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HacTosilwee pykoBoacTBO Mo akcnnyataumu (P3) npegHas3HaveHO AN O3HAKOMIIeHUs noTpebuTtenen c
HasHayeHneM, MoAensiMU, MPUHUMUMNOM [OEWCTBUSl, YCTPOMCTBOM, MOHTaXOM, 3KChrnyatauuen u oGCnyxuBaHuem
MuKponpoueccopHbIx koHTponnepoB MUK-52 (B panbHenwem - koHTponnepos MUK-52).

P3 cocTonT 13 ABYX JOKYMEHTOB.

B nepBom u3 Hux — «KoHTponnepbl mukponpoueccopHble MWUK-52 (MPMK.421457.008 P31)» -
NPUBOAUTCS OMMCaHWe cocTaBa, PYHKLMOHAIbHBIX BO3MOXHOCTEN U MHCTPYKUUSA MO IKCMyaTaluum KOHTPONepoB
MWK-52.

Bo BTopoM — «KoHTponnepsl mukponpoueccopHble MUK-52 (MPMK.421457.005 P32)» - onucbiBaeTcs
6ubnunoTeka yHKUMOHanNbHbIX 6nokos koHTponnepos MNK-52.

BHUMAHUE ! Mepen 1Crornb3oBaHem npubopa, noxanymncra,
O3HAKOMbTECb C  HACTOALMM  PYKOBOACTBOM MO  3KCMnyaraumu

koHTponnepos MNK-52.

MpeHebpexeHne MepaMu MNPegoCTOPOXHOCTU WM NpaBunamMu
aKcnnyaTaumMmn MOXeT cTaTb NPUYMHOM TpaBMUPOBaHUS NepcoHana unm
noBpexaeHns obopyaoBaHus!

B c¢BA3M ¢ noctosiHHOM paboTon MO COBEPLUEHCTBOBAHWIO
u3genusi, MOBbILWAKLIEA ero  HageXHOCTb M ynydwawowen
XapaKTepUCTUKM, B KOHCTPYKUUIO MoryT ObITb BHECEHbI
He3HauMTeNbHbIE U3BMEHEHMS!, HE OTPaXXEHHbIE B HACTOSLLIEM U3OAHUN.

COKpaLLIeHVIiI, NpuUHATbHIE B AAaHHOM pykoBoACTBe

B HavmeHOBaHUsIX MapamMeTpoB, Ha PUCYHKaX, MPU UMPOBLIX 3HAYEHUSIX U B TEKCTE WCMONb30BaHbI
cokpalleHusa n abbpesuatypsbl (CM. Tabnuuy 1.1), o3Havarowue cneyoLlee:

Tabnuua 1.1 - CokpaujeHusi u abbpeguamypbi

Abbpesuarypa NMonHoe HaumeHOBaHue 3Ha4yeHue
(cumBon)

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

SPunin W Setpoint 3agaHHas Touka (3agaHve perynsitopy)

T,t Time Bpemsi, nHTepBan BpeMeHu

Al Analogue Input AHanorosbivi BBOA

DI Discrete Input [ncKpeTHbIN BBOA

AO Analogue Output AHanorosbIN BbIBOS,

DO Discrete Output [ncKpeTHbIN BbIBOA

1 OnucaHue KOHTponnepa

1.1 HasHa4yeHune 1 obLMe XapaKTepUCTUKN

MWNK-52 — 3TO KOMMNAKTHBIN ManoKaHanbHbI MHOrOMYHKUMOHANBHbLIA MUKPOMPOLECCOPHBIN KOHTpOMMep,
npegHasHa4YeHHbI Ang  aBTOMAaTMYEeCKOro pPerynvpoBaHWSA U FIOMTMYECKOro  YnpaBfeHWs TeXHOMOornyeckumu
npoueccamn. OH npegHasHayeH ANA MNPUMEHEHUS B ONEKTPOTEXHUYECKOW, SHEepreTUHeckon, XMMUYeCKoWn,
MeTannypruieckon, NULEeBoOn, LLeMEeHTHOW, CTEKONBbHOW M APYrMX OTpacnaxX NPOMbILLNIEHHOCTH.

MWK-52 adpekTMBHO peluaeT Kak CpaBHUTENbHO MPOCTble, TaKk M CrOXHblE 3adadv ynpasreHus.
Bnarogapa manokaHanbHoctv MWK-52 nosBonsieT, C OOHOW CTOPOHbI, 9KOHOMWYHO YMNPaBnATb HebOoNbLUMM
arperaTom u, C Apyroi, 06ecnevnTb BbICOKYIO XMNBYYECTb KPYMHbBIX CUCTEM YNpaBneHus.

KoHTponnep MWK-52 nosBonsieT BecTu rokanbHoOe, KackagHoe, nporpammHoe, CynepBU3OpHOE,
MHOrOCBSI3HOE perynmpoBaHue.

ApxuTekTypa KoHTponnepa obecrneumBaeT BO3MOXHOCTb BPYYHYID WM aBTOMATMYECKU BKMHOYaTb,
OTKMOYaTb, MNepeknoYaTb U PEKOHMUIYpUpOBaTb KOHTYPbl PEFYNUPOBaHUS, MpudYemM Bce STW onepauuu
BbINOMHATCA 6e3yapHO HE3aBMCUMMO OT CIIOXHOCTM CTPYKTYpbl ynpasneHus. B coyeTaHum c obpaboTkoi
aHanoroBbix cUrHanoB koHTponnep MUK-52 no3BonsieT BbINOMHATL TaKkKe NorMyeckue npeobpa3oBaHms CUrHarnoB 1
BblpabaTblBaTb He TONbKO aHanoroBble WM MMMYMbCHbIE, HO U AUCKPETHbIE KOMaHAbl ynpaBneHus. Jlorndyeckue
byHKUMOHanbHblE GNoku hopMUPYIOT JNIOMMYECKY0 NpOorpamMmy LUAroBOro ynpaBreHusl ¢ 3adaHWeM KOHTPOSbHOro
BpPEMEHM Ha KaxgoMm Lware. B couyeTaHumn ¢ o6paboTkoi AUCKPETHBIX CUrHaNoB KOHTPOSNep No3BOMSieT BbIMOMHATL
Tawke pasHooGpasHble (hYHKUMOHamNbHblE Mpeobpa3oBaHMs aHaroroBblX CUrHanoB W BblpabaTbiBaTb HE TOMNbKO
OWCKPETHblE, HO U aHanorosble yNpaBnsioLMe CUrHanbl.
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MWK-52 cogepxuT cpeactBa OMNepaTMBHOMO yrnpaBrieHWsi, pPachofioXeHHble Ha fvueBOrM nNaHenu
KOHTponnepa. 3Tn cpeacTBa NO3BOMSIOT BPYYHYIO U3MEHSTL PEXMMbI paboThl, ycTaHaBNMBaTb 3afaHve, ynpasnaTb
XOLOM BbIMOMHEHUS NPOrpaMMbl, BPYYHYIO YNpPaBnsTh UCMONHUTENBHLIMU YCTPONCTBAMW, KOHTPONUPOBATL CUrHarbI
W nHguumposaTtb owunbku. CTaHAapTHbIE aHanoroBble M AWCKPETHble AaTYMKM U UCMOMHUTENbHbIE YCTPOMCTBA
nogkntoyarTcs K KoHTponnepy MUK-52 ¢ nomolybio nHamemayanbHbix kabenbHbIX cBA3ein. BHyTpu KoHTponnepa
curHanbl obpabaTtbiBaloTCa B LMpOoBOM hopme.

KoHTtponnepbl MUK-52 moryT o6beauHATBCA B MOKamnbHYH YNpaBnsoLlylo CeTb LUMHHOM KOHdUrypaumu.
[na Takoro o6beAMHEHWS HUKaKMX AOMOMHUTENbHbIX YCTPOMCTB He Tpebyetca. Yepes ceTb KOHTpONepbl MOryT
obmeHmBaTbCA MHpopMaLment B Lmdgposon dopme.

MporpammMupoBaHMe KOHTpoOnnepa BbLIMNOMHAETCS C MOMOLLBIO KnaBuW nepegHen naHenu wnm no
UHTEpdENCy C NOMOLLbLIO CneumanbHOro nporpammMHoro obecrneveHus - Bu3dyanbHoro pegaktopa FBD-nporpamm
AINb®A. MNporpammHbIn nakeT pegaktop FBD-nporpamm AJIb®A pacnpoctpaHsetcs 6ecnnatHo. OH AOCTyneH Ha
Hallem canTe B UHTepHeTe: www.microl.ua.

CucTema nporpammyMpoBaHns peanu3oBaHa B COOTBETCTBUM C TpebGoBaHWAMY cTangapTa MexayHapogHom
OnektpoTexHnyeckon Kommccun (M3K) IEC 1131-3 1 npegHasHayeHa anst pa3paboTkv NpuKnagHoro nporpamMmmHoro
obecneveHnss cbopa [aHHbIX W yMNpaBreHusi TEXHONOrMYEeCKUMM  MpoueccaMu,  BbINOSIHAEMbIMA  Ha
nporpaMMMpyeMbIX KOHTPOMnepax.

B kayecTBe fA3blka NpPOrpaMMMpOBaHUSA B CUCTEME peanun3oBaH A3blK (PYHKUMOHAmNbHbLIX GIIOKOBbIX
anarpamm Function Block Diagram (FBD), npegoctaBnsiowmii nonb3oBaTento MexaHn3M 06BbEKTHOro BU3yarbHOro
nporpaMmMmMpoBaHusl.

Mpouecc nporpaMMyMpoBaHUsA CBOAMTCA K TOMY, YTO MyTEM MOCMNEAOBAaTENbHONO HaXaTusi HECKONbKMX
Knaeuw m3 6GubnNmMoTekn, 3almnToM B MOCTOSHHOW MaMATW, BbI3bIBAKOTCA HYXHble (OYHKUMOHANbHble OnoKu, 3aTu
YyHKUMOHanNbHbIe 6NOKM OOBLEOAMHATCA B CUCTEMY 3adaHHOW KOHUrypauum u B HUX YyCTaHaBNMBAKOTCA
TpebyeMble napameTpbl HACTPOMKM.

C nomoLubto BCTPOEHHOW 3HEPrOoHE3aBUCMMON NaMATK 3anporpaMMmnpoBaHHas MHOpPMaLns COXpaHSeTcs
Npu OTKNKYEHUN NUTaHUA.

KoHTponnep MWK-52 npeacraensier cobow KOMMMeKc TexHW4Yecknx cpencts. B ero coctaB BxoauT
LEeHTpanbHbIi MUKPOMNPOLECCOPHbBIN GNOK KOHTpOmnepa M KNeMMHO-6Mmo4vHbIn coeanHuTens. LieHTpanbHbii 6nok
npeobpasyeT aHanoroByld W OWCKPETHYH WHdoOpmaumio B umudposyto dopmy, BeaetT o6paboTky umndpoBon
uHdopMauum u BoipabaTbiBaeT ynpasnsaoLwme BO34eNCTBUS.

KoHTtponnep MUK-52 370 - NpoeKTHO-KOMMNOHYEMOe 13aenue, KOTOpoe NO3BOSISET Nonb3oBaTento BbibpaTb
HYXXHbI  KOMNNekT moaynen pacwupeHns (YCO — ycTpoicTBa CBA3M C OOBEKTOM) U KNEMMHO-BM0YHbIX
coeauHUTENEen CcornacHo 4vcry WM Budy BXOAHbIX W BbIXOAHbIX curHanoB. Ero coctaB u psig napameTpoB
onpenensitoTcst Nnotpedbutenem u ykasbliBaloTcsl B 3akase. [1o ogHoro koHTponnepa MUK-52 moxHO nogkmiountb
TONbKO OAVH MOAYNb pacLumpeHus!

B koHTponnep MMWK-52 BcTpoeHbl pa3BuTble CpeacTtBa CaMOAMArHOCTMKKM,  CUrHamusaumm U
naeHTndUKauMM HencnpaBHOCTEW, B TOM 4ucrne Mpu OTKase annapaTypbl, BbIXOAE CUrHanoB 3a JOMyCTUMbIE
rpaHuubl, cb6oe B O3Y, HapyLeHn obmeHa no cetn u T.M.

1.2 OCHOBHbIe CBOMCTBA
B koHTponnepe MWK-52 npegycmoTpeHo:

« [lo 9 He3aBUCUMbIX KOHTYPOB PErynMpoBaHUsi, KaxAablii U3 KOTOPbIX MOXET OblTb NoKamnbHbIM UMK
KackagHbiM, C aHamnoroBblM WAW WUMMNYMbCHLIM  BbIXOAOM, C PYYHbIM, MPOrpaMMmHbIM (B TOM 4ucne
MHOrONpOrpaMMHbIM) UMK CyNnepPBU3OPHbLIM 3a4aTHUKOM.

» bornee 80 TunoB 3awwuTbix B MN3Y dyHKUMOHANBHLIX GITOKOB HEMNpPEepbIBHOW M AMCKPETHOW 06paboTkm
nHdopmaumm, Bknovas dyHkUMoHanbHble 6noku MU perynupoBaHusi, yHKLUMOHAMbHbIE BIOKM MaTeMaTUyeckux,
OVHaMUYECKUX, HENNHENHBIX, aHanoro-ANCKPETHbIX U NOrM4eckmx npeobpasoBaHuUii.

* 1o 99 ucnonb3yembix 6110KOB CO CBOOOAHBLIM WX 3anofnHeHneM nobbiMy yHKLMOHaNbHBIMY B6iokaMn 13
6ubnunoTtekn M cBOGOAHBLIM KOHUryprpoBaHuem Mexay cobor m ¢ Bxogamu-Bbixogamu KoHTponnepa. PyyHas
yCTaHOBKa Wnv aBTOMOACTpOWKa MobbiX CBOMCTB, MapaMeTpoB M KO3IPUUMEHTOB B NHOObIX (PyHKLMOHAMNbHbBIX
6rokax.

* WN3meHeHne pexuMOB ynpaBneHWsl, BKIOYEHUE/OTKMIOUEHNE, MEPEKIIOYEHNE U peKOHUrypaums
KOHTYPOB perynupoBaHusi NoGoin CTeNeHN CNOXHOCTU.

« OnepaTvBHOE YnpaBrieHMe KOHTYpaMu PEeryriMpoBaHusi C MOMOLLbIO KNaBWL NMUEBOW naHenu, 2-x
YeTblpexpaspaaHbIX, U OQHOTO TPexXpas3psaHOTo LMGPOBLIX MHAUKATOPOB M HAaGopa CBETOAMOLOB, MO3BOMSIOLLMNX
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MeHSITb PEXWUMbl, YCTaHaBNMBaTb 3aAaHue, YNpaBnsTb WCMONMHUTEMbHLIMW MeEXaHu3MaMu, KOHTPONMpOBaTb
curHanbl, MHOMUMPOBaTb aBapuilHble cuTyauuu. [pu NporpaMMHOM perynMpoBaHuM CpeacTBa oOnepaTUBHOro
ynpaBneHusi No3BonsoT BbIGMpaTe Tpebyemylo nporpaMmy, nyckatb, OCTaHaBNMBaTb, U cOpackiBaTb NporpaMmy,
nepexoauTb K CrieyloLlemMy y4acTKy NporpaMmbl, @ TaKke KOHTPONMPOBAaTh XOZ BbINOMHEHUS NPOrpamMmmbl.

« ObbeavHeHve OO0 32 KOHTPOSNEPOB B JIOKANIbHYK YNPaBnsioLWYy CeTb, MPUYEM B 3Ty CeTb MOryT
BKIIOYATLCS TAKXKE U ApYrie MOAENW KOHTPOIINEPOB.

* KonTtponnep MMWK-52 wmoxeT komnnektoBaTbCcs Mogynem pacwuvpeHus (cm. pasgen 1.3 «3akas
koHTponnepa MUK-52» n tabn. 1.3.2).

» OanH X BXOOOB KOHTpONnepa ABnAeTca MMNYNbCHbLIM (TpeTui Bxod 6a3oBoi Modenu, makcumarbHas
YyacToTa crnefoBaHnsa MMnynscos 2klML).

1.3 O603Ha4YeHMe KOHTponsiepa Npu 3aKkase U KOMMIEKT NOCTaBKU
1.3.1 KoHTponnep o6o3HavaeTcsa crnegyoLimm obpasom:

MUK-52-MM-AA-BB-CC-DD-GG-HH-JJ-KK-E-FFFF-LLLL-RST-U-Ga-L,
roe:

MM - ko mogyns pacwumpenns YCO (00-07, 11,13,15, 30-34, cm. Tabn. 1.3.1),
Mpumep: 00 - mogynb YCO otcytcTByeT; 01 - Mmogyne pacumpernsa MP-52-01.

AA, BB, CC, DD, GG, HH, JJ, KK - kog BXOgHOro curHana cootBeTcTtBeHHo 1-ro, 2-ro, 3-ro, 4-ro, 5-ro, 6-ro, 7-
ro un 8-ro KaHanos:

01 — MNocTosiHHbIN Tok 0T 0 MA 00 5 MA,

02 — lMNocTtosHHbIN Tok oT 0 MA 0o 20 MA,

03 — NMocTosiHHBIN TOK OT 4 MA o 20 MA,

04 — HanpsxeHne noctosiHHoro Toka ot 0 B go 10 B.

E - koa BbIxogHOro yHUhMuMpoBaHHOro aHaroroBoro curHana:
01 — MNocTosiHHbIN TOok 0T 0 MA 00 5 MA,
02 — lMNocTtosHHbIN Tok 0T 0 MA o 20 MA,
03 — lMNocTosAHHbIN TOK 0T 4 MA 10 20 MA,
04 — HanpspkeHune noctosiHHoro Toka ot 0 B go 10 B.

FFFF — Tun v gnuHa KNeMMHO-6JI04HOIro coeAuHUTENs BXOAHbIX U BbIXOAHbLIX CUrHanoB 6a3oBon Moaenu:

0- KB3 oTcyTcTByer,

T 0,75 - KB3 ¢ TpaH3ancTopHbiMu Bbixogamu: KB3-34-01-0,75;

P 0,75 - KBS c penerHbimu Bbixogamu: Kb63-34P-01-0,75;

C 0,75 - KB3 ¢ cumnctopHbiMu Beixogamu: KB3-34C-01-0,75;

K 0,75 - KB3 c tBepgoTenbHbiMu pene: Kb3-34K-01-0,75.

MpumeyaHua: 1 bykBa COOTBETCTBYET TUMY BbIXOAHOIrO CUrHana v Tuny CoeanHUTEenNs;
2 Undpposoe 3HayeHue 0,75 cooTBETCTBYET CTaHAApPTHOM AfIMHE COeAMHUTENS B MeTpax;
3 KB3 3akasbiBaeTcsl OTAENbHO U B CTOMMOCTb Npubopa He BXoAUT.

LLLL - Tn 1 ANWHa KNeMMHO-61104HOro coeaAnHUTens moaynsa pacwupenus YCO (cm. Ta6n. 1.3.1):
0- KB3 oTcyTcTBYeET,
0,75- KBS TOMbKO C ANCKPETHLIMW BXOAAMU;
A0,75 - KB3 Tonbko ¢ aHanoroesiMu Beixogamu (ana MP-52-07);
T0,75 - KB3 ¢ TpaH3MCTOPHLIMUY BbIXO4AMMU;
P0,75 - KBS c peneliHbiMu BbiIXogaMu;
C0,75 - KB3 ¢ onTOCMMUCTOPHBLIMUK BbIXOA4aMMU;
K0,75 - KBS c Bbixogamu B Buae TBEPAOTENbHLIX perne.

RST - koA BbIXOAHbLIX aHANOroBbIX CUrHanNnoB moaynen pacwmpeHmna YCO (R, S, T - koabl COOTBETCTBEHHO
1-ro, 2-ro 1 3-ro BbIXO40B MOAYJSi paclUMpPeHus):

01 — MNocTosiHHbIN Tok 0T 0 MA 00 5 MA,

02 — MNMocTosHHbIN Tok oT 0 MA o 20 MA,

03 — MocTosAHHBbIN TOK OT 4 MA o 20 MA,

04 — HanpsixeHne noctosiHHoro Toka ot 0 B go 10 B.

[ns molynel pacwupeHus:

- MP-52-01, -03, -12, -30...34 u koHmpornnepa 6e3 modyns YCO (6e3 aHarno2o8020 8bix0da) yka3bieaemcsi Koo —
000;

- MP-52-04, -06,-11,-13,-15 (c 00HUM aHanoz208biM 8bIX000M) yKa3bigaemcsi KOO MoJsibKo riepgoeo KaHana - R0O;
- MP-52-07 (mpu aHano208bIx 8bix00a) yKka3bleaemcsi KOO ecex mpex kaHanos — RST.




U - Hanpsi>xeHWe NUTaHusA:
220 — 220 B nepemeHHoro Toka,
24 — 24 B NoCcTOsIHHOro ToKa.

Ga — Hanuuune 2-x BCTpoeHHbIX UcTouHUKOB nutaHus (G1, G2) naccMBHbIX aHanoroBbIX 4aTYMKOB
(=24 B, 30 mA):
0 — UICTOYHMKOB NMUTaHUA HeT,
1 — UCTOYHWKN NUTAHNA eCTb.

L — ncnonHeHune nepeaHen naHenu (0603HavYeHMe KHOMOK, UHAUKATOPOB U AUcCNNesn):
UA — ykpaunHckoe,
EN — aHrnumnckoe.

BHumaHue! lpu 3akase npubopa HeobxoduMo yKa3bi8amb €20 MOfIHOe Ha3eaHue, 8 KOMOpPOM Mpucymcmeyom
Xapakmepucmuku rnooknoyaeMbix 0amyukos, mur aHano2o8020 8bixoda, Hanuyue u OnuHa KrneMMHO-65104Ho20
coeduHumerns.

KB 3 3akasbieaemcsi omdesibHO U 8 cmoumMocmb ripubopa He exodum.

Tabnuya 1.3.1 — KnemmHo-65104HbIe coeOuHumenu 01151 Modyrnel pacuupeHusi

Kon KneMMHO-61104HbIEe cOeAUHUTENMU U COOTBETCTBYIOLLME UM TUMbI BbIXO40B
moAayns Tun mopynsa Bbixop ¢
pacwum- pacwmpeHus TpaH3ucTop- PenenHbin CUMUCTOPHbIN TBepAaoTesnb-
peHus YCO* HbIN BbIXo4 BbIXOA, BbIXOA HbIMU

(-MM) pene
01 MP-51-01 | MP-52-01 KB3-24-10-0,75 - - -

03 MP-51-03 | MP-52-03 KB3-24-10-0,75 KB3-30P-12-0,75 KB3-30C-12-0,75 | KB3-30K-12-0,75

04 MP-51-04 | MP-52-04 KB3-24-10-0,75 - - -

06 MP-51-06 | MP-52-06 KB3-24-10-0,75 KB3-30P-12-0,75 KB3-30C-12-0,75 | KB3-30K-12-0,75

07 MP-51-07 | MP-52-07 KB3-24-11-0,75 - - -

11 MP-51-11 | MP-52-11 KB3-24-20-0,75 - - -

12 MP-51-12 | MP-52-12 KB3-24-20-0,75 KB3-40P-01-0,75 KB3-40C-01-0,75 | KB3-40K-01-0,75
13 MP-51-13 | MP-52-13 KB3-24-20-0,75 KB3-40P-01-0,75 KB3-40C-01-0,75 | KB3-40K-01-0,75
15 MP-51-15 | MP-52-15 KB3-24-20-0,75 KB3-54P-01-0,75 KB3-54C-01-0,75 | KB3-54K-01-0,75

30 - MP-52-30 | KB3-51-01-0,75** - - -

31 - MP-52-31 | Kb3-51-01-0,75** KB3-41P-01-0,75*** - -

32 - MP-52-32 | Kb3-51-01-0,75** | KB3-51P-01-0,75**** - -

33 - MP-52-33 | KB3-51-01-0,75** | KBb3-44P-01-0,75***** - -

34 - MP-52-34 | KB3-51-01-0,75** | KB3-55P-01-0,75****** - -

** - B KOMMNMEKT BXOAAT ABa KNeMMHO-6ro4HbIx coeamnHntensa Kb3-51-01;

*** . B cocTaB usgenus sxoaat asa Kb3: Kb3-51-01 u Kb3-40P-01;

**** - B cocTaB nsgenusa sxogaT aAsa Kb3: KB3-51-01 u Kb3-54P-01;

***x* _ B cocTaB nsgenus sxogat asa Kb3: KB3-40P-01 n Kb3-54P-01;

*RHERX . B KOMIMMEKT BXOOAT ABa KNeMMHO-0no4YHbIx coegmHutens KB3-55P-01

MpumeyaHus.

1. * B mogensax koHTponnepa MWK-51, BbinyweHHbIx nocrne 2016 roga, ucnonb3ykoTcs
pacwupeHus MP-51 n nogknioyeHne ocyLecTBnseTca cornacHo ¢ pucyHkom 8.1.2, ctp. 60.

2. YcTtaHoBKa B KOHTponnep moaynen pacwupeHus MP-52 ocyliectBnseTcs TONbKO Ha npeanpuaTum-
N3roToBUTENE.

moaynu

1.3.2 KomnnekT noctaeku koHTponnepa MUK-52 npuseneH B Tabnuue 1.3.2.

Tabnuua 1.3.2 - Komrnekm nocmasku koHmporsnnepa MVK-52

O603Ha4eHune HanmeHoBaHue KonuyecTtBo
MPMK.421457.008 KoHTponnep mukponpoueccopHbin MUK-52 1 wr.
NMPMK.426419.517 CoepauHuTenb knemmHo-6mo4HbIn KB3-34-01-0,75 *
NMPMK.426419.518 CoegnHutens knemmHo-6no4yHbin KB3-34P(C,K)-01-0,75 *
NMPMK.426419.210 CoeguHuTenb KneMmmHo-6no4Hbin Kb3-24-10-0,75 *
NMPMK.426419.211 CoeauHuTenb KnemMmHo-6roYHbIn KB3-24-11-0,75 *
NMPMK.426419.220 CoeauHuTenb KnemMmHo-6roYHbIn KB3-24-20-0,75 *
NMPMK.426419.221 CoegnHutens knemmHo-6noyHbin KB3-40P(C,K)-01-0,75 *
MPMK.426419.222 CoegnHutens knemmHo-6no4yHbin KB3-54P(C,K)-01-0,75 *
NMPMK.426419.406 CoeauHuTenb KneMmMmHo-61104HbIn KB3-28P-12-0,75 *
NMPMK.426419.407 CoepaunHuTenb kKnemmHo-6royHbin KB3-28C-12-0,75 *
NMPMK.426419.408 CoepfuHuTenb kKnemMmHo-6rnoYHbii KB3-28K-12-0,75 *
NMPMK.426419.524 CoeguHuTens knemmHo-6no4yHbin Kb3-30P-12-0,75 *
NMPMK.426419.525 CoeguHuTens kneMmmHo-6no4Hbi KB3-30C-12-0,75 *
NMPMK.426419.526 CoeguHuTtenb kneMmmHo-6no4Hbin KB3-30K-12-0,75 *
NMPMK.426419.227 CoepauHuTenb knemMmHo-6rnoYHbii KB3-51-01-0,75 **
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[MpodomkeHue mabnuykl 1.3.2 - Komnnekm nocmasku koHmposnepa MUK-52

NMPMK.426419.228 CoepuHuTenb knemmHo-onoYHsii Kb3-41P-01-0,75 **
NMPMK.426419.230 CoeguHuTens knemmHo-ono4vHbin Kb3-51P-01-0,75 **
NMPMK.426419.231 CoeguHuTenb knemmHo-o6no4vHbin Kb3-44P-01-0,75 **
NMPMK.426419.232 CoeguHuTenb knemmHo-o6no4Hbin Kb3-55P-01-0,75 **
MPMK.421457.008 NC MacnopTt 1
MPMK.421457.008 P31 PVKOBO. e
NPMK.421457.005 P32 YKOBO/CTBO Mo akennyarauin

231-103/026-000 Pasbem ceteBont (220 B) L Rl
734-203 Pasbem ceTeBoli (24 B) ) Rl
231-131 Pblyar MOHTaXHbIN AN CeTeBOro pasbema ) el
734-208 Pasbem Ansa nogknoveHus nHrepgenca n ICTOMHMKOB NUTaHWS 1
734-230 Pblyar MOHTaXHbINM ANs pasbema nHtepdeinca 1
236-332 Pblyar MOHTaXHbI OS5 KNEeMMHO-61104HbIX CoOeANHUTENEN i ool

* -1 WT. NpY yCnoBum 3akasa

** - nea KB3, Tvn KOTOpPbLIX 3aBUCUT OT TUMNa Moayns pacwmpeHus (cm. Tabn. 1.3.1)
*** - 1 3K3. Nnpu nocTaske NbOro konMyecTsa NpMOOPOB AAHHOIO TMNa B OAMH aapec;
**** _ 1 WT. npy nocTaBke KOHTponnepa ¢ nutaHnem 220 B nepemeHHoro Toka

% -1 WT. Npy NnocTaBke perynatopa c nuTaHnem 24 B noCTOSHHOro Toka

FFEE_ ] WT. npu ycnosun 3akasa Kb3

1.4 TexHM4YeCKUe xapaKTepPUCTUKU KOHTpoOnnepa
1.4.1 KonnyectBo BX040B/BbIXOAOB KOHTpOepa
BbasoBas mogenb koHTponnepa MUK-52 n mogynu pacwupenns MP-51, MP-52 umeloT B cBoeM cocTase
Habop aHanoroBbIX N ANCKPETHBLIX BXOA40B-BbIXOA0B, KOTOPbIE NPUBEAEHBI HXE B Tabnuuax.

Mpwn 3aka3e KOHTponnepa MoXeT ObiTb 3aka3aH TOMbKO OAMH MOAY b PacLUMPEHUSI.

Mpumeyvanue. B mogensax koHTponnepa MUK-52, BbinyweHHbix nocne 2016 roga, ncnonb3yTca MOgynu
pacwupenus MP-52 n nogkntoueHne ocyLecTBnseTcs cornacHo ¢ pucyHkom 8.1.2, ctp. 60.

Tabnuya 1.4.1 — Konudyecmeo 8x0006/8b1x0008 6asogoli modesiu kKoHmpornepa MUK-52

Mogenb KoHTponnepa AHanoroBbin [OvckpeTHbIN
Bxopn Bbixon Bxop Bbixop
MWK-52-00 8 1 3 (1 MNyNbCHbIN) 5
Tabnuua 1.4.2 — Konudecmeso 8xo008/8bix0008 Modynel pacwupeHuss MP-51, MP-52
Moaent moayns Koa mopenu AHanoroBbIn OWNCKpPeTHbIN
pacwmpeHus MoAayns Bxop Bbixog Bxon Bbixog
pacwmpeHus
MP-51-01 MP-52-01 01 - - 8 -
MP-51-03 MP-52-03 03 - - - 8
MP-51-04 MP-52-04 04 - 1 8 -
MP-51-06 MP-52-06 06 - 1 - 8
MP-51-07 MP-52-07 07 - 3 - -
MP-51-11 MP-52-11 11 - 1 16 -
MP-51-12 MP-52-12 12 - - 8 8
MP-51-13 MP-52-13 13 - 1 8 8
MP-51-15 MP-52-15 15 - 1 - 16
- MP-52-30 30 - - 32 -
- MP-52-31 31 - - 24 8
- MP-52-32 32 - - 16 16
- MP-52-33 33 - - 8 24
- MP-52-34 34 - - - 32
Tabnuya 1.4.3 — CymmapHoe Koru4ecmeso 8x0008/8b1x0008 koHmposnepa MUK-52 ¢ modynamu pacwupeHus
Mopenb Mopenb moayns AHanoroBbINn ONCKpeTHbIN
KOHTponnepa paclumpeHus Bxop Bbixog Bxop Bbixopn,
MUK-52-00 8 1 3 5
MWK-52-01 MP-51-01 MP-52-01 8 1 11 5
MUK-52-03 MP-51-03 MP-52-03 8 1 3 13
MUK-52-04 MP-51-04 MP-52-04 8 2 11 5
MUWK-52-06 MP-51-06 MP-52-06 8 2 3 13
MWK-52-07 MP-51-07 MP-52-07 8 4 3 5
MUK-52-11 MP-51-11 MP-52-11 8 2 19 5
MUK-52-12 MP-51-12 MP-52-12 8 1 11 13
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[MpodomkeHue mabnuyp! 1.4.3 — CymmapHoe Konuyecmeso 8xodoe/8bixo0008 koHmposnepa MUK-52 ¢ modynamu pacuwupeHusi

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

1.4.2 OCHOBHbIE TEXHUYECKME XapaKTepUCTUKM BXOO4OB-BLIXOAO0B

1.4.2.1 AHanoroBble BXOAHble CUTHanbI

Tabnuya 1.4.4 - TexHu4ecKue XapakmepucmuKu aHas0208bIX 8X00HbIX CUSHAI08

HanmeHoBaHMe xapaKTepUcTUKM

3HayeHne xapakTepucTUKn

Konn4yectBo aHanoroBbix BXO40B

8

Twn BXO4HOroO aHanNoroBoro curHana

YHudpmumpoBaHHsbii no FTOCT26.011-80:
0-5 MA, RBx=400 Om

0-20 mA,RBx=100 Om

4-20 mA,RBx=100 Om

0-10B, RBx He meHee 25 kOm

Paspewatowasa cnocobHocTe ALIM

< 0.0015% (16 pa3psgos)

Mpenen gonyckaemon 0OCHOBHOW NpUBEAEHHON <0.2%
NorpeLIHoOCTU N3MePEHNst BXOOHbIX NapamMeTpoB
ToYHOCTb MHAUKaALUK <0.01 %

Mpenen gonyckaemon AONOMHUTENBHON NOrPeLIHOCTH,
BbI3BaHHOW U3MEHEHMEM TeMMNepaTypbl OKpYXKatoLwen
cpeabl

<0.04 %/°C

Mepurog nsmepeHus, He 6onee

0.1c

[anbBaHMYeckoe pasgeneHue uenen

AHanorosble BXOAbl raribBaHU4ECKN N30MMPOBaHbI Apyr
OT Apyra, OT BbIXOAHbLIX U APYrnX BXOAHbIX Lenen un
Lenen NuTaHus.

HanpsixeHne ranbBaHnyeckon pasesskn He meHee 500
B.

1.4.2.2 AHanoroBble BbIXOA4Hble CUTHanbl

Tabnuya 1.4.5 - TexHuyeckue xapakmepucmuKU aHaro208bIxX 8bIXOOHbIX CU2HaNI08

HaumeHoBaHue xapakTepUCTUKMU

3HauyeHune xapaKTepUCcTUKMN

KonunyecTBo aHanoroBbIx BbIXOL4OB:
- B 6a30BOI MOAENW KOHTposepa
* Ha MoAyre pacluMpeHust

1
o 3 (cm. pasgen 1.4.1)

Twn BbIXOAHbLIX @HANOroBbIX CUrHaNoB

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

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

0-10B, RH = 2000 Om

Paspewatowas cnocobHocTb LIAM ans BbIxo40B:
» B 6a30BOI MOgenNn KOHTponnepa

<0.0015 % (16 paspsgos)

* B MOAyne paclumperus £0.024 % (12 paspsigos)
[MNpenen gonyckaemon OCHOBHOW NpuBeaeHHON
norpeLIHoCcT! hopMMPOBaHNSA BbIXOAHOMO cUrHana:

+ B 6a3oBoN Mofenu KoHTpornnepa £02%

* Ha MoAyrne pacluMpeHust <04 %
3aBMCUMOCTb BbIXOAHOIO CUrHama oT COnpoTMBIEHUS <01 %

Harpy3ku

BnvsiHue TeMnepaTypbl OKpyXatoLleln cpeabl

< 0.04 %/°C

lanbBaHWYeckoe pasmerneHve uenen

AHanoroBble BbIXOAbl ranbBaHNYECKN N30NTMPOBAHbI ApYr
OT Apyra, OT BXOAHbIX U APYrUX BbIXOAHbIX Lienen n
Lenen NnuTaHus.

HanpsixeHne ranbBaHn4yeckon passsskn He meHee 500 B.

HanmeeHme BHELUHEro UCToO4YHUKa nnuTaHna anga
aHalnoroBbIX BbIX0O40OB HAa Moayne paclunpeHnsa

cTabunumanpoBaHHoe, (24-28) B NOCTOSIHHOrO TOKa

MakcrumanbHoe noTpebneHne ogHOro aHanoroBoro Bbl-
X04a MOoAyns paclUMpPeHUsT OT BHELLHEro NCTOYHMKA
NOCTOSAHHOIO Toka 24 B

40 A




1.4.2.3 AncKpeTHble BXOAHbIE CUTHaNbI
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Tabnuya 1.4.6 - TexHuYyeckue xapakmepucmuKu OUCKPEMHbIX 8X00HbIX CU2HaI08

HanmeHoBaHuMe xapaKTepucTUKu

3HaueHue XapakTepucTukun

KonunyectBo AMCKPETHbIX BXOAOB:

+ B 6a3oBON Mogenun KoOHTponnepa 3

* Ha Moayne paclmnpeHus cMm. pasgen 1.4.1
CwurnHan noruyeckoro "0" — coctosiHne OTKITIOYEHO 0-7B
CwurHan normyeckon "1" — coctosiHne BKITKOYEHO 18-30 B
MakcumanbHasa YyactoTa criejoBaHUS UMMNYbCOB ANA <2 Ky
UMMynbCHOro Bxoda (Tpetun Bxog 6a3oBov Mogenu) -
BxogHow Tok (noTpebneHne no Bxoay) <10 mMA

[anbBaHW4eckoe pa3geneHue Lenemn

[uckpeTHble BXoAbl ranbBaHUYECKU U30NUPOBaHbI Apyr
OT Apyra, OT BbIXOAHbIX M APYrMX BXOAHbIX Lienen un
Lenen NnTaHus.

HanpsixeHve ranbBaHnyeckon pa3ssasku He meHee 500 B.

1.4.2.4 InckpeTHble BbIXOAHbIE CUTHarbI

1.4.2.4.1 TpaH3ncTopHbin Bbixoa. KnemmHo-6no4Hbin coegnHutens KB63-34-01, KB3-24-10,

KB3-24-11, Kb3-24-20, KB63-51-01

Tabnuya 1.4.7 - TexHU4YecKue xapakmepucmuKu 8bIX00HbIX OUCKPEMHbIX MPaH3UCMOPHbIX CUSHaI08

HaumeHoBaHue xapakTepUCTUKMU

3HayeHune xapakTepucTuKm

KonunyecTBo AMCKPETHbLIX BXOLOB:
« B 6a30BOI MOAENW KOHTposepa
* Ha Mogyrne pacluMpeHust

5
cM. pasgen 1.4.1

Twvn Bbixoga

OtkpbiThin konnektop (NPN TpaHsucTopa)

MakcumanbHoe HanpsxeHne Kommyrtauum

40 B nOCTOAAHHOIO TOKAa

MakcumanbHbIN TOK Harpy3kmn Kakgoro Belxoga

100 mA

[anbBaHM4eckoe pasgeneHve Lenemn

JvcKkpeTHble BbIXOAbl COEAUHEHDI B TPYNMY U3 NATW BbIXOAOB
W rarnibBaHU4YeCKN N30NMPOBaHbl OT BXOAOB, APYIX BbIXOOOB
1 oCTarnbHbIX Lenen.

HanpsixeHune ranbBaHuyeckon paseasku He meHee 500 B.

CwurnHan normyeckoro "0"
CwurHan normyeckon "1"

Pa30MKHYTOG COCTOSAAHME TPaH3UCTOPHOIO Kriro4a
3aMKHyToe COCTOAHME TPAH3NCTOPHOIO Kriko4a.

Bug Harpysku

AKTVBHas, MHOYKTMBHas

HanpsikeHvne BHeLWHEro MCTOMHNKA NUTaHus

HecTtabunusuposaHHoe, (20-40) B nocTtosiHHOro Toka

1.4.2.4.2 PenenHbin Bbixoa. KnemMMHo-6n0o4HbIN coeguHutenb KB3-34P-01, KB3-28P-12,
KB3-30P-12, KB3-40P-01, KB3-54P-01, KB3-41P-01, KB3-44P-01, KB3-51P-01, KB3-55P-01

Tabnuya 1.4.8 - TexHuyeckue xapakmepucmuKU 8bIX0OHbIX OUCKPEMHbIX pesieliHbIX CU2Hano08

HanmeHoBaHue xapaKTepucTUKn

3HauyeHune xapaKTepUCcTUKMN

KonunyecTBo AMCKPETHbIX BXOLO0B:
« B 6a30BO MOAENW KOHTponepa
* Ha Mogyne pacluMpeHnst

5
cM. pasgen 1.4.1

Twvn BbIXxoga

MepeknioyaroLyme KOHTaKTbI pene

MakcumanbHoe Hanps>xeHne KoMmmytauunmn

nepeMeH-HOro (AenCcTByoLee 3Ha4YeHNE) unu 220 B
NOCTOAAHHOrO TOKa
MakcrMManbHbIN TOK HAarpy3Kkun KaXkgoro Bbixoa 8 A

lanbBaHWYeckoe pasmerneHve Lenen

[Ju1cKpeTHble BbIXOAbI raribBAHNYECKN M30NMPOBaHbI ApYr OT
Apyra, oT BXO4O0B, APYrUX BbIXOAOB U OCTarnbHbIX Lene.
HanpsixeHue ranbBaHnyeckow passsiskm He meHee 1500 B.

CwurnHan normyeckoro "0"
CwurHan norndeckom "1"

Pa3oMKkHyTOE COCTOSHME KOHTAKTOB pene.
3aMKHyTO€ COCTOAHME KOHTAKTOB peie.

Bug Harpysku

AKTUBHAs, MHOYKTMBHAS

MakcumanbHoe notpebneHne (06MoToK pene)
O[HOrO BKIOYEHHOrO KaHana OT BHELUHEro
MCTOYHMKa NOCTOSHHOIO ToKa 24B

20 MA

Hanp;m(eHme BHELUHEro UCTOYHUKa NTaHuns

HectabunuanposarHoe, (20-28) B nOCTOSIHHOrO Toka
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1.4.2.4.3 Bbixop — TBepAoTesibHOe (He MexaHu4veckoe) pene. KneMMHO-61104HbIN
coeauHutenb Kb3-34K-01, K63-28K-12, KB3-30K-12, K63-40K-01, KB3-54K-01

Tabnuya 1.4.9 - TexHu4YecKue xapakmepucmuku 8bIX00HbIX OUCKPEMHbIX meepdomeribHbIX CU2HaI08

HanmeHoBaHuMe xapaKTepucTUKu

3HaueHue XapakTepucTukun

KonunyecTBo ANCKPETHbIX BXOO0B:
+ B 6a3oBon Mofenu KoHTpornnepa
* Ha MoJyrne pacluMpeHust

5
cMm. pasgen 1.4.1

Twn BbIXOOA

3amblKalowmne KOHTaKTbl pene

MakcumManbHoe HanpskeHne KoMMyTaLum
nepemMeHHoro (LeNCTBYIOLLEE 3HAYEHWE) UMK
NOCTOSIHHOIO ToKa

60 B

MakcumanbHbI TOK Harpy3kmn Kaxxgoro BbixoAa

1 Aac nepeMeHHOro Toka,
1 Adc noCTOsiHHOrO TOKa

[anbBaHMYecKkoe pasgeneHue uenemn

[nckpeTHble BbIXOAb! ranbBaHNYECKN N30NMPOBaHbI Apyr OT
apyra, OT BXOOOB, OPYrMX BbIXOAOB U OCTanbHbIX Lienen.
HanpsikeHve ranbBaHnyeckon passsasku He meHee 500 B.

CwurHan norundeckoro "0"
CurHan norundeckon "1"

Pa3OMKHyT08 COCTOSAHNE KOHTaKTOB pene.
3aMKHYTOe COCTOsAHME KOHTAaKTOB pene.

Bug Harpysku

AKTUBHaS, WHOYKTUBHaA

MakcrManbHoe noTpebneHne ogHoro
BKMIOYEHHOrO KaHana oT BHELIHErO UCTOYHMKA
NOCTOSAHHOIo Toka 24B

20 MA

HanmeeHme BHELUHEero UCToOYHuKa NMTaHusA

HecTtabunmamposaHHoe, (20-28) B noCcToOSHHOrO ToKa

1.4.2.4.4 Bbixog — ontocumuctop. KnemmHo-6no4HbIn coeguHutens KB3-34C-01, K63-28C-

12, KB3-30C-12, K53-40C-01, K53-54C-01

Tabnuya 1.4.10 - TexHUYecKue xapakmepucmuKu 8bIX0OOHbIX OUCKPEeMHbIX OMTMOCUMUCMOPHbIX CUSHAI08

HaumeHoBaHue xapakTepUCTUKMU

3HauyeHune xapaKkTepUcTUKMN

KonunyecTBo AMCKPETHbLIX BXOAOB:
« B 6a30BOI MOAENW KOHTposepa
* Ha MoAyre paclumMpeHnst

5
cMm. pasgen 1.4.1

Twn BbIXOOA

ManoMOLLHbI ONTOCUMUCTOP, BCTPOEHHbIN AETEKTOP
HYNEeBOro HanpsXeHus asbl NO3BONSET BKMOYATL Harpy3Kky
TONBKO NPV MUHMMAINbHOM HanpPsXEeHUN Ha HEN
(npepoTBpalLaeT co3gaHne noMmex B ceTn)

MakcumManbHoe HanpskeHne KoMMyTaLumn nepe-
MEHHOr0 ToKa (AencTBYIoLLEE 3HAaYEHMUE)

600 B nepemeHHOro Toka

ToK Harpysku Kaxzaoro Bbixoaa

- He 6onee 50mMA

- B umnynbcHoM pexume vactoton 50y ¢ ANUTENbHOCTbLIO
umnynbca He 6onee 5mMc — oo 1A

- MuKoBBIN TOK NEPErpy3kn ¢ ANUTENBHOCTLIO UMMYbca
100Mkc 1 yactoTon 120 umn/cek — oo 1A

[anbBaHMYecKkoe pasgeneHune uenemn

[Ju1ckpeTHble BbIXOAbI rafibBaHU4ECKN N30MPOBaHbI APYr OT
Apyra, oT BXOAOB, APYIVX BbIXOAOB M OCTanbHbIX Lenen.
HanpsikeHue ranbBaHnyeckow passsskm He meHee 1500 B.

CwurnHan normyeckoro "0"
CwurHan norundeckon "1"

OTKIIOYEHHOE COCTOSIHME cMMumncTopa
BknoyYeHHOE COCTOSAHNE cuMuUcTOopa

Bug Harpysku

AKTUBHAs, MHOYKTMBHAs

MakcrManbHoe noTpebneHne oaHoro
BKMIOYEHHOrO KaHana oT BHELIHEro UCTOYHMKA
NOCTOSAAHHOIO TOKa 24 B

20 MA

Hanp;m(eHme BHELUHEro UCTOMYHUKa NTaHuaA

HectabunuanposaHHoe, (20-28) B noOCTOSIHHOrO Toka

1.4.3 O6wme (hyHKLUMOHaNbHbIE NapameTpbl

Tabnuya 1.4.11 — Obwue byHKYUOHabHbIE napamempsb|

TexHun4Yeckas xapaKTepucTuKa 3HaueHue
MakcumanbHoe Yncno dyHKUMOHanNbHbIX 6r10KOB B Mporpamme 99
Yucno dyHKUMoHanbHbIX 61nokoB B GubnunoTeke 82
Bpewms uukna, He bonee 01c

Yacbl peanbHOro BpeMeHm

C 6aTapeei pe3epBHOro NUTaHNs
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1.4.4 PyHKUMOHaNbHbIE NapaMeTpbl PerynaTopos

Tabnuya 1.4.12 — QyHKYUOHarbHbIE apamempbl PEyisimopos

TexHUYeckasa xapaktepucTuka

3HaueHue

MakcrMmanbHoe Yncno He3aBMCUMbIX KOHTYpOB

9

Bua perynatopa B KaXaoM KOHType

JlokanbHbIV aHanNoroBbIN, NOKanbHbLIA UMMYIbLCHBIN,
KacKaZHbIi aHanoroBbIv, KAaCkagHbIi UMNYIbCHbIN

Pexvm paBoThl KaX40ro KOHTypa

JloKanbHbIN, KackagHbl, OUCTAHUMOHHBIN, PYYHOW

Bva 3agaHus B KaXKa0OM KOHTYpe

Py4Hoe, nporpamMMHoe, BHelUHee (CynepBU3opHOE)

3aKOH perynupoBaHnsi B KaXKAOM KOHTYpe

nng, rnn, ng, rf, TpexnosvumMoHHoe, ABYXNO3MLMOHHOE

KoHTponvpyemble napameTpbl

3apaHve, Bxod, paccornacoBaHue, Bbixof, 3HauyeHve
NPOM3BOSILHOO NapameTpa

MapameTpbl HacTpomkn

CM. nacnopT COOTBETCTBYHOLLEro PYHKLMOHANbHOIO
6noka

MNapamempbl py4HO20 3adamyuka:

Cnocob ycTaHOBKU

Bonblie-meHbLIe

[WNCKPETHOCTb YCTaHOBKM

0.01%

Bpems nsmenenns Ha 100%, He Gonee

16 c

Bua 6anaHcMpoBk/

OuHamunyeckasd, cTatuctnyeckas

1.4.5 ®yHKUMOHaNbHbIE NapaMeTpPbl NPOrpaMMHbIX 3a4aT4YMKOB

Tabnuua 1.4.13 — OyHKYUOHarbHbIE Mapamemphbl PoepaMMHbIX 3a0am4yuKos

TexHUYeckasa xapaktepucTuka

3HaueHue

MakcrmarnbHoe Y1Cno y4acTKOB OAHOW Nporpammbl

48

BbinonHeHne nporpaMmbl

OpHokpaTHOe, MHOTOKpaTHOe, LMKINYeckoe

MakcumanbHoe YMCro MHOTOKPaTHOro NOBTOPEHNS
nporpaMmbl

99

KomaHapb! ynpaBneHusi nporpammoi

BbiGop nporpammel, Nyck, cTom, cbpoc, nepexoa K
cregyroLiemy y4acTtky

CocTosHUs nporpaMmmbl

lMyck, cTon, c6poc, KOHeL, NporpaMmbl

KoHTponupyemble napameTpbl

Homep nporpammbl; HOMep NOBTOPEHUS; HOMEP
yJacTka; BpeMsi, OCTaBLUIEECs 10 OKOHYaHUs y4acTka;
COCTOsIHWE MpOorpamMmel

YnpasneHue 8bixodamu:

Cnocob ynpaBneHns B py4HOM pexume

Bonblue-meHbLIe

Bpemsi M3MeHeHUs aHanoroBoro curHana B py4Hom
pexume

He 6onee 16 cek

Paspeluatowast cnocoGHOCTb KOHTPOSS NOMNOXEHMUS
UCMONMHUTENBHOTO MexaHnama no undpoBoOMy
nHankaTopy “Beixog”

0.1%

1.4.6 NocnepoBatenbHbIN UHTepdenc RS-485

Tabnuua 1.4.14 — TexHu4yeckue xapakmepucmuku rnocrnedogsamesibHo20 uHmepgetica RS-485

TexHUYeckasa xapakTtepucTuka

3HauveHue

KonunyecTBo npuemonepenaTynkoB

[Jo 32 npuemonepenaTymkoB Ha OOHOM CEerMeHTe

MakcumanbHas gnvHa nvHum B npegenax ogHoro
CerMeHTa cetn

Jo 1200 meTtpoB

[ManasoH ceTeBbiX agpecoB

255

Bug kabens

BuTasi napa, 9KkpaHupoBaHHasi BUTas napa

[poTokon cBasun

Modbus pexum RTU (Remote Terminal Unit)

[anbBaHMYeckasa pasBsaska

MHTepdenc ranbBaHUYeckn N30NnpoBaH OT ApYrnx
BXOJO0B-BbIXOO0B M OCTalnbHbIX Lienen, HanpseHne
ranbBaHM4eckon passsskn He meHee 500 B

1.4.7 dnekTpuyeckue gaHHble

Tabnuua 1.4.15 — TexHu4YecKue xapakmepucmuku 3/1eKmponumanusi

TexHU4Yeckasa xapaktepucTuka

3HauyeHue

rabapuTHble pa3mMepbl Groka KOHTposnJiepa

(96 x 96 x 189) mm

Hanps»keHne nutaHus

~220 (+22B,-33B) (60 +1) Ny
=(24+4) B nocTosiHHOrO TOKa

MoTpebnsaemas MOLLHOCTb

He 6onee 13 B-A (~ 220 B),
He 6onee 350 MA (= 24 B).
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Tabnuya 1.4.16 - TexHUYECKUE XapakmepuCmuKu 3/1eKmpornumaHusi NacCUBHbIX aHano208bIX Unu QUCKpemHbIx 0am4yukos

TexHuYeckasa xapakTepucTuka

3HauyeHue

KonnyecTtBo MCTOYHUKOB NUTaHUS

2 (npu ycrnoBum 3akasa)

3ﬂeKTp0I'IVITaHVIe

24B+1B

[NoTpebnsaembiin TOK N0 NuTaHuno 24 B

< 30 MA

1.4.8 Kopnyc. YcnoBus akcnnyaTtauuu

Tabnuya 1.4.17 — [abapumHbie pa3mepb! U yCcrio8ust SKcrayamayuu Koimpornepa MUK-52

TexHuuyeckas xapakTepucTmka

3HaueHue

Twn kopnyca

Kopnyc onsi yTonneHHoro LWMTOBOro MOHTaxa

Pasmepbl poHTanNbLHOM paMkm

96 x 96 Mm

MoHTaxHas rnybuHa

190 mm max

Bblpes Ha naHenwu (wmTe)

92+0.8 x 92+08 ym  DIN43700

KpenneHue kopnyca

B anekTtpowmrtax

Pa6boyas Temnepatypa

ot muHyc 40 °C go nntoc 70 °C

Temnepatypa xpaHeHus (NpegenbHas)

oT muHyc 40 °C go nntoc 70 °C

KnumaTtuyeckoe ncnonHeHme

ucnonHexue rpynnsl 4 cornacHo FOCT 22261, Ho ans
paboTbl npu TemnepaType ot muHyc 40 °C go 70 °C

ATmocdepHoe gaBneHune

Ot 85 go 106.7 kla

Bunbpauws ucnonHexue 5 cornacHo FOCT 22261

3akpbiToe, B3pbIBO-, NOXapobesonacHoe.

Bosgyx B nomeLLeHnn He JOMKEH coaepxaTb MNblv u
MowmelueHne NPUMECK arpeccrBHbIX NapoB M ra3oB, BbI3bIBaAIOLLMX

KOpPPO3UI0 (B YACTHOCTM: ra3os, CoaepaLlmnx
CEPHUCTbIE COEANHEHUS UMM aMMUaK).

[MonoxeHne Nnpyu MoHTaxe

Jlroboe

CteneHb 3aWwuTbl

IP30; knemmHo-6no4Hoe coeanHenune P20 cornacHo
FOCT 14254-96

Macca, He 6onee

1.0 kr

Tabnuua 1.4.18 — MabapumHbie pa3mepb! KIIEMMHO-6/104HbIX coeduHumernel

FaGapuTHble pasmepbl KNEMMHO-6J104YHbIX
coeguHuTenen

3HauyeHue (BxLUxI), Mmm

CoeguHuTenb kneMmmHo-6no4Hbin Kb3-34-01-0,75 71 x129 x 30
CoeguHuTenb knemmHo-6no4Hbin Kb3-34P-01-0,75 86 x 181 x 45
CoeguHuTenb KneMMmHo-6no4Hbi KB3-34C-01-0,75 86 x 181 x 45
CoeguHuTtenb kneMmHo-6no4Hbin Kb3-34K-01-0,75 86 x 181 x 45
CoeauHuTenb kneMmmHo-6no4YHbin Kb3-24-10-0,75 72 x 87 x 30

CoeauHuTenb kKneMmHo-6no4YHbin Kb3-24-11-0,75 72 x 87 x 30

CoeguHuTenb KneMmHo-6no4Hbin KB3-24-20-0,75 60 x 87 x 30

CoeguHuTenb kKneMmmHo-6no4Hbin Kb3-28P-12-0,75 86 x 116 x 45
CoeauHuTenb kneMmHo-6no4Hbin KB3-28K-12-0,75 86 x 116 x 45
CoeauHuTenb kneMmHo-6no4HbIn KB3-28C-12-0,75 86 x 116 x 45
CoeguHuTenb kneMmmHo-6no4Hbin Kb3-30P-12-0,75 86 x 141 x 45
CoeguHuTenb KneMmHo-6mno4Hbin KB3-30K-12-0,75 86 x 141 x 45
CoeauHuTenb KneMMmHo-6no4HbI KB3-30C-12-0,75 86 x 141 x 45
CoeguHuTens knemmHo-6no4YHbin Kb3-40P-01-0,75 86 x 179 x 45
CoeauHuTtenb kneMmmHo-6mno4Hbin KB3-40K-01-0,75 86 x 179 x 45
CoeauHuTenb kneMmHo-6no4HbIn KB3-40C-01-0,75 86 x 179 x 45
CoeguHuTenb kneMmmHo-6no4Hbin Kb3-54P-01-0,75 72 x 258 x 45
CoeauHuTenb KneMMmHo-6mno4Hbin KB3-54K-01-0,75 72 x 258 x 45
CoeauHuTenb kneMmHo-6mno4HbIn KB3-54C-01-0,75 72 x 258 x 45
CoeauHuTenb kneMmmHo-6no4yHbin Kb3-51-01-0,75 87 x 60 x 25
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2 PyHKUMOHAarNbHblIe BO3MOXHOCTU

2.1 ApxuTekTypa KOHTponnepa
2.1.1 Ba3oBble apXUTEKTYPHbIE 3NIEMEHTbI

Apxutektypa koHTponnepa MWK-52 onucbiBaeT WHPOPMALMOHHYIO OpraHnsaumio KOHTponnepa Wu
XapakTepu3yeT ero kak 3BeHO CUCTEMbI YNpaBneHus.

YacTb apXuTeKTypHbIX 3NeMeHTOB CTPYKTYpbl peanu3oBaHa annapaTHO, 4YacTb - nporpammHo. Bce
nporpaMmHoe obecneveHune, hopmypyloLLiee apxXUTEKTYpY, 3alMTO B NMOCTOSHHOM 3anoMUHAaOLEM YCTPOMCTBE U
nonb3oBaTento HeJoCTYNHO. He3aBMCMMO OT TOrO, Kak peanu3oBaHbl 3MEMEHTbl apXMTEKTYpbl — annapatHo WUmu
NporpaMMHO — Monb3oBaTernb MOXET NMPeACTaBNATb KOHTPOMNep Kak usgenue, B KOTOPOM BCE 3fIEMEHTbI pearnbHO
CYLLIECTBYIOT B BMAe OTAEMbHbIX Y3MO0B.

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

* annapatypa BBOAa-BblBOAA MHpopmaLumm (6azoBon Moagenu n moaynen paclunpeHns);
* annapartypa onepaTuMBHOIO yNpaBeHnst 1 HaCTPONKMK;

* annapartypa UHTepgencHoOro kaHana;

* yHKLMOHanNbHble 6Mnoku;

» BubnuoTeka pyHKLMOHANbHbIX GIOKOB.

RS-485

Annapatypa Annapartypa 1
on epaTWBHOrO WHTepdelicHoro »
ynpaBneHus KaHana

Bubnuoteka :
 fnnaparypa = dyHiyo- Annaparypa |
o : ] : BblBOAA |
{ MHchopmauun ‘ HanbHBX P :
3 pMatil F Bnokos ? 1 HdpopmaLun |
Al1-Al8
AQ

1

DH-DI5 | =
3 N | DO1-DO5

¥

o our four ¢ H .

$YHKUNOHANBHbIE
Bnoku

PucyHok 2.1 - Apxumekmypa koHmposiepa MUK-52
2.1.2 BHelwHuMe curHansl v annapaTtypa BBoga-BbiBoAa

KoHTponnep paccyvTtaH Ha NnpMeM 1 Bbligady ABYX BUOOB CUrHAINOB:
* aHarnoroBbIX;
* OUCKPETHBIX.
dopmupoBaHMe MMMYMNbCHbIX CUTHANOB Ha BbIXOAE MMMYMbCHOMO perynsatopa BbINONHAETCA NPpOrpamMmmHo, U
3TW cUrHanbl NOCTYNalT Ha UCNOMNHUTENbHbIE MEXaHU3Mbl Yepe3 OUCKPETHbIE BbIXOAbl KOHTponnepa. Annapatypa
BBoAa (BxoaHble YCO) npeobpasytoT aHanoroBble M AUCKPETHbIE CUrHAanbl, MOCTyNatolWme Ha BXo4 KOHTpornepa, B
undposyto opmMy. AnnapaTypa BeiBoaa (BbixofHble YCO) ocylecTBnsieT obpaTtHoe npeobpasoBaHue.
BHellHMe uUenu MOAKIYAKTCA K KOHTPONEPY Yepe3 BHELIHWMI pasbeM M pasbembl AN NOAKMYEHMUS
Lenen BBOAa-BbiBOAA.
Bce aHanoroBble M OUCKPETHbIE BXOAbl M BbIXOObl KOHTPOSfepa MOSIHOCTbIO YHMBEpPCaribHbl B TakoM
CMbICIEe, YTO B UCXOOHOM COCTOSIHUM OHU HE «MpUBSi3aHbl» K KakMM-nnbo yHKUMsIM KoHTponnepa. Takas npuesaska
OCyLLeCTBNSAETCA Nonb3oBaTenemM 1 peannsyeTcs B npouecce nporpaMmmMupoBaHus.

2.1.3 AnnapaTtypa onepaTuBHOIro yrnpaBreHUsi U HAaCTPOMKMN

AnnapaTypa onepaTvBHOrO YynpaBlieHWs (nuueBasi NaHenb) paccuMTaHa Ha onepaTopa-TexHorora u
onepaTopa-Hanagyuka. JlvuueBasi naHenb umeeT Habop KnaBWL, CBETOAMOAHBLIX M LMMPOBbLIX WUHAUKATOPOB, C
MOMOLLIbIO  KOTOPbIX OMepaTop-TEXHOMOr «BeAeT» TEeXHOMOTMYECKUN MpOLEecC: KOHTPONMMPYeT ero napameTpbl,
N3MEHSIET PeXnMbl yNpaBneHnsl, MeHseT YCTaBKku, NyckaeT, ocTaHaBnueaeT n copacbiBaeT nporpamMmmy 1 T. 4.

C nomoLblo NUUEBON MNaHenu MOXHO MPOrpamMMMpoBaTb KOHTPONSEpP, BbINOMHATL HACTPOMKY ero
napameTpoB, a TaKkkKe KOHTPONMPOBAaTb 3HAYEHUSI MePEMEHHbIX BO BHYTPEHHMX TOYKaxX CTPYKTYpbI.

B o6Luem Buae nuLeByto NnaHens (NynbT HACTPONKM) MOXHO paccMaTpuBaTh Kak MHTEPENC C YENOBEKOM.
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2.1.4 Annapartypa nHtepdencHoro KkaHana

B KkoHTpomnnepe umeeTca UMHTepdencHbIN KaHan nocrnefoBaTenbHON CBA3W. JTOT KaHan umeeT npuemo-
nepegartymk, npeobpasylowmin BXOAHOW NOTOK nocrnefoBaTenbHbIX OGUT MHopMaumm B LMGpPoBYIO MHGOpMaLmio,
npeacTaBneHHylo B Buae 6anToB (T. €. npeobpasylowmnin nocnegoBaTenbHbI KOA4 B NapanfenbHbid), a Takke
ocyLecTBnsOWMN obpaTtHoe npeobpasoBaHue.

MpuHnmaemble ©n nepefaBaemble COOOLEHMA XOTb W SABNSAIOTCA  LUMAPPOBLIMA, HO OHU  MOTYT
«MPeAcTaBnATb» Nobble curHanbl, obpabaTbiBaeMble KOHTPOMNNEPOM: aHaNoroBble, BPEMEHHbIE, YNCMOBLIE U T.4.

Bce curHanbl nepegatTcs Yepes MHTepdenc nocrefoBaTenbHO, HO CKOPOCTb MX Mepefayn AOCTaToYHO
BeNnvKa Ans Toro, 4Tobbl ANS nNpoueccoB GOMbLIOTO U cpedHero HbICTPOAENCTBMA MOXHO BbifIo cyMTaTh, YTO BCE
CurHanbl nepejaroTcs O4HOBPEMEHHO.

2.2 dyHKUMOHanbHbIe 6nokoBble anarpammbl (FBD)
2.2.1 dyHKUMOHanNbHbIE GNOKK

B wncxogHOM cocTodHWM (*)yHKLI,VIOHaJ'IbeIe 6roku OTCYTCTBYKOT, U HUKakune dyHKUMM MO 06pa60TKe
CUrHanoB KOHTPOJ11€POM He BbINOJIHAKTCA.

Peanun3oBaHHble nporpaMMHO yHKLMOHanbHble 6noku obpasytoT o6nacTb ynpasneHns KoHTponnepa.

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

CucTtema nporpammyMpoBaHnsa peanu3oBaHa B COOTBETCTBUM C TpeboBaHnAMY cTaHdapTa MexayHapogHon
OnektpoTexHnyeckon Komuccun (MOK) IEC 1131-3 u npegHasHayeHa pAnst paspaboTkM MporpammHOro
obecneyeHusi, npegHasHavyeHHoro pAns cbopa [AdaHHbIX W yNpaBneHWs TEeXHOMOTMYeCKMMM MpoLeccamu,
BbIMOMHAEMbIMWU Ha NPOrpaMMUpPyeMbIX KOHTporepax.

B kavecTBe #3blka NpOrpaMMUPOBAHUS B CUCTEME peanu3oBaH A3blk (YHKUMOHANbHLIX 6rOKOBbIX
anarpamm Function Block Diagram (FBD), npegocTtaBnsiowmin nonb3oBaTento MexaHnaMm o6 beKTHOro B13yarnbHOro
nNporpaMMmMpoOBaHUS.

2.2.2 bubnuoteka (pyHKLMOHANbHbIX 6110KOB

KoHTponnep coaepxut obLunpHyto 6ubnnoTeky yHKUMOHanbHbIX BrI0KOB, 4OCTaTOYHYO Af1s TOro, YTOObI
pelaTtb CpaBHUTENbHO CrOXHbIE 3aA4ayu aBTOMaTUYECKOrO PeryriMpoBaHnsa 1 MOrMKO-MPOrpaMMHOro yrpasneHus.
MomnMo yHKUMOHamMbHBIX GrIOKOB aBTOMAaTUYECKOro PperynvpoBaHWs M JOMMKO-NMPOrPaMMHOro yrnpaBfieHns B
6ubnunoteke nmeetca GomnbLION Habop (yHKUMOHAaMbHbIX GrOKOB, BLIMOMHAOLWMX AWHAMUYECKUE, CTaTU4eckue,
mMaTemMaTnyeckune, Norm4eckne n aHanoro-AUCKpeTHble Npeobpas3oBaHNs CUrHanoB..

YacTtb 6MOnMoTEYHbIX PYHKUMOHAIbHBIX GIIOKOB BbIMOMHAET 0CODYI0 3a4ady: OHa CBA3bIBAET annapatypy
KOHTpoOnnepa C OCHOBHOM Maccon (yHKUMOHanbHbIX 6mokoB. K aTuM «CBA3HBIMY» (DYHKUMOHaNbHbIM 6nokam
OTHOCATCS:

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

AnnapaTHble 3neMeHTbl CTPYKTYpbl KOHTponnepa (BXxogHble U BbixogHble YCO, nuvueBas naHenb,
UHTEPMENCHbIA KaHam) Ha4yMHaloT BbIMOMHATL CBOM (DYHKLUWM NULLb MOCne TOro, kak OyayT Mcnonb30BaHbl Kakve-
nnbo cooTBeTCTBYOWMNE (DYHKLMOHAMNbHBLIE BrOKN.

Bonee nogpobHo OubnuMoteka w onucaHue yHKUMOHaNbLHLIX ONOKOB npeAcTaBneHbl B
pykoBoacTBe [TPMK.421457.005 P32.

2.3 O6wue ceomncTBa (PYHKLUMOHaNbHbIX 61OKOB
2.3.1 Bxoabli-BbIX0Abl M NapameTpbl (pyHKLUMOHaNbHbIX 6510KOB

B obuwem crnyyae (yHKUMOHAmNbHbLIA GNOK MMeeT CBOM BXOAbl, BbIXOAbl, MapaMeTpbl HACTPOWKM W
dbyHKUMOHanNbLHOE SAPO.

®yHKLUMOHaNbHbIM 6NOK - 3TO rpaduyeckoe n3obpaxeHue Bbi3oBa OOHON M3 yHKUMWA. [paduyeckm
KaXkabl OyHKLMOHAmbHbIA OMOK MOXHO MPEACTaBUTb B BUAE MPSIMOYroribHMKA (CM. puc. 2.2), BHYTPU KOTOPOrO
umeetcsa obo3HavyeHve PyHKUMM, BbINONHAEeMON 6riokom. Bxoabl hyHKUMOHANbHOro 6oka CoOeAnHSITCS CBA3AMU C
apyrumu  6rniokamu. OAMH MNM HECKONbKO (PYHKUMOHAambHbIX ONOKOB COEAMHEHHbIE CBSA3AMU Mexay cobown,
o6pasytoT nporpammy Ha s3bike FBD.

®yHKUMOHaNbHEIM Gnokam B nNporpaMme Monb3oBaTens NpucBavBalTCs NOPSiAKOBbLIE HOMepa, KOTopble
naeHTUUMPYIOT BIOK B CUCTEME, a TaKKe ONpeaenstoT 04epeaHOCTb BbIMONHEHNUsI GNIOKOB B NporpaMme.

[anee no TekcTy pykOBOACTBA MO 3KCMyaTauun UCMOmnb3yeTcs eanHas cMcTeMa YCroBHbIX 0603Ha4YeHNi
yHKUMOHaNbHbIX 6MOKOB (NOPSAKOBbLIX HOMEPOB, TUMOB, MOAMMMKATOpPa) B MPOorpaMme Mnosib3oBaTens:
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08-SUMM(13)-04, rge:

08 - NOPSIAKOBBIA HOMep (byHKLMOHanNbHoro 61oka B nporpaMme nonb3oBaTens,
SUMM(13) - ycnoBHoe 0603HaveHne Trna (dyHKkumm 6noka) n bubnuoTeuHsli Homep 6moka,
4 - MoaMdmKaTop KonmM4yecTsa BXOA0B (YMCMNO BXOAOB)

(ykasbiBaeTca AN dyHKUMOHanNbHbIX Br10KOB, Yy KOTOPbLIX MMeeTca MoaudukaTop,
N He yKa3blBaeTcs Ans 6r10KoB, B KOTOPbIX MOAUMMKATOP OTCYTCTBYET).

Kaxxgbih 610K B 3aBUCUMOCTM OT BbINOSTHAEMON UM beHKLI,I/II/I nMeeT onpegerieHHoe Konnm4ecTteso BXO40B U
BbIxo4o0B. Bxoabl Bcerga pacnonoXeHbl crnesa, a BbiXodbl - CripaBa.

YenoesHoe obosHaueHne BuBnuoreuHbiii Homep Enoka MopAakoBwIA HoMep
chyHKUMK Bnoka: OAHO3HAYH O MAEHTUchULUpYeT Bnoka B nporpaMme
‘CYMMATOP” €ro Tun nonb3oBaTens
Moamndpukarop \ \
pasmepa ycTaHoBNeH =4, SUMM(13) 1 Boixoa,
4TO 0bpasyeT YeTbipex- P
EXOA0BOW CyMMaTop TN i
E - 02 gaini=2.8
Bxoap! == "%l03 gain2=s. 01| ouT.

NP3 0204 gaind=0.63

BasoBblid agpec - Homepa,
perucTpoBoil obnacTtu NP4 0405 gaind=0.04 —_ | HaWMEeHOBAH WA
3aaeTcA npu = W 3HauYeHuA
nporpaMMMpoBaHIK napameTpoB Bnoka

PucyHok 2.2 - @yHKyuOHarbHbIU 6110k cymmamopa

MapameTpbl HacTponkn (pyHKUMOHANBLHOro Gryioka 3aJalT pasnuuyHble CBOWCTBA, Hanpumep, Homep
BXOQHOIO curHana, KoadUUUEHT yCUNeHusl, MaclTabHbIn KOIMMUUMEHT, CMELLeHWe curHana, noCTOsIHHAas
BpeMeHU punbTpa, MakCumanbHble U MUHUMarbHbIE rPaHnLbl U3MEHEHUS kakoro-nnbo napameTpa v T.M.

B pes3ynbTaTte BbINOJIHEHUA beHKLI,VIOHaJ'IbeIM ©rokom COOTBeTCTByFOLLI,eVI d)YHKLI,VIVI Ha ero BbIXxoaax
CbOpMVIpyIOTCH CuUrHanbl, KOTOpbl€ onpeaenarTca COCTOAHNEM BXOOHbIX CUTHANoB U HACTPOEeYHbIX NapaMeTpoOB.

Moa 6a3oBbIM agpecoM PerucTpoBOW NaMATU pasymMeTbCs MamaTb, BblAereHa Mnog Kaxaoe CBOWCTBO
dyHKUMoHanbHbIX 6nokoB. K npumepy, dyHkumoHanbHbin 6nok SUMM(13), n3obpaxeHHbIi Ha pucyHke 2.2,
3aHumaeT adenku namatn 01,02...05. Ecnn B nporpamMmme ecTb eLle OAMH MAEHTUYHbIN BoK, Kak N306paxeHHbI Ha
pucyHKe 2.2 1 ero NOpsAKoBbIN HOMEP 2, TO YKe ero csoncTea byayT 3aHmmaTth Ayerikn ¢ 06 no 10 n T 4. bnokn 6e3
CBOWICTB HE BHOCSITCH B PEIMCTPOBYIO 06nacTb.

Tak, Hanpumep, Ha puc.2.2, Ha BXo4 cymmaTopa noctynaeT 4 curHana. 3T curHanbl CyMMUPYIOTCS C
Y4eTOM COOTBETCTBYIOLMX MacCLUTabHbIX KO3((ULMEHTOB, KOTOpble YyKasaHbl B nNapameTpax, [AoGaBnsiercs
CMelLLleHne ¥ pe3ynbTUPYHOLLMIA CUrHan NocTynaeT Ha BbIXo4 (PyHKLMOHanNbHoro 6roka.

Takum 06pasom, Ha BbIXOAEe PYHKLMOHANBHOIO 6rioka cyMmaTopa popMUpYeTCsl CUrHan, KoTopbIi 3aBUCUT
OT BXOZHbIX CWUTHaroB M YCTAHOBIEHHbIX MapaMeTpoB W AN fpumepa Ha puc. 2.2 MOXeT ObiTb NpefcTaBreH
MaTeMaTU4YecKol 3aBUCUMOCTbIO:

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

Yucno BXxoOOB U BbIXOOOB (yHKUMOHANbHOrO 6noka He UKCMPOBaHO W OnpefensieTcss BUAOM
dyHKUMOHanbHOro 6noka. Hu B ogHoM dyHKUMoHaneHoM 6noke uucrno BXOOOB He npesbiwaet 12, yncno
BbIXO4OB Takxe He npeBbllaeT 12.

B yacTHOM cnyyae dyHKUMOHAmNbHLIA BNOK MOXET HE UMETb BXOAOB MNWN BbIXOAOB. Bhile peub wna o
OOCTYMHbIX UMK SIBHBIX BXOAaX W Bbixogax (PyHKUMOHAnNbHOro 6roka, T. €. Tex BxoAax-BbIXxo4ax, KOTopble MOXHO
cBOGOAHO KOHUIypMpOoBaTh — NOAKMOYATL K APYrMM (DYHKLMOHaNbHBLIM Griokam.

HekoTopble hyHKUMOHamMbHbIE GIOKM UMEKT HesiBHble BXOAbl M (MnK) BbIXOAbI, UMELME cheunanbHoe
Ha3Ha4yeHne U He JOCTYrHble Ansi KoHUrypupoBaHus. K Takum dyHKUMOHaNbHbIM 6riokamM OTHOCMTCS BCs rpynna
CBA3HbIX (PYHKUMOHamMbHbLIX BrOKOB: (hyHKUMOHanbHbIe GrokM BBOAA-BbIBOAA, (PYHKLUMOHAnbHbIE GMokM npuemo-
nepefaun, yHKUMOHamNbHbIE GIIOKM ONepaTUBHOMO YrpaBneHusi, YHKUMOHaNbHble GNOKU Nonb3oBaTENbCKOW
naHenu MHAMKaLMKN 1 ynpaBreHust.

Kak Tonbko OfiMH 13 Taknx pyHKUMOHanNbHbIX GIIOKOB UCMONb3YeTCs, ero HeABHbIE BXOAb! U (UMW) BbIXOAbI
aBTOMaTMYECK/ COEeAMHATCA C annapaTypon, 06CnyxuBaTb KOTOPYH MPU3BaH AaHHbIA (PYHKLMOHANbHBIA BIIOK.

Hanpumep, kak Tonbko ByaeT ncnonb3oBaH yHKUMOHamNbHbIA GNOK aHanoroBoro BBOAa, HESIBHbIE BXoAa
3Toro doyHKLMoHanbHoro 6noka aBToMaTuyecku coegmHsitca ¢ AL cooTBeTCTBYtOLErO KaHana, obpabaTtbiBatoLwym
curHanbl. A Ha BbIXogax 3TOro pyHKUMOHanbHoro 6Groka 6yayT cdopMupoBaHbl OOLLEAOCTYMNHbIE CUrHarbl,
3KBMBArIEHTHbIE CUTHaNam, NocTynarwLLMM Ha aHanoroBble BXoAbl KOHTposepa.

MoaTomy, ecnu Ha BXof Kakoro-nmbo yHKLMOHaNbLHOro 6roka HyXHO MofaTb aHanoroBbl CUrHarm, aToT
BXOA, MpU MporpamMupoBaHnM criegyeT COeAMHWUTb C COOTBETCTBYIOLUMM BbIXOAOM (MaclTabupoBaHHbIM UMK He
MacLuTabrpoBaHHbIM) PyHKUMOHaNbLHoro 6noka aHanorosoro Beoga AlN (puc. 2.3).
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PucyHok 2.3 - ®yHKyuoHarnbHbIl 610Kk aHarno208020 8800a C HEsI8HbLIMU 8xo00amMu

HesBHble BxoAbl 1 BbIXOAbI HA rpadnyecknx cxemax yHKUMOHanbHbIX 61okoB He oToBpaxatoTcs.

Bce Bxoabl u napameTpbl (OYHKUMOHANBHOrO 6roka MMeKT CKBO3Hyt0 Hymepauuio oT 1 o 98. Beixoabl
DYHKLMOHaNbLHOro 6rioka Takke HyMepyrloTcs ABYX3HAYHOM AecaTtuyHon undpon ot 1 go 98.

Ecnn napameTpbl dyHKUMOHANBbHOrO 6oka ABMASTCA CBA3aHHBIMU NapameTpamu, T.e. NOAKMYEHHbIMU K
Kakmm-nnbo BbIxodam Apyrnx G110KoB, TO X HyMepaumns OCyLLECTBMASETCH CO CMeLLeHNEM, PaBHbIM MaKCMManbHOMY
Homepy BXxoAaa.

B kaxgoM KOHKPEeTHOM (yHKLUMOHanbHOM 6rnoke 4Mcno BXOZOB M (UMW) BbIXOAOB MOXET OblTb MeHbLUe
YKa3aHHOroO MakCUMarnbHOro 3HaYeHus.

2.3.2 PekBu3nTbI hyHKLUMOHaNbHbIX GIIOKOB
B obwem cnyyae 6nbnmoTeydHbIn pyHKLMOHanNbHbIN 610K MMeeT cneayroLme pekBnsunTbI:

* 6GUBNNOTEYHBIN HOMEpP, COOTBETCTBYHOLLMI HOMEPY BbINOMHAEMON OYHKLNK;
+ 6a30BbIN agpec perncTposoi obnacTu napameTpos;
* MogndmKaTop pasMepa, onpeaensowmin, HanpMmep, KONM4ecTBo BXo4oB 6noka 1 T.n.

BnbnuoTeyHbIn HOMep MpeacTaBnseT coOOoN ABYX3HAYHYIO OECATUYHYIO LUMdPY U SBMSETCA OCHOBHBLIM
napaMeTpomM, XxapakTepum3yHLLMM CBONCTBA (PYHKLMOHANbHOro 6noka.

B 6ubnuoTeke KOHTponmnepa HeT HM OOHOrO PYHKUMOHaNLHOro 6rnoka, KoTopbin He nven 6bl Homepa, HO B
ouanasoHe umncen ot 00 go 98 ecTb HOMepa, KOTOPbIM He COOTBETCTBYET HU OAMH U3 MMEKLMXCH TUMOB
yHKUMOHarbHbIX 6rnokoB. Takne HoMepa Ha3blBalTCS «MYCTbIMUY» U 3TUM HOMEpPaM YCIIOBHO MOXHO MOCTaBUTb B
COOTBETCTBME MOHSATUE «MYCTOro» (pyHKUMOHanbHoro 6noka. «Iycton» dyHKUMOHaNbHbIA 6NOK HE UMEET BXOAOB-
BbIXOZI0B, HWKAKOW paboTbl HE BLIMOMHSIET U HE BNUSET Ha paboTy Apyrux yHKLMOHamNbHbIX 610KoB, HO B MamsATK
3aHMMaEeT onpeaeneHHoe MecTo 1 TpebyeT HEKOTOporo (HEGONbLLIOro) BpeMeEHM Ha obCnyxnBaHue.

O6bl4HO MoaudmKaTop 3a4aeT YMCNO OAHOTUMHBLIX BXOAOB MMM Onepauui, KOTOpble MOXET BbIMOMHATH
OOMH  PyHKUMOHanbHbI  6nok.  Mopudpmkatop pasmepa Takke 3agaeT  [OMNOMHWTENbHbIE  CBOWCTBA
dyHKUuMoHanbHOro 6noka. Hanpumep, B cymmartope Moaudumkatop pasmepa 3agaeT Yucno CyMMUPYeMbIX
BXO[OOB, a B nporpaMMHOM 3aaT4yMKe — YMCIO Y4acTKOB MPOorpamMmel v T. M.

Moaudmkatop pasmepa (konuuecTBa BxoOoB) ycTaHaBnueaetcsa Ha YPOBHE 2 nporpammupoBanus
byHKUMOHanNbHbIX 6r10KOB.

Psn dyHKUMOHanNbHbIX GROKOB (HanpUMep, WHTErpUPOBaHUS, YMHOXEHUS W T. A4.) moaudukatopa He
numeer.

®yHKUMOHaNbHbIE BNOKM OQHOro TUMa C OOHVMM U TEM Xe HOMEPOM (PYHKLIMU, UCMONb3yeMble B PasHbIX
6rokax, MOryT UMeTb UHAMBUAYaNbHBIN MOAUMUKATOP B KaXA0M DyHKLMOHaNbHOM 6rioke.

Hanuune mogmdumkaTopa CyLeCTBEHHO paclnpseT BO3MOXHOCTU OyHKUMOHanNbHbLIX 6nokoB. Hanpumep,
npu UCNonb3oBaHMn YHKLMOHaNbHOro 6rnoka MHOroBxogosoro «W», oguH 6riok MOXeT MMeTb YeTblpe BXOAa, a B
[Opyrom criydae Tpu - CM. NpUMep Ha puc. 2.4.

DYHKUMOHaNbHbIA Brok
“Muoroexgaoeoro U”,

MogucbrkaTop pasmepa =4 ﬂND M{20)
'dlﬂa o

“dIN;

daT

DyHKLMOHaNbHbIA Brok

“Muoroexgaosoro U”,
MoAUHKaTop pasmepa = 3\

AND_M{20)

daT

PucyHok 2.4 - BnusiHue Modughukamopa pasmepa
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BasoBbI appec permctpoBoin obnactv napameTpoB. [MapameTpbl kaxgoro dyHKUMOHanbHoro 6rnoka
OOIMKHbI pa3MeLLaTbCs B perMcTpoBor obnactu Apyr 3a Apyrom, No Nnopsaky, HadmHas ¢ agpeca 0000, yka3aHHOro B
COOTBETCTBYIOLLEM pPEKBM3NTE (PyHKUMOHanNbHoro 6noka. To ecTb 6a30BbIN agpec yHKUMOHaNbLHOro 6noka — aTo
HOMEp AYerkn permcTpoBoi obnactn nNamATM KOHTpomnnepa, B KOTOPOW AOIMKEH pasMellaTbCa NepBbivi napameTp
aToro dyHKUuMoHaneHoro 6noka. basoBbii agpec perncTpoBoi obnactn napameTpoB  pyHKUMOHanbHoro 6roka
HacTpanBaeTcd nonb3oBatenem B pexume [TPOTPAMMUPOBAHNA Ha ypoBHe  KOHGUrypupoBaHUsi
dyHKUMoHanbHoro 6roka (yposHe No2).

2.3.3 MporpammupoBaHue (pyHKLUUMOHaNbHbIMWU GrIOKamMu

Mpw NnporpamMmmupoBaHuy PYHKLMOHaNbHbIMKM 6riokaMun B 60NbLUNHCTBE Criy4YaeB AeNCTBYIOT Npasuna:

* pyHKUMOHaNbHLIM Grokam npucBavMBalTCs MOPSAKOBbIE HOMepa, KOTopble MAeHTUdUUMPYT 6rok B
cuCTeMe, a Takxke onpeaensoT o4epeHOCTb BbIMONHEHNS BNOKOB B NporpamMme;

* OyHKLMOHaNLHOMY 610Ky MOXeET ObITb NPUCBOEH N06OIN NOPAAKOBLIN HOMEP;

* B O4HOW nporpaMme pyHKUMOHarnbHbIe 6N10KU OAHOIO 1 TOTO e TUMa MOXHO MCNOMNb30BaTb MHOMOKPaTHO;

* HE MOXeT ObITb CBOGOAHBIX (HEMOAKIOYEHHbIX) BXOA0B (OYHKLMOHANbHOro 6rnoka;

* [ONyCcKalTCH CBA3N BXOAOB W BbIXOAOB M06Oro tvna, T.K. npeobpas3oBaHuWe TWUMOB OCYLLECTBRAETCS
aBTOMaTNYECKM.

M3 9Tx npaBun MMeTCA cneayroLme NCKNIoYEeHUS:

* AN HEKOTOPbIX (PYHKUMOHANbHLIX GNOKOB MMEETCs OrpaHuMYeHne Ha KpPaTHOCTb WX MCMONb30BaHUSA B
npegenax ogHOro KoHTponnepa. Tak, yHKUMOHamnbHbIA GNOK aHanoroBoro BBOAA MOXHO MCMOMb30BaTb NULLb
CTONbKO pas, CKOMbKO aHaroroBblX BXOAOB €ro MOBTOPHOE WCMOMb30BaHWE IULIEHO cMbicna. AHanornyHble
orpaHnyeHus (Mo aHanorM4HbIM NpUYMHaM) UMeIT Apyrue yHKLMoHanbHble 61okn BBOAA-BbIBOAA MHAOPMaLIMK.

2.3.4 MporpammHasa mogenb (PyHKLMOHANbLHOro 6okKa

MporpaMmHas Mogesnb yHKUMOHaNbHOro 6rioka npeacraeneHa Ha puc. 2.5.

MoawndukaTtop
paamepa
PyHKuus Bnoka | Func_Block (xx)-m NN
INP1 |01 MapameTpbl
Gnoka:
INP2 |02 01 01| oOuT
NP3 _oa|  ©2
INP4 |04
YY
MporpammupyemMbsie perucTpbl: NapameTphl
(napameTpbl Gnoka) Bnoka:
BaszoBblit agpec —p 7] 01
nepeoro Gnoka 1 02
00! =
BasoBbl agpec » ]
ceaylodoro 6noka L YY

PucyHok 2.5 - lNpoepammHast Modesnb ¢hyHKUUOHaIbHO20 br10ka

2.4 BO3MOXHOCTU KOHpUrypmpoBaHus
2.4.1 3apaun KoHduUrypmpoBaHus

B npouecce KOHUrypupoBaHWs Ansi KaXAoro BXOAA Kadoro dyHKUMOHanbHoro 6roka 3afjaeTcs
WCTOYHMK curHana (34echb M farnee UMElTCs B BMOY TOJbKO SIBHblE BXOAbl U BbIXOAbl (PYHKUMOHAMBHBLIX GrOKOB,
HesiIBHble BXOAbl M BbIXOAbl MMEKT (OUKCUPOBaHHYIO «MPUMMCKY» U KOHUrypuMpoBaHWiO He noanexart). Bce
BO3MOXXHOCTU KOH(PUrypUMpOBaHMS OAMHAKOBbI Kak AN BXOAOB, TaK U AN MapameTpoB, MO3TOMY B AallbHELLEM
MeXZy HAMU He filenaeTcs pasnuyus.

He MoxeT 6bITb CBOBOAHBIX (HEMOAKIHYEHHbIX) BXOA0B (hYHKLMOHANbHOro 6roka.

CurHanbl, nogaBaeMble Ha BXOAbl, NMOCTYNaOT C BbIXOAOB (PYHKLMOHAmNbHbLIX GroKoB. Mpy KOHMMrypaumm
NS BXOAOB 3aaeTcsi HomMep (hyHKLMOHANbLHOro 6r1oka M HOMep BbIXoAa, K KOTOPOMY MOAKITIOYAETCs AaHHbIN BXOA.

YKasaHHble KOH(UrypaLuoHHblE BO3MOXHOCTM MO3BOMSAIOT CTPOWTb YMpPaBnsAllWMe CTPYKTYpbl CaMbIX
pasnuyHbIX KOHMUrypaumin. Tak, CBSI3n BXOAOB C BbIxoA4aMu (DYHKLUMOHAmNbHbIX OFOKOB MO3BOMSAT BbIMNOMHATH
CMOXHYI anropuTMmnyeckyto obpaboTky curHanoB. Hanpumep, HyxHO cBsidaTb 12-e cBoyictBO (3agaHue MU[I-
perynatopa) co BTOpbIM aHanoroBbiM BxogoM. [nsg atoro Ha 3 ypoBHe (NporpamMMuMpoBaHuE CBSI3EN) HYXHO
BblIOpaTb HOMep 1 BbIXOA Oroka, KOTOPbIN HYXXHO CBS3aTb - B HaWeM cryyae 4-i Bbixog 2-ro 6noka, - nocrne atoro
BblIbpaTb HOMep 6i0Ka, CBOMCTBO KOTOPOrO HYXXHO CBSidaTb (B AaHHOM criyyae 3-i 6riok) M HOMmep, KOTOpbIn

opMMpyeTCcs kak HOMEpP CBOWCTBa, KOTOPOE AOIMKHO OblTb CBSI3HOE + BCe BXOAa AaHHOro (yHKUMOHANbHOMO
Onoka.
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PucyHok 2.6 — CesisHble napamemps|

AHanoruyHasa cBs3b MapameTpoB (YHKUMOHANbHbIX OMOKOB MNO3BOMSET BbLIMNOMHUTL aBTOMaTUyeckoe
n3meHeHue noboro napameTpa HaCTPOWKM (aBTONOACTPONiKA).

2.4.1.1 UuBepcusa curHanos

PacLumpeHmnio hyHKLMOHamMbHBIX BO3MOXHOCTEN CNYXMUT eLle 0gHa BO3MOXHOCTb - CUrHan Ha nobom Bxoae
npu HeOo6XOAUMOCTU MOXHO UHBEPTUPOBATb.

Mcnonb3yeTcsa TONbKO ANst AUCKPETHLIX CUrHanoB 1 0603HavYaeT nsMeHeHne coctosiHns (3ameHy 1 Ha 0 n 0
Ha 1) cm. puc. 2.4, 2.7.

B0O3MOXHOCTb WMHBEPTUPOBAHWA MO3BONSET YNpaBNsiTe WHBEPTUPOBAHHLIM CUrHanoMm, 3anyckatb Wnu
cbpacbiBaTb TanmMep He NepegHuM, a 3agHMM OPOHTOM curHana u T. 4.

2.4.2 NMpaBuna KoHcpuUrypnpoBaHus

B0O3MOXHOCTM KOHUIYPMPOBaHUSA He 3aBUCAT OT PyHKUMOHAaNbHOro 6510Kka 1 onpeaensoTca cneayowmm
npasunamu (puc. 2.7):

* He moxeT ObITb cCBOBOAHBIX (HEMOAKMIOYEHHBIX) BXOAOB (hYHKLMOHaNbLHOro 6roka.

» Jllobon puckpeTHbI BXxoA4 (OYHKUMOHANBHOrO Oroka MOXHO WHBEpPTUpPOBaTb (B MCXOAHOM COCTOSIHUM
WHBEPCKS OTCYTCTBYET).

* K niobomy Bxogy ntoboro pyHKLMOoHansHoro 6:10ka MOXHO NOAKMYUTE cneumnanbHbId YHKLUMOHAMNBbHBIN
6ok, KOTOpbIV 3a4aeT curHan B BUAe 3HauYeHnst (KOHCTaHTbl unn koadpduumeHTa).

* BbIxoAbl yHKUMOHAaNbHOro 6roka MoryT octaBaTbCsi CBOOOAHBIMM (HEMOAKTHOYEHHBIMW).

Ha puc. 2.7 npegcraBneH npuMmep KOHUypupoBaHUS.

1o v | potes s

RS 1] e, S . a ainag i |71 PO
B “diNg, 02 2 01| 40T - dINT B dINZ & dING
“dING 03
DS 2| = DOT(09) 10
01 nlMP=2. dIN1 o — 01 nOLT=2,
T P 0| o _ i o2 il g dNT ANz dINP &
vl 4=Top of [MTR=00010.0 [o1] gour o
dSET(83) 4 *dRF, 02 02| TM DOT{09)
01 45ET=1. o1 o v AINE 0 01 n0LT=3.

+
+
+

PucyHok 2.7 - [pumep KoHueypuposaHusi

EnvHas cuctema ycnoBHbIX 0603Ha4YeHuin pyHKUMOHanNbHbIX OMOKOB: MX MNOPSAKOBLIX HOMEPOB B
nporpamme nonb3oBaTens, obo3HaveHre Tuna (hyHKumMm 6roka) u 6ubnuoTeyHbI HoMep 6oka, a Takke 3HavYeHue
mMoaudukaTopa pasmepa (konuyectsa BXoOO0B) NpmMBoaAnTCs B pasgene 2.3.1.

Ha puc. 2.7 npefctaBneHbl pasnuyHble NPUMEPLI 1 BapuaHTbl KOHUIYPUPOBaHUS:

1) nokasaHa cBsI3b (yHKUMOHanNbHOro 6noka MmHoroBxogoBoro «WM»  5-MULTI_AND(20)-03 w
dyHKUMoHanbHoro 6rnoka pauckpetHoro Bxoga 01-DIN(06). [Ons o6pas3oBaHuMs [OaHHOW CBA3W, Ha YPOBHE
KOHdpurypauum, Bxog 01 dyHkumoHanbHoro 6noka 5-MULTI_AND(20)-03 nogkntoyaetca k  Bbixogy 01
dyHkumoHanbHoro 6roka 01-DIN(06).

2) nokasaH BapuviaHT KOHdUrypauuu, npu KOTOPOW [Ba BHELIHWX BXOAHbBIX OUCKPETHbIX CUrHama v oguH
KoadppmumneHT (B AaHHOM cryyae pofb KoddduumeHTa BbINOMHAET Normyeckass nepemMeHHas, yCTaHOBIEeHHast
dyHKUMOHanbHbIM 6rnokom 4-dSET(83) obpabaTtbiBaloTcst OyHKUMOHAmNbHLIM 61TOKOM MHOFOBXOA0BOMO F10rM4eCKOro
«M» 5-MULTI_AND(20)-03 B COOTBETCTBMM C 3aBUCUMOCTbIO:
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dOT = dIN1 & dIN2 & dIN3.

roe: dOT - pesynbtaT 06pabotkm, dIN1, dIN2 - auckpeTHble curHanbl, NocTynatowme Ha Bxog koHTponnepa, dIN3 -
KO3 pMUMEHT, NpuHUMatoLWwniA 3HaveHnsa 0 unn 1 n yctaHaBnvMBaembli OnepaTopoM Bpy4Hyto. [Ansg noakmnoyeHns K
AVCKPETHbIM BXO4aM KOHTpOMnepa MCMosfb3yloTcs (yHKUMOHanbHble 6rmokn BBOAA AWMCKPETHbIX curHamos 01-
DIN(06) n 02-DIN(06). Bxogbl 01 n 02 dyHKumnoHanbHoro 6noka mHorosxogosoro M 5-MULTI_AND(20)-03
nogkntoyarTea kK Bbixogy 01 6noka 01-DIN(06) u Bbixogy 01 dyHkumoHanbHoro 6noka 02-DIN(06), a Bxog 03
dyHKumMoHanbHoro 6noka MmHorosxogosoro W 5-MULTI_AND(20)-03 nogkntovaetca k 6noky 4-dSET(83) ans
3aJaHnsi TOrMYeCcKom NepemMeHHON.

3) BbixogHon curHan dyHkumnoHanbHoro 6rnoka mHorosxogosoro M 5-MULTI_AND(20)-03 nogaetca Ha 1-i
OUCKPETHbIN BbIXOL KOHTponnepa, Anga yero Ha Bxog 01 6noka guckpeTtHoro Bbixoga 9-DOT(09) nogknioveH 01
Bbixog 6noka wmHoroBxogosoro W 5-MULTI_AND(20)-03. Curhan Ha Bxoge 01 dyHKumoHanbHoro 6noka
anckpeTtHoro Bbixoga 9-DOT(09) nHeepTupyeTcs.

4) Ha puc.2.7 nokasaHa MHBEPCUS BXOLOB CrneayrLLmx (yHKLMOHAamNbHbIX GITOKOB:
Bxon 02 n 03 6noka 5-MULTI_AND(20)-03, Bxoa 02 6noka 6-TIMER(38), Bxog 02 6noka 7-OR(21), Bxog
01 6noka 9-DOT(09).

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

HecmoTpsa Ha TO, YUTO BXOAHblIE U BbIXOOHbIE CUrHanbl KOHTpomnnepa MoryT ObiTb TONbKO ABYX BWAOOB -
aHanoroBble U AUCKPETHble, (PYHKUMOHAnNbHbIE OMNokM paccymMTaHbl Ha 06paboTky curHamnos, nMmetowme Gonbluve
pa3Hoobpasusi.

Hanuune 6onee pa3Hoobpa3HbIX CUrHaNoOB CBSA3aHO C AByMs obctoATenscTtBamu. Bo-nepBbix, B cocTaBe
6ubnunoTekn ectb hyHKLMOHanNbHbIe BoKN, CBSA3aHHbIE C OTCYETOM pearnibHOro BpeMeHu (TaiMepbl, NporpaMMHble
3a4aTyvkM M T. M.) U CO CYETOM 4mcra cobbiTuin (cyeTumkn). Bo-BTOpbIX, Kak ykasbiBanock B M. 2.3.1, napameTpbl
HACTPOMKN PYHKLMOHAMNbHbIX GNIOKOB 3a4at0TCs C MOMOLLIbIO CUrHArNoB Ha €ro HaCTPOEYHbIX BXOA4aX, a NapaMeTpoB
HACTPOWKN C TOYKM 3peHmns nx bopmaTa nmeroT 6onbLuoe pa3Hoobpasue.

B 1abn. 2.1 npeacraBneH NomnHbIn nepeveHb curHanos, obpabaTtbiBaeMbIxX PyHKLMOHaNbHbIMK Griokamu. B
CBA3N C TEeM, YTO MapamMeTpbl HACTPOMKM MOryT 3afdaBaTbCs aHaNOMM4YHbIMW CUrHanamu, MocTynawwmMMu Ha
HacTpoeyHble BXxoAbl (YHKUMOHANbHbIX OnokoB, B Tabnuue He [fenaeTcs pasnuuMs Mexay CcurHanamu u
napameTpamu HacTpolku. B 1abn. 2.1 npuBegeH mMakcumarnbHbIi Anana3oH U3MEHEHWUSI CUrHamnoB. B KOHKpeTHOM
yHKUMOHaNbHOM G1oKe 3TOT Anana3oH MOXeT ObiTb OrpaHuUYeH.

Hanpumep, BbIXOAHOW curHan yHKUMOHANbHOrO 6Grnoka perynmpoBaHUsA OrpaHWyeH YCTaHOBIEHHbIMM
YPOBHAMW BCTPOEHHOIO OrPaHWYUTENS UMW, HanpuMep, YYMCMOBOW CWUrHam, XapaKTepu3ylowwui HOMep TeKyLlero
yyacTka nporpaMmbl, OrpaHuyYeH napameTpoM (yHKUMOHanbHOro 6noka mporpammHOro 3agaTtyvka, 3afaroLero
KONMYeCTBO y4acTKOB, U T. M.

MepeyeHb curHanos, obpabaTtbiBaeMbix DYHKLMOHAMBHBIMWY BrioKaMu, BKIOYaET crieytoLine TUnbl:

* aHanoroBsbIN (M3MepsieMble NapaMeTpbl, 3HaYeHNEe aHanoroBbiX BXOA0B-BbIXOA0B, TEXHNYECKNe
eavHNLbl, KOIPPULIMEHT, CKOPOCTb U3MEHEHMS NapameTpa U T.M.);

* ANCKPETHbIN, UMMNYNbCHBIN;

* YNCIOBOW;

* BDEMEHHOW (YyCTaBKa BpeMEHU, ANUTENbHOCTb MMMYIbCa).

B koHTponnepe MUK-52 Bce onmcaHHoOe Bbile MHOroobpasue TUMOB CUMIHaNoB U MapaMeTpoB HACTPOWKN
obcnyxnBaeTcsa 0OLLENPUHSATLIM HAOOPOM TUMOB AAHHbIX.

Mpu atom obecneuvrBaeTcsi NPOCTON MHTEpdenc ¢ 6azammn AaHHbIX OPYIMX S3bIKOB NPOrpamMMUpPOBaHUS,
4yTo CnocobCTBYET YHUUKALUMM WU pasBUTUIO NpPOrpaMMHoro obecrneyeHus KoHTponnepa. B Tabnuue 2.1
npeacTaBneH HAbop TUNOB AaHHbIX A3bIKa, UCMONb3yeMbIX NPU peanusaunm QyHKLMOHaNbHbIX GrTOKOB.

Tabnuya 2.1 - Tunbl OaHHbIX

o KonuyectBO
" 0O6bLem 3aHMmaemon
HaumeHoBaHue TuNa Odvana3oH uameHeHus S Mcnosnb3yeMbIiX
peructpoB
OuckpeTHoe 0wnm 1 2 banTa 1 perucTp
Llenoe ctaHgaptHoe -32768 ... 32767 2 banTa 1 perncTp
Llenoe gnuHHoe -2147483648 ... 2147483647 4 banTa 2 perucTpa
BelyectBeHHoe -3,4x10 38 ... 3,4x10 *38 4 Gaiita 2 peructpa

*

MpumeyaHve. [Ouana3oH M3MEHEHUS TUMOB [OAHHbIX HA NWLUEBOW MaHenuM KOHTpoSiepa OrpaHudeH
COOTBETCTBEHHO Yncrnamm ot —9999 no 9999.

CooTBETCTBME TWUMOB [aHHbIX, TUMOB CWUrHANoOB M NapaMeTpOB HACTPOMKM (OYHKLMOHANbHLIX GrokoB
npvBeneHo B Tabnuue 2.2.
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Tabnuya 2.2 - Coomeemcmeue murnos daHHbIX, MUMNo8 cuaHanos U napamempos Hacmpouku
CurHanbl U napameTpbl HACTPONKU
(pyHKLMOHaNbHbLIX 6JIOKOB
1 AHamnoroBbIl (M3MepsiemMble % NN TEXHNYECKNE eaNHULIbI BeluecTBeHHbIN
napameTpsbl, 3HaYeHVE aHanoroBbIxX
BXO/10B-BbIXOJOB, TEXHNYECKNE
eAnHULbI, KO3 MULMEHT, CKOPOCTL
N3MEeHeHns napameTpa 1 1.1.)

PasmepHoCTb Tunbl AaHHbIX

2 ONCKpeTHbIN, UMMYNbCHbLIN 0/1 Llenoe ctaHgapTHoe
3 Yucnoson - Llenoe ctaHgapTHoe
4 BpemeHHON (Bpems, ANUTENbHOCTb | Yacbkl, MUHYTbI, CEKYHAbI, AeCATbIe 0NN cekyHa, | Llenoe anuHHoe
umnynbca) ansa niamkaumm: 0 — 994 59m (0 — 3599999 —

AN U3MEHEHUsi NnapameTpoB Mo ceTh)*™1

*1. Hanpumep ecnu ecmb 3HavyeHue spemeHu Y4:MM:CC:[ (4yacbi:MuHymbi:ceKyHObI:00nu ceKyHd), mo
3HaqeHue yenoeo 0nuHHoz2o X 6yde pasHo: X = [ + 10*CC + 600*MM + 36000*44Y.

Pa3MepHOCTb aHanoroebliX CUrHanoB U napamMmeTpoB, a Takke CKOPOCTU UX U3MEHEeHUA onpenendeTcda B
npotecce kannbpoBkM KOHTponnepa n MoxeT BbiTb 3agaHa NMbo B NnpoueHTax, NMBo B TEXHUYECKMX eAMHULIaXx.

PasmepHOCTb BpeMEHHbIX MapameTpoB 3adaeTcd Auana3oHOM BPEMEHU KOHKPETHOro (OyHKLMOHaNbHOro
6roka (4acbl, MUHYTbI UMM MUHYTbI, CEKYHAbl COOTBETCTBEHHO).

B npouecce BblMMCNEHWA 3HAYEHMS] CUTHANOB W MNapaMeTPOB KOHTpoOnfepa aBTOMAaTUYECKU
OrpaHNYMBaloTCs AMana3oHOM U3MEHEHMS COOTBETCTBYIOLLUX TUMOB AaHHbIX.

Mpyn KOHTpPONE aHanoroBblX CUrHANOB B TEXHUYECKUMX eauHMUax Ha UugpoBbIX MHAOMKaTopax
paspeLuatoLast cnocobHocTb Hankauum He npesbiwaeTt 0.001 eguHuy (unm 0.01%).

AHanoroBble curHanbl POPMUPYIOTCA Ha BbIXoAe TakuX (PyHKUMOHAanbHbIX GNOKOB, Kak perynsropbl,
CyMMaTopbl, 3a4aTyvkn, UHTerpaTopsl 1 T. 4. K aHanoroBbiM curHanam OTHOCATCS Takvue napamMeTpbl HACTPONMKK, Kak
npegensl cpabaTbiBaHNA KoMnapaTopa, YpOBEeHb OrpaHnyeHns n T. n. HecmMoTps Ha TO, YTO Ha aHanoroBbIX BXoAax
M BbIxodax KOHTponnepa curHan MeHsetcd B auanasoHe 0-100%, Ha Bbixoge GYHKUMOHaNbHbIX GnOKOB
aHanoroBbI CUrHaM MOXeT M3MeHATbCS B Oonee LUMPOKOM Auana3oHe — B AMana3oHe COOTBETCTBYIOLUMX TUMNOB
AaHHbIX. 3TO MO3BONSAET, Harnpumep, cknafgelBaTb ABa Yucna, kaxgoe u3 kotopbix paBHo 90%, M Ha Bbixode
cyMmaropa nofyyaTtb npaBunbHbIN pesynbTaT. Ecnv pesynbTar Kakmx-nmbo BbIMMCNEHUW OKasbiBaeTcs Gorblue
YCT@HOBMNEHHOro TWNa AaHHbIX, TO CUrHan Ha Bbixode (YHKUMOHANbHOro 6roka orpaHnyMBaeTcs 3HaYeHUAMU
COOTBETCTBYIOLLEro TMNa AaHHbIX.

BpemeHHbIe curHanbl POPMMPYIOTCH Ha BbIXOAE TailMepoB, NPOrpaMMHbIX 3a4aT4YMKOB, OAHOBUOpaTOpPOB
M T. N. dyHKUMOHaNbHbLIX 6rokoB. K BpeMeHHbIM curHanam OTHOCATCA Takue napaMeTpbl HaCTPOWMKW, Kak
MOCTOSIHHbIE BPEMEHW, MPOTHKEHHOCTb yYacTka, BpeMsl BblAEpXKN 1 T. N. B koHTponepe npedycMoTpeHbl YeTbipe
pasmMepHOCTM ANs BPEMEHHbIX CUTHanNoB: AecsaTble [OMM CeKyHAd, CeKyHAbl, MWHYTbl W 4ackl. KoHkpeTHas
pa3MepHOCTb ONpeaensieTcs COOTBETCTBYIOLLMM TUMOM dPYHKLMOHanNbHoro 6noka (cm. Tabn. 2.2).

[ns BpeMeHHbIX CUrHanoB MUHUManbHbIN War U3MEHEHUs 1 YCTaHOBKU B AENCTBUTENBHOCTU peanusyeTcs,
TONBbKO €Crin 9TOT wwar 6onbLue BpeMEHN LMKNa, C KOTopbIM paboTaeT KOHTponnep.

Yucnosble cUrHanbl — 3TO CUrHanNbl Ha BbIXOAE CHETUYMKA Unu Apyrnx yHKUMOHanbHbIX 6nokax, pabota
KOTOPbIX CBsi3aHa C OTCYETOM COObITUIA. YCNOBBIMU MOTYT ObITb U MapamMeTpbl HACTPOWMKN, HAaNpUMep, YNCIO MOXET
3a4aTb rpaHNYHOE 3HaYeHne curHana Ha BbiBOAE CYeTYMKa, HOMep dTana, K KOTOPOMY AOMMKHA NepenTy rnormyeckas
nporpamma u T. m.

AuckpeTHble curHanbl 06blMHO o6pabaTbiBalTCs NOrMyeckMMu  yHKUMOHAaNbHbIMU - Briokamn U
dyHKUMOHanNbHBIMU Gnokamu, CBA3aHHBIMU C MepekntoyYeHnem curHanoB. OgHaKo AMCKPETHbIMWM MOryT ObiTb U
napameTpbl HacTporku. Hanpumep, AUCKpeTHble curHanbl B (PyHKUMOHanbHOM Oroke 3adaHus onpeaensior,
[OIMKHa N BbINOMHATLCA CTaTUyYeckas u AnHammnyeckas 6anaHcupoBka.

MacwwTtabHbIM Ko3adhduLmeHT — 3TO NapameTp HaCcTPOMKK psaa yHKUMOHAaNbHbIX 6rokoB, rae TpebyeTcs
macwTabvpoBaHue curHanoB. Tak, 3TOT kO3pdULUMEHT Mcnonb3yeTca B (DYHKUMOHAmNbHbBIX Grokax aHanoroBoro
BBOJA M BbIBOAA, CyMMMPOBaHWS C MacwitabvpoBaHmem u T. n. KoadhduumeHT nponopLmMoHansHOCTU NCMONb3yeTcs
B OCHOBHOM B (pyHKLMOHanNbHbIX 6riokax perynnpoBaHus.

CKOpOCTb M3MEHEHWUs1 aHarnoroBbiX CUrHanoB — 3TO NapameTp HAaCTPOMKM 3afalolmi, Hanpumep,
CKOpPOCTb W3MEHEHUs Mpu  AMHamMuyeckon OanaHcupoBke WnW  3afjaloleld  OrpaHWYeHuMss  CKOpoCTU B
dyHKUMOHanbLHOM 6110Ke orpaHnyYeHNst CKOPOCTHU.

OnuTenbHOCTb MMNyNbca — 3TO NapameTp HACTPOWKN (PYHKLMOHaNbHOro 6roka MMNynbCHOro BbiBOAA.
OTOT napameTp 3agaeT MVHUMAarnbHYK ANWMTENbHOCTb WMMMYNbCa, (POPMMPYEMOro MMMYIbCHBIM PErynsTopoM.
OnuTenbHOCTb MMMNyNbCa OTCUYMTBIBAETCH B AECATLIX A0MNAX CEKYHADbI.

TexHU4Yeckme eanHULbI — 3TO NapameTpbl HACTPONKN PYHKLMOHarbHbIX 61OKOB ONepaTUBHOIO KOHTPONS.
C nomoLblo 3TUX NapamMeTpoB 3adaeTcs chopmaTt yucna, B KOTOPOM KOHTPONMpyeMble mapameTpbl (Hanpumep,
napameTp, 3agaHue, paccornacoBaHve v T. 4.) BbIBOAATCSA Ha UHANKATOPbI NULIEBOW NaHenw.

2.5.2 BzauMHOe COOTBeTCTBUE CUTHaANoOB U napameTpoB

Mpun KOHMUIypUpoBaHUM (OYHKLMOHANBHBLIX BITOKOB Pa3HOTUMHOCTbL CUrHaMNoOB Ha COEAMHSIEMbIX BXOOaX He
ABNSIETCS NPEnsTCTBMEM AJ1S X COEAUHEHUS. EAMHCTBEHHO, YTO HEOGX0AMMO NPU 3TOM YYUTLIBATL - 3TO B3aMMHOEe
COOTBETCTBME AManasoHa U3MEeHEHUs PasfnyHbIX CUrHasoB.

Hanpumep, ecnu BpeMeHHO BbIXoZ TaiMepa CBS3aTh C aHasloroBbiIM BXOAOM CyMMaTopa, TO 3HaYeHne Ha
BXOAEe cymmaTopa OyaeT onpeAensiTbCa COrnacHo COOTHoLweHMo: X = 10*T.
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B3anMHOe COOTHOLUEHVWE WMEeTCs He TOMbKO MeXAYy HEenpepbiBHbIMU CUTHaNamu, HO W Mexay
HenpepbIBHLIMWU CUrHaNamu, C OOHOW CTOPOHbI, U AUCKPETHbIMW C Apyrol. Ecnu, Hanpumep, Bxoa cymmaTopa
CBsi3aTb C BbIXOAOM NMOrM4eckoro yHKUMoHaneHoro 6mnoka, To NpM M3MEHEHUW cUrHana Ha BbiXxoge NocrnegHero ¢
HyNns Ha eQuHULY curHan Ha Bxogde cymmaropa byaet AuckpeTHO nameHaTbes ¢ 0 Ha 1 (eanHny unu %).

B3aumHOoe cOOTBETCTBME pPa3nNMyHbIX CUrHamoOB Ha BbIxogax M Bxodax MYHKUMOHamNbHbIX 6Gnokos
npveeneHo B Tabn. 2.3.

Tabnuya 2.3 - BzaumHoe coomeemcmaue cu2Hanos

CurHan Ha Bxoge CwurHan Ha Bbixoae 61oka (MCTOYHUK)

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

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

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

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

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

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

2.6 Mopspok ob6cnyxmBaHusA (pyHKLMOHaNbHbIX 6110KOB
2.6.1 Luknu4yHocTb paboThbl

Livknorpamma paboTbl KOHTpoOnfepa npeacTaBneHa Ha pucyHke 2.8. Bpems uukna BbINOMHEHUSA
nporpamMmbl  Monb3oBatens dwukcupoBaHo u coctaenseTr 0.1 cekyHabl. BHauvane o6cnyxuBaetcs nepBbli
dyHKUMOHanNbHBIA 6oK, 3aTeM BTOPOM U T.A4. Noka He ByaeT obcnyxeH nocnegHuii pyHkUMoHanbHbIi 6nok. Korga
BpemMsA B npefenax YCTaHOBMEHHOIO BPEMEHM LMKMa WCTeveT, mMporpamma BHOBb nepengeT K obcnyXvBaHuio
nepBoro MyHKUMOHaNbLHOro 6roka.

CeaHc ceTeBoro obmeHa C BEpPXHUM YPOBHEM YCMOBHO MOKa3aH B UMKIe KoHTponnepa. Ha camom pene
ceTeBoOW 0OMEH HOCUT CnyYanHbIA XapakTep MO OTHOLLEHWIO K LIMKIY KOHTponsepa.

Iy

1. CuntbiBaHUE
BXOAHBIX N EPEMEHH biX

2. BeInonHeHWe ogHoro
npoxoaa nporpamm

3. YetaHoBka
BbXOAHbE NepemMeHHb

4. CereBoii obmeH
€ BEpPXHUM YPOBHEM

PucyHok 2.8 - uknozpamma pabomsi KoHmMporsnnepa

O6uiee Bpems, 3aTpayMBaemMoe Ha obcnyxuBaHWe yHKUMOHAnNbHbIX 6nokoB Tes M MHTEPKENCHOro
kaHana TuH, OMKHO ObITb MeHbLUE BpemMeHu umkna, pasHoro 0.1 cek:
Tos + Tun < 0.1 cek

2.6.2 3apepxkka o6cnyxmBaHus (pyHKLMOHaNbHbIX 6TOKOB

B kaxgom uukne yHKUMOHANbHbLIA 6rok nofyyYaeT Ha CBOM BXOAbl CUrHambl, BbIYMCNEHHbIE B
npeablayleM umkne yHKLMOHANbHBIMU GriokaMu, K KOTOPbIM AaHHbIA (PYHKUMOHaNbHBLIA 610K NoaKNioYeH no
KOHdurypaumm. LIMknuuHocTe oBcnyxunBaHua (yHKUMOHanNbHbIX GMOKOB NpMBOAWUT K TOMY, UYTO 3ajepxka B
0bpaboTke curHanoB 3aBUCUT OT MopsAKka NPOrPaMMUPOBAHUS COEAMHEHHbLIX Mexay CO60M (DYHKLMOHAMNbHBLIX
6nokoB. NoaTomy, Hanpumep, B cxeme puc. 4.2a obLlias 3agepxka obpaboTkM COCTaBnNsAeT OAMH LMK, a B CXeme
puc. 2.96 — gBa uukna. 10 06CTOATENBLCTBO CregyeT yyYuTbiBaTb NPY NPOrpaMMyMpoOBaHUN (PYHKLMOHAMbHBLIX
6rokoB.

O6wan pekomeHAauus: AN MUHUMU3AUMW 3a[EpPXKW XenaTenbHO, 4YTOObl (PYHKLMOHamMbHbLIN GrokK-
WCTOYHMK MMEN MEHbLUUIA HOMEP, YEeM (DYHKLMOHANbHBIA BrOK-MPUEMHUK (BENWYMHA STOW pasHULbl 3HAYEHUS He

umeer). Bx Boix
Func_Block (xx) 04 Func_Block (xx) 15
INP1 101 01 oUT  INP1 01 01] ouT
a)HoMep BRoka-MeToUHNKS MeHbLUE HOMepa BNoka-NpHemMHIKa, 3afepHKa - OAMH LMKn
B B
Func_Block {xx) 04 Func_Block (xx) 15
INP1 |01 o1jouT| |[INP1jO1 01] ouT

6) Homep 6noka-meTowHWKa Gonelle HoMepa bNoka-NpyWeMHVKa, 3adepxKa - ABa Lkkna

PucyHok 2.9 - 3adepixka obcryxueaHusi
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3 CeTeBas apxuTeKkTypa

3.1 ObLwee onncaHue ceTu

KoHntponnep MUK-52 nmeeT wnHTepdencHbIN KaHan nocrnefoBaTernibHOW CBA3WM, C MOMOLLbI KOTOPOro
KOHTpOnnepbl MOryT o6beAVHATLCS B NTOKanNbHYIO UK pacnpefeneHHyo ynpaensioLLyto ceTb. B ceTu koHTponnepsl
MoryT obMeHuBaTbCA MHPOPMaLMEN, Kak C KOMMbIOTEPOM, TaK U Mexay COBON.

®usmyeckas opraHu3sauunsa ceTv npeacTasneHa B pasgene 3.2.

Jlornyeckas opraHunsaums ceTv npeacTaeneHa B pasgene 3.3 1 MMeeT cregylLlme BO3MOXHOCTU CETEBOTO
obmMeHa nHdopmaumen:

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

2) o6bmMeH uHdopMaumen Mexay KOHTponnepamu 1 KOMNbITEPOM,

3) koMBuHMpOBaHHasA opraHun3auusa obmeHa, obbeanHAKLWAA BCe NpenMyLLecTBa ABYX NepBbix CNOCO60B
ceTeBoro obmeHa.

3.2 dusnyeckas opraHusauusa ceTu

KoHTponnepbl B CeTu CBA3bIBAOTCH APYr C APYrOM C MOMOLLbIO BUTOW Napbl MPOBOAOB. [nvHa nvHUKM CBA3U
moxeT gocturate 1200 M (Ha OQHOM CerMeHTe ceTu) B 3aBUCUMOCTM OT YCTAHOBMEHHOW CKOPOCTU nepenayv
OaHHbIX. [Ins yBenuueHus AMWHbl NMHUKM CBSI3W, @ TaKkKe KONMYEeCcTBa CErMEHTOB WCMOMb3yT MarucrpanbHble
ycunuTenwu.

CeTb MMeeT MHOroTOYEYHY0 KOH(UIypaumio 1 LWMHHYO TOMNOMOrMo. [Ins noCcTpoeHUs CeTU KOHTPOMMEpPoB
(no 31), npegHasHayeHHbIX Ansi OoOMeHa WHoOpMauuern C KOMMbIOTEPOM, HeobXxoauMO [OMNOMAHUTENbHOE
YCTPOWCTBO, KOTOpPOE MCMonb3yeTca Ana npeobpasoBaHust nHtepdencos USB B RS-485 - BINN-52 (RS-232 B RS-
485 - BlNU-485, Ethernet B RS485 — SDS-485).

Ecnu koHTponepbl pasmeLyaloTcst Heganeko Apyr oT gpyra (Hanpumep, B npeaenax O4HOro noMeLleHus),
3KpaHMpoBaTb NpoBoaa He TpebyeTcs. Mpu 3HaUYUTENBHBIX PACCTOSAHUAX MEXAY KOHTPONnepaMu U Hanmynm nomex
Ha NMHMM NPeanoYTUTENBHO UCMOSb30BaTh 3KPAHNMPOBaHHYHO BUTYIO Napy.

K nHTepdelicHbIM BXO4aM KOHTPOMMEPOB, PacrofOXEHHbIM B KPaWHUX TOYKax COEAWHUTENbHOW NMHWM,
Heo6XoAMMO MOAKMIYMTL [ABa TepMUHanbHbIX pe3uctopa conpotueneHneMm 120 Om (R1 n R2). MNogkntoueHue
pesuctopoB k koHTpornnepam Ne 01-30 He TpebGyetcsa. [lMoaknioyeHne TepMuHanbHbIX Pe3MCTopoB B Oroke
npeobpasoBanns nHTepgericos blMA-52 (BIMN-485, SDS-485) — cm. pykoBoacTBe No akcnnyataumm Ha BIn-52
(BrNMiN-485, SDS-485). MoakntoueHne TepMnHanbHNX pe3ncTopoB B koHTpornepax MUK-52 - cm. pucyHok 3.1.

CTpyKTypHas cxema noaknioveHnss MHTepdencHbIX Liener nokasaHa Ha puc. 3.1.
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* dnuHa omeemerneHuti om nuHuu ces3u Lo (Mpu yka3aHHoM criocobe rnodkntoyeHusi) 0omkHa bbimb HauMeHbWweU.

PucyHrok 3.1 - CmpykmypHasi cxema rnodko4eHuss uHmepgelcHbix yenel

3.3 Jlornyeckas opraHusaumsa ceTm
3.3.1 CeTeBas agpecauusi KOHTPONJIepoB

Kaxgomy koHTponnepy MUK-52, nogknoveHHOMY K CeTu, NPpMCBanMBaeTCs YHUKarbHbIA NIOMMYECKMIn HoMep
- CeTeBON agpec unum Homep npubopa B ceTu. JTOT HOMEpP yCTaHaBMMBaETCs B MpoLecce NporpaMMUpPOBaHNS Ha
YpPOBHE KOHdUrypaumm B npoLeaype «CUCTeMHble napamMeTpbl» (CM. pasgen 5).

Mopsifok ceTeBbIX afpecoB B CETU HUKaK He CBSA3aH C (PU3NYECKUM NOPSAKOM BKITHOYEHUS KOHTPOMMEpPOoB.
CeTeBble agpeca MOryT ycTaHaBnNvMBaTbCS B NoOow nocnefoBaTenbHOCTU UM UMETb NMPOMYCKM.

Mpu ycTaHoBKe ceTeBbIX aApecoB AOMKHbI BbINOMHATLCA Crneaylowme npasuna:

* 3Ha4YeHne CeTeBOro agpeca ycraHasnumeaeTcs B npefenax 0-255;

* KOHTPOSJep, KOTOPbIA y4acTByeT B OOMeHe, He OOIMKEH MMeTb ceTeBoW agpec, pasHbii 0. Mpu N=0
KOHTpOMnep NporpaMMHO OTKITIOYEH OT CETU, U HEe pearMpyeT HU Ha Kakue 3anpochkl BHELUHUX aBOHEHTOB, HO Mpwu
3TOM LIENOCTHOCTb CETU COXpaHAeTCs;

* MaKkcMMarbHOE YMCIO KOHTPONnepoB, 06beanHAEMbIX OOHUM CErMEHTOM CeTW, He [OSIKHO NpeBbiwaTh
31. MNpu ncnonb3oBaHWM MarucTpanbHbIX YCUNUTENEN KONMYECTBO KOHTPOSNEPOB HE AOSMKHO npeBbiwats 250;

* B OHOW CeTM He JOIMKHO ObITb ABYX Unn Bonee KOHTPOIIEPOB, UMEKLLMX OQNHAKOBLIN CETeBOW agpec.
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3.3.2 Bo3amoxxHOCTM 06MeHa MHopMaLmen Mexay KOHTponsepamm

ObmeH nHdpopmMaumer Mexay KOHTpornepammn OCYLUECTBSETCA Ha YPOBHE BbIXOAOB W/MNM napameTpoB
bYHKLMOHamNbHbIX 6r10KOB.

WHunumanusaumio obmeHa nHdopmaumen mexay KoHTpornnepaMmu nponssoamnT MacTep-yCTPOWCTBO CeTu —
KOMMNbIOTEP MNW OPYron KOHTPONnep, nocbinas B CeTb CheuManbHylo LUMPOKOBeLLATeNbHY0 KOMaHA4y O Hadvane
ceteBoro obmeHa. Komnblotep (Mnu Opyrow KOHTponnep), SABMASSCb AMCNEeTYepoM ceTeBoro obmeHa, nNpoBOAauT
CMHXPOHM3ALUMIO W KOHTpOnb Hag obmeHoM no cetu. KoHTponnep (Aaucnetyep ceTeBoro obmeHa) AOSKeH
ucnonb3oBaTb (PyHKUMOHanbHbIN 6ok LAN_SV(1).

dunanyeckasn opraHusaums ceTv npeacTasneHa B pasgene 3.2.
Mpu cBA3KM pyHKLUMOHanNbHLIX BrIOKOB Yepes ceTb MeeTCs psf 0COBEHHOCTEN:

* HenocpeacteseHHO cBA3biBaTb (YHKUMOHaNbHble OGNMOKM 4Yepe3 ceTb Henb3s - ANnd Takow CBA3U
UCMOnb3yHTCS ABa crneumanbHbiX yHKUMOHanbHbIX 6noka: 6nok nHtepdencHoro BoiBoga LAN_OUT(04) n 6nok
uHTepdgericHoro BBoaa LAN_IN(03).

* Ecnn BbIxogHble curHanbl Kakmx-nnbo yHKUMOHanNbHbIX GNOKOB OOMXKHbI MepeAaBaTbCA B Apyrue
KOHTPONNEpbl, COOTBETCTBYKLIME  BbIXOAbl  (OYHKUMOHAnbHbIX  ONOKOB MO cTaHgapTHOWM  npoueaype
KOHpMryprpoBaHusa NoAKMHYaTesa K Bxoaam (yHKLMoHansHoro 6noka nHtepdeincHoro seisoga LAN_OUT(04).

* Ecnn kakve-nmbo yHKUMOHanbHbIE GNOKWM OQHOro KOHTpOMnepa AOSKHbI NPUHUMAaTb CurHansl OT
OpYroro KOHTponnepa, X BXOAbl MO CTaH4APTHOW KOHMpMrypaLuum coequHaoTesa ¢ BbIxogaMm 6noka nHtepdemncHoro
BBoda LAN_IN(03).

* OavH dbyHKUMoHanbHbIM 6nok uHtepdercHoro Beoga LAN_IN(03) opraHm3yeT CBsi3b TOMbKO C OAHUM
dyHKUMOHaNbHbIM  6nokom  mHTepdencHoro BbiBoga LAN_OUT(04) ppyroro koHTponnepa. Ecnu  pgaHHomy
KOHTpONnepy HeobXxoaAMMO CBSi3aTbCsl C HECKOSIbKMMU KOHTpONnepaMu, B HEM HeoOXo4MMO 3anporpaMmMmnpoBaTh
HECKOINbKO (hyHKUMOHanbHbIX 6riokoB MHTepdericHoro BBoaa LAN_IN(03).

* B dyHkumoHanbsHom 6rioke uHTepdernicHoro Beoga LAN_IN(03) yctaHaBnuBaeTca ceTeBol agpec
KOHTpOnnepa-ncToYHmKa, T.e. TOro KOHTPOMnepa, oT KOTOPOro ByAyT NONyYeHbl AaHHbIE.

* B Kkaxgom KoOHTponnmepe MOXeT ycTaHaBnuBaTbCA noboe ymcno dyHKUMOHanbHbIX 6nokoB
UHTEepdencHoro BBoAa-BbiBoAa. Kaxabii KOHTponnep MOXeT nepegasaTb B CeTb MPOW3BOMbLHOE KOMWMYECTBO
CUrHanos.

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

Mpu gaHHOW KOHUrypaumm:
1) Bxog 01 6noka aHanorosoro Bbixoga 5-A0T(08) koHTponnepa Ne1 yepes ceTb noakmno4veH k Bbixoay 01
6roka cymmupoBanus 01-SUMM(13)-02 koHTponnepa Ne2.

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

Bonee nogpobHo 6ubnuoTteka n onncaHve PyHKUMOHaNbHbIX 610KOB, B TOM Yucne 610okoB MHTepdencHoro
BoiBoga LAN_OUT(04) n uHTepdericHoro Beoga LAN_IN(03) npeacrtaBneHbl B pykOBOACTBE MO 3KCMfyaTaumu
MPMK.421457.005 PO2.
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PucyHok 3.2 - Cesizb 08yx KOHMpPOIIepos Yepe3 ghyHKUUOHabHbIe 6510KU UHMepghelicHo2o 8800a-8b1800a
3.3.3 Bo3amoxxHOCTM 06MeHa uHcpopmaumen Mexay KOHTposifiepaMm U KOMNbIOTEPOM

NHuumanusaumio obmeHa MHopmaumein Mexay KOHTposiepaMy npousBoanT MacTep-yCTPOWCTBO CETU -
KOMMbioTep. B ceTn Bo3MOXHa CBA3b MeXOy NoBbIM KOHTPOIEPOM U KOMMBIOTEPOM.
duanyeckasn opraHmsaumsi ceTv npeacraeneHa B pasaene 3.2.

KomMnbioTep MOXeT B3aMMOAENCTBOBATL C KOHTPOMIEPOM Ha CEeAYoLLMX YPOBHSX:

- Ha YPOBHE BXOA0B-BbIXOA0B PYHKLUMOHaNLHOro 6noka,

- Ha ypoBHEe MporpaMMMpyeMmbiX PermcTpoB — napameTpoB (yHKUMOHanbHoro 6noka (cm. mogens 6roka
puc. 2.5).
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Mpu obmeHe wHOpMaumeln ¢ yHKUMOHanNbHbBIM GNOKOM ykasbiBaeTcsi Homep 6noka, a npu obmeHe ¢
nporpaMMmpyeMbIMi PEFUCTPaMM - HOMEpP perucTpa.

KomnbloTep nockinaeT KOHTPOMepy 3anpoc MU KomaHay W MnonyvaeT OT KOHTporiepa COOTBETCTBEHHO
oTBET unu noaresepxaeHve (cMm. puc. 3.3). 3anpoc nocbinaeTcs KOMMbITEPOM MpM HEOBXOOUMOCTU MOMyYnTb OT
KoHTponnepa (pyHkunoHanbHoro 6noka) kakyto-nmbo nHpopmauuio.

Janpoc
o =
= ” OTeer
r A 4
- -
1 1 KomMaHaa
NonTeepwaeH e
Ko Nes0TEp 4 KanTponnep

PucyHok 3.3 - Budbl coobujeHutll rpu ces3u ¢ KOMMbmepom

MonyyuB 3anpoc, KOHTpOnfep rotoBUT Tpebyemyt uHopmauuio U nepedaeT ee KOMMNbOTEpy B BuAe
oTBeTa. KomaHaa nocbinaeTcs KOMMNbIOTEPOM NPU HEOOXOAMMOCTM U3MEHUTL NapaMeTpbl HACTPOMKM Brioka.
MonyunB kOMaHAy, KOHTPONIEP €€ UCMOSHSAET U NepeaaeT KOMMbIOTEPY NOATBEPXKAEHWE.

KomMmnbloTep npu o6meHe uHchopmMaumen ¢ KOHTponiepaMmm umeeT psi BO3MOXHOCTEN:

» 3anpocuTb 3Ha4YeHne curHana Ha ndom Bbixode ntoboro 6rnoka B Nl06OM KOHTpoOsnepe.

» 3anpocuTb 3Ha4eHne noboro NnapameTpa HacTpoviku Nnoboro 6rnoka B Nt6OM KOHTpoOnepe.

* \ameHnTb 3HadeHne nboro napameTpa noboro 6noka B ntoboOM KOHTpoOnepe.

» OcyLecTBnATb MyCk/CTON NPOrpamMMHOro 3agart4yumka.

+ 3anpocutb Hanuune owmnbok B nNGom koHTponnepe. Npu paboTe C onepaTvBHbIMKW MapamMeTpamu
KOMMNbIOTEP MOXET 3anpalumBaTb M U3MEHATb Te Xe napameTpbl, KoTopble HabrpgaeT U U3MeHsieT oneparop,
paboTas ¢ NMUEeBON NaHernbo KOHTponnepa (cm. rn. 4).

3.3.4 BO3MOXHOCTM KOMOMHMPOBaAHHOM oOpraHu3aumm obmeHa uHdoOpmMaLmen  mexay
KOHTpoOnnepaMmm U KOMNbLIOTEPOM

KombuHupoBaHHas opraHusaums obmeHa obbeduHsieT BCe npeumMyllecTBa ABYX MepBbiX Cnocobos
ceTeBoro obmeHa:

1) obMeH nHopmaLuuen mexay KOHTponnepamMmm (4epes KoMMnboTep),

2) o6meH nHdopMaumen Mexay KOHTponnepamm 1 KOMNbTEPOM.

Jlornyeckasi opraHmsaums KOMBMHNUPOBaHHOrO 06MeHa No CeTU UMeEeT CrieAytoLLMe BO3MOXHOCTHU:

1) npu obmeHe uWHOPMaumen Mexay KOHTpornnepamu (KOMMblTep SIBMSieTCs OWUCNETYEPOM CETEBOrO
obmeHa), - KOHTponnepbl nepefarT MHopMaUMIo MO CETU OT OAHOIO - APYFrOMY C MOMOLLbI0 (hYHKUMOHANBHBLIX
B6noKoB ceTeBoro oomeHa,

2) faHHas nepefaBaemasi MHopMaums (Mexay KOHTponrepamu) No CeTU okasblBaeTCs AOCTYMHOW U
KOMMbloTEpY.

Takum ob6pa3om, KOMOWHMpOBaHHas opraHmM3auuss obmeHa npedocTaBnsieT BO3MOXHOCTbL cAenatb
OOCTYMHOM MHGOpMaLMIO Mpu ceaHce OOMeHa Mexay KOHTpomnnepamu cpasy HecKonbkuM aboHeHTaM ceTu:
KOMMNbIOTEPY U OQHOMY WIN HECKONbKUM KOHTponnepam. YTo TeM caMbiM cokpallaeT BpeMs AOCTyna K AaHHbIM 1
nepuog obmeHa no ceTu.

3.4 KoMMyHUKaUMOHHbIEe (pyHKLMN

CBA3b KOMMblOTEPA C CETbl0 KOHTPOSNEPOB OpraHU3yeTcsl Ha Tpex YpPOBHAX: U3NYECKoM,
MHPOPMaLMOHHOM U TPAHCTIOPTHOM.

®usmyecknii ypoBeHb NpeaHa3HavyeH Ans 3reKTPUYECKON CBA3U MEXAY KOMMbIOTEPOM M KOHTpOMnepamu.
Ha dpmnsumyeckom ypoBHe ucnonbadyetcs uHtepgeinc RS-485. dusmyecknii ypoBeHb opraHmM3aumm ceTn npeacTaBneH
B pa3gene 3.2.

MHpopmMaUMOHHBIA  ypOBEHb  MNpUAAET  nepefaBaemMbiM  COOOLLEHMSIM  onpefdeneHHbii  dopmat
nepefaBaeMoro kagpa: Ha nepeatoLleli CTopoHe AobaBnsieT k coobLeHMsM aapec YCTPOMUCTBA, (PYHKLMOHAmNbHbIN
Kog onepaumuM M GalTbl KOHTPONbHOW CYMMbl, @ Ha MPUEMHOW CTOPOHE BbIAENSIET OaHHble U KOHTponupyeT
KOHTPOJbHYI0 CYyMMY coobLueHnsi. CMbIicn coobLLeHMs Ha MHOPMaLIMOHHOM YPOBHE He pacluMdpOBLIBAETCS.

TpaHCMOPTHLIN  ypoBEHb  (bOpPMMPYET CMbICIIOBOE COAep)XaHue CcooblleHus npu  nepegade wu
pacwmndpoBbIBAET CMbICIT 3TOr0 COOBLLEHNS NPU NMpUeMe.

WHTepdenc KoHTponnepa npegHasHayeH Ans NporpaMMUMpOBaHUS U KOHUrypupoBaHus npubopa, Ans
UCMONb30BaHNA B Ka4yecTBe yAaneHHOro KOHTporrepa npu paboTe B COBPEMEHHbIX CETSIX ynpaBneHus n cbopa
nHdopMauum (npuema-nepenayn kKomana n gaHHsix), SCADA cuctemax u T.0.
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MpoTokonom cBs3u no uHtepdency RS-485 sensaetcs npotokon MODBUS pexum RTU (Remote Terminal
Unit).

[ns paboTbl He0O6XO0AMMO HACTPOUTL KOMMYHMKaLMOHHbIE XapaKTepPUCTUKM KOHTponepa Takum obpasom,
4yTOOLI OHWM coBMaganu C HacTporkamy obMeHa AaHHLIMW KOMMbOTEpPa U OPYrMX KOHTPOMMEpPOB. XapakTepucTukn
ceTeBOro obMeHa HacTPamBalTCs Ha COOTBETCTBYIOLLIEM YPOBHE KOHdMrypauum, cM. pasgen 5.

Mpn obmeHe nNo mMHTepdencHoMy kaHany CBSi3W, ecnv NPOMCXOoAWT nepeAaya AaHHbIX OT KOHTponnepa B
CeTb, Ha NULIEBON NaHenu KoHTponnepa muraet niamkaTop IHT.

dopmumpoBaHme obnacTu nporpaMmMUpyeMbIX PerMcTpoB KOHTponnepa npeacraeneHo B pasgene 3.4.1.

KonnyecTBo 3anpaluMBaeMbiXx perMcTpoB He AOMMKHO npesbiwatb 16. Ecnu B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, koHTponnep MUK-52 B oTBeTe orpaHM4mMBaeT Ux KONMYECTBO A0 NepBbixX 16-T perncTpos.

Mpu nNporpammupoBaHnM C KOMMbOTEPa HEOBXOOUMO KOHTPONMPOBAaTb AManasoHbl U3MEHEHUS 3HAYEHUN
napameTpoB, ykasaHHble B Tabnuuax 2.1-2.2.

Ons obecneyeHnss MUHMMArbHOTO BpPEMEHU peakuuu Ha 3anpoc oT K B KOHTponnepe cyulecTByeT
napameTp - «TalM-ayT kafgpa 3anpoca B CUCTEMHbIX TaKTax koHTpomnnepa 1 Takt = 250 Mkc». MuHUManbHO
BO3MOXHble TalM-ayThbl A4Sl pa3fUYHbIX CKOPOCTeit NpuBeaeHbl B Tabnvue 3.1:

Tabnuuya 3.1 - Talim-aym kadpa 3anpoca

Bpems 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

Bpemsa nepepaym kagpa 3anpoca - naketa us 8-mm 6anT onpeaenseTca COOTHOLEHNEM
(roe: oguH nepepaBaembivi 6anT = 1 ctapt 6ut+ 8 6uT + 1cTon 6ut = 10 GuT):

10 6uT * 8 Gant
Tnepepauun = 1000 * -----m-memememeceene- , MCceK
V 6ut/cek

Ecnun Habniopgatotca vacTele cbou npu nepepadve AaHHbIX OT KOHTponnepa, To HeobXxoammo yBenuuntb
3Ha4YeHue ero TanM-ayTa, HO NMPU 3TOM Y4eCTb, YTO HEOOXOAMMO YBENMUNTL BPEMS NMOBTOPHOro 3anpoca ot [K, T.k.
BCerga Bpemsi MOBTOPHOTO 3anpoca AOIMKHO ObiTb 6onbLue Tavim-ayTa KoHTponnepa.

3.4.1 ®opmupoBaHue obnacTu nporpamMmmMmpyemMbiX permcTpoB

Ha pucyHke 3.4 npueegeH npumep pacnpegeneHnst 6asoBblX afpecoB MapaMeTpoB (YHKLMOHAMbHBIX
610KOB, YTO onpeaenseT ChOPMUPOBaHHYIO 061acTb NPOrpPaMMUPYEMbIX PEFMCTPOB KOHTPONepa.

Bazoeelit agpec Bnoka Ne 01

Basoeeli agpec Bnoka N2 02—

Baaoeeii agpec bnoka MNe 05 »>

Basoeel agpec Gnoka Ne 03 >

Basoeeli anpec Gnoka Ne 04 >

Basoeebl agpec Gnoka Ne 06 >

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

MpucBoeHve Ga3oBoro agpeca napameTpoB KaxAoro pyHKUMOHanbHOro 6roka npousBoauTCcs Ha 2-M
ypoOBHE nporpammupoBaHusa (cMm. pasgen 5). Ana kaxporo 6noka, HauyMHas C NepBOro, yKasblBaeTCs TOMbKO
6a3oBbIN agpec nepBoro ceoncTea (ans 6rnokoB 6e3 cBoWCTB 6a30Bble agpeca He BbLIOENATCA), nocneayolme
CBOWICTBa BbIAENATCA aBTOMaTUYECKN, AN Kaxaoro criegytowlero 6rnoka 6a3oBbili agpec 3anvcbiBaeTcs C y4ETOM
yXe cyllecTByowmx agpeco. Hanpumep: ana 1 6noka c 4 cBorictBamu nepBbIv agpec byaet 0, a Ansa cneayoLlero
agpec 6ynet 0+4, To ecTb ero cBovicTBa byayT 3aHMmaTh pernctpbl ¢ 4 no N.

OT0 noseonseT 3adukcrposaTb CBOMCTBa OMOKOB B pernctposon obnactu, n nx agpecaums (npsmas) B
AanbHenwem He byaeT 3aBuUcCeTb OT M3MEHEHMI CaMOIN NPOrpamMmbl.

KocBeHHas apgpecaumsa (Homep 6noka — Homep napameTtpa vnvM HOMep BbIXxOoAa) 3aBUCUT OT HOMeEpa,
KOTOPLIA NpucBamBaeTcst 610Ky B MpoLecce NporpaMmMUpOBaHnNs, U3SMEHEHWE 3TOr0 HOMepa, HanpuMep, C Lenbto

N3MEHUTb MOPAAOK BbINMOSIHEHNA (PYHKLMOHAmNbHbLIX GrokoB, GyaeT TpeGoBaTb M3MeHeHUst HacTpoilku B SCADA-
cucteme.

3.4.2 MODBUS npoTtokon
3.4.2.1 ®opmart 6aiTa, KOTOPbIN NPUHMMAETCA U NepefaeTCA KOHTPONNepamm crneayrowmn:

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

Kapgp coobueHns npotokona Modbus:

CRC CHECK
16 BITS

DEVICE ADDRESS
8 BITS

FUNCTION CODE
8 BITS

DATA
k x 8 BITS

Foe k<16 — konu4yecTBO 3anpaluMBaeMbiX pernctpoB. Ecnu B kagpe 3anpoca 3akasaHo 6onee 16
perucTtpos, kKoHTponnep MAK-52 B oTBeTe orpaHMunMBaeT nx KONNMYECTBO A0 NepBbiX 16-T perncTpos.

3.4.2.2 Device Address. Agpec ycTponcTBa

Appec koHTponnepa (slave-yctponctea) B cetu (1-255), no kotopomy ob6pawiaetca SCADA cucrtema
(master-ycTpoiicTBO) co cBouM 3anpocom. Korga yaaneHHblii KOHTPOnsiep nocbinaeT CBOW OTBET, OH pasmellaeT
3TOT e (CoBCTBEHHbIN) aApec B 3TOM norie, YTobbl master-ycTpoincTBo 3Haro, kakoe slave-ycTpoincTBo oTBevaeT Ha
3anpoc.

3.4.2.3 Function Code. ®yHKUMOHANbHbIA KOA Oonepauun

KoHTtponnep MUK-52 nogpepxmaet cnegyrowme dyHkuun npotokona Modbus RTU «Mukpon»:

Function DYHKLUMA MeTop agpecauumn
03 YteHue pernctpa (oB) (Ne+1) Henpsmas agpecauus
04 YrteHune napameTpoB (Ne+1) Henpsamas agpecauums
16 3anucb NnapameTpoB Henpsamas agpecauus
65 3anncbk napameTpoB Mpsimas agpecaums
74 YTeHne napameTpoB MNpamaga agpecaums
80 VHnumanusaumsa obmeHa no cetu
81 O6meH no cetn

KoHntponnep MUK-52 nogaepxmsaet cneaytowime dyHkuumn npotokona Modbus RTU «Modicon»:

Function DyHKUMSA MeTon agpecauuun

03 UrteHwne 1 3anucbk napameTpos (Ne+1)* Henpsimas agpecauus
UrteHne pernctpos (Ne+200)**

16 3anncbk napameTpoB Henpsimas agpecauus
65 3anncbk napameTpoB Mpsamas agpecauus
74 YTteHue napameTpoB Mpsimas agpecaums
80 WHuumanusauma obmeHa no cetu
81 O6meH no cetn

Moapo6HbI hopMaT hyHKLMOHaNbHbBIX KOAOB Onepaumn npeacTaeneH B pasgene 3.4.4.

* NSt uTeHWsI/3anncy 3HaveHni NnapameTpoB GrOKOB, HEOBXOAUMO UCMONBL30BATbL CrieyoLLyio hopMyny:
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MopsakoBbIM HoMep 6noka*256+(1+((Homep napameTpa 6noka -1)*2))=PerucTtp 4yreHusi/3anucu
CBOWCTB 6rnoka

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

2*256+(1+((12-1)*2))=535
** NS YTeHWs 3Ha4YeHuii BbIxodoB 6rokoB, HeO6X0AMMO UCNONb30BaTh CreayloLLyo opMyny:
MopsapkoBbIN HOMep 6noka*256+(Homep Bbixoaa 6noka +200)=Pernctp YteHUs Bbixoa 6roka
Ecnu Bbixog 6rnoka — BeLeCTBEHHbIN, TO 3TOT BbIXOA pe3epBUpyeT 2-a perncrpa, paccMoTpuMm npumep,

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

Bbixon dErr: 256+1+200=457;
Bbixog dMAX: 256+2+200=458;
Bbixog dMIN: 256+3+200=459;
Bbixogq 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 pe3epBUPYET 2 PErUCTPbI.
3.4.2.4 CRC Check. None 3Ha4yeHWs1 KOHTPONbLHOW CYyMMbI

3HadeHne 3TOro nMomns - pesynbTaT KOHTPONS C MOMOLLBI UuknmMyeckoro usbbitouHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHua coobueHns (address, function code, data) nepepatowee ycTponcTeo
paccuutbiBaeT CRC ko 1 nomelyaeT ero B KoHel, coobuieHus. MNMprnemMHoe ycTponctBo paccumteiBaeT CRC kof
npuHSATOro coobLleHns n cpaBHuBaeT ero ¢ nepegaHHbiM CRC kogom. Ecnn CRC kop He coBnagaert, 3To o3HavaeT
YTO UMEET MECTO KOMMYHUKaLMOHHasA owwnbka. YCTPONCTBO HE BbINOMHAET OEWCTBMIA U HEe JAEeT OTBET B criyyae
o6HapyxeHuss CRC owmnbku.

MNocnepoBatensHocTb CRC pacyeToB:

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

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

. CoBur pesynbTarta Ha oavH 6uT BNpasgo.

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

. Ecnn coByraembivi 6uT Hynb, NOBTOpPUTL LWar 3.

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

. Ucknrouatowee UIKU co cnegyowmumm 8 6ut 6anta coobuieHus n cogepxmmbim CRC pernctpa.
. MoBTOpATL Warn ot 3 0o 7 noka Bce H6arnTbl coobLeHnst He obpaboTatoTcs.

. KoneuHoe cogepxxunmoe perncrpa n 6yaet 3Ha4eHneM KOHTPOSTbHOW CYMMbI.

OCONOO AR WN -~

Korga CRC pa3smelyaeTcs B koHUe coobuennsi, mnagwuii 6ant CRC nepegaeTcs nepBbIM.
3.4.2.5 NMpumep pacyeTa KOHTpPonbHOM cyMmbl (CRC)

Mpumep pacyeTa KOHTPOMBLHOW CyMMbI Ha A3blke CUL:

Example of CRC calculation in "C" language

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

{

unsigned int crc;
unsigned char bit_counter;

crc = OXFFFF; // initialize crc
while ( number_byte>0 )
{

crc N= *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 = 0xA001; // crc XOR with O0xA001
}
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else

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

¥
bit_counter++; // increase counter
}
number_byte--; // adjust byte counter
¥
return (crc); // final result of crc
}
3.4.3 dopmaT (hyHKLMOHaNbHbIX KOAOB onepauum
3.4.3.1 YteHune 3Ha4yeHus Bbixoaa PyHKLMOHaNbLHOro 6noka (agpecaums Henpsimas)
®PyHKUMOHaNbHbIA Koa onepauum 03
03 Read Output Reg Indirect Address
QUERY RESPONSE
3anpoc OtBeT
Field Name Field Name Field Name
type INT type FLOAT, TIME
1 Device 1 Device Device
2 Function 2 Function Function
3 NumBlock block_num 3 QuantityByte QuantityByte
4 NumOutput out_num 4 DataHI DataHI (WordH]I) 3
5 QuantityHlI quantity 5 DataLO DatalLO (WordH]I) 2
6 QuantityLO 6 CRC_LO DataHI (WordLO) 1
7 CRC_LO 7 CRC_HI DataLO (WordLO) 0
8 CRC_HI CRC_LO
CRC_HI

loe, 1,2,3 ... - HoMep GaitTa;
quantity — konn4ecTBo perucTpoB (AByx GaWTHbIX);
QuantityByte — konnyecTBO 3anpalumBaeMbiX 6anT AaHHbIX (3aBUCKT OT TUMNA AaHHBbIX).

3.4.3.2 YteHne napameTpoB (Henpsimas agpecauus)
dyHKUMOHanbHbIN Kop, onepauuu 04

04 Read Property Reg Indirect Address

QUERY RESPONSE
3anpoc Oteet
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

MpumeyaHue. lMpu mcnonb3oBaHuM npoTtokona obmeHa Modbus RTU (ctaHgapt "Modicon") ans yteHus
CBOWCTB M BbIXOA40B B/IOKOB MCNONb3YeTCs TONbKO oyHKUms "03":

- AN 4yTeHus ceoncTB — B napameTpe NumOutput nponuceiBaeTcs agpec,

- ONS YTeHWs BbIXOOOB — K agpecy Heobxoammo npubbieaTe Yncno 200.




Field Name

Device

Function

NumBlock

NumOutput

QuantityHI

QuantityLO

CRC_LO

ON[oo|Oa|AR|WIN|[~

CRC_HI

block_num

out_num (<200 — yteHune cBoWcTs, 2200 — YTeHVe BLIXOAO0B)

quantity
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3.4.3.3 3anucb napameTpoB (HenpsAMas agpecauus)
®PyHKUMOHaNbHbLIA KoA onepauumn 16

16 Write Property Reg Indirect Address

QUERY
3anpoc
Field Name

Device

XX

Function

16

DataAddressHI

block_num

DataAddressLO

prop_num

DataQuantityHI

0

DataQuantityLO

2

ByteQuantity

4

(N[Ol lWIN|-~

DataHl

XX

©

DatalLO

XX

—_
o

DataHI

XX

—
N

DatalLO

XX

—
N

CRC_LO

XX

=N
w

CRC_HI

XX

RESPONSE
OTtBeT
Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHlI

DataQuantityLO

CRC_LO

O |IN|oO[Oa[~A[W|IN]|=

CRC_HI

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

65 Write Property Reg Direct Address

QUERY
3anpoc

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHlI

DataQuantityLO

ByteQuantity

O[N] IN|-~

DataHI

©

DatalLO

—_
o

DataHI

[N
—_

DatalLO

—
N

CRC_LO

—_
w

CRC_HI

RESPONSE
OTBeT

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHI

DataQuantityLO

CRC_LO

o N|[o|a|dh[W[N]|—~

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

74 Read Property Direct Address

QUERY
3anpoc
Field Name

RESPONSE
OTBeTt
Field Name

Device

Function

DataAddressHI

DataAddressLO

Device

Function

QuantityByte

DataHI

DatalLO

QuantityHI

DataHI

QuantityLO

DatalLO

CRC_LO

CRC_LO

O (N[O |WOWIN|~

CRC_HI

OO (N[ |WIN|—~

CRC_HI

3.4.3.6 MlHuMumanusauma obmMmeHa no ceTn, o6MeH no cetTn
®dyHKUMOHanNbHbIE koAbl onepauuu 80, 81

80 InitEXCHANGE
81 EXCHANGE

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

1 Device XX 1 Device

2 Function 80 2 Function

3 NumBIlockLanHI block_num 3 NumBlockLanHI

4 NumBlockLanLO 0 4 NumBlockLanLO

5 QuantityHI NOT USE 5 DataQuantityHI

6 QuantityLO NOT USE 6 DataQuantityLO

7 CRC_LO XX 7 ByteQuantity

8 CRC_HI XX 8 1DataHI

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

'ne: «NOT USE» - npon3BonbLHOE 3Ha4YeHMe.

XX

81
block_num
0
0
quantity
XX

XX

XX

XX

XX

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

13 Write SYS registers

QUERY RESPONSE
3anpoc OtBeT
Field Name RUN PROGRAM Field Name
1 Device XX XX 1 Device
2  |Function 13 13 2  |Function
3 |DataAddressHI |0 0 3 |DataAddressHI
4  |DataAddressLO |xx XX 4  |DataAddressLO
5  |QuantityHI 0 0 5  |QuantityHI
6 |QuantityLO OxFF 0 6 |QuantityLO
7 |CRC LO XX XX 7 |CRC LO
8 |CRC_HI XX XX 8 |CRC _HI
Aapec KomaHpa 3Hau CocTosiHune
DataAddressLO |Command QuantityLO |State
1 PRG_STATUS OxFF RUN
Pexum paboTtbl 0 PROGRAM
2 CHANGE_EN 0 Disable
PaspelieHne nameHeHus OxFF Enable
3 LOAD(RAM)
3arpyska nporpammbl
4 SAVE(EEPROM)
CoxpaHeHne B EEPROM
3.4.3.8 YteHue cuCTeMHbIX PEerMcTpoB
®PyHKUMOHaNbHbIN KOA4 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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4 OnepaTtnBHOe ynpaBneHue

4.1 dneMeHTbl onepaTMBHOro yrnpasneHus

[ns nyywero HabnogeHus 1 ynpasneHus TeXHONorm4ecknm npoueccom koHtponnep MUK-52 obopynosaH
aKTUMBHOW YeTblpexpaspsagHon LnMdpoBon nHavkaumen. [na oTobpaxeHus naMepsieMon BENUYUHBLI MCNOomMb3yeTcs
aucnnen MAPAMETP, 3agaHHon Touku - ancnnen 3ABOAHHSA, 3HayeHusa ynpaBnsioLwero Bo3gencTams - gucnnen
BUXIA. JlvnueBas naHenb KOHTponnepa COOEPXUT HeobXoAMMOe KOMMYECTBO KraBuL OBCNyXMBaHWS U
CUIHanm3aLnoHHbIX CBETOAMOAHbBIX UHAMKATOPOB AMNst Pa3fnMYHbIX CTAaTyCHbIX PEXMMOB M CUrHanNoB. BHelwHun Bug
nMuUeBoN NaHenn 1 3NeMeHToB onepaTUBHOIO yrnpasneHus koHTponnepa MUK-52 npuseaeH Ha puc. 4.1.

HasHayeHns1 anemMeHTOB onepaTuMBHOro ynpasreHusa kKoHTpornepa MWK-52 — gucnnees, cBeTooMOOHbIX
MHOMKaATOPOB M KnaBuLl NpuBedeHo B pasgenax 4.1.1-4.1.3.

Oucnnen Oucnnen
"MapameTp" "Ne kaHana"
":iMBCH;HeHV;" CeToanoaHble

A MHONKaTOpPbI

Oucnnen

"Buxig"
Knasuwin
ynpaBneHus
PucyHok 4.1 - SnemeHmbI oriepamugHoe0 yrpasneHusi
4.1.1 HasHauyeHune gucnnees NuLeBON NaHenu
Oucnnen Oucnnen HasHa4yeHue gucnnes
UA EN
NAPAMETP PV B pexvme PABOTA wuHavumpyeT 3HadeHne BblOpaHHOW WM3MEPSEMON BENUYMHBI,

perynmpyemon BENNYnHbI 1 T.1.
B pexxume NMPOIrPAMMUPOBAHWE nuguumpyeT Homep BbIGpaHHOro napameTpa.

3ABOAHHA SP B pexume PABOTA vHOMUMPYET 3HayYeHWe 3agaHHOW TOYKM BbIBPaAHHOIO KOHTYpa
perynmpoBaHus unu 3HavyeHue 3agaHHOW TOYKM  BblOpaHHOro MPOrpamMmMHOro
3agaTyuka unu gpyroe 3aHavyeHue TeXHONOrMYecKoro napameTpa.
B pexume T[POTPAMMUPOBAHUWE  wuHauMuupyeT  3HaveHne  napametpa
NporpamMMMpoBaHNS UM KoHdUrypauum.

BuUXia ouT B pexume PABOTA wuHOMUMpYyeT 3HadyeHWe ynpaBnslowero BO34ENCTBUSA,
noJaBaemMoro Ha aHasnoroBblA WM UMMYNbCHBLIA BbIXOA YCTPOWCTBA WM CUrHan
MOMOXEHUS  UCMONMHUTENBHOrO MexaHuama (B %) BblbpaHHOro perynsitopa.
MHouumpyeT 3HadeHWe ynpaBnsloOWEro BO3AEWCTBUS  3afaTyuka  BblOpaHHOW
Nnonb30BaTENLCKON MNAHENW NHAVKAUUK 1 yNpaBrieHust.
B pexume NMPOTPAMMUPOBAHWE Ha paHHbIn gucnnein BbIBOAATCA 3HA4YeHUs
BCrioMoraTernbHbIX NapameTpoB.

KAHAN CHANNEL B pexume PABOTA wuHauuMpyeT HoOMep BbiGpaHHOro KaHana perynaTopa,
nporpamMMHOro 3agaTymka, Homep NonbL30BaTEeNbCKOW NaHenu.
B pexxume NMPOIrPAMMUPOBAHWE nHouumpyeT HOMep ypPOBHS NMPOrpamMmMnpoBaHus.

4.1.2 HasHa4yeHue cBeTOANOAHbLIX MHAUKATOPOB

Wuaoukatop WHaukaTtop HasHavyeHue nHaukaTtopa
UA EN
Per Reg CseTutcs, ecnu BblbpaHa naHesb UHOUKayuu u ynpasneHusi peeynsmopom (PID(60),

PID_CAS(61), PID_IMP(62), D_PID(95) unu D_PID_1(96)).

MepeknioyeHne Homepa perynsTopa ocyLLecTBAETCS ¢ NoMoLLbo knasuw “NekH T n
“NekH“. MakcumansHoe KonuyecTso perynstopos 3agaetca npu
NporpaMMupOBaHUN.




Mpr

Ing

Bx
Bux

Mpm

oT

oul

Ky

ny

Py

Ccy
PB

npe

IH

A (ovcnnen
NMAPAMETP)

V¥V (gucnnen
MAPAMETP)

A (ovcnnen
BLXI4)

V¥V (gucnnen
BUXI1O)

Prg

Disp

Out

Prm

Err

Fail

Cas

Loc

Man

Trc
Run

Prg

Lan

A (display
PV)

V¥V (display
PV)

A (display
OouT)

V¥ (display
OouT)
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CeeTutcsl, ecnu BblbpaHa naHenbs UHOUKaAUUU U YrpassneHus npo2pammHbIM
3adamyukom (m.e. ¢byHKUUOHasnbHbIM briokom TM_PRG(57)).

MepeknioyeHne Homepa NPOrpaMMHOrO 33[aTyMKa OCYLUECTBASIETCH C MOMOLLbIO
knasu “NekH T n “NekH“.

CseTtutcs, ecnu BbibpaHa rnosib3ogamerbcKkasi naHesb UHOUKauuUU U ynpaeneHus.
MHdopmaumns n ynpasneHve onpegenstoTcs none3oBaTenem npu
nporpaMmmMupoBaHun B oyHKUMoHansHoM 6noke USER(63).

CeeTtuTcs, ecnu BblbpaHa naHesb UHOUKayuu 8xo008 yHKLMOHarbHbIX 6/10KoB.

CeeTtuTCcs, ecnu BblbpaHa naHesib UHOUKayuu 8b1x0008 PyHKLMOHarbHbIX GITOKOB.

CeeTutcs, ecnu BbibpaHa mnaHenb UHOUKauyuu U pedakmupoeaHusi napamempos
yHKUMOHaNbHbLIX 6MOKOB. (CM. Takke n.7.2.1.4).

CeeTtutcs Tonbko B pexxume NPOrPAMMUPOBAHME, ecnu cywecTByeT CUCTEMHbIN
unu nporpammmpyembin OTKASB (cm. pasgen 7.2.1.7 — KoHTpornb 0TKa30B).

Ceetutca B pexume NMPOMPAMMUPOBAHUE 1 muraet B pexume PABOTA npu
HanM4mMn owmnboK NPOrpaMMMpPOBaHUS.

CBeTuTcs, ecnv NporpaMMHbIN 3a4aTyMK HaxoguTcs B pexxume "paboTta”.

CBeTuTCsl, ecnvm MporpaMMHbIA 3agaTyuMK HaxoauTcs B pexume "oxuaaHue" unu
"ocTaHoB".

CBeTutcs, ecnu nporpamMmHbIA 3ag4aTyuk HaxoguTcs B pexume "cton” mnu "koHew
nporpammbi”.

CeeTuTCcH (B 3aBMCUMOCTM OT BbIOPaHHON CTPYKTYpbl perynaropa), ecnv perynarop
Haxo4MTCs B KacKagHOM pexume yrnpasreHus.

CeeTtuTtcs, ecnm perynaTop HaxoanTCA B JTIOKaNTIbHOM peXxunme ynpasiieHU4.

CBeTUTCH, €cnu perynaTop HaxoAWTCH B PYYHOM pEXUME YMpaBrieHusi, U He
CBETUTCS, ECMU PEryNATOP HAXOAMTCS! B aBTOMATUYECKOM PEXMME ynpaBneHus.

CeTuTCH, ecnu perynsatop HaxXoauTCs B cnegsiiem pexume ynpasnexus (tracking).
CeeTtuTtcs, ecnu koHTponnep MUK-52 Haxoautcs B pexnme PABOTA.

CeeTtutcs, ecnum KOHTpoOnnep MWK-52 HaxoguTcs B pexume
NMPOrPAMMNPOBAHME.

MwraeT, ecnu npoucxoguTt nepenaya gaHHbIX N0 MHTEPEENCHOMY KaHamny CBA3W.

CBeTuTcsl, ecnm 3HadeHne BbibpaHHOW n3MepsieMol BENNYUHBLI NPEBbLILLAET 3HAYEeHNe
yCTaBku curHanuaaumm otkrnoHeHus MAX.

CBeTuTCSsl, ecnv 3Ha4YeHue BbIOPaAHHOW U3MEpPSIEMOW BENUYMHbI MEHbLUE 3HAYEHMWS
ycTaBku curHanuaauum otknoHeHns MIN.

CeBeToauoaHbin  uHAMKaTop coctosiHua  kmoya  BOJIbLLUE  umnynbcHoro  unwm
TPEXNO3ULMOHHOIO perynsitopa. CBeTuTCcs npu BKNKOYeHHOM Krtode BOJbLE.

CeetoguoaHbln  mHAaukatop coctosHusa knioda MEHBLUE umnynbcHoro wnm
TPexno3uLmMoHHoro perynstopa. CBetutcs npu BknioveHHoMm kritode MEHBLLUE.

4.1.3 Ha3Ha4yeHue KnaBuLl

KnaBuwn KnaBuwin
UA EN
o [OY] o [OY]
MeHro Menu

Ha3HauyeHue KknaBuwun

B pexume PABOTA C nomoLlbio OAaHHOM KaBWLIM OCYLLECTBIISIETCS MEpPEKYeHne
naHenen pexMMoB WHAOVKAUMM OOO3HAYEHHbIX CBETOAMOAHLIMU WHAMKaTOpamu,
pacnonoxeHHoiM1 nog aucnneem 3ABOAHHA. Kaxpoe Haxatve knasuwn MEHIO
NPUBOOUT K NEPEKINIOYEHNIO Ha CrieayoLWniA cnpaBa MHauKaTop (U T.4. No Kpyry)
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Per Mpr Ilig Bx Bwux Mpm oW OT
= O

= 2 3 O O3

B pexume NMPOrPAMMUPOBAHWME paHHas knaeulia BbINOMHAET (PYHKUMIO OTMEHbI
BbIMOMHEHHbIX 4ENCTBUIA, OnepaLmin.

o [¥] o [¢] KnaBuwa npegHasHayeHa Ons NOATBEPXKAEHUS BbINOSHAEMbIX EACTBUIA, onepauun m

BBig Enter ana  ukcaumm BBOOUMBIX 3HAYeHUMW. Hanpumep, NoOATBepXaeHWe nepexoga U3
aBTOMaTMYeCcKoro pexuma paboTbl B pexuMm pyyvyHOro ynpaBneHus u obpaTtHo,
dukcaums BBOAA W3MEHEHHOW 3aJaHHOW TOYKW, MNPOABWMXEHWE MO  YPOBHAM
nNporpaMMMpoBaHUA 1 T.M.

o [Nekn 1] e [Nech?] Knaeuwa npegHasHauyeHa [Ans  W3MEHEHUS WHAOWLMPYEMOrO KaHana (Bxoga,
perynsiTopa, LWara NporpaMMHOro 3ajaTyvka) B CTOPOHY yBenuyeHusi. B pexume
KOHMUIyprMpoBaH/A UCMOosb3yeTcs ANA HacTPOMKM YCIOBUA NepexodoB nporpaMMHOro
3agartyvka.

o [NekH ] e [Nechd] Knaeuwa npegHasHaueHa [ANs  WM3MEHEHMS WMHAMLMPYEMOro kaHana (Bxoaa,
perynatopa, NporpaMMHOro 3afaTynka) B CTOPOHY YMEHbLUEHUS.

e [P/A] o [M/A] e Kaxgoe HaxaTMe knaBMWM  BbI3bIBAeT  Nepexond  perynAtopa U3
aBTOMaTUYECKOrO pexuMa paboTbl B PEXWMM PYYHOTO yrpasrieHuss U oBpaTHo
(coBMecTHO ¢ HaxaTtvem knasuum [¢], Ans NoATBEPXOEHWS BLIMOMHEHWS onepauum
nepexopaa).
e Takke, ecnu BblbpaHa naHenb MWHAMKALUMM COCTOSAHUA  MPOrPaMMHOIO
3ajartyvka, 9TOM KnaBWULLEW MOXHO MNepeBecTV MPOrpamMMHbIA 3a4aTyuk B PEXUM

"paboTa", "oxumganune" unu "crton".

e [3aBA.] o [SP] KnaBuwa npegHasHavyeHa pAnd Bbi30Ba WMHOUUMPYEMOrO 3HAYEHUA BHYTPEHHeW
3aaHHON TOYKM ANA PeAaKTUPOBaHUS UMK AN NEepPeKkioYeHUs PEXUMOB 3adaHHbIX
BEINYMH.

o[A] o [A] Up KnaBuwa "6Gonbwe". Tllpu Kaxgom HaxaTun STOW KNaBWWKM  OCYLLECTBrSeTCH

3Hau. yBENUYEHUE  3HAYEHMI, 3adaHHOW TOYKM, BbLIXOLHOIO CWUrHana YynpaereHus

(ynpaBnswLiero BO3AENCTBUS) WM 3HAYeHUs M3MeHsemoro napameTpa. [lpwu
yOEPXUBaAHUN 3TOW KNaBWWM B HaXKATOM MOMOXEHWN yBENWYeHne 3Ha4yeHun
NPOUCXOAWT HEMNPEPbIBHO.

o[V] o[V] Knasuwa "meHbwe". [lpu Kaxaom HaxaTtuuM STOW  KnaBuWKM  OcyLlecTBhsieTcs

3Hau. Down YMEHbLUEHNE  3HAYEHUN, 3adaHHOW TOYKM, BbIXOOAHOTMO CUrHana YynpaBneHus
(ynpaBnsiollero BO3AENCTBUSI) UMM 3HAYeHUs M3MeHsiemoro napameTpa. [pwu
yOEpXKMBaAHUM 3TOM  KMABULWIM B  HAXKATOM MOMOXEHUN YMEHbLUEHME 3HAYeHUIn
NPOVCXOANT HEMPEPLIBHO.

BHumaHue! B TekcTe MCNONb3ylOTCA YCIIOBHbIE 0003HAY€HNUA COrNacHO nepeaHer NaHernu Ha YKpauHCKOM
asbike (UA).

N3meHeHVe 3HavyeHWin BbIBOAUMBIX Ha pasnuyHble gucnneun (UumdpoBble MHAMKATOPbI) NPeAcTaBneHo Ha
pucyHke 4.2:

Oucnnei - = = =
NAPAMETR, |/ F _1 LI I_
3ABOAHHA e Ly

T T MameneHue sHaveHul NapaMempos
HCMNen | = s~ MPU HaXamuu Cnedyowiux KnasuLw,
glﬂ)(l,[l, — —; ’—{ f—f a makxe Uux KoMBUHALLL:

onvokpatHoe Haxatue MWW

Hamarve ¢ yaepxanven MW Pexumel
YEKOPEHHATD

nawarie ¢ yaepxarven MW+ 3asn — | Lo

napameTpos

nakatie ¢ ynepwanen MW+ PIA

PucyHok 4.2 - ismeHeHue 3HadYeHul Ha pa3nudHbix oucnnesix
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4.2 OnepaTMBHOE ynpaBrieHue KOHTypamMu perynmpoBaHus

4.2.1 O6wue npaBuna

[Ons Toro 4tobbl BECTU onepaTnBHOE yNpaBrieHNe KOHTYPOM perynmpoBaHus, koHTponnep MUK-52 nomxkeH
6bITb NnepeseneH B pexum PABOTA. Tak e gomkHa 6biTb BeiOpaHa naHenb UHAMKALUM perynsaTtopoB — CBETUTCA
nHavkatop PEI.

B KoHTponnepe MOXHO opraHu3oBaTtb [0 9 KOHTYpOB PErynupoBaHusi, OAHAKO B YaCTHOM Cry4yae 4ucno
KOHTYPOB MOXET ObITb MeHbLLE (BNMOTb 40 OAHOrO).

OnepaTtuBHOe ynpaBsneHve BedeTcs Mo usbvpaTenbHOMY NpUHUUMY: BblIOMpaeTca HOMep KOHTypa W Ans
HEero KOHTPONMPYHOTCS U U3MEHSIIOTCH PEXMMbI, MapaMeTpbl U curHanbl. McknioveHne cocTaBnseT Nulb KOHTPOIb
OLWMBOK, KOTOPbLIN BEAETCA Ast BCEro KOHTPOMnepa B LeNoMm.

4.2.2 ®yHKUMM NULEeBON NaHenun B pexume "Per”

Nuuesas naHenb NpegHasHaveHa AN onNepaTVBHOMO YNpaBneHns KOHTYpaMun perynvpoBaHns 1 COQEPXnUT
HeobXxoaMMble CBETOANOAHbIE, LMAPOBbLIE MHAMKATOPLI U KNasBnaTypy.

Jlnuesasa naHenb koHTponnepa MUWK-52 B pexnme onepaTtMBHOroO ynpasneHus KOHTypaMu perynmpoBaHus
npeacraBneHa Ha puc. 4.3.

Homep perynaTtopa

TekyLuee 3HaueHue |
perynvpyemoro napametpa ;

NHAVKaTopbl PEXUMOB
vnpaerneHus

3HayeHne 3aJaHHON TOYKM
BkntoyeHwue kno4a

"BonbLue" umMnynbLCHOro
pervnaTopa

Wngukatop "Per" (MaHenb
perynsaTopos)

BkntoueHwve kniova
"MeHbLue" MnynbCHOro
pervraTopa

Knasuwwn ynpaBneHusi

3HayeHne BbIXOAHOro
curHana perynstopa

PucyHok 4.3 - Jluyesas naHenb 8 pexume ornepamusHO20 yrpasieHusi KOHmypamu peaynupoeaHusi

OpnHopaspsigHbIi avcnneit "Ne" — KOHTYp - NokasbiBaeT HOMep KOHTypa perynsitopa, ¢ KoTopbiM paboTaeT
oneparop.

Ha yeTtbipexpaspsaHein gucnnent NMAPAMETP BbiBOAMTCS Tekyllee 3HavyeHvne perynupyemoro napametpa.
[Ba cBetoauogHbix nHaukatopa ¥ 1 A B 3TONM rpynne CUrHanusupyloT O cpabaTbiBaHWM CUrHanmu3auun Bbixoaa
WHAMUMPYEMOro NapameTpa 3a yCTaBku "MeHbLue" unm "6onbLue”.

Ha yveTbipexpa3psgHbivi gucnnen SABOAHHA BeiBognTCS TEKyLLee 3HaYeHMe 3a4aHHOM TOYKU.

Ha TpexpaspsagHein gucnnen BUXIO BbiBOAUTCA 3HayeHWe curHana Ha Bbixoge perynatopa. [ea
cBeToauoaHbix MHavkatopa ¥ 1M A B 3TOW rpynne CUrHamu3vpyloT O cpabaTbiBaHWM BbIXOAOB WMMYMbCHOrO
perynsaTopa B HanpasneHuu "MeHbLue" nnu "éonbLie”.

YeTblpe CBETOAMOOHBIX MHOUKATOPA «PEXMM YNPaBneHUs» yKkasbiBalT, B KAKOM pexume paboTaeT KOHTYp:
KY — kackagHoe ynpaBneHue,
J1Y — nokanbHOe ynpaBneHue,
PY — pyyHoe ynpaBsneHwue,
CY — cnepsiee ynpaBneHue.

NuueBas naHenb MMeeT 8 kNaBuLL, C NMOMOLLLIO KOTOPbIX BEAETCA OnepaTtuBHOE yNpaBneHWe KOHTypamu
perynvpoBaHusi.

4.2.3 U3meHeHMe peXXuMoB pabo4yero ypoBHS, YPOBHM 3aimMThbl paboyero ypoBHs

Ha paboyem ypoBHe BO3MOXHO M3MEHeHWe pexuma paboTbl perynstopa — ocylecTBreHne nepexoda us
aBTOMAaTM4eCKOro pexuma ynpasneHus (kackagHoli — KY 1 nokanbHbin - J1Y) B pydHon pexum ynpasneHus (PY) u
obpaTHO, OCYLLEeCTBNSATL U3MEHEHME 3HAYeHUST 3a4aHHON TOYKW, U3MEHSITb 3HaYeHVe ynpaBnsoWwero BO3aencTeums
(B py4HOM pexunme yrnpaBneHust perynsTopom).

NmeeTcs ypoBeHb 3alUTbI AN1S1 USMEHEHUS PEXUMOB PaboThl paGoyero ypoBHs.
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4.2.3.1 U3ameHeHune pexuma paboTbl perynsatopa

B perynsitopax, ucnonb3dyembix B KoHTponnepe MWK-52, umeetcs Tpu pexmma paboTbl yrnpaBneHus
06BbEKTOM perynnupoBaHus:
® aBTOMaTUYECKNI pexnmM paboTbl, KOTOPLIA COCTOUT U3 PEXNMOB:
- KackagHbln pexuM ynpasneHus - KY
- fioKasbHbIA peXuUM ynpasneHus - J1Y
® pYYHOI pexum paboThbl - PY.

Pexum paboTbl perynatopa - aBTOMATUYECKUN (KackadHbIA, FOKanbHbIM) WAM  PYyYHOW SABRSiETCA
3arnomMuHaemMbiM cocmosiHueM. locne BKMIOYEHWS NUTaHUS PerynaTtop HaxoguTCs B TOM pexume, B KOTOPOM OH
HaxoAuncsa Ha MOMEHT OTKITIOYEHUS.

KackagHbln pexum paboTbl perynstopa BbiGupaeTcs npy COOTBETCTBYIOLEN KOHUrypauuu CTPyKTypbl
dyHKUMOHanLHoro 6noka BeibpaHHOro perynsTtopa.

Bonee nogpobHo 6ubnmoTeka n onucaHve yHKUMOHamNbHbIX GI0KOB, MPeAcTaBneHbl B PYKOBOACTBE MO
akcnnyatauun NPMK.421457.005 P32.

Boibop pexuma ynpaenenus: pyyqHon PY, nokanbHbin JTY, kackagHbin KY ocyliecTBnseTcs Haxatuem
knasuwu [P/A] Ha nuUeBoOW NaHenu perynatopa c nocneaylowmM Haxatuem knaevwm [¢]. MNepexoq us pyyHoro
pexuma ynpaeneHns PY B kackagHbii KY GrokvmpoBaH, U BO3MOXEH TONbKO Mocrne Bblbopa NokanbHOro pexuma
ynpasnexus JTY.

BbiGop pexkuma ynpaereHusi ConpoBoXaaeTcs CBeYeHNeM COOTBETCTBYHOLLEro CBETOANOAHOIO MHAMKaTopa
Ha nuueBoW NaHenu npuéopa:

- B KackagHoOM pexume ceetutcs nHaukatop KY,

- B NIOKanNbHOM pexunme cBeTutcst nHaukatop JY,

- B Py4HOM pexume cBeTuTca nigukatop PY.

4.2.3.2 ABTOMaTU4YeCKUIN KacKagHbIN UNK NOKanbHbIN PeXUM paboTbl perynsTopos

MNMepexop Ha py4HON pexUm paboThbl

ABTOMaTHyYeCKUM e B aBTOMaTU4eCKOM KackagHOM WM NOKanbHOM pexume paboTbl perynatop ynpasnset

KackagHbIW unu 0OBLEKTOM  perynMpoBaHus  COMMacHO  BbIOpaHHOMY  3aKOHYy — perynupoBaHus U C
noKanbHbIN COOTBETCTBYHOLMMU HACTPOKaMM Nonb3oBaTensi.

PeXUM paboThl

e B aBTOMaTM4YECKOM pEXMME paGOTbI mHgukatop PY Ha nuueBor naHenu norawleH. CeeTutcs

O PY oavH n3 mHaukatopos JIY wvnn KY, B COOTBETCTBMM C BblOpaHHbIM Ha OaHHbLIA MOMEHT
PEXMMOM.

< [P/A] e [Ina nepexoga B pyyHOU PEXUM ynpaBneHns Heobxoammo HaxaTb knasuwy [P/A] Ha
NMLIEBON NaHenn perynaTtopa.

{:} PY e ViHavkaTop PY Ha nuueBol NaHenm HauYnHaeT MuraThb.

= [J] e Ecnu onepaTtop Haxan knasuwy [¢'] B npouecce muraHusa uHagukatopa PY (npubnusutensHo
10-15 cekyHn) — NpoU3onAET hukcayusi 8bI6PaHHO20 peEXUMa N PErynsaTop nepengeT B pexum

® Py py4Horo ynpaeneHusi, uHamkatop PY Gynet ceetuTbesa — uTo OyaeT B AanbHEeNeM ykasbiBaTb

Ha py4HOW pexum paboThbl.

YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUI HaxkaTuem knasuwn [¢'], To gaHHbIe
3awjumel OENCTBUSA  onepaTopa BOCMPUHMMAKTCA Kak HEBepHoe [OeWCTBME WUNu  CcryvyanHoe
nepeknioyeHne pexuma paboTsbl.
e OTO 1 NpeacTaBnsaeT ypoeeHb 3awjumbl OT CIy4aliHOrO MEPEKYeHns pexuma paboTbl,
nHankatop PY nepecTtaHeT muratb M noracHeT, a perynatop ocTaHeTcs B aBTOMaTU4YeCKOM
pexume ynpaBneHust — KackagHoOM MW NoKanbHOM.

4.2.3.3 Py4HoM pexum paboTbl perynstopoB

MNMepexopn Ha aBTOMaTM4e€CKUM NOKalNbHbIN PeXUM paboThbl

Py4yHoW pexum e B py4yHOM pexume paboTbl onepaTop ¢ NMUEBOW NAHENU ¢ NomoLlbto knasuw [A] “6onblue”
pa6oTbl n [VY] “meHblie”, ynpaBnsieT BbIXOOAOM perynstopa, TeM cambiM OpMUpYyeT 3HayeHue
ynpaBnsoLLEero Bo3AencTens, nogaBaeMoe Ha UCMONHUTENbHbIA MEXaHU3M.
O «y
ny e ViHovkaTop PY Ha nuuesor naHenu ceetutcs. MnaukaTtopsl KY n IY He cBeTaTCA.

PY
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< [P/A] e [Ina nepexoda B aBTOMAaTUYECKUIA JIOKa/IbHbIU PEXUM yrpaBneHus Heobxoaumo deaxobi
HaxaTb knasuwwy [P/A] Ha nuueBon naHenu perynaTopa.

KY e Vnavkatop Y Ha nuueBoi NnaHenu HadMHaeT MUraTb, €Cnu onepaTop Haxan knasuwy [¢']
ny B npouecce muraHus uHaukatopa JY (npubnuautenbHo 10-15 cekyHa) — npowusongeT
PY ¢ukcayuss 8bIbpaHHO20 pexuma W perynatop nepevaer B PEXMM aBTOMaTUYECKOro
JI0KarbHO20 ynpaBsneHus.
= [J]
e VHoukaTtop PY noracHeT u 3acBetutca uHaukatop JIY — uTto OyameTr B AanbHenwem
O Ky yKasblBaTb HA aBTOMATUYECKUI J/T0KasIbHbIU PEXUM PaboThl.
@ ny
O py e Ecnu onepaTop He nodmeepxdaem CBOVX AEWCTBUI HaxaTuem knasuwum [¢'], To aaHHble
AEeNCTBMA onepaTopa BOCMPUHMMAKOTCH Kak HeBepHoe [JdencTBMe WnuM  cryyYaniHoe
nepeknioYeHne pexmma paboTbl.
YpoeeHsb e JTO M NpeAcTaBnsaeT yposeHb 3auwjumbl OT CIy4anlHOro MepeknioyeHns pexvmMa paboThbl,
3awumsl nHaukatop JY nepectaHeT mMuraTe W MOracHeT, a Perynsatop OCTaHeTCs B PYYHOM pexumMe

yrpaBrneHus.
4.2.3.4 ABTOMaTUYECKUMN NOKanNbHbIA PeXUM paboTbl perynsaTopoBs
MNMepexopn Ha aBTOMaTM4Ye€CKMM KackagHbIA PEXUM paboTbl.

ABTOMaTHyeCKUM e B aBTOomatMyeckoM noKanbHOM pexume pa6OTbI perynatop ynpasndet 0OBbEKTOM

noKanbHbIN perynmpoBaHus COrnmacHo BbIOpaHHOMY 3aKOHY perynMpoBaHuMs U C COOTBETCTBYHOLLMMMU
peXum paboThbl HacTpovikamu nornb3oBaTens.
O ky
®ny e Nnankatop NY Ha nuuesow naHenu ceetutcs. MHgukatopel PY n KY He cBeTtaTcs.
O py
& [P/A] e [Ins nepexofja B aBTOMaTUYECKUIN KackaOHbIU PexXvM yrnpaBneHus Heobxoammo mpuxobi
HaxaTb knasuwy [P/A] Ha nuueBol NnaHenu perynaTopa.
? KY e VHavkaTop KY Ha nuueBor naHeny HauynHaeT MuraTb, eCrv onepaTtop Haxan knaeuwy [¢] B
ny npouecce muraHusa nHgukatopa KY (npubnusntensHo 10-15 cekyHa) — nponsonaeT gukcayusi
O py 8bI6paHHO20 pexuma W perynsaTop nepenaer B pPeXVMM aBTOMATUYECKOrO KackadHO20
yrnpaBrneHus.
= [4]
® Ky e VHaukatop NY noracHeT u 3acBetutcs uHaukatop KY — yto Oygoetr B pganbHenwem
O ny yKa3blBaTb Ha8 aBTOMaTUYECKNIN KacKkadHbIl pexum paboThbl.
O ry
e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUIA HaxkaTuem knasuwn [¢], To gaHHbIe
YpoeeHb AENCTBMA onepaTopa BOCTMPUHMMAKOTCA Kak HeBepHoe [eWCTBME WNnM  CrnyyaviHoe
3awjumel nepeknioYeHne pexuma paboTsbl.

e JT0 U npeacrtaBndAeT ypoeeHb 3awumsbl OT CJ'Iy‘-laI7IHOF0 nepeknnYeHna pexunma pa60TbI,
nHamkaTop KY nepectaHeT muraTb M noracHeT, a perynaTtop oCtaHeTCA B aBTOMaTU4Y€CKOM
NOKallbHOM peXXume yrnpaBiieHUs.

4.2.4 N3ameHeHue 3Ha4YeHUA 3afaHHON TOUYKU PErynaToOpoB

[Onsa Toro 4Tobbl M3MEHUTL 3aaHHYK TOYKY KOHTypa perynmpoBaHus koHTponnep MUK-52 pomkeH ObiTb
nepesegeH B pexvm PABOTA. Tak xe pomkHa ObiTb BbiOpaHa MaHenb VMHAWKAUMW PEerynstopoB — CBETUTCHA
nHoukatop PEl. Ha paucnnen NMAPAMETP BbiBOOUTCA 3HadyeHWe W3MEpPSeMON BeSiMYMHbI, a Ha guchnen
3ABOAHHA — 3HayeHne 3agaHHON TOUKM.

B perynstope umeeTcs 3agaHHas TOYKa, MCMoMb3yemas TONbKO B aBTOMaTUYECKOM pexume yrnpaBneHus.
Mo oTHOLWEHMIO K hyHKLMOHANbLHOMY GOKY perynupoBaHus 3ajlaHHas Todka perynsatopa MoXeT ObiTb BHYTPEHHEN
WY BHELUHEN.

BHYTpeHHSAs1 3agaHHasn To4YKa U3MEHSIETCA C NMUEBON NaHenu npubopa. 3HayeHne BHYTPEHHEN 3aJaHHON
TOYKN SIBMAETCA 3arnoMuHaembiM 3HayeHueM. locne BKMHYEHUS MUTaHUst perynaTop HavumHaeT paboTty ¢ Tem
3HAYEeHNEM 1 C TEM BUOOM 3aaHHOM TOYKU, KOTOPOE ObIfI0 HA MOMEHT OTKITHOYEHMS.

BHellHs19 3apaHHas Touvka perynaTopa MOXeT 3afaBaTtbCs, HanpuMMep, C BHELIHEro aHanoroBoro Bxoaa
unn copmmpoBaTbcs ApYrMM PyHKUMOHanNbHeIM 6rnokoM. Mpu BbibpaHHOM Buae 3agaHHon Touvku "BHELLUHAA"
BO3MOXEH TOnbKo ee KoHTporb Ha aucnnee 3ABOAHHSA, nameHnts ee 3HadeHne ¢ nUUEBON NaHenu perynstopa
HEBO3MOXHO.




33aHHaA TOUKa
BHELWHAA

(AHCTAHUWOHHARA) . Boixog BEHYTpEHHEro safaTiMEa
safaHHan Touka 3aep / -

Hanp. exog Al2 AT

EXOLHOW CHIHAnN —
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BHYTPEHHAA (NOKANBHAR)

3HaveHME 3a4aHHON TOYKK
3agaHue perynatopy

PucyHok 4.4 — briok-cxema ¢hopMupos8aHuUsi BHympeHHel unu eHewHel 3adaHHOU mMoYKu

Mpouenypa n3MeHeHUs 3Ha4eHUs1 BHYTPEeHHEN 3afjaHHON TOUYKH

< [3aBpa]

A A
015.0 =<

= [A]
= [V]

= [¢]

YpoeeHb
3awumsl

e [1pn BbIBpaHHOM perynaTope BblOpaTb COOTBETCTBYIOLUA PEXUM MHOMKALMN U3MEHEHUS
3a1aHHON TOMKMW.

o [1nA n3MeHeHnst 3HaYeHnsi BHYTPEHHeN (nokanbHON) 3a4aHHON TOYKM HEOBXOAMMO HaxaTb
knasuwy [3asa].

e Ha nuueBoi naHenun HauyuHaeT muratb gucnnen 3ABOAHHA. Ha paHHom atane npum
muratowem avcnnee 3ABOAHHA BO3MOXHO M3MEHeEHWe 3HayeHWs! BHYTPEHHEN 3aJaHHOW
TOYKM.

e C nuvueBow naHenu ¢ nomolubio knasuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTL
HeoOxooMMOe 3HayeHue BHYTPEHHEW 3aJaHHOW TOYKM, WHOMUMPYEMOW Ha aucnnee
3ABOAHHA.

e Ecnu onepatop Haxan knaeuwy [¢'] B npouecce mwuraHus aucnnes 3ABOAHHSA
(npubnuantensHo 10-15 cekyHa) - perynaTop nepevaeT Ha Pexum yrnpasrieHus C HOBbIM
3Ha4YeHNEeM BHYTPEHHEN 3a4aHHOWN TOYKM.

e Ecnu onepatop He nodmeepxdaem cBOMX OeWCTBUI HaxaTueM knasuium [¢'] B npouecce
MuraHuns nHgukatopa Y (npubnuautensHo 10-15 cekyHa), TO AaHHbIE AEUCTBUSA onepaTopa
BOCMPUHNMAIOTCS Kak HEBEPHOE AeNCTBUE UMW CMyYaliHOE U3MEHEHUE 3HAYEHUSI.

e 370 v NpeCTaBnsieT yposeHb 3auUmal OT CIy4alHOTO U3MEHEHUSI 3HAYEHUS! BHYTPEHHEro
3agaHus, uiavkatop J1Y nepectaHeT mMuratb M HAYHET CBETUTLCS, @ PErynsTop BepHeTcs B
paboTy C NPEXHUM 3HaYEeHMEM BHYTPEHHEN (NoKarbHoOW) 3a4aHHOW TOUKM.

MpumeyaHue. Mpu M3MEHEHUN 3aaHHOW TOYKN perynstopa AeACTBYHOT PEXMMbl YCKOPEHHOTO U3MEHEHUS
3Ha4YeHun — cMm. puc. 4.2.

4.2.5 N3meHeHuMe 3Ha4YeHUsA ynpaBnflolwero Bo3gencTeus

® ry

- [A]
= [V]

BUXIA

BUXIO

MpumeyaHne.

o [Ina n3ameHeHns 3HayeHns ynpaBnsioLLero BO3AENCTBUS PErynaTop AOMKeH HaxoauTbes B
Py4YHOM pexume ynpaeneHus. Ecnu perynaTop HaxoauTcsa B aBTOMATUYECKOM pexume, ero
HeobX0AMMO NePEBECTM B PYYHOW PEXMM ynpaBneHnust — cM. pasgen 6.4.1. MHgnkatop PY Ha
nVLLIEeBON NaHenu ceBeTUTcs. BbibpaH py4yHOW pexunmM ynpaBneHus.

e B pyyHOM pexume paboTbl onepatop C NMUEBOW MaHenu C MOMOLLbI KraBuwl [A]
“‘Gonbwe” n [V] “meHblie”, ynpaBnseT BbIXOAOM perynaropa, Tem cambiM dopmupyeT
3Ha4YeHue ynpaBnsloLWwero BO34enCTBNsA, NOAaBaeMOe Ha UCMONMHUTENbBHBIA MEXaHN3M Yyepes
kntoun BOJIbLUE-MEHBLUE vnv aHanoroBbI BbIXOA, B 3aBUCUMOCTU OT BbIOPAHHOroO Tuna
perynatopa (CM. napameTpbl COOTBETCTBYOLEro yHKLMOHANbHOro 6rnoka perynmpoBaHus).

e 3HayeHue BbIXOAHOTO curHarna B % (B 3aBMCMMOCTM OT BbIOPAHHOW CTPYKTYpbI
perynsatopa) uhanumpyeTcs 3HadeHue Ha gucnnee BUXIO:

- BbIXOOQHOrO aHanoroBoro curHana,

- 3Ha4YeHMe BblJaBaeMOWN MOLLHOCTU Ha BbixoaHble kntoun BONbLUE-MEHBLIE,

- BHELLHUI cUrHan nosfoXeHus MexaHnsma.

e [py M3MEeHeHUN 3HaYeHWs ynNpaBrsoLEero BO3AEWCTBUS NOCe NepBoOro HaxaTtuns nobon
n3 knasuw [A] “Gonbwe” nm [V] “meHbwe” HaumHaeT muratbe avcnnen BUXIA, nubo
cBeToanoaHble uHavkatopbl A unu Y, ykasbiBas TEM CaMblM OMepaTopy Kakow napameTp
(curHan) B 4aHHbIA MOMEHT N3MEHSETCS.

e [locrne OKOHYaHWSA M3MEHEHWUSsI 3HAYEHWS YMpPaBsOWEro BO3AEWCTBMUS, MO OTMNYyCKaHWUM
knaeuw [A] “Gonbwe” unu [V] “meHbwe” no uctedeHun 3-4 cekyHg gucnnen BUXIO
nepecTtaeT muraTtb, a 3Ha4yeHne BbiIxoaa PUKCUPYETCHA B SHEPTOHE3ABNCMMON NaMATW.

Mpy U3MeHeHUM YMpPaBsOWEro BO3AEUCTBUS perynstopa [OEeUCTBYIOT — PEXUMbI

YCKOPEHHOTO N3MEHEHNS 3HaYEHNN — CM. puC. 4.2.
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4.3 OnepaTMBHOE ynpaBrneHue NporpaMMHbIMU 3agaTyMKamm
4.3.1 O6wue npaBuna

Ons Toro, ytobbl BECTM OMNepaTUBHOE yMpaBrieHVe MporpamMmHbIMU 3agaTtynkamu, koHtponnep MUNK-52
nomkeH 6biTb nepeedeH B pexnm PABOTA. Tak ke gomkHa ObiTb BbibpaHa naHenb UHAWKaAUUKM NporpamMmMHOro
3agaTuuka — ceeTutcs uHamkatop MNPr.

B koHTponnepe MOXHO opraHm3oBaTtb OT 0 40 9 NporpaMMHbIX 3a4aTYMKOB.

OnepaTtuBHOe ynpaBneHve BedeTcs MO M3bupaTernbHOMY MpuHUMMY: BbiOMpaeTcs HOMEep WM AN Hero
KOHTPONUPYIOTCS U U3MEHSAIOTCA HOMEpa LLaroB 3agatyunka.

4.3.2 ®yHKUMM NULEeBON NaHenun B pexume "Mpr”

JInueBasi naHenb NpegHa3HavyeHa Anst ONepaTMBHOMO YNpaBrieHUs KOHTypamu perynmpoBaHust 1 COOEPXUT
Heo6XxoaVMble CBETOANOAHBIE, LMMPOBbLIE MHAMKATOPLI U KNaBnaTypy.

JInuesas naHenb koHTponnepa MUK-52 B pexunme onepaTtMBHOrO yrnpasrneHUs KOHTYpaMu perynmpoBaHus
npeacTasneHa Ha pucyHke 4.5.

TekyLlee 3Ha4YeHue ¢ —_— ‘ Homep nporpamMmmHoro
Ha BbIxofde 6noka Out | A0 MIKPOA 3apaTtyuka

Bpewms ncnonHenus wara
nporpammon

NHAVKaTopbl PEXUMOB
vnpaerneHus

Wngukatop "Mpr" (MaHenb
nporpamMmMHbIX 3a4aTHMKOB)

Homep ncnonHsemoro
wara

Knasuwiwn ynpaesneHus ‘

PucyHok 4.5 - Jluyeeas naHesb 8 pexume ornepamueHo20 yrnpasieHus npospamMmmMHbIM 3adamyuKom

OpnHopaspsigHbid gucnneit "Ne" — nokasbiBaeT HOMep MporpaMMHOrO 3adaTyvka, C KOTopbiM paGoTaet
oneparop.

Ha 4etbipexpaspsgHbin aucnnen NMAPAMETP BbiBoaUTCS Tekyllee 3HayeHwe, nogaBaeMoe Ha BbIXop
NporpamMMHOro 3agaTymka.

Ha yetbipexpaspsagHein gucnnen 3ABOAHHA BbiBOOMTCA BpemMs [0 OKOHYaHUS TeKyllero Lara
nporpammbl.

Ha tpexpaspsagHein gucnnen BUXIO Tekywui war nporpaMmMHOro 3agartymka.

Tpy CBETOAMOAHBIX MHAMKATOPA YKa3biBaloT, B KaKOM pexume paboTaeT KOHTYp:
P> — nporpamMmHbIN 3apaTunk B pesume «paboTan,
— MPOrpaMMHbIN 3aaTUMK B PEXUME «nay3ay,
M — nporpamMMHbIN 334aTYMK B PEXUME «CTOMY.

JlnueBas naHenb nmeeT 8 KNaBuL, C NMOMOLLBIO KOTOPbLIX BEAETCHA ornepaTuBHOE ynpaBrieHne KOHTypamMmu
perynmpoBaHu4.

4.3.3 N3meHeHne pexxuMoB paboyero ypoBHS, ypOBHM 3alunTbl paboyero ypoBHA

Ha paboyem ypoBHe BO3MOXHO u3MeHeHVe pexuma paboTel («paboTa», «naysa», «cTony)  —
OCyLLeCTBMNEHNE Nepexoa U3 pexvma paboTa B pexum naysa, n3 pexxvMa naysbl B peXXvm CTOM, U3 pexuma cTon B
pexum paboTa 1 HaobopoT.

MmMeeTcs ypoBeHb 3almTbl ANA U3MEHeHns pexumoB. Ecnn onepatop He nodmeepxdaem CBOVX OEWCTBUN
HaxatveM knasuwu [¢'], To OaHHble [eUCTBUA onepaTopa BOCMPWHUMAIOTCH Kak HeBepHoe AeUCTBUE WU
cryYaiiHoe nepekrnoyeHne pexvma paboThbl.

4.3.3.1 U3meHeHMe pexunma NporpaMMHbIX 3a4aTyuKoB

Pexum paboTbl NporpaMMHOro 3ajaTtyuka - ABNsSieTCA 3arnoMuHaeMbiM cocmosiHuem. locne BKoYeHus
NATaHWS PEerynsaTop HaxoOAWTCs B TOM PEXMME U HAa TOM e Liare, B KOTOPOM OH Haxoausics Ha MOMEHT
OTKITHOYEHUS.

Bonee nogpo6Ho GubrnvoTeka u onucaHue yHKUMOHamNbHbIX GOKOB, NpPeAcTaBreHbl B PYKOBOACTBE MO
akcnnyataumm NMPMK.421457.005 P32.
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Bbibop pexuma ynpaeneHus: paboTa, naysa, CTOn ocylecTBnseTca HaxaTtnem knasuwu [P/A] Ha nuueBon
naHenum perynaropa ¢ nocneaywLlmm HaxaTtuem knasuwm [¢'].

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

4.3.3.2 Nepexoa mexay pexmmamm

< [P/A] e [1na nepexofa B ApPYro pexum Heobxoammo HaxaTb knaswwy [P/A] Ha nuueBor naHenwu
peryndaropa.
[ | Mpu 3TOM HauHeT MuraTh oanH n3 uHaukatopos P, || unv Il
= [&] [nsa nepexoga B TOT UMW UHOW PEXMM HYXHO MPU MUraHMM COOTBETCTBYHOLLEro MHAUKaTopa

noaTBepanTb ero knaesuwen «Beigy.

YpoeeHs e Ecnu onepatop He Haxan knasuwy [¢'] B npouecce mMuraHusi OQHOTO M3 MHOWMKATOPOB —
3awumsl ukcayus 8bibpaHHO20 pexxuma He NPon3onaerT.

4.3.4 N3meHeHMe Wwiara nporpaMMHOro sagariymka

[ns Toro, 4To6bl M3MEHWTBL LIar NPorpaMMHOro 3agartyuvka, koHtponnep MUK-52 gonxeH 6bITb NepeseaeH
B pexum PABOTA. Tak xe gomkHa OblTb BbibpaHa naHenb WHAMKaAUUW NPOrpaMMHOrO 3ajaTtynMka — CBETMTCSH
nHamkaTop Mpr. Ha gucnnen BUXIA BbiBogNTCA HOMEp TeKyLLEero Lara NporpaMMHOro 3agaTtyuka/

Lar nporpammHOro 3agartyvka SBMASETCS 3aroMuHaeMbiM 3HadeHuem. [locne BKMIOYEHUS nNUTaHus
NpPOrpaMMHbIi 3a4aTymK HauMHaeT paboTy C TOro Wwara Ha KOTOPOOM ObINO HA MOMEHT OTKIYEHUS.

ﬂpou,e,qypa U3MeHeHuA wara nporpaMmmMHoOro 3agatimkKa

o [py BbIGPAHHOM COOTBETCTBYIOLLEM PEXUME MHAMKALMWN BbIOpaTh UHTEPECYIOLLMIN HOMEP
nporpammHoro 3agatyuka(1-9).

+ [3aBa] e [Insi U3MEHEHUs1 HOMepa Lara NPorpamMMHOro 3afaTyvMka HeOBGXOAUMO HaxkaTb KraBuLly
[3aBa].

e Ha nuueBor naHenu HadnHaeT muratb gucnnen BUXIA. Ha gpaHHoM aTane npu murarowem

aucnnee BUXIA BO3MOXHO M3MEHEHME 3HAYEHMS BHYTPEHHEN 3a4aHHOWM TOYKM.

e C nvueBow naHenu C nomolibio knasuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTL
HeobXoaMMbIV Lar, HauumMpyemon Ha aucnnee BUXIA.

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

= [4] nepenaeT Ha BbIGPaHHbIN LWar.
YpoeeHb e Ecnin onepaTtop He nodmeepxdaem CBOUX AEWCTBUIN HaxaTuem knasuwm [¢] B npouecce
3awjumel muranmns nHamkatopa BUXIA o nepexon Ha BbIGpaHHbIN War He NponsongerT.

4.4 OnepaTuBHOE ynpaBneHue naHensiMmm oTobpaxeHus napameTpoB, 3afaHHbIX
nonb3oBaTeniem (Nonb3oBaTesibCKas NaHenb)

4.4.1 O6wue npaBuna

[Onsa Toro 4toObl BECTU OMepaTMBHOE YMpaefieHWe NaHensamu uHavkauum, koHTponnep MUK-52 porkeH
ObITb NepeBeaeH B pexuMm PABOTA. Tak xxe JormkHa ObiTb BbiOpaHa naHenb MHAMKaUUM — cBeTuTcst uhaukatop IH.

B koHTponnepe MoxHo opraHusoBaTb OT 0 40 9 naHenen uHanKauum.

OnepaTvBHOE YynpaBreHWe BedeTcs No u3bupaTtensHOMY NPUHUMMY: BbIOUPaAeTCs HOMep W ANs Hero
KOHTPONUPYIOTCS 1 3a4atl0TCs napamMeTpbl.

4.4.2 ®yHKUUM NULEeBON NaHenu B pexume "lHo"
ﬂVILl,eBaﬂ naHenb npeaHasHa4dYeHa AnAa  onepaTtMBHOINO ynpaBneHunAa U COAEePXUT HeO6XO/JMMbIe

cBeToAnoaHbIE, LMAPOBLIE MHAOVKATOPLI U KNasuaTtypy.
JIvuesas naHenb koHTponnepa MUK-52 B pexvme onepaTvBHOIO ynpasneHvs npeactaBneHa Ha puc. 4.6.




3HayeHve, nogaBaemMoe Ha
cBovictBo Ne9
dyHKUMOHanbHoro 6noka

Homep naHenu nHgukauum

Wugukatop "lHg" (MaHenb
HAMKaUUn)

3HayeHune, nogaBaemMoe Ha
cBoncTBo Ne10
dyHKUMOHanbHoro 6noka

Knaswuwu ynpasneHus

3HayeHue, nogaBaemMoe Ha
cBonctBo Net1
dyHKUMOHanbHoro 6rnoka

PucyHOK 4.6 - Huueeaﬂ naHerslb 8 pexxume orepamueHoco yripaesrieHus rnpozpamMmmHbIM 3a0amyuKkom
OpaHopaspsigHbIv avcnnent "Ne" — nokasbiBaeT HOMep NaHenu MHAMKaLUUK, ¢ KOTopbiM paGoTaeT onepaTop.

Ha yeTtbipexpaspsagHein aucnnen NMAPAMETP, SABOAHHA n TpexpaspsagHein BUXIO BeiBOANUTCS TekyLime
3HaYeHNs1 CBA3HbIX MapamMeTpoB.

JlnueBasa naHenb nmeeT 8 KnaBuL, C MOMOLLBIO KOTOPbIX BEAETCS OnepaTtUBHOE YyrpaBneHUe KOHTypamu
HAUKaLMK.

4.4.3 N3meHeHUe 3a4aHHOM TOYKM NaHenu UHAMKauum

Ons Toro, 4tobbl N3MEHWUTb BbIXOA (PYHKUMOHaNbLHOro 6roka mHaukaumu, koHTponnep MUK-52 porkeH
ObITb NepeBeeH B pexum PABOTA. Tak e gomkHa 6biTb BbibpaHa naHenb MHAUKaUUN — CBETUTCA MHAMKATOP IHA.

Bbixog gaHHOro yHKUMOHANbLHOrO 6roka SBNSETCA 3arnoMuHaeMbiM 3HadeHueM. [locne BKIYEHUA
nuTaHusa 6nokK NHAMKaUUmM HadmHaeT paboTy C TEM XKe BbIXOAOM YTO M Obi1 HA MOMEHT OTKITIOUYEHNSI.

Mpoueaypa nsmeHeHus BbixoAda 6110ka MHAMKaLUK

e [1pn BbIGPaHHOM COOTBETCTBYIOLLEM pEXMME MHAMKALMKU BblbpaTb UHTEPECYIOLLMIA HOMEDP
naHenu nHamkaumm (1-9).

¢ [3aBa] e [Ins n3ameHeHns Homepa Luara NporpaMMHOro 3agartyvka HeobOXOAMMO HaXaTb KraBuLly
[3aBa].
A A e Ha nuueBon naHenun HauyuHaeT muratb gucnnen 3ABOAHHA. Ha panHHom stane npwm
0004 << murarowem avcnnee 3ABOAHHSA Bo3MOXHO n3MeHeHne Bbixoda (OyHKUMOHANbLHOro 6noka
MHAMKaLMK.
= [A] e C nuvueBoW naHenu c nomolubio knasu [A] “Gonbwe” n [V] “MeHblue”, yCTaHOBUTb
e [V] HeobxoanMbI BbiXos,.
= [¢] e Ecnu onepatop Haxan knasuwwy [¢] B npouecce muranusa aucnnes 3ABOAHHSA — Bbixon

N3MEeHUTbCA Ha TOT KOTOprVI Obin 3agaH.

4.5 OnepaTuBHOE YyMnpaBreHWe MnaHenssMU KOHTPONS BXOAOB W BbIXOAOB
pyHKLUNOHaNbHbIX 6510KOB

4.5.1 O6wue npaBuna

[nsa Toro 4toObl NPOCMOTPETL BXOA MW BbIXOA (pyHKUMOHaNbHOro 6noka, koHTponnep MUK-52 pomkeH
ObiTb nepeBefeH B pexum PABOTA. Tak xe gomkHa ObiTb BbiOpaHa COOTBETCTBYKOLLASA NMaHeNb MHOUKaUMN —
BXOJ0B UMW BbIXOA0B (PYHKLIMOHANbHbIX GITIOKOB — CBETUTCSA MHAUKaTOp Bx nnu Bux.

4.5.2 ®yHKUUM N1MLeBOM NaHenu B pexume "Bx" unu "Bux"

JlnueBas naHenb npegHasHayeHa [ANS  ONEpPaTUBHONO YMpaBrieHWs W COAEPXUT Heobxoaumble

CBETOANOAHbIE, LNPOBLIE MHAMKATOPLI 1 KNaBuaTypy.
JInuesasi naHenb koHTponnepa MUK-52 B pexxrme onepaTUBHOINO yrnpaBreHus npeacTaBneHa Ha puc. 4.7.




WHaunkaTtop "Bx" (Bxogpl
hbyHKUMOHaNbHBLIX OMOKOB)

Homep dyHKLMOHaNbHOro
Bnoka

Mnaukatop "Bux" (Beixoabl
hyHKUMOHaNbHBLIX 6110KOB)

Howmep Bxoga vnu Beixoaa
dyHKUMoHansHoro 6noka

Knasuwwm ynpasneHus

3HauyeHne Bxoga unm
BbIXxoAa hyHKLMOHANbHOIO
6noka

PucyHok 4.7 - Jluyesas naHesnb 8 pexxume UHOUKayuu 8X00HbIX napamempos yHKUUOHaIbHbIX 6110K08

MepBbix 2 paspsaga veTbipexpaspagHoro gucnnes NAPAMETP ykasbiBaloT Ha Homep (PyHKLMOHAaNbHOro
Onoka, a 3,4 paspsgbl - Ha HOMep BXxoda WM BbIXog4a 3TOro (PyHKUMOHANbHOro Onoka, KOTOPbIA HYXXHO
uHamumposaTe. Ha ancnnen S3ABOAHHA BbiBOANTCA Tekyllee 3HaYeHne napameTpa.

4.6 OnepaTuBHOe ynpaBrieHue NaHenbi KOHTPOSIS U yNpaBrieHUsA napameTpamMu
PYHKLMOHanNbHbIX 6510KOB

4.6.1 O6wue npaBuna

Ons Toro 4to6bl NPOCMOTPETL UNWN pefakTUpoBaTb NapameTp pyHKLMoHansHoro 6mnoka, koHTponnep MUK-
52 pomkeH ObITb NepeBefeH B pexum PABOTA. Tak e gomkHa 6biTb BbibpaHa naHenb MHAMKaUUW napamMeTpoB
dyHKUMOHanNbHbIX 6rokoB — cBeTuTca uHAmkatop PM. NapameTpy, KOTOPbIN HYXXHO OTpPeAaKkTMpoBaTb, Takke
HY>XHO NMPUCBOUTL chnar paspelleHns nporpammupoBanus B pexume PABOTA (cm. n. 5.2.1.4) - donar «Pch» npu
nporpaMM1poOBaHUM 13 NPOrPaMMHOro naketa «Anbga.

4.6.2 JlnueBas naHenb
J'Imu,eBaﬂ naHersb npe,qHasHaqua ana OI'IepaTI/IBHOFO ynpaBneva n cogepmm HeOGXO,EI,I/IMbIe

cBeTOAMOAHbIE, LMGPOBLIE MHOVKATOPbI U KNaBuaTtypy.
Jlnuesas naHenb koHTponnepa MANK-52 B pexxvnme onepaTtuBHOro ynpaBneHus npeacraBneHa Ha puc. 4.8.

Wugunkatop "Mpm"
(MapameTpbl
yHKUMOHaNbHBLIX 6MOKOB)

Homep dyHKLMOHaNbHOro
6noka

Homep napameTtpa Knasuwu ynpaBnexus

dyHKLUMOHanbLHOro 6roka

3HadeHue napameTpa
dyHKUMoHanbHoro 6noka

PucyHok 4.8 - Jluyesasi naHenb 8 pexxume uHOUKayuu rnapamempos yHKYUoHanbHbIx 6110ko8
MepBbix 2 pa3spsga veTblipexpaspsgHoro aucnnes NMNAPAMETP ykasbiBaloT Ha HOMep YHKLMOHamNbHOro
6rnoka, a 3,4 pa3psigbl - Ha HOMep napameTpa (pyHKUMOHaNbHOro 6roka, KOTOpbIA HYXXHO WMHAWLMPOBATb WNN
penaktupoBatb. Ha gucnnen SABOAHHA BeiBOAMTCS TekyLLee 3HaYeHne BbIOpaHHOro napameTpa.

4.6.3 UameHeHune BbIOpaHHOro napameTpa yHKLMOHaNbLHOro 6noka

I'IapameTp (byHKLI,MOHaJ'IbHOFO Onoka siIBNsieTcs 3arnoMuHaeMbiM 3HaqdeHueM. Nocne BKMYEHUs NUTaHus
OnoK HauYnHaeT pa60Ty C TeM Xe napamMmeTpomMm, 4TOo U Obin OTpenakTMpoBaH Ha MOMEHT OTKITHO4YEeHUA.
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Mpoueaypa uaMeHeHUss NapameTpa (PyHKLMOHANBLHOIO 6r1oKa

e [1pn BbIGPAHHOM COOTBETCTBYIOLLEM PEXUME MHOAWKALUUWM U pedaKTMpoBaHWa napameTpoB
dyHKUMOHanNbHbIX 6nokos. BbibpaTe HeobxoauMmbll HOMep byHKUMOHanbHoro 6rioka u
HOMep napameTpa, KOTOpbI HYXHO OTpeaakTMpoBaThb.

= [A] e C nmueBov naHenu ¢ nomolubio knasuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTL
= [V] Heobxoanmoe 3HavyeHve napameTpa pyHKUMOHanbLHoro 6noka.
= [¢] e Ecnu onepatop Haxan knasuy [¢'] — BbIxog U3MEHUTCS Ha TOT, KOTOPLIN Bbin 3aaaH.

4.7 KoHTponb owmnb0K
4.7.1 Obwwee Ha3Ha4YeHUe
KoHTtponnep MUK-52 ocHaweH dyHKumen onpeperneHvs owmbok, npyu BO3HWKHOBEHWM KOTOPbLIX MuUraet
uHamkatop MeHio «Ow», Ha [aHHOM YPOBHE MEHI €CTb BO3MOXHOCTb MNPOCMOTpa Tuna U Koda OLIMOKM
HeucnpasHocTel (cM. Tabnumuy 5.6.2).
4.7.2 JluueBas naHenb
JlnueBasa naHenb NpegHasHaveHa Ans onepaTMBHOrO OBHapyXeHWs OWWMBOK M COoaepXUT HeobxoduMble

CBETOANOAHbIE, UMdPOBbLIE MHAMKATOPbI U KNaBuaTypy.
Inuesas naHenb koHTponnepa MUK-52 B pexxvnme onepaTtMBHOMoO ynpaBneHus npeactasneHa Ha puc. 4.9.

| KonuyecTtso owinbok

Kon owmnbku

Wugukatop "OLWU" (Owmnbkn

| Homep ownGkm B pa6ote)

Knasuwm ynpaenexus

| Tun owmndkm

PucyHok 4.9 - Jluyesasi naHenb 8 pexume uUHOUKayuu owubok

MepBbix 2 paspsaa veTbipexpaspsagHoro aucnnest MAPAMETP ykasbiBaloT Ha Konu4yecTBo owmnbok, a 3,4
pa3psabl - Ha HoMep BblOpaHHOM owunbkn. Ha gucnnen 3ABOAHHA BbiBOAMTCA TN BbiOpaHHOM OLWIMOKK, a Ha
ancnnen BUXIO kog owmnbku (unu B pexxviMe nporpammupoBaHns napameTp 6.04).

[aHHOe MeHo npeaHa3Ha4YeHo TONbKO AN UHAMKAUMK TUna 1 koaa ownbku.
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5 MNMporpammunpoBaHune, HaCTPouKa U KOHTPONb

5.1 IlnueBas naHenb B peXumMe NporpaMMupoBaHusA

[ns TexHonormyeckoro NPorpaMMMpoBaHuUs, HAaCTPOMKN U KOHTpons KoHTponnepa MUK-52 ncnoneaytotes
WHAMKaTOPbI U KNasuLwy NIMLEBOW NaHenu.

Jlnuesasa naHenb koHTponnepa MUK-52 B pexvme nporpaMMUMpOBaHUS U HACTPOWKW NpeacTaBreHa Ha
pucyHke 5.1.

NHauvkaumsa napameTpos Howmep ypoBHs

[MNe1 n MNe2 ; R 1 nporpamMmmMmnpoBaHuns
2 \VIIKFOA

Knasuwia oTMeHbl
BbINOSTHAEMbIX AENCTBUI

MHoukaums napameTpa
[MNe3

KnaBuwun nameHeHus
3Ha4yeHns napameTpa

WHavkaums napameTpa
MNe4

KnaBuiumn nameHeHus
YPOBHS NPOrpaMmmMmnpoBaHns

Knaeuwa nogreepxaeHnsi
BbIMOSTHSAEMbIX AENCTBUN

Knaswuwa ansa nHsepcum
BXOAHOro curHana npu
HacTpoOWKe CBsA3en

Pucyrok 5.1 - Jluyesas naHenb koHmpornnepa MUK-52 e pexume npoepammuposaHusi
5.1.1 UupgukaTtopbl n gucnnen

CeeToanoaHble MHOMKATOPbI CUMHanM3npyrT O pexume paboTbl, BbibpaHHOM npouedype u owubkax. Ha
LMdpOoBbIE CEMUCETMEHTHbIE MHAMKATOPbI BbIBOASTCS HOMEPA U 3Ha4YeHWsA NapaMeTpoB.

EMCﬂﬂeﬁ HasHayeHue gucnnes B pexume NnporpaMmMmumpoBaHus

o KAHAI (Ne) MHaouumpyeT HomMep ypOBHS MPOrpamMmmMmnpoBaHuns.

e NAPAMETP MuaouumpyeTt Homep BbibpaHHOro napameTpa.

e 3ABOAHHA MHaouumpyeT 3HayeHne napameTpa NporpaMMyMpoBaHns UM KOHUIypaumm.

e BUXIAO Ha gaHHbIn gucnnei BblIBoOATCS 3HAYEHUs1 BCMIOMOraTernbHbIX NapameTpoB.

UHgukatop HasHayeHue uHgukaTopa B pexume NporpaMmMmpoBaHus

o P CeeTtuTCH, ecnu koHTponnep HaxoauTcs B pexume NMPOMPAMMUPOBAHUE.
He cBeTuTCs, ecnu koHTponnep HaxoauTes B pexume PABOTA.

e OT MHavumpyeT Hanuumne oTKasos.

o OLU MHouumpyeT Hannyme ownbok.

5.1.2 KnaBunartypa

KnaBuwu wucnonb3ytoTcs Ansi BbiGopa YPOBHS MPOrpaMMUPOBaHWSl, PEXUMOB, AN  W3MEHEHUs
napameTpoB, 3anycka TECTOB U T.A.

KnaBuwa nnu HasHauyeHue KnaBuLl B peXXume nporpaMmMmupoBaHus
KOMOUMHauus

KombuHaums Mcnonb3yeTca ans nepexofa B pexumM NporpaMMmMpoBaHuUs.

Knasuw O nepexoge B pexum NPOMPAMMUPOBAHWVE ceuaeTtenscTByeT cBeyeHue unagmnkatopa lP.
[43¥] MeHio + Mpu aTOM B pexume NporpaMmmMmnpoBaHns OYHKLMOHANbHbIE BITOKM He BbIMOMHATCSA U
[NekH 4] B KOHTPOJIIEPE MOXHO W3MEHATb BCE 3anporpaMMMpOBaHHble MNapamMeTpbl, Onoku,

KOH(UIypaumto, KOHCTaHTbI U T. A.

KombuHaums McnoneayeTtca ans nepexopa B pexum PABOTA.
Knaswiu Mpu nepexope B pexum PABOTA nngukaTop MNP racHeT u 3acseTutcsa niankatop Pb.
[4}] MeHio + B pexume paboTbl MOXHO KOHTPONMMPOBaTb CUrHamnbl W MNapaMmeTpbl, HO HUKakue

[NekH 1] napamMmeTpbl KpOMe KO3I(PULMEHTOB N3MEHATb HEMb34.
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e [+¥] MeHio B pexume TPOTPAMMUPOBAHUWE paHHasi knaBuwa BbINOMAHSAET (YHKUUIO  OTMEHbI
BbINOMHEHHbIX AEACTBUI, onepauui.
«[4¥] MeHIo» — KnaBulLa OTMeHbl. HaxaTtue 3Ton Knasulum cOpackbiBaeT BbI3BaHHbIE
napaMeTpbl, OCTaBMss Ha AWCrfee Wb nepebii napametp. Ecnu knasuwa «[4¥] MeHio»
HaXumaeTcst 40 nocnefgHero Hakatus knasuwun «[¢'] Beig», ycTaHOBMeHHble napameTpbl B
namsATb He BBOASTCS.

¢ [¢'] Beig KnaBuwa npegHasHaveHa AN MOATBEPXKAEHUSA BbIMOMHAEMbIX AENCTBUIA, onepauvn u ans
duKcauMm BBOAUMBLIX 3Ha4YeHuWn. Hanpumep, duKkcaums BBoAa W3MEHEHHOro 3HaveHus
napameTpa, a TaKke NpoaBMKEHNE NO YPOBHAM NPOrpaMMMpPOBaHUS 1 T.1M.

«[¢] BBia» — knaBulLa MMeeT OBOMHOE Ha3HauyeHWe: oHa UCMonb3yeTcst Ans Bbibopa
HY>XHOrO napameTpa 1 Ans BBOAa YCTAHOBMEHHbIX NapameTpoB B NamaTb. B kaxaon onepauun
no NporpaMMMpPOBaHUIO, HACTPOMKE N KOHTPOSIO UCMONb3YyeTCs HECKONbKO napameTpoB. Bbi3os
3TUX MapaMeTpoB Ha AMUCNMEeN OCYLEeCTBNSeTCA NocnefoBaTenbHO: MNPU KaXaoM HaxaTuu
knasmwmn «[<¢/] BBig» Ha COOTBETCTBYIOLMIA AMCNNEN Bbi3bIBAETCA OYepeaHoi napameTtp,
y4YacTBYIOLWNIA B AaHHOW onepaumun. OTOT napameTp npu HeobXxoanMMOCTU MOXET M3MEHATLCS C
nomMoLLbto Knasu «[Al», «[V]».

Mocne Toro, kak Bce napameTpbl, y4acTByoLMe B AaHHOW npoueaype, 6yayT Bbi3BaHbI
W ycTaHoBneHbl, ouvepedHoe (nocnefHee HaxaTtve knasuwu «[&] Beig» cbpacbiBaeT
Bbl3BaHHbIE NapameTpbl.

Kpome Toro, B pexvme NporpaMmvMpoBaHusi 3TO nocriedHee HaxaTue knasuwm «[&]
BBig» BBOAUT yCTaHOBNEHHbIE NapaMeTpbl B NamAThb.

o [NekH 1] Mcnonb3yeTca Ans M3aMeHeHUs HoMepa YPOBHSA MEHIO B CTOPOHY YBENUYEHNS.

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

e [3aBA.] Mcnonb3yeTca AN UHBEPCMU BXOAHOTO CMrHana npu KoHUryprupoBaHum cBs3en Ha ypoBHe 3.

o [A] 3Hau. KnaBuwa "Gonbwe". lMpu kaxgom HaxaTuM STOW KNaBULLIM OCYLLECTBISIETCS yBeENnMyeHue

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

o [V] 3Hau. Knasuwa "meHble". py kaxgom HaxaTun 3TOM KNaBULLIM OCYLLECTBMSETCA YMeHblUleHue
3HaYeHNs1 N3MEeHsIeMOro napametpa. [py yaepxmBaHUM 3TOW KIABULLM B HAXKATOM MOJIOXEHUMN
YMEHbLUEHUE 3HAYEHUIN MPOUCXOOUT HENPEPBLIBHO.

MpumeyaHue. lNpyu M3MEHEHMU 3HAYEHWN NapameTpoB [AEWCTBYIOT PEXUMbI YCKOPEHHOTO W3MEHEHWS
3Ha4YeHun — cM. puc. 4.2.

5.1.3 Pexxum nporpammMmupoBaHuA U paboTbl

KoHTponnep MoxeT HaxoauTbCst B OAHOM U3 ABYX PeXUMOB: nporpammupoanus (MP) unu pabotel (PB). B
pexvme nporpamMmMnpoBaHKs Nporpamma KoHTponnepa He paboTtaeT. B aTom pexume cocTosiHue BCex ero BbIXOO0B,
TanMepoB, CYETYMKOB U SHYEEK HAKOMMEHUS 3aMOPOXEHO, a Ha NMLEBOI NaHenu ceetTuTcsa nHavkartop MP.

B pexume nporpamMMmpoBaHMS MOXHO WM3MEHSATb BCE MapameTpbl, Kak KOHTposiepa B LENoM, Tak M1
yHKLUMOHanNbHbIX 6MOKOB.

B pexvme paboTbl cBeTUTCA cBeToamoaHbii uhankatop PB (MNP He cBeTutCS).

B pexume paboTbl KOHTpOMMep BKMYEH B pexum ynpaenenus. Mpu nepexoge B 3TOT pexum paboTa
KOHTpONepa Ha4YMHAEeTCs C TOr0 COCTOSHUSI, B KOTOPOM OH Haxoouncs B MOMEHT nepexoda B pexum
nporpaMMMpoBaHust (3T0 BEPHO NMULLIb ANst TOW YacTu CTPYKTYpbl hyHKLMOHAmNbHbLIX OOKOB, KOTOpasi HE MEHsINach B
pexume nporpaMMyMpoBaHust).

B pexume paboTbl MOXHO KOHTPONMMPOBATL NMapaMeTpbl U CUTHanbl, a Takke U3MEHATb KOIPULMEHTDI.
Mpn nepexoge M3 pexvMa «NporpaMMUPOBaHME» B PeXmM «paboTa» KOHTYPbl PErynMpoBaHUS BKIIYAKTCA B
paboTty 6e3ygapHo.

Mpu HanUuMn OTKA30B B KOHTPOSSIEPE HEBO3MOXHO MEPENTU B peXnM paboTbl KOHTPOMMepa 40 NOSHOro
YCTPaHEHWs1 OTKA30B.

5.2 TexHonoru4yeckoe nporpaMmmMmupoBaHue U TeCTUpoBaHue
5.2.1 MNMpouenypa nporpammupoBaHus

Bbizos pexuma NMPOTPAMMWPOBAHUME 3awuuieH naponem u ocyulectBnsetcs ns pexuma PABOTA
anuTenbHbiM, 6onee 3-x cekyHn, HaxkaTtnem kombnHauum knasnw  MeHto + [NekH ~L].
Mocne atoro Ha pgucnnen MNAPAMETP BbiBoasitca cumsonbel "PASS" — BBog napons. Ha gucnnen
3ABOAHHA BbiBOANTCA MuratoLlee 3HaveHne napons: «0000».
C nomoLLpbio KnaBuiuv A BBeCTV naponb: «0002» 1 KpaTKoBPeMeHHO HaxaTb knasuwy [¢].
Ecnu naponb BBegeH He 8epHo — npubop nepenget B pexum PAGOTA.
Ecnu naponb BBeAeH 8epHo - To npubop nepenget B pexum NMPOMPAMMUPOBAHUE.
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Ha nepexog B pexum NMPOMPAMMUPOBAHWA ykasbiBaeT cBeTswmiics nHankatop MP.

B pexvme nporpammupoBaHuMs 3agalTcs  BCe MporpaMMupyeMble  napameTpbl  KOHTponnepa,
onpepenstoLme ero MyHKLUMOHaNbHY CTPYKTYpPY.

OneMeHTbl NUUEeBON naHenu (AWMCnnen, WHAMKATOPbl, KMaBULLIM) B PEXUMEe MporpamMmmmnpoBaHus
npeactasneHsl B pasgene 5.1. dopmaT uHAMKauMM uHgopMauum Ha Aucnnesx npyv NporpaMMMpoOBaHMN U
TECTMPOBaHWUN NPMBEAEH Ha PUCYHKe 5.1.

B koHTponnepe vmmetoTcs BOCEMb Npoueayp (M COOTBETCTBEHHO BOCEMb YPOBHEN) MPOrpaMMMpOBaHMS,
KOTOpble nNpeAcTasrneHbl Hxe. Kaxagasa npoueaypa NporpaMMUMpPOBaHUS MMEET CBON YPOBEHb, MHAMLMPYEMbIN Ha
ancnnee «Ne» (KAHAIT). B nocnepylowux pasgenax npuBoauMTcs nogpobHoe onucaHuwe Kaxgow npoueaypbl
TEXHOMOMMYeCKoro NPorpaMMmMpOBaHUS N TECTUPOBaHWS.

CocTtosiHne gucnnes
«Neo» (KAHAI) HanmeHoBaHuMe ypoBHA U npoueaypbl NporpaMmmMMpoBaHus
Homep ypoBHs

HacTponka konuyecTBa yHKUMOHaNbHbIX 6OKOB, KONNMYECTBA KOHTYPOB
1 perynupoBaHusi, NporpaMMHbIX 3a4aTYMKOB M KONMYECTBA NOMb30BaTENbCKNX
naHenen MHAVKaLUM 1 ynpasneHns 1 KOMNUNsuusi nporpammel

MporpaMmmpytoTcs OyHKLMOHanNbHbIe B10KM B MporpaMme nosb3oBaTensi, HoMep,
TN 6noka, 6a30BbIV agpec NapameTpPoB U MOAMMDMKATOP KOIMYeCcTBa BXOLOB

ﬂpOI’paMMVIpyIOTCH CBA3N beHKLI,VIOHaJ'IbHOI'O 6noka B nporpamMmme nonb3oBaTens

HacTpoiika napameTpoB yHKUMOHaNbHbIX 61okoB

TecTupoBaHWe OUCKPETHBIX M aHanoroBbIX BXOLOB-BbIXO40B, KaJ'IVI6pOBKa
aHasioroBbIixX BXogoB u KaﬂM6DOBKa aHalnoroBbiX BbIX040B

CuctemHble napameTpsl (Bepcus 10, ceobogHasa namATb nporpamm, cBoboaHasa
NnamsaTb AaHHbIX, CETEBOW afgpec, CKOPOCTb CETEBOro obMeHa, Tanm-ayT)

Ha paHHOM ypoBHE NPOU3BOAWNTCS KOHTPOMb OTKA30B NpW NPOrpaMmmMmnpoBaHmnm

Ha paHHOM ypoBHE NPOU3BOANTCS COXPaHEeHWe NporpamMMbl NOMb30BaTeNsl, HACTPOEK
¥ NapaMeTpoB B 3HEProHEe3aBUCKMOW NamMsATU KOHTponrepa

N O O BA~WDN

5.2.1.1 Hactpouka konu4yecTBa 6510KOB U1 KOMNUAALUSA NPOrpaMmbl

Ha paHHOM ypoBHE NpoOrpamMmMMpoOBaHWs yCTaHaBNMBaeTCs HEOOXOAMMOE KONMMYECTBO (PYHKLMOHAMNbHbIX
610KOB, KONMYECTBO KOHTYPOB PErynupoBaHusi (PerynstopoB), KOMMYECTBO MPOrpaMMHbIX 3a4aTyMKOB, @ Takke
KONMYECTBO NOMb30BaTENbCKUX NaHeNen UHANKaLMN 1 yNpaBneHus.

Tabnuya 5.1 — [NpozpammuposaHue KOHMpPoIepa

n"‘:,?:fl:;fl"g” Oucnneit MAPAMETP Oucnneit [ucnnet
Homep ypoBHs 1-i1, 2-1 paspan 3-i, 4-it pa3psn 3ABOAHH BUXIA
00 ...99 00...09 0000 ... 0009 000 ... 009
1 KonuyecTtso KonuyecTtso KonuyectBo KonuyecTtso
(PYHKLMOHAMbHbIX KOHTYpOB NPOrpaMMHbIX MOMb30BaTENbCKUX
6MOKOB perynupoBaHus 320aTYNKOB naHenei

Mocne BBOAa BbIWENEPEYMCIIEHHOW WHAOPMaUMM B KOHTponnepe (OpMUMPYeTCs WCMONMHUTENbHBIN
nporpamMMHbIi MOAYMb MPOrpaMmMbl MONb30BaTenNs, 3arpy>KeHHOW C KOMMbKTEpa WM BBEOEHHOW C nepenHen
naHenw.

BHumaHue! [aHHylo onepauuto HeobXoAMMO BbLIMOMHWTL MNEpes  COXpPaHeHWeM Mporpammbl B
3HeproHe3aBUCUMYIO NaMsTb (YPOBEHb 8).

Mpwn BBOAE 3Ha4YeHusa «00» B 1-m n 2-m paspsige aucnnes NMAPAMETP npousBoguTcst o4McTka nporpammbl
nonb3oBaTens.

Mpu BBOAE NMapaMeTpoB AaHHOIO YPOBHS BO3MOXHO CBeYeHve uHaukaTopa otka3d OT, B gaHHOM crnydae
Heo6XoaMMO NPOBEPUTL NPaBUIIBHOCTb NPOrPaMMUPOBaHNS OYHKLMOHamNbHBLIX BNIOKOB, NPOrpaMMMpOBaHue CBA3EN
6rOKOB, YCTAHOBKY W HACTPOWMKY NapameTpoB, v NOATBEPAUTD elle pa3 BCe 3HaYeHUs JaHHOMO YPOBHSI.

5.2.1.2 NporpammupoBaHue PyHKLMOHarbHbIX GITOKOB

Ha gaHHOM ypoBHe nporpammupyeTtcst Homep (yHKLMOHanbHoro 6rioka B nporpamme nosnb3oBaTtens, Tvn
6noka (cornacHo 6ubnuoTeke yHKLUMOHAbHbIX 6r10KOB), 6Ga30BbIN agpec NapameTpPoB M MOAMMUKATOP KonuyecTsa
BXOAOB W/WnNu napameTpos.

Tabnuuya 5.2 — lpoepammuposaHue KoHmporepa

‘u"‘:,?:ﬁ:;.‘lm» Ovcnneit MAPAMETP Ovcnneit [vcnned
HoMep ypoBHs 1A 200 —— 3ABOAHHSA BUXIA
-1, 2-1 paspsag 3-1, 4-n paspsag
00 ...99 00...99* 0000 ... 0300 001 ...012 **
2 Homep 6roka Twn 6noka BasoBbi agpec Mogudukatop
napameTpoB Konm4ecTBa BXO40B
1 NapaMeTpoB.
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* CM. 6nbnmnoteky pyHKUMOHamNbHbLIX GITOKOB.
** insi 6NOKOB, KOTOPbIE HE MMEIT MoaudukaTopa, 3ToT napameTp Bceraa paseH 001.

5.2.1.3 NMporpammupoBaHue ceasen

Ha gaHHOM ypoBHe NporpamMmmmpyroTcsl CBA3W (pyHKLIMOHanNbLHOro 6rioka B NporpaMme nosnb3oBaTtens.

Tabnuya 5.3 — [pozpammuposaHue KOHMposepa

”“CI'(‘KI?I:J‘_‘INQ» Ducnneit NAPAMETP Oucnneit Oucnneit
Howmep ypoBHs 1-it, 2-1 pas3pag 3-n, 4-n paspag SABIAHHA BUXIA
00 ...99 01..99* 0000 ... 0099 01... 12* unn
3 -01..-12*
Howmep 6noka Howmep Bxoaa Homep 6rioka Homep BbIxoga **

* 00...N — Bce BxoAa 6nokoB ( N — BxogoB)
(N+1) ... (N+M) — Bce cBovicTBa 6noka ( M — cBoWcTB).
B kaxxgoro 6noka gomkHbl ObITb CBSAA3aHbI BCe BXOA4a, UHaYe byaeT BblaaBaTbCsl cMrHan otkasa (oTtka3 Ne6 —
He MOAKMIOYEHHbIN Bxod). Takke MOXHO CBA3biBaTb M CBOWCTBa 6Onoka, And Toro 4Tobbl B KaXOOM LUKMe
nporpamMmmbl 3anucbiBaTe B CBOMCTBO AaHHOro Grioka 3HaYeHMe HY>XHOro Bbixoda Apyroro 6noka.
** MNpw nporpammmnpoBaHnM CBA3EW, NOCne BBoAa 3HAa4YeHUs Homepa Bbixoda Ha avcnnee BUXIA, HaxaTne
knasuwu [3aBA.] ycTaHaBNMBaET UHBEPCUIO AaHHOWN CBA3W, YTO OTOOpaKaeTcst CUMBOIIOM «-».

5.2.1.4 Hactporka napameTpoB
Ha gaHHOM ypoBHe Npor3BOAMNTCSA HacTporka napameTpoB PyHKUMOHaNbHbIX 6r10KOB.

Tabnuua 5.4 — NpozpammuposaHue KOHMposIepa

n"",?:ﬁ:ﬁ""’” Oucnneit MAPAMETP Ovcnneit [vcnneit
Homep — — 3ABOAHHA BUXIAQ
YPOBHS 1-, 2-n paspsag 3-1, 4-n paspsag
00 ...99 01...99 -9999 ... 9999 000, 001
4 Homep 6rnoka Homep napameTtpa 3HaveHve Paspelenue
napameTpa N3MeHeHUs
napameTtpoB *

* YcTaHoBKa JaHHOro 3HavYeHus pa3peluaeT unm sanpeLlaeT NponsBoaMTL U3BMEHEHWE AaHHOrO NapameTpa
B pexxume PABOTA. [Ins namepeHust napameTpa Hy>XHO B pexunme paboTbl KOHTpPOIiepa NepenTy Ha naHenb
WHAMKALUN U pefaKTMpOBaHUS NapameTpoB (OyHKLMOHANbHbIX 611okoB (cM. n.6.1.2).
CocTosiHuE JaHHOTO 3HaYeHus:
000 — 3anpeLleHo n3MeHATb AaHHbIV napameTp B pexnme PABOTA,
001 — pa3pelueHO n3MeHATb AaHHbIM napameTp B pexume PABOTA.

5.2.1.5 TectnpoBaHue n KanMbpoBKa BXOAOB-BLIXOA0B

Ha paHHOM YpOBHE MNPOM3BOAUTCA TeCTUpOoBaHUE OUCKPETHbIX W aHanoroBblX BXOA4OB-BbIXOO0B
KOHTpoOmnnepa, a Takke aBToMaTu4eCkasa N pydyHad KaJ'II/I6p0BKa aHanorosblX BXoOoB, U KaJ'II/I6pOBKa aHanoroBbIX

BbIXOZO0B.
Tabnuuya 5.5 — lpoepammuposaHue KoHmpornepa
Oucnnen .

«Ne» KAHAT Ancnnen NAPAMETP [vcnneit 3ABOAHHS Oucnnen
Homep 1-1, 2-1 3-it, 4-i1 BUXIA
YPOBHA pa3psa pas3psag

01 Homep Bxoaa XXXX — 3Ha4yeHune BxogHoro curHana (%) 000
Tect
aHanorosbIX 01 - 1-n Bxop, XXXX — 3Ha4YEeHNe BXOAHOro curHana, 001
BXOZ0B YTO COOTBETCTBYET Havany wkanbl (%)
Al1-Al8 XXXX — 3Ha4YEeHne BXOOHOro curHana, 002
YTO COOTBETCTBYET KOHLY Lkanbl (%)
5 02 — 2-n BxoZ AHanormyHo 1-my Bxoagy
03 — 3-n BXxof, AHanoru4Ho 1-my Bxoay
04 — 4-n Bxop, AHanoru4Ho 1-my Bxoay
05 — 5-n Bxog AHanormyHo 1-my Bxoay
06 — 6-n Bxoz AHanormyHo 1-my Bxoay
07 — 7-n Bxog AHanormyHo 1-my Bxoagy
08 — 8-n Bxog AHanoruyHo 1-my Bxoay
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[TpodomkeHue mabnuub! 5.5 — [NpoepammuposaHue KOHMpornepa

Oucnnen .

«Ne» KAHAN Aucnnen NMAPAMETP [ucnnei 3ABOAHHS Oucnnen
Homep 1-n, 2-n 3-iA, 4-i BMXIA
YPOBHA paspsa pa3psa

02 Homep BbIxoga | xxxx — U3MeHeHue 3HavyeHus Bbixoaa (A, V) 000
Tect 01 — 1-1 BbIXOA, XXXX — CMelLleHue BbIxoaa, B % 001
aHanorosoro XXXX — KOOQPULUNEHT yCUNEeHWs, B e. 002
Bbixoga AO1 | 02 — 2-i1 BbIxog, AHanormyHo 1-my BbIxoay (Npv Hanuyum mogyns | -/-
(AO2-A04 Ha pacLuvpeHus)
moayne 03 — 3-1 BbIxof -/- -/-
pacluMpenuns) | 04 — 4-i ebixog | -/- -/-
03 Homep Bxopga 0000 — Bxoa OTKNHOYEH 000
Tect 01 —1-n BXxoA4 0001 — BxoA BKMOYeH (nogaHo =24B)
OUCKPETHbIX 02 — 2-n Bxog AHanoru4Ho 1-my Bxoay
BXOJ0B
DI1-DI3 03 — 3-i1 BX0OA AHanorn4yHo 1-my Bxoay
(D14-DI35 Ha 04 —4-p BXO[, AHanorm4Ho 1-my Bxogy (Npu HanU4Mn Moayns
moayne pacLmpeHms)
pacwwmpetns) T
35 — 35-11 Bxog AHanormyHo 1-my Bxoay (Npy HanU4Mn Moayns
pacLuMpeHus)
04 Howmep Bbixopa | 0000 — BbIXog OTKNHOYEH 000
Tect 01 — 1-n BbIXOA 0001 — BbIXOA BKINOYEH
OUCKPETHbIX 02 — 2-n BbIXxOA AHanornm4Ho 1-my BbIxoay
BbIXO0B 03 — 3-1 BbIX0OA, AHanorn4yHo 1-my BbIxogy
DO1-DO5 04 —4- Boixoa | AHanormyHo 1-my BbIxogy
(DO6-DO37 05 — 5-n BbIxO4 AHanorn4Ho 1-my BbIxogy
Ha mMopyne 06 — 6- BbixoA | AHanormyHo 1-my Bbixoay (MpW HaNMYMM MOaYNs
pacLuMpeHus) pacLuMpeHms)
37 — 37-n BbIxog, | AHanormyHo 1-my Bbixogy (Mpu HanNU4nM Mogyns
pacwmpeHus)
05 Homep Bxopa xxxx — CocTosiHne duanyeckoro Bxoaa 000
ABTOMaTMYeckas kKanmbpoBka
AsTomaTuyec | 01 — 1-n Bxop, He NpoBOAMTCS
5 Kasi xxxx — CocTosiHne dumanyeckoro Bxoaa 001
kanubpoBka ABTOMaTMYeCcKas KanMbpoBka
aHanoroBbIX Hayana wkanbl
Bxoaos Al1- xxxx — COCTOsIHME PM3NYECKOTO BXOAA 002
Al8 ABTOMaTUYeckast kKannubposka
KOHLa LuKanbl
02 — 2-n BXop, AHanoru4Ho 1-my Bxoay
03 — 3-n Bxog AHanormyHo 1-my Bxoagy
04 — 4-n Bxog AHanormyHo 1-my Bxoagy
05 — 5-n Bxog AHanormyHo 1-my Bxoagy
06 — 6-1 BXop, AHanoru4Ho 1-my Bxoay
07 — 7-n BXop, AHanoru4Ho 1-my Bxoay
08 — 8- Bxog AHanorm4Ho 1-my Bxogy
06 Homep Bxopa xxxx — CocTosiHne hnanyeckoro Bxoaa 000 — He
PyuyHas kanubposka COXpaHATb
Py4yHas 01 — 1-n BXopg Ha4ana wkanbl 001 -
kanubpoBka COXpaHATb
Havyana 02 — 2-n BXop AHanoru4Ho 1-my Bxoay
LKanbl 03 — 3-1 BXxopg AHanoru4Ho 1-my Bxoay
aHaroroBbIX 04 — 4-n Bxog AHanormyHo 1-my Bxoay
Bxoaos Al1- 05 — 5-n Bxog AHanormyHo 1-my Bxoay
Al8 06 — 6-1 Bxog AHanormyHo 1-my Bxoagy
07 — 7-n BXopq AHanoru4Ho 1-my Bxoay
08 — 8- Bxop AHanoru4Ho 1-my Bxoay
07 Homep Bxopa xxxx — CocTosiHMe hnanyeckoro Bxoaa 000 — He
Py4dHas kanvbpoBka COXpaHATb
Py4yHas 01 — 1-n BXopg KOHLa LKanbl 001 -
kanubpoBka COXpaHsaTb
KoHUa wkansl | 02 — 2-n BxoA4 AHanornyHo 1-my Bxoagy
aHanoroBbIX 03 — 3-n BXxop AHanornyHo 1-my Bxogy
BxogdoB Al1- 04 — 4-1 BXOA, AHanornyHo 1-my Bxoay
AlI8 05 — 5-11 BX0p AHarnorvyHo 1-my Bxoay
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[TpodomkeHue mabnuub! 5.5 — [NpoepammuposaHue KOHMpornepa

Oucnnen .

«Ne» KAHAN Aucnnen MAPAMETP [ucnnei 3ABOAHHSI Oucnnen
Homep 1-n, 2-i 3-i, 4-n BUXIA
YPOBHA paspan paspsag

07 06 — 6- BXop, AHanorn4Ho 1-my Bxogy
07 — 7-n BXopq AHanornyHo 1-my Bxogy
PyyHas 08 — 8-n Bxog AHanoruyHo 1-my Bxogy
kanubposka
KOHUa LuKansbl
aHanoroBbIX
Bxogos Al1-
Al8
08 Homep BbIxoaa | xxxx — 3Ha4yeHue, nogaBaemMoe Ha BbIXO[, 000 — He
npu kannbposke Havana Lkansbl COXpaHATb
Py4Has 01 — 1-n BbIXOA, 001 -
kanubposka COXpaHsATb
Havana 02 — 2-n BbIxog, | AHanornyHo 1-my Bbixoay (Mpu HanUuuM Moayns
LuKanol pacLumMpeHus)
aHanoroBoro | 03 — 3-i BbIxog, | AHanorm4Ho 1-my Bbixogy (Npw HanNMyYMM Modyns
Bbixoga AO1- paclunpeHus)
4 04 — 4-n BbIXO AHanornyHo 1-my BbIxoay (Npv HanNMYMM MOaynst
(AO2-A04 Ha pacLuvpeHms)
moayne
pacwmpeHns)
5 09 Homep BbIxoaa | xxxx — 3Ha4yeHue, nogaBaemMoe Ha BbIXo[, 000 — He
npu kanMbpoBKe KOHLA LuKansbl COXpaHATb
Py4yHas 01 — 1-1 BbIXO 001 -
kanubposka COXpaHATb
KOHUa wWwkanbl | 02 — 2-ii BbIXo4 | AHanornyHo 1-my Bbixody (Mpu Hanuuum mMogyns
aHanorosoro pacLumpeHuns)
Bbixoda AO1- | 03 — 3-i BbIxoA | AHaNOrMYHO 1-My BbIxoAy (MpW HaNU4YMKU MOZYIIS
4 pacLmpeHmns)
(AO2-AO4 Ha | 04 — 4-it BbIXO, | AHanornyHo 1-Mmy Bbixody (MPU HAMMYMM MOAYNS
moayne pacLunpeHus)
paclumpeHus)
10 01 - cekyHabl 0000 — 0059 000 — He
02 - MUHYTBI 0000 — 0059 COXpaHATb
Kanubposka | 03 - yacel 0000 — 0023 001 -
Tanmepa 04 - peHb 0001 — 0007 COXpaHATb
peanbHOro Hepenu
BpemeHU 05 - yncrno 0001 — 0031
mMecsaua
06 - mecsy 0001 — 0012
07 - roq 0000 — 0099

(2000 — 2099)

5.2.1.6 CucteMHble napameTpbl

Ha gaHHom YpOBHE Npon3BoanTCA HaCTpOI7IKa CUCTEMHbIX MapamMeTpoB KOHTpoOJ1Iepa U KOHTPOI1b owmnoboK.

Tabnuya 5.6.1 — [poepammuposaHue KoHmposepa

Oucnnen .

«Ne» KAHAN Ancnnen NAPAMETP [vcnnei 3ABOAHHS Oucnnen
Howmep 1-n, 2-11 3-n, 4-n BUXIQ
YPOBHA paspsa pas3psaa

01 01 00.xx 000
CuctemMHble Bepcus roe: 00 — kog Mogenun KoHTponsepa
napameTpbl nporpamMmmMHoro XX — HOMep Bepcum
obecnevyeHus
6 02 0000 — 0034 000
Kon mogenu
mMoaynsi
paclvpeHunsi

(cm.Tabn. 1.4.2,
cTp.8)
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[MpodomkeHue mabnuubl 5.6.1 — [poepammuposaHue KoHmponepa

Oucnnen N
«Ne» KAHAN Aucnnen NAPAMETP [vcnnei 3ABOAHHSI Oucnnen
Howmep 1-n, 2-n 3-iA, 4-i BUXIA
YPOBHs paspan paspsag
02 01 XXXX 000
MapameTpsbl CeteBovi agpec | 0000 — 0255
ceTeBoro (0000 — OoTKMIOYEH OT ceTu)
obmeHa 02 XXXX 000
CkopocTb 0000 - 0012,
ceTeBoro roe:
obmeHa, 6ut/cek | 0000 — 2400
0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
03 XXXX 000
Tanm-ayT kagpa | cMm. pasgen 3.4, Tabnuua 3.1
3anpoca B
CUCTEMHbBIX
TakTax
1 TakT = 250 MKC
04 0000 — Modbus RTU (ctaHgapT «Mukpon») 000
MpoTokon 0001 - Modbus RTU (ctangapt «Modicon»)
6 obmeHa**
05 0000 — «3-2-1-0» 000
Mopsigok 0001 — «1-0-3-2»
cnegoBaHNa™ 0002 — «0-1-2-3»
06 0000 — 6e3 KOHTPONsl YETHOCTH 000
KoHTponb 0001 — KOHTPONb MO YETHOCTH
YEeTHOCTU 0002 — KOHTPOJIb MO HEYETHOCTU
07 0000 — oanH cTon-6muT 000
Cron-our 0002 — nBa cTon-6uta
03 01 XXXX 000
Pecypc CBobogHas 0000 — 0200 *
CUCTEMBI namsaTb
nporpamm
02 XXXX 000
CBobogHas 0000 — 0400 *
namsaTb
BbIXOLHbIX
perucTpos
03 XXXX 000
CBobogHas 0000 - 0320 *
namsTb
napameTpoB
(cBOWCTB)
04 00-99 0000 - 0002 000 — 999
CunctemHble Homep owwmbkm Tvn ownbkn Koa
owmnbkm Cwm. Tabn.5.6.2 owmnbKku
Cwm. Tabn.
5.6.2

* B paHHOM napameTpe ykasblBaeTCsl KONMMYEeCTBO 3anucel, ofHa 3anucb paBHa 4 GawTta (Hanpumep,
Homep Gnoka, HoMep Bxoda, Homep 6noka, HoMep Bbixoaa).

** HactpamBaetca ans obmeHa paHHbIMM C npubopamu CTOPOHHUX MpousBoauTenen (Hanpumep,
naHenamu onepatopa dupm Siemens, Weintek, Ta gpyrue). bonee nogpobHo cmoTpuTe B nyHkTe 3.4.2-3.4.4.
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Tunbl (koabl) CUCTEMHbIX U Nporpammupyembix OLLUUBOK,
MHAULMPYEMbIX Ha YpoBHe 6, noaypoBHA 04, ykasaHHbIX B Tabnuue 5.6.1

Tabnuya 5.6.2 — Tunbl oWUb60K KOHMpPOosIepa

Tvn Koa

oWMBKN | ownbkm MpuynHa ownGKn MeTon ycTpaHeHusi ownMGKu

01 Owwnbka aHanorosoro Bxoga Al1 YCTpaHUTb NpUYMHY BbIXOA4a CUrHana 3a
CwvrHan Ha BxogJe BblLIen 3a AnanasoH OmManasoH Lkanel ( unun kanubposaTtb LuKany)
LKanbl

01 T e

08 Owwubka aHanorosoro Bxoga AI8 | ... ...
CwvrHan Ha Bxoge BblLLEN 3a AnanasoH
LUKasbl

01 Owwnbka npy obpalleHnn K BHELLHEN 1. BbIKMOUMTL, @ 3aTEM BKITHOYUTL KOHTpPOMNep
3HeproHesasncumon namatn EEPROM 2. 3aMeHUTb MOAY/b pacLUMPEHS

02 Owwbka npu obpalleHumn K Tanmepy 1. BbIKNOUYNTL, @ 3aTEM BKITHOYUTL KOHTPONNIep

pearnbHOro BpeMeHU Moaynsi npoLeccopa

03 Owwbka npu obpatyeHun k yany LIAM AO2 1. BbIKNOUYNTL, @ 3aTEM BKITHOYUTb KOHTPONNep
2-ro KaHana moAyns paclumpeHns 2. 3amMeHUTb MOAYMb PacLUMPEHNs
04 Owwubka npu obpatleHum k yany LIAM AO3 1. BbIKMOUMTb, @ 3aTeM BKIHOYUTL KOHTPONep
3-ro kaHana moAyns paclumpeHns 2. 3amMeHUTb MOAYMb PacLUMPEHNs
05 Owwbka npu obpaiyeHun k yany LIAM AO4 1. BbIkNtounTb, @ 3aTeM BKITHOYUTb KOHTpONNnep
02 4-ro KaHana moayns paclmpexHus 2. 3ameHnTb Moaynb pacLUMpeHus
06 Owwbka npu obpaLleHnn K y3ny kaHanos 1. BbIkNtounTb, @ 3aTeM BKITHOYUTb KOHTpONNIep
AVNCKPEeTHOro BBOAa/BbIBOAA MOAYNSA 2. NpoBepuTb NPaBUIbHOCTb YKasaHNs MOAYNS
pacwmpenus 1 rpynnel (1-8 AUCKPETHBIN pacwmpeHus (NyHKT MeHto 6.01.02)
BBOA/BbIBOA) 3. 3ameHuTb Mogynb paclunpeHus
07 Peseps
08 Owwbka npu obpaLLeHnn K y3ny kaHanos 1. BbIkNtounTb, @ 3aTeM BKITHOYUTb KOHTpONnep
AVCKPEeTHOro BBOAA/BbIBOAA MOAYNA 2. MpoBepuTb NPaBUIbHOCTb yKa3aHns Moayns
pacwmpeHus 2 rpynnbl (9-16 ANCKpeTHbIN pacwmpeHus (NyHKT MeHto 6.01.02)
BBO/A/BbIBOA) 3. 3aMeHuTb Moayb paclunpeHust

5.2.1.7 KoHTponb oTka3oB

Ha paHHOM ypoBHE NpOU3BOAWTCS KOHTPOMb OTKA30B NPW NPOrpaMmMmnpoBaHnm.

Tabnuua 5.7.1 — [poepammuposaHue KOHmposnepa

Huc;:ﬁ%m» Oucnnein MAPAMETP Aucnneit [ucnneit
H . . L . 3ABOAHHA BUXIQ
OoMep ypoBHA 1-in, 2-n pas3psa 3-1, 4-n paspsag
00 ...99 01...05 XXXX XXX
Homep oTkasa Tun (kog) oTkasa — CnyxebHas CnyxebHas
cMm. Tabn.7.7.2 MHopmaLms MHdopmaums
06 0000-0099 0000-0099
Twun (kog) oTkasa — Homep 6roka Homep Bxopa (He
cM. Tabn.7.7.2 NOAKMKYEHHOO)
7 07 0000-0099 0000-0099
Tun (kog) oTkasa — Homep 6rioka ™' Homep 6rioka™
cM. Tabn.7.7.2
08 0000-0099 0000-0099
Twun (kog) oTkasa — Homep 6rnoka Homep Bxopa 6noka
cMm. Tabn.7.7.2 nporpammMmpyemoro
oTKasa
MpumevaHne.

*1. Ha paHHbIX Oucnnesx ykasbliBaeTcsl Homepa OfoKoB, B KOTOPbIX HAa aTane nporpaMmupoBaHus
MPOM3OLLIO «MepeKkpbiTUE» obnacTel agpecos NnapameTpos.

Mepentn B pexum «paboTbl» MPU HanNMyMM OTKA30B HEBO3MOXHO. VX HYXHO ucnpasuTb B pexumMe
NporpaMMmMpOBaHUS.
Owwmbkm (Tabn.7.6.2) MOXHO BUAETb N B pexnMe «paboTbi». [ANg 9TOro HyXXHO NEepenTy B PEXUM naHenm
OTKa30B 1 OWNBOK:
ow OoT
(o o oo oo = m)

Mpu aTOoM GyaeT BO3MOXHOCTb MPOCMOTPETL MO MOPSIAKY koAbl Bcex ownGok. Ha gucnnee Gynet BuaHO
NOPSAAKOBbIA HOMEp OLUMGKM, KOA OLWMOKK, U AONOMNHUTENbHAs MHOPMaLMS.
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Tunbl (koabl) OTKA3OB,
MHAMLMPYEMbIX Ha YPOBHe 7, yka3aHHbIX B Tabnuue 5.7.1

Tabnuya 5.7.2 — Tunbl omka3oe KoHmpoJsiepa

Kopg otkasa MNpnynHa oTkasa MeTop, ycTpaHeHus oTkasa

01 OTKa3 aHeproHe3aBMCMMOW BHELUHEN 1. BblknounTb, a 3aTeM BKITHOUUTb KOHTpONnep
EEPROM

02 Owwnbka Npu TeCTUPOBAHNUN N ANArHOCTVKE 1. BblkntounTb, a 3aTeM BKIOYNTL KOHTPOMnep
O3Y (RAM, onepaTvBHOM NamsATH)
npoueccopa Ha aTane HavanbHoW
MHULMan13aunm KoHTponnepa

03 He cooTtBeTcTBUE KOHTPOMNbLHOW cymMmmbl CRC 1. HanTn 1 ycTpaHnTb HECOOTBETCTBUE B
obnacTu pegakTMpoBaHus KoHUrypauum un nporpamme nubo, ecnn He HYXXHO YCTPaHAaTb
KOHTponbHon cyMMbl CRC ncnonHutensHoro HECOOTBETCTBUE - BbIKINIOYNTL, @ 3aTeM BKITHOYUTL
moayns KOHTponnep.

2. BeinonHutb onepauuio 3arpysku (ypoBeHb 1),
€CN HECOOTBETCTBME AOMKHO BbITb 3arpyxeHo.
Mpwu aTOM, 3arpy3ka Ha ypoBHe 1 KOHTponupyeT
obbem ucnonb3yemomn namaTn, CBA3N OrNOKOB U

camy nporpamMmy nonb3oBaTens.

04 He cooTtBeTcTBUE KOHTPOMBLHOW cyMmMbl CRC 1. BeinonHuTb onepaumio coxpaHeHus (cm.
3arpy>keHHol nporpaMMbl Nonb3oBaTens 1 ypoBeHb 8), ecnn HecooTBETCTBME AOIHKHO ObiThb
KOHTponbHol cyMMbl CRC coxpaHeHHo COXpaHeHO.
nporpamMmbl Nonb3oBaTens

2. Ecnn He HyXHO yCTpaHaTb HECOOTBETCTBHUE -
BbIKITIOYMTb, @ 3aTEM BKIOYUTL KOHTPOMMeEp.

05 Owwmbka koHTponbHoM cymmel CRC 1. BbIKNtounTb, @ 3aTeM BKITHOYUTL KOHTPONNIep
NCMNONHSEMON NporpaMmbl Nonb3oBaTens B AN MHMLManM3aummn TeCToB HavanbHOW 3arpy3ku
O3Y (ocyLuecTBrEHNE KOHTPONSA BO BpeMs KOHTponnepa
paboTbl)

06 OTkas nporpaMmbl nonb3oBaTens 1. MNpwv BO3HNKHOBEHUW JAHHOIO OTKasa Ha
He nogkntoveHHbIn Bxog, VHOMKaLMW yKa3blBaeTcs HoMep

HenoaKniYeHHoro Bxoga. Hantm n yctpannts
OLWMBKY KoHUrypaumm ceasen yHKLMOHANbHbIX
6r1OKOB.

07 HenpasunbHoe pacnpegeneHve 6a3oBbIx 1. lMpn BO3HUKHOBEHMWN AAHHOrO OTKa3a Ha
appecoB MYHKLMOHAaMNbHbLIX GII0KOB nHAMKaLMW ykasbliBaeTcst Homepa 610KoB ¢
(coBnapeHne 6a30BbIX aApecoB B HECKOMNbKMX | coBnaBlunMu 6a3oBbiMy agpecamu. Hantu un
6nokax) yCTpaHUTb oWnbKy KoHUrypaumm
CwMm. Tabn. 5.7.1 dyHKUMOHaNbHbIX 6110KOB.

08 Mporpammupyemblii 0TKas 1. JlokannsoBaTtb HEMCNPABHOCTb COrNACHO

3anporpaMMMpoOBaHHON Noruke paboThbl
OPMUPOBAHMS MPOrPAMMUPYEMbIX OTKa30B

5.2.1.8 CoxpaHeHue nporpamMmmbl Nosib3oBaTenNsi U HACTPOEK B 3HEProHe3aBUCUMOW NaMsaTH

Ha paHHOM ypoBHe Mpou3BOAWTCS COXpaHeHWe MporpamMmbl Monb3oBaTens, HAaCTPOeK W NapameTpoB B
3HEProHe3aBUCKMOW NaMSATV KOHTponnepa.

Tabnuua 5.8 — lNpoepammuposaHue KoHmMposepa

ﬂwc;::%m» Owvcnnen MAPAMETP ucnneit ucnneit
. . . . 3ABOAHHA BuXia
Homep ypoBHs 1-1, 2-1 pas3psag 3-1n, 4-n paspsg
00...99 01...99 0000 — 000
He 3anucbiBaTh B
WHavkaunsa MHavkaumsa 3HEpProHe3aBUCHMYIO
3agaHHoOro 3ae1CTBOBAHHOIO namsTb
8 KonuyecTBa 6510KOB KonuyecTBa GroKoB
0001 — 000
3anucaTtb B
3HEeproHe3aBUCUMYIO
namMsaTb

MpumeyaHue.

MameHeHne B pexxume PABOTA crniegytowux napameTpoB HE TpebyeT komaHabl COXpaHeHUs: Ha YpPoOBHe 8.
[laHHbIe N3MEHEHNS COXPaHSAIOTCA aBTOMaTUYECKN:

1) OnepaTuBHbLIX MapameTpoB (pexumbl paboTbl pPerynaTopos, MPOrpaMMHbIX 334aTYMKOB, 3HaYeHWe
3a[aHHON TOYKM perynaTopa, 3Ha4eHue aHanoroBoro BbIXOAHOrO BO3AENCTBUSA PErynatopa B py4HOM pexume).
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2) MapameTpoB PyHKLUMOHAmNbHbLIX 65TOKOB, U3MEHEHME KOTOPbIX Pa3peLLeHo Ha YPOoBHE 4.
3) N3meHeHne napameTpoB yHKUMOHanNbHbIX 6rnokoB no cetn (B pexume PABOTA u B pexume
MPOrPAMMUPOBAHMUE).

N3y (EEPROM, FLASH) "2
Mporpamma nons3osarens <

*2

MapameTpbl Nporpammsi *3

A

nonb3oBaTens

CucTemHble napameTpsbl

o3y

A
*
-h

Mporpamma nonb3oBaTtens

MapamMeTpbl Nporpammbl
nosnb3oBaTens

CucteMHble napamMmeTpbl

*1. Banucb n3 MN3Y B O3Y NpoMCXOAMT BKMOYEHUS NUTaHUA npubopa, a Takke ecnv MO Kakom TO MpuyuHe
ucrnopyeHa paboyvas nporpamMmMa nonb3oBaTens.

*2. 3anuck nporpammel nonb3oBartens B [13Y nponcxoauT npu COXpaHEHNM Ha ypoBHe NporpaMMmpoBaHus 8.

*3. MNpu paboTe KoHTponmepa 3anucb napameTpoB nporpammbl B [M3Y NpoMcxoanT TOMbKO ANs onpedeneHHbIX
6nokoB. 3anncb NPOM3BOANTCA LIMKITMYECKN MO BPEMEHMN UIN NPU N3MEHeHnW napameTpa 6roka.

*4. 3anuce B M3Y nponssoanTCcH Npu U3MEHEHNM NapameTpa KOHTponsepa.

6 YkaszaHue mep 6e3onacHocTH

6.1 K akcnnyaTtaummn koHTpornnepa MWK-52 ponyckatoTca nuua, umetowme paspelleHve ans pabotbl Ha
anekTpoycTaHoBKax HanpsixeHnem go 1000 B 1 n3yumBLuMe pykoBOACTBO MO 3KCNyaTauum B NOSIHOM obbeme.

6.2 Okcnnyatauus koHTponnepa MWK-52 paspeliaetca npu  HanmMyMm  WMHCTPYKUMKM MO TEXHUKE
0e30MacHOCTN, YTBEPXAEHHOW NpeanpusTUEM-NOTpeOMTeNnemM B YCTAHOBIIEHHOM MOPSiAKE M y4uTbiBalOLEN
cneunduKy NPUYMEHEHUs KOHTpOmnepa Ha KOHKpeTHom obwbekTe. lMpu akcnnyaTauum Heobxogmmo cobniogaTb
TpeboBanus gevicteytowmx npasun MNT3 u NTB ans anekTpoycTtaHoBok HanpsxeHnem go 1000B.

6.3 KoHntponnep MUK-52 pomkeH akCnnyaTtMpoBaTbCsl B COOTBETCTBUM C TpebGOBaHWSIMU OEACTBYHOLLUNX
"MpaBun ycTponcTea anekTpoyctaHoBok" (MYJ).

6.4 Vicnonb3ynte HanpsikeHns nutanus (220B/50IM L nepemeHHOro Toka), CoOoTBETCTBYHOLME TpeboBaHNAM
K anekTponutaHuio ans koHtponnepa MWUK-52. MNpu nogade HanpshkeHUs NuUTaHust Heobxoaumoe ero 3HaveHue
[OIMKHO yCTaHaBnNmBaTtbcsl He 6onee, Yem 3a 2-3 cek.

6.5 Bce MoOHTaxHble u npodunakTudeckne paboTbl [AOMKHbI MPOBOAUTLCS NPU  OTKMHOYEHHOM
ANEKTPONUTaHUN.

6.6 3anpelyaeTca nogknoyaTh U OTKIIOYATh COEAUHUTENMW NPU BKITFOYEHHOM 3N1EKTPONUTAHUM.

6.7 TwaTenbHO NpPoOM3BOAMTE MNOAOKIIOYEHME C COONIOOEHMEM MOMAPHOCTM BbIBOOOB. HenpaBunbHoe
NOAKMIOYEHNE UNN MNOAKMYEHME pPa3beMOB MPU  BKAKOYEHHOM MUTAHMU MOXET MPMBECTU K MOBPEXAEHUIO
3NEKTPOHHbIX KOMMOHEHTOB Npunbopa.

6.8 He nogkntovarite Hencnonb3yemble BbIBOAbI.

6.9 lpu pasbopke npubopa AnNA ycTpaHeHusi HeucnpaBHocTel koHTponnep MWK-52 pgomkeH ObiTb
OTKIMHOYEH OT CETU INEKTPONUTAHUS.

6.10 lMpu n3BneveHnn npubopa u3 Koprnyca He MNpuKacamTecb K ero 3reKTPUYECKMM KOMMOHEHTaM U He
noasepranTe BHYTPEHHME Y3nbl U YacTu yaapam.

6.11 Pacnonarante koHTponnep MWK-52 «kak MOXHO pganee OT YCTPOWCTB, TEeHEPUPYIOLLNX
BbICOKOYACTOTHblE U3nyveHus (Hanpumep, BY-neun, BY-cBapouHble annapartbl, MalWHbl, wnn npubopbl
UCMOnb3yHLLME MMNYNbCHbIE HanNpsikxeHUs1) Bo n3bexaHne cboes B paborTe.
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7 NMopAapoK ycTaHOBKKU U MOHTaXa

7.1 O6wme yKkasaHusA

KoHTtponnep MUK-52 paccuvMTaH Ha yTOMNMEHHbIN MOHTaX Ha BEPTUKANbHOW MaHenu wJTta unu nynesta
ynpasneHusa (cM. puc. 7.1). KnemmHo-6rnouHble coeguHutenu, Bxogdwme B cocTaB koHTponnepos MWK-52,
paccuuTaHbl Ha yctaHoBKy Ha penbc DIN35x7.5 EN50022.

7.2 TpeboBaHUA K MeCTY YCTaHOBKM

KoHTponnepbl MUK-52 gomkHbl ycTaHaBNMBaTLCA B 3aKpbiTOM B3pblIBOOE30MNACHOM 1 NoXapobe3onacHom
NOMELLEHNN.
YcnoBus akcnnyaTtaumm KOHTPOINIEPOB HE XYXKe CNeayoLUnX:
* TeMnepartypa okpyxatoLLero Bo3gyxa ot MuHyc 40 go nntoc 70°C;
* OTHOcUTEenbHas BnaxHocTb ot 40 0o 95 %;
» atmocdepHoe aasneHue oT 85 go 106,7 kla;
* 0OIMKHA ObITh 3aLLMTa OT BNUSHUSA BHELLHUX MarHMTHbIX Nonen ¢ HanpshkeHHocTblo 6onee 400 A/w;
* AOMXHa OTCYTCTBOBAaTb BUBpaLns MecT KpenneHns ¢ YacToTon Beiwe 25 'y u ¢ amnnuTygon 6onee 0,1 Mm;
* OKpyXKatoLLas cpea He JOIMKHa coaepaTb arpecCyBHbIX MapoB U ra3os.

7.3 CoeguHeHne KOHTponsiepa ¢ BHELWWHUMM YCTPOMCTBaAMMU

KaGenbHble cBA3WM, coeauHsowme KoHTponnepbl MWK-52 ¢ pgatumkamym U MCMOMHUTENbHBIMU
MexaHu3MaMu, MOAKMYaTCA K HUM Yepes3 KNeMMHO-610YHblE COeAVHUTENN COrNacHO NPOEKTY aBToMaTusauum B
BMAE KabenbHbIX CBA3EN U XryTOB BTOPUYHON KOMMYyTaLIMK.

MogknoyeHne ocyLLECTBNSETCHA C NMOMOLLbIO coeanHuUTenen Ha OCHOBE GE3BUHTOBBLIX MITOCKO-MPY>XUHHBIX
KNeMM, KOTOpble YCTaHOBMEHbl Ha COOTBETCTBYHOLIMX KNEMMHO-GOYHBIX COEAUHUTENSIX. Tunbl MPOBOAHMKOB,
nogkntoyaemble kK 6€3BMHTOBLIM MIIOCKO-MPYXUHHBIM KIEMMaM: OAHOXMIbHbIE, MHOTOXMWIbHbIE, MHOTFOXWUIbHbIE
TOHKOMPOBOJIOYHBIE (B TOM YMCIIE C YNNOTHEHHO-3aXKaTbIMM >KUaMu), TOHKOMPOBOSIOYHbIE C KOHLEBOW BTYIKON UMK
CO WTU(TOBLIM KabernbHbIM HaKOHEYHMKOM. XapakTEpPUCTMKM pa3beMHbIX COeAUHUTENEN (pPa3bemoB-KIEMM) U
KNeMM, yCTaHaBMMBaeMbIX Ha KNeMMHO-6ro4HbIx coegmnHutensx (KB3):

* ceyeHune NoakntovaeMblx NPOBOSHUKOB 0,08 - 2,5 Mm?,
* rny6GuHa 3a4nCTKN NPOBOAHUKA (4NMHA BTYNKK, WTUdTa) 5-7 mm,

* MaKkcumarbHoOe HanpsikeHve 250 B,

* HaNpsXXeHre U3onaumMmM Mexay Knemmamm 4 kB,

* MaKkCUManbHbI TOK Yepes Krnemmy 12 A.

Mpoknagka kabenem u XryToB JorbkHa oTBevaTb TpeboBaHuAM AevicTBylowmx «[lpaBun ycTpowicTsa
anekTpoyctaHoBok» (MY3). He ponyckaeTcs obbeauHaTb B ogHoM kabene (B XryTe) uenu, Mno KOTOPbIM
nepeaarTCcst BXOAHbIE aHanoroBble U CUMbHOTOYHbIE BbIXOAHbIE ANCKPETHbIE (MMMYNbCHBIE) CUrHArbI.

OkpaHupoBaTb BXOAHble W BbIXOAHblE AWUCKPETHble (MMMyMbCHble) KabenbHble Lenu He TpebyeTcs.
HeobxoamMmocTe B akpaHnpoBaHumn Kabens, no KOTOpbIM NepeAaeTcs aHanorosasi MHOpMaLuus, 3aBUCUT OT ATUHbI
CBSA3el M OT YPOBHS NOMEX B 30HE NPOKNagku kabens.

CeTeBoe HanpsikeHune anekTponutaHus koHTponnepoB MUK-52 nogaetcs yepeB BHELLHWI CUITOBOW LT,
060pYyA0BaHHbIN aBTOMATUYECKMU BbIKITHOYaTENSAMM.

Bnokn koHTponnepoe MWK-52, gatyvMkm u MCnOMHUTENbHbIE YCTPOMCTBA, BXOASLWME B OAMH KOHTYP
perynvpoBaHus Wnu ynpaBneHus, [OMKHbl ObiTb OTHECEHbl («MpMBA3aHbl») K OLHOMY aBTOMAaTUYECKOMY
BbIKIOYATENHO.

MapameTpbl ceTu anekTponuTaHns — ogHodasHast ceTb NepeMeHHOro Toka HanpsbkeHnem 220 (+22; -3311)
B n yactoTon (50 £ 1) INu.

MpoBoaa anekTponuTaHMsa MOAKMYaTCs K pasbeM-knemme «~220B», pacnonoxeHHOM Ha 3agHeln vyactu
6rioka KoHTponnepa.

Bce 6noku koHTponnepoB MUK-52 0omkHbI GbiTh 3a3eMrieHbl MPOBOAOM CeYeHUs1 He MeHee 1,5 Mm2.

CxeMbl BHELUHUX COeAMHEHNI NPUBOAATCS B rnase 8.
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BHewHun Bug
MWK-52 KB3-29P-01

FaGapuTHble pa3mMmepsbl

Bud Bud Bud Pasmepbi uHOukamopoe
c3adu c6oky crnepedu MAPAMETP
3ABLAHHS

— 90 ] h

189 max

|
190 max (MoHmaxHasi 2ny6uHa)

PekomeHdyemas monwjuHa uwjuma om 1 8o 5 mm.

Pa3meTka OTBEpPCTUIM Ha LWNTE

! 150 min

150 min|

92 +0,8

PucyHok 7.1 — BHewHuli 8ud, 2abapumHsie u npucoeduHUMerbHble pasmepbl
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Mopsagok yctaHoBku Mmoayns pacwmpenus MP-51 B mukponpoueccopHbin koHTponnep MUK-52 ctapoin
Moaudukaumm (KOHTponnepsl, BoinyLeHHble Ao 2017 roga).

X3 Em@

LIN~220 V|

PucyHok 7.2 — Yemaroeka modyns pacwupeHust MP-51

OTKkNoYMTb NUTaHKe.

CHsTb KOpnyc npubopa, OTKPYTUB YeTblpe BUHTA Ha 3a4Hen KpbILUKe.
CHSITb 3arnyLUKy C 3agHen CTeHKN.

3akpenuTb Ha Moaynb 4-pe CTOMKN N CUTHanbHbIN LNend.
YcTaHoBMTb MOAYIb COrMacHoO PUCYHKY 9.2.

CoeauHnTb pasbeM CUrHanbHoro wnenda u nnaTy npowueccopa.
lMpoBepnTb HaAEXHOCTb YCTAHOBKW MnaThbl ¥ pa3beMoB.

Cobpatbs MANK-52 B kopnyc.

ONOARWN =

MpumeyaHue. YcTaHoBKa B KOHTponnep moaynen pacwwmpeHus MP-52 ocylwecTBnseTcss TONbKO Ha
npeanpuaTUN-U3roToBUTENE.
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8 OpraHunsauua BBoaa-BbiBoga MHdopmMaumu.
BHelwHMe coeanHeHUs

8.1 BHeWwHMN BUA N CXeMbl BHELLHUX COeANHEeHUN 3aHeNn CTEHKN KOHTponepa
MUK-52 npu noaknioyeHUn K HeMy pasHbiX TUNOB MoAYJeNn pacluMpeHus

(%
Mutanue
=24V
~220V
=24y {2y 200!
-

X

K KB3

6asoBo moaenu

K KB3

MOAYNSA pacluMpeHnst
X

PucyHok 8.1.1 — BHewHut 8ud 3adHeli cmeHKu KoHmpornepa MUK-52 npu nodknrodeHuu Kk Hemy Modynel pacwupeHus
MP-51-01...15 (koHmponnep, 8binyueHHbIl 0o 2016 200a 8KMOYUMESBHO)

Mutanne

Wurepdeinc
“m -

WcTounnkm

nuTaHuA -2

naccuBHbIX
[laT4NKOB -
G1.G2 25ma

Muranue
=24V
~220V

K KB3
MOAYNS pacLUpeHns

X

K KB3
6asoBovt mogenu

X

PucyHok 8.1.2 — BHewHul 8ud 3a0Hell cmeHku koHmposnnepa MUK-52 npu nodknrodeHuu k Hemy Mooynel pacuiupeHust
MP-52-30...34 (koHmponnep, 8binyueHHbIl noce 2016 2oda)

MpumeyaHue. B «koutpornepe MWK-52 HoBoii Moamdwvkaumm Ans MNOAKMIOYEHUs WHTepdeiica
HeobXxoaMMO UCMonb30BaTh KemMmbl 1-4 KNeMMHOW Konoaku X2, KoTopasi HaxoAUTCs Ha 3afHel cTeHke npubopa.
Mpn aTom Knemmbl MHTepdelica, KoTopble HAaXOAATCA Ha kneMMHo-6novHom coeaumnHuTene KB3-29(P,C,K)-01 (KB3-

29-01), He ncnonb3aytoTCs.
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8.2 CxeMbl BHELWWHUX coeanHeHnn 6asoBon moaenu KkoHTponnepa MUK-52

181 max

i

ANNRNRNNRERRREND MNuraHue cxem
- ynpasnenuns

[BVICKPETHbIMU

BbiXoAamMu

=24V

onro-
cumMmucTop 3
E

TBEPAO-
TenbHoe 8
pene

MexaHu-
4yeckoe
pene

EEEEERRE
EEEEEEBRB
HEENEREEBEEHE

Ananorosbie Ananorosble [AvckpeTHble Ananorosbiit
Bxoasl Al1-Al4 Bxoabl Al5-Al8 exoasl DI1-DI3  Bbixop AO , PR ) )\ P )
DO1 DO2 DO3 DO4 DO5
MA, B - noal [aTynKoB TOKa Mn Hanp
[LuckpeTHbie Bbixoasl DO1-DO5
H1,H2,H3 - )Pbl CO bix Bxogos DI1-DI3,
H4, H5, H6, H7, H8 - Pbl COt AVCKpeTHbIX Bbixogos DO1-DOS

JP1-JP8 - nepembiukv ANs HACTPOKKU aHanorosbix Bxofos Al1-Al8,
JP9 - noaknioyeHue Tepl opa ica RS-485

Pucyrok 8.2.1 - [NodkntoyeHue KnemmHo-b6r1o4yHoz2o coeduHumensi KB63-34(P,C,K)-01 k konmponnepy MUK-52

129 max >

WHtepdeirc
RS-485

x
@©
BHeLwH1i NCTOYHMK E
nutanus =24 B ~

EEREERRNE
EEEEEEER
HENEBEEEHE

AHanorosble Ananorosble [NvckpeTHble AHanorossbli [vckpeTHble
exogbl Al1-Al4 Bxogbl Al5-Al8 sxogbl DI1-DI3  Bbixog AO sbixoasl DO1-DO5

MA, B - noaknioyeHne 4atiMkoB NOCTOSHHOTO TOKa UK HanpshkeHns

H1,H2,H3 - uHgukaTopbl cocTosHUs AuckpeTHbIX Bxogos DI1-DI3,

H4 - uHavkaTop nopaun nutanus =24 B cxem ynpaeneHus AUCKPETHbIMU Bbixoaamu
H5, H6, H7, H8, H9 - nHaukaTopbl COCTOSHUS AUCKPETHBIX BbixogoB DO1-DO5

JP1-JP8 - nepemblykv ANA HACTPOIKK aHanorosbix Bxoaos Al1-Al8,
JP9 - nogknioyeHve TepmuHaTopa uHtepdeiica RS-485

PucyHok 8.2.2 - [NodkntoyeHue kneMmHo-6r1ouHoeo coeduHumerns Kb3-34-01 k konmpornnepy MUK-52

8.3 BHeluHMe Lenu KNneMMHO-0M0oYHbIX coeanHuTenemn 6asoson mMoaenm
8.3.1 MoaknoyeHne aHanoroBbIX BXo4OB

MonoxeHne nepembidek Ha KB3-34-01 (KB3-34P-01, KB3-34K-01, KB3-34C-01) AN HACTPOMKM pasnmnyHbIX
TMNOB BXOAHbIX CUrHANoOB npuBeaeHo B Tabnuue 8.3.1.

Kaxabli aHanoroBbIi BXOA, ranbBaHUYECKU U30NUPOBaH OT OPYrMX aHarioroBbiX BXOAOB W OPYruX Lenew
KOHTponnepa.
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Tabnuuya 8.3.1 - lNonoxeHue nepembiyek JP1 — JP8 Ha knemmHo-6r104Hom coeduHumene KB3-34-01 (Kb3-34(P,C,K)-01) dns
HacmpoUku aHano208bkix 8xo0oe Al1 — Al8

Tvn BXOOHOrO MonoxeHus nepemMbivyek
| Bxoan P P2 JP3 JP4 JP5 JP6 JP7 JP8
Bxoa Al1 | Bxog Al2 | Bxoa Al3 | Bxog Al4 | Bxog Al5 | Bxog Al6 | Bxoa Al7 | Bxog Al8
05wA | [1-2)[7-8] | [1-21.[7-8] | [1-2)(7-8] | [1-2L.[7-8] | [1-2).[7-8] | [1-2.[7-8] | [1-2}.[7-8] | [1-2L,[7-8]
ooy n2l56] | 1-2105-6] | [1-21[5-6] | [1-2115-6] | [1-21[5-6] | [1-21[56] | [1-21[5-6] | [1-2}5-6]
0-10B | [2:4105:7] | (2-AL6-7] | [2-4105-7] | (2-AL5-7] | [2-41[5-7] | [2-4L56-7] | [2-4L[5-7] | [2-4L5-7]

8.3.2 NoakntrovyeHne ANCKPETHbIX BXOAOB

Kaxxgbl AUCKPETHbIA BXOA, ranibBaHUYECKN M30NMPOBaH OT APYrMX OUCKPETHbIX BXOAOB WM OPYrnX Lenen

KOHTponnepa.
NS nUTaHUs OMCKPETHBIX BXOAOB (4aT4nkoB) TpebyeTcs BHellHee HanpsikeHne 24 B NOCTOSIHHOMO Toka.

8.3.3 NMoaknioyeHne aHanNoroBbIX BbIXO40B

AHanoroBbIn Bbixog 6a30BOM MOOENN KOHTPOMnepa SBMASeTCA akTUBHbIM, NOSTOMY AMs €ro NUTaHus He
TpebyeTcs BHELIHUA NCTOYHMK 24 B NOCTOSIHHOrO TOKA.

AHanoroBbIV BbIX0 ranbBaHUYECKM M30MMPOBaH OT APYriX LEenen KoHTpornnepa.

MonoxeHne nepembldek Ha NnaTte KOHTposnnepa Ansi HACTPOWKM pasfnMYHbIX TUMOB BbIXOOHLIX CUrHaNoB
npvBeneHo Ha pucyHke 8.3.1 n B Tabnuue 8.3.2.

Tabnuya 8.3.2 — [NonoxeHus nepembidek 071 pasHbIX MUMO8 8bIXOOHbIX CUSHAIT08

Twun BbIXOQHOroO CUrHana MonoxeHne nepemblyku J1
0-5mMA [2-4], [7-8]
0-20mA, 4-20mMA [2-4], [5-6]
0-10B [1-2], [3-4]

Pucyrok 8.3.1 — lNonoxeHue nepembivek Ha nname koHmporsnnepa MVK-52
8.3.4 NopkntovyeHNe AUCKPETHbIX BbIXOA0B

[nckpeTHble BbIXOAbI BLIMONHEHbI B BUAE perne, npu 3Tom norumdeckomy "0" cOOTBETCTBYET pa3oOMKHyTOe
MOMOXXEHNEe KOHTAKTOB, yKa3aHHbIX Ha PWUCyHKe, a normdeckom "1" - 3aMKHYyTOE COCTOSHWE BbIXOOHbLIX KOHTaKTOB
pene CP n HO.

[ncKpeTHble ONTOCUMMUCTOPHBbIE BbIXOAbI BbIMOMHEHbI B BUAE OMNTOCMMMUCTOPOB CO BCTPOEHHbLIM
[ETEeKTOPOM HyrneBoro HanpsbkeHusa asbl. Jlormyeckomy "0" COOTBETCTBYET 3aKpbiTOE COCTOSIHUE CMMMUCTOpa, a
nornyeckom "1" — OTKpbITOE COCTOSIHME.

Kaxxabli AUCKPETHBIN penenHbl BbiIXO4 ranbBaHUYECKM M30NMPOBaH OT APYrMX AUCKPETHbIX BbIXOAOB U
Opyr1x uenen KoHTponnepa.

MoakniovyeHne AUCKPETHbIX penerHbIX, ONTOCUMMUCTOPHbLIX BbIXOAOB M BbIXOAOB, BbIMOMHEHHbIX B BUAe
TBEPAOTENbHBIX pere, OCYLEeCTBMSAEeTCS C MOMOLbK KnemMHo-6noyHoro coegununtens KB3-34(P,C,K)-01 n
npvBeaeHo B Ha pucyHke 8.3.2. MNoaknioyeHne QUCKPETHBIX TPaH3NCTOPHBIX BbIXOAO0B OCYLLECTBNSETCH C MOMOLLbIO
kneMmMHo-6noyHoro coegunmtens KB3-34-01 n npuBegeHo Ha pucyHke 8.3.3.
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Mutanune cxewm
ynpasneHus
AVUCKPETHBIMU
BbIX0AaMMn

OnTocumucTop

TeepaoTensHoe
pene

Mexanunyeckoe
pene

1
'
'

MexaHuyeckoe
pene

TeepaporensHoe
pene

e

OnTocumucTop

PucyHok 8.3.2 — lNodkntoyeHue OUCKPemHbIX 8bIX0008 C MOMOWbI0 KrieMMHo-6r104Ho20 coeduHumensi Kb3-34(P,C,K)-01

1. Ha pucyHKke yCnoBHO MoKasaHO pacrnorioXeHWe 1 Ha3HayYeHne 3aMblKatloLLMX KOHTAKTOB BbIXOAHbIX perne
kaHanos DO1-DO5.

2. KoHTakTbl BbIXOOHbLIX perne (TBepAOTENbHbIX perie) ykasaHbl B MOSIOXEHUM "BbIKIOYEHO", UNK Mpu
06eCTOUEHHOW CXeEMe YNpaBneHus pene.

3. Heucnonb3ayemeble Knemmbl KNEMMHO-B6MOYHOro COeANHUTENST HE MOAKMNoYaTb.

4. MakcumanbHoe notpebneHune (Cxem ynpaBneHus) NATW BKIMOYEHHbIX KAHANOB OT BHELLUHEro UCTOYHMKA
NOCTOAHHOrO Toka 24B — 100mA.

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

6. Mapa guCKpeTHbIX BbIXOA0B MOXET UCMONHATL POSib O4HOTO MMMNYNbCHOro BbixoAa (B—M).

OByt /|
HarpyaoKk

///’
BHELWWHWUit UCTOUHMK Obwuin
nuTanua =24 B BbIXOA0B

PucyHok 8.3.3 — NodkrovyeHue OUCKpemHbIX 8b1X0008 C MOMOW|bIO KIeMMHO-6r104Ho20 coeduHumernsi K63-34-01

1. OnckpeTHble BbIXoAbl 00 beAnHEHbI B OOHY rpynmny U3 5-Tu BbIXOAOB.

2. Bbixoabl ranbBaHWYeCKN U30NMPOBaHbl OT APYrUX Lienemn KoHTponnepa.

3. Bbixoabl UMeIOT OOLLYI0 TOYKY U BbIMOMHEHbI B BUAE MACCUBHBIX TPAH3UCTOPHBIX KMHOYEN C OTKPbIThIM
KOMMEeKTopoM u obwmm amutTepom. Jlornyeckomy "0" cooTBETCTBYET PasoOMKHYTOe, a rnornyeckon "1" - 3aMkHyTOE
COCTOSIHUE KItova.

4. Ana nuTaHusa OWUCKPEeTHbIX Harpysok TpebyeTcs BHellHee HecTabunvavpoBaHHoe HanpsbkeHne 24 B
NOCTOSIHHOIO TOKa.

5. Bce auckpeTHble BbIXOAbl MOFYT MMTaTbCA OT OQHOMO WMCTOYHWUKA, OAHAaKO, €CrM MOLLHOCTM 3TOro
NCTOYHMKA He XBaTaeT, NPUMEHSIETCS HECKONBbKO MCTOYHUKOB NUTaHUS.

6. Kaxxpas napa AMCKPETHbIX BbIXOAOB MOXET UCTMOMHATL POSlb OQHOMO MMMYNbCHOTO BbIXOAA.
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8.3.4.1 PekoMeHpaLuMM No NogKnoYeHUIo perneiHbIX BbIXO4OB

B uensix nepeMeHHOro Toka Ans MOAKMOYEHUS MHAOYKTUBHBLIX Harpy3ok K AWCKPETHOMY penenHoMy
BbIXOQHOMY CUrHany pekomeHayeTcs ucnonb3osatb RC-gemMnoupyoLLyto Lemnouyky.

Mpumep Takon cxembl M306paxeH Ha pucyHke 8.3.4.

PekomeHayeTcs ana uenen nepeMeHHoro Toka HanpsbkeHvem 220 B Bmecto RC-uenoykn mcnonb3oBaTb
Bapuctop CH2-1 Ha HanpsikeHue 420 B. [MpumeHeHve BapucTopa NO3BOMsieT NPefoTBPaTUTb HE TOMbKO
WHOYKTVMBHbIE HABOOKM, HO M noracuTb GomblUMe BCMIECKU CUrHana, BO3HMKalLWMe B CUMOBBIX LEnsX NMTaHus oT
apyroro obopynoBaHus.

C1 R1
— ,

MexaHun4yeckoe
pene

G

RH — Harpy3ka;

G — UCTOYHUK NUTaHUSA nepemMeHHOro Toka,
C1 — koHgeHcaTop, 022 mk®, 600 B;

R1 — peanctop 100 Om, 0,5 BT.

PucyHok 8.3.4 — Cxema nodkmoyeHuss UHOYKmMuUBHOU Hagpy3Ku K QUCKpemHOoMYy pesieliHOMY 8bIXOOHOMY CugHary
8.3.4.2 PekomeHpaLMu no NOAKMHOYEHNIO MarilOMOLLHbIX ONTOCMMUCTOPOB

ManoMmoLlHble  OMTOCMMUCTOPbI  MpefHas3HadeHbl Ansi  KOMMyTauuMum Lenen MNepemMeHHOro  Toka.
OnTocMmucTopbl 06eCNEYMBAIOT raribBaHNYECKYH N30NALMIO YPaBAOLWMX LieNen OT CUMOBbIX U HEMOCPEACTBEHHO
yNpaBnsioT MOLLHbIMWA CUITOBbIMW 3fIEMEHTAMU - MONYNPOBOAHWKOBLIMWA CMMUCTOpPaMW, KOTOPblE OTKPbIBAKOTCSA
UMMYNbCOM TOKa OTpuuaTtenbHOW nonspHocTh. MamnoMolHble ONTOCMMWCTOPbLI MOFYT TakkKe ynpaBnATb Mapon
BCTPEYHO-NapannenbHO BKMHYEHHbIX TUPUCTOPOB.

K ogHoMy ManomoLjHOMY OMTOCMMMUCTOPHOMY BbIXOAY MOXET MNOAKMYaTbCA TONMbKO OAWMH BHELLHWUIA
CUMWCTOP UNK 0dHa napa BCTPEeYHO-NapannenbHO BKMIOYEHHbIX TUPUCTOPOB.

VIMNynbCHBIA BbIXOQHOW TOK MaroMOLLHOTO OMTOCUMMUCTOpa MoXeT gocturate 1 A, HO TOMbKO B MOMEHT
BKIMOYEHMS BHELLUHEro CMMUCTOpa (MNM napbl TUPUCTOPOB), MO3TOMY HEMb3s MCMONb30BaTb 3TOT BbIXOA Kak
penemnHbI, Harpyxasi ero NOCTOSAHHOW Harpy3koi. [Npu NOaKMYEeHUN BHELIHUX CMMMUCTOPOB criedyeT y4uTbiBaTb
orpaHnyeHue no ynpaensaLLEMY BbIXOAHOMY TOKY ManoMOLLHOIO BbIXOAHOMO ONToCMMMUCTOpa.

Kaxabli BbIXOAHOW ONTOCMMUCTOP C BHELIHMM MOLLUHBIM CMMUCTOPOM (MNW Napoi TUPUCTOPOB) MOXET
ObITb nogkntoveH k nobon dase (A, B unu C). Kaxabll BbIXOLHOW OMNTOCUMUCTOP WMMEET CBOW BCTPOEHHbIN
[ETEeKTOp HYNeBOro HanpsbkeHus asbl, KOTOPbIA MO3BOMSET BKMOYATb HArpy3ky TOMbKO MpU MWHUManbHOM
HanpsPKeHUM Ha Hen.

PekomeHaoyemas cxema NogkmoYeHUs BHELLUHUX CUMUCTOPOB U Harpy3ok npueeaeHa Ha pucyHke 8.3.5.

RE3-28C-01
KB3-28C-12 R1 FU1
KB3-30C-12 _E 1

R

LT
L R3
—
VS
c1
el T
z M ¢
L |

¥ |

rae, VS1 — BHeLWwHn cMMUCTOP, YCTaHOBMEHHbIN Ha pagnaTop;

R1 — pesuctop MJIT-1-360 OM-5%, gonyckaembin gnanasoH 200...390 Owm;

R2 — pesuctop MJIT-1-330 OM-5%, gonyckaembin gnanasoH 200...390 Owm;

R3 — pesuctop MJ1T-1-39 OM-5%, gonyckaembin ananasoH 33...68 Owm;

C1 — koHaeHcaTop K73-17-630B-0,01 Mk®-10%, gonyckaembin gnanasoH 0,01...0,1 MkD;
RH — pe3nctmnBHas Harpyska;

FU1 —nnaBkui npegoxpaHnTens.

PucyHok 8.3.5 — Cxema noOkno4eHuUs1 8HewHe20 cumucmopa
8.3.4.3 PekomeHaauum no nogKNOYeHUIO TPaH3UCTOPHbLIX BbIXOA0B

Mpu nogknioYeHMn WHAOYKTMBHBIX Harpy3ok (perne, nyckaTenu, KOHTaKTOpbl, COMeHouMabl U T.M.) K
OMCKPETHBIM TPaH3MCTOPHBLIM BbIXO4AM KOHTponnepa, BO n3bexaHue Bbixoga U3 CTPOs BbIXOAHOMO TpaH3ncTopa us-
3a 6onblOro TOKa CcaMOMHAYKUMW, napannenbHo Harpyske (o6moTke perne) HeobxoaMmo ycTaHaBnuBaTb
6nokupytowmin gnog VD — cm. pucyHok 8.3.3. BHewHuid gmon ycTaHaBnvMBaTb Ha KaXdoOM KaHane, K KOTOpOMy
noaKmnoyYeHa MHAYKTUBHAsA Harpyska.

Tun yctaHaBnuBaemoro avopga KO209, KO258, 1N4004...1N4007 unu aHanoruyHbl, paccuuTaHHbI Ha
obpaTtHoe HanpsbkeHue 100 B, npsimoii Tok 0.5 A.
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8.3.5 MNopgkntoueHne uHTepdcenca

OpraHusauus MHTEPdENCHON CBS3N MeXay KOMMbITEPOM M KOHTpOSiepamMmn NpeacTaBfieHa Ha pUCYHKe
3.1.

PekomeHoyemMonm cxemon coeavHeHUs, ¢ MUHUMAanbHOW CTENEHbI OTPaXKeHWs curHana, siBnsieTcs cxema
CoedMHeHNss B LENOYKy, npeacTaBneHHas Ha pucyHke 3.1. Bce oTBeTBUTENM nNpUEMo-nepeaaTHmKoB,
NnpucoeavHEHHbIE K OOHOW obLel nepegatoLlelt MMHUA, LOIMKHbI COrMacoBbIBaTbCA TOMbKO B ABYX KpalHUX TOYKaXx.
[nvHa otBeTBNEHMI Lo JOmMKHA ObITb Kak MOXXHO MEHbLLIEN.

HeobxoaMMocCTb 3KpaHMpOBaHUS kabenen, nNo KOTOpbIM MepedaeTcs MHopMauusi, 3aBUCUT OT OJINHbI
KabenbHbIX CBA3El U OT YPOBHS MOMEX B 30HE NPOKNaaku kabens.

lMpumeHeHVe 3KpaHMPOBAHHOW BUTOW Napbl B NMPOMbILLIIEHHBIX YCIOBUSIX ABNAETCA NPennoyTUTENbHbIM,
MOCKOSbKY 3TO obecrneynBaeT NonyvyeHne BbICOKOrO COOTHOLLEHNS CUrHan/Wwym v 3awuty oT CUH(a3HON NOMeEXH.

K komnbloTepy MoxeT 6biTb NoAkMoYeHo A0 31 KOHTpornepa Ha OgQHOM CErMEHTE CeTu.

Obwasa annHa kabenbHOW NUHUK CBA3WM OQHOMO CEerMeHTa CeTu He AormkHa npesbiwaTte 1200Mm.

B kauecTBe kabenbHON NUHWUK CBA3M NPEANOYTUTENBHO NCMOMb30BaTh SKPAHMPOBAHHYIO BUTYIO Napy.

[nuHa oTBETBNEHWI OT NMNHMK CBA3M Lo AOIMKHA ObITh Kak MOXXHO MEHbLUEN.

K MHTepdencHbiM BXO4aM KOHTPOJSNIEPOB, PACMONIOXKEHHbIM B KPaWHUX TOYKaxX COEOUHUTENbHOM FMHUK
Heo6XoAMMO MOAKMHYUTL [Ba TepMuHarnbHbIM pesucTopa conpotuBneHnem 120 Om (R1 u R2). MogkntoveHne
pesucTtopoB k koHTponnepam NeNe 01-30 He TpebyeTcs (cM. puc. 3.1). MNogknioyeHne TepMUHanbHbIX PE3UCTOPOB B
onoke npeobpasoBaHua uHTepdencos BIMN-485 (BrA-52) — cm. B pykoBoAcTBE MO 3Kkcnnyatauum Ha 6nok
npeobpasoBaHus uHTepdencos Br-485 (BlMA-52). MogknioveHne TepMUHaNbHUX PE3NCTOPOB B KOHTpOMnepax
MWK-52 - cm. pucyHkm 8.1.1, 8.1.2.

Mpu 3akase koHTponnepa MUK-52 B komnnekte ¢ ogHum m3 mogynen pacwumpernna MP-52-30...34 ans
NnoaKnyeHnsa nHTepderica Heobxoanmo Ncnonb3oBaTh KNeMmbl 1-4 KNEMMHOW KONoAKM X2, KOTopas Haxo4MTCs Ha
3agHel cTeHke npubopa. Mpu 3ToM Knemmbl HTepdenca, KoTopble HaxogAaTCsA Ha KNeMMHO-6104HOM coeguHuTene
KB3-34(P,C,K)-01 (KB3-34-01), He ucnonb3yroTcs.

8.4 BHellHMe uenn KNEMMHO-GMIOYHbIX coeAuMHUTENneM mMogynen paclumpeHus
MP-51, MP-52

8.4.1 MopgknioYyeHne BHeWHUX Lenen moayna pacwmpenmsa MP-52-01 (MP-51-01)

Mopaynb paclwmpeHus nmeeT BOCEMb ANCKPETHBIX BXOAOB, TO ecTb koHTponnep MUK-52 ¢ gaHHbIM Mogynem
pacwmpeHus 6yaeTt nmeTb 11 AUCKPETHbIX BXOAOB.

Kaxabln AMCKPEeTHbIA BXOA ranbBaHWYECKM W30MMpoBaH OT APYrMX AMCKPETHbIX BXOOOB W ApYyrvx uenen
KOHTponnepa.

[ns nuTaHnsa AMCKPETHbLIX BXOOOB (AaTyukoB) TpebyeTcsa BHelwHee HecTabunuampoBaHHoe HanpsbkeHne 24 B
NMOCTOSIHHOrO TOKa.

¢ 87 max »|
/ A
KB3-24-10
[OuckpeTHble [vckpeTHble
exoapl DI4-DI7 exoas! DI8-DI11
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G=18..30
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G=18..30 ~
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G=18.34
+ l-_
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PucyHok 8.4.1 - [NodknroveHue cueHanoe modyns pacwupeHuss MP-52-01 (MP-51-01) ¢ nomouwbto KneMMHo-61104HO20
coeduHumens Kb63-24-10
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8.4.2 MopknioyeHne BHEWHMUX Lenen moayna pacwmpenmsa MP-52-03 (MP-51-03)

Mopynb pacwmpeHns nmeeT 8 ONCKPETHbIX BbIXOAOB, TO eCTb koHTponnep MUK-52 ¢ gaHHbIM mMogynem
pacwmpeHus byaet nmeTb 13 gUCKpeTHbIX BbixoAoB (5 6a30BbIX + 8 HA MoAyrne paclunpeHuns).

Kaxabl ANCKPETHbIN BbIXOA ranbBaHW4eCK U30MNMPOBaH OT APYINX AUCKPETHLIX BbIXOA0B W APYrUX Lenemn
KOHTponnepa.

[ns nuTaHns OUCKPEeTHbIX BbIXOAO0B (Harpy3ok) TpebyeTcs BHellHee HecTabunmanpoBaHHOE HanpsikeHue
24 B NoCTOsIHHOro ToKa.

EEREEERE
EEEEEEER

PucyHok 8.4.2 - [NodknroveHue cueHanos modyns pacwupeHusi MP-52-03 (MP-51-03) ¢ nomouwbto kKreMmMHo-61104HO20
coeduHumessi K63-24-10

MpumeyvaHue. PekoMeHOauum no noakmOYEHUIO ONCKPETHBIX TPaH3UCTOPHbLIX BbIXOAOB — CM. N. 8.3.4.3,
cTp. 62.

l€

onTo-
CUMKUCTOP

TBEpAO-
TensHoe
pene
MexaHu-
yeckoe
pene

— Y~ Y
DO6 DO8

— —\— —
DO7 DO9 DO10 DO11 DO12 DO13
[uckpeTHble Bbixogsl DO6-DO13

H1-H8 - nHgukaTopbl cocTOsHUS AUCKPETHbIX Bbixogos DO6-DO13
H9 - uHaukaTtop nogauun nuTaHus =24 B cxem ynpaBneHust AUCKPETHbIMU BbIXoAammu
G1 - BHELWHUI UCTOYHUK NUTAHUSI CXEM YNPABNEHWUS AUCKPETHBIMU BbIXOAAMU

PucyHok 8.4.3 - [NodknroveHue cueHanoe modyns pacwupeHus MP-52-03 (MP-51-03) ¢ nomouwbto KneMMHO-61104HO20
coeduHumensi KB3-30(P,C,K)-12

MpumeyaHue. PekomeHaaumMm no MOOKMHYEHNO OUCKPETHBIX pPernerHblX, ONTOCUMUCTOPHbBIX BbIXOA4OB U
BbIXO[0B, BbIMONTHEHHbLIX B BUAE TBEPAOTENbHLIX pene — cm. n. 8.3.4.1, 8.3.4.2, cTp. 62.
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8.4.3 MNopgknioyeHne BHELHUX Lener moaynsa pacwupennsa MP-52-04 (MP-51-04)

Mogaynb paclwmpeHus nmeeT 8 ANCKPETHBIX BXOA0B M 1 aHanoroBbI BbIXo4, TO €CTb koHTponnep MUK-52 ¢
AaHHbIM MoAyneM paclumpenns byaet umeTtb 11 AUCKPETHBLIX BXOA0B 1 2 aHanoroBbiX BbIXOAA.

Kaxabln AUCKPETHBIN BXOA W aHanoroBbli BbIXOA ranbBaHWYECKN N30NMpoBaHbl Mexay cobon n oT Apyrux
ONCKPETHbIX BXOAO0B (BLIXOAOB) U APYIMX Lienen KoHTponnepa.

[Onsa nuTaHua AMCKPETHbIX BXOAOB (AaTyukoB) TpebyeTcs BHeLlHee HecTabunusuMpoBaHHOE HanpsikeHue
24 B nocTosiHHOro Toka. [ina nMTaHnsa aHanoroBoro BbiIxoAa TpebyeTcs BHeLHee cTabunmaMpoBaHHOE HanpsiXeHve
24 B nocTosiHHOro TOKa.
€« 8Tmax ——————————————
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PucyHok 8.4.4 - [NoOknrodeHue cueHanos modyns pacwupeHusi MP-52-04 (MP-51-04) c nomouwbto KieMMHO-61104HO20
coeduHumensi K63-24-10

Mpumeyvanue. MNonoxeHne nepembliek XP2 Ha nnate MOAYNS paclUMPEHUss AN HaCTPOWKWM PasfUYHbIX
TUMOB BbIXOAHbIX CUTHANOB NpuBeAeHo B Tabnuue 8.4.1.

Tabnuua 8.4.1 — NonoxeHusi nepemMbiHeK 07151 pa3HbIX MUMO8 8bIXOOHbIX CU2HAI08

[nanasoH BbixogHoro curHana | MonoxeHue nepembldek XP2 Ha mogyne paclumpeHns
0-5mA [2-4], [7-8]
0-20wmA, 4 —20 vA [2-4], [5-6]
0-10B [1-2], [3-4]

8.4.4 MopaknioYyeHne BHeLWHUX Lenen moaynsa pacwmpenmsa MP-52-06 (MP-51-06)

Mopaynb pacwmperus nveet 8 ANCKPETHbIX BbIXOAOB U 1 aHanoroBbI BbIXOA, TO eCTb kKoHTponnep MUK-52
C AaHHbIM MOAyNneM paclumpeHus bygeT nmetb 13 AUCKPETHBIX BLIXOOO0B U 2 aHANoOroBbIX BbIXOAA.

Kaxxkabii QUCKPETHBIN BbIXOA raribBaHMYECKU M30NIMPOBAH OT APYrMX OAUCKPETHbLIX BbIXOOOB U OPYIMX Lenen
KOHTponnepa.

Ona nutaHna OWCKPETHbIX BXOAOB (OAT4MKOB) W BbLIXOAOB  (Harpysok) TpebyeTcs BHellHee
HecTabunuanpoBaHHoe HanpsbkeHve 24 B noctosiHHOro Toka. [Ons nuTaHus aHanoroBoro Bbixoda Tpebyetcs
BHeLUHee cTabununanpoBaHHoOe HanpsikeHne 24 B NOCTOSIHHOrO Toka.
€< 8Tmax —————————— P

A
KB3-24-10
BHELUHWI UCTOHHVK NUTaHNSA AHanorosbIv
[vckpeTHble [nckpeTHble

bl DO6-DO9 Cip i i Bbixos AO2

x

®

E

~N

~

PucyHok 8.4.5 - [NodkntoyeHue cueHanos modyns pacwupeHusi MP-52-06 (MP-51-06) ¢ nomMouwjbto KriemMmHO-61104HO20
coeduHumens K63-24-10




66

MpumeyaHus.

1. PekomeHaaumm no NoAKMOYEHUIO OUCKPETHBIX TPAH3UCTOPHbIX BbIXOAOB — cM. Nn. 8.3.4.3, cTp. 62.

2. lMonoxeHue nepeMbidek XP2 Ha nnaTe moayns pacliMpeHust Ansi HAacTPOMKU PasfuyHbIX TUMOB
BbIXOZHbIX CUrHaNoB npueeaeHo B Tabnuue 8.4.1, ctp. 65.

€

»

141 max

—2av | G1=24 B,
-] 160 MA

-24v | G2=24..28 B,
- | 40 MA

onro-
cumMucTop AHanorosbiit

Bbixog AO2

86 max

TBEpPAO-
TenbHoe
pene
MexaHu-
yeckoe
pene

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

[AvckpetHble Bbixoabl DO6-DO13

H1-H8 - nHgukaTopbl COCTORHUA AUCKPETHbIX Bbixogos DO6-DO13

H9 - nHavkaTop nogaum nuTaHus =24 B cxem ynpasneHus AUCKPETHbIMU BbIXOAAMU
G1 - BHELUHUIA UCTOYHUK NUTAHWUA CXEM YNPABNEHWS AUCKPETHBIMU BbIXOAAMMU

G2 - BHELHUIN UCTOYHWK NUTaHUS aHanoroBoro Bbixoaa

PucyHok 8.4.6 - [NodknroyeHue cueHanoe modyns pacwupeHus MP-52-06 (MP-51-06) ¢ momouwbto KneMMHO-61104HO20
coeduHumens Kb3-30(P,C,K)-12

MpumeyvaHus.

1. PexomeHpgaumm no MNOAKMIOYEHUIO [AUCKPETHBLIX PEenewHbIX, ONTOCUMMCTOPHBLIX BbLIXOAOB U BbIXOAOB,
BbIMOSTHEHHBIX B BUAE TBEPAOTENbHLIX pene —cM. n. 8.3.4.1, 8.3.4.2, cTp. 62.

2. TlonoxeHne nepembldek XP2 Ha nnate moayns paclwvpeHus AN HACTPOWKW pasnuyHbIX TUMOB
BbIXOAHbIX CUrHaNoB npueeaeHo B Tabnuue 8.4.1, cTp. 65.

8.4.5 MNopgknioyeHne BHELWHUX Lener moaynsa pacwupenua MP-52-07 (MP-51-07)

Mopaynb pacwuvpeHnss umeet 3 aHanoroBblX BblIxoga, TO ecTb KoHTponnep MUWK-52 ¢ gaHHbIM mogynem
pacwmpeHus 6yaeT MeTb 4 aHanoroBbIX BbIXoAa.

Kaxgbln aHanoroBbIi BbIXO, ranbBaHWY4eCKW W30NMpoBaH OT ApPYrMX BbIXOAOB WM APYrUX Lenen
KOHTponnepa.

Ona nutaHua aHanoroBbix BbIXOAOB TpebyeTcsa BHeLWHee CTabunuManpoBaHHOE HanpsbkeHne 24 B

NOCTOAHHOIO TOKa.

Ananorossii [~ ¥ [*
Bbixog AO2

BHELUHWA UCTOUHUK NUTAHUS
aHanorosoro sbixoga AO3
=24.28B/40MA
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Bbixog AO3 R I]
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2|
3
4]
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PucyHok 8.4.7 - [NoOknrodeHue cueHanos modyrns pacwupeHusi MP-52-07 (MP-51-07) ¢ nomouwbto KnemMmHo-61104H020
coeduHumens Kb3-24-11
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MpumeyvaHue. lMonoxeHne nepembiiek J1, J2, J3 Ha nnate moayns paclMpeHust Ans HaCcTPOWMKM
pasnu4HbIX TUMOB BLIXOAHbIX CUrHANoB NpuBeaeHo B Tabnuue 8.4.2.

Tabnuuya 8.4.2 — [NonoxeHus nepemMbiyeK 07151 pas3HbIX MUros 8bIX00HbIX cugHanos Modyns MP-52-07 (MP-51-07)

MonoxeHne nepemblvek Ha Moayne pacLIMpeHns
J1-A02, J2 — AO3, J3 — AO4

[nanasoH BbIXOAHOrO curHana

0-5MA [2-4], [7-8]
0 — 20 MA, 4-20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

8.4.6 MoaknioyeHne BHELWHMX Lenen moayna pacwmpenma MP-52-11 (MP-51-11)

Mopynb paclumpeHus nmeet 16 AUCKPETHBLIX BXOAO0B 1 1 aHanorosbIvi BbIXod, TO eCTb koHTponnep MUK-52
C AaHHbIM MoAyrneM paclumpeHus 6yaeTt umetb 19 ANCKPETHBIX BXOAOB U 2 aHarNoroBbIX BbIxoAa.

Kaxpas rpynna u3 8 OUCKPETHbIX BXOOOB W @HANOroBbIA BbIXOA ranbBaHWY4ECKW W30NMPOBaHbl MeEXAy
cobow 1 OT opyrvx Lenew KoOHTpornnepa.

Ons nuTaHWa OUCKPETHbIX BXOAOB (4ATYMKOB) HEOOXOAUMBI BHELLUHNE UCTOYHWKU HECTAbMNU3MPOBaHHOIO
HanpsXeHNs NOCTOSIHHOMO TOKa 24B.

| 87 max )

A
BHELWHMA NCTOMHIUK NUTaHWA
THBIX Bxonos DI12-DI19
J_ G=18..30V, 80 mA KE3-24-20
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G=18..30V,80mA |° L o
+——>I1| -Di4 | +"—=9 | -DI12 (117 | coM4-11
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+—"—[2| -Di5 | +—>{[10| -DI113 [18 | com4-11 x
+—[13"| -DiI6 | +"—=11| -DI14 »([19 oom 12-19 E
' 8
+—[4| D17 | +—={[12] -DI15 [20 fcom 1219
+—»(5 -pi8 | +—={[13| -DI16
+—[6 | -DI9 | +"—>[14]-DI17
+—»I[7 | -Di10 | +—<—»{[15| -DI18
L/—=[8"| -0111 | “—={[16| -DI19
[uckpetHble [uckpeTHble AHanorosbin
sxoas! DI4-DI11 sxoasl DI12-DI19 sbixog AO2

PucyHok 8.4.8 - lModkntodeHue cueHanos modyns pacwupeHust MP-52-11 (MP-51-11) ¢ nomouwjbto KremmHo-65104HO20
coeduHumernsi Kb3-24-20

MpumeyvaHue. MNMonoxeHne nepembldek XP2 Ha nnate mMoaynsa paclivpeHus Ans HAaCTPOWKU pasnunyHbIX
TMNOB BbIXOAHbIX CUTHANOB NpuBeaeHo B Tabnuue 8.4.1, cTp. 65.

8.4.7 MopaknioYyeHne BHELWHUX Lenen moaynsa pacwmpenmsa MP-52-12 (MP-51-12)

Mopaynb pacwmpeHnns umeet 8 ANCKPETHbIX BXOAOB U 8 ANCKPETHbIX BbIXOAOB, TO €CTb koHTponnep MUK-
52 ¢ paHHBIM Moaynem pacluunpeHus byaet nmeTb 11 QUCKPETHBIX BXOO0B U 13 AMCKPETHBIX BbIXOAOB.

Kaxxgas rpynna m3 8 OUCKpeTHbIX BXOAOB M 8 OUCKPETHbBIX BbIXOAOB raribBaHWYECKM U30NMPOBaHbl Mexay
cobor 1 OT Apyrux uenemn KoOHTponnepa.

[ns nuTaHuWa ONCKPEeTHbIX BXOAOB (0ATYMKOB) M AUCKPETHBIX BbIXOOOB (Harpy3ok) HeoOX0AMMbl BHELLHUE
WUCTOYHUKM HECTABUNIN3MPOBAHHOIO HaNpPsXXeHUsT MNOCTOSIHHOIO Toka 24 B.
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A
BHELWHUA UCTOYHUK NUTAHUA
AMCKpeTHbIX Bxonos DI4-DI11 ~
G=18..30V, 80 mA
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=
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[uckpeTHble [vckpeTHble
sxoap! DI4-DI11 Bbixofsl DO6-DO13

PucyHok 8.4.9 - [NodknroveHue cueHanos modyns pacwupeHusi MP-52-12 (MP-51-12) ¢ nomouwbto kKrneMmHo-61104HO20
coeduHumens K63-24-20

MpumeyaHue. PekomeHaauum No nOAKMIOYEHNIO AUCKPETHBIX TPAH3UCTOPHbIX BbIXOAOB — CM. Nn. 8.3.4.3,
cTp. 62.
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179 max

onto-
cumvcrop 3

Teepao- B
TenoHoe
pene
MexaHu-
yeckoe
pene

9999y
CEEEREEL

[LuckpeTHble
sxoabl DI4-DI11

— Y~ Y Y 7
DO6 Do7 DO8 DO9 DO10 DO11 DO12 DO13

[LuckpeTHble Bbixoasl DO6-DO13

H1-H8 - p Kp! sxopos DI4-DI11,
H10 - p Ha 15,16,
H11-H18 - pbI [AMCKPeTHbIX Bbixopos DOB-DO13,

G1 - BHELWHWIA UCTOYHNK NUTaHUS AUCKPETHbIX Bxoaos DI4-DI11,
G2 - BHELUHWI UCTOYHWK NUTaHUA CXEM yNnpaBneHus AUCKPETHbIX Bbixogos DO6-DO13

PucyHok 8.4.10 - NodkntoyeHue cueHanos mModynsi pacwupeHust MP-52-12 (MP-51-12) ¢ nomMouwbto krnemMmMHo-61104H020
coeduHumensi Kb3-40(P,C,K)-01

MpumeyaHue. PekomeHgaumMn no MOAKIIOYEHWUIO ANCKPETHBLIX PeneniHbIX, ONTOCMMUCTOPHBLIX BbIXOAOB U
BbIXOA0B, BbIMOMHEHHbIX B BUAe TBepAoTenbHbIX pene — cm. n. 8.3.4.1, 8.3.4.2, ctp. 62.

8.4.8 MopgknioyeHne BHeLWHUX Lenen moaynsa pacwmpenmsa MP-52-13 (MP-51-13)

Mopynb paclumpeHusi UMeeT 8 OUCKPETHbIX BXOAOB, 8 OWCKPETHbLIX BbIXOAOB U 1 aHamnoroBblli BbIXod, TO
ecTb koHTponnep MUK-52 ¢ gaHHbIM Mogynem paclupexus 6yaet nmetb 11 AMCKPETHBIX BXOAO0B, 2 aHanoroBbiX
BbIxoAa u 13 ANCKPETHbIX BLIXOO0B.

Kaxpgas rpynna n3 8 aMckpeTHbIX BXOAOB, 8 AUCKPETHLIX BBIXOAOB W aHaroroBbl BbIXOL, ranbBaHWYECKu
N30nMpOoBaHbl Mexay cobon 1 OT APYrMX Lienen KoHTponnepa.

[nsa nuTaHns OUCKPETHbIX BXOAOB (AATYMKOB) U AWCKPETHBIX BbIXOAOB (Harpy3ok) Heobxooumbl BHELLUHUE
WCTOYHUKM HECTAOWMNM3NPOBAHHOTO HANPSPKEHUST NMOCTOSIHHOIO Toka 24 B.
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L

BHELHIUA MCTOMHIK NUTaHKA
AnCKpeTHeIX Bx0R08 DI4-DIT1 0
G=18..30V, 80 mA

60 max

AvckpeTHble [uckpetHble AHanoroebIn
Bxoasb! DI4-DI11 sbixoael DO6-DO13 Bbixon AO2

PucyHok 8.4.11 - [NodkntoveHue cuzHanog modyns pacwupeHuss MP-52-13 (MP-51-13) ¢ nomowbto KremMmMHo-61104H020
coeduHumersi K63-24-20

MpumeyaHus.

1. PexomeHaaumm no NogKMoYEHNIO OUCKPETHBIX TPAH3UCTOPHbIX BbIXOAOB — cM. M. 8.3.4.3, cTp. 62.

2. TonoxeHne nepeMbliiek XP2 Ha nnaTe moayns pacliMpeHvs Ansi HAcTPOWMKU pasfuyHbIX TUMOB
BbIXOZHbIX CUrHaNoB npueeaeHo B Tabnuue 8.4.1, ctp. 65.

»

179 max

onTo-

cuMucTop E

TBepao- £
TenoHoe
pene

MexaHu-

EEEEEEEBER

[uckpetHble

8xopbl DI4-DI11 160mA SR (S 1 RSP SOSEN  SERT g VESCHES § SRS )
DO6 DO7 DO8 D09 DO10 DO11 DO12 DO13

[LuckpeTHble Bbixoabl DOB-DO13
H1-H8 - nHal pbl peTHbIX Bxogos DI4-DI11,
H10 - uHal p Hanp! Ha 15,16,
H11-H18 - HAWKaTOPbI COCTOAHUA ANCKPETHBIX Bbixoaos DO6-DO13,
G1 - BHELUHUI UCTOYHUK NUTAHUS AUCKPEeTHbIX Bxoaos DI4-DI11,
G2 - BHELUHUI UCTOMHUK MUTAHUSA CXEM YNPaBnNeHus AUCKPETHbIX Bbixogos DO6-DO13

PucyHok 8.4.12 - [NodkntoveHue cueHanos mModyns pacwupeHus MP-52-13 (MP-51-13) ¢ nomouwbto krnemMmHo-61104H020
coeduHumens Kb3-40(P,C,K)-01

MpumeyaHus.

1. PekomeHgaumMm no MNOAKIMOYEHWUIO AUCKPETHBIX PerielHbIX, ONTOCUMMUCTOPHbIX BbIXOOOB U BbIXOAOB,
BbINMOJIHEHHbIX B BUAE TBEPAOTENbHbIX pene — cMm. n. 8.3.4.1, 8.3.4.2, cTp. 62.

2. TMonoxeHne nepembldek XP2 Ha nnate moayns paclMpeHus ONS HACTPOWKM pasnuyHbIX TUMOB
BbIXOZHbIX CUrHanNoB npueeaeHo B Tabnuue 8.4.1, ctp. 65.

8.4.9 MopaknioyeHne BHeLWHUX Lenen moayna pacwmpenmsa MP-52-15 (MP-51-15)

Mopaynb paclumpeHus nmeeT 16 AUCKPETHbIX BbIXOAOB U 1 aHanorosbl BbIXOA, TO eCTb koHTponnep MUK-
52 ¢ gaHHbIM MoayneM paclumpeHust ByaeT MMeTb 2 aHanoroBbix BeixoAa U 21 AUCKPETHbIV BbIXOA.

Kaxpas rpynna n3 8 OMCKPETHbIX BbIXOAOB W aHanoroBbi BbIXOA ranbBaHUYECKM M30NMPOBaHblI MEXay
cobow 1 OT Opyrvx Lenen KoHTpornnepa.
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[na nuTaHnsa OUCKPETHBbIX BbIXOAOB (Harpy3ok) TpebyeTcsa BHelIHee HeCcTabunM3npoBaHHOE HanpsbkeHue
24 B NOCTOSAHHOrO TOKa.

< 87 max >

1l /

A
BHELIHWA UCTOUHMK NUTAHWA
“ nos DO14-DO21
[ 522028V KB3-24-20
BNPJ HWIR UCTOMHUK NUTAHUA . -
nu(:xpem:x,;u'xonoa EOG-DOH e _;+_,
G=20..28v * RH6 Ru14
31 | Do6 [9| D014 »[17 | com-13
Ru7 Ru15 =
- —[2| po7 = [10] po15 >([18 | com6-13 x
1| 3| Do8 |11 D016 119 |com 14-21 E
Ru9 Rui7 2
——4 | pog | +L3[12|po17 1120 {com 1421
Rx10 R118
15 | D010 [13| po18
Ru11 RH19
36 | DO11 [14| po19
Ru12 Ru20
——3—[7 | po12 | +—L3—[15| D020
Rw113 Ru21
38| po13 | 16| D021
(A / I
[OucKpeTHble [vcKkpeTHble AHanoroBbln
ebixoaw DO6-DO13 sbixoawl DO14-DO21 sbixog AO2

PucyHok 8.4.13 - [NodkntoveHue cueHanos modyns pacwupeHusi MP-52-15 (MP-51-15) ¢ nomouwbto krnemmHo-61104H020
coeduHumensi K63-24-20

MpumeyaHus.

1. PexomeHaaumm no NoaKMoYEHNIO OUCKPETHBIX TPAH3UCTOPHbIX BbIXOAOB — cM. M. 8.3.4.3, cTp. 62.

2. TonoxeHue nepeMblidek XP2 Ha nnaTe moayns paclivpeHus Ans HaAcTPOMKM PasfuyHbIX TUMOB
BbIXOAHbIX CUrHanNoB NpmBeaeHo B Tabnuue 8.4.1, cTp. 65.

< 258 max >
AHanorossiit
Bbixog AO2

KB3-54(R.C.K)-01

H13 H14 H15 H18
- ] i

) £
Sd ) Syl Mg, Sl S N Sl S
DO10 pon D012 DO13 DO14 DO15 DO16 DO17 DO18 DO19 D020 D021
[uckperbie Bbixoas DOB-DO13 .
BHEeLWHWIA UCTOMHUK NUTaHUS
H1-H16 - HAMKaTOPLI COCTOAHWS AUCKPETHbIX Bbixogos DO6-DO21 CXOM ynpassieHns AUCKPETHLIMK

H17 - uHaukaTop nofgauun nutaHus =24 B cxem ynpasneHus AUCKPETHBIMU BbIXOAAMM Bbixonamu =24 B, 320 MA

PucyHok 8.4.14 - [NodkntoveHue cueHanos mModyns pacwupeHust MP-52-15 (MP-51-15) ¢ nomouwbto krnemmHo-61104H020
coeduHumens Kb3-54(P,C,K)-01

MpumeyaHus.

1. PekomeHgaumMm no MNOAKIMOYEHUI AUCKPETHBLIX PenenHbIX, ONTOCMMUCTOPHbLIX BbIXOAOB WM BbIXOAOB,
BbINMOJIHEHHbIX B BUAE TBEPAOTENbHbIX pene — cMm. n. 8.3.4.1, 8.3.4.2, cTp. 62.

2. TMonoxeHne nepembldek XP2 Ha nnate moayns pacluMpeHus AN HACTPOWKM pasnuyHbIX TUMOB
BbIXOAHbIX CUrHanNoB NpuBeaeHo B Tabnuue 8.4.1, cTp. 65.

8.4.10 NopknioyeHne BHELLHUX Lenen moaynsa pacwupeHna MP-52-30

Mopaynb pacwmpeHus nmeet 32 AUCKpPeTHbIX BXoAda, TO ecTb KoHTponnep MWK-52 ¢ gaHHbIM Moaynem
pacwmpeHus byaet nmeTb 35 AUCKPETHbIX BXO4OB.

YeTblpe rpynnbl, cocTosilme U3 8 OUCKPETHBIX BXOAOB, rasfibBaHMYECKM M30NMPOBaHbI Mexay coboi un oT
Opyr1x Lenen KoHTponnepa.

[na nuTaHusa OUCKpeTHbIX BXOOOB (4AaTYMKOB) HEOOXOAMMbI BHELIHWE UCTOYHUKM HECTabunmnaMpoBaHHOroO
HanpsKeHWs1 MOCTOSIHHOIO Toka 24 B.




80 mA

=1 9] Dizs |
| [2] -0i21] 0] Di29 |
3] D22 1] D130
4] Di2s | [12] -Di31)

L~
L~
L~
- 5 -Dizd | [13] -D132 |
L~
L,

60 max

6 -Di2s [14] D133 |
7] 026 15 -0134
8 -0i27 [16] Di3s |

[vckpeTHble [luckpeTHble [uckpeTtHble [luckpeTHble
exoabl DI4-DI11 sxoasl DI12-DI19 sxoabl DI20-DI27 Bxoapl DI28-DI35

G1-G4 - BHELLHWE UCTOYHUKM NUTaHWA rpynn auckpeTHbix Bxoaos DI4-DI11, DI12-DI19, DI20-DI27, DI28-DI35 - 18...30 V, 80 mA

PucyHok 8.4.15 - Nodkno4eHue cuzHanos modyns pacuwupeHus MP-52-30 ¢ nomowbto krneMmHO-61104HbIX coeduHumenel
KB3-51-01

8.4.11 MoaknioyeHne BHELWHMX Lenen Moayns pacwmpenHna MP-52-31

Mogaynb paclwmpeHuss umeet 24 OUCKPETHbIX Bxoda M 8 AUCKPETHbIX BbIXOAOB, TO €CTb KOHTpOIep
MWK-52 ¢ paHHbIM Moaynem paclumperust 6yaeT nmeTb 27 AUCKPETHbIX BXOAOB M 13 AMCKPETHbIX BbIXOA0B.

Kaxgas rpynna u3 8 OUCKPETHbIX BXOAO0B M 8 OUCKPETHbIX BbIXOAOB ranbBaHUYECKM U30NUMPOBaHbI MeXay
coboii 1 OT Apyrvx Lenen KoHTponnepa.

[ns nuTaHns OUCKPEeTHbIX BXOAOB (4ATYMKOB) U AMCKPETHbIX BbIXOAOB (Harpy3ok) Heob6XxoauMbl BHELLHWE
WCTOYHMKM HECTAOWUNM3NPOBAHHOMO HaNpshKeHUs1 MOCTOSIHHOrO Toka 24 B.

87 max 87 max

80 mA

| - L
HED

/3] -0 | :

[4] o7 |

. -
7. 7
. -
——ol5 o | ] -
7. ? -
7. 7
L. L 7.

60 max
60 max

5 os |
[7 o]
[5 o]

[luckpeTtHble [uckpeTHble [luckpeTHble [vckpeTtHble
Bxoabl DI4-DI11 sxoabl DI12-DI19 Bxoapl DI20-DI27 sbixogsl DO6-DO13

G1-G3 - BHeLWHMEe UCTO4HUKM NUTaHKUSA rpynn AuckpeTHbix Bxoaos DI4-DI11, DI12-DI19, DI20-DI27 - 18...30 V, 80 mA,
G4 - BHELWHWA UCTOYHMK NUTaHWS rPynMbl AUCKPETHBIX Bbixogos DO6-DO13 - 18...30 V, 160 mA

PucyHok 8.4.16 - [NodkmnoyeHue cuzHanos modyrs pacuwupeHuss MP-52-31 ¢ nomowbto kreMmMHO-61104HbIX coeduHumenel
KB3-51-01 (mpaH3ucmopHble 8biX00bl)

MpumeyaHue. PekomeHgauuy no NoAKMOYEHUIO ANCKPETHBIX TPaH3UCTOPHbIX BbIXOAOB — CM. Nn. 8.3.4.3,
cTp. 62.



< >
A
x
©
=
o
©
Y

ucKpeTHble AvickpeTHble

BxoAabl DI4-DI11 sxoabl DI12-DI19

| 179 max >

G3=18..30V,

80 mA
L 7. ﬂ x
1P fro! 5
L 7. m @
- 12| mexaHu-

yeckoe
. 13 pene
L 7. m
, 7. E
L. iE
Y

[DvckpeTHble G4=24V,

sxoas DI20-DI27 160mA e e e e e e e Y
DO6 bo7 Do8 DO9 DO10 DO DO12 DO13

H1-H8 - uHaukaTopbl COCTOAHMS AUCKPETHbIX BXoAoB DI20-DI27, Auckpethsie euixons DOB-DO13

H10 - P Ha 15,16,

H11-H18 - uHAMKaTOPBLI COCTOSIHUA AUCKPETHLIX Bbixoaos DO6-DO13,

G1-G3 - BHELWHWE UCTOYHUKM NUTAHKA rPyNn AuckpeTHeIx Bxoaos DI4-DI11, DI12-DI19, DI20-DI27 - 18...30V, 80mA,
G4 - # UCTOMHUK rpynnbt peTHbIX Bbixogos DOB-DO13 - 18...30V, 160mA

PucyHok 8.4.17 - [NodknoveHue cuzHanos modyns pacwupeHuss MP-52-31 ¢ nomouwbto knneMmMHO-61104HO20 coeduHumernsi
KB3-41P-01 (KB3-51-01+KBE3-40P-01)

MpumeyaHue. PekomeHaaLmMm NO NOAKMOYEHWIO OUCKPETHbBIX penenHbiX BbIxo4oB — cM. n. 8.3.4.1, cTp. 62.
8.4.12 MoaknioyeHne BHELWHMX Lenen mogyns pacwmpeHua MP-52-32

Mopynb pacwmpeHusi umeeT 16 OUCKPETHbIX BXOAOB M 16 AWCKPETHLIX BbIXOAOB, TO €CTb KOHTpOSnep
MWK-52 ¢ paHHbIM Mogynem paclumperus yaeT nmeTb 19 AUCKPETHbIX BXOAOB U 21 AWCKPETHBIN BbIXOS,.

Kaxpasi rpynna n3 8 AMCKpeTHbIX BXOAO0B U 8 AUCKPETHBIX BbIXOAOB raribBaHUYECKN M30NMPOBaHbl MeXay
cobow 1 OT gpyrvx Lenew KoHTpornnepa.

[nsa nutaHns OUCKPETHbIX BXOAOB (OATYMKOB) M AMCKPETHBIX BbIXOAOB (Harpy3ok) Heo6XxoanMbl BHELUHWE
WCTOYHMKM HECTAOMNM3NPOBAHHOMO HANPsSKEHNS1 MOCTOSIHHOTO Toka 24 B.



G1=18..30V, G3=18..30V,
80 mA

60 max

VAVA LAY
BLRIELEELELEL

[OuckpeTHble [uckpeTHble [OuckpeTHble [AuckpeTHble
Bxoabl DI4-DI11 sxogbl DI12-DI19 Bbixogel DO6-DO13 Bbixoasl DO14-DO21

G1, G2 - BHELWHME UCTOYHUKM NUTAHUS rPYNN AMCKPEeTHbIX Bxoaos DI4-DI11, DI12-DI19 - 18...30 V, 80 mA,
G3, G4 - BHELWHWE UCTOYHUKU NUTaHUS rpynn AMCKPETHbIX Bbixogos DOB-DO13, DO14-DO21 - 18...30 V, 160 mA

PucyHok 8.4.18 - NodknoyeHue cuzHanos modyns pacuwupeHuss MP-52-32 ¢ nomowbto kreMmHO-61104HbIX coeduHumened
KB3-51-01 (mpaH3ucmopHbie 8b1x00bi)

MpumeyaHune. PekomeHaaummn nNo NOAKMOYEHMIO OUCKPETHBIX TPAH3MCTOPHbIX BbIXOAOB — cM. . 8.3.4.3, cTp. 62.

f17 |cou i
I
E
23
R4
Bxoab! DI4-DI11 Bxoas! DI12-DI19
< 258 max »

=24V

8max —— P

EEEERE

I ¢

Nyt Nl S Nl Nl Neagpemed Nemmgpmil) Nl Nl Nl Nmgpeil) N N el el Nl f
D06 DO7 D08 DO9 DO10 Dot D012 DO13 DO14 DO15 DO16 DO17 D018 DO19 D020 D021 G3=24 B,
[mckpeTHsle Bbixoabl DOB-DO21 320 MA
H1-H16 - MHaUKaTOpbl COCTOAHUA AUCKPETHbIX BbixogoB DO6-DO21,
H17 - vhaukatop noaaun nuTaHma =24 B cxem ynpaBneHus JUCKPETHbIMK BbIXOAamm,
G1, G2 - BHELWHUE UCTOYHUKW NUTAHWA rpynn AUCKpeTHbIX Bxoaos DI4-DI11, DI12-DI19 - 18...30V, 80mA,
G3 - BHELWHWA CTOYHUK NUTAHUSA rpynnbl AUCKPeTHbIX Bbixogos DO6-DO21 - 18...30V, 320mA

PucyHok 8.4.19 - NodkntoveHue cueHanos Modynsi pacwupeHust MP-52-32 ¢ nomouwbto kneMmHo-61104HO20 coeduHumernsi
KB3-51P-01 (KE3-51-01+KBE3-54P-01)

MpumeyaHune. PekomeHaaumm No NOAKMOYEHUIO OUCKPETHbIX perenHbiX BbIxo4oB — cM. n. 8.3.4.1, cTp. 62.

8.4.13 MNopgkniovyeHne BHELWWHUX Lenen moaynsa pacwuvpenmna MP-52-33

Mopynb pacwmnpeHus nmeeT 8 AUCKPETHbIX BXOAOB U 24 AMCKPETHBIX BbixoAda, TO ecTb KoHTponnep MUK-
52 ¢ paHHbIM MoayneMm 6yaet umeTb 11 ONCKPETHBIX BXOAO0B M 29 AMCKPETHBIX BbiXoAa.

Kaxxgast rpynna u3 8 OAMCKPETHbIX BXOAOB M 8 OMCKPETHLIX BbIXOAOB raslbBaHUYECKU U30NUPOBaHbI MeXay
co6oii 1 OT ApYrux Lenen KoHTponnepa.
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[N nuTaHns OUCKPETHbIX BXOAOB (OATYMKOB) M AMCKPETHBIX BbIXOAOB (Harpy3ok) Heo6XxoanMbl BHELLHWE
WCTOYHMKM HECTAOMNM3NPOBAHHOIO HANPSPKEHUST NMOCTOSIHHOTO Toka 24 B.

il .

l¢ »| »|

87 max

G1=18..30V, G3=18..30V,

160 mA

9| DOG |
[10] po7 |
[11] Dos |
[12] pos |
[13] Do10 |
[14] o1
[15| D012 |
[16/ pO13

[+ [oore]
BEE
[3ore]
#5017
BE
[ [oors]
[7 ooz
BEZ

1] -D14 |
[2 | 015
[3] D6
[4] -7 |
5| -Di8 |
6] -0 |
7 om0
8] o]

[OuckpeTHble [vckpeTHble [uckpeTHble [uckpeTHble
sxoabl DI4-DI11 Bbixoasl DO6-DO13 Bbixogel DO14-DO21 Bbixoabl DO22-D0O29

G1 - BHELHU UCTOYHWK NUTAHWS rpynnbl AUCKPETHbIX Bxoaos DI4-DI11 - 18...30 V, 80 mA,
G2-G4 - BHELUHWE UCTOYHUKM NUTaHUs rpynn AMCKPETHbIX Bbixogos DO6-DO13, DO14-DO21, DO22-DO29 - 18...30 V, 160 mA

PucyHok 8.4.20 - NodkmnoyeHue cuzHanos modyns pacuwupeHuss MP-52-33 ¢ nomowbto kreMmHO-61104HbIX coeduHumened
KB63-51-01 (mpaH3ucmopHble 8b1X00bi)

MpuMeyaHune. PekoMeHaaLMm No NOAKIMHOYEHMIO OUCKPETHBIX TPAH3UCTOPHbIX BbIXOA0B — CM. M. 8.3.4.3, cTp. 62.

l< 179 max >

EEEEEEER

Auckperibie G2=24V,
Bxoay DI4-DI11 160mA e S ) e ) ) )
D06 po7 Do8 D09 DO10 DO11 Do12  DO13

H1-H8 - UHAVKATOPbLI COCTORHUA AMCKPETHBIX Bxoaoa DI20-DI27, Auckpethsie bixonst DOE-DOT3

H10 - HAMKATOP HaNWYMA HANPAKEHUA Ha knemmax 15,16,

H11-H18 - UHAMKATOPbI COCTORHMA AMCKPETHLIX Bbixoaos DOB-DO13,

G1 - BHELUHWNI NCTONHWK NUTAHMA TPYNNLl AUCKPETHBIX BX0n0B DI4-DI11 - 18..30V, 80mA,

(G2 - BHELLHWit MCTOMHUK NUTAHMA FPYNNb! AUCKPETHBIX BbixoAos DOB-DO13 - 18...30V, 160mA

[ SR NS S NS R K NS A GRS N O " " G ) G S i S —"’
DO14 DO15 DO16 DO17 DO18 DO19 D020 DO21 D022 D023 D024 D025 D026 D027 D028 D029 |

[MuckperHbie Boixoast DO14-DO29 G3=24 B
H1-H16 - nHaukaTopbl COCTOAHUSA AUCKPeTHbIX Bbixopos DO14-DO29, 320 MA
H17 - uHaukaTop nogaum nutanua =24 B cxem ynpaBnenus AUCKPETHbIMU BbIXOAaMU,
G3 - BHEWHUI UCTOYHUK NUTAHMA rPynMbl AUCKPETHBIX Bbixogos DO14-DO29 - 18...30V, 320mA

PucyHok 8.4.21 - [NodkntoveHue cuzHanos modyns pacwupeHusi MP-52-33 ¢ nomouwbto kneMmMHo-61104HO20 coeduHumernsi
KB3-44P-01 (KB3-40P-01+Kb3-54P-01)

MpumeyaHune. PekomeHaaumm No NOAKMOYEHUIO OUCKPETHbIX perenHblX BbIXoAoB — cM. n. 8.3.4.1, cTp. 62.
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8.4.14 MNopknioyeHNe BHELWHUX Lenen Mmoayns pacwmpeHusa MP-52-34

Mopynb paclvpeHusa nmeet 32 AMCKPETHBIX BbIXOAa, TO ecTb KoHTponnep MWK-52 ¢ gaHHbIM Mogynem
pacwmpeHus byaet umeTb 37 AUCKPETHBIX BbIXOO0B.

pynnbl U3 8 AMCKPETHbIX BbIXOAOB ranbBaHUYECKM W30NUPOBaHbl Mexay cobol 1M oT Apyrux uenew
KOHTponnepa.

[ns nuTaHns OUCKPEeTHbIX BXOAOB (4ATYMKOB) U AMCKPETHbIX BbIXOAOB (Harpy3ok) Heob6XxoanMbl BHELLHWE
WCTOYHUKM HECTABUIN3MPOBAHHOIO HaNpPshXKeHUs1 MOCTOSIHHOrO Toka 24 B.

G1=18..30V,

|7 | po2s |
/8] 029 |

[16] 0037

[vckpeTtHble JvckpetHble JAvckpeTHble JvckpetHble
sbixoabl DO6-DO13 sbixoasl DO14-DO21 sbixoabl DO22-DO29  ebixoas DO30-DO37
G1-G4 - BHeLWHWe UCTOMHUKN NUTaHUs rpynn AUCKPETHbIX Bbixogos DO6-DO13, DO14-DO21, DO22-D0O29, DO30-DO37 - 18...30 V, 160 mA

PucyHok 8.4.22 - Nodkmno4eHue cuzHanos modyns pacuwupeHus MP-52-34 ¢ nomowbto knneMmHO-61104HbIX coeduHumenel
KB63-51-01 (mpaH3ucmopHble 8b1X00bi)

MNpuMeyaHune. PekoMeHaaLMm No NOAKMHOYEHMIO OUCKPETHBIX TPaH3UCTOPHLIX BbIXOA0B — CM. M. 8.3.4.3, cTp. 64.

< 258 max >

Syt gl Smasgnl. Nmmgoemsl) Nl Neomagrm gl gl Nemgmeid Nt o) * il Smmag el Nermmgrometl) N Nl [

D06 Do7 D08 D09 DO10 DO11 DO12 D013 DO14 DO15 DO16 Do17 DO18 Do19 D020 D021 |
!

H1-H16 - pbi p sbixogos DO6-DO21, G1=24 B,

H17 - unavkaTop nogaum nutaHns =24 B cxem ynp: AMCKPETHBIMU Bb 320 MA

G1 - BHELWHWIA MCTOYHUK NUTAHWA TPYNMbl AUCKPETHBIX Bbixoaos DO6-DO21 - 18...30\}, 320mA

BEEERENE

— — e e e e e e e I |
D022 D023 D024 D025 D026 DO27 D028 D029 D030 DO31 DO32 D033 D034 DO35 DO36 D037 |

H1-H16 - p PeTHBIX D022-DO37, G2=24 B,
H17 - uHaukaTop nogaun nutanus =24 B cxem ynp AUCKPETHBLIMK Bb!. 3 320 MA
G2 - 7 UCTOMHUK rpynnbi (peTHbIx Bbixoaoe DO22-DO37 - 18...30V, 320mA

PucyHok 8.4.23 - NodknoveHue cuzHanos modyns pacwupeHusi MP-52-34 ¢ nomouwbto kneMmMHo-61104HO20 coeduHumernsi
KB3-55P-01 (dsa K63-54P-01)

MpumeyaHune. PekomeHaaumm No NOAKMOYEHUIO OUCKPETHbIX perenHblX BbIXO4oB — cM. n. 8.3.4.1, cTp. 62.
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8.5 TMMopgknioyeHne BHEWHUX uUenen K KoHTponnepy MUK-52 ¢ nomowbro
pasbemoB DB37 n DB25 Ha 3agHel naHenu

DBR3TM DBR25M

1| GNDAS
A7 |21 3| GNDAG ] N
a6 |22 4| oNDas oesd DAY I
Al 123 5] GNDAM DI03| 16 4| +DIO4
A4 124 G ONDA3 DI04| 17 5] +DIO5
+A 2 26 8] GNDA1 _DIOBY 19 7 +DIOT
A 27 91 +Di pio7f20 8| +Dlos
poi 28 104  -Di Diog|21 9| +24v
Doz 129 11} +Di2 sao1l22  10] -aot
po3 |30 12| DR Davlos 1
DO4 a1 13 +DI3 124 12 .
pos |32 14| DB B BT
24vD |33 15] +AO
A0 34 18] TxA+
TXB- |35 17
36 18] GNDS
RGND |37 19

8.5.1 Tlpu nogknioYeHUn YHUMULMPOBAHHBIX TOKOBbLIX CUrHamoB K pasbemy DB37 Heobxogumo B
CoOTBETCTBMM C Tabnuuen 8.4.1 ycTaHOBWTb NapanmnenbHO BXOAY Ha COOTBETCTBYIOLLEE KOHTaKTbl HOpMUpYOLLnE
pesucTopsbl.

Tabnuua 8.5.1 - [NodknoyeHue mokoabix cueHanos k DB37

KoHTakTbl 1-n 2-1 3-n 4-n 5- 6-1 7-n 8-
pasbema DB37 BX0[, BX0[, BXO[, BX0[, BX0o[ BX0[, BX0[ BX0[,
¢ > +Al1 +Al2 +AI3 +Al4 +Al5 +Al6 +Al7 +Al8

RHOpM.=1OO Om10,5% 100ppm ans IBX=0(4)..2O MA

ex RHOpM.
Rt+opm.=400 Om+0,5% 100ppm ans Iex=0..5 mA

A [ -Aa2 | A3 | A4 | -ais | ae | A7 | A8

8.5.2 lNopgknioyeHne curHana HanpshkeHnem UBX =0..10B.

Tabnuya 8.5.2 - [NoOknroyeHuUe cueHana ¢ HanpsixeHuem Usx = 0 .. 10B k DB37

KoHTakTbl 1-n 2-n 3-n 4-i 5-n 6-1 7-n 8-1
pasbema DB37 BX0o[ BX0[ BX0o[ BX0O[, BX0O[, BX0O[, BX0O[, BX0[
* > + Al1 + Al2 +Al3 +Al4 +Al5 +Al6 +Al7 +AI8
Ri R =80 kOmM£0,5% 100ppm
Uex R
R2=20 kOm+0,5% 100ppm
¢ . » | oAt | -A2 [ A3 | A4 | A5 | -Ae [ -AI7 | A8

8.5.3 lMoakntoyeHne aNCKPETHbIX BXOOHbIX U BbIXOOHbIX CUrHANoB — cM. pasgen 8.1 B YacTu nogknioyeHms
KB3-34-01.

8.5.4 MNpw nopknoyeHnn nHTepdenca napannensHo TxA+ u TxB- MOXHO noaknounTe TepmuHaTop 120
Owm-5% B COOTBETCTBUU C pekomeHaaumsamm pasagenos 8.2.5un 3.2.
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9 NMoprotoBka K paboTe. lNopsaok padboTbl

9.1 O6wume ykasaHus

KoHtponnep MWK-52 noctaeBnsetca notpebuteno B COOTBETCTBMM C [OKyMeHTauuen 3akasa,
paspabaTbiBaeMor 3aka3dvkoMm, MO3TOMy Mepes BBOAOM B 3KChfyatauuio Heobxogumo npoBepuTb ero
KOMMITEKTHOCTb.

Mpn onucaHum nopsigka BKMAKYEHMSA npegnonaraeTcsl, YTo Bce Oroku yCTaHOBMNEHbl UM 3aKpenneHbl Ha
COOTBETCTBYIOLUMX CTeHAaXx (LWmMTax, naHensx, wkadax unm nynbtax), a Takke BbINOMHEH 3MEKTPUYECKMIA MOHTaX
BCEX BHELLHNX COEQUHEHWIN B COOTBETCTBMM C MMEILLMMCS NPOEKTOM W J@aHHBbIM PYKOBOACTBOM MO 3KCMyaTaumu.

Mepen BknioveHnem criegyet ybeautbes, 4to KoHTponnep MWK-52, ero mogudwukaums u octanbHble
napameTpbl COOTBETCTBYIOT NPOEKTY.

Cnepyet Takke yb6eanTbcd, YTO YCTaHOBKA AMana3oHa BXOAHbIX aHaNoroBbIX CUrHamNoB KNeMMHO-6104HbIX
coegnHutenen Kb3-34-01 nnu KB3-34(P,C,K)-01 cooTBeTCTBYET NPOEKTY aBTOMaTn3auuu.

MoaroToBka k pa6oTe 3akniovaeTcs B BbLINOSIHEHUN cleaylolMX npoueayp:

- MepBoe BKIOYEHME KOHTpONepa.

- MporpamMmmMupoBaHue KoHTponepa.

- KanmbpoBka, KOHTPOIb 1 TECTUPOBaHWE BXOAOB-BbIXOAOB.
- BkrtoyeHmne KOHTpornepa B yNpasnsioLLyo CeTb.

HekoTopble npoueanypbl (NepBOe BKOYEHME, KanvbpoBKa, KOHTPOMb U TECTUPOBaHUE BXOLOB-BbIXOAOB)
MOXHO BbIMOMHWUTL MPX NOMOLLM NULEBOW MaHenun koHTponnepa. [opagok BbINOMHEHWUsT 3TMX Mpoueayp onucaH B
HacCTOALLEM [IOKYMEHTE.

9.2 MNMepBoe BKIIIOYEHUE KOHTpOsepa
9.2.1 MNoagknounTb NUTaloLLLEE HaNpsXKeHWe K pasbeMy, pacnofioXXeHHOMY Ha 3adHeln naHernu.

9.2.2 3anporpammupoBaTb KoHTponnep. [Npoueaypa nporpaMMypoBaHus nNpuBegeHa B pasgene 5.2. Ecnn
Ha NWuUeBOW naHenu He cBeTuTcsa mHamkatop MNP (pexum nporpammmnpoBaHus, - M. puc. 7.1), To HaxaTb BMecTe
knaeuwm [£¥] MeHio + [NekH ] 1 BBecTv naponb. [JomkeH 3acBeTUTbes uHAMKaTop MNP, YTO 03HauaeT nepexon B
pexum nporpammupoBaHus. Ecnn Ha nuueBon naHenu yxe cBeTutca nHaukaTop [P «nporpammupoBaHune», TO
OaHHY0 onepaumio He BbIMONHATb.

9.2.3 Haxartb knasuwy [NekH 1], - Homepa yposHeit nporpammupoBaHus Ha aucrinee «Ne» KAHAJT aomkHbl
yBenuumeatbea oT 1 Ao 8 6es nponyckos. HaxaTb knaemwy [NekH ] HOMepa ypoBHei NporpaMMUpOBaHUs Ha
ancnnee «Ne» KAHAJT gonmxHbl ymeHbluaTbes oT 8 o 1 6e3 nponyckos.

9.3 MNMporpammupoBaHue KOHTpornnepa

9.3.1 lNopsigok nporpammupoBaHMs. Ha nuueBon naHenu yCTaHOBWUTb PEXUM «NporpaMMuMpoBaHuUe».
Mpoueaypbl NPOrpaMMUpPOBaHUS BbINOMHUTE B CREAYIOLLEN NOCNe40BaTeNbHOCTU:

* HacTpPouTb HeobxoAaMMOoe KonMYecTBO (PYHKLMOHAIbHBIX GIOKOB, KONMYECTBO KOHTYPOB PErynmpoBaHus,
NporpaMMHbIX 33A4aT4YMKOB M KOMMYECTBO MOMb30BaTENbCKMX MaHenew WHAMKauMuM 1 ynpaerneHus (mpouegypa
ypoBHS 1);

* YCTaHOBUTb NapaMeTpbl PYHKUMOHanbHbIX 61OKOB (Npoueaypbl ypoBHew 2, 3, 4);

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

* 3anucatb (Npy HeobxoAMMOCTW) nporpaMMmy nonb3oBaTensi, HACTPOWKUW W napameTpbl B
3HEproHe3aBNCKMYI0 NaMATb KOHTpornepa (npoueaypa ypoBHs 8).

9.3.2 Ha nuueBon naHenun yCcTaHOBUTb PEXUM «NporpaMmmMupoBaHue». BeinonHuTe cneayowmne onepaumm
(cm. n. 7.2):

* MPOM3BECTN OYMCTKY NPOrpaMmbl NONbL30OBATENS;

* YCTAHOBUTb KOA KOMMMIEKTHOCTU, PABHbI HOMEPY MoaUMUKaLMN KOHTPOIIepa;

* MpPOBEPUTH COCTaB OMOMMOTEKM anropuTMOB M yb6eauTbCs, 4TO HOMep OubnMoTekM COOTBETCTBYET
MOZENN KOHTPOrepa, a HOMep BEPCUMM COOTBETCTBYET YKa3aHHOW B JOKYMEHTALUN HA KOHTPONIep.

9.3.3 YcraHoBuTbL npouenypy «Hactpoika konuyectBa 6GrokoB» - ypoBeHb 1. BBectu Heobxogumoe
KONMMYeCTBO (PYHKLMOHANbHbIX GOKOB, KOMUYECTBO KOHTYPOB PErynupoBaHusi, MpPOrpamMMHbIX 3a4aTYMKOB U
KOnu4yecTBa NoNb30BaTENbCKUX NaHenen MHANKaLUMN 1 ynpaeBreHusl.

Mocrne BBOAa BbIWENEPEYUCTIEHHON WHAOPMaUMM B KOHTponnepe (OpPMUPYETCH WCMOMHUTENbHbIN
nporpamMMHbIA MOAYMb MPOrpaMmMbl MONb30BATENSA BBEAEHHOW C NepeaHen naHenu.

9.3.4 YctaHoBuTb npoueaypy «porpammmpoBaHne yHKUMOHaMNbHbIX GITOKOBY - YpOBEHb 2.
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Ha gaHHoM ypoBHe nporpammupyeTcs Homep yHKLMOHaneHoro 651oka B nporpaMme nomnb3osaTtens, Tvn
6noka (cornacHo 6ubnunoTeke yHKUMOHaNbHbLIX 6r10KoB), 6a30BLIM agpec NapaMeTpoB 1 MoAMdMKaTOp KonuMyecTea
BXOA0B U/VNu NapameTpos.

Mo ovepeaun, HaunHasa ¢ nepeoro 6noka, BBECTU BCe Tpebyemble dyHKUMOHanNbHble 6nokn (cm. n. 5.2).

Ecnn kakon-nnbo 6nok nmeetr moaudukaTop Takke BBECTM U ITOT napameTp. Ecnu kakue-nmbo 6roku
TpebyeTcsa nponycTuTh, B HUX BBECTM 6ok ¢ kogom 00.

9.3.5 YcTtaHoBWTb Mpoueaypy «nporpammMupoBaHue CBsi3en» (KOHdurypauus) — ypoBeHb 3. [Ana Bcex
BXOOOB Bcex OnoKOB, KOTOpble AOMKHbI ObiTb CBSi3aHbl C BXOA4amMu APYrMx OFOKOB MU Ha KOTOPbIX [AOIDKHbI
3a4aBaTtbCs KO3 PULUMEHTLI, YCTaHOBUTL Tpebyemyio koHdurypaumio (cMm. n. 5.2).

Homepa BxoA0B U BbIXOA40B GNOKOB YCTaHaBMNMBAKOTCSA UHAMBMAYANbHO ANA Kaxaoro 6rnoka ¢ KOHTponem
Konm4yecTBa BXOAOB (M BbIXOAOB) COOTBETCTBYIOLLErO TMNA.

B npouecce ycTaHOBKM KOHUrypauum npu HeobxoAMMOCTM BBECTM TakkKe WHBEPCUO (TOMbKO And
CBsA3aHHbIX BxoaoB). [pu nporpammMmpoBaHnn CBsi3el, Nocne BBoAa 3HadyeHust HoMepa Bbixofa Ha gucnnee BUXIA,
HaxaTue knaeuvwu [3aBg.] ycTaHaBnMBaeT UHBEPCUIO AAHHOW CBSA3M, YTO OTOOpaXaeTcsi CUMBOJIOM «-».

9.3.6 YcraHoBUTL Npoueaypy «HacTpovka napaMeTpoB» - ypoBeHb 4. Ha gaHHOM ypoBHe npoussoauTcA
HacTpovika napameTpoB (PyHKUMOHarbHbIX OMoKoB. [Ana Bcex napameTpoB Bcex GNOKOB YCTaHOBUTb HEOOXoaMMble
1 COOTBETCTBYIOLLME 3Ha4YeHns (cMm. n. 5.2).

Ha guncnnee BUXIO ycTtaHOBWTL 3HaYeHWe paspelleHns U3MEHeHWs napameTpoB. YCTaHOBKa AaHHOro
3HaYeHus1 paspeLLaeT unu 3anpeLlaeT NPoM3BOANTb U3MEHEHNE TOro UM MHOro napameTpa B pexume PABOTA.
CoctodHne paHHoro 3HadeHus: 000 — 3anpelieHO M3MeHATb AaHHbIM napameTp B pexume PABOTA, 001 —
pa3peLleHo U3MeHATb AaHHbIN NapameTp B pexume PABOTA.

9.3.7 lNMepeBecTn KOHTpoOnnep B pexum «pabota» n ydbeanTbcs, YTO HET OWMBOK U OTKa30B. YCTaHOBUTb
npoueaypy «CMCTEMHbIE NapameTpbI» - ypoBeHb 6 (cM. n. 5.2). OnpenennTb pecypc cuctembl — CBOBOAHYIO NamsAThb
nporpaMm 1 AaHHbIX. [Insa BO3MOXHOCTM MocneayLwero paclumpeHns anroputMM4eckon CTPYKTYpbl KOHTponnepa
XenatenbHO, 4TOObI CyllecTBOBan onpedeneHHbli peseps. Ecnv numnit namatv mcyepnaH, Heobxoanmo
yMeHbLINTb 06beM peluaemon 3afgayn.

9.3.8 OuucTtka nporpaMmmbl Nonb3oBaTens. YCTaHOBUTbL npoueaypy «HacTtpoika konuyecTtsa 6rokoB» -
ypoBeHb 1. [Npu BBoAe 3HaveHns «0000» BO BCex Aucnnesx npoM3BOAUTCS O4MCTKa NPOrpaMMbl MONb3oBaTens.

BHumaHue! ﬂaHHyIO onepauuro Heo6XoAMMO BbINONHUTL nepeg BBoAOM HOBOWM nporpamMmmbl.

9.4 KanubpoBkKa, KOHTPOJb U TECTUPOBaHUE BXOA0B-BbIXOAOB KOHTpOnepa
9.4.1 KannbpoBka aHanoroBbIX BXO40B

Kann6poBky aHanoroBbix Bxo4oB npooanTh B pexume NMPOMPAMMUPOBAHWE Ha ypoBHe 5 (npoueaypbl
05, 06, 07).

B cootBetctBMM C MeTogmkon n. 5.2.1.5 BbinonHWTb aBTOMatMyeckyto (npouenypbl 05) munu pyyHyio
(npouenypel 06, 07) kannbpoBKM BCEX aHANOroBbIX BXOA0B.

BHayvane BbIMONHATE KanMOPOBKY Havana Lwkanbl M3MepeHus, ANs Yero Ha Kanubpyembli aHamnorosbIn
BXOA, KOHTpoOnnepa nogatb CUrHan, COOTBETCTBYIOLLMI Havarny LKanbl AnanasoHa (Belbupaetcs ¢ Tabnuubl 9.1).

3aTeM BbINOMHUTBL KAanNMOPOBKY KOHLA LUKanbl M3MEpPEeHus, AN Yero Ha kanubpyembli aHanoroBbIi BXOA
KOHTpoOnnepa OT 3TanoHa UCTOYHUKA WK AaTyvka NnoAaTh KOHTPONMPYEMBIN CUTHar, PaBHbIA BEPXHEMY 3Ha4YEHUIO
AnanasoHa (BblbupaeTcs ¢ Tabnuubl 9.1 4ns KOHKPETHOrO TUNa AaTymka).

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

TecTnpoBaHue aHanorosbix BxogoB npoBoauTb B pexume [NMPOMPAMMUPOBAHUWE Ha ypoBHe 5
(npoueaypa 01).

Tabnuya 9.1 - Tunbl damyukos U pekomeHOyemble npedesibl Kanubposku

Kog Bxopa n MpepenbHble 3HaYeHUs
FpagupoBo4Has penenbHble BXOAHOIro CUrHana npu
Tun MHAMUMpyeMble
MNapameTp XapaKTepucTuka KanubpoBke npubopa
2nTYPE Aarinka n HCX SHA"EHN: Npu HauyanbHoe KoHe4Hoe
kanubpoBke npubopa
6noka AIN 3HauyeHue 3Ha4eHue
0-5 MA 0 mMA 5MA
0000 0-20 mA JnHenHasn Mnmoéo (-:-'I.'a‘]HOC?B.J(')IeofI)HbIX 0 mA 20 A
4-20 mA T XHI/Ny KX eguHMLax 4 mA 20 mA
0-10B exHiteckix eiuHALa 0B 108
KeagpatuyHas
0-5 mA o 0 mA 5mA
0001 0-20 mA (Bxoa kanmbpyeTcs kak MnMOE;O (;};Hot?égeﬁ%lx 0 MA 20 mA
4-20 MA TNIMHEWHbIN, 3aTeEM TeXHVI‘-I)éCKVIX SIMHALIEX 4 mMA 20 mA
0-10 B yCcTaHaBnuBaeTcs AvHAL 0B 10B
KBagpaTuyHas Likana)
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9.4.2 KannbpoBKa aHanoroBoro Bbixoaa

KanubpoBky aHamnoroBbix BbixogoB nposoauTe B pexume [MPOMPAMMUPOBAHUME Ha ypoBHe 5
(npoueaypsl 08, 09).

Ona npoBegeHus kanvbpoOBKM K aHaroroBOMy BbIXOAY criefyeT NOAKMYUTE MUMNMamMnepMmeTp unu
BOMbTMETP.

B pexume MPOMPAMMWUPOBAHWE Haxumas knasuwu [NekH 1] wnm [NekH 4] BbiGpats ypoBeHb 5,
HaxaTb knasuwy Beoa [¢] Beia, BbiGpate npouenypy 08 (pydHas kanubpoBka Hayana Likarbl aHanoroBoro
Bbixoga) knasuwamu [A] 3Hay unun [V] 3Hau, HaxaTb knasuwy eeog [¢] Bseia, sbibpaTts npoueaypy 08.01
(py4Has kannbpoBka Hayana Likanbl NepBOro aHanoroBoro Beixoaa) knasvwamu [A] 3Hay unu [V] 3Hay, HaxaTb
knasuwy Beog [¢] Bsia. B okie SAOAHUE nHanumpyeTca 3HadeHune koadduumeHTa cmelleHne, %, Habnogas
BbIXOZIHOW aHaroroBbIi CUrHam no BHELUHEMY M3MepuTernbHOMY npubopy, knasuwamv [A] 3Hay vnu [V] 3Hau
YCTaHOBUTE HyneBOe 3HauYeHue aHaroroBoro Bbixoda, HaxaTb knasuwy Beof [¢'] Bsig, knasvwamu [A] 3Hau
unu [V] 3Hau yctaHoBuTe B okHe BbIXOL 3HaueHune 000 unu 001, HaxaTb knasuwy Beod [¢)] Beig. BHeluHuit
BWA, UHAMKATOPOB B pexunMe Kanubposkn Hyns nsobpaxeH Ha pucyHke 9.4.2.1.

KanwSpoeka HynA
WEaNL aHanoropord seEXona HC!HEF! BeXOOa

MIKPOA

Homep yposxA
NporpaMMnpoBaHns

-
<l

BHAYEHWA

IHaueHne MacwrabHoro JABAHHA — — Bl — 000 - He CoXpaHaTE KaNUBPoBRY
KoeddmyrenTa A NS G o 001 - coxpasiTE kanWBpoBRy
Ll = - - .m

PucyHok 9.4.2.1 - BHewHul 8ud uHOUKamopos rpu Kanubposke Hyrisl aHano208020 8bixoda

o

B pexume NMPOMPAMMUPOBAHWE Haxumas knaeuwm [NekH 1] unu [NekH 4] BbibpaTs yposeHb 5,
HaxaTb knasuwy Beog [¢'] Beig, BbiGpaTth npouenypy 09 (pyyHasi kanmbpoBka KOHLA LUKanbl aHanoroBoro BbIxoaa)
knaeuwamn [A] 3Hau unu [V] 3Hau, HaxaTb knaeuwy Beog [¢'] Beig, BbiGpaTb npoueaypy 09.01 (pyyHasi
KanmbpoBKka KOHLa LuKanbl NepBOro aHanorosoro Boixoaa) knasvwamu [A] 3Hay vnu [V] 3Hay, HaxaTtb knasuwly
Beog [¢] Bsia. B okve 3AOAHUE uvHauumpyeTcs 3HadveHve maclutabHoro koadduuueHTa, en, Habnogas
BbIXOZHOW aHaroroBbIi CUrHam no BHELHeMY M3MepuTernbHOMY npubopy, knasuwamv [A] 3Hay vnu [V] 3Hau
YCTaHOBUTE KOHEYHOE 3Ha4YeHue aHanoroBoro Bbixoda, HaxaTtb knasulwy Beod [¢)] Bsia, knasvwamv [A] 3Hau
unn [V] 3Hau yctaHoBuTe B okHe BbIXO[L, sHaueHve 000 unn 001, HaxaTb knaewwy Beog [¢'] Bsia. BHelwHun

BUA MHOMKATOPOB B peXMMe KannbpoBKM Hyns n3obpakeH Ha pucyHke 9.4.2.2.
Fanubpoeka KoHYa

LWikAME AHAMOMOBOM BhXoga Homep eexoga
1 j_.r’
Horep ypoeHA
A MIKPOA  / ~ TPOrPAMMADOBAHWA
MAFPAMETP, -'_'_,.F-
L L - f ]
[ |

L I

AHaYeHKA

) I g
FHaYeHWe MACLITAOHOM - an _D_d______—r—’ 000 - He COXPAHATE KAMMEPOBKY
Hoe ML HEHTS -/@ T Y riri 0 001 - coxpannTe KanuBposy
i 1‘_“! (] I IENEREN] o *

PucyHok 9.4.2.2 - BHewHutl 8ud uHOUKamopos rpu Karnubposke KOHEeYHO20 3Ha4YeHUsI aHaio2o080e0 8bixoda

B cooTtBeTCcTBUM C MeTOAMKON N. 5.2.1.5 BbINONHWUTL KanMbpoBKY BCEX aHaIOroBbIX BbIXOAOB.

YCcTaHOBMTb Ha aHaroroBOM BbIxoe KOHTpomnepa (Mo munnuamnepmeTtpy) 3HadeHue pasHoe 0% - 0 mMA
ans guanasoHa 0-5 nnm 0-20 MA 1 3Ha4veHne 4 MA ana gmanasoHa 4-20 MA.

YyCTaHOBUTbL Ha BbIXOAE KOHTponnepa (no munnuamnepmeTpy) 3HaveHue pasHoe 100% - curHan 5 mA ans
ananasoHa 0-5 MA n 20 MA onsa ananasona 0-20; 4-20 MA.

CoxpaHuTb 3Ha4YeHMs KaNMOPOBOYHbIX KOHCTAHT B 3HEPIOHE3ABMCHMMOW NaMSITU.

9.4.3 TecTupoBaHue AUCKPETHbIX BXOAOB

TecTupoBaHue [OMCKPETHbIX BXoAoB npoBoautb B pexume MPOTPAMMUPOBAHUME Ha ypoBHe 5
(npoueaypa 03).

Ha guckpeTHoM Bxofe KOHTposniepa oT umuTatopa (3agartyvka) CUrHanoB nogaeaTb CUrHanbl, paBHble 0B
(nornyeckun 0), u 24 B (norudeckas 1).

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

MopaBas Ha Kaxabl OUCKPETHBIN BXO4 KOHTposnnepa curHan cHadana 0 B, a 3atem 24 B y6eantbes, 4to
3TUM CUrHanam COOTBETCTBYIOT 3Ha4YeHns O n 1.
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9.4.4 TecTupoBaHMe aHaNoroBbIX BbIXOA40B

TecTnpoBaHMe aHanoroBbIX BbIXO4OB npoBoauTb B pexume NMPOTPAMMUPOBAHUME Ha ypoBHe 5
(npouepypa 02).

AHanoroBble BbIXOAbl TECTUPYKTCA MPU TeX Xe WUCXOAHbIX YCMOBUAX, YTO M YCMNOBUS KanvbpoBKu
aHanoroBbIX BbIXOAOB.

B otnuume ot kannbpoBKK, TECT aHANOroBbIX BbIXOAOB NO3BONSET NPOBEPUTL paboTocnocobHOCTL KaHana
aHanoroBoro BbIxo4a.

TecTupoBaHne NPOBOAMTCS B COOTBETCTBUN C METOAMKOWN, U3NOXEHHOW B N. 5.2.1.5.

9.4.5 TectTupoBaHue AUCKPETHbIX BbIXOAOB

TecTnpoBaHMe AOUCKPETHbIX BbIXO4OB npoBoautb B pexume MPOTPAMMUPOBAHWE Ha ypoBHe 5
(npouenypa 04).

TecTnpoBaHue NpoBOANTCH B COOTBETCTBUMN C METOAMKOW, U3NOXEHHONW B n. 5.2.1.5.

YctaHoBuTb no gucnneo 3ABOAHHA Ha kaxaom Bbixode 3HayeHue koadduumeHta cHadana 0000, 3atem
0001. PaboTy OUCKPEeTHbIX BbIXOOOB KOHTPONMPOBAaTb MO COCTOAHUIO AUCKPETHBLIX Harpysok, MOOKMOYEHHbIX K
KOHTponnepy.

9.5 BknroyeHne KOHTporepa B NoKarbHY0 ynpaBnsiloLwWyo ceTb

B uHdopMaumoHHyto ceTb koHTponnep MNK-52 cnepyeT BkntovaTk Nocne NpoBepku paboTbl KOHTponepa
Ha 06beKkTe B aBTOHOMHOM PEXUME.

dusnyeckass opraHusauusa ceTu npeactaBneHa B pasgene 3.2. Jlorvdeckass opraHusauus  ceTu
npeacraeneHa B pasgene 3.3.

[ns skntoveHus B ceTb nepentun B pexum NMPOTPAMMUPOBAHWE 1 yctaHOBWTL npouenypy «CUCTEMHbIE
napameTpbi» CM. ypoBeHb 6, npouenypa 02. B cooTBeTCTBUMM C MPOEKTOM aBTOMaTu3auuu YCTaHOBUTb CETEBOM
agpec KoHTponnepa. Heobxoanmo cneauTb, YTOObI Y KaXAoOro KOHTpoOnnepa, BKIHOYEHHOro B AaHHYK CeTb, Obin
CBOIN HEeMOBTOPSOLMIACA B APYrMX KOHTponnepax ceTeBon agpec. Takke B AaHHOM npouedype Heobxoaumo
YCTaHOBUTb CKOPOCTb CETEBOro 0OMeHa 1 Tanm-ayT kagpa 3anpoca.

9.6 CoxpaHeHue nporpamMmmbl Nosib3oBaTesIA U HACTPOEK B IHEProHe3aBMCUMOW
namsTn

B npouenype coxpaHeHuWss mporpamMmbl MoONb3oBaTenst M HacTpPOeK B SHEProHe3aBWCMMOW NamaTv (B
pexvume NporpaMMmnpoBaHus, ypoBeHb 8) MPOUCXOAUT COXpaHeHue:

* YCT@HOBIIEHHOrO KONM4YecTBa (PYHKLUMOHAmNbHbLIX OMOKOB, KONMMYECTBa KOHTYpPOB perynupoBaHusi
(perynsitopoB), KonmuyecTBa NPOrpaMMHbIX 3a4aTyYMKOB, @ TakKkKe KOnuyecTBa MONb30BaTENbCKUX MNaHenen
WHOMKaUUKU 1 ynpaeneHns,

* YCTAHOBIIEHHbIX TUMOB (PYHKUMOHANbHBLIX BITOKOB,

* 3anporpaMMMNpPOBaHHbIX CBA3EN BXOO40B-BbIXOAOB (PYHKLMOHANbHBLIX GITOKOB,

* YCTAHOBIIEHHbIX NApaMeTPOB PYHKLIMOHAMNbHbIX OMOKOB.

Mocne 3anucyn WMHOPMaLUW B 3HEProOHE3aBUCUMMYKD NaMATb (HA YPOBHE 8) M3MEHATbCA MOryT Nullb
cnegyolme napameTpbl KOHTponnepa:

e onepaTvBHble napamMeTpbl, U3MEHEHWEe KOTOPbIX NPeayCMOTPEHO C MNOMOLLbLI0 MULUEBOW naHenu
KOHTponnepa - pexumbsl paboTbl perynaTopoB, pexuMbl paboTbl NMporpaMMHbIX 3a4aTyYMKOB, 3HAYEHUE 3adaHHON
TOYKM perynaropa, 3Ha4eHne aHanoroBoro BbIXOAHOIMO BO3OEWCTBUSA PErynaTopa B Py4YHOM PEXUME;

* napameTpbl PYHKLMOHAmbHbLIX BITOKOB, U3MEHEHNE KOTOPLIX Pa3peLLeHo Ha YPOBHE 4;

* U3MEHEHWe napameTpoB yHKUMOHAmNbHLIX 6rokoB no cetn (B pexume PABOTA u B pexume
NMPOrPAMMNPOBAHUE).

OctanbHble napameTpbl  (CUCTEMHble,  (OYHKLMOHAmNbHble  ONOKW,  KOHUrypauusi, napameTpbl
(PYHKUMOHAMNbHBIX BITOKOB, M3MEHEHME KOTOPbIX HE Pa3peLLEHO Ha YPOBHE 4) - U3MEHSATb Helb3sl.

MoaToMy 3anucb MHOPMAaLUMM B 3HEProHesaBUCUMYI NaMsiTb (Ha YpoBHe 8) credyeT NpoBOAWUTL NLLb
nocre TLAaTenbHON OTNaaKN CUCTEMbI YTIPaBreHUs.
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10 TexHn4yeckoe obcnyxmBaHue

10.1 MNpw npasBunbHoOW akcnnyaTtaumm koHTponnep MUK-52 He TpebyeT noBceaHeBHOro o6CnyxmBaHus.

10.2 MNepuoanyHOCTb NPOUNAKTUHECKMX OCMOTPOB M PEMOHTOB KoHTponnepa MUK-52 yctaHasnusaetcs
B 3aBVMICMMOCTY OT NPOM3BOACTBEHHbIX YCIIOBUIN, HO HE pexe ABYX pas3 B rof.

10.3 MNpw pnutenbHbIX NepepbiBax B paboTe pekomMeHayeTcs oTknoyatb koHTponnep MUK-52 ot cetun
3MeKTPonUTaHus.

10.4 Bo Bpemsi nNpodunakTUYecKkMx OCMOTPOB: MPOBEPSITb M YUCTUTb KaberbHble 4YacTu CoeaUHEHUN
(sckpbiTve koHTponnepa MWK-52 He ponyckaeTtcs); KNeMMHO-6MoYHble coeuHUTenu, MNpoBEpPSTb MPOYHOCTb
KpenneHns 61oka, MOHTaXHbIX XryTOB; NMPOBEPSATb COCTOSAHME 3a3eMMSIOLWLUX MPOBOAHMKOB B MECTaX COEANHEHUIA.

10.5 Oumnctka npubopa: He ucnonbsynte pactsoputenn u nogobHble BellecTsa. [Insa 04UCTKM YCTPOMCTBa
nonb3ynTecb CNMPTOM.

11 TpaHcnopTupoBaHue U XpaHeHUue

11.1 TpaHcnopTupoBaHue koHTponnepa MWK-52 ponyckaeTcda TONbKO B yNakoBke MNpeanpuaTus-
N3roTOBUTENS N MOXET NPOM3BOAMTLCSA MOObLIM BUAOM TpaHcnopTa.

11.2 Npwn nonyyeHun koHTpornepa MNK-52 ybeanTbcsa B MONHOM COXpaHHOCTM Tapsbl.

11.3 Tlocne TpaHcnopTuMpoBaHus KoHTponnepa MWK-52 Heobxoammo BbigepXaTb B MOMELLEHUN C
HOpMarnbHbIMUW YCIIOBUSIMU HE MEHEE 6-TW YacoB, TOMbLKO MOCIE 3TOr0 NPOM3BECTM PACMaKOBKY.

11.4 lNpeaenbHbIN CPOK XPaHEHUS - O4MH o4,

11.5 KonTtponnepbl MUK-52 0omKkHbI XpaHUTLCSA B CyXOM OTaniMBaeMoM U BEHTUIMPYEeMOM MOoMeLLEeHUU
npu TemnepaType okpyxatwlero sosgyxa ot -40°C go +70°C n oTHocutenbHon BnaxHoctn ot 30 go 80% (6es
KoHgeHcauun Bnaru). laHHble TpeboBaHUs ABNAIOTCA pEKOMEHAYEMbIMMU.

11.6 Bo3gyx B nomelleHuMn He [OMKeH cogepXaTtb MNbiMM M NPUMECU arpecCcuBHbIX NMapoB W rasos,
BbI3bIBAOLLMX KOPPO3UIO (B YACTHOCTM: ra3oB, cogepallinmx CEPHUCTbIE COEANHEHUSA UMM aMMMaK).

11.7 B npouecce xpaHeHus Unu akcnnyatauun He knagute Taxenble npegmeTsbl Ha kKoHTponnep MUK-52 n
He noJaBepramTe ero HWKaKoMy MeXaHW4YeCcKOMY BO3OEVCTBUIO, TaK Kak YCTPOWCTBO MOXET AedopMMpoBaTbCs U
noBpeauTbCA.

12 N'apaHTUKU n3rotoBuTenA

12.1 MNapaHTUiiHLIA CPOK yCTaHaBnNuBaeTcsa 5 neT co AHA npogaxwu koHTponnepa MUK-52.

12.2 N3roTtoButenb rapaHTupyeT cooTBeTcTBUE KoHTponnepa MUK-52 texHuueckum ycrosusm TY Y 33.2-
13647695-013:2006 npu cobnogeHWM YCNoBUIM XpaHEHUsl, TPaHCMOPTMPOBAHMWS, MOHTaXa MW 3JKchnyaTauumu,
yKa3aHHbIX B PYKOBOACTBE MO 3KCnnyataumm Ha koHTponnepbl MUK-52. MNpwn HecobntogeHn notpebutenem AaHHbIX
TpeboBaHuii noTpebuTenb NMWaeTCs NpaBa Ha rapaHTUMHLIA PEMOHT KoHTpornnepos MUK-52.

12.3 Mo [oroBOpeHHOCTN C NoTpebutenem nNpeanpuUATME-n3roToBUTENb OCYLLIECTBNSET NocrnerapaHTuiHoe
TEXHUYECKoe OOCNyXMBaHWE, TEXHUYECKYID MNOAOEPXKKY N TEXHUYECKME KOHCYrNbTauMu MO BCEM BuAaM CBOEWN

NPOAYKLMM.
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