MHAMKATOPOB, C MOMOLLbIO
KOTOpbIX ONepaTop-TEXHOMOr «BEAET» TEXHOMNOIMYECKUIA MPOLECC: KOHTPONMUPYET €ro napameTpbl, U3MEHSIET PEXUMbI
ynpaBrieHusi, MeHsIeT yCTaBKu, NMyckaeT, OCcTaHaBNMBaEeT U copacbiBaeT NporpaMmy 1 T. A.

C nomoLLbo NULLEBOI NaHENN MOXHO NPOrpaMMUPOBaTb KOHTPOSNEP, BbINOMHATL HACTPOWKY Er0 NapamMeTpoB,
a Takxe KOHTPONMPOBaTb 3HAYEHUSI MEPEMEHHBIX BO BHYTPEHHUX TOUKAX CTPYKTYPbI.

B obwem Buae nuuesyto naHenb (MynbT HACTPOMKM) MOXHO paccMaTpuBaTh Kak MHTEPdENC C YENOBEKOM.

2.1.4 Annapartypa nHrepdencHoro KkaHana

B KoHTponnepe uMeeTcs WHTEpPMENCHBLIN KaHam nocrefoBaTenbHOM CBS3W. ATOT KaHanm MMeeT MpUeMo-
nepefatyuk, NpeobpasyoLmii BXOAHOW MOTOK MNocreaoBaTesibHbIX OUT MHGopMauuM B LMGPOBYI MHOpMaLUmio,
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npeacTaBrneHHylo B Buae 0OanToB (T. €. npeoOpasylolimi MocrnedoBaTeNbHbIN KOA4 B MNapannenbHbin), a Takke
ocyLecTBnAWMA obpaTHoe Npeobpa3oBaHue.

MpvHUMaemble 1M nepegaBaeMble COOOLLEHUS XOTb U SABMAOTCA LUMEPPOBLIMU, HO OHU MOTYT «NpeacTaBnsiTb»
ntobble curHanel, obpabaTbiBaeMble KOHTPOMNNEPOM: aHanoroBble, BpeMeHHbIE, YNCTOBbIE U T.4.

Bce curHanbl nepepatotca vepe3 mHTepdpenc nocnegoBaTernibHO, HO CKOPOCTb WX nepedadu O0CTaTO4HO
Benuvka Ans Toro, 4tobbl AnA npoueccoB 6onbLIOro n cpegHero GbICTPOAENCTBUMA MOXHO ObINo cuMTaTb, YTO BCE
curHanbl nepeaarTcs O4HOBPEMEHHO.

2.2 dyHKUMOHaNbHbIe 6110KkoBbIe anarpammbl (FBD)
2.2.1 ®yHKUMOHanbHbIe 6110KK

B ncxogHOM COCTOSIHUM PYHKUMOHarnbHble B610KM OTCYTCTBYIOT M HUKakve dyHKumMM no obpaboTke curHanos
KOHTPOSNEPOM He BbINOMHSAOTCS.

PeannsoBaHHble nporpammHo dyHKLUMOHaNbHbIe 6110k 06pa3sytoT obnacTb ynpaBneHns KoHTpornnepa.

®yHKUMOHaNbHBIN 6MoK ABNSeTCA anemeHTapHbIM 38eHoM FBD-nporpamm.

Cuctema nporpammupoBaHnst peanu3oBaHa B COOTBETCTBUM C TpeboBaHuaMM cTaHgapta MexayHapoaHoun
OnektpoTexHnyeckon Komuceun (MIK) IEC 1131-3 1 npegHasHadeHa ansa paspaboTku nporpaMmmHoro obecneyeHuns
npegHasHayeHHoro Ana cbopa p[aHHbIX WM yNpaBreHus TEXHOMOrMYeckMMM npoueccamu, BbINOMHAEMbIMU  Ha
NporpaMMmMpyemblX KOHTpoOnepax.

B kavyecTBe fA3bika NPOrpaMMMPOBAHUS B CUCTEME peann3oBaH A3blK (PyHKUMOHanNbHbIX 610KOBBIX Anarpamm
Function Block Diagram (FBD), npegocTtaBnsiowmin nonb3oBaTentd MexaHu3M OOBLEKTHOro BM3yanbHOro
NporpaMMmMpoBaHMS.

2.2.2 bubnuoteka pyHKLUMOHaNbHbIX 6510KOB

KoHTponnep copepXuT O6LMPpHYI0 BMGNMOTeKy (yHKUMOHaNbHbLIX GrOKOB, AOCTATOYHYKO ANA TOro, 4YToObI
pelaTtb CPaBHUTENbHO CrOXHblE 3ajadnM aBTOMAaTMYECKOro PeryrnmpoBaHUA W JOrMKO-MPOrpamMMHOro ynpasBreHus.
MoMnumo  dyHKLMOHANbHbIX GrOKOB  aBTOMATMYECKOro PEerynupoBaHUs W NOMMKO-MPOrpaMMHOro  ynpaBreHus B
6ubnunoteke umeeTca 6Gonblwon Habop YHKUMOHAmMbHBIX OfOKOB, BbIMOMHAOWMX AWHAMUYeckne, cTaTuyveckue,
mMaTemaTunyeckme, Nnormyeckne 1 aHanoro-guCKpeTHole NpeobpasoBaHNsa CUrHasnoB.

Yactb 6MGnnoTeYHbIX yHKUMOHAarbHbIX GIOKOB BbIMNOMHSAET OCOOyl 3adady: OoHa CBA3biBaeT annapartypy
KOHTponnepa ¢ OCHOBHOW Maccow (OyHKLMOHaNbHbIX 6r10KOB. K 3TUM «CBA3HbIMY» DYHKLMOHANbHbIM 6riokam OTHOCATCS:
* oyHKLUMOHanbHble 6ok BBOAA M BbIBOAA aHaroroBbiX Y ANCKPETHBIX CUrHaNoB,
* PyHKLUMOHanNbHble 6Mokn 06CnyXMBaHUS NMMLEBOW NaHENw,
* (byHKUMOHanNbHbIE 610KM NpYeMa 1 nepegaYy CUrHanoB Yepes MHTepdEenCHbI KaHar.
AnnapaTHble 3neMeHTbl CTPYKTypbl KOHTponnepa (BxogHble W BbixogHble YCO, nuuesas naHensb,
UHTEPMENCHBIN KaHamn) HaYMHalOT BbINOMHATE CBOW (PYHKLMM NWLb NOcne Toro, Kak ByayT ncnonb3oBaHbl kakue-nmbo
cooTBeTCTBYIOLWME PyHKLMOHANbHbIE BIOKM.

Bonee nogpo6HOo 6ubnuoTeka n onucaHve pyHKUMOHaNbHbIX OJIOKOB NpeAcTaBneHbl B PyKOBOACTBE
PMK.421457.005 P32.

2.3 O6wume cBoncTBa PyHKLMOHANBbHbLIX OJTIOKOB
2.3.1 BxoabI-BbIxoAbl M NapameTpbl (PyHKLMOHaNbHbIX 6510KOB

B obwem cnyyae ¢yHKUMOHAnNbHBLIA ONOK MMeeT CBOM BXOAbl, BbIXOAbl, MapaMeTpbl HACTPOMKM U
dyHKUMOHanNbLHoe s4po.

DYHKLMOHaNbHbIA 60K - 3TO rpaduyeckoe n3obpaxeHne Bbi3oBa 0aHOM U3 pyHKUMIA. Mpaduyueckn kaxabin
byHKUMOHamNbHBLIA GrOK MOXHO NpeacTaBUTb B BUAE NPSIMOYronbHUKA (CM. puc.2.2), BHYTPU KOTOPOro WMeeTcs
0603Ha4YeHne yHKUUK, BbINOMHAEeMon 6nokoM. Bxoabl cyHKUMOHanNbHOro Groka COequHAITCS CBS3SIMU C OPYTMMU
6rnokamu. OanH MU HECKOINbKO (PYHKUMOHATbHBLIX GITOKOB COEAMHEHHbIE CBA3sSIMUM Mexay coboln, obpa3syoT nporpaMmMy
Ha a3bike FBD.

®PyHKUMOHanNbHLIM Onokam B Mporpamme Mnosnb3oBaTens MNpUMCBaMBalOTCA MOPSAKOBbIE HOMepa, KOTopble
NOeHTUUUMPYIOT BIIOK B CUCTEME, a Takke ONpeaensitoT 04epeaHOCTb BbIMOMHEHNsT GITOKOB B NpOrpamMMe.

[anee no TekCTy pyKOBOACTBa MO 3KCMfyaTauuu UCMOMNb3yeTCs eauHas cuctema YCrnoBHbIX 0003HayeHui
yHKUMOHanbHbIX 6/10KOB (NOPSAKOBLIX HOMEPOB, TUMOB, MoAMdMKaTOPa) B MporpamMme norb30BaTens:

08-SUMM(13)-04, rge:

08 - NopAAKOBbIA HOMepP DYHKLMOHarbHOro 6roka B nporpamMmMe nonb3oBaTens,
SUMM(13) - ycnoBHoe o6o3HauveHne Tuna (pyHkLMn 6noka) n 6ubnmoTedHbIi Homep 6roka,
04 - MoandmKaTop KONMYeCcTBa BXOAOB (YMCHO BXOAOB)

(yka3biBaeTcs Ans yHKUMOHAINbHbIX GIOKOB, B KOTOPLIX MMEETCH MoAUcmKaTop,
W He ykasblBaeTcs Ansl 6rTOKOB, B KOTOPLIX MOAMMUKaTOp OTCYTCTBYET).
Kaxabiii 6riok B 3aBUCUMOCTU OT BbIMOSHSIEMON UM (PYHKUMU MMEET OnpeaeneHHOe KONIMYECTBO BXOZAOB U
BbIXOAO0B. Bxoabl Bcerga pacnonoxeHs! crieea, a Boixodbl - crpasa.
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YenoeHoe obosHayeHune BubnuoteyHblil Homep bnoka Mopaakoebiii HOMep
chyHKUMK Bnoka: OAHO3HAYHO MAEHTUULMPYET Bnoka B nporpamme
“‘CYMMATOP” ero Tin nonb3oBaTend
Moaudukarop \ \
pasmepa ycTaHOBNeH =4, SUMM{13) 1 Boixoa,
yTo obpasyeT YeTbipex-
EXO/,0BOIi CymMMaTop NP1 o 7] offeet=d.B
- 02 gaini=2.8

Bxoapi P2 925 gain2=s. Bl oL

5 . INP3 03104 gaind=0.63 g
a30BbIi agpec NP4 DR L Homepa,

perucTpoBoiA obnacTti = F% (05 gaind=0.04 Hhx HaUMeHOBaH 1A
3agaeTcA npu = W 3HAYeHUA
nporpamMmMipoBaHn i napameTpoB bnoka

PucyHok 2.2 - @yHKyuUOHarbHbIU 6510k cymmamopa

MapaMeTpbl HacTpoWKkM (PYHKUMOHANbLHOro Grioka 3a4aloT pasfiMuyHble CBOWCTBa, HanmpuMep, HOMEep BXOAHOro
curHana, kKoadMULIMEHT YCUMNEHNs, MacluTabHbIN KO3MULIMEHT, CMELLIEHWe curHana, NocTosHHas BpeMeHu unbTpa,
MaKcMmarbHble N MUHUMATbHBIE PaHULLbI USMEHEHMUsT Kakoro-nmbo napameTpa u T.M.

B pesynbraTe BbINONHEHUS YHKUMOHANbHLIM GNOKOM COOTBETCTBYIOLEN YHKUMM Ha ero BbiIxodax
hOPMMPYIOTCHA CUrHanMbI, KOTOPbIE ONPEeAEensTCA COCTOSHMEM BXOAHbLIX CUrHAMNoOB U HACTPOEYHbIX NapaMeTpoB.

Mop 6Gas3oBbiM agpecoM perncTpoBO MamATU pasyMeTbCs NaMsiTb BblAeneHa Mo KaXaoe CBOWCTBO
dyHKUMOHanbHbIX 6nokoB. K npumepy dyHkumoHanbHbin 6nok SUMM(13) usobpaxeH Ha pucyHke 2.2, 3aHMMaeT
s4enkm namatn 01,02...05. Ecnv B nporpamme ecTb eLle OAUH MAEHTUYHBIN GNOoK, Kak n3obpaxeH Ha puUcyHke 2.2 1 ero
NopsiAKOBbIA HOMED 2, TO yXXe ero cBowcTBa OyayT 3aHumaTb s4eriku ¢ 06 no 10 n T 4. brnokn 6e3 CBOWCTB HE BHOCATCS
B pPerucTpoByto obnacTb.

Tak, Hanpumep, Ha puc.2.2, Ha BXo4 CyMmaTopa nocTynaeT 4 curHana. OTu CUrHanbl CyMMUPYIOTCS C Y4ETOM
COOTBETCTBYIOLUMX MacwTabHbIX KO3I(MULMEHTOB, KOTOPble yka3daHbl B napameTpax, AobaenseTrcs cmelleHve wu
pe3ynbTUPYIOLWMIA CUrHaM NocTynaeT Ha BbIXOA pyHKUMOHaneHoro 6noka.

Takum obpasom, Ha Bbixoae pyHKUMOHaNBLHOro 6rioka cymmaTtopa hopMUpyeTcs CUrHar, KOTopbI 3aBUCUT OT
BXOAHbIX CUrHamoB W YCTa@HOBMEHHbIX NapamMeTpoB W ANns npuMepa Ha puc. 2.2, MoxeT OblTb npeacTaBneH
MaTemMaTn4YecKoWn 3aBUCMMOCTbIO:

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

Umucno BXOO4OB M BbIXOAOB (PYHKUMOHANbHOro 6rioka He UKCMpPOBaHO W onpefenseTcs  BUAOM
dyHKUMOHanbHoro 6noka. Hu B ogHoM chyHKUMOHanbLHoM 6noke yncno BXOJOB He npesbiwaeT 12, yicno BbIXOOOB
Takke He npesblwaeT 12.

B yactHOom cnyyae yHKUMOHaMbHbIN OMOK MOXET He MMeTb BXOA4OB WM BbIxO4OB. Bbiwe peyb wna o
OOCTYMHBIX MNW ABHbIX BXOAax WM BbIxog4ax (pyHKUMOHanbHOro 6mnoka, T. €. Tex BXOAax-BbIXO4ax, KOTOpPble MOXHO
¢cB06OHO KOHMIrypnpoBaTb — NOAKMIOYATL K APYrMM (PyHKUMOHamNbHbLIM Briokam.

HekoTopble yHKUMOHanNbHbIe GrOKM MMEIT HesBHble BXOAbl U (MnM) BbLIXOAbI, UMEKLMEe crneunansHoe
HasHayeHne M He [OCTyMHble ANS KOHUrypmpoBaHus. K Takum dyHKUMOHanNbHbIM OrokaM OTHOCATCHA BCA rpynna
CBA3HbIX (PYHKLUMOHAnNbHbIX ONOKOB: pyHKUMOHanbHble 6MokM BBOAAa-BbIBOAA, (PYHKUMOHAnNbHble OnokM npuemo-
knepepaun, dyHKUMOHaNbHbIE BNOKM onepaTMBHOIO yrnpaBneHus, PyHKUMOHabHbIe BrIoKM NoNb30BaTeNbCKON NaHenm
WHAMKaLUW 1 yNpaBneHus.

Kak Tonbko oauH M3 Takmx (yHKUMOHAaNbHbLIX GIOKOB MCNOMb3yeTcs, ero HesiBHble BXOAbl W (MNK) BbIXOAbI
aBTOMaTMYECK/N COEAMHATCA C annapaTypon, 06CcnyxuBaTb KOTOPYH MPU3BaH AaHHbIN (DYHKLMOHANbHbBIN 6Grok.

Hanpumep, kak Tonbko 6yaeT ncnonb3oBaH yHKUMOHamNbHbIA 610K aHanoroBoro BBOAA, HEABHbIE BXOAa 3TOr0
dyHKUMOHanbHOro 6noka aBTomaTnyeckn coeguHsTea ¢ ALM cootBeTcTByOWEro kKaHana, o6pabaTbiBatOLMM CUTHAIbI.
A Ha BbIxogax 9Toro pyHKkuMoHanbHOro 6rnoka OGyayT cdopmMupoBaHbl 0O6LLEOCTYMHbIE CUrHanbl, 9KBUBANEHTHbIE
CurHanam, NocTynamwLuM Ha aHanoroBble BXOAbl KOHTponnepa.

MoaTomy, ecnn Ha BXoA Kakoro-nmbo yHKUMOHaNbHOro 6roka Hy)XHO NoAaTe aHamnoroBbIf CUrHamM, 3aTOT BXOA
npu nNporpaMMMpoOBaHUN CcriegyeT COeAMHUTb C  COOTBETCTBYIOWMM BbIXOAOM (MacliTabupoBaHHbIM UM He
MacLiTabrpoBaHHbIM) YHKLMOHaNbLHoro 6rnoka aHanorosoro Beoga AlN (puc. 2.3).
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PucyHok 2.3 - @yHKYUOHarbHbIU 610K aHano208020 8800a C HesI8HbIMU 8x00amu

HesBHble BXxoAbl 1 BbIXOAb! HA rpadnyeckux cxemax yHKUMOHanbHbIX 61oKoB He oTobpaxatoTcs.

Bce Bxoabl M napameTpbl OyHKLMOHanNbHOro 6noka, MMeKT CKBO3Hyt0 Hymepauutio oT 1 go 98. Beixogpl
yHKUMOHanNbHOro 6rioka Takke HyMepylTcs ABYyX3Ha4YHOW AecATUYHOM uudport oT 1 ao 98.

Ecnn napameTpbl yHKUMOHANbLHOrO 61i0Ka ABNSATCA CBA3AHHBIMW MapameTpamu, T.e. MOAKIYEHHbIMA K
Kakmm-nnbo BbiIxogam Apyrnx 6rokoB, TO UX HyMepaumsi OCYLLEeCTBMSETCH CO CMEeLLEeHMEM, PaBHbIM MakCUMaribHOMY
Homepy BXxoaa.

B kaxaom KOHKpeTHOM (pyHKUMOHanbHOM GfioKe, YMcrio BXOAOB M (MNN) BbIXOAOB MOXET OblTb MeHbLue
YKa3aHHOro MakCHMarbHOro 3Ha4YeHus.

2.3.2 PekBu3nTbl hyHKLUMOHaNbHbIX GIIOKOB
B obwem cnyyae 6nbnmoTeydHbIn pyHKLMOHanNbHbIN 610K MMeeT cneayroLme pekBnsunTbI:

* GUBNNOTEYHbIN HOMEP, COOTBETCTBYIOLLIMIA HOMEPY BbINOMHAEMON (OYHKLIMN;
- 6a3oBbIN agpec perncTpoBoi 0b6nacT NnapameTpos;
- MoaudVKaTop pa3Mepa, onpeaensaoLLuii, HanpumMep, KONMYecTBO BXOA0B Groka 1 T.n.

BubnuoTeuyHbIn HOMep npeacTaBnseT CobON ABYX3HAYHYIO AECATUYHYK LUMpPYy WM ABMASETCA OCHOBHBLIM
napamMeTpomM, XxapakTepum3yroLLMM CBOMNCTBA (PYHKLMOHaNbHoOro 6noka.

B 6ubnunoTteke koHTpomnnepa HeT HM OOHOro MYHKUMOHanNbHOro 6roka, KoTopbi He umen Gbl HOMepa, HO B
ouanasoHe uymcen ot 00 go 98 ecTb HOMepa, KOTOPbIM He COOTBETCTBYET HW OAMH U3 WMEIOLUXCH TUMOB
dyHKUMOHanbHbIX 610KoB. Takme HOMepa HasblBaOTCA «MYCTbIMU» WM 3TUM HOMEpaMm YCMOBHO MOXHO MOCTaBUTb B
COOTBETCTBME MOHATME «MYCTOro» (yHKUMOHanbHOro 6noka. «llycton» dyHKUMOHanbHbI BGNOK He MMeeT BXOAOB-
BbIXOAOB, HWKakon paboTbl HE BbIMOMHAET U He BnuseT Ha paboTy Apyrnx yHKUMOHanbHbIX 6r10KOB, HO B NamsATy
3aHMMaeT onpegeneHHoe MecTo 1 TpebyeT HEKOTOPOro (HeGoMbLLIOro) BpeMeHn Ha obcnyxunsaHue.

O6bI4HO MogudMKaToOp 3a4aeT YMCIO OOHOTUMHBIX BXOAOB MIN Onepaumi, KOTOpblE MOXET BbIMONHATL OAWH
yHKUMOHaNbHbIV 6rok. MoamndurkaTop pasmepa Takke 3agaeT AONOMHUTENbHbIE CBOMNCTBA (DYHKLMOHANbLHOro Grioka.
Hanpumep, B cymmaTope mogudmkaTop pasmepa 3agaet ymcrno cymmupyembix BXOOOB, a B nporpaMMHOM 3afaTtyvke
— YNCIO YYacCTKOB NporpaMmbl v T. M.

Moaudmkatop pasmepa (KonuMyecTtBa BXOAOB) ycTaHaBnuBaetca Ha YPOBHE 2 nporpammupoBaHus
dyHKLUMOHanNbHbIX 6MOKOB.

Psg dyHKuMoHanbHbIX 6110KOB (HanpuMep, UHTErpMPOBaHWS, YMHOXEHWSA 1 T. 4.) MoaudmkaTopa He UMeerT.

®yHKUMOHaMNbHbIe BMOKM OAHOro TMNa C OAHUM U TeM Xe HOMepoM bYHKLMK, NCMOoMb3yeMble B pasHbix 6rokax,
MOTYT UMETb MHANBUAYaNbHbLIV MOANMUKaTOP B KaXAOM (DYHKLMOHANLHOM Grioke.

Hanuune mopudmkaTopa CyLeCcTBEHHO paclumpseT BO3MOXHOCTM (pyHKUMOHanbHbIX 6rokoB. Hanpumep, npu
UCMNONb30BaHMM (PYHKLUMOHAanbLHOro 6noka mHoroBxodoBoro «M», oamH 6nok MoxeT MMeTb YeTblpe BXOAa, a B OPYroM
cny4ae Tpu - CM. NpuMep Ha puc. 2.4.

PyHKUMOHanbHbI Brok
“MHoroexoaoeoro K",
wmogudpukarop pasmepa = 4

_M(20)

PyHKUMOHAaNEHBIA Bnok
“MHoroexogosoro U,
mogudpukaTop pasmepa = 3

AND_M(20)
dint 01
“diNg, 02
diNg 03

PucyHok 2.4 - BnusiHue modughukamopa pasmepa
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BasoBbIN appec peructpoBon ob6nact napameTpoB. [lapameTpbl Kaxaoro dyHKUMOHanbHoro 6noka
OOIMKHbI pa3MeLlaTbCa B PercTpoBon obnactu Apyr 3a ApyroM, no nopsgaky, HaumHasa ¢ agpeca 0000, ykazaHHoOro B
COOTBETCTBYIOLLEM PeKBM3UTE (YHKLUMOHanNbHOro 6noka. To ecTb 6a3oBbli agpec yHKUMOHanbHOro 6rnoka — 3710
HOMEp AYelrkyn perncTpoBor obnactTu namAaT KOHTpornepa B KOTOPOW AOSMKEH pasMeLlaTbCa NepBbi NapameTp 3TOro
dyHKUMOHanbHoro 6noka. basoBbin agpec peructposon obnactu napameTpos yHKUMOHanNbLHOro  6noka
HacTpauBaeTcs nonb3osartenem B pexume NMPOTPAMMUPOBAHWA Ha ypoBHe kOHUrypupoBaHusi YHKLMOHANBHOMO
6roka (ypoBHe Ne2).

2.3.3 MporpammupoBaHue (pyHKLUUNOHaNbHbIMWU GrIOKamMu
|_|pl/1 nporpaMmmMmmpoBaHnmn beHKLI,VIOHaJ'IbeIMVI 6nokamu B 6onbLUNHCTBE cny4aes }J,eVICTByPOT npasuna:

* pyHKUMOHanNbHLIM 6rokam MpucBamBaloTCA MOPSAKOBble HOMepa, KOTopble WAeHTUMMUMPYOT 6nok B
cuUCTeMe, a Takxke onpeaensoT o4epeHOCTb BbIMONHEHNS BNOKOB B NporpamMme;

* OyHKLMOHaNLHOMY 610Ky MOXeT ObITb NPUCBOEH N6oWN NOPAAKOBLIV HOMEP;

* B O4HOW nporpaMmme pyHKUMOHarnbHble 6110KU OAHOIO 1 TOrO e TUMa MOXHO UCNOMb30BaTb MHOTOKPATHO;

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

+ [OMyCcKalTCs CBA3WM BXOAOB W BbIXogoB ntoboro Tuna, T.K. npeobpasoBaHue TWMNOB OCYLLECTBASETCH
aBTOMaTMYECKM.

M3 aTnx NpaBun MMEIOTCS crieaytoLmne UCKMHYeHUs:

* ONS HEeKOTOPbIX (PYHKUMOHamNbHbLIX OrOKOB MMEETCS OrpaHM4eHVMe Ha KpaTHOCTb WX MCMONb30BaHWSA B
npegenax ogHoro KoHTponnepa. Tak, pyHKUMOHabHbIA GrOK aHanoroBoro BBOAA MOXHO MCMOSb30BaTh NNLLIb CTOMBKO
pa3s CKONMbKO aHanoroBbiX BXOAOB €ro NMOBTOPHOE WCMOMb30BaHWE NULLIEHO CMbIicra. AHanorMyHble orpaHuyeHuns (no
aHanorMyHbIM NpUYnHaM) UMET Apyrue yHKUMOHaNbHble 6roku BBoAA-BbIBOAA UHGOPMaLUK.

2.3.4 MporpammHasa mogenb (pyHKUMOHANbLHOro 6roka

MporpaMmHas Mogesnb hyHKUMOHanbHOro 6rioka npeacraeneHa Ha puc. 2.5.

MoawndukaTtop
paamepa
A
PyHKuus Bnoka | Func_Block (xx)-m NN
INP1 |01 MapameTpbl
Bnoka:
INP2 |02 01 01| oOuT
NP3 _oa|  ©2
INP4 |04
YY
MporpammupyemMbsie perucTpbl: NapameTphl
(napameTpbl Gnoka) Bnoka:
BaszoBblit agpec —p 7] 01
nepeoro Gnoka 2 02
00! =
BasoBbl agpec » ]
ceaylodoro 6noka L YY

PucyHok 2.5 - [poepammHasi Modenb ¢hyHKUUOHaNbHO20 brioka

2.4 BO3MOXHOCTU KOHpUrypmpoBaHus
2.4.1 3apaum KoH(UrypupoBaHus

B npouecce KOHWrypMpoBaH/sa ANS KaXgoro BXOAa KaKAoro yHKUMOHanbHOro 6roka 3agaeTcs MCTOYHMK
curHana (3gecb 1 garnee MMeloTcs B BUAY TONbKO SABHbIE BXOAb! U BbIXOAbl (PYHKLMOHANbHbLIX 61TOKOB, HESIBHbIE BXOAbI 1
BbIXOObl MMEKT (MKCUPOBAHHYIO  «MPUNUCKY» W  KOHUrypupoBaHWio He noanexart). Bce Bo3moxHOCTU
KOH(WIrypmMpoBaH/Ua OOMHAKOBbI Kak AN BXOAOB, Tak U ANS napamMeTpoB, NO3TOMY B AalbHeWLeM Mexay HWMU He
[enaeTcs pasnuuns.

He moxeT ObITb CBOGOAHBIX (HEMOAKMIOYEHHBIX) BXOA0B (DYHKLMOHANBHOro 6roka.

CuvrHanbl, nogaBaeMble Ha BXOA4A MOCTYNalT C BbIXOAOB (DYHKUMOHanbHbIX 6rnokoB. Mpu koHdwurypaumm ans
BXOA0B 3ajaeTcs HoMmep (PyHKLMoHanbHoro 6noka n Homep BbIxoAa, K KOTOPOMY NOAKII0YAETCA AaHHbIN BXOA.

YKkazaHHble KOHMUrypaLmMoHHbIE BO3MOXHOCTM MO3BOMSIOT CTPOMTb  YrNpaBnslowme CTPYKTYpbl CaMbIX
pa3nuyHbiX KOHMUrypaumin. Tak, CBSi3n BXOA0B C BbixoAaMu pyHKLMOHAaMNbHbLIX OrTOKOB NO3BOMSAOT BbINOMHATL CIIOXHYHO
anroputMmyeckyto obpaboTky curHanoB. Hanpumep, HyxHO cBasaTb 12 cBoilcTBo (3aganve MNW[O-perynsatopa) ¢ 2
aHanorosbiM BxogoM. [ns atoro Ha 3 ypoBHe (NporpamMMupoBaHue CBsA3el) HYXXHO BblbpaTb HOMep M Bbixod Gnoka
KOTOPOro HYXHO CBf3aTb, B Hawem cnyyae 1 6rnok 4 BbIxod, nocre 3Toro Bblibpatb HOMep 6roKka CBOMCTBO KOTOPOro
HYXHO CBfi3aTb (B AaHHOM cnyyae 3 6rok) u HomMep KOTOpbIi (POPMUPYETCA Kak «HOMEp CBOWCTBA KOTOPOE AOIMKHO
6bITb CBA3HOEY + «BCE BXOAa AAaHHOIO pyHKLMOHaNbLHOro 61okay.
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01 nifP=1, 01 nifP=2. 01 nDIZP=1.
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PucyHok 2.6 — CesizHble napamempbi

AHanormyHaa cBsi3b NapamMeTpoB (YHKLMOHamNbHbIX OMNOKOB MO3BOMSIET BbINOMHUTL aBTOMaTUyeckoe
n3meHeHue noboro napameTpa HaCTPOWKM (aBTONOACTPONiKA).

2.4.1.1 UuBepcusa curHanos

PaclumpeHunio pyHKLMOHaNbHbBIX BO3MOXHOCTEW CIYXUT eLle OAHa BO3MOXHOCTb - CUMrHanm Ha niobom Bxofe
npu HeOH6XOAMMOCTN MOXHO UHBEPTUPOBATb.

Mcnonb3yeTcsa TONbKO ANA OUCKPETHBIX CUrHanoB 1 obo3HavaeT naMeHeHne coctoaHus (3ameHy 1 Ha 0 1 0 Ha
1) cm. puc. 2.4.

BO3MOXHOCTb WMHBEPTUPOBaHWS MO3BONSAET YMPaBnATb WHBEPTMPOBAHHBIM CUFHaNoOM, 3anyckaTtb Wiu
cbpacbiBaTh TaniMep He nepegHvM, a 3agHUM OPOHTOM curHana u T. 4.

2.4.2 NMpaBuna KoHcpurypupoBaHus

BO3MOXHOCTU KOHMMIypMpoBaHMs He 3aBUCAT OT PYHKLUMOHanbHOro 6rioka u onpegensioTcs crneayowmmm
npasunamu (puc. 2.7):

* He moxeT BbITb CBOGOAHBIX (HEMOAKMIOYEHHBIX) BXOA0B OYHKLMOHANLHOro 6roka.

« Jliobon AncKpeTHbIM BxO4 (YHKUMOHaANbHOro 6rnoka MOXHO WHBEpPTUPOBaATb (B WUCXOOHOM COCTOSIHUM
WHBEPCKS OTCYTCTBYET).

* K niobomy Bxoagy ntoboro ¢yHKLMOHaNbLHOro 6roka MOXHO MOAKMIOYUTL CrneuuanbHbii YHKUMOHANBHBIN
6ok, KOTOpbIV 3a4aeT cUrHan B BUAE 3Ha4YeHWs (KOHCTaHTbl Unu KoadduumneHTa).

* Bbixoga dyHKUMOHanbLHOro 6y10ka MOryT octaBaTbCsi CBOGOAHBIMY (HEMOAKMOYEHHBLIMN).

Ha puc. 2.7 npeacrtasneH npumep KOHUIypnpoBaHus.

o o | poTs) s

diNt o - - v o |¢TPEUTE
“dINg 0@ 2 1| 40T . dINT & dINZ & NG
“dING 03
= DOT{09) 10
diNt o — 01 nOILT=2.
ANt +dN2  dINE D1
g o2 ofjdor O e T
4ETOP 01 [P TMEE00I0.0 [oq] gouT ==
dSET(83) 4 4R, 02 02| T DOT{09) B
01 dZET=1. o1 gor ol JINP 01 01 n0LT=3.
= —

*
+
*

PucyHok 2.7 - [pumep KoHghu2ypuposaHusi

EnuvHas cuctema ycrnoBHbIX 0603HaYEHMI (OYHKLUMOHArbHBIX BTOKOB: MX NOPSAKOBLIX HOMEPOB B NporpaMme
nonb3oBaTens, o6o3HaveHne Tuna (pyHKUMK 6noka) n GnbnmoTeyHbln HoMep 6roka, a Takke 3HadeHne MmogudukaTopa
pa3mepa (konu4ecTsa BXo4o0B) NpMBoAUTCS B pasgene 2.3.1.

Ha puc. 2.7 npefcTtaBneHbl pasnuyHbie NpUMepbl U BapuaHTbl KOHPUrypupoBaHUs:
1) nokasaHa cBA3b PYHKLUMOHarbHOro 6noka mHoroexogosoro «M» 5-MULTI_AND(20)-03 n dyHKLMOHaNbHOro

onoka pguckpetHoro Bxoga 01-DIN(06). Ons obGpa3oBaHuMs AaHHOW CBSA3M, Ha YpPOBHE KoHdurypauum, Bxog 01
dyHKUMOHanbHoro 6noka 5-MULTI_AND(20)-03 nogkntoyaetcs k Bbixoay 01 doyHKUMoHanbHoro 6roka 01-DIN(06).
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2) nokasaH BapuvaHT KOHdUrypauuu, npu KOTOPOW [Ba BHELIHWX BXOOHbIX AMCKPETHbIX CUrHana v OAuH
KoadppmumneHT (B AaHHOM criyyae ponb Ko3adpuumeHTa BbINOMHAET JOorMyeckas nepemMeHHas, YCTaHOBIeHHas
yHKUMOHanNbHbIM 6n1okom 4-dSET(83) obpabaTbiBatoTcst OYHKUMOHANBHBIM 67T0OKOM MHOTOBXOZAOBOIO fI0rm4eckoro «M»
5-MULTI_AND(20)-03 B cOOTBETCTBMM C 3aBUCUMOCTbIO:

dOT = dIN1 & dIN2 & dIN3.

roe: dOT - pesynbTat obpabotku, dIN1, dIN2 - guckpeTHble curHanbel, NOCTynawolmMe Ha Bxod KoHTponnepa, dIN3 -
KoapuumneHT, npuHumMarowmn 3Hadenmsa 0 unn 1 1 yctaHaenMBaembli ONepaTopoM BpY4YHYHO. Ons noakmnoyeHus K
OMCKPETHBIM BXOA4aM KOHTpOIepa MCMonb3yloTcs PyHKLMOHanbHble 6rokm BBoga anckpeTtHbix curHanos 01-DIN(06) n
02-DIN(06). Bxogbl 01 n 02 dyHKumoHanbHoro 6roka mHoroxogosoro M 5-MULTI_AND(20)-03 nogkntoyatTcsa K
Bbixogy 01 6noka 01-DIN(06) n Bbixogy 01 dyHkumoHansHoro 6noka 02-DIN(06), a Bxog 03 dyHKUMOHanbHOro 6roka
mHorosxogosoro M 5-MULTI_AND(20)-03 noakniovaeTcs k 6noky 4-dSET(83) ana 3agaHmsa normyeckon nepemeHHoMN.

3) BbixogHow curHan dyHkunoHaneHoro 6noka mHorosxogosoro M 5-MULTI_AND(20)-03 nogaetca Ha 1-1
OMCKPETHBIN BbIXOA, KOHTponnepa, Ansa yero Ha Bxog 01 6roka aunckpeTtHoro Beixoga 9-DOT(09) nogkntoyeH 01 Bbixop,
6noka mHoroBxogosoro M 5-MULTI_AND(20)-03. CurHan Ha Bxoge 01 dyHKumoHaneHoro 6roka AUCKPETHOro BbIXoAa
9-DOT(09) nHBepTUpyeTCS.

4) Ha puc.2.7 nokasaHa MHBEPCUS BXOAOB CreayroLmx QyHKLUNOHAmNbHbIX G1IOKOB:
Bxoa 02 n 03 6noka 5-MULTI_AND(20)-03, Bxoa 02 6noka 6-TIMER(38), Bxog 02 6noka 7-OR(21), Bxog 01
6noka 9-DOT(09).

2.5 CurHanbl 1 napamMmeTpbl
2.5.1 Tunbl curHanoB, NnapameTpPoB U TUMbI AAHHbIX

HecmoTps Ha TO, 4YTO BXOAHbIE W BbIXOOHbIE CUrHasbl KOHTponnepa MoryT ObiTb TOMbKO ABYX BMAOB -
aHanorosble W AWCKpeTHble, (yHKUMOHanNbHble GNoKM paccuutaHbl Ha obpaboTky curHamos, umetowme 6Gonbluve
pa3Hoobpasusi.

Hannune 6onee pasHoobpasHbiIX CUrHamnoB CBA3aHO C ABYMs obGcToATenscTBamu. Bo-nepsbix, B cocTase
6ubnunoTtekn ectb (yHKUMOHarnbHblIE ONOKKW, CBSA3aHHbIE C OTCYETOM pearibHOro BPeMeHW (TavMepbl, NPorpaMMHble
3a4aTyMKkM M T. M.) U CO CHETOM umcna cobbiTuin (cyeTymkn). Bo-BTOpbIX, Kak ykasbliBanocb B n. 2.3.1, napameTpsl
HaCTPOVKN OYHKLMOHaNbHbLIX B6MOKOB 3a4aloTCA C NOMOLLBIO CUrHaroB Ha ero HacTpOEeYHbIX BXOA4AX, a napameTpoB
HACTPOWKN C TOYKM 3peHmns nx bopmaTa umeroT 6onblLuoe pasHoobpasue.

B 1abn. 2.1 npencraeBneH NOmMHbIN NepeyYeHb CUrHanoB, obpabaTbiBaembix PyHKUMOHanbHbIMK Griokamu. B
CBSI3W C TeMm, YTO MapameTpbl HACTPOMKM MOryT 3a4aBaTbCA aHanorMyHbIMW CUrHanamu, nocTynalowuMM Ha
HacTpoeyHble BxoAbl YHKLUMOHamNbHbIX 6110KoB, B Tabnuue He AenaeTcs pasnuuna Mexay curHanamu n napameTpamu
HacTpovikn. B 1abn. 2.1 npuBegeH MakcuManbHbIA AMana3oH U3MEHEHUS CUrHanoB. B KOHKPETHOM (pyHKLIMOHaNbHOM
6noke aTOT AManasoH MoOXeT ObITb orpaHuyYeH. Hanpumep, BbIXOAHOW curHan dyHKUMOHaNbLHOro 6110Kka perynnpoBaHus
OrpaHMYeH YCTAHOBIEHHbIMW  YPOBHAMW BCTPOEHHOrO  OrPaHUYUTENA UMW HanpuMep, YWCMOBOW  CWrHanm,
XapakTepu3yloLwWwnid HOMEp TeKyllero y4vacTka nporpaMMbl, OrpaHW4eH napameTpoMm yHKUMOHanbHOro 6Gnoka
NporpaMMHOro 3agaTynka, 3a4atoLLero KonM4ecTBo y4acTKoB, U T. M.

MepeyeHb curHanos, o6pabaTtbiBaeMbIx PYHKLUMOHANbHLIMU Br1OKaMu, BKOYaeT cneayoLwmne TuMbl:

* aHanoroBsbIN (M3MepsieMble NapaMeTpbl, 3HaYeHNe aHanoroBbiX BXOA0B-BbIXOA0B, TEXHNYECKNe
eaVHNLbI, KO3ULMEHT, CKOPOCTb M3MEHEHMS NapameTpa u T.n.);

* ANCKPETHbINA, UMMNYNbCHBIN;

* YNCIOBOW;

* BDEMEHHON (YyCTaBKa BpEMEHU, ANUTENbHOCTb MMMYIbCa).

B koHTponnepe MUK-52H Bce onucaHHOe Bbille MHOroobpasve TUMOB CUrHaroB M MapaMeTpOB HACTPOWKK
obcnyxnBaeTca OOLENPUHATLIM HAOOPOM TUMOB AAHHbIX.

Mpu atom obecneunBaeTca NPocTon MHTepdenc ¢ 6asamm AaHHbIX OPYTMX SA3bIKOB NPOrpaMMMpoBaHUd, YTO
cnocobcTByeT yHMdMKauuM U pasBUTMIO NporpammHOro obecneyeHus koHTponnepa. B T1abnuue 2.1 npepcTtaBneH
Habop TMNOB AaHHbIX A3blka, UCMOMb3yeMbIX NPY peanu3auum yHKUMOHaNbHbIX 6110KO0B.

Tabnuua 2.1 - Tunbl OaHHbIX

HanmeHoBaHue TMNa Onana3oH nusameHeHunsa* O6bem 3aHuMaeMon Konu4yectBo
namsaTun Mcnonb3yeMbiX
perucTpoB
OuckpeTHoe 0wnm 1 2 banTa 1 perucTp
Llenoe ctangapTHOE -32768 ... 32767 2 Gavita 1 peructp
Llenoe annHHoe -2147483648 ... 2147483647 4 banTa 2 perucTpa
BelyecTBeHHoOe -3,4x10 =38 .. 3 4x10 *38 4 Gawita 2 peructpa

* [MpumeyaHue. [nana3oH WM3MEHEHWsI TUMOB [aHHbIX HA IMUEBOW MNaHENM KOHTPOmnepa OrpaHunyeH
COOTBETCTBEHHO Yncnamm ot —9999 no 9999.

CooTBETCTBME TWMOB [AaHHbLIX, TUMOB CUrHaNoB W MNapamMeTpoB HaCTPOMKM (YHKUMOHamNbHbIX Grnokos
npvBeneHo B Tabnuue 2.2.
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Tabnuya 2.2 - Coomeemcmeaue munog 0aHHbIX, Murnoe cuaHamaose U napamempos HacmpouKu

CurHanbl U napameTpbl HACTPOMKHU PasmepHocTb Tunbl AaHHbIX
(pyYHKLMOHANbHbIX 6TOKOB
1 AHanoroBhbIl (n3mepsiemble % NN TEXHUYECKNE eaNHULIbI BellecTBeHHbIN

napameTpbl, 3Ha4eHNe aHanorosbIX
BXOA0B-BbIXOAO0B, TEXHUYECKME
eauHULBI, KO3 MULMEHT, CKOPOCTb
M3MeHeHUs napameTpa u T.M.

2 [AWNCKpeTHbIN, UMMYbCHbIN 0/1 Llenoe
cTaHgapTHoe

3 Yucnosomn - Llenoe
cTaHgapTHoe

4 BpemeHHOoN (Bpems, ANUTENbHOCTb Yyacbl, MUHYTbI, CEKYHAbI, AecATble Aonu cekyHa, | Lienoe anvHHoe

nMmnyrnbca) ansa nHamkaumm: 0 — 994 59m (0 — 3599999 —

AN U3MEHEHWUsI NapameTpoB Mo CeTh)*1
*1. Hanpumep ecnu ecmb 3HadyeHue epemeHu YY:MM:CC:[ (4acbl:MUHymbl:ceKyHObI:00nUu CeKyHO), mo
3HayeHue yernozo 0nuHHozo X byde pasHo: X =[] + 10*CC + 600*MM + 36000*44.

PasmepHOCTb aHamnoroBbiX CUrHanmoB W MapaMeTpoB, a Takke CKOPOCTU WX U3MEHeHus onpegenseTca B
npouecce KanmbpoBKM KOHTponnepa u MoxeT bbiTb 3agaHa Nubo B npoLeHTax, NMMbo B TEXHUYECKMX eaNHULAX.

Pa3mepHOCTb BpEMEHHbIX NapamMeTpOB 3aaeTcs Anana3oHOM BPEMEHN KOHKPETHOIO yHKLMOHaNbHoro bnoka
(4ackl, MUHYTBI UMM MUHYTbI, CEKYHAblI COOTBETCTBEHHO).

B npouecce BbIMUCINEHWUI 3HAYEHUS CUrHANOB U NMapameTpOB KOHTpOiepa aBTOMAaTUYECKM OrpaHUYMBaloTCs
OnanazoHOM U3MEHEHUSA COOTBETCTBYHOLLMX TUMOB AAHHbIX.

lMpwn KOHTPOMEe aHamnoroBbIX CUrHaNOB B TEXHWYECKUX eQuHMUax Ha LUpoBbIX MHAMKATOpax paspeluaroLlas
cnocobHocTb nHaukauum He npesbiwaeTt 0,001 eamHuy (1nn 0,01%).

AHanoroBble curHanbl (OPMUPYIOTCA Ha BbiIxoAe TakuX (YHKUMOHANbHbIX ONOKOB, Kak perynstopbl,
CyMMaTopbl, 3afaTtynku, nHTerpatopbl U T. 4. K aHanoroeblM curHanam OTHOCHATCA Takme napameTpbl HaCTPOMKM, Kak
npegensl cpabaTbiBaHWA KOMNapaTopa, YpoBeHb OrpaHnyeHus m T. n. HecMoTpsa Ha TO, YTO Ha aHanoroBbIX BXoAax U
BbIXO[ax KOHTpomnnepa curHan meHsietcs B guanasoHe 0-100% Ha Bbixode (DyHKLUMOHAanbHbIX OGMOKOB aHanoroBbin
CUrHanm MOXeT M3MeHATbCA B Ooree LUMPOKOM AumanasoHe — B Auana3oHe COOTBETCTBYHLUMX TUMOB AaHHbIX. JTO
Nno3BONSET, HAaNpMMep, CKnagpiBaTh ABa Yucna, Kaxaoe u3 KoTopbix paBHO 90%, 1 Ha BbiIxo4e cymMmaropa nomnyyartb
npaBunbHbI pe3ynbTaT. Ecnu pesynbTatT Kakux-nubo BbIMUCIIEHUIA OKa3biBaeTcs Oonblue YCTaHOBMEHHOro Tuna
OaHHbIX, TO CWUrHam Ha BbIXOAe (YHKLMOHANbHOro Grnoka orpaHnyMBaeTCA 3Ha4YeHWSMU COOTBETCTBYIOLLEro Tuna
[OaHHBbIX.

BpemeHHble curHanbl OPMMPYIOTCA Ha BbIXOAE TaviMepoB, MPOrpamMMHbIX 3a4aT4YMKOB, OAHOBMOPATOPOB U T.
n. yHKUMOHanbHbIX 6rnokoB. K BpeMeHHbIM CcurHanam OTHOCHATCA Takve napamMeTpbl HACTPOWMKM, Kak MOCTOSHHbIE
BPEMEHM, NPOTSHKEHHOCTb y4YacTka, BPEMs BbIAEPXKKU U T. N. B KOHTponepe npeaycMOTpeHbl YeTbIpe pasMepHOCTH Ans
BPEMEHHbIX CWUIHamnoB: AecATble AOMW CeKyHA, CeKyHObl, MUHYTbl U 4Yacbl. KOHKpeTHast pa3aMepHOCTb onpeaensieTcs
COOTBETCTBYIOLLMM TUMOM (PyHKLIMOHanNbHoro 6rnoka (cm. Tabn. 2.2).

[nsi BpeMEHHbIX CUrHaNoB MWHUManbHBIA Liar U3MEHEHUS1 U YCTAHOBKU B AEWUCTBUTENBHOCTU peanusyeTcs,
TONBbKO €Criv 3TOT war 6onblue BpEMEHN LMKNa, C KOTOpbIM paboTaeT KOHTponnep.

YucnoBble curHanbl — 3TO CUrHanbl Ha BbLIXOAE CYETYMKA unn Apyrux pyHKuMoHanbHbIX 6rokax, pabota
KOTOPbIX CBA3a@Ha C OTCHETOM COObITMIA. YMCnoBbIMU MOTYT ObITb M MapameTpbl HACTPOWKKU, HAMPUMEP, YNCIIO MOXET
3a4aTb rpaHM4yHOE 3HAYeHVEe CurHana Ha BbIBOAE CYeTyMka, HOMEep 3dTana, K KOTOPOMY OOMXHa MepevTn normyeckas
nporpaMma u T. .

OuckpeTHble curHanbl 06blMHO OOpabaTbiBalOTCA  NOrMYEcKUMU  (PyHKUMOHanbHbIMKM  Briokamu  n
yHKUMOHaNbHLIMU  Gnokamu, CBA3aHHbIMW C MepekniodeHneM curHanoB. OfHako OUCKPETHbIMUA MOryT ObiTb U
napameTpbl HacTpoWku. Hanprumep, AUCKPETHbIE CUrHanMbI B OyHKLMOHaNbLHOM Grioke 3agaHus onpenensiioT, oMKHA Nn
BbIMOMHATLCA CTaTUYecKasa N AnHammnyeckaa 6anaHcmMpoBka.

MacwTabHbIN KO3(hhULUMEHT — 3TO napameTp HaCTPOVKkM psiaa yHKUMOHanbHbIX OnokoB, roe Tpebyertcs
mMacwTabvpoBaHue curHanoB. Tak, 3TOT KOadULMEHT UCnonb3yeTcs B PYHKUMOHANbHbIX 61okax aHanoroBoro BBoga
M BbiBOAA, CyMMMpOBaHuWs C MacwrtabupoBaHneM u T. n. KoaddumumeHT nponopumoHansHOCTU MCMOMb3yeTcs B
OCHOBHOM B (DYHKUMOHarbHbIX 6riokax perynmpoBaHusi.

CKOpOCTb M3MEHEHUS aHANOroBbIX CUTHANOB — 3TO NapamMeTp HAaCTPOWMKM 3ajatoLLmMin, HanpUuMep, CKOPOCTb
W3MEHEHUS NPV OUHaMu4eckon GanaHCMpoBKE MNU 3aJalollelt OrpaHMYeHUs CKOpoCTM B (PYHKUMOHanbHOM Grioke
OrpaHNYeHUsi CKOPOCTMU.

OnuTenbHOCTb MMNYNbca — 3TO NapaMeTp HaCTPOMKM (PYHKLMOHANBHOro 6rioka MMMNYnbCHOro BbiBOAA. OTOT
napameTp 3agaeT MUHUManbHY ANMTENbLHOCTb MMMNYNbCca, OPMUPYEMOTrO MMMYIbCHBIM PErynsTopom. AnutenbHOCTb
UMMynbca OTCYMTBIBAETCS B AECATbIX AONAX CEKYHAbI.

TexHn4yeckme eguMHULbI — 3TO NapameTpbl HACTPOVKN DYHKLMOHaNbHbIX 6NOKOB onepaTnBHOro koHTpons. C
NMOMOLLIbIO 3TUX NapameTpoB 3afaeTcs popmar Ymcna, B KOTOPOM KOHTPONMpyeMble napameTpbl (Hanpumep, napameTp,
3aflaHue, paccornacoBaHuve U T. [.) BbIBOASATCSA Ha MHAMKATOPLI NINLIEBOIN NaHENMU.

2.5.2 B3aMMHOoe COOTBETCTBME CUTHANOB U napameTpoB
ﬂpm KOHdDVIprVIpOBaHMM (*)yHKLl,MOHaﬂbeIX 6rnokoB Pa3HOTUNHOCTb CUrHanoB Ha CoedMHAEeMbIX BXOoAaX He

ABMSeTCa NpenaTcTBUEM ANS UX COeAnHeHUs. EAMHCTBEHHO, 4TO Heobxoanmo npu 3TOM y4uUTbiBaTb - 3TO B3anMHoOe
cooTBeTCTBME AMana3oHa naMeHeHUA pas3nnyHbIX CUrHanos.
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HanpvmMep, ecnu BpeMeHHOW BbIXOA TalMepa CBA3aTb C aHarnorosblM BXOAOM CymmaTopa, TO 3HaveHue Ha
BXoAe cymmaropa byaeT onpedenstbCa COrmacHO CooTHoLWweHno: X = 10*T.

B3anMHOe COOTHOLLEHNE MMEETCA He TOMbKO MeXAy HeMpepbIBHLIMU CUrHANamu, HO U Mexay HenpepbiBHbIMU
CuUrHanamu, ¢ OOHOW CTOPOHbI, U AUCKPETHbIMKM C Apyron. Ecnu, Hanpumep, BXOoA Cymmartopa CBsidaTb C BbIXOAOM
1IorM4Yeckoro PyHKLMoHansHoro 6noka, To Npu M3MEHEHUN cUrHana Ha BbIXo4e NOCMeOHero C HyNnsa Ha eQuHULYy curHan
Ha Bxofe cymmaTopa byaeT AMCKpeTHO uaMmeHsaTtbesa ¢ 0 Ha 1 (eguHuny nnu %).

B3aumHoe cooTBeTCTBME pasnMyHbIX CUTHaNOB Ha BbIXOAAX M BXxoAax PYHKLMOHaNbHbLIX 6r10KOB NpMBEAEHO B
Tabn. 2.3.

Tabnuya 2.3 - BzaumHoe coomeemcmeue cuaHaos

CurHan Ha CurHan Ha Bbixoge 6noka (MCTOYHUK)
Bxoge 6rnoka AHanoroBbif, X,% BpemeHHoOn, T Yucnosom, N AunckpeTHbin, D
(NnpueMHumK)
AHanoroBbIn, X=X X=10*T X=N X=0,npuD=0
X, % X=1,npmuD=1
BpemenHon, T T = yenas 4yactb X T=T T=0,1"N T=0,npuD=0
T=01,npuD =1
Yucnoson, N N = yenas 4yactb X N =10*T N=N N=0,npnD =0
N=1npnD=1
OuvckpeTHbin, D D=1,npnX>0 D =1 npn nobom T D=1,npuN>0 D=D
D=0,npnu X<0 D=0,npnN<0

2.6 MNopsapok o6cnyxnBaHnMA PyHKUMOHANbHbIX GIOKOB
2.6.1 LlMknnyHocTb paboThl

Livknorpamma paboTbl KOHTpOMnepa npeAcraBrieHa Ha pucyHke 2.8. Bpems uukna BbIMOMHEHUS NpOrpaMmbl
nonb3oBaTens ¢ukcupoBaHo u cocTtasnseT 0,1 cekyHabl. BHavane obcnyxuBaeTcs nepBbii PyHKLUMOHAmNbHbIA GOK,
3aTeM BTOpOW W T.O. noka He OypeT obcnyxkeH nocnegHui dyHKUMoHanbHbIM Gnok. Koraa Bpemsi B npegenax
YCTaAHOBMNEHHOMO BPEMEHM LMKIIA UCTEYEeT nporpamMma BHOBb nepemngeT K 00CnyXnBaHMo NepBoro oyHKUMOHaNbLHOro
Onoka.

CeaHc ceTeBOro obmeHa C BEPXHWM YpPOBHEM YCMOBHO MOKa3aH B UWKNEe KOHTponnepa. Ha camom pgene
ceTeBoW 0OMEH HOCUT CnyYaiHbIA XapakTep MO OTHOLUEHWIO K LIMKIY KOHTponnepa.

F Y ;
1. CynTbiBAHKE
BXOAHbIX N epeMeHHbIX

¥
2. BeinonHeHne ogHoro
npoxoAa nporpamm
¥
3. YcTtaHoBKa
BbIXOAHBIX NepemMeHHbIX
v

4. CeTeBoll 0bmeH
C BEPXHWUM YPOBHEM

P

PucyHok 2.8 - Ljuknoepamma pabomsi KoHmporsnepa

O6Llee Bpems, 3aTpaunBaeMoe Ha obcnyxuBaHue pyHKUMOHanbHbIXx 6nokoB Tes U MHTEpdencHoro kaHana
TwH, BOJMKHO ObITb MEHbLUE BPEMEHM Lukna, paBHoro 0,1 cek:

Tos + Tun < 0,1 cek
2.6.2 3apepxkKa o6¢cnyxMBaHuA hyHKLMOHANbHbIX 610KOB

B kaxgom umkne dyHKUMOHAsbHBIA GOK Nofly4aeT Ha CBOM BXOAbl CUrHambl, BblYMCIEHHbIE B NpeablayemM
uukre OyHKLMOHanNbHbIMM 6rokamu, K KOTOPbIM AaHHbIV (OYHKLMOHAMNbHBIV Br10K NOAKIMIOYEH MO KOHbUrypauuw.

LivknnyHocTe ob6cnyxuBaHusa pyHKUMOHAanNbHbIX OMOKOB MpuBOAWT K TOMY, 4YTO 3agepxka B obpaboTke
CUrHanoB 3aBUCUT OT NopAafKa nporpaMmmMmmnpoBaHna coegUHEHHbIX Mexay cobowm beHKLlMOHaJ'IbeIX 61okKoB.

Moatomy, Hanpumep, B cxeme puc. 2.9a obLias 3agepxka o6paboTkn COCTaBNSET OAMH UMKIT, a B CXEME pUC.
2.96 — aBa yukna.

370 06CTOATENLCTBO CreayeT yunTbiBaTb NPY NPOrpaMMUpPoBaHUM PyHKLMOHANbHBLIX GIOKOB.

O6Lwan pekomeHAaUMsA: 4N MUHVMU3aLUMK 3a4epXKKU XKenaTenbHO, YToObl (yHKUMOHArbHbIA BrOK-MCTOYHUK
UMEN MeHbLUNIA HOMEP, YeM (PYHKLMOHANbHLIN 6NoK-NpUeMHKK (BENMYMHA 3TOW pasHULLbl 3HAYEHUS HE NMEET).
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B Bix
Func_Block (xx) 04 Func_Block {xx) 15

NP1 01 01] ouT NP1 01 o1 ouT

a)Homep Groka-McToHHMKE MeHsLWe HoMepa BNoka-NprenMHKKE, 3adepikKa - O4WH LMK

Bix Bhix

Func_Block (xx) 04 Func_Block {xx) 15

INP1 |01 01| QuUT] |INP1]01 01 oUT

G Homep Bnoka-KMcToqdHKKa Bonblle HoMepa Gnoka-npWerHKKE, 3afepKa - ABa UMkna

PucyHok 2.9 - 3adepixka obcryxusaHusi

3 CeTeBas apxuTeKkTypa

3.1 ObLwee onncaHue cetTu

KoHuTtponnep MWK-52H umeeT uWHTepeENCHbIN KaHan nocrnegoBaTenbHOM CBS3W, C MOMOLLbIO KOTOPOro
KOHTpoOnnepbl MOryT o6beQuHATLCSA B FIOKanbHY WM pacnpeferneHHyo yrnpaensoLwyo ceTb. B ceTn KoHTponnepsl
MoryT obMeHuBaTbCA MHPOPMAaLMEN, Kak C KOMMbIOTEPOM, TaK U MeXay COBOMN.

dusmyeckas opraHusaumsa ceTv NnpeacTasneHa B pasgene 3.2.

Jlornyeckas opraHu3aumsa ceTu npegcTtaeneHa B pasgene 3.3 M umeeT cnegyolme BO3MOXHOCTN CeTEeBOro
obmeHa nHdopmaumen:

1) o6meH MHopmMaLmen mexay KoHTponnepamu (KOMNbLTEP ABMASETCA ANUCNeTYEPOM CETEBOro obmeHa),

2) o6bmMeH uHdopMaumen Mexay KOHTponnepamu 1 KOMNbITEPOM,

3) KoMOMHMpOBaHHas opraHu3aums obmMeHa, obbeauHsWas Bce MpevMyLlecTBa ABYX NepBbiXx cnocobos
ceTeBoro obmeHa.

3.2 dusnyeckan opraHusauma cetu

KoHTponnepbl B ceTu CBA3bIBAOTCA APYr C APYroM C NMOMOLLBIO BUTOW napbl NpoBoAoB. [nuHa fMHUKM CBA3N
moxeT gocturatb 1200 M (Ha OOHOM CErMEHTe CeTM) B 3aBUCUMOCTU OT YCTAHOBIIEHHOW CKOPOCTW nepenayn AaHHbIX.
[nga yBenuyeHns AnnHbl MMHUM CBA3W, @ TaKKe KONMYeCTBa CErMEHTOB - MCNOMb3YT MarucTpanbHble yCUnuTenu.

CeTb MMeeT MHOrOTOYEYHYIO KOH(UIypaumIo 1 LWNHHYIO Tononoruio. [ng nocTpoeHns ceTn KOHTPONnnepos (40
31), npegHasHadeHHbIX Ans obmeHa MHMOpMauuer C KOMMbITEPOM HeOoOXOoAMMO [OMOMHUTENbHOE YCTPOWCTBO,
KOTOpOe ucnonb3dyetca ansa npeobpasoBaHusa nHTepgencoB RS-232 B RS-485 - BINA-485 (unn USB B RS-485 - BINK-
52).

Ecnn koHTponepbl pasMmellaloTcs Heganeko Apyr oT Apyra (Hanpumep, B npefenax ofgHOro MNoMeLleHus),
3KpaHMpoBaTb nNpoBoaa He TpebyeTcs. Mpu 3HaYUTENBHBIX PACCTOSHUSIX MEXAY KOHTPOMNnepamMu U Hanm4mm noMex Ha
NHUW NPEANOYTUTENBHO UCMONBb30BaTh 3KPAHMPOBAaHHYIO BUTYLO Napy.

K uHTepdelncHbIM BXxo4aMm KOHTPOMMEPOB, PacnoOfiOXEHHbIM B KpPaMHMX TOYKaX COEAMHUTENbHOW NVMHUK
Heob6XoAMMO MOAKMNIoYNTL ABa TepMUHanbHbIX peanctopa conpoTtmenedmem 120 Om (R1 u R2). MNogkntoveHve
pesnctopoB k KoHTponniepam Ne 01-30 He Tpebyetcs. [logkniodeHMe TepMuHanbHbIX PEe3NCTOpoB B Oroke
npeobpasoBannst uHTepdencos bIN-485 (BIMN-52) cmoTpy B pykoBoACTBE MO 3kcnnyaTaumm Ha Bl-485
(BMNU-52). MoakntovyeHne TepMmMHanbHUX pes3ncTopoB B koHTponnepax MUK-52H cm. pucyHok 3.1, 8.10.

CTpyKkTypHasi cxema nogkntoyeHns UHTepdencHbIX Lenen nokasaHa Ha puc. 3.1.

BNW-485 JnuHa nuHuK ceasn go 1200 M
R2 |a+f) RS-485 R1
B-1!
RGND —\"
‘I’

\ A+ B A+ B- A+ B A+ B- A+ B
MpeoGpasoBarens 01 02 03 v ;:.r""’of;“:f; 30 31
WHTepdhelicos MHKS2H - YeTp MHK-52H
RS-232RS-485 MUK52H MUK-52H MIAK-52H

* [lnuHa omeemernieHuli om nuHUU ces3u Lo (npu ykasaHHoM criocobe rnodkroyeHusi) OomkHa bbimb HauMeHbwed.

PucyHok 3.1 - CmpykmypHasi cxema noOKmoYeHuUs1 uHmepgbelcHbix yenel
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3.3 Jlornyeckas opraHusaumsa cetm
3.3.1 CeTeBas agpecaumsi KOHTPONJIepoB

Kaxxgomy koHTponnepy MWK-52H, nogkniovyeHHOMY K ceTu, npucBamBaeTCs YHUKanbHbIA TOMMYECKUn HOMep -
CeTeBOW afpec nnv Homep npubopa B ceTu. ATOT HOMEP yCTaHaBNMBaETCA B NpoLiecce NporpaMMUpPOBaHNS Ha YPOBHE
KOHpurypauum B npoueaype «CUCTEMHbIE NapaMeTpbl» (CM. pasgern. 5).

MopsimoK ceTeBbIX afpecoB B CETU HMKAK He CBSA3aH C (PM3NYECKMM MOPSOKOM BKITHOYEHWUS] KOHTPOMEPOB.
CeTeBble agpeca MOryT ycTaHaBnNMBaTbCs B Nobon nocneaoBaTenbHOCTU UM UMETb NPOMYCKU.

Mpun ycTaHoBKe ceTeBbIX aApeCcoB AOMKHbI BbINOMHATLCS cneayoLine npasuna:

* 3Ha4YeHne CeTeBOro agpeca ycTaHaBnmeaeTcs B npegenax 0-255;

* KOHTpoOnnep, KOTOpbI yyacTByeT B OOMeHe, He [OomxeH umeTb ceTeBoin agpec, pasHbii 0. MNpu N=0
KOHTpOINNEep NPOrpamMMHO OTKITHOYEH OT CETU, U HE pearnupyeT HN Ha Kakue 3anpocbl BHELIHMX abOHEHTOB, HO MpU 3TOM
LLeNOCTHOCTb CETU COXpaHseTCs;

* MakcMmarbHOEe YMCIo KOHTPONnepoB, 06beaNHAEMbIX OAHUM CETMEHTOM CETW, HE OOSKHO MpeBbiwaTth 31.
Mpu ncnonb3oBaHUM MarnucTpasnbHbIX YCUNUTENEN KONMYECTBO KOHTPOSSIEPOB HE JOMMKHO npeBbiwaTh 250;

* B O[JHOW CETU He OOMKHO ObITb ABYX UM B6onee KOHTPOMNepoB, MMELLNX OANHAKOBbLIV CETEBOM agpec.

3.3.2 BoamoxHOCTM OOMeHa uHdopmaLmen Mmexay KoHTponnepamu

O6meH nHpopmaumen mexay KOHTponnepamy OCYLLECTBNSETCA Ha YpPOBHE BbIXOAOB W/WNM napameTpoB
bYHKLUMOHamNbHbIX 61OKOB.

WHuumanusaumio obmeHa mHdopmaunen mexay KOHTpornepamu fnpou3BOAMT MacTep-yCTPOMCTBO CeTu —
KOMNbIOTEP UMW APYron KOHTPONIEp, Nockinas B CeTb CreupanbHyo LWMPOKOBELLATENbHYIO KOMaHay O Havane ceTeBoro
obmeHa. KomnbloTep (Mnv Apyron KOHTponnep) ABnssch AUCneT4epom ceTeBoro obMeHa, NpoBOAUT CUHXPOHMU3ALMIO U
KOHTpOnb Hag obmeHom no cetn. KoHTponnep (avcneTtyep ceTeBoro obmeHa) AOMmMKeH UCMNOoNb3oBaTh OYHKLMOHAMBHbIN
6nok LAN_SV(1).

®usmyeckas opraHu3dauunsa ceTv npeacTasneHa B pasgene 3.2.
Mpu cBsi3n yHKUMOHArbHBIX 6110KOB Yepes ceTb UMeeTcs psif, 0COBEHHOCTEN:

* HenocpeacTBeHHO cBA3bIBaTb PYHKLUMOHAmNbHbIE OMOKM Yepes3 CeTb HENMb3st - AN TaKoW CBSA3U UCMONb3YHTCA
OBa cneumanbHbIX yHKUMOHaNbHbIX 6roka: 6rnok mHTepdencHoro BeiBoga LAN_OUT(04) n 6nok nHTepdencHoro
BBoda LAN_IN(03).

+ Ecnu BbIXxogHble curHanbl Kakmx-nubo yHKUMOHanbHbIX OMOKOB [OMKHbI MepedaBaTbCa B Opyrue
KOHTpOnnepbl, COOTBETCTBYIOLUME BbIXOAbl (DYHKLMOHANbHBLIX 6I0KOB NO CTaHAapTHOW npouenype KOHMUIyprnpoBaHus
MOAKINI0YATCH K BXoAaMu pyHKUmMoHanbHoro 6noka nitepdencHoro seisoga LAN_OUT(04).

* Ecnun kakue-nnbo dyHKUMOHanbHble GNOKM OOHOTO KOHTpOepa AOIMKHbI NMPUHUMAaTh CUrHanbl OT ApPYroro
KOHTponnepa, ux BXoAbl MO CTaHAAPTHOW KOH(pUrypauum COeAMHSIOTCS C BbixogamMu Gnoka MHTepdercHoro BBoa
LAN_IN(03).

* OouH dyHKUMOHanbHbIM 6nok MHTepdencHoro Beoga LAN_IN(03) opraHmsyeT cBsisb TONbKO C OAHUM
yHKUMOHaNbHbIM Grokom nHTepdericHoro BeiBoga LAN_OUT(04) apyroro koHTponnepa. Ecnv gaHHoMy KOHTponnepy
Heob6XoaMMO CBSA3aTbCA C HECKOMbKMMU KOHTpoOnnepamu, B HEM Heobxooumo 3anporpaMMMpoBaTh HECKOMbKO
yHKUMOHanNbHbIX 6nokoB nHTepdercHoro seoga LAN_IN(03).

+ B dyHkunoHanbHoMm 6Grnoke wuHTepdericHoro BeBoga LAN_IN(03) yctaHaBnvBaeTcs ceTeBOM agpec
KOHTpOINnepa-ncToYHmKa, T.e. TOro KOHTPOMepa, oT KOTOPOro 6yAyT NONy4eHbl AaHHbIE.

* B kaxgom KoHTponnepe MoxeT ycTaHaBnuBaTbecs Noboe Yncno yHKLMOHanNbHbIX 6r10KOB MHTEpPdENCHOro
BBOAa-BbiBOAA. Kaxabli KOHTpONNep MOXET nepefaBaTtb B CETb NPOU3BOSIbHOE KONMYECTBO CUIHaIoB.

B kauecTBe npumepa Ha puc. 3.2 nokasaHa CBA3b ABYX KOHTPONNepoB, nMmetowmux ceteBble agpeca 05 n 11.

Mpu fgaHHOM KoHUrypaumm:

1) Bxog 01 Gnoka aHanoroBoro Bbixoga 5-AOT(08) koHTponnepa Nel yepes ceTb mogkmntoyeH k Bbixody 01
6roka cymmupoBanus 01-SUMM(13)-02 koHTponnepa Ne2.

2) Bxog 01 6noka nornyeckoro UJTN 6-OR(21) koHTponnepa Ne1 yepes ceTb nogkntoyeH k Boixogy 01 6noka
noruyeckoro N 2-AND(19) koHTponnepa Ne2.

Bonee nogpobHo GubnvoTeka u onucaHne yHKUMOHamMbHbIX BrIOKOB, B TOM 4Yucrie 6nokoB MHTepdencHoro
BoiBoga LAN_OUT(04) u wuntepdencHoro BBoga LAN_IN(03) npeactaBneHbl B PykOBOACTBE MO 3KCMMyaTaumm
MPMK.421457.005 P32.
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PucyHok 3.2 - Cesizb O8yx KOHMpPOIiepos Yepe3 ¢hyHKUUOHarbHble 610ku uHmepgelicHoeo 8goda-ebigoda
3.3.3 BoamoxxHOCTM 06MeHa uHdopmaLmen Mexay KOHTponsiepamMm u KOMNbLIOTEPOM

WHnumanusaumio obmeHa wnHdopmMaumMen Mmexgy KOHTpomnnepamu npov3BOAUT MacTep-yCTPOWCTBO CeTu -
KomnbtoTep. B ceTn Bo3MOXHa CBSA3b Mexdy MtobbiM KOHTPOMIEPOM U KOMMbIOTEPOM.
®unsnyeckan opraHmsaunsa ceTv npeacTasneHa B pasgene 3.2.

KomnbloTep MOXeT B3aMOAECTBOBAaTb C KOHTPOMNEPOM Ha CNeayrLmnX YPOBHSAX:

- Ha YPOBHE BXOJ0B-BbIXO40B (PYHKLUMOHaNbHOro 6noka,

- Ha ypoBHe nporpammMuMpyembiX PeruMcTpoB — mnapamMeTpoB (yHKLMOHanbHOro 6noka (cm. mogenb 6roka
puc.4.5).

MNMpn obmeHe wHdopmaumeln ¢ dyHKUMOHaNbHLIM BNOKOM YykasbiBaeTcs Homep 6roka, a mpu obmeHe c
nporpaMMupyembIMyn permcTpamu - Homep permcTpa.

KomMnbioTep mockinaeT KOHTPOMnepy 3anpoc UnvM KoMaHAy W noryvaeT OT KOHTponepa COOTBETCTBEHHO OTBET
unu nogTeepxaeHue (cm. puc. 3.3). 3anpoc nockinaeTcs KOMMNbLIOTEPOM NPU HEOBXOAMMOCTU MOMYYUTL OT KOHTpOnnepa
(dyHKUMOHanbHoro 6noka) kakyr-nmbo nHpopmaumio.

NN AN

3anpoc _
s - of Tigw 0L 0T
- Otger ofloé’\'é"%”’“c“)
) O ) ) ‘“”
5@ @
w / Cl]
Komanaa el @° ( 7
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KomnetoTep

Kontponnep MUK-52H
PucyHok 3.3 - Budbl coobujeHuli npu ces13u ¢ KOMIb0Mepom

I'Ionqua 3anpoc, KoHTposnep rotoBuT Tpe6yemy}0 MHOpMaLUIo 1 NepegaeT ee KOMNbOTEPY B BUAE OTBETA.
KomaHga nocbinaetcs KOMNbOTEPOM Npu HeobX0AMMOCTM U3MEHUTL napameTpbl HACTPOWKM 6noka.
I'Ionqua KOMaHAOy, KOHTponnep ee UCnosiHAeT n nepegaet KOMNbOTEPy NoATBEPXOEHNE.

KomMmnbloTep npu o6meHe uHhopMaumen ¢ KOHTponnepaMmm MMeeT psa BO3MOXHOCTEN:

+ 3anpocuTb 3Ha4yeHune curHana Ha nbom Bbixoge nboro 6noka B NOOOM KOHTponepe.

» 3anpocuTb 3HaveHue nboro NnapameTpa HacTpoviku Nboro 6roka B NtOGOM KOHTponnepe.

* VIameHuTb 3HaveHune nioboro napameTpa noboro 6noka B N0OOM KOHTponnepe.

+ OcyLLecTBNATL MyCK/CTON NPOrpamMMHOro 3agaTyuka.

+ 3anpocuTb Hanuune owmnbok B Nbom koHTponnepe. [pu paboTe € onepaTtuBHbIMKM MapameTpamu
KOMMbIOTEP MOXET 3anpalimBaTb U U3MEHATb Te Xe napameTpbl, KoTopble HabniogaeT n u3aMeHsieT onepatop, paboTas
C NMUEBOV NaHenblo KOHTponnepa (cwm. . 4).

3.3.4 Bo3MOXXHOCTU KOMOMHUPOBaHHOM OopraHu3auumM obmeHa nHdopmMaumen Mexay KOHTponnepamm m
KOMMNbITEPOM

KombuHupoBaHHas opraHusaums obmeHa, o6beauHaeT Bce npeumMyLlecTBa ABYX NepBbiX CNOCOOOB CeTeBOro
obmeHa:
1) o6MeH MHopmaLmelt Mexay KOHTpornnepamMmmu (4epes KOMMNbTEP),
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2) 06mMeH MHdopMaUumen Mexay KOHTponnepamMmmu 1 KOMNbTEPOM.

Jlornyeckasi opraHm3saums KOMOMHNPOBaAHHOIO 06MeHa Mo CETU MMEeET crneayLMe BO3MOXHOCTU:

1) Nnpn 06mMeHe nHopmaumen mexay KoHTposnnepamm (KOMNbTeP ABNSETCA QUCTIETYEPOM CeTeBOro obmeHa),
- KOHTpOnNepbl nepegatoT MHPOPMAaLMIO MO CETU OT OAHOIO - APYroMy C NMOMOLLBIO (PYHKLIMOHAMNbHBLIX 6110KOB CETEBOrO
obmeHa,

2) paHHas nepepaBaemas MHGOpMauus (Mexay KOHTponnepamm) no cetu oOkKasbiBaeTcd [OOCTYNHOM U
KOMMbIOTEPY.

Taknm 06pa30M, KOM6VIHVIDOBaHHaF| opraHusauua obmeHa npefocTaBnseT BO3MOXHOCTb caenaTtb AOCTYMHON
MHOpMaLMIO NpU ceaHce obmeHa MeXay KOHTposinepamMmu cpady HeCKOJTbKUM aboHeHTam ceTu: KOMNbHOTEPY N OQHOMY
WIN HECKOMbKNM KOHTpOMepam. YTo TeM cambiM COKpallaeT BpeMsi 4OCTyna K AaHHbIM 1 NEPUOA obmeHa no ceTu.

3.4 KoMMyHUKaUMOHHbIe (hyHKLUMN

CBsi13b KOMMbIOTEPA C CETHI0 KOHTPOMEPOB OPraHN3yeTCs Ha TPeX YPOBHSAX: (U3NYECKOM, MHDOPMALIMOHHOM U
TPaHCMOPTHOM.

®usmyecknii ypoBeHb NpegHa3HavyeH Anst SNeKTpUYecKon CBA3M Mexay KOMMbHTEPOM M KoHTponnepamu. Ha
n3n4eckoM ypoBHe ucnonb3yetcst uHTepdenc RS-485. dusnyecknini ypoBeHb OpraHu3auMu ceTu npeacTaBlieH B
pasgene 3.2.

MHopmaLmMoHHbBIN ypoBEHb NpyAaeT nepegaBaeMbliM COOOLLIEHNSM onpeaeneHHbIi hopmaTt nepegaBaeMoro
Kagpa: Ha nepepgatowen ctopoHe AobasnsgeT K coobLieHMAM agpec YCTPOWCTBA, (DYHKUMOHAmMbHBIA KOA4 onepauun 1
6anTbl KOHTPONBHOW CyMMbl, @ Ha MNPUEMHOWN CTOPOHE BbIAENSEeT AaHHble W KOHTPONMPYET KOHTPOSbHYK CymMmy
coobueHns. Cmbicn coobLeHns Ha MHPOPMaLMOHHOM YPOBHE He paclunMdpoBbIBaeTCS.

TpaHCMNOPTHLIN YpoBEHb (POPMUPYET CMbICITIOBOE COAEPXKaHME COOOLLEeHMA Npy nepegaye u paclumdpoBbIBaeT
CMbICI 9TOro CoOBLLEHNs Npu Npueme.

WHTepdpenc koHTpomnnepa npegHasHavyeH AN nporpaMmMUpOBaHWs UM KOHAUrypupoBaHus npubopa, Ons
MCMOMNb30BaHNA B KayecTBe YOaneHHOro KoHTponnepa npv paboTe B COBPEMEHHbLIX CETsX ynpaBneHuss u cbopa
nHdopMauum (npuema-nepeaaym komaHa n gaHHoix), SCADA cuctemax u T.M.

MpoTtokonom cBA3n no uHTepdency RS-485 aensetca npotokon MODBUS pexvum RTU (Remote Terminal
Unit).

Ona paboTbl HEO6XOOMMO HACTPOUTb KOMMYHMKALMOHHBIE XapaKTEPUCTUKM KOHTpornepa Takum obpasom,
4yTOObI OHM CcOBNaganu C HacTponkamu OBMeHa OaHHbIMWM KOMMbOTepa W APYrMX KOHTPOMMEpPOB. XapakTepucTukv
ceTeBoro obMeHa HacTpamBaloTCsl Ha COOTBETCTBYHLLEM YPOBHE KOHUrypauum, cM. pasgen 5.

Mpu obmeHe No MHTepdenCcHOMY KaHany CBA3W, eCM NPOMCXOAUT nepefava AaHHbIX OT KOHTpomfepa B CETb,
Ha NMLEBON NaHenn KOHTponnepa Mmuraet nHamkatop IHT.

dopmmpoBaHme 0bnacTv nporpaMMupyeMbIX PErMcTpoB KOHTponnepa npegcraeneHo B pasgene 3.4.1.

KonnyecTBo 3anpaluvMBaembix perucTpoB He AOIMKHO npeBbiwath 16. Ecnu B kagpe 3anpoca 3aka3aHo 6onee
16 pernctpos, koHTponnep MUK-52H B oTBeTe orpaHM4mMBaeT nx KONNMYECTBO A0 NepBbiX 16-T perncTpos.

Mpu nporpamMMmpoBaHuM C KOMMbIOTEPa HEOOXOAUMO KOHTPONMMPOBAaTb AMana3oHbl U3MEHEHWS 3HaYeHuw
napameTpoB, yka3aHHble B Tabnuuax 2.1-2.2.

Ons obecnevyeHnss MUHMMAanNbHOTO BPEMEHM peakumnm Ha 3anpoc oT OBM B KoHTponnepe cyuiecTByeT
napameTp - «TaiM-ayT Kagpa 3anpoca B CUCTEMHbIX TakTax koHTponnepa 1 takt = 250 Mkc». MMHMMarnbHO BO3MOXHbIE
Tanm-ayTbl AN PasnUMYHbIX CKOPOCTEN nNpuBedeHsl B Tabnuue 3.1:

Tabnuuya 3.1 - Talim-aym kadpa 3anpoca

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

Bpemsi nepenayv kagpa 3anpoca - naketa u3 8-mv 6anT onpegenseTcs COOTHOLLEHUEM
(roe: ogvH nepepaBaembivi 6anT = 1 cTapT 6ut+ 8 6MT + 1cTon 6uT = 10 GUT):
10 6uT * 8 GanT
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Tnepepaum = 1000 * ----mmmmmmeemmmmmaeeee , MCeK
V 6ut/cek

Ecnn HaGJ‘IIO,D,aFOTCﬂ yacTtble cbou npn nepenade pAaHHbIX OT KOHTpoJinepa, To HeoﬁXOJJ,I/IMO yBENMNYNUTb
3Ha4yeHne ero Ta|7|M-ayTa, HO MNMpW 3TOM Yy4eCTb, 4YTO HeoGXOAMMO YBENNYNTL BpeMsA NMOBTOPHOIo 3anpoca oT GBM, T.K.
Bceraa spemsa noBTOPHOIo 3anpoca AO0JIKHO ObITb bonbLUe TaﬁM-ayTa KOHTponnepa.

3.4.1 ®opmupoBaHMe 061acTu NporpamMMmpyeMbix PermcTpoB

Ha pucyHke 3.4 npuBegeH npumMep pacnpegeneHms 6a3oBbix aapecoB napameTpoB (hyHKLUMOHanNbHbIX 6oKoB,
4YTO onpegensieT copMmMpoBaHHYo 06nacTb NPorpaMMUPYEMbIX PETMCTPOB KOHTpONIepa.

Bazoeell anpec bnoka N2 01

Bazoeeiln agpec Broka Ne 02 —

BazoBeil agpec Bnoka Ne 05

Ba3loBein agpec bnoka N2 03 ——»

Ba3zoeeiln agpec Bbnoka Ne 04 ——

BazoBeil agpec bnoka Ne 06 ——»

PucyHok 3.4 — lNpumep pacripedeneHusi 6a3oebix adpecos napamempos

dopmnpoBaHMe pPervcTpoB OCYLLECTBMSIETCS B NpoLecce NporpaMMUPOBaHUS MYTEM MPUCBOEHUS KaXAoMY
yHKUMOHaNbHOMY 610Ky COOTBETCTBYHOLLIEro 6a30BOro agpeca napameTpoB (CBOWCTB) B perMcTpoBOn obnacTu.

MpucBoeHne 6a3oBoro agpeca napameTpoB Kaxaoro pyHKUMOHanbLHoro 6roka NpomM3BoanTCA Ha 2-M YpOBHE
nporpaMmmMupoBaHus (cM. pasgen 5). [ins kaxgoro Groka, HauMHas ¢ NepBOro, ykasblBaeTcsi TONbKo 6a30BbIi agpec
nepBoro ceorcTea (ans 6nokos 6e3 cBOMCTB 6a30BbIE agpeca He BbIAENATCS), NOcneayoLe CBONCTBA BbIAENSATCA
aBTOMaTM4ecKku, Ans Kaxaoro criedytowero Groka 6asoBblii agpec 3anucbiBaeTCsi C YY4ETOM YXKEe CYLEeCTBYHLLMX
agpecoB. Hanpumep: ana 1 6noka ¢ 4 coicTBamu nepebin agpec oypet 0, a ans cnegytowero agpec 6ynet 0+4, 10
ecTb ero ceoncTea byayT 3aHumaThb pernctpbl ¢ 4 no N.

OT1o noseonseT 3acmkcnpoBaTb CBOWCTBa OMOKOB B permcrpoBol obnactv, u ux agpecaums (npsimasi) B
fanbHenwem He byaeT 3aBUCETb OT M3MEHEHMUI CaMOI NMporpamMmbl.

KocBeHHasi agpecaums (Homep 6noka — Homep napameTpa unu HoMep BbiXxoAa) 3aBUCUT OT HOMEpa, KOTOpbIi
npuceamBaeTcsi 6roky B MpoLecce MNporpaMMupoBaHus, M3MEHEHUE 3TOr0 HOMepa, HanpuMep, C LeNbl M3MEHUTb
nopsAoK BbINOMHEHWA YHKUMOHanbHbIX 6nokoBs, 6yaeT TpeboBaTth nameHeHus HacTponkm B SCADA-cucteme.

3.4.2 MODBUS npoTokon

3.4.2.1 ®opmart 6anTa, KOTOPbLIN NPUHMMaETCA U NepeaaeTCs KOHTPoONiepamMmu cneayoLmi:

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

Kapp coobuienns npotokona Modbus:

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

F'oe k<16 — konnyecTBO 3anpalmBaemblx permcTpoB. Ecnv B kagpe 3anpoca 3akasaHo 6onee 16 permctpos,
koHTpornnep MWK-52H B oTBeTe orpaHnyMBaEeT MxX KONIMYECTBO A0 NepBbIX 16-Tn perncTpos.

3.4.2.2 Device Address. Agpec ycTpoicTBa
Apnpec koHTponnepa (slave-yctporictea) B cetu (1-255), no kotopomy o6pawiaetcss SCADA cuctema (master-

YyCTPONCTBO) CO CBOMM 3anpocom. Korga yaaneHHbIi KOHTpornnep nocklnaeT CBOW OTBET, OH pasmeLLaeT aToT Xe
(cobcTBEHHBIV ) agpec B 9TOM none, YTobbl master-ycTpocTBO 3Hano kakoe slave-yCTpOMCTBO OTBEYaEeT Ha 3anpoc.
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3.4.2.3 Function Code. ®yHKUMOHaNbHbIA KOA4 Oonepauun

KonTponnep MUK-51 nopgoepxmeaeT cneaytowme dpyHkunm npotokona Modbus RTU «Mukpony»:

Function DyHKUUA MeTton agpecauuun
03 YteHue pernctpa(os) (Ne+1) Henpsamas agpecauums
04 YteHune napameTpos(Ne+1) Henpsimas agpecauus
16 3anucb NnapameTpoB Henpsawas agpecauusi
65 3anucb NnapameTpoB [Mpamas agpecauus
74 UteHne napameTpos Mpsamas agpecauus
80 MHnumanunsaumnsa obmeHa no cetn
81 O6MmeH no cetn

KoHTponnep MUK-51 nogaepxusaet cneayowme dpyHkunmn npotokona Modbus RTU «Modicon»:

Function DyHKUMUA MeToa agpecauuun

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

16 3anncb napameTpoB Henpsamas agpecauus
65 3anncb napameTpoB Mpsamas agpecaums
74 YTteHue napameTpoB Mpsimas agpecaums
80 VHunumanusaumsa obmeHa no cetu
81 O6MmeH no cetn

Moaopo6HbIN chopmaT hyHKLMOHaNbHbBIX KOAOB onepauun npeacTasneH B pasgene 3.4.4.

* Onsa yTeHus/3anucy 3HadeHu napameTpos 61okoB, HE06X0AMMO MCNOMNb30BaTh CrieayLyo opmMyny:

MopspakoBbIN HoMmep 6noka*256+(1+((Homep napameTpa 6noka -1)*2))=Peructp 4yreHus/aanucu cBomcTB

Hanpumep, ecnu Heobxogumo cuuTaTtb/3anucaTb 3HadeHne napametpa SP (Homep csowcTtBa 12) 6Groka

onoka

USER(63) ¢ nopsgkoBbIM HOMEPOM 2, TO Mo hopmyrne:

** [INst YTEHWUS 3HaYEHWI BbIXO4OB 6110KOB, HE06X0AMMO MUCMONB30BaTh CreaytoLLyo hopmyny:
MopsakoBbI Homep 6noka*256+(Homep Bbixoga 6noka +200)=PerucTp 4teHus Bbixoaa 6noka

Ecnun Bbixog 6rnoka — BeLECTBEHHbIW, TO 3TOT BbIXO4 Ppe3epBUpPYeT 2-a perncrpa, paccMoTpum npumep,
HeobXxoaMMO paccyuTaTb BCe perncTpbl Ans BbIXoAoB dyHKumMoHanbHoro 6noky AIN(05) ¢ nopsiakoBeiM HOmepom 1, To

2+*256+(1+((12-1)"2))=535

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 pe3epBUpyeT 2 perncTpsbl.

3.4.2.4 CRC Check. None 3Ha4eHUs1 KOHTPOJNILHOW CYMMbI

3HayeHne ITOro Mofs - pesynbTaT KOHTPOMS C MOMOLLbI UMKIMYeckoro m3bbitouHoro kopa (Cyclical

Redundancy Check -CRC).

Mocne copmmpoBaHusa coobuweHns (address, function code, data) nepenatowlee ycTponcTeo paccumTtbiBaeT
CRC koa n nomellaeT ero B koHel coobuieHus. NpneMHoe yctponcteo paccunteiBaeT CRC kog npuHSATOro coobuenuns
n cpaBHuBaeT ero ¢ nepepaHHbiM CRC kogom. Ecnm CRC koa He coBnagaeT, 3TO O3HayaeT YTo MMEET MeCTO
KOMMYHUKaUMOHHasa oLIMbKa. YCTPOWUCTBO HEe BbIMOMHAET OEWCTBMA U HE JaeT OTBeT B crnydae obHapyxeHnus CRC

OLUNGKN.

MNocnepoBatenbHocTb CRC pacyeToB:

1. 3arpyska CRC peructpa (16 6ut) egunmnuamm (FFFFh).
2. Wckntovatowee UJTN ¢ nepeeiMu 8 6ut GanTa coobuieHns n cogepxmmblm CRC peructpa.
3. CaBur pesynbTaTta Ha oavH 6uT BNpaeo.

4. Ecnu casuraembinn 6ut = 1, ncknrovatowee UM cogepxumoro permctpa ¢ AO0O1h 3HayeHneMm.




27

5. Ecnu caBuraembiin 6UT Hynb, NOBTOPUTL Lar 3.
6. MoBTOpsTL Warn 3, 4 n 5 noka 8 caBuros He OyaoyT UMETb MECTO.
7. Uckntovatowee UMW co cneaytowmmm 8 6ut 6anta coobuieHus n cogepxmmbim CRC pernctpa.
8. MoBTopATL Warn ot 3 fo 7 noka Bce 6antbl coobLieHnsa He obpaboTatoTcs.
9. KoHeuHoe cogepxumoe pernctpa un 6yaet 3Ha4eHNneM KOHTPOSbHOW CYMMbI.
Korga CRC pa3smellaeTca B koHUe coobuienns, mnagwmii 6ant CRC nepegaeTcs nepsbiM.
3.4.2.5 MNpumep pacyeTta KOHTpPonbHOM cyMmbl (CRC)
Mpumep pacyeTa KOHTPOMbLHOW CyMMbI Ha A3blke CUI:
Example of CRC calculation in "C" language
unsigned int crc_calculation (unsigned char *buff, unsigned char number_byte)
{
unsigned int crc;
unsigned char bit_counter;
crc = OxFFFF; // initialize crc
while ( number_byte>0 )
crc "= *buff++ ; // crc XOR with data
bit_counter=0; // reset counter
while ( bit_counter < 8 )

if ( crc & 0x0001 )

{
crc >>= 1; // shift to the right 1 position
crc = O0xA001; // crc XOR with O0xA001
}
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 ®dopmaTt hyHKLMOHaNbHbIX KOAOB onepauun
3.4.3.1 YteHune 3HauYeHus Bbixoaa PyHKLMOHaNLHOro 6noka (agpecaums Henpsimas)
®PyHKUMOHaNbHbIA KoA onepauum 03
03 Read Output Reg Indirect Address
QUERY RESPONSE
3anpoc Oteet
Field Name Field Name Field Name
type INT type FLOAT, TIME
1 Device 1 Device Device
2 Function 2 Function Function
3 NumBlock block_num 3 QuantityByte QuantityByte
4 NumOutput out_num 4 DataHI DataHI (WordHI) 3
5 QuantityHlI quantity 5 DataLO DatalLO (WordH]I) 2
6 QuantityLO 6 CRC_LO DataHI (WordLO) 1
7 CRC_LO 7 CRC_HI DataLO (WordLO) 0
8 CRC_HI CRC_LO
CRC_HI

lne, 1,2,3 ... - Homep 6aiiTa;
quantity — kKorM4ecTBO perncTpoB (OBYX OaNTHbIX);
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QuantityByte — konunyecTBo 3anpalimBaembix 6alT AaHHLIX (3aBUCUT OT TUMA AAHHbIX).

3.4.3.2 YteHue napameTpoB (Henpsimasa agpecauus)
®PyHKUMOHaNbHbLIA Koa onepauuu 04

04 Read Property Reg Indirect Address

QUERY RESPONSE
3anpoc OtBeT
Field Name Field Name
1 Device 1 Device
2 Function 2 Function
3 NumBlock block_num 3 QuantityByte
4 NumProperty prop_num 4 DataHI
5 QuantityHlI quantity 5 DataLO
6 QuantityLO 6 DataHlI
7 CRC_LO 7 DataLO
8 CRC_HI 8 CRC_LO
9 CRC_HI

MpumeyaHue. lMpu uncnonb3oBaHun npotokona obmeHa Modbus RTU (ctaHgapTt "Modicon") ans 4yteHus
CBOWICTB M BbIXOAOB BrIOKOB MCMOMnb3yeTcs Tonbko pyHkums "03":

- onsa yteHns cesoncTe — B napameTpe NumOutput nponucsiBaeTca agpec,

- 4N YTeHWs BbIXOOO0B — K agpecy Heobxoammo npmnbbieats yncno 200.

3.4.3.3 3anucb napameTpoB (HenpsiMas agpecauus)
dyHKLUMOHanbHbIM Kop, onepauuu 16

16 Write Property Reg Indirect Address

QUERY RESPONSE
3anpoc OtBeT
Field Name Field Name
1 |Device XX 1 Device
2 |Function 16 2 Function
3 |DataAddressHI block_num 3 DataAddressHI
4 |DataAddressLO prop_num 4 DataAddressLO
5 |DataQuantityHI 0 5 |DataQuantityHI
6 |DataQuantityLO 2 6 |DataQuantityLO
7 |ByteQuantity 4 7 |CRC_LO
8 |DataHI XX 8 CRC_HI
9 |DataLO XX
10 |DataHI XX
11 |DataLO XX
12 |[CRC_LO XX
13 |CRC_HI XX

3.4.3.4 3anucb napameTpoB (npsAimas agpecauus)
®PyHKUMOHaNbHbLIA Koa onepauuu 65

65 Write Property Reg Direct Address

QUERY RESPONSE
3anpoc OtBeTt
Field Name Field Name
Device 1 Device

2 Function 2 Function
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DataAddressHI

DataAddressLO

DataQuantityHI

DataQuantityLO

ByteQuantity

o N|[o|a[d|w

DataHI

DatalLO

DataHI

11

DatalLO

12

CRC_LO

13

CRC_HI

DataAddressHI

DataAddressLO

DataQuantityHlI

DataQuantityLO

CRC_LO

o N[~ |w

CRC_HI

3.4.3.5 YteHne napameTpoB (npsiMas agpecauus)
®dyHKLUMOHanbHbINA Kop, onepauuv 74

74 Read Property Direct Address

QUERY
3anpoc

Field Name

Device

Function

DataAddressHI

DataAddressLO

QuantityHI

QuantityLO

CRC_LO

(N[O~ |WIN|-

CRC_HI

80

RESPONSE
OTBet

Field Name

Device

Function

QuantityByte

DataH|I

DatalLO

DataH|I

DatalLO

CRC_LO

O|Oo(N|O|O|h|WIN|-

CRC_HI

3.4.3.6 MlHuumanusauma obmeHa no ceTn, oOMeH no cetTun
®dyHKUMOHanNbHbIE koAbl onepauuu 80, 81

80 InitEXCHANGE
81 EXCHANGE

InitEXCHANGE

QUERY
3anpoc

Field Name

Device XX

Function 80

NumBlockLanHI block_num

NumBlockLanLO 0

QuantityHI NOT USE

QuantityLO NOT USE

CRC_LO XX

O[N] IN|-~

CRC_HI XX

81 EXCHANGE

RESPONSE
OtBeTt
Field Name
1 Device XX
2 Function 81
3 NumBlockLanHI block_num
4 NumBlockLanLO 0
5 DataQuantityHI 0
6 DataQuantityLO quantity
7 ByteQuantity XX
8 1DataHI XX
9 1DataLO XX
10 1DataHI XX
11 1DataLO XX
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XX
XX
XX
XX
XX
XX

53 12DataHI
54 12Datal O
55 12DataHI
56 12DatalL O
57 CRC_LO
58 CRC_HI
IF'oe: «NOT USE» - npon3BonbHOE 3Ha4YeHe.
3.4.3.7 3anucb CUCTEMHbBIX 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 |QuantityHI
6 |QuantityLO OxFF 0 6 |QuantityLO
7 |CRC_LO XX XX 7 |CRC_LO
8 |CRC_HI XX XX 8 |CRC_HI
Aapec KomaHpa 3Hau CocTosiHune
DataAddressLO |Command QuantityLO |[State
1 PRG_STATUS OxFF RUN
Pexum paboTbl 0 PROGRAM
2 CHANGE_EN 0 Disable
PaspelueHue nsMeHeH:st OxFF Enable
3 LOAD(RAM)
3arpyska nporpaMmmbl
4 SAVE(EEPROM)
CoxpaHeHnne B EEPROM
3.4.3.8 YteHue cuCTEMHbIX PerMcTpoB
®PyHKUMOHaNbHbIA KOA4 onepauuu 77
77 Read SYS registers
QUERY RESPONSE
3anpoc OtBeT
Field Name Field Name
1 |Device XX 1 Device XX
2 |Function 77 2 Function 77
3 |DataAddressHI 0 3 |QuantityByte 04
4 |DataAddressLO XX 4 DataHI
5 |QuantityHI 0 5 |DataLO
6 |QuantityLO 2 6  |DataHI
7 |CRC_LO XX 7 |DataLO
8 |CRC_HI XX 8 |CRC LO
9 |CRC_HI
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4 OnepaTtnBHOEe ynpaBneHue

4.1 dneMeHTbl onepaTMBHOro yrnpasneHus

Ons nyywero HabnoaeHUa 1 ynpaBneHns TEXHONOrMYeckuM npoueccom koHTponnep MUK-52H o6opynosaH
aKTMBHOW 4eTbipexpaspsgHon umdpoBon uHavkauuwen. [Ans oTobpaxeHus n3MepsemMon BenuyMHbl UCMOonb3yeTcs
aucnnen NMAPAMETP, 3aganHon Touku - aucnner SABOAHHSA, 3HaveHus ynpaensowero Bo3gewncTBus - AUCMNEN
BUXIA. JlvmueBas naHenb KOHTponnepa coaepXuT Heobxogmmoe KOMMYECTBO  KnaBull  OBCRyXuBaHuUA 1
CUrHanu3auMOHHbIX CBETOAMOAHbIX MHAMKATOPOB AMs PasfMyHbIX CTATyCHbIX PEXMMOB M curHanos. BHewHun sug
nMUEeBON NaHenn 1 3NeMeHToB onepaTuUBHOroO ynpasneHus koHTponnepa MUK-52H npueegeH Ha puc. 4.1.

HasHauyeHns1 anemeHTOB onepaTUBHOrO ynpasBneHus KoHTponnepa MWK-52H — agucnnees, cBeToAMOAOHbLIX
MHOMKATOPOB M KnaBuLl NpuBedeHo B pasgenax 4.1.1-4.1.3.

Oucnnein
NAPAMETP

ININININININININ N

N/NINININININININY KﬂaBMLUM
ynpaBneHus

or MNor x Bux Mo OW O
005'5'"53‘500

O"V m rA Mewo  Jwa

- 1 I Ory, (I./
; 0cy ’

Avcnnei i "' ’

3ABOAHHA g onr C
. L o»«

CeToguoaHble
WHAMKATOPbI

Aucnnen
BUXIA

Oucnnen
KAHAN

PucyHok 4.1 - SnemeHmbI oriepamugHoO20 yripasneHusi

4.1.1 HasHauyeHMe aucnneesB NMLEBON NaHenun

Oucnnen Oucnnen Oucnnen Ha3HauyeHue gucnnes
UA EN RU
NMAPAMETP PV NMAPAMETP B pexume PABOTA uvHOMUMpPYET 3HaveHune BblIOpaHHOW K3MepsieMon

BE€IMN4YUHbI, perynleyeM0|7| BeNMMYNHbI U T.N.

B pexume MPOMPAMMMPOBAHWME wHauumpyeT HOmep BbiGpaHHOro
napametpa.

3ABOAHHA SP 3A0AHUE B pexvme PABOTA nHaMUMpYyEeT 3Ha4YeHue 3agaHHON TOYKM BbIOPAHHOIo
KOHTypa perynMpoBaHusi WM 3HAYeHWe 3adaHHOW TOYKM BbIOPAHHOMO
nporpamMHOro 3agatyvMka unu gpyroe 3HayYeHue TeXHOMNorn4eckoro
napameTtpa.

B pexume NMPOMPAMMUPOBAHWME unHauumpyeT 3HaveHue napameTtpa
NpOorpaMMMpoBaHNS UM KOHAUrypauuu.

BUXig ouT BbIXO[ B pexxvme PABOTA vHOuUMpyeT 3HayeHne ynpasBnsioLero BO3AencTBus,
noJaBaemMoro Ha aHarnoroBbl UMW UMMNYSbCHBIN BbIXOA YCTPOMCTBA UMK
CUrHan MoNOXeHUs MUCMOMHUTENBHOrO MexaHuama (B %) BblOpaHHOro
perynatopa. WHAvumpyeT 3HayYeHue ynpaBnsoWero BO3AeNCTBUs
3ajaTtyvka BbIOpaHHOW MONb30BaTENbCKOM NAaHenu MWHAMKaUMM 1
ynpasneHus.

B pexnme NMPOTPAMMUPOBAHVE Ha fgaHHbIi AMCMNEn BbIBOASTCSA
3HaYeHus1 BCMOMOraTesibHbIX MapameTpoB.

KAHAN CHANNEL KAHARN B pexvume PABOTA vHanumpyeT Homep BbIOpaHHOro KaHana perynsaropa,
nporpaMMHOro 3agaTtyvka, HoMep NoNb30BaTENbCKOW NaHenw.
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Unoukatop WUnagukatop WUHaukaTop
UA EN RU
Per Reg Per
Mpr Prg Mpr
Ing Disp 71371
Bx In Bx
Bux Out BbIx
Mpm Prm Mpm
oT Err oT
ol Fail (o] 11}

> | 2 | 4
Il Il Il
| | | | | ]
KY Cas KY
ny Loc ny
PY Man PY
cy Trc cy
PBb Run PB
ne Prg ne
IH Lan WUH

B pexume T[MPOrPAMMUWPOBAHME wHOMUMPYET HOMEpP YPOBHS
NporpaMMMpoOBaHUS.

4.1.2 HasHa4yeHue cBeTOAMOAHbLIX MHAUKATOPOB

HasHa4yeHune nHgukartopa

Ceetutcq, ecnu BblbpaHa rnaHenb UHOUKauuu U ynpaeneHusi
peaynamopom (PID(60), PID_CAS(61), PID_IMP(62), D_PID(95) unu
D _PID_1(96)).

MepeknioyeHne Homepa perynaTopa OCYLIECTBASETCA C  MOMOLLbIO
knasuw “NekH™ n “NekHd“. MakcumarnbHoe KONMYecTBO Perynsitopos
3agjaeTcs Npu NPorpamMmmmMpoBaHnn.

Ceetutcsl, ecnu BblbpaHa naHenb UHOUKaUUU U yripaeseHus
npozpaMmHbIM — 3adamyukom  (m.e.  (byHKYUOHAsIbHbIM  G/TIOKOM
T™M_PRG(57)).

MepeknioyeHne HoMepa MPOrPaMMHOMO 3afaTuMka OCYLIECTBASETCA G
nomotybto knasuww “NekHT* u “NekHd “.

CeeTutcsi, ecnu BblbpaHa r1osib308amernbckasi naHesb UHOuKauuu u
ynpasseHus. WHdpopmaumsa " yrnpasneHve onpepgenstoTca
nonb3oBaTtenemM npu nporpaMmMmpoBaHnM B YHKUMOHanNbLHOM 6roke
USER(63).

CseTuTCsl, ecnu BblbpaHa naHesb UHOUKayuu 8xo008 (yHKLMOHArbHbIX
OnokoB..

CseTtutcs, ecnu BblbpaHa naHesns uHOUKayuu 8b1Xx0008 PyHKLIMOHAarbHbIX
6nokos.

CeeTtutcs, ecnu BblbpaHa maHenb UHOUKauuu U pedakmuposaHusi
rnapamempo8 pyHKLMOHarnbHbIX 611OKOB. (CM. Takke M.5.2.1.4).

CseTtutcs Tonbko B pexume NMPOMPAMMUPOBAHUME, ecnu cywecTsyeT
cucTemHbin unu  nporpammupyembin OTKA3 (cm. pasgen 5.2.1.7 —
KoHTponb 0Tka30B).

Ceetutca B pexume [NPOTPAMMUPOBAHUE u muraet B pexume
PABOTA npu Hanuuum owmbok nporpaMmmMmnpoBaHns.

CseTunTCs, ecnun nporpaMMHbIN 3a4aTynK HaxoauTcs B pexume "pabora”.

CeBeTutCs, €cnu nporpaMMHbIA  3a4aTyMK  HaxXoAUTCst B pexume
"oxxnpgaHue" nnm "octaHos".

CeTuTCH, ecnvu nporpamMmHbIN 3adaTymMk Haxoautcs B pexume "crton”
unu "KoHew nporpamMmbl”.

CeeTutcs (B 3aBUCMMOCTU OT BbIOPAHHOW CTPYKTYpbl perynsaropa), ecnm
pPerynsaTop HaxXoAnTCs B KACKaAHOM peXxume yrnpaBrieHus.

Ceetutcqa, ecnu perynaTtop HaxoguTtcA B JIOKallbHOM  peXxXume
ynpasrieHua.

CBeTuTCS, €CnU PerynaTop HaXoauTCs B PyYHOM PEXUME YNpaBneHust, 1
He CBETUTCH, eCnu PerynaTop HaxoguTcsl B aBTOMaTUYECKOM pexume
yrnpaeneHus.

CBeTuTCH, €cnv perynsitop HaxoauTCs B Criedsilem pexvme ynpasreHus
(tracking).

Ceetutcs, ecnu koHTponnep MUK-51 HaxoguTea B pexxume PABOTA.

Ceetutcs, ecnu koHTpormep MWK-51  Haxogutca B pexume
NMPOrPAMMUMPOBAHVE.

MuraeT, ecnu NpoucxoauT Nepefada AaHHbIX No MHTepderncHOMY KaHany
CBSA3U.
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A (oucnnen
MAPAMETP)

V¥V (aucnnen
NAPAMETP)

A (gvcnnen
BUXIA)

V (oucnnen
BMXIO)

A (display
PV)

V¥ (display
PV)

A (display
ouT)

V (display
ouT)

A (oucnnen
NMAPAMETP)

V¥ (aucnnen
MAPAMETP)

A (gucnnen
BbIXOnN)

V (aucnnen
BbIXO[)

4.1.3 Ha3sHa4yeHue KnaBuLl

KnaBuwin
UA

o [OY]
MeHro

o [J]
Beig

o [Nekn 1]

o [NekH V]

e [P/A]

e [3aBna.]

o[A]
3Hau.

o[V]
3Hau.

KnaBuwn
EN

o [O3]
Menu

* [¢]

Enter

o [Nech 1]

o [Nech {]

o [M/A]

e [SP]

e[A] Up

o[V]
Down

CeeTutcs, €cnu 3Ha4yeHue Bbl6paHHOI7I N3MepsieMon  BEMUYUHBI
npesblllaeT 3HaYeHne yCcTaBkn curHanumaaumm otkrnoHeHna MAX.

CseTunTCs, ecnu 3HayeHue BbIBpaHHOW M3MePSEeMON BENUUYNHBLI MEHbLUE
3HayeHus1 ycTaBku curHanunsaumm otkroHeHms MIN.

CeeToamoaHbin MHamkatop coctosiHua knoyva BOJIbLUE vmnynbcHoro
UNN TPEXNO3NUMOHHOro perynatopa. CBETUTCA NpU BKITOYEHHOM Krloye
BOJbLLE.

CeToguoaHbIi MHAMKaTop coctosHusa krmtoda MEHBLUE wmnynbcHoro
UNU TPEXMno3nLUOHHOro perynatopa. CBeTUTCA Npu BKMOYEHHOM KIloue
MEHBLLE.

KnaBuwn
RU

o [2}¥]
MeHro

o [J]
Beop

o [Nekn 1]

o [NekH 4]

e [P/A]

e [3aH.]

o[A]
3Hau.

o[V]
3Hau.

Ha3HayeHue knaBuvLUU

B pexvme PABOTA c nomoLlblo OaHHOW KNaBWLWM OCYLLECTBNSAETCHA
nepeknioYveHne naHenen pexXnmoB MHOMKaUuMKM  0B03HaYeHHbIX
CBETOAMOAHLIMU  UHAMKATOpPaMKM, PAaCMOMOXEHHbIMWM NoA  AUCMINeeM
3ABOAHHA. Kaxpgoe Haxatve «knasuwm MEHKO  npuBogut K
NepekioYeHnIo Ha criedylowniA cnpaea nHamkaTop (M T.4. No Kpyry)

Per MNMpr Iha Bx Bux Mpm OW OT

OO0OCOCC® O e

-

B pexume TMPOIPAMMUPOBAHWE paHHas knaBuwa BbIMNOMNHAET
PYHKLUMIO OTMEHbI BbIMOMTHEHHbIX AEWCTBUI, Oonepauun.

KnaBuwa npegHasHaveHa Ans noATBepXOEeHUs BbINOMHAEMbIX OENCTBUN,
onepauMM wn ana  ukcaumm BBOOUMLIX  3Ha4veHuK. Hanpumep,
noATBepXaeHue nepexoaa 13 aBToMaTUYeCKoro pexmnma pabdoTbl B peXxum
py4YHOro ynpasneHust n obpaTtHo, bukcaumsa BBoOAA M3MEHEHHONW 3a4aHHOMN
TOYKW, NPOABWXEHME MO YPOBHSAM MPOrpamMmMnpoBaHns U T.0.

KnaBuwa npegHasHayeHa pAndg M3MEHEeHWs WHAMUMPYEMOro KaHana
(Bxopma, perynatopa, wara nporpaMMHOrO 3agaTyvka) B CTOPOHY
yBenuyeHusi. B pexmme KOHUypupoBaHUs UCNOMNb3yeTCa ANns HAaCTPOWKN
YCMoBUIA NepexodoB NPorpaMMHOro 3agaTtyumka.

Knaesuwa npegHasHavyeHa Ans  M3MeEHeHUs MHOMUMpyemoro KaHana
(onp,a, perynartopa, nporpaMmmMHOro 36,D,aT‘-IVIKa) B CTOPOHY YMEHbLUEHUA.

e Kaxpgoe HaxaTue KNaBWLLM Bbi3blBAeT Nepexod perynaropa us
aBTOMaTMYECKOTO pexuma paboTbl B PEXUM PYYHOro YMpaBfeHus M
obpaTHO (COBMECTHO C HaxaTuem knasuwu [¢], ona noatsepxaeHus
BbINOIHEHUA onepauun nepexoaa).

e Takke, ecnu BbiBpaHa naHenb MWHOMKALMKW  COCTOSIHUSA
nporpaMMHOro  3ajatyvka, 3TOW  KMaBULIEA MOXHO MepeBecTu

nporpamMMHbIV 3agaTyunk B pexum "paboTta", "oxmagaHue" unm "cton".

Knasuwa npegHasHadYeHa AOnA Bbl3oBa MHOULUPYEMOro 3HadeHuda
BHyTpeHHeIZ 3agaHHoOMn TOYKHN ana penakTnpoBaHuA nnn anda
nepekniYeHna pexxmmoB 3aaHHbIX BEJNTUYNH.

KnaBuwa  "6omnbwe". [Mpu  kaXxgoM  HaxaTuuM  3TOWM  KnasBuLLK
OCYLLECTBMNSIETCS YBEMNWYEHNE 3HAYEHWUA, 3a04aHHOW TOYKM, BbIXOOHOMO
CurHana ynpaerneHusi (ynpaBnsiloero BO3AEWCTBUS) WM 3HAYEHUS
n3meHsieMoro napametpa. lNpu yaepXvBaHWM 3TOW KIABULLM B HaXXaTtom
NONIOXXEHMWN YBENMYEHNE 3HAYEHUI NMPOVCXOANT HEMPEPLIBHO.

KnaBuwa "meHbwe". Tlpn  kaxgoM  HaxaTuum  3TOW  KNaBuuv
OCYLLECTBNAETCH YMEHbLUEHWe 3Ha4YeHWNW, 3aJaHHOW TOYKM, BbIXOOHOIO
CuUrHana ynpasrneHusi (ynpasnsiowero BO3OENCTBUSA) WM 3HAYEHUSA
n3aMeHsemMoro napametpa. lNpn yaepxveBaHuy 3TOW KNaBULIM B HaXaToMm
NONOXEHNUN YMEHbLUEHNE 3HaYEeHUI NPOUCXOANT HEMNMPEPbLIBHO.
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BHumaHue! B TekcTe Mcnonb3ylTCA YCNOBHble OGO3HA4YeHWUs COrMMAcHO nepegHerM NaHenu Ha
yKpauHckoM sisbike (UA).

M3meHeHne 3Ha4YeHW BbIBOAUMBLIX Ha pasnuyHble Aucnneun (UmMdpoBble WHAMKATOPLI) MPeacTaBneHo Ha
pucyHke 4.2:

Oucnnen - -
NAPAMETR, | I 1 _I I_ 1
3ABOAHHA NN !

T T T MameHeHUe sHaYeHUD napavempog
Oucnnei ' I Mpuw Haxamuu cnedyiowux Knasuty,
BUXIL " _’I J'_{ f—" 8 MakHe UxX KOMBUHALLL:

—
OAHOKPATHOE HaMAaTHE AV
Pexumsl

HaxaTie ¢ yaepwaruen MW

YCKOPEHHOrO
nawatve c ynepxanven AW+ 3880 — | | apenens
napameTpos

HEMATUE C yOepHaHueM AV P

PucyHok 4.2 - ismeHeHue 3HadeHull Ha pasnu4Hbix oucnnesx

4.2 OnepaTMBHOE ynpaBrieHue KOHTypamMu perynmpoBaHus
4.2.1 O6wue npaBuna

[nsa Toro, 4tobbl BECTU onepaTvBHOE ynpaBrieHne KOHTYPOM perynupoBaHus koHTponnep MUK-52H pgomxeH
6biTb nepeBefeH B pexum PABOTA. Tak e gomkHa ObiTb BbiOpaHa naHenb WHAOUKaUMW perynsTopoB — CBETUTCSH
nHgmkatop PET.

B koHTponnepe MOXHO OpraHu3oBaTb A0 9 KOHTYpPOB PErynupoBaHUs, O4HAKO B 4acTHOM Criydae 4ucrio
KOHTYPOB MOXET ObITb MEHbLLE.

OnepaTtnBHOE ynpasneHue BedeTcs No nsbupaTenbHOMY NPUHLMNY: BbIOMPaeTCs HOMEpP KOHTypa WU AN Hero
KOHTPONUPYIOTCHA U U3MEHAIOTCA PeXunMbl, NnapameTpbl U curHansl. VcknioyeHne coctaBnseT Mullb KOHTPOMb OLWMBOOK,
KOTOpbLIV BeAeTCs AN BCEro KOHTponnepa B LEenom.

4.2.2 PyHKUMM NULeBON NaHenu B pexume "Per”

JlnueBas naHenb npegHasHadeHa ANs OonepaTMBHOIO YNpaBreHWst KOHTypaMu peryrnvpoBaHusi U COOEPXUT
Heo6Xxo4MMble CBETOANOAHbIE, LMMPOBLIE MHAUKATOPLI 1 KNaBuaTypy.

JlnueBasa naHenb koHTponnepa MUK-52H B pexunme onepaTUBHOrO ynpasBreHuUsi KOHTypamu perynupoBaHust
npencraeneHa Ha puc.4.3.

WruaukaTtop PEIN
(naxens

Homep perynsatopa

perynaTtopos)
UHaukaTopbl
Tekyuiee aHayeHune Per 7ipr A Bx Bux MNpw OW OT PEXUMOB
perynupyemoro ‘ o © 00O 0 O ynpasnexus
Nexu

napameTpa J k=) ony

3HaueHue 3afaHHon

TOYKN
3Havenne
BbLIXOQHOTO curHana BKNIOYEHME KNIONa BrrnoueHue knova
perynaTopa MEHBILUE BONbILE
UMNYNLCHOTO UMNYNLCHOTO
perynsTopa perynsaTtopa

PUC_VHOK 4.3 - Jluyesas naHesnb 8 pexume oriepamusHoc0 ynpassieHuUs KoHmypamu pe2yruposaHus

OpnHopa3spsigHbid aucnnen "Ne" — KOHTYp - MokasbiBaeT HOMep KOHTypa perynatopa, ¢ KOTopbiM paboTaeT
orneparop.
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Ha veTbipexpaspsagHbin gucnnen NMAPAMETP BbiBogMTCS Tekyllee 3HadeHne perynupyemoro napametpa. [ia
cBeToouoaHbix uHavkatopa Y M A B 3TOW rpynne CUrHanmuavpylT O cpabaTbiBaHMM CcurHanusaumm BbiXoga
MHOULMPYEMOro napamMeTpa 3a yCcTaBku "MeHbLue" nnm "d6onbLue”.

Ha yeTbipexpaspsagHbin gucnnei SABAAHHA BbiBoanTCS TekyLlee 3Ha4YeHne 3aaHHOM TOYKMN.

Ha TpexpaspsagHbin gucnnen BUXIO BbiBoauTCS 3HayeHWe curHamna Ha Bbixoge perynstopa. [Ba
cBeToanoaHbIX nHankatopa ¥ 1 A B STOW rpynne CUrHanManpyroT o cpabaTtbiBaHUM BbIXOA0B MMMYMbLCHOrO perynaropa
B HanpasneHun "MeHbLue" nnu "6onbLue”.

YeTblpe CBETOAMOOHBIX MHOUKATOPA «PEXMM YNpaBneHNs» yKkasblBaloT, B KAKOM pexnme paboTaeT KOHTYp:
KY — kackagHoe ynpasrneHue,
JIY — nokanesHoe ynpasneHue,
PY — pyyHoe ynpasneHue,
CY — cnegsiee ynpaBneHue.

JlnueBas naHenb umeeT 8 KnaBwL, C MOMOLLBIO KOTOPbIX BeOETCS OnepaTUBHOE YyNpaBreHWe KOHTypamu
perynupoBaHusi.

4.2.3 U3meHeHM1e peXxnmMoB paboyvero ypoBHS, YPOBHM 3aluUTbl paboyvero ypoBHs

Ha paboyem ypoBHe BO3MOXHO M3MEHeHue pexuma paboTbl perynatopa — OCYyLleCTBMeHWe nepexodja M3
aBTOMaTM4YeCKOro pexumMa ynpasBneHus (KkackagHbii — KY u nokanbHbii - JTY) B py4Hou pexum ynpasnenus (PY) n
o6paTHO, OCyLUEeCTBNATb UBMEHEHUE 3HAYEHUS 3a4aHHOW TOYKU, N3MEHATb 3Ha4YeHWe ynpaBnsaoLLero Bo3aencTaus (B
PYYHOM pexuMe yrnpaBneHns perynatopom).

ViMeeTcs ypoBeHb 3awuTbl ANS WU3MEHEHUs pexumoB paboTbl pabouvero ypoBHA. Ecnu onepatop He
nodmeepxdaem cBoux OelCTBUI HakaTuem knaeuwmu [¢], TO AaHHble OelcTBUS onepaTopa BOCMPUHUMAIOTCS Kak
HEBEpPHOe OEeNCTBME WNW CryYalHoe nepeknioveHne pexunma paboTbl. ATO M NPeacTaBnsieT ypo8eHb 3aujimbi OT
crnyyarHoro nepeknoyeHnst pexxvma pabotol, nHankatop KY nepectaHeT muraTe M noracHeT, a perynsitop octaHeTcs B
aBTOMaTM4ECKOM JTOKaINbHOM PEXUME YNpaBneHus.

4.2.3.1 U3ameHeHune pexuma paboThkl perynsartopa

B perynatopax, ucnonb3yembix B KoHTpornnepe MWK-52H, wmeetca Tpu pexuma paboTbl ynpasneHus
06bEKTOM perynmpoBaHus:

® aBTOMaTUYECKNI pexnmM paboTbl, KOTOPbIA COCTOUT U3 PEXNMOB:
- KackagHbln pexum ynpasneHus - KY
- NoKanbHbIA peXxvMm ynpasnenus - 1Y

® py4yHOI pexum paboThbl - PY.

Pexum paboTbl perynatopa - aBTOMAaTUYECKMM (KackafHblA, JIOKanbHbIA) WU PYYHOW SBNSeTCH
3anomuHaembiM cocmosiHuem. Tlocne BKIMIOYEHUA MUTaHUS PEerynsTop HaxoAuMTCA B TOM pexume, B KOTOPOM OH
HaxoAmncs Ha MOMEHT OTKIIOYEHNS.

KackagHbln pexvum paboTbl perynstopa BblOMpaeTcs MpyW COOTBETCTBYIOLUEN KOHMUrypaumm CTPYKTYpbl
YHKUMOHanNbHOro 6rnoka BbIGpaHHOro perynatopa.

Bonee nopgpobHo Gubnmoteka M onucaHne QYHKLMOHANbHbIX GrOKOB, MPeAcTaBneHbl B PYKOBOACTBE MO
akcnnyatauun NMPMK.421457.005 P32.

BbiGop pexvmMa ynpaeneHus: py4Hon PY, nokanbHbein J1Y, kackagHbii KY ocyllecTBnaeTca HaxaTneM KnasuLn
[P/A] Ha nuueBoi NaHenu perynsTopa C nocrnedylowmnM Haxatuem knasuwm [&]. MNepexog M3 pydHOro pexvimMa
ynpaBneHus PY B kackagHbii KY 6nokupoBaH, 1 BO3MOXEH TOMbKO Mocne Bbibopa NoKanbHOro pexvMa ynpasrneHusi
JTY. Bnok-cxeMa U3amMeHeHUs1 pexxumMoB paboTbl NpeacTaBneHa Ha puc.4.5.

BbiGop pexuma yrnpaBreHusi CONnpoBOXaaeTCsi CBEYEHMEM COOTBETCTBYHOLLErO CBETOAMOAHOMO MHAMKATopa Ha
nvueBon naHenu npubopa:

- B KackagHoOM pexume ceetutcs nHamkatop KY,

- B NNOKanbHOM pexume cBeTutcs nHaunkatop 1Y,

- B Py4HOM pexunme cBeTuTcs niaukatop PY.

4.2.3.2 ABTOMaTU4YECKUI KacKaAHbIN UNK NOKanbHbIN PeXUM paboTbl perynsTopos

Mepexon Ha py4yHOM pexnm paboTbl

ABTOMaTuyeckum e B aBTOMaTM4eckoM KackagHOM MW NOKanbHOM pexumMe paboTbl perynsatop ynpaensieT

KaCKagHblﬁ uwnu 06BbEKTOM perynmposaHua cornacHo Bbl6paHHOFO 3aKoHa perynmpoBaHua n C
NoKanbHbIN COOTBETCTBYHOLLNMU HaCTpOIZKaMM nonb3oBaTens.

pPeXUM paGoThl

e B aBTOMaTM4YECKOM peXnme paGOTbI mHavkaTop PY Ha nuueBoKr naHesnu norawleH. CeeTutcs
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oovH n3 uHgukatopoB JIY wnu KY, B cooTBeTcTBMM C BbIOpaHHbIM Ha [AaHHbI MOMEHT
PEXMMOM.

e [Ins nepexoda B Py4yHOU PeXUM ynpaereHus Heobxooumo HaxaTtb knasuuwy [P/A] Ha
nuvueBon NaHenun perynaTtopa.

e ViHavkaTop PY Ha nuueBor NnaHenu Ha4nHaeT murathb.

e Ecnu onepatop Haxan knasuwy [¢'] B npouecce muranus uHgukatopa PY (npubnuautensHo
10-15 cekyHn) — Npou3onaeT ghukcayusi 8bI6paHHO20 pexuma N perynsatop nepenaeT B pexum
py4HOro ynpasneHus, niavkatop PY 6yaeT cBeTuTbes — 4To BydeT B AanbHeleM ykasbiBaTb
Ha py4HOW pexunm paboTbl.

e Ecnu onepatop He nodmeepxdaem CBOVX OeNcTBUIA HaxaTuem knasuwin [¢'], To gaHHbIe
AeNCTBMA  onepaTopa BOCMPUHMMAIOTCA Kak HeBepHoe [AencTBMe Wnu  criyvariHoe
nepeknioYeHne pexmma paboTbl.

e OTO W NMpeacTaBnsieT ypoeeHb 3aWjumbl OT Cry4YaiHOro NepeknoYeHns pexuma paboThbl,
uHavkatop PY nepectaHeT muraTb M MOracHeT, a perynsitop oCTaHeTCsi B aBTOMaTU4YeCKOM
pexume yrnpaBreHns — KackaiHOM UIn NIoKarnbHOM.

4.2.3.3 Py4Hou pexunm paboTbl perynstopoB

Mepexopn Ha aBTOMaTM4E€CKMMA NOKalNbHbIN PeXUM paboThbl

Py4Houl pexum
pa6oTbl

8 KY
ny

® ry

@ [P/A]

KY
ny
PY

e [¢]
O «ky

ny

O pry

YpoeeHb
3awumsl

e B py4yHOM pexume paboTbl onepaTop € NMUEBOW MNAHENU C NOMOLLbIO krasuw [A] “6onblue”
n [V] “meHblie”, ynpaBnsieT BbIXOOAOM perynatopa, TeM cambiM OopMUpYyeT 3HayeHue
ynpaBnsoLero BO3AENCTBUS, NOAaBaEMOE Ha UCTIONHUTENBHbBIN MEXaHWU3M.

e VlHaukatop PY Ha nuueson naHenu ceetutcs. MnaukaTtopsl KY n JY He cBeTaTCA.

e [Ina nepexoda B aBTOMaTUYECKUIA JIOKasbHbIU PEXUM yrpaBreHus Heobxoaumo 0eaxobi
HaxaTb knasuwy [P/A] Ha nuueBoi NnaHenu perynaTopa.

e VHgukaTtop JIY Ha nuueBol NaHenu HauMHaeT MuraTb, eCnv onepaTtop Haxan knasuwy [¢]
B npouecce muraHus uHavkatopa JY (npubnuautenbHo 10-15 cekyHa) — npowusongeT
¢ukcauyuss 8bibpaHHO20 pexuma W Pperynatop nepevaeTr B PEXMM aBTOMATUYECKOro
J10KalbHO20 ynpaBneHust.

e WHgukatop PY noracHeT u 3acBetutca uHaukatop JIY — yto OyaeTr B AanbHenwem
yKa3blBaTb Ha8 aBTOMAaTUYECKNI JTI0KasIbHbIU PeXUM paboTbl.

e Ecnu onepaTtop He nodmeepxdaem CBOUX AeNcTBMI HaxaTvem knasuwum [¢'], To oaHHbIe
AENCTBMA onepaTopa BOCMPUHMMAIOTCH Kak HeBepHoe [AencTBMe WnvM  cryvanHoe
nepekniyeHne pexmma paboTbl.

e OTO M NpeacTaBnseT yposeHb 3aujumbl OT Cry4YalHOro MepekmioYeHns pexnmMa paboThbl,
uHavkaTtop JY nepectaHeT muratb M MOracHeT, a PerynsaTop OCTAHETCH B PYYHOM pexume
ynpaBneHus.

4.2.3.4 ABTOMaTU4YECKUI NOKaNbHbIA PEXUM paboTbl perynsitopoB

Mepexopn Ha aBTOMaTM4e€CKMA KackagHbIA PEXUM paboTbl.

ABTOMaTnyeckumn

NOKanbHbIN
pPeXum pa6oThbl

O xy
® ny
O py

<= [P/A]

g5
ny

O pry

= [¢]

e B aBTOMaTM4eCcKOM fOKarbHOM pexume paboTbl perynsaTop ynpaenseT OoObekToM
perynMpoBaHna COrfnacHo BbIGPaHHOrO 3aKkoHa PErynMpoBaHUs U C COOTBETCTBYHOLMMMU
HacTpoWikaMu nonb3oBaTtens.

e ViHavkaTtop J1Y Ha nuueBor naHenu ceeTtutcs. MHomkatopel PY u KY He cBeTaTcs.

e [Ins nepexofja B aBTOMAaTUYECKUIN KacKalOHbIU PEXVM yrnpaBneHust Heobxoammo mpuxobi
HaxaTb knasuwy [P/A] Ha nuueBon NnaHenu perynsitopa.

e MHavkatop KY Ha nuueBor naHeny HaunHaeT MuraTb, €Crv onepaTtop Haxan knaeuwy [¢] B
npouecce muraHua uHamkatopa KY (npubnuautensHo 10-15 cekyHg) — npousonaeT ghukcayusi
8bI6paHHO20 pexuma W perynsTop nepenaer B PeXMM aBTOMATUYECKOrO KackadHO20
ynpaBneHus.



37

@ Ky e VHankatop J1Y noracHeT u 3acBetutca uHamkatop KY — uto Oygetr B panbHenwem
O ny yKasblBaTb Ha aBTOMaTUYECKUI KackaOHbIl Pexum paboTbl.
O ry
YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX OeNcTBU HaxaTuem knasuwin [¢'], To gaHHbIe
3awumel AEeNCTBMA onepaTopa BOCMPUHMMAKOTCA Kak HeBepHoe [JdencTBMe Wnu  cryyaniHoe

nepeknioYeHne pexmma paboTbl.
e OTO M NpeacTaBnsaeT ypo8eHb 3aujumbl OT CMy4YalHOro MepeKNioYeHns pexnMa paboThbl,
nHavkatop KY nepectaHeT muratb M MoracHeT, a perynsitop oCTaHeTcs B aBTOMaTU4YECKOM
rioKkanbHOM peXuMme yrnpaBreHusi.

WUHOukayus e B kackagHOM perynatope nHavkaums napameTpoB Master ocyliecTenseTtcsa npu nepexoge
Ha KackagHoe perynupoBaHune (cBeyeHune ceetoamnopa KY), a Slave Ha nokansHom (cBeyeHue
ceeToamnoaa I1y)

4.2.4 NameHeHne 3Ha4YeHUA 3afjaHHON TOYKUN PErynATOpPOB

[ns Toro, 4To6bl M3MEHUTb 3aJaHHYI0 TOYKY KOHTypa perynupoBaHus koHTponnep MUK-52H pomxeH ObiTb
nepesefeH B pexum PABOTA. Tak e gomkHa 6biTb BbibpaHa naHenb UHAMKALUN PEryNATOPOB — CBETUTCA UHAMKATOP
PET. Ha gucnneii NTAPAMETP BbiBOOMTCS 3Ha4YeHMe M3mepsieMon BennyuHel, a Ha gucnnen SABOAHHA — 3HaveHue
3aJaHHOW TOMKM.

B perynsitope nmeetcsa 3agaHHasi Touka, MCNonb3yeMasi TONMbKO B aBTOMATUYECKOM pexuMme ynpasneHus. o
OTHOLLEHMIO K (DYHKUMOHANbLHOMY OMOKy perynupoBaHus 3afaHHasi Touka perynsatopa MoXeT OblTb BHYTPEHHEN unu
BHELLHEN.

BHYTpeHHAs1 3agaHHasa TOYka M3MEHSIETCS C NMUEBOM MnaHenu npubopa. 3HauyeHue BHYTPEHHEW 3aO0aHHOMN
TOUYKM ABMAETCH 3aroMuHaeMbiM 3HadYeHuewm. [locne BKMIOYEHWUs MUTAHWUS PErynatop HadvHaet paboty ¢ Tem
3Ha4YeHNeM 1 C TEM BUAOM 3a4aHHOM TOYKM, KOTOPOE 6bINO HA MOMEHT OTKIHYEHNS.

BHelwwHsAs 3agaHHan Touyka perynsitopa MOXeT 3aJaBaTbCH, Hanpumep, C BHELLHEro aHanoroBOro Bxoga unm
dopMmpoBaTbca ApyruM pyHKLMOHanbHbIM 6nokoM. MNpu BeIGpaHHOM Buae 3agaHHou Tovku kak BHELWHAA Bo3amoxeH
TONbKO ee KoHTponb Ha ancnnee 3ABOAHHSA, nsamennTb ee 3HayeHue ¢ NMLEBOW NaHenu perynsatopa HeBO3MOXHO.

Nucnnen [ (= = = =
napaMETR, |1 1 1T LI L
3pBoaHHA — I T

T T T HameHeHue 3HaYEHUD NapaneTpos
Ouenned_» _l' ,— —., Ao Hawamuw C.']Edw.lﬂu.::'_.lx KnasLiiu,
BH}{”]' - _.f - }— 8 MENNE LY KoMBuHaLul;
— — -—

paHokpaTHOE Hakatie MWW
wawatve c yaepxaren W —

Pesiiisisi
:ll'ﬂ;KDFJE'H HOro

-

HEMETVE C YAEPHKAHMEN AV - 5as — | wameHeHns

= napamMeToon

HEMETME C YAEPKAHWEN AY Fia
PucyHok 4.4 — briok-cxema ¢hopmMuposaHusi HympeHHeU unu eHewHel 3adaHHOU mMOYKu
Mpouenypa n3MeHeHUs 3Ha4eHUs1 BHYTPEeHHEN 3afaHHOWN TOUYKHU

e [1pn BbIbpaHHOM perynaTope BbiOpaTb COOTBETCTBYIOLWUA PEXUM MHOMKALMN U3MEHEHUS
3aJaHHOM TOYKM.

< [3aBa] o [N N3MEeHeHUs1 3Ha4YeHUs1 BHYTPEHHEN (NoKanbHOM) 3a4aHHOM TOYKM HEOOXOOUMO HaxaTb
knasuwy [3aBa].

e Ha nuueBon naHenun HauyuHaeT muratb gucnnen 3ABOAHHA. Ha panHHom stane npwm

015.0 Z muratowem aucnnee 3ABOAHHSA BO3MOXHO M3MeEHEHWe 3HayYeHUs1 BHYTPEHHEW 3agaHHOM
TOYKN.
& [A] e C nuvueBoi naHenu ¢ nomolibio knasuw [A] “Gonbwe” u [V] “MeHblue”, yCTaHOBUTL
&« [V] HeobxoOMMOe 3HayeHue BHYTPEeHHEeW 3adaHHOW TOYKW, WHOWLMPYEMOW Ha Aucnnee
3ABOAHHA.
9
e Ecnmn onepatop Haxan knasuwy [¢] B npouecce muranus aucrines 3ABOAHHA
- [¢] (mpubnuantensHo 10-15 cekyHa) - perynaTop nepevaeT Ha PeXum yrnpasrieHus C HOBbIM

3HayYeHneM BHYTPEHHEN 3aaHHOM TOYKN.

YpoeeHb e Ecnun onepaTop He nodmeepxdaem CBOUX AEWCTBUIN HaxaTuem knaeuwm [¢] B npouecce
3awjumel muranusi uHgukatopa JY (npubnusutensHo 10-15 cekyHa), TO AaHHble AEWCTBUSI onepaTopa
BOCMPWHUMAIOTCS Kak HEBEpHOe AEVCTBUE UMK CIyYanHoe 3MEeHeHWe 3HaYeHus.
® OTO 1 eCTb ypo8eHb 3auyumal OT CMYYaNHOrO N3MEHEHWNSI 3HAYEHWS BHYTPEHHEro 3ajaHus
4.2.5 NameHeHMe 3Ha4YeHUA ynpaBnAoLero Bo3aencreBus
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o [1N51 \3MEHeHWS 3HaYeHNs ynpasnsioLwero BO3AENCTBUS PErynsaTop AOMKEH HaxoauTbCs B
PYyYHOM pexume ynpasneHus. Ecnu perynstop HaxoguTcs B aBTOMAaTUHECKOM pexume, ero

@ ry HeobXxoAMMO NepeBecTy B PYYHOW pexum ynpaeneHus — cMm. pasgen 4.4.1. Mngukatop PY Ha
NVLEeBON NaHenu ceBeTUTcs. BuibpaH pyvHOW pexuMm ynpasneHus.

= [A] e B pyyHOM pexume paboTbl onepatop C NMUEBOW MaHenu C MoMOLLblo Knasuw [A]
= [V] “Oonbwe” n [V] “meHblue”, ynpaBnseT BbIXOAOM perynaropa, Tem cambiM copmupyeT
3HayYeHWe ynpaBnsloLWero BO3AeNCTBNS, NoJaBaeMoe Ha UCTONHUTENbHBIN MEXaHN3M Yepes
kntoun BOJIbLUE-MEHBLUE vnu aHanoroBbI BbIXO4, B 3aBUCUMOCTU OT BblOpaHHOro Tuna

perynsTopa (CM. NapameTpbl COOTBETCTBYHOLLErO (hyHKLIMOHANBHOMO Grioka perynMpoBaHus).
BUXIO

e 3HayeHue BbIXOAHOTO curHana B % (B 3aBMCMMOCTM OT BbIOpPAHHOW CTPYKTYpbI
perynatopa) uHauuupyeTtcs 3HaveHve Ha aucnnee BUXIA:

- BbIXOOQHOrO aHarnoroBoro curHana,

- 3Ha4yeHne BblaaBaeMon MOLLIHOCTU Ha BbixogHble kntoun BOJbLUE-MEHBLLE,

- BHELUHUWI curHan nosioXeHus MexaHv3ama.

o [1py M3MEHEeHUN 3HaYeHWs YNpaBrsioLEero BO34eNCTBMA Nocne NepBoro Haxatus niobow
13 knasuw [A] “Gonbwe” nnu [V] “meHblwe” HaunHaeT mwuraTe gucnnen BUXIA, nubo
CBETOANOAHbIE MHAMKaTOpbl A wnu Y, ykasbiBasg TEM cambiM OrnepaTopy Kakow napametp
(curHan) B 4aHHbI MOMEHT U3MEHSAETCS.

BuXia
e [locne OKOHYaHUSA W3MEHEHUS 3HAYEHWUS YMpPaBrSOLEro BO3AENCTBUS, MO OTMyCKaHUu
knasuw [A] “Gonbwe” unn [V] “meHbwe” no ucteyeHun 3-4 cekyHg gucnnen BUXIO
nepecTtaeT MuraTtb, a 3Ha4yeHve BbIXxoaa (PUKCUPYETCS B IHEPTOHE3ABUCUMON MaMATU.

4.3 OnepaTuBHOE ynpaBreHue nporpaMmMHbLIMU 3agaTymKamm
4.3.1 O6wue npaBuna

Onsa Toro, 4ytobbl BEeCcTV onepaTUBHOE YyMpaBreHWe nporpammHbIMU 3adatymkamu koHTponnep MWK-52H
pomkeH 6biTb nepesegeH B pexum PABOTA. Tak xe gomxkHa ObiTb BbibpaHa maHemnb MHOWKaUWMM MpOrpamHoOro 3a
natuyuka — ceetutcs ungmkatop MNPr.

B koHTponnepe MoxHo opranHnsoatb OT 0 40 9 NPOrpaMMHbIX 3a4aTYNKOB.

OnepatvMBHOE ynpaBreHve BedeTcs Nno m3bupatenbHOMYy MpuHUMMY: BblIOMpaeTcd HOMep M And Hero
KOHTPOMUPYIOTCA M N3MEHSAIOTCA HOMEpa LUaroB 3agartyumka.

4.3.2 JlnueBas naHenb

JlnueBas naHenb npegHasHaveHa AN ONEpaTMBHOMO YNPaBfEHUs KOHTYpaMu PerynupoBaHns U COAepPXUT
HeobXxoavMble CBETOANOAHBIE, LMAPOBbLIE MHAMKATOPBI U KNaBnaTypy.

JlnueBasa nanenb koHTponnepa MUK-52H B pexvme onepaTMBHOMO ynpaBrneHUs KOHTYpamu perynmpoBaHus
npeacraeneHa Ha puc.4.5.

WMHankaTtop MNpr
(Maxene nporpammHubIx
3aAaTYMKOB)

Homep nporpammHoro
3ajaTuuka

Tekyuieee aHaveHne DD
Ha Bbixoge bnoka
Qut

MHaukaTopbl
pexumMoB
ynpaenexsus

Bpems ncnonHexus
wara nporpaMmHoro
3agaTyvka

Homep ucnonussemoro
wara nporpaMmHoro
3afarymka

PucyHok 4.5 - Jluyesasi naHesib 8 pexume ornepamugHO20 yrpaesneHusi npoepammHbIiM 3a0amyukom
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OpHopaspsigHbii aucnneri "Ne" — rnokasbiBaeT HOMep MporpamMMHOTO 3ajaTynka, C KOTopbiM paGoTaeT
orneparop.

Ha uetbipexpaspsgHbin gucnnen [NAPAMETP BbiBOoOuTCA Tekyllee 3HavyeHMe noJaBaemMoe Ha BbIXOA
nNporpamMMHOro 3agaTyuka.
Ha yeTbipexpaspsagHbin gucnnei SABAAHHA BbiBoANTCS BpeMSA A0 OKOHYaHMS TEKYLLEro Wwara nporpammbi.
Ha TpexpaspsaHbin agucnnen BUXI Tekywmn war nporpaMMHOro 3agatymka
Tpu CBETOAMOAHBIX MHAVKATOPA YKa3blBatoT, B KAKOM COCTOSAHMM paboTaeT KOHTYP:
» — mporpaMMHbIN 3a4aTyuK B pexuMe «paboTay,
— NPOrpaMMHbIN 3a4aTynK B peXUMe «naysa,
M - nporpamMMHbIi 330aTUMK B PEXUME «CTOMY.
JlnueBass naHenb MMeeT 8 KnaBuL, C MOMOLLbLI KOTOPbIX BEAETCH OMNepaTMBHOE YMNpaBrieHUe KOHTypamu
perynmpoBaHus.

4.3.3 U3meHeHMe peXxnmMoB paboyvero ypoBHs, YPOBHM 3aliMThl paboyero ypoBHsA

Ha paboyem ypoBHe BO3MOXHO M3MeEHEHWe pexnmMa paboTbl («paboTta», «naysay, «CTOMN») — OCyLLeCTBNeHue
nepexofda u3 pexuma paboTta B pexum naysa, U3 pexuma naysbl B pexuM CTOM, U3 pexuma CTon B pexum paboTta u
HaobopoT.

NmeeTcs ypoBeHb 3almThl ANt UBMEHEHUS pexumoB. Ecnin onepatop He nodmeepxdaem CBOWX AeWCTBUN
HaxaTveM knasuwm [¢], To JaHHblE OelicTBMS ornepaTopa BOCMPUHMMAIOTCS Kak HEBEpPHOe [AeWCTBUE UIU crydaiiHoe
nepeknYeHne pexumMa paboTbl.

4.3.3.1 NameHeHMe pexuma nporpaMmMHbIX 3aAaTYNKOB
B perynsartopax, ncnonssyembix B koHTponnepe MUK-52H, nmeetcs Tpu pexvmva

P — pexxum «paboTay,
— peXuM «nayaay,
M - pexwum «cTony.

Pexum paGOTbI NPOrpamMMHOro 3agaTyvMka - SABMNAETCHA 3aroMuHaembiM cocmosiHuem. [locne BKMAYEeHUs
NUTaHNA perynaTtop HaxoaunTcd B TOM peXxnme U Ha TOM Xe Lare, B KOTOPOM OH Haxoaunncda Ha MOMEHT OTKITH4YeHNUA.

Bonee nopgpo6Ho GubnuoTeka u onucaHve yHKUMOHaNbHbLIX OrOKOB, MpeAcTaBneHbl B PyKOBOACTBE MO
akcnnyatauun NNMPMK.421457.005 P32.

Beibop pexuma ynpaeneHus: pabota, maysa, CTon ocyllecTBnseTcs Haxatvem knasuwm [P/A] Ha nuueson
naHenu perynsitopa ¢ nocneayroLwmM HaxaTtvem knasuwm [¢].

BbiGop pexuma ynpasreHus ConpoBOXAaeTCs CBEYEHMEM COOTBETCTBYIOLLIEr0 CBETOAMOLHOIO MHAUKaTopa Ha
nvueBon naHenu npubopa:

- B pexume «paboTay cBeTUTCA MHamMKaTop P,
- B peXVMe «naysa» CBETUTCSA UHAMKaTop |,
- B pexume «cTon» ceetutcs nHavkatop M

4.3.3.2 Nepexon mexay pexmmamm

< [P/A] e [1na nepexofa B OPYron pexum Heobxoammo HaxaTb knasuwy [P/A] Ha nuueBon naHenwu
perynaTopa.
[ | Mpy 3TOM HauHeT MuraTb oauH 13 uHavkatopos P, | unu [l
= [¢] [ns nepexoga B TOT WUIW UHOW PEXMM HYXXHO MPW MUraHWM COOTBETCTBYIOLLEro UHAMKaTopa

noaTBepAuTb ero knasuwen «Baigy».

YpoeeHb e Ecnu onepatop He Haxan knasuwwy [¢'] B npouecce mMuraHusi oQHOTO M3 MHAMKATOPOB —
3awyumsbl ukcayus 8bIbpaHHO20 pexxuma He Npom3onaerT.

4.3.4 3meHeHMe Wwara nporpaMmMHOro 3agatyumka

[ns Toro, 4Tobbl N3MEHUTL LAr NporpammMHoro 3agatynka koHTponnep MUK-52H gormkeH ObiTb NnepeBeneH B
pexum PABOTA. Tak e gomkHa GbiTb BblibpaHa naHenb MHAMKaUMM NporpamMHOro 3agartymMka — CBeTUTCS MHAMKATop
Mpr. Ha ancnnen BUXIL BbiBOANTCSH HOMEP TEKYLLEro Lara NnporpamMmMHoro 3agaryuka/

LLlar nporpaMMHOro 3agaTtyvka sSiBNSeTCs 3arnoMuHaeMbiM 3HadYeHueM. QTO 03HaYaeT, YTO Nnocrie Toro Kak 6bino
BKIMIOYEHO MUTaHWUs, MPOrpaMMHbIA 3adaTyuk HauyMHaeT paboTy C TOro wara Ha KOTOPOOM ObiNo Ha MOMEHT
OTKITHOYEHUS.
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Mpoueaypa n3aMeHeHMA Wwara NporpaMMHOro 3agaTtymka

o [1pn BbIGPAHHOM COOTBETCTBYIOLLEM PEXMME MHAMKALMKN BbibpaTb MHTEPECYIOLWMIA HOMEpP
nporpaMmMmHoro 3agatuuka(1-9).

< [3aBpa] e [Ins n3mMeHeHWs Homepa Liara nNporpaMMHOro 3agartyvka HeobXoAMMO HaXaTb KnasuLly
[3aBnA].

e Ha nuueBon naHenu HadmHaeT muratb gucnnen BUXIA. Ha paHHoM aTtane npu muraroem

aucnnee BUXIA BO3MOXHO U3MEHEHWE 3HaYeHUs BHYTPEHHEN 3aA4aHHOWN TOYKN.

e C nuvueBoW naHenu ¢ nomolubio knasuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTL
Heob6xoanMbIN LWar, uHanumpyemon Ha gucnnee BUXIA.

e Ecnun onepatop Haxan knaevwy [¢'] B npouecce muranua gucnnes BUXIO - sagatumk
= [4] nepenaeT Ha BbIGPaHHbIN Lar.

e Ecnu onepatop He nodmeepxdaem CBOUX AeCTBUI HaxaTueM knasuwm [¢] B npouecce
YpoeeHb muraHuns nHgmkatopa BUXIA o nepexon Ha BbIGpaHHbIN War He Npoun3onaeT.
3awumsbl

4.4 OnepaTMBHOE ynpaBrieHue naHenssMm MHAUKauum
4.4.1 O6wue npaBuna

[ns Toro, 4ToGbl BECTM OnepaTMBHOE ynpaBreHue naHensamu nignkaumm koHtponnep MUK-52H gornxkeH 6bITb
nepeeegeH B pexxuMm PABOTA. Tak e gofmkHa ObiTb BblOpaHa naHenb MHaMkaumm — ceeTutcst uHankaTtop [HO.

B KoHTponnepe MoXxHo opraHnsoBaTb oT 0 40 9 naHenen nHankaumm.

OnepaTvBHOE ynpaBrieHve BedeTcs No u3bvpaTenbHOMYy MpuWHUMMY: BbiOMpaeTcs HOMep W Ans Hero
KOHTPONUPYIOTCA M 3a4al0TbCs NapameTpsbl.

4.4.2 lnueBas naHenb
J'Imu,eBaﬂ naHersb npep,HaaHaqua and OI'IepaTVIBHOFO yl'lpaBJ'IeHVIﬂ n CO,EI,ep)KVIT HeO6XO,D,VIMbIe cBeToanogHble,

uMpoBbLIE MHANKATOPbLI 1 KNaBmaTtypy.
Jlnuesas naHens koHTponnepa MUK-52H B pexxume onepatuBHOro ynpasneHns npeacrasneHa Ha puc.4.6.

WMuawkaTop IHg
(MNakens nHauKauuK)

FETNTENET S ENENITNNT
5

Homep naHenu
WHAUKaLUK

(1
r

NAPAMETP

3HaveHre nogasaemoe
Ha csoicTeo Ne9
(byHKUMOHANBHOro
6noka

A'; MIKPOA

3Havenune nopgasaemoe
Ha cBowcTeo Ne10

d)yuxug::::bnoro 3auerue nonasaemoe
Ha cBoitcTBO Ne11
DYHKUMOHANbLHOrO
6noka

PucyHOK 4.6 - Jluyesas naHesnb 8 pexume oriepamugHo:20 ynpassieHus rnaHesrnamu UHOUKayuu

OpHopaspsagHbii gucnnen "Ne" — noka3blBaeT HOMepP NaHenu UHAMKaLuum, ¢ KOTopbiM paboTaeT onepaTop.
Ha uetbipexpaspsagHeii aucnnen NMAPAMETP, 3ABOAHHA u TpexpaspagHeii BUXIO BbiBoguTCSa TekyLine
3HaYeHUs CBA3HbIX NapameTpoB.
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ﬂVILI,eBaﬂ naHeno umeet 8 KnaBuill, C MNMOMOLLbIO KOTOPbIX BeOeTCdA onepaTtuBHOE YynpaBlieHWne KOHTypamMu
MHOUKAUNN.
4.4.3 N3meHeHUe 3a4aHHOMN TOYKM NaHenu UHAMKauum

[nsa Toro, 4Tobbl N3MEHUTb BbIXOA PYHKLMOHaNbHOro 6rnoka nHaukaumm koHtponnep MUK-52H gomxeH 6biTb
nepesegeH B pexum PABOTA. Tak xe gomkHa ObiTb BbiOpaHa naHenb vHAMKaUMW — CBETUTCS mHAaukatop IHA.

Bbixoa AaHHOro gyHKUMoHanbHOro 6roka SBMseTCA 3arnoMuHaeMbiM 3HadeHueM. Tlocne BKNIOYEHUs nNuTaHus
OnoK nHavkaumm HauymMHaeT paboTy C TEM Xe BbIXOAOM YTO U Oblfl HA MOMEHT OTKITHOYEHUS.

Mpoueaypa MaMeHeHUs Bbixoga 6110Ka MHAMKaLUU

e [1pn BbIGPAaHHOM COOTBETCTBYIOLLEM PEXMME MHAMKALMK BbIGpaTh MHTEPECYHOLWNIA HOMEDP
naHenu nHamkaumm (1-9).

< [3aBa] e [INs n3mMeHeHVNs Homepa Liara NporpaMMHOro 3agartyvka HeobXoAMMO HaxaTb KraBuLuy
[3aBnA].
e Ha nuueBoi naHenun HauynHaeT muratb gucnnen 3ABOAHHA. Ha panHHom astane npum

0004 << muratowem aucnnee 3ABOAHHA Bo3moxXHO nameHeHne Bbixoga yHKLMOHaNbHoro 6mnoka

VHAMKaLMN.

= [A] e C nvueBow naHenu ¢ nomolubio knasuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTL

= [V] HeobxoanMbIn BbIXo,.

= [¢] e Ecnu onepatop Haxan knasuwwy [¢] B npouecce muranusa aucnnes 3ABOAHHSA — Bbixoq

M3MEHUTBLCSA Ha TOT KOTOPbLIN ObIn 3agaH.

4.5 OnepaTtMBHOe ynpaBrieHue naHenblo MHOAUKaUuM BXxoaoB (PyHKLMOHANbHbIX
onokoB

4.5.1 O6wue npaBuna

Ons Toro 4yto6bl NPOCMOTPETL BXOA PyHKUMOHanbHoro 6noka koHTponnep MUK-52H gomxkeH 6biTb nepeBeneH
B pexum PABOTA. Tak xe fomkHa ObiTb BbibpaHa naHenb MHAUKaUMM BXOAOB (DYHKLMOHANbHbIX GITOKOB — CBETUTCS
nHgmkaTop BX.

4.5.2 JlnueBas naHenb

JlnueBas naHenb npegHasHayeHa ANsi ONepaTMBHOrO yrNpaBneHns N COAEPXUT HeobXxoanmble CBETOONOAOHbBIE,

uMpoBbLIE MHANKATOPbLI 1 KNaBmaTtypy.
Jlnuesas naHenb koHTponnepa MUK-52H B pexxume onepatuBHOro ynpasneHns npeacraBneHa Ha puc. 4.7.

WHaukarop Bx
(Bxopos
DYHKUMOHANbHbLIX

6nokoB)

Homep
(yHKYUOHANBHOrO
6noka

Homep sxopa
(PYHKUUOHANBHOrO
6noka

Knasuwu

3HaueHue napameTpa
KOTOPbI NPUXOANT Ha
BbibpaHbIv BXOA
(hyHKUMOHANbHOro
6noka

PucyHok 4.7 - Jluyesasi naHesib 8 pexume UHOUKaUUU 8X00HbIX napamempos hyHKUUOHabHbIX 6510K08
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YeTblipexpa3psagHbii gucnnen MAPAMETP, B 4acTHOCTM NepBbIX 2 pa3psda MHAUKALMU YKa3biBalOT HA HOMEpP
dyHKuMoHanbHoOro 6roka, a 3,4 paspsabl Ha HOMeEp Bxoda 3TOro (OyHKUMOHanbHOro ©Oroka, KOTOPbIA  HYXHO
nhanumposatb. Ha gucnnen SABOAHHA BeiBOAUTCS TeKyLme 3HaUYeHMe BXOAHOMO napameTpa.

JlnueBas naHenb umeeT 8 KnNaBuL, C MOMOLLBIO KOTOPbIX BEAETCS OnepaTUBHOE YyrpaBneHue KOHTypamu
nHANKaLMK.

[aHHoe MeHIo npeaHa3HavYeHo TONbKO AN1S MHAMKALMM MHTepecyoLero BXoAHOro napaMmeTpa
yHKUMOHanbHoro 6roka.

4.6 OnepaTMBHOe ynpaBrieHue naHesrnbl MHAUKAUUM BbIXoA40B (PYHKLMOHANbHbIX
onokoB

4.6.1 O6wue npaBuna

[Onsa Toro u4TOGbLI NPOCMOTPeTb BbLIXOA (YHKUMOHanbHOro 6noka koHTponnep MWK-52H pomkeH ObiTb
nepesefeH B pexxkvum PABOTA. Tak e gomkHa 6biTe BbibpaHa naHenb MHAMKALMN BXO4O0B (DYHKLMOHANbHbBIX 6r10KOB —
cBeTuTCH nHamkaTop BUX.

4.6.2 JlnueBan naHenb

JlnueBasa naHenb npegHasHayeHa Ansi onepaTMBHOMO YNpaBneHnst U COAEPXUT HeobXxoamMMble CBETOAMOOHbIE,

undpoBbIE MHANKATOPLI U KnaBmaTtypy.
Jlnuesas nanens koHTponnepa MUK-52H B pexxume onepatuBHOro ynpasneHus npeacrasneHa Ha puc.4.8.

WHgmkaTop Bux
(BBIXOA0B
YHKUMOHANLHBLIX
6nokos)

Homep
DYHKUMOHANBHOrO
6noka

Homep Bbixoaa
YHKLMOHANBHOIO
bnoka

3Hauexne napamartpa

KOTOPbLIA NPUXOANUT Ha
~
BbIBpaHHbIi BLIXOA
(PYHKUMOHaNbLHOTO
bnoka

PucyHok 4.8 - Jluyeeas naHesb 8 pexume UHOUKaUUU 8bIXOOHbIX napamempos hyHKUUOHAabHbIX 6I10K08

YeTbipexpaspsagHbii gucnnen MAPAMETP, B yacTHOCTM NepBbix 2 pa3psiaa UHAMKaUUM ykasblBaloT Ha HOMep
dyHKUMOHanbHoro 6noka, a 3,4 pa3psgbl HAa HOMep BbIXOAA 3TOro (YYHKUMOHANbHOro 6rnoka, KOTOPbIA HYXHO
nHanumposatb. Ha gucnnen SABOAHHA BbiBoauTCA TekyLume 3HayeHMe BbIXOQHOrO napameTpa.

JlnueBass naHenb umeeT 8 KnNaBul, C MOMOLLLIO KOTOPbLIX BEAETCS ONepaTMBHOE YMpaBlieHWE KOHTypamu
HOUKaLMN.

[aHHOEe MeHIo NpeaHa3Ha4YeHo TOMMbKO AN UHAMKALMN MHTEPECYIOLLEro BLIXOAHOrO napaMeTpa
byHKUMOHanNbHOro 6rioka.

4.7 OnepaTyMBHOE ynpaBrieH1e naHenbio MHAMKaALUNU U peaakTUpoBaHUs NnapamMeTpoB
pyHKLUNOHaNbHbIX 6510KOB

4.7.1 O6wue npaBuna

[nsa Toro 4tTo6bl MPOCMOTPETL UIM PefaKTUPOBaTb NapamMeTp yHKUMOHanbHoro 6rnoka koHTponnep MUK-52H
nomkeH ObiTb nepeBegeH B pexum PABOTA. Tak ke [Jo/mkHa ObiTb BbiOpaHa naHemnb MWMHAWKALMU BXOOOB
yHKUMOHanbHbLIX 6rnokoB — cBeTUTCA MHAmkatop MPM. MapameTpy, KOTOPbIA HY>XHO OTPEeAaKTUPOBaTb TaKKe HYXXHO
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npuceouTb dnar paspelleHuss nporpammupoBanust B pexume PABOTA (cm. n. 5.2.1.4) - dnar «Pch» npu
nporpaMMUpOBaHUM U3 NPOrpaMMHOro nakeTa «Anbgay.

4.7.2 lnueBas naHenb
ﬂVILI,eBaﬂ naHersb npe,u.HaaHaqua ana OI'IepaTVIBHOFO yﬂpaBJ'IeHVIﬂ n co,qep>|<v|T HGOﬁXO,CI,VIMbIe cBeToanogHble,

uncpoBbIe MHANKATOPbLI U KNaBnaTtypy.
Jlnuesas naHens koHTponnepa MUK-52H B pexxume onepatuBHOro ynpasneHus npeacrasneHa Ha puc.4.9.

WHavkarop Mpm
(napameTpos
HYHKUMOHANBHBIX

FETEENENN GUNINIVONY 6nokos)

Homep
DyHKUMOHANBHOTO
6noka

Homep napamerpa
hyHKUMOHANBHOrO
6noka

3HayeHune napameTpa
hYHKUMOHANLHOTO
Gnoka

Knaeuww

PucyHok 4.9 - Jluyesas naHesnb 8 pexume UHOUKayuu napamempos yHKUUOHabHbIX 6510k08

YeTtbipexpaspsaaHbii gucnnev MAPAMETP, B yacTHOCTM nepBbix 2 paspsaa MHOWKaLMK yKkasbiBaloT Ha HOMepP
dyHKUuMoHanbHOro 6roka, a 3,4 pa3psagbl Ha HoMep napameTpa (yHKUMOHAnNbHOro 6noka, KOTOPbIA  HYXHO
nHaUUMpOBaTb unun pegaktupoatb. Ha aucnnen S3ABAAHHA BeiBOgUTCS TEKyLme 3Ha4YeHne BbIGpaHHOro napameTpa.

JlnueBas naHenb umeeT 8 kNaBwL, OHW NO3BOMSAIOT BECTU ONepaTMBHOE YNPaBneHne KOHTYPaMu HAMKALUN.

[daHHoe MeHI0 npedHasHa4yeHo TOMbKO ANA  MHAMKaUMW  MHTEpEecCylollero BbIXOLHOTO —napameTpa
dyHKUMOHanbHoro 6roka.

4.7.3 U3meHeHue BbiOpaHHOro napameTpa pyHKLMOHaNbLHOro 6noka

Ong Toro u4toGblI M3MeHUTb napameTp @YyHKUMOHanbHOro 6roka koHTponnep MWK-52H pomkeH ObiTb
nepeeegeH B pexum PABOTA. Tak xe formkHa ObiTe BbiOpaHa naHenb MHOMKAUMM U pedakTUpOBaHWst napamMeTpoB
yHKUMOHanNbHbIX 6nokoB — cBeTutca wuHaukatop [lpm. lMapameTp paHHOro dyHKUMOHanbHOro 6Groka ABnseTcs
3anomMuHaeMbiM 3HadeHuem. Tlocne BKMOYEHUS MUTaHWMsA GNoK HauyMHaeT paboTy ¢ TeM Xe napameTpoM 4To W Obin
OTpeaaKkTUpOBaH Ha MOMEHT OTKITHOYEHWS.

Mpoueaypa nameHeHUss napameTpa (PyHKLUMOHANLHOro 6510kKa
e [Npy BbIGPAHHOM COOTBETCTBYIOLLEM PEXMME UHAMKALMWU U peaakTMpoBaHWsl napaMeTpoB

dyHKUMOHanNbHbIX 6rokoB. BbibpaTe Heobxoaumbli HOMep yHKUMOHanbHOro 6rioka u
HOMep napameTpa KOTOPbIA HY>XHO OTpeAaKkTupoBaTb.

= [A] e C rnmueBow naHenu C nomMollbio krnasuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTL
= [V] HeobxoanMoe 3HaveHne napaMmeTpa pyHKUMOHanbLHOro 6roka.
- [¢] e Ecnu onepatop Haxan knasuiuy [¢)] — BbIXOA U3MEHUTLCA Ha TOT KOTOPbIN Bbin 3aaaH.

4.8 KoHTponb owmnb0K
4.8.1 O6Lwme Ha3Ha4YeHune

KoHTponnep MWK-52H ocHaweH dyHkumen onpepeneHusi owmnboK, npu BO3HUKHOBEHUM KOTOPbIX MUraet
uHavkatop MeHiw «Owy», Ha [JaHHOM YpPOBHE MEHI0 €CTb BO3MOXHOCTb MpOCMOTpa Tuma W Koda OLIMOKM
HencnpaBHoCTeN (cM. Tabnumuy 5.6.2).

4.8.2 IluueBas naHenb
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JlnueBaa naHenb npegHa3HavyeHa AniA OnepaTMBHOIO OOHapyXeHust owunbok M comoepxut Heobxoanmble

CBETOAUOAHbIE, UN(POBbLIE MHAMKATOPbI U KNaBuaTypy (TOMNbKO MHAMKALUS TUna v Koga owmbkm)
Jlnuesas naHens koHTponnepa MUK-52H B pexxume onepaTtmBHOro ynpaeneHuns npeacraeneHa Ha puc.4.10.

WHaukaTop Ow (ownbok
B pabore)

KonuyecTtso owmnbok

AT OPS//—‘
1856 )3 ©

Homep owubkn

A0 MIKPOA

PucyHok 4.10 - Jluyesasi naHenb 8 pexume uHoukayuu owubok

YeTbipexpaspsagHbii gucnnen NMAPAMETP, B yacTHOCTM nepBbix 2 pas3psga WHAMKaUMW YKasbiBalT Ha
Konm4yecTBo owmnbok, 3,4 pa3psagbl Ha Homep BbliGpaHHoM owmnbkn. Ha ancnnen 3ABOAHHA BeiBoamTCca TN BbIOpaHHOM

owmnbkm, a Ha gucnner BUXIO kog owmbkm (Mnu B pexume nporpaMMmmpoBaHus napameTp 6.04).
8 KnaBwWLW NMUEBOW NaHeNu, NO3BOMSAOT BECTU ONEpPaTMBHOE yNpaBrieHWEe KOHTYPaMu UHAMKaLUN OLLMGOK.

5 MporpamMmmunpoBaHue, HACTPOMKa U KOHTPOIb

5.1 IluueBan naHenb B pexume nporpaMmmMmmpoBaHust

[na TexHOnorm4yeckoro NporpaMMUpPOBaHKS, HACTPOWKM U KOHTponst koHTpornnepa MWK-52H ucnone3aytotca
WHAMKATOPbI U KNaBWLIM NULIEBOI NaHENMW.

Homep yposHs

NporpammMmUpoBaHns KAaBIIA O TIOHE
BbINOAHEHWA
napameTpa
Jii B, = - i
VHavKaums napameTpos FEEFN Frrrrrrrr l,,‘__
bl = N S8 _ A R Y AV A YA T Y e T
H 2 N/NININININININING
Knaeuwm namexeHns
..... 58 . in 3Ha4YeHun
BB B b S .65 B S B s e
B O 0 E
© O 00O © O

||
0):©) o
:©
YHE
©0):C

|

WHaukauus napamertpa

MNe3
|
yuouolh
' L. AN
F i e e Knasuwa
- e NoATBEPXAEHUA
ViHaukaums napameTpa Knaeuwa ans wHeepcun BbINONHAEMBIX
IMNe4 Knasuwm namerHenns BX30AHOTO CUrHana npu - o
aHor; np necTeui
ypoBHA HacTpoiiKe cBA3en
nNporpaMMUpoBaHns

PucyHok 5.1 - Jluyesas naHenb koHmpornnepa MUK-52H e pexxume npospammuposaHusi
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5.1.1 UupukaTopbl u gucnneun

CBeToaMOAHblE MHAMKATOPbI CUTHaNMM3UPYIOT O pexume paboTbl, BbIOpaHHOW npoueaype M owwubkax. Ha

LM pOBbIE CEMUCErMEHTHbIE NHANKATOPBI BbIBOASATCH HOMEpPA U 3Ha4YeHNs napamMeTpoB.

Oucnnen
o KAHAI (Ne)
e NTAPAMETP
e 3ABOAHHA
e BUXIO

UnoukaTtop
o 1P

e OT

e OLL

Ha3HauyeHue gucnnes B pexume nporpaMmmMmmpoBaHus

MHanumpyeT HoMep YpOBHS NPOrpamMmmMupoBaHus.

MHamumpyeT HoMep BbIGpaHHOro napameTpa.

MHamumpyeT 3HauyeHne napameTpa NporpaMMMpoBaHUsl Ui KOHUIypaumm.
Ha gaHHbIn gucnnei BbIBOOATCS 3HAYEHWUs1 BCMIOMOraTenbHbIX NapameTpos.

Ha3HauyeHue nHaukartopa B pexume nporpaMmmmpoBaHus

CeeTuTtcs, ecnu kKoHTponnep HaxoguTcsa B pexxume NMPOrPAMMUPOBAHUE.
He cBeTuTCH, ecnu koHTponnep Haxoautcs B pexume PABOTA.

MHHMLI,VIpyET Hann4yne oTKa3oB.

MuouumpyeT Hannyme ownbok.

5.1.2 KnaBuartypa

Knaeuwwm MCcnonb3yrTCA Ana Bbl60pa YPOBHA NporpaMmmMmnpoBaHnd, pexumoB, A4 USMEHEeHUA napamMeTpos,

3anycka TectoB n 1.4.

KnaBuwa unu

KOMOUMHauusa

KombuHauumsn
KnaBuL

[L] MeHto +
[Nekn V]

KombuHauusn
KnaBuL

[L] MeHto +
[Nekn 1]

e [U] MeHro

e [¢] BBig

o [Nekn 1]

HasHauyeHue knaBul B peXXume nporpaMmmMmpoBaHus

Mcnonb3yetca Oona nepexofja B pPeXum nporpaMmmumpoBaHus. [laponbe Ans Bxoga B pPeXum

nporpammmpoBaHuns «0002».

O nepexope B pexum NMPOMPAMMUPOBAHWE cBugetenbcTByeT cBeyeHne niaukatopa MNP.
Mpu aToM B pexume NporpammmnpoBaHns OyHKLMOHAMNbHbIE BrOKM He BbIMOMHATCA U

B KOHTPONSiepe MOXHO W3MEHATb BCE 3anporpaMMMpoOBaHHble napamMeTpbl, 6roku,

KOH(UIypaLmIo, KOHCTaHTbI U T. 4.

Mcnonb3yeTtca ans nepexopa B pexvum PABOTA.
Mpu nepexoge B pexum PABOTA nHugukaTop MNP racHeT n 3acseTtutca nignkatop Pb.

B pexume paboTbl MOXHO KOHTPONMMPOBaTb CUrHamnbl W MNapaMeTpbl, HO HUKakue
napameTpbl KpoMe KO3PULMEHTOB UBMEHATL HEMb3S.

B pexnme TMPOTPAMMUPOBAHWE paHHas knaBuwa BbINOMHAET (YHKUMIO OTMEHbI
BbIMOSIHEHHbIX AEACTBUIA, Onepauun.

«[OU] MeHio» — knaevwa OTMeHbl. HaxaTtne 3Toi knasuwmn cbpacbliBaeT Bbi3BaHHbIE
napameTpbl, OCTaBMAs Ha Aucnnee nuwb nepsbii napameTp. Ecnu knaBuwa «[U] MeHio»
HaXkumaeTcss 40 nocnefaHero Haxkatus knasuwmn «[¢'] Beig», ycTaHOBMEHHble napameTpbl B
namsaTb He BBOOSTCS.

KnaBuwa npegHasHavyeHa AN MNOATBEPXKAEHWSA BbIMNOMHAEMbIX AENCTBUWA, onepauvMn u ans
duKcaumm BBOAUMBLIX 3Ha4YeHWn. Hanpumep, duKkcaums BBoAa W3MEHEHHOro 3HaveHus
napameTpa, a Takke NpoABUXKEHNE NO YPOBHAM NPOrpaMMMpoBaHns 1 T.M.

«[¢] BBig» — knaBula “MeeT ABOMHOE Ha3HayeHWe: oHa UCTMonb3yeTcs Ans Bbibopa
HY>XKHOrO nMapameTpa 1 Ans BBOAA YCTAHOBIEHHbIX NapamMeTpoB B NamsaTb. B kaxaow onepauun
no NPoOrpaMMMPOBaHUIO, HACTPOMKE U KOHTPOJTKO MCMOMb3yeTCA HECKONbKO napameTpoB. Bbi3oB
9TUX MapamMeTpoB Ha AMUCMMeN OCyLEeCTBNSETCS MOcrenoBaTenbHO: MPU KaXAoM HaxaTuu
knaeuwm «[<¢'] Beia» Ha coOOTBETCTBYIOWMIA AUCNIEN BbI3bIBAETCH OYepedHOM MNapameTp,
y4yacTBYIOLMIA B AaHHOW onepauun. OTOT napameTp npyu HeoOXoaAMMOCTN MOXET U3MEHSTbCH C
noMoLLbto Knasuwl «[Al», «[V]».

Mocne Toro, kak Bce napameTpbl, y4acTByioLMe B AaHHOW npoueaype, 6yayT Bbi3BaHbI
M ycTaHoBMneHbl, ouyepedHoe (nocrnegHee HaxaTtve knasuwu «[&] Beig» cbpacbiBaet
BbI3BaHHbIE NapameTpbl.

Kpome Toro, B pexume NporpaMMMpoBaHUst 3To nocrnegHee Haxatue knasuwu «[¢]
BBia» BBOAUT yCTaHOBMNEHHbIE MapaMeTpbl B NamATb.

MCFIOJ'Ib3yeTC$| ana nSMeHeHua Homepa ypoBHA MEHIO B CTOPOHY yBeJIU4eHUA.
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o [NekH 4] VMcnone3yeTca Ans UBMEeHeHUs HoMepa YPOBHSA MEHIO B CTOPOHY YMEHbLUEHUS.
e [3aBa.] Mcnonb3yeTtcs Ans MHBEPCMU BXOOHOMO CMrHara npu KOHOUrypupoBaHuy CBs3ei Ha ypoBHe 3.
o [A] 3Hau. KnaBuwa "Gonbwe". lpu kaxgom HaxaTuM STOW KNaBULLIM OCYLLECTBISIETCS yBenuMyeHue

3HaveHus1 nameHsiemoro napameTpa. [pu yaepxuBaHnm 3TON KNaBuULWM B HAXaTOM MOJIOXEHUN
yBenuyeHne 3HauyeHui NpoNCXoanT HENPEPbIBHO.

e [V] 3Hau. Knasuwa "meHblie". py kaxgom HaxaTum 3TOM KNaBULLIM OCYLLECTBMSETCA YMeHblUeHue
3HaYeHNs1 M3MeHsieMoro napametpa. [pu yaepxmBaHUM 3TOW KIABULLM B HAXKATOM MOSTOXKEHUMN
YMEHbLUEHNE 3HAYEHUIN MPOUCXOOUT HENPEPBLIBHO.

Mpumeyvanue. MNMpn n3MeHeHUN 3HaYeHUn NapameTpoB AENCTBYIOT PEXUMbl YCKOPEHHOTO N3MEHEHWNST 3HAYEHUI
—cM. puc.4.2.

5.1.3 Pexxum nporpammMupoBaHuA U paboThbl

KoHTponnep MoXeT HaxoAMTbCA B OOHOM W3 ABYX pexuMoB: nporpammupoBanus (MP) unu pabotel (PB). B
pexvume NporpaMMMpOBaHUS MporpamMmma KoHTposnnepa He paboTaeT. B aTom pexvme COCTOsiHME BCEX €ro BbIXOOOB,
TaMepoB, CYETYMKOB M siYEEK HaKOMMEHUsT 3aMOPOXEHO, a Ha IuUeBOW MaHenu cBeTuTcs wHaukatop [1P.
MckntoueHrem siBNSieTCst TOMbKO TaiMep peanbHOro BpEMEHN.

B pexvMme nporpaMMuMpoBaHUS MOXHO W3MEHATb BCE MapaMeTpbl, Kak KOHTponnepa B LUEnoM, Tak wu
bYyHKLUMOHanNbHbIX 6r1OKOB.

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

B pexume paboTbl KOHTpOMMEp BKNOYEH B pexuMm ynpasrneHus. [Mpu nepexoge B 3TOT pexum paboTa
KOHTpONnnepa HayMHaeTcss C TOr0 COCTOSIHMS, B KOTOPOM OH HaxoAwncsi B MOMEHT nepexoja B PEXUM
NporpaMMMpOBaHUs (3TO BEPHO NULLIb AN TOW YacTu CTPYKTYpbl OYHKLMOHamNbHbIX BIOKOB, KOTOpPasi HE MeHsANach B
pexume nporpaMMyMpoBaHus).

B pexume paboTbl MOXXHO KOHTPONMPOBaTbL NapaMeTpbl 1 BbiIXoAa GI10KOB, a Takke U3MeHsiTb napameTpsbl. Mpu
rnepexofe U3 pexvma «nporpaMMuMpoBaHME» B PEXWM «paboTa» KOHTYpbl perynMpoBaHus BKho4akoTcs B paboTy
OesynapHo.

Mpu HannunyM OTKa30B B KOHTPOMMEPEe HEBO3MOXHO NEPENTU B PpeXxnmm paboTbl KOHTPONIepa A0 MNOMHOro
yCTpaHeHNsi OTKa30B.

5.2 TexHONorn4yeckoe nporpaMmmMmmpoBaHue U TeCTupoBaHue
5.2.1 MNpouenypa nporpammupoBaHuA

BeizoB pexvma NPOMPAMMUPOBAHWME 3awuuieH naponem u ocyulectensietcs u3 pexuma PABOTA
anuTeneHbiM, 6onee 3-x cekyHa, Haxatuem kombuHauum knasuw  MeHto + [NekH ¢].
Mocne atoro Ha aucnnei NMAPAMETP BbiBogsaTcs cumeorbl "PASS" — BBoa naponsi. Ha aucnnen SABOAHHA
BbIBOAMTCS MUratoLiee 3HadeHne naponsi: «0000».
C nomoLubio Knaeuwn A BBecTM naponb: «0002» 1 KpaTKOBPeMeHHO HaxaTb knasuwy [¢].
Ecnu naponb BBeaeH He 8epHo — npnbop octaetcs B pexxume PAGOTA.
Ecnu naponb BBeaeH 8epHo - To Npubop nepenaet B pexum NMPOMPAMMUPOBAHUE.
Mepexopn B pexvm NMPOIPAMMUYPOBAHUA ykasbiBaeT ceeTawminca nigukatop MNP.

B pexume nporpamMMupoBaHus 3afaloTcs BCe MporpammupyeMble napameTpbl KOHTponnepa, onpegenstowue
ero pyHKUMOHanbHy CTPYKTYpY.

OnemeHTbl NMUEBON NaHenun (aucnnen, MHAKaTopPbI, KNaBWLLN) B PeXUMe NporpaMMMpoBaHUs NPeAcTaBneHb
B pasgene 5.1. dopmaT MHAMKaLMM MHAOPMaLMM Ha AMCNNesX Npy NPorpaMMMpOBaHUM U TECTUPOBaHWUU NpUBEAEH Ha
puc. 5.1.

B KoHTponnepe umMerTCa BOCEMb npouedyp (M COOTBETCTBEHHO BOCEMb YPOBHEW) MPOrpaMMMpOBaHUs,
KOTOpble NpeAcTaBrneHbl Hwxe. Kaxpgas npoueaypa nporpaMMyvpoBaHWs MMeeT CBOW YPOBEHb, MHAWLMPYEMbIA Ha
ancrinee «Ne» (KAHA). B nocnepywowmx pasgenax npuBoguTca nogpobHoe onucaHve Kaxaow npoueaypbl
TEXHOOMMYECKOro NporpaMMMpPOBaHNS U TECTUPOBAHUSI.

Tabnuua 5.1 — [NepeyeHb yposHel MpospamMmmuUpo8aHusi
CocTosiHue gucnnes HanmeHoBaHue ypoBHS 1 npoueaypbl NporpaMmMupoBaHust
«Ne» (KAHAI)
Homep ypoBHs

1 HacTtporika konnyectBa hyHKLMOHAbHbIX GITIOKOB, KONMMYECTBA KOHTYPOB
perynvpoBaHus, NporpaMMHbIX 3a4aTYMKOB U KONMYeCTBa NOfb30BaTENbCKUX
naHenen HaVKauumn n ynpasneHns

2 MporpammupytoTcst hyHKLMOHamNbHbIE GNOKM B NporpamMmme nosib3oBaTtensi, Homep,
T1n 6roka, 6a30BbIV agpec NapaMeTpoB U MOAUGUKATOP KOMYECTBA BXOA0B
MporpammupytoTcst cBsi3u hyHKLMOHansHoro 6roka B nporpaMme nonb3oBaTens
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[TpodomkeHue mabnuybi 5.1 — [NepevyeHb yposHel npospamMmupo8aHus
4 HacTpoiika napameTpoB yHKUMOHaNbHLIX 6r1oKoB

TeCTVIpOBaHVIe AUNCKPETHbIX N aHanoroBbIX BXOAOB-BbIXO40B, KaJ'IVI6DOBKa
adHasioroBbIiX BXo4o0B U KaﬂVI6pOBKa aHanoroBbiX BbIXxo4oB

5
6 CuctemHble napameTpsl (Bepcus 10, ceobogHasa namaTb nporpamm, cBoboaHasa
7
8

NnamsaTb AaHHbIX, CETEBOV agpec, CKOPOCTb CETeBOro obmeHa, Tanm-ayT)
Ha fnaHHOM ypoBHE NpOU3BOAWTCS KOHTPOMb OTKA30B NpW NPOrpaMmmmnpoBaHmnm

Ha pnaHHoMm YpOBHE Npon3BOoONTCA COXpaHeHMe nporpamMmbl Nosib3oBaTtens,
HaCTpoekK 1 napameTpoB B SHepFOHe3aBI/ICVIMOl7I namMaTn KOHTponnepa

5.2.1.1 Hactpouka konu4yecTBa 6510Kk0OB

Ha paHHOM ypoBHE NpoOrpaMmmMmpoBaHUsi yCTaHaBMMBaETCA HeoOXOoAMMOE KONMYecTBO (OYHKLMOHAmNbHbIX
6nOKOB, KONMYECTBO KOHTYPOB perynupoBaHusi (perynstopoB), KOMMYECTBO NPOrpaMMHbIX 3af4aTyvKkoB, a Takke
KONMYECTBO NOMb30BaTENbCKUX NaHenen MHaUKaLUMM N ynpasreHus.

Tabnuuya 5.2 — lMpozpammuposaHue KOHmMponepa

Oucnnen «Ney Oucnnen MAPAMETP Oucnnen Oucnnen
KAHAN 3ABOAHHA BUXIM,
Homep ypoBHs 1-i4, 2-1 paspsaa 3-n, 4-n paspag
1 00 ...98 00...09 0000 ... 0009 000 ... 009
Konnyecteo Konnyectso Konnyectso Konnyectso
YHKUMOHANbHBIX KOHTYpOB nporpamMmMHbIX Nnonb30BaTENbCKMX
6rokoB perynmpoBaHus 3aaT4nKoB naHenemn

Mocne BBOAA BbILENEPEYUCNIEHHON WHOpMaLMn B KOHTponnepe OpMUPYETCA  WUCMONHUTENbHbIV
nporpamMMHbIA MOAYb MpOrpaMmMbl MONb30BATENS, 3arpy>KEHHOW C KOMMNbOTEPA UMM BBELAEHHOW C NepeaHen naHenm.

Mpn BBOAE 3HayeHna «00» B 1-M n 2-m paspsage gucnnes NMNAPAMETP npou3Boantca ounctka nporpaMmmbl
nonb3oBaTens.

BHumaHue! [aHHyl onepauuvio Heo6xoAUMO BbLINONHUTL MNepen 3anuUCbid HOBOW MporpaMmbl B
KOHTponep.

Mpu BBOAE NnapameTpoOB AaHHOIO YPOBHS BO3MOXHO CBe4YeHue niaukatopa otkas OT, B AaHHOM
cny4yae Heo6x04MMO NPOBEPUTL NPABUIIBHOCTbL NPOrpamMMupoBaHusa PyHKLMOHaNbHbIX GJ10KOB,
nporpaMmmMmpoBaHue CBA3eln GIOKOB, yCTaHOBKY M HacCTPOMKY NapaMeTpoB, UNU NOATBEPAUTL eLle pa3 Bce
3Ha4eHUsA 4aHHOIO YPOBHS.

5.2.1.2 NporpammupoBaHue PyHKLMOHaNbHbIX GrIOKOB
Ha paHHOM ypoBHe nporpammupyeTcs HoMep (PyHKUMOHAnbHOro 6rnoka B mporpaMme nonb3oBaTens, Tun
O6noka (cornacHo 6mbnmoTeke PyHKUMOHanNbHbIX 6rokoB), 6a30BbIN agpec nNapameTpoB U MOAMMUKATOP KONMMYecTBa

BXOA0B U/VNv napameTpoB.

Tabnuuya 5.3 — [poepammuposaHue KOHmMposiepa

Oucnnen Oucnnen MAPAMETP Oucnnen Oucnnen
«Ne» KAHAN 3ABOAHHSA BUXIA
Homep 1-i1, 2-1 pa3psa 3-it, 4-it paspsag
YPOBHSI
2 00...98 00..99* 0000 ... 0600 001 ...012 **
Howmep 6roka Twn 6noka BbasoBbii agpec MoaundukaTtop
napameTpoB KOnM4yecTBa BXOAO0B
1 napamMeTpoB.

* CM. 61MbnuoTeky dyHKLMOHaNbHbIX GrOKOB.
** [Ins 6NokoB, KOTOPble HEe UMEIDT MoaudumkaTopa, 3ToT napameTp Bceraa paseH 001.

5.2.1.3 NporpammupoBaHue cBs3en

Ha naHHoM ypoBHe nporpaMmMumpyoTcst CBA3M pyHKLMOHanbLHOro Grioka B nporpamMmme nosb3oBaTtens.

Tabnuua 5.4 — [poepammuposaHue KOHMpPosiepa

Oucnnen Oucnnen MAPAMETP Oucnnen Oucnnen
«Ne» KAHAN 3ABOAHHA BUXIO
Homep 1-id, 2-1 pa3psaa 3-in, 4-n paspag
YPOBHS
3 00 ...98 01...99* 0000 ... 0099 01... 12* vnn
-01...-12*
Howmep 6rnoka Howmep Bxoga Howmep 6rioka Homep Bbixoga **
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* 00...N — Bce Bxoaa 6nokos ( N — BXoaoB)
(N+1) ... (N+M) — BCe cBovicTBa 6noka ( M — cBOWCTB).

B kaxpgoro 6mnoka JomkHbl BbITb CBA3aHbI BCE BXOAA, MHaYe ByaeT BblgaBaTbCa curHan otkasa (otkas Ne6 — He
NOAKMIOYEHHbIM BX0A). Takke MOXHO CBfA3blBaTb M CBOMCTBA Gnoka, Ans Toro 4Ytobbl B KaXXAOM LMKME nporpamMmbl
3anucbiBaTh B CBOMCTBO AaHHOMO Grioka 3HaYeHme HY>XHOro BbIXOAa Apyroro 6noka.

** Mpn nporpammmnpoBaHnM CBA3EK, Mocrne BBOAA 3HAaYeHUss HoMepa Bbixoda Ha agucnnee BUXIA, HaxaTue
knasvwu [3aBA.] ycTaHaBnMBaeT UHBEPCUIO AaHHOWN CBA3W, YTO OTOBpaxaeTcs CUMBOMOM «-».

5.2.1.4 Hactpouka napameTpoB
Ha paHHOM ypoBHe Npov3BoANTCSA HAacTporKa NnapaMmeTpoB DyHKLMOHaNbHbIX 6r1OKOB.

Tabnuua 5.5 — [MpoepammuposaHue KOHMposiepa

Oucnnen «Ne» Oucnnen NAPAMETP Oucnnen Oucnnen
KAHARN 3ABOAHHA BUXia
Howmep ypoBHs 1-1, 2-n pa3spsag 3-1, 4-n paspsp
4 00 ...98 01..99 -9999 ... 9999 000, 001
Howmep Grnoka Homep napameTtpa 3HauveHune PaspeLueHue nsame-
napameTpa HeHWs napameTpoB*

* YcTaHoBKa [aHHOro 3HavYeHus pas3peLluaeTt unm sanpeLlaeTt Npon3BoaMTe U3MEHEHNE AaHHOrO napameTpa B
pexume PABOTA. [Inst uamepeHusi napameTpa Hy>KHO B pexvMe paboTbl KOHTpOnepa NepenTn Ha NaHenb MHOUKaumum
1 pefakTMpoBaHns napameTpoB yHKUMOHanbHbIX 6nokoB (CM. n.4.1.2).

COCTOsIHME AaHHOIo 3HaYeHust:
000 — 3anpeLLeHo n3MeHATb AaHHbIV napameTp B pexnme PABOTA,
001 — pa3pelueHo M3MeHATb AaHHbIM napameTp B pexume PABOTA.

5.2.1.5 TectTupoBaHue 1 KanMbpoBKa BXOAOB-BbIXOA0B

Ha gaHHom YpOBHE Npon3BOONTCA TECTUPOBAHNE ONCKPETHbLIX N aHaNOroBbIiX BXOA40B-BbIXOAOB KOHTpoOnnepa, a
TakKXe aBToMaTndeckada u pydyHaa Kan|/|6p0|3|<a aHanoroebIX BXO40B U K8J'IVI6pOBKa aHanoroBbIX BbIXOO0B.

Tabnuua 5.6 — [TpoepamMmuposaHue KOHmMposiepa
Oucnnen Oucnnen MAPAMETP Ouncnnen 3ABOAHHA Oucnnen
«Ney» BUXIO
KAHAN 1-n, 2-11 3-i, 4-n
Homep pa3psag paspaa
YPOBHA
5 01 Homep Bxoaa XXXX — 3Ha4yeHue BxogHoro curHana (%) 000
Tect
aHanoroBbIX 01 —1-n Bxog XXXX — 3Ha4YeHNe BXOOHOro curHana, 001
BXOAOB YTO COOTBETCTBYET Havany wkanbl (%)
Al1-Al8 XXXX — 3Ha4YeHNe BXOAHOro curHana, 002
4YTO COOTBETCTBYET KOHUY LuKanbl (%)
02 — 2-n BxoA AHanoruyHo 1-my Bxoagy
03 — 3-n Bxog AHanornyHo 1-my Bxogy
04 — 4-n Bxog AHanornyHo 1-my Bxogy
05 — 5-n Bxog AHanoruyHo 1-my Bxoagy
06 — 6-n Bxoz AHanornyHo 1-my Bxoagy
07 — 7-n BXo[, AHanornyHo 1-my Bxogy
08 — 8- Bxof, AHanornyHo 1-my Bxoagy
02 Homep BbIxoaa | xxxx — uameHeHue 3HavyeHus Bbixoaa (A, V) 000
TecTt aHano- 01 — 1-n BbIXOA XXXX — CMeLleHune Bbixoaa, B % 001
roBoro XXXX — KOS(PDULMEHT YCUNEHUs, B efl. 002
BbixoAa AO1 02 — 2-n BbIXOA, AHanoruyHo 1-my BbIxogy (Npy HaNM4YMM Moayns -
(AO2-A04 Ha pacLunpeHus)
moayne 03 — 3-1 BbIX0On, - -
pacLuvpennst) | 04 — 4-i1 Boixog “ “
03 Homep Bxona 0000 — Bxog OTKIHOYEH 000
Tect 01 —1-n BXOL, 0001 — Bxog BKItoYeH (nogaHo =24B)
ONCKPETHbIX 02 — 2-n Bxop, AHanornyHo 1-my Bxogy
BX0A0B 03 — 3-11 Bxop, AHanorn4Ho 1-my Bxogy
DI1-DI3 04 — 4-n Bxoq AHanornyHo 1-my Bxoay (Mpu HanUuUM MOAyns
(D|4-D|35 Ha pacmmpeng)
mogyne [ .. |...
PacLUMPenVs) T35 35 i axon | AHAnOrMuHO 1-My BXOAY (MPU HamMami Mopyns
pacLuMpeHus)
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lTpodomkeHue mabnuybi 5.6 — [TpoepammuposaHue KoHmposnepa

Oucnnen Oucnnen MAPAMETP Ouncnnen 3ABOAHHA Oucnnen
«Ne» BUXIg
KAHAI 1-1, 2-i 3-i, 4-1 pa3psg
HOMep paspsaa
YPOBHSA
5 04 Homep BbIxoga 0000 — BbIXOA OTKIHOYEH 000
Tect 01 — 1-n BbIXO4, 0001 — BbIXOA BKINOYEH
ANCKPETHbIX 02 — 2-n BbIXO, AHanNorn4yHo 1-my BbIXo4y
BbIXOA0B 03 — 3-1 BbIXO, AHanNorn4yHo 1-my BbIXogy
DO1-DO5 04 — 4-n BbIXOA AHanorm4Ho 1-my Bbixogy
(DOB-DO37 Ha 05 — 5.7 BIXOA AHasIorM4Ho 1-My Bbixogy
Moayne 06 — 6-i1 BbIXOZ AHanormyHo 1-my BbIXoAy (MpY HANMYNK
pacLuMpenms) MoZyns pacLuMpeHms)
07 — 7-n BbIXO AHanoruyHo 1-my Bbixogy (Npy HaNM4MK
MoAyNns paclnpeHmns)
37 — 37-1 BbIXOA, AHanoruyHo 1-my Bbixogy (Npy HaNM4MK
MoAyns paclumpeHus)
05 Homep Bxopa xxxx — CocTosiHne duanyeckoro Bxoaa 000
ABTOMaTMyeckas kanMbpoBka
ABTOoMaTuyeckasi | 01 — 1-n Bxoa He NpoBoAMTCS
Kannbposka xxxx — CocTosiHne uanyeckoro Bxoaa 001
aHanoroBbIX ABTOMaTMYecKkas kanMbpoBka
Bxogos Al1-Al8 Havana wkanbl
xxxx — CocTosiHne duanyeckoro Bxoga 002
ABTOMaTMYeckas KanmbpoBka
KOHLA LKanbl
02 — 2-n Bxog AHanormyHo 1-my Bxogy
03 — 3-n Bxop, AHanorn4Ho 1-my Bxoay
04 — 4-n BXopg AHanoru4Ho 1-my Bxogy
05 — 5-n Bxog AHanormyHo 1-my Bxoay
06 — 6-1n Bxog AHanormyHo 1-my Bxogy
07 — 7-n BXop, AHanoru4Ho 1-my Bxoay
08 — 8- Bxopg AHanoru4Ho 1-my Bxogy
06 Homep Bxopa xxxx — CocTossHue hunsn4ecKkoro Bxoga 000 — He
PyuyHas kanubposka COXpaHATb
Py4Has 01— 1-n Bxog Hayana LwKarnbl 001 -
kanubpoBka COXpaHATb
Havana wwkanbl 02 — 2-n BxoA AHanorn4yHo 1-my Bxony
aHanoroBbIX 03 — 3-1 Bxop, AHanoru4Ho 1-my Bxoay
BxofoB Al1-Al5 04 — 4-n BxoA, AHanornyHo 1-my Bxogy
05 — 5-n Bxog AHanormyHo 1-my Bxoay
06 — 6-1n Bxog AHanormyHo 1-my Bxogy
07 — 7-n BXop, AHanoru4Ho 1-my Bxoay
08 — 8- Bxop AHanoru4Ho 1-my Bxogy
07 Homep Bxopa xxxx — CocTosiHne huanyeckoro Bxoaa 000 — He
PyuyHas kanubposka COXpaHATb
Py4yHas 01— 1-1 BXxOA KOHLa LuKanbl 001 -
KanubpoBka COXpaHATb
KOHLa LWKanbl 02 — 2-n BxoA AHanorm4Ho 1-my Bxoay
aHaroroBbIX 03 — 3-1n Bxog AHanormyHo 1-my Bxoagy
Bxonos Al1-Al8 04 — 4-1A BXOA AHanornyHo 1-my Bxoay
05 — 5-n Bxopg AHanoru4Ho 1-my Bxoay
06 — 6-1 BXop, AHanornyHo 1-my Bxogy
07 — 7-n Bxog AHanormyHo 1-my Bxoay
08 — 8- Bxog AHanormyHo 1-my Bxoagy
08 Howmep BbIxoaa XXXX — 3Ha4yeHue, nogaBsaemMoe Ha 000 — He
BbIXOZ COXpaHATb
Py4yHas 01 — 1-1 BbIXOA npv kannbpoBke Ha4Yana Lwkarnbl 001 -
KanubpoBka COXPaHATb
Havana Lkanbl 02 — 2-n BbIXOA, AHanormyHo 1-my BbIxoay (Mpw HaNM4YMM
aHanoroBoro MOAYNsi paCLUMPEHMS)
Bbixopa AO1-4 03 — 3-1 BbIXO AHanorn4Ho 1-my BbIxoay (Npw HanNUyMK
(AO2-A0O4 Ha Mofynsa paclumpeHms)
moayne 04 — 4-n BbIXO, AHanorn4Ho 1-my BbIxoay (Npw HanNUyUK
pacLUnpeHys) MOAYNs paclunpeHmns)
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lTpodomkeHue mabnuybi 5.6 — [TpoepammuposaHue KoHmposnepa

Oucnnen Oucnnen MNAPAMETP Oucnnen 3ABOAHHA Oucnnen
«Ney BUXIg
KAHAN 1-i4, 2-11 3-i1, 4-1 paspsaa
Homep paspsg
YPOBHS
5 09 Homep BbIxoga XXXX — 3Ha4yeHune, nogaBaemMoe Ha 000 — He
BbIXO4, COXpaHATb
Py4Has 01 — 1-n BbIXOA npu kannMbpoBKke KoHLA LKanbl 001 -
kanubposka COXpaHATb
KOHLA LwKasbl 02 — 2-n BbIXO, AHarnornmyHo 1-my Bbixody (npu
aHanorosoro Hann4yMm MOAYNs pacLUMpPeHuns)
Bbixoga AO1-4 [ 03 — 3-i1 BeIXOA AHarorniHo 1-my Bbixogy (npu
(AO2-A04 Ha HaNM4YMM MOIYNs PacLUMPeHnst)
moayne 04 — 4-n BbIXOL AHarnornmyHo 1-my Bbeixody (npu
pacLumpeHms) HaNMM4YUn Moayns pacluMpeHuns)
10 01 0000 — 0059 000 — He
- CeKyHApl COXpaHATb
Kannbposka 001 -
Tanmepa COXpaHATb
pearbHOro 02 0000 - 0059 000 — He
BPEMEHM - MUHYTbI COXpaHATb
001 -
COXpaHATb
03 0000 — 0023 000 — He
- Yyachbl COXpaHATb
001 -
COXpaHATb
04 0001 — 0007 000 — He
- AeHb Hegenu COXpaHATb
001 -
COXpaHsATb
05 0001 — 0031 000 — He
- yncno mecsua COXpaHATb
001 -
COXpaHATb
06 0001 — 0012 000 — He
- MecsL COXpaHATb
001 -
COXpaHATb
07 0000 — 0099 000 — He
-rog (2000 — 2099) COXpaHATb
001 -
COXpaHATb

5.2.1.6 CucteMHble napameTpbl

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

Tabnuua 5.6.1 — [NpoepammuposaHUe KOHMpoJsIepa

Oucnnen «Ne» Oucnnen MAPAMETP Oucnnen 3ABOAHHA Oucnnen
KAHARN BUXIA
Homep ypoBHA | 1.j3, 2-it paspsg 3-1, 4-n paspsp
6 01 01 00.xx 000
CunctemHble Bepcus roe:
napameTpsbl nporpamMmmMHoro 00 — kog mogenu
obecneyveHus KOHTponnepa
XX — HOMep Bepcum
02 0000 — 0034 (cm. 000
Kog mogenu moayns npumevarme *1)
paclumpeHust
(cm.Tabn. 1.4.2)
02 01 0000 — 0255 000
MapameTpbl CeTeBowi agpec (0000 — oTkntoYeH oT
CeTeBoro ceTn)
obmeHa
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lMpodomkeHue mabnuybi 5.6.1 — [TpoepaMmmuposaHue KOHmMposaepa

Aucnnen «Ne» Oucnnen MNAPAMETP Oucnnen SABOAHHA Oucnnen
KAHAN 1-n, 2- pa3psa 3-i1, 4-n paspsag BUXig
Homep ypoBHs
6 02 02 XXXX 000
MapameTpsbl CKOpoCTb CeTEBOrO 0000 - 0012,
ceTeBoro obmeHa | obmeHa, 6ut/cek roe:
0000 — 2400
0001 — 4800
0002 - 9600
0003 — 14400
0004 - 19200
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600
03 XXXX 000
Tanm-ayT kagpa cMm. pasgen 5.4, Tabnuua
3anpoca B 5.1
CUCTEMHbIX TakTax
1 TakT = 250 MKC
04 0000 — Modbus RTU 000
MpoTtokon o6bmMeHa™ (ctaHpapT «MuKpon»)
0001 - Modbus RTU
(ctangapt «Modicony)
05 0000 — «3-2-1-0» 000
Mopsapgok cnepoBanua*] 0001 — «1-0-3-2»
0002 — «0-1-2-3»
03 01 XXXX 000
Pecypc cuctemsl CBobogHasa naMaTb 0000 — 0400 *2
nporpamm
02 XXXX 000
Ceob6oaHas namaTb 0000 — 0800 *2
BbIXOOHbIX PEerncTpoB
03 XXXX 000
CBobogHasa naMaTb 0000 — 0640 *2
napameTpoB
(cBONCTB)
04 00-99 0000 - 0002 000 — 999
CucteMHble Homep owmnbkn Tun owmnbku Kop owmnbku
OLLNGKM (konunyecTBo owmnbok) | Cm. Tabn.5.6.2 Cwm. Tabn. 5.6.2

*' Mpy nopgkmnioydeHHbIX mMoaynsx pacwuvpenuns MP-51-11 u MP-51-16 Heobxogumo ykasbiBatb 11 Homep
moayns, npy MP-51-13 n MP-51-17 Heobxogumo ykasbiBatb 13 HOMep mMoayns u npu nogknioyeHHsix MP-51-15 n MP-
51-18 Heobxoammo ykasbiBaTb 15 HOMep Modyns, Npy NOAKMIOYEHHBIX Mogynsax pacwmperus ¢ MP-51-30 no MP-51-34
BKIIOYMTENbHO, HEOBX0AMMO yKa3blBaTb COOTBETCTBYIOLUMI HOMEpP ABYX MOCMeAHMX undp koga mMoayns. (Hanpumep,
ana MP-51-32 at0 32) .

Tunbl (koabl) cUCTEMHBLIX U Nporpammupyembix OLLUBOK,
MHAMLMPYEMbIX Ha YpoBHe 6, noaypoBHA 04, yka3aHHbIX B Tabnuue 7.6.1

Tabnuuya 5.6.2 — Turnbl cUCMEMHbIX U IIpo2paMMUupyeMbIx oWUBOK KOHmMposepa

Tun Kop MpuunHa ownbKkNn MeToa ycTpaHeHusi ownGKu
OWMnBKN | ownbKn
01 01 Owwnbka aHanorosoro Bxoga Al1 YCTpaHnUTb NPUYMHY BbIXOA4a CMrHana 3a
CwvrHan Ha BxofZe BblLEeN 3a AnanasoH AvanasoH Lkanel ( unum kanubposatb
LKanbl LKany)
05 Owwubka aHanorosoro Bxoga AI5 | ... ...
CwvrHan Ha Bxoge BbILLEeN 3a AnanasoH
LKanbl
02 01 Owwnbka npu obpaLLeHmn K BHELLHEN 1. BblknounTb, a 3aTeM BKIHOYUTL
3HeproHeansucumon namatn EEPROM KOHTponnep
2. 3aMeHUTb MOAYMb pacLUMpPEHUs
02 02 Ownbka npy obpalleHnn k Tanmepy 1. BbIKnounTb, a 3aTeM BKITHUATL
pearnbHOro BpeMeHn Moayns npoLeccopa KOHTposnep
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[TpodomkeHue mabnuybi 5.6.2 — Tunbl CUCMEMHbIX U pogpaMmupyeMblx ouUbOK KOHMposiaepa

Tun Kop MpuunHa owMoKMn MeToa ycTpaHeHusi oLunGKu
OoWwMnBKN | ownbkn
02 02 Owunbka npy obpalleHnn k Tanmepy 1. BbIknounTb, @ 3aTeM BKIHOYNUTb
pearnbHOro BpeMeHn MOoayns KOHTponnep
npoueccopa
03 Owwbka npu obpalyeHun K yany LIATI 1. BbIkntounTb, a 3aTeM BKIHOYNTb
AQ2 2-ro kaHana MoAyns paclunMpeHns KOHTponnep
2. 3amMeHUTb MOAYMb pPacLUMPEHNUSE
04 Ownbka npy obpalleHun k yany LIAT 1. BbIknounTb, @ 3aTeM BKIHOYNUTb
AQ3 3-ro kaHana Moaynsi paclumMpeHns KOHTpOMnnep
2. 3amMeHUTb MOAYMb pacLUMpPeHns
05 Owwbka npu obpalyeHun K yany LIAT 1. BbIkntounTb, a 3aTeM BKIIIOYUTL
AO4 4-ro kaHana MoAyns paclunMpeHns KOHTponnep
2. 3ameHUTb MOAYMb pacLUMPEHNUSE
06 Owwnbka npy obpalleHnn K yany kaHanoB | 1. BblknounTb, a 3aTeM BKIIOYNTb
AVICKPETHOro BBOA4A/BbIBOAA MOAYNS KOHTponnep
pacwmpenus 1 rpynnbl (1-8 AUCKPETHbLIN 2. MNpoBepuTb NPaBUNBHOCTL YKasaHWs
BBOZ/BbIBOA) MOAYNS pacLuMpeHust (MyHKT MEHIO
6.01.02)
3. 3ameHuTb MOAYNb pacLuMpeHns
07 Peseps
08 Owwnbka npu obpalleHnm K y3ny kaHanoB | 1. BbiknounTb, a 3aTeM BKITHOYUTb
AVCKPETHOro BBOAA/BbIBOAA MOAYNS KOHTponnep
pacwmpenus 2 rpynnbl (9-16 guckpeTHbin | 2. MNpoBepuTb NPaBUNBHOCTbL YKasaHWs
BBOZ/BbIBOA) MOAYNS pacLuMpeHnst (MyHKT MEHHO
6.01.02)
3. 3ameHuTb MOAYNb pacLUMPEHNs

5.2.1.7 KoHTponb O0TKa3oB

Ha paHHOM ypoBHE NpOU3BOANTCS KOHTPOMb OTKA30B NPW NMPOrpaMmMmnpoBaHnm.

Tabnuua 5.7.1 — lNpo2pammuposaHUe KOHMpoepa

Oucnnen Oucnnen MAPAMETP Oucnnen Oucnnen
«Ne» KAHAN 3ABOAHHA BUXIA
Homep 1-i, 2-i 3-i1, 4-1 paspsaa
YPOBHS pa3psg
7 00...99 01...05 XXXX XXX
Homep oTkasa | Twn (kog) oTkasa — CnyxebHas CnyxebHast Hcpbopmauua
(konunyecTBo cMm. Tabn.5.7.2 nHdopMauus
0TKa30B) 06 0000-0099 0000-0099
Tun (kog) oTkasa — Homep 6noka Homep Bxopaa (He
cM. Tabn.5.7.2 NOAKIOYEHHOr0)
07 0000-0099 0000-0099
Tun (koa) oTkasa — Homep 6rioka ™ Homep 6rioka’™
cMm. Tabn.5.7.2
08 0000-0099 0000-0099
Tun (kog) oTkasa — Homep 6roka Homep Bxoaa 6noka
cMm. Tabn.5.7.2 nporpammMmpyemMoro oTkasa
MpumeyvaHue!

*1. Ha OaHHbIX aucnneax ykasblBaeTcda HomMepa 6J'IOKOB, B KOTOPbIX HA 3Tane nporpaMmmmpoBaHnUAa Npoun3oLuno

«nepekpbITME» obnacTeln agpecos NapaMeTpos.

Mepentn B pexum <<p860TbI>> NpPU HanmMyYunm OTKa30B HEBO3MOXHO. WX HY>XHO WUCNpaBUTb B peXume

nporpaMM1MpoBaHus.

Owmbkm (Tabn.5.6.2) n otkasbl (Tabn.5.7.2) MOXHO BUAETL U B peXnMe «paboTbi». [N 3TOro Hy)kKHO NepenTn B

pexnm naHesnun oTkasoB U owmnobok:

Mpn atom 6y,u,eT BO3MOXHOCTb MPOCMOTPETb MO NOpPAOKY KOAbl BCEX owmnbok. Ha gucnnee 6y,qu BMOHO

(oo o o o o

ow OoT

= =)

NopsAKOBLIA HOMEP OLIMOKM, KOg, OWnOKN, 1 AONONHUTENbHAA MHOPMaLUS.
Tunbl (koabl) OTKA3OB,nHanumMpyeMbIx Ha ypoBHe 7, yKa3aHHbIX B Tabnuue 5.7.1

Tabnuuya 5.7.2 — Turnbl omka308 KOHmMpoJsepa

Kop oTkasa

MpuynHa oTkasa

MeTopn ycTpaHeHUs1 oTKasa

01 OTka3 3HeproHe3aBMCMMOW BHELLHEN
EEPROM

1. BbIKnounTb, a 3aTEM BKITHOUNTL KOHTponnep
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[TpodomkeHue mabnuypi 5.7.2 — Turnbl 0MKa308 KOHMpPosiiepa
Kop oTka3sa MpuunHa oTkasa MeTon ycTpaHeHus1 oTka3a

02 Owwubka Npyn TeCTUPOBAHWUN U ANArHOCTHKE 1. BbIKMIOYMTb, @ 3aTeM BKIOYUTb KOHTPOMep
O3Y (RAM, onepaTvBHON NamsaTH)
npoLeccopa Ha aTane HayanbHowm
MHULMan13aunm KoHTponnepa

03 He cooTteeTcTBUE KOHTPOMbLHOW cymMmmbl CRC 1. HanTn 1 ycTpaHnTb HECOOTBETCTBUE B
0obnacTv pegakTMpoBaHNsa KoHUrypauum n nporpamme nnmbo, eCnn He HYXXHO YCTpaHATb
KOHTpOnbHOM cyMmMbl CRC MCNOMHUTENBHOMO | HECOOTBETCTBUE - BbIKIMIOYUTD, @ 3aTEM BKIHOUNTL
moayns KOHTponnep.

2. BbiNOnHUTb BBOA, CUCTEMHbIX NAapamMeTpoB
nporpammsl nonb3oeartens (yposeHb 1). MNpun
3TOM 3arpyska Ha ypoBHe 1 KoHTponupyeT obbem
NCNonb3yemoun NnamaTu, cBA3n GIIOKOB U caMy
nporpamMmmy nornb3oBaTens.

04 He cooTtBeTCcTBUE KOHTPOMbLHOW cymMmmbl CRC 1. BeinonHuTb onepauumio coxpaHeHus (cMm.
3arpy>xeHHoOW NporpaMmbl Nonb3oBaTens u ypoBeHb 8), ecnv HECOOTBETCTBME JOMKHO ObIThb
KOHTponbHon cyMMbl CRC coxpaHeHHown COXpaHeHo.

nporpammbl Nonb3oBartens
2. Ecnn He Hy»HO yCTpaHATbL HECOOTBETCTBUE -
BbIKITIOYMTb, @ 3aTEM BKIOYUTL KOHTPONep.

05 Owwmbka koHTponbHol cymmbl CRC 1. BbIKMOUnTb, @ 3aTeM BKIHOYUTL KOHTpOMnep
NCMONHsIEMOW NporpamMMbl NoMb30BaTeNs B ONS MHMLManm3aummn TeCTOB HavanbHOW 3arpysku
O3Y (ocyLLecTBNeHNe KOHTPONS BO BpeMs KOHTponnepa
paboTbl)

06 OTka3s nporpaMmbl nonb3oBaTens 1. MNpw BO3HMKHOBEHMM JAHHOIO OTKa3a Ha
He noakntoYeHHbIN BXoA, WMHOMKaUUK yKasbiBaeTca Homep 6noka n Homep

HenoaKtoYeHHoro Bxoda. Hantu n yctpaHuTb
OLMBKy KoHdUrypaumm ceasen yHKLMOHANbHbIX

610KOB.

07 HenpasunbHoe pacnpegeneHve 6a3oBbIxX 1. lpn BO3HUKHOBEHMM AAHHOrO OTKa3a Ha
aapecoB (byHKLMOHanNbHbIX 6110KOB WHAMKaLuM ykasbiBaeTcs Homepa 6nokos ¢
(coBnageHne 6a3oBbIX aapecoB B coBnaBLMMK 6a3oBbIMKU agpecamun. Hantn n
HecKkonbkmx 6nokax) yCTpaHuTb ownbKy KOHUrypaumm

dPYHKLUMOHAnNbHbIX BrI0KOB.

08 Mporpammupyembli oTkas 1. JlokannsoBaTb HEUCMNPABHOCTb COrfacHo

3anporpamMmmMmpoBaHHON Jorvke paGoTl
POpPMUPOBaHUSI MPOrPaMMIPYEMbIX OTKA30B

5.2.1.8 CoxpaHeHue nporpamMmMbl NOSIb30BaTENA U HACTPOEK B SHEProHe3aBUCUMOM NaMsATH

Ha paHHOM YpPOBHE MNPOU3BOOANTCA COXpaHeHMe nporpamMmbl nonb3oBaTend, HaCcTpoek U napamMeTpoB B
3HEepProHe3aBMCMMON NaMATN KOHTposepa.

Tabnuuya 5.8 — MpoepammuposaHue KoHmMposnepa

Oucnnen «Ne» Oucnnen MAPAMETP Oucnnen Oucnnen
KAHAN 3ABOAHHA BUXIL,
Homep ypoBH# 1-1, 2-n pa3spsag 3-1, 4-n paspsp
8 00...98 01...98 0000 — 000
He 3anucbiBaTh B
MHankaumsa WHgukaumsa 3HEeproHe3aBUCUMYIO
3a4aHHOro 3a1eMCTBOBAHHOIO namsTb
KonunyectBa Gr10koB KonunyecTtsa GrokoB
0001 - 000
3anucaTtb B
3HEepProHe3aBUCUMYIO
namsTb

MpumeyaHne.

NameHeHne B pexnme PABOTA HekoTopbix napameTpoB HE TpebyeT komaHabl CoxpaHeHWs Ha ypoBHe 8.

1) OnepaTtuBHbIX NapamMeTpoB (pexumbl paboTbl perynsiTopos, NPOrpaMMHbIX 3a4aT4MKOB, 3HaYeHUe 3a4aHHOM
TOYKW perynsitopa, 3Ha4eHMe aHanoroBoro BbIXOAHOMO BO3AENCTBUS perynstopa B py4HOM pexume).

2) MapameTpoB hyHKUMOHANbHbLIX 6JTOKOB, U3MEHEHNE KOTOPbIX Pa3peLLeHo Ha ypoBHe 4.

3) WNameHeHne napameTpoB YHKUMOHAmNbHBIX 6rokoB no cetn (B pexume PABOTA n B pexunme
MPOrPAMMMPOBAHVE).

4) HekoTopble BbixoAa 6MOKOB Takke OCTalTCA HEM3MEHHBIMU MOCHE BIKIMOYEHNUS KOHTponnepa. 970 Bbixoaa
6GrOKOB HAKOMMEHUs (CHETHUK U MHTErpaTop).
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3anomuHaHve cneaywwmnx napamMmeTpoB NPoNCcXoanT aBToOMaTUYECKN:

N3Y (EEPROM, FLASH) ) J =

[Nporpamma Nonb3cEaTens

F

MapameTprl nporpaMmel
NonL30BaTENA | ——""

F
1

CucTeMHBIE NapaMeTpel

el

03y

M porpamMmMa None3oeaTena

MNapameTpsl NporpaMMe!
NonL30BaTenA

CHcTEMHBIE Na PaMeTpRI

*1. KonupoaHue u3 MNM3Y B O3Y nponcxoanTt nocne BKAYEHUS NUTaHUS Npubopa, a Takke ecrnv rno Kakow TO NpuinHe
ucnopyeHa paboyas nporpaMmMa nonb3oBaTens.

*2. 3anuck nporpammbl nonb3oBatens B [13Y npoucxoauT npu CoOXpaHeHUW Ha YpoBHE nporpaMmMmmpoBaHms 8.

*3. MNpwu paboTte kOHTpONnepa 3anMcb napameTpoB nporpammbl B M3Y npoucxogut Tonbko Ans onpeaeneHHbIX 6110KoB.
3anncb Npom3BOANTCA LMKIMYECKM MO BPEMEHW UMM Npu U3MEeHeHun ceBomncTBa Groka (Mpu u3MeHeHun CBOWCTB C
nporpammHoro naketa ALFA cBolicTBa aBTomaTnyeckn 3anuceiBatotcs B M3Y 1 B O3Y, npu nameHeHnn napameTpoB 13
nepegHen nNaHenu KOHTpomnnepa CBOWCTBa 3anucbiBaloTcs Tonbko B O3Y, ecnu Hy>HO 4TOObl M3MEHEHHbIE CBOMCTBA
ocTanucb B CUSE W MpU CreayroLLemM 3anycky KOHTPOmnepa, Hy)XHO 3anvMcaTb NnporpamMmmy Ha 8 ypoBHe).

*4. 3anucb B M3Y npousBoamTcs aBTOMatuyecku. Noa cUCTEMHBIMW NapameTpamMy pasymMeeTcsi 6 ypoBeHb pexunma
NporpaMMUpOBaHUst KOHTponepa.

6 YkaszaHue mep 6e3onacHOCTU

6.1 K akcnnyaTauumn koHTponnepa MWK-52H ponyckatotcs nvua, umerowme paspelleHve ans paboTtbl Ha
anekTpoycTaHoBkax HanpshkeHnem go 1000 B n n3yumBLuMe pykoBOACTBO MO 3KCNyaTauum B NOMIHOM obbeme.

6.2 OkcnnyaTtaums koHTponnepa MUK-52H paspeluaeTcsi npy HanMumMm MHCTPYKLMKU MO TEXHUKE 6e30nacHoOCTH,
YTBEPXOEHHON NpeanpuatMem-noTpebutenemM B yCTAHOBIIEHHOM MOPSAKE U yYUTbIBAKOLWENA cneumduky npuMeHeHus
KOHTpoOnsiepa Ha KOHKpeTHOM obbekTe. [MNpu akcnnyataumm HeobxoamMmo cobnoaaTtb TpeboBaHNSA AEUCTBYHOLLIMX NPaBuI
MT3 n MTHB ansa anekTpoycTaHoBOK HanpsbxkeHnem o 1000B.

6.3 Kontponnep MWK-52H pomkeH akcnnyaTtvpoBaTbCd B COOTBETCTBMM C TpebOBaHMAMW OEWCTBYHOLUMX
"MpaBun yctpowcTea anekTpoyctaHosok" (MYJ).

6.4 Vicnonb3dynte HanpsbkeHuss nutaHusa (220B/50My nepemeHHoro Toka unu 24B noctosiHHOro ToOKa),
COOTBETCTBYOLIME TPebOoBaHMAM K anekTponuTaHuio ans koHtponnepa MUK-52H. Mpu nogave HanpsbkeHWst nuTaHus
HeobXxoaMMoe ero 3Ha4eHue JOIMKHO yCcTaHaBnMBaThes He bonee, Yem 3a 2-3 cexk.

6.5 Bce MOHTaxHble 1 npodunaktuyeckme paboTbl 4OMKHbI MPOBOAMTHCS NPU OTKIIOYEHHOM SF1IEKTPONUTAHMM.

6.6 3anpelaeTca nogknoyaTh 1 OTKIIOYATb COEAUHUTENMW NPY BKIIOYEHHOM SM1EKTPONUTaHUN.

6.7 TwartenbHO npou3BoAMTE MOAKMKYEHME C COOMOAEHMEM MNONAPHOCTU BbIBOAOB. HenpaBunbHoe
NOAKMYEHME UMW MOOKITIOYEHNE Pa3beMOB MPU BKITHOYEHHOM NMUTAHMU MOXET NPUBECTU K MOBPEXOEHNIO 3ITEKTPOHHBIX
KOMMOHEHTOB npubopa.

6.8 He nogkntovarite Hencnonb3yeMble BbIBOAbI.

6.9 lNMpu pasbopke npubopa Ans ycTpaHeHust HemcnpaBHocTeln koHTponnep MUK-52H pnomkeH ObITb OTKNOYEH
OT CETU ANEKTPONUTAHUS.

6.10 lMNpu ussneyeHun npubopa M3 KOpryca He MpuKacamTecb K €ro 3reKTPUYECKMM KOMMOHEHTaM W He
noasepranTe BHYTPEHHME y3nbl M YacTW yaapam.

6.11 Pacnonaraite koHTponnep MUK-52H kak MOXHO Aanee OT YCTPOWCTB, FreHEPUPYOLLUX BbICOKOYACTOTHbIE
n3nyyeHusa (Hanpumep, BY-neun, BY-cBapouHble annapatbl, MallWHbI, UK NPUOOPbI MCMONb3YHLINE UMMYIbCHbIE
HanpsbkeHusl) Bo nsbexaHune cboes B paborTe.
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7 MopAanoK yCTaHOBKN U MOHTaxa

7.1 O6wMe yka3zaHUs U TPeOGOBaHUA K MeCTy YCTaHOBKM

KoHTponnepbl MUK-52H pomkHbl ycTaHaBnMBaTbCA B 3aKpbITOM B3pbiBOOE30MacHOM M noxapobesonacHom
NnomMeLLeHNN.
YcnoBus akcnnyaTauum KOHTPOSNEPOB He XyXKe CreayoLnX:
* Temnepartypa okpyxatoLero sosgyxa ot MuHyc 40 go nnioc 70°C;
* OTHOcUTEenbHas BnaxHocTb ot 40 0o 95 %;
* aTmMocepHoe aasneHue ot 85 fo 106,7 kla;
* 0OIMKHA ObIThb 3aLLMTa OT BNIUSIHUS BHELLHUX MarHUTHbLIX Nonei ¢ HanpshkeHHocTbto 6onee 400 A/w;
* JOMKHa OTCYTCTBOBaTb BUBpauns MeCT KpensneHusi ¢ YactoTow Beiwe 25 'y n ¢ amnnutygon 6onee 0,1 Mm;
* OKpyXXatolLasi cpefa He AOMKHa coaepaTb arpeCcCUMBHBLIX NApOB U ra3os.

7.2 CoeanHeHue KOHTpoOssiepa ¢ BHELWWHMMM YCTPONCTBaAMU

KabenbHble cBA3n, coegunsiowmne koHTponnepsl MUK-52H ¢ gatunkamu n ncnonHUTENbHbIMU MEXaHU3Mamu,
NOAKMYaTCA K HAM Yepe3 pas3beMbl NOAKMHYEHUS Lienen BBOAA-BbIBOAA COrMacHO NPOEKTy aBToMartu3aumm B Buae
kabenbHbIX CBA3eW U XXryToB BTOPMYHOW KOMMYTaLWW.

MogknoveHne ocyLecTBASIETCA C MOMOLLbID COeAUHUTENEN Ha OCHOBE OE3BWHTOBBLIX MIOCKO-MPYXMHHbBIX
knemMMm. Tunbl NPOBOAHWKOB, MOAKIOYAEMbIE K OE3BMHTOBBLIX MIIOCKO-MPYXWUHHBIM KremMmam: O[HOXWNbHbIE,
MHOTOXMWMbHbIE, MHOTOXWIbHbIE  TOHKOMPOBOSIOYHbIE (B TOM 4uCNe C  YMMOTHEHHO-3aXaTbiMU  Xunamu),
TOHKOMPOBOJIOYHBIE C KOHLEBOW BTYNKOW UK CO LWUITUATOBLIM KabernbHbIM HAKOHEYHUKOM. XapakTepUCTUKN pa3beMHbIX
coeanHuTenen (pasbeMOB-KIIEMM) U KIEMM, YyCTaHaBNMBaeMbIX Ha npubop:

* ceyeHune noakntovaeMblx NPOBOAHUKOB 0,08 - 2,5 mm2,
* rnybuHa 3a4nCTKN NPOBOAHUKA (ANMHA BTYMKW, LWTUdTA) 5-7 MM,

* MaKkcumMarbHOe HanpskeHve 250 B,

* HaNpsHXeHe U3onaumMm Mexay Krnemmamu 4 kB,

* MaKCUMarnbHbIA TOK Yepes KneMmmy 12 A.

Mpoknagka kabenem M XryToB [JofkHa oTBevaTb TpeboBaHusaMm pgewnctBylowmnx «[lpaBun ycTponcTea
anekTpoycTtaHoBok» (MY3). He ponyckaeTcss 06beamHsATs B o4HOM Kabene (B Xryte) Lenu, no KotopbiM nepegarTcs
BXOZHbIE aHANOroBble N CUMBbHOTOYHbIE BbIXOAHbLIE AUCKPETHBIE (MMMYIbCHBIE) CUTHATbI.

OKpaHupoBaTb BXOAHblE W BbIXOAHblIE OUCKPETHble (MMMynbCHble) kabenbHble Uenu He Tpebyetcs.
HeobxogmMmMocTb B 3KpaHMpOBaHUKM Kaberns, Mo KOTOpbIM MepefaeTcs aHanoroBasi MHOpMauusl, 3aBUCUT OT OJIMHbI
CBSA3el 1M OT YPOBHSA NOMEX B 30HE NMPOKNaaku kabens.

CeTeBoe HanpsikeHue anekTponuTaHus koHTponnepoe MUWK-52H nogaetcs yepeB BHELIHUIA CUMOBOW LUMT,
060py0BaHHbI aBTOMATUYECKMMM BbIKIHOYATENSAMU.

Bnokun koHTponnepos MWK-52H, paTtumkm v uMcnonHWTEnbHblE YCTPOWCTBA, BXOASALIME B OOUH KOHTYP
perynmpoBaHus UNn ynpasneHusi, JOMKHbI ObITb OTHECEHbI («MPUBSA3aHbI») K O4HOMY aBTOMaTU4ECKOMY BbIKIHOYATENH0.

MapameTpbl ceTn anekTponuTaHus — ogHoda3Has ceTb NEPEMEHHOro Toka HanpshkeHnem ot 110B go 242B u
yactoton (50 + 1) Ny mnm o1 20 go 28 B, B 3aBUCMMOCTU OT 3akasa.

Bce 6noku koHTponnepos MNK-52H normkHbl GbiTh 3a3emrieHbl MPOBOOOM CeveHust He MmeHee 1,5 mm2,

CxeMbl BHELLHNX COEANHEHUI NPUBOAATCA B rnaee 8.

BHelwHn B n rabaputHbie pasmepbl

MWK-52H
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PucyHok 7.1- KoHmpornnep ManokaHanbHbIl MUKPOMPOUeCcCOopHbIl MHO20GhyHKUUOHanbHbIl MUK-52H, eHewHul eud u 2abapumHsbie
pasmepbi
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8 OpraHunsauusa BBoaa-BbiBoaa UHgopmaumu. BHelwHune
coeauHeHus

8.1 OcobeHHOCTU OpraHusauu BBoAa-BbiBoaa

Bce BHelLHMe Lenu, NOAKMYATCS K KOHTPOMNMEPY C NOMOLLbI0 pa3beMOB AN NOAKIHOYEHUS BHELLHUX Lienewn
BBOAA-BbiBOAA. Llenn BBOAa-BbIBOAA NOAKMOYAKOTCA K KOHTPOMNepy yYepes pasbembl pacnofioXeHbl CBEPXY U CHU3Y
npubopa.

Cxema nogkntodeHus koHTponnepa MUK-52H 3aBucut ot moamdukaumm ANCKpeTHbIX BbIXOAO0B Y HAMPSKEHWS
NUTaHWS yka3aHHbIX NpK 3akase npubopa.

8.2 BHewHue uenu KoHTponnepa MUK-52H

Yepes coeanHnTenbHble pasbeMbl MOAKMOYAKTCA LEnu, K KOTOPbIM OTHOCATCS:

* aHanoroBble BXOAblI; * aHamnoroBbIN BbIXOA;
* NUCKPETHbIE BXOAbI; * JUCKPETHbIE BbIXOAbI;
* Lenu NUTaHus ANCKPETHbIX BbIXOOOB; * UHTEpdec;
* Lenb NUTaHusa Npmbopa; * MOAYIb pacLUMpeHus.
B pasgenax 8.2 — 8.5 npuBoaAaTcs cxeMbl NOAKITIOYEHUS Lienen AN pasnuyHbiX TUMOB CUrHaNoB 1 Mmoaynemn
pacLuMpeHus.
Axanorosble Bxoas! Al1-Al4 Axanorosble Bxoab! Al5-Al8

REEE EEER T

K moaynio pacwwpenns MP-51H

XS8
xe7

XPS XP6
 RERNNRRRERRE (AR RRERERER]

MAPAMETP. Per Mpr Ilvg Bx Bux MNMpm OW OT

Ow O OOOOO®e®O
QOny  NekH. P/A  MeHw  3Hau.

Ory (D
r0000:
3ABOAHHA 2\ Ors Nekn. 3aBp. Beiga  3Hau. o
Onp
V) @H

(RN ENNERENEN (AN NENNRNNENN
XP1 XP2

Adddd Al odd ddddddddd

aliglabaglabagtsatagtolslbe ool shaglglaglugls
T ERCENTECETE T

MIK-52H

A MIKPOA

PEEEEEEEP

alaglualaglagliglaglualoal IO
LEREREEE

G
pe? Y TN TV ) W o ok oee £
DO1 DO2 DO3 DO4 DO5 Muratne ~220V

G2= G3= + .
18.30V  18.30V AHanorosblit [AuckpetHble Bbixoasl DO1-DOS

BbIXOA : XP3

[uckpeTHble Bxoge DI1, DI2, DI3

=24V

Mutanue =24V

DO5

PucyHok 8.1 - Hymepauyus knemm u cueHansl koHmporsnepa MUK-52H

8.3 BHellHMe uenu NoaKkniYeHust CUrHanoB
8.3.1 NMoaknrovyeHne aHanoroBbIX BXO40B

MonoxeHne nepembldyek Ha nnate npoueccopa ANA HaCTPOMKM PasnUYHbIX TUMOB BXOAHbLIX CUrHarnos
npuseaeHo B Tabn. 8.1.
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MpeobpasoBaHue curHanoB NOCTOSAHHOIO Toka 0-5 MA, 0(4)-20 MA unu curHanoB NOCTOSIHHOTO HanpshkeHus 0-
10B ocyuwiecTBnsieTCA C NOMOLLbIO HOPMUPYHOLLMX PE3UCTOPOB, BXOAALMX B cocTaB usgenusi. Bolbop curHana 0-20mA
unu 4-20MA OCyLLIECTBISIETCS NPOrPAaMMHO C MOMOLLbIO DYHKLIMOHANBHOrO Grioka aHanoroBoro BBOAA.

Kaxxgbli aHanoroBbIi BXOA ranbBaHUYEeCKU M3ONUPOBaH OT APYrMX aHanoroBblX BXOOOB W Opyrnx uenemn
KOHTponnepa.

BHumaHue!

Mpu NOAKMOYEHUN aHaroroBoro BXOAHOIO CWUrHana npoBepbTe Ha MOAyre YCTPOWCTBa CBA3M C OOBHLEKTOM
YCTaHOBKY MnepeMbliek Bblbopa BXOAHbIX curHanoB 6rokoB nepembliek JP1 — JP8 B COOTBETCTBUM C yKa3aHHbIM B
Tabnuue 8.1.

Tabnuuya 8.1 - [MonoxeHue nepembidex JP1 — JP8 Ha npoyeccopHou nname O HaCmpoUKU aHano2oebix 8xodos Al1 — Al8

Tun MonoxeHus nepemMblYek
BXOAHOIO JP1 JP2 JP3 JP4 JP5 JP6 JP7 JP8
curHana Bxon Bxon Bxoa Bxopg Bxoa Bxop Bxopn Bxopn
Al1 Al2 Al3 Al4 Al5 Al6 Al7 Al8
0-5mA [1-21,[7-8] | [1-2],[7-8] | [1-21,[7-8] | [1-2],[7-8] | [1-21,[7-8] | [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8]
0-20mA, [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]
4-20mA
0-10B [2-4],[5-7] | [2-4],[5-7] | [2-4]1,[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7]
A T T T T TR T I e
AT A L L
T 5 X ¢ _ : / JP1-JP8
o T e T e T o T e o SIS e / (2747678)
Y by ey res) ey bty by ey 1357
E“l J ',j‘g _‘f__________——— —

PucyHok 8.2 — lNonoxeHue nepeMbiHeK aHano208bIx 8x0008
8.3.2 NogkntoyeHne ANCKPETHbIX BXOAOB

Kaxabli AMCKPETHbLIV BXOA, rarnbBaHNYeCKu U30NMpoBaH OT APYrnX AUCKPETHLIX BXOAO0B U ApYyrux Lenem
KOHTponnepa.

[ns nuTaHusa AMCKPETHbIX BXOAOB (AaTynkoB) TpebyeTcs BHeLHee HanpshkeHe 24B NOCTOAHHOrO Toka.

Mpumeyvanue!

B0O3MOXHO NpUMeHeHre 0gHOro MCTOYHMKA NUTaHUS C TOKOM Harpysku He meHee 30 MA, B 3TOM crnyyae BxoAa
DI1-DI3 6yoyT nmeTb obLmiA «NMocy.

8.3.3 NMoakniovyeHne aHanoroBbIX BbIXO40B

AHanoroBbIl Bbixog 6a30BOV MOAenu KOHTponnepa SBMASETCA akTUBHbIM, MO3TOMY AN €ro MNUTaHus He
TpebyeTcsa BHELHUA NCTOYHMK 24 B NOCTOSIHHOrO TOKA.

AHanoroBbIN BbIXOA raribBaHUYECKN U30NMPOBaH OT APYrMX Lienen KoHTponnepa.

BHumaHme!

Mpu NOAKMHOYEHUN aHANOroBOro BbIXOAHOIO CUrHama NpoBepbTe Ha MOAyre YCTPOWCTBA CBS3N C OOBHLEKTOM
YCTaHOBKY Nepemblyek BbIOopa BbIXOAHbIX CUrHanoB 6rioka nepemMbivek J1 B COOTBETCTBUM C yKa3aHHbIM B Tabnuue 8.2.

PucyHok 8.3 — NonoxeHue nepembiyex 0119 HacmpoUKU aHano208020 8bixoda
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Tabnuya 8.2 - lMonoxeHue nepembidex J1 Ha npoyeccopHol nname 0518 HacmpoUKU aHano208020 8bixoda AOT

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

8.3.4 NoakntovyeHne ANCKPETHbIX BbIXOA0B

[uckpeTHble BbIXOObl BbINOSIHEHbI B BUAE pere Wnu TpaH3uctopa, Npu 3Tom norn4yeckomy 0 CcoOoTBETCTBYET
Pa30OMKHYTOE MNOJIOKEHNE KOHTaKTOB pene UM e pa3OMKHYTOe€ COCTOAHME TPaH3UCTOPHOIo Krk4a yKa3aHHbIX Ha
PUCYHKe, a norunyeckon 1 - 3aMKHYTO€ COCTOAHUE BbIXOAHbIX KOHTAKTOB perne CP n HO unu 3aMKHYTO€ COCTOoAHUEe
TPaH3UCTOPHOIO Kro4ya. Cxema noaknioveHns ONCKPETHbIX BbIXOAOB npeacTtaBfieHa Ha puc. 8.4.

Kaxgpin ,D,IACerTHbIVI pene|7|Hb||71 BbIXO[ ranibBaHM4eCKn N30JIMPOBaAH OT APYrnX ANCKPETHbIX BbIXOA40B U APYrnx
uenen KOHTponnepa.

XS2

TpaHau- & L _— _— — —
crop > > > > >

PucyHok 8.4 — Cxema nodknodeHuUs1 OUCKPemHbIX 8bIX0008

MapameTpbl ANCKPETHBLIX BLIXOAOB PENEerHoro Tuna:

1. Ha pucyHke nokaszaHO pacnonoXeHve U HasHavyeHue nepeknoyaloLLmMxX KOHTaKTOB BbIXOAHbLIX pene KaHanos
DO1-DOS5.

2. KoHTaKTbl BbIXOAHbIX pene yka3aHbl B MONIOXEHUW BbIKIOYEHO, Unu Npu obecToveHHon obmoTke pene.

3. Heucnonb3ayemble knemmbl pa3bemMa He NoAKnoYaTh.

4. MakcumanbHoe notpebneHne (0O6MOTOK pene) NSATU BKIKOYEHHbIX KaHanoB OT BHELIHEro WUCTOYHUKa
NOCTOAHHOrO Toka 24B — 100mA.

5. HanpskeHue BHeLHEero UCTo4HMKa NuTaHus - HectabunmnsmpoBaHHoe, (20-28) B nocTtosHHOro Toka.

MpumeyaHne!

B uensx nepemeHHOro Toka Anst NoAKMHYEHNS UHAYKTUBHBLIX HAarpy3ok K AUCKPETHOMY PEnenHoMYy BbIXOAHOMY
CuUrHamny pekomeHayeTcsi ucnonb3oBatb RC-gemMncupyoLLyo Lenoyky.

MprmMep Takon cxembl n3obpaxeH Ha pucyHke 8.5

PekomeHayeTcs onsi uenen nepemeHHoro Toka HanpsbkeHnem 220 B Bmecto RC-Lenoyku ucnonb3oBatb
Bapuctop CH2-1 Ha HanpsikeHue 420B. NpumeHeHne BapucTopa No3BonseT NpeaoTBpaTUTb HE TONBbKO MHAYKTUBHbIE
HaBOAKW, HO W noracuTb OGomnblUMe BCMIECKM CUrHamna, BO3HMKAKWME B CUIOBbLIX LENSX NUTaHWs OT [pYyroro
obopynoBaHus.

A

Cl1 _Ri MWK-52H

= XP2
— 41 [HO1
G [ —_|po
[] 42 [cP1 |—

A - KOHTpONNEep ManokaHanbHbI MHOrOYHKUMOHarbHLIA MukponpoueccopHbii MUK-52H NMPMK.421457.009;
RH — Harpy3ka;
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G — NCTOYHUK NUTAHUS NEPEMEHHOIO TOKa;
C1 — kongeHcatop ,022 mk® 600B,;

R1 — peanctop 100 Om 0,5 BT;

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

PucyHok 8.5 — Cxema rnoOknoyeHusi UHOYKMUBHOU Haz2py3Ku K OUCKPEMHOMY perieliHOMY 8bIXOOHOMY cugHary

MapameTpbl AUCKPETHBIX BEIXOA0B TPAH3UCTOPHOrO TMNa:

1. Ha pucyHke nokasaHO pacrofioXeHne W HasHa4yeHWe MNacCUBHbIX TPAH3UCTOPHBLIX KIOYeW C OTKPbITbIM
KOMMeKTopoM 1 obwwmm ammTtTepom kaHanos DO1-DOS.

2. Nornyeckomy 0 COOTBETCTBYET Pa30MKHYTOE, a norn4eckon 1 - 3amMKHyTOe COCTOsIHUE KItoya.

3. Hencnonb3yemble knemMMbl padbema He NogknoYaTh.

4. Ina nuTaHua OWCKPEeTHbIX Harpy3ok TpebyeTcs BHellHee HecTabunusmpoBaHHoe HanpsbkeHve (20-28) B
MOCTOSIHHOTO TOKa.

MpumeyvaHwue!

Mpy NoakmMtoYeHNN MHOYKTUBHBIX Harpy3ok (pere, nyckatenu, KOHTakTopbl, CONeHouAbl M T.M.) K ANCKPETHbIM
TPaH3MCTOPHLIM BbIXO4aM KOHTpornnepa, Bo nsbexaHue BbIxoda U3 CTPOS BbIXOAHOMO TpaH3ncTopa u3-3a 6onbLIoro Toka
caMOWMHAYKUMK, napannenbHo Harpy3ke (06MoTke pene) HeobxoaMMmo ycTaHaenueaTtb Gnokupyowmn guod VD — cwm.
cxemy nogknioverus 8.4. BHelwHui gmon ycTaHaBnuBaTb Ha KaxAoOM KaHame, K KOTOPOMY NOAKMYEeHa WMHAOYKTUBHAs
Harpya3ka.

Tun yctaHaBnmBaemoro avofda - KO209, KO258, 1N4004...1N4007 (wnvn aHamnoruyHbin), paccuynMTaHHbIA Ha
obpaTHoe HanpsixeHne 100B u npsimoint Tok 0,5A.

8.3.5 NogkntoueHne nHtepdcpenca

Bce oTBeTBUTENM MpuemMo-nepeaaTyMKoB, NMPUCOEAMHEHHbIE K odHOW obLien nepefatowien NUHUA, OOIMKHbI
COrnacoBblBaTbCS TONBbKO B ABYX KPanNHWX Toukax. [inmHa oTBeTBneHun Lo AomkHa BbITb Kak MOXHO MEHbLLEN.

HeobxoamMmocTb 3KpaHMpOBaHWs kabenen, No KOTOpbIM nepedaeTca WHOpPMauUWs, 3aBUCUT OT ONWHbLI
KabenbHbIX CBA3elr U OT YPOBHSA MOMEX B 30He Npoknaaku kabens.

lMpumeHeHWe 3KpaHWPOBAHHOW BUTOW MNapbl B MPOMBILLMEHHbIX YCMOBUAX SBNSETCH NPeanoyYTUTENbHbIM,
MOCKOSbKY 3TO obecrneynBaeT Nony4yeHe BbICOKOrO COOTHOLLIEHNS CUrHan/lwym v 3awuTty oT CUH(a3HOM NoOMeEXM.

K komnbloTepy MoxeT 6bITb NogknoveHo Ao 31 KHTponnepa Ha O4HOM CerMeHTe CeTu.

O6was anvHa kabenbHOM NMHUK CBA3WM O4HOIO CErMeHTa CeTu He AokHa npeBbiwaTtb 1200M.

B kayecTBe kabenbHOW NMHUM CBA3M MPEANOYTUTENBHO NCMOMb30BaTb 3KPaHMPOBAHHYIO BUTYIO Napy.

[nnHa oTBETBMNEHWI OT NMUHUN CBA3N Lo AOMKHa OblTb Kak MOXHO MEHbLUEN.

K nHTepdencHbIM BXOAaM KOHTPOMMEPOB, PACMOMOXEHHbIM B KpaWHWX TOYKax COEAMHWUTENbHON NMHWUM
Heo6XoAMMO MOAKMIOYNTL ABa TEPMUHANbLHBLIM pe3ncTopa conpotmeneHnem 120 Om.

MopknioyeHne TepMUMHaNbLHUX PE3NCTOPOB B KOHTPONepax Moka3aHo Ha puCcyHke 8.6

MopknioyeHne TepMuHanbHbLIX PE3NCTOPOB B Grnoke npeobpasoBaHusa nHTepdencos BrNN-485 npueegeHo B
«Bbnok npeobpasosaHusa nHTepdencos blriA-485.PykoBoacTBo no akcnnyatauumy.

A

MWK-52H

Kacens nuHuy cbasu
(3xparupobarras bumas naoa)

XP7
[Todk/mo4eHLe mepMuHamara
-\ 19 RGND — /
W 20 | TXB- 711 [Jpueronepedamuk
\ T 2 TXAF [ RS—485
5 Toodm
o
BeicokoomHas 3emns 100 Om
GND

A - KOHTpONnep ManokaHanbHbI MHOFOMYHKUMOHAaNbHLIA MukponpoueccopHbin MNK-52H MPMK.421457.009;
XP7 — coegnHutens 232-209/026-000.

PucyHok 8.6 — Cxema rnodkntoyeHusi uHmepgbelica

8.4 BHewHue noaknoyeHna moaynen pacwupermsa MP-51H
8.4.1 NoaknroyeHne BHeLWHUX Lenen moaynen pacwmpeHus MP-51H-11

Mopynb pacwmpeHnsa nmeeT 16 ANCKPETHLIX BXOAOB W OAMH aHarnoroBbln BbIXod, TO ecTb koHTponnep MUK-52H
C AaHHbIM MoayrneMm pacwmpeHns bygeT umetb 19 guckpeTHbIx BxogoB (3 6as3oBbix + 16 Ha mMopgyne pacluvMpeHwust).

Kaxxgbi OMCKPETHbI BXOA ranbBaHWYeCKW W30MMpOBaH OT APYrMX AWCKPETHbIX BXOAOB W APYrux Lenen
KOHTpornnepa.
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K koxTponnepy MUK-52H

lxsa

AR MIKPOA

I NN NE NN .

[uckpetHbie exoast DI4-DI7

G4= G5= Gé= G7=

XP2 XP5 XP6
. EEEEEEEEE
s 41 4 4 4 4 i
xs2 d | FUTUTUT UL
220V | e = e R d |
i ‘ 113+D114 -DI14+DI18 DI
RH
flarane =220V wanorosi : G;z- G;S‘ G;A— G;S'
SR AQ2 / 1830V 1830V 18.30V  18.30V
XP4 [OuckpetHele Bxogel DI12-DI15
=24v |

T

Mutanue =24V

RH
-

AHanorosbin
Bbixon AO2

G8= G9=

[LuckperHbie sxoawbt DIS-DI11

Gii=
18.30V

G10=
18.30V

XP9

PERPEEPEEE

alagliglualaglialaglalagls
Addaaada )
Gp

G17= G18=
18..30V 18..30V

[OwvckpeTHble Bxoasl DI16-DI19

G16=
18..30V

PucyHok 8.7 - Cxema no0kntoyeHuUs cugHanoe modyrnsi pacwupeHuss MP-51H-11, eHewHut sud

anIMe‘IaHVIe. MonoxeHne nepemMbideK Ha Moayne paclumpeHua ona HaCTpOVIKM aHanoroesoro Bbixoga — CM.

Tabn. 8.4.1 n puc. 8.8.
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N s o o
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PucyHok 8.8 - Cxema pacrionoxeHusi 35IeMeHmo8 Ha Mooyrie pacliupeHus

Tabnuya 8.4.1 — [NonoxeHue nepembiyku J1 Ha MoOyrie pactuupeHusi O HaCmpPOUKU aHan0208020 8b1x00a

D,uanasoH BbIXOOHOrNo CUrHana MonoxeHune nepemMbiyek Ha moayne pacwnpeHus
0-5mA [2-4], [7-8]
0—20 mA; 4 — 20 mA [2-4], [5-6]
0-108B [1-2], [3-4]
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8.4.2 NMoagkntoyeHne BHELWHUX Lenen moaynen pacwuupeHna MP-51H-13

Mopynb paclumpeHus umeeT 8 ANCKPETHBIX BXOAOB, 8 AUCKPETHBIX BbIXOA4O0B U OAMH aHamnoroBbIi BbIXOA, TO €CTb
koHTpornnep MANK-52H ¢ aaHHbIM Mogynem paclumpeHuns byaeT nmeTb 11 guckpeTHbix BxodoB (3 6a3oBbix + 8 Ha Mogyne
pacwupenust) 13 guckpeTHbix BbixogoB (5 6asoBbix + 8 Ha Mogyne pacluvpeHus) M 2 aHanoroBbIX Bblxoda
COOTBETCTBEHHO. KaXabli AUCKPETHBIN BXOA ranbBaHWYECKN U30NMPOBAH OT APYrMX AUCKPETHLIX BXOAOB U APYrUX Lenewn

KOHTponnepa.

IvckpetHele Bxoas! DI4-DI7 Nuckpethsie exoasl DI8-DI11
G4= G5= G6= G7= G8= G9= G10= G11=

VYN VI VE U VY
AR .
b Jos s o [ - B |
R W W W

PP
sdeleldeld

-

K xonTponnepy MAK-52H

‘,xsa

e wen
ANRRRNNNNNNNN  NNNNNRRNNNNNE

pERRERERr BEPREEREEP

| | PP P PP I S Y

XS2

e EECECCECERMEERESELER
l%‘l i
Mutakue ~220V a2 - orosbi DO6  DO7  DO8  DOS DO10  DO11 D012  DO13
8bixon AO2 J [AvckperHbie Bbixoasl DO6-DOY [AuckpetHble Bbixoasl DO10-DO13

=24V |

Muranue =24V RH I

AHANOroBbIi
Bbixon AO2

PucyHok 8.9 - Cxema rnodknrodeHus cuzHanos modyns pacwupeHusi MP-51H-13, eHewHut eud

MpumeyaHue. MNMonoxeHne nepemMbldek Ha MoOAyNe paclUMpeHust ANt HACTPOMKM aHaroroBOro BbIXoda — CM.
Tabn. 8.4.1 n puc. 8.8 (cTp. 60).

8.4.3 MoakniovyeHne BHeWHUX Lenen mogynen pacwmperdna MP-51H-15

Mopaynb pacwupeHns umeet 16 ANCKPETHbIX BbIXOAOB M OAMH aHanoroBblf BbIXOA, TO eCTb KoHTponnep MUK-
52H ¢ paHHbIM Moaynem paclmpeHus bygeT uMeTb 21 AUCKPEeTHbIX BbIXoAoB (5 6a30BbIX + 16 HA Moayne paclumMpeHnst)
W 2 aHarnoroBbIX BbIXO4a COOTBETCTBEHHO. Kaxabli  OUCKPETHbIM  BXOA, ranbBaHWYECKM W30NMpPOBaH OT  ApYyrux
[OVCKPETHbIX BXOOOB W ApYruX Liene KoOHTpornepa.
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DuckpetHsle Boixogsl DOB-DOI DuckpetHbie Boixogsl DO10-DO13
DO6 DO7 D08 D09 DO10 DO DO12  DO13
ey i = { ) Py e = e
K koutponnepy MUK-52H
I XS3
XP3

| O 10
CNRRRNNNNNNNE  NNNNNRRNNNNNN

4R MIKPOA

e WAL RRRRRRRRRRRNN INNNNNNNNNRNN

XP2 XP5 XP6 XP9

o Y uummmmmuu
| oerpfooierood 1
| ey
i —— M A —_— e N
Nurane =220V 5 2 oo ! DO14 DOI5 DO16  DO17 DO18 DO19 D020  DO21
Bbixoa AO2 i [uckpetHbie Bbixoas DO14-DO17 [uckpetHule Bbixoasl DO18-DO21

=24V |

Muranue =24V RH

Auanoro;zul‘n
Bbixon AO2

PucyHok 8.10 - Cxema rnodkiodeHue cuzHanos Mooyns pacwupeHusi MP-51H-15, eHewHuli sud

MpumeyaHue. MNMonoxeHne nepemMblyek Ha MoAyNe paclUMpeHust ANt HACTPOMKWM aHaroroBOro BbIXoda — CM.
Tabn. 8.4.1 n puc. 8.8 (cTp. 60).

8.4.4 NMoakntoyeHmne BHELWHUX Lenen moaynen pacwmpenHna MP-51H-16

Mogaynb paclumpeHns nmeet 16 ANCKPETHBIX BXOAOB M 3 aHAnoroBbiX BbIX0Abl, TO €CTb KoHTponnep MAK-52H ¢
OaHHbIM MoAyrneM paclmpennst bygeT nmetb 19 auckpeTHbix BxodoB (3 6a3oBbix + 16 Ha moagyne pacluvpexus) u 4
aHarnoroBbIxX BbIX0OAA.

Kaxaplii OMCKpETHbIA BXOZ ranbBaHUYecku W30NMPOBaH OT [APYrUX [AMCKPETHbIX BXOAOB U ApYrux LUenen
KOHTponnepa.
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Ouckpertsie exoawl DI4-DI7

[OuckperHbie exoawt DIS-DI11

K xoutponnepy MUK-52H
-

’ Xs3

Gé= Gr= G8= G9= G10= G11=
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Ananorosbie sbixogel AO2-A04
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XP6 XP9

G14= G15= G16= G17= G18= G19=

18.30V  18.30V  18.30V 18.30v  18.30Vv  18.30V  18.30V
[OuckperHeie Bxogel DI12-DI15S

DOuckperrbie xoael DI16-DI19

PucyHok 8.11 - Cxema rnoOKmo4eHus cugHanoe Mooyrsi pacwupeHuss MP-51H-16, esHewHut ud

MpumeyaHus.

1. TMonoxeHne nepembidek J1,J2 n J3 Ha moayne paclwMpeHuin Ansi HacTPOMKWM aHanoroBblX BbIXOAOB

npmeeneHo B Tabnuue:

[nanasoH BbIXOAHOIO curHana [ono)eHne nepembldeK Ha MoayIe pacluMpeHUs
0- 5MA [2-4], [7-8]
0 - 20 mA;
4-20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

2. CmelLeHne BbiIxoHoOro curHana 4-20MA ycTaHaBnuBaeTCcs NporpaMmmHoO.

3. HEI/ICI'IOJ'Ib3y6MbIe KneMmbl He NoaKnk4aTb.

8.4.5 MoakniovyeHne BHeWHUX Lenen mogynen pacwmpeHusa MP-51H-17

Mopynb paclumpeHns umeeT 8 OUCKPETHBIX BXOAO0B, 8 AWCKPETHBLIX BbIXOAOB M 3 aHanoroBbiX BbIXO4bl, TO €CTb
koHTpornnep MANK-52H ¢ aaHHbIM Mogynem pacwmpeHus byaet nmetb 11 anckpeTHbix BxoaoB (3 6a3oBbIx + 8 Ha moayne
pacwwupeHns) 13 auckpeTHbix BbixogoB (5 6asoBbix + 8 Ha Moayne pacwupeHus) M 4 aHanoroBbiX BbIXOAa
COOTBETCTBEHHO. Kaxablil AUCKPETHbINA BXOA raribBaHUYECKU U30MMPOBaH OT APYrMX OUCKPETHbLIX BXOAOB U APYruX Lenewn

KOHTpOnnepa.

PEPEEEEER

PP PP PP
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[uckpetHbie Bxoawl DI4-DI7 [OuckpetHole Bxoasl DI8-DIT1
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PucyHok 8.12 - Cxema rnodkmnodeHusi cugHanos mooyns pacwupeHus MP-51H-17, eHewHut eud

MpumeyaHus.

1. pwv NOAKNIOYEHUN MHOYKTUBHBIX Harpy3ok (pene, nyckatenu, KOHTaKTopbl, CONeHoMabl U T.M.) K AUCKPETHLIM
TPaH3NCTOPHBIM BbIXOA4AM KOHTpoOnnepa, BO usbexaHue BbIXoAa U3 CTPOS BbIXOAHOTO TpaH3ucTopa u3-za 6onbLlioro
TOKa CaMOWHAYKUMMK, NapannenbHo Harpy3ke (0bmoTke pene) Heobxoaumo ycTaHaenuvBaTtb Gnokvpytowmi anoa VD —
CM. cxeMmy nogkntodeHus. Tun yctaHaesnueaemoro auoga KO209, KO258, 1N4004...1N4007 wnu aHanornyHbin,
paccymTaHHbIN Ha ob6paTHoe HanpsixeHue 100B, npsmoii Tok 0,5A.

2. MNonoxeHve nepembivek J1,J2 1 J3 Ha mopyne paclwimpeHu Ans HacTPOWKM aHaroroBbiX BbIXOAO0B
npuBeaeHo B Tabnuue:

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

3. CmeLleHue BbIxogHOro curHana 4-20MA yctaHaBnuBaeTcsi TporpaMmmHo.
4. Heucnonb3yemble KnemMmbl He NoAKNoYaTh.

8.4.6 NMogknoyeHmne BHEWHUX Lenen moaynen pacwupenHna MP-51H-18

Mopynb pacwmpenust umeeT 16 AUCKPETHBIX BbIXOA0B 1 3 aHanoroBbIX BbIxoAbl, TO ecTb koHTponnep MUK-52H c
[aHHbIM MoAyneM pacluvpeHnst 6yget umetb 21 gUCKpeTHbIX Bbixodos (5 6asoBbix + 16 Ha Mogyne pacwuvpenus) u 4
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aHanoroBbIX BbIXO4a COOTBETCTBEHHO. KaXabli AMCKPETHbIM BXOA rarnbBaHWYeCKU M30NMpOBaH OT APYrMX AWMCKPETHbIX
BXOZOB W APYrnx Lenen KoHTponnepa.
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PucyHrok 8.13 - Cxema r1odkroyeHusi cugHanos Mooyns pacwupeHus MP-51H-18, eHewHut eud

MpumeyaHus.

1. Mpy NOAKNIOYEHUN UHAYKTUBHBIX HArpy3oK (perne, NyckaTenu, KOHTAaKTOPbl, CONIeHOMAbI U T.N.) K AUCKPETHbLIM
TPaH3UCTOPHbLIM BbIXOZAM KOHTpOmnnepa, Bo m3GexaHue BbiXxoda M3 CTPOS BbIXOOHOTO TpaH3ucTopa u3-3a 60onbluoro

TOKa camMouHAyKUMKM, napannensHo Harpyske (06MoTke pene) Heobxoaumo yctaHaenueaTtb 6rnokupytowmii avos VD —
CM. cxemy nogkniodeHus. Tun yctaHaBnuBaemoro auwoga KO209, KO258

, , 1N4004...1N4007 wnu aHanorn4Hbin,
paccunTaHHbIN Ha obpaTHoe HanpsikeHne 100B, npsimon Tok 0,5A
2. TMonoxeHne nepembliek J1,J2 n J3 Ha mMoayne pacwMpeHuin Ans HacTPOWKM aHanoroBbiX BbIXOAOB
npvBegeHo B Tabnuvue:
[nanasoH BbIXOAHOIO curHana MonoxeHne nepemblYek HA MOAYNe paclUMpeHns
0- 5mMA [2-4], [7-8]
0-20 MA;
4 -20 mMA [2-4], [5-6]
0-10B [1-2], [3-4]
3. CmeeHune BbixogHoro curHana 4-20MA yctaHaBnvMBaeTCsa NporpaMMHo.

4. Heucnornb3yemble KneMMmbl He NOAKIHYaTh.
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8.4.7 MoakntoyeHMe BHELWHUX Lenen moayna pacwupenua MP-51H-30

Mopynb pacwwupenns MP-51H-30 nmeeT 32 guckpeTHbIX Bxoda, TO ecTb koHTpornep MWUK-52H ¢ gaHHbIm
MoAynem paclumpennsi bynet umeTb 35 AMCKpeTHbIX BxoAoB (3 6a30BbIx + 32 Ha Moayne pacluMpeHust).

Kaxabll OUCKPETHBIN BXOA ranbBaHWYEeCKM M30MMpoBaH OT APYrMX OUCKPETHbIX BXOAOB W Opyrux uenen
KOHTponnepa.

DuckpetHbie exoasl DI4-DI11 DOvckperusie exogst DI12-DI19
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PucyHok 8.14 - Cxema sHewHuUx coeduHeHul Modyns pacwupeHus MP-51H-30, eHewHul sud
8.4.8 MoakniovyeHne BHeLWHUX uenen moayna pacwmpenHna MP-51H-31

Mopynb pacwmnpenns nmeet 24 AUCKPETHLIX BXOAOB, 8 ANCKPETHbIX BbIXOAOB, TO €CTb KoHTponnep MUK-52H ¢
OaHHbIM MopyneM paclumpeHus byaeT nmeTb 27 AUCKPeTHbIX BXoAoB (3 6a3oBbix + 24 Ha moayne pacumpenus) n 13
ONCKpeTHbIX BbIxodoB (5 6a30BbIxX + 8 Ha Moayne paclumMpeHust)

Kaxgbln ANCKPETHBIN BXOA ranbBaHWYECKN W30NMpoBaH OT APYrMX OUCKPETHbIX BXOAOB W Apyrux uenewn
KOHTpornnepa.
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Auckpetrsie Bxoap DI4-DI11 AvckpetHbie Bxoas DI12-DI19
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PucyHrok 8.15 - Cxema eHewHux coeduHeHul modyns pacwupeHuss MP-51H-31, eHewHut eud
8.4.9 MNopgknioyeHne BHELWHUX Lener moaynsa pacwmpenusa MP-51H-32

Mogaynb paclwumpeHms nmeeT 16 OUCKPETHBIX BXOAOB, 16 AMCKPETHbIX BbIXOAOB, TO eCTb KoHTponnep MUK-52H ¢

OaHHbIM MoAynem pacwmpeHus bygeT umeTb 19 anckpeTHbix BxogoB (3 6a3oBbix + 16 Ha moayne pacwmpenus) mn 21
OUCKPETHbIX BbIxodoB (5 6a3oBbix + 16 Ha Moayne pacluMpeHnst)

Kaxabld OUCKPETHBIA BXOA, ranbBaHWYECKM W30NMMPOBaH OT APYrMX AMCKPETHbIX BXOAOB W ApYruxX Lenem
KOHTponnepa.
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K xontponnepy MWK-52H

]

~220V

=24V

X4
ffnnnnpnnnnna

O PWR

AAMIKPOA

,MJ{Jjjjlllllll

AR
S
ST

IIIIILNL

Ru6 Ru7 Ru8 RHI Ru10 Ruil Rui2Z Rui3

Duckpethole exoael DI4-DI11

[vckpetHble Bxoasl DI12-DI19

))))))))Lw)/))))))hw

Ty

iy

X5
 RERRUREREREN

++

:,._Ll.ll_ll.)!il_l_uﬁl_l._,.. _,,,uuuxl;lmmﬂ

+

Ru6 RW7 Ru8 RO R0 Rui1 RM12 Ru13
[uckpetbie Bhixoas DO6-DO13 (T)

RH14 Ru15 Ru16 Rui7 Ru18 Ru19 Ru20 Ru21
[uckpetHule abixoas DO14-DO21 (T)

SEEpEEpEpEp

alululuadunluglugbnluals

IPEEFEEERE]
FUTUTUTUTUTLTUTLTLA

i Peneittbie

o ool

slfffpcfofofbofofoed

00988001

Auckpethbie sbixoasl DO6-DO13 (P)

Ru14 Ru15 Ru16 Ru17 Ru18 Ru19 Ru20 Ru21
[vckperHbie Bbixoas DO14-DO21 (P)

PucyHok 8.16 - Cxema eHewHuUx coeduHeHul mModyns pacwupeHuss MP-51H-32, eHewHut eud

8.4.10 NMogkntoyeHmne BHELIHUX Lienen moaynsa pacwupenHna MP-51H-33

FEFREPERP
 hobbibded
90000015

! TpaHauc-
TOpHbIE
BbIX0AbI

! BbIXOAL!

Mogaynb paclumpeHns nmeeT 8 OAUCKPETHBIX BXOAOB, 24 ANCKPETHBLIX BbIXOAOB , TO eCTb KoHTponnep MUK-52H ¢
OaHHbIM MOAyrneM paclwuvpeHns bygeT nmeTtb 11 AnCKpeTHbIX BXxodoB (3 Ga3oBbix + 8 Ha moayne pacwwmpeHus) n 29
OMNCKPETHbIX BbIX0A0B (5 6a30BbIx + 24 Ha MoAyne pacLuMpeHust)
Kaxabll ONCKPETHBIN BXOA4 ranbBaHWYECKM M30MMpPOBaH OT ApPYrMX OUCKPETHbIX BXOAOB W Opyrux uenewn
KOHTponnepa.
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PucyHok 8.17 - Cxema 8HewHuUx coeOuHeHul Molyrisi pacwupeHuss MP-51H-33, eHewHutl eud

8.4.11 MopgknYyeHne BHELWHUX Lenen moayna pacwmpeHus MP-51H-34

Mopynb pacwmpeHus umeet 32 AUCKPETHbIX BbIXOAOB, TO ecTb kKoHTponnep MWUK-52H ¢ pgaHHbIM Mopynem

paclmpeHus 6ynet umeTb 37 AUCKPETHbIX BbIXOA0B (5 6a30Bbix + 32 Ha Moayrne pacluMpeHust)

Kaaplii OMCKPETHbI BXOA rarnbBaHWUYecK/ W30MMpoBaH OT [APYrUX [OMCKPETHbIX BXOAOB W APYrMX Lenew
KOHTpOnnepa.

: TpaHauc-
: TOpHblE
BbIXOAbI
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PucyHok 8.21 - Cxema eHewHux coeduHeHul mModyns pacwupeHus MP-51H-34, eHewHut eud

9 NoarotoBKa K paboTe. NMopsaaok padoTbl
9.1 O6wume ykazaHus

KoHutponnep MMWK-52H nocTtaBnsetca noTpebuTenio B COOTBETCTBMM C [AOKyMeHTauuewh 3akasa,
pa3pabaTbiBaeMOi 3aKa3umkoM, NO3TOMY nepes BBOAOM B 3KCMNIyaTaLmio Heo6XoaAMMO NPOBEPUTL €70 KOMMIEKTHOCTb.
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Mpy onucaHnM nopsigka BKYEHMS nNpeanoriaraeTcsi, YTo Bce OfOoKM YCTAHOBMEHbl M 3aKpenneHbl Ha
COOTBETCTBYHOLLMX CTEHAAX, @ TAKKEe BbIMNOSHEH SMEKTPUYECKMIA MOHTaX BCEX BHELLUHUX COEAMHEHUA B COOTBETCTBUM C
UMEILLIMMCS NPOEKTOM W AaHHBbIM PYKOBOACTBOM MO SKCNIyaTaumm.

Mepen BknoyeHveM crniegyet ybeautbes, 4Tto koHTpornep MWK-52H, ero mogmdukauma u ocTanbHble
napamMmeTpbl COOTBETCTBYIOT NPOEKTY.

MoaroToBka k pa6oTe 3akniovaeTcs B BLINOSIHEHUU cleaylolmX npoueayp:

- MepBoe BKIOYEHME KOHTPONNepa.

- MporpamMmmMupoBaHue KoHTponepa.

- KanmbpoBka, KOHTPOIb 1 TECTUPOBaHUE BXOAOB-BbIXOAO0B.
- BkrtoueHmne KoHTpornnepa B yNpaensioLLyo CeTb.

HekoTopble npoueaypbl (NepBoe BKMOYeHWe, kannbpoBka, KOHTPOrb N TECTUPOBaHWE BXOL4OB-BbIXOA0B) MOXHO
BbIMNOMHWUTL NPW NOMOLLM NULEBON NaHenu koHTpornnepa. MNopsaok BbIMOMHEHUS 3TUX Npouedyp OnMcaH B HACTOSALLEM
OOKyMeHTe.

9.2 lNepBoe BKMOYEHNE KOHTponnepa

9.2.1 MMogkniounTb NUTaloLlee HanpsikeHue K pasbeMy npuGopa M MOAynio paclumpeHust (ecnu Takoiw
nMeeTcs), Kak yKa3aHO Ha cxeme NOAKIYEHHs.

9.2.2 3anporpammupoBaTtb koHTponnep. Npoueaypa nporpamMmMmupoBaHus npueefeHa B pasgene 5.2. Ecnu Ha
nuueBon naHenu He ceetTuTcs nHamkatop MNP (pexum nporpamMmMmpoBaHus, - M. puc. 5.1), To HaxaTb BMECTe KnaBuLLn
[U] MeHio + [NekH ] u BBecT naponb. [JOKeH 3acBeTUTbCs MHAMkaTop P, 4To o3HAYaeT nepexon B Pexum
nporpammupoBaHus. Ecnn Ha nuueBon naHenu yxe cBeTutca uHaukatop [P «nporpamMmmupoBaHve», TO AaHHYH
onepaumio He BbIMOMNHATb.

9.2.3 Haxatb knasuiy [Nekr 1], - Homepa ypoBHel nporpammuposanus Ha aucrnee «Ne» KAHAT momkHbl
yBenuumeathca oT 1 go 8 6es nponyckos. HaxaTts knasuiy [NekH 1] Homepa ypoBHel nporpaMMm1poBaHus Ha aucnnee
«Ne» KAHAI gomkHbl yMeHbLuaTbesa oT 8 o 1 6e3 nponyckos.

9.3 MporpammupoBaHue KOHTponnepa

9.3.1 Ha nuueBor naHenun ycTaHOBUTb PEXMM «NporpaMMupoBaHme». BeinonHnTte cneayowmne onepaumm (cm.
n. 5.2):

* MPOM3BECTN OYMUCTKY NPOrpaMMbl NoNb3oBaTeEnNs;

* YCTAHOBUTb KOA KOMMIIEKTHOCTW, PABHbI HOMEPY MoauMUKaLMN KOHTPONepa;

* NpoBepUTbL cocTaB BMONMOTEKM anropuTMOB UM y6eauTbCsi, YTO HOMep GUBNMoTekn COOTBETCTBYET MOAENU
KOHTpoOnsiepa, a HOMep BEPCUM COOTBETCTBYET YKa3aHHOW B JOKYMEHTALMKN Ha KOHTPOep.

9.3.2 Tlopsgok nporpammupoBaHusa. Ha nuueBOM nNaHenuM YCTaHOBUTbL PEXMM  «NporpaMMupoBaHue».
Mpoueaypbl NporpaMMMpoBaHUS BbINOMHUTL B CNeAyLEN NocneoBaTenbHOCTU:

* HacTpouTb HeobXOAMMOE KONMUYECTBO (PYHKLMOHANbHbIX GIOKOB, KOMMYECTBO KOHTYPOB perynvpoBaHus,
NporpamMMHbIX 3a4aTYMKOB U KONMYECTBO NOSb30BaTENBLCKMX NaHeNen nHanKauum 1 ynpasneHus (npoueaypa ypoBHs 1);

* YCTaHOBUTbL NapamMeTpbl PYHKUMOHaNbHbIX 6MOKOB (Npoueaypbl ypoBHew 2, 3, 4);

* YCTaHOBUTL (MpU HEOBXOAMMOCTM) CUCTEMHBIE NapameTpbl (Mpoueaypa ypoBHS 6);

* 3anucatb (Mpy HeO6XoaUMOCTUN) NporpamMmmy Nonb3oBaTensi, HACTPONKM N NapaMeTpbl B SHEPrOHE3aBUCUMYHO
namsaTb KOHTpoOrnnepa (npoueaypa yposHs 8).

9.3.3 YcraHoBuTb npouenypy «HacTpoika konudectBa 6nokoB» - ypoBeHb 1. BBectu HeobGxoavmoe
KONMM4ecTBO (pyHKLIMOHAmNbHbIX 6OKOB, KONMYECTBO KOHTYPOB PErynnpoBaHnsi, MporpaMMHbIX 3a4aTYMKOB U KONM4YecTBa
Nnonb30BaTeNbCKUX NaHenemn MHANKaUumM 1 ynpasneHus.

[Mocne BBoAa BbienepeyucreHHon WHdopMauMn B KOHTponnepe QopmMupyeTcs  WUCMOMHUTENbHbLIN
NporpamMMHbIA MOAYMb MPOrpaMmMbl MONb30BATENA BBEAEHHOW C NepeaHen naHenu.

9.3.4 YcTtaHoBuTb npoueaypy «lporpammunpoBaHve OyHKLMOHANbHbIX GITOKOB» - YPOBEHb 2.

Ha paHHOM ypoBHe nporpammupyeTca Homep (yHKUMOHanbHOro 6noka B nmporpamme Mofb3oBaTens, Tun
6noka (cormacHo 6ubnuoTteke yHKUMOHaNbHbLIX GnokoB), 6a30BLIN agpec napameTpoB M MoaudukaTop KonnyecTsa
BXOZOB W/Wnn napameTpoB.

Mo oyepeau, HaunHas ¢ nepeoro 6noka, BBECTU BCe Tpebyemble yHKLUMOHanNbHble 6noku (cm. n. 5.2).

Ecnn kakon-nubo 6nok mmeet mogudukaTop Takke BBECTUM M 3TOT napameTp. Ecnu kakue-nmbo 6Gnoku
TpebyeTcsa nponycTutb, B HUX BBeCTM 6nok ¢ kogom 00.

9.3.5 YcTaHoBWTbL npoueaypy «nporpaMMupoBaHne cBasen» (KoHdurypaums) — yposeHb 3. [nd Bcex BXoO0B
BCeX OnokoB, KOTOpble AOMKHbI ObiTb CBA3AHbI C BXOAamu Apyrnx GMOKOB MM Ha KOTOPbIX AOSMKHbI 3a4aBaTbes
KO3 hULMEHTBI, yCTaHOBUTb Tpebyemyto koHdurypaumio (cm. n. 5.2).

Homepa BxopoB M BbIXO4OB OOKOB YCTaHaBNMBAKOTCA WHAMBMAYyaNbHO AN KaXgoro 6noka ¢ KOHTpornem
KonmnyecTBa BXOA0B (U BbIXOAOB) COOTBETCTBYHOLLErO TUNa.
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B npouecce ycTaHOBKM KOHGMIypaumm npu Heo6xoanMOCTN BBECTU TakkKe UHBEPCUIO (TONBbKO ANSA CBSA3aHHbIX
BxoZoB). Mpu nporpammupoBaHnM CBSA3el, MOCRe BBOAA 3HAYEeHUS HOMepa Bbixoga Ha aucnnee BUIXIO, HaxaTtue
knasuww [3aBA.] ycTaHaBNMBaET UHBEPCUIO AaHHOWN CBA3W, YTO OTOOpaXKaeTCcsd CUMBOIIOM «-».

9.3.6 YcrtaHoBMTb npouedypy «HacTpoWka napameTpoB» - ypoBeHb 4. Ha gaHHOM ypoOBHe npov3BOAMUTCS
HacTporika napaMeTpoB PyHKUMOHanNbHbIX 6nokoB. [ns Bcex napameTpoB BcexX OMOKOB yCTaHOBUTb Heobxoaumblie u
COOTBETCTBYIOLLUME 3HAYeHUs (CM. n. 5.2).

Ha pgucnnee BWXIL ycTaHOBWUTbL 3HA4YeHMEe paspelleHuss M3MEHEHMS napamMeTpoB. YCTaHOBKa [AaHHOMO
3HayeHUs1 paspeluaeT Wnu 3anpeljaet Npou3BOAMTb W3MEHEHWE TOro WnM MHoro napameTtpa B pexume PABOTA.
CocTosiHue gaHHoro 3HaveHus: 000 — 3anpeLleHo U3MEeHSATb AaHHbIN napameTp B pexume PABOTA, 001 — paspelueHo
N3MEHSITb AaHHbIA napameTp B pexxume PABOTA.

9.3.7 [llepeBecTu KOHTponnep B pexum «paboTa» n yb6eamtbcs, YTO HET OWMOBOK M OTKa30B. YCTaHOBUTb
npoueaypy «CUCTEMHble napameTpbl» - ypoBeHb 6 (cM. n. 5.2). Onpegenutb pecypc cucTemMbl — CBODOAHYIO NamsaTb
nporpaMMm M AaHHbIX. [N BO3MOXHOCTM NOCNEAyLero pacluMpeHus anropuTMUYECKON CTPYKTYpbl KOHTponnepa
XenaTtenbHo, 4YToObI CyllecTBoBan onpefeneHHbii pe3epB. Ecnn numnt namsitm ucyepnaH, HEOOXOOUMO YMEHBLLUNTL
oGbem peluaemon 3agayn.

9.3.8 Oumuctka nporpammbl Monb3oBaTens. YCTaHOBUTL npouedypy «HacTtpoika konuyectsa 6Gnokoe» -
ypoBeHb 1. [Npu BBoAe 3HaveHns «0000» B BCex gucnnesx npomM3BOAUTCS OYMCTKa NporpamMmbl NonbL3oBaTens.

BrumaHue! laHHyo onepauuto Heo6xoAMMO BbINOMHUTL Nepes BBOAOM HOBOM NporpaMmbl.

9.4 KanubpoBKa, KOHTPONb U TECTUPOBaHUE BXOAOB-BbIXOAOB KOHTpoOsepa
9.4.1 KannbpoBKa aHanoroBbIx BXOO40OB

KannbpoBky aHanoroBbix BxogoB nposoauTb B pexume NMPOMPAMMUPOBAHWME Ha ypoBHe 5 (pexumbl 05,
06, 07).

B cooTtBeTcTBUM C Tabnuvuen n. 5.2.1.5 BbINONHUTL aBTOMaTUYeCKyto (pexum 05) nnu pyynyto (pexumsl 06, 07)
KanmbpoBKM BCEX aHANOroBbIX BXOJO0B.

BHavyane BbINONHATL KanMOPOBKY Hayana Likanbl M3MepeHusi, AN 4Yero Ha kanubpyembli aHaNoroBbIi BXOL
KOHTponnepa nogaTtb CUrHan, CooTBETCTBYHOLLMI Hayany Lkanbl AnanasoHa (Bbibupaetcs ¢ Tabnuubl 9.1).

3atemM BbINONHUTL KanMOPOBKY KOHLA LUKanbl U3MEPEHUd, ONA 4Yero Ha Kanubpyemblll aHanoroBbll BXOA
KOHTpOnsiepa OT 3TaNioHa WCTOYHMKA MM AaTyuka NOAaTb KOHTPONMPYEMbIN CUrHam, paBHbI BEPXHEMY 3HAYEHUIO
OuanasoHa (Belbupaetcsa ¢ Tabnuubl 9.1 AN KOHKPETHOMO TUNa AaTymka).

CoxpaHuTb 3Ha4YeHns KannMOpPOBOYHbIX KOHCTAHT B 3HEProHE3aBMCMMON NamsiTh (cM. pasgen 9.6).

TecTupoBaHue aHanoroBbix BXxogos nposoauTh B pexume NMPOTPAMMUPOBAHUE Ha yposHe 5 (pexwum 01).

Tabnuuya 9.1 - Tunbl damyukos u pekomeHAyemble npedersibi Kanubposku

Kopn Bxoaa Tun IpagMpoBouHas MpepencHble Ounana3oH uamMeHeHUusi
BXOAHOro XapaKTepucTuka “HAMLMPYeMble
MapameTp cvrHana u HCX 3Ha4YeHusA nNpu
2 nTYPE KanubpoBke npubopa
6noka AIN Hauan. KoHeuHoe
3Ha4yeHue 3HayeHue
0-5 MA o 0 MA 5 MA
0000 0-20 MA TNuHeiHas mnm%(z/é.{;r?cga’geﬁ%lx 0 mA 20 mA
4-20 A TEXHUYECKUX eauHULax 4 mA 20 mA
0-10B 0B 10B
0-5 MA KBagpatuyHas 0 MA 5 MA
0-20 MA (Bxoa kanubpyeTcs kak 0,0...100,0 % 0 MA 20 mA
0001 4-20 MA NVHEeWNHbIN, 3aTem WNW B YCTAHOBMEHHbIX 4 MA 20 mA
0-10B yCTaHaBnuBaeTcs TEXHUYECKUX eanHuLax 0B 10B
KBafpaTuyHas Lkana)

9.4.2 KannbpoBka aHanoroBoro Bbixoaa

KannbpoBky aHanoroBbix BbIxogoB npoeoamnTb B pexume NMPOTPAMMUPOBAHWE Ha ypoBHe 5 (pexumbl 08,
09).

Ona npoBedeHns kanMOpPOBKM K aHamoroBOMYy BbIXOAY criedyeT MOAKMIYUTE  MWUMNMaMnepmeTp unm
BONbTMETP.

B pexume NMPOMPAMMUPOBAHUE Haxumas knaeuiam [NekH 1] vnu [Nekw 4] BbiGpaTh yposeHb 5, HaxaTb
knaeuwy eeog [¢'] Bsia, Bbibpath pexum 08 (pydHas kanubpoBKa Havana LiKanbl aHanoroBoro Bbixoda) Knasuiamu
[A] 3Hau vnu [V] 3Hau, HaxaTtb knaeuwy Beog [¢'] BBig, BbiGpate pexum 08.01 (pyyHas kanubpoBka Havana
LLUKanbl NepBoro aHanorosoro BeixoAa) knasuwamu [A] 3Hau umm [V] 3Hau, HaxaTb knasuiy Beoa [¢'] Beig. B okHe
3AO0AHUE viHouuupyeTcs 3HauveHune koadpduumeHTa cmelleHue, %, Habniogas BbIXOLHOW aHamnoroBbIi CUrHam Mo
BHELLHeMY wuameputenbHomy npubopy, knasvwamu [A] 3Hau vnu [V] 3Hau ycTaHOBUTE HyneBOe 3HAYeHve
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aHanoroBoro Bbixoda, HaxaTb knasuwy eeof [¢)] Bsig, knaBuwamu [A] 3Hau vnu [V] 3Hau ycTaHOBUTE B OKHE
BbIXO[ 3HaueHne 000 unn 001, HaxaTb knasuwy Beog [¢] Bsig. BHelwHUin BUO MHOVMKATOPOB B PEXMME KanmbpoBKu
Hyns n3o6pakeH Ha pucyHke 9.1.

Kanubpoeka Hyna
LWKanbl aHaNoroBoro BLIXo4a Homep Bbixoga

Homep ypoBHSA

MIKPOA nporpamMmMuposaHna
MAPAMETP
NN
Ly rrd o
© 3HaveHns:
3HaveHune macwTabHoro SABLAHHA — _B“f"u — 000 - He coxpaHdATL KanubpoBKY
koedhbuyneHTa ’6’ L;’. "r’ I,_I' x .'I_i’ ’!_’r l’_r’ 2np 001 - coxpaHWTb KanNUBpPoBKY

Puc 9.1 BHewHuli 8ud uHOuKamopos rpu Kanubposke Hyssi aHarno208020 8bixo0a

B pexume NMPOTPAMMUPOBAHUE Haxumas knaeuium [NekH 1] unu [Neku ] BbiGpaTh ypoBeHb 5, HaxaTb
knasuwy Beog [¢)] BBiA, BbiGpate pexum 09 (pyyHasi kanubpoBka KOHLLA LuKarbl aHaroroBOro BbIXOAA) KraBulLamu
[A] 3Hau unu [V] 3Hau, HaxaTb knasuwy Beog [¢'] BBig, BbiGpaTth pexum 09.01 (pyyHas kanmbpoBka KoHLA LUKanbl
nepBoro aHanoroeoro Bbixoda) knasuwamu [A] 3Hau unu [V] 3Hau, HaxaTtb knaeuwy Beoj [¢] Beig. B okHe
3AOAHUE vHanumpyeTca 3HaveHne maclitabHoro koadduumeHTa, ea, Habnoaasa BbIXOAHOW aHarnoroBbl curHan no
BHELLUHEMY u3mepuTenbHoMy npubopy, knasuwamu [A] 3Hay wnm [V] 3Hau ycTaHOBWTE KOHEYHOE 3HaveHue
aHanoroBoro Bbixofda, HaxaTb knasuwy Beog [¢'] Bsia, knasuwamu [A] 3Hau vnu [V] 3Hay ycTaHoBWTE B OKHE
BbIXO[} sHaueHune 000 unn 001, HaxaTb knasuwy Beog [¢/] Beig. BHelwHUin BUL MHOMKATOPOB B peXMMe KarnvopoBKu
Hynsi n3o6pakeH Ha pucyHke 9.2.

RannopoBka KoHUE

WK&NkE! aHanomoBorD Belxona Homep Brixoga
Homep WpoBHA
MIKPOA MporpaMMKp 0B aHKA
MAPAMETP
BN =
I f__l, i __J O

. o © 3HAYeHWA:
HaJeHWe MacliTabHoro _j”a_";""_ - i 000 - He CoXpaHATE KanWbpoBky
et MUKeHTa 1T ,'_, ,'_, ,'_, fil.‘. 2"’ 001 - cOXpaHrTE KANMB PO EKY

Puc 9.2 BHewHul 8ud uHOUKamopos rpu KanubposKe KOHEYHO20 3HaYyeHUsl aHar0208020 8bixo0a

B cooTtBeTCcTBUM C MeTOAuKON N. 5.2.1.5 BbINONHWUTL KanMbpPOBKY BCEX aHaNOroBbIX BbIXOA0B.

YcTaHoBMTb Ha aHaroroBoM BbIXO4e KOHTpornepa (no munnuamnepmeTpy) 3HadeHue pasHoe 0% - 0 mA ans
ananasona 0-5 unu 0-20 MA 1 3HavyeHne 4 MA ans agnanasoHa 4-20 MA.

YCTaHOBWTbL Ha BbIxOo4e KOHTponnepa (no munnuamnepmeTpy) 3HadveHue pasHoe 100% - curHan 5 MA ans
ananasoHa 0-5 MA n 20 A onst ananasoHna 0-20; 4-20 mMA.

CoxpaHuTb 3HaYEHUs1 KanNMOPOBOYHBIX KOHCTAHT B SHEPrOHE3aBMCMMOM NaMATK.

9.4.3 TecTupoBaHMe AUCKPETHbIX BXOAOB

TecTnpoBaHue gUCKpeTHbIX BXOA0B npoBoauTb B pexume NPOTPAMMWPOBAHUE Ha yposHe 5 (pexum 03).

Ha guckpeTHOM BxOoAe KOHTponnepa oT MMmuTaTopa (3agatymka) curHanoB nogasaTb curHanbl, paBHble 0 B
(nornyeckun 0), u 24 B (norundeckas 1).

B cootBeTCcTBUM C MeTOAMKON M. 5.2.1.5 BLINONHUTL KOHTPOSb BCEX ANCKPETHLIX BXOA0B.

MopgaBas Ha KaXabli QUCKPETHBIN BXOA KOHTponnepa curHan cHavana 0B, a 3atem 24B y6eautbes, 4TO 3TUM
curHanam cooTBeTCTBYHOT 3HayeHns O m 1.

9.4.4 TecTupoBaHue aHanoroBbIX BbIXOAOB

TecTupoBaHue aHanoroBbix BbIXOAOB NpoBoanTb B pexume NPOTPAMMUPOBAHUE Ha ypoBHe 5 (pexum 02).

AHanoroBble BbIXOAbl TECTUPYIOTCS MPU TEX e UCXOAHbIX YCIOBUSAX, YTO U YCINOBUSA KannbpoBKN aHanoroBbixX
BbIXOJO0B.

B oTnnuve oT kanvbpoBKW, TECT aHanoroBbiX BbIXOAOB MO3BOMSET MPOBEPUTb PaboTOCNOCOBHOCTL kaHana
aHarnorosoro BbIxoa.

TecTnpoBaHMe NPOBOANTCS] B COOTBETCTBMU C METOAMKOW, U3NOXKEHHON B N. 5.2.1.5.

9.4.5 TecTupoBaHue AUCKPETHbIX BbIXOA0B

TecTnpoBaHMe OUCKPETHbIX BbIXOAOB NpoBoanTthb B pexunme NPOMTPAMMUPOBAHMUE Ha ypoBHe 5 (pexum 04).
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TecTnpoBaHWe NPOBOANTCS] B COOTBETCTBUMN C METOAMKOW, M3NOXEHHOM B n. 5.2.1.5.

YctaHoBuTb no aumcnneto 3ABOAHHA Ha kaxgom Bbixoge 3HadeHue koaddumumeHTa cHadana 0000, 3atem
0001. PaboTy AMCKPETHbIX BbLIXOOOB KOHTPONMPOBAaTb MO COCTOSHMIO [OUCKPETHbIX Harpy3oK, MNOAKMIOYEHHbIX K
KOHTponnepy.

9.5 Bkno4yeHne KOHTponnepa B NOKanbHYH ynpaBnawowyr ceTb

B nHdopmaumoHHyto ceTb koHTponnep MUK-52H cnepyeT BkntovaTh nocne npoBepkn paboTbl KOHTponnepa Ha
06bekTe B aBTOHOMHOM peXume.

dusnueckas opraHMsauusa cetTy npeacrtaBneHa B pasgene 3.2. Jlorndeckas opraHusaums ceTn npegctaBneHa B
pasgene 3.3.

Ons BknioyeHnss B cetb nepentn B pexum NMPOFPAMMUPOBAHWE v ycTaHOBUTbL PEXMM «CUCTEMHbIE
napameTpbi» CM. ypoBeHb 6, pexum 02. B cooTBeTCTBUM C NMPOEKTOM aBTOMaTu3auuu YCTaHOBWUTb CETEBOW agpec
KoHTponnepa. Heobxogumo cneauTb, YTOObI Yy KaXAOro KOHTPONSepa, BKIOYEHHOTO B [AaHHYK CeTb, Obin CBOW
HEMOBTOPSAIOLMINCA B APYrMX KOHTpONMepax ceTeBOW agpec. Takke B AaHHOM pexuvMe HeoOXOAMMO YCTaHOBUTb
CKOpOCTb ceTeBoro obmeHa 1 TaM-ayT kagpa 3anpoca.

9.6 CoxpaHeHuMe nporpaMmmbl NoNb30oBaTesNsl U HACTPOEK B 3HEProHe3aBUCUMON
namaTu

B npoueaype coxpaHeHus nporpammbl NOMb30BaTeENsi U HACTPOEK B 3HEPrOHE3aBMCUMOW NaMsiTU (B pexume
nNporpaMMMpOBaHus, ypoBeHb 8) NPOUCXOAUT COXpaHEHME:

* YCTaHOBMEHHOro KommyectBa YHKUMOHANbHbIX OMOKOB, KOMMYeCTBa KOHTYPOB  perynMpoBaHus
(perynsTopoB), Konu4yecTBa NporpaMMHbIX 3a4aTYMKOB, @ Takke KonmMyecTBa Monb30BaTeNbCKUX NaHenen nHaMkaumm un
ynpaBneHus,

* YCTaHOBIEHHbIX TUMOB PYHKLMOHAMbHbIX OITOKOB,

* 3aNporpaMMUPOBaHHBIX CBA3EN BXOO0B-BbIXOAOB (DYHKLMOHAMNbHbLIX 6OKOB,

* YCTaHOBIEHHbIX NapameTpoB (PYHKLIMOHANBbHbIX GITOKOB.

Mocne 3anvMcu WHgoOpMauMM B 3HEProHe3aBUCUMYID NaMsiTb (Ha YpoBHE 8) WU3MEHATbCS MOryT nullb
cnepytowme napameTpbl KOHTponnepa:

* onepaTuBHbIE NapamMeTpbl, U3MEHEHME KOTOPbIX NPeAYCMOTPEHO C MOMOLLBIO NMULEBOWN NaHenu KoOHTponnepa
- pexumbl paboTbl perynaTtopos, pexvMbl paboTbl NPOrpaMMHbIX 3a4aTyMKOB, 3HAYeHMe 3agaHHOW TOYKM perynsaTopa,
3HayeHne aHarnoroBoro BbLIXOAHOrO BO3AENCTBUSA perynsatopa B Py4HOM pexume;

* napamMeTpbl PYHKLMOHANbHbLIX 6I0KOB, U3MEHEHNE KOTOPbIX pa3peLLeHo Ha YPOBHE 4;

* W3MEHEeHWe napameTpoB yHKUMOHamNbHbIX OnokoB no cetn (B pexume PABOTA n B pexume
MPOrPAMMUMPOBAHVE).

OcTtanbHble napameTpbl (CUCTEMHbIE, PyHKLMOHanNbHbIe 6510kK, KOHUrypaums, napameTpbl MYHKLUMOHANbHbIX
6r10KOB, U3MEHEHME KOTOPbIX HE paspeLleHo Ha YPOBHE 4) - NU3MEHATb HENb3s.

MoaTomy 3anncb MHOPMaLUMK B 3HEProOHE3aBUCUMYIO NaMATb (Ha ypoBHe 8) crnedyeT NpOBOAUTL NULLL MOCne
TLaTenbHOM OTNagKu CUCTEMbI YNPaBeHus.

10 TexHn4yeckoe obcnyxuBaHue

10.1. MNpw npaBunbHowW akcnnyaTaumu koHTponnep MUK-52H He TpebyeT noBcegHeBHOro 06CnyXMBaHus.

10.2. Mepunoan4HOCTL NPOUIAKTUHECKUX OCMOTPOB 1 PEMOHTOB KOHTponnepa MUK-52H yctaHaBnvBaeTcs B
3aBUCUMOCTU OT NPON3BOACTBEHHbLIX YCIIOBUI, HO HE pexe ABYX pas B rog.

10.3. Mpu anutenbHbiX nepepbiBax B paboTe pekoMeHAyeTcs oTkmodaTth koHTponnep MUK-52H ot cetn
3NEKTPONUTAHMS.

10.4. Bo Bpemsi NpodUNaKTUY4ECKMX OCMOTPOB: MPOBEPATb U YUCTUTL KabenbHble 4acTu coeauHEHUN
(BckpbiTMe koHTponnepa MUK-52H He pgonyckaeTcs); NpoBepsiTb MPOYHOCTb KPEnneHust 6rioka, MOHTaXHbIX XKIyTOB;
NPOBEPSATb COCTOSIHNE 3a3EMISIOLLMX MPOBOOHMKOB B MECTaX COEANHEHWUIA.

10.5. Ounctka npubopa: He ncnonb3ynte pactBopuTeny u nodobHble BellecTBa. [ns O4YMCTKM YCTPOWCTBA
nonb3ynTechb CINPTOM.

11 TpaHcnopTupoBaHMe U XxpaHeHue

11.1. TpaHcnopTupoBaHue koHTpornnepa MWK-52H ponyckaeTcs TOnbkO B yMakoBke MpeanpusaTus-
U3roToBUTENS U MOXET NPOM3BOANTLCH NM0ObIM BUAOM TpaHcnopTa.

11.2. MNpw nony4eHnn koHTponnepa MUK-52H y6eamTbca B NONHOM COXpaHHOCTH Tapbl.

11.3. Tocne TpaHcnopTMpoBaHusa koHTponnepa MWK-52H Heobxogumo BbigepxaTb B MOMELLEHUU C
HOpMarnbHbLIMU YCNOBUSIMU HE MEHee 6-TW YacoB, TOMbKO MOCNE 3TOro NPOU3BECTU PaCMaKoBKY.

11.4. MNpeaenbHbIA CPOK XPaHEHUS - OOUH FOA.
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11.5. Kontponnepbl MUK-52H gomkHbI XpaHUTLCSA B CyXOM OTansMBaeMoOM Y BEHTUIMPYEMOM NMOMELLIEHUN NP
Temnepartype okpyxatoLero Bo3gyxa ot -40°C go +70°C n otHocuTensHol BnaxHoctn ot 30 go 80% (6e3 koHaeHcauun
Bnaru). laHHble TpeboBaHNS ABNATCA PEKOMEHAYEMbBIMMU.

11.6. Bo3gyx B nomelleHMM He OOMKEH codepXaTb NbiMM WU MPUMECU arpeccuBHbIX MNapoB U rasos,
BbI3bIBaIOLLUX KOPPO3MIO (B YACTHOCTU: ra3oB, COAEPXKaLLNX CEPHUCTbIE COEAMHEHUS UNN aMMUaK).

11.7 B npouecce xpaHeHus unun akcnnyaTauumn He Knagute Tskenble npeameTsl Ha koHTponnep MUK-52H v He
noaBepravte ero HUKakoMy MexaHW4YecKoMy BO3LENCTBMIO, TaK Kak YCTPOMCTBO MOXeT AedopmMmpoBaTbCs U
NnoBpeauTbCA.

12 NapaHTUK nsrotoBuTens

12.1 TMpoussogntens rapaHTMpyeT cooTBeTcTBME npubopa TexHudyeckum ycrosusm TY Y 33.2-13647695-
013:2006. MNpn He cobniogeHnn noTpebutenem TpeboBaHW YCMOBWMI TPAHCMNOPTUPOBAHWS, XpaHEHWUsl, MOHTaxa,
Hanagku u aKcnnyatauuy, ykasaHHbIX B HACTOSALLEM PYKOBOACTBE, NOTpebuTenb NuLiaeTcs npasa Ha rapaHTuio.

12.2 MapaHTUAHBLIN CPOK 3KCNnyaTauum - 5 neT co AHA OTIPY3KM M3genus. MapaHTUAHBIM CPOK IKCnyaTaumm
W3[enuii, KOTopble MOCTaBMATCA Ha 3KCnopT - 18 MecsAueB co OHS MpOCNefoBaHWS WX Yepes3 rocyAapCTBEHHYH
rpaHuly YKpawvHsl.

12.3 o poroBopeHHOCTV € noTpebuTenem npeanpusTUe-u3roToBUTENb OCYLLECTBMSET MnocnerapaHTUHoe
TeXHM4Yeckoe OOCnyXMBaHWE, TEXHUYECKYID MOOOEPXKKY W TEXHUYecKMe KOHCynbTauuMm no BCEM BuAaM CBOeu

NpOAYKLMM.
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INuct perucrtpauum nameHeHUn

Homepa nuctoB (cTpaHuu) Bcero
U3m. NINCTOB B M3meHeHne B AOKYMeEHTe Moan. [ata
Usme- 3ame- Ho- | AOKymeHTe
HEeHHbIX HEeHHbIX BbIX

1,00 86 Ty | 16.11.2010
1.Job6aeneHo
ynpasneHve
nporpaMmMHbIMM

1.01 91 3afaruvkamit v Tiykawyk |53 15 2010
naHenamMu nHaukaumm P.O
2. NcnpaeneH Homep
pa3bema NOoAKIHYEeHUS
nutanus B MP.
[o6aBneHo onucanne
npu NoaKmMYeHnn TykaLlyk

1.02 91 MOZyIeil pacLLMpeHis VP oy 23.11.2011
MP-51-16, MP-51-17 n )
MP-51-18
MpuBeaeHo B Jlykawyk

1.03 92 cooTBetTcTBMe c TY P.O 06.12.2011
1. [lo6aBneHb! B
onucaHne meHo Bx, Bux,
Mpwm, Ow. Nykawyk

1.04 94 2. lo6aBneH npoTokon P.O 30.01.2013
nepegayn Modicon
Modbus

1.05 95  |Ho0aBneks oA Ty | 22102013
UcnpaeneHsl Conynsak | 27.01.2014

1.05 95 HETOYHOCTU B B.M
PUCYHKaX.

1.07 94 [obaBneHbl HOBblE Kanyctak | 18.10.2017

) MOAYNY pacLuMpeHnst B.M.

BHeceHbl n3amMeHeHus B

1.07 91 CBA3M C AOBABNEHUAM |30 10 B | 24.10.2017
HOBbIX MoAynen
paclumpenunsi
MameHeHa cTpykTypa Cnassk

1.08 76 [OKyMeHTa AA 18.01.2018






