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HaHHoe pykosodcmeo o aKcryamayuu sensgemcs ogpuyuanbHol OoKymeHmauyuel npednpusmusi
MWKPOII.

lMpodykyus npednpusmus MUKPOJT npedHasHayeHa Onsi aKcrlyamayuu KeanuguyuposaHHbIM repCoOHaIom,
MPUMEHSIUWUM coomeemcmeyowue rnpueMbl U MOJIbKO 8 UerisX, ONUCaHHbIX 8 HAaCMosweM pykogoocmee.

Konnekmue npednpusmuss MUKPOJ] ebipaxaem 60nbly0 npu3HamesnbHOCMb meM creyuanucmam,
Komopsle npunazarom bonbwue ycunus 0nsi nod0epKKU omedYecmeeHHo20 npou3sodcmea Ha Hadnexawiem yposHe,
3a mo, Ymo oHu ewe cbepearnu ceoro cuny dyxa, ymeHue, criocobHocmu u manaHm.
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HacTosiee pykoBOACTBO MO akcnnyaTauun (PJ) npedHasHayeHO AONs 03HAKOMIEHWUS noTpeGuTenen c
HasHayeHneM, MOAENsAMW, MPUHLUMMIOM [OEUCTBUSA, YCTPOMCTBOM, MOHTaXKOM, 3KcnnyaTauuen u oBCnyxvBaHWeM

1 BBepeHue

MuKponpoLeccopHbix KoHTponnepoB MUK-52 (B nanbHevwem koHTponnepos MAK-52).
P3 cocTouT 13 ABYX CaMOCTOATENbHBIX JOKYMEHTOB.

B nepsBom 13 Hux — «KoHTponnepsl mukponpoueccopHsle MUK-52 (MPMK.421457.008 P31)» — npusoaunTca

onucaHune cocTtaea, PYHKLMOHambHbIX BO3SMOXHOCTEN U MHCTPYKUMS NO 3KcnnyaTaummu koHTponnepos MUK-52.

Bo BTtopom — «KoHTponnepsl mwukponpoueccopHble MUK-51 (MPMK.421457.005 P32)» - onucbiBaeTcH
6ubnunoteka dyHKUMOHanNbHbLIX 6nokos koHTponnepos MWK-51, aHanorom no MYHKUMOHANbHOMY HAa3HAYEHUIO U

BO3MOXHOCTSIM KOTOPOro siBnsieTcs KoHTponnep MUK-52.

BHUMAHMUE !

Mepen ucnonb3oBaHUEM N34enus, Noxanyncra, 03HaKOMbTECH
C HaCTOSALWMM PYKOBOACTBOM MO 3KCnnyatauum koHTponnepos MUNK-51.

MpeHebpexeHne mepamu MNpegoCcTOPOXHOCTU WM NpaBunamu
3KcryaTaumMm MOXeT cTaTb NPUYMHON TPaBMUPOBaHMWS NepcoHana unm
noBpexaeHns obopyaosaHus!

B cBsisu ¢ noctosiHHOM paboTo MO COBEpLUEHCTBOBAHUIO
u3genusi, MOBbILWAKLIEA ero  HageXHOCTb M ynydwawowen
XapaKTepUCTUKM, B KOHCTPYKUUIO MoryT ObITb BHECEHbI
He3HauMTeNbHbIE U3BMEHEHMS], HE OTPaXXEHHbIE B HACTOSLLEM U3OAHUN.

COKpaLLIeHVIiI, NpuUHATbLIE B AAHHOM pykoBoACTBe

B HauMmeHOBaHuAX napameTpoB, Ha PUCYHKax, npun LMGPOBLIX 3HAYEHMAX M B TEKCTE WCMONb30BaHbI

cokpalleHusa n abbpesunaTtypsbl (CM. Tabnuvuy 1.1), o3Havarowme criegyroLlee:

Tabnvua 1.1 - CokpaieHus n abbpesmaTtypbl

Abbpesuarypa NMonHoe HanMeHOBaHue 3HaueHune
(cumBon)

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

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

T, t Time Bpemsi, nHTepBan BpeMeHu

Al Analogue Input AHanorosbIi BBOJ,

DI Discrete Input JncKpeTHbIN BBOA

AO Analogue Output AHanorosbIvi BbIBOA,

DO Discrete Output [VCKpeTHbIN BbIBOA




2 OGwue cBepeHus
2.1 Ha3HauyeHue 1 06LWAA XapaKTepucTUKa

MWK-52 — 37O KOMMakTHbIA ManoKaHasbHbIA MHOMOMYHKLMOHANbHbLIN MUKPOMPOLLECCOPHbLIA KOHTPOMNep,
npefHasHayeHHbI Ond  aBTOMaTUYECKOro PEeryrnvpoBaHWs U JIOTMYECKOro  YNpPaBfeHUst TEeXHOIOrM4Yeckummn
npoueccamn. OH npegHasHayeH pAns MPUMEHEHUS B 3NEeKTPOTEXHUYECKOW, SHEpPreTUHeCcKon, XMMUYECKOMN,
MeTannypruyeckomn, NULLEBOW, LLEMEHTHOW, CTEKONBHOW U APYrMX OTPacnsaxX NPOMbILLIEHHOCTH.

KoHTponnep MMWK-52 nosBonsieT BecTM nokanbHOe, KackagHoe, MporpaMmMHoOe, CynepBU3OpHOE,
MHOrOCBSI3HOE perynupoBaHue.

ApxuTekTypa KoOHTposnnepa obecneynBaeT BO3MOXHOCTb BPYYHYHO NN aBTOMAaTMYECKN BKMOYaTb, OTKMOYaTh,
nepeknoYaTb ¥ PEKOHMUIYPUPOBaTL KOHTYPbI PEryNMpoBaHns, NpUYeM BCce 3TW onepauun BbINOMHATCA 6e3yaapHo
HE3aBUCUMO OT CITOXXHOCTU CTPYKTYpbl ynpaBneHus. B coyetaHun ¢ o6paboTkon aHanoroBbiX CUrHanoB KOHTpPOMnep
MWK-52 nosBonseT BbINOMHATL Takke normyeckme npeobpasoBaHUs CUrHanoB W BbipabaTbiBaTb HE TONbKO
aHanoroBble WM WMMNYMNbCHbIE, HO W AUCKPETHble KOMaHAbl ynpasneHus. Jlormyeckune yHKUMOHaNbHbIE GNOku
(hOPMMPYIOT NOMMYECKYI0 NPOrpaMMy LIaroBoOro ynpasneHus ¢ 3agaHMeM KOHTPONbHOrO BPEMEHW Ha Kaxaom are. B
coyeTaHun C 06paboTKOM [OMCKPETHBIX CWUrHANOB KOHTPOSEP MO3BOMSET BbIMOMHATL Takke pasHoobpasHble
dyHKUMOHanNbHblE MNpeobpa3oBaHUsA aHanoroBblX CWUrHanoB W BbipabaTbiBaTb HE TOMbKO [AUCKPETHbIE, HO W
aHanoroBble ynpasnsoLmne curHansbil.

MWK-52 copgepxuT cpeactBa OnepaTMBHOIO YNpPaBMeHUs, PaCMOSiOKEHHble Ha nNUUEeBON naHenu
KOHTponnepa. OTW CpeAcTBa MO3BOMSAIT BPYYHYIO M3MEHSTb pexuMbl paboTbl, ycTaHaBnMBaTb 3adaHune, ynpasnsaTb
XOAOM BbINOSIHEHMS NPOrpaMMbl, BPYYHYH YNPaBNATb UCNOMHUTENBHLIMU YCTPONCTBAMU, KOHTPONMMPOBATL CUrHAIbI U
nhHanumpoBatb owwnbku. CTaHOapTHble aHanoroBble W AWCKPETHble AaTyMKM M UCMOMHUTENbHbIE YCTPOWCTBA
nogkntoyarTca K koHTponnepy MWK-52 ¢ nomolbio vHauBuAayanbHbiX kabenbHbIX CBA3el. BHyTpu koHTponnepa
curHanbl obpabaTtbiBaloTca B LMdpoBo dopme.

KoHTtponnepbl MNK-52 moryT 06beanHATLCS B oKanbHYO YNpaBnsaoLyo CeTb LNMHHOW KoHdurypauuu. [ns
Takoro OObeAMHEHUS HUKaKMX [OMONHUTENbHBIX YCTPOWCTB He Tpebyetcsa. Yepe3d ceTb KOHTponnepbl MOryT
ob6meHmBaTbCA MHpopMaLumeit B Lmdgposon dopme.

MporpammupoBaHMe KOHTpOsepa BbIMOMHAETCS C MOMOLUbIO KNaBuW NepegHen naHenu unu no
UHTepdericy ¢ NOMOLLbIO CreumanbHOro nporpaMMHoro obecnedeHus - BM3yanbHOro pepaktopa FBD-nporpamm
AlNb®A. TMNporpammHbii nakeT pepaktop FBD-nporpamm AJIb®A pacnpoctpaHsetca GecnnatHo. OH JoCTyneH Ha
Hallem caWTe B MHTEepHeTe.

Cunctema nporpamMMupOBaHusi peannsoBaHa B COOTBETCTBUM C TpeboBaHuAMU cTaHaapTa MexayHapoaHou
AnektpoTtexHudeckon Komucenm (MIK) IEC 1131-3 n npegHasHadeHa ons pa3paboTky MPUKNagHOro nporpammHoro
obecneveHnss cbopa AaHHbIX U YNPaBreHUss TEXHONOMMYECKUMM NPOLeCCaMm, BbIMOMHAEMbIMU Ha MPOrpamMmMupyembIx
KOHTpOsnepax.

B kavecTBe si3blka NpPOrpaMMMpPOBaHUSA B CUCTEME peanv3oBaH A3blK (PyHKLMOHaNbHbIX GI10KOBbIX AvarpaMm
Function Block Diagram (FBD), npegocTaBnsiowmin nonb3oBaTentd MexaHu3M OOBLEKTHOIO  BU3yarbHOro
NporpaMMMpoBaHMS.

Mpouecc nporpaMMMpoBaHUs CBOAMTCS K TOMY, UTO NMyTEM NOCNEA0BATENbHOMO HaXaThsl HECKONbKMX KNaBuLL
n3 Oubnuotekn, 3aWMTOM B MOCTOSIHHOM MaMATW, BbI3bIBATCA HYXHble (OYHKUMOHANbHbIE Onoku, 9Tu
(YHKUMOHanNbHbIe BrOKN 00BLEANHAITCA B CUCTEMY 3aflaHHOM KOH(UIypaumMm u B HAX yCTaHaBnNmMBaroTcs Tpebyemble
napameTpbl HACTPOWKN.

C nomMoLLbi0 BCTPOEHHOW 3HEProHE3aBUCMMOW MaMATU 3anporpaMmupoBaHHas MHGOpMaunst coxpaHsieTcs
NpU OTKNKOYEHUN NNTAaHUA.

KoHTponnep MWK-52 npencrtaBnser cobol KOMMMEKC TexHudeckux cpeacts. B ero coctaB Bxoaut
LEHTPanbHbIi MUKPOMPOLIECCOPHbIA BrnoK KOHTpomnmnepa W KNeMMHO-OroYHbIn coeguHuTenb. LleHTpanbHbin 6ok
npeobpa3dyeT aHanoroByld W AMCKPETHYK WHopmaumio B undposyo dopmy, BegeT o6paboTky LmdpoBoi
UHdOopMaLuum u BoipabaTbiBaeT ynpasnsoLlne BO34eNCTBUSA.



KoHTponnep MMK-52 370 - NnpOeKTHO-KOMMOHyeMoe u3genune, KOTopoe MOo3BOSSET MoNnb3oBaTento BbibpaTtb
HYXXHBIV KOMMIEKT mogynen pacwmpenns (YCO — ycTpoiicTBa CBs3N C OO bEKTOM) 1 KINEMMHO-6M04YHBIX coeauHuTenen
COrMMacHoO 4ucny W Budy BXOAHbIX W BbIXOAHbIX curHanos. Ero coctaBs u psia napameTpoB OnpeaensioTcs
notpebutenem n ykasbiBawoTca B 3akase. K ogHomy koHTponnepy MWK-52 nopkniovaetcss TOMbKO OAMH MOAYIb
paclmpeHus.

B koHTponnep MWUK-52 BCTpoeHbl pa3BuTblie CpeacTBa CaMOAMArHOCTUKK, CUTHanNu3aunum n naeHTudukaumm
HeucnpaBHOCTEN, B TOM 4YuCrie Npu OTKa3e annapaTtypbl, BbIXO4E CUrHanNoB 3a OMycTuMble rpaHuubl, cboe B O3Y,
HapyLueHn obmeHa no cetn u T.M.

2.2 OcHOBHble CBOMCTBA
B koHTponnepe MANK-52 npegycmoTpeHo:

 [lo 9 HesaBUCUMbIX KOHTYpPOB perynmpoBaHud, KaXXabll N3 KOTOPbIX MOXET ObITb NOKamnbHLIM WNN
KaCcKkagHbIM, C aHanorosbiM nin MMnynbCHbIM BbIXO40M, C PYyYHbIM, NPOrpaMMHbIM (B TOM Yucne MHOFOI'IpOI'paMMHbIM)
nnn cynepBuU3OpHbIM 3aaT4NKOM.

* bornee 80 Tmnos 3awwuTbix B M3Y dyHKUMOHaANbHLIX GIOKOB HENPEpLIBHOM WM AMCKpeTHOM obpaboTku
UHdopMauum, Bknoyas gyHkumMoHanbHble 6noku MU perynupoBaHus, dyHKUMOHanbHbIEe GNOKM MaTemaTu4eckumx,
AVHAMWYECKUX, HENMHEWHbIX, aHanoro-UCKPETHbIX U NorM4eckmx npeobpas3oBaHuii.

« [lo 98 ucnonbayemblx GrOKOB CO CBOGOAHBLIM MX 3anofiHeHMEM NoGbIMU PYHKLMOHAMNbHLIMU GriokaMu 13
GUGNMoTEKN U CBOGOAHLIM KOHMUIypUpoBaHWEM Mexay coboi U C BXoAaMW-BbIXO4AMM KOHTposnnepa. Py4yHas
yCTaHoBKa WU aBTOMOACTPOMKA NoGbIX CBOMCTB, NapaMeTpoB M kKo3(h(ULMEHTOB B NHOBbIX (YHKLMOHATbHbBIX Griokax.

* /I3aMeHeHne pexxMMoB yrnpaBrneHusl, BKITOYEHNE/OTKITIOUEHNE, NEPEKMOYEHME U PEKOHMUIypaunsa KOHTYpOB
perynupoBaHus nobon cTteneHn CrnoXHoCTu.

* OnepaTMBHoe ynpaBrieHne KOHTypaMu perynmpoBaHma C NOMOLUbIO KhaBuLl nuueBon naHenn, 2-X
YyeTblpexpaspsigHblX, M OQHOrMo TPexpaspsgHoro LM@pPOBbIX WHAWMKATOPOB U HaGOpa cBeToamnonoB, NO3BONAOLNMX
MEHATb PEeXUMbl, YCTaHaBNMBaTb 3agaHune, ynpaBnAaTb UCNONMHUTENIbHbIMU MEeXaHN3MaMUn, KOHTPONMMpOBaTb CUIrHanbI,
WHOMLUMPOBATb aBapuUiHble cutyauunn. Mpn nporpaMmHoOMm perynmposaHun cpencrtesa onepatuBHOINO ynpaBlieHUA
Nno3BONAKT BbI6VIpaTb Tpe6yemyro nporpamMmmMmy, nyckaTtb, OCTaHaBnuMBaTb, U CGpaCblBaTb nporpamMmmy, nepexoamntb K
cnepywouwiemMy y4acTky nporpamMmmbl, a Takke KOHTPOJIMpoBaThb XO4 BbINMONTHEHUA NporpamMmbl.

+ ObbeavHeHne [0 32 KOHTPONMEPOB B rOKanbHYK YNpaBnsioWyld ceTb, NpUyeM B 3Ty CeTb MOryT
BKINIOYATLCA TaKKe U OPYrMe MOAEnn KOHTPONepos.

* KoHTtponnepbel MWK-52 moryT komnnekroBaTbCcs MoAynem pacwupenust (cMm. nogpasgen 3.2 «3akas
koHTponnepa MUK-52»).

KonuuyecTBo BX0O0B-BbIX040B B 6a30BOM MOAENV KOHTponnepa:

- aHanorosble BXOAbl — 8 (YHNULMPOBaHHbIE);

- aHanorosble BbIxoabl — 1;

- AnckpeTHble BxoAbl — 3 (1 MMnynbCHbIN BXoA™);

- OUCKPETHbIE BbIXOAbI — 5.

Mopgenwu u kogpl Mogynew pacwmnpenns (YCO) - cm. pasgen 2.2.1:

- MP-51-01: 8 gMCKpEeTHbIX BXOLOB;

- MP-51-02: 4 guckpeTHbIX BXo4a, 4 ANCKPETHbIX BbIXOAA;

- MP-51-03: 8 oMCKpEeTHbIX BbIXOAOB;

- MP-51-04: 8 anckpeTHbIX BXOAOB, 1 aHANoroBbIv BbIXOA;

- MP-51-05: 4 gnckpeTHbIX BXxoaa, 4 OUCKPETHbIX BbixoAda, 1 aHanoroBbIv BbIXOA;

- MP-51-06: 8 anckpeTHbIX BbIXOAO0B, 1 aHanoroBbIN BbIXOA;

- MP-51-07: 3 aHanoroBbIX BbIXOAa;

- MP-51-11: 16 gUCKpeTHbIX BXO40B, 1 aHanoroBbI BbIXOS;

- MP-51-13: 8 gucKpeTHbIX BXOAO0B, 8 OUCKPETHbIX BbIXOA0B, 1 aHanoroBbI BbIXOA;

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

MpumevaHne.

* - 1 MMNyNbCHbIA BXO4 M3 4YMCla OUCKPETHbIX BXOAOB (MakCMManbHasi 4actoTa CrnefdoBaHus UMMYrb
coB 2kIL).



2.2.1 Ba3oBasi Mogernb KOHTporiepa u MOAYyNy pacluMpeHus

BasoBas mogenb koHTponnepa MUK-52 u mopynu pacwmpenns MP-51 mumetoT B cBoeM cocTtaBe Habop
aHanoroBbIX N ANCKPETHbLIX BXOO0B-BbIXOO0B, KOTOPbIe NpuBeAeHbl HWXe B Ta6nmuax.
Mpu 3aKka3e koHTponnepa MoXeT OblTb 3aKkasaH TOMNbKO OAWH MOAYMb pacLUMPEHUS.

Bxopa-Bbixopga 6aszoBon mogenu koHTponnepa MUK-52 (6e3 moayns paclumpeHus)

AHanoroBbin AnckpeTHbIN

Mopenb KOHTposnnepa Bxoa Boixoa Bxoa Bbixoa

MWK-52-00*-... 8 1 3 (1 MMNynNbCHbIN) 5

MpumeyaHwue.
* 6e3 Moaynsa pacLumpeHns

Bxopa-Bbixoga moaynein pacwupenuns YCO MP-51

Mopenb Koa mopenn AHanoroBbin AnckpeTHbIN
Moayns Moaynsi

pacmugeﬂuﬂ pacmugeﬂuﬂ Bxon Beixopn Bxon Bbixoa
MP-51-01 01 - - 8 -
MP-51-02 02 - - 4 4
MP-51-03 03 - - - 8
MP-51-04 04 - 1 8 -
MP-51-05 05 - 1 7 7]
MP-51-06 06 - 1 - 3
MP-51-07 07 - 3 - -
MP-51-11 11 - 1 16 -
MP-51-13 13 - 1 8
MP-51-15 15 - 1 - 16

MpumeyaHus.

1) «-» — Bx0p (BbIXOA) OTCYTCTBYET;
2) IMNYNbCHBIN BXOA 13 YMCra ANCKPETHbBIX BXOOOB.

CymMmMapHOe KONMYeCTBO BXOOOB-BbIXOA4OB KOHTponnepa MMUK-52 ¢ ycTaHOBMeHHbIM Mogynem
paclumpeHus

Mopenb Mopenb moayns AHanoroBbin [AvckpeTHbIN
KOHTponnepa paclumpeHus Bxopn Bbixon Bxop Bbixopn,
MUK-52-00* 8 1 3 5
MUWK-52-01 MP-51-01 8 1 11 5
MWK-52-02 MP-51-02 8 1 7 9
MWK-52-03 MP-51-03 8 1 3 13
MWK-52-04 MP-51-04 8 2 11 5
MUK-52-05 MP-51-05 8 2 7 9
MUWK-52-06 MP-51-06 8 2 3 13
MWK-52-07 MP-51-07 8 4 3 5
MUWK-52-11 MP-51-11 8 2 19 5
MWK-52-13 MP-51-13 8 2 11 13
MUK-52-15 MP-51-15 8 2 3 21
MpumeyvaHue.

* 6e3 MoAyNs paclmpeHust.

TexHVnYeckme xapakTepucTUKN BXOLOB-BbIXOA0B Ga3oBoW Moaeny u moaynein pacwmpenus YCO npueegeHbl
B pasgene 2.3.




2.3 OCHOBHbIe TEXHUYECKUe XapakTepucTtukun

2.3.1 XapakTepuCTUKM BXOAOB-BbIXOO0B

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

2.3.1.1 AHanoroBble BXOAHble CUTHanNbI:

Tabnuua 2.1

HanmeHoBaHMe xapaKTepUcTUKM

3HayeHune xapakTepuCcTUKN

KonnyectBo aHarnoroBbix BXOA0B
- B 6a30BOV MOAENW KOHTposepa

8

Twun BXO4HOro aHanoroBoro curHana

yHudunumposaHHbii no FOCT26.011-80:
0-5 MA, RBx=400 Om

0-20 MA, RBx=100 Om

4-20 mA, RBx=100 O™

0-10B, RBx He meHee 25 kKOM

Paspewatowas cnocobHocTs ALIMM

< 0,0015% (16 paspsgos)

ToYHOCTb MHAMKALUMK <0,01 %
BnusiHne TemnepaTypbl OKpyXatoLen cpeapl <0,04 %/°C
Mepurog nsmepeHus, He 6onee 0,1c
Mepuop obHOBRNEHNA nHpopmaLmn Ha gucnnee, He 0,5¢

bonee

["anbBaHW4ecKoe pasgeneHne Lenemn

AHanoroBble BxOAbl ranbBaHU4ECKU W30NUPOBaHbI ApYr
OT Apyra, OT BbIXOAHbIX 1 APYTUX BXOAHBIX Lienei 1 uenei
nUTaHus.

HanpsixeHne ranbBaHuyeckon pasesskn He meHee 500 B.

2.3.1.2 AHanoroBble BbIXOAHble CUrHanbI:

Tabnuua 2.2

HanmeHoBaHMe xapaKkTepucTUKu

3HaueHue XapakKTepucTukun

KonnyecTBo aHanoroBbIX BbIXOAOB B 6a30BOM Mogenum
KOHTponnepa

1

Twn BbIXOAHOrO aHaforoBOro curHana

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

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

0-10B, RH = 2000 Om

Paspewarowaa cnocobHocTte LIAM gns BeixogoB B Ga-
30BOW MOAENN KOHTpornepa

<0,0015 % (16 paspsigoB)

Mpenen gonyckaemolr OCHOBHOW NpuUBEAEHHOW norpeLu-
HOCTU (hOpPMMPOBAHNSI BbLIXOAHOIO CUrHana nocne kKa-

nnbpoBKkM ANs BbIXOAOB B 0a30BOM MOAENU KOHTPO- <0,2%
nnepa
3aBUCMMOCTb BBIXOLHOIO CuUrHama OT COMPOTUBIEHUS <01%

Harpysku

BnusHue TeMnepaTypbl OKpyXatoLlen cpeabl

< 0,04 %/°C

"anbBaHM4ecKoe pasgenexHne uenemn

AHanoroBbIi BbIXOA4, ranbBaHWYECKM U30MMPOBaH OT
BXOAHbIX N APYrMX BbIXOAHbIX Lienen u uenen nutaHus.
HanpspkeHne ranbBaHnyeckon passsskn He meHee 500 B.
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Tabnuua 2.3

HanmMeHoBaHMe xapaKTepuUCTUKM

3HayeHne xapakTepucTUKn

KonuyecTBo aHanoroBbIX BbIXOAOB Ha MoAyre pacluu-
peHns YCO

oTcytcTtByeT, 1 nubo 3
(cm. pasgen 2.2.1)

Twn BbIXOAHOrO aHanoroBoro curHana

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

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

0-10B, RH = 2000 Om

Paspewatolias cnocobHocTb LIAM ans BbIXO4OB Ha MoO- 0,024 % (12 paspsgos)
ayne pactumpenusa YCO

Mpepen gonyckaemon OCHOBHOW NpuBEAEHHOW norpeLu-

HOCTN (POPMMPOBaHMA BbIXOAHOIMO CUrHama nocre Ka-

nnbpoBKM ANs BbIXOA0B Ha Mogyne paclupeHuns YCO <04 %
3aB/NCMMOCTb BbIXOOHOIO CuUrHana oT COMPOTMBMEHUS <0,1%

Harpysku

BrivsiHve TemnepaTypbl OKpyXXatolen cpegbl

< 0,04 %/°C

["anbBaHW4ecKoe pasgeneHne Lenemn

AHarnoroBble BbIXoAbl ranbBaHUYeCKU U30NMPOBaHbI ApYr
OT Apyra, OT BXOAHbIX U APYr1X BbIXOAHbLIX Lienen v uenew
nuTaHus.

HanpsixeHune ranbBaHuyeckon pasesskm He meHee 500 B.

HanmeeHme BHELUHEro NCTO4HMKa NnTaHna

cTtabunumaunpoBaHHoe, (24-28)B noCTOsIHHOrO TOKa

MakcumanbHoe n0Tp96neHMe O[JHOro aHasnoroBoro Bbl-
X04a OT BHELUHEro NCTOYHMKA NOCTOSAHHOIO TOKa 24B

40 mA

2.3.1.3 [uckKkpeTHble BXOAHbIE CUTHanNbI:

Tabnuua 2.4

HanmeHoBaHMe xapaKkTepucTUKu

3HaueHue XapakKTepucTukun

KonnyecTtBo OUCKPETHbIX BXOA0B

- B 6a30BON Mogenu KoHTpornnepa 3

- Ha moayne pacwwupenusa YCO cM. pasgen 2.2.1
Curnan noruyeckoro "0" — coctosiHne OTKITIOYEHO 0-7B
CwurHan normyeckoit "1" — coctosiHne BKITKOYEHO 18-30B
MakcumanbHas YyactoTa criejoBaHUs UMMYSbLCOB NS
MMNYNbCHOro BXoAa < 2kly,
BxogHown Tok (noTpebnexune no Bxoay) <10 mA

ManbBaHU4eckoe pasgernexHne Lenem

OunckpeTHble BXoAbl ranbBaHUYECKU W30MMPOBaHbI OpYyr
OT Apyra, OT BbIXOAHbIX U OPYrMX BXOAHBIX Llenen v Lenewn
nUTaHus.

HanpspkeHue ranbBaHnyeckon passsskn He meHee 500 B.

2.3.1.4 OuckpeTHble (MMNYNbCHbIE) BbIXOAHbIE CATHasbI:
B 3aBucumoctTn OT KnNemMmHO-6rovHOro coeguvHutens kK 6as3oBov Mogenn W MOAyNs  pacLUMPEHWs
UCMNONb3YHTCS TPaH3UCTOPHbIE, penenHbie, TBePAOTENbHbIE UMM ONTOCMMUCTOPHbIE ANCKPETHBIE BbIXOAA.

TpaH3ucTOpHbIN BbIxoA. KnemMHO-6noyHbin coeauHutens KB3-34-01,

KB3-24-20
Tabnuua 2.4

KB3-24-10, KB3-24-11,

HanmeHoBaHMe xapaKTepuCcTUKU

3HavyeHne XxapaKTepUCTUKMU

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

5
cM. pasgen 2.2.1

Twn BbIXOOA

OtkpbiTbii Konnektop (NPN TpaHaucTopa)

MakcumanbHoe HanpsiXeHue KOMMYyTauum

40 B nOCTOAAHHOIO TOKAa

MakcmanbHbIA TOK Harpy3ku Kaxkxgoro Bbixoga

100 MA

lanbBaHWYecKoe pasaerneHue Lenei

OnckpeTHble BbIXOObl COEAMHEHbI B TPYMNY U3 MATU BbIXOAOB U
ranbBaHWYECKM M3ONMPOBaHbl OT BXOAOB, APYrUX BbIXOOOB M
ocTarnbHbIX Lenew.

HanpspkeHue ranbBaHn4eckon passsskn He meHee 500 B.

CwurHan norundeckoro "0"
CwurHan norundeckon "1"

PaSOMKHyTOG COCTOAHME TPaH3UCTOPHOIo Kro4a
3aMKHyToe COCTOAHNE TPAH3NCTOPHOIO Krito4a.

Bua Harpysku

AKTUBHasA, MHAYKTUBHAaSA

HanpspkeHne BHELIHero UCTOYHMKa NUTaHnA

HecTtabunuanposaHHoe, (20-40)B noCTOSIHHOrO TOoKa
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PeneHbIn BbIXoa.
KB3-40P-01, K63-54P-01
Tabnuua 2.5.1

KneMMHO-6n04HbIN

coeguHutens KB3-34P-01, KB3-28P-12, KB3-30P-12,

HanmMeHoBaHMe xapaKTepuUCTUKM

3HayeHune xapakTepucTUKMn

KonunyectBo AMCKPETHbIX BbIXOAOB
- B 6asoBoOW Mogenu KOHTponepa
- Ha mogayne pacwupeHuns YCO

5
cM. pasgen 2.2.1

Twvn Bbixoga

[MepekntoyatoLme KOHTaKTbl pene

MakcumanbHoe Hanps>xeHne KoMmyTtauum nepemeH-

HOro (OewcTBylOLLEEe 3HAYeHWe) UK MOCTOSAHHOro 220B
TOKa
MakcrManbHbIN TOK HAarpy3Kkun KaXkgoro Bbixoda 8 A

ManbBaHU4eckoe pasgeneHue Lenemn

OncKkpeTHble BbIXOAbl ranbBaHWY4ECKU W30MMPOBaHbI ApYr OT
apyra, oT BXO4OB, OPYrUX BbIXOAOB U OCTarbHbIX LEne.
HanpsikeHue ranbeaHnyeckon pasesaskm He meHee 1500 B.

CwurnHan normyeckoro "0"
CwurHan normyeckon "1"

Pa30MKHyTO€ COCTOAHME KOHTAKTOB pene.
3aMKHyT06 COCTOAHME KOHTAKTOB pene.

Bug Harpysku

AKTUBHAs, MHOYKTMBHas

MakcumanbHoe  noTpebnexve
OAHOrO  BKJIIOYEHHOro  KaHana
MCTOYHMKA MOCTOSIHHOIO ToKa 24B

(obmoTok
oT

pene)
BHELLUHEro

20 MA

HanpspkeHne BHELLIHero UCTOYHMKa NUTaHnA

HectabunuanposaHHoe, (20-28)B nocTosiHHOro Toka

Bbixog — TBepaoTenbHoe (He MexaHuveckoe) pene. KnemmHo-6noyHbii coeguHutens KB3-34K-01,

KB3-28K-12, KB3-30K-12, KB3-40K-01, KB3-54K-01
Tabnuua 2.5.2

HaumeHoBaHue xapakTepUCTUKMU

3HauyeHune xapakTepucTUKMn

KonunyectBo ANCKPETHLIX BEIXOA0B
- B 6a3oBoit Mogenu KOHTponepa
- Ha mopayne pacwumpenns YCO

5
cM. pasgen 2.2.1

Twvn Bbixoga 3amblikaroLme KOHTaKTbl pene
MakcumanbHoe HanpshxeHue KOMMYyTaLumm
NEepeMEHHOro  (OencTBylollee  3HAyYeHue) unm 60B

NOCTOAHHOIO TOKa

MakcumanbHbIn TOK Harpy3ku Kaxxgoro Bbixoga

1 Aac nepeMeHHoro Toka,
1 Adc NOCTOSAHHOro TOKa

ManbBaHU4eckoe pasgerneHne Lenem

[JucKkpeTHble BbIXOOb! FanbBaHUYECKU W30NUPOBaHbl Apyr OT
Apyra, OT BXOA0B, APYMNX BbIXOAOB U OCTanbHbIX LEenew.
HanpsixeHune ranbBaHuyeckon pasesskm He meHee 500 B.

CwurnHan normyeckoro "0"
CwurHan normyeckon "1"

Pa30MKHyT09 COCTOAHME KOHTAKTOB pene.
33MKHyToe COCTOAHNE KOHTaKTOB pene.

Bug Harpysku

AKTVBHas, MHOYKTMBHas

MakcrmanbHoe noTpebneHve 0gHOro BKIMKOYEHHOMO
KaHana OT BHEeLIHero UCTOYHMKA NMOCTOSHHOIO TOKa
24B

20 MA

HanpspkeHne BHELLIHEro UCTOYHMKa NUTaHnA

HecTtabunusmposaHHoe, (20-28)B nocTosiHHOrO Toka
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Bbixog — ontocumuctop. KnemmHo-6nouHbin coeguHutens KB53-34C-01, KB3-28C-12, K53-30C-12,

KB3-40C-01, K63-54C-01

Tabnuua 2.5.3

HanmeHoBaHMe xapaKTepucTUKU

3HaueHue XapakTepucTukun

KonnyectBo OUCKPETHBIX BbIXOO0B
- B 6a30BON Mogenu KoHTponnepa
- Ha mogyne pacwupenus YCO

5
cM. pasgen 2.2.1

Twvn Bbixoga

ManomoLLHbI  ONTOCMMUCTOP, BCTPOEHHBLIN AETEeKTop Hyne-
BOrO HanpsikeHus dasbl NO3BOMAET BKMOYaTb HArpysKy TOMb-
KO MPY MWUHMMAaNbHOM HanpsXKeHWn Ha Hew (MpegoTBpaliaeT
co3faHne nomex B CeTu)

MakcumanbHoe HanpshkeHue KoMMyTauuu nepe-
MEHHOro TOKa (AencTByoLLee 3HadYeHne)

600 B nepemeHHOro Toka

ToK Harpysku kaxzaoro Bbixoda

- He Gonee 50mMA

- B MMMyMNbCHOM pexume vacTtotom 50y € ANMTENbHOCTBIO
umnynbca He 6onee 5mc — go 1A

- NMUKOBBIN TOK Neperpyskn ¢ AnUTenbLHOCTLI0 uMnynbca 100Mke
n yactoton 120 nmn/cek — go 1A

["anbBaHW4ecKoe pasgeneHne Lenemn

OucKpeTHble BbIXOAbI ranbBaHWYECKW W30NMPOBaHbl ApYr OT
apyra, oT BXO4OB, OPYrYX BbIXOAOB U OCTarnbHbIX LEenew.
HanpsikeHue ranbBaHnyeckow pasesaskm He meHee 1500 B.

Cwurnan noruyeckoro "0"
CwurHan normyeckon "1"

OTKINIOYEHHOE COCTOSIHME cuMMumncTopa
BknoyYeHHOE COCTOSAHME cuMUCTOpa

Bua Harpysku

AKTMBHasA, MHOYKTMBHAA

MakcumanbHoe n0Tpe6neHV|e OOHOro BKJ1HOYEHHOro
KaHana oT BHellHero UCTo4HMKa NOCTOAHHOIo TOKa
24B

20 MA

HanmeeHme BHELUHEro UCTOMHMKa NnTaHna

HectabunuanposaHHoe, (20-28)B nocTosHHOro Toka

2.3.2 O6wwme chyHKUMOHaNbHbIE NapaMeTpbl

Tabnuua 2.6
TexHu4yeckasa xapakTepucTuka 3Ha4yeHue
MakcumanbHoe Yncno dyHKUMOHaNbHbIX 610KOB B Mporpamme 99
Yuncno dyHKUMOoHanbHbIX 6nokoB B GubnunoTeke Bonee 80
Bpewms uukna, He bonee 0,1c
MorpewHocTb undpoBon 06paboTkm nHOpMaLmK:
CYMMVpOBaHue, BblYMTaHne 0%
YMHOXEHUe, AeNneHne 0%
n3BJieYeHe KBaapaTHOro KOpHs 0,01%
Yacbl peanbHOro BpemMeHu C GaTapeeli pe3epBHOro NUTaHUs

2.3.3 dyHKUMOHaNbHbLIE NapaMeTpbl PerynsaTopos

Tabnuua 2.7
TexHM4Yeckasa xapakTepucTuka 3HauyeHue
MakcumanbHOe YNCIOo HE3aBUCUMbIX KOHTYPOB 9

Bug perynsitopa B KaXgom KOHType

JloKkanbHbIN aHaNoOroBbIN, JIOKanbHbIA UMMAYSILCHLIN,
KackagHbI aHanoroBbIn, KackagHbl UMMNYIIbCHBIN

Pexvm paBoTbl KaXOoro KoHTypa

JlokanbHbIW, KackaaHbIN, ANCTAaHUNOHHbIN, PYYHOW

Bua 3agaHuns B KaXkaoOM KOHTYpe

Py4Hoe, nporpammHoe, BHeLlHee (CcynepBu3opHoe)

3aKoH perynupoBaHusi B KaXKAOM KOHTYype

g, nv, N, n,
TPEeXno3nLMOHHOE, ABYXMNO3ULIMOHHOE

KoHTponupyemble napameTpbl

3amaHve, BXof, PaccornacoBaHue, BbIXOA, 3HaYeHue
NpPoV3BONLHOIO NapameTpa

[MapameTpbl HACTPOWKM

CM. nacrnopT COOTBETCTBYHOWEro ¢hyHKLUMOHANBHOIO
6noka

[Napamempbl py4HO20 3a0amyuka:

Cnocob ycTaHoBKM

Bonblie-meHblie

[VCKpPETHOCTb YCTAHOBKM

0,01%

Bpems nsmeHenns Ha 100%, He Gonee

16 C

Bua 6anaHcupoBku

OuHammnyeckas, ctatnctunyeckas
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2.3.4 ®PyHKUMOHaNbHbIe NapaMeTpbl MPOrpaMMHbIX 3a4aTYNKOB

Tabnuua 2.8

TexHn4Yeckasa xapakTepucTuka 3HauyeHue
MakcumanbHoe YNCrno y4acTKoB O4HOW MporpaMmel 48
BbinonHeHve nporpammel OpHokpaTHoe, MHOroKpaTHoe, LIMKINnYeckoe
MakcumarnbHoe Y1NCno MHOrOKpaTHOrO MOBTOPEHUS 99

nporpaMmbl

KomaHgbl ynpasneHusi nporpammMoii

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

CocCTosiHUSI MporpamMml

Myck, cTon, c6poc, KOHeL, MporpamMmsi

KoHTponupyemble napameTpsbl

Homep nporpammbl; HOMep MOBTOPEHUs; HOMEP
yyacTka; BpEMSsl, OCTaBLUEECS [0 OKOHYaHMUsi y4acTka;
COCTOsIHWE MpOorpaMmel

YnpasneHue

8bixodamu:

Cnoco6 ynpaBneHvsi B py4HOM pexumMe

bonbue-meHbLe

Bpemsi M13MeHeHUs aHaNoroBoro curHana B py4Hom
pexume

He 6onee 16 cek

Paspelatoasa cnocobHOCTb KOHTPONSA NOMOXEHMUS
UCTMOSHUTENBHOIO MexaHnama no LmMgpoBoMy
mHaukaTopy “Beixog”

0,1%

2.3.5 BHewHum nHtepdenc

MaructpanbHbI nocrneaoBaTernbHbIN kKaHan MHTEPMENCHOW CBA3M MCMONb3yeTCs AN NOCTPOEHNUS NOKanbHOM
UnNu pacnpegeneHHon ceTn 1 UMeeT cneayloLne XapakTepUCTUKN:

Tabnuua 2.9

TexHUYeckasa xapaktepucTuka

3Ha4veHune

Twvn kaHana

ACVHXPOHHBIN NoNygynneKkcHbIn

Tononorus cetn

"Obuwas wuHa"

KoHdurypaumm cetu MHoroto4yevHas
NHTepdeic RS-485
lMpoTokon cBsA3n ModBus RTU

Ymncno KOHTpONNIepoB (NpMemMonepeaaTynkoB) B CETH

[o 31 Ha 0 gHOM CermeHTe ceTn

MakcrmanbHoe KonmyecTso Y3J10B B CeTn

250 ¢ y4eTOM MarucTpasnbHbIX yCunutenewn

Tun npuemonepenaTyNKoB

OunddepeHumanbHbIin, NOTEHUMANbHbIN

CkopocTb nepefayn gaHHbIX (YycTaHaBnMBaETCs Nonb30-
Barenem)

2,4; 4,8; 9,6; 14,4, 19,2; 28,8; 38,4; 57,6; 115,2; 250;
230,4; 460,8; 921,6 K6ut/c

ManbBaHU4eckasa pa3Bsi3ka

WHTepdenc ranbBaHNYeCcKM 30MpPOBaH OT BXOL4OB-BbI-
XOAOB M OCTanbHbIX Lenem

[nvHa nuHMmM cBA3n cetun

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

Tvn NUHWI cBA3N

BuTas napa, aKpaHvWpoBaHHasi BUTas napa

HasHauyeHne nHtepderica

Ons  koHdwurypupuposaHma npubopa, Ans  UCMNOMb-
30BaHNA B KayecTBe YAANEeHHOro KOHTponnepa mnpu
paboTe B COBPEMEHHBbIX CETAX ynpaBneHus un cbopa
UHdOpMauum (MpuemMa-nepegayn KomaHg W OaHHbIX),
ANs MeXKOHTponepHoro obmeHa

2.3.6 OG6wuMe TeXHMYECKME XapaKTepPUCTUKN

Tabnuua 2.10

TexHU4Yeckasa xapakTtepucTuka

3HaueHue

rabapuTHble pasmepsbl G10ka KOHTposepa

(96 x 96 x 189) mm

HanpspkeHve nutaHna

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

MoTpebnsemas MOLWHOCTb

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




2.3.7 Kopnyc. YcnoBus akcnnyatauum

Tabnuua 2.11
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TexHUYecKas XxapaKTepucTmka

3HaueHue

Twun Kopnyca

Kopnyc 4ns yTonnaeHHoro LWmMToBOro MOHTa)a

Pa3mepbl poHTaneHom pamku

96 x 96 Mm

MoHTaxHas rnybuHa

190 mm max

Bblpes Ha naHenu (LwmTe)

9298 x 92°%% yim  DIN43700

Kpennexue kopnyca

B anekTpowmTax

PaGouas TemnepaTtypa

oT MuHyc 40 °C go nntoc 70 °C

Temnepatypa xpaHeHus (NnpegenbHas)

To xe

Knumartunyeckoe ncnonHeHme

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

ATmoccepHoe faBrneHue

Ot 85 po 106,7 klMa

Bubpauus

ncnonHeHne 5 cornacHo FOCT 22261

MomelleHne

3akpbIToe, B3pbIBO-, NOXapobe3onacHoe.

Bo3ayx B nOMeLLeHMN He AOMKEH coaepXaTb Mbln u
NPUMECH arpeccuBHbIX MAapoB U ra3oB, Bbi3bIBAKOLLNX
KOppO3uto (B YaCTHOCTM: ra3oB, CoAepXKaLlux CEePHUCTbIE
COEAVHEHNsI NN aMMUaAK).

[NonoxeHne Npn MoHTaXxe

JTtoboe

CTeneHb 3alunThbl

IP30 (knemmHo-6no4Hoe coeamHeHue - IP20)
no FOCT 14254-96

Bec, He 6onee

1,0 kr

Tabnuua 2.12

FaGapuTHble pasmepbl KNEMMHO-6J104YHbIX
coeguHuTenen

3HauyeHue (BxLUxI), mm

CoeguHuTenb kneMmmHo-6no4yHbin Kb3-34-01-0,75 71 x 129 x 30
CoeguHuTenb knemmHo-6no4Hbin Kb3-34P-01-0,75 86 x 181 x 45
CoeguHuTenb kKneMMmHo-6no4HbI KB3-34C-01-0,75 86 x 181 x 45
CoeguHuTtenb kneMmmHo-6no4Hbin Kb3-34K-01-0,75 86 x 181 x 45
CoepguHuTens knemmHo-6mo4HbIn KB3-24-10-0,75 72 x87 x 30

CoepguHuTenb kKnemmHo-6mo4Hbin Kb3-24-11-0,75 72 x87 x 30

CoeguHuTenb KneMmHo-6no4Hbin Kb3-24-20-0,75 60 x 87 x 30

CoeguHuTenb KnemmHo-6no4Hbin Kb3-28P-12-0,75 86 x 116 x 45
CoeguHuTtenb kneMmHo-6no4Hbin KB3-28K-12-0,75 86 x 116 x 45
CoepgunHuTenb knemmHo-6no4Hbin KB3-28C-12-0,75 86 x 116 x 45
CoepauHuTenb KneMmmHo-6mo4HbIn KB3-30P-12-0,75 86 x 141 x 45
CoeguHuTenb kKneMmHo-6mno4Hbin KB3-30K-12-0,75 86 x 141 x 45
CoeguHuTenb kKneMMmHo-6no4Hbi KB3-30C-12-0,75 86 x 141 x 45
CoeguHuTtenb knemmHo-6no4yHbin Kb3-40P-01-0,75 86 x 179 x 45
CoeguHuTtenb kneMmHo-6no4Hbin Kb3-40K-01-0,75 86 x 179 x 45
CoeguHuTenb kneMmHo-6no4HbIn KB3-40C-01-0,75 86 x 179 x 45
CoeguHuTenb knemmHo-6no4Hbin Kb3-54P-01-0,75 72 x 258 x 45
CoeguHuTenb kKneMmHo-6mno4Hbin KB3-54K-01-0,75 72 x 258 x 45
CoeguHuTenb kneMMmHo-6mo4HbIn KB3-54C-01-0,75 72 x 258 x 45
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3 CoctaB usgenus

3.1 KomnnekT noctaBKM KOHTponsnepa

B coctaB nporpammupyemoro koHTpornnepa MUK-52 BxoasaT nsgenusi, nepeyncrnerHsle B 1abn. 3.1.

Tabnvua 3.1 - KomnnekT noctaskn koHTponnepa MNK-52

OGo3Ha4yeHue HanmeHoBaHue Kon
NMPMK.421457.008 KoHTponnep mukponpoueccopHbii MUK-52 1 Wwr.
NMPMK.426419.517 CoeauHuTenb KneMmHo-6mno4Hbin KB3-34-01-0,75 *
NMPMK.426419.518 CoeguHutens kKnemmHo-6no4HbIn KB3-34P-01-0,75 *
NMPMK.426419.518-01 CoepgmHutenb knemmHo-6no4yHbIn KBE3-34C-01-0,75 *
NMPMK.426419.518-02 CoeauHuTenb KneMMmHo-6no4HbIn KB3-34K-01-0,75 *
NMPMK.426419.210 CoeauHuTenb KneMMmHo-6no4Hbin KB3-24-10-0,75 *
NMPMK.426419.211 CoeguHuTenb KnemmHo-6no4HbIn KB3-24-11-0,75 *
NMPMK.426419.220 CoeguHuTenb knemmHo-6no4YHbIn KB3-24-20-0,75 *
NMPMK.426419.221 CoepguHuTenb knemmHo-6noYHbIn KB3-40P-01-0,75 *
NMPMK.426419.221 -01 CoepguHutenb knemmHo-6noyHbIn KBE3-40C-01-0,75 *
NMPMK.426419.221 -02 CoepguHutenb knemmHo-6no4YHbIn KBE3-40K-01-0,75 *
NMPMK.426419.222 CoepguHuTenb kKnemmHo-6no4YHbIn KB3-54P-01-0,75 *
NMPMK.426419.222 -01 CoepguHutenb knemmHo-6no4yHbIn KBE3-54C-01-0,75 *
NMPMK.426419.222 -02 CoepguHutenb knemmHo-6no4YHbIn KBE3-54K-01-0,75 *
NMPMK.426419.406 CoepguHuTenb kKnemmMmHo-6no4HbI KB3-28P-12-0,75 *
NMPMK.426419.407 CoeauHuTenb KneMmmHo-6noYHbin KB3-28C-12-0,75 *
NMPMK.426419.408 CoeauHuTenb KneMMHo-6no4HbI KB3-28K-12-0,75 *
MNPMK.426419.524 CoepguHutenb knemmMmHo-6no4HbIn KB3-30P-12-0,75 *
NMPMK.426419.525 CoepguHutenb knemmHo-6no4yHbIn KBE3-30C-12-0,75 *
NMPMK.426419.526 CoeauHuTenb KneMmHo-6no4Hbi KB3-30K-12-0,75 *
MPMK.421457.008 NC Macnopt 1 3k3
MPMK.421457.008 P31 PykoBOACTBO MO aKkcnnyaTaumm >
MPMK.421457.005 P32

232-202/026-000 Pasbem ceteBon 1 Wr.
231-131 Pblbyar MOHTaXHbIN 47151 CETEBOrO pa3bema 1 WrT.
236-332 Pblyar MOHTaXXHbIV AN KNEMMHO-604HbLIX COeANHUTENEN e
MpumeyvaHusn:

1* 1 WwT. npun ycnosum 3akasa;

2**

3 *** 1 wr. npun ycnosuu 3akasa KB3.

Tabnvua 3.2 — KnemmHo-6ro4Hble CoOeanHUTENV ANS MOAYIEN pacLuMpeHns

1 3K3. Npu noctaeke noboro KonnyecTBa U3genuii 4aHoro Tmuna B oanH agpec;

KneMMHO—61n04Hble coeguHUTENU n cooTBeTCTByHOLIUEe UM TUNDbI BbIXOA0B

TpaH3nCTOpPHbLIN
BbIXop,

PenenHbIn
BbIXoz,

CUMUCTOPHbIN
BbIXop,

Bbixopg ¢
TBEpAOTENbHUMU
pene

KB3-24-10-0,75

KB3-24-10-0,75

KB3-28P-12-0,75

KB3-28C-12-0,75

KB3-28K-12-0,75

KB3-24-10-0,75

KB3-30P-12-0,75

KB3-30C-12-0,75

KB3-30K-12-0,75

KB3-24-10-0,75

KB3-24-10-0,75

KB3-28P-12-0,75

KB3-28C-12-0,75

KB3-28K-12-0,75

KB3-24-10-0,75

KB3-30P-12-0,75

KB3-30C-12-0,75

KB3-30K-12-0,75

KB3-24-11-0,75

KB3-24-20-0,75

KB3-24-20-0,75

KB3-40P-01-0,75

KB3-40C-01-0,75

KB3-40K-01-0,75

KpaTkas
Tun mopyns xa':;';::pw
pacwmpeHus BXOMOB-
yco A
BbIXOA40B
moAaynsi
MP-51-01 8DI
MP-51-02 4DI+4D0O
MP-51-03 8DO
MP-51-04 8DI+1A0
MP-51-05 4DI+4DO+1A0
MP-51-06 8DO+1A0
MP-51-07 3A0
MP-51-11 16DI+1A0
MP-51-13 8DI+8DO+1A0
MP-51-15 16DO+1A0

KB3-24-20-0,75

KB3-54P-01-0,75

KB3-54C-01-0,75

KB3-54K-01-0,75
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3.2 3akas koHTponnepa MUK-52

O6Go3HaueHue npu 3akase: MUK-52-MM-AA-BB-CC-DD-GG-HH-JJ-KK-E-FFFF-LLLL-RST-U-L,
roe:
MM - kog mogynsi pacwmpexust YCO (00-07, 11,13,15),
Mpumep:
00 - mogynb YCO oTcyTcTBYET;
01 - mopynb pacwwupexus MP-51-01.
AA, BB, CC, DD, GG, HH, JJ, KK - kog BXOQHOIro CMrHana cooTtBeTCTBeHHo 1-ro, 2-ro, 3-ro, 4-ro, 5-ro, 6-ro, 7-ro un 8-
ro KaHanos:
YHughuyuposaHHbIe 8X00HbIE CUgHarbI:
01 - 0-5 MA,
02 - 0-20 mA,
03 - 4-20 MA,
04 - 0-10 B,
E - koa BbIXOAHOro yHU(pMLMPOBAHHOIO aHarNoroBoro curHana:
1-0-5MA,
2 -0-20 MA,
3-4-20 vA,
4 -0-10B,
FFFF — TMn n pnuHa KNeMMHOo-65104HOro coeguHUTENsi BXOAHbIX U BbIXOAHbIX CUrHanoB 6asoBon mogenu:
TO - KB3 otcyTcTByer,
T 0,75 - KB3 ¢ TpaH3uctopHbimu Bbixogamu: Kb3-34-01-0,75;
P 0,75 - KB3 ¢ peneliHbiMu Boixogamu: KB3-34P-01-0,75;
C 0,75 - KB3 ¢ cumucTopHbiMu Bbixogamu: KB3-34C-01-0,75;
K 0,75 - KB3 c tBepgoTenbHbiMu pene: Kb3-34K-01-0,75.
MpumeyaHus: 1 BykBa COOTBETCTBYET TUMY BbIXOQHOIO CUrHamna v TUMy COeAUHUTENS;
2 Undpposoe 3HaveHne 0,75 cooTBETCTBYET CTaHAAPTHOM ANIMHE COeAMHUTENS B METPaX;
3 KB3 3aka3biBaeTCcH OTAEMNBHO M B CTOMMOCTb MpUbopa He BXOAWT.
LLLL — TMn v gnuHa KNeMMHO-61104MHOro coeauHUTens moayns pacwupeHusa YCO:
(3aBucUT OT TMNa 3aKa3biBaeMoro moayns pacwmpeHus YCO)
0- KB3 oTtcyTcTByeT,
0,75 - KB3-24-10-0,75 ana MP-51-01...-06;
KB3-24-20-0,75 gns MP-51-11, MP-51-13,MP-51-15;
A0,75 - KB3-24-11-0,75 ana MP-51-07;
P0,75 - KB3-30P-12-0,75 ansa MP-51-03, MP-51-06;
KB3-28P-12-0,75 ana MP-51-02, MP-51-05;
KB3-40P-01-0,75 ana MP-51-13;
KB3-54P-01-0,75 ana MP-51-15;
C0,75 - KB3-30C-12-0,75 gnst MP-51-03, MP-51-06;
KB3-28C-12-0,75 ana MP-51-02, MP-51-06;
KB3-40C-01-0,75 ansa MP-51-13;
KB3-54C-01-0,75 gns MP-51-15;
K0,75 - KB3-30K-12-0,75 ans MP-51-03, MP-51-06;
KB3-28K-12-0,75 ans MP-51-02, MP-51- 06;
KB3-40K-01-0,75 ans MP-51-13;
KB3-54K-01-0,75 ansa MP-51-15.
RST - koA BbIXO4HOrO aHaNoroBoro curHana moaynen pacwmpeHus YCO:
roe: R, S, T - kogbl BbIXOAHOMO aHanoroBoro curHana (CooTBeTcTBeHHO 1, 2 1 3 BbIXOAOB MOAYNs paclUMpeHns):
1-0-5mA,
2 -0-20 mA,
3-4-20 MA,
4 -0-10B.
[nsi modynel pacwupeHus:
- MP-51-01, -02, -03 u koHmpornnepa 6e3 modynsi YCO (6e3 aHarno208020 8bixo0a) yka3bieaemcsi ko0 — 000;
- MP-51-04, -05, -06,-11,-13,-15 (c 00HUM aHarno208biM 8bIXOO0M) yKa3bieaemcsi KOO MOoJIbKO nepe8oeo KaHana - R00;
- MP-51-07 (mpu aHanozoebix 8bixo0a) yka3bigaemcsi KOO ecex mpex KaHanos — RST.
U - HanpshkeHWe NUTaHUA:
220 - 220B nepemeHHOro Toka, 24 - 24B noCTOSAHHOro ToKa.
L — ncnonHeHue nepegHen naHenu (0603Ha4eHMe KHOMNOK, UHANKATOPOB U Aucnnes):
UA — yKpaunHckoe,
EN — aHrnuiickoe.

BHumaHue! [Mpu 3akase npubopa HeobXx0OUMO yKa3bieamb €20 M0/IHOE Ha3eaHue, 8 KOMopPOoM npucymemeyom
Xapakmepucmuku ModKIYaeMbix 0amyukos, mur aHa0208020 8bIx00a, Hanuyue u OruHa KeMMHO-61104HO20 coedUHUMers.
KB3 3aka3sbigaemcs omdesibHO U 8 CmoumMocmb npubopa He exooum.
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4 CDyHKLl,VIOHaanbIe BO3MOXHOCTU
4.1 ApxuTeKTypa KOHTponnepa
4.1.1 Ba3oBble apXUTEKTYpHble aNeMeHTbI

Apxutektypa KoHTponnepa MWK-52 onucbiBaeT WHMOPMALMOHHYIO OpraHusaumio  KoHTpornepa U
XapakTepu3yeT ero Kak 3BeHO CUCTEMbI YNpaBneHus.

YacTb apxuTekTypHbIX 3neMeHTOB CTPYKTypbl peanusoBaHa annapaTHo, YacTb - nporpammHo. Bce
nporpammHoe obecneyeHune, opmupyloLLee apxXMTEKTYpy, 3alUMTO B MOCTOSHHOM 3anoMuHaloLeM YCTPOMCTBE U
nonb3oBaTento HedoCTYNnHO. He3aBWCMMO OT TOro, Kak peann3oBaHbl 3MEeMEHTbl apXUTEeKTypbl — annapatHo Wiu
NporpaMMHO — MOfib30BaTENb MOXET NPeACTaBnATb KOHTPONSEp Kak usgenve, B KOTOPOM BCE 3M1eMEeHTbl pearnbHO
CYLLLECTBYIOT B BMAe OTAEMNbHbIX Y3MOB.

B cocTtaB apxuTeKTypbl KOHTponnepa BxoauT (cm. puc.4.1):

* annapatypa BBOAa-BblBOAA MHpopmaumm (6azoBon Mogenu n moaynemn paclumpeHus);
* annapartypa onepaTuBHOIO YNpaBneHns 1 HacTPOWKu;

* annapartypa UHTepdencHOro kaHana;

* yHKLUMOHanNbHble 6Mnoku;

» BubnuoTeka pyHKLMOHANbHbIX GIOKOB.

PucyHok 4.1 - Apxumekmypa koHmporsnepa MUK-52

4.1.2 BHewHue curHanbl u annapartypa BBoga-BbiBoaa

KoHTponnep paccynTaH Ha Nnpuem 1 Bblaady ABYX BUAOB CUIHaOB:
* aHarnoroBbIx;
* [IUCKPETHBIX.
dopMUpoBaHNE MMMYMbCHBIX CUTHAMNOB Ha BbIXOAE MMMYNbCHOrO perynstopa BbINOMHSAETCS NporpaMMHO U
3TU curHanbl MNOCTYNalT Ha UCMOSHUTENbHbIE MEXaHW3Mbl Yepe3 OUCKPeTHble BbIXOAbl KOHTposnepa. AnnapaTtypa
BBoga (BxoAHble YCO) npeobpa3syoT aHanoroBble U AUCKPETHbIE CUrHanbl, MOCTyrnarLwWwmMe Ha BXop KOHTponepa, B
umndcpposyto hopmy. AnnapaTypa BbiBoga (BbixoaHble YCO) ocyuiectensieT obpaTtHoe npeobpasoBaHue.
BHellHWe uenu MoAKNYaTCs K KOHTPOMEpYy Yepe3 BHELHWA pasbeM W BHELIHWA KNeMMHO-BMoYHbIv
COeAVHUTENb.
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Bce aHanorosble 1 AUCKPETHbIE BXOAbl U BbIXOAbl KOHTPOSIIEpa NOMHOCTBIO YHUBEPCarbHbl B TAKOM CMbICIIE,
4YTO B WUCXOOHOM COCTOAHUU OHU He «NpuBA3aHbl» K KakuM-rmbo dYHKUMAM KOHTponsiepa. Takas npuesska
OCyLlecCTBNAeTCA nonb3oBaTtesieM U peannsyeTcsd B npouecce nporpaMmMmmnpoBaHus.

4.1.3 AnnapaTtypa onepaTMBHOIo ynpasreHUs U HaCTPONKN

AnnapaTypa onepaTMBHOrO ynpaBfieHns (nvueBas naHenb) paccyuTaHa Ha onepaTtopa-TexHomora u
onepaTopa-Hanagyuka. Jlvuesass naHenb uMeeT Habop KnaBull, CBETOAMOAHBIX W LUMPOBbLIX WMHAMKATOPOB, C
MOMOLLIbIO  KOTOPbIX OMepaTop-TEXHOMOr «BeAeT» TEeXHOMOrMYecKui MpoLecc: KOHTPONMpyeT ero napameTpbl,
U3MEHSET PeXnMbl ypaBneHnsl, MeHsIeT yCTaBKK, NyckaeT, OCTaHaBnMBaeT 1 copackiBaeT nporpammy 1 T. 4.

C noMoLWbio NUUEBON NaHENM MOXHO NPOrpaMMMpoBaTb KOHTPOMMEp, BbINOMHATL HAaCTPOMKY ero
napameTpoB, a TaKkKe KOHTPONMPOBAaTb CUrHarbl BO BHYTPEHHUX TOYKax CTPYKTYpbI.

B obLliem Buae nuueByto NaHenb 1 NynbT HACTPONKM MOXHO paccMaTpuBaTh Kak MHTepdenc ¢ YenoBeKkoM.

4.1.4 AnnapaTtypa uHTepdencHoro KaHana

B KoHTpomnnepe umeeTcs MHTEPdENCHbIN KaHanm MocnefoBaTenbHOW CBA3W. OTOT KaHan umeeT npuemo-
nepegaTtymk, npeobpasylowuini BXOAHOW NOTOK nocrefoBaTenbHblX 6UT MHpopMaumn B UMdPOBYIO MHGOPMaLWIo,
npeacTtaeneHHylo B Buae 6GantoB (T. e. npeobpasylolwmi nocrnefoBaTenbHbI KO4 B napannenbHbi), a Takke
ocyLecTBnsOWmMn obpaTtHoe npeobpasoBaHue.

MpuHnmaemble n NnepegaBaemMble COOBLLEHNS XOTb M ABASIOTCA LM POBLIMU, HO OHN MOTYT «NPEACTaBNATbL»
nobble curHansl, obpabaTbiBaeMble KOHTPONNEPOM: aHarnorosble, BPEMEHHbIE, YACMOBbIE U T.4.

Bce curHanel nepepatotcs vepes MHTepdenc nocrnefoBaTeNlbHO, HO CKOPOCTb UX Mepefayy AOoCTaToYHO
Benuka Ansa Toro, 4Ytobbl AnsA npoueccoB 60MnbLIOrO U cpedHero ObICTPOAENCTBUS MOXHO ObINO cyuTaTb, YTO BCe
CurHanbl nepegatroTcs O4HOBPEMEHHO.

4.2 dyHKuMOHanNbHble 6nokoBble gnarpammbi (FBD)
4.2.1 ®yHKuUnoHanbHbIe 6NOKK

B ncxogHoM cocTosiHMM dyHKUMOHaMNbHbIE BrIOKM OTCYTCTBYIOT M HUKakue dyHKUuun no obpaboTke curHamnos
KOHTPOJSINEPOM He BbIMOMHAOTCA.

PeannsoBaHHble nporpammHo dyHKLUMOHanbHbIe 6110k 06pa3sytoT obnacTb ynpaBneHus KOHTpornnepa.

®yHKUMOHaNbHEIN BMoK ABNAETCA anemMeHTapHbIM 38eHoM FBD-nporpamm.

Cunctema nporpamMmMupOBaHus peannsoBaHa B COOTBETCTBUM C TpeboBaHuaMM cTaHgapTa MexayHapogHown
OnektpoTtexHnyeckon Komuccmmn (M3K) IEC 1131-3 n npegHasHaveHa ans pa3paboTku nporpamMmMHOro obecneveHms
npegHasHayeHHoro Ans cbopa p[aHHbIX WM YNpaBneHWst TEeXHONMOTMYeCKUMWU npoueccamu, BbINOMHAEMbIMA Ha
nporpaMMmpyeMbIX KOHTPOMepax.

B kavecTBe si3blka NpOrpaMMMpPOBaHNA B CUCTEME peanu3oBaH A3bIK PYHKLUMOHaNbHbIX GI10KOBbIX AuarpaMm
Function Block Diagram (FBD), npegocTaBnsiowmin nonb3oBaTentd MeXaHu3M OOBbEKTHOro BU3yarbHOro
nporpaMMMpoBaHUS.

4.2.2 bnbnuoteka PyHKLMOHaNbHbIX GIIOKOB

KoHTponnep copgepxuTt obwmpHyto Bmbnmnoteky yHKLMOHaNbHbIX G6MOKOB, AOCTATOYHYHO ONSA TOro, 4Tobbl
pelatb CPaBHWUTENbHO CIIOXHbIE 33a4ayn aBTOMATMYECKOro PerynmpoBaHUA U MOTMKO-NPOrpaMMHOrO yrnpaBrieHus.
MomnMo  dpyHKUMOHANBHBLIX OfOKOB aBTOMATUYECKOro PEerynupoBaHUst M JNIOTMKO-NMPOrPaMMHOrO  yNpaBfeHus B
6ubnunoteke mmeeTca Gonbluo Habop YHKUMOHanNbHbIX OGMOKOB, BBLINOMHAOWMX AUHAMUYECKME, cTaTuyeckue,
mMaTemaTunyeckme, Nnormyeckne 1 aHanoro-gucKpeTHele NpeobpasoBaHNs CUrHasnoB.

Yactb 6MbnmnoTteyHbix hyHKUMOHaNbHBIX OMOKOB BbIMOMHSAET 0COOY 3agady: OHa CBA3bIBAET annapaTypy
KOHTpoOnnepa C OCHOBHOM Maccoh (yHKUMOHaNbHbIX OnokoB. K 3TUM «CBSI3HbIMY» (DYHKUMOHaNbHbIM 6rnokam
OTHOCATCS:

* (byHKUMOHanbHbIE 610KM BBOAA M BbIBOAA aHANOrOBbLIX U ANCKPETHBIX CUrHasoB,
* oyHKLMOHanbHble 61oKn 06CNyXMBaHUS NMULEBOW NaHENW,
* oyHKLMOHanbHble 6ok npvema 1 nepefadv CUrHanoB Yepe3 MHTepPEeNCHbIN kaHarn.

AnnapaTHble 3MeMeHTbl CTPYKTYpbl KOHTponnepa (BXxodHble W BbixogHble YCO, nuueBasi naHensb,
WHTEPMENCHbIN KaHan) HAa4YMHAIOT BbIMOMHATL CBOM (DYHKLUM NWLLB NOCIe TOro, kak OyayT Mcnonb30BaHbl Kakme-nmbo
COOTBETCTBYHOLLME DYHKLMOHANbHbIE BIOKN.

Bonee noapo6Ho 6ubnuoTteka n onucaHme cyHKLMOHaNbHbIX GNIOKOB NpeAcTaBneHbl B pyKoBoACTBe
PMK.421457.005 P32.
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4.3 O6wme cBOMCTBA (pYHKLMOHASbHbLIX 65TOKOB
4.3.1 Bxoabl-BbixoAbl M napamMeTpbl hyHKLMOHaNbHbIX 6110KOB

B obuwem cnyyae @yHKUMOHANbHLIM OROK MMeeT CBOW BXOAbI, BbIXOAbl, MNapameTpbl HaCTPOMKM U
yHKUMOHanNbHoe S4p0.

®yHKLUMOHanNbHbIA 6MOK - 3TO rpaduyeckoe nsobpaxkeHne BbiI3oBa OOHOM M3 YHKUMIA. [padmyecku
Kaxabli (OYHKLUMOHANbHBIA ONOK MOXHO NpPeacTaBUTb B BMAE NPSIMOYrofbHUKAa (CM. puc.4.2), BHYTPU KOTOPOro
umeetcsa obo3HaveHne PyHKUMM, BbinonHAeMon 6nokom. Bxoapl dyHKUMOHanbHOro 6roka coegnHsATCA CBA3SMMU C
apyrumn 6nokamu. OAMH UMM HECKOMbKO (PYHKLMOHAanNbHbIX BNOKOB COeAMHEHHbIE CBA3SMU Mexay cobon, obpasyoT
nporpammy Ha a3bike FBD.

®yHKUMOHaNbHEIM GriokaM B nporpaMMe Mnosb3oBaTernsi NpUcBavBaloTCs NOPSAKOBble HOMepa, KoTopble
naeHTUOUUMPYIOT GIIOK B CUCTEME, a TaKke ONpeaensoT 04epeaHOCTb BbINONHEHUS] GOKOB B NporpaMme.

Hanee no TekcTy pyKOBOACTBa MO 3KCMiyaTauumu WUCNOMb3yeTcs eAuHas cucTema YCrnoBHbIX 0603HaYeHUN
hYHKLMOHanNbHbIX 6110KOB (NOPSAKOBLIX HOMEPOB, TUMOB, MoaudUKaTopa) B NporpaMme nonb3oBaTens:

08-SUMM(13)-04, rpe:

08 - MOPSAKOBBIN HOMEpP PYHKUMOHanNbLHOro 6noka B nporpamme nosb3oBaTtens,
SUMM(13) - ycrnoBHoe 0603HaveHue Tvna (pyHKLMKn 6noka) n 6GubnmoTeyHbli Homep 6noka,
04 - MoandmKaTop Konm4yecTsa BXO40B (YMCMNO BXOAOB)

(ykasbiBaeTcs onsg dyHKUMOHanbHbLIX B6r10KOB, B KOTOPLIX MMeeTca moaudmkaTop,
W He yKa3blBaeTcs Ans 6r10KoB, B KOTOPbIX MOAUMMKATOP OTCYTCTBYET).

Kaxxgbii 610K B 3aBUCMMOCTM OT BbINOSNTHAEMON UM (byHKLI,VIVI nMeeT onpeaeneHHoe Koim4yecTtBo BXOOO0B U
BbIX040B. Bxogbl Bcerga pacnonoXeHbl CreBa, a BbIXoAbl - Cripasa.

PucyHok 4.2 - ®yHKyuoHanbHbIlU 610K cymmamopa

MapamMeTpbl HacTpPOMkKM (PYHKUMOHANILHOrO GfioKa 3adalT pasnuyHble CBOWCTBA, Hanpumep, HoOMep
BXOAHOro curHana, KoadUUMEHT yCUneHns, macliTabHbin KoaMULMEHT, CMELLEHMEe curHana, NoCTosiHHas BPEMEHN
dunbTpa, MakcMmarbHble 1 MUHUMAarbHbIE FPaHULIbl U3AMEeHeHWs Kakoro-nnbo napameTpa u T.n.

MapamMeTpbl HACTPOMKN PYHKLIMOHANbHOrO 6r1oka OTNMYaloTcs oT Bxoda 6roka Tem, YTo napaMeTp HacTPOMKK
610Ka MOXET OCTaBaTbCA HEe NOAKMHOYEHHbIM.

B pesynbTate BbINOMHEHUST (OYHKUMOHANbHBIM GIOKOM COOTBETCTBYIOLIEW (PYHKUMM Ha €ero BbIXxogax
(hOPMMPYIOTCS CUrHarbl, KOTOPbIE ONPeaensaTCa COCTOSIHUEM BXOAHbLIX CUFHANOB 1 HACTPOEYHbIX NapaMeTpPOoB.

Tak, Hanpumep, Ha puc.4.2, Ha BXod cymMMaTtopa nocTynaet 4 curHana. ATu curHasbsl CyMMUPYIOTCS C y4eTOM
COOTBETCTBYHOLUMX MaclITABHbIX KO3MULMEHTOB, KOTOpble YKasaHbl B NapameTpax, O00GaBnsieTcs CMelleHve W
pe3ynbTUPYIOLLMI CUrHan NOCTynaeT Ha BbIXo4 (PYHKLMOHanNbHOro 6rioka.

Takum o6pasom, Ha Bbixode (yHKLMOHANbLHOrO Grioka cymmaTtopa opMUPYeTCs CUrHarm, KOTOpbIid 3aBUCUT
OT BXOAHbIX CUrHarnoB W YCTaHOBIIEHHbIX MapaMeTpoB W OnA npumepa Ha puc. 4.2, MoxeT 6biTb npeactasneH
MaTemMaTU4YecKon 3aBUCUMOCTbIO:

OUT = 2,8*INP1 + 5*INP2 + 0,63*INP3 + 0,04*INP4 + 4,6
Uncno BxogoB M BbIXOAOB pyHKLUMOHanbHOro 6rnoka He dukcupoBaHo MW onpedensieTcs BUAOM

yHKUMOHanbHoro 6Gnoka. Hu B ogHoM @yHKUMOHanbHOM 6noke uucno BXOOOB He npeBbiwaeT 12, uucrno
BbIXOOB Takke He npesbiwaeT 12.
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B yacTHOM cnyyae (yHKUMOHanbHbI BGMOK MOXET He MMeTb BXOAOB WU BbIXOAOB. Bbile peub wna o
AOCTYMHBIX UMW SIBHbIX BXOAAX W BbIXxoAax (PYHKUMOHANbHOrO 6rioka, T. €. TeX BXOAax-BbIXO4ax, KOTOpble MOXHO
¢cB060HO KOHUryprpoBaTb — NOAKMIOYATL K APYrMM PyHKUMOHaNbHbLIM 6riokam.

HekoTopble dyHKUMOHaNbHbIE GrOKM UMEKOT HesiBHble BXOAbl M (MNK) BbIXOAbI, MMeloWme cneumansHoe
HasHayeHne M He AOCTyMHble ANA KoHUrypupoBaHus. K Takum dyHKUMOHanNbHbIM 6rokaM OTHOCATCA BCS rpynna
CBA3HbIX (PYHKUMOHanbHbIX OroKoB: YHKUMOHanNbHble Gnoku BBOAA-BbIBOAA, (DYHKLUMOHAanNbHble 6rnoku npuemo-
nepegaun, MyHKLMOHaNbHbIE BOKM OnepaTMBHOIO ynpasfeHus, MyHKUMOHAaNbHbIE BrOKM MONb30BaTENbCKOW NaHenm
VHAWKALMW 1 yNpaBneHus.

Kak Tonbko oAMH M3 Takmx dYHKLMOHamNbHbIX GNOKOB MCMOMb3yeTcs, ero HesiBHble BXOAbl U (UMW) BbIXOAbl
aBTOMaTM4ECKN COeAMHATCA C annapaTypon, obcnyxmBaTb KOTOPYIO NPU3BaH AaHHbIN PyHKLMOHAanNbHbIN 610K,

Hanpumep, kak Tonbko GyAeT ucnonb3oBaH (PyHKUMOHanbHbIN GNOK aHanoroBoro BBOAA, HEsBHbIe BXOAA
3TOro hyHKLUMoOHansHoro 6noka aBTomatudecku coeguHatcs ¢ AL cooTeeTcTBylOWeEro kaHana, obpabaTtbiBarowmm
curHanbl. A Ha BbIxogax 3Toro dyHKUMOHanbHoro 6noka O6yaoyT cdopMUpOBaHbl OOLLEAOCTYMHbIE CUrHanbl,
3KBMBANIEHTHbIE CUrHaNam, NoCTynaloLyM Ha aHanoroBble BXOA4bl KOHTponepa.

MoaTomy, ecnn Ha BXoA Kakoro-nmbo gyHKUMOHanbHOro 6moka HyXkHO NofaTh aHarnorosbIN CUrHan, 3TOT BXOA
npu nNporpamMMypoBaHWM criegyeT COeaMHUTb C COOTBETCTBYIOLUMM BbIXOAOM (MacliTabupoBaHHbIM UNN  He
MacLlTabrpoBaHHbIM) dYHKLMOHaNbHoro 6roka aHanorosoro Beoga AlN (puc. 4.3).

PucyHok 4.3 - ®yHKyuoHanbHbIl 6510K aHarn0208020 8800a C HESIBHLIMU 8x00amu

HesBHble BXxoAbl 1 BbIXOAbl HA rpadnyecknx cxemax PyHKUMOHanbHbIX 6NoKOB He oTobpaxatoTcs.

Bce Bxogbl u napameTpbl PYHKLMOHANbHOrO 6Groka, MMeKT CKBO3Hyk Hymepauutio oT 1 go 99. Bbixoapl
yHKUMOHaNbLHOro 6roka Takke HyMepylTCs ABYX3HA4YHOW AecaTu4Hom undpor ot 1 go 99.

Ecnu napameTpbl yHKUMOHanNbHOro 6rnoka sBMSTCA CBA3aHHBIMW MapaMeTpamMu, T.€. MOAKIMOYEHHbIMU K
Kaknm-nnbo BbiIxogaM ApYrnx GroKOB, TO UX HyMeEpauMsi OCYLLLECTBISIETCA CO CMELLEHUEM, PaBHbIM MakCUMarbHOMY
HOMepy BxoAa.

B kaxxgoM KOHKPETHOM (DYHKLUMOHANbLHOM OGrioke, 4YMCcno BXOAOB U (UNU) BbIXOAOB MOXET ObiTb MeHbLue
YKa3aHHOro MakCUMarnbHOro 3HaAYEHWsI.

4.3.2 PekBU3NUTbl PYHKLMOHaNbHbLIX 6MOKOB
B o6Lem cnyyae 61bnmoTeyHbIn hyHKLMOHAnNbHbIA 610K UMEEeT crneayroLLme PeKBU3UTI:

* 6GUBNNOTEYHBIN HOMED, COOTBETCTBYHIOLLIMIA HOMEDPY BbINOMHAEMON OYHKLUN;
» 6a30BbIV agpec perucTpoBon obnacTy napameTpoB.;
* MmoaudmkaTop pasmepa, onpeaensowmnin, Hanpumep, KONMYecTBO BXOAO0B Grioka 1 T.M.

BnbnuoTteyHbIn HOMep npeacTaBnsieT COOON ABYX3HAYHYIO AECATUYHYIO LMpPYy M ABMSETCSA OCHOBHbLIM
napameTpoM, XapakTepPU3yoLLMM CBOMCTBA (PyHKLMOHANbHOro 6roka.

B 6ubnuoteke KOHTpomnnepa HeT HU OOHOro (PyHKLUMOHANbLHOro 6rnoka, KoTopbld He uMen Gbl HoMepa, HO B
avanasoHe uymcen oT 00 go 99 ecTb HOMepa, KOTOPbIM HE COOTBETCTBYET HU OOMH M3 UMEIOLUMXCS TUMOB
PyHKUMOHarbHbIX 6rokoB. TakMe Homepa Ha3biBalTCH «MYCTbIMU» M 3TUM HOMEepaM YCIOBHO MOXHO MOCTaBWUTb B
COOTBETCTBME MOHATUE «MYCTOro» (PYHKUMOHanbLHOro Grnoka. «[lycton» dyHKUMOHanbHbI GNok He MMeeT BXOOOB-
BbIXOZ0B, HWKaKoOW paboTbl HE BBLIMOMHSET U He BMUSAET Ha paboTy ApYrnx (PyHKUMOHamnbHbIX GIOKOB, HO B MamsATK
3aHMMaEeT onpeaeneHHoe MecTo n TpebyeT HEKOTOPOro (HEGOMbLLIOro) BpEMEHM Ha 0BCNyXMBaHUE.
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O6bluHO MoaudukaTop 3a4aeT YMCO OJHOTUMHBLIX BXOAOB U OMNepaLnii, KOTOpble MOXET BbINOMHATL OAUH
dyHKUMOHanbHbIN 6nok. MoandukaTop pa3vepa Takke 3afaaeT AONOMHMTENbHbIE CBOWCTBA (DYHKUMOHANbLHOrO 6roka.
Hanpumep, B cymmartope mopudmkatop pasmepa 3agaeT uucno cymmumpyembix BXOOOB, a B nporpamMMHOM
3aaT4mKe — YMCNO Y4acTKOB MporpamMmmebl 1 T. M.

Moaucdmkatop pas3mepa (konmyecTBa Bx04oB) ycTaHaBnuBaeTca Ha YPOBHE 2 nporpammupoBaHus
YHKLMOHArmbHbIX 6r10KOB.

Psg dyHKUMOHanbHbIX 6110KOB (HanpyMep, UHTErpUPOBaHWSA, YMHOXEHWSA 1 T. 4.) MoaudmkaTopa He uMeer.

®yHKUMOHaMNbHbIE GNOKM OAHOTO TUMA C OAHUM WU TEeM Xe HOMEPOM (YHKLUUW, UCMONb3yemble B PasHbIX
6nokax, MoryT UMeTb MHANBUAYaMNbHBLIN MOANMUKATOP B KaXKA0M (DYHKLIMOHANbHOM Brioke.

Hanuuune moamdumkaTopa CyLLeCTBEHHO pacLUMpsieT BO3MOXHOCTU (PyHKLMOHanbHbIX 6riokos. Hanpumep, npu
UCMNonb3oBaHUM YHKUMOHaNbLHOro 6noka mHorosxodoBoro WM, oanH 6rok MOXeT MMeTb YeTbipe BXoaa, a B APYroM
crnyyae Tpu - CM. Nnpumep Ha puc. 4.4.

PucyHok 4.4 - BnusiHue modughukamopa pasmepa

BasoBbIN agpec perucTpoBol obrnactu napameTpoB. [lapameTpbl Kaxgoro gyHKUmMoHanbHoro 6roka
OOIMKHBI pasMeLlaTbCcs B perMcTpoBor obnactu apyr 3a Apyrom, no nopsigky, HaduHas ¢ agpeca 0000, ykasaHHOro B
COOTBETCTBYHOLLEM peKBU3UTE (PyHKUMOHaNbHOro 6noka. To ecTb 6a3oBbIi agpec (PyHKUMOHANbLHOro 6roka — 3TO
HOMEp AYeNKn PerncTpoBor 0bracTn NaMAaT KOHTporepa B KOTOPOW AOIMKEH pa3MeLlaTbCs NepBbli mapaMeTp 9T0oro
dyHKuMoHanbHOro 6noka. basoBbii agpec peructpoBon obnactm napameTpoB yHKUMOHanbHOro 6noka
HacTpavBaeTca nonb3oBatenem B pexume [NMPOTPAMMUPOBAHUA Ha  ypoBHe  KOHGUrypupoBaHus
yHKUMOHanbHOro 6roka (ypoBHe Ne2).

4.3.3 MporpammupoBaHue PyHKUNOHANbHbLIMU GrIoKaMm
Mpu nporpamMmmypoBaHn OyHKLMOHANbHbEIMK Gnokamu B 6ONbLUMHCTBE Cny4YaeB AeWCTBYIOT Npasuna:

* (yHKUMOHanNbHbIM 6Grokam npucBavBalOTCst MOPSIAKOBbIE HOMEpPA, KOTopble MAeHTUUUMPYHOT GNok B
cuUcTeMe, a Takke onpenensitoT o4epeaHOCTb BbINoSHEHUS 6MOKOB B MporpaMMe;

* oyHKLMOHANbHOMY GroKy MOXET ObITb NPMCBOEH NGO NOPSAKOBLIA HOMEP;

* B 0O4HOW nporpamMmme (pyHKLMOHarnbHble GNIOKU O4HOIO M TOrO e TUMa MOXHO UCNOMb30BaTe MHOTOKPATHO;

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

* [OOMYyCKaKTCA CBSA3M BXOAOB W BbIXOAOB mMOOOro Tuna, T.K. NpeobpasoBaHME TUMOB OCYLLECTBMSETCS
aBTOMAaTUYECKN.

M3 aTnx npasmn nmeroTcs cnegywouimne UCKNnYeHna:

e ONA HEeKOTOPbIX (PYHKLUMOHAsbHbLIX GNOKOB MMEEeTCS OrpaHUYeHWe Ha KpaTHOCTb WX WCMONb3OBaHWUSA B
npegenax ogHoro koHTponnepa. Tak, yHKUMOHanNbHbIN 610K aHanoroBoro BBoAa MOXHO MCMOMb30BaTh NUWb NATb
pas - 3aTM NATb PYHKUMOHArbHbLIX GroKa OXBaTbiBalOT BCE aHaroroBble BXOAbl M €ro NMOBTOPHOE MCMOfib30BaHUe
NULIEHO cMbicria. AHaNOrMYHble OrpaHMyYyeHust (Mo aHanorMYHbIM NpUYMHaM) UMEeKT ApyrMe PyHKUMOHamnbHbIe GIoKM
BBOZa-BblBOAA UHGOPMaLUN.
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4.3.4 MporpamMmmHas moaenb hyHKUMOHaNbHOro 6110ka

MporpammHas Mogenb yHKUMoHanbLHoro 6noka npeacrasneHa Ha puc. 4.5.

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

PucyHok 4.5 - lNpoepammHas modesib hyHKYUOHanbHo20 boka

4.4 Bo3MOXHOCTU KOH(pUrypuposaHus
4.4.1 3apaun KoHUrypmpoBaHus

B npouecce KOHMrypvpoBaH1sa Ans Kakgoro Bxoga Kaxaoro yHKLMoHansHoro 6rnoka 3agaeTcd MCTOYHMK
curHana (3gechb v fanee MMeTCs B BUAY TOMbKO SBHblE BXOAbI U BbIXOAbl (DYHKLMOHAMNbHBLIX B5T0KOB, HesIBHbIE BXOAbI
M BbIXOAbl MMeT (UKCUPOBAHHYIO «MPUNUCKY» W KOH(urypupoBaHuilo He nognexar). Bce BO3MoOXHOCTU
KOH(WIypMpoBaHNA OAMHaKOBbI Kak AN BXOAOB, Tak W ANs napaMeTpoB, MO3TOMY B AallbHeNMWweM Mexay HUMU He
AenaeTcs pasnuuus.

He moxeT 6bITb cBOOOAHBIX (HENOAKMIOYEHHBIX) BXOAOB (DYHKLMOHAaNbHoro 6noka.

CvrHanbl, nogaBaemble Ha BXoAa NOCTYNaloT C BbIXOAOB (PyHKLUMOHanbHbIX 6nokoB. MNpu koHpurypauum ons
BXOA0B 3aaeTcs HoMmep (PyHKUMoHanbsHoro 6rnoka n Homep BbixoAa, K KOTOPOMY NMOAKII0YAETCA AaHHbIN BXOA.

YKkasaHHble KOH(UrypauMoOHHbIE BO3MOXHOCTM MO3BOMAT CTPOWUTL YMNpaBnsioWmMe CTPYKTYpbl CambiX
pasnuyHbIX KOHUrypauun. Tak, CBA3M BXOAOB C BbIxodamu (OYHKLUMOHamnbHbIX OfOKOB MO3BOMSAIT BbIMOMHATHL
CMOXHYI0 anropmTMm4eckyto obpaboTKy curHanos.

AHanormyHas cBsA3b napameTpoB (YHKUMOHAmMbHbIX OrnoKoB MO3BONSET BbINOMHWTE aBTOMaTUyeckoe
n3MeHeHWe Nboro napameTpa HACTPOWKK (aBTONOACTPONKA).

4.4.1.1 UHBepcusa curHanos

Pacwupennto yHKLMOHAMNbHBIX BO3MOXHOCTEN CINYXWUT elle OfHa BO3MOXHOCTb - CUrHam Ha OUCKPETHOM
BX0Ze Npu Heob6XOAMMOCTN MOXHO MHBEPTMPOBATb.

[na HenpepbIBHbIX CUIHaNOB M CB3siHbIX CBOWCTB MHBEPCUS HE MCMONb3yeTcsi, ANs AUCKPETHbIX CUrHanoB
03HayaeT nameHeHue coctosiHus (3ameHy 1 Ha 0 n 0 Ha 1) cMm. puc. 4.4, 4.6.

Bo3MOXHOCTb MHBEPTMPOBaHWA NO3BOSSIET, HANPUMep 3anyckaTb UNn cbpacbiBaTb TaiMep He nepegHuM, a
3agHUM (PpOHTOM cuUrHana u T. a.
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4.4.2 MpaBuna KOHUrypupoBaHus

BO3MOXHOCTW KOH(PUIYpMpOBaHUS He 3aBUCAT OT PyHKUMOHanbHOro 6rnoka u onpefenstoTcs Crneayowmmm
npasunamu (puc. 4.5):

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

* Ha mobom Bxoge (yHKUMOHanbHOro 6roka curHan MOXHO WHBEpTMpoBaTb (B MCXOAHOM COCTOSIHUM
MHBEPCUS OTCYTCTBYET).

* K mobomy Bxogy noboro yHKUMOHANLHOrO 6roka MOXHO MOAKMYUTL CreumanbHbid MYHKLMOHAMbHbIN
610K, KOTOpPbLIN 3a4aeT CUrHan B BUAE 3HAYeHUs (KOHCTaHTbl Un koadduumeHTa).

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

Ha puc. 4.6 npeacrtasneH npumep KOHUrypmpoBaHus.

PucyHok 4.6 - lMpumep KoHgpuypuposaHus

EavHasa cuctema ycnoBHbIX 0603HaveHnii yHKUMOHarNbHbIX BMIOKOB: MX NOPSAKOBLIX HOMEPOB B NporpaMmme
nonb3oBatensi, obo3HadyeHne Tuna (PyHkuumM 6noka) n OGuGnNUOTeuYHbIn HOoMep 6Onoka, a TakKe 3HayveHue
moandukaTopa pasmepa (KonnyecTsa BXOAOB) NpuBoauTcs B pasgene 4.3.1.

Ha puc. 4.6 npeacraeneHbl pasnuyHbie NPUMEpPbI Y BapnaHTbl KOHUIYPUPOBaHUS:

1) nokasaHa cBs3b (pyHKLMOHanbLHoro 6rnoka mHoroexogosoro M 14-MULTI_AND(20)-03 n cdyHKLMOHanNbHoro
6noka auckpetHoro Bxoga 01-DIN(06). [ns obpasoBaHus OaHHOW CBSA3WM, Ha YpoBHE KoHdwurypauwuu, Bxog 01
dyHKumMoHanbHoro 6roka 14-MULTI_AND(20)-03 nogkntovaeTcs k Boixoay 01 dyHkumoHansHoro 6noka 01-DIN(06).

2) nokasaH BapuaHT KOHdWUrypaumu, npu KOTOPOW [ABa BHELUHUX BXOAHbIX AMCKPETHbIX CUrHamna v OAuH
KO3(puUUEHT (B AaHHOM cry4yae porb KoadpduumeHTa BbIMOINHAET JorMyeckass nepeMeHHas, YCTaHOBIEHHas
dyHKuMoHanbHbIM 6riokom 10-SP(53) obpabaTbiBatoTcs yHKLUMOHANBHBIM 6IOKOM MHOrOBXOA0BOrO nornyeckoro U
14-MULTI_AND(20)-03 B COOTBETCTBMM C 3aBUCMMOCTbIO:

dOT =dIN1 & dIN2 & dINS.

roe: dOT - pesynbtat 06paboTku, dIN1, dIN2 - guckpeTHble curHanbl, NocTynarlme Ha Bxon koHTpornnepa, dIN3 -
ko3 purumneHT, npuHumatowmii 3Havenmsa 0 unn 1 1 yctaHaBnMBaeMbIi ONepaTopoM BPYYHYHO. [ins nogknioyeHns K
AVCKPETHBIM BXOAaM KOHTpOrnepa Mcnonb3yTcs yHKUMOHanbHble 6rokm BBoAa anckpeTHbix curHanos 01-DIN(06)
n 02-DIN(06). Bxoabl 01 n 02 dyHkunoHanbHoro 6noka mHoroexogosoro M 14-MULTI_AND(20)-03 noakntodaroTcs K
Bbixogy 01 6noka 01-DIN(06) un Bbixogy 01 dyHkumoHansHoro 6noka 02-DIN(06), a Bxoa 03 dyHKumMoHansHoro 6noka
MHoroxogosoro M 14-MULTI_AND(20)-03 nogkntodaeTcs k 6rnoky 10-SP(53) ons 3agaHusi norm4eckort nepeMeHHoON.

3) BbixogHol curHan dyHkumoHansHoro 6noka mHorosxogosoro M 14-MULTI_AND(20)-03 nogaetcs Ha 1-i1
OVCKPETHBIN BbIXOA KOHTponnepa, ana 4vero Ha Bxod 01 Groka guckpeTtHoro Bbixoga 21-DOT(09) nogkntoveH 01
BbIxog, 6noka mHoroBxogosoro N 14-MULTI_AND(20)-03. CurHan Ha Bxoae 01 dyHKUMOHanbLHOro 6rioka ANCKPETHOro
Bbixoga 21-DOT(09) nHeepTtupyeTcs.

4) Ha puc.4.6 nokasaHa MHBEPCUsi BXOLO0B CrieayrLmx (yHKLMOHamNbHbIX BIOKOB:
Bxoa 02 n 03 6noka 14-MULTI_AND(20)-03, Bxoa 02 6noka 16-TIMER(38), Bxog 02 6roka 19-OR(21), Bxop,
01 6noka 21-DOT(09).
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4.5 CvrHanbl 1 napamMeTpbl
4.5.1 Tvnbl cMrHanos, NapaMeTPOB U TUMNbI AaHHbLIX

HecmoTpa Ha TO, YTO BXOAHble U BbIXOAHbIE CUrHamMbl KOHTponnepa MoryT ObiTb TONMbKO ABYX BMAOB -
aHanoroBble U OUCKPETHble, PYHKUMOHaNbHbIe GroKM paccunTaHbl Ha o6paboTky curHanos, mmerowme 6Gonbluve
pa3Hoobpasusi.

Hanuune 6Gonee pa3HOOGpasHbIX CUrHaNoB CBA3aHO C ABYMsS obcrtositenbcTBamu. Bo-nepBbix, B cocTtaBe
OnbnmnoTekn ectb PyHKUMOHamNbHbIE GNOKU, CBA3aHHbIE C OTCYETOM peasribHOro BpPeMeHW (TavMepbl, NporpamMMmHble
3a4aTyvkM U T. M.) U CO CYETOM 4mcria cobbiTuin (cyeTumkun). Bo-BTOpbIX, Kak ykasbiBanocb B n. 4.3.1, napameTpbl
HACTPOVKN PYHKLIMOHamMNbHbIX BNOKOB 3a4aloTCA C MOMOLLbI0 CUTHANOB Ha ero HacTpOeYHbIX BXodax, a napameTpoB
HACTPOWKN C TOYKM 3peHmns nx popmaTa umeroT 6onbluoe pasHoobpasue.

B 1abn. 4.1 npepcTtaeneH MornHbIA NepeyeHb curHanos, obpabaTtbiBaeMbiX PyHKUMOHaNbHbIMKU Gnokamu. B
CBA3W C TeM, 4YTO napaMeTpbl HACTPOMKM MOryT 3afaBaTbCsl aHanorMyHbiMWU CUrHanamu, nocTynawlumMn Ha
HacTpoeyHble BXOAbl (PYHKUMOHANbHbIX 610KOB, B Tabnuvue He AenaeTcsa pa3nuyns Mexay CurHanamu 1 napameTpaMum
HacTpoviku. B Tabn. 4.1 npvBegeH MakcMMarnbHbIA AnanasoH U3MEeHEHUs1 curHanoB. B KOHKpeTHOM (yHKUMOHaNbHOM
Onoke 9TOT [pAuanasoH MOXeT OblTb orpaHuyeH. Hanpumep, BbIXOOHOWM curHan YyHKUMOHanNbHoro 6noka
perynmpoBaHUsa OrpaHUYeH YCTaHOBIEHHBIMWU YPOBHSMW BCTPOEHHOrO OFPaHWYUTENS WU Hanpumep, YUCMOBON
curHan, xapakTepuaylLnii HoMep TEKYLLEro yyacTka nporpammbl, OrpaHuyeH napameTpom pyHKUMoHanbHoro 6noka
nNporpamMMHOro 3agaTyumka, 3agatLero KoM4ecTBo y4acTKOB, U T. M.

MepeyeHb curHanos, o6pabaTtbiBaeMbIx PYHKLMOHANbHBIMW GrioOKaMuy, BKMOYAET cneayoLume TUnbl:

* aHarnoroBbIN (M3MepsieMble NapameTpbl, 3HA4YEHNEe aHaNoroBbIX BXO4OB-BbIXOA0B, TEXHUYECKME
eOVHULBI, KO3 MULNEHT, CKOPOCTb N3MEHEHNSI NapaMeTpa U T.n.);

* ANCKPETHbIN, UMMNYNbCHBIN;

* YMCIOBOM;

* BDEMEHHOW (YCTaBKa BPEMEHU, ANUTENBHOCTb MMMYIbCa).

B koHTponnepe MWK-52 Bce onucaHHOe Bbille MHOroobpasve TUMOB CUrHanoB M NapameTpoB HacTPONKM
o6cnyxuBaeTcs obLenpUHATEIM HABOPOM TUNOB AaHHbIX.

Mpun atom obecneunBaeTca NpocTon uHTepdenc ¢ 6azamm AaHHbIX APYIMX A3bIKOB NPOrpaMMMpPOBaHUS, YTO
cnocobcTByeT yHudmKauMm 1 pas3suTUIO NporpaMmmHoro obecrnedeHns KoHTponnepa. B 1abnuue 4.1. npeacraeneH
Habop TMNOB AaHHbIX A3blKa, NCMOSb3yeMbIX NPY peanu3auunn yHKUMOHaNbHbIX 6110KOB.

Tabnuua 4.1 - Tunbl aHHbIX

o KonuyectBO
" O6bemM 3aHuMMaemomn
HaumeHoBaHue TuNa Avana3oH nameHeHUs namMsiTY Mcnosnb3yembiX
peructpoB
OunckpeTHOE 0 vnn 1 2 6anta 1 perncTp
Llenoe ctangapTHoE -32768 ... 32767 2 Gavita 1 pernctp
Llenoe anvHHoe -2147483648 ... 2147483647 4 Gavita 2 peructpa
BeLuecTBeHHOe 3,4x10 % ... 3,4x10 *° 4 Gaiita 2 peructpa

*

MpumeyaHve. [OuanasoH W3MeHEHWs TUMOB [AaHHbIX Ha JIMLEBOW MaHEenu KOHTpOMnepa orpaHuyeH
COOTBETCTBEHHO Yncramm ot —9999 no 9999.

CooTBeTCTBME TWUMOB [AAHHbLIX, TUMOB CWUrHamoOB W NapameTpoB HACTPOWKM (YHKLMOHAMNbHbBIX GrokoB
npuBeneHo B Tabnuue 4.2.
Tabnvua 4.2 - CooTBETCTBME TUMNOB AaHHbIX, TUMOB CUrHANOB U NapaMeTpOB HACTPONKM

CurHanbl M napameTpbl HACTPOWNKU

hYHKUMOHANLHLIX GNIOKOB PasmepHocTb Tvnbl 4aHHbIX

1 AwnarnoroBbilt (M3MepsiemMble NapamMmeTpsbl, | % unu TexHu4eckne eamHnLb BelecTBeHHbIN
3HayeHne aHarnoroBbiX BXOA0B-BbIXOA0B,
TeXHUYeCcKne eamHuLbl, KO MULEHT,
CKOpOCTb U3MEHEHUSI NapameTpa U T.M.

2 [OnCKpeTHbIA, UMNYIbCHBIN 0/1 Llenoe ctaHgapTHoe
3 Yucnoson - Llenoe ctangapTtHoe
4 BpemeHHOoI (Bpems, ANUTENbHOCTb yacbl, MUHYTbI, CEKYHAbI, AeCATblE A0NM cekyHa, | Llenoe anuHHoe
nMmnynbca) ansa neamkaumm: 0 — 994 59m (0 — 3599999 —

Aana U3MeHeHua napameTpoB No CeTVI)*‘]

*1. Hanpumep ecnu ecmb 3HavyeHue epemeHu YY:MM:CC:[ (yacbi:MuHymbi:ceKyHObI:0onu CeKyHO), mo
3HayqeHue yernoeo 0nuHHozo X 6yde pasHo: X = [ + 10*CC + 600*MM + 36000*44.

PasmMepHOCTb aHanoroBbIX CUrHafmoB M MapaMeTpoB, a Takke CKOPOCTM WX U3MEHEHUs onpenensietcs B
npouecce kanMbpoBKM KOHTpoririepa u MOXeT bbiTb 3agaHa Nbo B NpoLeHTax, MMbo B TEXHUYECKMX eanHULaX.

PasmepHOCTb BpPEMEHHbLIX MapaMeTpoB 3a4aeTcs Avana3oHOM BpPEMEHW KOHKPETHOrO (OYHKLMOHANbHOro
6roka (4acbl, MUHYTbI U MUHYTbI, CEKYHbl COOTBETCTBEHHO).

B npouecce BblMMUCIEHWNIA 3HAYEHNSI CUTHANOB M MapamMeTPOB KOHTpOsfiepa aBToMaTUYeCcKn orpaHNYnBaloTCS
AVana3oHOM U3MEHEHNS1 COOTBETCTBYHOLLMX TUMOB AaHHbIX.

Mpun KOHTPOIE aHanoroBbIX CUTHANOB B TEXHWYECKUX eQuHMUAaX Ha LMQpPOoBbIX MHOMKATOpax paspeluatoas
CMocoBHOCTb MHAUKaLmmn He npesbiwaeT 0,001 eamHuy (1nm 0,01%).
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AHanoroBble curHanbl (OPMUPYIOTCA Ha BbIXoAe TakuxX (YHKLMOHANbHbLIX OrOKOB, Kak perynsTopbl,
CyMMaTopbl, 3aA4aT4MKN, MHTErpaTopbl 1 T. 4. K aHanorosbiM curHanam OTHOCHATCS Takve napaMeTpbl HACTPOWKK, Kak
npepensl cpabatbiBaHWMA KOMNapaTopa, ypOBEHb OrpaHuyYeHns 1 T. N. HecMoTpsa Ha To, YTO Ha aHanoroBbIX BXo4ax U
BbIXOAax KOHTponnepa curHan meHsetcsa B guanadoHe 0-100% Ha Bbixoge (yHKUMOHanbHbIX GNOKOB aHanorosbii
CUrHan MOXeT U3MEHATbCA B Gonee LUMPOKOM AManasoHe — B AManasoHe COOTBETCTBYHOLIMX TUMOB AaHHbIX. JTO
Nno3BOMseT, Hanpumep, cknaaplBath ABa Y1cna, kaxaoe u3 kotopblix paBHo 90%, n Ha Bbixode cymmartopa nonyvaTb
npaBunbHbIN pe3ynbTat. Ecnu pesynbTaT Kakux-nubo BbIMMCMEHWI OKasblBaeTcs 6onblue yCTaHOBMEHHOro Tuna
AaHHbIX, TO CUrHaM Ha BbIXoAe (YHKUMOHANbHOro 6noka orpaHnyMBaeTCs 3HAYEHUSIMU COOTBETCTBYHOLLEro Tuna
AaHHbIX.

BpeMeHHble curHanbl poOpMUPYIOTCA Ha BbIXOA4E TalMepoB, MPOrpaMMHbIX 3a4aT4MKOB, OQHOBNOGPATOPOB U
T. N. PYHKUMOHanbHbIX 6nokoB. K BpeMeHHbIM curHanam OTHOCATCS Takme napaMeTpbl HaCTPOWKW, Kak NOCTOSHHbIE
BPEMEHM, MPOTSXKEHHOCTb y4acTka, BpeMS BblOEPXKM U T. N. B KOHTponepe npeaycMoTpeHbl YeTbipe pasmepHOCTM Ans
BPEMEHHbIX CUrHamnoB: AecATble AONU CeKyHA, CeKyHAbl, MUHYTbI 1 Yackl. KOHKpeTHas pa3mepHOCTb onpedenseTtcs
COOTBETCTBYHOLLMM TUNOM (PyHKUMOHANbLHOro 6noka (cm. Tabn. 4.2).

[na BpeMeHHbIX CUrHanoB MWHMMAsbHBIV LAr M3MEHEeHWs U YCTaHOBKN B AENCTBUTENbHOCTU peanuayeTcs,
TOMbKO €Ccnn 3TOT wwar 6onblue BpeMeHu LuKNa, C KOTopbiIM paboTaeT KOHTponnep.

YucnoBble curHanbl — 3TO CUrHanbl Ha BbIXOAE CHETYMKA MNKN Apyrnx PyHKUMOHAanNbHbIX 6riokax, paboTta
KOTOPbIX CBSi3@aHa C OTCYETOM COOLITUI. YNCMOBLIMM MOTyT BbITb M MApameTpbl HACTPOWMKN, HaNpUMep, Y1UCNo MOXeT
3a4aTb rpaHNYHOE 3HaAYeHWe curHana Ha BblBOAE CHETYMKa, HOMep 3Tana, K KOTOPOMY OOrKHa NepenTn normyeckas
nporpamma u T. .

[OuckpeTHble curHanbl 060blMHO OOpabaTtbiBalOTCA  NOTMYECKUMU  PYHKUMOHanbHbIMM - Bnokamun  u
yHKUMOHaNbHbIMN BriokamMu, CBA3aHHLIMKM C nepekrnoveHvem curHanos. OgHako AWCKPETHbIMU MOryT ObiTb ©
napameTpbl HacTporkn. Hanpumep, AUCKpeTHble curHanbl B pyHKUMOHaNeHOM 6roke 3agaHusa onpeaensior, 4oSkHa
N1 BBINOMHATLCA CTaTUyeckasa u AMHammuyeckas banaHcMposka.

MacwTtabHbin ko3acdhdruUMeHT — 3TO NapameTp HACTPOMKM pada dyHKUMOHaNbHbIX 6nokos, rae Tpebyetcs
maclTabvpoBaHve curHanos. Tak, 9TOT koaddmUMeHT ncnonbayeTcsa B PyHKUMOHaNbHbIX 6r10kax aHanorosoro BBoAa
W BbiBOAA, CyMMWpOBaHuWA ¢ MmacwrabupoBaHmem un T. n. KoadduumeHT nponopuMOHanbHOCTM MCNoMb3yeTcs B
OCHOBHOM B (DYHKLMOHarbHbIX 610kax perynvpoBaHus.

CKOpPOCTb WU3MEHEHUs1 aHaroroBbiX CUrHaNoOB — 3TO MapamMeTp HACTPOWKM 3adalolui, Hanpumep,
CKOPOCTb U3MEHEHUs Npu AUHaMU4Yeckon BanaHCcMpoBKe Unu 3agaroLien orpaHNYeHns CKOpoCTU B (DYHKLMOHANBHOM
6noke orpaHUYeHNs CKOPOCTMU.

AnuTenbHOCTbL MMNyNbca — 3TO MapameTp HaCTPOMKM (PYHKLMOHANbHOro 6rnoka MMMNYrnbCHOrO BblBOAA.
OTOoT napameTp 3agaeT MWHMManbHY ANWTENbHOCTb WMMNyNbca, (POPMMPYEMOro MMMYSbCHBIM  PErynsaTOpOM.
AnuTenbHOCTb MMMNYMbCa OTCHUTBLIBAETCA B AECATbIX AOMAX CeKYHAbI.

TexHuyeckme eanHULbI — 3TO NapaMeTpbl HACTPONKN PyHKLMOHaNbHbLIX B65I0KOB onepaTMBHOrO KoHTpons. C
NMOMOLLIO 3TUX MapameTpoB 3adaeTcd dopmaTt uucna, B KOTOPOM KOHTPONUpyeMble napaMmeTpbl (Hanpumep,
napameTp, 3agaHue, paccorracoBaHve v T. A.) BbIBOASTCHA HAa MHAMKATOPbI NULIEBON NaHenu.

4.5.2 B3anmMHOe COOTBETCTBME CUIHANOB U NapameTpoB

Mpy KOHMWrypmMpoBaHUM YHKLMOHAmMbHBIX BfI0OKOB pPa3HOTUMHOCTE CUrHaNOB Ha COEAUHSAEMbIX BXOAaXxX He
ABNAETCA NpensTCTBMEM ANSA UX COefuHeHus. EQMHCTBEHHO, YTo Heo6XxoAMMO NpY 3TOM yunUTbIBaTh - 3TO B3aMMHOe
COOTBETCTBME AMana3oHa M3MEHEHNS PasnnyHbIX CUrHamnos.

Hanpumep, ecrnu BpemMeHHON BbIXOA TaWMepa CBsi3aTb C aHanoroBbiM BXOAOM CymMMaTtopa, TO 3HayeHue Ha
BXOZe cymmaTopa OyaeT onpenensaTbcs cornacHo cooTHowenumto: X = 10*T.

B3aumHOe COOTHOLWEHME WMeeTCsd He TOMbKO MexXAy HENpepbiBHbIMW CUrHanamu, HO W Mexay
HenpepbIBHLIMW CUrHaNamu, ¢ OAHOW CTOPOHbI, U AUCKPETHLIMK C Apyron. Ecnu, Hanpumep, Bxod cymmaTopa CBA3aThb
C BbIXOAOM f0rn4yeckoro yHKUMOHanbHoro 6roka, T0 NPy M3MEHEeHWU CurHana Ha BbIXO4e MOCMeAHero C Hyns Ha
edVHWLY CcUrHan Ha Bxofe cymmaTtopa OyaeT AMckpeTHo nsmeHsitecs ¢ 0 Ha 1 (eanHuy unu %).

B3anMHoe cooTBeTCTBME pa3nMyHbIX CUrHaNoOB Ha BbIXoAax W BXxoaax yHKLMOHaNbHbIX 6110KOB NpMBedeHo B
Tabn. 4.3.

Tabnuua 4.3 - BsaaumHoe cooTBETCTBME CUTHaNoB

CurHan Ha Bxoge CurHan Ha Bbixoae 6110ka (MICTOYHUK)

6noka (nprMeMHuMK)

AHanoroBbin, X,%

BpemeHHon, T

Yucnoson, N

OuckpeTHbin, D

Ananorosbin, X,% X=X X=10"T X=N X=0,npuD=0
X=1,npuD =1
BpemeHnHon, T T = yenada yactb X T=T T=0,1"N T=0,npuD=0
T=01,npuD =
Yucnoson, N N = uenas 4yactb X N =10*T N=N N=0,npuD=0
N=1,npnD =
OuckpeTHbin, D D=1,npnX>0 D =1 npn nobom T D=1,npuN>0 D=D
D=0,npnu X=<0 D=0,npuN<0
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4.6 Mopsapok o6cnykmBaHusa (pyHKLMOHaANbHbIX 6110KOB
4.6.1 UuknuyHocTb paboThbl

Linknorpamma paboTbl KOHTpOnnepa npeacraeneHa Ha pucyHke 4.7. Bpemsa umkna BbINOMHEHWS NporpamMmbl
nonb3oBaTens dgukcnposaHo n coctaenset 0,1 cekyHabl. BHavyane obcnyxumBaeTcs nepsbii OYHKLUMOHAMNbHBLIA 60K,
3aTeM BTOPOW W T.A4. Moka He BygeT obcnyxeH nocnedHui dyHKUMOHanbHbI 6nok. Korga Bpems B npegenax
YyCTaHOBINEHHOIO BPEMEHM LMKa UCTeyeT nporpaMMa BHOBb NepengeT K 06CnyxvMBaHWUio NepBoro yHKLUMOHANbHOMO
6noka.

CeaHc ceTeBoro obmMeHa C BEpPXHMM YPOBHEM YCMOBHO NOKa3aH B LMKNe KoHTpomnnepa. Ha camom gene
ceTeBoW OOMEH HOCUT CnyYaiHbIA XapakTep MO OTHOLUEHWIO K LIMKIY KOHTponnepa.

FYy }
1. CynTeiBaHWe
BXOZHBIX NepemMeHHbIX

L4
2. BoinonHeHne ogHoro
Nnpoxoaa nporpamm

¥
3. ¥YcTaHoBKa
BbDXOAHBIX NepemMeHHbIX

v

4. CeteBoil 0BmeH
C BEpPXHUM YPOBHEM

P —

PucyHok 4.7 - Luknozpamma pabomsl KoHmporiepa

ObLiee Bpemsi, 3aTpaunBaeMoe Ha oGcnyxuBaHue yHKUMOHanNbHbIX 6rokoB Tos M MHTEpPENCHOro KaHana
Tur, BOMKHO GbITb MEHbLUE BpeMeHu uukna, pasHoro 0,1 cek:

Tos + Tun < 0,1 cek

4.6.2 3apgepxka obcnyxmBaHuA pyHKUMOHANbHbLIX 6110KOB

B kaxgom umkne gyHKUMOHanbHbIM 6ok nonyyaeT Ha CBOW BXOAbI CUIHarbl, BbIYUCIIEHHbIE B NPeAbiayLlem
umkne yHKUMoHanbHbIMK 610KamMu, K KOTOPbIM AaHHbIN (YHKUMOHAabHbIN 60K NOAKI0YEeH No KoHurypauuu.

LinknuuHocTe obcnyxmnBaHns yHKUMOHAmNMbHbIX 6MOKOB NpMBOAMT K TOMY, YTO 3ajepxka B obpaboTtke
CUrHaroB 3aBWCUT OT NopsiAKka NPOrpamMmMMpPOBaHNS COeAMHEHHbIX Mexay co6oM pyHKLMOHaNbHbIX 6110KOB.

Moatomy, Hanpumep, B cxeme puc. 4.8a obLuas 3agepxka obpaboTku cocTaBnseT OAMH LMK, @ B CXEMe puC.
4.86 — gBa umkna.

OT0 06CTOATENBCTBO CriedyeT yuuTbiBaTb NPU NPOrpamMMmnpoBaHMmn (yHKLMOHAaNbHbIX 61OKOB.

O6uwaa pekomeHpauusa: AON9 MUHAMU3AUMW 3afepXKu KenaTernbHo, 4ToObl (PyHKUMOHAanbHbIN  Grok-
WUCTOYHMK MMEN MEHbLUMA HOMEpP, YeM (PYHKUMOHamnbHbI OMOK-NPpUeMHMK (BENMYMHA 3TOW pasHuLbl 3HAYEHUS He
UMeeT).

PucyHok 4.8 - 3adepixka obcnyxueaHusi
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5 CeTeBasi apxuTeKTypa
5.1 OOuee onucaHue cetn

KonTtponnep MWK-52 wvmeeT wuHTepdencHbI KaHamn nocnefoBaTenbHOM CBA3WM, C MOMOLLbID KOTOPOro
KOHTpOnnepbl MOryT o6beanHATLCS B FOKanNbHY UMW pacrnpefernieHHyo ynpasnsiowyo ceTb. B ceTn KoHTponnepsl
MoryT obmMeHuBaTbCA MHPOPMaLMEN, Kak C KOMMbIOTEPOM, Tak U Mexay COBoN.

®usnyeckas opraHu3auus ceTy npeacTasneHa B pasgene 5.2.

Jlornyeckasa opraHnsaumns ceTv npeactasneHa B pasgene 5.3 1 umeeT cregyrolme BO3MOXHOCTN CETEBOrO
obmeHa nHdopmaumei:

1) obMeH nHopmaLmen Mexay KOHTpornepaMm (KOMNbITEP SBNSETCS AUCNETYEPOM CETEBOro obmeHa),

2) 06MeH MHdOpMaUMen MeXay KOHTponnepamMmu 1 KOMNbTEPOM,

3) kombrHupoBaHHasa opraHusauus obmeHa, obbeauHsoLWas BCe npevmyllecTBa ABYX MNepBbiX cnocobos
ceTeBoro obmeHa.

5.2 dusmnyeckas opraHusaumsa cetm

KoHTponnepbl B ceTu CBA3bIBAOTCA ApYyr C APYroM C NMOMOLLbIO BUTOM Napbl MPOBOAOB. [AnnHa NUHMM CBA3M
moxeT gocturate 1200 M (Ha OHOM CErMeHTE CeTU) B 3aBUCUMOCTU OT YCTaHOBIIEHHOW CKOPOCTU nepeaayn AaHHbIX.
[nsi yBenuyeHns AnvHbl NIMHAKW CBA3M, @ TaKKe KONMYECTBa CErMEHTOB - UCMOMb3YHT MarnuctparnbHble YCUNUTENu.

CeTb UMEET MHOTOTOYEYHYI0 KOH(UIYpaLUMIo U LUMHHYIO TONOMoruto. [nsi NoCTpOEeHNst CeTU KOHTPONNEPOoB (80
31), nNpegHasHayeHHbIX AnA obMeHa WHdOpMauueln ¢ KOMMbTEPOM HeobXoaAMMO LOMOMHUTENBHOE YCTPOWCTBO,
KOTOpOe ncnonb3yeTcs Ana npeobpasoBaHus nHtepdencos RS-232 8 RS-485 - BrN-485 (vnn USB B RS-485 - BINK-
52).

Ecnu koHTponepbl pasmeLlaloTcs Heganeko Apyr OT gpyra (Hanpumep, B npegenax OAHOro MOMELLEeHus ),
3KpaHMpoBaTb NpoBoaa He TpebyeTcs. Mpu 3HAYUTENBHBIX PACCTOSHUAX MeXAY KOHTpOoNnepamMmm n Hanmynum noMex Ha
NVHUM NPEANOYTUTENBHO UCMONBb30BaTh 3KPaHMPOBAaHHYIO BUTYIO Napy.

K wHTepdencHbIM BXO4aM KOHTPOMEPOB, PacCMoOfiOKEHHbIM B KpawHUX TOYKaX COEOUHUTENbHOW IUHUK
Heo6XoAMMO MOAKMIYMTL [Ba TepMUHanbHbIM peauctopa conpotueneHmem 120 Om (R1 n R2). lMNogkntoyeHune
pesuctopoB k koHTpornepam NeNe 01-30 He TpebyeTcs. [NogknioyeHMe TepMUHanbHbIX Pe3NCTopoB B Groke
npeobpasoBaHnsi uHTepderico BIrAN-485 (BrN-52) cmotpn B pykoBoACTBE MO 3kcnnyataumm Ha Bl1A-485
(BrNMN-52). MopgkntoveHne TepMUHanNbHNX pe3ncTopoB B koHTponnepax MUK-52 cm. pucyHok 5.1, 10.9, 10.10.

CTpyKkTypHasi cxema noakrnoyeHns MHTepgencHbIX Lienen nokasaHa Ha puc. 5.1.

* [InuHa omeemeneHuli om nuHuu ces3u Lo (npu ykazaHHoM criocobe nodkrnoyeHusi) 0ormkHa bbimb HauMeHbwel.

PucyHok 5.1 - CmpykmypHasi cxema rnooknodeHuss uHmepghelicHbIx uenel

5.3 Jloruyeckas opraHMsauus cetu
5.3.1 CeTeBas agpecauus KOHTPONepoB

Kaxxgomy koHTponnepy MUK-52, nogknioueHHOMY K CeTu, NpucBamBaeTCs YHUKanNbHbIA NOrMYECKUn HoMep -
CeTeBOV agpec unuM Homep npubopa B CeTU. JTOT HOMEp YCTaHABMMBAETCS B MPOLECCe MpOrpaMMUpPOBaHMS Ha
YPOBHE KOHpUrypauum B npoLenype «CUCTEMHbIE NapaMeTpbl» (CM. pasgen. 7).

Mopsgok ceTeBbIX aApecoB B CETU HUKAK He CBsI3aH C (PU3MYECKMM MOPSAKOM BKIHOYEHUSI KOHTPOINEpPOB.
CeTeBble agpeca MOryT yCcTaHaBNmMBaTbLCS B N0OOKM nocneaoBaTenbHOCTN UM UMETb NPOMYCKU.

Mpu ycTaHOBKe ceTeBbIX aApeCOB OOMKHbI BbINOMHATLCS CrieayoLimne npasumna:

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

* KOHTPOMMEep, KOTOPbIN y4acTByeT B OOMeHe, He [OMkeH MMeTb ceTeBol agpec, paBHbii 0. Mpu N=0
KOHTpOINep NporpaMMHO OTKIHYEH OT CETU, U HE pearupyeT HY Ha Kakue 3anpocbl BHELLHMX aBOHEHTOB, HO NPY 3TOM
LLEJNTOCTHOCTb CETU COXPaHSEeTCS;

* MaKCMMarnbHOE YMCIO KOHTPOJIEPOB, 00bEANHAEMbIX OOHUM CETMEHTOM CETU, He JOJMKHO npeBbiwaTth 31.
Mpn ncnonb3oBaHUKM MarncTpanbHbIX YCUITUTENEN KONTMYECTBO KOHTPOINIEPOB HE AOMMKHO NpeBbiwaTth 250;

* B O[JHOW CETU HEe OOIMKHO ObITb ABYX UM Oonee KOHTPOSNEPOB, MMEKLLNX OANHAKOBbLIV CETEBOM agpec.
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5.3.2 Bo3moxXHOCTU o6MeHa uHdopmaLmen Mexay KOHTponsepamMmum

O6MmeH mHopmauven mexay KOHTponnepamy OCyLeCTBNSeTCH Ha YpOBHE CUrHamnoB w/vnv napameTpoB
YHKLMOHArbHbIX 6r10KOB.

WMHnumanusaumio obMeHa mHgopmaumen mexagy KOHTponnepamu npousBoAMT MacTep-yCTPOMCTBO ceTu —
KOMNbIOTEP UNWN APYron KOHTponnep, Nockinas B ceTb CneuuanbHyo LUMPOKOBELLanbHY0 KOMaHay O Havane ceTeBoro
obmeHa. KomnbioTep (Mnun Apyron KOHTponep) ABNsAsCck AUCNeT4epoM CeTeBOro omMeHa NpoBOANT CUHXPOHM3ALMIO U
KOHTpOnb Hag obmeHom no cetn. KoHTponnep (gucnetyep ceTeBoro oOMeHa) [OMKEeH Mcrnonb3oBaTb
dyHKUMOoHanbHbIN 6rok LAN_SV(1).

dusmyeckas opraHu3auus ceTu npeacTasneHa B pasgene 5.2.
Mpu cBA3M yHKLMOHaMNbHbIX 6NOKOB Yepe3 ceTb UMeeTcs psg 0CobeHHOCTEN:

* HenocpeacTtBeHHO CBs3bIBaTb (YHKUMOHamNbHbIE ONOKM Yepe3 ceTb Henb3s - [ANs TakoW CBS3n
UCMNOMNb3yHTCS OBa cneumanbHbIX yHKUMOHanNbHbIX 6rnoka: 6nok mHTepdencHoro BeiBoga LAN_OUT(04) n 6nok
uHTepdgericHoro BBoga LAN_IN(03).

* Ecnu BbIXxogHble cwrHambl Kakux-nbo yHKUMOHaNbHbIX OrNOKOB [AOMKHbI MepedaBaTbCA B Apyrue
KOHTpOnnepbl, COOTBETCTBYIOLMNE BbIXOAbI (PYHKUMOHamNbHbLIX 610KOB N0 CTaHA4apTHOWM npoueaype KoHurypmpoBaHus
NOAKMNIoYaTCH K BXoAaMu yHKUMOHanbLHoro 6noka nHtepdencHoro sbisoga LAN_OUT(04).

» Ecnun kakvne-nnbo dyHKUMoHanbHble 6rokn 0gHOro KOHTpOMnepa AOMKHbLI NPUHUMATL CUrHanbl OT APYroro
KOHTponnepa, Ux BXOAbl NO CTaHAAPTHOW KOHMMUrypauum coeguHsaTca C Bbixogamu 6noka uHTepdpencHoro Beoaa
LAN_IN(03).

* OanH hyHKUMOHanbHbIM 6nok uHTepdericHoro Beoaa LAN_IN(03) opraHusyeT cBsA3b TONbKO C OOHWM
dyHKUMOHanNbHbIM  6riokom  MHTepdpenicHoro BbiBoga LAN_OUT(04) ppyroro koHTponnepa. Ecnu  gaHHomy
KOHTponnepy Heobxooumo CBSA3aTbCA C HECKOSIbKMMMW KOHTponfepamu, B HEM Heobxooumo 3anporpaMmmMupoBaTh
HEeCKONbKO PyHKUMOHanbHbIX 6riokoB nHTepdencHoro Beoga LAN_IN(03).

« B dyHKkumMoHaneHoM 6noke wuHTepdericHoro Beoga LAN_IN(03) yctaHaBnuBaeTcsa ceTeBOW agpec
KOHTpOnnepa-ncTo4YHmKa, T.e. TOro KOHTpOnnepa, oT KOTOPOro ByAyT NONy4eHbl AaHHbIE.

* B kaxxgoM KOHTponnepe MOXeT ycTaHaBnmaaTbcsa Ntoboe Ymcno yHKUMOHabHbIX 6r10KOB UHTEPdENCHOrO
BBOAa-BbiBOAA. KaXabli KOHTPOMNNep MOXET nepefaBaTtb B CETb NPOU3BOSIbHOE KONTMYECTBO CUrHAmMOB.

B kayecTBe npuMepa Ha puc. 5.2 nokasaHa CBA3b ABYX KOHTPOMNNEpPOB, nMetoLwux ceTesble agpeca 05 1 11.

Mpu gaHHOM KOHUrypaumm:

1) Bxog 01 6noka aHanorosoro Bbixoga 15-A0T(08) koHTponnepa Ne2 yepes ceTb nogknioyeH Kk Boixogy 01
6roka cymmumpoBanusa 05-SUMM(13)-02 koHTponnepa Ne9.

2) Bxog 01 6roka norunyeckoro UMK 17-OR(21) koHTponnepa Ne2 yepes ceTb nogknioyeH K Bbixoay 01 6noka
nornyeckoro M 12-AND(19) koHTponnepa Ne9.

Bonee noapo6Ho GMbGnnoTeka U onucaHue yHKLMOHanNbHbLIX GrIOKOB, B TOM YMcrie 6roKoB MHTepdencHOro

BoiBoga LAN_OUT(04) n uHtepdpeincHoro Beoga LAN_IN(03) npencrtaBneHbl B pykOBOACTBE MO 3KCMyatauuu
lMPMK.421457.005 P32.

PucyHok 5.2 - Ceszb d8yx KOHMPOepos Yepes ¢hyHKUUOHarnbHbie 6510ku UHmMepgelicHo2o 8800a-68b1800a
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5.3.3 Bo3moxHOCTU 0O6MeHa uHcopmaLmen Mexay KOHTposnsiepamMm U KOMMNbIOTEPOM

WHnumanusaumio obmeHa nHdopmaumnen Mexay KOHTponnepamm npous3BoauT MacTep-yCTPOWCTBO CeTU -
KoMnbtoTep. B ceT BoamoxHa cBA3b MexAy NobbiM KOHTPONNEPOM Y KOMNBIOTEPOM.
®usnyeckas opraHu3sauusa ceTv npeacTasneHa B pasgene 5.2.

KomnbloTep MOXeT B3auMOoAeCTBOBaTb C KOHTPOSIIEPOM Ha CreayowmxX YPOBHSIX:
- Ha YPOBHE BXO[0B-BbIXOA0B (PYHKLIMOHANBHOrO Grioka,
- Ha ypoOBHE MpOrpaMMUPYEMbIX PErucTpoB — MapamMeTpoB (OyHKUMOHanbHOro Groka (cM. mogenb Groka

puc.4.5).

Mpn obmeHe uwHMoOpmaumen ¢ yHKUMOHaNbHLIM 6r0KOM ykasbiBaeTcs Homep 6roka, a npu obmeHe ¢
nporpaMMMpyemblMn PErMcTpamu - Homep perucTpa.

KomMnbioTep nocbinaeT KOHTPONepy 3anpoc UNn KOMaHAy M Nony4YaeT OT KOHTporepa COOTBETCTBEHHO OTBET
unn nopTeepxaeHve (cm. puc. 5.3). 3anpoc nocbinaetcsa KOMMNbHTEPOM MpU HeobXoAMMOCTVM MOMyYuTb OT
KoHTponnepa (dyHKUMOHanbLHoro 6rioka) Kakyto-nmbo nHdopmMauuio.

— 3anpoc s
P = G
OrtBer TR EEEs §
A Do
= & )

] I Komanna

[MoaTBepHaeHHE

KomnetoTep KoHTponnep

PucyHok 5.3 - Budbi coobuwieHull rnpu ces3u ¢ KOMMbomepom

MonyunB 3anpoc, KOHTPONMEpP roTOBUT TPebyeMyto MHOPMaLMIO U NepedaeT ee KOMMNbIOTEPY B BUAE OTBETA.
KomaHga nocbinaetcs KOMNbOTEPOM NpU HEOBXOAUMOCTU M3MEHWUTL NapameTpbl HACTPOWKK Broka.
Mony4uB KOMaHay, KOHTPOMNEP €€ UCMOSHSET U NepedaeT KOMMbIOTEPY NOATBEPXKAEHME.

KomnbioTep npu o6mMeHe MHpopMaLMelt ¢ KOHTPOsiepaMn UMeeT psig BO3MOXHOCTEN:

+ 3anpocuTb 3Ha4yeHne curHana Ha nbom Bxoade unu Beixoge nboro 6noka B N06OM KOHTponnepe.

» 3anpocuTb 3HaveHue nboro napameTpa HacTpoviku noboro 6noka B Ntob6OM KOHTponnepe.

* hameHunTb 3HadeHmne nboro napameTpa noboro 6noka B NoOOM KOHTponrepe.

» OcywecTBNsATb MNYCK/CTON NPOrpaMMHOro 3afgaTtyvka.

» Banpocutb Hanuuue owmbok B nwbom kKoHTponnepe. MNpu paGoTe C onepaTtuUBHbIMKM MNapameTpamu
KOMMNbIOTEP MOXET 3anpalumBaTh Y U3MEHATb TE Xe NapameTpbl, KOTopble HabngaeT n n3meHseT onepartop, paboTas
C NWLEBOW NaHenbl KOHTponnepa (cMm. rn. 6).

5.3.4 BO3MOXXHOCTU KOMOMHMPOBaAHHOW OpraHu3auuMm obmeHa uHcopmaumen mexay KOHTposnnepamm
M KOMMNbIOTEPOM

KomburHupoBaHHast opraHm3auus obMeHa, 06beauHaeT Bce NpenmyLLecTsa ABYX NepBbIX cnocoboB ceTeBoro
obmeHa:

1) o6MeH MHdopmaLmelt Mexay KOHTpornnepamm (4epes KOMNbIOTEP),

2) 06MeH UHdOpMaUMe MeXay KOHTponnepamMmmu 1 KOMNbITEPOM.

Jlornyeckasa opraHmsauns KOMOUMHMPOBAHHOIO 06MeHa Mo CeTU MMEET CrieAyLne BO3MOXHOCTU:

1) npu obmeHe uHdOpPMauven Mexay KOHTpomnnepamu (KOMMbOTEP SBMSETCA AUCMNETYEPOM CETEBOrO
obMeHa), - KOHTPONNepbl NepeaarT MHPOPMALUIO MO CETU OT OAHOIO - APYrOMY C NMOMOLLBI (PYHKLMOHAbHbBIX OM10KOB
ceTeBOro obmeHa,

2) paHHasa nepefaBaemas MHopMmauumsa (Mexay KOHTponnepamu) no CeTU oOkasblBaeTcs OOCTYMNHOM U
KOMMNblOTEpY.

Takum obpasom, KOMOMHMPOBaHHasi opraHM3auus obmeHa NpeaoCcTaBnseT BO3MOXHOCTbL CAenaTb JOCTYMHON
UHdOpMaUulo npu ceaHce obmeHa Mexay KOHTponnepamu cpasy HECKONbKkUM aboHeHTaM CeTU: KOMMbITEpY U
OLHOMY WS HECKOJIbKUM KOHTpOJiepam. YTo TeM cambiM COKpaLLaeT BpeMsi AOCTYNa K AaHHbIM U nepuog obMeHa no
ceTu.
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5.4 KoMMyHMKaUMOHHbIe PYHKLUN

CBsi3b KOMMbIOTEPA C CETbI KOHTPOINIEPOB OPraHU3yeTCcs Ha TPeX YPOBHSAX: M3N4ECKOM, MHDOPMALIMOHHOM
W TPaHCMOPTHOM.

®Pusnyecknini ypoBeHb NpeaHasHayveH Anst ANeKTpUYecKon CBA3N Mexay KOMMbITEPOM U KoHTponnepamu. Ha
du3nyeckoM ypoBHe ucnonb3yetcs uHTepdenc RS-485. duanyeckuin ypoBeHb OpraHusaumv ceTu npencTaBneH B
pasgene 5.2.

WHpopmaLmoHHbIN ypoBEHb NpuaaeT nepefaBaemblM COOOLLEHUSAM onpeaeneHHbin hopmaT nepefaBaemMoro
Kagpa: Ha nepepgatowienn ctopoHe fobaBnsieT k coobLeHnaM aapec YCTPOMCTBA, (PYHKLMOHANBHbBIA KO4 onepaumun u
6anTbl KOHTPOMbLHOM CyMMbl, @ Ha NPUEMHON CTOPOHE BbiAEnsieT OaHHble W KOHTPONMUPYET KOHTPOMbHYK CyMMY
coobueHus. Cmbicn coobLeHns Ha MHPOPMaLMOHHOM YPOBHE He paclunMdpoBbIBaeTCS.

TpaHCnopTHbIN  ypoBeHb  (POPMUPYET CMbICMIOBOE codepxaHue coobleHns npu  nepegade u
pacLmdpoBbIBAET CMbICI 3TOr0 COO6LLEHNS Npu npueme.

WHTepdenc KoHTponnepa npefHasHayeH Ans NporpaMMUpPOBaHUS U KoHdWrypupupoBaHusa npubopa, Ans
UCMOMNb30BaHNA B KavecTBe YyAaneHHOro KOoHTponnepa npu paboTe B COBPEMEHHbIX CETAX ynpasneHus u cbopa
uHdopMauum (nprema-nepenaym KomaHa n gaHHbix), SCADA cuctemax v T.M.

MpoTokonom cBsi3n no uHTepgency RS-485 aesnaetca npotokon MODBUS pexum RTU (Remote Terminal
Unit).

Ona paboTbl HEOOXOAMMO HacTPOUTb KOMMYHWUKALMOHHbIE XapakKTEPUCTUMKU KOHTpoOrnepa Takum obpasom,
4yTOObI OHWM coBnaganu ¢ HacTponkamm obMeHa AaHHbIMU KOMMbKOTEpPa U APYIMX KOHTPOMMepoB. XapaKTepuCTUKM
ceTeBoro obMeHa HacTpamBalTCA Ha COOTBETCTBYHOLLEM YPOBHE KOHUrypauum, cM. pasgen 7.

Mpu o6MeHe nNo MHTepdEeNCHOMY KaHany CBA3u, eCrv NPOUCXOAUT Nepefada AaHHbIX OT KOHTPOMnepa B CETb,
Ha NMLEeBON NaHeNn KOHTpornepa muraet nHamkatop IHT.

dopmupoBaHmne 06riacTu NporpaMmmMmnpyemMbix PErMCTPOB KOHTPONMepa NpeacTaBneHo B pasgene 5.4.1.

KonnyecTtBo 3anpalumBaemMbiX perucTpoB He AOMKHO npesbiwaTtb 16. Ecnu B kagpe 3anpoca 3akasaHo 6onee
16 peructpos, koHTponnep MUK-52 B oTBeTe orpaHnumBaeT nx KONMYeCTBO A0 NepBbIX 16-T1 perncTpos.

Mpu nporpammupoBaHMK C KOMMbOTEPA HEOOXOAMMO KOHTPOMMPOBAaTb AMana3oHbl U3MEHEHUS 3HaYeHun
napameTpoB, yka3aHHble B Tabnuuax 4.1-4.2.

Ons obecneyeHus MUHUMMANbHOMO BPEMEHM peakuun Ha 3anpoc oT OBM B KoOHTponnepe cyuiectByeT
napameTtp - «Tamm-ayT Kagpa 3anpoca B CUCTEMHbIX TakTax KoHTpornnepa 1 Takt = 250 Mkc». MuHumansHO
BO3MOXHbIE TaM-ayTbl A1 pa3nnMYHbIX CKOPOCTEN NpuBeaeHbl B Tabnuue 5.1:

Tabnuua 5.1 - Tanm-ayT Kagpa 3anpoca

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

Bpems nepenaun kagpa 3anpoca - naketa u3 8-my 6ant onpeaensaeTcs COOTHOLIEHNEM
(roe: ogvH nepepaBaembivi 6anT = 1 ctapt 6ut+ 8 6uT + 1cTon 6uT = 10 GUT):

10 6uT * 8 6anT
Tnepepaum = 1000 * ------------mu-unuumuv , MCeK
V o6uTt/cek

Ecnu HabniogatoTcs yacTble cGou npu nepedadve AaHHbIX OT KOHTpomnepa, TO HeoGXoauMO YBENnuuUUTb
3Ha4yeHWe ero TamMm-ayTa, HO MpU 3TOM YYeCTb, YTO HEOBXOANMO YBENUUUTL BPemsi MOBTOPHOrO 3anpoca oT OBM, T.k.
BCerga Bpemsi MOBTOPHOrO 3anpoca A0MKHO BbiTb BosibLue TaiM-ayTa KOHTpornepa.
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5.4.1 ®opmupoBaHMe obnacTu NporpaMMmMpyemMbIX PErMcTpoB

Ha pucyHke 5.4 npvBegeH npumep pacnpefeneHus Gas3oBbiX afpecoB NapaMeTpoB (PYHKLMOHAIbHbIX
GnokoB, YTO onpeaenseT cPopMUPOBaHHYIO 06MacTb NPOrpaMMUpPyeMbIX PEMMCTPOB KOHTPOINEpa.

Bazoekiid agpec Bnoka Ne 01

Bbasossiin agpec bnoka MNe 02

Bazoeklid agpec Bnoka Me 05

basoswiin agpec bnoka MNe 03

basoswin agpec bnoka MNe 04

Bazoekll agpec Bnoka N2 06 —»

PucyHok 5.4 — Npumep pacnpedeneHusi 6a3o8bix adpecos napamempos

dopMUpoBaHVE PETUCTPOB OCYLLECTBNSIETCS B MPOLIECCE NMPOrpaMMUpPOBaHUs NMyTeM MPUCBOEHUSI Kagomy
(hyHKLMOHanNbHOMY GIloKy COOTBETCTBYIOLLErO 6a30BOro agpeca napameTpoB (CBOWCTB) B perMcTpoBoii obnacTu.

MpuceoeHne 6a3oBoro agpeca NapamMeTpoB Kaxaoro dyHKLMOHanLHOro 6rmoka NpomM3BoanTCs Ha 2-M ypoBHe
nporpaMmmMupoBaHus (cm. pasgen 7).

370 nossonseT 3adumKcupoBaTb CBOWCTBa GMOKOB B permcTpoBon obnactw, n nx agpecauys (npsimas) B
fanbHenwem He byaeT 3aBUCETb OT M3MEHEHMI CaMOI NMPOorpamMmbl.

KocseHHasi agpecauuns (Homep 6rioka — Homep napameTpa) 3aBUCMT OT HOMepa, KOTOPbLIN MpucBavBaeTcs
Gnoky B npouecce MNpPOrpaMMUPOBaHWSl, WM3MEHEHUE 3TOr0 HOMepa, Hamnpumep, C Lenblo U3MeHUTb MOopsiaoK
BbINOMHEHUs yHKLMOHAarbHLIX 6rokoB, GyaeT TpeboBaTb U3MeHeHusi HacTpoiku B SCADA-cucTeMe.
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5.4.2 MODBUS npoTtokon
5.4.2.1 ®opmart 6anTa, KOTOPbLIN NPUHUMAETCA U NepeaaeTCA KOHTPONepamMmn crneaylowWwmi:

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

Kapp coobuieHnst npotokona Modbus:

DEVICE ADDRESS
8 BITS

FUNCTION CODE
8 BITS

DATA
k x 8 BITS

CRC CHECK
16 BITS

F'oe k<16 — konmMyecTBO 3anpalumMBaemMblX perncTpoB. Ecnn B kagpe 3anpoca 3akasaHo 6onee 16 perncTpos,
KoHTponnep MMUK-52 B oTBeTE OrpaHNYMBaET UX KOSIMYECTBO A0 NepBbIX 16-TN perncTpos.

5.4.2.2 Device Address. Agpec ycTponcTea

Appec koHTponnepa (slave-yctpoictaa) B cetu (1-255), no kotopomy obparaetca SCADA cuctema (master-
YCTPOWCTBO) CO CBOMM 3anpocom. Koraa yaaneHHbIi KOHTpOMfep nocbiniaeT CBOM OTBET, OH pa3MellaeT 3TOT Xe
(cobcTBEHHDBIV ) agpec B 3TOM Nnone, YTobbl master-ycTpoiicTBO 3Harno kakoe slave-yCcTpoMCTBO OTBEYaEeT Ha 3anpoc.

5.4.2.3 Function Code. PyHKLUMOHaNbHbIW KOA4 onepauumn

KoHnTtponnep MUK-52 nogaepxumaet cnepyrowme dyHkuum npotokona Modbus RTU «Mukpon»:

Function PyHKUMUA MeTtop apgpecauuun
03 YteHune pernctpa(oB) (Ne+1) Henpsimas agpecauus
04 YteHune napameTpos(Ne+1) Henpsimas agpecauus
16 3anucb NnapameTpoB Henpsmasg agpecauus
65 3anuncb napameTpoB Mpsamas agpecaums
74 YrteHne napameTpoB Mpsamas agpecauus
80 VHuumanusauma obmeHa no cetu
81 O6meH no cetn

KoHTtponnep MUK-52 nogaepxmaet cnepyrowme dyHkuun npotokona Modbus RTU «Modicon»:

Function DYHKUMA MeTop agpecauuu

03 YrteHune n 3anuck napameTtpos (Ne+1)* Henpsimas agpecauus
YteHue pernctpos (Ne+200)**

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

Moapo6HbI hopmaT hyHKLMOHANbHbBIX KOAOB OnepaLlmu npeactaBneH B pasgene 5.4.4.

* [Ina YTeHmsa/3anncK 3Ha4YeHMn napameTpoB 6nokoB, HE06X0AMMO UCNONb30BaTb cnenyrouyto (bopMyrly:

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

Hanpumep, ecnu HeobxoaMmo cuuTaTh/3anucatb 3HaveHve napameTtpa SP (Homep cBoncTtBa 12)

CBOMCTB Grioka

USER(63) ¢ nopsiakoBbIM HOMEPOM 2, TO N0 hopMyne:

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

** [INs1 YTEHUS 3HaYEeHU BbIXOAOB GII0KOB, HEO6XOAMMO UCMONBL30BaTh CNeayLwyo hopmyny:
MopsakoBbIn Homep 6noka*256+(Homep Bbixopga 6noka +200)=PerucTp YteHUs Bbixopa Grnoka
Ecnu Bbixog 6rnoka — BeLLECTBEHHbIA, TO 3TOT BbIXOL pe3epBuMpyeT 2-a peructpa, pacCcMOTpUM Mnpumep,

HeobXxo4MMO paccuuTaTb BCE PErMCTpbl Ans BbIXOA0B (yHKUMOHanbHoro 6noky AIN(05) ¢ nopsigkoBbiM HoOMepoMm 1, To
no dgopmyrne:
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Bbixop 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 1 pe3epBUpPYyeT 2 PErMCTpbl.

5.4.2.4 CRC Check. None 3HayeHMA KOHTPONBLHON CYMMbI

3HadeHne aTOro nMomns - pesynbTaT KOHTPOMS C MOMOLbIO Luknnyeckoro m3bbiTodHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne copmupoBaHmsa coobuieHuns (address, function code, data) nepepatoLlee ycTpoicTBO paccuntbiBaeT
CRC «koa u nomewiaetr ero B KoHel coobuieHns. lNpuemMHoe ycTponctBo paccuntbiBaeT CRC kog npuHATOrO
coobLeHnsa n cpaBHuBaeT ero ¢ nepegaHHeiMm CRC kogom. Ecnn CRC ko He coBrnagaeT, 370 03HayaeT YTo MMeeT
MECTO KOMMYHUKaLMOHHas olMbKa. YCTPOWCTBO HE BbIMOMHSAET AENCTBUIA U HE JaeT OTBET B Criydae obHapyXeHus
CRC owwmbkn.

MNocnepoBatensHocTb CRC pacyeToB:

. 3arpy3ka CRC peructpa (16 6uTt) egmnnuamm (FFFFh).

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

. CoBur pesynbTarta Ha oavH O6uT BNpasgo.

. Ecnu coeuraembin 6ut = 1, nckniovatowee VMM cogepxmmoro peructpa ¢ A001h 3HauyeHnem.

. Ecnn casuraembin 6ut Hynb, NOBTOPUTL LWar 3.

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

. Ucknrovatowee UK co cnegyowmmm 8 6ut 6anta cooblueHuns n cogepxmmbim CRC pernctpa.
. MoBToOpATE Warn ot 3 0o 7 noka Bce H6awnTbl coobLleHnst He obpaboTatoTcs.

. KoHeuHoe copgepxvmoe pernctpa 1 6ynet 3HaueHNMEM KOHTPOSbHOW CYMMbI.

OONOOUPAWN -

Korga CRC pa3smelyaeTcs B koHUe cooblennsi, mnagwuii 6ant CRC nepegaeTcs nepBbIM.
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5.4.3 Mpumep pacyeTa KOHTpoNbHOM cyMmMbl (CRC)

Mpumep pacyeTa KOHTPOMBLHON CyMMbI Ha A3blke CUL:

Example of CRC calculation in "C" language

unsigned int crc_calculation (unsigned char *buff, unsigned char number_byte)

{
unsigned int crc;
unsigned char bit_counter;
crc = OxFFFF; // initialize crc

while ( number_byte>0 )

{
crc "= *buff++ ; // crc XOR with data
bit_counter=0; // reset counter
while ( bit_counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1; // shift to the right 1 position
crc A= 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

}



5.4.4 ®opmat (hyHKLUMOHANbHbLIX KOAOB Onepauum

5.4.4.1 YteHue 3HavyeHus Bbixoaa hyHKLMOHaNbLHOro 6noka (agpecaums Henpsamas)
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®PyHKUMOHaNbHbLIA Koa onepauuu 03

03 Read Output Reg Indirect Address

QUERY RESPONSE
3anpoc OtBeTt
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 (WordH]I)
5 QuantityHI quantity 5 DataLO DatalLO (WordHI)
6 QuantityLO 6 CRC_LO DataHI (WordLO)
7 CRC_LO 7 CRC_HI DatalLO (WordLO)
8 CRC_HI CRC_LO
CRC_HI

loe, 1,2,3 ... - Homep GawiTa;
quantity — konn4ecTBo perncTpoB (4BYX GanTHbIX);
QuantityByte — konu4ecTBO 3anpalunBaembix 6alT AaHHbIX (3aBUCUT OT TUMA AaHHbIX).

5.4.4.2 YrteHue napameTpoB (Henpsimas agpecauusi)
®PyHKUMOHaNbHbIA 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 DataHI
7 CRC_LO 7 DatalLO
8 CRC_HI 8 CRC_LO
9 CRC_HI
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5.4.4.3 3anucb napameTpoB (Henpsimasi agpecauus)
PyHKUMOHaNbHbIN Koa onepauun 16

16 Write Property Reg Indirect Address

QUERY
3anpoc

Field Name

Device

XX

Function

16

DataAddressHI

block_num

DataAddressLO

prop_num

DataQuantityHI

DataQuantityLO

ByteQuantity

o N[O [W|IN]|=

DataHl

©

DatalLO

—
o

DataHI

=y
N

DatalLO

—
N

CRC_LO

—_
w

CRC_HI

0
2
4
XX
XX
XX
XX
XX
XX

RESPONSE
OTBeT

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHlI

DataQuantityLO

CRC_LO

O N[O~ [W|IN]|=

CRC_HI

5.4.4.4 3anucb napameTpoB (NpsAMas agpecauus)
dyHKLUMOHanbHbIN Kop, onepauuu 65

65 Write Property Reg Direct Address

QUERY
3anpoc

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHI

DataQuantityLO

ByteQuantity

N[O/ [W[N|—~

DataHI

©

DatalLO

—
o

DataHI

=N
-

DatalLO

—
N

CRC_LO

—
w

CRC_HI

RESPONSE
OTtBeT

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHI

DataQuantityLO

CRC_LO

AR YR

CRC_HI
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5.4.4.5 YteHne napameTpoB (Npsimas agpecauus)
PyHKUMOHaNbHbIA KOA onepauum 74

74 Read Property Direct Address

QUERY
3anpoc

Field Name

Device

Function

DataAddressHI

DataAddressLO

QuantityHI

QuantityLO

CRC_LO

O N[O~ [W[N]|=

CRC_HI

80

5.4.4.6 NHuumanmsauma obmMeHa Nno ceTn, oOOMeH no ceTu

RESPONSE
OTBeTt

Field Name

Device

Function

QuantityByte

DataHI

DatalLO

DataHI

DatalLO

CRC_LO

O|o([N|O|O|h|W(IN|—~

CRC_HI

®PyHKUMOHanNbHbIE koAbl onepauuu 80, 81

80 InitEXCHANGE
81 EXCHANGE

INitEXCHANGE

QUERY
3anpoc

Field Name

Device

Function

NumBlockLanHI

NumBIlockLanLO

QuantityHI

QuantityLO

CRC_LO

O[N] W|IN|=

CRC_HI

Ine: «<NOT USE» - npousBonbHOe 3HayeHue.

XX

80
block_num
0
NOT USE
NOT USE
XX

XX

81

EXCHANGE

RESPONSE
OTBet

Field Name

Device

Function

NumBlockLanHI

NumBlockLanLO

DataQuantityHI

DataQuantityLO

ByteQuantity

1DataHI

1DataLO

1DataHI

S lafOo|o|[N[O[O|DR|W[N|[-

- O

1DatalLO

53

12DataHI

54

12DataLO

55

12DataHI

56

12DatalLO

57

CRC_LO

58

CRC_HI

XX

81
block_num
0
0
quantity
XX

XX

XX

XX

XX

XX
XX
XX
XX
XX
XX
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5.4.4.7 3anucb CUCTEMHbIX PErMcTpoB
PyHKUMOHaNbHbIN Koa onepauuu 13

13 Write SYS registers

QUERY RESPONSE
3anpoc OtBeT
Field Name RUN PROGRAM Field Name
1 Device XX XX 1 Device
2  |Function 13 13 2  |Function
3 |DataAddressHI |0 0 3 |DataAddressHI
4  |DataAddressLO |xx XX 4  |DataAddressLO
5  |QuantityHI 0 0 5  |QuantityHI
6 |QuantityLO OxFF 0 6 |QuantityLO
7 |CRC LO XX XX 7 |CRC LO
8 |CRC_HI XX XX 8 |CRC _HI
Aapec KomaHpa 3Hau CocTosiHne
DataAddressLO |Command QuantityLO |State
1 PRG_STATUS OxFF RUN
Pexum paboTtbl 0 PROGRAM
2 CHANGE_EN 0 Disable
PaspelieHne nameHeHus OxFF Enable
3 LOAD(RAM)
3arpyska nporpammbl
4 SAVE(EEPROM)
CoxpaHeHne B EEPROM
5.4.4.8 YteHue cUCTEMHbIX PerMcTpoB
®PyHKUMOHaNbHbIA KOA onepauuu 77
77 Read SYS registers
QUERY RESPONSE
3anpoc Oteet
Field Name Field Name
1 |Device XX 1 Device XX
2 |Function 77 2 Function 77
3 |DataAddressHI 0 3 |QuantityByte |04
4 |DataAddressLO XX 4 DataHI
5 |QuantityHlI 0 5 DataLO
6 |QuantityLO 2 6  |DataHI
7 |CRC LO XX 7 DatalLO
8 |CRC _HI XX 8 CRC_LO
9 |CRC HI
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6 OnepaTuBHOe ynpaBreHue
6.1 dnemeHTbI onepaTMBHOIO ynpaBrieHUsA

Ons nyywero HabnoaeHns 1 ynpaBneHus TEXHONorMyeckum npoueccom koHtponnep MWK-52 obopyposaH
aKTMBHOW YeTblpexpaspsigHon uudpoBo mHaukauven. [Ons oTobpaxeHus M3MepseMon BenuyuHbl UCMoNb3yeTcs
oucnnen NMAPAMETP, 3aganHon Touku - aucnner SABOAHHA, 3HaueHns ynpaensiowero Bo3gencTens - gucnnen
BUXIA. JvueBas naHenb KOHTpOMnepa COAEPXUT HeobXxoAumMoe KOMMYeCTBO KhasBuw  ob6CrnyxuBaHus W
CUrHanu3auMOHHbIX CBETOAMOAHBLIX MHOAWKATOPOB AMsi Pa3fNMYHbIX CTaTYCHbIX PEXUMMOB M CUrHanoB. BHewHun sua
NVLEBON NaHenu 1 3aNeMeHToB onepaTUBHOro ynpasneHus koHTponnepa MUK-52 npusegeH Ha puc. 6.1.

HasHauyeHuns1 anemMeHTOB onepaTuMBHOro ynpasneHus koHTponnepa MWK-52 — gucnnees, cBeTOAWOAHbLIX
MHOMKaATOPOB M KNaBuLl NpuBeaeHo B pasgenax 6.1.1-6.1.3.

A MIKPOA MIK-5: VIICROL MWK-52

AR, T

JABLAHHA e BN SP. QuT

- & -

B Bux MNpas or G DR N CUT REW PRA AR

X
O ¢

MHOWKaTOopbI

PucyHok 6.1 - dnemeHmbI oriepamugHO20 yrpasrieHus

6.1.1 HasHaueHue aucnnees NULEBOW NaHenu
Oucnneit Oucnneit Ha3HauyeHue gucnnes

UA EN
B pexume PABOTA uHaunumpyeT 3HaveHvne BbIOpaHHOW M3mepsemMon
BENNYUHBI, PErYNNPYEMON BEMNYNHBI U T.M.

NAPAMETP PV B pexume TMPOTPAMMUMPOBAHWME wHouumpyeT Homep BblOpaHHOro

napametpa.

B pexvme PABOTA nHouumpyeT 3Ha4yeHne 3agaHHOW TOYKM BbIGpaHHOro
KOHTypa perynupoBaHWs WM 3Ha4yeHue 3aJaHHOW TOYKM BblOpaHHOro
NporpaMMHOro  3agaTyuka WnuM Apyroe 3HavyeHWe TEeXHOOrnYeckoro
3ABLAHHS SP napamerpa.

B pexume NMPOMPAMMUPOBAHWME uwHauumpyeT 3HaveHue napameTtpa
NporpaMMMpoOBaHUS UINN KOHGUIYpaLmK.

B pexume PABOTA nHaMUMPYET 3HAYEHME yNpaBnsoLWwero BO3nencTems,

noJaBaemMoro Ha aHarnoroBbl UMY UMMNYIbCHBIN BbIXOA YCTPOMCTBA UMK

CWrHan noOMOXeHUS WUCTONMHUTENBHOro MexaHusma (B %) BbiGpaHHOro

perynatopa. WHavumpyeT 3HayYeHue ynpasBnsoWero BO3AeNCTBUs

BUXIO ouT 3ajaTtyvka BbIOpaHHOW MONb30BaTENbCKOM NaHenu MWHAMKauUMM 1
ynpasneHus.

B pexnme NMPOTPAMMUPOBAHUVE Ha fgaHHbIi OAMCMNEn BbIBOASTCSA
3HaYeHus1 BCMIOMOraTesibHbIX MapameTpoB.

B pexume PABOTA nHouumpyeT HoMep BbIGpaHHOro kaHana perynsitopa,
nNporpaMMHOro 3agatynka, HoMep Mob30BaTENLCKON NaHenu.

KAHAT CHANNEL B pexume TMPOIPAMMUPOBAHWE wuHOuuMpyeT HOMep YpPOBHS
nporpaMmmMmMpoBaHus.
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6.1.2 Ha3sHauyeHue cBeTOANOAHLIX MHAUKATOPOB

Wnpukatop | Uhgukatop HasHayeHue nHgukaTopa
UA EN
CeBetutcq, ecnu BblbpaHa naHenb UHOUKaUuu U yrpaerneHusi
peeaynamopom (PID(60), PID_CAS(61), PID_IMP(62), D_PID(95) unu
D_PID_1(96)).
Per Reg n
epeknioyeHne Homepa perynatopa OCYLECTBASeTCsa C  MNOMOLLbO
knaBuw “NekHT* n “NekHd“. MakcumanbHoe KOnM4YecTBO PerynsTopoB
3agaeTcs Npu NporpaMmMmupoBaHum.
Ceetutcqa, ecnu BblbpaHa naHenb UHOUKaUuu U yrpaerneHusi
npozgpaMMHbIM ~ 3a0amyukoM  (m.e.  bYHKYUOHarbHbIM  610KOM
Mpr Prg TM_PRG(57)).
MepeknioyeHne HoMepa MpOrpamMMHOro 3ajaTyuMka OCYLLECTBMSETCA C
nomolLubto knaeumw “NekH T 1 “NekH{”. .
CeetuTcs, ecnu BblbpaHa ronb3o8amernbekas naHens UHOUKauuu U
IHa Disp yrnpasseHus. WHopmaLms 7 ynpaBneHue onpepensitoTcs
nonb3oBaTenem npu nNporpammMMpoBaHnn B (yHKUMOHaNbHOM 6roke
USER(63).
Bx In CeeTtuTcH, ecnu BbibpaHa raHesnb UHOUKayuu 8x0008 OYHKLMOHAMbHbLIX
610KOB.
B CeeTtuTcs, ecnu BolibpaHa naHesib UHOUKaUuuu 8b1x0008 YHKLMOHAmNbHbIX
ux Out
6110KOB.
n Ceetutce, ecnu BbibpaHa maHenb UHOUKauuu U pedakmuposaHusi
pM Prm
rnapamempos (PyHKLMOHANbHbIX 610KOB. (CM. Takke n.7.2.1.4).
Ceetutca Tonbko B pexume NPOTPAMMNPOBAHWE, ecnin cywecTsyeT
oT Err cucteMHbii unu nporpammupyemein OTKA3 (cm. paspen 7.2.1.7 —
KoHTponb oTka3os).
oww Fai Ceetutca B pexume [NPOMPAMMUPOBAHME n muraet B pexume
ail
PABOTA npu Hanu4um oLwmboK NporpaMmmMupoBaHums.
> > CBeTtuTtcs, ecnv nporpaMMHbIV 3agaT4uk HaxoauTcsl B pexunme "paborta".
I I CBeTuTCs, ecnM nporpaMMHbIA  3a4aTyMK HaxoouTCsi B pexume
"oxxmpaHune" nnu "octaHos".
. - CeeTtutcd, ecnv nporpamMmMHbIA 3adaTyvk HaxoauTcs B pexume "cton”
unu "KoHeL nporpaMmbl"”.
Ky Cas CeTuTCA (B 3aBMCMMOCTM OT BblOpaHHOW CTPYKTYpbl perynsitopa), ecnm
perynsTop HaxoauTCs B KACKagHOM pexunMe yrnpaBreHus.
ny Loc CBeTuTCs, €ecnu perynatop HaxoAuMTCA B JIOKANbHOM  pexume
ynpaBneHus.
CBeTutcs, ecnv perynsatop HaxOAMTCS B PyHYHOM PEXMME yrnpaBneHus, 1
PY Man He CBETUTCH, €Cnu PErynsaTtop HaxoguTcs B aBTOMATUYECKOM pexume
ynpaeBneHus.
cy T CBeTuTCS, ECNKX PErynaTop HaxoAUTCSA B CNeAsALLEM peXxume ynpaBneHus
rc .
(tracking).
PB Run Ceetutcs, ecnu koHTponnep MUK-51 Haxogutes B pexume PABOTA
ne Prg Ceetutca, ecnu koHTpormep MWK-51  Haxogutca B pexume
MPOrPAMMUPOBAHUE.
IH Lan MwuraeT, ecnu npoucxoauT nepeaaya AaHHbIX Mo UHTepdENCHOMY KaHany
CBSA3U.
A (oucnnen | A (display | CBeTuTcs,, ecnuM 3HayeHuMe BblOpaHHOW U3MepsSeMON  BENWYMHbI
NMAPAMETP) PV) npesblLLaeT 3Ha4YeHne yCTaBkm curHanusauumn otknoHennsa MAX.
V (gucnnewn | V¥ (display | CeeTutcs, ecnv 3HadeHue BblOpaHHOW M3MeEPSIEMOWN BENMUYMHBLI MEHbLLE
MAPAMETP) PV) 3Ha4eHus1 yCTaBKkun curHanmsaumnm otkrnoHeHmst MIN.
A (avcnnein | A (display CeeTtoanoaHeln nHaukatop coctosiHua knoyva BOJIbLIE wmnynecHoro
BUXID) ouT) UNKN TPEXNO3ULUOHHOTO perynatopa. CBETUTCHA Npu BKITKOYEHHOM Krtoye
BOJbLIE.
¥ (ancnneit | ¥ (display CeeToanoaHbIn MHAuKaTop coctosiHua kniovya MEHDBLUE wmnynbscHoro
BUXID) ouT) UNn TPEXNo3nLMOHHOro perynsitopa. CBeTUTCS NpU BKITHOYEHHOM Kritode

MEHbLLE.
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6.1.3 HasHa4yeHue knasuwl

KnaBuwium
UA

KnaBuwin
EN

HasHa4yeHue knaBuwiun

o [¥]
MeHi0

o [O]
Menu

B pexvme PABOTA C nomoLlbl0 [aHHOW KMaBuLUM OCYLLECTBNAETCH
nepeknioYveHne naHenemn pexXnmoB MHOMKaUMM  0603HaYEHHbIX
CBETOANOAHLIMU  MHAMKATOpPaMKM, PacrofiOKEeHHbIMW  MNOA4  AWUCMNEeM
3ABOAHHA. Kaxpgoe Haxatve «knasuwm MEHKO  npuBogut K
NepekrnioYeHnto Ha cneayoLwmi cnpaea nHAnMKaTop (M T.4. NO Kpyry) - CMm.
puc. 6.2:

Per Mpr g Bx Bux lMpm OW OT

= OO O3 O3 O3 O3 - O3

PucyHok 6.2 - [Nopsidok nepeknodeHuss UHOUKamopo8 pexumos

B pexume TPOMPAMMUPOBAHWE paHHas knaBuwwiM  BbIMNOMNHAET
(PYHKLUMIO OTMEHbI BbIMONTHEHHbIX AEWCTBUIN, onepauun.

o [¥]
Bsig

* [¢]

Enter

KnaBuwa npegHasHaveHa Ons NoATBEPXKOEHMS BbINOMHAEMbIX OENCTBUN,
onepaumMM wn ana  ukcaumm BBOOUMBIX  3HaveHMW. Hanpuwmep,
noATBepXaeHe nepexoaa 13 aBToMaTUYECKOro pexmnma pabdoTbl B peXxum
py4YHOro ynpasneHusi u obpartHo, doukcauust BBoga U3MEHEHHON 3aAaHHON
TOYKM, NPOABUXEHME MO YPOBHSIM NPOrpaMMUPOBaHUA U T.M.

o [Nekn 1]

e [Nech 1]

KnaBvwa npegHasHadeHa AnNs M3MEHEHMS WHOAULMPYEMOro KaHana
(Bxoga, perynatopa, Lwara nporpaMMHOrO 3agaTyuka) B CTOPOHY
yBenuyeHusi. B pexmme KOHUrypupoBaHUsi UCNONb3yeTcs ANst HACTPOWKN
YCIOBWIA NEPEXOL0B NPOrpaMMHOro 3agaTyuka.

o [NekH 4]

e [Nech 1]

KnaBuwa npegHasHayeHa [ANs M3MEHEHUs MWHOWLMPYEMOro KaHana
(Bx0da, perynaropa, nporpaMMHOro 3a4aTymka) B CTOPOHY YMEHbLIEHUS.

o [P/A]

o [M/A]

e Kaxpoe HaxaTue KnaBWLIM BbI3bIBAET NEPEXOf perynstopa w3
aBTOMATMYECKOTO pexuma paboTbl B PEXUM PYYHOro YMpaBreHust K
obpaTHO (COBMECTHO C HaxaTuem knasuwu [&], Ana noaTBepkaeHUs
BbINOSIHEHMS Onepauny nepexoaa).

e Takke, ecnu BblbpaHa naHenb WHAMKAUMM  COCTOSIHUSA
nporpaMMHOro  3agatyvka, 9TOM  KhaBWLLEA MOXHO  MNepeBecTu

nporpaMMHbIN 3a4aTyvk B pexum "pabota”, "oxuganHue" unum "cron".

e [3aBA.]

e [SP]

KnaBuwa npegHasHayeHa [Ans  Bbi30Ba WHOULMPYEMOrO  3HAYeHUs!
BHYTPEHHEW 3afaHHOW TOYKM AN pefaKkTUpoBaHUst  wnu  Ans
NepeKnioYEHNs PEXVMOB 3afaHHbIX BEMUYMH.

o[A]
3Hau.

o [A] Up

KnaBnwa  "Gomnbwe". [pu  KkaXxgoM  HaxaTuuM  3TOWM  KnaBuLLK
OCYLLIECTBNAETCA YBENUYEHNE 3HAYEeHWIN, 3a0aHHOM TOYKM, BbIXOAHOMO
CuirHana ynpasreHus (ynpaBnsiowero BO3AENCTBUSA) WM 3HAYEHUS
n3meHsiemoro napametpa. lNpu yaepXvBaHWM 3TOW KIABULLM B HaXXaTom
NONOXEHMWN YBENMYEHME 3HAYEHUI NPOVCXOANT HEMPEPLIBHO.

o[V]
3Hau.

o[V]
Down

Knasuwa  "meHbwe". [lpy Kaxgom  Haxatum  3TOM  KhaBuULIK
OCYLLECTBNSIETCS YMEHbLUEHNE 3HAYEHUN, 3a4aHHOW TOYKU, BbIXOAHOMO
CurHana ynpaerneHusi (ynpaBnsioWero BO3AEUCTBUS) WM 3HAYEHUS
n3MeHsieMoro napameTpa. lMpu yaepXvBaHuyM 3TOW KNaBULLM B HaXaToMm
NONIOXKEHUN YMEHbLUEHWE 3HAYEHUN MPOUCXOOUT HENPEPBLIBHO.

N3MeHeHne 3HayeHWn BbIBOOMMbIX Ha pasnuuHble Aucnnen (UudpoBble MHAMKATOPbLI) NPEeACTaBMneHo Ha

pucyHke 6.3:

Oucnnei

NAPAMETR | I 1
3AB[AHHS

Oucrnen
BMXIO -

NyaNe
- Lt

ManvfeHeHue sHaveHul NapaMenpos
MpU Haxamuu credyrowux knasuLy,
8 Mmakxe ux koMBuHauyun:

T onHokpaTHoe Hawate MWW
HaMaTHe © yoepxaHiem AV —_—
HaxaTHe ¢ yoepwarven MW+ 3as. —

Pexumbl
YCKOPEHHOrO
M3MEHEHWA

HEKATHE C yOepRaHnemM AV pip

PucyHok 6.3 - IsmeHeHuUe 3HauyeHUl Ha pa3niuydHbix ducrnesx
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6.2 OnepaTuBHOEe ynpaBneHue KOHTypamu perynupoBaHus
6.2.1 O6wme npaBuna

Onsa Toro, 4tobbl BECTU OnepaTUBHOE yNpaBreHWe KOHTYPOM perynupoBaHus koHTponnep MUK-52 pomxeH
6biTb NnepeBefeH B pexum PABOTA. Tak e gomkHa ObiTb BbiOpaHa naHenb MHAMKaLWMU pPerynsitopoB — CBETUTCS
nHgukaTop PET.

B koHTponnepe MOXHO opraHusoBaTb A0 9 KOHTYPOB PErynupoBaHWsl, OAHaKO B YaCTHOM Crydae 4mucro
KOHTYPOB MOXET ObITb MeHbLLE (BNOTb 0 OOHOIO).

OnepaTvBHOE ynpasreHue BefeTcs no n3bupaTtenbHOMY NPUHLMNY: BbIGMpaeTca HOMep KOHTypa W A4S Hero
KOHTPOINUPYIOTCA U U3MEHSIOTCSI PEXMMBI, NapamMeTpbl U CUrHanbl. VcknioyeHne cocTaBnsieT NMLlb KOHTPOSb OLWMBOK,
KOTOpbIV BeAeTCcs ANA BCEro KOHTponnepa B LENoMm.

6.2.2 JluueBasi naHenb

JlvueBasa naHenb npegHasHayeHa AnNs OonepaTMBHOIO YNpPaBMEHUs KOHTYpamu PeryrimpoBaHUs U COOEPXUT
HeobXxoaVMble CBETOANOAHBIE, LMMPOBbLIE MHAMKATOPLI 1 KNaBnaTypy.

JlvueBasa naHenb koHTponnepa MUK-52 B pexvme onepaTvBHOrO ynpaBfeHUs KOHTypamMu perynmpoBaHus
npeacraeneHa Ha puc.6.4.

Homep koHTypa wnu
Tekywee A MIKPOA HOMep perynsitopa
3HaYEeHHe NAPAMETP
Peryrnupyemora I WMHOWKaTopLl pEKUMOB
napametpa YNpaBneHus
3HaueHune Brnoedue kniova BONLLE
3afaHHor MMMYNLCHOMD perynatopa
TOYKM

3HaqveHUe BhIXOAHOTD

iHoukaTtop PEM CurHana perynatopa

(Manens BrnioueHue knioda MEHBLUE
perynsTopoe) WMMNYNLCHOTO perynsTopa
Knasiawim

PucyHok 6.4 - Jluyesasi naHenb 8 pexume ornepamugHo20 yrpaesneHusi KOHmypamu peaynuposaHusi

OpHopaspsagHbii aucnnen "Ne" — KOHTYp - MoKasbiBaeT HOMEp KOHTypa perynaropa, C kotopbiM paboTtaet
onepaTop.

Ha yeTtbipexpaspsagHbein gucnnen NMNAPAMETP BbiBogUTCS Tekyllee 3HayeHue perynupyemoro napametpa.
[Ba cBetoanonHbix vHavkatopa ¥ 1M A B 3TOW rpynne CUrHanuMavpyloT o cpabaTblBaHWM CUrHanu3auun Bbixoaa
WHAMLMPYEMOro napameTpa 3a ycTaBku "MeHbLue" unu "6onbLue”.

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

Ha TpexpaspagHbii aucnnen BWXIO BbiBoouTCA 3HadeHMe curHana Ha Bbixode perynaTtopa. [Ba
CcBeToAMOoAHbIX MHAuKaTopa ¥V 1 A B 3TOW [pynne CUrHanmuaupyloT O cpabaTbiBaHWM BbIXOAOB WMMMYNbCHOMO
perynsitopa B HanpasneHuu "MeHbLue" nnu "donbLue”.

YeTblpe CBETOAMOOHBIX MHOUKATOPA «PEXMM YNPaBNeHNs» YKkasblBaloT, B KAKOM pexnme paboTaeT KOHTYp:
KY — kackagHoe ynpaBerneHue,
J1Y — nokanbHoe ynpaBneHue,
PY — pyyHoe ynpaBneHue,
CY — cnepsiliee ynpaBneHue.

Jlnuesas naHenb MMeeT 8 KMaBuWL, C MOMOLLBIO KOTOPbLIX BELAETCS ONepaTVBHOE YNpaBMEHWE KOHTypamu
perynvMpoBaHus.
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6.2.3 U3meHeHMe pexxuMOB paboyero ypoBHS, YPOBHM 3aLUTbl paboyero ypoBHS

Ha paboyem ypoBHe BO3MOXHO M3MeHeHue pexuma paboTbl perynatopa — OCyLecTBMeHue nepexoga us
aBTOMaTMYECKOro pexuma ynpaeneHus (kackagHoeln — KY u nokanbHbivi - JTY) B pydHon pexum ynpasnenus (PY) u
o6paTHO, OCYLLECTBNSATL N3MEHEHNE 3HAYEHUS 3a4aHHON TOYKW, N3MEHATb 3HAaYeHUe ynpaBnsaoLwWwero Bo3aencTems (B
PYYHOM pexuMe yrnpasneHns perynsatopom).

ViMeeTcs ypoBeHb 3almnThbl NS U3MEHEHUSI PEXMMOB paboTbl paboyero ypoBHs.
6.2.3.1 U3meHeHMue pexuma paboTbl perynsitopa

B perynatopax, ucnonb3dyembix B koHTponnepe MWK-52, nmeetcs Tpum pexuma paboTbl ynpaBneHus
06bLEKTOM perynnpoBaHus:

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

® pYYHOI pexum paboThbl - PY.

Pexum paboTbl perynatopa - aBTOMaTM4eCKMn (KackagHblW, IOKanbHbIM) WAM  PYYHOW dABnsAeTcH
3arnomMuHaemMbiM cocmosiHueM. Tlocne BKIIOYEHWUS MUTaHWA Perynsatop HaxoAuTcs B TOM pexume, B KOTOPOM OH
HaxoAuNCcsa Ha MOMEHT OTKITIOYEHUS.

KackagHbin pexuM paboTbl perynatopa BblOMpaeTcs Mpu COOTBETCTBYHLWEN KOHUrypauum CTPYKTYpbl
dyHKUMOHanbHoro 6roka BeIGpaHHOro perynsitopa.

Bonee nogpobHo GubnvoTeka M onucaHve QYHKUMOHanbHbLIX GrOKOB, NMpeacTaBneHbl B PYKOBOACTBE MO
akcnnyatauun NMPMK.421457.005 P32.

Bbibop pexuma ynpasneHus: pydHou PY, nokaneHbin JTY, kackagHbii KY oOCyLlecTBNsSeTCs HaxaTvem
knasuwm [P/A] Ha nuueBoin nNaHenu perynatopa c nocrnegylowmumM HaxaTtvem knasuwn [¢']. Mepexoq us pyyHoro
pexuma ynpasneHns PY B kackagHbein KY 6rokvpoBaH, M BO3MOXEH TONbKO Mocrne Bblbopa MokanbHOro pexuma
ynpasneHus JTY. Briok-cxema uamMeHeHust pexxuMoB paboTbl NpeAcTaBneHa Ha puc.6.5.

KackagHbIi pexum
ynpaBneHus
(MHawmkaTtop KY)

Asmomamuyeckuli Py4HoI pexum
peaynsimopa (Mngukatop PY)

TNokanbHbIN pexum
ynpaBrneHusi
(MHpukaTop JTY)

Ha 6n10k-cxeme yka3aHbl
803MOXHbIE HanpasneHusi
U3MeHeHUs1 pexumos paboma!

1
1
1
1
1
1
1
1
:
1
pexum pabomel ' ynpaBneHus
|
1
1
1
1
1
1
1
1
1
1

PucyHok 6.5 — briok-cxema uUsMeHeHUs pexxumos pabomai

Bbibop pexuma ynpaBneHWs CONpOBOXAAETCA CBEYEHMEM COOTBETCTBYHIOLLErO CBETOAMOOHOIO MHAMKaTopa
Ha nuueBon naHenu npubopa:

- B KackalHOM pexumMe cBeTutca niavkaTop KY,
- B [TOKanbHOM pexume cBeTUTcs uHamkatop J1Y,
- B py4HOM pexxume cBeTuTcs uHaukatop PY.
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6.2.3.2 ABTOMATM4YeCKUM KacKaAHbIA UIK JIOKaNbHbIA PEeXXUM paboTbl PerynsaTopos

Mepexon Ha py4HOM pexum paboTbl

ABTOMaTM4eCKNMn

KackafiHbIW Unu
JIOKanbHbIN

pexum paboTbl
O rpy

@ [P/A]

L py
e [¢]
@ ry

YposeHb
3awumsl

e B aBTOMatMyeckoM kackagHOM WM NOKanbHOM pexume paboTbl perynstop ynpasnseT
0OBEKTOM  perynvMpoBaHuWsi  COrMMacHo  BblOpaHHOrO  3akoHa  perynMpoBaHuMs U C
COOTBETCTBYHOLLMMU HACTPOKaMM Nofib3oBaTens.

e B aBTOMaTu4eckom pexunme paboTel MHankaTop PY Ha nuueBol naHenu noraweH. CBetuTcs
oavH n3 mHaukatopoB JY wnu KY, B cooTBeTCTBMM C BblOpaHHbIM Ha OAHHbIA MOMEHT
peXnMom.

e [Ina nepexoga B pyyHOU PeXum ynpaeneHns Heobxoammo HaxaTb knasuwy [P/A] Ha
NMUEeBON NaHenu perynatopa.

e Ingukatop PY Ha nvueBon naHenNn Ha4YMHaeT Muratb.

e Ecnu onepatop Haxan knasuwy [¢'] B npouecce Muranus uigukatopa PY (npuGnuautensHo
10-15 cekyHA) — NponsonaeT ghukcayusi 8biIbpaHHO20 pexuma n perynsaTop nepenaeTt B pexnm
py4Horo ynpaeneHus, uHamkatop PY 6yget ceetuTbeca — uTo ByaeT B AanbHenweMm ykasbiBaTb
Ha py4HOW pexum paboThbl.

e Ecnu onepatop He nodmeepxdaem CBOUX AeNCTBMI HaxaTueMm knasuwu [¢'], To AaHHble
OENCTBMSA  onepaTopa BOCMPUHMMAIOTC Kak HEBEpHOe [JOeWCTBME WM CryYaniHoe
nepekniYyeHne pexuma paboTsbl.

e JTO ¥ NpeacTaBnsieT ypoeeHb 3aWjumbl OT Cly4YaHOro NepekniYeHns pexmma paboThbl,
uHaukatop PY nepecTtaHeT muratb M noracHeT, a perynarop ocTaHeTCs B aBTOMaTU4YECKOM
pexume ynpaBneHus — KackagHOM My NOKarnbHOM.

6.2.3.3 Py4HoOI pexxuM paboTbl perynsitopoB

Mepexon Ha aBTOMaTUYECKUI NOKaNbHbIN PeXUM Pa6oTbl

Py4yHoW pexum
pa6oTbi

8 KY
ny
® py
@ [PIA]
KY

ny
PY

= [¢]

O ky
® ny

O py

YpoeeHb
3awumsl

e B py4HOM pexume paboTbl onepaTop € NMUEBOW NaHenu ¢ NoMoLLbio knasuw [A] “6onblue”
n [V] “meHbwe”, ynpaBnsieT BbIXOOAOM perynatopa, Tem cambiM (OpMUpyeT 3HayeHune
yrnpaBnsoLero BO3AENCTBUSA, NOAABAaEMOE Ha UCTIONHUTENbHBIN MEXaHW3M.

e Nngukatop PY Ha nuueson naHenu ceetutcsa. MHankatopbl KY n JTY He cBeTaTcA.

e [Ina nepexofga B aBTOMAaTUYECKWUN JIOKasbHbIU PEXUM ynpaBneHus Heobxoammo 08ax0dbi
HaxaTb knasuwy [P/A] Ha nuueBol naHenwu perynaTopa.

e Mnavkatop JY Ha nuueBoi naHenu HayMHaeT MUraTb, Cnu onepaTtop Haxan knasuwy [¢']
B npouecce MmuraHus uHgmkatopa JY (npubnuautenbHo 10-15 cekyHa) — npowusongeT
¢ukcauyuss 8bibpaHHO20 pexuma W Pperynatop nepevaeTr B PEXMM aBTOMATUYECKOro
J10KasIbHO20 YNpaBreHus.

e VHankatop PY noracHeT mn 3acBetutcst uHaukatop JIY — uyTto OygeT B AanbHenem
yKasblBaTb Ha aBTOMaTUYECKUIA JTOKasIbHbIU PEXUM paboThbl.

e Ecnu onepatop He nodmeepxdaem cBOUX OeNCTBUIA HaxaTuem knasuwn [¢'], To gaHHbIe
OeNCTBMSI  onepaTopa BOCMPUHMMAOTCS Kak HEBEpPHOe [OeWCTBME WM CrlyyaniHoe
nepeknioYeHne pexxmma paboTbl.

e OTO M NpeacTaBnsieT yposeHb 3aujumbl OT CRy4YaWHOro MEPEKIIOYEHUST pexnMa paboThbl,
nhaukaTop JY nepecrtaHeT muratb M MOracHET, a PErynsTtop OCTaHETCH B PyYHOM pexunme
ynpaBneHus.
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6.2.3.4 ABTOMATM4YE€CKUM NIOKaNbHbIN peXUM paboTbl perynaTopoB

MNMepexopn Ha aBTOMaTM4eCKMM KacKkagHbIA PEXUM paboThl.

ABTOMaTM4eCKNMn

NOKanbHbIN
pexum paboTbl

O ky
® ny

O py

@ [P/A]

? KY
ny
O py
e [¢]
@ kv

O ny
O pry

YpoeeHb
3awumsl

e B aBTOmMaTtM4yeckoM nOKanbHOM pexume paboTbl perynaTtop ynpasnset o6bekToM
perynmpoBaHus COrnacHo BbIOPAHHOrO 3akoOHa pPerynMpoBaHMs M C COOTBETCTBYHOLLUMU
HacTpoWkaMu nonb3osartens.

e ingukatop JY Ha nuuesBon naHenu ceetutcsa. MHgukaTtopbl PY u KY He cBeTaTCA.

e [InA nepexoda B aBTOMATUYECKUN KacKaOHbIU PEXWM ynpaBfeHns HeoOGXOAMMO mpuxobi
HaxaTb knasuwwy [P/A] Ha nuueBon naHenu perynaTopa.

e Muaukatop KY Ha nuueBoii naHenn HaumHaeT MuraTb, ecnv onepaTop Haxan knasuwy [¢'] B
npouecce muranua nHavkatopa KY (npubnuantensHo 10-15 cekyHn) — npounsonget gukcayusi
8blIbpaHHO20 pexumMa W perynsatop nepevaeTr B pPexXMM aBTOMaTUYECKOro KackaGHOo20
ynpaBneHus.

e VHankatop J1Y noracHeT u 3acsetutca wuHamkatop KY — yto OGygetr B panbHenwem
yka3blBaTb Ha8 aBTOMaTUYECKNIA KacKadHbIl pexmum paboThbl.

e Ecnu onepaTtop He nodmeepxdaem CBOUX AeNCTBMI HaxaTueMm knasuwu [¢'], To oaHHble
AEeNCTBMA onepaTopa BOCMPUHMMAKOTCA Kak HeBepHoe [AencTBMe WnuM  cryyaniHoe
nepeknioYeHne pexmma paboTbl.
e OTO M NpencTaBnsaeT yposeHb 3aujumbl OT CIy4YalHOro MepekrioyeHns pexnmMa paboThbl,
nHavkatop KY nepectaHeT muratb M MOracHeT, a pPerynstop oCTaHeTCs B aBTOMaTU4YeCKOM
rniokanbHOM peXume yrnpaBreHusl.
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6.2.4 U3meHeHMWe 3HA4YEeHUs 3alaHHOMN TOUYKU PerynsiTopos

[ns Toro, 4ToBbl M3MEHNTb 3afaHHyl TOYKY KOHTypa perynupoBaHusa koHTpornnep MWUK-52 gormkeH GbiTb
nepesegeH B pexum PABOTA. Tak e pgomkHa ObiTb BbibpaHa naHenb MHAWKAUWMM PerynstopoB — CBETUTCA
nnaukaTtop PEIl. Ha gucnnen MAPAMETP BbiBOAWUTCS 3Ha4YeHUe namepsieMon BenuuuHel, a Ha gucnnen 3ABOAHHA
— 3Ha4YeHue 3aaHHOW TOYKM.

B perynatope nmeeTtcst 3agaHHas Touka, UCMONb3yemMast TONbKO B aBTOMaTUYECKOM pexume ynpasneHus. Mo
OTHOLLEHMIO K (DYHKLMOHaNbHOMY BroKy perynupoBaHus 3ajaHHasi ToYKa perynsatopa MoXeT ObiTb BHYTPEHHEN unmu
BHELLUHEMN.

BHyTpeHHAs1 3agaHHaa Touka M3MEHSIeTCH C NUUEBON naHenu npubopa. 3HayeHwe BHYTPeHHeW 3agaHHoWm
TOYKN SBNSETCA 3arnoMuHaeMbiM 3HayeHueM. [locne BKMIOYEHWUS MUTaHUS perynaTop HadvHaeT paboTy c Tem
3Ha4YeHneM 1 ¢ TeM BUOOM 3ajaHHOW TOYKN, KOTOpOe ObIfo Ha MOMEHT OTKMOYEHMS.

BHellHs19 3apgaHHasa Tovka perynatopa MOXEeT 3afaBaTtbCsl, HanpyvMep, C BHELLIHEero aHaroroBoro Bxoga mnm
dopmMmpoBaTtbcs  ApyruM  OyHKUMOHanNbHbIM 6rnokoM. [Mpu BbiGpaHHOM Buae 3agaHHon Touvkm kak BHELUHAA
BO3MOX€EH TOnbKo ee KoHTponb Ha aucnnee 3ABOAHHA, v3ameHuTb ee 3HaveHve C NMUEBON MaHenu perynsitopa
HEBO3MOXHO.

BHYTPEHHAA (NOKANbHASA)
3apaHHas Touka

BHELUHAA

(AUCTAHLIMOHHAA) Bbixoa BHyTpeHHero 3agartymka
3aflaHHas ToYkKa 3aen /

Hanp. Bxoa Al2 AY

BXOZHOW cUrHan

3Ha4yeHue 3a4aHHON TOYKHN
3apaHue perynsatopy

PucyHok 6.6 — briok-cxema ¢hopmuposaHusi BHympeHHel unu eHewHel 3adaHHOU MOoYKU

Mpouenypa n3aMeHeHUs 3Ha4eHUs1 BHYTPEHHEN 3alaHHOWN TOUYKHM

e [1pn BbIbpaHHOM perynaTope BbiOpaTbh COOTBETCTBYIOLWUA PEXUM MHOMKALMN U3MEHEHUS
3a1aHHON TOMKMN.

¢ [3aBg] o [N n3MeHeHUs1 3Ha4YeHUs1 BHYTPEHHEN (NoKanbHOW) 3a4aHHOM TOYKM HEOOXOOUMO HaxaTb
knasuwy [3aBa].

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

015.0 |[< murarowem aucnnee 3ABOAHHSA BO3MOXHO M3MeHEHWe 3HayeHUs1 BHYTPEHHEW 3agaHHOM
TOYKMU.
= [A] e C nuvueBoW naHenu c nomolubio knasuw [A] “Gonbwe” n [V] “MeHblue”, yCTaHOBUTb
= [V] HeoOXoaMMOe 3HayeHWe BHYTPEHHEW 3afaHHOW TOYKW, WHOMUMPYEMOW Ha aucnnee
3ABOAHHA.

e Ecnn onepatop Haxan knasuwy [¢] B npouecce muranus aucrines 3ABOAHHA
= [d] (npubnmantensHo 10-15 cekyHA) - perynatop nepenaeT Ha PeXxum ynpaerieHUst ¢ HOBbIM
3HayYeHneM BHYTPEHHEN 3aaHHOM TOYKN.

YpoeeHb e Ecnun onepaTop He nodmeepxdaem CBOUX AEWCTBUIN HaxaTuem knasuwm [¢] B npouecce
3awumsi Muranuns nngukatopa Y (npubnuantensHo 10-15 cekyHa), TO AaHHble AeUACTBUS onepaTopa
BOCNPVHNMALIOTCS Kak HEBEPHOE AEeNCTBUE NN CyYaliHOE U3MEHEHUE 3HAYEHUSI.

e OTO 1 NpeacTaBnsieT ypo8eHb 3aujuma! OT CIy4aHOro N3MEHeHNs1 3Ha4YeHNs1 BHYTPEHHEro
3agaHus, nigukaTtop JIY nepectaHeT muratb M HaYHET CBETUTLCH, a PerynsaTtop BepHeTCH B
paboTy C NPEXHMM 3HA4YEHNEM BHYTPEHHEN (NOKanbHOWM) 3a4aHHON TOYKM.

MpumeyaHue. Mpu n3MeHeHUN 3afaHHOM TOYKU pEerynstopa AeNCTBYIOT PEXWUMbl YCKOPEHHOTO WM3MEHEHMWS
3Ha4YeHnn — cMm. puc.6.3.
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6.2.5 UN3meHeHMe 3Ha4YeHUs yNpaBnslowWero Bo3fencTBus

o [1na n3aMeHeHns 3HaYeHus ynpaBnsoLwwero BO3AEeNCTBUS PerynaTop AOMMKEH HAaXOAUTLCH B
PY4YHOM pexume ynpasrneHus. Ecrnv perynatop HaxoauTcs B aBTOMATUYECKOM pexume, ero

® ry HeobXoAMMO NepeBeCTM B PYYHOW pexnM ynpasneHus — cm. pasgen 6.4.1. MHgvkatop PY Ha
NVLEeBON NaHenu ceBeTUTCA. BuibpaH pyvHOW pexuMm ynpasneHus.

= [A] e B pyyHOoMm pexume paboTbl onepatop C NMLUEBOM MaHeNM € nomowbio knasuw [A]
= [V] “Oonbwe” n [V] “meHblue”, ynpaBnseT BbIXOAOM perynatopa, Tem cambiM opMupyeT
3HayYeHWe ynpaBnsloLWEero BO3eNCTBUSA, NOAABAEMOE Ha NCMONHUTENbHbIA MEXaHN3M Yepes
knoun BOJNbLWE-MEHBLUE unu aHanoroBbivi BbIXo, B 3aBUCMMOCTM OT BbliBpaHHOro Tuna
perynatopa (CM. napameTpbl COOTBETCTBYIOLLEro YHKLMOHaNsHoro 6rnoka perynmposaHus).

BuUXig
200 e 3HayeHue BbIXOOAHOMO curHana B % (B 3aBMCMMOCTM OT BbIGPAHHON CTPYKTYpbI
perynsaTtopa) nHguumpyeTtcs 3HadeHve Ha aucninee BUXIA:

- BbIXO[JHOFO aHanoroBoro curHana,
- 3Ha4yeHne BblaaBaeMown MOLLIHOCTU Ha BbixogHble kntoun BOJbLUE-MEHBLLE,
- BHELLIHWI CUrHan NOSoXeHNss MexaHn3ma.

o [Ipn U3MEeHeHUN 3HaYeHus ynpaBnALLEro BO3AENCTBUSA NOCMe NepBoro Haxartusa nobown
n3 knasuw [A] “Gonbwe” nnn [V] “meHbwe” HaumHaeT muratb aucnnen BUXIA, nubo
cBeToanoaHble uHamkatopbl A unu Y, ykasbiBas TEM CaMblM OMepaTopy Kakow napameTp
(cvrHan) B A@HHbIE MOMEHT M3MEHSsIeTCS.

e [locne OKOHYaHUSA W3MEHEHUS 3HAYEHWS YNpPaBnSALLEro BO3OEWCTBUSA, MO OTMyCKaHUU
knaBuw [A] “Oonbwe” nnu [VY] “meHblwe” no ucrtedeHum 3-4 cekyHn aucnnen BUXIA
nepecrtaeT MuraTb, a 3HayeHne BbiIxoga PMKCMpyeTCa B SHEProHEe3aBUCUMOWN NaMsaTH.

Mpumeyanue. Mpu M3MeHeHWN ynNpaBnSAoLWEro BO3OENCTBUA perynstopa AeNCTBYIOT PeXMMbl YCKOPEHHOro
N3MEHEHUS 3Ha4YeHn — cm. puc.6.3.
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6.3 OnepaTuBHOEe ynpaBfieHMe NporpaMMHbIMM 3agaTYMKaMm
6.3.1 OO6wwue npaBuna

[nsa Toro, 4ToGbLI BECTU oOnepaTMBHOE YnpaBneHue nporpaMMHbIMK 3agaTynkamu KoHTponnep MUK-52
pomkeH 6biTb nepesedeH B pexum PABOTA. Tak xe gomkHa 6biTb BbiOpaHa naHens MHAMKauuuM nNporpamHoro 3a
aatynka — ceetutcsa nHamkartop MPr.

B koHTponnepe MoxHO opraHm3osaTb 0T 0 40 9 NporpaMMHbIX 3a4aTYMKOB.

OnepaTvBHOE ynpaBreHue BedeTcsa Mo u3bupaTenbHOMY MPUHLMNY: BbIOUpaeTcs HOMep W Ans Hero
KOHTPONUPYIOTCA M M3MEHSAOTCA HOMEPa LUaroB 3agart4vuka.

6.3.2 JluueBasi naHenb

JlnueBasa naHenb npegHasHavyeHa AN OonepaTMBHOMO YNpaBfeHUS KOHTypamMu peryrnvpoBaHUSA U COOEpPXuUT
HeobxoanMble CBETOAMOAHbIE, LM POBbIE MHANKATOPLI U KNaBuaTypy.
Jlnuesas naHenb koHTponnepa MUK-52 B pexmme onepaTMBHOMO ynpaBreHUs KOHTYpamu perynupoBaHust
npencrasneHa Ha puc.6.7.
WHaukatop
Homep nporpammHoro — Mpr(Maxens

NPOrpamMMHbIX
sapaTina [ A N IKEON 3a0aTYMKOB)

MHuaunkaTopbl
peXnmoB
TekyLiee 3Ha4yeHue yrnpaBneHus
Ha BbIxode 6roka

Out

Bpems ncnonHexus
wara nporpaMmmMmHoro
3agatyuka

Howmep Knasuwm
MCMOSHAEMOTrO Lwara
nporpamMmmMHoro
3agaryvka

PucyHok 6.7 - Jluyesasi naHesb 8 pexume orepamueHo20 yrpasrieHuUs1 npo2pamMmMHbIM 3a0amyukom

OpaHopaspsigHbii gucnnein "Ne" — nokasbliBaeT HOMep MpOorpaMMHOrO 3agartyMka, € KoTopbiM pa6oTtaeT
oneparop.

Ha uetbipexpaspagHbii aucnnen NMAPAMETP BbiBOOUTCA TeKkyllee 3Ha4yeHue Mo4aBaeMoe Ha BbIXOA
NpOrpamMMHOro 3agaTymka.
Ha yveTbipexpa3psgHbii gucnnen SABJAHHA BeiBoguTCS BpEMS 10 OKOHYaHUS TEKYLLIErO Liara nporpaMmel.
Ha TpexpaspsagHbein gucnnen BUXIO Tekywnii war nporpaMMHOro 3agaTtyuvka
Tpun cBETOAMOOHBIX MHAMKATOpa yKa3blBalOT, B KAKOM COCTOSIHUM paboTaeT KOHTYp:
[ — nporpamMMmHbIit 3agaTuKK B pexume «paboTay,
— MPOrpaMMHbIN 3a4aTyMK B peXMME «naysay,
M — nporpamMMHbIN 338aTUMK B PEXUME «CTOMY.
JlnueBas naHenb vmeeT 8 KnaBuULL, C MOMOLLBI KOTOPbIX BEAETCS ONepaTUBHOE YMpaBliEHUE KOHTypamu
perynmpoBaHus.
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6.3.3 U3meHeHMe pexxuMoB paboyero ypoBHS, YPOBHM 3aLUTbl paboyero ypoBHS

Ha paboyem ypoBHE BO3MOXHO M3MEHEHME pexuma paboTsbl («paboTa», «nay3a», «CTOMN») — OCyLLEeCTBIeHne
nepexofa un3 pexuma paboTta B pexum naysa, U3 pexvma naysbl B peXuM CTOM, U3 pexuma cTon B pexum pabota u
HaobopoT.

NmeeTcs ypoBeHb 3alwnTbl ANs U3MeHeHust pexxumoB. Ecnv onepatop He nmodmeepxdaem CBOUX AEWCTBUN
HaxxaTueM knasuwm [¢], To AaHHbIE OeicTBUS onepaTopa BOCMPUHUMAIOTCS Kak HeBEPHOe AeWCTBUE UMK CryYaiHoe
nepeknoYeHne pexuma paboTbl.

6.3.3.1 3ameHeHUe pexxnma nporpamMmMHbIX 3a4aTYMKOB

B perynsartopax, ncnonssyembix B koHTponnepe MUK-52, nmeetca Tpu pexuma
— pexum «paboTtay,
— pexuM «naysay,

M - pexum «cTony.

Pexum paGOTbI NPOrpamMMHOro 3agartynka - ABMASETCHA 3aroMuHaeMbiM cocmosiHueM. [locne BKMAYeHus
NUTaHUA perynaTtop HaxoanTcA B TOM peXxXnmMme U Ha TOM Xe Lare, B KOTOPOM OH Haxoauncda Ha MOMEHT OTKIT4YeHUA.

Bonee nogpobHo GubnvoTeka M onucaHve YHKUMOHanbHbLIX GrOKOB, NMpeacTaBneHbl B PYKOBOACTBE MO
akcnnyatauun NPMK.421457.005 P32.

Bbibop pexvma ynpasneHus: paboTa, naysa, cTon ocylecTBnaeTca Haxatuem knasuwm [P/A] Ha nuueson
naHenu perynsitopa ¢ nocneayloLwmM HaxaTtvem knasuwm [¢].

BbiGop pexuma ynpaerieHVsi COMpOBOXAAETCA CBEYEHUEM COOTBETCTBYIOLLErO CBETOAMOLHOIO MHAMKaTopa
Ha nuueBol NaHenu npuéopa:

- B pexumMe «paboTa» CBETUTCA MHAMKATOp ¥,

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

6.3.3.2 NMepexoa mexay pexvmmamum

= [P/A] e [Ins nepexoda B OpYrov pexuMm Heobxoaumo HaxaTtb knasvuwy [P/A] Ha nuueBon naHenu
peryndaropa.
[ | Mpu 3TOM HauHeT MuraTb oauH n3 uHaukatopos P || unu L
= [J] [nsi nepexoga B TOT UMW UHOW PEXMM HY>XHO MPW MUraHWM COOTBETCTBYIOLLEro UHAMKATopa

noaTBepAuTb ero Knasuwen «Baigy».

YpoeeHb e Ecnu onepatop He Haxan knasuwy [¢'] B npouecce MUraHus O4HOTO M3 WHAMKATOPOB —
3awumsl ghukcayus 8bl6paHHO20 pexuma He NponsonaerT.
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6.3.4 U3meHeHMe Wara NnporpaMMHOro 3agaTyumka

[nsa Toro, 4ToObl M3MEHUTL LUAr NPOrpaMMHOro 3agatunka koHTpornep MUK-52 nomkeH ObiTb NnepeBedeH B
pexmum PABOTA. Tak xe gormkHa 6biTb BbibpaHa naHenb MHAMKaLMU NporpamMmMHOro 3agarymka — CBETUTCH MHOUKATOP
Mpr. Ha aucnnen BUXIA BbiBOAMTCA HOMEp TeKyLLEero Lara nporpaMMHoro 3agatynka/

Lar nporpammHOro 3apatyuka SBNSETCA 3aroMuHaembiM 3HavyeHuem. [locne BKMAYEHUS NUTaHUS
NporpaMMHbIN 3aA4aTynK HaymMHaeT paboTy € TOro Lwara Ha KOTOPOOM BbINIo HA MOMEHT OTKIHOYEHMS.

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

o [py BbIGPAaHHOM COOTBETCTBYIOLLEM PEXUME MHAMKALMKN BbiOpaTh UHTEPECYIOLLMI HOMEDP
nporpammHoro 3agatumka(1-9).

< [3aBpa] e [INns n3meHeHns Homepa Liara NporpaMMHOro 3agartyvka HeobXoAMMO HaxaTb KraBuLuy
[3aBnA].

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

auncnnee BUXIA BO3MOXHO U3MEHEHME 3HaYEeHUs BHYTPEHHEN 3a4aHHOWN TOYKU.

e C nvueBoi naHenu c¢ nomolibio knasuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTL
HeoOxoaMMbIN LWar, nHaMumpyemon Ha gucnnee BUXIA.

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

e Ecnu onepatop He nodmeepxdaem cBOMX OeWCTBUIA HaxaTueM knasuium [¢'] B npouecce
YpoeeHb muraHuns nHamkatopa BUXIA o nepexon Ha BbIGpaHHbIV War He Npoun3onaeT.
3awumsl
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6.4 OnepaTMBHOEe ynpaBneHue NaHensiMum MHAUKauumn
6.4.1 OO6wwue npaBuna

[nsa Toro, 4ToBbI BECTW onepaTvBHOE ynpaBneHue naHenamm nHamkauum kontponnep MUK-52 pomxeH 6biTb
nepesegeH B pexum PABOTA. Tak xxe gomkHa ObiTe BeiOpaHa naHenb nHavkaumm — ceeTutcs unaunkatop IHMO.

B koHTponnepe MoxHo opraHusoBaTb OT 0 A0 9 naHenen nHankauum.

OnepaTvMBHOE YynpaBneHWe BeAeTcA Mo M3bupaTenbHOMYy MpUHUMNY: BbIOMpaeTcs HOMEp W ONs Hero
KOHTPONUPYIOTCA M 3a4al0TbCs NapameTpbl.

6.4.2 JluueBasi naHenb

Jlnuesas naHenb NpegHa3HavyeHa Ans onepaTMBHOIO yNpaBneHns u CoaepXxuT HeobxoanMble CBETOANOAHbIE,
LuMcpoBbIe MHANKATOPLI U KnaBnaTtypy.
Jlnuesas naHens koHTponnepa MUK-52 B pexvme onepatmBHOro ynpasneHus npegcrasneHa Ha puc.6.8.

Homep naHenu
VHAMKaLMM
Muaukatop
IHo(naHenb
WHOMKaLun)
3HauyeHne
nogaBaemMoe Ha
cBoncTBo Ne9
PYHKLMOHaNbHOro
6noka

3HauyeHne
nogaBaemMoe Ha
ceownictBo Ne10
PYHKLMOHaNbHOro
6noka

3HaveHve Knasuum
nogasaemMoe Ha
cBoricteo Ne11
PYHKLMOHaNbHOro
Onoka

PucyHok 6.8 - [luyeeas naHe b 8 pexxume ornepamugHo20 yrpageHus npozpammMmHbIM 3adamyukom
OpaHopaspsigHbii avcnnent "Ne" — nokasbiBaeT HOMep NaHenm MHAMKaLUUK, ¢ KOTopbiM paGoTaeT onepaTop.

Ha yeTbipexpaspsigHein gucnnen NMAPAMETP, S3ABOAHHA n TpexpaspsgHbii BUXI[ BbiBoauTCa Tekylime
3HaYeHus1 CBA3HbIX MapamMeTpoB.

JlnueBas naHenb MmeeT 8 KnaBuLl, C MOMOLLBK KOTOPbLIX BEAETCH OnepaTMBHOE yNpaBrieHWe KOHTypamu
MHAUKaLUN.

6.4.3 N3meHeHMe 3ajaHHOM TOUYKM NaHenun MHAuKauum

Ons Toro, 4To6bl M3MEHUTb BbIXoa YHKLUMOHanNbHoro 6rnoka nHavkaummn koHtponnep MUK-52 nomxeH GbiTh
nepeesegeH B pexum PABOTA. Tak e AgomkHa ObiTb BblbpaHa naHenb MHAMKaAUUMM — CBETUTCH mHaukatop IHA.

Bbixo AaHHOro hyHKUMOHanbLHOro 6rnoka sBNseTcs 3anoMuHaeMbiM 3Had4eHueM. locne BKMOYEHUS NUTaHUs
ONoK HAMKaUMM HauymMHaeT paboTy C TEM Xe BbIXOAOM YTO U Obls1 HA MOMEHT OTKITHOUEHUS.

Mpouenypa naMeHeHUs BbixoAa 6y10ka MHAMKaLMK

e [pu BbIGPAaHHOM COOTBETCTBYHOLLEM PEXUME MHAMKALMU BbIOpaTbh MHTEPECYIOLLUIA HOMEP
naHenu nHaukauum (1-9).

< [3aBa] e [Ins n3amMeHeHns HoMmepa Liara NporpaMMHOro 3agartyvka HeobGXOAMMO HaxkaTb KraBuLly
[3aBa].
A £ e Ha nuueBon naHenn HauyuHaeT muratb gucnnen 3ABOAHHA. Ha panHHom stane npwm
0004 Z muratowem avcnnee 3ABOAHHSA Bo3MOXHO n3MeHeHne Bbixoda (OyHKUMOHaNbHOro 6noka
MHOUKaumK.
< [A] e C nuvueBoW naHenu ¢ nomolubio knasu [A] “Gonbwe” u [V] “MeHblue”, yCTaHOBUTb
= [V] HeobXxoanMbIl BbIXOA.
= [4] e Ecnu onepatop Haxan knasuwwy [¢] B npouecce muranuns aucnnes 3ABOAHHSA — Bbixoq

M3MEHUTBLCS Ha TOT KOTOPbIN ObIn 3agaH.
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6.5 OnepaTuBHOe ynpaBrieHUe NaHenbio MHAMKALUN BXOAOB (PYHKLMOHANbHbLIX GNoKoB

6.5.1 O6wume npaBuna

[ns Toro 4To6bI NPOCMOTPETL BXOA (hyHKUMOHanbHoro 6roka koHtponnep MUK-52 nomxeH 6biTb NnepeseneH

B pexxum PABOTA. Tak xe gomkHa ObiTb BbiOpaHa naHernb UHAMKaLUMM BXO4OB (PYHKLUMOHANbHbIX GrIOKOB — CBETUTCS
nHgukaTop BX.

6.5.2 JluueBasi naHenb

Jlnuesas naHenb NpegHa3HayeHa Ansi onepaTUBHOIO yNpaBiieHNs U COAEePXUT HeobXxoaMble CBETOAMNOAHbIE,
UMdpoBbIE MHAMKATOPbI U KNaBuaTypy.

Jlnuesas naHens koHTponnepa MUK-52 B pexvime onepaTnBHOro ynpasneHus npeactasneHa Ha puc. 6.9.

. Wnankatop Bx
(BxomoB
PYHKUMOHAMNbHbIX
H 6nokoB
omep
yHKLMOHANbHOro
6noka 7 : o p—

P .o

Homep Bxopa
YHKLUMOHANbHOro
6noka

& ow o7
L AN - ] D(UO/,
7’

3HaueHve napameTpa, Knasum
KOTOPbIN NPUXOAUT Ha
BbIOpaHHbI BXOA,
dyHKUMOHanbLHoro 6roka

PucyHok 6.9 - [luyesas naHesb 8 pexxume UHOUKaUUU 8X00HbIX rMapamempos hyHKUUOHa TbHbIX 6/10K08

YeTtbipexpaspsaaHbii gucnnen NMAPAMETP, B YacTHOCTM NepBbIX 2 paspsaga MHAVKaUMKW yKa3blBaloT Ha HOMEpP
dyHKUMOHanbHOro 6noka, a 3,4 paspsabl Ha HOMEp BXoda 3TOro (PYHKUMOHANbHOrO Orioka, KOTOPbIA HYXHO
nhanumposatb. Ha gucnnen SABOAHHA BbiBOOUTCA TeKyLmMe 3HaYeHMe BXOOHOIo napamMeTpa.

JlnueBasa naHenb vmeeT 8 KnaBuLL, C MOMOLLBIO KOTOPbLIX BEOETCH OnepaTMBHOE YNpaBrieHWe KOHTypamu
VHANKaLUW.

[laHHOe MeHIo NpeaHasHayYeHo TOMbKO AS MHAVKALMW MHTEPECYIOLLEro BXOAHOIO napaMeTpa
yHKUMOHanbHoro Groka.
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6.6 OnepaTuBHoe ynpaBrieHue naHenblo MHAUKaUUnN BbIXoAoB (pyHKLUMOHaNbHbIX 6nokoB

6.6.1 O6wue npaBuna

[Ona Toro 4TtobblI MpocMOTpeTb BbIXOA4 QYHKUMOHanNbHoro 6noka koHTponnep MWK-52 pomxkeH ObiTb
nepesegeH B pexum PABOTA. Tak xxe gomkHa 6biTb BoibpaHa naHenb UHAMKaLUun BXoaoB yHKLMOHaNbHbIX 610KoB —
cBeTnTCH nHamkatop BUX.

6.6.2 JluueBasi naHenb

Nuuesas naHenb NpegHasHaveHa ANs ONepaTMBHOMO YNpaBneHWs N COAEPXUT HeobxoaMMble CBETOANOAHbIE,
uncpoBbIe MHANKATOPLI U KnaBmaTtypy.
Jlnuesas naHens koHTponnepa MUK-52 B pexxvrme onepatmMBHOro yrnpasneHus npeactasneHa Ha puc.6.10.

WHankatop Bux

(BbIXOOOB
PYHKLMOHANbHBLIX
l 6nokoB
Howmep
dYHKLUMOHANbHOro
6noka

Howmep BbIxoaa
YHKLUMOHANbHOro
Onoka

3HaueHue napameTpa, Knasnum
KOTOPbIA NPUXOANT Ha
BblOpaHHbIV BbIXOA
dyHKUMOHanbHoro 6noka

PucyHok 6.10 - Jluuesasi naHernb 8 pexxume UHOUKaUUU 8bIXOOHbIX napamempos yHKUUOHabHbIX 610K08

YeTbipexpaspagHoii aucnnen MAPAMETP, B 4acTHOCTU nNepBbix 2 pa3psiaa MHOUKaLMKU yKasblBaloT Ha HoMep
dyHKUMOHanbHOro 6roka, a 3,4 pa3psagbl Ha HOMEep BbiIXxoda 3TOro (OYHKUMOHANbHOro Oroka, KOTOPbIN HYXHO
nhanumposatb. Ha gucnnen SABOAHHA BbiBOOUTCA TeKylLMe 3HAYEHME BbIXOLHOMO NapameTpa.

JlnueBas naHenb nmeeT 8 KnaBuLl, C MOMOLLBK KOTOPbLIX BEAETCH OnepaTMBHOE yNpaeBrieHWe KOHTypamu
HOUKaLMK.

[aHHoe MeHIo NpeaHa3HavYeHo TOMbKO ANst UHAMKALUN MHTEPECYIOLLLErO BbIXOAHOTO NapaMeTpa
yHKUMOHanbLHoro 6roka.
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6.7 OnepaTuBHOEe ynpaBJfieHMe NaHesbio MHAUKaLMU U peJakTUPOBaHUA NapamMeTpoB (pyHKLUMOHAMNbHbIX
6nokoB

6.7.1 O6wue npaBuna

[ns Toro 4To6bl NPOCMOTPETL UNWN PeaakTMpoBaTh NapaMmeTp (yHKLMoHansHoro 6rnoka koHTponnep MNK-52
aomkeH ObiTb nepesegeH B pexum PABOTA. Tak xe pomkHa ObiTb BbibpaHa naHenb WHAMKaAUWW BXOAOB
dyHKUMOHaNbHbIX 6nokoB — cBeTuTcst nHamkaTop MNMPM. MapameTpy, KOTOPbIN HYXHO OTPeAaKTMpPOBaTb TaKKe HYXHO
npuceBouTb donar paspelleHuss nporpammupoBaHns B pexume PABOTA (cm. n. 7.2.1.4) - dnar «Pch» npwu
NporpaMMMpOBaHUM M3 NPOrPaMMHOro naketa «Anbga.

6.7.2 JluueBasi naHenb
JlnueBas naHenb NpefgHa3HayeHa An1s onepaTMBHOIO yNpaBreHnst U coaepXuT Heobxoanmble CBETOAMOAHbIE,

LUMpOoBbIE UHANKATOPLI 1 KNaBmaTypy.
JInuesas naHenb koHTponnepa MUK-52 B pexrme onepaTUBHOrO yrnpasneHus npeacrasneHa Ha puc.6.11.

A W IKFONA

Wnavkatop MNpm
(napameTtpoB
PYHKUMOHANbHBLIX

Howmep 6nokoB

PYHKLMOHaNbHOro
6noka

Homep napameTpa
PYHKLMOHANBHOIO
onoka

3HayeHune napameTpa, Knasuwwnm
dyHKUMOHanbHoro 6noka

PucyHok 6.11 - Jluyesasi naHernb 8 pexume UHOUKauuu napamempos hyHKYUOHaIbHbIX 6510K08

YeTtbipexpaspsaaHbii gucnnen NAPAMETP, B 4acTHOCTM NepBbIX 2 paspsaaa MHAMKALMKN yKasbiBaloT HA HOMEpP
dyHKUMoHanbHoro 6noka, a 3,4 paspsgbl Ha Homep napameTpa (YHKUMOHANbHOro 6noka, KOTOPbIN HYXHO
wHauumMpoBatb unu pepaktupoaTtb. Ha gucnnen 3ABOAHHA BbiBOgMTCA Tekywume 3HayeHue BblIGpaHHOro
napameTpa.

JlnueBasa naHenb vmeeT 8 knasuL, C NOMOLLbLIO KOTOPbIX BeAeTCsl onepaTvBHOE YNpaBrieHue KOHTypamu
VHANKaLUW.

[aHHoe MeHI0 NpeAHa3HayYeHo TONbKO AMS MHAWMKALMM MHTEPECYIOLWEero BbIXO4HOro napameTpa
dyHKUMOHanbHOro 6roka.

6.7.3 U3meHeHMe BbIOPaHHOro napameTpa PyHKLUMOHaNbLHOro 6roka

Ona Toro 4toGbl M3MeHMTb napameTp QyHKUMOHanbHoro 6noka koHTpornep MWK-52 pomkeH ObiTb
nepeeegdeH B pexum PABOTA. Tak e gomkHa ObiTb BblOpaHa naHesnb MHOMKAUMKM U peaakTUpoBaHMsS NapaMeTpoB
yHKUMOHamNbHbLIX 6nokoB — cBeTUTCs MHAmkatop [Mpm. MapameTp gaHHOro dyHKUMOHanbHoro Groka sBRsieTcs
3arnomMuHaembiM 3HaqdeHueM. locrne BKMYEHUS NMUTaHus 6ok HaYMHaeT paboTy C TEM Xe napameTpoM YTO U Obin
OTpenaKkTUpoBaH Ha MOMEHT OTKIMHOYEHMSI.

MNpoueaypa nsmeHeHns napameTpa PyHKLIMOHANbLHOro 6rnoka
o [1pn BbIOPAHHOM COOTBETCTBYIOLLEM PEXMME MHOUKALUN N PeAaKTUPOBaHUS napameTpoB
yHKUMOHanNbHbIX 6rokoB. BbibpaTe Heobxoaumbli HOMep yHKUMOHanbHOro 6rioka u

HOMep napameTpa KOTOPbIN HY)XHO OTPedaKTMPOBaTb.

& [A] e C nuvueBoW naHenu ¢ nomolubio knasul [A] “Gonbwe” n [V] “MeHblue”, yCTaHOBUTL
= [V] HeobxoanMoe 3HaveHve napaMmeTpa pyHKLMOHanbLHOro 6oka.

= [4] e Ecniv onepatop Haxarn knasuuy [¢/] — BbIXoa 3MEHUTLCS Ha TOT KOTOPbIN Bbin 3agaH.
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6.8 KoHTponb owmnbok

6.8.1 O6wme Ha3HauYeHue

KoHtponnep MWK-52 ocHalwleH dyHkumen onpegeneHvus owmnbok, npu BO3HWKHOBEHWM KOTOPbLIX Muraet
nHoukatop MeHwo «Ow», Ha [aHHOM YpOBHE MEHI0 eCTb BO3MOXHOCTb MpPOCMOTpa Tuna M Koga OLMnbKu
HeucnpasHocTen (cM. Tabnuuy 7.6.2).

6.8.2 JluueBasi naHenb

Nuuesas naHenb npegHasHadyeHa Af1S ONepaTMBHONO OBHapPYXeHus oWwnbOoK N CoaepXUT Heobxoaumble
CBETOANOAHbIE, LMMPOBbLIE MHAMKATOPbLI U KNnaBuaTypy.
Jlnuesas naHens koHTponnepa MUK-52 B pexxvrme onepatMBHOro yrnpasneHvs npeactaBneHa Ha puc.6.12.

Wuankatop Ow
(owmbok B paboTte)

KonunyectBo owmnbok

Homep owmnbku

Tun ownbkn Knasuwin
Koa owmnbku

PucyHok 6.12 - Jluyesasi naHersnb 8 pexxume UHOUKauyuu owubok

YeTbipexpaspagHeii aucnnen NMNAPAMETP, B yacTHOCTM nepBbiX 2 paspsga WHOWKauUW yKkasblBaloT Ha
KonunyectBo owwnbok, 3,4 paspsagbl Ha Homep BbiOpaHHoOW owwnbku. Ha amcnnenr 3ABOAHHA BbiBOgMTCA Tun
BblOpaHHOM owunbkn, a Ha aucnnen BUXIO koa owwmbkm (unn B pexume nporpammupoBaHus napameTtp 6.04).

JlnueBas naHenb umeeT 8 KnaBuLl, C MOMOLLBK KOTOPbIX BeOETCA onepaTMBHOE YMNpaBlieHWe KOHTypamu
MHOMKaUMK OLINOOK.

[aHHoe MeHo npeaHa3Ha4YeHo TONbKO AN UHAMKALMM TUna 1 Koaa oLwmoku.
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7 nporpaMMMpOBaHMe, HaCTpOﬁKa N KOHTpPOIb
7.1 JluueBas naHenb B peXxume NporpaMmmmpoBaHus

[ns TexHonornyeckoro nNporpaMMyMpoBaHus, HacTPOMKM U KOHTpons koHTponnepa MWK-52 ucnonbayrotcs
WHAMKATOPbI U KNaBuLWW NTMLEBOW NaHEeNw.

InueBas naHenb koHTponnepa MWK-52 B pexvme nporpaMMMpoOBaHMS M HAacTPOWKM MNpeacTaBrieHa Ha
puc.7.1.

Ha ancnnee «MAPAMETP» nHanumpytotcs
nBa napametpa (MNe1, MNe2)

Homep ypoBHs

/f, Ml | KPO..I"". nporpamMmmMunopBaHns

=MAPAMETP

Oucnnen «BUXIO»
WHAUUMPYET napameTp
(MNe4)

Oucnnen «SABOAHHA»
VHAMLMPYET napameTp
(MNe3)

Cile
=

(1) 9 /Q
Kn KnaBuwin nameHeHuns
ypc?:r:m N3MEHeHnsA 3HaYeHui napameTpoB
nporpaMmM1MopBaHis @ @ C;/ @

Knasuwa oTMeHbI BbINOMNHEHHbLIX AEUCTBUN

KnaBwuwwa vncnonb3yeTcs Anst UHBepcun
BXOAHOIO CUrHamna npu KoHUrypuposaHum

o Knasuwa noartee EHUS BbINONHAEMbIX JENCTBUN
cBsi3el Ha ypoBHe 3 ATBEDKA A

PucyHok 7.1 - Jluyesas naHesnib kKoHmposinepa MUK-52 e pexxume npoepammuposaHusi

7.1.1 UHaukaTopbl U gucnneun

CeeToanoaHble MHOUKATOPbl CUrHanNM3WpyrlT O pexume paboTel, BbiOpaHHOW npoueaype u owwubkax. Ha
LUMPOBLIE CEMUCErMEHTHbIE MHAMKATOPbI BLIBOAATCA HOMEpPa 1 3Ha4YeHNsi napamMeTpoB.

gucnneﬁ HasHayeHue gucnnes B pexume NnporpamMmMmumpoBaHus

o KAHAI (Ne) MHanumpyeT HoMep ypOBHS NporpammmnpoBaHus.

o MAPAMETP MHavumpyeT HoMep BbIGpaHHOro napameTpa.

e 3ABOAHHA MHauumpyeT 3Ha4YeHne napameTpa NporpaMMMpOoBaHKS UM KOHGUIypaLmm.
e BUXIL Ha paHHbI gucnnen BbIBOAATCS 3HA4YEeHUSA BCNOMOraTefbHbIX NapameTpoB.
UHgukatop HasHayeHue nHaukaTopa B pexume NnporpaMmMmpoBaHus

o P CeeTtunTcsl, ecnu koHTponnep Haxoautes B pexxume NMPOMPAMMUPOBAHUE.

He cBeTtutcs, ecnu koHTponnep Haxoautca B pexunve PABOTA.
e OT MHavumpyeT Hannymne oTkasos.

o OLL MHanumpyeT Hanuune owmook.
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7.1.2 KnaBuaTtypa

KnaBuwm ncnonb3ytoTcs Ans Belbopa ypoBHS NPOrpamMMyMpOBaHUs, PEXMMOB, AN M3MEHEeHUs napameTpos,
3anycka TecToB U T.A.

KnaBuwa nnu

HasHayeHue knaBull B pexxume nporpaMmmMmpoBaHus

KOMOMHauus
KombGuHauus
Knaswuiu

[L] MeHto +
[NekH 1]

KombuHauus
KnaBwuL

[L] MeHto +
[NekH 1]

e [U] MeHrO

e [¢] Beig

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

o [A] 3Hau.

e [V] 3Hau.

Mcnonb3syeTtca Ans nepexofa B peXvM NporpaMmmMmnpoBaHms.

O nepexope B pexvm NMPOMPAMMWPOBAHWE ceugeTtenscteyeT cBeveHue nHaukaTopa MP.
Mpun aToM B pexume NporpammmnpoBaHns OYyHKLMOHAaNbHbIE BrIOKM HE BbIMOMHATCA U

B KOHTpOMfiepe MOXHO W3MEeHsATb BCe 3anporpaMMUMpOBaHHble napameTpbl, 6noku,

KOHpMrypaLmio, KOHCTaHTbI U T. 4.

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

B pexume paboTbl MOXHO KOHTPONMMPOBATb CWUrHambl W MapamMeTpbl, HO HUKakue
napamMmeTpbl KpoMe KO3I(PULMEHTOB N3MEHATb HEMb34.

B pexnvme TMNPOTPAMMUPOBAHWE paHHas knasBuwa BbINOMHAET QYHKUUIO OTMEHbI
BbINOSTHEHHbIX AEACTBUI, onepaumi.

«[OU] MeHto» — knaBuwa OTMeHbl. HaxaTne aToM KnaBuwwy cOpacbiBaeT Bbl3BaHHblE
napameTpbl, OCTaBfsAs Ha AUChnee Nvlb nepsbin napameTp. Ecnu knasuwa «[U] MeHro»
HakumaeTcss 40 nocrefHero Haxatusi knasuwmn «[<'] Beig», ycTaHOBMNeHHble napameTpbl B
namsATb He BBOOSTCS.

KnaBuwa npegHasHayeHa Ona noaTBEPXKOEHWUsI BbIMONHAEMbIX AEWCTBUW, onepauuin u ans
dukcaumm BBOAUMBIX 3Ha4YeHWn. Hanpumep, dukcauma BBoAa W3MEHEHHOro 3HaveHus
napamMmeTpa, a Takke NPOABUXKEHME MO YPOBHSIM NPOrpaMMUPOBaHUA U T.M.

«[«'] BBig» — knaBua UMeeT [4BOMHOE HasHa4YeHWe: OHa UcnonbayeTcsa Ans BbiGopa
HY>KHOrO NMapameTpa 1 Ans BBOAA YCTAaHOBIEHHbIX NapamMeTpoB B NamsiTb. B kaxgow onepauun
no NporpaMMMpPOBaHUIO, HACTPOWKE N KOHTPOIO MCMOMb3yEeTCA HECKONBKO napameTpoB. Bbizos
3TMX NapamMeTpoB Ha AMWCNMEN OCYLWECTBNSAETCA MNocrnefoBaTenbHO: MPU KaXOoM HaxaTum
knaeuwun «[<¢'] BBia» Ha COOTBETCTBYIOWMIA AUCNIEN Bbi3bIBAETCH OYepedHON NapameTp,
Yy4acTBYIOLMI B AaHHOW onepauuun. ATOT napameTp npyu HeobXxoanMMOCTU MOXET U3MEHATBCS C
nomMoLLbto knasuw «[ Al», «[V]».

Mocne TOro, Kak BCe NapameTphbl, y4acTByoLMe B AaHHOW npoueaype, 6yayT Bbi3BaHbI
M ycTaHoBneHbl, ouyepedHoe (nocnefgHee HaxaTtve knasuwu «[&] Beig» cbpacbiBaet
Bbl3BaHHble NapaMeTpbl.

Kpome TOro, B pexume nporpaMMMpoBaHUs 3TO nocrnegHee Haxatue knasuium «[¢']
BBig» BBOAUT yCTaHOBNEHHbIE NapaMeTpbl B NaMATb.

Mcnonb3yeTca Ans M3aMeHeH1s1 HOMepa YPOBHSI MEHIO B CTOPOHY YBENNYEHNSI.

Mcnone3yetca Anst UBMEHeHUs1 HOMepa YPOBHSA MEHIO B CTOPOHY YMEHbLLEHUS.

VMcnonb3yeTca Ans HBEPCUU BXOAHOMO CUrHana npu KOHOUrypMpoBaHuu cBsizen Ha ypoBHe 3.
KnaBuwa "6Gonbwe". Mpy kaxaoM HaxaTtum 3TOM KNaBWULIM OCYLLECTBISIETCS YBENUYeHue
3HayYeHus1 nameHsieMoro napametpa. [pu yaepxmBaHuM 3TOW KNaBULLM B HAXKaTOM MOSIOXEHUMN
yBENMYEeHMe 3Ha4YeHUIN NPOUCXOANT HEMPEPLIBHO.

KnaBuwa "meHblie". lNMpu Kaxgom HakaTMM 3TOW KNaBULLKM OCYLLECTBMNSAETCA YMEeHbLUeHue

3Ha4YeHna n3aMeHaemMoro napameTpa. |_|pl/l yoepXmnBaHun 3TOW KNaBULLM B HAXXaTOM MOSNIOXEHUMN
yYMeHblUeHne 3Ha4YeHuUn nponcxoanT HenpepbIBHO.

Mpumeyanue. Tpu M3MEHEHUM 3HAYEHU MNapameTpPOB [AEWCTBYIOT PEXUMbI YCKOPEHHOTO W3MeHeHUs
3HayeHu — cm. puc.6.3.
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7.1.3 Pexum nporpammupoBaHus U paboTbl

KoHTponnep MoXeT HaxoAuMTbCa B OOHOM M3 ABYX pexumoBs: nporpammuposanus (MP) unn pabotsl (PB). B
pexume nporpaMMmpoBaHKs NporpamMmma KoHTponnepa He paboTaeT. B aToM pexume COCTOsIHME BCEX €ro BbIXOAOB,
TanMepoB, CYETYNKOB U SiYeeK HaKOMMEHUSA 3aMOPOXEHO, a Ha NULEBON naHenu ceetutcsa nHamkatop MP.

B pexume nporpaMMmpoBaHMS MOXHO W3MEHATb BCE MapameTpbl, Kak KOHTpomnnepa B LEnoM, Tak Wu
YHKUMOHanNbHbIX 6TOKOB.

B pexwume paboTbl cBeTUTCA cBeTOAMOAHbIV MHAnkaTop PB (MNP He cBeTuTCS).

B pexume paboTbl KOHTpONMep BKMIOYEH B pexuM ynpaenenus. [Mpu nepexoge B 3TOT pexum paboTa
KOHTpONJiepa HauMHaeTCss C TOro COCTOSIHWSI, B KOTOPOM OH HaxoAwncs B MOMEHT Mepexoga B Pexum
nporpaMmMMpoBaHus (3TO BEPHO NULb ANS TOW YacTu CTPYKTYpbl OYHKLMOHaNbHbIX B6OKOB, KOTOpas He MeHsAnachb B
pexume nporpaMmMmMpoBaHus).

B pexuvme paboTbl MOXHO KOHTPONMPOBaTb NapameTpbl 1 CUrHarnbl, a Takke M3MeHATb KoadduumneHTsl. Mpu
nepexofe M3 pexvma «nporpammvpoBaHMe» B PeXuM «paboTay KOHTYpbl perynvpoBaHusi BKMYakoTcs B paboTy
6e3ynapHo.

Mpy HanNU4MKM OTKa30B B KOHTPOJINIEPE HEBO3MOXHO MEPENTU B PEXMM paboThbl KOHTPOSiepa 4O NOMHOMoO
YCTpaHEeHUs OTKa30B.

7.2 TexHonorunyeckoe nporpaMmMmpoBaHue U TeCTUpoBaHue
7.2.1 Npouenypa nporpaMmmMmMpoBaHuns

BeizoB pexuma MPOTPAMMUPOBAHWE 3awwmweH naponem u ocyulectensietcs 3 pexuma PABOTA
ANuTenbHbIM, 6onee 3-x cekyH/, HaxaTneMm koMBuHaumm knasui  MeHio + [NekH 4].
Mocne atoro Ha pgucnnen MAPAMETP BbiBogaTcs cumBonbl "PASS" — BBog naponsa. Ha gucnnen
3ABOAHHA BbiBOAUTCSA MUratoLee 3HadeHne napons: «0000y.
C nomolLubio KnaBuwn A BBeCTU naposb: «0002» 1 KpaTKOBPeMeHHO HaxaTb knasuwy [¢].
Ecnu naponb BBeaeH He gepHo — npnbop nepenget B pexum PABOTA.
Ecnu naponb BBeAeH 8epHO - To Npubop nepenget B pexum NMNPOMPAMMUPOBAHUE.
Mepexopn B pexxum NMPOMPAMMUPOBAHWA yka3biBaeT cBeTawmncsa nagukatop MNP.

B pexume nporpammunpoBaHus 3a4aloTcs BCe NporpaMMypyemMble napaMmeTpbl KOHTponnepa, onpeagensiowime
ero yHKUMOHanbHY CTPYKTYpY.

OneMeHTbl nUUEBOW NaHenu (QUCMneWn, WHAMKATOpbl, KNaBuLLUM) B PEXUMME MNpPOrpaMMUMpOBaHUS
npeacTtaeneHbl B pasgene 7.1. dopmart uHOMKaUMM UMHPOpPMaUUM Ha Aucniesx npu NporpaMMUMpoBaHUM Wt
TECTMpoBaHWUM NpUBEAEH Ha puc. 7.1.

B koHTponnepe umeloTca BOCeMb npouedyp (U COOTBETCTBEHHO BOCEMb YPOBHEW) MPOrpamMMUpPOBaHWuS,
KOTOpble npeacTaeneHbl Hwke. Kaxpgas npoueaypa nporpamMuMpoOBaHUst MMEET CBOW YpPOBEHb, MHOMUUPYEMbIA Ha
ancnnee «Ne» (KAHAJ). B nocnegywowux pasgenax npuBOAMTCS MNOApPOOGHOE OnucaHve kaxaow npoueaypbl
TEXHOJTOMMYECKOro NPOrpaMMMpOBaHNS U TECTUPOBAHMS.

CocTtosiHue gucnnes HavmeHoBaHue ypoBHs n
«Nex» (KAHAN npoueaypbl NporpaMMmuMpoBaHus
Homep ypoBHs
1 HacTtporka konnyecTtBa yHKLMOHaNbHbIX GITOKOB, KONMMYECTBA KOHTYPOB

perynmpoBaHund, NporpaMMHbIX 3a4aT4MKOB U KOJI4eCTBa NoJ1b30BaATESIbCKUX
naHenen nHOnKauun n ynpasrieHunsa

2 MporpaMmmumpytoTca oyHKLMOHanbHbIe 6r1okM B NporpaMme nosb3oBaTens, Homep,
Tvn 6noka, 6a3oBbIi agpec NapameTPoB M MOAMMDUKATOP KONMYeCcTBa BXOAOB

3 MporpammupytoTcs cBA3M PYHKUMOHANBHOrO 6roka B nporpamme nonb3oBaTenst
HacTtporika napameTpoB (hyHKLMOHArbHbIX Or10KOB

5 TecmpoaaHme ANCKPETHbIX N aHanoroBbIX BXOA0OB-BbIXO40B, KaJ'II/I6pOBKa
aHarnoroBbIxX BXo4o0B U Kaﬂl/l6pOBKa aHarnoroBbIX BbIXO40B

6 CuctemMHble napameTpsbl (Bepcusi MO, cBoboaHas NnamsaTb Nporpamm, ceoboaHas
namsaTb OaHHbIX, CETEBOWN aapec, CKOPOCTb CETEBOrO 0GMeHa, TanmM-ayT)

7 Ha pnaHHOM ypoBHE NPOU3BOAWTCS KOHTPOMb OTKA30B NPW NPOrpaMmMmnpoBaHmnm

Ha gaHHom YPOBHE NMpOon3BOANTCA COXpaHeHMe nporpamMmbl NONb3oBaTENA, HACTPOEK
M napameTpoB B 3Hepr0He3aBI/ICI/IMOﬁ namMaTn KOHTponnepa
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7.2.1.1 HacTpoika KonuyecTtBa G/1I0KOB

Ha paHHOM ypoBHe nporpaMMMpoBaHWs ycTaHaBnuBaeTCsli HeobOXoaumoe KONMMYecTBO (DYHKLMOHAMNbHbIX
6noOKOB, KONMMYECTBO KOHTYPOB PerynupoBaHusi (perynstopoB), KONMMYECTBO MPOrpaMMHbIX 3afaTyvMKoB, a Takke
€KONMYeCTBO NOMb30BaTENbCKNX NaHenen MHaNKaLMmM N ynpasneHus.

Tabnuua 7.1
ﬂwcl?::zﬁm» Oucnnen MAPAMETP [ucnneit [ucnneit
3ABOAHHA BUXI
Homep ypoBHS 1-i1, 2-n paspsag 3-n, 4-n paspsg A A
00...99 00 ...09 0000 ... 0009 000 ... 009
1 Konuyectso Konunyectso KonuyectBo Konuyectso
YHKUMOHANMNBHBIX KOHTYpOB nporpamMmmHbIX Nnonb30BaTeNbCKUX
OnokoB perynupoBaHunst 3a4aT4MKoB naHenemn

Mocne BBOAa BbILENEPEYNCIIEHHON WHpOPMauMM B KOHTponnepe QOpMUPYETCA  WCNOMHUTENbHbLIN
nNporpamMMHbI MOAYIb NPOrpamMmMbl MOMb30BATENS, 3arpy>XEHHOM C KOMMbIOTEPa UNW BBEAEHHOW C NepeaHen naHenu.

Mpu BBOAE 3HayveHusa «00» B 1-M 1 2-m paspsage gucnnesd NAPAMETP npovs3Bogutcst oumcTka nporpammebl
nonb3oBaTens.

BHumaHue! [laHHyto onepaumio Heo6x0ANMO BbINOMHUTL Nepes 3anMcbio HOBOW NPOrpamMmbl B KOHTpOMep.

Mpv BBOAE NapameTpoB AaHHOIO YPOBHSI BO3MOXHO CBeYeHne nHgukatopa otkas OT, B gaHHOM crnyyae
Heob6xoAVMMO NPOBEPUTE MPABUIBHOCTL MPOrPaMMNPOBaHNS PYHKLMOHaMbHBIX 610KOB, NPOrpaMMMpOBaHMe CBS3eN
6roKoB, YCTaHOBKY W HACTPOWNKY napameTpoB, Ui NOATBEPAUTD eLle pa3 BCce 3HaYeHUSA 4aHHOTO YPOBHS.

7.2.1.2 TMporpammupoBaHne PYHKLMOHaNbLHbIX 6rOKOB
Ha gaHHOM ypoBHe mporpammupyeTcs HoMmep dYHKUMOHanbHOro 6roka B mporpamme nonb3oBaTensd, Tun

6roka (cornacHo 6ubnuoTteke yHKUMOHaNbHbLIX 6noKoB), 6a30BLIV agpec NapaMeTpoB M MoaudurkaTop KonuyecTsa
BXOZOB W/Wnn napameTpoB.

Tabnuua 7.2

HMCI?:I?I:J('(I Ne» Oucnnen MAPAMETP [vcnneli [vcnneii
3ABOAHHA BUXI

Homep ypoBhs 1-i1, 2-1 paspan 3-i, 4-it pa3psin A A
00 ...99 00...99* 0000 ... 0600 001 ...012*

2 Homep 6roka Tvn 6noka basoBbIi agpec MoawndukaTop

napameTpoB KonunyecTsa BXOA0B
1 napameTpoB.

* CM. 61MbnuoTeky dyHKLMOHamNbHbIX OrOKOB.
** [Ins 6nokoB, KOTOPble HEe MMEIOT MoaudmkaTopa, 3TOT napameTp Bceraa paseH 001.

7.2.1.3 MporpammMmupoBaHue cBA3en

Ha naHHoM ypoBHe nporpaMmMumpytoTcst CBA3W pyHKLMOHanNbLHoro 6ioka B nporpamme nosnb3oBaTtens.

Tabnuua 7.3
ﬂucl?::zﬁNe» Oucnnen MNAPAMETP Oucnneit Oucnneit
H . o~ .. 3ABOAHHA BUXiIa
OMep YypOBHs 1-1, 2-n paspsag 3-1, 4-n paspsp
00 ...99 01..99* 0000 ... 0099 01... 12** unn
3 -01...-12*
Homep 6noka Homep Bxoga Homep Grnoka Homep Bbixoga **
* 00...N — Bce Bxoaa 6nokos ( N — BxogoB)
(N+1) ... (N+M) — Bce cBovicTBa 6noka ( M — cBowncTB).

B kaxxgoro 6rnoka AomKkHbl ObITb CBsI3aHbl BCe BxoAda, MHave OyaeTt BblaaBaTbCca curHan otkasa (oTtkas Ne6 —
He NOAKIMYEHHbIV BXoa). Takke MOXHO CBSA3bIBaTb M CBOMCTBA 6110Ka, AN TOro YTOObI B KaXXAOM LIMKIe NporpamMmbl
3anucbiBaTh B CBOMNCTBO JAHHOIO 6110Ka 3HauYeHMe HYy>KHOro Bbixoga apyroro 6roka.

** Tlpn nporpaMmMmnpoBaHuK CBSI3el, NOCNe BBOAA 3HaYeHWUst Homepa Bbixoda Ha aucnnee BUXIMO, HaxaTne
knaeuwu [3aBA.] ycTaHaBNMBAET UHBEPCUIO AaHHON CBA3W, YTO OTOOpaXKaeTCst CUMBOIIOM «-».
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7.2.1.4 HacTtpoiika napameTpoB

Ha gaHHOM ypoBHe Npou3BoANTCA HacTporika napameTpoB OyHKLMOHArbHBLIX 6/10KOB.
Tabnuua 7.4

HMC;:ﬁmNE» Oucnnen MAPAMETP [ncnnedt [ncnnei
3ABOAHHA BUXI
Howmep ypoBHs 1-it, 2-1 pa3pag 3-n, 4-n paspag A A
00 ...99 01...99 -9999 ... 9999 000, 001
4 Homep 6rnoka Homep napameTtpa 3HaveHve PaspelueHne nave-
napamMeTtpa HeHusi napameTpoB*

* YcTaHoBKa JaHHOro 3HavyeHus pas3peLluaeTt unm sanpeLlaeTt Npon3BoaMTe U3MEHEHNE AaHHOrO napameTpa B
pexume PABOTA. [Inst uamepeHusi napameTpa Hy>KHO B pexnme paboTbl KOHTpoOsfepa NepenTy Ha naHens
WHAVKALUN U pefaKTMpOBaHUSA NnapameTpoB PyHKLMOHanbHbIX 6110koB (cM. n.6.1.2).

CocTosiHME JaHHOTO 3HaYeHus:
000 — 3anpeLLeHo M3MeHATb AaHHbIV napameTp B pexnme PABOTA,
001 — pa3pelueHO M3MeHATb AaHHbIM napameTp B pexume PABOTA.

7.2.1.5 TectnpoBaHue N KannbpoBKa BXOAOB-BbIXOA0B

Ha paHHoMm YpPOBHE Npon3BOgNTCA TECTUPOBaAHNE ONCKPETHbLIX U aHanoroBbiX BXOOOB-BbIXO40B KOHTpOJ1nepa,

a TaKkke aBToMaTndeckad n pydyHasa KaJ'IVIGpOBKa aHarnoroBbIX BXo40B U KaﬂVIGpOBKa aHarioroBbiX BbIXO40B.

Tabnuua 7.5
Oucnnen .

«Ne» KAHAN Rucnnei NAPAMETP [ucnnei 3ABOAHHS! Oucnnen
Homep 1-n, 2-i 3-i, 4- BUXIA
YPOBHA pa3psa pa3psaa

01 Homep Bxoaa XXXX — 3Ha4yeHue BXoaHoro curHana (%) 000
Tect
aHanorosblx | 01 —1-# Bxoa XXXX — 3HAa4YEeHUe BXOAHOMo CuUrHana, 001
BX0A0B YTO COOTBETCTBYET Havany wkanbl (%)
Al1-Al8 XXXX — 3Ha4YEeHNe BXOAHOro curHana, 002
YTO COOTBETCTBYET KOHUY LKanbl (%)
02 — 2-n BxoA AHanormyHo 1-my Bxoagy
03 — 3-n BXxof, AHanoru4Ho 1-my Bxoay
04 — 4-n Bxop, AHanoru4Ho 1-my Bxoay
05 — 5-n Bxop, AHanoru4Ho 1-my Bxoay
06 — 6-n BxoA AHanormyHo 1-my Bxoagy
07 — 7-n Bxoq AHanormyHo 1-my Bxogy
08 — 8-n Bxop, AHanoru4Ho 1-my Bxopy
02 Homep BbIxoaa | xxxx — U3MeHeHue 3HavyeHus Bbixoaa (A, V) 000
5 TecT aHano- 01 — 1-n BbIXOA XXXX — CMeLLleHne Bbixoaa, B % 001
roBoro XXXX — KO3(PULMEHT ycunenus, B ef. 002
Bbixoga AO1 | 02 — 2-i1 BbIxog, AHanormyHo 1-my BbIxogy (Npy HaNMYMM Moayns ==
(AO2-A04 Ha pacwmpeHus)
moayne 03 — 3-1 BbIX0OA, - -
pacLumpenns) | 04 — 4-i ebixof -
03 Homep Bxopa 0000 — BxoA OTKIHOMEH 000
Tect 01 —1-n BxoZ 0001 — BxoA BkoYeH (mogaHo =24B)
ONCKPETHbIX 02 — 2-n Bxog AHanormyHo 1-my Bxogy
BX040B 03 — 3-n Bxopg, AHanoru4Ho 1-my Bxoay
DI1-DI3 04 — 4-i1 BxoA AHanornyHo 1-my Bxoay (Mpy HanMyYMm moayns
(DI14-DI19 Ha pacLuvpeHus)
moayne | ... | ...
paclMperus) [ 19 — 19-i Bxog AHanormyHo 1-my Bxoay (Npy HanU4Mn Moayns
pacLumpeHus)
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MpogomkeHne Tabnuupl 7.5

Oucnnen .

«Ne» KAHAT Ancnnen NAPAMETP 3 Ovcnneit
Homep T, 27 — Oucnnen 3ABOAHHA BUXILL
YPOBHS pazpsa 3-1, 4-n paspsaa

04 Howmep BbIXoaa 0000 — BbIXOA OTKIOYEH 000
Tect 01 — 1-1 BbIXO, 0001 — BbIXO[, BKITHOYEH
ONCKPETHbIX 02 — 2-1 BbIX0O4, AHanornyHo 1-my BbIxoay
BbIXO40OB 03 — 3-1 BbIXOA AHanornyHo 1-my BbIxoay
DO1-DO5 04 — 4-n BbIXOA AHanornyHo 1-My BbIxody
(DO6-DO21 Ha 05 — 5-n BbIXOA AHanorm4Ho 1-my BbIxogy
moayne 06 — 6-1 BbIXOA, AHanoruyHo 1-my Bbixogy (Npy HaNM4MK
pacLuvpeHus) MOAYNs pacLUMPEHMs)
05 Homep Bxopa xxxx — CocTosiHne uanyeckoro Bxoaa 000
ABTOMaTM4eckasi kKanmbposka
ABTomaTtuyeckas | 01 — 1-n Bxoq He NpoBoAMTCS
KannbpoBka xxxx — CocTosiHne dunanyeckoro Bxoaa 001
aHanoroBbIX ABTOMaTM4eckas kanMbpoBka
BxogoB Al1-Al8 Havana wkanbl
xxxx — CocTosHne uanyeckoro Bxoaa 002
ABTOMaTMYecKkas kanMbpoBka
KOHLA LKanbl
02 — 2-n BXop, AHanorn4Ho 1-my Bxoay
03 — 3-n Bxopg AHanoru4Ho 1-my Bxoay
04 — 4-n Bxog AHanormyHo 1-my Bxoagy
05 — 5-n Bxog AHanormyHo 1-my Bxoagy
06 — 6-1 BXop, AHanorn4Ho 1-my Bxoay
07 — 7-n BXop, AHanorn4yHo 1-my Bxoay
08 — 8- Bxopg AHanoru4Ho 1-my Bxogy
06 Homep Bxoaa xxxx — CocTossHue hunsn4eckoro Bxoga 000 — He
Py4yHas kanubposka COXpaHATb
5 Py4yHas 01— 1-n BXopg Hayana wwkanbl 001 - coxpaHaTb
kannbpoBka
Havyana wkanbl 02 — 2-1 Bxoa AHanornm4Ho 1-my Bxoay
aHanoroebIX 03 — 3- Bxop AHanoru4Ho 1-my Bxoay
BxogoB Al1-Al5 | 04 — 4-i Bxog AHanornyHo 1-my Bxoay
05 — 5-n Bxog AHanormyHo 1-my Bxoagy
06 — 6-1n Bxog AHanormyHo 1-my Bxogy
07 — 7-n BXop, AHanoru4Ho 1-my Bxoay
08 — 8- Bxop AHanoru4Ho 1-my Bxogy

07

Py4ynas
kannbpoBka
KOHUa LiKansl
aHanoroBbIX
Bxogos Al1-Al8

Homep Bxopa

xxxx — CocTosiHne uanyeckoro Bxoaa
PyuyHas kanubposka

000 — He
COXpaHsATb

01 — 1-n BXOA, KOHLIA LWKanbl 001 - coxpaHsATb
02 — 2-n BXop, AHanornyHo 1-my Bxoay
03 — 3- Bxop, AHanoru4Ho 1-my Bxoay
04 — 4-n Bxog AHanormyHo 1-my Bxogy
05 — 5-n Bxog AHanormyHo 1-my Bxoay
06 — 6-1 BXop, AHanoru4Ho 1-my Bxoay
07 — 7-n BXopg AHanoru4Ho 1-my Bxoay
08 — 8- Bxog AHanormyHo 1-my Bxogy

08 Howmep BbIxoaa XXXX — 3Ha4YeHue, nogaBaemMoe Ha BbIXo[, 000 — He
npu kannbpoBke Ha4yana LKanbl COXpaHATb
PyyHas 01 — 1-1 BbIXO, 001 - coxpaHaTb
KanmbpoBka 02 — 2-n BbIXOA, AHanorn4Ho 1-my BbIxoay (Mpw HaNM4YMM
Hayana wwkansbl MoAyns paclmnpeHmns)
aHarnoroeoro 03 — 3-1 BbIXOA AHanorm4Ho 1-my BbIxoay (Mpu HanMyYnn
Bbixoga AO1-4 MoAynsi paclumpeHus)
(AO2-AO4 Ha 04 — 4-i1 BbIXOA AHanNorM4Ho 1-My BbIxoAy (Mpy HanMumu
moayne MoAyns paclmpeHns)
pacLupeHus)
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OKoH4YaHne Tabnuubl 7.5

Oucnnen «Nex»

Oucnnen MNAPAMETP

. Oucnnen
HOMZ?)Hy?)J;BHa 1, 2 3, 4 Oucnnen 3ABOAHHA BUXI
paspsa paspsa
09 Homep BbIxoga | xxxx — 3HayeHue, nogaBaeMoe Ha BbIXoA 000 — He
npu KanubpoBke KOHLA LUKanbl COXpaHATb
Py4yHas 01 — 1-1 BbIXOA 001 -
kanmbpoBka COXpaHATb
KOHLa LUKanbl 02 — 2-n BbIxoA | AHanornyHo 1-my Bbixody (NpW HanM4uun
aHanorosoro MoAyNsA paclunpeHus)
Bbixoaa AO1-4 03 — 3-" BbIXxo4 | AHanorMyHo 1-My Bbixody (MpW HaNU4MK
(AO2-A04 Ha Moaynsi paclunpeHuns)
moayne 04 — 4-n BbIXOA AHanornyHo 1-my BbIxogy (Npy HaNMYWK
pacLuMpeHws) MOAYNSA paclunpeHns)
10 01 0000 - 0059 000 — He
- CeKyHAabl COXpaHATb
Kannbposka 001 -
Tavimepa COXpaHATb
pearnbHOro 02 0000 — 0059 000 — He
BpEMEHU - MUHYTBI COXpaHATb
001 -
COXpaHATb
5 03 0000 - 0023 000 — He
- yacol COXpaHATb
001 -
COXpaHATb
04 0001 — 0007 000 — He
- OEeHb Heaenu COXpaHATb
001 -
COXpaHATb
05 0001 — 0031 000 — He
- yncno Mecsiua COXpaHATb
001 -
COXpaHATb
06 0001 - 0012 000 — He
- mecsy, COXpaHATb
001 -
COXpaHATb
07 0000 — 0099 000 — He
- rog (2000 — 2099) COXpaHATb
001 -
COXpaHATb




7.2.1.6 CucTteMHble napameTpbl

Ha paHHOM ypoBHE NPOU3BOANTCS HACTPOMKA CUCTEMHbBIX NapaMeTpoB KOHTPOIepa U KOHTPOIb OLWNGOK.

Tabnuua 7.6.1

63

Oucnnen «Nex»

Oucnnen MAPAMETP

Oucnnen Oucnnen
H KAHAT . . L. 3ABOAHHA BUXIg
OMep YpOBHsi 1-1, 2-n pa3spsag 3-1, 4-n paspsp
01 01 00.xx 000
CuctemHble Bepcus roe:
napameTpbl nporpamMmMHoOro 00 — koa, Mmoaenu
obecneyeHus KOHTponnepa
XX — HOMEp Bepcum
02 0000 — 0015 000
Kog mogenu moayns
pacLmpeHus
(cm.cTpanmuy 8)
02 01 XXXX 000
MapameTpsbl CeTeBoWi agpec 0000 — 0255
ceTeBoro obmeHa (0000 — oTknto4eH
OT ceTn)
02 XXXX 000
CkopocCTb CeTeEBOrO 0000 - 0012,
obmeHa, 6ut/cek roe:
0000 — 2400
0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 - 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
6 0011 — 460800
0012 — 921600
03 XXXX 000
Tanm-ayT kagpa cMm. pasgen 5.4,
3anpoca B Tabnuuya 5.1
CUCTEMHbIX TakTax
1 TakT = 250 mKC
04 0000 — Modbus RTU | 000
MpoTtokon obmeHa™ | (ctaHgapT «Mukpon»)
0001 - Modbus RTU
(ctangapT «Modicony)
05 0000 — «3-2-1-0» 000
Mopsipok 0001 — «1-0-3-2»
crnegoBaHua™* 0002 — «0-1-2-3»
03 01 XXXX 000
Pecypc cuctemsl CeobogHas namaTb 0000 — 0400 *
nporpaMmm
02 XXXX 000
CBobGoaHas naMaTb 0000 — 0800 *
BbIXOOHbIX
perncTpos
03 XXXX 000
CeobogHas namsTb 0000 — 0640 *
napameTpoB
(cBowncTB)
04 00-99 0000 — 0002 000 — 999
CuctemHble owmnbkmn | Homep olimbkm Tun owmnbkn Kopa owmnbku
Cm. Tabn.7.6.2 Cm. Tabn. 7.6.2

* B faHHOM MapameTpe ykasblBaeTcsl KONIMYECTBO 3anucel, ogHa 3anuncb paBHa 4 Gailta (Hanpumep, Homep

©6noka, HoMep Bxoda, Homep 6roka, HoMep Bbixo4a).
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Tunbl (koabl) CUCTEMHbIX U Nporpammupyembix OLUUBOK,
MHOULMPYEMbIX Ha YpoBHe 6, noaypoBHsa 04, ykasaHHbIX B Tabnuue 7.6.1

Tabnuua 7.6.2

Tvn Koa

oWMBKN | ownbkm MpuynHa ownbKn MeTon ycTpaHeHusi ownMGKu

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

01 T T T

08 Owwnbka aHanorosoro Bxoga AlI8 | ... ...
CwvrHan Ha Bxode BblLLEN 3a AnanasoH
LUKasbl

01 Owwbka npu obpalleHn K BHELLHEN 1. BbIKNOUYNTL, @ 3aTEM BKITHOYUTL KOHTpONNIep
3HeproHesmsucumon namatn EEPROM 2. 3aMeHUTb MOAY/b pacLUMPEHMS

02 Owwnbka npy obpalleHnn k Tanmepy 1. BbIKMOUMTL, @ 3aTeM BKIHOYUTL KOHTPOSep

peanbHOro BpemMmeHu moaynd npoueccopa

03 Owwbka npu obpaiyeHun k yany LA AO2 1. BbIkNtounTb, @ 3aTeM BKITHOYUTb KOHTpONnep
2-ro kaHana moayns paclumpeHus 2. 3ameHnTb Moaynb pacLuMpeHus
04 Owwbka npu obpaiyeHun k yany LIAM AO3 1. BbIkNounTb, @ 3aTEM BKITHOYUTb KOHTpOMep
3-ro kaHana moAyns paclumpeHns 2. 3amMeHUTb MOAYMb PacLUMPEHNs
05 Owwmbka npu obpatleHun k yany LIAM AO4 1. BbIKMOUnTb, @ 3aTeM BKIHOYUTL KOHTPOMNep
02 4-ro kaHana MoAyns pacluMpeHust 2. 3amMeHuUTb MOAYMb PacLUMPEHNst
06 Owwbka npu obpaLleHnn K y3ny kaHanos 1. BbIkntounTb, @ 3aTeM BKITHOYUTb KOHTpONnep
AVCKPEeTHOro BBOAA/BbIBOAA MOAYNA 2. MpoBepuTb NPaBUIbHOCTb yKa3aHUs Moayns
pacwmpenus 1 rpynnbl (1-8 AUCKPETHbBIN pacwmpeHus (NyHKT MeHio 6.01.02)
BBOZ/BbIBOA) 3. 3amMmeHnTb MOAYNb pacLUMpPeHns
07 Peseps
08 Owwnbka npn obpaLleHun K y3ny kaHanos 1. BblkniounTb, a 3aTeM BKIOYUTL KOHTPOMep
AVCKPETHOro BBOAA/BbIBOAA MOAYNA 2. MpoBepuTb NPaBUIbLHOCTb yKa3aHUs Moayns
pacwmpeHus 2 rpynnbl (9-16 ANCKpPeTHbIN pacwmpeHus (NyHKT MeHio 6.01.02)
BBO//BbIBOA) 3. 3amMeHnTb MOAYNb pacLUMpeHns

7.2.1.7 KoHTponb OTKa3oB
Ha paHHOM ypoBHe NpoM3BOANTCSA KOHTPOSb OTKa30B NpU NporpamMmMmmnpoBaHnK.

Tabnuua 7.7.1

nncl?:flij('(l Ne» Oucnnen MAPAMETP [vcnneli [vcnneii
Homep ypoBhs 1-i1, 2-1 paspan 3-i, 4-it pa3psin 3ABAAHHS BUXIA
00 ...99 01...05 XXXX XXX
Homep oTkasa Twn (kopg) oTkasa — CnyxebHas CnyxebHas
cMm. Tabn.7.7.2 nHdopMauus UHdopMauus
06 0000-0099 0000-0099
Tun (kog) oTkasa — Homep 6rnoka Homep Bxoga (He
cM. Tabn.7.7.2 NOAKIOYEHHOI0)
7 07 0000-0099 0000-0099
Tun (ko) oTkasa — | Homep 6Grioka ' Homep Grioka '
CcM. Tabn.7.7.2
08 0000-0099 0000-0099
Twun (kog) oTkasa — Homep 6rnoka Homep Bxopa 6noka
cMm. Tabn.7.7.2 nporpaMmmMmpyemMoro
oTKasa
MpumeyaHue.

*1. Ha gaHHbIX Ancnnesx ykasbiBaeTcsa HoMepa 610KOB, B KOTOPbIX HA 3Tane nporpaMmM1MpoBaHNst MPON30LLSIO
«nepekpbiTUe» obracten agpecoB NnapamMmeTpoB.

Meperitn B pexum «paboTbl» MNpU HaNMYUM OTKA30B HEBO3MOXHO. WX HYyXHO uCnpaBuTb B pexume
nporpaMMMpoOBaHUS.
Owmbkm (1abn.7.6.2) MOXHO BUAETb U B peXMMe «paboTbi». [Ns 3TOro Hy>XHO NEPEVTV B PEXUM NaHenu
OTKa30B 1 OLLINBOK:
ow ot
(0o oo oo = m)

ﬂpm 9TOM 6y,u,eT BO3MOXHOCTb MPOCMOTPETb MO NopAOdKYy KoAbl BCeX owwnbok. Ha gucnnee 6yp,eT BMOHO
FIOpFlD,KOBbIIZ HOMep owmnbKK, kog, OLLUMOKN, U AONONHUTENbHAS I/IH(bOpMaLI,VIFl.




Tabnuua 7.7.2
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Tunbi (koabl) OTKA30B,
MHAULMPYEMbIX Ha YPOBHe 7, yKa3aHHbIX B Tabnuue 7.7.1

Koa otkasa MpuunHa oTkasa MeTop ycTpaHeHus oTkasa

01 OTKa3 3HeproHe3nBMCMMON BHELUHEN 1. BblknounTb, a 3aTeM BKITHOUUTb KOHTPONep
EEPROM

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

03 He cooTtBeTcTBUE KOHTPOMBLHOW cymMmMbl CRC 1. HanTn 1 ycTpaHnTb HECOOTBETCTBUE B
obnacTu pegakTMpoBaHus KoHUrypauum un nporpamme nubo, ecnm He HYyXXHO YCTpaHATb
KOHTponbHoM cyMMbl CRC MCNOMHUTENBHOTO | HECOOTBETCTBME - BLIKMIOYMTL, @ 3aTEM BKIOYNUTL
mMoayns KOHTponnep.

2. BbinonHuTb onepaumio 3arpy3sku (ypoBeHb 1),
€CNny HECOOTBETCTBME AOMKHO BbITb 3arpyxeHo.
Mpwn aTOM, 3arpy3ka Ha ypoBHe 1 KOHTponupyeT
06beM ncnonb3yemor namaTh, CBA3M GIIOKOB U

camy nporpaMmy nonb3oBaTens.

04 He cooTtBeTcTBUE KOHTPOMBLHOW cyMmMbl CRC 1. BeInonHUTL onepauumio coxpaHeHus (cm.
3arpy>keHHol nporpaMmbl Nonb3oBaTens 1 ypoBeHb 8), ecnun HecooTBeTCTBME AOIMKHO BbiTh
KOHTponbHol cyMMbl CRC coxpaHeHHo COXpPaHEHO.
nporpamMmbl Nonb3oBaTens

2. Ecnu He HyXHO yCTpaHATb HECOOTBETCTBME -
BbIKIIOYMTb, @ 3aTEM BKIOYUTb KOHTPOMep.

05 Owwmbka koHTponbHon cymmel CRC 1. BbIkNtounTb, @ 3aTeM BKITHOYUTb KOHTpONnep
NCMNONHSEMON NporpaMmbl Nonb3oBaTens B AN MHMLManM3aummn TeCToB HavanbHOW 3arpy3ku
O3Y (ocyLuecTBNeHne KOHTPONS BO Bpems KOHTponnepa
paboTbl)

06 OTkas nporpaMmbl nonb3oBaTens 1. MNpwv BO3HNKHOBEHUWN AAHHOIO OTKasa Ha
He nogkntoyveHHbIn Bxog, NHAMKaLMN yKa3blBaeTcs HOMep

HenoaKMiYeHHoro Bxoga. Hantn n yctpannts
OLIMBKY KOHpUrypauum ceasen OyHKLUMOHaNbHbIX
6110KOB.

07 HenpasunbHoe pacnpegeneHve 6a3oBbix 1. lMpn BO3HUKHOBEHMMN AAHHOIO OTKa3a Ha
appecoB MYHKUMOHAaNbHbLIX GII0KOB nHAMKaLMW ykasbliBaeTcst Homepa 6rokoB ¢
(coBnapeHune 6a3oBbIX agpecos B coBnasLMMK 6a3oBbIMK agpecamu. HanTm n
Heckonbknx 6rokax) YCTPaHWTb OLIMOKY KOHMUMrypaumm
CMm. Tabn. 7.7 1 yHKUMOHaNbHbIX 6I10KOB.

08 Mporpammupyembii 0TKas 1. JlokannsoBaTtb HEUCNPABHOCTb COrNACHO

3anporpaMMMpoOBaHHOM Norvke paboThbl
POPMUPOBAHMS MPOrPaAMMUPYEMbIX OTKa30B
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7.2.1.8 CoxpaHeHue nporpaMmMbl Nosib3oBaTensi U HaCTPOEK B IHEProHe3aBUCMMOW NaMsaTH

Ha paHHOM ypoBHe NpPOW3BOAMTCA COXpPaHeHWe nporpammbl MONb30BaTens, HACTPOEK U MnapameTpoB B
9HEeproHe3aBNCMMON NamsiTh KOHTpornnepa.

Tabnuua 7.8
HVICI?:S%NE» Oucnnen MAPAMETP Oucnne Ovcnnei
Y . .. 3ABOAHHA BUXia
Homep ypoBHs 1-i1, 2-1 paspag 3-n, 4- paspag
00 ...99 01...99 0000 - 000
He 3anucbiBaTh B
Wngukaums WHavkaums 3HEepProHe3aBUCUMYIO
3aaHHoro 3aeliCTBOBAHHOIO namsaTb
8 Konu4yecTBa 6nokoB | konu4yecTBa 6rnokoB
0001 — 000
3anucaTb B
3HEepProHe3aBUCUMYIO
namsTb
MpumeyvaHwne.

NameHeHne B pexume PABOTA HekoTopbix napameTpoB HE TpebyeT komaHabl coxpaHeHus Ha ypoBHe 8. 1)
OnepaTyBHbLIX NapaMeTpoB (pexumbl paboTbl PErynaTopoB, MPOrpamMmMHbIX 3a4aTYMKOB, 3HAYEHME 3a4aHHOW TOYKM
perynatopa, 3HaYeHne aHanoroBoro BbIXOAHOrO BO3AENCTBUA perynsatopa B Py4HOM pexume).

2) MNapameTpoB hyHKLUMOHanNbHbIX 6GNTOKOB, U3MEHEHUE KOTOPbIX pa3peLLeHo Ha YPOBHE 4.

3) W3meHeHne napameTpoB yHKLUMOHaNbHbIX 6nokoB no cetn (B pexume PABOTA u B pexume
NMPOrPAMMUNPOBAHUE).

MameHeHne criegyomnx napaMmeTpoB NPOMCXOANT aBTOMaTUYECKM:

N3Y (EEPROM, FLASH) "2
[Mporpamma nonb3oBaTens <

*2

MapameTpbl nporpammel *3

A

nonb3oBaTesd

CucTemHble napameTpbl

A
*
-h

v
o3y

Mporpamma nonb3oBaTtens

MapamMeTpbl Nporpammbl
nonb3oBaTens

CuctemMHble napameTpsbl

*1. 3anucb u3 MN3Y B O3Y npoucxoauT Nocre BKMOYEHUS1 NMUTaHMS Npubopa, a Takke ecrny No Kakon TO MpuyuHe
ucrnopyeHa paboyasi nporpamMmma nonb3oBaTens.

*2. 3anucb nporpaMMebl nonb3oBaTens B MN3Y NpoMcXoauT Npy COXpPaHEHNM Ha YPOBHE MPOrpaMMmnpoBaHus 8.

*3. MNpn paboTe KOHTponnepa 3anucb nNapameTpoB nporpaMmbl B 3Y npoucxoguT TOMbKO ANs onpeaeneHHbIX
©6nokoB. 3anucb NPON3BOANTCS LIMKITMYECKN MO BPEMEHW UK NPU U3SMEHEHMM NapamMeTpa 6noka.

*4. 3anucs B MNM3Y nponsBoanTcs Npy USMEHEHUM NapaMeTpa KOHTponepa.
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8 YkasaHue mep 6e3onacHocTuH

8.1 K akcnnyatauum koHTponnepa MWK-52 ponyckatwoTca nuua, nMetowime paspelleHve Ans paboTbl Ha
anekTpoycTaHoBkax HanpshkeHnem o 1000 B n n3yumBLuMe pykoBOACTBO MO 3KCNyaTauuy B NOSIHOM obbeme.

8.2 Bkcnnyatauus koHTponnepa MANK-52 paspeluaeTcs Npu HaNMM4Mn MHCTPYKLMK MO TEXHUKE Be3onacHocTw,
YTBEPXOEHHOW NpeanpuaTMemM-noTpebuteneM B yCTaHOBMEHHOM MOPSAKE W yYUTbIBaKOLEN crneunduKy NpuMeHeHns
KOHTpoOnnepa Ha KOHKpeTHoM obbekTe. [Npu akcnnyaTaumm Heobxoammo cobniogaTe TpeboBaHUA OeNCTBYOLUX
npasun MNMT3 n MNTB ana anekTpoycTtaHoBOK HanpsxeHnem o 1000B.

8.3 KoHTtponnep MWK-52 porkeH akcnnyatupoBaTbCs B COOTBETCTBMM C TpeboBaHMAMU OEWCTBYHOLLMX
"MpaBun ycTponcTaa anekTpoyctaHosok" (MYJ).

8.4 Vicnonb3ynte HanpsbkeHus nutaHns (220B/50y nepeMeHHOro Toka), CoOoTBETCTBYOLWME TpeboBaHMAM K
anekTponuTaHuio ansa koHTponnepa MUK-52. MNMpn nogave HanpspkeHWs NUTaHUSA HeobXo4MMoe ero 3HavyeHne JOIMKHO
ycTaHaBnueaTtbca He bonee, yem 3a 2-3 cek.

8.5 Bce MOHTaxHble W npodwunakTuyeckne paboTbl [AOMMKHbI NPOBOAWUTLCA MPU  OTKIHOYEHHOM
3NeKTPoNUTaHUN.

8.6 3anpeluaeTcs Nnoakno4aTh U OTKMOYaTh COEANHUTENUN NPU BKITHOYEHHOM 3MEeKTPONUTaHUN.

8.7 TwatenbHO npou3BoauTe MNOAKMYEHWEe C cobniogeHMemM MONsPHOCTM BbIBOAOB. HenpaBunbHoe
NMOAKMIOYEHNE WMM  MOAKMIOYEHNE pa3bemMOB MNPW  BKMIOYEHHOM MUTAaHUW MOXET MPUBECTM K MOBPEXOEHWIO
3NEKTPOHHbLIX KOMMOHEHTOB Npunbopa.

8.8 He nogkntoyanTe Hemcnonb3yemble BbIBOAbI.

8.9 IMpu pasbopke npubopa Ans ycTpaHeHus HemcnpaBHocTel koHTponnep MUK-52 pnomkeH BbITb OTKMHOYEH
OT CETU ANEKTPONUTAHUS.

8.10 MNpw unsBneyeHun npubopa M3 Koprnyca He MpukacamTecb K ero 3neKTPUY4eCKMM KOMMOHEHTaM W He
noasepravTe BHYTPEHHWE Y3Mbl U YacTu yaapam.

8.11 Pacnonarante koHTponnep MUK-52 kak MOXXHO fanee OT YCTPOWCTB, FeHEPUPYIOLLMX BbICOKOYACTOTHbIE
nsnyyeHuns (Hanpumep, BY-neun, BY-cBapoyHble annapaTbl, MalUHbLI, AW NPUBOPbLI MCMOMbL3YOLWME UMMYMbCHbIE
HanpsbkeHusl) Bo ns3bexaHune cboes B paborTe.
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9 lMNMopsaaok ycTaHOBKM U MOHTaxa
9.1 O6wMme ykasaHusa

KoHTponnep MWK-52 paccuntaH Ha YTOMMAEHHbIA MOHTa)X Ha BepTUKanNbHOW MaHenu wurta unu nynbTa
ynpaenenvs (cMm. puc. 9.1). KnemMmHo-GrouyHble coeauHuTenW, BXoAsimMe B cocTaB KoHTponnepos MWK-52,
paccunTaHbl Ha ycTaHoBKYy Ha penbc DIN35x7.5 EN50022.

9.2 TpeboBaHUA K MeCTy YCTaHOBKMU

KoHTtponnepbl MUK-52 pomkHbl ycTaHaBnmMBaTbCA B 3aKpbiTOM B3pbiBOOE30MacHOM U noxapobesonacHoM
NOMELLEHNN.
YcnoBus akcnnyaTtaumum KOHTPOSNIEPOB HE XYXKe CINeayoLUnX:
* Temnepartypa oKkpyxatwLiero Bo3gyxa oT muHyc 40 go nntoc 70°C;
* OTHOCUTEenbHas BnaxHocTb oT 40 0o 95 %;
» atmoccepHoe gaenexue ot 85 go 106,7 kla;
* OOMMKHA ObITb 3aluTa OT BNUSIHUA BHELLHUX MarHUTHBIX NONen ¢ HanpsXXeHHocTbio 6onee 400 A/wm;
* AOIMKHa OTCYTCTBOBaTbL BUOpaUmsa MeCT KpenneHus ¢ YacToTou Beiwe 25 My u ¢ amnnutygon 6onee 0,1 mMwm;
* OKpYXalLlas cpefia He JoJkKHa coaepXKaTb arpecCMBHbIX NapoB U ra3os.

9.3 CoepuHeHue KOHTpossiepa ¢ BHELUHUMU YCTPOMCTBaMM

KabenbHble cBA3n, coeauHsaowme koHTponnepsl MUK-52 ¢ gatunkamu n MCNOMHUTENBHBIMU MEXaHu3mamu,
NMOAKIIOYAKTCHA K HUM Yepes3 KNeMMHO-0oYHble CoeQuHMTENN COrfacHoO NpPOeKTy aBToMaTu3aumu B Buae kabenbHbix
CBSA3€N M XIyTOB BTOPUYHON KOMMYTaLMU.

MopknioyeHne ocyLecTBNAETCA C MOMOLLBIO CoeauHMTenen Ha OCHOBE GEe3BMHTOBBLIX MITOCKO-MPY>KNHHbLIX
KMemMM, KOTOpble YCTAHOBMEHbl HA COOTBETCTBYIOLIMX KMEMMHO-GMI0YHBIX COeAuHUTENsiX. Tunbl NPOBOAHWUKOB,
nopaknoyaemble K GE3BUMHTOBBIM MIOCKO-MPYXXWHHBIM KNEMMaM: OOHOXMWIbHblE, MHOTOXWUIbHbIE, MHOTOXWIIbHblE
TOHKOMPOBOMOYHbIE (B TOM YMACAE C YNIIOTHEHHO-3aXaTbIMU XUamu), TOHKOMPOBOMOYHbIE C KOHLEBOW BTYIKOW UMK
CO WTNPTOBLIM KabenbHbIM HAKOHEYHUKOM. XapaKTePUCTUKN pa3beMHbIX COeanHuTenen (pasbemMoB-KNemMm) 1 Knemm,
yCTaHaBnNuBaeMbIX Ha KNeMMHO-6no4HbIx coeamHunTensx (KbB3):

* ceyeHune noakntovaeMblx NPOBOOHUKOB 0,08-2,5 MM2,
* rnybuHa 3a4nCTKN NPOBOAHUKA (ANMHA BTYIKW, LWTUTA) 5-7 MM,

* MakcumarbHoOe HanpsikeHve 250 B,

* HaNpsXXeHre U3onsaumMmM Mexay Knemmamm 4 kB,

* MaKcUMarnbHbI TOK Yepes Knemmy 12 A.

Mpoknagka kabener u XryToB [OSKHA oOTBeyaTb TpeboBaHuaM pewnctBylowmx «lpaBun ycTporcTea
anekTpoyctaHoBok» (MYJ). He ponyckaetcs obbeanHsTe B 04HOM Kabene (B XXryTte) uenu, no KOTopbiM NepenatTcs
BXOZHbIE aHAIOroBblE N CUMBbHOTOYHbIE BbIXOAHbLIE AUCKPETHbIE (MMMYIIbCHbIE) CUrHarnbI.

OKpaHupoBaTb BXOAHbIE W BbIXOAHblE AMCKPETHble (MMNynbCHble) KabenbHble uenn He TpebyeTcs.
Heo6xooumMocTb B 9KpaHMpOBaHUM Kabers, No KOTOpbIM NepefaeTca aHanoropas MHopMaLuus, 3aBUCUT OT ANVHbI
CBA3€el M OT YPOBHS NOMEX B 30HE NPOKNaaku kabens.

CeTeBoe HanpsikeHue anekTponuTaHus koHTponnepoB MWK-52 nogaeTcs YepeB BHELUHWI CUSIOBOWM LUWT,
060pyI0BaHHBIN aBTOMATUYECKMMM BbIKITHOYATENAMN.

Bnokn koHTponnepos MWK-52, gaTtunMkm u UCNONHWUTENbHblE YCTPOWCTBA, BXOASLME B OOUH KOHTYP
perynupoBaHus WnuM ynpaBneHusl, [OOMKHbl OblTb OTHECEeHbl («NpuBSI3aHbl») K OZHOMY aBTOMAaTUYECKOMY
BbIKIIOYaTENHo.

MapameTpbl ceTV aneKkTponuTaHusa — ogHodasHas CeTb NEPEMEHHOro Toka Hanpshkenvem 220 (+22; -3310) B
n yactoTtou (50 + 1) I'u.

lMpoBoAa aneKkTponuMTaHWs MOAKIYAKTCA K pasbeM-knemme «~220B», pacrnonoXeHHOW Ha 3agHeln 4vactu
6roka KoHTponnepa.

Bce 6noku koHTponnepos MNK-52 nomxkHbl 6biTb 3a3eMneHbl NPOBOAOM ceyeHust He meHee 1,5 MM,

CxeMbl BHELLIHMX coegumHeHun npusoasTes B rnase 10.
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BHewHun BUg

KB3-28P-12

OO &8

(&

Fa6apuTHble pa3mepsbl

Bud Bud Bud Pa3mepbi HOukamopoe
c3adu c6oky crnepedu MAPAMETP

10

— 90 ] h

6
[] o
BuXi,
189 max A
I
190 max (MoHmaHas 2ny6buHa) 8
4.5

PekomeHdyemass monwjuHa wuma om 1 00 5 mm.

Pa3meTka oTBEepCTUM Ha LLUNTE

! 150 min

150 min|

92 +0,8

PucyHok 9.1 — BHewHuli 8ud, 2cabapumHsbie U rnpucoeduHUmersibHble pa3mephb!
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Mopsagok yctaHoBKM Moaynsa pacwmpenuns MP-51
B MUKpornpoLeccopHbl koHTponnep MAK-52

&

X3

LN~220V

PucyHok 9.2 — YcmaHoeka modyisi pacwupeHust MP-51

1 OTKNOUNTL BNOK OT NUTaHUSA N OTCOEANHUTL pa3beMbl OT Brioka.

2 OTBUHTUTb BUHTbI 3aHEN CTEHKM N03.1.

3 BbIHYTb kapkac no3.3 13 kopnyca.

4 CHATb 3arnyLuKky no3.2 ¢ 3agHen CTeHkn bnoka.

5 Bakpenntb MOAYNb pacluMpeHns nos.4 ¢ NoMoLLbLo cToek No3.5 k mogynto YCO.
6 MNogkntounTb kabernb No3.6 kK Mogynto npoLeccopa nos.7.

7 MNMpoBepnTb HAOEXHOCTbL YCTAHOBKM NNaThl U pasbeMoB.

8 YcTaHoBUTL Kapkac B KOpMyc.
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10 OpraHusauus BBoga-BbiBoAa MHopmauun. BHelwHne coegnHeHns

10.1 Ocob6eHHOCTU OpraHu3auuu BBoAa-BbIBOAA

Bce BHelWHMe Lenu, kpome Lenein arnekTponuMTaHusi, NoAKMIYaTCs K KOHTPOSepy C NMOMOLLBI KNeMMHO-
6royHbix coegunHutenen KB3. KneMMHO-6MnoyHble COeAMHMTENM NOAKIHYAOTCA K KOHTPONNepy 4epes3 pasbem
pacnosioXKeHHbIN Ha 3aHen CTeHke npubopa.

KneMMHOo-61104HbIe coeanHUTEN nNpegHasHadeHbl Ans MoHTaxa Ha penbc DIN35x7,5 EN50022.

Cxema nogkntoveHus koHTponnepa MUK-52 3aBucKT oT MoanduKkaLmm KneMMHO-61104HOrO COeAMHUTENS.

B pasgenax 10.3 — 10.5 npencrtaBneHbl CXembl NMOAKMOYEHMS U BapyUaHTbl OpraHM3aLmn BHELLIHUX CBA3EN
pasnuyHbIX TUMOB KNEMMHO-G5104HBIX COeAUHUTENEN.

10.2 BHelwHue uenu koHTponnepa MUK-52

Bce BHelwHWe uenu nogkntovarTea K koHTponnepy MUK-52 yepes 3 pasbema pacnonoXeHHbIX Ha 3agHen
cTeHke npubopa.

Yepes BepxHuii pasbem Trna DB-37M Ha 37 KOHTaKTOB MOAKITHOYAKTCA LENK, K KOTOPbIM OTHOCATCS:

* aHanorosble BXOAbI; * aHanoroBbIN BbIXOA;
* ANCKpeTHble BXOAbl; * AUCKPETHbIE BbIXOAbI;
* Lenu NUTaHna ANCKPETHbIX BbIXOAOB; * nHTepdenc.
Yepes cpeaHuii pasbem Trna DB-25M nogkntovatoTes uenu nnat paclunmpeHns, K KOTOpbIM OTHOCATCS:
* aHarnoroBbIV BbIXOA; * AMCKPETHbIE BXOAbI;
* ANCKPETHbIE BbIXOAbI; * Llenu NUTaHWsa AUCKPETHBIX 1 aHanoroBbIX BbIXOAOB.

Yepes HWKHUIA OBYXKOHTaKTHbIN pasbeM-Knemmy noaknoyaeTcs anekrponutaHue koHTponnepa MUK-52.
B pasgenax 10.3 — 10.5 npuBoasTcsa cxembl nogkntoveHns Lenen YCO ans pasnuyHbiX TUNOB CUrHaroB.

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

MonoxeHne nepembidek Ha Kb3-34-01 n KB3-34P-01, KB3-34K-01, KB3-34C-01 Ana HacTpONKM pasnuyHbiX
TMNOB BXOAHbIX CUrHanoB npueegeHo B Tabn. 10.1.

Mpeobpa3zoBaHne curHanoB NocTosiHHoro Toka 0-5 MA, 0(4)-20 MA 1nu cUrHanoB NMOCTOSHHOTO HaNPSXKEHUsI
0-10B ocyulecTBnsieTcs C MOMOLLBIO HOPMUPYHOLLMX pPE3NCTOPOB, BXOASALWMX B COCTaB KIeMMHO-0ro4Horo
coeguHutens. Beibop curHana 0-20MA unu 4-20MA ocyLLecTBnsSieTCA NPOorpaMMHO C MOMOLLLIO (DYHKLMOHANbHOIO
Onoka aHanoroBoro BBoaa.

Kaxgbli aHanoroBbi BXOA, rarnibBaHWYECKU WM30NMPOBaH OT OPYrMX aHanoroBbIX BXOOOB W OPYrUX Lenewn
KOHTponnepa.

10.3.1.1 TlloakntoyeHue aHarnoroBbiXx BXOAOB C MNOMOLLbIO  KIEMMHO-O6M104HOrO  coeauHuTens
KB3-34-01 npeactaBneHo Ha puc. 10.1.

Pucyrok 10.1 - [NodkntoyeHue aHano208bix 8xo008 C MOMOWbI0 KrieMMHo-6104H020 coeduHumernsi KB3-34-01
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Tabnuua 10.1 - MNonoxeHne nepemblyek JP1 — JP8 Ha knemmHo-6novHom coegunuTtene Kb3-34-01 ans HacTpowiku
aHanorosbix Bxogos Al1 — Al8

Tun BXOAHOrO MonoxeHus nepemMbliyek
" SxonN P P2 IP3 P4 JP5 IP6 IP7 )
Bxoa Al1 | Bxog Al2 | Bxoa Al3 | Bxog Al4 | Bxog Al5 | Bxog Al6 | Bxoa Al7 | Bxog Al8
0-5mA | [1-2)[7-8] | [1-2)[7-8] | [1-2)[7-8] | [1-2)[7-8] | [1-21.(7-8] | [1-21.(7-8] | [1-2}.[7-8] | [1-2L.[7-8]
G2 | (26l | (121056 | [(1-21[56] | [1-215-6] | [1-215-6] | [1-21(5-6] | [1-21,15-6] | [1-21,15-6]
0-10B | [2-41[5-7] | [2-416-7] | 2-41[5-7] | [2-4L,6-7] | 2-41[5-7] | [2-41.6-7] | 2-41[5-7] | [2-41.5-7]

10.3.1.2 [MopgknioyeHNne aHanoroBblX BXOOOB C MOMOLLbI KNeMMHOo-6noyHoro coeauHutens KbB3-34P-01
(KB3-34K-01, KBE3-34C-01) npeacraeneHo Ha puc. 10.2.

Af

I AR AR
Lika

El

PucyHok 10.2 - [NodkrnroueHue aHano208bix 8Xx0008 C MOMOUWbH KITeMMHO-6104H020 coeduHumens Kb3-34P-01, KB3-
34K-01, KBE3-34C-01.

10.3.2 MopgknoyeHne AUCKPETHLIX BXOOOB
Kaxxabli OMCKPETHbIA BXOA ranbBaHUYECKU WU30NMPOBAH OT APYrMX AUCKPETHbIX BXOAOB W ApPYrvMxX Lenewn
KOHTponnepa.

[ns nuTaHnsa ANCKpeTHbIX BXOAOB (,El,aT‘-MKOB) Tpe6yeT09| BHeLLHee HanpskeHne 24B noCcTOsSHHOMO TOKa.

10.3.2.1 TMogkntoyeHne AOUCKPETHbIX BXOAOB C MOMOLUBK KneMMHO-6noyvHoro coeauHutenss KbB3-34-01
npeacraeneHo Ha puc. 10.3.

H1, H2, H3 — uHdukamopbi cocmosiHusi coomgemcmeytouje2o duckpemHoao exoda. MHOukamop ceemumcs,
ecnu Ha duckpemHbili 8x00 M0daHO HarnpsixkeHue =24B.

PucyHok 10.3 - [NodkntoveHue duckpemHbix 8X0008 ¢ MOMOWbIO KITeMMHO-6r104Ho20 coeOuHumerns Kb3-34-01
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10.3.2.2 TlogknyeHMe AMCKPETHbIX BXOAOB C MOMOLLbI KIeMMHO-6noyHoro coeambntenst Kb63-34P-01
(KB3-34K-01, KB3-34C-01) npeacraeneHo Ha puc. 10.4.

npeacTasneHo Ha puc. 10.4.

K1 K2 L] xe K5
| Onro-
a b4 rdl'q 12 |2 ralighl S
(174 z Teopao-
" O
= Vs val W, 7 7 i
Moo

B

H1, H2, H3 — uHOukamopbl cocmosiHusi coomgemcmaytouje2o OUCKpemHo20 8xoda. MIHOukamop ceemumcs,
ecrnu Ha duckpemHbIl 8x00 NodaHo HanpskeHue =24B.

PucyHok 10.4 - [NodkntoveHue ducKpemHbix 8X0008 C MOMOWbI0 KIeMMHO-6r104Ho20 coeduHumens Kb3-34P-01,
(KB3-34K-01, KB3-34C-01)
10.3.3 MoaknioyeHue aHaNoroBbIX BbIXO40B
AHanoroBbIi Bbixog 06a30BOM MOAENW KOHTponsepa SBMSETCA akTUBHbLIM, MO3TOMY AN €ro nNuTaHus He

TpebyeTcsa BHELHUA NCTOYHMK 24 B NOCTOSIHHOrO TOKA.
AHanoroBbIN BbIXOA raribBaHWYECKM U30NMPOBAH OT APYrMX LIENen KoHTponnepa.

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

lNonoxeHue nepembivek Ha riname modynsi YCO 05151 HacmpoUKu aHano208020 8bixo0a
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10.3.3.1 [lloakntoyeHne aHanoroBbliX BbIXOAOB C  MOMOLUbH  KNEMMHO-O0M04HOrO  coeauHuTens
KB3-34P-01 (KB3-34K-01, KE3-34C-01) npeactasneHo Ha puc. 10.5.

I
.
I I"J
Arancromait nwxoa

IH — 8bIXO0HOU MOK aHan0208020 8bixoda, RH — Hagpy3ska

PucyHok 10.5 - lNodkno4yeHuUe aHano2o8bix 861X0008 C MOMOWbI0 KTeMMHO-65104Ho20 coeduHumerns Kb3-34P-01,
(KB63-34K-01, KB3-34C-01)

10.3.3.2 [MogkntoyeHne aHanoroBblX BbIXOAOB C MOMOLLbIO KneMMHO-6noyHoro coeguHutena KB3-34-01
npencraeneHo Ha puc. 10.6.

]
+*
I l ~D:l
AHanNoroBbIi BLIXOA

IH — 8bIx00HOU MOK aHan0208020 8bix00a, RH - Hagpy3ka

PucyHok 10.6 - lMoOknoveHue aHanoeo8bix 861X0008 C MOMOUWbIO KITeMMHO-61104HO20 coeduHumers Kb3-34-01
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10.3.4 MopknoyeHne [UCKPETHbIX BbIXOA0B

10.3.4.1 logknioyeHne OUCKPETHbIX BbIXOAOB C MOMOLLbIO KNeMMHO-6noyHoro coeanHutensa KB3-34P-01
npepcTasneHo Ha puc. 10.7.

[uckpeTHble BbIxOAbl BbIMOMHEHbI B BuAe perne, npu 3Tom nornyeckoMy O COOTBETCTBYET pPa3OMKHYyTOe
NMOMOXEHNE KOHTAKTOB YKa3aHHbIX HAa PUCYHKE, a NOrM4yeckor 1 - 3aMKHYTOE COCTOSIHWE BbIXOAHbIX KOHTakToB pene CP
n HO.

Kaxgblh OUCKPEeTHbIN peneviHbii BbIXOA ranbBaHUYECKU W30NUpoBaH OT APYrMX AMCKPETHbIX BbIXOOOB WU
OPYrux Lenen KoHTponnepa.

BbixogHoe pene MHaWKaTop BKNKOYEHNA WhgvkaTop nogadyn
1-ro kaHana pene 1-rokaHana nuTaHua =24B
\ Knemmel
nuTaHua =248
Ho N pene MW cxem
e yrpaseneHna pene
S
H4 H5 H6 H7 H8
[ [ [ [
K1 K2 K3 K4 K5 §Z

UHUHOHOHL
] e ] ]

o - | <
o (wENe
I u s

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

H3 5
HO §

H3 1
HO 1
H3 2
HO 2
H3 3

Beixog DO1 Boerog DO2 Bbrxog DO3 Bbiog DO4 Boerog DO5S
1-i kaHan 2-AkaHan 3-AkaHan 4-W KaHan 5-ii kaHan

PucyHok 10.7 - lNodkmoyeHue QUCKpPeMHbIX 8bIX0008 C MOMOWbI KIIeEMMHO-6104HO020 coeduHumernsi Kb3-34P-01

1. Ha pncyHke yCnoBHO Noka3aHO pacnonoXeHne 1 Ha3HayeHne NepekioYvalLLMX KOHTAKTOB BbIXOOHbIX pene
kaHanoe DO1-DO5.

2. KoHTakTbl BbIXOAHbIX pere yka3daHbl B NOIOXKEHUUN BbIKIMIOYEHO, UK Npy 06ecToueHHO 06MOTKe perne.

3. Heucnonb3yemble KneMMbl KNEMMHO-GTOYHOIO COeANHUTENST He NOAKIIoYaTh.

4. MakcumanbHoe noTpebreHne (OOMOTOK pene) MATM BKIOYEHHBIX KaHanoB OT BHELUHEro MCTOYHMKA
NOCTOSAHHOrO Toka 24B — 100MA.

5. HanpsixeHne BHELLHEro NCTOYHMKA NUTaHKS - HecTabunmanpoBaHHoe, (20-28) B nocTosiHHOrO ToKa.

6. MNapa gncKpeTHbIX BbIXOAOB MOXET BbINOMHATL POfib O4HOro UMMNynbCHoro Beixoga (b —M).

10.3.4.2 lMopkntoveHne AMCKPETHbIX BbIXOAOB C MOMOLLBI KNneMMHO-65ro4Horo coeamHutenss KB3-34K-01
npeactaeneHo Ha puc. 10.8.

JucKkpeTHble BbIXoabl BbINOMHEHbI B BUAE TBEPAOTENbHbIX Pene, npu 3Tom norudeckomy O cOOTBETCTBYET
pa3oMKHYTOE MOMOXEeHNe KOHTaKTOB, a MOrM4eckoii 1 - 3aMKHYTOe COCTOsIHUE BbIXOAHbLIX KOHTakToB pene CP u HO.

Kaxablii OMCKPETHbIM penemHblii BbIXOL ranbBaHUYECKW WM30NMPOBaH OT APYrUX OMCKPETHBIX BbIXOOOB U
LpYrvx Lieneii KOHTponnepa.
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BeixogHoe pene MHAMETOR HMHAMETOR Noga4
1-ro kaHana BENIOHEHK A pEne MUTaHKMA=248
\ 1-ro kaHana /
7 K nenmasl
MIATEHM A CXE
2
HY |:| —g'kf/ynpasnemn pene
2
H4 HG HY H3
| | | |
K1 K g =]

i

A A0 1]

™
=
=)

N F:

HO1

M 32 33 M £ 43 5 52 53 61 62 63 T T2 T3

Beixog D21 Bexop DOZ2 Beixop, O3 Bexog D04 Beixog DoS
1-1 KaHan 2-M kaHan  3-M Kadan 4-[ kaHan  5- kaHan

GOB max 1A AC
RH BOB Max 14DC

PucyHok 10.8 - lMoOkno4yeHuUe QUCKpemHbIX 8bIX0008 C MOMOWbI0 KIeMMHO-6104H020 coeduHumernsi Kb3-34K-01

1. Ha pucyHke ycnoBHO NokasaHO pacrosfioKeHWe M HasHayeHue 3aMblKaloLMX KOHTAKTOB BbIXOAHbLIX pene
kaHanos DO1-DOS5.

2. KoHTaKTbl BbIXOAHbIX perie yka3aHbl B NOMOXEHWUN BbIKIIOYEHO, UK Npu 06eCTOYEHHON cXxeMe yrnpaBreHus
perne.

3. Heucnonb3ayemble Knemmbl KNeMMHO-B6104HOro COeAnHNTENST He MoAaKnoYaTh.

4. MakcumanbHoe noTpebneHne (Ccxem ynpaBreHus) NATU BKIIOYEHHbIX KaHamoB OT BHELUHEro MCTOYHMKA
NoCTOAHHOrO Toka 24B — 100mA.

5. HanpskeHue BHELHEero MCTOYHUKa NuTaHus - HectabunmnsmpoBaHHoe, (20-28) B nocTtosHHOro Toka.

6. Mapa AUCKPETHbIX BEIXOA0B MOXET BbINOMHATL POSb OAHOTO UMMYMLCHOTO Bbixoaa (b —M).

10.3.4.3 [logkntoyeHune OMCKPETHbIX BbIXO4OB C MOMOLLbIO KINEMMHO-61104HOro coeguHnTens
KB3-34C-01 npeacrasneHo Ha puc. 10.9.

[vckpeTHble BbixoAbl BbIMNOMIHEHbI B BWAE OMTOCMMMUCTOPOB CO BCTPOEHHbIM AEeTeKTOPOM HyJeBOro
HanpsbkeHust dasbl. Jlormyeckomy 0 COOTBETCTBYET 3aKpbiTOE COCTOSIHUE CUMMWCTOPA , a JflorMyeckon 1 — oTKpbIToe
COCTOSIHME.

Ka)K,EI,bIVI BbIXO4 raribBaHN4YeCKn N3oNIMpoBaH OT APYrX AUCKPETHbIX BbIXOA0B U ApYrnx uenewn KOHTponnepa.
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HHamkaTop N HEID og
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BuxogHok

onToCHMHCTOR 1-
=
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31 32 33 41 42 43 51 52 53 B1 B2 B3R T1 T2 T3

Brexon DO Buxap DOZ Bexon, O3 Buxap DO4 Bexop DOS
1-H kawan  2-W kawan 3-H kawan <M kavan  5-H kawWan

PucyHok 10.9 - [NoOkno4eHue duCKpemHbiX 8bIX0008 C MOMOWbIO K1eMMHO-6104Ho20 coeduHumens Kb3-34C-01

1. Ha pucyHke yCnoBHO nokasaHO pacrnonoXeHue M Ha3HadeHve BbIBOAOB OMTOCUMMUCTOPOB kaHanos DO1-
DOS5.

2. Heucnonb3yemble KIemMmmbl KNEMMHO-61104HOIr0 COeaUHMTENS He NoAKMYaTh.

3. MakcumanbHoe notpebneHvie (Cxem ynpaBneHus) NATU BKIHOYEHHbIX KaHanoB OT BHELUHEr0 UCTOYHMKA
NOCTOsIHHOro Toka 24B — 100mA.

4. HanpsieHne BHELIHEro NCTOYHMKA NUTaHus - HecTabununampoBaHHoe, (20-28) B nocTtosHHOro Toka.

5. MNapa QnCKpeTHbIX BbIXOAOB MOXET BbINOMHATL POSb OAHOMO UMMYNLCHOTO Bbixoga (b —M).

PekomMeHAaaumMu no ncnonb3oBaHUIO MariOMOLLHbIX ONTOCUMUCTOPOB.

ManomMmoLlHble  ONTOCUMWUCTOPbLI  MPeAHa3HayeHbl Ans  KOMMyTauuu Uenerl  MNepemMeHHOro  Toka.
OntocumucTopbl 06eCcneynBaloT ranbBaHUYECKYO U3OMSLUIO YPaBSOWNX LiENei OT CUIOBbIX U HENOCPEACTBEHHO
yNpaBnsT MOLHbIMA CUMOBLIMU 3fIEMEHTAMWU - MOMYNPOBOAHMKOBBIMU CMMUCTOPaMK, KOTOpblE OTKPbIBAOTCS
UMMYNbCOM TOKa OTpuUaTenbHON nonspHocTh. ManomoliHble ONTOCMMUCTOPbI MOTYT Takke YynpaBnsTb MNapow
BCTPEYHO-NapannenbHO BKMHYEHHbIX TUPUCTOPOB.

K opgHOMy ManoMOLLHOMY OMTOCUMUCTOPHOMY BbIXOAY MOXET MOAKIIYATbCA TONMbKO OAUH BHELLHWUIA
CUMWCTOP UIM OHa Napa BCTPEYHO-NapannenbHO BKIMIOYEHHbIX TUPUCTOPOB.

VMNynNbCHBIA BbIXOAHOW TOK MAnoOMOLLHOIMO ONTOCUMMUCTOpa MOXeT gocturate 1A, HO TOMbKO B MOMEHT
BKITHOYEHMS BHELLIHETO CUMMUCTOpPA (MY napbl TUPUCTOPOB), MOSTOMY HENb3sl UCMONBb30BaTh 3TOT BbIXOA KaK PenenHbIn,
Harpyas ero nocTostHHOW Harpy3kou. [py NOAKMYEHUIO BHELUHMX CUMUCTOPOB CreayeT y4uTbiBaTb OrpaHuyeHne no
ynpaensoLemMy BbIXOAHOMY TOKY MarnoMOLLHOMO BbIXOAHOMO ONTOCUMMCTOpa.

Kaxabli BbIXOOAHOW ONTOCMMUCTOP C BHELUHUM MOLLHBIM CUMUCTOPOM (MNU Napol TUPUCTOPOB) MOXET ObiTb
noakntoyeH Kk nobon cdase (A, B unu C). Kaxabli BbIXOOHOW ONTOCMMWUCTOP WUMEET CBOW BCTPOEHHbIA [ETEKTOp
HYINEeBOro HanpsikeHusl dasbl NO3BOMSET BKIOYATL HArPy3Ky TOMBLKO NPU MUHUMANbHOM HanNpsbkeHUU Ha He.

PekomeHayemble cXeMbl MOAKMTYEHNS BHELLHMX CUMUCTOPOB M Harpy3ok npveeaeHsl Ha pucyHke 10.10.

KB3-34C-01
KB3-28C-12 1 FL1
KB3-30C-12 L » .

] .
— 1 L
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—
}L " v ~220%
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Rz T R "
z N 1 . C ——

PucyHok 10.10 — Cxema nodkoveHUs1 8HeWHe20 cumucmopa
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10.3.4.4 ToaknioveHne [OUCKPETHbIX BbIXOAOB C MOMOLLBIO KreMMHOo-6noYHoro  coeauHmtensa KB3-34-01
npeactaeneHo Ha puc. 10.11.

OunckpeTHble Bbixoabl 0ObeAnHEHbI B OAHY rpynny 13 5-Tu BbIXOJOB.

Bbixoapbl ranbBaHUYeckn N30NMpoBaHbl OT APYrix Lienen KoHTponnepa.

Bbixogbl MMeOT O6LLyH0 TOYKY M BbIMOSIHEHbI B BUAE MACCUMBHBLIX TPAH3UCTOPHBLIX KIOYEN C OTKPbIThIM
KONMNEKTOpoM 1 obwmm aMutTepoMm. Jlormdeckomy O COOTBETCTBYET pa3oOMKHyTOe, a norudeckord 1 - 3aMkHyTOe
COCTOSIHUE KItoYa.

Ons nuTaHus OWCKpPeTHbIX Harpysok TpebyeTcs BHeLLHee HecTabunusnpoBaHHoe HanpsbkeHne 24B
MOCTOSIHHOIO TOKa.

Bce guckpeTHble BbIXOAbl MOTYT MUMTaTbCS OT OAHOMO MCTOYHMKA, OAHAKO, €CMM MOLLHOCTU 3TOr0 MCTOYHMKA
He XBaTaeT, NPUMEHSIETCSI HECKOMNbKO MCTOYHUKOB MUTaHUS.

Kaxpas napa AMCKPETHbIX BbIXOAOB MOXET BbINOMHATH POSIb OAHOIO UMMYNbCHOIO BbIXO4a.

_mmmnomm

H4 — undukamop Hanuyusi numaHus 24B. H5...H9 — uHOukamopbl cocmosiHUS coomeemcmayruieeo OUCKPEMHO20
8bixo0a. MIHOukamop ceemumcs, ecriu Ha OUCKPEemMHOM 8bIx00e npucymcmeyem cuzHarl.

PucyHok 10.11 - lNodknoyeHue QUCKPeMHbIX 8b1X0008 C MOMOWbIO KIleMMHO-61104H020 coeduHumesss Kb63-34-01

MpumeyaHmns.

1. Tpn nNOAKMIOYEHUN WHAOYKTUBHBIX Harpys3ok (pene, nyckaTemnu, KOHTaKTopbl, coneHougbpl 1 T.n.) K
OMCKPETHBIM TPaH3UCTOPHBLIM BbIXOAAaM KOHTpoOrnepa, Bo n3bexaHve BbIXoAa M3 CTPOSA BbIXOQHOIO TpaH3McTopa us-3a
60onbLIOro Toka CamMOVHAYKLUMK, napannensHO Harpy3ke (06moTke pene) HeobxoaMMo ycTaHaBnuBaTb HNOKMPYOLLMIA
avog VD — cm. cxeMy nogknoveHus. BHelwHWn anoa ycTaHaenvBaTbk Ha KaxAoM KaHare, K KOTOPOMY MOAKMYeHa
WHAYKTUBHAsS Harpyska.

Tun yctaHaesnueaemoro auoga KO209, KO258, 1N4004...1N4007 wnu aHanorvyHblf, paccyMTaHHbI Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.

10.3.5 MopknioyeHune uHtTepdenca
OpraHunzauns MHTEPMENCHOW CBA3N MEXAY KOMMNBIOTEPOM M KOHTpONnepamu npeactasneHa Ha puc. 5.1.

PekomeHaoyemol CXeMol COeOQUHEHWs, C MUHMMAaInbHOW CTEMNEHbK OTPAXEHWUs1 CUrHamna, sIBMsieTcs cxema
coeauHeHus B LIEMNOYKY, NpeacTaBneHHast Ha puc.5.1. Bce oTBeTBUTENN NpUEMO-NepeaaTynkoB, NPUCOEOUHEHHbIE K
OfHOM oOLen nepepawoLen NMHUK, JOJMKHBI COrNAacoBbIBATLCA TONbKO B ABYX KpalHUX TOYKax. [riMHa OTBETBNEHU
Lo AormkHa ObITb Kak MOXHO MEHbLUEN.

HeobxoamMmocTb 3KpaHvMpoBaHMA kabernew, no KOTOpbIM nepefaeTcs MHgopmaums, 3aBUCUT OT ATUHBI
KabenbHbIX CBS3el U OT YPOBHS MOMEX B 30He Npoknaaku kabens.

MprMeHeHne 3KpaHUPOBAHHOW BUTOW Mapbl B MPOMbILLMIEHHBIX YCIOBUAX ABMSIETCA NPEAnOYTUTENBbHBIM,
MOCKOIbKY 3TO obecrneynBaeT NoyvyeHne BbICOKOrO COOTHOLLIEHNUS CUrHaN/Wym v 3aluTy oT CUH(a3HON NOMEXMN.

K komMnbtoTepy MOXeT ObITb Noakno4eHo A0 31 KOHTpoNepa Ha O4HOM CErMeHTe CeTu.

Obwas anvHa kabenbHOM NMHUK CBA3WM OAHOIO CErMeHTa CeTu He AorkHa npesbiwatb 1200M.

B kayecTBe kabenbHOWM NMHUM CBSI3WN NPEANOYTUTENBHO NCMONBb30BaTb 3KPAHUPOBAHHYIO BUTYIO Napy.

[nvHa oTBETBNEHWI OT NNHUN CBSA3M Lo fomkHa ObITh Kak MOXHO MEHbLLEN.

K wmHTepdencHbIM BXO4am KOHTPOSNEPOB, PAaCMOfIOXKEHHbIM B KpawHUX TOYKaX COEOUHUTENbHOW IMHWK
Heo6X0AMMO MOAKIMIOYNTE ABa TEPMUHAnNbHbLIM pesucTopa conpotusneHnem 120 Om (R1 n R2).

MoakntoveHune pesuctopos k koHTponriepam NeNe 01-30 He TpebyeTcsa (cm.puc.5.1).

MopknoyeHne TepMUHanbHUX pe3nctopoB B KoHTponnepe Ne31 (puc.5.1) cm. pucyHok 10.9.

MoaknioyeHe TepMuHarnbHbIX pe3ucTopoB B Onoke npeobpasoBaHus uHTepdencos BIMN-485 (BIMN-52)
CMOTpPU B PYKOBOACTBE MO JKCnyaTaumm Ha 6nok npeobpasoBaHusi nHtepdericos brN-485 (Br-52).
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10.3.5.1 MogkntovyeHne wHTepdperica € NOMOLWbBK  KNeMMHo-6noyHoro  coeguHutens  KB3-34-01,
KB3-34P-01 (KB3-34K-01, KE3-34C-01) npeacrasneHo Ha puc. 10.9.

PucyHok 10.9 - lNodkmoyeHue uHmepghelica ¢ noMowbio KeMmMHo-briouHo2o coeduHumernsi Kb3-34-01,
KB3-34P-01 (KB3-34K-01, KBE3-34C-01)

10.4 BHeluHMe ULenu KNEeMMHO-61104HbIX coeauHuTenen moaynen pacwmpexduns MP-51
10.4.1 MoaknioyeHne BHELWHUX Lienen moaynen pacwmpeHma MP-51-01

Mopaynb paclumpeHms umeeT BOCEMb AUCKPETHbIX BXOOOB, TO eCTb KoHTponnep MUK-52 ¢ gaHHbIM mMogynem
pacwupeHus 6yaet umetb 11 guckpeTHbIx Bxoaos (3 6a3oBbix + 8 Ha Moayne pacwumpenns). OguH U3 JOMONMHUTENbHBLIX
BxonoB (D14) nmeeT annapaTHbI CHETUYNK ONCKPETHBIX MMMYNbCOB (4acToTa Ao 2kMu).

Kaxabln OMCKPETHbI BXOA ranbBaHWYecKM W30MNMpPOBaH OT APYrnxX AUCKPETHbIX BXOAO0B WM ApYyrux Lenen
KOHTponnepa.

[ns nuTaHns OMCKPeTHbIX BXOAOB (AaTymkoB) TpebyeTca BHElHee HecTabunuampoBaHHOe HanpskeHue 24B
NOCTOSIHHOTO TOKa.
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PucyHok 10.4.1.1 - lNodknroyeHue cuzHanoe modyns pacuwupeHuss MP-51-01 ¢ noMowbro kKnemMmHo-61104HO20
coeduHumens Kb3-24-10

Mpumeyaxwe.
1 DI4 moxeT ucnonb3oBaTbCs Kak CYETHbIN BXOA.
2 Heucnonb3yemble KrnemMmbl KNTEMMHO-GT04HOIO COeaUHMTENS He NoaKYaTh.
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10.4.2 MoakniovyeHne BHELWWHUX Liener moaynen pacwmperdna MP-51-02

Mopynb pacwmpeHus nmeeT 4 OUCKPETHbIX BxoAda, 4 AUCKPETHBbIX BbIxoda, TO ecTb KoHTponnep MUK-52 c
AaHHbIM MoAyrem paclumpenus 6yaet nmeTb 7 AUCKPeTHbIX BXoAdoB (3 6a3oBbix + 4 Ha moayne paclimpenuns) n 9
AVCKPETHbIX BbIxoAaoB (5 6asoBbix + 4 Ha moayne pacwwupenus). OavH M3 OOMNOMHUTENbHLIX BXOAOB MOAYNS
pacwupenus (DI4) nmeeT annapaTtHbI CHETYUK ANCKPETHBLIX UMMYIbCOB.

Kaxapln AMCKPETHBIM BXOA, BbIXOA ranbBaHNYECKN M30NMPOBaH OT APYrMX AUCKPETHbIX BXOAOB (BbIXOAOB) U
APYrvX Lienen KoHTponnepa.

Ona  nutaHuMs  AUCKPeTHbIX BXOAOB  (4ATYMKOB) W BbIXOA4OB  (Harpy3ok) TpebyeTcs  BHellHee
HecTabunmavpoBaHHoe HanpsixeHne 24B NOCTOAHHOrO ToKa.
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PucyHok 10.4.2.1 - lNodknrovyeHue cuzHanoe modyns pacuwupeHus MP-51-02 ¢ noMowbro KrneMMHO-67104HO20
coeduHumens Kb3-24-10

MpumeyvaHus.

1. MNpu noaknoyYeHMn WHAYKTUMBHBIX Harpy3oK (pene, nyckaTtenu, KOHTakTopbl, COneHouabl W T.n.) K
OVCKPETHBLIM TPaH3MCTOPHBIM BbIXOA4aM KOHTpOrepa, BO n3bexaHue BbIXxo4a U3 CTPOsi BbIXOAHOMO TpaH3ucTopa mns-3a
OOoNbLIOro TOKa CaMOVHAYKLUUW, napannensHo Harpyske (obmoTke pene) Heobxooumo ycTaHaBnuBaTe GMOKUPYHOLLMIA
anopn VD — cMm. cxeMy nogknodeHus. BHewHun gvon ycTaHaBnNuBaTb Ha KaXOOM KaHane, K KOTOPOMY MOAKMNoYeHa
WMHAOYKTMBHAsA Harpyska.

Tun yctaHaeBnueaemoro guopa KO209, KO258, 1N4004...1N4007 wnu aHanorMyHbl, pacCYMTaHHbIA Ha
obpaTHoe HanpsixeHne 100B, npsamoii Tok 0,5A.

2. DI4 moxeT ncnonb3oBaTbCs Kak CYETHbIN BXOA,.

3. Heuncnonb3ayembie kKnemmbl KNeMMHO-61T04HOTO COeAUHUTENS HE NOAKIYaTh.
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PucyHok 10.4.2.2 - lNodknrovyeHue cuzHanoe modyns pacuwupeHus MP-51-02 ¢ noMowbro KnemMmHO-61104HO20
coeduHumensi Kb3-28P-12, K63-28C-12, KbE3-28K-12

10.4.3 MoakniovyeHne BHELWWHUX Lienen moaynen pacwmpexduna MP-51-03

Mopynb pacwuvpeHnsa nmeet 8 AMCKPETHbIX BbIXOAOB, TO ecTb KoHTpornep MWK-52 ¢ gaHHbIM mopynem
pacwmpeHus byget nmeTb 13 AUCKpeTHbIX BbixonoB (5 6a3oBbIx + 8 Ha Moayne paclunMpeHus).

Kaxxabln QUCKPETHbIN BbIXOA rarnibBaHWYECKM U30NUPOBaH OT APYrMX OUCKPETHbIX BbIXOAOB U APYrux Lenen
KOHTponnepa.

[ns nuTaHnsa OUCKPETHbIX BbIXOAOB (Harpy3ok) TpebyeTcst BHELLHee HeCTabnnManpoBaHHOE HanpsikeHne 24B
NOCTOSIHHOTO TOKa.

BHELHWI UCTOYHUK
nutaHus =20..28B/10mMA KB3-24-10

\ RH.10

RH.7

He ncnonb3yeTcs

+
RH.8 I_

+
RH.9 —

-

- - K] - MUK-52

! KB3-24-10 MP-51-03
[}

|

Harpyska J wneiid
< T

—»| +DO ( (;It

[
Bbixog DO

PucyHok 10.4.3.1 - lNodknrovyeHue cuzHanoe modyns pacuupeHuss MP-51-03 ¢ nomMowbro KrneMmMHO-67104HO20
coeduHumens Kb3-24-10
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MpumeyaHus.

1. Mpu NOAKMYEHMN WHAOYKTMBHBLIX Harpy3oKk (perne, nyckaTtenu, KOHTaKTOpbl, COfeHouabl M T.M.) K
ONCKPETHbIM TPaH3UCTOPHbBIM BbIXOA4AM KOHTponnepa, Bo u3bexaHue BbixoA4a M3 CTPOSA BbIXOAHOINO TpaH3McTopa 1s-3a
60onbLIOro Toka camoVHAYKLUUK, napannensHo Harpy3ke (o6moTke pene) HeobxoamMMo ycTaHaenuBaTb HGNOKMPYIOLLMIA
avon VD — cMm. cxeMy nogknodeHus. BHewHun gvon ycTtaHaBnNuBaTh Ha KaXaoOM KaHane, K KOTOPOMY MOAKM4YeHa
WHAOYKTMBHAsA Harpyska.

Tun yctaHaesnueaemoro auoga KO209, KO258, 1N4004...1N4007 wnu aHanorvyHblf, paccyMTaHHbli Ha

obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.
2. Hewcnonb3yeMble KNneMMbl KNeMMHO-6104HOro coeanHUTENS He NoAKMoYaTh.
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H1 - H8 — uHAUKamopbI 8KITOYEHUST COOMeemcmeyrue2o AUCKPEMmMHO20 8bixoda.

PucyHok 10.4.3.2 - lNodknrovyeHue cuzHanoe modyns pacuwupeHuss MP-51-03 ¢ nomowbro KrneMmHO-67104HO20
coeduHumensi Kb3-30P-12(Kb3-30K-12,KE3-30C-12)

10.4.4 MoakniovyeHVe BHELWHUX Lienen moaynen pacwmpexduna MP-51-04

Mopynb pacwmpeHus nmeeTt 8 AMCKpeTHbIX Bxoga v 1 aHanoroBbin BbIXOA, TO €CTb koHTponnep MUK-52 c
AaHHbIM Moayrnem pacwvpenns 6yget umetb 11 gnckpeTHbIx BxodoB (3 6a3oBbix + 8 Ha mMogdyne paclumpeHus) n 2
aHanorosblx BbixoAa (1 6asoBeii + 1 Ha mogyne pacwwupenusi). OAuH U3 [ONOMHUTENbHBIX BXOAOB MOAYIS
pacwupenus (DI4) nmeeT annapaTHbI CHETYMK AMCKPETHBIX MMMNYNBbCOB (YacToTa MMNynbcoB Ao 2kMMu).

Kaxablin ANCKPETHBIN BXOA W aHanoroBblfi BbIXOA, raribBaHUYeCckn U30nMpoBaHbl Mexdy cobow u OT Apyrux
AVCKPETHBbIX BXOA0B (BbIXOO0B) M OPYrMX LEenen KOHTponnepa.

Ons nuTaHMa [OMCKPETHbIX BXOAOB (OATYMKOB) BHEWHee HecTabunuavMpoBaHHOE HamnpsxeHne 24B
NMOCTOAHHOrO Toka. [Ins nuTaHwWs aHanoroBoro Bbixofda TpebyeTcs BHelwHee cTtabunuavpoBaHHOe HanpsbkeHne 24B

NOCTOAHHOIO TOKa.
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PucyHok 10.4.4.1 - [NoOkntoyeHue cuzHanos Modyrns pacwupeHuss MP-51-04 ¢ nomowbto KremMmHO-61104H020
coeduHumens Kb3-24-10

MpumevaHns.
1. TNonoxeHue nepemblyek XP3 Ha Mogyne paclimMpeHuin Ans HaCTPOWKWM aHaroroBoro BbIxoda npuvsegeHo
B Tabnuue:
MonoxeHne nepemblyek
[nana3oH BbIXOAHOrO curHana
Ha MoAyIne paclUMpeHns
0-5mA [2-4], [7-8]
0—-20mA [2-4], [5-6]
4 —20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

CwmeLleHue BbIxogHoro curHana 4-20 MA ycTaHaBnmMBaeTCs MporpamMmmHo.

2. DIl4 moxeT ucnonb3oBaTbCs Kak CHETHbIN BXO..
3. Hewncnonb3yemMble kneMmMbl KNeMMHO-6104HOIO CoeaNHUTENS HE NOAKMYaTh.
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10.4.5 MoakniovyeHne BHELWWHUX Liener moaynen pacwmpexduna MP-51-05

Mopynb pacwmpenns nmeet 4 ANCKPETHbIX BxoAa, 4 AUCKPETHbIX Bbixog4a M 1 aHanorosbIvi BbIXod, TO €CTb
koHTponnep MAUK-52 ¢ aaHHbIM Modynem paclumpeHns byaet umeTb 7 QUCKPeTHbIX BXoAoB (3 6a3oBbix + 4 Ha moayne
pacwmpeHus), 9 AuCKpeTHbIX BbIxoAoB (5 6a3oBbix + 4 Ha Mogyne paclwmpeHns) n 2 aHanorosbix Boixoda (1 6a3oBbin
+ 1 Ha mogyne pacwwupeHns). OguH 13 OONOMHUTENbLHbLIX BXOAOB Moayns pacwwmpenus (DI4) nveeT annapatHbin
CYETUMK ANCKPETHBIX MMMYMbCOB (YacToTa MMMYNbCOB A0 2K L).

Kaxabln AMCKPeTHbIA BXOA, BbIXOA ranbBaHMYECKW W30MMPOBaH Mexay cobon u OT ApYrnx OUCKPETHbIX
BXOA0B (BbIXOAOB) M APYruX Lienemn KoHTponnepa.

Ona  nutaHuMs  AUCKPeTHbIX BXOAOB  (A4ATYMKOB) W BbIXOAOB  (Harpy3ok) TpebyeTcsa  BHellHee
HecTabunmanpoBaHHoOe HanpshkeHue 24B noctosHHOro Toka. [na nutaHWa aHanoroBoro Beixoda TpebyeTcs BHelHee
cTtabunuanpoBaHHoe HanpshkeHne 24B NOCTOSIHHOro TOKa.
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PucyHok 10.4.5.1 - [NoOknoveHue cuzHanos Modyrns pacwupeHuss MP-51-05 ¢ nomowbto KremMmHo-61104H020
coeduHumerns K63-24-10

MpumevaHns.

1. Tpu noaKnYeHUN WHOYKTUBHBIX Harpy3ok (pene, nyckaTenu, KOHTaKTOpbl, coneHouabl K T.n.) K
OVCKPETHBIM TPAH3MCTOPHBIM BbIXOA4AM KOHTposnepa, Bo u3bexaHue BbIXOA4a U3 CTPOS BbIXOAHOrO TpaH3MCcTopa u3-3a
60onbLIOro ToKa CamMOVHAYKLMK, MapannenbHO Harpy3ke (06moTke pene) HeobxoaMMo ycTaHaBnuBaTb HGNOKMPYIOLLMIA
anog VD — cM. cxemy nogkntoveHns. BHewHun guon yctaHaBnmBaTb Ha KaXAOM KaHare, K KOTOpOMY MOAKMYeHa
WHAOYKTMBHAsA Harpyska.

Tun yctaHaesnueaemoro auoga KO209, KO258, 1N4004...1N4007 wnu aHanorvyHbli, paccyMTaHHbin Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.

2. TMonoxeHune nepemblyek XP3 Ha moayne pacluvpeHnii Ans HacTPOMKM aHanoroBoro Bbixoda npvBedeHo B
Tabnuue:

,D,mana30H BbIXOOQHOIO CUrHana MonoxeHune nepemMmblvek Ha Mmoayne paclumpeHnsa
0-5MA [2-4], [7-8]
0-20 MA [2-4], [5-6]
4 - 20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

CwmeLleHue BbIxogHoro curHana 4-20MA yctaHaBnvMBaeTcsl NporpaMmmHo.

3. DIl4 moxeT ncnonb3oBaTbCHA KaK CHETHbIN BXO..
4. Hencnonb3yemble KNneMmbl KNeMMHO-0/104HOro CoeaUHNTENSA He NoAKIYaTh.
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MpumeyaHwme.
B knemHo-6moyHbix coeauHuTenax KB3-28C-12 wn  KB3-28K-12  HOpManbHO-3aMKHYTble  KOHTaKThbl
OTCYTCTBYIOT.

PucyHok 10.4.5.2 - lNodknrovyeHue cuzHanoe modyns pacuwupeHuss MP-51-05 ¢ nomowbro KnemMmHO-67104HO20
coeduHumensi KB3-28P-12

10.4.6 MoakniovyeHne BHELWHUX Lenen moaynen pacwmperdna MP-51-06

Mopynb paclmpeHns nveet 8 AMCKPETHBIX BLIXOAOB 1 1 aHanorosbIv Bbixofd, TO eCTb KoHTponnep MUK-52 ¢
AaHHbIM MoAyrnem paclumpenns byaeTt umeTb 13 AuckpeTHbIX BbixodoB (5 6asoBbix + 8 Ha moayne pacwmpenus) n 2
aHanorosblx Bbixoda (1 6a3oBbIf + 1 Ha Moayne pacLUMpeHns).

Kaxxabin OUCKPETHbIN BbIXOA rarnbBaHWYECKM U30NUPOBaH OT APYrMX OUCKPETHbIX BbIXOAOB U APYrux Lenen
KOHTponnepa.

Ona  nutaHMs  OUCKPeTHbIX BXOAOB  (O4aTyMkoB) W BbIXodoB  (Harpy3ok) TpebyeTcs  BHeluHee
HecTabunManpoBaHHoOe HanpsxeHue 24B noctosHHOro Toka. [ns nuTaHWs aHanoroBoro Beixoda TpebyeTcs BHellHee
CcTabunmanpoBaHHoe HanpshkeHne 24B NOCTOSTHHOrO TOKa.
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PucyHok 10.4.6 - lNodknoyeHue cuzHanoe modyrns pacwupeHuss MP-51-06 ¢ nomowbro KremMMHO-61104HO20
coeduHumens Kb3-24-10

MpumeyvaHums.

1. Tpn nNOAKMIOYEHUN WHAOYKTMBHBIX Harpy3ok (pene, nyckaTemnu, KOHTaKTopbl, coneHougbpl 1 T.M.) K
AVCKPETHBIM TPaH3MCTOPHBIM BbIXOA4aM KOHTponrnepa, BO n3bexaHue BbIXOA4a U3 CTPOSi BbIXOAHOMO TpaH3ncTopa mns-3a
60onbLIOro Toka camOMHAYKUMK, NapannensHO Harpy3ke (06moTke pene) HeobxoamMMo ycTaHaBnuBaTb HNOKMPYOLLMIA
anog VD — cM. cxeMy nogknodeHus. BHewWwHun guon ycTaHaBNuBaTh Ha KaXOOM KaHane, K KOTOPOMY MOAKIHYeHa
WHAYKTUBHAsS Harpyska.

Tun yctaHaesnueaemoro auoga KO209, KO258, 1N4004...1N4007 wvnu aHanornyHbl, paccyMTaHHbIA Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.

2. lNMonoxeHune nepemblyek XP2 Ha Mmogyne pacluMpeHuin Ansi HAaCTPOWMKM aHanoroBoro Bbixoda npvBedeHo B
Tabnuue:

,D,manasoH BbIXOOHOIo CUrHana lNonoxeHue nepemMmbldeKk Ha Moayne paclumpeHnsa
0-5mA [2-4], [7-8]
0-20wvA [2-4], [5-6]
4 - 20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

CwmelLeHue BbixogHoro curHana 4-20MA yctaHaBnuBaeTcs NporpaMMHo.

3. Heucnonbayemble KneMmbl KNeMMHO-6104HOTO COBAMHUTENSA He MOAKMIYaTh.
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BHELWHWI UCTOYHUK
nuTaHus
=24..28B/160mA
OUCKPETHOrO BbiXxoada

MHaukaTop Hanmuusa nutaHuns

o~

MHaukaTopbl BKITOYEHUA perne
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DO10 DO11 DO12 DO13 aHarnoroBoro BbIxoda

PucyHok 10.4.6.2 - lNodknrovyeHue cuzHanoe modyns pacuwupeHuss MP-51-06 ¢ nomowbro KnemMmHO-61104HO20
coeduHumensi KE3-30P-12

MpumeyaHne.
B knemHo-6no4yHbix coeanHutensax KbB3-30C-12 u
OTCYTCTBYIOT.

KB3-30K-12 HOpManbHO-3aMKHYTblE  KOHTaKTbl

10.4.7 NMoaknioyeHne BHELWHUX Lenen moaynen pacwmpeHus MP-51-07
Mopynb paclumpeHusi umeeT 3 aHanorosble BbixoAa, TO ecTb koHTponnep MUK-52-07 (c gaHHbIM Mogynem

paCLIJI/IDEHVIFI) 6y,u,eT UMeTb 4 aHanoroBble BbIxoAa.
Kaxxgbin aHanoroBbIvi BbIXOA ranibBaHNYECKN N301MpoBaH OT APYrmx BbIXOAOB U ApYrnx uenen KOHTponnepa.

BHELHWIN UCTOYHUK

nutanuna =24..28B/40mMA KB3-24-11

1-n
KaHarn

2-n
KaHan

+
1
1

+24V2
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o O (B W N
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+AO03

+24V4

+A04

PucyHok 10.4.7 - lNodknovyeHue cuzHanos modyns pacwupeHusi MP-51-07 ¢ momMowibro KIeMMHO-67104HO20
coeOuHumensi Kb3-24-11
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MpumeyaHus.

1. MonoxeHne nepembivek J1, J2, J3 Ha mopyne paclwuvpeHui ONd HaCTPOWKM aHanoroBoro BbiIxoda
npueeneHo B Tabnuue:

,D,manasoH BbIXOOHOIo CUrHana NonoxeHne nepemMbideK Ha Mmoayne pacllunpeHnd
0-5mA [2-4], [7-8]
0-20 WA [2-4], [5-6]
4-20wvA [2-4], [5-6]
0-10B [1-2], [3-4]

CwmeLleHue BbIxogHoro curHana 4-20MA yctaHaBnvMBaeTCsl NporpaMmHo.
2. Hewucnonb3yemble KneMMbl KNEeMMHO-GrT0YHOro CoeanHUTENS He MOAKIIoYaTh.

10.4.8 MopknioveHne BHELWHUX Lenen moaynen pacwmpenua MP-51-11

Mopaynb pacwuperua MP-51-11 nmeet 16 anckpeTHbIX BXOAOB U 1 aHanoroBbIv BbIXO4, TO €CTb KOHTpONnnep
MWK-52-11 ¢ mogynem pacwmpenns MP-51-11 6yaeTt umeTb 19 ANCKPETHBLIX BXOAOB U 2 aHaNoroBbIX BbIXxoaa.

Kaxgas rpynna n3 8 AMCKPETHBIX BXOO0B U aHaroroBbIv BbIX0 ranbBaHUYECK/ M30NMpoBaHbl Mexay cobon un

OT Apyrux Lenewn KoHTpornnepa.
Ona nutaHua OUCKPETHbIX BXOOOB (OATYMKOB) HEOOXOOAMMbI BHELUHWE WUCTOYHUKMA HECTabunmanpoBaHHOIo

HanpsKeHWs1 MOCTOSIHHOIO Toka 24B.

BHeLLHWe UCTOYHUKM

nuTtaHusa =20..28B/80MA \
+ _I_ __+
r KB3-24-20
Hatumk 1 Oatumk 9
" U b4 |e——2T pnz 17| com1s
Oartymk 2 9 Jatunk 10 49
— DI5 |¢—— .DH3 18| com18
Haryyk 3 3 Oatupk 11 44
+—- -DI6 |¢&———— .DI4 19 | COM916
Hatuuk 4 4 Oatauk 12 4o
'T/ . -DI7 0?/ S |_Dns 20 | COM916
aTyuK aTyuK
- °F pi8 |e— B bie 21
[OaTtunk 6 6 Hatuuk 14 14
+—— -DI9 ¢ — 1 N7 22 | +AO1
Hatuuk 7 7 LOatyuk 15 15
- DI10 | &——— .DI8
Hatuyk 8 8 ,D,awkm 16
-DI11 -DI19
Naran KB53-24-20
|—| s — com
| —/

PucyHok 10.4.8 - lNodkntodeHue cuzHanoe modyns pacwupeHuss MP-51-11 ¢ nomowbto kKnemmHo-61104HO20
coeduHumens Kb63-24-20

MpumeyvaHus.
1 MonoxeHne nepembluek XP2 Ha moayne pacwwupeHun MP-51-11 ans HacTpoiku aHanoroBoro BbixoAda

npuBegeHo B Tabnuue:

Ll,manaaoH BbIXOOHOIo CUrHana NonoxeHne nepemMmblveKk Ha moayne paclmpeHus
0- 5wmA [2-4], [7-8]
0-20 MA
4-20mA [2-41, 15-6]
0-10B [1-2], [3-4]

2 CmelleHue BbiIxogHoro curHana 4-20MA yctaHaBnmBaeTcs NporpaMMHO.
3 DI4 moxeT ncnonb3oBaTbCA Kak CYETHbIN BXOA.
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10.4.9 MopgknoyeHne BHeWHNX Lienen moaynen pacwmpenma MP-51-13

Moaynb pacwuperns MP-51-13 nmeeT 8 OMCKPETHbIX BXOAOB, 8 AMCKPETHbLIX BbIXOAOB M 1 aHamoroBbIv
BbIXo4, TO ecTb KoHTponnep MUK-52-13 ¢ moagynem pacwwupenns MP-52-13 6ygeT umeTs 4 aHanorosbix Bxoga, 11
ONCKPETHbIX BXOA0B,M 2 aHanoroBbIX Bbixoga v 13 AMKPETHbIX BbIXOAA.

Kaxpgasa rpynna 3 8 AMCKpeTHbIX BXOAOB, 8 ANCKPETHbIX BbIXOAOB W aHAroroBbi BbIXO4 ranbBaHUYeCKU
N30nMpoBaHbl Mexay cobon 1 oT Apyrux Lenemn KoHTponnepa.

Ons NnUTaHWa OUCKPETHbIX BXOAOB (OATYMKOB) M OUCKPETHBIX BbIXOAOB (Harpy3ok) HeobxoauMmbl BHELLHWE
WCTOYHUKM HECTAOUNN3MPOBAHHOIO HAMPSXKEHMUA MOCTOSIHHOIO Toka 24B.

BHeLHMN UCTOYHUK

/ nutannsa =20..28B/80MA
+
—_I— _—_— “o BHELHWI UCTOYHUK
r + nutaxHma =20..28B
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OaTuumk 2 2 10
—- DI5 | ¢ RH2 +DO7 18| com18
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— - DI7 | 4 Ru4 +D09 20 | cOM916
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— - DI8 | ¢ RH5 +DO10 21
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“_/ﬂawmﬂ -DI9 0—-| RH6|—— +DO11 22 | +AO1
7
oE/ - D10 | ¢ ri7 —2 1 4po12 23
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-DI1 [R8 | +DO13 24 *
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|—|| - 1 com -
L= =
\/\/ R Bxopg DI
. g § MUK-52
X |<] : KB3-24-20 wrieiid MP-51-13
[}
[}
| [ /
oo =
| COM

+ I == |
Bbixoq DO

PucyHok 10.4.9 - lNodkntovyeHue cuzHanos modyrsis pacuwupeHus MP-51-13 ¢ nomMowbro KIemMMHO-67104HO20
coeduHumens Kb3-24-20

MpumeyaHus.

1 Mpu nogKNIYEHUN WHAYKTUBHBLIX HArpy3oK (pene, nyckaTenu, KOHTaKTOpbl, CONeHouMabl M T.M.) K
OVCKPETHBIM TPAH3MCTOPHBIM BbIXOA4AM KOHTposfepa, BO u3bexaHue BbixoAa M3 CTPOS BbIXOAHOIO TpaH3MCcTopa 13-3a
OOoNbLIOro ToKa CaMOVHAYKLUUK, napannensHo Harpyske (obmoTke pene) HeobGxoaMMo ycTaHaBnuBaTb GNOKUPYHOLWMIA
anog VD — cMm. cxemy nogkniodeHus. Tun yctaHaesnueaemoro auopa KO209, KO258, 1N4004...1N4007 wnwn
aHanornyHbl, paccuymMTaHHbIN Ha obpaTHoe HanpshkeHne 100B, npsimon Tok 0,5A.

2 lMNonoxeHue nepembliek XP3 Ha moayne paclumMpeHuin Ans HaCcTPOMKM aHanoroBoro Bbixoda NpUBEAEHO B

Tabnuue:
[nanasoH BLIXOAHOro curHana MonoxeHvne nepemblyek Ha Mogyrne 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 ycTaHaBnmBaeTcsl MPorpaMmHo.
4 DI4 MoXeT UCnonb3oBaTbCst Kak CHETHbIA BXOA,.
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VIHAVKaTOP BKIIOYEHNS  [IHAMKETOP BKITOHEHMS
[OVCKPETHOTO BXOAA@  BbIXQOHOIO YCTPOIACTBA

/
H1 H2 H3 H4 H5 H6 H7 H8
BHELLHNIA UCTOHHUK NUTaHNS -/ N D b NN e
=20...28 B /80 mA
M
K1 K2 K3 K4 K5 K6 K7 K8
Oarunk 1 1 Di4 DO6| | DO7 DO8 DO9 | [DO10| | DO11| | DO12| | DO13]
Narank 2 %T
Oarank 7 DI6 -:1
aruik 4 DI7 =
ﬂarqvn( 5 Dig 3
Larumk 6 DI9
[arank 7 1o
Narunk 8 810

[T ) e | e | e ) s ) w—p—" ) w—_p—

VIHAMKaTopHanMHM/ + 6 DO7 DO8 DO9 DO10 DOM DO12 DO13
ANCKPETHOIo CUrHana

Ha Bxqne RH

VHpaukatop Hanuums
HanpsKeHUA MUTaHns
- Ha knemmax 151 16

BHeLUHUIA NCTOMHWK NUTaHWS
CXEM ynpaBneHusi BbIXOOHbLIMU YCTPONCTBAMM
=24 B/160mMA

PucyHok 10.4.10 - lNodknroveHue cuzHanoe modyns pacuwupeHus MP-51-13 ¢ noMowbto KnemMmHo-6104H020
coeduHumens K63-40P-01

MpumeyaHus

1. Ha prcyHKe yCnOBHO NOKa3aHO pacnonoXeHre 1 Ha3HavyeHne NepexnioyatoLLmMX KOHTakTOB BbIXOOHbIX pene
kaHanos DO6-DO13.

2. KoHTaKTbl BbIXOAHbBIX pene yka3daHbl B MONIOXEHUW BbIKIOYEHO, Unu Npu obecToueHHon obmoTke pene.

3. Heucnonbayemble Knemmbl KNeMMHO-6104YHOro COeANHNTENST He MoAaKNoYaTb.

4. MakcumanbHoe noTpebrneHne (0OMOTOK perne) LwecTHaguaTW BKIOYEHHbIX KaHanoB OT BHELLUHEro
WCTOYHUKA NOCTOSIHHOro Toka 24B — 160 MA.

5. HanpskeHue BHeLIHEero MCTouHMKa NuTaHus - HectabunmnsmpoBaHHoe, (20-28) B nocTtosHHOro Toka.

6. Mapa ANCKPETHBIX BbIXOA0B MOXET BbINOMHATL POSb OAHOIO MMMNYNbCHOrO Bbixoga (b — M).

7. B knemHo-6noyHbix coeamHutenax KB3-40C-01 n KB3-40K-01 HoOpmanbHO-3aMKHYTblEe  KOHTAaKTbI
OTCYTCTBYIOT.

10.4.10 NMopgkniovyeHne BHELWWHUX Lenen moaynen pacwmpenus MP-51-15

Mopynb pacwupenns MP-51-15 umeet 16 AnCKpeTHbIX BbIXo4OB W 1 aHanoroBbli BbIXO4, TO €CTb
koHTponnep MMUK-52-15 mogynem pacmperHusa MP-51-15 6yneTt umeTb 4 aHanoroBbIx BxoAa, 3 AUCKPETHBLIX BXoAa, 2
aHanoroBbIX BbixoAa 21 AWCKPETHbLIV BbIXOA.

Kaxxgas rpynna n3 8 OMCKPETHbIX BbIXOOAOB W aHANOroBblA BbIXOL rarlbBaHWYECKM W30MMPOBaHblI MEXOy
cobow 1 OT Apyrvx Lenen KoHTponnepa.

[ns nuTaHnsa AMCKPETHBIX BLIXOAOB (Harpy3ok) TpebyeTcs BHelWHee HecTabunuaMpoBaHHoe HanpsxxeHve 24B
NOCTOSIHHOTO TOKa.
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BHELUHWIA NCTOYHMK
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PucyHok 10.4.10.1 - [NodknroyeHue cueHanos mooyss pacwupeHust MP-51-15 ¢ nomouwibto KreMmHo-
6noyHoeo coeduHumens Kb3-24-20

MpumeyvaHus.

1 Tpu NOAKNIOYEHWN WHAOYKTMBHBIX Harpysok (pene, myckaTenwu, KOHTaKTopbl, cofeHouabl M T.n.) K
AVNCKPETHBIM TPaH3UCTOPHBLIM BbIXOAAM KOHTpoOIsepa, Bo n3bexaHne Bbixoda U3 CTPOS BbIXOAHOIO TPaH3McTopa 13-3a
60nbLUIOro Toka cCaMOUHAYKLUUW, NapannenbHo Harpyske (0bmoTke pene) HeobxoanMOo ycTaHaBnmuBaTb GNOKMPYHOLLMNA
anog VD — cMm. cxemy nogknwodeHusi. Tun yctaHaesnvBaemoro auvopa KO209, KO258, 1N4004...1N4007 wnn
aHanornyHbIA, paccuMTaHHbIN Ha obpaTHoe HanpspkeHne 100B, npsamown Tok 0,5A.

2 MonoxeHne nepembidek XP3 Ha moayne pacluvMpeHuin Ans HacTPOWKM aHanoroBoro BbIXoAa NpuBEAEHO B

Tabnuue:
[nanasoH BbIXOAHOro curHana MonoxeHwe Nepembl4ek Ha MOAyNe pacluMpeHus
0- 5MA [2-4], [7-8]
0 — 20 MA;
4 —20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

3 CmeLLeHMe BbIxogHOro curHana 4-20MA ycTaHaBnmMBaeTcs NporpaMMHo.
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VHOuKaTop BKIKHEHNS
BbIXQHOM yCTpOCTBa

=

HIO  HH  HI2  HI3  HI4  HI5 H16 RH
- - - - - - - - Il E I = . +AO ﬁ,
+24V
ki2 || ki3 || k4 5
o8 | | Do9 | |poto| [Do11| | DO12| | DO13| |DO14| |DO15| [DO16| [DO17| [DO18| [DO19| [DO20| [DO21

N ol <t pel o [0 o —[= o Y OSH <+ | I8]w | OS] |
SRBL SR Bl S Bl Bl B IS S Bl o ol B bk (o o B [l
T T[T |O T |1 T || T e T [ | T I% R ) S |5 B | e o

B3-54P-01
7 89 1011121314151617 181920 21222324 25 2627 282930 313233 34 353637 3839 40 414243 4445 4647 48 495051 52 5354
L e L v L e ey ey
DO6 DO7  DO8 DO9 DO10 DO11 DO12 DO13 DO14 DO15 DO16 DO17 DO18 DO19 DO20 DO21
ViHaukaTop Hanuumns L

HanpsPKeHNs MUTaHNs
Ha kremmax 51 6

BHeLLHNIA NCTOMHVK MUTaHNS
=20...28 B/ 320 MA

PucyHok 10.4.11.2 - [NodknroyeHue cueHanos mooyss pacwupeHust MP-51-15 ¢ nomouwibto kKreMmHo-

6r1o4Ho20 coeduHumensi Kb3-54P-01

MpumeyvaHusn
1. Ha pucyHke yCnoBHO NokasaHo pacrnonioXXeHne 1 Ha3HayeHne NnepeknioyvarLLmMx KOHTAKTOB BbIXOOHbIX pene
kaHanos DO6-DO13.
2. KoHTaKTbl BbIXOAHbIX perne yka3aHbl B MONIOXEHUUN BbIKMOYEHO, UK Npyu 06ecToueHHon obmoTke pene.
3. Hencnonb3yemble kKneMMbl KNeMMHO-G1TOYHOIO COeaAnHMTENST He NOAKMIoYaTb.
4. MakcumanbHoe notpebneHne (0BMOTOK pene) BOCbMUW BKITHOYEHHbIX KaHaroB OT BHELLUHErO WCTOYHMKA
NOCTOsIHHOro Toka 24B — 320 mMA.
5. HanpsikeHne BHELLHEro UCTOYHMKA NUTaHKS - HecTabnnmanpoBaHHoe, (20-28) B nocTosiHHOrO ToKa.

6. Mapa guCKpeTHbIX BbIXOA0B MOXET BbINOMHATL POSb OAHOIO MMMYbLCHOTO Bbixoaa (b —M).

7. B knemHo-6no4yHbix coeauHutensax KB3-54C-01 un

OTCYTCTBYIOT.

KB3-54K-01 HOpMarnbHO-3aMKHYTblE KOHTaKTbI

10.5 MNopknioyeHne BHelWHUX Lenen K koHTponnepy MUK-52 ¢ nomoubio pasbemos DB37 n DB25 Ha

3agHen naHenw.
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10.5.1 Mpun noaxkntoYeHNn YHUMPULMPOBAHHBIX TOKOBbIX CWUrHamoB K

pasbemy DB37 Heobxogumo B

cooTtBeTCcTBUM ¢ Tabnmuen 10.5.1 YCTaHOBUTb MapannesfnibHo BXo4y Ha COOTBETCTBYKLWlEee KOHTakTbl HOpMuUpywLwimne

pEe3nCTOopbI.

Tabnuua 10.5.1 MNMoaknioyeHne ToKoBbIX curHanos k DB37.

KoHTakTbl 1-n 2-1n 3-n 4-n 5-n 6-1 7-n 8-
pasbema DB37 BXO[, BXO[ BXO[, BXO[, BXO[, BXO[, BXO[, BX0O[
¢ > +Al1 +Al2 +AI3 +Al4 +Al5 +Al6 +Al7 +AI8
| RHOpM RHopM.=1OO Owm10,5% 100ppm ans IBX=0(4)..20 MA
BX .
Rt+opm.=400 Om+0,5% 100ppm ans Iex=0..5 mA
° © > A1 | -a2 | A3 | A4 | A5 | -Aale | A7 | -AI8
10.5.2 lNogkntoyeHne curHana HanpshkeHnem UBX =0...10B.
Tabnuua 10.5.2 MogkntoyeHne curHana ¢ HanpsikeHnem UBX =0..10B k DB37.
KoHTakTbl 1-n 2-1n 3-n 4-n 5-n 6-1 7- 8-
pasbema DB37 BXOA4, BXO[ BXO[4 BXOA4 BXO[, BXOA4, BXO[, BXOA4
¢ > + Al1 + Al2 +AlI3 +Al4 +Al5 +Al6 +Al7 +Al8
Ri1

Usx R

R ;=80 kOm0,5% 100ppm

R2=20 xOm+0,5% 100ppm

-A1 | -A2 | A3 | A4 | A5 | -ae | -AI7 | A8

10.5.3 TlogkntoyeHne [OUCKPETHbIX BXOAHBIX W BbIXOAHbBIX CUrHamnoB cmoTpu pasgen 10.3 B yvactm

noakntoyeHus KB63-349-01.

10.5.4 Mpu nogkntoyeHnn nHtTepderica napannenbHo TxA+ 1 TxB- MOXHO NoakntounTb TepMmmHaTop 120 Om-
5% B COOTBETCTBMM C pekoMeHaaunsimu pasgenos 10.3.5un 5.2.
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11 MoparoToBkKa k paboTe. Mopagok padoTbl
11.1 OOwme ykazaHusA

KoHtponnep MMWK-52 noctaeBnseTca notpebutento B COOTBETCTBMM C [OKYMEHTaumen 3akasa,
paspabaTbiBaemMoW 3aka3yuMkoM, MO3TOMY Meped BBOAOM B 3KChnyaTauuto HeobxooMMO MpoBEpUTb  €ro
KOMMIIEKTHOCTb.

Mpu onucaHum nopsigka BKMOYEHWUs MpeanonaraeTcs, Y4To BCe OMOKM YCTaHOBMEHbl M 3akpenneHbl Ha
COOTBETCTBYIOLUMX CTEHAAX (LWUTax, NaHensax, wkadax unu nynesTtax), a Takke BbIMOJHEH 3IEKTPUYECKUIA MOHTaX BCEX
BHELLHWX COeANHEHMI B COOTBETCTBUM C MMEIOLLMMCSI MPOEKTOM M AaHHBIM PYKOBOACTBOM MO 3KCMyaTaumm.

Mepen BknioveHnem cnepyet ybeauTbcs, 4TO KOHTponnep MWK-52; ero mogudukaums n ocTanbHble
napameTpbl COOTBETCTBYIOT MPOEKTY.

Cnepyet Takke ybeaouTbCcs, YTO YCTaHOBKa AManas3oHa BXOAHbIX aHAnoroBbiX CUrHamnoB KNeMMHO-0MOYHbIX
coegunHutenen Kb3-34-01 nnn Kb63-34P-01 cooTBeTCTBYET NPOEKTY aBTOMaTMU3aLmMu.

MNoaroToBkKa K paGoTe 3aKmno4YaeTcsi B BbLINOMIHEHMM CreaylowWwmX npoueayp:

- MepBoe BKIOYEHME KOHTpONnepa.

- MporpammupoBaHue KoHTponepa.

- KanubpoBka, KOHTPOIb 1 TECTUPOBaHWE BXOAOB-BbIXOAOB.
- BkrtoyeHmne KoHTpornepa B yrnpassioLwyto ceTb.

HekoTopble npouenypbl (MepBoe BKMOYeHME, kanubpoBKa, KOHTPOMb M TECTUPOBAHWE BXOL4OB-BbIXOOOB)
MOXHO BbIMOMHWUTL MPU MOMOLLM NULEBOW NaHenu KoHTpornnepa. [opsgok BbIMOMHEHMS 3TUX Npoueayp onucaH B
HacCTOALLEM [IOKYMEHTE.

11.2 lMepBoe BKNoYeHUe KOHTponnepa
11.2.1 lMogknounTb NMTalOLLEE HanpsXKeHne K pa3dbemy, PacrnonoXeHHOMY Ha 3adHeNn naHernu.

11.2.2 3anporpammupoBatb kKoHTponnep. lNpouenypa nporpammnpoBaHns npusedeHa B pasgene 7.2. Ecnn
Ha nuueBon MaHenu He cBeTuTca uMHAmkaTop [P (pexum nporpammupoBaHus, - CM. puc. 7.1), TO HaxaTb BMecCTe
knasuim [U] Merio + [NekH ] v BBecTV naponb. [omkeH 3acBeTUTLCA MHAMkaTop [P, 4To o3HauaeT nepexon B
pexuMm nporpaMMupoBaHusa. Ecnv Ha nuueBon naHenu yxe cBeTUTca uHAukatop [P «nporpammupoBaHue», TO
AaHHYI0 onepauuio He BbIMOMNHATb.

11.2.3 Haxatb knasuiy [NekH 1], - Homepa ypoBHelt nporpaMmmuposaHus Ha aucnnee «Ne» KAHAT formkHbl
yBenuumBaTthest oT 1 Ao 8 6ea mponyckoB. HaxaTb knmasuwy [NekH ] HOMepa ypoBHell MporpamMMUpOBaHUS Ha
ancnnee «Ne» KAHAI gomkHbl ymeHbLuaTbes oT 8 o 1 6e3 NponycKoB.

11.3 MMporpammMmupoBaHue KOHTponepa

11.3.1 Tlopsagok nporpaMMupoBaHusa. Ha nvueBoW naHenu yCTaHOBUTb PEXMM «MPOrpaMMupoBaHMEY.
Mpoueaypbl NPOrpaMMUpPOBaHUS BbINOMHWUTE B CReAyoLLEen Nocne4oBaTeNbHOCTU:

* HacTpouTb HeobxoAMMoe KONMMYecTBO (PYHKLMOHAmMbHbIX GNOKOB, KOMMYECTBO KOHTYPOB perynmpoBaHus,
NporpaMMHbIX 3a4aTYMKOB U KONUMYECTBO NOMb30BATENbCKUX NaHenew nHavkauum n ynpaeneHus (npoueaypa ypoBHS
Ok

* YCTaHOBUTb NapaMeTpbl PYHKUMOHaNbHbIX 6MOKOB (Npoueaypbl ypoBHew 2, 3, 4);

* YyCTaHOBUTL (MpU HEOBXOAMMOCTH) CUCTEMHbIE NapamMeTpbl (Mpoueaypa ypoBHS 6);

* 3anucatb (NpM  HeobxoAMMOCTWM) nMporpammy MoNb3oBaTens, HACTPOMKM U napaMeTpbl B
9HEeproHe3aBUCUMYIO NaMsTb KOHTponnepa (npoueaypa ypoBHS 8).

11.3.2 Ha nvueBow naHenun yCcTaHOBUTb PEXMM «MporpamMMupoBaHuey». BeinonHuTb cnegyolime onepaumu
(cm. n. 7.2):

* MPOM3BECTN OYMUCTKY NPOrpaMMbl NONb30BaTENS;

* YCTaHOBUTb KO/, KOMMMEKTHOCTU, paBHbIA HOMEPY MOoAMMKALIMN KOHTPONNEpa;

* MPOBEPUTL COCTaB BUBNMOTEKM anropuTMOB N yOeanTbcs, YTO Homep BMBNMOTEKM COOTBETCTBYET MOLENU
KOHTponnepa, a HoMep BEPCUM COOTBETCTBYET YKa3aHHOW B AOKYMEHTAaLMN Ha KOHTponnep.

11.3.3 YcraHoBuTb npouenypy «HacTtpovika konuuyectBa 6GnokoB» - ypoBeHb 1. BBectn Heobxoaummoe
KONUYEeCTBO  DYHKUMOHANMbHbLIX BrOKOB, KONMWYECTBO KOHTYPOB PEryriMpoBaHusl, MPOrpamMMHbIX 3a4aTuyuMKoB WU
KONMYeCcTBa Nonb30BaTeNbCKUX NaHenen MHANKaLMN 1 ynpaBneHus.

Mocne BBOAa BhbILENEPEYUCTIEHHON WHGOPMaUUM B KOHTponnepe opMUpYeTCs WCMOMHUTENbHbIN
nporpaMMHbIn MoZyb NPOrpaMMbl NOMb30BaTENS BBEAEHHON C NepeaHe naHenu.
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11.3.4 YcTtaHoBuTb npoueaypy «MNporpaMmmmpoBaHue pyHKUMOHAMNbHbLIX GITIOKOBY - YPOBEHD 2.

Ha gaHHOM ypoBHe mporpammupyeTtcs HoMep yHKUMOHanbHoro 6rnoka B mporpamme nonb3oBaTtens, Tvn
6noka (cornacHo 6ubnuoteke yHKUMOHaNbHLIX 6n0OKOB), 6a30BbLIV agpec napaMeTpoB U MoaudmkaTop KonmyecTsa
BXOZOB U/Mnn napameTpos.

Mo ovepean, HaunHasa ¢ nepeoro 6roka, BBECTU BCe Tpebyemble OyHKUMOHaNbHbIE Br1okM (CM. n. 7.2).

Ecnn kakon-nnbo 6nok nmeetr moamdukaTop Takxke BBECTU WM 3TOT napameTtp. Ecnu kakve-nnbo 6Gnoku
TpebyeTcsa nponycTuTb, B HUX BBECTM 6ok ¢ kogom 00.

11.3.5 YcTtaHOBWTb Npoueaypy «MNporpamMUpOBaHWE CBsi3en» (KOHuUrypaumsa) — ypoBeHb 3. [na Bcex
BXOOOB BCex OIOKOB, KOTOpble AOMKHbl OblTb CBA3aHbl C BXxo4amu APYrnxX OGNOKOB UMM HAa KOTOPbIX [AOIMKHbI
3a4aBaTtbCs KO3 PULUNEHTBI, yCTaHOBUTL Tpebyemyto KoHdUrypauumto (cMm. n. 7.2).

Homepa BxogoB U BbIxo4oB OMOKOB yCTaHaBMNMBAKOTCA MHOUBMAYaANbHO ANSA Kaxagoro 6rnoka ¢ KOHTponem
KonunyecTsa BXOAOB (M BbIXOAOB) COOTBETCTBYIOLLErO TMNa.

B npouecce yctaHOBKM KOHGUrypaumm npu HE06Xoa4UMOCTU BBECTU TaKKE UHBEPCUIO (TONbKO A1 CBA3AHHbIX
BxoaoB). [py nporpamMmmupoBaHUKM CBSA3el, Mocrne BBOAA 3HA4YeHMs HoMmepa Bbixofa Ha aucnnee BUXIMO, nHaxaTtune
knasuwu [3aBA.] ycTaHaBNMBaET UHBEPCUIO AaHHON CBA3W, YTO OTOOpaXaeTCcsd CUMBOIIOM «-».

11.3.6 YcTaHOoBUTbL Npouenypy «HacTpolka napameTpoB» - ypoBeHb 4. Ha JaHHOM ypoOBHE Npou3BOAUTCA
HacTpovika napameTpoB (PyHKUMOHaNbHbIX 6nokoB. [ins Bcex napameTpoB Bcex GrOKOB YCTAaHOBUTb HEOOXOAMMbBIE U
COOTBETCTBYIOLLUME 3HAYEHNS (CM. n. 7.2).

Ha gucnnee BUXI[O ycTaHOBWTH 3HadeHWe paspelleHus M3MEeHeHMs napamMeTpoB. YCTaHOBKa OaHHOro
3HaYeHus1 paspeluaeT unu 3anpeLlaeT NPOUM3BOAWUTbL WU3MEHEHWe TOro MnM MHoro napameTpa B pexume PABOTA.
CocTosiHue aaHHoro 3HaveHus: 000 — 3anpeLLeHo N3MeHsATb AaHHbI napameTp B pexume PABOTA, 001 — paspeLueHo
M3MEHSITb AaHHbIA napameTp B pexxume PABOTA.

11.3.7 TepeBecTn KOHTpPONNEp B pexum «pabota» u ybeamTbcs, YTO HET ownboK 1 OTKa3oB. YCTaHOBUTb
npoueaypy «CMCTEeMHble napameTpbl» - ypoBeHb 6 (cm. n. 7.2). OnpegenuTb pecypc cMcTeMbl — CBOBOAHYIO NamMsaTb
nporpaMm ¥ AaHHblX. [ns BO3MOXHOCTW MOCMeaylLero pacluMpeHnss anropuTMUYECKON CTPYKTYpbl KOHTponnepa
XenaTternbHO, YTOObI CyLLeCcTBOBan onpeaerneHHbi peseps. Ecnu nMMuT namsaT ucyepnaH, He06XoAMMO YMEHbLUNTL
ob6bem pelaemon 3agauu.

11.3.8. OumcTKa nporpamMmbl Nonb3oBaTens. YCTaHOBUTL npouedypy «HacTpovika konmyecTsa 6nokoBy -
yposeHb 1. lNpu BBOAE 3HayeHus «0000» B Bcex AMcnnesax NPoOM3BOAUTCH OYMCTKa MpOrpammel
nonb3oBaTens.

BrumaHue! laHHy0 onepauuto He06xoAMMO BbINOMHUTL Neped, BBOAOM HOBOW NporpamMmbl.
11.4 KanubpoBka, KOHTPOJb U TECTUPOBaHNE BXOAOB-BbIXOA0B KOHTponnepa
11.4.1 Kanub6poBkKka aHanoroBbIX BXOA40B

Kann6poBky aHanoroBbix BxoAoB npoBoautb B pexume NMPOTPAMMUPOBAHUE Ha ypoBHe 5 (npouenypbl
05, 06, 07).

B cootBetctBMM ¢ meTogmkon n. 7.2.1.5 BeINONMHWTL aBTOMaTuMyeckyto (mpoueaypbl 05) wnm pydHyro
(npouenypebl 06, 07) kannbpoBKM BCEX aHaNOroBbIX BXOAOB.

BHauane BbINOMHATL KanMOPOBKY Hayana LiKanbl U3MepeHusi, Ar1s Yero Ha Kanvbpyembli aHanoroBbii BXOA
KOHTponnepa nogatb CUrHan, COoTBETCTBYIOLLMI Hayany Likanbl AnanasoHa (Beibupaetcs ¢ Tabnuubl 11.1).

3aTeM BbIMNONHWUTL KanNMOPOBKY KOHLA LUKanbl U3MEPEHWs, ANs Yero Ha kanubpyemblii aHanoroBbl BXOL
KOHTpOnnepa OT 3TanoHa UCTOYHWKA UNW JaTyvka nodaTb KOHTPONUPYEMbIA CUrHam, paBHbIA BEPXHEMY 3HAYEeHUI0
AnanasoHa (BbibupaeTtcs ¢ Tabnuubl 11.1 ANa KOHKPETHOro TUNa Aatyuka).

CoxpaHuTb 3Ha4YeHUs KanMOPOBOYHbIX KOHCTAHT B 3HEPrOHE3aBMCMMOW NamsiTi (cM. pasgen 11.6).

TecTupoBaHue aHanoroBbIx BXoA40B NpoBoauTtb B pexvme NMPOMPAMMUPOBAHWE Ha ypoBHe 5 (mpoueaypa

01).
Tabnvua 11.1 - Tvnbl 4ATYUKOB U peKOMeHayeMble npeaenb! KanubpoBkn
MNpeaenbHble 3HaYeHUs
Kon Bxoga Tun IpaaMpoBoYHas “:Pﬁﬂsﬂb:nlzl:le BXOAHOro cUrHana npu
XapakTepucTMKa auumpy KanubpoBke npubopa
NapameTp AaTymka u HCX 3HaYeHusi Npu
2 nTYPE KanubpoBke npubopa
Groka AIN Hauan. KoHeuHoe
3HavyeHue 3HayeHue
0-5 MA o 0 MA 5MA
0000 0-20 MA NuHeiinas mnm%o (.:.T-e:fci)a’geﬁHblx 0 mA 20 A
4-20 mA TeXHMl-l)éCKMX eanHuLax 4 mA 20 mA
0-10B AMHAL 0B 10B
0-5 mA KBagpatnyHas 0 MA 5MA
0-20 MA (Bxoa kanmbpyeTcs kak 0,0...100,0 % 0 MA 20 A
0001 4-20 MA NVHEVHbIW, 3aTem VN B YCTAHOBMEHHbIX 4 mA 20 MA
0-10B ycTaHaBnvBaeTcst TeXHUYECKUX eanHuLax 0B 10B
KBagpaTuyHasl Wkana)
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11.4.2 Kanu6poBka aHanoroBoro Bbixoaa

KanubpoBky aHanorosbix Bbixogos nposoanTtb B pexume NMPOMPAMMUPOBAHWE Ha ypoBsHe 5 (npoueanypsbl
08, 09).

[ns npoBegeHns KanMBPOBKM K aHarnoroBomy BbIXody criedyeT MNOAKMIYUTb MunnavamnepmeTp unm
BOMbTMETP.

B pexume MPOrPAMMUWPOBAHUE naxumas knasuium [Nekd T unn [NekH 4] BbiBpaTh yposeHb 5, HaxaTb
knasmwy Beog [¢'] Bsia, Bbibpath npoueaypy 08 (pyyHas kanubpoBka Havana LiKamnbl aHanoroBoro Bbixoda)
knasmwamun [A] 3Hau unu [V] 3Hau, HaxaTtb knasuwy Bsog [¢] Bsia, BbiGpath npoueaypy 08.01 (pyyHas
KanMbpoBKka Hayana LKarnbl NepBOro aHanoroBoro Bbixoga) knasuwamu [A] 3Hay unu [V] 3Hauy, HaxaTtb KnaBuy
Beog [¢] Bsia. B okve SAOAHMUE vHavumpyeTcs 3HadeHvne koadduumeHTa cmelleHne, %, Habnoaas BbIXOOHON
aHanoroBbIN CUrHamn Mo BHELUHEMY u3mepuTenbHomy npubopy, knasuwamun [A] 3Hay unu [V] 3Hau yctaHosute
HyrieBoe 3HaueHue aHanoroBoro BbixoAa, HaxaTb knaeuwy Beog [¢'] Bsig, knasuwamu [A] 3Hau vnu [V] 3Hau
ycTaHoBuTE B okHe BbIXO[ 3HaueHune 000 vnm 001, Haxats knaswwwy Beoj [¢] Beig. BHeLuHWit BUA MHOAMKATOPOB B

pexume kannbpoBkn Hyns n3obpaxeH Ha pucyHke 11.4.2.1.
Kanubposka Hyna

WKankel aHanorosoro sbLIXoaa Homep BbIXOAa

Homep ypoBHA

MIKPOA nporpamMMupoBaHs
MAPAMETP
1 r
_rr L
3HaueHus:
3HadeHwe MacwTabHoro SABLAHHA — _B"f"u — 000 - He coxpaHaTb kanubposky
koeddnumenTa ——6’ o ‘,' l Iy 0 001 - coxpaHUTb KanMbpoBKY
. — =" =" =l @nr

Puc 11.4.2.1 BHelWHWI BUA MHONKATOPOB MpU KannbpoBKe Hyrsi aHanoroBoro Bbixoaa

B pexume MPOTPAMMUPOBAHWE Haxumas knasuwim [NekH 71 vnu [NekH 4] BbIGpaTh ypoBeHb 5, HaxaTb
knaeuwy BBog [¢!] Bsia, BbiGpath npouedypy 09 (pyyHas kanuMbpoBKa KOHLA LWKamnbl aHanoroBoro BbiXoaa)
knasuwamun [A] 3Hau unu [V] 3Hau, HaxaTtb knasuwy eeog [¢)] Bsia, BuiGpate npoueaypy 09.01 (pyyHas
KanmbpoBka KOHUa LuKanbl NepBOro aHanoroBoro Bbixofa) knasuwamv [A] 3Hay vnu [V] 3Hauy, HaxaTb knasuly
Beog [¢'] Bsia. B okve SAOAHUE vHonumpyeTcsa 3HaveHne maclutabHoro koadduumeHTa, e, Habnogas BbIXOOQHOMN
aHamnoroBbI CUrHamn Mo BHELWHEMY M3MepuTernsHomy npubopy, knasvwamu [A] 3Hay wunu [V] 3Hau ycrtaHoBute
KOHEYHOe 3HayeHue aHarnoroBoro Bbixoda, HakaTb knaeuwy Beog [¢'] Bsig, knaeuwamu [A] 3Hay unu [V] 3Hau
ycTaHoBUTe B okHe BbIXO[ 3HaueHune 000 vnu 001, HaxaTb knasuwy Beog [¢/] BBig. BHeluHuWii BUO MHAMKATOPOB B
pexume kannbpoBku Hyns n3obpaxeH Ha pucyHke 11.4.2.2.

Puc 11.4.2.2 BHelWHWIA BUO MHAMKATOPOB NPU KannMbpoBKe KOHEYHOro 3HaUYeHMs aHanoroBoro Bbixoda

B cooTtBeTCcTBUM C MeTOAUKON N. 7.2.1.5 BLINONHUTE KanuMbpoBKy BCEX aHANOroBbIX BbIXOA0B.

YCcTaHOBMTb Ha aHaNoroBoM BbIXOAE KOHTponnepa (No munnuamnepmeTpy) 3HaveHne pasHoe 0% - 0 MA ans
ananasoHa 0-5 unum 0-20 MA 1 3HaveHue 4 MA ans auanasoHa 4-20 MA.

YCTaHOBUTb Ha BbIXOAE KOHTpomnnepa (no munnuamnepMeTpy) 3HadeHue pasHoe 100% - curHan 5 MA anga
ananasoHa 0-5 MA 1 20 MA ans gmnanasoHa 0-20; 4-20 MA.

CoxpaHuTb 3Ha4YeHWs KanMbpPOBOYHbIX KOHCTAHT B 3HEProHe3aBMCUMON NaMsATU.

11.4.3 TecTupoBaHMe AUCKPETHbLIX BXOAOB

TecTupoBaHue ANCKPETHbIX BXOAOB npoBoanTb B pexume NPOTPAMMNPOBAHWE Ha yposHe 5 (npouenypa
03).
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Ha guckpeTHOM Bxoge KOHTporniepa OT MMuTaTopa (3agatyvka) cUrHanoB nofaBaTb CUrHanbl, paBHblie 0B
(nornyeckuin 0), u 24 B (normnyeckas 1).

B cootBeTCcTBMM C MeTOAMKON M. 7.2.1.5 BbINOMHUTL KOHTPOSb BCEX OUCKPETHBIX BXOL4OB.

MopaBas Ha kaxabl AUCKPETHLIM BXOA KOHTpornepa curHan cHavana 0B, a 3atem 24B y6egutbces, 4To 3TMM
CurHanam cooTBETCTBYIOT 3HadeHns 0 n 1.

11.4.4 TecTUpoBaHMe aHANOroBbIX BbIXOAOB

TecTupoBaHue aHamnoroBbiX BbIXO4oOB npoBoautb B pexume [NMPOTPAMMWPOBAHUME Ha ypoBHe 5
(npouepypa 02).

AHanoroBble BbIXOAbl TECTUPYKOTCSA NPU TEX XKE UCXOAHbIX YCNOBUSAX, YTO M YCNOBMUSA KanMbpoBKU aHanoroBbIX
BbIXO40B.

B otnuune ot kanmbpoBKKM, TECT aHarNoroBbIX BbIXOAOB MO3BONSET NPOBepuUTb PaboToCcnocoBGHOCTL kaHana
aHanoroBoro BbIXoAa.

TecTupoBaHMe NPOBOAMTCH B COOTBETCTBUMN C METOOMKOWN, N3NOXEHHOW B . 7.2.1.5.

11.4.5 TecTMpoBaHue ANCKPETHLIX BbIXOAOB

TecTupoBaHue [UCKPETHbIX BbixodoB nposoanTs B pexume [NMPOTPAMMUPOBAHUWE Ha yposHe 5
(npouenypa 04).

TecTnpoBaHue NpoBOANTCS B COOTBETCTBUM C METOLAMKOW, M3NOXEHHOW B N. 7.2.1.5.

YctaHoBuTb no aucnnero 3ABOAHHA Ha kaxgom Bbixoge 3HauveHune koaddumumeHTa cHavana 0000, 3atem
0001. PaboTy AMCKpPEeTHbIX BbLIXOLOB KOHTPOMMPOBATb MO COCTOSIHUIO [AMCKPETHBLIX Harpy3oK, MOAKMIOYEHHBbIX K
KOHTponnepy.

11.5 BknioyeHue KOHTpornnepa B NoKanbHYIO yrnpaBnsilolWyo ceTb

B nHdopmaumoHHyto ceTb koHTponnep MUK-52 cneayet BknoyaTth nocne nposepky paboTel KOHTponnepa Ha
06bekTe B aBTOHOMHOM peXnme.

®usmyeckas opraHusaumsa ceTu npeactasneHa B pasgene 5.2. Jlornyeckas opraHusaums ceTy npeactaBneHa
B pasgene 5.3.

Ons BkntoveHusa B ceTb nepentn B pexum NMNPOTPAMMUPOBAHUWE 1 yctaHOBWTBL npouenypy «CUCTEMHblEe
napameTpbl» CM. ypoBeHb 6, npoueaypa 02. B cooTBETCTBUM C MPOEKTOM aBTOMaTM3aLMn YCTaHOBUTL CETEBOW afpec
KoHTponnepa. Heobxogumo cneauTb, 4TOObI y KaXOoro KOHTpOSfiepa, BKMYEHHOrO B AaHHY CeTb, Obin CBOW
HEeNoBTOPSIIOLMNIACA B APYIMX KOHTpONfepax ceTeBow aapec. Takke B AaHHOW npoueaype HeobxoauMo yCTaHOBUTb
CKOPOCTb CeTeBOro obmeHa u TanM-ayT kagpa 3anpoca.

11.6 CoxpaHeHue nporpamMmMbl NONIb30BaTENA U HACTPOEK B IHEProHe3aBMCUMOM NamMsATH

B npouenype coxpaHeHusi nporpamMmmbl NONb30BaTENS M HACTPOEK B SHEProHE3aBUCHMMOW NaMaTh (B pexume
NporpaMMMpoOBaHUs, YpoBEHb 8) NPOUCXOANUT COXpaHEHUE:

* YCTa@HOBMNEHHOINO KONMMYecTBa (PYHKUMOHANbHbIX OMNOKOB, KOMWYECTBA KOHTYPOB PerynupoBaHusi
(perynsitopoB), KonM4ecTBa NporpamMmMHbIX 3a4aT4MKOB, @ TakKe KONMMYecTBa Nofb30BaTeNbCKUX NaHenemn nHankaumm
1 ynpasneHus,

* YCTAHOBIIEHHBIX TUMOB (PYHKUMOHAmNbHBLIX BITOKOB,

* 3anporpaMMMNpPOBaHHbIX CBA3EN BXOO40B-BbIXOAOB (PYHKLMOHANbHBLIX GITOKOB,

* YCTAHOBIIEHHbIX NApaMeTPOB PYHKLMOHAMNbHbIX OMOKOB.

Mocne 3anucyn WHOPMaLUM B 3SHEProHe3aBWCHMYKO NaMsiTe (Ha ypoBHe 8) WM3MEHSiITbCA MOryT nullb
cnegyoLme napameTpbl KOHTponnepa:

e onepaTvBHble nNapameTpbl, WU3MEHEHWEe KOTOpbIX MPedyCMOTPEHO C MNOMOLLbIO NULEBON NaHenu
KOHTponnepa - pexvMbl paboTbl PEryNATOPOB, PEXUMbI paboThl MPOrpamMMHbIX 3a4aTYUKOB, 3HAYEHME 3a4aHHOW TOYKM
perynstopa, 3Ha4eHue aHanoroBoro BbIXO4HOIo BO3AEeNCTBUSA perynsatopa B py4HOM pexunmve;

* NnapameTpbl PYHKLMOHAbHbLIX GITOKOB, U3MEHEHNE KOTOPLIX paspeLLeHo Ha YPOoBHE 4;

* W3MeHeHWe napameTpoB yHKUMOHAmNbHLIX O6nokoB no cetn (B pexume PABOTA n B pexume
NMPOrPAMMNPOBAHUE).

OcrtanbHble  napameTpbl  (CUCTEMHble,  (DYHKUMOHAsbHble  GIOKM,  KOHGUrypauusi, napameTpbl
(PYHKUMOHAMNbHBLIX BITIOKOB, M3MEHEHME KOTOPbIX HE Pa3peLLEHO Ha YPOBHE 4) - U3MEHSATb Helb3sl.

MosToMy 3anuchk MHGOPMAaLMM B B 3HEProHe3aBUCUMYH MamMsATb (Ha ypoBHe 8) creayeT npoBoauTb NiLLb
nocre TLATEeNbLHON OTNAaAKN CUCTEMbI YIIPaBNEHNUS.

11.7 Nopsipok pa6oThbl

11.7.1 Mepepn ycTaHoBKoW Ha 06beKT koHTponnepbl MUK-52 pekomeHnayeTcs npoBepuTe B nabopatopuu.

Mepen npoBepkon ybeautbes, YTO Mogenb, Moaudukauus M gpyrve napameTpbl Oroka KoHTponnepa
COOTBETCTBYIOT creLundukauum 3akasa.

11.7.2 MogknounTb KOHTpPONMep K ceTu anektponutaHus. [lepertn B pexum «nporpaMMmpoBaHue» Wt
BbINOSHUTbL BCE TECTbI COrnacHo Tabn.7.5 pasgen 7.2.

[ns TecTMpoBaHWs aHanoroBblX U AWUCKPETHBLIX BbIXOAOB K KOHTPONNEpPY NOAKMOYUTE MMUTATOPbl Harpysku
(pesncTophbl) U 3anMTaTh 3TW Harpy3Kku COrnacHoO CXeme BHELLUHUX coeguHeHni (cm. pasgen 10).
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Ecnu curHanbl Ha aHanoroBoM BbIXOAE W3MEPSAKTCA C NMOMOLLbBI0 LMEPOBOro BONMbLTMETPA, PEKOMEHOYeTCS
napannenbHO N3MepuTENbHbIM LiensM BONbTMETpa yCTaHOBUTbL eMKoCTb nopsgka 0,2-1,0 Mkd.

11.7.3 O6HynuTb KOHTponnep, ycraHosutb B pexvme NPOMPAMMUNPOBAHUME B cucteMHbIx napameTpax
(ypoBeHb 6) Tpebyemblvi Ko (MoAenb) Moaynsi paclumpeHus. BBectn cornacHo npoekty aBToMmaTtusauum Tpebyembie
YHKUMOHanNbHbIe 6nokn. B aTux dyHKUMOHaNbHbIX 6nokax yCcTaHOBUTL MoAUGUKATOp, paBHbI TpebyemMomy uucny
BXOA0B. 3anporpammupoBaTh CBs3n 6r1okoB. HacTponTs napameTpbl 6110KoB.

Mepentn B pexmm PABOTA, nocne 4ero npoBepuTb (YHKLUMOHMPOBAHUE KaXOoOro aHarioroBoro Mu
AVCKPETHOro BXxoAa KoHTponnepa. [ns aToro oT UCTOYHUKA aHanoroBbIX U AUCKPETHBIX CUTHANOB nogaBaTh CUrHasbl
noo4yepeaHO Ha BCE UMEIOLLMECH aHaNOoroBble N AUCKPETHbIE BXOAbI KOHTpOIepa.

11.7.4 B nabopaTopHbIX YCMOBMKSAX, MOJMb3YSICb WCTOYHWKAMW CUTHana v M3MepUTENbHbIMU Npubopamu,
uenecoobpasHo NpPoBecTV kannbpoBKy aHanoroBbiXx BXOAOB W BbIXOAOB. [N 3Toro 4tobbl NapamMmeTpbl KanubpoBKu
COXpPaHUNNCb, HEOHBXOAMMO BbINOMHUTL NPOLEAYPY COXPaHEHUS NapamMeTpPoB B 3HEProOHE3aBNCUMON NamATK.

11.7.5 OcrtanbHble npoueaypbl No NPOrpaMMUPOBaHNI0 MOXHO NPOBOANUTL NMBO B NabopaTopHbIX YCIOBMAX
(cobntogass npu 3atom TpeboBaHua n.11.7.4), nnbo HenocpeAcTBeHHO Ha o0bObekTe. [leped BbINONHEHVWEM
nporpaMmmMupoBaHus yoeautbcs, 4to B pexume PABOTA OTCyTCTBYIOT OWMOKM M OTKasbl. AHaANOrM4Hyr NpPOBEPKY
cAaenaTtb Mocrne OKOHYaHWs NMporpaMmMmnpoBaHus.

11.7.6 Tlocne yctaHoBKM OGNOKOB Ha OOBLEKT NPOBEpUTb UX (DYHKUMOHUPOBAHWE, - CHayana B PY4YHOM
pexume, 3aTeM B aBToMaTuyeckom. [1poBepuTb Takke BCe npoLeaypbl onepaTtuBHOro ynpaeneHus. lNpegsaputensHo
KoHTponnep nepesectu B pexxum PABOTA.

11.7.7 lMocne Toro, kak cMcTema ynpasrieHns NOMHOCTLIO OTNaXeHa 1 B Hee He npeanonaraeTcs BHOCUTb
W3MEHeHUs, 3anucaTb 3anporpammMmmpoBaHHy0 MHAOPMaLIMIO B SHEPrOHE3aBNCHMYIO NaMATb.
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12 TexHun4eckoe obcnyxuBaHue

12.1. MNpu npaBunbHoW akcnnyaTaummu koHTponnep MUK-52 He TpebyeT noBceHEBHOIO OBCNYXUBaHWS.

12.2. MNMepuoanyHOCTb NPOMUNAKTUHECKUX OCMOTPOB N PeMOHTOB KoHTponnepa MUK-52 yctaHaenvsaeTcs B
3aBMCUMOCTM OT NPON3BOACTBEHHBIX YCIIOBUIA, HO HE pexe ABYX pa3 B rog.

12.3. Mpu gnuTtenbHbIX NepepbiBax B paboTe pekomeHayeTcst oTkMoyatb KoHTponnep MUK-52 ot cetn
3NEKTPONUTaHNS.

12.4. Bo Bpems npoduNakTM4ecknx OCMOTPOB: MPOBEPSTb U YUCTUTb KabemnbHble 4YacTu CoeaVMHEHWUN
(BckpbiTve koHTponnepa MWK-52 He ponyckaetcs);, KNeMMHO-6MOYHbIE COeAMHWUTENW, MNPOBEPSTb MPOYHOCTL
KpenneHns 6noka, MOHTaXHbIX XryTOB; NMPOBEPSTb COCTOSAHME 3a3eMNSIOLLNX NPOBOAHMKOB B MeCTaxX COeAUHEHWN.

12.5. Ouuctka npubopa: He ucnonb3ynte pactsopuTteny n nogobHble BellecTsa. [ns O4NCTKM YyCTPONCTBA
nonb3ynTecb CIMPTOM.

13 TpaHcnopTupoBaHue U XpaHeHune

13.1. TpaHcnoptupoBaHue koHTponnepa MWK-52 ponyckaeTcsa TONMbKO B yNakoBke MNpeanpuaTus-
N3roTOBUTENS U MOXET NPOM3BOAUTLCA NoObIM BUOOM TpaHcnopTa.

13.2. MNpu nony4eHunn koHTponnepa MUK-52 ybeautbcst B NONHOM COXpaHHOCTM Tapbl.

13.3. Tocne TpaHcnopTupoBaHua koHTponnepa MWK-52 Heobxogmmo BblgepxaTb B MOMELLEHUM C
HOpMarnbHbIMW YCIOBUSIMU HE MEHee 6-TW YacoB, TOMbLKO MOCNE 3TOro NPOM3BECTU PACMaKOBKY.

13.4. MNpepenbHbI CPOK XpaHEHWS - OOWH rOA.

13.5. Kontponnepbl MUK-52 fomKHBI XpaHUTLCS B CyXOM OTannvMBaeMoM Y BEHTUNMPYEMOM NOMELLEHUN MpK
TemnepaTtype okpyxatouwero Bosgyxa oT -40°C po +70°C u oTHocuTenbHon BriaxHoctn ot 30 go 80% (6e3
KoHaeHcauun Bnaru). laHHble TpeboBaHUsS ABNAOTCA PEKOMEHAYEMbIMMU.

13.6. Bo3gyx B nomelleHuM He [OOMKEH CoAepXaTb NbiMM U MPUMECUM arpeccuBHbIX MapoB W rasos,
BbI3bIBaIOLLMX KOPPO3WIO (B YACTHOCTM: ra3oB, COAEPXKaLLUX CEPHUCTLIE COEAMHEHUS U aMMUaK).

13.7 B npouecce xpaHeHns unm aKkcnnyaTaummn He KnaguTe Taxensle npegmeTbl Ha koHTponnep MUK-52 n He
noaBepravite ero HWKaKoMy MeXaHW4YeCKOMY BO3OEWCTBUIO, TaK Kak YCTPOWCTBO MOXeT aAedopmMupoBaTbCs U
noBpeauTbLCA.
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