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1 BBepeHue

HacToswee pykoBoactBo no akcnnyatauum (P3) npegHasHavyeHO ONS UCMOMb30BaHWSA 3KCMyaTauMOHHbIM
NnepcoHanom M MpoeKkTaHTaMn CUCTEM PEerynupoBaHus, BbINOMHEHHbIX Ha 6a3e KOHTPOMMepoB MMKPOMPOLLECCOPHBLIX
MWK-51, MUK-51H, MANK-52 n MNK-52H.

P3 Ha KoHTponepbl COCTOUT U3 ABYX CAMOCTOSATENbHbLIX JOKYMEHTOB.

B nepsom u3 Hux:

— «KoHTtponnepbl mukponporeccopHble MUK-51 (NMPMK.421457.005 P31)»

— «KoHTtponnepbl mukponpoueccopHble MUK-51H (MPMK.421457.006 P31)»

— «KoHTponnepsbl mukponpoueccopHblie MUK-52 (NMPMK.421457.008 P31)»

— «KoHTponnepbl mukponpoueccopHble MUK-52H (MPMK.421457.009 P31)»

NPUBOANTCA OMMCaHWe cocTasa, (PYHKLMOHAMNbHBIX BO3MOXHOCTEN N MHCTPYKLUMS MO 3KChnyaTauum COOTBETCTBYOLLENO
KOHTponnepa.

Bo BTopom (B gaHHoM pykosoactee P32) — «KoHTponnepsl mukponpoueccopHele MUK-51, MUK-51H, MUNK-52,
MWK-52H (NMPMK.421457.005 P32)» - onuckiBaeTca bubnuoTteka dyHKUMOHanbHbIX 6r10K0B KOHTponnepos cepuin MUK-
51(H) n MUK-52(H).

2 bnbnuoteka pyHKLMOHANbHbIX 65I0KOB
2.1 Obwme cBegeHUA
KonTtponnepel MUK-51, MUK-51H, MUK-52 n MUK-52H copgepxat 6ubnuoteky yHKLMOHAnNbHbIX GOKOB,
[OCTaTOYHYO Ana Toro, 4YTobbl pellaTtb CpaBHUTENBHO CIOXHbIE 3a4ayy aBTOMaTUYECKOro perynvMpoBaHus U JNTOrMKO-
NpOrpaMMHOro yrpasneHust.

Bubnuoteka pyHKUMOHanNbHbLIX GNIOKOB YCNOBHO pasgereHa Ha pasgensl, npuBeaeHHble B Tabnuue 2.1:

Tabnvua 2.1 — lNepeyeHb PyHKUMOHAmMbHbLIX 6110KOB

Paspen HaumeHoBaHue pasgena MNepeyeHb hyHKUNOHaNbHbIX 6110KOB

1 dyHKUMOHanNbHbIE 6okM BBOAA-BbIBOAA MHTepdencHbIi BBOA-BLIBOA, aHaNoroebi BBOA-BbIBOS,
ONCKPETHBIN BBOA-BbIBOA, UMMNYNbCHBIA BBOA, YaCTOTHbIN
BBO[, NYCTOM GNOK, ynpaBrsiemMbli
OMCKPETHBIN/aHanoroBbIn BbIXOA,.

2 MaTemaTtunyeckme yHKUMOHarnbHbIE OroKM YMHOXeHNe, CyMMUpPOBaHUe ¢ MaclutabvpoBaHmemMm,
AeneHve, KopeHb KBagpaTHbIN, abCoMTHOE 3HaYeHue,
MHTEerpmpoBaHue, auddepeHUnpoBaHmE C 3a0epXKKON,
BbIYMNCIIEHNE BNAXHOCTU, SKCMOHEHTbI, Norapudgma
HaTypanbHOro n AeCATUYHOrO.

3 Jlornyeckue yHKUMOHanNbHbIE B6M0KK Jlornyeckoe U, mHoroBxogosoe W, nornyeckoe UJA,
MHorosxoaoBoe U, nckniovatowee UJA,
MakopupoBaHue, TpUrrep, perucTp, BblaeneHme poHTa,
KOOMPOBaAHME N OEKOANPOBAHNE CUrHAMOB.

4 ®yHKUMOHaNbHbIE BMOKM yNpaBneHus MuHuMyM, Makcmym, ckonb3silee cpeaHee, 3aaepxka,
nporpammon 3KCTPEMYM, OrpaHNyeHne, OrpaHNYeHNe CKOPOCTH,
nepeknoYvaTenb, NepeknoyaTens No HOMepY,
KoMnapaTop, Tanmep, CHETYUK, OQHOBMOPAaTOP,
MynbTUBMGPaTOp, UMNynbcaTop, 6roK 3anoOM1HaHWS.

5 ®yHKUMOHaNbHbIE BMOKM ynpaBneHus dunbTp, MacwTabrpoBaHue, KyCOYHO-NNHENHASA
TEXHOMNOrMYEeCKMM MpoLIeCCOM YHKUMSA, yCTaBKa aHanoroBas, yctaBka BpeMeHMU,
nNpPorpamMHbIN 3agaTymK, TanMep-curHanmsaTop
peanbHOro BpEMEHU, NMMHENHOE UBMEHEHME NapaMeTpa,
nonb3oBaTeNbCKas NaHerb, lornyeckas Laropas
nporpamma, 6510K CUHXPOHM3aLMN BPEMEHW.

6 dPyHKUMOHanbHbIE OMOKN perynsaTopoB Perynsatop aHanoroBbIi, perynsitop kackagHbii,
perynaTop UMnynbCHbIN, perynsaTop aHanorosbl ¢
pacLUMpeHHbIMU PYHKLUAMWU, PErynAaTOp MMMNYIbCHbIN C
pacLUMpeHHbIMU PYHKLMAMU, aHaNoroBbIn AenbTa-
perynaTtop, UMNynbCHbIN AenbTa perynsatop, KOPpekTop
OWHAMUYECKNA, KOPPEKTOP CTaTUYECKUN.

7 dPyHKUMOHanNbHbIE O6MOKN ynpaBneHns Brnokun «ecnuy, «torgay, 6ok COCTOsIHUI, ycTaBka
COCTOSIHNEM ONCKPETHasi, BbIOOP N3 MHOXECTBA, OETEKTOP.

YacTb GMONMOTEYHbIX (YHKLMOHAmbHLIX GMOKOB BbIMOMHAET 0COBYI0 3adadvy. OHM CBA3LIBAOT annapaTtHyo
YacTb KOHTpOfiepa C OCHOBHOM Maccol (pyHKUMOHAambHbIX GrnokoB. K aTuM «CBA3HbIMY» (DYHKLMOHANbHBIM Briokam
OTHOCATCSA: (OYHKUMOHArbHblE GIIOKM BBOAA M BbIBOAA aHANOroBbIX U AUCKPETHLIX CUrHamnoB, (oyHKLMOHamNbHbIe 6roKu
o6CcnyXMBaHUA NMLEBOV NaHenu, yHKUMOHamNbHbIe 6r10KM Npuema 1 nepeaayn CUrHanoB Yepes MHTepdericHbIN kaHar,
a Takke BGrOKM CBSI3VM BHYTPEHHUX YacOB KOHTpOSepa ¢ NporpaMmoin Nnonb3oBaTerns.

http://www.microl.ua o  MUK-51(H), MUK-52(H) ver. 01.77 . MPMK.421457.005 P32 u3m. 2.01, 06.09.2012



000 "AMTOPI" +7(4722)40-00-02 amtorg.com.ru

AnnapaTtHble 3feMeHTbl CTPYKTYpbl KOHTponnepa (BxodHble W BbixogHble YCO, nuueBas naHenb,
MHTepeiCHbIN KaHamn) HauMHalT BbINOMHATL CBOM (PyHKUMM nNWWbL nocne Toro, Kak OyayT WCMofb3oBaHbl
COOTBETCTBYHOLUMNE (DYHKLMOHASBbHbIE BIOKN.

Bepcusa nporpammHoro obecneyeHns KOHTponnepa onpeaensieT Bepcnto bubnuoTekn anropmTtmMoB, KOTOPYHO OH
nopaepxusaet. Bepcus Nel 6ubnuotekm anroputmoB koHTponnepa MUK-51 sensetca 6asoson 6GubnuoTtekon u
BkMtoyaeT B ceba 68 dyHkumMoHanbHbIx 6rokoB. Kaxaas nocnegyiowas 6ubnuoTteka BkntoyaeT B ceba Bce
yHKUMOHanNbHbIe Gnokv npeapiaywien, a Tawke Hosble FBD-6noku. NameHeHnsa B Bepcuax GubnuoTteku anroputmos
npvBeaeHbl B Tabnuue 2.2.

Tabnuua 2.2 — dyHKUMOHaNbHbIE BIIOKM 1 COOTBETCTBME NX BEPCUAM NPOrpaMMHOro obecneyeHms.

Bepcusa Bepcus
nporpaMmMHoOro o6ubnuoTtekn HDo6aBneHHble FBD-6noku
obecneyeHusi anropuTMoB
0+35 1 -
36 + 44 2 IF(80) — Ecnun

THEN(81) — Torga

STATE(82) — Bnok cocTtosiHuiA

dSET(83) — YcTaBka guckpeTHasi

CASE(84) — Bbibop 13 MHOXecCTBa

45 3 EXP(72) — Bnok BbIMUCNEHUSI SKCMIOHEHTHI

LN(73) — Brnok BbluMCneHns HaTypanbsHoro norapudma
LOG(74) — bnok BbluMCNEHUs feCATUHHOro norapudma

46 + 52 4 DETECT(86) — [leTekTOp BKIMOYEHUS NMUTaHWSA UK 3anycka nporpammebl
nonb3oBaTens

60 + 63 6 DIN2_FRQ(67) — briok namepeHusi 4acToTbl C pe3epBUPOBaHNEM

64 + 65 7 PID_R(90) — Perynatop aHanoroBbI C anbTEPHAaTUBHOW CXEMOW nepexoaa

Mexay pexvmamm
PID_IMP_R(91) — Perynatop umMnynbCHbIN C anbTepHaTUBHON CXEMOWN
nepexofa Mexay pexvMamu

2.2 MNMporpammupoBaHue (PyHKLMOHaNbHbLIMM Gnokamm

[Mporpamma nomnb3oBaTens COCTOUT M3 OTAENbHbIX 3BEeHbEeB — (PYHKUMOHanNbHbIX OfOKOB, NMpPeACcTaBNSOLWMNX
cobo TOT NN NHOW anropuTM, o6beanHEHNe KOTOPbIX NO3BOSISIET aBTOMATU3NMPOBAaTb TEXHOMOMMYECKNA NpoLiecc.

Cnctema nporpaMMMpOBaHUS peanusoBaHa B COOTBETCTBMM C TpeboBaHnuamu ctaHpapta MexgyHapogHown
OnektpotexHnyeckon Komucecmmn (MIK) IEC 61131-3 n npegHasHaveHa ans paspaboTkm nporpammMHoro obecnevyeHums
npefHasHayeHHoro pAnd cbopa p[aHHbIX WM yMpaBneHWs TEXHOMOMMYeCKMMU MpoueccaMu, YTO  BbIMOMHAETCS
nporpaMMmpyemMbiMU KOHTPOMNEPamMm.

B kavecTBe A3blka MPOrpamMMMpOBaHNA B CUCTEME peann3oBaH 53blK (PYHKLMOHaMbHbIX BNOKOBbLIX AnarpaMmm
Function Block Diagram (FBD), npepoctaBnsiiolwni nonb3oBatento MexaHu3M OOBLEKTHOTO  BU3yarbHOro
nporpaMMMpoBaHUS.

Bonee nogpobHo B pasaenax 4 u 7 pykooactea [TPMK.421457.005(006,008 u 009) P31 npefcTtaBneHbi:
* 3aja4n, NpaBuia u BO3MOXHOCTU KOH(UIYPUPOBaHWS,

* NOPSJOK 06CNyXMBaHMA PYHKLUMOHAmNbHbBIX GITOKOB,

* TEXHOMOrMYECKoe NporpaMMMpoBaHne PYHKLMOHaNbHbIMKU Griokamu,

* HaCTpoWKa 1 KOHTPOJS1b BXOAOB-BbIXOA0B GrIOKOB U NapameTpoB.

Mpy nporpamMmmMupoBaHnn yHKLMOHaNbHBIMKU 6r1oKkaMn AencTBYIOT NpaBuna:

* byHKUMOHanNbHBIM 6Gnokam npucBaMBalOTCA MOPSIAKOBbIE HOMepa, KoTopble waeHTUdMUMPYIOT Onok B
cucTeme, a Takke onpeaensloT o4epeaHOCTb BbiNONHEHUS GIOKOB B NpOrpaMMe;

* (PyHKUMOHanbLHOMY GrTOKy MOXET ObITb NMPMCBOEH N0OOIN NOPSAKOBLI HOMEP, HO HE OOMKHO GbiTb Npobernos
M HaknagaHui B X Hymepaumu;

* B OIHOW nporpamMmMe pyHKLMOHanbHble 610K1 0QHOTO 1 TOro XKe TMa MOXHO MCMNOMb30BaTb MHOTOKPATHO;

* He MOXeT ObITb CBOGOAHBIX (HEMOAKMIOYEHHBIX) BXOA0B (hYHKLMOHANBLHOro 6roka, Kaxabli He NOOKIH0YEHHbIN
BXO[ MpVBEeAET K OCTAHOBKE KOMMUMALMU NPOrpaMMbl, U Takasi nporpamMmma He ByaeT UCNONHATLCS noka cBa3b He byaet
co3faHa 1nm BoCCTaHOBIEHA;

+ [OrMycKalTCsi CBA3W BXOOOB M BbIXOAOB Ntoboro Tuna, T.K. npeobpasoBaHue TWUMOB OCYLLECTBNSAETCA
aBTOMaTUYECKN.

U3 atnx npasun UMEKTCA cnegyruime UCKNYeHna:

* Ona HEeKOTOopbIX ¢)yHKU,I/IOHaJ'IbeIX OnokoB MMeeTcs orpaHun4yeHne Ha KpaTHOCTb UX WUCNONb30BAHUA B
npegenax ogHOro KoHTposmnnepa. Tak, naHenb nonb3oBaTens, I'IVIﬂ-perynﬂTop, ﬂpOFpaMMHbIIZ 3aJaTtyuKk 1M nowlaroBas
norn4yeckasa nporpamMmma MoryT ncnonb3oBaTb NMULLb 9 pas.
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2.3 YcnoBHble 0603HauYeHuUsi

Mpn onucaHun dyHKUMOHanNbHbIX 6rokoB MUO-perynaTtopoB Mcnonb3yeTca eavHasd cuctema OOO03HaYeHui.
CuvrHanbl 1 napameTpbl HACTPOMKK B 06LLeM criydae obo3HavaloTesa cneayowmmM obpasom:

npecpukcUMA_CYDPDPUKC wunu npecdmkcMMA.CYPPUKC

B vacTtHoM cny4yae npedukc n/mnu cyddukc o603HaYeHnst curHana MoXxeT OTCyTCTBOBaThb. Hanpumep:
npecbukcUMA uvnn UMA_CYPDOUKC wunu UMSA.

Mpedmkc obosHavaeT TMn curHana. Hanpumep, AWCKPETHBIN, aHanoroBbl, BPEMEHHOW, YMCNOBOW M T.M.
Mpecdukc BBOAMTCA nNepes WUMEHeM CTPOoYHbiMM OykBamu. Tunbl NpeduKcoB, MCMONb3yeMbiX MpU 0603HaYeHUn
curHanos, npviBegeHbl B Tabnuue 2.3.

Cydbukec ykasbiBaeT Ha BcmomoraTeflbHYl0 WM OOMOMHUTENbHYIO MHOpMauMio o curHane. Hanpumep,
rMCTepesnc, MUHUManbHOE WM MakCMmanbHOe 3HayeHne curHana u T1.n. Cyddukc ykasbiBaeTcs Mocrne WMeHM
NpOnMMCHbLIMM BykBamM nocne cuMmBsona nogyepkmeaHuns. Tunbl cyddukcos, ncnonb3yembix npy 0603HaveHnn CMrHarnos,
npvBeneHbl B Tabnuue 2.4.

Umsa (kopeHb) BXOOHOMO WNW BbIXOOAHOTO CUrHana, napameTpa ykasblBaeT Ha ero (yHKLMOHanoHoe
Ha3HadeHue. Hanpumep, cbpoc, nyck, Bxon, BbiIXoA, 3a4aHHOe 3HadeHue, nepuvod BpemeHu u T.n. Mpu o6o3HaveHun
MMEHMN CUrHana Mcrnonb3ylTca NPonucHble Bykebl. IMa curdana unu napameTpa MOXeT COCTOSATb U3 HECKONBbKUX MMEH C
pasgenutenem (noavepknBaHvem) nnm 6e3 Hero. Tunbl UMEH CMrHaNOB NpuBedeHsl B Tabnuue 2.5.

[na obo3HayeHns HeCKOmNbKMX OOHOTUMHbBIX CUTHANoOB W MapameTpoB WCNOMNb3yeTCcs MHAeKcauus: Hanpumep,
SP1, SP2, T3, TM1, TM4, IN1, IN2, OUT1, OUT2 wurT.A.

Mpumep 0603Ha4YeHUA CUrHaNoOB U NapamMeTPoOB:

dDN - ONCKPETHBIN CUrHan, ykasbiBaloLMi Ha YMEHbLLEHWEe curHana,

dERROR - OUCKPETHBIN CUrHam o Harm4mMm oLwmnoKu,

dMAN - ONCKPETHBIN CUrHan, yKkasbiBaloLLMN Ha PyYHOW Pexmm,

dOUT_L - OUCKPETHbIV CUrHan, ykasbiBaloLmMin Ha MMHUMarbHOe 3HaYeHne BbIXOAHOro napameTpa,
dRESET - OUCKPETHbIN curHan cbpoca,

elNP - ONCKPETHBIN BXOAHOW curHan, obpabaTtbiBaemblii Mo (POHTY,

tFLT - aHanorosbIV NapameTp — Bpems punbTpa,

nINP - YACNOBOE 3HAYeHne, Hanpumep, HoMep BXoaa,

OUT_H - aHanoroBbIV NapameTp, OrpaHnyYeHne Bbixoda (MakcMmarnbHOe 3HaYeHue),
INP2 - aHanoroBbIN NapameTp, 3Ha4yeHne 2-ro Bxoaa,

GAIN5 - aHanoroBbI NapameTp, KoapdULUMEHT ycunexnus 5-ro Bxoga cymmaropa.

Tabnuvua 2.3 - MNepeyeHb NperKCcoB, NCNOMNb3yEMbIX B Ha3BaHUAX

Mpeduke HanmeHoBaHue dopmaT AaHHbIX Ha3HauyeHue
d Digital Llenoe ctaHgapTHoe OunckpeTHbINn curHan
e Edge impulse Llenoe ctaHgapTHoe PpOHT MnM cnag AUCKPETHOro curHana
c Count digital Llenoe ctangapTtHoe CueTHbIN BXxOL
n Number Llenoe cTtangapTtHoe Homep
q Quantity Llenoe cTtangapTtHoe Konuyectso
t Time Llenoe gnuHHoe Bpems
- (npecpukc Real BewectBeHHOe AHanoroBas nepemMeHHas
OTCYTCTBYET)

Tabnuua 2.4 - NepeyeHb cydprKCoB, MCNONb3YyEMbIX B HA3BaHUAX

Cydhdukc HaumeHoBaHue HasHa4yeHune
_DIS, _DI Disable 3anpet
_EN Enable PaspelieHune
_EXT External BHeLwHWi
_H, _h,.h High Makcumym
_HYS, .hys Hysteresis 'mcTepesuc
L. Low MuHMMYyM
_M,.M,.m Master MacTep, BeayLumm (Ana perynsatopos)
.max Maximum MakcumanbHoe 3HayeHue
.min Minimum MwH1ManbHOe 3HaYeHue
.rate, .r Rate CKopocCTb; YacToTa
.rng Range [nanasoH
_S,.8,.s Slave Begombii (ans perynsatopos)
_VAL, _V,.V Value 3Ha4veHune
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Tabnuua 2.5 - MepeyeHb UCNONb3yeMblX UMEH BXOAHbIX, BbIXOAHbLIX CUrHANOB U CBOWCTB (DYHKLIMOHATBbHBLIX GITOKOB.

Umsna HanmeHoBaHue HasHavyeHune
ACK Acknowledge KsuTnposaHue
ALM Alarm ABapuWNHbIN curHan
ALG Algorithm Anroputm
BIAS Bias CmelleHne
BL Block Bnok
BL.TM1 Block Timer 1 Homep 6noka koopanHaT Bpemenn 1rp
BL.SP1 Block Setpoint 1 Homep 6rnoka koopauHaTt 3agaHun 1rp
BL.TM2 Block Timer 2 Homep 6rnoka KoopAuHaT BpeMeHu 2rp
BL.SP2 Block Setpoint 2 Homep 6rioka koopauvHaT 3agaHui 2rp
CAS Cascade KackagHbln
CORR Correction Koppekuus
CNT Count CueTumk
CTRL Control YnpasneHune
DELAY Delay 3agepxka
DELTA Delta OTKNoHeHNe
DIR Direction HanpasneHne
DIS Disable OTkntouYnTH
DISP Display Oucnnen
DN Down YMeHbLUEeHWe, BHU3
END End KoHel, 3aBepLueHue
ERR Error Ownbka, NorpeLIHocTb
EXT External BHelwHui
FB Feedback O6patHas cBsi3b
FF Feedforward lMpeaBapeHue
FLT Filter PunbTp
FUNC Function PyHKUMSA
GAIN Gain YcuneHuve
INP, IN Input Bxog
Kp Kp KoadpdumumeHT ycuneHusi, MacluTabHbl kKoadd.
LIM Limit paHuua, npegen
LOC Local JlokanbHbIV
MODE Mode Pexnm
MAN Manual Py4Hor
MAX Maximum MakcumanbHoe 3HayeHve
MIN Minimum MuvHMManbHoOe 3HayYeHve
OFFSET Offset CwmelleHne, HavyanbHoe 3HadYeHne
ouT Output Bbixop,
PV Process variable [MapameTp perynvpyemMblii, UHOULUPYEMbIV
RANGE, RNG Range [wnanasoH
RATE Rate CkopocTb, YacToTa
REM Remote YaaneHHbln
RST Reset C6poc
SCAL Scale LLikana, macwTtab
SP Setpoint 3agaHHasa Touka
SPO Setpoint 0 HavanbHoe 3HayeHune 3a4aHHON TOYKN
STAT Status CoctosiHue
START Start Myck
STOP Stop KomaHpa octaHoBa
STEP Step LWar
Td Ti Bpemsa auddepeHumpoBaHms
Ti Td Bpems nHTerpmposaHus
™ Time Bpewms; nepvof BpeMeHu
TOKEN Token [MpusHak
TRK Tracking CnexeHve
TYPE Type Tun
UpP Up YBenvyeHue, BBEPX
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2.4 CvrHanbl 1 napamMeTpbl
2.4.1 Tvnbl curHanos, napamMeTpPoOB U TUMbI AaHHbIX

HecmoTpa Ha TO, 4TO BXOOHblE W BbIXOOHbIE CUrHanbl KOHTpornepa MoryT ObiTb TONbKO ABYX BUAOOB -
aHanorosble U AWUCKPeTHble, PYHKUMOHamnbHble Broku paccuynTaHbl Ha o6paboTKy curHamnos, 4YTO MMetoT 6onblune
pasHoobpasus.

Hannune 6Gonee pasHoOOpasHbIX CUrHamoB CBA3aHO C ABYMs obcTosTenscTBamu. Bo-nepsbix, B cocTaBe
6nbnuoTtekn ectb yHKUMOHasbHbIe OnOKKU, CBA3AHHbIE C OTCYETOM pearnbHOro BPeMeHW (TalMepbl, NporpaMMHble
3a4aTyMKM U T. M.) U CO CHETOM 4Yncna cobbiTui (cHeTumkn). Bo-BTOpbIX, Kak ykasbiBanoch B Nn. 4.3.1 (CM. pyKOBOACTBO
IMPMK.421457.005,006,008 u 009 P31), napaMeTpbl HACTPOWMKN PYHKLMOHarbHbIX GNIOKOB 3a4atoTCA C MOMOLLbIO CUrHANoB
Ha ero HacTPOeYHbIX BXOAAX, a napameTpbl HACTPOWKK, C TOYKM 3peHus nx chopmaTa, umetoT bornbluoe pasHoobpasue.

B Tabn. 2.6 npeacrtaeneH NOnHbIM NepeyeHb curHanos, obpabaTbiBaemblx yHKUMOHanNbHbIMK 6nokamu. B
CBAA3NW C Tem, YTO napameTpbl HACTPOMKM MOryT 3a4aBaTbCA aAHAMOTMYHBIMW  CUrHanamu, nocTynawwuMi Ha
HacTpoeyHble BXOAbl PYHKUMOHAbHbLIX 60KOB, B Tabnuue He AenaeTcsa pasnuuns Mexagy curHanamv v napameTpamu
HacTpoviku. B Tabnuvue 2.6 ykazaH MakcumarbHbI AMana3oH U3MEHEHUS CUMrHanoB. B KOHKpPeTHOM pyHKLMOHaNbHOM
6noKe 3TOT Anana3oH MOXeT ObiTb OrpaHNYeH: HanpuMep, BbIXOAHOW CUrHan gyHKLMOHanbLHOro 61oKka perynmposaHns
OrPaHNYeH YCTaHOBMNEHHBbIMWU YPOBHAMW BCTPOEHHOIO OrpaHU4UTEens, YMCIOBOW CUrHanm, XapakTepusylowuin Homep
TEKyLlero yyactka mnporpammbl, OrpaHMyYeH napamMeTpom YHKUMOHaNbHOro 6noka nporpamMHOro 3agaTyuka,
3ajaloLLero KonmyecTBO y4acTKoB, U T. M.

MepeyeHb curHanos, obpabaTtbiBaeMbIX YHKLUMOHANBbHBIMY B6oKamu, BKIOYaET Cneaytowme Tunbl:

* aHanoroBbIN (M3MepsemMble NapaMeTpbl, 3Ha4eHe aHanoroBblX BXOAOB-BbIXOA0B, TEXHNYECK/e
eanHNLbI, KO3MULMEHT, CKOPOCTb M3MEHEHWS NapaMeTpa u T.n.);

* ANCKPETHbIN, UMMYNbCHbIN;

* YUCIOBOW;

* BPEMEHHOW (yCTaBka BpeMeHU, ANUTENbHOCTb UMMYMbCa).

B koHTponnepe Bce onucaHHOe Bbiwe MHoroobpasve TUMOB CWUrHamoOB M MNapaMeTpoB HACTPOWMKK
obcnyxuBaeTca o6LWEeNnpUHATLEIM HAOOPOM TUMNOB AaHHbIX. B Tabnuue 2.6. npeacrtaBneHsl HA60OP TUMNOB AaHHbLIX A3biKa,
MCMNonb3yemblX Npy peann3aummn MyHKLUMOHaNbHbIX O6r10KOB.

Tabnuua 2.6 - Tunbl AaHHbIX.

o KonuuectBO
" O6bem 3aHUMaeMon
HanmeHoBaHue Tuna Onana3oH usameHeHusA L f- MUCNoNb3yeMbixX
perucTpoB
[OwnckpeTHoe 0 wnnn 1 2 6anTa 1 perncTtp
Llenoe craHgaptHoe -32768 ... 32767 2 6anTa 1 perncTp
Llenoe gnvHHoe -2147483648 ... 2147483647 4 banTa 2 perucTpa
BelecTBeHHOE -34x10 7% . 3,4x10 7° 4 Gaiita 2 peructpa

* TpumevaHune. [OuanasoH M3MEHEHMs1 TUMOB [AaHHbIX Ha JMUEBOW MaHENW KOHTponnepa orpaHuyeH
COOTBETCTBEHHO 4Yncramm ot —9999 no 9999. B cBA3N C 3TUM HEKOTOpbIE CUrHasbl TaKkke OrpaHUYeHbl B gManasoHe -
9999 — +9999.

CooTBETCTBME TUMOB AaHHbIX, TUMOB CUrHANOB M NAPaMETPOB HACTPONKN (PYHKUMOHANbHBLIX BJTOKOB NpMBEAEHO
B Tabnuue 2.7.

Tabrnvua 2.7 - COOTBETCTBME TUMOB AAHHbIX, TUMOB CUIHAIOB U NapaMeTpOB HACTPOWKU.

CurHanbl n napameTpbl HACTPOMKH
(pyHKLMOHaNbHbIX 611OKOB

1 AHanoroBbiVi (M3MepsiemMble % UNu TEXHUYECKNE eaNHNLIbI BeluecTBeHHbIN

napameTpbl, 3Ha4YEHNE aHaNoroBbIX

BXOJ0B-BbIXOO0B, TEXHNYECKNE eQNHULIbI,

KO3(PDULMEHT, CKOPOCTb N3MEHEHNS

napameTpa u T.n.

Pa3smepHocTb Tunbl QaHHbIX

2 [VCKPETHbIW, UMNYIbCHbLIN 0wnn 1 Llenoe ctaHgapTHoe
3 Yucrnoson - Llenoe crangaptHoe
4 BpeMeHHOW (Bpemsi, ANIUTENBHOCTb OecsiTble JONW CEeKYHA, CEeKyHAbl, MUHYTHI, Yackl | Lienoe gnuHHoe
MMnyrnbca) ansa niamkaumm: 0 — 234 59m (0 — 3599999 —

Aana U3MeHeHuaA napameTpoB MNo CeTVI)

Pa3mMepHOCTb aHanoroBbiX CUrHamoB WM MapaMeTpoB, a Takke CKOPOCTM WX W3MEHEeHUst orpepensietcs B
npouecce kanMbpoBKM KOHTPOSNEPa 1 MOXET BbiTb 3agaHa nmbo B NpoLeHTax, NGO B TEXHUYECKUX eanHULaXx.

Pa3mepHOCTb BpeMeHHbIX NapameTpoB 3a4aeTcs Anana3oHoM BPEMEHW KOHKPETHOO (pyHKLMOHanNbLHOro 6rioka
(4acbl, MUHYTHI UM MUHYTLI, CEKYHbI COOTBETCTBEHHO).

B npouecce BbIYMCNEHWI 3HAYEHWUS] CUTHANOB U NapaMeTPOB KOHTPOMIepa aBToMaTUYecKy OrpaHu4MBaloTCs
[1ManasoHOM U3MEHEHWSI COOTBETCTBYHIOLLMX TUMOB AaHHbIX.
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[Mpn KOHTpOMEe aHanorosbiX CUrHaNOB B TEXHWYECKUX €AMHMLAX Ha LMPOBbLIX MHAMKATOPaxX paspeluaroLlas
cnocobHocTb nHankauum He npesbiwaet 0,001 eguHuy (unu 0,01%).

AHanoroBble curHanbl OPMUPYIOTCA Ha BbIXOAE Takmx GYHKLMOHANbHbIX OGROKOB, Kak perynsatopbl,
CymMMaTopbl, 3aAaTyuku, nHTerpaTopbl 1 T. 4. K aHanoroBbiM curHanaMm OTHOCATCH Takve napameTpbl HACTPOMKM, Kak
npepensl cpabaTbiBaHNs KOMnNapaTopa, YpOBEeHb OrpaHudeHns u T. n. HecmMoTps Ha TO, YTO Ha aHanorosbIX BXodax v
BbIXOAAX KOHTponnepa curHan MmeHsietcs B guanasoHe 0-100% Ha Bbixoge (PYHKLUMOHAmMbHbIX GNOKOB aHanorosbIn
CuUrHam MOXeT U3MeHATbCS B Ooree LUMPOKOM AvanasoHe — B AuanasoHe COOTBETCTBYHOLMX TUMNOB AaHHbIX. JTO
no3BorseT, HanpuMep, ckrnagplBaTb ABa YWCHa, Kaxaoe u3 KoTopblX paBHO 90% Lwikanbl, 1 Ha BbIXOA4E CymmaTtopa
nony4atb NpasBusbHbIA pe3ynbTaTt. Ecnu pesynbTaT Kakux-nmbo BbIYUCIEHWIA OKasbiBaeTCs Oosblue YCTaHOBMEHHOro
TMNa AaHHbIX, TO CUrHan Ha Bbixoge PyHKUMOHanbHoro 6roka 6yaet nHamumposaTb «Overflow»

BpemeHHble curHanbl PopMUPYIOTCS Ha BbIXOAE TalMepoB, MPOrpamMmMHbIX 3a4aTYnKkoB, 04HOBNMOPaATOPOB U T.
n. YHKUMOHanNbHbIX 6nokoB. K BpeMEeHHbIM curHanam OTHOCHATCA Takue napameTpbl HacTPOWKW, Kak MOCTOSIHHble
BPEeMEHM, NPOTAXKEHHOCTb yYacTka, BPEMS BbIAEPXKKM U T. N. B kOHTponepe npegycMOTpeHbl YeTbipe pasMepHOCTU ANns
BPEMEHHbIX CUIHaroB: AecsATble OONW CeKyHA, CeKyHAbl, MMHYTbl M 4Yackl. KOHKpeTHas pa3MepHOCTb onpegensertcs
COOTBETCTBYIOLUMM TUNOM (pyHKLIMOHanNbHOro 6noka (cm. Tabn. 2.7).

[na BpeMeHHbIX CUTHaNoB MUHUMAIbHBIV LLAr U3MEHEHUSI U YCTAHOBKN B AENCTBUTENBHOCTU peannsyeTcs,
TOMbKO ecnu 3TOT war 6onblue BpeMeHN LuKNna, C KOTOpbIM paboTaeT KoHTponnep, To ecTb = 0.1 cek.

YucnoBble curHanbl — 3TO CUrHamnbl Ha BbIXOAe CHEeTYMKa unun Apyrmx yHKUMOHanbHbIX Grnokax, paborta
KOTOPbIX CBSA3aHa C OTCYETOM COObITUIA. YMCroBbIMM MOTYT ObITb U MapameTpbl HACTPOWKKU, HANPUMEP, YNCIIO MOXET
3adaTtb rpaHNYHOE 3HayeHWe curHana Ha BbIBOAE CYeTyMka, HOMep 3dTana, K KOTOpOMY AOIbKHa MeperTu normdeckas
nporpaMma v T. .

[OuckpeTHble curHanbl 06bIMHO 0OpabaTbiBatlOTCA  NOrMYECKUMU  DYHKUMOHAMbHBIMW  Bnokamn 1
YHKUMOHaNbHbIMU  6oKkaMKn, CBA3aHHBIMU C MepeknioyeHnem curHanoB. OgHako AWUCKPETHbIMW MOryT OblTb K
napameTpbl HaCcTpoWkn. Hanpumep, AUCKPeTHbIE curHanbl B oyHKLMOHaNbHOM 6110Ke 3aaaHns onpeaensioT, AormKHa N
BbIMOMHATLCA CTaTuyeckas u AnHammyeckas 6anaHcupoBka.

MacwTtabHbIn KoadhduLmeHT — 3TO NapameTp HaACTPOMKM psaa PyHKUMOHanbHbIX 6rokos, roe Tpebyetca
mMacliTabmpoBaHue curHanoB. Tak, 3TOT kKoahdULMEHT ncnonb3yeTcs B PYHKUMOHArbHBIX 6nokax aHanorosoro BBoga v
BblBOAA, CYMMUPOBaHUS ¢ macutabuposaHnem 1 T. n. KoadduruneHT nponopumoHanbHOCTH NCNOoNb3yeTcsl B OCHOBHOM
B OYHKLMOHaNbHbIX Briokax perynupoBaHums.

CKOpOCTb M3MEHEeHUs1 aHanoroBbIX CUrHaNoOB — 3TO MapamMeTp HacTPOMKW 3afdatoLwniA, HanpMmep, CKOpoCTb
N3MEHEeHNS Npu AMHamMmuyeckon 6anaHcnpoBKe UK 3a4atoLLMIn OrpaHNYeHNs CKOPOCTH

[AnuTenbHOCTbL UMNYNbca — 3TO NapameTp HacTPOWKWM YHKLUMOHaNbLHOro 6roka MMMynbCHOro BbIBOAA. OTOT
napamMeTp 3agaeT MUHUMarbHYO ANUMTENbHOCTL UMMYNbCca, POPMMPYEMOro NMMNYbCHLIM PerynaTopom. AnvtensHocTb
MUMMynbca OTCYNTLIBAETCH B AECHATLIX AONSAX CEKYHADI.

TexHuyeckne eauHMULbI — 3TO NapaMeTpbl HACTPOWKM (DYHKLMOHaNbHbLIX 6OKOB onepaTtuBHOro koHTpons. C
NMOMOLLIbIO 3TUX NapaMeTpoB 3agaeTca hopmaT Ymcra, B KOTOPOM KOHTPONMpyeMble napamMeTpbl (Hanpumep, napameTp,
3ajaHue, paccornacoBaHve v T. A.) BbIBOASTCA Ha MHOAWKATOPbI NINLIEBON NaHenwu.

2.4.2 B3anmHoe cooTBeTCTBME CUIHaNIoOB U NapaMmeTpoB

Mpn KOHMWrypmMpoBaHUM YHKLMOHAMbHBIX GfIOKOB Pa3HOTUMHOCTbL CUIHANOB Ha COEAMHSIEMbIX BXOAaxX He
ABNSAETCS NPenAaTcTBMEM ANA UX coeAuHeHuns. EQMHCTBEHHO, YTO HEOGXOAUMO MpY 3TOM YYMTbIBaTh - 3TO B3aMMHOe
COOTBETCTBME AManasoHa U3MEeHEHUs PasnYHbIX CUTHANOoB.

Hanpumep, ecnn BpemeHHOW BbIXOA4 TariMepa CBsi3aTb C aHanoroBblM BXOAOM CyMMaTopa, TO 3HayeHue Ha
BXoJe cymmatopa byaeTt onpefenaTbCs COrnacHo cooTHoweHuto: X = 10*T.

B3anmHOe COOTHOLLEHME MMEETCS He TOMbKO MeXAy HernpepbIBHbIMU CUTHanamu, HO U MeXAay HenpepbiBHbIMU
curHanamu, ¢ OAHOW CTOPOHbI, W AUCKPETHbIMU C Apyron. Ecnu, Hanpumep, Bxod cymmaTopa CBsidaTb C BbIXOOOM
nornyeckoro yHKUMOHanbHoro 6noka, To Npy N3MEHeHNW CurHana Ha BbIXo4e MOCMeAHero C Hyns Ha eauHNULY curHan
Ha BxoAe cymmaropa OyaeT AUCKpeTHO naMeHaTbes ¢ 0 Ha 1 (eguHny unm %).

B3anMHOe COOTBETCTBME pasnMyHbIX CUrHaNoB Ha BbIXOAAX U BXOAAX PYHKLUMOHanbHbIX Or10KOB NpuBeAeHO B
Tabn. 2.8.

Tabnuua 2.8 - BaaumHoe cooTBETCTBME CUTHANOB
CurHan Ha Bxoge

CurHan Ha Bbixoge 6510ka (MCTOYHUK)

6noka (NnpMeMHUK)

AHanoroBbin, X,%

BpemeHHon, T

Yucnosonu, N

OuckpeTHbin, D

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

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

Yucnoson, N N = uenas vyactb X N =10*T N=N npmD =0

HAuckpeTHbin, D

D=1, npmX>0
D=0,npn X<0

D =1 npn nobom T

D=1,npuN>0
D=0,npuN<0

N =0,
N=1,nmD=1
D=D
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3 ®PyHKUMOHanNbHbLIE GFI0OKM BBOAA-BbiBOAA

3.00 NOP(00) - NMycTon byHKUMOHANbHbIN GrOK

Ha3HaueHue
®yHkumoHanbHbIn 6nok (puc. 3.00.1) npumeHsieTcsa Ans 3anonHeHus Npobenos B Hymepauny yHKLUMOHaNbHbIX
6nokos.
NOP(00)
NOP

PucyHok 3.00.1 —®yHkyuoHansHas cxema 6roka NOP(00)

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_00.fbx)

lMocmaHoeka 3ada4u: CyllecTBylollasa nporpaMMa Ucnonb3yeTcs AN nepeaadv OaHHbIX HA BEPXHUIA YPOBEHb
(CKAOA cuctemy), 70 ectb 1 1 3 dyHKUMOHANbHbIA GMOKM AOMKHbI ObITb C MOCTOSIHHLIMW HOMEpamu, Npu 3TOM
obpasoBbiBaeTca npoben B Hymepauum — 6nok Ne2, ans koppeKTHOW paboTbl KOHTponsnepa B HEM AOMKHbl ObiTb

http://www.microl.ua

PucyHok 3.00.2 — NMpumep ucrnonb3osaHusi brioka NOP(00)

MUK-51(H), MMK-52(H) ver. 01.77

. MPMK.421457.005 P32 u3m. 2.01,

3afelicTBoBaHbl 6e3 npobenos B Hymepauumece 6noku ot 1 go N. [auHbil npoben 3aMeHseM MycTbiM
pyHKUMOHAMNbHBLIM GIOKOM.
PeweHrue:
AHano0208bili 8800. |pamii 1
Brnok 01 nifP=1
npedHasHayeH Ans | |02 T FESD 01| ERR NP i |02 BlAS=0.
03 FFLT=0:00:00.1
CGFl3bIGaHUFI C 04 BElA =0, 02| dhAAx o
annapamuoil 05 CLT_H=100, — TMycmot 6110k,
mp ke 03| dhIb npedHa3HayeH AHaroz08bili 8b1800
4acmolo 07 MAX=0, =
KoHMposepa — 08 MIN=D, 0nsi nukeudayuu Briok npedHasHayeH
€20 aHano208biM G M BT AL npoGerios & 0115 C8A3bI8aHUSI C
[0 L=, Hymepauuu -
88000M 11 1M_L=0. 05| ouT annapaTtHoun Yyacmero
12 Pr=0, KOHmposiepa - e20
= p p
aHano208biM 8518000M

06.09.2012
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3.01 LAN_SV(01) - UHTepdelcHbIN cynepBM30p (AucneTtyep ceTun)

HasHauenue
®dyHKUMoHanbHbin - 6rok  (pucyHok  3.01.1) npumeHsieTca Ana  opraHusaumMm obmeHa napameTpamu
(3annaHnpoBaHHbIMK coObLLEHNAMN), KOTOPbIE NepeaaeT B CeTb APYron KOHTponnep ¢ nomousto 6noka LAN_OUT.

LAN_SV(01)
102 Nodet” o | 01 dEfr1
105 Blk_Nodel;- - - - - - - - - > >
o7 emieess g 02 dEg2
DEfleder T Tt TN T | 03 dEs
098I Noged—— | s
‘ ------- -:13 gl?f;“nﬂa; o 04 dELI’-‘l
15 odes” " oo m LAN SV s | 05 dE[r5
1 P — >
13 Blk_N odes; | 06 dErs
o7 | 07 dEn7
@ | 08 dE8
st
+ 2{Tcken_Time|
3qNode

OnucaHune dyHKLMOHaNbHOro 6noka

YctaHoBka napameTtpa dMASTER = 1 nepeBoauT AncneTyep CETU B aKTUBHOE COCTosiHUE. [py aTom dyHKUMIO
macTepa nepegayn faHHbix 6epeT Ha cebsa KoHTponnep, U, TeM cambiM, WCKMOYaeT napannenbHbin onpoc Apyrumun
nporpaMMHbIMU NMPOOYKTaMU.

[ncneTyep coaepXuT CNUCOK YCTPOWCTB, cogepxknumoe 6rokoB LAN_OUT(04) KOTOpbIX AOMKHO Nepuoanyecku
nepegasaTtbcs B ceTb. Korga Ans ycTponcTeBa HacTynaeT Bpemsa nepeaadu, gucrneTtyep BbigaeT coobleHne nHmumnaumm
paccbinku gaHHblx (dpyHkums MODBUS 81).

Mocne nonyyeHusi COoBLLEHNA UHMLMALIMM PACcChINIKM AaHHbIX YCTPONCTBO nepefaeT aaHHble 6noka LAN_OUT
B ceTb. Bce ycTpolicTBa, 3anporpaMMypoBaHHbie Ha Npuem aTux coobLlieHuin ¢ nomolusbto 6noka LAN_IN npuHumatoTt
3TW JaHHble.

Cnucok napameTtpoB coaepxuT agpeca yctponcts (NODEN) n Homep (Blk_NODEmM) 6nokos LAN_OUT aTtnx
YCTPOWCTB, OaHHble KOTOPbIX AOMKHbI NMepuoauyeckn nepepaBaTbCs B ceTb. KONMMYECTBO yCTPOWCTB, MPUHMMAOLLMX
yyacTve B 3annaHupoBaHHOM obmeHe coobLLeHnsaMU Ha 3aA4aHHbIn MOMEHT, 3agaeTtcsa napameTpom gNODE.

Opyrmm  ycTponcTtBam, MOAKIKYEHHBIM K CeTw, NpeaoCcTaBnAeTCs  BO3MOXHOCTb  MOCHIKU
«He3annaHMpoBaHHbIX» COOBLLEHNI B MHTEPBane BpeMeHy Mexay nepegadamm 3annaHMpoBaHHbIX COOBLEHNN.

OvcneTtyep npegocTaBnseT YCTPOWUCTBY [AOCTYN K WCMONb30BaHWIO CETW, BblgaBas B 3TO YCTPOWCTBO
coobuieHne nepepjadn Mapkepa (dyHkums 82). YCTpOWCTBY NpUHSIBLUEMY Mapkep, paspellaeTcss nocbinatb
HesannaHnpoBaHHbIe COOBLLEHNS, NoKa He UCTeYeT MakcMManbsHoe BpeMs BnageHus mapkepom (tTOKEN_TIME). Ecnn
YCTPOWCTBO 3aKOHYUT nepenady paHblue, TO UMEETCA BO3MOXHOCTb Nepefatb Mapkep AucneTyepy paHblue (pyHKUMs
83), 4TO yny4wmnT NPOMYCKHYK CMNOCOBGHOCTL CETH.

Ha Bbixogax dERR(n) yctaHaBnuBaeTca «1» eCnu KOHTponnep C CeTeBbiM afgpecoM «n» He OTBETUN Ha

3anpoc.
Bxoapl, napameTpbl 1 BbIXxoAbl 6rioka npeacTtaBneHsl B Tabnvue 3.01.1.
9 | | :
| | | .
\ | | I g
3anpoc Mepegaua 3anpoc Mepegaua Mepepaua I'Iepep,auj | 3anpoc
OMCTIETUEPOM  OaHHE  OWCMETYEPOM  OaHHIX O aHHEIX WCTIET Y epa O WCMETYepom
Blk M ode1 oo Blk MNode2 G oKon Gnokom | mapkepa| |  BikMNodet
(pyrumAa 81y Blk_MNodel (dyHkuwa 81) Blk_MNode2 Blk_haodeq fdJyHKLI, WA EF} | (DyHrL A &1)
\ ) i Il |
- -
3annaHupoB aHHbIE ¢ Coo0LUEHWA HeszannaHupos anHble 3annaHWpoB aHHbIE g
COOOLWEHWNA Ha € 0GILEHMIA

NPOTAREHUA B DEMEHK
tToken_Time(um go
nofy YeHns Mapkepa
dy HELMEd 83)
PucyHok 3.01.2 — Paboma cemu nipu ucronb3oeaHuu ducnemyepa LAN_SV(01)
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Tabnuua 3.01.1
Bxoabl — napamMeTpbl — BbIXoAbl
No O6o03Ha4YeHune Owana3oH 3HaueHue no Ha3Ha4yeHue
3Ha4YeHUn YMOJT4aHUIo
MapameTpbl
01 dMASTER 0/1 0 gaapemeHme dyHKUMM aucneTyepa ceTu.
KMYeHne MexayKoHTponnepHoro obmeHa.

02 Bpewms MakcrmansHoe BpemMs BnageHns Mmapkepom Ans

tTOKEN_TIME (anvHHOE 0 OpYyrux yCTponcTB, (Mc).

uenoe)
03 GNODE 1_8 0 KonnyecTBo yCTpOMCTB nepegatoLmx
3annaHnpoBaHHble coobLeHns

04 CeTeBow agpec 1-ro nepegatoLlero UCTOYHUKa

NODE1 1-2% 0 (koHTpornepa ¢ 6rokom LAN_OUT)
05 MopsiakoBbIN HOMEP OYHKLMOHANbLHOro 6roka

Blk_NODE1 1-99 0 (uctounmka) LAN OUT
06 NODE2 1-255 0 -l/--
07 Blk_NODE2 1-99 0 -/--
08 NODE3 1-255 0 -/--
09 Blk_NODE3 1-99 0 -//--
10 NODE4 1-255 0 -//--
11 Blk_NODE4 1-99 0 -//--
12 NODE5S 1-255 0 -/--
13 Blk_NODE5 1-99 0 -/--
14 NODE6 1-255 0 -//--
15 Blk_NODE®6 1-99 0 -//--
16 NODE7 1-255 0 -//--
17 Blk_NODE7 1-99 0 -/--
18 NODES8 1-255 0 -/~
19 Blk NODES8 1-99 0 -//--

Bbixoabl

01 dErr1 0/1 MpusHak oTcyTcTBMSA cBA3M ¢ KoHTponnepom NODE1
02 dErr2 0/1 MpusHak oTcyTcTBMSA CBA3M € KoHTponnepom NODE2
03 dErr3 0/1 Mpu3Hak oTcyTcTBMSA CBA3M C KOHTponnepom NODE3
04 dErrd 0/1 Mpu3Hak oTcyTcTBMA CBSA3U ¢ KOHTponnepom NODE4
05 dErr5 0/1 Mpu3Hak oTcyTcTBMSA CBSA3M ¢ KoHTponnepom NODES
06 dErr6 0/1 Mpu3Hak oTcyTcTBMSA CBA3M ¢ KoOHTponnepom NODE6
07 dErr7 0/1 MpusHak oTcyTcTBMSA CBA3M € KoHTponnepom NODE7
08 | dErr8 0/1 [MpusHak oTcyTCTBMA CBA3M C KOHTponnepom NODES

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_01_04.fbx)
lMocmaHoeka 3adayu: Heobxoanmo nepedaTb 3HadeHue c dyHkumoHansHoro 6Grioka SP(53) 03 B gpyrow
KOHTponnep (¢ nopsakoBbiM Homepom 10) no nHTepdency.

PeweHue:

UHmepgelcHbIl
cyrnepsusop.
brok
rnpumeHsiemscsi
ons obecrieyeHusi
obmeHa Mexoy
npubopamu

01 dMAETER=D
02 tTOKEN_TIMES
03 gRODE=1

04 NODE1=10

05 Blk_MODE1=2
06 NODEZ2=0

0T Blk_MODE2=0
05 NODE3=0

03 Blk_MODES=0
10 NODE4=0

11 Elk_MNODE4=0

12 NODES=0
13 Elk_NODES=0
14 NODEG=0
15 Elk_NODEG=0
16 NODET=0

R
02
0
04
05
8,
o
0

vﬁ Elk_NODET=0

LAN_SV/(01) 1

| JERFA
| JEFF2
| JERR:S
| JEFF4
| JERFS
| JEFFE
| JERFT
| JEFRE

01 EP=11.5

AHarnozoeasi

ycmeaka. briok
npedHasHa4yeH
Ornist ebidayu
aH/10208020
cueHana

NP1 1

UHmepgbelicHbIl 8usod.
brok npumeHsemscs 0ns
nepedayqu daHHbIX 10
cemu

PucyHok 3.01.3 — lMNpumep ucnonb3osaHus brioka LAN_SV(01)
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3.02 DIN_FRQ(02) - YacToTHbIV BBOJ,

HasHaueHwue
®PyHKUMoHanbHbIN 6ok (pucyHok 3.02.1) npuMeHsieTcs Ansa cBA3v yHKUMOHaNbHbLIX B61I0KOB € annapaTHbIMK
cpeacTBamy AMCKPETHBIX BBOAOB, @ MMEHHO AnckpeTHoro Beoda Ne1 n guckpetHoro BBoga Ne2.

DIN_FRQ(02)

=z
-u
Y
3

FRQ.e n |01 Frg

PucyHok 3.02.1 - ®yHKkyuoHarnbHas cxema brioka yacmomHozo esoda DIN_FRQ(02)

OnucaHune dyHKLMOHanNbLHOro 6noka

®PyHKUMOHANbHLIN BMOK NpUMEHsieTCs ANS onpefderneHvus 4acToTbl MMMYNbCOB, KOTOpble MOCTYNawT Ha
anckpeTHbin Bxog (DI1 wnu DI2). Homep auckpetHoro Bxoaa (DI) ykasbiBaetcst napametpom nINP. MuHumanbHas
YacToTa BXOAHbIX MMMYNbCOB 3agaeTcs napameTpoMm FRQ.e. MakcumanbHas YactoTa BXOAHbIX MMNynbCcoB He bonee 50
.

MapameTpsbl 1 Bbixoabl 6roka npeactaeneHsl B Tabnuue 3.02.1.

Tabnuua 3.02.1

MapameTpbl — BbiXoAbl
No Owana3oH 3Ha4yeHue no HasHauyeHune
O603Ha4eHune -
3Ha4YeHun YMOJTYaHUIO
MapameTpbl
01 nINP 1,2 d Homep 4acTOTHOro ANCKPETHOro BXxoaa
02 FRQ.e BeulectBeHHoe 0.01 MuHuMmanbHas YactoTa
Bbixop
01 [ FRQ | BelwectaeHHoe | | Yactota umnynscos

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_02.fbx)
lMocmaHoeka 3adayu: HeobxooMMO W3MepsATb Tekywylo 4vactoTy (0-25I'u) nogaBaemylo OT AaTtumka pacxoga,
cmacwtabuposaTb B BbixogHou curHan 0-10 n/c n BbiBECTM Ha naHenb uHavkauun npubopa. OCHOBHbLIM yCroBMeM
ABMNSETCS TO, YTO YacToTa He AoImKHa onycTutes Hke 0.5 My,

PeweHue:
DIN_FRQ(02) USER(63) 3 [lonb3o08amernbcKasi
01 nifP=1 o1l Fra 01 nDIEP=1 naHesnb. brok
02 FRE.:20.500 INF_ 01|55 o ain=0.400 05 WTYPE o npumeHsiemcsi ons
; " os ate Eea. | "1 ebigoda Ha naHesb
acmomHbill 6x00. =
Erok rotmons S Macwma6uposaHue. B O Lmpoauekd
e onpeduneHu;r BrioK npumeHsiemcsi np(03] 03[03 ILAG=0:00:00.0 .| HAITOZ0BbIX
qacmorevbl UMMYNbCO8 ons e cuerancs
y mMacwmabuposaHusi A
MoCMynaruux Ha cuzHana 13 3F_H=0, 0
duckpemHbIi 6800 (00 [ e
50 I'y) 16 MIN=0,
{17 HTET=0.

PucyHok 3.02.2 — Npumep ucnonb3osaHusi brioka DIN_FRQ(02)

MpumeyvaHue: hyHKUMOHaNbHbIN 610K 4OGaBNeH HaYMHasi ¢ Bepcumn npowmneku 51.62.
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3.03 LAN_IN(03) - UHTepdencHbIN BBOA

HasHauveHue
PyHKUMoHanbHbIM 6rok (pucyHok 3.03.1) NpumeHsieTca Tex crnyyasX, Korga KOHTpomnmnep AOMKeH NpuHUMaThb
napameTpbl, KOTOpble NepedaeT B CeTb APYron KoHTponnep ¢ nomoLbio 6noka LAN_OUT.

LAN_IN(03)
o | 01 dLan
> @ | 02 Oyt
01 ‘dlan_dis* " ™ S 03 Oyt2
02 nDev ot | 04 Out3
03 nBlock @ | 05 0ytd
04 SP_1 = | 06 Out5
:[)5 Mem_1 o | 07 Ol.itﬁ
r LAN_IN ® | 08 OL[I?
26SP_ 12 ® | 09 Outs
27 Mem_12 . | 10 Oyto
11| 11 Out10
2 | 12 Out11
| 13 Ouf12

PucyHok 3.03.1 - ®yHKkyuoHanbHas cxema broka MiHmepgelicHo2o egoda LAN_IN(03)

OnucaHune dyHKLMOHaNbHOro 6rnoka

Ecnu kakne-nnbo cyHKUMOHanNbHblE GMOKM OOHOrO KOHTpossfepa AOIMKHbI MPUHMMAaTb CUrHambl OT ApYroro
KOHTpoOrnnepa, ux BxoAdbl MO CTaHAAPTHOW KOHUrypauum COeAMHSIOTCS C Bbixogamu 6rnoka mHTepdencHoro BeBoAa
LAN_IN(03).

Mapametp nDEV ykasbiBaeT ceTeBOoW agpec nepefaloLliero KoHTponnepa, a napametpom nBLOCK
ykasblBaeTcs nopsakosbin Homep 6rnoka LAN_OUT B nporpamme nons3osartens.

C nomoupto napameTtpa dLAN_DIS MOXHO OTKMHOUUTL AaHHbIN 6rnok. Torga Ha Beixoga 6noka 6yayT paBHbI
cooTBeTcTByloWMUM napametpam SP (OUT_01=SP_1, OUT_02=SP2 n 1.4.).

OpauH dyHKUMoHanbHbIN 6rok nHTepdericHoro Beoga LAN_IN(03) opraHu3yeT cBsidb TOMbKO C OAHUM OMOKOM
LAN_OUT u3 koHTponnepa. Ecnv gaHHOMY KOHTpOMnepy HeoOXoAMMO CBA3ATbCS C HECKONbKMMW KOHTpoONnepamu, B
HeM HeobxoaMMO 3anporpamMmmmMpoBaTh HECKOMBKO MYHKLMOHAaNbHbIX 6nokoB nHtepdericHoro BBoga LAN_IN(03).

B kaXgom KOHTponnepe MOXeT ycTaHaBnmMBaTbCs No6oe uncro pyHKUMOHarnbHbIX O6MoKoB MHTEPENCHOro
BBOAa-BbiBoAA. Kaxapblli KOHTpONnep MOXeT nepeaaBaTh B CETb NMPOM3BONbHOE KONMMYECTBO CUTHANMOB.

MapameTpsbl 1 Bbixoabl 6noka npeactaeneHsl B Tabnuue 3.03.1.
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Tabnuua 3.03.1
Bxoabl — napamMeTpbl — BbIXoAbl
No 06 Ownana3soH 3Ha4yeHue no HasHa4yeHune
O3Ha4YeHue -
3Ha4YeHUn YMOJT4aHUIo
MapameTpbl

01 | dLAN_DIS 0/1 0 3anpet obmeHa no cetu
02 CeTeBow agpec npubopa (MCToHHUKa) ¢ 6GriokoM

nDEV 0-255 0 LAN OUT
03 MopsiakoBbIN HOMep YHKLMOHaNbLHOro 6rioka

nBLOCK 0-99 0 (uctounmka) LAN_OUT
04 | SP 1 * 0 HavanbHoe 3Ha4veHue Bbixoga OUT 1
05 | MEM 1 * 0 [NocnenHee 3HaveHune Bbixoga OUT 1
06 0
07 0
26 | SP 12 * 0 HavanbHoe 3Ha4veHue Bbixoga OUT 12
27 | MEM 12 * 0 [NocnegHee 3HayeHne Bbixoga OUT 12

Bbixoabl
01 | dLAN 0/1 Wupukatop obmeHa: 0 — obMeH oTcyTCTBYyET,
1 — obmeH paboTaer.

02 | OUT 1 * Bbixog 1
03 | OUT_2 * Bbixoa 2
04 | OUT 3 * Bbixoa 3
05 | OUT 4 * Bbixog 4
06 | OUT 5 * Bbixog 5
07 | OUT 6 * Bbixop 6
08 | OUT 7 * Bbixog 7
09 | OUT_ 8 * Bbixon 8
10 | OUT 9 * Bbixon 9
11 | OUT 10 * Bbixog 10
12 | OUT 11 * Bbixoa 11
13 | OUT 12 * Bbixog 12. He ncnons3yetcs

MpumeyaHue. Tunbl CUMrHanoB COOTBETCTBYHOLLMX BxogoB Gnoka LAN_OUT, BbixogoB v napameTpoB Groka
LAN_IN gomkHbl coBnagatb.

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_03.fbx)
lNocmaHoeka 3ada4u: Heobxo4MMo BbIBECTV Ha MEPEAHIO MaHellb KOHTPOMnepa 3HaveHne nepegaHHoe no
ceTn yHKUMoHanbHbIM 6nokom Ne2 ¢ npubopa ¢ agpecom 10.

PeweHue:
UHmepabelicHbili 6600, [T 1 USER(&3) 4 [Tonib308amernbekas
Bbriok 0nsi nony4eHus 0 dLAN_DIZ=0 | O1] dLAN 01 nDIZP=1 naHersnb. briok
o2 alUT_1 02 nTYPE_1=2
aHas0208bIx/0UCKPeMHbIX Qa BTz 0% nTYPE_o=2 npumeHsiemcs Ons
cueHaros ¢ Opyaux Pl 04[BUT_5 e ITaPELSE  |M| gbigoOa Ha naHerslb
05 [ OUT_4 0F JLED1=0
npubopoe 8 cemu v L e el KoHmporiiepa
S i npra(03) 09|05 LAG=0:00:00 | HA/IOZ08bIX
04 P_1=0. s OUT_T : cuzHaros
23| OLUT_&
0| alT_3
03MER_I=0. |y [AIT 10 0%
12| 0oUT_11
15| OUT_12
= =

PucyHok 3.03.2 — lNpumep ucnonb3oeaHus brioka LAN_IN(03)
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3.04 LAN_OUT(04) - UHTepdenCHbIN BbIBOA

HasHauveHue
DyHKUMOHanNbHBIN 6ok (pucyHok 3.04.1) npumeHsieTcsa B Tex cny4vasx, koraa KOHTponnep AormkeH nepeaasaTb
Kakme-nnbo curHansl B peanbHOM BpeMeHU Yepes CeTEBOW KaHan ApYrMM KOHTposnnepam.

LAN_OUT(04)

01 Inp1 |01

02 Inp2 |82
03 |np3 03

04 Inp4 |ga
05 InpS |gs
06 Inp6 | ge
07 Inp7 |oz LAN_OUT """" >
08 Inp8 |as
09 Inp9 |gs
10 Inp10f4g
11 Inp11 [44
12 Inp12 [42

A A

y¥YY ¥

Y

A A

Y

A A

Y

A A

Y

A A

PucyHok 3.04.1 - ®yHkyuoHanbHast cxema broka uHmepgbelicHozo ebigoda LAN_OUT(04)
OnucaHune dyHKLMOHaNbHOro 6noka
Ecnn BbixogHble curHambl KakMx-nMbo  pyHKUMOHaNbHbLIX OGNOKOB AOMKHbI NepedaBaTbCsi B Apyrue
KOHTPOMMepbl, COOTBETCTBYHOLWMNE BbIXOAbl (hYHKLMOHAMbHBIX GIOKOB MO CTaHAapTHOW npoueaype KOH(UrypupoBaHust
NoAKNIoYaKTCs K BXxogamu yHKUMOHanbLHoro 6noka nHtepdgencHoro sbisoga LAN_OUT(04).

Bxopbl 6noka npeacraeneHsl B Tabnuue 3.04.1.

Tabnuua 3.04.1

BxoAabl — napamMeTpbl — BbIXoAbl
No | O6o3Ha4yeHue Owana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUN YyMOn4YaHuio
Bxoabl
01 | INP1 Bxoa 6noka
02 | INP2 Bxoa 6noka
m INPm Bxopn 6noka

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_01_04.fbx)
lMocmaHoeka 3adaqyu: Heobxoanmo nepenaTth aHanoroBoe 3Ha4eHue Ha Apyroi KOHTponnep no uHtepderncy.

PeweHue:
UnmepcpelicHbiti  |[EUIEAUTEY 1
cyrnepeu3op. 01 dMAETER=0
yrnep p 02 :TOKEN_TIREP [ERF IMP1 01
e OFanants] 02| ERF2
npuMeHsiemscsi O o il A
0ns obecrievyeHus e g‘l':h"_:ﬁgafée_n — Hanozoeas UnmepgpelicHbIl 8u8o0.
obmeHa Mex0y 03 NODES=D 04| dERRA y cmgaka. LS Br1ok npumeHsiembcsi onsi
= rnpedHa3HaqyeH
npubopamu i0 NODE4=0 05| JERRS Oﬁ 5 6b/0a4U nepedayu OaHHbIX 10
MElk NODE4=0 | [ one comu
e i e aHI0208020
e || cugHana
16 WODET=0 | 9% JERRS
{17 Elk_HODET=0

PucyHok 3.04.2 — lNpumep ucrnionb3osaHusi brioka LAN_OUT(04)
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3.05 AIN(05) - AHanoroBbI BBOA,

HasHauenue
PyHKUMoHanbHbIN 610k (pucyHok 3.05.1) npumeHsieTcs Ansa ¢BA3WM YHKUMOHaNbHbLIX 6/10KoB € annapaTHbIMK
cpeacTBamMn aHanoroBoro BBoAa.

AIN(05)
o= | Out
_______________________ o | dEm
.01 ninp ; D2nType: ‘03 tFL . 1Py "
l l '.__‘L__:
g« | Out_Scal
INP | TYPE » FLT |¢»SCAL|— PV | -
........ v 02 dMaX
0t Blas 05 Oui'H:  [ALARM | cvin
06 Out_L . + | =
BIAS 10 L 7 hiak
L o8 Min
LI

PucyHok 3.05.1 - ®yHkyuoHanbHass cxema broka aHano2oeo20 egoda AIN(05)

OnucaHune dyHKLMOHaNbHOro 6roka

dyHKLUMOHanbHas cxema 6roka npegcraeneHa Ha puc.3.05.1.

Homep aHanorosoro Bxoaa KOHTponnepa, ¢ KoTopbiM ByaeT cBasdaH 6ok, ykasbiBaetca napameTpom niNP.
DyHKLUMOHaNbHLIN 610K No3BonNsaeT punbTPoBaTh cUrHan (C NOMOLLbIO 3KCMOHEHUMansHoro punbTpa) a Takke BolbpaTb
HeobxoAuMylo LWKany napameTpa.

BeixogHon curHan 6noka OUT paBseH:

(OUT_H-OUT_L)
OUT _SCAL= (INP —IN_L)* +0UT L (3.05.1)
(IN_.H—-IN_L)

rae INP — BxogHoe 3HayeHue bnoka (nocne gunbTpa);
MapameTpsbl 1 Bbixoabl 6noka npeactaeneHsl B Tabnuue 3.05.1.

Tabnuua 3.05.1
BXOAI:I — napamMeTpbl — BbIXOAbl

No | O6o3HauyeHue HOwvana3soH 3HauyeHune HasHauyeHnwue
3Ha4YeHUN no ymMorn-.
MapameTpsbl
1 nINP 1— (N+1)* 1 Homep aHanorosoro Bxoga

Tun aHanoroeoro Bxoaa:
0000 — nnHEenHbIN

0001 — kBagpaTU4eCKni
0002 - TCM 50M

0003 - TCM 100M

0004 —rp.23

0005 — TCM 5001, Pt50
0006 — TCI 1000, Pt100

2 nTYPE 0-14 0 0007 — rp.21
0008 — Tepmonapa TXK (J), 0°...+1100°C
0009 — Tepmonapa TXK (L), 0°...+800°C
0010 — Tepmonapa TXKH (E), 0°...+850°C
0011 — Tepmonapa TXA (K), 0°...+1300°C
0012 — Tepmonapa TIM10 (S), 0°...+1600°C
0013 — Tepmonapa TI1P (B), 0°...+1800°C
0014 — Tepmonapa TBP (A-1), 0°...+2500°C
0-23.59.59.9 BpemMeHHasi NoCTosiHHast 3KCNoHeHUManbHoro punbTpa
3 tFLT (0 — Bx0g 00:00:00:1
OTKJTHOYEH)
4 BIAS BelLecTBeHHOE 0 CwmelleHue (ncnonb3yeTcs Anst KOMNeHcauum B

TepmMonapax)
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Mpopomkenne Tabnuupl 3.05.1
5 OUT_H BellecTBeHHoe 100.0 LLikana BbIXO4HOrO curHana (BepxHss rpaHuua)
6 OUT_L BelecTBeHHoe 0 LLikana BbIXOAHOrO curHana (HWkHAs rpaHuua)
7 MAX BeLLecTBeHHOe 90.0 YcTaBka curHanusauum JOCTWKEHWS BXOAOM BEPXHEN
rpaHuLb
8 MIN BeLLecTBeHHOe 10.0 YcTaBka curHanusauum JOCTUXKEHUS BXOAOM HUXKHEN
rpaHunLbl
9 HYS BellecTtBeHHoe 0 'McTepesnc curHanusauum
10 | IN_H BellecTBeHHOE 0 MapameTp kanubposkn. He ncnonb3yetcs
11 [ IN L BellecTBeHHoe 0 MapameTp kannbposkn. He ncnonb3yetcs
12 | PV BelwectBeHHOEe 0 3HayeHVe napaMeTpa, nogaBaemMoe Ha BbIxof OGroka
Bbixoabl
1 dERROR 0,1 CurHanusauus Bblxoga napameTpa 3a npegernsl M3aMepeHus
2 dMAX 0,1 CuvrHanusaumsa gOCTUXKEHMS BXOAOM BEPXHEN rpaHuLbl
3 dMIN 0,1 CuvrHanusaums gOCTUXKEHMS BXOAOM HWXKHEN rpaHuubl
4 OUT_SCAL BelecTBeHHoe Bbixog 6noka (B wikane)
5 ouT 0—100 % Bbixog 6noka (0 — 100%)
MpumeyvaHus.

* - BasoBasi Mmogenb koHTpornnepa nmeet N+1 aHanoroBbix BxoAoB (rae N aTo 3asBMNeHHOEe KONMMYecTBO aHaroroBbiX
BXOAOB), rae 1 BXoA OT BHYTPEHHEro gaTymka Temnepatypbl okpyxawwen cpegbl. B MUK-51(H) nepsble aBa Bxoaa
YHMBEpCarnbHble, TO €CTb K HUM MOXHO MOAKNMoUMTb Tunbl gatymkoB nTYPE=0000 — 0014, cneaytowume (3, 4) — ecTb
YHUULMPOBAHHbLIA TOKOBbIE BXoAa Ansa kotopbix nTYPE=0000, 0001. B MWK-52(H) Bce Bxoga yHMpUUMPOBAHHbIE
ans kotopbix nTYPE=0000, 0001.

Bxog Ai5/Ai9 (nINP=0005/0009) ncnone3yetcsa ansa koppekumn 3.[.C. xonogHoro cnasa ans sxogos Al1-4 Tuna
nTYPE=0008-0014 n/vnvu ons onpegeneHns TekyLlen TemnepaTtypbl BHellHen cpeapbl. [Ana Ai5/Ai9 Hy>HO yCcTaHOBUTL:
OUT_H =150, OUT_L =-40, nTYPE=0. Bxoa kanubpyeTcs Ha NpeanpuaTun-n3rotoBuTene.

Ons Tepmonap, NoO KOTOpPbIM HeOOXOOMMO MPOBECTM KOPPEKUMIO MO TemrepaType BHeELIHen cpeabl B
dyHkumnoHaneHoM Gnoke AIN(05) napameTp «BIAS» — HeOGXOAMMO BbICTABUTL Kak CBA3HOW M Ha 3TOT BXOA4 NoAaTb
cuUrHan ¢ BHyTPEHHero gaTymka Temneparypsbl.

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_05.fbx)
lNocmaHoeka 3adayu: MNpu obpbliBe AaTyuka, a TakkKe NPV MPEBbIEHUWM YCTAaBOK MakCMMyMa WM MUHUMYMa,
BXOJHOTO aHanoroBoro curHana fofmxkHbl cpaboTaTtb AUcKpeTHble Bbixoabl Ne1, 2 unu 3 cooTBETCTBEHHO.

PeweHue:
AIN(05) 1 DOT(09) e [uckpemHbili

AHarnozosnbll 8800.

Briok 01 nlMP=1 ain o [ ROUT=T 8bi800. brok
npedHasHayeH Ons | |"2RTTPESD 01| JERR npedHay3HayeH
p 03 tFLT=0:00:00.1 dp
c843bI8aHUS C 5 79 ceA3bI8aHuUs
EO 0 gy L oo 3 v
annapamHou e ¢ annapamHoti
yacmbto ettt 1 P11 i oy [EVT=2 yacmbio
KoHmpornnepa — 05 MIN=35. v KoHmporinepa —
€20 aHano2o08bIM NS D41 OLT_SCAL - €20 OUCKPemHbIM
5 10 IN_H=0, DOT{09) 4 - P
86000M 1 IM_L=0, 05| ouT e 8b/18000M
12 PY=00, dIN o
= —

PucyHok 3.05.2 — lNpumep ucnonb3osaHus brioka AIN(05)
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3.06 DIN(06) - AucKpeTHbIN BBOA,

Ha3Ha4yeHue

PyHKUMOHanNbHbIN 6nok (pucyHok 3.06.1) nprvMeHsieTcs Ans cBs3n yHKUMOHaNbHbLIX BrOKOB C annapaTHbIMK
cpeacTBamMu AUCKPETHOro BBOAA.

DIN(06)

Filter

o1 | 01dOut.

PucyHok 3.06.1 - ®yHKyuoHaibHas cxema brioka duckpemHozo egoda DIN(06)

OnucaHune dyHKLMOHaNbHOro 6noka
®yHKUMOHANbHbIA BnoK NpUMEHsieTCs ANs CBS3W (PYHKUMOHamNbHbIX BMOKOB C annapaTHbIMU OWCKPETHbIMU
Bxogamu (DI). Homep anckpetHoro Bxoaa (DI) yka3sbiBaeTca napametpom nINP.

MapameTpsbl 1 BbiIxoabl 6noka npeactasneHsl B Tabnuue 3.06.1.

Tabnuua 3.06.1

Bxopbl — napameTpbl — BbIXoAbl
N Anana3oH 3HauveHue no HasHa4yeHue
o O603Ha4YeHune o
3HaYeHun YMON4aHuIo
MapameTpsbl
01 nINP 1-19* 1 Homep dmsnyeckoro sxoga
02 tFLT [OnnHHoe 0 MuHMManbHas AnMTenbHOCTL uMnynbcea. (punsTp BXxoaa
uenoe oT Apebesra KOHTAKTOB)
Bbixop
01 [ douT [ 0,1 | | Buixos 6noka

Mpumeuanue. *1. basoBas MoZdeslb KOHTpoOepa MMeeT 3 AMCKPETHbIX BbIXoAa.

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_06.fbx)
lMocmaHoeka 3adayu: Mpu NOCTYNNEHNM CUrHana Ha nepBbld UNU BTOPOW AUCKPETHbIA BBOZA, Ha LUCKPETHOM
Bbixoge Ne1 gomkHa ObITb NogaHa nornyeckas «1»

PeweHue:

JuckpemHbili 6800.
Briok npedHa3HavyeH
0151 cesi3bl8aHUs C
annapamHou
4acmabto
KOHmpornnepa — e2o
OUCKPEeMHbIM
8sodom

DIN(0G)
01 niflP=1
02 tFLT=0:00:00.1

01 nifP=2
02 tFLT=0:00:00.1

o

o

PucyHok 3.06.2 — Npumep ucrnonb3osaHusi brioka DIN(06)

H—;m 312 o | dour diry o [ POHTE
Jloeuyeckoe LuckpemHbit
nIin. 8b1800. briok

JouUT
brok peanusyem npedHa4y3Ha4yeH
J102U4ECKYH0 Oris cesi3bleaHusi
onepayuro ¢ annapamHou
«UTTN» yacmaio

KOHmposnnepa —
e2o
OUCKPEMHbIM
8bI8000M
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3.07 DIN_CTU (07) - UmnynbCcHbIM BBOA,

HasHauenue
®PyHKUMoHanbHbIN 6ok (pucyHok 3.07.1) npuMeHsieTcs AN CBA3W YHKUMOHarbHbLIX 6110KOB ¢ annapaTHbIMM
cpeacTeBamun guckpeTHoro Bxopaa Ne3

DIN_CTU(07)

03 Qnt
~» INP | CNT s,
01 dRST [m T T 01 dMax
o -
43 58P0 | @ | 02 dhin
04 Max
05 Min

PucyHok 3.07.1 - ®yHKkyuoHarnbHas cxema brioka ummnynscHoz2o egoda DIN_CTU(07)

OnucaHune yHKLMOHaNbLHOro 6noka

®PyHKLUMOHaNbHbBIN B6OK NpUMEHSIETCA ANst c4eTa MMMYMbCOB KOTOpbIE MOCTyNalT Ha AuckpeTHbId Bxog (DI3).
Homep auckpetHoro Bxoga (Dl) ykasbiBaeTcst napametpom nINP. MakcumanbHas yactoTa cyeTa BXOAHbIX UMMYbCOB
He Gonee 2ky. [nsa 6noka cyeTa MOXHO yKasaTb Ha4YanbHOe 3HaveHune cyeta u yctasku curHanusauum MIN n MAX no
KoTopbiM 6yayT paboTatb Bbixoga dMAX, dMIN.

Bxopbl, napameTphbl 1 BbiIxoAbl 6r10Kka NpeacTaBneHbl B Tabnuue 3.07.1.

Tabnuua 3.07.1

Bxogbl — napamMeTpbl — BbIXoAbl
No | O6o3HayeHue | [OunanasoH 3HauveHue no HasHa4yeHue
3Ha4YeHUn YMON4aHuIo
Bxop
01 | dRST [ 0,1 | | C6poc cueTumka
MapameTpsbl

01 nINP 3 3 Homep cyeTHOro ANMCKPETHOro BXxoaa
02 | dCNT _DIS 0,1 0 3anpert cueTa
03 | SPO [OnvHHoe 0 HavanbHoe 3HayeHne, cMmelleHne Bxoaa

uenoe
04 | MAX OnuHHoe 90 YcTaHoBKa curHanuaatopa MakCMMarnbHOro 3Ha4yeHus

uenoe
05 | MIN OnvHHoe 10 YcTaHoBKa curHanusaTopa MMHUMAarnbHOro 3Ha4YeHUs

uenoe

Bbixoabl

01 dMAX 0,1 3HavyeHne cyeT4ymka bornblue 3HadeHnss MAX
02 | dMIN 0,1 3HayeHue cyeTymka bonblie 3HayveHna MIN
03 | QNT [OnuHHoe Bbixon 610okKa, CHETHbIN BbIXOA

uenoe

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_07.fbx)

lMocmaHoeka 3adayu: lloacyeT KonuyecTBa MMMYNbCOB, MPU OOCTWXKEHUMM 3HadveHuss 5000, HeobxoomMmo
cbpocuTb NoKa3aHUsi cHETUMKA M NodaTh Ha 1 ANCKPETHBIN BbIBOA NOMMYECKYH «1».

PeweHue:

UmnynbcHbIl 8800. N
V. S [luckpemHbil ebi800. briok

B 01 0T =1 rnpedHa4y3HaqyeH Ossi
onsi cdema dMAk: AN o
UMYAbCOo8, YmMo cesi3bieaHusi ¢

4 - RST o4 [0 PO LY annapamHoll Yacmato

npuxodsim Ha
OuCKpemHbIl 8800
Ne3 (0o 2 kl'y)

KOHmMpoJsinepa — eco

03] BT
— OUCKPEeMHbIM 8bI8000M

PucyHok 3.07.2 — lNpumep ucnonb3osaHusi brioka DIN_CTU(07)
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3.08 AOT(08) - AHanoroBbIN BbIBOA

HasHauenue
PyHKUMoHanbHbIN 6ok (pucyHok 3.08.1) npumeHsieTcs Ansa ¢BA3KM YHKLUMOHaNbHbLIX 6/10KoB € annapaTHbIMK
cpencTeamun aHanorosoro Beisoga (AO).

AOT(08)

01 Inp o

PucyHok 3.08.1 - ®yHKkyuoHarnbHas cxema brioka aHano2o8020 ebieoda AOT(08)

OnucaHune yHKLMOHaNbLHOro 6noka

Homep dmaunueckoro aHamnorosoro Bbixoga AO, K KOTOpPOMY MOAKMOYAETCa AaHHbIA (PyHKLUMOHAanNbHbIN 6ok
yka3biBaeTcs napameTpom nOUT.

Bxopbl, napameTphbl 1 BbiIxoAbl 6r10Kka NpeacTaBneHbl B Tabnuue 3.08.1.

Tabnuua 3.08.1

Bxoabl — napameTpbl — BbiXoAbl
No | O603HaueHue OwnanasoH 3HauveHue no HasHa4yeHune
3HaYeHun YMON4aHuIo
Bxop
01 [ INP [ 0-100 | | Bxog 6roka
MapameTpbl
01 | nOUT 1-4* 1 Homep aHanorosoro Beixoga
02 | BIAS BeulecTtBeHHoOe 0 CwmelleHune. He ucnonbsyetcs
03 | GAIN BeulecTtBeHHoOe 0 YcuneHue. He ucnonbsyetca

MpumeyvaHus. *1. bazoBas mogenb KOHTponnepa 6e3 nnaT pacluMpeHnss UMEeT OAMH aHanoroBbl Bbixog (AO1).

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_08.fbx)
lMocmaHoeka 3adayu. AHanoroBbli BXOA4 MNepefaTb Ha aHanoroBbli BbIBOA, @ TaKKe BbIBECTU Tekyllee
3Ha4YeHWe BXOAHOrO CMrHana Ha naHenb MHAUKaLUMW KOHTpossepa

PeweHue:
AIN(05) 1 USER{63)
1 nINP=1 312 nI_:II_I$EE1_ e
= n =
e | EEER 0% nT ¥PE_2=0
=0:00:00, 04 nTYPE_3=0
E;DBII.':'I'S=I-|I:|.1DD m2f dmase 05 d3P_Ef=0
06 OUT_L=0. ,
07 FAA3=0, 03] draibl AHarnozosblli
05 MIN=0,
e 04| ouT_sgal 8b1800. brok
10 IN_H=0, v npedHasHayeH
1 IM_L=0, 05{ ouT Oris c8si3bl8aHUs
B, ¢ annapamHot
yacmbto 17 HrET=0.
- —
:::g Ogggzlu Kkonmponiepa = lMonb3o8amernbc
npeOHa3Haqu 620 aHa0206bIM Kasi naHerb
8b18000M ’
0nisi cesi3bleaHust GEnok
¢ annapamHou npumeHsiemcsi
4acmbio 0nisi ebigo0a Ha
KOHmporsnnepa — rnaHersnb
€20 aHaro208bIM KOHmpornnepa
88000M aHaro208bIx
cuzHasos

PucyHok 3.08.2 — Mpumep ucnonb3osaHust brioka AOT(08)
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3.09 DOT(09) - AucKpeTHbIN BbIBOA,

HasHauenue
PyHKUMoHanbHbIN 650k (pucyHok 3.09.1) npumeHsieTcs Ansa CBA3KM YHKLMOHaNbHbLIX 6/10KOoB € annapaTHbIMK
cpeacTBammn AMckpeTHbIX Bbixoaos (DO).

DOT(09)

01 dIN g =ﬁdOUT ,,,,,, .

PucyHok 3.09.1 - ®yHkyuoHarnbHas cxema brioka duckpemHozo ebigoda DOT(09)

OnucaHune dyHKLMOHaNbLHOro 6noka

Homep anckpeTtHoro Beixoga DO, k kOTopoMy moakntovaeTcsi [aHHbI OYHKLMOHANbHbLIN Grok yka3biBaeTcst
napameTtpom nOUT.

Bxogbl n napameTpbl 6noka npeactaeneHsl B Tabnuue 3.09.1.

Tabnuua 3.09.1

Bxopbl — napameTpbl — BbIX0OAbl
No | O603HaueHue Owana3oH 3HauveHue no HasHa4yeHue
3HaYeHUn YMOJI4YaHUIO
Bxop
01 [ dIN [0/1 | | Bxog 6roka
MapameTp
01 [ nOUT [1-21* | 1 | Homep anckpeTHoro BbIxoaa

MpumeyvaHus. *1. bazoBas moaenb KoHTponnepa 6e3 nnaT paclwmpenns nmeeT 5 auckpeTHbix Bbixogos (DO).

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_09.fbx)
lMocmaHoeka 3adaqu: Tpyn NpPeBbLILEHNM YCTABOK MO MWHUMYMY WM MaKCMMyMYy BXOAHOIO aHaroroBOro
curHana, Heo6xoaMMo nodaTth Ha AUCKPETHbIN BbiBog, Ne1 3HaueHue nornyeckom «1».

PeweHue:
AHanoz08bili AlN(D5) 1 Tlozuyeckoe «UJT». Briok
86800. brnok 01 nIfIP=1 difit 01 peanusyem 1102u4ecKyro
npedHa3HaqyeH D2 TINESS o[ dERR diniz 02 =S onupayuro «M»
P 05 EFLT 000001 pay

ons cenA3bIeaHusl 04 Blag=0. P
¢ annapamHoli 05 OLT_H=100.

06 OUT_L=0. o3l aram
HYacmabto 07 AR=30,

— 05 RAIM=10.

600 avanosoemy| [sHTs.  [odour son
66030M 10 IN_H=00. I LHuckpemHsiti 8b1800. briok

b s — npedHay3HayeH ons

=7 cesi3bI8aHus C annapamHou

yacmbto KOHMposnepa — €20
OUCKPEMHbIM 8bI8000M

PucyHok 3.09.2 — Npumep ucnonb3oeaHusi brioka DOT(09)
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3.10 DOT_OP(10) - YnpaBnsiembl AUCKPETHbIN BbIBOA,

HasHa4yeHue

®PyHKumoHanbHbIN 6ok (pucyHok 3.10.1) npuMeHsieTcs Ansa cBA3W OyHKUMOHaNbHbBIX 6I0KOB C annapaTtHbIMU
cpencTBamu AMcKpeTHbIX Bbixogos (DO).

DOT_OP(10)

01 dOP
o,

01 dIN [a4

02 dOut

PucyHok 3.10.1 - ®yHkyuoHanbHas cxema 6roka duckpemHoz20 yripasnsemozo 8bisoda DOT_OP(10)

OnucaHune dyHKLMOHaNbHOro 6noka
Homep auckpeTHoro Bbixoga DO, k KOTopoMy mofkntoyaeTcs 6ok, ykasbiBaeTcst napameTpom nOUT. YUTobbl

OTKIMIOYMTb ANCKPETHBIN BbIXOA, OT YNpaBneHns C nporpammbl nonb3oBatens Heobxogumo B ceoicTBe dOP BbiCTaBuTb
3HaYeHne fornyeckon «1».

Bxogbl, napameTpsbl 1 Bbixoabl 6rioka npeactaBneHsl B Tabnuue 3.10.1.

Tabnuua 3.10.1

Bxoabl — napameTpbl — BbIXoAbl
No | O6o03HauyeHune Owana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUN YyMOn4YaHuto
Bxon
01 [ dIN [0/1 | | Bxoa 6noka
MapameTpbl
01 | nOUT 1-21* 1 Homep guckpeTHoro Bbixoda
02 | dOP 0/1 0 OTKNIOYMTE BbIXO4 OT Nporpammbl Nonb30BaTenNs
03 | dTRK 0/1 0 KomaHpa cnexxeHus
04 | dSET 0/1 0 [MpegycTaHoBKa Bbixoaa
Bbixoabl
01 | dOP 0/1 CocTosiHue y3na ynpaBneHust
02 | dOUT 0/1 3HavyeHMe nogaBaemMoe Ha AUCKPETHBIN BbIXop,

MpumeyvaHus. *1. bazoBas moaenb KOHTponnepa 6e3 nnaT paclunpeHns nMeeT 5 AUCKPETHbIX BbIXOAOB ().

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_10.fbx)
lMocmaHoeka 3adayu: MNpu 0bpbiBe aHanoroBoro Aatyvka (curdan ¢ Boixoga dERR) Ha 1 guckpeTHbIM BbIxo4
JomxHa 6bITb nogaHa noruyeckas «1».

Pewenue:
8800. bnok 01 nlNF=1 o1 nlhP=1 o1l goun rnpedHa3Ha4eH 0rs
npedHasHayeH 02 T PE=0 01| dERR: 02 tFLT=0:00:00.1 C853bI8aHUSI C
03 EFLT=0:00:00.1 = .
Orisl cesi3bleaHus 04 Blaz=0. I - . annapamHouU YacmbHo
¢ annapamHoli 05 CILIT_H=i0, " DOT_OFR(10) & KoHmMpornnepa — e20
yacmbio REAUT_L=0. ) anam din ot [0 nOUT=1 ducKpemHbIM 88000M
07 M50, = R o1 | doP
KOHmporsnepa — 05 MIN=10. I P— npt[DZ] 03| TR0 nz_dcn.rr
€20 aHanno206ebIM ?lflniﬁfg- — _"MEJ_; 014 43ET=1 Ll
8eodom 11 IM_L=0. )y
12 Py=0. Ynpasensembili OuUCKpemHsbili 8b1800.

brnok npedHa3HayveH Ons
cesi3bigaHUs C annapamHou
yacmblo KOHMpPoJsiepa — e2o
OucKpemHbIM 86000M

PucyHok 3.10.2 - MNpumep ucrnons3oeaHusi 6rioka DOT_OP(10)
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3.11 AOT_OP(11) - YnpaBnsieMbli aHanoroBbI BbIBOA

HasHa4yeHue

PyHKUMOHanNbHbIN 610k (pucyHok 3.11.1) npumeHsieTcs Ansa ¢BA3WM YHKUMOHaNbHbLIX 6/10KoB € annapaTHbIMK
cpeacTBammn aHanorosbix Boixogos (AO).

AOT_OP(11)
02 0P O
. [01n0u
01 dIN s g | -
U I1 1 ~~e¢ | OUT | -»

o T w02 Out

03 dTrk: -

"""" SET

. 04SP

PucyHok 3.11.1 - ®yHKkyuoHarnbHas cxema brioka aHano2080e0 yrpasnsgemozo ebieoda AOT_OP(10)

OnucaHune dyHKLMOHaNbHOro 6noka

Homep ananorosoro Bbixoga AO, K KOTOpoMy nofkntodaeTcs 6ok, ykasbiBaetcs napametpom nOUT. Ytobbl
OTKIMIOYMTb aHaroroBbIi BbIXOA OT YNpaBneHus ¢ nporpammbl nonb3oBaTtens Heobxogmumo B cBoiictBe dOP BbICTaBUTb
3Ha4YeHne norn4eckon «1».

Bxogbl, napameTpsbl 1 Bbixoabl 6rioka npeactaBneHsl B Tabnuue 3.11.1.

Tabnuua 3.11.1

Bxoabl — napameTpbl — BbIXoAbl
No | O6o3HauYeHue OunanasoH 3HauyeHue no HasHauyeHne
3Ha4YeHUN YyMONn4YaHuto
Bxon
01 [ INP [0/1 | | Bxog 6roka
MapameTpbl
01 | nOUT 1-4~ 1 Homep aHanorosoro Bbixoaa
02 | dOP 0/1 0 OTKNIOYMTb BbIXO4 OT Nporpammbl Nonb30BaTeNs
03 | dTRK 0/1 0 KomaHpa cnexxexus
04 | SP BelectBeHHoe 0 lMpenycraHoBka BbiIxoaa
Bbixoabl
01 | dOP 0/1 CocTosiHue y3na ynpaBneHust
02 | OUT BeulectBeHHoEe 3HavyeHne nogaBaemMoe Ha aHanoroBbI BbIXO[,

Mpumeyanusa. *1. bazoBas moaenb KoHTponnepa 6e3 nnaTt pacwupenns nveeT 1 aHanorosbiv Beixod (AO).

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_11.fbx)
lMocmaHoeka 3adayvu: Ha 1 aHanoroBbIi BbIXO4 NOAAETCS CUrHam peTpaHCMUCCUMM C MEepPBOro aHaroroBOro
BXOZa; B crnydyae, korga Ha 1 OUCKPEeTHbIN BXoA nogaeTcs curHan ob asapuum (curHan dERR), Ha aHanoroBbifi Bbixoa
OOJKEH nogatbes curHan pasBHbii 50%.

PeweHue:

AHar0208bill AIN(05) 1 Yrpaensembiil
86800. brok 01 nINP=1 aHarnoeosbil 8b1800.
npedHa3HayeH o A L LG Brok npedHasHayeH onsi
Orisi cesi3bl8aHuUs 04 ElA&S=0. 02| dra CBs13bleaHUs C
¢ annapamHou gg g'-l_rl_f_-':jllﬂﬂ- — annapamHou Yyacmasto
4acmero 07 WA za0, 03] drArg KoHmposisiepa — e2o
KOHmMporsnnepa — 05 MIM=10, aHas0208bIM 8bI8000M
e20 aHanozoebim| |3 HTE=D. S BTl

10 IN_H=0.
8s8o0om 11IM_L=00, 5[ oum

12 Py,

PucyHok 3.11.2 - [Npumep ucrionb3oeaHusi brioka AOT_OP(11)
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3.67 DIN2_FRQ(67) - YacToTHbIN BXOA C NOPOroBbIM 3HA4YEHUEM

HasHa4yeHue

PyHKUMOHanbHbIN 610k (pucyHok 3.67.1) npuMeHsieTcs Ansa cBA3W YHKUMOHaNbHbLIX B6/10KOB € annapaTHbIMK
cpenctBaMu AUCKPETHbLIX BBOAOB, @ MUMEHHO ANCKPETHbIX BBOAOB Ne1 n Ne2.

DIN2_FRQ(67)

01 Emt

% 03FRQ1

05 FRQ

0 FRQ2

027Err2

PucyHok 3.67.1 - ®yHKyuoHanbHas cxema brioka yacmomHozo 8800a ¢ nopo2oabiM 3HadyeHuem DIN2_FRQ(67)

OnucaHune dyHKLMOHaNbLHOro 6noka

®PyHKUMOHANbHLIN BMOK NPUMEHsieTCs Ans onpefeneHus 4acToTbl MMMYNbCOB, KOTOpble MOCTyNawT Ha
anckpeTtHole Bxoabl DI1 un DI2. Homepa agmckpetHbix BxogoB (DI) ykasbiBaiotca napameTtpamu nINP1 un nINP2.
MuHrManbHas YactoTa BXOAHbLIX MMNYNbCOB ykasbiBaeTcs napametpom FRQ_L; ecnu yactota MeHblue 3agaHHOW B
CBOWCTBE, TO Ha Bbixoabl 6noka Errl n Err2 nogaetca curHan o6 octaHoBke cyeTa. MakcumarnbHas YyactoTa BXOAHbLIX

umnynecos He 6onee 50 INy. Beixog FRQ npegHasHaveH 4ns BblAaym 4acTtoTbl TOFO CUrHana, YyactoTta kotoporo 6onblue
yeM ykasaHHas B cBoicTBe FRQ_L.

MapameTpsbl 1 Bbixoga 6noka npeacTtaeneHsbl B Tabnuue 3.67.1.

Tabnuua 3.67.1

MapameTpbl — BbixoAbl
No | O6o3HaveHue OwnanasoH 3HaueHue no HasHa4yeHue
3HaYeHun yMOn4aHuio
MapameTpsbl
01 nINP1 1,2 1 Homep 1-ro yacTtoTHOro Bxoga
02 | nINP2 1,2 2 Homep 2-ro YacToTHOro Bxoga
03 | FRQL BellecTBeHHOE 0.01 MoporoBas YacToTa (MMHUMarnbHas 4acToTa, HUKE KOTOPOM
OypeT BblgaBaTbcsa curHan Ha Bbixog Err1 vnuv Err2)
Bbixoabl
01 Err1 0,1 Yactota nINP1 Hmxe FRQ.L
02 | Err2 0,1 Yactota nINP2 Hmxe FRQ.L
03 | FRQ1 BeulectBeHHoe YacTtota nINP1
04 | FRQ2 BeulectBeHHoe YacTtota nINP2
05 | FRQ BewecTBeHHoe Yactota nINP1 nnu nINP2(B 3aBucumoctu ot Err1 n Err2)

Mpumep npumeHeHns (%\Microl\Alfa 2.0\examples\fbd_67.fbx)

lMocmaHoeka 3adayu: Ha 2 OUCKPETHbIX BXoda MOAATCA 3HaYeHWs OoT 2 gaTyMKOB pacxoda, Koraa oauH
OTKINtoyaeTcq, paboTaeT Apyron, NepekniovYeHne AOMKHO OCYLLECTBNATLCA aBTOMATUYECKM U MHApOpMaLMsa O TOM, Kakon
JaTyMK cenvac akTUBHbIN, AOMMKHA NogaBaThbCs Ha 1- UK 2-0M OUCKPETHbIN BbIXOA.

PeweHue:

YacmommHsit exod ¢
10p0208bIM 3HaYEHUEM.
brnok npumerHsiemcs
0ns onpeduneHus
Yacmomsl UMYSbCo8
nocmynaruux Ha 2
OUCKpemHbIx 8800a.

4| [JuckpemHnili 8b1800.

e an B briok npedHayaHa4yeH
0ns cesi3bieaHusi ¢

o3| FREM ©

o[ FRE2 annapamHol Yacmbto

05| FRE KOHmpornnepa — e2o

any op [(10OUT=2 OUCKPEeMHbIM 8618000M

01 niMNP1=1 1] Errl
02 nlMP2=2

03 FRE_L=00100

AHarnoeoenlli 8b1800. biok
npedHasHa4yeH Ons
ces13bI8aHuUs ¢ annapammHoul
yacmblo KOHmMposepa — e2o
aHano208bIM 8b18000M

PucyHok 3.67.2 - lNpumep ucrionb3osaHusi brioka DIN2_FRQ(67)
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4 MatemaTuyeckue (pyHKLUOHaNbHbIE 6MOKK

4.12 MUL(12) - YMHOXeHune

HasHauyeHue
®PyHKUMOHanNbHbIM  6nok  (pucyHok 4.12.1) npumeHseTcs AN BbINOMHEHUA MaTeMaTUdeckon onepauui
YMHOXEHMUS.
MUL(12)
01 Gain
v
01op & | ofout
MUL B
02 Inp_|

PucyHok 4.12.1 - ®yHKyuoHarnbHas cxema brioka ymHoxeHuss MUL(12)

OnucaHune dyHKLMOHaNbLHOro 6noka
PyHKLUMOHanNbHbIN 610K NepeMHoXaeT ABa Yicna u KOHCTaHTY. BeixogHon curHan 6noka paBeH:

OUT = INP1 * INP2 * GAIN. (4.12.1)

MapameTp GAIN MOXeT UCMONMHATL PONb TPETLErO BXOAA UMK MacLiTabHoro koadpduumneHTa.
Bxopbl, napameTphbl 1 BbiIxoAbl 6r10Kka NpeacTaBneHbl B Tabnuue 4.12.1.

Tabnuua 4.12.1

Bxoabl — napameTpbl — BbiXxoAbl
No | O6o3HaueHue OwnanasoH 3Ha4yeHue no HasHa4veHune
3HaYeHUn yMoOn4aHuo
Bxoabl
01 | INP1 BelecTBeHHOE Bxopg 6noka
02 | INP2 BewecTBeHHOe Bxopg 6noka
MapameTp
01 | GAIN | BeuecteeHHoe | 1 | Yeunenve
Bbixop
01 [ OuUT | BewecteHHoe | | Bbixoa 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_12.fbx)
lMocmaHoeka 3adayu: HeobxoaMMO BbLIBECTM Ha AWCMNER KOHTponnepa ANWHY Kpyra, 3HauyeHue paBHOe
ypaBHeHuo 2*Pi*R. Paguyc kpyra ykasbiBaeTcsl C nepegHel NaHenu KoHTponnepa.

PeweHue:

lNonb3o8amerbcka

51 naHersb. briok

npumeHsiemcsi Onsi iy 2 INFi o [01GAIN=2.

8blgoda Ha naHerb EE :HEE%% INF2 02

KoHmposnepa 0% J43P_Ef=1

aHanozoebix EoRi YmHo)eHue. 5ok

cuaHarnos npedHasHayeH Orsi
peasunayuu
mMamemamudeckol
ornepayuu
YMHOXEHUST

AHarnozoeas ycmeaka. brok
npedHasHa4yeH 0ns ebidayu
aH/10208020 cuzHasa 01 £P=3.141
cu2Haros

01 0UT,

PucyHok 4.12.2 - [pumep ucrions3osaHusi brioka MUL(12)
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4.13 SUMM(13) - CymMupoBaHue ¢ MaclutTabupoBaHuem

Ha3Ha4yeHue

PyHKLUMOHanbHbIN 6nok (pucyHok 4.13.1) mcnonb3dyeTcs ANs NONyYeHUs B3BELLUEHHOW CYMMbl HECKOMbKUX (40
12) curHanos. B yacTHOCTU, OH NpUMeHsieTCs BMecTe € (PyHKLUMOHanbHbIMM 6rokaMmu perynnpoBaHns Ans nocTpoeHus
perynsTtopoB COOTHOWeEHUss nmMbo Ana BBEAEHUS CTaTMYECKOW KOPPEeKUMM MO  PasnnyHbIM - TEXHONOMMYECKUM
napamMeTpam.

01 Inp

SUMM(13)-M

01

12 Inp

12

M - mogndmKaTop Konn4ecTea BX0408

o1 | 01 Out

PucyHok 4.13.1 - ®yHKkyuoHarnbHas cxema br10ka cymmuposaHusi ¢ MmacwmabuposaHuem SUMM(13)

OnucaHune dyHKLMOHaNbHOro 6rnoka

Yucno MaCLLITa6VIpyeMbIX n CymMMupyembiX CuUrHanos 1 <

nporpaMmMmmpoBaHum
npeacrasnexHa Ha puc. 4.13.1.

lpe:

onoka.

PyHKLUMOHanNbHas

cxema 6noka CymMMuMpoBaHMSA

m < 12 3agaeTcs MoauduKatopoMm npu
¢ wmacwrtabuposanHnem SUMM

BeixogHon curtan 6noka OUT paseH (cmoTpm puc. 4.13.1):

nnu:

OUT = OFFSET + INP1*GAIN1 + INP1*GAIN1 + ... + INP12*GAIN12

OUT = OFFSET + Y INPi*GAIN1

m

i=1

(4.13.1)

(4.13.2)

m — MOAUdMKaTOP BXOAOB (PYHKLMOHanNbHOro 6roka, 3agasaemMblii Npy NporpammmMpoBaHnm 6noka,

INPi — 3Ha4eHne cooTBeTCTBYIOLLEro BxoAa Oroka,

GAINi — macwTabHbIn k03hPULIMEHT COOTBETCTBYHOLLETO BXOAA,
OFFSET - cMelleHne; napaMeTp MOXET BbIMOSHSATL POrib AOMNOMHUTENBHOrO HeMacLTabrpyemoro Bxoaa.
Bxogabl, napameTphbl 1 Bbixoabl 6noka npeacTtaBneHsl B Tabnuue 4.13.1

Tabnuua 4.13.1

Bxopabl — napameTpbl — BbIXoAbl
No | O6o3HauyeHue Owana3oH 3Ha4yeHue no HasHa4veHune
3Ha4YeHun YMOJTYaHUIO
Bxoabl
01 | INP1 BelectBeHHOe 1-n BXop,
02 | INP2 BellectBeHHOEe 2-1 BXo[,
12 | INP12 BellectBeHHOE 12-1 BXOp,
MapameTpsbl
01 | OFFSET BelectBeHHOe 0 CwmelleHune, He MacliTabupyembln BXog
02 | GAIN1 BelectBeHHoe 1 MacTabHbI kK03 PUUMEHT MO 1-My BXOAY
03 | GAIN2 BewecTBeHHoe 1 MacLutabHbii KO3 PMUMEHT No 2-My BXoQy
13 | GAIN12 BelectBeHHoe 1 MacLuTabHbIi KoadprUMeHT no 12-my Bxoay
Bbixop
01 [ OUT | BeuectaeHHoe | | Bbixog 6roka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_13.fbx)
lMocmaHoeka 3adaqu: CymmumpoBaHue 3 aHamnoroBbix curHanoB B guanasoHe 0-100% u BbIBO4 MONyYEHHOrO
3HaYeHUs Ha QUCnnen KoHTpornnepa.
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PeweHue:

AHarnozosnbll
86800. brok
npedHasHa4yeH
0r1s cesi3bleaHuUs
¢ annapamHou
Yacmabto
KOHmpornnepa —
€20 aHall0208bIM
88000M

AHarnoeossll
86800. brok
rnpedHasHa4yeH
05 ces3bigaHus
¢ annapamHou
yacmero
KOHmposniepa —
€20 aHas0208bIM
88odom

AHarnoeossll
86800. brnok
npedHasHa4yeH
0ns ces3bigaHus
¢ annapamHou
yacmero
KOHmpornnepa —
€20 aHas0208bIM
8800oMm

AIN(05) 1

01 nifP=1

05 tFLT=0000:00.1
04 BlAS=0. az
05 OLT_H=100.
06 OLT_L=0.
07 P40,

0% MIN=0.

03 Hg=i, 04

ik

02 nTTPE=0 01| dERR

dMAK

diaIM

NP1 01

NP2 0203 malNzst.

OLUT_2CAL

10 IM_H=0.
11 10_L=0. 05
12 PY=0.

AIN(05) 2

01 nifP=2
02 nTPE=0 o
03 tFLT =0000:00.1
04 BlAE=0. az
05 OLT_H=100.
6 OLT_L=0.
07 PAAR=0.

0 RAIN=0.

03 H'g=0, 04

03

auT

dERFR
dMAY
dhiM

QUT_ZCAL

10 IM_H=0.
11 18_L=0. a5
12 PY=0.

auT

AIN(05) 3

01 nlMP=3
02 nTYPE=0 o
05 tFLT=0000:00.1
04 BlAS=0. az
05 OLT_H=100.
06 OLT_L=0.
07 P40,

0% MIN=0.

03 Hg=i, 04

03

dERF
dMAK
drAIN

OUT_2CAL

CymmuposaHue ¢
macwmabuposaHuem. briok
npedHa3Ha4eH 0ns peasunayuu
Mamemamudeckol onepayuu
CyMMupo8aHusi

INP3 03|04 GAINS=-1.

lNonb3o8ameribcKasi naHerb.
01 nOIZP=1
naees) Brnok npumersiemcs onsi
03 nTTPE_2=0 8bI800a Ha rnaHesb
35’,’ QEEfEE-Nf.i'J KOHmMpornepa aHano208bix
0 cu2Harsos

dEP_L

0
pry(03] 03

03 OUT_ZP

10 IM_H=0.
11 10_L=0. 05
12 PY=0.

auT

PucyHok 4.13.2 - lNpumep ucrionb3osaHusi brioka SUMM-3(13)
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4.14 DIV(14) - OeneHune
HasHauyeHue
PyHKLUMOHaNbHbLIN 610K (pPUCyHOK 4.14.1) npuMeHseTca ANs BbINONTHEHUSA MaTeEMaTUYECKOW onepaLnin AeneHus.
DIV(14)
01 Cain
!
011np |as N T
INP1 o | U1 DU
021Inp |e2 d GAIN | \pp v

PucyHok 4.14.1 - ®yHKkyuoHarnbHas cxema brioka denerue DIV(14)
OnucaHune dyHKLMOHaNbHOro 6roka
®PyHKUMOHanNbHbIN BoOK NepemMHoXaeT ABa 4Yvcra W OenuT MoflyYeHHOEe NPOM3BEAEHUEe Ha TPEeTbe YMUCIo.
BbixogHon curHan 6roka paBeH:

OUT = INP1 * GAIN / INP2. (4.14.1)

MapameTtp GAIN MOXET NCNOMHATL pOorb TPETLEro BXOAA MM MacluTabHoro koadumumeHTa.
Bxopbl, napameTphbl 1 BbiIxoAbl 6r10Kka NpeacTaBneHbl B Tabnuue 4.14.1.

Tabnuua 4.14.1

Bxoabl — napameTpbl — BbiXxoAbl
No | O6o03HauyeHue AOwnana3oH 3HaueHue no Ha3Ha4yeHue
3HaYeHUn yMONYaHuo
Bxoabl
01 | INP1 BewecTBeHHOe Bxog 6noka
02 | INP2 BeliecTBeHHOE Bxog 6noka
MapameTp
01 | GAIN | BewecteHHoe | 1 | Yeunenve
Bbixop
01 | ouT | BellecTBeHHoe | | Bbixos 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_14.fbx)
lMocmaHoeka 3ada4qu: [JeneHve aHanoroBOro BXOLHOMO CurHama Ha Ko3dMUUWEHT yKa3aHHbI C nepeaHew
naHenu KoHTponnepa.

PeweHue:
AHarnoeosbil 8800. AIN(05) 1 USER{63) OnEa0eamen oran
Grnok npedHasHayeH o nilF=1 S
02 T TPE. 12 raHersib. briok
Onsi cesi3bi8aHuUsl ¢ 02 WTYPE=0 01| dERE: W =
annapamHou 03 tFLT=0:00:00.1 — gi :HEEEZE;E zp H npumexsiemcsi Onsi
P 04 BlAg=0. ozl s oo os|25 43P _ER=1 ===" | ebIgoOa Ha naHesb
Yacmbro 05 OLT_H=100. — _pr[03) 030k 41 D= KOHMDOJIEDA
— 0F QLT_L=0. ] P P
kohmponiepa ~ 620 07 WA X=0, 03] drAIM d43p_L| | @Hano208bIx cueHanos
aHaso208biM 88000M .
03 Hy'S=0. 04| OUT_SCAL
10 IM_H=0. npra(10] 10
11 IN_L=00, 05| QLT 03| OUT_
12 PW'=0.
= 1 MIN=0
—{ITHVET=0
-
[HeneHue. briok
rpedHa3HaqeH 05 NP1 01 |0 GAIR=L
— ouT
peanusayuu 5 p—
mMamemamudeckold |
onepayuu «deneHue» Pucyrok 4.14.2 - Mpumep ucronb3oearus 6roka DIV(14)
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4.15 SQRT(15) - KopeHb KBagpaTHbIN
HasHauveHue

®PyHKUMOHanNbHbIN 6nok (pucyHok 4.15.1) npumeHsieTcsa B CXemax CTaTudeckown koppekuun. B yacTtHoCTW,
YHKLUMOHaNbHbIN 610K Ncnonb3yeTcs AN NMMHeapmusaummn xapakTepucTMki gaTymka pacxoaa.

SQRT(15)

01 Out
01 np o GAIN 1 INP1 ol -,

4

PucyHok 4.15.1 - ®yHKkyuoHanbHas cxema brioka useneyvyeHusi keadpamHozao kopHs SQRT(15)
OnucaHune dyHKLMOHaNbHOro 6roka
BxogHow curHan 6rnoka paBeH

OUT =GAIN*VINP | npu INP>0 (4.15.1)
OUT =-GAIN*VIINP I , npu INP<0 (4.15.2)

Bxogbl, napameTpsbl 1 Bbixoabl 6rioka npeactaBneHsl B Tabnuue 4.15.1.

Tabnuua 4.15.1

Bxoabl — NapameTpbl — BbIXOAbI
No | O603HauyeHue AOwnana3oH 3HaueHue no HasHauyeHune
3HaYeHU yMOnYaHuio
Bxon
01 [ INP | BewecteHHoe | | Bxop 6rioka
MNapameTp
01 | GAIN | BewecTBeHHoe | 1 | KoachpuUMEHT yeunenus
Bbixop
01 | ouT | BellecTBeHHoe | | Bbixos 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_15.fbx)
lMocmaHoeka 3adayu: HeobxooumMo HaTK KOpeHb KBafpaTHbIN C 3HAaYEHWs1, NOJAaBaeMOro Ha aHarnoroBbI BXOS,
1 BbIBECTM €r0 Ha Aucnnein KoHTponnepa.
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PeweHue:
AHarozosbll AIN(05) 1
8600. brok 01 nifP=1
02 T PE=D 01| JERR
gpeOHaaHaqu 03 FLT=000:000 | [
14 CGH&‘bIGaHf,IFI 04 BlAE=0. 02| dmax
c annapamHou 05 OUT_H=100.
Yyacmbio D5 BLTL=0. sl anaig
07 MAN=0, il
KoHmMposnepa — 03 NN,
€20 aHaso208bimM| |13 HTE=0. O4| DUT_SEAL
o 10 IN_H=0.
88000M 11|N_|.=|:|. 05| auT
12 =00,
=
KopeHb keadpamHbiti. USER(63) &l [Monb3osameribckas
brok npedHa3HavyeH e o [PTEAINEL ot laur 312 n?_|$EE1_ s naHesnb. briok
019 Mamemamu4eckol 05 nTYPE_De2 npumersiemcsi Onsi
E
onepayuu u3eneyeHusi e T IPE S0 |0} gLig00a Ha naHesb
KeadpamHO20 KOpPHSI gg- gLLEDD;i% KOHmMporsnnepa
=0:00:00. H bIX
o0 0aUE LAG=G00:00 | aHAI0206
10 DIEP_2=0. CucHarios
11 DIZP_3=0.,
12 ZP=0,
15 ZP_H=100 03| OUT_zP
14 ZF_L=0), —
15 1 £3=0
1E PIN=0
1T HYET=0

=4

PucyHok 4.15.2 - lNpumep ucrionb3osaHusi brioka SQRT(15)
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4.16 ABS(16) - A6contoTHOe 3Ha4YeHue
HasHauveHue

PyHKLUMOHaNbHbIN 610K (pUcyHOK 4.16.1) NnpumMeHseTca ANg BbliAENeHns Moayns curHana.
ABS(16)

01 Inp 01 Qut
2 » |INP| T

PucyHok 4.16.1 - ®yHKkyuoHarnbHas cxema brioka ebiyucieHus abconomHoeo 3HaqyeHust ABS(16)
OnucaHune dyHKLMOHaNbHOro 6roka
Bnok BbINonHAET yHKUMIO:
OUT =| INP|. (4.16.1)
Bxogbl n Bbixoabl 6rioka npeacTaBneHsl B Tabnuue 4.16.1.

Tabnuua 4.16.1

Bxoabl — NapameTpbl — BbIXOAbI
No | O603HauyeHune AOwnana3oH 3HaueHue no HasHauyeHue
3HaYeHU yMOMYaHuIo
Bxon
01 [ INP1 | BewecteHHoe | | Bxog 6rioka
Bbixop
01 | ouT | BewecTBeHHoe | | Bbixog 6roka

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_16.fbx)
lMocmaHoeka 3adaqu: HeobxoOAMMO BbIAENUTb MOAYSb aHANOroBOro BXOAHOMO CUrHana M BbIBECTM €ro Ha
nepeaHIol NaHenb KOHTponnepa.

PeweHrue:
AHarsio208bili AlN(05) 1
86800. brnok 01 nIfP=1
02 T PE=0 01| JERR
gpeOHaaHaqu 03 FLT=0:00:004 | [~
1 CGFl3bIGaH£JFI 04 BlAZ=0, 02| dmax
c annapam+ou g; g'-LFI_E__T=11'I'§L_-| 2.
4acmo|o o Razn, | TEERAN
KoHmpornepa — 03 FIN=0,
03 Hi'ge, 04| OUT_goal
€20 aHas10208bIM
10 IR_H=0,
SBOOOM 11 |N_L=|:|. 05| auT
12 PY'=0.
=
ABS(16) 2 lNonb308amernbckas
= naHenb. brok
INE 01 ot o e 3
05 nTTPE Be2 npumeHsiemcs 0nsi
gg ;ggpgﬁ?;ﬂ 8blgo0a Ha naHerslb
Ab6cornromHoe 06 ALED=0 KoHmpornnepa
3HayeHue. brok T dLEDZ oo | aHarmozoebix
npedHasHaqeH ons L rewi03) BeiH-T R cuzHarnoe
8bI0uneHus1 Modyrsi il %IPSPI:;S:D.
cueHana 13 2P_H=100, o3| OUT_sF
14 ZP_L=0. —
15 PAA =0,
16 RAIN=0.
\—/ﬁ HYET=0.

PucyHok 4.16.2 - [pumep ucnonb3oeaHusi 6rioka ABS(16)
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4.17 INTEG(17) - UHTerpupoBaHue

HasHauenue
PyHKLUMOHaNbHbLIN 610K (PUCYHOK 4.17.1) NpUMEHSeTCs ANS UHTETPUPOBAHUS 1 (MNK) 3aNOMUHAHUA CUrHana.

INTEG(17)
01 dRst o a1 | 01 dOut_H
0z | 02 dOut_L
02Inp_lgs 5| 04 Out
.ff!
: 105 0ut_H !
e L 106 Out_L_
101 dUp_Dis:
102 dDn_Dis:
04SP0 ! 04 | 03 dMax
.
107 Max

PucyHok 4.17.1 - ®yHKyuoHarnbHas cxema brioka uHmeepuposaHus INTEG(17)

OnucaHune yHKLMOHaNbLHOro 6noka
MepenaTtoyHas yHKUMA Bnoka paBHa:

W(p) = Y(p) / X(p) = GAIN / p; (4.17.1)

®PyHKLUMOHANbHbLIN GNOK COAEPXKUT OrPaHNYUTENb YPOBHS BLIXOLHOMO CUrHama, NMoporoBbI SMIEMEHT, a Takke
MEeXaHu3M 3anpeTa M3MEHEHMSI BbIXOOQHOrO CUrHama B CTOPOHY “6Gonblue” unm “MeHblue” BHELHWMW CUrHamnamu,
nogaBaemMbIMM Ha NnapameTpebl 3anpeTa nameHernns UP_DIS n DN_DIS.

DyHKUMOHanNbHBIN 6ok MMeeT 4 Bbixoabl. Boixog OUT - OCHOBHOM BbIXOA, anropntMa. [1Ba ANCKPETHbIX BbIXOAa
dOUT_H n dOUT_L duKcrpytoT MOMEHT HacTynneHus orpaHuyeHus BbixogHoro curHana OUT. Amroputm Gyget
npaBunbHO pabotaTk, Tonbko ecnvu OUT_H > OUT_L. YpoBHM orpaHnyeHnin 3agatotca napametpamum 6noka OUT_H um
OUT_L. Ecnu BbixogHon curHan OUT < MAX, rae MAX - ycTaBka MoOpOroBoro afieMeHTa, TO AUCKPETHBIN curHan Ha
BbIxoge noporosoro anemeHTa dMAX=0. Ecnn OUT > MAX, To dMAX = 1.

B dyHKuMoHanbHOM Grioke npegycMmaTpyBaeTCsl yCTaHOBKa HavarnbHbIX YCNOBUA. Ecrnin AUCKpeTHBIN curHan Ha
Bbixoge dRST=0,To BbINOMHAETCA OCHOBHAs (pyHKUMSA mHTerpatopa. [Npu dRST=1 uHTerpatop nepexoauT B pPexum
yCTaBKM Ha4anbHbIX ycrioBun, npu atom Beixog OUT=SPO0. B yactHom cnyyae npu SP0=0 nHterpatop obHynseTcs.

Bxogbl, napameTpsbl 1 Bbixoabl 6ri0ka npeacTaBneHsl B Tabnuue 4.17.1.

Tabnuua 4.17.1

Bxogbl — napamMeTpbl — BbIXoAbl
No | O6o3HauyeHue Owana3soH 3Ha4yeHue no HasHa4yeHue
3Ha4YeHUN YMONYaHuIo
Bxoabl
01 dRST 0/1 C6poc nHTerpaTtopa
02 INP BelectBeHHoe Bxop 6noka B Tex.ef./yac
MapameTpsbl
01 | dUP_DIS 0/1 0 CvrHan 3anpeta B HanpasneHuv “bonbLie”
02 | dDN_DIS 0/1 0 CwurHan 3anpeTa B HanpaeneHun “MeHbLue”
03 GAIN BellectBeHHOe 1 Ycunenuve
04 | SPO BeulectBeHHoe 0 3HayeHVe HaYanbHbIX YCrOBUM
05 | OUT H BewecTBeHHoe 100 YpOBEHb OrpaHNYeHNs N0 MakCUMyMmy
06 | OUT L BewecTBeHHoe 0 YpoBEHb OrpaHNyYeHns N0 MUHNUMYMY
07 MAX BelectBeHHoe 90 YCcTaHOBKa NOPOroBOro ayieMeHTa
Bbixoabl
01 | dOUT_H 0/1 OrpaHuyeHne No MakCuMmymy
02 | dOUT_L 0/1 OrpaHuyeHve No MUHUMYMY
03 dMAX 0/1 BbIxo4 noporoBoro aneMeHTa
04 | OUT BeulectBeHHoe Bbixop 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_17.fbx)

http://www.microl.ua o  MUK-51(H), MUK-52(H) ver. 01.77 . MPMK.421457.005 P32 u3m. 2.01, 06.09.2012



000 "AMTOPI" +7(4722)40-00-02 amtorg.com.ru

35

lMocmaHoeka 3adayu: Ha nepenHol0 naHenb KOHTposfiepa HeoOXoOUMO BLIBECTU HaKOMMEHHOE 3HaveHue
NnepBOro aHanoroBoro BxO4a, Tawkke Heobxoammo npeaBuaeTb COPOC HAKOMMEHHOro 3Ha4yeHuWst No 1 OUCKPETHOMY
BXOZHOMY CurHany.

PeweHue:

LuckpemHniti 6800. INTEG(17) 1 HmezpupoesaHue.

brnok npedHasHavyeH| o1 nlMp=1 ot aaur 01 JUP_DlZ=0 Bbriok npedHasHavyeH 0Ons
0ns ces3bI8aHusI C 02 tFLT=0:00:00.0 —| pzdon_oiz=0 | M| HakonneHus 3HaveHus U
annapamHol PET &1 103 GAIN=, nz| 3anomurarus cuernana.
yacmeio 04 SPO=0.
KoHMpOnnepa — e20 e |75 OUT_H=35333. | 03] dhaes
OucKpemHbIM 06 OUT_L=0. 1 Lot
68090M 07 M0,

=

AHanozossbll 8800. lNonb3oeamernbckas
Briok 01 nifP=1 01 nDIZP=1 naHersnb. brok
npedHasHayeH ons | [N IFESD (01| dERR HERL s npumeHsiemcsi Ons
C6sI3bI8aHUS C DABIAZD. | el apra el 8b1800a Ha naHesb
annapamHou E; 'E'LWW-EUD- — a5 dLED1=g KoHmporsnnepa
yacmbto 07 MdoTaD, 03] dMIN nphit) 03 0 : aHaroe208bIx
KOHmpornnepa — 0 PAIN=0, | cuzHasos
€20 aHa0208bIM f:f.ﬂfﬁ:g 04| LTl
88000M 1 |r-,|_L=|:|_. 05 ouT 03] QUT_ZF

12 P=n.

=7

PucyHok 4.17.2 - [pumep ucnonb3ogaHusi 6rioka INTEG(17)
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4.18 DERIV(18) - OudhdepeHunpoBaHue ¢ 3aaepxKon

Ha3Ha4yeHue

PyHKLUMOHanNbHbIN 6rok (pucyHok 4.18.1) NnpumeHseTca B cxemax AUHaMU4ecKoW KOppeKuun AN nonyyYyeHus
CUrHanoB, CBA3aHHbIX CO CKOPOCTLIO U3MEHEHUS NapameTpa.

DERIV(18)
01 dRst - . ".‘ tLag
\ o OﬂhOut
02 Inp |ga | -
01tlag
02 Gain

PucyHok 4.18.1 - ®yHkyuoHanbHast cxema 6roka dughgpepeHyuposaHus ¢ 3adepxkolti DERIV(18)

OnucaHune dyHKLMOHaNbHOro 6noka

dyHKUMOHanNbHBLIN 6ok NpeactaBnseT cobor undpoByd Modenb peanbHOro anddepeHunpyoLero 3seHa ¢
perynmpyembiM KO3 MOULNEHTOM YCUNEHUS U MOCTOSAHHOWN BpeMeHn AnddepeHLMpoBaHus.

MepepaToyHasa MYyHKUNS AYEKM MMeeT BUA;

W(p) = Y(p)/ X(p) = GAIN *tLAG *p / (tLAG *p +1); (4.18.1)

roe GAIN - maclwtabHbIn k03apdULMEHT (KOAPDULMEHT yCUNEHNS);
tLAG - nocTosiHHas BpemMeHn anddepeHUnpoBaHus.

Ecnu Ha Bxog dRST nopaetca komanga o6HyneHuss dRST=1, To BbixogHon curHan OUT=0 HesaBucumo OT
BXOZHOro curHana.

Bxogbl, napameTpsbl 1 Bbixoaa 6rnoka npeacraBneHsl B Tabnuue 4.18.1.

Tabnuua 4.18.1

Bxoabl — napameTpbl — BbIXoAbl
No | O6o03HauyeHune AOnana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUN YMONYaHuio

Bxoabl
01 | dRST 0/1 O6HyneHue 6noka (cbpoc)
02 | INP BeulectBeHHoe Bxop 6noka

MapameTpsbl

01 | tLAG [nuHHoe uenoe 00:00:00:1 [MocTosiHHas BpeMeHu guddepeHUnpoBaHms
02 | GAIN BeuectBeHHoEe 1 KoahpumumeHT yeunenums

Bbixop
01 | ouT | BellecTBenHoe | | Bbixoa 6noka

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_18.fbx)

lMocmaHoeka 3adayu: Ha nepenHo naHenb KOHTposnepa Heobxoanmo BbIBECTM NpoauddepeHUmMpoBaHHOe
3Ha4YeHWe curHamna C aHarioroBoro BXxoAa, Takke Heobxogumo npegycMoTepTb cOpoc 3HayeHust o 1 AuckpeTHoMy
BXOAYy.

PeweHue:
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JuckpemHbit 8800. LHugppepeHyuuposaHue.
6ok npedHa3HavyeH ELTI?LE:ju-Uu-uuu atl gaur aret o) 01 tLAG=0:00:05.0 briok npedHasHayeH Onisi
0ns1 ceA3bI8aHUs C FHLHEEE 02 GAINEL o ouT | 8bIYUCIIEHUST CKOpoCMU
annapamHoli Irie {02 U3MeHeHUs cuzHana
yacmbro

KOHmMporsnnepa — e2o
OUCKPEMHbIM
88000M

AHanoz208bili 8800. | aaal] 1 USER(63) & MMonb3o08amernsckasi

Grok g;nl_fl'_{l;;l: . 3121%521_2 naHesb. briok
npedHasHayeH onsi | |z veiremnnnad |- e 03 KT YPE_2-2 npumersiemcsi onsi
c8513bI8aHUs C 04 BlAG=0. o amax e 8blgoda Ha naHesb
annapamHol Eé%ﬂ-ﬂf},””- KoHmpornnepa
yacmabto 07 MAED, 03] dMIN aHanoz208bIx

= 05 MIN=0.
KoHmpornnepa OO, oelour_sba cueHanos
€20 aHasno208biM I b
88000M HIM_L=00, 05| ouT OUT_%F

12 P,
1T HY T2,

PucyHok 4.18.2 - lNpumep ucrnonb3oeaHusi 6rioka DERIV(18)
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4.70 HMDT(70) - Bnok BbluMCcneHus BNaXHOCTU Bo3ayxa

HasHauveHue
PyHKLUMOHaNbHbIN 610K (prcyHok 4.70.1) npuMeHseTcs AN BbIYMCIEHWS BNaXHOCTW BO3gyXa.

HMDT (70)

Inp1 01} T1

o | 01 Out

Inp2 02|ea T2

h 4

PucyHok 4.70.1 - ®yHKkyuoHarnbHas cxema broka HMDT(70)

OnucaHune dyHKLMOHaNbHOro 6noka

Brnok paccunTbiBaeT BNaXHOCTb BO3A4yxa No 3HavyeHUssM TemnepaTypbl Ha Bxodax INP1 un INP2. Ha Bxog INP1
nopaeTcsl CMrHan ¢ «Cyxoro» gatyvka temnepartypbl, a Ha Bxoa INP2 — ¢ «BnaxHoro» gartyuka. NcuxpomeTpuyeckas
Tabnuua npeobpasoBaHui cootBeTcTByeT FTOCT 8.524-85

Bxogbl 1 Bbixoabl 6rioka npeacTaBneHsl B Tabnuue 4.70.1.

Tabnuua 4.70.1

Bxoabl — napamMeTpbl — BbIXoAbl
No 0O6o03Ha4eHue Owana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUn YMONYaHuIo

Bxoabl

01 INP1 BellecTBeHHOe Bxog 1. «Cyxoi» gaT4uk Temneparypbl

02 INP2 BelyecTBeHHoe Bxog 2. «BnaxHbln» gatynk TemnepaTtypbl
Bbixog

01 | out | BewecteeHHoe | | BnaxHocTb Bosayxa (0 — 100 %)

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_70.fbx)
lMocmaHoeka 3adayu: HeobxoaMMo onpefenutb BraXHOCTb M BbLIBECTU €€ Ha AMUChnelr KOHTponnepa no
noKasaHusiM CyXoro 1 BrakHOro TEpMOMETPOB, a Takke NofdaTb 3HaYeHVe BMaXXHOCTU Ha aHarnoroBbIv BbIXOA.

PeweHue:
AHanozo8bili 8800. UL 1 HIMDT(70) 3 BbiqucneHue
Briok 01 niMP=1 INF1 0 il aur | €7@KHOCMU. Briok
npedHasHayeH Onis | 02T IFESL 01} dERR Inp2 EDE npumeHsiemcs onsi
Ces3bleaHust C 04 BlAZ=0. a2l araias AOT(08) £ 8bI4UCIEHUS
annapam-ou g;%‘-l_rrfr-mﬂﬂ- — : eriaXxHocmu ro
yacmbHo et | VT O I10Ka3aHUsIM CyX020
KOHmMponnepa — 03 WIN=D, L U 8naxHo20
03 Hrs=0, 04 OUT_3EAL 05 GAIM=0,
€20 aHaoe08biM I — mepmomMempos
8sodom 1 |N_|_=|:|_' 5| auT
\712 P, AHarnoeosnlli 8b1800. biok
npedHasHa4yeH 0risi
C8513bI8aHUsI C
annapamHol 4Yacmbio
KOHmporsnnepa — e2o
aHaJs10208bIM 8bI8000M
AHano208bIli 6800. gl 2 m lNonb3osamerbckas
Briok 01 nlfMP=2 01 nDIEP=1 ] rnaHernb. briok
02 nT VPE=0 01| dERR: 02 nTYF'E_1-_2
npedHasHaqyeH ond | |azwiTenanant | 03 nTYPE_2-2 rpumeHsiemcs 0ns
C8s13bI8aHUsI C 014 ElAS=0, a2l amss s ebigo0a Ha rnaHesib
annapamHol gg‘z'n'-l_':r—ff‘nﬂ':'- KoHmposnepa
4acmbro 07 A0, 03] 4RIN aHanoz208bIx
- 05 MIN=0.
onmpomepa | B |aomse
10 IM_H=0.
88000M 1 IM_L=0. 05| ouT | OUT_ZP
12 =0,
==
==

PucyHok 4.70.2 - lNpumep ucnonb3oeaHusi 6rioka HMDT(70)
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4.72 EXP(72) - Bnok BbIMMCNEHUSI 3KCTTOHEHTbI

HasHauenue
PyHKLUMOHANbHbLIN 610K (PUCYHOK 4.72.1) NpUMEHSeTCa AN BbIYUCTIEHUS SKCMNOHEHTDI.

EXP(72)

01

01 Inp 2J Out = elnp 01 Out

Y

PucyHok 4.72.1 - ®yHKkyuoHarnbHas cxema brioka EXP(72)

OnucaHune dyHKLMOHaNbHoOro 6noka
Bbixog 6noka cdopmupyeTcs cornacHo hopmynbi:

y=e=1+x/1+x2/21+x3 /31 + ... +xi/il+.... (4.72.1)
Bxopbl 1 Bbixoabl 6rioka npeacTaBneHbl B Tabnvue 4.72.1.

Tabnuua 4.72.1

Bxoabl — napameTpbl — BbiXoAbl
No | O6o3HaueHue Owana3oH 3Ha4yeHue no HasHa4yeHue
3HaYeHUmn yMONYaHuo
Bxop
01 | INP | BeuiecTseHHoe | | Bxog 6roka
Bbixop
01 | ouT | BewecteeHHoe | | Bbixoa 6rnoka

Mpumep npumeHeHns (Y%\Microl\Alfa 2.0\examples\fbd_72.fbx)
lNocmaHoeka 3adayqu: PaccuntaTb 3HA4YE€HUE SKCMOHEHTbI OJ1 aHanoroBOro BXOAA U BbIBECTU MOJTyYEHHOE
3Ha4YeHWe Ha aucnnei KoHTpornnepa.

PeweHue:
AHar0208bili 8800. gl 1
5ok 01 nINF=1
02 nTPE=0 01| dERR:
npedHasHaqYeH ons | oz eit-nonont | [
C8s3bI8aHUS C 04 ElAz=0. 02| dmae
annapamHol eI 48
06 OIT_L=0,
yacmbto 07 W& x=0, 03| dhAIN
- 03 AIN=0,
KoHmpornepa ge M as| ouT_scal
€20 aHas10208bIM 10 IN_H=0.
88000M T1M_L=0. 05| LT
12 P=n,
=
01 nDISF=1 naHesnb. briok
INF 01 Jul] 02 nTVPE_1=2
03 nTPE_2=2 npumeHsiemcsi Onsi
o D 8618600 Ha naHerb
BbiqucnieHue 3KCrnoHeHmbl. Pod i KoHmpornnepa
briok npedHa3HayeH Ons o aHaroeo8bIx
Mamemamuyeckol onepayuu cueHarose
8bI4UCIIEHUST 3KCITOHEHMbI
OUT_3P

AT HTET=0.

PucyHok 4.72.2 - MNpumep ucrionb3osaHusi brioka EXP(72)
MpumeyvaHue: hyHKUMOHaNbHbIN GOk 4O6GaBNeH HaYMHasi ¢ Bepcumn npowmneku 51.45.
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4.73 LN(73) - Bnok BblYMCNeHUs HaTypanbHoOro norapudgma

HasHauenue
PyHKLUMOHaNbHbLIN 610K (PUCYHOK 4.73.1) NpuMeHseTca AN BbIYMCIEHUS HATypansHoOro norapudgma.

LN(73)

01 Inp | o Out = LN(Inp)| gy | 01 Out

Y

PucyHok 4.73.1 - ®yHkyuoHarneHas cxema brioka LN(73)

OnucaHune yHKLMOHaNbLHOro 6noka
Boixog 6noka chopmupyeTcsa cornacHo dpopmynbi:

y = Ln(x) (4.73.1)
Bxopbl, napameTphbl 1 BbiIxoAbl 6r10Kka NpeacTaBneHbl B Tabnuue 4.73.1.

Tabnuua 4.73.1

Bxogbl — napameTpbl — BbIXoAbl
No | O6o3Ha4yeHue Owana3oH 3Ha4yeHue no HasHauyeHune
3HaYeHUmn yMONYaHuo
Bxopg
01 | INP | BeuiecTseHHoe | | Bxog 6noka
Bbixop
01 | ouT | BewecteeHHoe | | Bbixoa 6noka

Mpumep npumeHeHns (%\Microl\Alfa 2.0\examples\fbd_73.fbx)
lNocmaHoeka 3adayu: PaccuutaTtb 3Ha4YeHVWEe HaTypanbHOro norapudma A5 aHanoroBoro Bxoda W BbIBECTU
nonyyYeHHoe 3HayYeHVe Ha QWCNel KOHTponsepa.

PeweHue:
AHarnozo8bili 8600. Gl 1
Briok 1 nINP=1
02 nTTPE=0 1| dERR
npeoHasHayer ons | |-t ot oy [ 4T HEER
CGFl3bI63HUFIVC 04 Blag=0. 02| drac
arnnapamHou E’;‘. 'S'-L"I_Fr_lzﬂu':'- —
EIEELY ormezo, | PN
KoHmporsnepa — 0% RAIN=10, oel 0T smer
€20 aHasi0208bIM WAL, =
10 I0_H=0,
88000M MIR_L=0, 05| ouT
12 PY=0,
=
lNonb3o0eamernbckasi
1 nDIEP=1 naHesnb. brok
INF 01 o1 aur 02 nTTPE_1=2 3
03 WTVPE Bep npumexsiemcs onsi
gg gggF‘EE-Nf;U M| gpie00a Ha rnaHersib
BbiuucneHue HamyparbHo20 08 gLLE;n;% KoHmposnepa
nozapugpma. brok s g8 HLAGD0000Y | HAIIO208bIX
npednasHayeH ons L rpm(09) B o e cueHaros
Mamemamu4deckol onepayuu 1 DISP 50,
8bIYUC/IEHUS HamypasibHO20 E EE:'FE':&W_ o3| ouT_sp
nozapugma 15 RA=0,
16 RN,
{17 HTET=0.

PucyHok 4.73.2 - [pumep ucrionb3oeaHusi 6rioka LN(73)

MpumeyvaHue: hbyHKUMOHaNbHbIN G0k AO6GaBNeH HauMHasi ¢ Bepcumn npowmnBku 51.45.
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4.74 LOG(74) - Bnok BblYMCneHus aecATUYHOro norapudpma

HasHaueHue
PyHKLUMOHaNbHbIN 610K (PUCYHOK 4.74.1) NpUMeHsieTCs ANS BbIYMCIIEHUS AECATUYHOrMO norapndma.

LOG(74)

011np o Out = Log(inp)|gy | 01 Out

PucyHok 4.74.1 - ®yHKkyuoHanbHas cxema brioka LOG(74)

OnucaHune dyHKLMOHaNbLHOro 6noka
Boixog 6noka chopmupyetcsa cornacHo dpopmynbi:

y = Lg(x) (4.74.1)
Bxopbl 1 Bbixoabl 6rioka npeacTaBneHbl B Tabnvue 4.74.1.

Tabnuua 4.74.1

Bxoabl — napameTpbl — BbIX0Abl
No | O6o3HauyeHue Owana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUn YMONYaHuto
Bxon
01 | INP | BelectaeHHoe | | Bxog 6noka
Bbixog
01 | oUT | BewecteeHHoe | | Bbixoa 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_74.fbx)
lMocmaHoeka 3adayu: PaccuutaTb 3HauYeHVWe OeCATUYHOro norapudmMa Afisi aHaroroBoro BXofa W BbIBECTU
nosfy4yeHHoe 3Ha4YeHune Ha AUCHIel KOHTponepa.

PeweHue:
AHanozoebiti 6600. |l 1
Briok 01 nifP=1
02 KTYPE=D 01| JERR
npeoHasHay e Ons | s yeromon | [
ces3bI8aHUs C 04 BlAT=0, a2l s
annapamHoli 03 EllEk=100- [
08 OUT_L=0. el apain
yacmbro 07 P& =0, |
KOHM, = 0 MAIN=D,
oHmpornepa ey 04| OUT_sCal
€20 aHano2o8biM
10 IN_H=0,
88000M 1 IN_L=0. 05| ouT
12 Py=0,
=
e otlaur g;_ an|_|$§;1_ 2 naHenb. briok
05 nTVPE_2=2 rnpumeHsemcs ons
4T IPE S0 | ebigoOa Ha naHerb
BbiyucneHue 0ecmuyHo20 06 gLLE;D;DD KoHmporinepa
nozapugma. briok roina] 03|08 tLAG=0:00:00.0 || @HAII0208bIX
npedkasHaveH ons LopniB9) B9 03 Disk_t=0. cuzHanos
Mamemamu4yeckou ornepayuu PE%IEE:TM'
8bl4UCTeHUs] deCIMUYHO20 13 gg:ﬁm' 0%
no2apugpma 5 P &=0,
16 WIN=0,
—AITHTET=0,

PucyHok 4.74.2 - [pumep ucnonb3oeaHusi 6rioka LOG(74)

MpumeyvaHue: hyHKUMOHaNbHbIN GrO0K AO6GaBNeH HaYMHasi ¢ Bepcumn npowmneku 51.45.
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5 Jlornyeckue chpyHKUMOHaNbHbIe 6NOKN
5.19 AND(19) - llornyeckoe «U»

HasHa4yeHue

®PyHKUMOHanbHbIN 6ok (pucyHok 5.19.1) npumeHsieTca Ans opMMPOBaHMA OAWCKPETHOrO CUrHama KoTopblii
SIBNSETCA pe3yrnbTaToM fnormyeckon onepaumm «» Hag oByms AUCKpeTHbIMU BXoAHbIMU curHanamu dIN1 n dIN2.

01dn |g

E]

01 dout
02dn |, AND >

PucyHok 5.19.1 - ®yHKkyuoHaibHas cxema brioka noaudeckoeo «M» AND(19)

OnucaHune dyHKLMOHaNbHOro 6roka
®yHKUMoHanbHbIN 6ok nmeeT ABa BxoAHbIx curHana dIN1 n dIN2 n bopmuypyeT BbIXOAHOW CUrHanm:

dOUT = dIN1 * dIN2. (5.19.1)

rae * - 3Hak normyceckoun onepauum U.

PaboTta dyHKLMOHaNbHOro 6roka onucbIBaeTcs B NpMBeAeHHOW Hke Tabnuue 5.19.1.

Tabnuua 5.19.1

dIN1 0 0 1 1
dIN2 0 1 0 1
douT 0 0 0 1

Bxogbl 1 Bbixoabl 6rioka npeacTaBneHbl B Tabnmue 5.19.2.

Tabnuua 5.19.2

BxoAabl — napamMeTpbl — BbiXoAbl
No | O6o03HauyeHune AOnana3oH 3HaueHue no Ha3Ha4yeHue
3Ha4YeHUN yMOn4YaHuio
Bxoabl
01 | dIN1 0/1 Bxop 6noka
02 | dIN2 0/1 Bxop 6noka
Bbixop
01 | dOUT [0/1 | | Bbixoa 6noka

Mpumep npumeHeHns (%\Microl\Alfa 2.0\examples\fbd_19.fbx)

lMocmaHoeka 3adayu: Ha 1 ouckpeTHOM BbIXode OOoMkHa ObiTb forndeckas «1», ecnm Ha 000MX OUCKPETHbIX
Bxogax byaet «1»

PeweHue:

LuckpemHsiti 8800.
6ok npedHa3HavyeH
Oris cesi3bigaHusi ¢
annapamHou
yacmabto

'S PO G °° ELTEL?:ED:DU:DD.U AT am o |71
OUCKPEMHbIM

88000M

Jloauyeckoe «U».
dir o briok peanusyem
ot dini2 (02 e J102UYECKYH0
onepayuro «U»

JuckpemHbil 8b1800.

briok npedHasHaveH Ons
ces13bi8aHUsI C annapamHou
4acmb KOHmMposepa — e2o
OUCKpPemMHbIM 8bI8000M

PucyHok 5.19.2 - [pumep ucrnons3osaHus 6rioka AND(19)
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5.20 AND_M(20) - MHoroBxopoBoe «WU»

Ha3Ha4yeHue

®PyHKUMoHanbHbIM 6ok (pucyHok 5.20.1) npuMeHsieTcs AN BbINOMHEHMA nornmyeckon onepaummn «M» Hap
HeCKonbknMK (80 12) AMCKPETHLIMY CUrHanamu.

01 din |
02 din

[ 01 sout

MeuogudiicaTop NONEYeCTED Baa0n

PucyHok 5.20.1 - ®yHKkyuoHanbHas cxema brioka MHo208xo008020 «M» AND_M(20)

OnucaHune dyHKLMOHaNbHOro 6noka

®yHKUMOHaNbHbIN 6ok umeeT m BxoaHbix curHanoB dIN u ogmH BbixogHow curHan dOUT. Yucno BxopoB
1<m<12 n 3agaeTcs moancumkaTopom m. BbixogHoW curHan:

dOUT =dIN1 *dIN2 * ... * dINm. (5.20.1)

rge * - 3Hak normdeckom onepauum W.

PaboTa dyHKUMOHanbLHOro 6roka onuckiBaeTCcs B NpUBeAeHHON HUXe Tabnuue 5.20.1.
Ta6nuua 5.20.1

dIN1 dIN2 | dIN3 dINm | dOUT
1 1 1 1 1
0 ~ ~ ~ 0
~ 0 ~ ~ 0
~ ~ 0 ~ 0
~ ~ ~ 0 0

~ - 3Ha4YeHue curHana 6e3pasnmyHo.
Bxogbl n Bbixoabl 6rioka npeacTaBneHsl B Tabnuue 5.20.2.

Tabnuua 5.20.2

Bxoabl — napamMeTpbl — BbIXoAbl
No | O6o3HaueHue OwnanasoH 3Ha4veHue no HasHa4yeHue
3HaYeHU yMOn4YaHuio
Bxoabl
01 | dIN1 0/1 Bxop 6noka
12 | dIN12 0/1 Bxop 6noka
Bbixop
01 | dOUT [0/1 | | Bbixog 6roka

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_20.fbx)

lMocmaHoeka 3adayu: Ha 1 gnckpeTHOM BbIXoAe OoMkHa ObiTe norndeckast «1», ecnu Ha ob6oMX OUCKPETHbIX
BXOAax Takxke 6ygeTt «1» u cpaboTaeT curHanmMsaums «MakCMMyM» Ha 1 aHarnoroBom BXxofe.

PeweHue:
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JuckpemHbiti 8go0. |[ULILY AND_M(20) 4 Jlozuyeckoe «M»
Brok npedHasHaueH 40T ai MHO208x00080€.
0n1s ces3bleaHus ¢ Brok peanusyem
. diNz D2 o1 | dou
annapamHol J102UYECKYH0
yacmeho AN 05 onepayuro «U»
KOHmponnepa — e20 = douT v ———
AUCKPEMHBIM i DOT(09) 5
88000M -
AN o1 01 n0IT=1
v
JuckpemHbil 8b1800.
briok npedHasHavyeH Ons
ces3bI8aHuUs ¢ annapamHoul
4acmbio KOHMpPoJiepa — e2o
OUCKpPemHbIM 8b18000M
AHan0208bili 8800. |[aauild] 3 Mons308amensckas
6ok o nilP=1 QADISP naHesb. briok
5 3 -
npedHasHadeH ons | |oow en |01 JERR o T YPES npumeHsemcs onsi
ceAsbIgaHuUs C 4 ElA%=0. o npeal0%) 08 (0 8b18600a Ha naHeslb
annapamHol gg_ g'-l_'l'_"r—':jg"z'- KOHmpornepa
yacmabto it M."'.}C_=Ei-ﬂ.. 03 dmAIN — o aHarsroz208bIxX
KOHmporinepa — 0E MIN=20, —— cuzHaos
€20 aHan0208bIM R OHOUTEEAL
10 IM_H=0.
88000M 11 IM_L=00. 05| QT npr[03 031 03| OUT_EP
12 Py=0,
=

PucyHok 5.20.2 - lNpumep ucrnionb3oeaHusi 6rioka AND_M(20)
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5.21 OR(21) - NNornueckoe «UJTN»
Ha3HaueHue

PyHKUMOHanNbHbIN 6nok (pucyHok 5.21.1) npumeHsieTcs onsg popmMmpoBaHUA AMCKPETHOrO curHana, KoTopbin
SIBNSAETCA pe3ynbTatoM norudeckon onepaunm « NMN» Hag AByMst AMckpeTHbIMU BXoAHbIMK curHanamu dIN1 n dIN2.

01din |og

2

01 dOut

02dn |, OR

PucyHok 5.21.1 - ®yHKkyuoHarnbHas cxema brioka noeuveckozo «MJ1N» OR(21)

OnucaHune dyHKLMOHaNbLHOro 6noka
®PyHKUMOHanbHbIN 6ok nmeeT ABa BxoAHbIx curHana dIN1 n dIN2 n bopmuypyeT BbIXOAHOW CUrHan:

dOUT = dIN1 + dIN2. (5.21.1)
rge «+» — 3Hak niormdeckown onepaumm UINA.

PaboTta dyHKLMOHaNbHOro 6roka onucbIBaeTcsa B NpMBEAEHHON Hbke Tabnuue 5.21.1.

Tabnwuua 5.21.1

dIN1 0 1 1
dIN2 0 1 0 1
douT 0 1 1 1
Bxogbl n Bbixoabl 6rioka npeacTaBneHsl B Tabnuue 5.21.2.
Tabnuua 5.21.2
Bxopabl — napameTpbl — BbIXoAbl
No | O6o03HauyeHune AOwnana3oH 3HaueHue no Ha3Ha4yeHue
3Ha4YeHUN YMON4YaHuio
Bxoabl
01 | dIN1 0/1 Bxop 6noka
02 | dIN2 0/1 Bxop 6noka
Bbixop
01 | dOUT [0/1 | | Bbixoa 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_21.fbx)
lMocmaHoeka 3adayu: Ha 1 aMckpeTHOM Bbixoge AoSmkHa OblTb noruyeckas «1», ecnvm Ha aHanoroBoM Bxofe
cpaboTaeT curHanusauust MUHUMYM U MaKCUMYM.
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PeweHue:

AIN(05) 1

01 niMP=1
02 nTTPE=D 01| dERR
03 tFLT=0:00:00.1

04 Blag=0. o ama

05 OLT_H=100.
06 OUT_L=0.

07 M50, 03| i

05 MIN=20,
013 H 5=, 04| OUT_gCaL

10 IM_H=0.

pr[07] 07

111N_L=0, 05| ouT
12 P=i,

AHaroeo8blIl 8800.

brnok npedHa3HayveH Ons
cesi3bieaHus ¢ annapamHoul
Yacmbto KOHmMporepa — e2o
aHaroeo8bIM 886000M

ppr[03] 03 I

=

01 nDIEP=1

02 nTVPE_1=2
03 nTWPE_2=0
npmM[06] 06 (04 nTYPE_G3=0
'_LL]_ 05 dEP_EM=0
06 dLED=0

02

03

naHesnb. briok

KoHmporinepa
aHas0208bIx
cuzHarsoe

QUT_ZP

diN1 o
diNZ 02

Jloauyeckoe «UJ1N ».

Briok peanusyem

JI02UYECKYHO

onepauyuro «UATTN»

lNonb3oeameribckas

rnpumeHsiemcs ons
8bI80da Ha rnaHesb

dif o1

JuckpemHbil 8b1800. briok

01 nOLT=1

npedHay4y3HayqyeH ons

ces13blI8aHus ¢ annapamHou
yacmblo KOHmMposnepa — e2o
OUCKpPemHbIM 8b18000M

PucyHok 5.21.2 - [Npumep ucnionb3oeaHusi brioka OR(21)
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5.22 OR_M(22) - MHoroBxonoBoe «UJTN»

HasHauenue
PyHKLUMOHanNbHLIN 6roK (pUcyHOK 5.22.1) npuMmeHseTca AN BbIMNONHEHUs nornyeckon onepauun «AINW» Hag
HeCcKonbknMK (80 12) AMCKPETHLIMY CUrHanamu.

01din o
02 din

01 dOut
| » OR

12din |

M-MU,DMq]HKETUp KONn4ecTea BX040B

PucyHok 5.22.1 - ®yHKyuoHanbHas cxema brioka mHozoexodosoeo NI OR_M(22)

OnucaHune dyHKLMOHaNbLHOro 6noka
®yHKUMOHaNbHbIN 6nok umeetr m BxoaHbix curHanoB dIN n oguH BbixogHow curHan dOUT. Yncno Bxopos
1<m<12 n 3agaeTcs moancumkaTopom m. BbixogHoW curHan:

dOUT =dIN1 + dIN2 + ... + dINm. (5.22.1)
roe «+» — 3Hak norunyeckon onepauuu UJN.

PaboTta dyHKLMOHaNbHOro 6roka onucbIBaeTcs B NpMBeAEHHOW Hke Tabnuue 5.22.1.
Tabnuua 5.22.1

dIN1 dIN2 dIN3 dINm dOuT
0 0 0 0

~ 1 ~ ~

1 ~

- = = 1

Alalalm|lo

~ - 3Ha4YeHune curHana 6e3pasanHo.

Bxopbl 1 Bbixoabl 6rioka npeacTaBneHbl B Tabnmue 5.22.2.
Tabnuua 5.22.2

Bxoabl — napamMeTpbl — BbIXoAbl
No | O6o03HauyeHune AOwnana3oH 3HaueHue no Ha3Ha4yeHue
3Ha4YeHumn yMO4YaHuo
Bxoabl
01 | dIN1 0/1 Bxopg 6noka
02 | dIN 0/1 Bxop 6noka
Bbixop
01 [ dOUT [0/1 | | Bbixon 6noka

Mpumep npumeHeHns (Y%\Microl\Alfa 2.0\examples\fbd_22.fbx)

lMocmaHoeka 3adayu: Ha 1 guckpeTHOM Bbixode OoSmkHaA ObiTh normdeckas «1», ecnv Ha aHanoroBOM BXOAEe
cpaboTaeT curHanusauusi MUHMMyMa, MakcMyma Unu Ha anckpeTHbin Bxog Ne1 6yaet nogaHa «1».

PeweHue:
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AIN(05) 1

01 nIMP=1
02 T YFE=D 01| dERR
05 FLT=0:0000. [ [T
04 ElA%=0. oia| s

USER(63) 4

01 nDIEP=1 01 nDLT=1
02 nTrPE_1=2 dif 0

05 WTYPE_2=0
04 nTVPE_5=0 dsF_H
05 d3F_EM=0 —

05 QLT _H=100,
06 OLT_L=0.

07 MA=E0. 03| drIn

05 JLEDH=1) JuckpemHbil 8b1800. briok
e npedHay3HayeH ons

05 MIM=20.
03 H1$=0. 04) OLUT_ZCAL

101 IN_H=10,
1 IN_L=0, 0| ouT

LEHaT] OF

b2 43 L c8A3bI8aHUS C annapamHoi

4acmbHrO KOHmMporiepa — eco

npM03] 03 ol out_sp OUCKpPemHbIM 8b18000M
I | OLT_

12 P'=0.

AHanozossbll 8800.

01 nlMNP=1

02 tFLT=0:00:00.0 Q| JOUT

JuckpemHbili 8800.

AT HTET=0.

lNonb3o08amernbcKas naHerb.
bnok npumeHsiemcs Onsi
8bI800a Ha rnaHesb
KOHmMposnepa aHano208bix
cu2Haros

diM1 ™

diNZ 02 01 401N

difG 03

Brok npedHa3HavyeH
Or1s1 c8513bI8aHUSI C
annapamHou
Yacmbro
KOHmporniepa — e2o
OUCKPEeMHbIM
88000M

Jloeuueckoe «UJ1N»
MH0208X00080€.
Briok peanusyem
J102UYeCKYyH
onepayuro «UTTN»

PucyHok 5.22.2 - lpumep ucrionb3oeaHusi 6rioka OR_M(22)
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5.23 XOR(23) - Uckntouarowee UITUN
Ha3HaueHue

PyHKUMOHanNbHbIN 6nok (pucyHok 5.23.1) npumMeHsieTcs Ansg popmMmpoBaHUS AMCKPETHOrO CuUrHana, KoTopbin
ABNSETCA pe3ynbTaTtom norudeckon onepaumn Uckniovarowee UMW (cnoxeHve no mogynio) Hag ABYMS AUCKPETHLIMU

BxoaHbIMu curHanamm dIN1 n dIN2.

01din |g

E

01 dout
0zdin |, XOR -

PucyHok 5.23.1 - ®yHkyuoHarnbHas cxema brioka «Uckmovarouwee NiTN» XOR(23)
OnucaHune dyHKLMOHaNbHOro 6noka
®PyHKUMOHanNbHbIN 6ok nmeeT ABa BxoAHbIx curHana dIN1 n dIN2 n bopmupyeT BbIXOAHOW CUrHan:

dOUT = dIN1 + dIN2. (5.23.1)
rae « @ » — 3Hak nornyeckon onepauuu Wckniouatowee UIN.

PaboTa dyHKUMOHanbLHOro 6rioka onuckiBaeTCs B NpUBEAEHHON HUXe Tabnuue 5.23.1.

Tabnuua 5.23.1

dIN1 0 0 1 1
dIN2 0 1 0 1
dOouT 0 1 1 0
Bxopbl 1 Bbixoabl 6rioka npeacTaBneHbl B Tabnmue 5.23.2.
Tabnuua 5.23.2
BxoAabl — napamMeTpbl — BbiXoAbl
No | O6o03HauyeHune AOnana3oH 3HaueHue no Ha3Ha4yeHue
3HaYeHun YyMOn4aHuio
Bxoabl
01 | dIN1 0/1 Bxop 6noka
02 | dIN2 0/1 Bxop 6noka
Bbixop
01 | dOUT [0/1 | | Bbixoa 6noka

Mpumep npumeHeHnsa (Y%\Microl\Alfa 2.0\examples\fbd_23.fbx)

lMocmaHoeka 3ada4u: Ha 1 OUCKpPETHOM BbIXOAE AOMKHA ObiTb norvyeckas «1», ecrnvm TOMbKO OAWH U3
anckpeTHbix BxogoB Ne1 unu Ne2 cpabotan. B crnyyae ogHoBpeMeHHoro cpabaTbiBaHus 060UX BXOAO0B, UMM OTCYTCTBUS
curHana Ha oboux Bxofdax Ha Bbixoge byaeT «0»

PeweHue:

JuckpemHbiti eeod. ML

bnok npedHasHa4vyeH | [0 nikp=1 dINi o 01 nOLT =1

ans cersit il o wrLT=0:00:000( YT ERNT T diNE 02 |:|1|d|:|er dind jgi

annapamHou .

yacmbo Jloauyeckoe LuckpemHbil 8b1800.

KOHmposepa — e2o ucknovarowee BGriok npedHa4y3HayeH

2 FLT=0:0000,0 | 1 HE2HT «UTTN ». 01 cesi3bleaHus ¢

OuCKPEemMHbIM .

88000M brnok peanuzyem annapamHol Yacmbto
JI02UYECKYI0 KOHmpornepa — e20
ornepayuro OUCKPEMHbIM 8bI8000M
UCKIoYaruweao
«UTIN»

PucyHok 5.23.2 - Mpumep ucrnonb3osaHusi brioka XOR(23)
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5.24 MAJRT(24) - MaxxopupoBaHue

Ha3Ha4yeHue

®PyHKUMoHanbHbIM 6nok (pucyHok 5.24.1) pabotaet no npasuny "gsa un3 Tpex'. bBnok ucnonbsyetca aons
NOBbILIEHNS AOCTOBEPHOCTU OUCKPETHBIX CUrHaNoOB, MOCTyNalwoLWmx, Hanpumep, oT AUCKPETHLIX BXOAOB KOHTpOMnepa.

1 o 3wt
e . - |
02dn & MAJRT i 02 dTeken
e * T T L
03dn | 03 Mum
— . = -

PucyHok 5.24.1 - ®yHKyuoHanbHasi cxema brioka maxopuposaHus MAJRT(24)

OnucaHune dyHKLMOHaNbLHOro 6noka

q)yHKLI,MOHaJ'IbeIVI 6nok COOEPXUT y3el MaXopupoBaHuA, a Takxe JNOornky, onpenendtrowlyto Homep curHana,
COCTOAHME KOTOPOro He coBnagaeT C COCTOoAHMEM OBYX OPYrUX CUrHanos.

PaboTta dyHKLMOHaNbHOro 6rnoka onuckbiBaeTcs B NpMBeAEHHOW Hke Tabnuue 5.24.1.

Tabnuua 5.24.1

CocCTOsIHME BXOOHbIX CUrHanoB douT dTOKEN NUM
dIN1 = dIN2 = dIN3 dIN1 = dIN2 = dIN3 0 0
dIN2 = dINS3; dIN1 dIN2 = dIN3 1 1
dIN1 = dINS3; dIN2 dIN1 = dIN3 1 2
dIN1 = dIN2; dIN3 dIN1 = dIN2 1 3
Bxopbl 1 Bbixoabl 6rioka npeacTaBneHbl B Tabnmue 5.24.2.
Tabnuua 5.24.2
Bxopbl — napameTpbl — BbIXoAbl
No | O6o3Ha4eHue OwnanasoH 3Ha4yeHue no HasHa4yeHue
3HaYeHun yMOM4aHuio
Bxoabl
01 | dIN1 0/1 Bxopn 6noka
02 | dIN2 0/1 Bxop 6noka
03 | dIN3 0/1 Bxopn 6noka
Bbixoabl
01 | dOUT 0/1 Bbixo 6noka
02 | dTOKEN 0/1 Mpu3Hak HecoBnageHus
03 | NUM 0,1,2,3 Homep BXogHOro curHana, CoCTostHMe KOTOPOro He
COBMajaeT C COCTOSIHUEM [ABYX APYIMX CUrHANoB

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_24.fbx)

lMocmaHoeka 3adayu: Heobxoaumo peanu3oBaTb AyOnupoBaHue curHana. To ecTb B criyyae, korga 2 us 3
BXOLHbIX AMCKPETHBbIX CUrHanoB cpaboTanu, Ha Bbixode AOmkHa ObiTb «1», ecnu cpabotan Tonbko 1 Bxod u3 3 — Ha
BbIXOA€E AOIKEH OblTb «0».

PeweHue:
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DIN(06) 1 USER(63) lMonb3o0eamenbckas
01 nIlP=1 01| dour, dIN o | douT 312",.?3;?_1 0 naHerns. briok
R dinz 02 02| TOKEN npumeHsiemcs 0nsi
o1
DIN(06) s 03 s i ebios) |25 S5E ER=D 8bI80da Ha naHesb
N LegE e KOHmMpornnepa
02 tFLT=0:00:00.0) 71 AT Brok 000 o @HarI02oebix
Ma)KopUupOB8aHUsi. cuzsHasos
DIN(0E) Pabomaem o npr[10] 10 N
01 iP5 o1l wor npuHyury 2 u3 3. -
02 tFLT=0:00:00.0 EcnuHa2u3 3
8bixodos bydem ~—{1T HTET=0.
JuckpemHbil 8800. nodaH cuzHar, Ha

brok npedHa3HavyeH 8bIx00e rnossumcsi
01151 c8s13bI8aHUSI C fioeuyeckasi
annapamHou eOuHuua
| yacmbto .
KOHmposnepa — e2o
OUCKPEMHBIM dirg o [P1ROUTE

88000M

LuckpemHsblli 8b1800.
Bbrok npedHa4y3HayeH
0ns cea3bi8aHus C
annapamHoul Yacmbto
KoHmporniepa — e2o
OUCKPEMHbIM 8bI8000M

PucyHok 5.24.2 - [Npumep ucronb3oeaHusi 6rioka MAJRT(24)
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5.25 TRIG(25) - Tpurrep

Ha3Ha4yeHue

PyHKLUMOHanNbHbIN 6nok (prcyHok 5.25.1) RS-Tpurrepa npumeHseTcs AN 3anoMMHaHWUSA AUCKPETHBIX CUrHAMNoB.

01 dSet |n

02 dReset |

A4

RS

TRIGGER g 0190ut

A4

PucyHok 5.25.1 - ®yHkyuoHarnebHas cxema brioka «mpuzzep» TRIG(25)

OnucaHune dyHKLMOHaNbHOro 6roka
®PyHKLUMOHanNbHbIN 6MOK MMEET ABa AMCKPETHBLIX BXOAa U OAMH AMCKPeTHbI Bbixon. dSET - Bxog sBnsiertcs
yctaHoBOoYHbIM: ecniv npu dRESET=0 curHan dSET=1, 1o BbixogHo curHan dOUT=1. OTOT curHan 3anomuHaeTcs,
T.. OCTAeTCA paBHbIM €4MHULIE HE3AaBUCMMO OT 3HAYE€HUs curHana Ha Bxoge dSET.
Ecnn dRESET =1, Tpurrep cbpacbiBaetcs, npn atom dOUT=0.

PaboTa dyHKUMOHanbLHOro 6rioka onuckiBaeTcsl B NpUBEAEHHON HUXe Tabnuvue 5.25.1.

Tabnuua 5.25.1

dSET dRESET dOUT
0 0 dOUT(i-1)
1 0 1
0 1 0
1 1 0
dOUT(i-1) - npegbioyLlee 3Ha4YeHNe BbIXoaa.
Bxogbl 1 Bbixoabl 6rioka npeacTaBneHsl B Tabnuue 5.25.2.
Tabnuua 5.25.2
Bxopbl — napameTpbl — BbIXoAbl
No | O6o3HaueHue OwnanasoH 3HauveHue no HasHa4veHune
3HA4YeHUM YMON4YaHUIo
Bxoabl
01 | dSET 0/1 Bxop 6noka
02 | dRESET 0/1 Bxop 6noka
Bbixog
01 | dOUT [0/1 | | Buixos 6noka

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_25.fbx)

lNocmaHoska 3adayu:

lMpoepammHo peanusoBatb paboTy Tpurrepa. A UMEHHO -—

Korga Ha BXxop

dyHKUMoHanbHoro 6noka nogaHa «1», oHa ukcupyeTcsa 1 6yaeTt Ao Tex nop, noka Ha 2om Bxon dRst He npuaeT curHan

cbpoca TekyLlero Bbixoaa.

PeweHue:

LuckpemHsiti 8800.
briok npedHa3HavyeH
01151 c8s13bI8aHUSI C
arnnapamHou
yacmbio
KOHmporiepa — e20
OUCKPEMHbIM
88000M

DIN{06)

01 nifP=1
02 tFLT=0:00:00.0

02 tFLT=0000:00.0

JZET ™
dOLT JRIT 0o o1 | douT

d0LT

4 01 0 nOUT=1

@DyHKUUOHasbHbIU 6510K
mpuazep peanusyem

OyHKUUIO 3arnoMUHaHusi
cueHarna o exody, rnoka
cueHarn He byde cbpoweH
coomeemcmeyroujel
KomaHOoU

PucyHok 5.25.2 - lNpumep ucnonb3osaHusi 6rioka TRIG(25)

LuckpemHsiti 8b1800.
brok npedHa4y3HayeH
Oris ces3bigaHusi ¢
anrnapamHol 4acmabio
KOHmporsnniepa — e2o
OUCKPEMHbLIM 8bI8000M
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5.26 REG(26) - Peructp

HasHauveHue

®PyHKUMOHanNbHbIM - 6nok  (pucyHok  5.26.1) npumeHsieTca ANS  3anoMUWHAHUA  AWUCKPETHbIX CUrHaros.
MHdopmaumsa sanucbiBaeTtcd B peructp, B 3aBMCMMOCTM OT 3HadeHus napametpa dMODE, no ypoBH wnu no
nepegHemMy POHTY BXOAHOro AMCKpeTHOro ynpasnsatowero curHana eWRITE.

o

01din

¥

REGISTER o |01 dOut

>

02 eWrite

0z

v

PucyHok 5.26.1 - ®yHKkyuoHanbHas cxema brioka «peaucmp» REG(26)

OnucaHune pyHKLMOHaNbLHOro 6noka

dPyHKUMOHanbHbIN 6ok NpeAcTaBnseT cobon 1-paspsgHbin  pernctp. bnok nmeet 1 MHOPMaLMOHHbBIV BXOA
dIN, Ha KOTOpbI NoAakTCs BXOAHbIE CUTHamMbl U oauH ynpasnstowmi Bxoa 3anucu eWRITE.

Cnoco6 3anucy BXo4HOro AWCKPETHOro CurHana onpefensercs 3HadeHnem napameTtpa MODE.

1. 3anucb no yposHio (MODE=0).

Ecnn eWRITE =1, wnHdopmaumsa 3anucoiBaetcs B pernctp u ero Bbixog dOUT=dIN. Ecnu eWRITE=0, curHan
dOUT 3anomMuHaeTcst U He naMeHsieTcst (T.e. He 3aBucuT oT dIN).

Pa6oTta gyHKUMOHanNbHOro 6rnoka onuckiBaeTcs B NpMBEAEHHON Hbke Tabnuue 5.26.1.
Tabnuua 5.26.1

eWRITE douT
1 dOUT =dIN
0 dOUT =dIN,0

B aton tabnuue dIN,0 - 3HadyeHune dIN B MOMeHT cHATUS komaHnabl eWRITE.

2. 3anucb no ¢ppoHTy (MODE=1).

Mo nepepHemy cpoHTy auckpeTtHoro curHana eWRITE (T.e. B MomeHT nepexopa curHana eWRITE u3
cocTosiHust norndeckoro 0 B coctosiHme norudeckon 1) nHcdopmauusi ¢ Bxoga dIN 3anucelBaeTcss B peructp, nocne
yero (yHKUMOHanbHbI ONok He pearvpyeT Ha u3meHeHue curHanoB Ha Bxoge dIN. 3anucaHHas B peructpe
MHdopmauus nepepaetcs Ha Bbixog dOUT Gnoka.

Bxogbl, napameTpsbl 1 BbiIxoabl 6rioka npeacTaBneHsl B Tabnuue 5.26.1.
Tabnuua 5.26.1

Bxoabl — napamMeTpbl — BbIXoAbl
No | O6o03HaueHune AOnana3oH 3HaueHue no Ha3Ha4yeHue
3Ha4YeHUN YyMOn4YaHuto
Bxoabl
01 | dIN 0/1 Bxop 6noka
02 | eWRITE 0/1 PaspelueHune 3anucu
MapameTp
01 | dMODE 0/1 Pexwum 3anucu B pernctp
1 0 — 3anucb B perncTp no ypoBHo «1»
1 — 3anucb B perucTp no nepegHemy ppoHTy
Bbixop
01 [ dOUT [0/1 | | Bbixon 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_26.fbx)
lNocmaHoeka 3adayu: Heobxoaumo peann3oBaTb 3anoMMHaHWE ANCKPETHOrO curHana «1» unm «0».
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PeweHue:
HuckpemHnbiii 6eo0. ||[LLIIL:]
Gnok npedHa3Ha4YeH| [ nilp=1 diM 0 |01 RICDE=] 01 nOLT=1
JOUT dil 1
015l ceA3bI8aHUs ¢ B2 EFLT=0:00:00.0| ™ ———— 7 offdog—— =
annapamHou — ﬂ - 5
. UCKpemHbIl 8b1800.
yacmbro
KoHmponnepa — ezo| |t allF=2 JouT Pyl HK“UOH%””H”’U Grok Bnok npedHay3HayeH
OUCKDEmHBIM 02 tFLT=0:00:00.0 peegcmp. JTOK 3 Ans CES3BIBAHUSIC
88000M NpeoHasd3Ha‘ieH onsa arnnapamHol 4acmabto
3aromuHaHus KOHmposnepa — e20
cuzHasnos

OUCKpemHbIM 8b18000M

PucyHok 5.26.2 - [Npumep ucrionb3oeaHusi brioka REG(26)
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5.27 EDGE(27) - BbigeneHue c¢ppoHTa

HasHaueHue
®PyHKUMOHanNbHbIN 6ok (pucyHok 5.27.1) npuMeHsieTcs AN BblAeneHus nepegHero vunu 3agHero poHTa

OWCKPETHOro curHana.

o 01 dOut

PucyHok 5.27.1 - ®yHKUyuoHarnbHas cxema brioka «ebldeneHue chppoHmay» EDGE(27)

O01en |@

OnucaHune dyHKLMOHaNbHOro 6roka

Ecnun Ha Bxoge dyHKUMOHanbHOro 6noka AnckpeTHbIn curHan elN nameHsieT cBoe cocTosiHue ¢ noruyeckoro 0
Ha norudeckyto 1 (nepefgHuii OpoHT), TO Ha Bbixode G6noka dopmupyetca curHan dOUT=1 Ha Bpems, paBHOe BPEMEHM
opfHoro umkna pabotbl koHTponnepa. OctansHoe Bpems dOUT=0.
[ns BbigeneHns 3agHero poHTa Ha Bxofe 6roka ycTaHaBnuBaeTCs MHBEPCUS.

Bxopbl, napameTphbl 1 BbiIxoAbl 6r10Kka NpeacTaBneHbl B Tabnuue 5.27.1.

Tabnuua 5.27.1

Bxoabl — napameTpbl — BbIXoAbl
No | O603HauyeHune AOwnana3oH 3HaueHue no Ha3Ha4yeHue
3Ha4YeHumn YyMOJI4YaHUIO
Bxon
01 [ eIN [0/1 | | Bxog 6rioka
Bbixog
01 | dOUT [0/1 | | Bbixoa 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_27.fbx)

lMocmaHoeka 3adayu: 3ajada COCTOMT B TOM, 4YTOObl BblAeNWUTb NepeaHuin POHT, ONMHOW B OAMH LMKN
nporpammel (0,1 cekyHAabl).

PeweHue:

JuckpemHbili 6800.

briok npedHasHa4yeH|  [A1niNF=1 oill 4o Vi o) 01| our J TP

A8 ces3bIeaHuUs C 02 tFLT=0:00:00.0

annapam-ou -

yacmbo BbiduneHue ¢ppoHma. JuckpemHbil 8b1800.

KOHmMposnnepa — e2o brok npedHa4y3HayeH 6ok npedHa4y3HayeH

AuCKpemHbIM 0ns ebidesnieHusi onsa cesasbIsaHus ¢

88000M rnepedHezo unu annapamHoul Yyacmabto
3adHez20 ¢hpoHMa KOHmposnnepa — e2o
OUCKpPemHo:20 cuesHarna. OUCKPEMHBLIM 8bI8000M

PucyHok 5.27.2 - MNpumep ucrnonb3osaHusi brioka EDGE(27)
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5.28 CODER(28) - LLudpaTop

HasHauveHue

PyHKUMOHaNbHbLIN 6ok (pucyHok 5.28.1) npuMeHsieTcs Ana npeobpasoBaHus Habopa n3 Heckonbkux (8o 12)
OVCKPETHbIX CUIHarNoB B OAMH YMCIIOBOW curHan. B yacTHocTw, anroputm npumeHsieTcs B Tex crny4dasix, korga no
nHTepdercy Heobxoammo nepefaTb HECKOMNBbKO AUCKPETHbIX curHanoB. LLndpauus nossonseT nepeaartb HECKONBKO (40
12) gMCKpeTHbIX CUrHamnoB B BUAE OOHOrO NakeTa, v, TeM CaMbiM, MOBLICUTb CKOPOCTb 0OMeHa LudpoBor MHOpMaLuK.

AnropuTtm wudpaummn CODER(28) npumeHsieTca B coveTaHmu ¢ anroputmom gewwmndpaumm DECODER.

ot dn [
02dn e

- o1 01 nNum
CODER

12dniz 2|

M-mopuduKkaTop KonuyecTsa BXOA0B

PucyHok 5.28.1 - ®yHkyuoHanbHas cxema brioka CODER(28)

OnucaHune dyHKLMOHaNbLHOro 6noka

Ecnn 4epes ceTb nepegaeTtca GonblIOE YUCHO AUCKPETHBLIX HEYNakOBaHHbIX CUrHAmoB, KaXAbli U3 KOTOPbIX
3aHumaeT 2 6anTa, cKOpoCcTb OOMeHa CcHwxaetcs. YTobbl NpegoTBpaTUTb 3HAYUTENBbHOE CHWKEHWE CKOPOCTH,
OVCKPETHbIE CUrHamnbl YMakoBbIBAKOTCA NPV Nepefade U pacrnakoBbIBAETCS MpW Npveme. YnakoBKa BbIMOMHSETCS C
nomolubto anroputMa wudpauun CODER, nomeliaemMoro B KOHTPOJIEPE-UCTOYHMKE, @ pacnakoBka — C MOMOLLbHO
anropuTtma gewudpaumm DECODER, nomelaemoro B koHTponnepe-npuemnuke. Anroputm CODER, nonydyas Ha cBoux
BXoAax A0 12 OUCKpEeTHbIX CUrHanoB, POPMMPYET Ha CBOMX BbIXOAAX YMCIIOBOW CUrHars, paBHbIi B3BELLEHHOW CyMMe
BXOAHbIX CUrHanoB. 3OTOT YMCMOBOW CUrHan, B KOTOPOM 3aKOAMPOBAHbl 3HAYEHUSA BCEX AUCKPETHbIX CUrHaros,
nepegaetcy yepes cetb B Buge 2 6antos. Anroputm DECODER ocyliectenset obpaTtHoe npeobpa3soBaHue: npuHumMas
YMCITOBOM CUrHar, OH Ha CBOMX BbixoA4ax hOPMUPYET OUCKPETHLIE CUrHanbl B COOTBETCTBUM C anroputMom, oGpaTHbIM
anropuTmy wndpauun. lNMpoueaypa ynakoBKM-PacnakoBKW CYLLECTBEHHO CHWXaeT Harpysky Ha ceTb Npu nepepade
60nbLUIOro Yncna ONCKpPeTHbIX curHanoB. Hanpumep, ecnu B ceTu ncnonbayetca 10 KOHTPONNEPOB M KaXabivi nepefaeT
no 10 guckpeTHbIX curHanoB, To BMecTo 10x10x2=200 BainToB B HeynakoBaHHOM dopmaTe 4epe3 ceTb Oyaer
nepepasatbcsa Nuwb 10x2 = 20 BanT B ynakosaHHOM dhopmare.

Anroputm npeobpasyeT m BXxoAHbIX AUCKpeTHbIX curHanoB dIN B oawH udvcnoson curHan nNUM. Yucrno
0<m=12 3agaeTtcs MOaNUKaTOPOM.

Mpeobpa3soBaHuve (lWundpauus) Begetca no hopmyne:

nNUM = dIN1*2° + dIN1*2"+ ... + dIN1*2™" (5.28.1)

Bxogbl 1 Bbixoabl 6rioka npeacTaBneHbl B Tabnmue 5.28.1.
Tabnuua 5.28.1

BxoAabl — napamMeTpbl — BbiIXxoAbl
No | O6o03HauyeHune AOnana3oH 3HaueHue no Ha3Ha4yeHue
3Ha4YeHUN YyMOn4YaHuio
Bxoabl
01 | dIN1 0/1 1-11 BXoq, bnoka
02 | dIN2 0/1 2-1 BXo[, bnoka
03 | dIN3 0/1 3-1n Bxog 6noka
m | dINm 0/1 m-i BxoA 6rnoka (m<12)
Bbixop
01 | dNUM [0/1 | | Bbixon 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_28_29.fbx)
lNocmaHoeka 3adayu: Heobxoaumo ogHMM NakeTom nepeaatb curHan us 5 AUCKpeTHbIX BXOAOB.
PeweHue:
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JuckpemHbit LLlugppamop.
8600. . ik o Grok
Bbrok . npedHasHa4yeH
rnpedHasHa4yeH i I ons nepedayu
0ns ces3bigaHus T ane o8 O0HUM rnakemom
¢ annapamHou J0uUT — HECKOJbKUX

02 tFLT=0:00:00.0 dIRNS 05
4Yacmaeto — OUCKpPemHbIX
KoHmpornnepa — cueHarsos

€20 OUCKPEeMHbIM

01 nifP=3
88000M

02 tFLT=0000:00.0

J0LT

JuckpemHbit

DECODER(29) [
8800. 011 40T
6ok 4oL 02| 4072
03] 0TS
npedHa3Ha4yeH o4l 30T
0ns ces3bigaHus 05| doTs
7 06| d0TE
¢ annapamHou o2 FLT=0:00:00.0 22T UM 01 P
yacmbo —
03] 0T
KOHmpornnepa — 03] doma
€20 OUCKPEMHbIM 10 [doT10
88000M 1 140TH
12 [domiz
=]
Hewugppamop.
brok npedHa3HavyeH

OekoduposaHusi Uesi020
qucna Ha

rnocrnedosamersibHOCMb
OUCKpPemHbIX cuzHaros.

USER(63)

01 nDIEP=1

02 nTVPE_1=2
03 nTVPE_2=2
04 nTVPE_3=0
05 dZP_ER=1
06 JLED1=0

07 dLED2=0

dZP_H

05 bLAG=0:00:00.0
npp(03] 03103 DISP_1=0.
10 DIZP_2=0,
11 DISP_5=0.

dEF_L

QUT_zP

=

lNonb3oeameribckasi
naHesnb. brok
npumeHsiemcs 0ns
8blgo0a Ha naHerslb
KOHmpornnepa
aHarno208bix
cuzHasose

PucyHok 5.28.2 - MNpumep ucrnonb3osaHusi brioka CODER(28)
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5.29 DECODER(29) - OewwudpaTop

HasHauenue

PyHKLUMOHanNbHbIN 6ok (pucyHok 5.29.1) npumeHsieTcs Ans npeobpa3oBaHMsA YMCNOBOrO CuUrHana B Habop
OVNCKPETHBbIX CUrHanoB. B yacTHOCTW, 3TOT anroputMm npumeHsieTcsa B coyeTaHum ¢ anroputmMom CODER(28) B Tex
cnyyasix, Korga no uHTepdency MpuHUMaTCA 3alndpoBaHHbIE AUCKPETHbIE CUrHanbl (CM. anroputM Lmndpaumm
CODER). [pyron BapvaHT NpUMEHeHWs anroputMa — B 3afadyax AMCKPETHOro yMpaBreHus npu HeobxoauMocTu
npeobpasoBaHua 4ucna, noctynawuwero Ha Bxod NnNUM, B onpedeneHHylo KOMOWHALMIO AMCKPETHbIX CUrHAmoB Ha

BbIXo4e.

o

01 dot1
02 doj2

5]

01 nMum - |5

DECODER - >

B

12 do12

PucyHok 5.29.1 - ®yHkyuoHanbHas cxema brioka DECODER(29)
OnucaHune dyHKLMOHaNbHOro 6noka
Anroputm npeobpasyeT uucrnoBytd nepemeHHytdo NNUM B 12 AMCKPETHbIX BbIXOAHbIX curHanos dOT.
Jewmndpaumsa ocywecTBnseTcs B COOTBETCTBUM C 3aBUCUMOCTbIO 5.28.1.

Bxogbl 1 Bbixoabl 6rioka npeacTaBneHsl B Tabnuue 5.29.1.

Tabnuua 5.29.1

Bxopabl — napameTpbl — BbIXoAbl
No | O603HauyeHune Awnana3oH 3HaueHue no Ha3Ha4yeHue
3Ha4YeHUN YyMOn4YaHuto
Bxon
01 | nNUM [ 0/1 | | Bxog 6roka
Bbixoabl

01 | dOT1 0/1 Bbixop 6noka

02 | dOT2 0/1 Bbixon 6noka

03 | dOT3 0/1 Bbixon, 6noka

12 | dOT12 0/1 Bbixon 6noka

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_28_29.fbx)
lMocmaHoeka 3adayu: HeobxoguMmoO pasnoXuTb CuUrHanm B BMAE LUENOro 4YuMcrna Ha Hes3aBUCUMMblE OuWTbI
(BnckpeTHble curHansl).
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PeweHue:
JuckpemHbit LLlugppamop.
8600. 02 F L7 2m00:00.0| 01 [40UT <1 o brox
Griok drlsUEBE — npedHasHa4yeH
rnpedHasHa4yeH s I ons nepedayu
0ns ces3bigaHus — O00HUM rnakemom
7 011 nilP=2 diri4 04
C arrnapam+dou daUT — HEeCKOJIbKUX
02 tFLT=0:00:00.0 dIRNS 05
4Yacmaeto — OUCKpPemHbIX
KOHmporsnnepa — cueHarsos
€20 OUCKPEeMHbIM
9 01 nIP=3 ot | aour
eeooom 012 HFLT =0:00:00.0
Jluckpembiii DECODER(29) & USER(63)
1] domi 011 nOISP=1
6600. d0uUT ool aoTe 02 KT TPE_1=2
briok oa{ 40T 04 1T PE 50
40T N = dZP_H
npedHa3Ha4yeH ¥ e 0% 43P, ET=1 e
0ns ces3bleaHuUs os[doTs L e
- 01 niP=5 a6 JoTs 03 tLAG=0:00:00.0)
¢ annapamHou bz tFLT=0:00:00,0 | °1 FASLT U o o7laomT npp(03] 03|04 olsp_j=p. | Q2 dEF L
ond — oo e
KoHmpoJiepa — oafdoms 12 3P0
€20 OUCKPEMHbIM 10 [doTi0 }3 gg-ffglﬂﬂ- ouT_zP
88000M 11 {40 F=
12 [domiz 1E MR,
- — vﬁ HTET=0.
Hewugpamop. lNonb30e6amenbckas
brok npedHa3HavyeH naHenb. brok
OekoduposaHusi Uesi020 npumeHsiemcs 0ns
yucrna Ha 8bi800a Ha rnaHerib
nocrnedosameribHOCMb KOHmpornnepa
OUCKpPemHbIX cuaHasos. aHarnozo8bix
cuzHasos

PucyHok 5.29.2 - MNpumep ucrnonb3ogaHusi 6rioka DECODER(29)
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6 ®PyHKUMOHaNbHbIE GFIOKM ynpaBfieHMA NporpaMmmMon

6.30 MIN(30) - MuHUMYM

HasHa4yeHue

®PyHKLUMOHanbHbIN 650k (pyucyHok 6.30.1) ucnonb3yeTcs AN BbiAENeHUs MUHMMAIbHOTO U3 HECKONbKUX (0o 12)
CUrHanos.

01Inp 01 |0

021Inp02 |4

12 1Inp 12

12

MIN

Q

01 Num

0z

02 Out_

M-moamndukaTop KonuyecTsa BX 0408

PucyHok 6.30.1 - ®yHKkyuoHanbHas cxema brioka «muHumym» MIN(30)

OnucaHue dyHKLMOHanbHoOro 6noka
Ha Bxop dyHKUMOHanbHOro 6noka nocTynaroT curHansbl, Yucno Kotopbix 0<m<12 n 3agaeTtca moandrkaTopoMm.
BbixogHoM curHan paBeH MUHMMarnbHOMY U3 3TUX CUIrHaroB:

OUT=min {INP1;INP2;...INPm}

®yHKUMOHaNbHbIN 6ok nmeeT gononHuTenbHbI Bbixod NUM, Ha koTopom dopMUpyeTCs Yucro, paBHOEe
HOMEpY BXOOHOIO CUrHana, npoLueaLero Ha BbiXos (T.€. SABNSOLWLErocs MUHUMAarbHbIM).

Ecnu nmeeTcs rpynna paBHbIX Mexay COOOM CurHamnoB, NPUYEM 3TU CUrHanbl SABMATCA MUHUMarbHbIMK, TO
Homep NUM paBeH MUHMManNbHOMY HOMeEpY curHarna B 3Tou rpynne.

Bxogbl 1 Bbixoabl 6rioka npeacTaBneHsl B Tabnuue 6.30.1.

Tabnuua 6.30.1

Bxogbl — napamMeTpbl — BbIXoAbl
No | O6o3Ha4eHue OwnanasoH 3Ha4yeHue no HasHa4yeHue
3Ha4YeHUN YMONYaHuIo
Bxoabl
01 | INP1 BeuectBeHHoE Bxop 6noka
12 | INP12 BeulectBeHHoOe Bxop 6noka
Bbixoabl
01 | NUM Llenoe Homep Bxoga nogaHHoro Ha Bbixod 6rioka
02 | OUT BelecTBeHHoe Bbixon 6noka

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_30_31.fbx)

lNocmaHoeka 3adayu: HeobxoaMmMo HaUTU MUHMMarnbHOe 3HaYeHne [OBYX CrHanoB aHanoroBbixX BXOAOB.
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PeweHue:
AHarnozo8bili AIN(D5) 1
8800. 1 niMP=1 01 nDISP=1
5 02 nTrPE=0 o1 | dERR INF1 101 o1 [ NUr
J1I0K 03 FLT=0:00:000 | [ ez B ozl our 43P H
et o | Brammee [z | [ whoy sfi BT |
onsa cesasbIsaHust e e he R
¢ annapamHou 07 MAE0, 03| drIn Munumym. Briok DS UATID0000 o azp 1
4acmabto 05 FAIN=0. npumeHsiemcsi 0nsi 10 DIZP_2=0.
03 HY £=0, 04{ OUT_SCAL 1 DIZP_3=0.
KOHmporsniepa — 10 1N H=0. onpedeneHusi npwal10) 10 12 zpo
€20 aHasi0208bIM | [i1Ik_L=0. 0s | ouT MUHUMaIbHO2 e 03| OUT_3F
88000M v12 Ph=0. cpedu HeCKOMbKUX 15 KA =0,
~ 16 FAIR=0.
3Ha4yeHUuU. vﬁ HYET=0.

lMonb3o08amerbckasi
naHesnb. briok
npumeHsiemcs 0ns
8bl800a Ha naHersb

AHasozo8biti AlN(O5) 2 KoHmposnepa

8800. 01 nINP=2 aHaso208bIx
02 nTPE=0 01| dERR cuaHarsos
Briok 0% tFLT=0:00:00.1 —
npedHasHayeH 04 BlAZ=0. I
0r1s1 cesi3bleaHus gg gﬂ_ﬂﬂﬂ- —
¢ annapamHod R R, 03] drli
4acmabto 05 MIN=0, oel o scaL
03 H &=, =
KOHM) -
OHMPOINepa 100 IM_H=1,
€20 aHano208bIM 1 IN_L=0. o5 | our
8s8odom 12 PY=0,
=

PucyHok 6.30.2 - lNMpumep ucrons3osaHus 6roka MIN(30)
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6.31 MAX(31) - Makcumym

HasHauenue
PyHKLUMOHanNbHbIN 6ok (pucyHok 6.31.1) ncnonb3dyeTca ANa BblAENEHUS MakCUMarnbHOrO M3 HEeCKOMbKMX (80
12) curHanos.

011Inp01 |0t
02Inp 02 |p o

h 4

01 Nump

4

MAX

02 Qu
121np 12 L

12

v

M-moaudhnkaTop KonnyecTBa BX0408

PucyHok 6.31.1 - ®yHKyuoHanbHas cxema brioka «makcumym» MAX(31)

OnucaHune yHKLMOHaNbLHOro 6noka

Ha Bxoa dyHKLUMOHansHOro 6noka NocTynarT curHansl, Yicno Kotopbix 0<m<12 n 3agaetca MoanrKaTopoM.
BbixogHOM curHan paBeH MakcMaribHOMY U3 3TUX CUrHanoB:

OUT=max {INP1;INP2;...INPm}

®yHKUMOHaNbHBIN 6ok nmeeT gononHuTenbHbIM Bbixod NUM, Ha KOTOpoM ¢hopMMpyeTCcs YWCno, paBHOE
HOMepy BXOAHOIO curHana, NpoLleALLero Ha BbIXO4, (T.e. ABMNAOLErocs MakCMMarbHbIM).

Ecnu nmeeTcs rpynna pasBHbIX Mexgy cobol CMrHamoB, MPUYEM 3TU CUrHamMbl ABASIOTCA MakCUMarnbHbIMK, TO
Homep NUM paBeH MMHMManNsHOMY HOMepY curHana B 3TOM rpynne.

Bxogbl n Bbixoabl 6rioka npeacTaBneHsl B Tabnuue 6.31.1.

Tabnuua 6.31.1

Bxogbl — napamMeTpbl — BbIXoAbl
No | O6o03HauyeHue AOwnana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUN YMONYaHuUIo
Bxoabl
01 | INP1 BeuwectBeHHoEe Bxop 6noka
12 | INP12 BeulectBeHHoe Bxop 6noka
Bbixoabl
01 | NUM Llenoe Homep Bxoga nogaHHOro Ha Bbixon 6rioka
02 | OUT BeulecTtBeHHoe Bbixon 6noka

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_30_31.fbx)
lNocmaHoska 3adayu: Heobxoanmo HanTn MakCcuManbHOe 3Ha4YeHne ABOUX aHanoroBbIX BXOOO0B.

PeweHue:
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AHarnozoebili AIN(05) L
3806. 01 nikP=1 01 nDIEP=2
Brok 02 eTTRESD P p— INF1 01 01 | NumM 02 0T YPE_t2
03 FLT=000001 | [ i :ﬂg&%;g
npedHasHaqeH 04 BlAZ=0. 02| ama NP2 B g L 05 d3F_Efi=1
y | dfle 09) 03 =Eh=
0r1s cesi3bleaHuUs 05 COLT_H=100, L____npm(83) 0915g g1 EDn=0
= 06 OUT_L=0,
abansed 07 MAx=D, 03 dhin Maxcumym. Briok 08 Laceo)
4acmbio il o] our_scar npumeHsemcs ons 10 DIZP_2=0.
KoHmponnepa — 10 IN_H=0, onpedeneHusi [ npMi10] 10 i
eaoaaHan OS08bIM | |11n_L=n. 05| OUT MaKCUManbHO20
88000M 12 P=0, :
— cpedu HECKOJTBKUX Bl
3Ha4deHuu. vﬁ HYET=0.

lNonb3oeamerbckas
naHesnb. briok
npumeHsiemcs 0ns
8bl800a Ha naHersb

AHanoz08bili AIN(O5) 2 KOHMponnepa

8800. 01 nlMP=2 aHano208bIx
02 nTYPE=0 01| dERR cuecHarsios
brok o5 FLT=00000d | [
rnpedHasHa4yeH 04 Bl4S=0. 02| dma
0115 ces3bI8aHUs (23 LR
= 06 OLT_L=0.
¢ annapamHoli 07 M A0, 03] ARl
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PucyHok 6.31.2 - lNpumep ucronb3oeaHusi 6rioka MAX(31)
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6.32 AVRG(32) - Ckonb3siwee cpeagHee, 3agepxka

Ha3Ha4yeHue

PyHKUMOHaNbHLIN 6Nok (pUCYHOK 6.32.1) npuMeHsieTcs ANS BblYUCNEHUA cpefHero u3 Heckonbkux (4o 10)

64

nocneaHuUx oTc4eToB aHaNoroBoro curHana nnu ana ocyuwecTeiieHnsa BpeMeHHOVI 3a4epPXKn.

""""" 02 Awrg
MAX = >
01 dRst |01
— i A4 o |04 Merﬂi
i
03 Inp - ” MemMN
03 Delay
o1 | 01 dClk
02 eCk |82 >

amtorg.com.ru

PucyHok 6.32.1 - ®yHKkyuoHanbHas cxema brioka «ckonbssujee cpedHee, 3adepxka» AVRG(32)

OnucaHune dyHKLMOHaNbLHOro 6noka
DyHKUMOHAnNbHBIN 610K 3anNoMMHaET 3HaYeHWe nogaBaemMoe Ha BxoZ Inp ¢ 3agepkorn onpegeneHHomn

ceowvicteoM T_Delay, unu no BHewwHemMy curHany nogasaemomy Ha Bxog eClk. Beibop pexuvma paboTbl No BpeMeHu unm
no BHeLUHeMy curHany onpegensiet csovictso Mode.

Ha Bbixop, hyHKUMOHanbHoro 6noka Avrg nogaeTbcs cpegHee ¢ «N» CHATbIX CUrHanoB, KaXabl U3 CHATBLIX
curHanoB nogaeTbes Ha Bbixog MemN (1<N< 12). KonnyecTBo 3anoMmMHaeMbIx s4eek NnamaTy onpeaensieTcsl CBOMCTBOM
Qnt.

Bxopbl, napameTphbl 1 BbiIxoAbl 6r10Kka NpeacTaBneHbl B Tabnuue 6.32.1.

Tabnuua 6.32.1

Bxopgbl — napamMeTpbl — BbIXOAbI
No | O6o3Ha4yeHune OwnanasoH 3Ha4yeHue no HasHaueHune
3HaYeHun yMOn4aHuio
Bxoabl
01 | dRST 0/1 KomaHnpa cbpoca
02 | eCLK 0/1 KomaHpa oTcyeTa
03 | INP BeuectBeHHoEe Bxopn 6noka
MapameTpbl
01 | MODE 0/1 0 Bbi6op pexuma (0 - TMR, 1 - eCLK)
02 | QNT 1-10 2 KonuyecTtBo siveek
03 | T DELAY Bpewmsi 0:00:00:1 [Nepnopg oTcyeTa
Bbixoabl
01 | dCLK 0/1 [Mpu3Hak oTcyeTa
02 | AVRG BelectBeHHoe Bbixo 6noka
03 | DELAY BeuwectBeHHoEe Bbixo 6noka
04 | MEM1 BellectBeHHOEe Bbixoq siuenkn namsaTtm
05 | MEM2 BellecTtBeHHOE Bbixoq suenkn namstm
06 | MEM3 BelectBeHHoe Bbixo[ siyerku namsaTtu
07 | MEM4 BeulectBeHHOEe Bbixoa siuenkn namsatu
08 | MEM5 BeuectBeHHOEe Bbixoa siuenkn namsatu
09 | MEM6 BeulecTtBeHHoOe Bbixo[ syerku namsaTtu
10 | MEM7 BeuwiectBeHHoe Bbixoq suenkn namsaTtm
11 | MEM8 BeulecTtBeHHoe Bbixog auenku namaTtu
12 | MEM9 BellectBeHHoe Bbixoa si4enkn namsatm
13 | MEM10 BelectBeHHoe Bbixoa siuenkn namsatm

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_32.fbx)

lMocmaHoeka 3adayu: Heobxogumo HaiTu cpegHee apudmeTnyeckoe 3HadeHune ABYyX CUrHanoB, npuxoaAwmnx

Ha OAVH aHanoroBbIi BXOA C pa3Huuel Bo Bpemenu 0.2 cekyHAbl.
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PucyHok 6.32.2 - lMpumep ucronb3oeaHus bioka AVRG(32)
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6.33 EXTREM(33) - QkcTpemym

HasHauenue

PyHKUMOHaNbHLIN 6nok (pucyHok 6.33.1) mpuMeHseTca Ans noucka u ukcauum MakcuMarnbHOro U /unn
MWHMMAINbHOrO 3HaYeHWs MEHSIIOLWErocs BO BpeMeHU curHana. B yacTHocTu, dyHKUMOHanNbHbIM 60K ncnonb3yeTcs B
3agavax onTuMm3aumu.

01 dRst . 04 Mem1 .
1] . *_
o1 01 dMax
\ 4 2 |02 dMin
1 - = | 03 dSrc_Max
02 Inp [ S| TR . EXTREM w | 04 dSrc_Min
» | 05 Max
g4
¥ % | 06 Min
O1FE
:02 DB ,
103 Max_Rate ;

PucyHok 6.33.1 - ®yHKkyuoHanbHas cxema brioka “akecmpemym” EXTREM(33)

OnucaHune dyHKLMOHaNbHoOro 6noka

Bnok cogepxut unbTp HWxHUX 4YacTtoT (FLT) u y3en BoigeneHns akctpemyma (EXTREM).

BxogHow curHan nogaeTtcs Ha curHanbHbll Bxog 6noka INP v, nmpomgsa depe3 unbTp HWXKHUX 4acToT,
noctynaeT Ha BXOA y3na BblaeneHus akctpemyma (EXTREM).

Ha Bbixogax 6noka MAX, MIN dmkcmpyeTca nocnegHee COOTBETCTBEHHO MaKCMMaribHOE W MUHMMarbHOe
3Ha4veHue curHana INP, noctynatowee Ha Bxog y3na EXTREM.

®PyHKUMOHanbHbIM 6ok paboTaeT cnepywowmm obpasom (puc. 6.33.1) [Ho Tex nop, noka MMeeTcs komMaHaa
cbpoca (dRST=1), nouck akcTpemyma He BefeTca M BbixogHble curHansl MAX=MIN=INP1. Korga curHan cbpoca
cHumaeTtcsa (dRST=0), BbixogHble curHansl MAX n MIN cukcnpyeTcs u HauMHaeTcs NOUCK 3KCTpeEMyMa.

Kak Tonbko HaaeH makcumyM, BbixogHoM curHan MAX cTaHOBUTCS paBHbIM MakcumanbHOMy 3HadveHuto INP.
Korga anroputm dukcupyeT MuHMmMyM, BbixogHon curdan MIN npuHumaeT 3HadeHue, paBHOE MUHWMarbHOMY
3HaveHunto INP. Bbixogbl MAX 1 MIN ocTatoTcsi HEM3MEHHbIMKU BNIOTb A0 OOHAPYXEHUS 04epeaHoro 3SKCTpemMyma —
COOTBETCTBEHHO MaKCMMyMa Unv MUHUMYMa.

B MomeHT oOHapyXeHWss MakcuMyma WM MUHMMYMa Ha BpeMSsl, paBHOE BpPeEMeHW uukna  paboTbl
KOHTponnepa, Ha AUCKpeTHbIX Bbixogax cootBeTcTBeHHO dMAX unu dMIN dopmupyoTcs AUCKpeTHble curHanbl
dMAX=1 nnn dMIN=1.

Ha puckpeTHbix Bbixogax dSRC_MAX (nouck makcumyma) u dSRC_MIN (nonck MuHMMyMa) cdopmMupytoTcs
curHanbl, CBMOeTeNnbCTBYOWME O HanpaBneHnu noucka. B coctosHum cbpoca nouck He BepeTcs U
dSRC_MAX=dSRC_MIN=0. Ecnn B gaHHbIN MOMeHT BegeTcAa nouck makcumyma, 1o dSRC_MAX=1, dSRC_MIN =0,
ecnv BegeTtcsa nouck muHumyma, To dSRC_MAX =0 n dSRC_MIN =1.

B dyHkumoHanbHoM Grnoke npedycMoTpeHbl Mepbl MO MOBBILLEHWIO MOMEXO3aLLMLLEHHOCTH MpoLecca novcka:
nmeeTcs OUNBTP HWXKHUX 4YacTOT, MMEETCS BO3MOXHOCTb BBEAEHWUSI 30Hbl HEYYBCTBUTEMNBLHOCTU M NpeaycMoTpeHa
BO3MOXHOCTb aHanu3a Ha [OONyCTUMYK CKOPOCTb WM3MEHEHMSI curHana B panioHe 3KCTpeMyma. OTU Mepbl MOryT
NPUMEHSITECS MO OTAENBHOCTU, @ TaKXKe B MoObIX COYETAHUSIX.

PUNbTP HUXKHUX YACTOT MMeEeT NepeaaTovHy OYHKLMIO:

W(p)=1/(tFLT*p+1). (6.33.1)

raoe tFLT - nocTtosiHHasa BpemeHu unbTpa.

Ecnn napametpom DB ycTaHOBREHO 3HayeHue 30Hbl HevyBcTBUTENbHOCTM DB=0, TO aKcTpemym cukcmpyeTcs
cpasy Xe, Kak TONbKO 3HaK NPOU3BOAHOW CMEHWMCA Ha MPOTUBOMONOXHLIA (MMEHHO Takas cuTyauus npeacraBneHa Ha
pucyHke). Ecnu BBegeHa 30Ha HeuyBcTBMTENbHOCTU (DB >0), TO aKCTpeMym duKkcupyeTcs He cpasy, a Nullb nocne
TOro, Kak, nNpoWMas 3KCTPEMyM, CUrHam W3MeHUTCs Ha BenuuuHy, Gonblyio DB. Ecnun xe curHan nsmeHutcs Ha
MEHbLUYIO BENUYMHY W 3aTeM BHOBb HAYHET W3MEHSTbCS B UCXOOHOM  HanpasrieHuM, 3KCTPEMYM He UKCUpyeTcs.
3HaveHune DB <0 BocnpuHumaeTca anroputmom kak DB =0.

Mapametpom MAX_RATE ycTaHaBnvMBaeTcsi [OOMyCTMUMas CKOPOCTb W3MEHEHWs curHana, fnpu KOTOpPOW
dukcupyetcs akctpemyM. Ecnu MAX_RATE=cw, TO orpaHnyeHnsi Ha CKOpoCTb He HaknaablBatoTcs. B npoTnBHom cnyyae
9KCTPEMYM (DUKCMPYETCA nuwb TOrda, KOorga rfnocne NpOXOXAEHUs IJKCTpeMyma (Mnv, Mnpyu  HanuyMuM  30HbI
HEYYBCTBUTENLHOCTU - MOCIE NPOXOXAEHUSA 3TOM 30HbI) CKOPOCTb U3MeHeHus curHana V< MAX_RATE.

Bxopbl, napameTpsbl 1 BbIxoAbl 6r10Kka NpeacTaBneHbl B Tabnmue 6.33.1.
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Tabnuua 6.33.1
Bxoabl — napamMeTpbl — BbIXo4bl
No | O6o03HauyeHue Owana3oH 3HaueHue no Ha3Ha4yeHue
3HaYeHun YMOJT4aHUIo
Bxoabl
01 | dRST 0/1 KomaHnpa cbpoca
02 | INP BeulecTtBeHHoOe Bxop 6noka
MapameTpbl
01 | tFLT Bpewms 0:00:00:1 [NocTosiHHas BpeMeHu dunbTpa
02 | DB BeulecTtBeHHoOe 0 30Ha HeYyBCTBUTENBHOCTH
03 | MAX RATE BellectseHHoe 100 [onyctnmas cKkopoCTb M3MEHEHUSA CuUrHana
Bbixoabl
01 | dMAX 0/1 Purkcaunss Makcumyma
02 | dMIN 0/1 Pukcauns MUHUMyMa
03 | dSRC_MAX 0/1 Mpu3Hak novcka MakcuMmyma
04 | dSRC_MIN 0/1 Mpun3Hak noncka MUHUMyMa
05 | MAX BeuwjectBeHHoe MakcrumanbHoe 3HaYeHne BXOAHOro curHana
06 | MIN BeulectBeHHoEe MuHUManbHOe 3HaYeHne BXOQHOro curHana

Mpumep npumeHeHunsa (%\Microl\Alfa 2.0\examples\fbd_33.fbx)
lMocmaHoeka 3adaqu: BbiBECTM Ha AuCnnen KOHTPOMnepa MrHOBEHHOE 3HaYeHWe MUHUMAanbHOro W
MaKCMMarnbHOro aKCTpemyMa.

PeweHue:
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PucyHok 6.33.2 - lNpumep ucnonb3ogaHusi 6rioka EXTREM(33)
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6.34 LIMIT(34) - OrpaHnyeHue
HasHa4yeHue

®PyHKLUMOHaNbHbIN 610K (PUCYHOK 6.34.1) NpumMeHseTca AN orpaHUYeHns BEPXHEN U (UMW) HUXKHEW rpaHuLb.

Ow_H
02 O _L

PucyHok 6.34.1 - ®yHKkyuoHarnbHas cxema brioka «oepaHuyeHue» LIMIT(34)

OnucaHune dyHKLMOHaNbLHOro 6noka

®PyHKUMOHANbHLIN BOK COAEPXWUT OrpaHuYMTENb BEPXHEro W HWKHEro 3HayeHusa curHana. Ha  gByx
anckpeTHblx Bbixogax dOUT_H u dOUT_L dukcmpyeTca [OCTUXKEHUE CUrHamoMm BepxXHEW W HWKHEW rpaHuubl
orpaHuyeHus.

PaboTa dyHKUMOHanbLHOro 6rioka onuckiBaeTcsl B NpUBEAEHHON HUXe Tabnvue 6.34.1.

Tabnuua 6.34.1

INP ouT dOUT H dOUT L

OUT L<INP <OUT H INP 0 0
INP> OUT H OUT H 1 0
INP< OUT L OUT L 0 1

YpoBHM orpaHnyeHuii 3agatotcs napametpamm OUT_H, OUT_L. ®yHkumoHanbHbIn 6nok 6yaeT npaBunbHO

paboTtatb, Tonbko ecrnim OUT_L < OUT_H.

Bxogbl, napameTpsbl 1 BbiIxoabl 6ri0ka npeacTaBneHbl B Tabnuue 6.34.2.

Tabnuua 6.34.2

Bxoabl — napameTpbl — BbIXoAbl
No | O6o03HauyeHune AOwnana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUN YMONYaHuIo
Bxon
01 [ INP1 | BewecteHHoe | | Bxop 6rioka
MapameTpbl
01 | OUT H BelyecTBeHHoe 100 BepxHuii ypoBeHb OrpaHu4eHus
02 | OUT L BelyecTBeHHOEe 0 HWKHWA ypOBEHb OrpaHnYeHnst
Bbixoabl
01 | dOUT _H 0/1 CvrHan JOCTWKEHWS BEPXHEW rpaHuLbl
02 | dOUT L 0/1 CuvrHan JOCTUXEHMS HXKHEN rpaHnLbl
03 | OUT BelliecTBeHHOE Bbixon 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_34.fbx)
lMocmaHoeka 3adayu: Heobxoaumo orpaHn4nMTb aHanorosbli BXxoa B rpaHuuax oT 20 go 80 eanHuu,.

PeweHue:
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PucyHok 6.34.2 - lNpumep ucrionb3oeaHus 6ioka LIMIT(34)
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6.35 LIMIT_RT(35) - OrpaHnyeHne ckopoctu

HasHauenue
®PyHKUMoHanbHbIM 6nok (pucyHok 6.35.1) ucnonb3yeTcs B Tex cryyasix, Korga Heobxooumo OorpaHvynTb
CKOPOCTb U3MEHEHUA CUrHana.

@101 dUp_Lim

% | 02 dDp_Lim

8

01Inp | @ 03 Out

101 dUp_Dis
:02 dDn_Dis
:03 Limit_Rate

PucyHok 6.35.1 - ®yHkyuoHanbHas cxema brioka «oepaHudeHue ckopocmuy LIMIT_RT(35)

OnucaHune dyHKLMOHaNbHOro 6roka

®PyHKLUMOHANbHbLIN ONOK COOAEPXUT y3ern orpaHuy4eHust ckopocTu. B nmoboi MOMEHT BpeMeHU BbIXOOHOW curHarn
OUT cTpemunTtcst cpaBHUTbCA ¢ BXoAHbIM curHanom INP. Ecniv OUT=INP 1 ckopoCcTb M3MEHEHUS1 BXOOHOFO CUrHana
INP_RATE w™eHble 3agaHHoro orpaHudeHunst LIMIT_RATE (1.e. INP_RATE<LIMIT_RATE), To BbixogHon curHan OUT
namensetca co ckopoctbto OUT=INP, ocTaBasicb B Kaxabll MOMEHT BpemeHu paBHbiM curHany INP. Ecmu
INP_RATE>LIMIT_RATE, curHan OUT HauuHaeTca mamMeHsTbca co ckopocTbto LIMIT_RATE po tex nop, noka He
cpaBHgaeTcs ¢ curHanom INP.

®PyHKUMOHaNbHbIN G6nok nmeet pgea  AuckpeTHbix Bbixoga dUP_LIM n dDN_LIM. Ecnu ckopocte INP_RATE

MeHbLUe 3afaHHoro orpaHudeHns LIMIT_RATE, curHanbl Ha o6oux Bbixogax paBHbl Hymio. B mpoTtuBHOM cnyyae
nosiensietca curHan Ha Bbixoge dUP_LIM unu dDN_LIM, B 3aBUMCUMMOCTM OT TOro, yBenu4uuBaeTcs (M3MeHsieTcs B
HanpaBneHun "6onblie") unu ymeHbluaeTcs (M3MeEHSeTCs B HanpaBrneHun "meHblue") BbixogHoW curHan OUT.
CoctosHue Bbixogos dUP_LIM n dDN_LIM 3agaetcs B cneaytollen Tabnuue.

Tabnuua 6.35.1

INP_RATE dUP_LIM dDN_LIM
| INP_RATE |< LIMIT_RATE 0 0
INP_RATE = LIMIT_RATE 1 0
INP_RATE =- LIMIT_RATE 0 1

Bxopbl, napameTphbl 1 Bbixodbl 6r10Kka NpeacTaBneHbl B Tabnuue 6.35.2.

Tabnuua 6.35.2

Bxogbl — napamMeTpbl — BbIXOAbI
No | O6o03HauyeHune AOwnana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUn yMOM4aHuio
Bxon
01 [ INP | BeuiectBeHHoe | | Bxog 6noka
MapameTpsbl
01 | dUP_DIS 0/1 0 CvrHan 3anpeTa B HanpasneHuu "6onbLue”
02 | dDN DIS 0/1 0 CwurHan 3anpeTta B HanpasfeHun "MeHbLle"
03 | LIMIT RATE BelecTBeHHOe 100 3agaHHOE 3HaYEeHUe OrpaHNyYeHns CKOPOCTU
Bbixoabl
01 | dUP_LIM 0/1 MI3MeHeHne ¢ MakcMMaribHOM CKOPOCThLIO B
HanpasnexHun "GonbLue"
02 | dDN_LIM 0/1 To e B HanpasneHun "MeHbLue"
03 | OUT BeulecTtBeHHoOe Bbixon 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_35.fbx)
lMocmaHoeka 3adayu: HeobxooMmo OrpaHuunTb CKOPOCTb WM3MEHEHWsi aHaroroBOro curHama BO BpPEMEHW.
MpupocT gomxeH ObITb OrpaHnyeH He Gonee Yem Ha 20 eguHUL B CEKYHAY.
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03 FLT=000004 | [ ;'Er"r‘—'- il
04 BIAS=0.
05 OUT_Heton, | fome Jloauyeckoe « U ».
06 OLT_L=0,
07 M40, 03] I OzpaHuyeHue
03 RAIN=0,
03 H 50, 04| OLT_sCal ckopocmu. 3
100 IM_H=10, @yHKUUOHasbHbIU
H1M_L=0. 03 | ouT 610K MPUMEHSemcsi
- Orisl o2paHuYeHus
N cKkopocmu
AHarozoenbll 8800. USMEHEHUS
cuzHara.
USER([63)
01 nOIZP=1 o [PTOLTE
d3F_H
JuckpemHbil 8b1800.
npdi03) 035 0000 ol s L AHanoz08bili 851800.

12 2P=l

13 £P_H=100, OUT_P
14 5P L=, —

15 M A=,
16 MIN=D,
17 HYET=0.

lNonb3o08amernbckasi
rnaHersb.

PucyHok 6.35.2 - [Mpumep ucnons3osaHus 6noka LIMIT_RT(35)
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6.36 MUX(36) - MepekntoyaTenb No HoMepy

Ha3Ha4yeHue

PyHKUMOHanNbHbIN 6ok (pucyHok 6.36.1) npuMeHseTcs AnA NepekrnioyYeHns Heckonbkux (4o 11) curHanos
MonoxeHne nepeknioyaTens onpeaenseTcs 3Ha4eHneM Yucna, NocTynarLlero Ha cneuunanbHbIi BXoA 6noka.

01 Num 1

02 Inp1 | ez l

03 Inp2 | o2 :
o

12 1np11 |42

01 Out

PucyHok 6.36.1 - ®yHKkyuoHarnbHasi cxema brioka «nepekmodamers rno Homepy» MUX(36)

OnucaHue dyHKLMOHanNbHoro 6noka

Mepekntovatene umeet 0<m<11 nonoxeHun, rae m 3agaetca moaudukatopom. Ha Bxogq NUM nopaetcs
yucro, onpegensowee HoMep NOAKMTYEHHOrO BXoaa.

Pa6oTta nepekn4yartena onncbiBaeTcA Tabnuuen:

Tabnuua 6.36.1

NUM NUM<0 NUM =1 NUM =2 NUM >m
ouT 0 INP1 INP2 INPm
Bxopbl 1 Bbixoabl 6ri0ka npeacTaBneHbl B Tabnmue 6.36.2.
Tabnuua 6.36.2
Bxoabl — napameTpbl — BbiXoAbl
No | O6o3HaueHue OwnanasoH 3Ha4yeHue no HasHa4yeHue
3HaYeHun yMOT4aHuio
Bxoabl
01 | NUM 1-11 Homep Bxoga nogaBaemMoro Ha Bbixog 6rioka
02 | INP1 BeuectBeHHoE Bxop 6noka
12 | INP11 BeuectBeHHoEe Bxop 6noka
Bbixop
01 | ouT | BewecTBeHHoe | | Bbixog 6roka
Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_36.fbx)

lNocmaHoeka 3adaqu: Heobxogumo opraHn3oBaTb NEPEKIOYEHNE Nepenadn Ha aHanoroBbIN BbIXOL CUMrHana ¢

OOHOro "3 Tpex aHanoroBbiX BXo40B, B 3@aBUCUMOCTW OT YKa3aHHOro Homepa nonb3oBaTtesieM C nepe,u,He|7| naHenn (6J'IOK
User(63)).

PeweHue:
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AlN(05) 1
01 nINP=1 Um0
02 T PE=0 01| dERR:
03 tFLT=0:00:00.1 — NP2 01| ouT
04 BlA5=0. o2l aras P2 (03 i
0 CIUT_H=100. — R
06 OLIT_L=0. .
07 MBE=0, 03| drIN AHar0208blii 8b1600.
05 MIN=0. lMepekmoyamerns o
05 HT 50, 04| OUT_3CA
b Homepy. briok 8
1 IM_L=0. 05| ouT 3asucumocmu om
— 12 Pi=0. rnodaHHO20 Homepa
= nepekmoyaem o0uH
AHarso208bl1l 8800. U3 8x0008 Ha 8bIX00

AIN{05) 2 AIN{05) 3 USER(63) 8

01 nllP=2 01 nlMP=3 a1 nOlsP=1
02 nTTPE=0 01| dERR 02 nTTPE=0 01| dERR 02 nTTFE_1=2
o3 FLT=0:0000.0 | [ o3 FLT=0:0000.0 | [ e e o1l se o
04 BlAz=0. o2 drass 04 BlAz=0. o2 drass 05 43F_EM=1 —
05 OLT_H=100. — 05 OLT_H=100. — & dLED1=0
06 OUT_L=0. 06 OUT_L=0. 07 LED2=0
07 MAE=0, 03] AR 07 MAE=0, 05 MIN mpi03) 0303 Diep oo | 02| dsp_L
05 RAIM=0. 05 RAIM=0. 10 OIEP_2=0.
03 HY 2=0. 04| OUT_SCAL 03 HY 2=0. 04| QUT_SCAL }12|:S||§p1_3=n.
100 IB_H=0. 100 IB_H=0. =1,
11 IN_L=0, 05| ouT 11 IN_L=0, 05| ouT Hole e 03| OUT_3F
1o P=0, 12 P=n. 15 RAE =0,
2 =2 i,
AHarno208bili 8800. AHano208biti 8800. = =
lMonb3oeamenbckas
naHerb.

PucyHok 6.36.2 - lpumep ucronb3oeaHusi brioka MUX(36)
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6.37 CMP(37) - KomnapaTtop

Ha3Ha4yeHue

®PyHKUMoHanbHbIM 6nok (pucyHok 6.37.1), npeacTtasBnseT cobon MOPOroBbIM 3rEeMEHT, MPUMeEHsAeTCa Ans
KOHTPOnSA BXOAHOrO curHana.

PucyHok 6.37.1 - ®yHKkyuoHanbHas cxema brioka «komnapamop» CMP(37)

OnucaHune dyHKLMOHaNbHOro 6roka

q)yHKLI,l/IOHaJ'IbeIVI 6nok CoAepXUT 3BEHO MOPOroBoro anemeHTa. CurHan

anemMeHTa c noporom cpabaTtbiBaHusa DB n ructepesncom HYST. Brok umeet Tpu BbIXOAHbBIX cCUrHana.

Bxogbl, napameTpsbl 1 Bbixoabl 6rioka npeactaBneHsl B Tabnuue 6.37.1.

Tabnuua 6.37.1

nogaeTca Ha 3BE€HO MoporoBoro

Bxoabl — napameTpbl — BbIXoAbl
No | O6o03HauyeHue AOwnana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUN YMONYaHuto
Bxon
01 [ INP | BelecTBeHHOe | BxoaHoit napameTp 6noka
MapameTpbl
01 | SP BeulecTtBeHHoOe 0 3apaHHoe 3HayeHue
02 | DB BeuwectBeHHoEe 0 MepTBas 30Ha
03 | HYST BeulectBeHHoEe 0 'mcTepesnc
Bbixoabl
01 | dGR 0/1 MapameTp 6onblue 3a4aHHOr0 3HaYEHNS
02 | dEQ 0/1 [MapameTp paBeH 3agaHHOMY 3HAYEHWIO
03 | dLESS 0/1 MapameTp MeHbLUEe 3a4aHHOrO 3HAYeHUst

Mpumep npumeHeHns (Y%\Microl\Alfa 2.0\examples\fbd_37.fbx)
lMocmaHoeka 3adayu: B 3aBUCMOCTU OT TEKYLLEro 3Ha4YEHNs1 aHaNoroBoro Bxoa Heo6xoauMo nogatb Ha OAuH
M3 OUCKPETHbIX BbIXOAOB nornyeckyto «1». Ecnu 3Havenne Gonbwe 50 1O, curHan nogatb Ha 1 OUCKPETHbIN BbIXOA,
ecnu pasHo 50, TO Ha BTOPOW M €CNN MEHbLLE TO Ha TPETUN OUCKPETHbIV BbIXOL,.

PeweHue:

http://www.microl.ua
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AIN(D5) 1 DOT(09) 4
01 nifP=1 dcE 4 01 01 nOLT=1
2 ——  diN
03 L0004 | o L dEct v
04 BlAg=0. 03| dLESS -
05 OUT_teto, | Pt DOT(09) 5
06 OLT_L=1. 5
07 M0, 0| dMIN Komnapamop. g oy [P1RELT=E
05 MIN=0,
iy os| ouT_skar brok npedHa3HavyeH v
10 IN_H=0. Ons cpaeHeHust DOT(09) 6
1110_L=0. 05 | OUT 8X00HO20 3Ha4YeHus EBlmES
12 =0, c yKa3aHHOL7 dil o
ycmeakou =7

AHa10206b10 8600. JuckpemHbie 8bi800bI.

USER(63)

01 nDIEP=1

02 nTVPE_1=2
0% nTVPE_2=2
04 nTVPE_G=2 diP_H
05 d=P_EN=1 —
06 dLED1=0
07 dLED2=0

npp0a) 03 i [ P

QUT_ZP

AT HTET=0.

lNonb3oeamernbcKasi
rnaHerib.

PucyHok 6.37.2 - lpumep ucrnonb3oeaHusi 6rioka CMP(37)
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6.38 TIMER(38) - Taiimep

HasHauenue
PyHKLUMOHanNbHbIN 6Mn0okK (prcyHok 6.38.1) NnpumeHseTca ANs 3afaHns BblAEpXKeK BPEMEHW.

01 dStop | o o | 01dOut

¥

02 dReset 02 TT

8
=
51

PucyHok 6.38.1 - ®yHKyuoHanbHas cxema broka «matmep» TIMER(38)

OnucaHune yHKLMOHaNbLHOro 6noka

®PyHKUMOHanNbHbIN 6rok MmeeT aBa AuckpeTHbix Bxoga dSTOP n dRESET. B coctosHum "cton" otcuyer
BpeMeHM MpekpaLlaeTcs, B COCTOSHMM "cOpoc” 3BeHO TaviMepa obHynseTcs 1 BpeMsi "ocTaHaBnmBaeTca" Tak Xe, Kak B
cocTosiHum "cton". Komanga dRESET npuopuTteTHa Hag komaHgon dSTOP.

Ecnn komaHga dSTOP u dRESET otcytctBytoT, 6rok HaxoguTcs B cOCTOsHMM "myck". B aTom cocTosiHum
nNpon3BOANTCS OTCHET BPEMEHN.

Ecnn 3HayeHne Tekyllero BpeMeHW CpaBHAeTCH CO 3HadeHvem napameTpa TM, BbixogHom curHan dOUT
nepexoamuT B COCTOSIHUE NOrMYECKON eanHULbI, OTCYET BPEMEHU NPU 3TOM He MpekpaLlaeTcs.

Bxopbl, napameTphbl 1 BbiIxoAbl 6r10Kka NpeacTaBneHbl B Tabnuue 6.38.1.

Tabnuua 6.38.1

BxoAabl — napamMeTpbl — BbiXxoAbl
No | O6o03HauyeHune AOnana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUn yMOMn4aHuo
Bxoabl

01 | dSTOP 0/1 OcTtaHoBka Tarimepa

02 | dRESET 0/1 C6poc Tarimepa
MapameTp

01 [ T™ | Bpems 0 | Bpems cpabaTblBaHus
Bbixoabl

01 | dOUT 0/1 Bbixo 6noka

02 | T™M Bpems TekyLiee BpemMs Taimepa

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_38.fbx)

lMocmaHoeka 3adayu: Coenatb 3afepXKy B 5 cekyHn nepen TeM, Kak nogatb CUrHam Ha OMCKPETHbIA BbIXoz;
ecnm BXO[LHOI?I curHan 6y,qu npepBaH B Te4€HUN 3TUX 5 CEeKyHA, Ha4aTb OTCYeT CHa4dana.

PeweHue:

40UT am o [T PHTE

JuckpemHbili 8800. HuckpemHsbil eb1800.

Tatmep. brok
npumeHsiemcsi 0nsi
opeaaHu3auuu ebIfepxKu
epemMeHu

40UT
TR

PucyHok 6.38.2 - lpumep ucrnonb3oeaHusi 6rioka TIMER(38)
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6.39 COUNT(39) - CueTumk

HasHa4yeHue

®PyHKUMOHanNbHbIN 6ok (pucyHok 6.39.1) npeacTtaenseT cobon peBEepPCUBHBLIN CHETYMK U UCMONb3yeTcs And
nogcyeTa ymcna AMCKPETHbIX COBbITUN (Nepexo U3 cocTosHMs normdeckoro 0 B cocTosHMe nornyeckomn 1 nnm obpaTHbIX
nepexoaoB), a Takke Ans CPaBHEHWS MOACYUTAHHOIO Yncna € 3afaHHbIMK YCTaBKaMu.

e > o | 01 dl‘ulax
02ebn %) | COUNT
= | 02 dMin
03 dRst |aa N >
t o
:01°dCnt_Dis: Y02 Min
o2spo | R ‘ = | 03ant

PucyHok 6.39.1 - ®yHKkyuoHarnbHas cxema brioka «cdyemyuky COUNT(39)

OnucaHune dyHKLMOHaNbLHOro 6noka

Kaxxgbi nepexon anckpeTHoro curHana Ha exoge eUP n3 coctosiHua normdeckoro O B COCTOSAHME nornyeckon 1
BbI3blBAET MpUpaLleHne COOAEPXKMMOro cyeTyMka Ha eavHuuy. AHanorvyHbli nepexop Ha Bxoge eDN ymeHblaeT
coaepxMMoe cyeTumka Ha eguHuly. OgHOBpeMeEHHbIN npuxod curHanoB Ha Bxoabl eUP n eDN BocnpuHMmaeTcsa kak
OoTCyTCTBUE 06OMX CUIHANOB.

Ecnn B momeHT cHaTust curHana dRST (cbpoc) Ha Bxoge eUP unu eDN umenca curHan norudyeckon 1, ata
CuTyaums BOCNPUHMMAETCS Kak Hanuymne nepexofa COOTBETCTBYIOLLENO CUTHaNa U3 Hymns B eAVHNLLY.

PaboTa cuyeTunka paspeluaeTcsi, ecnu oTcyTCTBYIOT curHanel "cton” un "copoc” Ha dRST n dCNT_DIS. Ecnn
mmeeTca curHan Ha Bxoge dCNT_DIS, 3HaueHne cyeTumka 3amopaxwuBaetca. Ecnu nmeetcsa curHan Ha Bxoge dRST, B
CYeTYMK 3anncbiBaeTcs HavanbHoe 3HadeHne yucna SPO. Komanga dRST nproputeTHa Hag komaHaon dCNT_DIS .

Bxogbl, napameTpsbl 1 BbiIxoabl 6rioka npeacTaBneHsl B Tabnmue 6.39.1.

Tabnuua 6.39.1

Bxopgbl — napameTpbl — BbIXOAbl
No | O6o03HauyeHune AOwnana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUN YMONYaHuIo
Bxoabl
01 | eUP 0/1 Bxoa npupalyeHus (MHKpEMEeHTA) 3Ha4YEeHNs cHEeTYUKaA
02 | eDN 0/1 Bxoa yMeHbLUeHNs (OeKpeMeHTa) 3HaYeHMs cyeTymka
03 | dRST 0/1 C6poc cyeTymka
MapameTpbl

01 | dCNT DIS 0/1 0 OcTaHoBKa cyeTYMKa
02 | SPO Llernoe 0 HavanbHoe 3HaveHue cyeTa
03 | MAX Llenoe 90 YcTtaBka curHanmsauumn MAX
04 | MIN Llenoe 10 YcTtaBka curHanmsaumm MIN

Bbixoabl
01 | dMAX 0/1 CwurHanusaums gOCTUXKeHUs cHeT4Ymkom yctaBkm MAX
02 | dMIN 0/1 CwurHanusaums JOCTKeHNst cHeTyYmnkom yctaskm MIN
03 | QNT Llenoe Bbixo 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_39.fbx)
lMocmaHoeka 3ada4u: HeobxoamMmo cyMMMpoBaTh KONMYECTBO cpabaTbiBaHWIA NEPBOrO ANCKPETHOrO curHana u
OTHUMATbL OT MOJTYYEHHOTO 3HaYeHus1 cpabaTbiBaHMA BTOPOro AMCKPETHOMO BXoaa.
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PeweHue:
lMonb3osamersnbckas
rnaHersib.
USER(G3)
01 nOIZP=1
douT 4 02 nTPE_1=0
ThaiE
n =
| drAIN 05 d5P_Efi=1
06 dLEDI=0
@NT 07 dLED2=0
4oL npM[03) 03 0
Cyemuyuk.
UCKpemHbie 8800bI.
Auckp lMpumeHsemcsa
0ons nodcyema
Konu4yecmea AT HYST=0,
UMIynbco8

PucyHok 6.39.2 - lNpumep ucnonb3oeaHusi brioka COUNT(39)
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6.40 OSC(40) - OnHoBUOpaTOp
Ha3HaueHue

PyHKUMOHanNbHbIN 6ok (pucyHok 6.40.1) npumeHsieTcs B Tex cnydasx, korga Heobxoammo cdopmupoBaTb
OAVHOYHbIV UMMYMbC 3a4aHHON ANUTENBbHOCTU.

01 dOut

01 eStart |g o

02 dRst | e2 | T = OET'\_"

PucyHok 6.40.1 - ®yHKyuOHarnbHasi cxeMma brioka «ooHosubpamop» OSC(40)

OnucaHue dyHKLMOHanbHoro 6noka

OpHoBubpaTop 3anyckaeTcs No nepegHeMy poHTy curHana Ha Bxoge eSTART (myck), T.e. korga Ha Bxoae
eSTART anCKpeTHbIN curHan nepexoaut n3 coctosiHna nor.0 B coctosiHve nor.1. MNepen nyckom BbIXOOAHOW OUCKPETHbIN
curdan dOUT otcytcTeyeT. Nocne nycka nosiensetcs curHan Ha Bbixoge dOUT, npuuem 3TOT curHan HaxoguTtcs B
coctosHum nor.1 B TeyeHne Bpemerun t=TM, rae TM - napameTp HacTpomku. o ucteyeHnm spemenn TM curHan Ha
BbIXOJ€e BHOBb MEPEXOANT B HyNeBOEe COCTOSHNE, NOCHe Yero o4HOBMOPaToOp MOXHO BHOBb NMYCTUTb.

Ha Bbixoge TM dopmupyeTcs Tekyllee Bpemsi, OTCYMTbIBaeMoe OT MOMeHTa nycka. [locne oTpaboTku
mmnynsca TM=0.

Ecnu ogHoBnbpaTop AoMmKeH 3anyckaTbcsi No 3agHeMy OpoHTy, curHan Ha Bxoae eSTART mHBepTupyeTcs.

CurHan Ha Bxoge dRST(cbpoc) B noboit MOMeHT BpeMeHn 06HynseT oba Bbixoaa S4enkn U 0BHyNAeT cHeTYMK
BpemeHu. [Npu Hanuuum koMaHabl "cbpoc” anropuTm s4enku He MOXeT ObiTb 3anyLleH. PyHKLUMOHANbHbLIN OnoK Takke
He MOXeT ObITb MOBTOPHO 3anylieH KoMaHaon "nyck" [o Tex Mop, Noka He 3aKOHYMTCH (hOPMUPOBAHUE BbIXOAHOTO
mMnyrnbca.

Ecnn B MOMeHT cHATUS KomaHabl "cbpoc” Ha Bxoge eSTART curHan paBeH norudeckon «1», Takas cutyaums
paccmaTtpuBaeTcs kak komaHga "nyck”.

Mpn TM=0 BbIxogHOW MMMYIbC He hopMupyeTcs.

Bxopbl, napameTphbl 1 BbiIxoAbl 6r10Kka NpeacTaBneHbl B Tabnuue 6.40.1.
Tabnuua 6.40.1

Bxoabl — napamMeTpbl — BbIXoAbl
No | O6o03HauyeHue AOwnana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUn yMOJ4aHuio
Bxoabl

01 | eSTART 0/1 Komanga "nyck"

02 | dRST 0/1 Komanpga "cbpoc”
MapameTp

01 [ T™ | Bpems 0 | 0nuTenbHOCTb MMAYIbCa
Bbixoabl

01 | dOUT 0/1 Bbixoq 6noka

02 | T™M Bpewms Tekywee BpemMs UMnynbca

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_40.fbx)

lMocmaHoeka 3adayu: Heobxogumo ccopmupoBaTtb MMNYNbC AnvHoW 10 cekyHa, ecnv Ha AMCKPETHOM BXoae
nosiBuTCH «1».

PeweHue:

01 TRA=0:00:10.0 01 n0LT=1
40UT «ETART 01 o1 | douT dooi [
dRET 02 mz{Tm
LuckpemHbiti 8b1800.

01 nlfP=2
02 tFLT=0:00:00.0

douT OdHosubpamop. briok
npumeHsiemcs 0ns
8bI0ayu 0OUHOYHO20
umnyrnbca 3adaHHoU
OnuHsbI

LuckpemHbie 8800kbi.

PucyHok 6.40.2 - lNpumep ucrons3osaHusi 6rioka OSC(40)
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6.41 OSC_M(41) - MynbTBMGpaTop

HasHauveHue
®PyHKUMOHanNbHbIM  6nok  (pUcyHok  6.41.1) npuMmeHseTca Ana  BKMAOYeHUs obopyaoBaHus (Asuratens,
HarpeBaTens, obecneyeHns paboTbl MUraroLLen curHanu3auum u T.n.).

Y —_
el LU | | = . 02T
i | - | — ™

&

a7 Thi1
2 TMZ

PucyHok 6.41.1 - ®yHKkyuoHanbHas cxema brioka «Mmynbmugubpamop» OSC_M(41)

OnucaHune yHKLMOHaNbLHOro 6noka

MynbTBMGpaTop 3anyckaeTca no nepegHeMy PpoHTy curHana Ha Bxoge eSTART (nyck), T.e. Npu U3MeHeHUHn
eSTART u3 coctoaHus normudeckoro «0O» Ha coctosHue norudeckon «1». Nocne nycka Ha OCHOBHOM Bbixoge Oroka
Avelikn popMmupyeTcs nocrnenoBaTenbHOCTb UMNYNBLCOB. ANUTENbHOCTb 3TUX UMMYNbCOB 3adaeTcs napameTpom TM1,
AnuTenbHOCTb Nay3bl - napameTpom TM2.

Ha Bbixoge TM chopmupyeTcs Bpemsi, npollefllee OT MOMEHTa CMeHbl COCTOSIHNS BbIXOAA.

CurHan dRST (cbpoc) npepbiBaeT nocneaoBaTenbHOCTbL MMMNYNbCOB, ycTaHaBnuBasi oba Bbixofda Ornoka B
coctosiHue nor. 0. CurHan dRST npuoputeTeH Hag curHanom eSTART.

Ecnn curHan dRST cHumaeTca B MOMeHT, korga npucytctByeT curHan eSTART, Takaa cutyauus
BOCMPVHUMAETCH Kak KomaHga nycka.

CoctosaHue ocHoBHoro Bbixoga dOUT 6noka B pexume nycka npu pasnuyHbiX 3HaveHmax TM1 n TM2
onpegensietca Tabnuuen:

Tabnuua 6.41.1

TM1 TM2 Bbixog dOUT
TM1>0 TM2>0 [IIT ITIT_
TM1=0 bespaznnyHo 0

Bxogbl, napameTpsbl 1 BbiIxoabl 6ri0ka npeacTaBneHbl B Tabnvue 6.41.2.

Tabnuua 6.41.2

Bxopbl — napameTpbl — BbIXoAbl
No | O6o3Ha4eHue OwnanasoH 3Ha4eHue no HasHa4yeHue
3Ha4YeHUN YMONYaHuIo
Bxoabl
01 | eSTART 0/1 KomaHnga "nyck"
02 | dRST 0/1 KomaHnga "cbpoc”
MapameTpbl
01 | TM1 Bpewms 0 AnutensHocTb MNynsca
02 | TM2 Bpewms 0 OnutenbHoCcTb nay3bl
Bbixoabl
01 | dOUT 0/1 Bbixo 6noka
02 | TM Bpewms Tekylwee BpemMs nmnynsca unun naysbl

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_41.fbx)

lNocmaHoeka 3adayu: Heobxoammo cchopmMmpoBaTh HENPEPLIBHYIO NMOCNEN0BaTENbHOCTL MMMYIBCOB AJIMHOK 5
CEKYHA, U Nay30M Mexay HUMU 2 CEKYHAbI.

PeweHue:

01 T h1=0:00:05.0 01 n0LIT =1
40Ut <ETART 1 01 0T diN o1

02 ThI2=0:00:02.0)
dRET 02 02| Th

JuckpemHbil 8b1800.

4oL Mynsmueubpamop. brok
npumeHsiemcsi 0ns ebidayu
4epeOdbl umrynbco8 3adaHHol
OJIUHBI.

JuckpemHblie 8800bI.

PucyHok 6.41.2 - [Mpumep ucrnons3oeaHus 6rioka OSC_M(41)
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6.42 PULSE(42) - UmnynbcaTtop

HasHauenue

®PyHKUMOHAaNbHLIN 6noK (pUCYHOK 6.42.1) npuvMeHsieTca AN NEPUOAMYECKOro BKIIIOYEHUS W BbIKIIOYEHWS
Harpyskm B TOM Clny4Yae, KOrga CKBaXXHOCTb BKIOMEHWS [OMMKHa ObiTb MNponopuUMoHanbHa HenpepbiBHOMY
ynpasnstoLemy curHany.

i

MHH?

R

—

PucyHok 6.42.1 - ®yHKkyuoHanbHas cxema brioka «ummynscamop» PULSE(42)

OnucaHune dyHKLMOHaNbLHoOro 6noka

®PyHKUMoHanbHbIM 6ok  npeactaBnseT cobon  WMPOTHO-uMNynbeHbIi  (LUMM) mopgynsatop € 3agaHHbIM
neprMoaoM U MEHSIIOLWENCS ONUTENbHOCTLIO BKIIOYEHWS.

Ecnn BxogHon curHan INP>0, To umnynbcbl dopmupytoTcs Ha auckpeTHoM Bbixoge dUP (Gonblie), ecnu
INP<0, To Ha Bbixoae dDN (meHbLue).

Mepunopa cnegosaHns MNynbCcoB 3agaeTtcd napameTpoM TM. [AnuUTenbHOCTb BbIXOAHbLIX UMMYNbCOB

T=|INP| * TM/ 100. (6.42.1)

Ecnun INP=0, To T=0; ecnu |INP| >100%, To T=TM (T.€. nay3a oTCyTCTBYET).

Ecnun BbluucnieHHoe no dopmyne 3HadeHue T<To, raoe To - Bpemsi uMKna KOHTpornnepa, TO peanusyemoe
3HayeHne T=Tp, npuyem YacTb MMMNYNbCOB Mpu 3TOM "mMponagaeTt’, Tak, 4YTO B CpedHeM CcoxpaHseTcs
NpONOpPLUOHANbHOCTb 3aBUCUMOCTU MEXAY CKBaXHOCTBIO Y BXOAHBIM CUTHarnoMm.

Ecnn yctaHoBneHHoe 3HauveHve nepuoga TM<T,, TO peanmsyemoe 3HayeHne T=0 (T.e. umnynbCbl He

opmupytoTcs).
Bxopbl, napameTphbl 1 BbiIxoAbl 6r10Kka NpeacTaBreHbl B Tabnuue 6.42.1.

Tabnuua 6.42.1

Bxoabl — napameTpbl — BbiXoAbl
No | O6o3HaueHue OwvanasoH 3Ha4yeHue no HasHa4yeHue
3HaYeHUn yMoOn4aHuo
Bxop
01 [ INP | BeuectseHHoe | | Bxog 6noka
MapameTp
01 [ T™ | Bpems | 0 | Mepvog cnepoBaHWs UMAYIbCOB
Bbixoabl
01 | dUP 0/1 Bbixopq “6onbLue”
02 | dDN 0/1 Bbixog “meHbLue”

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_42.fbx)

lMocmaHoeka 3adayu: Heobxogmmo ccopmumpoBaTth Yepey MMNYNbCOB AfIMHA KOTOPOro 3aBUCUT OT BXOZHOMO
aHaroroBoro curHana no gopMmyrne «AanvHa umnyrbca» = «BpPeMsi nepuoga» * «BXOOHOW curHam B npoueHTaxy». M3
pacyeTa 4TO «Bpems nepuoga» = 5 cekyHn.

PeweHue:
AIN(05) 1
01 nlMP=1 01 TRA=0:00:05.0 4P 01 nOLT =1
02 nTYPE=0 1| dERF: _—  diN M
03 FLT=000:000 [ [ | 0N
04 BlAaz=0.
02| dmaa .
05 OLT_H=100, — JuckpemHbil 8b1800.
06 OILIT._ L=, i Umnynscamop. briok
07 MAK=0. = npumeHsiemcs 0515
05 MIM=0.
0. o4| OUT_zCaL ¢hopmuposaHusi UMIy1bCO8
10 IN_H=10, OruHa KomopbIx
HIN_L=0. 0% ouT rpPOoNopyuoHasibHasi 8X0OHOMY
12 PY=0.
— cueHarny
AHanoeossbll 8800. PucyHok 6.42.2 - lpumep ucnonb3oeaHusi 6rioka PULSE(42)
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6.43 MEM(43) - 3anomuHaHue

HasHauenue
PyHKLUMOHaNbHbIN 610K (pUcyHOK 6.43.1) NnpuMeHseTca ANs CNeXeHns 1 3anoMUHaHNS aHanoroBbIX CUrHarnoB.

01 eWr [

01 Qut

02 Inp

PucyHok 6.43.1 - ®yHKyuOHanbHasi cxema brioka «3anomuHaHue» MEM(43)

OnucaHune dyHKLMOHaNbLHOro 6noka

Ha Bxog INP gyHKuMOHanbHOro 6roka nogaeTcs aHanoroBbli CUrHam, KOTOPbIA HYXXHO 3anoMHUTb. Ha Bxoa
eWR nogaeTtcsi koMaH4a Ha 3anoOMUWHaHWE BXOAHOIO aHarioroBOro curHamna. 3anoMuHaHMe MOXET npoucxoauTb Mo
YPOBHIO MNU MO nepegHeMy (POHTY OUCKPETHOro curHana nogasaemoro Ha Bxog 02 eWR. Pexum 3anomuHaHus
3aBucuT ot napameTpa 01 MODE.

01 MODE =0 3anomuHaHue curHana npoucxoauT no ypoBHi chpoHTa Ha Bxoge 01 eWR
(cnexenne). Oo Tex nop, noka eWR=0, BxogHow curHan INP nepegaetcs Ha
Bbixog OUT, T.e. BbIxog "cneaut" 3a Bxogom. [pu mM3MeHeHun curHana Ha
Bxoge €eWR=1 cnexeHne Onokupyetcs, Tekywee 3HadyeHne OUT
3anoMWHaETCs 1 NepecTaeT 3aBUceTb 0T BxogHoro curHana INP.

3anomvHaHue curHana npovcxoauT no nepeaHemy (POHTY AUCKPETHOro
curHana Ha Bxoge 01 eWR, T.e. B MOMEHT nepexoda W3 COCTOSAHMS
nornyeckoro 0 B coctogHue nornyeckon 1. B 3TOT MOMEHT Tekyliee
3HayeHne BxogHoro curHana INP 3anomunHaeTtcs. 3anoMHEHHOe  3Ha4veHue
0OCTaeTcs HEM3MEHEHHbIM BNIOTb 40 Npuxoda HoBoro poHTa curHana eWR.

T L

01 MODE =1

BN

Bxopbl, napameTphbl 1 BbiIxoAbl 6r10Kka NpeacTaBneHbl B Tabnvue 6.43.1.

Tabnuua 6.43.1

Bxoabl — napameTpbl — BbiXxoAbl
No | O6o03HauyeHune AOwnana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUn yMOn4aHuio

Bxoabl
01 | eWR 0/1 KomaHaHbI BXxoA
02 | INP BelecTBeHHOe Bxopg 6noka

MapameTp
01 | MODE 0/1 Pexunm 3anoMmmnHaHms
1 0 — Mo ypoBHI0;
1 — no nepegHemy (OPOHTY.

Bbixop

01 [ OuT | BeliecTBeHHoe | | Bbixoa 6noka

Mpumep npumeHeHns (%\Microl\Alfa 2.0\examples\fbd_43.fbx)
lNocmaHoeka 3adaqu: Heobxogumo npu cpaboTke AMCKPETHOrO BXOAa 3anOMHUTb aHamnoroBblA CUrHar,
KOTOPbIV NOA4aTb Ha aHaNoroBbIN BbIXOA.
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PeweHue:
AIN(05) 1
01 nifP=1 R 0f |01 MIODE=A
02 nTTPE=0 o|dERR T — auT
05 FLT=000:001 | [ NP 02
THEa L BT
0f QLT Lot 3anomuHaHue. brok
07 AR, Ll npumeHsiemcs ons AHar0208bill 8b1800.
05 RAIM=0.
EE 04| OUT_zCa) 3arnoMuHaHusi
10 IM_H=00. 3Ha4eHus ro
11 1N_L=0. 05{ ouUT 8HeWHemy
B duckpemHomy
. cueHarn
AHarnozosbil 8800. y
lNonb3oeamersibckas
naHernb
+
USER(63) 5
01 nIfF=1 01 nOlEP=1
—0-00- M| 40ouT 02 nTrPE_1=2
02 tFLT=0:00:00.0 e
e ol
HuckpemHsbil 8800. [_npri03) 03 Tit=0

02| dEP_L

npm[10] 10

03| OUT_2P

=7

PucyHok 6.43.2 - lpumep ucronb3oeaHusi 6rioka MEM(43)
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6.44 DMUX(44) - NMepekntoyaTtenn

HasHa4yeHue
®PyHKLUMOHaNbHbIN 6MoK (pUcyHoK 6.44.1) NpuMeHseTCA ANS NepeKnoYeHnss OOHOro BXOAHOIO CUMrHana Ha ofuvH
M3 HECKOMNbKNX BbIXO0B.

@ | 010utt
- —7 @ 02 Out2

01 Num fef /,/"’/ = | 030u3
_— - " 04 Outd

02inp | 7 = gs0us
@ | 06 Outs

07 Out?

& |9

08 Outs

PucyHok 6.44.1 - ®yHKyuoHanbHasi cxema brioka «nepekmodamerns» DMUX(44)
OnucaHune yHKLMOHaNbLHOro 6noka
DyHKUMOHAMNbHBLIN BNOK MOXET nepekntoyaTe OAMH BXOA HAa OOUH M3 BOCbMM BbixO4oB. Homep Bbixoga, Ha
KOTOPbLIA MepekrnoyaeTcs BXOA, ykasbiBaeT 3HadyeHwe Ha Bxogde NUM 01. Ecnum 3HayeHve Ha Bxoge NUM <1 Torga
OUT1=INP, ecnin NUM >8 — OUT8=INP.
Bxopbl, napameTphbl 1 BbixoAbl 6r10Kka NpeacTaBneHbl B Tabnuue 6.44.1.

Tabnuua 6.44.1

Bxogbl — napamMeTpbl — BbIXoAbl
No | O603Ha4eHue OwnanasoH 3Ha4yeHue no HasHa4yeHune
3HaYeHun yMOJ4aHuo
Bxoabl
01 | NUM 1_8 Homep BbIxoga, B KOTOPOE 3anuncbiBaeTcs Tekyyee
3HayeHue Bxoaa
02 | INP BeulectBeHHoEe Bxop 6noka
Bbixoabl
01 | OUT1 BeulecTtBeHHoOe 1-11 BbIX0[,
02 | OUT2 BeuwectBeHHoEe 2-1 BbIXO[,
03 | OUT3 BeuectBeHHoE 3-11 BbIXO[,
04 | OUT4 BeuectBeHHoE 4-n BbIXOA
05 | OUT5 BeulecTtBeHHoOe 5-11 BbIXO,
06 | OUT6 BeulecTtBeHHOe 6-11 BbIX0O[,
07 | OUT7 BeuectBeHHoE 7-1 BbIXO[,
08 | OUTS8 BeuectBeHHoE 8-11 BbIXO[,

Mpumep npumeHeHns (%\Microl\Alfa 2.0\examples\fbd_44.fbx)

lNocmaHoeka 3adayu: B 3aBUCMMOCTI OT NogaBaemoro HOMepa C NepegHEN NaHenu KOHTponepa, aHanoroBbIn

BXOo4 noaasaTb Ha OOUH U3 4 aHanoroBsbIX BbIXO40B.

http://www.microl.ua
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AIN(DS) 1 USER(63) 7
01 nitdP=1 01 nDISP=1
s 02 nTTRE._1=2
PETTPESD 01| dERR 0% nT(PE_2=2
0% PFLT =0:00:00.1 = s
04 ElAE=0. 02| dras 05 d5P_EM=1
05 CLT_H=100. = 06 dLEDH=0
06 OUT_L=0,
07 M0, 03| drin
013 PN,
03 HrE=i, 04{ OUT_g
101 IN_H=0.
H1M_L=0. 05| ouT
12 PY=, :
)
AHanoz08bili 8800. e :
lNonb3oeamersibckas
naHerne.

AODT(08)
01 nOLT=1

M of [02 Blag=0,
05 GAIN=D,

v I

AOT(08)

.

01 nLT=2
IMp of [92 BlAg=0.
03 GAlM=0.

AHasoz208ble 8b1800bI.

-
DMUX(44) 2 AOT(08) 5
o1 | auT1 01 nOLIT =5
az| auTz NP 0 |02 BlaE=0,
HUR 01 03] OUTS 05 GAIN=D.
=11 |
04| ouTY
05| ouTs AOT(08) 6
INF 02 5| QLTS 01 nOLT=4
ar|ouTy MNP o 02 ElAE=0.
&3] OUTE 03 GAIN=O.
o v

lNepekntoyamerns. brok
npumeHsiemcs 0ns
MEPEeKITIYeHUsT cueHana Ha
onpederieHHbIl 8bIX00

AHasoz208ble 8b1800bI.

PucyHok 6.44.2 - [pumep ucnonb3oeaHusi 6rioka DMUX(44)
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6.45 AVRG_8(45) - CpeaHee

HasHauenue
PyHKLUMOHanNbHbIN 610K (prcyHok 6.45.1) npumeHseTcs Ans MopMUPOBaHNS CPeAHEro 3HavYeHus.

H 55 y

DLk
. T 01 furg
i | N Yopeanenue S
- G Dyt
I r—t "
. o i
2 Hum [
b " = " :L-I T
- iy — ]
= S oy

i — ||

r a _l,II :!" .
—t -

T,

PucyHok 6.45.1 - ®yHkyuoHanbHas cxema broka «cpedHee» AVRG_8(45)

OnucaHune dyHKLMOHaNbLHOro 6noka

DyHKUMOHAMNbHBIN GrOK MOXET nepekntoyaTb OAMH BXO4 Ha BOCEMb BbIXOAOB W BbIMUCASATb CpedHee 13
3HAYEHUN Ha HYXHbIX Bbixogax. KonMyecTBO BbIXOAHBLIX CUrHANoOB ANns ycpegHeHus ykasbiBaeTcst napametpom QNT(01)
(QNT =1,2...8); Takke HyXXHble CUrHanbl MOXHO BblIOpaTb N0 ANCKPETHOW Macke, KOTopas yCTaHaBNMBaeTCA NapaMeTpoMm
MASKA(03).

3HauyeHve napameTpa, kotopoe noctynuno Ha BxoA INP 03 nepekniouvatorcst Ha ykasaHHbI Bbixog OUT B
cooTBeTcTBUM ¢ BxogoM NUM 02. Bce 3HaueHusi BbIXO4OB orpaHuymBatoTca napametpamu LIM_H(05) n LIM_L(06). C
nomolubio Bxoga dRST 01 3HavyeHus Bcex BbIXOAO0B NpupasBHuBatoTca Jo napameTtpa SP_0(04). Mpu akTMBHOM curHane
dDIS 3Ha4eHue curHana Ha cooTBeTCTByHoLWEM Bbixoge OUTn “3amopaxuaeTcs’.

Bxogbl, napameTpsbl 1 Bbixoabl 6rioka npeactaBneHsl B Tabnuue 6.45.1.

Tabnuua 6.45.1

Bxogbl — napamMeTpbl — BbIXoAbl
No | O6o03HauyeHune AOwnana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUN YMONYaHuio
Bxoabl
01 | dRST 0/1 KomaHga cbpoca
02 | NUM 1.8 Homep BbIxoga, B KOTOPOE 3anuncbiBaeTcs TeKyyee
3HayeHne Bxogda
03 | INP BelectBeHHoe Bxop 6noka
MapameTpbl
01 | QNT 1...8 2 Konuyectso BxogoB Ansi ycpeaHeHust
02 | dDIS 0/1 0 3anpeT cuMTbIBaHNS OaHHbIX
03 | MASKA 0...256 0 Macka ans Bbibopa Hy>XHbIX BXOJOB ANsl yCpeaHeHNs
04 | SP O BellecTtBeHHOe 0 HavanbHoe 3Ha4yeHue BbIX040B
05 | LIM H BeliecTBeHHOE 100 OrpaHnyeHue BbixogoB. BepxHee
06 | LIM L BeulectBeHHoe 0 OrpaHnyeHne BbixogoB. HmkHee
Bbixoabl
01 | AVRG BeuiectBeHHoOE CpegHee 3HaveHue
02 | OUT1 BeulecTtBeHHoOe 1-11 BbIX0[,
03 | OUT2 BellectBeHHoe 2-11 BbIX0O[,
04 | OUT3 BeuwectBeHHoEe 3-11 BbIXO[,
05 | OUT4 BeulectBeHHoE 4-1 BbIXO,
06 | OUT5 BellecTtBeHHoOe 5-11 BbIXO[,
07 | OUT6 BeulecTtBeHHoOe 6-11 BbIXO[,
08 | OUT7 BeuectBeHHoe 7-1 BbIXO[,
09 | OUTS8 BellectBeHHoEe 8-11 BbIXO[,

Mpumep npumeHeHns (%\Microl\Alfa 2.0\examples\fbd_45.fbx)
lNocmaHoska 3adayu: Hantu cpegHee apudpmeTnyeckoe.

PeweHue:
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AIN(05) 1 AVRG_S(45) 4
01 nlfP=1 01 AT =4 o e 01 nDIZP=1
02 nTYPE=0 01| JERE oz nTTPE_1=_2
03 FLT=000:004 | [ ameT o |02 9010 f2) auTy e 5P H
04 Blag=0. 02 dmace — 03| QLT3 gy og|05 43F_EN=1 —
05 OLT_H=100. — 03 M&3E=0 ol o _npHi03) 03 ng JLED
WSy L= 03] dhaIN o
07 M&x=0. — nMUR 02|04 P_0=0. 05 auUT4 d=P_L
03 MIN=0. 4 —
06| ouTY
03 H'E=0. e L 015 LIM_H=101, — o1
10 IR_H=0. o7 | ouT np(1]
1 IM_L=0, 05{ ouT INF_ 03, LIn_L=0. oa{ oy 03f QUT_3F
12 PY=0. nsl ours
AHanoz08bili 8800. b b
lNonb3osamerbckas
CpedHee. brok naHersnb
1 npumeHsiemcs ons +

onpederneHusi

1 nlMP=1 P
J0UT CcpedHe20 3Ha4YeHus

02 tFLT=0:00:00.0

cueHana

LuckpemHbili 8800.

PucyHok 6.45.2 - [pumep ucnonb3oeaHus 6rioka AVRG_8(45)
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7 CDyHKLI,VIOHaanbIe Onoku ynpaBrieHUsA TeXHOJIOorm4eCKum npoueccom
7.50 FILTER(50) - ®unbTp

HasHaueHue

PyHKLUMOHanNbHbIN 6rok (pucyHok 7.50.1) npumeHseTca Ana punbTpaumMm BbICOKOYACTOTHBIX MOMEX, a Takke
AN AMHaMU4eckon Koppekuuu. PunbTp, MMEWuid MOpsAoK Bbille MNEepBOro,  MOXHO — MONyYMTb  NyTeMm
nocrnefoBaTeNbHOMO BKITHOYEHNSA HECKOMNbKNX BrOKOB.

FILTER(50)

011np | @ 01 | 01 Qut

Pucyrok 7.50.1 - ®yHkyuoHanbHas cxema broka «gpunbmp» FILTER(50)

OnucaHune pyHKLMOHaNbLHOro 6noka
®yHKUMOHaNbHbI 6ok SiBRsSieTCs (PUNBTPOM HWXHMX YacToT nepBoro nopsiaka. Ero nepegaTtovHas dpyHKUmUS:

W(p)=Y(pP)Xp)=1/(TIME*p +1); (7.50.1)
rae TIME - nocTtosiHHas BpeMmeHn cunbTpa.
Bxogbl, napameTpsbl 1 Bbixoabl 6rioka npeactaBneHsl B Tabnuue 7.50.1.

Tabnuua 7.50.1

Bxogbl — NapameTpbl — BbIXOAbl
No | O6o03HaueHue AOwnana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUN YMONYaHuUIo
Bxon
01 [ INP | BewecteHHoe | | Bxop 6rioka
MapameTp
01 | TIME | Bpems | 0:00:00:1 | MocTosHHas BpemMenu hunbTpa
Bbixop
01 [ OuT | BewecteHHoe | | Bbixoa 6noka

Mpumep npumeHeHnsa (Y%\Microl\Alfa 2.0\examples\fbd_50.fbx)
lNocmaHoeka 3adayu: OpraHn3oBaTh (UNbTPALMI0 BXOAHOTO CUrHana, v noaaTth Ha aHanoroBbIi BbIXOA.

PeweHue:

AIN(05) 1

01 nlfP=1 01 ThA=0:00:05.0
o1 |ouT

02 nTrPE=0 01| dERF NP o1 |02 BlAag=0.
05 LFLT =0000:00.1 L mwe
04 El43=0. 2| amase
05 OLT_H=100. — Qunbmp. ‘
06 OLT_L=0, .
07 A0, 03] dhify lpumersemcs Ons AHano208bili 8b1800.
0 AR, otl o scaL cunsmpayuu
03 Hr3=0, = 8X00HO20 cu2Hana
100 IN_H=0,
11 IM_L=0. 05| ouT
12 P'=0.

o

AHanozo8sili 8800.

PucyHok 7.50.2 - lNpumep ucnonb3oeaHusi 6rioka FILTER(50)
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7.51 SCALL(51) - MacwtabupoBaHue

HasHauenue
PyHKUMOHanNbHbIN 6nok (prcyHok 7.51.1) npumeHseTca Ansg maclwtabvpoBaHMs aHanoroBblX CUrHaNoB..

SCALL(51)

01 Inp |o1 =KX+B a1 | 01 0ut

4
1

PucyHok 7.51.1 - ®yHKyuoHanbHas cxema brioka «macwmabuposaHue» SCALL(51)

OnucaHune yHKLMOHaNbLHOro 6noka
Bnok macluTabrMpoBaHUA BbINOMHAETCA COOTHOLLEHNE:

OUT = GAIN * INP + OFFSET. (7.51.1)
Bxopbl, napameTphbl 1 BbIXoAbl 6ri0ka npeacTaBneHbl B Tabnvue 7.2.1.

Tabnuua 7.51.1

Bxoabl — napameTpbl — BbiXxoAbl
No | O6o3Ha4eHune OwnanasoH 3Ha4yeHue no HasHa4yeHue
3HaYeHUn yMON4aHuo
Bxop
01 [ INP | BeuiectseHHoe | | Bxog 6noka
MapameTpbl
01 | OFFSET BelectBeHHoe 0 CmelleHve
02 | GAIN BeulectBeHHoe 1 Ycunenuve
Bbixop
01 [ OuUT | BewecteHHoe | | Bbixoa 6noka

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_51.fbx)
lMocmaHoeka 3adaqyu: Heobxoanmo cmacluTabmpoBaTtb BXOLHOW CUrHam: cMecTuTb Ha 20 Tex. eamHnL, 1
YMHOX4YUTb Ha KO3 DULMEHT paBHbin 0.6.

PeweHue:
AIN{DE) 1
01 nlMP=1 01 OFF ZET=20.
02 nTTPE=0 01| dERFR IMF 01 .
s eFLT=000o0d | FEEATHIETE
04 BlAZ=0. o
gg':'ﬂ",_rrrr-ff;m MacwmabuposaHue.
07 WA=, 03| drin lMpumeHsiemcs ons AHarnoeossblli 8b1800.
05 MIN=0.
P ol out_scar macwmabuposaHus
10 M H=0, 8X00HO20 CueHara.
MIN_L=0, a5 our
12 P,

AHanozossbll 8800.

PucyHok 7.51.2 - MNpumep ucrnonb3ogaHusi brioka SCALL(51)
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7.52 LINEAR(52) - Kyco4Ho-nuHenHasa pyHKUUsA

HasHauenue

®PyHKUMOHanNbHbIN 6nok (pUcyHok 7.52.1) npuMeHsieTcs Ans nuHeapusauum  HEeNUHENHOW  3aBUCMMOCTY
(Hanpumep, gaTynka wnu perynupyowero opraHa). Bnok npumeHseTca Takke [ONA  UCKYCCTBEHHOrO BBeAEHWS
HeNMUHeHOCTN (HampuMep, 30Ha HEeYyBCTBUTENIbHOCTU PENieHOW XapakTepuUCTUKW U T.M.).

LINEAR(52)

PucyHok 7.52.1 - ®yHKUyuoHaribHas cxema brioka «Kyco4Ho-nnuHetiHas yHkuyusi» LINEAR(52)

OnucaHune yHKLMOHaNbLHOro 6noka

Yuncno oTpeskoB onpeaenseTcs MoaMduUKaTopoM m 1 MOXET 3agaBaTbCs B npegenax 0<m<49.

KoopauHaTa KoHua oTpeska onpegensietcss napowi curHanoB Xi, Yi (abcumcca v opavHaTta KoHua oTpeska),
KOTOpble 3a4al0TCH COOTBETCTBYIOLLMMMN 3HAYEHUAMM napameTpamm 6noka.

Mpu INP<X1 n INP>Xm BbixogHor curHan OUT GyaeT paBHbI nocnegHemy ykasaHHOMY 3HaYEeHUIO.

Ha Bbixoge NUM chopmupyeTcsa unMcno, paBHOE HOMeEpPY TeKyLUEero yyacTka KyCOYHO-NIMHENHOW 3aBUCUMOCTMW.

KoopauHaTtel Xi, Yi MoryT HaxoauTtbcs B Ntobom m3 yeTblpex kBagpaHToB. Kak npaBuno, koopauHata Xi>X(i-
1) (i-Homep oTpeska).

Bxogbl, napameTpsbl 1 Bbixoaa 6rnoka npeacraBneHsl B Tabnuue 7.52.1.

Tabnuua 7.52.1

amtorg.com

Bxoabl — napamMeTpbl — BbiIXoAbl
No O6o03Ha4yeHue AOnana3oH 3HaueHue no Ha3Ha4yeHue
3Ha4YeHun YMOJTYaHUIO
Bxon
01 [ IN | BelecTBEHHOE | Bxop 6rioka
MapameTpbl
01 X1 BeulectBeHHoe 0 Abcuucca 1-ro yyactka
02 Y1 BelectBeHHOEe 0 OpguHaTta 1-ro yyactka
2*m Xm BeulectBeHHoe 0 Abcumucca m-ro yyactka
2*m+1 | Ym BellectBeHHOe 0 OpguHaTta m-ro yyacTka
Bbixoabl
01 NUM Homep Tekyuiero yyacTka
02 ouT BellectBeHHoe Bbixop 6noka

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_52.fbx)
lMNocmaHoeka 3adayu: BBecTM HeNMHEMHOCTb B MokasaHusa no Tpex Todkax: X1=0, Y1=0, X2=50, Y2=20,
X3=100, Y3=100.

PeweHue:

AIN{D5) 1
01 niflP=1
02 nTTPE=0 01| dERR
05 FLT=000:001 | [ | MU
04 ElA =0, oz drase
06 OUT L0, our
07 M0, 03| dhlind AHarno208bili 861600.
R 04| OUT_sCAL
i = JuHeapusayusi.
1 IN_L=0. 0% | ouT lNpumeHsiemcs Ons

— UCKYCMBEeHHO20

. 88edeHus
AHanozossbll 8800. PTETIT T EET

PucyHok 7.52.2 - [pumep ucrons3osaHusi 6rioka LINEAR(52)
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7.53 SP(53) - YcTaBKka aHanoroBas

HasHaueHue
PyHKLUMOHanNbHbIN 610K (prcyHok 7.53.1) npumeHseTcs Ang POopMUPOBaHUS CUrHana BHELLHEro 3ajaHus.

SP(53)

ES

sp 01 0ut

PucyHok 7.53.1 - ®yHKyuoHarnbHasi cxema brioka «ycmaska aHanozoeasi» SP(53)

OnucaHune dyHKLMOHaNbLHOro 6noka
MapameTpsbl 1 Bbixoabl 6noka npeactasneHsl B Tabnuue 7.53.1.

Tabnuua 7.53.1

Bxoabl — NapameTpbl — BbIXOAbI
No | O6o03HauyeHune AOwnana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUn YMONYaHuto
MapameTp
01 | sSP | BewecteHHoe | 0 | 3HaueHune ycTaBkK
Bbixop
01 [ ouT | BellecTBeHHoOE | | Bbixog 6noka

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_53.fbx)
lNMocmaHoseka 3adayu: Heo6XxoAMMO aHaNoroBbIi BXOAHOW CUIHAM YMHOXUTb HAa MaTEMaTUYECKYHO KOHCTaHTY «TT».

PeweHue:
AIN(05) 1
1 niNP=1 INF1 o1 11 GAIN=L
02 nTYPE=0 01| dJERF —
o3 L0000 | [ INFZ 02
g; DBII.'?rST-IlJ T b il
06 OLT_Lem, YMHOXeHUe.
07 1140, i AHano0208bili 8bI800.
05 MIN=0,
03 HTSo0, 04| OUT_scal
10 IM_H=0.
T IN_L=00, 05| ouT
12 P=0, —

AHarnozossbll 8800.

01 2P=314

Ycmeka aHanozoeasl.
lMpumeHsiemcs Ot egedeHus
8 rpozpamMmy aHan0208bixX
KOHCmaHm

PucyHok 7.53.2 - MMpumep ucrnonib3ogaHusi brioka SP(53)
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7.54 SP_M(54) - YcTtaBKa aHanoroBasi MHOrokaHanbHasi

HasHauenue
PyHKLUMOHaNbHbIN 610K (PUCYHOK 7.54.1) npumeHseTca AN opMUPOBaHNS CUTHANOB BHELLHEro 3adaHus.

SP_M(54)
G75P0ii ] SP1 | :
655003 sp2 | = oy

izspizi] P12 . e

PucyHok 7.54.1 - ®yHKyuoHarnbHas cxema brioka «ycmaeka aHasioeoeasi MHo2okaHanbHas» SP_M(54)

01 Out 1

OnucaHune dyHKLMOHaNbLHOro 6noka
Yuncno He3aBNCMMbIX 3a4aT4YMKOB paBHO 12.

MapameTpsbl 1 Bbixoabl 6roka npeacTaBneHsbl B Tabnuue 7.54.1.

Tabnuua 7.54.1

Bxoabl — napameTpbl — BbiXoAbl
No | O603HauyeHune AOwnana3oH 3HaueHue no HasHauyeHue
3HaYeHun yMOJ4aHuo
MapameTpbl
01 | SP1 BeulecTtBeHHOe 0 3HayeHne ycTaBku
02 | SP2 BeulecTtBeHHOe 0 3HayeHne ycTaBku
12 | SP12 BelliecTtBeHHoe 0 3HayeHve yCTaBku
Bbixoabl
01 | OUTO1 BelecTBeHHOE Bbixoa 3agatymka
02 | OUT02 BeuectBeHHoEe Bbixopg 3apgatymka
12 | OUT12 BeulectBeHHoEe Bbixopg 3apatymka

Mpumep npumeHeHns (%\Microl\Alfa 2.0\examples\fbd_54.fbx)
lNocmaHoeka 3adayu: Heobxoaumo Ha 3 aHanoroBbix BbIXOA4a Noaatb curHanbl paeBHble 20 Tex. eguHnuam, 40
1 60 cCOOTBETCTBEHHO.

PeweHue:

Ycmaeka aHanozoeasi m ADT(0S) 2
MHO2O0KaHarslbHasl. 01 ZP1=20. o1 ouUm 01 n0OLT =1
lpumeHsiemcs dnsa 02 p2=40. 02| our2 e o |02 Blaz=0.
8800a 8 rpozpamMmy e 03] QLTS 03 GAN,

04 FP4=0, 04 ouT 4
Hekconbkux (0o 12) 05 P52, 05 [OLTS =1 | |
aHano208bIx 06 FPE=0, a6 OUTE AOT(03) 3
KOHCmaHm a7 2PT=0. a7 ouT? =

05 PE=0, oa{ ol plaEvEs

03 £p3=0, o3 ouTa NP o 02 ElAE=D.

10 EP10=0. 10 [ ouT0 03 GAl=1.

11 2P11=0. 1| o -

12 sP12=0. 12 [ouT12

= AHarnozoeble 8bi800bl.

AHarnozoesbll 8bi800.

PucyHok 7.54.2 - lNpumep ucrnonb3oeaHusi 6rioka SP_M(54)
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7.55 TM(55) - YcTaBka BpeMeHuU

HasHauenue
PyHKLUMOHanNbHbIN 6roK (pucyHok 7.55.1) npumeHseTca AnA OPMUPOBaHUS CUrHana BHELUHEro BPEeMEHHOro
3agaHus.
TM(55)
SET o 01 0ut

PucyHok 7.55.1 - ®yHKkyuoHarnbHas cxema brioka «ycmaeka epemeHu» TM(55)

OnucaHune dyHKLMOHaNbHOro 6roka
®yHKLUMOHanbHbIN 6ok paboTaeT aHanormyHo 6noky SET(53) Tonbko Bbixod U ycTaBka brnoka umetoT opmat

BPEMEHMW.

MapameTpsbl 1 BbiIxoabl 6noka npeactasneHsl B Tabnuue 7.55.1.

Tabnuua 7.55.1
Bxoabl — napameTpbl — BbIXOAbl
No | O6o03HauyeHue AOwnana3oH 3HaueHue no Ha3Ha4yeHue
3HaYeHUi YMOM4YaHUIo
MapameTp
01 | T™ | Bpewmsi | 0:00:00:0 | YcTaBKka BpemeHm
Bbixog
01 | ouT | Bpems | | Bbixos 6noka

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_55.fbx)
lMNocmaroeka 3adayu: Heobxogmnmo 3apgate Ha TIMER(38) Bpemsi naysbl (nepBoe CBOMCTBO (PYHKLIMOHANBHOMO

6ﬂ0Ka), cOenas 3TO CBOMCTBO CBSA3HLIM NapaMeTpoM.

PeweHue:
01 nIlP=1 43TOP 01 [0 TrRA=0:00:00.0 [ g | o 01 noLT=1
o2 tFLT=0:00:00.0| *1 22 dRET 02 din 01
npr[01] 03 02 TM

uckpemHbil 8800. . UCKpemHbIl 8bI800.
AT Tadmep. I

01 ThA=0:00:05.0

Ycmaeka epemeHHasi.
lpumeHsiemcs Onsi egedeHus
8 rpoepamMmy 8pPeMeHHO20
3adaHusi.

PucyHok 7.55.2 - lpumep ucnonb3oeaHusi 6rioka TM(55)
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7.56 TM_M(56) - YcTaBKa BpeMeHU MHOrokaHanbHasi

HasHauenue
PyHKLUMOHanNbHbIN 6ok (pucyHok 7.56.1) npumeHsieTcs And (dOPMMPOBAHUSA CUTHaNoOB BHELLUHEr0 BPEMEHHOMO
3agaHus.

TM_M(56)

01 Out 01

=]
r
=
=
0]
m
-
3
3

12 Out 12

R
=
=
N
w
m
—
3
N
B

PucyHok 7.56.1 - ®yHKUyuoHarnbHas cxema brioka «ycmaska epeMeHuU MHo2oKaHarnbHasa» TM_M(56)

OnucaHue dyHKLMOHaNbHOro 6noka
Yuncno He3aBNCMMbIX 3a4aT4YMKOB paBHO 12.

MapameTpsbl 1 BbiIxoabl 6noka npeacTaBneHsl B Tabnuue 7.56.1.
Tabnuua 7.56.1

Bxopbl — napameTpbl — BbIXoAbl
No | O603Ha4eHune Ownana3soH 3HauveHue no HasHa4veHune
3Ha4YeHUN YyMOn4YaHuto
MapameTpbl
01 | TMO1 Bpewms 0:00:00:0 YcTaBka BpEMEHM
02 | TM02 Bpewmsi 0:00:00:0 YcTaBka BpEMEHU
12 | TM12 Bpewms 0:00:00:0 YcTaBka BpemMeHu
Bbixoabl
01 | OUTO1 Bpewms Bbixop 3apatymka
02 | OUT02 Bpewms Bbixoa 3agatymka
12 | OUT12 Bpewmsi Bbixop 3apgatymka

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_56.fbx)

lMocmaHoeka 3adayu: Heobxogmmo 3apatb Ha TIMER(38) Bpems naysbl (nepBoe CBOMCTBO (DYHKLMOHAMNBHOIO
6roka) n Bpemsi umnyrnbca (BTopoe CBOMCTBO (PyHKLMOHanbHoro 6noka).

PeweHue:

«ETART 01 [01 TRA1=0:00:00.0 01 nOLIT=1
[dOUT  ——— JpeT o2 o1 dOuT diN o
T npeaory os|tETMESOG000| [
npr[02] 04 =
JuckpemHnbil 8b1800.
4o Mynbmueubpamop.

LuckpemHsbie 8800kbI.

TR_M([56) 4 Ycmeaka

01 TRA1=0:00:04.0 | 01| OUTY 8peMeHHas

02 ThA2=0:00:06.0( 02] OUTZ MHO20KaHasibHasl.
03 ThAG=0:00:00.0| 03] OLTS Mpumexsiemcst dnst
04 ThA4=0:00:00.0( 04[ OLT4

D5 ThIS=0:00:00.0 | 05[ DTS 86e0eHusl &

06 ThAG=0:00:00.0| 06 DLTE npoapammy

0T ThAT=0:00:00.0 | OT| QUTT 8pPEMEHHbIX

05 ThAG=0:00:00.0| 0F{ OLUTE 3adanuti (9o 12).

03 ThA3=0:00:00.0) 03| AT
10 T RH0=0:00:00.00 10 | ALT0
1 ThA1=0:00:00.0 111 | AUT1
12 ThH2=0:00:00.00 12 | AUT2

oW

PucyHok 7.56.2 - [pumep ucnonb3o8aHus bnoka TM_M(56)
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7.57 TM_PRG(57) - NMporpaMmHbIA 3apaTymkK

Ha3HaueHue
PyHKLUMOHaNbHbIN 610K (PUCYHOK 7.57.1) chopMUPYET KYCOYHO-NTUHENHYHO (PYHKLIMIO BPEMEHW.
TM_PRG(57)
A -
. 01 nDisp . - : . :
---------- ‘ ! ! : ' 01 01 dRun N
01 eStart o , C : . oz | 02 dPause
02 e5ta 22 | 03 dReset
al .. | 04dEnd
05 eRe
03 dReset | 4 — Py
e 06 nRep
o | 07 nstep'
. . ‘ ‘ e 08 Time
03 gStep : : . jEse  090ut
12 nMode: 1é 2I 35 457
13nStep | ganBLT 06 NELTHR: & e a0 s 20 ; 1 neL T
14Time .+ oooeeees B S Cee e -

PucyHok 7.57.2 - ®yHKyuoHarnbHas cxema brioka «npozpamMmHbil 3adamyuk» TM_PRG(57)

OnucaHune dyHKLMOHanbHoOro 6noka

MporpammHbIA 3a4aTumMK POPMUPYET KYCOYHO-NMHENHYO (PYHKLMIO BPEMEHM, COCTOSILLYI0O U3 HECKOMbKUX (80
48) otpeskoB (03 qSTEP<48). [ina Kkaxgoro oTpeska 3afaeTcs ero MnpogoSKUTENbHOCTb BO BPEMEHW W KOHEYHas
opauHaTa B BHELWHUX hyHKUMOHanbHbIX 6nokax TM_M(56) n SP_M(54). MNMpegycmoTpeHa BO3MOXHOCTb NyckaTb (C
nomolubio nmnynsca Ha Bxoge 01eSTART), octaHaBnmBaTh (C nomoLlblo uMmnynsca Ha Bxoge 02eSTOP) u cbpacbkiBaTth
nporpammy (c nomouybto Bxoga 03dRESET) unu namensia 3HaveHne napametpa 12nMODE c nepenHei naHenu. Takke
npefycMoTpeHa BO3MOXHOCTb nyckaTb  (OCTaHaBnuearthb, cbpacbiBaTb) nporpaMMy UM3MEHSAS  COCTOSHWE
COOTBETCTBYOLLUX MHONKATOPOB ( } (1] B ) c nepeaHeit naHenu ¢ NoMoLLbI0 kNasuLwm «P/A».

b - MporpaMmHbIv 3agaTyuk paboTaer,

M - MPOrpaMMHbI 3a4aT4MK OCTaHOBIEH,

. - MPOrpaMmHbIf 3aaaTynK COpOLLIEH,

N]] - KOHeL, Nporpammbl NPOrpamMMHOro 3agaTtyvka.

Mporpamma MOXeT BbIMOMNHATLCA 3aaHHoe yucno pa3 (napameTtp 02qREP). Ha nvueBow naHenu BO3MOXHO
BUAETb NapameTpbl NporpaMmMHoro 3agatyuka ( gucnnen: «BUXIO» — Homep wara, «3ABOAHHA» — Tekyuiee Bpewms,
«MAPAMETP» — 3Ha4eHue Bbixoga 6rnoka) B pexume paboTbl npy cBedeHun nHankatopa «Mpr».

MporpammHbIA 3agatymk paboTaet BMecTe ¢ yHKUMOHanbHbIMK 6riokamu TM_M(56) n SP_M(54). Konnyectso
HeobxoanMbIX (PyHKLMOHANbHBIX BIIOKOB onpeaenseT nonb3oBaTenb U3 pacyeta 4To ogHa napa TM_M(56) n SP_M(54)
MOXeT 3apaTb A0 12 oTpeskos, TO ecTb napametp 03 qSTEP<12. Ecnun HyxHO 12<qSTEP<24 , Torga B napametpax
nBL.TM1, nBL.SP1, nBL.TM2, nBL.SP2 HyxHO yka3aTb NopsgKoBble HOMepa yxXe ABYyX nap (PyHKUMOHanbHbIX GrOKoB
TM_M(56) u SP_M(54). MakcumanbHO BO3MOXHO MOAKMOYUTL YeTbipe napbl 3Tux 6nokoB. Beixoga aTnx 6GrokoB He
HY>XHO MOAKIoYaTh.

B coctosiHnum cbpoca curHan OUT Ha Bbixoge pyHKUMOHanbHOro 6roka umeeT HadanbHoe 3HadeHne SPO =
napameTp SPO. Nocne nycka curHan OUT HaunMHaeT 3MeHATLCA B COOTBETCTBMU C 3adaHHOW nporpammoint. [NapameTpbl
TMi n SPi BHewHux dyHKUMoHanbHbIx 6rnokoB TM_M(56) n SP_M(54) 3apaloT cOOTBETCTBEHHO MPOOOIMKUTENBHOCTD
OTAENbHBIX YY4aCTKOB MPOrpaMMbl U KOHEYHbIE OpAVHATbI.

CurHan "dRESET" aBndeTcd npuoputeTHbIM, TO eCTb nmpu Hanuuum nor. 1 Ha Bxoge "dRESET" anroputm
nepexoauT B COCTosiHME "cOpoc” 1 He MOXeT ObITb NepeBeaeH B ApYrMe COCTOSHMS HU C MOMOLLbIO NTMUEBOW NaHENM, HK
C MOMOLLbIO AUCKPETHbIX KOMaHA Ha Bxode anroputMma. OgHako, ecnv anropyutm Gbin nepeBedeH B coctosiHue "copoc” ¢
NMOMOLLbI0 NULIEBON NaHenu, oH MoXeT ObiTb NylieH AuckpeTHow komaHpon "eSTART" Ha Bxoge anroputma. Ecnn
komaHabl "eSTART" n "eSTOP" npuwwnu Ha BXog anropMtMa OgHOBPEMEHHO, TO BbIiNONHAeTcs komanaa " eSTOP ",

[Mocne BbINOMHEHUSA MOCMEAHero yyacTtka nporpaMma nepexoguTt B COCTOsiHME "KOHel nporpammbl” (Bbixon
dEND=1), npn atom BbixogHonm curHan OUT 3amopaxwuBaeTtca. Ecnu 3apgaHo konunyectBo nosTtopoB QREP=1,
nporpamMma BbINOMHAETCA OAMH pas, Nocne Yero NepexoanT B COCTOsIHUE "KOHeL, nporpammbl”.

Mpu qREP>1 nporpamma, govasi 4O KOHUA, aBTOMaTU4eCKU MepexoauT B Hadano, OCTaBasiCb B COCTOSIHUU
nycka 4O TeX MOp, NMOKa He 3aKOHYUTCS 3adaHHOe 4MCrOo MOBTOpeHui. [locne KaXaoro OKOHYaHUs MnporpaMmbl
aunckpeTHbln curHan eREP (koHew noBTOpeHMs) Ha BbIXOoAe anropyMTMa Ha OAMH LMK NepexoauT B COCTOosiHME nor.1 n
BHOBb BO3BpaLlaeTcsl B coctosiHue nor.0. [Nocne Toro, kak Bce NOBTOPeHWs ByayT BbINOMHEHLI, MporpaMma nepexoaunT B
cocTosiHMe "koHeL, nporpammbl”, npu aTom curHan dEND cTtaHoBMTCA paBHbIM for.1 U OcTaeTcs B 3TOM COCTOSIHUM A0
Tex nop, noka nporpamMmma He 6yaet cbpolueHa.

Ecnn BxogHow curHan eSTART=1 u cHumaetca curHan cbpoca (1.e. dRESET nepexogut 13 cOCTOSIHUS
dRESET=1 B coctosiHne dRESET=0), To anroputm 3anyckaeTcs (T.e. 3Ta CuTyauus paccMaTpuBaeTCsl Kak NMPUXOA
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nepegHero dpoHTa curHana eSTART). Ecnm eSTART =1 n cHumaeTca curHan octaHoBa (T1.e. eSTOP nepexoaut m3
cocTosiHus eSTOP =1 B eSTOP=0) anroputm octaeTcs B COCTOAHMM "cTon".

NAPAMETP ﬁ
Mpr Sl Gapoe

BUXI
Myck
PucyHok 7.57.1 — PacnpedeneHue uHOukamopos repedHeli naHenu 011s1 npoepaMMHO20 3adamyuka.

TMPRG(57) 1

04 nBL.TM1=4
05 nBL.SP1=

1 | 1 !
1 4 1 !
HITM_M(56) 2| |SP_M(54) 3 |!iTM_M(56) 4: :SP_M(54) 5! TM_M(56) 6; (SP_M(54) 7:i|iTM_M(56) 8: :SP_M(54) 9 !
] " ] '
[} 1 [}

1101 TMO1=... | [01SPO1=... | ! |
[ - S I I I ' '
12TM12=" | |128P 12=. |1 : i
| ! i |
Lo e ﬂ_ ______________________ A e m e m oo b e e !

Bxogpl, napameTpbl 1 BbIXxoAbl 6ri0ka npeacTaBneHbl B Tabnvue 7.57.1.

Tabnuua 7.57.1

Bxogbl — napamMeTpbl — BbIXOAbI
No | O6o3HaueHue OwnanasoH 3Ha4eHue no HasHa4veHune
3Ha4YeHUn yMOn4aHuio
Bxoabl

01 | eSTART 0/1 Myck nporpaMMHOro 3agarymka

02 | eSTOP 0/1 OcTaHoBKa NPOrpaMMHOro 3agaryvka

03 | dRESET 0/1 C6poc nporpaMMHOro 3agartyvka

MapameTpbl

01 | nDISP 1-9 1 Homep gucnnes (Ne«..» Ha naHenu «Mpr»)

02 | gREP 1-99 1 Konnyectso NoBTOPOB Nporpammel

03 | qSTEP 1-48 0 KonnyecTBo Wwaros nporpammel (MporpaMMHoro
3aparyvka)

04 | nBL.TM1 1-99 0 MopsakoBbI HOMEP NEPBOro PyHKUMOHANbLHOro 6oka
MULTI_T

05 | nBL.SP1 1-99 0 MopsifKkoBbIN HOMEP NEPBOro PyHKLUMOHANbLHOro 6rioka
MULTI_SP

06 | nBL.TM2 1-99 0 MopsigkoBbIN HOMEp BTOPOro oyHKLMoHansHoro 6noka
MULTI_T

07 | nBL.SP2 1-99 0 MopsakoBbI HOMep BTOPOro oyHKUMOHaNbLHoro 6oka
MULTI_SP

08 | nBL.TM3 1-99 0 MopsiakoBbIN HOMEP TPETbEro yHKUMOHaNbLHOro 6roka
MULTI_T

09 | nBL.SP3 1-99 0 MopsiakoBbIN HOMEP TPETbEro yHKUMOHaNbLHOro 6roka
MULTI_SP

10 | nBL.TM4 1-99 0 MopsaakoBbI HOMEP YeTBEPTOro PYHKLMOHANBLHOIo
6noka MULTI_ T

11 | nBL.SP4 1-99 0 MopsaakoBbI HOMEP YeTBEePTOro PyHKLMOHaNbLHOro
6noka MULTI_SP

12 | nMODE 0/1/2 0 Pexwum paboTbl 3agaTymnka
(0 — cTon; 1 — naysa; 2 — pabota)

13 | nSTEP 1-48 0 Homep BbInonHseMoro wara

14 | TIME Bpewms 0:00:00:0 TekyLlee Bpems

15 | SPO BelecTBeHHOE 0 HavanbHoe 3Ha4yeHne
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Mpopomkenne Tabnuupl 7.57.1
Bbixoabl
01 | dRUN 0/1 =1 — nporpamMmmHbIn 3agatymk pabotaeT
02 | dPAUSE 0/1 =1 — nporpamMMHbI 3a4aT4YuK B COCTOSIHUM Nay3bl
03 | dRESET 0/1 =1 — cOpoc NporpamMmHoOro 3agaryvka
04 | dEND 0/1 =1 — KOHeL, NporpaMmbl
05 | eREP 0/1 MoBTOp NporpaMmbl (MMMynbLC)
06 | nREP BeulecTtBeHHoOe OcTaBLueecs YMcno NOBTOPEHUN
07 | nSTEP 1-48 Homep BbInonHaeMoro wara
08 | TIME Bpewms Bpewms, ocTaBLleecs 40 KOHLA TEKyLero yyacTtka
09 | OUT BeulecTtBeHHoOe Bbixog 6noka

Mpumep npumeHeHunsa (%\Microl\Alfa 2.0\examples\fbd_57.fbx)

lNocmaHoska 3adayu: Ha aHanoroBLIN BbIXo4 HEO6X04MMO NoaaTth NaBHO N3MEHSAIOLLMIACSA CUrHan.

PeweHue:
TM_PRG{5T) (]

1 nIfP=1 01 nOIEP=1
m [ drUN
b2 tFLT=0:00:00.0 | 1 HASLT 02 qREP=1 ==
AT o |2 GSTER=IZ o2f dpasizE
E 04 BETi=d4 p—
0% B3P 15 03 JRESET
TS 06 ET2=0 04| JEND
nik= 07 B.E2P2=0 — -
oz riTeononn| TTHEIET sTOP 02|0gETSm0 05| :REF AHano208hbil 8b1800.
03 B.2P3=0 6| nREF
10 ET4=0 —
FESET o3 [IVEEF4s0 07 nETEP
- 12 nMODE=2 as| TIME
Pl e ot | dort 13 hETEP=0 =
012 tFLT=0:00:00.0 14 TINME=0:00:00,0| 03] OUT
15 P00,
o
JuckpemHbie 8800kl -
lMpoecpammHbiti
3ad0amuyuk.

lMpumeHsiemcsi 0nsi
r1asHo20 U3MEHEHUS
TM_M(56) 4 3adaHusi 80 epeMeHU

01 The=0:00:04.0 | 01 [ QLT 01 EP1=45. 01 ouUTi
02 ThA2=0:00:06.0] 02 HE 02 Sp2=50. o2 HE
03 ThA3=0:00:04.0) 03 AUTS 035 ZP3=55. 03| OUTS
04 ThA4=0:00:06.0) 04 ALT4 04 ZP4=60, 04| OUT4
05 ThAS=0:00:04.0 | 05 HS 05 EP5S=T0. o5 HS
06 ThAG=0:00:12.0 | 06 AUTE 06 ZP6=50. 06| OUTE
07 TRAT=0:00:02.0 | 0T HT 0T ZPT=50. ar HT
05 TRAG=0:00:15.0 | 05 AUTS 05 EPS=100, 0| QUTS
03 ThA3=0:00:15.0 | 03[ AUTS 03 Ep3=30. 03| oUTa
10 TRA0=0:00:21.0] 10 Hm 10 ZP10=50. 10 Hm
N TRH=0:00:25.0 |11 [ QUT 11 EP11=T0. 1| ouri
12 Thii2=0:01:00.010 12 [ AUT2 12 2P12=30. 12| ouUTi2
v =
Ycmaeka epemeHHasi Ycmaeka aHanozosasi
MHO20KaHarllbHasl. MHO20KaHarllbHas.

PucyHok 7.57.2 - [Npumep ucrionb3oeaHusi brioka TM_PRG(57)
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7.58 RTA(58) - Tanmep-curHanusaTop peanbHOro BpeMeHu

HasHauenue
®PyHKUMOHanNbHbIM  6nok  (pucyHok  7.58.1) npumeHsieTca AnA BBEAEHWS B MNporpamMMmy Monb3osaTtens
KaneH4apHOro BPpeMeHM Kak apryMeHTa BbINOMHEHWUS HEKOTOPbIX (OYHKLNNA.

_‘_iu.'l.llg w
“Gre
[ | ot aerats
_!_! B T
| = Tm

R R F W

PucyHok 7.58.1 - ®yHKyuoHanbHas cxema broka «malMmep-cugHanu3amop peasnbHo2o epemeHu» RTA(58)

OnucaHune dyHKLMOHanbHoOro 6noka

B 6noke nmeetca oanH komnapatop, kotopbin cpabotaet (dALM=1) ecnu 3apgaHHble napameTtpsbl (01 ... 05)
MEHbLUE WM CPaBHWMUCb C TEKYLMMW 3HayYeHusMum BpemeHu u Aatbl. [lapametpom eRST cbpackiBaeTcs BbIXOA
komnapaTopa (dALM = 0).

YcTaHoBMeHWe YacoB NMPOBOANTCH NPU KanmbpoBke.

Bxopbl, napameTphbl 1 BbiIxoAabl 6r10Kka NpeacTaBneHbl B Tabnuue 7.58.1.

Tabnuua 7.58.1

Bxopbl — napameTpbl — BbIXoAbl
No | O603Ha4eHue OwnanasoH 3HauveHue no HasHa4yeHune
3HA4YeHumn YMON4YaHuIo
Bxop
01 [ eRST | | | C6poc Bbixoaa dALM
MapameTpsbl

01 | DAY W 1-7 0 YcTaBka Ans komnapaTtopa (4eHb Hegenm)
02 | DAY 1-31 0 YcTaBka gns komnaparopa (geHb mecsaua)
03 | MONTH 1-12 0 YcTaBka ons komnaparopa (Mecsay roga)
04 | YEAR 0-99 0 YcTaBka Ans komnaparopa (rog)
05 | T™M Bpewms 0 YcTaBka ans komnapaTopa (Bpemsi AHs)

0 — 234 59m

59c¢

Bbixoabl

01 | dALM 0/1 Bbixog 6noka yctaBku
02 | DAY W 1-7 Homep gHs B Hegene
03 | DAY 1-31 JeHb mecsaua
04 | MONTH 1-12 Homep mecsaua
05 | YEAR 0-99 log
06 | TM Bpewms Tekylwee Bpems OHs

0 — 234 59m

59c

http://www.microl.ua

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_58.fbx)
lNocmaHoeka 3a0ayu: BbiBeCTU Ha NepeaHio NaHerb TEKYLUMIA AeHb MECSILL U roA,.

PeweHue:

01 nifP=1

02 tFLT=0:00:00.0

LHuckpemHbiti 8800.

Tatimep-cueHanuzamop
pearnbHO20 8peMEHU.
lpumeHsiemcs Onss egoda
8 rpozpammy peasibHo20
8peMeHuU.

USER(E3)
01 nOIEP=1
02 nTYPE_1=2
- 0% nTTPE_2=2
oA npe(1E] 03 04 nTYPE_3=2 45P_H
Tl 3 TeE Erien —

0& JLED1=0

07 dLED2=0
05 eLAG=0:00:00

npr(10] 10

Tl dEP_L

03 OUT_=P

npra(l] 1
1

17 HET=0.

lNonb3oeamersibckasi
rnaHersib.

PucyHok 7.58.2 - MNpumep ucrnonb3osaHusi brioka RTA(58)
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7.59 RAMP(59) - lluHeHOe U3MeHeHUe napameTpa

HasHauenue
PyHKLUMOHaNbHbIN 610K (prcyHOK 7.59.1) npuMeHsieTcsa Ana AMCTaHLMOHHOTO N3MEHEHNS 3afaHus No NpUHLMNY
"6onbLue” - "MeHbLe”.

RAMP(59)

01 dip | ) o |01 dLim_H
02d0n | g y o | 02dLim L
..—//

03 dRst | » | 030ut

/

PucyHok 7.59.1 - ®yHKyuoHarnbHas cxema brioka «nuHeliHoe usmeHeHue napamempa» RAMP(59)

OnucaHune dyHKLMOHaNbHOro 6rnoka

®PyHKLUMOHanNbHbIN 6ok umeeT ABa amckpeTHbIX Bxoga dUP, dDN, curHanbl, KoTopble ynpaBnsiioT M3MEHEHMEM
BbIxogHoro curHana OUT, n gsa napametpa UP_DIS n DN_DIS, 6nokupytowume pencteus curHanos dUP n dDN
cootBeTcTBeHHO. Ecnn UP_DIS=DN_DIS = 0 n komaHga nogaetcsi Ha Bxog dUP, BbIXOOHOM CuMrHanm yBenuuuBaeTcs,
ecnu Ha Bxog dDN - ymeHbliaetcsa. MNpu dUP=dDN =0 BbixogHOW curHan 3anoMuMHaeTCs.

CKOpOCTb U3MEHEHUs 3adaHusa nepeMeHHa. B nepBbli MOMEHT nocne MOCTYNNeHWs KOMaHObl OHa
MUHMManbHa, 3aTeM yBenuymBaeTcs. Ecnu komaHgoa npepbiBaeTcs M 3aTeM BHOBb MOAAETCsl, CKOPOCTb ONSTh
CTaHOBWUTCA MWHMMAInbHOW, a 3aTeM CHOBa BO3pacTaeT. Takoe CBOWCTBO MO3BOMSET MOMAYYUTb MWHUMAsbHbIE
npvpaLleHuns 3aaHusi U B TO e BPeMs Npu HeobXxoauMOCTH BbICTPO 3MEHUTL 3aJaHne Ha BoNbLUY BEINUYUHY.

CKOpOCTb M3MEHEHMS BLIXOQHOMO CUrHana onpeaensieTcsl BblpaXeHneMm:

Vi=1.1*V(i-1); (7.59.1)
rae V, Vi - Ha4yanbHas CKOpOCTb Y CKOPOCTb B i-OM LIMKIE COOTBETCTBEHHO.
Ecnun komaHgbl dUP 1 dDN geincTByOT OAHOBPEMEHHO, 3TO SKBMBAIIEHTHO OTCYTCTBUIO 06EnX KOMaHa.

Bxopbl, napameTphbl 1 BbiIxoAbl 6r10Kka NpeacTaBneHbl B Tabnuue 7.59.1.

Tabnuua 7.59.1

Bxoabl — napameTpbl — BbiXxoAbl
No | O6o3Ha4eHune OwnanasoH 3Ha4yeHue no HasHa4yeHune
3Ha4YeHUn yMOM4aHuio
Bxoabl
01 | dUP 0/1 KomaHpa "6onblue”
02 | dDN 0/1 KomaHpa "meHblue"
03 | dRST 0/1 KomaHga cbpoca
MapameTpbl
01 | dUP_DIS 0/1 0 CvrHan 3anpeTta KoMmaHdbl UBMEHEHUS BbIXOAa B
Hanpasnexun “bonblie”
02 | dDN_DIS 0/1 0 CwurHan 3anpeTta kKoMmaHAbl KBMEHEHUS BbixO4a B
HanpasneHnn “MenbLue”
03 | SPO BeuectBeHHoEe 0 HavyanbHoe 3Ha4yeHne
04 | RATE BewecTBeHHoe 100 MakcumanbHas ckopocTb
05 | LIM H BeuiecTBeHHoe 100 BepxHsia ycTaBka orpaHu4eHus Bbixoda 6roka
06 | LIM L BelecTBeHHOe 0 HwxHAs1 ycTaBka orpaHMyeHus Bbixoga 6noka
Bbixoabl
01 | dLIM H 0/1 CvrHanusaums orpaHu4eHnst BbIxoga
02 | dLIM L 0/1 CvrHanusaums orpaHu4eHust BbIxoga
03 | OUT BeulectBeHHoe Bbixop 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_59.fbx)

lMocmaHoeka 3alayu: OpraHu3oBaTb JfIMHENHOE WM3MEHEHME aHanoroBoro napameTpa B 3aBUCUMOCTU OT
CUrHanoB Ha OUCKPETHbIX BXO4AX.

PeweHue:
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01 nilP=1 _
o2 FLT=0:00:00,0| ¥ [E2HT dUP 01 [0z 4DM_Di3=0 dLIF_H
= dOM 02 , dLIR_L
DIN{06) 2 —————————— |04 RATE=1. KUl
o niNP=2 dRET 03 ; FNC -
02 tF L7 e0:00:00.0| @1 [0 — AHarnoz08bili 8b1800.

DIN{06) 3 JluHeliHOEe usmeHeHue

- napamempa.
01 nifP=3
02 tFLT=0:00:00.0| 712U lMpumeHsiemsbcs Ons
OUCKpPEeMHOo20
JuckpemHbie 8800bI. yrnpasreHusi

aHaroe08bIM CU2HaIoM
PucyHok 7.58.2 - lNpumep ucnonb3oeaHusi 6rioka RAMP(59)
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7.63 USER(63) - Monb3oBaTenbckasi naHesnb

HasHa4yeHue

PyHKUMOHanNbHbIN 6ok (pucyHoK 7.63.1) npuMeHsieTcs ANA MHAWKAUMM U U3MEHEHUS CUrHanoB, KOTopble
HY>KHO BMAETb NONb30BaTEN0 OAHOBPEMEHHO Ha NepeaHen NaHenun KoOHTpornnepa.

®PyHKLUMOHANbHbIN 610K MOXET MHONUMPOBaTh 3 CUrHarna (B TOM YMcrie CBA3aHHbIX) Ha LMpoBbIX MHAMKaTOpax
nepegHen naHenu koHtponnepa («MAPAMETP», «3ABOAHHA», «BUXIO»), MOXeT MHAMLMPOBATb 2 AWCKPETHbIX
curHana («, v pgucnnes «BUXIA»), moxeT ucnonb3oBaTbCA KakK OAHOKaHamnbHbI 3agatyuk (mpy dSP_EN=1
NpeayCMOTPEH PEXUM yNpaBreHUst 3aaT4YMKOM C NepeaHen NaHenu KoHTponepa).

USER(63)

|
I
16 WM ‘
17 Max | ‘
118 Hyst: ‘
******* | fot | 01dSP H
‘ e .
[ | 02 dSP L
03
SP |e e 1 >
| 03 Out_SP

. ) R U .
06 dled 1. o) 05 dSP_Eny opygy o

M28P0; T M4sp L. |
07 dled 2 N ‘08 tlag : |
| ljl -------- I
L I

PucyHok 7.63.1 - ®yHKyuoHanbHas cxema brioka «nonb3oeamerbckasi naHens» USER(63)

OnucaHune yHKLMOHaNbLHOro 6noka

B koHTponmepe MOXHO MCNonb3oBaTb A0 [LOEBATU «NOMb30BaTENbCKMX MaHenen» wuHavkauun. Homep
«MONb30BATENbCKOW MaHenu» uHOWKaumm ykasbiBaetca napametpom 01 nDISP w wHovumpyetcs uudpoBbiM
nHaukaTopom («Nex»).

MapameTp NTYPE yka3sbiBaeT Tvn curHana (O—uenoe yncno, 1-Bpems, 2—BeLlecTBEHHOE YMCOo) No4aBaeMOro
Ha cooTBeTCTBYyOWMIA uudposor uHamkatop («MAPAMETP», «<3ABOAHHA», «BUXIO»).

MapameTpbl dLED1, dLED2 moryT 6bITe MCMONb30BaHbl Kak UHAMKATOPbI AMCKPETHOIO CUrHamna, To ecTb Ans
MHAMKALMKN 3TUX CUTHANOB Ha NepeaHen naHenu KoOHTponnepa.

[Monb3oBaTenbCKylo MaHenb MOXHO WCMONb30BaTh Kak 3adatyvMk CurHana, TO eCTb C nepeaHen naHenwu
KOHTpOnnepa MOXHO OyaeT yCTaHOBWTb HYXHOE 3HayeHue (3agaHve, KoapduuMeHT), KOTopoe 4epe3 3BEHO
orpaHnyeHns nonagaeT Ha BbIxod yHKUMOHanbHOro 6noka 03 OUT_SP. 31y dyHKUMIO naHenu nonb3oBaTens MOXHO
ucnonb3oBaTb ecnum napametp 05 dSP_EN paeHbin «1». Ons a1oro, HaxaTb kHonky «3AB[MO» uHAvkaTopbl
«3ABOAHHA» HaunHatoT muratb, kHonkamn «3HAUY» (4, v ) ycTaHOBUTL Heobxoaumoe 3HaveHne 3adaHus (SP), ans
NOATBEPXKAEHUSI BBEAEHHOIO 3HaYeHus HaxaTb kKHonky «BBIO», nHankatopbl «3BABOAHHSA» nepectatoT muratb, Ha HUX
oTOBpaxKaeTcs NOAKMIOYEHHbIE BEMUYUHDI, Ha Bbixoae 3adaHus (SP) HoBoe 3HaueHue.

Mapametpbl 13 SP_H u 14 SP_L ucnonb3ylTca ANs OorpaHuWYeHns 3HaveHus 3apaHus, napametp tLAG
yKa3biBaeT 3a0EpXKy BPEMEHM Ha MOosiBNEeHMEe curHana norudeckon «1» Ha Bbixogax 01 dSP_H, 02 dSP_L. Mpwu
KOH(pMrypaumm KoHTponnepa HeobxoAMMO NMOMHUTb, YTO NPW yCTaHOBMEHHbIX 3HaveHusax SP_H n SP_L Ha Bbixope
OUT_SP 6yneT 3HaveHne SP_L < SP < SP_H (Hanpumep, ecnu SP_H=0 1o 1 OUT_SP=0, npu nto6bIx 3Ha4eHusix SP).

Ona BbiBoga Ha nobon M3 Tpex AMCMNEeeB BHELWHEro napameTpa C Apyroro dyHKUMOHanbHoro 6noka,
Heobxoaumo caenaTb CBA3HbIM (oTMeTka link HampotwuB Heobxogumoro napameTpa B MNaHerne CBOWCTB
dyHKuMoHanbHoro 6noka) ceoncteo 09 (amcnnen MAPAMETP) ceoicteo 10 (gucnnen 3ABOAHHA) w/vnu ceoricteo 11
(amncnne BUXIA) n npuBsizaTe Ha CO3AaHHbIA BXOA, BbIXOA C APYroro (hyHKLUMOHanbLHoro 6noka.

MapameTpsbl 1 Bbixoabl 6roka npeactaBneHsl B Tabnuue 7.63.1.

Tabnuua 7.63.1
Bxoabl — napamMeTpbl — BbIX0Abl

No | O6o3HaueHue Anana3oH 3HaueHue no HasHa4yeHue
3HaA4YeHumn yMOM4aHuIo
MapameTpsbl
01 | nDISP 1-9 1 Howmep gucnnes
02 | nTYPE_1 0,1,2 0 Tun curHana napametpa 06 DISP_1
0 - uenoe 4ucno,
1 - Bpems,

2 -BeLLECTBEHHOE YNCO.

03 | nTYPE_2 0,1,2 0 Twn curbana napametpa 07 DISP_2
04 | nNnTYPE_3 0,1,2 0 Tun curHana napametpa 08 DISP_3
05 | dSP_EN 0/1 1 PaspelueHne nameHeHus 3agaHus
06 | dLED1 0/1 0 Bxon OMCKPETHOro nHaukaropa

07 | dLED2 0/1 0 Bxop AUCKPETHOro nHamkaropa

MNpogonxexune Tabnuupbl 7.63.1
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08 | tLAG Bpewmsi 0:00:00:0 3agepxka BknoveHust Bbixogos 01 dSP_H n 02 dSP_L
09 | DISP 1 BelecTBeHHOE 0 Bxon aucnnes «[MTAPAMETP»
10 | DISP 2 BelecTBeHHOe 0 Bxon aucnnes « 3SABOAHHA»
11 | DISP 3 BeuwjectBeHHoEe 0 Bxon aucnnes «BUAXIO»
12 | SP BelecTtBeHHoOe 0 3apgaHve
13 | SP_H BeluecTBeHHoe 100 BepxHss rpaHvua orpaHM4eHns 3agaHus
14 | SP_L BellecTBeHHoe 0 HWKHASA rpaHuua orpaHnyeHus 3agaHns
15 | MAX BelecTBeHHOe 90 YcTaBka curHanmsaumm (Makcumym)
16 | MIN BelecTBeHHoe 10 YcTaBka curHanusauumn (MUHUMYM)
17 | HYST BeulectBeHHoe 0 'McTepesnc curHanmsaumm
Bbixoabl
01| dSP H 0/1 «=1» — 3aaHne orpaHN4YeHO No BEPXHEN rpaHunLe
02 | dSP L 0/1 «=1» — 3aaHne OrpaHN4EeHO NO HWKHEN rpaHuLe
03 | OUT SP BelectBeHHoe Bbixog 3BeHa pyyHOro 3agaryvika (3agaHuve)

Mpumep npumeHeHunsa (%\Microl\Alfa 2.0\examples\fbd_63.fbx)
lNocmaHoeka 3adayu: BbiBeCTU Ha AUCNNen 3Ha4YeHne nNnaBHO M3MEHSeMOro napameTpa ynpaBneHue KoToporo
Npon3BOANTCS C MOMOLLBIO MPEBOr0 U BTOPOro AUCKPETHOrO BXoAa.

PeweHue:
01 nINP=1
o2 FLT=0:00:00,0 | 0T 2T dLIM_H
dLIM_L
01 nINP=2 FNC -
02 erLT=oop:o0, 0| O 49T AHarnoeosblIl 8b1800.
JluHeliHoe uameHeHue
napamempa.
JouT
JuckpemHsbie 8800kl

m lNonb3oeameribckas

1 nDIEP=1
el naHesnb. briok

03 nTTPE 2-2 npumMeHsiemcsi ons
edile S 8bI800a Ha naHesb
0% JLEDT=0
06 dLEDI0 KoHMponnepa
0 aHanoz08bIx
cuzHanoe
OuT_3P

—{ITHYET=0,
PucyHok 7.63.2 - lpumep ucrionb3osaHusi brioka USER(63)

http://www.microl.ua o  MUK-51(H), MUK-52(H) ver. 01.77 . MPMK.421457.005 P32 u3m. 2.01, 06.09.2012



000 "AMTOPI" +7(4722)40-00-02 amtorg.com.ru

103

7.64 RTA_CYC(64) - Umknnyecknn Tanmep-cUrHanmsaTop peasibHOro BpeMeHu

HasHauenue
PyHKLUMOHaNbHbLIN 6ok (pUcyHoK 7.64.1) NnpumeHsieTca ANA BBEAEHWS B NporpaMMmy Monb3oBaTens BPEMEHU
KaK aprymeHTa BbINOMHEHNSA HEKOTOPLIX PYHKLMA.

RTA_CYC(64)

________________

H :
s |02 Time

PucyHok 7.64.1 - ®yHKyuoOHanbHas cxema brioka «uKnudeckuli malmep-cugHanu3amop peasabHo20 8peMeHU»
RTA_CYC(64)

01 dAlg

OnucaHune dyHKLMOHaNbLHOro 6noka
B 6noke nmeetca oauvH komnapatop KoTopbli paboTaeT B 3oHe napameTtpoB 01MIN n 02MAX. 3HayeHue
BpeMeHu 6epeTcst 3 CUCTEMHbIX YacoB.

MapameTpsbl 1 Bbixoabl 6roka npeacTaBneHsbl B Tabnuue 7.64.1.

Tabnuua 7.64.1
Bxoabl — napameTpbl — BbiXxoAbl
No | O6o3HauyeHue Owana3oH 3HaueHue no HasHauyeHue
3Ha4YeHuUn yMOJ4aHuo
MapameTpbl
01 | TM1 Bpewms YcTaBka ons komnaparopa
(00:00:00.0 — 0:00:00.0
23:59:59.9)
02 | TM2 Bpewms YcTaBka gns komnapaTopa
(00:00:00.0 — 0:00:00.0
23:59:59.9)

Bbixoabl

01 | dALM 0/1
02 | TIME Bpewms Tekylee Bpems
(00:00:00.0 —
23:59:59.9)

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_64.fbx)

lMocmaHoeka 3adaqyu: Heobxoanmo Kaxapli AeHb nogaBatb nornyeckyto «1» ot 10:00 go 12:30 Ha ANCKPETHBIN
BbIXOA.

PeweHue:

Luknuyeckuti maimvep GUGS= {2 JuckpemHsbiti 81600
-CueHanu3eamop 01 TRA=A0:00:00.0 5 | 400 01 RO =1
- —

dif o1
peasibHo20 8peMeHU. 02 ThA2=12:30:00.0 gal TynaE

PucyHok 7.64.2 - MNpumep ucrnonb3ogaHusi 6rioka RTA_CYC(64)
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7.65 STEP(65) - lornyeckas waroBas nporpamMmma

HasHauenue
®PyHKUMOHanNbHbIN 6ok (pucyHok 7.65.1) npumeHsieTcs AnNs opraHusauuy LaroBOW NporpaMmbl, Kotopas
BbINOMHAET ONpeAeneHHyo nocneaoBaTenbHOCTb AENCTBUN.

STEP(65)
01 dRun
01 eStart ot CocToAHue —
= | 0z2dP
02 eStop @ S auge
War Net 03 dReset
03 eReset [ @ o | 04 dEnd
04 dCond1 | o ;',.,Nu',:n'ﬂT x'fm'f: S | 05 eStep
"""" o = | 06 nNum
@ | 07 nStep
(nNumzy T = | 08 dDot
10 dCond7 |
War Ne7 | peeeee-e--- e o
11dConds | w | 14 dDot7
LWiar Neg
15| 15 dDot8
:'rfl\]u'r'n'a'T T:'T’M’S"; £ | 16 Time

PucyHok 7.65.1 - ®yHKyuoHanbHas cxema brioka «ioaudeckas wazoeas npozpamma» STEP(65)

OnucaHune yHKLMOHaNbLHOro 6noka

Anroputm cogepxut 8 Laros, nepexod OT OAHOro wWara K ApYyroMy BbINOMHAETCA WM MO YCMOBWIO, Korga
dCond ctaHoBUTCA paBHbIM 1 MNM N0 UCTeYeHun BpeMeHu cooTBeTcTBytowero wara TMi. Mpu aTtom cpabaTtbiBaeT
COOTBETCTBYOLWMIA AUCKpeTHbIN Bbixod dOTi.

Ecnn oo mncteveHns KOHTPONbHOrO BpeMeHu cooTeeTcTBytowero wara TMi ycnosvue He GyaeTt BbINOMHEHO
(dCondi =0), To noBeaeHWe nporpammbl 3aBUcuT OT napameTpa nNumi. MNpy 3ToM BO3MOXHbI criegytoLime 4 BapuaHTa:

1) ecnn nNumi =0, To ycTtaHaBnmBaeTcs Bbixog dOTi=1 1 nporpamMmma nepexoauT K BbINOMHEHNIO CreayoLLero
wara;

2) ecnv nNumi >0, npu 3TOM B nporpamme nmeeTcsa pyHKuMoHanbHbin 6nok STEP ¢ Homepom 6noka paBHbIM
nNumi, To cocTosHue BbiIxoAa TEKyLlero Liara He W3MEeHSIeTCs, Mporpamma nepexoauT K MnepBoMy Liary 3Toro
anropuTMa 1 NpoaoMmKaeT BbIMONHATLCS;

3) ecn nNumi >0, Ho wara ¢ Homepom NNumi He cyLlecTByeT, TO BbINOMHEHWE NPOrpaMMbl NpekpallaeTcs u
OHa NepexoaunT B COCTOSIHNE OXMAaHWs 1 Ha Bbixode 6roka dPause nosiBnsieTcst curHan BbICOKOTrO YPOBHS;

4) ecnn nNumi <0, To cocTosiHue Bbixoga Tekyulero wara dOTi HE M3MEHSIeTCs, Mporpamma nepexoauTt K
BbIMOMTHEHWIO CreAYIOLLero wara, HO npegBapuTenbHO OOHYNATCA BbIXOAbLI BCex wwaroB anroputma STEP, nmerowmx
HoMep | nNumi | .

[Mocne BbINONHEHUS NOcneaHero wara anropytMa 1 B TOM Criydae, Korga B 3TOM 3Tarne He 3anporpaMmMypoBaH
nepexo Ha Apyrow war, To nporpaMmmMa nepexoanT B COCTOsHME "KOHew nporpammbl”, Ha Beixoge dEnd nossnsetcs
CWrHarn BbICOKOrO YPOBHSI.

Bxopbl, napameTphbl 1 BbiIxoAbl 6r10Kka NpeacTaBneHbl B Tabnuue 7.65.1.

Tabnuua 7.65.1

Bxoabl — napameTpbl — BbIXoAbl
No | O6o3Ha4eHue OwnanasoH 3HauveHue no HasHa4yeHue
3HaYeHUwn YMON4YaHuIo
Bxoabl
01 | eSTART 0/1 Myck nporpammbl
02 | eSTOP 0/1 OcTaHoBKa nporpammbl
03 | dRESET 0/1 C6poc nporpaMmmbl
04 | dCond1 0/1 Ycnosue 1-oro wara nporpaMmel
05 | dCond2 0/1 Ycnosue 2-0ro wara nporpaMmbl
06 | dCond3 0/1 Ycnosue 3-oro wara nporpaMmbl
07 | dCond4 0/1 Ycnosue 4-oro wara nporpammbi
08 | dCond5 0/1 Ycnosue 5-0ro wara nporpammbi
09 | dCond6 0/1 Ycnosue 6-0oro wara nporpaMmbl
10 | dCond7 0/1 Ycnosue 7-0ro wara nporpaMmbl
11 | dCond8 0/1 Ycnosue 8-0ro wara nporpammbi
MapameTpbl
01 | nDISP 1-9 1 Homep gucnnes (Ne«..» Ha naHenu «[pry»)
02 | nOPER 0/1 0 Pexunm pyHkumoHmpoBanus 0 — ogHopas. 1 — uumkn.
03 | gSTEP 1-8 1 KonuyecTtBo Lwaros nporpammbil
04 | nNUM1 -8-8 0 MapameTp 1-oro wara nporpaMmmel
05 | nNUM2 -8-8 0 MapameTp 2-oro wara nporpaMmmel
06 | nNUM3 -8-8 0 MapameTp 3-0ro wara nporpamMmmel
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07 | nNUM4 -8-8 0 MapameTp 4-oro wara nporpaMmmel
08 | nNUM5 -8-8 0 [MapameTp 5-oro wara nporpammbl
09 | nNUM6 -8-8 0 [MapameTp 6-0ro wara nporpammbl
10 | nNUM7 -8-8 0 [MapameTp 7-0ro wara nporpammel
11 | nNUMS8 -8-8 0 MapameTp 8-oro wara nporpammel
12 | nMODE 0/1/2 0 Pexwum paboTsl 6rnoka

(0 — cton; 1 — naysa; 2 — pabota)
13 | nSTEP 1-8 0 Howmep BbinonHsiemMoro Liara
14 | TIME Bpems 0:00:00:0 TekyLlee Bpems
15 | TM1 Bpems 0:00:00:0 KoHTponbHoe Bpems 1-oro wwara
16 | TM2 Bpemsa 0:00:00:0 KoHTponbHoOe Bpemsi 2-0ro wara
17 | TM3 Bpemsa 0:00:00:0 KoHTponbHoe Bpemsi 3-0ro wara
18 | TM4 Bpems 0:00:00:0 KoHTponbHoe Bpemsi 4-0ro wara
19 | TMS Bpems 0:00:00:0 KoHTponbHoe BpemMs 5-oro wwara
20 | TM6 Bpems 0:00:00:0 KoHTponbHOe BpeMsi 6-0ro Liara
21 | TM7 Bpemsa 0:00:00:0 KoHTponbHOe Bpemsi 7-0ro wara
22 | TM8 Bpems 0:00:00:0 KoHTponbHoe Bpemsi 8-0ro wara

Bbixoabl

01 | dRUN 0/1 =1 — nporpamma paboTtaet
02 | dPAUSE 0/1 =1 — nporpamMma B COCTOSIHAM Nay3bl
03 | dRESET 0/1 =1 — cbpoc nporpammbl
04 | dEND 0/1 =1 — KOHeL NporpaMmbl
05 | eSTEP 0—1 ®PpoHT Npu Nepexofe Ha HOBbIW LIar NporpaMmbl
06 | nNUM -8-8 [MapameTp TeKkyLlero wara nporpaMmmebl
07 | nSTEP 1-8 Homep BbInonHseMoro wara
08 | dOT1 0/1 CuvrHan 06 okoH4YaHuM 1-0ro Lara nporpaMmbl
09 | dOT2 0/1 CuvrHan 06 oKOH4YaHWM 2-0ro Lara nporpaMmbl
10 | dOT3 0/1 CwurHan o6 okoH4aHuK 3-0ro wara nporpammbl
11 | dOT4 0/1 CwurHan o6 okoH4YaHuM 4-0ro wara nporpammbl
12 | dOT5 0/1 CwurHan o6 okoH4YaHUK 5-oro wara nporpammbl
13 | dOT6 0/1 CuvrHan 06 okoH4YaHWM 6-0ro Lara nporpaMmbl
14 | dOT7 0/1 CwvirHan 06 oKOH4YaHWK 7-0ro Lara nporpaMmbl
15 | dOT8 0/1 CwurHan o6 okoH4aHuK 8-oro wara nporpammbl
16 | TIME Bpems Tekyuwee Bpems

http://www.microl.ua

Mpumep npumeHeHns (%\Microl\Alfa 2.0\examples\fbd_65.fbx)
lNocmaHoeka 3ad0ayu: HeobxoaMmo opraHn3oBaTb NOLLAroBbI NEPEXO N0 UCTEYEHUIO BPEMEHU ANs wara.

PeweHue:
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1 nDIEP=1 li dRLIN

ETART 01 |02 nOPER=0 APELIZE

= 0% qeTER=S [GRESET

ror oo SAER (I

_ i =

LuckpemHsbiii 8600 > 0% nNURZ =60

Tativep JREZET 03{07 nhUM4=0
——— " |05 nHUKE=0

doONDl 04 f',:?n“,f,“,_",',[‘,,ﬂfgﬂ:'

01 nINP=1 d5TOP o |01 TM=0:000.0
02 LFLT=0:00:00.0 o

JOUT
dRET 02 02 Th

1 nMUME=0
dCOMD2 05 E nPODE=2

dCOMDS 06

v

Jloauyeckas waesoeas
npozpamMma.
lMpumeHsiemcs 0nsi
peanuzayuu
rnowaeoebix
nepexodos

TIMER(3G
dETOF Of 01 Tr=0:00:20.0

LHuckpemHbili 6800

AHarnoeosbll 8bIx00

AOT(08) g
d5TOP 01 |01 TM=00050.0 40T 01 nOLT =1
02 tFLT=0:00:00.0 o | NP o 02 ElAg=0,
N 03 GAlN=0.
HuckpemHsbiti 600 -

Tatimep

PucyHok 7.65.2 - [pumep ucrionb3o08aHusi 6rioka STEP(65)
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7.68 RTA_COR(68) - CuHXxpoHM3aLus peanbHOro BpeMeHu

HasHa4yeHue
®PyHKUMOHanNbHbIN 6nok  (pucyHok 7.68.1) npuMeHsieTcs ONA  CMHXPOHU3auuW BPEMEHW KOHTponnepa C
BpemeHeM Ha [1K

RTA_COR(68)

o | 01Day W
02 Da

03 Month
04 Year
05 Hourp
06 Min,
07 Sec,

01 Day_W !
102 Day

:03 Month
04 Year
105 Hour

+06 Min

107 Sec

108 Sync

= W R R B [E

PucyHok 7.68.1 - ®yHKkyuoHarnbHas cxema brioka CUHXpoHuU3ayuu peasibHo20 epemeHu RTA_COR(68)

OnucaHune yHKLMOHaNbLHOro 6noka

MapameTpamu 6roka SBNSTCA BPEMEHHbIE YCTaBKU, MPU UX U3MEHEHUM B pPeXMMe OTNagku U nocrnegyoLlen
3anMcK UX B KOHTpornnep, Npubop CUHXPOHU3YET yKasaHHble AaTy M BpeMsi. YCTaHOBMIEHME YacoB MPOBOAUTCS MpU
KanmbpoBke.

MapameTpsbl 1 Bbixoabl 6noka npefcTaBneHsbl B Tabnuue 7.68.1.

Tabnuua 7.68.1

MapameTpbl — BbixoAbl
Ne | O6o3HauyeHue Owana3oH 3HaueHue no HasHa4veHune
3HaYeHun yMOJ4aHuo
MapameTpsbl
01 | DAY_W 1-7 0 [eHb Hepenn
02 | DAY 1-31 0 [eHb mecsaua
03 | MONTH 1-12 0 Mecsu,
04 | YEAR 0-99 0 lopg
05 | HOUR 0-23 0 Yachl
06 | MIN 0-59 0 MuHyTbI
07 | SEC 0-59 0 CekyHabl
08 | SYNC 0/1 0 CuvHxpoHu3aumsi. He ncnonsayetcs
Bbixoabl
01 | DAY_W 1-7 [eHb Hepenn
02 | DAY 1-31 [eHb mecsaua
03 | MONTH 1-12 Mecsy,
04 | YEAR 0-99 lopn
05 | HOUR 0-23 Yachl
06 | MIN 0-59 MuHyTbI
07 | SEC 0-59 CekyHabl

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_68.fbx)

lMocmaHoeka 3adayu: HeobGxoouMo KoppekTupoBaTb Yacbl pearnbHOro BPeMEeHU OTHocuTenbHO BpeMeHu K
(TonbKO NpY NOAKIIOYEHHOM MHTEpdeENice).

PeweHue:

CUHXpOHU3amop
pearnbHO20 8pEeMEHU.
lMpumeHsiemcs 0nsa
CUHXPOHU3ayuu
spemeHu Ha K u
8HYMPEHHUX Yacos
KOHmpornnepa

01 DAY _tw=0
02 DAT=0
03 MOMNTH=0
04 YEAR=0
05 HOUR=0

PucyHok 7.68.2 - lNpumep ucrnionb3osaHusi brioka RTA_COR(68)
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8 ®PyHKUMOHaNbHbIEe GNTOKU perynaTopoB

8.60 PID(60) - PerynaTop aHanoroBbIn

HasHauyeHue
®yHKUMOHanNbHbIN 6ok (pucyHok 8.60.1) npeaHasHaveH Ans noctpoeHust koHTypos lMUO-perynuposaHus ¢
MCMNOMb30BaHNEM aHanoroBbIX UCMOMHUTENbHBIX MEXaHN3MOB.

PID{60}) 1
01 nOIER=1.
02 nOIR=1. 01| draAN
03 nETR=0. oz| dLoc
04 nTTPE=0. —
05 nRNT_SP=0. |05 dMAX
06 nCaony=0.
07 JTRK=0. Q4] drain
P 0 g nhdode=, a5 | 40U
03 Tl=0:01:00.0 —
10 TD=0:00:00.0 |06) JOUT.
11 Kp=1.
12 Zp=50, o7 ouT
15 SP.ext=0. & delra
14 OLIT=0. —
v15 P.rng=100.

PucyHok 8.60.1 - ®yHkyuoHanbHbil 610k PID(60)

®yHkumoHaneHbIn 6rok PID(60) BbinonHaeT dyHkuun HacTpameaemoro MNMU-perynatopa ¢ AONOMHUTENbHBIMU
BO3MOXHOCTAMM, TaKUMU Kak:
1.  ®opmupoBaHue Ha Bbixoae perynstopa 6e3onacHOro BO3AeNCTBUS NO BHELLHEN KOMaHAE;
2. 4 pexwuma paboTbl:
®  pY4YHOW — yrpaBreHve Cc NnepegHen naHenv;
e  nokanbHbI — ynpasnenue MNO-perynatopom ¢ BHYTPEHHUM 3adaHueM;
e  KkackagHbln - ynpasneHue MNMNO-perynatopom ¢ BHELWHUM 3a4aHueM Unu 3agaHmem OT MporpamMmHOro 3agartymka;
e CcrefAawmi — OCTaHOBKa perynatopa C aBTOMAaTUYECKMM CreXeHWeM 3a 3HayeHneMm Bblxoga Onoka ans
nocnepytouero 6e3yaapHoro nepexoia B Apyrov pexvm paboThl;
3.  ®yHKUMA NpeaBapeHns ynpasnsaloLwero BO3AENCTBUS perynarTopa;
4.  ®yHKUMS KOpPPEKUMM CUMTHana paccornacoBaHus perynsropa.

Bnok ocywectenser [MO-anroputm o6paboTtkm BxogHoro curHana. KomnoweHwtsl 1 -, U - n [
npefHasHayeHHble aAns  obpaboTkM BXOOHOrO CurHama, MOryT ObiTb  aKTMBU3MPOBAHbLI WINW  BbIKIIOYEHbI B
MHAMBKAYanNbHOM nopsiake. 3To no3BonseT KoHdurypuposats -, M-, MO- n NMAO- perynatopsi.

MapameTpbl hyHKUMOHanbLHOro 6noka
Bxopgpl, napameTpbl 1 BbixoAbl 6r10ka npeacTaBneHbl B Tabnvue 8.60.1.

MapameTp 071 nDISP 3apaeTr Homep Auvcnnes perynatopa. MakcumanbHOe KONMMYEecTBO WCMONb3yeMbiX B
nporpamme koHTponnepa perynatopoB (MWL - aHanorosbix, MO - nmnynecHbix, MWL - KackagHbIX a Takke genbTa-
perynatopoB) — 9. Kaxabl perynstop OOMKEH MMETb CBOW YHUKanbHbIA HOMEP, MO KOTOpOMy OyaeT nmpou3sBoauTcs
noeHTndukauns perynatopos Ha nepeaHen naHenu KoHTpornepa (aucnnen Ne).

MapameTp 02 nDIR onpepenseT HanpasneHve Aencteuns perynatopa. Npu obpatHom gencTeum perynsitopa
(02 nDIR = 0) paccornacoBaHue paccynTbiBaeTcs No hopmMyne E = —(pv — SP). Bbixog perynsitopa byaeT ysenuumsarbCs,
€ecnu perynvpyembln napameTp OygeT MeHblle 3agaHus, U HaobopoT, yMEHbLIATLCS, €CNu perynupyemMbliini napameTp
6ynet 6onblue 3agaHus (8.60.1):

02 nDIR = 0: PV <SP = OUTT )
PV > SP = OUT { (8.60.1)
Mpn npamom penictBum perynatopa (02 nDIR = 1), paccornacoBaHue paccuuTbiBaeTca no opmyne
E =PV —SP. Bbixog perynsatopa OyaeT yBenuuMBaTtbCs, €Cnv perynupyemMbin napametp 6yaet Gonblie 3agaHus, u
HaobopOT, yMEHbLUATLCH, €CNW perynupyemblii napameTp byaet MmeHbLue 3agaHus (8.60.2):

PV <SP = OUT { (8.60.2)

MapameTp 03 nSTR onpegensieT CTPYKTypy perynsatopa:
1. 03 nSTR = 0 — napannenbHas;
2. 03 nSTR = 1 — cMellaHHas.

Anroputmuyeckme cxembl MUO-perynatopa B cnyvyae napansfenbHON U CMEeLIaHHOW CTPYKTYPbl MoKasaHbl Ha
pucyHke 8.60.2.
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Bxoabl — napamMeTpbl — BbIXOAbl
No | O6o3HaueHue Owana3oH 3Ha4yeHue no HasHa4yeHune
3Ha4YeHUn YMOJT4aHUIo
Bxoabl
01 | PV | BeuiecTBeHHoe | | Bxog perynsitopa
MapameTpbl
01 | nDISP 1-9 1 Homep aucnnes
02 | nDIR 0/1 0 HanpaBneHlile ,D,eI7ICTBVI:i| perynsartopa
(0-obpatHbIn, 1-npsmon)
03 | nSTR 0/1 0 CrpykTypa perynsTtopa (0-napanenbHbiit, 1-cMeLlaHbiin)
04 | nTYPE 0,1,2 0 Tun perynatopa (0 — MAG; 1,2 — He wrcn.)
KonnyecTtBo ucnonb3yembix 3agaHni
05 | SP_Q 1,2 0 1 — BHYTPEHHAA 3a4aHHas TOYKa;
2 — BHYTPEHHSS / BHELWWHAS 3a4aHHas Touka
y X
y=SQRT(X)
06 | NCONV 0,1,2,3,4,5 0 y=logX
y e
y=x2
y=1/x
07 | dTRK 0/1 Komanga YCTaHOBKY Ha BbIXOAE perynstopa 6e3onacHoro
3HayeHus Bosgenictems (napametp 21 TRK_VAL)
08 | nMODE 0,1,2 0 Pexum pabotbl (0-PY, 1-1TY, 2-KY)
09 | TI Bpemsi 0:02:00:0 Bpems nHterpmpoBaHus perynatopa
10 | TD Bpewms 0:00:00:0 Bpems anddepeHumpoBaHns perynaropa
11 | KP BelecTBeHHOEe 1 KoathdmumeHT ycuneHuns perynartopa
12 | SP BeuiecTtBeHHOE 0 3agaHue perynsitopy
13 | SP_EXTERN BeliecTBeHHOE 0 BHeluHee 3agaHne perynaTopa
14 | OUT BellecTBeHHOE 0 Boixog perynatopa 0-100%
15 | PV_RANGE BelecTBeHHOE 100 [dnanasoH n3amMeHeHus perynupyemMoro napameTpa
16 | SP_H BeulecTBeHHOE 100 OrpaHunyeHve 3agaHus (BepxHee)
17 | SP_L BeliecTtBeHHOE 0 OrpaHunyeHne 3agaHus (HuxHee)
18 | SP RATE BeuectBeHHoE 100 CKOPOCTb M3MEHEHUS! 3afaHus, TeX. ef. / MUH.
19 | OUT H BeluecTBeHHOE 100 OrpaHuyeHmne Bbixoga perynsitopa (BepxHee)
20 | OUT L BeliecTBeHHOE 0 OrpaHnyeHve BbIxoAa perynsaropa (HmwkHee)
21 | TRK VAL BeulecTtBeHHoOe 0 3HavyeHne 6e3onacHoOro Bo3aencTBuns
22 | DEV_MAX BellecTBeHHOe 0 YcTaBku curHannsaummn OTKIOHEHUS perynmpyemMoro
napameTpa OT 3aJaHHOM TOYKM (CUrHanuaauusi
23 | DEV_MIN BeluecTaeHHOe 0 ﬂegmauMgHHaﬂ) a ( H
24 | DEV _HYS BeliecTBeHHOE 0 'McTepesnc curHanvsauum napameTpa
25 | FF_VAL BeliecTBeHHOE 0 MpenBapeHue ynpaBnsawLEro BO3AENCTBUS perynaropa
26 | FF_GAIN BellecTBeHHOe 0 KoadhpumumeHT ycunexHme npegsapeHus
27 | FF H BellecTBeHHOe 0 OrpaHuyeHve npeaBapeHns (BepxHee)
28 | FF L BelecTBeHHOE 0 OrpaHuyeHve npeaBapeHns (HUXHeE)
29 | COR_VAL BBl ecTREHHOS 0 Bxopn 3BeHa koppeKuun perynMpyemoro napameTpa
perynaTopa
30 | COR _GAIN BellecTBeHHOe 0 KoadhpumumeHT ycuneHums curHana Koppekumm
31 | COR H BellecTBeHHOE 0 OrpaHnyeHve curHana Kkoppekuun (BepxHee)
32 | COR L BelecTBeHHOe 0 OrpaHnyeHve curHana Koppekuum (HmxHee)
33 | FB BeulecTtBeHHOe 0 He ucnonbayetcs
Bbixoabl
01 | dMAN 0/1 CoctosHue perynsatopa (0-aBT, 1-pyy)
02 | dLOC 0/1 WMcnonb3dyemas 3agaHHas Touka (0-BHew, 1-BHYTP.)
03 | dMAX 0/1 Bbixon curHanusaumm npeBbILLEHNS perynmpyembiM
napametpom yctasku DEV_MAX
04 | dMIN 0/1 Bbixoa curHanusaumm npeBbILEHNsT perynupyembiM
napameTtpom yctaskm DEV MIN
05 | dOUT H 0/1 Bbixoa perynsatopa orpaHvyeH no BepXH. 3HaYEHUIO
06 | dOUT L 0/1 Bbixog perynatopa orpaHWYeH Mo HYDKH. 3HaYEHUIO
07 | OUT BeliecTtBeHHOE AHanoroBsbIN BbIXo perynsitopa
08 | DELTA BellecTseHHoe PaccornacosaHune perynstopa B % BXO4HOro napameTpa
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Ep Kp

1% N E() 1% + i)
il _[df I :)_YED L L fj'dr - O)—

EU + 0 +
d d
= el
% ot 2t
a) 0)

a — napannensHas cmpykmypa [M10-peeynamopa; 6 — cmewarHas cmpykmypa [T1[-peaynsmopa.
PucyHok 8.60.2 — Cmpykmypsbi [T /[J-peaynsmopa

CornacHo pucyHka 8.60.2, ana napannenbHOW CTPYKTYpbl perynatopa nepeaarovHas oyHKUMSA MeeT BUA;

9t dE(t) (8.60.3)
Yt)=K -E(t)+— [E(t)dt+ T, —, o
O=KG, O3 BT, =0

Ons cMeluaHHoMn CTPYKTYpbI perynatopa nepegatoyHas (byHKLl,l/Iﬂ nMeet Bua:

Kp t dE(t
Yt)=K -E(t)+ °p [E(t)dt+T 9E® , (8.60.4)
P T o d dt
i
roe: K = — k03achduLmMeHT nponopumoHanbLHoOCTK perynaTtopa (napametp 11 Kp);

p

Ti — BpeMs MHTerpupoBaHus perynatopa (napametp 09 TJ);

Td — BpeMs anddepeHumnpoBaHus perynsatopa (napametp 10 TD).

CyMMapHO: Mpy UCNOMNb30BaHWN CMELLAHHOW CTPYKTYPbl perynstopa, B CpaBHEHUN C napannenbHOW, BNnsHue
UHTerpansHoun coctaensioLen T; ysenuumnsaetcs B K, pas.

®opmynbl (8.60.3) u (8.60.4) cooTBeTCTBYIOT NepefaTodHbIM (hyHKUMAM aHamnorosbix MWO-perynsatopos. B
perynaTtopax koHTponnepa MUK-51 ncnonb3aytoTca npubnukeHHsle oopMyribl pacyeTa nepeaaToyHbIX YHKLUA B CBS3N
¢ Tem, yto MUK-51 aBnsaetca ungposbIM ycTpoicTBOM. COOTBETCTBEHHO, pacyeT UHTErpansHon n auddepeHumnansHon
COCTaBAOLWNX BbINOMHAETCA YMCMOBBIMM MeToAaMu (C BbICOKOW TOYHOCTbIO) C MOMPaBKOW Ha AMCKPETU3aumio BO
BPEMEHM 3Ha4eHus paccornacoBaHus. Takum obpasom, nepegatovHas yHkuma MAO-perynaropa onsg napannensHon
CTPYKTYpbl umeeT Bup, (8.60.5):

AE,

1 n

Y, =K, E,+=— Y E -At+Td=_", (8.60.5)

Ti i=0 At
ONS CMEeLUaHHOW CTPYKTYpbI perynaTopa nepefgatodHas dyHkums nveet sug (8.60.6):

K, & AE,

Y, =K, E +-2>E -At+Td=", (8.60.6)
T = At

roe: K o~ K03 hMLMEHT NponopLmMoHansHocTu perynatopa (napameTp 171 Kp);

Ti — Bpems nHTerpmpoBaHus perynatopa (napametp 09 TI);

Td — Bpems anddepeHuupoBaHns perynaropa (napametp 10 TD).

Ei — pas3HOCTb MeXAy 3aaHueM perynatopa n TeKyLLMM 3HadvyeHnem Ti KOHTPONMpyeMon BENNYMHbI;
AE,; - pastocts mexay asyms coceaHnmm sHavermamn E. n E,

At - Bpems mexay asyms cocearmmm nsmepernsmn 1, u T,

n
Z Ei -HaKoMMeHHas NHTerpasnbHas CyMma paccoriacoBaHuii.
i=0

MapameTp 04 nTYPE oteevaeT 3a Tvn NN-perynatopa (0 — no ymonyaHuio).
MapameTp 05 NnQNT_SP oTBeYaeT 3a KONMYECTBO UCMONb3yeMbIX 3aJaHui:

1- BHYTPEHHAA 3a4aHHaaA TOYKa;
2 — BHYTPEHHSAA / BHELWHAS 3a4aHHas TOYKa.
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Mpn BbIGope 05 NnQNT_SP = 1, koHTponnep 6yaeT paboTaTb TONbKO B OBYX PEXUMaX: PyyHOU pexum —
ynpaBneHne BbIXOOOM BPYYHYKO C nepedHel naHenu KOHTponnepa knasuwamu “Gonblue”’-“MeHbLIe” U C BEPXHEro
ypoBHs (IMK) v s1okanbHbIl pexxum — ynpasnexue MNAO-perynsTopom ¢ BHYTPEHHUM 3aaHMEM.

Mpu 05 nQNT_SP = 2 perynatop MoXeT paboTaTh elle B TpeTbeM pexume — KACKAOHOM.

MapameTpom 06 nConv BbIGMPaETCA OMH 13 LLIECTU TUMNOB MaTEMaTUYECKOro NpeobpasoBaHus:
1. Egyx =E; (8Ha4enmne 06 nConv = 0)

2. Egyix = |E| ; (3Hauyenmne 06 nConv = 1)
3. Eg,x = logE; (3HaueHune 06 nConv = 2)
4. Eguix :eE ; (3HayeHne 06 nConv = 3)
S Eppix = EZ; (sHaueHune 06 nConv = 4)
1
6. Eg,x = — - (3HayeHune 06 nConv = 5)
E

Mpw BeIGOpe napameTpa 06 nConv = 0 (Eg,x = E) curHan paccornacosaxust npoxoauT Yepes aToT 6ok Ges

nameHeHus (pucyHok 8.60.3). Ecnu BbiOpaH napametp 06 nConv = 1, TO Ha Bbixoge Onoka nomyyYum curHan,
npeacTaBneHHbln Ha pucyHke 8.60.4. B aTtom cnyyae, npu ManoMm paccornacoBaHWv, BbIXOAHOW curHan
paccornacoBaHuns byaet 6onblue, Yem BxogHOW. Takum obpasom, perynstop byaeTt BbicTpee pearvpoBaTtb Npy ManbIX
3HaveHnsAX paccornacoBaHus. Ho npu Gonblumx 3HaAYEHUsIX paccornacoBaHWSA BbIXOLHOW CUrHaMm paccoriiacoBaHus
OydeT 3HauMTenbHO MeHbLUe BXOAHOro, NoatoMmy perynsatop OygeT MedneHHee pearmpoBaTb, YeM MpWU FIMHEWHOM
npeobpasoBaHun. Ob6paTHbIn 3akoH 6yaet ansa 06 nConv = 4. Npu mManom paccornacoBaHuy BbIXO4HOW curHan Grioka
«TuN npeobpasoBaHua» OyAeT MeHblue OT BXOAHOrO curHana, notomy perynatop Oyaer meaneHHee perynuposaTb.
Ecnu 3HauyeHne paccornacoBaHust byaet Gonblue, kK npumepy, Ha 1% OT Anana3oHa U3MEpPEHUs, TO BbIXOOQHOW napameTp
Oynet 3HauuTenbHO Gonblue BXOAHOro, MOTOMY perynupoBaHue BydeT npoucxoautb GbiCTpee, Yem npu NUHEWHOM

npeobpasoBaHuu.
»w
+
0 ] »n
ol
EBbIX = E
PucyHok 8.60.3 — paghuk obpabomku cuzHarna paccoanacogaHusi
—-E,., ‘E - - E,,x =E (nokasaHo Ans cpaBHeHnsi ¢ pyHKumeln E_ = ‘E‘ )

PucyHok 8.60.4 — pagpuk obpabomku cuzsHara paccoanacosaHusi
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MapameTp 07 dTRK oTBe4vaeT 3a yCTaHOBKY Ha Bbixode perynstopa 6esonacHoro Bosgencrteus. B cnyyae
BO3MOXXHbIX aBapUHbIX UMW HELWITATHbIX cUTyauuin, komaHga 07 dTRK = 1 no3BonsieT NepeBeCcTU Perynsitop B pexum
CJIEQALWENO ynpaenenus (CY). Npu aToM Ha BbIXOA4e perynatopa ycTaHaBnvMBaeTcst 3agaHHoe B napameTtpe 21 TRK.V
6e3onacHoe MOMOXeHWe WNM OTCMEXMBAETCA 3HaJYeHWe [OaHHOro napameTpa, €Cnu OH 3anporpaMMuMpoBaH Kak
«CBSA3aHHbIN» (CM. onucaHue Ha lMporpammHbIn nakeT pegaktop FBD-nporpamm AJTb®A).

MapameTp 08 nMode oTBevaeT 3a ynpaBneHue pexumamu paboTbl perynstopa ¢ nepegHen naHenu unm no
ceTu:

1. 08 nMode = 0 — PYYHOW pexum;

2. 08 nMode = 1 — ABTOMATUYECKNW pexum (MOKAJIbHOE ynpaenenue — NY);

3. 08 nMode = 2 — ABTOMATUYECKUW pexum (KACKAOHOE ynpasneHue — KY).

[Mocne nporpamMmmnpoBaHUa KOHTPOMMep HaxoguTCa B TOM pexnme, KOTOPLIA yka3aH B napameTtpe 08 nMode.
MepekntoyeHne mexagy pexumamu paboTbl onucaHo B pasgene 6.2.3 pykooactBa [MPMK.421457.005 P31. Takke
pexuMbl paboTbl MOXHO NepeknoYaTh BHELHUMW curHanamu, caenas napametp 08 nMode «cBa3daHHbIM». Torga Ha
Bxon rpm(08) nopaeTtca curHam C BHEWHWX AuckpeTHbiXx BxogoB (DIN(06)) wnu gpyron curHan, vucnonb3yemblii B
nporpaMMe nonb3oBaTtens.

MapameTp 09 Tl oTBEYaET 3a BpeMs MHTENPMPOBAHMSA perynaTopa.
MapameTp 70 TD oTBevaeT 3a BpeMsi AudpepeHUMpoBaHns perynaTtopa.
MapameTp 71 Kp oTBevaeT 3a KOAPULUNEHT YCUNEHUS perynaTopa.
MapameTp 712 SP oTBevaeT 3a 3afaHne perynsaropy.

MapameTp 713 SP.ext oTBeyaeT 3a UCMOMb30BaHWS BHELWHEro 3agaHua perynatopa. lNpu mcnonb3oBaHun
BHELLHero 3agaHus napameTp 73 SP.ext HyHO caenaTtb «CBA3aHHbIM». [1pn aToM B 6110ke NOABUTCS BXOA, C HA3BaHUEM
pm(13), Ha KOTOpbLIN MOAAETCA CUrHan BHeLLHero 3agaHus. BHewHum 3agaHnem MoxeT OblTb CUrHam ¢ aHanorosoro
Bxoga koHTponnepa (6noka AIN(05)), nporpammHoro 3agatunka (TM_PRG(57)) unu nobow apyrovi aHanoroebin curHan,
MCMnonb3yemeblil B NporpamMMe nofib3oBaTens.

B napameTtp 74 OUT 3anvcbiBaloT NpeaycTaHOBNEHHOE 3HauyeHne aHanoroBoro Bbixoaa perynstopa. C atoro
3HaYeHUs1 HaYHEeT U3MEHSITCS BbiXoA perynstopa npu nepexofe C py4yHoro pexvMa B aBToMaTuyeckuid. Takke AaHHbIN
napameTp UCMoSb3yeTcs ANs YNpaBreHns BbIXOAOM perynaropa ¢ BepxHero ypoBHs (Hanpumep, co SCADA-cucTeMbl).

MapameTp 1715 PV.rng — puana3oH MW3MEHeHus1 perynupyemMoro napametpa. [lapametp oTBedaeT 3a
mMacwTabupoBaHue curHana no wkane 0 — 100% oTHOCMTENBHO Auana3oHa BXOOQHOrO curHana.

B 6onblunHcTBE crnyyaes, napameTp 15 PV.rng 3apgaeTcs paBHbIM AvMana3oHy M3MepeHus aatyvka. Hanpumep,
ONsi u3MepeHust TemnepaTypbl TepMOMeTpoM conpoTueneHns TCM 50M ¢ npegenbHbiMK rpaHuLamu namepenus -50,0
°C... +200,0 °C, gmanasoH namepenus byaet paseH 250 °C, To ectb 15 PV.rng = 250. ina Takoro gnanasoHa BXOAHOrO
napametpa npu 3agaHun SP = 50 °C n napameTtpe PV = 60 °C paccornacoBaHue 6ynet coctaBnate E = 10 °C, yt0
cooTBeTCTBYET 4% OT AManasoHa n3mepeHusi. B HekoTopbix criyyasix, Korga auanasoH u3aMepeHust Aatyvka bonbLion, a
AnanasoH perynMpoBaHus 3HaYUTENbHO MEHbLLE, AMana3oH BXOOHOIO CUrHana MoXHO 3afaBaTb MEHbLUEe YeM AnanasoH
M3mMepeHus gatdvka. [ns npvBedeHHOro Bbille NpUMepa, eCcnu AvanasoH perynMpoBaHus TemnepaTtypbl COCTaBnsaeT
20...120 °C, 10 gmanasoH mnamepeHusi 6ypet paseH 100 °C, (75 PV.rng = 100). MNpu Takom Auana3oHe BXOLHOro
napameTpa npwu 3agaHum SP = 50 °C n napametpe PV = 60 °C, paccornacosaHue byaet coctaBnaTe Te xe E = 10 °C,
HO B MPOLIEHTHOM OTHOLLEHUUN 3To 6yaeT paBHO 10%. Takum 06pa3om, yMEHbLUUB AMana3oH BXOAHOMO CUrHamna, MoXHo
[obMTbCA NydLLen YyBCTBUTENBHOCTU perynsitopa.

Mpu ymeHbleHnn napameTtpa 15 PV.rng cnegyeT y4ecTb, YTO Npu 9TOM YBENMYMBAETCH YyBCTBUTENbHOCTb K
KonebaHusIM BXOOHOIO CWUrHamna, KoTopas MOXET BO3HWKaTb OT BHELUHWX BO3LAEWCTBUA M HEraTMBHO OTpaXaTbCsl Ha
KayecTBe perynMpoBaHns, OCODEHHO npu MKCnonb3oBaHuy AuddepeHumnansHON cocTaBnsaowen unm 6onbLioro
KoahpULMEHTa YCUNEHNS.

MapameTp 76 SP.h oTBevaeT 3a BepxHee orpaHMyeHne 3aaHus perynstopa.
MapameTp 77 SP./ oTBeYaeT 3a HMWXKHee orpaHuYeHne 3agaHuns perynaropa.

[Mpu BBEOEHUM BHYTPEHHErO 3adaHunst C NMepefHen naHenu, nameHeHne Hwxke napametpa 16 SP.hw 17 SP_I
3abnokupoBaHo. Ecnv npu namMeHeHUn BHELLHETO 3afaHns napameTp, 3Ha4YeHue KOTOporo nocTynaeTt Ha Bxod rpm(13),
6onblue (MeHbLUE) OT 3HaYeHusi, 3agaHHoro B napameTpe 16 SP.h (17 SP.[), To Ha cymmaTop MOCTynaeT 3Ha4veHue,
paBHoe 3HadeHuo 16 SP.h (17 SP.I). Qnarpamma orpaHudeHns 3agaHus npeacrtaBneHa Ha pucyHke 8.60.5.

Ecnn napameTrp 16 SP.h paBHbil napameTtpy 717 SP., 10 3agaHue 6yaeT HEW3MEHHbIM W pPaBHbLIM
SP =16 SP.h =17 SP.I.
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SP A
16 SP.h -
MapameTp,
17 SP.I nogaBaeMbin
e Ha Bxog 6noka
npm(13)
17 SP.1 16 SP.h

PucyHok 8.60.5 — Quaepamma oepaHu4yeHus1 BHeWwHez0 3adaHusi

MapameTtp 18 SP.r oTBeyaeT 3a CKOPOCTb U3MEHEHMs 3adaHusa (TeX.eAuHUL, Ha MWHYTY). B 3aBucumoctn ot
3HayeHus napametpa 718 SP.r, ecTb ABa pexmMbl 6anaHCMPOBKK:

1. 18 SP.r = 0 — ctatuyeckasa 6anaHcmMpoBka,

2. 18 SP.r # 0 — puHamnyeckasi 6anaHcupoBKa.

dyHKUMOHanNbHasa cxema paboTbl 6anaHCMpOBOK NOKa3aHa Ha pucyHke 8.60.6.

Perynupyemuld | Pesws paBoTel  CHROPOCTE M3MEHEHWR

napameTp 08 nMode = 3A0HNA
1 | 18 SP.r=0 1
- Pv1 * *FY
128P 3anaHue i Yer
Y CYMMaTOR . o~ FacCornacoBaHue
BHyTpeHHWE - perynATopy
o aanaHue
el e SP Buixog Gnoka:
08 delta
E" BHewHes e
3anaHue
a)
cmamuyeckas banaHcuposka
Perynupyemei Pesmm paboTel CROPOCTE MAMEHEMWA
mapamMeTp 08 nMode IaNAHHRA
% T i z 18 SP.r >0
Ha
AV 12 SP
Av BryTpennne Jaganne | cymmarop - | Y Paccornacosanme
eny perynsTopy - -
o ABNAHNE
o SP Brixon Groka:
Bn - 08 delta
- BLUHES ok
3afgaHue
6) duHamuyeckas banaHcuposka
PucyHok 8.60.6 — @yHkyuoHanbHas cxema banaHcuposok NM/[-peaynsmopa 6roka PID(60)
MpumevaHue. Ha cxeme ycnoOBHO MOKas3aHO MONOXEHUE NnepeknovaTenen Ans pyvyHoro pexuma paboTsbl
perynaTopa.

Mpu ncnonb3oBaHUK AMHaMMYeckol 6anaHCMPOBKM B KackalHOM pexmme yrnpaBrneHus (C BHELLHUM 3aaHneM)
HYXHO YYMTbIBaTb, YTO N3MEHEHWNE BHELUHEro 3agaHus byaet orpaHnyeHo napameTtpamu 16 SP.h n 17 SP.I, a ckopocTb
ero nameHeHus - napametpom 78 SP.r. Ha pucyHke 8.60.7 LUTPUXOBOW NMHEN NOKa3aHO U3MEHeHWe BHELUHEro 3agaHus,
nogasaemoro Ha Bxof rnpm(13), a cnnoLwwHon NMHen — peanbHOe U3MeHeHWe 3aaroLlero BO34encTBnUs perynsatopa. Ha
oTpe3ke AB CKOpPOCTb WM3MEHEHWs BHELIHEro 3ajarwlero BO3OENCTBMS MeEHbLUe CKOPOCTU WU3MEHEHUS 3adaHus,
ykasaHHon B napameTtpe 18 SP.r, noToMmy 3ajaHue paBHO BHELLHEMY 3ajaiowemy Bo3gencTBuo. Ha otpeske BB
BHELUHee 3ajatolliee BO3AencTBNeE U3MeHsieTcs ¢ 6onbLuelt CKOPOCTbI0, YEM CKOPOCTb U3MEHeHUs 3agaHusl. Ha gaHHom

. Anpm(13
rpachvke CKOPOCTb U3MEHEHUS 3aAaloLLEro BO3AECTBIS NpecTaBeHa YriioM HakrnoHa oTpeska tg(B) = M a

At
CKOPOCTb M3MEHEeHUs 3adaHus tg(a):AZP:188P.r' CneposatenbHo, npu tg(B) > tg(a) 3adaHue perynstopy 6ynet

OrpaHNYMBaTLCA CKOPOCTBbIO U3MEHEHUS 3adaHus, U U3MeHATCa - no oTpesky bl, a He BB-BI. AHanornyHbiv ByaeT u
OorpaHnyeHne CKoOpoCTH NP YMEHbLLEHUN BHELLHEro 3adaHus.
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16 SP.h  H |

- JaflaHKe perynaTopy
= BHElHEE 3a0aHne

a - YIOmM, ONPEaSnAKLIMA MaKCMMaNbHYEH
CEOPOCTE MAMEHEHWRA 3aﬂaHHF|
B - Yran, oNPeaenAOWLKA CHOPOCTE HIMEHEHHA

BHELUHEND JA030WETD BOYAeRCTEHA
PucyHok 8.60.7 — JuazpamMma oepaHu4eHuUsi CKopocmu 6HelHez20 3adaHust

Tabnuua 8.60.2 - PyHkunn pexxmumoB 6anaHcupoBok aHanorosoro MO-perynatopa 6noka PID(60)

CraTtundeckasn 6anaHcmpoBka [OunHamnyeckas 6anaHcupoBka
MameHeHne BHyTpeHHee 3agaHne HaumMHaeT U3MEHATCH OT
BHYTPEHHeW 3agaHHoN BHyTpeHHee 3aaaHue ckaukoobpasHo 3Ha4yeHus1 CTaporo 3agaHnsa 4o 3Ha4YeHUss BBeOEeHHOro
TOYKM (C NnepeaHen NPpMHMMaET 3Ha4eHne HOBOro 3afaHuns HOBOIO 3aflaHNsi CO CKOPOCTbIO U3MEHEeHUs 3adaHuns
naHenu unu no SPowp _[-' SPrew 18 SP.r
uHTepdeiicy) SPoip = SPnew
n 3agaHve HauMHaeT U3MEHSITCSA OT 3HaYeHUst
eperioseHne Mpy nepekmioqeHin 3ananue NpuHIMaeT M3MepsieMoro napameTpa A0 3Ha4YeHUs1 BHYTPEHHEro
pexvma paboThbl 3Ha4YeHVe n3mMepsieMoro napameTpa
PY _ MY SP= PV 3aQaHusA CO CKOPOCTbLIO M3MeHeHus 3aganua 18 SP.r
PV —» SP
MepeknioyeHve 3agaHne ckaykoobpasHo NpUHMMAaET 3Ha4YeHne 3
pexuma paboThi 13MepsIeMoro napameTpa afaqne Hesgs""eH”eTCﬂ
ny — Py spt"pv
MepekriodeHme 3HaueHne 3aaHNs CKauKooBpasHO M3MEHSETCS o T?’a'”'aH"'e HAYMHACT MSMEHATCS OT SHa4eHMA
pexma paboTo C BHYTPEHHEro Ha BHelLHee YTPEHHEro 3Ha4YeHns Ao BHeuu;ero Ic::)o CKOPOCTbHO
ny — KY SPayre SPanew nameHeHus 3anaHus 18 SP.r
SPshyre = SPshew
MepekntoyeHune BHyTpeHHee 3agaHue NnpuHUMaeT 3HavyeHne BHyTpeHHee 3agaHue NpuHUMaeT 3Ha4YeHUE BHELLHENO
pexvma paboThbl BHELLHEro 3agaTyunka 3apatyuka
Ky - ny SPshyre = SPsHEW SPghyre = SPeHEW
MepekntoyeHune BHyTpeHHee 3agaHue NnpuHUMaeT 3HavyeHne BHyTpeHHee 3agaHne NpuHUMaeT 3HaYEHUE BHELLHENO
pexvma paboThbl BHELLHEro 3ajaTtyuka 3agatyuka
KY — PY SPshyre = SPsHEW SPghyre = SPeHEW

MapameTp 719 OUT.h oTBeYaeT 3a BepxHee OrpaHuyeHne BbIxoaa perynsaropa.

MapameTp 20 OUT.] oTBeYaeT 3a HUKHEE OrpaHNYeHne BbIXOA4a perynsaropa.

MapameTp 21 TRK.V oTtBeyaeT 3a 3HadyeHve GesonacHoro Bo3aencTBus (paboTaeT TONbKO COBMECTHO C
napameTtpom 07 dTRK). JaHHbIi napameTp MOXHO caenatb «CBA3aHHbIM», UCMONb3ys AMs pasHbliX CUTyauuin pasHoe
3HayeHue 6e3onacHOro Bo3nencTBuS.

Ecnu perynsatop nepesefeH B pexum CY (napametp 07 dTRK = 1), To 6rok ycTaHOBKM 6€30MacHOro 3Ha4YeHust
ynpaBnsioLLEro BO3OEWCTBUS OTKNMIOYUT perynupytowmin curHan [MW[O-perynstopa, a Ha BbIXOAE YCTaHaBnUBaeT
BO3[€eNCTBUE, 3aaHHOe nonb3oBaTtenemM B napameTpe 27 TRK.V.

MapameTp 22 PV.max oTBe4YaeT 3a BEpPXHEE 3HaYeHWe YCTaBKW CUTHaNM3auuu OTKIOHEHUSI Perynmpyemoro
napameTpa OT 3adaHHOW Toyku. Ecnn napametp paBeH yctaBke MAX wnu npesblwaet ee (PV=SP+PV.max), T0
cpabaTtbiBaeT curHanusaumsi MAX. COOTBETCTBEHHO, HA NepefHell NaHenn HauHeT cBeTuTbcst ceeTogvon A, a Ha
BbIxoge 03 dMAX 6rnoka PID(60) ycTtaHOBMTCA nornyeckas eanHiLa.

MapameTp 23 PV.min oTBeYaeT 3a HWKHEE 3HAYEHME YCTaBKW CUTHaNM3auum OTKITOHEHMSI perynmpyemoro
napameTpa OT 3agaHHou Toyku. Ecnu xxe napameTp paBeH unm meHblue yctaBkm MIN (PV<SP-PV.min), To cpaboTtaet
curHanusaums MIN. Ha nepegHen naHenu OyaeT CBETUTLCA CBETOAMOL v, a Ha Bbixoge 04 dMIN 6noka PID(60)
YCTaHOBUTCS formyeckas eamHuua.

MapameTp 24 PV.hys oTBe4vaeT 3a ructepesnc curHannsaumm napameTpa.
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MapameTp 25 FF.V oTBevaeT 3a npeaBapeHune Ynpaensowero BO34encTBus perynatopa. YTtobbl B Groke
MNO-perynatopa nossuicsa Bxo npegsaperus, napametp 25 FF.V HyXXHO caoenaTtb «CBA3aHHbIMY.

MapameTtp 26 FF.G oTtBe4vaeT 3a KOIMPULUMEHT yCUNEHUa 3HavYeHus npensapeHus perynstopa. CurHan c
Bxofa napameTtpa 25 FF.V ycunuBaeTtcs (ocnabnsercst) aTum KoadurumneHTom.

MapameTp 27 FF.h oTBe4aeT 3a BEpxXHeEe OrpaHnyeHne npegBapeHns perynsropa.
MapameTp 28 FF.I oTBevaeT 3a HWKHee orpaHnyeHve npeasapeHus perynsaropa.

BepxHee ¥ HWXHee orpaHuyeHve npeaBapeHust BbICTaBNSAKTCS UCXoAd C CcoobpaxeHun 6e30macHOCTU.
CHavana ko3a(puLMeEHT ycunenus npeasapeHnst Kep yCTaHaBnuBaeTCs pasHblid Hynto. Toraa Hactpausaetcs MNA[-

perynatop 6e3 npensapeHus. Korga nogobpaHbl KO3hULMEHTHI Kp, Ty T,, HeobGxoAUMO HauyaTb yBenmumBaTb

a:
KO3(OPULIMEHT K A0 TeX Mop, foka B CUCTEME He BO3HUKHYT 3aTyxatowime konebaHws npu KFFKp' KoadppuumeHT

yCWUNeHns curHana npegsapeHus BolumcrnsieTcs Tak (8.60.7):

roe: Keg - KO3 DULIMEHT YCUNEHUS NpeaBapeHns;
Kero - KPUTUYECKUA KOA(PPULUMEHT yCUNEeHnss npefBapeHus, Mnpu KOTOPOM B CUCTEME BO3HUKaKoT

3aTyxawLime konebaHus.

MapameTp 29 COR.V oTBe4vaeT 3a KOPPEKLUIO CUrHana paccornacoBaHus perynstopa. [lapametp genaetcs
«CBSI3aHHbLIM» U, COOTBETCTBEHHO, B Oroke nosBuTcsa Bxog rmpm(29). Ha aToT BXo4 nogaeTcs curHan koppekuun ¢ 6rnoka
COR_ST(93) unun COR_D(94), koTopbin npeacTtaBnseT coboi PyHKLUMIO paccorracoBaHus Mexay napameTpoMm
KOppeKLUMM 1 To4Kon koppekumm (8.60.8):

- 8.60.8
VAL ¢or =F(PV250r —SPecg )- ( \
rae: VAL ., - 3Ha4eHne curHana koppekuum (B %), nogasaemoe Ha BXoA r1pm(29) 6noka PID(60);

PV2, - 3Ha4YeHue napameTpa KoppeKLmm;
SP.,; - 3HadyeHune Touku koppekuun. Ons Grioka COR_ST(93) aTo 3HadyeHne MNOCTOSHHOE W 3apaeTcs

nonb3oBatenem, a ans 6noka COR_D(94) — aMHaMnyeckoe, U3MEHSIETCS MPU KaXA0M NepeknioveHnmn ¢ pexnva PY B
pexum J1Y, n npyuHUMaeT 3HavyeHne napameTpa KOpPeKLMN B MOMEHT NEPEKTOYEHs SP.x =PV2.&;

F(PV2COR —SPCOR) - byHKUMA npeobpa3oBaHMa paccornacoBaHust PV2, —SP.+ KOTOpas 3ajaeTcst B
6nokax COR_ST(93) 1 COR_D(94).

MapameTp 30 COR.G oTBeYaeT 3a kKO3PULMEHT YCUNEHUSA cUrHana Kkoppekumm. Yem Gonbliue koacppuumneHT
ycuneHua, Tem OonblUe BNUsHWE curHana KOppeKunn Ha curHan paccormnacoBaHua, u HaO60p0T.

MapameTp 37 COR.h oTBevaeT 3a BepxHee orpaHu4eHne curHana Koppekumm.
MapameTp 32 COR.I oTBe4YaeT 3a HUXKHee orpaHU4YeHne curHana Koppekumm.
MapameTp 33 FB — cnyxebHbI. B cBA3M ¢ NOCTOsIHHON paboTon Haj yCOBEPLUEHCTBOBAHWMEM MPOrpaMmMHOro

obecneveHus KOHTponnepa n BO3MOXHbIM WU3MEHEHWeM Ha3Ha4YeHUda [OaHHOro napameTpa, UCnonb3oBaTb €ro B
nporpaMmmax nonb3oBaTtena He peKkoMeHOyeTCA.
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MpuHUUNn pa6oTbl hyHKLUMOHANBLHOro 6r10Ka

dyHKkUMoHanbHasa cxema aHanorosoro MNMNO-perynaTopa npeacraeneHa Ha pucyHke 8.60.8.

105 nQnt_SP13 SP.Ext;
c18SPR 108 nMode 16 SP.H !

12 SP 17SPL ! 02 dL
e ' e
|_| V{4 out &t |01dMan

! 03 nStr
04 nType: gl
L9

06 nCony |

01nDisp | | L08nCony ‘ L3FB__ K. 08 nMode
rg g e
o i 07 Out
PV 10 . »_{?me HBD" @ u
______ I = |05 dOutH
| 06 dout L
i ' J—Q | -
5 : Ma ek 28FFL
j—?l*;za PV Min 2 CorV s T
124 PV Hysi ' 30 CorG ! | N-perynstop |, (25FFV
Tttt ' ' 31CorH ¢ npensapenmn| | 26FFG
L32CorlL ! L———— ® |08 Delta
Max
>[<2] min 03 dMax
L 2 =
o |04 dMn

PucyHok 8.60.8 - ®yHkyuoHanbHas cxema aHanoz2oe8020 NU[-peaynsmopa

3HayeHve perynmpyemoro napameTpa noctynaet Ha Bxog 07 PV 6noka u vHOMUMpYyeTcA Ha Aucnnee
MAPAMETP. B napametpe 071 nDISP 3apaetcs Homep gucnnes perynsatopa. 3HadeHne 071 nDISP = 0 penaet
perynaTop HEBUAMMbBIM C NepeaHen naHenm.

Perynupyemein napameTp noctynaet Ha ysen CUIMHAJIU3ALUA (5), roe onpepensieTcsl OTKMNOHEHUE
perynupyeMoro napameTpa OT 3a4aHHON TOYKM (AeBMaLMoHHaa curdanmsaums). JanHel ysen doopMupyeT AMCKpETHbIe
curHansl dMIN n dMAX, koTopble noctynatT Ha Bbixogbl 04 n 03 6noka PID(60). Kpome TOro, gaHHble curHanbi
HanpsMylo «NpuBsA3aHbl» K COOTBETCTBYIOLMM CUTHaNbHbIM CBETOAMOAaM Ha NepefHen naHenu KOHTponnepa Boafe
mHgukaTtopa NMNAPAMETP.

Cneaywowim y3noMm B uenu obpaboTku perynvpyemoro napametpa sBnsietca CYMMATOP (4), npuuem,
3HaYeHne perynmpyemMoro napameTpa nocTynaeT Ha Hero Co 3HaKoM “+”.

Y3en dopmMupoBaHus 3afjaHus COCTOMT U3 HecCKonbkux OnokoB. 3agaHHOE 3HayeHue perynmpyemoro
napameTtpa (y3en SP (2)) orpaHM4eHO MO MakCUMyMy U MUHUMYMYy napameTpamu 16 SP.h n 17 SP.. 3HadveHne
3aaHHON TOYKM perynaTopa Haxoautca B napametpe 712 SP, KOTOpbIA, Npyu HeobxoAMMOCTW, MOXHO caenaTb
«CBSA3aHHbIMY. [1pn ncnonb3oBaHWKM BHELLHeN 3aaaHHon Tovkn (napameTtp 05 nQNT_SP = 2), ee 3HayeHne Heobxoanmo
3anucbiBaTb B napameTtp 13 SP.ext (Takke caenaB ero «CBsidaHHbIM»). [MapameTtp 78 SP.r onpepgensieT CKOpOCTb
N3MEeHeHUs 3a4aHuns (B TeX. eAMHULAX Ha MUHYTY).

Y3en BALANCE (3) otBedvaeT 3a 6e3ypapHoe (MnaBHOE) NEpeKnioveHne UNn U3MeHeHWe 3aJaHHOW TOYKM.
CurHan c yana BALANCE (3) noctynaet Ha CYMMATOP (4) co 3Hakom “-”.

Ha Bbixoge cymmartopa (OpMUpYeTCs curHam paccornacoBaHusa MeXay perynvpyembiM napameTpoMm W
3aJaHUEM B TEXHOJOMMYECKUX eanHULaXx: Emexes.=PV-SP. JTOT curHan macwtabupyetcsa no wkane 0 — 100% (y3en
MACLWTABUPOBAHUE (6)) oTHocuTenbHO AuanasoHa u3ameHeHnus PV, 3apgaBaemoro B napametpe 15 PV.rng.
HopMupoBaHHbIN cUrHan paccorniacoBaHusi MOXHO UCMOMNb30BaTh B NporpamMMe nonb3oBaTens — OH No4aeTCsi Ha BbIXOS
08 delta 6rioka PID(60).

HopmupoBaHHbIV curHan paccornacoBanms nocrne y3ana MACLUTABUPOBAHMUE (6) noctynaet Ha y3en CONV
(7) maTemaTtumyeckoro npeobpasoBaHus.
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Cnepytowmi y3en - DIR (8) - onpeaensieT HanpasneHue aecteus perynstopa (BblbupaeTtcss napameTtpom 02
nDIR). Tpn obpatHom pencteum perynaTopa (02 nDIR = 0), paccornacoBaHuMe paccuyuTbiBaeTcs no dopmyne

E=-(PV-SP).
Mpu npsmom penictBumn perynatopa (02 nDIR = 1), paccormacoBaHuWe paccyuTbiBaeTca no dopmyne
E=PV-SP.

Takke eCTb BO3MOXHOCTb MWCMOMb30BaHWsi koppekumn (y3en CORR (9)) ynpaBnsemoro cwurHana no
AononHuTensHoMmy napametpy. CurHan paccornacosanust Ep,, nocne 6roka DIR (8) cymmvipyeTcsi co 3HayeHuem
Koppekumm (8.60.9):

COR.h
E=Ep, +(COR.G- VAL (o Jaom) (8.60.9)

C cbopmynbl BUAHO, YTO BAWSIHWE Ha paccorfacoBaHue, a COOTBETCTBEHHO U Ha perynvpoBaHue, 3aBucuT oT
koadpdumumeHTa yeunenma 30 COR.G. Yem Bornblue KoaddrUMEHT ycuneHusi, Tem 6onblue BMMAHWE CUrHana Koppekumm
Ha CurHan paccornacosaHus, 1 Hao6opor.

Hanee curHan npoxoaut Yepes ysen FB (11), koTopbin aBnaeTcsa cnyxebHoiM. B ¢Bs3n ¢ noctosHHoW paboTon
HaJ YCOBEpLUEHCTBOBaHWEM MNPOrpaMMHOro obGecneyveHust KOHTponmnepa U BO3MOXHbIM W3MEHEHMEM Ha3HavyeHus
[aHHOro yana, UCrornb3oBaTb €ro B mporpaMmax nosfib3oBaTtens He pekoMeHgyeTcs. 1o ymMonyaHuioo OaHHbIn y3en
3abnoknposaH (napameTp 33 FB = 0) 1 HUKaK He BNUSIET Ha CUrHan paccornacoBaHus.

CneaywolwyM WaroM CcurHan paccorfniacoBaHusi nonagaet Ha 6nok lMWO-perynuposanua PID (12). NMAO-
perynaTop nocTpoeH Takum obpasoM, YTO B npouecce paboTbl B Kaxabli MOMEHT BpeMeHu t Ha Bbixode perynsTtopa
Oynet dopmupoBaTbecs Bo3gencteme Y(t) B 3aBMCUMMOCTM OT BXOAHOro curHana perynatopa E(t) (paccormacoBaHus
mMexay BXoAHbIM napameTtpom PV u 3agaHuem perynsitopa SP).

3aBMCcMMOCTb MexXay BXOAHbIM curHanom perynstopa E(t) u BbixogHbiM Y(t) onpemenseT nepegartoyHas
dyHKUNS perynaTopa. AnroputMm npeobpas3oBaHUsi COOEPXKUT TPU COCTaBRsOLWME perynaTtopa: nponopumnoHansHas (M-
cocTasrnsowas), uHterpansHas (U-coctaenstowasn) n anddepeHumansHas ([-coctaBnsiowas).

C BbIxoga 6noka curHan noctynaet Ha CYMMATOP (14). K cymmaTopy Takke nogxoauT curHan npeaBapeHus
yana FEED FORWARD (13). Yto6bl B 6noke MO-perynsitopa nosiBuncs Bxoa npeaBapeHus, napameTp 25 FF.V HyXHO
caenatb «cBsA3aHHbIM». CurHan ¢ 3Toro Bxofa ycunusaeTtcs/ocnabnaerca KoaddUUMEHTOM ycuneHusa npeasapeHus
Keg, 3agaHHblM B napameTpe 26 FF.G, orpaHWymBaeTcs ycTaBkamu, 3aAaHHbIMK B napameTpax 27 FF.h n 28 FF.I v

nopgaeTcst Ha cymmarop. [lpyrummn cnosamu, BeixogHow curHan c MUO-perynatopa CyMMUpyeTcsi C BbIXOOHbIM CUTHaNom
M-perynatopa kaHana npegBapeHns (pucyHok 8.60.9).

- Kp
E (paccornacosanue) L ouT OUTFF
- TH - - -
Ll +l
< Tn ouTz2
CurHan npegeapexvn
Peaeap Kf

PucyHok 8.60.9 — @yHKkyuoHanbHas cxema chopmuposaHusi 8bixoda NU[-peaynsamopa ¢ npedsapeHuem

B panbHenwem curHan noctynaet Ha y3en orpaHundeHus LIM (15) cornacHo napameTtpoB 19 OUT.h n 20 OUT./
C cUrHanusaumen JOCTUKEHUS 3HAaYEHUI OrpaHNYeHNin Ha OUCKPETHbIX Bbixogax 05 dOUT.h n 06 dOUT.I.

[anee perynupylowmn curHan npoxoauT 4Yepe3 ONMOK YCTAHOBKM Ha Bbixode perynatopa 6e3onacHoro
3HaveHuss BosgerictBus TRACK (16). Ecnn komaHga Ha yCTaHOBKY ©e30MacHOro MOSIOXKEeHUs OTCYTCTBYET, TO
perynupyoLwnii curHan npoxoauT Yepe3 3ToT 6nok 6e3 mameHeHui. CurHan komaHnabl Ha ycTaHOBKy 6e3onacHoro
NonoXeHus 3aBoanTcst Ha Bxop rnpm(07), ans yero napameTp 07 dTRK Hy>XHO caenaTtb «CBA3aHHbIMY.

MoTom curHan npoxoauT Yepes 6rok BeiGopa pexuma poboTsl perynatopa MODE (18) (PYYHOW / ABTOMAT).
Bbibop pexuma paboTbl ocyLecTBNSETCA C NepeaHen NaHeny KOHTponnepa unu 3agaetcsa B napametpe 08 nMODE. B
aBTOMaTMYECKOM pexume paboTbl perynupytowmii curHan MUO-perynsatopa HanpaensieTcs Ha Bbixog 07 OUT, a B
PYYHOM pexunme - ynpasrieHMe OCYLLECTBNAETCA C NepeaHen naHenu npubopa unu no uHtepdpericy. Ecnu ynpaeneHue
OCYLLIECTBNSAETCA NO MHTepdeicy, To 3HavyeHne nepemelteHns MIM sanucbiBaetca B napametp 74 OUT.
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MpuMep NpMMeHeHUA

Honyctnm, ecTb abcCTpakTHbIA TexHornormyeckun npouecc. Boagy B emkocTu Heobxogumo Harpetb U
nopgaepXxvBaTe Npu onpegeneHHon Temnepatype. [na HarpeBa BOAbl MCMONb3yeTCsi ra3oBasi ropeska, Haxoaswascs
noA emMKocTbio. MIHTEHCUBHOCTL ropeHus perynupyeTtcs knanaHoMm nopadm rasa. Ha pucyHke 8.60.10 nokasaHo, kak 3To
MOXeT BbITb OpraHM3oBaHo Npu nomoLy aHanorosoro MN[-perynmpoBaHus.

TpebyeHoe JHaUEHHE

FRHGO} 1
Jiri | i
B i i - R
.,.E."‘ o i
i, -
L s mpmTeubinen oot
RS ol
B B

Y¥NpABNAKILLIAA CHrHAR

1 1 | |

PucyHok 8.60.10 - lNpumeHeHue aHanozoeo20 NN/[-peaynsmopa

Ha pucyHke 8.60.11 wusobpaxeHa peanmsauus npumepa Ha OCHOBe (yHKUMOHanbHoro 6noka PID(60)
koHTponepa MWK-51. 3HayeHns cBoWCTB GnOKOB AaHHOW MporpamMmbl npuvBedeHbl Ha pucyHkax 8.60.12 — 8.60.15.
FBD-cbann npumepa nporpammbl AOCTYNeH ANS CcKayMBaHus C odumumansHoro camta npeanpuatuas MUKPOJT

(Analog_PID.zip).

3HauBHHE TeMNepaTy Ll YCTaBka Ha 3a0aHHE AHanoroesid [0
(c narumka) perynaropy perynatop
PID{60) k]
01 nIMP=1. (01 nDIEP=1.
02 nTYPE=0. o1 | dEre 02 nDIR=0. G| AN
03 tFLT=0:00:010 [ —— gi nﬂggﬂb 02| dLoc
04 B4 3=0, W =0. —
o5 OUT hetgn,  [PR[dA By 01 03] MY
o i, 0] 04] dMIN CMMHAN Ha MCNOAHMTENEHEIA
=104 — 05 nhdode=1.

i3 BNz, e e B 4OLIT MEXAHUEM
03 HY5=0, 04{ OLT.SCAL npr[12] 13 [10TO=0:00:20.0  [06( 4OLIT.1
100 IM_H=0. 11 Kp=t, . T
11 IM_L=0. 12 SP=50.
12 Piy=n. T 13 SP.exe=0. 05{ das [

14 OLM=0. —

15 PY.rng=100.

PucyHok 8.60.11 — Peanusauusi npumepa 8 pedakmope AJTb®A
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TMapamempes! anzobnoka | bazoesld agpec 6noka 0 MopaaxoBbid Homep | 1

Homep | Wkdp  Haseaue SHaqeHHe

1 nIMP Homep exoaa 1.000

2 nTYPE TN aHanorosoro exo0aa 0.000

3 tFLT BpereHHaA NOCTOAHHAA 3KCNOHEHUHANEHOM D dMNETpa 0:00:01.0

4 BIAS CHMELLEHME (H.M, MO, ANA KOMIEHCAWHK B TEPMONapax) 0,000

5 OUT.h  LUkana BEIXOAHOMD CMrHANA (BEPXHAA MPaHMLE) 100,000

[ out.l LLkana BLIX0AHOMD CHIHANA (HMMHAA FPaHHULA) 0.000

7 MR WCTABKE CHMHANMZALHM AOCTHHEHHA EX0A0H BEpxHEA rpaHkuel 100,000

g MIN WETAEKE CMIHAMMZAUHM AOCTHAEHHA BX0LA0M HHMHER MDaHMLLE! 0.000

9 HYs MHCTEPESMC CHIHAMM3aLMH 0,000

10 IN_H MNapameTp KanubpoBkK 0,000

11 In_L MNapameTp KanubposkK 0.000

12 Py SHaYEHHE NapaMeTpa, NOASEASMOro Ha BELDA BNoKka 0.000

q l HELP ” o4 l

[ fix

PucyHok 8.60.12 — Napamempei 6rioka AIN(05)

Mapamemper anzobnoka | bazoeblid agpec bnoka| 15 MopaaKoBLIA HoMep | 3
Homep LWkhp Hazeanne SHaYeHHe CEAZAHBIN N-p
1 noISP Homep amcnnes 1.000

2 nDIR Hanpaenerme AefcTEMA(D-00paTHEN, 1-n.., 0,000

3 nsTR CTpyKTypa perynatopa (0-napanensHmid, ... 0,000

4 nTYPE Tun perynatopa (0-MMA, 1, 2-He wenones,.. 0,000

5 oM., 1-BHYTPEHHAA 384aHaA Todka; 1/2 BHyTp.., 1,000

-] nZony TN NpeobpasoBaHua 0.000

7 dTRE HKoMaHAa YCTAHOBKK Ha Belx0Ae perynaT...  0.000

g nMode  Pexsm paboTei0-P¥, 1-1¥, 2-K) 1.000

9 TI Bpema MHTer pHpoEaHHa 0:03:00.0

10 i) Bpema auddepeHLHpOBaHHa 0:00:20.0

11 Ep KosddHUMEHT yorneHHa 1,000

12 P JanaHHe 50,000 CEASAHEIN M-p
13 SP.ext  BHEWHee 33AaHe 0.000

14 ouT Bblxoa perynATopa 0.000

15 PY.fng  /IMaNA30H M3MEHEHHA PEMYNHPYEMora nap,., 100,000

16 SP.h OrpaHMHYeHHE 3a343HKHA (BepxHes) 100,000

17 5P OrpaHMHEHHE 3a43HMA (HHKHEE) 0.000

158 SP.r CKOPOCTE MIMEHEHHA 3343HHA 90,000

19 OUT.h  OrpaHk4eHve Belx0Aa perynaTopa (Bepx... 100,000

20 out.l OrpaHMYeHHE BEIX0Aa PEMYNATOPA (HHMH, .. 0,000

21 TRE.Y  3HauveHHe GE30MacHOMD BOSASHCTEHA 0.000

22 P¥.max  YCTaBra cMrHanmsaumi MAX oTknoHeHwka ... 100,000

23 P¥.min  ¥cTaera cvrHanmzaumy MIM aTknodenka ... 0.000

24 PY.hys  TMCTEPESMC CHHANWMZAUMM NapaMeTpa 5.000

25 FF.% Bxoa Gnoka npeasapeHa 0.000

26 FF.G ¥CHNEHHE KaHana NpeABapeHHA 0,000

27 FF.h BepxHEE orpaHHHeHKE NpeABapEHHA 0.000

28 FF.l Hu#Hee orpaHHYeHHE NpeABapeHHA 0,000

29 CORY  Bxoa GNoKa KOPPeKLMH 0.000

30 CORVG  ¥CHNEHHE KaHANA KOPPEKLHH 0,000

31 COR.h - BepxHee OrpaHMHeHHE KOPPEKLMH 0.000

32 COR.| HHHES OrpaHH-EHHE KOPPEKLHH 0.000

33 FE OBpaTHaA CBAsE 0.000
(] fix l HELE ” oK

PucyHok 8.60.13 - lNapamempsi 6r10ka PID(60)

TMapamemper anzobnoka | bazoebld agpec bnoka| 12 MopaaKoBbIA HOmep | 2
Homep LLkdp HazeaHke SHaYeHHe CBAZAHBIA N-p
1 nouT Homep aHanorosoro Bslxoa3a 1.000
2 offset  Cuewenne 0.000
3 gain ¥CHNEHHE 0.000
a HELF [ QK ‘
] fix l l

PucyHok 8.60.14 - lNMapamempsbi 6rioka AOT(08)
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[ eTp
lMapamempes! anzobnoka | bazoesid agpec 6noka| 48 MopaaxoBbid Homep | 4
Homep  Lkdp HazgaHHe SHaqeHHE CEA3aHBIA M-p
1 P SHAUYEHHE YCTIEKH 50,000
. l HELP ” oK l
[ fix

PucyHok 8.60.15 - lNapamempsi 6rioka SP(53)

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_60.fbx)
lNocmaHoeka 3adaqyu: Heobxoanmo opravmaoBartsb [1[0-aHanoroBoe perynvpoBaHue.

PeweHue:
AIN{D5) 1 PID(&0) 2 AOT|08) 3
01 nifP=1 01 nDIZP=1 01 LT =1
H 02 nOIR=0 [ drasn
02 oTYPE=0 o1 | JERR pRElaed, NP o1 |02 Elag=0.
a3 wFLT=00mo0d | [ T 02| dLoc 03 AN
04 BlAE=0. a2 dras 05 RENT_SP=0 ’
015 OLT_H=100. — gg. 3‘?5{("'%:0 03 dhda how
6 OUT_L=0. =
— . 04| drain .
07 MAX=0, D] M Py 01 [qgamIODESt — AHanozo8blii 8b1800.
0S MIM=0, 10 TO= \ |:||:||:| 0 05| dOUT_H
03 HE=0. Qaf QUT_FEAL kP,
10 IM_H=0. 12 SP=50. 06{ dOUT_L
1 IN_L=0. 05| ouT BErEer=0 | our
12 P¥=0. 15 PY_RMG=100.
A
AHanozo8bili 8800. A o
AHanoezoesit NMN/-
Peeaynsmop.
lMpumeHsiemcs Onst
opaaHu3auuu
aHanoezoeoeo N4
peaynuposaHusi

PucyHok 8.60.16 - lNpumep ucrnonb3osaHusi 6rioka PID(60)
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8.61 PID_CAS(61) - PerynsaTop aHanoroBbI KackagHbIn

HasHauyeHue
®yHKUMOHanNbHbIN 6nok  (pucyHok 8.61.1) npepgHasHayeH AnNA NOCTPOEHUS KOHTYpoB kackagHoro M-
perynmpoBaHuns ¢ UCNOMb30BaHWEM aHanoroBbIX UCMOMHUTENbHbLIX MEXaHU3MOB.

[PID_casis1) 1

01 nDizp=1.

02 nDiir.m=1. 01| drAN

0% nDir.z=0. 2| dLoc

04 nETR=0. —
Py 01 [0 nTTPE=0. 03| dOUT b
— |06 dTRE=0.

07 RRACDE=1. 041 OUT.I

05 Ti.M=0:01:00.0 | g5 | gpas
03 Ti.&=0:01:00.0 —
py.2 0210 Td.M=0:00:00.0(06( RN
- 11 Td.5=0:00:00.0

12 Kph=1, 07| LA

13 Kp.s=t. 03| DELT A

14 P M=0. —
|15 &P.5=0.

PucyHok 8.61.1 - ®yHkyuoHanbHbil 6ok PID_CAS(61)

®dyHkumoHanbHbin 6nok PID_CAS(61) BbinonHseT yHKUMM HacTpavmBaemoro kackagHoro MNWA-perynatopa ¢
OONOMNHNTENbHLIMY BO3MOXHOCTSMU, TAaKUMU KakK:

1. dopmMmumpoBaHue Ha BbixoAe perynatopa 6e30nacHoro BO34enNCTBMSA Mo BHELUHEW KOMaHAE;

2. 4 pexxuma paboTbl:

o py4YHOM — yrpaBreHne NCNOMHUTENbHLIM MEXaHU3MOM C NepeaHen naHenu;

. NoKarnbHbIN — OAHOKOHTYPHbIN MA[-perynatop ¢ BHYTPEHHUM 3aJaHueM;

. KackafHbI — kackagHbin aHanorosbiv MNO-perynaTop;

. CnefsALWmnin — OCTaHOBKa perynaTtopa ¢ aBTOMaTU4eCKMM CrieXXeHneM 3a 3HadeHnem Bbixoaa bnoka
ans nocnepyrowero 6e3ygapHoro nepexoga B Apyron pexvm paboThbl;

3. PyHKUMA NpeaBapeHns yNpaBnsaoLLLEero BO3AENCTBUS perynaTopa;

4. PyHKLMSA KOPPEKLMM CUTHamNa paccorfiacoBaHnsi perynsaropa.

Bnok ocywectensetr MWO-anropyutm 06paboTkm BxogHoro curHana. Komnowewtsl M-, WU- un  [O-,
npefgHasHayeHHole ans  obpaboTkM BXOOHOTO CUrHama, MoryT OblTb aKTUBU3MPOBaHbl WINU  BbIKMIOYEHbI B
MHAMBKAYanNbHOM nopsiake. 3To no3BonseT KoHdurypuposats -, M-, NMO- n MAO- perynatopsi.

Bnok PID_CAS(61) nossonseT 3ameHnTb cobon ABa yHKUMOHaNbHbIX 6roka aHanorosbix M-perynatopos,
BKITIOYEHHbIX B KackagHoMm pexume. Mo cTpykType KackagHbii aHanoroebin [[-perynatop coctout w3 ABYyX
perynatopos: Begywero (MASTER) u Begomoro (SLAVE). Beixoqg MASTER-perynstopa siBnsetca 3agaHuem ans
SLAVE-perynaTopa.

MapameTpbl hyHKUMOHanLHOro 6noka

Bxopbl, napameTphbl 1 BbiIxoAbl 6r10Kka NpeacTaBneHbl B Tabnvue 8.61.1.

Tabnuua 8.61.1
Bxoabl — napamMeTpbl — BbIXoAbl

No | O6o3HauyeHue Owana3oH 3HaueHue no HasHa4yeHue
3Ha4YeHumn YMOM4YaHuIo
Bxoabl
01 | PV-M BelecTBeHHOE Bxop rmaBHOro (BegyLiero) perynsaropa
02 | PV-S BelectBeHHoe Bxop Begomoro perynsaropa
MapameTpsbl
01 | nDISP 1-9 1 Howmep aucnnes
02 | nDIR_M 0/1 0 HanpaBsneHwe aencTens BeayLLero perynsaropa
(0-obpatHbIn, 1-npsAmon)
03 | nDIR_S 0/1 0 HanpaBneHvne aencTsnsi BeAOMOro perynaropa

(0-o6patHbIn, 1-npsiMoint)

04 | nSTR 0/1 0 Crpykrypa perynstopa (0-napanenbHbii, 1-cMeLlaHbii)

05 | nTYPE 0/2 0 Twn perynatopa (0 — MNMAG; 1,2 — He ncen.)

06 | dTRK 0/1 0 KomaHnaa ycTaHOBKM Ha BbIXoAe perynatopa
6e3onacHoro 3Ha4YeHusi Bo3gencTams (napameTp 38
TRK_VAL)

07 | nMODE 0,1,2 0 Pexum pabotsl (0-PY, 1-1TY, 2-KY)

08 | Ti M Bpems 0:00:02:0 Bpems nHTerpupoBaHus perynstopa

Mpogomkenne Tabnuupl 8.61.1

http://www.microl.ua o  MUK-51(H), MUK-52(H) ver. 01.77 . MPMK.421457.005 P32 u3m. 2.01, 06.09.2012

amtorg.com

F'u



OO0 "AMTOPTI™ +7(4722)40-00-02

amtorg.com.ru

122
09 | Ti S Bpems 0:00:04:0 Bpems nHTerpupoBaHus perynstopa
10 | Td_M Bpewms 0:00:00:0 Bpemsa anddepeHumnpoBanus perynsaropa
11 | Td_S Bpewms 0:00:00:0 Bpems anddepeHumnpoBanus perynsaropa
12 | Kp M BellecTBeHHOe 1 KoadhdmumeHT ycunenusa perynatopa
13 | Kp_S BelyecTBeHHoOE 1 KoathdumumeHT ycuneHusa perynatopa
14 | SP_M BelecTtBeHHOE 0 3agaHuve Begyllero perynatopa
15 | SP_S BellecTBeHHOE 0 3agaHve BeOMOro perynsitopa
16 | OUT BelecTBeHHOE 0 Boixog perynatopa 0-100%
17 | PV_M RANGE | BeliecTBeHHOE 100 [dnanasoH n3amMeHeHus perynmpyemMoro napameTpa
18 | SP_ M H BelecTtBeHHOE 100 OrpaHnyeHve 3agaHus (BepxHee)
19 | SP_.M L BelecTtBeHHOE 0 OrpaHnyeHve 3agaHus (HukHee)
20 | SP_M RATE BellecTtBeHHoOE 100 CKOpPOCTb M3MEHEHUS 3afaHUst
21 | MAX BelectBeHHOE 0 YcTaBka curHanmsaumm
22 | MIN BellectBeHHoe 0 YcTtaBka curHanmsauum
23 | HYS BellectBeHHoe 0 'McTepesnc curHanusaumm
24 | FF_M VAL BellecTBeHHOe 0 MpegBapeHne ynpaBnaoLwero BO34ENCTBUS perynaropa
25 | FF_M_GAIN BellecTBeHHOe 0 KoadhdmumeHT ycuneHue npegsapeHms
26 | FF M H BellecTBeHHOE 0 OrpaHuyeHve npeaBapeHns (BepxHee)
27 | FF M L BellecTBeHHOE 0 OrpaHnyeHve npeaBapeHns (HUKHee)
28 | COR_M_VAL BelecTtBeHHOE 0 Bxopn 3BeHa KOppeKLmMun perynmpyemoro napameTpa
Beyllero perynaropa
29 | COR_M GAIN | BeuiectBeHHoe 0 KoadbdmumMeHT ycuneHunsa curHana Koppekumm
30 | COR M H BelecTBeHHOE 0 OrpaHuyeHne curHana Koppekumm (BepxHee)
31 | COR M L BellecTBeHHOE 0 OrpaHnyeHve curHana Koppekuum (HmxHee)
32 | FB M BeulectBeHHoe 0 Curnan obpartHowm cBa3n
33 | PV_S RANGE | BeuiectBeHHoe 100 [dnanasoH n3MeHeHWs1 perynmpyemMoro napameTpa
34 | SP S H BeulectBeHHoe 100 OrpaHnyeHve 3agaHus
35 | SP S L BeulectBeHHoe 0 QOrpaHnyeHve 3agaHus
36 | OUT H BellecTBeHHOe 100 OrpaHnyeHve Bbixoda perynsaropa
37 | OUT L BeluecTtBeHHoOE 0 OrpaHunyeHne Bbixofa perynsaropa
38 | TRK VAL BeulectBeHHoe 0 3HayeHune 6e3onacHoro nonoxeHnsa 0—100%
39 | FF_S VAL BeuiecTBeHHOE 0 lMpenBapeHue ynpaBnsawLEro BO34ENCTBUS perynaropa
40 | FF_S GAIN BellecTBeHHOE 0 KoadhpumumeHT ycuneHve npegsapeHus
41 | FF S H BeluecTBeHHOE 0 OrpaHuyeHne npeaBapeHns (BepxHee)
42 | FF S L BellecTBeHHOE 0 OrpaHuyeHve npeaBapeHns (HUXHeE)
43 | COR_S_VAL BeliecTtBeHHOE 0 Bxopn 3BeHa KOppeKLMn perynmpyemMoro napameTpa
BEJOMOro perynaropa
44 | COR S GAIN | BeliectBeHHOE 0 KoadbdumumeHT ycuneHusi curHana koppekuum
45 | COR S H BellecTBeHHOE 0 OrpaHuyeHne curHana Koppekumm (BepxHee)
46 | COR S L BellecTBeHHOE 0 OrpaHuyeHne curHana Koppekumm (HuxHee)
47 | FB S BellecTBeHHOE 0 CurHan obpartHow cBa3n
Bbixoabl
01 | dMAN 0/1 CoctosiHue perynatopa: 0-He pyd, 1-pyyd(PY)
02 | dLOC 0/1 Ucnonb3yemas 3agaHHas Touka: 0-He BHYTp, 1-
BHYTP(JTY)
03 | dOUT H 0/1 Bbixoa perynaTopa orpaHu4eH no BEPXH. 3HAYEHUIO
04 | dOUT L 0/1 Bbixoa perynsaTopa orpaHuU4eH no HWXKH. 3Ha4YeHUo
05 | dMAX 0/1 Bbixoa curHanusaumm npeBbILLEHUS perynmpyemMbiM
napametpom yctasku PV_MAX
06 | dMIN 0/1 Bbixoa cvrHanvsaummn npeBbILLEHUS perynmpyemMbim
napameTpom yctasku PV_MIN
07 | OUT BelecTBeHHOE AHanoroBhkil Bbixog perynsitopa 0—100%
08 | DELTA BelyecTBeHHOE PaccornacoBaHue perynsaTtopa

MapameTtp 0171

nDisp 3apaeT Homep gucnnes perynatopa. MakcumarnbHOe KOMMYecTBO MCMOSb3yeMbIX B
nporpamme koHTposnnepa perynstopoB (ML - ananoroebix, MW - umnynbcHelx, MW - kackagHbix a Takke genbta-
perynatopoB) — 9. Kaxgbln perynsTop OOMKEeH MMeTb CBOW YHUKarnbHbIA HOMEp, MO KOTOpoMy GyaeT nmpou3BoauTcH
naeHTndukaunsi perynaTopoB Ha nepeaHen naHenu KoHTpornepa (aucnnen Ne).

MapameTp 02 nDir.m onpeaenset HanpasneHune genctens MASTER-perynsatopa.

MapameTp 03 nDir.s onpepenset HanpaeneHue aencteua SLAVE-perynsTtopa.
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paccornacoBaHne paccymnTbiBaeTcAa no q)opmyne

Mpu obpatHom pevictBumn perynsatopa (nDIR = 0)
ecnm

E--(Pv-SP). Bbixog cootBetcTBylowero perynatopa (MASTER wnu SLAVE) 6yger ysBenuumBaTtbes,
perynupyemMbiii napameTp OyAeT MeHblue 3adaHus, 1 HaobopoT, yMeHbLIaTbCH, eCn perynupyemblii napameTp byget

6onblue 3agaHua (8.61.1):

PV > SP = OUT | (8.61.1)

Mpu npamom pericteum perynatopa (nDIR=1), paccornacoBaHvue paccuymntbiBaeTcsa no gopmyrne E =PV —SP.
Bbixog perynatopa OyaeT yBenuuuBaTbCH, €Cniv perynupyemMblin napameTp OyaeT 6onble 3agaHus, M HaobopoT,
YMeEHbLUATbCA, €CNU perynupyembiii napameTp OyaeT MeHblue 3agaHus (8.61.2):

PV >8P = OUTT
(8.61.2)

nDIR = 1:
PV <SP = OUT {
MapameTp 04 nSTR onpepensieT cTpykTypy ob6oux perynstopoB (M MASTER, n SLAVE):

1. 04 nSTR = 0 — napannenbHas;

2. 04 nSTR = 1 — cMelLaHHas.
Anroputmudeckme cxemsbl yana MO-perynstopa B criydyae napasnnienbHON U CMeLlaHHOW CTPYKTYPbl NokasaHbl

Ha pucyHke 8.61.2.

£p

Eit) i)

B
o~

Ed) o L lj- - + :\ Y

6)

a — napannensHas cmpykmypa [M1[-peaynsmopa; 6 — cmewarHas cmpykmypa [M1[-peaynsmopa.
PucyHok 8.61.2 — Cmpykmypsi y3na lM/-peaynsamopa

CornacHo pucyHka 8.61.2, ans napannenbHOn CTPYKTYpbl perynsaropa nepefartoyHas pyHKUnsa MeeT BUA:
1t dE(t
Y(t)=K_-E@t)+— [E(t)dt+T dE®) , (8.61.3)
p TI 0 d dt

ONsi CMeLuaHHoMN CTPYKTYPbI perynatopa nepegatoyHas (*)yHKLl,Mﬂ nMmeet Bma:

Kp t dE(t
Y(t)=K -E(t)+ A [E(t)dt+T 9E® , (8.61.4)
p TI 0 d dt
roe: Kp — KoadhuUMeHT nponopumoHanbHocTK perynaTtopa (napametp 12 Kp.M dns MASTER w napametp 13

Kp.S ona SLAVE);
T| — BpeMs nHTerpupoBaHus perynatopa (napametp 08 Ti.M dns MASTER v napameTp 09 Ti.S ansa SLAVE);

Td — Bpems anddepeHumpoBaHus perynatopa (napametp 10 Td.M 0ns MASTER v napametp 171 Td.S ons

SLAVE).
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CyMMapHO: Mpu UCMONb30BaHWN CMELLAHHOW CTPYKTYPbI peryfnsaTopa, B CPaBHEHUW C NapannenbHOW, BnsHue
UHTerpansHoun coctasnswollen T; ysenuunsaetcs B K, pas.

®opmynbl (8.61.3) n (8.61.4) cooTBeTCTBYIOT NepefaTodHbIM yHKUMAM aHanorosblx MN[-perynatopos. B
perynatopax koHTponnepa MUK-51 ncnonbaytoTtca npnbnmxkeHHslie dopMyrbl pacyeTa nepeaaToyHbIX MYHKLUA B CBA3N
¢ Tem, yto MUK-51 aensaetca uudposbIM ycTponcTBOM. COOTBETCTBEHHO, pacyeT UHTerpansHon n auddepeHumnansHon
COCTaBMAOLWNX BbINOMHAETCA YMCMOBLIMU MeToAamMu (C BbICOKOW TOYHOCTbIO) C MOMPaBKOW Ha OUCKPeTM3aumio BO
BPEMEHW 3Ha4YeHns paccornacosaHus. Takum obpasom, nepegatoyHas dyHkumsa MNO-perynatopa Ana napannensHon
CTPYKTYpbl umeeT Buf, (8.61.5):

Y, =K, E + L 3 E, - at+ T, (8:61.5)
T 1% At

ONsi CMEeLLaHHOW CTPYKTYpbl perynatopa nepegatovHast pyHkumsa nveet sug (8.61.6):

K, & .
Y, =K, -E,+2>'E, At+Td2E
-I-i i=0 At

roe: Kp — koapdumumMeHT nponopumoHansHocTu perynaTtopa (napameTtp 12 Kp.M dns MASTER v napametp 13

Kp.S ona SLAVE);
Ti — BpeMs nHTerpupoBanus perynatopa (napametp 08 Ti.M dns MASTER v napameTp 09 Ti.S ans SLAVE);

(8.61.6)

Td — Bpems anddepeHumpoBaHua perynaTtopa (napametp 10 Td.M dns MASTER v napametp 171 Td.S ons
SLAVE); Ei — pasHOCTb MeXAy 3aJaHneM perynatopa v TeKyLMM 3HavyeHnem Ti KOHTPONUPYEeMOWN BEMNUYMHBI;
AEi - Pa3HOCTb MeXAY ABYMSI COCeQHUMW 3HAYEHUSMU Ei n Ei_1;

At - Bpems mMexay aByMS coceHUMI U3MEPEHUSIMM Ti n Ti_1 ;
Zn:E -HaKOMNMNeHHas UHTerpanbHasi CyMMa paccoriiacoBaHuid.
i

i=0
MapameTp 05 nTYPE oTBevaeT 3a TUN KackagHoro aHanorosoro MN-perynsatopa (0 — no ymonyaHuio).

MapameTp 06 dTRK oTBe4vaeT 3a yCTaHOBKY Ha BbIxode perynsitopa 6esonacHoro Bo3gencteusi. B cnyvae
BO3MOXHbIX aBapuiHbIX NN HelwTaTHbIX cUTyauun, komanga 06 dTRK = 1 no3BonsieT nepeBecTy PerynsaTop B pexum
CJIEOALWETO ynpaenenus (CY). MNpu aToM Ha BbIXOA4e perynsatopa ycTaHaBnvMBaeTcsi 3aaHHoe B napameTpe 38 TRK.V
6e3onacHoe MOnoXeHune WnM OTCMEXMBAETCA 3HayYeHWe [AaHHOro napameTpa, €Cnu OH 3anporpaMMyMpoBaH Kak
«CBSA3AHHbIN».

MapameTp 07 nMODE oTBevaeT 3a ynpaBfieHne pexumamv paboTbl perynatopa ¢ nepefgHen naHenu unum no

cetu:
1. 08 nMode = 0 — PYYHOW pexum; §
2. 08 nMode = 1 — ABTOMATUYECKUWN pexum (JIOKAINNbHOE ynpasnenune — J1Y; ogHOKOHTYpHbIA M-

PErynaTop ¢ BHyTPEHHUM 3afaHneM); 5
3. 08 nMode = 2 — ABTOMATUYECKUWN pexum (KACKAOHOE ynpaenexHne — KY; kackagHbli aHanoroBbIn

MO-perynatop).

[Mocne nporpammmnpoBaHns KOHTPOMMEpP HaxoOAuTCs B TOM pexvMme, KOTOpbIi yka3aH B napametpe 08 nMode.
MepeknioyeHne mexay pexumamy paboTbl onucaHo B pasgene 6.2.3 pykosoactBa NMPMK.421457.005 P31. Takxe
pexvMbl paboTbl MOXHO MepeknioyaTb BHELWHMMKU curHanamu, caenae napametp 07 nMODE «cBasaHHbIM». Torga Ha
Bxon npm(07) nopaeTca curHan € BHEWHWX auckpeTHbix BxogoB (DIN(06)) wnv gpyron curHan, vMcnonb3yembli B
nporpaMmMe nonb3oBaTtens.

MapameTp 08 Ti.M otBeyvaeT 3a Bpemsi uHterpuposanHuss MASTER-perynsaTopa.

MapameTp 09 Ti.S oTBeyvaeT 3a Bpems nHterpmposaHusa SLAVE-perynsTtopa.

MapameTp 70 Td.M oTBeyvaeT 3a Bpems anddepeHuuposanns MASTER-perynsatopa.

MapameTp 711 Td.S oTBevaeT 3a Bpems anddepeHumposaHusa SLAVE-perynsatopa.

MapameTp 12 Kp.M oTtBevaeT 3a koadduumneHT yeunenwns MASTER-perynaTopa.

MapameTp 713 Kp.S oTtBevaeT 3a koacpduumneHT ycunenusa SLAVE-perynsitopa.

MapameTp 74 SP.M otBevaeT 3a 3agaHue MASTER-perynsTopy.

MapameTp 15 SP.S otBeyaeT 3a 3agaHne SLAVE-perynatopy.
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B napametp 16 OUT 3anucbiBatoT npedycTaHOBIEHHOE 3HAYeHWe aHanoroBoro Bbixoda perynstopa. C atoro
3HaYeHMsA Ha4YHET M3MEHATCA BbIXOA Perynatopa npu nepexofe C PyyHOro pexvma B aBTOMaTUyYeckui. Takke AaHHbIN
napameTp Ucnonb3yeTcsa Ans ynpasrneHns BLIXOAOM perynsaropa ¢ BepxHero ypoBHs (Hanpumep, co SCADA-cuctemsl).

MapameTp 717 PV.M.rng — ananasoH nsmeHexus perynupyemoro napametpa MASTER-perynsaTtopa. lMapameTp
oTBevatoT 3a MaclutabupoBaHue curHana no wkane 0 — 100% oTHOCMTENbHO Auana3oHa M3MEeHEHUs BXOOHOrO curHana.

B GonbwuHcTBe cnyvaes, napametp 717 PV.M.rng 3apaeTtca paBHbIM Auana3oHy M3MepeHus [atyvka.
Hanpumep, Ons mM3mepeHuns TemnepaTtypbl TepmomeTpom conpoTtusrenms TCM 50M c npegenbHbIMU rpaHuuamu
namepenus -50,0 °C... +200,0 °C, gnanasoH namepeHuns byaet paseH 250 °C, 1o ectb 17 PV.M.rng = 250. insa Takoro
AnanasoHa BXogHOro napametpa npu 3agaHum SP = 50 °C u napametpe PV = 60 °C paccornacoBaHue 6yget
coctaenate E = 10 °C, uto cooTrBeTcTBYET 4% OT AManasoHa maMepeHus. B HeKoTopbIX cnydasix, korga AuanasoH
n3MepeHusl gaTumka 60nbLUON, a AMana3oH PerynupoBaHust 3Ha4YUTeNlbHO MeHbLUE, AMana3oH BXOAHOIO CUrHana MoXHO
3ajaBaTb MeHblle 4YeM [uanas3oH W3MepeHus gaTtuvka. [ns npvBedeHHOro Bbille MpuMepa, ecnv AmanasoH
perynupoBaHusa TemnepaTypbl coctasnseT 20...120 °C, To anana3oH nsmepenusi 6yaet pasen 100 °C, (17 PV.M.rng =
100). MNMpun TakoM grMana3oHe BXo4HOro napameTpa npu 3agaHun SP = 50 °C n napameTtpe PV = 60 °C, paccornacosaHue
6ynet coctaBnath Te xe E = 10 °C, HO B NpoueHTHOM OTHoLeHun 310 6yaet paBHo 10%. Takum o6pasom, yMeHbLLUB
AnanasoH BXOLHOro curHana, MoXHo JobUTbCsa NnyYluen YyBCTBUTENBHOCTU perynaropa.

Mpu ymeHbleHnn napameTtpa 17 PV.M.rng cnepyeT y4ecTb, YTO Npu 3TOM YBENMYMBAETCH YYBCTBUTENBHOCTb K
konebaHWsIM BXOOHOrO CWUrHamna, Kotopasi MOXEeT BO3HMKaTb OT BHELUHUX BO3OEWCTBUA U HEraTMBHO OTpaxaTbCsi Ha
KayecTBe perynupoBaHns, OCODEHHO npu MKcnonb3oBaHuu AuddepeHumansHON cocTasnsaowen unm 6onbLoro
KO3(hpMLUMEHTa YCUNEHUS.

MapameTp 718 SP.M.h oTBeyaeT 3a BepxHee orpaHuyeHne 3agaHnsa MASTER-perynsatopa.
MapameTp 19 SP.M.I oTBeYaeT 3a HkHee orpaHuyeHne 3agaHnsa MASTER-perynsatopa.

Mpn BBegoeHWM 3agaHMs C NepedHelr naHenu, uaMeHeHuwe Hwxke napameTpa 718 SP.M.h n 19 SP.M.I
3abnokupoaHo. Ecnv npn nameHeHUn BHELLHErO 3aaHnsa napamMeTp, 3Ha4YeHue KOTOpOoro NocTynaeTt Ha Bxoa rpm(14),
6onblue (MeHbLUEe) OT 3HaYeHusl, 3agaHHoro B napametpe 18 SP.M.h (19 SP.M.l), To Ha cymmaTop noctynaeT 3Ha4eHue,
paBHoe 3Ha4veHuto 18 SP.M.h (19 SP.M.l). Qnarpamma orpaHny4eHus 3agaHusi npeacraBneHa Ha pyucyHke 8.61.3.

Ecnn napametp 18 SP.M.h paBHbii napameTpy 19 SP.M./, To 3apgaHune 6yaeTt HensmeHHbIM U paBHbiM SP.M =
18 SP.M.h = 19 SP.M.I.

SP A
18 SP.M.h “
MapameTp,
19 SP.M.I nogaBaeMbin
el Ha BXxo4 bnoka
I npm(14)
>
19 SP.M.I 18 SP.M.h

PucyHok 8.61.3 — Juazpamma oepaHu4eHus 3a0aHusi

MapameTp 20 SP.M.rate oTBeyvaeT 3a CKOpPOCTb M3MmeHeHus 3agaHua MASTER-perynaTtopa (Tex.egnHuu Ha
MUHYTY). B 3aBcMMOCTH OT 3Ha4veHus napameTpa 20 SP.M.rate, ecTb ABa pexumbl 6anaHCUpoBKN:

1. 20 SP.M.rate = 0 — ctatnyeckas 6anaHcMpoBka,

2. 20 SP.M.rate = 0 — guHamun4yeckasi 6anaHcupoBka.

Mpwn ncnonb3oBaHMK UHaAMUYECKOW 6anaHCMPOBKKU C BHELLHMM 3afaHneM (koraa napametp 14 SP.M aBnsieTca
«CBSI3@HHbLIM») HY)XKHO YYMUTbIBATb, YTO M3MEHEHMNE BHELLHErO 3aaHuns byaeT orpaHnyeHo napameTtpamm 18 SP.M.hwn 19
SP.M.I, a ckopocTb ero mameHeHus - napametpom 20 SP.M.rate. Ha pucyHke 8.61.4 LITPMXOBOW FNMHEN MOKa3aHO
M3MEHEHMEe BHELLUHEro 3adaHusl, nodaBaemMoro Ha Bxon rpm(14), a CNMOWHOM NWMHEW — peanbHOEe W3MEHEHune
3agarollero Bos3genctsna perynsatopa. Ha oTpeske AB CKOpPOCTb M3MEHEHMS BHELUHEro 3ajatowero BO3AenCTBUS
MEHbLLE CKOPOCTU M3MEHEHWs 3afaHusi, ykasaHHou B napameTpe 20 SP.M.rate, noTomy 3afjaHue paBHO BHELUHEMY
3apatollemy BosgencTemio. Ha otpeske BB BHellHee 3apatolee BO3AENCTBUE UBMEHAETCSA C BOnbLUE CKOPOCTBIO, YEM
CKOPOCTb M3MEHEHWs1 3adaHus. Ha gaHHOM rpadimke CKOPOCTb M3MEHeHMs1 3afarolero BO3OencTBuMS NpeacTaBrieHa

¢ _ AﬂpN(14) ASP
yrnoM HaKroHa OTpes3kKa g(f)=———, a CKOpOCTb M3MEHeHMs 3adaHus tg(o) = — 20SP.Mrate

At
CnepoBsatensHo, npu tg(p) > tg(a) 3aAaHue perynatopy 6yneT orpaHMYMBaTLCA CKOPOCTBIO U3MEHEeHUs 3afaHus, U
M3MeHATCs - no otpesky bl, a He BB-BI. AHanornyHbiM 6yaeT u orpaHu4eHne CKOpOCTM NMPU YMEHbLUEHUN BHELLHEro
3aaHus.
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18SPMh 1 |

19 SP.M.I

Y

— - 3A03HHE PErYNATORY
= BHELLHEE Ia0aHne

a - YNOM, ONPEaSNAKLMA MaKCUMANEHYHD
CEOPOCTE HAMEHEHHRA EEHBHMH
B - Yran, oNPeaenAoWKA CROPOCTE HIMEHEHWA

BHEWH2MND 3a0anuert B03gencTada
PucyHok 8.61.4 — JQuaepamma oepaHu4eHUsi CKOpoCmu 8HeWHez20 3a0aHusi

Tabnuvua 8.61.2 - dyHKuMn pexxumos 6anaHcuposok 3agaHna MASTER-perynsaTtopa 6noka PID_CAS(61)

CraTnyeckasi 6anaHcupoBka OvnHamnyeckas 6anaHcuMpoBka
N3meHeHne BHyTpeHHee 3afjaHne HauMHaeT N3MEHSITCS OT
BHYTPEHHEN 3ajaHHOW BHyTpeHHee 3aaaHue ckaukoobpasHo npuHumaet 3HaYeHWs CTaporo 3afaHus 40 3HaYeHUst
TOYKM (C NnepenHen 3Ha4eHne HOBOro 3afaHus BBEJEHHOro HOBOro 3a4aHus CO CKOPOCTbIO
naHenu unm no SPowp _[-' SPrew namereHus 3aganus 20 SP.M.rate
nHTepcency) SPoLo = SPhew
3apaHue HauYMHaeT M3MEHSTCS OT 3HaYeHUs!
MepexkntoyeHne Mpwn nepeknioyeHn 3agaHve NpuHMMaeT 13MepsieMoro napameTpa [0 3HayeHust
pexuma paboTbl 3HaYeHue U3MepsieMoro napameTpa BHYTPEHHETO 3aaHnsi CO CKOPOCTbIO N3MEHEHUs
PY — Ny SP=PV saganua 20 SP.M.rate
PV —» SP
MepekntoyeHne 3apaHne ckavykoobpasHO NPUHUMAaET 3HaYeHne
pexuma paboThl “3MepsieMoro napameTpa Sapative H‘; ;3""9”9'9“9‘
ny — Py SP J"" PV
MepekriodeHme 3HaueHNe 3aaHusi CKaukoOBPa3HO N3MEHSIETCS C 3apaHue HauMHaeT USMEHATCS OT HaYeHMS
pexma paboTo BHYTPEHHEro Ha BHelLHee BHYTPEHHErO 3Ha4YeHUs 10 BHELLHEr0 CO CKOPOCTbIO
ny — Ky sp -I-- sp nameHenus saganus 20 SP.M.rate SPguyre =3
BHYTP BHELLU SPBHELU
MepexntoyeHne BHyTpeHHee 3afjaHne NpMHUMaeT 3HayYeHue BHyTpeHHee 3apaHne NpuHUMaeT 3HadYeHne
pexuma paboTbl BHELLHero 3afjaryuka BHELLHero 3afjartyuka
KY — ny SPghytp = SPsHEW SPghytp = SPsHEW
MepexkntoyeHne BHyTpeHHee 3apaHne NpMHUMaeT 3HadYeHue BHyTpeHHee 3afaHne NpuHUMaeT 3HadYeHne
pexuma paboTbl BHELLHero 3afjaryuka BHELLHero 3afjaryuka
KY — PY SPghyte = SPsHEW SPghytp = SPsHEW

MapameTp 27 MAX oTBeyaeT 3a BepxHee 3HaYeHWe YCTaBKM CUrHanusauumm OTKMOHEHUS perynupyemoro
napametpa MASTER-perynstopa oT 3agaHHow Touku. Ecnu napametp paBeH yctaBke MAX unu npeBbilaeT ee
(PV=SP+MAX), 10 cpabatbiBaeT curHanusaums MAX. CoOOTBETCTBEHHO, Ha NepefHer MaHenu HayHeT CBEeTUTbCH
ceetoanon A a Ha Beixoge 05 dMAX 6roka PID_CAS(61) ycTaHOBUTCS Nnoruyeckas eamHuLIa.

MapameTp 22 MIN oTBe4vaeT 3a HWXHEE 3HaYeHWe YCTaBKM CUrHanu3aumm OTKIOHEHWSs perynmpyemoro
napametpa MASTER-perynatopa oT 3agaHHoOW Touyku. Ecnin xe napameTp paBeH unu MeHblue yctaBku MIN (PV<SP-
MIN), To cpaboTaet curHanusaumss MIN. Ha nepenHen naHenu GyaeT CBETUTLCA CBETOAMOA v, a Ha Bbixoge 06 dMIN
6noka PID_CAS(61) ycTtaHoBWTCS normyeckas eguHmua.

MapameTp 23 HYS oTBevaeT 3a ructepesnc curHanmsauum oTkroHeHus perynupyemoro napametpa MASTER-
perynsatopa oT 3a4aHHOW TOYKM.

MapameTp 24 FF.M.V oTBe4yaeT 3a npenBapeHue ynpaenstoulero sosaernctanss MASTER-perynaTopa. Ytobbl B
6noke MW-perynsatopa nosBuncs BXoA npeasapexusi, napameTtp 24 FF.M.V HyxHO caenatb «CBSI3aHHbIMY.

MapameTp 25 FF.M.G oTBe4aeT 3a koadpuUMEHT ycuneHns 3HadeHus npegBaperHus MASTER-perynaTopa.
CuvrHan c Bxoga napameTtpa 24 FF.M.V ycunmBaeTtcs (ocrnabnsercs) aTum KoadULNEHTOM.

MapameTp 26 FF.M.h oTBeuaeT 3a BepxHee orpaHnyeHne npeasaperHs MASTER-perynsartopa.

MapameTp 27 FF.M.l oTBe4YaeT 3a HWKHee orpaHmdeHne npeasapeHns MASTER-perynaTopa.
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BepxHee n HwkHee orpaHuveHne npeaBapeHus BbICTaBMSTCA MCXOAA C coobpaxeHuin 6e3onacHOCTW.
CHavana ko3a(puLMeHT ycunenus npeasapeHnst Kep yCTaHaBnuBaeTCs pasHblid Hynto. Toraa Hactpausaetcs MNMA[-

perynatop 6e3 npeasapeHus. Korga nogobpaHbl koadpduumeHtsl K, , T, 1 T, HEOB6X0AMMO HayaTb yBenuyuBaTb

p ) n o’
KO3(OPULIMEHT K A0 TexX Mop, foka B CUCTEME HEe BO3HUKHYT 3aTyxatowwme kornebaHws npu KFFKp' KoadpdpuumeHT

yCUneHns curHana npeasapeHus BolumcnseTcs Tak (8.61.7):

Kep = 0.7 Ky » (8.61.7)
roe: Keg - KO3(PPULMEHT yCUneHnst NpeaBapeHnss;
K KpUTUYECKUI KOSULIMEHT YCUINEHUs NpedBapeHusi, Npu KOTOPOM B CUCTEME BO3HMKalOT

FFkp
3aTyxawLime konebaHus.

MapameTp 28 COR.M.V oTBevaeT 3a Koppekumto curHana paccornacosaHns MASTER-perynsitopa. MapameTp
JenaeTcs «CBSA3aHHbIM» U, COOTBETCTBEHHO, B 6noke nossButca BXxoAd rpm(28). Ha aToT BXOA4 nopjaetcs curHan
koppekumm ¢ 6rnoka COR_ST(93) nnn COR_D(94), koTopbl NpeacTaBnseT cobon yHKLUI0 paccorniacoBaHns mexay
napameTpoM KOPPEKLUM 1 TOYKOM Koppekuum (8.61.8):

VAL ¢or = F(PV250r —SPecg )- (8.61.8)
roe: VAL ., - 3HaueHue curHana koppekumm (B %), nopasaemoe Ha BXoA npm(28) 6noka PID_CAS(61);
PV2.. - 3Ha4YeHne napameTpa KOpPeKLuu;

SP.r - 3HayeHue TOUKM KOPPEeKUUW. Onsa 6noka COR_ST(93) ato 3HayeHWe MNOCTOsSIHHOE W 3ajaeTcs

nonb3oBartenem, a ans 6noka COR_D(94) — aMHaMnyeckoe, U3MEHSIETCS MPU KaXa0M NepekrioveHnmn ¢ pexnva PY B
pexum J1Y, 1 npMHUMaeT 3HavyeHne napameTpa KOpPeKLMN B MOMEHT NepeKoyeHus SP.x =PV2.:

F(PV2COR —SPCOR) - (hyHKUMA npeobpas3oBaHUsi paccornacoBaHUsi PV2.5 —SP.- KoTOpas 3ajaeTcs B
6nokax COR_ST(93) 1 COR_D(94).

MapameTp 29 COR.M.G oTBeYaeT 3a koapduLMEHT ycuneHus curHana koppekumm MASTER-perynatopa. Yem
bonbLue kKo3hPULMEHT yecuneHms, Tem 6onblue BNUSIHUE CUTHANa KOPPEKLMM Ha CUrHan paccorniacoBaHus, 1 HaobopoT.

MapameTp 30 COR.M.h oTBe4vaeT 3a BepxHee orpaHmdeHne curHana koppekumm MASTER-perynaTopa.

MapameTp 37 COR.M.I oTBeYaeT 3a HKHee orpaHudeHne curdana koppekuun MASTER-perynsitopa.

MapameTp 32 FB.M — cnyxebHblii. B cBA3M ¢ NOCTOsAHHOWM paboTo Haj yCoBEPLUEHCTBOBAHMEM MPOrpamMMHOro
obecnevyeHnss KOHTpornepa M BO3MOXHbIM WM3MEHEHMEM Ha3HaAYeHWUsl [aHHOro napameTpa, WCMoNnb3oBaTb €ro B

nporpamMmmax nonb3oBaTtena He pekoMeHOyeTCA.

MapameTp 33 PV.S.rng — gnanasoH nameHeHuns perynvpyemoro napametpa SLAVE-perynsTtopa. Mapametp
oTBevatoT 3a maclutabupoBaHme curHana no wkane 0 — 100% oTHOCMTENBHO Anana3oHa M3MEHEHUS BXOOHOMO curHana.

MapameTp 34 SP.S.h oTBeyaeT 3a BepxHee orpaHnyeHune 3agaHusa SLAVE-perynsatopa.

MapameTp 35 SP.S./ oTBEeYaeT 3a HMXKHee orpaHnyeHune 3agaHusa SLAVE-perynsatopa.

MapameTp 36 OUT.h oTBevaeT 3a BepxHee orpaHMyeHne Bbixoaa perynsiropa.

MapameTp 37 OUT.I oTBeYaeT 3a HWXKHEE OrpaHUYEeHNe BbIxoda perynartopa.

MapameTp 38 TRK.V oTBeuvaeT 3a 3HauyeHve GesonacHoro Bo3aencTBUSi (paboTaeT TONbKO COBMECTHO C
napametpoMm 06 dTRK). [aHHbI napameTp MOXHO CAenaTb «CBSI3aHHbIMY», UCMONb3ySA ANs pasHbIX CUTyauui pasHoe
3HayeHne 6e30nacHOro BO3OeNCTBUS.

Ecnu perynatop nepeeeaeH B pexxum CY (napameTtp 06 dTRK = 1), To 6Gnok ycTaHOBKM 6€30NacHOro 3Ha4eHust
ynpaBnsaoLWero BO3AENCTBUA OTKNIOUUT perynupylownin curHan [MAO-perynartopa, a Ha Bbixoge YyCTaHaBnuMBaeT

BO34EeNCTBUe, 3aaHHOe nosb3oBaTtesiem B napameTtpe 38 TRK.V.

MapameTp 39 FF.S.V oTBeyaeT 3a npeasapeHue ynpaensowero Bosaencteua SLAVE-perynaropa. YUTtobbl B
6noke MNMWI-perynatopa nossuncs Bxoa npeasapeHus, napametp 39 FF.S.V HyXHO caenaTb «CBA3aHHbLIMY.

MapameTp 40 FF.S.G oTBe4vaeT 3a KO3(PPUUUEHT ycuneHusa 3HadveHuss npeasapeHus SLAVE-perynsartopa.
CwvrHan c Bxoaa napametpa 39 FF.S.V ycunuBaetcs (ocnabnsietcsa) aTum KoahULUNEHTOM.

MapameTp 47 FF.S.h oTBe4vaeT 3a BepxHee orpaHnyeHune npeasapennss SLAVE-perynaTopa.

MapameTp 42 FF.S.] oTBevaeT 3a HKHee orpaHuyeHve npeasapeHns SLAVE-perynsatopa.
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MapameTp 43 COR.S.V oTBeyvaeT 3a KOppPEKUMIO curHana paccornacoeaHus SLAVE-perynaTtopa. MapameTtp
JenaeTcsi «CBSAI3aHHbIM» U, COOTBETCTBEHHO, B O110Ke MOABUTCSA BXOA, r1pM(43).

MapameTp 44 COR.S.G oTBevaeT 3a KOIPOULMEHT ycuneHmsa curHana koppekuum SLAVE-perynatopa. Yem
BonbLue KO3PPULMEHT ycuneHns, Tem 6onblLue BNUSIHWE CUrHana KoppekUumMm Ha CurHan paccornacoBaHusi, 1 HA0bopoT.

MapameTp 45 COR.S.h oTBeyaeT 3a BepxHee orpaHnyeHne curHana koppekumm SLAVE-perynsTopa.

MapameTp 46 COR.S.] oTBevaeT 3a HMXKHEE OrpaHnyeHne curHana koppekumn SLAVE-perynsatopa.

MapameTp 47 FB.S — cnyxebHbin. B cBA3M ¢ nocTossHHOM paboTon Haz, yCOBEPLLUEHCTBOBAHMEM NPOrPaMMHOro
obecnevyeHns KOHTpornepa M BO3MOXHbIM WM3MEHEHMEM HasHa4yeHus OaHHOro napameTpa, WMCMonb3oBaTb ero B

nporpamMmmax nonb3oBaTtena He peKkoMeHOyeTCA.

MpuHUMN pa6oTbl hyHKLUMOHaNbLHOro G6roka
®yHKUMOHaNbHasa CTPyKTypa kackagHoro aHanorosoro MA-perynsitopa npegcraBneHa Ha pucyHke 8.61.5.

.......... 107 nhdede
20 SP.M.Rate: (14SPM )
el S I s :
] 1 !
1gp [SPMH__: = 0z doc
= |08 Detts
pinDsp | 04 nStr
N7 PV.M.Fng ' | 08 nType | :D:nl'\-bde :
1 Max ‘ez  18SFS
B2 Min ] ‘234 5P.5.H |
Pamyst . B3SSPSL
01 PV
= |01 disn
1 LoV 2EFF.M.G . T 07 rbege |
¢ BCoMG |« 26FFMH T SN L1z '
. D MWCoMH ¢« L 2TFFML = ¥t . =
kil | - L3N Car ML = |07 out
BFVSRra, ggomv 1T3FF.3V = |02 doutH
| 40FF.5.G = [0z aoutl
45CarH \ 41FF.5H
Gl | L 42FFSL P
= | 05 diviin

PucyHok 8.61.5 - ®yHKkyuoHanbHas cmpykmypa brnoka kackadHoeo aHanoeosoeo N /-peaynsmopa PID_CAS(61)

3Havenve perynupyemoro napameTtpa MASTER-perynatopa noctynaetr Ha Bxopg 01 PV.M 6Gnoka wu
mHanumpyetcs Ha aucnnee NAPAMETP. B napametpe 071 nDisp 3apaetcs Homep gucnnes perynsitopa. 3HaveHue 071
nDisp = 0 penaet perynatop HEBUAUMbIM C NepeaHen naHenu.

Perynupyemeiin napametp noctynaet Ha y3en INP, raoe cHavana onpefensietcsi OTKINOHEHUE PerynupyemMmoro
napameTpa OT 3a4aHHOW TOYKM (AeBMaumMoHHas curdanusaums). fanHein y3en opmupyeT auckpeTHble curHansl dMIN n
dMAX, koTopble noctynatT Ha Bbixoabl 06 n 05 6noka PID_CAS(61). Kpome TOro, AaHHble CurHanbl Hanpsmyto
«MPUBSA3aHbI» K COOTBETCTBYIOLLMM CUrHaNbHbIM CBETOAMOLAM Ha NepefHen MaHenu KOHTporssiepa BO3ne MHAukaTopa
MAPAMETP.

CurHan B y3ne INP noctynaeT B genuTenb, rae, ¢ y4eTOM Auana3oHa M3MEeHEeHUsT PerynvpyemMoro napamertpa
(17 PV.M.rng), nepeBoantca B Ge3pasmepHyto BenuumHy (0...100%). Oanee 3HayeHune perynupyemoro napameTpa
nocTynaeTt co 3Hakom “+” Ha CYMMATORP (3).

Y3en opMMpoBaHUSA 3adaHWsi COCTOUT M3 HECKOmNbkMX ©OnokoB. 3HaveHue 3apaHHon Toukm MASTER-
perynaTopa HaxoauTcsl B napameTpe 14 SP.M, koTopbliA, Npu HEOOXOAUMOCTM, MOXKHO cAenaTb «CBA3aHHbIMY.
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MaTtemaTtuueckne 6rnokn ysna SP (1) c yyeTom 3HauveHui napametpoB 18 SP.M.h n 19 SP.M.I dopmupyioT
noaysen orpaHnyennst 3aganus. C yana SP (1) curHan 3agaHHon Touku noctynaet B y3en BALANCE (2).

Y3en BALANCE (2) otBevaeT 3a 6e3ygapHoe (NnaBHOE) MEPEKNoYEHNE UMW U3MEHEHME 3aaHHOM TOYKM, a
Takke coaepxuT B cebe aenutens, rae, aHanormyHo 3Ha4eHWI0 PerynupyeMoro napameTpa, 3Ha4yeHne 3afaHHON TOYKM
nepesoauTtcs B 6e3pasmepHyto BennumHy (0...100%). CurHan c yana BALANCE (2) noctynaet Ha CYMMATORP (3) co
3Hakom “-”.

Ha Bbixoge cymmartopa dopmupyeTcs CurHam paccornacoBaHus Mexay perynupyeMbiM napametpom W
3afjaHneM B eauHuuax MpoueHTHoW wkanbl: E=PV-SP. HoOpMMpOBaHHbIA CWUrHan paccorracoBaHuMsi MOXHO
ncrnonb3oBaTh B NporpaMmMe nons3osartens — oH nogaetcs Ha Bbixod 08 DELTA 6noka PID_CAS(61).

HopmupoBaHHbI CUrHanm paccorfiacoBaHus nocne cymmatopa noctynaet Ha ysen DIR (4), koTtopbiv
onpepenseT HanpaeneHue pevicteus MASTER-perynsatopa (Belbupaetca napametpom 02 nDIR.m). Tpun obpatHoM
Aencteuu perynatopa (02 nDIR.m = 0), paccornacoeaHue paccunTbiBaeTcs no dopmyne E = —(PV —SP).

Mpu npsimom pencteumn perynatopa (02 nDIR.m = 1), paccornacoBaHWe paccyuTbiBaeTcs no dopmyne
E=PV-SP.

Takke eCcTb BO3MOXHOCTb WCMONb3oBaHusA koppekumn (ysen CORR (5)) curHana paccornacoBaHus Mo
AononHuTensHomy napametpy. CurHan paccornacosanust E.,, nocne 6roka DIR (4) cymmvipyeTtcsi CO 3HauyeHuem

Koppekumm (8.61.9):
E=E,, +(CORMG- VAL oo Joormt. (8.61.9)

COR.M.I

C chopmynbl BUAHO, YTO BAWSHWE Ha paccornacoBaHve, a COOTBETCTBEHHO M Ha perynupoBaHue, 3aBucuT oT
koadpdumumeHTa ycunenua 29 COR.M.G. Yem OGonblie koadUUMEHT ycuneHusi, Tem Oornblue BMAMSHWE CUrHana
KOPPEKLUMM Ha CMrHan paccornacoBaHusi, U Haobopor.

[anee curHan npoxoaut yepes y3en FB (6), kOTOpbIN siBNAETCA CnyxebHbiM. B ¢BsI3n ¢ nocTtosiHHON paboTon
HaJl YCOBEpLUEHCTBOBAHWEM MNPOrpaMMHOro obGecneyveHust KOHTponmnepa U BO3MOXHbIM M3MEHEHVMEM Ha3Ha4eHus
[aHHOro yana, UCronb3oBaTb €ro B nporpamMmax nosib3oBaTtens He pekoMeHgyeTcs. 1o ymMonyaHuioo OaHHbIn y3en
3abnokuposaH (napameTp 32 FB.M = 0) n HUKaK He BNNSIET HA CUrHamn paccornacoBaHus.

Cnepayowmm warom curHan paccornacosanmsa MASTER-perynsatopa nonagaet Ha 6nok NMA-perynupoBaHus
PID (9). M[O-perynaTtop NocTpoeH Taknum o6pa3om, 4YTo B npoLecce paboTbl B KaXAblii MOMEHT BpeMeHU t Ha BbIxoae
perynatopa OyaneT dopmupoBaTbca Bo3gencTeue Y(t) B 3aBMCMMOCTM OT BXOAHOro curHana perynstopa E(t)
(paccornacoBaHusi mexay BXxoaHbIM napameTpom PV u 3agaHvuem perynatopa SP).

3aBMCcMMOCTb MexXay BXOAHbIM curHanom perynstopa E(t) u BeixogHbiM Y(t) onpemenseT nepepartoyHas
dyHKUMST  perynaTtopa. AnroputM npeobpasoBaHWs perynsitopa COAEPXWT TpU COCTaBnslWue perynsropa:
nponopuuoHaneHas (M-coctaBnstowas), nHterpansHasa (U-coctaenstowas) n anddepeHumansHas (-coctaBnstowas).

C BbIxoga 6roka curHan noctynaet Ha CYMMATOP (8). K cymmaTopy Takke NOAXOAWUT CUrHan npeaBapeHus ¢
yana FEED FORWARD (9). Yto6bl B 6rioke MASTER-perynsitopa nosisuncs BxoA npeaBapeHusi, napameTp 24 FF.M.V
HYXHO cpaenaTb «CBsid3aHHbIM». CwurHanm C 3Toro Bxoda ycunusaeTcs/ocrnabnsercs KoaddOUUMEHTOM YyCUIEHMS

npeasapenHns Kgr, 3agaHHbIM B napameTpe 25 FF.M.G, orpaHununBaeTtcs ycTaBkamu, 3ajaHHbIMW B napameTpax 26

FF.M.h v 27 FF.M.I v nopaetca Ha cymmaTtop. [pyrMmu crnosBamu, BbIxogHOW curHan c ysna [W[-perynaTopa
CYMMMpYeTCs C BbIXOA4HbBIM curHanom lM-perynatopa kaHana npeasapeHns (pycyHok 8.61.6).

- Kp
E (paccornacosanue) L ouT OUTFF
- TH - - -
& +l
< Tn ouT2
CurHan npeaeapexna
peneap K

PucyHok 8.61.6 — @yHKyuoHarnbHas cxema chopmuposaHusi 8bixoda y3na NN[-peaynsmopa ¢ npedsapeHuem

BbixogHon curHan MASTER-perynaTopa noctynaet Ha ysen SP (10) SLAVE-perynatopa. MatemaTtuyeckue
6nokn ysna SP (10) c y4yeTom 3HayeHuin napameTtpoB 34 SP.S.h un 35 SP.S.| chopmupyloT nogysen orpaHuyeHust
3apaHus SLAVE-perynaTopa.

C y3na SP (10) curHan 3agaHHon Toukn SLAVE-perynsatopa noctynaet B ysen STATIC BALANCE (11),
KOTOpbIA OTBEYaeT 3a cTaTudeckyto GanaHcmpoBky 3agaHus. CurHan c y3ana STATIC BALANCE (11) noctynaeT Ha
CYMMATORP (12) co 3Hakom “-”.

3HaueHve perynupyemoro napametpa SLAVE-perynsitopa noctynaet Ha Bxog 02 PV.S 6noka v fanee — Ha
ysen INP, roe, ¢ yyeToM AmanasoHa W3MeHeHus perynupyemoro napametpa (33 PV.S.rng), nepesoautcs B
6e3pasmepHyto BenuumHy (0...100%). [danee 3HauyeHue perynupyemoro napameTpa MoCTyrnaeT CO 3HakoMm “+” Ha
CYMMATORP (12).

Ha Bbixoge cymmartopa dopmMupyeTcs CurHan paccornacoBaHus Mexay perynupyeMbiM napameTpom U
3a[jaHNeM B eauHMLax NPOLEHTHON Wwkanbl: E=PV-SP.
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HopmupoBaHHbI curHan paccorfiacoBaHusi nocrnie cymmatopa noctynaeT Ha y3en DIR, koTopbii onpegensiet
HanpaBneHve paencteua SLAVE-perynatopa (BbiGupaetcs napameTpom 03 nDIR.s). Tpu obpaTtHom aencTBum
perynsTopa (03 nDIR.s = 0), paccornacosaHune paccuuTbiBaeTcs no popmyne E = —(PV — SP).

Mpu npamom penctBum perynatopa (03 nDIR.s = 1), paccornacoBaHWe paccuuTbiBaeTcs no dopmyne
E=PV-SP.

Takke eCcTb BO3MOXHOCTb MCMonb3oBaHuWs koppekuun (yzen CORR (14)) cwrHana paccornacoBaHusi no
AononHuTensHomy napametpy. CurHan paccornacosanust Eg,, nocne 6noka DIR cymmMypyeTcsi CO 3HayeHuem

koppekuuu (8.61.10):
E=E,, +(CORS.G-VAL .o Joonar- (8.61.10)

CORS.I

Hanee curHan npoxoaut Yepes y3en FB (15), koTopbi ABnaeTca cnyxebHbiM. B ¢B13u ¢ noctosiHHOM paboToi
Haf yCOBEpLUEeHCTBOBaHWEM MNPOrpaMMHOr0 oGecneyvyeHns KOHTponnepa U BO3MOXHbBIM W3MEHEHWEM HasHa4veHus
AaHHOro yana, ucrnonb3oBaTb €ro B mnporpammax nonb3oBatens He pekomeHayeTcs. [1o ymonyaHuio AaHHbIA y3en
3abnokunpoBaH (napameTp 47 FB.S = 0) 1 HUKaK He BNUSIET Ha CUrHan paccornacoBaHus.

Cnegyowmm warom curHan paccornacoBaHus SLAVE-perynaTopa nonagaet Ha 6nok MNWO-perynupoBaHus
PID (16).C Bbixopa 6rioka curHan noctynaet Ha CYMMATORP (17). K cymmaTopy Takke nogxoauT curHan npefsapeHus
c ysana FEED FORWARD (18). Ytobbl B 6noke MASTER-perynatopa nosisunca Bxop npeasapeHus, napameTp 39
FF.S.V HyXHO coenaTb «CBSA3aHHbIMY.

B panbHenwem curHan noctynaeT Ha y3en orpaHudenusi LIM (19) cornacHo napameTtpoB 36 OUT.h n 37 OUT.I.
Mpu poCTWXKEHUW perynupyrowero curHana 3HaveHun yctasok 36 OUT.h vnu 37 OUT.! y3en LIM (19) ccopmupyet
anckpeTHble curHansl dOUT.h n dOUT.|, koTopble noctynatoT Ha Bbixogbl 03 1 04 6noka PID_CAS(61).

[danee perynupylownuii curHan npoxoaut yepe3 OnOK yCTaHOBKM Ha BbIxoge perynsatopa 6e3onacHoro
3HaveHuns Bo3gencteus (y3en TRACK (19)). Ecnn komaHga Ha ycTaHOBKY ©e30MacHOro nosioKeHust OTCYTCTBYET, TO
perynupyoLwnii curHan npoxoauT yepe3 3ToT 6nok 6e3 mameHeHui. CurHan komaHgpl Ha ycTaHoBKy GesonacHoro
NnonoxeHus 3aBoanTcst Ha Bxopg ripm(06), ans yero napameTp 06 dTRK Hy>XHO caenaTtb «CBA3aHHbIMY.

MoToM curHan npoxoauT yYepes 6rok BelBopa pexuma poboTel perynatopa MODE (PYYHOWM / ABTOMAT).
Bbibop pexuma poboThbl ocyLLecTBNAETCA C NnepeHen NaHeny KoOHTponnepa unm 3agaetca B napameTtpe 07 nMODE. B
aBTOMaTUYECKOM pEXMME poOOThI PErynypyroLLmnii CUrHan kackagHoro perynatopa Hanpaensietcs Ha Beixog 07 OUT, a
B PYYHOM pEXUME - yNpaBreHne OCyLLeCTBNAETCH C nepeaHen naHenu npubopa nnm no nHtepdency. Ecnun ynpaesnexue
ocyLlecTBnsieTcst No uHTepdericy, To 3HayeHne nepemertenns MM 3anuceiBaetcs B napametp 76 OUT.

Mpumep npumeHeHus

HarpeBaTtenb neun (ropenka) umeeT M3ObITOYHYHO MOLLUHOCTb, U OOBEKT HarpeBa MOXET C OAHOW CTOPOHbI
neperpeTbcs, a C ApYyro - octaTbCa XOnoAHbIM. Ecnv nogobHbIV pexum HarpeBa HegonyCcTUM, TO OAHOKOHTYPHOrO
ynpaenexust 6yneTt yxe HepoctaTtovHo. [Ansi obecneveHus paBHOMEPHOro HarpeBa oO6bekTa HeobGXoaMMO M3MepsTb
TemnepaTtypy B ABYX MecTax: pSAOM C HarpeBaTeneM 1 B camoM XONOAHOM MecTe. B Takom cnyyae perynstop OOMKeH
copepxaTb aBa MNW-3BeHa, BKMOYeHHbIX nocnegosatensHo. [NepBoe MU[-3BeHO (HasbiBaemoe BeAyLUM), Ha BXO4
KOTOPOro noJaeTcs 3Ha4YeHne TemnepaTypbl B XON0AHOM MecTe, byaeT BolpabaTbiBaTb 3Ha4YeHMEe YCTaBKM A1 BTOPOro
3BeHa (Ha3blBaeMOro BeAoMbiM). Ha BxoA BeQOMOro 3BeHa nogaeTcs TemnepaTypa OKOMo HarpesaTtens (PUCYHOK
8.61.7).

¥

"'f'n|'|.1||.l1ﬂm:|4nn CHrman
I ] TA3
PucyHok 8.61.7 — lNpumeHeHue kackadHo20 aHanoz2oeoeo MM/[-peaynsamopa

Ha pucyHke 8.61.8 wusobpaxeHa peanus3aums npuMepa Ha OCHoBe yHKUMOHanbHbIX 6GriokoB PID(60)
koHTponepa MUK-51. FBD-thann npumepa nporpammbl JOCTYNEH ANA CKavyMBaHWa ¢ ouumansHOro caita npeanpuaTms
MWKPOI (PID_Cascad 2.zip).

http://www.microl.ua o  MUK-51(H), MUK-52(H) ver. 01.77 . MPMK.421457.005 P32 u3m. 2.01, 06.09.2012



000 "AMTOPI" +7(4722)40-00-02 amtorg.com.ru

131

3HAYEHHE TeMNEpaTy bl YCTaBKa HA 330aHME BEAYLLEMD AHanorosslit Beg YLy it
_{c Aarunka 1) ~ perynatop M-perynatop

01 dhaAn D000
02 dLoc tool
03] dhas noon
o4) draiy D00l
0 05{ JOUT po0 00
OUT.gCEd . 051 npr(12) 13 .0 |0E{ douT onan

c 2102
08 delta |-10. 943

dErr 0000

dhAA 0000 PY 01

ARl 00D

ouT  £9.051

14 OUT=0.
15 PY.rng=100.

3HAYEHHE TeMIepaTypE
(c natumka 2)

AHaNOroesld Be00Meld
MKO-perynatop

dErr 0000 LAY LT

| | dLoc 0001

e po00 Py 01 =1, | i 0000

S B0 s 1102 CHrHan Ha MCNONHKTENEHEIR
o e MEKAHHIM

OUT.5E-0 . 548 npriiz] 13 | douT o000

ouT oo, 000
delta -5, 885

auT -0 G40

PucyHok 8.61.8 — Peanusayus npumepa ¢ ucrosnib3ogaHuem 2-x aHanozo8bix [M10-peeynsmopos

Ha pucyHke 8.61.9 n3sobpaxeHa peanusauusi npumepa Ha ocHoBe dyHkUuoHanbHoro 6noka PID_CAS(61)
koHTponepa MWK-51. 3HauyeHns cBowcTB GnOKOB AaHHOW MporpamMmbl MpuvBeAeHbl Ha pucyHkax 8.61.10 — 8.61.14.
FBD-chain npumepa nporpaMmmbl OOCTYNeH ANs ckadMBaHusa C oduumansHoro cavita npegnpustus MUKPOJ
(PID_Cascad_1.zip).

3HaveHWE TEMNEePaTYRE! ¥CTaBKa HA 33aHHE AHANOrOELIA KaCkagHEIR
(c Aatdmka 1) perynaropy MA-perynatop
PID_CAS(61)

| dram
|aLoc
| oo,
| o
| dha
|anam
ouT

DELTA

dErr
PY.M 01

draAX

CHrHaN Ha HCNONHKTENEHEIR
MEKAHHIM

drAIN PY.E 02

OUT.SCAL

npr14] 16
ouT

{03 gain=i.

3HAYEHME TEMMEPATYPEI
(c natunka 2)

dErr
draAX

drAIN

OUT.SCAL

ouT

4

Mapamemper anzobnoka | bazoebid agpec bnoka 0 MNopagkoebld Homep | 1

Hawmep LWkchp HazgaHHe JHaYEHHE CEAzaHEI M-p

1 nlkP Homep exoaa 1.000

2 NTYPE  THMN aHanoroeoro exoaa 0,000

3 EFLT BpEeMEHHAA NOCTOAHHAA 3KCNOHEHUHANEH, . 000001

4 BIAS Crew eHHeE (H.M. MO, ANS KoMMeHcaumM B ... 0.000

5 OUT.h  LWkana BeixoAHOMD CHrHaNa (EepxHAA rpa... 100,000

] QuTl LWkana BElX0AHOMD CHrHaNa (HiwHAA rpa,,, 0,000

7 Ma ¥CTABKA CHIHAMMIEUHK AOCTH#EHWA Bx0,., 80,000

g MIN ¥CTaBKA CHIHANHIELHK A0CTH#EHWA Bx0... 20,000

9 HYS [HCTEREsHC CHrHANKZALLMK 0.000

10 IMN_H MNapaMeTp KkanuipoexKH 0.000

11 IM_L MNapaMeTp KanHEpOBKH 0,000

12 Py 3Ha4eHHE NapaMeTpa, NOASEAEMOro Ha ., 0,000

|
7] fix l HELP ” ox

PucyHok 8.61.10 - lNapamempsi 6r1oka AIN1(05)
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dpd Dbl O DK
0
(Mapamempes! anzobnoxa | bazoesid agpec Bnoka 0 MopsAKOBbIA HOMep | 3
HoMep | LWkdp HazgaHHe IHAYEHHE CEAZaHEIA M-p
1 nlMP Homep exoaa 2,000
z nTYPE  Twn aHanorosoro ExoAa 0.000
3 tFLT BpeMEHHaA NOCTOAHHEA 3KCNoOHEHWHanEH...  0:00:00.1
4 BIAS CHMEWWEHKE (H.N, MCM, ANA KOMNEHCAUMM 6 ... 0,000
5 OUT.h  Wkana BeixoAHOMD cHrHana (eepxHad rpa... 100,000
6 QT LLkana BeIXOAHOMD CHIHAaNS (HH¥HAS rpa... 0,000
7 iy f=%3 Y¥CTABKa CHIHANNZAUNK ADCTHHEHHA Exo... 50,000
5] MIMN Y¥CTABKa CHIHANMZAUNK ADCTHHEHHA Exo... 20,000
9 HY¥S HCTEPESHC CHIHAMMSaUHK 0.000
10 IN_H NapameTp KanHBpoEKH 0,000
11 IN_L NapameTp KanHBpoEKH 0,000
12 Py 3HaYeHHE NapaMeTpa, NOASBaEMOro Ha B,,, 0,000
|
(7] fix l HELP ” o
PucyHok 8.61.11 - lNapamempesi 6rioka AIN2(05)
dpa Dbl O DHAa
FiL) b
Mapamempesr anzobnoka | basosbid agpec bnoka 0 MNopaakoBbid Homep | 4
Horep  Lkdp HazsaHne 3HAYEHHE CEBASaHLIA N-p
1 nbisp Homep aucnnes 1.000
z nDir.m  HanpaeneHWe AeHCTEMA (0-00paTHEN, 1-n... 0,000
3 nDir. 5 Hanpaenenme 4eAcTena (0-00paTHesd, 1-n...  0.000
4 nsTR CTPYETYPa perynaropa 0.000
5 nTYPE Thn perynaTopa 0.000
5] dTRE KoMaHAa yCTaHOBKW Ha Bbixoae perynat... 0,000
7 nMODE  Pewkm paboTel 1.000
g Ti.M EperA MHTerpHposaHma MASTER 0:05:00.0
9 Ti.a BperA MHTErpHposanHa SLAYE 0:02:00,0
10 Td.M Bpena anddeperunposaina MASTER 0:00:30.0
11 Td.5 Bpema andiepeHumposadna SLAYE 0:00:20.0
12 Kp.M KoatbHUHEHT YorneHHA MASTER 1,500
13 Kp.S Kot MUMEHT YoMNEHWA SLAYE 1,000
14 SPM JanaHHe MASTER 50,000 CEAZHLIA N-p
15 SRS JaaaHnA SLAYE 60,000
18 ouT EbixoA perynaTopa 0.000
17 LML AlManazoH H3MeHeHHA peryAMpyYeMoro nap.., 100,000
18 SP.M.h OrpaHnueHke sagaHuaiEepxHeEMASTER 100,000
19 SPLM. OrpaHkdeHHe 33AaHHACHMKHEE) MASTER 0.000
20 SP.M... CROpOCTE M3MEHEHWA 334aHKA MASTER 70,000
21 I YCTaBKa cHrHanKzauxm Mak 100,000
2z MMIN YCTaBka cHrHanksaukm MIN 0.000
23 HYS MHCTEQPESHE CHIHAMM3aUMH 0.000
24 FF.M.Y  Bxoa Bnoka npeasapeqHa MASTER 0,000
25 FF.M.G  Y¥cunenwe kadana npeasapedta MASTER 0,000
26 FF.M.h  BepxHee orpaHudeHye npedsapedka MAS,,, 0,000
27 FF.MLI HHs#HEE OFpaHHYeHHE NpEABapeHHA MAS,,, 0,000
28 COR.... Bwxog Bnoka KoppekuMH MASTER 0,000
29 CORL. ¥CHREHHE KaHaNa KOppesUHH MASTER, 0,000
30 COR.... EepxHee orpaHH-eHHe Kopperuki MASTER 0,000
31 COR.... HWxHES OrpaHH4eHHe KoppekLH MASTER 0.000
32 FE.M ChrHan oSpaTHoH cedsm MASTER 0.000
33 FY.5....  AWanazoH M3MeHeHKA peryaKMpyeMoro nap.., 100,000
34 SP.5.h  BepxHEE OrpaHMuYEHMEe 3348HKMA SLAYE 100,000
35 Sp.Sl HiHEE Or paHHYEHHE 3a8aHKa SLAYE 0.000
36 OUT.h  BepxHee orpaHM-eHHe Beix04a perynaTopa 100,000
37 QT His#HeE orpaHMHYeHHe Belixoda perynaTopa 0,000
35 TRE.W 3HaYEHHE HESONACHOMD NOND¥EHHA 0.000
39 FF.5.¥  Bxoa Onoka npeasapeHHa SLAVE 0.000
40 FF.5.G  Ycunenwe kadana npedsapedia SLAYE 0.000
41 FF.5.h  BepxHee orpaHudeHve npedsaperia SLAYE 0,000
42 FF.5.l HH#HEE OFpaHHYeHHE NpeABapeHHA SLAVE 0.000
43 COR.... Bwxogd Bnoka KoppekuMH SLAYE 0,000
44 COR.. ¥CHREHHE KaHaNa KOpRekUHH SLAYE 0,000
45 COR.... EepxHee orpaHH-eHHe KOopperumH SLAYE 0,000
46 COR.5.|  HMsHEs OrpaHMYEHHE KOPPEKLMM SLAVE 0.000
47 FB.S ChrHan oSpaTHOH CeAsk SLAVE 0.000
|
fix l HELP ” oK

PucyHok 8.61.12 - lNapamempesl 6rioka PID_CAS(61)
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[Mapamempe! anzobnoka | basoBbld agpec bnoka 12

amtorg.com.ru

MopAaaHoBbIA HOMep | 2

Homep
1

LWiebp
P

Hazganue
SHA4EHHE YCTAEKH

3HaqeHHe
50,000

CEAZAHENA M-p

fix

|

]

PucyHok 8.61.13 - lNapamempsi 6rioka SP(53)

Mapamempesl aneobnoka | BazoBbld aapec 6noka 0

MNMopsAHOEbLIA HOMep | 3

Haowmep
1
2
3

LWndp HazsaHne 3HA4EHHE
nouT Homep aHanorosoro Bbixoaa 0.000
offset CHELLEHHE 0.000
gain YiHneHHe 0,000

CBHA3aHEIA M-p

fix

|

]

PucyHok 8.61.14 - lNapamempsi 6510ka AOT(08)

Mpumep npumeHeHns (Y%\Microl\Alfa 2.0\examples\fbd_61.fbx)
lMocmaHoeka 3adaqyu: Heobxoanmo opraHmsoBats MA0-kackagHoe perynupoBaHue.

PeweHue:

AIN(05)

01 nifP=1

02 nTYPE=0
03 tFLT=0:00:00.1
04 El&E=0.

05 OLT_H=100.
06 OLT_L=0.
07 PAX=0.

05 MIM=0,

03 HrE=0.

10 IM_H=0.

11 18_L=0.

12 PY=0,

1

uj
o2
03
04

05

dERR
dPAAK
diIN

OUT_SCAL

PY_M 01

auT

AHarnozoshbll 8800.

AIN{D5)

01 nlNP=2

02 nTYPE=0
05 eFLT=0:00:00.1
04 El&Z=0.

05 OLT_H=100.
06 OLT_L=0.
07 MAx=0,

05 MIM=0.

03 HY'2=0.

10 IM_H=0.

11 10_L=0,

12 PY=0.

|

{

01 nDIEP=1
02 nOIR_M=0

0% nDIR_%=0
04 nETR=0
05 nTTPE=0

PY_% 02 i

& OLIT.
1T PY_M_RMG=100.

o
KackadHnbit MA/[-
Peeaynsmop.
lNpumeHsemcs ons
opaaHu3ayuu

2 kackadHozo /[
peaynuposaHusi

1| dEFR

02| dhax

03] dMIN

04| OUT_SCAL

as|auT

AHarnozosblIl 8800.

AHanozossbll 8bi1800.

PucyHok 8.61.15 - lpumep ucrnons3osaHus 6noka PID_CAS(61)
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4.

8.62 PID_IMP(62) - PerynAaTop MMNynbCHbIN

HasHauyeHue

®yHKUMOHaNbHbIN 6ok (pucyHok 8.62.1) npeaHasHayveH Ans noctpoeHust koHTypos [MA[O-perynvposaHusa ¢
MCMOSIb30BaHNEM UMMYNbCHBIX UCMOMHUTENbHBIX MEXaHN3MOB.

PID_IMP{62) 1

01 nDizp=1.

02 nOIR=0.

03 nETR=0.

04 nTVPE=0.

05 n@ntEP=0.

06 nCh=0.

a7 dTRE=1.

P 0 |03 nMODE=A,

03 Tetrl=0:01:00.0
10 Tmin=0:00:15.0
N Tdlp=0:00:20.0
12 TI=0:04:00.0
13 TO=0:00:00.0
14 KP=15

15 2P=50.

=7

o
02
03
04
as
Qg
a7
05

| drdan
| dLoc
| s
| drain
| dup
| 4N
| ouT

delta

PucyHok 8.62.1 — ®yHkyuoHanbHbil 6ok PID_IMP(62)

®yHkumoHanbHbin 6nok PID_IMP(62) BeinonHaeT dyHkumMmn HacTpamBaemoro MNMU-umnynscHoro perynstopa c
OONOMNHNTENbHLIMY BO3MOXHOCTSIMM, TaKMMM Kak:
BHYTpeHHsA Unu BHeLLHAS obpaTHas CBA3b;
$opmupoBaHue Ha BbIxode perynatopa 6esonacHoro Bo3gencTBns (OTKPbITO/3aKpbITO) NO BHELLHEN KOMaHAE;
4 Pexuma paboTbl:
py4YHON — ynpasneHue ¢ nepegHen naHenu;
nokanbHbI — ynpasneHve MNUO-perynatopoM ¢ BHYTPEHHUM 3adaHneM;
kackagHbln - ynpasneHue NNO-perynsTopoM ¢ BHELHUM 3a4aHneM Unmn 3agaHvem OT NPporpaMMHOro 3agaTyvka;
cnepdwmii — OCTaHOBKa perynstopa ¢ aBTOMaTUYeCKMM CNeXeHUeM 3a NonoXXeHWem UCMONMHUTENbHOIO MexaHn3ma
no NHUM oBpaTHON CBSA3W;
®PyHKUMN NpeABapeHVs yNpaBnsloWero BO3OENCTBUA perynatopa W KOPpPeKuMM curHana paccorfiacoBaHus
perynstopa.

MapameTpbl hyHKUMOHanbLHOro 6noka

Bxogbl, napameTpsbl 1 Bbixoabl 6rioka npeacTaBneHsl B Tabnvue 8.62.1.

Tabnuua 8.62.1

Bxoabl — napameTpbl — BbIXxoAbl
No | O6o3HaueHue Owana3oH 3HauveHue no HasHa4yeHue
3Ha4YeHUn YyMOINYaHuio
Bxoabl
01 [ INP | BeuiecteeHHoe | | Bxoa 6noka
MapameTpbl
01 | nDISP 0...9 1 Homep aucnnes
02 | nDIR 0/1 0 HanpaBsneHune genctens perynartopa
(0-o6paTHbIn, 1-npsiMoint)
03 | nSTR 0/1 0 CrtpykTypa perynaTtopa (0-napanenbHbli, 1-cMeLlaHbIin)
04 | nTYPE 0/1 0 Tun peryndatopa
0 — 6e3 obpaTHOM CBA3M,
1 — ¢ gar4mkom nonoxexus VM (vHavkaums)
05 | SP_Q 1,2 0 KonnyecTtBo ucnonb3yembix 3agaHni
1 — BHYTPEHHSIA 3aaHHas TOYKa;
2 — BHYTpeHHsS / BHELLHSIA 3aJaHHas Touka
06 | nCONV 0..5 0 y=
y SQRT(X)
y=logX
y=eX
y=x2
=1/

MpogomxeHne Tabnuubl 8.62.1
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07 | dTRK 0/1 0 KomaHaa ycTaHOBKM Ha BbIXxofe perynsaropa
6e3onacHoro 3Ha4yeHusi Bo3gencTams (napameTp 21
TRK_VAL)

08 | nMODE 0,1,2 0 Pexum pabotbl (0-PY, 1-11Y, 2-KY)

09 | tCTRL Bpewms 0:01:03:0 Bpemsa mexaHuama

10 | tMIN Bpewms 0:00:00:1 MuHuManbHas AnMTeNbHOCTb MMNyrbca

11 | tDELAY Bpewms 0:00:00:1 3agepxka mexay BkrtodeHuammn (dUP-dDN, dDN-dUP)

12 | TI Bpewms 0:02:00:0 Bpems nHTerpupoBaHus perynatopa

13 | TD Bpewms 0:00:00:0 Bpemsa andpcepeHumpoBaHng perynatopa

14 | KP BelecTBeHHOe 1 KoathdmumeHT ycuneHunsa perynatopa

15 | SP BeulecTtBeHHoe 0 3apaHve

16 | SP EXTERN BeulecTtBeHHoOe 0 BHeluHee 3agaHne

17 | Delta_OUT -100,0...100,0 % 0 Mepemeluenne Bbixoga perynatopa (-100,0...100,0) %

18 | PV_RANGE BeuwjectBeHHoe 100 [nana3oH BXO4HOro curHana

19 | SP_H BeluecTtBeHHOE 100 OrpaHnyeHve 3agaHus (BepxHee)

20 | SP_L BeluecTtBeHHOE 0 OrpaHnyeHve 3agaHus (HukHee)

21 | SP_RATE BewecTBeHHOe 100 CKOPOCTb M3MEHEHUS 3afaHus, TeX. ed. / MUH.

22 | POz B 0 MonoxeHne mexannama 0—100%. BHyTpeHHWI

eLlecTBeHHoe

uHTerpatop IM unu curHan gaTymka nonoxeHusl.

23 | TRK VAL BeulecTtBeHHoOe 0 3HayeHne 6e3onacHoOro Bo3gencTeuns

24 | MAX BeliecTBeHHOE 0 YCcTaBkM cMrHanunsaummn oTKIOHEHUS perynmpyemMoro

25 | MIN BeluectBeHHoe 0 napameTpa OT 3aJaHHOM TOYKM (CUrHanuaauusi
AeBraUnoHHas)

26 | HYS BelecTBeHHOEe 0 ['McTepesnc curHanusaumm napameTpa

27 | FF_VAL BelwlecTBeHHO® 0 MpenBapeHue ynpaBnsaLero BO3AeNCTBIS
perynsaropa

28 | FF_GAIN BelyecTBeHHoe 0 KoachdumumeHT ycuneHue npegsapeHus

29 | FF H BellecTBeHHOe 0 OrpaHnyeHve npegBapeHns (BepxHee)

30 | FF L BelecTBeHHOEe 0 OrpaHunyeHve npegBapeHns (HUKHee)

31 | COR_VAL BelwlecTBeHHO® 0 Bxopa 3BeHa koppeKkuun perynupyemoro napameTpa
perynsaropa

32 | COR_GAIN BelyecTBeHHoe 0 KoachdumumeHT yecuneHus curHana koppekuum

33 | COR H BeluecTBeHHOE 0 OrpaHuyeHne curHana Koppekumm (BepxHee)

34 | COR L BeluecTBeHHOE 0 OrpaHuyeHne curHana Koppekumm (HuxHee)

35 | DB BellecTBeHHOE 0 MepTBas 3oHa

Bbixop

01 | dMAN 0/1 CoctosiHune perynatopa (0-aBT, 1-pyy)

02 | dLOC 0/1 Mcnonb3yemasi 3agaHHas Todka (0-BHeLw, 1-BHYTp.)

03 | dMAX CvrHanusauus npeBbILLEHVS BXOAHBIM NapaMeTpoMm

0/1

yctaBkn MAX

04 | dMIN 0/1 CuvrHanusaums npeBblEHMS1 BXOAHBbIM NapameTpoM
yctaskv MIN

05 | dUP 0/1 Bobixog perynatopa. CurHan «BOJbLUE»

06 | dDN 0/1 Boixog perynatopa. CurHan «MEHbBLUE»

07 | Delta_ OUT -100,0...100,0 lMepemelleHue BbIxoda perynatopa

%
08 | DELTA BeulectBeHHoe PaccornacosaHne

MapameTp 071 nDisp 3ajaeT Homep gucnnes perynatopa. MakcumanbHOe KONMYecTBO WCMOMb3yeMblX B
nporpamme koHTponnepa perynstopoB (ML - ananorosbix, MWO - umnynbcHblX, MW - kackagHblx a Takke genbta-
perynatopoB) — 9. Kaxabli perynsitop OOMKEH MMETb CBOW YHUKanbHbIA HOMEp, MO KOTOpoMy OyaeT npousBoauTcs
naeHTnduKkaunst perynsiTopos Ha NepeaHei naHenu KoHTponnepa (aucnner Ne).

MapameTp 02 nDIR onpepnensieT HanpaBneHve AenWcTBUSA perynsTtopa. MNpu obpaTtHoOM AelcTBUM perynsitopa
(02 nDIR = 0) paccornacoBaHune paccymTbiBaeTcs No opmMyne E = —(Pv - SP). Bbixoa perynsatopa 6yaet ysenuunsarbcs
(BkntoyeHne guckpetHoro Bbixoga BOJbLIE), ecnu perynvpyemblin napametp 6yaeT meHblle 3agaHus, u HaoboporT,
yMeHbLUATbCA (BKMoYeHne amuckpeTtHoro Bbixoga MEHBLUE), ecnu perynupyembii napameTp OyaeTt 6onblue 3agaHus
(8.62.1):

02 nDIR = 0: PV <SP = OUT T (mckpBbIX"B")

PV > SP = OUT { (auckp.Bbix"M") (8.62.1)
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Mpn npamom penictBum perynatopa (02 nDIR = 1), paccornacoBaHue paccuuTbiBaeTca no opmyne
E =PV -SP. Bbixog perynatopa OygeT yBenuumBaTtbcs (BKMoueHWe pAuckpeTHoro Bbixoga BOJIbLIE), ecnu
perynupyemMbii napametp OydeT 6onblue 3agaHns, M HaAobopOT, YMeHbLUATbCs (BKMIOYEHVWE AWCKPETHOro BbixoAda
MEHBLLUE), ecnu perynupyemsivi napameTtp 6yaeT meHbLue 3agaHus (8.62.2):

02 nDIR = 1: PV > SP = OUT T (auckpBbix."B")
PV < SP = OUT { (auckp.Bbix."M") (8.62.2)

MapameTp 03 nSTR onpegenseT CTPYKTypy perynstopa:
1. 03 nSTR = 0 — napannenbHas;

2. 03 nSTR = 1 — cmellaHHas.

Anroputmunyeckne cxembl MUO-perynatopa B cnyvyae napansenbHONn U CMeLlaHHOW CTPYKTYpbl NokasaHbl Ha

pucyHke 8.62.2.

Ed 17 i * ¥t

W

E) B L % J- » + Y

d
Td%

6)
a — napanneneHas cmpykmypa [N -peeynsmopa; 6 — cmewaHHass cmpykmypa [N [-peaynsmopa.
PucyHok 8.62.2 — Cmpykmypsi [N [J-peeynsmopa

CornacHo pucyHka 8.62.2, ana napannenbHon CTPYKTYpbl perynsatopa nepegatovHas oyHKUMS MeeT BUA:

B 1t dE(t) (8.62.3)
Y(t) = Kp ~E(t)+? jE(t)dt+Td &

i0

Ons cMeluaHHon CTPYKTYpbI perynatopa nepegatoyHas beHKLI,MFI nMmeetT Bma:

Kp t dE(t
Yt)=K -E(t)+ P [E(t)dt+T 9E® , (8.62.4)
P T o d dt
i
roe: K Yy KO3 PMUUEHT NponopumoHansHOCTU perynatopa (napameTp 14 KP);

Ti — Bpems nHTerpmpoBaHus perynaTtopa (napametp 712 Tl);

Td — Bpems anddepeHuupoBaHns perynaropa (napametp 13 TD).

CymMmapHO: Npu UCNOMb30BaHNWM CMELLAHHOW CTPYKTYPbI PErynatopa, B CPaBHEHUM C napannenbHon, BusiHue
UHTerpansHoun coctaensoLen T; ysenuunsaetcs B K, pas.

®opmynbl (8.62.3) n (8.62.4) cooTBeTCTBYIOT nepefaTodHbIM yHKUMAM aHamnorosbix MNWO-perynatopos. B
perynatopax koHTponnepa MUK-51 ncnonbayoTtca npnbnmkeHHble opMyrbl pacyeTa nepeaaToyHbIX OYHKLUA B CBS3N
¢ Tem, yto MUK-51 aBnsaetcsa ungposbIM ycTponcTBoM. COOTBETCTBEHHO, pacyeT MHTErpansHon 1 anddepeHumansHoOmn
COCTaBSAOLWNX BbINOMHAETCA YMCMOBBIMU MeToAamMu (C BbICOKOW TOYHOCTBIO) C MOMPaBKOW Ha OUCKPETM3auuio BO
BpPEMEHW 3Ha4yeHus paccornacoBaHusi. Takum obpasom, nepedaTodHas dyHkums MUO-perynatopa ans napannensHown

CTPYKTYpbl uMmeeT BuA (8.62.5):
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Y, =K, -E, +iZ:Ei .At+Td AEti : (8.62.5)

T = A
ONsi CMEeLLaHHOW CTPYKTYpbl perynatopa nepegatovHasi pyHkumsa nveet sug (8.62.6):
K, & AE,
Y, =K, -E,+ 2> E -At+Td—",
T = At
roe: K o~ Ko3adhPMUMEHT NnponopLmoHansHocTK perynatopa (napametp 14 KP);

(8.62.6)

Ti — BpeMs nHTerpupoBaHus perynatopa (napametp 12 TJ);

Td — BpeMs anddepeHumpoBaHusa perynatopa (napametp 13 TD).

Ei — pasHOCTb MeXay 3adaHneM perynsatopa u TeKyLUMM 3Ha4yeHneM Ti KOHTPONMPYeMOoN BEMNYUHDI;
AEi - Pa3HOCTb MEeXAY ABYMSI COCeQHUMM 3HAYEHUSMU Ei n Ei_1;

At - Bpems mMexay ABYMS coceHUMU U3MEPEHUSIMM Ti " Ti_1 :

n
Z Ei -HakonneHHaa nHTerpanbHasa cyMmma paccornacoBaHui.
i=0

MapameTp 04 NnTYPE oTBevaeT 3a Tvn umnynscHoro NNA-perynsTtopa.

04 nTYPE = 0 - wucnonb3yetca umnynbcHbii [O-perynstop 6e3 o6paTHOW CBA3U MO MOMOXEHMIO
ncnonHuTensHoro mexaHnsma (MM). Monoxenne MIM paccunTtbiBaeTCs NporpamMmmHo.

04 nTYPE = 1 — wucnonb3dyetca uMmnynescHbii [MO-perynatop COBMECTHO C [OaT4MKOM MNOMOXEHUS
MCMOSTHUTENBHOTO MexaH13ma.

MapameTp 05 nQntSP oTBEeYaeT 3a KONMYECTBO UCMONb3yeMbIX 3aJaHuUN:

1 — BHYTPEHHsIA 3agaHHasa ToukKa;

2 — BHYTpeHHSS / BHELWWHAS 3aAaHHas Tovka.

Mpu BbiGope 05 nQntSP = 1, koHTponnep OyaneT paboTaTe TOMbKO B ABYX peXMMax: py4yHOU pexum —
ynpaBneHne BbIXOOOM BPYYHYIO C NepedHel MaHenu KOHTponnepa knasuwamu “Gonblue”’-“MeHbLIe” Unn C BEPXHEro
ypoBHs (IMK) v rokanbHbIl pexum — ynpasnexuve MNNO-perynsTopom ¢ BHYTPEHHUM 3afaHVEM.

Mpu 05 nQntSP = 2 perynatop moxeT paboTtatsb ewe B TpetbeM pexmume — KACKAOHOM.

MapameTtpom 06 NCNV BbiGMpaeTca oavH U3 LWECTH TUMOB MaTemMmaTU4eckoro npeobpasoBaHus:
1. Egyx = E; (3Hauenune 06 nCNV = 0)

- Eppix = |E| ; (3HaveHne 06 nCNV = 1)
. Egux = I0gE; (3HaueHme 06 nCNV = 2)

2
3
4. Eg,x=€ ; (3Hauenne 06 nCNV = 3)

5 Egux = E2; (3HaueHune 06 NnCNV = 4)

6. E

1
BbIX = E (sHayeHve 06 nCNV = 5)

Mpwn BbIGOpe napametpa 06 nCNV = 0 (Eg,x =E) curHan paccornacoBaHus npoxoamt Yepes a1oT 6510k 6e3

n3meHeHnsa (pucyHok 8.62.3). Ecnn BbiOpaH napameTtp 06 nCNV = 1, TO Ha Bbixoge Onoka nomyyMm curHarn,
npeacTaBneHHbln Ha pucyHke 8.62.4. B aTom cnydae, npyv ManoMm paccorfiacoBaHuMu, BbIXOAHOW curHan
paccornacoBaHusa OyaeT 6onblue, Yem BxoAHoOW. Takmm obpasom, perynatop 6yaet GbicTpee pearvpoBaTb NpyU Manbix
3Ha4YeHUsIX paccorrnacoBaHvs. Ho npu GoMbINX 3HAYEHUSIX PacCOrnacoBaHUsA BbIXOAHOW CWUrHam paccorracoBaHus
OyneT 3HauMTeNbHO MeEHblUe BXOOHOro, MO3TOMYy perynatop OyaeT mMeaneHHee pearvpoBaTtb, YEM MPWU MMHENHOM
npeobpasoBaHun. O6paTtHbIi 3akoH 6yaet ans 06 nCNV = 4. Tpu manoM paccorriacoBaHMu BbIXOLHOW curHan 6noka
«TUN npeobpasoBaHusa» Oy4eT MeHblue OT BXOAHOrO curHana, notomy perynstop 6yneT meaneHHee perynuposaTb.
Ecnu 3HayeHue paccornacoBaHus byaet 6onblue, K npumepy, Ha 1% OT AnanasoHa U3MepeHUsi, TO BbIXOAHOW napamMeTp
O6yneT 3HauuTenbHO Gonblle BXOAHOrO, MOTOMY perynupoBaHue OyaeT npoucxoautb GbiCTpee, Yem Mnpu NMHEAHOM
npeobpasoBaHuu.

http://www.microl.ua o  MUK-51(H), MUK-52(H) ver. 01.77 . MPMK.421457.005 P32 u3m. 2.01, 06.09.2012



000 "AMTOPI" +7(4722)40-00-02 amtorg.com.ru

138

- 104

E..=E

BbIX

PucyHok 8.62.3 — paghuk obpabomku cuzsHarna paccoanacosaHusi

s

y — - E_  =E (nokasaHo Ans cpaBHEHUs C PyHKUMEN E.,= \/E)

BbIX

PucyHok 8.62.4 — pachuk obpabomku cueHasa paccoanacoeaHusi

MapameTp 07 dTRK oTBe4vaeT 3a yCTaHOBKY Ha Bbixoge perynstopa 6esonacHoro Bosgencrtsus. B cnyyae
BO3MOXHbIX aBapuiHbIX UNN HewTaTHbIX cuTyauun, komaHga 07 dTRK = 1 no3BonsieT nepeBecTu perynsitop B pexum
CJNIEOALWENO ynpasnenuns (CY). MNpu aToM Ha BbIXoAe perynstopa ycTaHaBnvMBaeTcsl 3afjaHHoe B napametpe 23
TRK_V Ge3onacHoe MONOXEeHWEe U OTCNEXMBAETCHA 3HAYEHWe LaHHOro napamMmeTpa, ecnv OH 3anporpaMMmMpoBaH Kak
«CBSI3aHHbIN» (CM. onvcaHue Ha MporpammHeIn nakeT pegaktop FBD-nporpamm AJTb®A).

MapameTp 08 NMODE oTBe4YaeT 3a ynpasreHne pexumamun paboTbl perynsatopa ¢ nepegHer naHemnum unu no
ceTtu:

1. 08 nMODE = 0 — PYYHOW pesxum;

2. 08 nMODE = 1 — ABTOMATUYECKWIN pexum (TOKANIBHOE ynpasneHue — NTY);

3. 08 nMODE = 2 — ABTOMATUYECKWUI pexum (KACKAHOE ynpasneHue — KY).

[Mocne nporpamMmypoBaHnsa KOHTPONNep HaxoAUTCA B TOM pexume, KOTOpbI ykadaH B napametpe 08 nMODE.
MepeknioyeHne mexay pexumamy paboTbl onucaHo B pasgene 6.2.3 pykosoactea MNPMK.421457.005 P31. Takke
pexvMbl paboTbl MOXHO MepeknioYaTh BHELWWHMMU curHanamu, caenas napametp 08 nMODE «cBa3aHHbIM». Torga Ha
Bxon npm(08) mopaeTtca cwurHan € BHeWHWX auckpeTHbix BxogoB (DIN(06)) wnm gpyrom curHan, vMcnonb3yembli B
nporpaMmMe nonb3oBaTtens.

Mapametp 09 Tctrl oTBeyaeT 3a BpeMs MexaHM3Ma, TO €CTb BpeMms, 3a KOTOpOe MWMMYIbCHbIN
UCTMOMNHUTENbHLI MEXaHU3M C COCTOSIHUSI «nonHocThio  SAKPbITbIN» nepexogut B COCTOSIHUE «MOJTHOCTbIO
OTKPbITbIM» npu nogaun Ha Hero curHana «BOJIbLWE», n HaobopoT, ¢ cocTosiHus «nonHocTblo OTKPLIThI» B
cocTosiHne «nonHocTbio SAKPbLITbI» npu nogaun Ha Hero curtana « MEHBLLIE».

3HayeHne BpeMeHW MexaHu3ma yKasblBaeTCd B MacrnopTe Ha MMMYMbCHbIA WCMONHUTENbHBLIA MeXaHU3M.
MapameTp «Bpemsi MexaHW3May» ucrnonb3yeTcs Ans macwTabupoBaHus Bbixoda [MU[-umnynbcHoro perynsitopa.
Hanpumep, ecnn Bpems mexaHusma 63 ¢, n oH HaxoguTcsa B nonoxeHun 40% OTKpbITO, TO Y4TOOLI 3akpbiTh ero Ha 10%,
HY>KHO YTOObI AMCKPEeTHbIN Bbixod « MEHBLLE» Bkntoumncs Ha (8.62.7):

T

63c
M= = =6,3c"
100% 100‘7/
Ag, 10%

(8.62.7)
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[Ons Toro, 4To6bl OTKPLITE Ha 25%, HYy>XHO AncKpeTHbIN Bbixod «BOJIbLUE» BknounTb Ha (8.62.8):

Mo—m 0% 575
= 100% = 1000// =15 (8.62.8)
Ao, 25%
[dwarpamma no3nLmMoHMpoBaHMs nokasaHa Ha pucyHke 8.62.5.
0% 30% 40% 65% 100% NonoxeHune MM, %
| | | |
.U 6,3{! 15,?5E T :63': t. C

MEHLEUIE EOMEUIE

PucyHok 8.62.5 — [Juazpamma no3uyuoHUpo8aHuUsi UCMOMHUMENbHO20 MexaHu3Ma
npu ynpasneHuu umnynscHeiM MNU-peaynsmopom

MapameTp 710 Tmin oTBeYaeT 3a MUHMMarnbHYIO ANUTENBHOCTL cpabaTtbiBaHusa nvnynsca. CpabaTtbiBaHve n
OTKMNIOYEHNE ONCKPETHOrO BbIXOAa OCYLLIECTBNAETCA COrfacHoO AnarpamMmme, nokasaHHOW Ha pucyHke 8.62.6.

100%(T_J/T_) LA | 4 BONBWE  Buixon MWd-perynatopa, %
% < - - > *
MEHBIE T T— 4 0 05T, T. 15T, Brixon MMA-perynatopa
1 M - MHCIJJTHEHDQBHHHHH OTHOCHTENBHT
o B ik BpEMEHW MEXaHWIMA, C

PucyHok 8.62.6 — [uazpamma cpabambigaHusi U OMKIIIOYEHUST OUCKPEMHbIX 8bIX0008
npu 3adaHHOU MUHUMasbHOU OnumesibHOCmU UMIybca

3HayeHe MUHUManbHON ANUTENBHOCTU UMNYIbCa BblIbMpaeTca Ucxoas U3 TOYHOCTU PErynnpoBaHusi, KOTOPYHo
HeobxoanmMo obecneunTb. Yem MeHblue MUHMManbHas ANMTeNbHOCTL UMMYNbCa, TeM TovHee GyaeT perynmpoBaHue. C
OPYro CTOPOHbI, MPU 3TOM YBENUYMBAETCA KONMYECTBO cpabaTbiBaHUWA AMCKPETHbLIX BbIXOOOB, YTO B CBOK oyepenb
NPUBOANT K YCKOPEHHOMY M3HOCY NMYCKOBOIO YCTPOWCTBA M UCMONMHUTENBHOIO MexaHmu3ama.

dopmyna, NO KOTOPOW MOXHO BbIYUCAWUTE MWHUMArbHYO ONUTENbHOCTL MMMyNbCa B 3aBMCMMOCTU OT
MWHMMAaInbHO AOMNYCTMMOTO 3Ha4YeHNS N3MEHEeHNs napameTpa, uveeT cneayrowmi Bug, (8.62.9):

_ APVvinn - Tvex APVaun Asbix
MUH = = Tmex ‘
K-PVeANGE APV 100% (8.62.9)
roe: Ty - MUHUMambHAS ANUTENBHOCTb MMAYIbCE;
APV - MMHUManNbHOE N3MeHeHWe napameTpa, KOTOpoe JOMYCTUMO MO KaYecTBy PerynMpoBaHms;
Tmex - BpemMs MexaHu3ma;
K - NepeaTouHbIN KO3PMULMEHT 0BbEKTa PErYNIMPOBAHUS;

PVRANGE - guanasoH BXOOHOro curHana;

APV - U3MEHEHVe napameTpa npy M3MeHeHUn Bbixoda Ha Ay, %.

Hanpumep, ons ananasoHa naMmepeHus temnepatypsbl -50...200 °C, npu AonyCTUMOM OTKIMOHEHWUM OT 3aJaHus
14 °C, MMHUMAIIbHOE 3HAYeHUs U3MEHeHWs napameTpa APV, .. MOXHO BblbpaTtb pasHbiM 2 °C. Bpems MexaHusma

cocTaenseT 63 ¢. Ecnu npu 3aKpbITUW/OTKPLITUM KnanaHa Ha Ag, . = 10% napameTp usMeHsetca Ha APV = 30°C, TO
3HaYeHNe MMHMMarnbHOM ANMTENBHOCTU NMMyrbca OyaeT paBHO:

2
Tvn =63 —-
30 100%

=042c.

Mpumeyanue. MNpu ucnonb3oBaHum obpaTHon cBs3n (04 nTYPE = 1) HyxHO Gonee TwaTenbHO BbIOMpaTb
napameTtp 710 tMIN, y4nTbiBas, 4TO OH AOIMKEH ObiTb G0OMbLIMM, YeM MpU UCNONb30BaHUV BHYTPEHHEN obpaTHOW CBS3N
(04 nTYPE =0).

MapameTtp 7171 Tdly oTBevaeT 3a BpeMsi 3aOepXku Mexay BkoyeHusamu Bbixoga «BOJIBLUE» n Bbixoaa
«MEHbLUE». 3TOoT napameTp wucnomnb3yeTcs Ans MCKIOYEHUS BO3MOXHOCTUM OOHOBPEMEHHOW MNodayn CurHarnos
«BOJIbLLUE» - « MEHBLLUE», 4To Morno 6bl NpMBECTM K KOPOTKOMY 3aMblKaHUIO. 3Ha4YeHne 3Toro napameTpa BbibupaeTcs
B 3aBMCMMOCTM OT MOLLHOCTM MYCKOBOrO YCTPOMCTBA UCMONHUTENBLHOIO MexaHmama, un coctaensiet ot 0,1 go 4 c.
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MapameTp 72 Tl oTBEYaeT 3a BpeMs MHTErPUPOBaHUSA perynaTopa.
MapameTp 713 TD oTBevaeT 3a BpeMsi AuddepeHLMpoBaHus perynaTopa.
MapameTp 74 KP oTBevaeT 3a KO3S(MULMEHT yCUneHns perynaropa.
MapameTp 15 SP oTBevaeT 3a 3afjaHne perynsaTopy.

MapameTtp 16 SP_EXT oTBevaeT 3a MCNONb30BaHWS BHELUHEro 3ajaHusa perynatopa. [Mpu ncnons3oBaHum
BHeELIHero 3afjaHus napametp 16 SP_EXT HyxHO cgenaTtb «cBsidaHHbIM». [lpu atom B 6Gnoke nosABUTCA BXOA4 C
Ha3BaHueM npm(16), Ha KOTOPLIA MOQAETCA CUrHam BHELWIHEero 3agaHus. BHewHum 3agaHnem MoxeT OblTb curHan ¢
aHanoroBoro Bxoda KoHTponnepa (6noka AIN(05)), nporpammHoro 3agatuuka (TM_PRG(57)) wnnm nwobown gpyron
aHanoroBsbIN CUrHas, MCMofb3yeMblil B NporpamMmMe nosib3oBaTens.

MapameTtp 717 OUT ucnonb3yeTcd Ans yNpaBfeHUs OUCKPETHBIMU BbIXO4AMW WUMMYMbCHOTO perynsitopa ¢
BepxHero ypoBHA (Hanpumep, co SCADA-cuctembl). B pyyHOM pexume paboTbl perynatopa, 3anucb B AaHHbIN
napameTp no uHTepdency umcna B npoueHTHow wkane (0...100%) B 3aBMCMMOCTM OT 3Haka 4Mcna npuBedeT K
nepemMeLleHnio UCMOMHUTENBHOIO MEeXaHW3Ma Ha OTKPbITUE WU 3aKpbITble PEerynupyrollero opraHa Ha 3afjaHHoe
3HayeHue B npoLeHTax. [ocne ocTaHOBKU MCMNOMHUTENBHOTO MeXaHu3Ma, 3HavyeHve napameTtpa 77 OUT aBTomaTu4eckm
OoBHynuTCA.

Mapametp 718 PV_r — pJananasoH W3MEHEHUs perynupyemoro napametpa. [MapameTp oTBevaeT 3a
macLuTabmpoBaHue curHana no wkane 0 — 100% oTHocuTeNnbHO Anana3oHa BXOAHOMO curHana.

B GonbwunHcTBe cnyvaes, napameTp 18 PV_r 3agaeTtcsa paBHbIM Avanas3oHy usMepeHus gatyvka. Hanpumep,
ANs usMepeHus TemnepaTypbl TepmMoMmeTpoM conpoTuenenns TCM 50M ¢ npegenbHbiMK rpaHnuamun namepenms -50,0
°C... +200,0 °C, gnanasoH namepenus oynet paseH 250 °C, To ectb 18 PV_r = 250. [ina Takoro guanasoHa BXOL4HOro
napameTpa npu 3agaHum SP = 50 °C n napametpe PV = 60 °C paccornacoBaHue 0yaet coctaenate E = 10 °C, uto
cooTtBeTCcTBYET 4% OT AnanasoHa n3amepeHus. B HeKoTopbIx criyyasix, Koraa ananasoH naMepeHus gatymka oonbLion, a
AnanasoH perynvpoBaHus 3HaYUTENbHO MeHbLLE, AMana3oH BXOOHOIO CUrHana MoXHO 3aaBaTb MEHbLUE YeM AManasoH
nm3MepeHus gatyvka. [ns npvBe4eHHOro Bbille MpuMMepa, ecriv Avanal3oH perynmpoBaHus TemnepaTtypbl COCTaBnsieT
20...120 °C, 10 Amana3oH usmepeHusa byaet paseH 100 °C, (18 PV_r = 100). lMNMpn TakoMm AuanasoHe BXOAHOMO
napameTpa npu 3agaHum SP = 50 °C n napametpe PV = 60 °C, paccornacosaHune 6yaet coctaensatb Te xe E = 10 °C,
HO B MPOLIEHTHOM OTHOLLEHUUN 3To 6yaeT paBHO 10%. Takum 06pa3oM, yMEHbLUIMB AMana3oH BXOAHOIO curHana, MoXHo
[obuTbcAa nyyllen YyBCTBUTENBHOCTU PerynaTopa.

Mpu ymeHblieHMn napameTpa 18 PV_r cnegyeT yyYecTb, YTO NpY 3TOM YBENUYMBAETCS YYBCTBUTENbHOCTb K
KonebaHmaAM BXOOHOrO CWUrHama, KoTopas MOXeT BO3HMKaTb OT BHELUHWX BO3OEWCTBUIW UM HEraTMBHO OTpaaTbCH Ha
KayecTBe perynmpoBaHns, OCODEHHO npu MCNonb3oBaHuM AuddepeHumansHoW cocTaBnsaowen unm 6onbLoro
KO3 pMLMEHTa YCUNEHUS.

MapameTp 719 SP_h oTBe4aeT 3a BepxHee OrpaHuyeHne 3agaHus perynsiropa.
MapameTp 20 SP_I oTBeYaeT 3a HMXKHEE OrpaHUYEeHne 3a4aHns perynaropa.

Mpu BBEAEHWM BHYTPEHHErO 3aJaHusl C NepefHer naHenu, uameHeHue Hwxke napametpa 19 SP_h wn 20 SP_|
3abnokupoBaHo. Ecnv npn namMeHeHUn BHELLHErO 3afaHnsa napamMeTp, 3Ha4yeHue KOTOporo nocTynaeTt Ha Bxoa rpm(16),
bornble (MeHblle) OT 3HadeHus 3agaHHoro B napameTpe 19 SP_h (20 SP_I), To Ha cymmaTop MOCTynaeT 3Ha4yeHue
paBHoe 3HadeHuo 19 SP_h (20 SP_I). Anarpamma orpaHnyeHns 3agaHus npeacraBrneHa Ha pucyHke 8.62.7.

Ecnn napametp 79 SP_h paBHbin napametpy 20 SP_/, To 3agaHue OygeT HEU3MEHHbIM W pPaBHbIM
SP =19 SP_h =20 SP_I.

SP A
19 SP_h -
MapameTp,
20 SP_I nogaBaemMbliv
- e Ha Bxop 6roka
I npm(16)
20 SP_| 19 SP_h

PucyHok 8.62.7 — Quazpamma o2paHu4yeHUs1 8HeWHe20 3adaHusi

MapameTp 21 SP_r oTBevaeT 3a CKOPOCTb U3MEHEHUS 3adaHus (Tex.eQuHuL, Ha MuHyTY). B 3aBucumocTtun ot
3HaveHuns napametpa 271 SP_r, ecTb ABa pexvMbl 6anaHCUPOBKM:

1. 21 SP_r =0 — ctatu4yeckas 6anaHcupoBka,

2. 21 SP_r # 0 — puHamnyeckas 6anaHcMpoBka.
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dyHKUMOHaNbHasa cxeMa paboTbl 6anaHCMPOBOK NOKa3aHa Ha pucyHke 8.62.8.

Perynupyammia * Pexsvim paboTed CHOPOCT: MIMEBHEHWRA

napaMenp 08 nMODE = FANAHWA
1 | 21SP_r=00
e L . .py L
Ha
15 SP
7y BryTperine 3apamve | cymmarop . Y Paccornacosanne
a1y perynaropy
l ] aanaHuea SP ]
4V 16 SP_EXT | Buixon Gnoka:
2 BHelwHes % delin
== & Y
JanaHue
a)
cmamuyeckas banaHcuposka
Perynapyemeia Pesmm paboTel CROPOCTE MAMEHEMWA
napameTp 08 nMODE 3ANAHWA
i e 1 = 21SP_r>0
i* Ll 15 SP Ha !
L BryTpene Jananke | cymmarop - 1. PaccormacoBaHHe
ey perynaTopy Loy >
. JARAHNE SP A ik
16 SP_EXT L"“(?é“de"a'}m
| BHEUWHEE ok
3afgaHue
6) duHamuyeckas banaHcuposka
PucyHok 8.62.8 — @yHkyuoHanbHas cxema banaHcuposok [N/-peaynsmopa 6noka PID_IMP(62)
MpumevaHue. Ha cxeme ycnoBHO MOKa3aHO MOMOXEHWE nepeknvaTenen Ans pyvyHoOro pexuma paboTsb
perynsTopa.

Mpu ncnonb3oBaHMM AMHaMMYeckon 6anaHCMPOBKM B KACKagHOM pexvMe ynpaBreHusi (C BHELLIHUM 3aaHneM)
HY>KHO Y4MTbIBaTb, YTO U3MEHEHUE BHELLHErO 3aaaHns 6yaeT orpaHudeHo napametpamu 19 SP_h n 20 SP_I, a ckopocTb
€ro n3meHeHus - napameTpom 271 SP_r. Ha pucyHke 8.62.9 LUTPMXOBOWN NMHEN NOKa3aHO M3MEHEHMWE BHELLHETO 3a4aHus,
nogaBaemoro Ha BxoZ rpm(16), a CNNoOLWHON NUHEN — pearnbHOe U3MEHEHNe 3afaloLLero Bo3aencTeus perynaropa. Ha
oTpe3ke AB CKOpPOCTb WM3MEHEHWs BHELIHEro 3ajarolero BO3OENCTBUS MEHbLUE CKOPOCTW W3MEHEHUS 3adaHus,
ykaszaHHon B napametpe 271 SP_r, noToMy 3ajaHve paBHO BHELIHEMY 3ajatoliemy Bo3gencTButo. Ha oTtpeske BB
BHELLHee 3ajalolliee BO3AEeNCTBME M3MEHSIETCS C BONbLUEN CKOPOCTbIO, YEM CKOPOCTb M3MEHeHUst 3aaaHus. Ha gaHHom

. Anpm(16
rpadvike CKOPOCTb M3MEHEHUSI 3afaloLLero BO3AENCTBUS NMPeACTaBleHa YrnoM HaknoHa oTpeska tg(p) = M a

At
CKOPOCTb M3MEHEHNS 3aM1aHUs o) ASP 21SP - CneposateneHo, npu tg(B) > tg(a) 3apaHune perynsatopy Oyaet

OrpaHN4YMBaTLCA CKOPOCTBIO U3MEHEHUS 3adaHus, U U3MeHATCA - no oTpesky blf, a He BB-BI. AHanornyHeiv ByaeT u
OrpaHnyeHne CKOpOCTU MPU YMEHbLLEHVN BHELLHEro 3aAaHus.

SP A

19SP_h H

20SP L
— - 3AafaHHe perynatopy !
- BHELIHEE 33JaHHe
a - Yron, ONPEAenAWMA MaKCMMANEHYH
CHOPOCTL MAMEHEHHA 330aHMA
B - Yran, oNPeaenAoWKA CROPOCTE HIMEHEHHRA

BHELLIHEND 3FA0A0WEND BOXASRCTEHA

PucyHok 8.62.9 — [Quazpamma oepaHu4eHUs CKopocmu eHelHe20 3adaHusi
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Tabnuua 8.62.2 - PyHKUMM pexnmoB 6anaHcupoBok MNLO-umnynscHoro perynstopa 6noka PID _IMP(62)
CraTtudeckasn 6anaHcMpoBka OuHamnyeckas 6GanaHcupoBka
N3meHeHne BHyTpeHHee 3aiaHne HauMHaeT U3MEHATCS OT
BHYTPEHHEN 3aAaHHOW BHyTpeHHee 3apaHve ckaukoobpasHo 3Ha4YeHusa cTaporo 3afgaHusa 40 3Ha4YeHUss BBEOEHHOro
TOYKM (C NnepegHen NPUHUMaET 3Ha4eHre HOBOro 3aaaHnA HOBOIO 3a4aHuUsl CO CKOPOCTbIO M3MEHEHWS 3afaHus
naHenv Unn no SPosd SPuew 21SP_r
uHTEpQeicy) SPoLp = SPrew
3afjaHne HaYMHaeT U3MEHSITCS OT 3HaYeHUs!
MepekntoyeHne Mpw NepeknioYeHnn 3agaHve npuHUMaeT M3MEPSIEMOT0 NAPAMETPA [0 3HAUEHIS BHYTPEHHETO
pexvma paboTbl 3HaYeHVe M3MepPSEMOro napameTpa
PY — NY SP= PV 3aaHnsi CO CKOPOCTbI0 M3meHeHust 3apanus 27 SP_r
PV —> SP
nepeK_nK)qume 3aﬂ,aHV|e CKaHK006p33HO npuHMMaeT 3HavyeHne 3
pexuma paboTbi 13MepsieMoro napameTpa anaHve Hg;"“"eH”eTC“
ny—py spJ” pv
MepekrioueHme 3HaueHue 3aAaHNs CKaukooBPa3sHO N3MeHsIeTCs 3aAaHne Ha4MHaeT N3MEHATCS OT 3HadeHus
pexvmMa paGOTbI C BHYTPEHHEero Ha BHelluHee BHYTPEHHEero 3Ha4eHns 0O BHELWHEro cCo CKOpoOCTbHO
vy — KY SPanvme SParew uameHeHus 3aganus 21 SP_r
SPghyrp = SPsHew
MepeknoyeHne BHyTpeHHee 3agaHne NpMHUMaeT 3HaYeHue BHyTpeHHee 3ajaHne NpMHUMaeT 3HaYeHVe BHELLHero
pexuma pa6oTbl BHeLLHero 3agatyunka 3apaTymka
KY — Iy SPshyre = SPsHEW SPghyre = SPBHEW
MepeknoyeHne BHyTpeHHee 3ajaHue NpMHUMaeT 3HaYeHue BHyTpeHHee 3ajaHne NpMHUMaeT 3HaYeHne BHELLHero
pexuma pa6oTbl BHeLLHero 3agatyunka 3apaTymka
KY — PY SPehyre = SPaHEw SPghyte = SPaHEw

MapameTp 22 POZ - nonoxeHwe WUCMOMHUTENBHOrO MexaHusma. Ecnn mcnomnb3yeTcs BHelwHss obpaTtHas
cBAA3b, TO napameTp 22 POZ HyXHO caoenaTtb «CBA3aHHbIM» U Ha BXOZ4 MpM(22) noaaTb CUrHan oT AaTymka MoNoXeHus
MCNONHUTENbHOro MexaHmama. lNMpu aTom Ha ancnnee BUXIO GygeT nHoMumpoBaTbhCs peanbHOe 3HaYeHUEe MOMnoXeHus
MCMNOMHNUTENBbHOIO MexaH1u3ma.

MapameTp 23 TRK_V oTBe4vaeT 3a 3HayeHue GesonacHoro Bo3dencTBus (paboTaeT TONMbKO COBMECTHO C
napameTtpom 07 dTRK). JaHHbIi napameTp MOXHO caenatb «CBSI3aHHbIMY», UCNONb3ys ANsi pa3HblX CUTyauui pasHoe
3HayeHue 6e3onacHOro Bo3neNCTBIS.

Ecnu perynatop nepesezeH B pexum CY (napametp 07 dTRK = 1), To 6nok ycTaHoBKku 6e30MacHOro aHavyeHus
yrNpaBngawLWero BO3OENCTBUS OTKMIOUMT perynupytowmin curHan MALO-perynatopa, a Ha Bbixoge YyCTaHaBnvBaeT
BO34encTBue, 3agaHHoe nosnb3oBartenem B napametpe 23 TRK_V, npuyem BO3MOXHbI TPU BapuaHTa:

1. 23 TRK_V = 0 - pguckpeTHbii Bbixog perynatopa «MEHbBLUE» 6yneT nocTOSIHHO BKIIHOYEH,
3aKpblBasi UCNOMHUTESbHbIA MEXaHU3M.
2. 0 < 23 TRK_V < 100 — cocTosiHue AMCKPETHBIX BbIXOOOB He onpegeneHo. B cBs3n ¢ NOCTOSHHON

paboToii Haj ycOBepLUEHCTBOBaHWEM MPOrpamMMHOr0 obecneyeHns KOHTpornepa, WCNonb3oBaTb Takoe 3HaveHue
6e3onacHoOro Bo3AencTBNS B Mporpammax nonb3oBaTens He peKoMeHAyeTCs.

3. 23 TRK_V = 100 - puckpeTHbin Bbixog perynstopa «BOJIbLUE» GyneT nOCTOSIHHO BKIHOYEH,
OTKPbIBasi UCMONMHUTENbHBIN MEXaHN3M.

MapameTp 24 MAX oTBevyaeT 3a BepxXHee 3HAYeHUEe YCTaBKU CUTHaNM3auuu OTKIOHEHMWSI perynmpyemoro
napameTpa OT 3agaHHoOM Touku. Ecnu napametp paBeH yctaBke MAX wunu npesbiwaetr ee (PV2SP+MAX), 10
cpabatbiBaeT curHanmsauua MAX. CooTBETCTBEHHO, Ha nepeaHen MaHenn HayHeT CBETUTbLCS CBEeTOAMOL A 3a
Bbixoge 03 dMAX 6noka PID_IMP(62) ycTtaHoBUTCSt normyeckas eaMHuLa.

MapameTp 25 MIN oTBe4vaeT 3a HWXHEE 3HAYEHWE YCTaBKM CUrHanu3aumm OTKIOHEHWUS perynmpyemoro
napameTpa OT 3agaHHoW Touku. Ecnu xe napameTp paBeH unu meHbwe yctaskn MIN (PV<SP-MIN), To cpaboTtaet
curHanu3aums MIN. Ha nepepaHeii naHenu 6yaeTt cBeTUTbCA CBETOOMOL , @ Ha Bbixoae 04 dMIN 6noka PID_IMP(62)
YCTaHOBUTCS NOrMyeckas eaMHunua.

MapameTp 26 HYS oTBevaeT 3a rMcTepesnc curHanusaumm napameTpa.

MapameTp 27 FF_V oTBevaeT 3a npeaBapeHWe ynpaBnsiollero Bo3aencTaus perynsatopa. Utobbl B Gnoke
MIO-perynatopa NosiBANCSA BXoA npeasBapeHns, napameTp 27 FF_V HyXHO caenatb «CBSiI3aHHbIMY.

MapameTp 28 FF_G oTBe4vaeT 3a KO3(MUUMEHT yCUIEHUS 3HAYeHUs npenBapenuss perynatopa. CurHan c
Bxofa napameTpa 27 FF_V ycunuBaetcs (ocrnabnsietcst) 3Tum Ko puLNeHTOM.

MapameTp 29 FF_h oTBe4YaeT 3a BEpxHee OrpaHUYeHne npeaBapeHns perynaropa.

MapameTp 30 FF_| oTBevaeT 3a HWKXHee orpaHuyeHve npeaBapeHns perynaTtopa.
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BepxHee n HwkHee orpaHuveHne npeaBapeHus BbICTaBMSTCA MCXOAA C coobpaxeHuin 6e3onacHOCTW.
CHavana ko3a(puLMeHT ycunenus npeasapeHnst Kep yCTaHaBnuBaeTCs pasHblid Hynto. Torga Hactpausaetcsa M-

perynatop 6e3 npensapeHus. Korga nogobpaHbl KO3hULMEHTHI Kp» Tyt Tg, HeobXxoAMMO HayaTb yBenuinsaTtb
KO3(OPULIMEHT K A0 TeX Mop, Toka B CUCTEME He BO3HWKHYT 3aTyxatolime konebaHus npu KFFKp' KoadpbmumeHT

yCuUneHns curHana npegsapeHus Bolumcnsetcs Tak (8.62.10):

Keg =07 Kepyp » (8.62.10)

roe: Kep - KO3(PPULMEHT yCUNEHUs NpeaBapeHns;
KFFKp
3aTyxawLime konebaHus.

- KpUTMYECKUA Ko3dPPULMEHT yCUNEHWs NpefBapeHnsl, Npu KOTOPOM B CUCTEME BO3HUKAaOT

MapameTp 371 COR_V oTBeyvaeT 3a KOppPEeKUMIO cuUrHana paccornacoBaHus perynsrtopa. lNapameTp genaetcs
«CBSAI3aHHbLIM» U, COOTBETCTBEHHO, B Brioke nosisutca Bxoa rmpm(31). Ha aToT BXO4 nogaeTcs curHan koppekuun ¢ 6noka
COR_ST(93) unu COR_D(94), koTopbin npeacTtaBnseT coboi PyHKLUMIO paccorracoBaHus Mexay napameTpoMm
KOPPEKLMM U TOYKOM Koppekumm (8.62.11):

VAL o r =F(PV200x —SPsor ) (8.62.11)
roe, VAL . - 3HauYeHue curHana koppekumm (B8 %), nopaBaemoe Ha BxoA rnpm(31) 6noka PID_IMP(62);
PV2,., - 3Ha4eHne napameTpa KoppekLmu;
SP.,, - 3Ha4YeHue TOUKM KOpPeKumM. Ons 6noka COR_ST(93) 310 3HayeHWe MNOCTOsSIHHOE W 3ajaeTcst

nonb3oBateneM, a ans 6noka COR_D(94) — aMHamMnyeckoe, U3MEHSIETCS MPU KaXa0M NepekrioveHnmn ¢ pexnva PY B
pexum J1Y, 1 npyHUMaeT 3HavyeHne napameTpa KOppPeKLMN B MOMEHT NepeknoyeHus SP.x =PV2.:

F(PV2COR —SPCOR) - byHKUMSA npeobpas3oBaHMsA paccornacoBaHus PV2, —SP.: KOTOpas 3ajaeTtcs B
6nokax COR_ST(93) 1 COR_D(94).

MapameTp 32 COR_G oTBe4aeT 3a KoadpDULMEHT YCUINEHNS cUrHana koppekuun. Yem Gonblue koadhuumneHT
ycunexus, Tem 6onbLue BNUsIHUE CUrHara KOpPeKLMN Ha CUrHan paccormnacoBaHuns, 1 Hao6opoT.

MapameTp 33 COR_h oTBeYaeT 3a BepXHEE OrpaHnyeHne CUrHana Koppekumm.
MapameTp 34 COR_| oTBevaeT 3a HWXHee orpaHNYeHne curHana KoppekLun.

MapameTp 35 FB oTBevaeT 3a BENWYMHY MEPTBOM 30Hbl (B TEXHWYECKUX eauHuuax) umnynbcHoro MA0-
perynsTopa.

C TOYKM 3peHns ynyylleHWs KavecTBa perynupoBaHus, XernaTenbHO BbiOpaTb MWHMMAarnbHYH 30HY
HEeYyBCTBUTENBHOCTU, HO MPX 3TOM YBENUYUTCA YacToTa cpabaTtbiBaHus kntoven « BOJIbLUE» - «MEHBLUE», 4yTo B CBOIO
oyepedb NPMBOAWT K YCKOPEHHOMY WM3HOCY MYCKOBOIO YCTPOWCTBA WM UCMONMHUTENBbHOrO MexaHuama. Kpome Toro, mpwu
Marnown 30He HEeYyBCTBUTENbHOCTM U BOMbLUNX 3HAYEHUSX MUHUMAarbHOW AMMTENbHOCTN MMMyNbca MOTYT MMETb MECTO
aBTokonebaHus, 4to Takke Hegonyctumo. AsTokonebanus OygyT OTCyTCTBOBATb MNU ObiTb MWHUMAaNbHLIMW, €Cnn
BENWYMHa 30HbI HEYYBCTBUTENBHOCTU ByaeT (8.62.12):

Alrexen]> P\/;Ai o, (8.62.12)

—

n mMex

roe: A - 30Ha HEYYBCTBUTENBHOCTY;
PVRANGE - AnanasoH BXOAHOro curHana;

K, - KO3(pPULMEHT yCUNEHUS;
T - MMHMMarbHas OMTENbHOCTb UMNYNbCA;

uwMmn

T ‘ BpemMa MexaHusma.

Me;

Mpumep rpadhmka perynupoBaHuss napametpa 6e3 30HbI HEYyBCTBUTENbLHOCTM () W C  30HOM
HevyBCTBUTENBHOCTU (6) NpeacTaBneH Ha pucyHke 8.62.10.
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a) peeynuposaHue 6e3 30HbI He4yyscmeumersribHocmu 6) peeynuposaHue ¢ 30HoU HedyecmeumesibHocmu

PucyHok 8.62.10 — PeeynuposaHue napamempa 8 30He 00rycmumMo20 OMK/IOHEeHUs napamempa om 3adaHusi

Mpn perynupoBaHun napameTpa 6e3 30HbI HEYYBCTBUTENBbHOCTW, KOrAa ecTb Hebonbluoe paccornacoBaHue,
MHTerpanbHasa cocTaBnsowas perynstopa HaunHaeT ee oTpabaTbiBaTk. Korga cpopMmpoBaHHoe 3HaYeHne BbIXO4HOro
UMMynbca AOCTUraeT 3HAaYEeHUS MUHMMAIbHOW ANUTENbHOCTM UMMynbCa, 3adaHHoro noneb3oBatenem B napametpe 70
Tmin, cpabaTtbiBaeT COOTBETCTBYIOLUMA AUCKPETHbIA BbIXO4. [MOCKOMbKY 3HayYeHWe MUHWManbHOW AfMTENbHOCTH
UMnyrnbca CTaBAT CpaBHUTENbHO 6onbWwWKMM (AN yMEHbLUeHWs KonuyecTBa cpabaTbiBaHWA  UCMOMHWUTENbHOMO
MexaHu3ma), To, ANS perynsropa ¢ MHTerparnbHOWN cocTaBnstoLer 6e3 MepTBON 30HbI, 3TO MOXET NPMBECTU K NpoLeccy
obpasoBaHusa aBTokonebaHui (pucyHok 8.62.10,a).

[nsa perynstopa C 30HOW HEYyBCTBUTENBbHOCTM, KOrAa 3HayeHWe napameTpa nonagaeT B 3Ty 30HY, npouecc
perynupoBaHns OTKMOYaeTCs, U COOTBETCTBEHHO AUCKPETHbIE BbIXOAbl TakKe HaxodAaTCs B BbIKOYEHHOM COCTOSHWUM
(pucyHok 8.62.10,6). B Takom cnydae, nmpoLecc perynvpoBaHusi OyaeT oCyLlecTBRATbCA C HEOONbLION CTaTU4eCcKon
OLUMBKON, HO YMEHbLUAETCHA N3HOC NCMONMHUTENBbHONO MexaH1u3ama.

Ha npaktuke 3HayeHue 30Hbl HeYyBCTBUTEMNbHOCTU BbIOMPAKOT pPaBHbIM MOMOBUMHE OTKIIOHEHUSA perynsaropa,
KOTOpOE MOXHO cYMTaTbh AOMNYCTMMbIM MO YCNOBUSIM 3KCnnyataumn. To ecTb, eCnv Npu perynnpoBaHnm Temnepartypbl C
3agaHuem 250 °C HopmanbHbIM CYMTaeTCd OTKNOHEHWe napameTpa OT 3afjaHus Ha 6 °C, TO 3HayeHue 30HbI
HEeYyBCTBUTENBHOCTU BbIOMpatoT paBHbIM 3 °C.
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MpuHUKUN pa6oTbl hyHKLUMOHANBLHOro 6r10Ka

®yHKUMOHanNbHasa cxema umnynbcHoro NW-perynatopa npegcrasneHa Ha pucyHke 8.62.11.
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PucyHok 8.62.11 - ®yHkyuoHansHas cxema 6r1oka umnynbcHoeo MN-peaynsmopa PID_IMP(62)

3HayeHve perynmpyemoro napameTpa noctynaet Ha Bxog 07 PV 6noka u vHOMUMpYyeTcAa Ha Aucnnee
MAPAMETP. B napametpe 071 nDISP 3apaetcs Homep auvcnnes perynstopa. 3HadeHne 071 nDISP = 0 penaet
perynaTop HEBUAMMbBIM C NepeaHen naHenu.

Perynupyemein napameTp noctynaet Ha ysen CUIMHAJIU3ALUA (5), roe onpepensieTcsl OTKMOHEHUE
perynupyeMoro napameTpa OT 3a4aHHON TOYKM (AeBMaLMOHHasa curHanusaums). fanHein ysen popmmpyeT ANCKPETHble
curHansl dMIN n dMAX, koTopble nocTynatoT Ha Bbixoabl 04 n 03 6noka PID_IMP(62). Kpome Toro, gaHHble curHanbl
HanpsMylo «NpuBsA3aHbl» K COOTBETCTBYIOLMM CUTHaNbHbIM CBETOAMOAaM Ha NepefHen naHenu KOHTponnepa Bo3fe
mHgukaTtopa NMNAPAMETP.

Cneaywowim y3noMm B uenu obpaboTku perynvpyemoro napametpa sBnsietca CYMMATOP (4), npuuem,
3HaYeHne perynmpyemMoro napameTpa nocTynaeT Ha Hero Co 3HaKOM “+”.

Y3en dopmMupoBaHns 3afjaHus COCTOUT U3 HecKonbkux OnokoB. 3agaHHOE 3HayeHue perynmpyemoro
napameTtpa (y3en SP (2)) orpaHuM4eHO MO MakcuMymy nU MuUHUMyMy napametpamu 19 SP_h n 20 SP_I. 3HadveHne
3a[aHHON TOYKU perynatopa Haxoautcs B napametpe 715 SP, KOTOpbi, MpyM HeobXxoaMMOCTW, MOXHO caenatb
«CBA3aHHbIMY. [pn ncnonb3oBaHUM BHELLIHEW 3adaHHon Todku (napameTtp 05 nQntSP = 2), ee 3HayeHne Heobxoaumo
3anucbiBaTh B napameTtp 16 SP_EXT (Takke coenaB ero «CBsidaHHbIM»). MapameTp 21 SP_r onpepensieT CKOpoCTb
N3MEHEeHNs 3a4aHuns (B TEXHUYECKNX eAMHMLAxX 3a MUHYTY).

Y3en BALANCE (3) otBedvaeT 3a 6e3ypapHoe (MraBHOE) NEpeKnioveHne Unn U3MeHeHWe 3aJaHHOW TOYKW.
CurHan c yana BALANCE (3) noctynaet Ha CYMMATOP (4) co 3Hakom “-”.

Ha Bbixoge cymmartopa (OpMUpPYeTCs curHam paccornacoBaHusa MeXay perynvpyembiM napameTpoMm W
3ajaHUEM B TEXHOJIOMMYECKUX eaunHULaXx: Emexes.=PV-SP. JTOT curHan macwtabupyetcsa no wkane 0 — 100% (y3en
MACLUTABUPOBAHUE (6)) oTHocuTenbHO Avana3oHa wusmeHeHus PV, 3apaBaemoro B napametpe 18 PV r.
HopMupoBaHHbIN cUrHan paccorniacoBaHusi MOXHO UCMOMb30BaTh B NporpamMMe nonb3oBaTens — OH No4aeTCsi Ha BbIXOA
08 delta 6noka PID_IMP(62).

HopmupoBaHHbIV curHan paccornacoBaHus nocrne yana MACLUTABUPOBAHMUE (6) noctynaet Ha y3en CONV
(7) maTemaTtuyeckoro npeobpasoBaHms.
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Cnepytowmi y3en - DIR (8) - onpeaensieT HanpasneHue aeicteus perynstopa (BblbupaeTtcss napameTtpom 02
nDIR). Tpn obpatHom pencteum perynaTopa (02 nDIR = 0), paccornacoBaHue paccuyuTbiBaeTcs no dopmyne

E=-(PV-SP).
Mpu npsmom penictBumn perynatopa (02 nDIR = 1), paccormacoBaHWe paccyuTbiBaeTca no dopmyne
E=PV-SP.

Takke eCTb BO3MOXHOCTb MWCMOMb30BaHWst koppekumn (y3en CORR (9)) ynpaBnsemoro cwurHana no
AononHuTensHoMmy napametpy. CurHan paccornacosanust Ep,, nocne 6roka DIR (8) cymmvipyeTtcsi co 3HayeHuem

Koppekuuu (8.62.13):
E=E., +(COR_G-VAL . Joor" (8.62.13)

COR_I
C dopmynbl BUOHO, YTO BAWSIHWE Ha paccorracoBaHMe, a COOTBETCTBEHHO M Ha perynMpoBaHue, 3aBUCUT OT
koaddumumeHTa ycunenwns 32 COR_G. Yem 6Gonblie KO3IUUMEHT ycuneHusi, Tem Oonblue BAMSIHWE curHana
KOppPEeKUMM Ha curHan paccornacoBaHus, 1 Hao60opoT.

[anee curHan npoxogut 4epes ysen DB (11) «30Ha HedyBCcTBUTEMBLHOCTU». HacTpowku atoro 6noka
npounssoasaTcs napameTpom 35 FB.

CneaylowMM WwaroM curHan paccorfnacoBaHus nonagaet Ha 6nok MNWA-perynuposanua PID (12). NAQ-
perynaTop nocTpoeH Takum obpasoM, 4TO B npouecce paboTbl B Kaxabli MOMEHT BpeMeHu t Ha Bbixode perynsTtopa
Oynet dopmupoBaTbecs Bo3gencteme Y(t) B 3aBMCUMMOCTM OT BXOAHOro curHana perynatopa E(t) (paccormacosaHus
mMexay BXoAHbIM napameTtpom PV u 3agaHuem perynstopa SP).

3aBMCMMOCTb MexAy BXOAHbIM curHanom perynatopa E(t) u BbixogHbim Y(t) onpepenseT nepegartoyHas
dyHKUNS perynaTopa. AnroputMm npeobpas3oBaHUsA COOEPXKUT TpU COCTaBnsoWMe perynsitopa: nponopuuoHaneHas (-
cocTaBrnsowas), uHterpansHas (M-coctaenstowasn) n anddepeHumansHas ([-coctaBnsiowas).

C BbIxoga 6noka curHan noctynaet Ha CYMMATOP (14). K cymmaTopy Takke nogxoguT curHan npeaBapeHus
y3na FEED FORWARD (13). Ytobbl B 6noke MNMNO-umnynbcHOro perynstopa NosBUnCcs BXoA NpeaBapeHus, napameTtp
27 FF_V HyxHO caoenaTtb «CBA3aHHbIM». CurHan ¢ aToro Bxoga ycunueaeTtcsi/ocnabnserca kKoadpduLMEHTOM yCuneHus

npeasapexHna K, 3agaHHbIM B napameTpe 28 FF_G, orpaHuyvBaeTcs ycTaBkaMu, 3agaHHbIMu B napameTpax 29 FF_h

n 30 FF_| n nogaetca Ha cymmartop. [OpyrMmu crnosamu, BbixogHon curHan c [W[-perynatopa cymmupyeTcsa C
BbIXOAHbLIM curHanom [l-perynsatopa kaHana npegsapeHus (pucyHok 8.62.12).

- Kp
E (paccornacosanue) L ouT OUTFF
- TH - - -
& +l|
d Tn ouT2
CurHan npeaeapexma
peneap K

PucyHok 8.62.12 — ®yHKyuoHanbHas cxema ¢popmuposaHusi ebixoda NN[-peaynsamopa ¢ npedsapeHuem

[anee perynupylowmn curHan npoxoauT 4Yepe3 ONOK YCTAHOBKM Ha Bbixode perynatopa 6e3onacHoro
3HayeHus Bo3gencteua TRACK (15). Ecnn komanpa Ha ycTaHOBKy ©e30MacHOro MnonoXeHUs OTCYTCTBYET, TO
pPEerynupyoLLmMin CMrHamn npoxoamut yepe3 3ToT O6nok 6e3 uameHeHun. CurHan KOmaHAbl Ha YCTaHOBKY Ge3onacHoro
nonoxeHus 3aBoantcsa Ha Bxog rnpm(07), ons vero napameTp 07 dTRK Hy>XHO caenaTtb «CBSi3aHHbIMY.

MoToMm curHan npoxoauT Yepes 6rok Beibopa pexuma poboTsl perynatopa MODE (17) (PYYHOW / ABTOMAT).
Bbibop pexxmma poboThl OCYLLECTBNSAETCS C NEepeaHen NnaHenu KoHTponnepa unu 3agaetcs B napamvetpe 08 nMODE. B
aBTOMaTMYECKOM pexunme poboTbl perynupytowmii curHan MO-perynstopa ynpaBnsieT AMCKPETHLIMU CUrHanamu, a B
PYYHOM pexume ynpaBrieHMe OCYLLECTBSIeTCA C nepeaHel naHenu npubopa nnu no uHtepdeincy. Ecnu ynpaesneHue
OCYLLIECTBNSAETCA N0 MHTepdeincy, To 3HavyeHne nepemelteHns VIM sanuceiBaetca B napameTtp 77 OUT.

MocnegHum 3seHoM MNO-umnynbcHOro perynsatopa sIBNSETCA MMMYINbCHbIM nNpeobpasosaTens PULSE (18),
KoTopbIi no Beixogy MUI-perynatopa copmupyeT nmnyrnbcHble curHansl «BOJIbLUE» - «MEHBLUE».

CurHanbl «BOJIbLWE» - «MEHBLUE» mnayt Ha Beixogbl 6rnoka 05 dUP w 06 dDN, a Takke nocTynatoT Ha
BHYTpeHHUI uHterpatop INTEGR (19), koTopbii POPMUPYET MHTErPUPOBaAHHOE (PacCYMTaHHOE) 3Ha4YeHUe MONOXEHNS
MCMNOMHUTENBHOrO MexaHn3aMa. JTo 3Ha4YeHUE BbIBOAUTCS Ha nepefHer naHenu B aucnnee BUXIO, a Takke MoxeT ObITb
MCMNONb30BaHO Ha BEpXHEM ypoBHe € napameTpa 22 POZ. Ecnn ncnonb3yeTcs BHeLWHAS o6paTHas CBs3b, TO NapameTp
22 POZ HyxXHO coenaTtb «CBSI3aHHbIM» M Ha BXO4 MpM(22) nogaTb CUrHam OT AaTyvka MOMOXEHUS WCMONHUTENbHOrO
mexaHnsma. Mpu atom Ha gucnnee BUXIO GygeT nHaMumpoBaThCsl peanibHOe 3HAYeHWUE MOSIOKEHUSA UCMOSTHUTENBLHOrO
MexaHu3ma.
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MpuMep NpMMeHeHUA

Honyctm, ecTb abCTpakTHbIM TexHorormyeckun npouecc. Bogy B emkocTM Heobxogumo Harpetb 1
noaaepxmeath Npu onpegeneHHon Temnepartype. [ina Harpeea BOObI MCMONb3yeTCs ra3oBas ropernka, Haxogsuiascs
noA emMKoCTbio. MIHTEHCUBHOCTL ropeHus perynupyeTcs knanaHoM nogayu rasa. Ha pucyHke 8.62.13 nokasaHo, kak 3To
MOXeT 6bITb OpraHn3oBaHo Npyn noMoLum umnynscHoro NM-perynupoBaHus.

™

TpebyeHoe 3Ha4eHne

| drasn
dlec
FY 01 |05 nGint3P=0, LGS
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40H
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PucyHok 8.62.13 — NpumeHeHue umnynbcHozo NU[-peeynamopa

g
|

Ha pucyHke 8.62.14 n3obpaxeHa peanusauus npumepa Ha OCHoBe (yHKUMOHanbHoro 6roka PID_IMP(62)
koHTponepa MWK-51. 3HaueHns cBOWCTB GNOKOB [aHHOW Mporpammbl NpuBeAeHbl Ha pucyHkax 8.62.15 — 8.62.19.
FBD-cbain npumepa nporpamMmbl OOCTYNEH ANS cKaydMBaHus C oduumansbHoro camnta npeanpuatus MUKPOJT

(Impuls_PID.zip).
3HAYEHME TEMNEPATYPEI YCTABKA Ha 330 aHHE . CurHan "Bonelwe” Ha MCNONHHTENEHEIA
{c marunka) perynaTopy Wmnynbcbii TAD-perynatop MEXAHUIM

DOT{09) 3
AMAN D00 aip of [PTROUTEL
ldlee 0001 —

| s i
o bon CurHan "MeHeWe" Ha MCNOAHKTENEHEIA
w MEKAHHIM

dOn oo

ouT 0090 DOT(IJQ] q
e Y I

vl

dErr 0000

s nann

drlg oo

OUT.gCEd. 195

ouT #9153

lMapamempe! anzobnoka | basoBbid aagpec Gnoka 0 Mopaakoebid Homep | 1
Homep | Wndp  Hazsadwe SHaHeHHE
1 nIMP Homep sxoaa 1.000
z nTYPE  Tun aHanorosoro Exoaa 0.000
3 LFLT BpemeHHaA NOCTOAHHEA SKCNOHEHUMANEHOMD dMNBTPa 0:00:01.0
4 BIAS CMEWEHKE (H.M. MCM, ANA KOMNEHCSUMM B TEPMONapa:) 0.000
5 OUT.h Wkana BeX0AHOMO CHMHAaNE (BERXHAA FPaHMLE) 100,000
3] our.l LUkaNna BEX0AHOMD CHIHANA (HMEHAR FPaHMLE) 0.000
7 3=+ WCTABKA CHPHANMZALHM AOCTHMEHHA BX0AOM BEPXHEA rpaHkuel 100,000
g MIN WCTABKA CHIHANMIAUHM ADCTHMEHHMA BX0ADH HHMHEN MPaHMLE! 0.000
9 HY¥S MHCTEPESHD CHIHAMM3ALHK 0.000
10 IN_H MapameTp KanMbpoBKK 0.000
11 IM_L MapameTp KanMbpoBKK 0.000
12 Py 3HaYEHHE NapaMeTpa, NOASEAEMOrD Ha Belx04 Bnoka 0.000
i L e Lo |

PucyHok 8.62.15 - lMapamempsi 6510ka AIN(05)
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MMapanemps! anzobnoka | bazoesid aapec bnoxka 0 MNopaaxoebid Homep | 2|
Homep | Lkdp Hassanme JHAHEHNE CEA3aHBIA N-p
1 SP SHaYEHHE YCTABEH 50.000
5 HELP [ 13 I
[ fix I l

PucyHok 8.62.16 - lNapamempeb! brioka SP(53)

lMapamempsl anzobnoka | bazosbId agpec bnoka| 48 MopaaxoEbId HoMep | 4
Homep LWndp Haseanne JHaqeHE CEAZaHEIA N-p
1 nouT Homep awckpeTHOro Belxoaa 2.000

fix

PucyHok 8.62.17 - Napamempeb! 6rioka DOT1(09)

MMapamempel anzobnoka | bazoesid agpec bnoka| 47 MNopaaxoeblA Homep | 3
Homep  Lkdp HazgaHne 3HaYEHHE CEAZaHEIA M-p
1 nouT HomMep AWMCKpeTHOrO Bblx0Aa 1.000

fix

PucyHok 8.62.18 - lNapamempsi 6rioka DOT2(09)
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dpa Dbl O a
PID (6
MMapamempel anzobnoka | bazoebid agpec Gnoka 12 MNopaakoBbIA HoMep | 2
Howep | LWkdp | HasgaHke 3HAHEHHE CEAzaHBIA N-p
1 nbisp Homep awcnnes 1,000
z nDIR HanpagneHke AEHCTENA perynATopa 0,000
3 nSTR CTpYKTYpa perynaTopalnapaneneHel, n... 0,000
4 nTYPE Tun perynatopa: 0-Bes OC, 1-c aatumcon,,, 0,000
5 nQAtSP KonuuecTeo Mononbsyemens 3aiaHkid (1-8...  1.000
] nCHY THn NpeofpasoBaHa 0.000
7 dTRE KomMaHAa yYCTaHOBKK Ha Belx0Ag perynat... 0,000
g nMODE  Pesn paboTel 1.000
q Tekrl Bpema MExaHH3IMa 0:01:00.0
1 Trin MHHAMANEHAA ANMTENEHOCTE HMMY NbCa 0:00:03.0
11 Tdly SAAEPHKS MEXAY BRAMHEHHANN 0:00:05.0
12 TI EpeMa HHTErpHpOESHHA 0:02:00.0
13 D Epemsa avepeHuHpOBaHHA 0:00:10.0
14 KP KoaddHUHEHT yoHneHHA 1.000
15 SP Jananne 50,000 CEA3aHEIF M-p
16 SP_EXT  BHElWHee 3343HHe 0,000
17 ouT Bbixo4 perynaTopa 40,000
15 FY_r AManasoH BX0AHOMD CHrHANG 100,000
19 SP_h BepxHEs OrpaHHHEHHE 3a4aHHA 100,000
20 sSP| HbiHES OrpaHHYEHHE 33453HHA 0,000
21 SP_r CKOPOCTE M3MEHEHMA 3303HMA 90.000
zz POZ MonoweHHe MexaHHsMa 0.000
23 TRE_Y  3Ha4eHMe Be30nacHor B0zAeACTEHA 0.000
24 AL CHrHanMzaunAa MAL napametpa 100,000
25 MIN CHrHanmzauna MIN napaneTpa 0,000
26 H¥s THCTEPESHE CHIHANHEAULHA NApaMeTpa 0,000
27 FF_V EBxoa Bnoka npeABapeHHa 0,000
28 FF_G ¥CHNEHHE KaHaNa NpeABapeHHA 0,000
29 FF_h BepxHee 0rpaHHYeHHe NpeaBapeHHa 0.000
30 FF_| HeiHES OrpaHHYEHHE NpeAEapeHHA 0.000
31 COR_Y  Bx0a KaHana Kopperuvn 0,000
32 COR_G ¥WCHMNEHWE KaHana Koppexum 0,000
33 COR_h BepxHee OrpaHMYEHME KaHaNa KOPPEKLLMH 0,000
34 COR_|l  He#HEE OMPaHHHEHHE KaHANS KOPPEKIHA 0,000
35 FE DB MepTeaA 30Ha 0,000
|
[V fix l i ” ok

PucyHok 8.62.19 - lNapamempesl brioka PID_IMP(62)

Mpumep npumeHeHns (Y%\Microl\Alfa 2.0\examples\fbd_62.fbx)

lMocmaHoeka 3adaqyu: Heobxoanmo opranmsoBatb [A0-1umnynbcHoe perynvpoBaHue.

PeweHue:
AIN{05) PID_IMP{62)
01 nIMP=1 i1 nDIEP=1
02 nTYRE=0 | dERR 02 nDIR=0 Rkl
05 tFLT=0000:00.1 04 FTYRE=D n2f dLoc
04 ElAz=0. 02| dmass 05 nGINT_SP=0
05 CILT_H=100, — gg. FHDP?D 03 i
06 QILT_L=1.
= 4] arain
R SR 03] dhair Py 0y |05 PMODE=1 KLl
R, 04| OUT_3CAL | 0t
03 HE=0, 4
10 IM_H=0. 06| 40N
11 IR_L=00, 05| ouT o7 our
12 P, —
05| DELT &
AHarnozosenil 8800. v
WmnynscHeit MNMA4-
Peeynsmop.

PucyHok 8.62.20 - lNpumep ucnons3oeaHus 6rnoka PID_IMP (62)

lNpumeHsemcs ons

opeaHu3auyuu

umnynscHoeo [N
peaynuposaHusi

dil 01

dil 01

JuckpemHblil eb1800.

LuckpemHbil 8b1800.
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8.90 PID_R(90) - AHanoroBbiv NMU-perynsatop ¢ pacluMpeHHOW CXeMOW nepexoaa MeXxay peXxuMmamm
PYY/ABT/KAC

HasHauyeHue
®yHKUMOHanNbHbIN 6nok (pucyHok 8.90.1) npeaHasHayveH Ans nocTtpoeHus koHTypos [MUO-perynvpoBaHus ¢
MCMNOMb30BaHNEM aHanoroBbIX NCMOMHUTENbHbLIX MEXaHN3MOB.

PID_R{90) 1

01 nDIEP=0.

02 nOIR=0, Bl 4P
MAN 01 |33 naTR=0. o2 dLoc
—— |04 nTrPE=D. =

05 dCAS En=0. |03 dCAE
A B Trkep.  |De[amax
035 nilade=0. a5| drAin
cas 0F (03 Ti=0:00:00.0 —
== 10 TO=0:00:00.0 | 06| OUT
11 Kp=0.

Py g |12 5P=0. OT| DELTA
— [13 EP.cxt=0. o0&l =p
14 OLT=0. —
15 P.rng=0.

=1
PucyHok 8.90.1 — @yHKkyuoHanbHbIl 6510k aHanozosoeo NM/-peaynsmopa
¢ pacwupeHHol cxemol nepexoda mexdy pexxumamu pabomel (PY/ITY/KY)

®dyHkumoHanbHein  6nok  PID_R(90)  BbinonHsetr  cyHkuMn  HacTpauBaemoro [W[-perynatopa ¢
OOMNOMNHUTENbHLIMY BO3MOXHOCTSMU, TAKUMU Kak:
1.®opmumpoBaHune Ha Bbixoae perynaropa 6es3onacHoro BO3AeNCTBUA NO BHELLHEN KOMaHAE;

2. 4 pexvima paboTbl:

* PYYHOW — ynpaBneHue ¢ nepegHen naHenu;

* nokanbHbIN — ynpasneHue MNO-perynatopoM ¢ BHYTPEHHUM 3adaHueM;

* KackagHbl - ynpasnexue MNMN-perynatopom C BHELIHUM 3a4aHVeM Unn 3agaHneM oT MPorpaMMHOro 3a4aTymka;

* CrieAsaLWwmn — oCTaHOBKa perynsatopa ¢ aBTOMaTU4eCKUM CleXeHNeM 3a 3HavyeHneM Bbixoaa broka Ans nocrnegyoLlero
6e3ynapHoro nepexofa B APYron pexum paboTs;

3. dyHKUMA NpeaBapeHns ynpasnsaoLwero BO3AENCTBUS perynatopa;

4. PyHKUMS KOpPEeKLMM curHana paccornacoBaHus perynsaropa.

Bnok ocywectensetr [MWO-anroputm o06pabotkm BxogHoro curHana. KomnoHewter M-, U- wn  [O-,
npefHasHayeHHble aAns  obpaboTkM BXOOHOrO CurHama, MOryT ObiTb aKTMBU3MPOBAHbI  WINW  BbIKIIOYEHbI B
MHAMBKAYanNbHOM nopsiake. ATo No3BonsieT KoHgurypuposats -, M-, MO- n MAO- perynatopsi.

MaO-perynatop PID_R(90) aBnsetcs aHanorom perynatopa PID(60) ¢ paclumMpeHHbIMU BO3MOXHOCTAMU MO
nepexogy Mexay pexvMmamu paboTtbl. o cpaBHeHuo c nocnegHuM, Yy perynatopa PID_R(90) npucytcTeytoT
pononHuTenbHble Bxoga 01 eMAN, 02 eLOC n 03 eCAS, Bbixoga 03 dCAS n 08 SP v napametp 05 dCAS_En.

MapameTpbl hyHKUMOHaNbLHOro 6noka
Bxogpl, napameTpbl 1 BbixoAbl 6ri0ka npeacTaBneHbl B Tabnvue 8.90.1.

Tabnuua 8.90.1

Bxoabl — napameTpbl — BbiXoAbl
No | OGo3HaueHue Owana3oH 3Ha4yeHue no HasHa4yeHue
3Ha4YeHuUn yMOM4aHuIo
Bxoabl
01 | eMAN 0/1 Pexwum pabotbl — PY
02 | eLOC 0/1 Pexum pabotbl — JTY
03 | eCAS 0/1 Pexum paboTbl — KY
04 | PV BelecTBeHHoe Bxog perynstopa
MapameTpsbl
01 | nDISP 1-9 1 Homep gucnnes
02 | nDIR 0/1 0 HanpaBneHlile ,quCTBMfl perynatopa
(0-obpatHbIn, 1-npsAmon)
03 | nSTR 0/1 0 CrpykTypa perynsTtopa (0-napannenbHbii, 1-cMeLlaHbii)
04 | nTYPE 0,1,2 0 Twn perynsatopa (0 — NMAAG; 1,2 — He ncn.)

MpogomkeHne Tabnumupl 8.90.1
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05 | dCAS_En 1,2 PaspelueHune paboTbl B pexnme KY:
0 — kackagHbI pexum paboTbl 3anpeLleH BHe
0 3aBUCUMOCTM OT 3Ha4eHus napameTpa 08 nMODE n
curHana Ha Bxoae 03 eCAS;
1 — KackagHbIN pexunm paboTbl paspeLleH.
06 | nCONV 0,1,2,3,4,5 y=X
y=SQRT(X)
0 y=logX
y=eX
y=x2
y=1/x
KomaHga ycTaHOBKM Ha Bbixoae perynatopa 6esonacHoro
07 | dTRK 0/1 0 3Ha4veHust Bosgericteus (napametp 21 TRK VAL)
08 | nMODE 0,1,2 0 Pexwum pabotbl (0-PY, 1-11Y, 2-KY)
09 | TI Bpewms 0:02:00:0 Bpems nHterpmpoBaHusa perynatopa
10 | TD Bpewms 0:00:00:0 Bpems anddepeHunpoBaHns perynsaropa
11 | KP BelyecTBeHHoe 1 KoachdmumeHT yecunenus perynatopa
12 | SP BeliecTBeHHOE 0 3agaHue perynstopy
13 | SP_EXTERN BelecTBeHHOEe 0 BHeluHee 3agaHne perynaropa
14 | OUT BeulecTtBeHHoe 0 Boixop perynatopa 0-100%
15 | PV_RANGE BeliecTBeHHOE 100 [dnanas3oH n3MeHeHWs perynupyemMoro napameTpa
16 | SP H BeluecTBeHHOE 100 OrpaHnyeHve 3agaHus (BepxHee)
17 | SP_L BeluecTBeHHOE 0 OrpaHnyeHne 3agaHus (HKHee)
18 | SP_RATE BeuwectBeHHoEe 100 CKOpPOCTb M3MEHEHUS 3afaHus, Tex. ed. / MUH.
19 | OUT H BeluecTtBeHHOE 100 OrpaHnyeHve Bbixoga perynsaropa (BepxHee)
20 | OUT L BeluecTBeHHOE 0 OrpaHnyeHve BbIxofa perynaropa (HwkHee)
21 | TRK VAL BeuwlectBeHHoEe 0 3HayeHue 6e3onacHoro Bo3agencTeuns
22 | DEV_MAX BeluecTtBeHHOE 0 YcTaBkM cMrHanunsaLumm OTKIOHEHUS perynmpyemMoro
23 | DEV MIN BeluecTBeHHoE 0 napameTpa OT 3ag4aHHOW TOYKM (CMrHanusauus
— AEeBMALNOHHAsA)
24 | DEV _HYS BeliecTBeHHOE 0 'McTepesnc curHanvsauum napameTpa
25 | FF_VAL BellecTBeHHOe 0 [MpeaBapeHue ynpaBnsoLWero BO34eNCTBUS perynaropa
26 | FF_GAIN BellecTBeHHOe 0 KoadhpumumeHT ycunexHve npegsapeHus
27 | FF H BeliecTBeHHOE 0 OrpaHnyeHve npeaBapeHus (BepxHee)
28 | FF L BeliecTBeHHOE 0 OrpaHnyeHve npeaBapeHns (HWKHee)
29 | COR VAL BelecTBeHHOS 0 Bxopn 3BeHa koppeKLun perynMpyemoro napameTpa
perynaTopa
30 | COR GAIN BelyecTBeHHOe 0 KoadhpumumeHT ycunerums curHana koppekumm
31 | COR_H BeuiecTtBeHHOE 0 OrpaHnyeHve curHana koppekuum (BepxHee)
32 | COR L BeliecTBeHHOE 0 OrpaHnyeHve curHana Koppekuum (HmxHee)
33 | FB BeuectBeHHoEe 0 He nucnonbayetcs
Bbixogbl
01 | dMAN 0/1 1 — perynatop HaxoamTcs B pexvumve PY
02 | dLOC 0/1 1 — perynsatop HaxoguTcs B pexume J1Y
03 | dCAS 0/1 1 — perynsatop HaxoguTcst B pexume KY
04 | dMAX 0/1 Bbixoa curHanusaumy npeBbILLEHNs perynnupyemsim
napametpom yctasku DEV_MAX
05 | dMIN 0/1 Bbixon curHanusaumm npeBbILLEHNS perynmpyembiM
napameTtpom yctaskm DEV_MIN
06 | OUT BeuectBeHHOE AHanoroebIN BbIXo perynsaropa
07 | DELTA BewecTBeHHoe PaccornacoBaHue perynatopa B % BXO4HOro napamerpa
08 | SP BeliecTBeHHOE 3agaHue perynsitopa

MapameTp 07 nDISP 3apaeT Homep Aucnnest perynatopa. MakcumanbHOE KONMYeCcTBO WCMOMb3yeMblX B
nporpammMe koHTpornnepa perynatopoB (ML - ananoroebix, MW - umnynbcHelx, MW - kackagHbix a Takke genbta-
perynatopoB) — 9. Kaxabln perynstop OOMKEH MMETb CBOW YHUKanbHbIA HOMEP, MO KOTOpOMy OyaeT nmpou3BoauTcs
naeHTndukaunst perynaTopoB Ha nepeaHen naHenu KoHTpornepa (aucnnen Ne).

MapameTp 02 nDIR onpepnensieT HanpasneHve AencTeus perynatopa. MNpu obpaTHOM AelcTBMM perynsTopa
(02 nDIR = 0) paccornacoBaHue paccynTbiBaeTcs No hopmMyne E = —(pv — SP). Bbixoa perynsitopa byaeT ysenuumsarbCs,
ecnun perynupyembln napameTtp 6ygeT MeHblue 3adaHus, U HAaobopOT, YMeHbLIATbCH, eCnn perynupyemMblin napameTp
6ynet 6onblue 3agaHus (8.90.1):
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02 nDIR = 0: PV <SP = OUT T .
PV > SP = OUT { (8.90.1)

Mpn npamom penictBum perynatopa (02 nDIR = 1), paccornacoBaHue paccuuTbiBaeTca no opmyne
E =PV —SP. Bbixog perynsatopa byaeTt yBenuuuBaTbCs, €CNW perynupyemMbli napameTtp OyaeT Oonblue 3agaHus, u
HaobopOT, yMeHbLUATLCH, eCnu perynupyemblii napameTp 6yaget meHbLue 3agaHus (8.90.2):

02 nDIR = 1: PV >SP = OUTT
PV <SP = OUT { (8.90.2)

MapameTp 03 nSTR onpegensieT CTPYKTypy perynatopa:

1. 03 nSTR = 0 — napannenbHas;

2. 03 nSTR = 1 — cMelLaHHas.

Anroputmuyeckme cxembl MUO-perynatopa B cnyvyae napansfenbHON U CMELaHHOW CTPYKTYPbl NMokasaHbl Ha

pucyHke 8.90.2.

Kp
) 17 . {' it
2 A e
d
T2
¢ di
a)
Kp

Edh) 1 * Yit)
K | fj'df —O—

6)
a — napannensHas cmpykmypa [1[-peaynsmopa; 6 — cmewarHas cmpykmypa [M1[-peaynsmopa.
PucyHok 8.90.2 — Cmpykmypsbi [T/[J-peaynsmopa

CornacHo pucyHka 8.90.2, ana napannensHOW CTPYKTYpbl perynatopa nepeaatovHas OyHKUMSA nmeeT BUA:

9t dE(t) (8.90.3)
Yt)=K -E@t)+— [E(t)dt+T, ——, e
(t) 0 ()+Ti(I)() T o

ONsi CMEeLLaHHOW CTPYKTYpbI perynsitopa nepeaatovHasi pyHKUMS MeeT BUA:

Kp t dE(t
Y(t)=K -E(t)+ Al [E)dt+T dEW) , (8.90.4)
P T o d dt
i
roe: K o~ KO3hPMUMEHT NponopumnoHanLHOCTK perynatopa (napametp 171 Kp);

Ti — BpeMs nHTerpnpoBaHus perynatopa (napametp 09 TI);

Td — BpeMs anddpepeHumpoBanus perynatopa (napametp 10 TD).

CymMMmapHO: Npu MCNOMb30BaHNM CMELUAHHOW CTPYKTYPbl PErynaTopa, B CPaBHEHWUN C NapannernbHON, BMaHue
MHTEerpansHou coctaenswLen T; ysenuunsaetca B K, pas.

®opmynbl (8.90.3) n (8.90.4) cooTBeTCTBYIOT NepegaToyHbiM yHKUuAM aHanorosblix MAO-perynatopos. B
perynsitopax koHTponnepa MUK-51 ncnonb3ytotcs npubnmkeHHsle popMynbl pacyeTa nepeaaTtoyHbIX OyHKLUUIA B CBA3N
¢ TeMm, yTo MUK-51 aBnseTcsa undpoBbiM ycTponcTBOM. COOTBETCTBEHHO, pacyeT UHTerpansHon n anddepeHunansHom
COCTaBSAOLWNX BbINOMHAETCA YMCMNOBLIMU MeTodamMu (C BbICOKOW TOYHOCTbIO) C MOMPAaBKOW Ha AUCKPEeTU3auuilo BO
BPEMEHW 3Ha4YeHns paccornacosaHus. Takum obpasom, nepedaTodHas dyHkums MUO-perynatopa Ana napannenbHon

CTPYKTYpbl MMeeT BuA (8.90.5):
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13 AE.
Y, =K, E += > E -At+Td—, (8.90.5)

Ti i=0 At

ONsi CMEeLLaHHOW CTPYKTYpbl perynatopa nepegatovHast pyHkumsa nveet sug (8.90.6):

K, & AE.
Y, =K, -E,+ 2> E -At+Td—", (8.90.6)

T i At

roe: K o~ KO3 pMUUEHT NponopumnoHansHOCTK perynatopa (napametp 171 Kp);

Ti — BpeMs nHTerpupoBaHus perynatopa (napametp 09 TI);

Td — BpeMs anddepeHumpoBaHusa perynatopa (napametp 10 TD).

Ei — pa3HOCTb MexXAy 3agaHneM perynaTopa v TeKyLUM 3HaYeHneM Ti KOHTPONMPYEeMOWN BENUYMHBI;
AEi - Pa3HOCTb MeXAY ABYMSI COCeQHUMW 3HAYEHUSMU Ei n Ei_1;

At - Bpems mMexay ABYMS coceHUMU U3MEPEHUSIMM Ti " Ti_1 :

n
Z Ei -HakonneHHaa nHTerpanbHasa cyMmma paccornacoBaHui.
i=0

MapameTp 04 nTYPE oteevaeT 3a Tvn MNMUO-perynatopa (0 — no ymonyaHuio).

MapameTp 05 dCAS_En paspeluaeT unu 3anpeluaet paboTy B pexume KY:

05 dCAS_En = 0 — kackagHbli pexum paboTbl 3anpelleH BHe 3aBUCMMOCTM OT 3HaveHus napametpa 08
nMODE v curHana Ha Bxoge 03 eCAS;

05 dCAS_En = 1 — kackagHbli pexxum paboTbl paspeLleH.

MapameTpom 06 nConv BbLIGMpaeTCa OAMH U3 LWECTU TUNOB MaTemMaTMyYecKoro npeobpasoBaHms:
1. Egyix = E; (3Ha4eHune 06 nConv = 0)

- Epeix = |E| ; (3Hauenmne 06 nConv = 1)
. Egux = I0gE; (3Hauerune 06 nConv = 2)
E (3HauveHue 06 nConv = 3)

- Eguix = E2; (sHauveHune 06 nConv = 4)

2
3
4. Eg,x =€
5

1
6. Egux = E (3HayeHune 06 nConv = 5)

-10-

E..=E

BbIX

PucyHok 8.90.3 — Npaghuk obpabomku cueHasia paccoarnacoeaHusi
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 — - E_  =E (nokasaHo Ans cpaBHEHWUs C pyHKUMEN Elin— \/E)

BbIX

PucyHok 8.90.4 — pacghuk obpabomku cueHara paccoanacoeaHusi

Mpw BeIGOpe napametpa 06 nConv = 0 (Eg, ,x = E) curHan paccornacosaxusi npoxoanT Yepes a1oT 6ok 6e3

nameHeHus (pucyHok 8.90.3). Ecnu BbiOpaH napametp 06 nConv = 1, TO Ha Bbixoge Ornoka nonmyyYum curHan,
npeacTaBneHHbln Ha pucyHke 8.90.4. B a3Ttom cnyyae, npu ManoMm paccornacoBaHWW, BbIXOAHOW curHan
paccornacoBaHusa 6yaeT bonblue, Yem BXoaHoOW. Takmm obpasom, perynatop OyaeT GbicTpee pearvpoBaTb NpU Manbix
3HaveHnsAX paccornacoBaHus. Ho npu Gonblumx 3HAYEHUsIX PaccornacoBaHWSA BbIXOLQHOW CUrHaMm paccoriiacoBaHus
OydeT 3HauMTenbHO MeHbLUe BXOAHOro, No3ToMy perynstop 6ydeT MeaneHHee pearvpoBaTtb, YeM MpPU MMHENHOM
npeobpasoBaHun. Ob6paTHbIN 3akoH 6yaet ansa 06 nConv = 4. Npu manom paccornacoBaHun BbIXO4HOW curHan Grioka
«Tun npeobpasoBaHusA» OygeT MeHblue OT BXOAHOrO curHana, motomy perynstop 6ygeT meaneHHee perynvpoBaTts.
Ecnu 3HauyeHne paccornacoBaHus 0yget Gonblue, kK npumepy, Ha 1% OT AManasoHa n3aMepeHusi, To BbIXOAHOW napameTp
OyneT 3HauuTenbHO Gonblue BXOAHOro, MOTOMY perynupoBaHue BydeT npoucxoautb GbiCTpee, Yem npu MUHEWHOM
npeobpasoBaHuu.

MapameTp 07 dTRK oTBe4YaeT 3a yCTaHOBKY Ha BbIxo4e perynsitopa GesonacHoro BosaencTteus. B cnydvae
BO3MOXHbIX aBapuiHbIX UMW HELWTaTHbIX cuTyauun, komaHaa 07 dTRK = 1 no3BonsieT nepeBecTy Perynatop B pexum
CINEQALWENO ynpaenenus (CY). Mpu 3TOM Ha BbiXxo4e perynstopa ycTraHaBnmBaeTcsi 3agaHHoe B napametpe 21 TRK.V
GesonacHoe MOMoXeHne WM OTCMEeXMBaeTCs 3HavyeHue [AaHHOro napameTpa, eCnv OH 3anporpamMmMpoBaH Kak
«CBSA3aHHbIN» (CM. onvcaHue Ha lMporpammHbIn nakeT pegaktop FBD-nporpamm AJTb®A).

MapameTp 08 nMode oTBevaeT 3a ynpaBneHue pexumamu paboTbl perynaropa ¢ nepegHert naHenu unu no
ceTtu:

1. 08 nMode = 0 — PYYHOW pexum (PY);

2. 08 nMode = 1 — ABTOMATUYECKNW pexum (MTOKAJIbHOE ynpaenenne — NY);

3. 08 nMode = 2 — ABTOMATUYECKNW pexum (KACKAOHOE ynpasneHne — KY).

[Mocne nporpammmnpoBaHns KOHTPOMMEP HaxoOAuTCA B TOM pexvMe, KOTopbi ykasaH B napameTpe 08 nMode.
MepekntoyeHne mexagy pexumamu paboTel onvcaHo B pasgene 6.2.3 pykooactBa [MPMK.421457.005 P3O1. Takke
pexvMbl paboTbl MOXHO NepeknoYaTh BHELIHUMW curHanamu, caenae napametp 08 nMode «cBa3aHHbIM». Torga Ha
Bxoa rnpm(08) nopaetcs curHan C BHeLWHUX AuckpeTHbiX BxogoB (DIN(06)) wnu gpyron curHanm, ucnonb3yemblini B
nporpaMmMe nonb3oBaTtens.

Mpu coctaBneHun nporpamm ¢ ncnonb3oBaHMem dyHKUMoHanbHoro 6noka PID_R(90) Heob6xoanmo yuntbiBaTb
TOT (pakT, 4TO BbIOOP pexmma paboTbl perynatopa napametpom 08 nMode BO3MOXEH TONbKO Torga, Koraa Ha
cooTBeTcTBYHOWME BXxoaa bnoka (07 eMAN, 02 eLOC n 03 eCAS) nogaeTcs normdeckmin «0».

Bxopa 01 eMAN, 02 eLOC n 03 eCAS npeaHasHayeHbl Ans nepesBoja perynsaropa B COOTBETCTBYHOLLMIA PEXUM
paboTtbl. HauBbicwunii npuoputeT nmeet Bxoa 03 eCAS, 3atem — Bxoa 02 eLOC. Y Bxoga 01 eMAN camblii HA3KWIA
npuoputeT. Jlornka paboTtel perynsatopa PID_R(90), B 3aBMcuMMOCTM OT curHanoB Ha Bxogax 01 eMAN, 02 eLOC u 03
eCAS (c y4eToM 1X NpUOPUTETHOCTK), OTOOpaxeHa B Tabnmue 8.90.2.

OuckpeTHble Bbixoga 071 dMAN, 02 dLOC un 03 dCAS ykasbiBaloT, B KakoM pexume paboTbl HaxoauTcs
perynsatop B AaHHbI MOMEHT.
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Tabnuua 8.90.2 - Jlornka pabotbl perynsatopa PID_R(90)

eMAN (PY, py4Hoe
ynpaBrieHue)

eLOC (Iy,
nokanbHoe
ynpaBneHue)

eCAS (KY,
KackagHoe
ynpasneHue)

Pexxum paboTbl
perynsTtopa

amtorg.com.ru

Pexum paboTbl
perynsitopa 3a-
BMCUT OT 3HaYeHUs
napameTtpa
HacTpOWKn
08 nMODE:
0-PY,1-11Y,
2 -KY
KY
Yy
KY
PY
KY
Yy
KY

Alalala|lOolOo|lO

0
1
1
0
0
1
1

= O=m[Om|O|—

MapameTp 09 Tl oTBEYaET 3a BpeMs MHTENPMPOBAHMSA perynaTopa.
MapameTp 10 TD oTBevaeT 3a Bpems AnddepeHumpoBaHus perynatopa.
MapameTp 71 Kp oTBevaeT 3a KOAPULNEHT YCUMNEHUS perynaTopa.
MapameTp 712 SP oTBevaeT 3a 3afaHne perynsaTopy.

MapameTp 713 SP.ext oTBeyaeT 3a UCMOMb30OBaHWS BHELWIHEro 3agaHua perynatopa. lpu mcnonb3oBaHun
BHELUHero 3aaaHusa napameTtp 73 SP.ext Hy)XHO caenath «CBsi3aHHbIM». [py 3TOM B Groke NOSABUTCSA BXOA C Ha3BaHUMEM
rpm(13), Ha KOTOPbIA NOAAETCA CUrHan BHELHero 3adaHusi. BHelWHUM 3ajaHnem MoxeT GblTb CUrHam C aHanoroBoro
BXoAa KoHTponnepa (6noka AIN(05)), nporpammHoro 3agatumka (TM_PRG(57)) nnu nrobon apyron aHanoroebIv curHarn,
ucnonb3yemblii B porpaMmme nonb3oBaTensi.

B napametp 74 OUT 3anucbiBatoT npedycTaHOBEHHOE 3HAYeHne aHanoroBoro Beixoda perynsaropa. C atoro
3HaYEHUS HAaYHET M3MEHATCS BbIXOA, Perynatopa npu nepexoge C pyyHoOro pexuma B aBTomatudeckui. Takke AaHHbIN
napameTp MCMonb3yeTcsa Ang ynpaBneHns BbIXOAOM perynaropa ¢ BepxHero ypoBHs (Hanpumep, co SCADA-cuctembl).

MapameTp 1715 PV.rng — puana3oH UW3MEHeHus1 perynupyemMoro napametpa. [lapametp oTBedvaeT 3a
macLuTabmpoBaHue curHana no wkane 0 — 100% oTHocuTENbHO Anana3oHa BXOAHOMO curHana.

B 6onblinHcTBE cnyyaes, napameTp 15 PV.rng 3agaeTcs paBHbIM AvMana3oHy M3MepeHus aatyvka. Hanpumep,
ONsi u3MepeHust TemnepaTypbl TepMoOMeTpoM conpoTueneHns TCM 50M ¢ npegenbHbiMK rpaHnlamu namepenus -50,0
°C... +200,0 °C, gmnanasoH uamepeHus 6yget paseH 250 °C, 1o ectb 15 PV.rng = 250. [jna Takoro avanasoHa BXOAHOro
napameTpa npu 3agaHum SP = 50 °C n napametpe PV = 60 °C paccornacoBaHue 0yaget coctaenate E = 10 °C, uto
cooTBeTCcTBYET 4% OT AnanasoHa n3mepeHns. B HekoTopbIx cnydasx, koraa AvanasoH U3MepeHus gatyvka 6onbLon, a
AnanasoH perynMpoBaHus 3HaYnTENbHO MEHbLLE, AMana3oH BXOOHOIO CUrHana MoXHO 3afaBaTb MEHbLUEe YeM AnanasoH
n3MepeHus gatuvka. [ing npMBeAeHHOrO Bbille NpyMmepa, ecnv Avanas3oH perynupoBaHus TemnepaTtypbl cOcTaBrseT
20...120 °C, 1o gmuanasoH usmepeHus Gyget paseH 100 °C, (75 PV.rng = 100). MNpn TakoM guana3oHe BXOAHOrO
napameTpa npu 3agaHum SP = 50 °C n napametpe PV = 60 °C, paccornacosaHune 6ynet coctaenstb Te xe E = 10 °C,
HO B MPOLIEHTHOM OTHOLLEHUMN 3TO B6yaeT paBHO 10%. Taknum o6pa3om, yMEHbLUMB Anana3oH BXOAHOIO curHana, MoxHo
[obuTbCA NydLlen YyBCTBUTENBHOCTU perynsitopa.

Mpu ymeHblueHnn napameTtpa 15 PV.rng cnenyet y4yecTb, YTO Npu 3TOM YBENUYMBAETCS YYBCTBUTENBHOCTbL K
KonebaHmaAM BXOOHOIO CWrHara, KoTopas MOXeT BO3HMKaTb OT BHELUHWX BO3AENCTBUW M HEraTMBHO OTpaxaTbCs Ha
KayecTBe perynMpoBaHns, OCODEHHO npu MWCNonb3oBaHuM AuddepeHumansHoOW cocTaBnsaowern unm 6onbLIoro
KoahpULMEHTa YCUNEHNS.

MapameTp 76 SP.h oTBevaeT 3a BepxHee orpaHMyeHne 3agaHus perynsatopa.
MapameTp 77 SP./ oTBeYaeT 3a HMWXKHee orpaHudeHne 3agaHuns perynaropa.

[Mpn BBEOAeHMU BHYTpEeHHero 3agjaHusi ¢ nepegHen naHenu, uameHeHue Hwxe napametpa 16 SP.hun 17 SP_I
3abnokupoBaHo. Ecnv npn namMeHeHUn BHELLHErO 3afaHns napameTp, 3Ha4eHue KOTOporo nocTynaeTt Ha Bxod rpm(13),
6onblue (MeHbLUE) OT 3HaYeHusi, 3agaHHoro B napameTpe 16 SP.h (17 SP.[), To Ha cymmaTop MOCTynaeT 3HaveHue,
paBHoe 3HadeHuto 16 SP.h (17 SP.I). Onarpamma orpaHu4eHns 3agaHus npeacTtaBneHa Ha pucyHke 8.90.5.

Ecnun napameTtp 76 SP.h paBHbiin napameTpy 77 SP./, To 3agaHue 6yaeT HEM3MEHHbIM M paBHbIM SP = 16
SP.h =17 SP.I.
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SP A
16 SP.h -
MapameTp,
17 SP.I nogaBaeMbin
e Ha Bxog 6noka
npm(13)
17 SP.1 16 SP.h

PucyHok 8.90.5 — [Quaepamma oepaHu4yeHus1 BHeWwHez0 3adaHusi

MapameTtp 18 SP.r oTBeyaeT 3a CKOPOCTb U3MEHEHMs 3adaHusa (TeX.eAuHUL, Ha MWHYTY). B 3aBucumoctn ot
3HayeHus napametpa 718 SP.r, ecTb ABa pexmMbl 6anaHCMPOBKK:

1. 18 SP.r= 0 — ctatuyeckasa 6anaHcmMpoBka,

2. 18 SP.r # 0 — puHamn4yeckasi 6anaHcupoBKa.

dyHKUMOHanbHasa cxema paboTbl 6anaHcMpoBOK Noka3aHa Ha pucyHke 8.90.6.

Mpn ncnonb3oBaHMM AMHaMMUYECKON BanaHCUPOBKN B KACKagHOM pexume ynpasneHus (C BHELIHUM 3a4aHneM)
HY>XHO YYUTbIBaTb, YTO U3MEHEHWNE BHELLHErO 3aAaHus byaeT orpaHnyeHo napameTtpamu 16 SP.h n 17 SP.I, a ckopocTb
ero n3ameHeHus - napametpom 78 SP.r. Ha pucyHke 8.90.7 LUTPUXOBOW NMHEN NOKAa3aHO M3MEHEHMEe BHELUHEro 3agaHus,
nogasaemoro Ha Bxog rpm(13), a CANOLWHON NUHEN — peanbHOe U3MEeHeHne 3afalLLero Bo3aencTaus perynaropa. Ha
oTpe3ke AB CKOpPOCTb W3MEHEHMS BHELUHEro 3aJaloLlero BO3OEWCTBUS MEHbLUE CKOPOCTU W3MEHEHWUs 3adaHus,
yka3aHHon B napameTtpe 718 SP.r, noToMmy 3ajaHue paBHO BHELLUHEMY 3afatoliemMy BosaencTButo. Ha otpeske BB
BHELUHee 3ajatolliee BO3OENCTBUE U3MEHSIETCA C BOMbLUEN CKOPOCTbIO, YEM CKOPOCTb U3MEHEHUA 3adaHus. Ha gaHHoOM

. Anpm(13
rpadgouke CKOpOCTb M3MEHEeHUs 3a4alollero BO3AeiiCTBMA NpeacTaBneHa yrinom HaknoHa otpeska tg(f) = m a

At
CKOPOCTb M3MEHeHUs 3afaHus tg(a)=A8P=183P.r' CnepoBarternbHo, npu tg(B) > tg(a) 3apaHue perynsitopy Gynert

OrpaHN4YMBaTLCSA CKOPOCTBIO U3MEHEHUS 3aaHus, U U3MeHATCA - nNo oTpe3ky bl, a He BB-BI. AHanornyHbiv 6yaeT u
OrpaHNYeHne CKOPOCTU NMPU YMEHbLLEHNN BHELLHETO 3aaHus.

PerynvpyeMeld | Posus paboTe  CHROPOCTE M3MEHEHMA

napameTp 08 nMode & IAQAHWA
1 | 18 SP.r=0 0
- Pv1 * *FY .
12SP 3anaHwe o Ye
L BHyTpeHHwe, o ey, CyMMaTop . - PacCormacosaHue
l acy agnaHne SP ]
(a7 S eP o Buixon Gnoka:
07 DELTA
2 BHelwHes o
3anaHue _
a)
cmamuyeckas banaHcuposka
Perynupyemei Pesmm paboTel CROPOCTE MAMEHEMWA
mapamMeTp 08 nMode IaNAHHRA
- o l = 18 SP.r>0
Ha
e 4 12 SP
AY BryTpernne Jananke | cymmarop - | Y Paccornacosamme
&[Ty penynaTopy - \ -
at IanaHue SP B TR
13 SP.ext exon Bnoka:
T 07 DELTA
- L 1]
3aganue
6) duHamuyeckasi banaHcuposka
PucyHok 8.90.6 — ®yHKkyuoHanbHas cxema banaHcuposok NNL-peaynsmopa 6noka PID_R(90)
MpumeyaHue. Ha cxeme ycrnoBHO MOKasaHO MONOXEHUE NnepeknvaTener AnA PyyHOro pexvMa paboThbl
perynatopa.
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- JaflaHue perynaropy
- BHELWHEE 3a0aH1e

a - YION, ONPEaenAoWMA MEKCUMaNEHYH
CEOPOCTE H3IMEHEHWR EaﬂaHMH
B - YTon, ONPeASNRIWMA CROPOCTS HIMSHEHHA

BHEWH2M 3a0a0uerd BoigaMCTaNA

PucyHok 8.90.7 — Juazpamma oepaHu4eHuUsi CKopocmu 6HelHez20 3adaHust

Tabnumua 8.90.3 - PyHkuum pexxmumoB 6anaHcupoBok aHanorosoro MO-perynaTopa 6noka PID_R(90)

CraTtundeckasn 6anaHcmpoBka [OunHamnyeckas 6anaHcupoBka
M3meHeHne BHyTpeHHee 3agaHne HauMHaeT U3MeHsITcs OT
BHYTPEHHeN 3aaaHHom BHyTpeHHee 3aaaHue ckaukoobpasHo 3HaYeHusl CTaporo 3agaHns 4o 3Ha4YeHUss BBEOEHHOro
TOYKYM (C NepeaHeit NpyHUMaeT 3Ha4eHne HOBOro 3afaHus HOBOIO 3aaHUsi CO CKOPOCTLIO M3MeHeHus 3aaaHusa 18
naHenu unm no SPowp SPnew SP.r
nHTEpPdelicy) SPoLp = SPuew
- 3agaHve HaunmHaeT N3MEHSITCS OT 3HaYeHUs
eperioHeHne Mpy nepekmioqeHnn 3ananue NpuHIMaeT N3MepPSIEMOro napameTpa [0 3Ha4YeHUs! BHYTPEHHero
pexumMa paboThbl 3HaYeHne M3MepsieMoro napameTpa
PY — Ny SP= PV 3a/1aHVIs CO CKOPOCTbIO N3MeHeHust 3aganust 18 SP.r
PV = SP
MepekmioyeHue 3anaHune ckaykoobpasHo NPUHUMAaET 3HaYeHne 3
pexuma paboTbi 13MepsAeMoro napameTpa afaqne HengeH”eTCﬂ
ny—-Ppy spt pv
MepekriodeHme 3HayeHWe 3aaHNs CKauKooBpPa3HO N3MEHAETCS o 3apaHne HaunHaeT N3MEHSTCS OT 3HaueHus
pexma paboTb C BHYTPEHHETO Ha BHeLLHee YTPEHHEero 3HaueHusl 4O BHELLHENO CO CKOPOCTLIO
vy — KY SPanvme SPanu nameHeHus 3anaHus 18 SP.r
SPghyrr = SPshEew
MepeknoyeHne BHyTpeHHee 3ajaHue NpUHUMaeT 3HaYeHve BHyTpeHHee 3afaHne NpMHUMAET 3HaYeHWe BHELLHEro
pexuma pa6OTbI BHELWIHEro 3agartymka 3agaTtymka
Ky — 1y SPsuyte = SPaHEW SPghyrp = SPsHew
MepeknoyeHne BHyTpeHHee 3ajaHue NpUHUMaeT 3HaYeHve BHyTpeHHee 3afjaHne NpMHUMAET 3HaYeHWe BHELLHEro
pexuma pa6OTbI BHELUHEro 3agartymnka 3agaTtymka
KY — PY SPshyre = SPgHEW SPshyre = SPgrEW

MapameTp 719 OUT.h oTBeYaeT 3a BepxHee OrpaHuyeHne BbIXxoaa perynsaropa.

MapameTp 20 OUT.] oTBeYaeT 3a HUXKHEE OrpaHNYeHne BbIXOA4a perynsaropa.

MapameTp 271 TRK.V oTBe4vaeT 3a 3HayeHve OGesonacHoro Bo3denCTBMSA (paboTaeT TONMbKO COBMECTHO C

napameTtpom 07 dTRK). JaHHbIi napameTp MOXHO caenatb «CBA3aHHbIM», UCMONb3ys ANs pasHblX CUTyauui pasHoe
3HayeHue 6e3onacHOro BO3nencTBuS.

Ecnu perynsatop nepesefeH B pexum CY (napametp 07 dTRK = 1), To 6rok ycTaHOBKM 6€30MacHOro 3Ha4YeHust
ynpaBnsawLWero BO3AENCTBUSA OTKNIOUUT perynupylowmnin curHan [MAO-perynartopa, a Ha BbiIxoge YyCTaHaBnuMBaeT
BO34€eWCTBME, 3a4aHHOe nonb3oBaTtenemM B napameTtpe 27 TRK.V.

MapameTp 22 PV.max oTBe4YaeT 3a BEPXHEE 3HAYeHWe YCTaBKW CUTHaNM3auuu OTKIOHEHUSI Perynupyemoro
napameTtpa OT 3agaHHoW Toyku. Ecnu napameTtp paseH yctaBke MAX wnu npesbiwaet ee (PV=SP+PV.max), T0

cpabaTbiBaeT curHanmsaums MAX. COOTBETCTBEHHO, Ha MepefHel NaHenu HauHeT cBeTUThcst ceetoanon A, a Ha
Bbixoge 04 dMAX 6noka PID_R(90) ycTtaHOoBMTCS normdeckas eanHuLa.

MapameTp 23 PV.min oTBeyaeT 3a HWKHee 3HayeHue YCTaBKM CUrHanu3auum OTKITOHEHUSI perynmpyemoro
napameTpa OT 3agaHHou Touku. Ecnu xxe napameTp paBeH unu meHblue yctaBkm MIN (PV<SP-PV.min), To cpaboTtaet
curHanusaumst MIN. Ha nepegHeli naHenun GygeT cBeTUTbLCA CBETOAMOA v, a Ha BbIxoge 05 dMIN 6noka PID_R(90)
YCTaHOBUTCS NorMyeckas eavHuLa.

MapameTp 24 PV.hys oTBeyaeT 3a rmctepesunc curHanusauum napameTpa.

MapameTp 25 FF.V oTBevaeT 3a npeaBapeHune YnpaensowWwero BO3gencTBus perynatopa. YUTtobbl B OGroke
MUIO-perynaTtopa nosiBUCA BXoA npeasaperus, napameTp 25 FF.V HyXHO caenatb «CBSA3aHHbIMY.
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MapameTp 26 FF.G oTBevaeT 3a KO3(pUUMEHT yCUNEHUS 3HAYeHWUs npenBapeHus perynstopa. CurHan ¢
BXxoAa napametpa 25 FF.V ycunuaeTtca (ocnabnsetcs) 3TuM koagpuUMeEHTOM.

MapameTp 27 FF.h oTBe4aeT 3a BepxHee orpaHuYeHne npeaBapeHnst perynaropa.
MapameTp 28 FF.I oTBevaeT 3a HWKHee orpaHnyeHve npeasapeHus perynsatopa.

BepxHee M HWXKHee orpaHuveHne npeaBapeHusi BbICTABMASKOTCA MCXoOd C coobpaxeHui 6Ge3onacHoCcTW.
CHavana ko3P LMeHT ycunenus npeasapeHns Kep yCTaHaBNMBaeTCA paBHbIA Hynto. Toraa Hactpausaetcs M-

perynsitop Ges npepgapenusi. Koraa nopobpas koadduumeHTsl Ky, T,n T,, HEOGXOANMO HauaTb yBEnMuMBaTL

KO3(OPULIMEHT Kpp A0 TeX Mop, foka B CUCTEME He BO3HUKHYT 3aTyxatolime konebaHus npu KFFKp' KoadppuumeHT

yCcuneHns curHana npegsapeHus Bolumcnsetcs Tak (8.90.7):

roe: Kep - KO3(PPULIMEHT yCUNEHUS! NpeaBapeHNs;
KFFKp - KPUTUYECKUA KO3IMMULMEHT YCUNEHUs NpeaBapeHnsi, Mpu KOTOPOM B CUCTEME BO3HUKAOT

3aTyxawLime konebaHus.

MapameTp 29 COR.V oTBeyvaeT 3a KOPpPEKUMIO CUrHana paccornacoBaHus perynatopa. MapameTp genaetca
«CBSi3aHHbIM» W, COOTBETCTBEHHO, B Brioke nosiButcs Bxog rmpm(29). Ha aToT BXOA, NogaeTcsi curHan Koppekuun ¢ 6noka
COR_ST(93) unu COR_D(94), koTopbin npeactaBnseT coboi hyHKLUMIO paccorracoBaHus Mexay napameTpoMm
KOppeKLUMM 1 Toukor koppekumm (8.90.8):

VAL ok = F(PVZCOR —SPeor ) (8.90.8)
roe: VAL . - 3HauYeHue curHana Koppekumm (B %), nopaBaemoe Ha Bxof rnpm(29) 6noka PID_R(90);
PV2,., - 3HayeHve napameTpa Koppekumu;
SP.k - 3HaveHue Touku koppekuwn. Ans Grnoka COR_ST(93) ato 3HayeHue nocTosiHHOE M 3ajaeTcs

nonb3oBateneM, a ans 6noka COR_D(94) — anHaMnyeckoe, U3MEHSIETCS MPU KaXA0M NepeknioveHnmn ¢ pexuva PY B
pexum J1Y, 1 npyHUMaeT 3HavyeHne napameTpa KOppPeKLMN B MOMEHT NepeknoyeHmus SP.x =PV2.:

F(PV200R _SPCOR) - dyHKUMA npeobpasoBaHMst paccorniacoBaHus PV2, — SP.+ KOTOpasi 3ajaetcsi B
6nokax COR_ST(93) 1 COR_D(94).

MapameTp 30 COR.G oTBe4aeT 3a KOI(hPULMEHT YCUNEHNSI cUrHana koppekuun. Yem Gonbliue koadduumneHTt
ycuneHus, Tem 6onblue BNUsiHE curHana KoppekLum Ha CurHan paccornacoBaHus, 1 Haobopor.

MapameTp 37 COR.h oTBevaeT 3a BepXHee orpaHu4eHre curHana Koppekumm.
MapameTp 32 COR.! oTBeYaeT 3a HWXKHEE OrpaHNYeHne curHana Koppekumm.
MapameTp 33 FB — cnyxebHhbIin. B cBA3M ¢ NOCTOsIHHON paboTon Haj yCOBEpLUEHCTBOBAHWEM MPOrPamMMHOro

obecneyveHust KOHTponnepa U BO3MOXHbIM WU3MEHEeHMEeM Ha3Ha4YeHUA [OaHHOro napamMeTpa, WUCMNoJS1b30BaTb €ro B
nporpaMmmax nonb3oBaTena He peKkoOMeHOAYyeTCA.
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MpuHUKUN pa6oTbl hyHKLUMOHANBLHOro 6r10Ka

®yHKUMOHanNbHaa cxema aHanorosoro MA-perynatopa ¢ paclUMpeHHON CXeMON nepexona Mexay pexxnMamu

pabotbl (PY/NY/KY) npeactaBneHa Ha pucyHke 8.90.8.

---------- 105 nQnt_SP 13 SP Ext;
18 SPR ‘ = b
--------- 108 nMode 16 SP.H
12 8P 17SPL 08 SP
- %l e ey - >
L | o
B !
1 03 nStr
04 nType anual
08T oo 0TdThee
ornoisp | | {O6nCow . i33FB E e 08 nMade.
T gy eRvReg | o i :
¥
04 PV ; 12 06 Out
|1 Inp ) >-‘?Cunv HSDir PID = >
= | a1 dMa_n
| Forward I = D2dloc
oo 2TFFH | 03 dCas
' ia: =
53—?'*523 PV Min’ iR AT }_2 'S'E'F:Lﬁ; I ......... ;
124 PV Hyst © 30 CorG ! | N-perynsrop o 25 FF.V
——————————— ! 31 CorH | npeasapenua|| (26 TG
01 eMan o 19 32 Corl ! L —————— @ |07 Delta
02 elLoc % Ex_Mode Max
03 eCas =
—[<7] Min L |04 diiax
= |05 dWiin

PucyHok 8.90.8 - ®yHkyuoHarnbHas cxema aHanoz2oeoeo MU[-peaynamopa ¢ pacwupeHHol cxemol nepexoda
mex0y pexxumamu pabomsi (PY/ITY/KY)

3HauyeHve perynupyeMoro napameTpa noctynaeT Ha Bxog 071 PV 6noka v uHAMUMpyeTCca Ha Jucnnee
MAPAMETP. B napametpe 071 nDISP 3apaetcs Homep aucnnes perynsatopa. 3HadeHne 071 nDISP = 0 penaet

PEerynaTop HEBUAMMbBIM C NepeaHei naHenu.

Perynupyembii napametp noctynaet Ha ysen CUIHAJIN3ALUA (5),

rae onpegendeTcda OTKIOHeHue

perynupyemoro napameTpa OT 3aJaHHON TOYKM (OeBUALMOHHAsH curHanmaaums). JaHHbll y3en hopMUpyeT AUCKPETHbIE
curHansl dMIN 1 dMAX, koTopble noctynatT Ha Bbixogbl 05 un 04 6noka PID_R(90). Kpome Toro, AaHHble curHanbl
HanpsiMyo «NPUBSA3aHbI» K COOTBETCTBYIOLUMM CUTHamnbHbIM CBETOAMOLAM Ha NepeaHen MaHenu KOHTpomnnepa Bo3ne

nHamkatopa NMAPAMETP.

Cneaywowim y3noMm B uenu obpaboTku perynupyemoro napametpa sBnsietca CYMMATOP (4), npuuem,

3HaYeHVe perynupyemMoro napameTpa nocTynaeT Ha Hero co 3Hakom “+”.
Ysen ¢opMupoBaHua 3adaHnsi COCTOMT U3  HECKOMbKMX 6rokos.

3agaHHOe 3HaveHue perynvpyemMoro

napameTtpa (y3en SP (2)) orpaHM4eHO MO MakCUMyMy U MUHUMYMYy napameTpamu 16 SP.h n 17 SP.. 3HadveHne
3aaHHON TOYKM perynaTopa Haxoautca B napametpe 712 SP, KOTOpbIA, Npyu HeobxoAMMOCTM, MOXHO caenatb
«CBA3aHHbIMY. [1py ncnonb3oBaHWW BHELLHEN 3agaHHon Touku (napameTp 05 dCAS_En = 1), ee 3Ha4yeHne Heobxoanmo
3anucbiBaTb B napameTtp 13 SP.ext (Takke caenaB ero «CBs3aHHbIM»). [MapameTtp 78 SP.r onpepensieT CKOpOCTb
n3MeHeHns 3afaHns (B Tex. eamHunuax Ha MuHyTy). C yana SP (2) curHan 3agaHHOW TOYKM NOCTynaeT Ha Bbixog 08 SP

6noka, a Takke — B y3en BALANCE (3).

Y3en BALANCE (3) otBedvaeT 3a 6e3ypapHoe (MnaBHOE) NEpeKnioveHne UM U3MeHeHWe 3aJaHHOW TOYKM.
CurHan c yana BALANCE (3) noctynaet Ha CYMMATOP (4) co 3Hakom “-”.

Ha Bbixoge cymmartopa ¢OpMUpyeTCs curHam paccornacoBaHusa MeXay perynvpyembiM napameTpoMm W
3a[@aHNEM B TEXHOIOTMMYECKUX eanHULax: Emexes =PV-SP. 3T0T curHan macwrabupyetcs no wkane 0 — 100% (ysen
MACLUTABUPOBAHME (6)) oTHOCUTENBLHO AnanasoHa nsameHennst PV, sagasaemoro B napametpe 15 PV.rng.
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HopMu1poBaHHbIN CUrHam paccornacoBaHUs MOXHO MCMOMb30BaTh B Mporpamme Mosib3oBaTens — OH nogaeTcs
Ha Bbixog 07 DELTA 6noka PID_R(90).

HopmupoBaHHbIV curHan paccornacoBanus nocrne y3ana MACLUTABUPOBAHMUE (6) noctynaet Ha ysen CONV
(7) maTemaTtuyeckoro npeobpasoBaHusl.

Cnepytowmn ysen - DIR (8) - onpegenseT HanpaBreHvne AencTBust perynsatopa (Bbibvpaetca napametpom 02
nDIR). Tpn o6paTtHom penctBun perynatopa (02 nDIR = 0), paccornacoBaHue paccuuTbiBaeTcs no dopmyne

E=—PV-SP).
Mpn npsmom peuncteun perynatopa (02 nDIR = 1), paccornacoBaHuWe paccyuTbiBaeTca no dopmyne
E=PV-SP.

Takke ecTb BO3MOXHOCTb MWCNONb30BaHWs koppekumn (y3en CORR (9)) ynpaBnsemoro cwurHana no
AononHuTensHoMmy napametpy. CurHan paccornacosaHus Ep,, nocne 6roka DIR (8) cymmupyeTcs CO 3HadeHuem

Koppekumm (8.90.9):
E=E,, +(COR.G-VAL (s Jox" (8.90.9)

COR.I

C dopmynbl BUAHO, YTO BNWSIHWE HA paccorflacoBaHue, a COOTBETCTBEHHO W Ha perynvpoBaHue, 3aBUCUT OT
koaddpuumenTa yeunenma 30 COR.G. Yem 6ornblue KoadhduUMEHT yeuneHns, Tem 6onblue BIUSHUE CUrHana Koppekumn
Ha CUrHamn paccornacoBaHus, 1 HaoboporT.

Hanee curHan npoxoaut Yepes y3en FB (11), koTopkin ABngeTcsa cnyxebHbiM. B cBsi3u ¢ noctosiHHol paboToi
Haf yCOBEpLUEHCTBOBaHWEM MNPOrpaMMHOro ObGecneyveHuss KOHTponnepa M BO3MOXHbIM W3MEHEHWEM HasHa4veHus
AaHHOro yana, ucrnonb3oBaTb €ro B nporpammax nosnb3oBaTtens He pekoMeHayeTcs. 10 ymonyaHuoo OaHHbIn y3en
3abnokuposaH (napameTp 33 FB = 0) 1 HYKaK He BNUSIET HA CUrHaN paccornacoBaHusl.

CnegylowM Wwarom curHan paccornacoBaHus nonagaet Ha 6nok lMWO-perynuposanua PID (12). NMAO-
perynsTop nocTpoeH Takum obpasom, YTo B npouecce paboTbl B KaxAbll MOMEHT BpeMeHu t Ha Bbixode perynstopa
6ynet cdopmuposaTbes Bosgevicteue Y(t) B 3aBMCMMOCTM OT BXOAHOro curHana perynstopa E(t) (paccornmacosanus
Mexay BXoAHblM napameTpom PV un 3agaHnem perynstopa SP).

3aBMCMMOCTb Mexdy BXOAHbIM curHanom perynatopa E(t) u BbixogHbim Y(t) onpepenseT nepegartoyHas
dyHKUMS perynaTtopa. Anroputm npeobpas3oBaHns COOAEPXKUT TPU COCTaBnsalowWwue perynatopa: nponopumoHansHas (I-
cocTasnsawas), MHterpansHas (M-coctaensaowas) n auddepeHumansHas ([-coctasnsiowas).

C Bbixoga 6roka curHan noctynaet Ha CYMMATORP (14). K cymmaTtopy Takke NoaxoauT CUrHan npefBapeHust
yana FEED FORWARD (13). Yto6bl B 6noke MO-perynsitopa nosiBunca Bxoa npeasapeHusi, napameTp 25 FF.V HyXHO
caenatb «cBa3aHHbIM». CurHan ¢ aToro Bxoaa ycunueaetcs/ocnabnsercs koadduUUMEeHTOM ycuneHns npeasapeHus

Krg, 3agaHHblM B napametpe 26 FF.G, orpaHnymBaeTcs ycTaBkamu, 3afaHHbIMK B napameTpax 27 FF.h n 28 FF.Iwn

nogaeTcs Ha cymmarop. [pyrmmu cnoBamu, BeixogHow curHan ¢ MNMO-perynatopa CyMmMmnpyeTcsi C BbIXOOHbIM CUTHaNom
M-perynatopa kaHana npegsapeHns (pucyHok 8.90.9).

- Kp
E (paccornacoeanne) ouT OUTFF
Tl b - -
& +J.
- Ta ouTtz
CurHan npeaeapeHvs
peneap KFf

PucyHok 8.90.9 — @yHkyuoHarnbHas cxema ghopmuposaHusi ebixoda NM/[J-peaynsmopa ¢ npedsapeHuem

B panbHenwem curHan nocTynaet Ha y3en orpanudenust LIM (15) cornacHo napameTtpoB 719 OUT.h u 20
OUT.I

[anee perynupylownii curHan npoxoauMT Yepe3 ONOK yCTaHOBKM Ha Bbixode perynstopa GesonacHoro
3HaveHuss BosgerictBus TRACK (16). Ecnn komaHga Ha yCTaHOBKY ©e30MacHOro mMOfoXeHUs OTCYTCTBYeT, TO
perynupyoLwnii curHan npoxoauT Yepe3 3ToT 6nok 6e3 mameHeHuit. CurHan komaHnabl Ha ycTaHOBKy 6e3onacHoro
NonoXeHus 3aBoanTcst Ha Bxopg rnpm(07), ans yero napameTp 07 dTRK Hy>XHO caenaTtb «CBA3aHHbIMY.

MoToMm curHan npoxoamT Yepes 6rok Beibopa pexuma poboTsl perynatopa MODE (18) (PYYHOW / ABTOMAT).
Bbibop pexvma paboTbl perynsitopa MOXeT OCYLUECTBNATbCS 3-Msl cnocobamu: ¢ nepeaHen naHenu KOHTPonnepa;
3apaBaTtbcs napametpom 08 nMODE; onpenensTcs curHanamm Ha COOTBETCTBYHOLLMX Bxogax Gnoka (01 eMAN, 02
eLOC un 03 eCAS, cm. Tabnuuy 8.90.2). B nocnenHem crniydae B pabote perynatopa bynet 3agencteoBaH 6ok Bbibopa
pexuma EX_MODE (19).

B aBTOmMatuyeckom pexume paboTtbl perynupytowmin curHan MNULO-perynatopa HanpaenseTca Ha Bbixon 06
OUT, a B py4YyHOM pexumMe - yrnpaBsrieHVe OCYLLECTBMSEeTCS C nepegHen naHenu npubopa vnu no uHtepdency. Ecnn
ynpasneHne OCyLLeCcTBNSETCS No UHTepdency, To 3HadeHne nepemerteHnsa VIM 3annceiBaetcs B napameTtp 14 OUT.
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Mpumep npumeHeHusA

Jonyctim, ecTb aBCTpakTHbIA TexHorormdeckun npouecc. Bogy B emkocTM HeoGXoauMo HarpeTb W
noaaepxuBaTth Npu onpeaeneHHon Temnepatype. [ns HarpeBa Bofbl UCMOMb3YeTCs ra3oBasi ropenka, Haxogswasics
NoJ eMKOCTb0. MIHTEHCUMBHOCTbL rOpeHust perynupyeTcs knanaHom nogadu rasa. Ha pucyHke 8.90.10 nokasaHo, kak 3To

MOXET ObITb opraHm3oBaHO Npu nNoMoLn aHanorosoro rlM,D,-pel'yJ'IVIpOBaHVIH.

PID_R(90)

BwiGop pexvma
paborol perynatopa :

Tpebyemoe aHayeHne

e‘ YNpasnasowmn cur{an

PucyHok 8.90.10 - lNpumeHeHue aHanoz2os8o20 NN[-peaynamopa
¢ pacwupeHHoli cxemoli nepexoda mexdy pexxumamu pabomsi (PY/ITY/KY)

Ha pucyHke 8.90.11 unsobpaxeHa peanusauusi npuMepa Ha ocHoBe dyHkUuoHanbHoro 6noka PID_R(90)

koHTponepa MWK-51. 3HaueHns cBOMCTB GrOKOB AaHHOW NporpaMMbl NpuBeaeHsbl Ha pucyHkax 8.90.12 — 8.90.16. FBD-
dain npumepa nporpaMMmbl  OOCTYMNEH [Ansi CKayMBaHus C odumumanbHoro cawrta npeanpuatus  MUKPOJ
(Analog_PID_R.zip).

e !:e!:r: ‘;:’”::’IOD! peryRaTOp
y n

(€ Asrancs)
VT H wrexes [ 1S
PP T=09000 A - | H

11

TR

Cowrnan »a ncnonwurenssn

Yerames us 3agmon
PACYRNTOPY

i Fw

PucyHrok 8.90.11 — Peanu3sayusi npumepa e pedakmope AJIb®A

]
06.09.2012
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PucyHok 8.90.14 - lNapamempsbi 6rioka AOT(08)
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PucyHok 8.90.15 - lNapamempsi 6rioka SP(53)

'ncpm-npu G &‘

Mapasempes aneobnoss | balooes agpec 6roxa TIOPAAKODEER HOMEP |
Mosep LS Masmaes v e CRanmasi N
1 e PoshD Sucne b0 AXOAS 3.000 ‘
P "y Masndine i et CmeoCTn wetymmda (... 0:00:00.0
-
Ll |
"
1 ‘
2 MELP “ O J
1V fix ‘
“ — 4

Homen  Wadp Haomee
1 e HONED Svinraaue o
LT MASAreHaa 2AMTENDNOCTS WNTYRRCS (...

= v ]
Napaverpu Srcea oSt

Napassempe: aneobnoxs | basosuit agpec Groxa
Homee Wiy Hauoowe

1 L Homep dvinreonore sxsas
! 2 T MesParesan MTENnrocTs Wy iecs (..
|
|
|
l MELP [ ] ‘
VO U oK
Wi O ‘

PucyHok 8.90.16 - lNapamempsi 6r10koe DIN(06)

Mpumep npumeHenus (%\Microl\Alfa 2.0\examples\fbd_90.fbx)
NocmaHoeka 3adayu: Heobxoaumo oprannsosath MNM[-aHanoroBoe perynvpoBaHue, ¢ BO3MOXHOCTbHO
nepekntoYeHns pexuma paboTbl OT BHELLHWUX AUCKPETHBLIX BXOO0B.
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PeweHue:
AIN(05) 1 PID_R(90) 5

01 nlfP=1 01 nDIZP=0
02 nTYPE=0 01| dERR 02 nDIF=0 0] drdsn
03 FLT=0:00:00.1 | [ ehan o1 (03 nETRZ0 oz{ dLoc
04 BlAE=0. P
05 OLT_H=100. — Loc P 03] dCAE
06 QUT_L=0. —== 04 draA -
a7 M&K=0. 03| dhaiN = AHanozo8sili 861800.
03 MIN=0. a5 dhain
03 Hy 320, ad| oUT_zal sCAS 03 —
10 IN_H=0. Be| LT
MIN_L=0. 05| aLT pyv 041 OUT=0. 07| DELTA
12 P=0. 15 PY_RMNG=0. | 5p

16 SP_H=0. 5P

—17 SF_L=0,

AHarozo8hblIli 8800.
AHanozosblit MNMA/-
Peaynsmop ¢
pacuwupeHol cxemol

| nepexoda mexdy R
1 nlfP=1 lMpumeHsiemcs 0ns
02 tFLT=0:00:00.0 o1 40LT opeaHu3ayuu

- aHarnoeoeoeo 4
DIN(0G) 5 peaynuposaHusi 8
1 nINP=2 cxemax, 20e

. 01| douT o
02 tFLT=0:00:00.0 HEeob6Xx00UMO MEHSImb
pexumsl pabomsl
8HympuU MpozpamMmbI.

DIN(DE) 4
01 nIMP=3
02 tFLT=0:00:00.0

L=

1(d0UT

v
JuckpemHbie 8800kl

PucyHok 8.90.17 - lNpumep ucrnonb3osaHusi b6rioka PID_R (90)

MpumeyaHue: hyHKUMOHaNbHbIN 610K 4O6GaBNeH HauYMHasi ¢ Bepcumn npowmneku 51.65.
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8.91 PID_I_R(91) - UmnynbcHbI MAL-perynaTop ¢ pacluMpeHHON CXeMOM nepexopa Mexay pexxumamu
PYY/ABT/KAC

HasHauyeHue
®yHKUMOHanNbHbIN 6ok (pucyHok 8.91.1) npeaHasHadveH Ans noctpoeHust koHTypos lMUO-perynuposaHus ¢
MCMNOMb30BaHNEM UMMYFbCHBLIX MCMNOMHUTENbHBLIX MEXaHW3MOB.

PID_IMP_R{91) 1

EL"?:EITDU- o] drasn
nl =l
hAAN 01 0% nETR=0. 02) dloc
— |04 nTrYPE=O. 03] doas
el Tl
cLOC 02 n =0, —
= |07 dTRK=0. 5] drIN
03 nhAODE=D.  |06] dUP
soas 0509 Tetrl=0e00:00.0 | g7 | 4o
b 10 Tmin=0:00:00.0 —
T diy=nenn:oon | 05| POZ
Py g [2TIE00m00.0 (03] DELTA
—  [iSTD=:00000 |45]zp
14 KP=0. —
{15 3P=0.

PucyHok 8.91.1 — @yHKkyuoHanbHbIl 610K umnynscHozo MNM-peaynamopa
¢ pacwupeHHoli cxemol nepexoda mex0dy pexxumamu pabomsi (PY/ITY/KY)

®yHkumoHanbHbin 6nok PID_IMP_R(91) BeinonHseT dyHkuun Hactpameaemoro NMAO-umnynscHoro perynatopa
C AOMOMHUTENbHLIMW BO3MOXHOCTAMM, TAKMMU KaK:
1. BHyTpeHHss nnv BHeLwHAS obpaTHasi CBA3b;
2. ®opmupoBaHue Ha BbIxofe perynsatopa 6e3onacHoro Bo3gencTBus (OTKPbITO/3aKpbITO) MO BHELLHEW KOMaHAE;
3. 4 pexxuma paboTbl:
* PYYHOW — ynpaBneHue ¢ nepegHen naHenu;
* nokanbHbIV — ynpasneHue MNMUO-perynatopomM ¢ BHYTPEHHUM 3adaHneM;
* KackagHbIn - ynpasneHue MNMNO-perynatopom ¢ BHELWHWM 3a4aHUeM Unu 3agaHmem OT NMporpamMmHOro 3agartymka;
* cregsLwmin — oCTaHOBKa perynatopa ¢ aBTOMaTUYECKUM CIIEXEHNEM 3a NONIOXKEHWEM UCMONHUTENBHOO MexaHn3ma no
NMHWUM 0BpaTHOW CBA3M;

4. ®PyHKUMN NpeABapeHVs yNpaBnsaloWero BO3QENCTBUA perynatopa M KOpPpeKuuuM curHana paccorfiiacoBaHus
perynsTopa.

Bnok ocywectensaetr MWO-anroputm o06paboTkm BxogHoro curHana. KomnoHewtsr M-, U- wn  [O-,
npegHasHayeHHble AnA  obpaboTkM BXOAHOrO curHama, MoryT OblTb aKTVBM3WPOBAaHbI WNW  BbIKIOYEHbI B
MHAMBYAYanbHOM nopsiake. 3To no3sonseT KoHdurypuposarts [1-, M-, MO- v NMAA- perynatopsi.

UmnynecHbii - MWO-perynatop  PID_IMP_R(91) saBnsetca awanorom perynsatopa PID_IMP(62) c

pacLUMPEeHHbIMY BO3MOXHOCTSIMW MO Nepexoay Mexay pexumamu paboTbl. Mo cpaBHEHUIO ¢ nocneaHum, y perynstopa
PID_IMP_R(91) npucytcTeytoT gononHutensHoele Bxoga 07 eMAN, 02 eLOC un 03 eCAS, Bbixoga 03 dCAS, 08 POZ n 10
SP v napameTtp 05 dCAS_En.

MNapameTpbl hyHKLUMOHaNbLHOro 6Groka

Bxogbl, napameTpsbl 1 Bbixoabl 6r10ka npeacTaBneHbl B Tabnvue 8.91.1.

Tabnuua 8.91.1

Bxoabl — napameTpbl — BbiXxoAbl
No | O6o3HauyeHue Owana3oH 3HaueHue no HasHaueHue
3Ha4YeHumn YMON4YaHuIo
Bxoabl
01 | eMAN 0/1 Pexum pabotbl — PY
02 | eLOC 0/1 Pexnm pabotbl — JTY
03 | eCAS 0/1 Pexum paboTbl — KY
04 | INP BellectBeHHOEe Bxop 6noka
MapameTpbl

01 | nDISP 0...9 1 Homep gucnnes
02 | nDIR 0/1 0 HanpasneHune pencteus perynatopa

(0-o6patHbIn, 1-npsiMoint)
03 | nSTR 0/1 0 Crpykrypa perynsTtopa (0-napanenbHbii, 1-cMeLlaHbii)
04 | nTYPE 0/1 0 Tun perynaTtopa

0 — 6e3 obpaTHOI CBA3M,

1 — ¢ gatumkom nonoxenuns M (nHavkaums)
MpogomkeHne Tabnuubl 8.91.1

| 05 | dCAS En [1,2 | 0 | Paspeluenme paboTbl B pexuvme KY: |
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0 — kackagHbI pexum paboTbl 3anpeLleH BHe
3aBMCUMOCTHM OT 3HadeHus napameTpa 08 nMODE n
curHana Ha Bxoae 03 eCAS;
1 — KackagHbIN pexunm paboTbl paspeLleH.
06 | nCONV 0..5 0 y=X
y=SQRT(X)
y=logX
y=eX
y=x2
y=1/x
07 | dTRK 0/1 0 KomaHga ycTaHOBKM Ha BbIxoge perynsatopa
6e3onacHoro 3HayeHust BosgencTeus (napameTp 21
TRK_VAL)
08 | nMODE 0,1,2 0 Pexnm pabotsl (0-PY, 1-11Y, 2-KY)
09 | tCTRL Bpewms 0:01:03:0 Bpemsa mexaHnsma
10 | tMIN Bpewms 0:00:00:1 MuH1ManbHas ANMTENbHOCTb UMNyMbca
11 | tDELAY Bpewmsi 0:00:00:1 3agepxka mexay BkrtodeHnamn (dUP-dDN, dDN-dUP)
12 | Tl Bpewms 0:02:00:0 Bpems nHTerpupoBaHus perynstopa
13 | TD Bpewmsi 0:00:00:0 Bpems anddepeHuupoBaHns perynaropa
14 | KP BelyecTBeHHoe 1 KoachdmumeHT yecunenus perynatopa
15 | SP BeulecTtBeHHoe 0 3apaHve
16 | SP_EXTERN BeuwlectBeHHoe 0 BHellHee 3agaHne
17 | Delta OUT -100,0...100,0 % 0 Mepemeluenne Bbixoga perynatopa (-100,0...100,0) %
18 | PV _RANGE BelecTBeHHOe 100 [nana3oH BXOAHOro curHana
19 | SP_H BeliecTBeHHOE 100 OrpaHnyeHve 3agaHus (BepxHee)
20 | SP L BellecTBeHHOE 0 OrpaHnyeHve 3agaHus (HKHee)
21 | SP_RATE BeuwlectBeHHoEe 100 CKOpPOCTb M3MEHEHUS 3afaHus, Tex. e. / MUH.
22 | POZ 0 MonoxeHne mexaHnama 0—100%. BHyTpeHHUIA
BellectBeHHOE
uHterpatop IM nnu curHan gatymka nonoxeHus.
23 | TRK_ VAL BeulecTtBeHHoe 0 3HayvyeHne 6e3onacHoOro Bo3gencTeus
24 | MAX BeuwiectBeHHoe 0 YcTaBku curHannsaLummn oTKIOHEHUS perynvpyemMoro
25 | MIN BeliectBeHHoe 0 napameTpa OT 3aJaHHOM TOYKM (CUrHanuaauusi
OEeBMAUNOHHAsA)
26 | HYS BeliecTBeHHOE 0 'McTepesnc curHanvsauum napamerpa
27 | FF_VAL BeLLecTBeHHO® 0 MpenBapeHue ynpaBnsoLwero BO3AeNCTBAUS
perynaTopa
28 | FF_GAIN BellecTBeHHOe 0 KoadhpumumeHT ycunexHme npegsapeHus
29 | FF_H BelyecTBeHHoe 0 OrpaHuyeHve npeaBapeHns (BepxHee)
30 | FF_ L BelyecTBeHHoe 0 OrpaHunyeHne npegBapeHns (HMxXHee)
31 | COR_VAL BeLLeCTBEHHO® 0 Bxop 3BeHa KoppeKuuMmn perynmpyemoro napameTpa
perynaTopa
32 | COR_GAIN BellecTBeHHOe 0 KoadhpumumeHT ycunerums curHana koppekumm
33 | COR_H BeliecTBeHHOE 0 OrpaHnyeHve curHana koppekuum (BepxHee)
34 | COR L BelyecTBeHHoe 0 OrpaHuyeHne curHana Koppekumm (HmxHee)
35 | DB BeuectBeHHoe 0 MepTBas 30Ha
Bbixop
01 | dMAN 0/1 1 — perynsatop HaxoauTcs B pexvume PY
02 | dLOC 0/1 1 — perynarop HaxoauTcs B pexume JTY
03 | dCAS 0/1 1 — perynatop HaxoauTcs B pexume KY
04 | dMAX 0/1 Bbixoa curHanusaumm npeBbILEHNs perynupyembiM
napametpom yctasku DEV_MAX
05 | dMIN 0/1 Bbixon curHanusaumm npeBbILLEHNS perynmpyembiM
napametpom yctaskm DEV_MIN
06 | dUP 0/1 Bbixog perynaTtopa. CurHan «BOJIbLLUEy
07 | dDN 0/1 Boixog perynaTtopa. Curban «MEHBLUE»
08 | POZ MonoxeHne mexannama 0—100%. BHyTpeHHUiA
BelectBeHHOE
nHTerpatop MMM unu curHan gatyvka nonoxeHus.
08 | DELTA BeuyectBeHHOEe PaccornacosaHne
09 | SP BelectBeHHoe 3apgaHuve perynsartopa

MapameTp 07 nDisp 3ajaeT HoMep gucnnes perynsatopa. MakcumanbHOe KONMMYecTBO WCMOMb3yeMbIX B
nporpamme koHTposnnepa perynstopoB (MWL - aHanoroebix, MW - umnynbcHelx, MW - kackagHbix a Takke genbta-
perynatopoB) — 9. Kaxabln perynsitop OOIMKEH MMETb CBOW YHUKanbHbIA HOMEP, MO KOTOpOoMy GyaeT nmpou3BoauTcs
noeHTndukaunsi perynaTopoB Ha NepeaHen naHenu KoHTpornepa (aucnnen Ne).
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MapameTp 02 nDIR onpenensieT HanpaeneHve gencTBus perynatopa. MNpu obpaTHoOM AeNCTBUM perynsitopa
(02 nDIR = 0) paccornacoBaHue paccuuTbiBaeTcs no opmyne e = —(pv - sp). Bbixog perynaropa 6yget ysenmunsaTbes

(BkntoyeHne guckpeTtHoro Bbixoga BOJbLIE), ecnu perynvupyembin napaMeTp 6yaoeT MeHblue 3aaaHusi, 1 HaobopoT,
yMeHbLUaTbCcsa (BKMoYeHne amnckpeTHoro Bbixoga MEHBLUE), ecnu perynupyemblii napameTp 6yaet Gonblie 3agaHus

(8.91.1):

02 nDIR = 0: PV <SP = OUTT (,qI/ICKp.BbIX_: E"") ] (8.91.1)
PV > SP = OUT { (auckp.Bbix."M")

Mpn npamom penicteun perynatopa (02 nDIR = 1), paccornacoBaHue paccyuTbiBaeTcs no dopmyne
E =PV -SP. Bbixog perynatopa OyneT yBenuuuBaTbCa (BkMoYeHue JuckpeTHoro Bbixoga BOJIbLIE), ecnu
perynupyemMbii napametp OydeT 6onblue 3agaHns, M HaAobopOT, YMeHbLUATbCs (BKMIOYEHWE AWMCKPETHOro BbixoAda
MEHBLLUE), ecnu perynupyembivi napameTp 6yaeTt meHbLue 3agaHus (8.91.2):

02 nDIR = 1: PV > SP = OUT T (auckp.Bbix."B" )
PV < SP = OUT { (auckp.ebix."M") (8.91.2)
MapameTp 03 nSTR onpegensieT CTPYKTypy perynatopa:
1. 03 nSTR = 0 — napannenbHas;
2. 03 nSTR = 1 — cMellaHHas.
Anroputmuyeckme cxembl MUO-perynatopa B cnyvyae napansienbHON M CMELUaHHOW CTPYKTYpbl NMOKa3aHbl Ha

pucyHke 8.91.2.

£p &

Eit) 1 j-df + * Vit E(D o | %j-df + :\ it

f-g + i) +
A d
= il
% it 4t
a) 6)

a — napannensHas cmpykmypa [1[-peaynsmopa; 6 — cmewarHas cmpykmypa [M1[-peaynsmopa.
PucyHok 8.91.2 — Cmpykmypsi [N [J-peeynsmopa

CornacHo pucyHka 8.91.2, ana napannenbHoW CTPYKTYpbl perynsatopa nepegatovHas oyHKUMSA MMeeT BUA:

t
YO -K_-E@)+— [E@dt+T, ED (8.913)
p '|'I 0 d

Ons cMeluaHHoMn CTPYKTYPbI perynatopa nepegatoyHas beHKLI,MFI nMmeet Bma:

Kp t dE(t
Yy =K -E@)+—> [E()dt+T dEW) , (8.91.4)
P T o d dt
i
roe: K o~ KO3 PMUUEHT NponopumnoHansHOCTU perynaropa (napameTp 14 KP);

Ti — Bpems nHTerpmpoBaHus perynatopa (napametp 712 Tl);

Td — Bpems anddepeHuupoBaHns perynaropa (napametp 13 TD).

CymmapHo: npwv UCNOSMb30BaHNN CMELUAaHHOM CTPYKTYpbl peryndartopa, B CpaBHEHUN C napannenbHon, BnusiHue

UHTerpansHoun coctaenswoLien T; ysenuunsaetcs B K, pas.
®opmynbl (8.91.3) n (8.91.4) cooTBeTCTBYIOT NepeaaToyHbiM yHKUuAM aHanorosblix MAO-perynatopos. B

perynaTtopax koHTponnepa MUK-51 ncnonb3yoTca npnbnmkeHHble opMyInbl pacyeTa nepeaatoyHbiX OyHKLMI B CBA3U
¢ Tem, yto MUK-51 aBngaetcs unugposbIM ycTpoicTBOM. COOTBETCTBEHHO, pacyeT UHTerpansHon n auddepeHumnansHon
COCTaBSAOLWNX BbINOMHAETCA YMCMOBBIMU MeToAamu (C BbICOKOW TOYHOCTBIO) C MOMPaBKOW Ha OUCKPeTM3auuio BO
BpEeMEHM 3HavyeHns paccornacoBaHus. Takum obpasom, nepegatoyvHas pyHkuma MAAO-perynaropa ons napannensHon

CTPYKTYpbl umeeT BuA (8.91.5):

Y, =K, -E, +12Ei -At+Td AE, (8.91.5)
T 1= At
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AN CMEeLUaHHOW CTPYKTYpbI perynsaropa nepegaTtoyHas yHkums nmeet Bug (8.91.6):

roe:

Ti — BpeMs nHTerpupoBaHus perynatopa (napametp 12 TI);

K n
Y, =K, -E,+ -2 YE, - At+Td

i i=0

AE,
At

K o~ Ko3adhPMUMEHT NponopLmoHansHocTK perynatopa (napametp 14 KP);

Td — BpeMs anddepeHumpoBaHusa perynatopa (napametp 13 TD).

(8.91.6)

Ei — Pa3HOCTb MeXxAay 3adaHuem peryndaropa U Tekylnm 3HavyeHnem Ti KOHTpONnpyemMoun Benn4nHbI;

AEi - pasHOCTb MeXay ABYMS COCeAHUMU 3HAYEHUSIMU Ei " Ei_1;

At - Bpems mMexay [AByMS| COCEAHUMM U3MEPERUSIMI | 1 Ti_1 :

n
Z Ei -HakonneHHaa nHTerpanbHaa cyMmma paccornacoBaHui.
i=0

MapameTp 04 nTYPE oteevaeT 3a Tvn umnynbcHoro M-perynsartopa.

04 nTYPE = 0 - wucnonb3yetca umnynecHbii [MAO-perynatop 6e3 o6paTHOM CBS3NM MO  MOMOXEHWUIO
ncnonHuTensHoro mexaHnama (MIM). Monoxexune VIM paccuntbiBaeTcs NporpamMmHo.
04 nTYPE = 1 — wucnonb3dyetca umnynescHbii [MO-perynatop COBMECTHO C [AaT4MKOM MNOMOXEHUS
MCMNOSHUTENBHOIO MexaHn3ma.

MapameTp 05 dCAS_En paspeluaeT nnu 3anpewaet paboty B pexume KY:

05 dCAS_En = 0 — kackagHbli pexum paboTbl 3anpelleH BHe 3aBUMCMMOCTM OT 3HadeHusi napameTtpa 08
nMODE v curHana Ha Bxoge 03 eCAS;

05 dCAS_En = 1 — kackafHbIi pexum paboTbl pa3peLueH.

NapameTpom 06 NnCNV BbIGMpaeTCcs OAMH U3 LIECTU TUMOB MaTemMaTUYeCcKoro npeobpasoBaHus:
1.

a A W N

- Egpix =e

Eguix =E; (3Ha4eHne 06 nCNV = 0)

- Egpix = |E| ; (3HaueHne 06 nCNV = 1)

. Eguix = 10gE; (3HaueHue 06 nCNV = 2)

; (3HayeHue 06 nCNV = 3)
2

. Eguix =E“; (sHauenne 06 nCNV = 4)

BbIX

1
. E = —. (3HayeHue 06 nCNV = 5)
E

- 104

=E

PucyHok 8.91.3 — Npaghuk obpabomku cueHasia paccoarnacoeaHusi
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. - E,.x =E (nokasaHo ans cpasHeHuns ¢ yHkumen £ = ‘E‘ )

PucyHok 8.91.4 — paghuk obpabomku cuzsHarna paccoanacosaHusi

Mpw BbIGOpe napametpa 06 NnCNV = 0 (Eg,x =E) curHan paccornacoBaHns npoxoaut Yepes aToT 6ok 6es

nameHeHus (pucyHok 8.91.3). Ecnm BbiOpaH napameTtp 06 nCNV = 1, To Ha Bbixoge Onoka nonmyyum curHan,
npeacTaBneHHbln Ha pucyHke 8.91.4. B aTtom cnyyae, npu ManoMm paccornacoBaHWW, BbIXOAHOW CurHan
paccornacoBaHusa OyaeT bonblue, Yem BxoaHoW. Takmm obpasom, perynatop 6yaeT ObicTpee pearmpoBaTb Npu MarbIxX
3Ha4YeHUsIX paccorrnacosaHus. Ho npu 60MbWNX 3HAaYEHUsIX PaccornacoBaHWsA BbIXOAHOW CWUrHam paccorracoBaHus
OyneT 3HauMTENbHO MeEHblUe BXOAHOro, MO3TOMy perynatop OyaeT meaneHHee pearvpoBaTtb, YeM MPW MUHEWHOM
npeobpasoBaHun. O6paTtHbIi 3akoH 6yaet ansa 06 nCNV = 4. Tpu manoM paccornacoBaHMu BbIXOLHOW curHan 6noka
«TUN npeobpasoBaHua» OyoeT MeHblue OT BXOLHOrO curHana, notomy perynstop OyaeT meaneHHee perynupoBaTh.
Ecnu 3HayeHue paccornacoBaHus 6yaeT 6onblue, K npumepy, Ha 1% OT AnanasoHa u3MepeHusi, To BbIXOAHOW napamMeTp
6ynet 3HauuTenbHO Gonblie BXOAHOro, MOTOMY perynupoBaHue OyaeT nmpoucxoautb GbiCTpee, Yem Mnpu fMHEHOM
npeobpasoBaHum.

MapameTp 07 dTRK oTBe4vaeT 3a YCTaHOBKY Ha BbIxoge perynsitopa 6esonacHoro Bo3gencTeusi. B cnyyae
BO3MOXHbIX aBapuiHbIX UNN HewTaTHbIX cuTyauun, komaHga 07 dTRK = 1 no3BonsieT nepeBecTn perynstop B pexum
CJIEOALWENO ynpasnenus (CY). MNpu aToM Ha BbIXOode perynsatopa ycTaHaBnvMBaeTCcsl 3afjaHHoe B napameTtpe 23
TRK_V Ge3onacHoe MONOXEeHWE U OTCNEXNBAETCHA 3HAYEHNEe AaHHOrO napameTpa, eCnin OH 3anporpamMmMUpPOBaH Kak
«CBSI3aHHbIN» (CM. onvcaHue Ha lMporpammHeIn nakeT peaaktop FBD-nporpamm AJTb®A).

MapameTp 08 nMode oTBeYaeT 3a ynpaBeHUE pexumMamu paboTbl perynatopa ¢ nepegHent naHenu unu no
ceTtu:

1. 08 nMode = 0 — PYYHOW pexum (PY);

2. 08 nMode = 1 — ABTOMATUYECKU pexum (MOKAJIBHOE ynpaenenue — JTY);

3. 08 nMode = 2 — ABTOMATUYECKUW pexum (KACKAOHOE ynpasnexue — KY).

[Mocne nporpammmnpoBaHns KOHTPOMMEpP HaxoAuTCs B TOM pexvMme, KOTOpbIi yka3aH B napametpe 08 nMode.
MepeknioyeHne mexay pexumamy paboTbl onucaHo B pasgene 6.2.3 pykosogctea MNPMK.421457.005 P31. Takxke
pexvMbl paboTbl MOXHO NepeknoYaTh BHELHUMW curHanamu, caenas napametp 08 nMode «cBa3daHHbIM». Torga Ha
Bxon npm(08) mopaeTtca curHan € BHEWHWX AauckpeTHbix BxogoB (DIN(06)) wnm gpyron curHan, Mcnonb3yembli B
nporpaMmMe nonb3oBaTtens.

Mpu coctaBneHun nporpamm ¢ ncnonb3oBaHmem yHKumMoHansHoro 6noka PID_R(90) Heobxoanmo yuntbiBaTh
TOT pakT, YTo BbIGOP pexuma paboTbl perynsitopa napametpom 08 nMode BO3MOXeH TOMbKO Toraa, korga Ha
cooTBeTcTBYytoWMe Bxoga 6noka (07 eMAN, 02 eLOC n 03 eCAS) nogaetcst norndeckuin «0».

Bxopa 01 eMAN, 02 eLOC n 03 eCAS npeaHasHayeHbl Ans nepesBoja perynsaropa B COOTBETCTBYHOLLMIA PEXUM
paboTtbl. Hauebiclumii npuoputeT nmeet Bxod 03 eCAS, 3atem — Bxoa 02 eLOC. Y Bxoga 01 eMAN cambii HA3KWIA
npuopuTeT. Jlornka pabotbl perynstopa PID_IMP_R(91), B 3aBucMMOCTK OT curHanoB Ha Bxogax 071 eMAN, 02 eLOC n
03 eCAS (c y4eTom nx npuopuTeTHOCTK), 0ToOpaxeHa B Tabnuue 8.91.2.

OuckpeTHble Bbixoga 071 dMAN, 02 dLOC n 03 dCAS ykasbiBaloT, B KakoMm pexume paboTbl Haxooutcs
perynsatop B AaHHbIA MOMEHT.
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Tabnuua 8.91.2 - Jlorvka pabotbl perynatopa PID _IMP_R(91)

eMAN (PY, py4Hoe
ynpaBrieHue)

eLOC (Iy,
nokanbHoe
ynpasrneHue)

eCAS (KY,
KackagHoe
ynpasneHue)

Pexxum paboTbl
perynsTtopa

Pexum paboTbl
perynsitopa 3a-
BMCUT OT 3HaYEHUSA
napameTtpa
HacTpOWKn
08 nMODE:
0-PY,1-11Y,
2 -KY
KY
Yy
KY
PY
KY
Yy
KY

Alalala|lOolOo|lO

0
1
1
0
0
1
1

= O=m[Om|O|—

Mapametp 09 Tctrl oTBeyaeT 3a BpeMs MexaHM3Ma, TO €CTb BpeMs, 3a KOTOPOe WMMYMbCHBIN
WCMOMNHUTENbHLI MEXaHU3M C COCTOSIHUSI «MnonHocTbio  SAKPbLITbIN» nepexoguMt B COCTOSIHME «MOJSIHOCTbIO
OTKPbITbIM» npv nogaun Ha Hero curhana «BOJbLUE», n HaobopoT, ¢ cocTosHusa «nonHocTbio OTKPLIThIN» B
COCTOsIHUE «MNOMHOCTbI0 SAKPLIThIV» npu noga4vn Ha Hero curHana « MEHbLUE».

3HayeHMe BpeEMEeHM MexaHu3Ma YKasblBaeTCs B MacrnopTe Ha WMMYMbCHbIA WCMONMHUTENBHBIA MeXaHWU3Mm.
MapameTp «Bpemsi MexaHW3Ma» ucrnonb3yeTcs Ana macwrabupoBaHusa Bbixoda [MU-umnynbcHoro perynsitopa.
Hanpumep, ecnun Bpemsi mexaHmama 63 ¢, U OH Haxoautcs B nonoxeHnn 40% OTKpbITO, TO YTOObI 3akpbITb ero Ha 10%,
HY>XHO 4TO6bI AMCKpeTHbIN Bbixoa « MEHBLUE» Bkntoumncs Ha (8.91.7):

Twm 63c

T100%/  100%
Ao, 10%

Ons Toro, 4To6bl OTKPLITE Ha 25%, HYy>XHO AncKpeTHbIN Bbixod «BOJIbLUE» BkntounTb Ha (8.91.8):
Tm 63c

M = -
100% 100%
A% 25%

[unarpaMmma no3vuMoHNPOBaHMS Noka3aHa Ha pucyHke 8.91.5.

-=63c: (8.91.7)

~1575¢ (8.91.8)

0% 30% 40% 65% 100% MonoseHne MM, 9%
; >
0 6,3c 15.75¢ T =63c tc
MEHELUE EOfLIE

PucyHok 8.91.5 — [Quagpamma no3uyuoHUpo8aHuUsi UCMOHUMEIbHO20 MexaHu3Ma
npu ynpasneHuu ummyscHoim MNM-peaynamopom

MapameTp 10 Tmin oTBeYaeT 3a MUHUMASIbHYIO ANMTENbHOCTL cpabaTtbiBaHWs mnynbca. CpabaTeiBaHue U
OTKITIOYEHNE AMCKPETHOMO BbIXOAa OCYLLIECTBIIAETCA COrMacHoO Anarpamme, noka3aHHom Ha pucyHke 8.91.6.

W0%ATT) o T 4 BONBWE  Buxon NWd-perynatopa, %
+ = - - = >
MEHBLWE ¥ T A 0 05T T. 15T, Buixon NW-perynatopa
bl MHCIJJTHE-H[IQBHHHHH OTHOCHTEMNRHC

Ry = - BpEMEHW MEXaHWIMA, C
PucyHok 8.91.6 — Juazpamma cpabambigaHusi U OMKIYEHUST OUCKPEMHbIX 8bIX0008
npu 3adaHHOU MUHUMabHOU OnumesibHOCMU UMIYbca

3HaueHne MYHUManbHOM ANUTENbHOCTM UMMYNbCa BbIGUPAeTCs UCXOAS M3 TOYHOCTU PerynMpoBaHusl, KOTopyHo
HeoGxoanMo obecrneuntb. Yem MeHblle MUHMMarbHas ANUTEeNbHOCTb MMNYIbca, TeM TouHee ByaeT perynuposaHue. C
[ApYroii CTOPOHbI, NP 3TOM YBENMYMBAETCH KONMUYECTBO cpabaTbiBaHWUi AMCKPETHbIX BbIXOAOB, YTO B CBOK o4yepedb
NPUBOAUT K YCKOPEHHOMY M3HOCY MYCKOBOTO YCTPOMCTBA U UCMOSNTHUTENIBHOrO MexaHuama.

dopmyna, No KOTOPOM MOXHO BbIYMCIIUTE MUHUMASbHYI ANUTENBbHOCTL MMMyNbca B 3aBMCUMOCTUA OT
MUHMMaIbHO JOMYCTUMOrO 3HaYEHNs MBMEHEHWS NapaMeTpa, UMeeT credyowui Bug (8.91.9):

MPMK.421457.005 P32 u3m. 2.01, 06.09.2012
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T APVynn - Tmex T APVvun  Aebix
=—MAH MEX _ Tex —MH _BbIX |
K PVRaNGE T APV 100% (8.91.9)

roe: T - MYHUMarnbHas ANUTENbHOCTb UMMYIbCA;

APVym - MMHVManNbHOE M3MEeHeHMe napameTpa, KoTopoe AOMyCTUMMO MO Ka4ecTBy PeryimpoBaHus;

Tmex - BPEMS MexaHusma;

K - nepegaToyHbIn KoahdULMEHT obbeKkTa perynupoBaHus;

PVRANGE - Ananal3oH BXOOHOro curHana,

APV - "AMEHEHMEe NapamMeTpa npu USMeHeHn BbiIxoda Ha A %.

BblX

Hanpumep, anst ananasoHa namepeHus Temnepatypsl -50...200 °C, npy JONyCTUMOM OTKIOHEHUN OT 3a4aHusi

+4 °C, MMHUManbHOe 3Ha4YeHUs1 N3MEHEeHUs! napameTtpa APV,

My MOXHO BbIGpaTh paBHbiM 2 °C. Bpema mexaHusma

cocTtaBnsieT 63 c. Ecnu npu SaKprTVIVI/OTKprTMM KrnanaHa Ha A =10% napameTp U3MeHsaeTca Ha APV = 30°C, To

BbIX
3HaYeHne MMHUMarnbHOW ANMTENbHOCTH nMnynbca 6y,qu paBHO:
2 10
Ty = 63 - — - = 0.42c .
30 100%

Mpumeyanue. MNpu ncnonb3oBaHum obpaTtHon cBa3n (04 nTYPE = 1) HyxHO 6onee TwaTenbHO BbIGMpaTb
napameTtp 70 tMIN, y4nTbiBas, 4TO OH JOIMKEH ObiTb BOMbLUMM, YEM MPU UCNONb30BaHUM BHYTPEHHEN 0BpaTHOWM CBA3M
(04 nTYPE =0).

MapameTp 711 Tdly oTBevaeT 3a BpeMs 3a4epXKu Mexay BkmodeHusimu Bbixoga «BOJbLUE» u Bbixoga
«MEHbBLUE». 3ToT napameTp wucnonb3yeTcs ANst WCKIYEHUS BO3MOXHOCTM OOHOBPEMEHHOW MNofavM CUrHanos
«BONbLWE» - «MEHBLUE», 4To MOrno 66l NPUBECTM K KOPOTKOMY 3aMblKaHWIO. 3Ha4YeHNe 3TOro napameTpa BbibMpaeTca
B 3aBMCMMOCTM OT MOLLHOCTM MYCKOBOrO YCTPOMCTBA NCMONHUTENbHOIO MexaHmama, u coctaensiet ot 0,1 1o 4 c.

MapameTp 72 Tl oTBEYaET 3a BpeMs MHTENPMPOBAHMS perynaTopa.
MapameTp 713 TD oTBevaeT 3a BpeMsi AudpepeHUMpoBaHNs perynaTopa.
MapameTp 74 KP oTBevaeT 3a KO3I(MPULMEHT yCUNeHns perynaropa.
MapameTp 15 SP oTBevaeT 3a 3afaHne perynsaTopy.

MapameTtp 716 SP_EXT oTBevyaeT 3a MCNONb30BaHUS BHELLHEro 3agaHusa perynartopa. lMpu ncnonb3osBaHum
BHELIHero 3afaHust napametp 16 SP_EXT HyxHO caenaTtb «cBsid3aHHbIM». [Mpu atom B 6Gnoke nosiBUTCA BXOA4 C
HasBaHueM rpm(16), Ha KOTOPbIN NOAAETCHA CUrHan BHELUHEro 3ajaHusi. BHewHnm 3agaHnem MoxeT ObiTb curHan ¢
aHanoroBoro Bxoda KoHTponnepa (6bnoka AIN(05)), nporpammHoro 3agatuuka (TM_PRG(57)) wnn nwobon apyron
aHanoroBbIli cUrHanm, Ucnosb3yemMblii B NporpaMmMe nonb30BaTerns.

MapameTtp 77 OUT ucnonb3yeTca Ans ynNpaBfeHUss OUCKPETHBIMU BbIXO4AMW WUMMYMbCHOTO perynsitopa ¢
BepxHero ypoBHsl (Hanpumep, co SCADA-cuctembl). B pyyHOM pexume paboTbl perynsatopa, 3anucb B AaHHbIN
napameTp no uHTepdency umicna B npoueHTHow wkane (0...100%) B 3aBMCMMOCTM OT 3Haka 4Mcna npuBedeT K
nepemMeLLeHno UCMONHUTENBHOTO MEXaHM3Ma Ha OTKPbITUE WU 3aKpbITble PErynvpyrollero opraHa Ha 3ajaHHoe
3HayeHue B npoLeHTax. lNocne ocTaHOBKU MCMOMHUTENBHOIO MexaHuama, 3HadeHne napameTtpa 17 OUT aBTomaTm4eckm
OBHynuTCS.

Mapametp 718 PV_r — pananasoH WU3MEHEHUS perynupyemoro napametpa. MapameTp oTBevaeT 3a
mMacLuTabmpoBaHue curHana no wkane 0 — 100% oTHocuTENbHO Anana3oHa BXOAHOMO curHana.

B GonbwmHcTBE cnydaes, napameTp 18 PV_r 3agaeTcsa paBHbIM Avana3oHy usMepeHus gatyvka. Hanpumep,
ONs u3MepeHus TemnepaTypbl TepMoMeTpoM conpoTtuenenns TCM 50M ¢ npegenbHbiMK rpaHnuamu namepenns -50,0
°C... +200,0 °C, ananasoH uamepeHust 6yaet paseH 250 °C, 1o ectb 18 PV_r = 250. [ina Takoro guanasoHa BXO4HOro
napameTpa npu 3agaHum SP = 50 °C n napametpe PV = 60 °C paccornacoBaHue 0yaet coctaenate E = 10 °C, yto
cooTBeTCcTBYeT 4% OT AnanasoHa n3mepeHus. B HekoTopbIx cnyyasix, Korga guanasoH usMepeHus gatymka bonbLion, a
OnanasoH perynmpoBaHusl 3HaYUTENbHO MEHbLLE, Anana3oH BXOAHOIO CUrHamna MOXHO 3aaBaTb MEHbLUE YEM AMana3oH
n3MepeHus gatyuka. [ns npMBe4eHHOro Bbille NpuMMepa, €Cnv AvManas3oH perynmpoBaHus TemnepaTtypbl COCTaBnsieT
20...120 °C, Tto gmanasoH uamepeHuss byget paseH 100 °C, (718 PV_r = 100). MNMpu TakoM AmanasoHe BXOAHOro
napametpa npu 3agaHum SP = 50 °C n napametpe PV = 60 °C, paccornacoBaHve 6ygeT coctaBnsite Te xe E = 10 °C,
HO B MPOLIEHTHOM OTHOLLEHUN 3To ByaeT paBHO 10%. Takum 06pasom, yMeHbLUMB AMana3oH BXOAHOIO curHamna, MOXHO
[o0OMTbCA NyyLLen YyBCTBUTENBHOCTU perynsaropa.
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Mpy ymeHbleHnn napameTtpa 18 PV_r cnegyeT yyecTb, YTO MpU 3TOM YBENUUMBAETCS YyBCTBUTENBHOCTb K
konebaHWsM BXOOHOrO CWUrHamna, Kotopasi MOXeT BO3HMKaTb OT BHELUHUX BO3OEWCTBUA U HEraTMBHO OTpaxaTbCsi Ha
KayecTBe perynmpoBaHns, OcobeHHO npu ucnonb3oBaHuy AnddpepeHumnansHONn cocTaBnsawen nnm B6onbLIoro
Ko3(hpMLMEHTa YCUNEHUS.

MapameTp 719 SP_h oTBevaeT 3a BepxHee OrpaHuyeHne 3agaHus perynsiropa.
MapameTp 20 SP_I oTBe4aeT 3a HWKHEe OrpaHuyeHne 3agaHus perynsitopa.
[Mpun BBEAEHWM BHYTPEHHErO 3afaHus C NepefHen naHenu, nameHeHve Hwwke napametpa 19 SP_h n 20 SP_|

3abnokmpoBaHo. Ecrnn npu M3MeHeHnn BHELLHEro 3aJaHus napaMeTp, 3HayeHe KOToporo Nnoctynaet Ha Bxog rpm(16),
6onblue (MeHbLUE) OT 3Ha4yeHuss 3agaHHoro B napameTpe 19 SP_h (20 SP_I), TO Ha cymmaTop MOCTynaeT 3HayeHue

paBHoe 3Ha4veHuto 19 SP_h (20 SP_I). Qnarpamma orpaHnyeHusi 3afaHns npeacTaBrneHa Ha pucyHke 8.91.7.
Ecnu napameTp 19 SP_h pasHbivi napameTpy 20 SP_I, To 3agaHue 6yaeT HeM3MeHHbIM 1 paBHbIM SP = 19
SP_h=20SP_I
SP A
19 SP_h -
MNapameTp,
20 SP_| nopasaemsbin
- e Ha Bxog 6rnoka
I rpm(16)
20 SP_| 19 SP_h <

PucyHok 8.91.7 — Juaspamma oepaHu4yeHUsi 8HewHez20 3adaHusi

MapameTp 21 SP_r oTBevaeT 3a CKOPOCTb U3MEHEHUSA 3adaHus (Tex.eQnHul, Ha MuHyTy). B 3aBucumocTtu ot
3HayveHuns napameTtpa 271 SP_r, eCTb ABa peXxuMbl 6anaHCUPOBKU:

1. 21 SP_r =0 — ctatuyeckasa 6banaHcupoBka,

2. 21 SP_r # 0 — puHamnyeckas 6anaHcupoBka.

®yHkUMOHanbHasa cxema paboTbl GanaHCMPOBOK Noka3aHa Ha pucyHke 8.91.8.

Perynupyemeld | Posus paboTe CROPOCTE M3MEHEHMA

napameTp 08 nMODE £ FA0HNA
1 | 21SP_r=010
= PV1 * *FY =
15 SP 3 Ha Y
L4 BuyTpaHHme) ANaHHE | cymmatop - L PACCOrNAcoBaHNE
-y PETYNATORY ,_K =
l v aafaHue SP ]
av) 16 SP_EXT Braxon Gnoka:
2 Brewnes WREEIA
== & KY
JanaHue
a)
cmamuyeckas banaHcuposka
Perynapyemeia Pesmm paboTel CROPOCTE MAMBEHEMWA
NapamMeTp 08 nMODE 388HHA
- BV ). = 21SP_r>0
re 15 SP Ha .'
= BryTpernne Jananke | cymmarop - 1. PaccormacoBaHHe
= Jive pPENYNATORY - i -
e aanamHue SP B T
16 SP_EXT bLxoA, ok
Brawnes 09 DELTA
- : iy
Jagadue
6) duHamuyeckasi banaHcuposka
PucyHok 8.91.8 — @yHKyuoHanbHas cxema banaHcuposok MN[-peaynsamopa 6noka PID_IMP_R(91)
MpumevaHue. Ha cxeme ycrnoBHO MOKasaHO MONOXEHWE NepeknvaTenen Ans pyvyHoOro pexuma paboTb
perynaTopa.
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Mpu ncnonb3oBaHMM AMHaMMYeCcKor 6anaHCMPOBKM B KaCkalHOM pexume yrnpaBneHus (C BHELLHMM 3agaHneM)
HY>KHO YYMTbIBaTh, YTO UBMEHEHNE BHELLHErO 3aaaHnst 6yaeT orpaHuyveHo napametpamu 19 SP_hun 20 SP_I, a ckopocTb
€ro n3meHeHus - napameTpom 271 SP_r. Ha pucyHke 8.91.9 WUTPMXOBON NMHEN NOKa3aHO M3MEHEHWE BHELLHETO 3afaHus,
nogaBaemoro Ha BxoZ rpm(16), a CnnoLwHON NUHEN — pearnbHOe U3MEHEeHUe 3afaloLLero Bo3aAencTeus perynaropa. Ha
otpe3ske AB CKOpPOCTb WM3MEHEHWs BHELUHero 3ajarwolero BO3OEeNCTBMS MeHbLUe CKOPOCTU W3MEHEHUS 3adaHus,
ykasaHHon B napameTpe 271 SP_r, noToMy 3ajaHue paBHO BHelHeMy 3ajawowemy Bosgenctsuio. Ha otpeske BB
BHELLHee 3ajatolliee BO34eNCTBME M3MEHSETCA C DOnbLUEN CKOPOCTbIO, YEM CKOPOCTb U3MeHeHUst 3agaHud. Ha gaHHom

. Anpm(16
rpadgouke CKOpPOCTb U3MEHEeHMs 3afalollero BO3AEMCTBUSA NpeacTaBrneHa yrioMm HakrnoHa otpeska tg(f) = M a

At
CKOPOCTL M3MEHEHNA 3alaHus ) ASP _ ,,gp ;- CnemosaTtenbHo, mpu tg(B) > tg(o) 3amaHue perynstopy GynmeT

OrpaHN4YMBaTLCA CKOPOCTBIO U3MEHEHUS 3aaHus, U U3MeEHATCSA - no oTpesky bl, a He BB-BI. AHanornyHbiv ByaeT u
OrpaHnyYeHne CKOPOCTU NPY YMEHbLLEHWN BHELLHErO 3a4aHusl.

SPA

19SP._h H |

Y

— - 3203HHE PErYNATORY
- BHELIHEE Ia0aHne

a - YNOM, ONPENSNAKLIMA MaKCUMANEHYHD
CEOPOCTE HIMEHEHHRA EEHBHMH
B - Yran, ONPeaenAoWLMA CROPOCTE HIMEHEHHA

BHEWH2MND 3a0anuert B03aencCTadA
PucyHok 8.91.9 — [uaspamma oepaHu4eHusi CKopocmu 8HelwHe20 3adaHust

Tabnuvua 8.91.3 - PyHkuun pexxmumos 6anaHcuposok MUO-nmnynbcHoro perynatopa 6noka PID_IMP_R(91)

CraTnyeckas 6anaHcupoBka OvnHamnyeckas 6anaHcupoBka
N3meHeHve BHyTpeHHee 3agaHne HauMHaeT N3MeHSATCH oT
BHYTPEHHeW 3agaHHON BHyTpeHHee 3apaHne ckaikoobpasHo NpuHuMaeT 3Ha4YeHusa cTaporo 3afaHusa 00 3HavYeHns
TOYKM (C NnepenHen 3Ha4eHne HOBOro 3afaHus BBEJEHHOro HOBOro 3a4aHus CO CKOPOCTbIO
naHenu unu no SPoup _[.' SPrew usmeHeHus saganus 21 SP_r
VIHTepCbeIZCy) SPOLD _> sPNEW
3agaHne HauMHaeT U3MEHSATCA OT 3HaYeHUs!
MepekntoyeHne Mpu nepeknoveHn 3agaHve npuHUMaeT M3MepsieMoro napameTpa A0 3Ha4YeHus
pexuma paboTbl 3HaveHune 3MepsemMoro napameTpa BHYTPEHHEro 3aaHns CO CKOPOCTbI N3MEHEHUS
PY — Y SP= PV saganns 21 SP_r
PV —» SP
MepexntoyeHue 3agaHune ckaykoobpasHO NPUHMMAET 3HaveHne
pexvuma paboThbl n3mepsiemMoro napamMmetpa 3apaHue He n3meHsieTcs
ny —py sp 1" pv sP
MepekriodeHme 3HaueHNe 3aaHusi CKaukoOBPa3HO N3MEHSIETCS C 3apaHe HauMHaeT USMEHATCS OT 3HaueHMs
pexXMMa paBoTI BHYTPEHHEro Ha BHelLHee BHYTPEHHEro 3Ha4YeHWs A0 BHELLHEro CO CKOPOCTbIO
Y — KY SPanyme _I-I-— SPanw nameHeHus 3aganus 21 SP_r
SPehyre = SPauew
MepekntoyeHne BHyTpeHHee 3agaHue npuHMMaeT 3HayeHue BHyTpeHHee 3agaHue NpuHUMaeT 3HayeHne
pexumMa paboThbl BHELLUHEro 3ajaTtyuka BHELLUHEro 3ajartyuka
Ky — ny SPshyre = SPaHEW SPshyre = SPaHEW
MepekntoyeHne BHyTpeHHee 3agaHue npuHuMaeT 3HayeHue BHyTpeHHee 3agaHue NpuHUMaeT 3HayeHne
pexuma paboTbl BHELLHero 3agaryuka BHELLHero 3agaryuka
KY — PY SPshyte = SPauew SPghyte = SPsHEWw

MapameTp 22 POZ - nonoXeHwe WUCMOMHUTENBHOrO MexaHuama. Ecnu mcnonb3yeTcss BHeWwHsis obpaTHasi
cBA3b, TO NapameTp 22 POZ HyxXHO caenaTb «CBA3aHHbIM» U Ha BXoA fpm(22) noaaTb CUrHan oT AaTymka nonoxeHus
MCNONHNUTENbHOIrO MexaHmama. Mpu aTom Ha gucnnee BUXIO 6ynoeT nHouumnpoBaThCs pearnbHOe 3HayYeHMe MONOXEHUsI
WCMNOMHUTENBHOIO MexaHn3ma.

MapameTp 23 TRK_V oTBe4vaeT 3a 3HauyeHWe Ge3onacHoro Bo3deWcTBUS (paboTaeT TONMbKO COBMECTHO C
napameTtpom 07 dTRK). [aHHbIi napameTp MOXHO caenatbh «CBA3aHHbIMY», UCMONb3ys Ansl PasHbiX CUTyauuii pasHoe
3HayeHne 6e30nacHOro BO3neNCTBYS.
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Ecnu perynsatop nepesefeH B pexum CY (napametp 07 dTRK = 1), To 610k ycTaHOBKM 6e30MacHOro aHavyeHus
ynpaensiloLLEro BO3OEWCTBMS OTKNMIOYUT perynupytowmin curHan [MW[O-perynstopa, a Ha BbIXOAE YCTaHaBnuBaeT
BO3JencTBue, 3agaHHoe nonb3oBartenem B napametpe 23 TRK_V, npudem BO3MOXHbI TPM BapuaHTa:

1. 23 TRK_V = 0 - puckpeTHbln Bbixod perynatopa «MEHbBLUE» 6ygetr nocTOAHHO BKMOYEH, 3akpbiBast
MCMNONHUTESbHBIN MEXaHWU3M.

2. 0 < 23 TRK_V < 100 — cocTosiHne OUCKPETHbIX BbIXOAOB He onpederneHo. B cBs3n ¢ nocTtosiHHOW paboTor Hapg
YCOBEPLUEHCTBOBAHMEM MPOrpaMMHOro obecneyeHus KOHTponnepa, MUCMonb3oBaTb Takoe 3HayeHue GesonacHoro
BO34€EWCTBMSA B NporpamMmmax nonb3oBaTtens He peKoMeHayeTCs.

3. 23 TRK_V = 100 - puckpeTHbli Bbixog perynstopa «BOJIbLUE» ©6yneT nNOCTOSIHHO BKIMHO4YEH, OTKpbIBas
MCNONHUTENbHBIN MEXaHU3M.

MapameTp 24 MAX oTBeyaeT 3a BepxHee 3Ha4YeHWe YCTaBKU CUrHanmM3auuu OTKIOHEHUSI perynmpyemoro
napameTpa OT 3agaHHoOM Toudku. Ecnu napametp paseH yctaBke MAX wunu npesbiwaetr ee (PV2SP+MAX), 10
cpabatbiBaeT curHanusauna MAX. CooTBeTCTBEHHO, Ha nepedHen MaHenu HayHeT CBETUTbCS CBETOAMOA A 3a
BbiIxoge 04 dMAX 6noka PID_IMP_R(91) ycTaHoBUTCS normyeckas eavHuLa.

MapameTp 25 MIN oTBevaeT 3a HMXHEE 3HAYEeHWEe YCTaBKM CUrHanu3aumMm OTKIIOHEHWSs perynmpyemoro
napameTpa OT 3agaHHoW Touku. Ecnu xe napameTtp paBeH unu menblie ycrtaBkm MIN (PV<SSP-MIN), To cpaboTtaet
curHanum3auma MIN. Ha nepegHen naHenu O6ygeT CBETUTbCA CBETOAMOA v, a Ha Bbixoge 05 dMIN 6Gnoka
PID_IMP_R(91) ycTtaHoBuTCS normyeckas eguHuua.

MapameTp 26 HYS oTBevaeT 3a rucrepesnc curHanusauum napameTpa.

MapameTp 27 FF_V oTBevaeT 3a npefBapeHWe ynpaBnsiollero Bo3aencTeus perynsatopa. Utobbl B Gnoke
MIO-perynatopa nosiBUNCA BXoA npeasapenns, napameTp 27 FF_V Hy)HO caenatb «CBS3aHHbIMY.

MapameTp 28 FF_G oTtBe4vaeT 3a KO3IMULMEHT yCUNEHNs 3HaveHus npeasapeHus perynatopa. CurHan c
Bxofa napameTpa 27 FF_V ycunuBaeTcs (ocrnabnsietcst) aTum Ko uLNEHTOM.

MapameTp 29 FF_h oTBe4YaeT 3a BEpxHee OorpaHuYveHne npeaBapeHnst perynaropa.

MapameTp 30 FF_| oTBevaeT 3a HWKHee orpaHuyeHve npeaBapeHus perynsaropa.

BepxHee M HWXHee orpaHuWveHne npeaBapeHusi BbICTaBMSKOTCS MCXoAs C coobpaxeHui 6Ge3onacHocTw.
CHavana ko3P UMeHT ycunenus npeasapeHnst Kep yCTaHaBNMBaeTCs pasHbld Hyno. Toraa Hactpausaetcsa M-

perynsatop 6es npensapenus. Koraa nopo6padbl koadduumenTsl Ko, T,1 T, HeobxoauMoO HayaTb yBenmymBatb

p I
KOS(OPULIMEHT K A0 TeX Mop, Toka B CUCTEME He BO3HWKHYT 3aTyxaiolue konebaHus npu KFFKp' KoadpdbmumeHT

i

yCuneHns curHana npegsapeHus solumcnsetcs Tak (8.91.10):

roe: Keg - KOA(PPULMEHT yCUNEHUs NpeaBapeHns;
KFFKp
3aTyxawLme konebaHus.

- KPUTMYECKUA KOI(MULMEHT YCUNEHUS NpeaBapeHunsl, NpU KOTOPOM B CUCTEME BO3HMKaIOT

MapameTp 37 COR_V oTBeyvaeT 3a KOpPPEKLUMIO CMrHana paccornacoBaHus perynstopa. [NapameTtp genaetcs
«CBSI3aHHbLIM» U, COOTBETCTBEHHO, B Oroke nosisutcd Bxoa rmpm(31). Ha aToT BXo4 nogaeTcs curHan koppekuun ¢ 6rnoka
COR_ST(93) unu COR_D(94), koTopbli npeacTaBnsieT coOOM (PYHKUMIO paccornacoBaHus Mexay napameTpoMm
KoppeKunn 1 Toukomn koppekumm (8.91.11):

VAL ¢or = F(PV250r —SPecg )- (8.91.11
roe, VAL ., - 3HaueHve curHana koppekumm (B %), nonasaemoe Ha Bxoa npm(31) 6noka PID_IMP_R(91);

PV2_., - 3Ha4deHue napameTpa KoppekLmm;

SP. - 3HadyeHue Touku koppekumu. [Ons 6noka COR_ST(93) ato 3HaueHuWe MOCTOSIHHOE W 3ajaetcs

nonb3oBateneM, a ans 6noka COR_D(94) — anHaMmnyeckoe, U3MEHSIETCS NMPU KaXA0M NepekrntioveHnmn ¢ pexuma PY B
pexum J1Y, 1 npuHUMaeT 3HaYeHne napameTpa KOppeKLMn B MOMEHT NepeknoyeHmus SP.x =PV2.:

F(PV2.0r —SPsor) - PyHKUMS mpeoBGpasoBaHusi paccornacosaHusi Py2
6rokax COR_ST(93) n COR_D(94).

cor —SPoor» KOTOpas 3apaetcs B
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MapameTp 32 COR_G oTBeYaeT 3a KO3a(hUUNEHT yCUneHus curHana Kkoppekummn. Yem donblue koacpduumneHT
ycuneHus, Tem 6onblue BNUsiHE cuUrHana Koppekuun Ha curHan paccornacoBanusi, 1 Haobopor.

MapameTp 33 COR_h oTBevaeT 3a BepxHee orpaHuyeHne curHana Koppekumm.
MapameTp 34 COR_| oTBevaeT 3a HMWXKHee OrpaHNYeHne curHana KoppeKkLmn.

MapameTp 35 FB oTBeyaeT 3a BENWYMHY MEPTBOM 30Hbl (B TEXHWYECKUX eauHuuax) umnynbcHoro MA0-
perynsTopa.

C TOYKM 3peHus ynyylleHWs KavecTBa perynupoBaHus, >XenatenbHo BblbpaTb MWHMMANbHYO 30HY
HEeYyBCTBUTENBHOCTU, HO NPK 3TOM YBENUYUTCA YacToTa cpabaTtbiBaHus kntoven « BOJbLUE» - «MEHBLUE», 4yTo B cBOIO
oyepedb NPMBOAUT K YCKOPEHHOMY WM3HOCY MYCKOBOrO YCTPOWCTBA WM UCMOMHUTENBbHOrO MexaHuama. Kpome Toro, npu
Marnown 30He HeYyBCTBUTENbHOCTM N BOMNbLUMX 3HAYEHUAX MUHMMANbHOW ANWUTENbHOCTU MMMYyNbca MOTYT MMETb MECTO
aBTokonebaHus, 4To Takke Hegonyctumo. ABTokoniebaHus OyayT OTCyTCTBOBaTb MMM ObiTb MWHMMAanbHLIMW, €Chn
Benu4YMHa 30HbI HeYyBCTBUTENBHOCTU ByaeT (8.91.12):

Alrexen]> PVeanee . Tun (8.91.1

K T

n Mex

roe: A - 30Ha HEYYBCTBUTENLHOCTY;
PVRANGE - Anana3oH BXOAHOro curHana;

K, - KO3(pPULMEHT yCUNeHUs;
T, - MUHUManbHas ANMTENbHOCTL UMMYIIBbCA;

um

T . BpemMa MexaHunsma.

Me;

Mpumep rpadmka perynmpoBaHus napametTpa 6e3 30HbI HEYyBCTBUTENBHOCTM (a) W C  30HOM
HevyBCTBUTENBHOCTU (6) NpeacTaBneH Ha pucyHke 8.91.10.

P A
H
Jowan ITETHRRE
HEBETEI e THIGH
TRMRSHOCTH AAEAUMETDE
ar AAgaHAA
- |
EOMSIIE h BONLLIE A
L LT =
MEHELE = MEHBLIE
1 0 0 0 [
hd J L J L
= | =
a) pecynuposaHue 6€e3 30HbI He4yyscmeumersribHocmu 6) peeynuposaHue ¢ 30HOU He4yyecmeumersribHocmu

PucyHok 8.91.10 — PeaynuposaHue napamempa 8 30He 00rycmuMo20 OMK/IOHEHUSs napamempa om 3adaHusi

Mpn perynupoBaHun napameTpa 6e3 30HbI HEYYBCTBUTENBbHOCTW, KOrAa ecTb Hebonbluoe paccornacoBaHue,
WHTerpanbHas cocTaBnsoLwas perynsaropa HaumHaeT ee oTpabaTtbiBaTe. Korga cdhopmMmnpoBaHHOe 3Ha4yeHue BbIXOOHOTO
MMMynbca OOCTUraeT 3Ha4YeHNs MUHVMMAanbHOW ANUTENbHOCTW MMMynbCa, 3adaHHOro nonb3oBarternem B napametpe 710
Tmin, cpabaTtbiBaeT COOTBETCTBYIOLUMA AUCKPETHbIA BbIXod. [MOCKOMbKY 3HayYeHWe MUHWManbHOW AfUTENbHOCTH
MMMynbca CTaBAT CPaBHUTENbHO OombwMM (ONS  yMEHbLUEHWs KonuyecTBa cpabaTbiBaHUA  UCMONHUTENBHOrO
MexaHu3ma), To, AN perynsropa ¢ MHTerpanbHOWN cocTaBnstoLer 6e3 MepTBON 30HbI, 3TO MOXET NPMBECTU K NpoLeccy
obpasoBaHusa aBTokonebaHun (pucyHok 8.91.10,a).

[nsa perynstopa C 30HOW HEYyBCTBUTENbLHOCTM, KOrAa 3Ha4yeHvWe napameTpa nonagaeT B 3Ty 30Hy, npouecc
perynupoBaHuns OTKMOYaeTCs, U COOTBETCTBEHHO AUCKPETHbIE BbIXOAbl TaKKe HaxoAsTCs B BbIKIIOYEHHOM COCTOSHUM
(pucyHok 8.91.10,6). B Takom cnydae, npouecc perynupoBaHusi 6yaeT ocyllecTBNATbCA C HEGOMbLIOW CTaTUYeCKOW
OLUMBKON, HO YMEHbLLIAETCS U3HOC UCMONTHUTENBHOIO MexaH13ma.

Ha npaktuke 3HayeHue 30Hbl HEYYBCTBUTEMNBLHOCTU BbIOMPAKOT paBHbIM MOMOBUMHE OTKIIOHEHUSA perynsaropa,
KOTOpOE MOXHO CYMTaTh AOMYCTMMbIM MO YCNOBUSIM 3KCnyataumu. To ecTb, ecnv Npu perynupoBaHum TemnepaTtypbl C
3agaHuem 250 °C HopmanbHbIM CYMTAETCA OTKIIOHEHWe napameTpa OT 3afdaHus Ha +6 °C, TO 3HayeHue 30HbI
HEeYyBCTBUTENBHOCTU BbIOMpaloT paBHbiM 3 °C.
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MpuHUKUN pa6oTbl hyHKLUMOHANBLHOro 6r10Ka

®yHKUMOHaNbHaa cxema nMmnynscHoro NU-perynatopa ¢ pacluMpeHHON CXeMOoWn nepexofa Mexay pexunmamm
paboTbl (PY/NY/KY) npeacraBneHa Ha pucyHke 8.91.11.

--------- ; 105 nQnt_SP16 SP.Ext;
21 5P Rate ‘08 nMode 19 SPH |
58P 20SPL
. ool [gp fiotmoenstoonine: j w |10SP
S 4700t
| 03 nStr
Doantypsl Manual
12T
Oindisp (| | iGemCom i [3FE RIS D ool (0nMode A o |07 Out
l 118 PV Rng: l L. 02nDir_ - I v 09 tCtr
—r 10 tMin
04 PV 007 |
o Inp PID ({ < )—e—1—1 e —|—911tDelay :
-~ |06dup
—Fesa——— @ |07 dDn
| Forward
7 2 PV e (2FEH {10z poz
' Ma [ 4
j_E 125 PV Min | CICarV lt_3g]_F_E._|__ 77777777777 = "
126 F'V.Hyst' P 32 CorG ! | M-perynatop 2TFFV N
----------- ' ! : 28FF.G
L 23 Cortl I S N I B 22Poz.: L8 101 dugn
01 eMan| : o2 |02 digc
' 03 dCas
02 eloc [ = |Ex Mode Max = 09 Del{a
— ]
03 eCas| @ {7 Min o |04 dMax
- = |05 dMin

PucyHok 8.91.11 - ®yHkyuoHanbHas cxema 6r1oka umnynscHozo NMU[-peaynsamopa ¢ pacluMpeHHOM CXeMol nepexoaa
mexay pexumamm pabotbl (PY/NY/KY)

3HayeHve perynupyemoro napameTpa noctynaeT Ha Bxog 071 PV 6noka v uvHAMUMpyeTcA Ha pucnnee
MAPAMETP. B napametpe 071 nDISP 3apaetcs Homep aucnnes perynsatopa. 3HadeHne 071 nDISP = 0 penaet
perynaTop HEBUAMMbBIM C NepeaHen naHenu.

Perynupyemeiin napameTp noctynaet Ha ysen CUIMHAJIU3ALUA (5), roe onpepensieTcs OTKMNOHEHUE
perynupyemoro napameTpa OT 3aJaHHOW TOYKM (AeBMauMOHHas curHanusaums). [JaHHbii ysen hopMmpyeT AUCKPETHbIe
curHansl dMIN 1 dMAX, koTopble nocTynatoT Ha Beixoabl 05 n 04 6noka PID_IMP_R(91). Kpome Toro, gaHHble curHanbl
HanpsMylo «NpuBA3aHbl» K COOTBETCTBYIOWMM CUrHanbHbIM CBETOAMOAAM Ha nepedHer naHenu KOHTpossfepa Bosne
nHgukaTtopa NAPAMETP.

Crnegywowm ys3nom B uUenu obpaboTku perynvpyemoro napametpa asnsietcs CYMMATOP (4), npuuem,
3HaYeHne perynmpyemMoro napameTtpa nocTynaeT Ha HEero Co 3HaKoM “+”.

Y3en dopmMupoBaHns 3afjaHus COCTOUT W3 HeCKOnbkmMx 6nokoB. 3agaHHOE 3HayeHue perynvpyemoro
napameTtpa (y3en SP (2)) orpaHuM4eHO MO MakcuMymy uU MuUHUMyMy napametpamu 19 SP_h n 20 SP_I. 3HadveHne
3aJaHHOM TOuYKM perynstopa Haxogutca B napameTpe 715 SP, KOTOpbl, Npu HEOBXOAMMOCTW, MOXHO caenaTb
«CBA3aHHbIMY. [pn ncnonb3oBaHMKM BHELLHEW 3aAaHHOM Todku (napameTtp 05 nQntSP = 2), ee 3HayeHne Heobxoaumo
3anucbiBaTh B napameTtp 16 SP_EXT (Takke coenaB ero «CBsidaHHbIM»). MapameTp 21 SP_r onpepensieT CkOpoCTb
M3MeHeHns 3agaHus (B TEXHNYECKMX eanHnuax 3a MuHyTy). C yana SP (2) curHan 3agaHHON TOYKM MOCTYNaeT Ha BbIXOA
10 SP 6noka, a Takke — B y3en BALANCE (3).

Y3en BALANCE (3) otBeyaeT 3a Ge3ypapHoe (MnaBHOE) MEpEKnioYeHne UMM U3MeHEHWe 3aJaHHOW TOYKM.
CurHan c yana BALANCE (3) noctynaet Ha CYMMATOP (4) co 3Hakom “-”.

Ha Bbixoge cymmartopa copmupyeTcs CurHam paccornacoBaHusi Mexay perynupyembiM napameTpom U
3a[j@aHNEM B TEXHOIOTMYECKUX eanHUUax: Emexes =PV-SP. 3T0T curHan macwrabupyetcs no wkane 0 — 100% (ysen
MACLITABUPOBAHUE (6)) oTHocuTenbHO Avana3oHa wusmeHenus PV, 3apaBaemoro B napametpe 18 PV r.
HopmupoBaHHbIV CUrHamn paccornacoBaHUsa MOXHO MCMONb30BaTbk B NPOrpaMMe Nornb30BaTernis — OH NOAaEeTCs Ha BbIXOZ
09 DELTA 6noka PID_IMP_R(91).

HopmupoBaHHbIN curHan paccornacosaHust nocne yana MACLUTABUPOBAHMUE (6) noctynaet Ha y3en CONV
(7) maTemaTtuyeckoro npeobpasoBaHmsi.

Cnepytowmii y3en - DIR (8) - onpeanensieT HanpaeneHve AenNcTBUs perynsitopa (Bblbupaetcs napametpom 02
nDIR). Tpn obpatHom pencteum perynaTtopa (02 nDIR = 0), paccornacoBaHuMe paccyuTbiBaeTcs no dopmyne

E=-(PV-SP).
Mpu npsimom penctBum perynatopa (02 nDIR = 1), paccornacoBaHue paccyuTbiBaeTca no copmyne
E=PV-SP.
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Takke ecTb BO3MOXHOCTb MCMOMb30BaHWs koppekumn (y3en CORR (9)) ynpaBnsemoro cwurHana no
AononHuTensHoMmy napametpy. CurHan paccornacosaHust E.,, nocne 6roka DIR (8) cymmupyeTcs cO 3HadeHuem

koppekuumn (8.91.13):

E=E,, +(COR_G-VAL ., Joor" (8.91.1)

COR_|

C cbopmynbl BUAHO, YTO BAWSHWE Ha paccorfacoBaHue, a COOTBETCTBEHHO U Ha perynvpoBaHue, 3aBucuT ot
koadduumeHta ycunenwns 32 COR_G. Yem 6Gonblie koahdUUMEHT ycuneHusi, Tem Oonblue BNusiHWE CcurHana
KOpPEKLUMM Ha curHan paccornacosaHusi, 1 Haobopor.

Oanee curHan npoxogut 4epe3 ysen DB (11) «30Ha HedyBCTBUTENBLHOCTWM». HacTpowiku atoro 6noka
nponsBoasaTcs napameTpom 35 FB.

CneaylowMM WwaroM CcurHan paccorfnacoBaHus nonagaet Ha 6nok MNWA-perynuposanua PID (12). NAO-
perynsTop nocTpoeH Takum obpasom, YTO B npouecce paboTbl B KaxAbll MOMEHT BpeMeHu t Ha Bbixode perynstopa
6yaet cdopmuposaTbes Bosgevicteme Y(t) B 3aBuCMMOCTM OT BXOAHOro curHana perynstopa E(t) (paccornmacosanus
mMexay BXxoAHbIM napameTtpom PV u 3agaHuem perynstopa SP).

3aBMCMMOCTb Mexdy BXOAHbIM curHanom perynatopa E(t) u BbixogHbim Y(t) onpepenseT nepegartodHas
dyHKUMS perynaTtopa. Anroputm npeobpas3oBaHns COOEPXKUT TPU CoCTaBnsaloWwue perynatopa: nponopumoHansHas (M-
cocTasnsaowas), MHterpansHas (M-coctaensiowas) n auddepeHumansHas ([-coctasnsiowas).

C BbIxoga 6noka curHan noctynaet Ha CYMMATOP (14). K cymmaTopy Takke nogxogouT curHan npeasapeHust
yana FEED FORWARD (13). Ytobbl B 6noke MNO-umnynbcHOro perynstopa nosBUncs BXoA NpeaBapeHus, napameTtp
27 FF_V HyxHO caoenaTtb «cBA3aHHbIM». CurHan ¢ 3Toro Bxoga ycunueaeTtcs/ocnabnserca koapdruMeHToM yecuneHms
npeasapeHus Ky, 3afaHHbIM B napameTpe 28 FF_G, orpaHuynsaeTcst ycTaBkamu, 3agaHHbIMKU B napametpax 29 FF_h

n 30 FF_| v nogaetca Ha cymmaTop. [Opyrmmu crnosBamu, BbixogHow curHan c [WO-perynatopa cymmupyeTcsa C
BbIXOAHbLIM curHanom [-perynatopa kaHana npepgapeHus (pucyHok 8.91.12).

- Kp
E (paccornacosanue) T OuUT QUTFF
H Tu - -
& +l
+ Tn ouTz
CurHan npegeapeHua
pengap KFf

PucyHok 8.91.12 — ®yHKyuoHarnbHasi cxema ghopmuposaHusi 8bixoda NN[-peaynsamopa ¢ npedsapeHuem

[anee perynupylowuii curHan npoxoaut 4epe3 OnoOK yCTaHOBKM Ha Bbixoge perynatopa 6Ge3onacHoro
3HaveHus BosgerictBuss TRACK (15). Ecnn komaHga Ha ycTaHOBKY ©e30MmacHOro MOSiIOXEeHWst OTCYTCTBYET, TO
PErynupyoLLMin CUrHan npoxoamTt 4depe3 3ToT O6nok 6e3 nameHeHwun. CurHanm KOmMaHAbl Ha YCTaHOBKYy 6Ge3onacHoro
nonoxeHus 3aBoantcsa Ha Bxog rnpm(07), ons vero napameTp 07 dTRK Hy>XHO caenaTtb «CBSi3aHHbIMY.

MoToM curHan npoxoauT Yepes 6rok Beibopa pexuma poboTsl perynstopa MODE (17) (PYYHOW / ABTOMAT).
Bbibop pexuma paboTbl perynsatopa MOXeT OCYLeCTBMATbCA 3-Ms cnocobamu: C nepegHen naHenu KOHTPonnepa;
3apaBatbcsa napametpom 08 nMODE; onpefnensatcs curHanamm Ha COOTBETCTBYHLMX Bxogax 6mnoka (07 eMAN, 02
eLOC n 03 eCAS, cm. Tabnmuy 10.2). B nocnegHem criyyae B pabote perynaTtopa OyaeT 3afgenctsoBaH 6mnok Bbibopa
pexvma EX_MODE (20).

B aBTOomartuueckom pexume poboTbl perynupylowmii curdan MUO-perynatopa ynpaensieT AMCKPETHbIMU
curHanamu, a B py4dHoOM pexume ynpasrneHue OCyLLeCTBMNSEeTCS C nepeaHen naHenu npnbopa unu no nHtepdency. Ecnn
yrnpaBneHue ocyLlecTBnseTcsa no nHrepdency, To saHadeHne nepemelleHmsa M 3anuceiBaetcs B napametp 17 OUT.

MocnegHum 3seHoM MNO-umnynbcHoOro perynsatopa sIBNSETCA MMMYNbCHbIM nNpeobpasoBaTens PULSE (18),
KoTopbIv no Beixogy MNMUI-perynatopa cdopmupyeT nmnyrnbcHble curHansl «BOJIbLUE» - «MEHBLUE».
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Curvanel «BOJIbWE» - «MEHBLWE» nayT Ha Bbixoabl 6noka 06 dUP w 07 dDN, a Takke MocTynatroT Ha
BHYTpeHHUI nHTerpatop INTEGR (19), koTopbli hOpMUPYET MHTEIPMPOBAHHOE (PAaCCYNTAHHOE) 3HAYeHUE MONOXKEHUS
MCMNONHUTENbHOIro MexaHn3ma. ATO 3Ha4YeHue BbIBOAUTCA Ha nepegHen naHenu B aucnnee BUXI, noctynaeT Ha Bbixop,
08 POZ, a Takke MOXeT ObITb MCMOMNb30BaHO Ha BEPXHEM YpPOBHe C napameTtpa 22 POZ. Ecnn Ucnonb3yeTcs BHELUHASA
obpaTtHas cBa3b, TO NnapameTp 22 POZ HyXHO caenaTb «CBA3aHHbIM» M Ha Bxod nNpMm(22) nogaTtb CUrHam oT AaTyuka
NOMNOXEHWS UCTONMHUTENBHOrO MexaHnama. MNpu aTtom Ha gucnnee BUXIO 6ynet uHaMuMpoBaThCa peanbHOe 3HayeHue
NOMNOXEHWS UCNOMHUTENBHOTO MEXaHU3Ma.

Mpumep npumeHeHus

Honyctm, ecTb abcTpakTHbIA TexHornormyeckun npouecc. Boagy B emkocTu Heobxogumo Harpetb U
noaaepxveatb Npu onpegeneHHon temnepartype. [Ang Harpeea BOAbI UCMONb3yeTCs ra3oBas ropernka, Haxoasiascs
NoA eMKOCTbI0. VIHTEHCMBHOCTbL FOPEHUs perynupyeTcs knanaHoMm nogaudum rasa. Ha pucyHke 8.91.13 nokasaHo, kak 31o
MOXeT BbITb OpraHM3oBaHO Npy NoMoLm nmnynecHoro MNI-perynmpoBaHus.

BeiSop pexuma
pabortel perynatopa
Tpebyemoe 3naqenve
YNpasnmowmea Cunan
I | I 1 I I | I I ]

PucyHok 8.91.13 — lNpumeHeHue umnynscHoeo MNN/-peaynsmopa
C pacwupeHHoU cxemol nepexoda mexdy pexxumamu pabomsi (PY/ITY/KY)

Ha pucyHke 8.91.14 n3obpaxeHa peanusauus npumepa Ha OCHoBe (yHKUMOHanbHoro 6roka PID_IMP(62)
koHTponepa MNK-51. 3HaueHnsa cBONCTB BrIOKOB AaHHON NporpaMMbl NpuBeaeHsl Ha pucyHkax 8.91.15 — 8.91.20. FBD-
dann npumMepa nporpaMmbl OOCTYNEeH Ang ckauvMBaHus ¢ odumumansHoro canta npegnpustua MUKPOJT
(Impuls_PID_IMP_R.zip).

Berbop pemams - . v
e Connian "Bonbuse” na nenonwmtensiss

pafona perynaropa Munynechiit peryrsmop MEXINHIM
' DOT09)

Curnan “Messsin” N2 WCNONMATENRMMI
MEXRHIIMN

0OT09) 3

oe
=

JHAUAHMS TEUNAPATY PN
(¢ aaremxa)

Yerasns wa sananee
perynATOpY

.

PucyHok 8.91.14 — Peanusauusi umnynbcHoeo M/[-peaynamopa
¢ pacwupeHHoUl cxemol nepexoda mexdy pexxumamu pabomsi (PY/ITY/KY)
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PucyHok 8.91.15 - lMapamempsi 61oka AIN(05)

.
Mapaverpas Gaces ﬁ
| Mapamempes ansobnowa | Basoosii agpec 6noxal 0 Nopaaxonsiil wosmep| 6
Homep  UWnS0 Maskew P e Crassmesi np
) w Buramew Ot wG $0.000

b2 [ e )| o ]

— J

PucyHok 8.91.16 - lNapamempsi 6r1oka SP(53)

r .
Mapamerpes Gaces g
| Mapasempes ansobnows | Basoosii agpec 6nokal 0 | Nopagkoooi womep| 7
Momep Ubedp Mamwew v e Craswesh no
] oY HOPYD SHOADE TS O (a0 1.000
LI (.4
7 tise i H I

PucyHok 8.91.17 - lNapamemps! 6rioka DOT1(09)

p
Napewerpu Gacen

| u .
[laparempes ansobrors | Basosuwi anpec bnoxa 0 n OB 2
Howp Wado Haonee Ivraner Comomust np
nouT HOMPD LA IO Baoa A 2000
MEL» Ox
14/ fix “ ‘

PucyHok 8.91.18 - lNapamempel 6rioka DOT2(09)
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PucyHok 8.91.19 - lNapamempe! 6rioka PID_IMP_R(91)

1 e HostD Sunessooro maOas 1.000
2 "y MR At canccTy wryma (.. 0:00:00,0

PucyHok 8.91.20 - lNapamempebi 6riokoe DIN(06)
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Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_91.fbx)
lMocmaHoeka 3adayqu: Heobxogmmo opraHusoBatb [MAO-umnynbcHoe perynvpoBaHuWe, C BO3MOXHOCTbIO
nepekrnoYveHns pexmnma paboTbl OT BHELLHNX ANCKPETHbLIX BXOAOB.

PeweHue:
AIN(D5) 1 PID R(91) &
01 nIfP=1 01 nOlE o1 | dmasn 0 nOUT=1
02 nTVPE=0 1| dERR 02 nDIR=0 — difd 01
03 FLT=000:000 | [ _ eMan o [REETRED 02| dLac
R 02| dmax 05 doAg ENen | UEAT Ny
05 OUT_H=100. — 06 nCOMNY=0 04| M ﬂUCermeIU 8bI800.
0% DUT_L=0. 03] dhair —ie o2 £ 05 [ drain
07 Max=0. == 8] s
0 RAIN=0. ‘
03 Y S0, 04| OUT_sCaL cGAS 03 P e
10 IM_H=0. 0s| POz
1110_L=0. 05| ouT |POZ .
12 Pi=n. ikl 5| 03| DELT A g oy [MROUT=E
= 10| gp E—
AHan il ! = .
anozosbil 6600 = JuckpemHblil 8b1800.
UmnynscHeit MNAL-
Peaynsmop ¢
pacuwupeHol cxemou
nepexoda mMexaoy .
DIN(O&) 2 PEXUMAMBI.
01 nIMF=1 o1 | aowr lMpumeHsiemcs 0ns
02 (FLT=0:00:00.0 opeaHu3ayuu

umnynbcHoeo g
peaynuposaHusi 8
ELZTLT:EIJ:DD:DD.D 0 [JOUT cxomax, 206
Heobxo0uUMO MeHsIMb
pexumbl pabomel
8Hympu rpoepammai.

DIN(06)

06)
01 RINP=3
02 tFLT =0:00:00.0

01 d0ouUT

JuckpemHbie 8800k PucyHok 8.91.21 - lNpumep ucnonb3oeaHus 6noka PID_R (91)

MpumeyvaHue: pyHKLMOHaNbHbIA 610K A06aBNeH HaYnHasa ¢ Bepcuun npownekn 51.65.
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8.93 COR_S(93) - KoppekTop cTtaTtnueckum

HasHa4yeHue

PyHKLUMOHanNbHbIN 610K (prcyHok 8.93.1) npumeHseTca AN CTaTM4ecKon KOppekUmMn napameTpos.

01 Inp1

08 Inpd

7777777777 1 02 nFunc :,,,,,,,,,,,,:1GCUF_H1 g
18 core.spfr"'l """ 15 Cor_Gain1:17.Cor_L1 _
""" A . . ;
o A—F[x}—Gain—/—
RIS . 12 Cor H !
A0NFune O 43 o,
3 ' ¥ s | 01dcor
........................................ @9_ Fx) (— Gain | /" | yai Yy
___________________ +7 ¥ S S
__________ 1 09 nFuncd ... o4 CorH1 31 Cor Gain” 01 dCor_Dis;
A6 COR.SPS."'l """ 43 Cor_Gaind' 45 Cor L1 p 11400 Gan ‘14 Cor_Rate!
_____ el e
= fE | | Fix) — Gain

PucyHok 8.93.1 - ®yHkyuoHarnbHast cxema 6roka «cmamudeckas koppekyus» COR_S(93)

OnuncaHue yHKLMOHanLHOro 6noka
Bxogbl, napameTpsbl 1 Bbixoabl 6rioka npeactaBneHsl B Tabnuue 8.93.1.

Tabnuua 8.93.1

Bxoabl — napameTpbl — BbIXoAbl
No | O6o3HauyeHue Owana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUn YMONYaHuto
Bxoabl
01 INP1 BeuwlectBeHHoEe Bxop 6noka
02 | INP2 BeulecTtBeHHoOe Bxop 6noka
08 | INP8 BeulectBeHHoe Bxop 6noka
MapameTpsbl
01 | dCOR DIS 0/1 1 OcTaHoBKa KoppekTopa
02 | nFUNCH1 0-5 0 PyHKUMA npeobpasoBaHmsa curHana:
03 | nFUNC2 0-5 0 0-- y=x
05 | nFUNC4 0-5 0 _
06 | nFUNC5 0-5 0 2~ y=logx
07_| nFUNC® 0-5 0 8- y=e
08 | nFUNC7 0-5 0 4-- y=x
09 | nFUNC8 0-5 0 5-- y=1/x
10 | nFUNC OUT | 0-5 0
11 COR GAIN BeulecTtBeHHoOe 1 Ycunenuve curHana
12 | COR _H BeuiecTBeHHOe 100 OrpaHnyeHne curHana (max)
13 | COR L BeluecTtBeHHOE 0 OrpaHnyeHue curHana (min)
14 | COR_RATE BellectBeHHOE 0 MakcumanbHas CKopoCTb N3MEHEHMUST BbIXOQHOMO
curHana
15 | COR GAIN1 BeuwiectBeHHoOEe 1 Ycunenuve curHana
16 | COR_H1 BellecTBeHHoe 100 OrpaHunyenune curHana (max)
17 | COR L1 BeliecTtBeHHOE 0 OrpaHnyeHve curHana (min)
18 | COR SP1 BeulectBeHHoe 0 Touka koppekumnn
................ BellecTtBeHHOE
43 | COR GAINS BeulectBeHHoOE 1 Ycunenue curHana
44 | COR _H8 BeliecTtBeHHOE 100 OrpaHnyeHuve curHana (max)
45 | COR L8 BeliecTtBeHHOE 0 OrpaHnyeHve curHana (min)
46 | COR SP8 BelecTBeHHOE 0 Toyka Koppekunn
Bbixoabl
01 | dCOR 0/1 CocTosiHne 6noka koppektopa (=1—koppekTop paboTaeT)
02 | OUT BelecTBeHHOE Bbixop, 6noka

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_93.fbx)
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lMocmaHoeka 3adayu: Heobxooumo BbLIBECTW CTaTUYECKYHD KOPPEKLMI0 BXOAHbLIX CUrHarioB Ha MnepenHHo
naHesnb KOHTponnepa.
PeweHue:

01 niflP=1 312 dgaﬁ_c?|1s=u cmamuyeckud.
02 nT'rPE=0 o -
03 :FLT=n:nn:nn.1 o1 JERR 03 nFUNC2=2 npUMeHﬂemCﬁj ons
04 ElA3=0. na| dms L el cmamuyeckou
05 OLT_H=100. — INF1 o E%' ,,FHHEE:E 4E0R | KoppeKkyuu
06 QLT _L=i. n =
07 M0 03| diin 0% iUNCT=0 napamempos

’ n =
05 MIN=D. a
09 520 04| OUT_sEAL 10 aFUNC._D=0
10 IN_H=0. _ INpz o2 02| ouT
1 IR_L=0. a5 | auT
12 =D, - L

15 COR_H1=1000.
—I7 COR_Li=0.

AHarnozossbll 8800.

01 niblP=2 01 nDIZP=1
02 nTVPE=0 o1 | dERR 02 nT VPE_1=0
03 FLT=00000d | [ L s H
04 BlaE=0. ozl draso 05 d3P_ER=1 —
05 OLT_H=100. — 06 dLED1=0
06 OUT_L=0, 07 dLED2=0
= 05{ draIn 00:
07 MAKE0. — e R ) : i d5F_L
05 MIN=0,
03 HY St o4 ouT_scal
10 IN_H=0.
111_L=0. 05| ouT | ouT_3P
12 P=0,
=
—

AHarozoenbll 8800.
lNonb3oeamernbcKasi

rnaHersib

PucyHok 8.93.2 - lNpumep ucnonb3oeaHusi 6rioka COR_ST(93)
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8.94 COR_D(94) - KoppekTop AMHaAMU4YeCKUM

HasHauveHue
PyHKLUMOHanNbHbIN 610K (prcyHokK 8.94.1) npumeHseTcs AMHaMNYECKON KOppeKLnm napameTpos.

c02nFunct ¢ 16 Cor HY1
e l """ 15 Cor_Gain1:17 Cor L1 __
_____ oo
01 Inp1
A A—le}—(}ain—/—
R : A2 Cor H )
A0NFune O 43 oy
Y ¥ o | 01dCor
........................................ Zéz)— Fo [ Gain | /" | f o | oz out
,,,,,,,,,,,,,,,,,,, +3 ¥
109nFuncd | 37 Cor H1 i1 Car Gain® 101 dCor_Dis
U] 96 Cor Gaingi38 Cor LY. AR AIC 14 Cor_Rate
08 Inpa
Pl e A_le}_ﬁain_/_

PucyHok 8.94.1 - ®yHKkyuoHarnbHas cxema brioka «koppekmop OuHamuyeckuti» COR_D(94)
OnucaHune dyHKLMOHaNbLHOro 6noka
Bxopbl, napameTphbl 1 BbiIxoAbl 6r10Kka NpeacTaBneHbl B Tabnvue 8.94.1.

Tabnuua 8.94.1

Bxoabl — napameTpbl — BbIXxoAbl
No | O6o3HaveHue Owana3oH 3Ha4yeHue no HasHa4yeHue
3Ha4YeHUn yMON4YaHuIo
Bxoabl
01 INP1 BeulecTtBeHHoOe Bxop 6noka
02 | INP2 BeulectBeHHoe Bxop 6noka
08 | INPS8 BeulectBeHHoEe Bxop 6noka
MapameTpbl
01 | dCOR_DIS 0/1 1 OcTaHoBKa koppekTopa
02 | nFUNC1 0-5 0 PyHKLMA NpeobpasoBaHMsa curHana:
03 | nFUNC2 0-5 0 0-- y=x
05 | nFUNC4 0-5 0 2 v=loaX
06 | nFUNC5 0-5 0 y=1o9
07_| nFUNC® 0-5 0 &y v,
08 | nFUNC7 0-5 0 4 - y=x
09 | nFUNC8 0-5 0 5-- y=1/x
10 | nFUNC_OUT | 0- 0
11 COR_GAIN BeulecTtBeHHOE 1 Ycunenuve curHana
12 | COR H BelecTBeHHoe 100 OrpaHuyexune curHana (max)
13 | COR L BeulecTtBeHHOE 0 OrpaHnyeHue curHana (min)
14 | COR_RATE BelecTtBeHHoe 0 MakcrmanbHasi CKopoCTb U3MEHEHNST BbIXOAHOMO
curHana
15 | COR_GAIN1 BeulectBeHHOEe 1 YcuneHnuve curHana
16 | COR_H1 BeliecTtBeHHOE 100 OrpaHnyeHuve curHana (max)
17 | COR L1 BelecTtBeHHOE 0 OrpaHnyeHue curHana (min)
36 | COR GAIN8 BellecTtBeHHoOE 1 Ycunenue curHana
37 | COR_H8 BelyecTBeHHoe 100 OrpaHuyenmne curHana (max)
38 | COR L8 BellecTBeHHOE 0 OrpaHnyeHve curHana (min)
Bbixoabl
01 | dCOR 0/1 CocTtosiHune bnoka koppekTopa (=1-paboTtaerT).
02 | OUT BeulecTtBeHHoOe Bbixon, 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_94.fbx)

lMocmaHoeka 3adaqu: HeoGxoaQMMO BbIBECTUM AMHAMMUYECKYID KOPPEKUMIO BXOAHbIX CUrHaroB Ha MNepenHio
naHenb KOHTponnepa.

PeweHue:
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AIN(D5) 1 OR_D(94) 3 Koppekmop
01 nifP=1 01 dCOR_DIS=0 OuHamuyeckudl.
02 6T YRE=0 02 nFUNE =1
b arLT-000004 | [ e [pumetisiemcs Oz
Bl 0 OuHamuyeckol
=0, 0] drasx
05 OUT_H=100, — _IMP1 ™ 08 nFUNCS=0 [4E0R | koppekyuu
06 OUT_L=0. n =
a7 FAY0 03| dRIN 05 nFUNCT=0 napamempos
R 0 nFUMEE=0
0. oa| ouT_scal 10 nFUNE_0=0
03 Hr§=0. NP2 oz |l1E2R_GSL ozl o
10 IN_H=0. — "l Eg&f:&mn.
DL L 13 COR_R=100.
[EBIRAE 15 COR_G51=
=  Sor g
AHar10208bili 8800. 54 —
AIN(O5) 2 USER(63)
01 nIbP=2 312.1%5;1_1 .
02 nTPE=D 1| JERF: o N
o3 FLT=mog00n | [ RERINEET e e 1
014 BlAS=0 1 o [d=P
- o2 drasx 0 J3F_Ef=1
0% DLT_H=100. — 0¢ JEDH=0
06 DUT_L=0. D=0
= 03] I 0 £LA&G=0:00:00.0
g;m'l"mﬁ':'- — npp(03) 03|03 DigP_t=0. | d5P_L
03 20, 04 OUT_SCAL
10 IN_H=0. 12 ZP=0.
HIr_L=00, 5[ ouT 13 gg_ﬁﬂu. | OLT_3P
12 Py,
=
v

AHanozossbll 8800.
lMonb3osamerbckas

rnaHesib

PucyHok 8.94.2 - MNpumep ucrnonb3osaHusi 6rioka COR_D(94)
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8.95 D_PID(95) - AenbTa-perynatop
Ha3snayeHue

®yHKUMOHanNbHbIN 6ok (pucyHok 8.95.1) npeaHasHayveH Ans noctpoeHust koHTypos lMUO-perynvpoBaHus ¢
MCMNOMb30BaHNEM aHarnoroBblX NCMOMHUTENbHBLIX MEXaHU3MOB.

[p_PiD(95) 1

01 nDIZF=0. a1 | drasn

02 nOIF=0. oz aoc

03 nETR=0. 03[ drax

04 nTTPEEP=0. | galgraif

05 nGNT_SF=0. | pe BT don

06 nCony=0. =—

07 ATRK=0. 06 OLT
P 0 (g npdode=, 07 [ OUT_FE

03 Tl=0:00:00.0 |05 o_del
10 TO=0:00:00.0 (03] d_part

'ﬂ.

1 Kp=0. 10 | od_delt

12 =P=, N (o FF

13 SP.exk=0, 12 [Zp

14 OUT=0. 13 [FP_ext
,\_/,15 PY.rng=0.

PucyHok 8.95.1 - ®yHkyuoHanbHbIlt 6510k D_PID(95)

®dyHkumoHaneHein  6nok  D_PID(95) BbinonHaeT  dyHKumMm  HacTpauBaemoro  [MM[-perynatopa c
[OMNOMHWTENbHBIMY BO3MOXHOCTAMM, TAKUMU Kak:
1. dopmumpoBaHWe Ha BbIXOAe perynsatopa 6e3onacHOro BO3AeNCTBUA N0 BHELLUHEN KOMaHAE;
2. 4 pexvma paboThbl:

. PYYHOW — ynpasneHue C nepegHen naHenu;

. nokanbeHbIN — ynpaenenue MUO-perynatopom ¢ BHYTPEHHUM 3adaHneM;

. KackagHblvi - ynpasnexue MANO-perynatopoM ¢ BHELWHUM 3ajaHueM Unu 3agaHneM OT NporpaMMHOro
3ajaTyvika;

= cnefdwnii — OCTaHOBKa perynstopa C aBTOMaTUYECKUM CReXeHUMeM 3a 3HadeHueM Bbixoda Groka

Ansi nocnepytouero 6e3yaapHoro nepexoaa B ApYrov pexvm paboThbl;
3. OyHKUMA NpeaBapeHns ynpaBnsoLero BO3AENCTBUS PErynaTopa;
4. dyHKLMS KOpPEKLUMM CUrHana paccornacoBaHus perynsaropa.
5. Crpyktypa dyHKuMoHanbHoro 6noka D_PID(95) no3sBongeT uWcnonb3oBaTb HECKONbKO Takux  OrOKOB,
3aEeMCTBOBaHHbIX ANA YNpaBneHWs OOHWM KOHTYpoM. CTPYKTYpy KOHTypa MOXHO HapawuMBaTb KakK «B AOJMHY»
(kackagHoe WM MHOrokackafgHoOe perynupoBaHWE), Tak W «B LUMPUHY» (COCTaBNEHWE napannenbHbiX KOHTYpOB
perynupoBaHus, Korga, K npuMepy, U3mepuTenbHbIV NapameTp OAMH, a Perynupylolmx OpraHoB — [Ba: B OCHOBHON
nvHUK 1 B GannacHon).
6. B cTpykType perynsatopa npucyTcTByeT cneuuanbHbii A-6nok, KOTOpbI No onpeaernieHHOMY 3aKOHY KOppeKTMpyeT
3aaHHyl0 TOuKy, obecneuvBasi TeM camblM 06e3yfapHOCTb MEepexofoB Ha OPYryl 3adaHHylo Todky nwboro wu3
perynatopoB B kackage (a He Tonbko MASTER-perynstopa B 0Obl4HbIX CXeMax) W, KpoOMe TOro, MnoBbllIaeT
YCTONYMBOCTb CUCTEMbI B LIENOM.
7. Hannuve HenuvHenHon oTpuuaTenbHon uenu obpaTHom cBs3um mexay perynatopamu (FB, FeedBack). Ona
obecneymBaeT 3HauMTENbHOE YBENUYEHWEe 3amnaca YCTOMYMBOCTM CUCTEMbI, @ TaKke YMpowaeT ee HaCTPOWKy.
OtpabatbiBas obpaTHyto CBA3b, perynaTopbl OyayT camu cebs KOHTPONMpoBaTb B Criydyae BO3HWKHOBEHMM GONbLUMX
3HaAYEeHU paccornacoBaHus.
8. Hannune HeobGxoauMbIx BXOAOB M BbIXO4OB 0OpaTHOM CBA3WM (PYHKUMOHambHbLIX GrOKOB MO3BOMSET NOCTPOUTbL Ha
6a3e Heckonbkmx D_PID(95) MHOrocBa3HbIA perynaTop.

Brnok ocywectenaetr [WO-anroputm obpabotkn BxogHoro curHana. KomnoweHwtsr M-, WU- wn  [O-,
npefHasHayeHHole ans  ob6paboTkM BXOOHOTO CurHama, MoryT ObiTb aKTUBU3MPOBaHbl WINU  BbIKIIOYEHbI B
MHAMBMAYaNbHOM nopsigke. ATo No3BonsaeT koHdurypuposaTs [1-, MNU-, MO- u NO-perynatopsl.

MapameTpbl hyHKUMOHanNbLHOro 6noka
Bxoabl, napameTphbl 1 Bbixodbl 6ri0ka NpeacTaBneHbl B Tabnuue 8.95.1.

Tabnuua 8.95.1

Bxoabl — napameTpbl — BbiXxoAbl
No | Obo3HauyeHue Owana3oH 3HaueHue no HasHauyeHue
3Ha4YeHumn YMOM4YaHuIo
Bxoabl
01 [ PV | | | Bxop perynstopa
MapameTpbl
01 | nDISP 0-9 1 Howmep gucnnes
02 | nDIR 0/1 0 HanpaBneHlile AelicTBNS perynstopa
(0-o6patHbIn, 1-npsMoN)
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MpogomkeHne Tabnumupl 8.95.1

03 | nSTR 0/1 Crpyktypa perynsTtopa (0-napanenbHbli, 1-cMeLlaHbin)
04 | nTYPE_SP 0/1 0 Twun BHewWwHero 3aaaHus. 0-anHammyeckoe, 1-
CTaTU4ecKoe.
05 | SP.Q 1,2 0 1 — BHYTpPEHHSS 3ajaHHas TOYKa;
2 — BHYTpEHHSS / BHELIHAS 3aaHHas Touka
y=x
y=SQRT(X)
06 | nCONV 0,1,23,4,5 0 y=logX
y=eX
y=x2
y=1/x
KomaHga ycTaHOBKM Ha BbIXOAe perynatopa
07 | dTRK 0/1 0 6e3onacHoro 3HayeHusi Bo3gencTaums (napameTp 21
TRK_VAL)
08 | nMODE 0,1,3 0 Pexwum pabotbl (0-PY, 1-11Y, 2-KY)
09 | TI Bpewms 0:02:00:0 Bpemsi uHTerpmpoBaHus perynsitopa
10 | TD Bpewms 0:00:00:0 Bpems anddepeHunpoBaHns perynaropa
11 | KP BellecTBeHHOe 1 KoadbdmumeHT ycunenunsa perynatopa
12 | SP BellecTBeHHOe 0 3agaHue perynstopy
13 | SP_EXTERN BelyecTBeHHoe 0 BHelwHee 3agaHue perynaTopa
14 | OUT BeliecTtBeHHOE 0 Bbixoa perynatopa
15 | PV_RANGE BellecTBeHHOE 100 [dnanas3oH M3MeHeHMs perynmpyemMoro napamerpa
16 | SP H BeluecTBeHHOE 100 OrpaHnyeHve 3agaHus (BepxHee)
17 | SP_L BellecTBeHHOE 0 OrpaHnyeHve 3agaHus (HKHee)
18 | SP RATE BeulecTtBeHHOe 100 CKOpPOCTb M3MEHEHUs 3afaHust
19 | OUT H BeliecTtBeHHOE 100 OrpaHnyeHve Bbixoga perynsaropa (BepxHee)
20 | OUT L BeliecTBeHHOE 0 OrpaHnyeHve Bbixofa perynaropa (HuwkHee)
21 | TRK_ VAL BeuwlectBeHHoEe 0 3HayvyeHue 6e3onacHoOro Bo3agencTeuns
22 | PV_MAX BellecTBeHHOe 0 YcTaBku curHannsawummn oTKIoOHEHUS perynvpyemMoro
23 | PV MIN BelLecTBeHHOE 0 napameTpa OT 3aJaHHOM TOYKU (CUrHanuaauusi
- AEeBMaUNOHHas)
24 | PV_HYS BelecTtBeHHOE 0 'McTepesnc curHanvsayum napameTpa
25 | FF_VAL BeulecTBeHHOE 0 MpenBapeHue ynpaBnsawLWEro BO3AENCTBUS perynsaropa
26 | FF_GAIN BellecTBeHHOe 0 KoadhpuumeHT ycunexHve npegsapeHus
27 | FF H BellecTBeHHOe 0 OrpaHuyeHve npeaBapeHns (BepxHee)
28 | FF L BeliecTtBeHHOE 0 OrpaHnyeHve npegBapeHns (HUXHee)
29 | COR_VAL BeLuecTBeHHOE 0 Bxopn 3BeHa KOppeKLMn perynmpyemMoro napameTpa
perynsaropa
30 | COR_GAIN BellecTBeHHOe 0 KoadhpumumeHT ycuneHums curHana koppekumm
31 | COR H BeluecTBeHHOE 0 OrpaHuyeHne curHana Koppekumm (BepxHee)
32 | COR L BeliecTtBeHHOE 0 OrpaHnyeHve curHana koppekuum (HmxHee)
33 | FB BeulecTtBeHHoOEe 0 Ob6paTHasi cBA3b
Bbixoabl
01 | dMAN 0/1 CocTosiHue perynaTopa
02 | dLOC 0/1 Mcnonb3dyemas 3agaHHas Todka
03 | dMAX 0/1 CvrHanusauus npeBbILLEHWSA BXOAHBIM NapaMeTpoMm
yctaBkn MAX
04 | dMIN 0/1 CurHanunsaums npeBbILLEHNS BXOAHBIM NapamMeTpom
yctasku MIN
05 | DELTA BewectBeHHoe PaccornacoBaHue perynaropa
06 | OUT BellecTBeHHoe Bbixog yHKUMoHaneHoro 6noka
07 | OUT_FB BelyecTBeHHoe 3HaveHvie curHana npegsapeHus
08 | Old DELTA BeulectBeHHoEe Mpeablayllee 3Ha4YeHe paccornacoBaHus perynsatopa
09 | D _part BelecTBeHHOE 3HayeHve auddepeHumanbHon Yactu ML perynatopa
10 | Old_DDELTA BeuwectBeHHOE Mpeablaywee 3HavyeHne guddepeHunana
paccornacoBaHus perynstopa
11 | Old_FF BeluecTtBeHHoe Mpeabiayliee 3Ha4YeHe curHana npeasapeHus
12 | SP BelecTBeHHOE BHyTpeHHee 3agjaHue perynaTtopa
13 | SP_EXT BelecTBeHHOE BHelwHee 3agaHue perynaTopa

MapameTp 07 nDISP 3apaeT Homep Aucnnesi perynatopa. MakcumanbHOe KONMYECTBO WCMONb3yEMbIX B
nporpamme koHTposnnepa perynstopoB (ML - aHanoroebix, MW - umnynbcHblx, MWL - kackagHbix a Takke genbta-
perynatopoB) — 9. Kaxabln perynsTop OOIMKEH MMETb CBOW YHUKanbHbIA HOMEpP, MO KOTOpoMy OyaeT nmpousBoauTcH
naeHTndukaunsi perynaTopoB Ha NepeaHen naHenu KoHTpornepa (aucnnen Ne).
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MapameTp 02 nDIR onpenensieT HanpaeneHue OencTBus perynatopa. MNpu obpaTHOM AeCTBUM perynsitopa
(02 nDIR = 0) paccornacoBaHue paccunTbiBaeTcs No hopmMyne g = (pv — sP). Bbixog perynsitopa byaeT ysenuumsarbcs,
ecnu perynupyembin napameTtp bygeT mMeHblue 3aAaHus, U HAaobopOT, YMeHbLUaTbCH, €CNKN perynupyemblin napameTp
Oynet 6onblue 3agaHns (8.95.1):

PV > SP = OUT { &)

Mpu npamom pevicteum perynsatopa (02 nDIR = 1), paccormacoBaHuWe paccyuTbiBaeTcd no dopmyrne
E =PV —SP. Buixog perynatopa 6yaeTt yBenuuuaTbCH, €Cnu perynupyemMblini napametp 6yaet 6onblue 3agaHus, U
HaobopOT, yMEeHbLUATLCA, ECMU PerynupyeMbli napameTp 6yaeT meHbLue 3agaqus (8.95.2):

PV <SP = OUT { (8.95.2)

MapameTp 03 nSTR onpefenseT CTPYKTypy perynstopa:

1. 03 nSTR = 0 — napannenbHas;

2. 03 nSTR =1 — cmeLlaHHas.

Anroputmunyeckne cxembl MNMUO-perynatopa B cnyvae napansenbHON M CMELUaHHOW CTPYKTYpbl NOKa3aHbl Ha

pucyHke 8.95.2.

Kp
) 17 . {' it
i
d
T =
@ ot
a)
Kp

Edh) 1 * Yit)
L E_J’dﬁ — (O)—

6)
a — napannensHas cmpykmypa [M10-peeynamopa; 6 — cmewarHas cmpykmypa [TY[0-peaynsmopa.
PucyHok 8.95.2 — Cmpykmypsi [N [J-peeynsmopa

CornacHo pucyHka 8.95.2, ans napannenbHOn CTPYKTYpbl perynsatopa nepegatoyHast yHKUMS MMeEET BUA:

1t dE(t) (8.95.3)
Yt)=K -E@t)+— [E(t)dt+T, ——, 95.
(t) p ()+Ti(I)() +Ty ot

ONsi CMeLLaHHOW CTPYKTYpbl perynsitopa nepeaatovHasi pyHKUMS MeeT BUA:

Kp t dE(t
Yiy=K -EM)+ P [Egat+T, IEQ (8.95.4)
P L d dt
|
roe: K , — koathhuumeHT nponopumoHansHocTy perynatopa (napametp 11 Kp);

Ti — Bpemsi nHTerpmpoBaHus perynatopa (napametp 09 TI);

Td — Bpems anddepeHuupoBaHns perynaropa (napametp 10 TD).
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CyMMapHO: Mpu UCNONb30BaHNN CMELLAHHOW CTPYKTYPbl perynstopa, B CPaBHEHUN C napannernbHOW, BNusHue
WHTerpansHou coctaensoLlen T; ysenuunsaetcs B K, pas.

®opmynbl (8.95.3) n (8.95.4) cootBeTCTBYIOT nepepaTodHbIM yHKUMAM aHanorosbix M[-perynatopos. B
perynatopax koHTponnepa MUK-51 ncnonbaytoTtca npnbnukeHHslie opMyrbl pacyeTa nepeaaToyHbIX MYHKLUA B CBA3N
¢ Tem, yto MUK-51 asnsaetcsa undposbIM ycTponcTBOM. COOTBETCTBEHHO, pacyeT MHTerpansHon n auddepeHunansHon
COCTaBMALMX BbINOMHAETCA YMCIOBbIMA MeTodamu (C BbICOKOW TOYHOCTbIO) C MOMPaBKOM Ha AWCKPETU3aumio BO
BPEMEHW 3Ha4YeHns paccornacosaHus. Takum obpasom, nepegaTodHas dyHkums MUO-perynatopa Ana napannensHon
CTPYKTYpbl umeeT Buf, (8.95.5):

18 AE.
Y, =K, -E;+= > E -At+Td—", (8.95.5

T = At

ONsi CMEeLLaHHOW CTPYKTYpbl perynatopa nepegatovHast pyHkumsa nveet sug (8.95.6):

K, & AE,
Y, =K, -E,+ 2> E -At+Td—", (8.95.6

T = At

roe: K 0~ KO3 PMUMEHT NponopuUmnoHansHOCTK perynatopa (napametp 171 Kp);

Ti — BpeMs nHTerpnpoBaHus perynatopa (napametp 09 TI);

Td — BpeMs anddpepeHumpoBaHus perynatopa (napametp 10 TD).

Ei — pasHOCTb MexXay 3ajaHneM perynsatopa u TeKyLMM 3HavyeHneM Ti KOHTPONMpPyeMOol BENNYNHDI;
AEi - Pa3HOCTb MeXAY ABYMSI COCeQHUMW 3HAYEHUSMU Ei n Ei_1;

At - Bpems mMexay ABYMS coceHUMN U3MEPEHUSIMM Ti " Ti_1 :

n
Z Ei -HakonneHHaa nHTerpanbHasa cyMmma paccornacoBaHui.
i=0

MapameTp 04 nTYPE.SP oTtBevaeT 3a pyHKUMOHMpoBaHue aenbTa-6noka MO-perynstopa (0 — BkntoyeH, 1 -
BblkMoYeH). [lenbTa-6rok oTBeYaeT 3a KOpPeKUMio BHELLHEN 3aA4aHHON TOYKW. BHelwHee 3agaHne MoXeT nocTynaTb Ha
obpaboTky B 6ok perynaropa kak Hanpsimyto (napameTtp 04 nTYPE.SP = 1), Tak n yepes genbta-bnok (napametp 04
nTYPE.SP = 0), Ha BbIxoAe KOTOPOro hopMUpPYeTCH 3Ha4YEeHNe NpMpocTa N3MEeHEHNs BHELLHEro 3aAaHus.

MapameTp 05 nQNT_SP oTBeyaeT 3a KONMYECTBO UCMONb3yeMbIX 3aaHUN:

1 — BHYTPEHHAS 3agaHHas ToYKa;

2 — BHYTpEHHSAS / BHELWWHAS 3aAaHHas Touka.

Mpu BbIGOope 05 NQNT_SP = 1, perynstop 6ynet paboTaTb TONMbKO B ABYX PEXMMAX: PyYyHOU PexXum —
ynpaeneHne BbIXOOOM BPYYHYIO C MepedHen naHemnu KOHTpomnmnepa knasuwamu “Gonblie’-“meHblue” unm ¢ BepXHero
ypoBHs (IMK) v r1okanbHbIl pexum — ynpasnexue MNNO-perynsTopom ¢ BHYTPEHHUM 3aaHMEM.

Mpun 05 nQNT_SP = 2 perynatop MoxeT paboTarth ewe B TpeTbeM pexnme — KACKAOHOM.

MapameTpom 06 nConv BbIGMpaeTCA OAMH U3 LLECTM TUMOB MaTemMaTM4yeckoro npeobpasoBaHms:
1. Egyx =E; (8Ha4enmne 06 nConv = 0)

2. Egyix = ‘E ; (3HaueHune 06 nConv = 1)
3. Egux = l0gE; (3Hauenme 06 nConv = 2)
4. Eguix :eE ; (3HayeHue 06 nConv = 3)
5. Eguix = E2; (3HaveHne 06 nConv = 4)

6. E

1
_— E (3HaueHune 06 nConv = 5)

Mpw BbIGOpe napameTpa 06 nConv = 0 (Eg, x = E) curHan paccornacosaHus npoxoauT Yepes aToT 6ok 6e3

nameHeHnsa (pucyHok 8.95.3). Ecnin BbibpaHHbIi napametpa 06 nConv = 1, TO Ha Bbixoge Gnoka mony4um curHan,
npeacTaBneHHbln Ha pucyHke 8.95.4. B atom crnyyae, npyv Manom paccornacoBaHuM BbIXOOAHOW CuUrHan
paccornacoBaHus OyaeT 6onblue, Yem BxoAHoW. Takum obpasomM, perynsatop 6yaeT GbicTpee pearvpoBaTh NpU Manbix
3HaYeHUsIX paccornacoBaHnsi. Ho npu OomnblUMX 3HAYEHMAX PACCOrNacoBaHUS BbIXOAHOW CUrHam paccornacoBaHust
OydeT 3HauMTENbHO MEHbLUE BXOOHOrO, MO3TOMY perynatop OyaeT MeAneHHee pearnpoBatb, YEM MpU JIMHEWHOM
npeobpasoBaHun. O6paTHbIl 3akoH ByaeTt ans 06 nConv = 4. MNpn manom paccornacoBaHWW BbIXOAHOW curHan 6rnoka
«Tun npeobpasoBaHusa» OyaeT MeHblue OT BXOAHOrO curHana, notomy perynstop OyaeT meaneHHee perynupoBaTh.
Ecnu 3HayeHue paccornacoBaHuns G6yget 6onblue, kK npumepy, 1% OT Avana3oHa M3MepeHus, TO BbIXOAHOW napamMeTp
O6yneT 3HauuTenbHO Gonblue BXOAHOro, MOTOMY perynupoBaHue OyaeT npoucxooutb GbiCTpee, Yem Npu NIMHERHOM
npeobpasoBaHuu.
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-1

E..=E

BbIX

PucyHok 8.95.3 — Npaghuk obpabomku cueHasa paccoanacoeaHusi

.

=E (nokasaHo aonsa cpaBHEHWS C yHKUMEN B = ‘E‘ )

pmm——m- -E

BbIX BbIX

PucyHok 8.95.4 — pacghuk o6pabomku cueHasa paccoanacoeaHusi

MapameTp 07 dTRK oTBe4vaeT 3a yCTaHOBKY Ha Bbixode perynsitropa 6esonacHoro Bosgencteus. B cniyyae
BO3MOXHbIX aBapuiHbIX UMW HELWTaTHbIX cuTyauun, komaHaa 07 dTRK = 1 no3BonsieT nepeBecTy Perynatop B pexum
CJIEOALWETO ynpaenenus (CY). MNpu aToM Ha BbIXOA4e perynatopa ycTaHaBnvMBaeTcsi 3aaHHoe B napameTpe 21 TRK.V
6e3onacHoe MOnoXeHWe WNM OTCMEXMBAETCA 3HAYeHWe [AaHHOro napamMeTpa, €CnvM OH 3anporpaMMmpoBaH Kak
«CBSA3AHHbIN».

MapameTp 08 nMode oTBeYaeT 3a ynpaBeHUE pexumMamu paboTbl perynatopa ¢ nepegHent naHenu unu no
ceTu:

1. 08 nMode = 0 — PYYHOW pexum;

2. 08 nMode = 1 — ABTOMATUYECKN pexum (MOKAJTIbHOE ynpasnexve — NY);

3. 08 nMode = 2 — ABTOMATUYECKUW pexxum (KACKALIHOE ynpaeneHue — KY).

[Mocne nporpamMmmnpoBaHUa KOHTPOMMep HaxoauTCca B TOM pexuMme, KOTOpbI ykadaH B napameTtpe 08 nMode.
MepekntoyeHne mexagy pexumamu paboTbl onvcaHo B pasgene 6.2.3 pykooactBa [MPMK.421457.005 P3O1. Takke
pexvMbl paboTbl MOXHO NepeknoYaTh BHELUHUMW curHanamu, caenae napametp 08 nMode «cBa3aHHbIM». Torga Ha
Bxon npm(08) mopaeTtca curHam C BHeWHWX AauckpeTHbix BxogoB (DIN(06)) wnm gpyronm curHan, vMcnonb3yembli B
nporpaMmMe nonb3oBaTensl.

MapameTp 09 Tl oTBEYaeT 3a BpeMs MHTErpUPOBaHUSA perynaTopa.
MapameTp 70 TD oTBevaeT 3a BpeMsi AudpepeHUMpoBaHNS perynaTopa.
MapameTp 71 Kp oTBevaeT 3a KO3hULMNEHT YCUIEHUS perynaTopa.

MapameTp 12 SP oTBevaeT 3a 3afjaHve perynaTopy.
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MapameTp 713 SP.ext oTBeyaeT 3a MCMNOMNb30BaHWS BHELWIHEro 3afaHust perynatopa. Mpu mcnonb3oBaHum
BHeLUHero 3agaHusa napameTp 13 SP.ext HyXXHO caenaTtb «CBsi3aHHbIMY. [pn 3ToOM B Gr10Ke NOSIBUTCA BXOA C Ha3BaHMEM
npm(13), Ha KOTOPbLIN NOAAETCA CUrHaN BHELIHEero 3afjaHvs. BHelwHuMm 3agaHneM MOXeT ObiTb curHam ¢ aHanoroBoro
BxoAa koHTponnepa (bnoka AIN(05)), nporpammHoro 3agatumka (TM_PRG(57)) nnu niobon gpyroin aHanoroBbIin curHar,
Mcnonb3yeMblil B nporpamme nornb3oBaTensi.

B napameTtp 74 OUT 3anvcbiBaloT NpeaycTaHOBNEHHOE 3HaYeHne aHanoroBoro Beixoaa perynsatopa. C atoro
3HAYeHMs1 HaYHET M3MEHSITCS BbIXOA Perynatopa npu nepexofe ¢ py4yHoro pexvmMa B aBToMaTuyeckui. Takke AaHHbIN
napameTp MUCMosb3yeTcsa AMNs YpaBeHnst BbIXOAOM PErynaTopa ¢ BepXHero ypoBHs (Hanpumep, co SCADA-cUcTeMb).

MapameTp 1715 PV.rng — puana3oH u3MeHeHusi perynupyemoro napametpa. [lapameTrp oTBevaeT 3a
macwtabupoBaHue curHana no wkane 0 — 100% oTHOCMTENbHO Auana3oHa BXOOQHOrO curHana.

B 6onblnHCTBE cry4vaeB, napameTp 15 PV.rng 3agaeTcsa paBHbIM Ananas3oHy usMepeHust gatuvka. Hanpumep,
AN U3MepeHns TemnepaTypbl TepMoMeTpoM conpoTtueneHmss TCM 50M ¢ npeaenbHbIMU rpaHuuamu nsmepenust -50,0
°C... +200,0 °C, grnanasoH uamepeHus 6yaet paseH 250 °C, 1o ectb 15 PV.rng = 250. [jna Takoro avanasoHa BXOAHOro
napameTpa npu 3agaHum SP = 50 °C 1 napameTtpe PV = 60 °C paccornacosaHue 6yaet coctaBnsaTte E = 10 °C, yto
cooTBeTCcTBYET 4% OT AuanasoHa n3mepeHus. B HekoTopbIx cnyyasix, Korga guanasoH U3MepeHus aatymka bonbLion, a
OmnanasoH perynmpoBaHnsi 3HAYUTENbHO MeHbLLE, Anana3oH BXOAHOro CMrHana MoXHo 3agaBaTb MEHbLUe YeM QuanasoH
M3mepeHus gartdvka. [ng npuBegeHHOro Bbille npumepa, ecriv AnanasoH perynupoBaHus TemnepaTtypbl COCTaBnseT
20...120 °C, 10 gmanasoH mamepeHusi 6ypet paseH 100 °C, (75 PV.rng = 100). MNpu Takom Avana3oHe BXOLHOro
napameTpa npu 3agaHum SP = 50 °C n napameTtpe PV = 60 °C, paccornacoBaHue 6yget coctaenatb Te xe E = 10 °C,
HO B MPOLIEHTHOM OTHOLLEHUN 3To 6yaeT paBHo 10%. Takum 06pa3om, YMEHbLUMB AMana3oH BXOAHOIO curHamna, MoXxHo
[oOUTbCA NydLLen YyBCTBUTENBLHOCTU perynsitopa.

Mpu ymeHblieHnn napameTtpa 15 PV.rng cnegyet y4ecTb, Y4TO Npu 3TOM YBENMYMBAETCS YyBCTBUTEMNbHOCTb K
KonebaHMsIM BXOOHOIO CWrHamna, KoTopas MOXET BO3HWKaTb OT BHELUHWX BO3AENCTBUMA M HEraTMBHO OTpaXaTbCs Ha
KayecTBe perynmpoBaHns, OCODEHHO npu MCnonb3oBaHuM AuddepeHumansHon cocTaBnsaowen unum HonbLIoro
KO3(hpMLUMEHTa YCUNEHUS.

MapameTp 76 SP.h oTBevaeT 3a BepxHee orpaHMyeHne 3aaHus perynsatopa.

MapameTp 17 SP./ oTBeYaeT 3a HUXKHEEe orpaHuYeHne 3afaHus perynsitopa.

[Mpu BBEAEHNM BHYTPEHHEro 3adaHus C NepefHer naHenu, nsMeHeHne Hwxke napametpa 16 SP.hwn 17 SP_/
3abnokupoaHo. Ecnv npn nameHeHun BHELLHEro 3agaHuns napaMmeTp, 3HayeHne KOTOporo noctynaeT Ha Bxog npm(13),

6onblue (MeHbLUE) OT 3Ha4YeHus, 3agaHHoro B napameTpe 16 SP.h (17 SP.J), To Ha cymmaTtop NocTynaeT 3Ha4YeHue
paBHoe 3HadveHuto 16 SP.h (17 SP.]). Qnarpamma orpaHnyeHuns 3agaHus npeacraBneHa Ha pyucyHke 8.95.5.

Ecnn napameTp 16 SP.h paBHbIi napameTpy 77 SP./, To 3agaHue 6ynet HeM3MeHHbIM U paBHbIM SP = 16
SP.h =17 SP.I.
SP A
16 SP.h z
MapameTp,
17 SP.1 > nogasaemsin
Pl Ha Bxoq 6roka
s npm(13)
17 SP.I 16SP.h

PucyHok 8.95.5 — [Quazpamma o2paHu4eHUs1 BHeWHe20 3adaHusi

MapameTp 718 SP.r oTBeyaeT 3a CKOPOCTb M3MEHEHWs 3afaHnsa (Tex.eAuHWL Ha MUHYTYy). B 3aBucumoctu ot
3HayeHus napameTpa 18 SP.r, ecTb ABa PEXUMbI 6anaHCUPOBKU:

1. 18 SP.r = 0 — ctatuyeckas 6anaHcmpoBka,

2. 18 SP.r # 0 — puHamn4yeckasi 6anaHcUpoBKa.

®yHKUMOHanNbHasn cxema paboTbl GanaHCMPOBOK Noka3aHa Ha pucyHke 8.95.6.
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PerynvpyeMeld | Posus paboTe  CROPOCTE MaMEHEHMA ‘

napameTp 08 nMode = AAQAHWA
1 | 18 SP.r=0 f
= PV * *FY L
12 SP Ha |
7Y Saparve | cymmarop PaccornacoBaHne
BhyTpeHHHe any pEryNATORY
0 3apaHue )
@l 13 SP.ext | SP Bwion Gnoka:
2 B 07 OUT_FB
| EHEWHEE -
JanaHue
a)
cmamuyeckas banaHcuposka
Perynapyemeia Pesmm paboTel  CROPOCTE MAMBEHEHWA
napameTp 08 nMode 3a0aHHA
- Py - e 18 SP> 0
v 125P Ha Y
L BryTpene Jananke | cymmarop - | . PaccormnacoBaque
aapamme jiwd ekl " -
3P ot SP Brixon Groka:
Bh - 07 OUT_FB
- BluHeE oky
3aganue
6) duHamuyeckas banaHcuposka
PucyHok 8.95.6 — @yHkyuoHarnebHas cxema banaHcuposok denbma-peaynamopa 6noka D_PID(95)
MpumeyaHue. Ha cxeme ycnoBHO MOKasaHO MOMOXEHWE nepeknvaTenen AN pyvyHOro pexuma paboTbl
perynsTopa.

Mpu ncnonb3oBaHMM AMHaMM4ecKkon 6anaHCMPOBKM B KackalHOM pexume yrnpaBneHus (C BHELLHVMM 3agaHueM)
HY>KHO YYUTbIBaTb, YTO U3MEHEHME BHELUHEro 3agaHnst byaet orpaHnyeHo napametpamu 16 SP.h n 17 SP./, a ckopocTb
€ro nameHeHus - napameTpom 18 SP.r. Ha pucyHke 8.95.7 LUTPpMXOBOWM NMHEW NOKA3aHO M3MEHEHWE BHELLHErO 3afaHus,
nogaBaemoro Ha BxoZ rpm(13), a CNNOLWHON NUHEN — pearnbHOe U3MEHEHNe 3afaloLLero Bo3aencTaus perynaropa. Ha
oTpe3ke AB CKOpPOCTb WM3MEHEHWs BHELUHEro 3aJalolero BO3OEeNCTBMS MeEHbLUe CKOPOCTM W3MEHeHMs 3afaHus,
ykaszaHHoM B napameTpe 718 SP.r, noTOMy 3afaHWe paBHO BHELUHeEMY 3ajawollemy Bo3gencTBuioo. Ha otpeske BB
BHELLHee 3ajalolliee BO3AEeNCTBME M3MEHSIETCS C BONbLUEN CKOPOCTbIO, YEM CKOPOCTb M3MEHeHUst 3aaaHus. Ha gaHHom

Anpm(13)
At
CKOpPOCTb M3MEHEeHUs1 3adaHusi tg(a):AZP=188P.r' CneposatensHo, npu tg(B) > tg(a) 3adaHue perynatopy Gydet

rpadonke CKOPOCTb M3MEHEHUS 3aJaloLLero BO3AENCTBUSA NpeacTaBneHa Yrnom HakrioHa OoTpe3ka tg(ﬁ) =

OrpaHN4YMBaTLCA CKOPOCTBIO U3MEHEHUS 3adaHus, U U3MEHATCA - no oTpe3ky bl a He BB-BI. AHanornyHbiv BygeT u
OorpaHnyeHne CKOpOCTU NPW YMEHbLLEHMN BHELLHErO 3a4aHus.

SPA

16 SP.h - H

17SPI L
— - 3AafaHHe perynatopy !
- BHELIHEE 33JaHHe
a - Yron, ONPEAenAWMA MaKCMMANEHYH
CHOPOCTL MAMEHEHHA 330aHMA
B - Yran, oNPeaenAoWKA CROPOCTE HIMEHEHHRA

BHELLIHEND 3FA0A0WEND BOXASRCTEHA

PucyHok 8.95.7 — [uazpamma oepaHu4eHUs cCKopocmu eHelHe20 3adaHusi
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Tabnuua 8.95.2 - PyHKUMM pexmnmoB GanaHCUPOBOK genbTa-perynsaropa 6noka D_PID(95)
CraTnyeckas 6anaHcmpoBka HOvnHamnyeckas 6anaHcmpoBka
MameHeng BHyTpeHHee 3afaHne HauMHaeT 3MEHSITCA OT
33 21{2’;:235“ (c BHyTpeHHee 3afaHne ckaukoobpasHo npuHuMaeT 3Ha4yeHus CTaporo 3agaHnsa 0o 3Ha4YeHUss BBeOEeHHOro
ne?)e,QHeVl naHenm 3Ha4eHne HOBOro 3afaHus HOBOIO 3afaHnsi CO CKOPOCTbIO N3MEeHeHUs 3ajaHuns
Unm rno SPopd SPyew <P 18 SP;p
uHTepdeiicy) oLb NEW
MepeknoyeHne Mpu nepeknioyYeHnn 3agaHne nNpuHUMaeT 33paHme HaumMHaAET 3MEHSATCH OT SHAUEHNS
p p P A p N3MepPSIEMOro napameTpa [0 3Ha4YeHUs! BHYTPEHHero
pexuma paboThbl 3HaYeHVe N3MepseMoro napameTpa
PY _ NY SP= PV 3aQaHnA CO CKOPOCTbIO M3MeHeHus 3aganua 18 SP.r
PV = SP
MepekniodeHne 3agaHune ckaykooGpasHO NPUHUMAaET 3HaYeHue
pexvma paboTbi “3MepsieMOro napameTpa Saparne H‘;;:’MGH”'GTCQ
ny - Py SP PV
MepekriodeHme 3HaueHMe 3aaHNs CkaukooBpasHo M3MEHSIETCS C 3apjaHme HauMHaeT U3MEHATCS OT 3HaqeHNs
pexMa paBoTL! BHYTPEHHETO Ha BHeLLHee BHYTPEHHEro 3HaYEHWs 40 BHELIHETO CO CKOPOCThHO
vy — KY SP. SP nameHeHus 3anaHus 18 SP.r
BHYTP BHEW SPshyre = SPshew
MepeknoyeHne BHyTpeHHee 3afaHue NpuHUMaeT 3HadeHne BHyTpeHHee 3agaHne NprHUMaeT 3HaYeHne BHELLHEro
pexvma paboTbl BHELLHEero 3afjaryumka 3agaryumka
Ky — 1y SPghyrp = SPsHew SPghyte = SPsHew
MepeknoyeHne BHyTpeHHee 3afaHue NpuHUMaeT 3HadeHne BHyTpeHHee 3agaHne NprHUMaeT 3HaYeHne BHELLHEro
pexvma paboTbl BHELLHEero 3agaryumka 3agaryumka
KY —» PY SPghyre = SPeHEW SPghyre = SPBHEW

MapameTp 719 OUT.h oTBeYaeT 3a BepxHee orpaHuyeHne BbIXoaa perynsaropa.
MapameTp 20 OUT.] oTBe4aeT 3a HUWKHEE OrpaHNYeHne BbIXOL4a perynsaropa.

MapameTp 21 TRK.V oTtBeyaeT 3a 3HadveHue OGesonacHoro BO3denCTBMA (paboTaeT TONbKO COBMECTHO C
napametpoMm 07 dTRK). JaHHbIn NnapameTp MOXHO CAenaTb «CBSi3aHHbIMY», UCMONb3ysA Afsi pasHbiX CUTyauuid pasHoe
3HayeHne 6e3onacHoOro BO34encTBmS.

Ecnu perynsatop nepeefeH B pexum CY (napameTp 07 dTRK = 1), To 6rok ycTaHOBKM 6€30MacHOro 3Ha4YeHnst
yNpaBnsoLLEro BO3OEWCTBUA OTKIMHOUUT perynupytowmii curdan yana MO-perynatopa, a Ha BbIXOAe ycTaHaBnuBaeT
BO3J€eNCTBME, 3a4aHHOe nonb3oBaTtenem B napameTpe 27 TRK.V.

MapameTp 22 MAX oTBeyaeT 3a BepxHee 3HaYeHWe YCTaBKU CUrHanmsauuum OTKIMOHEHWUs perynupyemoro
napameTpa OT 3agaHHoOM Touku. Ecnn napametp paBeH yctaBke MAX wunu npesbiwaetr ee (PV2SP+MAX), 10

cpabaTbiBaeT curHanmsaums MAX. COOTBETCTBEHHO, Ha MepefHel NaHenu HauHeT cBeTUThcst ceetoamon A, a Ha
Bbixoge dMAX 6noka D_PID(95) ycTraHoBUTCS normyeckas egmHyLa.

MapameTp 23 MIN oTBevaeT 3a HWXHEe 3HaYeHWe YCTaBKW CUrHanusaumMm OTKIOHEHWUSs perynumpyemoro
napameTpa OT 3agaHHoW Toyku. Ecnn e napametp paBeH unu meHbwe yctaBkn MIN (PV<SP-MIN), To cpabotaet
curHanusaumss MIN. Ha nepegHen naHenu Gyget CBeTUTbCS CBeTOAMOL v, a Ha Bbixoge dMIN 6noka D_PID(95)
YCTaHOBUTCA NorMyeckas eavHuLa.

MapameTp 24 HYS oTBevaeT 3a rMcTepesnc curHanusaumm napameTpa.

MapameTp 25 FF.V oTBe4vaeT 3a npefBapeHne ynpaBnsloLero BO3OeWCTBUSA AenbTa-perynaropa. Ytobbl B
6noke perynsatopa nosiBUICS BXOZ NpeaBapeHusi, napametp 25 FF.V HyXHO coenatb «CBA3aHHbIMY.

MapameTp 26 FF.G oTBevaeT 3a KOA(PPUUMEHT yCuneHus 3HavyeHus npensapeHus perynsatopa. CurHan c
BxoAa napametpa 25 FF.V ycunueaeTtca (ocnabnsaetcs) 3TuMm KoagpULMEHTOM.

MapameTp 27 FF.h oTBe4aEeT 3a BEPXHEE OrpaHUYEHNe NpeaBapennst perynaropa.
MapameTp 28 FF.I oTBeYaeT 3a HKHEE OrpaHNyeHne NpeaBapeHns perynsitopa.

BepxHee M HWKHee orpaHuMdeHve npeaBapeHusi BbICTABNSATCS UCX0oOs C coobpaxeHui 6e3onacHoCTy.
CHauana koapuUMeHT ycuneHus npeasapeHust Kep ycTaHaBnveaeTcs pasHblid Hymo. Torga Hactpausaetcs ML -

perynatop 6e3 npeasapenus. Korga nogobpaHbl KOaddUUMEHTbI Koo Ty Tp, HeoGXoAMMO HayaTb yBenuMumeaTb

k03apdnUMeHT Kpp 10 Tex nop, noka B CUCTEMe He BO3HUKHYT 3aTyxaloline konebaHus npu Kipgp- Koatbduument

ycuneHus curHana npeaBapeHus BolumcnsieTcs Tak (8.95.7):
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roe: Keg - KO3 DULIMEHT YCUNEHUS NpeaBapeHns;

KFFKp
3aTtyxawuine KonebaHus.

KPUTUYECKUA  KO3(hPULMEHT ycuneHma npenBapeHud, npm KOTopoM B CUCTEME BO3HUKAKT

MapameTp 29 COR.V oTBeyvaeT 3a KOPPEKLMIO curHana paccorfnacoBaHus perynsatopa. Napametp genaetcs
«CBSI3aHHbLIM» U, COOTBETCTBEHHO, B Oroke nosisutce Bxoa rmpm(29). Ha aToT Bxo4 nogaeTcsa curHan koppekuun ¢ 6rnoka
COR_ST(93) nnn COR_D(94), koTopbli npeactaBnseT cobow yHKLMIO paccornacoBaHvus Mexay napameTpom
KOppEeKLUMn 1 To4Kon Koppekumm (8.95.8):

VAL ¢or =F(PV250r —SPecg ) (8.95.8)
roe: VAL . - 3HaUeHWe curHana koppekumm (B %), nopaBaemoe Ha Bxoa ripm(29) 6noka PID(60);
PV2. - 3Ha4eHne napameTpa KoppekLmm;
SP. - 3HayeHue Touku koppekuun. [ins Gnoka COR_ST(93) aTo 3HayeHue nocTosHHOEe M 3aAaeTcs

nonb3oBatenem, a ana 6noka COR_D(94) — anHamnyeckoe, M3MEHSIETCS NPU KaXaoM NepekrnioveHumn ¢ pexnva PY B
pexum JTY, 1 npuHMMaeT 3HaueHe napameTpa KOPPEKLIMM B MOMEHT nepekmntodennst SP, . =PV2,.;

F(PV2COR —SPCOR) - (byHKUMA npeobpasoBaHua paccornacoBaHusi PV2, —SP.+ KOTOpas 3ajaeTtcs B
6nokax COR_ST(93) n COR_D(94).

MapameTp 30 COR.G oTBeyaeT 3a k03h(PMLMEHT YCUNEHUSA cMrHana Kkoppekumm. Yem Gonbliue koacppuumneHT
ycuneHua, Tem Oonblue BNUsiHWE curHana KOppeKunn Ha curHan paccormnacoBaHua, u H3060p0T.

MapameTp 37 COR.h oTBeYaeT 3a BepXHee OrpaHMYeHe curHana KoppekLum.
MapameTp 32 COR.I oTBeYaeT 3a HWXKHee orpaHU4YeHne curHana Koppekumm.

MapameTp 33 FB oTBevyaeT 3a obpaTHyl cBs3b. UToObl B Gnoke genbTa-perynatopa MNOSBUNCS BXOA
obpaTHol cBs3n, napameTp 33 FB HyXXHO caenaTh «CBA3aHHbLIMY.
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MpuHUKUN pa6oTbl hyHKLUMOHANBLHOro 6r10Ka

PyHKUMOHaNbHaa cxema AenbTa-perynatopa npeacrasneHa Ha pucyHke 8.95.8.

‘05 nant_SP16SPH
108 nMode 17 SP.L
_____________________ ' - 02 dLoc
U400t s |01 dMan
******** Manual
""""" QT dT
"""""" Dok, 08 nMode :
AR A :
0P| 8 & |06 Out
Mode @ |07 Out_FB

| = |08 Old_Delta

| @ (09D part
L ocomceconc | 10 Old DDel
122 PV Max. I . =
7L 23 PV Min| V5 | L # | 110ld_FF
124 PV Hyst L 30CorG | N perynatop .1_;25 FFV 2 |128P .
----------- : 31CorH ! L npeneapenua |, (26FE.G | = |135P Ext

L32Corl: oo ———— = 108 Delta

Max
7] in . |03 duiax
- |04 dVin

PucyHok 8.95.8 - ®yHkyuoHanbHas cxema brioka denibma-peaynsamopa D_PID(95)

3HayeHve perynupyemoro napameTpa noctynaeT Ha Bxoa 071 PV 6noka v uwHAMuMpyeTCca Ha gucnnee
MAPAMETP. B napametpe 01 nDISP 3apaetcsa Homep gucnnes perynatopa. 3HadeHne 071 nDISP = 0 penaet
perynsTop HeBUAMMbBIM C NepeaHel NnaHenm.

Perynupyembin napameTp noctynaet Ha y3en INP (1), rae cHavana onpenensieTcsi OTKIOHEHME perynnpyemMoro
napameTpa OT 3afaHHOW TOYKM (AeBMaLnoHHasa curHanuasaums). aHHein y3en popmupyeT amckpeTHble curHansl dMIN n
dMAX, koTopble noctynaiT Ha Bbixogbl 04 u 03 6noka D_PID(95). Kpome TOro, AaHHble curHanbl HanpsMyro
«MPUBHA3aHbI» K COOTBETCTBYIOLLMM CUIHaNbHbIM CBETOAMOAAM Ha nepedHen naHenu KOHTponnepa BO3ne mHaukatopa
NAPAMETP.

CurHan B ysne INP (1) noctynaeT B genvTenb, FAe, C Y4eTOM AuanasoHa W3MEHEHWs perynmpyemoro
napametpa (15 PV.rng), nepeBoautcs B 6e3pasamepHyto BenuuuHy (0...100%). Oanee 3HaveHue perynmpyemoro
napameTpa nocTtynaet co 3HakoM “+” Ha CYMMATORP (5).

Y3en copmupoBaHusi 3agaHns COCTOMT M3 HECKOMbKMX OrnokoB. 3HayeHvWe 3adaHHOW TOYKM perynstopa
HaxoauTcsa B napameTtpe 72 SP, KOTOpbIN, NPY HEOBXOAMMOCTHN, MOXHO cAenaTtb «CBA3aHHbIM». [pu Mcnonb3oBaHWn
BHELLUHeN 3aAaHHol Toukn (NnapameTp 05 nQNT_SP = 2), ee 3Ha4yeHue Heobxoaumo 3anuceiBaTh B napameTtp 13 SP.ext
(Takke cpenaB ero «CBs3aHHbIM»). BHelwHee 3agaHve moxeT nocTynaTe Ha obpaboTky B Onok perynstopa Kak
Hanpsmyto (napametp 04 nTYPE.SP = 1), Tak u yepe3 JEJIbTA-BJIOK (2) (napameTp 04 nTYPE.SP = 0),
Ha Bblxofe KOToporo opMUpyeTcs 3HayeHue MpupocTa M3MEeHeHWs BHelLHero 3ajaHus. BHelHee 3agaHue Takke
nocTtynaet Ha Bbixog 13 SP_ext.

MaTemaTtuueckme 6rokmn yana SP (3) ¢ yyeTom 3HaveHui napameTpoB 16 SP.h, 17 SP.I v 18 SP.r cbopmupytoT
noaysen orpaHnyeHus 3agavud. C yana SP (3) curHan 3agaHHOWM TOYKM nocTynaeT Ha Bbixod 12 SP, a Takke — B y3en
BALANCE (4).

Y3en BALANCE (4) otBeyaeT 3a 6e3ygapHoe (NnaBHOE) NEpeKrnioYeHne UM U3MEHEHWE 3aaHHON TOYKM, a
Takke coaepxuT B cebe aenutens, rae, aHanorMyHo 3Ha4YeHWI0 PerynmpyeMoro napameTpa, 3HadyeHue 3aaHHOW TOYKU
nepesoauTtcs B 6e3pa3mepHyto BennumHy (0...100%). CurHan c ysna BALANCE (4) noctynaet Ha CYMMATOP (5) co
3Hakom “-”.
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Ha Bbixoge cymmartopa ¢OpMUpYeTCs CcurHam paccornacoBaHus MeXay perynvpyembiM napameTpoMm W
3afaHMeM B eauHMuax MpoueHTHoOM wkanbl: E=PV-SP. HoOpMMpOBaHHbIA CWUrHam paccorfiacoBaHUs MOXHO
1cnonb3oBaTb B NPOrpaMMe nonb3oBaTens — OH nogaeTcs Ha Bbixod 07 OUT_FB 6noka D_PID(95).

HopmunpoBaHHbIV CUrHan paccornacoBaHus nocne cymmaropa noctynaet Ha y3en CONV (6) maTtemaTnyeckoro
npeobpasoBaHus.

Cnepytowmn ysen - DIR (7) - onpegensieT HanpaBneHne AencTBust perynsatopa (Bblbvpaetca napameTtpom 02
nDIR). Tpu o6paTtHom pencteun perynatopa (02 nDIR = 0), paccornacoBaHue paccuuTbiBaeTcs no dopmyne

E=-(PV-SP).
Mpu npsmom pencteum perynatopa (02 nDIR = 1), paccornacoBaHue paccuuTbiBaeTca no copmyne
E=PV-SP.

Takke eCcTb BO3MOXHOCTb WCMONb3oBaHusA Koppekumn (ysen CORR (8)) curHana paccornacosaHus Mo
AononHuTensHoMmy napametpy. CurHan paccornacosaHust Ep,, nocne 6roka DIR (7) cymmupyeTcss CO 3HadyeHuem

Koppekumm (8.95.9):
E=E,, +(COR.G-VAL . Jocr™. (8.95.9)

CORII
C copmynbl BUAHO, YTO BNWSIHWE Ha paccornacoBaHue, a COOTBETCTBEHHO M Ha perynupoBaHue, 3aBUCUT OT
koadbduumeHTa yeunenma 30 COR.G. Yem 6ornblue KoadhduUMeHT yeuneHns, TeM GonbLue BIUSHUE CUrHana Koppekuum
Ha CMrHan paccornacosaHus, u Hao6opor.
Hanee curHan npoxoauT 4Yepes y3en FB (10), koTopbli oTBeYaeT 3a oTpaboTky obpaTHon cBA3n. UToObI B
6noke penbTa-perynatopa nosiBUICA BXxof obpaTHow cBs3u, napameTp 33 FB HyXHO caenatb «CBsi3aHHbIM». Ha
BbIxoge y3na FB (10) curHan paccornacoBaHusi npumeT crnegytownii Bug (8.95.10):

E = E-(100 — FB). (8.95.10)

CnegylowM WwaroMm CcurHan paccornacoBaHus nonagaet Ha 6nok MNWA-perynuposanua PID (11). NMAO-
perynstop nocTpoeH Takum obpasom, YTo B npouecce paboTbl B KaxAbll MOMEHT BpeMeHu t Ha Bbixode perynstopa
Oynet dopmupoBaTbecs Bo3gencteme Y(t) B 3aBUCUMMOCTM OT BXOAHOro curHana perynatopa E(t) (paccormacoBaHus
Mexay BXoAHbIM napameTpom PV u 3agaHuem perynstopa SP).

3aBMCMMOCTb Mexdy BXOAHbIM curHanom perynatopa E(t) u BbixogHbim Y(t) onpepenseT nepegartoyHas
dyHKUMS  perynatopa. Anroputm npeobpasoBaHus  perynstopa CoOAepXUT Tpu COCTaBrnsowme peryndropa:
nponopunoHaneHas (M-coctaensiowas), nHterpansHas (M-coctasnstowas) n auddepeHumansHas ([-coctaBnsiowas).

C Bbixoga 6roka curHan noctynaet Ha CYMMATORP (13). K cymmaTtopy Takke NogxoauT CurHan npefBapeHus
c yana FEED FORWARD (12). Ytobbl B 6noke MNMNO-perynatopa nosBWnica BxoA npeasapeHus, napametp 25 FF.V
HYXHO cpenaTb «cBA3aHHbIM». CwurHan c 3Toro Bxoda Yycunusaetcs/ocnabnsercs Ko3dMULMEHTOM YCUNEHUS
npeasapeHus Kg, 3agaHHbIM B napameTpe 26 FF.G, orpaHnunBaeTcs yctaBkamu, 3agaHHbIMW B napameTpax 27 FF.h

n 28 FF.I v nogaetca Ha cymmarop. [Apyrumu crnoBamu, BbixogHon curHan c [MU[O-perynatopa cymmupyeTcsa C
BbIXOAHbIM curHanom l-perynstopa kaHana npeasapeHus (pucyHok 8.95.9).

- Kp
E (paccornacosanue) T OuUT QUTFF
A4 Tu = - -
ik 4 &
-« Tn ouTz
CurHan npegeapeHua
pengap KFf

PucyHok 8.95.9 — @yHKyuoHabHas cxema ¢hopmuposaHusi 8bixoda y3na N[-peaynsmopa ¢ npedeapeHuem

BoeixogHon curHan lMN-perynsatopa kaHana npegBapeHns nogaetcs Takke Ha Bbixog 171 o FF 6noka D_PID(95).
B panbHenwem curHan noctynaet Ha y3en orpaHunyeHus LIM (14) cornacHo napameTpoB 19 OUT.h n 20 OUT.I

[anee perynvpylowuii curHan npoxoauT Yepe3 ONOK yCTaHOBKM Ha Bbixoge perynsatopa GesonacHoro
3HayeHuss Bo3aencteusa (y3en TRACK (15)). Ecnu komaHga Ha ycTaHOBKY 6e30MacHOro MorioXeHUst OTCYTCTBYET, TO
pPEerynupyoLmMin curHan npoxoamt 4depe3 3ToT 6nok 6e3 uameHeHwuin. CurHanm KOMaHAbl Ha YCTaHOBKY 6e30MmacHoro
nonoxeHus 3aBoantcst Ha Bxog npm(07), anst yero napameTp 07 dTRK Hy>XHO caenaTtb «CBA3aHHbIMY.

MoToMm curHan npoxoamT Yepes 6rok Beibopa pexuma poboTsl perynatopa MODE (17) (PYYHOW / ABTOMAT).
Bbibop pexmma poboThl OCYLLECTBNSAETCA C NEepeaHer NaHeny KOHTponnepa unu 3agaetca B napameTtpe 08 nMODE. B
aBTOMaTMYECKOM pexumMe poboTbl perynypyrLnii CUrHan genbTa-perynsitopa HanpaensetTca Ha Boixog 06 OUT, a B
PYYHOM pexuMme - ynpaBrieHue OCYyLLEeCTBSETCA C nepeaHen naHenu npnbopa nnu no nHtepdpency. Ecnu ynpasneHve
OCYLLIECTBNAETCA NO MHTepdeincy, To 3HavyeHne nepemelteHns MM sanuceiBaetca B napameTtp 74 OUT.

Beixoabl 08 o_delt, 09 d_part n 10 old_delt 6noka pgenbTa-perynsatopa sBMsSOTCA cnyxebHbiMu. B cBsaAsu ¢
NOCTOSIHHOW paboTol Hag YCOBEPLUEHCTBOBAHWEM MPOrPaMMHOro obecneyeHust KOHTposriepa M BO3MOXHbBIM
M3MEHEHMEM Ha3HaYeHWI JaHHbIX BbIXOAOB, MCMNOMb30BaTh UX B MporpaMMax Monb3oBaTens He peKoMeHayeTCs.
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MpuMep NpMMeHeHUA

Ecnn TpebyeTcsi BbicOkasi TOYHOCTb MNOAAEPXKAHWA PerynupyemMoro napameTpa Ha 3adaHHOM 3HayeHuw,
BO3HUKAET HeobXoAMMOCTb MWCMOMNb30BaHWA MapanienbHbIX KOHTYPOB perynupoBaHus. TWNUYHbIM  NPUMEPOM
napannenbHOro KOHTypa siIBNSIeTCH CUCTEMA, Y KOTOPOW M3MePUTENbHbIN NapaMeTp O4WH, @ Perynupyowmx OopraHoB —
[OBa: B OCHOBHOW NMHMK 1 B 6annacHown (pucyHok 8.95.10).

CcHoBHOA T - perynaTop

OCHOBHAS NUHMS PerynipyeMeld napametp

] ‘

TennooBMEHHKMK

= :1

SP(53) 2
H =
|

00,
1l Kp=2.
npw(28) 30 den q
15 5P.ct=0
14 0LT=0,

15 P¥.rng=100.

PucyHok 8.95.10 - lNpumeHeHue Oenibma-pezynsimopos

Ha pucyHke 8.95.11 unsobpaxeHa peanusauumsi npuMepa Ha OcHoBe dyHKUuoHanbHoro 6noka D_PID(95)
koHTponepa MWK-51. 3HauyeHns cBoWcTB GNOKOB AaHHOW Mporpammbl MpuvBeAeHbl Ha pucyHkax 8.95.12 — 8.95.17.
FBD-cbain npumepa nporpaMmMbl OOCTYNEH ANs ckayMBaHua C oduumansHoro camnta npeanpuatua MUKPOJT
(Analog_D_PID.zip).

Ferynupyemeld napameTp OcHoeHo# MNMWO-perynatop
D_PID{95) 3
01 nlMP=1. 01 nOIEP=1. o1 [ drAAR
02 KTTYPE=0. il aer 02 nDIR=0, oz[dlon
03 CFLT=0:00:01.0 | —— gi nﬂ_ﬁzﬂép A 03[ dMAx
04 Blas=0. i =PEUnafdnaim
05 OUT hetop, | DE[dMA 05 WONT_SP=t. | 0s [DIT_deh Brixod Ha BEHTMIE,
06 LT =0, -0, o[ OLT CTAHOENEHHEIA
08 MAIN=20, A Tle00:00.0 | 08[o_der E OCHOEHOM NHHHK
03 HS=0. 04| OUT SCAL 10 TO=0:00:40.0 | 03] d_part
10 IN_H=0. 11 Kp=1. 10 ad_delt
1 Ih_L=0. 12 =F=50. 1 [a_FF
12 P=0, b5 oLT 13 SP.axt=0. 2=
Blb 15 | SP_ext
= 15 PY.rng=10D. =X
Brlxog Ha BEEHTHIE,
Bcnomaratens e MMO-perynatap YCTAHOBNEHHEIR B Bafnac
D_PID{95) [ |
01 nOISP=2. 01 [ drAAR
02 nDIR=0. 02
0% nETR=0. 03
FY 01 04 nTYPESP=0. |py
05 AT _EP=1, 0
06 nCony=0, o6
npmi) 13 g;ﬂﬂ;ﬂ,_ o7 [OUT_FE

03 TI=0:00:30.0 | 08{o_delt
10 TO=0:00:00.0 | 03[d_part

11 kp=2. 10 ad_delt
L npr@3) 3045 spap, 11 [o_FF

13 EP.exe=0, 1z [P

14 OLT=0.

R L L

PucyHok 8.95.11 — Peanusayus npumepa e pedakmope AJTb®A
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lMapamempe! anzobnoka | bazoebid aapec Bnoka 0 MNopagKoBbid Homep [ 1
Homep | Wkp | HaseaHwe SHAYEHHE CEAzaHBIA N-p
1 nIMNP Homep exoaz 1,000
2 NTYPE  Twn aHanoroeoro exoas 0.000
3 FLT BpeMeHHaA NOCTOAHHAA 3KCNoHeHuManed, . 0:00:01.0
4 BIAS CMELWEHHE (H.M, MCM, ANA KOMMEHCSWMK B .., 0,000
5 QUT.h  LKana Belx0AHOMD CHEHaNE (BEpxXHAA rpa,., 100,000
& ouT | LLkana BelXOAHOMD CHIHANA (HM¥HAA rpa... 0,000
7 Ak YCTABKA CHIHANH3AUAN ADCTHHEHHA Bxo.., 50,000
8 MIN ¥CTAEKE CHPHANKZALKK AOCTHHEHHA Bx0.., 20,000
9 HYS FMCTEPESHE CHIHAMM3ALUMH 0.000
10 N_H MNapareTp KanMBposKK 0,000
11 N_L TMapaMeTh KanHEposKH 0.000
12 Py 3HaqeHHE NapaMeTpa, NoAagaeMoro Ha g, 0.000
|
fix l HEL ” oK l

PucyHok 8.95.12 - lapamempesi 6rioka AIN(05)

Mapantempe! anzobnoka | bazoseid agpec bnoka 0 Mopaakosbidi Homep | 5
Homep LUnp HazeaHHe SHaYEHHE CEA3aHLIA N-p
1 noUT HoMep aHanorosoro Boixoaa 1.000
z offset  Crewenne 0,000
3 gain ¥CHNEHHE 1.000
n HELF I [+]4 l
fix l l

PucyHok 8.95.13 - lNapamempsi 6r10ka AOT(08)

lMapamempesl anzobnoka | basoebid agpec 6noka| 13 Nopsaakosbid Homep | 3
Homep Lndp HassaHke SHEHEHHE CEASEHEIA N-p
1 nDISP Haomep awcnnea 1.000
2 nbIR HanpaeneHve ASHCTEMA perynAaTopa 0,000
3 nsTR CTpYKTYPa perynATopa (napaensHeid,no.,. 0,000
4 nT¥P..  0-AHHAMHYECKHA 1-CTaTHYECKHA 0,000
=) nQM...  1-BHYTPEHAA 334aH3A TOHKE; 2-BHYTpeHA... 1,000
-] nCony TN NpeobpasosaHua 0,000
7 dTRE HrHaN ¥CTaHOBkK HA Bbix0AE perynAaTop..., 0.000
g nMode  Pexwm pafoTel 1.000
9 TI BpeMa HHTEM PHPOEAHHA 0:10:00,0
10 0 BpemA amibbepeHLMpOBaHHA 0:00:10.0
11 Kp KoathHMUHEHT YCHNEHNSA 1.000
1z SP JafaHHe 50,000
13 SP.ext  BHEWHEE 334aHKHE 0.000
14 ouT Beixoa perynatopa 0.000
15 PV.rng  Auanasod 100,000
16 SP.h BepxHee OrpaHHYeHHeE 3343aHHA 100,000
17 SP. HiiHES OrpaHH-EHHE 3a48HHA 0.000
15 SP.r CKOPOCTE M3MEHEHMA 3a4aHKA 0-cTaTkye,,, 60,000
19 OUT.h  BepxHee OrpaHMHeHHe BEIxX0AS 100,000
20 ouT.l HH#HER OrPaHHHEHHE Bhix0Aa 0,000
21 TRE.Y  3HaueHwe BesonacHoro BosAeMCTENA 0.000
22 Mas MHCTEPESHE CHMHANHZALLHH 100,000
23 MM 0.000
24 HY¥S 0.000
25 FF.W 0,000
26 FF.G 0,000
27 FF.h 0.000
25 FF.l 0,000
29 CORM 0,000
30 COR.G 0.000
31 CORG 0,000
32 COR 0,000
33 FEB 0.000
" l HELP ” QK l

PucyHok 8.95.14 - MNapamempsi 6r1oka D_PID(95)
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lNapamempel anzobnoka | bazoebld agpec bioka 0 MNopaakoBbId HoMep | 6
Homep | LWkbp HazgaHne 3HAYEHHE CBAZaHLIA N-p
1 nouT HoMep aHanorogoro BelXoAa 2.000
2 offset  CHeweHHe 0.000
3 gain ¥CHNEHWE 1.000
a HELF Ok
fix l ] [ l

PucyHok 8.95.15 - lNapamempsi 6rioka AOT(08)

MMapanemps! anzobnoka | bazoesid appec Gnoxa 0 MopagKoebid HoMep | 2
Homep  Wkbp | HaseaHWe SHaYEHHE CEA3aHEIA N-p
1 5P SHaYEHHE YCTIBKH 0,000
a HELF [ [s114 l
fix l l

PucyHok 8.95.16 - lNapamempsi 6rioka SP(53)

Mapamemps! anzobnoka | bazoebid agpec bnoka| 46 MNopaaxoebid Homep| 4
Homep | Wkbp | HassaHwe 3HAMEHHE CEA3aHEIA N-p
1 rDISP Homep ancnnes 2.000
2 IR, HanpaeneHne AsFACTEHA perynaTopa 0,000
3 n3TR CTRYKTYRa PEryNATOPA (NapaeneHeid,no,.. 0,000
4 NTYP...  O-AHHAMHHECKHA 1-CTATHHECKHA 0,000
5 nQN...  1-BHYTPEHAA 3343H3A TOYKS; 2-BHYTPeHA. .. 1.000
& nZony  Trn npeoBpasosaHHA 0,000
7 dTRE HrHan YCTAHOBKK HA BEIX0AE perynATop... 0,000
g rMode  PesuM paboTel 1.000
9 TI EpemMA MHTEr pHpoBaHHA 0:00:30.0
10 O Bpena anddepeHuposaHua 0:00:00.0
11 Ep FoadHUHEHT yonneHns 2,000
12 P SaaaHHe 0,000 CEAZAHBIA M-p
13 SP.ext  BHEWHEe 334&HHE 0.000
14 aut Brixoa perynAaTopa 0.000
15 PY.rng  Auanazod 100,000
16 SP.h EepxHEE OrpaHuHeHHE 3348HKA 100,000
17 P HH#HEE OrpaHHYEHHE 33A3HHA 0,000
18 SP.r CKOPOCTE H3MEHEHWA 3a4aHHA O-cTaThde,,, 60,000
19 QOUT.h  BepxHee orpaHMueHHe BEXOAS 100,000
20 ouT.l HH#HES OrpaHHHEHHE Bbix04a 0,000
z1 TRE.V  3Ha4eHHe Ge30nacHoro osAACTEHA 0,000
22 M CHCTERESHE CHMHANMZSLHH 100,000
23 MIN 0.000
24 HY¥S 0,000
25 FF.¥ 0,000
26 FF.G 0,000
27 FF.h 0,000
28 FF.l 0.000
29 CORY 0.000 CEA3aHEN M-p
30 COR.G -1.000
31 CORA 100.000
32 CORL 0.000
33 FEB 0,000
fix l L ” o« |

PucyHok 8.95.17 - MNapamempsi 6r1oka D_PID(95)

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_95.fbx)
lMocmaHoeka 3adayqu: Heobxogmmo opraHusoBaTtb [MW[-aHanoroBoe perynupoBaHue, C WCMONb30BaHUEM

JenbTa perynaTopos.
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PeweHue:
AIN{DE) 1 D_PID{95) 2

01 nINP=1 dRAM
02 nTVPE=0 01| dERF: dLOC
03 eFLT=0:00:000 | [ AA
04 Bl4E=0. a2l dmss EL
5 QLT_H=100, — AT delt
6 DIT_L=0. AT .
0T WAL, o3{ drair v T FE AHarnozossbll 8bi800.
0 PIN=0. o_delt
08 Hrg=0. Oaf QUT_FEAL a_part
100 IM_H=0. od_delt
11 IM_L=1, 5[ ouT i = FF
12 F=0. 15 Py_RNG=100, K

15 TF_H=100. 15 [SP_EXT

—A17 ZP_L=0.

AHarnozossll 8800.
AHarnoeosbil denlbma

rna-Peeynsamop.
lpumeHsiemcs Onsi
opaaHu3ayuu
aHarsoeosoeo M/
peaynuposaHusi

PucyHok 8.95.17 - lNpumep ucrnonb3ogaHusi 6rioka D_PID (95)
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8.96 D_PID_I(96) - enbTa-perynsatop UMNysbCHbIN
Ha3snayeHue

®yHKUMOHanNbHbIN 6ok (pucyHok 8.96.1) npeaHasHayveH Ans nocTtpoeHus koHTypos lMUO-perynupoBaHus ¢
MCMOSb30BaHNEM UMMYNbCHBIX UCMOMHUTENbHBIX MEXaHN3MOB.

02[dlac
b 03[ dREx
04 nTTPE.SP=0, [04[dFIN
05 nEnt3P=1. 05 [J0F
0F TRV =0, 06 [ J0M
07 dTRK=00. of [o0T
_P¥ ™1 Ing nRACDE=1. 0E[O0T_FE

03 T eerl=0:01:03.0 | 03[ o_dalt
{0 Tmin=0:00:03.0 10 [d_part
11 Tdly=0:00:02.0 |1 [od_del
12 TI=0:05:00.0 12 [=_FF
13 TO=0:00:00.0 |13 [EF_

14 KP=0.4 14 [Tstop
,\_/,15 EP=E0. 15 _ext

PucyHok 8.96.1 - ®yHkyuoHanbHbIt 6ok D_PID_1(96)

®yHkumoHaneHbIn 6nok D_PID_[(96) BbinonHaeT dyHkumnmM HacTpanaemoro MNO-nmnynbcHoro perynstopa c
OONONHUTENbHBLIMY BO3MOXHOCTSIMU, TAKUMU KakK:
1. BHyTpeHHsiA obpaTHas CBsi3b;
2. dopmupoBaHue Ha Bbixofe perynatopa 6e3onacHoOro Bo3gencTBns (OTKPbITO/3aKpbITO) MO BHELLHEN KOMaHAeE;
3. 4 pexxvma paboTbi:
* PYYHOW — ynpaBneHue ¢ nepegHen naHenu;
* nokanbHbIn — ynpasnexue MAO-perynatopom ¢ BHYTPEHHUM 3ag4aHneM;
* KackagHbli - ynpasneHue MNMNO-perynaTtopom ¢ BHELLHUM 3a4aHWEM UMK 3afaHMeM OT NPOrpamMMHOro 3a4aTyvka;
* criefsilini — OCTaHOBKa perynsatopa Cc aBTOMaTUYECKUM CIEXEHVMEM 3a NMONIOKEHWEM UCMONHUTENBHOIO MexaHn3ma no
NHUKM 0B6paTHON CBA3W;
4. dyHKUMS NpeBapeHns YNpaBnstoLWLero BO34encTBUS perynsaropa;
5. ®yHKUMA KOpPEKLMN CUrHana paccornacoBaHuns perynsaropa.
6. Crpyktypa dyHKUMOHanbHoro 6noka D_PID _1(96) no3BonsieT wWCNonb3oBaTb HECKONbKO Takux GIiOKOB,
3aEeMCTBOBaHHbIX ANA YNpaBneHWs OOHWM KOHTYpoM. CTPYyKTYpy KOHTypa MOXHO HapaluMBaTb KakK «B AOMHY»
(kackagHOe M MHOroKkackagHoe perynMpoBaHuE), Tak U «B LUMPUHY» (COCTaBMeHWe napanmefibHbiX KOHTYpOB
perynupoBaHusi, Korga, K npuMepy, U3MepuTenbHbI NapameTp OAMH, a Perynupylolmx OopraHoB — [Ba: B OCHOBHOMN
nHUK 1 B GarnacHon).
7. B cTpykType perynstopa npucyTcTBYeT cneuunanbHbii A-GnokK, KOTOpbIA MO OMpeaeneHHOMY 3aKoHY
KOpPPEKTUPYET 3aJaHHylo TOuky, obecneumBasi Tem cambiM 6e3yfapHOCTb MEPeXodoB Ha APYryl 3afaHHYyl TOYKY
noboro n3 perynatopoB B kackage (a He Tonbko MASTER-perynstopa B 06bI4YHbLIX CXemax) U, KpoMe TOro, noBbiluaeT
YCTONYMBOCTb CUCTEMbI B LIENTOM.
8. Hanvune HenunHemnHow oTpuuaTensHOW Lenu obpaTtHon cBaA3n mexay perynatopamu (FB, FeedBack). Ona
obecneymBaeT 3HauMTENbHOE YBENUYEHMEe 3arnaca YCTOMYMBOCTM CUCTEMbI, @ TaKke YMpowaeT ee HaCTPOWKy.
OtpabatbiBas obpaTHyto CBA3b, perynaTopbl OyoyT camu cebs KOHTPONMpOoBaTb B Criydyae BO3HMKHOBEHUM OOMbLUMX
3HaYeHU paccornacoBaHus.
9. Hanunune Heob6xoanMbIX BXOA0OB 1 BbIXOA40B 0OpaTHOW CBA3U (DYHKUMOHAIbHBIX GIOKOB NMO3BONSAET NOCTPOUTL
Ha 6a3e Heckonbkux D_PID_1(96) MHOrocBsA3HbIN perynsatop.

Brnok ocywectenaetr [NWO-anroputm obpabotkn BxogHoro curHana. KomnoHeHwtsl M-, WU- wn  [O-,
npegHasHayeHHble Ans  obpaboTkM BXOOHOrO CurHama, MoryT ObiTb  aKTMBM3MPOBAaHbI WU BbIKIIOYEHbI B
MHOUBMAYaNbHOM nopsiake. ATo No3BoNsaeT koHdurypuposaTs [1-, MW-, MO- u NMUAO-perynatopsbl.

MapameTpbl hyHKLUMOHaNbLHOro 6noka
Bxoabl, napameTphbl 1 BbixoAbl 6ri0ka NpeacTaBneHbl B Tabnvue 8.96.1.

Tabnuua 8.96.1

Bxogbl — napamMeTpbl — BbIXOAbI
No | OGo3HaueHue Owana3oH 3HaueHue no HasHa4yeHune
3Ha4YeHUn YMOM4aHuIo
Bxoabl
01 [ PV | | | Bxop perynsTopa
MapameTpbl
01 | nDISP | 0-9 | 1 | Homep avcninest

MpogomxkeHne Tabnumupl 8.96.1
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02 | nDIR 0/1 Hal‘lpaBJ‘IEHlile ﬂeVICTBVIvﬂ perynaTopa
(0-o6paTtHbIN, 1-NpsiMon)
03 | nSTR 0/1 0 Crpyktypa perynsTtopa (0-napanenbHblii, 1-cmeLlaHbin)
04 | nTYPE SP 0/1 0 Twn BHewWwHero 3aaaHus. 0-anHammyeckoe, 1-
— CTaTUYeCKOE.
05 | SP.Q 1,2 0 1 — BHYTpPEHHSs 3ajaHHas TOYKa;
2 — BHYTpEHHSAS / BHELWIHAS 3aaHHas Tovka
y=x
y=SQRT(X)
06 | NCONV 0,1,23,4,5 0 y=logX
y=eX
y=x2
y=1/x
KomaHga ycTaHOBKM Ha BbIXOAe perynatopa
07 | dTRK 0/1 0 6e3onacHoro 3HayeHust BosgencTaus (napameTp 21
TRK_VAL)
08 | nMODE 0,1,3 0 Pexwnm pabotbl (0-PY, 1-11Y, 2-KY)
09 | tCTRL Bpewms 0:01:03:0 Bpemsa mexaHuama
10 | tMIN Bpewms 0:00:00:1 MuHUManbHasa oIMTEeNbHOCTb MMNYIbCa
11 | tDELAY Bpewms 0:00:00:1 3agepxka mexay BkntodeHuamn (dUP-dDN, dDN-dUP)
12 | TI Bpewms 0:02:00:0 Bpems nHterpmpoBaHusa perynatopa
13 | TD Bpewms 0:00:00:0 Bpems anddepeHumnpoBanusa perynaropa
14 | KP BelyecTBeHHoe 1 KoachdumumeHT yecunenus perynsatopa
15 | SP BellecTBeHHoe 0 3agaHue perynstopy
16 | SP_EXTERN BellecTBeHHOe 0 BHellHee 3agaHne perynaropa
17 | OUT BeulectBeHHoEe 0 Bbixoa perynaTtopa
18 | PV_RANGE BeluecTtBeHHOE 100 [nanasoH M3MeHeHMs perynMpyemMoro napameTpa
19 | SP_H BeliecTtBeHHOE 100 OrpaHnyeHve 3agaHus (BepxHee)
20 | SP L BeluecTBeHHOE 0 OrpaHnyeHve 3agaHus (HKHee)
21 | SP_RATE BeuwlectBeHHoe 100 CKOpPOCTb M3MEHEHUS1 3aaHUst
22 | POz BeuwlectBeHHoEe 0 NonoxeHne mexaHnama
23 | TRK VAL BeulecTtBeHHoOe 0 3HayeHne 6e3onacHoOro Bo3gencTBus
24 | PV_MAX BellecTtBeHHOE 0 YCTaBKkM cMrHanusaumm OTKIOHEHUS PerynmpyemMoro
napameTpa OT 3ag4aHHOW TOYKU (CMrHanusauus
25 | PV_MIN BelectBeHHoe 0 [eBMaLVMOHHaS)
26 | PV_HYS BellecTBeHHOe 0 'McTepesnc curHanusaumm napameTpa
27 | FF_VAL BeulecTtBeHHOE 0 MpenBapeHue ynpaBnsawLEro BO34ENCTBUS perynaropa
28 | FF_GAIN BellecTBeHHoe 0 KoadhdmumeHT ycunexHue npegsapeHus
29 | FF_H BelyecTBeHHoe 0 OrpaHuyeHve npeaBapeHns (BepxHee)
30 | FF L BellecTBeHHOe 0 OrpaHuyeHne npegBapeHns (HUXHee)
31 | COR VAL BewecTeeHHOB 0 Bxopn 3BeHa koppeKLun perynMpyemoro napameTpa
perynaTopa
32 | COR_GAIN BelyecTBeHHoe 0 KoachdumumeHT yecuneHus curHana koppekuum
33 | COR_H BeliecTBeHHOE 0 OrpaHnyeHve curHana koppekuum (BepxHee)
34 | COR L BeluecTBeHHOE 0 OrpaHuyeHne curHana Koppekumm (HuxHee)
35 | FB BelectBeHHoe 0 ObpaTHasi cBsi3b
Bbixoabl
01 | dMAN 0/1 CocTtosHue perynartopa
02 | dLOC 0/1 VMcnonb3yemasi 3agaHHas Toyka
03 | dMAX 0/1 CurHanunsaums npeBbILLEHNS BXOOAHBIM NapamMeTpom
yctaBkn MAX
04 | dMIN 0/1 CvrHanusauus npeBbILLEHVS BXOAHLIM NapaMeTpom
yctaskn MIN
05 | dUP 0/1 Boixog perynatopa. Curnan «BOJbLUE»
06 | dDN 0/1 Bobixoa perynaTtopa. Curban « MEHbLUE»
07 | OUT BeuectBeHHoe Bbixog yHKUMOHansHoro 6rnoka
08 | DELTA BewecTBeHHoe PaccornacoBsaHue perynartopa
09 | Old DELTA BewectBeHHoe Mpeablayllee 3Ha4YeHWe paccornacoBaHus peryngropa
10 | D_part BelecTBeHHoe 3HaveHve anddepeHumnansHon yactu ML perynaTtopa
11 | Old_DDELTA BelectBeHHOE Mpeabiaywee 3HayeHne auddepeHumana
paccornacoBaHusi perynsitopa
12 | Old FF BeuectBeHHoE Mpeabiayliee 3HaYeHVe curHana npegsapeHuns
13 | SP BewecTBeHHOe BHyTpeHHee 3agaHue perynsatopa
14 | tSTOP Bpems oTpaboTku npeabiayLiero Takra
15 | SP_EXT BellecTBeHHOE BHeluHee 3agaHne perynaropa
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MapameTp 071 nDisp 3apaetT Homep aucnnes perynstopa. MakcumanbHOe KONMMYeCcTBO WCMOfb3yembiX B
nporpamme koHTposnnepa perynstopoB (ML - aHanoroebix, MW - umnynbcHbix, MW - kackagHbix a Takke genbta-
perynatopoB) — 9. Kaxabli perynsitop JOMKEH MMETb CBOW YHUKanbHbIA HOMEp, MO KOTOpoMy OyaeT npousBoauTcs
naeHTndukauns perynatopos Ha nepefHen naHenu koHTponnepa (aucnnen Ne).

MapameTp 02 nDIR onpenenseT HanpasneHve Aenctens perynatopa. lNpu obpaTtHom AencTBumn perynatopa
(02 nDIR = 0) paccornacoBaHue paccuuTbiBaeTcs no opmyne e = —(pv - sp). Bbixog perynatopa 6yget yBenmunsaTbes
(BkntoveHne auckpeTtHoro Bbixoga BOJIbLUE), ecnu perynupyembii napameTtp 6yaet MeHblle 3ajaHus, M HaobopoT,
yMeHbLUIaTbesa (BKMoYeHne anckpeTHoro Bbixoga MEHBLUE), ecnu perynupyembiii napameTp 6yaet Gonblie 3agaHus
(8.96.1):

02 nDIR = 0: PV <SP = OUT T (,D,VICKp.BbIX."" E"") ) (8.96.1)
PV > SP = OUT { (anckp.ebix."M")
Mpn npamom pevicteum perynatopa (02 nDIR = 1), paccornacoBaHue paccuuTbiBaeTcss no copmyne
E =PV -SP. Bbixog perynatopa OygeT yBenuuuBaTbCa (BkMoueHue auckpeTHoro Bbixoga BOJIbLIE), ecnu
perynupyembin napameTtp 6yaeTt Gonblue 3agaHus, M HAobOPOT, YMEeHbLUaTbCHA (BKMIOYEHUE AWCKPETHOro BbIXOoAa
MEHBLLUE), ecnu perynupyemsivi napameTtp 6yaeTt meHbLue 3agaHns (8.96.2):

02nDIR = 1: PV > SP = OUT T (avckpBbix."B")

PV < SP = OUT { (auckpsbix."M") (8.96.2)

MapameTp 03 nSTR onpegensieT CTPYKTypy perynatopa:

1. 03 nSTR = 0 — napannenbHas;

2. 03 nSTR = 1 — cmeLlaHHas.

Anroputmuyeckne cxembl MUO-perynatopa B cnyvae napanfenbHON U CMEeLIaHHOW CTPYKTYPbl NMokasaHbl Ha
pucyHke 8.96.2.

Kp &p
' +
Eff) lt + + it Elt) L l df + Yit)
E_!'dr —O— - at —O0—
d d
- it
T it < dt
a) 6)

a — napannensHas cmpykmypa [M1[-peaynsmopa; 6 — cmewarHas cmpykmypa [M1[-peaynsmopa.
PucyHok 8.96.2 — Cmpykmypsbi [T/[J-peaynsmopa

CornacHo pucyHka 8.96.2, ana napannenbHoW CTPYKTYpbl perynsatopa nepeaatovHas oyHKUMSA MMeeT BUA:
1t dE(t
Y(t)=K -E@t)+—[E(t)dt+T dE®) , (8.96.3)

p '|'I 0 d

Onsi cCMeLluaHHoMn CTPYKTYPbI perynatopa nepegatoyHas beHKLl,Mﬂ nMmeetT Bma:

Kp ! dE(t
Y =K -Et)+ P [E@ats T IEY (8.96.4)
p T o d
i
rae: K, — KoadhdmumeHT nponopumoHanbHOCTK perynaTopa (napameTtp 14 KP);

Ti — BpeMs MHTerpupoBaHus perynartopa (napametp 12 TJ);

Td — BpeMsa anddpepeHumpoBaHus perynatopa (napametp 13 TD).

CymMmapHO: Npu MCNOMb30BaHNM CMELUAHHOW CTPYKTYPbl PErynaTtopa, B CPaBHEHWUU C NapannernbHON, BMaHue
UHTerpansHou coctaensioLen T; ysenuunsaetcs B K, pas.

®opmynbl (8.96.3) n (8.96.4) cooTBeTCTBYIOT nepegaToyHbiM yHKUuAM aHanorosblx MAO-perynatopos. B
perynatopax koHTponnepa MUK-51 ncnonb3aytoTcsa npubnukeHHsle oopMyrbl pacyeTa nepeaaToyHbIX YHKLUIA B CBS3N
¢ TeM, yTo MUK-51 aBnseTcsa undpoBbiM ycTponcTBOM. COOTBETCTBEHHO, pacyeT UHTerpansHon n anddepeHunansHom
COCTaBAOLWNX BbINOMHAETCA YMCMOBBIMU MeToAamMu (C BbICOKOW TOYHOCTBIO) C MOMPaBKOW Ha AMCKPEeTU3aLuil BO
BPEMEHM 3Ha4YeHns paccornacoBaHus. Takum obpasom, nepegatovHas dyHkuma MAO-perynsatopa ons napannenbsHown
CTPYKTYpbl MMeeT BuA (8.96.5):
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13 AE.
Y, =K, B, +=— Y E -At+Td=_", (8.96.5)

Ti i=0 At

ONsi CMEeLLaHHOW CTPYKTYpbl perynatopa nepegatovHast pyHkumsa nveet sug (8.96.6):

K, & AE,
Y, =K, -E,+ 2> E -At+Td—", (8.96.6)

T 5 At

roe: K o~ Ko3adhPMUMEHT NponopLmoHansHocTK perynatopa (napametp 14 KP);

Ti — BpeMs MHTerpnpoBaHusa perynartopa (napametp 12 TJ);

Td — BpeMs anddepeHumpoBaHus perynatopa (napametp 13 TD).

Ei — pa3HOCTb MEXAY 3aJaHNeM perynatTopa v TEeKyLLUMM 3HavyeHeM Ti KOHTPONUMPYEMOW BEMNUYMHBI;
AEi - pa3HOCTb Mexay ABYMS COCeQHVMMW 3HAYEHUAMMU Ei " Ei_1;

At - Bpemsi Mmexay aByms coceaHumu uameperusimn 1, u T, ,;

n
Z Ei -HakonneHHaa nHTerpanbHaa cymma paccornacosaHle.
i=0

MapameTp 04 nTYPE.SP oTtBevaeT 3a pyHKUMOHMpoBaHue aenbTa-6noka MQ-perynstopa (0 — BkntoyeH, 1 -
BblkMoYeH). [lenbTa-6rok oTBeYaeT 3a KOpPEeKUMIo BHELLHEN 3aA4aHHON TOYKW. BHellHee 3agaHne MoXeT noctynatb Ha
06paboTky B 6rok perynatopa kak Hanpsmyto (napameTtp 04 nTYPE.SP = 1), Tak u Yyepe3 genbta-6nok (napametp 04
nTYPE.SP = 0), Ha BbiIxofe KOTOporo hopMUpyeTCHa 3HaYeHne NpmMpocTa N3MEeHEHNs BHELLIHErO 3a4aHus.

MapameTp 05 NnQntSP oTBeYaeT 3a KONMYECTBO MCMOMb3yEMbIX 3aJaHUIA:

1 — BHYTPEHHSIA 3adaHHas TOYKa;

2 — BHYTpeHHSs / BHELWWHAS 3aAaHHas Touka.

Mpu BbiGope 05 nQntSP = 1, koHTponnep OyaneT paboTaTb TONMbKO B OBYX PEXWMaXx: Py4yHOU pexum —
ynpaeneHne BbIXOOAOM BPYYHYIO C nepedHeln naHenu KOHTpomnnepa knasuwamu “6onblue”’-“mMeHbLlue” unum ¢ BepXHero
ypoBHs (IMK) v s1okanbHbIl pexxum — ynpasnexue MNMAO-perynsTopom ¢ BHYTPEHHUM 3aaHMEM.

Mpu 05 nQntSP = 2 perynatop moxeT paboTatb ewe B TpeTbeM pexmume — KACKAOHOM.

MapameTpom 06 nCNV BbIGpaeTca O4WH M3 LWECTM TUMNOB MaTemMaTM4ecKoro npeobpasoBaHms:
1. Egyy = E; (3HaueHme 06 nCNV = 0)

2. Egpix = |E|; (3Haderme 06 nCNV = 1)
3. Eg.x = logE; (3HaueHne 06 nCNV = 2)
4. Eg,x =€ : (3HaveHune 06 nCNV = 3)

5 2

. Eguix =E“; (sHauenne 06 nCNV = 4)

6. E

BbIX

1
= —. (3HauyeHue 06 nCNV = 5)
E

Mpwn BbIGOpe napametpa 06 nCNV = 0 (Eg,x =E) curHan paccornacoaHvs npoxogut vepes a1oT 6ok 6es

nameHeHnsa (pucyHok 8.96.3). Ecnn BbiGpaHHbIM napameTtpa 06 nCNV = 1, T0 Ha Bbixoge Onmoka nonyyum curHan,
npeacTaBneHHbln Ha pucyHke 8.96.4. B atom cnyyae, npyv Manom paccornacoBaHuM BbIXOOAHOW CUrHan
paccornacoBaHus OyaeT 6onblue, Yem BxogHoW. Takum obpasom, perynatop OyaeT ObicTpee pearnpoBaTb Npu Marbix
3Ha4YeHUsIX paccorrnacoBaHus. Ho npu GoMblINX 3HAYEHUSIX PACCOrnacoBaHUs BbIXOAHOW CWUrHam paccornacoBaHust
OyOeT 3HAUMTENbHO MEHbLUE BXOAHOro, MO3TOMY perynatop OyaeT MedneHHee pearnpoBaTtb, YEM MpPU JIMHENHOM
npeobpasoBaHun. O6paTtHbIn 3akoH 6yaet ans 06 nCNV = 4. Tpu manoM paccornacoBaHMU BbIXOLHOW curHan 6noka
«Tun npeobpasoBaHnsi» OygeT MeHblue OT BXOAHOrO curHana, notoMmy perynsitop 6ygoet meaneHHee perynupoBarthb.
Ecnu 3HauyeHne paccornacoBaHus bygeT Gonblie, k npumepy, 1% OT AManasoHa M3MepeHusi, TO BbIXOAHOW napameTtp
O6yneT 3HauuTenbHO Gonblue BXOAHOrO, MOTOMY perynupoBaHue OyaeT npoucxoautb GbiCTpee, Yem Mnpu NMHEAHOM
npeobpasoBaHuu.
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- 104

E..=E

BbIX

PucyHok 8.96.3 — paghuk obpabomku cuzHana paccoanacosaHusi

.

y — - E_  =E (nokasaHo Ans cpaBHEHUs C PyHKUMEN E.,= \/E)

PucyHok 8.96.4 — pachuk obpabomku cueHara paccoanacoeaHusi

MapameTp 07 dTRK oTBe4vaeT 3a yCTaHOBKY Ha Bbixoge perynstopa 6esonacHoro Bosgencrtsus. B cnyyae
BO3MOXHbIX aBapuiHbIX UNN HeWTaTHbIX cuTyauun, komaHga 07 dTRK = 1 no3BonsieT nepeBecTn perynsitop B pexum
CJIEOALWENO ynpasnenus (CY). MNpu aTOM Ha BbIXOAE perynsatopa ycTaHaBnuBaeTcs 3adaHHoe B napameTpe 23
TRK_V Ge3onacHoe MONOXEeHWEe U OTCNEXMBAETCHA 3HAYEHWe LaHHOro napamMmeTpa, ecnv OH 3anporpaMMmMpoBaH Kak
«CBSA3aHHbIN».

MapameTp 08 NMODE oTBe4YaeT 3a ynpasreHne pexumamu paboTbl perynsatopa ¢ nepegHer naHemnum unu no
ceTtu:

1. 08 nMODE = 0 — PYYHOW pesxum;

2. 08 nMODE = 1 — ABTOMATUYECKWIN pexum (TOKANIBHOE ynpasnenue — NTY);

3. 08 nMODE = 2 — ABTOMATUYECKWUI pexum (KACKAOHOE ynpasneHue — KY).

[Mocne nporpamMmypoBaHnsa KOHTPONNep HaxoaUTCA B TOM pexume, KOTOpbI ykadaH B napametpe 08 nMODE.
MepeknioyeHne mexay pexumamy paboTbl onucaHo B pasgene 6.2.3 pykosoactea MNPMK.421457.005 P31. Takke
pexvMbl paboTbl MOXHO MepeknioYaTb BHELWHMMU curHanamu, caenas napametp 08 nMODE «cBasaHHbIM». Torga Ha
Bxon npm(08) mopaetca curHan ¢ BHewWwHWx auckpeTHbix BxogoB (DIN(06)) wnm gpyrom curHan, vMcnonb3yembli B
nporpaMmMe nonb3oBaTtens.

MapameTp 09 Tctrl oTBeyaeT 3a BpeMs MexaHM3Ma, TO €CTb BpeMs, 3a KOTOpPOEe WMMYMbCHbIN
UCTMOMNHUTENbHLI MEXaHU3M C COCTOSIHUSI «MnonHocThio  SAKPbITbIV» nepexogut B COCTOSIHUE «MOJTHOCTbIO
OTKPbITbIM» npu nogaun Ha Hero curHana «BOJIbWE», n HaobopoT, ¢ cocTosHua «nonHocTelo OTKPLITbIVY» B
cocTosiHMe «nonHocTbio SAKPLITbI» npu nogaun Ha Hero curhana « MEHBLLE».

3HayeHne BpeMeHW MexaHu3ma yKasblBaeTCd B MacrnopTe Ha MMMYMbCHbIA WCMONHUTENbHbLIA MeXaHU3M.
MapameTp «Bpemsi MexaHu3Ma» ucnomnb3yeTcs Ans MacwrabupoBaHus Bbixoga [MUO-umnynbcHoro perynsitopa.
Hanpumep, ecnn Bpems mexaHusma 63 ¢, n oH HaxoamTcs B nonoxeHun 40% OTKpbITO, TO YTOObI 3aKkpbITh ero Ha 10%,
HY>XKHO YTOBbI ANCKPETHBIN Bbixon « MEHBLLE» Bkntounncs Ha (8.96.7):

T

63c
M= = =6,3c"
100% 100‘7/
Ag, 10%

(8.96.7)
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[Ons Toro, 4To6bl OTKPLITE Ha 25%, HYy>XHO AncKpeTHbIN Bbixod «BOJIbLUE» BknounTb Ha (8.96.8):

__m 6% =1575¢c"
T VA 1000// =15, (8.96.8)
Ag, 25%

[dwarpamma no3nLmMoHMpoBaHMs nokasaHa Ha pucyHke 8.96.5.

0% 30% 40% 65% 100% NonoxexHne MM, %
| >
0 6,3c | 15,75¢ | T =63c LLc
MEHELUE EOfLLE

PucyHok 8.96.5 — [Juazpamma no3uyuoHUpo8aHuUsi UCMOMHUMENbHO20 MexaHu3Ma
npu ynpaeneHuu uMnybCHbIM Oeflbma-pezyrsimopom

MapameTp 710 Tmin oTBeYaeT 3a MUHMMarnbHYIO ANUTENBHOCTL cpabaTtbiBaHusa nMmnynsca. CpabaTeiBaHne 1
OTKMNIOYEHNE OMNCKPETHOrO BbIXOAa OCYLLIECTBNAETCA COrfacHoO anarpamMmme, nokasaHHoW Ha pucyHke 8.96.6.

100%(T_J/T_) LA | 4 BONBWE  Buixon MWd-perynatopa, %
% < - - > *
MEHBIE T T— 4 0 05T, T. 15T, Brixon MMA-perynatopa
1 M - MHCIJJTHEHDQBHHHHH OTHOCHTENBHT

BpEMEHW MEXaHWIMA, C

PucyHok 8.96.6 — [Juazpamma cpabambigaHusi U OMKIIIOYEHUST OUCKPEMHbIX 8bIX0008
npu 3adaHHOU MUHUMasbHOU OnumesibHOCmU UMIybca

3HayeHne MUHUManbHOWM ANUTENBHOCTU MMMYNbCca BblIBUpaeTcs UCXOAS U3 TOYHOCTW PEerynupoBaHusi, KOTOPYHO
HeobxoanMo obecneuntb. Yem MeHbLle MUHMManbHas ANUTENbHOCTb MMMYyNbCa, TeM TouHee Byaet perynuposaHue. C
APYron CTOPOHbI, MPU 3TOM YBENWYMBAETCH KONMMYECTBO cpabaTbiBaHW AWCKPETHLIX BbIXOAOB, YTO B CBOK O4vepenb
NPUBOAMNT K YCKOPEHHOMY M3HOCY MYCKOBOIO YCTPOWCTBA U UCMONMHUTENBHOIO MexaHu3ma.

dopmyna, Mo KOTOPOW MOXHO BbIMUCMIUTL MWHUMArbHY AMUTENbHOCTb MMMyMbCa B 3aBUCUMMOCTU OT
MWHMMAaInbHO AOMNYCTMMOTO 3HaYeHNS N3MEHeHNs napameTpa, nuveeT cneaytowwmn sug (8.96.9):

T - APV - Tvex -T . APV Babix ’
K PVRaNGE T APV 100% (8.96.9)
roe: TMI/IH - MMHUManbHaa ANUTeNnbHOCTb UMMNYIbCA;

APV - MMHAManNbHOE M3MEHeHMe napameTpa, KoTopoe A0MyCTMMO NO Ka4ecTBy perynmposaHus;

T - BpeMA MEXaHn3ma,

Mex
K - nepefaToyHbI KoadprUNEHT 06beKTa perynnpoBaHuns;
PVRANGE - guanasoH BXOOHOro curHana;

APV - "AMEHEHME NapamMeTpa Npu U3AMeHEHUN BbiIxoda Ha A %.

BblX

Hanpumep, ans gnanasoHa namepenus Temnepatypsl -50...200 °C, npy AonycTMMOM OTKINOHEHUN OT 3afaHus

14 °C, MMHUMArbHOE 3HAYeHUs U3MEHeHUs napameTpa APV, ..

MOXHO BbIOGpaTh paBHbIM 2 °C. Bpemsa mexaHuama
cocTtaBnsieT 63 c. Ecnu npu 3akpbITUW/OTKPLITUN KnanaHa Ha A
3Ha4YeHUe MUHNMarnbHOW ANMTENbLHOCTU MMNynbca byaeT paBHO:

2 10
T, =63 - —- =042c.
30 100%

BbIX — 10% napameTp nsmeHseTcd Ha APV =30°C, TO

MapameTtp 7171 Tdly oTBevaeT 3a BpeMsi 3aOepXku Mexay BkoyeHusamu Bbixoga «BOJIBLUE» un Bbixoga
«MEHbLUE». 3T1OoT napameTp wucnomnb3yeTca ANs WCKIIOYEHUS BO3MOXHOCTM OOHOBPEMEHHOW MNOofavM CUrHarnos
«BONbLWEY - «MEHBLUE», 4To Morno 661 NPUBECTU K KOPOTKOMY 3aMblKaHWIO. 3Ha4YeHUe 3Toro napameTpa BbibupaeTcs
B 3aBMCUMOCTU OT MOLLIHOCTM MYCKOBOrO YCTPOMCTBA UCMONHUTENBbHOrO MexaHnsma, u coctasnsiet ot 0,1 go 4 c.

MapameTp 72 Tl oTBEYaeT 3a BpeMs MHTErPUPOBaHUSA perynaTopa.

MapameTp 73 TD oTBevaeT 3a BpeMsi AudepeHUnpoBaHms perynsatopa.

MapameTp 74 KP oTBevaeT 3a KO3I(MULMNEHT yCUIeHNs: perynsaropa.
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MapameTp 715 SP oTBeyaeT 3a 3agaHune perynsaropy.

MapameTtp 16 SP_EXT oTBevyaeT 3a MCNONb30BaHWS BHELLHEro 3agaHusa perynatopa. lMpu ncnons3osBaHun
BHeELIHero 3afjaHus napametp 16 SP_EXT HyxHO cgenaTtb «cBsidaHHbIM». [Mpu atom B 6Gnoke nosABUTCA BXOA C
HasBaHneM rpm(16), Ha KOTOPbLIN NOAAETCA CUrHan BHELWHero 3agaHuns. BHewHum 3agaHnem moxeT ObiTb curHan ¢
aHanoroBoro Bxoda KoHTponnepa (6bnoka AIN(05)), nporpammHoro 3agatyuka (TM_PRG(57)) wnu nwobon agpyrow
aHanoroBsbIN CUrHas, MCMosb3yeMblil B NporpamMmMe nosib3oBaTens.

MapameTtp 77 OUT ucnonb3yeTca ANA ynpasneHUs OUCKPETHbIMU BbIXO4AMW WUMMYMbCHOrO perynstopa ¢
BepxHero ypoBHsA (Hanpumep, co SCADA-cuctembl). B pydyHOM pexume paboTbl perynatopa, 3anucb B AaHHbIN
napameTp no wuHTepdency uucna B npoueHTHown wkane (0...100%) B 3aBUCMMOCTM OT 3Haka 4Mcna npuBedeT K
nepemMeLLeHnio UCMOMHUTENBHOrO MeXaHu3mMa Ha OTKpbITUE WNWN 3aKkpbiTble Perynupylowero opraHa Ha 3agaHHoe
3HayeHue B npoueHTax. [ocne ocTaHOBKU MCNOMHUTENBHOTO MeXaHu3ma, 3HadeHne napametpa 717 OUT aBTomaTm4ecku
0o6HynuTCS.

Mapametp 718 PV_r — [gnanasoH W3MEHEHUs perynupyemoro napametpa. MapameTp oTBevaeT 3a
macwtabupoBaHue curHana no wkane 0 — 100% oTHOCMTENBHO Auana3oHa BXOOQHOro curHana.

B GonblwmHcTBE cnyvaes, napameTp 18 PV _r 3apjaeTcsa paBHbIM Auana3oHy MaMepeHus aatyvka. Hanpumep,
ANs usMepeHus TemnepaTypbl TepmMoMmeTpoM conpoTuenenns TCM 50M ¢ npegenbHbiMK rpaHnuammn namepenms -50,0
°C... +200,0 °C, gnanasoH uamepenus 6yaet paseH 250 °C, To ectb 18 PV_r = 250. [ina Takoro guana3oHa BXOLHOro
napametpa npu 3agaHun SP = 50 °C u napameTtpe PV = 60 °C paccornacoBaHue 6ynet coctaBnate E = 10 °C, yto
cooTBeTCTBYET 4% OT AuanasoHa n3mepeHus. B HekoTopbIx crnyyasix, Korga guanasoH U3MepeHus gatymka bonbLion, a
AnanasoH perynMpoBaHus 3HaYUTENbHO MEHbLUE, AnanasoH BXOLHOro CUrHana MoXHo 3aaBaTh MEHbLUE YEM Anana3oH
n3MepeHus gatyuvka. [ns npvBe4eHHOro Bbille NMpuMMepa, ecrnv Avanas3oH perynvpoBaHus TemnepaTtypbl COCTaBnsieT
20...120 °C, 10 Amana3oH usamepeHus OymeT paseH 100 °C, (78 PV_r = 100). Mpu TakoM guana3oHe BXOZHOMO
napameTpa npwu 3agaHum SP = 50 °C n napametpe PV = 60 °C, paccornacosaHue 6yaet coctaBnaTe Te xe E = 10 °C,
HO B MPOLIEHTHOM OTHOLLEHUN 310 ByaeT paBHO 10%. Takum 06pasom, yMeHbLUMB Avana3oH BXOAHOIO cUrHamna, MOXHO
[obutbca nyyllen YyBCTBUTENBHOCTU perynsitopa.

Mpu ymeHblieHnn napameTpa 18 PV_r cnegyeT yyecTb, YTO Npy 3TOM YBENUYMBAETCS YyBCTBUTEMNbHOCTb K
KonebaHMsIM BXOOHOIO CWUrHamna, KoTopas MOXET BO3HWKaTb OT BHELUHWX BO3LAENCTBUMA U HEraTMBHO OTpaXaTbCsl Ha
KayecTBe perynmpoBaHusi, OCODEHHO npu Mcnofnb3oBaHMM AnddepeHunanbHON cocTaBnswowen unu bonbLlioro
KO3 pMLUMEHTa YCUNEHUS.

MapameTp 79 SP_h oTBeyaeT 3a BepxHee orpaHMYeHne 3agaHus perynaTtopa.
MapameTp 20 SP_I oTBeYaeT 3a HMXKHEE OrpaHUYeHne 3aaHns perynaropa.
[Mpn BBEAeHWM BHYTPEHHEro 3agaHus C NepefHen naHenu, uameHeHve Hwke napametpa 19 SP_h n 20 SP_|

3abnokuposaHo. Ecnv npn nameHeHun BHELLHEro 3afaHnsa napamMeTp, 3Ha4yeHue KOTOporo nocTynaeT Ha Bxod rpm(16),
bonble (MeHblle) OT 3HavyeHus 3agaHHoro B napametpe 19 SP_h (20 SP_I), To Ha cymmaTop MOCTynaeT 3HaveHue

paBHoe 3HadeHuo 19 SP_h (20 SP_I). Anarpamma orpaHnyeHns 3agaHusa npeacraBrneHa Ha pucyHke 8.96.7.
Ecnn napameTtp 719 SP_h paBHbIi napameTtpy 20 SP_I, To 3agaHue 6yaeT HEM3MeHHbIM U paBHbIM SP = 19
SP_h =20 SP_I.
SP A
19 SP_h -
MapameTp,
20 SP_| = nopasaemsbiin
- el Ha Bxop brioka
I npm(16)
205P | 98P h

PucyHok 8.96.7 — Juazpamma o2paHu4eHUs1 BHeWHe20 3adaHusi

MapameTp 27 SP_r oTBeYaeT 3a CKOPOCTb U3MEHEHUs 3afaHuns (Tex.eAnHUL Ha MUHYTY). B 3aBucumoctn ot
3HayeHus napameTtpa 27 SP_r, ecTb ABa peXuMbl 6anaHCUPOBKU:

1. 21 SP_r =0 — ctatuyeckas 6anaHcupoBka,

2. 21 SP_r # 0 — guHamunyeckas 6anaHcmMpoBka.

dyHKUMOHanNbHasa cxema paboTbl 6anaHCcMpPOBOK NOKa3aHa Ha pucyHke 8.96.8.
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Perynupyemui * Powm paBoTel  CHROPOCTL MIMEHEHUR
napaMeTp 08 nMODE £ AAQAHWA
1 | 21SP_r=00
= PV * .y = |
15 SP vh
— dananne | cymmarop - PaccornacoBaHwe
BryTpeHHne " Py AATOMD
o 3a0aHwe i : 4
@l 16 SP_EXT ' SP B:;?Lﬂ Elgnm:
2| Buewwee — -
IANAHKE
a)
cmamu4yeckas GanchupoeKa
Perynapyemeia Pesmm paboTel CROPOCTE MAMEHEMWA
napameTp 08 nMODE Ia0AHWA
21SP_r>0
L Pv1 - - =
. Ha
e 15 SP
F Sl BT Sananuwe CYMMATOD - | Y FaccornacoBaHne
Rt oy perynaropy - X} -
16 SP_EXT SP Bt.:):;oonugn;w:
»| Breunee o'y -
3afgaHue

6) duHamuyeckas banaHcuposka
PucyHok 8.96.8 — @yHkyuoHanbHasi cxema banaHcuposok MN[-peaynsamopa 6noka D_PID _1(96)
MpumeyaHue. Ha cxeme yCrnoOBHO MOKa3aHO MONOXEHWE MepekntovaTenien Ans pyvyHoro pexuma paboTbl
perynsitopa.

Mpu ncnonb3oBaHnM AMHamMmyeckor 6anaHCMPOBKM B KaCKafiHOM pexmme ynpaBneHus (C BHELHMM 3agaHnem)
HY>XHO Y4MTbIBaTb, YTO M3MEHEHWE BHELLHEro 3aaaHus OyaeT orpaHuyeHo napametpamu 19 SP_h wn 20 SP_I, a ckopocTb
ero nsameHeHusa - napameTtpom 27 SP_r. Ha pucyHke 8.96.9 LUTpMXOBOW NMHEN NOKa3aHO N3MEHEHNE BHELLHEro 3agaHus,
nogasaemMoro Ha Bxof rnpm(16), a CNNoLWHON NMHEN — peanbHOE U3MEHEHWe 3aaroLLero BO3AencTBua perynaropa. Ha
oTpe3ke AB CKOpPOCTb W3MEHEHUS BHELUHEro 3aJalollero BO3OEWCTBUS MEHbLUE CKOPOCTM M3MEHEHWS 3afaHus,
yka3aHHon B napameTpe 271 SP_r, nOoTOMy 3afjaHue paBHO BHELWHeMy 3ajawowemy Bo3genctsuio. Ha otpeske BB
BHELLHee 3ajaloLlee BO3OenCTBME N3MEHAETCS C BonbLUENn CKOPOCTbIO, YEM CKOPOCTb U3MEHeHUs 3agaHus. Ha gaHHom

. Anpm(16
rpachuke CKOPOCTb M3MEHEHUS 3a[alollero BO3AeNCTBUA NpeAcTaBneHa YoM HaknoHa oTpeska tg(B) = M a

At
CKOPOCTL M3MEHEHNS 3alaHuNs o) _ ASP _ ,,g9p ;- CnemoBaTtenbHo, Mpu tg(B) > tg(a) 3amaHue perynsitopy GynmeT

OrpaHN4YMBaTLCA CKOPOCTBIO U3MEHEHUS 3aaHUs, U U3MeEHATCA - nNo oTpe3ky bl, a He BEB-BI. AHanornyHbiv GyaeT u
OorpaHnyeHne CKOPOCTM NPU YMEHbLLEHNM BHELLHErO 3a4aHusi.

1

19SP_h H

20SP 1 L
——— - 33a0aHWe PerynATopY !
= BHELWHEE 3a0aHue
a - YNon, ONPeNensAoWMA MEKCMMANEHYH
CHOPOGCTL MAMEHEHHA 320aHMA
B - YTON, ONPeASNAKILIMA CROPOLTE HIMEHEHWA

BHELLHEND 3A03IWETrD BO3NeRCTEHA

PucyHok 8.96.9 — [Quazpamma o2paHU4YeHUs1 CKOpOCMU 8HEWHe20 3adaHusi
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Tabnuua 8.96.2 - PyHKUMM peXMMOB GanaHCUPOBOK MMMNYIbCHOrO aenbta-perynsatopa 6noka D _PID_1(96)
CraTnyeckas 6anaHcmpoBka HOvnHamnyeckas 6anaHcmpoBka
Viamenerive BHyTpeHHee 3alaHne HauMHaeT UBMEHSITCS OT
BHYTPEHHEN BHyTpeHHee 3afjaHne ckaukoobpasHo npuHUMaeT 3Ha4vyeHus1 CTaporo 3agaHuns 4o 3Ha4YeHUss BBeOEeHHOro
3anaHHoM To4KN ( 3Ha4yeHne HOBOro 3afaHuns HOBOIO 3aJaHnsi CO CKOPOCTbIO U3MEHEHUSA 3aaHunsA
nepenHeln naHenu SP _I--— SP 21SP r
unu no oLD NEW —_
UHTEpdeicy) SPoio = SPrew
3ajaHvie HauMHaeT U3MEHATCA OT 3HaYeHNs!
MepekntoyeHne Mpw nepexntoveHnn 3agaHne npuHUMaeT 3MEPSEMOr0 NapaMeTpa [0 3HAYEHIS BHYTPEHHETO
pexvima paboTbl 3HaYeH1e U3MepPSeMoro napameTpa
PY _ NY SP= PV 3aaHnsi CO CKOPOCTbio u3meHeHusi 3apanust 21 SP_r
PV —> SP
MepekniodeHne 3afaHvie ckaykoobpasHO NPUHMMAET 3HayYeHWe 3
pexvma paboTbi M3MepsIeMoro napameTpa apaue H‘;;:’MGH”'GTCQ
ny - Py SP PV
MepekriodeHme 3HaueHMe 3aaHNs CkaukooBpasHo M3MEHSIETCS C o 3apaHme HauMHaeT N3MEHATCS OT 3HaqeH!s
pexIMa paBoTL! BHYTPEHHETO Ha BHeLLHee YTPEHHETO 3HAaYEHUs! 10 BHELLHETO CO CKOPOCTHIO
vy — KY SPanyme SPanews usmeHeHus saganus 21 SP_r
SPshyre = SPshew
MepekntoyeHvie BHyTpeHHee 3agaHue NpuMHMMaeT 3HaveHue BHyTpeHHee 3agaHue NpuHUMaeT 3HaueHne BHELLUHETO
pexuma paboTbl BHELUHEro 3aaaTyunka 3apaTyvka
Ky — 1y SPehyre = SPaHEW SPshyre = SPaHEw
MepekntoyeHvie BHyTpeHHee 3agaHue NpuMHUMaeT 3HaveHue BHyTpeHHee 3afaHue NpuHUMaeT 3HaueHne BHELLHETO
pexuma paboTbl BHELUHEro 3aaaTyunka 3apaTyvka
KY —» PY SPghyrp = SPaHEW SPghyte = SPaHEW

MapameTp 22 POZ - nonoXeHue WUCMOMHUTENBHOrO MexaHuama. Ecnn ncnonb3yeTtcs BHelwHsAst obpaTHas
cBA3b, TO napameTp 22 POZ Hy)XHO caoenaTb «CBA3aHHbIMY» M Ha BX04 MpmM(22) nogatb CUrHan ot gaTymka nornoxeHus
MCMNONMHUTENBHOrO MexaHuama. MNpu aTom Ha gucnnee BUXI[ 6ynet nHaMumpoBaThCcs pearnibHoe 3HaYeHME MOSOXEHWS
WCMOMHUTENBbHOIO MexaHu3ma.

MapameTp 23 TRK_V oTBe4vaeT 3a 3HayeHne GesonacHOro Bo3dencTBusA (paboTaeT TOMbKO COBMECTHO C
napametpoMm 07 dTRK). JaHHbIn NnapameTp MOXHO CAenaTtb «CBSi3aHHbIMY», UCMONb3ysA Afst pasHbiX CUTyauuid pasHoe
3HayeHne 6e3onacHoOro BO34encTBuS.

Ecnu perynatop nepeBeneH B pexum CY (napametp 07 dTRK = 1), To 6ok ycTaHOBKM 6€30MacHOro 3HavyeHus
ynpaBnsoLLIEro BO3OEWCTBUA OTKNMIOYUT perynupytowmin curHan [MW[O-perynsatopa, a Ha BbIXOAe YyCTaHaBnuBaeT
BO3[€eWCTBME, 3a4aHHoe nonb3oBaTenem B napameTtpe 23 TRK_V, npuyem BO3MOXHbI TPU BapuaHTa:

4. 23 TRK_V = 0 - puckpeTHbin Bbixog perynatopa «MEHBLIE» OygeT noCTOSIHHO BKIOYEH, 3akpbiBast
MCMOSNHNUTESbHBIN MEXaHWU3M.

5. 0 < 23 TRK_V < 100 — cocTosiHMe OMCKPETHbLIX BbIXOAOB He onpepeneHo. B cBA3u ¢ noctosiHHOM paboTon Hapg
YyCOBEPLUEHCTBOBAHMEM MNPOrpaMMHOro obecneyeHus KOHTponnepa, MCnonbL3oBaTb Takoe 3HayeHue 6GesonacHoro
BO34€EWCTBUSA B NporpamMmmax nonb3oBaTtens He peKoMeHayeTcs..

6. 23 TRK_V = 100 - puckpeTHbli Bbixog perynstopa «BOJIbLIE» ©6yneT NOCTOSIHHO BKIHO4YEH, OTKpbIBas
MCMNOSMHUTENBHBIA MEXaHU3M.

MapameTp 24 MAX oTBevyaeT 3a BepxHee 3HaYeHWe YCTaBKU CUrHanmM3auuu OTKIOHEHUS1 perynupyemoro
napameTpa OT 3agaHHoOM Touku. Ecnu napametp paBeH yctaBke MAX wunu npesbiwaetr ee (PV2SP+MAX), 10
cpabatbiBaeT curHanmsauns MAX. CooTBeTCTBEHHO, Ha nepedHen MaHenu Ha4yHeT CBEeTUTbCA CBeToauon A 3na
Bbixoge dMAX 6noka D_PID_I(96) yctaHOBMTCA normyeckasa eguHmua.

MapameTp 25 MIN oTBevaeT 3a HMXHEe 3HaYeHWe YCTaBKWM CUrHanu3aumm OTKIOHEHWSs perynmpyemoro
napameTpa OT 3agaHHoW Toyku. Ecnu xe napameTp paBeH unu meHbwe yctaBkm MIN (PV<SP-MIN), To cpabotaer
curHanusaumst MIN. Ha nepegHen naHenu 6ygeT cBeTUTbLCA CBETOAMOL v, a Ha Bbixoge dMIN 6noka D_PID_1(96)
YCTaHOBUTCS NorMyeckas eavHuLa.

MapameTp 26 HYS oTBevaeT 3a rMcTepesnc curHanu3aumm napameTpa.

MapameTp 27 FF_V oTBevaeT 3a npeaBapeHne ynpasnsiollero Bo3aencTeus perynatopa. YTtobel B Gnoke
MNO-perynatopa nosBUNcs BxoA npeasapeHus, napametp 27 FF_V HyxHO caenaTb «CBSA3aHHbIMY.

MapameTp 28 FF_G oTBe4vaeT 3a KO3(DULMEHT yCUNEeHUsa 3HavyeHus npensapeHus perynstopa. CurHan ¢
BXoAa napametpa 27 FF_V ycunuaeTtca (ocnabnsertcst) 3Tum ko3 huLMEHTOM.

MapameTp 29 FF_h oTBe4vaeT 3a BepxHee orpaHuyveHne npeasapeHns perynaropa.

MapameTp 30 FF_| oTBevaeT 3a HWKHEE OrpaHnyeHne NpeaBapeHns perynaTtopa.
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BepxHee W HwxHee oOrpaHuyeHue npeaBapeHus BbICTABAAKTCA MCXoas C 0006pa>KeHvu7| ©e3onacHocTK.

CHavana ko3P UMEHT ycunenus npeasapeHnst Kep yCTaHaBNMBaeTCA paBHblA Hynto. Toraa Hactpaumsaetcs M-

perynsatop 6e3 npeasapeHus. Korga nogobpaHbl koadULMEHTbI Ko» Ty¥ Tp, HeobxoAMMO HavaTb yBenuuMBaThb
KO3(OPULIMEHT K A0 Tex Mop, foka B CUCTEME He BO3HUKHYT 3aTyxatolime konebaHus npu KFFKp' KoadhpuumeHT

yCuUneHns curHana npeasapeHus BoluymcnseTtcs Tak (8.96.10):

roe: Keg - K03 PULMEHT yCuneHns npeaBapeHuns;
Kerp - KpUTMYECKUA KOIMULIMEHT YCUNEHUS NpeaBapeHunsl, NpM KOTOPOM B CUCTEME BO3HWKAOT
3aTyxawLime konebaHus.
MapameTp 37 COR_V oTBevaeT 3a KOpPPEKLUMIO CUrHana paccornacoBaHus perynatopa. [NapameTtp genaetcs
«CBSAI3aHHbLIM» U, COOTBETCTBEHHO, B Brioke nosisutca Bxoa rmpm(31). Ha aToT BXO4 nogaeTcs curHan koppekuun ¢ 6rnoka

COR_ST(93) unn COR_D(94), koTopbin npeacTtaBnAeT COOOM PyHKUMIO paccornacoBaHus Mexay napameTpoMm
KOPPEKLMM U TOYKOM Koppekumm (8.96.11):

VAL oor =F(PV250r —SPoeg): (8.96.11)

roe, VAL ., - 3HaueHue curHana koppekumm (B %), nopasaemoe Ha BXoA npm(31) 6noka PID_IMP(62);
PV2,., - 3Ha4eHne napameTpa KoppekLmu;
SP.,, - 3Ha4YeHue TOUKM KOpPeKumM. Ons 6noka COR_ST(93) 310 3HayeHWe MNOCTOsSIHHOE W 3ajaeTcst

nonb3oBateneM, a ans 6noka COR_D(94) — aMHaMmnyeckoe, U3MEHSIETCS MPU KaXa0M NepekrioveHumn ¢ pexnva PY B
pexum J1Y, n npyHUMaeT 3HavYeHne napameTpa KOppeKUMM B MOMEHT NepekrioyeHus SP.x =PV2.:

F(PV2COR —SPCOR) - byHKUMSA npeobpas3oBaHMsA paccornacoBaHus PV2, —SP.: KOTOpas 3ajaeTcs B
6nokax COR_ST(93) 1 COR_D(94).

MapameTp 32 COR_G oTBeyaeT 3a KO3 PULIMEHT YCUINEHUSA CUrHana koppekuun. Yem bonblue koadduumneHTt
ycunexus, Tem 6onbLue BNUsIHUE CUrHara KOpPeKLMN Ha CUrHan paccormnacoBaHuns, 1 Hao6opoT.

MapameTp 33 COR_h oTBevaeT 3a BepxHee OrpaHuyeHne curHana Koppekumm.
MapameTp 34 COR_| oTBevaeT 3a HWXKHee orpaHUYeHne curHana Koppekumm.

MapameTp 35 FB oTtBevyaeT 3a obpaTHylo cBA3b. UT06bl B 6Grnoke genbra-perynstopa MOSIBANCA BXOA
obpaTHol cBA3un, napameTp 35 FB HyXXHO caenaTtb «CBA3aHHbIMY.
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MpuHUKUN pa6oTbl hyHKLUMOHANBLHOro 6r10Ka

PyHKUMOHaNbHaa CTPYKTypa UMMYbCHOrO AenbTa-perynatopa npeacrasneHa Ha pucyHke 8.96.10.

a_l LAnType S 05 nQint_SPT9SPH
108 nMode 20SPL |

Are sp[“ i 02 dLoc
i [++]

o |01 dMan

L 06.nCony . : | ; ‘ 77 08 nlode. - |07 Out

_______ wEseE RN L,

09 tCurl
40 thin
"""" 05 dUp
= |06 dDn

= |09 0Id Delta

"""""" L ' * (42 |10D pat _
T }*}25 PV_Min | CATCoIV L . 4 | 110ld_DDelta
126 PV Hyst | 32CorG | N-perynavop |, ! : t 12 |12 0ld_ FF

,,,,,,,,,,, ' 33CarH npegeapexus 13 5P
L 33 Cofl I RSSO 2Pz . EEmiDeta

14 tStap

“
Max = |155P_Ext
~{<7] Min 03 diax
a3

04 dMin

1PV | 5

r v

PucyHok 8.96.10 - ®yHKyuoHanbHas cxema brioka umrnynbcHo20 denisma-peaynsmopa D_PID _1(96)

3HayeHve perynupyemoro napameTpa noctynaeT Ha Bxoa 071 PV 6noka v uwHAMUMpyeTca Ha gucnnee
MAPAMETP. B napametpe 01 nDISP 3apaetcs Homep gucnnes perynatopa. 3HadeHne 071 nDISP = 0 penaet
perynaTop HEBUAMMbBIM C NepeaHen naHenu.

Perynupyembin napameTp noctynaeT Ha ysen CUMHAJIM3ALINA (5), roe onpepensieTcsi OTKIMNOHEHWE
perynmpyemoro napameTpa OT 3a4aHHON TOYKM (AeBuauMoHHasa curHanusaums). JaHHbii y3en opMmypyeT ANCKPETHbIe
curHansl dMIN 1 dMAX, koTopble noctynatoT Ha Bbixoabl 04 n 03 6noka D_PID_I(96). Kpome Toro, gaHHble curHansl
HanpsMylo «NpuBsA3aHbl» K COOTBETCTBYIOLMM CUTHanbHbIM CBETOAMOAaM Ha NepefHen naHenu KOHTponnepa Boafe
mHgukaTtopa NMNAPAMETP.

Perynupyembin napametp macwrtabupyetca no wkane 0 — 100% (ysen MACLUTABUPOBAHUE (6))
OTHOCUTENBHO Amanas3oHa uameHeHus PV, 3agaBaemoro B napametpe 718 PV_r. [Janee 3HayeHue perynmpyemoro
napameTpa noctynaet co 3Hakom “+” Ha CYMMATORP (7).

Y3en ¢opMmpoBaHUsA 3adaHus COCTOMT M3 HEeCKONbKux OrokoB. 3HayeHve 3afaHHOW TOYKM perynsTopa
HaxoguTcs B napameTtpe 15 SP, koTopbli, Npy HEOBXOAMMOCTWN, MOXHO cAenaTb «CBA3aHHbIM». [pu Mcnonb3oBaHWn
BHELLHeN 3aJaHHoN Touku (napameTtp 05 nQntSp = 2), ee 3HayeHue Heobxogumo 3anucbiBaTb B napametp 16 SP.ext
(Tarke coenaB ero «CBsi3aHHbIM»). BHellHee 3agaHne MoxeT mocTynaTe Ha o6paboTky B 6ok perynstopa Kak
Hanpamyto (napametp 04 nTYPE.SP = 1), Tak u yepe3 JJEJIbTA-BJIOK (2) (napameTtp 04 nTYPE.SP = 0),
Ha Bblxofde KOToporo chopMupyeTcs 3HayeHwe NpupocTa M3MEeHeHWs BHeLHero 3ajaHus. BHelHee 3agaHue Takke
nocTtynaet Ha Bbixog 15 SP_ext.

MaTematunyeckune 6noxy;sna SP (3) c yyeTom 3HaveHu napameTpos 19 SP_h, 20 SP_In 21 SP_r doopmupytoTt
nogysen orpaHnyeHus 3agaHed. C ysna SP (3) curHansagarHoOM ToYKM noctynaeT Ha Bbixod 13 SP, a Takke — B y3en
BALANCE (4). 14

Y3en BALANCE (4) otBeyaeT 3a 6e3ygapHoe (MnaBHOE) NepektoYeHne Unm U3MeHeHne 3adaHHOM TOYKM, a
Takke coaepxuT B cebe aenuTenb, rae, aHanormyHo 3Ha4eHU0 PerynupyeMoro napameTpa, 3HauyeHne 3aaHHON TOYKM
nepepbauntcs B 6e3pasmepHyto BennunHy (0...100%).. CurHan ¢ yana BALANCE (4) nocTtynaet Ha, YMMATORP (7) co

oM “-",

¥ Ha Bbixoge cymmartopa (OopMUpyeTCs curHam paccornacoBaHusa MeXay perynvpyembiM napameTpoMm W
3agaHMeM B eauHuuax npoueHTHow wkanbel: E=PV-SP. HopmupoBaHHbI CWUrHan paccorfnacoBaHusi MOXHO
ncnonb3oBaTb B NpOrpaMMe nonb3oBaTterns — oH nogaeTcst Ha Beixod 08 OUT_FB 6noka D_PID_1(96).

HopMupoBaHHbIN cUrHan paccornacoBaHus nocrne cymmaropa noctynaet Ha y3en CONV (8) matemaTtuyeckoro
npeobpasoBaHus.

Cnepytowmn ysen - DIR (9) - onpefensieT HanpasneHne AencTBust perynstopa (Bblbupaetcss napametpom 02
nDIR). Tlpn obpaTtHom pencteum perynaTopa (02 nDIR = 0), paccornacoBaHuMe paccuyuTbiBaeTcs no dopmyne

E=—-(PV-SP).
Mpu npsimom penctBum perynatopa (02 nDIR = 1), paccornacoBaHve paccyuTbiBaeTca no copmyne
E=PV-SP.

Takke eCTb BO3MOXHOCTb MCMONb30BaHMsA koppekuun (ysen CORR (10)) curHana paccornacoBaHusi Mo
AononHuTenbHoMy napameTtpy. CurHan paccornacosaHus Ep,, nocne 6rnoka DIR (9) cymMupyeTcs CO 3HadeHuem

Kkoppekummn (8.96.12):
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COR_h
E=E, + (COR_G‘ VAL cor )COR_I )

C copmynbl BUAHO, YTO BNMSIHAE Ha paccornacoBaHuWe, a COOTBETCTBEHHO M Ha perynupoBaHue, 3aBucuUT OT
koadduumeHta ycunenwns 32 COR_G. Yem 6Gonblie ko3ahULMEHT ycuneHusi, Tem Oonblue BnusiHAE curHana
KOPPEKLUMM Ha CMrHan paccornacoBaHusi, 1 Haobopor.

[anee curHan npoxoguT yepes y3en FB (12), koTopbii oTBe4aeT 3a oTpaboTky obpaTHowm cBa3n. YTobbl B
6noke penbTa-perynatopa nosiBMNCA BXxoA obpaTHow cBsasun, napameTp 35 FB HyxHO caenatb «CBsi3aHHbIM». Ha
BbIxoge yana FB (12) curHan paccornacoBaHus npumMeT crnegyoLwmnin Bua;:

E = E-(100 — FB). (8.96.13)

CnegylolwyM WaroMm CcurHan paccorfnacoBaHusi nonagaet Ha 6nok MWA-perynuposanua PID (13). NMAL-
perynaTop nocTpoeH Takum obpasoM, 4TO B npouecce paboTbl B Kaxabli MOMEHT BpeMeHu t Ha Bbixode perynsTopa
6ynet cdopmupoBaTtbcs Bo3gencTeue Y(t) B 3aBMCMMOCTM OT BxogHoro curHana perynsitopa E(t) (paccornacoBanus
Mexay BXoAHbIM napameTpom PV n 3agaHvem perynatopa SP).

3aBMCMMOCTb MexXay BXOAHbIM curHanom perynstopa E(t) u BbixogHbim Y(t) onpemenseT nepegartoyHas
dyHKUMSE  perynatopa. AnroputM npeobpasoBaHuWs perynsitopa COAEPXWT TpU COCTaBnsAllMe perynsaropa:
nponopuuoHansHas (M-coctaensiowas), nHterpansHas (M-coctasnstowas) n anddepeHumansHas ([-coctasnsiowias).

C Bbixoga 6roka curHan noctynaet Ha CYMMATOP (15). K cymmaTtopy Takke NooxoauT CUrHan npefBapeHus
c yana FEED FORWARD (14). Ytobbl B 6noke MMMNynbCHOrO AenbTa-perynsropa nosiBUIICA BXOA NpeABapeHus,
napameTtp 27 FF_V HyxHO coenatb «CBsidaHHbIM». CurHan ¢ a1oro Bxoga ycunmaeTcsi/ocnabnserca koadhduumneHTom
ycunenns npeasapenus Kqr, 3afaHHbiM B napametpe 28 FF_G, orpaHuyvBaetcs ycTaBkamu, 3adaHHbIMU B

napametpax 29 FF_h v 30 FF_| v nogaetca Ha cymmaTop. Opyrumn crnoBamu, BbixogHon curHan ¢ MNMO-perynsatopa
CyMMUpYeTCs C BbIXOAHBLIM cUrHanom [l-perynatopa kaHana npegsapexHus (pucyHok 8.96.11).

- Kp
E (paccornacosanue) L ouUT OUTFF
- T'“ - - -
Ll +l
< Tn ouTz2
CurHan npegeapesvn
Peaeap Kif

PucyHok 8.96.11 — @yHKyuoHarnbHas cxema ghopmMuposaHusi ebixoda y3na N /[J-peaynsmopa c npedsapeHuem

BoixogHon curHan [l-perynaTopa kaHana npeaBapeHus nojaetcs Tawke Ha Bbixog 712 o FF Gnoka
D_PID_I(96).

Hanee perynupylowmin curHan npoxoauT 4epe3 OMOK ycTaHOBKM Ha Bbixode perynatopa 6GesonacHoro
3HauyeHus Bospgencteus (TRACK (16)). Ecnn komaHga Ha ycTaHOBKY 6e30nacHOro MnonoXeHus OTCYTCTBYeT, TO
perynupyoLwni curHan npoxXoauT yepe3 3ToT 6nok 6e3 mameHeHuin. CurHan KOMaHgbl Ha yCTaHOBKY GesonacHoro
nonoxeHus 3aBoantcsa Ha Bxog rnpm(07), ons vero napameTp 07 dTRK Hy>XHO caenaTtb «CBSi3aHHbIMY.
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MoToM curHan npoxoamT Yepes 6rok Beibopa pexuma poboTsl perynstopa MODE (18) (PYYHOW / ABTOMAT).
Bbibop pexxmma poboThl OCYLLECTBNSAETCS C NepeaHer NaHeny KOHTponnepa unu 3agaetca B napameTtpe 08 nMODE. B
aBTOMaTMYECKOM pexumMe poboTbl perynmpyowwnii CUrHan UMNynbCHOro AenbTa-perynatopa ynpasnseT AUCKPETHbIMU
curHanamu, a B py4HoOM pexume ynpasneHue OCyLLeCcTBASeTCs ¢ nepeaHen naHenu npubopa nnu no nHtepdency. Ecnm
ynpaBsneHne OCyLLEeCTBNSETCS No UHTepdeNcy, To 3HaYeHne nepemerteHnsa VIM 3annceiBaetcs B napameTtp 17 OUT.

MocnegHWM 3BEHOM MMMYMLCHOMO AernbTa-perynaropa ABnseTcs MMNynbCHbIA npeobpasosatens PULSE (19),
KoTopbI no Beixogy MNMW-perynatopa cdopmupyeT nmnynbcHble curHansl « BOJIbLUE» - «MEHBLUE».

CurHanbl «BOJIBWE» - «MEHbBLUE» mnayt Ha Bbixodbl 6rnoka 05 dUP w 06 dDN, a Takke noctynatwT Ha
BHYTPeHHUI uHterpatop INTEGR (20), koTopbii pOPMUPYET MHTErPUPOBaHHOE (PacCYUTaHHOE) 3Ha4YeHNe NOoNoXeHUs
MCMNONHUTENbBHOIrO MexaHn3amMma. ATO 3Ha4YeHne BbIBOAUTCA Ha nepeaHen naHenu B gucnnee BUXIA, a Takke moxeT ObiTb
MCMNONMb30BaHO Ha BEpXHEM ypoBHe € napameTpa 22 POZ. Ecnu ncnonb3yeTcs BHELIHAS o6paTHas CBsi3b, TO NapameTp
22 POZ HyxHO coenaTtb «CBSi3aHHbIM» W Ha BXOZA fpM(22) nogaTtb CUrHan OT JaTyuka MOJIOXKEHUS UCTMONHUTENBHOIro
mexaHusma. NMpu atom Ha gucnnee BUXIO 6ygeTt nHaMumpoBaTbCsl peanbHOe 3HaYeHUE NOMOXEHUSA UCMONHUTENbHOro
MexaHu3ma.

Boixogel 09 o_delt, 10 d_part, 11 old_delt n 14 Tstop 6noka UMNynNbLCHOrO AenbTa-perynsropa SBMAAIOTCA
cnyxebHbiMu. B cBS13u ¢ nocTosiHHOW paboTol HaJ yCOBEPLLEHCTBOBAHUEM NPOrpaMMHOro obecneyeHns KOHTpornnepa u
BO3MOXHbIM W3MEHEHWEM Ha3Ha4YeHW [aHHbIX BbIXOOOB, MWCMOMb30BaTb WX B MporpaMmax Monb3oBaTens He
pekomeHayeTcs.

Mpumep npumeHeHus

Ecnn TpebyeTca BbiCOKasi TOYHOCTb MOAAEPXKaHWA perynmpyemoro napameTpa Ha 3adaHHOM 3HaveHuw,
BO3HUKaeT HeobXxoAMMOCTb WCMONb30BaHWUA MapannefibHbiX KOHTYPOB perynvpoBaHvs. TunnyHbIM  NPUMEPOM
napannenbHOro KOHTypa SiIBNSETCH CUCTEMA, Y KOTOPOW U3MePUTENbHbBIN NapameTp OAWH, @ Perynmpyowmx OpraHoB —
ABa: B OCHOBHOW NMHWKM 1 B 6annacHom (pucyHok 8.96.12).

Ochoerol NMWO-perynatop

OCHOBHAS MMHME PerynupyemMeld napameTp
[z — N I: o .
-

Badnac

TennoobmMeHHrK

PucyHok 8.96.12 - lNpumeHeHue umnybCHbIX 0eslbma-peayisimopos

Ha pucyHke 8.96.13 m3obpaxeHa peanusauus npumepa Ha ocHoBe (yHKUMOHanbHoro 6roka D_PID_I(96)
koHTponepa MWK-51. 3HayeHns cBOWCTB GNOKOB AaHHOW Mporpammbl MpuBedeHbl Ha pucyHkax 8.96.14 — 8.96.21.
FBD-cbann npumepa nporpaMmbl AOCTYNeH ANS ckaumBaHus C odumumansHoro camnta npeanpuatus MUKPOJT
(Impuls_D_PID.zip).
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OCHOBHOR MMNYNECHEIR
Perynupyemelil napametp NWO-perynatop "Bonbwe"

dErr

dma OCHOEHAA NHHUA

drin B ol
OUT.SCAL

ouT

BenomoraTeneHEIR MMy e CHEIR
MW perynatop

U] drdanN
Fio:
Y01 maMNX
Sl e ELOL Eafinac

npu[is) 1

npr31] 52|

[Mapamempe! anzobnoka | baszoBbid aapec bnoxka 1 MopaAKOELIA HOMep | 2
Howep Lndp HassaHme SHaYEHHE CEAZAHEIN M-p
1 nIMP Homep sxoaa 1.000
z nTYPE  TWn aHanorosoro Bxoaa 0.000
3 EFLT BpemMeHHan NOCTOAHHAA 3KCNOHeHUManeH, ., 0i00:00,1
4 Elas CHEWEHHE (H.N, MO, ANA KOMIESHCAUMA B .., 0,000
5 OUT.h  LWkana BexoAHOrD cMrHana (BepxHaA rpa,.. 70,000
[} QuT.l LLkana BbIX0AHOMO CMrHANA (HM#HAA rpa... 20,000
7 M ¥CTABKA CHIHANKZAUHMH A0CTH¥EHNA Bxo,.. 70,000
8 MIN Y¥CTABKa CHIHANH33UHH AOCTHXEHNA Bxo,., 20,000
9 HYS FHCTEPESHC CHRHANHS Al 0,000
10 IM_H MapameTp kanubposkk 0,000
11 m_L MapaMeTp KanHEposKK 0,000
1z Py 3H3YEHHE NApaMETpa, NOASBAEMOro HA B, 0,000
|
fix l REL? ” oK l

PucyHok 8.96.14 — lNapamempsi 6r1oka AIN(05)

MMapanemps! anzobnoka | bazoebid agpec 6noka| 83 MopaaKoBbIA HoMep | 5§
Homep  Wkbp | HaseaHWe 3HaYEHHE CEASEHEIA N-p
1 nouUT HoMep AMCKpeTHOMD Bbix0Aa 1.000
o HELP [ QK l
fix l l

PucyHok 8.96.15 - lNapamempsi 61oka DOT(09)

Mapanempsl anzobnoka | bazoebid agpec bnoxa| 84 MNopaakoebid Homep | 6
Homep  Lkdp HazgaHne 3HaqEHHE: CEA3aHEI N-p
1 nouT HoMep AMCKpeTHOMD BeIX0AS 2.000
3 HELF [ QK l
fix l l

PucyHok 8.96.16 - lNapamempsi 6r1oka DOT(09)

http://www.microl.ua o  MUK-51(H), MUK-52(H) ver. 01.77 . MPMK.421457.005 P32 u3m. 2.01, 06.09.2012



000 "AMTOPI™ +7(4722)40-00-02

215

amtorg.com.ru

Mapamemps! anzobnoka | basoebid agpec 6noka| 85 Mopaakoebid Homep | 7
Homep | Lkbp HazgaHue SHaqeHHE CEAZaAHEIA N-p
1 noUT  HoMep AHCKPETHOMD BbiX0Aa 3,000
a l HELFP ” QK l
fix
PucyHok 8.96.17 - lNapamempsi 651oka DOT(09)
dpa Dbl 0DJIOKA
lMapanemps! anzobnoka | basoebid agpec Gnoxa | 86 MNopaaxkoBbid HoMep | 8
Homep Wribp HazgaHHe SHaYeHHE (CEA3aHEIA N-p
1 nouT Homep AMCKPETHOMD BoixoAa 4,000
a HELF [ (o1 4 l
fix l l
PucyHok 8.96.18 - lNapamempsi 651oka DOT(09)
dapa Dbl DJIOKA
lMapamempe! anzobnoka | bazoebid agpec Gnoka| 13 MNopaakoebd Homep | 3
Homep | Wkdp | Hazsadue SHAMEHHE CEAZaHBIA N-p
1 nbisp Homep ancnnes 1.000
2 nDIR HanpaeneHke ASHCTEMA perynaTopa 0,000
3 nsTR CTpYKTYpa perynATopa (NapaaeasHeld,n.,. 0,000
4 NTYP...  O-AWHAMMHECKHIA 1-CTaTHHECKHE 0.000
5 nQNESP KOAMYECTED MCNOMbESYEeME: 3a8aHMA (1-8,.. 1,000
[} nChY TN NpeafipasoBaHua 0.000
7 dTRE KoMaHaa yCTaHOBKH Ha BelxoAe perynaT... 0,000
g nMODE  Pexwn paboTel 1.000
9 Tetrl Bpema MexaHHsMa
10 Train MHHHMENEHSA ANHTENEHOCTE HMTY NbCa
11 Tdly 3BAEPHKS MEKAY BEIMOHEHHANK
12 TI Bp&MA HHTEMPHPOBAHHA
13 TD Epema andepeHuHMpoEaHna
14 KP KoahHUHEHT YCHNEHA
15 =l 3aaaHke
16 SP_EXT  BHEWHee 33A3HHE
17 out Bbixoa perynaTopa
15 PY_r JHanasoH EX0AHOMD CHrHaNa 100,000
19 SP_h BepxHees OrpaHHYEHHE 3343HHA 100,000
20 SP | HuxHes orpaHHYeHHe 3aaaHHa 0.000
21 SP_r CKOPOCTE M3MEHEHWA 3343HMA O-CcTaTHYe, ., 70,000
2z POZ MNonoxeHKHe MEXaHHEME 23,433
23 TRE_W 3HaYeHKE BE30MAcHOr0 BO3AEACTEHA 0,000
24 M CurHanuzaumna Max napameTpa 100.000
25 MIN CurHanmzaumna MIN napameTpa 0.000
26 HYS FHCTEQEZNC CHIHAMMZALMK NApaMeTRa 0.000
27 FF_V Bxo4 Gnoka npessapeHka 0.000
28 FF_G YCHNEHWE KaHana npeaBapeHHa 0.000
29 FF_h BepxHes OrpaHHHEHHE NpeABSREHHA 0.000
an FF_| HriHes orpaHi-eHHe NpeasapeHa 0.000
31 COR_Y  Bxog kaHana koppekuk 0.000
32z COR_G  ¥CWNEHHE KaHANa KOPPEKULHK 0,000
33 COR_h  BepxHes OrpaHHYeHHE KaHaNa KOPpeKiHA 0,000
34 COR_ HHHEE OrPaHHY2HAE KAHANA KOPPEKLHK 0,000
35 FEB 0BpaTHaA tEAsE 0.000
5 HELP l QK l
fix I l

PucyHok 8.96.19 - Napamempsi 6rioka D_PID_1(96)
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Mapamemps! anzobnoka | bazoebld agpec Gnoka 0 MNopaaxkoBbIA HomMep| 1
Homep | Wmdp | Hassadwe SHaYEHHE CEA3aHBIA N-p
1 5P SHaYEHHE YCTIBKH 0.000

(= =]

fix

PucyHok 8.96.20 - lNapamempsi 6rioka SP(53)

lMapamempe! anzobnoka | basoebid agpec bnowa| 48 MNopaaxoBebId Homep | 4
Homep  Wkbp — HaseaHwe 3HAYEHHE CEA3aHEMA N-p
1 nDisp Howep avcnnes 2.000
2 nDIR HanpagneHne ASACTEMA perynaTopa 0,000
3 nSTR CTpYKTYpa perynaTopa (NapafgefbHeii,n...  0.000
4 nTYP...  0-AMHAMHYECKMI 1-CTaTHUECKHEA 0.000
) nOAtSP KonMuecTEo Mcnonksyenen: 3aaaimA (1-s...  1.000
& MY TN NpecfpasosaHHa 0.000
7 dTRE KonaHaa yCTaHOBKH Ha Belxoae perynat... 0,000
g nMODE  Pexwn paboThl 1.000
9 Tetrl BpemA MExaHHsMa 0:02:00.0
10 Trrin MiHFMaNEHSA ANHTENEHOCTE HMMTY NbCa 0:00:10.0
11 Tdly SAABPHKA MEXAY BIOHEHNANK 0:00:02.0
12z TI EpEMA HHTErpHPOBaHHA 0:00:30,0
13 1] EpemA AndepeHUHPOBaHHA 0:00:00,0
14 kP FoafHUHEHT YCHNEHNA 2,000
15 SP 3aAaHHe 0,000 CEAZEHEIF N-p
16 SP_EXT  BHewHee saaaHHe 0,000
17 out Bbixoa perynaTopa 24,833
15 PY_r JHanasoH EX0AHOMD CHrHaNa 100,000
19 SP_h BepxHes OrpaHHYEHHE 33A3HHA 100,000
20 P H#HEE OrpaHHYEHHE 3a,a3HHA 0.000
21 SP_r CKOPOCTE H3MEHEHHA 3343HKA O-cTatkye,,, 0,000
2z POZ MNoNoXEHHE MEXHHEME 8.667
23 TRE_W  3HaueHWe BesonacHora BosAeHCTEMA 0.000
24 MAx CurHanmzaumna Mak napametpa 100,000
25 MIN ZHrHanmzauna MIM napanetpa 0.000
26 H¥s FHMCTEREZHC CHIHANMZALHH NAPaMaTPa 0.000
27 FF_V EBxo4 Gnoka npessapeHHa 0.000
28 FF_G ¥CHNEHKWE KaHana NpeABapeHHA 0.000
29 FF_h BepxHes OrpaHHHEHHE Npe ABAREHHA 0,000
50 FF_| HikHEE Orpank-eHne NpeasapeHns 0,000
31 COR_Y  Bx0/ KaHana Koppekian -50,000 CEAZAHBIA N-p
32 COR_G  ¥CHNEHHE KaHANa KOPPEKUHK -1.000
33 COR_h  BepxHes OrpaHHYeHHE KaHANA KOPPEKILHA 100,000
34 COR_| HuHes OrpaHHYeHHE KaHana KOppekLrH 0,000
35 FEB 0BpaTHaA (EAsE 0.000
fix l HELP ” oK l

PucyHok 8.96.21 - lNapamempsi 6rioka D_PID _1(96)

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_96.fbx)
lMocmaHoeka 3adayu: Heobxogmmo opranusoBatb [MU[-umnynbCcHOE perynupoBaHne, C WCMONb30BaHMEM
AenbTa perynsitopos.
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PeweHue:
01 nifF=1 01 nOISP=1 AraAN 01 LT =1
02 nTYPE=N o | dERE 02 nDIR=0 o2 Ao dIN
03 tFLT=0:00:00.1 — 05 nETR=0 03 ?F-‘I?'.x
e, 04 nTYPESP=0 | 04/ dRN
05 OUT_Hetpo, | pe g5l LuckpemHbiil 861600.
06 OLUT_L=0. o7 [T
07 A0, 03| AN P 0 s | 05{TOT_FE
05 WIR=0. 10 ERAIM=0:00:00.3 | 08 edelt
03 HYE=0. 04 4”'-""—3“'- 11 LDELAT=0:00:00( 10 [_part
1001 IM_H=0. 12 TI=0:02:00.0 1 [ed_delt
1IN L=0 5| oL 13 TO=0:00:00.0 |12 [oFF
o — b 1=5EF 01 n0LT=2
12 Pv'=0. 15 ZP=50, 14 [TEar dif 01
= 12 SPLERT=0. e [op b
AHarozoenbili 8800. Wi == .
. LuckpemHsit 8b1800.
UmnynscHeIl Oenbma
ra-Peaynsmop.
lMpumeHsiemcs 0nsi
opeaHu3sayuu
umnyrnscHoeo M4
peaynuposaHusi

PucyHok 8.96.21 - lNpumep ucnons3oeaHusi 6rioka D_PID (96)
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9 ®DyHKUMOHalNbHbIEe GJIOKM ynpaBrieHUs COCTOSIHUEM

9.80 IF(80) - Ecnu

HasHauveHue
®PyHKUMoHanbHbI  6rok  (pucyHok  9.80.1) npumeHsieTcs Ans MNOCTPOEHMS  YCMOBHbLIX  3aBUCUMOCTEWN
(nepexonos).
IF(80)
01 Inp1 |o N
02 Inp2 |ee R if
"| INP(N) o1 | 01 nIf
. then -
12 Inp12 |2 “| nif=N

PucyHok 9.80.1 - ®yHkyuoHanbHast cxema broka «ecnu» IF(80)

OnucaHune dyHKLMOHaNbHOro 6roka

PyHKUMoHanbHbIN 6110k hopmupyeT Ha Bbixode 01 nlF uenoe 4vcno, KOTopoe COOTBETCTBYET HOMEPY NepBOro
no nopsigky Bxoda, Ha KoTopbln nogaHa “1”, T.e. BbinonHunock ycrosue INP(N)=1. Ecnu paHHoe ycnoBue He
BbINONIHUINOCH HWU AN O4HOro BXoAa, TO BbixoA 6rioka npuHMMaeT 3HadeHue “0”.

JaHHbIN yHKUMOHanNbHBLIA 610K MOXHO Mcnonb3oBaTk ¢ 6nokom «Torga» (THEN(81)) n 6nokamu cpaBHeHns
(Hanpumep, 6nokom cpaBHeHns CMP(35)).

Bxopbl 1 Bbixoabl 6rioka npeacTaBneHbl B Tabnmue 9.80.1.

Tabnuua 9.80.1

Bxoabl — napameTpbl — BbiXoAbl
No | O6o3HaveHue Owana3soH 3Ha4yeHue no HasHa4yeHue
3Ha4YeHUn yMOn4aHuo

Bxoabl

01 INP1 BeulecTtBeHHoOe Bxopa 1

02 | INP2 BeuectBeHHoEe Bxop 2

m INPm BellecTBeHHoe Bxog m (m<12)
Bbixog

01 | nlF Llenoe Homep nepBoro no nopsaKy BxoAa, Ha KOTOPbIA NogaHo

«1»

Mpumep npumeHeHns (%\Microl\Alfa 2.0\examples\fbd_80_81.fbx)

lMocmaHoeka 3adayu: Heobxogumo nepepatb Homep cpaboTaBllero Bbixoga (yHKLMOHanNbHOro 6roka
aHanoroBoro BxoAa (owwmbka BXOOAHOrO CUrHama, BbiX0o4 3a rpaHulbl CUrHanM3auum MMHUMYMa UM Makcumyma) v npu
KaXkaowm M3 oMBOoK NoAaTb Ha aHanoroBbIf BbIXoA curHan pasHbin 20 Tex. eguHnuam, 40 n 60 COOTBETCBTEHHO.
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PeweHue:
AIN(D5) 1
01 nifP=1
02 nTPE=0 o1 | dERR dIFt O
0% tFLT=0:00;00.1 dIF2 02 o1 | nlF
04 BElA =0, 02 dras
05 OLT_H=100, ELLLE S dIFS 0
06 OLT_L=0. o
07 M0, L 4”"""” AHarnoz08blli 8bigo0.
5 PN, Ecnu. lNMpumeHsemcs
03 HE=0, 04{ QUT_FZaL
I O nocmpoeHusi
1IN_L=0, 5| auT YCI108HbIX Mepexodos
12 PY=D,

AHanozoshbliti 8800.

01 ZP1=0, o [ oum
02 $PE=20. nz[ourz
03 2P3=40. o3[ ouTs |
04 FP4=60. o4 oums |
05 $RS=0, os[ouTs
06 ZPE=0, oE[ouTs
07 2PT=0, ot [ouTy
05 RS0, oa{00TE Tozoa.
05 SPA=i, oa[ooTa lMpumexsiemcs 0ns
10 3P10=0, 10 [ouTin 8bIrOIHeHUs ycrosul
11 SPi1=0. 1l [ouTn
12 zPi2=0, 12 [oumiz

=

Ycmaska
aHarioeoseas
MHO20KaHarlbHas

PucyHok 9.80.2 - MNpumep ucnonb3osaHusi brioka IF(80)

MpumeyvaHue: hyHKUMOHaNbHbIN 610K 4OGaBNEeH HaYMHasi C Bepcumn npowmneku 51.44.
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9.81 THEN(81) - Toraa

HasHaueHue
®PyHKLUMOHanNbHbIN 610k (prcyHok 9.81.1) npumeHsieTca ANs BbINONTHEHUS YCMOBUN.

THEN(81)
01 nThen =
02 dElse - .
03 dThen1 (@2
» - 01 | 01 dOut

04 dThen2 (g2 >

..................... ~
14 dThen12 |2

PucyHok 9.81.1 - ®yHKyuoHarnbHas cxema broka «mozda» THEN(81)

OnucaHune ¢pyHKLMOHaNbLHOro 6noka
PyHKUMOHanbHbIN 6ok hopmupyeT Ha Boixoge dOUT anckpeTHoe 3HayveHune:

dOUT = dTHEN(nTHEN)

KoTopoe cdopmupyeTcs (BbibMpaeTcs) B 3aBMCUMOCTM OT BxogHoro curHana nTHEN. Bxoga dTHEN, dELSE
cnyxat ans oopMMpoBaHUSA MaccuBa COCTOSIHWUIA, KoTopble ByayT noaaHbl Ha Bbixod 6noka B 3aBucumocty oT nTHEN.
Ecnn nTHEN=0 Torga dOUT=dELSE; ecnn nTHEN=1 toraga dOUT=nTHEN1, n 1.4.

[aHHbIN dyHKUMOHaNBHBIN 610K MOXHO Mcnonb3osaTh ¢ 6rokom «Ecnn» (IF(80)).

Bxogbl 1 Bbixoabl 6rioka npeacTaBneHsl B Tabnmue 9.81.1.

Tabnuua 9.81.1

BxoAabl — napamMeTpbl — BbiIXoAbl
No | O6o3Ha4yeHue Owana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUn YMON4YaHuto

Bxoabl

01 nTHEN BeulectBeHHoOE Bxog BBOAA ycnosus

02 | dELSE 0/1 Bxopn «nHave»

03 | dTHEN1 0/1 Bxog «torga» Ne1

m+2 | dTHENm 0/1 Bxop «torma» Nem, m<10
Bbixop

01 | dOUT [0/1 | | Bbixog 6noka

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_80_81.fbx)

lNocmaHoeka 3adaqu: Heobxooumo, B 3aBUCMMOCTM OT Bbixoga 6noka IF(80) Ha aHanoroBbI BbIxo4 NOAaThb
3HaueHue 20, 40, 60, B cny4ae, korga Ha BxoA Onoka npuaeT 3aBe4OMO HEBEPHOE 3HAYEHUE, Ha aHaroroBbifi BbIXOZ
nopatb 3Ha4eHue 0.

PeweHue:
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AIN(05) 1

01 niflP=1
02 T TFE=0 01| dERR diF1 {af
0% tFLT=0:00:00.1 aFz e
04 Bl&S=0, . —
05 OUT_H=100. dIFS 03
06 OUT_L=0. -
7 WA, 03 dhAIl AHar10208bIl 8b51800.
05 MIN=0. Ecnu. lNpumeHsemcs
03 HrE=i, 04{ OUT_ZEAL
LD Orist mocmpoeHust
M IN_L=0. o5 ouT YCII08HBIX NIepexodos
12 Py=n.
—

AHarnozossbll 8800.

1 ERi=00, o1 | ouT
02 $P2=20. nz{ouTs
03 SP3E=40. o3 OUTS |
04 TP4=E0. n4[ o0 |
05 £P5=0, 05| 0UTS
06 SPEa0, 06[OUTE
07 £PT=0. ov[ouTy
05 SP&=0, s oUT S Tozda.
03 Faz0, oalouTa lMpumeHsiemcs 0nsi
10 2P10=0, 10 [OUT 0 8bIMOSIHEHUS ycriosull
1 =P =0, 1 [ouTn
12 spi2=0. 12 [OUT12

v

Ycmaeka
aHarnozoeas
MHO20KaHarbHasl

PucyHok 9.81.2 - lpumep ucnonb3oeaHusi 6rioka THEN(81)

MpumeyaHue: pyHKLMOHaNbHbIA 610K A06aBNeH HaYnHasA ¢ Bepcun npownekn 51.44.
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9.82 STATE(82) - Bnok cocTofiHui

HasHauenue
PyHKUMOHanNbHbIN 6nok (prcyHok 9.82.1) npumeHseTca Ans opMUpoBaHNs Maccusa AUCKPETHBLIX COCTOAHWUNA.

STATE(82)
01 nStat

00000000

01 nThen o1
o | 01 d?ut

PucyHok 9.82.1 - ®yHKyuoHanbHas cxema brioka «brok cocmosiHuti» STATE(82)

OnucaHune yHKLMOHaNbLHOro 6noka

®dyHKUmoHanbHbin 6nok  dopmupyeT Ha Bbixoge dOUT gnckpeTHoe 3HayeHue, KOTopoe COOTBeTCTBYeT
3HayeHuto 6uta no Homepy NTHEN B napametpe nSTAT. MNapametp nSTAT cnyxuT ans ¢opMMpoBaHUs MaccuBa
COCTOSIHUIA, KOTOpble ByayT nodaHbl Ha Bbixog 6roka B 3aBMCMMOCTM OT 3HaveHnss nTHEN.

[aHHbIV dyHKUMOHanNbHBIN OrOK MOXHO ucnonb3oBaTth ¢ 6nokom Ecnu (IF(80)).

Bxogbl, napameTpsbl 1 Bbixoabl 6rioka npeacTaBneHsl B Tabnuue 9.82.1.

Tabnuua 9.82.1

BxoZbl — napaMeTpbl — BbIXOAb!
No | O6o3HaveHue Owana3oH 3Ha4yeHue no HasHa4yeHune
3HAYEHWIA YyMOMNYaHUIo

Bxopg

01 | NTHEN | BelecTBeHHOE | | Bxog (BXOf, yCrioBusi)

MapameTp

01 | NSTAT | Lenoe | 0 | Llenoe uncro, hopmMypytoLLee Maccus coCTOSIHIA
Bbixop

01 | DOUT [0/1 | | Bbixoa 6noka

Mpumep npumeHeHnsa (Y%\Microl\Alfa 2.0\examples\fbd_82.fbx)

lMocmaHoeka 3adayu: OpraHu3oBaTb Macky nepedadn Ha MepeaHiol0 naHenb KOHTpossfepa Form4yeckomn
eavHNLbI.

PeweHue:

Ycmeaka aHanoezoegoas. lMaHenb nonb3oeameris.

01 3P=5. 01 nDIZP=1
o1 ouT 02 0T YPE_1=2
03 nTYPE_2:2
04 0T TPE_3=2 43F_H
05 d3F_ER=1 —
06 dLED1=0
o8 iLaB-0:00:00.
o 4 =Ll ! .
Briok cocmosiHud. npr[08] 09|03 DISF_1-0. 02f d3P_L

lMpumeHsiemcs onsi 10 DIEF_2=0.

-
ﬁfgggogsg;g ﬂeme/x 01 naTaT=3 E %EZ[E&DD' L
2 THEN o [ RE o | dour 15 Pl A=A,
CcOCMOSHUL 16 MIR=10,

1T HTET=0.

PucyHok 9.82.2 - Npumep ucnonb3oeaHusi 6rioka STATE(82)

MpumeyaHue: pyHKLMOHaNbHbIA 610K Ao06aBNeH HaYnHas ¢ Bepcuun npownekn 51.44.
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9.83 dSET(83) - YcTaBKa guCKpeTHas

HasHauenue
PyHKLUMOHanNbHbIN 6ok (pucyHok 9.83.1) npumeHseTca Ang OpMUPOBAHMA CUrHana BHELUHEro AMCKPETHOro
3agaHus.
DSET(83)
;01 oSt
¥
dSet ol 010u |

PucyHok 9.83.1 - ®yHKyuoHanbHasi cxema brioka «ycmaeska OuckpemHasi» DSET(83)

OnucaHune dyHKLMOHaNbHOro 6noka
Ha Bbixoge (01 OUT) 6noka dopmMupyeTcs OUCKPETHOE 3Ha4yeHue, KOTOpoe cooTBeTCTByeT napameTpy 01

dSET.

MapameTpsbl 1 Bbixoabl 6noka npeactasneHsl B Tabnuue 9.83.1.

Tabnuua 9.83.1
BxoAabl — napameTpbl — BbIX0oAbl
No | O603Ha4eHune Ownana3soH 3HauveHue no HasHa4yeHune
3HaYeHUwn YyMON4aHuIo
MapameTp
01 | dSET [ 0/1 | 0 | 3HaueHWe AUCKPETHOW YCTaBKy
Bbixop
01 [ dOUT [0/1 | | Bbixog 6noka

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_83.fbx)

lMocmaHoeka 3adayu: Co3gaTb BOSMOXHOCTb C BEPXHEro YPOBHS YNpaBATbh AUCKPETHLIM BbIXOAOM, MyTEM
3anvcu B PyHKUMOHanbHbIA 6ok normyeckom «1».

PeweHue:

Ycmeaka OuckpemHasi. HuckpemHbit 861800.

lNMpumersiemcs Ons
8800a 8 npoepammy
OUCKPeMmHbIX ycmagoK

PucyHok 9.83.2 - lNpumep ucnonb3oeaHusi 6rioka DSET(83)

01 4ZET=1 o] aour 4l 01 01 nOLIT=1

MpumeyaHue: hyHKUMOHaNbHbIN 610K 4OGaBNEeH HaYMHasi C Bepcumn npowmneku 51.44.
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9.84 CASE(84) - Bbi6bop n3 MHOXecTBa

HasHauenue
PyHKLUMOHanNbHbIN 6nok (prcyHok 9.84.1) npumeHseTcs AN NepekntoYeHns AUCKPETHOro curHana.

CASE(84)
01 Num |a
: o | 01 dDot0
J/ 0| 02 dDotl
;| -
S R -
1| 11 dDot1
12| 12 dEmr i

PucyHok 9.84.1 - ®yHKyuoHanbHasi cxema brioka «8blbop u3 mMHoxecmea» CASE(84)
OnucaHune yHKLMOHaNbLHOro 6noka

Mepekntovatens nmeet 10 nonoxeHunn. Ha Bxogq NUM nogaetcs yucno, onpegensiollee Homep Bbixoga Ha
KoTophbI ByaeT nogaH curHan «1». dOT(n) cpaboTtaeT (BbligacT curHan «1») ecnu Ha Bxog NUM noctynuT Lienoe 4ncno
n, H.M., ecnn Ha Bxog NUM noctynuno uyucno 6, 1o Beixog 7 dOT6=1, a octanbHble Bbixoda paBHble 0. Beixog 12
dERR=1 ecnu Ha Bxoa 6noka nogaHo 3HayeHue, Bbixoasulee 3a amanasoH 0 < NUM < 10.

Pa6oTta nepekntodatens onucbiBaeTcsa Tabnuuen:

Tabnuua 9.84.1

NUM<0 NUM =0 NUM =1 NUM =2 NUM >10
dERR=1 dOT0=1 dOoT1=1 dOoT2=1 dERR=1
dOTO.. dOT1.. dOT10=0 | dOTO, dOT2.. dOT10=0 dOTO, dOT1, dOTO.. dOT10=0
dOT10=0 dERR=0 dERR=0 dOT3.. dOT10=0
dERR=0

Bxopbl 1 Bbixoabl 6rioka npeacTaBneHbl B Tabnvue 9.84.2

Tabnuua 9.84.2

BxoAabl — napamMeTpbl — BbiXoAbl
No | O6o03HauyeHune AOwnana3oH 3HaueHue no Ha3Ha4yeHue
3Ha4YeHumn yMOJ4YaHUIo
Bxon
01 [ NUM | Lienoe | | Homep Bxoga noaBaeMoro Ha Bbixof 6rioka
Bbixoabl
01 | dOTO 0/1 Bbixon 6noka
02 | dOT1 0/1 Bbixon 6noka
10 | dOT9 0/1 Bbixon 6noka
11 | dOT10 0/1 Bbixon 6noka
12 | dERR 0/1 OwmnbKa BXOOQHOro curHana

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_84.fbx)
lMocmaHoeka 3adayu: B 3aBUCMMOCTU OT NogaBaeMoOro BXOAHOrO CUrHamna, nogatb Ha OAWMH M3 5 AMCKpeTHbIX
BbIXOJOB NIOrMYECKyto «1»
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PeweHue:
DOT(09) 3
01 5P=3. N an o [PTROUTE
v I
Ycmaska aHanoz2oeas. DOT(09) 4
4N o 01 n0OLT=2
= 1 |
DOT(09) 5
o 01 0T =3
=
HuckpemHbie 8b1800bI.
- =3
Bbi6b0op u3 MHOXXecmea. et 7
Br10K npumeHsiemcst o1 4070
ons nepedayu i L
b (e o3ldaT2
Jnio2u4eckol 0OUHUUbI 04| doTs
Ha yKa3aHblIl Homep 05| 4074 e
ebixo0a o i R It it
oflUR 01 v [aoTE
& darT
03] 40T JluckpemHble 8bi800bI.
10 [aaTa
1 [daTio
12 | dERR
=

PucyHok 9.84.2 - lNpumep ucnonb3oeaHusi 6rioka CASE(84)

MpumeyvaHue: pyHKLMOHaNbHbIA 610K Ao06aBNeH HaYnHasa ¢ Bepcun npownekn 51.44.

http://www.microl.ua

MUK-51(H), MMK-52(H) ver. 01.77

MPMK.421457.005 P32 u3m. 2.01,

06.09.2012



000 "AMTOPI" +7(4722)40-00-02 amtorg.com.ru

226

9.86 DETECT(86) - leTekTOop BKNIOYEHUs MUTAHWUA UNK 3anycKa NporpaMMbl Norib3oBaTtens

Ha3Ha4yeHue

PyHKUMOHanNbHLIN 6nok (pucyHok 9.86.1) mpumeHseTca Ans onpedeneHvus nofadn nuTaHua wnu 3anycka
nporpaMmMbl KOHTponnepa. To eCcTb ANnd BO3MOXHOCTM 3arnycka nporpammbl MpW BbIKIIOYEHUW C Hayana, a He C
3aMNOMHEHHbIX KOHTPOMMEPOM 3Ha4YeHMI NnapameTpos.

DETECT(86)

ot | 01 Pwr_On
%2 02 Start

PucyHok 9.86.1 - ®yHkyuoHansHas cxema 6rioka «demekmop» DETECT(86)

OnucaHune dyHKLMOHanbLHoOro 6noka

B cnyyae BkntoveHus nutaHna Ha Bbixoge dhopmupyetcs mmnynbscHbein curHan PWR_ON. B cnyyae 3anycka
nporpaMMbl Nonb3oBaTtens (Nepexoq U3 pexuma nNporpaMMMpoBaHUS B pexum paboTbl) Ha Bbixode dopmupyeTcs
umnynbcHeln curHan START. CeoictBo TM - onpegunsieT ANUMTENbLHOCTE UMMYMbCa Ha Bbixodax Oroka.

MapameTpsbl 1 Bbixoabl 6noka npefctaeneHsbl B Tabnuue 9.86.1
Tabnuua 9.86.1

BxoAabl — napameTpbl — BbIX0oAbl
No | O6o03HauyeHue AOwnana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUn yMOJ4aHuo

MapameTp

01 [ T™ | Bpemsi | 0:00:01:0 | ANUTenbLHOCTb MMNYNbCa Ha Bbixoae 6roka
Bbixoabl

01 | PWR _ON 0/1

02 | START 0/1

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_86.fbx)

lNMocmaHoeka 3adayu: Ecnv nponagano nutaHne npuéopa unv npomusoLlna 3anvck nporpamMmmbl Nonb3oBaTens
HeoGX0ANMO BKIOUYUTL ANCKPETHBIN BbIXOA Ha 5 CeKkyHA.

PeweHue:
1 ThA=0:00:01.0 PR 0N a0 [P ROLT =1
ETART
JuckpemHsbil 8b1800.
Hemekmop. briok P
ucronb3yemcs 0nsi
onpedeneHusi
BKITHOYEHUSI/BbIKITIOYEHUS
npubopa u 3anucu
npoegpammsl 8
KOHmpornnep.
Jloauyeckoe «UJIN».
diN o 01 ThA=0;00:08,0
WDE o1 | douT cETART O 01 | 01N
JRIT 02 oz{Tm
Ycmaeka
Ouckpemrias. | |¥1HET=0 o1 | douy OdHosuGpamop.

PucyHok 9.86.2 - lNpumep ucnonb3oeaHusi 6rioka DETECT(86)
MpumeyaHue: pyHKLMOHaNbLHbIA 610K A06GaBNeH HauYuHas ¢ Bepcuun npownekn 51.52.
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MpunoxeHue 1. NMpumep NnocTpoeHUs NPOCTOro KOHTypa aHarorosBoro
perynuposaHus

OnucaHue paboTbl
[JaHas cxema MOXeT NPUMEHSITCS Ans perynMpoBaHus nboro napameTpa (TemnepaTtypa, faBrieHue, YpoBEHb,

pacxog u T.n.). Ha pwucyHke T1.1.1 un3obpaxeHa nporpamma ans MWK-51 B rpadmyeckom Buae C NOMOLLBIO
dyHkumoHanbeHbIx 6nokos AIN(5), PID(60), AOT(8).

PID{G0) 2
01 nlfdP=1. 01 nDISF=1. 01 nOLIT =1,

D2ATTPE=Z. o1l dEer 02 nDIR=0. B AN INE 1 102 affset=D.
03 eFLT=0:00:005 | —— gi hﬂg?h 02| Lo
04 BlAZ=0. n =0

~ 02 drAY 0E nGMT_2P=1. (03] drasx
05 OIIT h=200. Rl e
06 OLIT 1=-50. 5 ) 04) AMIN
EITM.A)E:ED. 03] dMIN B 0 oz piodest, B Ao
0% PAIN=0. 03 TI=0:00:20.0 —
03 HY'&=0, 04| OUT.ECAL 10 TD=0:00:00.0 |06 J00UT .|
100 IN_H=0. 1 Kp=t.
H IM_L=0. as| cur 12 SP=30. 07) ouUT
12 PY=0. — 13 SP.cxt=0. 03 delta

14 OLIT=0. —
= 1T/,JS F.rng=250.

PucyHok 1.1.1 — MNporpamma MNL perynsatopa

B dyHkunoHansHom 6Grnoke AIN o6sA3aTenbHO ykasbiBaeTcs HOMep (hM3MYeCcKOro aHaroroBoro Bxoga, Tvn
AaTtyvka, AuanasoH U3MepeHnsa aaTymka.

B dyHkumoHanbHoM 6noke PID obs3atenbHo ykasbiBaeTca Homep (Ne) gucnnes wHAMKauum B MaHensx
perynsaTtopa. [lanee HeobxoAMMO ykasaTb (M3MEHWTb) HYXXHble Ham napameTpbl, TakMe Kak CTPYKTypa, HanpaBneHue
aencreus, pexum pabotel, ML KoadduUMeHTbl perynsTopa, AuWanas3oH W3MEHEHUs perynupyemoro napameTpa,
orpaHuyeHne 3agaHusi, orpaHu4eHve Belxoga perynsropa.

B dyHKkumoHanbHom 6noke AOT ob6s3aTenbHO yka3bliBaeTcs HOMep h1M3n4ecKoro aHanorosoro Bbixoaa.

[aHHylo nporpammy HyXHO 3anucaTb B TabnuyHoMm Buae (Tabn.l.1.1) ons BBegeHus e€ ¢ nepegHeln naHenm
KOHTpornnepa. HyXXHO nepenTn B pexum nporpaMmMUMpOBaHuUs, KONTMYECTBO UCMONb30BaHHbIX BrOKOB ( B HaLLeM npumepe
— 3), KONMYECTBO MPOrpaMMHbIX 3a4aTyMKoB, NnaHenen nonb3osatens ( 0; 0), 1 KONMMYeCTBO NaHenen perynupoBaxus ( B
Hawem npumepe — 1). MNocne BBeaeHNs MyHKUMOHaNbHbLIX GITOKOB, MApaMeTpOB N CBA3EN, HYXKHO 3anucaTb NporpaMmmy
B 9HEProHe3aBUCUMYIO MaMSTb.

Tabnuua M.1.1 — TabnuyHbIN BMA 3anMcy NporpaMmbl

Anroputmbl KoHdmrypaums Hactponku

Ne | wudp | Ne | Bas. | Moa. | Ne | Ne | Ne | Ne Nwms Ne Nms 3Have

on agp. 6n | Bx | 611 | BbIX | BxOoga | napameTpa | napameTpa Hue

01 ] AIN | 05| 0000 | O1 01 nINP 1
02 nTYPE
03 tFLT 0:00:00.5
04 BIAS 0.000
05 OUT_H 200.0
06 OUT L -50.00
07 MAX 150.0
08 MIN 0.000
09 HYS 0.000
10 IN_H XXXX
11 IN L XXXX
12 PV 0.000

02| PID | 60] 0012 | O1 02 01|01 | 04 PV 01 nDISP 1
02 nDIR 0
03 nSTR 0
04 nTYPE 0
05 SP_Q 1
06 nCONV 0
07 dTRK 0
08 nMODE 1
09 Tl 0:00:20.0
10 D 0:00:00.0
11 KP 1.000
12 SP 90.00
13 SP_EXTERN 0.000
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Mpopomxexve Tabnuubl M.1.1
Anroputmbl KoHdurypaums HacTpowku

Ne | wmndp | Ne | Bas. | Mog. | Ne | Ne | Ne | Ne Nmsa Ne Nms 3Haue

6n aap. 6n | Bx | 6n | BbIXx | BXoga | napameTpa | napametpa | Hue
14 ouT 0.000
15 PV_RANGE 250.0
16 SP_H 150.0
17 SP L 0.000
18 SP_RATE 5.000
19 OUT H 100.0
20 OUT L 0.000
21 TRK_VAL 0.000
22 PV_MAX 120.0
23 PV_MIN 0.000
24 PV_HYS 0.000
25 FF_VAL 0.000
26 FF_GAIN 0.000
27 FF H 0.000
28 FF L 0.000
29 COR_VAL 0.000
30 COR_GAIN 0.000
31 COR_H 0.000
32 COR_L 0.000
33 FB 0.000

03| AOT | 08| 0045 | 01 03[01)02] 07 INP 01 nOUT 1
02 -- 0.000
03 -- 0.000

[anee Heobxooumo NpoOM3BECTU KanMOPOBKY BXOAHOIO W BLIXOAHOrO aHanoroBoro curHana (cm. P31), n
NOAKMNIOYNTL BXOOHbIE N BbIXOAHbBIE CUTHarbl K KOHTpOnnepy ( AaTYuK U UCNOMHUTENbHBIN MexaHu3Mm). [ins aHanorosBoro
BXOAa TWN AaTyuka ykasaHHbln B napameTtpe nTYPE 6Gnoka AIN pomkeH coBnagaTb C YCTAHOBMEHHLIM C MOMOLLBIO
nepemblYeKk TUMOM BXOAA Ha nnaTe npoLeccopa 1 KNneMMHO-604YHOM COeAUHEHNN.

[Mocne npoBeAeHNs Bbllle yKa3aHHbIX AENCTBUIN KOHTPOMMEP HY>KHO NepeBecTn B pexuM poboTbl, NepenTn Ha
naHenb oTobpa)xeHNs perynsTopos.
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MpunoxeHue 2. NMpumep NOCTPOEHUSA SIOFMYECKUX CXEM ynpaBrieHUs

OnucaHune paboTbl

PyHKLUMOHAaNbHbIE CXEMbI , NPUBEAEHHbIE HA pucyHKax 1.2.1 n 1.2.2 paboTatoT No Takow fnorvike:

Ecnn Di1=1 (BknmioveH) Torga DO1=1
Ecnm  dMAX=1 Torpa DO1=1
WNHaue DO1=0.

To ecTb, ecnu cpaboTan BHELUHUA OUCKPETHBIA AaTYMK UNW NapameTp aHanoroBoro BXxoAa NpPeBbICUN YCTaBKy
MAX, Torga BKIHOYMTb AUCKPETHBIN BbiXxo 1, MHaYe OUCKPETHbIN Bbixod 1 OTKMUUTb. [JaHHY0 NPUBEAEHHYIO NOTUKY
paboTbl MOXHO OCYLLECTBUTb C MOMOLLbIO NOTMYECKUX (DYHKUMOHaNbHbLIX BMOKOB Kak mnokasaHo Ha pucyHke [1.2.2.
BbIGupaTb HY>HO Ty CTPYKTYPY NOCTPOEHUs, KoTopasa byaeT npoLle AN NOHUMaHWS 1 OTNagkKu.

[DINiD6) 1

01 nlFIP=1, AIF1 01
02 LFLT=0:00:00.0 =

DOT(0%) T

01 nOILIT =1,

dINF

JusETi83) 5

01 nIFF=1. 01 dFET=0.

02 nTTRE=0. 1| dere 011407
05 bFLT=00mo00( - ——

04 El4S=0.

05 OUT heaon,  [OF AT dSET(83) 6

06 DT J=-501. 01 dFET=1,

07 Max=E0. 03] RN 01407
0 RAIN=0.

03 H's=0. 04] AT FCAL

10 IM_H=0. -

11 1_L=0.

12 Pz, pslaLT

PucyHok M.2.1 — TocTpoeHne Normyecknx Cxem ynpasreHnsi ¢ Ucnonb3oBaHMeM yHKLMoHaneHbix 6nokos ECJ/TN —
TOrJA (1IF(80) — THEN(81))
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+ +
0 nINP=1.
o2 vFLT=0:00:00.0 *1 22T
dINY 0
Nz 02 L KL
. .
0 nifP=1.
02 nTYPE=2. 01| dErr
05 eFLT=0:00:005 [ ——
04 BlAg=0,
05 OUT h=zng, 02| dhAx
0 CILIT. J=-50.
07 Max=fs0. 03] dnain %
05 MIN=0.
03 H 3=0. 04| OUT.ZCAL
10 IR_H=0. —
14 IN_L=0.
12 PY=0, L ouT
=

PucyHok 1.2.2 — TNprmep NoCTpoeHUs NOrnYeckon CxeMbl YNpaBneHus ¢ UCrnonb3oBaHneM yHKLUMoHansHoro 6noka
Nnn (OR(21))

MpuseneHHblie cxembl (puc.l1.2.1 n pnuc.MN.2.1) moryT 6bITb MCNOML30BaHbI COBMECTHO C CXEMOM YKasaHHOW B

npunoxeHun 1, kak OOMNONMHWTENbHAA norvka paboTbl perynaTopa (Torga HyXXHO M3MEHUTb MOPSAKOBble HOMepa U
6a3oBble agpeca 6MoKoB).
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HaHHoe pykosoOcmeo o  aKcrlyamauyuu  siensemcsi  oguyuanbHol — OoKymeHmauyued
npednpusmusi MUKPO/I.

lMpodykyusa npednpusmuss MUKPOJI npedHasHavyeHa Ons aKkcnilyamayuu KeanughuyuposaHHbIM
repcoHariom, MPUMEHSIIOWUM coomeemecmsyruwue npueMbl U MOJIbKO 8 UEssiX, ONUCaHHbIX 8 HACMOSAWEM
pykosodcmee.

Konnekmus npednpusmusi  MUKPOJI  ebipaxaem  605bWy0  Npu3HamesbHoCmb  Mem
crieyuanucmamM, Komopble rfpunazarom 6onbwue ycunus 0ns  M000EpXKKU  OmMeYyecmeeHHO20
rnpousgodcmea Ha HalrnexauweMm yposHe, 3a mo, Y4mo OHU euwje cbepeanu ceow cumny dOyxa, yYMeHue,
criocobHocmu u masnaHm.

B cnyyae BO3HMKHOBEHWUS BOMPOCOB, CBSI3@HHbLIX C MPUMEHEeHWEM O0OpyooBaHUSA NpeanpuaTust
MWKPOIJ, a Takke c 3asiBkaMu Ha npuobpeTeHne obpallatbcs No agpecy:

[ Mpeanpuatne MUKPOII ]

YKPANHA, 76495, r. iBaHOo-®paHkoBCK, yn. ABTonutmaluesckas, 5 b,
Ten: +38(0342)-502701, 502702, 502703, 502704, 504410, 504411
dakc: +38(0342)-502704, 502705

E-mail: microl@microl.ua, support@microl.ua

http://www.microl.ua
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1 BBegeHue

HacTosilwee pykoBoacTBo no akcnnyaTauumn (P3) npegHasHadeHo Ans O3HaKOMIEHWs noTpebutenen c
HasHayeHneMm, MoAensaAMu, MNPUHUMNOM OEWCTBMS, YCTPOMCTBOM, MOHTAaXOM, 3KChnnyaTaumen u obcnyxumBaHnem
MukponpoueccopHbix KoHTponnepoB MUK-51H (B aanbHenwem koHTponnepos MUK-51H).

P3 cocTtouT 13 AByx camMocToaTeNbHbIX AOKYMEHTOB.

B nepsom wu3 Hux — «KoHTponnepbl ManokaHanbHble MHOroyHKLMOHAMNbHbIE MWKPONPOLECCOPHbIE
MUK-51H (MPMK.421457.006 P31)» — npuBoauTCA ONMCaHWe cocTaBa, (YHKUMOHArMbHLIX BO3MOXHOCTEW W
WHCTPYKLMA No akcnnyaTtauum koHTponnepos MUK-51H.

Bo BTOpom — «KoHTponnepbl ManokaHanbHble MHOro(yHKLUMOHanbHele MukponpoueccopHbie MWK-51
(MPMK.421457.005 P32)» - onuckiBaeTcs 6ubnmoteka dyHKUMOHaNbHbLIX 6rnokoB koHTponnepoB MUK-51, aHanorom
no yHKUMOHANLHOMY Ha3HaYeHUI0 U BO3MOXXHOCTSIM KOTOPOro siBnsaeTcs koHTponnep MUK-51H.

BHUMAHUE ! MNepen  wncnomnb3oBaHWeM  KOHTponnepa, noxanywucra,
O3HAKOMbTECb C  HACTOALMM  PYKOBOACTBOM MO  3KCMyaraumu
koHTponnepos MMNK-51H.

MpeHebpexxeHne MepamMu NPEefOCTOPOXHOCTU U NpaBunaMu
3KCnnyaTaumMmn MOXeT CTaTb NPUYMHOM TpaBMUPOBaHUS NepcoHana unm
noBpexaeHns obopyaoBaHus!

B c¢BA3M C nocTtosHHOMW paboTon NO COBEPLUEHCTBOBAHMIO
KOHTpoOnnepa, MOBbIWAWEN €ero HadeXHOCTb W ynydlwaiowen
XapakTepucTuku, B KOHCTPYKLMIO MorytT  ObITb BHECEHbI
He3HaunTenbHbIE U3MEHEHNS, HE OTPaXKeHHbIE B HACTOSLLEM U3OaHNN.

COKpaLLIeHVIiI, NpuHATbLIe B A4aHHOM pyKoBoACTBe

B HaummeHoBaHUAX napameTpoB, Ha pPUCYHKax, npu Ll,M(prBbIX 3Ha4YeHNAX U B TeKCTe WUCNONb30BaHbI
cokpalleHusa n abbpesuatypsbl (CM. Tabnvuy 1.1), o3Havarowme cnegyolee:

Tabnuya 1.1 - CokpaweHusi u abbpeguamypbi

Abbpesuarypa NMonHoe HaMmeHoBaHue 3Ha4yeHue
(cumBon)

PV vnn X Process Variable Mamepsiemas BennunHa (KOHTpONUpyembIi 1
perynupyemblii napameTp)

SP nnim W Setpoint 3apaHHas ToyKa (3agaHue perynaTopy)

T, t Time Bpewms, nHTepBan BpemMeHun

Al Analogue Input AHanorosbIvi BBOA,

DI Discrete Input [VCKpeTHbIN BBOA

AO Analogue Output AHanorosbIN BbIBOS,

DO Discrete Output [NcKpeTHbIN BbIBOA

CP CpegHun CpeaHuii KOHTaKT AMCKPETHOrO BbIXxoda

HO HopmanbHO OTKPbITbIV HopmanbHO OTKPbIThIN KOHTAKT AUCKPETHOIO BbIXOAa
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2 OnucaHue KOHTpoIepa

2.1 HasHauyeHue n obwme xapakTepuCcTUKu

MWUK-51H — 3TO KOMNaKTHbIA MarnokaHanbHbIi MHOrOYHKLMOHAMNbHbBIA MUKPOMPOLECCOPHBIN KOHTpOnnep,
npefHasHayeHHbI ONA  aBTOMaTUYECKOro perynvMpoBaHuMs U JIOTMYECKOro  YNpaBMeHWst TEeXHOIOrMYecknumun
npoueccamu. OH npegHasHayeH [ANA MPUMEHEHUS B  3NEKTPOTEXHWYECKOW, 3HEPreTU4ecKoW, XMMUYECKOMN,
MeTarnnypruieckom, NMLLEBOW, LLEMEHTHOW, CTEKONBHOW U APYrMX OTPacnsX NPOMbILLIEHHOCTH.

KoHTponnep MMWK-51H nos3sonsetr BecTtu nokanbHOe, KackagHoe, MporpammMHoe, CynepBuM3OpHOe,
MHOrocBA3HOe perynmpoBaHue.

ApxuTekTypa KoHTposnnepa obecrneyvBaeT BO3MOXHOCTb BPYYHYIO UM aBTOMATUYECKW BKIHOYaTb, OTKOYaTh,
nepeknoYaTb U PEKOH(UIypupoBaTb KOHTYPbl PErynMpoBaHus, NpuyeM BCe 3TW Onepauun BbINOMHAITCA 6e3yaapHo
HEe3aBMCUMO OT CMIOXHOCTU CTPYKTYpbl ynpasneHus. B coyetaHun ¢ o6paboTkon aHanorosbix CUrHANOB KOHTpONep
MWK-51H nossonseT BbLINOMHATL Takke mnorMveckne npeobpas3oBaHUss CUrHanoB W BbipabaTbiBaTb HE TOMbKO
aHanorosble UMM WUMMYMbCHbIE, HO W AWCKPETHble KomaHnAbl ynpasneHus. Jlornveckne @yHKUMOHAaMNbHbIE 6r0Ku
hOPMMPYIOT NOMMYECKYI0 NPOrpaMMy LLIaroBOro ynpasneHus ¢ 3agaHWeM KOHTPOMbHOIO BPEMEHU Ha Kaxxaowm Liare. B
coyeTaHun c 06paboTKOW AMCKPETHbIX CUrHanmoOB KOHTPONMEep MNO3BOMSEeT BbLINOMNHATL Takke pa3HoobpasHble
yHKUMOHanNbHble MNpeobpa3oBaHUsA aHanoroBblX CWUrHanmoB W BblpabaTbiBaTb HE TOMbKO AUCKPETHble, HO W
aHanoroBble ynpasnsaoLwmne curHansi.

MUK-51H copepxuT cpeactsa oOnepaTMBHOrO YMpaBfieHUs, pacrofioXeHHble Ha nuueBOoW MaHenu
KOHTponnepa. 3TU cpeAcTBa NO3BONSAOT BPYYHYIO U3MEHATb pPexuMbl paboTel, ycTaHaBnuBaTh 3ajaHue, ynpasnsTb
XOOOM BbINOMHEHWSA MPOrpamMmbl, BPYHHYO YNpaBsTb UCNOMHUTENbHBIMWU YCTPONCTBaMW, KOHTPONMPOBATbL CUrHAMbI U
uwHaMuupoBaTtb owwnbku. CTaHOapTHble aHanoroBble W OWCKPETHble AaTYMKW W UCTIOMHUTENbHbIE YCTPOWMCTBA
nogkntoyarTca k koHTponnepy MUK-51H ¢ nomoubio nHanBuayanbHbIX kabenbHbIX CBs3ewW. BHyTpu koHTponnepa
curHanel obpabaTbiBatoTCs B LnMpoBon hopme.

KoHTtponnepbl MUK-51H mMoryT o6beguHATLCA B NOKanNbHY YNpaBnsLWyO CETb LUMHHOW KOHMUrypaumu.
[Ona Takoro o6beAMHEeHVS HUKaKMX AOMOMHUTENbHbIX YCTPOMCTB He Tpebyetcs. Yepes ceTb KOHTpoMfepbl MOryT
oB6MeHuBaTbCS MHGpopMaLmen B UM poBo hopme.

MNporpammupoBaHMe KOHTpoOMepa BLINOMHAETCA C MNOMOLLbIO KMaBuW MepefaHen naHenu wmm no
MHTEpAENCYy C MOMOLLBI CreLuManbHOro nporpammHoro obecnedeHuss - BusyanbHoro pegaktopa FBD-nporpamm
AlNb®A. lNporpammHbii nakeT pepaktop FBD-nporpamm AJIb®A pacnpoctpaHsetca 6ecnnatHo. OH OCTyneH Ha
HalleM canTe B MHTEpHeTe: www.microl.ua.

CucTtema nporpaMMUpoOBaHUsi peanusoBaHa B COOTBETCTBUM C TpebGoBaHWAMU cTaHgapta MexayHapogHoin
OnektpoTexHnyeckon Komuccumn (MIK) IEC 1131-3 n npegHasHaveHa Ans paspaboTku NpuKnagHoOro NporpaMMHOro
obecneyeHnsi cbopa AaHHbIX U YNPaBReHUst TEXHOMOMMYECKMMI NpoLieccamu, BbIMOSHAEMbIMU HA NPOrpaMMupyembixX
KOHTponnepax.

B kayecTBe A3blka NPOrpaMMMpOBaHUSA B CUCTEME peanu3oBaH S3blK (OYHKLMOHANbHbLIX GITOKOBLIX Anarpamm
Function Block Diagram (FBD), npegocTaBnsiWwmin nNOMb30BaTento MexaHW3M OOBLEKTHOrOo  BU3yarbHOro
NporpaMMmMpOBaHUS.

Mpouecc nporpaMMMpPOBaHUst CBOAUTCS K TOMY, YTO BblIGOPOM M3 GUGNMOTEKM (PYHKLIMOHANbHBLIX GIIOKOB,
3aLUMTON B MOCTOSIHHOM NaMsITH, BbI3bIBAIOTCS HYXKHbIE MX HUX U 0ObEAUHSIIOTCS B CUCTEMY 3aaHHON KOHUrypauum n
B KOTOpbIX YyCTaHABNMBAOTCA TpebyeMble NapameTpbl HACTPOVKM.

C noMOLIbl0 BCTPOEHHOW 3SHEepProHesaBMCUMOl NaMATU MporpaMma Mofb30oBaTensl COXPaHSEeTCcs Mpu
OTKIMIOYEHNUN NMUTAHUS.

KoHTponnep MWK-51H npegctaBnsieT coboli KOMMMeKC TexHU4eckux cpeacts. B ero cocrtaB BxoguT
LeHTPpanbHbI MUKPOMNPOLLECCOPHLIN 610K 1 HAabop pazbeMoB ANs NOAKMHOYEHMS Liener BBOAA-BbIBoAA. LieHTpanbHbIn
6rok npeobpasyeT aHanoroByl M OUCKPETHYO MHopMauuo B LudpoByto dopMy, Beaet obpaboTtky LmdpoBoi
nHdopMauum u BbipabaTbiBaeT ynpasnsoLLMe BO34ENCTBUS.

KoHTtponnep MNK-51H 310 - NnpoeKkTHO-KOMMNOHyeMoe nsgenune, KoTopoe No3BONAeT Nonb3oBaTento BoibpaTh
HYXXHbI KOMNNekT moaynen pacwupenns (YCO — ycTponcTBa CBA3M C 0OGBEKTOM) COrMacHO YUCIy U BUAY BXOAHbIX U
BbIXOAHbIX curHanoB. Ero coctaB n psg napameTpoB onpefensdlTcs noTpebutenem u ykasbiBaloTcs B 3akase. K
opHomy koHTponnepy MUK-51H noakntodyaeTcs TonbKo OAUH MOAYIb pacLUMpeHUs.

B koHTponnep MUK-51H BcTpoeHbl pa3BuTbie cpeacTBa camogmarHoCTUKKN, CUrHanmM3aumm n naeHTudukaumm
HeucnpaBHOCTEN, B TOM 4YuCrie Npu OTkase annapaTtypbl, BbIXOAE CUIHamnoB 3a AOMNyCTMMble rpaHuubl, cboe B O3Y,
HapyLueHu obmeHa no cetu u T.M.
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2.2 OcHOBHble CBOUCTBaA
B koHTponnepe MAUK-51H npeaycmoTpeHo:

« [lo 9 He3aBUCWMMbIX KOHTYPOB PEryrnuMpoBaHWsl, KaXAbld U3 KOTOPbIX MOXET OblTb floKanbHbIM UMK
KackagHbIM, C aHanoroBbIM UM UMMYINbCHBIM BbIXOAOM, C Py4YHbIM, NPOrPaMMHbIM (B TOM YMCIIe MHOTONpPOrpaMMHbIM)
WK1 CynepBr30OPHbLIM 3a4aTHNKOM.

* Bornee 80 TmnoB 3awwuTbix B [M3Y dyHKUMOHANbHLIX GNOKOB HENpPEpbLIBHOM U AWCKPETHOM 06paboTku
uHdopMauum, Bknoyas yHKkUMoHanbHble 6noku MU perynvpoBaHus, yHKUMOHamNbHbIE BrOKM MaTtemaTU4ecKuX,
OUHAMUNYECKNX, HENUHENHBbIX, aHaNoro-ANCKPETHbIX 1 NOrMyeckMx npeobpa3oBaHnii.

* [lo 98 ncnonbsyembix 6510kOB CO CBOBOAHBLIM UX 3anofHeHneM nbbiMKM YHKUMOHANbHLIMKW 6nokamu 13
6ubnunotekn n cBOBOAHLIM KOHMUIypupoBaHMem Mexay cobor um € BXogaMu-BbIXO4amW KoHTponnepa. PydHas
yCTaHOBKa WM aBTONOACTPONKA MobbiX CBONCTB, NapaMeTpoB U KOI(PPULMEHTOB B MobbIX (MYHKLMOHAMNbHBIX BioKax.

* NlameHeHne pexmmoB ynpasneHus, BKITHOUEHMWE/OTKITHOUEHNE, nepekrn4yeHne un peKOH(pVIpraLI,VIFl KOHTYpOB
perynmpoBaHua nto6o cTeneHn CroXHOCTW.

+ OnepaTvBHOE YynpaBrieHWe KOHTYpaMu pPEerynupoBaHWs C MOMOLLbIO KMNaBuW JMUEBON NaHenm, 2-x
YyeTblpexpaspsaHblX, U OQHOI0 Tpexpas3psaHOro LM poBbIX NMHOUKATOPOB U psifa CBETOAMOA0B, MO3BOMSALLMNX MEHATD
pexuMbl, yCTaHaBNMBaTb 3agaHune, YNpaBnsiTb WCMNOMHWUTENbHBIMU MeXaHUM3Mamu, KOHTPONMpOBaTb CUrHarnbl,
MHOMUMpOBaTb aBapuiiHble cuTyauuu. [pu NporpaMMHOM PerynnpoBaHWM CpeacTBa OrnepaTMBHOMO YrnpaBneHus
no3BonsioT Bblbupath Tpebyemyo nporpammy, nyckaTb, OoCTaHaBnMBaTb, W cbpackiBaTb MporpaMmy, nepexoautb K
creytoLeMy y4acTKy NporpaMmel, a Takke KOHTPONMPOBATL X0 BbINOMHEHUSI MPOrpaMmbl.

+ ObbeavHeHne 00 31 KOHTPONNEPOB B fOKanbHYK YNpaBnsioLyl0 ceTb, NpUYeM B 3Ty CeTb MOryT
BKIMOYATLCA TaKXKe U Apyrme Mmoaenn KOHTPONepoB Unu apyrne yCTponcTea.

» KoHtponnepbl MWK-51H moryT komnnektoBaTbCa Moaynem pacwwupenus (cm. nogpasgen 3.3 «3akas
moaynsa pacwumnpenns MP-51H gns koHtponnepa MUK-51H»).

KonuyecTBo BX0O0B-BbIX040B B 6a30BOM MOAENM KOHTpornnepa:

- aHanorosble BXoAbl — 4 (2 yHMBepcanbHbIX, 2 YHNOULMPOBAHHbIX);

- aHanorosble BbIXoAbl — 1;

- AnckpeTHble Bxoabl — 3 (1 MMNynbCHBIN BXoA*);

- OUCKPETHbIE BbIXOAbl — 5.

Mogenwu n kogpl mogynew pacwnpenns (YCO) - cm. pasgen 2.2.1:

- MP-51H-11: 16 guckpeTHbIX BX040B, 1 aHanorosbli BbIX0s4;

- MP-51H-13: 8 guckpeTHbIX BXOO0B, 8 AMCKPETHLIX BbIXOAO0B, 1 aHaNoroBbIn BbIXos;

- MP-51H-15: 16 guckpeTHbIX BbIXO40B, 1 aHanoroBbIn BbIXO4,

- MP-51H-16: 16 guckpeTHbIX BXO40B, 3 aHaroroBbIX BbIX0A4a;

- MP-51H-17: 8 guckpeTHbIX BXO40B, 8 ANCKPETHbLIX BbIXOA4OB, 3 aHaNoroBbIX BbIXOAA;

- MP-51H-18: 16 guckpeTHbIX BbIXO4OB, 3 aHanoroBbIX BbixoAa.

MpumeyaHwue.

* - 1 UMNynNbCHBIA BXOA4 U3 yMcna AMCKPETHbIX BXOAOB (MakcumarbHasi YacToTa CrnefoBaHus MMMYNbCoB
2klu).

2.2.1 Bba3oBas moAernb KOHTponnepa u Moaynu paclumpeHust

BasoBas mogenb koHTponnepa MUK-51H n mogynu pacwupenuss MP-51H umetot B cBoem cocTaBe Habop
aHanoroBbIX U ANCKPETHbLIX BXOA40B-BbIXOLAOB, KOTOPbIE NPUBEAEHBI HUXE B Tabnuuax.

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

Bxoabi-Bbixoabl 6azoBon mogenu koHTponnepa MUK-51H (6e3 moaynsa pacwmpeHus):

AHanoroBbIf OUCKpeTHbIN
Bxoa Bbixop Bxoa Bbixop
MWK-51H-00*-... 4 1 3 (1 MMNynbCHBbIN) 5

Mopaenb KOHTponnepa

MpumeyaHne.
* 6e3 Mmogyns pacLIMpeHns
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Bxopbl-Bbixoabl moaynen pacwuperusa YCO MP-51H:

Mogenb Koo mopenu AHanoroBbIn AnCKpeTHbIN
Moayns Moayns Bbixop Bxop Bbixog
paclwmpeHusl | pacimMpeHusn
MP-51H-11 11 1 16 -
MP-51H-13 13 1 8 8
MP-51H-15 15 1 - 16
MP-51H-16 11 3 16 -
MP-51H-17 13 3 8 8
MP-51H-18 15 3 16
MpumeyaHne.

1) «-» — Bxop (BbIXOA) OTCYTCTBYET;

CymMmapHoe KONu4ecTBO BXOOOB-BbIxoAoB KoHTposnnepa MUK-51H ¢ yctaHOBReHHbIM
MoAyreM pacluMpeHus:

Mogenb Moaenb mogynsa AHanoroBbI OUCKpeTHbIN
KOHTponnepa paclumpeHus Bxop Bbixon Bxop Bbixopn,
MWK-51H-11 MP-51H-11 4 2 19 5
MWNK-51H-13 MP-51H-13 4 2 11 13
MWNK-51H-15 MP-51H-15 4 2 3 21
MWK-51H-16 MP-51H-16 4 4 19 5
MWK-51H-17 MP-51H-17 4 4 11 13
MWK-51H-18 MP-51H-18 4 4 3 21

TexHnyeckme xapakTepucTuKn BXOAOB-BbIXOAOB 6a30BON MoAenun n moaynen pacwmnpenus YCO npusegeHsl
B pasgene 2.3.

2.3 OCHOBHbIe TEXHMYECKNE XapaKTepUCTUKH

2.3.1 XapakTepuMCTMKM BXOO0B-BbIXO4O0OB

2.3.1.1 AHanoroBble BXOAHble CUTHanbI

Tabnuya 2.1 - TexHuyeckue XapakmepucmuKu aHalsioe08bIX 8XOOHbIX CU2HaNo8

HanmeHoBaHMe xapaKkTepuCcTUKKU 3HaueHue XapaKTepUCTuKu

KonnyecTBo aHanoroBbix BXOAOB B 6a30BoOM Moaenu 4

KOHTponnepa (2 nepBbIX BXxOAa yHMBepcasnbHble — NpeaHasHayveHbl ans
NOAKMOYEHMS PasfMYHbIX TUMOB AATYUKOB,

2 nocnegywowmx Bxoga — nNpegHasHadeHbl  Ans
NnoAaKmnoYeHns OaT4YUNKOB, NMELLIMX BbIXOZHOMN
YHUPUUMPOBAHHbIA CUrHamn NocTOSIHHOIO TOKa)

Tun BXOQHOro aHanoroBoro curHana
* 1151 BCEX BXOA0B
- yHudmumpoBaHHbie no FOCT26.011-80 0-5mMA, RBx=400 Om
0-20 mA, RBx=100 Om
4-20 mA, RBx=100 Om
0-10B, RBx He meHee 25 kOm
* TONbKO Ang 1-ro n 2-ro Bxoaa
- HanpsXeHne 0-50mB, 0-75mB, 0-100mB, 0-200mB, 0-1B, 0-2B, 0-5B,
- TepMmonpeobpasoBaTeny CONPOTUBIEHNS
(3-x 1 4-x NpoBOAHAsi CXeMa BKIOYEHMS)
no ACTY 2858-94 (TOCT 6651-94)

TCM 50M, W10p=1,428, -50 ... +200°C

TCM 100M, W100=1,428, -50 ... +200°C

TCM rp.23, -50 ... +180°C

TCIM 50M, W100=1,391, Pt50, -50 ... +650°C
TCIM 1007, W100=1,391, Pt100, -50 ... +650°C
TCM rp.21, -50 ... +650°C

Pt50, Pt100 a = 0,00390, 0,00392

KK (J), 0 ... +1100°C
TXK (L), 0°...+800°C
TXKH (E), O ... +850°C

- Tepmonapsl no OCTY 2837-94
(FOCT3044-94, DIN IEC 584-1)

TXA (K), 0 ... +1300°C
TAM10 (S), 0 ... +1600°C
TMP (B), 0 ... +1800°C
TBP-1 (A-1), 0 ... +2500°C

Paspewatowas cnocobHocTe ALITM <0,0015% (16 paspsgos)
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[MpodomkeHue mabnuybi 2.1 - TexHUYecKue xapakmepucmuKU aHa0208bIX 8X00HbIX CU2HaI08
[Npenen gonyckaemon 0OCHOBHOM NpuBeaeHHON <0,2%
NOrpeLLIHOCTU U3MEPEHUS BXOAHbIX NapaMeTpoB
TOYHOCTb MHAMKaLNN <0,01 %
BnunsiHne TemnepaTypbl OKpyXarLen cpeapl < 0,04 %/°C
Mepuog nsmepeHus, He 6onee 0,1c
Mepuron o6HOBNEHNST MHCbOPMaUMK Ha aucnnee, He 0,5¢c

bonee

[anbBaHMYecKkoe pasgeneHue uenemn

AHanoroBsble BXoAbl rafibBaHW4ECKU WU30NMPOBaHbl ApYr
OT Apyra, OT BbIXOAHbIX U APYrMX BXOAHbIX Lienen u uenen
nMTaHus.

HanpsxeHne ranbBaHuyeckon paseaskn He meHee 500 B.

MpumeyaHus:

1.Kax0bil exo0 koHmporsnnepa MUK-51H moxem 6bimb ckoHgueypuposaH Ha nodkmnoyeHue mobozo muna damyuka.
2.Mpu 3akase exola mura mepmorapa, 8 Kayecmee exoda memrepamypHoU Koppekyuu (komneHcayuu mepmo-34C
C80000HbIX KOHU08 MEpMOrnapbl) ucronb3yemcs Oamyuk memnepamypbl, KOMOpPbIU Haxodumcs 60371e KIeMM Ha Kopryce

KoHmposinepa.

2.3.1.2 AHanoroBble BbIXOOHble CUrHasnbl

Tabnuya 2.2 - TexHu4yeckue XapakmepucmuKu aHasio2o8bIx 8bIXOOHbIX CU2Ha08

HanmeHoBaHMe xapaKTepucTUKu

3HaueHue XapaKTepuCTuKu

KonnuecTBo aHanoroBbIX BbIXOLOB:
- B ba3oBOM Mogenu KOHTponnepa,
- B MOAyNAX paclinpeHns

1
1 nnu 3 (cm. pasgen 2.2.1)

Tun BbIXOAHOIO aHaNoOroBOro curHana

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

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

0-10B, RH = 2000 Om

Paspewatowas cnocobHocTb LIAM:
- Ansa Bbixoga B 6a30BON Modenu KOHTpornepa,

<0,0015 % (16 pa3psigoB)

- ANSA BbIXOA0B B MOAYNAX paclUMpeHus 0,024 % (12 paspsgos)
Mpepen aonyckaemom OCHOBHOW npuBeaeHHON

MOrpeLHoCTM  (POPMMPOBAHUST  BbIXOAHOTO  CUrHana

nocre KannubpoBku:

- Ans BbiIXoga B 6a30B0M MoAenu KOHTponnepa, <0,2%

- ANS BbIXO4O0B B MOAYMSAX PacLUMpeHus <04 %

Mpegen [onyctMMOro  3HayeHWs  OOMOMHUTENbHON

MOrpeLlHoOCT BLIXOAHOMO CUrHana nmnpu  U3MeHeHUU <0,1%

COMPOTUBIIEHNS HArpy3Kku He NpeBbILLaeT

BnnsiHve TemnepaTypbl OKpyXatolen cpeabl

< 0,02 %/°C

[anbBaHMYecKkoe pasgeneHune uenemn

AHanoroBbll BbIXO4 ranbBaHWY4ecKM W3ONUPOBaH OT
BXOAHbIX 1 APYIMX BbIXOAHBIX Liene u Lenew nuTaHus.
HanpsxxeHne ranbBaHuyeckon paseaskn He meHee 500 B.

2.3.1.3 [OucKkpeTHble BXOAHbIe CUTHalbI

Tabnuya 2.3 - TexHu4Yeckue xapakmepucmuku OUCKPEMHbIX 8X00HbIX CUSHAaI08

HanmeHoBaHue xapaKTepucTUKU

3HayeHune xapakTepucTUKm

KonnyecTBo AMCKPETHLIX BXOO0B

- B 6a30BoI Mogenu koHTponnepa 3

- Ha moayne pacwupenusa YCO cM. pasgen 2.2.1
CwurnHan noruyeckoro "0" — coctosiHne OTKITIOYEHO 0-7B
CwurHan normyeckon "1" — coctosaHne BKITKOYEHO 18-30B
MakcumanbHas YyactoTa criefoBaHUs UMMYIbCOB:
- ANs UMNynbCHOro BXxoAa < 2kly
- ONs1 ANCKPETHbIX BXOA40B <50y
BxogHown Tok (noTpebneHue no Bxoay) <10 mA

lanbBaHWYeckoe pasmerneHve Lenen

OuckpeTHble BXOAbl ranbBaHUYECKN W30NMPOBaHbl ApYyr
OT Apyra, OT BbIXOAHbIX U OPYrMX BXOAHBIX Llenewn v Lenemn
nUTaHus.

HanpspkeHne ranbBaHnyYeckon passsasku He meHee 500 B.
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2.3.1.4 OuckpeTHble (MMNYNbCHbIE) BbIXOAHbIE CUTHanMbI

2.3.1.4.1 TpaH3NCTOPHLIN BbIXOA,

Tabnuya 2.4 - TexHu4eckue xapakmepucmuku OUCKPEeMHbIX MPaH3UCMOPHbIX 8bIXOOHbIX CU2HaN08

HauMmeHoBaHMe xapaKTepUCTMKU

3HauyeHune xapaKkTepUcTUKMN

KonmuecTBo ANCKPETHBLIX BbIXOA0B
- B 6230BOV MoZenu KoHTponnepa
- Ha Moayne pacwuperus YCO

5
CM. pasgen 2.2.1

Twvn Bbixoga

OtkpbiThin konnekTop (NPN TpaHsucTopa)

MakcumanbHoe Hanps>xxeHne KommyTtauum

40 B nocTOAAHHOrO TOKAa

MakcumanbHbI TOK Harpy3kmn Kakgoro Bbixoga

100 mA

[anbBaHMYecKkoe pasgeneHue uenemn

JncKpeTHble BbIXOAbl ranbBaHUYECKM WM30NMPOBaHbl ApYyr OT
Apyra, oT BXO0B, APYrMX BbIXOLAOB M OCTarnbHbIX LENen.
HanpspkeHue ranbBaHnyeckon passsaskm He meHee 1500 B.

CwurHan norundeckoro "0"
CurHan norundeckon "1"

Pa3OMKHyTOe COCTOAHME TPAH3UCTOPHOIO Kro4a
SaMKHyToe COCTOSAHWE TPAH3UCTOPHOIO Krito4a.

2.3.1.4.2 PenenHbin BbIXon

Tabnuya 2.5 - TexHU4eckue xapakmepucmuku OUCKPeMHbIX pesieliHbiX 8bIX0OHbIX CU2HaI08

HanmeHoBaHMe xapaKTepucTUKuU

3HaueHue XapaKTepUCTuKu

KonuyectBo ONCKPETHbIX BbIXOO0B
- B 6a3oBow Moaenu KoHTponepa
- Ha mogayne pacwupeHns YCO

5
cM. pasgen 2.2.1

Twn BbIXOOA

3amblkatoLme KOHTaKTbl pene

MakcumanbHoe HanpsikeHue KOMMYyTauunn:

- NEPEMEHHOr0 ToKa 250 B
- MOCTOSIHHOIO TOKa 30B
MakcrmManbHbIV TOK Harpysku Kaxgoro Bbixoa 5A

[anbBaHW4eckoe pa3genexHue Lenemn

OunckpeTHble BbIXOObl ranbBaHWYECKU U30MNMPOBaHbI Apyr OT
Apyra, OT BXO0B, APYrMX BbIXOLAOB M OCTarbHbIX LENen.
HanpspkeHue ranbBaHnyeckon passsaskm He meHee 1500 B.

CwurnHan normyeckoro "0"
CwurHan normyeckon "1"

Pa30MKHyTO€ COCTOAHME KOHTAKTOB pene.
SaMKHyToe COCTOAHNE KOHTAaKTOB pene.

Bug Harpysku

AKTMBHas, NHOYKTUBHAA

2.3.1.4.3 ONTOCMMUCTOPHLIN BbIXOA

Tabnuuya 2.6 - TexHuyeckue xapakmepucmuKku OUCermeIX Of1MOoCcUMUCMOPHbIX 8bIXOOHbIX CU2HA/108

HanmeHoBaHMe xapaKTepucTUKU

3HaueHue XapakTepucTukun

KonnuecTBo ANCKPETHbLIX BbIXOA0B
- B 6a30BON Mogenu KoHTpornnepa
- Ha mogyne pacwwupenus YCO

5
cM. pasgen 2.2.1

NepeMEHHOro Toka (OencTByoLLee 3HaYeHNE)

Tun BbIXOAA ManoMOLLHbI ONTOCUMUCTOP, BCTPOEHHbIN AETEKTOP
HYNEeBOro HanpsXeHus asbl NO3BONSET BKMOYATbL HArpy3Kky
TOMbKO NPV MUHMMAIbHOM HanpsPKeHUN Ha Hel
(npepoTBpalLaeT co3gaHne noMmex B ceTn)

MakcnmanbHoe HanpsXeHne KOMMYyTauun 600 B nepemeHHOro Toka

ToK Harpysku KaXxaoro BbIxo4a

- He 6onee 50mMA

- B umnynbcHoM pexume vactotorn 50y ¢ ANNTENbHOCTBLIO
umnynbca He 6onee 5mc — go 1A

- MuKoBBIN TOK NEPErpy3kn ¢ ANUTENBHOCTLIO UMMYbca
100mke 1 yactoton 120 nmn/cek — go 1A

[anbBaHMYecKkoe pasgeneHune uenemn

[OuckpeTHble BbIXOAbl raribBaHUYECKU U30MMPOBaHbI ApYyr OT
Apyra, OT BXOZA0B, APYMX BbIXOAOB W OCTanbHbIX LEMNEN.
HanpsikeHue ranbBaHn4Yeckon pa3Bsaskm He meHee 1500 B.

CwurnHan normyeckoro "0"
CurHan norndeckom "1"

OTKIIOYEHHOE COCTOSIHME cMMmncTopa
BkntoyYeHHOE COCTOSIHNME CUMUCTOpPA

Bug Harpysku

AKTUBHAS, MHOYKTUBHAs
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2.3.2 O6wue pyHKUMOHaNbHbIE NapamMeTpbl

Tabnuya 2.7 — Obujue hyHKYUOHaIbHbIEe napamempbl

HanmeHoBaHue xapakTepUCTUKMN 3HauyeHune xapakTepuCTUKMN

MakcurmarnbHoe Yncno dPyHKUMOHanbHbLIX B6110KOB B Mporpamve 98
Yuncno dyHKUMoHaneHbIx 6nokos B GubnuoTeke Bonee 80
BbinonHeHne nporpaMmMbl nonb3oBatens, He 6onee 01c
MorpelwHocTb LMdpoBon 00paboTkn NHopMaLUn:

CYMMVpOBaHue, BblYMTaHne 0,001%

YMHOXeHUe, AenexHne 0,001%

n3BneyYeHne KBagpaTHOro KOpHs 0,01%
[NorpelHOCTb YacoB peanbHOro BpeMEHU 3a CyTkY, He 6onee 3 cek

2.3.3 ®yHKUMOHanbHbIE NapaMeTpbl perynsaTopos

Tabnuya 2.8 — ®yHKYUOHa IbHbIE Napamempbl pegynsimopos

HanmeHoBaHMe xapaKkTepucTUKuU

3HaueHue XapaKTepUCTuKu

MakcumanbHoe YNCNo He3aBUCUMbIX KOHTYPOB

9

Bug perynsaTtopa B KaXaoM KOHTYpe

JlokanbHbIV aHanNoroBbIN, NOKanbHbIA UMMNYIbLCHBIN,
KacKaZHblVi aHanoroBblv, KACKagHbI MMNYIbCHBIN

Pexvm paBoTbl KaX40ro KoHTypa

JloKanbHbIN, KackagHblA, QUCTAHUMOHHBIN, PYYHOW

Bva 3agaHus B KaXkaOM KOHTYpe

Py4Hoe, NporpamMMHoe, BHellHee (CynepBU3opHOE)

3akoH perynmpoBaHna B KaKOOM KOHTYype

nng, v, ng, r,
TpexnosnunoHHoe, ABYXNO3ULMOHHOE

KoHTponvpyeMble napameTpbl

3apaHve, BXod, paccornacoBaHue, BbiXOd, 3HaveHue
MPOM3BOSILHOO NapameTpa

[MapameTpbl HACTPOWKM

CM. nacnopT COOTBETCTBYIOLLENO (PYHKUMOHANBHOIO
6noka

lMNapamempbl py4HO20 3adamyuka:

Cnocob ycTaHOBKU

Bonblie-meHbLIE

[WNCKPETHOCTb YCTaHOBKM

0,01%

Bpemsi nsmeHeHus Ha 100%, He Gonee

16 c

Bua 6anaHcMpoBK/

OuHammnyeckas, ctatnctunyeckas

Pa3speLuatoLas cnocobHOCTb KOHTPOSS NMOSOXKEHUS!
MCMOMHUTENBHOIO MexaHu3ma no L poBoMy
nHaukaTopy “Bbixoa”

0,1%

2.3.4 ®yHKUMOHanbHbIE NapaMeTpbl LWaroBbIX NporpamMmm

Tabnuya 2.9 — QyYHKYUOHasIbHbIE Mapamemphbl Wa208biX npoepaMm

HaumeHoBaHue xapakTepUCTUKMU

3HayeHune xapakTepucTUKm

MakcmMManbHOe YNCno y4acTKoB OAHOW Nporpammbl 48
BbinonHeHe nporpammbl OpHokpaTHoe, MHOrokpaTHoe, LMKnnyeckoe
MakcrmarnbHoe YCNO MHOrOKPaTHOrO MOBTOPEHUS 99

nporpaMmbl

KomaHapb! ynpaBneHusi nporpammon

Bbi6op nporpammbl, nyck, cton, cbpoc, nepexoa K
crnefyroLemy yqacTky

CocTosiHMSI MporpaMmbi

Myck, cTon, cpoc, KoHeL Nporpammbl

KoHTponupyemble napameTpbl

Homep nporpammbl; HOMep MOBTOPEHUs; HOMeEp
yyacTka; Bpemsi, OCTaBLUEECS [0 OKOHYaHWS y4acTKa;
COCTOSsiHME NporpaMmbi

YrpaseneHue ebixodamu:

Cnoco6 ynpaBneHusi B py4HOM pexumMe

Bonblue-meHbLLe

Bpemsi u1sMeHeHMa aHanoroBoro curHasna B Py4YHOM pexume

He 6onee 16 cek
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2.3.5 NocnepoBaTtenbHbIN MHTepcenc RS-485

Tabnuya 2.10 — TexHu4Yeckue xapakmepucmuku nocriedosamesibHo20 UHmepgetica RS-485

HanmeHoBaHuMe xapaKTepuCcTUKK 3HayeHue xapakTepucTUKu

Twn kaHana ACVHXPOHHBIN NoNyaynnekcHbIn

Tononorus cetn "O6Lwas wuHa"

KoHdgowmrypaumm cetn MHorotoyeyvHas

MHTepdelic RS-485

[MpoTokon cBsA3n ModBus RTU

Yuncno KoHTpoNnepos (NpuemonepenaTynkoB) B CETU [o 31 Ha ogHOM cerMeHTe cetu

Tvn npuemonepeaaTyvkoB [vdepeHumanbHbIi, NOTEHUManbHbI

CkopocTb nepefayn AaHHbIX (YyCTaHaBnMBaeTCcs 2,4; 4,8; 9,6; 14,4; 19,2; 28,8; 38,4; 57,6; 115,2; 230,4;

nosnb3oBaTesniem) 460,8; 921,6 Kéut/c

[anbBaHW4eckas pa3Bs3ska WHTepdenc ranbBaHM4eCcKk/ 30NMpOBaH OT BXOA0B-Bbl-
XO[O0B U OCTanbHbIX Lienewn

[nuHa nuHuK cBs3un cetu [o 1,2 km B 3aBMCUMOCTWN OT YCTaHOBMEHHOW CKOPOCTU
nepegayn AaHHbIX

Tvin NUHWA cBA3M Butas napa, akpaHvpoBaHHasi BUTas napa

HasHauyeHue uHTepdenca Ons KOH(UrypupoBaHus KOHTpOsnepa, ans
UCMOMNb30BaHNA B KayecTBe YAaneHHOro KoHTpornepa
npu paboTe B COBPEMEHHbIX CeTAX ynpasneHus u cbopa
MHbopMaLum (npuema-nepegadv Komana v AaHHbIX), Ang
MEXOYKOHTPOMIEPHOro obmMeHa

2.3.6 O6LMe TeXHUYECKNEe XapaKTepPUCTUKU

Tabnuuya 2.11 — TexHu4Yeckue xapakmepucmuku 311eKmponumanusi

TexHuyeckas xapakTepucTuka 3HaueHue
OnekTponuTaHue (NOAKMYeHNe K ceTn) koHTponnepan | ~ot 100 B go 242 B, 50 'y,
MoAyneu pacmpeHus =or18B oo 36 B

MoTpebneHne (MOLLHOCTL, TOK NOTPE6neHnst no
nuTaHuio 24 B):

- MUK-51H 8 B-A; <300 mA
- MP-51H-11 4 B-A; <200 mA
- MP-51H-13 5.5 B-A; 220 vA
- MP-51H-15 6 B-A; <250 mA
- MP-51H-16 8 B-A; <300 MA
- MP-51H-17 8 B-A; =300 mA
- MP-51H-18 11 B-A; < 350 mA

2.3.7 Kopnyc. YcnoBusa akcnnyatauum

Tabnuuya 2.12 — Ycrosus akcrninyamayuu koHmpornepa MUK-51H u modynel pacwupeHuss MP-51H

HanmeHoBaHune xapaKTepucTuKu 3HayeHne xapaKkTepUCTUKMN
abapuTtHble pasmepbl 6oka KOHTponnepa u Modynen 110 MM X 160 MM X 58 MM
pacwmpexus
Twn kopnyca Kopnyc ans DIN-peeyHOro MoHTaxa
Kpennexue kopnyca B anekTpowmTax
Pabo4yas Temnepartypa oT muHyc 40 °C go nntoc 70 °C
TemnepaTypa xpaHeHus (npegenbHas) oT muHyc 40 °C go nntoc 70 °C
Knumartuyeckoe ncnonHeHve ucnonHexue rpynnsl 4 cornacHo FOCT 22261, Ho ans

paboTbl npu TemnepaType ot muHyc 40 °C go 70 °C
ATmocdepHoe gaBneHune Ot 85 po 106,7 klMa
Bubpauus ucnonHeHne 5 cornacHo NOCT 22261
MowmelueHne 3akpbiTOe, B3pbIBO- NoXkapobesonacHoe.
Bosgyx B nomeLLeHUn He JOMKEH coaepXaTb Nbinv u
NPUMECK arpecCrBHbIX NAPOB 1 ra3os, BbI3bIBAKOLLNX
KOppO3uio (B 4aCTHOCTU: ra3oB, COAEPXKALLMX CEPHUCTbIE
COEAVHEHNsI UM aMMUaK).
[NonoxeHne Npn MoHTaXxe JTio6oe
CTteneHb 3aWmThl IP20
no FOCT 14254-96
Bec, He 6onee 0,5 kr
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3 KomnnekT nocTtaBKku n o603HauvYeHue npm 3akase
KoHTponnepa MUK-51H

3.1 KomMnnekT noctaBKu KOHTposnepa

3.1.1 KomnnekT noctaBku nporpammmpyemoro koHTponnepa MUK-51H npueeneH B Tabnuue 3.1.

Tabnuya 3.1 - Komrnekm nocmaeku koHmposnepa MUK-51H

O6o3Ha4eHue HanmeHoBaHue KonuyectBO
MPMK.421457.006 KoHTponnep mukponpoueccopHbin MUK-51H 1 Wwr.
MPMK.421457.006 NC | Nacnopt 1 3K3.
MPMK.421457.006 P31 P *
MPMK 421457 005 P32 | T YKOBOACTBO NO akcnnyatauum )
232-209/026-000 PoseTka yrnoeas **)
232-206/026-000 PoseTka yrnoeas )]
734-203 PoseTtka npsmas **)
231-131 Pblyar MOHTaXHbIN 1 wr.
734-230 Pblyar MOHTaXHbIN )

*) 1 3Kk3. Ha NoGoe KoNMYecTBO M3AENUiA AaHHOTO TMNa Npu NocTaBke B OAWH adpec
**) 4 lUT. NpY YCINOBUM 3aKa3a KOHTPOJNepa C HanpshkeHneM nuTaHus 24 B nocTosIHHOIO Toka
5 WT. Npu ycnoBuu 3akasa KOHTposepa ¢ HanpsikeHnem nuTtanus 220 B nepemeHHoro Toka
***) 1 LWT. NPU YCITOBUM 3aKa3a KOHTposJiepa C HanpshkeHMeM NuTaHns 24 B nocTosiHHOTO Toka

3.1.2 KomnnekT noctaBku moaynsi pacwmpenms MP-51H npueneH B Tabnuue 3.2.

Tabnuya 3.2 - Komnnekm nocmasku modyrs pacwupeHuss MP-51H

O6o3HaueHune HanmeHoBaHue KonuyectBO
MPMK.421459.004 NC Mogynb pacwmpenuna MP-51H 1 Wwr.
MPMK.421459.004 NC Macnopt 1 aK3.

LLinend coeamHnTENbHbBIN 1 Wwr.
232-203/026-000 PoseTtka yrnosas *)
734-203 Posetka npsamas **)
734-106 PoseTka npsmas 1 Wwr.
232-209/026-000 PoseTka yrnosas 4 wr.
231-131 Pblyar MOHTaXHbIN 1 Wwr.
734-230 Pblyar MOHTaXHbIN 1 wr.
*) 1 WT. Npn NOCTaBke MOAYNSA pacLUMPEeHUs C NUTaHWEM NePEeMEHHOro Toka
**) 1 WIT. NpU NOCTaBKE MOAYNS PacLUMPEHUS C MUTAHWEM MOCTOSIHHOMO TOKa
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3.2 3akas koHTponnepa MUK-51H
O603Ha4yeHune Npu 3akase: MUK-51H- F-AA-BB-CC-DD-E- U,

roe:
F — TMMN OUCKPETHbIX BIXOAHbLIX CUrHAMOB:
T — TpaH3UCTOPHbIE BLIXOAHLIE CUrHanbI,
P — peneiiHble BbIXOAHbIE CUrHanbI,
C — ONTOCYMUCTOPHbIE BbIXOAHbIE CUTHambI.

AA, BB, CC, DD - cooTBeTCTBEHHO KOA4 BXOAHOro curHana 1-ro, 2-ro, 3-ro n 4-ro KaHanoB:

BxopaHble kaHanbl 1 1 2 (kogsl Bxogos AA 1 BB) yHuBepcanbHble - nogaepxusatoT Nnobble n3 ykasaHHbIX
TUMNOB BXOAOB.

BxopHow curHan kaHana 3 (kop Bxoga CC) n kanana 4 (kog Bxofa DD) moxeT 6bITb TOMbKO
YHUDULMPOBAHHBIM.
YHugbuyuposaHHbIe 8X00HbIE CU2HAlbI:

onsi kaHanos 1-2: onsi kaHarnos 3-4:
01 -0-5 MA, 01 -0-5 MA,
02 - 0-20 MA, 02 - 0-20 MA,
03 -4-20 mA, 03 -4-20 mA,
04 - 0-10 B, 04 - 0-10 B,
05 - 0-50 mB, 10 - 0-2 B.
06 - 0-75 mB,

07 - 0-100 mB,

08 - 0-200 mB,

09 -0-1B,

10 - 0-2 B,

11 -0-5B.

Tepmornpeobpaszosamenu conpomueneHusi, mosbKo Orisi kaHanos 1 u 2:

3-x nposoOHas cxema 8KIMOYEeHUS (8 CKobKax yka3aH KOO 0515 4-x Mpo8oOHOU CXEMbI),
30(40) - TCM 50M, W400=1,428, -50 ... +200°C

31(41) - TCM 100M, W10=1,428, -50 ... +200°C

(
32(42) - TCM rp.23, -50 ... +180°C
33(43) - TCI 50r1, W100=1,391, Pt50, -50 ... +650°C
34(44) - TCI 100r1, W+00=1,391, Pt100, -50 ... +650°C
35(45) - TCIM rp.21, -50 ... +650°C
36(46) - Pt50 a = 0,00390, 0,00392, -50 ... +650°C

37(47) - Pt100 a = 0,00390, 0,00392, -50 ... +650°C
Tepmonapbl, morbKo 0151 KaHanoe 1 u 2:

50 - TXKK (J), 0 ... +1100°C

51 - TXK (L), 0°...+800°C

52 - TXKH (E), 0 ... +850°C

53 - TXA (K), 0 ... +1300°C

54 - TMM10 (S), 0 ... +1600°C

55 -TMP (B), 0 ... +1800°C

56 - TBP-1 (A-1), 0 ... +2500°C

MpumeyvaHne: npu 3akase npubopa C BXoAgHbIMM curHanamu ot Tepmonap TIMM-10, TMP, TBP-1 npubop
M3roTaBNMBalOTCA MO OTAENbHOMY 3akasdy W nocneayrollas nepecTtporka Ha Apyrve Tunbl BXOAHbBIX CUrHaroB
NPOV3BOANTCS TOMNBbKO HA NPeanpPUATUN-U3rOTOBUTENE.

E - koA BbIxogHOro yHuchnuMpoBaHHOro aHarnoroBoro curHana:

1-0-5MA,
2 - 0-20 mA,
3 —-4-20 vA,
4 - 0-10B,

U - HanpsxxeHWe NUTaHUA:
220 — 220 B nepemMeHHOro ToKa,
24 — 24 B nOCTOSIHHOIO TOKa.
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3.3 3aka3 moayns pacwupeHus MP-51H ana koHtponnepa MUK-51H
O6o3Ha4yeHue nNpu 3akKase: MP-51H-MM-F-RST-U,
roe:

MM — mopynb paclumpeHus:

11 — 1 aHanorosbIN BbIXO4 +16 OUCKPETHbLIX BXOA0B,

13 — 1 aHanoroBbI BbIXO4 + 8 AUCKPETHbIX BXOA0B + 8 OUCKPETHbIX BbIXOAOB,
15 — 1 aHanoroBbIN BbIxO4 + 16 AUCKPETHbIX BbIXOAOB,

16 — 3 aHanoroBbIX BbIxoAa +16 ANCKPETHbLIX BXOAOB,

17 — 3 aHanoroBbIX BbixoAa + 8 ANCKPETHbIX BXOAOB + 8 OUCKPETHbIX BbIXOAOB,
18 — 3 aHanoroBbIX Bbixoga + 16 ANCKPETHbIX BbIXOL4OB.

F — T1n BbIXOAHLIX CUTHANOB MOAYNS pacLUMPEHMS:
0 — ana mogynen MP-51H-11, MP-51H-16,

T — TPaAH3UCTOPHbIE BLIXOOHbLIE CUrHAnbI,

P — penelHble BbIXOOQHbIE CUTHArbI.

RST — kof BbIXO4HOrO aHanoroBoro curHana (CooTBeTcTBeHHO 1,2 n 3 Bbixoaa):

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

Ona mopgenen
—11, 13 n 15 (c ogHUM aHanoroBbIM BbIXOJOM) yKa3blBaeTCst KOf, TONMbKO NepBoro kaHana ROO,
— 16, 17 n 18 (Tpn aHanoroBbIX Bbixo4a) yka3biBaeTCcs KoA ANs Bcex Tpex kaHanos RST.

U - HanpsXeHne nuTaHus:
220 — 220 B nepemeHHoro TokKa,
24 — 24 B noCTOAHHOrO TOKa.

Mpumevanune! lMNutaowee HanpskeHne MUK-51H v mopgyna pacwwupenua MP-51H pekomeHayeTcs 3akasbiBaTb
OOVHaKOBbIMMU.
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4 PYHKUMOHANbHbIe BO3MOXHOCTU

4.1 ApxuTekTypa KOHTponnepa
4.1.1 Ba3oBble apXMTEKTYPHbIE 3NIEMEHTbI

Apxutektypa koHTponnepa MWK-51H onucbiBaeT WHMOPMaLMOHHYIO OpraHu3auuio KoHTponnepa wu
XapakTepu3yeT ero Kak 3BeHO CUCTEMbI YNpaBneHus.

YacTb apXxuTekTypHbIX 3MeMEHTOB CTPYKTypbl peanusoBaHa annapaTHo, 4acTb - nporpammHo. Bce
nporpammMHoe obecneyeHune, opmupyloLLlee apXUTEKTYpPY, 3alUUMTO B MOCTOSHHOM 3arMOMWMHAOLEM YCTPOWCTBE U
nonb3oBaTento HeAOCTYMHO. HesaBMCMMO OT TOro, Kak peanu3oBaHbl 3NIEMEHTbl apXUTEKTypbl — annapaTtHO WIu
nporpaMMHO — MOJNb30BaTeNb MOXET NPeACTaBnATb KOHTPOMNep Kak u3genve, B KOTOPOM BCE 3NIEMEHTbl peanbHO
CYLLECTBYIOT B BUAE OTAENbHbIX Y3I10B.

B cocTaB apxvTekTypbl KOHTpoOnfepa BXoauT (CM. puc.4.1):

* annapatypa BBOAa-BbiBOAA MHpopmaumm (6azoBon Moagenu n moaynemn paclumpeHus);
* annapartypa onepaTuBHOrO yNpaBneHns 1 HaCTPOWKu;

* annaparypa uHTepdencHoro kaHana;

* yHKLMOHanbHble 6rnoku;

» BubnuoTeka pyHKLMOHaNbHbIX BIOKOB.
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PucyHok 4.1 - Apxumekmypa koHmposnnepa MUK-51H
4.1.2 BHewHune curHanbl U annapaTtypa BBoAa-BbiBoAa

KoHTponnep paccynTaH Ha npuem 1 Bblaady ABYX BUAOB CUIrHaOB:
* aHaroroBbIX;
* ANCKPETHBIX.
dopmurpoBaHMe MMMYMbCHBIX CUFHAMNOB Ha BbIXOAE WMMMYbCHOIO PErynsitopa BbIMNOMHSAETCS NPOrpaMMHO 1
3TV CUrHanbl NOCTYMaloT HA MCMOSIHUTENbHbIE MeXaHM3Mbl Yepe3 AUCKpPeTHble BbiXoAdbl KOHTposepa. Annapartypa
BBoga (BxofHele YCO) npeobpasyioT aHanorosble M OUCKPETHbIE CUrHasnbl, NOCTyrnalwLmMe Ha BXO4 KOHTporepa, B
undposyto opMy. AnnapaTypa BeiBoaa (BbixofHble YCO) ocylecTBnsieT obpaTtHoe npeobpasoBaHue.
BHellHWe Leny NoakmniovaloTcs K KOHTPONepY Yepes BHELIHWI pasbeM U pasbembl A NOAKNI0YEHNs Lenen
BBOAA-BbIBOAA.
Bce aHanoroBble 1 AWCKPETHbIE BXOAbl M BbIXOAbl KOHTPOSepa NONHOCTbIO YHUBEPCarbHbl B TAKOM CMbICIE,
YTO B WCXOOHOM COCTOSIHUM OHU HE «MPUBS3aHbl» K KaKUM-NMGO yHKUMSM KOHTponnepa. Takas npussiaka
OCYLLECTBNAETCH NONb30BaTeENEM M peanuayeTcs B MPOLECCE NPOrpaMMmnpoBaHus.

4.1.3 AnnapaTtypa onepaTUBHOIO yrnpaBfieHUA U HaCTPOWNKHU

Annapatypa onepaTMBHOIO ynpaBneHus (NuueBasi NaHenb) paccuuTaHa Ha onepaTtopa-TexHorora u
onepartopa-Hanagyuka. JluueBasi naHenb umeeT Habop KnaBw, CBETOAMOAHbLIX U LMGPOBbLIX WHOWKATOPOB, C
MOMOLLbIO  KOTOPbIX OMNepaTop-TEXHOMNOr «BeOeT» TEXHOMOMMYECKUn MPOLEeCC: KOHTpPONnMpyeT ero napameTpbl,
U3MEHSIET PEXUMbI YNPABIEHNS, MEHSIET YCTaBKW, NyckaeT, OCTaHaBNMBaET U cOpacbiBaeT nporpammy u T. 4.

C nomowbl NMUEBOW NaHENM MOXHO MNpOorpaMmMuMpoBaTb KOHTPOMSEpP, BLIMNOMHATE HACTPOWKY €ro
napaMeTpoB, a TaKKe KOHTPONMPOBATb 3HAYEHUS NEPEMEHHbBIX BO BHYTPEHHMX TOYKaX CTPYKTYpbI.

B obwiem Buae nuueByto naHenb (NynbT HACTPOMKN) MOXHO paccMaTpuBaTh Kak MHTEPMENC C YENOBEKOM.
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4.1.4 Annapartypa uHtepdeMcHOro kaHana

B koHTponnepe umeeTtcsi MHTEPGENCHLIN KaHam MOCrnefoBaTeNbHOM CBSA3WM. OTOT KaHan MMeeT MnpuemMo-
nepegaTtymk, npeobpasylowmii BXOAHOW MOTOK MocrefoBaTeribHbiX OUT MHopMaumn B uudpoByo MHGOPMaLMIO,
npeacTaBrneHHylo B Buae GantoB (T. €. npeobpasyowuii nocrnefoBaTenbHbIM KOO B NapansenbHbli), a Takke
ocyLecTBNSAWMNA obpaTHoe Nnpeobpa3oBaHue.

MpuHUMaemble 1 NnepegaBaeMble COOBLLEHMSA XOTb U ABASOTCA LMAPOBBLIMA, HO OHU MOTYT «NPeACTaBNATbY
ntobble curHanel, o6pabaTbiBaeMble KOHTPOMNEPOM: aHanoroBble, BpeMeHHbIe, YNCTOBbIE U T.4.

Bce curHanbl nepepatoTca vepe3 uHTepdenc nocriegoBaTenbHO, HO CKOPOCTb MX Mnepefadun A0CTaTovyHO
Benuka Ans Toro, 4tobbl Ans npoueccoB GonbLoro U cpegHero ObiICTPOAENCTBUSA MOXHO ObINo cuuTaTb, YTO BCe
curHanbl nepeaarTcs 04HOBPEMEHHO.

4.2 PyHKUMOHaNbHbIe 6110KOBbIe anarpammbl (FBD)
4.2.1 ®yHKUMOHarNbHbIe 6N1OKK

B ncxogHOM cocTosiHUM (PyHKUMOHAMNbHbIE BMOKM OTCYTCTBYIOT, U HUKakne yHKUMM no obpaboTke curHanos
KOHTPOSNEPOM He BbINOMHSAOTCS.

PeannsoBaHHble nporpammHo dyHKLUMOHaNbHbIe 6110k 06pa3sytoT obnacTb ynpaBneHus KOHTponnepa.

®PyHKUMOHaNbHBIN B6MoK ABNSeTCA anemeHTapHbIM 38eHoM FBD-nporpamm.

Cuctema nporpamMMMpOBaHus peanunsoBaHa B COOTBETCTBUM C TpeboBaHuaMKM cTaHaapTa MexayHapoaHowm
OnekTtpoTexHnyeckon Komucemmn (MIK) IEC 1131-3 1 npegHasHaveHa ans paspaboTku nporpamMmmHOro obecneveHus
npegHasHayeHHoro Ans cbopa p[JaHHbIX W yNpaBneHWst TEeXHOMOrMYeCKUMM npoueccamu, BbIMNOMHAEMbIMU  Ha
NporpaMMmMpyemblX KOHTpOnepax.

B kavecTBe si3blka NPOrpaMMMPOBaHNA B CUCTEME peanv3oBaH A3blK (yHKLMOHaNbHbIX 6I10KOBbIX AMarpaMm
Function Block Diagram (FBD), npegocTaBnsolWmin MNofb30BaTeNio MexaHW3M OOBEKTHOrO  BU3yarbHOro
NporpaMMmMpoOBaHMS.

4.2.2 bubnuoteka PyHKUNOHaNbHbIX 6110KOB

KoHTponnep cogepXuT oGLUMPHYI0 BUBNMOTEKY (PYHKLMOHAmNbHbLIX GMOKOB, AOCTaTOYHYKO ANS TOro, YToGbl
pellaTb CpaBHUTESIbHO CIIOXHblE 3afayy aBTOMAaTUYECKOTrO PErynivMpoBaHUs U JOTMKO-NPOrpaMMHOIO ynpaBrieHus.
MoMUMO  byHKLMOHAIbHBIX OfIOKOB aBTOMaTUYECKOTO PerynupoBaHusi W NOrMKO-MPOrpaMMHOrO  ynpaefieHuss B
6ubnuoteke uMeeTca Gonbluoi Habop (yHKLMOHANBbHBLIX GrOKOB, BBIMOMHAWMX AMHAMUYECKUe, CTaTU4yeckue,
maTtemaTtuyeckue, Normieckne 1 aHanoro-aucKpeTHble NnpeobpasoBaHns CUTHAmoB.

Yactb 6MbnmnoTeyHbIx yHKLUMOHaMNbHbIX OMOKOB BbLIMOMHSAET OCOOyK 3agady: OoHa CBA3bIBAET annapartypy
KOHTpoOnnepa C OCHOBHOW MaccoW (YHKUMOHaNbHbIX OnokoB. K 3TUM «CBSI3HbIMY»  (DYHKLMOHaNbHbIM 6nokam
OoTHOCATCS:

* yHKLMOHanNbHbIEe 6rI0KM BBOAA U BbIBOAA aHANOroBbIX U AUCKPETHBLIX CUTHAmOB,
* hyHKLMOHanNbHbIEe BrIOKM 06CNYXMBaHUS NULEBO NaHenw,
* yHKLUMOHaNbHbIE BMIOKM NpMeMa 1 Nepefayn CMrHanoB Yepes MHTepdencHbIN kaHan.

AnnapaTHble 3neMeHTbl CTPYKTYpbl KOHTponnepa (BXogHble W BbixogHble YCO, nuueBas naHenb,
UHTEPMENCHBIN KaHan) HAa4YMHAIOT BbIMOMNHATL CBOM (DYHKLMKU NULLBb NOCNe TOoro, kak 6yayT ncnonb3oBaHbl Kakve-nmbo
COOTBETCTBYIOLIME PYHKUMOHAmNbHbIE 6noku.

Bonee noapo6Ho 6ubnuoTeka n onucaHme chyHKLUMOHaNbHbIX 6NOKOB NpeAcTaBneHbl B pyKoBoACTBE
MPMK.421457.005 P32.

4.3 O6wme ceBoncTBa (hyHKLUMOHaNbHbIX 6NMOKOB
4.3.1 Bxoabl-BbiXxoA4bl U NapameTpbl (PyHKLUMOHaNbHbIX 6510KOB

B obuwem cnyyae yHKUMOHAnNbHbLIN OOK MMeeT CBOM BXOAbl, BbiXOAbl, MapaMeTpbl HACTPOWKM U
(pyHKUMOHanNbHOE SAPO.

®yHKLUMOHaNbHbIA 6MOK - 37O rpaduyeckoe wnsobpakeHne BbI30Ba OOHON M3 YHKUMIA. [padmyeckn
Kaxabli (PYHKUMOHAnNbHBIN OrOK MOXHO NPeAcTaBuTb B BuWAE MPAMOYrofbHMKAa (CM. puc.4.2), BHYTPW KOTOPOro
umeetca obo3HaveHne yHKUMM, BbinonHAeMon 6nokom. Bxoapl dyHKUMOHanNbHOro 6roka coeamnHsATCA CBA3SMMU C
apyrummn 6nokamu. OMH UM HeCKoOnNbKO (PyHKUMOHAaIbHBIX BNIOKOB COeAMHEHHbIE CBA3AMU Mexay cobor, obpasytoT
nporpammy Ha sA3blke FBD.

®yHKUMOHaNbHLIM Orokam B MporpaMMe nonb3oBaTens NpMCBamBaloTCs MOpPSAKOBble HOMeEpa, KOTopble
naeHTMOUUMPYIOT GIOK B CUCTEME, a TaKKe ONpeaensaloT 04epeaHOCTb BbIMONHEHNST GNIOKOB B NporpamMme.

[anee no TekcTy pykoBOACTBa MO 3KCMiyaTauuum UCNOMb3yeTcs eauMHas cucTeMa YCMOBHbIX 0BGO3Ha4eHui
yHKUMOHaNbHbIX 610KOB (NOPAAKOBLIX HOMEPOB, TUMOB, MOAMdMKaTOPa) B MporpamMmme Nnonb3oBaTens:
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08-SUMM(13)-04, rpe:
08 - MOPSIAKOBLIN HOMEP hYHKLMOHaNbLHOro 6roka B NnporpamMme nosib3oBaTtens,
SUMM(13) - YCroBHOe 0603HaveHne Tuna (yHKUMKM 6rioka) n 6ubnmoTeyHbli Homep 6noka,
04 - MmoaudmkaTop KonmMyecTBa BXOAOB (YUCIO BXOAOB)
(ykasbiBaeTcs Ans dyHKUMOHamNbHbIX OMOKOB, B KOTOPbIX UMeeTca MmoaudmkaTop,
W He yKasbiBaeTca A 6rokoB, B KOTOPbIX MOANMUKATOP OTCYTCTBYET).

Kaxabln 61ok B 3aBUCUMOCTM OT BbINOMHAEMON UM (PYHKUMM MMEEeT onpedeneHHoe KOnMYecTBO BXOAOB U
BbIXOA0B. Bxoabl Bcerga pacrnonoxeHbl Cnesa, a BbIxoAbl - cnpasa.

YenoeHoe obozHaueHune BubnuoTeyHblid HoMep bnoka MopaakoBbIA HOMeEpP
chyHKUMK Bnoka: OJHO3HAYHO uaeHTUpULMpYeT Bnoka B nporpamme
‘CYMMATOP” ero TMn nonb3oBarenn
Moaudukarop \ \
pasmepa ycraHoeneH =4, SUMM{13) 1 Boixoa
yTO 0Bpa3zyeT YeTbipex-
EXO/,0BOIi CymMMaTop Pt o [0 effset=d B
— 02 gainl=2.8

Bxoap! P2 02103 gaing=s. Bl oL

E . INP2 03104 gaind=0.63 -
a30Bblil agpec NP . Homepa,

perucTpoBail obnacTu =2 H*|05 gaind=0.04 Hax HaWMEHOBaHUA
3ajaetca npu = 1 3HaYeHUA
NnporpamMMIpOBaHA I napameTpoB Bnoka

PucyHok 4.2 - @yHKyUOoHarbHbIlU 610K cymmamopa

MapamMeTpbl HacTpoMkM (hbyHKUMOHaNbHOro Grioka 3a4aloT pasnuyHble CBOMCTBA, Hanpumep, Homep
BXOAHOro curHana, koaMULMEHT YCUINEHUs, MacLUTabHbI KO3(PMULIMEHT, CMeLLeHe curHana, NocTosiHHas BpeMeHu
unbTpa, MakcMMarnbHble U MUHUMAarbHbIE FpaHULIbl U3MEHEHUs Kakoro-nnbo napameTpa 1 T.n.

B pesynbTate BbINONHEHMS YHKUMOHANbHBEIM OrOKOM COOTBETCTBYHOLLEN (YHKUMM Ha €ro BbIXxOAax
OPMUPYIOTCS CUrHanMbI, KOTOPbIE ONPEAENnAOTCA COCTOSHUEM BXOAHbBIX CUrHANOB M HACTPOEYHbIX MapamMeTpoB.

Moo 6GasoBbiM agpecom perucTpoBor MamMATU pasymeTbCs MamMATb BblAeNeHa MOoA Kaxaoe CBOMWCTBO
yHKUMOHanNbHbIX 6nokoB. K npumepy, dyHKkumMoHanbHbIi 6ok SUMM(13) nsobpaxeH Ha pucyHke 4.2, 3aHumaet
syenkm namaty 01,02...05. Ecnn B nporpamme ecTb eLle oavH UOEHTUYHbIA BroK, Kak u3obpaXeH Ha pUCYHKe 4.2 1
€ro nopsiaKoBbIN HOMEpP 2, TO YXKe ero cBorcTBa OyayT 3aHumaTtb Ayerikn ¢ 06 no 10 u T 4. bnoku 6e3 cBOWCTB He
BHOCHTCS B permcTpoByto obnacTe.

Tak, Hanpumep, Ha puc.4.2, Ha BXOA CymMmaTtopa noctynaet 4 curHana. 3Tv CurHanbl CYMMUPYIOTCS C y4eTOM
COOTBETCTBYIOLUMX MaclTabHbIX KO3(PdULMEHTOB, KOTOpble yka3daHbl B napameTtpax, AobaBnseTca cmelleHve u
pe3ynbTUPYIOLLMIA CUrHaMN NOCTynaeT Ha BbiXxo pyHKUMOHaNbHOro 6roka.

Takum obpasom, Ha Bbixoge (PyHKLMOHaNbHOro 6noka cymmaropa opMMpyeTcs CUrHan, KOTopbli 3aBUCUT
OT BXOAHbIX CWIHarNoOB W YCTaHOBMEHHbIX MapameTpoB W Ans npuMepa Ha puc. 4.2, MOXeT ObITb mnpedcTaBneH
MaTemMaTn4ecKoWn 3aBUCMMOCTbIO:

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

Uncno BxO4OB U BbIXOAOB (OYHKLUMOHanNbHOro 6rnoka He UKCUMPOBAHO W OnpedensaeTcs  BUOOM
dyHKUMOHanbHOro 6noka. Hu B ogHom dyHKuMOHanbHOM 6noke umcno BXOAOB He npesbiwaetr 12, yucno
BbIXOOB Takke He npeBbiwaeT 12.

B uyacTHOM cnyyae @yHKUMOHanNbHbLI BGMOK MOXET He MMeTb BXOAOB MMM BbIXOAOB. Bbiwe peyb wna o
OOCTYMHBIX UMM SBHbIX BXOA4ax W Bbixofgax (pyHKUMOHanbHOro 6roka, T. €. Tex BXOAAxX-BbIXOA4aX, KOTOpPble MOXHO
cB060OAHO KOHUrypMpoBaTh — NOAKMOYATL K APYrMM (DYHKLMOHaNbHBIM Briokam.

HekoTopble yHKUMOHaNbHbIE GNOKM MMEKT HesiBHble BXOAbl M (MNKN) BbIXOAbI, MMeWMe crneumansHoe
HasHayeHne 1 He AOCTyMHble ANA KoHdurypupoBaHus. K Takmum dyHKUMOHanNbHbIM 6nokaM OTHOCATCA BCS rpynna
CBA3HbIX (PYHKUMOHanbHbIX OnoKoB: (yHKUMOHaNbHbIe GNoku BBOAA-BbIBOAA, (DYHKUMOHAanNbHble 6mnokn npuemo-
nepegayn, yHKUMOHarnbHble 6110KM OnepaTUBHOIO ynpaeneHnsi, PyHKUMOHarnbHble BOKN NONMb30BaTENbLCKOW NaHenu
WHAMKALUW 1 yNpaBneHus.

Kak Tonbko oauH 13 Takux dyHKLMOHAmNbHbIX GNOKOB MCMONb3YeTCsi, ero HesiBHble BXOAbl U (MNn) BbIXoAbl
aBTOMaTMYECKN COEAMHSIIOTCA C annapaTypou, 06CnyxmMBaTb KOTOPYIO NPM3BaH AaHHbIA (PYHKLMOHAMNbHBIM G6oK.

Hanpumep, kak Tonbko OyaeT vMcnonb3oBaH (PyHKUMOHambHbIA GNOK aHanoroBoro BBOAA, HESBHblE BXOAbI
3TOro (PyHKUMOHANbLHOro Grnoka aBToMaTudeckn coeguHatcs ¢ AL cooTBeTcTByOLWErO kaHana, obpabaTbiBaloLmM
curHambl. A Ha BbIxogax 3Toro (yHKUMOHanbHoOro 6noka OygoyT cdOopMUpPOBaHbl OOLLEAOCTYMHbIE CUrHarbl,
3KBMBArEHTHbIE CUrHanam, NocTynarwLLUMM Ha aHanoroBble BXoAbl KOHTponepa.

MoaTomy, ecnv Ha BXOA Kakoro-nnbo oyHKUMOHanbLHOro 6rioka HyXXHO MoAaTh aHanoroBbIi CUTHanM, 3TOT BXO4,
npu nNporpamMMvpoBaHWM criegyeT COeaMHUTb C COOTBETCTBYIOLMM BbIXOAOM (MacliTabupoBaHHbIM MNN  He
MacLuTabrpoBaHHbIM) YHKUMOHaNbLHOro 6roka aHanorosoro Beoaa AlN (puc. 4.3).
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PucyHok 4.3 - @yHKUuoHarbHbIl 610K aHaro0208020 8800a C HESIBHbIMU 8X00amu

HesBHble BXxoAdbl 1 BbIXOAbI HA rpadnyecknx cxemax yHKLMOHanbHbIX 61oKoB He oTobpaxatoTcs.

Bce Bxogbl U napameTpbl OYHKLUMOHANbHOro 6roka, MMeT CKBO3HYK Hymepauuto oT 1 go 98. Boeixogbl
dyHKUMOHaNbHOro 6roka Takke HyMepylTcsa ABYyX3Ha4yHOW JecATUYHoM undporn ot 1 go 98.

Ecnun napameTpbl yHKUMOHanNbHOro 6rnoka sBMSTCA CBA3aHHBIMW MapaMeTpamMu, T.€. MOAKIMYEHHbIMU K
KaknMm-nnbo BbiIxogaM Apyrux GroKOB, TO MX HyMepauusi OCYLLECTBISAETCA CO CMELLEHNEM, PaBHbIM MakCUManbHOMY
HoMepy BxoAa.

B kaxxgoM KOHKpEeTHOM (pyHKUMOHANbHOM 6roke, 4YMcno BXOAOB W (UNK) BbIXOOOB MOXET ObiTb MeHbLue
YKa3aHHOro MakCMMarbHOro 3Ha4eHus.

4.3.2 PekBu3nTbl PYHKUMOHaNbHbIX 6J1I0KOB
B o6wem cnyyae 6nbnmoTeyHbIn hyHKLMOHanNbHbIA 610K UMeeT crneayroLme PeKBU3NTLI:

* BUBNMOTEYHDBI HOMEDP, COOTBETCTBYHOLLMIA HOMEPY BbINOMHAEMOMN DYHKLMM;
» 6a30BbIf agpec perncTpoBon obnacTv napameTpos;
* MoandmKaTop pasMmepa, onpeaensowmii, HanpuMmep, KormM4ecTBo BXoaoB Goka 1 T.M.

BubnuoTeuHbIn HOMep npeacTaBnAeT COOON ABYX3HAYHYIO AECATUYHYIO UMAPY U SBASETCS OCHOBHbIM
napameTpoM, XapakTepu3yoLLMm CBOMCTBA dPYHKLMOHaNbHOro 6noka.

B 6ubnuoTeke KOHTponnepa HeT HW OgHOro (hyHKUMOHanbHOro 6noka, KOTopeln He nMen 6bl HoMepa, HO B
AvanasoHe uucen oT 00 go 98 ecTb HOMepa, KOTOPbIM He COOTBETCTBYET HM OAMH W3 WMEIOLUMXCA TUMOB
dyHKUMOHanNbHbIX 6rokoB. TakMe HoMepa Ha3blBalOTCS «MYCTbIMUY» WM 3TMUM HOMEpaM YCIOBHO MOXHO MOCTaBWUTb B
COOTBETCTBME MOHATUE «MYCTOro» (PYHKUMOHanbLHOro Gnoka. «llycton» dyHKUMOHanbHbIM 6nok He nMeeT BXOOOB-
BbIXOA0B, HMKaKoW paboTbl He BbLIMNOMHAET U He BNMSeT Ha paboTy ApyrMx yHKUMOHaNbHbLIX GrIOKOB, HO B NamsTu
3aHMMaEeT onpeaeneHHoe MecTo 1 TpebyeT HeKOTOporo (HEGOMbLLIOro) BpeMEHM Ha 0OCNyXMBaHUE.

O6bl4HO MoguduKaTop 3a4aEeT YMCNO OQHOTUMHBLIX BXOLO0B UMW onepaumii, KOTOpble MOXET BbINOMHATbL OAUH
dyHKUMOHanNbHbIA 6nok. MoandukaTop pasmepa Takke 3agaeT JOMNONHUTENbHbIE CBONCTBA (DyHKLMOHANbHoro 6noka.
Hanpumep, B cymmaTtope moaudmkatop pasmepa 3agaeT ymicno cymmmpyembix BXOOOB, a B waroBoy nporpamMmme —
YNUCIO Y4acTKOB NpOrpaMmel v T. M.

MoaudmkaTop pasmepa (konvMyecTBa Bx0[oB) ycTaHaenuBaetca Ha YPOBHE 2 nporpammupoBaHust
byHKLUMOHanNbHbIX 6MOKOB.

Psn dyHKUMOHanNbHbLIX 6r1I0KOB (HanprMMep, MHTErpUPOBaHUSA, YMHOXEHNS U T. A.) MmoaudmKaTopa He UMeeT.

®PyHKUMOHANbHbIE GNOKM OOHOrO0 TMNa C OAHUM U TEM Xe HOMEpPOM (YHKLUW, UCMONb3yemble B PasHbIX
6rokax, MOryT UMeTb UHAMBUAYANbHBIN MOAUMUKATOP B KaXA0M DyHKLMOHANbLHOM Grioke.

Hanuuue moamdmkaTopa CyLLeCTBEHHO pacLUMpsieT BO3MOXHOCTU (DYHKLIMOHAnNbHbIX 6riokoB. Hanpumep, npu
MCMNOonb3oBaHUM PYHKUMOHaNbHOro 6noka MHoroexogoBoro «M», oguH 6nok MoxeT MMeTb YeTbipe BXoAa, a B APYrom
cny4ae Tpu - CM. NpuMep Ha puc. 4.4.

DyYHKLMOHANEHbIA Bnok
“MHoroexgaosoro W,

mMogudprkarop pazmepa = 4 ﬂND M{20) *

“dl

d0T

'dINE 03

PYHKUMOHanbHbliA Bnok diMi 01
“MHoroexoposoro A", “dIM
Moaudpukarop pasmepa = 3

{AND_mi(20)

PucyHok 4.4 - BnusiHue modughukamopa pasmepa
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BasoBbIN agpec perMcTpoBoill obrnactu napameTpoB. [lapameTpbl Kaxgoro gyHKUMOHanbHoro 6noka
[OIMKHbI pasMeLlaTbCcsl B perMcTpoBor obnactu apyr 3a Apyrom, no nopsigaky, HadmHas ¢ agpeca 0000, ykazaHHOro B
COOTBETCTBYIOLLEM pPeKBU3UTE (DyHKUMOHanbHOro 6rnoka. To ecTb 6a3oBbi agpec yHKUMOHaANbHOro 6rnoka — aTo
HOMEp SYeViku permcTpoBol obnacTu nNamMsATM KOHTpO&rfepa, B KOTOPOW AOIPKEH pasMellaTbCs NepBbli napameTp
aToro pyHKkUMoHanbHoro 6noka. BasoBbii agpec pernctpoBon obnactu napameTpoB  (byHKUMOHanbHOro Oroka
HacTpavBaeTcd nonb3oBatenem B pexume [MPOTPAMMUPOBAHUWA Ha ypoBHe  KOHGUrypupoBaHUs
hyHKUMOHanbHoro 6roka (yposHe Ne2).

4.3.3 MporpammupoBaHue PyHKLUOHANbHbLIMU GIOKaMu
Mpu nporpamMmmypoBaHnmn PyHKLMOHaNbHLIMK 610kamMy B BONbLUMHCTBE ClyYaeB AEWCTBYIOT Npasuna:

* dyHKUMOHanbHbIM 6rokam MpucBanBaloTCs MOPSAKOBble HOMepa, KOTOopble WAEHTUMMUMPYIOT 6nok B
cucTeme, a Takke onpeaensoT o4epeaHOCTb BbINONHEHNS GI0KOB B NporpaMme;

* PyHKLMOHaNbHOMY 610Ky MOXeT BbITb NMPUCBOEH Mo60N NOPSAKOBLIA HOMEDP;

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

* He MOXeT BbITb CBOGOAHbLIX (HENOAKNIOYEHHbIX) BXOA0OB (DYHKLUMOHANbHOro 6noka;

* [OMyCcKalTCA CBA3M BXOAOB M BbIXOAOB Ntoboro Tuna, T.K. npeobpasoBaHMe TUMOB OCYLLECTBNAETCH
aBTOMaTNYECKM.

W3 aTnx npasmn nmeroTcs cnegyrwuimne NCKNnYeHna:

* ANA HeKOTOPbIX (YHKUMOHAsbHbIX GNOKOB MMEeeTCs OrpaHUYeHne Ha KpaTHOCTb WUX MCMOMNb30BaHWsA B
npegenax OAHOro KOHTpornepa. Tak, (yHKUMOHanbHbIA GNOK aHanoroBoro BBOAA MOXHO WCMOMb30BaTb WLb
CTONbKO pas, CKOMbKO aHanoroBbiX BXOAOB €ro MNOBTOPHOE WCMOMb30BaHWE IULIEHO CMbIicna. AHanornyHble
orpaHnyeHus (Mo aHanorMYHbIM NpUYMHaM) UMeIT Apyrue yHKLMoHanbHble 61oku BBOAA-BbIBOAA MHAOPMALIMK.

4.3.4 MporpamMmmHasa mogenb (pyHKLMOHANbHOro 6roka

MporpaMmHas Moaesnb (hyHKLMOHanbHoro 6rioka npeacraeneHa Ha puc. 4.5.

PucyHok 4.5 - lNpoepammHast Modesnb hyHKUUOHaIbHo20 br10Kka

4.4 BO3MOXHOCTU KOHDUrypupoBaHUA

4.41 3apauu KoHdUrypmpoBaHusa

B npouecce KOHurypmpoBaH1sa Ans Kakgoro Bxoga Kaxaoro yHKLMoHansHoro 6rnoka 3agaeTcd MCTOYHMK
CurHana (3gecb 1 ganee MMeTCH B BUAY TOMNbKO SABHbIE BXOAbI M BbIXOAbl (PYHKUMOHAMNbHBLIX BNOKOB, HEABHbIE BXOAbI
U BbIXOOAbl UMEHT (UKCUPOBAHHYIO «MPUMUCKY» W  KOH(UIypupoBaHuiO He noanexaT). Bce BO3MOXHOCTM
KOHUIYpMpOBaHMS OOMHAKOBbI Kak AMs BXOAOB, Tak U ANA napaMeTpoB, MOSTOMY B AanbHeWwemM Mexgy HUMU He
Jenaetcs pasnuuus.

He moxeT 6bITb cBOGOAHbIX (HENOAKIMOYEHHBIX) BXOA0OB (DYHKLMOHANbHOro 6rnoka.

CuvrHanbl, nogaBaeMble Ha BXOAbl, MOCTYNalT C BbIXOAOB (DYHKLMOHANbHbLIX 6rokoB. [MNpu koHdurypaumm ans
BXOJ0B 3aJaeTcs HoMmep (PyHKLMoHanbeHoro 6noka n HoMep BbIxoAa, K KOTOPOMY NOAKII0YAETCA AaHHbIN BXOA.

YKasaHHble KOH(UrypauMoHHbIE BO3MOXHOCTM MO3BOMAT CTPOWUTL YNpaBnsioWmMe CTPYKTYpbl CaMbiX
pasnuyHbiX KOoHcurypauuin. Tak, CBA3M BXOOOB C BbIXOAaMW (PYHKUMOHarbHbIX OIOKOB MO3BOMSIOT BbINOMHATH
CMOXHYI anropuTMmnyeckyto obpaboTky curHanoB. Hanpumep, HyxHO cBdAsaTb 12 cBowictBo (3apgaHve [MN[I-
perynatopa) ¢ 2 aHanoroebIM BXo4oM. [1ns 3Toro Ha 3 ypoBHe (NporpaMMypoBaHue CBSI3EN) HY)XXHO BbIOpaTb HOMEP U
BbiIxoZ Groka KOTOpPOro HyXHO CBsi3aTb, B Hawem cnydae 1 6nok 4 Bbixog, nocre 3Toro BbibpaTb HOMep Groka,
CBOWCTBO KOTOPOro HY>XHO CBSi3aTb (B A4aHHOM crniydae 3 6rok) u Homep KoTopbli DOpMUPYETCSA Kak «HOMEp CBOMCTBaA
KOTOpOE [A0IMKHO ObITb CBA3HOE» + «BCE BXOAA AAHHOro yHKLMOHANbLHoro 6rnoka.
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PID{60) 3
01 nIMP=1. 01 nIMP=2. 01 nDISP=1.
02 nT ¥ PE=0. 01| dErr 02 T Y PE=0. o[- 02 nDIR=0. Q1 drIAN
03 PFLT=0:00:0001 | —— 03 PFLT=0:00:0001 | —— gg nﬂﬁpzﬂb 02| Lo
04 Eilas=0. 04 Eilas=0. L] =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 MAx=0. 03| drin 07 MAx=0. 03| drin 08 nltodent, o h
0& RAIM=0. 0& RAIM=0. 0A TI=0:01:00.0 —
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. [ IM_H=0. 1 Kp=t2 ol oot
11M_L=0. 05| ouT [11M_L=0. os|our 12 SP=0. ="
\ELTE — 12 piyz0. — 13 SP.cxt=i, 08| delen
14 LT =0, —
15 F.rng=100.

PucyHok 4.6 — CesizHble napamempbi

AHanorm4Has cBa3b napameTpoB PYHKLMOHAMbHbIX GIIOKOB MO3BOMSAET BbINOMHUTE aBTOMATUYECKOE
n3MeHeHue nboro NnapameTpa HaCTPOWKK (aBTONOACTPOViKA).

4.4.1.1 WnBepcusa curHanos

PacwupeHnto pyHKUMOHanbHbIX BO3MOXHOCTEN CMYXUT €elle ofHa BO3MOXHOCTb - CUrHamn Ha nobom Bxoae
npu HeoBXOAMMOCTN MOXHO UHBEPTUPOBATb.

Mcnonb3yeTca TONbKO ANS OUCKPETHLIX CUrHanoB 1 ob6o3HayaeT naMeHeHne cocTosHuA (3ameHy 1 Ha 0 m 0
Ha 1) cMm. puc. 4.4, 4.6.

B03MOXHOCTb WMHBEPTMPOBaHUSA MO3BOMSET YNpaBnATb WHBEPTUPOBAHHBLIM CUTHANOM, 3anyckatb WNu
cbpacbiBaTb TanmMep He NepeaHuM, a 3agHMM OPOHTOM curHana u T. 4.

4.4.2 MNpaBuna KoH¢uUrypupoBaHus

B0O3MOXHOCTN KOH(pUrypMpoBaHus He 3aBUCAT OT (hyHKLMOHaNbHOro 6roka U onpefensoTcs creylowymm
npasunamu (puc. 4.7):

* He moxeT ObITb cCBOBOAHBIX (HEMOAKMOYEHHBIX) BXOA0B hYHKLMOHANbLHOro 6roka.

* Jllobor OMCKpeTHbIN BXOA4 (PYHKUMOHANbHOrO Oroka MOXHO MHBEPTUpPOBaTb (B MCXOOHOM COCTOSHMM
WHBEPCUS OTCYTCTBYET).

» K nobomy Bxogy ntoboro dyHKLMOHANBHOro 6rioka MOXHO MOAKMIOYUTL CneuuanbHbii yHKLMOHAamNbHbIN
6ok, KOTOpbLIV 3a4aeT CUrHan B BUAe 3Ha4eHns (KOHCTaHTbl unu koadduumneHTa).

* Bbixoga dyHKUMOHanbLHOro 6y1oka MoryT octaBaTbCsl CBOOOAHBIMU (HEMOAKMIOYEHHBIMY).

Ha puc. 4.7 npegcrtaBneH npuMmep KOHOUypupoBaHUS.

o o s | poros) s

01 niRF=1. It ol . 01 n0LT=1.
R . 3y dINE 01
02 tFLT=0000:00.1 "dilz 02 A 01| doT h GINT & dINZ & dINg

== =
“dIN 0

bos) —— | g Dories)
01 nlNP=2. Aind o — 01 nOLT=2,
oz FLT=000:00.4 211497 _ N 02 01[do7 dINT -diNg dINE 0

=7 J=TOP of [TR=000A00 |09 goum =7

dSET(83) 4 4R, 02 02| T DOT(09) B
01 45ET=1. o1 o v AINE 0 01 n0LT=3.

+
+
+

PucyHok 4.7 - lMpumep KoHgu2ypuposaHusi

EnvHas cuctema ycrnoBHbIX 0603HaYeHU yHKUMOHAamNbHbIX GIIOKOB: NX NOPSAKOBbLIX HOMEPOB B NporpaMmmMe
nonb3oBaTensi, obo3HaueHne Tuna (PyHkuMmM Onoka) M OGUONMOTEYHLI HOMep Onoka, a Takke 3Ha4veHue
mMoamdukaTopa pasmepa (konuyectsa BXo4oB) NpmBoanTcs B pasgene 4.3.1.

Ha puc. 4.7 npeacTaBneHbl pasnnyHblie NpUMepbl 1 BapnaHTbl KOHOUNYpUpOoBaHUS:

1) nokasaHa cBA3b (yHKUMOHanbHoro 6roka mHoroBxogoBoro  «M»  5-MULTI_AND(20)-03 wu
dyHKuMoHanbHoro 6noka pguckpetHoro Bxoga O01-DIN(06). [Ons obGpas3oBaHus [daHHOW CBSA3WM, Ha YpPOBHE
KoHdpurypauum, Bxog 01  dyHKumMoHanbHoro 6Gnoka 5-MULTI_AND(20)-03 nopgkntovaetca k Bbixogy 01
dyHkumoHanbHoro 6roka 01-DIN(06).
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2) nokasaH BapuaHT KOH(WUrypauuu, Npu KOTOPOW [Ba BHELUHUX BXOAHbLIX AWCKPETHbIX CUrHama v OfuH
Ko3ppMUMEHT (B OaHHOM criydae pofb koadduumeHTa BbIMOMHAET rlorMyeckasl nepemMeHHasl, yCTaHOBIeHHasi
yHKUMOHanNbHbIM 6r1okom 4-dSET(83) obpabaTtbiBaloTcsi PyHKUMOHAMNBbHBIM GITOKOM MHOFOBXOAOBOIO JTOMMYecKoro
«M» 5-MULTI_AND(20)-03 B COOTBETCTBMM C 3aBUCUMOCTbIO:

dOT = dIN1 & dIN2 & dIN3.

roe: dOT - pesynbtaT obpabotku, dIN1, dIN2 - guckpeTHble curHansl, noctynawwme Ha Bxod KoHTponnepa, dIN3 -
Ko prumneHT, npuHmmaowmii 3Haderna 0 unu 1 n yctaHaBnuBaeMbI onepaTopoM BPYyYHYH. [ns noakmoveHns K
OMCKPETHBIM BXOAAM KOHTPOMnepa Ucnonb3yloTes yHKLMoHanbHele 6nokv BBoaa AnckpeTHblx curdanos 01-DIN(06)
n 02-DIN(06). Bxoabl 01 n 02 dyHkumoHanbHoro 6noka mHorosxogosoro M 5-MULTI_AND(20)-03 nogkntovatotcs K
Bbixogy 01 6noka 01-DIN(06) n Bbixogy 01 dyHkumoHanbHoro 6rioka 02-DIN(06), a Bxoa 03 dyHKumnoHaneHoro 6noka
mHoroBxogosoro M 5-MULTI_AND(20)-03 noaknioyaeTcs k 6noky 4-dSET(83) ana 3agaHvsa normyeckon nepemeHHoMN.

3) BbixogHon curHan dyHkumoHaneHoro 6noka mHoroexogosoro UM 5-MULTI_AND(20)-03 nogaetca Ha 1-n
OUCKPETHbIN BbIXOA KOHTponnepa, Ang yero Ha Bxog 01 6noka guckpeTtHoro Bbixoga 9-DOT(09) nogkntoueH 01 Bbixoq
©6noka mHoroesxogosoro M 5-MULTI_AND(20)-03. CurHan Ha Bxoge 01 cdyHKUMOHansHoro 6yoka ANCKPETHOro BbIXxoAa
9-DOT(09) nHeepTupyeTcs.

4) Ha puc.4.7 nokasaHa nHBEPCUS BXOLOB CreayrLLmMX (yHKLMOHamNbHbIX GITOKOB:
Bxoa 02 n 03 6noka 5-MULTI_AND(20)-03, Bxog 02 6noka 6-TIMER(38), Bxog 02 6noka 7-OR(21), Bxog, 01
6roka 9-DOT(09).

4.5 CurHanbl 1 napameTpbl
4.5.1 Tunbl curHanoB, NnapameTpoB U TUMNbI AAHHbIX

HecMoTps Ha TO, YTO BXOAHblE W BbLIXOAHbIE CUrHanmbl KOHTponnepa MoryT ObiTb TOMbKO ABYX BWMAOB -
aHanoroBble W AMCKpeTHble, (PyHKUMOHanbHble 6rnokn paccumTaHbl Ha 06paboTky curHanos, uMmelowme 6Gonblune
pa3Hoob6pa3us.

Hanuune 6onee pa3HOOGpasHbIX CUMrHaNoB CBA3aHO C ABYMsS obctosTensctBamu. Bo-nepsbiX, B cocTaBe
6ubnumotekn ectb yHKUMOHANbHbIe OMOKM, CBA3AHHbIE C OTCYETOM pearnbHOro BPeMeHW (Talumepsbl, LUaroBble
nporpaMMbl 1 T. N.) U CO CYETOM 4mcna cobbiTun (cyeTumkn). Bo-BTOpbIX, Kak ykasbiBanock B M. 4.3.1, napameTpbl
HacTpoWKn yHKUMOHambHbIX BOKOB 3a4aloTCA C MOMOLLbIO CUFHANOB Ha €ro HAaCTPOEYHbIX BXoAax, a napameTpoB
HacCTPOWKN C TOYKM 3peHns ux hopmaTa umetot 6onbluoe pasHoobpasue.

B 1abn. 4.1 npepcrtaeneH MornHbIM NepeyeHb curHanos, obpabaTtbiBaeMbix (PyHKLMOHaNbHbIMKM 6nokamun. B
CBA3M C Tem, YTO MapaMeTpbl HACTPOMKM MOryT 3agaBaTbCH aHanorvyHbIMM CcurHanamu, nocTynawwmmMmu Ha
HacTpoeyHble BXOAbl PYHKUMOHaNbHbIX 610K0B, B Tabnvue He AenaeTcs pasnuyns Mexay curHanamu u napameTpaMu
HacTpoviku. B Tabn. 4.1 npvBefeH MakcMManbHbIN AnanasoH N3MEeHEHNss curHanoBs. B KOHKPETHOM (PyHKLMOHansLHOM
6noke 9TOT pAmana3oH MoxeT OblTb oOrpaHuWyeH. Hanmpumep, BbIXOAHOW curHan @yHKUMOHanbHOro 6noka
perynMpoBaHns OrpaHW4yeH YCTaHOBMEHHbIMW YPOBHAMMW BCTPOEHHOIO OrpaHWuYUTENst UM Hanpumep, YUCIOBOW
CUrHan, XxapakTepusyoLUMin HoOMep TeKyLero y4acTka nporpammel, orpaHuyeH napameTpom yHKLMOHanbLHOro 6roka
LLIaroBow NporpaMmbl, 3a4atoLLEero KOfM4ecTBO Yy4acTKoB, U T. M.

MepeyeHb curHanos, obpabaTtbiBaeMbix PYHKLMOHAMBHBEIMKU BriokaMu, BKIIOYAET criedytolme TUnbl:

* aHanoroBbIV (M3MepseMble NapameTpbl, 3HAa4YEHNE aHanoroBbiX BXOA0B-BbIXOAOB, TEXHUYECKNE
eauHWLbl, KO3 MULMEHT, CKOPOCTb N3MEHEHNSI NapameTpa U T.n.);

* OUCKPETHBINA, UMNYIbCHBIN;

* YUCNOBOW;

* BpeMeHHOW (ycTaBKka BpeMeHU, ANUTENbHOCTb MMMYNbCa).

B koHTponnepe MUK-51H Bce onncaHHoe Bbille MHOrooGpasve TUMOB CUrHarnoB M NapamMeTpoB HACTPOWKM
ob6cnyxuBaeTcs oOLLENPUHATEIM HABOPOM TUMOB AAHHbIX.

Mpun atom obecneunBaeTca NpocTon uHTepdenc ¢ 6azamm AaHHbIX APYIMX A3bIKOB NPOrpaMMMPOBaHUS, YTO
crnocobcTByeT yHUMUKALUMM M Pa3BUTUIO MPOrpaMMHOro obecneuyeHus koHTponnepa. B tabnuvue 4.1. npencTaeneH
Habop TUMNOB AaHHbIX A3blka, UCNOMNb3YEMbIX NPU peanusaumn PyHKUMOHarNbHbIX GITOKOB.

Tabnuya 4.1 - Tunbl 0aHHbIX

o KonuyectBO
" O6bem 3aHMMaemMon
HaumeHoBaHue TuNa [Avana3oH nameHeHus namMsiTh Mcnosnb3yembiX
peructpoB
[OunckpeTHOE 0 vnn 1 2 banTa 1 perncTp
Llenoe ctangapTHoe -32768 ... 32767 2 Gavita 1 permctp
Llenoe anvHHoe -2147483648 ... 2147483647 4 banTa 2 pernctpa
BeLuecTBeHHOe -3,4x10 % ... 3,4x10 *° 4 Gaiita 2 peructpa

* TMpumeyaHune. [nanaszoH W3MEHEHUS TUMOB [AaHHbIX Ha NULEBOW MNaHenu KOHTpossfiepa orpaHuyeH
COOTBETCTBEHHO Yncramm ot —9999 go 9999.

CooTBETCTBME TWUMOB [AaHHbIX, TUMOB CUIHANOB M MNapaMeTPOB HACTPOWMKM (OYHKLUMOHAmbHbIX 6GrokoB
npuBeneHo B Tabnuue 4.2.
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Tabnuya 4.2 - Coomeemcmeue murnog 0aHHbIX, MUo8 cu2Hamos U napamempos Hacmpouku
CurHanbl 1 napameTpbl HACTPOMKMN
OyHKUMOHaNbHbIX G5TOKOB
1 AHanorosbii (M3MepsiemMble napamMeTpsl, [ % unu TexHu4eckue eauHnLb BelecTBeHHbIN
3HayYeHne aHarnoroBblX BXOA0B-BbIXOA0B,
TeXHUYEeCKNe eanHnLbI, KOAMMULINEHT,
CKOPOCTb M3MEHEHUsI NapameTpa 1 T.M.

PasmepHoCTb Twvnbl AaHHbIX

2 [WNCKPEeTHbIN, UMNYNbCHbLIN 0/1 Llenoe ctaHgapTHoe
3 Yucnoson - Llenoe ctangaptHoe
4 BpemeHHOW (Bpemsi, ANUTENBbHOCTb Yyacbl, MUHYTbI, CEKYHAbI, AecsaTble Aonu cekyHa, | Llenoe gnuHHoe
umnynbca) ans nHamkauum: 0 — 994 59m (0 — 3599999 —

AN U3MEeHeHUsi MapaMeTpoB Mo ceTun)*1

*1. Hanpumep ecnu ecmb 3HadyeHue epemeHu YHYY:MM:CC:[ (yacbl:MuHymbi:ceKyHObI:00nu cekyHd), mo
3HayeHue yernozo 0nuHHozo X byde pasHo: X =[] + 10*CC + 600*MM + 36000*44.

PasmepHOCTb aHanoroBbIX CUrHamoB W MapamMeTpoB, a TakkKe CKOPOCTU MX W3MEHEHWs onpegensietcs B
npotiecce KanMbpoBKu KOHTponepa 1 MoxeT OblTb 3agaHa Nnbo B npoueHTax, MMBo B TEXHNYECKMX eanHuLIax.

Pa3mepHOCTb BpPeMeHHbIX MapameTpoB 3a4aeTcs Anana3oHOM BPEMEHW KOHKPETHOrO (OYHKLMOHarbHOro
6noka (4acbl, MMHYTbI NN MUHYTbI, CEKYHAbl COOTBETCTBEHHO).

B npouecce BbIMMCAEHUI 3HAYEHNA CMTHAMNOB 1 MapamMeTPOB KOHTPOIiepa aBTOMaTUYeCKn OrpaHNyYnBaloTCs
OnanasoHOM U3MEHEHUS COOTBETCTBYIOLUMX TUMOB AaHHbIX.

Mpwn KOHTpOME aHanoroBblX CUrHaNOB B TEXHUYECKNX eQuHMLAax Ha LundpoBbIX MHAMKaTOpax paspeluarLuas
cnocobHocTb MHAukauum He npesbiwaeT 0,001 eanHuy, (vnn 0,01%).

AHanoroBble curHanbl OPMUPYIOTCA Ha BbIXOA4E Takux (YHKUMOHarbHbIX GNOKOB, Kak perynstopsbl,
CyMMaTopbl, 3a4aT4nKn, MHTerpaTopebl U T. 4. K aHanorosbiM curHanam OTHOCATCA Takue mapameTpbl HAaCTPOWMKK, Kak
npegensl cpabaTbiBaHNA KOMNapaTopa, ypOoBEHb OrpaHnyeHns 1 T. N. HecmMoTpsa Ha To, Y4TO Ha aHanoroBbIX BXo4ax U
BbIXO4ax KOHTponnepa curHan meHsieTca B guanasoHe 0-100% Ha Bbixode (yHKUMOHAmbHbLIX GIOKOB aHanoroBbin
CMrHan MOXeT M3MeHSATbCA B Goree LUMPOKOM Auanas3oHe — B Auana3oHe COOTBETCTBYHOLWMX TUMOB AaHHbIX. ITO
Nno3BONSET, HaNpumep, cknagpiBaTtb ABa YMcna, kaxgoe m3 kotopbix paBHo 90%, 1 Ha Bbixode cymmaTopa nony4vaTb
npaBunbHbIA pesynbTaT. Ecnn pesynbTat kakux-nvbo BbIMMCNEHMI OKasbliBaeTcs Oonblue YCTAaHOBMEHHOro Tuna
OaHHbIX, TO CUrHan Ha BbIXxode (YHKUMOHanbLHOro Oroka orpaHM4MBaeTCs 3HaYeHWSAMW COOTBETCTBYIOLLEro Tuna
OaHHBbIX.

BpeMeHHble cUrHanbl hOPMMPYIOTCS Ha BbIXOAE Ta¥iMepoB, LUAroBbIX NporpamMM, o4HOBMOPATOpPOB U T. M.
dyHKUMOHanbHbIX 6rokoB. K BpeMeHHbIM CcurHamam OTHOCATCA Takue napameTpbl HAacTPOWKM, KakK MOCTOSIHHble
BPEMEHW, MPOTSHKEHHOCTb y4acTka, BPeMs BbIAEPXKM U T. N. B koHTponepe npeaycMoTpeHbl YeTbipe pa3MepHOCTH AN
BPEMEHHbIX CUIHaroB: AecsATble AONW CeKyHA, CEeKyHAbl, MUHYTbl 1 Yackl. KOHKpeTHas pa3mepHOCTb onpegensieTcs
COOTBETCTBYIOLLMM TUMOM (PyHKLIMOHanNbHoro 6rnoka (cm. Tabn. 4.2).

[ns BpeMeHHbIX CUrHanoB MWHUMAanbHBIV LWar U3MEHEHNSA U YCTaHOBKN B AENCTBUTENbHOCTM peanu3yeTcs,
TONbKO €Crnin 3TOT wWwar 6onblue BpEMEHN LiMka, C KOTOpbIM paboTaeT KoOHTponnep.

Yucnosble curHanbl — 37O CUrHarnbl Ha BbIXOAE CYETYMKa MW Apyrux OyHKUMOHanbHbIX 6rokax, paboTa
KOTOPbIX CBA3aHa C OTCYETOM COObITMI. YNCNOBLIMU MOTYT ObITb U MapameTpbl HACTPOMKM, HAMPUMEP, YUCIIO MOXET
3afaTb rpaHW4yHOe 3HayeHVe curHana Ha BbIBOAE CYeTYMKa, HOMep dTana, K KOTOPOMY AOSKHA nepenTy norndyeckas
nporpamma u T. .

AOuckpeTHble curHanbl 06blMHO OOpabaTbiBalOTCA  NOrMYECKUMM  DYHKUMOHAMNbHBIMW — Bnokamu 1
yHKUMOHaNbHBIMX GnokaMun, CBA3aHHLIMU C MNepekntoveHneM curHanoB. OAHako AWCKPETHbIMW MOryT ObiTe ©
napameTpbl HaCTPOWKWU. Hanpumep, OUCKpPeTHbIE curHanel B oyHKUMOHanLHOM 6rnoke 3agaHus onpeaensoT, A0MmKHa
NV BBINOMHATLCA CTaTUYeckas n guHamuyeckas 6anaHcmpoBka.

MacwTtabHbIM KoachcbuumeHT — 370 NapameTp HacTponkn psaa dyHKUMOHaNbHbLIX 6nokos, roe Tpebyetcs
macwTabvpoBaHue curHanoB. Tak, 3TOT KO DULMEHT UCNonb3yeTcsa B pyHKUMOHanbHbIX 61oKax aHanoroBoro BBoaa
M BblBOAA, CYMMMpOBaHUS C macwrtabupoBaHvem u T. N. KoadpdumumeHT nponopumoHansHOCTW MCMoNb3yeTcs B
OCHOBHOM B (pYHKLIMOHanbHbIX 6510Kkax perynnpoBaHus.

CKOpOCTb W3MEHEHWs1 aHanoroBblX CUrHaMoOB — 3TO MapamMeTp HACTPOWKU 3afalolinii, Hanpumep,
CKOPOCTb M3MEHEHUsI MPU AUHaMUYecKon GanaHCcMpoBKe MNW 3aAaloLieil orpaHUYeHns CKOPOCTU B (DYHKLIMOHAIbHOM
6roke orpaHM4eHns CKOpoCTHU.

AnuTtenbHOCTb MMNyNbca — 3TO NapameTp HacTPOMKM (DYHKUMOHaNbHOro Groka MMMyrnbCHOro BbIBOAA.
OTOT napameTp 3agaeT MWHUMarnbHYK AMUMTENbHOCTb UMMynbca, (OPMMPYEMOrO MMMYNbCHBIM PEryNATOPOM.
[OnuTenbHOCTL MMMNyNbCca OTCUYMTHIBAETCH B AECATLIX A0NAX CEKYHADbI.

TexHuyeckme eanHULbI — 3TO NapaMeTpbl HACTPONKN PyHKLMOHaNbHBLIX B65I0KOB onepaTMBHOrO KoHTpons. C
MOMOLLbIO 3TMX MapaMeTpoB 3ajaeTcd dopmaTt 4yucna, B KOTOPOM KOHTpONMpyeMble napaMmeTpbl (Hanpumep,
napameTp, 3agaHue, paccornacoBaHve v T. 4.) BbIBOAATCSA Ha UHANKATOPbI NULIEBOW NaHenw.

4.5.2 B3aMmMmHoOe COOTBETCTBUE CUTHANOB U NapamMeTpoB

Mpu KoHMUrypMpoBaHMM (PYHKLUMOHAMbHBLIX GNTOKOB PasHOTUMHOCTbL CUIHAroOB Ha COeAMHSAEMbIX BXOAax He
ABNSAETCA NPEnATCTBUEM AN UX COeAMHEHUs. EQUHCTBEHHO, YTO HEOOXOAMMO NMpU 3TOM y4MTbIBaTb - 3TO B3aUMHOE
COOTBETCTBME AManasoHa N3MeHEHUs pasfnnyHbiX CUrHarnoB.

Hanpumep, ecnu BpeMeHHOW BbIXOA TaiMepa CBA3aTb C aHanoroBbiM BXOAOM CyMMaTtopa, TO 3Ha4YeHue Ha
BX0o4e cymmartopa OyaeT onpenensitbCs CornacHo cooTHoweHuto: X = 10*T.

B3aumMHOe COOTHOLLEHME WMeeTCs He TOMbKO MeXAy HENPEpPbIBHLIMW CUrHanamu, Ho W Mexay
HenpepbIBHLIMW CUrHanamu, ¢ 04HON CTOPOHbI, U AUCKPETHLIMU C Apyroi. Ecnun, Hanpumep, Bxo4 cymmaTtopa cBs3aTb
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C BbIXOAOM IOTMYECKOro (PYHKLMOHANbHOro 6roka, TO MpU U3MEHEHUM CUrHana Ha BbIXOZe MOCnedHero ¢ Hyns Ha
e[MHWLY cUrHan Ha Bxofe cymmaropa byaeT AMCcKpeTHO uaMeHsiTbes ¢ 0 Ha 1 (eguHuy unu %).
B3anMHOe COOTBETCTBME pa3fMyHbIX CUTHANOB Ha BbIXxodax M Bxodax (yHKLMOHAmNbHbIX GI0KOB NPUBELAEHO B

Tabn. 4.3.

Tabnuya 4.3 - BzaumHoe coomesemcmaue cu2Hanos

CwurHan Ha Bxoge CurHan Ha Bbixoae 651oKa (MLCTOYHMUK)

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

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

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

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

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

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

4.6 Mopspok o6cnyxmMBaHnMA PyHKLUMOHANbHbIX GJIOKOB
4.6.1 UuknuyHoctb paboThbl

Linknorpamma paboTbl KOHTpOnnepa npeacraeneHa Ha pucyHke 4.8. Bpems uykna BbINONHEHUS NpOrpammebl
nonb3oBaTens cukcupoBaHo n coctaenseT 0,1 cekyHabl. BHavyane obcnyxumBaeTcs nepBbi (PyHKLMOHANbHbIA GOk,
3aTeM BTOPOM M T.A. Noka He OyageT obcnyxeH nocnefHun dyHKUMoHanbHbIM Gnok. Koroa Bpems B npepenax
YCTaHOBIIEHHOrO BPEMEHU LIMKMa UCTEYET NporpaMma BHOBb NepengeT Kk 0b6CcnyxvBaHuio nepBoro yHKUMOHaNbHOro
onoka.

CeaHc ceteBoro obmeHa C BEPXHWM YPOBHEM YCIMOBHO MOKa3aH B LUUKNe KoHTponnepa. Ha camom pgene
ceTeBoW 0OMEH HOCUT Cny4YaHbIA XapakTep MO OTHOLUEHWIO K LIMKIY KOHTponsepa.

F

1. CunTbiBaHNE
BXOAHBIX N EepemMEHH biX
*
2. BoinonHeHue oaHoro
npoxoAa nporpamm
¥
3. YeTaHoBKAa
BbIOAHbLE NepemMEHHbIX
(2

4. CeTeBoii 0BmeH
€ BepPXHUM YPOBH e

— ¥
PucyHok 4.8 - Ljuknoepamma pabomsi KoHmporsnepa

OObwee Bpems, 3aTpaunBaemoe Ha obCcnyxmBaHne yHKLMOHaNbHbIX 6nokoB Tes M MHTEPKENCHOrO kaHana
TwH, BOMKHO ObITb MEHbLUE BPpeMeHu Luukna, pasHoro 0,1 cek:
Tos + Tun < 0,1 cek

4.6.2 3apepxkka o6cnyxmBaHus (pyHKLMOHaNbHbIX G/TOKOB

B kaxaom uukne yHKUMOHanbHbIA 610K NonyyaeT Ha CBOW BXOAbl CUrHarbl, BbIYUCIIEHHbIE B NpeablayLiemM
uukne yHKLMoHanbHeIMM 6r1okaMm, K KOTOpbIM AaHHbIA (OYHKLMOHAMNbHbIV 610K NOAKIMOYEH MO KOHUrypauuu.

LivknnyHocTe obcnyxmBaHWs OyHKUMOHANbHbIX OMOKOB NpMBOAMT K TOMY, YTO 3adepxka B obpaboTke
CUrHamnoB 3aBMCUT OT MNOPSAAKA NPOrPamMMUPOBAHNST COEOUHEHHBIX MeXay cO00N hyHKUMOHAmNbHbLIX GITOKOB.

Moatomy, Hanpumep, B cxeme puc. 4.9a obasa 3agepxka 00paboTkM COCTaBNAET OAMH LUK, a B CXEME puC.
4.96 — gBa umkna.

OT0 06CTOATENLCTBO CNEAYET yUnUTbIBaTh NPY MPOrPaMMUPOBAHMUN (PYHKLNOHAmNbHBIX GITOKOB.

O6uwasa pekomeHAauMsA: AN MUHUMU3AUMW 3a4EPXKKU KenaTenbHo, 4TOObl DyHKLUMOHAnNbHbIN 6Grnok-
WUCTOYHUK UMEN MEHbLUMA HOMEpP, YeM (PYHKUMOHamNbHbIA OMOK-NpUeMHMK (BENWYMHA 3TOW pasHuLbl 3HAYEHUS He

UmeeT). Bx Bix
Func_Block (xx) 04 Func_Block {xx) 15

INP1 101 01| oUT INFP1 01 01} oUT

a)Homep BNoka-MeToYHMKE MeHbLLS HoMepa GNoKa-NPKMeMHIka, 3a0epKa - OAWH UMKN

Bx B

Func_Block (xx) 04 Func_Block (xx) 15

INP 1 j01 01 OUT| [INF1]01 01 ouT

6} Homep Broka-KoTouHMEa BonklWe HoMepa BNoKa-NpMeMHMka, 2agepwka - Ba UMKNa

PucyHok 4.9 - 3adepika obcnyxxueaHusi
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5 CeTeBas apxuTeKkTypa

5.1 OOLlee onncaHue cetTun

KoHntponnep MWK-51H umeeT uHTepdencHbIn kaHan nocrnefosBaTenbHOW CBA3W, C MOMOLLbI KOTOPOro
KOHTpOnnepbl MOryT o6beanHATLCS B NOKanNbHY0 UM pacnpefeneHHylo ynpaBnsiowyo ceTb. B ceTn koHTponnepsl
MoryT obmMeHuBaTbCA MHPOPMAaLMEN, Kak C KOMMbIOTEPOM, TaK U MeXay cobon.

dusmyeckas opraHu3auus ceTv npeacTasneHa B pasgene 5.2.

Jlornyeckasi opraHmnsaumsa ceTu npeacTtaeneHa B pasgene 5.3 n umeeT cnegyolmne BO3MOXHOCTA CETEBOMO
obmeHa nHdopmaumein:

1) o6mMeH nHopmMaLmen mexay KoHTponnepamm (KOMNbOTEP ABMASIETCA ANUCNeT4epoM ceTeBoro obmeHa),

2) o6bmMeH uHdopMaumen Mexay KOHTponnepamu 1 KOMNbITEPOM,

3) koMBrHUpOBaHHaa opraHu3aumsi obMmeHa, obbeauHsLWaa BCe NpeumyllecTBa ABYX MepBbiX CNocoboB
ceTeBoro obmeHa.

5.2 ®Pusnyeckasa opraHmsauus cetu

KoHTpornnepbl B ceTn CBA3LIBAIOTCA APYr C APYroM C MOMOLLbIO BUTOW napbl NpoBoAdoB. [nvHa NMHUKN CBA3N
moxeT gocturate 1200 M (Ha OQHOM CerMeHTe CeTu) B 3aBUCMMOCTU OT YCTAHOBIIEHHOW CKOPOCTU NepeAayn AaHHbIX.
[na yBenuyeHns onviHbl IMHAK CBA3W, a TaKKe KONMYEeCTBa CErMEHTOB - UCMOMb3YIOT MarncTparnbHble YyCunurenu.

CeTb UMeeT MHOroTOYEYHYI0 KOHUIYpaLmIo U LUMHHYIO TONOMOruio. [Ins noCTpoeHnst ceTu KOHTPonnepos (4o
31), nNpegHasHayeHHbIX AnA obmeHa uHdopMaumen C KOMMNbITEPOM HeobXOAMMO AONOMHUTENbHOE YCTPOMCTBO,
KOTOpoe ncnonb3yeTcs Ansa npeobpasoBaHus nHtepdencos RS-232 8 RS-485 - Br-485 (vnn USB B RS-485 - BINK-
52).

Ecnu koHTponepbl pasmeLlaloTca Hedaneko Apyr oT Apyra (Hanpumep, B npefenax OJHOro nomelleHus),
3KpaHupoBaTk nNposoda He TpebyeTcs. MNpy 3HaUNTENBbHBIX PACCTOSHUAX MEXAY KOHTPONIepaMm u Hanm4ymm noMex Ha
FIMHWWN NPEeANOYTUTENBHO UCMOMNb30BaTb 3KPAHWPOBAHHYIO BUTYIO Napy.

K uHTepdelicHblM BxOA4aM KOHTPOMMEpPOB, PACMOMOXEHHbIM B KpPaWHWX TOYKaX COEAUHUTENIbHOW NWHWM
Heob6XoAMMO MOAKMIYMTL ABa TepMuHanbHbIX pesuctopa conpotuereHvem 120 Om (R1 u R2). lNogknioyeHune
pesuctopoB kK KoHTpornnepam Ne 01-30 He Tpebyetca. [logknioveHne TepMuHanbHbIX PE3UCTOpoB B Oroke
npeobpasoBanns uHTepderico BIr-485 (BrN-52) cmotpu B pykoBoACTBE N0 3Kkcnnyataumm Ha BlA-485
(BrNMN-52). MopgkntoveHre TepMuHanbHNX pesnctopos B koHTponnepax MUK-51H cm. pucyHok 5.1, 10.10.

CTpyKTypHas cxema NnoaknioyeHns nHTepdencHbIX Lienern nokasaHa Ha puc. 5.1.

BNuY-4gs5 OnWHa nuHWK ceasn go 1200 M
R2 |a+f} RS-485 R1
[ — i \ '—‘ I T
B-\: Y
RGND JJ Lo
‘I’
N\ A B Av B A+ B A+ B Av B-
Mpeobpazosarent 01 02 03 yaﬂ.:‘)%%m 10 .
“erstezﬁenné?aa BK-52H MUK-E2H MUK-52H MUK 52H MMK-52H

* [InuHa omeemeneHuli om nuHUU ces3u Ly (npu yka3aHHoM criocobe rnodkoyeHusi) OomkHa bbimb HaumMeHbwed.

PucyHok 5.1 - CmpykmypHasi cxema noOKMoYeHUs1 uHmepgbelcHbIx yeneu

5.3 Jlornuyeckas opraHusaumsa cetm
5.3.1 CeTteBas agpecauusi KOHTPOSNEepoB

Kaxgomy koHTponnepy MUK-51H, nogknioyeHHOMY Kk ceTu, NpucBanBaeTCsa YHUKarnbHbIA NOTMYECKUn HOMep -
CceTeBOV agpec unum Homep npubopa B cCeTU. JTOT HOMEp YCTaHABMMBAETCS B MpOLEcCe MpOorpaMMUpPOBaHMS Ha
YPOBHE KOHpUrypauum B npoLenype «CUCTEMHbIE NapaMeTpbl» (CM. pasgen. 7).

Mopsgok ceTeBbIX aApecoB B CETU HUKAK He CBs3aH C (IM3MYECKMM MOPSAKOM BKIOYEHUS KOHTPOISEPOB.
CeTeBble agpeca MOryT ycTaHaBnuBaTbCs B M0G0 NocnefoBaTenbHOCTU UMM UMETL NPOMYCKU.

Mpu ycTaHOBKe ceTeBbIX aApeCcOoB OOMMKHbI BbINOMHATLCS CreayoLlmne npasmna:

* 3Ha4YeHWe ceTeBOro agpeca ycrtaHaBnueaeTcs B npegenax 0-255;

* KOHTPOMMep, KOTOPbIN y4acTByeT B OOMeHe, He [OOMKeH UMeTb ceTeBoW agpec, paBHbii 0. Mpu N=0
KOHTPOJep NPOrpaMMHO OTKITIOYEH OT CETU, U HE pearMpyeT HU Ha Kakue 3anpockl BHELUHMX abOHEHTOB, HO NMPU 3TOM
LLeNOCTHOCTb CETU COXpaHsaeTCs;

* MaKCMMarnbHOE YMCMO KOHTPOMEepPoB, 06beANHAEMbIX OOHUM CETMEHTOM CETU, He JOJMKHO npeBbiwaTth 31.
Mpn ncnonb3oBaHUKM MarncTpanbHbIX YCUITUTENEN KONTMYECTBO KOHTPOINIEPOB HE JOJMKHO npeBbiwaTh 250;

* B OOHOW CETU HE AOMKHO ObITb ABYX UNK Gornee KOHTPOMEPOB, UMEILLMX OAMHAKOBbLIA CETEBOIN afpec.
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5.3.2 Bo3amoxHocCTM o6MeHa uHdopmaLmen mexay KoHTponnepamu

ObmeH uHdopMaumen mexgy KOHTpOmnepamy OCYLLUEeCTBMSIETCS Ha YpPOBHE BbIXOAOB W/WNW nMapameTpoB
hbyHKUMOHanbHbIX 6rOKOB.

WHnumnanusaumio obmeHa nHgopmaumen mMexay KOHTponnepamu rnpousBoguMT MacTep-yCTPOMCTBO CeTU —
KOMNbIOTEP WNW JPYron KOHTpOnnep, nocbinas B CeTb CrneuuanbHylo LUMPOKOBeLLaTeNbHYl0 KOMaHay O Hadvane
ceTeBoro obmeHa. KomnbloTep (Mnu ApYron KOHTpOMnep) SBASACb AMCNeT4epom ceTeBoro obmeHa, npoBOAWUT
CMHXPOHM3ALUMIO W KOHTpomnb Hag obmeHom no cetn. KoHTponnep (gucnetyep ceTeBoro obmeHa) [OmKeH
ucnonb3oBaTb (PyHKUMOHanbHbIN 6ok LAN_SV(1).

®usnyeckas opraHu3auusa ceTv NnpeacTasneHa B pasgene 5.2.
Mpwn cBA3M DyHKUMOHAbHBLIX BNIOKOB Yepes ceTb MMeeTcs psg 0cobeHHoCTel:

* HenocpeacTtBeHHO CBs3bIBaTb (PYHKUMOHAmNbHbIE ONOKM Yepe3 ceTb Henb3s - [Ans TakoW CBA3N
UCMNOMNb3yTCs ABa cneumanbHbIX yHKUMOHaNbHbIX 6rnoka: 6nok mHTepdencHoro BeiBoga LAN_OUT(04) n 6nok
uHtepdericHoro ssoga LAN_IN(03).

+ Ecnu BbixogHble curHanbl Kakux-nnbo yHKUMOHaNbHbIX OMOKOB AOMKHbI NepedaBaTbCa B Apyrue
KOHTpOnnepbl, COOTBETCTBYIOLLME BbIXOAbl PYHKLUMOHANbHbLIX GIIOKOB N0 CTaHA4ApPTHOWM npoueaype KoOHPUrypmpoBaHus
NOAKMNI0YATCH K BXoAaMu pyHKUMOHanbHoro 6noka nHtepgencHoro sbisoga LAN_OUT(04).

* Ecnu kakne-nnbo dyHKUMoHanbHble 6roKn 0OHOro KOHTpOMepa AOMKHbI NPUHUMATL CUrHanbl OT APYroro
KOHTponnepa, Ux BXOAbl NO CTAHAAPTHOW KOHMUrypauum coeamHsATCA C Bbixogamu Grnoka uMHTepdencHoro Beoaa
LAN_IN(03).

* OavH hyHKUMOHanbHbIM 6nok uHTepdericHoro Beoaa LAN_IN(03) opraHusyeT cBS3b TONbKO C OOHWM
dyHKUMOHanbHbIM ~ 6riokom  MHTepdpencHoro BbiBoga LAN_OUT(04) ppyroro koHTponnepa. Ecnn  pgaHHomy
KOHTponnepy HeobxoaMMO CBA3aTbCA C HECKONbKMMW KOHTpomnnepamu, B HemM Heobxoaumo 3anporpammupoBaTb
HEeCKONbKO pyHKUMOHanbHbIX 6riokoB nHTepdencHoro Beoga LAN_IN(03).

+ B dyHKkumMoHaneHoM 6noke wuHTepdpericHoro BBoga LAN_IN(03) ycraHaBnuBaeTca ceTeBOW afgpec
KOHTpONMepa-UCTOYHMNKA, T.€. TOFO KOHTPOSepa, OT KOTOPOro 6yayT nony4veHbl AaHHbIE.

* B kaXXQOM KOHTponfepe MOXeT ycTaHaBnunBaTbcs Ntoboe Ymcno yHKUMOHabHbIX 6r10KOB MHTEPdENCHOTO
BBOAa-BbiBoAA. KaXabli KOHTpOMNnep MOXeT nepefaBaTb B CETb NPOU3BOSIbHOE KONMYECTBO CUIHaIOB.

B kayecTBe npumMepa Ha puc. 5.2 nokasaHa CBA3b ABYX KOHTPOMNNEPOB, NMetoLWux ceTeBble agpeca 05 un 11.

Mpw gaHHOM KOHUrypauuw:

1) Bxog 01 6noka ananorosoro Bbixoga 5-AOT(08) koHTponnepa Ne1 yepes ceTb nogkntoyeH K Bbixogy 01
6noka cymmupoBanusa 01-SUMM(13)-02 koHTponnepa Ne2.

2) Bxoa 01 6noka noruveckoro UMW 6-OR(21) koHTponnepa Ne1 yepes ceTb noakntoyeH Kk Boixogy 01 6noka
noruyeckoro M 2-AND(19) koHTponnepa Ne2.

Bonee nogpobHo 6ubnmoTeka n onucaHme yHKLMOHaMbHbIX 6M1OKOB, B TOM Yucie 61okoB uHTepdercHoro
BoiBoga LAN_OUT(04) n uHtepcpencHoro Beoga LAN_IN(03) npeacrtaBneHbl B pykoOBOACTBE MO 3KCMyataumu

TPMK.421457.005 P32.
Koutponnep Nzl Koutponnep lizi
Cevemoil agpec ez ¥ ——— Cetesoi agpec el
T4 Kowtponep
METOMHNE L]
- b TP s | .
\ =
Dy oHANEHI __| [=
GNOK HCTOYHNER ;5“
e CUT_
MT-_.‘TI
04|
0N T8
80 (T3
i g_w
2 [T _m
] )

PucyHok 5.2 - Cesizb 08yx KOHmMpOIepos Yepe3 hyHKUUOHarbHbie 610Kku uHmepgelicHoeo 88oda-8bi800a
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5.3.3 Bo3amoxHocTM o6MeHa uHdopmaLmen Mmexay KOHTponnepamMmm u KOMNbLOTEPOM

WHuumanusaumio obMeHa uHopMaumen Mexay KOHTponnepamu Npou3BOAUT MacTep-yCTPOWCTBO CETM -
KOMMbloTEp. B ceTu Bo3MOXHa CBA3b Mexay NoBbiM KOHTPOMNNEPOM U KOMMbIOTEPOM.
dusnyeckast opraHu3aumus ceTv npeacTasneHa B pasgene 5.2.

KomnbloTep MOXeT B3anMOAECTBOBaTb C KOHTPOMNEPOM Ha CneaytoLwmnX YPOBHSX:

- Ha YpPOBHE BXOA0B-BbIXOA0B hYyHKLMOHANbLHOro 6roka,

- Ha ypoBHe nporpaMMuMpyeMbiX PermcTpoB — napameTpoB (yHKUMOHanbHoro 6mnoka (cM. mogenb 6Gnoka
puc.4.5).

Mpn obmeHe WHMOpMaLumen ¢ yHKUMOHanNbHLIM 6rOKOM yKkasbiBaeTcs Homep 6roka, a npu obmeHe c
nporpaMMmpyemMbIMin PErMCTPaMu - HOMep perucTpa.

KomnbloTep nocbinaeTt KOHTPONepy 3anpoc UM KOMaHAy v nosfyyaeT OT KOHTPOonepa COOTBETCTBEHHO OTBET
unn noaTeepxaeHve (cm. puc. 5.3). 3anpoc nockinaeTca KOMMNbIOTEPOM NpPW HEOOXOOUMOCTM MOMYYUTb OT
KoHTponnepa (dyHKUMOoHanbLHoro 6roka) kakyto-nmbo nHopmMauuio.

PucyHok 5.3 - Budbl coobujeHull rpu cesi3u ¢ KOMMbomepom

Mony4uB 3anpoc, KOHTPoNep roToBUT Tpebyemyto MHdOopMaLMio U NepeaeT ee KOMMNbIOTepY B Bue OTBETa.
KomaHga nocblnaetcs KOMMNbIOTEPOM MPU HEOOXOAMMOCTU U3MEHUTL MapaMeTpbl HACTPOMKK Bioka.
MonyunB kOMaHay, KOHTPONIEP €€ UCMOSNHSAET U NepeaaeT KOMMbIOTEPY NOATBEPXKAEHME.

KomMmnbloTep npu o6meHe uHchopmMaumen ¢ KOHTponnepaMmm MMmeeT psa BO3MOXHOCTEN:

» 3anpocuTb 3Ha4YeHne curHana Ha nodoM Bbixode ntoboro 6rnoka B No6OM KOHTposnepe.

» 3anpocuTb 3Ha4eHne noboro NnapameTpa HacTpoviku noboro 6roka B NOH6OM KOHTpONepe.

* \ameHUTb 3HadeHne noboro napameTpa noboro 6noka B f1l06GOM KOHTpoONepe.

» OcyLLecTBNATbL MNYCK/CTON LWAaroBow Nporpammei.

+ 3anpocutb Hanuuue owubok B nwbom koHTponnepe. Mpu paboTe C onepaTuBHbBIMU NapameTpamu
KOMMbIOTEP MOXET 3anpalumBaTh Y U3MEHSATb TE Xe NapameTpbl, KOTopble HabngaeT u n3MeHsieT onepaTtop, paboTas
C NMLUEBOW NaHenblo KoOHTponnepa (cwm. rn. 6).

5.3.4 BO3MOXHOCTM KOMOMHMPOBAHHOM oOpraHuM3auum obmeHa uHdopMauuen mexay
KOHTpoOnnepaMmm U KOMMNbIOTEPOM

KoMGuHupoBaHHas opraHusauus obmeHa, ob6beanHsieT Bce NpemmyLlecTsa ABYX NepBbiX CNOCOGOB CETEBOIO
obmeHa:

1) o6bMeH MHopmaLmeln Mexay KOHTpornnepamMmmu (Yepes KOMMNbTEP),

2) 06MeH nHdopMaLmen Mexay KOHTponepaMm 1 KOMMbIOTEPOM.

Jlornyeckas opraHnsaums KOMGUHUPOBAHHOIO OOMeHa MO CeTU UMEET CreayLme BO3MOXHOCTU:

1) npu obmeHe wvHdOpmaumen Mexay KOHTpornepamu (KOMMbTep SBMSeTCA AWCMNeTYEpOM CEeTeBOro
o6meHa), - KOHTPOMepbl NepeaaT MHMOPMaLMIO MO CETUM OT OOHOTO - APYrOMY C NMOMOLLIbIO PYHKLMOHAarmbHbIX Or10KOB
ceTeBOro obmeHa,

2) paHHasa nepefaBaemas MHdopMmaumsa (Mexay KOHTponnepamu) no CeTU oOkasblBaeTcs OOCTYMNHOM U
KOMMbloTEPY.

Takum obpasom, KOMOMHMPOBAHHAsA opraHuM3auns obMeHa NpeaoCcTaBnseT BO3MOXHOCTb CAeNaTh AOCTYMHON
UHGOpMauuio npu ceaHce obmeHa Mexay KOHTponnepamu cpasy HeCKONbKMM aboHeHTam CceTu: KOMMbTepy W
OLHOMY W HECKOJIbKUM KOHTpOsiepamM. YTo TeM cambiM COKpaLllaeT BpeMsi AOCTYNa K AaHHbIM 1 nepuod obmeHa no
ceTu.
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5.4 KoMMyHMKaUWOHHBIe (hyHKLUN

CBs3b KOMMbIOTEPA C CETbIO KOHTPOIIEPOB OPraHM3yeTcsl Ha TPeX YPOBHSX: (U3MUECKOM, UHEHOPMALIMOHHOM
U TPaHCTNOPTHOM.

®Pusnyecknii ypoBeHb NpeaHasHayveH Ans aNeKTpUYeckon CBA3M Mexay KOMMbIOTEPOM M KOHTponnepamu. Ha
dusnyeckoM ypoBHe wucronb3yetcs uHTepdenc RS-485. duanyeckuin ypoBeHb OpraHusaumy ceTu npencTaBneH B
pasgene 5.2.

WHopmaLumoHHbIN ypoBEHb NpuaaeT nepegaBaembiM COOOLLEHNAM OnpeaeneHHbIn hopMmaT nepeaaBaemMoro
Kagpa: Ha nepepgatollein ctopoHe fobaBnsieT k coobLeHnsaM agpec yCTPoNCTBa, PYyHKUMOHANMbHBIA Ko onepauun r
6anTbl KOHTPOMLHOM CyMMbl, @ Ha NPUWEMHON CTOPOHE BbiAENseT OaHHble W KOHTPONMPYET KOHTPOSbHYID CyMMy
coobueHns. Cmbicn coobLleHns Ha MHPOPMaLMOHHOM YPOBHE He pacluMpoBbIBaeTCS.

TpaHCNopTHbI  ypoBEHb  (HOPMUPYET  CMbLICIIOBOE  COAepXkaHue COOGLEHUs nMNpu  nepedade WU
pacLndpOBbIBAET CMbICI 3TOMO COOBLLEHUS MpY NpUeMe.

WHTepdenc KoHTpomnmnepa npedHasHayeH AnsA NporpaMMmpoBaHUs UM KOHUrypuposaHus npubopa, Ans
UCMOMNb30BaHMA B KavecTBe YyAaneHHOro KOHTponnepa npu paboTe B COBPEMEHHbIX CeTsax ynpaBneHus u cbopa
nHopMauum (npuema-nepenayn kKomana n agaHHbix), SCADA cuctemax u T.0.

MpoTokonom cBs3n no uHTepgency RS-485 asnsetca npotokonn MODBUS pexum RTU (Remote Terminal
Unit).

[na paboTel He06Xx0AMMO HaCTPOUTb KOMMYHWUKALIMOHHbIE XapaKTEPUCTUKN KOHTponnepa Takum obpasom,
yToObl OHWM cOBMajanu C HacTporkamy oOGMeHa AaHHbIMW KOMMbOTEpa M APYrMX KOHTPONNEpOB. XapaKTepuCTUKM
ceTeBOro obMeHa HacTpamBalTCs Ha COOTBETCTBYIOLLIEM YPOBHE KOHdUrypaumm, cM. pasgen 7.

Mpy obmeHe No MHTepdENCHOMY KaHany CBA3MW, €Crn NPOUCXOANT nepedaya AaHHbIX OT KOHTporepa B CeTb,
Ha nMuUEeBOWV NaHenu KoHTponnepa muraet uHamkatop IHT.

dopmumpoBaHme obnacTv nporpaMMMpyeMbiX PerMcTpoB KOHTponnepa npeacraeneHo B pasgene 5.4.1.

KonnyecTtBo 3anpalunBaemMbix perucTpoB He AOMKHO npesbiwaTtb 16. Ecnn B kagpe 3anpoca 3akasaHo Gonee
16 perucTtpos, KoHTponnep MUK-51H B oTBeTe orpaHn4mMBaeT UX KONNMYECTBO A0 NepBbIX 16-TN perncTpoB.

Mpu nporpamMmvpoBaHMK C KOMMbHOTEPA HEOOXOAMMO KOHTPONMPOBAaTb AMana3oHbl U3MEHEHUs] 3HAYeHWN
napameTpoB, yka3aHHble B Tabnuuax 4.1-4.2.

Ona obecnevyeHnss MWHMMANbLHOTO BpEeMEHW peakuum Ha 3anpoc oT OBM B KOHTponnepe cyllecTtByeT
napametp - «Tamm-ayT kagpa 3anpoca B CUCTEMHbIX TakTax koHTpommnepa 1 Takt = 250 mkc». MuHMManbHo
BO3MOXHbIe TalM-ayTbl ANA pa3nMYHbIX CKOPOCTEN NpuBeAeHbl B Tabnuue 5.1:

Tabnuua 5.1 - Talim-aym kadpa 3anpoca

Bpems nepenaum Tanm-ayT,
CkopocTb, 6ut/c Kagpa 3anpoca, B CUCTEMHbIX TaKTax
MceK 1 TakT = 250 mMmKC

2400 36,25 135

4800 18,13 70

9600 9,06 35

14400 6,04 25

19200 4,53 20

28800 3,02 15

38400 2,27 12

57600 1,52 8

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

Bpems nepegaum kagpa 3anpoca - naketa u3 8-mMu 6aiT onpeaenseTcs COOTHOLLEHWEM
(roe: oavH nepepnaBaemebln 6ant = 1 ctapT 6uT+ 8 6UT + 1cTon 6uT = 10 BUT):

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

Ecrnu HabnogaoTca YacTble c6ou npu nepedadve OaHHbIX OT KOHTponmnepa, TO HeobXoauMo YBEnuuuTb
3Ha4yeHWe ero Tamm-ayTa, HO Mpu 3TOM YYEeCTb, YTO HEOBXOAUMO YBENUUNTL BPeMsi MOBTOPHOrO 3anpoca oT IBM, T.k.
BCeraa BpeMsi MOBTOPHOrO 3anpoca A0MKHO ObiTk GorbLie TaM-ayTa KOHTponepa.
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5.4.1 ®opmupoBaHue 06n1acTM NPOrpaMmmMmpyemMbIX PermcTpoB

Ha pucyHke 5.4 npuBedeH npumep pacnpegeneHns 6asoBbiX agpecoB NapameTpoB (OYHKLMOHAmNbHbIX
610KOB, YTO onpeaenseT ChOPMUPOBaHHYIO 06M1acTb NPOrpPaMMUPYEMbIX PETMCTPOB KOHTPONepa.

Bazoeelid anpec Bnoka N2 01

Bazoeelid agpec Bnoka N2 02 —»

Bazoeelil agpec Bnoka Ne 05

Basoswiil agpec bnoka Me 03

baszoswiil agpec bnoka Me 04

Bazoeelil agpec Bnoka Ne 06

PucyHok 5.4 — lNpumep pacnpedeneHus 6a308bix adpecos napamempos

dopmrpoBaHNe PerucTpoB OCYLLECTBISETCH B NpoLEecce NMporpamMMUpPOBaHMsl MyTeM MPUCBOEHUS KaXXOoMy
¢hyHKLMOHanbHOMY Grioky COOTBETCTBYIOLLErO 6a30BOro agpeca napamMmeTpoB (CBOWCTB) B perMcTpoBoiA o6nacTu.

MpuceoeHne 6a30Boro agpeca NapameTpoB KaXK4oro yHKLMOHaNbHOro 6rioka NPou3BOANTCS Ha 2-M YPOBHE
nporpaMmMupoBaHus (cMm. pasgen 7). na kaxgoro 6roka, HauMHasi ¢ NepBoro, ykasblBaeTcs ToNbko 6a30Bbii agpec
nepesoro cBowcTBa (gona ©OnokoB 6e3 cBOMCTB 0a3oBble agpeca He BbIAENATCHA), NOcneaywLlme CBONCTBA
BbIAENAKTCA aBTOMaTUYEeCKW, ANA Kaxaoro cnepywouwero 6rnoka 06a3o0Bblii agpec 3anucbiBaeTcsl C YYETOM yxKe
cyulecTBylLmMX agpecoB. Hanpumep: ona 1 6noka ¢ 4 ceonctsamu nepebii agpec oyaget 0, a onsa cnegylowero agpec
6ynet 0+4, To ecTb ero cBovicTBa byayT 3aHMmMaTb perucTpsbl ¢ 4 no N.

3T0 nosBonsieT 3adMKcUpoBaTb CBOMCTBA GOKOB B PErMcTpoBoy o6nacti, U ux agpecauus (npsivasi) B
JanbHenweM He GyaeT 3aBUCETb OT U3MEHEHUIA caMol NPorpammbl.

KoceeHHasi agpecauusi (Homep 6rnoka — Homep napameTpa wnm HOmep BbIxoga) 3aBMCUT OT HOMEPa,
KOTOpbIA MpucBanBaeTcs GNOKy B Mpouecce MporpamMmMyvpoBaHus, U3MEHEeHUe 3TOro HoMepa, Hampumep, C Lernbio
U3MEHWUTb MOPSAOK BbINOMHEHUS (YHKUMOHanbHbIX Gnokos, Gyaet TpeboBaTb nameHeHus HacTponkm B SCADA-
cucTeme.

5.4.2 MODBUS npoTtokon

5.4.2.1 ®opmar 6anTa, KOTOPbIN NPUHMMAETCA U NepesaeTCA KOHTPoNNnepamMm criegyroLwmn:

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

Kapp coobuenns npotokona Modbus:

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

F'oe k<16 — konMyecTBO 3anpalumMBaeMbIX perncTpoB. Ecnv B kagpe 3anpoca 3akasaHo 6onee 16 perncTpos,
koHTponnep MNK-51H B oTBeTe orpaHnymMBaeT UX KONMYECTBO A0 NnepsbiX 16-TM perncTpos.
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5.4.2.2 Device Address. Agpec ycTponcTBa

Anpec koHTponnepa (slave-yctpoictea) B cetun (1-255), no kotopomy obparaetcs SCADA cuctema (master-
YCTPOWCTBO) CO CBOMM 3anpocoM. Korga ygoaneHHbI KOHTpPONMep MnocbiiaeT CBOM OTBET, OH pasMellaeT 3TOT xe
(cobcTBEHHBIV ) agpec B 9TOM none, YTobbl master-ycTpocTBO 3Hano kakoe slave-yCTpOMNCTBO OTBEYaEeT Ha 3anpoc.

5.4.2.3 Function Code. ®yHKUMOHaNbHbLIA KOA4 onepauun

KoHTtponnep MMUK-51H nogaepxueaeT cneaytowme dyHkumn npotokona Modbus RTU «Mukpon»:

Function DYHKUMA MeTopn agpecauuun
03 YteHune pernctpa(os) (Ne+1) Henpsmas agpecauus
04 YteHne napameTpos(Ne+1) Henpsimas agpecauus
16 3anuncb napameTpos Henpsamas agpecauus
65 3anuncb napameTpos Mpsamas agpecaums
74 YTteHue napameTpoB Mpsimas agpecaums
80 VHuumanusaumsa obmeHa no cetu
81 O6MmeH no cetn

KoHTtponnep MWK-51H nogaepxueaeT cneaytowme dyHkummn npotokona Modbus RTU «Modicon»:

Function DYHKUMA MeTop agpecauuu

03 UrteHne 1 3anucbk napameTpos (Ne+1)* Henpsawas agpecauus
YteHune pernctpos (Ne+200)**

16 3anucb NnapameTpoB Henpsawvas agpecauus
65 3anucb NnapameTpoB [Mpsamas agpecauus
74 YUteHne napameTpos Mpsamas agpecauus
80 MHnumanunsaumsa obmeHa no cetn
81 O6meH no cetn

MoppobHbIn hopmaT hyHKLMOHANBHBIX KOAOB OMnepaummn NpeacTasneH B pasgene 5.4.4.

* Onsa yTeHus/3anucy 3HaveHui napameTpoB 6110koB, HE06X0AUMO MCNONb30BaThL CneayHoLLyto hopmyny:

MopsipkoBbIN HOMep 6noka*256+(1+((Homep napameTtpa 6noka -1)*2))=Peructp uteHus/3anucu
cBOMCTB Onoka

Hanpumep, ecnu HeobxoaMmo cuuTaTb/3anucaTtb 3HadeHue napameTpa SP (Homep csoncTBa 12) 6Grnoka
USER(63) ¢ nopsgkoBbiM HOMEPOM 2, TO No dhopMyrne:

2*256+(1+((12-1)*2))=535
** [INst YTEHWs 3Ha4YeHWI BbIXo#oB 610K0B, HE0BX0AMMO MCMoNb30BaTh CrieaytoLLyto dopmyny:
MopsakoBbI Homep 6noka*256+(Homep Bbixoga 6noka +200)=PerucTp 4teHns Bbixoga 6noka

Ecnun Bbixog 6noka — BeLLEeCTBEHHbIW, TO 3TOT BbLIXOA pe3epBuMpyeT 2-a peructpa, pacCcMOTpUM mnpumep,
Heo6XxoaMMO paccuuTaTb BCe PErucTpbl AN BbIxo4oB dyHKUMOoHansHoro 6roky AIN(05) ¢ nopsigkoBbiM HOMepoMm 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 — BeLLeCTBEHHbIV U PE3EPBUPYET 2 PETUCTPLI.
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5.4.2.4 CRC Check. lNone 3HaYyeHMs KOHTPONBLHON CYMMbI

3HayeHne 3TOro Mons - pesynbTaT KOHTPOMS C MOMOLLbI0 LMKNMYeckoro usbbitovyHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHus coobuieHuns (address, function code, data) nepepatoLiee ycTponcTBO paccunTbiBaeT
CRC «koa u nomewjaetr ero B KoHel coobuleHus. lNpuemHoe ycTponcTBo paccunTtbiBaeT CRC kog nmpuHATOro
coobueHna u cpaBHuBaeT ero ¢ nepeaaHHbiMm CRC kogom. Ecnu CRC kog He coBnagaet, 37O O3Ha4yaeT 4To uMmeeT
MECTO KOMMYHUKaLMOHHas olmbka. YCTPOWCTBO He BbINOMHAET AENCTBUMI U He JaeT OTBeT B Cryyae obHapyxeHus
CRC owwmbku.

MocnenosatensHoctb CRC pacyeTos:

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

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

. CoBur pesynbTarta Ha oavH 6uT BNpaso.

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

. Ecnn casuraemblin 6uT Hynb, NOBTOPUTL LWar 3.

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

. Ucknrovatowee U co cneaytowummn 8 6ut 6anta coobuieHmsa n cogepxmmbim CRC peructpa.
. MoBToOpATL Warn ot 3 0o 7 noka Bce 6arnTbl coobLyeHns He obpaboTatoTcs.

. KoHeuHoe copgepxvmoe pernctpa 1 6yget 3HaueHNeM KOHTPOSbHOW CYMMbI.

OONOODPAWN -

Korga CRC pa3smelyaeTcs B KoHUe coobuennsi, Mnagwmii 6ant CRC nepegaetcs nepBbiM.

5.4.3 Mpumep pacyeTa KOHTPOJSIbLHOU cyMMbI (CRC)
Mpumep pacyeTa KOHTPOMBLHOM CyMMbI Ha A3blke CUL:
Example of CRC calculation in "C" language

unsigned int crc_calculation (unsigned char *buff, unsigned char number byte)
{

unsigned int crc;

unsigned char bit counter;

crc = OxFFFF; // initialize crc

while ( number_ byte>0 )
{
crc = *buff++ ; // crc XOR with data
bit counter=0; // reset counter
while ( bit_counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1; // shift to the right 1 position
crc = O0xA001l; // 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
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5.4.4 ®opmat PyHKLMOHANbHbLIX KOAOB onepauumn

5.4.4.1 YteHue 3HauyeHUA Bbixoaa pyHKLMOHaNbLHOro 6noka (agpecauuns Henpsimas)
®PyHKUMOHaNbHLIA Koa onepauum 03

03 Read Output Reg Indirect Address

QUERY
3anpoc
Field Name

Device

Function

NumBlock

block_num

NumOutput

out_num

QuantityHI

quantity

QuantityLO

CRC_LO

(N[O |WIN|~

CRC_HI

loe, 1,2,3 ... - Homep GawiTa;
quantity — konn4yecTBo perncTpoB (4BYX GanTHbIX);
QuantityByte — konnyecTBO 3anpalumBaeMbiX 6aNT AaHHbIX (3aBUCUT OT TUMNA AaHHbIX).

RESPONSE

OtBeTt

Field Name Field Name

type INT type FLOAT, TIME
1 Device Device
2 Function Function
3 QuantityByte QuantityByte
4 DataHI DataHI (WordH]I) 3
5 DataLO DatalLO (WordHlI) 2
6 CRC_LO DataHI (WordLO) 1
7 CRC_HI DataLO (WordLO) 0

5.4.4.2 YrteHue napameTpoB (Henpsimasi agpecauusi)
dyHKLUMOHanbHbIM Kop, onepauuu 04

04 Read Property Reg Indirect Address

QUERY
3anpoc
Field Name

Device

Function

NumBlock

block_num

NumProperty

prop_num

QuantityHI

quantity

QuantityLO

CRC_LO

O IN[OO|Oa|Ah|WIN|[-~

CRC_HI

RESPONSE
OTBeTt
Field Name

CRC_LO

CRC_HI

Device

Function

QuantityByte

DataH|I

DatalLO

DataH]I

DatalLO

CRC_LO

OC|lo|N[ofa|Dh|WIN|—~

CRC_HI

Mpumeyvanue. lNpu ncnonb3oBaHun npotokona obmeHa Modbus RTU (ctaHgapt "Modicon") ona 4teHus

CBOWCTB M BbIXOZI0B OrTOKOB MUCMOMnb3yeTcs Tonbko yHkums "03":
- Ons YTeHus ceoicTB — B napameTpe NumOutput nponuckiBaeTcs agpec,
- ANl YTEeHWs BbIXOOOB — K agpecy Heobxoammo npubbisaTe Yncno 200.

Field Name

Device

Function

NumBlock

NumOutput

QuantityHI

QuantityLO

CRC_LO

O IN|[OO|Oa | [WIN|[-

CRC_HI

block_num

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

quantity
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5.4.4.3 3anucb napameTpoB (Henpsimasi agpecauus)
®PyHKUMOHaNbHbLIA Koa onepauuu 16

16 Write Property Reg Indirect Address

QUERY
3anpoc

Field Name

Device

XX

Function

16

DataAddressHI

block_num

DataAddressLO

prop_num

DataQuantityHI

0

DataQuantityLO

ByteQuantity

(N[O |WIN|~

DataHI

DatalLO

DataHl

DatalLO

CRC_LO

CRC_HI

2
4
XX
XX
XX
XX
XX

XX

RESPONSE
OTBeT

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHlI

DataQuantityLO

CRC_LO

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

CRC_HI

5.4.4.4 3anucb NnapameTpoB (NpsiMas agpecauus)
dyHKLUMOHanbHbIN Kop, onepauuu 65

65 Write Property Reg Direct Address

QUERY
3anpoc

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHlI

DataQuantityLO

ByteQuantity

(N[O~ |WIN|-~

DataHlI

©

DatalLO

—_
o

DataHI

—
N

DatalLO

—
N

CRC_LO

—
w

CRC_HI
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RESPONSE
OTBeT

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHI

DataQuantityLO

CRC_LO

o |N|[o[a[~A[W|IN|=
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5.4.4.5 YteHue napameTpoB (npsimas agpecauus)
®PyHKUMOHaNbHbLIA KoA onepauuu 74

74 Read Property Direct Address

QUERY
3anpoc

Field Name

RESPONSE
OTBeT

Field Name

Device

Function
DataAddressHI
DataAddressLO
QuantityHI
QuantityLO

Device

Function

QuantityByte

DataHI

DatalLO

DataHI

DatalLO

CRC_LO

CRC_LO

O (N[ [WIN|-

CRC_HI

OO N[O |[hjW N~

CRC_HI

5.4.4.6 NHuumnanmsauma obmMeHa Nno ceTn, oOOMeH No ceTu

®dyHKUMOHanNbHbIE koAbl onepauuu 80, 81

80 InitEXCHANGE
81 EXCHANGE

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

1 Device XX 1 Device

2 Function 80 2 Function

3 NumBIlockLanHI block_num 3 NumBlockLanHI

4 NumBlockLanLO 0 4 NumBlockLanLO

5 QuantityHI NOT USE 5 DataQuantityHlI

6 QuantityLO NOT USE 6 DataQuantityLO

7 CRC_LO XX 7 ByteQuantity

8 CRC_HI XX 8 1DataHI

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

I'ne: «NOT USE» - npon3BonbHOE 3Ha4YeHMe.
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5.4.4.7 3anncb CUCTEMHbLIX PErMcTpoB
®PyHKUMOHanNbHbLIA Koa onepauuu 13
13 Write SYS registers
QUERY RESPONSE
3anpoc OtBer
Field Name RUN PROGRAM Field Name
1 Device XX XX 1 Device
2 Function 13 13 2 Function
3 |DataAddressHI |0 0 3 DataAddressHI
4  |DataAddressLO |xx XX 4  |DataAddressLO
5  |QuantityHI 0 0 5  |QuantityHI
6 |QuantityLO OxFF 0 6 |QuantityLO
7 |CRC LO XX XX 7 CRC LO
8 |CRC_HI XX XX 8 |CRC_HI
Aapec KomaHpa 3Hau CocTosiHne
DataAddressLO |Command QuantityLO [State
1 PRG_STATUS OxFF RUN
Pexum paboTbl 0 PROGRAM
2 CHANGE_EN 0 Disable
PaspelueHue nsmMeHeHust OxFF Enable
3 LOAD(RAM)
3arpyska nporpaMmbi
4 SAVE(EEPROM)
CoxpaHeHnne B8 EEPROM
5.4.4.8 YteHne cucCTeMHbIX PerucTpoB
dyHKLUMOHanbHbIA Ko onepauuun 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 DataHl
5 |QuantityHI 0 5 |DataLO
6 |QuantityLO 2 6 DataHI
7 |CRC LO XX 7 DatalLO
8 |CRC HI XX 8 CRC _LO
9 CRC HI
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6 OnepaTuBHOE ynpaBrieHue

6.1 OnemMeHTbl onepaTUBHOrO ynpaBreHunsA

[ns nyywero HabnogeHus n ynpaBneHns TexHonorndeckum npoueccom koHtponnep MUK-51H obopynosaH
aKTUMBHOW YeTblpexpas3psigHon uudpoBon mHaoukauven. [ns oTobpaxeHus M3MepseMon BenuyuHbl UCMob3yeTcs
ancnnen NMAPAMETP, zapgaHHon Toukm - ancnnen 3ABOAHHA, 3HaveHns ynpasnsollero Bo3gencTsms - gucnnen
BUXIA. JvwueBas naHenb KOHTPOMnepa COOEPXUT HeoOXoOUMOE KONMUYECTBO KnaBuL  OOCMYXMBaHUS WU
CUrHanm3aLmnoHHbIX CBETOAMOAHbBIX WHAMKATOPOB ANS Pa3NUYHbIX CTaTYyCHbIX PEXUMOB W CUrHanoB. BHewHun Bug
NVLEBON NaHenu 1 aNeMeHToB onepaTUBHOro ynpasneHus koHTponnepa MUK-51H npueegeH Ha puc. 6.1.

HasHaueHnsi aneMeHTOB onepaTuMBHOro ynpasneHus koHTpornnepa MWK-51H — gucnnees, cBeTOAMOAHbLIX
WHAMKaTOPOB M KNaBuLL NpuBeAeHo B pasaenax 6.1.1-6.1.3.

Oucnnen KAHAJ
—
Oucnnen
NMAPAMETP
5 = Per Mpr lug Bx Bmx Npw OW OT
1z, — "\ v 00000080
Oucnnen E Ony  Heww _PIA
3ABOAHHA . Opy §
@cy A i)
5 = ABLAHHA EMYIA e :
A\ Ors oot A MR 2
Cne | 4 j '\CBeTonMongle
. v/ g N W N A NHOUKaTOPbI
Oucnnen
BUXIA

PucyHok 6.1 - SriemeHmbI oriepamugHoe0 yrpasneHusi

6.1.1 Ha3HavyeHue gucnnees nuueBon NaHenu

Oucnnen HasHa4yeHue gucnnesn

o NAPAMETP B pexvnme PABOTA vHOMUMPYET 3HaYeHWe BbIGpaHHON M3MEPSEMON BEMNWUYMHBI, perynnpyemom
BENWUYUHEI U T.N.

B pexxume NMPOIrPAMMUPOBAHWE nuguumpyeT Homep BbIGpaHHOro napameTpa.

e 3ABOAHHA B pexvme PABOTA wuHAWUMPYeT 3HayeHue 3adaHHOM TOYKM BbIOpaAHHOIO  KOHTypa
perynvpoBaHna Ny 3HadeHne 3adaHHOW TOYKM BbIOpaHHOWM LIAroBoW MporpamMMbl Unu gpyroe
3HaYeHne TEXHOMOrM4ecKoro napameTpa.

B pexume NMPOTPAMMUPOBAHUE nHanumpyeT 3HadeHne napaMmeTpa nporpaMmMuUpoBaHnst Unm
KOHpurypauum.

e BUXIO B pexvume PABOTA uvHOMUMpyeT 3HayeHue ynpaBnsiowero BO3AEeNCTBUsS, NOAaBaemoro Ha
aHamnoroBbIN MM UMMYMbCHBIA BbLIXOA YCTPOWCTBA WMM CUTHam MONOXEHWUS WUCMONTHUTENbHOrO
mMexaHu3ma (B %) BblbpaHHOro perynstopa. MIHAMUMpyeT 3HayeHne ynpasnsiowero Bo3aencTems
3agaTyvKka BbIOPaHHOW NOMb30BaTENbCKOM NaHeNn MHANKaLMN 1N yNpaBreHus.

B pexume T[MPOrPAMMUPOBAHME Ha p[aHHbIi  gucnnein  BbIBOOAATCS  3HAYEHUs
BCMOMOraTenbHbIX NapamMeTpoB.

e KAHAI B pexume PABOTA uHavMuupyeT HoMep BbIOpaHHOrO kaHana perynsitopa, LaroBow nporpaMmbl,
HOMep Nonb30BaTeNbCKON NaHenu.

B pexvume NPOMPAMMUPOBAHUME nHanumpyeT HOMep YpOBHS NpOorpamMmmMupoBaHus.
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6.1.2 HasHa4yeHue cBeTOAUOAHLIX UHAMKATOPOB

UnpukaTtop HasHayeHune nHgukaTtopa

e Per Ceetutcs, ecnu BblbpaHa maHess UHOUKauuu U yrnpaseneHuss peeynsmopom (PID(60),
PID_CAS(61), PID_IMP(62), D_PID(95) unu D_PID_1(96)).

MepeknioyeHne Homepa perynatopa OCYLECTBASAETCA C NMOMOLbIO KraBuLl “NekHT* 1 “Nekni“.
MakcrMmanbHoOe KonnyecTBo perynaTtopoB 3agaeTcsi npy nporpaMmMmmpoBaHun (He 6onee 9).

o [Mpr CeeTtutcs, ecnu BblbpaHa mMaHesb UHOUKauuu U yrpaeneHusi waeoeol mnpozspammol (m.e.
yHKYuoHarnbHeIM 6riokom TM_PRG(57)).

MepeknioyeHne HoMepa LLAroBoi NPOrpaMMbl OCYLLECTBASIETCH ¢ NOMOLLbo knasuw “NekH ™™ u
“NekH*“.

o lHp CeeTtuTcs, ecnu BolbpaHa rosib3o8amerisckas naHess uHOUKauuu u ynpasneHus. Hdopmauuns
W ynpasneHne onpedensloTcs nonb3oBaTernieMm npu NporpamMMMpoBaHMn B (PYHKLMOHaNbHOM
6noke USER(63).

e Bx CeeTuTtcs, ecnu BblbpaHa naHesnb UHOUKayuu 8xo008 hyHKLIMOHaNbHbIX GrOKOB.
e Bux CeeTuTtcs, ecnu BblbpaHa naHesib UHOUKayuu 8bixo008 PyHKLNOHaNbHbIX GrIOKOB.
e Mpm Ceetutcs, ecnu BblbpaHa naHens UHOUKauuu U pedakmuposaHusi  rnapamempos

PyHKUMOHaNbHbIX 610KOB. (CM. Takke n.7.2.1.4).

o OLL Ceetutcsa B pexume NMPOMPAMMUPOBAHUME n muraet B pexume PABOTA npu Hanuumm
oLINBOK MporpaMmMmnpoBaHusi.

e OT Ceetutca Tonbko B pexume NMPOMPAMMUMPOBAHWME, ecnu cywecTByeT CUCTEMHbIA uUnn
nporpammupyembin OTKA3 (cm. pasgen 7.2.1.7 — KoHTponb 0TKa30B).

° b CBeTuTcs, ecnv Wwaroeasi nporpaMmmMa HaxoauTcsl B pexume "pabota”.

o CeeTuTtcs, ecnu waroeas nporpaMmMa HaxoauTcs B pexume "oxuaaHue" nnum "octaHos".

om CeTuTCH, ecnu warosas nporpaMma HaxoauTcst B pexume "cton" nnum "koHew, nporpammel”.

o KY CeTuTCH (B 32aBUCUMOCTM OT BbIOpaHHOWM CTPYKTYpbI perynsatopa), eCnv perynstop HaxoauTcs B

KaCKagHOM peXXume ynpasrieHusa.

o JIY CBeTuUTCS, €cnv perynaTop HaxoauTCs B NTOKANbHOM PEXUME yrpaBreHust.

o PY CeeTtutcs, ecnu perynaTop HaxoguTCAa B PYYHOM peXume ynpaBlieHuda, U He CBeTUTCA, eClin
perynaTop HaxogmnTcAa B aBTOMaTU4ECKOM peXnumMme ynpaBrieHUA.

o CY CBeTuTCSH, ecnu perynsatop HaxoauTCs B Cnefsawem pexume ynpasnenus (tracking).

e Pb Ceetutcs, ecnu koHTponnep MUK-51H Haxoaumtca B pexume PABOTA

o P CeetuTtcs, ecnu koHTponnep MUK-51H Haxogutca B pexxume NMPOMPAMMUPOBAHUE.

o IH MwuraeT, ecnv npoucxoauT nepegada AaHHbIX N0 UHTEPMENCHOMY KaHarny CBS3N.

e A (oucnnen CBeTuTCSl, €ecnu 3Ha4yeHne BbiOpPaHHOW U3MePSIEMON BENUYMHBI NPEBbLILIAET 3HAYEHME YCTaBKM
NMAPAMETP) curHanunsaumm otknoHeHnst MAX.

e V (aucnnen CeeTutcs, ecnu 3HayeHue BblIOpaHHOW WM3MEPSIEMON BENWYMHbI MEHbLUe 3HAYEeHUs YCTaBKM
NMAPAMETP) curHanm3auum oTkrnoHeHnss MIN.

e A (aucnnen CeeTtoguoaHblin nHamkatop coctosHusa kniova BOJIbLUE vMnynbCHOro vunm Tpexnos3vumMOoHHOro
BUXIA) perynatopa. CseTutcsa npu BkrtodeHHoM krtode BOJIbLLE.

e V (aucnnen CBeToauoaHbIN MHAMKATOp COCTOoAHUS kntoda MEHBLUE umnynbCHOro nnv Tpexno3vumMoHHOIro
BUXI1O) perynatopa. CBeTuTca npuy BkNto4eHHOM kniove MEHbBLLE.
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6.1.3 Ha3HauyeHue knaBuLl

KnaBuwa

HasHa4yeHue knaBuLIKN

e [U] MeHrO

B pexvnme PABOTA C NOMOLLbIO OAHHOM KMaBULLM OCYLLECTBIISETCS MepekrtoyeHne naHenen
PEXNMOB MHAMKALMM 0003HAYEHHbIX CBETOAMOAHLIMU WMHAMKATOPAMW, PaCMONIOKEHHbIMU Nog
ancnneem 3ABOAHHA. Kaxpoe Haxatue knaBuwm MEHKO npuBoaMT K NepeknoyeHuto Ha
crnepfyloLWmMn cnpasa nHaukatop (U T.4. Mo Kpyry) - cMm. puc. 6.2:

oT
-

Per Mpr
S

lna Bx Bwux Mpm Ol
i m— S —

PucyHok 6.2 - [Mopsidok nepeknoyeHUss UHOUKamopos8 Pexumos

B pexnme TMPOTPAMMUPOBAHME paHHas knaBuwa BbINOMHAET (YHKUMIO OTMEHbI
BbIMOMHEHHbIX 4ENCTBUI, onepaLumm.

e [¢] Beig

KnaBuwa npegHasHayeHa Ans noaTBepXAeHUs BbINONHAEMbIX AEWCTBWUWA, onepaumi n ans
dukcaumm BBOAMMBIX 3HaYeHW. Hanpumep, noATBepXAeHWe nepexofa u3 aBTOMaTUYEeCKoro
pexuma paboTbl B peXuM py4HOro ynpaBneHuss u obpaTtHo, dumkcaums BBoga M3MEHEHHON
3ajaHHON TOYKW, NPOABWMXXEHNE MO YPOBHSIM NPOrpamMMUPOBaHKS U T.M.

o [NekH 1]

KnaBuwa npegHasHadyeHa Ons M3MEHeHWs MHAWMLMPYEMOro kaHana (Bxofa, perynaropa, wara
LIaroBoW MporpamMmbl) B CTOPOHY YyBenuyeHus. B pexume KOHMUrypupoBaHWs MCNonb3yeTcs
ANsi HACTPOWKM YCIOBUI NEPEXOA0B LLIAaroBow NporpaMmbl.

o [NekH 4]

KnaBuwa npegHasHadeHa [nAs U3MEHEHUs MHOULMpyemoro KaHana (on,ua, perynartopa,
Laroson I'IpOFpaMMbI) B CTOPOHY YMEHbLUEeHUA.

e [P/A]

e Kaxpoe HaxaTue KnaBuLIM Bbi3blBaeT MEpPeExod perynstopa M3 aBTOMaTU4eCKOro
pexvma paboTbl B PeXXMM PYYHOTO ynpaBrieHnUs U 0b6paTHO (COBMECTHO C HaXaTueM KraBuLUu
[¥], ana noaTBepXAeHMs BEINOMHEHWS onepaLumn nepexoaa).

e Takxke, ecnu BbibpaHa naHenb WHOMKALIMA COCTOSIHMSA LLAroBOM MpOrpaMMbl, 3TOW

KnaBwWLUEN MOXHO NMEPEBECTU LLAroBy NporpamMmmy B pexum "pabota”, "oxuganue" unu "cton”.

e [3aBa.]

KnaBuwa npegHasHaveHa Angd Bbi3oBa MHOAWLUMPYEMOIo 3Ha4YeHus BHyTpeHHeI?I 3a,anH0|7| TO4YKU
Ona penaktmpoBaHUa U And nepekniyeHna pexXMmMoB 3agaHHbIX BEJTUYUH.

e [A] 3Hau.

KnaBuwa "Gonbwe". Tpu Kaxgom HaxaTuy 3TOM KNaBWWKM OCYLLECTBMSAETCH YBENUYeHMe
3HayeHU, 3aaHHOW TOYKW, BLIXOLHOMO CWrHamna ynpasneHusl (ynpaBnsoLero BO3OENCTBUSA)
UNn 3HadyeHus mM3MeHsiemoro napametpa. [lpu ygoepxvBaHWM 3TOM KNaBWWIK B HaXaTom
NMONOXEHUUN yBENUYEHNE 3HAYEHMI NMPOVCXOAUT HEMPEPLIBHO.

e [V] 3Hau.

Knasuwa "meHblie". [pyn kaxgom HaxaTum 3TOM KNaBULLIM OCYLLECTBMSETCS YMeHblUueHue
3HayYeHUn, 3aaHHOW TOYKW, BLIXOLHOMO CWrHamna ynpaeneHust (ynpaBnsollero BO34EeNCTBUSA)
UNN 3HayYeHUss uaMeHsiemoro napameTpa. [py yaoepXvBaHUWM 3TOW KMNABULIM B HaXaToM
NONOXEHUN YMEHbLUEHNE 3HAYEHWIA MPOUCXOANT HEMPEPbLIBHO.

M3meHeHne 3HavyeHun BbIBOOAMMbBIX Ha pas3nuyHble aucnnev (UmdgpoBble MHAMKATOPLI) NpeAcTaBneHo Ha

pucyHke 6.3:

Oucnnei =Y o ==
NAPAMETR, |11 _1 LI I_
JABOAHHA L I R |

ManfeHeHUe aHaveHuUl NapaMenpos
LOucrnen MpU Haxamuu credyiowlx knasuw,
BMXIO - a8 makxe ux koMBuHauuL:

T onHokpaTHoe Hamate MWW
HaMaTHe © yaepxaHiem AV i
HaxaTie ¢ yaepwarven AW +3asn. —

Pesumel
YCKOPEHHOr
M3MEHEHWA

HEaKaTHE C yaepRaHnemM AV pip

PucyHok 6.3 - ismeHeHue 3HadyeHul Ha pasnnuyHbIx oucrnesx
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6.2 OnepaTuBHOE ynpaBreHne KOHTypamu perynmpoBaHua
6.2.1 O6wue npaBuna

[ns Toro 4To6LI BECTU onepaTMBHOE ynpasneHne KOHTYpoM perynuposaHus koHTpornep MUK-51H gormkeH
6biTb nepeseeH B pexum PABOTA. Tak e fomkHa 6biTb BbibpaHa naHenb UHAMKaLUWM PerynsaTopoB — CBETUTCA
nHamkatop PEI.

B koHTponnepe MoxHO opraHm3oBaTb OT 0 40 9 KOHTYPOB perynmpoBaHus.

OnepaTvBHOE ynpasreHue BefeTcs no n3bupaTtenbHOMY NPUHLMMY: BbIGMpaeTca HOMep KOHTypa W Ans Hero
KOHTPONUPYIOTCA U U3MEHSITCS PEXMMbl, NapamMeTpbl U CUrHanbl. VIcknioyeHne cocTaBnseT NuLb KOHTPOMb OLNBOK,
KOTOPbIN BeAeTCA AN BCEro KOHTponnepa B Liernom.

6.2.2 JluueBas naHenb

JlnueBasa naHenb npegHasHavyeHa AN OonepaTMBHOMO YNpaBfieHUs KOHTYypamMu peryrnvpoBaHUSA U COOEpPXUT
HeobxoavMble CBETOAMOAHbIE, UM POBbIE MHANKATOPLI 1 KraBuaTypy.

JInuesas naHenb koHTponnepa MUK-51H B pexvme onepaTMBHOro ynpabreHUss KOHTYpaMu perynupoBaHuns
npencrasneHa Ha puc.6.4.

Homep perynsitopa, WHaukaTop
LLaroBoOW NporpaMmbl PErI (NaHenb
unm — . perynsitopos)
Nnonb30BaTeNbCKON

naHenu Por N u..., Bx Bux Npu OW OT

nAPAMETP-\ Ne Ow C600008A UnoukaTopsl
Noxm Tim Mows 3w pexnmonB
Tekyllee  3HaueHue Q ow ' U .] .] ynpaBreHns
perynmpyemMoro ®cr
napameTpa 5 3*“"“"" BHXIL Ors Moi 3saa  Beig
C_ O 0000
— o

3HauyeHne 3amaHHoN
TOYKN

/
3HaveHme / / \‘ \V/

BkntoueHus BkntoueHus Knaeuwn
BbIXOAHOTO curHana  gnipya MEHBLUE kmoya BOJNbLUE
perynsaTopa UMMYbCHOTO UMMYSIbCHOTO

perynatopa perynatopa

PucyHok 6.4 - Jluyesasi naHesb 8 pexumMe ornepamueHo20 yrpaseeHusl KoHmypamu peaynuposaHusi

OpaHopaspsigHbid gucnneit "Ne" — KOHTYp - MokasbiBaeT HOMep KOHTypa perynsitopa, ¢ KoTopbiM pabGoTaeT
oneparop.

Ha yeTtblpexpaspsagHbin gucnnen NMNAPAMETP BbiBogUTCS Tekyllee 3HayeHue perynupyemoro napametpa.
[Ba cBetoanopHbix vHavkatopa ¥ 1M A B 3TOW rpynne CUrHanuMa3npyrloT o cpabaTbiBaHWM CUrHanmm3auun BbiXxoAa
WHAMLMPYEMOro napameTpa 3a yCTaBku "MeHbLue" unm "6onsie”.

Ha yeTbipexpaspsagHbin gucnnei SABOAHHA BeiBoANTCS TekyLlee 3Ha4YeHne 3aaHHOM TOYKM.

Ha TpexpaspagHein aucnnen BWXIO BbiBoguTca 3HadeHue curHana Ha Bbixode perynaTtopa. [Ba
cBeToauoaHbIX MHAMkatopa V¥ 1 A B 9TOW rpynne curHanuMaupylT o cpabaTbiBaHuM BbIXOAOB UMMYSbCHOIO
perynaTtopa B HanpasneHuu "MeHbLue" nnu "éonbLue”.

YeTbipe CBETOAMOOHBIX MHAUKATOPA «PEXMM YNpaBneHns» ykasblBaloT, B KAKOM pexunme paboTaeT KOHTYp:
KY — kackagHoe ynpasrneHue,
J1Y — nokanbHoe ynpasneHue,
PY — pyyHoe ynpaBsneHwue,
CY — cnepsiee ynpaBneHue.

Jlnuesas naHenb MMeeT 8 KMaBuWL, C MOMOLLBIO KOTOPbLIX BELAETCS ONepaTVBHOE YNpaBMEHWE KOHTypamu
perynmposaHus.
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6.2.3 NameHeHne pexxumoB pabouero ypoBHsi, ypOBHU 3aliuThbl paboyero ypoBHs

Ha paboyem ypoBHe BO3MOXHO M3MeEHeHWe pexuma paboTbl perynatopa — OCyLeCTBMeHWe nepexoga w3
aBTOMAaTM4eCKOro pexuma ynpasneHust (kackagHoli — KY n nokanbHbein - JIY) B pydHon pexum ynpasnexus (PY) u
obpaTHO, OCyLLEeCTBNATb M3MEHEHNE 3HAYeHNs 3a4aHHON TOYKW, U3MEHATb 3HAaYEeHVe YyNpaBnsaoLWwero Bo3aencTems (B
PYYHOM pexume yrnpasneHns perynsaTopom).

MmeeTca ypoBeHb 3aliuTbl AN U3MEHEeHUa pexumoB paboTbl paboyero ypoBHA. Ecnu onepatop He
noomeepx0aem CBOWX OEUCTBUN HaxaTueM knasuwm [¢'], To AaHHble AercTBUA onepaTtopa BOCMPUHMMAIOTCS Kak
HeBEpHOe OENCTBME MNU CrnyvyalHoe MepeknioyeHne pexunma paboTbl. OTO M NPeACTaBnseT ypos8eHb 3aujumbl OT
Cny4anHoro nepeknioveHns pexuma pabotsl, niamkatop KY nepecraHeT muratbe 1 noracHeT, a perynsarop oCTaHeTcs B
aBTOMaTM4ECKOM JTOKaNbHOM pexvnMe ynpasneHus.

6.2.3.1 U3meHeHMue pexuma paboTbl perynsitopa

B perynaTtopax, ucnonbsyembix B koHTponnepe MWUK-51H, nmeetca Tpu pexuma paboTbl ynpasneHus
06BbEKTOM perynnupoBaHus:

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

® pyYHOI pexum paboTbl - PY.

Pexum paGoTbl perynatopa - aBTOMaTU4eCKW (KackafgHblid, FOKanbHbIA) WM  PYYHOU ABMAETCSs
3anomMuHaeMbiM cocmosiHueM. Tlocne BKIYEHUs] NMUTaHWUS PErynsitop HaxoguTcs B TOM peXuMe, B KOTOPOM OH
HaxXoAMNCs Ha MOMEHT OTKIOYEHNS.

KackagHbln pexvM paboTbl peryndtopa BblbvpaeTcs npu COOTBETCTBYHOLIEN KOHUrypauum CTPYKTypbl
dyHKUMOHanbHoro 6noka BeibpaHHOro perynsTtopa.

Bonee nogpobHo 6mbnuoTeka u onucaHue yHKUMOHAaNbHbIX BMOKOB, NPeAcTaBneHbl B PYKOBOACTBE MO
akcnnyataummn lTPMK.421457.005 P32.

Bbibop pexuma ynpasneHus: pydHou PY, nokaneHbin J1Y, kackagHbin KY ocCyLlecTBNsSeTCs HaxaTvem
knasuwu [P/A] Ha nuueBoi naHenu perynatopa c nocrnegylowmum HaxaTtvem knasuwm [¢']. MNepexoq us pyyHoro
pexuma ynpaeneHns PY B kackagHbin KY 6nokvpoBaH, U BO3MOXEH TONbKO Nocre Bbibopa MoKanbHOro pexvmMa
ynpasnexus JTY. briok-cxema nsameHeHus pexvmMoB paboTel NnpedcTasneHa Ha puc.6.5.

KackagHbin pexum
ynpaBneHus
(Mnamkatop KY)

Asmomamuyeckudi PyuHoW pexum
peayrnsmopa (MHpukaTop PY)

JNlokanbHbIN pexum
ynpaBreHus
(Mnawnkatop JTY)

Ha 6rnok-cxeme yka3aHbl
803MOXHbIE HanpaseHust

1

! !

' 1

' 1

' 1

' 1

' 1

' 1

1

' |

1

I pexum pabomsi ! ynpaenenus
1

’ !

' 1

' 1

' 1

' 1

1
1

! !

| | U3MEHEHUS Pexumos paboms|
1

PucyHok 6.5 — briok-cxema UsMeHeHUs1 pexxumos paboma|

Bbl60p peXuma ynpaBiieHna conpoBOXaaeTcAa CBeYeHneM COOTBETCTBYHLEro cBeTtoanmogHoro nHamnkartopa
Ha NMLEeBON NaHeNn KOHTponnepa:

- B KackagHOM pexume ceetutcs nHavkatop KY,
- B NIOKaNbHOM pexunme cBeTUTcst MHaukatop Y,
- B PYYHOM pexume cBeTuTca nHamkatop PY.
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6.2.3.2 ABTOMaTM4eCKMI KacKkagHbIA UM NOKamNbHbIA peXumMm paboTbl perynsaTopoB
Mepexon Ha py4HOM peXxum paboTbl

ABTOMaTHyeckum e B aBTOMaTMyecKkoM KackagHOM WK JIOKaNbHOM pexume paﬁOTbI perynatop ynpasndeT

KaCKaEHbIVI wnu 06BbEKTOM perynmpoBaHua cornacHo Bbl6paHHOMy 3aKOHY  perynmpoBaHua n C
NoKanbHbIN COOTBETCTBYHOLNMU HaCTpOIZKaMI/I nonb3oBaTtens.

peXum paboTbl

e B aBTOMaTnyeckom pexunme paboTel uHamkatop PY Ha nuueson naHenu noraweH. CeetuTcs

O PY oavH n3 mHaukatopoB JY wnn KY, B cooTBeTCTBMM C BblOpaHHbIM Ha OaHHbIA MOMEHT
PEXMMOM.

< [P/A] e [Ina nepexoga B pyyHOU PEXUM YnpaBneHns Heobxoammo HaxaTb knasuwy [P/A] Ha
NVLEBON NaHenu perynsropa.

{:} PY e ViHavkaTop PY Ha nuueBor naHenu Ha4ynHaeT murathb.

= [¢] e Ecnu onepatop Haxan knasuwy [¢'] B npouecce muranus nHaukatopa PY (npuGnuautensHo
10-15 cekyHn) — Npou3onaeT gukcayusi 8bI6paHHO20 pexuma N perynatop nepengeT B pexum

® Py py4Horo ynpaeneHusi, uHamkatop PY Gynet ceetuTbecsa — yTo OyaeT B AanbHenLWweM yKkas3biBaTb

Ha PYy4YHOI peXxnm paboThbl.

YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUI HaxaTuem knasuwwn [¢'], To gaHHbIe
3awjumel AEeNCTBMA onepaTopa BOCMPUHMMAKOTCA Kak HeBEepHoe [AencTBMe WnuM  cryyariHoe
nepeknioYeHne pexmma paboTbl.
e JTO ¥ NpeacTaBnsieT ypoeeHb 3aWjumbl OT Cly4aiHOro NepeKnYeHns pexmma paboThbl,
uHavkatop PY nepectaHeT muraTb M MoracHeT, a perynsitop oCTaHeTcsi B aBTOMaTU4YeCKOM
pexume yrnpaBreHus — KackaiHOM WIn NoKarnbHOM.

6.2.3.3 Py4HOM pexxum paboTbl perynsitopos

Mepexopn Ha aBTOMaTM4E€CKMIMA NOKalNbHbIN PeXuM paboThbl

Py4Hol pexum e B py4yHOM pexume paboTbl onepaTop C NMUEBOW NAHENU C NOMoLLblo knasuw [A] “6onblue”
pa6oTbl n [V] “meHblie”, ynpaBnsieT BbIXOOAOM perynaropa, TeM cambiM OopMUpYyeT 3HayeHue
ynpaBnsoLero BO3AENCTBUS, NOAABAEMOE Ha UCTIONHUTENBHBIN MEXaHW3M.
8 Ky
ny e VlHaukaTop PY Ha nuueson naHenu ceetutcs. MnagukaTtopsl KY n IY He cBeTaTCA.
PY
= [P/A] e [Ina nepexoda B aBTOMAaTUYECKUI JIOKa/lbHbIU PEXUM yrpaBneHus Heobxoaumo 0eaxob!

HaxaTb knasuwy [P/A] Ha nuueBol NnaHenu perynaTopa.

KY e VHgukaTtop JIY Ha nuueBol NaHenu HauMHaeT MuraTb, ecnv onepaTtop Haxan knasuwy [¢]
ny B npouecce MuraHus uHavkatopa JY (npubnuautenbHo 10-15 cekyHa) — npowusongeT
PY ¢ukcauyuss 8bibpaHHO20 pexuma W Pperynatop nepevaeTr B PEXMM aBTOMATUYECKOro
J10KalbHO20 ynpaBreHust.
= [¢]
O KY e VHankatop PY noracHeT n 3aceBetutcst mHgukatop JIY — uTto OygoeT B AanbHenem
o ny yKasblBaTb HA aBTOMATUYECKUI JTOKasIbHbIU PEXUM paboThl.

O pry

e Ecnu onepaTtop He nodmeepxdaem CBOUX AeNCTBMI HaxaTvem knasuwum [¢'], To oaHHbIe
YpoeeHb AEeNCTBMSA onepaTopa BOCTMPUHMMAKOTCH Kak HeBEepHoe [OenNCTBME WnuM  CryyaniHoe
3awjumel nepeknioYeHre pexuma paboTsbl.

e OTO ¥ NpeacTaBnseT yposeHb 3aujumbl OT CRy4YalHOro MepeknioYeHns pexnmMa paboThbl,

uHavkaTtop JTY nepectaHeT muratb M MOracHeT, a PErynsaTop OCTAHETCH B PYYHOM peXume

ynpaBneHus.
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6.2.3.4 ABTOMaTM4eCKUM NOKanNbHbIN PEeXUM paboTbl perynsaTopos
Mepexopn Ha aBTOMaTM4eCKMMA KackagHbIA PEXUM paboTbl.

ABTOMaTuyeckui e B aBTOMaTMYECKOM FOKanbHOM pexumMe paboTbl perynatop ynpaBnseT OObeKkTom

noKanbHbIN perynmpoBaHusa COrMmacHo BbIOPaHHOMY 3aKOHY perynMpoBaHuMs U C COOTBETCTBYHOLLMMMU
pexum paboThbl HacTpovikamu nornb3oBaTens.
O kv
® ny e ViHaukaTtop J1Y Ha nuueBon naHenu ceetutcs. MHamkatopsel PY u KY He cBeTaTcs.
Ory
< [P/A] e [Ina nepexoga B aBTOMAaTUYECKUN KackadHbIl PexuMm ynpaeneHus Heobxoammo mpuxobl
HaxaTb knasuwy [P/A] Ha nuueBoi NnaHenu perynaTopa.
? KY e VuaukaTop KY Ha nuueBoii naHenu HauuHaeT MUraTb, eCnv onepaTop Haxan knasuwy [¢'] B
ny npouecce muranua uHamkatopa KY (npubnuantensHo 10-15 cekyHa) — npounsonget guxkcayusi
O py 8bI6paHHO20 pexuma W perynaTtop nepenaer B pPeXVMM aBTOMaTUYECKOro KackadHO20
ynpasneHus.
= [J]
@ Ky e VHaukatop NY noracHeT u 3acBetutcs uHaukatop KY — yto Oygetr B panbHenwem
O ny yka3blBaTb Ha aBTOMaTUYECKNIN KacKkadHbIl pexnum paboThbl.
O py
e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUIA HaxkaTuem knasuwwn [¢'], To gaHHbIe
YpoeeHb AEeNCTBMA onepaTopa BOCMPUHMMAIOTCA Kak HeBepHoe [AencTBMe Wnu  criyyvariHoe
3awumsl nepekniYyeHne pexuma paboThbl.

e OTO M NpeAcTaBnsaeT yposeHb 3awjumbl OT CryYanlHOro MepekniodeHns pexvmMa paboThbl,
nHaukatop KY nepectaHeT muraTb M MOracHeT, a perynstop OCTaHeTCd B aBTOMAaTU4eCKOM
noKanbHOM pexvme ynpasneHus.

UHOukayus e B kackagHOM perynatope vHaukauusi napameTpoB Master ocyliecTBnsieTcs npu nepexoae
Ha KackagHoe perynupoBaHue (cBeyeHue ceetogmnoaa KY), a Slave Ha nokanbHom (cBeyeHue
ceeToanoaa I1y)

6.2.4 N3mMeHeHMe 3Ha4YeHUs1 3a8aHHOWN TOUKN PerynsaTopoB

Ons Toro 4tobbl M3MEHUTb 3a4aHHYl0 TOYKY KOHTypa perynupoBanus koHTpornnep MUK-51H pgomkeH GbiTb
nepesegeH B pexum PABOTA. Tak e pomkHa ObiTb BbibpaHa naHenb WHAMKALMW PErynsaTopoB — CBETUTCH
nhaukaTop PEl. Ha gucnnen MAPAMETP BbiBOAWTCS 3HA4YeHUE U3MepsieMon BeNuYmMHbl, a Ha gucnnen 3ABOAHHA
— 3HaYyeHue 3aaHHON TOYKM.

B perynatope nmeeTcsa 3agaHHasi TOYKa, MCMONb3yeMasi TONIbKO B aBTOMATUYECKOM pexnme ynpasnenus. o
OTHOLLEHMIO K (PYHKLMOHaNbHOMY GroKy perynupoBaHusi 3ajaHHast TouKa perynstopa MoXeT ObiTb BHYTPEHHEN nnu
BHELLUHEN.

BHYTpeHHsIs 3agaHHas To4Ka U3BMEHSIETCH C NMMLUEBOW NaHenu KoHTponnepa. 3HavyeHne BHyTPEeHHeR 3a4aHHoN
TOUYKM SBMNSIETCA 3aroMuHaembiM 3HaqyeHueM. [locne BKIMOYEHWUS MUTAHUSA PerynsaTop HaumHaeT paboTty ¢ Tem
3HAYeHNEM 1 C TEM BUOOM 3aaHHOM TOYKU, KOTOPOE ObINIO HA MOMEHT OTKITIOUYEHNSI.

BHellHs1A 3apgaHHasa Tovka perynsatopa MOXET 3afaBaTtbCsl, HanpyuMep, C BHELLIHEro aHanoroBoro Bxoga unm
dopmupoBaTbCa ApYrMM  (OYHKUMOHanNbHbIM 6nokom. [lpu BbiOpaHHOM BMAe 3agaHHOW Touvkum kak BHELUHAA
BO3MOXEH TONMbKO ee koHTporb Ha gucnnee 3ABOAHHA, namveHnTb ee 3HadeHMe C NULEBON NaHenu perynsatopa

HEBO3MOXHO.
BHYTPEHHSAA (IOKANbHAS)
3afaHHas Touka
BHELUHAA
(AUCTAHLIMOHHASA) Bbixon BHYTpeHHero 3agarTymka
3afaHHas Touka 3aen /
Hanp. Bxog Al2 AY
BXOAHOW cuUrHan

3HavyeHue 3a4aHHON TOYKU
3anaHue perynsitopy

PucyHok 6.6 — briok-cxema ¢hopMuposaHusi 6HympeHHeU unu eHewHel 3adaHHOU MOYKU
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I'Ipou,ep,ypa U3MeHeHunsa 3HavyeHusa BHyTPEHHeVI 3aaHHOMN TOYKM

e [1pn BbIOpaHHOM perynatope BbiOpaTb COOTBETCTBYIOLLMIA PEXUM UHOANKALUN N3MEHEHUS]
3a1aHHON TOYKMN.

< [3aBa] o [1ns n3MeHeHUs1 3Ha4YeHUs1 BHYTPEHHeN (NnokanbHOM) 3a4aHHOM TOYKM HEOOXOOUMO HaxaTb
knasuwy [3aBa].

A A e Ha nuueBon naHenun HauuHaeT mwuratb gucnnen 3ABOAHHA. Ha panHHom atane npwu
015.0 |< muratowem aucnnee 3ABOAHHSA BO3MOXHO M3MeHeHWe 3HayeHusi BHYTPEHHeW 3agaHHOMN
TOYKMN.
= [A] e C nmueBoW naHenu ¢ nomollbio knasuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTb
= [V] HeoOXoaMMOe 3HayeHWe BHYTPEHHEW 3a4aHHOW TOYKM, WHOMLMPYEMOW Ha Jgucnnee
3ABOAHHA.
9
e Ecnn onepatop Haxan knaeuwy [¢'] B npouecce muranus gucnnes 3ABOAHHSA
- [¢] (npubnuantensHo 10-15 cekyHA) - perynaTop nepevaeT Ha pexum yrnpasreHus C HOBbIM

3HayYeHNeM BHYTPEHHEN 3a4aHHOM TOYKN.

YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOUX AeNCTBUN HaxaTem knasuwm [¢] B npouecce
3awumsli mMuranuns nHgukatopa Y (npubnuantensHo 10-15 cekyHa), TO AaHHbIE AEWCTBUA onepaTopa
BOCMPUHNMAIOTCS KaK HEBEPHOE OENCTBUE UMK CyvYanHOe M3MEHEHME 3HadYeHus.

e OT0 1 NpeacTaBnseT ypoeeHb 3alylimbl OT CIly4alHOrO U3MEHEHMSI 3HaYeHUs] BHYTPEHHEro
3agaHus, uigmkatop J1Y nepectaHeT muratb M HA4YHET CBETUTLCS, a PerynsTop BepHeTcs B
paboTy C NPEXHUM 3HaYeHeM BHYTPEHHel (NoKanbHO1) 3agaHHOM TOYKM.

MpumeyaHue. Mpu n3MeHeHUN 3agaHHOM TOYKM perynatopa AeNCTBYIOT PEXWMbl YCKOPEHHOIO U3MEHEHUsI
3Ha4YeHu — cMm. puc.6.3.

6.2.5 N3meHeHMne 3HaYEHMA yNpaBAOLWEro BO3feNCTBUsA

o [Ina n3amMeHeHns1 3Ha4YeHUs ynpaensioLLero BO3AENCTBUSA PerynaTop AOMKEH HaXO4MTbCS B
py4YHOM pexume ynpaeneHus. Ecnu perynatop Haxoautcsa B aBTOMATUYECKOM pexume, ero

® ry HeobX0AMMO NepPEBECTM B PYYHOW PEXMM ynpaBneHnust — cMm. pas3gen 6.4.1. MHgnkatop PY Ha
NVLIEBON NaHenu cBeTUTCS. BbibpaH py4HOW pexvm ynpaBrneHus.

= [A] e B pyyHoM pexume paboTbl onepatop C NMUEBOW MaHEnM C MOMOLLbO KraBuw [A]
= [V] “‘bonbwe” n [V] “meHblie”, ynpaBnaeT BbIXOAOM perynaropa, Tem cambiM dopmupyeT
3Ha4YeHue ynpaBnsoLWwero BO3encTBrs, NOAABAaEeMOe Ha NUCMOMNMHUTENbHBI MeXaHn3M Yyepes
kntoun BOJIbLUE-MEHBLLUE vnu aHanoroBbi BbIXOA, B 3aBUCUMOCTU OT BbIOPaAHHOro Tuna
perynatopa (CM. napameTpbl COOTBETCTBYIOLLEro YHKLMOHANbHOro 6rnoka perynmposaHms).

BuUXia
200 e 3HayeHue BbIXOAHOTO curHana B % (B 3aBMCMMOCTM OT BbIOpPaHHOM CTPYKTYpbI
perynsitopa) nHauumpyeTtcs 3HadeHve Ha gucnnee BUXIAO:

- BbIXO[JHOrO aHarnoroBoro curHana,
- 3Ha4yeHne BblaaBaeMon MOLLIHOCTU Ha BbixoaHble kv BOJIbLUE-MEHBLLLE,
- BHELUHWIA CUTHaN NOJIOXEHUA MexaHu3mMa.

o [Ipn U3MEeHeHUN 3HaYeHUs yNpaBnALEro BO3AENCTBUS NOCMe NepBoro Haxatus noboun
n3 knasuw [A] “Gonbwe” nnn [V] “MeHble” HaumHaeT murate gucnnen BUXIA, nunbo
cBeToamMoaHble uHavkatopbl A unu VY, ykasbiBasi TEM cCaMblM OMepaTopy Kakow napameTp
(cvrHan) B gaHHbI MOMEHT U3MEHSETCS.

knaBvw [A] “Oonbwe” unu [V] “meHbwie” no mncrteyenum 3-4 cekyng gvcnnen BUXIA
nepecrtaeT MuraTb, a 3Ha4YeH1e BbiIxoga PMKCMpyeTCsa B SHEPrOHE3aBUCUMOWN NaMsTU.

BUXIA e [locrne OKOHYaHMS W3MEHEHWUSA 3HaYeHus ynpasngdatouiero BO34eNcTBud, no oTnyCKaHun

MpumeyaHue. MNpu M3MEHEHVN YNPaBNSALWEro BO3AEWCTBUS pPerynsatopa AeNCTBYIOT PEXUMbI YCKOPEHHOTO
M3MEHEHUS 3HAYEHUIN — CM. pUc.6.3.
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6.3 OnepaTuBHOEe ynpaBreHue LwaroBou nporpaMmmomn
6.3.1 O6wme npaBuna

[ns Toro 4To6blI BECTN ONepaTUBHOE yrnpaBneHne LaroBbiMK nporpammamu, koHTponnep MUK-51H gornxeH
6biTb nepesefeH B pexum PABOTA. Tak e porkHa 6biTb BbibpaHa naHenb MHOWKaUMK LLaroBOW Mporpammbl —
ceeTutca nHaukatop MPT.

B KoHTponnepe MOXHO opraHm3oBaTb OT 0 40 9 LWaroBbIX Nporpamm.

OnepaTvBHOE ynpaBreHue BegeTcsa Mo u3bupatenbHOMy MpPUHLMMY: BbiIOMpaeTca HOMep W ANS Hero
KOHTPOMUPYIOTCA M U3MEHSAOTCA HOMEpa LUaroB NporpaMmbil.

6.3.2 JluueBas naHenb

JlnueBasa naHenb npegHasHaveHa AnNs onepaTMBHOIO YNpaBMneHUs KOHTYpamu PeryrnmpoBaHUs U COOAEPXUT
HeobXxoaMMble CBETOANOAHbIE, LMAPOBbLIE MHAMKATOPBI U KNasBnaTypy.
Jlnuesasa naHenb koHTponnepa MUK-51H B pexvme onepatuBHOroO ynpaBneHWs KOHTypamu perynmpoBaHus

npencrasneHa Ha puc.6.7.
Wugukatop Mpr

L (MaHenb LwarosbIx

Howmep waroson
nporpammbil / FlpOFpaMM)

MAPAMETP— " . s MuaukaTopsl
i - . pexvmMoB

ynpasneHus

TekyLlee 3Ha4YeHne
Ha BbIxode 6roka

out - .‘/___3_.1311-&" HA BMXL0 = : Mexn

Bpems ncnonHeHns
Liara LaroBown

nporpamMmmbl /

Ho|\//|ep Knasuwu
MCMONHAEMOro Lwara
Larosom
nooroamMmbl

PucyHok 6.7 - Jluyesasi naHesb 8 pexume oriepamueHo20 yrpasrieHusi wazo8ou rnpospamMmmoul
OpHopaspsagHbii gucnnen "Ne" — noka3biBaeT HOMEP LLIAaroBON Nporpammel, C KOTOpow paboTtaeT onepaTop.

Ha uetbipexpaspsagHein gucnnen MNMAPAMETP BbiBoOUTCS Tekyllee 3HayeHue, NnogaBaemMoe Ha BbIXOA
LLIAroBOW NporpamMmmsi.
Ha uveTbipexpa3psgHbii gucnnen SABJAHHA BeiBoaUTCS BpeMsl 10 OKOHYaHUSI TEKYLLIErO Liara nporpaMmei.
Ha TpexpaspsagHbein gucnnen BUXIO Tekywnin Wwar nporpaMmmei.
Tpun cBETOAMOOHBIX MHAUKATOPa YKa3blBalT, B KAKOM COCTOSIHUM paboTaeT KOHTYp:
> — waroas nporpamma B pexume «paboTa,
— LIaroBasi mporpaMmMa B pexvme «naysa,
M - warosas nporpamMma B pexume «CTon».
JlnueBasa naHenb vmeeT 8 KnaBuULL, C MOMOLLBI KOTOPbIX BEOETCS ONepaTUBHOE YyMpaBliEHUE KOHTypamu
perynmpoBaHus.

6.3.3 U3meHeHMe pexxMMoB paboyero ypoBHs, YPOBHM 3aliUTbl paboyero ypoBHsi

Ha paboyem ypoBHe BO3MOXHO M3MeHeHWe pexuma paboTel («paboTtay, «nay3a», «CTOMN») — OCyLLEeCTBNEeHne
nepexoda un3 pexuma paboTta B pexvm naysa, U3 pexuma naysbl B pexvm CTOM, U3 pexuma CTon B pexum paboTa u
HaobopoT.

MmeeTcs ypoBeHb 3alUMThl ANA U3MEHEHNs pexnumoB. Ecnin onepaTtop He nodmeepxdaem CBOVX OENCTBUWA
HaxaTtvem knaeuwm [¢], To JaHHble AENCTBUS onepaTopa BOCMPUHUMAKOTCA Kak HEBEPHOe AEUCTBUE WUNK cryvanHoe
nepekntoyeHne pexunma paboTsbl.
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6.3.3.1 3meHeHMe pexxuma LaroBom NporpamMmmbi

B perynsitopax, ncrnonb3yembix B koHTponnepe MUK-51H, nmeetcs Tpm pexnma:
— pexum «paboTtay,
— pexuM «naysay,

M - pexum «cTony.

Pexum paboTbl WwaroBon nporpaMMbl SIBNAETCA 3aroMuHaeMbiM cocmosiHueM. [locne BKMYEHUS MUTaHus
perynaTop HaxoauTCs B TOM PEXMME U Ha TOM Xe Liare, B KOTOPOM OH HaxOAMIICA Ha MOMEHT OTKITHOYEHMS.

Bonee nogpobHo Gubnuoteka u onucaHve YHKUMOHanbHbLIX 6rOKOB, NpeacTaBneHbl B PYKOBOACTBE MO
akcnnyataummn NMPMK.421457.005 P32.

Beibop pexuma ynpaBneHusi: paboTa, naysa, CTON OCYLLECTBRAETCA HaxaTtvem knasuwm [P/A] Ha nuueson
naHenu perynstopa ¢ nocneayroLwmM Haxatvem knasuwm [J].

Bblbop pexuma ynpaBneHUsi CONpoBOXAAETCA CBEYEHMEM COOTBETCTBYIOLLEIO CBETOAMOAHOINO MHAMKaTopa
Ha N1UEBOW NaHenu KoHTpornnepa:

- B pexwuMe «paboTa» CBETUTCS uHaukaTop
- B pEXVMeE «nay3a» CBeTUTCS UHAMKaTop _ |,

- B peXunme «Cton» CBeTUTCA MHOUKATOpP .

6.3.3.2 MNepexon mexay pexumamm

< [P/A e [1nA nepexoda B ApYron pexum Heobxoammo HaxaTtb knasuwy [P/A] Ha nuueBon naHenu
M y
peryndaropa.
[ | Mpn 3TOM HaYyHET MuUraTb OAMH U3 MHOUKATOPOB =, | unn [ |
= [J] [na nepexoga B TOT UMW UHOW PEXMM HYXXHO MPU MUraHUM COOTBETCTBYIOLLEro MHAMKaTopa

noaTBepanTb ero knaesuwen «Beigy.

YpoeeHb e Ecnu onepatop He Haxan knasuwwy [¢'] B npouecce MuraHWsi OQHOTO M3 MHAWKATOPOB —
3awumsl ukcayus 8bibpaHHO20 pexxuma He NpPom3onaerT.

6.3.4 MameHeHMe wWara WaroBow nporpamMmmbl

[Onsa Toro 4toGbl M3MEHUTL LIar LaroBow nporpaMmebl, koHTponnep MWK-51H porxkeH GbiTb nepeBedeH B
pexum PABOTA. Tak e aomkHa 6biTb BbibpaHa naHenb MHAMKALWM WaroBon NporpaMmmbl — CBETUTCS uHAMKaTop [pr.
Ha ancnnen BUXIO BbiBOOUTCSA HOMEP TEKYLLEro Lara nporpammbl.

LWar waroBoi nporpammbl SIBMSIETCA 3arnoMuHaeMbiM 3HadeHuem. locne BKIYEHUS NMUTaHWs LuaroBas
nporpamma HadmHaeT paboTy ¢ TOro wwara, Ha KOTOPOM Obifia Ha MOMEHT OTKITHOYEHUS.

Mpoueaypa M3MeHeHUs Lwara LWaroBon NporpaMmbl

& [3aBa] e [Npy BbIOGPAHHOM COOTBETCTBYIOLLEM PEXMME MHAMKALUUM BbliGpaTh MHTEPECYIOLLMIA HOMep
waroBou nporpammsl (1-9).

e [In9 M3MeHeHMA HOMepa Luara LaroBoW MporpaMMbl HEOOXOAMMO HaxaTb KraBuLly
[3aBnA].

e Ha nuueBow naHenu HadumHaeT muratb aucnne BUXIA. Ha gaHHOM aTane npy myraiooLwem

aucnnee BUXIA BO3MOXHO U3MEHEHWEe 3HaYeHUs1 BHYTPEHHEN 3a4aHHON TOYKMW.

e C nuvueBoW naHenu ¢ nomolubio knasul [A] “Gonbwe” n [V] “MeHblue”, yCTaHOBUTL
HeoOXoAMMbIN LWar, nHaMumMpyemon Ha gucnnee BUXIA.

e Ecnv onepaTop Haxan knaeuwy [¢] B npouecce muranus gucnnes BUXIA - nporpamma
nepengeT Ha BbIOpPaHHbIV Lar.

YpoeeHb e Ecnun onepaTop He nodmeepxdaem CBOUX AEWCTBUIN HaxaTuem knasuwm [¢] B npouecce
3awumesl Muranuns uigukatopa BUXIO 1o nepexon Ha BbIOpaHHbIN War He Npou3onaeT.
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6.4 OnepaTtuBHOe ynpaBrneHue naHensiMm uHaQUKauum
6.4.1 O6wwue npaBuna

[ns Toro 4Tobbl BECTV ONepaTMBHOE ynpasneHve naHensammn niankaumm kontponnep MUK-51H gornxeH 6biTb
nepeseaeH B pexuMm PABOTA. Tak xxe gomkHa ObiTb BeiOpaHa naHenb nHavkaumm — ceeTtutcst unaukatop [HM.

B koHTponnepe MoxHo opraHusoBatb OT 0 40 9 naHenen nHaukaLuu.

OnepaTvBHOE YynpaBneHwe BeAeTcA Mo M3bupaTenbHOMY NPUHUMMY: BbiGUpaeTcs HOMEp W AOns Hero
KOHTPONUPYIOTCA 1 3afaloTCa napamMmeTpbl.

6.4.2 JluueBas naHenb
ﬂVILI,eBaﬂ naHersb npep,Ha3HaHeHa ana OﬂepaTVIBHOFO ynpaBneva n COJJ,Gp)KI/IT HeO6X0,D.I/|MbIe cBeToaAnogHble,

uncpoBbIe MHANKATOPLI 1 KnaBnaTtypy.
Jlnuesas naHens koHTponnepa MUK-51H B pexxume onepaTtuBHOro ynpasneHus npeacrasneHa Ha puc.6.8.

- UWHaukaTtop IHg

Homep naHenu
(naHenb nHankaumn)

MHOMKALUMK

Per Npr lwp Zx Bax Npw OW OT

3HauyeHne : OCr QOO0 OO0 ®O

Inara

nogaBsaemMoe Ha
cBoncTBo Ne9

PYHKLMOHaNbHOro
6roka
— K
3HaveHue,

nogasaemoe Ha
cBonctBo Ne10
PYHKLMOHANBHOIO
onoka

/
3HaueHue, nogaBaemMoe Knasuium
Ha cBoncTBo Ne11
yHKLMOHaNbHOro 6roka
PUCyHOK 6.8 - ﬂuuesaﬂ naHerslb 8 pexume ornepamueHOo20 yripassieHus naHesnsamu UH@UKaL(UU

OpnHopa3spsigHbIv avcnnent "Ne" — nokassiBaeT HOMep NaHesn MHAMKaLUuK, ¢ KoTopbiM paboTaeT onepaTop.

Ha ueTbipexpaspsagHbii gucnnen NMAPAMETP, 3ABOAHHA n TpexpaspsagHbin BUXIO BbiBOOUTCA Tekywime
3Ha4YeHUs CBA3HbIX NApaMeTPOoB.

JlnueBas naHenb nmeeT 8 KnaBuLl, C MOMOLLBK KOTOPbLIX BEAETCH OnepaTMBHOE yNpaBrieHWe KOHTypamu
WHAMKaLUN.

6.4.3 N3ameHeHue 3agaHHOM TOUYKU NaHeNnu UHAMKaLuum

[ns Toro 4to6bl M3MEHUTL BbIXOA (PYHKLMOHANbHOro 6noka nHankauum, koHtponnep MUK-51H gomxeH GbiTh
nepeeBegeH B pexum PABOTA. Tak e gomkHa ObiTb BbiOpaHa naHenb UHAWKAUUW — CBETUTCHA MHOUKaTop IHA.

Bbixo AaHHOro hyHKUMOHanbLHoro 6rnoka siBNsieTcst 3anomMuHaeMbiM 3HadeHueM. locne BKMOYEeHNS NUTaHus
OnoK nHAMkauMm HauymHaeT paboTy C TEM Xe BbIXOAOM YTO U Obll1 HA MOMEHT OTKITHOUEHUS.

Mpoueaypa naMeHeHUs BbixoAa 6110Ka MHAMKaLUN

e [1pn BbIGPaHHOM COOTBETCTBYIOLLEM pEXMME MHAMKALMKU BbIBpaTb MHTEPECYOLWNIA HOMEpP
naHenu nHaukaumm (1-9).

= [3aBa] o [1ns uameHeHus Bbixoda Onoka nHavkaumm Heobxoammo HaxaTb knaesuwy [3aBa].
A £ e Ha nuueBon naHenn HauyuHaeT muratb gucnnen 3ABOAHHA. Ha panHHom stane npwm
0004 [< muratowem aucnnee 3ABOAHHA Bo3mMoOXHO namMeHeHne BbixoAa yHKLMOHANbHoro 6rnoka
MHOMKALMW.
< [A] e C nuvueBoW naHenu c nomolubio knasul [A] “Gonbwe” n [V] “MeHblue”, yCTaHOBUTb
= [V] HeobxoaNMbI BbIXOS,.
= [¢] e Ecnu onepatop Haxan knasuwy [¢] B npouecce muranunsa aucnnes 3ABOAHHSA — Bbixop

N3MEeHUTbCA Ha TOT KOTOprVI ObIn 3agaH.
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6.5 OnepaTtuBHOe ynpaBrneHue naHesnbo MHAMKaLUM BXOAO0B (PYHKLMOHaNbHbIX
onokoB

6.5.1 O6wme npaBuna

Ons Toro 4ToOblI MpoCMOTpeTb BXxo4 (YyHKUMOHaNbHOro 6mnoka koHTpornep MWK-51H pgomkeH ObiTb
nepesefeH B pexvum PABOTA. Tak e gorkHa ObiTb BbiOpaHa naHenb MHAUKaUuM BXOAOB (DYHKLMOHaNbHbIX 61oKoB —
cBeTnTCH nHamkatop BX.

6.5.2 JlnueBas naHenb

JlnueBas naHenb NpefgHa3HavyeHa 418 onepaTMBHOIO yNpaBreHnst U coaepXuT Heobxoanmble CBETOAMOAHbIE,

uMdpoBbIE MHANKATOPbLI 1 KNaBmaTtypy.
JInuesas naHenb koHTponnepa MUK-51H B pexxume onepaTMBHOro ynpasneHus npeacTtasneHa Ha puc. 6.9.

|~ WNHaumkaTtop Bx
/ (Bxom0OB
PYHKLMOHAMNbHBLIX
/ 6rokoB

| [ ix 94x Mpw OW OT
* 000000
HOMep . Oy KM, PiA  Maso

YHKUMOHANBHOIO - . a 2

onoka

E T ABIAHHA BiAXI0
f "

[ — v/ o

Onoka \ /
\'4

Homep Bxopa
YyHKUMOHANbHOro

3HayeHue napameTpa, Knasuw

KOTOpPbIA NPUXOANT Ha
BblOpaHHbIN BXOA
dyHKUMoHansHoro 6noka

PucyHok 6.9 - Jluyeeasi naHeslb 8 pexume UHOUKaUUU 8X0OHbIX napamempos hyHKUUOHabHbIX 6510K08

YeTbipexpaspagHoii aucnnen MAPAMETP, B yacTHOCTM NepBbix 2 pa3psaa MHAMKAUMK yKasblBaloT Ha HOMep
dyHKuMoHanbHoro 6noka, a 3,4 paspsabl Ha HOMeEp BXoAa 3TOro (PYHKUMOHANBbHOrO 6rioka, KOTOPbIA HYXHO
uhanumposatb. Ha aucnnen SABOAHHA BeiBOAUTCA TeKyLmMe 3HaYeHMe BXOAHOMo napameTpa.

JlnueBas naHenb umeeT 8 knaBuLl, C MOMOLLbIO KOTOPbIX BeOEeTCA onepaTMBHOE YMNpaBlieHWe KOHTypamu
HOUKaLMK.

[aHHoe MeHIo NpeaHa3Ha4YeHo TOMbKO AN MHAMKALMN MHTEPECYIOLLErO BXOOAHOIO napameTpa
yHKUMOHanbLHoro 6roka.
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6.6 OnepaTtuBHOEe ynpaBrneHue naHesbio UHAUKaALUKU BbIXOAO0B (PYHKLMOHANbHbIX
onokoB

6.6.1 O6wme npaBuna

Ons Toro 4toGbl NPOCMOTPETb BbIXOA pyHKUMOHanbHoro 6rnoka koHTpornep MWK-51H pomkeH ObiTb
nepesefeH B pexvum PABOTA. Tak e gomkHa 6biTb BeibpaHa naHenb MHAVKaLMM BXOO0B (PyHKLMOHAamNbHbIX 61TOKOB —
cBeTnTCHa nHamkatop BUX.

6.6.2 JluueBas naHenb
ﬂVILI,eBaFl naHersb npep,Ha3Ha\4eHa ana OﬂepaTVIBHOFO ynpaBneva n cop,ep»(m HeO6X0,D.I/|MbIe cBeToaAnoHble,

uMdpoBbIE MHANKATOPbLI 1 KNaBmaTtypy.
JInuesas naHenb koHTponnepa MUK-51H B pexxume onepaTtMBHOro ynpasneHus npeacrasneHa Ha puc.6.10.

L, WNugukatop Bux
/ (BbIXOZOB
PYHKLMOHANbHBLIX

/ 6nokoB)

[ NAPAMETP
Homep Ir' -
DYHKLIMOHAMLHOMO i
6roka N -

1;
6roka \/

Howmep BbIxoaa
YyHKUMOHANbHOro

3HayeHue napameTpa, Knasuw

KOTOPbIN NPUXOAUT Ha
BblGpaHHbI BbIXOA
yHKUMOHanbHoro 6roka

PucyHrok 6.10 - Jluyesast naHesnb 8 pexume UHOUKaUUU 8bIXO0HbIX Mapamempos (hyHKUUOHaIbHbIX 610K08

YeTtbipexpaspsaaHbii gucnnen NMAPAMETP, B 4acTHOCTM NepBbIX 2 paspsaaa MHAMKALMKU yKasblBalOT HA HOMEpP
dyHKUMOHanbHOro 6noka, a 3,4 paspsagbl Ha HOMEp BbIXOAA 3TOro (YHKUMOHANbHOro 6roka, KOTOPbIA HYXHO
unhanumposatb. Ha gucnnen SABOAHHA BeiBOOUTCA Tekylee 3Ha4YeHNE BbIXOLHOMO napameTpa.

JlnueBasa naHenb vmeeT 8 knaBuL, C NMOMOLLBIO KOTOPbIX BeAeTCs onepaTMBHOE ynpaBfieHWe KOHTypamwu
NHAMKaLMUW.

[daHHoe MeHI0 npegHa3HayeHO TOMbKO AfA  WMHAMKALUMWM  MHTEPECYloWero BbIXOAHOMO MapameTpa
dyHKUMOHanbHoro 6roka.
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6.7 OnepaTuBHOe ynpaBrieHMe NaHenbio UHAUKALMK U peAaKTUPOBaHUsA
napamMeTpoB (pyHKLMOHaNbHbIX 61OKOB

6.7.1 O6wme npaBuna

Ons Toro 4tobbl NPOCMOTPETL UMW PefaKTUPOBaTh NapameTp yHKUMoHanbHoro 6noka koHTponnep MUK-
51H pomxkeH ObiITb nepeeedeH B pexum PABOTA. Tak e AofmkHa ObiTb BblOpaHa MaHenb WMHOWKALUMM BXOAOB
yHKUMOHanNbHbIX 6riokoB — cBeTuTcsa nHankaTop NPM. MNapameTpy, KOTOPLIN HYXXHO OTPEAaKTMpOBaTh, TAKKE HYXHO
npuceouTb dpnar paspelwleHuss nporpammupoBaHus B pexume PABOTA (cm. n. 7.2.1.4) - dnar «Pch» npu
nporpaMMMpoOBaHnM U3 NPOrpaMMHOro naketa «Anbga.

6.7.2 JluueBas naHenb
”VILI,eBaﬂ naHenb npegHasHavYeHa ana onepatnBHOIO ynpasiieHna U COaepPXnT HeO6X0£|,I/IMbIe cBeToaMoaHble,

uMdpoBbIE UHAMKATOPLI U KNaBuaTtypy.
JInuesas naHenb koHTpornnepa MUK-51H B pexxume onepaTMBHOro ynpasneHus npeacrasneHa Ha puc.6.11.

L/ Muaukatop Mpm

/ (napameTpos
DyHKLMOHaMNbHBLIX

/ 6nokoB)

NAPAMETP

Homep ' /_
hYHKLMOHANbHOro
Onoka L

2As0AHH
/.--

Homep napameTpa
YHKLMOHANbHOro
6noka

\
Knasuwin

3Ha4veHue napameTpa,
dyHKUMOHanNbHoro 6roka

PucyHok 6.11 - Jluyesast naHernb 8 pexume UHOUKayUu napamempos hyHKUUOHarbHbIX 6510K08

YeTblipexpaspagHeii aucnnen MAPAMETP, B YacTHOCTU NepBbIX 2 pa3psaa MHOUKaLMKU yKasblBaloT Ha HoMep
dyHKUMOHanbHoro 6noka, a 3,4 paspsabl Ha HoOMep napameTpa  (PyHKUMOHANbHOro 6noka, KOTOPbIN HYXHO
WHOMUMpoBaTb wnu pepaktuposatb. Ha paucnnenr 3ABOAHHA BbiBooutcs Tekyllee 3HaveHue BblGpaHHOro
napamMeTpa.

JlnueBas naHenb nmeeT 8 knaBuLl, C MOMOLLBK KOTOPbLIX BEAETCH OnepaTMBHOE yNpaBrieHWe KOHTypamu
HOUKaLMK.

[aHHOEe MeHIo NpeaHa3HavYeHo TONbKO AN UHAMKALMM MHTEPECYIOLEro BbIXOAHOMO napameTpa
yHKUMOHanbLHoro 6roka.

6.7.3 N3meHeHue BbIGpaHHOro napameTpa PyHKLUMOHaNbLHOro 6noka

Ons Toro 4to6bl M3MEHUTb napameTp dyHKUMOHanbHoro 6noka koHTpornep MWK-51H pomkeH ObiTb
nepeseneH B pexum PABOTA. Tak xe gomkHa ObiTb BbibpaHa naHenb MHAWKAUMWM U peaakTUpoBaHWs NapamMeTpoB
yHKUMOHaNbHbIX 6rokoB — cBeTuTcs uHAmkatop [lpm. MNapameTp gaHHOro dyHKUMoOHanbHoro 6roka sBnseTcs
3arnomuHaeMbIM 3HavyeHueM. locne BKMYeHUs nNuTaHusa 6rnok HauyMHaeT paboTy C TeM e napamMeTpoMm YTO U Obin
OTpeAaKkTUpOBaH Ha MOMEHT OTKITHOYEHMS.

Mpoueaypa nameHeHUss napameTpa (PyHKLUMOHANLHOro 6r10Ka
e [Npy BbIGPAHHOM COOTBETCTBYIOLLEM PEXMME UHAMKALMWM U PeaakTUpOBaHWsl MapaMeTpoB

(YHKUMOHAMbHbLIX GriokoB. BbiGpaTb Heobxoaumbii HOMep (OyHKUMOHanbHoro 6rioka u
HOMep napameTpa, KOTOPbIN HY)XHO OTPEAAKTUPOBATh.

= [A] e C rnmueBow naHenu C nomollbio knasvw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTL
= [V] Heobxoanmoe 3HavyeHne napameTpa pyHKUMOHaNbLHOro G6roka.
- [¢] e Ecnu onepaTtop Haxan knasuiuy [¢)] — BbIXOA U3MEHUTLCA Ha TOT KOTOPbIN Bbln 3aaaH.
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6.8 KoHTponb owmnb0ok

6.8.1 O6Lluee HasHa4YeHue

KoHtponnep MUK-51H ocHaleH dyHkumen onpefeneHns owmboK, Npyv BO3HUKHOBEHWUW KOTOPbLIX Muraet
nHoukatop MeHio «Ow», Ha [aHHOM YpPOBHE MEHI0 eCTb BO3MOXHOCTb MpocMOTpa Tuna W koda OLMEKu
HeucnpasHocTel (CM. Tabnmuy 7.6.2).

6.8.2 JluueBas naHenb
”VILI,eBaﬂ naHenb npeagHas3HadYeHa Ana onepaTtuBHOIo 06Hapy)KeHVIF| ownboK un coaepxnT HeO6XOJJ,MMbIe

CBEeTOAMOAHbIEe, LMdPOBbIE MHAMKATOPLI U KaBuaTypy.
Jlnuesas naHens koHTponnepa MUK-51H B pexxume onepaTtmBHOro ynpaeneHuns npegcraeneHa Ha puc.6.12.

WHpmkatop Ow
(owmnbok B paboTe)

E = AP A i Bax MNpu OW %7
KonnyecTtBo olmnbok I OO0 ® 0

Mg Tuaw

©®0O

Homep owmnbku

\4

Twvn owmnbkn Kopa owmn6ku Knasun

PucyHok 6.12 - Jluyesast naHernb 8 pexume UHOUKayuu owubokK

YeTtbipexpaspsagHbii aucnnen NMAPAMETP, B 4acTHOCTM nepBbiX 2 paspsaa MHAMKaUUW yKasblBaloT Ha
KonunyectBo owwnbok, 3,4 paspsagbl Ha Homep BbiOpaHHOM owwnbkn. Ha agmcnnen 3ABOAHHA BbiBOguTCca Tvn
BblbpaHHOM owunbkn, a Ha gucnnen BUXIO kop owmbkm (unn B pexume nporpammmupoBaHus napametp 6.04).

JlnueBasa naHenb vmeeT 8 KnaBuLL, C MOMOLLBI KOTOPbLIX BEOETCA OnepaTtUBHOE ynpaBneHue KOHTypamu
NHAMKaLMW OLLINOOK.

[aHHoe MeHI0 NpeAHa3Ha4YeHo TONbKO ANS MHAMKaUMK TUna 1 Koaa OLLINOKK.
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7 MporpamMmupoBaHue, HaCTPOMNKa U KOHTPOSb

7.1 JlnueBasa naHenb B pexume nporpaMmmMupoBaHus

[ns TexHonornyeckoro NporpaMMmMpoBaHuns, HacTPOMKM KU KoHTponsa KoHTpornepa MUK-51H ucnonbayrotes
WHAMKATOPbI U KNaBuLWW NMLLEBOW NaHenNw.
JlnueBas naHenb KoHTponnepa MUWK-51H B pexume nporpamMmMuMpoBaHWS M HACTPOWKM npeacTaBrieHa Ha

puc.7.1.
Unavkauusa Homep ypoBHs Knasuwa
napameTposB nporpamMmupoBaHus OTMEHbI
MNe1 u MNe2 BbINOJIHEHMI
napameTtpa
Knasuwu
Sy M3MeHeHUA
3HauYeHun
‘IT‘ @ (A napameTpa
Uuovkaumnn - -
napameTpa f P R
MNe3 E D) (@) Q) (4
KnaBuwa
noaTBepXaeHus
Muaukauus BbINOJTHAEMbIX
napameTtpa // nencTeumn
MNe4
KnaBuwa
KnaBuwm ONA UHBEpPCUnN BXOOQHOIo
N3MeHeHus CUrHana npw HacTpounke
YPOBHSI CBfi3en Ha YPOBHe
nporpamMmuMpoBaHus

PucyHrok 7.1 - Jluyesas naHens koHmpornnepa MUK-51H e pexume npospammuposaHus
7.1.1 UnpukaTtopbl n gucnneun

CeeToanoaHble MHOMKATOPbl CUrHanM3npyrT O pexume paboTbl, BbibOpaHHOW npouenype n owubkax. Ha
LUMPOBbLIE CEMVUCETMEHTHbIE MHAMKATOPbI BLIBOASATCA HOMEpPa 1 3Ha4YeHNst NapaMeTpoB.

EMCHHSVI HasHayeHue gucnnes B pexume NnporpamMmMmumpoBaHus

o KAHAI (Ne) MHavumpyeT HOMep YpOBHS NpOrpamMmmMupoBaHus.

e NAPAMETP MuaouumpyeTt Homep BbibpaHHOro napameTpa.

e 3ABOAHHA MHauumpyeT 3HayeHne napameTpa NporpaMMyMpoBaHns UM KOHUIypaumm.

e BUXIAO Ha paHHbI gucnnen BbIBOAATCS 3HAYE€HUS BCMIOMOraTeNlbHbIX NapameTpoB.

UHgukatop HasHayeHue uHgukaTopa B pexume NporpaMmMmMpoBaHus

o P CeeTtuTCH, ecnu KoHTponnep HaxoauTcs B pexume NPOrPAMMNPOBAHKE.
He cBeTtutcs, ecnu koHTponnep Haxoautca B pexunve PABOTA.

o OT MHavumpyeT Hannymne 0TKasoB.

e OLU MHouumpyeT Hannymne ownbok.
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7.1.2 Knasunatypa

Knaeuwm ncnonb3yrTcAa Ond Bbl60pa YPOBHA nporpaMmmMmmpoBaHnda, pexmMmoB, OndAd USMeHeHUa napameTpos,
3anycka TectoB n 1.4.

KnaBuwa unu

HasHayeHue knaBuul B pexxume nporpaMmmMmpoBaHus

KOMOUMHauus

KombuHauumsn
KnaBuLl

[L] MeHto +
[Nek 4]

KombuHauumsn
KnaBuLu

[L] MeHto +
[NekH 1]

e [U] MeHrO

e [¢] Beig

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

o [A] 3Hau.

e [V] 3Hau.

Mcnonb3ayetca Ana nepexoga B pexuMm nporpammupoBaHus. [laponb Ans BXOAa B PEXUM

nporpammupoBaHuns «0002».

O nepexope B pexum NMPOMPAMMUPOBAHWME ceugetenscTByeT cBeveHne nHamkatopa MNP.
Mpy aTOM B pexume NporpammypoBaHns OYHKLMOHAmMbHbIE BI0KM HE BbIMOMHATCS U

B KOHTpPOMMepe MOXHO W3MEHATb BCe 3anporpaMMUpOBaHHble napameTpbl, 6roku,

KOHMMrypaumio, KOHCTaHTbl U T. 4.

McnonbayeTtca ans nepexopa B pexum PABOTA.
Mpu nepexope B pexum PABOTA nugukaTop MNP racHeT u 3acsetutcs niankatop Pb.

B pexume paboTbl MOXHO KOHTPONMPOBATb CWUrHambl W MapamMeTpbl, HO HWKakune
napamMmeTpbl KpOMe KOI(PPULMEHTOB N3MEHATb HEMbB34.

B pexnme TMNPOTPAMMWPOBAHUWE paHHas knaBuwa BbIMOMHAET YHKUMIO OTMEHbI
BbIMOMHEHHbIX 4ENCTBUIA, OnepaLmn.

«[U] MeHro» — knaBuwa oTMeHbl. HaxaTne aTol knaeBuwmM cOpacbiBaeT Bbl3BaHHbIE
napamMmeTpbl, OCTaBfsis Ha Aucnnee NuUwb nepsbin napameTp. Ecnu knaeBuwa «[U] MeHro»
HaXkumaeTcss 4o nocnefHero Haxkatust knasuwmn «[¢'] Beig», ycTaHOBMeHHble napameTpbl B
namsitTb He BBOAATCS.

KnaBuwa npegHasHayeHa Ons noaTBepXAEHUs BbIMOMHAEMbIX AEWCTBUWA, onepaumi n ans
duKcaumm BBOAUMBLIX 3Ha4YeHWn. Hanpumep, dukcauma BBoAa W3MEHEHHOro 3Ha4YeHus
napameTpa, a TaKke NpoABMKEHNE NO YPOBHAM NPOrpaMMmMpoBaHns 1 T.N.

«[«] BBig» — knaBula UMeeT [ABOMHOE HasHayYeHWe: OHa Ucnonb3yeTcsa Ans BblGopa
HY)XHOro napameTpa 1 AnA BBoAa YCTAHOBIEHHbIX NapameTpoB B nNamsaTb. B kaxaon onepauun
no NporpaMMMpOBaHUNIO, HACTPOWKE U KOHTPOMIO NCMONb3YyeTCA HECKOMbKO napameTpoB. Bbizos
39TUX MapamMeTpoB Ha AUCMMEN OCyLeCTBNSeTCS MNOcrefoBaTenbHO: MPU KaXaoM HaxaTuu
knasmwmn «[<¢] BBig» Ha COOTBETCTBYIOLWMIA AMCNNEN Bbi3bIBAETCA OYepeaHoi napameTtp,
Yy4acTBYIOLMI B AaHHOW onepauun. ATOT napameTp npu HeobXoaUMOCTU MOXET U3MEHSITLCA C
nomMoLLbio Knasul «[A», «[V]».

Mocne Toro, kak Bce napameTpbl, y4acTByioLMe B AaHHOW npoueaype, 6yayT Bbi3BaHbI
W ycTaHoBneHbl, ouvepedHoe (nocnefHee HaxaTtue knasuwu «[&] BBig» cOpacbiBaeT
Bbl3BaHHbIE MapameTpbl.

Kpome Toro, B pexume nporpaMmypoBaHust 3TO nocrefHee Haxatue knasuwm «[&]
BBig» BBOAUT yCTaHOBNEHHbIE NapaMeTpbl B NamMATb.

Mcnonb3yeTca Ans 3aMeHeHUs HOMepa YPOBHS MEHIO B CTOPOHY YBENUYEHNS.

Mcnonb3yeTtcs Anst U3BMeHeHUss HOMepa YPOBHS MEHIO B CTOPOHY YMEHbLLEHMS.

Mcnonb3yeTtcs Anst UHBEPCUMU BXOAHOTO CUrHana npu KoHOUrypupoBaHum CBsi3eit Ha ypoBHe 3.
KnaBuwa "Gonbwe". lMpu kaxaom HaxaTuM STOW KNaBULLIM OCYLLECTBIISIETCS yBENMYEHMEe
3HaYeHNs1 M3MeHsieMoro napametpa. [pu yaepxmBaHUM 3TON KNaBULLIM B HAXXATOM MOJTOXEHUMN
yBENMYeHne 3Ha4YeHUN NPOUCXOAUT HEMPEPLIBHO.

KnaBuwa "meHblie". [py kaxgom HaxaTum 3TOM KNaBULLIM OCYLLECTBMSETCS YMeHblUleHue

3Ha4YeHnss n3aMeHsiemoro napamertpa. pu yoepXxunesaHum 3TON KNaBULIM B HAXaTOM MOSI0XKEHUN
YMeHblUeHne 3HaYEHUN NPOUCXOLMUT HENPEPLIBHO.

Mpumeyanue. lMpu u3MeHeHUM 3HAYEHW napameTpoB [AENCTBYIOT PEXUMbI YCKOPEHHOr0 MW3MEHEHUs
3HayeHun — cm. puc.6.3.

7.1.3 Pexunm nporpaMMupoBaHusa U paboTbl

amtorg.com.ru

KoHTponnep MoxeT HaxoAuMTbCs B OOHOM M3 [ABYX pPeXumoB: nporpammuposanus (MP) unun pabotsl (PB). B
pexvme NporpaMMMpoBaHKs MporpamMmma KoHTpornepa He paboTaeT. B aToM pexume COCTOsiHME BCEX €ro BbIXOAOB,
TaMepoB, CYETYMKOB M SI4EEeK HAKOMMEHWs 3aMOPOXEHO, a Ha NuUeBOW naHenu cBeTutcs wuHaukaTtop [MP.
McknioueHrem siBNsieTCst TONMbKO TaMep pearnbHOro BpEMEHW.

B pexume nporpaMMvpoBaHMS MOXHO M3MEHATb BCE MapameTpbl, Kak KOHTpomnfepa B LENOM, Tak WU
hbyHKUMOHaNbHbIX 6OKOB.

B pexvme paboTbl cBeTUTCA cBeToamoaHbii uhankaTop PB (MNP He ceBeTutcs).
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B pexume paboTbl KOHTPONMeEp BKIIOYEH B pexuMm ynpaenenusi. [pu nepexoge B 3TOT pexum pabota
KOHTpoOMnnepa HayMHaeTcsi C TOrO COCTOSIHUS, B KOTOPOM OH HaxoOwncsi B MOMEHT Mepexoga B pPexuM
NporpaMMUpPOBaHUS (3TO BEPHO NMULLb AFs TOW YacTu CTPYKTYpbl (OYHKLMOHAMbHBIX B/I0KOB, KOTOpasi He MeHsNach B
pexume NporpamMmmm1poBaHus).

B pexvme paboTbl MOXHO KOHTPONMUpOBaTb MapameTpbl U Bbixo4a GrOKOB, a Takke U3MEHSTb napameTpsbl.
Mpu nepexoae 13 pexuma «NporpaMmmnpoBaHne» B pexumM «paboTa» KOHTYpbl perynupoBaHus BKNoYaoTca B paboTy
O6esynapHo.

Mpn Hanuuun OTKa30B B KOHTPONNEpe HEBO3MOXHO MepenTn B pexum paboTbl KOHTponnepa [0 MOMHOro
YCTPaHEeHWsi OTKa30B.

7.2 TexHonorun4yeckoe nporpaMmmMmpoBaHue U TeCTUpPOBaHUE
7.2.1 MNpouenypa nporpammmpoBaHus

Beizos pexuma MNMPOMPAMMUPOBAHVE 3awwvweH naponem u ocyuiectsnsetca u3 pexvma PABOTA
anuTenbHbiM, 6onee 3-x cekyHa, Haxatnem kombruHauum knasuw  MeHto + [NekH ¢].
Mocne atoro Ha pgucnnen MNMAPAMETP BbiBogaTtcs cumBonbl "PASS" — BBog naponsa. Ha pgucnnen
3ABOAHHA BeiBOANTCSA MUratowee 3HadeHme napons: «0000y.
C nomolLbio Knasuwmn A BBecTy naponb: «0002» 1 KpaTkoBpeMeHHo HaxaTtb knasuwy [¢].
Ecnu naponb BBeaeH He 8epHoO — KoHTponnep octaeTtca B pexume PABOTA.
Ecnu naponb BBeAeH 8epHO - TO KOHTponnep nepenget B pexum NMPOMPAMMUPOBAHUE.
Mepexopn B pexum NMPOMPAMMUMPOBAHUA ykasbiBaeT ceeTawmnca nigukatop MNP.

B pexume nporpammmnpoBaHusa 3a4aloTcs Bce NporpaMmupyemble napameTpbl KOHTponnepa, onpegensowmne
ero pyHKUMOHanbHy0 CTPYKTYpY.

OnemeHTbl NWUEBOM NaHenwu (gucnnew, WHAUKATOpbl, KMNaBvLIM) B peXuMe MnporpaMMupoBaHuUst
npeactaeneHsl B pasgene 7.1. dopmaT uvHAMKaumm wuHdopmaumm Ha gucnnesx npyv nNporpaMmMmpoBaHuv |
TeCTUpoBaHMM NpUBEAEH Ha puc. 7.1.

B koHTponnepe umeroTcs BOCEMb NpoLEAyp (M COOTBETCTBEHHO BOCEMb YPOBHEN) MpPOrpaMMUpOBaHus,
KOTopble npeacTaBneHbl Hwxke. Kaxagas npouedypa nporpaMMyMpoBaHUSA MMeeT CBOW YpOBEHb, MHOMUMPYEMbIN Ha
ancnnee «Ne» (KAHAIT). B nocnegylowmx pasgenax npuBoguMTcs nodpobHOe onucaHue Kaxgon npouenypbl
TEXHOMOrMYeCcKoro NPorpaMMMpPOBaHNS U TECTUPOBAHWS.

CocTtosiHne gucnnes
«Nex» (KAHAI) HanmeHoBaHue ypoBHSs1 U npoueaypbl NporpaMmMupoBaHust
Homep ypoBHs

HacTpoiika konuyecTBa yHKUMOHaNbHbIX 61OKOB, KONMYECTBa KOHTYPOB

1 perynupoBaHusi, LIAroBbiX NporpaMM 1 KONMYECTBa NOoMb30BaTENbCKUX NaHenemn
WHOMKaLUN 1 ynpaBneHns

MporpammupytoTcs yHKUMOHaNbHbIE GrIOKM B MporpamMmme norib3oBaTternsi, HoMep,
T1n 6roka, 6a30BbIV agpec NapaMeTpoB U MOAUGMKATOP KONMMYECTBa BXOA OB
MporpammupytoTcs cBs3n yHKLMOHaneHoro 6roka B nporpaMme nonb3oBaTens

HacTpoinka napameTpoB yHKUMOHaNbHbIX 6rokoB

TecTupoBaHWe AUCKPETHLIX M aHArNoroBbIX BXO4OB-BbIX0A0B, KannbpoBka
aHanoroBblX BXOAOB W KanvbpoBka aHarnoroBbIX BbIXO40B

CuctemHble napameTpsl (Bepcus MO, cBoboaHas naMaTb nporpamm, cBoboaHas
NamsaTb AaHHbIX, CETEBOV agpec, CKOPOCTb CeTeBOro obmeHa, Tanm-ayT)

Ha naHHOM ypoBHe Npov3BOANUTCA KOHTPOSb OTKA30B MpU NporpamMmMnpoBaHnm

Ha naHHOM ypoBHe Npou3BOAMUTCS COXpaHeHWe NporpaMmbl NOMb3oBaTenNsi, HACTPOeK
¥ NapaMeTpoB B 3HEProHEe3aBUCKHMOW NamMsiTU KOHTponepa

0N O | O hWDN

Homep
YPOBHSA

NN
1, 1

1,2 paspsag,
avcnnes T I I T 3,4 pas3psia

«MNapameTp» Avcnnes MNapameTp

VT T o
U A eror

F '

Oucnnen Oucnnen
«3aBaaHHA» «Buxig»

PucyHok 7.2 - IHOukayusi napamempo8 HacmpoUKU 8 pexxume rnpospamMmupos8aHus
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7.2.1.1 HacTpoiika KonuyecTtBa 6/110KoB

Ha paHHOM ypoBHe MporpaMMypoBaHus YyCTaHaBnMBaeTCcs Heobxoammoe KOnu4yecTBO (OYHKLMOHAMNbHbIX
6rOKOB, KONMMYECTBO KOHTYPOB pPErynMpoBaHus (perynsatopoB), KONMYECTBO LUAroBbIX NPOrpaMM, a Takke KONM4ecTBO
nonb3oBaTeNbCKMX NaHenemn NHONKauum u yrnpaeneHus.

Tabnuya 7.1 — [MpoepammuposaHue KOHmMpoJsiiepa

HMCII(-I:I?I%('(INQ» Oucnnen MAPAMETP [ncnnedt [ncnnei
HoMep ypoBHs 140t 2404 L. 3ABOAHHA BUXIg
-1, 2-n paspsag 3-n, 4-n paspsg
00...98 00...09 0000 ... 0009 000 ... 009
1 Konnyecteo Konnuecteo Konnyecteo Konnuecteo
PYHKLMOHANbHbIX KOHTYpOB LIaroBbIX Nporpamm nosib3oBaTeNbCKUX
6rokoB perynmpoBaHus naHeneu

Mocne BBOAA BbllLENepeynCrieHHONn UWHdOopMauuM B KOHTponnepe dOPMUPYETCS  WCMNOMHUTENbHbLIN
NpPOrpaMMHbI MOAY b NPOrpaMMbl NMOMNb30BaTENS, 3arpyXeHHON C KOMMNbloTepa Uy BBEAEHHON C NepegHen naHenw.

Mpu BBOAE 3Ha4veHua «00» B 1-M 1 2-m paspsage aucnnesd NAPAMETP npoussBoamTcs ovmcTka nporpammbl
nonb3oBaTens.

BrHumaHue! [aHHylo onepauuio Heo6XoAMMO BbINOMHUTL MNepen 3anUCbi0 HOBOW MporpamMmbl B
KOHTponnep.

MNpn BBOAE nNapameTpoOB AAHHOIO YPOBHA BO3MOXHO CBe4YeHMe uHAaukatopa otkad OT, B AaHHOM
cny4yae Heo6XOAMMO nNpPOBEpPUTbL MNPaBUIIBHOCTb MporpaMMuMpoBaHvsi  (PYHKLMOHAaNbHbIX  GnoKos,
nporpamMmupoBaHue cBsAi3en GNOKOB, YCTaHOBKY M HacTpPOMKY napameTpoB, MNu NOATBEPAUTL elle pa3 Bce
3Ha4YeHUsl AaHHOTO YPOBHS.

7.2.1.2 TMporpammupoBaHue PyHKLMOHaNbLHbIX 6rOKOB

Ha paHHOM ypoBHe nporpammupyeTcs HOMep yHKUMOHanbHoro 6rnoka B nporpamme nonb3oBaTtensd, Tun
6roka (cornacHo 6ubnuoTteke dyHKUMOHaNbHbLIX 6MoKOB), 6a30BbIV agpec napaMeTpoB U MoaudmKkaTop KonuyecTsa
BXOZ0B U/1nv napameTpoB.

Tabnuuya 7.2 — [MpoepamMmuposaHue KOHmMpoJsiiepa

HMC;ES%NE» Oucnnen MAPAMETP [ucnneit [ucnneit
3ABOAHHA BUXI
Howmep ypoBHs 1-it, 2-1 pa3psag 3-in, 4-n paspag A A
00 ...98 00..99* 0000 ... 0600 001 ...012 **
2 Homep 6rnoka Tun 6noka basoBbIvi agpec MoandukaTop
napameTposB KOnuyecTBa BXOA0B
1 napameTpoB.

* CM. 61MbnuoTeky dyHKLMOHaNbHbIX OMOKOB.

** [Ins 6nokoB, KOTOpble He MMeLOT MoaudmkaTopa, 3ToT napameTp Bceraa paseH 001.

7.2.1.3 lMporpammMmupoBaHue cBA3en

Ha paHHOM ypoBHe nporpaMmmMumpyoTcs CBA3u yHKLUMOHanbHoro 6roka B nporpamme nonb3oBaTtens.

Tabnuya 7.3 — [NpoepammuposaHue KOHMposiiepa

HMCI?:I?I:J('(I Ne» Oucnnen MAPAMETP [vcnneli [vcnneii
3ABOAHHA BUXI
Homep ypoBHs 1-i1, 2-1 paspan 3-i1, 4-1 paspan A A
00 ...98 01...99* 0000 ... 0099 01... 12** vnmn
3 -01...-12*
Howmep 6rnoka Howmep Bxoga Howmep 6rioka Howmep BbIxoga **
* 00...N — Bce BxoAa 6nokos ( N — BxogoB)
(N+1) ... (N+M) — Bce cBovicTBa 6noka ( M — cBoWiCTB).

B kaxxgoro 6rnoka gomkHel ObITb CBA3aHbl BCe BXoAa, MHaye OyaeT BbiaaBaTbCsi curHan otkasa (otkas Ne6 —
He NOoAKIYeHHbIN Bxod). Takke MOXHO CBS3blBaTb M CBOWCTBA Onoka, Anst Toro YTobbl B KaXKAOM LMKIe Nporpammbl
3anucbiBaTb B CBONCTBO AaHHOrO 6roka 3HauyeHne HYy>XHOro Bbixoda Apyroro 6roka.

** Tlpn nporpaMMypoBaHuKu CBS3el, Nocrne BBOAA 3Ha4YeHus HoMepa Bbixoga Ha avcnnee BUXIA, HaxaTue
knaeuwu [3aBa.] ycTaHaBNMBaET MHBEPCUIO AAHHOW CBA3K, YTO OTOOpaXKaeTcs CUMBOSIOM «-».
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7.2.1.4 Hactpouka napameTpoB

Ha naHHOM ypoBHe NpOV3BOANTCS HACTpoliKa NapaMeTpoB PYHKLMOHANbHBLIX GIIOKOB.

Tabnuya 7.4 — [NpoepammuposaHue KOHmMposepa

HMC;:::J:NQ» Oucnnen MAPAMETP [ucnneii fncnneii
3ABOAHHA BUXI
Homep ypoBHsi 1-n, 2-1 paspsag 3-i, 4-it paspsig A A
00 ...98 01..99 -9999 ... 9999 000, 001
4 Homep 6rnoka Homep napameTtpa 3HaveHve Paspeluenune
napameTpa N3MEHEeHNs
napameTtpos*

* YcTaHOBKa AA@HHOrO 3Ha4YeHUs paspellaeTt unu 3anpeLlaeTt NpousBoaUTbL U3MEHEeHe JaHHOro napameTpa B
pexume PABOTA. [Ona uaMmepeHuss napameTpa HYy)XHO B pexume paboTbl KOHTponnepa nepeiTu Ha naHemnb
WHAMKALUN U pedaKTMpOBaHUs napameTpoB (OyHKLMOHanNbHbIX 611okoB (cM. n.6.1.2).

CocTosHMe [aHHOTO 3HaYeHus:
000 — 3anpeLleHo M3MeHsITb AaHHbIA napameTp B pexxume PABOTA,
001 — pa3pelleHO M3MeHATb AaHHbIM napameTp B pexume PABOTA.

7.2.1.5 TectTnpoBaHue N KannbpoBKa BXOAOB-BbIXOA0B

Ha paHHoMm YpPOBHE Npon3BOAUTCA TECTUPOBaHNE ONCKPETHbLIX U aHaroroBbiX BXOOOB-BbIXO40B KOHTpONepa,
a TaKkke aBToMaTndeckasd n pydyHasa KaJ'IVI6pOBKa aHanoroBbiX BXOO0B, U KaJ'IVI6pOBKa aHaloroBbiX BbIXO40B.

Tabnuuya 7.5 — [MpoepammuposaHue KOHmMposiepa

Oucnnen .

«Ne» KAHAN Aucnnen NAPAMETP [ncnnei 3ABAHHS Oncnnen
Homep 1-1, 2-i 3-n, 4-n BUXIA
YPOBHA paspan paspsag

01 Howmep Bxoaa XXXX — 3Ha4yeHue BxoaHoro curHana (%) 000
Tect
aHanoroBbIX 01 —1-n BXxog XXXX — 3Ha4YEeHne BXOL4HOro curHana, 001
BXO/10B 4YTO COOTBETCTBYET Hayany wkansl (%)
Al1-Al5 XXXX — 3Ha4YEeHNe BXOOQHOro curHana, 002
YTO COOTBETCTBYET KOHUY Likanbl (%)
02 — 2-n BxoA AHanormyHo 1-my Bxoay
03 — 3-n Bxog AHanoru4Ho 1-my Bxoay
04 — 4-n Bxog AHanoru4Ho 1-my Bxoay
05 — 5-n Bxog AHanoruyHo 1-my Bxogy (komneHcauusi TI1)
02 Homep Bbixoga | xxxx — U3MeHeHue 3HavyeHust Bbixoaa (A, V) 000
Tect 01 — 1-n BbIXOA XXXX — CMeLLleHne BbIxoaa, B % 001
aHanorosoro XXXX — KO3(PPULMNEHT ycuneHus, B eq. 002
Bbixoga AO1 | 02 — 2-i Bbixog, AHanorm4Ho 1-my BbIxogy (Npy HaNMYMM Moaynsi -“-
(AO2-A04 Ha pacwmpeHus)
moayne 03 — 3-11 BbIX0Of, - “
paclumpenmns) | 04 — 4-i1 BbIxos, - “
5 03 Homep Bxoaa 0000 — Bxog, OTKITHOHEH 000
TecTt 01 — 1-1 BXxop, 0001 — Bxog BKMto4eH (NnogaHo =24B)
ONCKPETHbIX 02 — 2-n Bxog AHanorm4Ho 1-my Bxogy
BXOA0B 03 — 3-n Bxoz AHanormyHo 1-my Bxoagy
DI1-DI3 04 — 4-i1 Bxoa AHanornyHo 1-my Bxoay (Mpy HanMuMm moayns
(D14-DI19 Ha pacLmpeHms)
moayne | ... | ...
pacLIMperus) [ 19 — 19-i Bxog AHanormyHo 1-my BxoAy (Npu HanUM4Mn Moayns
pacwmpeHus)
04 Howmep Bbixoga | 0000 — BbIXOA4 OTKIHOYEH 000
Tect 01 — 1-1 BbIX0O[, 0001 — BbIXOA, BKMNOYEH
ANCKPETHbIX 02 — 2-n BbIXOg, AHanorm4Ho 1-my Bbixogy
BbIX0A0B 03 — 3-1 BbIXoA AHanornm4Ho 1-my Bbixoay
DO1-DO5 04 — 4-n Bbixoa | AHanornyHo 1-my Bbixogy
(DO6-DO21 05 — 5-n BbIxOg AHanormyHo 1-my BbIxogy
Ha moAyne 06 — 6-1 BbIxo4 | AHanornyHo 1-my Bbixogy (MpU HaNMMuUKM Moayns
pacLumpeHns) pacLuMpeHus)
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[TpodomkeHue mabnuybl 7.5 — [poepammuposaHue KoHmposiepa
Oucnnen .
Oucnnen MNAPAMETP .
«Ne» KAHAN . Aucnnen
Homep 10, 27 3, 4 Oucnnen SABOAHHA BUXIA
YPOBHA paspsg paspsa
05 Homep Bxopga xxxx — CocTosiHue cumanyeckoro Bxoga 000
ABTOMaTMyeckas kanmbpoBka
AsTomaTtunyec | 01 — 1-11 Bxoq He NpoBOAUTCA
Kas xxxx — CocTosiHne chumanyeckoro Bxoga 001
KanmbpoBka ABTOMaTMYeckasi KanmbpoBka
aHanoroBbIX Hayana LKanbl
Bxogos Al1- Xxxx — CocTosiHMe hr3n4eckoro Bxoaa 002
Al5 ABTOMaTu4eckas kannbpoBska
KOHLa LUKanbl
02 — 2-n BXxof, AHanorn4Ho 1-my Bxogy
03 — 3-n Bxof, AHanorn4Ho 1-my Bxogy
04 — 4-n Bxop, AHanornyHo 1-my Bxogy
05 — 5-n Bxoz AHanornyHo 1-my Bxody (komneHcaums TI1)
06 Homep Bxopna Xxxx — CocTosiHne cmanyeckoro Bxoga 000 — He
PyuyHas kanubposka COXpaHATb
PyyHas 01 —1-n Bxop Ha4ana wwkanbl 001 -
KanmbpoBka COXpaHATb
Havana 02 — 2-n BXog AHanornyHo 1-my Bxogy
LKanbl 03 — 3-n Bxog AHanornyHo 1-my Bxogy
aHanoroBbIxX 04 — 4-n Bxog AHanoruyHo 1-my Bxogy
ZT;-‘JOB Al1- ['05 - 5-j1 Bxog AHarornuHo 1-my Bxogy (komneHcaumst TI1)
07 Homep Bxopna xxxx — CocTosiHne cmanyeckoro Bxoga 000 — He
PyuyHas kanubposka COXpaHATb
PyyHas 01 —1-n BXxog KOHLIA LLKanbl 001 -
KanmbpoBska COXpaHATb
5 KoHUa wkansl | 02 — 2- BXopA, AHanornyHo 1-my Bxogy
aHarorosbIX 03 — 3-n BXxog AHanorn4Ho 1-my Bxogy
BxogoB Al1- | 04 — 4-in Bxog AHanorn4Ho 1-my exoay
AlS 05 — 5-i1 Bxof, AHanornyHo 1-my Bxogy (komneHcaumst TI1)
08 Homep Bbixoga | xxxx — 3HayeHne, nogaBaeMoe Ha BbIXo[ 000 — He
npu kannbpoBke Hayana Lwkansbl COXpaHATb
Py4yHas 01 — 1-1 BbIXOL, 001 -
KanmbpoBka COXpaHATb
Havyana 02 — 2-n BbIxog, | AHanorm4Ho 1-my BbIxogy (NpV HaNMYMK
LwKanbl MOAYNS pacLUMpeHns)
aHanorosoro | 03 — 3-1 BbIXOA AHanorn4Ho 1-my BbIxogy (Npu HanMunm
Bbixoga AO1- MOAYNS pacLUMpeHns)
4 04 — 4-n Bbixog, | AHanorm4Ho 1-my Bbixogy (NpV HaNMYMK
(AO2-A04 Ha MOZyNsi pacLUMpPeHmst)
mopayne
pacLunpeHus)
09 Homep BbIxoaa | xxxx — 3HayeHne, nogaBaeMoe Ha BbIXO[ 000 — He
npv KannMbpoBKe KOHLA LLKanbl COXpaHATb
Py4ynas 01 — 1-n BbIXOA 001 -
KanmbpoBka COXpaHATb
koHUa wkanbl | 02 — 2-n BbIxoA | AHamorMyHo 1-my BbIxoAy (Npv Hanuymm
aHanoroBoro MoAyns paclunpeHus)
Bbixoaa AO1- | 03 — 3-it BbIxog, | AHanorMyHo 1-my BbIxomy (MPY HanU4Mm
o MOZYIsi pacLUMPEHMs!)
(AO2-AO4 Ha [ 04 — 4-i BbixoA | AHAmMOMM4HO 1-my BbIXOAy (Mpw HanNUuun
moayne MOZYNSA pacLUnpeHuns)
paclmnpeHns)
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OkoH4aHuUe mabnuybi 7.5 — [poepammuposaHue KoHmposaepa

AOucnnen .

«Ne» KAHAN Rucnnen MAPAMETP [vcnnei 3ABAHHS Oucnnen
Homep 1-i4, 2-11 3-i1, 4-n BUXiA
YPOBHA pas3psa paspsa

10 01 0000 - 0059 000 — He
- CeKyHApl COXpaHATb
Kannbposka 001 -
Tanmepa COXPaHATb
pearnbHOro 02 0000 — 0059 000 — He
BpEMEHU - MUHYTBI COXpaHATb
001 -
COXpaHATb
03 0000 - 0023 000 — He
- Yyachbl COXpaHATb
001 -
COXpaHATb
04 0001 — 0007 000 — He
5 - OeHb Hepenu COXpaHATb
001 -
COXpaHsATb
05 0001 — 0031 000 — He
- yncno mecsua COXpaHATb
001 -
COXpaHATb
06 0001 - 0012 000 — He
- mecsy, COXpaHATb
001 -
COXpaHsATb
07 0000 — 0099 000 — He
-rog (2000 — 2099) COXpaHATb
001 -
COXpaHATb

http://www.microl.ua e MUK-51H ver. 51.85 o [1PMK.421457.006 P31 u3m. 2.04 22.01.2015



000 "AMTOPI" +7(4722)40-00-02 amtorg.com.ru

58

7.2.1.6 CucrtemHble napameTpbl

Ha gaHHOM ypoBHe Npon3BOAMTCS HacTpOMKa CUCTEMHBIX MapaMeTpoOB KOHTpOSSiepa U KOHTPOSb owmnbok.

Tabnuya 7.6.1 — [poepammupogaHue KOHmMposnepa

ucnnen .

«rﬂ» KAHAN Avcnnei NAPAMETP 3 Ovcnneit
Homep — - - Ouncnnen 3ABOAHHA BUXIO
YPOBHS 1-i, 2-n paspsaa 3-1, 4-n paspsag

01 01 00.xx 000
CuncTtemHble napameTpbl Bepcus roe:
nporpamMmmMHoOro 00 — kog Mmogenu
obecneyeHus KOHTponnepa
XX — HOMEp Bepcum
02 0000 — 0015 (cm. 000
Koo mogenu mogyns | npumevaHue *1)
pacLmpeHus
(cm.cTpaHumuy 8)
02 01 0000 — 0255 000
MapameTpbl ceTeBoro CeTeBovi agpec (0000 — OTKNHOYEH OT CETH)
obmeHa 02 XXXX 000
CKOpOCTb CeTeEBOrO 0000 - 0012,
obmeHa, 6ut/cek roe:
0000 — 2400
0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
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 000
MpoTtokon obmeHa** | (ctaHgapT «Mukpony)
0001 - Modbus RTU
(ctangapt «Modicony)
05 0000 — «3-2-1-0» 000
Mopsipok 0001 — «1-0-3-2»
cnegoBannsa™ 0002 — «0-1-2-3»
03 01 XXXX 000
Pecypc cuctemsl CBobGoaHast namMaTb 0000 — 0400 *2
nporpamm
02 XXXX 000
CeobogHas namsTb 0000 — 0800 **
BbIXOAHbIX
pPEerMcTpoB
03 XXXX 000
CBobGoaHast namMaTb 0000 — 0640 *2
napameTpoB
(cBowncTB)
04 00-99 0000 — 0002 000 —999
CucTtemHble ownbkm Homep owwmnbkm Tun owmnbku Kop owmnbkn
(konnyecTBO Cwm. Tabn.7.6.2 Cwm. Tabn.
oLWMBOoK) 7.6.2

*1 Mpu nogkntoveHHbIX Moaynsx pacwupenuss MP-51-11 n MP-51-16 Heobxogumo ykasbiBatb 11 Homep

moayns, npu MP-51-13 n MP-51-17 Heobxoaumo ykasbiBaTb 13 HOMep Moaynst U Npu nogknioyYeHHbix MP-51-15 u MP-
51-18 Heobxogumo ykasbiBaTb 15 HOMep moayrns.

*2 B AaHHOM MapameTpe yKasblBaeTCs KONMMYECTBO 3anuncen, ogHa 3anucb paBHa 4 6aiita (Hanpumep, HoMep
©noka, HoMep Bxoda, Homep 6roka, HoMep BbIxo4a).
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Tunbl (koabl) cUCTEMHbIX U Nnporpammupyembix OLLUUBOK,
MHAULMPYEMbIX Ha YpoBHe 6, noaypoBHA 04, ykasaHHbIX B Tabnuue 7.6.1

Tabnuya 7.6.2 — Tunbl cUCMEeMHbIX U rpo2pamMmMupyemMbix oWUbOK KOHmposnepa

Tun Kop n M
ownBKN | ownbku pyYMHa OWMOKKN eToA ycTpaHeHUs olwnoKu

01 Owwnbka aHanorosoro Bxoaa Al1 YcTpaHUTb NPUYMHY BbIXOAa cUrHana 3a
CuvrHan Ha Bxoge BbllLlen 3a AnanasoH AvanasoH LuKanbl ( unu kanubposaTb LKany)
LuKanbl

01 T I Ty

05 Owwnbka aHanorosoro Bxoga Al5 | ... ...
CuvrHan Ha Bxoge BbllLlen 3a AnanasoH
LUKansbl

01 Owwbka npu obpaLleHnn K BHELLHEN 1. BbIKNOUYNTL, @ 3aTEM BKITHOYUTL KOHTPONNep
3HeproHesasucumon namatn EEPROM 2. 3amMeHUTb Moayrb pacLuMpeHus

02 Owwbka npu obpalleHn K Tanmepy 1. BbIKNOUYNTL, @ 3aTEM BKITHOYUTb KOHTPONNep

peanibHOro BpeMeHun Mmoayna npoueccopa

03 Owwubka npu obpateHmm k yany LIAM AO2 1. BbIKMOUMTL, @ 3aTEM BKITHOYUTL KOHTpPONep
2-ro kaHana moayns paclumpeHus 2. 3ameHUTb MOayMb pacLUMpeHUst
04 Owwbka npu obpalyeHun k yany LIAM AO3 1. BbIKNOUYNTL, @ 3aTEM BKITHOYUTb KOHTPONNep
3-ro kaHana moayns paclupeHus 2. 3amMeHUTb Moayrb pacLuMpeHus
05 Owwbka npu obpalyeHum k yany LIAM AO4 1. BbIKNOUYNTL, @ 3aTEM BKITHOYUTL KOHTPONNep
02 4-ro KaHana Moayns paclmpeHust 2. 3amMeHUTb MOayMb pacLUMpEHUst
06 Owwmbka npu obpalleHnm K y3ny kaHarnos 1. BbIKNoYnNTb, @ 3aTEM BKITHOYUTb KOHTPONNEp
AVCKPETHOro BBOAA/BbIBOAA MOAYNS 2. MpoBepuTb NPaBUITbLHOCTb YKa3aHWst Moaynst
pacwmpenus 1 rpynnbl (1-8 AUCKPETHBIN pacwmpeHus (NyHKT MeHto 6.01.02)
BBO//BbIBOA) 3. 3amMeHnTb MOAYNb pacLUMpPeHns
07 Peseps
08 Owwmbka npu obpalLeHnm K y3ny kaHarnos 1. BbIknounTb, @ 3aTEM BKITHOYUTb KOHTPONNEp
AVCKPETHOro BBOAA/BbIBOAA MOAYNS 2. MpoBepuTb NPaBUITbHOCTb YKa3aHUst Moaynst
pacwmpeHus 2 rpynnbl (9-16 OANCKPETHbIN pacwmpeHus (NyHKT MeHto 6.01.02)
BBO//BbIBOA) 3. 3ameHuTb MOAYNb paclUMpeHns

7.2.1.7 KoHTponb oTKa3oB

Ha gaHHom YPOBHE Npon3BOANTCA KOHTPOJIb OTKA30B Npu nporpaMmMmnpoBaHun.

Tabnuuya 7.7.1 — [NpoepammuposaHue KoHmposepa

ﬂ"ci?:ﬁifl Ne» Oucnnen MAPAMETP [vcnneli [vcnneli
Homep ypoBhs 1-i1, 2- paspan 3-i, 4-it paspsn 3ABAAHHS BUXIA
00 ...99 01...05 XXXX XXX
Homep oTkasa Twn (kopg) oTkasa — CnyxebHas CnyxebHas
(konunyecTBo cM. Tabn.7.7.2 nHdopMauus UHdopMaLuus
OTKa30B) 06 0000-0099 0000-0099
Tun (kog) oTkasa — Homep 6rnoka Homep Bxoga (He
cM. Tabn.7.7.2 NOAKIOYEHHOI0)
7 07 0000-0099 0000-0099
Tun (kog) oTkasa — Homep 6Grioka ' Homep Grioka '
CcM. Tabn.7.7.2
08 0000-0099 0000-0099
Twun (kog) oTkasa — Homep 6roka Homep Bxoaa 6noka
cMm. Tabn.7.7.2 nporpammMmpyemoro
oTKasa
MpumeyaHune!

*1. Ha paHHbIX Ancnnesx ykasbiBaeTcsa HoMepa 6510KoB, B KOTOPbIX HA 3Tane nporpaMmM1MpoOBaHNUsS MPON30LLSIO
«nepekpbITe» obracten agpecoB NapameTpoB.

Meperitn B pexum «paboTbl» MNpUM HaNMYMM OTKA30B HEBO3MOXHO. WX HYyXHO wucnpaBuTb B pexvume
nporpaMMMpoOBaHUs.
Owmbkm (1abn.7.6.2) MOXHO BUAETb U B peXuMMe «paboTbi». [Ns 3TOro Hy>XHO NEPEVTU B PEXUM NaHenu
OTKa30B 1 OLLINBOK:
ow ot
(0o o o o o o = 0O)

Mpu aTtom ByaeT BO3MOXHOCTb MPOCMOTPETb MO NOPsSiAKY koAbl Bcex owmbok. Ha aucnnee O6ymet BUAHO
KONMMYeCTBO OLUMOOK, HOMEP OLLUMOGKM, TUN U KO OLWMOKKM (CM. pUCYHOK 7.3).
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Aucnnen It 10
NAPAMETP e, 1t 1
Konu4ecteo Howmep

OWHBOK OWHBKKH
Ouennen ) 1 o 7177 1 | Aucnnei
3IABJAHHA o rar o BUX1]

Tun 1 1 I{up'
OWHDKK OWHD KK

PucyHok 7.3 - Indukauyusi napamempos HacmpouiKu 8 pexume poboma

Tunel (kopabl) OTKA3OB,
MHAMLUPYEMBbIX Ha YPOBHe 7, yKa3aHHbIX B Tabnuue 7.7.1

Tabnuya 7.7.2 — Turbl 0MKa308 KOHmMposnepa

Kon oTka3sa MpuunHa oTkasa MeToa ycTpaHeHus oTKa3a

01 OTKa3 3HeproHe3aBMCMMOW BHELUHEN 1. BbIKMOUnTb, @ 3aTeM BKITHOYUTL KOHTPOMNep
EEPROM

02 Owwubka Npn TECTUPOBAHNM U AMArHOCTUKE 1. BbIkNtounTb, @ 3aTEM BKITHOYUTb KOHTpONNIep
O3Y (RAM, onepaTvBHON NamsaTH)
npoLeccopa Ha aTane HayanbHowm
WHMLUManu3aummn KoHTponnepa

03 He cooTtBeTCcTBUE KOHTPOMNbLHOW cymMmmbl CRC 1. Haintu n yctpaHnTb HeCooTBETCTBME B
obnacTv pegakTMpoBaHus KoHurypauum un nporpamme nnbo, ecnn He HYXXHO YCTPaHsITb
KOHTpOnbHOM cyMMbl CRC MCNOMHUTENBHOIO | HECOOTBETCTBME - BbIKITIOUNTb, @ 3aTEM BKIOUYUTD
mMoayns KOHTponnep.

2. BbINOnMHUTBL BBOA, CUCTEMHbIX NapameTpoB
nporpammbl nonb3oBatens (yposeHb 1). Mpu
3TOM 3arpy3ska Ha ypoBHe 1 KOHTponupyeT ob6bem
ncrnonb3yemon NnamaTu, CBs3n 6rokoB 1 camy
nporpamMmmy nornb3oBaTens.

04 He cooTtBeTcTBUE KOHTPOMBLHOW cyMmMbl CRC 1. BeInonHUTL onepauumio coxpaHeHus (Cm.
3arpy>KeHHON Nporpammbl NOMb30BaTENS U YpOBEHb 8), ecrivm HECOOTBETCTBUE JOMKHO ObITh
KOHTpornbHow cymmbl CRC coxpaHeHHOoN COXpaHeHo.
nporpammbl Nonb3oBaTens

2. Ecnn He HyXXHO yCTpaHsiTb HECOOTBETCTBUE -
BbIKMIOYMTb, @ 3aTEM BKIHOYUTb KOHTPOMEep.

05 Owwmbka koHTponbHol cymmbl CRC 1. BbIknounTb, @ 3aTeM BKIHOYUTL KOHTpONep
NCMONHSEMON NporpaMMbl NONb30BaTeNs B AN MHMLManM3aummn TeCTOB HavarnbHOW 3arpy3ku
O3Y (ocyLuecTBNeHne KOHTPONS BO BpeMs KOHTponnepa
paboTbl)

06 OTka3s nporpaMmebl Nonb3oBaTens 1. MNpw BO3HMKHOBEHMM JAHHOIO OTKa3a Ha
He noaknoYeHHbIn BXoA WHOMKaLUN ykasbiBaeTcs Homep 6rnoka u Homep

HeNoAKMKYeHHOro Bxoaa. Hantn n yctpaHnts
OLINBKY KOHhUrypauum cesasen yHKUMOHaNbHbIX
6r10KOB.

07 HenpasunbHoe pacnpegeneHve 6a30BbIx 1. lMpn BO3HUKHOBEHMN AAHHOIO OTKa3a Ha
aapecoB (PyHKLMOHAanNbHbIX 6NOKOB WHOMKaLuM ykasbiBaeTcs Homepa 6nokoB ¢
(coBnageHne 6a30BbIX aApecoB B coBnaBLMMK 6a3oBbIMKU agpecamu. Hantu n
Heckonbkmx G6rokax) yCTpaHUTb oWwWnbKy KoHUrypaumm

yHKUMOHaNbHbIX 6I10KOB.

08 Mporpammupyembii 0Tka3 1. JlokannsoBaTb HEUCMNPABHOCTbL COrNacHo

3anporpaMMUpPOBaHHON Normke paboThl
dhopMMpoBaHus NporpaMMUpyeMbIX OTKa30B
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7.2.1.8 CoxpaHeHue nporpamMmmMbi NONbL30BaTeNA U HAaCTPOEK B IHEProHe3aBMCUMOMN NaMATH

Ha gaHHOM ypoBHe MpPOM3BOOMTCH COXpaHeHMe nporpammbl MOMb3oBaTeNd, HAcTPOeK M napameTpoB B
3HEeproHe3aBMCMMON NaMATN KOHTporepa.

Tabnuya 7.8 — [MpoepammuposaHue KoHmposaepa

HMCI?:I?I:J('(INQ» Oucnnen MAPAMETP [ucnneii fncnnei
3ABOAHHA BUXI
Homep ypoBHs 1-i1, 2- paspan 3-i, 4-it paspsig A A
00...98 01...98 0000 — 000
He 3anucbiBaTh B
WHankaums WHankaums 3HEeproHe3aBUCUMYIO
3aflaHHoro 3aeCTBOBaHHOIO namsTb
8 Konuyectea 0510kOB KonuyecTtsa 6nokoB
0001 - 000
3anucaTtb B
3HEpProHe3aBNCUMYHO
namMsitb
MpumeyaHwue.

M3meHeHne B pexume PABOTA HekoTopbix napameTpoB HE TpebyeT komaHabl COXpaHeHNs Ha ypoBHe 8.

1) OnepaTuBHbIX NapaMeTpoB (pexumbl paboTbl PErynsaTopoB, LIAroBbIX MPOrpamm, 3HayYeHue 3adaHHON
TOYKW perynstopa, 3Ha4eHne aHanoroBoro BbIXOAHOrO BO3AENCTBUSA perynstopa B py4HOM pexvme).

2) MNapameTpoB (hyHKLMOHAmNbHbIX 6G1TOKOB, U3MEHEHUE KOTOPbIX Pa3peLLeHo Ha YPOBHE 4.

3) WN3vmeHeHne napameTpoB yHKUMOHamNbHbIX 6nokoB no cetn (B pexume PABOTA u B pexume
NMPOrPAMMNPOBAHWE).

4) HekoTopble Bbixoga 6GroOKOB Takke OCTalOTCA HEU3MEHHbIMU MOCME BLIKNIOYEHUS KOHTponnepa. J9TO
BbIx04a G1IOKOB HAaKOMMEHMs (CYHETUYUK U UHTErpaTop).

3anomuHaHue cneayoLmx napamMmeTpoB MPOMCXOAUT aBTOMATUYECKN:

N3Y (EEPROM, FLASH) "2
[Mporpamma nonb3oBaTens <
*2
[MapameTpbl nporpammel P *3
rnonb3oBaTens N
CurcTeMHbIE NapameTpsl < {
[+ =
A 4
o3y
Mporpamma nonb3oBaTtens
MapameTpbl Nporpammbl

nonb3oBaTens

CucTteMHble napamMmeTpbl

*1. KonuposaHue n3 MN3Y B O3Y npoucxoanT nocne BKIOYEHUS MUTaHWS KOHTPOMmepa, a Takke eCcnu rno Kakow To
npu4MHe ucnop4yeHa paboyas nporpaMma nonb3oBaTens.

*2. 3anuck nporpaMMmbl nonb3osaTens B [3Y npoMcxoauT npy CoOXpaHeHnn Ha ypoBHE NporpamMmmMupoBaHns 8.

*3. Mpu paboTe KoOHTponnepa 3anucb napameTpoB nporpammbl B M3Y npoucxoouT TONbKO ANS OonpeaeneHHbIX
6rokoB. 3annMcb NPOM3BOAUTCA UMKIMYECKU MO BPEMEHW UMW NPU U3MEHEHWM CBOWCTBa Onoka (Mpy M3MEHeHUU
CBOWNCTB C nporpammHoro naketa ALFA ceorictBa aBToMaTtnyecku 3anucbiBatotca B M3Y n B O3Y, npu nsmeHeHun
napaMeTpoB U3 MepedHelr MNaHenu KOHTPOnnepa CBOWCTBA 3anucbiBaloTcs Tonbko B O3Y, ecnv HyXXHO 4YTOObI
U3MEHEHHblEe CBOMCTBA OCTaNMCb B CUIE U NpY CneayoLeM 3amnycKy KOHTponsepa, Hy)kHO 3anucaTb nporpammy Ha 8
YPOBHE).

*4. 3anuck B 13Y npousBoauTca aBToMaTnyecku. MNoa cuctemMHbiMM napameTpamu pasymeeTcsd 6 ypoBeHb pexuma
nporpammMmpoBaHns KOHTponnepa.
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8 YkasaHue mep 6e3onacHocTu

8.1 K skcnnyaTtaumm koHTpornnepa MUK-51H ponyckaiTca nuua, MMetowmne paspelleHne ans paboTbl Ha
anekTpoycTaHoBKax HanpshxeHnem oo 1000 B n n3yumBLuMe pykoBOACTBO MO 3KCNyaTaumuy B NOIHOM obbeMe.

8.2 OkcnnyaTtaumsa koHTponnepa MMWK-51H paspelwaetca npu  HanmMuMu UHCTPYKUMU MO TEXHUKe
6e3onacHoCTW, YTBEPXAEHHON NpeanpusaTnemM-noTpedbutenem B yCTaHOBIEHHOM MOPSAKE U yunTbiBaoLWen cneumduky
NPUMEHEHNs KOHTponnepa Ha KOHKpeTHOM obbekTte. [pu akcnnyatauuym Heobxogumo cobnogatbe TpebosaHus
pevicteytowmx npasun MT3 n MNTHB ana anekTpoycTtaHoBOK HanpsixeHnem Ao 1000B.

8.3 KoHtponnep MWK-51H porxkeH akcnnyaTtmpoBaTbCsi B COOTBETCTBUM C TpeboBaHUSIMM OENCTBYIOLLMX
"MpaBun yctponcraa anekTpoyctaHosok" (M1YJ).

8.4 Wcnonbayite HanpskeHuss nutanua (220B/50My, nepemeHHoro Toka unu 24B nocTosiHHoOro Ttoka),
cooTBeTCTBYOLWME TpeboBaHUsIM K anekTponutaHuio Ansa koHTpornnepa MUK-51H. MNpu nogavye HanpsXeHWUs NUTaHWs
HeobXxoaMMoe ero 3HayeHne J0IMKHO yCcTaHaBnmMBaTbes He bonee, Yyem 3a 2-3 cexk.

8.5 Bce MOHTaxHble U npodwunakTuyeckne paboTbl [OIMKHbI MNPOBOAMTBCA MNPU  OTKIOYEHHOM
3NEKTPONUTaHUN.

8.6 3anpelyaeTcs NnogknoYaTh U OTKMOYaTh COEAUHUTENUN NPY BKIKOYEHHOM 3M1EKTPONUTaHU.

8.7 TwaTtenbHO npousBoauTe noAkMYeHWe c cobniogeHnemM MONSAPHOCTM BbIBOAOB. HenpaBunbHoe
NoAKMYEHNE UMM MOOKMIOYEHNE pPa3beMOB MNPU  BKIIOYEHHOM MUTAHUM MOXET MPUBECTU K MOBPEXAEHMUIO
3NEKTPOHHbIX KOMMOHEHTOB KOHTPOMepa.

8.8 He nogknoyanTe Hemcnonb3yemMble BbIBOAbI.

8.9 lMpu pasbopke KoOHTponnepa ANA ycTpaHeHus HewcnpaBHocTew koHTponnep MWK-51H pomkeH 6biTb
OTKITHOYEH OT CETU ANEKTPONUTAHUS.

8.10 MNpwu n3eneveHun KOHTPONNepa u3 Kopryca He npuKkacamTecb K ero areKTpuyYeckMM KOMMOHEHTaM U He
noaseprante BHyTPEHHME Y3nbl K YacTu yaapam.

8.11 Pacnonarante koHTponnep MWK-51H «kak MOXHO [Janee OT YCTPOWCTB, TEHEPUPYHOLLNX
BbICOKOYACTOTHblE  M3nyyeHus (Hanpumep, BY-neun, BY-cBapoyHble annapaTtbl, MaluHb, WK  NpuMBopbI
UCMOonb3yHLLMe MMNYNbCHbIE HanNpskeHUs) Bo n3bexaHne cboes B paborTe.

9 MNMopapok ycTaHOBKM M MOHTaxa

9.1 O6wme yKasaHus

KoHTtponnep MMNK-51H paccuntaH Ha MoHTax Ha penbc DIN35x7.5 EN50022 cornacHo puc. 9.1.

Pucyrok 9.1 — lNonoxeHue MUK-51H npu moHmaxe He DIN-Penbc

9.2 TpeboBaHUA K MeCTy YyCTaHOBKMU

KoHTtponnepbl MUK-51H gomkHbl ycTaHaBnMBaTbCA B 3aKpbITOM B3pbiBOGEe30nacHoOM M noxapobe3onacHom
NOMEeLLEeHUN.
YcnoBus akcnnyaTauum KOHTPOITNIEPOB HE XyXKe CrieayHoLnX:
* TemnepaTypa okpyxatoLero Bosgyxa ot muHyc 40 go nntoc 70°C;
* OTHOCcUTEenbHas BnaxHocTb oT 40 0o 95 %;
* aTmMocepHoe gasnexue ot 85 go 106,7 kla;
* 0OMKHA ObITb 3aLLMTa OT BNUSIHUS BHELLHUX MarHUTHbIX Nonei ¢ HanpsiXeHHocTblo 6onee 400 A/w;
* JOMKXHa OTCYTCTBOBaTb BUBpaLns MeCT KpenrneHusi ¢ YacToTou Beiwe 25 My u ¢ amnnutygon 6onee 0,1 mMwm;
* OKpy)XatolLLasi cpefa He AOIMKHa coaepXaTb arpecCuMBHBIX MapoB U ra3os.
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9.3 CoepuHeHWe KOHTponsiepa ¢ BHELWHUMM YCTPOMCTBAMM

KabenbHble cBsian, coeguHsiowmne koHTponnepsl MUK-51H ¢ gatynkamu n MCnonHUTENbHLIMY MEXaHU3MaMMu,
MOAKI0YAKTCH K HUM Yepes pazbeMbl NMOAKIIOHMEHUS Lienell BBOAA-BbIBOAA COMMAcHO NPOEKTY aBToMaTM3aumn B Buae
KabenbHbIX CBS3E U XKXIyTOB BTOPMYHOW KOMMYTaLUN.

MoaknioveHne ocyLLecTBNSAETCA C NMOMOLLLID CoeaMHUTEenen Ha ocHoBe GEe3BUHTOBbLIX MNOCKO-MPYXKUHHBIX
knemMM. Twnbl MPOBOAHMWKOB, MOAKMOYAEeMble K OE3BUHTOBbLIX MMOCKO-MPYXUHHBIM KIEMMaMm:  OOHOXMIIbHbIE,
MHOTOXMWMbHbIE, MHOTOXWIbHbIE  TOHKOMPOBOSOYHbIE (B TOM 4MCNe C  YNIIOTHEHHO-3aXaTbiMU  Xuramu),
TOHKOMPOBOJIOYHbIE C KOHLEBOW BTYNMKOW WM CO LWITUATOBBIM KabenbHbIM HaKOHEYHUKOM. XapaKTepuCTUKU
pasbeMHbIX coeanHuTenei (pasbeMOB-KIEMM) U KNEMM, YCTaHaBMNMBaEMbIX Ha KOHTEOJ'IJ'IepZ

* ceyeHune noaknto4aeMbix NPpoOBOgHUKOB 0,08 - 2,5 mm7,
* rnybuHa 3a4nCTKN NPOBOAHUKA (ANMHA BTYMKW, LWTUDTA) 5-7 MM,

* MakcMmMmarnbsHoe HanpsxeHue 250 B,

* HanNpsHkeHue n3onsaumMm Mexay Krnemmamm 4 kB,

* MaKcUMarnbHbIA TOK Yepes Knemmy 12 A.

Mpoknagka kabenen u XXryToB [OJKHA OTBeyaTb TpeboBaHuaM pewnctBylowmx «[lpaBun ycTporcTea
anekTpoycTtaHoBok» ([1Y3). He ponyckaeTtca o6beanHATe B ogHOM kaberne (B xryTe) uenu, no KoTopbiM NepeaatTcs
BXOAHblE aHANOroBble N CUMbHOTOYHbIE BbIXOAHbIE ANCKPETHbIE (MMMYIbCHbIE) CUrHanMbI.

OKpaHupoBaTb BXOAHblE W BbIXOAHblE AUCKpeTHble (MMNynbCHble) KabenbHble uenu He TpebyeTcs.
HeobxogmMmocTb B akpaHMpoBaHumM kabensi, MO KOTOPbIM NepeAaeTcs aHanorosasi MHGOpMaUms, 3aBUCUT OT ANUHbI
CBS3el M OT YPOBHS NOMEX B 30HE NPOKNaaku kabens.

CeTeBoe HanpsikeHue anekTponutaHus koHTponnepoB MUK-51H nogaetcs YyepeB BHELLUHWA CUIOBOW LT,
060py0BaHHbI aBTOMATUYECKMMM BbIKIHOYaTENAMU.

Bnokun koHTponnepos MWK-51H, gaTumMkm m uCnonHUTENbHbIE YCTPOWMCTBA, BXOASWME B OOWH KOHTYP
perynupoBaHus WnM ynpaBneHUs, [OOMKHbl OblTb OTHECEHbl («NpMBSA3aHbI») K OOHOMY aBTOMAaTUYECKOMY
BbIKIOYaTenNHo.

MapameTpbl CETU aNeKTpoNUTaHusa — ogHodasHasa ceTb NepeMeHHOro Toka HanpsbkeHnem oT 110B go 242B u
yactoton (50 + 1) Ny mnm o1 20 go 28 B, B 3aBUCUMOCTM OT 3akasa.

Bce 6noku koHTponnepos MUK-51H gomkHbl ObITb 3a3eMreHbl NPOBOAOM cedeHus He meHee 1,5 MmZ.

CxeMmbl BHELLHNX coeanHeHun npusoaaTcs B rnase 10.

BHelwHUN BUQ M ra6apMTHbIe pas3mMepbl

MUK-51H

PucyHok 9.2- BHewHuli 8ud u eabapumHbie pasmepsl koHmporsnepa MUK-51H
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10 OpraHnsauua BBoga-BbiBoaa nHdopmauuu.
BHewHne coeagnHeHuns

10.1 BHewHue nogknoveHuns koHTponnepa MUK-51H

Yepes coeanHnTenbHble pasbeMbl MOAKMOYAKTCA LENW, K KOTOPbIM OTHOCATCS:

¢ aHanoroBble BXOAbl; * aHaNoroBbIN BbIXOS;

* ANCKpPEeTHbIE BXOObl; * ANCKPETHbIE BbIXO4bl;
* uenn nnTaHna AUCKPEeTHbIX BbIXOO0B, * MHTepd)eVIC;

* Luenb NNTaHna KOHTposnepa; * MoAynb paclnpeHua.
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Pucyrok 10.1 - Hymepauusi Knemm u cueHansi koumponnepa MUK-51H

10.1.1 MopknioyeHUe aHaNoroBbIX BXO40B

MonoxeHne nepembliyek Ha nnaTe npoueccopa Ans HACTPOMKM PasfnyHbIX TUMNOB BXOAHbLIX CUrHanoB
npusegeHo B Tabn. 10.1.

MNpeobpazoBaHue curHanoB NocTosiHHOro Toka 0-5 MA, 0(4)-20 MA 1Ny cUrHanoB MOCTOSIHHOTO HanPsPKEHWs
0-10 B ocyLuecTBnsieTcs ¢ NOMOLLbI0 HOPMUPYIOLLMX PE3NCTOPOB, BXOASALUMX B cocTaB u3genus. Beibop curHana 0-20
MA unn 4-20 MA ocyLLeCcTBNAETCS NPOrpaMMHO C MOMOLLbIO PyHKLMOHaNeHOro 61oka aHanoroBoro BBOAA.

Kaxxgbin aHanorosblii BXOA ranbBaHWYECKM M30NMPOBAH OT APYIMMX aHanoroBbiX BXOAOB W ApYyrux Lenen
KOHTpornnepa.

BHumaHue!
[Mpu nogknoYeHn aHanoroBoro BXOAHOIO CUrHamna npoBepbTe Ha MoAyrie YCTPOWCTBa CBA3N C OObEKTOM YyCTaHOBKY
nepemMblyek BblbOpa BXOAHbIX curHanoB 6rokoB nepemblyek JP1 — JP4 1 J3 — J6 B COOTBETCTBMM C yKa3aHHbIM B
Tabnuuax 10.1 1 10.2. MNonoxeHve nepemMblyek nokasaHo Ha pucyHke 10.1.1.
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Tabnuya 10.1 - [MonoxeHue nepembivek JP1 — JP4 Ha npoyeccopHou nname 01 HACMPOUKU aHano208bix 8xo0oe Al1 — Al4
TN BXOAHOO CUrHana Bxon Al1 Bxon Al2 Bxop Al3 Bxon Al4
Mepembiyka JP1 | MNepembliuka JP2 | lNMepembiyka JP3 | MNepemblyuka JP4

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]
0-10B,0-5B,0-1B [2-4], [5-7] [2-4], [5-7] [2-4], [5-7] [2-4], [5-7]
0-2 B, 0-200 mB, 0-100 mB,
0-75 B, 0-50 MB [1-2], [5-7] [1-2], [5-7] [1-2], [5-7] [1-2], [5-7]
Latuvku TCM, TCT, Pt [1-2], [5-7] [1-2], [5-7] - -
Tepmonapb! T [1-2], [5-7] [1-2], [5-7] - -

MpumeyvaHus.

1. MonoxeHne nepembivek JP1 - JP4 ons HacTponku aHanoroBbix Bxogos Al1 - Al4 pgomxHo
COOTBETCTBOBaTb HOMEpPY CBONCTBA (PYHKLMOHANbLHOro Broka aHanoroBoro BBoga OTBEYaloLLlero 3a Tmn
BXOOHOTO cUrHana.

2. CmelleHne BxogHoro curHana 4-20mMA ycTaHaBnNMBaeTCsi NPOrpaMmHoO.

Tabnuya 10.2 - [MonoxeHue nepembiyek J3 — J6 Ha npoyeccopHol rnname 018 HacmpoUKU aHano2oebix 8xo008 Al1 u Al2

lMonoxeHne nepemblyek AN aHarnoroBbIX BXO40B
Twin BXOAHOro curHana unm Tmn gaTyvka Bxopg Al1 Bxop Al2
J3 J4 J5 J6
0-5 mA, 0-20 MA, 4-20 MA [1-2] [2-4], [8-10] [1-2] [2-4], [8-10]
0-10B,0-5B, 0-2B [1-2] [2-4], [8-10] [1-2] [2-4], [8-10]
0-1 B, 0-200m B [1-2] [7-8], [2-4] [1-2] [7-8], [2-4]
0-100 mB [1-2] [7-8], [9-10] [1-2] [7-8], [9-10]
0-75 vB [1-2] [5-6], [9-10] [1-2] [5-6], [9-10]
0-50 mB [1-2] [5-6], [7-8] [1-2] [5-6], [7-8]
TCM 50M, W440=1,428, -50°...+200°C, 3-x npos.. [3-4] [5-6], [2-4] [3-4] [5-6], [2-4]
TCM 100M, W490=1,428, -50°...+200°C, 3-x npos. [3-4] [7-8], [2-4] [3-4] [7-8], [2-4]
TCM rp23, W400=1,428, -50°...+180°C, 3-x npos. [3-4] [5-6], [2-4] [3-4] [5-6], [2-4]
TCIM 50M, W400=1,391, -50°...+650°C, 3-x npos.
P50 o = 0,00390, 0,00392, 3-X NPOB. [3-4] [7-8], [2-4] | [3-4] | [7-8], [2-4]
TCIT 10001, W4g0=1,391, -50°...+650°C, 3-x npos.
Pt100 o = 0,00390, 0,00392, 3-X NPOB. [3-4] [9-10], [2-4] | [3-4] | [9-10], [2-4]
TCIT rp21, W49=1,391, -50°...+650°C, 3-x npoB.. [3-4] [7-8], [2-4] [3-4] [7-8], [2-4]
TCM 50M, W,,=1,428, -50°...+200°C, 4-x npoB.. [1-2] [5-6], [2-4] [1-2] [5-6], [2-4]
TCM 100M, W,0,=1,428, -50°...+200°C, 4-x npoB.. [1-2] [7-8], [2-4] [1-2] [7-8], [2-4]
TCM rp23, W;=1,428, -50°...+180°C, 4-x npos. [1-2] [5-6], [2-4] [1-2] [5-6], [2-4]
TCIM 501, W490=1,391, -50°...+650°C, 4-x npos.
P50 o = 0,00390, 0,00392, 4-X NPOB. [1-2] [7-8], [2-4] | [1-2] | [7-8], [2-4]
TCIT 1000, W4g0=1,391, -50°...+650°C, 4-x npos.
Pt100 o = 0,00390, 0,00392, 4-X NPOB. [1-2] [9-10], [2-4] | [1-2] | [9-10], [2-4]
TCIM rp21, W490=1,391, -50°...+650°C, 4-x npoB.. [1-2] [7-8], [2-4] [1-2] [7-8], [2-4]
Tepmonapa TXK (J), 0°...+1100°C [1-2] [5-6], [7-8] [1-2] [5-6], [7-8]
Tepmonapa TXK (L), 0°...+800°C [1-2] [5-6], [7-8] [1-2] [5-6], [7-8]
Tepmonapa TXKH (E), 0°...+850°C [1-2] [5-6], [7-8] [1-2] [5-6], [7-8]
Tepmonapa TXA (K), 0°...+1300°C [1-2] [5-6], [7-8] [1-2] [5-6], [7-8]
Tepmonapa TIMM10 (S), 0°...+1600°C [1-2] [1-2], [8-10] [1-2] [1-2], [8-10]
Tepmonapa TIMP (B), 0°...+1800°C [1-2] [1-2], [5-6] [1-2] [1-2], [5-6]
Tepmonapa TBP (A-1), 0°...+2500°C [1-2] [3-4], [8-10] [1-2] [3-4], [8-10]
MpumeyaHwme. [NonoxeHne nepembidek J3 - J6 (CM. pucyHOK 3.2) AnNs HacTPOWKW aHaroroBbIX
BxogoB Al1 - Al2 gormkHO COOTBETCTBOBAaTb HOMEPY CBOWCTBA (pyHKUMOHANbHOro 610ka aHanoroBoro
BBOJA OTBEYAaloLLIEro 3a TUMn BXOQHOro CUrHana.
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Pucyrok 10.1.1 — [NonoxeHue nepembidek aHarno0208b1x 8x0008

10.1.2 MopkntoyeHUe AUCKPETHbIX BXOOO0B

Kaxabli OMCKPETHbIA BXOA4 ranbBaHUYECKU WU30NMPOBaH OT APYrMX AWCKPETHbIX BXOAOB W ApYyrux Lenewn
KOHTponnepa.

[ns nuTaHusa AMCKPETHBLIX BXOOOB (AaT4nkoB) TpebyeTcsa BHeLIHee HanpsXxeHne 24B NOCTOSIHHOro Toka.

B0o3MOXHO NpMMeHeHne 0AHOro UCTOYHMKA NMUTaHNS C TOKOM Harpy3ku He MeHee 30 MA, B 3TOM criyyae Bxoaa
DI1-DI3 6yayT nmeTb obLmiA «Nmocy.

10.1.3 NMoaknrovyeHne aHaNoOroBbIX BbIXO40B

AHanoroBbIi Bbixog 6a30BOM MOAenuM KOHTponnepa SBMAETCA akTUBHbLIM, MO3TOMY AN €ro NUTaHus He
TpebyeTcsa BHELIHUA NCTOYHMK 24 B NOCTOSIHHOrO TOKA.

AHanoroBbIN BbIX0 raribBaHWYECKM U30NMPOBaH OT APYruX Lienen KoHTponnepa.

Mpy nogknoyYeHnM aHanoroBoro BbIXOAHOMO CUrHana npoBepbTe Ha MoAyre YCTPOMCTBA CBSI3U C OOBHEKTOM
YCTaHOBKY nepemblyek Bblibopa BbIXOAHbLIX CMrHanoB 6roka nepemblyek J1 B COOTBETCTBMM C yKa3aHHbIM B Tabnuue
10.3.

(=

I

PucyHok 10.1.2 — lNonoxeHue nepembivek 05151 HacmpoUKU aHaro0208020 8bixoda

Tabnuya 10.3 - [MTonoxeHue nepembiyek J1 Ha npoyeccopHol nname 0511 HACMPOUKU aHan0208020 ebixoda AO1

Twun BbIXOQHOro CUrHana MonoxeHue nepembiyek J1
0-5 MA [2-4], [7-8]
0-20 MA,
4-20 WA [2-41, [5-6]
0-10 B [1-2], [3-4]

10.1.4 MopknioYeHMe ANCKPETHbIX BbIXOO0B

[unckpeTHble BbIXOAbl BbLIMNOMHEHbI B BMAE pernie, npu 3ToM normdeckomy O COOTBETCTBYET PasOMKHYTOe
NONoXeHMe KOHTAKTOB YKa3aHHbIX Ha PUCYHKE, a NTOrMYeckon 1 - 3aMKHYTOE COCTOSIHUE BbIXOAHbLIX KOHTaKToB pene CP
n HO.

Kaxgbli  ANCKPETHbIN penerHbll U ONTOCUMMWUCTOPHBIA BbIXOA ranbBaHUYeCKM W30MMpoBaH OT ApYyrux
AMCKPETHbIX BLIXOLOB U ApYrvX Lenew KoHTponnepa.

OnckpeTHble BbIxoAbl TPAH3UCTOPHOrO TUMA COEAMHEHbI B TPYNMNy M3 NSATU BbIXOOAOB W rarbBaHWYeECKU
N30MMpOBaHbl OT ApPYruxX Llenen KoHTponnepa.
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Pucyrok 10.1.3 — Cxema nodkrnroueHuUs1 ducKkpemHbix 8bixo008 koHmposnnepa MUK-51H

MapameTpbl ANCKPETHBIX BLIXOAOB penenHoro Tuna:

1. Ha pucyHke noka3aHo pacnonoxeHue 1 HasHaYeHne NepeknioyatoLLmMxX KOHTakTOB BbIXOAHbLIX pene KaHarnos
DO1-DOS5.

2. KoHTakTbl BbIXOAHbIX pere ykasaHbl B MOMOXeHUW "BbIKMIOYEHO", nnn npu obectoyeHHo obMoTke pere.

3. Hencnonb3yemeble knemmbl pasbema He noakno4YaTh.

4. MakcumanbHoe notpebneHune (06MOTOK pene) NATU BKMHOYEHHbBIX KAHANoB OT MCTOYHMKA NMOCTOSAHHOIO TOKa
24 B —100 MA.

Mpumeyvanwme!

B uenax nepemeHHOro Toka ANS MOOKIMIOYEHWS WHAOYKTUBHBIX HArpy3ok K AUCKPETHOMY penemHoMy
BbIXOAHOMY CUrHany pekoMeHayeTcs ncnosnb3oBatb RC-geMndupytoLLyto Lenoyky.

Mpumep Takow cxembl n3obpaxeH Ha pucyHke 10.1.4.

PekomeHayeTcs ana uenen nepemeHHoro Toka HanpsbkeHvem 220 B Bmecto RC-uenodku mcnonb3oBaTb
Bapuctop CH2-1 Ha HanpsbkeHue 420 B. MNMpumeHeHne BapyucTopa No3BONSET NPeAOTBPATUTL HE TOMNbKO MHAYKTUBHbIE
HaBOOKW, HO M noracutb OGonblLuMe BCMIECKM CUrHama, BO3HUKaKWMEe B CUMOBbIX LENsX NUTaHUa OT ApYroro

obopynoBaHus.
XP3
38| CP1
G Ry 39 }
40| HO1
c1 R1

A - KOHTpONNEp ManoKkaHanbHbI MHOFOYHKUMOHanbHbIA MukponpoueccopHbii MUK-51H NMPMK.421457.009;
RH — Harpy3ka;

G — NCTOYHMK NUTAHNSA NEPEMEHHOIO TOKa;

C1 — koHgeHcaTop, 022 mk® 600 B;

R1 — peanctop 100 Om 0,5 BT;

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

Pucyrok 10.1.4 — Cxema nookroyeHUs1 UHOYKMUBHOU Hazpy3Ku K OUCKPEemHOMY penieliHOMY 8bIXOOHOMY cuzHasy

MapameTpbl ANCKPETHBIX BEIXOAOB TPAH3UCTOPHOrO TMNa:
1. Ha pucyHke nokasaHO pacnonoxeHve W Ha3HayeHue NacCUBHBIX TPAH3UCTOPHLIX KMHOYEN C OTKPbIThIM
KONNEeKTopom 1 obLumm amuTTepom kaHanos DO1-DO5.

2. Nornyeckomy "0" cooTBETCTBYET Pa30OMKHYTOe, a fornyeckomn "1" - 3amMKHyTOe COCTOsIHUE Krtoya.
3. Hencnonb3yemble knemmel pasbema He NoaknoYaTh.
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MpumeyvaHwne!

Mpu noaknioYeHMN MHAYKTUBHBLIX Harpy3okK (pene, nyckatenu, KOHTaKTopbl, ConeHouab! U T.M.) K AUCKPETHLIM
TPaAH3UCTOPHBIM BbIXOA4AM KOHTposepa, BO M3bexaHue BbIXO4a M3 CTPOS BbIXOAHOIO TpaH3ucTopa mM3-3a 6onbLioro
TOKa CaMOVHAYKUUW, napannenbHo Harpyske (0OMOTKe perne) Heobxoaumo ycTaHaBnueaTb Grokupytowmin guog VD —
cMm. cxemy nogknodenms 10.1.3. BHewWwHWn guon ycTaHaBnvMBaTb Ha KaOOM KaHarne, K KOTOPOMY MOAKYeHa
WHOYKTMBHAsA Harpys3ka.

Twun yctaHaBnuBaemoro auopa - KO209, KO258, 1N4004...1N4007 (mnn aHanoruvyHbIn), paccyMTaHHbIN Ha
obpaTHoe HanpsikeHne 100 B u npsimon 1ok 0,5 A.

10.1.5 lMopgknioyeHne nHTepcpenca

1. K MK moxeT 6bITb nogkntoveHo Ao 32 yCcTponCTB, BKtovas npeobpasosaTtens nHtepdencos BrA-485 nnu
Brn-52.

2. Obwas anvHa kabenbHOM NIMHUK CBA3W He JoSmkHa npeBbiwaTb 1200 M.

3. B kauyecTBe kabenbHOW NUHMKU CBA3M NPEaNOoYTUTENBHO MCMNOSb30BaTh IKPAHNPOBAHHYHO BUTYIO Napy.

4. InvHa oTBeTBNEHUN Lo, OoMmkHa ObiTb Kak MOXXHO MEHbLUEWN.
5. K uHTepdencHeiM BxoaaM npuvbopoB, pacrnorioXeHbiM B KPaWHUX TOYKax COeAUHUTENbHOW NWHUKM, Heobxoaumo
NOAKMNIOYNTL ABa TEePMMHanbHbIM pesnctopa conpotueneHvem 120 Om (R1 n R2). MNogknioyeHne TepMUHanbHbIX
pe3ucTtopoB B 6noke npeobpasoBaHusa nHtepdgericos brNN-485 nnun BrNn-52 — cm. B PO Ha BINN-485 nnn BIiA-52.

MWK-51H

Kaoenay s chaau
(FpaHuypobamas fumas naoa)
[lodkrmerue meprHamapa

XS54 AP
16 | TXB- [ pueronepedam 3k
17| TXA+ —+— RS—485
74,718 RGNDW g
Beirokoorag 3ems 100 Om

~GND

PucyHok 10.1.5 — Cxema nodknoyeHus uHmepgbetica

MpumeyvaHums.

1. Bce oTBeTBUTENN NPpUEMO-NEPeAaTUMKOB, NPUCOEAMHEHHbIE K O4HOW 0bLLen nepeaatoLent IMHUA, SOMKHbI
COrnacoBbIBaTbCS TONBbKO B ABYX KpalHUX Todkax. [InvHa oTBeTBNEHNI AOMKHA ObiTb Kak MOXXHO MEHbLUEN.

2. HeobxoanmocTb 3KpaHupoBaHus kabenen, no KOoTOpbIM nepefaeTcd nHdOpMauus, 3aBUCUT OT ONWHbI
KabenbHbIX CBA3elM U OT YPOBHS MOMEX B 30He NPOKNagkun kabens.

3. MpumeHeHre 3KpaHMPOBAHHON BUTOW Napbl B MPOMBILLIEHHBIX YCIIOBUAX SBNAETCA NPeanoOYTUTENbHbBIM,
nockonbky aTo obecrneymBaeT NoMyyYeHe BbICOKOrO COOTHOLLIEHUS CUTHAM/LLYM 1 3aLUMTy OT CMHAA@3HOW Nomexm.
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10.2 BHewHue nogkntoyeHus moaynen pacwmpeHuna MP-51H
10.2.1 NMoakntoyeHne BHEWHUX Lenen moaynen pacwmpeHus MP-51H-11

Mopynb pacwmpenns MP-51H-11 copgepxuT 16 AUCKPETHbIX BXOAOB W OOWH aHanoroBbl BbIXOA, TO €CTb
koHTpornep MUK-51H ¢ gaHHbIM mMopynem paclupexusi 6yaeT umeTb 19 guckpeTHbix BxogdoB (3 6a3oBbix + 16 Ha
mMoAyne paclumpermns). Kaxabin AUCKPETHBIN BXOA ranbBaHUYECKN N30NNMPOBaH OT APYrMX AUCKPETHbLIX BXOAOB U ApYruxX

Lenei KoOHTponnepa.
Onsa nuTaHus OUCKpeTHbIX BXOAOB (4aTyMKoB) TpebyeTcsl BHellHee HecTabuvMaMpoBaHHOe HanpsikeHue 24 B

NOCTOAHHOIO TOKa.

Rucxpenime axoas DI4-DI7 Amcxpermse sxoge DIB-DITT
Gés G5e G G7e G G G10« Gi1e

)
7

K xoxTpannepy MAK-52H xsg - v X510

| xs3

XP3

XP8
(ARRRRRERRRRE) (ARARRRRRRRERY

O PWR

A9 MIKPOA

 ARRARRRRRARRR.. NEREREREEERRDN (AEEEENNENENEN)

XP2 XP5

| X82

~220V i A e e e x P = N
Murarmwe ~220V Asanorosuil - : - - ” s - : - . G;a-
vee . QNIO‘]AOZ vemrans 1830V ‘U-Z)OV 183NV 18 -).‘N 18 .30V 18.30v 18.30v l&“)UV
XP4 XP5 ': Awcxpervsie sxoge DI12-DI1S [ncxperrme sxoaw DI16-DI19
- [2[30]31] [32[3s]34] 536 37|
Y-I::I‘-‘”'.'. '-' In' l "vJ';lw
v e \ i
=24V ! L i a6 | ~ade E IF 3% _—
i XS5
Mutrasme =24V I&]
................................ moxoadO2
PucyHok 10.2.1 - Hymepayus knemm u cugHansi Modyrns pacwupeHuss MP-51H-11
MpumeyaHus.
1. MNMonoxeHne nepemblyek J1 Ha Modyne pacliMpeHu Ans HaCTPOWKM aHanoroBoro Bbixoda NpuBeaeHo B
Tabnuue:
[nanasoH BbIXOAHOIO curHana [ono)eHne nepembldeK Ha MoayIe pacluMpeHUs
0-5 MA [2-4], [7-8]
0-20 MA;
[2-4], [5-6]
4-20 MA
0-10 B [1-2], [3-4]

2. CmeLLeHne BbIXoAHOro curHana 4-20 MA ycTaHaBnvMBaeTCsl NporpamMmmHo.
3. Heucnonb3yemble kneMmMbl He nNogknoyaTh.
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10.2.2 NMoakntouyeHne BHeWHUX Lenen moaynen pacwmperus MP-51H-13

Mopynb pacwupenns MP-51H-13 copepxut 8 AWUCKPETHbIX BXOAO0B, 8 AUCKPETHLIX BbLIXOAOB W OAWMH
aHanoroBbln Bbixod, TO ecTb koHTponnep MUK-51H ¢ gaHHbIM mogynem pacwupexusi 6ygeT umeTb 11 OUCKPETHbIX
Bx0A0B (3 6a3oBbix + 8 Ha Moayne pacmpeHns) 13 AMCKpeTHbIX BbixofoB (5 6a30Bbix + 8 Ha Moayne pacumpeHns) n 2
aHanoroBsbIX BbIXOAA COOTBETCTBEHHO. Kaxabi AWCKPETHbIN BXOA ranbBaHNYECKN M30NMPOBaH OT APYrMX AUCKPETHbIX
BXOA0B U ApYrux Lienew KoHTpornnepa.

[na nuTaHna AUCKPeTHbIX BXOAOB (4aTYMKOB) TpebyeTcs BHellHee HecTabunusnpoBaHHoe HanpshxeHue 24 B
NMOCTOSAHHOrO TOKa.

Lncrpemime sxases DIS-DI7 Ancxpeneie sxoawm DIB-DITY
Gas G5= G= G7= G8s G9= G10= G11s
18 0V 18 0V 8 v 18 Jov 18 v 18 v 18 30V 8 0V

K xontpannegy MUK-52H
-
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xps
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> .“.-J;!é.l_lJJJI.J..I.[IJW, ( AENNERENEREN (AEREERNRERREN
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xs2 2 |.I|J» snan ul_nlluulu '
! 1 | T IT
XS5
Ry i
Nuranwe ~220V 5 2" DO8 DO7 DO8 D09 DO10 DOt DOI2 DO13
LomemaNoz o . O Pnoxpervsie swooas DOS-DOS Ducxpernse ssixogw DO10-0013
xp5s

1 o

|5
wt b Eod L

= od |
hunluilualunluils

odpoz | || | |

=24V
XS5

Nuramee =24V ! Ry

Asanoroesi
meaxon AO2 J

Pucyrok 10.2.2 - Hymepayusi knemm u cueHarnsl Modyrs pacwuperuss MP-51H-13

MpumeyvaHus.

1. Tpn NOAKMNIOYEHUN WHOYKTUBHBIX Harpy3ok (pene, nyckaTemnu, KOHTaKTopbl, COonmeHouabl 1 T.M.) K
OMCKPETHBIM TPaH3MCTOPHBLIM BbIXOA4AM KOHTpONnepa, BO n3bexaHue BbIXOA4a U3 CTPOS BbIXOAHOIO TpaH3ucTopa ns-3a
60onbLIOro TOKa CamMOVHAYKLUW, napannenbHo Harpyske (obmoTke pene) HeobxoaMMO ycTaHaBnuBaTb HNOKMpyLOLWMIA
ovwog VD — cm. cxemy nogkntoveHust. Tun yctaHaBnvBaemoro aumoga KO209, KO258, 1N4004...1N4007 wnwm
aHanornyHbIN, paccunTaHHbl Ha obpatHoe HanpsikeHune 100 B, npsimoii Tok 0,5 A.

2. MonoxeHne nepemblvek J1 Ha mMoayne pacluMpeHuin AN HacTPOMKWM aHanoroBoro BbIxoda MpuBeAeHO B

Tabnuue:
[vanasoH BbIXOOHOIO curHana [MonoxeHue nepembldek Ha MOAyNe paclupeHus
0-5 mA [2-4], [7-8]
0-20 MA;
4-20 MA [2-4], [5-6]
0-10 B [1-2], [3-4]

3. CmeLleHue BbixogHoro curHana 4-20MA yctaHaBnuBaeTcst TpPorpaMmmHo.
4. Hencnonb3syemble KneMMbl He NMOAKIoYaTh.
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10.2.3 NMoakntoyeHne BHeWHUX Lenen moaynen pacwmpeHus MP-51H-15

Mopynb pacwupenns MP-51H-15 cogepxuT 16 AUCKPETHLIX BLIXOAOB W OOWH aHarnoroBbli BbIXOA, TO eCTb
koHTpornep MUK-51H ¢ gaHHbIM mMopynem pacwumpeHus 6ygeT umeTb 21 guckpeTHbix Bbixogos (5 6a3oBbix + 16 Ha
Moayne paclMpeHnsl) W 2 aHamnoroBbIX BbIXOA4A COOTBETCTBEHHO. Kaxabll AMCKPETHbI BXOA ranbBaHWYECKU
N30MMPOBaH OT APYrMX ANCKPETHBIX BXOAOB U APYIMX Lienen KoHTponnepa.

Pncxpenivie ssixoaw DO6-DOS Ancxperre ssxogw DO10-DO13
D06 DO7 Dos 009 DO10 Do DO12 D013
—h— —— —— —— —— —r— —n—

K xosrpannepy MAK-52H
- |
| XS3

XP3

e ARARARRRNR R . NERERERERRNDND (AEAEENNNEREN)
XP9

XP2 XP5 XPS

DO14 DO15 DO16 DO17 D019 D020 DO21
Aucxpemisie saixoau DO14.0017 Arcxpenisie seixoas DO18-0021

R
Am;notoow :

PucyHok 10.2.3 - Hymepayusi knemm u cueHarnsl Modyrsi pacuwupeHuss MP-51H-15

MpumeyvaHus.

1. Tpu noaxnoYeHUn WHOYKTUBHBIX Harpy3ok (pene, MyckaTemnu, KOHTaKTopbl, coneHouabl U T.M.) K
OMCKPETHBIM TPaH3UCTOPHbLIM BbIXOA4AM KOHTPOINEepa, BO n3bexaHue BbIXOA4a U3 CTPOSi BbIXOAHOMO TpaH3ucTopa ns-3a
60onbLIOro ToKa CaMOVHAYKLUUK, napanmnensHO Harpy3ke (o6moTke pene) HeobxoaMMo ycTaHaenuBaTb HNOKMPYOLLMIA
ouog VD — cm. cxemy nogkntoveHust. Tun yctaHaBnveaemoro amopa KO209, KO258, 1N4004...1N4007 wnn
aHanornyHbIN, paccumMTaHHbI Ha obpaTHoe HanpshkeHue 100 B, npsamon Tok 0,5 A.

2. MNonoxeHne nepemblyek J1 Ha Moayne paclMpPEHUn s HAaCTPOWKU aHaroroBOro BbIXOAa MPUBEAEHO B

Tabnuue:
[nanasoH BbIXOOHOIO curHana [MonoxeHue nepembldek Ha MOAyne pacluMpeHus
0-5 MA [2-4], [7-8]
0-20 MA;
4-20 A [2-4], [5-6]
0-10 B [1-2], [3-4]

3. CmelleHune BbixogHoOro curHana 4-20MA ycTaHaBnmMBaeTCs MPOrpaMmHo.
4. Hencnonb3dyemble KNemMMbl HE NOAKIYaTb.
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10.2.4 MopakntoyeHne BHeWHUX Lenen moaynen pacwmpeHus MP-51H-16

Mopynb paclmpernus MP-51H-16 umeeT 16 AMUCKpETHLIX BXOA0B U 3 aHanorosbIX BbIX04a, TO €CTb KOHTPOMnep
MWK-51H c gaHHbIM mMopynem pacwmpeHus Oyget umeTb 19 AuckpeTHbIXx BxogoB (3 6asoBelx + 16 Ha mopgyne
pacLumpenuns) n 4 aHanorosbix Bbixoda. Kaxabii ANCKPETHBIN BXOA ranbBaHNYECKN U30MMPOBaH OT APYIMX AUCKPETHbIX

BXOZOB M ApYrux Lienen KoHTposnnepa.
Onsa nuTaHus OUCKpPeTHbIX BXOAOB (4aT4MKoB) TpebyeTcs BHeLLUHee HecTabunuavpoBaHHOE HanpsikeHue 24 B

NOCTOAHHOIO TOKa.

Rucxpeniie axoas DI4.DI7 Amcxpermese sxoge DIB-DITT
Gés G5 Go= GTe [ G G10+ Gi1e
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PucyHok 10.2.4 - Hymepayusi knemm u cueHarnsl Modyrsi pacuwupeHust MP-51H-16

MpumeyvaHus.
1. MonoxeHne nepemblyek J1,J2 n J3 Ha moayne paclMpeHuin Ans HACTPOWKM aHanoroBblX BbIXOAOB

npuBeaeHo B Tabnuue:

[nanasoH BbIXOAHOIO curHana [MonoxeHue nepembldek Ha MOAyNe paclupeHus
0-5 MA [2-4], [7-8]
0-20 MA;
4-20 mA [2-4], [5-6]
0-10 B [1-2], [3-4]

2. CmelLeHune BbIxogHOro curHana 4-20 MA yctaHaBnMBaeTCsi NPOrpaMMHO.
3. Heucnonb3yemble kKneMmMbl HE MOAKIIOYATb.
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10.2.5 NMoakntoyeHne BHeWHUX Lenen moaynen pacwmperus MP-51H-17

Mopaynb pacwupeHus MP-51H-17 umeet 8 AuckpeTHbIX BXOOOB, 8 AWCKPETHbIX BbIXO4OB U 3 aHanoroBbIX
BbIxo4bl, TO ecTb koHTpornep MWK-51H c gaHHbIM Mogynem pacwwupeHusi 6ygeT umetb 11 AMCKpeTHbIX BXogoB (3
6a3oBbix + 8 Ha mopyne pacwupenus) 13 AMCKpeTHbIX BbixogoB (5 6asoBbix + 8 Ha mopyne paclvpeHus) n 4
aHanoroBsbIX BbIXOAA COOTBETCTBEHHO. Kaxabi AWCKPETHbIW BXOA ranbBaHNYECKN M30NMPOBaH OT APYrMX AUCKPETHbIX
BXOJ0B U ApYrux Lienewn KoHTpornnepa.

[na nuTaHna AUCKPeTHbIX BXOAOB (4aT4YMKOB) TpebyeTcs BHelLHee HecTabunuanpoBaHHoe HanpsixeHue 24 B
NMOCTOSAHHOIO TOKa.

Oncrpermue sxoas DE-DI7 Oucxpetvives axones DIB-DITT

Gas G5« Go- Gre G- Go- G10= Gils
18 3 18 30V 1830V 18.20v 18 v 18 20V 18 v 18 0¥

K mowrpannepy MKK-52H
-
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DO D012 D013
Lmcxperiee ssxoas DOS-D0OS Anexpernsie ssixoge DO10-DO13

Maramme =24V
Aranorossse seooge AO2-AO4
Pucyrok 10.2.5 - Hymepayus knemm u cueHarnsl Modyrnsi pacwupeHuss MP-51H-17
MpumeyaHus.

1. Tpu nNoOKMNOYEHUN WHOYKTUBHBIX Harpy3ok (pene, nyckaTemnu, KOHTaKTopbl, coneHouabl U T.M.) K
OMCKPETHBIM TPAH3UCTOPHBLIM BbIXOA4AM KOHTPOIEpa, BO n3bexaHue BbIXOA4a U3 CTPOSi BbIXOAHOMO TpaH3ucTopa n3-3a
6OOoNbLIOro ToKa camMOVHAYKLUK, NnapannensHo Harpy3ke (0bMoTke pene) HeobxoaMmo ycTaHaBnmMBaTb OMOKMPYHOLLUIA
ouwog VD — cm. cxemy nogknioveHus. Tun yctaHaBnuBaemoro auvopga KO209, KO258, 1N4004...1N4007 wnwn
aHanornyHeI, paccumMTaHHbI Ha obpaTHoe HanpshkeHue 100 B, npsamon Tok 0,5 A.

2. MonoxeHune nepemblyiek J1, J2 n J3 Ha mMopyne paclivpeHui Ansi HACTPOMKW aHamnoroBbiX BbIXOAOB

npvBeneHo B Tabnumue:

ﬂmanaaoH BbIXOOHOIo CUrHana [MonoxeHne nepemMblidek Ha moayrne paclwnpeHna
0-5 MA [2-4], [7-8]
0-20 MA;
4-20 vA [2-4], [5-6]
0-10 B [1-2], [3-4]

3. CmeLleHune BbixogHoro curHana 4-20 mA ycTaHaBnuBaeTCcs MPOrpaMmMHo.
4. Heucnornb3yemble KneMMmbl He NOAKMYaTh.
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10.2.6 MoakntoyeHne BHeWHUX Lenen moaynen pacwmpeHus MP-51H-18

Mopynb pacwuperna MP-51H-18 vmeeT 16 AMCKpeTHbIX BbLIXOAOB M 3 aHarnoroBbiX BbiIXoda, TO €CTb
koHTpornep MUK-51H ¢ gaHHbIM mMopynem pacluvpeHus 6yaeT nmeTb 21 AMCKPeTHbIX BbixogoB (5 6a3oBbix + 16 Ha
Moayne paclumpeHns) n 4 aHanorosbiX BbIXO4a COOTBETCTBEHHO. Kaxgbin  OUCKPETHbIN  BXOA4  ranbBaHW4eCcKM
N30MMPOBaH OT APYrMX ANCKPETHBIX BXOAOB U APYIMX Lienen KoHTponnepa.

Pncxpenise swxoan DO6-DOS Awcxperrse ssxoge DO10-DO13
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PucyHrok 10.2.6 - Hymepayusi knemm u cueHarnsl Modyrs pacwupeHuss MP-51H-18
MpumeyvaHus.

1. Tpn NOAKMNOYEHUN WHOYKTUBHBIX Harpy3ok (pene, nyckaTemnu, KOHTaKTopbl, COonmeHouabl 1 T.M.) K
OUCKPETHBIM TPaH3UCTOPHbIM BbIXOO4AaM KOHTpOIiepa, BO u3bexaHue Bbixo4a M3 CTPOSA BbIXOAHOIO TpaH3MCcTopa n3-3a
60onbLIOro Toka camOVHAYKUUW, napannenbHo Harpyske (obmoTke pene) HeobxoaAMMO ycTaHaBnuBaTb HNOKMpyLOLWMIA
ovog VD — cm. cxemy nogkntoveHus. Tun yctaHaBnueaemoro auopa KO209, KO258, 1N4004...1N4007 wnwn
aHanornyHbIN, paccumTaHHbIn Ha obpaTHoe HanpshxeHne 100 B, npsimon Tok 0,5 A.

2. lMonoxeHne nepemblyek J1, J2 n J3 Ha Moayne paclwivpeHwi Ans HacTPOWKU aHaroroBbiX BbIXOOO0B

npvBeaeHo B Tabnuue:

[nanasoH BLIXOAHOIO curHana [MonoxeHne nepembldek Ha MOAyne pacluMpeHns
0-5 MA [2-4], [7-8]
0-20 MA;
4-20 mA [2-4], [5-6]
0-10 B [1-2], [3-4]

3. CmelleHure BbixogHoro curHana 4-20 mA ycTaHaBnuBaeTCcs MPorpamMmHo.
4. Hencnonb3yemble KNemMMbl He NOAKIYaTb.
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10.3 BHewHMe uenu NogKNHOYEHUs CUrHanoB moaynen pacwupenHna MP-51H

10.3.1 lMopgknoyeHMe QUCKPETHbIX BbIXOOOB

= [ (] [ [

Pene

XS6
Xs8
Xs9 n!n!n!n!n!n!n!n!n!l

| R g pleo

TpaHau-
cTop

Pucyrok 10.3.1 — Cxema noOkroYeHUs1 OUCKPEMHbIX 8bIXx0008 Modyrel pacwupeHusi MP-51H

10.3.2 MoakntoyeHue nutauusa Kk MUK-51H n MP-51H

MUK-51H MP-51H
MWUK-51H MP-51H
XS2
MNuranne ~220V Nuranme =24V
NEPEMEHHOMD TOKa NOCTORMHOMO TOKA

PucyHok 10.3.2 - Cxema nodkmoqeHusi numanust MUK-51H u modyns pacwupeHust MP-51H

MpumeyaHne.

Okcnnyatauust mogyns pacwupenuss MP-51H He nogkntoyeHHoro k koHTponnepy MUK-51H, a Ttakke
aKcnnyatauusi Modynsi pacluMpeHusl B criyvyae, Korga ynpaBnsoWmMin UM KOHTPONMEpP OTKMYEH OT CETU MUTaHus -
3anpeweHa. lMutanne MUK-51H n MP-51H pomkHO ObiTb peanu3oBaHO TakMM 00OpasoM, 4YTOObI MCKIHOYUTH
BO3MOXXHOCTb NMpOoMafaHusa MUTaoLWEero HamnpshkeHUs KOHTPOSNepa, B TO BPEMS Kak MUTaHME MOAyrs pacluMpeHus
npucyTcTByeT. Cxema noaknioyeHnst NuTaHua nokasaHa Ha puc. 10.3.2.
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11 MoprotoBKa K padoTe. Nopsaaok paboTbl

11.1 OGwue ykazaHusA

KoHtponnep MWK-51H noctaBnsetca notpebutento B COOTBETCTBUM C [OKYMEHTauMen 3akasa,
paspabaTbiBaeMoW 3aka3yMkoMm, MO3TOMY Meped BBOAOM B 3KCMyaTauumio HeobXoaMMO MNpOBEpPUTb  €ro
KOMMIEKTHOCTb.

Mpu onucaHnM nopsaka BKIKYEHWs MpeanonaraeTcs, YTo Bce ONOKM yCTaHOBMEHbl M 3aKpenmneHbl Ha
COOTBETCTBYHOLUMX CTEHAAX, @ TAKKE BbIMOJTHEH 3NEKTPUYECKNIA MOHTa) BCEX BHELLUHUX COEQUHEHWIA B COOTBETCTBUMN C
UMELLIMMCH NPOEKTOM 1 AaHHbIM PYKOBOACTBOM MO 3KCNyaTauum.

Mepen BknioveHnem cnepyet ybeautbcs, y4to KoHTponnep MWK-51H, ero mogudpmkaumsi m octanbHble
napamMmeTpbl COOTBETCTBYIOT NPOEKTY.

MoaroToBKa K paGOTe 3aKnrw4aeTcsd B BbINOJIHEHMU cneaAyrowux npoueanyp:

- MepBoe BKIOYEHME KOHTpONNepa.

- MporpammMupoBaHue KoHTposnepa.

- KanubpoBka, KOHTPOSIb 1 TECTUPOBAHWE BXOL0B-BbIXOA0B.
- BkrtoueHmne KoHTpornnepa B yNpaensioLLyo CeTb.

HekoTopble npouenypbl (nMepBoe BkMYeHWe, kanubpoBKa, KOHTPOMb M TECTUPOBaHWE BXOL4OB-BbIXOOOB)
MOXHO BbINOMHUTL NPV MOMOLUM NULEBON MaHenu KoHTponnepa. Mopsgok BbIMOMHEHUss 3TUX Npoueayp OnvcaH B
HacTOALLEM [IOKYMEHTE.

11.2 lMepBoe BKNOYEHUE KOHTponnepa

11.2.1 TNoaknioynTb NUTaloLLEe HaMNpPsiKEHME K pa3beMy KOHTpONepa U MOOYM0 paclUMpeHUs (€Cnn Takom
UMeeTCH), KaK yKasaHo Ha CXxemMe MOAKITHYEHS.

11.2.2 3anporpammupoBaTb KoHTponnep. [poueaypa nporpammupoBaHns npueeaeHa B pasgene 7.2. Ecnn
Ha nuueBoW NaHenu He ceBeTuTCa uHAamkatop [P (pexum nporpamMmmnpoBaHus, - CM. puc. 7.1), TO HaxaTb BMecCTe
knaeuwm [O] Mento + [NekH ] 1 BBecTM maponb. [lomkeH 3acBeTUTbes MHAMKaTop [P, 4To o3HauaeT nepexosn B
pexum nporpammupoBaHus. Ecnu Ha nuueBon naHenu yxe ceetutcs uHaukatop [P «nporpammupoBaHue», TO
[AaHHYI0 Onepauuio He BbINOMHATb.

11.2.3 Haxatb knasuuly [NekH 1], - Homepa ypoBHelt nporpammuposaHust Ha aucnnee «Ne» KAHAT formkHbl
yBenuumBaTthest oT 1 Ao 8 6ea mponyckoB. HaxaTb knaeuwy [NekH ] HOMepa ypoBHel NporpaMMUpOBaHWst Ha
ancnnee «Ne» KAHAJT gomxkHbl ymeHbluaTbes oT 8 o 1 6e3 nponyckoB.

11.3 lMporpammmnpoBaHMe KOHTponepa

11.3.1 Ha nuueBoW naHenn ycTaHOBUTb PEXNM «MporpamMmmupoBaHue». BeinonHuTe cnegyowue onepauum
(cm. n. 7.2):

* MPOM3BECTN OYMCTKY NPOrpaMmbl NONb30OBATENS;

* YCTAHOBUTb KOA KOMMIIEKTHOCTU, PABHbI HOMEPY MOoAUMUKaLMN KOHTPONepa;

* MPOBEPUTbL COCTaB BUONMOTEKM anropuTMOB U YOeanTbCs, YTO Homep GMBNMOTEKM COOTBETCTBYET MOLENU
KOHTpoOnsiepa, a HOMep BEPCUM COOTBETCTBYET YKa3aHHOW B JOKYMEHTALMN Ha KOHTPOep.

11.3.2 Tlopsgok nporpamMMmuMpoBaHus. Ha nuueBOM naHenu YCTaHOBUTb PEXMM «rnporpammumpoBaHuer.
Mpoueaypbl NporpaMMMpoBaHUS BbINOMHUTL B CrieaytoLlelt NocnefoBaTenbHOCTY:

* HacTpoOUTb HEODOXOOUMOE KONMMYECTBO (DYHKLMOHANbHbLIX GIOKOB, KONMMYECTBO KOHTYPOB PErynvMpoBaHus,
LLAroBbIX NMPOrpamMM 1 KONMYECTBO NOMb30BaTENbCKMX NaHenemn nHanKauum u ynpaeneHus (npouegypa yposHs 1);

* YCTaHOBUTbL NapamMeTpbl PYHKLUMOHaNbHbIX 6110KoB (npoueaypbl ypoBHen 2, 3, 4);

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

* 3anucatb (NpM  HeobxoAMMOCTWM) nNporpammy MONb3oBaTensl, HACTPOMKM U napamMeTpbl B
3HEpProHe3aBMCUMYH MaMSATb KOHTponnepa (npoueaypa ypoBHsi 8).

11.3.3 VYcrtaHoBuTb npouenypy «HacTtponka konudectBa 6nokoB» - ypoBeHb 1. BBectu Heobxogumoe
KONMM4ecTBO (PYHKLMOHANbHbBIX OMOKOB, KOMMYECTBO KOHTYPOB PEerynMpoBaHWs, LIAroBbiX NpOrpaMm K KOnuyecTsa
nonb3oBaTeNbCKMX NaHenemn NHANKaLmu1 n yrnpaeneHus.

lMocne BBoOAa BbllENepeyncneHHon WHMOPMaUUM B KOHTponrepe (opMupyeTcs WUCNOMNHUTENbHbLIN
NporpaMMHbIA MOAYMb MPOrpaMmMbl MONb30BaTENA BBEAEHHOW C NepeaHen naHenu.
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11.3.4 YcrtaHoBuTb nNpoueaypy «lMporpammupoBaHme yHKLMOHANbHbIX GIIOKOBY» - YPOBEHb 2.

Ha paHHOM ypoBHe nporpammupyeTcsi HOMep (OyHKUMOHanbHOro 6roka B mporpamme nosb3oBaTtensi, Tun
Onoka (corrmacHo 6ubnuoTteke yHKUMOHaNbHbLIX 6NIOKOB), 6a30BLIN agpec NapameTpoB U MoAMdUKATOP KonuyecTea
BXOA0B U/1Nv napameTpoB.

Mo ouepenu, HaunHasa ¢ nepBoro 6roka, BBECTU BCe Tpebyemble dyHKUMOHanbHble 6rnoku (cm. n. 7.2).

Ecnun kakon-nnbo 6nok nmeet moamdukaTop Takke BBECTUM WM 3TOT napameTtp. Ecnv kakve-nnbo 6Gnoku
TpebyeTcsa nponycTuTb, B HUX BBECTM 6ok ¢ kogom 00.

11.3.5 YcTtaHoBUTL npoueaypy «nporpammupoBaHve cBaden» (KoHdurypaumusi) — ypoBeHb 3. Onsa Bcex
BXOAOB BCex ONOKoB, KOTOpble AOMKHbl OblTb CBA3aHbl C BxO4aMW APYrnx OGNOKOB UMW Ha KOTOPbLIX AOIMKHbI
3a4aBaTtbCs KO3 PMUNEHTBI, yCTaHOBUTL Tpebyemyto KoHdurypauumio (cm. n. 7.2).

Homepa Bx0A0B M BbIXOAOB GIOKOB YCTaHABNMBAKOTCA MHAMBUAYaNbHO ANS Kaxgoro 6noka ¢ KOHTponem
KonunyecTsa BXOA0B (M BbIXOA0B) COOTBETCTBYHOLLErO TUNa.

B npouecce ycTaHoBKM KOHbUrypaLuum npu HeO6XoAMMOCTN BBECTM Takke MHBEPCUIO (TOMbKO A CBA3AHHBLIX
BxonoB). [py nporpaMmMupoBaHuM CBS3el, nocne BBOAa 3HAa4YeHUs Homepa Bbixoga Ha gucnnee BUIXIO, HaxaTtue
knasvwu [3aBA.] ycTaHaBnMBaeT UHBEPCUIO AaHHON CBA3W, YTO OTOBpaXaeTcsd CUMBOSIOM «-».

11.3.6 YcTtaHoBUTb npouenypy «HacTpoWka napameTpoB» - ypoBeHb 4. Ha AaHHOM ypoOBHe Npon3BOAMTCA
HacTporika napameTpoB (PyHKUMOHaNbHbIX 6nokoB. [ins Bcex napaMeTpoB Bcex BGNOKOB YCTaHOBUTL Heobxoaumble 1
COOTBETCTBYIOLUMNE 3HAYEHUS (CM. M. 7.2).

Ha pucnnee BUIXIO ycTaHOBUTL 3HAyeHMe paspelleHns M3MEHEHUs mapameTpoB. YCTaHOBKa [OaHHOro
3HayeHus1 paspellaeT Mnu 3anpellaeT NpovM3BOAUTb U3MEHEHWE TOro MNM WHOro napameTpa B pexvume PABOTA.
CocTosiHne aaHHoro 3HaveHus: 000 — 3anpeLLeHo N3MeHsATb AaHHbI napameTp B pexume PABOTA, 001 — paspelueHo
U3MEHATb AaHHbIM napameTp B pexume PABOTA.

11.3.7 TllepeBecTn KOHTpONnep B pexum «pabota» 1 ybeanTbCcs, YTO HET OLWMOOK U OTKA30B. YCTAHOBUTb
npoueaypy «CMCTEeMHble napameTpbl» - ypoBeHb 6 (cm. n. 7.2). OnpegenuTb pecypc CUcTeMbl — CBOBOAHYIO NamsaTb
nporpaMM M AaHHbiX. [ns BO3MOXHOCTM MOCMeAytoLlero pacluMpeHns anropuTMUYEcKOW CTPYKTYpbl KOHTponnepa
XenatenbHo, 4YTOGbI CylwecTBOBaN onpeaeneHHbIn peseps. Ecnv nuMKMT namAatu ncyepnad, HeobxoAMMO YMEHbLUNTb
obbeMm peluaeMow 3agayn.

11.3.8. OuucTtka nporpammbl nonb3oBaTens. YCTaHOBUTb npoueaypy «HacTtponka konvyectsa 6rokoB» -
ypoBeHb 1. pu BBOAE 3HaveHns «0000» B BCex AMCnnesx NPovM3BOAUTCS O4MCTKa NpOrpaMmbl
nonb3oBaTens.

BHumaHue! ﬂaHHyIO onepauuro Heo6Xo0AMMO BbINOMHUTL nepen BBOAOM HOBOWM nporpamMmmbl.

11.4 Kann6poBkKa, KOHTPOJb U TeCTUPOBaHNE BXOAOB-BbIXOA40OB KOHTposnepa
11.4.1 Kann6poBKa aHanoroBbIX BXO4OB

Kann6poBky aHanorobix BxogoB npoBoautb B pexume NMPOTPAMMUPOBAHWUE Ha yposHe 5 (pexumbl 05,
06, 07).

B cootBeTcTBUM C Tabnuuen n. 7.2.1.5 BbINONHUTE aBTOMaTUYeckyto (pexum 05) unu pyyHyto (pexumsl 06,
07) kannbpoBKM BCEX aHaNoroBbix BXOA0B.

BHauane BbINOMHATL KAanNMOPOBKY Hayana LKanbl U3MepeHusi, Ars Yero Ha Kanvbpyembii aHanoroBbi BXO4
KOHTponnepa nogartb CUrHan, CoOoTBETCTBYIOLLMI Hayany Lukanbl AnanasoHa (Beibupaetcs ¢ Tabnuubl 11.1).

3atemM BbINOMHUTBL KANMOPOBKY KOHLIA LUKanbl M3MEPEHUs, AN Yero Ha Kanumbpyembli aHanoroBbIi BXO4
KOHTponnepa OT 3TanoHa UCTOYHUKA WX AaTtyvka nofdaTb KOHTPOMMPYEMBIN CUrHam, paBHbI BEPXHEMY 3HAYEHWIO
AnanasoHa (BbloupaeTcsi ¢ Tabnuubl 11.1 ANst KOHKPETHOrO TMNa AaTyuka).

CoxpaHuTb 3Ha4YeHns KannMOpPOBOYHbIX KOHCTAHT B 3HEPrOHE3aBMCMMOW NaMsiT (cM. pasgen 11.6).

TecTupoBaHue aHanoroBbix BXo4oB nposoauTe B pexume NPOTPAMMWNPOBAHUE Ha yposHe 5 (pexum 01).

Tabnuua 11.1 - Tunbl 0am4ukos U pekoMeHOyemble npedesibl Kanubposku

MpepenbHbIe 3HaYeHUs
Kon exona b, lpapvpoBoyHas M:::ﬂs;;:;l:le onp.Hsoro curuang npu
n XapaKTepucTuka Kanuoposke npnbopa
apameTp AaTuunka u HCX 3HauyeHus npum
2 nTYPE KanubpoBke npubopa
Gnoxa AIN Hauan. KoHeuHoe
3HayeHue 3HavyeHue
0-5 MA 0 MA 5MA
0-20 A 0 mA 20 A
4-20 mA 0,0 ... 100,0 % 4 mA 20 MA
0000 0-10 B JluHenHas WNW B YCTAHOBMEHHbIX 0B 10B
0-2B TEXHUYECKUX eanHULLaX 0B 2B
0-75 mB 0 mB 75 mB
0-200 mB 0 mB 200 mB
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lpodomxkeHue mabnuupl 11.1 - Tunbl damyukos U pekomeHAyeMble rpederibl Kanubposku

0-5 mA KsagpaTtuuHas 0 mA 5 mA
0-20 MA AP 0 MA 20 MA
4-20 mA (Bxon KanuBpyeTes kak 0,0 ... 100,0 % 4 mA 20 MA

0001 0-10 B ﬂVIHe.EIlZHbIVI 32¥eM VN B YCTAHOBMEHHbIX 0B 10B
0-2B ’ TEXHUYECKUX eanHmMLax 0B 2B
0-75 vB ycTaHaBnuBaeTcst 0 vB 75 wB
0-200 MB KBagpaTu4Hasi Lkana) 0 mB 200 MB

0002 TCM 50M, W490=1,428 -50,0 °C... +200,0 °C 39,225 om 92,775 om

0003 TCM 100M, W40=1,428 -50,0 °C... +200,0 °C 78,450 om 185,550 om

0004 TCM p.23 -50,0 °C... +180,0 °C 41,710 om 93,640 om
TChM 500, W10=1,391 -50,0 °C... +650,0 °C 40,000 om 166,615 om

0005 Pt Pt50, a = 0,00390 -50,0 °C... +650,0 °C 40,025 om 166,320 om
Pt Pt50, a = 0,00392 -50,0 °C... +650,0 °C 39,975 om 166,910 om
TCn 10001, W100=1,391 -50,0 °C... +650,0 °C 80,000 om 333,230 om

0006 Pt Pt100, a = 0,00390 -50,0 °C... +650,0 °C 80,050 om 332,640 om
Pt Pt100, a = 0,00392 -50,0 °C... +650,0 °C 79,950 om 333,820 om

0007 TCn p.21, W400=1,391 -50,0 °C... +650,0 °C 36,800 om 153,300 om
Tepmonapa 0°C ... +1100°C

0008 THKK (J) TXKK (J) 0 mB 63,792 B
Tepmonapa 0°C ... +800°C

0009 TXK (L) TXK (L) 0 mB 66,442 vB
Tepmonapa 0°C ... +850°C

0010 TXKH (E) TXKH (E) 0 mB 64,922 vB
Tepmonapa 0°C... +1300°C

0011 TXA (K) TXA (K) 0 mB 52,410 vB
Tepmonapa 0°C... +1600°C

0012 TAMN10 (S) TNMN10 (S) 0 mB 16,777 mB
Tepmonapa 0°C... +1800°C

0013 1P (B) TNP (B) 0 mB 13,591 mB
Tepmonapa _ 0°C... +2500°C

0014 TBP (A-1) TBP (A-1) 0 mB 33,647 vB

11.4.2 KannbpoBka aHanoroBoro Bbixoaa

Kannbposky aHanorosbIx BbIxogos nposoanTb B pexumMe NMPOMPAMMMPOBAHWE Ha ypoBHe 5 (pexumbl 08,
09).

Ona npoBegeHuss KanubpoOBKM K aHanoroBOMY BbIXOAY CleayeT MOAKMIYUTb MUNMaMnepmeTp Wnm
BONbTMETP.

B pexume MPOTPAMMUPOBAHWE Haxumas knasuwiv [NekH 71 vnu [NekH 4] BbIGpaTh ypoBeHb 5, HaxaTb
knasuwy Beof [¢'] Beia, BbiGpaTh pexvm 08 (pydHasi kanubpoBka Havyana Likarbl aHanoroBoro BbixoAa) KnaBuiiamm
[A] 3Hauy vnu [V] 3Hau, HaxaTb knaeuwy Beod [¢’] Bs.ig, BbiGpath pexum 08.01 (pyyHasi kanuGpoBka Hayana
LUKanbl NepBoro aHanoroeoro Beixoda) knasvwamu [A] 3Hau unu [V] 3Hau, HaxaTb knaevwy seog [¢] Bsia. B
okHe SAOAHUE vHavumpyeTcsa 3HadeHue koadpdpuumeHTa cmelleHue, %, Habnwoaasi BbIXOQHOW aHANOroBbIA CUrHar
Mo BHELUHEMY M3MepUTENbHOMY KOHTponnepy, knasvwamu [A] 3Hay unun [V] 3Hay ycTtaHOBWTE HyneBoe 3Ha4YeHue
aHanoroBoro Bbixoda, HaxaTb knasuvwy seog [¢/] Bsig, knasuwamu [A] 3Hay unu [V] 3Hau ycTaHOBUTE B OKHE
BbIXO[ 3HayeHne 000 wvnu 001, Haxatb knasuwy Beop [¢] Beig. BHewHuii BUA WMHAMKATOPOB B pexXuUMe

KanmbpoBKkuM Hynsa n3obpaxeH Ha pucyHke 11.1.
Kannbposka Hynsa

LUKarbl aHArNoroBoro BLIX0Aa Homep BbIXOAa
Homep ypoBHA
MIKPOA nporpaMMupoBaHs
MAPAMETP
1005
L
BUX 3HaueHus:
3HaueHne macwrabHoro SABLAHHA — — _"] — 000 - He coxpaHaTL kanubpoBKry
koedduUMeHTa s S 0 001 - coxpaHUTb kannBpoBKy
. — =" =" =l @ne

Puc 11.1 - BHewHul eud uHOUKamopos rpu Kasubposke HyJis aHar0208020 8bixo0a

B pexume MPOTPAMMUPOBAHVE Haxumas knasuwiv [Nekn 71 vnu [NekH ] BbIGpaTh ypoBeHb 5, HaxaTb
knaeuiwy eeog [¢] Bsig, Buibpath pexum 09 (pydHas kanubpoBKa KOHLA LIKamnbl aHarNoroBoro BbIX0Aa) Knasviiamu
[A] 3Hau wnn [V] 3Hau, HaxaTtb knaevwy eeog [¢/] Bsig, BuiGpats pexum 09.01 (pyyHas kanubposka KoHUa
LUKanbl NepBOro aHanoroBoro Beixoda) knasuwamu [A] 3Hau unu [V] 3Hau, HaxaTb knasuwy seog [¢] Beia. B
okHe 3AOAHUE wHomumpyeTcsi 3HaveHve macluTabHoro koadduumeHta, ef, Habnwogas BbIXOOHOW aHanoroBbin
CUrHan no BHeLUHeMY U3MepuTenbHOMYy KOHTponnepy, knasvwamv [A] 3Hay unun [V] 3Hay ycTaHOBUTE KOHEYHoe
3Ha4yeHWe aHanoroBoro Bbixoda, HaxaTb knasuwy Beog [¢] Beia, knaevwamu [A] 3Hay unu [V] 3Hay yctaHoBuTte
B okHe BbIXO[ sHayeHue 000 mnn 001, HaxaTb knaevwy Beod [¢)] Beia. BHewHwWii BUA MHAUKATOPOB B pexumMe
KanmbpoBKkuM Hyns n3obpaxeH Ha pucyHke 11.2.
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Puc 11.2 - BHewHul 8ud uHOUKamopos rpu KaiaubposKke KOHeYHO20 3Ha4YeHUsI aHarno208020 8bixoda

B cooTtBeTCTBUM C MeTOAMKON N. 7.2.1.5 BLINONHUTL KannMbpoBKy BCEX aHANOroBbIX BbIXOA0B.

YcTaHoBMTb Ha aHanNoroBoM BbIXOAe KOHTponnepa (no MunnuamnepmeTpy) 3HadeHne pasHoe 0% - 0 MA ans
ananasona 0-5 nnm 0-20 MA 1 3HadeHune 4 MA ons gnanasoHa 4-20 MA.

YyCTaHOBUTbL Ha BbIXOAE KOHTposnsepa (Mo munnuamnepmeTpy) 3HadeHvne pasHoe 100% - curHan 5 mA ans
ananasoHa 0-5 MA n 20 wA gnsa ananasoHna 0-20; 4-20 MA.

CoxpaHnTb 3Ha4YeHUs KanMBpPOBOYHbIX KOHCTAHT B 3HEPrOHE3aBUCHMOW NaMATH.

11.4.3 TecTupoBaHMe OUCKPETHbLIX BXOA4OB

TecTnpoBaHue OUCKPETHbIX BXOAOB npoBoanTb B pexume NPOTPAMMUPOBAHME Ha yposHe 5 (pexum 03).

Ha guckpeTHoMm Bxoge KOHTponsfepa OT umutaTopa (3agaTyuka) CUrHanoB nogasaTtb CurHanbl, pasHble 0 B
(nornyeckun 0), 1 24 B (nornyeckas 1).

B cooTBeTCTBUM C METOAMKON M. 7.2.1.5 BLINOMHUTL KOHTPOSIb BCEX ANCKPETHLIX BXOA0B.

MopaBas Ha Kaxabl OUCKPETHBIN BXOA, KOHTponnepa curHan cHadvana 0B, a 3atem 24B ybeautbes, 4TO 3TUM
CurHanam cooTBETCTBYIOT 3Ha4eHns O u 1.

11.4.4 TecTupoBaHMe aHaNoOroBbIX BbIXOOOB

TecTupoBaHue aHanorosbIX BbIXOAOB NpoBoanTb B pexume NMPOMPAMMUWPOBAHUME Ha ypoBHe 5 (pexum
02).

AHanoroBble BbIXOAbl TECTUPYKTCS NPU TEX XK€ UCXOAHbIX YCNOBUSAX, YTO M YCNOBMSA KanMbpPOBKU aHanoroBbIX
BbIXO0B.

B oTnuune oT kanmbpoBKKM, TECT aHANOroBbIX BbIXOAOB MO3BOMSIET NMPOBEPUTbL PAabOTOCNOCOBHOCTL kaHana
aHanoroBoro Bbixoaa.

TecTupoBaHMe NPOBOAMTCS B COOTBETCTBUMN C METOLMKOWN, N3NOXEHHOW B Nn. 7.2.1.5.

11.4.5 TecTupoBaHMe ANCKPETHbIX BbIXOAOB

TecTupoBaHue ONCKPETHbIX BbIXxOA4oB nposoauTb B pexume NPOTPAMMWPOBAHWE Ha ypoBHe 5 (pexum
04).

TecTupoBaHMe NPOBOAMTCHA B COOTBETCTBUMN C METOAMKON, U3NOXEHHOW B . 7.2.1.5.

YctaHoBuTb no aucnneto 3ABOAHHA Ha kaxgom Bbixoge 3HauveHune koadduumeHTa cHadana 0000, 3atem
0001. PaboTy OUCKPETHbIX BbIXOAOB KOHTPOMMPOBATb MO COCTOSIHUIO AMCKPETHbIX Harpysok, MOOKMHYEHHbIX K
KOHTponnepy.

11.5 BknroyeHue KOHTposnepa B NOKarbHYy yrnpaBnsoLwylo ceTb

B vHopmaumoHHyto ceTb koHTponnep MUK-51H cnepyeT BkntovaTh nocne npoBepky paboTkl KOHTpornnepa
Ha 06beKkTe B aBTOHOMHOM peXUMe.

Pusmyeckas opraHusaumsa ceTy npeactasneHa B pasgene 5.2. Jlormyeckas opraHnsauns cetv npeacraBneHa
B pasgene 5.3.

Onsa BknioveHnsa B ceTb nepentn B pexum NMPOTPAMMWPOBAHUME 1 ycTaHOBUTL pEXMM «CUCTEMHbIE
napameTpbl» CM. ypoBeHb 6, pexum 02. B cOOTBETCTBMM C MPOEKTOM aBTOMaTM3aLMK YCTaHOBUTb CETEBOW agpec
KoHTponnepa. Heobxogumo cneantb, 4TODObI Y KaXXOoro KOHTPONNEepa, BKIKOYEHHOrO B OaHHY CeTb, Obin CBOWA
HENOBTOPSIOLMIACA B APYrMX KOHTPOMnepax ceTeBOW agapec. Takke B JaHHOM pexume HeoOXOAMMO YCTaHOBUTb
CKOpOCTb ceTeBoro obmeHa u TanM-ayT kagpa 3anpoca.

http://www.microl.ua e MUK-51H ver. 51.85 o [1PMK.421457.006 P31 u3m. 2.04 22.01.2015



000 "AMTOPI" +7(4722)40-00-02 amtorg.com.ru
80

11.6 CoxpaHeHMe nporpamMmmbl nosrib3oBaTtenda N HaCTpoek B 3HeprOHe3aBMCMMOVI
namMaTun

B npouenype coxpaHeHusi nporpamMmmbl NONb30BAaTENs M HACTPOEK B SHEProHE3aBNCHMMOW NaMaTy (B pexvme
NporpaMMMpOBaHUs, ypoBEHb 8) NPOUCXOAUT COXPaHEHUE:

* YCTaHOBMEHHOro KomuyecTBa (PyHKUMOHAmNbHbIX GMOKOB, KONMMYecTBa KOHTYPOB perynupoBaHusi
(perynaTopoB), KonuuyecTBa LUAroBblX NPOrpamMM, a Takke KOoMnMyecTBa Mofb30BaTeNbCKUX MaHenem wvHavkauum um
ynpaBneHus,

* YCTAHOBIEHHbIX TUMOB (PYHKLUMOHAMNbHbLIX BNOKOB,

* 3aNporpaMMUPOBaHHbIX CBA3EN BXOA0B-BbIXOAOB (hYHKLMOHANbHbLIX 6OKOB,

* YCTaHOBIEHHbIX NapameTpoB (PYHKLMOHANBbHbIX GITOKOB.

Mocne 3anucyn WHOPMaLUUM B 3HEProHe3aBWCUMYKO NaMsTe (Ha ypoBHe 8) WM3MEHSITbCA MOryT nullb
cnepytowme napaMeTpbl KOHTponnepa:

e onepaTvBHble MNapameTpbl, WU3MEHEHWE KOTOPbIX MPEedyCMOTPEHO C MNOMOLLbI0 NULEBON NaHenu
KOHTponnepa - pexumbl paboTbl PerynstopoB, pexumMbl paboTbl LLAroBbIX NPoOrpaMM, 3HayeHwe 3agaHHON TOYKM
perynaropa, 3Ha4eHue aHaroroBoro BbIXOAHOMO BO3OENCTBUSA perynsatopa B py4HOM PexXuMe;

* NapameTpbl PYHKLMOHAMNbHbLIX GITIOKOB, U3MEHEHNE KOTOPbIX pa3peLLeHo Ha YpoBHE 4;

* V3MEHEeHVe MnapaMeTpoB QyHKUMOHaNbHbIX 6rnokoB no cetn (B pexume PABOTA u B pexume
NMPOrPAMMMPOBAHVE).

OcTanbHble  napameTpbl  (CUCTEMHble,  (PYHKUMOHanbHble  GMOKW,  KOHUrypaums, napameTpbl
dYHKUMOHamMbHbIX 61OKOB, M3MEHEHWNE KOTOPbIX HE paspeLLeHO Ha YPOBHE 4) - USMEHSATb Henb3s.

Moatomy 3anucb MHOpPMaUMM B SHEProHesaBUCUMyt0 NamsaTb (Ha ypoBHe 8) crnegyeT NpoBOAUTbL NULb
nocne TwWartenbHOW OTNaAKn CUCTEMbI yrpaBreHus.

11.7 MNMopsagok paboTbl

11.7.1 lMepep yctaHoBKkoW Ha 06beKT koHTponnepbl MUK-51H pekomeHayeTcst npoBepuTh B nabopaTopuu.

Mepen npoBepkon ybeautbcsd, YTO MoAenb, Moaudukauus M Opyrve napameTpbl Oroka KoHTponnepa
COOTBETCTBYIOT crneuudukaunm 3akasa.

11.7.2 Tlogkn4YUTb KOHTPONNEp K ceTu anektponutaHus. lepentv B pexum «nporpaMMmupoBaHuMe» U
BbINOSTHUTbL BCE TECTbI cornacHo Tabn.7.5 pasgen 7.2.

[nsa TecTMpoBaHWa aHanoroBblX U AUCKPETHBLIX BbIXOAOB K KOHTPOMNMNEpYy NOAKMYUTE MMUTATOPbl Harpysku
(pesucTopbl) 1 3anMTaTb 3TU HArpy3kyM COrMacHO CXxeMe BHELUHUX coeauHeHnn (cMm. pasaen 10).

Ecnu curHanbl Ha aHanoroBOM BbIXOAE M3MEPSATCH C NOMOLLbLIO LMEPOBOro BofbTMETPa, PeKOMeHAyeTCs
napannenbHO N3MepuTernbHbIM LiensM BofbTMeTpa yCTaHOBUTL eMKoCTb nopsgka 0,2-1,0 Mkd.

11.7.3 B pexume PABOTA, npoBeputb (PYHKLUMOHMPOBAHME KaXKOOro aHarnoroBOro M AWCKPETHOro BxoAa
KOHTponnepa. [na aToro oT MCTOYHUKA aHanoroBbIX M AWCKPETHLIX CUrHAaNoB NnofgaBaTh CUrHarnbl NooYepeaHo Ha Bce
UMELLIECS aHanoroBble N ANCKPETHbIE BXOAbl KOHTPOMepa.

11.7.4 OcrtanbHble npoueaypbl N0 NPOrpaMMMpOBaHMI0 MOXHO NPOBOAUTL NMGO B nabopaTopHbIX YCNOBUSX,
nnbo HenocpeAcTBeHHO Ha obbekTe. Mepen BbINONMHEHUEM NporpamMmmunpoBaHusa ybeamTecs, 4to B pexvume PABOTA
OTCYTCTBYIOT OLUNOKN 1 OTKa3bl. AHANOMMYHy0 NPOBEPKY CAenaTb Mocne OKOHYaHWS NPOrpaMMyMpoBaHmns.

11.7.5 Tlocne yctaHoBku OGMnOKOB Ha OOBEKT MpoBepwUTb MX (DYHKUMOHMPOBaHWE, - CHayana B PYYHOM
pexume, 3aTem B aBTomMaTuyeckoM. [1poBeputb Takke BCe Mpoueaypbl onepaTMBHOrO ynpasneHus. MNpegsaputensHo
KoHTponnep nepesectu B pexvum PABOTA.

11.7.6 lMocne Toro, Kak cuctTema ynpasrieHUsi NOMHOCTLIO OTNaXeHa U B Hee He NpeanonaraeTcs BHOCUTb
n3MeHeHus1, 4tobbl nepeitn B pexxum PABOTA HyXHO 3anvcaTb 3anporpaMmMUpOBaHHY0 MHGOpMaLuio B
3HEpProHe3aBUCUMYIO NaMSITh.
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12 TexHn4yeckoe obcnyXxuBaHue

12.1. Mpu npaBunbHon akcnnyatauun koHTponnep MUK-51H He TpebyeT noBcegHEBHOTO 0GCNYXNBAHWS.

12.2. MepuognyHocTb NPOUIaKTUYECKMX OCMOTPOB 1 peMOHTOB koHTponnepa MUK-51H yctaHaBnBaeTcs B
3aBUCUMOCTU OT NPON3BOACTBEHHBIX YCIIOBUIA, HO HE pexe ABYX pas B rog.

12.3. MNpw anuTenbHbIX NepepbiBax B paboTe pekomeHayeTca oTknodaTe KoHTponnep MUK-51H ot cetu
SNEeKTPONUTaHUS.

12.4. Bo Bpems npoduNakTM4ecknx OCMOTPOB: MPOBEPATb U YUCTUTL KabernbHble 4YacTu CcoeauHEeHWUN
(sckpbiTe koHTponnepa MUK-51H He gonyckaeTcs); NpoBepsiTb MPOYHOCTb KPenneHus 6noka, MOHTaXHbIX XKryTOB;
NPOBEPSATb COCTOSIHNE 3a3EMNSIOLLMX MPOBOOHMNKOB B MECTaxX COeANHEHUNA.

12.5. Ounctka kKoHTponnepa: He wcnonb3yiite pactBOopuTeEnM M nogobHble BewecTBa. [ns OYUCTKM
YCTPOWCTBa NOMb3yWTeECh CNNPTOM.

13 TpaHcnopTupoBaHue U XpaHeHue

13.1. TpaHcnopTupoBaHue koHTponnepa MWK-51H ponyckaeTcs TONbKO B yNakoBke NPeanpuaTus-
N3roTOBUTENS U MOXET NPOM3BOANTLCA NoObIM BUAOM TpaHcnopTa.

13.2. MNpu nony4eHunn koHTponnepa MUK-51H y6eamTbca B NONHOM COXpaHHOCTH Tapbl.

13.3. TMocne TpaHcnoptuMpoBaHusa koHTponnepa MWK-51H Heobxogumo BbigepaTb B MNOMELLEHUM C
HOpMarnbHbIMUW YCIIOBUSIMU HE MEHee 6-TW YacoB, TOMbKO MOCIE 3TOrO NPOM3BECTH PACMNaKOBKY.

13.4. MNpepenbHbI CPOK XpaHEHWS - OOVH rOA.

13.5. KonTponnepbl MUK-51H gomkHblI XpaHUTbCA B CyXOM OTanivBaeMOM W BEHTUIMPYEMOM MOMEeLLEHUN
npyu TemnepaType okpyxatowero Bosgyxa oT -40°C go +70°C n otHocuTenbHon BnaxHoctu ot 30 go 80% (6e3
KoHgeHcauun Bnaru). laHHble TpeboBaHUs ABNAOTCA PEKOMEHAYEMbIMMU.

13.6. Bo3gyx B nomelleHUM He [OMMKEeH CcoAepXaTb NbiMM U MPUMECUM arpeccUBHbIX NMapoB W rasos,
BbI3bIBaIOLLUX KOPPO3MIO (B YACTHOCTM: ra3oB, COAEPXKaLLUX CEPHUCTbIE COEAMHEHUS U aMMUaK).

13.7 B npouecce xpaHeHus unu sakcnnyatauum He knagute Tsxenble npeameTtsbl Ha koHTponnep MUK-51H n
He noaBepramte ero HWKaKoMy MEeXaHUWYecKOMY BO3OEWCTBUIO, TaK KaK YCTPOWCTBO MOXeT aedopmupoBaTbCs U
noBpeauTbCA.

14 N'apaHTUKN nsrotoBuTens

14.1 MpounssoauTenb rapaHTUpyeT COOTBETCTBUE KOHTpPOMnepa TexHnyecknm ycrnosusam TY Y 33.2-13647695-
013:2006. lMpu He cobniogeHun noTpebutenem TpeGoBaHUI YCNOBUIA TPAHCMOPTUPOBAHWS, XPaHEHWUsl, MOHTaxa,
Hanagky u aKcnnyatauun, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE, NOTPeEOUTENb NYLLIAeTCs NpaBa Ha rapaHTuio.

14.2 TapaHTUMHBIA CPOK 3KcnnyaTaumuM - 5 net co AHA OTrpy3kM KOHTponnepa. [apaHTuiHbIA CpokK
aKcnnyataumMm M3genuin, KoTopble MOCTaBMSOTCA Ha 3KCnopT - 18 mecsaAueB CO AHA MpocrefoBaHUs MX 4vepes
rocyfapCTBEHHYIO rpaHuly YKpauHbl.

14.3 o OOroBOpPeHHOCTM C MOTpebuTenem npeanpuaTUe-u3roToBUTENb OCYLLECTBNSAET MOCerapaHTUiHoOe
TEXHUYEeCKoe OOCNyXXMBaHUE, TEXHUYECKYH) MOAAEPXKKY W TEeXHUYECKME KOHCyrnbTauMum N0 BCEM BMAAM CBOeW
npoayKumm.
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JlncT perncTpaumm nsameHeHUmn

Homepa nucTtos (cTpaHuu) Bcero
Nam. NNCTOB B M3MeHeHne B JOKyMeHTe Mogn. [ata
Wame- 3ame- Ho- AOKyMeHTE
HEHHbIX HEHHbIX BbIX

M3MeHeHbI cxembl NVKaLLVK

1.05 78 NOAKMIOYEHNS MOoAy e yP g-ly 18.11.2010
pacwmnpeHusa )
WcnpasneHna owmnbka FIVKALLIVK

1.06 78 o06o3HaveHus npubopa Ha yP g-ly 10.11.2011
pucyHke M7.4 )
WcnpaBneHa Hymepauusi
Mopyrnen paclumpeHust B Jykaiyk

1.07 8 COOTBETCTBYIOLLEM MYyHKTE P.O 22011
MeHI0
MpuBeneHo B Jykaiyk

1.08 78 cooTtBeTcTBUE C TY P.O 6.12.2011

1.09 79 [No6GaBneH koA 3akasa JTykaiyk 23.04.2012

) MOAyns pacluMpeHust P.O T

[obasneHa npoTokon
obmena Modikon Modbus.
Hymepaumsa pucyHKoB u JTykaiuyk

1.10 80 Tabnuu npuBeaeHa K P.O 28.01.2013
cTtaHgapTy. MismeHeHo
cogepxaHue
M3meHeHa cTpykTypa
pykoBogacTsa. [NpuBegeHa

2.01 94 cornacHo obLuemy snay ”ygag*y" 07.11.2013
PYKOBOACTB Ha ’
KOHTpOnnepbl 5X cepun.
HNob6aeneHHa nHpopmaums

2.02 94 N0 AaTUKY C‘é”}(;‘”" 04.03.2014
TepMOKOMMeHcauuu. o

203 95 McnpaeneH kof 3akasa MeH);KOT 10.10.2014

204 82 ZI;Z;F;?“GHH HETOYHOCTU B M?J[');KOT 22.01.2015
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