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HacTosilee pykoBoactBo no akcnnyataumu (P3) npegHa3HaveHo ANs O3HakomreHus notpebutenen c
HasHayeHneM, MoAensiMU, MPUHUMUMNOM [OEWCTBUSl, YCTPOMCTBOM, MOHTaXOM, 3KChrnyatauuen u oGCnyxuBaHuem
MUKpornpoLeccopHbix koHTponnepos MUK-53H (B ganbHenwem - koHTponnepos MUK-53H).

P3 cocTonT 13 ABYX CaMOCTOATENbHbIX JOKYMEHTOB.

B nepBom u3 Hux — «KoHTponnepbl ManokaHanbHble MHOro(yHKLMOHAamNbHbIE MUKPONPOLECCOPHbIE
MWK-53H (MPMK.421457.062 P31)» — npuBoAWTCA OMUCaHMe CoCTaBa, (PYHKUMOHAmNbHbLIX BO3MOXHOCTEN U
WHCTPYKLMSA Mo sKkcnnyaTtaumm kKoHTponnepos MUK-53H.

Bo BTOpOoM — «KoHTponnepbl ManokaHanbHble MHOrOgYHKUMOHanNbHble MukponpoueccopHele MUK-51
(MPMK.421457.005 P32)» - onucbiBaetcsa 6ubnuoteka dyHKUMOHanNbHbIXx 6nokoB koHTponnepoB MWK-51,
aHanoroMm no yHKUMOHaNbHOMY Ha3Ha4YeHUo0 N BO3MOXHOCTAM KOTOporo asnseTcsa koHTponnep MUK-53H.

BHUMAHMUE | Mepea  wvcnomnb3oBaHWeM  KOHTponnepa,  noxanyncra,
O03HAKOMbTECb C  HACTOALMM  PYKOBOACTBOM MO  3KChnyataumu
koHTponnepos MNK-53H.

MpeHebpexeHne mepamu MNpegoCTOPOXHOCTU M MNpaBunamm
aKcnnyatTaumm MOXeT CTaTb ﬂpVI‘-II/IHOVI TpaBMUpPOBaHUA nepcoHana nnun
nospexaeHns obopyaosaHus!

B cBsi3 € NOCTOsSIHHOM paboToi MO COBEPLUEHCTBOBAHWUIO
KOHTpOMnepa, TMOBbIWAWEN €ro HagexHOCTb MW ynydwatolen
XapaKTePUCTUKM, B KOHCTPYKUMIO ~ MOryT  OblTb  BHECEHbI
He3HauNTeNbHbIE U3MEHEHNS, HE OTPaXKEHHbIE B HACTOSILLIEM U3OaHUN.

COKpaLLIeHVIﬂ, NpuHATbLIE B A4aHHOM pyKoBoACTBe

B HaunmeHoBaHUAX napamMeTpoB, Ha PWUCYHKaXx, Npu LLI/ICprBbIX 3Ha4YeHUAX U B TEKCTe WUCMNOJSIb30BaHbI
cokpalleHusa n abbpesuatypsbl (M. Tabnuuy 1.1), o3Havarowme cnegyollee:

Tabnuya 1.1 - CokpaweHusi u abbpesuamypbi

Abbpesuarypa NMonHoe HaumeHoOBaHue 3Ha4yeHue
(cumBon)

PV nnn X Process Variable Namepsiemas BennunHa (KOHTPONUpyeMbIn u
perynupyemMbii napameTp)

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

T, t Time Bpemsi, nHTepBan BpeMeHu

Al Analogue Input AHanorosbIf BBO,

]| Discrete Input [VCKpeTHbIN BBOA,

AO Analogue Output AHanorosbIv BbIBOA

DO Discrete Output [VCKpeTHbIN BbIBOA

CP CpegHui CpeaHuii KOHTaKT AMCKPETHOrO BbiXxoada

HO HopmarnbHO OTKpbITbIN HopmanbHO OTKPbITbIV KOHTAKT ANCKPETHOrO BbIXo4a

1 OnncaHue KOHTpoOepa

1.1 HasHa4yeHune 1 obLKne xapaKTepUCTUKN

MWUK-53H — aTo KOMNaKTHbIA MarokaHarnbHbIN MHOrOMYHKLUNOHAMbHBIN MUKPOMPOLLECCOPHBIN KOHTPOMep,
npeaHasHa4YeHHbI AnNa  aBTOMATMYECKOrO PErynvpoBaHUSA M JIOTMYECKOrO  YMpPaBfeHUs TEeXHONOrMyecKMMu
npoueccamn. OH npegHasHadeH ANA MPUMEHEHUS B  SNEKTPOTEXHUYECKOW, JHEPreTMYecKoW, XUMUYECKOW,
MeTannypruieckon, NUeBon, LLIeMEeHTHOW, CTEKONBbHOW U APYrMX OTpacnaxX NPOMbILLUIIEHHOCTH.

KoHTtponnep MWK-53H nosBonsieT BecTu nokanbHOe, KackagHoe, MporpaMmHoe, CynepBu3opHoe,
MHOrOCBSI3HOE perynmpoBaHue.

ApxuTeKTypa KoHTposnnepa obecrneynmBaeT BO3MOXHOCTb BPYYHYIO WM aBTOMAaTUYECKM BKMHOYaTb,
OTKMOYaTb, MNepeknoYaTb U PEKOHMUIYpUpoBaTb KOHTYPbl PEFYNUPOBaHUS, MpudYemM Bce 3TW onepauuu
BbINOMHATCA 6e3ydapHO HE3aBMCUMMO OT CIIOXHOCTM CTPYKTYpbl ynpasneHus. B coyeTaHum c obpaboTkoi
aHanoroBbix curHanoB koHTponnep MNK-53H no3sonsieT BbINOMHATL Takke NorMyeckne npeobpasoBaHns CUrHanoB
1 BblpabaTbiBaTb UMMYMNbCHbIE UMW OUCKPETHbIE KOMaHAbl yrnpaBneHus. Jlormyeckue yHKUMOHaMbHbIE Gnoku
hOpPMUPYIOT NOrMYECKYH0 NPOrpamMmy LLAroBOro ynpaeneHust ¢ 3agaHueM KOHTPOMbHOrO BPEMEHW Ha KaXaoM Luiare.

MWUK-53H copepxut cpeactBa OnNepaTtMBHOIO YrpaBneHus, pacrnosyioKeHHble Ha IMueBON naHenu
KOHTpornnepa. 3Tn cpedcTBa No3BONSAOT BPYYHYIO N3MEHATL peXuMbl paboTel, ycTaHaBnNuBaTh 3agaHue, ynpasnsaTh
XOAOM BbIMOSTHEHNS NPOrPaMMbl, BPYYHYO YNPaBATb NCMOSTHUTENbHLIMW YCTPOWCTBAMW, KOHTPONMPOBATL CUrHArbI
N nHAMumpoBaTb owmnbkn. CTaHAapTHble aHanoroBble W AWUCKPETHble AATYMKW U UCMOMHWUTEMbHbIE YCTPOMCTBA
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nogknoyarTes K koHTponnepy MUK-53H ¢ nomolubio nHamBuayanbHbIX KabenbHbIX cBA3en. BHyTpy koHTponnepa
curHanbl o6pabaTeiBatoTCsi B UndpoBoi chopme.

KoHTtponnepbl MUK-53H mMoryT 06beAnHATECA B NOKanbHY0 yNpaBnsiowWwyo CeTb LMHHOW KOHdUrypaumu.
[nsa Takoro o6beAnMHEHUss HUKakuxX AOMOMHUTENbHBIX YCTPOWUCTB He Tpebyetcs. Yepes ceTb KOHTponnepbl mMoryT
oOMeHuBaTbCS MHCpopMaLmen B uMcppoBo hopme.

MporpammupoBaHMe KOHTpomnriepa BbINOMHAETCA C MOMOLLbID KNaBul MepefHer MaHenu unu no
UHTEpdENCYy C NOMOLLbLIO CneumanbHOro nporpammMHoro obecneveHus - BuayanbHoro pegaktopa FBD-nporpamm
AJTb®A. MNporpammHbIn nakeT pegaktop FBD-nporpamm AJIb®A pacnpocTpaHsieTcs 6ecnnatHo. OH JocTyneH Ha
HalleMm cante

Cuctema nporpaMmypoBaHusa peannsoBaHa B COOTBETCTBUM € TpeboBaHusamMu ctaHgapTa MexayHapoaHown
OnektpoTexHudeckon Komuceum (MOK) IEC 1131-3 u npegHasHayeHa anst pa3paboTkv NpuknagHoro nporpaMmmMHoro
obecneyeHnss cbopa OdaHHbIX W YNpaBfEHUS  TEXHONOTMYECKMMM  MpoueccaMu,  BbINOMHAEMbIMKW  Ha
NporpaMMmMpyemblX KOHTpoOsnepax.

B kayecTBe fA3bika MpPOrpaMMMpoOBaHNS B CUCTEME peann3oBaH A3blK (YHKUMOHAMbHbLIX BGOKOBbIX
Anarpamm Function Block Diagram (FBD), npegoctasnsiowmii nonb3oBaTento MexXaHn3M OObEeKTHOro BU3yarbHOro
NporpaMMmMpOBaHUS.

Mpouecc nporpaMmMyMpoBaHnsa CBOAUTCS K TOMY, YTO BbIGOpOM M3 61bnmotekn dyHKUMOHaNbHbLIX 610KoB,
3aWMTON B TMOCTOSHHOW NaMATW, BbI3bIBAIOTCA HYXHble WX HUX W OObeAMHAITCA B CUCTEMYy 3agaHHOM
KOHMrypaumm 1 B KOTOpbIX ycTaHaBnuBaTcst Tpebyemble napameTpbl HACTPOVIKM.

C nowmoLbto BCTPOEHHOW 3HEProHEe3aBUCMMOM NaMATU MporpaMma nosfb3oBaTensd COXpaHSeTcs npu
OTKIIOYEHUN NUTaHUA.

KoHTponnep MWK-53H npeactaBnsetr cobol KOMMNEKC TeXHUYECKMX cpencts. B ero cocraB BxoauT
LeHTpanbHbIi  MUKPOMPOLIECCOPHbIM 6ok 1 Habop pa3bemMoB Ans MOAKMYEHVs Lenen BBoAa-BblBOAA.
LleHTpanbHbin 6nok npeobpasyeT aHanoroByko M AUCKPETHYO MHOpMaLuio B Ludposyto dopmMy, BeaeT obpaboTky
undpoBol MHOpMaLuK 1 BbipabaTbiBaeT yrnpaBnsoLLMe BO3AENCTBUSA.

KoHTponnep MWK-53H - 3TO npoekTHO-KOMMNOHyemoe u3genue, KoTopoe Mo3BOMseT MOonb30BaTento
BbIOpaTh HYXXHbIV KOMNNeKT moaynen pacwupenns (YCO — ycTponcTea CBA3U C OOGBEKTOM) COrMacHoO Yncny u Buagy
BXOAHbIX 1N BbIXOAHbIX CUrHanoB. Ero coctae v psa napameTpoB onpeaenstoTcs noTpedbutenem n ykasblBaloTCs B
3akase. K ogHomy koHTponnepy MUK-53H nogkntoyaeTcs ToNbko 0AvH MOAYIb PacLUMpPEHNS.

B «koHTponnep MMWK-53H BCTpoeHbl pas3suTble CpeactBa CamMOAMArHOCTUKW,  CUrHanu3auum u
naeHTUUKaUMM HeucnpaBHOCTENW, B TOM 4ucre Mpu OTKase annapaTypbl, BbIXOAE CUrHanoB 3a A0NyCTUMble
rpaHuubl, cboe B O3Y, HapyLleHnn obmeHa no cetn u T.M.

1.2 OcHOBHbIe cBOMCTBA
B koHTponnepe MNK-53H npeaycmoTpeHo:

* o 9 He3aBUCKMMbIX KOHTYPOB PErynupoBaHUsi, KaXAbli M3 KOTOPbIX MOXET ObiTb NOKanbHbIM UMn
KackagHbiM, C aHamnoroBblM WAM WUMNYSbCHBIM  BbIXOAOM, C PYYHbIM, TMpPOrpaMMHbIM (B TOM u4ucre
MHOronporpaMMHbIM) UMK CynepBU3OPHbIM 3a4aTHUKOM.

» Bonee 80 TunoB 3awwmTbix B MN3Y yHKUMOHANBHLIX GrOKOB HEMNpepbIBHOW M AUCKPETHOW 0b6paboTkm
UHGOopMaLuK1, BKodas yHKUMOHanbHbie 6noku MU perynupoBaHus, yHKLMOHANbHbIE BGOKN MaTemMaTu4eckuX,
ONHAMUYECKMX, HENMHENHBIX, aHarnoro-AMCKPETHbIX U NTOrMYecknx npeobpasoBaHuni.

* 1o 98 ucnonb3yembix 6OKOB CO CBOOOAHBIM VX 3anofHEHMEM NHobbIMU PYHKUMOHaNbHLIMK 6rnokamu 13
6ubnunoTtekn M cBOGOAHBLIM KOHUryprpoBaHuem Mexay cobor m ¢ Bxogamu-Bbixogamu KoHTponnepa. PyyHas
yCTaHOBKa Wnv aBTOMOACTPOWKa mMobbiX CBOMCTB, MapaMeTpoB M KO3IPEPUUMEHTOB B NHOObIX (PyHKLMOHANbHbIX
6nokax.

* 3meHeHMe pexnmos ynpasreHusa, BKINIOYEHNE/OTKINIOUYEHNE, MNEPEKMOYEHNE U peKOHCbMI'ypaLI,I/Iﬂ
KOHTYpPOB perynnpoBaHua nobow cTeneHn CNoXHOCTK.

« OnepaTuBHOE YMpaBrieHWe KOHTYpaMu perynupoBaHus C MOMOLLbIO KMaBuW JMUEBOW naHenu, 2-x
yeTbipexpaspsaHbiX, ¥ OAHOrO TPexpaspsAHOro UMGPOBbLIX MHOMKATOPOB M psifa CBETOAMOLOB, MO3BOJISHOLLMX
MEHSITb PEXUMbl, YCTaHaBnMUBaTb 3adaHve, YNpPaBfATb WCTMOSIHUTENbHBIMU MExXaHU3MaMu, KOHTPONMpoBaTb
curHanbl, MHOWUMPOBaTb aBapuilHble cuTyauuu. [pu NporpaMMHOM perynvpoBaHuM CpeacTBa ornepaTvBHOro
ynpaBneHusi No3BonsoT BbIGMpaTe TpeGyemyo nporpaMmy, nyckatb, OCTaHaBMNUBaTb, U cGpacbiBaTb Nporpammy,
nepexoauTb K CrielyloLLemMy y4acTKy NporpaMmel, a Takke KOHTPOIIMPOBATb XOZ, BbINOIHEHUS NPOrpaMMmbI.
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« OGbenuHeHre [0 31 KOHTposiepa B JOKanbHY YNpaensioLWyl CeTb, NMpu4em B 3Ty CeTb MOryT
BKIMIOYATLCA TAKXKe W ApyrMe Mogenu KOHTPONNEepoB Unu Apyriue yCTpoiicTea.

1.3 O603Ha4YeHMe KOHTpoOssiepa Npy 3aKase U KOMMIEKT NOCTaBKU

1.3.1 KoHTponnep o603Ha4yaeTcs criegyoLwmm obpasom:

O6o03HauyeHue npu 3akase: MUK-53H-AA-B-CC-D-U-EEEE-F,
roe:

AA - Kog mogenu KoHTponnepa:
21 — 2 aHanoroBsbIXx BxoAa, 16 AUCKpeTHbIX BXOA0B, 8 ANCKPETHLIX BbIXOO0B,
22 — 2 aHanorosbIX BxoAa, 8 OUCKPETHbIX BX0A0B, 16 ANCKPETHBIX BLIXOLOB,
23 — 2 aHanorosbIXx BxoAa, 1 aHanoroBbIn BbIxod, 16 AUCKPETHbIX BXOAOB, 8 ANCKPETHLIX BbIXOO0B,
24 — 2 aHanoroBbIx Bxo4a, 1 aHanoroBbIf BbIXOA4, 8 AUCKPETHbIX BXOA0B, 16 OUCKPETHbIX BbIXOAOB,
31 — 24 guckpeTHbIX BXOAA, 8 ANCKPETHbIX BbIXOAOB,
32 — 16 gucKpeTHbIX BXOA4O0B, 16 AMCKPETHbIX BbIXOAOB,
33 — 8 OMCKpeTHbIX BXOAOB, 24 ANCKPETHbIX BbIX0Aa,
41 — 4 aHanoroBbIX BxoAa, 16 ANCKpeTHbIX BXOA0B, 8 OUCKPETHbLIX BbIXOAOB,
42 — 4 aHanoroBbIX BXoAa, 8 AUCKPETHbIX BX0A0B, 16 AUCKPETHbIX penenHblX BbIXO40B.

B - TMN AUCKPeTHbIX BbIXOAHbIX CUTHANoB:
T — TPaAH3MCTOPHbIE BbIXOOHbLIE CUrHanbI,
P — peneiHble BbIXOOHbIE CUrHarbI.

CC - koa moaenu Moaynsa paclimpeHus:
00 — moAynb pacluMpeHns OTCyTCTBYET.

D - Tvn gucnnees:
1 — cemncermMeHTHas nHaANKaums.

U - HanpsXXeHue NUTaHus:
220 — 220 B nepemeHHoro Toka,
24 — 24 B NOCTOSIHHOrO TOKa.

EEEE - cooTBeTCTBEHHO KOoA 1-ro, 2-ro, 3-ro u 4-ro BXoAHbIX YHUMLUMPOBaHHbLIX aHaNoroBbIX CUrHanoB:
0 — aHanoroBble BXxoAbl OTCYTCTBYHOT (4N mogenen 21-24 ykasbiBatb EEQO, ons mogenen 31,32,33 -
"0000"),
1-0-5MA,
2 -0-20 MA,
3-4-20 vA,
4 -0-10 B.

F — Koa BbIXOAHOro yHM(MLMpoOBaHHOro aHanoroBoro curHana (ana mogenen MUK-53H-23, MUK-53H-24;
ANA ocTanbHbIX MoAenen ykasbiBaTtb "0"):

0 — aHanoroBbIN BbIXOA OTCYTCTBYET,

1-0-5MA,

2 -0-20 MA,

3-4-20 MA,

4 - 0-10 B.

1.3.2 KomnnekT noctaBku nporpaMmmmpyemMoro koHTponnepa MUK-53H npueegeH B Tabnmue 1.3.

Tabnuya 1.3 - Komnnekm nocmaeku KoHmposnepa MUK-53H

O6o3Ha4yeHue HanmeHoBaHue KonuyectBoO
MPMK.421457.062 KoHTponnep mukponpoueccopHbii MUK-53H 1
NMPMK.421457.062 INC | NacnopTt 1
MPMK.421457.062 P91 PVKOBO 1*
NPMK 421457 005 P32 Vi JCTBO MO 3KChnyaTauum

232-209/026-000 PoseTka yrnosas 4
232-204/026-000 PoseTka yrnoeas 1
232-203/026-000 PoseTka yrnosas 1**

734-203 PoseTka npsmas 1H**
231-131 Pblyar MOHTa)HbIN 1

734-230 Pblyar MOHTaXXHbIN 1H**

* - 1 3k3. Ha Nto6oe KONMYECTBO M3OeNWii JaHHOrO TvMa Npy NOCTaBKe B OOMH agpec
** - NpU yCNoBWU 3aKa3a KOHTporriepa ¢ HanpsbkeHnem nutaHus 220 B nepemeHHOro Toka
*** - Mpy YCMOBUM 3aKa3a KOHTPOINEepa C HanpshkeHMeM nuTanus 24 B nocTosiHHOro Toka
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1.4 TexHU4YeCKUe xapakKTepPUCTUKU KOHTpossiepa

1.4.1 KonnyecTtBOo BXOAOB/BbLIXOAOB KOHTpOJepa

Tabnuuya 1.4.1 — Kortuyecmeo 8x0008/8b1x0008 KoHmposnepa MUK-53H

Kon CucteMHbIN AnanoroBbIn AnanoroBbIn [AunckpeTHbIN [OnckpeTHbIN
KOHTponnepa Ko mopaenu BXoA BbIXOA4 BXoA BbIXOA,
MWMK-53H-21 32 2 - 16 8
MWK-53H-22 33 2 - 8 16
MWK-53H-23 32 2 1 16 8
MWK-53H-24 33 2 1 8 16
MWMK-53H-31 31 - - 24 8
MWK-53H-32 32 - - 16 16
MWK-53H-33 33 - - 8 24
MWK-53H-41 32 4 - 16 8
MWK-53H-42 33 4 - 8 16
MpumeyaHume. "-" — BXxof OTCYTCTBYET

1.4.2 XapaKkTepucTukun BXxonoB-BbIXOA0B

1.4.2.1 AHanoroBble BXOAHble CUrHanbl

Tabnuya 1.4.2 - TexHU4ecKue XxapakmepucmuKu aHam0208bIX 8X00HbIX CUSHAI08

HanmeHoBaHMe xapaKTepucTUKU

3HaueHue XapakKTepucTukun

Konn4yectBo aHanoroBbix BXOA0B

Jo 4 (cm. Tabn. 1.4.1)

Twun BXOQHOrO aHaNoroBoro curHana

yHupmumposaHHbin no NOCT26.011-80:
0-5 MA, RBx=400 Om

0-20 mA, RBx=100 Om

4-20 mA, RBx=100 Om

0-10 B, RBx He meHee 25 kOm

Paspewatowasa cnocobHocTs AL

< 0.0015% (16 pa3psgos)

TOYHOCTb MHAMKALMMK <0.01%
Mpenen gonycTumon NpuBeAEeHHON NOrPeLIHOCTU 0.2 %
n3mepeHus

BnunsiHne TemnepaTyphbl OKpyXatoLen cpeapl <0.02 %/°C
Mepuron namepeHus, He Gonee 0.1c

[anbBaHM4eckoe pasgeneHue Lenem

AHanoroBble BXOAbl raribBaHUYECKU WM30MMPOBaHbI ApYyr OT
Apyra, OT BbIXOAHbIX W APYrMX BXOAHbIX Leneh u uenewn
nuMTaHus.

HanpsxeHue ranbBaHnyeckon passsasku He meHee 500 B

1.4.2.2 AHanoroBbI# BbIXOAHOW CUrHan

Tabnuya 1.4.3 - TexHu4eckue XapakmepucmuKu aHalsioe08bIX 8bIXOOHbIX CU2HAa08

HanmeHoBaHMe xapaKkTepucTUKu

3HaueHue XapakKTepucTukun

Konn4yecTBo aHanoroBbix BbIXOA0B

1 (cm. Tabn. 1.4.1)

Twvn BbIXOQHOrO aHaNOroBoro curHana

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

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

0-10B, RH 2 2000 Om

Paspewatowas cnocobHocTb LIAIM ans Beixoga

< 0.024 % (12 pa3spsaos)

Mpegen Jonyckaemomn OCHOBHOM npueeaeHHoOM

NOrpeLHocTM  OPMUPOBAHNSA  BbIXOOQHOMO  curHana <04 %
nocne Kanubposku

3aBNCMMOCTb BbIXOOHOIO CUrHamna OT COMpPOTMBMEHUS <0.1%

Harpysku

BnnsiHve TemnepaTypbl OKpyatoLen cpeabl

<0.04 %/°C

lanbBaHWYeckoe pasgerneHve Lenen

AHanoroBble BbIXOAbl ranbBaHUYECKM U30NMPOBaHbI Apyr
OT Aipyra, OT BXOAHbIX 1 APYrMX BbIXOOHbIX Lienew 1 Lenewn
nuTaHus.

HanpsxeHne ranbBaHnyeckon pasessku He meHee 500 B.




1.4.2.3 OuckpeTHble BXOAHbIE CUrHanbl

Tabnuya 1.4.4 - TexHuYyecKue xapakmepucmuKuU OUCKPEMHbIX 8X00HbIX CU2HaI08

HanmeHoBaHuMe xapaKTepucTUKu

3HaueHue XapaKTepUuCTuKu

Konnyecteo ONCKPETHbLIX BXOO0B

o 24 (cm. Tabn. 1.4.1)

CwurHan nornyeckoro "0" — coctosiHne OTKJTKOUEHO 0-7B
CwurHan norndeckon "1" — coctosiHne BKJTKOMEHO 18-30 B
MakcrMManbHasi YacToTa crnegoBaHnst UMNYIbCOB <5Tly
MwuHUManbHasa 4nMTenbHOCTb MMMNYNbca 100 mc
BxogHown Tok (noTpebneHne no Bxoay) <10 mA

[anbBaHW4eckoe pa3geneHue Lenemn

[nckpeTHble BXOAbI COEAMHEHDI B rPymnnbl U3 BOCbMW BXOO0B
(cm. pasgen 8) m ranbBaHMYECKM W3ONUPOBaHbI ApPYyr OT
Apyra, OT BbIXOAHbIX W OPYrMX BXOOHbIX Lenen u uenen
nuTaHus.

HanpsikeHve ranbBaHnyeckon pas3ssasku He meHee 500 B.

1.4.2.4 OnckpeTHble BbIXOAHbIE CUTHaNbI

1.4.2.4.1 TpaH3MCTOPHBLIN BbIXOA,

Tabnuya 1.4.5 - TexHuyeckue xapakmepucmuKu OUCKPEMHbIX MPaH3UCMOPHbIX 8bIXOOHbIX CU2HaI08

HanmeHoBaHue xapaKTepucTUKn

3HauyeHune xapaKkTepUucTUKMN

Konn4yectBo AMCKPETHbIX BbIXOA0B

o 24 (cm. Tabn. 1.4.1)

Twn BbIXOOA

OTkpbiThin Konnektop (NPN TpaHaucTopa)

MakcumanbHoe Hanps>xeHne KommyTtauum

40 B nocTOAAHHOrO TOKa

MakcrMManbHbIN TOK HAarpy3Kku KaXkgoro Bbixoa

100 MA

[anbBaHM4eckoe pa3genenue Lenemn

OunckpeTHble BbIXOAbI COEAMHEHbI B TPyMnbl U3 BOCbMU
BbIXOAOB (CM. pa3gen 8) v ranbBaHWYEeCKN U30NMpPOBaHbl OT
BXOJOB, APYrMX BbIXOOOB U OCTanbHbLIX Lienen.

HanpspkeHue ranbBaHnyeckon passsaskm He meHee 500 B.

CwurnHan normyeckoro "0"
CwurHan norndeckon "1"

Pa30MKHyTO€ COCTOAHME TPaH3UCTOPHOIo Krko4a
3aMKHYTOE COCTOSIHUE TPAH3UCTOPHOIO KIH4a.

1.4.2.4.2 PenelHbIN BbIXoa

Tabnuya 1.4.6 - TexHuyeckue xapakmepucmuKu OUCKPEMHbIX PesieliHbIX 8bIXOOHbIX CU2HAaN08

HaumeHoBaHue xapaKkTepUCTUKMU

3HayeHune xapakTepucTUKn

KonnyectBo AMCKPETHbIX BbIXOA0B

Ho 24 (cm. Tabn. 1.4.1)

Twn BbIXOOA

3amMblkatoLme KOHTaKTbI pene

MakcrumanbHoe Hanps>xeHne Kommytauunn:

- MepeMEeHHOro Toka 250 B
- MOCTOSAHHOIO TOKa 30B
MakcrMManbHbIN TOK HAarpy3Kkun KaXkgoro Bbixoga 5A

[anbBaHMYecKkoe pasgeneHune uenemn

JucKpeTHble BbIXOAbl COEAMHEHbI B TPyMnbl U3 BOCbMU
BbIXOZOB (CM. pa3aen 8) u ranbBaHU4YECKU M30IMPOBaHbl OT
BXO[OB, APYrMX BbIXOAOB U OCTarnbHbIX Lieneun.

HanpsixeHune ranbBaHn4eckon pasessku He meHee 500 B.

CwurnHan normyeckoro "0"
CwurHan norndeckom "1"

Pa3oMKHyTOE COCTOSIHME KOHTaKTOB pene.
3aMKHyToe COCTOSAHME KOHTAKTOB pene.

Bug Harpysku

AKTVUBHas, MHOYKTUBHAs

1.4.3 O6wme chyHKLUMOHANbHbIE NapameTpbl

Tabnuuya 1.4.7 — Obujue hyHKUUOHaIbHbIE Napamempb|

TexHu4yecKkas xapaKTepucTuka 3HaueHue

MakcurmanbHoe Yncno yHKUMOHanbHbIX B6I10KOB B Mporpamve 98
Yucno dyHKUMoHanbHbIx 6nokos B GubnunoTeke Boree 80
BbinonHeHve nporpaMmel nonb3oBatens, He 6onee 01c
MorpeluHocTb LMdpoBon 06paboTkn NHOPMaLUA:

CyMMWUpOBaHue, Bbl4UTaHne 0.001%

YMHOXeHUWe, feneHve 0.001%

n3BneYvyeHne KBaapaTHOro KOpHs 0.01%
[MorpelHoCTb YacoB peanbHOro BpEMEHM 3a CyTku, He bornee 3 cek
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1.4.4 ®yHKUMOHaNbHbIE NapaMeTpbl PerysisiTopos

Tabnuya 1.4.8 — ®yHKUUOHAabHbIE napamemphb! Peayrisimopos

TexHUYeckasa xapaktepucTuka

3Ha4veHune

MakcumanbHoe YNCno He3aBUCUMbIX KOHTYPOB

9

Bug perynsaTtopa B KaXaoM KOHType

JlokanbHbIV aHanNoroBbIN, NOKanbHbIA UMMNYILCHBIN,
KacKafHbli aHanoroBbIv, KAackagHbIi UMNYIbCHbIN

Pexum paboTbl kaXxxgoro KOHTypa

JlokanbHbIN, KAackaaHbIN, ANCTAaHUNOHHbIN, PYYHOM

Bua 3a0aHuns B KaXKAOM KOHTYpe

Py4Hoe, nporpamMMHoe, BHelUHee (CynepBU3opHOE)

3aKOoH perynvMpoBaHus B KaXKOOM KOHTYpe

nna, nn, ng, r, TpexnosnunmoHHoe, ABYXNO3ULMOHHOE

KoHTponvpyeMble napameTpbl

3agaHve, BXod, paccornacoBaHue, BbIXOA, 3HaYeHue
MPOM3BOSILHOO NapameTpa

MapameTpbl HacTpomkn

CMm. nacnopT cooTBeTCTBYOLWEro YHKLUMOHANbHOro
6noka

lMapamempsbi py4Ho20 3adamyuka:

Cnocob ycTaHOBKM

bonble-meHblle

[WNCKPETHOCTb YCTaHOBKM

0.01%

Bpems nsmenenns Ha 100%, He Gonee

16 ¢

Bug 6anaHcmpoBku

,D,I/IHaMI/I‘-IeCKaFl, cTatucrTtunydeckasa

Paspeluatowast cnocoGHOCTb KOHTPONSA MONOXEHMUS
UCMONMHUTENBHOTO MexaHn3ma no undgpoBoMy
nHgukaTopy “Beixog”

0.1%

1.4.5 ®yHKUMOHaNbHbIE NapaMeTpPbl NPOrpaMMHbIX 3aJaT4YMKOB

Tabnuya 1.4.9 — @yHKYUOHa/IbHbIE napamempbl Npo2pamMmMHbIX 3a0amyuKoe

TexHn4yeckasa xapakTepucTuka 3Ha4yeHue
MakcrmarnbHoe Y1CNo y4acTKOB OfHOW NporpamMmbl 48
BblnonHeHne nporpaMmbl OpHoKpaTHoe, MHOToKpaTHOE, LIMKIIMYeckoe
MakcumarnbHoe YMCrno MHOTOKPaTHOIO NMOBTOPEHUSE 99

nporpaMmbl

KomaHapbl ynpaBneHusi nporpammon

Bbi6op nporpammel, nyck, ctomn, cbpoc, nepexon K
cnepyloLiemMy y4acTky

CocTosHMSA NnporpaMmbl

lMyck, cTon, cbpoc, KOHEL, NporpaMmbl

KoHTponupyemble napameTpbl

Homep nporpammbl; HOMep MOBTOPEHUs; HOMEP
yyacTKa; BpeMsl, OCTaBLUEeCs [0 OKOHYaHWsl y4acTka;
COCTOsIHME MpOorpaMmbi

YnpasneHue

8bIxo0amu:

Cnocob ynpaBneHns B py4HOM pexume

Bonbuie-meHbLIe

Bpemsa n3aMeHeHVst aHarnoroBoro curHana B py4Hom
pexvme

He 6onee 16 cek

1.4.6 NocnepoBaTenbHbIN NHTepdenc RS-

485

Tabnuya 1.4.10 — TexHuYeckue xapakmepucmuku rnocredosamesibHo2o uHmepgetica RS-485

TexHuyeckas xapakTepucTuka

3HaueHue

Twn kaHana

ACUHXPOHHbIN NoNyaynieKCHbIN

Tononorus cetn

"Obuwas wuHa"

KoHdwmrypaumm cetu MHoroTo4ye4yHas
WHTepdenc RS-485
[poTokon cBs3un ModBus RTU

Yncno KoHTponnepos (npuemonepeaaTymkoB) B ceTu

[o 31 Ha ogHOM cermeHTe ceTtu

Tvn npvemonepeaaTymkoB

OnddepeHumansbHbIi, NOTEHUMANbHLIN

CKopocTb Nepefayn AaHHbIX (yCTaHaBNMBaeTCst
nonb3oBaTenem)

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

[anbBaHMYeckasa pasBsaska

VHTepdenc ranbBaHNYECKMN N30NIMPOBaH OT BXOA0B-
BbIXOZOB M OCTalbHbIX Lienen

[nvHa nnHUM cBs3K ceTn

o 1.2 KM B 3aBUCUMOCTW OT YCTAHOBNEHHON CKOPOCTU
nepegayv AaHHbIX

Twvn NMHW CBA3N

BuTtas napa, skpaHWpoBaHHasi BUTasi napa

HasHaueHue uHTepdenca

Ons koHurypuposaHus npubopa, AN UCNONb30BaHUS
B KauyecTBe y[aneHHOro KOHTponnepa npu pabote B
COBPEMEHHBIX CETSIX yrpaBrneHus 1 céopa nHdopmaumm
(npuema-nepefayM  komaHg M JaHHbIX),  AnS
MEXYKOHTPONnepHoro o6MeHa
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1.4.7 dnekTpuyeckue faHHbIe

Tabnuya 1.4.11 — TexHu4yeckue xapakmepucmuKu 31eKmponumaHusi

TexHM4Yeckasa xapakTepucTuka 3Ha4yeHue
OnekTponuTaHue (NOAKMYEHNE K CETH):
- MOCTOSAHHOrO TOKa =oT18B oo 36 B
- NepemMeHHOoro Toka ~o0T1100B o 242B, 50y
[MoTpebnsemas MOLLHOCTb He bonee 4.4 B-A
Tok noTpebneHus no nutanuo 24 B He 6onee 350 MA

1.4.8 Kopnyc. Ycnosua akcnnyaTtauum

Tabnuya 1.4.12 — Ycnosus akcnnyamayuu koHmposnepa MUK-53H

TexHM4Yeckasa xapakTepucTuka 3Ha4yeHue
[abapuTHbIe pa3aMepbl KOHTposepa 110 mm X 160 MM X 58 MM
Twn kopnyca Kopnyc ansa DIN-peeuHoro moHTaxa (DIN35x7,5
EN50022)
KpenneHue kopnyca B anekTtpowmTax
Pa6oyas Temnepartypa oT MuHyc 40 °C go nntoc 70 °C
TemnepaTypa xpaHeHus (npegenbHas) oT MyHyc 40 °C po nntoc 70 °C
Knumatuyeckoe ncnonHeHve ucnonHenue rpynnsl 4 cornacHo FOCT 22261, Ho ans
paboTbl npu TemnepaType ot muHyc 40 °C go 70 °C
ATmocdepHoe gaBneHune Ot 85 go 106,7 klNa
Bubpauuns ncnonHeHue 5 cornacHo FOCT 22261
MomeLlueHne 3akpbIToe, B3pbIBO- NoXapobe3onacHoe.
Bo3ayx B nomeLLeHUN He OOMKEH coaepXaTh Mbinn 1
NPUMECK arpeccrBHbIX NAPOB U ra3oB, BbI3blBaOLLMX
KOppO3uto (B 4YaCTHOCTU: ra3oB, COAEPXKaLLMX CEPHUCTbIE
COEAVHEHNs1 UNIN aMMUaK).
[NonoxxeHne Npn MoHTaXxe Jlioboe
CTeneHb 3auThl IP30 no TOCT 14254-96
Bec koHTponnepa, He 6onee 0.5 kr

2 ®YHKUNOHalNbHbI€ BO3MOXHOCTHU

2.1 ApxuTeKTypa KOHTponsnepa
2.1.1 ba3oBble apXUTEKTYPHbIE 3fIeMEHTbI

Apxutektypa koHTponnepa MWK-53H onucbiBaeT WMHOPMALMOHHYIO OpraHv3auuito KoHTpornnepa u
XapakTepuayeT ero Kak 3BeHO CUCTEMbI YNpPaBreHUs.

YacTb apXuTeKTypHbIX 3NEeMEHTOB CTPYKTYpbl peanu3oBaHa annapaTHO, 4acTb - nporpammHo. Bce
nporpammMHoe obecnedeHne, OpMUpYIOLLEE apXUTEKTYPY, 3alINTO B NMOCTOAHHOM 3anoMMHAIoLWEM YCTPONCTBE U
nonb3oBaTento HedoCTYNHO. He3aBMCMMO OT TOro, Kak peanv3oBaHbl 3fleMeHTbl apXMTEeKTypbl — annapaTtHO WMnu
NporpaMMHO — Monb3oBaTenb MOXET NPeACTaBNATbL KOHTPOMNEpP Kak usgenue, B KOTOPOM BCE AfIEMEHTbI peanbHo
CYLLIECTBYIOT B BUAe OTAEMNbHbIX Y3MO0B.

B cocTtaB apxuTeKTypbl KOHTpoOnnepa BxoauT (cM. puc. 2.1):

* annapaTtypa BBOAA-BbIBOAA MHOpPMaLIMK;

* annapartypa onepaTMBHOTO YNpaBneHnst N HaCTPOWKY;
* annapartypa UHTepdencHoro KaHana;

* yHKLUMOHanbHble 6noku;

» GubnmnoTeka PyHKUMOHANbHbIX OIOKOB.
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PucyHok 2.1 - Apxumekmypa koHmpornnepa MVK-53H
2.1.2 BHelwHwue curHanbl 1 annapatypa BBoaa-BbiBoAa

KoHTponnep paccunTaH Ha npMeM U Bblaady ABYX BUOOB CUTHASOB:
* aHanoroBbIx;
* ANCKPETHbIX.
dopmmpoBaHme NMNYNbCHbIX CUrHANOB Ha BbIXOAE UMMYNbCHOIO perynsitopa BbINOHSETCst NPOrpaMMHoO, U
3TV CUrHanbl NOCTYNalT Ha UCMOMHUTENbHbIE MEXaHU3Mbl Yepe3 AUCKPETHbIE BbIXoAbl KOHTponnepa. Annapartypa
BBoAa (BxogHble YCO) npeobpa3sytoT aHanorosble U OUCKPETHbIE CUrHanbl, NOCTynawLimne Ha BXOA4 KOHTponepa, B
undposyto opMy. AnnapaTypa BeiBoga (BbixogHble YCO) ocylecTnsieT obpaTtHoe npeobpasoBaHue.
BHellHWe Uenu NOAKIYaloTCS K KOHTPONepy 4Yepe3 BHELHWI pasbeM U pasbeMbl Afst NOAKMOYEHUS
Lener BBoAa-BbIBOAA.
Bce aHanoroBble M AWUCKPETHble BXOAbl W BbIXOAbl KOHTpOSfiepa MOSMHOCTbIO YHUMBEpPCanbHbl B TakoMm
CMbICIE, YTO B UCXOAHOM COCTOSIHUM OHU HE «MNPUBSA3aHbI» K KAKUM-NMGO pyHKLMAM KOHTponnepa. Takas npussaska
OCYLLIECTBISIETCS MOfb3oBaTeNeM 1 peanuayeTcs B NpoLecce nporpaMM1MpoOBaHus.

2.1.3 AnnapaTypa onepaTUBHOIO ynpaBneH1s U HaCTPOMKMN

Annapatypa onepaTuBHOrO YynpaeBneHus (nNuueBas naHemnb) paccyuMTaHa Ha onepaTopa-TexHonora u
onepaTopa-Hanagyuka. Jlvuesasi naHenb umeeT Habop KnaBWL, CBETOAUOAHBLIX WU LMMPOBLIX WMHANKATOPOB, C
MOMOLLIbIO  KOTOPbIX OMepaTop-TEXHOMOr «BedeT» TEeXHOMOTMMYECKU MpoLecc: KOHTPONMpyeT ero napameTpbl,
N3MEHSIET PeXnMbl yNpaBneHusl, MeHsleT yCTaBKu, NyckaeT, ocTaHaBnNvMBaeT u copackbiBaeT nporpaMmmy v T. A.

C nomoLblo NUUEBON MNaHenu MOXHO MPOrpamMMMpoBaTb KOHTPONMEpP, BbINOMHATL HACTPOMKY ero
napameTpoB, a TaKkKe KOHTPONMPOBATb 3HAYEHUS NEPEMEHHBIX BO BHYTPEHHUX TOYKaX CTPYKTYpbI.

B obwem Buae nvueByto naHens (NynbT HACTPONKM) MOXHO paccMaTpmBaTh Kak MHTEPAENC C YENOBEKOM.

2.1.4 Annapatypa vHTepdencHoro KkaHana

B koHTpomnnepe nmeeTcs MHTEPMENCHBIN KaHan nocneaoBaTenbHON CBA3W. JTOT kaHan MMeeT npuemo-
nepegaTtyuk, npeobpasyolmini BXOAHOW MNOTOK nocrnefoBaTenbHbIX OUT MHpopmaumn B ungpoByto MHopmaLuio,
npeacTaBneHHyo B Buae GanToB (T. €. npeobpasylowuii nocnegoBaTenbHbIi KO B NapansfenbHbii), a Takke
OCYLLECTBNSIIOLLMI 06paTHoe npeobpasoBaHue.

MpuHumMaemble ©n nepedaBaemble COOOLLEHMS XOTb W SABNSTCA  UMGPOBLIMW, HO OHUM  MOTYT
«NpeAcTaBnATby nodble curHanbl, 0bpabaTbiBaeMble KOHTPOMIEPOM: aHanoroBble, BpeMEHHbIE, YNCTTOBbIE U T.A4.

Bce curHanbl nepepatoTca yepes MHTepdenc nocrnefoBaTesnibHO, HO CKOPOCTb UX nepedayn A0CTaTO4vHO
Benuka Ans Toro, 4tobbl Ansg npoueccoB GONbLIOrO U CpefHero GbICTPOAENCTBUS MOXHO ObINIO cuMTaTb, YTO BCE
curHanbl nepeaarTcs OAHOBPEMEHHO.

2.2 ®dyHKUMOHanbHbIe 6nokoBbie anarpammel (FBD)

2.2.1 ®yHKUMOHaNbHbIe GNOoKN

B uCXoOQHOM COCTOSIHAM (PYHKUMOHarbHble GIOKM OTCYTCTBYIOT, W HUKakue yHKUMM No obBpaboTke
CUrHamnoB KOHTPOINEPOM He BbIMOHSOTCS.
Peanu3oBaHHble NporpaMmMHO (hyHKLMOHaNbHbIe Groku 06pasyoT o6nacTs ynpasneHust KOHTponepa.
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®YHKUMOHaNbHBIV GTOK SBNSIETCS 3rIeMeHTapHbIM 3BeHOM FBD-nporpamm.

CucTtema nporpaMmmMmMpoBaHUs peannaoBaHa B COOTBETCTBUM ¢ TpeboBaHusiMu cTaHgapTa MexayHapoaHom
OnektpoTtexHnyeckon Komuccum (MOK) IEC 1131-3 u npegHasHadeHa pans  pas3paboTku  nporpammHOro
obecneveHns, npeAHasHayeHHoro pAans cbopa [aHHbIX W yNpaBreHWst TEXHOMOTMYeCcKUMU MnpoLeccamu,
BbIMOMHAEMbIMW Ha NPOrpaMMUPYEMbIX KOHTPOIepax.

B kadvecTBe s3blka NpPOrpaMMUPOBAHUS B CUCTEME peanu3oBaH $A3blK (YHKUMOHAmNbHbIX GrOKOBbIX
anarpamm Function Block Diagram (FBD), npegocTtaBnsitowmin nonb3oBaTento MexaHnaM o6 beKTHOro BU3yarnbHOro
nporpaMmM1MpoBaHus.

2.2.2 bubnuoTteka hyHKLUNOHaNbHbIX 6110KOB

KoHTponnep coaepxuT O6LIMPHYIO BMBnNnoTeky dyHKUMOHaNbHbLIX 6r10KOB, AOCTATOMHYIO ANS TOro, YTobbl
pellaTb CPaBHUTENbHO CIOXHbIE 3a4a4yn aBTOMaTUYECKOro PeryrnmpoBaHUs 1 NOMMKO-NPOrpaMMHOroO yrnpasneHus.
[MoMumO  pyHKUMOHaNbHBIX GIOKOB aBTOMaTUYECKOrO PerynupoBaHUs U FIOMMKO-MPOrpaMMHOro ynpaerneHns B
6ubnunoteke nmeetca GoMbLION Habop (YHKUMOHAMbHBLIX GIIOKOB, BBIMOMHAOLWMX AWHAMUYECKne, cTaTtuyeckue,
mMaTemaTnyeckme, Normyeckne 1 aHanoro-gNCKpeTHole NpeobpasoBaHNs CUrHanoB.

Yactb 61bnunoTeyHbix dyHKUMOHaNbHbIX BI0KOB BbINOMHAET 0COOYI0 3afavy: OHa CBsA3bIBAET annapaTypy
KOHTpoOnnepa C OCHOBHOW Maccoh (YHKUMOHanbHbIX 6rnokoB. K 9TUM «CBSI3HbIM» (PYHKLMOHAmNbHbIM Griokam
OTHOCATCS:

* yHKLUMOHanbHble 6ok BBOAA M BbIBOAA aHaNoroBblX 1 AUCKPETHBLIX CUrHaNoB,
* yHKLMOHanNbHble 6ok 06CNyXMBaHUS NULEBOW NaHenu,
* yHKLUMOHanNbHble 6ok Nnpvema u nepegady CUrHanoB Yepes NHTePdENCHbIN KaHar.

AnnapaTtHble 3neMEHTbI CTPYKTYpbl KOHTpoOnnepa (BXO}J,HbIe n BbixogHble YCO, nuueBasi naHenb,
MHTepENCHbIN KaHaJ'I) Ha4YMHAKT BbINOJIHATL CBOU (byHKLI,VIVI b nocne Toro, Kak 6y}J,yT MCNonb30BaHbl Kakne-
nnéo cooTBeTCTBYKOLLME (byHKLl,VIOHaJ'IbeIe 6noku.

Bonee nogpobHo OubGnuMoTeka W onucaHue yHKUMOHaNbHLIX ONOKOB npeAcTaBreHbl B
pykoBoacTBe [IPMK.421457.005 P32.

2.3 O6bwme cBoncTBa PyHKLUOHANbHbIX GIIOKOB
2.3.1 Bxopabl-BbIXxoabl U napameTpbl (PyHKLUNOHaNbHbIX 6510KOB

B obwem cnyyae @yHKUMOHANbHBIN GNOK MMeeT CBOW BXOAbl, BbIXOAbl, MapameTpbl HACTPOWKU 1
dyHKLUMOHanLHoe SApPO.

®DYHKLUMOHaNbHbIA GNOK - 3TO rpaduyeckoe n3obpaxeHue Bbi3oBa OOHON M3 yHKUMIA. [paduyeckm
Kaxabli OyHKUMOHaNbHbIA OMOK MOXHO NPeAcTaBUTb B BUAE NPSIMOYrornibHUKa (CM. puc. 2.2), BHYTpU KOTOPOro
umeeTca obo3HaveHne PyHKUUK, BbiNOnHAeMon 6nokoM. Bxoabl oyHKUMOHANBHOro 6noka coequHATCS CBA3SMU C
apyrmmmn  6nokamu. OQuH MM HECKONbKO  (PYHKUMOHAmNbHbIX OITIOKOB COEAMHEHHbIE CBA3AMU Mexay cobow,
o6pasytoT nporpammy Ha a3bike FBD.

(DyHKLI,VIOHaJ'IbeIM 6nokam B nporpamMmme nosnb3oBaTena npuceamBarTCA NOpPAAKOBble HOMepa, KOTopble
VI,D,EHTVI(*)VILlI/IpyPOT Onok B cucteme, a Takxke onpegenatrT o4epeaHOCTb BbIMNOJTHEHUA OnokoB B nporpamMmme.

[anee no TekCTy pykoBOACTBAa NO 3KCMNyaTauum UCMNonb3yeTcs eanHas cMctema yCrnoBHbIX 0603HaveHumn
PyHKUMOHaNbHbLIX 6MOKOB (NOPAAKOBLIX HOMEPOB, TUMOB, MOAMdMKATOPa) B MporpamMme Nnonb3oBaTens:

08-SUMM(13)-04, rpe:

08 - MOPSAKOBbLIM HOMEP PYHKLMOHANbLHOro 6rioka B nporpaMMe nosb3oBaTens,
SUMM(13) - ycnoBHoe o6o3HauveHne Tuna (pyHkLMn 6noka) n 6nubnmoTedHbIi Homep 6roka,
04 - MmogudmkaTop KonnyecTsa BXOAOB (YNCNO BXOA4OB)

(yKaSbIBaeTCH ansa d:)yHKLI,MOHaJ'IbeIX 6GnokKoB, B KOTOpPbIX MMeeTcHa MmogmdukaTop,
N He yKa3blBaeTcAa And 6rokos, B KOTOPbIX MogMdukaTop OTcyTCTByeT).

Ka)K,EI,bIVI OnoK B 3aBUCMMOCTW OT BbIMOMHSAEMOW UM beHKLLVIVI MnMeeT onpeaeneHHoe Konn4ecTBo BXO40B U
BbIxO4oB. Bxoabl Bcerga pacnonoXeHbl creBa, a BbixoAbl - cnpasa.
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YenoBHoe obozHaveHue BuBnuoreyHblii Homep Bnoka MopAaaxoBbIii HOMep
chyHKLWK Bnoka: OAHO3HAYHO WASHTNULMPYeT 6noka B nporpamMve
“‘CYMMATOP” ero Tun nonb3oBaTenn
Mopucpukarop \ \ /
pa3mepa ycTaHoBneH =4, SUMM{13) 1 Beixop,
uTo 0BpagyeT YeThipex- R /
BXO/I0BOW CYMMATOPR INP1 04 o
_— 02 gaini=2.8

Bxope! NP2 02)03 gain2ss. o1l awr.

5 . INPS 0354 aina=0.53 —
a30BbIi agpec — L Homepa,

perncTpoBoi obnactu =2 9% (05 gaind=0.04 “‘*\nx HaWMeHOoBaHKA
33aeTcA Npu — 1 3HAaYEHMA
nporpamMMUpoBaHA 1 napametpoe Bnoka

PucyHok 2.2 - @yHKyuUOHarbHbIU 6510k cymmamopa

MapameTpbl HacTPomku cyHKUMOHaNbHOro Grnoka 3afjaltT pasfnuyHble CBOWCTBA, Hanpumep, HOMmep
BXOAHOro curHana, KoadMuuUMeHT ycuneHus, MacwTtabHbli KOIMMULMEHT, CMeLleHue curHana, nocTosiHHas
BpeMeHMn hunbTpa, MakcMmarbHble 1 MUHUMAaIbHbIE FPaHULbl UBMEHEHUS Kakoro-nnbo napameTpa u T.n.

B pesynbTaTe BbINONHEHUS (YHKLUMOHANbHLIM OGIOKOM COOTBETCTBYIOLLEN (YHKLUMM Ha ero Bbixodax
hOpMVPYIOTCS CUrHArMbI, KOTOPbIE ONPEAENAOTCA COCTOSHNEM BXOAHbLIX CUrHaNoOB U HACTPOEYHbIX MapameTpoB.

Moa 6a3oBbIM agpecom PerncTpoBor NamsaTk nogpasyMeBaeTcsl NaMsATh, BblAeneHa Nog Kaxaoe CBONCTBO
dyHKuMoHanbHbIX 6nokoB. K npumepy, dyHkumoHanbHbin 6nok SUMM(13), n3obpaxeHHbIi Ha pucyHke 2.2,
3aHMmaeT s4derikn namsatn 01,02...05. Ecnn B nporpaMmme ecTb ellle 0AMH MAEHTUYHbIN GOk, Kak M306paXkeHHbI Ha
pucyHKke 2.2 1 ero NOpsAKOBbIN HOMEP 2, TO YKe ero csoncTea byayT 3aHmmaTth Averikn ¢ 06 no 10 n T 4. bnokn 6e3
CBOWICTB HE BHOCSTCH B PErMCTPOBYIO 06nacTb.

Tak, Hanpumep, Ha puc.2.2, Ha BXOA CymMmartopa noctynaeT 4 curHana. OTW CurHanbl CYMMUPYHOTCS C
y4eTOM COOTBETCTBYIOLMX MacwTabHbIX KO3hdMLMEHTOB, KOTOpble ykasaHbl B napameTpax, Aobasnsertcs
CMeLLeHNe 1 pe3ynbTUPYIOLLMIA CUrHan NocTynaeT Ha BbIxod YHKLUMOHAMbHOro 6rioka.

Takum obpasom, Ha Bbixode dPYHKLMOHaNbHOro 6rioka cymmaropa hopM1pyeTcs CUrHar, KoTopbl 3aBUCUT
OT BXOAHbIX CMFHamMoOB W YCTaHOBIIEHHbIX MapamMeTpoB W AN npuMepa Ha puc. 2.2 MoxeT ObiTb npedcTaBneH
MaTeMaTN4eCcKow 3aBUCUMOCTBIO:

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

Yucno BXOOOB U BbIXOOOB (YHKUMOHANbLHOTO 6roka He UKCUPOBAHO U onpefensieTcs BUAOM
dyHKUMOHanbHOro 6noka. Hu B ogHoM dyHKUMoHaneHoM 6noke uucrno BXOOOB He npesbiwaet 12, ynicno
BbIXO4OB Takke He npeBblwaeT 12.

B yacTtHoM cnyyae pyHKUMOHanbHbIM BNOK MOXET He UMEeTb BXOAOB UMW BbIXOAOB. Bbiwe peyb wna o
OOCTYMHBIX UMK ABHbIX BXOA4ax W BbIxogax (PYHKUMOHANbHOro Groka, T. €. TeX BXo4ax-Bbixodax, KOTOpble MOXHO
¢cB06OHO KOHMIrypnpoBaTh — NOAKMIOYATL K APYrMM (PyHKUMOHamNbHbLIM Briokam.

HekoTopble yHKUMOHanbHbIE BNOKM MMEKT HesBHble BXOAbl U (MrM) BbIXOAbI, MMELWMe crneuuanbHoe
Ha3HayeHne 1 He JOCTyMHble AN KoHdurypuposaHus. K Takum yHKUMOHanbHbIM 6nokam OTHOCMTCA BCA rpynna
CBSI3HbIX (PYHKLMOHaMbHbIX OMOKOB: (hyHKUMOHanbHble 6ok BBOAA-BbIBOAA, (PyHKUMOHanNbHbIE Oroku npuemo-
nepepauv, yHKUMOHanNbHble 6NOKM OnepaTVBHOMO ynpaBneHus, (YHKUMOHanbHble OfOKM NOMb30BaTENbCKOW
naHenu MHAMKaLUMKN 1 ynpasreHus.

Kak Tonbko oAauH 13 Takux pyHKUMOHAmNbHBIX GITOKOB MCMOMNb3YETCs, ero HesiBHble BXOAbl U (Mn) BbIXOAbI
aBTOMAaTMYECKN COEAUHSIIOTCA C annapaTypoi, 00CNyXMBaTb KOTOPYH NPU3BaH AaHHbIA (DYHKLMOHANbHbIV GroK.

Hanpumep, kak Tonbko GyaeT Ucnonb3oBaH (pyHKUMOHAmNbHBIN GrIOK aHanoroBoro BBoOAa, HESABHbIE BXoAda
3TOro doyHKLMoHanbHoro 6noka aBToMaTuyecku coegmHsitca ¢ AL cooTBeTCTBYtOLErO KaHana, obpabaTtbiBatoLwym
curHanbl. A Ha BbIxogax 3ToOro yHKUMOHanbHoro 6Groka 6yaoyT cdopmMupoBaHbl 06LLIEOOCTYNHbIE CUrHAnN®bI,
3KBMBArIEHTHbIE CUTHaNam, NoCTynarwLLUMM Ha aHanoroBble BXoAbl KOHTpoOnepa.

Moatomy, ecnu Ha BXoA Kakoro-nnbo yHKUMOHaNbLHOro 6roka Hy)XHO noJaTb aHanoroBbIi CUrHam, 3ToT
BXOA, MpW NpOrpaMMUpPOBaHUM crieyeT COeAVMHUTb C COOTBETCTBYHLUMM BbIXOAOM (MaclTabupoBaHHLIM UMK He
MacLuTabrpoBaHHbIM) PyHKUMOHaNbLHoro 6noka aHanorosoro sBeoga AlN (puc. 2.3).

AIN{05}) 1
01 nifdP=1.
s mans | (EIEE ol
aHanorosoro 04 BI.AS-=E; T
Bxoga (ALMT) 35 OILIT h=100. 02| dhda )
06 QLT |=0, MacwrabnpoBaHHbIA
07 M4 =30, 03] dhaii @HaJIoroEbIA curHan
HeaeHbiii BX0a, 05 MIN=0.
curHan ¢ AL 03 H5=0. 04f OUT zCAL
nepeoro kaHana DI, .
............................... 111R_L=0. He macwtabupoeaHH bii
» s our —— M
12 Ph'=0. — aHanoroBblid curHan
=7

PucyHok 2.3 - @yHKyuOHarbHbIlU 610K aHarno2o8020 8800a C HESIBHbIMU 8x00amu
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HesiBHble BXOAbI U BbIXOAbI HA rpadpnyecknx cxemax pyHKLUMOHanbHbIX 6510KOB He oTobpaxatoTcs.

Bce Bxoabl 1 napameTpbl hyHKUMOHANbHOro 6rnoka MMeroT CKBO3HYO Hymepauuto oT 1 go 98. Beixogpl
byHKUMOHaNbHOro 6roka Takke HyMepyTCs ABYX3HAYHOM AecsaTU4Hol undpor ot 1 o 98.

Ecnun napameTpbl dyHKUMOHANBLHOro 6rioka ABNAIOTCA CBA3AHHBIMW NapameTpamu, T.e. NOAKMIOYEHHbIMU K
Kaknum-nnbo Bbixoaam Apyrux 6rI0KOB, TO X HyMepaLns OCYLLECTBIAETCA CO CMEeLLeHNeM, paBHbIM MakCUMarnbHOMY
HoMepy BXxoAaa.

B kaxgoM KOHKPETHOM (PYHKLUMOHAanbHOM GfioKe 4MCno BXOAOB W (MNM) BbIXOAOB MOXET OblTb MeHbLUe
YKa3aHHOroO MakCUMarnbHOro 3HaYeHus.

MpumeyvaHue. [na dyHkumoHanbHoro 6noka amckpetHoro Beoga DIN(06) Hymepaumio Heo6xoanmo
HaumMHaTb C YyeTBepToro Homepa (yctaHoBuTb napameTp 01 nINP=4), ona dyHKunoHanbHOro 6noka AUCKPEeTHOro
BblBOAA — C LWecToro (yctaHoBuTb napameTp 01 nINP=6).

OcobeHHOCTN paboThbl NpuUbopa ¢ AUCKPETHbIMU BXO4aMM
B koHTponnepe MUK-53H nmeeTtcsi BO3MOXHOCTb 3ae/CTBOBaHUSA Tammepa-cyeTyuka ans sxogos Dl4-

DI6. Mpu aTtom curHanbl ¢ AUCKPETHbIX BXOAO0B obpabaTbiBaloTcs napanmnenbHO Kak CYETHbIMKU, Tak U 0OblYHbIMU
BXOAamu npotieccopa (cm. puc. 2.4).

> DI CPU

> DI2

> DI3

Dl4

>

DI11

PucyHok 2.4 — Cxema obpabomku cuzHanos duckpemHbix 8xo008 koHmposnepa MUK-53H
2.3.2 PekBU3UTbI (pyHKLMOHANbHbIX 6TOKOB
B o6Lem cnyyae 6nbnmoTeyHbIn hyHKLMOHAnNbHbIA 610K UMeeT cneayroLLme PEKBU3UTBI:

* 6GUBNNOTEYHBIN HOMED, COOTBETCTBYHOLLIMI HOMEPY BbINOMHAEMOWN (DYHKLUNW;
» 6a30BbIV agpec perucTpoBon obnacTy napameTpos.;
* MoandmKaTop pasMmepa, onpeaensowni, HanpMMep, KONM4ecTBO BXOA0B Gnoka v T.M.

BubnuoTeyHbIN HOMep NpeAcTaBnseT cobON ABYX3HAYHYIO AECATUYHYIO LUMdPY U SBNSETCH OCHOBHbIM
napameTpoM, XapakTepu3yoLLMm CBOMCTBa dPYHKLMOHanbHoro 6noka.

B 6rbnunoteke KoHTponnepa HeT HWM OOHOrO OYHKLMOHaNbLHOro 61oKa, KOTopbI He umen 6bl Homepa, HO B
AvanasoHe uyncen ot 00 Ao 98 ecTb HOMepa, KOTOpPbIM He COOTBETCTBYET HW OAMH M3 MMEIOLUMXCA TWMOB
yHKUMOHarbHbIX 6rnokoB. Takne HoMepa Ha3blBalTCS «MYCTbIMUY» U 3TUM HOMEpPaM YCIIOBHO MOXHO MOCTaBUTb B
COOTBETCTBME MOHATUE «MYCTOro» (pyHKUMOHanbHoro 6noka. «lMycton» yHKUMOHanbHbLIM 60K He nMeeT BXOAOB-
BbIXOZ0B, HWKAKOW paboTbl HE BLIMOMHSET U He BNusSeT Ha paboTy Apyrmx OyHKLMOHAMNbHbIX 6N1OKOB, HO B NamMsATh
3aHMMaEeT onpeaeneHHoe MecTo 1 TpebyeT HEKOTOPOro (HEGOMbLLIOro) BpEMEHM Ha 0OCNyXMBaHUE.

O6bluHO mMopudMKaTop 3a4aeT YMCNO OAHOTUMHBLIX BXOAOB MMM OMNepauuii, KOTopble MOXET BbIMOMHAThL
OOVMH  (yHKUMOHanbHbI  6rnok.  Mogudwukatop pasmepa Takke 3agaeT  [OOMOMHWTENbHble  CBOWCTBA
dyHKUMoHanbHoro 6noka. Hanpumep, B cymmaTtope mogudukaTop pasmepa 3agaeT uucro CyMMUPYEMbIX
BXO[OB, a B nporpaMMHOM 3aaT4yMKe — YMCIO Y4acTKOB MPOrpamMmel v T. M.

MoaudumkaTop pasmepa (KonvyecTBa BxodoB) ycTaHaBnvBaeTcss Ha YPOBHE 2 nporpammupoBaHus
YHKUMOHaNbHbIX 6IOKOB.

Psn dyHKUMOHaNbHbIX GROKOB (HaNpUMep, WHTErPUPOBaHWUSI, YMHOXEHWS M T. 4.) Mogudumkatopa He
numeer.

®yHKUMOHaMNbHbIE BNOKN OJHOTO TWNAa C OOHUM WU TeM e HOMepPOM (DYHKLMM, UCMOofb3yeMble B pasHbIX
6rokax, MOryT UMeTb UHAMBUAYaNbHBIN MOAUMUKATOP B KaXA0M DyHKLMOHaNbHOM 6rioke.

Hanuune mogmdwmkaTopa CyleCcTBEHHO pacluMpseT BO3MOXHOCTU PYHKUMOHanbHbLIX 6nokos. Hanpuwvep,
npy UCMonb3oBaHMN OYHKLMOHANbHOro 6noka MHOroBxogoBoro «M», oanH 6ok MoxeT umeTb YeTbipe Bxoaa, a B
ApYyrom criy4ae Tpu - CM. Mpumep Ha pwuc. 2.5.
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PyHKUMOHANBHBIA Bnok
“MHoroexgaoeoro 17,

moaucpukarop pasmepa = 4 “ND

'dlﬂ! m
dinN2 o2

M3 03
diN4 D4

_M(20)

DYHKUMOHaNbHBbIA Bnok dINT 01
“Muoroexoposoro A", “diNg 02
mogucukarop pasmepa = 3

{AND_m(20)
A o

'dINE o2

diN3 03

PucyHok 2.5 - BnusiHue Modughukamopa pasmepa

BasoBbIN appec permcTpoBon obnactu napameTpoB. [MapameTpbl Kaxaoro dyHKUMoHanbHoro 6mnoka
[OMKHBI pasMeLLaTbCcsl B PErMcTpoBon 0brnacTu Apyr 3a ApyroM, No nopaaky, HadmHas ¢ agpeca 0000, ykasaHHOro B
COOTBETCTBYIOLLEM pPeKBM3NTE PyHKUMOHanbHoro 6noka. To ectb 6a30BbI agpec dyHKUMOHanbLHOro 6noka — aTo
HOMEp AYerkn permcTpoBoi obnacTn nNamaT KOHTponnepa, B KOTOPOW AOMKEH pasMellaTbCa NepBbivi mapameTp
3TOro pyHKkumoHansHoro 6noka. basoBbI agpec perMcTpoBor obnactv napameTpoB  (PyHKUMOHanNbHOro 6roka
HacTpanBaeTca none3oBatenem B pexume [IPOTPAMMUPOBAHUA Ha ypoBHe  KOHMIrypvpoBaHus
hyHKUMOHanbHOro 6roka (yposHe Ne2).

2.3.3 NMporpammupoBaHue PyHKLMOHaNbHbIMK Gnokamm

Mpw nporpammMmupoBaHnm PYHKLMOHaNbHBEIMKY 6riokaMmn B 6onbLUMHCTBE CryyYaeB AeNCTBYIOT NpaBuna:

* (byHKUMOHanNbHEIM Gri0Kam NpucsBavBaloTCA MOPSAKOBbIE HOMepa, KoTopble uaeHTUduUUmMpyoT 6rnok B
cucTeme, a Takke onpeaensoT o4epeaHOCTb BbINONHEHNS GI0KOB B NporpaMme;

* PyHKLMOHaNbHOMY 610Ky MOXeT ObITb NPUCBOEH M6oW NOPAAKOBLIM HOMED;

* B 0O4HOW nporpaMmme pyHKUMOHarnbHbIe 6110KU OAHOrO 1 TOrO e TUMa MOXHO UCNOMNb30BaTb MHOTOKPATHO;

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

* A0oNnycKakTCA CBA3NM BXOAOB U BbiIXOO0B noboro Tvna, T.K. npeo6pasoBaHme TUNOB OcCYyLlecTBNAeTCA
aBTOMaTU4eCKU.

M3 aTux npaBun MMeoTCst CreayloLwmne NCKoYeHUs:

* ANS HeKOTOpbIX (YHKUMOHAarbHbIX BNOKOB MMeeTCH OrpaHUyYeHne Ha KpaTHOCTb MX WCMOMb30BaHWsA B
npegenax ogHoro kKoHTponnepa. Tak, pyHKUMOHanbHbIV GOK aHanoroBoro BBOAA MOXHO MCMOMb30BaTb NULb
CTONbKO pas, CKOMbKO aHaroroBblX BXOAOB €ro MOBTOPHOE MWCMOMb30BaHWE IULLIEHO CMbICna. AHanornyHble
orpaHnyeHus (Mo aHanorMyHbIM NpUYMHaM) MMEIT Apyrue yHKLMoHanbHble 6rokn BBOAA-BbIBOAA MHAOPMALIMK.

2.3.4 MporpammHas mogenb yHKUMOHanNbLHOro 6roka

MporpaMmHas Moaesnb yHKUMOHanbHoro 6rioka npeacraeneHa Ha puc. 2.6.

MoawndukaTtop
paamMepa
~
PyHKUuA Brioka | Func_Block (xx)-m NN
INP1 |01 MapameTpbl
Bnoka:
NP2 02 1 01f ouT
NP3 fo3] O
INP4 |04
YY
MporpamMupyembie perucTpbi: MapameTpbl
(napameTpbl Gnoka) 6noka:
BazoBbIt agpec ——p ] 01
nepeoro Gnoka 1 02
00 2
Basoeblt agpec T :
ceaylodoro broka YY

PucyHok 2.6 - [poepammHas modesnb hyHKUUOHaIbHO20 brioka

2.4 Bo3MOXHOCTU KOHthUrypmpoBaHus

2.4.1 3apaun KOHUrypupoBaHus

B npouecce KOH(*)I/IprI/IpOBaHMﬂ ANng  KaXgoro BXoda Kaxaoro (*)yHKLl,MOHaﬂbHOFO onoka 3agaeTcd
WUCTOYHUK CUrHana (3}.‘1er n nanee MMerTCA B BMAOY TOJIbKO ABHble BXOAbl U BbIXOAbl beHKLI,VIOHaJ'IbeIX 6J'IOKOB,
HesIBHble BXOAbl W BbIXOAbl UMEKT (OUKCUPOBAHHYIO «MPUMUCKY» U KOHMUIypUpOBaHWK He nognexart). Bce
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BO3MOXHOCTU KOH(OUIypUpOBaHNA OAMHAKOBbLI Kak AN BXOAOB, Tak M ANA napaMeTpoB, MO3TOMY B AanbHeunwem
MexXxay HUMKU He AenaeTcda pasnnyuna.

He moxeT 6bITb cBO6OAHLIX (HENOAKMOYEHHBIX) BXOAOB (hyHKLMOHaNsHoro 6noka.

CuvrHanbl, nogaBaeMble Ha BXOAbl, MOCTYNalT C BbIXOAO0B (MYHKLMOHaNbHbLIX 61okoB. Mpu koHburypaumum
Ans BXo4oB 3agaeTcst Homep yHKUMOHAanbHoro 6moka n Homep BbIxo4a, K KOTOPOMY MOAKI0YaeTCs AaHHbIN BXOA,.

YKazaHHble KOH(UIypauMOHHble BO3MOXHOCTWM MO3BOMAIOT CTPOWUTL YMpPaBASIOWME CTPYKTYPbl CaMbIX
pasnuyHbIX KOHUrypaumin. Tak, CBA3N BXOAOB C BbIXO4aMM (DYHKUMOHAsbHbLIX GIIOKOB MO3BOMSAKT BbIMOMHATL
CMOXHYI0 anropuTMmnyeckyto obpaboTky curHanoB. Hanmpumep, HyxHO cBsidaTb 12-e cBovictBo (3agaHue MMN1-
perynatopa) CO BTOpPbIM aHanoroBbiM BXOAOM. [ns aToro Ha 3 ypoBHe (MporpamMMpOBaHWE CBSA3EN) HYXHO
BblIbpaTb HOMeEp U Bbixo 6rioka, KOTOPbLIN HYXXHO CBA3aTh - B HalleM cnydvae 4-1 BbixoA 2-ro 6noka, - nocne atoro
BblbpaTb HOMep 6roka, CBOMCTBO KOTOPOrO HYXXHO CBsi3aTb (B AaHHOM crniydae 3-m 6rnok) u Homep, KOTOpbI
hopMmMpyeTcs Kkak HOMep CBOWCTBA, KOTOpoe AOMKHO OblTb CBA3HOEe + BCe BXoAa OaHHOro MYHKLMOHanbHOro
6noka.

[PiD(60) 3

01 niMP=1. 01 nIMF=2. 01 nDISP=1.

02nTTPE=D.  og| e 02 nTTPE=D.  og| e 02 nDIFE=0, ol AN
03 PFLT=0:00:0001 | —— 03 PFLT=0:00:0001 | —— gg nﬂﬁpzﬂb 02| Lo
04 Eilas=0. 04 Eilas=0. " =0.
05 OUT heton, (02 dPAX 05 OUT heton, (02 dPAX __ Pv ggn%m__supm. B drMAX
06 LT =10, 06 LT =10, R 4] drIR
07 MA=0. 03] dhin 07 RA3=0. 03] drin 05 nfdade=1. 05| J0uT b
05 MAIN=0. 05 MAIN=0. 03 TI=0:01:00.0 e
03 HY&=0. 04| OUT SCAL 03 HY&=0. 04| OUT SCAL npr[12] 43 [I0TO=000:00.0  [06] JOUT |
100 IM_H=0. 100 IM_H=0. 1 Epat. 2 ol oot
11M_L=0. 05| ouT 1IM_L=0. os|our 12 SP=0. ="
\ELTE — \ELTE — 13 SP.cxt=i, 08| delen
14 LT =0, —
15 F.rng=100.

PucyHok 2.7 — CesisHble napamemps|

AHanormyHasa cBA3b MapameTpoB (YHKUMOHAmNbHbIX OMOKOB MNO3BOMSET BbLIMNOMHUTL aBTOMaTUYeckoe
n3meHeHue noboro napameTpa HaCTPOWKM (aBTOMOACTPOMKA).

2.4.1.1 NuBepcua curHanos

PaclumpeHmnio yHKLMOHamMbHbIX BO3MOXHOCTEW CNYXMWT eLle 0AHa BO3MOXHOCTb - CUrHan Ha nobom Bxoge
npy Heo6X0AUMOCTH MOXHO UHBEPTUPOBATb.

Mcnonb3yeTcsa TONbKO Anst AUCKPETHBIX CUrHanoB 1 0603HavaeT nameHeHme coctosHma (3ameHy 1 HaOun 0
Ha 1) cm. puc. 2.5, 2.8.

B0O3MOXHOCTb WMHBEPTUPOBAHWUA MO3BONSET YNPaBnsTb MHBEPTUPOBAHHBIM CUrHaNoOM, 3anyckaTb WIu
cbpackiBaTb TanMep He NepeaHuM, a 3agHUM OPOHTOM CurHana u T. 4.

2.4.2 MNpaBuna KoHUrypupoBaHus

B0O3MOXHOCTM KOHUIYPMPOBaHUSA He 3aBUCAT OT pyHKLMOHanbHOro 6noka n onpegensoTcs cnegyowmnuMmm
npasunamu (puc. 2.8):

* He moxeT ObITb CBOGOAHBIX (HEMOAKMIOYEHHBIX) BXOA0B OYHKLMOHANLHOro 6rioka.

» Jlobon puckpeTHbI BXxoA (PYHKLMOHANbHOrO 6roka MOXHO WHBEPTUPOBaTb (B MCXOAHOM COCTOSIHUM
WHBEPCKS OTCYTCTBYET).

* K niobomy Bxogy ntoboro pyHKLMOHaNLHOro 6:10ka MOXHO MOAKMIYUTE cneunanbHbI OYHKLNMOHAMNBHBIN
610K, KOTOpbIN 3a4aeT CUrHan B BUAE 3Ha4YeHUs (KOHCTaHTbl Unn koadduumeHTa).
* BbIxogbl dyHKUMOHaNbHOro 6noka MoryT octaBaTbCsi CBOOOAHBIMU (HEMOOKMHOYEHHBIMM).

Ha puc. 2.8 npeacrasneH npumep KOHMDUrypupoBaHus.
diNT & dIN? & diN3

PucyHok 2.8 - lpumep KoHgbuaypuposaHusi
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EaovHas cuctema ycroBHbIX 0603HaueHuid (PyHKUMOHAmbHbIX GrOKOB: KX MOPSIAKOBBIX HOMEpPOB B
nporpammMe nosb3oBatens, 0603HadveHne Tuna (yHKLMU Groka) u GUGNMoTeYHbIN HoMep 6roka, a Takke 3HadYeHue
mMoaudrkaTopa pasmepa (KonuyecTsa BXo40B) NpMBOAWUTCS B pasgene 2.3.1.

Ha pucyHke 2.8 npeacTaBneHbl pasnuyHblie NpUMepbl U BapnaHTbl KOHPUIYPUPOBaHUS:

1) nokasaHa cBsi3b (yHKUMOHanNbHoOro 6noka MHoroBxogoBoro «WM»  5-MULTI_AND(20)-03 w
dyHKuMoHanbHoro 6noka pguckpetHoro Bxoga 01-DIN(06). Ona o6pasoBaHuWs [OaHHOW CBA3W, Ha YPOBHE
KoHdpurypauum, Bxog 01  dyHkumoHanbHoro 6noka 5-MULTI_AND(20)-03 nogkntoyaetca kK Bbixogy 01
dyHKumoHanbHoro 6rioka 01-DIN(06).

2) nokasaH BapuvaHT KOHdUrypauuu, npu KOTOPOW ABa BHELUHWX BXOAHbIX AMCKPETHbLIX CUrHamna v OAuH
KoacpduumneHT (B AaHHOM cry4vae ponib KOIdduUMEHTa BbINOMHAET formdeckass nepemMeHHasi, yCTaHOBMeHHast
yHKUMOHanbHbIM 6rnokoM 4-dSET(83) obpabaTtbiBatoTcs dyHKUMOHANBbHBEIM 610KOM MHOrOBXOA0BOIO fI0rMY€CKoro
«M» 5-MULTI_AND(20)-03 B COOTBETCTBMM C 3aBUCUMOCTbIO:

dOT = dIN1 & dIN2 & dIN3.

roe: dOT - pesynbtaT 06pabotkm, dIN1, dIN2 - anuckpeTHble curHanbl, NocTynatowme Ha Bxog koHTponnepa, dIN3 -
Ko pmumneHT, NnpuHMMaloLwui 3HaverHmsa 0 unu 1 n yctaHaBnvMBaembli onepaTopoM Bpy4YHyH. [4na noaKnioyYeHms K
OVCKPETHbIM BXO4aM KOHTpOMfepa MCMofb3yloTcs (yHKUMOHanbHble 6rMokn BBOAA AWCKPETHbIX curHamos 01-
DIN(06) n 02-DIN(06). Bxogbl 01 n 02 dyHKumnoHanbHoro 6noka MHorosxogosoro M 5-MULTI_AND(20)-03
nogkntoyaroTcs kK Bbixogy 01 6noka 01-DIN(06) u Bbixogy 01 dyHkumoHaneHoro 6noka 02-DIN(06), a Bxog 03
dyHKuMoHanbHoro 6noka MHorosxogoBoro W 5-MULTI_AND(20)-03 nogkntovaetca k 6noky 4-dSET(83) ans
3aJaHns TOrMYECKOWN NepeMeHHON.

3) BbixogHow curHan dyHkumnoHanbHoro 6noka mHorosxogosoro M 5-MULTI_AND(20)-03 nogaetca Ha 1-i
OUCKPETHBbIN BbIXOL KOHTponnepa, Ansa yero Ha Bxog 01 6noka guckpetHoro Bbixoga 9-DOT(09) nogknioveH 01
Bbixog 6roka wmHoroBxogoBoro W 5-MULTI_AND(20)-03. CurHan Ha Bxoge 01 dyHkunoHaneHoro 6noka
anckpeTtHoro Bbixoga 9-DOT(09) nHeepTupyeTcs.

4) Ha puc.2.7 nokasaHa MHBEpCUSI BXOL0B crieaytoLmnx yHKLMOHaNbHbIX 610KOB:
Bxog 02 n 03 6noka 5-MULTI_AND(20)-03, Bxog 02 6noka 6-TIMER(38), Bxoa 02 6noka 7-OR(21), Bxoa
01 6noka 9-DOT(09).

2.5 CurHanbl u napameTpbl
2.5.1 Tunel cMrHanoB, NapaMmeTpPoB U TUMbI AaHHbIX

HecmoTps Ha TO, YTO BXOAHbIE W BbIXOAHbIE CUrHamnbl KOHTpomnepa MoryT ObiTb TOMbKO ABYX BUOOB -
aHanoroBble U OAUCKPETHble, (PYHKUMOHAmNbHblE BNOKM paccumTaHbl Ha 06paboTKy CUrHanoB, MMerlme GonbLune
pa3Hoobpasusi.

Hanuuue 6onee pa3Hoobpa3HbIX CUrHaNoOB CBS3aHO C AByMs obctoATenscTtBamu. Bo-nepBbix, B cocTaBe
6ubnunoTekn ectb hyHKLMOHanNbHbIE BoKN, CBSA3aHHbIE C OTCYETOM pearibHOro BpeMeHu (TaiMepbl, NporpaMMHble
3a4aTyMkM M T. N.) U CO CYETOM 4mcrna cobbiTuin (cyeTymkn). Bo-BTOphbIX, kak ykasbiBanock B M. 2.3.1, napameTpbl
HACTPOVKN PYHKLIMOHAmNbHbIX GITIOKOB 324a0TCA C MOMOLLbIO CUTHAMNOB Ha ero HaCTPOEYHbIX BXOAAX, a NapaMmeTpoB
HACTPOWKN C TOYKM 3peHns nx hopmaTa umeroT 6onblLuoe pasHoobpasue.

B 1abn. 2.1 npeacrtaBneH NomnHbIn nepeYveHb curHanos, obpabaTtbiBaeMbIx PyHKLMOHaNbHbIMK Griokamu. B
CBSI3W C TeM, 4YTO napameTpbl HACTPOWKM MOryT 3a4aBaTbCA aHanormMyHbIMWM CUrHanamu, nocTynawowuMy Ha
HacTpoeyHble BXOAbl (PYHKUMOHanbHbIX OnokoB, B Tabnvue He [enaeTcs pasnuMuus Mexay curHanamm u
napameTpamu HacTpowiku. B Tabn. 2.1 npuBeaeH MakcMmarnbHbI Anana3oH M3MEHEHUst CUrHanoB. B KOHKpeTHoM
dyHKUMOHanLHOM 6110Ke 3TOT AManasoH MOXET OblTb OrpaHNYeH.

Hanpumep, BbIXOAHOW curHan yHKUMOHANbHOro 6Groka perynmpoBaHUsA OrpaHu4eH YCTaHOBMEHHBIMU
YPOBHSAAMWU BCTPOEHHOrO OrpaHU4MTENS UMW, HanpuMep, YMCIIOBOM CUrHarn, XapakTepusylowwuin HOMep TeKyLlero
yyacTka nporpaMmbl, OrpaHuyeH napameTpoM (YHKUMOHaNbLHOro Groka nporpammHOro 3agaTtyvka, 3afaroLlero
KONMYEeCTBO y4acTKOB, 1 T. M.

MepeyeHb curHanos, obpabaTtbiBaeMbix PYHKLMOHAMBHBEIMKU BriokaMm, BKIOYaET criegytolme TUnbl:

* aHanoroBbIV (M3MepseMblE NapamMeTpbl, 3Ha4YEHNE aHanoroBbIX BXOA0B-BbIXOAO0B, TEXHUYECKNEe
eanHNLbI, KO3MMULIMEHT, CKOPOCTb N3MEHEHNS NapaMeTpa u T.n.);

* ANCKPETHbLIN, UMMNYNbCHBIN;

* YNCIOBOW;

* BDEMEHHOW (YyCTaBKa BpeMEHU, ANUTENbHOCTb MMMYIbCa).

B koHTponnepe MUK-53H Bce onucaHHoe Bbilwe MHoroobpasve TMNOB CUrHanoB 1 NapaMeTpoB HAaCTPOMKM
obcnyxuBaeTcsi oOLLenpuHATEIM HaBOPOM TUMOB AAHHBIX.
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Mpu aTom obecneyvBaeTcs NPOCTON MHTEpdeNCc ¢ 6asaMu AaHHbIX OPYIMX SA3bIKOB NPOrpamMMMpOBaHuUs,
yTo cnocobCTByeT yHUMMKAUMU U pasBUTUIO MporpamMMHoro obecriedyeHuss KoHTponnepa. B Ttabnuue 2.1
npeacrasrieH Habop TUMOB AaHHbLIX A3blKa, MCMOMb3yeMblX NP peanuaaunn yHKLMOHaNbHbIX GrOKOB.

Tabnuua 2.1 - Tunbl 0aHHbIX

. O61em 3aHumaemon | KonmyectBo ucnonb3ayembix
HaumeHoBaHue THNa [dvana3oH usmeHeHus
namsTu perncTpoB
OunckpeTHoe 0wnu 1 2 banTa 1 peructp
Llenoe ctaHgapTHoe -32768 ... 32767 2 banTa 1 perucTp
Llenoe annHHoe -2147483648 ... 2147483647 |4 Gawnta 2 peructpa
BellecTBeHHOE -3,4x10 38 ... 3,4x10 *38 4 GanTa 2 perucTpa

*

MpumeyaHve. [nana3oH M3MEHEHUS TUMOB [OaHHLIX HA NWLUEBOW MNaHenM KOHTposfepa orpaHu4veH
COOTBETCTBEHHO Yncnamm ot —9999 no 9999.

CooTBeTCTBME TWMOB [aHHbIX, TUMOB CWUrHAaNoB W MapaMeTpOB HACTPOWMKU (OyHKUMOHanbHbIX 6GrokoB
npueeneHo B Tabnuue 2.2.

Tabnuya 2.2 - Coomeemcmeue munog daHHbIX, MUNoe CUHaI08 U napamempos HacmpouKu

CurHanbl 1 napameTpbl HACTPONKU

bYHKUMOHANLHLIX GNOKOB Pa3mepHocTb Tunbl faHHbIX

1 AxanoroBbii (M3MepsiemMble napamMmeTpsl, | % unu TexHu4eckue eamHnub BeLlecTBeHHbIN
3HaYeHne aHanoroBblX BXO4OB-BbIXO40B,
TeXHUYeckne eanHuLbl, KO3MMOULMEHT,
CKOpOCTb M3MeHeHUsi napameTpa v T.1.)

2 [OWCKpEeTHbIN, MMNYIbCHBIN 0/1 Llenoe ctaHgapTHoe
3 Yucnoson - Llenoe ctangapTtHoe
4 BpemeHHOW (Bpemsi, 4NNTENbHOCTb Yyacbl, MUHYTbI, CEKyHAbI, AecsaTble Aonu cekyHa, | Llenoe gnuHHoe
umnynbca) ans nHamkauun: 0 — 994 59m (0 — 3599999 —

AN U3MEeHeHUs NapaMeTpoB Mo ceTun)*1

*1. Hanpumep ecnu ecmb 3HavyeHue spemeHu YY:MM:CC:[ (4acbi:MuHymbi:ceKyHObI:00/1U CeKyHO), mo
3HayeHue yernozo 0nuHHozo X byde pasHo: X =[] + 10*CC + 600*MM + 36000*4Y.

Pa3MepHOCTb aHanoroBbIX CUrHanoB U napamMeTpoB, a Takke CKOPOCTU UX U3MEHEeHUA onpenendeTcda B
npoLecce kannmbpoBkM KOHTponnepa n MoxeT OblTb 3agaHa NMbo B NpoueHTax, NMbo B TEXHUYECKMX eAMHNLaXx.

Pa3mepHOCTb BpEMEHHBLIX MapaMeTpoB 3a4aeTcsl AManasoHOM BPEMEHU KOHKPETHOro (hyHKLMOHArNbHOro
6roka (4acbl, MUHYTbI UM MUHYTbI, CEKYHAbl COOTBETCTBEHHO).

B npouecce BblMMCNEHWA 3HAYEHMS] CUrHaANOB W NapaMeTpoB KOHTpossiepa aBToMaTUYecKu
orpaHunymearoTCcAa Anana3oHOM U3MEHEHUA COOTBETCTBYHIOLLUX TUMOB AAHHbIX.

|-|pl/l KOHTpO/ie aHanoroBbiX CUrHanoB B TeXHUYECKUX eaunHulax Ha LlVICprBbIX nHankKaTtopax
paspeLuatoLasi cnocobHocTb uHankauum He npesbiwaet 0,001 egmHuy (unm 0,01%).

AHanoroBble curHanbl HOPMUPYIOTCS Ha BbIxode Takux (PYHKUMOHanbHbIX GrOKOB, Kak perynsaropbl,
CyMMaTopbl, 3a4aT4MKu1, MHTErpaTopsbl 1 T. 4. K aHanoroebiM curHanam OTHOCATCH Takue napameTpbl HACTPOMKK, Kak
npegensl cpabaTbiBaHns KomnapaTopa, YpoBeHb OrpaHuyeHns u T. n. HecmMoTpsa Ha To, YTO Ha aHarnoroBbIX BXoAax
M BbIXOJax KOHTponnepa curHan MeHsietcd B auanasoHe 0-100%, Ha Bbixoge YHKUMOHaNbHbIX GnoKoB
aHamnoroBbIN CUrHanm MOXeT M3MeHATbLCA B Gonee MpPOKOM Avana3oHe — B AuanasoHe COOTBETCTBYHOLLMX TUMOB
OaHHbIX. OTO MO3BOMSAET, Hanpumep, CKnagbiBaTb ABa YWcCna, kaxgoe u3 koTopbix paBHO 90%, u Ha BbIxoae
cyMmaropa noryyaTtb npaBuibHbIN pesynbTaT. Ecnv pesynbraTt Kakmx-nmbo BblMMCNEHUW OKasbiBaeTcs Gonblue
YCT@HOBMNEHHOrO TWNa AaHHbIX, TO CUrHam Ha Bbixode (YHKLMOHANbHOrO Grioka OorpaHM4MBaeTCs 3HaYeHUsIMU
COOTBETCTBYIOLLENO TUNA AaHHbIX.

BpeMeHHble curHanbl OPMUPYIOTCS Ha BbiXoA4e TalMepoB, NPOrpamMMHbIX 3a4aTyMKoB, 04HOBUOpaTopoB
M T. N. dYHKUMOHanbHbIX 6nokoB. K BpeMeHHbIM curHamam OTHOCATCA Takue napamMeTpbl HaCTPOMKW, Kak
NOCTOSIHHblE BPEMEHW, NMPOTSHKEHHOCTb yyacTka, BpeMs BblAEpPXKU U T. N. B KOHTponepe npedycMOTpeHbl YeTbipe
pasMepHOCTM ANS BPEMEHHbIX CUrHanoB: AecATble AONM CEeKyHA, CeKyHAbl, MWHYTbl M 4acbl. KoHkpeTHas
pasMepHOCTb OnpeaensaeTcs COOTBETCTBYIOLMM TUMOM (PyHKLUMOHanbHoro 6noka (cM. Tabn. 2.2).

[ns BpeMEeHHbIX CUrHanoB MUHMMAarbHbIN LWar U3MEHEHNS 1 YCTaHOBKM B IENCTBUTENBHOCTM peanuayeTcs,
TONBbKO €Crn 3TOT war 6onblue BpEMEHN LIMKNa, C KOTOpbIM paboTaeT KoOHTponnep.

YucnoBble CUrHanbl — 3TO CUrHanbl Ha BbIXOAe CYeTYMKa uUnu Apyrnx pyHKUMOHanbHbIX 6rokax, paboTa
KOTOPbIX CBSA3aHa C 0TCYETOM COBbITMIA. YNCOBBIMU MOTYT ObITb M NapamMeTpbl HACTPOMKM, HaNnpPUMep, YUCIO MOXET
3afaTb rpaHNYHOE 3HaYeHWe cUrHana Ha BblBOAe CYeTuYMka, HoMep 3Tana, K KOTOPOMY AOIMKHA NepenTu nornyeckas
nporpamma u T. .

AuckpeTHble curHanbl 060blMHO o6pabaTbiBalTCs  NorMyeckuMun  yHKUMOHaNbHbLIMKM - Bnokamu 1
yHKUMOHaNbHbIMKN Griokamu, CBA3aHHBIMKM C MepeknoyeHneM curHanoB. OgHako AWCKPETHbIMU MOryT ObiTb 1
napameTpbl HAcTpoWKku. Hanpumep, AMCKpeTHble curHanbl B (DYHKUMOHANbHOM Onoke 3afjaHuns onpegernsior,
[OIMKHa Ny BbINONMHATBCA CTaTUyeckas u AnHammnyeckas 6anaHcupoBka.

MacwtabHbin koadhdrumMeHT — 370 NapameTp HacTPoVKu psaa pyHKLMOHaNbLHbLIX 6rokoB, rae TpebyeTtcs
macwtabupoBaHne curHanoB. Tak, 3TOT Ko3dULMEHT Mcnonb3yeTcs B (hyHKUMOHAaNbHbLIX Oriokax aHanoroBoro
BBOAA W BblIBOAA, CyMMMPOBaHWA ¢ MacluTabuposaHnem u T. n. KoadduumeHT nponopLMoHanbsHOCTU UCNONb3yeTcs
B OCHOBHOM B (pyHKLMOHanNbHbIX 6rokax perynupoBaHus.
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CKOpOCTb M3MEHEHWs1 aHanoroBbiX CUrHanNoOB — 3TO NapameTp HAaCTPOMKM 3afaloLimin, Hanpumep,
CKOpPOCTb W3MEHEeHUs npu AMHamuyeckon GanaHcupoBKe WM 3ajalowWent  OrpaHMyeHust CKoOpocTu B
dyHKUMOHaNbLHOM 6110Ke orpaHnyYeHNst CKOPOCTHU.

AnuTenbHOCTb MMNyNbca — 3TO NapameTp HACTPOWKN (PyHKLMOHanbHOro 6roka MMNynbCHOro BbIBOAA.
OTOT napameTp 3agaeT MWHUManbHYI ANUTENbHOCTb UMMYnbca, (POPMUPYEMOro WMMYMbCHLIM PErynsaTopoM.
[nnTenbHOCTb MMNYIbCa OTCUYMTLIBAETCH B 4ECATbIX AOMNAX CEKYHAbI.

TexHn4eckne eanHULbI — 3TO NapameTpbl HACTPOVKM PYHKLMOHAMbHbBIX BI0KOB ONEpaTyBHOIO KOHTPOIS.
C nomoLblo 3TMX NMapameTpoB 3adaeTcs copmaTt yucna, B KOTOPOM KOHTPONMpyeMble napameTpbl (Hanpumep,
napameTp, 3agaHue, paccorfnacoBaHve v T. 4.) BbIBOAATCH Ha UHANKATOPbI NNLIEBOW NaHenw.

2.5.2 BsaumMHOe coOTBeTCTBME CUTHANoOB 1 NnapamMeTpoB

Mpun KoHUryprpoBaHUM OYHKLMOHArBHBLIX BITOKOB Pa3HOTUMHOCTbL CUrHaNoOB Ha COEAUHSEMbIX BXOAax He
SABNSeTCS NpensTCTBUEM AN UX coeauHeHns. EAMHCTBEHHO, 4TO He0BXoAMMO NPY 3TOM y4uTbIBaTb - 3TO B3aMMHOE
COOTBETCTBME AnanasoHa N3MEeHEHNsI PasfnYHbIX CUrHanNoB.

Hanpvmep, ecnv BpeMeHHOW BbIXOA Tanmepa CBsi3aTh C aHanoroBblM BXOAOM CyMMaTopa, TO 3Ha4yeHue Ha
BXxoAe cymmartopa OyaeT onpefensitbCa CornacHo cooTHowwenuto: X = 10*T.

B3anMHOe COOTHOLLEHVWE WMEeTCs He TOMbKO MEXAY HEenpepbiBHbIMW CUrHaNamn, HO 1 Mexay
HernpepbIBHLIMWU CUTHaNamu, C OOHOW CTOPOHbI, U AUCKPETHbIMW C Apyrol. Ecnu, Hanpumep, Bxoa cymmaTopa
CBHA3aTb C BbIXOAOM fOrM4eckoro yHKUMoHanbHoro 6rnoka, T0 Npu M3MEHEHNW curHana Ha BbIXOAEe MOCreaHero ¢
HyNs Ha eQuHULY curHan Ha Bxogde cymmaropa GyaeTt AUCKpeTHO nameHaTbes ¢ 0 Ha 1 (eanHuy unun %).

B3aumHOe cOOTBETCTBME pa3nNMyHbIX CUrHamoOB Ha Bbixo4ax M Bxodax MYHKLMOHamNbHbIX Gnokos
npveeaeHo B Tabn. 2.3.

Tabnuya 2.3 - BzaumMHoe coomeemcmeue cueHanos

CwurHan Ha Bxoge CurHan Ha Bbixoae 6510Kka (MLCTOYHMUK)

6noka (npuMemMHuK) AHanoroBbin, X,% BpemeHHon, T Yucnoson, N OuckpeTHbin, D

AHanorosbii, X,% X=X X =10*T X=N X=0,npuD=0
X=1,npmuD=1

BpemenHon, T T = yenasa 4yactb X T=T T=0,1*N T=0,npuD=0
T=0,1,npuD =1

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

[OunckpeTHbIn, D D=1, npnX>0 D =1 npu niobom T D=1,npnN>0 D=D

D=0,npnu X<0 D=0,npnN=<0

2.6 NMopsgok o6cnyxmBaHua PyHKLUNOHaNbHbIX OTOKOB
2.6.1 UuknnyHocTb paboThl

Linknorpamma paboTbl KOHTpONnepa npeacTaBreHa Ha pucyHke 2.9. Bpems uukna BbINOMHEHUs!
nporpammbl  nonb3oBaTens ¢ukcupoBaHo u coctaenseT 0.1 cekyHabl. BHauvane obGcnyxvBaeTcss MepBbin
yHKUMOHanbHbIA 6ok, 3aTeM BTOPOM U T.A4. Noka He ByaeT obcnyxeH nocneaHuii pyHKUMoHanbHbIM 6nok. Koraa
BpemMs B npefenax YCTaHOBMEHHOTO BPEMEHM LUKMa WUCTedveT, nporpamma BHOBb nepengeT K obcnyxvBaHuio
nepBoro yHKUMOHanbLHOro 6roka.

CeaHc ceTeBoro obmMeHa C BEPXHMM YPOBHEM YCMOBHO MOKasaH B LMKIE KOHTponnepa. Ha camom gene
ceTeBoW OOMEH HOCUT Crny4YaHbI XapakTep MO OTHOLUEHWIO K LIMKIY KOHTponnepa.

T

1. CuntbiBAHWE
BXOAHBIX N epeMEHHbIX
¥
2. BeinonHeHne oaHoro
npoxoAa nporpamm
¥
3. YeTaHoBKa
BbXOAHBE NEPEMEHHbIX
2
4. CeteBoif 06MeH
€ BEPXHUM YPOBHEM

e — ¥

PucyHok 2.9 - Ljuknoepamma pabomsi KoHmMposnepa

OOwee Bpems, 3aTpaunmBaemoe Ha obcnyxuBaHue (YHKLUMOHANbHBIX GrOKOB Tes U MHTEPEENCHOrO
kaHana Tux, OMKHO ObITb MeHbLLE BpeMeHu umkna, pasHoro 0.1 cek:
Tos + Tun < 0,1 cek

2.6.2 3apepxka ob6cnyxuBaHusa (PyHKUMOHaNbHbIX 6510KOB
B KaxxaomMm uukne (*)yHKLl,I/IOHaJ'IbeII;I 6ok nony4yaetT Ha CBOW BXOAbl CUrHanbl, BblHYUCII€HHblE B

npeablaylieM uukne yHKUMOHaNbHbIMU GnokaMu, K KOTOPbIM AaHHbIA (yHKUMOHanNbHbLIM GNoK nogknioyeH no
KOHUrypaumm.
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LnknnyHocTb o6cnyxmBaHus (OyHKUMOHANbHbLIX OOKOB MPMBOAUT K TOMY, YTO 3ajepkka B obpaboTke
CWrHarmnoB 3aBUCUT OT Nopsiaka NPorpaMMmnpoBaHns COeQUHEHHBIX Mexay coboi hyHKLMOHaNbHBLIX OrOKOB.

MoaTtomy, Hanpumep, B cxeme puc. 2.10a obLas 3agepxka o6paboTku COCTaBNSET OAUH LMKI, @ B CXEMe
puc. 2.106 — gBa umkna.

OT0 06CTOATENLCTBO CNEeAyeT yunTbiBaTb NPY NPOrpaMMmMpPOBaHMUN PyHKLNOHAmNbHbBIX GrIOKOB.

O6wasi pekoMeHAaUMUs: 4N MUHUMMU3aUMKU 3afepXXKU KenaTenibHO, YTOGbl (PYHKLMOHAmNbHbIA Grok-
WCTOYHVK MMEN MEHbLUNIA HOMEpP, YeM (DYHKLMOHASbHbIN BrOK-NPpUeMHUK (BennunmHa 3TOW pasHULbl 3HAYEHWs He

nveer). B Bei
Func_Block {xx) 04 Func_Block (xx) 15

INP1 |01 01] OUT INP1 |01 01| oUT

a) Homep Broka-ueTouHNKA MEHBLUS HOMEPa BINOKa-NPMEMHKKE, SaAePHKE - OFWUH LWKN

Bx

Bhix

Func_Block (xx) 04 Func_Block (xx) 15

INP1 |01 o1jouT| |INF1]O1 01 ouT

6) Homep 6noka-1McTouHWKa Bonblwe Homepa Bnoka-npuenHKka, sagepika - ABa Lukna

PucyHok 2.10 - 3adepxka obcryxueaHusi

3 CeTeBasi apxuTeKTypa

3.1 Obwee onncaHue cetn

KoHntponnep MUK-53H nmeeT nHTepdencHbIn kaHan nocrnefoBaTenbHOM CBA3U, C MOMOLLBI KOTOPOro
KOHTpoOnnepbl MOryT 06beAnHATLCS B NTOKaNbHYO UK pacnpeaeneHHyro ynpaensioLyto ceTb. B ceTu koHTponneps!
MoryT obmeHuBaTbCA MHPOPMaLMEN, Kak C KOMMbIOTEPOM, Tak U Mexay cobon.

®usmyeckas opraHu3saumnsa ceTv npeacTasneHa B pasgene 3.2.

Jlornyeckasi opraHusaums ceTv NnpeacTaBneHa B pasgene 3.3 1 MMeeT creayoLme BO3MOXHOCTU CETEBOIO
obMeHa nHdopmaumen:

1) o6bMeH nHdopmaLmel Mexay KOHTpornnepaMmm (KOMNbTEp SBNSETCS AUCNeTYEPOM CeETEBOro obmeHa),

2) o6meH nHdopMaumen Mexay KOHTponnepamm 1 KOMNbTEPOM,

3) kOMOMHMpPOBaHHasA opraHmn3auus obmeHa, obbeauHALWAas BCe NpeMMyLLecTBa ABYX NepBbiX cnocoboB
ceTeBoro obmeHa.

3.2 dusnyeckas opraHmsauusa cetu

KoHTponnepbl B ceTn cBA3bIBaOTCA APYr C APYroM C MOMOLLbIO BUTON Napbl MPOBOAOB. [AnnHa nuHUmn ceasun
moxeT pocturate 1200 M (Ha OQHOM CErmMeHTe ceTu) B 3aBUMCUMOCTM OT YCTaHOBIIEHHOW CKOPOCTW Mepefayuu
OaHHbIX. [ns yBenuueHus ANWHbI NIMHUKM CBSI3W, @ TaKkKe KONMYEeCTBa CErMEHTOB MCMOMb3YylT MarucrparnbHble
ycunuTenw.

CeTb UMEET MHOrOTOYEYHYH KOH(UIypaUmio 1 LUMHHYO TOMOMOrMto. [INs NOCTPOEHUS CETU KOHTPOIepoB
(no 31), npegHasHayeHHbIX Ans obMeHa wWHGOpPMauMern C KOMMbITEPOM, HeobXoauMO [OMNOMHMTENBHOE
YCTPOWCTBO, KOTOPOE MCMONb3yeTcs Ans npeobpasoBanuns uHtepdencos USB B RS-485 - BINN-52 (RS-232 B RS-
485 - BlNWA-485, Ethernet B RS485 — SDS-485).

Ecnu koHTponepbl pasmeLlaiTcs Heganeko Apyr oT gpyra (Hanpumep, B nNpeaenax O4HOro nomeLleHus),
3KpaHMpoBaTb NpoBoaa He TpebyeTcs. Mpu 3HaUMUTENBHBIX PACCTOSIHUAX MEXAY KOHTPONnepamMu 1 Hanuuum nomex
Ha NMMHMM NPeanoYTUTENBHO UCMNOSBb30BaTh 3KPAHNUPOBaHHYHO BUTYIO Napy.

K nHTepdeicHbIM BXO4aM KOHTPOMMEPOB, PaCroNOXEHHbIM B KPaWHUX TOYKAX COEAMHUTENBbHOW NUHMMU,
HeobXoAMMO MOAKMIYMTE ABa TepMUHanbHbIX pe3ucTopa conpoTtmeneHnem 120 Om (R1 u R2). MNoakntoyeHue
pesnctopoB Kk koHTpornepam Ne 01-30 He Tpebyetcs. [MogkntoyeHWe TepMUHaNbHbIX PE3NCTOPOB B Grioke
npeobpasoBanns nHTepdgericos BIMN-52 (BIMN-485, SDS-485) — cMm. pykoBoacTBe MO akcnnyataumm Ha BIn-52
(BNU-485, SDS-485). MoakntoveHne TepMUHaNbHUX pe3ncTopoB B koHTponnepax MUK-53H - cm. pucyHok 3.1.

CTpyKTypHasi cxema NoAKIIoYeHs MHTepdencHbIX Lenei nokasaxa Ha puc. 3.1.
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BNY-4ss5 OnuHa NMHWK ceasun ao 1200 M
R2 |a+[) RS-485 R1
[ — i \ '—‘ I T
B-\1 Y
RGND JJ Lo
‘I’
N\ A B Av B- A+ B A+ B Av B-
Mpeobpazosarent 01 02 03 yc-rp':o?ﬁi'ra 10 .
“Rg%?,eﬁnscfsa BK-52H MUKE2H MUK-52H MUK 52H MMK-52H

* [InuHa omeemeneHuli om nuHuu ces3u Lo (npu ykazaHHoM criocobe nodkrnoyeHusi) dormkHa bbimb HaumMeHbwed.

PucyHok 3.1 - CmpykmypHasi cxema rnookmo4eHuss uHmepgelcHbix yeneul

3.3 Jlornyeckas opraHusaumsa cetm
3.3.1 CeTeBas agpecauns KOHTpoOsnsiepoB

Kaxgomy koHTponnepy MWK-53H, nopgkmioveHHOMY K ceTu, MpucBamBaeTCA YHUKanbHbIA FOrMYecKun
HOMEp - ceTeBOW agpec wunu Homep npubopa B ceTu. OTOT HOMEp YCTaHaBnMBaeTcs B npouecce
NporpaMMMpOBaHUS Ha YPOBHE KOHUrypaumu B NpoLeaype «CUCTEMHbIE NapameTpbl» (CM. pa3gen 5).

MopsifoK ceTeBbIX afpecoB B CETU HUKaK He CBsI3aH C (PU3MYECKUM NOPSAKOM BKMHOYEHUS KOHTPOMMEPOB.
CeTeBble agpeca MOryT ycTaHaBnuBaTbCs B 1000 NocnefoBaTenbHOCTU UM UMETb NMPOMYCKU.

Mpu ycTaHoBKe ceTeBbIX aApecoB AOMKHbI BbIMOMHATLCA criegylolme npasumna:

* 3Ha4YeHMe CeTeBOro agpeca yctaHaBnmeaeTcsa B npegenax 0-255;

* KOHTpOMNnep, KOTOpbIN y4acTByeT B oOMeHe, He OOImkeH MMeTb ceTeBon agpec, pasHbin 0. Mpu N=0
KOHTpONMep NporpaMMHO OTKIMIOYEH OT CETU, U He pearMpyeT HW Ha Kakue 3anpocbl BHELIHMX abOHEHTOB, HO Npwu
3TOM LLENOCTHOCTb CETU COXPaHSETCs;

* MakCMMarnbHOE YMCMO KOHTPONNEPOB, 06BbEANHSEMbBIX OOHMM CErMEHTOM CEeTW, HE JOIDKHO MpeBbIaTh
31. NMpun ncnonb3oBaHNN MarncTpanbHbIX ycunuTenen KoIM4ecTBO KOHTPONNEPOB He AOMKHO NpeBblwaTth 250;

* B OOHOW CETU He JOMKHO ObITb ABYX UK Gonee KOHTPOSEPOB, NMEKLLMX OAMHAKOBbLIA CETEBON afpec.

3.3.2 BoamoxxHOCTM 0OMeHa uHdopmaLmen Mmexay KoOHTponsepamm

O6meH nHopmaumen mexay KOHTponrnepammn OCyLLECTBAETCA Ha ypOBHE BbIXOAOB W/UMNv napaMeTpoB
bYyHKLUMOHanNbHbIX 6MOKOB.

WHnumanusauymio obmeHa nHdopmaumen mexay KOHTpornnepaMu nponsBoAvT MacTep-yCTPOWCTBO CeTn —
KOMMbIOTEP UMW APYroV KOHTPOIfep, Mocklias B CeTb CheuvarnbHy LIMPOKOBELLaTeNbHYl0 KOMaHdy O Havane
ceTeBOoro obmeHa. KomnbloTep (Mnu Opyron KOHTpommnep), ABMAssACb AMCNeT4epom ceTeBoro obmeHa, npoBoAUT
CMHXPOHM3aLUMI0O W KOHTpomnb Hag obmeHom no cetn. KoHTponnep (gucnetyep ceteBoro obmeHa) OOSmKeH
ucnonb3oBaTb (PyHKLUMOHanNbHbIN 6ok LAN_SV(1).

dusmyeckas opraHm3aumsa ceTv NnpeacTasneHa B pasgene 3.2.
Mpu cBA3M yHKLMOHANbHbIX O1IOKOB Yepes ceTb UMeeTCs psg 0COBEeHHOCTEN:

* HenocpeactBeHHO cBsi3biBaTb (YHKUMOHaNbHbIE OGnoOkM Yepe3 ceTb Henb3s - Ans Takon CBA3M
MCMNOonb3yHTCs ABa crneumanbHbliX yHKUMOHanNbHbIX G6noka: 6nok uHTtepdericHoro BoiBoga LAN_OUT(04) n 6nok
uHTepgericHoro BBoaa LAN_IN(03).

* Ecnu BbIxogHblE curHanbl Kakmx-nnbo yHKUMOHanNbHbIX GNOKOB AOMKHbI MepefaBaTbCa B Apyrue
KOHTPONNepbl, COOTBETCTBYKOLME  BbIXOAbl  (PYHKUMOHaNbHbIX  OMOKOB MO  CTaHOApTHOM  npoueaype
KOHhMryprpoBaHusa nogKoYvaTes K Bxogam yHKUmoHansHoro 6noka nHtepdencHoro Beieoga LAN_OUT(04).

* Ecnu kakue-nubo yHKUMOHAnNbHbIE OMOKM OAHOrO KOHTpONNepa AOSMKHbI MPUHUMATbL CUrHambl OT
OPYroro KOHTponnepa, Ux BXoAbl NO CTaHAAPTHOM KOHUIypaunm COeAMHSATCS C Bbixogamu 610ka MHTEPdENCHOro
BBoga LAN_IN(03).

* OavH dbyHKUMOHanbHbIA 6nok uHTepdericHoro Beoga LAN_IN(03) opraHm3yeT CBsidb TOMbKO C OAHUM
yHKUMOHanNbHbIM  Gnokom uHTepdpenicHoro BbiBoga LAN_OUT(04) ppyroro koHTponnepa. Ecnu  paHHomy
KOHTpONNepy HeobGXOoAMMO CBSi3aTbCsl C HECKONIbKMMMW KOHTpOnnepamu, B HeM HeobxoouMmo 3anporpammupoBaTh
HEeCKONbKO (pyHKUMOHarnbHbIX 6riokoB HTepdencHoro Beoga LAN_IN(03).

* B dyHkumoHansHoM 6noke wuHTepcdpencHoro BBoga LAN_IN(03) yctaHaBnuBaeTcs ceTeBOM agpec
KOHTpOINNepa-ncToYHrKa, T.e. TOro KOHTPOMIepa, oT KOToporo OyaAyT NonyyYeHbl AaHHbIE.

* B Kkaxgom KOHTponnepe MOXeT ycTaHaBnuBaTbCA moboe 4mcno dyHKUMOHanbHbIX 6nokoB
WHTEpPdENCHOrO BBOAA-BbiBoAa. Kaxabli KOHTpoONnep MOXeT nepefaBaTb B CETb MPOWU3BOSMbLHOE KOMMYECTBO
CUrHarnos.

B kavecTBe npumepa Ha puc. 3.2 nokasaHa cBs3b ABYX KOHTPOMMEpOoB, MMetoLwnx cetesble agpeca 05 n 11.
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Mpw gaHHOM KOHUrypaLmu:
1) Bxog 01 6noka aHanorosoro Beixoga 5-AOT(08) koHTponnepa Nel yepes ceTb NOAKMHOYEH K Bbixogy 01
6noka cymmmnpoBanusi 01-SUMM(13)-02 koHTponnepa Ne2.

2) Bxog 01 6noka nornyeckoro UM 6-OR(21) koHTponnepa Nel yepes ceTb nogkmoudeH K Bbixoay 01
6noka noruveckoro N 2-AND(19) koHTponnepa Ne2.

Bonee nogpobHo GmubnnoTteka n onncaHne PyHKUMOHaNbHbIX 6/10KOB, B TOM Yncne 610KOB MHTepPdencHoro
BoiBoga LAN_OUT(04) n unHTepdericHoro BBoga LAN_IN(03) npeacraBneHbl B pykoBOACTBE MO 3KCMyatauuv
MPMK.421457.005 PO2.

Koutponnep He2 Kontponnep Hel

CeTeBoil agpec Ilgz\ Ceteroi agpec Hel
1 Koutponep )
. . HCTOYMHHE N LAN_IN(D3) 94

———————————————————— 014dLAN.Diz=0. |01
02
02 nDEV=2,

r
[
o
H

) e e o1 G105
DYHKUHOHARE HAIT _| o &
GNOK HCTOMHHKA | |03 nBLK=3. o
04 SP_1=0. 06| OUT_! dINT 01
07| OUT_ diNz2 02

05 MEM_1=0. 08

Igll

06 SP_2=0.
07 MEM_220. n
1

EE|

2
=

—91|
B oo alo—

E

PucyHok 3.2 - Cesa3b 08yx KOHMPOIIEPos Yepes QhyHKUUOHaIbHble 6510Ku uHmMepghelicHo2o 88o0a-8bigoda
3.3.3 BoamoxxHOCTM 0OMeHa uHdopmaLumen Mexay KOHTpornsiepamMm U KOMMNbIOTEpPOM

WHnumanusaumio obmeHa nHdopmaumen Mexay KOHTponnepaMmy npou3BoauT MacTep-yCTPOMCTBO CeTu -
KkoMmnbtoTep. B ceTn Bo3amoxHa cBA3b MexAy NobbiM KOHTPOMNNEPOM Y KOMNBIOTEPOM.
®unsnyeckan opraHmsaumsa ceTv npeactasneHa B pasgene 3.2.

KomnbloTep MOXeT B3anMOLENCTBOBATL C KOHTPOINIEPOM Ha CreyHLLMX YPOBHSX:

- Ha ypOBHE BXOJ0B-BbIXOA0B (hyHKLMOHanbLHOro 6noka,

- Ha YpOBHE MporpamMmmupyembiX PerMcTpoB — napameTpoB PYHKUMOHaNbHOro 6roka (cm. mogenb 6noka
puc. 2.5).

Mpu obmeHe wHopmaumen ¢ yHKUMOHanNbHbIM Gnokom ykasbiBaeTcss Homep 6Gnoka, a npu obmeHe ¢
nporpaMMupyembIMyn permcTpamu - Homep permcTpa.

KomMnbloTep mocbinaeT KOHTPOMMepy 3anpoc MW KOMaHAdy W nofyyaeT OT KOHTporiepa COOTBETCTBEHHO
OoTBeT unu noarsepxaeHne (cm. puc. 3.3). 3anpoc nockinaeTcsi KOMMNbLIOTEPOM MPYU HEOBXOAUMOCTU MONYYNTb OT
KOHTponnepa (dyHKUMoHanbHOro 6rioka) kakyto-nmbo nHdopmMauumio.

3anpoc

Per Mpr Iua Bx Bux Mpm OW OT
®

e MAPAMETP, Ne
: 3 O 000000
oc

OTBeT

A
Komanna BUXIO

3ABOAHHA
MNonTEepHASHUE -
N 'Y

A

KomnetoTep

PucyHok 3.3 - Budbl coobujeHull rpu cesi3u ¢ KOMIMbMepom

MonyynB 3anpoc, KOHTposfep roToBMT Tpebyemyto MHdOopMaumio U nepeaaeT ee KOMMbloTepy B Buae
oTBeTa. KomaHga nockinaeTcst KOMMNbIOTEPOM NMPU HEOGXOAMMOCTU M3MEHUTb NapamMeTpbl HACTPOMKK Brioka.
Mony4yre KoMaHAy, KOHTPOIIEP ee UCMONHSET U NepeaaeT KOMMbITEPY NOATBEPKAEHME.

KomMmnbloTep npu o6meHe uHhopMaumen ¢ KOHTponnepaMmm MMeeT psa BO3MOXHOCTEN:

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

* 3anpocuTb 3HaveHne nboro napameTpa HacTporkum noboro 6rnoka B NtOH6OM KOHTponnepe.

* N3ameHuTb 3Ha4YeHne noboro napameTpa noboro 6rnoka B No6oM KOHTponnepe.

» OcyLLecTBnATbL MNYCK/CTON NPOrpamMMHOro 3aJaTt4yumka.

» Banpocutb Hanuune owubok B nbom koHTponnepe. MNpu paboTe c onepaTtUBHBIMU MNapameTpaMu
KOMMbIOTEP MOXET 3anpalumBaTb U U3MEHATb Te Xe napameTpbl, KoTopble HabnpgaeT M M3MeHsieT oneparop,
paboTas ¢ NUMUEBON NaHenbo KOHTponnepa (cMm. . 4).
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3.3.4 BO3MOXHOCTM KOMOMHMPOBAHHOW oOpraHuM3auMum ob6MeHa HWHdopmauuen mexay
KOHTpPOMepamMm U KOMNbLKTEPOM

KombuHupoBaHHasa opraHmsaumss obmeHa obbeauHseT BCe npeumMyllecTBa [ABYX MepBbIX CnocoboB
ceTeBoro obmeHa:

1) o6bMeH nHdopmaLmeln Mexay KOHTpornnepamMmmu (4epes KoMMNbTep),

2) o6bmMeH uHdopMaumen Mexay KOHTponnepamu 1 KOMNbITEPOM.

Jlornyeckas opraHnsaums KOMGMHMPOBAHHOIO OBMeHa No ceTu UMeET cneayoLine BO3MOXHOCTH:

1) npn obmeHe wnHdOpPMauUnen Mexay KOoHTponnepamu (KOMMbOTEP ABMASETCA AWCNETYEPOM CETEeBOro
obmeHa), - KOHTponnepbl nepedaroT MHOpMaUMIO MO CETU OT OJHOrO - APYroMy C MOMOLLbBI0 (PYHKLMOHaNbHbIX
6nokoB ceTeBoro oomeHa,

2) JaHHas nepepaBaemMasi MHbopmauust (Mexay KOHTponsiepamu) Mo CeTV OKasbiBaeTcsl AOCTYMHOW M
KOMMbIOTEPY.

Takum obpa3om, KoMOGUMHMpOBaHHasi opraHusauus obmeHa npedocTaBnsieT BO3MOXHOCTbL cAenaTb
OOCTYNHOM MHGOpMaLMIo Npu ceaHce OOMeHa Mexay KOHTponnepamum cpasy HEeCKONbKMM aboHeHTaMm ceTu:
KOMMbIOTEPY M OOHOMY UIN HECKOSbKUM KOHTponnepam. Yto Tem cambiM COKpallaeT BpeMs AOCTyna K AaHHbIM 1
nepvog obmMeHa no ceTw.

3.4 KoMMyHUMKaLMNOHHbIe hYHKLUN

CBA3b KOMMblOTEPA C CETbl KOHTPOSNEPOB OpraHM3yeTcsl Ha Tpex YPOBHSX: DU3NYECKOM,
WHPOPMAaLMOHHOM U TPaAHCTIOPTHOM.

®Pusmyecknii ypoBeHb NpeaHasHayvyeH Ans NEeKTPUYECKON CBA3N MeXAy KOMMbITEPOM WM KOHTponnepamu.
Ha dmnsumyeckom ypoBHe ucnonbadyetca uHtepgenc RS-485. dusmyeckmii ypoBeHb opraHmM3aunm cetn npeacTaBneH
B pasgene 3.2.

MHdopmaumoHHbIN ~ ypoBEHb  NpuaaeT  nepedaBaemMbiM  COOOLLEHMAM  onpedeneHHbii  opmaTt
nepefaBaeMoro kagpa: Ha nepearoLlert CTopoHe Ao6aBnseT K coobLleHUsiM agpec yCTPONCTBa, (YHKLMOHANBHbIN
Kog onepaumvM M OalTbl KOHTPONBHOW CyMMbl, @ Ha MPUEMHOW CTOPOHE BbIAEMNSAET AaHHbIE W KOHTponupyet
KOHTPOIBbHYI0 CyMMy coobLueHnsi. CMbicn coobLLeHns Ha MHOpMaLMOHHOM YPOBHE He pacluMdpoBbLIBAETCS.

TpaHCNopTHbIN  YpOBEHb (POPMUPYET CMbICIIOBOE CcCoAepXaHue coobLlleHns npu nepepjadve  u
pacwmndpoBbIBAET CMbICIT 3TOr0 COOBLLEHNS NPU NpUeEMe.

WHTepdenc koHTponnepa npegHasHayYeH AnNs NporpaMMMpoOBaHUSa U KOHUrypuposaHus npubopa, ans
MCMOMNb30BaHMA B Ka4ecTBe yAaneHHOro KoHTpornepa npu paboTe B COBPEMEHHBbIX CETAX ynpasneHus u cbopa
uHopMauum (npuema-nepegaym komaHa n gaHHbix), SCADA cuctemax u T.M.

MpoTtokonom cBsA3u no nHTepdericy RS-485 aensetcsa npotokon MODBUS pexum RTU (Remote Terminal
Unit).

Ona paboTbl HEO6XOANMO HACTPOUTb KOMMYHMKaLMOHHBIE XapaKTePUCTMKN KOHTpornepa Takum obpasom,
4yTobbl OHWM cOBMafanu ¢ HacTporikamu obMeHa AaHHBIMU KOMMbOTEpPA U APYrMX KOHTPOMNEpPOoB. XapakTepucTUKu
ceTeBoro obMeHa HacTpanBalTCA Ha COOTBETCTBYIOLLEM YPOBHE KOHUrypaumm, cMm. pasgen 5.

Mpn obmeHe No uHTEpdENCHOMY KaHany CBSA3M, €Cnu MPOMCXOAUT nepedada AaHHbIX OT KOHTponnepa B
CeTb, Ha NULIEBOI NaHenu KoOHTponnepa mvuraet nigmkaTop IHT.

dopmurpoBaHme obnacTv NporpaMMUpyeMbIX PEMMCTPOB KOHTpoOnnepa npeacTaBneHo B pasgene 3.4.1.

KonnyectBo 3anpaluMBaeMbix percTpoB He AOMKHO npeBbiwaTe 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 perncTpos, koHTponnep MUK-53H B oTBeTe orpaHMYMBaeT MX KOIMYECTBO A0 NepBbIX 16-TM perncTpos.

Mpu NporpammMupoBaHnM C KOMMbOTEPA HEOOXOOUMO KOHTPONMPOBaTb AManasoHbl U3MEHEHUSI 3HAYEHUI
napamMeTpoB, yKka3aHHble B Tabnuvuax 2.1-2.2.

Ons obecneyeHnss MMHMMaNbLHOrO BpeMeHW peakumm Ha 3anpoc ot 1K B koHTpomnmnepe cyuiecTtsyeT
napameTtp - «TariM-ayT Kagpa 3anpoca B CUCTEMHbIX TakTax koHTponnepa 1 Takt = 250 mkc». MuHMManbHO
BO3MOXHbI€ TaiM-ayTbl AN pasnuyHbIX CKOPOCTel nNpueBeaeHsl B Tabnuue 3.1:

Tabnuya 3.1 - Talim-aym kadpa 3anpoca

Bpemsa nepepaum Tanm-ayT,

CkopocTb, 6ut/c Kaapa 3anpoca, B CUCTEMHbIX TaKTax
MCeK 1 TakT = 250 MmKC
2400 36,25 135
4800 18,13 70
9600 9,06 35
14400 6,04 25
19200 4,53 20
28800 3,02 15
38400 2,27 12
57600 1,52 8
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[MpodomkeHue mabnuyel 3.1 - Talim-aym kadpa 3anpoca

76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

Bpems nepegaum kagpa 3anpoca - naketa u3 8-mu 6aiT onpeaensieTcs COOTHOLLEHMEM
(roe: oavH nepepaBaembln 6ant = 1 ctapT 6uT+ 8 6UT + 1cTon 6uT = 10 BUT):

10 6uT * 8 6anT

V 6ut/cek

Tnepepaum = 1000 *

Ecnu Habntogatotca vacTele cbou npu nepepadve AaHHbIX OT KOHTpossepa, TO HeOOGXOAMMO YBENUYUTL
3HayYeHWe ero TarM-ayTa, HO Npu 3TOM Y4ecTb, YTO HEOOXOAMMO YBENUYUTL BPpEMSA MOBTOPHOro 3anpoca ot MK, T.k.
BCeraa BpeMsi NOBTOPHOIO 3anpoca AOSMKHO ObiTe Bonblue TaM-ayTa KOHTponnepa.

3.4.1 ®opmMmupoBaHue 0651acTU NPOrpaMmMmUpyemMbIX PErMCTPOB

Ha pucyHke 3.4 npuBegeH npumep pacnpegeneHns 6a3oBblX aApecoB napameTpoB YHKLMOHAmMbHbIX
6rokoB, 4YTO onpegensaeT cchopMMpoBaHHYI0 06nacTe NPorpamMmmMupyemMbIX PErmcTpoB KOHTponnepa.

Bazoselid agpec bnoka Ne 01 >

Basoseiid agpec bnoka Ne 02—

Bazoseld agpec bnoka Ne 05

Bazoselid agpec bnoka Ne 03

Bazoselid agpec bnoka Ne 04

Bazoselid agpec bnoka Ne 06

PucyHok 3.4 — lNpumep pacnpedeneHusi 6a3o08bix adpecos napamempos

dopmMUpoBaHNe PErMCTPOB OCYLLECTBISIETCA B NPOLIECCE NPOrpaMMUPOBaHNSA MYTEM NPUCBOEHUS KaXKaoMY
YHKUMOHaNbHOMY GrIOKy COOTBETCTBYHOLLErO 6a30BOro agpeca napameTpoB (CBOWCTB) B perMcTpoBon obnacTu.

MpucBoeHe 6Ga3oBOro agpeca napameTpoB KaxAoro pyHKUMOHanbHOro Grioka MmpousBoauTCs Ha 2-M
ypOBHE nporpaMmmupoBaHusa (cMm. pasgen 5). OAna kaxporo 6mnoka, HauMHas C MepBoOro, ykasblBaeTCs TOMbKO
©a3oBbI agpec nepBoro ceomncTea (ans 6nokoB 6e3 CBOMCTB Ga3oBble agpeca He BbIAENSTCA), nocneayrLlme
CBOWICTBa BbIAENSATCA aBTOMaTUYECKU, ANSA KaXaoro crieaytowero 6rnoka 6a3oBbi agpec 3anvcbiBAaeTCs C y4eToM
yXe cylecTByowmnx agpeco. Hanpumep: ans 1 6noka c 4 ceorctBamu nepsbli agpec 6yaet 0, a 4ns cnegyoLero
agpec 6ynet 0+4, To ecTb ero cBovicTBa 6yayT 3aHMmMaTh pernctpbl ¢ 4 no N.

9710 nos3BonseT 3acumkcnpoBaTb CBOMCTBaA OMOKOB B pernctpoBoi obracTtu, n ux agpecaums (npsiMasl) B
fanbHenwem He byaeT 3aBUCETb OT M3MEHEHMI CaMOW MpPorpamMmbl.

KocBeHHas apgpecaumsi (Homep 6noka — Homep napameTtpa mnm HOMep Bbixoda) 3aBUCUT OT HOMEpa,
KOTOpbIV MpucBanBaeTca 6MOKy B nMpouecce nporpaMMypoBaHuns, U3MEHEHNe 3TOro HoMepa, HanpumMep, C Lenbio

W3MEHWUTb NOPAOOK BIMNONHEHWUsT PYHKUMOHanNbHbIX 6rokoB, OyneT TpeboBaTb M3MeHeHusi HacTponkun B SCADA-
cucrteme.

3.4.2 MODBUS npoTtokon
3.4.2.1 ®opmart 6aiTa, KOTOPbI NPUHMMAETCA U NepesaeTCA KOHTPONNepamMm crieayroLmn:

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

Kagp coobueHus npotokona Modbus:

DEVICE ADDRESS

FUNCTION CODE

DATA

CRC CHECK

8 BITS

8 BITS

k x 8 BITS

16 BITS
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Fne k<16 — konuuyecTBO 3anpalwwvBaemblx permctpoB. Ecnm B kagpe sanpoca 3akasaHo 6Gonee 16
perucTpos, kKoHTponnep MAK-53H B oTBeTe orpaHMYMBaET NX KONMYECTBO A0 NepBbIX 16-T perncTpos.

3.4.2.2 Device Address. Agpec ycTponcTBa

Appec koHTponnepa (slave-yctponctea) B cetu (1-255), no kotopomy obGpawiaetca SCADA cucrtema
(master-ycTpoicteo) co ceouM 3anpocoM. Koraa yaaneHHbIi KOHTporfep nockinaeT CBOW OTBET, OH pasMellaeT
3TOT e (COBCTBEHHbIN) aapec B 3TOM norie, 4Tobbl master-ycTpoicTBO 3Haro, Kakoe slave-ycTpoicTBO OTBEYaET Ha
3anpoc.

3.4.2.3 Function Code. ®yHKUMOHaNbHbLIA KOA4 onepauun

KoHTtponnep MWUK-53H nogaepxueaeT cnegytowme yHkumn npotokona Modbus RTU «Mukpon»:

Function DYHKLUMUA MeTopn agpecauuu
03 YteHune pernctpa (o) (Ne+1) Henpsamas agpecauus
04 YTteHune napameTpos (Ne+1) Henpsamas agpecauus
16 3anncbk napameTpoB Henpsawas agpecauus
65 3annck napameTpoB Mpamas agpecauus
74 YTeHne napameTpoB [Mpsamas agpecauus
80 MHnumanunsaumsa obmeHa no cetn
81 O6meH no cetn

KonTtponnep MUK-53H noppgepxvBaeT cnegytowme gpyHkummn npotokona Modbus RTU «Modicon»:

Function DyHKUMA MeToa agpecauuun

03 YTteHune u 3anuck napameTpos (Ne+1)* Henpsimas agpecauus
YteHue pernctpoB (Ne+200)**

16 3annck napameTpoB Henpsmas agpecauus
65 3anuncb napameTpoB Mpsamas agpecaums
74 YUrteHne napameTpos Mpsamas agpecauus
80 VHunumanusaumsa obmeHa no cetu
81 O6MmeH no cetn

Moagpo6HbIN chopmaT hyHKLMOHaNbHbBIX KOAOB onepauun npeactasneH B pasgene 3.4.4.
* Ina yTeHus/3anucy 3HaveHu napameTpos 6110koB, HE06X0AMMO MCNOMNbL30BaThL CreayLyo PopmMyny:

MopsipkoBbIN HOMmep 6noka*256+(1+((Homep napameTtpa 6noka -1)*2))=Peructp uteHus/3anucu
CBOMCTB Bnoka

Hanpumep, ecnu Heobxoammo cumTaTb/3anmcaTtb 3HayeHue napametpa SP (Homep cBoycTBa 12) Grioka
USER(63) ¢ nopsgkoBbIM HOMEPOM 2, TO Mo hopMyrne:

2%256+(1+((12-1)*2))=535
** [INS1 YTEHWs1 3Ha4YeHUiA BbIXOAOB 6rokoB, HEO6X0AMMO UCNONb30BaTh CreayoLLyo hOpMyny:
MopsipkoBbIN HOMep 6noka*256+(Homep Bbixoga 6noka +200)=PerncTp 4teHus BbixoAa G6noka
Ecnu Bbixog 6rnoka — BELECTBEHHbIN, TO 3TOT BbIXOA pPe3epBUpPYeT 2-a perncrpa, paccMoTpuM npuMep,

Heo6XoaMMO paccyuTaTb BCe PerncTpbl ANns Bbixogos dyHKuMoHanbHoro 6noky AIN(05) ¢ nopsgkoBbiM HOMepom 1,
TO no dopmyne:

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

1 — Bbixog OUT.SCAL — BelLeCTBEHHbIN 1 pe3epBupyeT 2 pPErncTpbl.
3.4.2.4 CRC Check. None 3Ha4eHUs1 KOHTPOJNIbHOW CYMMbI

3HayeHne 3TOro nMons - pesynbTaT KOHTPOMsS C MOMOLLbI LMKM4eckoro mabbiTodHoro koga (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHua coobuweHna (address, function code, data) nepepatowee YCTPOMCTBO
paccuntbiBaeT CRC ko u nomellaeT ero B KoHel, coobuwenuns. MpuemHoe yctpoincteo paccumtbiBaeTr CRC kop
NPUHATOro coodLeHns 1 cpaBHMBaeT ero ¢ nepepanHbiM CRC kogom. Ecnv CRC kop He coBnagaeT, 3To 0O3HayaeT
4YTO MMEET MEeCTO KOMMYHUKaLMOHHas olmnbKa. YCTPOMCTBO He BbINOMHAET AENUCTBUIA U He JaeT OTBET B Cryyae
o6HapyxeHuss CRC oLumnbku.
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u

{

MocneposaTtensHocTb CRC pacyeTos:

. 3arpy3ka CRC pervctpa (16 6uT) eamHmuamu (FFFFh).

. Ucknitovatowee UIA ¢ nepebivn 8 6uT Garta coobLueHuns n cogepxmumbim CRC peructpa.

. Cosur pesynbTarta Ha oavH 6uT Bnpaso.

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

. Ecnu caBuraembiin 6UT Hynb, NOBTOPUTL Liar 3.

. MosTopATL Warun 3, 4 1 5 noka 8 casuros He ByayT UMETbL MECTO.

. Ncknovatowee UIN co cnepyrowmmn 8 6ut 6awta coobuieHus n cogepxmmbiM CRC peructpa.
. MoBTopATH Warn ot 3 0o 7 noka Bce 6anTbl coobLyeHns He obpaboTatoTcs.

. KoneuHoe cogepxvmoe pernctpa un 6yaet 3Ha4eHneM KOHTPOSbHOW CYMMbI.

OCONOAPS~,WN -

Korga CRC pa3smellaeTca B koHUe coobuienns, mnagwmii 6ant CRC nepegaeTcs nepsbIM.
3.4.2.5 MNpumep pacyeTa KOHTpPornbHOM cyMmbl (CRC)

Mpumep pacyeTa KOHTPOMbHOWM CyMMbI Ha A3blke CUI:

Example of CRC calculation in "C" language

nsigned int crc_calculation (unsigned char *buff, unsigned char number_ byte)

unsigned int crc;
unsigned char bit counter;
crc = OxFFFF; // initialize crc
while ( number byte>0 )
{

crc *= *buff++ ;

bit_counter=0; //

while ( bit_counter < 8 )

{

// crc XOR with data
reset counter

if ( crc & 0x0001 )
{
crc >>= 1; // shift to the right 1 position
crc = O0xA001; // crc XOR with 0xA001
}
else
{
crc >>=1; // shift to the right 1 position
}
bit_counter++; // increase counter
}
number_ byte--; // adjust byte counter

}

return (crc); // final result of crc
3.4.3 ®opmaT (hyHKLUOHaNBbHbIX KOAOB onepauuu

3.4.3.1 YteHune 3HauYeHus Bbixoaa PYHKLMOHaNLHOro 6noka (agpecaumsa Henpsimas)
®PyHKUMOHaNbHbIN 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 (WordHI) 3
5 QuantityHlI quantity 5 DatalLO DatalLO (WordH]I) 2
6 QuantityLO 6 CRC_LO DataHI (WordLO) 1
7 CRC_LO 7 CRC_HI DatalL O (WordLO) 0
8 CRC_HI CRC_LO
CRC_HI
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loe, 1,2,3 ... - Homep GawiTa;
guantity — KONM4YeCcTBO PErMCTPOB (OBYX GANTHbIX);
QuantityByte — konu4ecTBO 3anpalunBaembix 6anT AaHHbIX (3aBUCUT OT TUMNa AaHHbIX).

3.4.3.2 YteHne napameTpoB (Henpsimas agpecauus)
®dyHKLUMOHanbHbIM Kop, onepauuu 04

04 Read Property Reg Indirect Address

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

Mpumeyvanue. lNMpu mcnonb3oBaHuM npoTtokona oomMeHa Modbus RTU (ctaHgapTt "Modicon") ans yteHus
CBOWICTB M BbIXOAOB BrI0KOB MCMOMb3yeTcs Tonbko pyHkums "03":

- ANng YyTeHus cBOWCTB — B napameTpe NumOutput nponucsiBaeTca agpec,

- ANSA YTeHus BbIXOOOB — K agpecy Heobxoaumo npubbieaTh umcno 200.

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

3.4.3.3 3anucb napameTpoB (HenpsiMas agpecauus)

16 Write Property Reg Indirect Address

RESPONSE
OTtBeT
Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHI

DataQuantityLO

CRC_LO

N | [WIN|F

CRC_HI

Field Name
1 Device
2 Function
3 NumBlock block_num
4 NumOutput
5 QuantityHlI quantity
6 QuantityLO
7 CRC_LO
8 CRC_HI
dyHKLUMOHaNbHbINA Kop onepauun 16

QUERY

3anpoc

Field Name
1 |Device XX
2 |Function 16
3 |DataAddressHI block_num
4 |DataAddressLO prop_num
5 |DataQuantityHI 0
6 |DataQuantityLO 2
7 |ByteQuantity 4
8 |DataHI XX
9 |DataLO XX
10 |DataHI XX
11 |DataLO XX
12 |CRC_LO XX
13 |CRC_HI XX
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3.4.3.4 3anucb napameTpoB (Npsimasi agpecauus)
®PyHKUMOHaNbHbLIA KoA onepauuu 65

65 Write Property Reg Direct Address

QUERY
3anpoc

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHl

DataQuantityLO

ByteQuantity

DataHI

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

DatalLO

[y
o

DataHI

[
[EEY

DatalLO

[e=y
N

CRC_LO

=
w

CRC_HI

RESPONSE
OTBeTt

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHI

DataQuantityLO

CRC_LO

O IN|OO|Oa | |W[IN|F

CRC_HI

3.4.3.5 YteHne napameTpoB (npsimas agpecauus)
®PyHKUMOHaNbHbIA KOA onepauuu 74

74 Read Property Direct Address

QUERY
3anpoc
Field Name

RESPONSE
OTBet
Field Name

Device

Device

Function

Function

DataAddressHI

QuantityByte

DataAddressLO

DataHI

QuantityHlI

DatalLO

QuantityLO

DataHlI

CRC_LO

DatalL.O

0N/ [W|N]|F

CRC_HI

CRC_LO

O (N[O|a|D|W|N|F

CRC_HI
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3.4.3.6 UlHMumanusauma obmMmeHa no ceTn, o6MeH no cetTun
®dyHKUMOHanNbHbIE koAbl onepauuu 80, 81

80 InitEXCHANGE
81 EXCHANGE

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

1 Device XX 1 Device

2 Function 80 2 Function

3 NumBlockLanHI block_num 3 NumBlockLanHI

4 NumBIlockLanLO 0 4 NumBIlockLanLO

5 QuantityHlI NOT USE 5 DataQuantityHI

6 QuantityLO NOT USE 6 DataQuantityLO

7 CRC_LO XX 7 ByteQuantity

8 CRC_HI XX 8 1DataHI

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

Ine: «NOT USE» - Npon3BonbHOE 3Ha4YeHne.

3.4.3.7 3anucb CUCTEMHBIX PETUCTPOB

®yHKLUMOHanbHbIM Koa, onepauuu 13

13 Write SYS registers

XX

81
block_num
0
0
quantity
XX

XX

XX

XX

XX

XX
XX
XX
XX
XX
XX

QUERY RESPONSE
3anpoc OtBeTt
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  |QuantityHlI 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
Appec KomaHpa 3Hau CocTosiHue
DataAddressLO |[Command QuantityLO |State
1 PRG_STATUS OxFF RUN
Pexum paboTbl 0 PROGRAM
2 CHANGE_EN 0 Disable
PaspelueHve nsmeHeHus OxFF Enable
3 LOAD(RAM)
3arpyska nporpaMmbi
4 SAVE(EEPROM)
CoxpaHeHne B8 EEPROM
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3.4.3.8 YTeHMe CUCTEMHbIX PEerMcTpoB
dyHKLMOHaNbHbIX Kog onepauuu 77

77 Read SYS registers

QUERY RESPONSE

3anpoc OtBeT

Field Name Field Name
1 |Device XX 1 Device XX
2 |Function 77 2 Function 77
3 |DataAddressHI 0 3 |QuantityByte 04
4 |DataAddressLO XX 4 DataH]
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

4 OnepaTuUBHOE yrnpaBrieHue

4.1 dnemeHTbl onepaTMBHOro ynpasneHus

Ons  nydwero HabnogeHWss U ynpaBneHUs TEXHONOrM4eckuMm npoueccoM KoHTponnep MUK-53H
o6opynoBaH aKTMBHOW 4YeTbipexpas3psgHon UMdpoBON MHAMKaumen. Ons oTobpaXeHns n3MepsieMon BENUYUHbI
ucnonb3yetcsa aucrne MAPAMETP, 3apaHHon Toukm - gucnnen 3ABOAHHSA, 3HaveHus ynpaensiollero
Bo3gencteus - aucnnen BUXIO. JlnueBas naHenb KOHTponnepa cogoepXut Heobxoammoe KONMMYecTBO KrhaBuLl
00CNYyXMBaHNSE M CUrHaANU3aUMOHHBIX CBETOAUOAHBIX MHOWKATOPOB ANS Pas3NUYHbIX CTaTYCHBIX PEXUMOB W
curHanoB. BHewHwi BuA nUUEBOM MaHENU WM 3MEMEHTOB OMepaTMBHONO ynpaenenust koHTponnepa MWK-53H
npvesegeH Ha pucyHke 4.1.

HasHaueHuns anemMeHTOB onepaTuMBHOro ynpasneHus koHTponnepa MUK-53H — gncnnees, cBeToaMoaHbIX
MHOMKATOPOB M KNaBuLL NpuBedeHo B pasgenax 4.1.1-4.1.3.

Owvcnnen SABOAHHA Oucnnen Ne KAHATIA

CseToamnogHble
MHOUKaTOPbI

Ovcnnen BUXI[

Owncnnen NAPAMETP

Knasuwin
yrnpaBneHus

Per Tpr IH.q Bx 8ux lNpm Ol OT

OKY OO0OO0OO0OO0OO0O®eo
NekH. PIA Memo 3Hau.

OPY I>
000 ©:
3ABOAHHSA BUXIa OPs NekH. Saan Bam 3Ha (=)
HOIOIEOI®
V/) @™

£ MIKPOA

2l i3l 1l vl o7 v

A 22 o o o o o e

PLNPLSAL AL L LA
EEERRRD

ool gl ghaghagluglil
EEEBEEE

PucyHok 4.1 - QnemeHmbl oriepamugHO20 yrpasneHust
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4.1.1 HasHauyeHune gucnnees NULEBOMN NaHenu

o TAPAMETP

e 3ABOAHHA

e BUXIA

o Ne KAHAJIA

B pexvume PABOTA vHAMUMpyeT 3HaYeHne BbIGPaHHOM N3MEPSEMON BENMYUHBI, PETYNMPpYyeMONn
BEMNUYUHBI U T.M.
B pexxume NMPOrPAMMUPOBAHWE nuauumpyeT Homep BbibpaHHOro napameTpa.

B pexvme PABOTA wuHAWUMPYET 3Ha4YeHue 3aJaHHOW TOYKM BbIOpaAHHOrO KOHTypa
perynmpoBaHusa WUnu 3HavyeHve 3aaHHOW TOYKM BbIOPaHHOrO MPOrpaMMHOr0 3ajartyvka Wnu
ApYroe 3HayeHne TEXHOMNOrM4ecKoro napamMmeTpa.

B pexume NMPOMPAMMUPOBAHWE vHanumpyeT 3HadeHne napameTpa nporpaMMuUpoBaHns Unm
KOHpurypauum.

B pexvume PABOTA uvHOMUMPYET 3HayeHue YynpaBnsiiowero BO3AeNCTBUsSl, NoAaBaemMoro Ha
aHanoroBbI MW UMMYMbCHBIA BbIXOA4, YCTPOWCTBA WMM CUTHam MOJSIOXKEHUS UCMONHUTENBHOIO
mMexaHuama (B %) BblGpaHHoro perynsitopa. IHauumpyeT 3HayeHne ynpaBnsiowero BO3encTeus
3agaTymka BblOpaHHONM NoNb30BaTENBCKON NaHeNn NHAMKALMM U yNpaBieHus.

B pexume T[MPOTPAMMUWPOBAHWME Ha paHHbIi  gucnnein  BbIBOOAATCS  3HAYEHUS
BCMoMoraTernbHbIX NapameTpoB.

B pexume PABOTA uHOnuMpyeT HoMep BbIOpaHHOro kaHama perynstopa, nporpammHOro
3aatyvka, HOMep Monb30BaTENbCKOM NaHENW.
B pexxume MPOIrPAMMUPOBAHWE nHouumpyeT HOMeEp YPOBHSI MPOrpaMMUpPOBaHWS.

4.1.2 HazHa4yeHMe cBeTOANOAHbLIX MHAUKATOPOB

e Per

o [pr

e lHO

e Bx
e Bux

o [pm

e OLL

(N 2

o KY

o JIY

o PY

o CY
e PBb

o 1P

Ceetutcsl, ecnu BblOpaHa naHenb uHOUKauuu u yrnpaeneHus peeaynsamopom (PID(60),
PID_CAS(61), PID_IMP(62), D_PID(95) unu D_PID_1(96)).

lMepeknioyeHne HoMepa perynatopa OCYLIECTBMSeTCA C NoMoLLblo knasuw “NekHT un “NekHd*.
MakcrMmanbHoe KonnyecTBO pPerynaTtopoB 3agaeTcsi npy nporpaMmMmmpoBaHun (He 6onee 9).
CeeTtutcs, ecnu BbibpaHa maHesib UHOUKayUU U yrpaerneHusi rnpo2pamMmHbiM 3a04HUKOM (m.e.
yHKYuoHanbHbIM 6riokom TM_PRG(57)).

MepekrioyeHne HoMepa MpOrpaMMHOTO 3afaTuika OCYLIECTBASETCS C MOMOLLBI KIIaBuLL
“NekH T 1 “NekH“.

CseTutcs, ecnu BblbpaHa rnosib3o8ameribCkas naHeslb UHOUKayuu u yrpasneHusi. inpopmaums
W ynpaeneHve onpeaensioTcs nonb3oBateneMm npu nporpaMmmpoBaHun B (DYHKLMOHANbHOM
6noke USER(63).

CeeTtuTcs, ecnu BblbpaHa naHesb UHOUKayuu 8xo008 yHKLUMOHaNbHbIX 6r1oKoB.

CeeTtuTcs, ecnu BblbpaHa naHesib UHOUKayuu 8b1x0008 PyHKLMOHamNbHbIX GITOKOB.

Ceetutcs, ecnu BblibpaHa maHesns uHOUKayuu U pedakmupoeaHusi fapamempos
yHKUMOHanNbHbIX 6/10KOB. (CM. Takke n.7.2.1.4).

Ceetutca B pexume NMPOTPAMMUWPOBAHWME n muraet B pexume PABOTA npu Hanuumu
OLUNBOK MpOrpaMmMmnpoBaHus.

Ceetutca Tonbko B pexume MPOTPAMMUPOBAHWE, ecnu cyuwecTtByeT CWUCTEMHBIA WK
nporpammupyembin OTKA3 (cm. pasgen 7.2.1.7 — KOHTponb OTKa30B).

CBeTuTcs, ecnv NporpaMMHbIN 3a4aTymK HaxoauTcs B pexxume "paboTa”.
CBeTnTtcs, ecnv nporpaMmMHbIN 3agaTymK HAXOAUTCS B pexnme "oxnganune" nnm "octaHos".
CBeTunTCSH, €cnv NporpamMmmHbI 3ag4aTymk HaxXoaMTCH B pexxume "cton” unm "KoHew nporpaMmmel”.

CseTunTcA (B 3aBUCMMOCTM OT BbIGPaHHOWM CTPYKTYPbI PErynstopa), ecnv perynstop HaxoauTcs B
KacKaHOM pexuMe yrnpasBreHnst.

CeeTtuTtcs, ecnm perynaTtop HaxoaAnTCcAa B NIOKaNbHOM peXxunme ynpaslieHUd.

CBeTUTCS, eCnn perynsiTop HaxoauTCsl B PYYHOM pPeXMMe YNpaBrieHWsl, U HE CBETUTCS, eCru
perynsiTop HaxoguTcs B aBTOMaTU4ECKOM PEXUME yrpaBrieHust.

CBeTuTCS, €cnu perynsatop HaxoauTcs B Cnefsawem pexume ynpaesnenus (tracking).
Ceetutcs, ecnu koHTponnep MUK-53H HaxoauTesa B pexume PABOTA

Ceetutcs, ecnu koHTponnep MUK-53H HaxoguTca B pexxume NMPOMPAMMUPOBAHUE.



o |H

e A (aucnnen
MAPAMETP)

e V (oucnnen
MAPAMETP)

e A (oucnnen
BLXIO)

e V (oucnnen
B/XI4)
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MuraeT, ecnv npoucxoauTt nepegaya gaHHbIX Mo UHTEPKENCHOMY KaHasny CBA3MW.

CBeTuTCsl, €ecnv 3Ha4YeHne BbIOPaHHON U3MEPSEMOW BENUYMHbLI NPEBLILLIAET 3HAYEHUE YCTaBKU
cCurHanmsaumm oTknoHeHnst MAX.

CeeTuTCH, ecnu 3HayeHne BbiOpaHHOW M3MEPSEMON BENMUYUHbI MEHbLUE 3HAYEHUS YCTaBKU
curHanmaaymm otknoHeHmnsa MIN.

CeeTtoguoaHbin nHamkatop coctosiHua kniova BOJIBLUE nmnynbCHOro mnu Tpexno3numoHHOro
perynatopa. CeTutca npu BkrtodeHHoMm krtode BOJIbLLE.

CeeToamnoaHbIi nHaukaTop coctosiHusa kntova MEHBLUE vMnynbCHOro nnm Tpexno3vuuoHHOro
perynatopa. CBeTuTCca npu BkNoYeHHOM kntove MEHbBLLE.

4.1.3 HazHa4yeHMe KnaBuLL

e [U] MeHro

o [¢] Bein

o [NekH 1]

o [NekH 4]

e [P/A]

e [3aBa.]

o [A] 3Hau.

o [V] 3Hau.

B pexvme PABOTA c nomoLlblo OAHHOMW KMaBULLM OCYLLECTBISETCS MNepeknioyeHne naHenen
PEXNMOB MHAMKALMM ODOO3HAYEHHbIX CBETOAMOAHLIMU MHOMKATOPaMW, PacrosioKEHHbIMU Nog
ancnneem 3ABOAHHA. Kaxpoe Haxatue knasuwum MEHKO npuBoguT K NepekrnioveHuto Ha
crnepfyoLmn cnpaBa nHaukatop (U T.4. no Kpyry):

Per Mpr Iig Bx Bux Mpm ow oOT
 — i - —

-

B pexnme TMNPOTPAMMWPOBAHWE paHHas «knasuwa BbINOMHAET (YHKUMIO OTMEHbI
BbINOSIHEHHbIX AEACTBUI, onepaumni.

Knaeulwa npegHasHaveHa AONs MOATBEPXKOEHUA BbIMOMHAEMbIX AENCTBUI, onepauuin v ans
durKcaLumMm BBOAUMBIX 3HaYeHWin. Hanpumep, noATBepaeHWe nepexoda M3 aBTOMaTUYecKoro
pexvma paboTbl B PEXWUM PYyYHOro yrnpaBreHuss M oBpaTHo, (puKcauus BBoAa W3MeHeHHOM
3ajaHHOW TOYKU, MPOABWKEHME MO YPOBHAM NPOrpaMMUPOBaHUS U T.1.

KnaBuwa npegHasHayeHa Ons M3MEHeHWs MHAMLMPYEMOro KaHana (Bxoga, perynaTopa, wara
nNporpaMMHOro  3agaTtyuMka) B CTOPOHY YyBenuyeHus. B pexume  KoHdurypmposaHus
1cnonb3yeTcs ANns HAaCTPOMKM YCMOBUA NepexoAoB NPOorpamMMHOro 3agaTtuuka.

KnaBuwa npegHasHadeHa [N U3MEHEHUs MHOULMpyemoro KaHana (on,qa, perynartopa,
nporpaMmMmHoro 3a,D,aTLMKa) B CTOPOHY YMEHbLUEeHUA.

e Kaxpoe HaxaTue KnaBuLLIM BbI3bIBAET Mepexon perynstopa M3 aBTOMaTUYeCcKoro
pexvuma paboTbl B peXUM py4YHOro yrnpaBneHnst 1 06paTHO (COBMECTHO C HaXaTWeM KnaBuLK
[], ana noaTBepXaeHUs BbINOMHEHWS! onepaLumn nepexoaa).

e Takxe, ecrnu BblbpaHa NaHenb MHAWKALMM COCTOSIHUSA NPOrpaMMHOr0 3ajatyuka, 3ToN
KnaBuLLIEA MOXHO MepeBecTM MporpamMmHbliA 3agatyuvMk B pexum "pabota”, "oxmaaHue" unu
"cTon".

KnaBuwa npeaHasHaveHa Angd Bbi3oBa MHAWLUMPYEMOIro 3Ha4YeHud BHyTpeHHeI;I 3aﬂaHHOIZ TOYKU
Ona penaktmpoBaHUAa U Ond nepekniyYeHna pexXMMoB 3adaHHbIX BEJTUYUH.

KnaBuwa "Bonbwe". lMpu Kaxgom HaxaTuu 3TOW KNaBULIKM OCYLLECTBIISAETCA yBENMYyeHue
3HayYeHU, 3afaHHOW TOYKW, BLIXOAHOTO CWUrHana ynpasreHus (yrnpasrsiowero BO3OencTBus)
NN 3HaYeHnss nsMeHsiemoro napameTpa. [pu yaepXvMBaHUW OTOW KMNaBULLIM B HaXKaToMm
NOMOXEHUN YBENUYEHNE 3HAYEHUIA NPOUCXOAUT HENPEPLIBHO.

KnaBuwa "MeHblie". lMpu kaXxgom HaxaTum 3TOW KNaBWLIM OCYLLECTBISETCA YMEeHbLUeHue
3HayeHU, 3afaHHOW TOYKWU, BLIXOAHOrO CWUrHana ynpasrieHus (yrnpaBsrisiolero BO3OevCTBuMSA)
UNU 3HayeHns unsaMeHsiemoro napametpa. [lpu yaepxuBaHWM 3TOW KNaBUWM B HaXaTom
NOMNOXEHUN YMEeHbLUEHNEe 3Ha4YeHNn MPOUCXOaUT HENPEPBLIBHO.

VI3MeHeHne 3HayYeHUn BbIBOOUMbLIX Ha pasnuyHble gucnneun (LI,I/I(prBbIe VIH,EI,I/IKaTOpr) npeancrtaBneHo Ha

puUcyHke 4.2:

Nuenneid
MAPAMETP.
3ABOAHHA

ManeHenue sHadenul napaMempos
Oucnneid NpU HaXamuy credyotux knasu,
BAXID — 8 Makke ux KomMBuHayui:

optokpaTHoe Hawatie MW

HamaThe ¢ yaepsaHien AV —_— Pesxumel
——_ | ycKkopeHHoro

nawatme c ynepxarven MW +3agn. — | o0 g

napameTpos

HaMaThe C yaepxaHueM AV pin
PucyHok 4.2 - VismeHeHue 3HadyeHul Ha pasnuyHbIx oucrnesx



34

4.2 OnepaTMBHOE ynpaBrieHne KOHTypamMu perynmpoBaHua
4.2.1 O6wue npaBuna

Ons Toro 4tobbl BecTu onepaTMBHOE YMpaBrieHWe KOHTYpPOM perynumpoBaHus, koHTponnep MWK-53H
porkeH 6biTb nepeseneH B pexum PABOTA. Tak xe gormkHa 6biTb BblOpaHa naHenb MHAWMKAUMKU perynsaTopoB —
cBeTuTCcs nHamkatop PET.

B koHTponnepe MoxHo opraHusoBaTb oT 0 40 9 KOHTYPOB perynvpoBaHus.

OnepaTnBHOE ynpaBrneHWe BeaeTcs No n3bupaTenbHOMY MpUHLMMY: BbIOMpaeTcs HOMep KOHTypa U Ans
HEro KOHTPONMPYIOTCA N U3MEHSIOTCS PEXUMbI, NapameTpbl U CUrHanbl. VIcknioyeHne COCTaBnsaeT Nullb KOHTPOIb
OLWMBOK, KOTOPbLIN BEAETCA Ast BCEro KOHTPOMnepa B LeloMm.

4.2.2 JllnueBas naHenb

JlnueBaa naHenb koHTpormepa MWK-53H B pexume onepaTtMBHOrO yrnpaBrieHWst  KOHTypamu
perynupoBaHus npeacTasneHa Ha puc.4.3.

3Ha4yeHune 3agaHHoON Homep perynsatopa WHaukatop "Per"
TOYKM (MaHenb perynatopos)
3HayeHne BbIXOOHOro
TekyLiee 3HadyeHne CurHana perynartopa MugukaTopbl
perynupyemoro napameTpa pexnmon

ynpasneHua

T _nAPAVlETp Per Ior Iup Bx Bux Mpm OW OT
2 \ O ky O OO0 OO®e®Oo
= Mz KH P/A Memo 3Hau.
= O PY
.cy
= 3ABOAHHA . MXII]_
g OPE N-KH 3aBA BBIA .
)
K .IH
ERRNRNRRNRRRNRER (A NN AANNNNNNRNNRENR
p-
I!Ii.ll.ll!ll_ll_ll_lu [ llluuulllul!thu i lualuals
B R | |
BkntoyeHune knoya "MeHbLue" BkntoyeHune knoya "bonbLue” Knasuwu
MMNYNbCHOIO perynsitopa UMMYNbCHOro perynsatopa ynpaeneHus

PucyHok 4.3 - Jluyeeas naHe b 8 pexume orepamueHo20 yrnpasieHusl KoHmMypamu peaynupoeaHusi

OpHopa3spsaaHbin gucnnen "Ne" — KOHTYp - nokasblBaeT HOMEp KOHTypa perynstopa, ¢ KoTopblm paboTaeT
oneparop.

Ha yveTblpexpaspsaHbii gucnnen NAPAMETP BbIBOOUTCA TeKyLlee 3HaYeHWe perynmpyemoro napametpa.
[Ba cBeTtoanodHbIx MHaMkaTopa ¥ 1M A B 3TON rpynne CUrHanusupyloT o cpabaTbiBaHUM CUrHanusauum Bbixoaa
MHOULMPYEMOro napamMeTpa 3a yCTaBku "MeHbLue" nnm "donbLue”.

Ha uveTblpexpa3spsgHbivi gucnnen SABOAHHA BeiBognTCs TEKyLLee 3HaYeHME 3a4aHHOM TOYKU.

Ha TpexpaspsgHein gucnnen BWXIO BbiBOAWTCSA 3HayeHMe curHana Ha Bbixoge perynsatopa. [sa
cBeToauoaHbIX MHAMkatopa ¥ 1M A B 3TOW rpynne CUrHanmu3upywT O cpabaTbiBaHWM BbIXOAOB WMMYNbLCHOIO
perynatopa B HanpaBneHumn "MeHbLue" nnm "6onbLue”.

YeTbipe CBETOAMOOHbBIX MHOUKATOPA «PEXUM YNPaBIEHNs» YKa3biBalOT, B KAKOM pexnme paboTaeT KOHTYp:
KY — kackagHoe ynpaBneHue,
JTY — nokanesHoe ynpaBneHue,
PY — py4Hoe ynpasneHue,
CY — cnepsiee ynpaBneHue.
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NuueBas naHenb uMeeT 8 KNaBuLL, C MOMOLLBIO KOTOPbIX BEAETCS ONepaTMBHOE YNpaBreHWe KOHTYpamu
perynmpoBaHusi.

4.2.3 U3ameHeHune peXxmMoB paboyero ypoBHS, YPOBHU 3alnThbl pabo4yero ypoBHsi

Ha paboyem ypoBHe BO3MOXHO U3MEHEHME pexuma paboTbl perynstopa — OCyLLecTBleHne nepexoga us
aBTOMaTMYECKOro pexuma ynpasneHus (kackagHbeln — KY n nokansHbein - J1Y) B pydHon pexum ynpasnexus (PY) n
obpaTHO, OCYLLECTBNATL U3MEHEHNE 3HAYEHUST 3a4aHHON TOYKW, U3MEHSITb 3HAYEHWEe YNpPaBnstoLLEro BO3AENCTBUS
(B py4HOM pexunme ynpaBneHust perynstopom).

VimeeTca ypoBeHb 3alluTbl ANA W3MEHEeHWs pexuMoB paboTbl paboyero ypoBHs. Ecnu onepatop He
noomeepxdaem CBOUX AEUCTBUI HaxaTheM knasuwm [¢], To AaHHble AeiiCcTBUS onepaTopa BOCMPUHUMAKTCS Kak
HeBepHOe AeViCTBME UMW CriydaHoe nepeknoyveHne pexuma paboTtbl. ATO M NpeacTaBnseT ypogeHb 3awjumsl OT
CcrnyyariHoro nepekmnoveHns pexumma paboTtbl, nHamkatop KY nepectaHeT mwuraTb W MnoracHeT, a perynatop
OCTaHEeTCs B aBTOMATU4ECKOM JTOKanbHOM pexuMe yrnpasneHus.

4.2.3.1 U3meHeHune pexxuma paboTbl perynstopa

B perynatopax, ucrnonb3yembix B KoHTpornnepe MWK-53H, umeetca Tpu pexuma paboTbl ynpasneHus
0OGBEKTOM perynnupoBaHus:

® aBTOMaTUYECKNIN pexnm paboTbl, KOTOPbIA COCTOUT U3 PEXNMOB:
- KackagHbIn pexum ynpasnexus - KY
- NoKanbHbIA pexuMm ynpasnenus - J1Y

® pYYHOI pexum paboThbl - PY.

Pexum pabGoTbl perynsitopa - aBTOMaTUYeckul (KackagHblil, MOKanbHbIA) UMM py4YHOU SIBRSiETCS
3anomuHaeMbiM cocmosiHueM. ocne BKMIOYEHUS NUTaHUA PErynaTop HaxoAMTCS B TOM PEXUMe, B KOTOPOM OH
HaXOZMICSA Ha MOMEHT OTKIIOYEHMS.

KackagHbin pexum paboTbl perynstopa BbiOupaeTcs npy COOTBETCTBYIOLWEN KOHUrypauuu CTPYKTYpbl
dyHKUMOHanNbHoro 6noka BbibpaHHOro perynaropa.

Bonee nogpobHo 6ubnmoTeka n onucaHve dyHKUMOHamNbHbIX GI0KOB, NMPeACcTaBneHbl B PYKOBOACTBE MO
akcnnyataumm [TPMK.421457.005 P32.

Bbibop pexuma ynpaBneHusi: pydHon PY, nokanbHbii J1Y, kackagHbein KY ocyllecTBnsieTcs Haxatuem
knasuwm [P/A] Ha nuUeBoi NaHenu perynatopa ¢ nocneaylowmm Haxatuem knasuwm [¢]. Mepexoa u3 pyyHoro
pexuma ynpaenenunss PY B kackagHbii KY GrokvMpoBaH, 1 BO3MOXEH TONbKO Mocne Bbibopa noKanbHOro pexunma
ynpasnexus JTY.

BbiGop pexuma ynpaBneHusl CoNpoBOXAaeTCsl CBEYEHNEM COOTBETCTBYHOLLErO CBETOAUOAHOMO UHAMKATOpa
Ha nuueBol naHenu npubopa:

- B kackaJHOM pexume cBeTutcs nHaukatop KY,

- B NIOKansLHOM pexume cBeTutcs nHaukatop 1Y,

- B PY4YHOM pexume cBeTuTcda nHgmkatop PY.

4.2.3.2 ABTOMaTU4eCKUM KacKaAHbIA UIN NOKaNbHbIA PEXUM PaboThbl perynsTopos

Mepexon Ha py4HOM pexum paboTbl

ABTOMaTHM4eCKMN e B aBTOMaTM4eckoM KackagHOM WU JIOKaNbHOM pexume paﬁOTbl perynaTtop ynpasndeTt

KaCKagHblﬁ uwnu 06BbEKTOM perynmposaHua cornacHo Bbl6paHHOMy 3aKOHY perynmposaHua n C
NnoKanbHbIN COOTBETCTBYHOLLNMU HacTponKamu nonb3oBaTens.

pexum paboTbl
e B aBTOMaTnyeckom pexume pabotel nHamnkatop PY Ha nuueBow naHenu noraweH. CeeTuTcs

O PY oavH n3 uHamkatopoB JTY wunm KY, B COOTBETCTBMM C BbIOpaHHbIM HA [AHHbLIA MOMEHT
PEXMMOM.

<= [P/A] e [InA nepexoga B pyyHOU PEXUM YnpaBneHnss Heobxoaumo HaxkaTb knasuwy [P/A] Ha
nuvueBon NaHenn perynstopa.

{:} Py e Nngukatop PY Ha nuueBoi naHenNn Ha4YMHaeT MuraTb.

e [ e Ecnu onepatop Haxan knasuwy [¢'] B npouecce Muranns uHaukatopa PY (npubnmautensHo
10-15 cekyHA) — npousonaeT ¢hukcauyus ebibpaHHO20 pexxuma 1 perynatop nepenget B pexum

® Py py4YHoOro ynpaeneHusi, uHamkatop PY Gyget cBeTtuTbca — uTo OyaeT B AanbHenweM ykasbiBaTb

Ha py4HO pexumM paGoTbl.

YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX AEWCTBUI HaxaTuem knasuun [¢'], To AaHHble
3auwumsl AeNCTBMSA  onepaTopa BOCMPUHUMMAIOTCA Kak HeBepHoe [OeWCTBMEe WM crnyyYanHoe




36

nepektoYeHne pexmumMa padoTbl.

e OTO Y NpeACTaBnseT ypoeeHb 3aWyumbi OT CIly4aHOro NepeknovyeHust pexxuma paboTsl,
nHavkatop PY nepectaHeT muraTb M MoracHeT, a perynatop OCTaHeTCs B aBTOMaTU4ECKOM
pexvme yrnpaBneHust — KackagHOM UMK NoKarnbHOM.

4.2.3.3 Py4yHou pexum paboTbl perynsitopoB

Mepexon Ha aBTOMaTU4YECKUI NTIOKaNbHbIN PeXUM PaGoTbl

Py4yHon pexum
paboTbi

O ky
O ny
® py

@ [PIA]

KY
ny
Py

= [¢]

O «y
® ny
O py

YpoeeHb
3awumsl

e B py4yHOM pexume paboTbl onepaTop € NMUEeBON NaHenu ¢ nomoLlbio knasuw [A] “6onbLue”
n [V] “meHble”, ynpaBnsieT BbIXOAOM perynatopa, Tem cambiM (OpMUPYeT 3HaYeHune
ynpasnstoLero BO3AeNCTBUS, NOAaBaeMOe Ha UCTIONHUTENbHBIN MEXaHWU3M.

e ViHaukaTop PY Ha nuueson naHenu ceetutcs. MnagukaTtopsl KY u JY He cBeTaTCA.

e [Ina nepexoda B aBTOMaTUYECKUA JIOKarbHbIU PEXUM ynpasreHus Heobxoaumo deaxobi
HaxaTb knasuwy [P/A] Ha nuueBol NnaHenu perynsaTopa.

e Mnavkatop Y Ha nuueBoi NaHenu HayMHaeT MuraTb, €Cru onepaTop Haxan knasuwy [¢]
B npouecce muraHus uHaukatopa JY (npubnuautenbHo 10-15 cekyHa) — npowusovgeT
QuKkcayuss 8bibpaHHO20 pexuma W perynatop nepenvger B PEXUM aBTOMAaTUYECKOro
JI0KanbHO20 ynpaBneHus.

e VHaukatop PY noracHeT u 3acBetutca uHaukatop JIY — uTto OyneTr B AanbHenwem
yKa3blBaTb Ha aBTOMAaTUYECKNIA JTI0KasIbHbIU PEXUM paboThl.

e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUI HaxaTuem knasuwwn [&'], To gaHHbIe
AEeNCTBMA onepaTopa BOCMPUHMMAKOTCA Kak HeBepHoe [AencTBMe WnuM  cryyariHoe
nepekniYyeHne pexuma pabdoTsbl.

e OTO M NpeacTaBnseT yposeHb 3aujimbi OT CIy4anHOro NepekniveHus pexuma paboTsbl,
uHavkatop JIY nepectaHeT muratb M MOracHET, @ PErynaTop OCTAHETCH B PYYHOM peEXUME
yrnpaBrneHus.

4.2.3.4 ABTOMaTU4E€CKUIN JIOKaNbHbIM PEXUM PaboThl perynsTopoB

MNMepexopn Ha aBTOMaTM4e€CKMIM KacKkagHbIA PEXUM paboTbl.

ABTOMaTnyeCckum

JNIOKanbHbIN
peXuM paboTbl

O xy
® ny
O py

@ [P/A]

? KY
ny
O py
e [J]
@ «y

O ny
O pry

YpoeeHb
3awumsl

HNHoukayus

e B aBTOmMatM4yeckoOM MOKanbHOM pexume paboTbl perynaTtop ynpaBnseT o6bekTom
perynMpoBaHns COrfacHo BbIOPAaHHOMY 3aKOHY PerynvpoBaHWs U C COOTBETCTBYOLLUMU
HacTpokaMu nonb3oBaTtens.

e ViHgvkaTtop J1Y Ha nuueBown naHenu ceetutcs. MHomkatopsl PY u KY He cBeTaTcs.

e [Ins nepexofja B aBTOMAaTUYECKUI KacKalOHbIU PeXvM yrnpaBneHuss Heobxoammo mpuxobi
HaxaTb knasuwy [P/A] Ha nuueBol NnaHenu perynsaTopa.

e MHamkatop KY Ha nuueBor naHeny HaunHaeT MuraTb, €Civ onepaTtop Haxan knaeuwy [&] B
npouecce muranusa uHavkatopa KY (npubnuantensHo 10-15 cekyHa) — npousonaeT ghukcayusi
8bI6paHHO20 pexuma W perynsTop nepenaer B pPeXvMM aBTOMATUYECKOrO KackadHO20
ynpaBneHus.

e VHaukatop NY noracHeT u 3acBetutcs uHaukatop KY — yto Oygetr B AanbHenwem
yKasblBaTb Ha8 aBTOMAaTUYECKNI KacKkadHbIl pexum paboThbl.

e Ecnu onepatop He nodmeepxdaem CBOUX OeNCTBUIA HaxaTuem knasuwm [¢'], To gaHHble
OENCTBUSA  onepaTopa BOCMPUHMMAKTCA Kak HEBepHoe [OeWCTBME WNnu  cryvyanHoe
nepeknioYeHne pexmma paboTbl.
e OTO M NpeacTaBnsieT yposeHb 3aujumbl OT CRy4YaWHOro MEepeKoYeHus pexnmMa paboThbl,
nhaukaTop KY nepectaHeT muraTb M MOracHeT, a Perynsatop OCTaHEeTCs B aBTOMaTU4ECKOM
rnoKanbHOM peXuMme ynpaBreHusl.

e B kackagHoOM perynsatope vHaukauusi napameTpoB Master ocyliecTBnsieTcs npu nepexoge
Ha kackagHoe perynupoBaHue (cBeyeHue ceetoauoga KY), a Slave Ha nokanbHom (cBeuveHue
ceeToavoga J1y)
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4.2.4 NameHeHne 3Ha4YeHUA 3af4aHHOM TOUYKU PEryrIATOPOB

[nsa Toro 4ToObl NI3MEHUTL 3aJaHHYH TOUKY KOHTYypa perynupoBanus, koHTponnep MUK-53H gomxkeH ObiTb
nepesefeH B pexum PABOTA. Tak xe pomxkHa ObiTb BbibpaHa naHenb WMHAWKAUMW PerynstopoB — CBETUTCHA
uwnaukatop PEl. Ha pgucnneir MAPAMETP BbiBOAMTCA 3HauyeHWe W3MepsieMOV BEeNUYMHbl, a Ha gucnnemn
3ABOAHHSA — 3HayeHne 3agaHHON TOYKN.

B perynsitope nmeeTtcst 3agaHHasi Todka, UCNoMb3yeMas TOMbKO B aBTOMaTUYECKOM PEXMME YrpaBrieHus.
Mo oTHOLWEHMIO K (hyHKLMOHaNbLHOMY GIOKY perynupoBaHust 3agaHHasi Todka perynatopa MoxeT ObiTb BHYTPEHHEW
UNU BHELLHEN.

BHyTpeHHsAs1 3agaHHasa To4YKka U3MEHsieTCa C NUUEBON naHenu npubopa. 3HayeHue BHYTPEHHEN 3adaHHOoN
TOYKN SIBNAETCA 3aroMuHaeMbiM 3HayeHueM. [locne BKMIOYEHVUS MUTaHUSA pEerynaTop HadvHaeT paboTy c Tem
3Ha4YeHneM 1 ¢ TeM BUOOM 3a[aHHOW TOYKU, KOTOPOE ObINO HA MOMEHT OTKIMOYEHNS.

BHellHs19 3apaHHas Toudka perynstopa MOXeT 3afaBaTbCs, Hanpumep, C BHELUHero aHanoroBoro BxoAa
UM opMMpOBaTLCA APYMMM (OyHKUMOHAMBHLIM 6rokoM. MMpu BeiGpaHHom Buae BHELIHEN 3apaHHON Touky
BO3MOXEH TONbKO ee KoHTponb Ha aucnnee 3ABOAHHSA, naveHnts ee 3HavyeHve C NULEBON MaHenu perynaropa
HEBO3MOXHO.

Mpouenypa n3MeHeHUs 3Ha4eHUs1 BHYTPEeHHEWN 3afaHHOWN TOUYKH

e [1pn BbIGpaHHOM perynaTope BbibpaTb COOTBETCTBYHOLLMI PEXUM MHOUKALMMA N3MEHEHUSA
3aJaHHOM TOYKM.

& [3aBg] o [N n3MeHeHUs1 3Ha4YEeHUs1 BHYTPEHHEN (NnokanbHOM) 3a4aHHOM TOYKM HEOOX0AUMO HaxaTb
knasuwy [3aBa].

A e Ha nuueBon naHenun HauyuHaeT muratb gucnnen 3ABOAHHA. Ha panHHom stane npwm
015.0 << muratowem aucnnee 3ABOAHHA BO3MOXHO M3MeHeHWe 3HayeHus BHYTPEHHeW 3agaHHoW
TOYKMU.
= [A] e C nuvueBoV naHenu c nomolubio knasuw [A] “Gonbwe” n [V] “MeHblue”, yCcTaHOBUTb
= [V] HeoOXoaMMOe 3HayeHWe BHYTPEHHEW 3afaHHOW TOYKW, WHAOMUMPYEMOW Ha awucnnee
3ABOAHHA.

e Ecnu onepaTop Haxan knaeuwy [¢] B npouecce mwuranus aucnnes 3ABOAHHSA
- [&] (mpubnuantensHo 10-15 cekyHA) - perynaTop nepevaeT Ha Pexum yrnpasrieHus C HOBbIM
3HAYEeHNEM BHYTPEHHEN 3ajaHHOW TOYKMU.

YpoeeHb e Ecnin onepaTtop He nodmeepxdaem CBOUX AEWCTBUIN HaxaTuem knasuwm [J] B npouecce
3awumsl MuraHus nngukatopa Y (npubnuantensHo 10-15 cekyHA), TO AaHHblE AEUACTBUSA onepaTopa
BOCMPUHUMAIOTCS Kak HEBEPHOE AEVCTBUE UMK CryYalHOe U3MEHEHMWE 3HaYEHUS.

e OTO V1 NpPeAcTaBnseT yposeHb 3alyumsl OT CIy4alHOro N3MEHEHNsT 3Ha4EeHNSt BHYTPEHHETO
3agaHus, nHgmkatop JY nepectaHeT muraTb M HAYHET CBETUTLCS, @ PErynaTop BEpHETCS B
paboTy C NPEXHNM 3HaYEHNEM BHYTPEHHEN (NMOKanbHON) 3aAaHHON TOYKW.

Mpumeyanue. Mpu M3MEHEHUN 3a0aHHOW TOYKU perynsatopa AevCTBYIOT PEXNMbl YCKOPEHHOTO N3MEHEHUS
3Ha4eHun — cMm. puc. 4.2.

4.2.5 U3meHeHMe 3HaYeHUsA ynpaBnsiowero Bo3aencTeus

o [1na 3aMeHeHUs 3HaYeHus ynpasnsaoLwWwero BO3AENCTBUS PErynaTop AOMMKEH HAXOAUTLCS B
PYy4HOM pexume ynpasreHus. Ecnn perynatop HaxoauMTcs B aBTOMaTUYECKOM pexume, ero

® pry HeobX0AMMO NepeBeCTM B PYYHOW PEXMM ynpaBneHns — cm. pasgen 6.4.1. Mugnkatop PY Ha
NVLIEBON NaHenu ceBeTUTCA. BuibpaH py4HOW pexvMm ynpaeneHus.

= [A] e B pyyHOM pexume paboTbl onepatop C NMUEBOW MaHenu C MOMOLLbI KraBuwl [A]
= [V] “Oonbwe” n [V] “MeHblue”, ynpaBnseT BbIXOAOM perynstopa, Tem cambiM copmupyeT
3Ha4YeHWe ynpaBsnsaoLwWwero BO3encTens, NoAaBaeMoe Ha UCMONMHUTENbHBI MEXaHN3M Yepes
kntoun BOJIbLUE-MEHBLUE vnu aHanoroBbI BbIXO4, B 3aBUCUMOCTU OT BblGpaHHOro Tuna
perynatopa (CM. napameTpbl COOTBETCTBYHOLLEro PyHKLMOHaNBLHOro 611oka perynmpoBaHus).

BUXIA,
200 e 3HayeHue BbIXOAHOTO curHarna B % (B 3aBMCMMOCTM OT BbIOPAHHOM CTPYKTYpbI
perynsatopa) uhanumpyeTcs 3HadeHne Ha aucnnee BUXIA:

- BbIXO[HOrO aHanoroBoro curHana,
- 3Ha4yeHue BblgaBaeMoi MOLLHOCTU Ha BbixogHble kntodun BOJIbLUE-MEHbBLLE,
- BHELUHWI CUrHar NonoXeHus MexaHu3ma.

e [Mpy M3MEHeHUN 3HaYeHWs1 YNpaBrsiloLLEero BO3AECTBUS NoCne NepBoro HaxaTtus noGon
n3 knasuw [A] “6Gonbwe” nnn [V] “MeHble” HaunHaeT murate gucnnen BUXIA, nunbo
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cBeToAMOAHbIE MHAMKaTOPbl A Unn Y, ykasbiBas TEM camblM OrnepaTopy Kakow napameTp

BVIXIl (curHan) B AaHHbI MOMEHT U3MEHseTCs.

e [locne OKOHYaHUSA U3MEHEHUsI 3HaYeHWs YNPaBnsoLWero BO34eNCTBMSA, NOCMe OTNyCcKaHns
knasuw [A] “6onbwe” vnu [VY] “meHblwe” no ucteveHun 3-4 cekyHa aucnnen BUXIA
nepecrtaeT MuraTb, a 3Ha4eHve Bbixoga (PUKCUPYETCA B 3HEProHE3aBUCMMON NaMSITw.

MpumeyaHue. MNpy N3MEHEHWN YNPaBRSIOLLErO BO3AENCTBUS PerynaTopa AeNCTBYIOT PEXUMbI YCKOPEHHOTO
N3MEHEHUS 3HAYEHUN — CM. puc. 4.2.
4.3 0nepaTMBHoe ynpaBneHne nporpaMMHbIM 3a4aTH4NKOM
4.3.1 O6wue npaBuna
YTo0bl BECTV OnepaTuUBHOE yrpaBrieHne NporpamMMHbIM 3agaTynkoM, koHTponnep MUK-53H gomnkeH ObiTb
nepeseneH B pexum PABOTA. Tak e gorkHa OblTb BbibpaHa naHenb vHAUKauuyM NporpaMMHOro 3agaTyuka —

ceeTutca nHaukatop MPT.
B koHTponnepe MoOXHO opraHn3oBatb OT 1 40 9 NporpaMMHbIX 3a4aTYUKOB.

OI'IepaTI/IBHOG ynpasneHne BeneTcd no V|36V|paTeanomy npuHUMny: BbI6VIpaeTCFI HOMEp U AnA Hero
KOHTPOJNTNPYHKTCA N UBMEHAKTCA HOMEpa LaroB nporpamMmbl.

4.3.2 lnueBas naHenb

JlnueBaa naHenb koHTpormepa MUWK-53H B pexunme onepaTMBHOrO ynpaBreHWs NporpamMMHbIM
3aJaTyMKoM npeacrasneHa Ha puc. 4.4.

Bpems ucnonHeHus Homep nporpamMmmHoro WuaukaTop "Mpr"
Luara nporpammonm 3agaTymka (MporpaMMHbI 3aaaTYNK)

Tekyllee 3HayeHue
Ha Bbixoge 6roka Out

Homep ucnonHsemoro
wara

MuoukaTopsl
pexmmoB
yrnpaBrneHus

FIAPA METP. Per Mpr .HA Bx Bux Mpm OW OT

OKY OO0OO0O0O0OO0O®eOo
Ony NekH. PIA MeHo  3Hau.
OPy o
.cy o
3ABIOAHHSA - MXID— 0 KH. 3aag Beia 3Hau.
OI’IP
N .IH

4D MIKPOA
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PucyHok 4.4 - Jluyeeas naHesb 8 pexume orepamueHo20 yrpasneHusl MpoepamMmMHbiM 3a0aquKkom

OpHopa3spsagHbin gucnnent "Ne" — nokasbiBaeT HOMep MporpaMMHOro 3ajaTtyvka, C KoTopow paboTtaeT
onepaTop.

Ha 4eTbipexpaspsagHbin aucnnent NMAPAMETP BbiBOOUTCS TeKyllee 3HavyeHWe, NO4aBaeMOE Ha BbIXOA
NpOorpamMMHOro 3agaTymka.

Ha 4etbipexpaspsagHein gucnnen 3ABOAHHA BbiBOOMTCA BpeMsi OO OKOHYaHMS TeKyllero Liara
nporpamMmmbl.

Ha TpexpaspsaHein aucnnen BUXIO Tekywmn war nporpaMmmbl.

Tpun cBETOAMOOHBIX MHAUKATOPa YKa3blBakT, B KAKOM COCTOSIHUM paboTaeT KOHTYp:

— NPOrpamMMHbIi 3aaT4uK B pexnme «paboTtay,
|| — nporpaMMHbIf 3aaT4uK B peXUME «May3ay,
M — nporpamMMHbIN 334aTUMK B PEXUME «CTOM».




39

NuueBas naHenb uMeeT 8 KnNaBuLL, C MOMOLLbIO KOTOPbLIX BEAETCS ONepaTUBHOE YMpaBrieHUe KOHTypamu
perynmpoBaHusi.

4.3.3 U3ameHeHune pexxMMoB paboyero ypoBHS, YPOBHMU 3aLlmThbl pabo4yero ypoBHsi

Ha paboyem ypoBHe BO3MOXHO uW3MeHeHVe pexuma paboTbl («paboTa», «naysa», «CTOn»)  —
ocyllecTBNeHMe nepexoda 13 pexuma "paboTa” B pexum "naysa”, ns pexuma "naysa" B pexum "cton", n3 pexvma
"cTon" B pexum "paboTta” n HaobopoT.

MmMeeTcs ypoBeHb 3alumThl ANA U3MEHEHNs pexnmoB. Ecnun onepatop He nodmeepxdaem CBOVX OENCTBUN
HaxaTueM knaeuwu [&], TO paHHble OEWCTBUS onepaTopa BOCMPUHMMAIOTCA Kak HeBepHoe [eiCTBUe WU
cryvaiHoe nepekmnioyeHne pexvma paboTsbl.

4.3.3.1 U3ameHeHune pexuma nporpaMMHOro 3agartymka
Pexum paboTbl mporpaMMHOro 3afjaTyuka SIBNSETCH 3arnoMuHaeMbiM cocmosiHueMm. Tlocrne BKMYeHus
NUTaHWsA perynsaTop HaxoAWTCA B TOM PEXWME WU Ha TOM e Lare, B KOTOPOM OH HaxoAWmncsi Ha MOMEHT

OTKIKO4YeHn4.

Bonee nogpobHo 6mbnunoTeka u onucaHwe yHKLUMOHANbHbIX OMOKOB, NpeacTaBeHbl B PyKOBOACTBE MO
akcnnyatauun NMPMK.421457.005 P32.

Bbibop pexvma ynpaeneHus: paboTta, naysa, CTon ocylecTBnsaeTca HaxaTtnem knasuwm [P/A] Ha nuueson
naHenu perynsitopa ¢ nocneayloLwmM HaxaTtvem knasuwwm [&].

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

- B pexume «paboTa» cBeTUTCS uHaMKaTop P,
- B peXMMe «naysa» CBeTUTCS uHaukatop - |,
- B pexxume «ctony» ceeTtutest uhamkatop M.

4.3.3.2 Mepexon mexay pexvumamm

<= [P/A] e [1na nepexofa B APYron pexum Heobxoammo HaxaTb knasuwy [P/A] Ha nuueBon naHenwu
perynaTopa.
[ | Mpy 3TOM HauHeT MuraTb oauH 13 uHaukatopos P, | unu [l
= [¢] [ns nepexoga B TOT WM MHOW PEXMM HYXXHO MPU MUraHMM COOTBETCTBYIOLLErO MHAMKaTopa

noaTBepanTb ero knaeuwen «Beigy.

YpoeeHb e Ecnu onepatop He Haxan knasuwwy [¢'] B mpouecce MuraHusi OQHOTO W3 WHAUKATOPOB —
3awumsl ukcayus 8biIbpaHHO20 pexxuma He NpPom3onaerT.

4.3.4 U3meHeHMe Wwara nporpaMmmbl

YT106bI M3MEHMTB LLAr MPOrpaMMHOro 3agatymka, kontponnep MUK-53H gonxeH GbiTb NnepesBedeH B pexvm
PABOTA. Tak e gomkHa 6biTb BbibpaHa naHenb MHAMKaLMM NPOrpaMMHOro 3agatynka — cBeTuTcst nHaukatop Mpr.
Ha ancnnen BUXIO BbiBOOUTCSA HOMEP TEKYLLEro Lwara nporpammsl.

LWar nporpammbl sIBNAETCA 3arnoMuHaeMbiM 3HadyeHuem. [locne BKIMIOYEHWUs NUTaHUS NPOrpaMMHbIN
3aaTymK HaumHaeT paboTy C TOro Lwara, Ha KOTOpoM Bbina Ha MOMEHT OTKITIOYEHUS.

Mpouenypa M3MeHeHUs Wara NnporpaMmb|

e [lpy BbIOpaHHOM COOTBETCTBYIOLLEM pEXUME MHAVKaUWMM BbiOpaTb HEOOXOAMMBIA HOMEpP
nporpammHoro 3agatyuka (1-9).

< [3aBa] e [1ns M3MeHeHus1 Homepa Luara nporpamMmmbl HEO6XoAMMO HaxaTb knasuwy [3aBa].
e Ha nnueBon naHenu HadnHaeT muratb gucnnen BUXIO. Ha gaHHoM aTane npy muratoLem

aucnnee BUXIA BO3MOXHO N3MEHEHME 3HAYEHNS BHYTPEHHEN 3a4aHHON TOYKM.

e C nuueBon naHenu ¢ nomouwbio knaeuw [A] “Oonbwe” n [V] “MeHblue”, yCTaHOBUTL
HeobXoaMMbI LWar, nHanumpyemon Ha aucnnee BUXIA.

e Ecnu onepatop Haxan knaeuwy [¢'] B npouecce muranus gucnnes BUXIO, - nporpamma
nepewaeT Ha BbIOpaHHbIN Lar.

YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOUX AEUCTBUI HaxaTueM knasuwm [&] B npouecce
3awumsli mMuranusa nHgmkatopa BUXIA, To nepexon Ha BbIOpaHHbIN Lar He Npon3onaeT.
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4.4 OnepaTMBHOE ynpaBrieHue naHenssMm MHAMKauum

4.4.1 O6wue npaBuna

Ons Toro 4yto6bl BECTM ONepaTUBHOE ynpaBrieHue naHensMu uHaukauum, koHtponnep MUK-53H pornxkeH
ObITb NepeBeaeH B pexxum PABOTA. Tak e ormkHa ObiTb BbibpaHa naHenb MHAnKauum — ceeTutest uHaukatop IHL.

B koHTponnepe MoxHo opraHusoBatb OT 0 40 9 naHenen nHaukaLuu.

OnepaTtuBHOe ynpaBneHve BedeTcsl MO M3bupaTernbHOMY MpuHUMMY: BbiOMpaeTcs HOMep WM AN Hero
KOHTPONUPYIOTCS 1 3a4atoTcs napameTpbl.

4.4.2 NlnueBas naHenb

IlnueBasa naHenb koHTponnepa MWK-53H B pexmme onepaTUBHOrO ynpasBreHUs NaHensaMu MHAMKauuu
npeacTtasneHa Ha puc. 4.5.

3HauyeHune, nogaBaemMoe Ha Homep naHenu WHgukatop "lHA"
cBoncTtBo Ne10 naHenu nHaukaumm MHaMKaumm (MaHenb nHankaumm)

3HayeHune, nogaBaemMoe Ha 3Ha4yeHune, nogaBaemMoe Ha

cBorcTBo Ne9 naHenu nHankauum ceoncteo Ne10 naHenu nHaukaumm

Knasuwin
ynpasneHus

NMAPAMETP. Ne Per ﬂpr IH,q dx Bux Mpm OW OT
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Ony N°KH PIA Memo 3Haq
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PUCyHOK 4.5 - Jluyesasi naHesib 8 pe)KUMe onepamueHoeo ynpaerieHus naHenamu UHOUKayuu

MIK-53H
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OpHopaspsagHbii gucnnen "Ne" — nokasbiBaeT HOMEpP NaHeny MHauKaumm, ¢ KoTopbiM paboTaeT onepaTop.

Ha yeTblipexpa3spsgHein gucnnen NMAPAMETP, 3ABOAHHA n TpexpaspsaHbii BUXI BeiBogATCS Tekylimne
3Ha4YeHUs CBA3HbIX NApaMeTPOoB.

JlnueBas naHenb nmeeT 8 KnaBuL, C MOMOLLBIO KOTOPbIX BEAETCS ONnepaTUBHOE YNpaBreHUe KOHTypamu
MHAMKaLUUN.

4.4.3 N3ameHeHMe 3ag4aHHOMN TOYKM NaHesNIu UHAUKALUKU

Ons Toro 4tobbl N3MEHUTL BbIXOA (PYHKUMOHaNbLHOro 6rnoka mHaukaumm, koHtponnep MNK-53H porkeH
ObITb NepeBeneH B pexxum PABOTA. Tak e gomkHa 6biTb BbibpaHa naHenb UHAUKaALUUN — CBETUTCS MHAUKaTOpP IHA.

Bbixoa AaHHOro dyHkUuoHanbHoro 6Grnoka sIBNsieTCs 3arnomMuHaembiM 3HavyeHueM. [locne BKMoYeHUs
nuTaHusa 6noK MHAMKaAUUM HaumHaeT paboTy C TEM e BbIXOAOM YTO U Oblf1 HA MOMEHT OTKITHOYEHUS.

Mpoueaypa naMeHeHUs1 BbixoAa 6110ka MHAMKaLUK

e [1py BbIOPAHHOM COOTBETCTBYIOLLEM PEXMME MHOUKALMU BbIOpaTbh MHTEPECYIOLWMIA HOMEpP
naHenu nHgukauum (1-9).

= [3aBa] o [1ns uameHeHus Bbixoda Onoka nHavkaumm Heobxoammo HaxaTb knaesuwy [3aBa].
A e Ha nuueBon naHenu HauymHaeT muratb gucnnen 3ABOAHHA. Ha ganHom atane npwu
0004 << muratowem aucnnee 3ABOAHHA Bo3mMoOXHO namMeHeHne BbixoAa yHKLMOHaNbHoro 6rnoka
MHOUKaUmMK.
= [A] e C nuueBon naHenu ¢ nomoubto knaeuw [A] “Oonbwe” n [V] “MeHblue”, yCTaHOBUTL

= [V] HeobXoAMMbIN BbIXOA,.
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= [&] e Ecnu onepatop Haxan knasuwwy [¢] B npouecce muranus aucnnes 3ABOAHHSA — Bbixoq
M3MEHUTCS Ha TOT, KOTOpPbIV Obin 3agaH.

4.5 OnepaTtuBHOe ynpaBrieH1e naHenbi MHAUKAUUM BXO4O0B (PYHKLUNOHANbHbIX
onokos

4.5.1 O6wue npaBuna

Ons Toro 4tobbl NpocMOTpeTb BXxoA yHKUMOHanbHOro 6noka, koHTpornep MWK-53H pgomkeH 6biTh
nepeseneH B pexxum PABOTA. Takke gorkHa 6biTb BbibpaHa naHenbs UHAMKaLumM BXoAoB hyHKLMOHamNbHbIX 6110k0B
— cBeTuTCH nHamkatop BX.

4.5.2 NlnueBas naHenb

Jlnuesasa nanens koHTponnepa MUK-53H B pexvme nHaukaumm BXOOHbIX NapaMeTpoB YHKUMOHamMbHbIX
6nokoB npeacTasneHa Ha puc. 4.6.

Homep Bxoga 3HayeHne napameTpa, KoTopblIii WHankaTtop "Bx"
dVyHKUMOHanbHoro 6noka nNpuxoauT Ha BblIbpaHHbIV BXOA (MaHenb nHamkauumn)
yHKUMOHanNbHOro 6rnoka

Homep dyHKUMOHanNbHOro

6noka

Knasuwin
ynpasneHus
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PucyHok 4.6 - [luyeeasi naHesb 8 pexxume onepamueHo20 yrpasneHusl naHesblo UuHOUKayuu 8xo008 ghyHKULOHarbHbIX 6110K08

YeTbipexpaspagHeii aucnnen NAPAMETP, B 4YacTHOCTU nepBbix 2 paspsiga UHAMKaUUW yKasbiBaloT Ha
HoMep (byHKUMOHanbHOro 6roka, a 3,4 paspsabl Ha HOMep BXxoAda 9Toro yHKUMOHaNbHOro 6rioka, KOTOPbIN HYXXHO
nhanumposatb. Ha gucnnen SABOAHHA BbiBOOUTCA TeKylee 3HaYeHe BXOOHOro napamMeTpa.

JlnueBas naHenb MmeeT 8 KnaBuL, C MOMOLLBIO KOTOPbIX BEAETCS ONepaTUBHOE YNpaBfeHUe KOHTypamu
MHOMKaUMWMK.

[aHHoe MeHI npefHasHa4YeHO TOMbKO ANS  MHAMKAUMU  MHTEPECYIOLEro BXOAHOrO napameTpa
yHKUMOHanbLHoro 6roka.

4.6 OnepaTuBHOe ynpaBrieH1e naHenbi MHOUKALMN BbIXO4oB (PYHKLUNOHANbHbIX
onokos

4.6.1 O6wue npaBuna

Ona Toro 4ToGbl NMPOCMOTPETb BbIXOA (PYHKUMOHanbHoro 6noka koHTponnep MWK-53H pomxeH 6biTb
nepeseneH B pexum PABOTA. Tak xe JomkHa ObiTb BblbpaHa naHenb MHAWKAUMU BXOOOB (PYHKLIMOHAMNbHbBIX
6nokoB — cBeTUTCA MHAMKaTop BUX.

4.6.2 JlnueBas naHenb

Jlnuesas naxens koHTponnepa MUK-53H B pexvme nHaukaumm BXOOHbLIX NapaMeTpoB YHKLMOHamMbHbIX
©OnokoB nNpeacTaBrneHa Ha puc. 4.7.
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Howmep Bbixoga 3Ha4veHue napameTpa, KOTOPbI BbIXOOUT C WHpukaTtop "Bux"
yHKUMOHanbHoro 6noka BblIGpaHHOro Bbixoaa dyHKUMOHaNsHoro 6noka (MaHenb nHavkauum)
Illllllll N

ynpasneHua

Homep | g V0
yHKUMOHA- (ARRRNN
nbHoro 6roka
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PucyHok 4.7 - Jluyesasi naHersb 8 pexume oriepamueHO20 yrpasrieHus naHesnbio UHOUKayuu 8bix0008 (hyHKUUOHabHbIX 6I10K08

YeTtbipexpaspsagHbii gucnnen NMAPAMETP, B 4yacTHOCTM nepBbiX 2 paspsga MHAWKauWM yKasbiBaloT Ha
HomMep dbyHKUMOHanbHoro 6noka, a 3,4 paspsabl Ha HOMep BbIXOAA 3TOro PyHKUMOHaNbLHOro 6roka, KOTOPLIN HYXXHO
nhanumposatb. Ha gucnnen SABOAHHA BbiBOOUTCA Tekyllee 3HaYeHNE BbIXOLHOMO napameTpa.

Jlnuesas naHenb nMeeT 8 KnaBwL, C NOMOLLBIO KOTOPbIX BEAETCA OnepaTVBHOE YNpaBrieHNe KOHTYypamm
NHANKaLUW.

[daHHoe MeH mnpegHasHavyeHo TOMbKO Afs  MHAMKAUMU  MHTEpecylollero BbIXOAHOMO napameTpa
dyHKUMOHanbHoro 6roka.

4.7 OnepaTMBHOEe yMnpaBfieHMe MaHenbl WHOMKALUMU U peAaKTUPOBaHUs
napamMeTpoB (pyHKLMOHaNbHbIX G10KOB

4.7.1 O6wue npaBuna

[nsa Toro 4tobbl MPOCMOTPETL UMW PefakTUpoBaTe NapameTp yHKUMOHaNbHoro 6noka, koHTponnep MUK-
53H pomxeH 6biTb nepeBedeH B pexum PABOTA. Tak e gomkHa ObiTb BbliOpaHa maHenb MHAMKaUMW BXOAOB
dyHKUMOHanNbHbIX 6nokoB — cBeTuTca mHAmkatop MNPM. NapameTpy, KOTOPbI HYXHO OTpedakTMpoBaTb, TakKke
HY>XHO NMPUCBOMTL hnar paspelueHns nporpammupoBanns B pexume PABOTA (cm. n. 5.2.1.4) - donar «Pch» npwu
NporpaMM1poOBaHnM M3 NPOrpaMMHOro naketa «Anbga.

4.7.2 NlnueBas naHenb

JlnueBasa naHenb koHTponnepa MWK-53H B pexume uHankaumy BXOAHbIX napaMeTpoB (PyHKUMOHANbHbIX
6rokoB npeacTasneHa Ha puc. 4.8.

Homep napametpa 3HaueHne napameTpa Wugukatop "Mpm" (MapameTpsbl
dyHKUMOHanbHoro 6noka dyHKUMOHanbHoro 6noka byHKUMOHaNbHbIX 6510KOB)
Knasuwu
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PucyHok 4.8 - Jluyeeas naHesnb 8 pexume ornepamugHo20 ynpasneHu;v naHenbo UHOUKayuuU rnapamempoe yHKUUOHabHbIX
6r10ko8
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YeTbipexpaspagHbii aucnnen NMAPAMETP, B 4acTHOCTM nepBbiX 2 paspsga UHAMKAUUKM yKasbiBaloT Ha
HoMep byHKLMOHanbHoro 6noka, a 3,4 paspsiabl Ha HOMep nNapameTpa (YHKUMOHANbHOro 6roka, KOTopbIA HYXKHO
UHOMUMpoOBaTb unu pepaktupoBatb. Ha awucnneir 3ABOAHHA BbiBoguTcs Tekyllee 3HadeHWe BbliGpaHHOro
napameTtpa.

JlnueBasa naHenb nmeeT 8 KnaBuLl, C MOMOLLbBIO KOTOPbIX BEAETCS OnepaTMBHOE yrpaBrneHne KOHTypamu

WHOMKaLUN.
[laHHOe MeHIo NpeaHasHaYeHo TOJbKO AJ1S MHAVKALMW MHTEPECYIOLLErO BbIXOAHOTO NapaMeTpa

yHKUMOHanbHOro 6roka.
4.7.3 U3ameHeHue BbIOpaHHOro napameTtpa PyHKLMOHaNbLHOro 6noka

Onsa Toro 4ytobbl u3MeHUTL napameTp GyHKUMOHanbHoro 6noka koHTponnep MWK-53H pomxeH 6biTb
nepesefeH B pexum PABOTA. Tak xe gomkHa 6biTb BbibpaHa naHenb MHAMKaLUM 1 peaakTMpoBaHUs napaMeTpoB
yHKUMOHanNbHbIX 6nokoB — cBeTuTca nHaukaTtop [pm. MNMapameTp AaHHOro dyHkuMoHansHoro 6roka senseTcs
3arnomMuHaeMbiM 3Ha4eHueMm. [locne BKNYeHWs nuTaHusa 6nok HaunHaeT paboTy C Tem e napaMeTpoM YTO 1 6bin
OTpedaKkTMpoBaH Ha MOMEHT OTKITIOYEHMS.

Mpoueaypa uamMeHeHUs NapaMmeTpa PyHKLMOHANLHOro 6roKa
o [py BbIGPAHHOM COOTBETCTBYIOLLEM PEXMME MHAMKALMWM U PefakTUpOBaHUsi MapaMeTpoB

dyHKUMOHanNbHbIX Gnokos. BbibpaTe Heobxoaumbii HOMep byHKUMOHanbHoro 6rioka u
HOMep napameTpa, KOTOPbI HYXHO OTpeaakTMpoBaThb.

= [A] e C nuvueBow naHenu ¢ nomolubio knasuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTL
= [V] HeobxoanMoe 3HaveHve napamMmeTpa pyHKUMOHanbHoro 6noka.
= [J] e Ecnu onepaTtop Haxkan knaeuLy [¢] — BbIXOA M3MEHUTCS Ha TOT, KOTOPbI Obin 3adaH.

4.8 KoHTponb owmnb0K

4.8.1 Obwee Ha3Ha4YeHUe

KoHTtponnep MUK-53H ocHalleH dyHKumen onpegeneHns owmnbok, npyu BO3HUKHOBEHUW KOTOPbLIX MUraeT
uHamkatop MeHio «Ow», Ha [aHHOM YpPOBHE MEHI €CTb BO3MOXHOCTb MPOCMOTpa Tunma M koga owunbku
HeucnpasHocTel (cM. Tabnmuy 5.6.2).

4.8.2 JllnueBas naHenb

Jlnueeas naHenb koHTponnepa MUK-53H B pexnme nnaukaumm ownMbok npeacrasneHa Ha puc. 4.9.
Konunuyectso owmbok Homep owwmnbkm Tun owmnbkn Koa owwmbkm Wugukatop "Ow" (Owmnbkm)

Knasuwin
yrnpaeBneHus

nAPAMETP Per Mpr lna Bx Bux Mpm OW OT

— =N/ \ OKY O0O0O0O0O0O@O
Ne KH. PIA Memo 3Ha
OPY
) 'c@O0E®
3ABOAHHA BUXIO e OPS NekH. 3aBg. BBIA 3Ha'~l D
O ©
(Y0000

MIK-53H

A MIKPOA

PucyHOK 4.9 - Jluyesasi naHesb 8 pexumMme orrepamusHO20 yrnpasesieHuUs rnaHesibo UHOUKayuu owubok

YeTbipexpaspagHeii aucnnen NAPAMETP, B 4acTHOCTU nepBbix 2 paspsiga UHAMKaUUW yKasbiBalOT Ha
KonunyectBo owwnbok, 3,4 paspsgbl Ha Homep BblOpaHHor owwnbku. Ha gucnnen 3ABOAHHA BbiBOAMTCS TMN
BblOpaHHOM owwunbku, a Ha aucnnen BUXILO koa owmbku (Mnu B pexume nporpaMMmpoBaHusi napameTtp 6.04).

JlnueBas naHenb MMeeT 8 KnaBuLl, C MOMOLLBIO KOTOPbIX BEAETCS OnepaTtMBHOE YNpaBrieHNe KOHTypamu
WMHOMKaLWK OLINOOK.

[aHHoe MeHIo NpeaHa3Ha4YeHo TOMbKO AN MHAMKALMKU TUMNa U Koga OLUMOGKK.
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5 MporpamMmmunpoBaHue, HACTPOMKa U KOHTPOIb

5.1 lnueBas naHenb B peXumMe NporpaMMupoBaHus

Jlnuesasa naHenb koHTponnepa MUK-53H B pexvme nporpaMMuMpoBaHUS M HacTPOMKW NpeacTaBreHa Ha

puc. 5.1.
VHaovkaumst napameTpa Homep ypoBHSA KnaBuiwa 0TMEHbI BbINONTHAEMbIX
[MNe3 nporpammMmnpoBaHust OencTeumn
MHankaumns napameTpoB KnaBuwn nameHeHnsi 3Ha4eHus
[MNe1 n MNe2 napameTpa

e e e e e e
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WHankaums KnaBuwn nameHeHuns KnaBuwa ans nHeepcum Knasuwa nogTBepxaeHns
napameTpa YPOBHS NporpaMMmnpoBaHms BXOZHOI0 curHana npwu BbIMOMHAEMbIX AENCTBUN
[MNe4 HacTpoWKe cBs3en

PucyHok 5.1 - Jluyesas naHesnb koHmposnepa MUK-53H e pexume npoepammuposaHusi
5.1.1 UnamkaTopbl n gucnnen

CeeToanoaHble MHOMKATOPb! CUMHanu3npyloT O pexume paboTbl, BoibpaHHOW npoueaype u owwnbkax. Ha
LMdpOoBbIE CEMUCETMEHTHbIE MHAMKATOPbI BLIBOAATCS HOMEpa M 3Ha4YeHWs NnapaMeTpos.

gucnneﬁ HasHayeHue gucnnes B pexvume NporpaMmMmumpoBaHus

e KAHAI (Ne) MHamumpyeT HOMep YPOBHSI NMPOrpamMmmMuUpOBaHKSI.

e MAPAMETP MHavumpyeT HoMep BbIGpaHHOro napameTpa.

e 3ABOAHHA MHanumpyeT 3HayeHne napameTpa nporpaMMmMpoBaHns UM KOHUrypaumm.
e BUXIO Ha paHHbI gucnnen BbIBOAATCHA 3HAYEHUS BCNOMOraTenbHbIX NapameTpos.
WHgukatop HasHayeHue nHaukaTopa B pexume NnporpaMmMmpoBaHus

o P CeeTtunTCsl, ecnu koHTponnep Haxoautes B pexxume NMPOMPAMMUPOBAHUE.

He cBetutcs, ecnu koHTponnep Haxoautcs B pexxume PABOTA.
e OT MHavumpyeT Hannymne oTKkasos.

e OLL MuouumpyeTt Hannyme ownbok.
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5.1.2 KnaBuatypa

KnaBuwu wucnonb3ytloTcs Ans Bblbopa YpPOBHS MPOrpamMMUpPOBAHWS, PEXWMOB, [ANs  WU3MEHEHUs
napameTpoB, 3arycka TecToB U T.4.

KnaBuwa mnu

HasHayeHue knaBul B peXXume nporpaMmmMmpoBaHuUs

KOMOuHauus
KombuHauums
KnaBuL

[L] MeHto +
[NekH V]

KombuHauums
KnaBwi

[L] MeHto +
[NekH 1]

e [U] MeHio

o [¢] Bein

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

e [A] 3Hau.

o [V] 3Hau.

Mcnonb3yetca Ons nepexofja B PeXuM MporpaMmumpoBaHus. [laponb Ans Bxo4a B PeXum

nporpammMmmpoBaHunsa «0002».

O nepexoge B pexum NMPOrPAMMUPOBAHWE cBugeTtensctByeT cBedeHne nHamkartopa MNP.
[Mpu aTom B pexume NporpaMMMpoBaHNSA (OYHKLMOHAMNbHbIE BNOKM HEe BbIMOMHATCA U

B KOHTpONfepe MOXHO W3MEHATb BCe 3anporpaMMMpOBaHHble napameTpbl, 6roku,

KOHUIypaumio, KOHCTaHTbI U T. 4.

Mcnonb3yetca ans nepexopa B pexxum PABOTA.
Mpwn nepexope B pexxum PABOTA uHgukaTop MNP racHeT u 3acBeTuTCca nHankatop PB.

B pexume paboTbl MOXHO KOHTPONMPOBATb CWUrHanmbl W MapamMeTpbl, HO HWKakune
napameTpbl KpOMe KO3(PULMEHTOB N3MEHATb HEMNb3S.

B pexnme TMNPOTPAMMWPOBAHWE paHHas «knaBuwa BbINOMHAET (YHKUMIO OTMEHbI
BbINOSTHEHHbIX AEACTBUI, onepaumi.

«[O] MeHio» — knaevwa OTMeHbl. HaxaTtne 3Toi knasuwn cbpacbiBaeT Bbi3BaHHbIE
napameTpbl, OCTaBMAs Ha Aucnnee nuwb nepsbii napameTp. Ecnu knasBuwa «[O] MeHio»
HakumaeTcss 40 nocrefHero Haxatusi knasuwmn «[<'] Beig», ycTaHOBMNeHHble napameTpbl B
namsaTb He BBOOSTCS.

Knaevwa npepgHasHaveHa AON1s NOATBEPXKAEHWS BbINOMHAEMbIX AEWCTBUI, onepauni u Ans
dukcaumm BBOAUMBIX 3Ha4YeHWn. Hanpumep, dukcauma BBoAa W3MEHEHHOro 3HaveHus
napameTpa, a Takke nNpoaBUXEHNE NO YPOBHAM NPOrpaMMmMpoOBaHUS 1 T.M.

«[¢] BBia» — knaBulia MMeeT ABOWHOE Ha3HaYeHWe: OHa UCTonb3yeTcst Ans Bbibopa
HY>XHOrO nNapameTpa 1 Ans BBOAA YCTAHOBIEHHbIX NapameTpoB B namsaTb. B kaxaow onepauun
Mo NPOrpamMmMM1pPOBaHNIO, HACTPOWMKE U KOHTPOMIO MCMONb3YeTCs HECKOMbKO nMapameTpoB. Bbizos
3TUX NapaMeTpoB Ha AWCNSIEN OCYLLEeCTBMASETCH MOCMeAOoBaTeNbHO: MPWU KaXOoM Haxatuu
knaeuwu «[<'] BBia» Ha COOTBETCTBYIOWMUIA AUCNIEN Bbi3bIBAETCH OYepedHON NapameTp,
y4yacTBYIOLMIA B AaHHOW onepauun. ITOT napameTp npu HeobXoAMMOCTM MOXET U3MEHSTbCA C
nomMoLLbto knasuw «[ Al», «[V]».

Mocne Toro, Kak BCe mapameTpbl, y4acTBylOLMe B AaHHON npoueaype, OyayT Bbi3BaHbI
W ycTaHoBMeHbl, ouyepedHoe (nocnefgHee HaxaTtve knasuwu «[&] Beig» cbpacbisaet
BbI3BaHHbIE MapameTpbl.

Kpome Toro, B pexume nporpaMMypoBaHusi, 3TO NocriefHee HaxaTue knaeuwmn «[&]
BBia» BBOAUT yCTaHOBMEHHbIE NapaMeTpbl B NamMsTb.

Mcnonb3yeTtca AN U3MEHEHUss HoMepa YPOBHSA MEHIO B CTOPOHY YBENUYEHUS.

Mcnonb3yeTtca Ansg usMeHeHuss Homepa YpOBHSA MEHIO B CTOPOHY YMEHbLLUEHUS.

Mcnonb3yeTcs Ans MHBEPCMU BXOAHOMO CUrHara npu KOHMUrypupoBaHnm CBsi3en Ha ypoBHe 3.
KnaBuwa "Gonbwe". TNpu Kaxgom HaxaTuy 3TOM KNaBWWIKM OCYLLECTBISIETCH YBENUYeHue
3HayeHnss naMeHsieMoro napameTpa. [pn yaepxuBaHUM 3TOM KNaBULLKM B HaXXAaTOM MONOXEHUN
yBENUYEHNE 3HaYEHN NPOUCXOANT HENPEPLIBHO.

KnaBuwa "meHbwe". lMpu Kaxgom HaxaTuu 3TOW KMaBULIKM OCYLLECTBNSETCH YMEHbLUeHne

3HaYeHus1 uaMeHsieMoro napameTpa. [pu yaepxuBaHuM 3TON KNaBULLM B HAXATOM MOSNOXEHUN
YMeHbLUEHNE 3HAaYEHNIN MPOUCXOAUT HEMPEPBIBHO.

MpumeyaHue. pyu M3MEHEHMU 3HAYEHUI NapaMeTPOB [AEWCTBYIOT PEXUMbl YCKOPEHHOrO W3MEHEHUS
3Ha4eHun — cMm. puc. 4.2.

5.1.3 Pexxum nporpamMmMupoBaHuA U paboTbl

KoHTponnep MoxXeT HaxoauTbCS B OAHOM U3 ABYX PeXUMOB: nporpammupoBanus (MP) nunm pabotel (PB). B
pexvme nporpaMmMnpoBaHns Nporpamma KoHTponnepa He paboTtaeT. B aToM pexxvme cocTosHUE BCeX ero BbIXOA0B,
TanMepoB, CYETYMKOB W SYEEeK HaKOMMeHWss 3aMOPOXEHO, a Ha nuueBOW naHenu ceetutca wuHaukatop [1P.
McknioueHrem siBNSeTCS TOMbKO Tavep peanbHOro BpeMeEHW.

B pexume nporpaMMuMpoBaHUA MOXHO M3MEHATb BCE MapaMeTpbl, Kak KOHTponnepa B LENoM, Tak u
byHKUMOHanbHbIX 6rOKOB.

B pexwume paboTbl cBeTUTCA cBeTOAMOAHbIN MHAnkaTop PB (MNP He cBeTuTCS).
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B pexume paboTbl KOHTpOMMEep BKMO4YeH B pexum ynpaenenus. Mpu nepexoge B 3TOT pexum paboTa
KOHTpONnnepa Ha4MHAEeTCsl C TOr0 COCTOSIHUSl, B KOTOPOM OH Haxoawncss B MOMEHT Mepexofa B PEeXUM
NporpaMMMpoBaHust (3TO BEPHO NMULLb ANst TOW YacTu CTPYKTYpbl OYHKLMOHAmNbHbLIX 610KOB, KOTOpasi HE MEHsiNach B
pexume nporpaMMmMpoBaHuns).

B pexvme paboTbl MOXHO KOHTPONMPOBATL NapameTpbl U Bbixoaa b6rnokoB, a Takke U3MEHSATb NapameTpbl.
Mpu nepexoge u3 pexuma «NpPoOrpamMMMpoBaHME» B PEXMM «paboTa» KOHTYpbl PErynMpoBaHWs BKMYalOTCS B
paboTty 6e3ynapHo.

Mpu HannuuKM OTKA30B B KOHTPOMNEPE HEBO3MOXHO NEPENTU B peXnMM paboTbl KOHTPONepa A0 MNOJIHOro
YCTpaHEHNsi OTKa30B.

5.2 TexHONorn4yeckoe nporpaMmmMmmpoBaHue U TeCTupoBaHue
5.2.1 MNpouenypa nporpammMmupoBaHusA

Beizos pexuma NMPOMPAMMUPOBAHUE 3awuieH naponem u ocyuwiectensetcs u3 pexuma PABOTA
anutenbHbiM, 6onee 3-x cekyH, HaxaTnem KomouHaumm knasuwl  MeHtro + [NekH ~L].
Mocne atoro Ha pgucnnen MNAPAMETP BbiBogsaTca cumsonbl "PASS" — BBog napons. Ha gucnnen
3ABOAHHA BeiBOANTCA Muratowlee 3HadeHme napons: «0000».
C nomolupbio knasuwn A BBecTy naposb: «0002» 1 KpaTKOBPEeMEHHO HaxaTb knasuy [&].
Ecnu naponb BBeaeH He 8epHoO — npubop ocTtaeTcsa B pexume PABOTA.
Ecnu naponb BBeAeH sepHo - To npubop nepenget B pexum NPOMPAMMUPOBAHUE.
Mepexop, B pexum NMPOIPAMMUPOBAHUA ykasbiBaeT cBeTswmiAca nigukatop MP.

B pexume nporpaMmupoBaHuMs 3adalTcs  BCE  MporpaMmMupyemble  napameTpbl  KOHTponnepa,
onpegensitolmne ero YyHKLUMOHANbHY CTPYKTYPY.

OneMeHTbl NuUUEeBON naHenu (AWMCnnen, WHAMKATOPbl, KMaBULLIM) B PEXUMEe MporpamMmmmnpoBaHus
npeactaeneHel B pasgene 5.1. dopmat uHavkauum uHGOpMaUMM Ha [ucnnesx npyv MNporpaMMmpoBaHAM U
TecTMpoBaHun npuseneH Ha puc. 5.1.

B koHTponnepe mmetloTcs BoceMb npoueayp (M COOTBETCTBEHHO BOCEMb YPOBHEN) MPOrpaMMupoBaHus,
KoTopble npeAcTaBrneHbl HWke. Kaxxgaa npouegypa nporpammMuMpoBaHUs MMEeT CBOW YpPOBEHb, MHOUUMPYEMbIA Ha
oncnnee «Ne» (KAHAJT). B nocnepylowux pasgenax npuBogutcs noApobHOe onucaHue Kaxaow npouenypbl
TEXHOSOMMYeCcKoro NporpaMMmMpoBaHns U TECTUPOBAHUS.

CocTtosiHne gucnnes
«Neo» (KAHAI) HanmeHoBaHuMe ypoBHSA 1 npouenypbl NPOorpaMmMmMpoBaHus
Homep ypoBHs

HacTtporka konnyecTtBa yHKLMOHaNbHbIX GITOKOB, KONMMYECTBA KOHTYPOB
1 perynupoBaHusi, NpOrpamMMHbIX 3a4aTYMKOB U KONMYECTBA NOSb30BaTENbCKNX
naHenen UHAMKaUuM 1 ynpaeneHus

MporpaMmumpytoTcs oyHKLMOHanNbHbIe 610KM B MporpaMme nosb3oBaTens, Homep,
Tvn 6noka, 6a30BbIV agpec NapameTpPoB M MOAMMDMKATOP KOIMYeCcTBa BXO4OB

MporpammupytoTcs CBA3M PYHKUMOHANBHOro 6roka B nporpaMmMe nonb3oBartens

HacTpoiika napameTpoB yHKUMOHaNbHbIX 6r1okoB

TeCTVIpOBaHVIe ANCKPETHbLIX N aHanoroBbIiX BXOA0OB-BbIXO40B, Kanm6poal<a
aHarnoroBbIX BXO40B U Kanm6poaka aHarnoroBbIX BbIXO40B

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

Ha gaHHom YPOBHE NMpon3BOoANTCA KOHTPOJIb OTKAa30B Npu nporpaMmMmnpoBaHuUmn

Ha gaHHom YPOBHE NMpon3BOANTCA COXpaHeHMe nporpaMmmMbl NONb3oBaTENA, HACTPOEK
N NapameTpoB B SHEProHE3aBNCUMON NAaMSATH KOHTponepa

0 | N|O |01 W DN

[r’r NN Homep
A yposHs

1,2 pas3psag
aucnnes 3,4 paspsg
«MapameTp» aucnnes NapameTp

CrTr T o
prar o i1

3 -

Oucnnen Oucnnen
«3aBgaHHa» «Buxig»

PucyHok 5.2 - IHOukauyusi napamempo8 HacmpoUKU 8 pexume rnpoepaMmmuposaHusi
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5.2.1.1 Hactpouka konu4yecTBa 6110KkoB

Ha paHHOM ypoBHE NporpamMMMpoBaHWsl YCTaHaBMBAETCS HEOOXOAMMOE KONMMYeCTBO (DYHKLMOHAMNbHbLIX
GrOKOB, KONMMYECTBO KOHTYPOB PErynupoBaHusi (PerynsitopoB), KONMYECTBO MPOrpamMMHbIX 3a4aTyMKOB, a Takke
KONMMYeCTBO MONb30BaTENbCKUX NaHenen MHAUKaUMmn 1 ynpaeneHus.

Tabnuya 5.1 — [MpogpammuposaHue KOHmpoepa

ﬂucl?gﬁzﬁm» Oucnnen NAPAMETP Aucnneit Avcnneit
Homep ypoeHs LA 20 . 3ABOAHHA BUXIO
-1, 2-1 pa3psag 3-1, 4-1 pa3psag
00...98 00...09 0000 ... 0009 000 ... 009
1 Konuyectso Konunyectso KonuyectBo Konuyectso
PYHKLMOHANbHbIX KOHTYpOB nporpamMmmHbIX Nnosib3oBaTeNbCKUX
6nokoB perynmpoBaHus 3aaT4nKoB naHeneun

Mocne BBOAa BbIWeNepeYncrieHHoOW WHdopMaumm B KOHTponnepe OopMUMPyeTcs WUCMONHUTENbHBIN
nporpaMMHbIA  MOAYMb MporpaMmbl MONb30BaTENs, 3arpyXeHHOW C KOMMbioTEpa WM BBEOEHHOW C nepeaHen
naHenwu.

Mpwn BBOAE 3Ha4YeHusa «00» B 1-m n 2-m paspsge aucnnes NMAPAMETP nponssBoguTcs ounctka nporpammbl
nonb3oBaTens.

BrHumaHue! [aHHyl0 onepauvio Heo6XxoAMMO BbINONMHUTL NepeA 3anMcbid HOBOMW NporpamMvbl B
KOHTponep.

Mpu BBOAE NapameTpoOB AAHHOrO YPOBHS BO3MOXHO CBeYeHue uHaukatopa otkasz OT, B gaHHOM
criyyae Heo6xoAMMO MNpPOBEpPUTb NPaBUNLHOCTb MNPOrpaMMMpPOBaHUA  (PYHKUMOHANbHbLIX OGrOKOB,
nporpaMmmupoBaHue cBfize GI1I0KOB, yCTAaHOBKY M HacTpPOMKYy napamMeTpoB, UM NOATBEepAUTL elle pa3 Bce
3Ha4eHUsl 4aHHOTO YPOBHS.

5.2.1.2 NporpammupoBaHue yHKLMOHaNbHbIX G/I0KOB
Ha gaHHOM ypoBHe nporpammupyeTcst Homep yHKUuoHansHoro 6rnoka B nporpaMme nonb3oBaTens, Tun
6roka (cornacHo 6ubnuoTteke pyHKLMOHanNbHbIX 6r10koB), 6a30BbIN agpec NnapaMeTpoB U MoguduKkaTop KonnyecTsa

BXOA0B U/1nu napameTpoB.

Tabnuya 5.2 — [pozpammuposaHue KOHMposIepa

HMCI?:I?I:J('(INE» Oucnnen MAPAMETP Oucnneit [ucnnes
oA .. 3ABOAHHA BUXIA
Homep ypoBHs 1-i, 2-1 pa3psaa 3-1, 4-1 pas3psag
00 ... 98 00...99* 0000 ... 0600 001 ... 012 **
2 Homep 6rnoka Tun 6noka BbasoBbit agpec MoaudumkaTtop
napameTpoB KonunyecTsa BXo40B
1 NapamMeTpoB.

* Cm. 6ubnnoTeky hyHKLMOHanNbHbIX GIIOKOB.
** [Ins 6NokoB, KOTOPble HE UMEDT MoauduKaTopa, 3TOT napameTp Bcerga paseH 001.

5.2.1.3 MporpammMmupoBaHue cBA3en
Ha gaHHOM ypoBHE NMporpaMmMmpyoTcst CBA3M yHKLIMOHANbHOro 6rioka B nporpamMmme nornb30BaTensi.

Tabnuuya 5.3 — [MpoepammuposaHue KOHmMporepa

ﬂucl?::zﬁNe» Oucnnen MAPAMETP Oucnneit Oucnneit
3ABOAHHSA BUXI
Homep ypoBHs 1-ia, 2-i pa3psg 3-, 4-i1 pa3psan A A
00 ... 98 01..99* 0000 ... 0099 01... 12** unn
3 -01 ... -12 **
Homep 6noka Homep Bxoga Homep 6rnoka Homep Bbixoga **
* 00...N — Bce Bxoaa 6nokos (N — BxoaoB)
(N+1) ... (N+M) — Bce cBovicTBa 6noka (M — cBOWCTB).

B kaxxgoro 6noka [omkHbl ObITh CBSA3aHbl BCe BXOA4a, MHaYe byaeT BbiaaBaTbCsi cMrHan otkasa (oTtkasd Ne6 —
He TMOAKIIOYEHHBbIN BX0A). Takke MOXHO CBS3biBaTb W CBOWCTBA Onoka, Ans TOro 4tobbl B KaXdoM LMKMe
nporpamMMbl 3anMMcbiBaTb B CBOMNCTBO AaHHOrO Grioka 3HavyeHue HyXXHOro BbixoAa apyroro 6rioka.

** [Mpun nporpaMmmmnpoBaHuK CBsA3el, NOcne BBoAa 3HadYeHUs HoMepa Bbixoda Ha gucnnee BUXIO, HaxaTne
knaBuwu [3aBd.] ycTaHaBNMBaeT MHBEPCUIO OAHHOW CBSI3W, YTO OTOOpaxaeTCcst CUMBOSIOM «-».




5.2.1.4 Hactpoika napameTpoB

Ha faHHOM ypOBHe Npov3BOAMTCS HACTPOWKa NapamMeTpoB OYHKLMOHAMNbHBIX GIIOKOB.

Tabnuya 5.4 — NpozpammuposaHue KOHMposIepa

ﬂwcl?::zﬁm» Oucnnen MAPAMETP Iucnneit ucnneii
H N L. 3ABOAHHA BuUXig
OMep YypOoBHs 1-n, 2-1 pa3psag 3-1, 4-n pa3psa
00 ...98 01..99 -9999 ... 9999 000, 001
4 Homep 6roka Homep napameTpa 3HaueHne PaspelueHue name-
napameTpa HeHusi napaMeTpoB*

* YcTaHOBKa AaHHOMO 3Ha4YeHWs paspeluaeT unm 3anpellaeT NPou3BOAUTL M3MEHEHVe AaHHOMo napameTpa
B pexume PABOTA. [Ins vu3mepeHus napameTtpa HYXHO B pexume paboTbl KOHTporrnepa nepentu Ha naHenb
WHAMKaLUN U pefaKkTMpOBaHUS napameTpoB MYHKLMOHANbHbLIX 61okoB (CM. n. 4.7).
CoOCTOsIHME AaHHOIo 3HaYeHust:

5.2.1.5 TectupoBaHue 1 KannbpoBKa BXOAOB-BbIXOA0B

000 — 3anpelLueHo U3MEeHATb AaHHbIN napameTp B pexvume PABOTA,
001 — paspelLueHo U3MeHATb AaHHbIV napameTp B pexvume PABOTA.

Ha pgaHHOM YpOBHE MNPOM3BOAUTCA TeCTUpOoBaHMWE [OUCKPETHbIX W aHanoroBblX BXOA4OB-BbIXO40B
KOHTpoOnnepa, a Takke aBTtoMmatnyeckada u pyvyHaa KaJ'IVI6pOBKa aHarnoroBbIX BXOA0B.

Tabnuya 5.5 — [MpoepammuposaHue KoHmposnepa

ucnnen .

«rﬂz» KAHAN Aucnneit NMAPAMETP 3 Ovcnneii
Homep — — Oucnnen 3ABOAHHA BUXILL
YPOBHSA 1-n, 2-1 pa3psag 3-1, 4-n pa3psg

01 Homep Bxopa XXXX — 3Ha4eHue BxogHoro curHana (%) 000
TecT aHanoroBbIX XXXX — 3Ha4YeHne BXOOHOro curHana, 001
BxonoB All-Al4 01 - 1-n BxoA YTO COOTBETCTBYET Havany wkansl (%)
XXXX — 3HA4YeHne BXOOQHOro curHana, 002
4YTO COOTBETCTBYET KOHLY Likanbl (%)
02 — 2-n Bxog AHanoruyHo 1-my Bxogy
03 — 3-1 BXop, AHanornyHo 1-my Bxogy
04 — 4-n BXop AHanornyHo 1-my Bxogy
05-08 B naHHOM mogenu KoHTponnepa He NCnonb3yeTcs
02 Homep BbIxopa XXXX — U3BMEHEHUE 3Ha4yeHud Bbixoaa (A, | 000
TecTt 01 — 1-# BbIXOA Y)
aHanoro.soro XXXX — CMelLleHVe Bbixoaa, B % 001
Bbixoga AO XXXX — KOAPPULMEHT ycuneHus, B ef. 002
03 Homep Bxopa 0000 — Bxog OTKIHOYEH 000
Tect auckpeTtHbix | 04 — 1-i BXxog 0001 — Bxog BKIKOYEH (nogaHo =24B)
Bxogos DI4-DI27 05 — 2-n BxoA AHnanoruyHo 1-my Bxoagy
06 — 3-1 BXof, AHanornyHo 1-my Bxogy
07 — 4-n Bxog AHnanoruyHo 1-my Bxoagy
5 27 — 24-n BXopq AHanornyHo 1-my Bxogy
04 Howmep BbIxoaa 0000 — BbIXOA, OTKMNOYEH 000
TecT anckpeTHbix | 06 — 1-1 BbIxoA4 0001 — BbIXOA BKNHOYEH
Bbixogoe DOB- 07 — 2-n BbIXOA AHanorn4Ho 1-my BbIxogy
D029 08 — 3-1 BbIXO, AHanoruyHo 1-my Bbixogy
09 — 4-1 BbIXO[, AHanoru4Ho 1-my BbIxoay
29 — 24-1 BbIXOA AHanornyHo 1-my BbIxogy
05 Homep Bxoaa xxxx — COCTOsIHNE (PU3NYECKOro BXOAA 000
ABTOMaTUN4eCKas ABTOMaTUYeckasi kannbposka He
kannbposka 01 — 1-n BXopg npoBOANTCS
aHanoroBbIX xxxx — CocTosiHne cumanyeckoro Bxoga 001
Bxogos Al1-Al4 ABTOMaTM4eckasi kKanMbpoBka Ha4ana
LKasnbl
xxxx — COCTOsIHNE (PU3NYECKOro BXOAA 002
ABTOMaTMYECKas KanMbpoBka KOHUa
LKanbl
02 — 2-n BxoA AHanoruyHo 1-my Bxogy
03 — 3-n BxoA AHanoruyHo 1-my Bxogy
04 — 4-n BXop AHanornyHo 1-my Bxogy
05-08 B gaHHOM Mogenu KOHTponsepa He Ucnonb3yeTcd
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OkoH4aHuUe mabnuubi 5.5 — [poepammuposaHue KoHmposepa

ucnnen -

«rftlz» KAHAN Aucnnen NAPAMETP . Oucnnen
Homep - - — Ouncnnen 3ABOAHHA BUXIO
YPOBHSA 1-n, 2-n paspan, 3-1, 4-n pa3psp

06 Homep Bxopga xxxx — CocTosiHue manyeckoro Bxoga 000 — He
Py4Has PyyHas kannbposka Havana Likansl COXpaHATb
kanubposka 01 — 1-n BxoA 001 -
Ha4vana Lkanbl 02 — 2-n BXof, AHanorn4Ho 1-my Bxogy COXpaHATb
aHanoroBbIX 03 — 3-n BXxof, AHanornyHo 1-my Bxogy
BxoaoB Al1-Al4 04 — 4-1n BXOA AHanornyHo 1-my exogy
05-08 B naHHOM Mofenu KOHTponnepa He NCNonb3yeTcst
07 Homep Bxopna Xxxx — CocTosiHue chumanyeckoro Bxoga 000 — He
PyyHas PyuyHas kannbpoBka KoHLa LuKanbl COXpaHATb
kannbpoBka 01 - 1-n Bxop, 001 -
KOHUa LuKanbl 02 — 2- BXop, AHanornyHo 1-my Bxogy COXpaHATb
aHanorosbIX 03 — 3-n BxoA AHnanoruyHo 1-my Bxoagy
Bxogos All-Al4 04 — 4-i4 BXOA, AHanornyHo 1-my Bxoay
05-08 B gaHHOM Mogenu KOHTpossiepa He NCNOfb3yeTcs
08 Homep BbIXoga XXXX — 3Ha4yeHue, nogasaemoe Ha Bbixog | 000 — He
npv kannbpoBKe Havana Lwkanbl COXpaHATb
PyuHas 01 — 1-n BbIXOA 001 -
5 kanbposka COXpaHsiTh
Havyana Lkanbl
aHanoroBoro
Bbixoga AO
09 Homep BbIXxoga XXXX — 3Ha4yeHue, nogasaemoe Ha Bbixog | 000 — He
npu kannMbpoBKe KOHLA LUKanbl COXpaHATb
PyuHas 01 — 1-n BbIXOA 001 -
kannbpoBka COXpaHATb
KOHLa LUKanbl
aHanoroBoro
Bbixoga AO
10 01 - cekyHapl 0000 — 0059 000 — He
Kanubposka 02 - MUHYTBI 0000 — 0059 COXpaHATb
Tanmepa 03 - yachl 0000 — 0023 001 -
peanbHoro 04 - geHb Hegenu 0001 — 0007 COXpaHATb
BpeMeHun 05 - yucno mecsiua 0001 — 0031
06 - mecsay, 0001 - 0012
07 - rog, 0000 — 0099 (2000 — 2099)

5.2.1.6 CucteMHble napameTpbl

Ha paHHOM ypoBHE NPOU3BOAWTCS HACTPOMKA CUCTEMHbBIX NapaMeTpoB KOHTPOIEepa N KOHTPOIb OLNBOK.

Tabnuya 5.6.1 — [NpoepammuposaHue KoHmposepa

CunctemMHbIN Ko,
mMogenu (cm. cTp. 7,
Tabn.1.4.1)

0032 — MUK-53H-21(23,32,41)
0033 — MUK-53H-22(24,33,42)

Oucnnen .

«Ne» KAHAN Aucnnein NAPAMETP . Oucnnen
Homep Oucnnen 3ABOAHHA BUXI
YPOBHSA 1-n, 2-n paspsg 3-1, 4-1 pas3psag

01 01 00.xx 000
CucrtemMHble Bepcus roe:
napameTpsbl nporpamMmmMHoOro 00 — ko4 Moaenu KoHTponnepa
6 obecneveHns XX — HOMep Bepcum
02 0031 — MMK-53H-31 000
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[MpodomkeHue mabnuybl 5.6.1 — [poepammuposaHue KoHmponepa

Oucnnen .

«Ne» KAHAN Aucnnen NAPAMETP . Oucnnen
Homep —— — Oucnnen 3ABOAHHA BUXIO
YPOBHSA 1-n, 2-1 paspsag 3-1, 4-n pa3psa

02 01 0000 — 0255 000
MapameTpsbl CeTeBov agpec (0000 — OTKNHOYEH OT CceTH)
ceTteBoro obmeHa | 02 0000 -0012, rpe: 000
CkopocTb ceteBoro | 0000 — 2400
obmeHa, but/cek 0001 - 4800
0002 - 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 - 460800
0012 — 921600
03 XXXX 000
Tanm-ayT kagpa cMm. pasgen 5.4, Tabnuua 5.1
3anpoca B
CUCTEMHbIX TaKTax
1 TakT = 250 MKC
04 0000 - Modbus RTU (ctaHgapT «Mukpon»)| 000
MpoTtokon obmeHa** | 0001 - Modbus RTU (ctangapt «Modicon»
6 05 0000 — «3-2-1-0» 000
Mopsiaok 0001 — «1-0-3-2»
crnegoBaHna™* 0002 — «0-1-2-3»
06 0000 — 6e3 KOHTPONsl YETHOCTH 000
KoHTponb yeTtHocTn | 0001 — KOHTPOSIb MO YETHOCTH
0002 — KOHTPOIIb MO HEYETHOCTH
07 0000 — oauH cTon-6uT 000
Cton-6ut 0002 — aBa cton-6uta
03 01 XXXX 000
Pecypc cuctemsl Csob6ogHast namatb | 0000 — 0400 *1
nporpamm
02 XXXX 000
CsobogHas namate | 0000 — 0800 *!
BbIXOAHbIX
pPerncTpoB
03 XXXX 000
Csob6ogHast namatb | 0000 — 0640 *1
napameTpoB
(cBOWCTB)
04 00-99 0000 — 0002 000 — 999
CucteMHble Homep oLwwmbkm Tun ownbKkn Kopg
OLLMBKM (konnyecTBO Cwm. Tabn.7.6.2 OLUMBKM
OLMBOK) Cwm. Tabn.
5.6.2

*1 B paHHOM napameTpe yKasblBaeTCs KONMMYECTBO 3anuceil, odHa 3anuchk paBHa 4 GauTta (Hanpumep,
Homep Gnoka, HoMep Bxoda, Homep 6rnoka, HoMep Bbixoaa).

Tunbl (koabl) cUCTEMHBLIX U Nporpammupyembix OLLUUBOK,
MHAMLMPYEMbIX Ha YpoBHe 6, noaypoBHA 04, ykasaHHbIX B Tabnuue 5.6.1

Tabnuya 5.6.2 — Tunbl cUCMEeMHbIX U Ipo2paMmupyemMbix owuboK KoHmpoinaepa

Twun Kop n
oWMBKN | ownbkm pVU4YMHa OWIMOKKN MeToa ycTpaHeHusi ownoGKu

01 Owwnbka aHanorosoro Bxoga Al1 YCTpaHUTb NpUYMHy Bbixo4a curHana 3a
CwurHan Ha Bxofe Bbillen 3a uanasoH OuanasoH LKanbl (Mnv kannbposaThb LuKany)
LKanbl

01 T v

04 Owwunbka aHanorosoro Bxoga Al4 | ... ...
CwvrHan Ha Bxoge BblLLen 3a AnanasoH
LKanbl
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[TpodomkeHue mabnuybl 5.6.2 — Tunbl CUCMEMHbIX U poepaMmmMupyeMbix owUbOK KOHmMporsaepa

01 Owwnbka npu obpaLLeHnmn K BHELLHEN 1. BbIkNntounTb, @ 3aTEM BKITHOYUTL KOHTPONNEp
02 3HeproHesasuncumon namatm EEPROM 2. 3aMeHUTb MOAYIb pacLUMpeHnst
02 Owwnbka npy obpalleHnn k Tanmepy 1. BbIKMOUMTL, @ 3aTEM BKITHOYUTL KOHTPOMNep
pearnbHOro BpeMeHN Moayns npoLeccopa

5.2.1.7 KoHTponb oTka3oB

Ha gaHHom YPOBHE NMpon3BoaANTCA KOHTPOJIb OTKA30B Npu nporpaMmMmmnpoBaHun.

Tabnuya 5.7.1 — [lpoepammuposaHue KoHmposepa

”":f,;‘;le" [vcnneit NAPAMETP )
KAHAN Ovcnnei 3ABOAHHS ”;ﬁlr)'(’:ﬁ"
Homep 1-i, 2-n paspsag 3-i, 4-n paspsg
YPOBHS

00 ...99 01..05 XXXX XXX

Homep oTkasa Tun (kog) otkasa —cm. | CnyxebHas CnyxebHasa nHdopmaums

(konunyecTBo T1abn.5.7.2 MHpopMaums

OTKa30B) 06 0000-0099 0000-0099
Tun (kog) oTka3a —cm. | Homep 6roka Homep Bxopaa (He
Tabn.5.7.2 NOAKNIOYEHHOr0)

7 07 0000-0099 0000-0099
Tun (koa) oTkasa —cMm. | Homep Gnoka ™ Homep 6roka™
Tabn.5.7.2
08 0000-0099 0000-0099
Tun (kog) oTka3a —cm. | Homep 6roka Homep Bxoaa 6noka
Tabn.5.7.2 nporpammumpyemoro
oTKkasa

*1 Ha gaHHbIX gucnnesx ykasblBaeTcst HOMepa 6rokoB, B KOTOPbIX Ha 3Tane nporpaMMyMpoBaHus
Npou3OoLLNO «nepekpbiTue» obnacren agpecos napameTpos.

Meperitn B pexum «paboTbl» MNPYM HanmUuUMM OTKA30B HEBO3MOXHO. WX HYXHO WChpaBuTb B pexvume
nporpaMM1MpoOBaHUs.

Owwmbkm (Tabn. 5.6.2) MOXHO BUOETb U B pexumMe «paboTbl». [N 9TOro HYXXHO NEpPEVTU B PEXUM NaHenu
OTKa30B 1 OLLINBOK:

ow oT
(o o o o o o = O)

Mpu atom GyaeT BO3MOXHOCTb MPOCMOTPETHL MO MOPSAKY koAbl Bcex ownbok. Ha gucnnee 6ynet BugHo

KOMNMYEeCTBO OLLIMOOK, HOMEP OLIMOKK, TUM U KOA OLUMOKM (CM. pUCYHOK 5.3).

Ducnnei |
NAPAMETP _ri_, 1 1
Konuyecteo Howep

oWwHOoK OWHOKK
Nucnned ) 7171071 0 7177 1 | Aucnnei
3ABAAHHA Lrarr i BHX1A

Tun Kon,
OWHO KN OWHO KK

PucyHok 5.3 - IHOukayusi owubok KoHmporsiepa

Tunsi (kogbl) OTKA3OB,
VMHAMLMPYEMbIX Ha YPOBHE 7, yKa3aHHbIX B Tabnuue 5.7.2

Tabnuya 5.7.2 — Tunbl omka308 KOHmMporIepa

Kopn oTkasza MpuynHa oTkasa MeToa ycTpaHeHusi oTka3a
01 OTKa3 aHeproHe3aBMCUMOW BHELLHEN 1. BbIknounTb, a 3aTeM BKIHOYUTL KOHTpOMnep
EEPROM
02 OwwmbKa Npu TECTUPOBAHUM U AUATHOCTUKE 1. BbIkntounTb, @ 3aTEM BKITHOYUTL KOHTPOMNEpP

O3Y (RAM, onepaTvBHON NamsaTH)
npoLeccopa Ha atane HayanbHow
MHMUManM3aummn KoHTposnnepa
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[MpodomkeHue mabnuyp! 5.7.2 — Tunbl 0mKa308 KoHmposnepa

03 He cooTtBeTcTBME KOHTpONBLHOM cyMMbl CRC 1. Hantu n yctpaHnTb HeCOOTBETCTBME B
obnacTv pegakTMpoBaHUs KoHUrypauum un nporpamme nnbo, ecnu He HYXXHO YCTpaHATb
KOHTpOnbHOM cyMmMbl CRC MCNOMHUTENBHOMO | HECOOTBETCTBUE - BbIKIMIOYUTD, @ 3aTEM BKIHOUYNTL
moayns KOHTponnep.

2. BbINOMHWTB BBOA CUCTEMHbIX MApameTpoB
nporpammsl nonb3osatens (yposeHs 1). Mpn
3TOM 3arpyska Ha ypoBHe 1 KoHTponupyeT obbem
NCNonb3yemon namaTu, cBa3n GIOKOB U camy
nporpammy nornb3oBaTens.

04 He cooTtBeTCcTBUE KOHTPOMbLHOW cymMmmbl CRC 1. BeinonHuTb onepaumio coxpaHeHus (cm.
3arpy>xeHHoOW NporpaMmbl Nonb3oBaTens u ypoBeHb 8), ecrnv HECOOTBETCTBME AOMKHO ObITb
KOHTpOnbHoM cymMbl CRC coxpaHeHHoN COXpPaHeHO.

nporpamMmbl Nonb3oBaTens
2. Ecnn He HyXHO YCTpaHATbL HECOOTBETCTBUE -
BbIKMIOYMTb, @ 3aTeM BKIOYUTL KOHTpONnep.

05 Owwmbka koHTponbHon cymmel CRC 1. BbIKNoUnTb, @ 3aTEM BKITHOYUTb KOHTPONNIep
WCMONHSIEMON NporpamMmbl Nonb3oBaTens B ONS MHMLManM3aummn TeCTOB HavarnbHOW 3arpysku
O3Y (ocyLLecTBNeHNe KOHTPOINS BO BpeMs KOHTponnepa
paboTbl)

06 OTka3 nporpaMmbl nonb3oBaTens 1. MNpw BO3HMKHOBEHMM JAHHOIO OTKa3a Ha
He noakntoYeHHbIN BXoA, WHOMKaUUK yKasbiBaeTcsa Homep 6noka u Homep

HenoaKmniYeHHoro Bxoga. Hantn n yctpannts
OLMBKY KoHUrypaumm ceasen yHKLMOHANbHbIX

6110KOB.

07 HenpaswunbHoe pacnpegeneHve 6a3oBbix 1. MNpwv BO3HNKHOBEHUW JAHHOrO OTKasa Ha
appecoB PYHKLMOHAMNbHbLIX GI0KOB nHAMKaLUW ykasbiBaeTcst Homepa 610KoB ¢
(coBnapeHne 6a3oBbIX agpecos B cosnasLMmMu 6a3oBbIMK agpecamu. Hantm un
Heckonbkmx 6nokax) yCTpaHuTb ownbKy KoHUrypaumum

dyHKUMOHaNbHbLIX 6110KOB.

08 Mporpammupyembii 0Tka3 1. JlokannsoBaTtb HEUCNPABHOCTb COrNacHO

3anporpamMmMmMpoBaHHO Jorvke paGoTsl
hOpMUPOBaHUSI NPOrpaMMIPyeMbIX OTKa30B

5.2.1.8 CoxpaHeHue nporpamMmMbl NOSIb30BaTENA U HACTPOEK B SHEProHe3aBUCUMOM NaMATH

Ha paHHOM ypoBHe NpouM3BOAWUTCH COXPaHeHWe MporpaMMbl MOMb30BaTENs, HACTPOEK WM MapamMeTpoB B
3HEProHe3aBUCKMOW NaMSATU KOHTponnepa.

Tabnuya 5.8 — [NpozpammuposaHue KOHMposIepa

Huc;:ﬁ:ﬁm» Oucnnen MAPAMETP Avcnneii [vcnnei
. . L. 3ABOAHHA BUXiA
Homep ypoBHs 1-i, 2-1 pa3psa 3-1, 4-1 paspsag
00...98 01..98 0000 — 000
He 3anuncbiBaTb B
WHankaums WHankaums 3HEeproHesaBUCMYIO
3aQlaHHOro 3aeCTBOBAHHOIO namsitb
8 KonunyectBa 6110koB Konun4yecTtBa 6rokoB
0001 — 000
3anucaTtb B
3HEepProHe3aBUCUMYIO
namsitb
MpumeyvaHue.

M3meHeHne B pexxume PABOTA HekoTopbix napameTpoB HE TpebyeT koMmaHabl COXpaHeHnNs Ha ypoBHe 8.

1) OnepaTuBHbIX MapamMeTpoB (PeXUMbl PaboTbl PErynaATopoB, MPOrpamMMHbIX 3a4aTyYMKOB, 3HAYEeHWe
3aJaHHON TOUKM perynsaTopa, 3HadeHue aHanoroBoro BbIXO4HOr0 BO3AENCTBUS peErynsatopa B py4HOM pexume).

2) MapameTpoB (hyHKLMOHANbHbIX BITOKOB, U3MEHEHUE KOTOPbIX Pa3peLLeHo Ha YPOBHE 4.

3) N3meHeHne napameTpoB yHKUMOHanNbHbIX 6rnokoB no cetn (B pexume PABOTA n B pexume
NMPOrPAMMNPOBAHWE).

4) HekoTopble Bbixoga OGINOKOB Takke OCTaKTCA HEM3MEHHBIMU MOCME BbIKMIOYEHUSI KOHTponnepa. JTo
BbIXoAa GIOKOB HAKOMMEHWS (CHETYUK U MHTErpaTop).

3anomvHaHue cnefyroLmMx napamMmeTpoB MPOMCXOAUT aBTOMATUYECKM:
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N3Y (EEPROM. FLASH) "2
Mporpamma Nons20BaTenA L4
*2
MapamMeTpsl NporpaMMel *q
noane3QBeaTenA *
CUCTEMHLIE napameTpbl " {
+1
h
03y
HDDFDEMME none30EaTENA
MapameTpel NporpaMmel

None30EaTENA

CHUCTEMHLIE NapaMeTpkl

PucyHok 5.4 — Onepayuu KonupogaHusi U 3anucu rpoepammel U napamempos mexoy N3y u O3y

*1. Konnposanue n3 MN3Y B O3Y npouncxoanT nocne BKYEeHUS NuTaHus npubopa, a Takke, ecnmn no Kakow-To
npu4mHe ncnopyeHa paboyas nporpamMmma nonb3oBaTens.

*2. 3anuck nporpammel nonb3osatens B [13Y nponcxoauT npu CoOXpaHeHnW Ha YypoBHE NporpaMMmpoBaHmns 8.

*3. MNpun paboTe KoHTponnepa 3anncb napameTpoB nporpammbl B [3Y npoucxoauT TOnbKo ANsi OnpeAeneHHbIX
6rokoB. 3anncb NPOM3BOAUTCA UMKIIMYECKM MO BPEMEHU UMM MPU U3MEHEHUWU CBOWCTBa Grioka (npy M3MeHeHWUu
CBOWCTB C nporpammMHoro naketa ALFA cBoicTBa aBToMaTMyeckn 3anucbiBatotcsa B M3Y u B O3Y, npu nameHeHun
napameTpoB K3 MepefHeN MaHenu KOHTposfiepa CBOWCTBA 3anucbiBatoTcst Tonbko B O3Y, ecnu HyxHO 4ToObl
W3MEHEHHbIE CBOMCTBA OCTan1cb B CUME M NpuY CNeayoLleM 3anycKy KOHTPOMMepa, Hy>KHO 3anMcaTb NporpaMMy Ha
8 ypoBHe).

*4. 3anuck B MN3Y npousBoanTtcs aBTtomatuyecku. [log cMCTeMHbIMKM NapamMeTpamy pasyMeeTcs 6 ypoBeHb pexuma
nporpaMMupOBaHNs KOHTponnepa.

6 YkaszaHue mep 6e3onacHocTU

6.1 K akcnnyartaumm koHTponnepa MUK-53H gonyckatoTcsa nuua, umetowme paspelleHne ans paboTtbl Ha
anekTpoycTaHoBkax HanpsxeHnem go 1000 B n ndyumsLume pykoBoACTBO MO 3KCNnyaTaumm B NOMIHOM obbeme.

6.2 Okcnnyataums koHTponnepa MWK-53H paspelwaetca npu HanuuMmM MWHCTPYKUMUM MO TEXHUKE
6e3onacHoOCTW, YTBEPXAEHHOW npeanpuatTueM-notpebutenem B YCTAHOBNEHHOM MOPSAKE W y4uTbiBaloLWewn
cneunduky NpUMEHeHWs KOHTponsepa Ha KOHKpeTHoM obbekte. [Mpu akcnnyataumm Heobxogmmo cobniopaTtb
TpeboBanus gevicteytowmx npasun MNT3 u MNTH ans anekTpoycTtaHoBOK HanpsikeHnem o 1000B.

6.3 KoHTtponnep MUK-53H gomxeH akcnnyaTMpoBaTbCsi B COOTBETCTBUM C TpeboBaHMAMY AENCTBYHOLLMX
"MpaBun yctpowcTea anekTpoyctaHosok" (MYJ).

6.4 Wcnomnb3ynte HanpshkeHns nutanusa (220B/50My nepemeHHoOro Toka unu 24B nocTtosiHHOro TOKa),
cooTBeTCTBYyOLWME TpeboBaHMAM K anekTponuTaHuto Ans koHtponnepa MWK-53H. TMNpu nogaye HanpsxeHus
nUTaHUsa HeobXoaNMOe ero 3HadYeHne JOSPKHO YCTaHaBNMBaTbCs He bornee vyem 3a 2-3 cek.

6.5 Bce MoOHTaxHble W npodwmnakTuyeckne paboTbl [AOMMKHbI MNPOBOAMTBECA MPU  OTKIHOYEHHOM
ANEKTPONUTaHWMN.

6.6 3anpeluaeTcsa NOAKNOYATL N OTKOYATb COEAVHUTENN MPW BKITIOYEHHOM 3NEKTPONUTaHNMN.

6.7 TwaTenbHO nNpou3BoAMTE TMOAKMIOYEHUEe C cobniogeHMeM MNOMsSPHOCTU BbliBOAOB. HenpaBunbHoe
NOAKMIOYEHUE WIMN MOAKMIOYEHNE Pa3bEMOB MNPW  BKIOYEHHOM MUTAHUM MOXET MPUBECTU K MOBPEXAEHWNIO
ANEKTPOHHBIX KOMMOHEHTOB NMpubopa.

6.8 He nogkntoyarite Hemcnonb3yemble BbIBOAbI.

6.9 lMNpu pasbopke npubopa ANa ycTpaHeHUs HeucnpaBHocTer koHTponnep MWK-53H pomkeH ObiTb
OTKITHOYEH OT CETU ANEKTPONUTAHUS.

6.10 lMpu usBneveHun npubopa M3 Kopnyca He MpuKacalTecb K ero aMeKTPUYECKMM KOMMOHEHTaM U He
noasepraniTe BHYTPEHHWE Y3Nbl U YacTu yaapam.

6.11 Pacnonarante «koHTponnep MWK-53H «kak MOXHO pfanee OT YCTPOWCTB, TrEHEPUPYHOLLMX
BbICOKOYACTOTHbIE M3nyyeHuss (Hanpumep, BY-neun, BY-cBapouHble annapaTel, MalwuHbl, UM npubopsl
NCMonb3yroLLMe NMNyIbCHblE HanpsixeHus) Bo nsbexaHne cboes B paboTe.
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7 MopAanoK yCTaHOBKM U MOHTaxa

7.1 Obwme ykasaHuA

KonTponnep MUK-53H paccuntax Ha moHTax Ha penbc DIN35x7.5 EN50022 cornacHo pucyHky 7.1.
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PucyHok 7.1 — NonoxeHue MUK-53H npu monmasxe He DIN-Persc

7.2 TpeboBaHUA K MeCTy YCTaHOBKMU

Koutponnepbel  MWK-53H  pomkHbl  ycTaHaBnmMBaTbCs B 3aKpbiITOM  B3pbiBOGE30MacHoM U
noxapo6e3onacHoM NoMeLLeHUN.
YcnoBus akcnnyartauum KOHTPOIepOB.:
* TeMnepaTtypa oKpyxatoLLiero Bo3gyxa ot MuHyc 40 °C go nntoc 70 °C;
* OTHOCUTEenbHas BnaxHocTb oT 40 go 95 %;
» atmoccepHoe faeneHue ot 85 go 106,7 kla;
* OOMMKHA ObITb 3auTa OT BNUSHUS BHELUHMX MarHUTHbIX NOMEN ¢ HanpshkeHHoCTbio 6onee 400 A/m;
* OOIMKHa OTCYTCTBOBaTb BUOpaLUsA MECT KpenneHnsa ¢ YactoTon Beiwe 25 My u ¢ amnnutygown 6onee 0.1 mm;
* OKpyXKatoLLas cpefa He JOIMKHa coaepXaTb arpeCcCrBHbIX MApOB U rasos.

7.3 CoeguHeHue KOHTponsiepa ¢ BHELUWHUMM YCTPOMCTBAMM

KaGenbHble cBsA3W, coeguHsitowme koHtpornepbl MWK-53H ¢ pgatumkamm U MCMOMHUTENbHBIMU
MexaHu3MaMu, MOAKMYATCSA K HUM 4Yepe3 pas3beMbl MOAKMIOYMEHUSI Lieneil BBOAA-BbIBOAA COMMAacHO MpPOEKTY
aBTOMaTM3aumm B BUAE KabernbHbIX CBA3EN U XIYTOB BTOPUYHOWM KOMMYTaLMU.

MoakrnoyeHne ocyLLECTBRSETCA C MOMOLLbIO CoeanHUTENEN Ha OCHOBE GE3BUHTOBBLIX MITOCKO-MPY>KUHHBIX
Knemm. Tunbl MPOBOAHUKOB, MOAKMHOYaeMble K OGE3BMHTOBbLIM MIIOCKO-MPYXMHHBIM KMNEMMaM:  OOHOXMWIbHbIE,
MHOTOXMWIbHbIE, MHOFOXWIbHbIE TOHKOMPOBOSOYHbIE (B TOM 4MCME C  YMMOTHEHHO-3aXaTbIMU  XKUIamm),
TOHKOMPOBOSIOYHbIE C KOHLIEBOM BTYNKOM MNN CO LWTUTOBLIM KabernbHbIM HAKOHEYHUKOM. XapakTepucTuKu
pasbeMHbIX coeanHuTene (pasbeMoB-KIEMM) U KNEMM, YCTaHaBNMBaeMbIxX Ha npubop:

* cevyeHune noakntovaemMbix NPOBOOHUKOB 0,08 - 2,5 mm?,
* rnyGuHa 3a4nCTKN NPOBOAHUKA (4NMHA BTYMKK, LWITUMTA) 5-7 Mm,

* MakcMmarnbHOe HanpsXeHune 250 B,

* HarnpsHkKeHne u3onauum Mexay Kremmamm 4 kB,

* MaKkcUMarnbHbIA TOK Yepes Knemmy 12 A.

Mpoknagka kabenen u XryToB OOMMKHaA OTBeYaTb TpeboBaHUsSM JencTByloWMX «[paBun ycTponcTea
anekTpoyctaHoBok» (MY3J). He ponyckaeTcs obbeauHaTb B ogHOM kabene (B Kryte) uenu, No KOTOPbIM
nepeaalnTcs BXOAHbIE aHaNOroBble U CUINbHOTOYHBIE BbIXOAHbIE AUCKPETHbIE (MMMYMbCHBbIE) CUrHANMbI.

OkpaHupoBaTb BXOAHble M BbIXOAHble AOWUCKPETHble (MMMynbCHble) kabenbHble Lenu He Tpebyetcs.
HeobxoamMmocTb B akpaHupoBaHuM kabensi, No KOTopbiM nepeaaeTcst aHanorosas MHgopmaums, 3aBUCUT OT ANVHBI
CBSA3€e 1 OT YPOBHS MOMEX B 30HE MpoKnagku kabens.

CeTeBoe HanpshkeHue anekTponutaHusa koHTponnepos MUK-53H nogaeTcsa yepeB BHELHWUIA CUITOBOM LUUT,
060pYyA0OBaHHBI aBTOMATUYECKMMM BbIKITHOYaTENAMU.

Bnokn koHTponnepoB MWK-53H, pgatuvkm v ucnomHWTenbHble YCTPOWCTBA, BXOASLIME B OOUH KOHTYP
perynvpoBaHns Wnu ynpaBneHus, [O0SKHbl OblTb OTHECEHbl («MPWBSI3aHbl») K OZHOMY aBTOMAaTU4ECKOMY
BbIKMTIOYaTEN!HO.

MapameTpbl ceTn anekTponuTaHnsa — ogHodasHasa ceTb NepeMeHHOro Toka HanpsbkeHvem ot 110B go 242B
n vactoTom (50 £ 1) 'y vnn ot 20 go 28 B, B 3aBUCMMOCTM OT 3aKkasa.

Bce 6noku koHTponnepos MNK-53H gomkHbl GbITh 3a3eMneHbl NPOBOAOM ceveHus He meHee 1,5 MM2.

CxeMbl BHELLHWX CoeanHeHui npusoaaTtca B rnase 10.
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PucyHok 7.2 — BHewHul eud u eabapumHble pasmepbl koHmposnepa MUK-53H

8 OpraHusauus BBoaa-BbiBoaa MHcopmauumm.
BHelwHne coeguHeHuUs

8.1 Cxema BHeWHUX coeauHeHnn koHTponnepa MUK-53H-21
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8.2 Cxema BHelWHUX coeauHeHnn koHTponnepa MUK-53H-22
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8.3 Cxema BHelWwHUX coeanHeHnn koHTponnepa MUK-53H-23
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8.4 Cxema BHelWHUX coeauHeHun koHTponnepa MUK-53H-24
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PucyHok 8.4 - Hymepauyus knemm u cugHansl KoHmporsnnepa MUK-53H-24
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8.5 Cxema BHelWwHUX coeauHeHnmn koHTponnepa MUK-53H-31
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8.6 Cxema BHelWHUX coeauHeHnn koHTponnepa MUK-53H-32

WHTepdeiic
IuckpetHble Bxoabl DI4-DI11 IuckpetHble Bxoabl DI12-DI19

17777 F

AL b L o b ol ol L I

o ¢l ¢l sl ol ] o o] 1M <]

X5
IIIIIIIIIIIII ARRRRRRRRRRR IIIIIIIIIIIII

XP7

NAPAMETP o Per ﬂpr |HA Bx Bux lNpm OW OT

Py Ow 00000080
N°KH P/A Memo 3Haq

Av 4 OPy
.cy
3ABIOAHHA BuUXia
2\ OFB NekH. 3aBn BBm 3Haq
OI‘IP
S .IH

(ANNNNNNRNARE IIIIII.IIIIIII (AN NRRNE NN .
X1 X3

T AT

MIK-53H

4 MIKPOA

buabuaaalogbunbuntuatunlaQalagluatuatualuglaslagluals

RHGﬁRrﬂﬁRHBﬁRHQﬁRH10$RM1$RMZ$RH13$ T Ru14$RN1S$RMG$RH17$RMH$RH1B$ RuZDﬁ RH21$ [ Ga=
18..30V

~220V

[unckpeTHbie Bbixoabl DO6-DO13 - [uckpetHble Bbixogel DO14-DO21

=24V
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8.7 Cxema BHelWHUX coeanHeHun koHTponnepa MUK-53H-33
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PucyHok 8.7 - Hymepauyus knemm u cuegHarnsl KoHmporsnnepa MUK-53H-33
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8.8 Cxema BHelWwHUX coeauHeHnn koHTponnepa MUK-53H-41
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PucyHok 8.8 - Hymepauyus knemm u cueHarnsl KoHmposnepos MUK-53H-41
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8.9 Cxema BHelWwHUX coeauHeHnmn koHTponnepa MUK-53H-42
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PucyHok 8.9 - Hymepauyusi kneMm u cueHarnsl kKoHmporsnepa MUK-53H-42

8.10 BHewHne coeanHeHus koHTponnepos MUK-53H
8.10.1 Nopkno4yeHMe aHaNoroBbIX BXOA0B

MonoxeHne nepemMblyek Ha NnaTe KOHTposnepa Ans HACTPOMKM PasfnuYHbIX TUMOB BXOAHbLIX CUrHanoB
npueeneHo B Tabnuue 8.1.

MpeobpasoBaHne curHamnoB nocTtosiHHOro Toka 0-5 MA, 0(4)-20 MA wnnM curHanoB MOCTOSHHOTO
HanpsbkeHust 0-10 B ocyulecTBnsieTcss ¢ NMOMOLLLIO HOPMUPYIOLLMX PE3UCTOPOB, BXOASLUMX B COCTaB M3OeEnus.
Bbibop curHana 0-20 MA nnun 4-20 MA ocyLLeCTBNSIETCSt NPOrpaMMHO C MOMOLLBIO (pyHKLMOHanNbHoro 6rnoka
aHanoroeoro BBoaa.

KaxabIi aHanoroBbI BXOA, ranbBaHWYeCKN U30NUPOBaH OT APYrMX aHanoroBbiX BXOAOB W APYrux Lenewn
KOHTponnepa.

Tabnuua 8.1 — NonoxeHue nepembidek JP1-JP4 Ha npouyeccopHol niame 0nsi HacmpolKu aHano2oebix 8xodos Al1 — Al4

Twun BxogHoro MonoxeHUsa nepemMbIvYek
cUrHana JP1 - Bxog Al1 JP2 - Bxop Al2 JP3 - Bxoa Al3 JP4 - Bxog Al4
0-5 MA [1-2],[7-8] [1-2],[7-8] [1-2],[7-8] [1-2],[7-8]
0-20 MA, 4-20 MA | [1-2],[5-6] [1-2],[5-6] [1-2],[5-6] [1-2],[5-6]
0-10 B [2-4],[5-7] [2-4],[5-7] [2-4],[5-7] [2-4],[5-7]




PucyHok 8.10.1 — [onoxeHue nepembi4eK aHan0208bix 8X0008
8.10.2 NoakntovyeHne ANCKPETHbIX BXOAOB
[uckpeTHble BxoAbl COeAMHEHbl B rPymnbl U3 BOCbMW BXOAOB C OOWMM "MWHYCOM" W ranbBaHWYECKU
N30NnMpOBaHbl Mexay cobomn 1 OT Opyrux Lenew KoHTpornnepa.
[nsa nutaHmsa rpynn OUCKPEeTHbIX BXOAOB (OaTyvKoB) TpebyeTcs BHellHee HanpsikeHne 24 B noctosiHHOro
TOKa C TOKOM Harpy3ku He meHee 80 MA.

8.10.3 NoakntovyeHne ANCKPETHbIX BbIXOO40B

[unckpeTHble BbIXOAbl COEAMHEHDbI B rpynnbl U3 BOCbMU BbIXOO0B U rafibBaHNYECKN N30JIMPOBaHbI OT APYrnx

Lenei KOHTponnepa.
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PucyHok 8.10.2 — Cxema rnodknoyeHuUsi QUCKpemHbIX 8bix0008 KoHmpornepa MUK-53H

MpumeyaHue. PrcyHok 8.10.2 unmocTpupyeT Cxemy NnoaKmueHns rpynnbl ANCKPETHBLIX BbIXOAOB (BbIXOAbI
DO1+D08) koHTponnepa MUK-53H-21.
Ina apyrux konTponnepos MUK-53H nogkntoveHne rpynn BoIXOAOB aHanornyHoe.

PekomeHAaaumMu no NoAKNOYEHUIO peneﬁHblx BbiXo4oB

B uenax nepemeHHOro Toka ANs MOAKMIOYEHUS WHAYKTUBHBLIX HArpy3oK K AWUCKPETHOMY pererfiHoMmy
BbIXOAHOMY CUrHany pekoMmeHayeTcs ucrnonb3osate RC-AeMndupyoLLyo LIenoYKy.

Mpumep Takon cxembl n306paxeH Ha pucyHke 8.10.3.

PekomeHayeTca ans uenen nepeMeHHoro toka HanpsbkeHvem 220 B Bmecto RC-uenovkn mcnonb3oBatb
Bapuctop CH2-1 Ha HanpsikeHne 420 B. [lMpumeHeHve BapucTopa no3BonsieT NpefoTBpaTUTb HE TOMbKO
WHOYKTUBHbIE HaBOOKMW, HO W noracuTb GomnbluMe BCMMECKU curHana, BO3HUKaloLWMe B CUMOBbIX LEnsx NUTaHus ot
apyroro obopynoBaHus.
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RH — Harpy3ka;

G — UCTOYHMK NUTaHUSA nepeMeHHOro Toka;
C1 — koHaeHcaTop, 022 mk®, 600 B;

R1 — peanctop 100 Om, 0,5 BT.

Pucyrok 8.10.3 — Cxema nodkntoyeHus: UHOYKmMUBHOU Hazpy3Ku K OUCKPEMHOMY perieliHoMY 8bIXOOHOMY cugHany
PekomMeHaauuu no NoAKNHOYEHUIO TPAH3UCTOPHbLIX BbIXOAOB

Mpw NoAKNYEeHN NHAYKTUBHBIX Harpy3ok (pene, nyckaTtenu, KOHTakTopbl, CONeHonabl U T.M.) K ANCKPETHbIM
TPaH3MCTOPHLIM BbIXOA4AM KOHTpOMnepa, BO nsbexaHne Bbixo4a U3 CTPOS BbIXOQHOMO TpaH3uWcTopa M3-3a 60mbLuoro
TOKa cCaMOMHAYKUMK, napannensHo Harpyske (06mMoTke pene) HeobxoanmMo ycTaHaenmeate Gnokvpytowmn anog VD —
CM. cxemy nogkntoveHus 8.10.4. BHelwHuii Avop ycTaHaBnuBaTb Ha KaxAoOM KaHame, K KOTOpOMY MOAKMoveHa
WHAYKTUBHAsS Harpyska.

Tun yctaHaesnusaemoro anoga - K209, KA258, 1N4004...1N4007 (Mnv aHanornyHbIin), paccuYMTaHHbI Ha
obpaTHoe HanpsixeHne 100 B un npsimon 1ok 0.5 A.

PucyHok 8.10.4 — Cxema nodkrntoyeHUs1 UHOYKMUBHOU Hazpy3Ku K OUCKPEmHOMY mpaH3uCmOopHOMY 8bIXOOHOMY CuzHary
8.10.4 Nopgkntro4vyeHne nHTepcenca

1. K MK moxeT 6biTb nogkntodeHo Ao 32 ycTpoWncTB, BKMovas npeobpasoBatenb MHTepdencos Br-485
unu Brn-52.

2. O6was gnvHa kabenbHOM NMHUK CBA3M He AormkHa npebiwaTtb 1200 m.

3. B kauecTBe kabenbHON NMHWMM CBA3M NPEANOYTUTENBHO NCMONb30BaTh SKPAHMPOBAHHYIO BUTYIO Napy.

4. invHa oTBeTBNeHn Lo JOMmMKHA OblTh KAk MOXXHO MEHbLLEN.

5. K uHTepdericHbiM Bxogam npubopoB, pacrnonoXeHblM B KpaHUX TOYKaX COEAVHUTENBbHOW MMHWW,
Heo6XoAMMO NOAKMIYUTL ABa TepMuHarnbHbIM pesucTopa conpotuBneHnem 120 Om (R1 u R2). MogkntoveHne
TepMUHanbHbIX pe3ncTopoB B 6rnoke npeobpasoBaHus nHtTepdericor bIMN-485 unu BINN-52 — cm. B P3 Ha BIN-485
unu Brn-52.

WHTepdeiic

PucyHok 8.10.5 — Cxema nodknoyeHus uHmepgbetica kK koHmposnnepy MUK-53H

MpumeyvaHus.

1. Bce oTtBeTBUTENM NpuEMO-NepeaaTynkoB, MPUCOEOUHEHHbIE K OAHOM OOWen nepeparollent NUHUM,
[OIMKHbI COrNacoBbIBaTbCSA TONBKO B ABYX KpaliHUX Toukax. [nuHa oTBETBMNEHWI JOMKHA ObITb KaK MOXHO MEHbLUEN.

2. HeobxoanmocTb 3kpaHUpoBaHus kabernei, No KOTopbIM nepegaeTcs MHGOPMaUWs, 3aBUCUT OT ANWHbI
KabenbHbIX CBS3El U OT YPOBHS MOMEX B 30HE NPOKNagku kabens.

3. NprMmeHeHne aKkpaHMpOBaHHOW BUTON Napbl B NPOMbILLIEHHbIX YCMOBUSAX SBNSETCH NpenodTuTeNnbHbIM,
MOCKOSbKY 3TO 0becrneynBaeT NosyvYeHne BbICOKOrO COOTHOLLIEHNUS CUrHan/WyM 1 3aluTy oT CUHa3HON MOMEXMN.
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9 NMoproroBKa K paboTte. MNopaaok paboTbl

9.1 O6wume yKkasaHus

KoHntponnep MWK-53H nocraBnsetrca noTpebutento B COOTBETCTBUM 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
COOTBETCTBYHOLUMX CTeHAax, a Takke BbINONIHEH ONEKTPUYECKUA MOHTaX BCEX BHELUHUX COeOUHEHUM B
COOTBETCTBMM C MMEIOLLIMMCS NPOEKTOM W AAaHHbIM PYKOBOACTBOM MO 3KCMyaTaumu.

Mepen BknoyeHneM cnepyet ybeanTtbesi, 4To KoHTpornep MWK-53H, ero moagmdwmkaumsa n octanbHble
napameTpbl COOTBETCTBYIOT NPOEKTY.

MoaroToBka k pa6oTe 3akniovaeTcs B BLINOSIHEHUU cleayloWmX npoueayp:
- NepBoe BKNoYEHNE KOHTPONMEPA.

- MporpamMmupoBaHve KoHTponnepa.

- Kannbpogka, KOHTPOIb U TECTUPOBAHWE BXOL0B-BbIXOAOB.

- BkritoueHve KoHTponrepa B ynpasnsioLLyto CeTb.

HekoTopble npouenypbl (NepBoe BKIOYEHME, KannbpoBKa, KOHTPOMb M TECTMPOBAHUE BXOOB-BbIXOAOB)
MO>XHO BbINOMHUTL NPY MOMOLUM NULEBOIN NaHenu KoHTpornepa. Mopsigok BbINOSHEHWS 3TUX Npoueayp onucaH B
HacCToSILLEM [IOKYMEHTE.

9.2 MNMepBoe BKIIHOYEHUE KOHTpOsepa

9.2.1 lNogknounTb NUTalLEee HanpsbkeHne K pasbemMy npubopa uM MoOAymnio paclumpeHus (ecriv Takowm
nmeeTcs), Kak yKazaHO Ha CXxeMe NOAKMHYEHMS.

9.2.2 3anporpammupoBaTtb KoHTponnep. [Npoueaypa nporpaMMmypoBaHus nNpuBegeHa B pasgene 5.2. Ecnn
Ha NMMLUEeBON NaHenu He cBeTuTcs MHaukaTop MNP (pexum nporpammmpoBaHns, - cM. puc. 7.1), To HaxaTb BMecTe
knasuium [O] MeHio + [NekH 4] 1 BBecTn naponk. [lomkeH 3acBeTUTLCA MHAMKaTop TP, 4To 03HavaeT nepexon B
pexum nporpammupoBaHus. Ecnu Ha nuueBon naHenu yxe cBeTutca nHaukaTop [P «nporpammupoBaHue», To
[aHHY0 onepauuio He BbIMOMNHATb.

9.2.3 HaxaTb knasuwy [NekH 1] - HoMepa ypoBHeit nporpaMmupoBaHns Ha aucnnee «Ney KAHAJT gomxHbl
yBenuumeaTthcs oT 1 1o 8 6e3 nponyckos. Haxatb knasuwy [NekH ] HOMepa ypoBHel NporpaMMUpOBaHWs Ha
ancnnee «Ne» KAHAJT gonmxHbl ymeHbliaTbes oT 8 o 1 6e3 nponyckos.

9.3 MNMporpammupoBaHue KOHTpornnepa

9.3.1 Ha nuueBow naHemnu yCTaHOBUTb PEXUM «MPOrpaMMmnpoBaHmey. BeinonHute cnegyowme onepaumm
(cm. n. 5.2):

* NPON3BECTU OYUCTKY NPOrpaMMbl NONb30BaTeNs;

* YCTAHOBWTb KOA KOMMMEKTHOCTU, PaBHbIN HOMEPY MoAudMKaLMmn KOHTpoNnnepa;

* npoBepuTb coctaB OGubnuoTekn anropuTMoB M ybeauTbCcs, 4TO HOMep OubnmoTekn cooTBeTCTByeT
MoJenu KOHTpornnepa, a HoMep BepPCUM COOTBETCTBYET yKa3aHHOWM B AOKYMEHTaLMM Ha KOHTponnep.

9.3.2 [lopsgok nporpammupoBaHus. Ha nuueBon NaHenu YCTaHOBUTb PEXUM «NporpammMupoBaHue».
Mpoueaypbl NporpaMMMpoBaHUS BbINOMHNUTL B CNeAyLLENn NocneoBaTenbHOCTU:

* HacTpouTb HeOBX0AMMOE KONMMYeCTBO (PyHKLMOHAamNbHbIX GITOKOB, KONMYECTBO KOHTYPOB pErynmnpoBaHus,
NporpaMMHbIX 3a4aTYMKOB W KONMYECTBO MNOMb30BaTENbCKMX MaHernewn uHAvKauum u ynpasnexHus (npouegypa
ypoBHsA 1);

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

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

* 3ammcatb (Mpy HeoGXoAMMOCTW) MNporpaMMmy MOMnb3oBaTens, HACTPOWKM W napameTpbl B
3HEepProHe3aBMCUMYIO MaMATb KOHTponnepa (npoueaypa ypoBHs 8).

9.3.3 YcrtaHoBuTb npouenypy «HacTporika konuuyecTtBa 6GnokoB» - ypoBeHb 1. BBectn Heobxoaumoe
KONMNYECTBO (PYHKLIMOHAMbHLIX OrOKOB, KONMMYECTBO KOHTYPOB PErynMpoBaHWUsi, MPOrpaMMHbIX 33a4aTyvMKoB M
KONMYeCcTBa NoNb30BaTENbCKUX NaHeNen MHANKALUMKN 1 yNpaBrneHus.

Mocne BBOAa BbIENEPEUNCNIEHHON WHOPMaUMN B KOHTpomnnepe opMUpyeTca WCMOMHUTENbHbINA
nporpaMMHbIii MOZY b NPOrpaMMbl NONb30BaTENS BBEAEHHON C NepeaHei naHenu.

9.3.4 YctaHoBuUTb npoueaypy «MporpammupoBaHne yHKLMOHANbHbIX OITIOKOBY» - YPOBEHD 2.

Ha paHHOM ypoBHe nporpammupyeTcsi HoMep yHKLuoHanbHoro 6noka B nporpaMme nonb3oBaTens, Tun
©noka (cornacHo 6ubnunoTteke yHKLUMOHaNbHbIX 6110KoB), 6a30BbIN agpec NnapameTpoB 1 MoaudmkaTop KonmyecTea
BXOA0B U/VNv napameTpoB.
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Mo o4yepenu, HauYMHas ¢ nepBoro 6roka, BBECTU Bce TpebyemMble yHKUMOHamNbHbIE G6rokK (CM. M. 5.2).

Ecnu kakon-nnbo 6nok nmeetr moaudukaTop Takke BBECTM U 3TOT napameTp. Ecnu kakue-nm6o Grioku
TpebyeTcsa NnponycTuTb, B HUX BBECTM 6ok ¢ kogom 00.

9.3.5 YcTtaHoBWTb npouenypy «nporpammupoBaHue cBA3en» (KoHdurypauus) — ypoBeHb 3. Ons Bcex
BXOJOB BCeX OrOKOB, KOTOpble AOMKHbl ObiTb CBA3aHbl C BXoA4amu Opyrnx GNMOKOB MMM Ha KOTOPbIX OOJDKHbI
3a4aBaTbCs KO3 PUUMEHTBI, YCTaHOBUTL Tpebyemyio koHdurypaumio (cMm. n. 5.2).

Homepa Bxoa0B 1 BbIXOAOB GrOKOB YCTaHaBMNMBAKOTCS MHAMBUAYANbHO ANS KaXaoro 6noka ¢ KOHTponem
KonmnyecTBa BXOAOB (M BbIXO4OB) COOTBETCTBYIOLLErO TMNa.

B npouecce ycTaHOBKM KOHUrypauum npu HeobxoaAMMOCTU BBECTM TakkKe WHBEPCUIO (TONMbKO AN
CBSA3aHHbIX BXx0o4oB). [1py nporpamMMmmpoBaHum CBA3€EN, NOCrne BBOAA 3HaYeHMs Homepa Bbixoada Ha aucnnee BUXII,
HaxaTue knaeuvwm [3aBa.] ycTaHaBnNMBaeT UHBEPCUIO AAHHOW CBA3M, YTO OTOOpaXxaeTcsl CMBOJIOM «-».

9.3.6 YcrtaHoBMTb Npoueaypy «HacTpomnka napameTpoB» - ypoBeHb 4. Ha JaHHOM ypoBHE MpPou3BOAUTCS
HacTpovika napameTpoB PyHKUMOHanNbHbIX 6nokoB. [na Bcex napameTpoB Bcex GrOKOB yCTaHOBUTbL HEOOXoAuMbIe
1 COOTBETCTBYOLLME 3Ha4YeHns (cm. n. 5.2).

Ha aucnnee BUXIO ycTtaHOBUTbL 3HayeHWe paspelleHWss U3MEHeHUs napameTpoB. YCTaHOBKa AAHHOro
3HayeHus1 paspelLaeT uUnu 3anpellaeT Npou3BOAMTb U3MEHEHME TOro UNM MHoro napametpa B pexume PABOTA.
CocTosiHue paHHoro 3HadveHusi: 000 — 3anpelleHO M3MeHsITb AaHHbI napameTp B pexume PABOTA, 001 —
pa3peLleHo U3MeHATb AaHHbIN napameTp B pexume PABOTA.

9.3.7 TllepeBecTn KOHTpPOMNNEp B pexum «paboTta» n ybeamTbCs, YTO HET OWKNOOK M OTKA30B. YCTAHOBUTb
npoueaypy «CUCTEMHbIE MapameTpbl» - ypoBeHb 6 (cM. n. 5.2). Onpegenutb pecypc cuctembl — cBOBGOAHYI0 NamsiTb
nporpaMM 1 AaHHbIX. [N BO3MOXHOCTV NOCneaytolero pacluMpeHns anropuTMMYeCcKon CTPYKTYpbl KOHTposnepa
XenatenbHo, 4TOGbI CylwecTBoBan oOnpedeneHHbIn pesepB. Ecnv numut namaTtv uvcdepnaH, Heobxoanmo
YMeHbLNTE 06bem peLuaemon 3agauu.

9.3.8 Oumuctka nporpaMmmbl nNonb3oBaTens. YCTaHOBUTL nNpoueaypy «HacTtponka konuyecTtsa 6riokoB» -
ypoBeHb 1. [Npu BBoAe 3HaveHns «0000» B BCex gucnnesx npomM3BoAUTCS O4MCTKa NporpamMmbl NonbL3oBaTens.

9.4 KannbpoBka, KOHTPOJIb U TeCTUPOBaHWE BXOA0B-BbIXOA0B KOHTponnepa
BHumaHue! ﬂaHHyIO onepauuro HeoﬁXOAMMO BbIMNOJNTHUTb Nepen BBOAOM HOBOWM nporpamMmmbl.
9.4.1 KannbpoBka aHanoroBbIix BXo40B

Kann6posky aHanorosbix BxofoB npoBoautb B pexume NMPOTPAMMUPOBAHWE Ha ypoBHe 5 (pexumebl
05, 06, 07).

B cooTtBeTcTBUM C Tabnumuer n. 5.2.1.5 BbINONHUTL aBTOMaTUYeCKyto (pexum 05) nnm pyydHyto (pexumsl 06,
07) kanubpoBKKM BCEX aHANOroBbIX BXOAOB.

BHayvane BbIMONHATE KanMOPOBKY Havana Lwkanbl M3MepeHus, ANs Yero Ha Kanmbpyembli aHamnorosbIn
BXOA, KOHTpOnnepa nogatb CUrHarn, COOTBETCTBYHIOLLMI Havary LKanbl AnanasoHa (Belbupaetcs ¢ Tabnuubl 9.1).

3aTeM BbIMONHWUTL KannbpoBKy KOHLA LWKanbl M3MEpPEHus, ANs Yero Ha Kannbpyembll aHanoroBbl BXOA,
KOHTponnepa OT 3TanoHa UCTOYHUKA WK aTyvka nofaaTb KOHTPOMMPYEMbIN CUrHar, paBHbIA BEPXHEMY 3HAYEHUIO
AnanasoHa (BbloupaeTcs ¢ Tabnuubl 9.1 4na KOHKPETHOTO TUMNa AaTyvka).

CoxpaHuTb 3Ha4YeHns KannMOpPOBOYHbIX KOHCTAHT B 3HEPrOHE3aBMCUMMOW NamsiTn (cM. pasgen 9.6).

TecTupoBaHue aHanoroBbix BxogoB npoBoautb B pexume NMPOMPAMMUPOBAHUE Ha ypoBHe 5 (pexum

01).
Tabnuya 9.1 - Tunbl damyukos U pekomeHOyemble npedersibl Kanubposku
IIEIOA BXoaa Tun MpaaupoBouHas MpepenbHbie Ovana3oH nameHeHus
apameTp MHAMUMpyeMble
2 nTYPE BXOA4HOro XapakTtepucTuka 3HaueHus npu Havan. KoHeuHoe
6noka AIN curHana u HCX KkanvbpoBke npubopa 3HaueHue 3HaueHue
0-5 A o 0 mMA 5 MA
0000 0-20 mA Nuneiinas I/IJ'II/IOB’Oy(.,‘.{'alHOOOE;J('JIeﬁHbIX 0 mA 20 A
4-20 MA TEXHWYECKUX eAnHMLax 4 mA 20 mA
0-10 B 0B 10B
0-5 mMA KBagpatnyHas 0 MA 5 MA
0-20 MA (Bxoa kanubpyeTcs kak 0,0...100,0 % 0 MA 20 mA
0001 4-20 MA NUHeNHbIN, 3aTem UNN B YCTAHOBIEHHbIX 4 mA 20 MA
0-10B yCTaHaBnvBaeTcs TEXHUYECKNX eamHMLax 0B 10B
KBagpaTuyHas Lwkana)

9.4.2 TecTupoBaHue AUCKPETHbIX BXOAOB

TecTnpoBaHue AMCKPeTHbIX BxoaoB nposoauTb B pexume NPOMPAMMUPOBAHUME Ha yposHe 5 (pexum

03).

Ha guckpeTHoM Bxode KOHTporsfnepa oT ummtatopa (3a£l,aT‘—WIKa) CUrHanoB nogaeatb curHanbl, pasHble 0 B

(nornueckuin 0), u 24 B (normndeckas 1).
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B cooTtBeTCTBMM C MeTOoAMKON M. 5.2.1.5 BbINOMHUTL KOHTPOMb BCEX ANCKPETHLIX BXOAOB.
MopaBas Ha Kaxabl OUCKPETHbIA BXOA KOHTponnepa curHan cHadana 0B, a 3atem 24B yb6egutbcs, 4to
3TUM CUrHanam COOTBETCTBYIOT 3HayeHus O n 1.

9.4.3 TecTnpoBaHue AUCKPETHbIX BbIXO4OB

TecTupoBaHue ANCKPETHbIX BbIXOA0B NpoBoanTs B pexume NMPOMPAMMUPOBAHWME Ha ypoBHe 5 (pexum
04).

TecTnpoBaHMe NPOBOANTCS] B COOTBETCTBUN C METOAMKOW, M3NOXeEHHOM B n. 5.2.1.5.

YctaHoBuTb no gucnneto 3ABOAHHA Ha kaxgom Bbixode 3HayeHue koadpdumumeHTa cHadana 0000, satem
0001. PaboTy OUCKPETHbIX BbIXOO4OB KOHTPONUPOBATb MO COCTOSIHWMIO OUCKPETHBIX HAarpy3oK, MOAKIMOYEHHbIX K
KOHTponnepy.

9.5 Bkno4yeHne KOHTponnepa B NOKanbHYH ynpaBnsalowyr ceTb

B wHdopmaumnoHHyto ceTb koHTponnep MWK-53H crnegyeT Bknwoyatb nocrne npoBepku paboThbl
KOHTponnepa Ha o6bekTe B aBTOHOMHOM pexunMe.

dusnuyeckas opraHuMsaumss ceTu npeacTtaeBneHa B pasgene 3.2, Jlornyeckas opraHusauus ceTwu
npeacTtasneHa B pasgene 3.3.

Ons BknioyeHus B ceTb nepentn B pexum NMPOTPAMMUMPOBAHWE 1 ycTaHOBUTbL pPEXWMM «CUCTEMHbIE
napameTpbi» CM. ypoBeHb 6, pexum 02. B cooTBETCTBMM C MPOEKTOM aBTOMaTU3aLMN YCTaHOBUTb CETEBOW agpec
KoHTponnepa. Heobxogumo cneauTe, 4TODObI Y KaOoro KOHTpONNepa, BKIOYEHHONO B [aHHYH ceTb, Obin cBON
HEMOBTOPSAIOLLMINCA B OPYrMX KOHTPOMMepax ceTeBol agpec. Takke B AaHHOM pexunMme HeobXxoaMmo YCTaHOBUTb
CKOpOCTb ceTeBoro obmeHa 1 TamM-ayT kagpa 3anpoca.

9.6 CoxpaHeHue nporpamMmMbi NOfb30BaTeNA U HACTPOEK B 3HEProHe3aBUCUMOM
namsiTu

Mpouenypa coxpaHeHVWs mnporpammbl MOMb30OBaTENs W  HACTPOEK B SHEProHe3aBMCUMMOW NaMsaTu
Npou3BOANTCH B peXUMeE NpOrpaMMMpoOBaHus Ha ypoBHe 8.

Mocne 3anucu WHoOpMauMn B 3HEProHe3aBUCUMYID MNaMATb M3MEHATLCA MOryT NWlb Ccregylowme
napameTpbl perynaTopa:

* ornepaTuBHble MNapameTpbl, W3MEHEHWe KOTOpbIX MPEedyCMOTPEHO C MNOMOLUbI0 NWLEBOW MaHenu
perynstopa - pexumMmbl paboTbl PerynatopoB, pexuMbl paboTbl MporpaMMHbIX 3a4aT4MKOB, 3HaYeHue 3agaHHON
TOYKMN perynaTopa, 3Ha4eHve aHanoroBoro BbIXO4HOIO BO3AENCTBUSA perynstopa B py4HOM pexuMe;

* napameTpbl PYHKLUMOHANbHbLIX 61TOKOB, M3MEHEHWE KOTOPbIX Pa3peLleHo Ha YpoBHe 4;

* U3MEHEHMe napameTpoB yHKUMOHAnNbHLIX 6rokoB no cetn (B pexume PABOTA u B pexume
NMPOrPAMMMPOBAHWE).

OctanbHble  napameTpbl  (CMCTEMHble,  (YHKUMOHAnNbHble  OroKM,  KOoHdWrypaums, napameTpbl
yHKUMOHaNbHbIX 6OKOB, N3MEHEHWE KOTOPbIX HE Pa3peLLEHO Ha YPOBHE 4) - U3MEHATb Hemnb3s.

MoaTtomy 3anncb MHopMaLMn B 3HEProHe3aBUCHMYIO NamsATb (Ha ypoBHe 8) crnedyeT NpoBOAWTH MULLb
nocre TwartebHOW OTNaAKu CUCTEMbI yNpaBreHus.

10 TexHn4yeckoe obcnyxuBaHue

10.1 Mpw npaBunbHOM akcnnyatauum koHTponnep MUK-53H He TpebyeT noBcegHEBHOIO 06CNYXUBAHWSI.

10.2 MNeproamnyHOCTb NpornakTUiecknx 0CMOTPOB 1 peMOHTOB koHTponnepa MUK-53H yctaHasnnsaeTtcs
B 3aBMCUMOCTW OT NPOM3BOACTBEHHbLIX YCIOBUIA, HO HE pexe ABYX pas3 B rof.

10.3 lMNpu gnuTenbHbIX NepepbiBax B paboTe pekomeHayeTcst oTkntovaTe koHTponnep MUK-53H ot cetu
ANEeKTPONUTaHuS.

10.4 Bo Bpemsi npoumnakTM4eckMx OCMOTPOB: MPOBEPSATb U YNCTUTL KabernbHble 4acTu COeaVHEeHUNn
(BckpbiTe koHTponnepa MUK-53H He gonyckaeTcs); NpoBepATb NPOYHOCTb KpenneHns 6roka, MOHTaXHbIX XryTOB;
NPOBEPSATb COCTOSIHNE 3a3EMISIOLLMX MPOBOOHMKOB B MECTaX COEAVHEHWIA.

10.5 Ounctka npubopa: He ncnonb3yiite pactsoputenu n nogobHele BewecTa. [ng ounctkn ycTponcTea
Nnonb3ynTecb CINPTOM.

11 TpaHcnopTupoBaHue U XpaHeHUe

11.1 TpaHcnopTupoBaHue koHTponnepa MWK-53H ponyckaeTca TOnbko B yMnakoBke MNpeanpusaTus-
N3roTOBUTENSI U MOXET NPOM3BOANTLCS NOOLIM BUOOM TpaHcnopTa.
11.2 Mpw nony4eHun koHTponnepa MUK-53H ybeanTtbcs B NOMHON COXPaHHOCTM Tapbl.
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11.3 MMocne TpaHcnopTupoBaHusa KoHTpornepa MUK-53H HeobxoguMmo BbigepXaTb B MOMELLEHMU C
HOpMasbHbLIMU YCIIOBUSIMU HE MEHee 6-TK YacoB, TOMbKO MOCIE 3TOrO NPOM3BECTM PACMaKOBKY.

11.4 MNpepenbHbIN CPOK XpaHEHWs - OAWH rof.

11.5 KoHtponnepsl MUK-53H fomkHbI XpaHUTLCA B CYXOM OTanfMBaemMoM U BEHTUIMPYEMOM MOMELLEHUN
npy TemnepaType okpyxatowero sosagyxa oT -40°C pgo +70°C n oTHocuTtenbHon BnaxHoctn ot 30 go 80% (6es
KoHaeHcauuy Bnaru). [laHHble TpeboBaHNs ABNATCH PEKOMEHAYEMbBIMMU.

11.6 Bo3gyx B MOMELLEHWM He [OIMKEH cofepXaTb MbiMM M MPUMECUM arpeccuMBHbLIX MapoB U ra3os,
BbI3bIBaIOLLUX KOPPO3MIO (B YACTHOCTM: ra3oB, COAEPXKaLLUX CEPHUCTLIE COEAMHEHUS U aMMUaK).

11.7 B npouecce xpaHeHUs Unu aKkcnnyaTauum He knagute Tsxkensle npeaMeTbl Ha kKoHTponnep MUK-53H
W He noaseprante ero HMKaKoMy MeXaHU4eckOMy BO3AEWNCTBUIO, Tak Kak YyCTPOMCTBO MOXET AedopMMpoBaThCs U
noBpeauTbLCS.

12 MNapaHTUN nsrotoBuTenA

12.1 MNpousBoanTenb rapaHTMpyeT COOTBETCTBUE Npubopa TexHudeckum ycrnosusam COY NMPMK-400:2014.
Mpu HecobniogeHnn notpebutenem TpeboBaHU YCNOBUIA TPAHCMOPTUPOBAHUS, XPaHEHUS, MOHTaXa, Hanagku u
aKcnnyartaumm, ykasaHHbIX B HACTOSILLIEM PYKOBOACTBE, NOTpebuTeNb NMLIAETCa NpaBa Ha rapaHTuio.

12.2 TapaHTUAHBLIA CpPOK aKcnnyaTauMm - 5 net co AHA OTrpy3kn wusgenus. [apaHTUNAHBING CPOK
aKkcnnyataumMnm M3genvii, KoTopble MOCTaBMASTCA Ha 3KCMOpT - 18 mecsAueB co OHs MpOCnedoBaHMs UX 4depes
rocyfapCTBEHHYIO rpaHuly YKpauHbl.

12.3 CpegHee BpeMs HapaboOTKM Ha OTKa3 C Y4ETOM TEXHUYECKOro OOCNYXMBaHWS, pernaMmeHTUpOBaHHOIO
OaHHbIM PYKOBOACTBOM MO 3KcnnyaTaumm — He meHee Yyem 100 000 vacos.

12.4 To JOroBopeHHOCTN C NOTpebMUTENEM NpeanpuUaTUe-N3roToBMTENb OCYLLIECTBAET NocrnerapaHTMnHoe
TexHn4yeckoe o6CnyXKMBaHUE, TEXHWYECKYHD MNOAAEPXKKY W TEXHUYECKMEe KOHCyNnbTauuu No BCEM BuAaM CBOEW
npoayKumm.
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INucTt perncrtpaumm uameHeHUn

Bcero
Homepa nuctos (cTpaHuLy) ANCTOB 3
Nam. B Ne Bxogswwmin Ne conpoBoxaato- Moan. [ara
[OKyMeHTa Liero AOKyMeHTa 1 aata
Name- 3awme- Ho- HOKYMeEH
HEHHbIX HEHHbIX BbIX Te
1.00 68 ver. 53.85 MapwukoT | 28.07.2015
n.A.
1.01 69 ver. 53.90 [NpvBeneH B COOTBETCTBUE C MapukoT | 09.11.2015
HOBOW MPOLLNBKON n.A.
1.02 69 ver. 53.92 [obaBneHbl ceTeBble Mapwukot | 30.03.2016
napameTpbl — KOHTPOSb 0.A.
YETHOCTU U CTOM-6UT
1.03 70 ver. 53.92 M3meHeHbl xapakTepucTukn MapwkoT | 24.02.2017
OUCKPETHbIX BXOAOB 0.A.
1.04 70 ver. 53.92 McnpaBneHbl HETOYHOCTUN B Mapwkot | 15.12.2017
TekcTe 0.A.
1.05 70 ver. 53.92 Ho6asneHo mapkmposky DIN- Cnaesik | 25.11.2019
penku B Tabnvue ycrnosum AA.
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