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HaHHoe pykosodcmeo o aKcryamayuu sensgemcs ogpuyuanbHol OoKymeHmauyuel npednpusmusi
MWKPOII.

lpodykyus npednpusmusi MUKPOJT npedHa3HadYeHa O 3KCrilyamayuu Keanuguuyupo8aHHbIM repcoHanoMm,
MPUMEHSIUWUM coomeemcmeyowue rnpueMbl U MOJbKO 8 UerisX, ONUCaHHbIX 8 HAaCMosweM pyKkogoocmee.

Konnekmue npednpusmuss MUKPOJ] ebipaxaem 6o0nbly0 npudHamesnbHOCMb meM creyuanucmam,
Komopsle npunazarom bonbwue ycunus 0nsi nod0epKKU omedYecmeeHHo20 npou3sodcmea Ha Hadnexawiem yposHe,
3a mo, Ymo oHu ewe cbepearnu ceoro cuny dyxa, ymeHue, criocobHocmu u manaHm.
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1 BBepeHue

HacTtosiwee pykoBoactBo no akcnnyaTaumm (PJ) npegHasHayeHo ANnsi O3HaKoOMIeHus noTpebuTenen ¢
HasHayeHneMm, MoAensMu, NPUHLUMMOM OEeNCTBUS, YCTPOMCTBOM, MOHTaXKOM, 3KCnnyaTauuen u obcnyxvBaHuem
MUKponpoLeccopHbix KoHTponnepoB MUK-52 (B ganbHevwem koHTponnepos MAK-52).

P3 coctouT 13 ABYX cCaMOCTOATENbHbIX JOKYMEHTOB.

B nepsBom 13 Hux — «KoHTponnepsl mukponpoueccopHsle MUK-52 (MPMK.421457.008 P31)» — npusoaunTcs
onucaHune cocTtaea, PYHKUMOHambHbIX BO3SMOXHOCTEN U MHCTPYKUMS NO 3KcnnyaTaummn koHTponnepos MUK-52.

Bo BTtopom — «KoHTponnepsl mwukponpoueccopHble MUK-51 (MPMK.421457.005 P32)» - onucbiBaeTcH
6ubnunoteka @yHKUMOHanNbHbLIX 6nokoB koHTponnepos MWK-51, aHanorom no YHKUMOHANbHOMY HAa3HAYeHUIO U

BO3MOXHOCTSM KOTOPOro siBnsieTcs KoHTponnep MUK-52.

BHUMAHMUE !

COKpaLLIeHVIiI, NpuUHATbLIE B AAHHOM pykoBoACTBe

Mepen ucnonb3oBaHWEM N34enus, Noxanyncra, 03HaKOMbTECH

C HaCTOSALWMUM PYKOBOACTBOM MO 3KCnnyartauum koHTponnepos MUK-51.

MpeHebpexeHne mepamu MNpegoCTOPOXHOCTU WM MNpaBunamu
3KcrnyaTaumMm MOXeT cTaTb NPUYMHON TPaBMUPOBaHMS NepcoHana unm
noBpexaeHns obopyaosaHus!

B cBs3M C nocTosiHHOWM pa60T017| Nno coBepLIeHCTBOBAHUIO

nsgenus,

XapaKTePUCTMKM, B KOHCTPYKUMO  MOryT  ObITb
He3HauNTeNbHbIE U3MEHEHNUS, HE OTPaXKEHHbIE B HACTOSILLIEM U3OaHUN.

NnoBbILLAKOLWEN €ero  HageXHOCTb U ynydliawLllen

BHeCeEHbI

B HavMmeHOBaHUsIX MapameTpoB, Ha PUCYHKAxX, MPU LMMPOBLIX 3HAYEHMSIX U B TEKCTE MWCMONb30BaHbI
cokpalleHusa n abbpesunaTtypsbl (CM. Tabnuvuy 1.1), o3Havarowme crnegyroLlee:

Tabnvua 1.1 - CokpaieHus n abbpesmaTtypbl

AG6peBuaTypa

NMonHoe HaumeHoOBaHue 3Ha4yeHue
(cumBon)
PV nnn X Process Variable Namepsiemas BennunHa (KOHTPONUpyeMbIv 1
perynupyeMbii napameTp)
SP unin W Setpoint 3agaHHas Touka (3agaHve perynsiropy)
T, t Time Bpemsi, nHTepBan BpeMeHu
Al Analogue Input AHanorosbIf BBO,
DI Discrete Input JncKpeTHbIN BBOA
AO Analogue Output AHanorosbIvi BbIBOA,
DO Discrete Output [VCKpeTHbIN BbIBOA
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2 OGwue cBepeHus
2.1 Ha3HaueHue 1 06LWAA XapaKTepucTUKa

MUK-52 — 9TO KOMNAKTHbIN MarnokaHarnbHbIA MHOrOMYHKLUOHAMNbHBIN MUKPOMPOLECCOPHBIN KOHTPOINep,
npefHasHayeHHbI Ond  aBTOMaTUYECKOro PEerynvpoBaHWs U JIOTMYECKOro  YNPaBfeHUst TEeXHONOrM4Yeckummn
npoueccamn. OH npegHasHayeH pAns MPUMEHEHUS B 3NEeKTPOTEXHUYECKOW, SHEpPreTUHeCcKon, XMMUYECKOMN,
MeTannypriuieckomn, NULLEBOW, LLEMEHTHOW, CTEKONBHOW U APYrMX OTPacnsaxX NPOMbILLIEHHOCTH.

KoHTponnep MMWK-52 nosBonsieT BecTM nokanbHOE, KackagHoe, MporpamMmMHoOe, CynepBU3OpHOE,
MHOrOCBSI3HOE perynupoBaHue.

ApxuTekTypa KoOHTposnnepa obecneynBaeT BO3MOXHOCTb BPYYHYHO I aBTOMAaTMYECKN BKMOYaTb, OTKMOYaTh,
nepeknioYaTb ¥ PEKOHMUIYPUPOBaTL KOHTYPbI PErynnpoBaHns, NpUYeM Bce 3TW onepauuy BbINOMHATCA 6e3yaapHo
HE3aBUCUMO OT CITOXXHOCTU CTPYKTYpbl ynpaBneHus. B coyetaHun ¢ o6paboTkon aHanoroBbiX CUrHanoB KOHTpPOMnep
MWK-52 nosBonseTr BbINOMHATL Takke normyeckme npeobpasoBaHUs CUrHanoB W BbipabaTbiBaTb HE TONbKO
aHanoroBble WM WMMNYMNbCHbIE, HO W OUCKPETHble KOMaHAbl ynpasneHus. Jlormyeckne yHKUMOHaNbHbIE GNOKu
hOPMMPYIOT NOMMYECKYI0 NPOrpaMMy LIaroBoro ynpasneHusa ¢ 3agaHMeM KOHTPOSbHOrO BPEMEHW Ha Kaxaom ware. B
coyeTaHun C 06paboTKOM [OMCKPETHBIX CWUrHaNOB KOHTPOSEP MO3BOMSET BbIMOMHATL Takke pa3HoobpasHble
yHKUMOHanNbHbIE Npeobpa3oBaHUsA aHamnoroBblX CWUrHanoB W BbipabaTbiBaTb HE TOMbKO [AWCKPETHblE, HO W
aHanoroBble yNpaBnsoLmne curHansoil.

MWK-52 copgepxuT cpeacTtBa OnepaTMBHOIO YNpaBeHUs, pPacMoONiOKEHHble Ha nNuUUeBON naHenu
KOHTponnepa. OTW CpeacTBa MO3BOMSAIT BPYYHYIO M3MEHSTb pexuMbl paboTbl, ycTaHaBnMBaTb 3adaHune, ynpasnsaTb
XOA0M BbINOMHEHWS NPOrpamMmbl, BPYYHYO YNpPaBnsaTb UCMOMHUTENBHBIMU YCTPOMCTBaMM, KOHTPONUPOBaTL CUrHanbI U
uwHaMuupoBaTtb owwnbkn. CTaHOapTHble aHanoroBble W OWCKPETHble AaT4MKW W UCTIONMHUTENbHbIE YCTPOWCTBA
nopkntoyarTca K koHTponnepy MUK-52 ¢ nomolbio uHAMBMAYanbHbIX kabenbHblX cBA3eW. BHyTpu KoHTponnepa
curHanbl obpabaTtbiBaloTcsa B LMdpoBOM dopme.

KoHTtponnepbl MNK-52 moryT 06beanHATLCS B foKanbHYO YNpaBnsaoLLyo CeTb LNMHHOW KoHdurypaumu. [ns
Takoro OObEeAMHEHUS HUKaKMX [OMONHUTENbHbIX YCTPOWCTB He Tpebyetcs. Yepe3d ceTb KOHTponnepbl MOryT
obmeHmBaTbCA MHopMaLumeit B Lmdposon dopme.

MporpaMmmMnpoBaHMe KOHTpOJIJIepa BbIMOMHSAETCA C MOMOLLBIO KMaBuW MepeaHerd naHenu wnm no
MHTEpPAENCY C MOMOLLBI CreLManbHOro nporpaMmmMHoro obecnedeHusi - BusyanbHoro pegaktopa FBD-nporpamm
AJlTb®A. TMporpammHbiii nakeT pepaktop FBD-nporpamm AJIb®A pacnpoctpaHsieTca 6ecnnatHo. OH JOCTyneH Ha
Hallem canTe B UHTepHeTe: www.microl.ua.

Cunctema nporpamMMupOBaHusi peannsoBaHa B COOTBETCTBUM C TpeboBaHuAMU cTaHapta MexayHapoaHon
AnektpoTexHudeckon Komucenm (MIK) IEC 1131-3 n npegHasHadeHa ons pa3paboTky MPUKNagHoOro nporpammHoro
obecneveHunss cbopa AaHHbIX U YNPaBEeHUss TEXHONOMMYECKUMM NPOLeCCaMm, BbIMOMHAEMbIMU Ha NPOrpamMmMupyembIx
KOHTpOsnepax.

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

Mpouecc nporpaMMMpoBaHUs CBOAMTCS K TOMY, YTO NMyTEM NOCNEA0BATENbHOMO HaXaThsl HECKOMbKMX KNaBuLL
n3 Oubnuotekn, 3aWMUTOM B MOCTOSIHHOW MaMsATW, BbI3bIBATCA HYXHble (OYHKUMOHANbHbIE Onoku, 9K
YHKUMOHanNbHbIe BrOKN 00BLEANHAITCA B CUCTEMY 3afjlaHHOM KOH(UIypaumMm u B HAX yCTaHaBnNmMBaroTcsa Tpebyemble
napameTpbl HACTPOWKN.

C nomoLLbio BCTPOEHHOW 3HEProHE3aBUCMMOW MaMATU 3anporpaMmupoBaHHas MHGOpPMaUnst coxpaHsieTcs
NpU OTKNKYEHUN NNTaHUA.

KoHTponnep MWK-52 npencraBnser coboi KOMMMEKC TexHudeckux cpeacts. B ero coctaB Bxogut
LEHTPanbHbIi MUKPOMPOLIECCOPHbIA BrnoK KOHTpomnmnepa W KNeMMHO-OroYHbIn  coeguHuTenb. LleHTpanbHbin 6ok
npeobpasdyeT aHamnoroByld W AMCKPETHYK WHopmaumio B undpoyio dopmy, BegeT ob6pabotky LmdpoBoi
uHdOopMauum u BoipabaTbiBaeT ynpasnsoLlne BO34eNCTBUSA.
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KoHTponnep MMK-52 370 - NpoekTHO-KOMMOHyeMoe u3fenue, KoTopoe MO3BOMSeT NoNnb3oBaTenio BbIOpaTh
HYXXHbI KOMNNeKT moaynew pacwmpenus (YCO — ycTpocTBa CBA3N C 0OGBbEKTOM) M KIeMMHO-6/104HbIX coeanHnTenen
COrMMacHoO 4ucny W Buay BXOAHbIX W BbIXOAHbIX curHanos. Ero coctaB u psia napameTpoB OnpeaensioTcs
notpebutenem n ykasbiBaoTca B 3akase. K ogHomy koHTponnepy MWK-52 nopkniodaetcss TONMbKO OAMH MOAYIMb
paclmpeHus.

B koHTponnep MNK-52 BCTpoeHbl pa3BuTble cpeacTBa caMoAMarHOCTUKKU, CUTHaANM3aUuumM U naeHTudukaumm
HeucnpaBHOCTEN, B TOM YuMcrie Npu OTKase annapaTypbl, BbIXOAE CUrHANoB 3a OOMycTUMble rpaHuubl, cboe B O3Y,
HapyLLEeHUM obMeHa No ceTu U T.1.

2.2 OcHOBHble cBOMCTBA
B koHTponnepe MANK-52 npegycmoTpeHo:

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

* bornee 80 TmnoB 3awwuTbix B MM3Y dyHKUMOHaANbHLIX GIOKOB HENPEpPLIBHOM WM AMCKPeTHOM o6paboTku
uHdopMauum, Bknoyas gyHkumMoHanbHble 6noku MU perynupoBaHus, dyHKUMOHamNbHbIE GNOKM MaTemMmaTu4eckux,
AVHAMWNYECKUX, HENMHEWHbIX, aHanoro-UCKPETHbIX U NOrM4eckmx npeobpas3oBaHuii.

« [lo 98 ucnonbayemblx GNOKOB CO CBOGOAHBLIM MX 3anofiHeHMEM MoGbIMU PYHKLMOHAMNBHLIMU GriokaMu 13
GUGNMoTEKN U CBOGOAHLIM KOHMUIypUpOBaHWEM MexZy CoBoi U C BXOoAaMW-BbIXO4AMM KOHTposnnepa. Py4yHasi
yCTaHoBKa WU aBTOMOACTPOMKA NoGbIX CBOMCTB, NapaMeTpoB M Ko3(h(ULMEHTOB B NHOGbIX (YHKLMOHATbHBIX Griokax.

* /I3MeHeHne pexMMoB yrnpaBneHusl, BKITOYEHNE/OTKITIOUEHNE, NEPEKIOYEHME U PEKOHMUIypaunsa KOHTYpOB
perynupoBaHus nobon cTteneHn CrnoXHoCTU.

* OnepaTMBHoe ynpaBrieHne KOHTypaMu perynmpoBaHma C NOMOLLUbIO KhaBuLl nuueBon naHenn, 2-X
yeTblpexpaspsigHblX, U OQHOrMo TPexpaspsgHoro LMEpPOBbIX WHAMKATOPOB U HaGOpa cBeToamnonoB, NO3BONAOLNMX
MEHATb PEeXUMbl, YCTaHaBNMBaTb 3afaHune, ynpaBnAaTb UCNONMHUTENIbHbIMU MEeXaHN3MaMUn, KOHTPONMMpOBaTb CUIrHanbI,
MHOMLUMPOBATb aBapuUiHble cutyaumnn. Mpn nporpaMmHoMm perynmpoBaHun cpencrtesa onepatuBHOINO ynpaBlieHUA
Nno3BONAKT BbI6VIpaTb Tpe6yemyro nporpamMmmMmy, nyckaTtb, OCTaHaBnuBaTb, U CGpaCblBaTb nporpamMmmy, nepexoamntb K
cnepywouwiemMy y4acTky nporpamMmmbl, a Takke KOHTPOJNIMpoBaThb X044 BbINONTHEHUA NporpamMmbl.

+ ObbeavHeHne [0 32 KOHTPONMEPOB B rOKanbHYK YNpaBnsioWyld ceTb, NpUYeM B 3Ty CeTb MOryT
BKIIOYATLCH TaKKe U OpYrMe MOAEnn KOHTPONepos.

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

KonuuyecTBo BXx0O0B-BbIX040B B 6a30BOM MoAeNV KOHTponnepa:

- aHanoroBble BxoAbl — 8 (YHUULMPOBaHHbIE);

- aHanorosble BbIxoAdbl — 1;

- AVCKpPEeTHbIe BXoabl — 3 (1 UMMynbCHBIV BXOA™);

- ONCKPETHbIE BbIXOObl — 5.

Mogenwu u kogpl Mogynew pacwmpenns (YCO) - cm. pasgen 2.2.1:

- MP-51-01: 8 guCKpeTHbIX BXO4O0B;

- MP-51-02: 4 guckpeTHbIX BXoAa, 4 OUCKPETHbIX BbIXOAa;

- MP-51-03: 8 gMCKpPEeTHbIX BbIXOAOB;

- MP-51-04: 8 gucKpeTHbIX BXOAOB, 1 aHanoroBbIf BbIXOA;

- MP-51-05: 4 gucKkpeTHbIX BXOAa, 4 AUCKPETHBIX BbIXOAa, 1 aHanoroBbif BbIXOA;

- MP-51-06: 8 gMCKpeTHbIX BbIXOAOB, 1 aHanoroBbIN BbIXOA;

- MP-51-07: 3 aHanoroBbIX BbIXxoAa;

- MP-51-11: 16 guckpeTHbIX BXOA0B, 1 aHanoroBbIn BbIXOA4;

- MP-51-13: 8 gucKpeTHbIX BXO40B, 8 OUCKPETHbIX BbIXOAOB, 1 aHanoroBbI BbIXOA;

- MP-51-15: 16 guCKpeTHbIX BbIXOL4OB, 1 aHanNorosbiv BbIXOS,.

MpumevaHne.
* - 1 UMNYNbCHBIN BXOA4 W3 4MCna OUCKPETHbIX BXOOOB (MakcuMarbHas 4YacTtoTa CrefoBaHus UMMynb
coB 2kIL).
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2.2.1 BasoBasi Mogernb KOHTporiepa U MOAYyNu pacluMpeHus

BasoBas mogenb koHTponnepa MUK-52 u mopynu pacwmpenns MP-51 umetoT B cBoeM cocTtaBe Habop
aHanoroBbIX U AUCKPETHbLIX BXOA0B-BLIXOAO0B, KOTOPbIE NPUBEAEHBI HUXKE B Tabnuuax.
Mpu 3aka3e koHTponnepa MoXeT BblTb 3aKkasaH TOMNbKO OAWMH MOAYIb pacLUMPEHUS.

Bxopa-Bbixopga 6a3zoBon mogenu koHTponnepa MUK-52 (6e3 moayns paclumpeHus)

AHanoroBbin AnckpeTHbIN
Bxon Bbixop Bxop Bbixopg
MWK-52-00*-... 8 1 3 (1 MNynbCHbIN) 5

Mogenb KOHTponnepa

MpumeyaHwue.
* 6e3 Moaynsa pacLumpeHns

Bxopa-Bbixoga moaynen pacwuperdnsa YCO MP-51

Mopenb Koa mopenn AHanoroBbin AnckpeTHbIN
MoAaynsi Moaynsi
pacum:;eﬂvm pacum:;eﬂml Bxopn Bbixopn, Bxopn Bbixopn
MP-51-01 01 - - 8 -
MP-51-02 02 - - 4 4
MP-51-03 03 - - - 8
MP-51-04 04 - 1 8 -
MP-51-05 05 - 1 4 4
MP-51-06 06 - 1 - 8
MP-51-07 07 - 3 - -
MP-51-11 11 - 1 16 -
MP-51-13 13 - 1 8 8
MP-51-15 15 - 1 - 16
MpumeyaHus.

1) «-» — BxOpA, (BbIXO4) OTCYTCTBYET;
2) UMNYNbCHBIN BXOA M3 Yncna AUCKPETHBLIX BXOAOB.

CymmapHoe KONMM4YeCcTBO BXOAOB-BbIXOAOB KOHTponnepa MUK-52 ¢ yCTaHOBNEeHHbIM MoAynem

pacwmpeHus
Mopenb Mopenb moayns AHanoroBbin [AvckpeTHbIN
KOHTponnepa pacwupeHus Bxopg Bbixop Bxon Bbixop
MUK-52-00* 8 1 3 5
MUK-52-01 MP-51-01 8 1 11 5
MUK-52-02 MP-51-02 8 1 7 9
MUK-52-03 MP-51-03 8 1 3 13
MUK-52-04 MP-51-04 8 2 11 5
MUK-52-05 MP-51-05 8 2 7 9
MUK-52-06 MP-51-06 8 2 3 13
MUK-52-07 MP-51-07 8 4 3 5
MUK-52-11 MP-51-11 8 2 19 5
MUK-52-13 MP-51-13 8 2 11 13
MUK-52-15 MP-51-15 8 2 3 21
MpumeyaHue.

* 6e3 MoAyns pacwmpeHus.

TexHnYeckme xapakTepucTUKU BXOLOB-BbIXOAOB Ga3oBoW Moaeny u moaynein pacwmpenus YCO npueegeHbl
B pa3gene 2.3.
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2.3 OCHOBHbIe TEXHUYECKUe XapakTepucTtukun

2.3.1 XapakTepuCTUKM BXOAOB-BbIXOO0B
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Yuncno, HoMeHKNaTypa 1 XxapakTepucTUKM BXOAOB-BbIXOA0B nNpuBeAeHbl B Tabnuvuax 2.1-2.5.

2.3.1.1 AHanoroBble BXOAHble CUTHanNbI:

Tabnuua 2.1

HanmeHoBaHMe xapaKTepUcTUKM

3HayeHune xapakTepuCcTUKN

KonnyectBo aHarnoroBbix BXOA0B
- B 6a30BOV MOAENW KOHTposnepa

8

Twun BXO4HOro aHanoroBoro curHana

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

0-20 mA, RBx=100 Om

4-20 A, RBx=100 Om

0-10B, RBx He meHee 25 kOm

Paspewatowas cnocobHocTs ALIMM

<0,0015% (16 paspsgos)

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

bonee

["anbBaHW4ecKoe pasgeneHne Lenemn

AHanoroBble BxOAbl ranbBaHU4ECKU WU30NUPOBaHbI ApYr
OT Apyra, OT BbIXOAHbIX 1 APYTUX BXOAHBIX Lienei 1 uenei
nUTaHus.

HanpsixeHune ranbBaHuyeckon pasesskm He meHee 500 B.

2.3.1.2 AHanoroBble BbIXOAHble CUrHanbI:

Tabnuua 2.2

HanmeHoBaHMe xapaKkTepucTUKu

3HaueHue XapakKTepucTukun

KonnyecTBo aHanoroBbIX BbIXOAOB B 6a30BOM Mogenum
KOHTponnepa

1

Twn BbIXOAHOrO aHaforoBOro curHana

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

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

0-10B, RH = 2000 Om

Paspewarowaa cnocobHocTe LIAM gns BeixogoB B 6Ga-
30BOW MOAENN KOHTpornepa

<0,0015 % (16 paspsigoB)

Mpenen gonyckaemolr OCHOBHOW NpuBEAEHHOW norpeLu-
HOCTU (hOpPMMPOBAHWNS BbLIXOAHOIO CUrHana nocne ka-

nubpoBkM ANsi BbIXOAOB B 0a30BOM MOAENU KOHTPO- <0,2%
nnepa
3aBUCMMOCTb BBIXOQHOIO CUrHamna OT COMpOTMBIEHUS <01%

Harpysku

BnvsHue TeMnepaTypbl OKpyXatoLlen cpeabl

< 0,04 %/°C

"anbBaHM4YecKoe pasgenexHne uenemn

AHanoroBbIi BbIXOA4, ranbBaHWYECKM U30MMPOBaH OT
BXOAHbIX N APYrMX BbIXOAHbIX Lienen u uenen nutaHus.
HanpspkeHne ranbBaHn4eckon passssku He meHee 500 B.
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Tabnuua 2.3

HanmMeHoBaHMe xapaKTepuUCTUKM

3HayeHne xapakTepucTUKn

KonuyecTBo aHanoroBbIX BbIXOAOB Ha MoAyre pacluu-
peHns YCO

oTcytcTByeT, 1 nmbo 3
(cm. pasgen 2.2.1)

Twn BbIXOAHOrO aHanoroBoro 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

Paspewatowias cnocobHocTb LIAM Ans BbIXOQOB Ha MoO- 0,024 % (12 paspsgos)
ayne pactumpenusa YCO

Mpenen gonyckaemon OCHOBHOW NMpuBEAEHHOW norpeLu-

HOCTN (POPMMPOBaHMA BbIXOAHOIMO CUrHama nocre Ka-

nnbpoBKM ANs BbIXOA0B Ha Mogyne paclupeHuns YCO <04 %
3aB/NCMMOCTb BbIXOOHOIMO CurHana OT COMpPOTUBMEHWUS <0,1%

Harpysku

BrivsiHve TemnepaTypbl OKpyXXatolen cpegbl

< 0,04 %/°C

["anbBaHW4ecKoe pasgeneHne Lenemn

AHarnoroBble BbIX0oAbl ranbBaHUYeCKU U30NMPOBaHbl ApYr
OT Apyra, OT BXOAHbIX U APYr1X BbIXOAHbIX Llenen v uenew
nuTaHus.

HanpsixeHune ranbBaHuyeckon pasesskn He meHee 500 B.

HanmeeHme BHELUHEro NCTO4HMKa NnTaHna

cTtabunumaunpoBaHHoe, (24-28)B noCTOsIHHOrO ToKa

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

40 mA

2.3.1.3 [uckKkpeTHble BXOAHbIE CUTHanNbI:

Tabnuua 2.4

HanmeHoBaHMe xapaKkTepucTUKu

3HaueHue XapakKTepucTukun

KonnyecTtBo OUCKPETHbIX BXOA0B

- B 6a30BoOW Moaenu KOHTponnepa 3

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

ManbBaHU4eckoe pasgernexHne Lenem

OunckpeTHble BXoAbl ranbBaHUYECKU W30MMPOBaHbI OpYyr
OT Apyra, OT BbIXOAHbIX U OPYrMX BXOAHBIX Lienen v uenewn
nUTaHus.

HanpspkeHue ranbBaHnyeckon passsskn He meHee 500 B.

2.3.1.4 OuckpeTHble (MMNYNbCHbIE) BbIXOAHbIE CUTHaNbI:
B 3aBucumoctTn OT KNeMMHO-6rovHoOro coeguvHutens Kk 6as3oBov Mogenn W MOAYNs  pacLUMPEHWs
UCMONb3YHTCS TPaH3UCTOPHbIE, perneviHbie, TBepAOTENbHbIE UMM ONTOCUMUCTOPHbIE AUCKPETHBIE BbIXOAA.

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

KB3-24-20
Tabnuua 2.4

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

HanmeHoBaHMe xapaKTepuCcTUKU

3HavyeHne XxapaKTepUCTUKMU

KonnyecTteo ONCKPETHLIX BbIXOO0B
- B 6a30BoOV Moaenu KoHTponnepa
- Ha mogyne pacwwupenus YCO

5
cM. pasgen 2.2.1

Twn BbIXOOA

OtkpbiTbii Konnektop (NPN TpaHaucTopa)

MakcumanbHoe HanpsiXeHune KOMMYyTauum

40 B nOCTOAAHHOIO TOKAa

MakcnmanbHbIA TOK Harpy3Kku Kaxkxgoro Bbixoga

100 MA

lanbBaHWUYecKoe pasaerneHue Lenei

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

HanpspkeHne ranbBaHn4Yeckon passsskn He meHee 500 B.

CwurHan norundeckoro "0"
CwurHan norndeckon "1"

PaSOMKHyTOG COCTOAHME TPaH3UCTOPHOIo Kro4a
SaMKHyToe COCTOAHNE TPAH3NCTOPHOIO Krito4a.

Bug Harpysku

AKTUBHasA, MHAYKTUBHAaSA

HanpspkeHne BHELIHero UCTOYHMKa NUTaHnA

HecTtabunuanposaHHoe, (20-40)B noCTOsIHHOrO ToKa
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PenenHbin Bbixoa. KneMMHO-OMoOYHbIN
KB3-40P-01, KB3-54P-01

Tabnuua 2.5.1

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

HanmMeHoBaHMe xapaKTepuUCTUKM

3HayeHune xapakTepucTUKMn

KonunyectBo AMCKPETHbIX BbIXOAOB
B 6a30BOV MOAEenn KOHTpornepa
Ha mogyrne paclumpenus YCO

5
cM. pasgen 2.2.1

Twvn Bbixoga

[MepekntoyatoLme KOHTaKTbl pene

MakcumanbHoe Hanps>xeHne KoMmyTtauum nepemeH-

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

ManbBaHU4eckoe pasgeneHue Lenemn

OuncKkpeTHble BbIXOAbl ranbBaHW4ECKN M30MMPOBaHbI ApYr OT
apyra, oT BXO4OB, APYrUX BbIXOAOB W OCTarbHbIX Lene.
HanpsikeHue ranbBaHnyeckon pasesaskm He meHee 1500 B.

CwurnHan normyeckoro "0"
CwurHan normyeckon "1"

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

Bug Harpysku

AKTUBHAs, MHOYKTMBHas

MakcumanbHoe  noTpebnexve
OAHOrO  BKJIIOYEHHOro  KaHana
MCTOYHMKA MOCTOSIHHOIO ToKa 24B

(obmoTok
oT

pene)
BHELLUHEro

20 MA

HanpspkeHne BHELLIHero UCTOYHMKa NUTaHnA

HectabunuanposaHHoe, (20-28)B nocTosiHHOro Toka

Bbixog — TBepaoTenbHoe (He MexaHuveckoe) pene. KnemmMHo-6noyHbin coeauHutens KB3-34K-01,

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

HaumeHoBaHue xapakTepUCTUKMU

3HauyeHune xapakTepucTUKMn

KonunyectBo ANCKPETHLIX BEIXOA0B
B 6a30BOW MOAENW KOHTponepa
Ha mogyrne pacluvpenus YCO

5
cM. pasgen 2.2.1

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

NOCTOAHHOIO TOKa

MakcumanbHbIn TOK Harpy3ku Kaxxgoro Bbixoga

1 Aac nepeMeHHOro Toka,
1 Adc noCTOAAHHOro TOKa

ManbBaHU4eckoe pasgerneHne Lenem

[vcKpeTHble BbIXOAb! FanbBaHUYECKU W30NUPOBaHbl ApYr OT
Apyra, oT BXOAO0B, APYMMX BbIXOAOB W OCTanbHbIX LENeN.
HanpsixeHune ranbBaHuyeckon pasesskm He meHee 500 B.

CwurnHan normyeckoro "0"
CwurHan normyeckon "1"

Pa30MKHyT09 COCTOAHME KOHTAKTOB pene.
36MKHyToe COCTOAHNE KOHTaKTOB pene.

Bug Harpysku

AKTVUBHas, MHOYKTMBHas

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

20 MA

HanpspkeHne BHELLIHEro UCTOYHMKa NUTaHnA

HecTtabunusuposaHHoe, (20-28)B nocTosiHHOrO Toka
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Bbixog — ontocumucTtop. KnemmHo-6nouHbin coeguHutenb KB3-34C-01, KB3-28C-12, KB3-30C-12,

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

Tabnuua 2.5.3

HanmeHoBaHMe xapaKTepucTUKU

3HaueHue XapakTepucTukun

KonnyectBo OUCKPETHBIX BbIXOO0B
- B 6a30BoW Mogenu KoHTponnepa
- Ha mogyne pacwupeHus YCO

5
cM. pasgen 2.2.1

Twvn Bbixoga

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

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

600 B nepemMeHHOro Toka

ToK Harpysku kaxzaoro Bbixoda

- He 6onee 50mMA

- B MMNYNbCHOM pexume 4Yactoton 50y ¢ AnuTenbHOCTbHO
umnynbca He 6onee 5mc — go 1A

- MMKOBbIN TOK Neperpyskun ¢ AnuMTensHocTbo umnynsca 100mMke
n yactoton 120 nmn/cek — oo 1A

["anbBaHW4ecKoe pasgeneHne Lenemn

OucKpeTHble BbIXOAbI ranbBaHUYECKW W30NMPOBaHbl ApYr OT
apyra, oT BXOAOB, APYrUX BbIXOAOB U OCTarnbHbIX Lene.
HanpskeHue ranbBaHnyeckow pasesaskm He meHee 1500 B.

Cwurnan noruyeckoro "0"
CwurHan normyeckon "1"

OTKINIOYEHHOE COCTOSIHME cMMumncTopa
BknoyYeHHOE COCTOSAHME cuMuUCTOopa

Bua Harpysku

AKTMBHasA, MHOYKTMBHAsA

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

20 MA

HanmeeHme BHELUHEro UCTOMHMKa NnTaHna

HectabunuaunposaHHoe, (20-28)B nocTossHHOro Toka

2.3.2 O6wwme chyHKUMOHaNbHbIE NapaMeTpbl

Tabnuua 2.6
TexHu4yeckasa xapakTepucTuka 3Ha4yeHue
MakcumanbHoe Yncno dyHKUMOHaNbHbIX 6110KOB B Mporpamme 99
Yuncno dyHKUMOoHanbHbIX 6nokoB B GubnunoTeke Bonee 80
Bpewms uukna, He bonee 0,1c
MorpewHocTb undpoBon 06paboTkm nHOpMaumm:
CyMMMUPOBaHWe, BbluNTaHNe 0%
YMHOXeHWe, feneHve 0%
n3BJie4eHe KBaapaTHOro KOpHs 0,01%
Yackl peanbHOro BpeMeHu C 6artapeeli pe3epBHOro NUTaHus

2.3.3 dyHKUMOHaNbHbLIE NapaMeTpbl PerynsaTopos

Tabnuua 2.7
TexHn4Yeckasa xapakTepucTuka 3Ha4yeHue
MakcrMmManbHoe YNCNo He3aBUCUMbIX KOHTYPOB 9

Bug perynsitopa B KaXgom KOHType

JloKkanbHbIN aHaNoOroBbIN, JIOKanbHbIA UMMAYSILCHLIN,
KackagHbI aHanoroBbIn, KackagHbl UMMNYIIbCHBIN

Pexvm paBoTbl KaXO0ro KoHTypa

JlokanbHbIW, KackaaHbIN, ANCTAaHUNOHHbIN, PYYHOW

Bua 3agaHuns B KaXkOOM KOHTYpe

Py4Hoe, nporpammHoe, BHeLlHee (CcynepBu3opHoe)

3aKoH perynupoBaHusi B KaXKAOM KOHTYype

g, nv, N, n,
TPEeXno3nLMOHHOE, ABYXMNO3ULIMOHHOE

KoHTponupyemble napameTpbl

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

[MapameTpbl HACTPOWKM

CM. nacrnopT COOTBETCTBYHOWEro ¢hyHKLUMOHANBHOIO
6noka

[Napamempbl py4HO20 3a0amyuka:

Cnocob ycTaHOBKM

Bonblie-meHblie

[VCKPETHOCTb YCTaHOBKM

0,01%

Bpems nsmeHenus Ha 100%, He Gonee

16 C

Bua 6anaHcupoBku

OuHammnyeckas, ctatnctunyeckas
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2.3.4 ®PyHKUMOHaNbHbIe NapaMeTpbl MPOrpaMMHbIX 3a4aTYNKOB

Tabnvua 2.8

TexHn4Yeckasa xapakTepucTuka 3HauyeHue
MakcumarnbHoe YMCNo y4acTKOB OfHOW NPorpamMmbl 48
BbinonHeHve nporpammbl OpHoKpaTHOE, MHOTOKpaTHOE, LUKIMYEecKoe
MakcumarnbHoe Y1NCno MHOrOKpaTHOrO MOBTOPEHUS 99

nporpaMmbl

KomaHgbl ynpasneHusi nporpammMoii

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

CocCTosiHUSI MporpamMml

Myck, cTon, cpoc, KOHeL Nporpammbl

KoHTponupyemble napameTpsbl

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

YnpasneHue

8bixodamu:

Cnoco6 ynpaBneHvsi B py4HOM pexumMe

bonblie-meHblle

Bpemsi M13MeHeHUs aHaNoroBoro curHana B py4Hom
pexume

He 6onee 16 cek

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

0,1%

2.3.5 BHewHum nHtepdenc

MarucTpanbHbI nocrneaoBaTernbHbIN kKaHan MHTEPMENCHOW CBA3M MCMONb3yeTCs AN NOCTPOEHUS NTOKanbHOM
UnNu pacnpegeneHHon ceTn 1 UMeeT cneayoLne XapakTepUCTUKN:

Tabnuua 2.9

TexHUYeckasa xapaktepucTuka

3Ha4veHune

Twvn kaHana

ACVHXPOHHBIN NoNygynneKkcHbIn

Tononorus cetn

"Obuwas wuHa"

KoHdurypaumm cetu MHoroto4yevHas
NHTepdenc RS-485
lMpoTokon cBsA3n ModBus RTU

Yuncno KOHTpONNIepoB (NpMemMonepeaaTynkoB) B CETH

[o 31 Ha 0 gHOM CermeHTe ceTn

MakcrmanbHoe KonmyecTso Y3J10B B CeTn

250 ¢ y4eTOM MarucTpasnbHbIX yeunutenewn

Tun npuemonepenaTyNKoB

OnddepeHumanbHbIin, NoTEHUMaNbHbIN

CkopocTb nepegayn gaHHbIX (ycTaHaBnMBaeTCs Nonb3o-
BaTenem)

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

ManbBaHU4eckasa pa3Bsi3ka

WHTepdenc ranbBaHNYeCKM 30MPOBaH OT BXOL4OB-BbI-
XOZOB U OCTanbHbIX Lienewn

[nvHa nuHMmM cBA3n cetun

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

Tvn NUHWI cBA3N

BuTas napa, aKpaHvWpoBaHHasi BUTas napa

HasHauyeHne nHtepderica

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

2.3.6 O6wuMe TeXHMYECKME XapaKTepPUCTUKN

Tabnvua 2.10

TexHuYeckasa xapakTepucTuka

3HaueHue

rabaputHble pasmepbl G10Ka KOHTponepa

(96 x 96 x 189) mm

HanpspkeHve nutaHna

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

MoTpebnsemas MOLWHOCTb

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

3HaueHue

Twun Kopnyca

Kopnyc 4ns yTonfaeHHoro LWMToBOro MOHTaXa

Pa3mepbl poHTaneHom pamku

96 x 96 Mm

MoHTaxHas rnybuHa

190 mm max

Bblpes Ha naHenu (LwmTe)

92"%% x 92°°% ym  DIN43700

Kpennexue kopnyca

B anekTpowmTax

PaGouas TemnepaTtypa

oT MuHyc 40 °C go nntoc 70 °C

Temnepatypa xpaHeHus (NnpegenbHas)

To xe

Knumartunyeckoe ncnonHeHme

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

ATmoccepHoe faBrneHue

Ot 85 po 106,7 klMa

Bubpauus

mcnonHeHne 5 cornacHo FOCT 22261

MomelleHne

3akpbIToe, B3pbIBO-, NOXapobe3onacHoe.

Bo3ayx B nOMeLLeHMN He AOMKEH coaepXaThb Mbln u
NPUMECHK arpeccuBHbIX MAapoB 1 ra3oB, Bbi3bIiBAKOLLNX
KOppPO3uto (B YaCTHOCTM: ra3oB, CoAepPXKaLlnxX CEPHUCTbIE
COEAVHEHNSI NN aMMUaK).

[NonoxeHne Npn MoHTaXxe

JTioboe

CTeneHb 3alunThbl

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

Bec, He 6onee

1,0 kr

Tabnuua 2.12

FaGapuTHble pasmepbl KNEMMHO-6J104YHbIX
coeguHuTenen

3HauveHue (BxLUxI), mm

CoeguHuTenb kneMmmHo-6no4yHbin Kb3-34-01-0,75 71 x 129 x 30
CoeguHuTenb kneMmmHo-6no4Hbin Kb3-34P-01-0,75 86 x 181 x 45
CoeguHuTenb kKneMmHo-6no4HbI KB3-34C-01-0,75 86 x 181 x 45
CoepguHuTens knemmHo-6mo4HbIn KB3-34K-01-0,75 86 x 181 x 45
CoeguHuTenb kKnemmHo-6mo4HbIn KB3-24-10-0,75 72 x 87 x 30

CoeguHuTenb kKneMmmHo-6no4Hbin Kb3-24-11-0,75 72 x 87 x 30

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

CoeguHuTenb KneMmmHo-6no4Hbin Kb3-28P-12-0,75 86 x 116 x 45
CoeguHuTtenb kneMmHo-6no4Hbin KB3-28K-12-0,75 86 x 116 x 45
CoeauHuTenb kneMmHo-6no4HbI KB3-28C-12-0,75 86 x 116 x 45
CoepauHuTenb KneMmmHo-6no4HbIn KB3-30P-12-0,75 86 x 141 x 45
CoeguHuTenb kKneMmHo-6mno4Hbin KB3-30K-12-0,75 86 x 141 x 45
CoeguHuTenb KneMMmHo-6no4Hbii KB3-30C-12-0,75 86 x 141 x 45
CoeguHuTtensb knemmHo-6no4yHbin Kb3-40P-01-0,75 86 x 179 x 45
CoepguHutens knemmHo-6mo4HbIn KB3-40K-01-0,75 86 x 179 x 45
CoeguHuTenb kneMmHo-6no4HbIi KB3-40C-01-0,75 86 x 179 x 45
CoeguHuTenb KneMmmHo-6no4Hbin Kb3-54P-01-0,75 72 x 258 x 45
CoeguHuTenb kKneMmHo-6mno4Hbin KB3-54K-01-0,75 72 x 258 x 45
CoeguHuTens kneMmmHo-6no4Hbi KB3-54C-01-0,75 72 x 258 x 45
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3 CoctaB usgenus

3.1 KomnnekT noctaBKM KOHTponnepa

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

Tabnvua 3.1 - KomnnekT noctaekn koHTponnepa MNK-52

O6o03Ha4yeHune

HanmeHoBaHue

Kon

MPMK.421457.008

KoHTponnep mukponpoveccopHbii MUK-52

MPMK.426419.517

CoeauHuTenb KneMmHo-6mno4HbIn KB3-34-01-0,75

MPMK.426419.518

CoeauHuTens knemmHo-6noyHbin Kb3-34P-01-0,75

MPMK.426419.518-01

CoeauHuTenb kneMmmHo-6noYHbin Kb3-34C-01-0,75

MPMK.426419.518-02

CoeauHuTenb kKneMmHo-6no4Hbi KB3-34K-01-0,75

NMPMK.426419.210 CoeauHuTenb KneMmHo-6mno4Hbin KB3-24-10-0,75
NPMK.426419.211 CoeauHuTenb kneMmHo-6noYHbin Kb3-24-11-0,75
NMPMK.426419.220 CoeguHuTenb kKnemmMmHo-6no4YHbIn KB3-24-20-0,75
NMPMK.426419.221 CoepguHuTenb kKnemmMmHo-6noYHbIn KB3-40P-01-0,75

MPMK.426419.221 -01

CoeauHuTenb knemmHo-6noYHbin Kb3-40C-01-0,75

MPMK.426419.221 -02

CoeauHutenb kneMmmHo-6no4Hbin KB3-40K-01-0,75

MPMK.426419.222

CoeauHutens kneMmmHo-6no4Hbin KB3-54P-01-0,75

MPMK.426419.222 -01

CoeauHuTenb kneMmmHo-6noYHbin Kb3-54C-01-0,75

MPMK.426419.222 -02

CoeauHuTenb kneMmmHo-6no4Hbin KB3-54K-01-0,75

NMPMK.426419.406 CoepguHuTenb KnemMHo-6no4HbI KB3-28P-12-0,75
NMPMK.426419.407 CoeauHuTenb KneMmmHo-6noYHbin KB3-28C-12-0,75
NMPMK.426419.408 CoeauHuTenb KneMMHo-6noYHbI KB3-28K-12-0,75

MPMK.426419.524

CoeauHuTens kneMmmHo-6no4Hbin KB3-30P-12-0,75

MPMK.426419.525

CoeauHuTenb knemmHo-6noyHbin Kb3-30C-12-0,75

NMPMK.426419.526

CoeauHuTenb KneMmHo-6mno4Hbi KB3-30K-12-0,75

[EEY
Bl IR Bl I I o B R B B Bl R B B . e B B >(-E
3

NMPMK.421457.008 INC Macnopt 1 3ka3.
MPMK.421457.008 P31 PykoBOACTBO MO aKkcnnyaTaumm **
NMPMK.421457.005 P32
232-202/026-000 Pa3bem ceteBomn 1 wr.
231-131 Pblyar MOHTaXHbIN 41151 CETEBOrO pa3bema 1 WrT.
236-332 Pblyar MOHTaXHbIV AN KNEMMHO-604HbLIX COeaNHUTENEN rokk
MpumeyvaHusn:
1* 1 wrT. npuycnosnn 3akasa,
2 ** 1 3K3. Npu NocTaBke NOOro KonnyecTsa U3genuii 4aHoro Tuna B oAvH agpec;

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

Tabnvua 3.2 — KnemmHo-6royYHble CoOeanHUTENy ANs MOAYIEN pacluMpeHns

Kpatkasn KneMmHo-6n0o4Hble coeAMHUTENU U COOTBETCTBYIOLLUME UM TUMbI BbIXOAOB
T Xxapaktepu-
un moayns cTvi
paclmpexus BXO[O0B- TpaH3UCTOPHbLIN PenenHbin CUMUCTOPHBbIN Beixon
yco TBEpAOTENbHUMM
BbIXOA0B BbIXof BbIxoAa BbIXoA ene
mopaynsi P
MP-51-01 8DI KB3-24-10-0,75 - - -
MP-51-02 4DI1+4DO KB3-24-10-0,75 KB3-28P-12-0,75 | Kb3-28C-12-0,75 KB3-28K-12-0,75
MP-51-03 8DO KB3-24-10-0,75 KB3-30P-12-0,75 | Kb3-30C-12-0,75 KB3-30K-12-0,75
MP-51-04 8DI+1A0 KB3-24-10-0,75 - - -
MP-51-05 4DI+4DO+1A0 KB3-24-10-0,75 KB3-28P-12-0,75 | KB3-28C-12-0,75 KB3-28K-12-0,75
MP-51-06 8DO+1A0 KB3-24-10-0,75 KB3-30P-12-0,75 | Kb3-30C-12-0,75 KB3-30K-12-0,75
MP-51-07 3A0 KB3-24-11-0,75 - - -
MP-51-11 16DI+1A0 KB3-24-20-0,75 - - .
MP-51-13 8DI+8DO+1A0 KB3-24-20-0,75 KB3-40P-01-0,75 | Kb63-40C-01-0,75 KB3-40K-01-0,75
MP-51-15 16DO+1A0 KB3-24-20-0,75 KB3-54P-01-0,75 | Kb3-54C-01-0,75 KB3-54K-01-0,75
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3.2 3akas koHTponnepa MUK-52

OGo3HauyeHue npu 3akase: MUK-52-MM-AA-BB-CC-DD-GG-HH-JJ-KK-E-FFFF-LLLL-RST-U-L,
roe:
MM - kog mogynsi pacwmpexust YCO (00-07, 11,13,15),
Mpumep:
00 - mogynb YCO oTcyTcTBYET;
01 - mopynb pacwwuperuns MP-51-01.

AA, BB, CC, DD, GG, HH, JJ, KK - kog BXOQHOIrO CUrHana cooTBeTCTBeHHO 1-ro, 2-ro, 3-ro, 4-ro, 5-ro,

ro KaHanos:
YHughuyuposaHHbIe 8X00HbIE CUgHarbI:
01 - 0-5 MA,
02 - 0-20 MA,
03 - 4-20 mA,
04 - 0-10 B,
E - Ko BbIXOAHOro YHM(ULMPOBAHHOIO aHaroroBoro curHana:
1-0-5MmA,
2-0-20 mA,
3-4-20 MA,
4 -0-10B,

6-ro, 7-ro n 8-

FFFF — Tn n pnuMHa KNeMMHO-67104HOro coeauHUTENS BXOAHbIX U BbIXOAHbIX CUrHanoB 6asoBon mogenu:

TO - KB3 otcyTcTByer,

T 0,75 - KB3 c TpaHancTopHbiMu Bbixogamu: KB3-34-01-0,75;

P 0,75 - KB3 ¢ peneliHbimu Boixogamu: KB3-34P-01-0,75;

C 0,75 - KB3 ¢ cumucTopHbiMu Bbixogamu: KB3-34C-01-0,75;

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

MpumeyaHus: 1 BykBa COOTBETCTBYET TUMY BbIXOQHOIO CUrHamna v TUMy COeAUHUTENS;

2 Undpposoe 3HaveHne 0,75 cooTBETCTBYET CTaHAAPTHOM ANIMHE COeAMHUTENS B METPaX;

3 KB3 3aka3biBaeTCH OTAEMNBHO M B CTOMMOCTb NMpUbopa He BXOAWT.
LLLL — TMn v gnuHa KNeMMHO-61104MHOro coeauHUTens moayns pacwupeHnsa YCO:
(3aBucUT OT TMNa 3aKa3biBaeMoro moayns pacwmpeHus YCO)

0- KB3 oTtcyTcTByeT,
0,75 - KB3-24-10-0,75 ana MP-51-01...-06;

KB3-24-20-0,75 gns MP-51-11, MP-51-13,MP-51-15;
A0,75 - KB3-24-11-0,75 ansa MP-51-07;
P0,75 - KB3-30P-12-0,75 ansa MP-51-03, MP-51-06;

KB3-28P-12-0,75 ana MP-51-02, MP-51-05;

KB3-40P-01-0,75 ansa MP-51-13;

KB3-54P-01-0,75 ans MP-51-15;
C0,75 - KB3-30C-12-0,75 gnst MP-51-03, MP-51-06;

KB3-28C-12-0,75 gna MP-51-02, MP-51-06;

KB3-40C-01-0,75 ans MP-51-13;

KB3-54C-01-0,75 ans MP-51-15;
KO0,75 - KBb3-30K-12-0,75 gns MP-51-03, MP-51-06;

KB3-28K-12-0,75 ans MP-51-02, MP-51- 06;

KB3-40K-01-0,75 ana MP-51-13;

KB3-54K-01-0,75 gna MP-51-15.
RST - koA BbIXOQHOro aHanoroBoro curHana mogynen pacwuvpenus YCO:

roe: R, S, T - koAbl BbIXOAHOIMO aHanoroBoro cUrHana (CooTBeTCTBEHHO 1, 2 U 3 BbIXOAOB MOAYNSA pacLUMpeHust):

1-0-5MmA,
2 - 0-20 A,
3-4-20 MA,
4 - 0-10B.
[nsi modynel pacwupeHus:

- MP-51-01, -02, -03 u koHmposnnepa 6e3 modynsi YCO (6e3 aHano2o8020 8bixo0a) yka3dbieaemcsi ko0 — 000;
- MP-51-04, -05, -06,-11,-13,-15 (c 00HUM aHarno0208bIM 8bIXOO0M) yKa3bieaemcsi KOO MosibKO nepeoeo KaHana - ROO;

- MP-51-07 (mpu aHanozo8bix 8bixo0a) yka3bisaemcsi KOO ecex mpex KaHanos — RST.

U - HanpsixkeHUe NUTaHuA:

220 - 220B nepeMeHHOro Toka, 24 - 24B noCTOSIHHOrO TOKa.

L — ncnonHeHue nepegHen naHenu (0603HavyeHne KHOMOK, UHAUKATOPOB W Aucnnesn):
UA — yKpaunHckoe,

EN — aHrnuickoe.

BHumaHue! [pu 3aka3se npubopa Heo6xo0UMO yKa3bieamp €20 M0fIHoe Ha3gaHuUe, 8 KOMOoPOM MPUCYmMcmeyom
Xapakmepucmuku rModkIYaeMbIx 0amyuKos, Mur aHamn0208020 8bixoda, Hanuque U OruHa KIeMMHO-6/104H020 COeOUHUMESTS.

KB3 3aka3sbigaemcs omdesibHO U 8 CmoumMocmb npubopa He exooum.
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4 ®yHKUMOHANbHbIE BO3MOXHOCTHU

4.1 ApxuTeKTypa KOHTponnepa

4.1.1 Ba3oBble apXUTEKTYpHble aNIeMeHTbI

Apxutektypa KoHTponnepa MWK-52 onucbiBaeT WHMOPMALMOHHYIO OpraHusaumio  KoHTpornepa U
XapaKkTepu3yeT ero Kak 3BeHO CUCTEMbI YNpaBneHus.

YacTb apxuTekTypHbIX 3feMEeHTOB CTPYKTypbl peanusoBaHa annapaTHo,
nporpammHoe obecneyeHune, opmupyloLLee apxXMTEKTYpy, 3aliMTO B MOCTOSHHOM 3anoMuHaloLeM YCTPOMCTBE U
nonb3oBaTento HedoCTynHO. He3aBWCMMO OT TOrO, Kak peann3oBaHbl 3MEeMEHTbl apXUMTEeKTypbl — annapatHo Wiu
NporpaMMHO — MOfib30BaTeENb MOXET NPeACTaBnATb KOHTPONSEp Kak usgenve, B KOTOPOM BCe 3M1eMEeHTbl pearnbHO

CyLecCTByIOT B BUAE OTAENbHbIX Y3J10B.

YyacTb - nporpammHo. Bce

B cocTtaB apxuTeKTypbl KOHTponnepa BxoauT (cm. puc.4.1):
* annapatypa BBOAa-BblIBOAA MHpopmaLumm (6azoBon Moagenu n moaynemn paclumpeHus);
* annapartypa onepaTMBHOIO YNpaBreHNsi 1 HACTPOWKH;
* annapartypa UHTepdencHOro kaHana;
* yHKLUMOHanNbHble 6Mnoku;
» BubnuoTeka pyHKLMOHANbHbIX GIIOKOB.

P R&-485 .
Annapatypa | @ AnnapaTypa §
ONEepaTUBHOMO -1 WHTEpPteHCHOro —w f [P
ynpaeneHna : | KaHana
P Bubnuoteka :
ggnagawpa Pl ==, - ¢YyHKUNO- Annapatypa
I.*'IHE#O magn | | =T . HanbHbX =1 .| BbIBOAA
puat P =8 Fx  Bnokos = nHchopmaLnn
A1-AIS T
8 F E AD
» : aur au 1 .
DitDB | SiE :
3 R B IL DO1-DO5 .
T OyHKuMOHaNEHbIe
Bnoku

PucyHok 4.1 - Apxumekmypa koHmpornnepa MUK-52

4.1.2 BHewHue curHanbl u annapartypa BBoAa-BbiBoAa

KOHTpOJ'IJ'Iep paccynTaH Ha npuem v Bblgadvy ABYyX BUOOB CUrHaANoOB:
¢ aHanoroBbIX;

* ANCKPETHbIX.
dopmupoBaHme MMMNYNbCHbLIX CUTHaANIOB Ha BbIXOAE MMMYJIbCHOIO perynAatopa BbINOJIHAETCA NporpamMmMmHoO ”

3TU curHanbl MOCTYNalT Ha UCMOSMHUTENbHbIE MEXaHWU3Mbl Yepe3 OUCKPeTHble BbIXOAbl KOHTposnepa. AnnapaTtypa
BBoAa (BxoAHble YCO) npeobpa3syoT aHanoroBble U AUCKPETHbIE CUrHanbl, MNOCTyrnawLwwme Ha BXop KOHTponepa, B
umndcpposyto hopmy. AnnapaTypa BbiBoga (BbixoaHble YCO) ocyuiectensieT obpaTtHoe npeobpasoBaHue.

BHelHWe uenu MoAKNYaTCA K KOHTPOMEpy Yepe3 BHELHWA pasbeM W BHELIHWA KNeMMHO-6MoYHbIv

coeanHUTerb.
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Bce aHanorosble 1 AUCKPETHbIE BXOAbl U BbIXOAbl KOHTPOSIIEpa NOMHOCTBIO YHUBEPCarbHbl B TAKOM CMbICIIE,
4YTO B WUCXOOHOM COCTOAHUMN OHU He «NpuBA3aHbl» K KakuM-rimbo YHKUMAM KOHTponsiepa. Takas npuesska
OCyLLleCTBNAeTCA nonb3oBaTtesieM U peannsyeTcsd B npouecce nporpaMmMmmnpoBaHus.

4.1.3 AnnapaTtypa onepaTMBHOIO ynpaBreHUs U HaCTPONKN

AnnapaTypa onepaTMBHOrO ynpaBfieHuns (nvueBas naHenb) paccyuTaHa Ha onepartopa-TexHomora |
onepaTopa-Hanagyuka. Jlvuesass naHenb uMeeT Habop KnaBull, CBETOAMOAHBIX WM LMMPOBbLIX WHAMKATOPOB, C
MOMOLLIbIO  KOTOPbIX OMepaTop-TEXHOMNOr «BEeAEeT» TEXHOMOrMYecKui MpoLEecc: KOHTPONMpyeT ero napameTpbl,
U3MEHSET PeXnMbl yIpaBneHnsl, MeHsIeT yCTaBKK, NyckaeT, OCTaHaBnMBaeT 1 copacbiBaeT nporpammy u T. 4.

C nomMoLwWbio NUUEBON NaHENM MOXHO NPOrpaMMMpoBaTb KOHTPOMEp, BbINOMHATL HAaCTPOMKY ero
napameTpoB, a TaKkKe KOHTPONMPOBAaTb CUrHarbl BO BHYTPEHHUX TOYKaxX CTPYKTYpbI.

B obliem Buae nuueByto NaHenb 1 NynbT HACTPONKM MOXHO paccMaTpuBaTh Kak MHTepenc ¢ YenoBeKoM.

4.1.4 AnnapaTtypa uHTepdencHoro KaHana

B KoHTpomnepe umeeTcs MHTEPdENCHbIN KaHanm MocnefoBaTenbHOW CBA3W. OTOT KaHan umeeT npuemo-
nepepartyuk, npeobpasylowuii BXOAHOW NOTOK nocrefoBaTenbHblX 6UT MHpopMaumm B LUMdPOBYIO MHGOPMaLWIo,
npeacTtaeneHHylo B Buae 6GantoB (T. e. npeobpasylolwmi nocrnefoBaTenbHbI KO4 B napannenbHbi), a Takke
ocyLecTBNsOWmMin obpaTtHoe npeobpasosBaHue.

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

Bce curHanel nepepatotcs yepes MHTepdenc nocrnefoBaTeflbHO, HO CKOPOCTb UX Mepefayv AOoCTaToYHO
Benuka Ansa Toro, 4Ytobbl AnsA npoueccoB 60nbLIOrO U cpedHero BbICTPOAENCTBUS MOXHO ObINO cyuTaTb, YTO BCe
CurHanbl nepeatroTcs O4HOBPEMEHHO.

4.2 dyHKuMOHanbHble 6nokoBble gnarpammbi (FBD)
4.2.1 ®yHKunoHanbHbIe 611OKK

B ncxogHoM cocTosiHMM dyHKUMOHaMbHbIE BrIOKM OTCYTCTBYIOT M HUKakue dyHKuun no obpaboTke curHanos
KOHTPOJINEPOM He BbINOMHAOTCA.

PeannsoBaHHble nporpammHo yHKLUMOHanbHbIe 6110k 06pasytoT obnacTb ynpaBneHus KoHTpornnepa.

®yHKUMOHaNbHEIN BroK ABNAETCA anemMeHTapHbIM 3BeHoM FBD-nporpamm.

Cunctema nporpamMMMpOBaHus peannsoBaHa B COOTBETCTBUM C TpeboBaHuaMM cTaHgapTa MexayHapogHown
OnektpoTtexHnyeckon Komuccmmn (M3K) IEC 1131-3 n npegHasHaveHa ans pa3paboTku nporpamMmmHOro obecneveHms
npegHasHayeHHoro Ans cbopa p[aHHbIX W YNpaBneHWst TEeXHONMOTMMYeCKUMWU npoueccamu, BbINOMHAEMbIMU Ha
nporpaMMmpyeMbIX KOHTPOMepax.

B kauvecTBe s13blka NpOrpaMMMpPOBaHUA B CUCTEME peanv3oBaH A3bIK (PYHKLUMOHaNbHbIX GI1OKOBbIX AMarpaMm
Function Block Diagram (FBD), npegocTaBnsiowmMin nonb3oBaTentd MeXaHu3M OOBbEKTHOro BU3yarbHOro
NporpaMMMpoBaHMS.

4.2.2 bnonuoteka PyHKLMOHaNbHbIX GIIOKOB

KoHTponnep copgepxuTt obwmpHyto BmMbnmnoteky yHKLMOHaNbHbLIX G6MOKOB, AOCTATOYHYHO ONSA TOro, 4Tobbl
pelatb CPaBHWUTENBbHO CIIOXHbIE 3a4ayn aBTOMATMYECKOro PEerynmpoBaHUA U MOTMKO-NPOrpaMMHOrO yrnpaBrieHus.
MomnMo  dpyHKUMOHANBHBIX ONOKOB aBTOMATUYECKOro PEerynupoBaHUst M JNIOTMKO-MPOrpaMMHOrO  yNpaBfeHus B
6ubnunoteke mmeeTca 6onbluo Habop YHKUMOHanNbHbIX OMOKOB, BBLINOMHAOWMX AUHAMUYECKME, CcTaTuyeckue,
mMaTemaTunyeckme, Nnormyeckne 1 aHanoro-guCKpeTHele NpeobpasoBaHNs CUrHasnoB.

Yactb 6MbnmnoTteyHbix hyHKUMOHaNbHBIX OMOKOB BbIMNOMHSAET 0COOyK 3agady: OHa CBA3bIBAET annapaTypy
KOHTpoOnnepa C OCHOBHOW MaccoWh (YHKUMOHaNbHbIX OnokoB. K 3TUM «CBSI3HbIMY»  (DYHKLMOHaNbHbIM 6rnokam
OTHOCATCS:

* (byHKUMOHanNbHbIE 610KM BBOAA M BbIBOAA aHANOrOBbLIX U ANCKPETHBIX CUrHasoB,
* oyHKLMOHanNbHble 6r1okn 06CNyXMBaHUS NMULEBON NaHeNu,
* oyHKLMOHanbHble 6ok npvema 1 nepefadv CUrHanoB Yepe3 MHTepPENCHbIN kaHarn.

AnnapaTHble 3MeMEHTbl CTPYKTYpbl KOHTponnepa (BXodHble W BbixogHble YCO, nuueBasi naHensb,
WHTEPMENCHbIN KaHan) HAa4YMHAIOT BbIMOMHSATL CBOM (DYHKLUW NWLLB NOCIe TOro, kak OyayT Mcnonb3oBaHbl kakue-nmbo
COOTBETCTBYHOLLME DYHKLMOHAMbHbIE BIOKN.

Bonee noapo6Ho 6ubnuoTteka n onucaHne chyHKLMOHaNbHbIX GIIOKOB NpeAcTaBneHbl B pyKoBoACTBE
MPMK.421457.005 P32.
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4.3 O6wme cBOMCTBA (pYHKLMOHASIbHbLIX 65TOKOB
4.3.1 Bxoabl-Bbixoabl M napamMeTpbl hyHKLUMOHaNbHbIX 6110KOB

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

®yHKLUMOHaNbHbIA 6MOK - 3TO rpaduyeckoe nsobpaxkeHne BbiI3oBa OOHON M3 YHKUMIA. [padmyeckn
Kaxabli (OYHKLUMOHANbHBIA ONOK MOXHO NpPeAcTaBUTb B BUMAE MNPSIMOYronbHUKa (CM. puc.4.2), BHYTPU KOTOPOroO
umeetcsa obo3HaveHne PyHKUMM, BbinonHAeMon 6nokom. Bxoapl dyHKUMOHanbHOro 6roka coegnHsATCA CBA3SMMU C
apyrumn 6nokamu. OAMH UMM HECKONbKO (PYHKLMOHAanNbHbIX GNOKOB COeAMHEHHbIE CBA3SMU Mexay cobon, obpasyoT
nporpammy Ha a3bike FBD.

®yHKUMOHaNbHEIM GriokaM B nporpaMMe Mnosb3oBaTernsi NpUcBavBaloTCs NOPSAKOBble HOMepa, KoTopble
naeHTUULMPYOT BNOK B CUCTEME, a TaKKe ONPeAENtoT 04epeaHOCTb BbINONHEHWs GNIOKOB B NporpaMme.

Hanee no TekcTy pykOBOACTBa MO 3KCMiyaTauuu WCNOMb3yeTcs eAuHas cucTema YCrNoBHbIX 0603HaYeHuN
hYHKLMOHanNbHbIX 6110KOB (NOPSAKOBLIX HOMEPOB, TUMOB, MoaudUKaTopa) B NporpaMme Nonb3oBaTens:

08-SUMM(13)-04, rge:

08 - MOPSAKOBBIN HOMEP PYHKLMOHanbLHOro 6noka B nporpamme nosb3oBaTens,
SUMM(13) - ycrnoBHoe o603HaveHue Tvna (pyHKLMKn 6noka) n 6GubnmoTteyHbii Homep 6noka,
04 - MoaMdmKaTop KonmM4yecTBa BXOA0B (YMCMNO BXOAOB)

(ykasbiBaeTcs onsg dyHKUMOHanbHbLIX 6r10KOB, B KOTOPLIX UMeeTca moaudmkaTop,
W He yKa3blBaeTcs Ans 6r10KOB, B KOTOPbIX MOAUMMKATOP OTCYTCTBYET).

Kaxxgbii 610K B 3aBUCMMOCTM OT BbINOSNTHAEMON UM (byHKLI,VIVI nMeeT onpeaeneHHoe Kosim4ecTtBo BXOO0B U
BbIXO40B. Bxogbl Bcerga pacnonoXeHbl CreBa, a BbIXoAbl - cripasa.

YenoeHoe obozHaveHne BubnuoreyHblil HoMep Bnoka MopAagkoBbii HOMep
chyHKLuK Bnoka: OJHOZHAaYHO UAEHTHpULMpYeT 6noka B nporpamme
“CYMMATOP” Nmn \ nonb3oearena
Moaundukarop SUMM (13) 08
pasMepa ycTaHoBneH =4, Beixop,
uTO 0BpaIyeT YeTbIpex- npt1 |o1l 01 OFFSET=4,6
BX0A0BOli CymmaTop — 02 GAIN1=2,8
INP2 |02] 03 GAIN2=5 01| ouUT
Bxoakl np3 |03l 04 GAINS=0,63
5 . 05 GAIN4=0,04 [
a30BbIi aApec nPa o4 . Homepa,
perucTposoi oGnacTu HalmMeHOBaHNA
3agaeTca npu 1 3HaYeHHA
nporpaMmMMpoEaHUI napameTpoe Gnoka

PucyHok 4.2 - ®yHKyuoHanbHbIlU 610Kk cymmamopa

MapamMeTpbl HacTpPOMKM (PYHKUMOHANILHOrO GfioKa 3adalT pasnuyHble CBOWCTBA, Hanpumep, HoOMep
BXOAHOrO curHana, KoadUUMEHT yCUneHns, MmacliTabHbln Ko3aMULMEHT, CMELLEHME curHana, NoCTossHHas BPEMEHN
dunbTpa, MakcMmarbHble 1 MUHMMAasbHbIe FPaHuULIbl U3AMEeHeHWs Kakoro-nnbo napameTpa u T.n.

MapamMeTpbl HACTPOMKMN PYHKLIMOHANbHOrO 6r10Ka OTNMYaloTCs OT BXoda 6roka Tem, YTo napaMeTp HacTPOMKK
610Ka MOXET OCTaBaTbCA He MNOAKMHOYEHHbIM.

B pe3ynbTate BbINOJTHEHNA (*)yHKLI.I/IOHaJ'IbeIM 6nokom COOTBGTCTByIOLLI.GI?I beHKLl,I/II/I Ha ero BbiIXoAgaX
CbOpMVIpy}OTCﬂ CUrHansbl, KOTopble onpeaenarnTca COCToOAHMEM BXOOHbIX CUTHANoOB N HACTpPOEeYHbIX NapamMeTpoB.

Tak, Hanpumep, Ha puc.4.2, Ha BXogd CymMMaTtopa nocTynaeT 4 curHana. ATy curHasbsl CyMMUPYIOTCS C y4eTOM
COOTBETCTBYHOLUMX MaclUTABHbIX KO3QULMEHTOB, KOTOpble yKasaHbl B NapameTpax, O00GaBnsieTcs cCMelleHve W
pe3ynbTUPYHOLLMIA CUrHan NOCTynaeT Ha BbIXoA4 (PYHKLMOHanNbHOro 6rioka.

Takum o6pasom, Ha Bbixode (yHKLMOHANbLHOrO Grioka cymmaTtopa opMUPYeTCs CUrHar, KOTOpbIA 3aBUCUT
OT BXOAHbIX CUrHarnoB W YCTaHOBIIEHHbIX MapaMeTpoB W OnA npumepa Ha puc. 4.2, MoxeT 6biTb npeactasneH
MaTeMaTU4YecKon 3aBUCUMOCTbIO:

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

yHKUMOHanbHoro 6Gnoka. Hu B ogHoM (yHKUMOHanbHOM 6noke uucno BXOOOB He npeBbiwaeT 12, uucro
BbIXOOB Takke He npesblwlaeT 12.
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B yacTHOM cnyyae (yHKUMOHanbHbI BGMOK MOXET He MMeTb BXOAOB WU BbIXOAOB. Bbile peub wna o
AOCTYMHBIX UMW SIBHbIX BXOAAX W BbIXxoAax (PYHKUMOHANbHOrO 6rioka, T. €. TeX BXOAax-BbIXOAax, KOTOpble MOXHO
¢cB060AHO KOHUryprpoBaTb — NOAKMIOYATL K APYrMM PyHKLMOHanbHbLIM 6riokam.

HekoTopble dyHKUMOHaNbHbIE GROKM WMEIOT HesiBHble BXOAbl M (MNK) BbIXOAbI, MMeloLWMe cneumansHoe
HasHayeHne 1 He AOCTyMHble ANA KoHUrypupoBaHus. K Takum dyHKUMOHanNbHbIM 6rokaM OTHOCATCA BCS rpynna
CBA3HbIX (PYHKUMOHanbHbIX OroKOB: YHKUMOHanbHble 6Gnoku BBOAA-BbIBOAA, (DYHKUMOHAnNbHble 6Mmoku npuemo-
nepegaun, MyHKLMOHaNbHbIE BOKM OnepaTMBHOIO ynpasfeHus, PyHKUMOHAaNbHbIE 6ok MOMNb30BaTENbLCKOW NaHenm
VHAWKALMW 1 yNpaBneHus.

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

Hanpumep, kak Tonbko GyAeT ucnonb3oBaH (PyHKUMOHanbHbIN GNOK aHanoroBoro BBOAA, HEsBHble BXOAA
3TOro byHKLUMOHansHoro 6noka aBTomatudecku coeguHates ¢ AL cooTeeTcTBylOWeEro kaHana, obpabaTtbiBarowmm
curHanbl. A Ha BbIxogax 3Toro dyHKUMOHanbHoro 6noka O6yayT cdoOpMUpPOBaHbl OOLLEAOCTYMHbIE CUrHanbl,
3KBMBANIEHTHbIE CUrHaNam, NoCTynaloLyMM Ha aHanoroBble BXOA4bl KOHTpoMepa.

MoaTomy, ecnu Ha BXoA Kakoro-nmbo gyHKUMOHanbHOro 6yoka Hy>KHo NofaTb aHarnoroBbIN CUrHan, 3TOT BXOA
npu nNporpamMMvpoBaHWM criegyeT COeAMHUTb C COOTBETCTBYIOLUMM BbIXOAOM (MacliTabupoBaHHbIM MNN  He
MacLlTabrpoBaHHbIM) dYHKLUMOHaNbHoro 6rnoka aHanorosoro Beoga AlN (puc. 4.3).

AIN (05) 14
101 nINP=1
Homep kaHana — | |02 nTYPE=0
aHanorogoro 03 tFLT=0 01] dERROR
Bxoaa (ALM) 04 BIAS=0
05 OUT_H=100 02 dMAX MacwTabupoBaHHbI#
06 OUT_L=0 03l dmIN aHanoroeblii curHan
HeABHbIl BX o b 0y
bl 08 MIN=0 04| ouT_scal
curHan c AL _
nepeoro kaHana Chiitesl 05| ouTt
............................... > 10 N_H=100 T He MacLuTabupoBaHHbI
11 IN_L=0 aHanoroeblif curHan
12 PV=0

PucyHok 4.3 - ®yHKyuoHanbHbIl 6510K aHarn0208020 8800a C HESIBHLIMU 8xo00amu

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

Bce Bxogbl u napameTpbl PYHKLMOHANbHOrO 6roka, MMeKT CKBO3HYyK Hymepauutio oT 1 go 99. Bbixoapl
yHKUMOHaNbLHOro 6roka Takke HyMepylTCs ABYX3HAYHOW AecATUYHON undpor ot 1 go 99.

Ecnu napameTpbl yHKUMOHanNbHOro 6rnoka sBMSTCA CBA3aHHBIMW MapaMeTpaMu, T.e. NOAKIMOYEHHbIMU K
Kaknm-nnbo BbiIxogaM ApYrnx GroKoB, TO MX HyMepauusi OCYLLLECTBISIETCA CO CMELLEHUEM, PaBHbIM MakCUMarbHOMY
HOMepy BxoAa.

B kaxxgoM KOHKPETHOM (DYHKLMOHANbLHOM OGrioKe, YMCno BXOAOB U (UNU) BbIXOAOB MOXET ObiTb MeHbLue
YKa3aHHOro MakCUMarnbHOro 3HAYEHWSI.

4.3.2 PekBU3NUTbI PYHKLMOHaNbHbLIX 6NMOKOB
B o6Liem cnyyae 61bnmoTeyHbin hyHKLMOHAnNbHbIA 610K UMeEeT crneayroLLme PeKBU3UTI:

* 6GUBNNOTEYHBIN HOMED, COOTBETCTBYHIOLLIMIA HOMEPY BbINOMHAEMON DYHKLUN;
» 6a30BbIV aQpec perucTpoBon obnacTi napameTpoB.;
* MoandmKaTop pasMmepa, onpeaensowni, HanpMMep, KoNM4ecTBO BXOA0B Goka v T.M.

BnbnuoTeyHbIn HOMep npeacTaBnsieT COOON ABYX3HAYHYIO AECATUYHYIO LMpPYy U ABMSETCSA OCHOBHbLIM
napameTpoM, XapaKTePU3yoLLMM CBOMCTBA (PyHKLMOHanNbHoro 6roka.

B 6ubnuoteke KOHTpOMnnepa HeT HU OOHOro (PyHKLUMOHANbLHOro Groka, KoTopbld He nMen Gbl HoMepa, HO B
avanasoHe uymcen oT 00 go 99 ecTb HOMepa, KOTOPbIM HE COOTBETCTBYET HU OOMH M3 UMEIOLUUXCS TUMOB
PyHKUMOHambHbIX 6rokoB. TakMe HoMmepa HasbiBalTCH «MYCTbIMU» UM 3TUM HOMEepaM YCIOBHO MOXHO MOCTaBWUTb B
COOTBETCTBME MOHATUE «MYCTOro» (PYHKUMOHanbLHOro 6rnoka. «[lycton» dyHKUMOHanbHbIM 6nok He MmeeT BXOOOB-
BbIXOZI0B, HMKaKoW paboTbl HE BBLIMOMHSET U He BMMAET Ha paboTy ApYrnx (PyHKUMOHamnbHbIX GNIOKOB, HO B MamsATK
3aHMMaEeT onpeaeneHHoe MecTo n TpebyeT HEKOTOPOro (HEGOMbLLIOro) BpEMEHM Ha 0BCNyXMBaHUE.
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O6blvHO MoaudmkaTop 3a4aeT YMCO OAHOTUMHBLIX BXOAOB UMW OMNepaLnii, KOTOpble MOXET BbINOMHATL OANH
dyHKUMOHanbHbIN 6nok. MoandukaTop pa3vepa Takke 3aaaeT AONONHMTENbHbIE CBOWCTBA DYHKLMOHANbLHOrO 6roka.
Hanpumep, B cymmartope mopudmkatop pasmepa 3agaeT uucno cymmumpyembix BXOOOB, a B nporpamMMHOM
3aaT4mKe — YMCNO Y4acTKOB MporpamMmmel 1 T. M.

Moaudumkatop pas3mepa (konmyectBa Bx0o4oB) ycTaHaBnuBaeTca Ha YPOBHE 2 nporpammupoBaHus
PYHKLMOHArbHbIX 6110KOB.

Psg dyHKUMOHanbHbIX 6110KOB (HanpyMep, UHTErpUPOBaHUSA, YMHOXEHUSA 1 T. 4.) MoaudmkaTopa He uMeer.

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

Hanuune moamdumkaTopa CyLleCTBEHHO pacLUMpsieT BO3MOXHOCTU (PYHKLMOHanbHbIX 6riokoB. Hanpumep, npu
MCMNonb3oBaHUM YHKUMOHaNbLHOro 6noka mHorosxodoBoro WM, oanH 6rok MOXeT MMeTb YeTbipe BXoaa, a B APYroM
cnyyae Tpu - CM. Nnpumep Ha puc. 4.4.

$YHKUMOHANBHEBIA Bnok ____—tMULTIAND (20) 14

“MHoroexogosoro 17,
moguchukarop pasmepa = 4 dn1 ot
diN2 |02 o1l dot
ding Jos
dnd oa OR (21) 19
diN1 |01
diN2 |02 0f] dOT

BYHKUUOHANBHbIA BN oK 1 MULTI AND {20) 16
“MHoroexogosoro 17,

Moaucbnkarop pasmepa = 3 dant o1
diN2 |02 ol dor
dIN3 |03

PucyHok 4.4 - BnusiHue Modughukamopa pasmepa

BasoBbIN agpec perucTpoBol obrnactu napameTpoB. [lapameTpbl Kaxgoro gyHKUmMoHanbHoro 6roka
OOIMKHbI pasMeLlaTbCcs B perMcTpoBor obnactu apyr 3a Apyrom, no nopsigky, HauuHas ¢ agpeca 0000, ykasaHHOro B
COOTBETCTBYHOLLEM peKBU3UTE (PyHKUMOHanNbHOro 6noka. To ecTb 6a3oBbIi agpec (PyHKUMOHANbLHOrO 6roka — 3TO
HOMEp AYeNKn PerncTpoBor obracTn NaMAT KOHTporepa B KOTOPOW AOIMKEH pa3MeLlaTbCs NepBbli mapaMeTp 9Toro
dyHKuMoHanbHoro 6noka. basoBbii agpec peructpoBon obnactm napameTpoB yHKUMOHanbHOro 6noka
HacTpanBaeTca nonb3oBatenem B  pexume [MPOTPAMMUPOBAHUA Ha  ypoBHe  KOHGUrypupoBaHus
dyHKUMOHanbHoro 6roka (ypoBHe Ne2).

4.3.3 MporpammupoBaHue PyHKUNOHANbHbLIMU GrioKaMm
Mpu nporpamMmypoBaHn OYHKLMOHANbHBEIMK Gnokamu B 6ONbLUMHCTBE Cny4YaeB AeWCTBYIOT Npasuna:

* (yHKUMOHanNbHbIM 6Grokam npucBavBalOTCst MOPSIAKOBbIE HOMEpPA, KoTopble MaeHTUUUMPYHT OGnok B
cUcTeMe, a TaKkke onpeaensiioT o4epeaHoOCTb BbINoSIHEHUS 6MOKOB B MPOrpaMMe;

* oyHKLMOHANbHOMY GrOKYy MOXET ObITb NPUCBOEH M0GOM NOPSAKOBLIA HOMEP;

* B 0O4HOW nporpamMmme (pyHKLMOHarnbHble GIOKU OHOrO M TOrO e TUMa MOXHO UCNOMb30BaTb MHOTOKPATHO;

* He MOXET ObITb CBOOOAHBIX (HEMOAKIOYEHHBIX) BXOA0B (DYHKLMOHANBHOrO 6roka;

* [OOMyCKaKTCA CBA3M BXOAOB W BbIXOAOB mOOro Tuna, T.K. Npeobpas3oBaHME TUMOB OCYLLECTBMSETCS
aBTOMaTUYECKN.

W3 aTnx npaBmn nmeroTcs cnegyrwouimne UCKnYeHna:

e ANA HEeKOTOPbIX (PYHKUMOHAsbHbLIX GNOKOB MMEEeTCS OrpaHUYeHWe Ha KpaTHOCTb WX WCMOMNb3OBaHWUSA B
npegenax ogHoro koHTponnepa. Tak, yHKUMOHanbHbIN 610K aHanoroBoro BBoAa MOXHO MUCMOMb30BaTh NUWb NATb
pas - 3TM NATb PYHKUMOHArbHbLIX GroKa OXBaTbiBAlOT BCE aHarioroBble BXOAbl M €ro NMoOBTOPHOE MCMOfib30BaHUe
NULIEHO cMbicria. AHaNOrMYHble orpaHMYeHust (Mo aHanorMYHbIM NpUYMHaM) UMEKT ApyrMe PyHKUMOHamnbHbIe GIoKM
BBOZAa-BblBOAA UHGOPMaLUN.
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4.3.4 MporpamMmmHas moaenb hyHKUMOHaNIbHOro 611oka

MporpammHas Mogenb yHKUMoHansHoro 6noka npeacrasneHa Ha puc. 4.5.

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

PucyHok 4.5 - lNpoepammHas modesib hyHKUUOHanbHo20 b6ioka

4.4 Bo3MOXHOCTU KOH(pUrypuposaHus
4.4.1 3apaun KoHUrypmpoBaHus

B npouecce KOHMrypmpoBaH1sa Ans Kakgoro Bxoga Kaxaoro yHKLuoHansHoro 6rnoka 3agaeTcd MCTOYHMK
curHana (3gechb v fanee MMeTCs B BUAY TOMbKO SBHblE BXOAbI U BbIXOAbl (DYHKLMOHAMNbHBLIX B5T0KOB, HesIBHbIE BXOAbI
M BbIXOAbl MMeT (UKCUPOBAHHYIO «MPUNUCKY» W KOHurypupoBaHuilo He nognexar). Bce BO3MOXHOCTU
KOH(WIrypMpoBaHUA OAMHAKOBbI Kak AN BXOAOB, Tak W ANs napaMeTpoB, MO3TOMY B AallbHeMWweM Mexay HUMU He
AenaeTcs pasnuuus.

He moxeT 6bITb cBO6OAHBIX (HENOAKMIOYEHHBIX) BXOA0B (DYHKLMOHaNbHoro 6noka.

CvrHanbl, nogaBaemble Ha BXoAa NOCTYNaloT C BbIXOAOB (PyHKLUMOHanbHbIX 6nokoB. MNpu koHurypauumn ons
BXOA0B 3adaeTcsd HoMep (hyHKUMoHanbHoro 6rnoka n Homep BbixoAa, K KOTOPOMY NMOAKII0YAETCA AaHHbIN BXOA.

YKkasaHHble KOH(UrypauMoHHbIE BO3MOXHOCTM MO3BOMSAT CTPOWUTL YNpaBnsiowmMe CTPYKTYpbl CaMmbiX
pasnuyHbIX KOHUrypauun. Tak, CBA3M BXOAOB C Bbixodamu (OYHKLUMOHambHbIX OfOKOB MO3BOMSIOT BbIMOMHATHL
CMOXHYI0 anropmTMmM4eckyto o6paboTKy curHanos.

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

4.4.1.1 WHBepcusa curHanos

Pacwupennto yHKLMOHANbHBIX BO3MOXHOCTEN CINYXWUT elle OfHa BO3MOXHOCTb - CUrHam Ha OUCKPETHOM
BXOZe Npu Heo6XOAMMOCTN MOXXHO MHBEPTMPOBATb.

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

B0O3MOXHOCTb MHBEPTMPOBaHWSA NO3BOSMSIET, HAaNPUMep 3anyckaTb UNn cbpacbiBaTb TaiMep He nepegHuM, a
3agHUM (PpOHTOM cuUrHana u T. 4.
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4.4.2 MpaBuna KOHUrypupoBaHus

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

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

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

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

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

Ha puc. 4.6 npeacrtasneH npumep KOHUrypmpoBaHus.

DIN (06) 01 . i DOT (08} 21
01 niNP=1 01| doT dIN1 & dINZ & dIN3 dird J01) 01 nQUT=1
MULTI_AND (20} 14
DIN (06) 02 dirtfot
oinNP=2 01| doT vz o2 2y 01l sor dINT + N2
ding |03
OR (21) 19
SP (53) 10 e o DOT (09) 22
01 VAL=1 ol ouT Az I 01| dOT ! din [o1] 01 nGUT=2
TIMER (38) 18
DIN (06) 04 dSTPR |or| 01 MM=10.00 DOT (08} 24
01 niNP=3 0| doT dRESET|0Z 0| doT din | 01f 01 nOUT=4

PucyHok 4.6 - lMpumep KoHgpuypuposaHus

EavHasa cuctema ycnoBHbIX 0603HaveHni yHKUMOHarbHbIX BMIOKOB: MX NOPSAKOBLIX HOMEPOB B NMporpaMmme
nonb3oBatensi, obo3HadyeHne Tuna (PyHkuumM 6noka) n OGuMGnNUOTeuYHbIn HoMep 6noka, a TakKe 3HayeHue
mogndukaTopa pasmepa (KonnmyecTsa BXOAOB) NpuBoauTcs B pasgene 4.3.1.

Ha puc. 4.6 npeacraeneHbl pasnuyHbie NPUMEpPBI Y BapnaHTbl KOHPUIYPUPOBAHUS:

1) nokasaHa cBs3b (pyHKLMOHanNbLHoro 6rnoka mHorosxogosoro M 14-MULTI_AND(20)-03 v cdyHKLMOHaNbHOro
6noka auckpetHoro Bxoga 01-DIN(06). [ns obpasoBaHus OaHHOW CBSA3WM, HAa YpoBHE KoHdwurypauwuu, Bxog 01
dyHKuMoHanbHoro 6roka 14-MULTI_AND(20)-03 nogkntodaeTcs k Bbixoay 01 dyHkumoHansHoro 6noka 01-DIN(06).

2) nokasaH BapuaHT KOHMWUrypaumu, npu KOTOPOW [ABa BHELUHUX BXOAHbIX AMCKPETHbIX CUrHamna v OAuH
KO3(pUUMEHT (B AaHHOM cry4yae porib Ko3adpduumeHTa BbIMOMHAET JorMyeckass nepemMeHHas, YCTaHOBIEHHas
dyHKuMoHanbHbIM 6riokom 10-SP(53) obpabaTbiBatoTcs OyHKLMOHANBHBIM 61OKOM MHOrOBXO40BOroO nornyeckoro U
14-MULTI_AND(20)-03 B cCOOTBETCTBUN C 3aBUCUMOCTbIO:

dOT =dIN1 & dIN2 & dIN3.

roe: dOT - pesynbtat 06paboTku, dIN1, dIN2 - guckpeTHble curHanbl, NocTynatrwme Ha Bxon koHTponnepa, dIN3 -
ko3 pmumneHT, npuHumatowmii 3Havenmsa 0 unu 1 1 yctaHaBnMBaeMbi ONepaTopoM BpYYHYHO. [iNs nogknioyeHns K
AVICKPETHBIM BXOA4aM KOHTpOrnepa Mcnonb3yTca yHKUMOHanbHble 6rokm BBoAa AMCKpeTHbIX curHanos 01-DIN(06)
n 02-DIN(06). Bxoabl 01 n 02 dyHkumoHanbHoro 6noka mHoroexogosoro U 14-MULTI_AND(20)-03 noakntodarTcs K
Bbixogy 01 6noka 01-DIN(06) un Bbixogy 01 dyHkumoHansHoro 6noka 02-DIN(06), a Bxoa 03 dyHKumMoHansHoro 6noka
MHoroxogoBsoro M 14-MULTI_AND(20)-03 nogkntodaeTcs k 6rnoky 10-SP(53) ons 3agaHusi norm4eckort nepeMeHHoON.

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

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

HecmoTpa Ha TO, YTO BXOAHble U BbIXOAHbIE CUrHambl KOHTponsnepa MoryT ObiTb TOMbKO ABYX BMAOB -
aHanoroBble U OUCKPETHble, PYHKUMOHaNbHble GroKM paccumtaHbl Ha o6paboTky curHanos, umerowme 6Gonbluve
pa3Hoobpasusi.

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

B 1abn. 4.1 npepcrtaeneH MornHbIA NepeyeHb curHanos, obpabaTbiBaeMbiX PyHKUMOHaNbHbIMKU Gnokamu. B
CBA3W C TeM, 4YTO napaMeTpbl HACTPOMKM MOryT 3afaBaTbCsl aHanorMyHbiMWU CUrHanamu, nocTynawlmumMn Ha
HacTpoeyHble BXOAbl PYHKUMOHANbHbIX 610KOB, B Tabnuvue He AenaeTcsa pa3nuyns Mexay curHanamu 1 napameTpaMum
HacTpoviku. B Tabn. 4.1 npvBegeH MakcMMarnbHbIA AnanasoH U3MEeHEHUs1 curHanoB. B KOHKpeTHOM (OyHKLMOHaNbHOM
Onoke 9TOT [pAmanasoH MOXeT OblTb orpaHuyeH. Hanpumep, BbIXOOHOM curHanm YyHKUMOHanNbHoro 6noka
perynmpoBaHUsa OrpaHUYeH YCTaHOBIEHHBIMWU YPOBHSMW BCTPOEHHOrO OFPaHWYUTENS UMW Hanpumep, YUCMOBON
cUrHan, xapakTepuayloLmii HOMep TEKyLLEro y4acTtka NporpaMmmbl, OrpaHMYeH napaMmeTpoMm (OyHKUMOHaNbLHOro 6rnoka
nNporpamMMHOro 3agaTyumka, 3agatLero KoM4ecTBo y4acTKOB, U T. M.

MepeyeHb curHanos, o6pabaTtbiBaeMbIx PYHKUMOHANbHBIMW GrioOKaMuy, BKMOYaeT cneayoLume TUnbl:

* aHarnoroBbIN (M3MepsieMble NapameTpbl, 3HA4YEHNE aHaNoOroBbIX BXOO4OB-BbIXOAOB, TEXHUYECKME
eOVHULBI, KO3 MULNEHT, CKOPOCTb N3MEHEHNSI NapaMeTpa U T.n.);

* ANCKPETHbIN, UMMNYNbCHBIN;

* YMCIOBOM;

* BDEMEHHOW (YyCTaBKa BPEMEHU, ANUTENBHOCTb MMMYrbCa).

B koHTponnepe MWK-52 Bce onvcaHHoe Bbille MHOroobpasve TUMOB CUrHanoB M napameTpoB HacTPONKM
ob6cnyxuBaeTcs obLenpUHATEIM HABOPOM TUNOB AaHHbIX.

Mpun atom obecneunBaeTca NpocTon uHTepdenc ¢ 6azamm AaHHbIX APYIMX A3bIKOB NPOrpaMMMpPOBaHUS, YTO
cnocobcTByeT yHudmKauMm M pas3suTUIO NporpaMmmHoro obecrnedeHns KoHTponnepa. B tabnuue 4.1. npeacraeneH
Habop TMNOB AaHHbIX A3blKa, NCMOb3yeMbIX NPY peanu3auunm yHKUMOHaNbHbIX 6110KOB.

Tabnuua 4.1 - Tunbl aHHbIX

o KonunyectBo
" O61bem 3aHuMMaemomn
HaumeHoBaHue TuNa Avana3oH nameHeHUs namMsiTY Mcnosnb3yembiX
peructpoB
OunckpeTHOE 0 vnn 1 2 6anta 1 perncTp
Llenoe ctangapTHoE -32768 ... 32767 2 Gavita 1 pernctp
Llenoe anvHHoe -2147483648 ... 2147483647 4 Gavita 2 peructpa
BellecTBEHHOE 3,4x10 % ... 3,4x10 *° 4 6anTa 2 peructpa

*

MpumeyaHve. [OuanasoH M3MEHEHWs TUMOB [AaHHbIX Ha JIMLEBOW MaHEenn KOHTpOMnepa orpaHuyeH
COOTBETCTBEHHO Yncramm ot —9999 go 9999.

CooTBeTCTBME TWUMOB [AaHHbLIX, TUMOB CWUrHamoOB W NapameTpoB HACTPOWKM (YHKLMOHANbHbBIX GnokoB

npuBeneHo B Tabnuue 4.2.
Tabnvua 4.2 - CoOTBETCTBME TUMOB AaHHbIX, TUMOB CUrHANOB U NapaMeTpOB HACTPOWNKM

CurHanbl 1 napameTpbl HACTPOMNKMN

byHKUMOHaNbHbIX 6G5TOKOB

1 AHarnoroBbil (M3MepsiemMble NapamMmeTpsl, | % unu TexHu4eckne eamHnub BelecTBeHHbIN
3HayeHne aHarnoroBbiX BXOO40B-BbIXOA0B,
TeXHUYeCKne eanHuLbl, KO3 MULIMEHT,
CKOpOCTb U3MEHEHUSI NapameTpa U T.M.

PasmepHocTb Tunbl AaHHbIX

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

ONs U3MEHEHUs1 NapaMeTPOB MO CeTh)*1
*1. Hanpumep ecnu ecmb 3HavyeHue epemeHu YY:MM:CC:[ (yacbi:MuHymbi:ceKyHObI:00nUu CeKyHO), mo
3HayqeHue yernoeo 0nuHHozo X 6yde pasHo: X = [ + 10*CC + 600*MM + 36000*44.

PasmMepHOCTb aHanoroBbIXx CUrHanmoB M MapaMeTpoB, a TaKke CKOPOCTM WX U3MEHEHUs onpenensietcs B
npouecce KanvbpoBKM KOHTpoririepa u MOXeT BbITb 3agaHa Nbo B NpoLeHTax, MMbo B TEXHUYECKMX eanHULaX.

PasmepHOCTb BpPEMEHHbLIX MapamMeTpoB 3a4aeTcs AMana3oHOM BPEMEHW KOHKPETHOrO (OYHKLMOHANbHOro
6noka (4acbl, MUHYTbI UNN MUHYTbI, CEKYHbl COOTBETCTBEHHO).

B npouecce BblMMUCNEHWNIA 3HAYEHNUST CUTHANOB M MapamMeTPOB KOHTposfiepa aBToMaTUYeCcKn orpaHNYnBaloTCS
AVana3oHOM U3MEHEHNS1 COOTBETCTBYHOLLMX TUMOB AaHHbIX.

Mpun KOHTPOIe aHanoroBbIX CUTHANOB B TEXHWYECKUX eQuHMLUAaX Ha LMgpOoBbIX MHOMKATOpax paspeluatoas
CMocoBHOCTb MHAUKauMmn He npesbiwaeT 0,001 eamHuy (1nn 0,01%).
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AHanoroBble curHanbl (OPMUPYIOTCA Ha BbiXoAe TakuxX (YHKLMOHANbHbLIX OrOKOB, Kak perynsaTopbl,
CyMMaTopbl, 3aA4aT4MKN, MHTErpaTopbl U T. 4. K aHanorosbiM cUrHanam OTHOCHATCS Takve napaMeTpbl HACTPOWVKK, Kak
npepenesl cpabatbiBaHMA KOMNapaTopa, ypOBEHb OrpaHuyYeHns 1 T. N. HecMoTpsa Ha TO, Y4TO Ha aHanoroBbiX BXo4ax U
BbIXOAax KOHTponnepa curHan meHsetcsa B gvanadoHe 0-100% Ha Bbixoae (yHKUMOHanNbHbIX GNOKOB aHanorosbIn
CUrHanm MOXeT MU3MEHATbCA B Gonee LUMPOKOM AManasoHe — B AManasoHe COOTBETCTBYHOLIMX TUMOB AaHHbIX. JTO
Nno3BOMseT, Hanpumep, cknaaplBaTth ABa Y1cCrna, kaxaoe M3 kKotopblix paBHO 90%, 1 Ha Bbixode cymMmartopa nonyvaTb
npaBunbHbIN pe3ynbTat. Ecnu pesynbTaT Kakux-nmbo BbIMMCMEHWI OKasblBaeTcs 6onblue yCTaHOBMEHHOro Tuna
AaHHbIX, TO CUrHaN Ha BbIXoAe (YHKUMOHANbHOro 6noka orpaHnyMBaeTCs 3HAYEHUSIMU COOTBETCTBYHOLLEro Tuna
AaHHbIX.

BpeMeHHble curHanbl popMUPYIOTCA Ha BbIXOAE TalMepoB, MPOrpaMMHbIX 3a4aT4MKOB, O4HOBMOPATOPOB U
T. N. PYHKUMOHanbHbIX 6nokoB. K BpeMeHHbIM curHanam OTHOCATCS Takme napaMeTpbl HaCTPOWKW, Kak NOCTOSAHHbIE
BPEMEHM, MPOTSXKEHHOCTb y4acTka, BpeMS BblOEPXKKM U T. N. B KOHTponepe npeaycMoTpeHbl YeTbipe pasmepHOCTH Ans
BPEMEHHbIX CUrHarnoB: AecATble AONU CeKyHA, CeKyHAbl, MUHYTbI U Yacbl. KOHKpeTHas pa3mepHOCTb onpedenseTtcs
COOTBETCTBYHOLLMM TUNOM (PyHKUMOHANbLHOro 6noka (cm. Tabn. 4.2).

[na BpeMeHHbIX CUrHanoB MWHMMAsbHBIN LAr M3MEHEeHNs U YCTaHOBKN B AENCTBUTENbHOCTN peanuayeTcs,
TOMbKO €Ccnn 3TOT wwar 6onblue BpeMeHu LMKNna, C KOTopbiIM paboTaeT KOHTponnep.

YucnoBble curHanbl — 3TO CUrHanbl Ha BbIXOAE CHETYMKA MNKN Apyrnx PyHKUMOHAanNbHbIX Grokax, paboTta
KOTOPbIX CBSi3@aHa C OTCYETOM COOLITUI. YMCMOBLIMM MOTYT BbiTb M MApameTpbl HACTPOWKN, HanNpuMep, Y1MCo MOXeT
3a4aTb rpaHNYHOE 3HaYeHWe curHana Ha BblBOAE CHETYMKa, HOMep 3Tana, K KOTOpOMY JOfKHa NepemnTn rormyeckas
nporpamma u T. .

[OunckpeTHble curHanbl 06blMHO OOpabaTtbiBalOTCA  NOTMYECKUMU  PYHKUMOHanbHbIMM - Bnokamun  u
yHKUMOHaNbHbIMW BriokamMu, CBA3aHHLIMKM C nepekmnoveHvem curHanos. OgHako AWCKPEeTHbIMU MOryT ObiTb ©
napameTpbl HAacTporkW. Hanpumep, AUCKpeTHble curHanbl B pyHKUMOHaNsHOM 6roke 3agaHusa onpeaensioT, A4oSkHa
N1 BBINOMHATLCA CTaTUyeckasa u AMHammuyeckas banaHcMposka.

MacwTtabHbin ko3achdrUMeHT — 3TO NapameTp HACTPOMKM pada dyHKUMOHaNbHbIX 6nokos, rae Tpebyetcs
maclwtabmpoBaHue curHanos. Tak, 9TOT koaddmUMeHT ncnonbayeTcs B PyHKUMOHaNbHbIX 6r10kax aHanorosoro BBoAa
W BbiBOAA, CyMMWpOBaHuWA ¢ MmacwrabupoBanmem un T. n. KoadduumeHT nponopuMOHanbHOCTU MCNonb3yeTcs B
OCHOBHOM B (DYHKLMOHarbHbIX 610kax perynvpoBaHus.

CKOpPOCTb WU3MEHEHUs1 aHarioroBbiX CUrHaNoOB — 3TO MapamMeTp HACTPOWKM 3adalolui, Hanpumep,
CKOPOCTb U3MEHEHUs Npu AUHamMu4Yeckon BanaHcMpoBKe unv 3agatoLien orpaHNYeHns CKOpoCTU B (DYHKLMOHANBHOM
6noke orpaHUYeHNs CKOPOCTMU.

AnuTenbHOCTbL MMNyNbca — 3TO NMapameTp HaCTPOMKM (PYHKLMOHaNbHOro 6roka MMMNYnbCHOrO BblBOAA.
OTOoT napameTp 3agaeT MWHUManbHY ANWTENbHOCTb WMMNyNbca, (POPMMPYEMOro MMMYSMbCHBIM PErynsaTOpOM.
AnuTenbHOCTb MMMNYNbCa OTCHUTBLIBAETCA B AECATbIX AOMAX CeKYHAbI.

TexHuyeckme eanHULbI — 3TO NapaMeTpbl HACTPONKN PyHKLMOHaNbHBLIX B651I0KOB onepaTMBHOrO KoHTpons. C
MOMOLLIO 3TUX MapameTpoB 3adaeTcd dopmaTt uucna, B KOTOPOM KOHTPONUpyeMble napamMmeTpbl (Hanpumep,
napameTp, 3agaHue, paccorracoBaHve W T. A.) BbIBOASTCHA HAa MHAMKATOPbI NULIEBON NaHenu.

4.5.2 B3anmMHOe COOTBETCTBME CUIHANOB U NapameTpoB

Mpy KOHMWrypMpoBaHUM OYHKLMOHAMbHBIX BfIOKOB Pa3HOTUMHOCTE CUrHaNOB Ha COEAUHSAEMbIX BXOAaXx He
ABNAeTCA NpensTCTBMEM ANSA UX COefuHeHus. EQMHCTBEHHO, YTO Heo6XxoAMMO NpY 3TOM yunUTbIBaTb - 3TO B3aMMHOe
COOTBETCTBME AMana3oHa M3MEHEHNS PasnnyHbIX CUrHamnos.

Hanpumep, ecrnu BpeMeHHOWN BbIXOA TanMepa CBs3aTb C aHanoroBbiM BXOAOM CymMMaTtopa, TO 3HayeHue Ha
BXOZe cymmaTopa OyaeT onpenensaTbCs CornacHo CooTHoweHumto: X = 10*T.

B3aumHOe COOTHOWEHME WMeeTCsd He TOMbKO MexXAy HENpepbiBHbIMW CUrHanamu, HO W Mexay
HenpepbIBHLIMW CUrHaNamu, ¢ OAHOW CTOPOHbI, U AUCKPETHBIMK C Apyron. Ecnu, Hanpumep, Bxod cymmaTopa CBA3aTb
C BbIXOAOM F10rM4ecKkoro yHKUMOHaNbHOro 6rioka, TO NPy M3MEHEeHWU CurHana Ha BbIXO4e MOCIeAHero C Hyns Ha
eaVHWLY cUrHan Ha Bxofe cymmaTtopa 6yaeT AMckpeTHo nameHsitecs ¢ 0 Ha 1 (eanHuy unu %).

B3anMHoe cooTBETCTBME pa3nMyHbIX CUrHaNoOB Ha BbIXoAax W BXxoaax yHKLMOHaNbHbIX 6110KOB NpMBedeHO B
Tabn. 4.3.

Tabnuua 4.3 - BsaaumHoe coOTBETCTBME CUTHaMNoOB
CurHan Ha Bxoge

CurHan Ha Bbixoae 6110ka (MICTOYHUK)

6noka (nprMeMHuUK)

AHanoroBbin, X,%

BpemeHHon, T

Yucnoson, N

OuckpeTHbIn, D

Ananorosbin, X,% X=X X =10*T X=N X=0,npuD=0
X=1,npuD =1
BpemeHnHon, T T = uyenada yactb X T=T T=0,1*N T=0,npuD=0
T=01,npuD =
Yucnoson, N N = uenas 4yactb X N =10*T N=N N=0,npuD=0
N=1,npnD =
OuckpeTHbin, D D=1,npnuX>0 D =1 npn nobom T D=1,npuN>0 D=D

D=0,npn X<0

D=0,npuN<0
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4.6 Mopsapok o6cnykmBaHusa (pyHKLMOHaNbHbIX 6110KOB
4.6.1 UuknuyHocTb paboThbl

Linknorpamma paboTbl KOHTpOnnepa npeacraeneHa Ha pucyHke 4.7. Bpemsa Lumkna BbINOMHEHWS NporpamMmbl
nonb3oBaTens dgukcuposaHo n coctaenset 0,1 cekyHabl. BHavyane obcnyxumBaeTcs nepsbii MOYHKLUMOHAMNbHBLIA B0k,
3aTeM BTOPOW W T.A4. Moka He BygeT obcnyxeH nocnedHui dyHKUMOHanbHbI 6rok. Korga Bpems B npegenax
YCTaHOBIEHHOIO BPEMEHM LMKMa UCTeYyeT nporpaMMa BHOBb NepengeT K 06CnyXuBaHWUio NepBoro yHKUMOHANbHOMO
6noka.

CeaHc ceTeBoro obmMeHa C BEpPXHUM YPOBHEM YCMOBHO NOKa3aH B LMKNe KoHTponnepa. Ha camom gene
ceTeBo 0OMEH HOCUT CnyYaiHbIA XapakTep MO OTHOLUEHWIO K LIMKIY KOHTponnepa.

FYy }
1. CynTeiBaHWe
BXOZHBIX NepemMeHHbIX

L4
2. BoinonHeHne ogHoro
Nnpoxoaa nporpamm

¥
3. ¥YcTaHoBKa
BbDXOAHBIX NepemMeHHbIX

v

4. CeteBoil 0BmeH
C BEpPXHUM YPOBHEM

P —

PucyHok 4.7 - Luknozpamma pabomsl KoHmporiepa

OObLiee Bpemsi, 3aTpaunBaeMoe Ha oGCnyxuBaHue yHKUMOHanNbHbIX 6rokoB Tes M MHTEPMENCHOrO KaHana
Tur, BOMKHO GbITb MEHbLUE BpeMeHu uukna, pasHoro 0,1 cek:

Tos + Tun < 0,1 cek

4.6.2 3apgepxka obcnyxuBaHuA pyHKUMOHaNbHbLIX 6110KOB

B kaxgom umkne gyHKUMOHanbHbIM 6ok nonyyaeT Ha CBOW BXOAbI CUIHarbl, BbIYUCIIEHHbIE B NPeAbiayLlem
umkne yHKUMoHanbHbIMK 610KamMu, K KOTOPbIM AaHHbIN (YHKUMOHAabHbIA 6IOK NOAKI0YEH MO KoHurypauuu.

LinknuuHocTe obcnyxunBaHns yHKUMOHAmMbHbIX 6MOKOB NpMBOAMT K TOMY, YTO 3agepxka B obpaboTtke
CUrHarnoB 3aBWCUT OT NopsiAKa NPOrpamMmMMpPOBaHNs COeAMHEHHbIX Mexay co6oM yHKLMOHaNbHbIX 6110KOB.

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

OT0 06CTOATENBCTBO CriedyeT yuuTbiBaTb NPU MPOrpamMMmnpoBaHMmn (PyHKLMOHAaMNbHbIX 6OKOB.

O6uwaa pekomeHpauusa: ON9 MUHAMU3AUMW 3afepXKu KenaTernbHo, 4ToObl (DyHKUMOHAanbHbIN  6rok-
WCTOYHMK MMEN MEHbLUMA HOMEpP, YeM (PYHKUMOHamnbHbIM OMOK-NPUEeMHMK (BENMYMHA 3TOW pasHuLbl 3HAYEHUS He
UmeeT).

B Brix
Func_Block (xx) 04 Func_Block (xx) 15

INF1 101 01 ouT INP1]01 01 oUT

a)Homep Gnoka-MCToOYHKKE MeHbLS HoMepa BNoKa-NpUeMHWKS, Sa0epiKa - OQvH LUWKN

Bix

Brix

Func_Block (xx) 04 Func_Block {(xx) 18

INP1 01 o1jouT| |[INP1]01 o) ouT

G) Homep 6noka-rmcTodHKMka Bonkle HoMepa GNoKa-NpMemMHKKa, 3adepka - oBa UMkna

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

KoHuTtponnep MWK-52 wvmeeT wuHTepdencHbIn KaHamn nocnefoBaTenibHOM CBA3WM, C MOMOLLbID KOTOPOro
KOHTpOnnepbl MOryT o6beAnHATLCS B NOKanNbHYO UMW pacrnpeferneHHyo ynpasnsioLwyo ceTb. B ceTn KoHTponnepsl
MoryT obmMeHuBaTbCA MHPOPMaLMEN, Kak C KOMMbIOTEPOM, Tak U Mexay COBoN.

®usmyeckas opraHusauus ceTy npeacTasneHa B pasgene 5.2.

Jlormyeckasa opraHnsaums ceTv npeactasneHa B pasgene 5.3 1 umeeT cregyrolme BO3MOXHOCTN CETEBOrO
obmeHa nHdopmaumei:

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

2) 06mMeH UHdOpMaUMen MeXay KOHTponnepamMmu 1 KOMNbTEPOM,

3) kombrHupoBaHHasa opraHusauus obmeHa, obbeauHsoLas BCe NpevmyllecTBa ABYX NepBbiX cnocobos
ceTeBoro obmeHa.

5.2 dusmnyeckas opraHusaumsa cetm

KoHTponnepbl B ceTu CBA3bIBAOTCA ApYyr C APYroM C NMOMOLLbIO BUTOM Napbl MPOBOAOB. [AnnHa NUHUM CBA3M
moxeT gocturatb 1200 M (Ha OHOM CErMeHTE CeTU) B 3aBUCUMOCTU OT YCTaHOBIIEHHOW CKOPOCTU nepeaayn AaHHbIX.
[nsi yBenmyeHus AnviHbl IMHAKW CBA3M, @ TakKe KONMYECTBa CErMEHTOB - UCMONb3YHT MarnucTparnbHble YCUNUTENu.

CeTb UMEET MHOIrOTOYEYHYI KOH(UIYpaLUMIo U LUMHHYIO TONoMoruto. [ns NoCTpOEeHNsi CeTM KOHTPONNEPOB (80
31), nNpegHasHayeHHbIX AnA obMeHa MHdOpMauueln ¢ KOMMbTEPOM HeobXoAMMO LOMOMHUTENbHOE YCTPOWCTRBO,
KOTOpOe ncnonb3yeTcs Ans npeobpasoBaHus nHtepdencos RS-232 8 RS-485 - Blr-485 (unn USB B RS-485 - BINA-
52).

Ecnu koHTponepbl pasmeLlaloTcs Heganeko Apyr OT gpyra (Hanpumep, B npegenax OAHOMo MOMELLEHWs ),
3KpaHMpoBaTb NpoBoaa He TpebyeTcs. MNMpu 3HAYUTENBHBIX PACCTOSHUAX MEXAY KOHTPONnepamMmm n Hanmynum noMex Ha
NVHUW NPEANOYTUTENBHO UCMONb30BaTh 3KPaHMPOBAaHHYIO BUTYIO Napy.

K wHTepdencHbIM BXO4amM KOHTPOMEPOB, PacMofiOKEHHbIM B KpawHUX TOYKaX COEOUHUTENbHOW IUHUK
Heo6XoAMMO MOAKMIYMTL [Ba TepMUHanbHbIM peauctopa conpoTtueneHmem 120 Om (R1 n R2). lMNogkntoyeHune
pesuctopoB k koHTpornepam NeNe 01-30 He TpebyeTcs. [NogknioyeHMe TepMUHanbHbIX PEe3NCTopoB B Groke
npeobpasoBaHnsi uHTepdericos BIMAN-485 (BrA-52) cmoTpu B pykoBOoACTBE MO 3Kkcnnyataumm Ha Bl1A-485
(BrNMN-52). MopgkntoveHne TepMUHanbHNX pe3ncTopoB B koHTponnepax MUK-52 cm. pucyHok 5.1, 10.9, 10.10.

CTpyKkTypHasi cxema noakrnoyeHns MHTepdencHbIX Lienen nokasaHa Ha puc. 5.1.

= EMN-435 AnvHa NMHAKY CBASK 40 1200 M
A = - >
RS-232 R2 |a+ RS-485 R1
P i
i _/_ ‘ﬂl 7y T
- — - B-\1
L 1 COM1 RGND _b Lo
hd
A+ B- A+ B- A+ B- A+ B- A+ B-
MUWK-52 Mpeo6pazoBaTent 01 02 03 . A0 32 10 31
MHTepth elicoB M52 ... YCTPOWCTE ... K2
RS-232/RS-485 MWK52 MUK-52 - MWK-52 &

* [InuHa omeemerneHuli om nuHuu ces3u Lo (mpu ykazaHHOM criocobe nodkroveHusi) ormkHa bbimb HauMeHbwel.

PucyHok 5.1 - CmpykmypHasi cxema rnooknoYeHus: uHmepaghelicHbIx uenel

5.3 Jlornyeckas opraHMsauus ceTu
5.3.1 CeTeBas agpecauus KOHTPONepoB

Kaxxgomy koHTponnepy MUK-52, nogknioyeHHOMY K CeTU, NpucBamBaeTCs YHUKanbHbIA NOrMYECKUin HOMep -
CeTeBOV agpec unuM Homep npubopa B CeTU. JTOT HOMEp YCTaHABMMBAETCS B MPOLECCe MpOrpaMMUpPOBaHMS Ha
YPOBHE KOHpUrypauum B npoLenype «CUCTEMHbIE NapaMeTpbl» (CM. pasgen. 7).

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

Mpu ycTaHOBKe ceTeBbIX aApEeCOB OOMKHbI BbINOMHATLCS CrieaytoLimne npasumna:

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

* KOHTPOMMep, KOTOPbIA y4acTByeT B OOMeHe, He [OMkeH MMeTb ceTeBol agpec, paBHbin 0. Mpu N=0
KOHTpOIep NporpaMMHO OTKIHYEH OT CETU, U HE pearupyeT HY Ha Kakue 3anpocbl BHELLHMX aBOHEHTOB, HO NpY 3TOM
LLeJTOCTHOCTb CETU COXPaHSeTCs;

* MaKCMMarnbHOE YMCIO KOHTPOJIEPOB, 00bEANHAEMbIX OQHUM CETMEHTOM CETU, HE OOJMKHO npeBbiwaTth 31.
Mpn ncnonb3oBaHUN MarncTpanbHbIX YCUIUTENEN KONTMYECTBO KOHTPOINIEPOB HE AOMKHO NpeBbiwaTth 250;

* B O[JHOW CETU HEe OOIMKHO ObITb ABYX UM Oonee KOHTPOSNEPOB, MMEKLLNX OANHAKOBbLIV CETEBOM agpec.
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5.3.2 Bo3moXxXHOCTU o6MeHa uHdopmaLmen Mexay KOHTponsepamMmm

O6meH vHdopmauven mexay KOHTponnepamy OCyLeCTBNSeTCH Ha YpOBHE CUrHanoB w/vnv napameTpos
YHKLMOHArbHbIX 6r10KOB.

WMHnumanusaumio obMeHa mHgopmaumein mexagy KOHTponnepamu npousBoAvMT MacTep-yCTPOMCTBO ceTu —
KOMNbIOTEP UNWN APYron KOHTponnep, Nockinas B CeTb CneunanbHyo LUIMPOKOBELLanbHY0 KOMaHay O Havane ceTeBoro
obmeHa. KomnbioTep (Mnun Apyron KOHTponep) ABNsAsCk AUCNeT4epoM CeTeBoro omMeHa NpoBOANT CUHXPOHM3ALNIO U
KOHTpOnb Hag obmeHom no cetn. KoHTponnep (gucnetyep ceTeBoro o6OMeHa) [OMKeH uMcrnonb3oBaTb
dyHKUMOHanbHbIM 6ok LAN_SV(1).

®usmyeckas opraHusauus ceTy npeacTasneHa B pasgene 5.2.
Mpu cBA3M yHKLMOHaMNbHbIX 6NOKOB Yepe3 ceTb UMeeTcs psig 0CobeHHOCTEN:

* HenocpeacTtBeHHO CBs3bIBaTb (YHKUMOHamNbHbIE ONOKM Yepe3 ceTb Henb3s - [Ans TakoW CBS3n
UCMNOMNb3yHTCS OBa cneumanbHbIX yHKUMOHanbHbIX 6rnoka: 6nok mHTepdencHoro BeiBoga LAN_OUT(04) n 6nok
uHTepdericHoro BBoaa LAN_IN(03).

* Ecnu BbIXxogHble cwrHanbl Kakux-nbo yHKUMOHanNbHbIX OMNOKOB [AOMMKHbI MepedaBaTbCa B Apyrue
KOHTpOnnepbl, COOTBETCTBYIOLMNE BbIXOAbI (PYHKUMOHamNbHbLIX 610KOB NO CTaHAapTHOWM npoueaype KOoHurypmpoBaHus
NOAKNIoYaTCH K BXoAaMu yHKUMOHanbLHoro 6noka nHtepdencHoro sbisoga LAN_OUT(04).

* Ecnun kakne-nnbo dyHKUMoHanbHele 6rokn 04HOro KOHTpomnepa AOMKHbLI NPUHUMATL CUrHanbl OT APYroro
KOHTponnepa, Ux BXOAbl NO CTaHAAPTHOW KOHMMUrypauum coeguHsaoTca C Bbixogamu 6noka uHTepdeincHoro Beoaa
LAN_IN(03).

* OanH hyHKUMOHanbHbIM 6nok uHTepdericHoro Beoaa LAN_IN(03) opraHusyeT cBSA3b TONMbKO C OOHVM
dyHKUMOHanNbHbIM  6riokom  MHTepdpencHoro BbiBoga LAN_OUT(04) ppyroro koHTponnepa. Ecnu  gaHHomy
KOHTponnepy Heobxooumo CBSA3aTbCA C HECKOSIbKMMMW KOHTponfnepamu, B HEM Heobxooumo 3anporpaMmmMupoBaTh
HEeCKONbKO PyHKUMOHanbHbIX 6riokoB nHTepdencHoro BBoga LAN_IN(03).

« B dyHKkumMoHaneHoM 6noke wuHTepdericHoro Beoga LAN_IN(03) yctaHaBnuBaeTca ceTeBOW agpec
KOHTpOnnepa-ncToYHmKa, T.e. TOro KOHTPOMnepa, oT KOTOPOro ByAyT NONyYeHbl AaHHbIE.

* B kaxxgoM KOHTponnepe MOXeT ycTaHaBnusaTbcsa Ntoboe Yncno yHKUMOHanbHbIX 6r10K0B UHTEPdENCHOrO
BBOAA-BbiBOAA. Kaxabli KOHTPOMNNep MOXET nepefaBaTtb B CETb NPOU3BOSIbHOE KONMYECTBO CUrHAmMOB.

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

Mpu gaHHOM KOHUrypaumm:

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

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

Bonee nogpobHo 6ubnmoTeka n onucaHvwe yHKUMOHaNbHbIX 6IOKOB, B TOM Yucne 611oKoB MHTepdEeNnCcHOro
BoiBoga LAN_OUT(04) n uHtepdpeincHoro Beoga LAN_IN(03) npencrtaBneHbl B pykOBOACTBE MO 3KCMyatauuu

lMPMK.421457.005 P32.
KoHTponnep Mo 8 KoHTponnep Mo 2
CeTesoid agpec 05 CeTesoii agpec 11
AOT (08) 15
SUMM (13} 05 e o
[~ KOHTROANER-MCTOHHME
o1 o] out LAN_IN (03) [ix]
—{02
i DEV=05
LAN_OUT(04) 231 _ | Sg:UK\iMMDKHaJ'IthM Gnok-—{_ | EELOCKZQS o1l ouTt OR 21) 17
GNDI9) 2 IM1 01 zrizzzzrzzzzzmrmmzmrzzmzzzpE: 02| ouT? dikt [0t
—01 01| doT INZ |02 7 oo 01| _doT
— 02 WHTepherc RS-485  —

PucyHok 5.2 - Ceszb d8yx KOHMPOepos Yepes ¢hyHKUUOHanbHbie 6110ku UHmMepghelicHo2o 8800a-8b1800a
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5.3.3 Bo3moxHOCTU 0O6MeHa uHcopmaLmen Mexay KOHTposnsiepamMm U KOMMNbIOTEPOM

WHnumanusaumio obmeHa uHdopmaumnen Mexay KOHTponnepamu npous3BoauT MacTep-yCTPOWCTBO CeTU -
KoMnbtoTep. B ceTn BoamoxHa cBA3b MexAy NobbiM KOHTPONNEPOM Y KOMNBIOTEPOM.
®usnyeckas opraHu3auunsa ceTv NnpeacTasneHa B pasgene 5.2.

KomnbloTep MOXeT B3auMOoAeCTBOBaTb C KOHTPOJSIIEPOM Ha CredyowmX YPOBHSIX:
- Ha YPOBHE BXOZAOB-BbIXOA0B (PYHKLIMOHaNBHOro Grioka,
- Ha YpPOBHE MpPOrpaMMMpyeMbIX PErMCTPOB — MapamMeTpoB (YHKUMOHAnNbHOro Grioka (CM. mMopenb Groka

puc.4.5).

Mpn obmeHe uWHMoOpMaumen ¢ yHKUMOHaNbHLIM 6r0KOM ykasbiBaeTcs Homep 6roka, a npu obmeHe ¢
nporpaMMMpyemblM1 pErmcTpamu - Homep perucTpa.

KomMnbioTep nocbinaeT KOHTPONepy 3anpoc Unn KOMaHAy M Nony4YaeT OT KOHTporiepa COOTBETCTBEHHO OTBET
unn nopTeepxaeHve (cm. puc. 5.3). 3anpoc nocbinaeTcsa KOMMbHTEPOM MpU HEoBXOAMMOCTM MOMNy4uTb OT
KoHTponnepa (dyHKUMOHanbLHOro 6roka) Kakyto-nmbo nHdopmMauuio.

— 3anpoc e e
P = G
OrtBer TR EEEs §
A Co i
= & )

] I Komanna

[MoaTBepHaeHHE

KomnetoTep KoHTponnep

PucyHok 5.3 - Budbi coobuweHull rnpu ces3u ¢ KOMIbomepom

MonyunB 3anpoc, KOHTPONMEpP rOTOBUT TPebyeMyto MHOPMaLMIO U NepedaeT ee KOMMNbIOTEPY B BUAE OTBETA.
KomaHga nocbinaetcs KOMNbIOTEPOM NpU HEOBXOAUMOCTU 3MEHWUTL NapameTpbl HACTPOKK Broka.
Mony4uB KOMaHAy, KOHTPOMIEP €€ UCMOSHSET U NepedaeT KOMMbIOTEPY NOATBEPXKAEHNME.

KomnbloTep npu o6mMeHe MHpopMaLmeit ¢ KOHTPOsiepaMn UMeeT psig BO3MOXHOCTEN:

+ 3anpocuTb 3Ha4yeHne curHana Ha nbom Bxoade unu Beixoge nboro 6noka B N0OOM KOHTponnepe.

» 3anpocuTb 3HavyeHue nboro napameTpa HacTpoviku noboro 6noka B Nt6OM KOHTponnepe.

* iameHuTb 3HadeHmne nboro napameTpa noboro 6noka B NoOOM KOHTponepe.

» OcywecTBNsATb MNYCK/CTON NPOrpaMMHOro 3afgaTtyvka.

» Banpocutb Hanuuue owmbok B nbom KoHTponnepe. MNpu paGoTe C onepaTtuUBHbIMKM MNapameTpamu
KOMMNbIOTEP MOXET 3anpalumBaTh Y U3MEHATL TE Xe NapameTpbl, KOTopble HabngaeT u n3meHseT onepartop, paboTas
C NWLEBOW NaHenbl KOHTponnepa (cMm. rn. 6).

5.3.4 BO3MOXXHOCTU KOMOMHMPOBaAHHOW OpraHu3auuMm obmeHa uHcopmaumen mexay KOHTposnnepamm
M KOMMNbIOTEPOM

KombuHupoBaHHas opraHm3auus obMeHa, 06beauHaeT Bce NpenmyLLecTsa ABYX NepBbIX crnocoboB ceTeBoro
obmeHa:

1) o6MeH MHdopMaLmelt Mexay KOHTpornnepamMmm (4epes KOMNbIOTEP),

2) 06MeH UHdopMaUMe MeXay KOHTponnepamMmm n KOMNbITEPOM.

Jlornyeckasa opraHMsauns KOMOUMHMPOBAHHOIO O6GMeHa Mo CeTU MMEET CrieAyLne BO3MOXHOCTU:

1) npu obmeHe uvHOpPMauven Mexay KOHTpomnnepamu (KOMMbKOTEP SBMSETCA AUCMNETYEPOM CETEBOrO
obMeHa), - KOHTPOMNepbl NepeaarT MHPOPMALUIO MO CETU OT OAHOIO - APYrOMY C NMOMOLLBI PYHKLMOHAbHbBIX O110KOB
ceTeBOro obmeHa,

2) paHHasa nepefaBaemas MHopMmaumsa (Mexay KOHTponnepamu) no CeTU oOkasblBaeTcs OOCTYMNHOM U
KOMMNblOTEPY.

Takum obpasom, KOMOMHMPOBaHHasi opraHM3auusa obmeHa NpeaoCcTaBnsieT BO3MOXHOCTbL CAenaTb JOCTYMHON
WHGOpMauuo nNpu ceaHce obmeHa MexXay KOHTponnepamu cpasdy HECKONbKkUM aboHeHTaM CeTU: KOMMbITEpY U
OLHOMY WS HECKOJIbKUM KOHTpOsiepam. YTo TeM cambiM COKpaLLaeT BpeMsi AOCTYNa K AaHHbIM U nepuog obMeHa no
ceTu.
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5.4 KoMMyHMKaUMOHHbIe PYHKLUN

CBsi13b KOMMbIOTEPA C CETbI KOHTPOINIEPOB OPraHU3yeTCs Ha TPeX YPOBHSAX: M3N4ECKOM, MHEDOPMALIMOHHOM
W TPaHCMOPTHOM.

®Pusnyecknii ypoBeHb NpeaHasHayveH Ansi ANeKTpUYecKon CBA3N Mexay KOMMbITEPOM U KoHTponnepamu. Ha
du3nyeckoM ypoBHe ucronb3yetcs uHTepdenc RS-485. duanyeckuin ypoBeHb OpraHusaumy ceTu npencTaBneH B
pasgene 5.2.

WHopmaLumoHHbIN ypoBEHb NpuaaeT nepefaBaemMbliM COOOLLEHUSAM onpeaeneHHbin hopmaT nepeaaBaemMoro
Kagpa: Ha nepepgatowienn ctopoHe fobaBnsieT k coobLeHMaM aapec YCTPOMCTBA, (PYHKLMOHANBHbBIA KO4 onepaumn un
6anTbl KOHTPOMLHOM CyMMbl, @ Ha NPUEMHON CTOPOHE BbiAEnsieT OaHHble W KOHTPONMUPYET KOHTPOMbHYK CyMMY
coobueHus. Cmbicn coobLeHnst Ha MHPOPMaLMOHHOM YPOBHE He paclunMdpoBbIBaeTCS.

TpaHCnopTHbIN  ypoBeHb  OPMUPYET CMbICIOBOE  codepxaHue coobleHns npu  nepegade u
pacLmMdpoBbIBAET CMbICI 3TOr0 COO6LLEHNS Npu Npueme.

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

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

Ona paboTbl HEOOXOAMMO HacTPOUTb KOMMYHUKALMOHHbIE XapakKTEPUCTUMKU KOHTpornepa Takum obpasom,
4yTOObI OHWM coBNaganu C HacTpolkamn obMeHa AaHHbIMW KOMMbKOTepa U OPYrMX KOHTPOMMEepoB. XapaKTepuCTUKu
ceTeBoro obMeHa HacTpamBalTCA Ha COOTBETCTBYHOLLEM YPOBHE KOHUrypauum, cM. pasgen 7.

Mpu o6MeHe nNo nHTepdEeNCHOMY KaHany CBA3U, eCrv NPOUCXOAUT Nepefada AaHHbIX OT KOHTPOMnepa B CETb,
Ha NMLEeBON NaHenNn KOHTpornepa muraet nHankatop IHT.

dopmupoBaHne 06racTu NporpaMmmMmnpyemMbix PErMCTPOB KOHTPONMepa NpeacTaBneHo B pasgene 5.4.1.

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

Mpu nporpammupoBaHMK C KOMMNbOTEPA HEOOXOAMMO KOHTPOMMPOBAaTb AMana3oHbl U3MEHEHUs 3HaYeHun
napameTpoB, yka3aHHble B Tabnuuax 4.1-4.2.

Ons obecneyeHus MUHUMANbHOTO BPEMEHM peakuun Ha 3anpoc oT OBM B KoOHTponnepe cyuiectByeT
napameTtp - «Tanm-ayT Kagpa 3anpoca B CUCTEMHbIX TakTax KoHTpornnepa 1 Takt = 250 Mkc». MuHumansHO
BO3MOXHbIE TaM-ayTbl A1 pa3nnMyHbIX CKOPOCTEN NpuBeaeHbl B Tabnuue 5.1:

Tabnuua 5.1 - Tanm-ayT kKagpa 3anpoca

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

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

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

Ecnu HabniogatoTca yacTble cGou npu nepedadve AaHHbIX OT KOHTponnepa, TO HeoGXoauMO YBEnuuUUTb
3Ha4yeHWe ero Tamm-ayTa, HO MpU 3TOM YYeCTb, YTO HEOBXOANMO YBENUUYUTL BPemsi MOBTOPHOrO 3anpoca oT OBM, T.k.
BCerga Bpemsi MOBTOPHOrO 3anpoca A0MKHO BbiTb BosibLue TaiM-ayTa KOHTpornepa.
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5.4.1 ®opmupoBaHMe obnacTu NporpaMMmMpyemMbIX PerMcTpoB

Ha pucyHke 5.4 npvBegeH npumep pacnpefeneHus 6as3oBbiX afpecoB NapaMeTpoB (PYHKLMOHAIbHbIX
GnokoB, YTO onpeaensieT copMUPOBaHHYIO 06MacTb NPOrpaMMMPyEMbIX PEMMCTPOB KOHTPOIMEpPa.

Bazoekiid agpec Bnoka Ne 01

Bbasossiin agpec bnoka MNe 02

Bazoeklid agpec Bnoka Me 05

basoswiin agpec bnoka MNe 03

basoswin agpec bnoka MNe 04

Bazoekll agpec Bnoka N2 06 —»

PucyHok 5.4 — Npumep pacnpedeneHusi 6a3o8bix adpecos napamempos

dopMUpoBaHVE PEMUCTPOB OCYLLECTBSIETCS B MPOLECCE NMPOrpaMMUpPOBaHUsi NMyTeM MPUCBOEHUSI Kaaomy
(hyHKLMOHaNbHOMY GroKy COOTBETCTBYIOLLErO 6a30BOro agpeca napameTpoB (CBOWCTB) B perMcTpoBoii obnacTu.

MpuceoeHne 6a3oBoro agpeca NapaMeTpoB Kaxaoro yHKLMOHanLHoro 6rmoka NpomM3BoanTCS Ha 2-M ypoBHe
nporpaMmmMupoBaHus (cm. pasgen 7).

370 nossonseT 3adumKcupoBaTb CBOWCTBa OMOKOB B permcTpoBon obnmactw, n nx agpecauus (npsimas) B
fanbHenwem He BygeT 3aBUCETb OT M3MEHEHMI CaMOWN NMPOorpamMmbl.

KocseHHasi agpecauusi (Homep 6roka — Homep napameTpa) 3aBUCMT OT HOMepa, KOTOPbLIN MpucBavBaeTcs
Gnoky B npouecce MNpPOrpaMMUPOBaHUSl, WM3MEHEHUE 3TOr0 HOMepa, Hanpumep, C Lenbilo U3MeHUTb MOopsSiaoK
BbINOMHEHUs pyHKLMOHAabHLIX 6rokoB, GyaeT TpeboBaTb U3MeHeHusi HacTpoiku B SCADA-cucTeMe.
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5.4.2 MODBUS npoTtokon
5.4.2.1 ®opmart 6anTa, KOTOPbLIN NPUHUMAETCA U NepeaaeTCA KOHTPONepamMmn crneaylowWwmi:

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

Kapp coobuieHns npotokona Modbus:

DEVICE ADDRESS
8 BITS

FUNCTION CODE
8 BITS

DATA
k x 8 BITS

CRC CHECK
16 BITS

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

5.4.2.2 Device Address. Agpec ycTponcTea

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

5.4.2.3 Function Code. PyHKLMOHaNbHbIW KOA4 onepauumn

KoHTtponnep MUK-52 nogaepxmaeTt cnepyrowme dyHkuum npotokona Modbus RTU «Mukpon»:

Function PyHKUMUA MeTtop apgpecauuun
03 YteHune pernctpa(oB) (Ne+1) Henpsimasi agpecauus
04 YteHune napameTpos(Ne+1) Henpsimas agpecauus
16 3annck NnapameTpoB Henpsmas agpecauus
65 3anuncb napameTpoB Mpsamas agpecaums
74 YrteHne napameTpoB Mpsamas agpecauus
80 VHuumanusauma obmeHa no cetu
81 O6MmeH no cetn

KoHTtponnep MUK-52 nogaepxmaeTt cnepyrowime dyHkuum npotokona Modbus RTU «Modicon»:

Function DyHKUMUA MeTop agpecauuu

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

16 3anncb napameTpoB Henpsmas agpecauus
65 3anucb NnapameTpoB [Mpsamas agpecauus
74 YTeHne napameTpoB [Mpsamas agpecauus
80 VHunumanusauma obmeHa no cetu
81 O6meH no cetn

Moapo6HbI hopmaT hyHKLMOHANbHbBIX KOAOB onepaLlmu npeactaBneH B pasgene 5.4.4.

* [1na YTeHms/3anncK 3Ha4YeHn napameTpoB 6nokoB, HE06X0AMMO UCNONb30BaTb cnenyroulyto (bopMyrly:

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

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

CBOMCTB Grioka

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

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

** [1N51 YTEeHNsA 3Ha4eHWI BbIXO[oB 6110KoB, HE06X0AMMO MCMONBb30BaTb CreayoLLyo dopmyny:
MopsakoBbIn Homep 6noka*256+(Homep Bbixopga 6noka +200)=PerucTp YteHus Bbixopa Grnoka
Ecnn Bbixog 6noka — BeLLeCTBEHHbIW, TO 3TOT BbIXOA pe3epBupyeT 2-a perucrpa, paccMoTpum npumep,

HeobXxo4MMOo paccuuTaTb BCE PErMCTpbl AN BbIXOA0B (yHKUMOHanbHoro 6noky AIN(05) ¢ nopsigkoBbiM HoOMepoMm 1, To
no cgopmyrne:
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Bbixop dErr: 256+1+200=457;
Bbixog dMAX: 256+2+200=458;
Bbixog dMIN: 256+3+200=459;
Bbixog OUT.SCAL: 256+4+200=460;
Bbixog OUT: 256+(5+1)+200=462
,rae (5+1) - 5 - Homep Bbixoga OUT;

1 - Bbixog OUT.SCAL — BeLLeCTBEHHBI U pe3epBUPYET 2 PErnucTpbl.

5.4.2.4 CRC Check. None 3HayeHMs KOHTPONBLHON CYMMbI

3HadeHne aTOro nomns - pesynbTaT KOHTPOMS C MOMOLUbIO Luknunyeckoro m3bbitodHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne opmupoBaHusa coobuieHuns (address, function code, data) nepegatoLlee ycTpoicTBO paccunTbiBaeT
CRC koa u nomewiaetr ero B KoHel coobuieHus. lNpuemMHoe ycTponctBo paccuntbiBaeT CRC kog MpuHATOrO
coobLeHnsa n cpaBHuBaeT ero ¢ nepegaHHeiMm CRC kogom. Ecnn CRC ko He coBrmagaeT, 370 03HayaeT YTo MMeeT
MECTO KOMMYHUKaLMOHHas oMbKa. YCTPOWCTBO HE BbIMOMHSAET AENCTBUA M HE JaeT OTBET B Criydae obHapyxeHus
CRC owwmbku.

MNocnepoBatensHocTb CRC pacyeToB:

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

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

. CoBur pesynbTarta Ha oavH 6uT BNpasgo.

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

. Ecnn casuraembin 6ut Hynb, NoBTOPUTL LWar 3.

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

. Ucknrovatowee UK co cnegyowmmm 8 6ut 6anta coobLueHuns n cogepxmmbim CRC pernctpa.
. MoBTopATE Warn ot 3 0o 7 noka Bce 6awnTbl coobLyeHnst He obpaboTatoTcs.

. KoHeuHoe cogepxvmoe pernctpa 1 6ynet 3HaueHNEM KOHTPOSbHOW CYMMbI.

OONOOUPAWN -

Korga CRC pa3smelyaeTcs B koHUe coobuennsi, mnagwmii 6ant CRC nepegaeTcs nepBbIM.
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5.4.3 Mpumep pacyeTa KOHTpPONbHOM cyMMbl (CRC)

Mpumep pacyeTa KOHTPOMBLHON CyMMbI Ha A3blke CUL:

Example of CRC calculation in "C" language

unsigned int crc_calculation (unsigned char *buff, unsigned char number byte)

{
unsigned int crc;
unsigned char bit_ counter;

crc = OXFFFF;

while ( number_ byte>0 )
{
crc = *buff++ ;
bit counter=0;
while ( bit_counter < 8 )
{
if ( cxrc & 0x0001 )

{
crc >>= 1;

crc = O0xA001;

}

else

{
crc >>=1;

}

bit counter++;

}

number byte--;
}

return (crc);

//

//
//

//
//

//

//

//

//

initialize crc

crc XOR with data
reset counter

shift to the right 1 position
crc XOR with 0xA001

shift to the right 1 position

increase counter

adjust byte counter

final result of crc
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5.4.4 ®opmaT (pyHKUMOHaNbHbLIX KOAOB onepauun

5.4.4.1 YteHue 3HauyeHus Bbixopa hyHKLMOHaNbLHOro 6noka (agpecaums Henpsamas)

®PyHKUMOHaNbHbIA Koa onepauum 03

03 Read Output Reg Indirect Address

QUERY RESPONSE
3anpoc OtBet
Field Name Field Name Field Name
type INT type FLOAT, TIME
1 Device 1 Device Device
2 Function 2 Function Function
3 NumBlock block_num 3 QuantityByte QuantityByte
4 NumOutput out_num 4 DataHlI DataHI (WordHI)
5 QuantityHI quantity 5 DatalLO DatalL O (WordHI)
6 QuantityLO 6 CRC_LO DataHI (WordLO)
7 CRC_LO 7 CRC_HI DatalLO (WordLO)
8 CRC_HI CRC_LO
CRC_HI

loe, 1,2,3 ... - Homep GawiTa;
guantity — KONM4YecTBO PErncTpoB (4BYX GaNTHbIX);
QuantityByte — konuM4ecTBO 3anpalunBaemblx 6anT AaHHbIX (3aBUCUT OT TUMAa AaHHbIX).

5.4.4.2 YteHue napameTpoB (Henpsimasi agpecauus)
®dyHKUMOHanbHbIM Kop, onepauuv 04

04 Read Property Reg Indirect Address

QUERY RESPONSE
3anpoc OtBeT
Field Name Field Name
1 Device 1 Device
2 Function 2 Function
3 NumBlock block_num 3 QuantityByte
4 NumProperty prop_num 4 DataHI
5 QuantityHlI quantity 5 DataLO
6 QuantityLO 6 DataHI
7 CRC_LO 7 DatalLO
8 CRC_HI 8 CRC_LO
9 CRC_HI
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5.4.4.3 3anucb napameTpoB (Henpsimas agpecauus)
PyHKUMOHaNbHbIN Koa onepauun 16

16 Write Property Reg Indirect Address

QUERY
3anpoc

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHlI

DataQuantityLO

ByteQuantity

DataHI

O |0 |N[ofa|~|W[N (P

DatalLO

[y
o

DataHI

[
[EEN

DatalLO

=
N

CRC_LO

-
w

CRC_HI

XX
16
block_num
prop_num
0
2
4
XX
XX
XX
XX
XX
XX

RESPONSE
OTBeT

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHI

DataQuantityLO

CRC_LO

O IN|O |0 | |W N (P

CRC_HI

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

65 Write Property Reg Direct Address

QUERY
3anpoc

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHlI

DataQuantityLO

ByteQuantity

DataHI

O|o|N[ofa|~h|W [N (P

DatalLO

=Y
o

DataHlI

[
[ERN

DatalLO

[
N

CRC_LO

-
w

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

74 Read Property Direct Address

QUERY RESPONSE
3anpoc OtBeT
Field Name Field Name
1 Device
1 Device 2 Function
2 Function 3 QuantityByte
3 DataAddressHI 4 DataH]I
4 DataAddressLO 5 DatalLO
5 QuantityHI 6 DataH]I
6 QuantityLO 7 DatalLO
7 CRC_LO 8 CRC_LO
8 CRC_HI 9 CRC_HI

5.4.4.6 UHuumanmsauma obmMeHa no ceTn, oOMeH no ceTu

®PyHKUMOHanNbHbIE koAbl onepauuu 80, 81

80 InitEXCHANGE
81 EXCHANGE

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

1 Device XX 1 Device

2 Function 80 2 Function

3 NumBlockLanH]I block_num 3 NumBlockLanHI

4 NumBlockLanLO 0 4 NumBlockLanLO

5 QuantityHlI NOT USE 5 DataQuantityHI

6 QuantityLO NOT USE 6 DataQuantityLO

7 CRC_LO XX 7 ByteQuantity

8 CRC_HI XX 8 1DataH]I

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

oe: «NOT USE» - npon3BonbHOE 3Ha4YeHe.
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5.4.4.7 3anucb CUCTEMHbIX PErMcTpoB
PyHKUMOHaNbHbIN Koa onepauuu 13
13 Write SYS registers
QUERY RESPONSE
3anpoc OtBeT
Field Name RUN PROGRAM Field Name
1 |Device XX XX 1 |Device
2 Function 13 13 2 Function
3 DataAddressHI |0 0 3 DataAddressHI
4 |DataAddressLO [xx XX 4  |DataAddressLO
5  |QuantityHI 0 0 5 |QuantityHlI
6  |QuantityLO OxFF 0 6  |QuantityLO
7 |CRC LO XX XX 7 |CRC LO
8 |CRC HI XX XX 8 |CRC HI
Aapec KomaHpa 3Hau CocTosiHne
DataAddressLO |Command QuantityLO |State
1 PRG_STATUS OxFF RUN
Pexum paboTtbl 0 PROGRAM
2 CHANGE_EN 0 Disable
Paspetluenune nameHeHus OxFF Enable
3 LOAD(RAM)
3arpyska nporpammbl
4 SAVE(EEPROM)
CoxpaHeHne B EEPROM
5.4.4.8 YTeHue cUCTEMHbIX PerMcTpoB
®PyHKUMOHaNbHbLIA KOA onepauuu 77
77 Read SYS registers
QUERY RESPONSE
3anpoc OtBer
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 DataHlI
5 |QuantityHlI 0 5 DataLO
6 |QuantityLO 2 6 DataHI
7 |CRC LO XX 7 Datal O
8 |CRC HI XX 8 CRC LO
9 CRC HI
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6 OnepaTuBHOe ynpaBreHue
6.1 dnemeHTbI onepaTMBHOIO ynpaBrieHUs

Ons nyywero HabnoaeHns 1 ynpaBneHus TEXHONornyeckum npoueccom koHtponnep MWK-52 obopyposaH
aKTMBHOW YeTblpexpas3psigHon uudpoBon mHaukauven. [Ons oTobpaxeHus M3MepseMon BenuyuHbl UCMoJb3yeTcs
oucnnen NMAPAMETP, 3aganHon Toukun - aucnner SABOAHHA, 3HaueHns ynpaensiowero Bo3genctens - gucnnemn
BUXIA. JvueBas naHenb KOHTpOMnepa COOEPXUT HeobXxoAumoe KOMMYeCTBO KhasBuw  ob6CrnyxuBaHus W
CUrHanu3auUMOHHbIX CBETOAMOAHBLIX WHOAWKATOPOB ANsi Pa3fNMYHbIX CTaTYCHbIX PEXUMMOB M CUrHanoB. BHewHun sua
NVLEBON NaHenu 1 3NeMeHToB onepaTUBHOro ynpasneHus koHTponnepa MUK-52 npusegeH Ha puc. 6.1.

HasHayeHns anemMeHTOB onepaTvBHOrO ynpaeneHus koHTpornepa MWK-52 — pucnnees, cBeTOAMOAHbIX
MHOMKaATOPOB M KraBuLl NpuBedeHo B pasgenax 6.1.1-6.1.3.

A2 MIKPOA MUK-52 B 4 MICROL MWK-5

nAPAMETF : B @D V.
OK ),

3ABOAHHS -~ sP

w

Per Mpr Iua Bx Bux Mpm OW OT _ G PRG DISP

MHOWKaTOopbI ey

PucyHok 6.1 - nemeHmbI oriepamugHO20 yrpaseHus

6.1.1 HasHaueHue aucnnees NULEBOW NaHenun
Bucnneit Oucnneit Ha3HauyeHue gucnnes

UA EN
B pexume PABOTA uHanumpyeT 3HaveHvne BbIOpaHHOW M3mMepsemMon
BENNYUHBI, PErYNNPYEMON BEMNYNHBI U T.M.

NAPAMETP PV B pexume MPOTrPAMMUPOBAHWME wHouumpyeT HomMep BblOpaHHOro

napametpa.

B pexvme PABOTA nHouumpyeT 3Ha4yeHne 3agaHHOW TOYKM BbIGpaHHOro
KOHTypa perynupoBaHWs WM 3Ha4yeHue 3aJaHHOW TOYKM BblOpaHHOro
NporpaMMHOro  3afjaTyuka Wnv Apyroe 3HavyeHWe TEeXHONOrnYecKoro

3ABOAHHA Sp napametpa.

B pexume NMPOMPAMMUPOBAHWME unHauumpyeT 3HaveHue napameTtpa
nporpaMmMmMpoBaHUS UM KOHUrypawuuu.

B pexume PABOTA nHaMUMPYET 3HAYEHME yNpaBnsoLWwero BO3nencTems,

noJaBaemMoro Ha aHarnoroBbl UMY UMMNYIbCHBIN BbIXOA YCTPOMCTBA UMK

CWrHan noOMOXeHUS WUCTONMHUTENBHOro MexaHusma (B %) BbiGpaHHOro

perynatopa. WHavumpyeT 3HayYeHue ynpasBnsoWero BO3AeNCTBUs

BUXIO ouT 3ajaTtyvka BbIOpaHHOW MONb30BaTENbCKOM NaHenu MWHAMKauUMM 1
ynpasneHus.

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

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

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

Wnpukatop | Uhgukatop HasHayeHue nHgukaTopa
UA EN
Ceetutcq, ecnu BblbpaHa naHens UHOUKaUuu U yrpaerneHusi
peeaynamopom (PID(60), PID_CAS(61), PID_IMP(62), D_PID(95) unu
D_PID_I(96)).
Per Reg n
epeknioyeHne Homepa perynatopa OCYLECTBASeTCsa C  MNOMOLLbO
knaBu “NeknT* n “NekHd“. MakcumanbHoe KOnM4YecTBO PerynsTopoB
3agaeTcs Npu NporpaMmMmupoBaHum.
Ceetutcqa, ecnu BblbpaHa naHenb UHOUKaUuu U yrpaerneHusi
npozgpaMMHbIM ~ 3a0amyukoM  (m.e.  bYHKYUOHarbHbIM  6710KOM
Mpr Prg TM_PRG(57)).
MepeknioyeHne HoMepa MpOrpamMMHOro 3ajaTyMka OCYLLECTBMSETCA C
nomolLubto knaeumw “NekH T 1 “NekH{”. .
CetuTcs, ecnu BblbpaHa ronb3o8amernbekas naHenb UHOUKauuu U
IHa Disp yrpasseHus. WHopmaLms 7 ynpaBsneHue onpepensioTcst
nonb3oBaTenem npuM nNporpammMmMpoBaHnn B (yHKUMOHaNbHOM 6roke
USER(63).
Bx In CeeTtuTcH, ecnu BbibpaHa raHesnb UHOUKayuu 8x0008 DYHKLMOHAMbHbLIX
610KOB.
B CeeTtuTcs, ecnu BolibpaHa naHesib UHOUKaUuuU 8b1x0008 yHKLMOHAmNbHbIX
ux Out
6110KOB.
n Ceetutcs, ecnu BbibpaHa maHen, UHOUKauuu U pedakmuposaHusi
pm Prm
rnapamempos (PyHKLMOHANbHbIX 610KOB. (CM. Takke n.7.2.1.4).
Ceetutca Tonbko B pexume NMPOTPAMMNPOBAHWME, ecnin cywecTeyeT
oT Err cucTeMHbii unu nporpammupyemein OTKA3 (cm. paspgen 7.2.1.7 —
KoHTponb oTka3os).
ow Fai Ceetutca B pexume [NPOTPAMMUPOBAHWE n muraetr B pexume
ail
PABOTA npu Hanu4um owmboK NporpaMmmMupoBaHums.
> > CBeTtutcs, ecnv nporpaMMHbIV 3agaT4Mk HaxoguTcsl B pexunme "paborta".
I I CBeTuTCs, ecnM nporpaMMHbIA  3a4aTyMK HaxoouTCsi B pexume
"oxxmnpaHune" nnu "octaHos".
. - CeeTtutce, ecnv nporpamMmMHbIA 3adaTyvk HaxoauTcs B pexume "cton”
unu "KoHeL nporpaMmbl"”.
Ky Cas CeTuTCA (B 3aBMCMMOCTM OT BblOpaHHOW CTPYKTYpbl perynsitopa), ecnm
perynsTop HaxoauTCs B KACKagHOM pexuMe yrnpaBreHus.
ny Loc CBeTuTCs, €ecnu perynatop HaxoAMTCA B JIOKANbHOM  pexume
ynpaBnexHus.
CBeTuTCA, ecnv perynatop HaxoAMTCS B PyHYHOM PEXMME yrnpaBneHus, 1
PY Man He CBETUTCH, eCrin Perynstop HaxoAuTcs B aBTOMaTUYECKOM pexume
ynpaeBneHus.
cy T CBeTuTCS, ECNK PerynaTop HaxoaAUTCsA B CNeAsALEM peXxvme ynpaBneHus
rc 4
(tracking).
PB Run Ceetutcs, ecnu koHTponnep MUK-51 Haxogutes B pexume PABOTA
ne Prg Ceetutca, ecnu koHTpormep MWK-51  Haxogutca B pexume
MPOrPAMMUPOBAHUE.
IH Lan MwuraeT, ecnu npoucxoauT nepeaaya AaHHbIX Mo UHTepdEeNCHOMY KaHany
CBSA3U.
A (oucnnen | A (display | CBeTuTcs,, ecnuM 3HayeHuMe BblOpaHHOW U3MepPsSeMON  BENWYMHbI
NMAPAMETP) PV) npesbILLaeT 3HaYeHWe YCTaBKM curHannsauumn otknoHennsa MAX.
V (gucnnewn | V¥ (display | CeeTutcs, ecnv 3HadeHue BblOpaHHOW M3MeEPSIEMOWN BENMUYMHBLI MEHbLLE
MAPAMETP) PV) 3Ha4YeHUs YCTaBKuN curHanmsauum otknoHeHns MIN.
A (avcnnein | A (display CeeTtoanoaHeln nHaukatop coctosiHua knoyva BOJIbLIE wmnynecHoro
BUXID) ouT) UNKN TPEXNO3ULUOHHOTO perynatopa. CBETUTCHA Npu BKITKOYEHHOM Krtoye
BOJbLIE.
¥ (ancnneit | ¥ (display CeeToanoaHbIn MHAuKaTop coctosiHua kniovya MEHDBLUE wmnynbscHoro
BUXID) ouT) UNn TPEXNo3nLMOHHOro perynsitopa. CBeTUTCS NpU BKITHOYEHHOM Kritode

MEHbLLE.
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6.1.3 HasHa4yeHue knaBuwl

KnaBuwium KnaBuwin
_— | V= HasHayeHue knaBuwiun

UA EN
B pexvme PABOTA C nomoLlbl0 [aHHOW KMaBuLUM OCYLLECTBNAETCH
nepekntoyeHne naHenen pexXMmoB MHOMKaUMKM  0603HaAYEHHbIX
CBETOANOAHBIMW  MHOMKATOPaMK, pPacrofioXeHHbIMW  MO4  AUCMEeeM
3ABOAHHA. Kaxpgoe Haxatve «knasuwm MEHKO  npuBogut K
NepekrnioYeHnto Ha cneayoLwni cnpaea nHAnMKaTop (M T.4. NO Kpyry) - CMm.
puc. 6.2:

o [tY] o [tY]

Metio Menu Per Mpr g Bx Bux lMpm OW OT

= OO O3 O3 O3 03 am O

PucyHok 6.2 - [Nopsidok nepekrnodeHuss UHOUKamopo8 pexumos

B pexume TPOMPAMMUPOBAHWE paHHas knaBuwwiM  BbINOMNHAET

PYHKLUMIO OTMEHbI BbIMONTHEHHbIX AEWCTBUIN, onepauun.

KnaBuwa npegHasHaveHa AN NOATBEPXKAEHMS BbIMOMHAEMbIX OEWCTBUMN,

o [&] o [¢] onepaumMM wn  ana  ukcaumm BBOOUMbIX  3HaveHMW. Hanpuwmep,
NoATBEPXAEHNE Nepexoaa N3 aBTOMaTU4eCcKoro pexuma paboTsl B pexum

py4YHOro ynpasneHusi u obpartHo, doukcauusi BBoga U3MEHEHHOW 3aAaHHON

TOYKM, NPOABUXEHME MO YPOBHSIM NPOrpaMMUPOBaHUA U T.M.

KnaBuwa npegHasHaveHa pAns W3MEHEHWs WHAMLMPYEMOro KaHana

(Bxoga, perynatopa, LwWwara nporpaMMHOrO 3agaTyuMka) B CTOPOHY

yBenuyeHusi. B pexmme KoHUrypupoBaHUsi UCNONb3yeTcs ANst HACTPOWKN

YCIOBWIA NEPEXOL0B NPOrpaMMHOro 3agaTyuka.

KnaBuwa npegHasHayeHa pAns WM3MEHEHWs WHAMLMPYEMOro KaHana

(Bxoga, perynatopa, NporpaMMHOro 3a4atymka) B CTOPOHY YMEHbLUEHUS.

e Kaxpoe HaxaTue knaBuLUM BbI3bIBAET Nepexos perynsitopa m3
aBTOMaTM4ecKoro pexuma paboTbl B PEXUM PYYHOro yrpaBreHus u
o6paTHO (COBMECTHO C HaxaTuem knasuwu [&], Ana noaTBepkaeHUs
o [P/A] o [M/A] BbINOSIHEHMS Onepauny nepexoaa).

e Takke, ecnu BblbpaHa naHenb WHOWKAUWM  COCTOSIHUSA
nporpaMMHOro  3afgaTyuka, 3TOW  KNaBWLIEW MOXHO MNEepeBECTU
nporpamMMHbIV 3a4aT4MK B pexxum "paboTta”, "oxupganmne" unu "cton”.
KnaBuwa npegHa3HavyeHa [Ans  Bbi30Ba WMHAULMPYEMOrO  3HaYeHWs

Bsig Enter

o [NekH 1] | e [Nech 1]

o [NekH 4] | o [Nech V]

e [3aBA.] o [SP] BHYTPEHHEN 3adaHHOM TOYKM AnA  PefakTMpoBaHus  unu  ang
NepeKnoYeHNs PEXUMOB 3a4aHHbIX BEJTUYUH.
KnaBnwa  "Gomnbwe". T[py  KkKaXxgoM  HaxaTuuM  3TOWM  KnaBuLLK
o [A] OCYLLIECTBNAETCA YBENUYEHNE 3HAYEeHUN, 3a,EI,aI:|HOI7I TOYKN, BbIXOOHOTO
3uau. o [A] Up | curHana ynpaBneHuss (ynpaensioLiero BO3,EI,eVIC:I'BI/IF|) UnNn 3HavyeHus
n3meHsieMoro napametpa. [Npu yaepXvBaHWM 3TOWM KIABULLM B HaXaTom
NONOXEHMWN YBENMYEHNE 3HAYEHUI NPOVCXOANT HEMPEPLIBHO.
Knasuwa  "meHbwe". [lpy Kaxgom  HaxaTtuM  3TOM  KhaBuULIK
o[V] o[V] OCYLLECTBNSIETCS YMEHbLUEHNE 3HAYEHUN, sanayHoﬁ TOYKW, BbIXOAHOIO
3uau. Down CurHana ynpaerneHusi (ynpaBnsioero BO3AEUCTBUS) WM 3HAYEHUS

M3MeHAeMOoro napameTpa. I'Ipm yoepxnesaHum 3TOW KNaBULLM B HakaTom
NOJIOKEHUN YyMEHbLIEeHne 3HaYeHUn NPONCXoQNUT HenpepbIBHO.

M3meHeHne 3HavyeHuin BbIBOOMMBIX Ha pas3nuyHble avcnneu (UMdpoBble MHAMKATOPbI) NpeacTaBneHo Ha
pucyHke 6.3:

Oucnnei - = = =
NAPAMETR, | I 1 _1 LI I_
3ABOAHHA )

ManvfeHeHue sHaveHul NapaMenpos
MpU Haxamuu credyrowux knasuLy,

LOucrnen u
8 Mmakxe ux koMBuHauyun:

BUXIO —

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

Pexumbl
YCKOPEHHOrO
M3MEHEHWA

HEKATHE C yOepRaHnemM AV pip

PucyHok 6.3 - UameHeHue 3HadeHUU Ha pa3nuyHblx oucrnesx
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6.2 OnepaTuBHOEe ynpaBneHue KOHTypamu perynupoBaHus
6.2.1 O6wme npaBuna

Onsa Toro, 4tobbl BECTU OnepaTUBHOE yNpaBreHWe KOHTYPOM perynupoBaHus koHTponnep MUK-52 pomxeH
6biTe NnepeBefeH B pexum PABOTA. Tak e gomkHa ObiTb BbibpaHa naHenb MHAMKaLWMU pPerynsitopoB — CBETMTCS
nHgmkaTop PET.

B koHTponnepe MOXHO opraHusoBaTb A0 9 KOHTYPOB PErynupoBaHWsi, OAHaKO B YaCTHOM Crly4ae 4mcro
KOHTYpPOB MOXET ObITb MeHbLLE (BNOTb 0 OOHOrO).

OnepaTvBHOE ynpasreHue BefeTcs no n3bupaTtenbHOMY NPUHLMMY: BbIBMpaeTca HOMep KOHTypa W A4S Hero
KOHTPOMNUPYIOTCA U U3MEHSIOTCSI PEXMMBI, NapamMeTpbl U CUrHanbl. VcknioyeHne cocTaBnsieT NMLlb KOHTPOSb OLWMGOK,
KOTOpbIV BeAeTCs ANA BCEro KOHTponnepa B LEenom.

6.2.2 JluueBasi naHenb

JlvueBasa naHenb npegHasHayeHa AnNs OnepaTMBHOIO YNPaBMEHUs KOHTYpamu PeryrimpoBaHUs U COOEPXUT
Heo6XxoaVMble CBETOANOAHbIE, LMMPOBbLIE MHAMKATOPLI U KNaBnaTypy.

JlnueBasa naHenb koHTponnepa MUK-52 B pexvme onepaTVBHOIO ynpaBieHUs KOHTypamu perynmpoBaHus
npeacraeneHa Ha puc.6.4.

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

3HaqveHUe BhIXOAHOTD

I x Bux Mpm o CWrHana perynatopa
HMHaukatop PEM g Bx Bux Mpw O ry. p

(Manens BrnioueHue knioda MEHBLUE
perynsTopoe) WMMNYNLCHOTO perynsTopa
Knasiawim

PucyHok 6.4 - Jluyesasi naHenb 8 pexume ornepamugHo20 yrpaesneHusi KOHmypamu peaynuposaHusi

OpHopaspsagHbii aucnnen "Ne" — KOHTYp - MoKasbiBaeT HOMEp KOHTypa perynaropa, ¢ kotopbiM pabortaet
onepaTop.

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

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

Ha TpexpaspagHbii aucnnen BWXIO BbiBoouTCA 3HadeHMe curHana Ha Bbixoge perynaTtopa. [Ba
cBeToAMoAHbIX MHAmKatopa ¥V 1 A B 3TOW [pynne CUrHanmuaupyloT O cpabaTbiBaHWM BbIXOAOB WMMMYNbCHOMO
perynsitopa B HanpasneHuu "MeHbLue" nnu "6onbLue”.

YeTblpe CBETOAMOOHBIX MHOUKATOPA «PEXMM YNPaBNeHNs» YKa3blBaloT, B KAKOM pexnme paboTaeT KOHTYp:
KY — kackagHoe ynpaBerneHue,
JTY — nokanbHoe ynpaBneHue,
PY — pyyHoe ynpaBneHue,
CY — cnepsiliee ynpaBneHue.

Jlnuesas naHenb MMeeT 8 KMaBuWL, C MOMOLLBIO KOTOPbLIX BEAETCS ONepaTVBHOE YNpaBMEHWE KOHTypamu
perynMpoBaHus.
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6.2.3 U3meHeHMe pexxuMOB paboyero ypoBHS, YPOBHMU 3aLUTbl paboyero ypoBHS

Ha paboyem ypoBHe BO3MOXHO M3MeHeHue pexuma paboTbl perynatopa — OCyLecTBMeHue nepexoga us
aBTOMaTMYECKOro pexuma ynpaeneHus (kackagHoln — KY u nokanbHbivi - JTY) B pydHoin pexum ynpasnenus (PY) u
o6paTHO, OCYLLECTBNSATL N3MEHEHNE 3HAYEHUS 3a4aHHON TOYKW, N3MEHATb 3HAaYeHUe ynpasnsaoLwWwero Bo3aencTems (B
PYYHOM pexvMe yrnpaBneHns perynsatopom).

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

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

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

® pyYHOI pexum paboThbl - PY.

Pexum paboTbl perynatopa - aBTOMaTM4eCKMM (KackagHblW, IOKanbHbIN) WAM  PYYHOW dABnsAeTcH
3arnomMuHaemMbiM cocmosiHueM. Tlocne BKIIOYEHWUS MUTaHWA Perynsatop HaxoauTcs B TOM pexume, B KOTOPOM OH
HaxoAuncsa Ha MOMEHT OTKITIOYEHUS.

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

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

Bbibop pexuma ynpasneHus: pydHou PY, nokaneHbin JTY, kackagHbin KY oOCyLlecTBNsSeTCs HaxaTvem
knasuwu [P/A] Ha nuueBoin NaHenu perynatopa c nocrnegylowmumM HaxaTtvem knasuwm [&']. MNepexoq U3 pyyHoro
pexuma ynpasneHns PY B kackagHbein KY 6GrokvpoBaH, M BO3MOXEH TOMbKO mnocrne Bblbopa MokanbHOro pexuma
ynpasneHus JTY. Briok-cxema usamMeHeHust pexxuMoB paboTbl NnpeAcTaBrneHa Ha puc.6.5.

KackagHbIi pexum
ynpaBneHus
(MHawmkaTtop KY)

Asmomamuyeckuli Py4HoI pexum
peaynsimopa (Mngukatop PY)

JNokanbHbIN pexum
ynpaBrneHusi
(MHpukaTop JTY)

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

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

PucyHok 6.5 — briok-cxema uUsMeHeHUs pexxumos pabomai

Bbibop pexuma ynpaBneHns CONpOBOXAAETCA CBEYEHMEM COOTBETCTBYHIOLLErO CBETOAMOOHOIO MHAMKaTopa
Ha nuueBon NaHenu npubopa:

- B KackafiHoM pexume ceetutcs uHavkatop KY,
- B NOKanbHOM pexume cBeTUTcst uHamkatop J1Y,
- B Py4HOM pexume cBeTMTCA uHaukaTop PY.
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6.2.3.2 ABTOMaTM4YeCKUM KacKaAHbIA UK NIOKaNbHbIA PeXXUM paboTbl PerynsaTopos
Mepexon Ha py4HOMU pexum paboTbl

ABTOMaTHYeCKUM e B aBTOMaTMyeckoMm KackagHOM WMWM NOKanbHOM pexume paboTbl perynartop ynpasnset

KacKaaHbI Unu OObEKTOM  perynupoBaHWsi  COrMacHO  BbIOpaHHOTO  3akoHa  perynupoBaHus U C
noKanbHbIN COOTBETCTBYIOLMMU HACTPOMKaMu Monb3oBaTerns.

pexum paboTbl

e B aBTOMaTM4YECKOM pexnve pa60TbI nHaukatop PY Ha nuueBon naHenun noraiueH. CeeTutcsa

O PY oavH n3 mHaukatopoB JY wnn KY, B cooTBeTCTBMM C BblOpaHHbIM Ha OaHHbIA MOMEHT
pexvMom.

< [P/A] e [Ina nepexoga B pyyHOU PeXUm ynpaBneHns Heobxoammo HaxaTb knasuwy [P/A] Ha
NMUEeBON NaHenu perynatopa.

{:} PY e Ingukatop PY Ha nvueBon naHenNn Ha4YMHaeT Muratb.

= [ e Ecnu onepatop Haxan knasuwy [¢'] B npouecce Muranusi uigukatopa PY (npubnuautensHo
10-15 cekyHA) — npousonaeT ukcayusi 8bibpaHHO20 pexxuma 1 perynatop nepenget B pexvm

® Py py4Horo ynpaeneHus, uHamkatop PY 6yget ceetuTbeca — uTo OyaeT B AanbHenweM ykasbiBaTb

Ha py4HOW pexum paboThbl.

YposeHb e Ecnu onepatop He nodmeepxxdaem CBOUX OeNCTBUIA HaxkaTuem knasuwin [¢'], To AaHHble
3awumal AeNcTBMS  onepaTopa BOCTMPUHMMAIOTCA Kak HeBepHoe [OeWCTBME WM cryyvanHoe
nepeknoYyeHne pexuma paboTsbl.
e OTO U NPeACTaBnseT ypoeeHb 3aujumbl OT Ciy4YaliHOrO NEepPeKnYeHUst pexuma paboTsl,
nHavkatop PY nepectaHeT muraTb M MoracHeT, a perynsitop ocTaHeTCsi B aBTOMaTUYEeCKOM
pexume yrnpaBreHus — KackafiHoM UIn NIoKaribHOM.

6.2.3.3 Py4HoOI pexxuM paboTbl perynsitopoB

Mepexon Ha aBTOMaTUYECKUI NOKaNbHbIN PeXUM Pa6oTbl

Py4yHou pexum e B py4HOM pexume paboTbl onepaTop € NMUEBOW NaHenm ¢ NoMoLLbio knasuw [A] “6onblue”
paboTbl n [V] “meHble”, ynpaBnseT BbIXOOAOM perynatopa, Tem cambiM (OpMUpyeT 3HayeHune
yrpaBnsoLero BO3AeNCTBUS, NOAABAaEMOE Ha UCTIONHUTENbHBIN MEXaHW3M.
8 Ky
ny e Nngukatop PY Ha nuueson naHenu ceetutcsa. MHankatopbl KY n J1Y He cBeTaTcA.
® ry
= [P/A] e [Ina nepexoda B aBTOMaTUYECKUIA JIOKa/bHbIU PEXUM yrpaBneHus Heobxoaumo 0eaxob!

HaxaTb knasuwy [P/A] Ha nuueBo naHenwu perynaTopa.

KY e Vnavkatop JY Ha nuueBoit naHenu HayMHaeT MuraTb, €CNu onepaTop Haxkan knasuwy [¢&]
ny B npouecce MuraHus uHgukatopa JY (npubnuautenbHo 10-15 cekyHa) — npousongeT
PY ¢ukcauyuss 8bIbpaHHO20 pexuma W Pperynatop nepevaeTr B PEXMM aBTOMATUYECKOro
J10KasIbHO20 YNpaBreHus.
= [J]
O KY e VHankatop PY noracHeT un 3acBetutcst mHaukatop JIY — uyTto OygeT B AanbHenem
[ ) ny yKa3blBaTb HA aBTOMaTUYECKUIA ST0KasIbHbIU PEXUM paboThbl.

O py

e Ecnu onepatop He nodmeepxdaem CBOUX OeNCTBUIA HaxaTuem knasuwin [¢'], To gaHHbIe
YpoeeHb OEeNCTBMS  onepaTopa BOCMPUHMMAOTCS Kak HEBEpPHOe [OeWCTBME WM CrlyyYaniHoe
3awumsli nepeknioYeHne pexxmma paboTbl.

e OTO M NpeacTaBnsieT yposeHb 3aujumbl OT CRy4YaWHOro MEPEKIIOYEHUST pexnMa paboThbl,

nhaukaTop JIY nepectaHeT muratb M MOracHET, a PErynsTtop OCTaHETCA B PyYHOM pexunme

ynpaBneHus.
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6.2.3.4 ABTOMATM4YE€CKUM NIOKaNbHbIN PeXUM paboTbl perynaTopoB
MNMepexopn Ha aBTOMaTM4eCKMMA KacKagHbIA PEXUM paboThl.

ABTOMaTHYeCKUM e B aBToMaTMyeckom nokanbHOM pexume paboTbl perynatop ynpaBnaeT OObeKToM

NoKanbHbIN perynupoBaHnsi COrnacHo BbIGpaHHOrO 3akoHa perynvpoBaHus U C COOTBETCTBYHOLLMMU
pexum paboTbl HacTpovikamu nornb3oBaTens.
O ky
® ny e ingukatop JY Ha nuuesBon naHenu ceetutcsa. MHgukaTtopbl PY u KY He cBeTaTCA.
Ovry
= [P/A] e [Ins nepexofda B aBTOMAaTUYECKUIN KackaOHbIU PEXVM ynpaBneHus Heobxooumo mpuxobi
HaxaTb knasuwwy [P/A] Ha nuueBon naHenu perynaTopa.
? KY e Muaukatop KY Ha nuueBoii naHeny HaumHaeT MuraTb, ecnv onepaTop Haxan knasuwy [&'] B
ny npouecce muranua nHavkatopa KY (npubnuantensHo 10-15 cekyHn) — nponsongeT gukcayusi
O py 8bIbpaHHO20 pexuma W perynaTtop nepenger B pPexvMMm aBTOMAaTUYECKOro KackadHo20
ynpaBneHus.
= [J]
@ Ky e VHankatop J1Y noracHeT u 3acsetutca wuHamkatop KY — yto OGygetr B panbHenwem
O ny yka3blBaTb Ha8 aBTOMaTUYECKNI KacKadHbIl pexmum paboThbl.

O pry

e Ecnu onepatop He nodmeepxdaem CBOVX AEWCTBUI HaxaTuem knasuum [¢'], To AaHHble
YpoeeHb AEeNCTBMA onepaTopa BOCMPUHMMAKOTCA Kak HeBepHoe [AencTBMe WnuM  cryyariHoe
3awumsl nepeknioYyeHne pexuma paboTsbl.

e OTO ¥ NpeAcTaBnsieT yposeHb 3aujumbi OT CIy4aWHOro NepeknioyeHns pexuma paboTsl,

unHavkatop KY nepectaHeT muratb M MOracHeT, a pPerynstop OCTaHeTCs B aBTOMaTU4YeCKOM

noKanbHOM pexvme ynpasneHus.
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6.2.4 U3meHeHMWe 3HAYEeHUs 3alaHHOMN TOUYKU PerynsiTopos

[na Toro, 4ToBbl M3MEHNTb 3afaHHyl TOYKY KOHTypa perynupoBaHusa koHTponnep MWUK-52 gormkeH GbiTb
nepesegeH B pexum PABOTA. Tak xe fomkHa ObiTb BbibpaHa naHenb MHAWKAUWMM PEerynstopoB — CBETUTCH
nnaukaTtop PEIl. Ha gucnnen MAPAMETP BbiBOAWUTCS 3Ha4YeHUe namepsieMon BenuuuHel, a Ha gucnnen 3ABOAHHA
— 3Ha4YeHue 3aaHHOW TOYKM.

B perynatope nmeeTtcst 3agaHHas Touka, UCMONb3yemMas TONMbKO B aBTOMaTUYECKOM pexume ynpasnexus. No
OTHOLLEHMIO K (DYHKLMOHaNbHOMY BroKy perynupoBaHus 3ajaHHasi TouYKa perynsatopa MoXeT ObiTb BHYTPEHHEN unu
BHELLUHEMN.

BHyTpeHHAs1 3agaHHaa Touka M3MEHSIeTCH C NUUEBON naHenu npubopa. 3HayeHwe BHYTPEeHHeW 3adaHHoWm
TOYKN SBNSETCA 3arnoMuHaeMbiM 3HayeHueM. [locne BKMIOYEHWUS MUTaHUS perynaTop HadvHaeT paboTy c Tem
3HayeHneM 1 ¢ TeM BUAOM 3a4aHHOW TOYKM, KOTOPOE BbINo Ha MOMEHT OTKMOYEHNS.

BHelwHAa 3apaHHas Toyka perynsatopa MOXeT 3agaBaTbCs, HanpyuMep, C BHELLHEro aHaroroBoro Bxoga umnm
dopmMmpoBaTtbcs  ApyruM  OyHKUMOHanNbHbIM 6rnokoM. [Mpu BbiGpaHHOM Buae 3agaHHon Toudkm kak BHELUHAA
BO3MOX€EH TOnbKo ee KoHTponb Ha gucnnee 3ABOAHHA, v3ameHuTb ee 3HaveHve C NvUEBON MaHenu perynsitopa

HEBO3MOXHO.
BHYTPEHHAA (NOKAINBbHASA)
3afaHHanA Touka
BHELUHAA
(AUCTAHLIMOHHAA) Bbixoa BHyTpeHHero 3agartymka
3aAaHHas Touka 3aBa /
Hanp. Bxog Al2 AV
BXOAHOW CUrHan

3Ha4yeHue 3a4aHHON TOYKHN
3apaHue perynsatopy

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

Mpouenypa n3aMeHeHUs 3Ha4eHUs1 BHYyTPEeHHEN 3alaHHOWN TOUYKH

e [1pn BbIbpaHHOM perynaTope BbiOpaTb COOTBETCTBYIOLWUA PEXUM MHONKALMN U3MEHEHUS
3a1aHHON TOMKMN.

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

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

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

e Ecnn onepatop Haxan knasuwy [¢] B npouecce muranus aucrines 3ABOAHHSA
e [J] (npnbnuantenbHo 10-15 cekyHA) - perynatop nepenaeT Ha Pexum ynpaerieHUst ¢ HOBbIM
3HayYeHNeM BHYTPEHHEN 3aaHHOM TOYKN.

YpoeeHb e Ecnun onepaTop He nodmeepxdaem CBOUX AEWCTBUI HaxaTuem knasuwm [&] B npouecce
3awjumsbl MuraHuns nngukatopa 1Y (npubnuantensHo 10-15 cekyHA), TO AaHHblEe AEUACTBUS onepaTopa
BOCMPUHNMALIOTCS Kak HEBEPHOE AEeNCTBUE NN CMyYaliHOE U3MEHEHUE 3HAYEHUSI.

e OTO 1 NpeacTaBnseT ypo8eHb 3awjuma! OT CIy4aHOro N3MEHeHNs1 3Ha4YeHNs1 BHyTPEHHEro
3agaHus, nigukaTtop JIY nepectaHeT muratb M HaYHET CBETUTLCH, a Perynsatop BepHeTCH B
paboTy C NPEXHUM 3HA4YEHNEM BHYTPEHHEN (NOKanbHOWM) 3a4aHHON TOYKM.

MpumeyaHue. Mpu n3MeHeHUM 3afaHHOM TOYKU pEerynstopa AeNCTBYIOT PEXWUMbl YCKOPEHHOTO WM3MEHEHMS
3Ha4YeHU — cMm. puc.6.3.

http://www.microlua e MMK-52 ver.60.74 o [IPMK.421457.008 P31 wu3m. 1.07, 22.10.2013



OO0 "AMTOPI™" +7(4722)40-00-02 amtorg.com.ru
47

6.2.5 U3meHeHMe 3Ha4YeHUs yNpaBnslowWero Bo3fencTBus

o [1na n3aMeHeHns 3HaYeHus ynpaBnsoLwwero BO3AEeNCTBNS PerynaTop AOMMKEH HAaXOAUTLCH B
PY4HOM pexume ynpasrneHus. Ecrnn perynatop HaxoauTcs B aBTOMATUHECKOM Pexume, ero

® ry HeobX0AMMO NepeBeCTM B PYYHOW pexnM ynpasneHus — cm. pasgen 6.4.1. MHgvkatop PY Ha
NVLEeBON NaHenu ceBeTUTCA. BuibpaH pyvHOW pexuMm ynpasneHus.

= [A] e B pyyHoMm pexume paboTbl onepatop C NMLUEBOM MaHeNM € nomowbio knasuw [A]
= [V] “Oonbwe” n [V] “meHblue”, ynpaBnseT BbIXOAOM perynatopa, Tem cambiM opMupyeT
3HayYeHWe ynpaBnsloLWEero BO3eNCTBYSA, NOAABAEMOE Ha NUCMOMNHUTENbHbIA MEXaHN3M Yepes
kntoun BOJIbLUE-MEHBLUE vnu aHanoroBbi BbIXO4, B 3aBUCUMOCTU OT BblOpaHHOro Tuna
perynatopa (CM. napameTpbl COOTBETCTBYIOLLEro YHKLMOHAaNsHoro 6rnoka perynmposaHms).

BuUXig
200 e 3HayeHue BbIXOOAHOMO curHana B % (B 3aBMCMMOCTM OT BbIGPAHHON CTPYKTYpbI
perynsTtopa) nHauumpyeTtcs 3HadeHve Ha aucninee BUXIAO:

- BbIXOZIHOrO aHanoroBoro curHana,
- 3Ha4yeHne BblgaBaeMon MOLHOCTU Ha BbixoAHble kntoun BOJbLUE-MEHbBLLUE,
- BHELLUHWUI CUrHan NonoXXeHus MexaHmu3ma.

o [Ipn U3MeHeHUN 3HaYeHus ynpaBnALLEro BO3AENCTBUSA NOCMe NepBoro Haxartnsa nobown
n3 knasuw [A] “Gonbwe” nnn [V] “meHbwe” HaumHaeT muratb aucnnen BUXIA, nubo
cBeToanoaHble uHamkatopbl A unu Y, ykasbiBas TEM CaMblM OMepaTopy Kakow napameTp
(cvrHan) B A@HHbIE MOMEHT M3MEHSsIeTCS.

e [locne OKOHYaHUSA W3MEHEHUS 3HAYEHWS YNpPaBnALLEro BO3OEWCTBUSA, MO OTMyCKaHUU
knasuw [A] “Gonbwe” unn [V] “meHbwe” no ucteyeHun 3-4 cekyHg gucnnen BUXIO
nepecrtaeT MuraTb, a 3HayYeH1e BbiIxoga PMKCMPyeTCa B SHEProHe3aBUCUMOWN NaMsaTH.

Mpumeyanue. Mpu M3MeHeHWN ynpaBnSALWEro BO3OENCTBUA perynstopa AeNCTBYIOT PeXMMbl YCKOPEHHOro
N3MEHEHUS 3Ha4YeHn — cm. puc.6.3.
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6.3 OnepaTMBHOe ynpaBrieHUe NPorpaMmmMHbIMU 3agaT4yMKamMmm

6.3.1 OO6wwue npaBuna

[nsa Toro, 4ToGbLI BECTU OnepaTMBHOE YnpasneHue nporpaMMHbIMK 3agaTynkamu KoHTponnep MUK-52
pomkeH 6biTb nepesedeH B pexum PABOTA. Tak xe gomkHa 6biTb BbibpaHa naHens MHAMKaUUuM nNporpamHoro 3a
Aatynka — ceetutcsa nHamkatop MPr.

B koHTponnepe MoxHO opraHm3osaTb 0T 0 40 9 NporpaMMHbIX 3a4aT4MKOB.

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

6.3.2 JluueBasi naHenb

JlnueBasa naHenb npegHasHavyeHa AN onepaTMBHOMO YNpaBfeHUs KOHTypamMu perynvpoBaHUSA U COOEpPXuUT
HeobxoanMble CBETOAMOAHbIE, UM POBbIE MHAMKATOPLI U KNaBuaTypy.

JlnueBasi naHenb koHTponnepa MUK-52 B pexume onepaTtvBHOIO yrNpaBMneHWs KOHTYpamu perynvMpoBaHus
npencrasneHa Ha puc.6.7.

WHamkaTop
Homep nporpammHoro ‘ - —_— — ' Mpr(Manenb

249 VKPP ON .
‘r_nArPAMETP—;\ g

nporpamMmmHbIX
3a4aT4YMKOB)

3afaTt4yumka

MHuaunkaTopbl
peXnmoB
TekyLiee 3Ha4yeHue yrnpaBneHus
Ha BbIxode 6roka

Out

Bpems ncnonHexus
wara nporpaMmmMmHoro
3agatyuka

Howmep Knasuwm
MCMOSHAEMOTrO Lwara
nporpamMmmMHoro
3agaryvka

PucyHok 6.7 - Jluyesasi naHesb 8 pexume orepamueHo20 yrpasrieHUs1 npo2pamMmMHbIM 3a0amyukom

OpaHopaspsigHbii gucnnein "Ne" — nokasbliBaeT HOMeEp MNpOrpaMMHOrO 3agartyMka, € KoTopbiM pa6oTtaeT
onepatop.

Ha uJetbipexpaspagHbii gucnnen NMAPAMETP BbiBOOUTCA TeKkyllee 3Ha4yeHue Mo4aBaeMoe Ha BbIXOA4
NpOrpamMMHOro 3agaTymka.

Ha yveTbipexpa3psgHbii gucnnen SABJAHHA BeiBoauTCS BpEMS 10 OKOHYaHUSI TEKYLLIErO Liara nporpaMmel.
Ha TpexpaspsagHbein gucnnen BUXIO Tekywnii war nporpaMMHOro 3agaTtyvka
Tpun cBETOAMOOHBIX MHAMKATOpa yKa3blBalOT, B KAKOM COCTOSIHUM paboTaeT KOHTYp:

P> — nporpamMmHbIN 3apaTunk B pesiume «paboTan,

— MPOrpaMMHbIN 3a4aTyMK B pEXMME «nay3ay,
M — nporpamMMHbIN 330aTYMK B PEXUME «CTOMY.

JIlnueBas naHenb umeeT 8 KnasuLl, C MOMOLLLID KOTOPbIX BeOETCs onepaTuBHOE ynpaerieHne KOHTypamMu
perynmpoBaHuA.
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6.3.3 U3meHeHMe pexxuMoB paboyero ypoBHS, YPOBHM 3aLUTbl paboyero ypoBHS

Ha paboyem ypoBHE BO3MOXHO M3MEHEHME pexuma paboTsbl («paboTa», «nay3a», «CTOMN») — OCyLLEeCTBEeHne
nepexoga n3 pexuma paboTta B pexum naysa, U3 pexvma naysbl B peXumM CTOM, U3 pexuma cTon B pexum paboTa u
HaobopoT.

NmeeTcs ypoBeHb 3alwnTbl ANs U3MeHeHust pexxumoB. Ecnv onepatop He modmeepxdaem CBOUX AEWCTBUN
HaxxaTueM knasulum [J], To AaHHbIE OeicTBUS onepaTopa BOCMPUHUMAIOTCS Kak HeBEpHOe AeiCTBUE UMK cryyaiHoe
nepeknoYeHne pexuma paboTbl.

6.3.3.1 3ameHeHUe pexxnma nporpamMmHbIX 3aaTYMKOB
B perynartopax, ncnonbsyembix B koHTponnepe MUK-52, nmeetcsa Tpu pexuma
P — pexxum «paboTay,
— pexuM «naysay,

M - pexum «cTony.

Pexum paGOTbI NPOrpamMMHOro 3agartynka - ABMNSETCHA 3aroMuHaeMbiM cocmosiHueM. [locne BKMAYeHus
NUTaHUA perynaTop HaxoanTcAa B TOM peXnmMme U Ha TOM Xe Lare, B KOTOPOM OH Haxoauncda Ha MOMEHT OTKIT4YeHUA.

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

Bbibop pexvma ynpaeneHus: paboTa, naysa, cTon ocylecTBndeTca Haxatuem knasuwu [P/A] Ha nuueson
naHenu perynsitopa ¢ nocneayloLmM HaxaTtuem knasuwwm [J].

BbiGop pexuma ynpaBrieHusi COMpOBOXAAETCA CBEYEHUEM COOTBETCTBYIOLLErO CBETOAMOLHOIO MHAMKaTopa
Ha nuueBoW NaHenu npuéopa:

- B pexume «paboTa» cBeTUTCS nHAMKaTop P,

- B pexunme «naysa» CBETUTCA MHOMKaTtop - |,
- B peXnume «Cton» CBeTUTCA MHONKaTop .

6.3.3.2 NMepexoa mexay pexvmmamu

< [P/A] e [1na nepexofa B ApPYron pexum Heobxoammo HaxaTb knaswwy [P/A] Ha nuueBon naHenwu
perynaTopa.
[ | Mpy 3TOM HauHeT Murath oauH 13 uHaukatopos P, | unu [l
= [¢] [ns nepexoda B TOT UMW UHON PEXWUM HYXXHO NPW MUraHUM COOTBETCTBYIOLLEro UHAMKaTopa

noaTBepAnTb ero Knasuwien «Baigy».

YpoeeHb e Ecnu onepatop He Haxan knasuwy [¢'] B npouecce MUraHus O4HOTO M3 WHAMKATOPOB —
3awumsl ghukcayus 8blb6paHHO20 pexuma He NpovsonaerT.
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6.3.4 U3meHeHMe Wara NnporpaMMHOro 3agaTyumka

Ansa Toro, 4Tobbl M3MEHNTL Lar NPorpaMMHOro 3agartymka koHTponnep MUK-52 gomkeH 6BbiTb nepeseneH B
pexmum PABOTA. Tak xe gormkHa 6biTb BbibpaHa naHenb MHAMKaLMU NporpamMmMHOro 3agarymka — CBETUTCH MHOUKATOP
Mpr. Ha ancnnen BUXIA BbiBOAMTCHA HOMEp TeKyLLEero Lara nporpaMMHoro 3agatynka/

Lar nporpammHOro 3apatyuka SBNSETCA 3aroMuHaeMmbiM 3HavyeHuewm. [locne BKMAOYEHUS NUTaHUS
NporpaMMHbIN 3aA4aTynK HadMHaeT paboTy € TOro Lwara Ha KOTOPOOM BbIfIo HA MOMEHT OTKIHOYEHMS.

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

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

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

e Ha nuueBon naHenu HadmHaeT muratb gucnnen BUXIA. Ha gaHHoM aTane npu murarowem

auncnnee BUXIA BO3MOXHO U3MEHEHMEe 3HaYeHUs BHYTPEHHEN 3a4aHHOWN TOYKU.

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

e Ecnu onepatop Haxan knaeuvwy [¢'] B npouecce muraHua gucnnes BUXILO - 3agaTymk
= [J] nepenaeT Ha BbiGpaHHbIN Lar.

e Ecnu onepatop He nodmeepxdaem CBOUX OENCTBUI HaxaTeM knasuum [¢] B npouecce
YpoeeHb muraHmns nHamkatopa BUXIA o nepexon Ha BbIGpaHHbIV War He NPou3onaeT.
3awumsl
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6.4 OnepaTMBHOEe ynpaBneHue NaHensiMum MHAUKauumn
6.4.1 OO6wwue npaBuna

[nsa Toro, 4ToBbI BECTW onepaTvBHOE ynpasneHue naHenamm nHamkauum kontponnep MUK-52 pomxeH 6biTb
nepeseaeH B pexuMm PABOTA. Tak xxe gomkHa ObiTb BeiOpaHa naHenb nHavkaumm — ceeTutcs unaunkatop IHMO.

B koHTponnepe MoxHo opraHusoBaTb OT 0 40 9 naHenen uHankauum.

OnepaTvMBHOE YynpaBneHwe BeAeTcA Mo M3bupaTenbHOMY MpUHUMNY: BbIOMpaeTcs HOMEp W ONs Hero
KOHTPONUPYIOTCA M 3a4al0TbCs NapameTpbl.

6.4.2 JluueBasi naHenb
JlnueBag naHenb NpefHa3HavyeHa Ans onepaTMBHOIO yNpaBreHnst U coaepXuT Heobxoanmble CBETOAMNOAHbIE,

uncpoBbIe MHANKATOPLI U KnaBmaTtypy.
Jlnuesas naHens koHTponnepa MUK-52 B pexvive onepatmBHOro ynpasneHus npeactasneHa Ha puc.6.8.

Homep naHenu o g
MHAOVKALMK [ 249 M IKPOA "
MNAPAMETP HAnKaTop
‘ N IHa(naHenb
WHOMKaLun)
3HauyeHune

nopgasaemoe Ha
csovictBo Ne9
PYHKLMOHaNbHOro
6roka

3HauyeHne
nogaBaemMoe Ha
ceownictBo Ne10
PYHKLMOHaNbHOro
6noka

3HaveHve Knasuum
nogasaemMoe Ha
cBoricteo Ne11
PYHKLMOHaNbHOro
Onoka

PucyHok 6.8 - [luyeeas naHesb 8 pexxumMe ornepamugHo20 yrpagneHus npozpammHbIM 3adamyukom
OpaHopaspsigHbIv avcnnent "Ne" — nokasbiBaeT HOMep NaHenm MHANKaLUUK, ¢ KOTopbiM paGoTaeT onepaTop.

Ha yeTbipexpaspsigHein gucnnen NMAPAMETP, S3ABOAHHA u TpexpaspsgHbii BUXI[ BbiBOoaUTCA Tekylime
3HaYeHus1 CBA3HbIX MapamMeTpoB.

JlnueBas naHenb nmeeT 8 KknaBuLl, C MOMOLLBK KOTOPbLIX BEAETCH OnepaTMBHOE yNpaBrieHWe KOHTypamu
MHAUKaLUN.

6.4.3 N3meHeHue 3afjaHHOW TOYKM NaHenun HAuKauum

Ons Toro, 4To6bl M3MEHUTb BbIXoA YHKLUMOHANbHoro 6rnoka nHavkaumm koHtponnep MUK-52 nomxeH GbiTb
nepeesegeH B pexum PABOTA. Tak e AgomkHa ObiTb BblbpaHa naHenb MHAWKAUUMM — CBETUTCH mHAaukatop IHA.

Bbixo AaHHOro hyHKUMOHanbLHOro 6rnoka sBNseTcs 3anoMuHaeMbiM 3Had4eHueM. Nlocne BKMOYEHWS NUTaHUS
ONoK MHAMKaAUMM HauymMHaeT paboTy C TEM Xe BbIXOAOM YTO U Obls1 HA MOMEHT OTKITHOUEHUS.

Mpouenypa naMeHeHUs BbixoAa 6y10ka MHAMKaLMK

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

< [3aBa] e [Ins n3ameHeHns Homepa Liara NporpaMMHOro 3agartdvka HeobGXOAMMO HakaTb KhaBuLly
[3aBa].
A £ e Ha nuueBon naHenn HauyuHaeT muratb gucnnen 3ABOAHHA. Ha panHHom stane npwm
0004 Z muratowem avcnnee 3ABOAHHSA Bo3MOXHO n3MeHeHne Bbixoda (OyHKUMOHaNbHOro 6noka
MHOUKaumK.
= [A] e C nuvueBoW naHenu ¢ nomolubio knasu [A] “Gonbwe” u [V] “MeHblue”, yCTaHOBUTb
= [V] HeobXxoanMbIl BbIXOA.
= [&] e Ecnu onepatop Haxan knasuwwy [¢] B npouecce muranuns aucnnes 3ABOAHHSA — Bbixoq

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

6.5.1 O6wwme npaBuna

[ns Toro 4To6bI NPOCMOTPETL BXOA (hyHKUMoHanbHoro 6roka koHTponnep MUK-52 nomxeH 6biTb NnepeseneH
B pexxum PABOTA. Tak xe gomkHa ObiTb BbiOpaHa naHenb MHAMKaLUMN BXO4OB (PYHKLMOHANbHbIX GrIOKOB — CBETUTCS
nHgukaTop BX.

6.5.2 JluueBasi naHenb

Jlnuesas naHenb nNpegHa3HayeHa Ans onepaTMBHOIO yNpaBneHns U cCoaepXxuT HeobxoarmMble CBETOANOAHbIE,
uncpoBbIe MHANKATOPLI U KnaBnaTtypy.

Jlnuesas nanens koHTponnepa MUK-52 B pexvime onepaTmBHOro ynpasneHus npefctasneHa Ha puc. 6.9.

Mnankatop Bx

(BxogoB
PyHKUMOHaMNbHBbIX
6nokoB
Howmep
yHKLMOHANbHOro
6noka

Homep Bxopa
YHKLUMOHANbHOro
6noka

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

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

YeTtbipexpaspsaaHbii gucnnen NMNAPAMETP, B yacTHOCTM NepBbIX 2 paspsaga MHAVKaUMKW yKa3blBaloT Ha HOMEpP
dyHKUMoHanbHOro 6noka, a 3,4 paspsabl Ha HOMEp BXoda 3TOro (PYHKUMOHANbHOrO Orioka, KOTOPbIA HYXHO
nhanumposatb. Ha gucnnen SABOAHHA BbiBOOUTCA TeKyLimMe 3HaYeHe BXOOHOro napamMmeTpa.

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

[aHHoe MeHI0 NpeAHa3HayYeHo TONbKO ANs MHAMKaLMW MHTEePeCcyoLLero BXOAHOro napameTpa
dyHKUMOHanbHoro 6roka.
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6.6 OnepaTuBHoe ynpaBrieHue naHenblo MHAUKaUUnN BbIXoAoB (pyHKLUMOHaNbHbIX 6nokoB

6.6.1 O6wue npaBuna

[Ona Toro 4Ttobbl MpocMOTpeTb BbIXOA4 YHKUMOHaNbHoro 6noka koHTponnep MWK-52 pomkeH ObiTb
nepesegeH B pexum PABOTA. Tak ke gomkHa ObiTb BoibpaHa naHenb UHAMKaUun BXoAoB dyHKLMOHaNbHbIX 610KoB —
cBeTnTCHa nHamkatop BUX.

6.6.2 JluueBasi naHenb
JInueBasi naHenb NpegHa3HaveHa Ans onepaTMBHOIO YNPaBeHUs U COAEPXKUT HEOOXoaMMble CBETOANOLHbIE,

LuMcpoBbIe MHANKATOPLI U KnaBmaTtypy.
Jlnuesas naHens koHTponnepa MUK-52 B pexxvrme onepatmBHOro yrnpasneHus npeactasneHa Ha puc.6.10.

WHavkatop Bux

(BbIXOOOB
OYHKLMOHAMNbHBLIX
Homep 6nokoB
dYHKLUMOHANbHOro
6noka

Howmep BbIxoaa o e
PYHKLIMOHAMNBHOTO L é S omo,

S 0006
oo E

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

PucyHok 6.10 - Jluyesasi naHesib 8 pexume UHOUKaUUU 8bIXOOHbIX Mapamempos yHKUUOHaIbHbIX 6/10K08

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

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

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

6.7.1 O6wue npaBuna

[ns Toro 4ToBbl NPOCMOTPETL UNWN PeaakTMpOoBaTh NapaMeTp (yHKLMoHansHoro 6roka koHTponnep MNK-52
aomkeH ObiTb nepesegeH B pexum PABOTA. Tak xe pomkHa ObiTb BblibpaHa naHenb WHAMKaUUW BXOAOB
dyHKUMOHaNbHbIX 6nokoB — cBeTuTCst nHAamkaTop MNMPM. MapameTpy, KOTOPbIN HYXHO OTPeAaKTpPOBaTb TaKKe HYXHO
npucBouTb dnar paspelleHuss nporpammupoBaHns B pexume PABOTA (cm. n. 7.2.1.4) - dnar «Pch» npwu
NporpaMMMpOBaHUM M3 NPOrPaMMHOro naketa «Anbga.

6.7.2 JluueBasi naHenb
JlnueBas naHenb NpefgHa3HavyeHa An1s onepaTMBHOIO YNpaBreHnst U coaepXuT Heobxoanmble CBETOAMNOAHbIE,

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

Wnavkatop MNpm

(napameTtpoB
- 1\ o YHKUMOHaNbHBLIX
Howmep I ) Om 6rokos

YHKLMOHANBHOIO Ocy
6roka

Per

B Bux I ow OT
Homep napametpa P lpr M A Mmoo OO0

¥4 / ‘4
byHKUMOHANBHOIO 1 °
6noka / 7, 3na E

/

V2 4

3HayeHune napameTpa, Knasuwwnm
dyHKUMOHanbHoro 6noka

PucyHok 6.11 - Jluyesas naHesb 8 pexume UHOUKauUU rnapamempos hyHKYUOHabHbIX 6/10K08

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

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

[aHHoe MeHI0 NpeAHa3HayYeHo TONbKO AMS MHAMKALUM NHTEPECYIOLWEero BbIXO4HOro napameTpa
dyHKUMOHanbHOro 6roka.

6.7.3 U3meHeHMe BbIOPaHHOro napameTpa PyHKLUMOHaNbLHOro 6roka

Ona Toro 4toGbl M3MeHUTb napameTp QyHKUMOHanbHoro 6noka koHTpornep MWK-52 pgomkeH ObiTb
nepeeegeH B pexum PABOTA. Tak e gomkHa ObiTb BblOpaHa naHesnb MHOMKAUMKM U peaakTUpoBaHMS NapaMeTpoB
yHKUMOHamNbHbLIX 6nokoB — cBeTUTCA MHAmkatop [Mpm. MMapameTp gaHHOro dyHKUMOHanbHoro Groka sBnsieTcs
3arnomMuHaemMbiM 3HaqdeHueM. locrne BKMYEHUs NMUTaHus 6ok HaYMHaeT paboTy C TEM Xe napameTpoM YTO U Obin
OTpenaKkTUpoBaH Ha MOMEHT OTKIMHOYEHMSI.

Mpoueaypa nsMeHeHUss napameTpa (PyHKLMOHANBLHOIO 6r10Ka
e [py BbIGPAHHOM COOTBETCTBYIOLLEM PEXMME MHAMKALMU U PeakTUpOBaHWsl MapaMeTpoB

dyHKUMOHanNbHbIX 6GrokoB. BbibpaTe Heobxoaumbli HOMep byHKUMOHanbHOro 6rioka u
HOMEep napameTpa KOTOpbI HYXHO OTpeaakTMpoBarThb.

< [A] e C nuvueBoW naHenu ¢ nomolubio knasul [A] “Gonbwe” n [V] “MeHblue”, yCTaHOBUTL
= [V] HeobxoanMoe 3HaveHve napaMmeTpa pyHKUMOHanbLHoro 6oka.
= [J] e Ecnv onepatop Haxan knaeuwly [¢'] — BbIXo U3MEHUTLCA Ha TOT KOTOpbIN Bbin 3a4aH.
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6.8 KoHTponb owmnbok

6.8.1 O6wme Ha3HauYeHue

KoHtponnep MWK-52 ocHalwieH dyHkumen onpegeneHvus owmnbok, npu BO3HWKHOBEHWM KOTOPbLIX Muraet
uHoukatop MeHwo «Ow», Ha [aHHOM YpOBHE MEHI0 eCTb BO3MOXHOCTb MpPOCMOTpa TuMa M Koga OLMBKK
HeucnpasHocTel (cM. Tabnuuy 7.6.2).

6.8.2 JluueBasi naHenb

NuueBass naHenb npefgHasHayeHa AN ONepaTMBHOTO OBGHapPYXeHWs OWMBOK U coaepXuT Heobxoaumble
CBETOAMOAHbIE, UMPOBLIE MHAMKATOPbL! 1 KNaBMaTypy.

Jlnuesas naHens koHTponnepa MUK-52 B pexxvme onepatmBHOro yrnpasneHvs npeactaBneHa Ha puc.6.12.

Wnaukatop Ow
(owmbok B paboTte)

KonunyectBo owmnbok

peyglna Bx Bux MSODT DmD

Homep ownbku (Q ‘:“ @ O
e gl

Tun ownbkn Knasuwin
Koa ownbku

PucyHok 6.12 - Jluuesasi naHesib 8 pexume UHOUKauuu owubok

YeTbipexpaspagHeii aucnnen NMAPAMETP, B yacTHOCTM nepBblX 2 paspsga WHOUKauUW yKkasblBaloT Ha
KonunyectBo owwnbok, 3,4 paspsagbl Ha Homep BblOpaHHoOW owubkn. Ha amcnnenr 3ABOAHHA BbiBOgMTCS Tun
BblOpaHHOM owunbkn, a Ha aucnnen BUXIO koa owwmbkm (unn B pexume nporpammupoBaHus napameTtp 6.04).

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

[aHHoe MeHo npeaHa3Ha4YeHo TONbKO AN UHAMKALWMM TUna 1 Koga oLwmoku.
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7 nporpaMMMpOBaHMe, HaCTpOﬁKa N KOHTpPOIb
7.1 JluueBas naHenb B peXxume NporpaMmmMmmpoBaHus

[na TexHonorm4eckoro nporpaMmMuMpoBaHuUsl, HaCTPOMKM U KOHTpons KoHTponnepa MWK-52 ucnonbsytoTcs
WHAMKATOPbI U KNaBuLWW NTMLEBOW NaHenNw.

JlnueBas naHenb koHTponnepa MWK-52 B pexume nporpamMuMpoBaHWS W HaAcTPOWKM MNpeAcTaBreHa Ha
puc.7.1.

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

Homep ypoBHs

2 \IKPOA NpOrpaMM1OpPBaHMs

=MAPAMETP

Oucnnen «BUXIO»
Oucnnen « 3SABOAHHA» MHOMUMPYET napameTp

MHANUMPYeT napameTp o SABILAHKA (MNe4)
(MNe3) s
v/ 5

oy
]

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

Knasuwia oTMeHbI BbINOMHEHHbLIX AEUCTBUN

KnaBwuwwa vncnonb3yeTcs Anst UHBepcun
BXOAHOIO CUrHamna npu KoHUrypuposaHum

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

PucyHok 7.1 - Jluyesasi naHesnib koHmposinepa MUK-52 e pexxume npoepammuposaHusi

7.1.1 UHaukaTopbl U gucnneun

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

gucnneﬁ HasHayeHue gucnnes B pexume NporpaMmMmumpoBaHus

o KAHAI (Ne) MHanumpyeT HoMep ypOBHS NporpamMmmMmnpoBaHuns.

o MAPAMETP MHavumpyeT HoMep BbIGpaHHOro napameTpa.

e 3ABOAHHA MHaouumpyeT 3HayYeHne napameTpa NporpaMMMpoBaHMS UM KOHUIypaLmm.

e BUXIAO Ha paHHbI gucnnen BbIBOAATCS 3HA4YE€HUSA BCNOMOraTenbHbIX NapameTpoB.

WHpukatop HasHaueHue nHgukaropa B pexume nporpaMMmpoBaHus

o P CeeTtunTCsl, ecnu koHTponnep Haxoautes B pexxume NMPOMPAMMUPOBAHUE.
He cBeTtutcs, ecnu koHTponnep Haxoautca B pexunve PABOTA.

e OT MHavumpyeT Hannymne oTkasos.

o OLL MHanumpyeT Hanuune owmook.
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7.1.2 KnaBuaTtypa

KnaBuwwm ncnonb3ytoTcst Ans Belbopa ypoBHS NPOrpamMMyMpOBaHUs, PEXMMOB, AN M3MEHEeHUs napamMeTpos,
3anycka TecToB U T.A.

KnaBuwa nnu

HasHayeHue knaBull B pexxume nporpaMmmMmpoBaHus

KOMOMHauus

KombGuHauus
Knaswuiu

[L] MeHto +
[NekH V]

KombuHauus
KnaBwuL

[L] MeHto +
[Nekn 1]

e [U] MeHrO

e [¢] Beig

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

o [A] 3Hau.

e [V] 3Hau.

Mcnonb3syeTtca Ans nepexofa B peXvM NporpaMmmMmnpoBaHms.

O nepexope B pexvm NMPOMPAMMWPOBAHWE ceugeTtenscteyeT cBeveHue nHaukaTopa MP.
Mpun aTOM B pexume nNporpammmpoBaHns OYyHKLMOHAaNbHbIE BrIOKM He BbIMOMHATCA U

B KOHTpOMfiepe MOXHO W3MEeHsTb BCe 3anporpaMMUMpOBaHHble napameTpbl, 6noku,

KOHpMrypaLmio, KOHCTaHTbI U T. 4.

Mcnonb3yetca ans nepexoda B pexum PABOTA.
Mpwn nepexope B pexxum PABOTA uHgukaTop MNP racHeT u 3acBeTuTca nHamnkatop PB.

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

B pexnme TMNPOTPAMMUPOBAHWE paHHas knaeBuwa BbINOMHAET QYHKUUIO OTMEHbI
BbINOSTHEHHbIX AEACTBUI, onepaumi.

«[U] MeHro» — knaBuwia OTMeHbl. HaxaTve 3Ton knaBuwin cOpacbiBaeT Bbi3BaHHbIE
napameTpbl, OCTaBMAs Ha Aucniee nub nepsbli napameTp. Ecnu knaeBuwa «[U] MeHio»
HakumaeTcss 40 nocrefHero Haxatusi knasuwm «[<'] Beig», ycTaHOBMNeHHble napameTpbl B
namsTb HE BBOASTCS.

KnaBuwa npegHasHayeHa Ons noaTBEPXKOEHWUs! BbIMONHAEMbIX OEWCTBUNW, onepauuin u gns
dukcaumm BBOAUMBIX 3Ha4YeHun. Hanpumep, dukcauma BBoAa W3MEHEHHOro 3HaveHus
napamMmeTpa, a Takke NPOABUXKEHME MO YPOBHSIM NPOrpaMMMPOBaHUA U T.M.

«[«'] BBig» — knaBulwa UMeeT [4BOMHOe HasHa4YeHWe: OHa UcnonbayeTcsa Ans BbiGopa
HY>KHOrO MapameTpa 1 A5s BBOAA YCTAaHOBIEHHbIX NapamMeTpoB B NamsiTb. B kaxaow onepauun
no NporpaMMMpPOBaHUIO, HACTPOWKE N KOHTPOIIO MCMOMb3yEeTCA HECKOMNBbKO napameTpoB. Bbizos
3TMX NapamMeTpoB Ha AMWCNMEN OCYLWEeCTBNSAETCA MNocrnefoBaTenbHO: MPU KaXOoM HaxaTum
knaeuwu «[<'] BBia» Ha COOTBETCTBYIOWMIA AUCNIEN Bbi3bIBAETCH OYepedHON NapameTp,
Yy4acTBYIOLMI B AaHHOW onepauuun. ATOT napameTp npyu HeobXxoanMMOCTN MOXET U3MEHATBCS C
nomMoLLbio knasuw «[ Al», «[V]».

Mocne TOro, Kak BCe napameTphbl, y4acTByoLMe B AaHHOW npoueaype, OyayT Bbi3BaHbI
W ycTaHoBMeHbl, ouyepedHoe (nocnegHee HaxaTtve knasuwu «[&] Beig» cbpacbiBaet
Bbl3BaHHble NapaMeTpbl.

Kpome Toro, B pexume nporpaMMUpOBaHUst 3TO MocriedHee HaxaTtue knasuwm «[&)
BBig» BBOAUT yCTaHOBNEHHbIE NapaMeTpbl B NamMATb.

Mcnonb3yeTca Ans M3aMeHeHUs1 HOMepa YPOBHSI MEHIO B CTOPOHY YBENNYEHNSI.

Mcnone3yetca Anst UBMeHeHUs1 HOMepa YPOBHSA MEHIO B CTOPOHY YMEHbLLEHUS.

Mcnonb3yeTca Ans HBEPCUU BXOAHOMO CUrHana npu KOHOUrypmupoBaHuu CBsiden Ha ypoBHe 3.
KnaBuwa "6Gonbwe". Mpy kaxaoM HaxaTtum 3TOM KNaBWULIM OCYLLECTBISIETCS YBENUYeHue
3Ha4YeHuns1 nameHsieMoro napametpa. [pu yaepxmBaHUM 3TOW KNaBULLM B HAXKaTOM MOSIOXEHUMN
yBENMYeHne 3Ha4YeHUN NPOUCXOAUT HEMPEPLIBHO.

KnaBuwa "meHblwe". lMpu Kaxgom HaxaTuu 3TOW KNaBULLKM OCYLLECTBNSAETCA YMEeHbLUeHue

3Ha4YeHna n3aMeHAaemMoro napameTpa. |_|pl/l yoepXmnBaHun 3TOW KNaBULLM B HAXXaTOM MOSNIOXEHUMN
yYMeHblUeHne 3Ha4YeHun nponcxoanT HenpepbIBHO.

Mpumeyanue. Tpu M3MEHEHUM 3HAYEHU MNapameTpPOB [AEWCTBYIOT PEXUMbI YCKOPEHHOTO W3MeHeHUsi
3HayeHu — cm. puc.6.3.
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7.1.3 Pexum nporpammupoBaHus U paboTbl

KoHTponnep MoXeT HaxoAuMTbCa B OOHOM U3 ABYX pexumoB: nporpammuposanus (MP) unn pabotsl (PB). B
pexvume nporpaMMmnpoBaHUsa nporpamMmma KoHTpornnepa He paboTtaeT. B 3ToM pexume COCTOsiHWE BCEX €ro BbIXOAOB,
TanmepoB, CYETYMKOB M SHEEK HAKOMMEHNs 3aMOPOXEHO, a Ha NULEBOWN NaHenun ceeTuTca nHamkatop MP.

B pexume nporpaMMMpoBaHUS MOXHO W3MEHSATb BCE NapameTpbl, Kak KOHTpornnepa B LEenoMm, Tak U
yHKUMOHaNbHbIX 61OKOB.

B pexwume paboTbl cBeTUTCA cBeTOAMOAHbIM HAnkaTop PB (MNP He cBeTuTCS).

B pexume paboTbl KOHTpONnep BKMIOYEH B pexuM ynpaenenus. [pu nepexode B 3TOT pexum paboTa
KOHTpONnnepa HayMHaeTcsas C TOro COCTOSIHWMSA, B KOTOPOM OH Haxodurncs B MOMEHT nepexoda B pexvuMm
nporpaMMMpoBaHus (3T0 BEPHO NuLLb ANA TOW YacTu CTPYKTYpbl PYHKLMOHaNbHbLIX 6M0KOB, KOTOpas He MeHsinach B
pexume nporpaMmMmMpoBaHus).

B pexvme paboTbl MOXHO KOHTPONMPOBaTb NapameTpbl 1 cUrHarnbl, a Takke M3MeHATb KoadduumneHTsl. Mpu
nepexofe M3 pexvma «nporpammvpoBaHME» B PeXuUM «paboTay KOHTYpbl perynupoBaHust BKMYakoTcs B paboTy
6e3ynapHo.

Mpu HannunKM O0TKA30B B KOHTPOMNNEPE HEBO3MOXHO NEPENTU B peXnMM paboTbl KOHTPONIepa 4O MOJTHOro
YyCTPaHEHNsi OTKa30B.

7.2 TexHonorunyeckoe nporpaMmMmpoBaHue N TeCTUpoBaHue
7.2.1 Npoueaypa nporpaMmmMmMpoBaHus

BeizoB pexuma MNMPOTPAMMUPOBAHWE 3awwmweH naponem u ocyulectensietcs mn3 pexuma PABOTA
ANnTenbHbIM, 6onee 3-x cekyH/1, HaxaTueM KoMBuHaLmn knasui  MeHio + [NekH {].
Mocne atoro Ha pgucnnen MAPAMETP BbiBogaTcs cumBonbl "PASS" — BBog naponsa. Ha gucnnen
3ABOAHHA BbiBOAUTCSA MUratoLee 3HadeHMe napons: «0000».
C nomoLLbio KnaBuwn A BBeCTU naposb: «0002» 1 KpaTKOBPEeMeHHO HaxaTb knasuuwy [¢].
Ecnu naponb BBeaeH He eepHo — npnbop nepenget B pexum PABOTA.
Ecnu naponb BBeAeH 8epHo - To Npnbop nepenget B pexum NPOMPAMMUPOBAHUE.
Mepexopn B pexum NMPOTPAMMUPOBAHWA yka3biBaeT cBeTawmncsa nagukatop MNP.

B pexume nporpammunpoBaHusa 3a4aloTcs BCe NporpaMMypyemMble napaMmeTpbl KOHTponnepa, onpeagensiowme
ero yHKUMOHanbHY CTPYKTYpY.

OneMeHTbl nUUEBOW NaHenu (QUCMneWn, WHAMKATOPbl, KNaBulLUM) B PEXMME MNPOrpaMMUMpOBaHUS
npencTtaeneHbl B pasgene 7.1. dopmart uHOMKaUMM MHPOpPMauUM Ha AuUCniesx npu NporpaMMUMpoBaHUM Wt
TECTMpoBaHMUM NpUBEAEH Ha puc. 7.1.

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

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

perynmpoBsaHud, NporpaMMHbIX 3a4aTYMKOB U KOJI4eCTBa NoJ1b30BaATESIbCKUX
naHenen nHOnKauun n ynpasrieHunsa

2 MporpaMmupytoTca yHKLMOHanNbHbIe 60KM B NporpaMme nosb3oBaTens, Homep,
Tvn 6noka, 6a3oBbIi agpec NapameTPoB M MOAMMDUKATOP KONMYeCcTBa BXOAOB

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

TecmpoaaHme ANCKPETHbIX 1 aHanoroBbIX BXOA0OB-BbIXO40B, KaJ'II/I6pOBKa
aHarnoroBbIixX BXo4o0B U Kaﬂl/l6pOBKa aHarnoroBbIX BbIXO40B

6 CuctemMHble napameTpsbl (Bepcusi MO, cBoboaHas NnamsaTb Nporpamm, ceoboaHas
namsaTb OaHHbIX, CETEBOW aApec, CKOPOCTb CETEBOrO 0GMeHa, TanM-ayT)

7 Ha pnaHHOM ypoBHE NPOU3BOAWTCS KOHTPOMb OTKA30B NPW NPOrpaMmMmnpoBaHmnm

Ha naHHoM ypoBHe NpoM3BOAUTCS COXPaHEHWE NPOorpaMMbl NOSb30BATENS, HACTPOEK
1 NapaMeTpoB B 3HEProHe3aBUCKHMONA NMaMsiTU KOHTponepa
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7.2.1.1 HacTpoika KonuyecTtBa G/1I0KOB

Ha paHHOM ypoBHe nporpaMMMpoBaHUS ycTaHaBnMBaeTCsi HeobOXoaumoe KONMMYecTBO (DYHKLMOHAMNbHbIX
6noKOB, KONMMYECTBO KOHTYPOB PerynupoBaHusi (perynstopoB), KONMMYECTBO MPOrpaMMHbIX 3af4aTyvMKoB, a Takke
€KONMYeCTBO NOMb30BaTENbCKNX NaHenen MHaNKaLMmM N ynpasneHus.

Tabnuua 7.1
ﬂwcl?::zﬁm» Oucnnen MAPAMETP [ucnneit [ucnneit
3ABOAHHA BUXI
Homep ypoBHS 1-n, 2-i paspapg 3-n, 4-n paspsg A A
00...99 00...09 0000 ... 0009 000 ... 009
1 Konuyectso Konunyectso KonuyectBo Konuyectso
YHKUMOHANMNBHBIX KOHTYpOB nporpamMmmHbIX Nnosib3oBaTeNbCKUX
OnokoB perynupoBaHunst 3a4aT4MKoB naHenemn

Mocne BBOAa BbILENEPEYNCIIEHHON WHpOPMauMM B KOHTponnepe QOpPMUPYETCA  MCNOMHUTENbHbLIN
nNporpamMMHbI MOAYIb NPOrpamMMbl MOMb30BATENS, 3arpy>XEHHOM C KOMMbIOTEPa UNW BBEAEHHOW C NepeaHen naHenu.

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

BHumaHue! [laHnyto onepaumio Heo6x0AUMO BbINOMHUTL NePes 3an1cbio HOBOW NPOrpamMmbl B KOHTPOMeEp.

Mpv BBOAE NapameTpoB AaHHOIO YPOBHSI BO3MOXHO CBeYeHne nHgukatopa otkas OT, B gaHHOM crniyvae
Heob6xoAVMMO NPOBEPUTL MPaBUIBHOCTL MPOrPaMMMPOBaHNA PYHKLMOHaNMbHbIX 610KOB, NPOrpaMMMpOBaHMe CBS3eN
6roKOB, YCTAHOBKY W HACTPOWMKY napameTpoB, Ui NOATBEPAUTD eLle pa3 BCe 3HaYeHUSA 4aHHOTO YPOBHSI.

7.2.1.2 TMporpammupoBaHne PYHKLMOHaNbLHbIX OrOKOB
Ha gaHHOM ypoBHe mporpammupyeTcs HoMmep dYHKUMOHanbHOro 6roka B mporpamme nonb3oBaTend, Tun

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

Tabnuua 7.2

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

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

2 Homep 6roka Tun 6noka basoBbIi agpec MoawndukaTop

napameTpoB KonunyecTsa BXOA0B
1 napameTpoB.

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

7.2.1.3 MporpammMmupoBaHue cBA3en

Ha naHHoM ypoBHe NporpaMmmMumpyroTcsi CBs3u OyHKLMOHaNbHOro Grioka B NporpaMmMe nosib3oBaTternsi.

Tabnuua 7.3
ﬂucl?::;l\ﬁNe» Oucnnen MNAPAMETP Oucnnei Ovcnneis
. - .. 3ABOAHHA BUXiIa
Homep ypoBHs 1-i4, 2-1 paspsaa 3-n, 4-n paspan
00 ... 99 01..99* 0000 ... 0099 01... 12** unn
3 -01 ... -12 **
Howmep Gnoka Homep Bxoga Homep Grnoka Homep Bbixoga **
* 00...N — Bce Bxoaa 6nokos ( N — BxogoB)

(N+1) ... (N+M) — Bce cBovicTBa 6noka ( M — cBOWCTB).
B kaxxgoro 6rnoka AomkHbl ObITb CBsI3aHbl BCe BxoAda, MHave OyaeTt BblaaBaTbCca curHan otkasa (oTtkas Ne6 —
He NOAKIMYEHHbIV BXoa). Takke MOXHO CBSA3bIBaTb M CBOMCTBA 6510Ka, AN TOro YTOObI B KaXXAOM LIMKIe NporpaMMbl
3anucbiBaTh B CBOMCTBO JA@HHOIO 6110Kka 3Ha4YeHMe HYy>KHOro Bbixoga apyroro 6rnoka.
** Tlpn nporpaMmMmnpoBaHuK CBsI3el, NOCNe BBOAA 3HaYeHWUst Homepa Bbixoda Ha aucnnee BUXIMO, HaxaTne
knaeuwu [3aBA.] ycTaHaBNMBAET UHBEPCUIO AaHHON CBA3W, YTO OTOOpaXKaeTCcst CUMBOIIOM «-».
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7.2.1.4 HacTpoiika napameTpoB

Ha gaHHOM ypoBHe Npou3BoANTCA HacTporika napameTpoB OyHKLMOHAbHBLIX 6/10KOB.

Tabnuua 7.4
ﬂ"ﬁ?:::ﬁ Ne» Oucnnen MAPAMETP [ucnneit [ucnneit
. L. 3ABOAHHA BUXIQ
Homep ypoBHs 1-i, 2- pa3psag 3-n, 4-n paspag
00 ...99 01..99 -9999 ... 9999 000, 001
4 Homep 6rnoka Homep napameTtpa 3HaveHve PaspelueHne nave-
napamMeTtpa HeHus napameTpoB*

* YcTaHoBKa JaHHOro 3HavyeHus pas3peLluaeTt unm 3anpeLlaeTt Npon3BoaMTe U3MEHEHNE AaHHOrO napameTpa B
pexume PABOTA. [Inst uamepeHusi napameTpa Hy>HO B pexnmMme paboTbl KOHTposfepa NepenTy Ha naHens
WHAVKALUN U peAaKTMpOBaHUSA napameTpoB pyHKLMOHanbHbIX 6110koB (cM. n.6.1.2).

CocTosiHMEe JaHHOTO 3Ha4YeHus:
000 — 3anpeLLeHo M3MeHATb AaHHbIV napameTp B pexnme PABOTA,
001 — pa3pelueHO M3MeHATb AaHHbIM napameTp B pexume PABOTA.

7.2.1.5 TectnpoBaHue N KannbpoBKa BXOAOB-BbIXOA0B

Ha paHHOM YpPOBHE Npon3BONTCA TECTUPOBaHNE ONCKPETHbLIX U aHanoroBbiX BXOOOB-BbIXO40B KOHTpOJ1nepa,
a TaKkke aBToMaTndeckad n pydyHasa KaJ'IVIGpOBKa aHarnoroBbIxX BXo40B U KaJ'IVIGpOBKa aHalioroBbiX BbIXO40B.

Tabnuua 7.5
Oucnnen .

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

01 Homep Bxoaa XXXX — 3Ha4YeHue BxoAHoro curHana (%) 000
Tect
aHanoroBbIX 01 — 1-7 Bxop XXXX — 3HAa4YeHMne BXOJHOro curHana, 001
BXOAOB 4YTO COOTBETCTBYET Hayany wkansl (%)
Al1-AI8 XXXX — 3HA4YeHne BXOOHOro curHana, 002
YTO COOTBETCTBYET KOHUY Lukanbl (%)
02 — 2-n BxoA AHanormyHo 1-my Bxoagy
03 — 3- BXo[, AHanoru4Ho 1-my Bxoay
04 — 4-n Bxop, AHanoru4Ho 1-my Bxoay
05 — 5-n Bxop, AHanoru4Ho 1-my Bxoay
06 — 6-1 Bxoz AHanormyHo 1-my Bxoagy
07 — 7-n BxoA AHanormyHo 1-my Bxoagy
08 — 8- BXxof, AHanoru4Ho 1-my Bxogy
02 Homep BbIxoga | xxxx — U3MeHeHWe 3HavyeHus Bbixoaa (A, V) 000
5 TecT aHano- 01 — 1-n BbIXOA XXXX — CMelLleHne Bbixoaa, B % 001
roBoro XXXX — KO3(PULMEHT ycunexus, B ea. 002
Bbixoga AO1 | 02 — 2-i1 BbIxog, AHanormyHo 1-my BbIxogy (Npy HanNMyYMM Moayns
(AO2-A04 Ha pacwmpeHus)
moayne 03 — 3-1 BbIX0OA,
paclumpeHnuns) | 04 — 4-i1 BbIxoz
03 Homep Bxoaa 0000 — BXxO, OTKITHO4EH 000
Tect 01 — 1-n BxoA 0001 — BxoA BKoYeH (mogaHo =24B)
OUCKpeTHbIX | 02 — 2-11 BXxof AHanormyHo 1-my Bxogy
BX0O40B 03 — 3- Bxop, AHanoru4Ho 1-my Bxoay
DI1-DI3 04 — 4-in BXO[ AHarnormyHo 1-my Bxogy (Mpw HanMumm Moayns
(Dl14-DI19 Ha pacLuvpeHus)
moayne | ... | ...
paclMperus) | 19 — 19-i Bxoq AHanorm4Ho 1-my Bxoay (Npv HanU4Mn Moayns
pacLumpeHus)
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MpogomkeHne Tabnuupl 7.5

Oucnnen .

«Ne» KAHAT Ancnnen NAPAMETP 3 Ovcnneit
Homep 1w, 20 — Oucnnen 3ABOAHHA BUXILL
YPOBHS pazpsa 3-1, 4-n paspsaa

04 Homep BbIxoga 0000 — BbIXO4 OTKMNOYEH 000
Tect 01 — 1-n BbIXO, 0001 — BbIX0O[, BKITHOYEH
ONCKPETHbIX 02 — 2-1 BbIX0o4, AHanorn4Ho 1-my BbIxoay
BbIXO40OB 03 — 3-1 BbIXOA AHanorn4Ho 1-my BbIxogy
DO1-DO5 04 — 4-7 BbIxOg AHasorvyHo 1-my Bbixogy
(DO6-DO21 Ha | 05 — 5-i1 BLIXOA AHanornyHo 1-my Bbixogy
moayne 06 — 6-1 BbIXOA, AHanorm4Ho 1-my BbIxody (Npy HaNU4Mm
pacLuvpeHus) MOAYNs pacLUMPEHMs)
05 Homep Bxona xxxx — CocTossHue hunsn4eckoro Bxoga 000
ABTOMaTMYeckasi kKanmbpoBka
ABTomaTtuyeckas | 01 — 1-n Bxoq He NpoBoAMTCS
KannbpoBka xxxx — CocTosiHne duanyeckoro Bxoaa 001
aHamnoroBbIX ABTOMaTM4eckas kanMbpoBka
BxogoB Al1-Al8 Havana wkanbl
xxxx — CocTosiHne uanyeckoro Bxoaa 002
ABTOMaTMYecKkas KanMbpoBka
KOHLA LLKanbl
02 — 2-n BXof, AHanorn4Ho 1-my Bxoay
03 — 3-1 BXof AHanoru4Ho 1-my Bxoay
04 — 4-n Bxog AHanormyHo 1-my Bxoay
05 — 5-n Bxog AHanormyHo 1-my Bxoagy
06 — 6-1 BXop, AHanorn4Ho 1-my Bxoay
07 — 7-n BXop, AHanorn4Ho 1-my Bxoay
08 — 8- Bxop AHanoru4Ho 1-my Bxogy
06 Homep Bxoaa xxxx — CocTossHue hunsn4eckoro Bxoga 000 — He
Py4yHas kanubposka COXpaHATb
Py4yHas 01 — 1-n BXopg Havana LKanbl 001 - coxpaHaTb
5 kannbpoBka
Havyana wkanbl 02 — 2-1 BXoA AHanorn4Ho 1-my Bxogy
aHanoroebIX 03 — 3-1 BXop, AHanoru4Ho 1-my Bxoay
BxodoB Al1-Al5 | 04 — 4-i Bxop AHanorvnyHo 1-my Bxoay
05 — 5-n Bxog AnanormyHo 1-my Bxoagy
06 — 6-1 Bxog AHanormyHo 1-my Bxoagy
07 — 7-n BXop, AHanoru4Ho 1-my Bxoay
08 — 8- Bxop AHanorn4Ho 1-my Bxogy

07

Py4ynas
kannbpoBka
KOHUa LiKansl
aHanoroBbIX
Bxogos Al1-Al8

Homep Bxopa

xxxx — CocTosiHne hunanyeckoro Bxoaa
PyuyHas kanubposka

000 — He
COXpaHsATb

01 — 1-n BxoA KOHLLa WKarnbl 001 - coxpaHsaTb
02 — 2-n BXop, AHanoru4Ho 1-my Bxoay
03 — 3-1 BXop, AHanoru4Ho 1-my Bxoay
04 — 4-n Bxog AHanormyHo 1-my Bxoagy
05 — 5-n BxoAa AHanormyHo 1-my Bxoay
06 — 6-1 BXof, AHanoru4Ho 1-my Bxoay
07 — 7-n BXopq AHanoru4Ho 1-my Bxoay
08 — 8-n BxoA AHanormyHo 1-my Bxogy

08 Howmep BbIxoaa XXXX — 3Ha4YeHue, nogaBaemMoe Ha BbIXo[, 000 — He
npu kannbpoBke Ha4yana LKanbl COXpaHATb
PyyHas 01 — 1-n BbIXO 001 - coxpaHaTb
KanmbpoBka 02 — 2-n BbIXO, AHanormyHo 1-my BbIxoay (Mpw HaNU4YMM
Hayana Lwkansbl MOAYNsi pacLUMpPEHMs)
aHarnoroeoro 03 — 3-1 BbIXO4 AHanorm4Ho 1-my Bbixoay (Mpu HanM4YUn
Bbixoga AO1-4 MoAynsi paclumpeHus)
(AO2-AO4 Ha 04 — 4-i BbIXOA AHanNorM4Ho 1-My BbIXoAy (Mpy HanMumu
moayne MoAyns paclmpeHns)
pacLumpeHus)
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OKoH4YaHne Tabnuubl 7.5
Auncnnen «Ne» Auncnnen MNAPAMETP -
KAHAN — — Avcnnei 3ABOAHHS “;;r)'(‘?e“
HoMep ypoeHs 1-i1, 2-1 3-1, 4-" a
paspsAa paspsa
09 Homep BbIxoga | xxxx — 3HayeHue, nogaBaeMoe Ha BbIXoA 000 — He
npu KanubpoBke KOHLA LUKanbl COXpaHATb
Py4yHas 01 — 1-n BbIXOA 001 -
Kanmbposka COXpaHATb
KOHLa LUKanbl 02 — 2-n BbIXxoA, | AHanornyHo 1-my Bbixody (NpW HanM4uun
aHanorosoro MoAyNsA paclunpeHus)
Bbixoda AO1-4 03 — 3-n BbIxog, | AHanornyHo 1-my Bbixody (NpW HanM4uun
(AO2-A04 Ha Moaynsi paclunpeHuns)
moayne 04 — 4-n BbIXOA AHanornyHo 1-my BbIxogy (Npy HaNMYKK
pacLuMpeHws) MOAYNSA paclunpeHns)
10 01 0000 - 0059 000 — He
- CEeKyHAbl COXpaHATb
Kannbposka 001 -
Tavimepa COXpaHATb
pearnbHOro 02 0000 — 0059 000 — He
BpEMEHU - MUHYTBI COXpaHATb
001 -
COXpaHATb
5 03 0000 — 0023 000 — He
- yacsbl COXpaHATb
001 -
COXpaHATb
04 0001 — 0007 000 — He
- OEeHb Heaenu COXpaHATb
001 -
COXpaHATb
05 0001 — 0031 000 — He
- yncno Mecsiua COXpaHATb
001 -
COXpaHATb
06 0001 — 0012 000 — He
- Mmecsy, COXpaHATb
001 -
COXpaHATb
07 0000 — 0099 000 — He
-roa (2000 — 2099) COXpaHATb
001 -
COXpaHATb
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7.2.1.6 CucTteMHble NnapameTpbl

Ha paHHOM ypoBHE NpOU3BOAMNTCS HACTPOMKa CUCTEMHbBIX MapaMeTpoB KOHTPOIepa 1 KOHTPOIb OLWNGOK.

Tabnuua 7.6.1

HMC;::% Ne» Oucnnen MAPAMETP [ucnneit [vcnneii
H . . L. 3ABOAHHA BUXIg
OMep YpOBHsi 1-n, 2-n paspsag 3-1, 4-n paspsp
01 01 00.xx 000
CuctemHble Bepcus roe:
napameTpbl nporpamMmMHoOro 00 — koa, Moaenu
obecneyeHus KOHTponnepa
XX — HOMEp Bepcum
02 0000 — 0015 000
Kog mogenu moayns
pacLmpeHus
(cm.cTpanmuy 8)
02 01 XXXX 000
MapameTpsbl CeTeBoWi agpec 0000 — 0255
ceTeBoro obmeHa (0000 — oTkntO4eH
OT ceTn)
02 XXXX 000
CkopocCTb CeTeEBOrO 0000 - 0012,
obmeHa, 6ut/cek roe:
0000 — 2400
0001 - 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
6 0011 - 460800
0012 — 921600
03 XXXX 000
Tanm-ayT kagpa cMm. pasgen 5.4,
3anpoca B Tabnuuya 5.1
CUCTEMHbIX TakTax
1 TakT = 250 mMKC
04 0000 — Modbus RTU | 000
MpoTtokon obmeHa** | (ctaHgapTt «Mukpony»)
0001 - Modbus RTU
(ctangapT «Modicony)
05 0000 — «3-2-1-0» 000
Mopsipok 0001 — «1-0-3-2»
criegoBaHna** 0002 — «0-1-2-3»
03 01 XXXX 000
Pecypc cuctemsl CeobogHas namaTb 0000 — 0400 *
nporpaMmm
02 XXXX 000
CBobGoaHas naMaTb 0000 — 0800 *
BbIXOOHbIX
perncTpos
03 XXXX 000
CeobogHas namsTb 0000 — 0640 *
napameTpoB
(cBowncTB)
04 00-99 0000 — 0002 000 — 999
CuctemHble owmnbkmn | Homep olimbkm Tun owmnbkn Kopa owmnbku
Cm. Tabn.7.6.2 Cm. Tabn. 7.6.2

* B maHHOM napamMeTpe yKasblBaeTCsi KONIMYECTBO 3anucel, ogHa 3anncb paBHa 4 GaiiTa (Hanpumep, Homep
Onoka, HomMep Bxoda, Homep 6roka, HoMep Bbixo4a).
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Tunbl (koabl) CUCTEMHbIX U Nporpammupyembix OLUUBOK,
MHOULMPYEMbIX Ha YpoBHe 6, noaypoBHsa 04, ykasaHHbIX B Tabnuue 7.6.1

Tabnuua 7.6.2
Tvn Koa

oWMBKN | ownbkm MpuynHa ownbKn MeTon ycTpaHeHusi ownMGKu

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

01 T T T

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

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

02 Owwnbka npy obpalleHnn k Tanmepy 1. BbIKMOUMTL, @ 3aTEM BKITHOYUTL KOHTPOMNep

peanbHOro BpemMmeHu moaynd npoueccopa

03 Owwbka npu obpaiyeHun k yany LA AO2 1. BbIkNtounTb, @ 3aTeM BKITHOYUTb KOHTpONnep
2-ro KaHana moayns paclumpeHus 2. 3ameHUTb Moaynb pacLuMpeHus
04 Owwbka npu obpaiyeHun k yany LIAM AO3 1. BbIKNtouYnTb, @ 3aTEM BKITHOYUTb KOHTpOMep
3-ro kaHana moAyns paclumpeHns 2. 3aMeHUTb MoAyMb pacLUMpeHus
05 Owwmbka npu obpatleHun k yany LIAM AO4 1. BbIKnoUnTb, @ 3aTeM BKIHOYUTL KOHTPONep
02 4-ro kaHana MoAyns pacluMpeHust 2. 3aMeHUTb MoAyMb pacLUMpeHus
06 Owwbka npu obpaLleHnn K y3ny kaHanos 1. BbIkNtounTb, @ 3aTEM BKITHOYUTb KOHTpONnep
AVCKPEeTHOro BBOAA/BbIBOAA MOAYNA 2. MNMpoBepuTb NPaBUIbHOCTb yKa3aHns Moayns
pacwmpenus 1 rpynnbl (1-8 AUCKPETHBIN pacwmpeHus (NyHKT MeHto 6.01.02)
BBOZ/BbIBOA) 3. 3ameHnTb MOAYNb pacLUMpPeHns
07 Peseps
08 Owwnbka npn obpaLleHun K y3ny kaHanos 1. BblkniounTb, a 3aTeM BKIOYUTL KOHTPOMep
AVCKPEeTHOro BBOAa/BbIBOAA MOAYNA 2. MpoBepuTb NPaBUIbLHOCTb yKa3aHns Moayns
pacwmpeHus 2 rpynnbl (9-16 ANCKpeTHbIN pacwmpeHus (NyHKT MeHto 6.01.02)
BBO//BbIBOA) 3. 3ameHnTb MOAYNb pacLUMpeHns

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

Tabnuua 7.7.1

ﬂ"ﬁ?:::ﬁ Ne» Oucnnen MAPAMETP [vcnneli [vcnneii
H . . 3ABOAHHA BUXia
omMep ypoBHA 1-in, 2-n pa3psa 3-n, 4-n paspsg
00...99 01..05 XXXX XXX
Homep oTkasa Twn (kopg) oTkasa — CnyxebHas CnyxebHas
cMm. Tabn.7.7.2 nHdopMauus UHdopMauus
06 0000-0099 0000-0099
Twun (kog) oTkasa — Homep 6rnoka Homep Bxoga (He
cM. Tabn.7.7.2 NOAKIOYEHHOI0)
7 07 0000-0099 0000-0099
Tun (kog) oTkasa — | Homep 6roka * Homep 6roka™
CcM. Tabn.7.7.2
08 0000-0099 0000-0099
Twun (kog) oTkasa — Homep 6rnoka Homep Bxopa 6noka
cMm. Tabn.7.7.2 nporpaMmmMmpyemMoro
oTKasa
MpumeyaHue.

*1. Ha paHHbIX Agncnnesx ykasbiBaeTcsa HoMepa 610KoB, B KOTOPbIX HA 3Tane nporpaMmMyMpoBaHNUst MPON30LLSIO
«nepekpbITUe» obracten agpecoB NnapameTpoB.

Mepentn B pexum «paboTbl» MNpU HaNMUYUM OTKA30B HEBO3MOXHO. WX HYyXHO uCnpaBuUTb B pexume
nporpaMMMpOBaHUS.

Owmbkm (Tabn.7.6.2) MOXHO BUAETb U B peXuMMe «paboTbi». [Ns 3TOro Hy>XHO NEPEVTV B PEXUM NaHenmu
OTKa30B 1 OLLINBOK:

ow ot
(0o oo oo = m)

Mpu aTom ByaeT BO3MOXHOCTb MPOCMOTPETbL MO MOPsSiAKY koAbl Bcex owmbok. Ha aucnnee OGymet BUAOHO

NopsiAKOBbIA HOMEP OLIMGKK, KOg, OLNOKK, U AoNONHUTENbHAs MHDOPMaLUS.

http://www.microlua e MMK-52 ver.60.74 o [IPMK.421457.008 P31 wu3m. 1.07, 22.10.2013



OO0 "AMTOPTI™" +7(4722)40-00-02

65

amtorg.com.ru

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

Tabnuua 7.7.2

Kopn oTkaza MpuymnHa oTkasa MeToa ycTpaHeHus oTkasa

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

02 OwwmbKa Npu TECTUPOBAHNM U AUArHOCTUKE 1. BbIkNOYnTb, @ 3aTEM BKITHOYUTb KOHTPONNep
O3Y (RAM, onepaTvBHON NamsATL)
npoueccopa Ha aTane HavyarnbHON
WHMLUMAnm3aummn KoHTponnepa

03 He cooTtBeTcTBUE KOHTPOMBLHOW cymMmMbl CRC 1. HanTn n ycTpaHnTb HECOOTBETCTBUE B
obnacTu pegakTMpoBaHus KoHUrypauum un nporpamme nubo, ecnn He HYyXHO YCTPaHATb
KOHTpornbHoM cyMMbl CRC MCMONHMTENBHOTO | HECOOTBETCTBUE - BbIKMIOYUTL, @ 3aTeM BKIOYNUTL
mMoayns KOHTponnep.

2. BeinonHutb onepauuto 3arpysku (ypoBeHb 1),
€CI HECOOTBETCTBME LOIMKHO ObIThb 3arpy>eHo.
Mpu aToM, 3arpy3ka Ha ypoBHe 1 KOHTponupyeT
06beM ncnonb3yemor namaTh, CBA3M GIIOKOB U

camy nporpamMmy nonb3oBaTens.

04 He cooTtBeTcTBUE KOHTPOMBLHOW cyMmMbl CRC 1. BbInonHUTL onepaumio coxpaHeHus (Cm.
3arpy>xeHHoW NporpaMmbl Nonb3oBaTens u ypoBeHb 8), ecrnv HECOOTBETCTBME JOMKHO ObITb
KOHTpOrnbHoW cymmbl CRC coxpaHeHHOM COXpPaHEHO.
nporpammbl Nonb30BaTens

2. Ecnu He HyXHO yCTpaHATb HECOOTBETCTBUE -
BbIKIIOYMTb, @ 3aTeM BKIOYUTb KOHTPOMep.

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

06 OTka3 nporpamMmMbl NoNb3oBaTens 1. Mpn BO3HUKHOBEHMMN AAHHOIO OTKa3a Ha
He noaknoyeHHbIn BXoa WHOMKaLUW yKa3biBaeTcs HOMep

HenoaKMiYeHHoro Bxoga. Hantn n yctpannts
OoLmMBKy KoHUrypaumm ceasen OyHKLMOHANbHbIX
610KOB.

07 HenpasunbHoe pacnpegeneHne 6a3oBbix 1. MNpw BO3HMKHOBEHMM JAHHOIO OTKa3a Ha
afpecoB (PyHKLMOHANbHbIX 6110KOB WHOMKaLUM yka3biBaeTcs Homepa 6okoB ¢
(coBnapeHve 6a3oBbIx agpecoB B coBnasLMMK 6a3oBbIMK agpecamn. Hantu un
Heckonbkmx G6nokax) YyCTpaHUTb oWwWnbKy KoHUrypaumm
CMm. Tabn. 7.7 1 yHKUMOHaNbHbIX 6I10KOB.

08 Mporpammupyembii 0TKas 1. JlokannsoBaTtb HEUCNPABHOCTL COrNACHO

3anporpaMMMpoOBaHHOM Norvke paboThbl
hopMMpoBaHUS NporpaMMUpyeMbIX OTKa30B
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7.2.1.8 CoxpaHeHue nporpaMmMbl Nosib3oBaTensi U HaCTPOeK B 3IHeProHe3aBUCMMOW NaMsTH

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

Tabnuua 7.8
HMC;:ﬁ%NE» AOucnnen MNAPAMETP Oucnne Ovcnneis
Y . .. 3ABOAHHA BUXia
Homep ypoBHs 1-ia, 2-1 paspag 3-n, 4- paspag
00 ... 99 01..99 0000 — 000
He 3anucbiBaTh B
Wngukaums WHavkaums 3HEepProHe3aBUCUMYIO
3aaHHoro 3aeliCTBOBAHHOIO namsaTb
8 Konu4yecTBa 6nokoB | konu4yecTBa 6rnokoB
0001 - 000
3anucaTb B
3HEepProHe3aBUCUMYIO
namsiTe
MpumeyvaHwne.

NameHeHne B pexume PABOTA HekoTopbix napameTpoB HE TpebyeT komaHabl coxpaHeHus Ha ypoBHe 8. 1)
OnepaTyBHbLIX NapaMeTpoB (pexumbl paboTbl PErynaTopoB, MPOrpamMMHbIX 3a4aTYMKOB, 3HAYEHME 3a4aHHOW TOYKM
perynatopa, 3HayeHne aHanoroBoro BbIXOAHOrO BO3AENCTBUA perynsatopa B py4HOM pexume).

2) NapameTpoB hyHKLUMOHanNbHbIX 6GNIOKOB, U3MEHEHUE KOTOPbIX pa3peLLeHo Ha YpoBHE 4.

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

MameHeHne criegyomnx napaMmeTpoB NPOMCXOANT aBTOMaTUYECKM:

N3Y (EEPROM, FLASH) *2

[Mporpamma nonb3oBaTens

A

*2
MapamMeTpbl Nporpammbl *3
nonb3oBaTens

A

CucTemHble napameTpbl

A
*
-b

\ 4
o3y

Mporpamma nonb3oBaTtens

MapamMeTpbl Nporpammbl
nonb3oBaTens

CuctemMHble napameTpsbl

*1. 3anucb u3 MN3Y B O3Y npoucxoauT nocre BKAOYEHUS1 NMUTaHMS Npubopa, a Takke ecrny No Kakon TO MpuyuHe
ucrniopyeHa paboyasi nporpaMma nonb3oBaTens.

*2. 3anucb nporpaMmebl nons3oBaTens B MN3Y NpoMcxXoauT Npy COXpPaHEHNM Ha YPOBHE MPOrpaMMmnpoBaHus 8.

*3. MNpn paboTe KOHTponnepa 3anucb nNapameTpoB nporpamMmbl B 3Y npoucxoguT TOMbKO ANs onpeaernieHHbIX
©6nokoB. 3anucb NPON3BOANTCS LIMKITMYECKN MO BPEMEHW UK NPU NU3SMEHEHMM NapamMeTpa 6noka.

*4. 3anucs B NM3Y nponsBoanTcs Npy USMEHEHMM NapaMeTpa KOHTponepa.
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8 YkasaHue mep 6e3onacHocTun

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

8.2 BkcnnyaTauus koHTponnepa MAK-52 paspeluaeTcs Npu HanM4Mm MHCTPYKLMK MO TEXHMKE Be3onacHocTw,
YTBEPXOEHHOW NpeanpuaTMemM-noTpebuteneM B yCTaHOBMEHHOM MOPSAKE W yYUTbIBaKOLEN crneunduKy NpuMeHeHns
KOHTpoOnnepa Ha KOHKpeTHoM obbekTe. [Npu akcnnyaTaumm Heobxoammo cobniogaTe TpeboBaHUA OEeNCTBYOLMUX
npasun MNMT3 n MNTHB ana anekTpoyctaHoBOK HanpsxeHnem o 1000B.

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

8.4 Vicnonb3ynte HanpsbkeHus nutaHns (220B/50y nepeMeHHOro Toka), CoOoTBETCTBYOLWME TpeboBaHMAM K
anekTponuTaHuio ansa koHTponnepa MUK-52. MNMpu nogaye HanpspkeHWs NUTaHUSA HeobXo4MMOe ero 3HavyeHne JOIMKHO
ycTaHaBnueaTtbca He bonee, yem 3a 2-3 cek.

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

8.6 3anpeluaeTcs NnoaknoYaTh U OTKMOYaTh COEANHUTENUN NPU BKITHOYEHHOM 3MEKTPONUTaHUN.

8.7 TwaTtenbHO npousBoauTe MNOAKMYEHMEe C cobniogeHMemM MONsPHOCTM BbIBOAOB. HenpaBunbHoe
NMOAKMIOYEHNE WMM  MNOAKMIOYEHNE pa3bemMoOB MNPU  BKIIOYEHHOM MWUTaHUM MOXET MPUBECTM K MOBPEXOEHUIO
3NEKTPOHHbIX KOMMOHEHTOB Npunbopa.

8.8 He nogkntoyanTe Hemcnonb3yemble BbIBOAbI.

8.9 IMpu pasbopke npubopa Ans ycTpaHeHus HemcnpaBHocTel koHTponnep MUK-52 pnomkeH BbITb OTKMHOYEH
OT CETU 3NEKTPONUTAHUS.

8.10 MNpw unsBneyeHun npubopa M3 Koprnyca He MpukacamTecb K ero 3neKTPUY4eCKMM KOMMOHEHTaM W He
noasepravTe BHYTPEHHWE Y3bl U YacTW yaapam.

8.11 Pacnonaraite koHTponnep MUK-52 kak MOXXHO Aanee OT YCTPOWCTB, FeHEPUPYIOLLMX BbICOKOYACTOTHbIE
nanyyeHuns (Hanpumep, BY-neun, BY-cBapoyHble annapaTbl, MalWHbI, AW NPUBOPbLI MCMOMbL3YOLWME UMMYMbCHbIE
HanpsbkeHusl) Bo nsbexaHune cboes B paborTe.
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9 lMNMopsaaok ycTaHOBKM M MOHTaxa
9.1 O6wme ykasaHusa

KoHTponnep MWK-52 paccuntaH Ha YTOMMAEHHbIA MOHTa)X Ha BepTUKanbHOW MaHenu wWurta unu nynbTa
ynpaenenus (cMm. puc. 9.1). KnemmHo-GrouyHble coeauHuTenW, BXoAsimMe B cocTaB KoHTponnepoB MWK-52,
paccunTaHbl Ha ycTaHoBKYy Ha penbc DIN35x7.5 EN50022.

9.2 TpeboBaHMA K MeCTy YCTaHOBKMU

KoHTtponnepbl MUK-52 pomkHbl ycTaHaBnuBaTbCA B 3aKpbiTOM B3pbiBOOE30MacHOM U noxapobesonacHoM
NomMeLLeHnNn.
YcnoBus akcnnyaTtaumum KOHTPOJNIEPOB HE XYXKe CINeayoLUnX:
* Temnepartypa oKpyxatwLiero Bo3gyxa oT muHyc 40 go nntoc 70°C;
* OTHOCUTEenbHas BnaxxHocTb oT 40 0o 95 %;
» atmoccepHoe gaenexue ot 85 go 106,7 kla;
* OOMMKHAa ObITb 3aluTa OT BNUSIHUA BHELLHUX MarHUTHBIX NONen ¢ HanpsXeHHocTbio 6onee 400 A/wm;
* AOIMKHa OTCYTCTBOBaTbL BUOpaLmsa MeCT KpenneHus ¢ yacToTou Bbiwe 25 My u ¢ amnnutygon 6onee 0,1 mMwm;
* OKpyXalLlas cpefia He JoJKHa codepXKaTb arpecCUMBHbIX NApoB U ra3os.

9.3 CoepuHeHue KOHTpossiepa ¢ BHELWHUMU YCTPOMCTBaMM

KabenbHble cBA3n, coeauHsaowme koHTponnepbl MUK-52 ¢ gatunkamu n MCnonHUTENbHBIMU MEXaHu3mamu,
NMOAKIIOYAITCHA K HUM Yepes KNeMMHO-0oYHble CoeQuHMTENM COrfacHo NpPOeKTy aBToMaTu3aumu B Buge kabenbHbix
CBSA3€N M XIyTOB BTOPUYHON KOMMYTaLMU.

MopknioyeHne ocyLecTBNAETCA C MOMOLLBIO CoeauHMTenen Ha OCHOBE GEe3BMHTOBBLIX MITOCKO-MPY>KNHHbLIX
KMeMM, KOTOpble YCTaHOBMEHbl HA COOTBETCTBYIOLIMX KMEMMHO-GM0YHBIX COeAuHUTENsiX. Tunbl NPOBOAHWUKOB,
nopknoyaemble K GE3BUMHTOBBIM MIIOCKO-MPYXWHHBIM KNEMMaM: OOHOXMWIbHblE, MHOTOXWUIbHbIE, MHOTOXWIIbHblE
TOHKOMPOBOMOYHbIE (B TOM YMCE C YNIIOTHEHHO-3aXaTbIMU XUnamu), TOHKOMPOBOMOYHbIE C KOHLEBOW BTYIKOW UMK
CO WTNTOBLIM KabenbHbIM HAKOHEYHUKOM. XapaKTePUCTUKN pa3beMHbIX COeanHuTenen (pasbemMoB-KNemMm) 1 Knemm,
yCTaHaBnNuBaeMbIX Ha KNeMMHO-6no4HbIx coeamHunTensx (KbB3):

* cevyeHune nogknovaemMbiX NpoOBOOHUKOB 0,08 -2,5 MM2,
* rmybuHa 3a4nCTKN NPOBOAHUKA (ANMHA BTYIKW, LWITUTA) 5-7 Mm,

* MaKkcumMarnbHOe HanpsikeHve 250 B,

* HaNpsXXeHe U3onsaumMmM Mexay Knemmamm 4 kB,

* MaKcUMarnbHbI TOK Yepes Knemmy 12 A.

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

OKpaHupoBaTb BXOAHbIE W BbIXOAHblE AMCKPETHble (MMNynbCHbIE) KabenbHble uenn He TpebyeTcs.
HeobxogumocTb B aKpaHMpoBaHuMKM kabens, no KOTOpbIM MepefaeTcs aHanoroBas MHMOpPMauus, 3aBUCUT OT ANUHbI
CBA3€el M OT YPOBHS NOMEX B 30HE NPOKNaaku kabens.

CeTeBoe HanpsikeHue anekTponutaHus koHTponnepoB MUK-52 nopaeTtcs 4epeB BHELUHWIA CUITOBOW LLUMT,
060pyI0BaHHbIN aBTOMATUYECKMMM BbIKIHOYATENAMN.

Bnokn koHTponnepoB MWK-52, patumkm M UCNOMHWUTENbHBIE YCTPOWCTBA, BXOASALWIME B OOWH KOHTYp
perynupoBaHus WnuM  ynpaBneHusl, [OOMMKHbl OblTb OTHECEeHbl («NpMBSI3aHbl») K OZHOMY aBTOMAaTUYECKOMY
BbIKMOYaTenN!Ho.

MapameTpbl ceTV anekTponuTaHusa — ogHodasHas CeTb NEPEMEHHOro Toka Hanpsihkennem 220 (+22; -33[1) B
n yactoTtou (50 + 1) I'u.

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

Bce 6noku koHTponnepos MUK-52 nomkHbl 6biTb 3a3eMNeHbl NPOBOAOM ceyeHust He meHee 1,5 MM,

CxeMbl BHELLHMX coeauHeHun npusoasTes B rnase 10.
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BHewHun BUg

KB3-28P-12

Fa6apuTHble pa3mepsbl

Bud Bud Bud Pa3mepbi HOukamopoe
c3adu c6oky crnepedu MAPAMETP

189 max

|
190 max (MoHmaxHas 2s1y6uHa)

PekomeHdyemass monwjuHa wuma om 1 00 5 mm.

Pa3meTka oTBEepCTUM Ha LUMTE

! 150 min

150 min

92 +0,8

PucyHok 9.1 — BHewHuli 8ud, 2cabapumHsbie U rnpucoeduHUmersibHble pa3mephbl
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Mopspok yctaHOBKM Moaynsa pacwmpeHna MP-51
B MUKpornpoLeccopHbi koHTponnep MAK-52
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PucyHok 9.2 — YecmaHoeka moQynsi pacwupeHusi MP-51

1 OTKNo4YMTb BNOK OT NUTAHMS U OTCOEOMHUTL pa3beMbl OT Grioka.

2 OTBUHTUTb BUHTbI 3aJHEN CTEHKM No3.1.

3 BbIHYTb kapkac no3.3 u3 kopnyca.

4 CHATb 3arnyLuKy no3.2 ¢ 3afHew CTeHKM broka.

5 3akpenntb MOAYNb pacluMpeHns nos.4 ¢ NoMoLLbLo cToek no3.5 k mogynto YCO.
6 MNogkntounTb kabenb No03.6 kK Mogynto NpoLeccopa nos.7.

7 MNMpoBepuTb HAOEXHOCTb YCTAHOBKW NNaThl U Pa3beMOB.

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

10.1 OcobeHHOCTU OpraHu3auuu BBOAa-BbIBOAA

Bce BHellHWe uenu, KpoMe Lienen 3nekTponuTaHus, NOAKMYAKTCA K KOHTPOMMepy C MNOMOLLbIO KIEeMMHO-
6royHbix coegunHutenen KB3. KneMMHO-6MnoyHble COeAMHMTENM NOAKIHYATCA K KOHTPOMNepy Yepes3 pasbem
pacnosioXKeHHbIN Ha 3aHen CTeHke npubopa.

KneMMHo-61104Hble coeanHUTEN nNpegHasHadeHbl Ans MoHTaxa Ha penbc DIN35x7,5 EN50022.

Cxema nogkntoveHus koHTponnepa MUK-52 3aBucHT OT MoandUKaLmMm KneMMHO-61104HOrO COeAMHUTENS.

B pasgenax 10.3 — 10.5 npeacrtaBneHbl CXembl NOAKMOYEHUS U BapyaHTbl OpraHM3aLmn BHELIHUX CBSA3EN
pasnuyHbIX TUMOB KNEMMHO-604HBIX COeAUHUTENEN.

10.2 BHelwHwue uenu koHTponnepa MUK-52

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

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

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

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

10.3 BHeluHMe Lenu KNeMMHO-6104YHbIX coeiuHnTenen 6asoson moaenu
10.3.1 MopgknioyeHne aHANoOroBbIX BXO40B

MonoxeHne nepembidek Ha Kb3-34-01 n KB3-34P-01, Kb3-34K-01, KB3-34C-01 Ans HacTpONKW pasnunyHbiX
TMNOB BXOAHbIX CUrHanoB npueegeHo B Tabn. 10.1.

Mpeobpa3zoBaHne curHanoB NocTosiHHoro Toka 0-5 MA, 0(4)-20 MA 1nu curHanoB NMOCTOSIHHOTO HaNPSXKEHUsI
0-10B ocyulecTBnsieTcs C MOMOLLBIO HOPMUPYHOLLMX pPE3NCTOPOB, BXOASALWMX B COCTaB KIeMMHO-Oro4Horo
coeguHutens. Beibop curHana 0-20MA unu 4-20MA ocyLLecTBRsSIeTCA NPOrpaMMHO C MOMOLLLIO (DYHKLMOHANbHOIO
Onoka aHanoroBoro BBoAa.

Ka)KAbII?I aHanorosbIn BXO4 ranbBaHMU4YeCKn U30oNMUpoBaH OT APYrnx aHanoroBbiX BXOAOB U AOpPYyrux uene|7|
KOHTpOnnepa.

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

AHanoroeebli BXxog AHanoroBbIil BXOA

e

Pucyrok 10.1 - [NodkntoyeHue aHano208bix 8x0008 C MOMOW|bI0 KeMMHO-61104Ho020 coeduHumerns Kb3-34-01

http://www.microlua e MMK-52 ver.60.74 o [IPMK.421457.008 P31 wu3m. 1.07, 22.10.2013



OO0 "AMTOPI™" +7(4722)40-00-02 amtorg.com.ru
72

Tabnuua 10.1 - MNonoxeHne nepemblyek JP1 — JP8 Ha knemmHo-6novyHom coegunutene Kb3-34-01 ans HacTpowiku
aHanorosbix Bxogos Al1 — Al8

Tun BxoaHOro MonoxeHus nepemMblYek
curuaﬁm JP1 JP2 JP3 JP4 JP5 JP6 JP7 JP8
Bxoa Al1 | Bxog Al2 | Bxoa Al3 | Bxog Al4 | Bxog Al5 | Bxog Al6 | Bxoa Al7 | Bxog Al8
0-5mMA [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8]
?122%'\:3 [1-2],[5-6] | [1-2],[5-6] | [1-2],[5-6] | [1-2].[5-6] | [1-2].[5-6] | [1-2],[5-6] | [1-2].[5-6] | [1-2],[5-6]
0-10B [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7]

10.3.1.2 lMopgknioyeHne aHanoroBblX BXOOAOB C MOMOLLbI KNeMMHO-6noyHoro coeguHutens KB3-34P-01
(KB3-34K-01, KB3-34C-01) npeacraeneHo Ha puc. 10.2.

OnTo-
cummucTop

Teepao-
TensHoe
pene

MexaHu-

ueckoe
pene

PucyHok 10.2 - [NodkrnroueHuUe aHano208bIx 8x0008 € MOMOWbH KIeMMHO-6104H020 coeduHumers Kb3-34P-01, KE3-
34K-01, K63-34C-01.

10.3.2 MopgknoyeHne QUCKPETHbIX BXOOOB
Kaxabli OMCKPETHbIA BXOA ranbBaHUYECKU WU30NMPOBAH OT APYrMX AUCKPETHbIX BXOAOB W ApPYrvMX Lenewn
KOHTpoOMnepa.

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

10.3.2.1 MMopgkntoyeHne AOUCKPETHbIX BXOAOB C MOMOLLbI KneMMHOo-6noyYHoro coegunHutens KB3-34-01
npeacraeneHo Ha puc. 10.3.

H1, H2, H3 — uHdukamopbl cocmosiHus coomeemcmaytoweeo OUCKpemHo20 8xoda. MHOukamop ceemumcs,
ecnu Ha QuckpemHbili 8x00 M0daHo HarnpsikeHue =24B.

PucyHok 10.3 - [NodknoveHue duckpemHbix 8Xx0008 C MOMOWbIO KITeMMHO-61104HO20 coeduHumerns Kb3-34-01
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10.3.2.2 TlogknyeHne AMCKPETHbIX BXOAOB  C MOMOLLbK KIeMMHOo-6noyHoro coeamnntens K63-34P-01
(KB3-34K-01, KB3-34C-01) npeacraeneHo Ha puc. 10.4.

npeacTtasneHo Ha puc. 10.4.

[VCKpeTHBbI BXOA

Onro-

| p /J‘H Zj H " cmmctop

Teeppo-
TenbHoe
pene

MexaHu-
yeckoe
pene

2
\
RV~

Ay Y By RS RS
ot
8|8

H1, H2, H3 — uHdukamopbkl cocmosiHusi coomeemcmasyrouie20 OUCKpemHoz20 exoda. MiHOukamop ceemumcs,
ecrnu Ha duckpemHbIl 8x00 NodaHo HanpskeHue =24B.

73] vos

PucyHok 10.4 - [NodkntoveHue ducKpemHbix 8X0008 C MOMOWbIO KIeMMHO-61104Ho20 coeduHumens Kb3-34P-01,
(KB3-34K-01, KB3-34C-01)

10.3.3 MoaknioyeHue aHaNoroBbIX BbIXO40B

AHanoroBbIi Bbixog 06a30BOM MOAENW KOHTposnfepa SBMSETCA akTUBHbLIM, MO3TOMY AN €ro nNuTaHus He
TpebyeTcsa BHELHUA NCTOYHMK 24 B NOCTOSIHHOrO TOKA.

AHanorosbIv BbIX0 ranbBaHUYECKM M30NMPOBaH OT APYrvX LEenen KoHTponnepa.

Tun BbIXOOHOINO CUrHana MonoxeHue nepemMbliyek J1
0-5MA [2-4], [7-8]
0-20MA,
4-20MA [2-4], [5-6]
0-10B [1-2], [3-4]

lNonoxeHue nepembivek Ha riname modyns YCO 05151 HacmpoUKu aHano208020 8bixoda
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10.3.3.1 TlopkntodeHne aHanoroBblIX BbIXOAOB C
KB3-34P-01 (KB3-34K-01, KBE3-34C-01) npeacrasneHo Ha puc. 10.5.

P

/AHanoroBbii BbIX0

NOMOLLbIO KIEMMHO-0/104HOro  coeanHuTens

Onro-
cumMmucTop

Teeppo-
TenbHoe
pene

MexaHu-
yeckoe
pene

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

PucyHok 10.5 - [Modkno4yeHuUe aHano208biX 8b1X0008 C MOMOWbI0 KeMMHO-65104Ho20 coeduHumens Kb3-34P-01,
(KB3-34K-01, KB3-34C-01)

10.3.3.2 lMopakntoyeHne aHanoroBblX BbIXOAOB C MOMOLLbIO KneMMHO-6noyHoro coeguHutens KB3-34-01
npencraeneHo Ha puc. 10.6.

IH
| i &
RH

AHanoroBbIN BbIX0A,

IH — 8bIX0O0HOU MOK aHan0208020 8bix00a, RH - Hagpy3ka

PucyHok 10.6 - NoOknovyeHuUe aHano2o8bix 8bIX0008 C MOMOUWbIO KTeMMHO-65104Ho20 coeduHumens Kb3-34-01
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10.3.4 MopknoyeHne [UCKPETHbIX BbIXOA0B

10.3.4.1 TMopgknioyeHne OUCKPETHbIX BbIXOAOB C MOMOLLBIO KNeMMHO-6noyHoro coeaunHutens KB3-34P-01
npepcTtasneHo Ha puc. 10.7.

[uckpeTHble BbIXOAbl BbINOMHEHbI B BMAE perne, npu 3Tom nornyeckoMy O COOTBETCTBYET pPa3OMKHYyTOe
NMOMOXEHNE KOHTAKTOB YKa3aHHbIX HAa PUCYHKE, a NOrM4Yeckor 1 - 3aMKHYTOE COCTOSIHWE BbIXOAHbIX KOHTakToB pene CP
n HO.

Kaxgblh OUCKPEeTHbIN peneviHbii BbIXOA ranbBaHUYECKU W30MNUpoBaH OT APYrMX AMCKPETHbIX BbIXOOOB WU
OPYruX Lenen KoHTponnepa.

BbixogHoe pene MHaWKaTop BKNKOYEHNA WhgvkaTop nogadyn
1-ro kaHana pene 1-rokaHana nuTaHua =24B
\ Knemmel
nuTaHua =248
Ho N pene W cxem
e yrpasneHna pene
5
H4 H5 H6 H7 H8
[ [ [ [

K1 :Z K2 SZ K3 :Z K4 S? K$ iz
UHUHOHLOHL
T e ] ]

o - | <
o (wENe
I u s

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

H3 5
HO §

H3 1
HO 1
H3 2
HO 2
H3 3

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

PucyHok 10.7 - [NoOkmoyeHue OUCKpemHbIX 8b1X0008 C MOMOWbHO KIeMMHO-61104H020 coeduHumerns KBE3-34P-01

1. Ha pucyHke ycnoBHO nokasaHO pacrosioXXeHNe 1N HasHauYeHe NepeknioYvaLLnX KOHTAKTOB BbIXOAHbIX pene
kaHanos DO1-DOS5.

2. KoHTaKTbl BbIXOAHbIX pere ykasaHbl B MONOXEHUW BbIKMIOYEHO, UK NPy 06eCTO4YEeHHON 06MOTKe pene.

3. Hencnonb3yemble knemmbl KNeMMHO-6104HOTO coeanHMTENSA He NOoAKMYaTh.

4. MakcmmanbHoe noTpebneHne (0OMOTOK pene) MNSATM BKHOYEHHbIX KaHanoB OT BHELUHEro WCTOYHMKa
NocTosAHHOro Toka 24B — 100MA.

5. HanpsikeHne BHELLHEro NCTOYHMKA NUTaHKS - HecTabunmanpoBaHHoe, (20-28) B nocTosiHHOrO TokKa.

6. Mapa anckpeTHbIX BbIXOAOB MOXET BbINOMHATL POfb OAHOrO MMMYMbCHOrO Bbixoaa (b —M).

10.3.4.2 lMopkntoyeHne AOMUCKPETHbIX BbIXOO4OB C MOMOLLBI KNeMMHO-6rouHoro coeamHutenst Kb3-34K-01
npeactaeneHo Ha puc. 10.8.

[JucKkpeTHble BbIXoabl BbINOMHEHbI B BUAE TBEPAOTENbHbIX pPene, npu 3Tom norudeckomy O cOOTBETCTBYET
pa3oMKHYTOE MOMOXEeHNe KOHTaKTOB, a MOrM4Yeckoii 1 - 3aMKHYTOe COCTOsIHUE BbIXOAHbLIX KOHTakToB pene CP u HO.

Kaxablii OMCKPETHbI penemHblii BbIXOL ranbBaHUYECKW WU30NMPOBaH OT APYrUX OMCKPETHBIX BbIXOOOB U
LpYrviX Lieneii KOHTpornepa.
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BeixogHoe pene MHAMETOR HMHAMETOR Noga4
1-ro kaHans EEMHIHEHMA pENES nN\TaHKMA=248
\ 1-ro kaHana /
7 K nenmasl
MIATEHM A CXE
2
HY |:| 29 L~ ynpae neria pens
2
H4 H6 HY H3
| | |
K1

[]
A1 1]

™
=
=)

N F:

HO1

M 32 33 M 2 43 5 52 53 61 62 63 71 F2 T3

Beixog D21 Berxop DOZ2 Berxop, O3 Bexog D04 Beixog DoS
1-1 KaHan 2-M kaHan  3-M Kadan 4-[ kaHan  S- kaHan

GOB max 1A AC
RH BOB Max 14DC

PucyHok 10.8 - lNoOkno4yeHuUe OUCKpemHbIX 8bIX0008 C MOMOWbI0 KIeMMHO-61104H020 coeduHumens Kb3-34K-01

1. Ha pucyHke ycnoBHO NokasaHO pacrosioKeHWe M HasHayeHue 3aMblKaloLMX KOHTAKTOB BbIXOAHbLIX pene
kaHanos DO1-DO5.

2. KoHTaKTbl BLIXOAHbIX pene ykasaHbl B NMOMOXEHWMN BbIKMIOYEHO, UNK Npu 06eCTOYEHHON cXxeme ynpaBreHus
pene.

3. Heucnonb3ayemble Knemmbl KNeEMMHO-B6MOYHOro COeANHNTENST He MoAaKNoYaTh.

4. MakcumanbHoe noTpebneHue (Cxem ynpaBneHWsl) NATWM BKIOYEHHbIX KaHanoB OT BHELUHEro UCTOYHUKa
NOCTOAHHOrO Toka 24B — 100mA.

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

6. Mapa AUCKPETHBIX BbIXOA0B MOXET BbINOMHATL POSb OAHOTO UMMYMLCHOTO Bbixoaa (b —M).

10.3.4.3 TlogkntoyeHune OUCKPETHbIX BbIXOO0B

C MOMOLLbK KNEMMHO-61104HOro coeauHuTens
KB3-34C-01 npeacrasneHo Ha puc. 10.9.

,D,I/ICerTHbIe BbIXOAbl BbIMOMIHEHBI B BMAae ONTOCUMMUCTOPOB CO BCTPOEHHbIM OETEeKTOpPpOM HyneBOoro

HanpsbkeHus dasbl. Jlormyeckomy 0 COOTBETCTBYET 3aKpbiTO€ COCTOSIHUE CUMWCTOPA , a JflorMyeckon 1 — oTKpbIToe
COCTOSIHME.

Ka)K,EI.bIIZ BbIXO4 raribBaHN4YeCKn N30NIMpoBaH OT APYrX AUCKPETHbIX BbIXOA0B U APYrnx uenewn KOHTponnepa.
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WHankaTop . HED og
noaayu -

Ha H3 HE HT HE

| | | | | Knemmu

MHTIHHA CHEM
/ WNp ENEHHA
/I a H . [ [ ONTOGHMHETOpaMK

MHamkaTop
EEMKYeHHA 1-ro / wio W03 O 014 WO
KaHana
ro kaHana

L'} L} -+ L)}
-l -l -l

BuxogHok

onToCHMHCTOR 1-
=
-

31 32 33 41 42 43 51 52 53 B1 B2 B3 T1 T2 T3

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

PucyHok 10.9 - [NoOknoveHue dUCKpemHbiX 8bIX0008 C MOMOWbI0 KeMMHO-6104Ho20 coeduHumens Kb3-34C-01

1. Ha pucyHke yCnoBHO nokasaHO pacrnonoXeHue W Ha3HaveHve BbiIBOAOB OMTOCUMMUCTOPOB kaHanos DO1-
DO5.

2. Heucnonb3ayemble KIemMmmbl KNEMMHO-6104HOr0 CoeauHMTENS He NoaKMYaTh.

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

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

5. MNapa OnCKpeTHbIX BbIXOAOB MOXET BbINOMHATL POSb OAHOMO UMMYMNLCHOrO Bbixoga (b —M).

PekomMeHAaaumMu no ncnosnb3oBaHUIO MasiOMOLLHbIX ONTOCUMUCTOPOB.

ManomMmoLlHble  ONTOCUMWUCTOPbLI  MPEeAHa3HayeHbl Ans  KOMMyTauuu Uenerl  NepemMeHHOro  Toka.
OntocumucTopbl 06eCcneynBaloT ranbBaHUYECKYO U3OMSLMIO YPaBSOWNX LiEeNe OT CUIOBbIX U HENOCPEACTBEHHO
ynNpaBnsT MOLHbIMA CUMOBLIMU 3fIEMEHTAMWU - MOJSYNPOBOAHMKOBBIMU CMMUCTOPaMK, KOTOpblE OTKPbIBAKOTCS
UMMYNbCOM TOKa OTpuUUaTenbHON nonspHocTU. ManomoliHble ONTOCMMUCTOPbI MOTYT Takke YynpaBnsTb MNapow
BCTPEYHO-NapannenbHO BKMHYEHHbIX TUPUCTOPOB.

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

VIMNynNbCHBIA BbIXOAHOW TOK MAanoOMOLLHOIMO ONTOCUMMMUCTOpa MOXeT gocturate 1A, HO TOMbKO B MOMEHT
BKITHOYEHMS BHELLIHETO CUMMUCTOpPA (MY napbl TUPUCTOPOB), MOSTOMY HENb3sl UCMONBb30BaTh 3TOT BbIXOA KaK peenHbIn,
Harpyxas ero nocTostHHOW Harpy3kou. [py NOAKMHYEHNIO BHELUHMX CUMUCTOPOB CreayeT y4uTbiBaTb OrpaHuyeHne no
ynpasnsoLemMy BbIXOAHOMY TOKY MarnoMOLLHOMO BbIXOAHOMO ONTOoCUMMCTOpa.

Kaxabli BbIXOOAHOW ONTOCMMUCTOP C BHELUHUM MOLLHBIM CUMWUCTOPOM (MNU Napoi TUPUCTOPOB) MOXET ObiTb
noakntoyeH Kk nobon cdase (A, B unu C). Kaxabli BbIXOOHOW ONTOCMMWUCTOP WUMEET CBOW BCTPOEHHbLIA [ETEKTOp
HYNEeBOro HanpsixeHusl chasbl NO3BOMSET BKIOYATL HArpy3Ky TOMBLKO NPU MUHUMANbHOM HanpsbkeHUU Ha Hel.

PekomeHayemble CXeMbl MOOKMTYEHNS BHELLHMX CUMUCTOPOB U Harpy3ok npmeeaeHsl Ha pyucyHke 10.10.

K B3-34C-01
KB3-28C-12 1 FL1
KB3-30C-12 L » .

] .
— 1 L
R3

. =
}L - v ~220%
WE1
o
Rz T R "
z N 1 . C ——

PucyHok 10.10 — Cxema noOkovYeHUs1 8HeWHe20 cumucmopa
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10.3.4.4 TloakntoveHne [UCKPETHbIX BbIXOAOB C MOMOLLBIO KIeMMHO-6no4Horo  coeauHutensa Kb3-34-01
npeactaeneHo Ha puc. 10.11.

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

Bbixoapbl ranbBaHUYeckM N30NMpoBaHbl OT APYrix Lienen KoHTponnepa.

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

Ons nuTaHus OWCKpPeTHbIX Harpysok TpebyeTcs BHeELLHee HecTabunusnpoBaHHoe HanpsbkeHue 24B
MOCTOSIHHOIO TOKa.

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

Kaxpas napa AMCKPETHbIX BbIXOAOB MOXET BbINOMHATE POSlb OAHONO UMMYNbCHOMO BbIXO4a.

_H5 H6 H7 H8 HO H4

— 1

DO2RH _

—1 HISiiSpo2
DO3 ry

+—_1+ 32| -D03
DO4 Ry

+—1_1 33| -D04
DO5 Ry

1+ 34| -pos

J[VCKpeTHbIR BbIXOA

H4 — uHOukamop Hanuyus numanus 24B. H5...H9 — uHOukamopbl cocmosiHUS coomeemcmeyrouwe2o OUCKPEMHOo20
ebixoda. MIHOukamop ceemumcs, ecriu Ha AUCKpPemHOM 8bixode npucymcmeyem cusHarl.

PucyHok 10.11 - NodknodeHue QUCKPEMHbIX 8bIX0008 C MOMOW,bIO KIeMMHO-61104H020 coeduHumens Kb3-34-01

MpumeyaHmns.

1. Tpn nNOAKMIOYEHUN WHAOYKTUBHBIX Harpys3ok (pene, nyckaTemnu, KOHTaKTopbl, coneHougbpl 1 T.M.) K
OMCKPETHBIM TPaH3NCTOPHBLIM BbIXOAAaM KOHTpoOrnnepa, Bo n3bexaHve BbIxoAa M3 CTPOS BbIXOQHOIO TpaH3McTopa us-3a
60onbLIOro Toka CamMOVHAYKLUMK, napannensHO Harpy3ke (06moTke pene) HeobxoaMMo ycTaHaenuBaTb HNOKMPYOLLMIA
avog VD — cm. cxeMy nogknoveHus. BHelWwHWn anoa ycTaHaenvBaTbe Ha KaxAoM KaHare, K KOTOPOMY MOAKMoYeHa
WHAYKTUBHAsS Harpyska.

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

10.3.5 MopkntoyeHue uHTepdenca
OpraHunzauns MHTEPMENCHOW CBA3N MEXAY KOMMNBIOTEPOM M KOHTpONnepamu npeactasneHa Ha puc. 5.1.

PekomeHayemol CXeMol COeQUHEHWs,, C MUHMMAInbHOW CTEMNEHbK OTPAXEHWUs1 CUrHamna, sIBMsieTcs cxema
coeauHeHus B LIEMOYKY, NpeacTaBneHHast Ha puc.5.1. Bce oTBeTBUTENN NpUeEMO-NepeaaTynkoB, NPUCOEOUHEHHbIE K
OfHOM OOLen nepepawoLen NMMHUK, JOJMKHBI COrNAacoBbLIBATLCA TONLKO B ABYX KpalHUX TOYKax. [riMHa OTBETBNEHU
Lo AomKHa BbITb Kak MOXXHO MEHbLUEW.

HeobxoammocTb 3KpaHuMpoBaHuA kabernewn, no KOTOpbIM nepefaeTcs MHgopmaums, 3aBUCUT OT ATUHBI
kabenbHbIX CBS3el U OT YPOBHS MOMEX B 30He NpoKnaaku kabens.

lMpumeHeHVe 3SKpaHMPOBAHHOW BWUTOW Mapbl B MPOMBILLIIEHHBIX YCMOBUAX ABNAETCA MPEAnOYTUTENbHbIM,
NMOCKOIbKY 3TO 0becrneynBaeT NoyvyeHne BbICOKOrO COOTHOLLIEHNUS CUrHanN/Wym v 3awuTy oT CUHa3HON NOMEXMN.

K komMnbtoTepy MOXET ObITb NoAKNYEHO A0 31 KOHTPOMepa Ha O4HOM CErMeHTe CeTu.

Ob6was annHa kabenbHOM NMHUK CBA3WM OAHOIO CErMeHTa CeTu He AorkHa npesbiwatb 1200M.

B kayecTBe kabenbHOWM NMHUW CBSI3WN NPEANOYTUTENBHO NCMOMNBb30BaTb 3KPAHUPOBAHHYIO BUTYIO Napy.

[nvHa oTBETBMNEHWI OT NMNHUN CBSA3M Lo fomkHa ObITh Kak MOXHO MEHbLUEN.

K wmHTepdencHbIM BXOAamM KOHTPOSNEPOB, PAaCMOfIOXEHHbIM B KpawHUX TOYKaX COEOUHWUTENbHOW IMHWK
Heo6X0AMMO MOAKMIOYNTE ABa TEPMUHAnNbHbLIM pesuctopa conpotusneHnem 120 Om (R1 n R2).

MoakntoueHune pesunctopos k koHTponriepam NeNe 01-30 He TpebyeTca (cm.puc.5.1).

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

MopknoyeHne TepMuHanbHbIX pe3nucTopoB B Onoke npeobpasoBaHus uHTepderico BMA-485 (Br-52)
CMOTpPU B PYKOBOACTBE MO 3KCnyaTaumm Ha 6nok npeobpasoBaHusi nHtepdericos brN-485 (Br-52).
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10.3.5.1 MopkntovyeHne wHTepdperica € NOMOLWbBK  KNeMMHo-6noyHoro  coeguHntens KB3-34-01,
KB3-34P-01 (KB3-34K-01, KBE3-34C-01) npeacrasneHo Ha puc. 10.9.

Kabene nuHWK cBssn
(akpaHupoBaHHAA BUTAS Napa)

TXA+

TXB-

12
RGND E—I:IJ
/ JP9 120 Om

BblcokoomMHan semna

L2 92 S¢

MogkniodeHne TEPMWHATOPRA

PucyHok 10.9 - NodkmoyeHue uHmepghelica ¢ noMoWbo KIeMMHO-br104Ho20 coeduHumernss KB3-34-01,
KB3-34P-01 (KB3-34K-01, KB3-34C-01)

10.4 BHeluHMe uenu KNEeMMHO-6104YHbIX coeauHuTenen moaynen pacwmperHua MP-51
10.4.1 MoakniovyeHne BHELWWHUX Lienen moaynen pacwmperdna MP-51-01

Mogaynb paclumpeHnst MMeeT BOCEMb AUCKPETHbIX BXOAOB, TO eCTb KoHTpornnep MUK-52 ¢ gaHHbIM mMopynem
pacLumpeHus byaet umeTb 11 AnCKpeTHbIX BXOAOB (3 6a3oBbIX + 8 Ha Mmogyne paclumpenns). OanH 13 AONONHUTENbHbIX
BxoaoB (D14) nmeeT annapaTHbI CHETUYNK ONCKPETHBIX MMMYNbCOB (YacToTa Ao 2kMu).

Kaxxabln OMCKPETHbI BXOA ranbBaHWYecKW W30MNMpOBaH OT APYrnxX AUCKPETHbIX BXOAOB W ApYyrux Lenen
KOHTponnepa.

[ns nuTaHns OMCKPeTHbIX BXOAOB (AaTyMKkoB) TpebyeTca BHElLHee HecTabunuampoBaHHOe HanpsxeHue 24B
NMOCTOSAHHOIO TOKa.

BHELLHWI UCTOYHUK
nuTanms =20..28B/10MA KB3-24-10
\ i
ri L o :
Oatunk 4 2 E g
+ 3 g g
Datyunk 5 4 % i
T
R :
@®©
Oatumk 6 6 E
T
o
Oatumk 7 8 =
MWNK-52
KB3-24-10 MP-51-01

Oatumk \/\/

PucyHok 10.4.1.1 - lNodknroyeHue cuzHanoe modyns pacuupeHuss MP-51-01 ¢ noMowbro kKnemMmHo-61104HO20
coeduHumens Kb3-24-10

Mpumeyanwe.
1 DI4 moxeT ncnonb3oBaTbCA Kak CHETHBLIN BXOA.
2 Heucnonb3ayemsble KrnemMmbl KNEMMHO-GT04HOIMO CoeauHMTENS He NoaKMYaTh.
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10.4.2 MoakniovyeHne BHELWWHUX Liener moaynen pacwmperdna MP-51-02

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

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

Ona  nutaHus  AUCKPeTHbIX BXOAOB  (4ATYMKOB) W BbIXOAOB  (Harpy3ok) TpebyeTcs  BHellHee
HecTabunmavpoBaHHoe HanpsixeHne 24B NOCTOAHHOrO TOKa.

BHeLHWN ncTouHuK KB3-24-10
nutaHus =20..28B/10mMA

\ . RHarp.
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+
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! narpyska | /_\—/j Bbixoa DO
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PucyHok 10.4.2.1 - lNodknrovyeHue cuzHanoe modyns pacuwupeHus MP-51-02 ¢ noMowibro KrneMmMHO-6104H020
coeduHumens Kb63-24-10

MpumeyvaHus.

1. MNpu noaknoYeHMn WHAYKTMBHBIX Harpy3oK (pene, nyckaTtenu, KOHTakTopbl, ConeHouabl W T.n.) K
OVCKPETHBLIM TPaH3MCTOPHLIM BbIXOA4aM KOHTpOrfepa, BO n3bexaHue BbIXxo4a U3 CTPOsi BbIXOAHOMO TpaH3ucTopa mns3-3a
OOoNbLIOro TOKa CaMOVHAYKLUUW, napannensHo Harpyske (obmoTke pene) Heobxoaumo ycTaHaBnuBaTe GNOKUPYHOLLMIA
anopn VD — cMm. cxeMy nogknodeHus. BHewHuin gmvon ycTaHaBnNuBaTb Ha KaXdOM KaHane, K KOTOpOMY MOAKMNoYeHa
WHAOYKTMBHAsA Harpyska.

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

2. DI4 moeT ncnonb3oBaTbCA Kak CHETHbIN BXOA,.

3. Hencnonb3ayembie knemmbl KneMMHO-G104HOTO COeAUHUTENS HE NOAKIYaTb.

http://www.microlua e MMK-52 ver.60.74 o [IPMK.421457.008 P31 wu3m. 1.07, 22.10.2013



OO0 "AMTOPI™" +7(4722)40-00-02 amtorg.com.ru
81

KB3-28P-12
KB3-28K-12 H:ﬂ&vfa;:rr;uo;c-r:eum
KB3-28C-12 /

5286 H1 H2 /HS/ \H4

h) 1) ) )

_|Onmo-
CAMWCTOR

[

Teeppo-
= TenbHoe
pene

—1

- MexaHm-
JyecKoe
pene

—1

,.':lVICKpETHbIe BXO4bl

H3 4 |

(9]
2] Hoa

AWCKPETHBIX BBIXOAOB

\_Y_'
OuckpeTHble BbIXOAbI

PucyHok 10.4.2.2 - lNodknrovyeHue cuzHanoe modyns pacuwupeHuss MP-51-02 ¢ noMowbro KneMmHO-61104H020
coeduHumens Kb3-28P-12, Kb3-28C-12, Kb3-28K-12

10.4.3 MoakniovyeHne BHELWHUX Lienen moaynen pacwmperduna MP-51-03

Mopynb pacwuvpeHnsa nvmeet 8 AMCKPETHbIX BbIXOAOB, TO ecTb KoHTpornep MWK-52 ¢ gaHHbIM mopynem
pacwmpeHusa byget nmeTb 13 AUCKpeTHbIX BbixoaoB (5 6a3oBbIx + 8 Ha Moayne paclunmpeHus).

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

[ns nuTaHusa OUCKPETHbIX BbIXOAOB (Harpy3ok) TpebyeTcst BHELLHee HeCTabnnmManpoBaHHOE HanpsikeHne 24B
NMOCTOSIHHOTO TOKa.

BHELHWI UCTOYHUK
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PucyHok 10.4.3.1 - lNodknrovyeHue cuzHanoe modyns pacuupeHuss MP-51-03 ¢ noMowibro KrneMmHO-67104H020
coeduHumens Kb3-24-10
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MpumeyaHus.
1. Tpu nNoAxmnYeHUN WHOYKTUBHBIX Harpy3ok (pene, nyckaTemnu, KOHTaKTopbl, coneHougbl U T.M.) K

AVNCKPETHBIM TPaH3MCTOPHBIM BbIXOA4aM KOHTponnepa, BO n3bexaHue BbIXOAa U3 CTPOsi BbIXOAHOMO TpaH3UcTopa ms-3a
60onbLIOro Toka camouHAYKLUUK, napannensHo Harpy3ke (06moTke pene) HeobxoaMMo ycTaHasnuBaTb HGNOKMPYIOLLMIA
avon VD — cMm. cxeMy nogknodeHus. BHewHun gvon ycTaHaBnNuBaTh Ha KaxaoM KaHarne, K KOTOPOMY MOAKM4YeHa

WHAOYKTMBHAsA Harpyska.
Tun yctaHaesnueaemoro auoga KO209, KO258, 1N4004...1N4007 wnu aHanorvyHblf, paccyMTaHHbIn Ha

obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.
2. Hewncnonb3yeMble KNneMMbl KNeMMHO-6104HOro coeanHUTENS He NoAKMoYaTh.
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OucKpeTHBIE BLIXOAb

H1 - H8 — uHdukamopsl 8KIrOHEHUsI coomeemcmeyroue2o AUCKPemHo20 8bixoda.

PucyHok 10.4.3.2 - lNodknrovyeHue cuzHanoe modyns pacuwupeHus MP-51-03 ¢ nomMowbro KrneMmHO-61104HO20
coeduHumensi Kb3-30P-12(Kb3-30K-12,KE3-30C-12)

10.4.4 MoakniovyeHVe BHELWHUX Lienen moaynen pacwmperduna MP-51-04

Mopynb paclwmpeHus nmeeTt 8 AMCKpeTHbIX Bxoga v 1 aHanoroBbin BbIXOA, TO €CTb koHTponnep MUK-52 ¢
AaHHbIM Moayrnem pacwvpenns 6yget umetb 11 gnckpeTHbix BxodoB (3 6a3oBbix + 8 Ha mMogdyne paclumpeHus) n 2
aHanorosblx BbixoAa (1 6asoBeii + 1 Ha mogyne pacwwupenusi). OAuH U3 [ONOMHUTENbHBIX BXOOOB MOAYIS
paclmpenus (DI14) umeeT annapaTHbI CHETUYMK AUCKPETHBIX UMMYNBCOB (YacToTa MMNynbcoB Ao 2kl u).

Kaxablin ANCKPeTHBIN BXOA W aHanoroBbli BbIXOA, raribBaHUYeCckn U30NMpoBaHbl Mexdy cobow u OT Apyrux

AVCKPETHBbIX BXOA0B (BbIXOO0B) M OPYrvX LEenen KOHTponnepa.
Ons nuTaHMa [OMCKPETHbIX BXOAOB (OATYMKOB) BHeEWHee HecTabunuavMpoBaHHOEe HamnpsxeHne 24B

NMOCTOAHHOrO ToKa. [Ins muTaHms aHanoroBoro Bbixofda TpebyeTcs BHelwHee cTabunuavpoBaHHOe HanpsbkeHne 24B

NOCTOAHHOIO TOKa.
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BHEeLWHWN UCTOYHUK
BHELWHWI UICTOYHUK KB3-24-10 nuTaHusa =24..28B/40mA
nutaHnsa =20..28B/10mA
\ + +|
+ 1 I:l— 17 +24V ¢ |
*[laTunk 4 |_I 2 18| +A02
ks i i !
RH
|_I 4 20
Hatumk 5 N <
+ 5 —_ 5
o
r' ; [ :
Oatynk 6 + 2
+ 7 |t 15 5
5
|_I 8 |_I_/ s
T
Oatumk 7 /
MWNK-52
KB3-24-10 MP-51-04

]

PucyHok 10.4.4.1 - [NMoOkntoyeHue cuzHanos Modyrns pacwupeHusi MP-51-04 ¢ nomowbto KreMmMHO-61104H020
coeduHumerns Kb63-24-10

MpumevaHns.
1. TonoxeHune nepembldek XP3 Ha moayne paclumpeHuin Anst HAaCTPOWKM aHarnoroBoro Bbixoga npuBeaeHo
B Tabnuue:
MonoxeHne nepemblyek
[nana3oH BbIXOAHOrO curHana

Ha MoAyIne paclUMpeHns

0-5mA [2-4], [7-8]

0—-20mA [2-4], [5-6]

4 —-20 MA [2-4], [5-6]

0-10B [1-2], [3-4]

CwmeLleHue BbIxogHoro curHana 4-20 MA ycTaHaBnmMBaeTCsl MporpamMmmHo.

2. DIl4 moxeT ucnonb3oBaTbCs Kak CYETHbIN BXO..
3. Hewcnonb3yemMble kneMmMbl KNeMMHO-6104HOIO CoeanHUTENS HE NoAKMoYaTh.
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10.4.5 MoakniovyeHne BHELWWHUX Lienen moaynen pacwmpendna MP-51-05

Mopynb pacwmpenns umeet 4 ANCKPETHbIX BxoAa, 4 AUCKPETHbIX Bbixog4a M 1 aHanorosbIvi BbIXOd, TO €CTb
koHTponnep MAUK-52 ¢ gaHHbIM Modynem paclumpeHns byaet umeTb 7 QUCKPeTHbIX BXoAoB (3 6a3oBbix + 4 Ha moayne
pacwmpeHus), 9 AuCKpeTHbIX BbIxoAoB (5 6a3oBbix + 4 Ha Mogyne paclmpeHns) n 2 aHanorosbix Boixoda (1 6a3oBbin
+ 1 Ha mogyne pacwupeHns). OguH 13 OONOMHUTENbBHBLIX BXOAOB Moayns pacwwmpenus (DI4) nveet annapatHbin
CYETUNK ANCKPETHBIX MMMYMbCOB (Y4acToTa MMMYMbCOB A0 2K L).

Kaxabln AMCKPeTHbIA BXOA, BbIXOA ranbBaHMYECKW W30MMPOBaH Mexady coboin u OT ApYrnx OUCKPETHbIX
BXO0B (BbIXOAOB) M APYrMX Lienemn KoHTponepa.

Ona  nutaHMs  AUCKPeTHbIX BXOAOB  (AATYMKOB) W BbIXOAOB  (Harpy3ok) TpebyeTcsa  BHellHee
HecTabunuanpoBaHHoe HanpshkeHue 24B noctosHHOro Toka. [na nutaHWa aHanorosoro Bbixoda TpebyeTcs BHelHee
cTtabunuanpoBaHHoe HanpskeHne 24B NOCTOsIHHOro TOKa.
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PucyHok 10.4.5.1 - [NoOkntoveHue cuzHanos Modyrns pacwupeHuss MP-51-05 ¢ nomowbto KremMmHo-61104H020
coeduHumerns K63-24-10

MpumevaHns.

1. Tpu nNoOAKMNYEHUN WHAOYKTUBHBIX Harpy3ok (pene, MyckaTenu, KOHTaKTOpbl, coneHouabl W T.n.) K
OVCKPETHBIM TPAH3MCTOPHBIM BbIXOA4AM KOHTpOsepa, Bo u3bexaHue BbIXOA4a U3 CTPOS BbIXOAHOrO TpaH3MCcTopa u3-3a
0OonbLIOro ToKa CamMOVHAYKLMK, napannenbHO Harpy3ke (06moTke pene) HeobxoaMMo ycTaHaBnuBaTb GNOKMPYOLLMIA
anog VD — cM. cxemy nogkntoveHus. BHewHW auon yctaHaBnmBaTb Ha KaXAOM KaHare, K KOTOpOMY MOAKMYeHa
WMHAOYKTMBHAsA Harpyska.

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

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

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

CwmeLleHue BbIxogHoro curHana 4-20MA yctaHasnvMBaeTcsl NporpaMmmHo.

3. DI4 moXeT Ucnonb30BaTbCHA KaK CHETHbIN BXO..
4. Hencnonb3yembie KNneMmbl KNeMMHO-0/104HOro COeaUHNUTENS He NoAKIYaTh.
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B knemHo-6moyHbix coeauHuTenax KB3-28C-12 wn  KB3-28K-12 HOpManbHO-3aMKHYTble  KOHTaKThbl

OTCYTCTBYIOT.

PucyHok 10.4.5.2 - lNodknrovyeHue cuzHanoe modyns pacuwupeHus MP-51-05 ¢ nomowibro KrnemMmHo-61104H020
coeduHumensi Kb63-28P-12

10.4.6 MoakniovyeHne BHELWHUX Lenen moaynen pacwumperduna MP-51-06

Mopynb paclmpeHns nveet 8 AMCKPETHBbIX BLIXOAOB 1 1 aHanorosbIv Bbixofd, TO eCTb KoHTponnep MUK-52 ¢
AaHHbIM MoAyrnem paclumpenns byaet umeTb 13 AuckpeTHbIX BbixodoB (5 6a3oBbix + 8 Ha moayne pacwmpenus) n 2
aHanorosblx Bbixoda (1 6a3oBbIfi + 1 Ha MoAyne pacLUMpeHns).

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

Ona  nutaHMs  AOUCKPeTHbIX BXOAOB  (OaTuMkoB) UM BbIXOdOB  (Harpy3ok) TpebyeTcsa  BHeluHee
HecTabunManpoBaHHoOe HanpsxeHue 24B noctosHHOro Toka. [ns nuTaHWs aHanoroBoro Beixoda TpebyeTcs BHeLlHee
CcTabunmanpoBaHHoe HanpshkeHne 24B NOCTOSTHHOrO TOKa.
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BHeLUHWI NCTOYHMK BHELLUHMIN UCTOYHUK
nutaHusi =20..28B/10MA KB3-24-10 nutaHusa =24..28B/40mMA
\ R
—{Rus ——— e Je |
+
|_ +A02
| —
+ RH
+ I_
+| I_
R - MWK-52
' | KB3-24-10 MP-51-06
: Harpyska : J wneid
—
[ d
Bbixog DO

PucyHok 10.4.6 - lNodknoyeHue cuzHanoe modyrns pacwupeHusi MP-51-06 ¢ nomMowbro KremMmMHO-61104H020
coeduHumens Kb3-24-10

MpumeyvaHums.

1. Tpn nNOAKMIOYEHUN WHAOYKTUBHBIX Harpys3ok (pene, nyckaTemnu, KOHTaKTopbl, coneHougbpl u T.n.) K
OVCKPETHBIM TPAH3UCTOPHBIM BbIXOA4AM KOHTponnepa, BO u3bexaHue Bbixo4a M3 CTPOSA BbIXOAHOIO TpaH3MCTopa 13-3a
0OonbLIOro Toka camMOVHAYKUMK, napannensHO Harpy3ke (06moTke pene) HeobxoaMMo ycTaHaBnuBaTb HNOKMPYOLLMIA
anog VD — cMm. cxeMy nogknodeHus. BHewHun guon ycTaHaBNuBaTh Ha KaXOOM KaHane, K KOTOPOMY MOAKIHYeHa
WHOYKTUBHAs Harpys3ka.

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

2. lNMonoxeHune nepemblyek XP2 Ha mogyne pacluMpeHuin Ansi HACTPOWMKM aHanoroBoro Bbixoda npvBedeHo B

Tabnuue:
[nana3oH BbIXOAHOIO curHana MonoxeHwe Nepembl4ek Ha MOAyne pacluMpeHus
0-5mA [2-4], [7-8]
0-20 MA [2-4], [5-6]
4—-20 mMA [2-4], [5-6]
0-10B [1-2], [3-4]

CwmelLeHue BbixogHoro curHana 4-20MA yctaHaBnuBaeTcs NporpaMMHo.

3. Hewucnonb3yeMble KneMMbl KNEMMHO-GT0YHOIO0 COeaANHUTENS He MOAKITHYaTb.
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MHankaTop Hanmums nutaHus BHELHWI UCTOYHUK

nuTaHus
MHaukaTopbl BKIOYEHUN pene =24..28B/160MA
[OVCKPETHOrO BbIXoAa

/|
! ™~ KB3-30P-12 \-
H1 H2 H3 H4 H5 H6 H7 H8 6 1]+
= = = = = = = = '
+24B(DO)2
4 +
K1 K2 K3 K4 K5 K6 K7 K8 y
+24B (AO)
DO6 DO7 DO8 DO9 DO10 DO11 DO12 DO13 2
_ i Y E ;
1 1] 1 [y [V] i z
| - N || N e B Isr ) < [ < | w ©o| © N~ o~ o |
oo oo ] Ke) mlo oo m| o ] Ke) oo
I|x I|x | I|x I| I I|x T|x T|x
11 12 13 21 22 23 31 32 33 41 42 43 51 52 53 61 62 63 71 72 73 81 82 83

) ) ) J J ) J BHELLHWI UCTOYHUK NUTaHS
Bbixog DO6 Bbixog DO7 Bbixog DO8 Bbixog DO9 Bbixoa Bbixoa Bbixoa Bbixoa =24..28B/40mA
DO10 DO11 DO12 DO13 aHanorosoro BbIxoaa

PucyHok 10.4.6.2 - lNodknrovyeHue cuzHanoe modyns pacuwupeHuss MP-51-06 ¢ nomMowibro KrnemMmHo-61104H020
coeduHumens Kb3-30P-12

MpumevaHne.
B knemMHo-6nouHbix coeguHutenax KbB3-30C-12 wu KB3-30K-12 HOpManbHO-3aMKHYTblE KOHTaKTbl
OTCYTCTBYIOT.

10.4.7 NMNoakntioyeHne BHELIHNX Lenen moaynen pacwmpenus MP-51-07
Mopynb paclumpeHuss umeeT 3 aHanorosble BbixoAa, TO ecTb koHTponnep MUK-52-07 (c gaHHbIM Mogynem

paCLIJI/IpeHI/IFI) 6y,u,eT UMeTb 4 aHanoroBble BbIXxoAa.
Kaxxabii aHanoroBbIvi BbIXOA ranibBaHNYECKN n301mMpoBaH OT ApPYrmx BbIXOAOB U ApYrnx uenen KOHTponnepa.

BHELLHWI UCTOYHUK
nutanuna =24..28B/40mMA KB3-24-11
* 1 = 9
| I +24V2 | I +24V4
2 10
1-n +A02 +A0O4
KaHan I:I 3 I:l 11
RH RH
4 12
LT 5 3-i 13
1 +24V3 T
2-i 6 14
KaHarn +AO3
Rn 15
8 16

PucyHok 10.4.7 - lNodkntovyeHue cueHanos modyns pacwupeHusi MP-51-07 ¢ momMowibro KIeMMHO-6104HO20
coeduHumens Kb63-24-11
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MpumeyaHus.

1. MonoxeHne nepembidek J1, J2, J3 Ha moayne pacluMpeHuin Afs HacTPOWKM aHanoroBoro BbIXOAa

npueeneHo B Tabnuue:

amtorg.com.ru
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,El,manasoH BbIXOOHOIo CUrHana NonoxeHne nepemMbideK Ha Mmoayne pacllunpeHnd
0-5MA [2-4], [7-8]
0 - 20 MA [2-4], [5-6]
4—20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

CwmeLleHue BbIxogHoro curHana 4-20MA yctaHaBnvMBaeTCsl NporpaMmHo.
2. Heucnonb3yeMble KneMMbl KNeMMHO-6104HOIo CoeanHUTENS He NoAKmMoYaTh.

10.4.8 MoakniovyeHne BHELWWHUX Lienen moaynen pacwmperdna MP-51-11

Mopaynb pacwuperua MP-51-11 nmeeT 16 ANCKPETHBIX BXOAOB U 1 aHanoroBbIv BbIXO4, TO €CTb KOHTpONnep
MWK-52-11 ¢ mogynem paclumpenusa MP-51-11 6yaet umetb 19 ANCKPETHBIX BXOOO0B U 2 aHarnoroBbiX BbIXOAA.

Kaxpas rpynna n3 8 ANCKpeTHbIX BXOAOB M aHaINoroBbIi BbIXOA, ranbBaHUYECKN U30MMPOBaHbl MexXay cobow 1

OT Apyrux Lenewn KoHTpornnepa.
Ona nutaHua OUCKPETHbIX BXOOOB (OATYMKOB) HEOOXOOMMbI BHELUHWE WUCTOYHUKUA HECTabunmanpoBaHHOIo

HanpsKeHWs1 MOCTOSIHHOIO Toka 24B.

BHeLLHWe UCTOYHUKM

nuTtaHusa =20..28B/80mMA \
+ _I_ T+

r KB3-24-20

OaTtumk 1 Oatumk 9
- L' b |e— ® I bz 17| com18

Oatymk 2 5 Jatuk 10 419
"_na/ ; 5 -DI5 o—ﬂ/ " -DI13 18| com18

THUK aTynk 11

+—- -DI6 | ¢—"- -DI14 19 | COM916

Hatuuk 4 4 Oatuuk 12 12
'T/ - -DI7 0?/ " DI15 20 | COM916

aATHUK aTynk

- > Dpig | ¢ 13 bie 21

Hatyuk 6 6 fatavk 14,
g -DI9 | ¢—" -DI17 22| +AO1

Oatuuk 7 7 Datuuk 15 15 RH
! -DI10 | &—" -DI18 23

Hatuyk 8 8 LOatyyk 16 16

) 24 - +
-DI11 -DI19
MWK-52
Oatumk KB3-24-20 MP-51-11

K

PucyHok 10.4.8 - lNodkntoyeHue cuzHanoe modyns pacwupeHuss MP-51-11 ¢ noMowibo KrnemMmHo-61104H020
coeduHumens Kb63-24-20

MpumeyvaHus.
1 lMNonoxeHue nepembidek XP2 Ha mopyne pacwwupeHun MP-51-11 ons HacTpOMKW aHanoroBoro Bbixoda

npuBeneHo B Tabnuue:

[vanasoH BbIXOAHOro curHana [MonoxeHwe nepemblyek Ha Mogyrne paclumpeHns
0- 5mA [2-4], [7-8]
0-20mA
4-20 MA [2-4], 15-6]
0-10B [1-2], [3-4]

2 CmelleHue BbiIxogHoro curHana 4-20mMA yctaHaBnnBaeTcs NporpaMMHoO.
3 DI4 MmoXeT ncnonb3oBaTbCA Kak CYETHbIN BXOA.
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10.4.9 MoakniovyeHne BHELWWHUX Liener moayrnen pacwmpendna MP-51-13

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

Kaxpgasa rpynna vu3 8 AMCKpeTHbIX BXOAOB, 8 ANCKPETHbIX BbIXOAOB W aHAroroBbi BbIXO4 ranbBaHUYeCKU
N30nMpoBaHbl Mexay cobon 1 oT Apyrnx Lenemn KoHTponnepa.

Ons nUTaHWa OUCKPETHbIX BXOAOB (AATYMKOB) M OUCKPETHBIX BbIXOAOB (Harpy3ok) HeobxoauMmbl BHELLHWE
WNCTOYHUKM HECTAOUNN3MPOBAHHOIO HAMPSXKEHMUA MOCTOSIHHOIO Toka 24B.

BHeLHMN UCTOYHUK

/ nutannsa =20..28B/80MA
+
—_I— - o BHeLHW nctouHnk
F + nutaxmsa =20..28B
KB3-24-20
OaTtumk 1 1 9
*—— -Dl4 q RH1 +DO6 17| COM18
Oatyuk 2 2 10
- D15 | ¢ RH2 +DO7 18| com18
Oatuuk 3 3 11
- -DI6 | ¢ RH3 +DO8 19 | COM916
Hatuyk 4 4 12
— - DI7 | ¢ R4 +DO9 20 | COM916
Oatyuk 5 5 13
'T/ = -DI8 | ¢ RH5 +D010 21
aTynK 6 14
+——— -DI9 | ¢ RH6 +DO11 221 +AO01
Oatumk 7 7 15
—— -DI10 | d RH7 +D012 23
Hatupk 8 8 16 R +
-DI11 TRu8 | +D0O13 &
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| DI ( | — (Slz v
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! |<] | KB3-24-20 wneid MP-51-13
[}
| [}
e+ 0 /
ree( J =
| COM

+ I L == |
Bbixon DO

PucyHok 10.4.9 - lNodknovyeHue cuzHanoe modyrsis pacuwupeHuss MP-51-13 ¢ momMowibro KIeMMHO-6104HO20
coeduHumens Kb3-24-20

MpumeyaHus.

1 lMpu NOQKNIOYEHUN WHAOYKTUMBHBLIX HArpy3oK (pene, nyckaTemnu, KOHTaKTOpbl, CONeHouMabl M T.n.) K
OVCKPETHBIM TPAH3MCTOPHBIM BbIXOA4AM KOHTpOsfepa, BO u3bexaHue BbIxoA4a M3 CTPOS BbIXOAHOIO TpaH3MCcTopa 13-3a
OOoNbLIOro TOKa CaMOVHAYKLUUW, napannensHo Harpyske (obmoTke pene) HeobxoaMMo ycTaHaBnuBaTb GNOKUPYOLWMIA
anong VD — cMm. cxemy nogkniodeHus. Tun yctaHaesnuBaemoro auopa KO209, KO258, 1N4004...1N4007 wnwn
aHanornyHbIi, paccuymMTaHHbIN Ha obpaTHoe HanpshkeHne 100B, npsimont Tok 0,5A.

2 lMNonoxeHue nepembliek XP3 Ha moayne paclumMpeHun Ans HaCTPOWKM aHanoroBoro Bbixoda NpUBEAEHO B

Tabnuue:
[nanasoH BLIXOAHOro curHana MonoxeHvne nepemblyek Ha Mogyrne pacluMpeHus
0-5mA [2-4], [7-8]
0—20 MA;
4 -20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

3 CmeLleHue BbixogHoro curHana 4-20MA ycTaHaBnuBaeTcs MporpaMmHo.
4 D14 MOXeT UCMNoNb30BaTbCsl KAk CYETHbIA BXOA,.
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MHOmnKarop BKIKOHEHUS!  VIHAMKaTOP BKITIOYEHMS!
[AMCKPETHOrO BXOAA  BbIXQAHOTO YCTPOMCTBA

/ /
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BHELLHNI UCTO4HUK NTaHMS KB3-40 P01 i N D b NN e
=20..28 B /80 MA
+
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Larankl 157 Bicoy] | Dos | | po7 | | pos| | Dog [ [poo| [ pon| |poi2| | DO13
Oarunk 2 g DIS DICOM
Oarank — Di6 | [E8l ]'1;.
Oarunk 4 DI7 12
siE el rArArArAr:
ﬂaT‘-IVIK é s DI9 | [ [ i
armK DI10 ||EEA NS o< | st [ [w 8] oo [ ~ [~ el o
[Oarank 8 8B T e 22 c:l’:’g 22 29 S
H10\21 2223 31 3233 41 4243 51 52 536162 6371 7273 81 8283 91 9293
/ S N e e e e )
Vikpnkatop Hanmun + 6 DO7 DO8 DO9 DO10 DOU DO12 DO13
[WICKPETHOIO curHasna
Ha Bxone RH WHavkaTop Hanuumns
HanpshkeHns NUTaHus
- Ha knemmax 151 16

BHeLUHUIA NCTOMHWK NUTaHWS
CXeM ynpaeneHus BbIXOOHbIMY YCTPOCTBaMM
=24 B/160mMA

PucyHok 10.4.10 - lModknroveHue cuzHanoe modyns pacuwupeHus MP-51-13 ¢ noMowbto KnemMmHo-6104H020
coeduHumens KbE3-40P-01

MpumeyaHus

1. Ha pucyHke ycnoBHO noka3aHO pacnorioXeHne U HasHayYeHne nepeknoyaloLL X KOHTaKTOB BbIXOAHbIX pene
kaHanos DO6-DO13.

2. KoHTaKTbl BbIXOAHBIX pere ykasaHbl B MOMOXEHNN BbIKIHOYEHO, UNu Npu 06ecToyeHHo oOMOoTKe pere.

3. Heucnonbayemeble Knemmbl KNeMMHO-6104YHOro CoOeAnHNTENST He NMoAaKNoYaTh.

4. MakcumanbHoe noTpebneHne (0OMOTOK perne) LwecTHaguaT BKIKOYEHHbIX KaHanoB OT BHELLUHEro
WCTOYHUKA NOCTOSIHHOrO Toka 24B — 160 MA.

5. HanpskeHue BHeLHero NCToYHMKa NuTaHus - HectabunmnsmpoBaHHoe, (20-28) B nocTtosHHOro Toka.

6. MNapa OUCKpEeTHbIX BbIXOAOB MOXET BbINOMHATL POSb OAHOMO MMMYNbLCHOrO Bbixoaa (b — M).

7. B knemHo-6noyHbix coeamHutenax KB3-40C-01 n KB3-40K-01 HOpManbHO-3aMKHYTble  KOHTAaKTbI
OTCYTCTBYIOT.

10.4.10 NMopgknioveHne BHELWHUX Lenen moaynen pacwmpenus MP-51-15

Mopynb pacwupenns MP-51-15 umeeT 16 AMCKpeTHbIX BbIXo4OB M 1 aHanorosbli BbIXO4, TO €CTb
koHTponnep MWUK-52-15 mogynem paclmperHnsa MP-51-15 6yneTt umeTb 4 aHanoroBbIx BxoAa, 3 AUCKPETHBIX BXoaa, 2
aHanoroBbIX Bbixoda 21 AWCKPETHbLIN BbIXOA.

Kaxxgas rpynna n3 8 OMCKPETHbIX BbIXOOAOB W a@HANOroBbl BbIXOL rarlbBaHWYECKM WU30MMPOBaHblI MEXOy
cobow 1 OT Apyrvx Luenen KoHTponnepa.

[ns nuTaHnsa OMCKPETHBIX BLIXOAOB (Harpy3ok) TpebyeTcs BHeLHee HecTabunuaMpoBaHHOe HanpsxxeHve 24B
NOCTOSIHHOTO TOKa.
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BHeLUHWIA NCTOYHMK
/ nutanuns =20..28B
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PucyHok 10.4.10.1 - NodknroyeHue cueHanos modyns pacwupeHusi MP-51-15 ¢ nomMouwjbto KnemMmMHo-
6noyHoeo coeduHumens Kb3-24-20

MpumeyvaHus.

1 Tpu NOAKNIOYEHWN WHAOYKTMBHBIX Harpysok (pene, mnyckaTenwu, KOHTaKTopbl, cofeHouabl M T.n.) K
AVNCKPETHBIM TPaH3UCTOPHBLIM BbIXOAAM KOHTponsepa, Bo n3bexaHne Bbixoda U3 CTPOS BbIXOAHOIO TPaH3MCcTopa 13-3a
60mbLLIOro Toka cCaMOWHAYKUMW, NapannenbHo Harpyske (0bmoTke pene) HeobxoanMo ycTaHaBnuBaTb GNOKMPYHOLLMIA
anog VD — cMm. cxemy nogknwoyeHusi. Tun yctaHaesnvBaemoro auvopa KO209, KO258, 1N4004...1N4007 wnn
aHanorMyHbIA, paccYMTaHHbIN Ha obpaTHoe HanpsbkeHne 100B, npsamon Tok 0,5A.

2 MonoxeHne nepembidek XP3 Ha moayne pacluvMpeHuin Ans HacTPOWKM aHanoroBoro BbixoAda NpuMBeAEeHO B

Tabnuue:
[nanasoH BbIXOQHOIo curHana MonoxeHwe Nepembl4ek Ha MOAyNe pacluMpeHus
0- 5mA [2-4], [7-8]
0-20 MA;
4 -20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

3 CmeLleHme BbIxogHoro curHana 4-20MA yctaHaBnmBaeTCcs NporpaMmmMHo.
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VHOuKaTop BKIKHEHNS

BbIXQHOM YCTpOCTBa

H1

i [ ooy
©[O |ad (O O
TH T[T |9

H2 H3 H4

HS H6é

H9

H11 H12 H13

H14 H15 H16

ooV ) <|< L0 || ©o|©
| b= o [ ' || ==
® |0} Ol | O |ase (O™ O
mf e (©) ] (&) ] (©) o | ©)

7 89 1011121314151617 181920 21222324 252627 282930 313233 34 353637 3839 40 414243 4445 4647 48 495051 52 5354

]
Il B B B o
+24V
k|| e||lw k[l ||w || 18 o || ko || ke | |k2 |[k3 [[ka ||Ks ||kse
H17
D06 | | Do7 | | Do8 | | Do | |Do10| |Do1t| |DO12| [ DO13| [DO14| |DO1S| |DO16| |DO17| |DO18||DO19| |DO20| |DO21

< wl©lo ~ [~ © @] S8 =l
o Oles|co) ®[0 O [as|eo| =0 5‘)‘_'
T[T [OfT | T[0T Felwd (o] vl (5] e sejiel = el

B3-54P-01

RH
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DO6
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VHaykaTop Hanmumst
HarpshkeHNst MTaHUS
Ha kremmax 51 6

BHeLLHNIA NCTOMHVK MUTaHNS
=20...28 B/ 320 MA

PucyHok 10.4.11.2 - NodknroyeHue cueHanos modyns pacwupeHus MP-51-15 ¢ nomMouwjbto KnemMmMHo-
6r04yHoeo coeduHumerns Kb3-54P-01

MpumeyvaHusn
1. Ha pucyHke yCnoBHO nokasaHo pacnonoXeHue 1 HasHavyeHne NepeknioyaroLLmxX KOHTaKTOB BbIXOAHbIX pene
kananos DO6-DO13.
2. KoHTaKTbl BbIXOAHbIX pene yka3aHbl B MONOXEHUW BbIKITKOYEHO, Unu npm obectoueHHomn obmoTke pene.
3. Hencnonb3yemble knemMmmbl KneMMHO-61104HOIO coeanHMTENs He NoaKnYaTh.
4. MakcmmanbHoe noTtpebneHve (0OMOTOK pene) BOCbMMW BKIIIOYEHHbIX KaHanoB OT BHELUHEro WMCTOYHUKA
NOCTOSIHHOro Toka 24B — 320 MA.
5. HanpsikeHne BHELLHEro UCTOYHMKA NUTaHKS - HecTabnnmanpoBaHHoe, (20-28) B nocTosiHHOrO ToKa.
6. Mapa QnckpeTHbIX BbIXOAOB MOXET BbINOMHATL POfb OAHOrO MMMYMbCHOrO Bbixoaa (b —M).
KB3-54K-01 HOpMarnbHO-3aMKHYTblE KOHTaKTbI

7. B KknemHo-6no4yHbix coeauHuTensax KB3-54C-01 un

OTCYTCTBYIOT.

10.5 MNopknioyeHne BHeWHUX Lenen K kKoHTponnepy MUK-52 ¢ nomoubio pa3bemos DB37 n DB25 Ha

3agHen naHenw.
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22
23
24
25

©CoOoO~NOUILA~ WNE

B e
WN RO

http://www.microlua e MMK-52 ver.60.74 o [IPMK.421457.008 P31 wu3m. 1.07, 22.10.2013



OO0 "AMTOPI™" +7(4722)40-00-02 amtorg.com.ru
93

10.5.1 Mpun noaknNtOYeHNN YHUMPULMPOBAHHBLIX TOKOBbIX CUrHamoB K pasbeMy DB37 HeobxogMmo B
cooTBeTcTBMM € Tabnuuen 10.5.1 yctaHOBMTb napannenbHO BXOAy Ha COOTBETCTBYHLLEE KOHTaKTbl HOPMUPYHOLLME

pes3ncTopbl.
Tabnuua 10.5.1 MoaknioyeHre TOKoBbIX curHanos k DB37.

KoHTakTbl 1-n 2-n 3-n 4-n 5-n 6-1 7-n 8-1n

pasbema DB37 BXO[, BXO[, BXO[, BXO[, BXO[, BXO[, BXO[, BXO[,

¢ > + All + AI2 +AI3 +Al4 +Al5 +Al6 +Al7 +AI8

RHOpM.=1OO Owm10,5% 100ppm ans |Bx=0(4)..20 MA

BX Rtopwm.
RHopm.=400 Om+0,5% 100ppm anst 1ex=0..5 mA
¢ ¢ > AL | -a2 | A3 | A4 | A5 | -Ale | A7 | -AI8

10.5.2 lNogkntoyeHne curHana HanpshkeHnem UBX =0...10B.

Tabnuua 10.5.2 MopgkntoyeHne curHana ¢ HanpsikeHnem UBX =0..10B k DB37.

KoHTakTbl 1-n 2-n 3-n 4-n 5-n 6-n 7- 8-1n
pasbema DB37 BX0[4 BXon BXon BX0[4 BX0[, BX0[4 BX0[ BXo4
* > | +AIl | +AI2 | +AI3 | +AI4 | +AI5 | +AI6 | +AI7 | +AI8
U R1 R R1=80 kOm0,5% 100ppm
BX
2 R2=20 kOm+0,5% 100ppm
* . > | AL | -A2 | a3 | -a4 | A5 | A8 | A7 | A8

10.5.3 TlogknioveHne AUCKPETHbIX BXOAHbIX W BbIXOAHbLIX curHanoB cmotpu pasgen 10.3 B 4yactu
noakntoyeHus Kb63-349-01.

10.5.4 MNpw nogkntoveHnn nHtepderca napannensHo TxA+ 1 TxB- MoxHo nogkniounTe TepmuHatop 120 Owm-
5% B COOTBETCTBMM C pekoMeHaaunsimu pasgenos 10.3.5un 5.2.
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11 MopgrortoBka k paboTe. Nopanok paboTbl
11.1 OO6wme ykazaHusA

KoHtponnep MMWK-52 nocTtaBnseTca notpebutento B COOTBETCTBMM C [OKYMEHTauuen 3akasa,
paspabaTbiBaeMoW 3aka3yuMkoM, MO3TOMY Meped BBOAOM B 3KChnyaTauuto HeobxoouMMO MpoBEpUTb  €ro
KOMMIIEKTHOCTb.

Mpy onucaHum nopsigka BKMOYEHWUs MpeanonaraeTcs, Y4TOo BCe OMOKM YCTaHOBMEHbl M 3aKpenneHbl Ha
COOTBETCTBYIOLUMX CTEHAAX (LUTax, NaHensax, wkadax unu nynbsTtax), a Takke BbIMOJHEH 3IEKTPUYECKNIA MOHTaX BCEX
BHELLHWX COeANHEHMIN B COOTBETCTBUM C MMEIOLLMMCSI MPOEKTOM M AaHHBIM PYKOBOACTBOM MO 3KCMyaTaumm.

Mepen BknioveHnem cnepyet ybeauTbcs, 4TO KOHTponnep MWK-52, ero mogudukaums n ocTanbHble
napameTpbl COOTBETCTBYIOT MPOEKTY.

Cnepyet Takke ybeaouTbCs, YTO YCTaHOBKa AuManas3oHa BXOAHbIX aHAmNoroBbiX CUrHaroB KNEMMHO-0MOYHbIX
coegunHutenen Kb3-34-01 nnn Kb3-34P-01 cooTBeTCTBYET NPOEKTY aBTOMaTMU3aLmMu.

MNoaroToBka K paGoTe 3aKno4aeTcsi B BbINOMIHEHMM CreaylowWwmX npoueayp:

- MepBoe BKIHOYEHME KOHTPONNEpa.

- MporpamMmMupoBaHne KOHTponepa.

- Kanu6poska, KOHTPOSb U TECTUPOBaHNE BXOAO0B-BbIXOAOB.
- BkrnitoyeHue KoHTponnepa B ynpaensioLLyto ceTb.

HekoTopble npouenypbl (nMepBoe BKMOYeHMEe, KanubpoBKa, KOHTPOMb M TECTUPOBAHWE BXOL4OB-BbIXOOOB)
MOXHO BbIMOMHWUTL MPU MOMOLLM NULEBOM NaHenun KoHTpornepa. [opsagok BbIMOMHEHMS 3TUX Npoueayp onucaH B
HacCTOALLEM [IOKYMEHTE.

11.2 lMepBoe BKNoYeHUe KOHTponnepa
11.2.1 lMogkntounTb NUTalOLLEE HanpsXKeHUe K pa3bemy, PacrnonoXeHHOMY Ha 3agHeNn naHernu.

11.2.2 3anporpammupoBatb KoHTponnep. lNpouenypa nporpammnpoBaHns npusedeHa B pasgene 7.2. Ecnn
Ha nuueBon MaHenu He ceeTuTca uMHAmkaTop [P (pexum nporpammupoBaHus, - CM. puc. 7.1), TO HaxaTb BMecCTe
knasuim [U] Merio + [NekH ] v BBecTV naponb. [omkeH 3acBeTUTLCA uMHAMkaTop [P, 4To O3HauaeT nepexofn B
pexuMm nporpamMMupoBaHusa. Ecnv Ha nuueBon naHenu yxe cBeTUTcA uHAukaTop [P «mporpammupoBaHue», TO
AaHHYI0 onepauuio He BbIMOMNHATb.

11.2.3 Haxatb knasuiy [NekH 1], - Homepa ypoBHelt nporpaMmmuposaHus Ha aucnnee «Ne» KAHAT formkHbl
yBenuumBaTthcst oT 1 Ao 8 6ea mponyckoB. HaxaTb kmasuwy [NekH ] HOMepa ypoBHel MporpamMMUpOBaHUS Ha
ancnnee «Ne» KAHAI gomkHbl ymeHbLuaTbes oT 8 0o 1 6e3 NponyckoB.

11.3 MMporpammMmupoBaHue KOHTponepa

11.3.1 Tlopsagok nporpamMMmupoBaHusa. Ha nvueBoW naHenu yCTaHOBUTb PEXMM «MPOrpamMMunpoBaHMEY.
Mpoueaypbl NPOrpaMMUpPOBaHUS BbINOMHWUTE B CReAyOLLENn Nocne4oBaTeNbHOCTU:

* HacTpouTb HeobxoAMMOoe KONMMYecTBO (PYHKLMOHAmMbHbIX GNOKOB, KOMMYECTBO KOHTYPOB perynmpoBaHus,
NporpaMMHbIX 3a4aTYMKOB U KONMYECTBO NOMb30BATENbCKUX NaHenew nHankauum n ynpaeneHus (npoueaypa ypoBHS
1);

* YCTaHOBUTb NapaMeTpbl PYHKUMOHabHbIX 610KOB (Npoueaypbl ypoBHew 2, 3, 4);

* yCTaHOBUTL (MpU HEOBXOAMMOCTH) CUCTEMHbIE NapamMeTpbl (Mpoueaypa ypoBHS 6);

* 3anucatb (NpM  HeobXxoAMMOCTW) nMporpammy MONb3oBaTensl, HACTPOMKM U napaMeTpbl B
9HEeproHe3aBUCUMYIO NaMsTb KOHTponnepa (npoueaypa ypoBHS 8).

11.3.2 Ha nvueBow naHenun yCcTaHOBUTb PEXMM «MporpamMmupoBaHuey. BeinonHuTb cnegyolime onepaumu
(cm. n. 7.2):

* MPOM3BECTN OYMUCTKY NPOrpaMMbl NONbL30BaTENS;

* YCTaHOBUTb KO/ KOMMMEKTHOCTU, paBHbIA HOMEPY MOAMMMKALIMN KOHTPOMNEpa;

* MPOBEPUTL COCTaB BUBNMOTEKM anropuTMOB N yOeanTbcs, YTO Homep BMBNMOTEKM COOTBETCTBYET MOLENU
KOHTponnepa, a HoMep BEPCUM COOTBETCTBYET YKa3aHHOW B AOKYMEHTaLMN Ha KOHTponnep.

11.3.3 YcraHoBuTb npouenypy «HacTtpowika konuuyectBa 6nokoB» - ypoBeHb 1. BBectn Heobxoammoe
KONUYECTBO  DYHKUMOHANbHbLIX BrOKOB, KOMWYECTBO KOHTYPOB PEeryriMpoBaHusi, MPOrpamMMHbIX 3a4aTuyuMKkoB WU
KONMMYeCcTBa NoNb30BaTENbCKUX NaHenen UHANKaLMN 1 ynpaBneHus.

Mocne BBOAa BhbIENEPEYUCTIEHHON WHGOPMaUUM B KOHTponnepe OopMUPYeTCS WCMNOMHUTENbHbIN
nporpaMMHbIn MoZyb NPOrpaMMbl NOMb30BaTENS BBEAEHHON C NepeaHen naHenu.
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11.3.4 YcTtaHoBuTb npoueaypy «MNporpaMmmmpoBaHue pyHKUMOHAMNbHbLIX GITIOKOBY - YPOBEHD 2.

Ha gaHHOM ypoBHe mporpammupyeTtcs HoMep yHKUMOHanbHoro 6rmoka B mporpamme nonb3oBaTens, Tvn
6noka (cornacHo Gubnuoteke dyHKUMOHaNbHLIX 6nOKOB), 6a30BLIV agpec napaMeTpoB U MoaudmkaTop KonmyecTsa
BXOZOB W/Mnn napameTpoB.

Mo oyepean, HaunHasa ¢ nepeoro 6roka, BBECTU BCe Tpebyemble PyHKUMOHaNbHbIE Br10kM (CM. Nn. 7.2).

Ecnn kakon-nnbo 6nok nmeetr moamdukaTop Takke BBECTU U 3TOT napameTtp. Ecnu kakve-nnbo 6Gnoku
TpebyeTcsa nponycTuTb, B HUX BBECTM 6ok ¢ kogom 00.

11.3.5 YcTtaHoOBWTb Npoueaypy «nporpamMUpOBaHWE CBsi3en» (KOHuUrypauusa) — ypoBeHb 3. [na Bcex
BXOOOB BCex ONOKOB, KOTOpble AOMKHbl ObiTb CBA3aHbl C BXOo4amu ApPYrnxX OGOKOB UMM Ha KOTOPbIX [AOIMKHbI
3a4aBaTtbCs KO3 PULUMEHTBI, YCTaHOBUTL Tpebyemyto KoHdUrypaumto (cMm. n. 7.2).

Homepa BxogoB U BbIxo4oB OMOKOB yCTaHaBMNMBAKOTCHA MHOUBMAYaANbHO ANSA Kaxagoro 6rnoka ¢ KOHTponem
KonunyecTBa BXOAOB (M BbIXOAOB) COOTBETCTBYIOLLErO TMNa.

B npouecce yctaHOBKM KOHGUrypaumm npu He06XoAUMOCTU BBECTU TaKKe UHBEPCUIO (TONbKO A51S1 CBA3AHHbIX
BxoaoB). [Npy nporpamMmupoBaHUKM CBSA3el, Mocrne BBOA4A 3HA4YeHMs HoMmepa Bbixofa Ha gucnnee BUXIO, HaxaTtne
knasuwu [3aBA.] ycTaHaBNMBaET UHBEPCUIO AaHHON CBA3W, YTO OTOOpaXaeTCcs CUMBOIIOM «-».

11.3.6 YcTaHOBMTb Mpouenypy «HacTporka napaMeTpoB» - ypoBeHb 4. Ha gaHHOM ypoBHe Mpou3BoauTCA
HacTpovika napameTpoB (PyHKUMOHaNbHbIX 6nokos. [Ins Bcex napameTpoB BCcex GrOKOB YCTAaHOBUTb HEOOXOAMMbBIE U
COOTBETCTBYIOLLUME 3HAYEHNS (CM. n. 7.2).

Ha gucnnee BUXI[ ycTaHOBUTH 3HadeHWe paspelleHus M3MEeHeHMs napamMeTpoB. YCTaHOBKa OaHHOro
3HaYeHus1 paspeluaeT unu 3anpeLlaeT NPOUM3BOAWUTbL WU3MEHEHWe TOro MnM MHoro napameTpa B pexume PABOTA.
CocTosiHne aaHHoro 3HaveHus: 000 — 3anpeLLeHo N3MeHsATb AaHHbI napameTp B pexume PABOTA, 001 — paspeLueHo
M3MEHSITb AaHHbIA napameTp B pexxume PABOTA.

11.3.7 TepeBecTn KOHTpPONNEp B pexum «pabota» u ybeamTbcs, YTO HET ownboK 1 OTKa3oB. YCTaHOBUTb
npoueaypy «CUMCTEeMHbIe napameTpbl» - ypoBeHb 6 (cm. n. 7.2). OnpegenuTb pecypc cMcTeMbl — CBOBOAHYIO NamsaTb
nporpaMm ¥ AaHHblX. [ns BO3MOXHOCTW MOCMeaylLero pacluMpeHnss anropuTMUYECKON CTPYKTYpbl KOHTponsepa
XenaTternbHO, Y4TOObI CyLLeCcTBOBan onpeaerneHHbi peseps. Ecnu nMMuT namsaT ucdepnaH, He06XoAMMO YMEHbLUNTL
ob6bem pelaemon 3agauu.

11.3.8. OuwucTtka nporpamMmbi nonb3oBaTens. YCTaHOBUTbL Npouenypy «HacTtporika konnyectsa 6nokoB» -
ypoBeHb 1. Mpu BBOAE 3HaveHuns «0000» B BCEX AWCMNESX MPOM3BOAUTCS OYMCTKA Mporpammbl
nonb3oBaTens.

BrumaHue! laHHyl0 onepauuio Heo6xoAMMO BbINOMHUTL Neped, BBOAOM HOBOW NporpamMmbl.
11.4 KanubpoBka, KOHTPOJb U TECTUPOBaHNE BXOAOB-BbIXOA0B KOHTponnepa
11.4.1 KanubpoBkKka aHanoroBbIX BXOA40B

Kann6poBky aHanoroBbix BxogoB npoBoautb B pexume NMPOTPAMMUPOBAHUE Ha ypoBHe 5 (npouenypbl
05, 06, 07).

B cootBetctBMM ¢ meToamkon n. 7.2.1.5 BeINONMHWTL aBTOMaTMyeckyto (mpoueaypbl 05) wnm py4dHyro
(npouenypebl 06, 07) kannbpoBKM BCEX aHaNOroBbiX BXOA0B.

BHauane BbINOMHATL KAaNMOPOBKY Hayana LiKanbl U3MepeHusi, Ar1s Yero Ha Kanvbpyembli aHanoroBbii BXOA
KOHTponnepa nogatb CUrHan, COOTBETCTBYIOLLMI Hayany Lukanbl AnanasoHa (Beibupaetcs ¢ Tabnuubl 11.1).

3aTeM BbIMNONHWUTL KanNMOPOBKY KOHLIA LUKanbl U3MEPEHWs, ANs Yero Ha kanubpyemblil aHanoroBbl BXOL
KOHTpOnnepa OT 3TanoHa UCTOYHWKA UNW JaTyvka nodaTb KOHTPONUPYEMbIW CUrHam, paBHbIA BEPXHEMY 3HAYEHUI0
AvanasoHa (BbibupaeTtcs ¢ Tabnuubl 11.1 ANa KOHKPETHOro TMNa AaTynka).

CoxpaHuTb 3Ha4YeHUs KanNnMOPOBOYHbLIX KOHCTAHT B 3HEPrOHE3aBMCMMOW NamsiT (cM. pasgen 11.6).

TecTupoBaHue aHanoroBbIx BXoA0B npoBoauTtb B pexvme NMPOTPAMMUPOBAHWE Ha ypoBHe 5 (mpoueaypa

01).
Tabnvua 11.1 - Tvnbl 4ATYMKOB U peKOMEeHAyeMble npeaenb! KanubpoBkn
MNpeaenbHble 3HaYeHUs
Kon Bxoga - IpaaMpoBoYHas “:Pﬁﬂsﬂb:':l:le BXOAHOro cUrHana npu
XapakTepucTMKa AUUMpy kann6poBke npubopa
NapameTp AaTymnka u HCX 3HaYeHusi Npu
2nTYPE KanubpoBke npubopa
Gnoka AIN Hauan. KoHeuHoe
3HavyeHue 3HayeHue
0-5 MA 0 MA 5 MA
0000 P-20 MA NuHeiinas mnm%o (.Jl‘ll'all-?C?B‘J(')l(:{-(i)HbIX 0 mA 20 A
4-20 MA TeXHMl-l)éCKMX eanHuLax 4 mA 20 mA
0-10B AMHAL 0B 10B
0-5 mA KBagpatnyHas 0 MA 5MA
0-20 MA (Bxoa kanmbpyeTcs kak 0,0 ... 100,0 % 0 MA 20 A
0001 4-20 MA NVHEVHbIW, 3aTem VN B YCTAHOBMEHHbIX 4 mA 20 MA
0-10B ycTaHaBnvBaeTcst TeXHUYECKUX eanHuLax 0B 10B
KBagpaTuyHasl Wkana)
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11.4.2 Kanu6poBka aHanoroBoro Bbixoaa

KanubpoBky aHanorosbix Bbixogos nposoantb B pexume NMPOMPAMMUPOBAHWE Ha yposHe 5 (npoueanypsbl
08, 09).

[ns npoBeageHns KanMBPOBKM K aHarnoroBomy BbIXody criedyeT MNOAKMIYUTb MunnavamnepmeTp unm
BOMbTMETP.

B pexume MPOrPAMMUPOBAHUE naxumas knasuium [Nekd 1] unn [NekH 4] BbiBpaTh yposeHb 5, HaxaTb
knasuwy Beog [¢'] Beia, Boibpats npoueaypy 08 (pyyHas kanubpoBka Havyana Lukarbl aHanoroBoro BbiIXOAaA)
knasmwamun [A] 3Hau wnu [V] 3Hau, HaxaTtb knasuwy Bsog [¢)] Bsia, BbiGpath npoueaypy 08.01 (pyyHas
KannbpoBka Ha4ana LuKarnbl NepBoro aHanorosoro Bbixoda) knasvwamu [A] 3Hau vnu [V] 3Hauy, HaxaTb KnaBuLly
Beog [¢] Beia. B okve SAOAHMUE vHavumpyeTcs 3HadeHne KoadduumeHTa cmelleHne, %, Habnoaas BbIXOOHOM
aHanoroBbIN CUrHamn Mo BHELUHEMY u3mepuTenbHomy npubopy, knasuwamun [A] 3Hay unu [V] 3Hau yctaHosute
HyrieBoe 3HaueHue aHanoroBoro BbixoAa, HaxaTb knaeuwy Beog [¢'] Bsig, knasuwamu [A] 3Hay vnu [V] 3Hau
ycTaHoBuTe B okHe BbIXO[ 3HaueHune 000 nnm 001, Haxatb knaswwy Beoj [¢] Beig. BHeLHWI BUA HOMKATOPOB B

pexvme kannbpoBkn HyNs n3obpaxeH Ha pucyHke 11.4.2.1.
Kanubposka Hyna

WKankel aHanorosoro sbLIXoaa Homep BbIXOAa

Homep ypoBHA

MIKPOA nporpaMMupoBaHns
MAPAMETP
1 r
_rr L
3HaueHus:
3HadeHwe MacwTabHoro SABLAHHA — _B"f"u — 000 - He coxpaHaTb kanubposky
koeddnumenTa ——6’ o ‘,' l Iy 0 001 - coxpaHUTb KanMBpoBKY
. — =" =" =l @ne

Puc 11.4.2.1 BHeLIHWI BUA MHONKATOPOB MpU KanubpoBKe Hyrsi aHanoroBoro Bbixoaa

B pexume MPOTPAMMUPOBAHWE Haxumas knasuwim [NekH 7] vnu [NekH 4] BbIGpaTh ypoBeHb 5, HaxaTb
knaeuwy BBog [¢!] Bsia, BbiGpath npouedypy 09 (pyyHas kanuMbpoBKa KOHLA LWKamnbl aHanoroBoro BbiXoaa)
knasuwamun [A] 3Hau unu [V] 3Hau, HaxaTtb knasuwy Beog [¢'] Bsia, BuiGpate npoueaypy 09.01 (pyyHas
KanmbpoBKka KOHUa LuKanbl NepBOro aHanoroBoro Bbixofa) knasuwamv [A] 3Hay vnu [V] 3Hauy, HaxaTb knaBuwly
Beog [¢'] Beia. B okve SAOAHUE nHovumpyeTcsa 3HaveHne maclutabHoro koadduumeHTa, e, Habnogas BbIXOOQHON
aHamnoroBbIN CUrHamn Mo BHELWHEMY M3MepuTernsHoMmy npubopy, knasvwamu [A] 3Hay wunu [V] 3Hau ycraHoBute
KOHEYHOe 3HayeHue aHarnoroBoro Bbixoda, HakaTb knaeuwy Beog [¢'] Bsig, knaeuwamu [A] 3Hay unu [V] 3Hau
ycTaHoBUTe B okHe BbIXO[ 3HaueHne 000 nnu 001, HaaTb knasuwy Beog [¢'] BBifg. BHeluHuWii BUO MHAMKATOPOB B
pexume kannbpoBku Hyns u3obpaxeH Ha pucyHke 11.4.2.2.

FRanMopoBra KoHUE
WKanke! aHanoragord BEexois Homep Bexoga

Homep wpoBHA
NporpamMM1p OBaHnA

NAPAMETP
I NN I~
AN 2 e

. e © 3HaqeHMA:
HaqeHKMe MacliTabHom _?AB_":A"_ ~ ~ 000 - He coXpaHATb KanuipoBky
‘oethdhrUMeHTA i ,'_, I'_’ ,’_, ,'_,_ 2“' 001 - coXpaHrTE KanrbpoBky

Puc 11.4.2.2 BHeLUHWI BUA, UHOUKATOPOB Mpu KanuBpoBKe KOHEYHOro 3HauYeHWsl aHarnorosBoro Bbixoaa

B cooTtBeTCTBUM C MeTOAMKON N. 7.2.1.5 BLINONHUTE KanuMbpPOBKy BCEX aHANOroBbIX BbIXOA0B.

YCcTaHOBMTb Ha aHanoroBoM BbIXOAE KOHTponnepa (No MunnuamnepmeTpy) 3HaveHne pasHoe 0% - 0 MA ans
ananasoHa 0-5 unum 0-20 MA 1 3Ha4veHue 4 MA ans auanasoHa 4-20 MA.

YCTaHOBUTb Ha BbIXOAE KOHTpomnnepa (no munnuamnepMeTpy) 3HadeHue pasHoe 100% - curHan 5 MA ang
ananasoHa 0-5 MA 1 20 MA ans gmnanasoHa 0-20; 4-20 MA.

CoxpaHuTb 3Ha4YeHWs KanMbpPOBOYHbIX KOHCTAHT B 3HEProHe3aBMCUMON NaMsATU.

11.4.3 TecTupoBaHMe AUCKPETHbLIX BXOAOB

TecTupoBaHue ANCKPETHbIX BXOAOB npoBoanTb B pexume NPOTPAMMNPOBAHWE Ha yposHe 5 (npouenypa
03).
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Ha guckpeTHOM Bxoge KOHTpornepa OT MMuTaTopa (3agatyvka) curHanoB MofaBaTb CUrHanbl, paBHble 0B
(nornyeckuin 0), u 24 B (normndeckas 1).

B cootBeTCcTBMM C MeTOAMKON M. 7.2.1.5 BbINOMHWUTL KOHTPOSb BCEX AUCKPETHBIX BXOL4OB.

MopaBas Ha kaxabl AUCKPETHBIM BXOA KOHTpornepa curHan cHadvana 0B, a 3atem 24B y6egutbces, 4To 3TMM
CurHanam cooTBETCTBYIOT 3HadeHns 0 n 1.

11.4.4 TecTUpoBaHMe aHANOroBbIX BbIXOAOB

TecTupoBaHue aHamnoroBbiX BbIXO4oB npoBoautb B pexume [NMPOTPAMMWPOBAHUME Ha ypoBHe 5
(npouepypa 02).

AHanoroBble BbIXOAbl TECTUPYKOTCSA NPU TEX XKE UCXOAHbIX YCNOBUSX, YTO M YCNOBMSA KanMbpoBKU aHanoroBbiX
BbIXO40B.

B otnuune ot kanmbpoBKM, TECT aHarNoroBbIX BbIXOAOB MO3BONSET NPOBepuUTb PaboTocnocoBGHOCTL kaHana
aHanoroBoro BbIXoAa.

TecTupoBaHne NPOBOAMTCH B COOTBETCTBUMN C METOOMKOWN, N3NOXEHHOW B . 7.2.1.5.

11.4.5 TecTMpoBaHMe ANCKPETHLIX BbIXOAOB

TecTupoBaHue [UCKpPETHbIX BbixodoB nposoante B pexume [NMPOTPAMMUWPOBAHUWE Ha ypoBHe 5
(npouenypa 04).

TecTnpoBaHue NpoBOANTCS B COOTBETCTBUM C METOLAMKOW, M3NOXEHHOW B N. 7.2.1.5.

YctaHoBuTb no aucnnero 3ABOAHHA Ha kaxgom Bbixoge 3HauveHune koadduumeHTa cHavana 0000, 3atem
0001. PaboTy AMCKpPETHbIX BbLIXOLOB KOHTPOMMPOBATb MO COCTOSIHUIO AMCKPETHBLIX Harpy3oK, MOAKMIOYEHHBbIX K
KOHTponnepy.

11.5 BknioyeHue KOHTpornnepa B NoKanbHYI0 yrnpaBnsiloLyo ceTb

B nHdopmaumoHHyto ceTb koHTponnep MUK-52 cneayet Bknoyatk nocne nposepky paboTel KOHTponnepa Ha
06bekTe B aBTOHOMHOM peXnme.

®usmyeckas opraHusauma ceTu npeactasneHa B pasgene 5.2. Jlornyeckas opraHusaums ceTy npeactaBneHa
B pasgene 5.3.

Ons BkntoveHusa B ceTb nepentn B pexum NPOTPAMMUPOBAHUE 1 yctaHOBWTBL npouenypy «CUCTEMHble
napameTpbl» CM. ypoBeHb 6, npoueaypa 02. B cooTBETCTBUM C MPOEKTOM aBTOMaTM3aLMn yCTaHOBUTL CETEBOW afpec
KoHTponnepa. Heobxogumo cneauTb, 4TOObI y KaXOoro KOHTpOSfepa, BKMYEHHOrO B AaHHY CeTb, Obin CBOW
HENoOBTOPSIIOLMNIACA B APYIMX KOHTpONfepax ceTeBow aapec. Takke B AaHHOW npoueaype HeobxoauMo yCTaHOBUTb
CKOPOCTb CeTeBOro obmeHa u TaniM-ayT kagpa 3anpoca.

11.6 CoxpaHeHue nporpamMmMbl NONIb30BaTeNA U HACTPOEK B IHEProHe3aBMCUMOM NamMsATH

B npouenype coxpaHeHusi nporpamMmmbl NONb30BATENS M HACTPOEK B SHEProHE3aBUCMMOW NaMaTh (B pexume
NporpaMMMpoOBaHUs, YpoBEHb 8) NPOUCXOANUT COXpaHEHUE:

* YCTa@HOBMNEHHOINO KONMMYecTBa (PyHKUMOHANbHbIX OMNOKOB, KOMWYECTBA KOHTYPOB PerynupoBaHusi
(perynsitopoB), KonM4ecTsa NporpamMMHbIX 3a4aTyMKOB, @ TakKe KONMM4YecTBa Nofb30BaTeNbCKUX NaHenemn nHankaumm
1 yrnpasneHus,

* YCTAHOBIIEHHBIX TUMOB (PYHKLMOHANbHBLIX BITOKOB,

* 3anporpaMMMpPOBaHHbIX CBA3EN BXOO40B-BbIXOAOB (PYHKLMOHANbHBLIX GIIOKOB,

* YCTAHOBIIEHHbIX NApPaMeTPOB PYHKLMOHAMNbHbBIX OMOKOB.

Mocne 3anucyn WHOPMaLUUM B 3SHEProHe3aBWCHMYKO NaMsiTe (Ha ypoBHe 8) WM3MEHSITbCA MOryT nullb
cnegyioLme napameTpbl KOHTponnepa:

e onepaTvBHble nNapameTpbl, WU3MEHEHWEe KOTOPbIX MPedyCMOTPEHO C MNOMOLLbIO NULEBON NaHenu
KOHTponnepa - pexvMbl paboTbl PEryNAaTOPOB, PEXUMbI paboThl MPOrpamMMHbIX 3a4aTYUKOB, 3HAYEHME 3a4aHHOW TOYKM
perynstopa, 3Ha4eHue aHanoroBoro BbIXO4HOIo BO3AEeNCTBUSA perynsatopa B py4HOM pexunmve;

* napameTpbl PYHKLMOHAbHbLIX BITOKOB, U3MEHEHNE KOTOPLIX paspeLLeHo Ha YPOBHE 4;

* W3MeHeHWe napameTpoB yHKUMOHAmNbHLIX OnokoB no cetn (B pexume PABOTA n B pexume
NMPOrPAMMNPOBAHUE).

OcrtanbHble  napameTpbl  (CUCTEMHble,  (DYHKUMOHAsbHble  GMOKM,  KOHGUrypauusi, napameTpbl
(PYHKUMOHArNbHbIX BITIOKOB, M3MEHEHME KOTOPbIX HE Pa3peLLEHO Ha YPOBHE 4) - U3MEHSATb Hesb3sl.

MosToMy 3anuch MHGOPMALMM B B SHEProHe3aBUCUMYH MamMsATb (Ha ypoBHe 8) creayeT npoBoauTb NiLb
nocre TLWATeNbLHON OTNAaAKN CUCTEMbI YIIPaBEHNS.

11.7 Nopsipok pa6oThbl

11.7.1 Mepepn ycTaHoBKoW Ha 06beKT kOHTponnepbl MUK-52 pekomeHnayeTcs npoBepuTe B nabopatopuu.

Mepen npoBepkon ybeautbes, YTO Mogenb, mMoaudukauus M gpyrve napameTpbl Oroka KoHTponnepa
COOTBETCTBYIOT creLuundukauum 3akasa.

11.7.2 TMogknounTb KOHTPONMep K ceTu anektponutaHus. [lepertn B pexum «nporpaMMuMpoBaHue» Wt
BbINOSTHUTbL BCE TECTbI COrnacHo Tabn.7.5 pasgen 7.2.

[ns TecTMpoBaHWs aHanoroBblX U AWUCKPETHBLIX BbIXOAOB K KOHTPONNEpPY NOAKMOYUTE MMUTATOPbl Harpysku
(pesncTopbl) U 3anMTaTh 3TW Harpy3Kkun COrnacHoO Cxeme BHELLUHUX coeguHeHni (cm. pasgen 10).
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Ecnu curHanbl Ha aHanoroBoM BbIXOAE W3MEPSAKTCHA C NMOMOLLbLI0 LMEPOBOro BONMbLTMETPA, PEKOMEHOYEeTCS
napannenbHO N3MepuTENbHbIM LiENsM BONbTMETpa yCTaHOBUTbL eMKoCTb nopsgka 0,2-1,0 Mkd.

11.7.3 O6HynuTb KOHTponnep, ycraHosutb B pexvnme NMPOMPAMMUPOBAHUME B cucteMHbIx napameTpax
(ypoBeHb 6) Tpebyembli Ko (MoAenb) Moaynsi paclumpeHus. BBectn cornacHo npoekty aBToMaTtusauum Tpebyembie
YHKUMOHanNbHbIe 6nokn. B aTux dyHKUMOHaNbHbIX 6nokax ycTaHOBUTL MoandUKaTop, paBHbI Tpebyemomy umcny
BXOA0B. 3anporpammupoBaTh cBs3n 6r1okoB. HacTponTs napameTpbl 6110KOB.

Meperitn B pexum PABOTA, nocne 4ero npoBepuTb (PYHKUMOHMPOBAHME KaXAOro aHaroroBoro u
AVICKPETHOro BXoAa KoHTponnepa. [ns aToro oT UCTOYHUKA aHanoroBbIX U AUCKPETHBIX CUTHaMNOB nogaBaTh CUrHasbl
noo4yepeaHO Ha BCE UMEIOLLIMECH aHaNoroBble N AUCKPETHbIE BXOAbI KOHTpOIepa.

11.7.4 B nabopaTopHbIX YCMOBMKSAX, MOJMb3YSICb WCTOYHWKAMW CUTHana v M3MepUTENbHbIMK Npubopamu,
uenecoobpasHo NpPoBeCcTV kannbpoBKy aHanoroBbiXx BXOAOB W BbIXOAOB. [N 3TOro 4robbl NapameTpbl KanubpoBKu
COXPaHUNNCb, HEOBXOAMMO BbINOMHUTL NPOLEAYPY COXPaHEHUSA NapamMeTpoB B SHEProOHE3aBNCUMON NamATK.

11.7.5 OcrtanbHble npoueaypbl No NPOrpaMMUPOBaHNI0 MOXHO NPOBOANUTL NMBO B NabopaTopHbIX YCIOBMAX
(cobntogas npu atom TpeboBaHua n.11.7.4), nnbo HenocpeAcTBeHHO Ha o0bObekTe. [lepen BbINONHEHVWEM
nporpaMmmMupoBaHus yoeautbcs, 4to B pexume PABOTA OTCyTCTBYIOT OWMOKM M OTKasbl. AHaNOrMYHyH MPOBEPKY
cAaenaTtb Mocrne OKOHYaHWs NporpamMmMmnpoBaHuns.

11.7.6 Tlocne yctaHoBku OMNOKOB Ha OOBLEKT NpPoBepuTb WX (YHKUMOHWPOBaHWE, - CHayana B PYy4YHOM
pexume, 3aTeM B aBToMaTuyeckom. [1poBepuTb Takke BCe npoLeaypbl onepaTtuBHOro ynpaeneHus. MNpegsaputensHo
KoHTponnep nepesectu B pexxum PABOTA.

11.7.7 lMocne Toro, kak cMcTema ynpasrieHUst NOMTHOCTLIO OTMNaXeHa 1 B Hee He npeanonaraeTcs BHOCUTb
N3MEHeHUs, 3anucaTb 3anporpammMmmnpoBaHHy0 MHOPMaLMIO B SHEPrOHE3aBUCHMYIO NaMATb.
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12 TexHun4eckoe obcnyxuBaHue

12.1. MNpwn npaBunbHowW akcnnyaTaumu koHTponnep MUK-52 He TpebyeT noBceHEBHOIO OBCNYyXUBaHWS.

12.2. MNMepuognyHOCTb NPOPIUNAKTUYECKMX OCMOTPOB U PEMOHTOB KOHTpornnepa MUK-52 yctaHaBnvBaeTcs B
3aBMCUMOCTM OT NPON3BOACTBEHHBIX YCIIOBUIA, HO HE pexe ABYX pas B rog.

12.3. Mpu gnuTtenbHbIX NepepbiBax B paboTe pekomeHayeTcsi OoTKMyaTb KoHTponnep MUK-52 ot cetwn
3NEKTPONUTaHUS.

12.4. Bo Bpems npodunakTM4ecknx OCMOTPOB: MPOBEPSTb U YUCTUTb KabemnbHble 4YacTu CcoeauMHEHUN
(BckpbiTMe koHTponnepa MWK-52 He ponyckaetcs);, KNeMMHO-6MoYHbIE COeAVMHWUTENW, MNPOBEPSTb MPOYHOCTb
KpenneHns 6noka, MOHTaXHbIX XryTOB; MPOBEPSTb COCTOSAHME 3a3eMNAIOLLNX NPOBOAHMKOB B MECTaxX COeAUHEHWN.

12.5. Ouuctka npubopa: He ucnonb3ynte pactsopuTteny u nogobHble BellecTsa. [ns O4NCTKM YCTPOMCTBaA
nonb3ynTecb CMPTOM.

13 TpaHcnopTupoBaHue U XpaHeHue

13.1. TpaHcnoptupoBaHue koHTponnepa MWK-52 ponyckaeTcsa TONMbKO B yNakoBke MNpeanpuaTus-
M3roTOBUTENS U MOXET NPOM3BOAUTLCA NMoObIM BUOOM TpaHcnopTa.

13.2. MNpu nony4eHunn koHTponnepa MUK-52 ybeautbcsi B NOMHOM COXpaHHOCTM Tapbl.

13.3. Tlocne TpaHcnopTupoBaHua koHTponnepa MWK-52 HeobxogMmo BbiaepxaTb B MOMELLEHUM C
HOpMarnbHbIMW YCIOBUSIMU HE MeHee 6-TW YacoB, TOMbLKO MOCNE 3TOro NPOM3BECTU PACMAaKOBKY.

13.4. MNpepenbHbI CPOK XpaHEHWS - OOWH roA.

13.5. Kontponnepsl MUK-52 fomKHBI XpaHUTLCS B CyXOM OTannvMBaemMoM Y BEHTUNMPYEMOM NMOMELLEHUN MpK
TemnepaTtype okpyxatouero Bosgyxa oT -40°C po +70°C u oTHocuTenbHon BriaxHoctn oT 30 go 80% (6e3
KoHaeHcauun Bnaru). laHHble TpeboBaHUsS ABNSAOTCA PEKOMEHAYEMbIMMU.

13.6. Bo3gyx B nomelleHUM He [OMKEeH CoAepXaTb NbiMM U MPUMECUM arpecCUBHbIX NMapoB W rasos,
BbI3bIBaIOLLMX KOPPO3WIO (B YACTHOCTM: ra3oB, COAEPXKaLLUX CEPHUCTbIE COEAMHEHUS U aMMUaK).

13.7 B npouecce xpaHeHns nnm aKkcnnyaTaummn He KnaguTe Taxensle npegmeTbl Ha koHTponnep MUK-52 n He
noaBepravte ero HWKakoMy MEeXaHW4YeCKOMY BO3OEWCTBUIO, Tak Kak YCTPOWCTBO MOXeT aAedopmMupoBaTbCa U
noBpeauTbLCS.
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1 BBepeHue

HacToswee pykoBoactBo no akcnnyatauum (P3) npegHasHavyeHO ONS UCMOMb30BaHWSA 3KCMyaTauMOHHbIM
NnepcoHanom M MNpoeKkTaHTaMn 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 mukponpovreccopHble 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)»

NPUBOAMTCA OMMCaHWe cocTasa, (PYHKLUMOHAMNbHBIX BO3MOXHOCTEN N MHCTPYKLMS MO 3KChnyaTauum COOTBETCTBYOLLErO
KOHTponnepa.

Bo BTopom (B gaHHom pykosoactee P32) — «KoHTponnepsl mukponpoueccopHele MUK-51, MUK-51H, MUK-52,
MWK-52H (NMPMK.421457.005 P32)» - onuckiBaeTca bubnuoTteka dpyHKUMOHanbHbIX 6r10koB KOHTponnepos cepuin MUK-
51(H) n MUK-52(H).

2 bnbnuoteka pyHKLMOHANbHbIX 6510KOB
2.1 Obwme cBegeHUA
KonTtponnepel MUK-51, MUK-51H, MUK-52 n MUK-52H copgepxat 6ubnuoteky yHKLMOHAnNbHbIX GOKOB,
[OCTaTOYHYO AnA Toro, YTobbl peliatb CPaBHUTENBHO CIOXHbIE 3aJayn aBTOMaTUYECKOrO PerynnpoBaHnUs U MOTMKO-
NpPOrpaMMHOro yrpasneHus.

BubnuoTeka pyHKUMOHanNbHbLIX GNIOKOB YCNOBHO pasgerneHa Ha pasgens!, npyBeaeHHble 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,
JeneHne, KopeHb KBagpaTHbI, abcontoTHOe 3HaYeHue,
WHTErpupoBaHue, auddepeHuMpoBaHme C 3agepKon,
BbIYMNCIIEHNE BNAXHOCTU, SKCMOHEHTbI, Norapudgma
HaTypanbHOro n AeCATUYHOrO.

3 Jlornyeckue yHKUMOHanNbHbIE B6M0KK Jlornyeckoe U, mHoroBxogosoe W, nornyeckoe UJA,
MHorosxoaoBoe U, nckniovatowee UJA,
MaxopupoBaHue, Tpurrep, permcTp, BblgeneHue poHTa,
KoAMpOBaHWE N AeKoaupoBaHWe CUrHasnos.

4 ®yHKUMOHaNbHbIE BMOKM yNpaBneHus MuHuMyM, Makcmym, ckonb3silee cpeaHee, 3aaepxka,
nporpammon 3KCTPEMYM, OrpaHNyeHne, OrpaHNYeHNe CKOPOCTH,
nepeknoYvaTenb, NepeknoyaTens No HOMepY,
KoMnapaTop, Tanmep, CHETYUK, OQHOBMOPAaTOP,
MynbTMBMGPATOp, MMNynbcaTop, 6ok 3anoOMUHaHKS.

5 ®yHKUMOHaNbHbIE BMOKM ynpaBneHus ®dunbTp, MacwTabrpoBaHue, KyCOYHO-NMHENHASA
TEeXHONOrnYeCcKMM NpoLeccom YHKUMSA, yCTaBKa aHanoroBas, yctaBka BpeMeHMU,
nporpamMMHbIV 3agaTuunk, Tanmep-curHannsaTop
peanbHOro BpeMeHu, IMHEHOE N3MeHeHne napameTpa,
nonb3oBaTeNbCKas NaHerb, lornyeckas Laropas
nporpamma, 6510K CUHXPOHM3aLMN BPEMEHW.

6 ®yHKUMOHaNbHbIE O6MOKM perynaTopos Perynsatop aHanorosbIn, perynsatop KackaaHbln,
perynaTop UMnynbCHbIN, perynsaTop aHanorosbl ¢
pacLUMpeHHbIMU PYHKLUAMWU, PErynAaTOp MMMNYIbCHbIN C
pacLUMpeHHbIMU PYHKLUAMKU, aHaNoroBbIv genbTa-
perynaTtop, UMNynbCHbIN AenbTa perynsatop, KOPpekTop
OWHAMUYECKNA, KOPPEKTOP CTaTUYECKUN.

7 ®yHKUMOHaNbHbIE OMOKM ynNpaBneHns Bnokn «ecnny», «torga», 6ok COCTosHUIA, ycTaBka
COCTOSIHNEM ONCKPETHasi, BbIOOP N3 MHOXECTBA, OETEKTOP.

YacTb GMONMOTEYHbIX (YHKLMOHAmbHLIX GMOKOB BbIMOMHAET 0COBYI0 3adadvy. OHM CBA3LIBAOT annapaTtHyo
YacTb KOHTpOfiepa C OCHOBHOM Maccol (PyHKUMOHambHbIX GrnokoB. K aTUM «CBA3HbIMY» (DYHKLMOHAbHBIM Briokam
OTHOCATCA: (DYHKUMOHArbHblE GIOKM BBOAA M BbIBOAA aHANOroBbIX U AUCKPETHLIX CUrHamnoB, (oyHKLMOHamNbHbIe 6roKu
o6CcnyXMBaHUA NMLEBOV NaHenu, yHKUMOHamnbHbIe 6r10KM Npuema 1 nepeaayy CUrHanoB Yepes NHTepdercHbIN kaHar,
a Takke BGroKM CBSI3V 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



OO0 "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 obecneyeHnss KOHTponnepa onpeaensieT Bepcnto bubnuoTekn anropmTmMoB, KOTOPYHO OH
nopaepxueaet. Bepcusa Nel 6ubnuotekm anroputmoB koHTponnepa MUK-51 sensetca 6asoson 6GubnuoTtekon u
BkMtoyaeT B ceba 68 dyHkumMoHanbHbIx 6rokoB. Kaxgas nocnegyiowas 6ubnuoTteka BkntoyaeT B ceba Bce
yHKUMOHanbHbIe Gnokv npeapiaywen, a Tawke Hosble FBD-6noku. NameHeHnsa B Bepcusax GubnuoTteku anroputmos
npvBeaeHbl B Tabnuue 2.2.

Tabnuvua 2.2 — dyHKUMOHaNbHbIE BIIOKM 1 COOTBETCTBME NX BEPCUAM NPOrpaMMHOro obecneyexHms.

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

THEN(81) — Torga

STATE(82) — briok cocTosiHuiA

dSET(83) — YcTaBka AnckpeTHas

CASE(84) — Bblbop 13 MHOXecCTBa

45 3 EXP(72) — Bnok BbIMUCNEHUSI SKCMIOHEHTHI

LN(73) — Brnok BbluMCneHns HaTypanbHoro 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 nsmepeHust 4YacToTbl C pe3epBUpoBaHmeM

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

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

2.2 MNMporpammupoBaHue (PyHKLMOHaNbHbLIMM Gnokamm

[Mporpamma nomnb3oBaTens COCTOUT M3 OTAENbHbIX 3BEHbEB — (PYHKLMOHanNbHbIX OMOKOB, NpPeACTaBNSOLWMNX
coboW TOT NN UHOW anropuTM, o6beanHeHNe KOTOPbIX NO3BONSET aBTOMAaTU3MPOBaTb TEXHOMOIMYECKMI NpoLecc.

Cnctema nporpaMMMpOBaHUS peannsoBaHa B COOTBETCTBMM C TpeboBaHuamu ctaHpapta MexagyHapogHown
OnektpoTtexHnyeckon Komuccmmn (MIK) IEC 61131-3 n npegHasHaveHa Ans paspaboTkm nporpamMHoro obecnevyeHus
npefHasHayeHHoro pAnd cbopa p[aHHbIX WM yMpaBneHWs TEXHOMOMMYeCKMMU MpoueccaMu, YTO  BbIMOMHAETCS
nporpaMMmpyemMbiMU KOHTPOMEPamMm.

B kavecTBe A3blka MPOrpamMMMpOBaHNA B CUCTEME peann3oBaH 53blK (PYHKLMOHaMbHbIX BNOKOBbLIX AnarpaMmm
Function Block Diagram (FBD), npepoctaBnsiiowni nonb3oBatento MexaHn3M OOBLEKTHOTO  BU3yarbHOro
nporpaMMmMpoBaHUS.

Bonee nogpobHo B pasaenax 4 u 7 pykooactea [TPMK.421457.005(006,008 u 009) P31 npefcTtaBneHbi:
* 3aja4u, NpaBuia u BO3MOXHOCTU KOH(UIYPUPOBaHWS,

* NOPSJOK 06CNyXMBaHMA PyHKLUMOHAnNbHbBIX GITOKOB,

* TEXHOMOrMYECKoe NporpaMMMpoBaHne PYHKLMOHaNbHbIMKU Griokamu,

* HaCTpolKa 1 KOHTPOJs1b BXOAOB-BbIXOA0B GrIOKOB U NapameTpoB.

Mpy nporpamMmmMupoBaHnm yHKLMOHaNbHBIMKU 6r1okaMn AelcTBYIOT NpaBuna:

* byHKUMOHanNbHBIM GnokaM npucBaMBalOTCA MOPSIAKOBbIE HOMepa, KoTopble waeHTUdMUMPYIOT Onok B
cnucTeme, a Takke onpeaensoT o4epeaHOCTb BbINONHEHUS GIOKOB B NpOrpaMMme;

* PyHKUMOHaNLHOMY GrTOKy MOXET ObITb NMPMCBOEH N0OOIN NOPSAKOBLI HOMEP, HO HE JOMKHO GbiTh Npobenos
W HaknagaHui B X Hymepaumu;

* B OIHOW nporpamMmMe pyHKLMOHanbHble 610K1 0QHOTO 1 TOro XKe TUMa MOXHO MCMOMb30BaTb MHOTOKPATHO;

* He MOXeT ObITb CBOGOAHbBIX (HEMOAKMIOYEHHBIX) BXOA0B (hYHKLMOHANLHOro 6roka, Kaxabli He NOOKIH0YEHHbIN
BXO[ MpVBeAET K OCTAHOBKE KOMMUMALMU NPOrpaMMbl, U Takasi nporpamMmma He ByaeT UCNONHATLCS noka cBa3b He byaeT
co3faHa unm BoCCTaHOBIEHA;

* [OMycKalTCsi CBA3M BXOOOB M BbIXOAOB Ntoboro Tuna, T.K. npeobpasoBaHue TWUMOB OCYLLECTBNSAETCA
aBTOMaTUYECKN.

U3 aTtnx npaBun UMEKTCA cnegyruime UCKNYeHna:

* Ona HEeKOTOopbIX ¢)yHKU,I/IOHaJ'IbeIX OnokoB MMeeTcs OorpaHn4yeHme Ha KpaTHOCTb UX WUCNONb30OBAHUA B
npegenax ogHOro KoHTposmnnepa. Tak, naHenb nonb3oBaTens, I'IVIﬂ-perynﬂTop, ﬂpOFpaMMHbIIZ 3aJaTtyuKk 1M nowlaroBas
norn4yeckasa nporpamma MoryT Mcnonb3oBaTb 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 06LLEeM criydae o6o3HavalTesa cneayowmmM obpasom:

npecpukcUMA_CYDPDPUKC wunu npecdmkcMMA.CYPPUKC

B vacTtHoM cny4vae npedukc n/vnu cyddukc 0603HaYeHUst curHana MoXxeT OTCyTCTBOBaThb. Hanpumep:
npecbukcUMA uvnn UMA_CYPDOUKC wunu UMS.

Mpedmkec obosHavaeT TMn curHana. Hanpuvmep, AWCKPETHbIN, aHanoroBbl, BPEMEHHOW, YMCNOBOW M T.M.
Mpecukc BBOAMTCA nNepel UMEHeM CTPOYHbiMM OykBamw. Tunbl NpeduKcoB, MCMONb3yeMblX Mpu 0603HaYeHUn
curHanos, npvBeneHbl B Tabnuue 2.3.

Cydbumke ykasbiBaeT Ha BcmomoraTeflbHYl0 WM OOMOMHUTENbHYI0 MHOpMauMio o curHane. Hanpumep,
rMcTepesnc, MUHUManbHOE WM MakCMmanbHOe 3HayeHne curHana u T1.n. Cyddukc ykasbiBaeTcs Mocrne WMeHM
NponMMCHbIMM BykBamM nocne cuMmBsona nogyepkmeanHns. Tunbl cyddukcos, ncnonb3yemMbix Npy 0603HavYeHnn CMrHarnos,
npvBeneHbl B Tabnuue 2.4.

Umsa (kopeHb) BXOOHOMO WNW BbLIXOOAHOTO CUrHana, napameTpa ykasblBaeT Ha ero (yHKLMOHanoHoe
Ha3HadeHue. Hanpumep, cbpoc, nyck, Bxon, BbiIXoA, 3aJaHHOe 3HadeHue, nepuvod BpemeHu u T.n. Mpu o6o3HaveHun
MMEHMN CUrHana Mcnonb3ylTca NPonucHble Bykebl. IMa curdana unn napameTpa MOXEeT COCTOSATb U3 HECKONBbKUX MMEH C
pasgenutenem (noavepknBaHvem) nnm 6e3 Hero. Tunbl UMEH CMTHaNOB NpuBedeHsl B Tabnuue 2.5.

[na obo3HayYeHns HEeCKOmNbKMX OOHOTUMHbBIX CUTHANoOB W MapameTpoB WCNOMNb3yeTCcs MHAeKcauus: Hanpumep,
SP1, SP2, T3, TM1, TM4, IN1, IN2, OUT1, OUT2 wurT.A4.

Mpumep 0603Ha4YeHUA CUrHaNoOB U NapamMeTPoOB:

dDN - AVCKPETHBIA CUrHar, ykasblBaloLmin Ha YyMEeHbLUEHNE curHana,

dERROR - OVCKPETHBIN CUrHan 0 Hanu4um ownbKku,

dMAN - AVICKPETHBIW CUrHar, yKasbiBatoLLMn Ha PYYHON PeXuMm,

dOUT_L - ANCKPEeTHBIN CUrHarn, ykasblBaloLwWwuini Ha MMHUManbHoOe 3Ha4YeHne BbIXOQHOro napameTpa,
dRESET - ANCKPeTHBIN curHan cbpoca,

eINP - AVICKPETHBI BXOAHOW cuUrHar, obpabaTtbiBaeMblivi MO OpoHTY,

tFLT - aHanoroBbI NapameTp — Bpems punbTpa,

nINP - YACNOBOE 3HayeHue, Hanpumep, Homep Bxoaa,

OUT_H - aHanoroBbIV NapameTp, orpaHMYeHne Bbixoda (MakCcumanbHoe 3Ha4YeHue),
INP2 - aHaroroBbI NapameTp, 3HaYeHne 2-ro Bxoaa,

GAINS - aHanoroBbIV NapameTp, KO3 UUNEHT ycuneHns 5-ro Bxoga cymmaTopa.

Tabnuvua 2.3 - MNepeyeHb NperKCcoB, NCNOMb3yEMbIX B HAa3BaHUAX

Mpeduke HanmeHoBaHue dopmaT AaHHbIX Ha3HauyeHue
d Digital Llenoe ctaHgapTHoe OunckpeTHbINn curHan
e Edge impulse Llenoe ctaHgapTtHoe 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, MCNONb3YEMbIX B HA3BaHUAX

Cydhdukc HaumeHoBaHue HasHa4yeHune
_DIS, DI Disable 3anpet
_EN Enable PaspelieHune
_EXT External BHeLwHWi
_H, _h,.h High Makcumym
_HYS, .hys Hysteresis ncTepesnc
L, 0 Low MuHMMYyM
M, M,.m Master MacTep, BeayLumm (Ana perynsatopos)
.max Maximum MakcrmanbHoe 3HayYeHune
.min Minimum MuHnMarnbHoe 3HayYeHve
rate, .r Rate CkopocTb; 4YacTtoTa
.rng Range [nanasoH
_S, .S, s Slave Begombii (ans perynsatopos)
_VAL, _V,.V Value 3HaveHue
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Tabnvua 2.5 - MNepeyeHb Ncnonb3yembiX UMEH BXOAHbIX, BbIXOAHbIX CUrHANoB U CBONCTB (PYHKLMOHAIbHBIX GITOKOB.
Umsna HanmeHoBaHue Ha3HaueHue
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 Howmep 6noka koopaunHaT 3agaHun 1rp
BL.TM2 Block Timer 2 Homep 6rioka koopavHaT 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 HanpasneHue
DIS Disable OTKNO4YUTL
DISP Display Avcnnen
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 JlokanbHbIN
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 [nana3zoH
RATE Rate CKkopocTb, 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 Bpems gnddepeHumpoBaHus
Ti Td Bpems nHTerpnpoBaHus
™ Time Bpewms; nepvof BpeMeHu
TOKEN Token MpusHak
TRK Tracking CnexeHve
TYPE Type Tun
uUpP 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 BbIXOAHbIE CUrHanNbl KOHTpornepa MoryT 6biTb TONbKO ABYX BUAOB -
aHanorosble U AWNCKPeTHble, PYHKUMOHamnbHble Oroku paccuynTaHbl Ha ob6paboTKy curHamnos, 4TO MMetoT 6onblune
pasHoobpasus.

Hannune 6Gonee pasHoOOOpasHbIX CUrHamoB CBA3aHO C ABYMsS obcTosTenbcTBamu. Bo-nepsbix, B cocTaBe
6nbnuoTtekn ectb yHKUMOHasbHbIE OnOKKU, CBA3AHHbIE C OTCYETOM pearnbHOro BPeMeHW (TalMepbl, NMporpaMMHble
3a4aTyMKM U T. M.) U CO CHETOM 4Yncna cobbiTui (cHeTumkn). Bo-BTOpbIX, Kak ykasbiBanock B Nn. 4.3.1 (CM. pyKOBOACTBO
MPMK.421457.005,006,008 u 009 P31), napaMeTpbl HACTPOWNKN PYHKLMOHarbHbIX GNIOKOB 3a4atoTCA C MOMOLLbIO CUrHANoB
Ha ero HacCTPOeYHbIX BXOAaX, a napameTpbl HACTPOWKK, C TOYKM 3peHus nx chopmaTa, umetoT bornbluoe pasHoobpasue.

B Tabn. 2.6 npeacrtaeneH MNOnHbIN nNepeyeHb curHanos, obpabaTbiBaemblx yHKUMOHanNbHbIMK 6nokamu. B
CBAA3NW C Tem, YTO napameTpbl HACTPOMKM MOryT 3a4aBaTbCA aHAMOTMYHBIMW CUrHanamu, nocTynawwuMi Ha
HacTpoeyHble BXOAbl PYHKUMOHAsbHbLIX 60KOB, B Tabnuue He AenaeTcs pasnuuns Mexagy curHanamv v napameTpamu
HacTpoviku. B Tabnuvue 2.6 ykazaH MakcuMarbHbI AMana3oH U3MEHEHUS CUMrHanoB. B KOHKpPETHOM (pyHKLMOHaNbHOM
6noKke 3TOT Ananas3oH MOXeT BbITb OrpaHNYeH: Hanpumep, BbIXOAHOW CUrHan gyHKLMOHanbLHOro 61oKka perynmpoBaHns
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
obcnyxuBaeTcsa o6LEenpUHATEIM HAOOPOM TUMNOB AaHHbIX. B Tabnuue 2.6. npeacrtaBneHsl HA60OP TUNOB AaHHbLIX A3blKa,
MCMNonb3yemblX Npy peann3aummn MyHKLUMOHaNbHbIX O6r10KOB.

Tabnuua 2.6 - Tunbl AaHHbLIX.

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 anvHHoe -2147483648 ... 2147483647 4 6awnTta 2 peructpa
BelecTBeHHOE -3,4x10 7 . 3,4x10 ¢ 4 Gaiita 2 peructpa

* MpumeyaHne. [OQuanaszoH M3MEHEHMS TUNOB [AdaHHbIX Ha JWLEBOM MaHenuW KOHTPONnepa orpaHn4eH
COOTBETCTBEHHO 4Yncrnamm ot —9999 fo 9999. B cBA3N C 3TUM HEKOTOpblE CUrHasbl TaKkkKe OrpaHUYeHbl B AuanasoHe -
9999 — +9999.

CooTBETCTBME TUMOB AAHHbIX, TUMOB CUrHANOB M NAPaMeTPOB HACTPONKN (PYHKUMOHANbHBLIX BJTOKOB NpMBEAEHO
B Tabnuue 2.7.

Tabrnvua 2.7 - COOTBETCTBME TUMOB AAHHbIX, TUMOB CUIrHAINOB 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 Owml 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 NapamMeTpoB 3a4aeTcs ANana3oHoM BPEMEHW KOHKPETHOO (pyHKLMOHanNbLHOro 6rioka
(4acbl, MUHYTHI UM MUHYTLI, CEKYHbI COOTBETCTBEHHO).

B npouecce BbIYMCNEHMWI 3HAYEHWUS] CUTHANOB U NapaMeTPOB KOHTPOMIiepa aBToMaTUYecKy OrpaHu4MBaoTCs
[1anasoHOM 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 GYHKUMOHANbHbIX GNOKOB, Kak perynsatopbl,
CymMMaTopbl, 3aAaTyukn, MHTerpaTopbl 1 T. 4. K aHanoroBbiM curHanaMm OTHOCATCH Takve napameTpbl HACTPOMKM, Kak
npepensl cpabaTbiBaHNs KoMnapaTopa, YpOBEeHb OrpaHudeHns u T. nN. HecmMoTps Ha TO, YTO Ha aHanorosbIX BXodax v
BbIXOAAX KOHTponnepa curHan MeHsietcs B guanasoHe 0-100% Ha Bbixoge (PYHKLUMOHAmMbHbIX GrOKOB aHanorosbIn
CUrHam MOXeT U3MeHATbCS B Ooree LUMPOKOM AvanasoHe — B AuanasoHe COOTBETCTBYHOLMX TUMNOB AaHHbIX. JTO
no3BorseT, HanpuMep, ckrnagelBaTb ABa 4WCHa, Kaxaoe u3 KoTopblX paBHO 90% Lwikanbl, 1 Ha BbIXOAE CymmaTtopa
nony4atb NpasBuibHbIA pe3ynbTaTt. Ecnu pesynbTaT Kakux-nmbo BbIYUCIEHWIA OKasbiBaeTCs Oosblue YCTaHOBMEHHOro
TUNa JaHHbIX, TO CMrHan Ha BbiXxoAe PyHKUMOHanLHoro 6noka 6yaet uHamumuposats «Overflow»

BpemeHHble curHanbl PopMUPYIOTCS Ha BbIXOAE TalMepoB, MPOrpamMmMHbIX 3a4aTYnKkoB, 04HOBNMOPaATOPOB U T.
n. YHKUMOHanNbHbIX 6nokoB. K BpeMEeHHbIM curHanam OTHOCHATCA Takue napameTpbl HacTPOWKW, Kak MOCTOSIHHble
BPEMEHM, NPOTAXKEHHOCTb yYacTka, BPEMS BbIAEPXKKM U T. N. B kOHTponepe npegycMOTpeHbl YeTbipe pasMepHOCTH ANg
BPEMEHHbIX CUIHaroB: AecsATble OONW CeKyHA, CeKyHAbl, MUHYTbl M 4Yackl. KOHKpeTHas pas3MepHOCTb onpegensertcs
COOTBETCTBYIOLUMM TUNOM (pyHKLIMOHanNbLHOro 6noka (cm. tTabn. 2.7).

[ns BpeMeHHbIX CUTHaNnoB MUHUMAIbHBIV LLAr U3MEHEHUSI U YCTAHOBKN B AENCTBUTENBHOCTU peannsyeTcs,
TOMbKO ecnu 3TOT war 6onblue BpeMeHN Lukna, C KOTopbIM paboTaeT KoHTponnep, To ecTb = 0.1 cek.

YucnoBble curHanbl — 3TO CUrHamnbl Ha BbIXOAe CHeTYMKa unu Apyrmx yHKUMOHamnbHbIX 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  6oKaMKn, CBA3aHHBIMW C MepekrnioyeHnem curHanoB. OgHako AWUCKPETHbIMW MOryT OblTb K
napameTpbl HaCcTpoWkn. Hanpumep, AUCKPeTHbIe curHanbl B oyHKLMOHaNbHOM 61i0Ke 3agaHuns onpeaensioT, AorKHa N
BbIMOMHATLCA CTaTuyeckas u AnHammyeckas 6anaHcuposka.

MacwTtabHbIn KoadhduLmeHT — 3TO NapameTp HaACTPOMKM psaa PyHKUMOHanbHbIX 6rokos, roe Tpebyetca
mMacliTabmpoBaHue curHanoB. Tak, 3TOT kKoahdULMEHT Ucnonb3yeTcs B PYHKUMOHANbHbBIX 6nokax aHanorosoro BBoga 1
BblBOAA, CYMMUPOBaHUS ¢ maclutabuposaHnem u T. n. KoadduruneHT nponopumoHanbHOCTU NCMNOMb3yeTcsl 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 HacTPOWKU YHKUMOHaNbLHOro 6roka MMMynbCHOro BbIBOAA. OTOT
napamMeTp 3agaeT MUHUMarbHYO ANUMTENbHOCTL UMMYNbCca, POPMMPYEMOro NMMNYbCHLIM PerynaTopom. AnvtensHocTb
MUMMynbca OTCYNTLIBAETCH B AECHATLIX AONSAX CEKYHADI.

TexHu4eckne 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 KOHMWrypMpoBaHUM YHKLMOHAMbHBIX GfIOKOB Pa3HOTUMHOCTbL CUIHANOB Ha COEAMHSIEMbIX BXOAaxX He
ABNSAETCS NPenAaTcTBMEM ANA UX coeAuHeHuns. EQMHCTBEHHO, YTO HEOGXOAMMO MpY 3TOM YYMTbIBaTh - 3TO B3aMMHOe
COOTBETCTBME AManasoHa U3MEHEHUs PasfuYHbIX CUTHANoB.

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

B3anmHOe COOTHOLLEHME MMEEeTCS He TOMbKO MeXAy HernpepbIBHbIMU CUTrHanamu, HO U MeXay HenpepbiBHbIMM
curHanamu, ¢ OAHOW CTOPOHbI, W AUCKPETHbIMU € Apyron. Ecnu, Hanpumep, Bxod cymmaTopa CBsi3aTb C BbIXOOOM
nornyeckoro yHKUMOHanbHoro 6noka, To Npy N3MEHeHUW CurHana Ha BbIXo4e MOCMeAHero C Hyns Ha eauHuULY curHan
Ha Bxofe cymmaropa byaeT AUCKpeTHO naMeHaTbes ¢ 0 Ha 1 (eguHny unm %).

B3anMHOe cOOTBETCTBME pasnMyHbIX CUrHaNoOB 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 (npuemHuk) | Ananorosbin, 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 N=0,npmD=0
N=1,nmD=1

HAuckpeTHbin, D D=1,mpmnX>0 D =1 npn nobom T D=1,npuN>0 D=D

D=0,npn X0 D=0,npuN<=0
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3 ®PyHKUMOHanNbHbLIE GFIOKM BBOAA-BbiBOAA

3.00 NOP(00) - NMycTon byHKUMOHANbHbLIN GIOK

Ha3HaueHue
®PyHkumoHanbHbIn 6nok (puc. 3.00.1) npumeHsieTcs Ansa 3anonHeHus Npobenos B Hymepauny yHKLUMOHaNbHbIX
6nokos.
NOP(00)
NOP

PucyHok 3.00.1 —®yHkyuoHansHas cxema b6roka NOP(00)

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

lMocmaHoeka 3ada4u: CyllecTBylolasa 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 — lMpumep ucrnonb3osaHusi brioka NOP(00)
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3afelicTBoBaHbl 6e3 npobenos B Hymepauumece 6Gnokun ot 1 go N. [auHbil npoben 3aMeHseM MyCTbiM
PyHKUMOHAMNbHBLIM 6IOKOM.
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
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3.01 LAN_SV(01) - UHTepdemcHbIN cynepBM30p (AucneTyep 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” o1 | 01 dEM
105 Blk_Nodeti- - - - - .- - - > >
o e s g 02 dEg2
| 08 Noded [ - O3dE[r3
09 Bk Node2. ... ..., >
‘ ------- -:13 gl?f;“nﬂa; o 04 dELI’-‘l
15 odes” " oo m LAN SV s | 05 dE[r5
1 P — >
13 Blk_N odeS! = 05 dEﬂ-G
o7 | 07 dEn7
[ 1 @ | 08 dE8
119 Bik Nod=s ™) g
st
+ 2Tcken_Time!
L 3qNode

PucyHok 3.01.1 - ®yHkyuoHanbHas cxema broka LAN_SV(01)

OnucaHue dyHKLMOHanNbHoro 6noka

YctaHoBka napameTtpa dMASTER = 1 nepeBoguT AncneTyep CETU B aKTUBHOE cOCTosiHUE. [py aTom dyHKUMIO
macTepa nepefayn gaHHbix 6epeT Ha cebsa KoHTponnep, U, TeM cambiM, WCKMOYaeT napannenbHbin onpoc Apyrumun
nporpaMMHbIMU NMPOOYKTaMU.

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

Mocne nonyyeHusi COoBLLEHNA UHMLMALIMM PACChINIKM AaHHbIX YCTPONCTBO nepefaeT AaHHble 6noka LAN_OUT
B ceTb. Bce ycTpolicTBa, 3anporpaMMypoBaHHbie Ha Npuem aTux coobLlieHuii ¢ nomolubto 6noka LAN_IN npuHumatoTt
3TW JaHHble.

Cnucok napameTtpoB coaepxuT agpeca yctponcts (NODEN) n Homep (Blk_NODEmM) 6nokos LAN_OUT aTtnx
YCTPOWCTB, AaHHblE KOTOPbIX AOIMKHLI MEPUOAUYECKN nepepaBaTbCca B ceTb. KomvyecTBO yCTPOMCTB, MPUHUMAIOLLMX
yyactve B 3annaHupoBaHHOM obmeHe coobLLeHnaMU Ha 3a4aHHbIn MOMEHT, 3agaeTtcsa napameTpom gNODE.

Opyrum  ycTpomncTeam, MOAKMIOYEHHBIM K CeTw, npenocTaBnseTcs  BO3MOXHOCTb  MOCINKN
«HEe3annaHMpOBaHHbIX» COOBLLEHNIN B MHTEPBane BpeMeHy Mexay nepegadamm 3annaHMpoBaHHbIX COOBLEHWI.

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), UTO yNy4LUMT NPOMYCKHYH CNOCOBHOCTbL CETU.

Ha Bbixogax dERR(n) yctaHaBnuBaeTca «1» eCnu KOHTpoOnnep C CeTeBbiM afpecoM «n» He OTBETUN Ha

3anpoc.
Bxoapl, napameTpbl 1 BbIXxoAbl 6rioka npeacTaBneHsl 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 |
v - -
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 nepegatoLLlero UCTOYHUKa

NODEL 1-255 0 (koHTponnepa ¢ 6riokom 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 --/l--
08 NODE3 1-255 0 --/l--
09 Blk_NODE3 1-99 0 --/l--
10 NODE4 1-255 0 --/l--
11 Blk_NODE4 1-99 0 --//--
12 NODE5 1-255 0 --/l--
13 Blk_NODES5 1-99 0 --/l--
14 NODE6 1-255 0 --/l--
15 Blk_NODE6 1-99 0 --/l--
16 NODE7 1-255 0 --//--
17 Blk_NODE7 1-99 0 --/l--
18 NODES8 1-255 0 --/l--
19 Blk NODES8 1-99 0 --/--

Bbixoabl

01 dErrl 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 dErr4 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 3adadyu: Heobxogumo nepepatb 3HaveHve c dyHKUMoHanbHoro 6roka SP(53)_03 B gpyron

KOHTponnep (¢ nopsakoBbiM Homepom 10) no nHTepdency.

PeweHue:

UHmepgelcHbIl
cyrnepsusop.
brok
rnpumeHsiemscsi
ons obecrieyeHusi
obmeHa Mexoy
npubopamu

http://www.microl.ua

01 dMASTER=0
02 TaKER_TIME 31
03 qMODE=T

04 NODE1=10 0z
05 Blk_NODE1=2

05 NODIE2=0 03
07 Blk_NODE2=0

05 NODES=0 04
03 Blk_NODES=0

10 NODE4=0 s
11 Blk_MODE4=0
12 NODES=0 0&
15 Blk_NODES=0
14 NODEG=0 or
15 Blk_NODE6=0 |

16 NODET=0
vﬁ Elk_NODET=0

LAN_SV/(01) 1

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

01 EP=11.5

NP1 1

AHarnozoeasi

UHmepgbelicHbIl 8usod.

ycmeaka. briok
brok npumeHsemscs 0ns

el nepedayqyu OaHHbIX M0
onsi ebl0ayu P
cemu
aH/10208020
cuzHana

PucyHok 3.01.3 — lMNpumep ucnonb3osaHus broka LAN_SV(01)
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3.02 DIN_FRQ(02) - YacToTHbIM BBOA,

HasHaueHwue
®PyHKUMoHanbHbIN 6ok (pucyHok 3.02.1) npuMeHsieTcs Ansa cBA3v yHKUMOHaNbHbLIX B61I0KOB € annapaTHbIMK
cpeacTBamy AMCKPETHBIX BBOAOB, @ MMEHHO AnckpeTHoro BBoda 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 gsoda DIN_FRQ(02)

OnucaHune dyHKLMOHanNbLHOro 6noka

®PyHKUMOHANbHLIN BMOK NpUMEHsieTCs AN onpefderneHvus 4acTtoTbl MMMYNbCOB, KOTOpble MOCTyNawT Ha
anckpeTHbin Bxog (DI1 wnu DI2). Homep auckpetHoro Bxopaa (DI) ykasbiBaetcst napametpom nINP. MuHumanbHas
YacToTa BXOAHbIX MMMYMbCOB 3agaeTcs napameTpoM FRQ.e. MakcumanbHas YactoTa BXOAHbIX MMNyNnbCcoB He bonee 50
.

MapameTpsbl 1 Bbixoabl 6noka npeactaeneHsl B Tabnuue 3.02.1.

Tabnuua 3.02.1

MapameTpbl — BbIXOoAbI
No Owana3oH 3Ha4yeHue no Ha3Ha4yeHue
O603Ha4eHune -
3Ha4YeHUn YyMOJT4aHUIO
MapameTpbl
01 nINP 1,2 1 Homep 4acTOTHOro ANCKPETHOro BXxoaa
02 FRQ.e BellectBeHHOe 0.01 MuHuMmanbHas YactoTa
Bbixop
01 [ FRQ | BeuecTsenHoe | | YacToTa uMnynbcos

Mpumep npumeHenus (%\Microl\Alfa 2.0\examples\fbd_02.fbx)
lMocmaHoeka 3adayu: HeobxooMMO W3MepsATb Tekywylo 4vactoTy (0-25I'u) nogaBaemylo OT AaTtumka pacxofa,
cmacwtabuposaTb B BbixogHou curHan 0-10 n/c n BbiBECTM Ha naHenb uHavkauumn 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 GrOK AO6GaBNeH HauMHasi ¢ Bepcum npowmnBku 51.62.

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



OO0 "AMTOPI™" +7(4722)40-00-02 amtorg.com.ru

15
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 - ®yHKyuoHanbHas cxema broka MiHmepgelicHo2o egoda LAN_IN(03)

OnucaHune dyHKLMOHaNbHOro 6rnoka

Ecnu kakne-nnbo dyHKUMOHanNbHblE GOKM OOHOrO KOHTpossfepa AOIMKHbI MPUHMMAaTb CUrHambl OT ApYroro
KOHTpOnnepa, ux BxoAdbl MO CTaHAAPTHOW KOHMUrypauum 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-BbiBoAaA. Kaxapbli KOHTpONnnep MOXeT nepeaaBaTh B CETb NMPOM3BONbHOE KONMMYECTBO CUTHArOB.

MapameTpsl 1 BbixoAbl 6roka npeacTasneHsl 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 nBLOCK 0-99 0 MopsiakoBbIN HOMep YHKLMOHaNbLHOro 6rioka

(nctovnmka) 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 — o6meH paboTaer.

02 | OUT 1 * Bbixog 1
03 | OUT_2 * Bbixoa 2
04 | OUT_3 * Bbixoa 3
05 | OUT 4 * Bbixon 4
06 | OUT 5 * Bbixoa 5
07 | OUT 6 * Bbixog 6
08 | OUT 7 * Bbixog 7
09 | OUT_8 * Bbixon 8
10 | OUT 9 * Bbixoq 9
11 | OUT 10 * Bbixoq 10
12 | OUT 11 * Bbixog 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
02 nDENY=10 o 04 nTVPE_3=2 o1
cueHaros ¢ Opyaux 04[O0T_3 O d3p. EFieG 8bi800a Ha rnaHersib
os[O0T_4 0F JLED1=0
HPU6Op06 9 @l 05 nELOCEK=2 usﬁ_s 07 dLEDO2=0 gz’;mga(z-’ej:jfa
IO | apgon osffSAE02072 oof 2H21
04 P_1=0. s OUT_T 10 DIEP_2=0. cueHarsios
23| OLUT_& 11 DIEP_3=0.
0| alT_3 12 =P=0.
03MER_I=0. |y [AIT 10 0%
12 [O0T_1
13 [O0T_12
= ==

PucyHok 3.03.2 — lMpumep ucrnonb3osaHus 6rioka LAN_IN(03)
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3.04 LAN_OUT(04) - UHTepdenCHbIN BbIBOA

HasnauveHue
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 - ®yHkyuoHanbHas cxema broka uHmepgbelicHozo ebigoda LAN_OUT(04)
OnucaHune dyHKLMOHaNbHOro 6noka
Ecnn BbiIxogHble curHambl KakuMx-nMbo  pyHKUMOHanNbHbIX GNOKOB AOMKHbI NepedaBaTbCsi B Apyrue
KOHTPOMMepbl, COOTBETCTBYHOLWMNE BbIXOAbl (hYHKLUMOHAmMbHBIX BIOKOB MO CTaHAapTHOW nmpoueaype KOHUrypupoBaHust
NoAKNIoYaKTCs K Bxogamu dyHKUMOHanbLHoro 6noka nHtepdencHoro sbisoga LAN_OUT(04).

Bxopbl 6noka npeacraeneHsl B Tabnuue 3.04.1.

Tabnuua 3.04.1

BxoAabl — napamMeTpbl — BbIXoAbl
No | Obo3HaueHue Owana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUN YyMOn4YaHuio
Bxoabl
01 | INP1 Bxop 6noka
02 | INP2 Bxop 6noka
m INPmM Bxopn 6noka

Mpumep npumeHeHns (%\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 8u80o0.
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 — Npumep ucronb3oeaHusi 6rioka LAN_OUT(04)
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3.05 AIN(05) - AHanoroBbI BBOA,

HasHauenue
PyHKUMoHanbHbIN 650k (pucyHok 3.05.1) npumMeHsieTcs Ansa ¢BA3WM YHKLUMOHaNbHbLIX 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 - ®yHkyuoHanbHast cxema broka aHano2oeo20 egoda AIN(05)

OnucaHune dyHKLMOHaNbHOro 6noka

®yHKuMoHanbHas cxema brnoka npeactaeneHa Ha puc.3.05.1.

Homep aHanorosoro Bxoaa KoHTponnepa, ¢ KoTopbiM ByaeT cBasdaH 6ok, ykasbiBaetca napameTpom niNP.
PDyHKLUMOHanNbHLIN 610K No3BonNsaeT punbTPoBaTh cUrHan (C MOMOLLbIO 3KCMOHEHUMansHoro punbTpa) a Takke BolbpaTb
HeobxoAMMylo LWKany napameTpa.

BeixogHon curHan 6noka OUT paBseH:

(OUT_H-0UT_L)
OUT _SCAL= (INP = IN_L)+ +0UT L (3.05.1)
(IN.H=IN_L)

rae INP — BxogHoe 3HayeHue bnoka (nocne gunbTpa);
MapameTpbl 1 Bbixodbl Groka npeactasneHsbl B Tabnuue 3.05.1.

Tabnuua 3.05.1
BXOAI:I — napamMeTpbl — BbIXOAbl

No | O6o3HayeHune HOwvana3soH 3HauyeHune HasHauyeHnwue
3Ha4YeHUN no ymMorn-.
MapameTpsbl
1 nINP 1— (N+1)* 1 Homep aHanorosoro Bxoga

Twun aHanoroBoro Bxoaa:
0000 — NUHENHbIN

0001 — kBagpaTn4eCcKkmm
0002 — TCM 50M

0003 - TCM 100M

0004 — rp.23

0005 — TCI 5001, Pt50
0006 — TCI 10001, 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 TI1M10 (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 OuUT H BellecTtBeHHOE 100.0 LLikana BbIXOOAHOro curHana (BepxHasi rpaHuua)
6 OUT L BellecTBeHHOE 0 LLikana BbIXOAHOro curHana (HWxHas rpaHuua)
7 MAX BeLlecTBeHHOe 90.0 YcTaBka curHanusauumn JOCTUXEHNS BXOOOM BEPXHEN
rpaHunLbl
MIN BeLlecTBeHHOe 10.0 YcTaBka curHanusauum JOCTUXEHNS BXOOOM HUXHEN
rpaHunLbl
HYS BellecTBeHHoOe 0 'McTepesnc curHanusauum
10 | IN_H BellecTBeHHOE 0 MapameTp kanubposkn. He ncnonb3yetcs
11 | IN_L BellecTBeHHoe 0 MapameTp kannbposkn. He ncnonb3yetcs
12 | PV BelecTBeHHoe 0 3HaveHve NnapameTpa, NogaBaemMoe Ha Bbixod 6rioka
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 BelecTtBeHHOE Bbixog 6noka (B wkane)
5 ouT 0—100 % Bbixog 6noka (0 — 100%)
MpumeyvaHus.

* - Bas3oBasi Mofenb koHTpornnepa nMeet N+1 aHanoroBbix BxoAoB (rae N 9To 3asBMeHHOEe KONMMYeCTBO aHaroroBbiX
BXOAOB), rae 1 BXxoA OT BHYTPEHHEro gaTymka Temnepartypbl 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 yHUpULMPOBAHHbIE
ans kotopblix NTYPE=0000, 0001.

Bxog Ai5/Ai9 (nNINP=0005/0009) ncnone3yetcsa ansa koppekumn 3.[.C. xonogHoro cnas ans sxogos All-4 Tuna
nTYPE=0008-0014 n/vnv ons onpegeneHns TekyLlen TemnepaTtypbl BHellHe cpeapbl. [Ana Ai5/Ai9 Hy>HO yCTaHOBUTL:
OUT_H =150, OUT_L =-40, nTYPE=0. Bxoa kanubpyeTcs Ha NpeanpuaTun-u3rotoBuTene.

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

Mpumep npumeHeHuns (Y%\Microl\Alfa 2.0\examples\fbd_05.fbx)
lNocmaHoeka 3adayu: MNpu obpbliBe AaTyuka, a TakkKe NPV MPEBbIEHUWM YCTAaBOK MakCMMyMa WM MUHUMYMa,
BXOZHOTO @aHanoroBoro curHana AofmkHbl 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 — Npumep ucnonb3osaHus brioka AIN(05)
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3.06 DIN(06) - AucKpeTHbIN BBOA,

Ha3Ha4yeHue

PyHKUMOHanNbHbIN 6nok (pucyHok 3.06.1) nprvMeHsieTcs ANns cBs3n yHKUMOHaNbHbLIX Br10KOB C annapaTHbIMK
cpeacTBamMu AUCKPETHOro BBOAA.

DIN(06)

Filter

o1 | 01dOut.

PucyHok 3.06.1 - @yHKyuoHabHas 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 npeactaeneHsl B Tabnuue 3.06.1.

Tabnuua 3.06.1

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

Mpumeuanue. *1. basoBasi Mofernb KOHTpoOMNepa MMeeT 3 ANCKPETHbLIX BbiXxoaa.

Mpumep npumeHeHuns (Y%\Microl\Alfa 2.0\examples\fbd_06.fbx)
lMocmaHoeka 3adayu: Mpu NOCTYNNEeHUM CUrHana Ha nepsblil UKW BTOPOW AUCKPETHLIN BBOA, HA AUCKPETHOM

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 ucnonb3osaHusi 6rioka 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 - ®yHKkyuoHanbHas cxema brioka umrynscHoz2o eeoda DIN_CTU(07)

OnucaHune yHKLMOHaNbLHOro 6noka

PyHKLUMOHanNbHbIN 6OK NpUMEHSETCA ANs c4eTa MMMYNbCOB KOTOpble MOCTynawT Ha auckpeTHbid Bxog (DI3).
Homep auvckpetHoro Bxoga (DI) ykasbiBaeTcst napametpom nINP. MakcumanbHas yactoTa cyeTa BXOAHbBIX UMMYMbCOB
He Gonee 2k y. [nsa 6noka cyeTa MOXHO yKasaTb Ha4YanbHoOe 3HaveHune cyeta u yctasku curHanusauum MIN n MAX no
KoTopbiM 6yayT paboTatb Bbixoga dMAX, dMIN.

Bxopbl, napameTphbl 1 BbiIxoabl 6r10ka NpeacTaBneHbl B Tabnuue 3.07.1.

Tabnuua 3.07.1
Bxoabl — napamMmeTpbl — BbiXoAbl
No | O6o3HayeHue | [OmuanasoH 3HauveHue no HasHa4yeHue
3HaYeHUn yMOn4YaHuio

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
Lernoe
Bbixoabl
01 | dMAX 0,1 3HavyeHne cyeT4ymka bornblue 3HadeHnss MAX
02 | dMIN 0,1 3HadveHune cyeTymka 6onblie 3HaveHnss MIN
03 | ONT [OnuHHoe Bbixon 610okKa, CHETHbIN BbIXOA
Luenoe

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

lNocmaHoeka 3adayu: lloacyeT KonuyecTBa MMMYNbCOB, MPU LOOCTWXKEHMM 3HadveHuss 5000, HeobxoomMmo
cbpocuTb NoKa3aHUsi cHETUMKA M NoAaTh 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 ucrnonb3osarusi 6rioka DIN_CTU(07)
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3.08 AOT(08) - AHanoroBbIN BbIBOA

HasHauenue
PyHKUMoHanbHbIN 610k (pucyHok 3.08.1) npumeHsieTcs Ansa ¢BA3WM YHKLMOHaNbHbLIX 6/10KoB € annapaTHbIMK
cpencTeamun aHanorosoro Beisoga (AO).

AOT(08)

01 Inp s =iou Tl ~

PucyHok 3.08.1 - ®yHkyuoHarnbHas cxema brioka aHano2o8020 8bieoda 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 Tabnmue 3.08.1.

Tabnuua 3.08.1

Bxogbl — napamMeTpbl — BbIXOAbI
No | O6o3Ha4yeHue OwnanasoH 3HauveHue no HasHa4yeHune
3HaYeHun YMON4aHuIo
Bxop
01 [ INP [ 0-100 | | Bxog 6roka
MapameTpbl
01 | nOUT 1-4* 1 Homep aHanorosoro Bobixoga
02 | BIAS BeulecTtBeHHoOe 0 CwmelleHune. He ucnonbsyetcs
03 | GAIN BeulecTtBeHHoOe 0 YcuneHue. He ucnonbsyetca

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

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_08.fbx)
lMocmaHoeka 3adayu: AHanNoOroBbld BXxOA4 MNepefdaTb Ha aHanoroBbli BbiBOA4, @ TakKke BbIBECTU Tekyllee
3HaYeHne BXOOHOrO CuUrHana Ha naHenb UHAVKaUUM KOHTporepa

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 — lMpumep ucrnonb3osaHus brioka AOT(08)
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3.09 DOT(09) - AucKpeTHbIN BbIBOA,

HasHauenue
PyHKUMoHanbHbIN 610k (pucyHok 3.09.1) npumeHsieTcs Ansa ¢BA3WM YHKUMOHaNbHbLIX 6/10KoB € annapaTHbIMK
cpeacTBammn AMckpeTHbIX Bbixoaos (DO).

DOT(09)

01 dIN g =ﬁdOUT ,,,,,, .

PucyHok 3.09.1 - @yHKkyuoHarnbHas cxema brioka duckpemHoeo ebigoda DOT(09)

OnucaHune dyHKLMOHaNbLHOro 6noka

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

Bxogbl n napameTpbl 6roka npeactaeneHsl B Tabnuue 3.09.1.

Tabnuua 3.09.1

Bxopbl — napameTpbl — BbIX0OAbl
No | O6o3Ha4yeHue Owana3oH 3HauveHue no HasHa4yeHue
3HaYeHUn YMOJI4YaHUIO
Bxop
01 [ dIN [0/1 | | Bxog 6roka
MapameTp
01 [ nOUT [1-21* | 1 | Homep anckpeTHoro BbIxoaa

Mpumevanus. *1. bazoBas moaenb KOHTponnepa 6e3 nnaT paclmpenns nveeT 5 auckpeTHbix Bbixogos (DO).

Mpumep npumeHeHuns (¥%\Microl\Alfa 2.0\examples\fbd_09.fbx)
lMocmaHoeka 3adaqu: Tpyn NpPeBbLILEHNM YCTABOK MO MWHUMYMY WM MaKCMMYyMYy 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 — Mpumep ucnonb3oeaHusi 6rioka DOT(09)
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3.10 DOT_OP(10) - YnpaBnsiemMmbli AUCKPETHbLIN BbIBOA,

HasHaueHwue
®PyHKUMoHanbHbIN 6ok (pucyHok 3.10.1) npuMeHsieTcs Ans cBA3WM YHKUMOHaNbHbBIX BI0KOB C annapaTHbIMU
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 guckpeTtHoro Bbixoga DO, k koTopomy nogkntovaetcs 6nok, ykasbiBaetca napameTpom nOUT. Ytobbl
OTKIMIOUUTDb OUCKPETHbIA BbIXOA OT yNpasfieHnst C NnporpamMmmbl Nornb3oBaTtens Heobxoaumo B ceonctee dOP BbicTaBUTh
3HaYeHne Norn4yeckom «1».

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

Tabnuua 3.10.1

Bxopabl — napamMeTpbl — BbIXoAbl
No | O6o3HauyeHue 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 [MpenycraHoBka BbiIxoaa
Bbixoabl
01 | dOP 0/1 CocTosiHue y3na ynpaBneHust
02 | dOUT 0/1 3HavyeHMe nogaBaemMoe Ha AUCKPETHBIN BbIXop,

MpumevaHus. *1. bazoBas mogenb KOHTponnepa 6e3 nnaT paclunpeHns nmeeT 5 AUCKPETHbIX BbIXOAOB ().

Mpumep npumeHeHns (%\Microl\Alfa 2.0\examples\fbd_10.fbx)
lMocmaHoeka 3adayu: MNpu 0bpbiBe aHanoroBoro Aatyvka (curHan ¢ Bbixoga dERR) Ha 1 AMCKpeTHbIM BbIXO4
JorxHa bbITb nogaHa noruyeckas «1».

PeweHue:
AHarnozo8bil AIN[05) 1 DIN{06) 2 LuckpemHsiti 8600. briok
8800. 5ok 1 nIkP=1 o1 nIkP=1 o1l gt npedHasHayeH 015l
npedHasHayeH 02 nTTPE=0 01| JERR 02 tFLT=0: 00001 ces3bigaHusi ¢
03 EFLT=0:00:00.1 “
annapamHol Yacmbto
07151 CeA3bIBaHUS | o Blas=0. | anaa DOT_OP(10) N P
¢ annapamHou 05 OUT_H=100. — a = KoHmpornepa — e2o
06 QUT_L=0, 01 nOLT=1 OUCKpemHbIM 88000M
yacmbio B P 03 dMIN S e 01| dop P
KOHmposnnepa — 03 MIN=10. g rEml02] 03 o
03 Hr =0 04 OUT_SEAL | ppwpos) 04 ; 2] 40UT
20 ananozoebiM| [T L mer003) 0411y dgET=
8s8o00oM i |r..|_|_=|:|_. 05| ouT =
x—/'12 P, Ynpaensembili OUCKPEMHbIU 8b1800.

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

PucyHok 3.10.2 - lNpumep ucnonb3oeaHusi 6rioka DOT_OP(10)
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3.11 AOT_OP(11) - YnpaBnsieMbli aHasnoroBbIN BbIBOA

HasHauveHue
PyHKUMOHanNbHbIN 610k (pucyHok 3.11.1) npumeHsieTcs Ansa ¢BA3WM YHKUMOHaNbHbLIX 6/10KoB € annapaTHbIMK
cpeacTBammn aHanorosbix BeIxodos (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 - ®yHKyuoHarnbHas cxema brioka aHano2080e0 yrpasnssemozo ebieoda AOT_OP(10)

OnucaHune dyHKLMOHaNbHOro 6noka

Homep ananoroBoro Bbixoga AO, K KOTOpoMy nofkntodaeTcs 6nok, ykasbiBaetcs napametpom nOUT. Ytobbl
OTKIMIOYMTb aHaroroBbIf BbIXOA OT YNpaBneHus ¢ nporpammbl nonb3oBaTens Heobxoammo B cBoiicTBe dOP BbICTaBUTb
3HaYeHne Norn4eckom «1».

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

Tabnuua 3.11.1

Bxoabl — napamMeTpbl — 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 nvmeeT 1 aHanorosbiv Beixod (AO).

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_11.fbx)
lMocmaHoeka 3adayvu: Ha 1 aHanoroBbIi BbIXO4 NOAAETCS CUrHam peTpaHCMUCCUMM C MEepPBOro aHaroroBOro
BXOZa; B cnydyae, korga Ha 1 OUCKPETHbIN BXOA nogaeTcsa curHan ob asapuum (curHan dERR), Ha aHanoroBblfi BbIXo4
DOIKeH nogatbCs curHan pasHbin 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 - lNpumep ucrionb3oeaHusi brioka AOT_OP(11)
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3.67 DIN2_FRQ(67) - YacTOTHbI BXOA4 C MOPOroBbIM 3HaY€HUEM

HasHauveHue
PyHKUMOHanbHbIN 610k (pucyHok 3.67.1) npuMeHsieTcs Ans cBA3W yHKUMOHaNbHbLIX B610KOB € 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 yHKLMOHaNbLHOro 6noka

®yHKUMOHAmNbHBLIA OnoOK NpUMEHSIeTCst ANs OnpeAeneHus 4acToTbl MMMYNbCOB, KOTOpble MOCTynakwT Ha
anckpeTtHole Bxoabl DI1 un DI2. Homepa agwnckpeTtHbix BxogoB (DI) ykasbiBaiotca napameTtpamu nINP1 un nINP2.
MuH1ManbHas YactoTa BXOAHbLIX MMMNYNbCOB 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.

MapameTpbl 1 Bbixoda 611oka npeacTaeneHsl B Tabnuue 3.67.1.

Tabnuua 3.67.1

MapameTpbl — BbixoAbl
No | O6o3HauyeHue 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 | FRO.L BelLecTBeHHOE 0.01 MoporoBas YacToTa (MMHUMarnbHas 4acToTa, HUKE KOTOPOM
OypeT BblgaBaTbCcsa curHan Ha Bbixog Err1 nnu Err2)
Bbixoabl
01 | Errl 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 npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_67.fbx)

lMocmaHoeka 3adayu: Ha 2 OUCKPETHbIX BXoga MOAATCA 3HaYeHWs OoT 2 gaTyMKOB pacxoda, Koraa oauH
OTKINtoyaeTcd, paboTaeT Apyron, NepeknioYeHne AOMKHO OCYLLECTBNATLCA aBTOMATUYECKM U MHpOpMaLMsa O TOM, Kakon
JaTyMK cenvyac akTUBHbIN, AOMMKHA NoAaBaThbCs 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 ucronb3oeaHusi 6rioka DIN2_FRQ(67)
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4 MatemaTuyeckue (pyHKLUOHaNbHbIE 6MOKK

4.12 MUL(12) - YMHOXeHue

HasHauyeHue
®PyHKUMOHanNbHbIN  6nok  (pUcyHoK 4.12.1) npuMeHseTcs ANA  BbINOMHEHUA MaTeMaTUyeckon onepauunin
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.
Bxopabl, napameTphbl 1 BbixoAabl 61oka npeacTasneHsl B Tabnvue 4.12.1.

Tabnuua 4.12.1

Bxoabl — napameTpbl — BbiXxoAbl
No | O6o3Ha4yeHue 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 | ouT | BewecteHHoe | | Bbixoa 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_12.fbx)
lMocmaHoeka 3adayu: HeobGxoaMMO BbLIBECTM Ha AWCMNER KOHTponnepa ANuWHY Kpyra, 3HauyeHue paBHOoe
ypaBHeHuio 2*Pi*R. Pagunyc kpyra ykasbiBaeTcs ¢ nepegHen 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 - lNpumep ucnonb3oeaHusi 6rioka MUL(12)
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4.13 SUMM(13) - CymMupoBaHue ¢ MaclutabupoBaHuem

Ha3Ha4yeHue

PyHKLUMOHanNbHbIN 6nok (pucyHok 4.13.1) wncnonb3yeTca Ans NONyYeHUs B3BELUEHHOW CYMMbl HECKOMbKUX (40
12) curHanos. B yacTHOCTU, OH NpUMeHsieTCs BMecTe € (PyHKLMOHanbHbIMM 6rokaMmy perynnpoBaHns Ans nocTpoeHus
perynsTtopoB COOTHOWeEHUss nmMbo Ana BBEAEHUS CTaTMYECKOW KOPPEeKUMM MO  PasnnyHbiM - TEXHONOMMYECKUM
napameTpam.

SUMM(13)-M

011np |,

12 Inp |12

o1 | 01 Out

M - mogndmKaTop Konn4ecTea BX0408

PucyHok 4.13.1 - ®yHKyuoHarnbHas cxema brioka cymmuposaHusi ¢ MmacwmabuposaHuem SUMM(13)

OnucaHune dyHKLMOHaNbHOro 6noka
Yucno macwtabupyeMbix U CyMMUpPYeMmblX curHamnoB 1 <
nporpaMMmMpoBaHumn
npeacrtaenexa Ha puc. 4.13.1.

onoka.

PyHKLUMOHanNbHas

cxema 6noka CcymMMuMpoBaHuWSA

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

nnu:

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

m

OUT = OFFSET + Y INPi*GAIN1

i=1

m < 12 3agaeTcs MoauduKatopoMm npu
¢ wmacwrtabupoBanHnem SUMM

(4.13.1)

(4.13.2)

m — moandmKaTop BXoA0B yHKLMOHaNbHOro 6noka, 3agasaemblii Npu nporpaMMmpoBaHimn 6roka,
INPi — 3Ha4eHMe cooTBETCTBYIOLLEro Bxoaa Oroka,

GAINi — macwwTabHbIn k03hPULMEHT COOTBETCTBYHLLIETO BXOAa,
OFFSET - cMelleH/e; napaMeTp MOXET BbIMONHSATL POrib AOMNOMHUTENBHOrO HeMacLTabrpyemoro Bxoaa.
Bxogabl, napameTphbl 1 Bbixoabl 6noka npeacTtasneHsbl B Tabnuue 4.13.1

Tabnuua 4.13.1

Bxopabl — napameTpbl — BbIXoAbl
No | O6o3HauyeHue Owana3oH 3Ha4yeHue no HasHa4veHune
3Ha4YeHun YMOJTYaHUIO
Bxoabl
01 | INP1 BelectBeHHOe 1-1 Bxop,
02 | INP2 BellectBeHHOEe 2-1 BXO[,
12 | INP12 BellectBeHHOE 12-n Bxop,
MapameTpsbl
01 | OFFSET BelectBeHHOe 0 CwmelleHune, He MacliTabupyembln BXog
02 | GAIN1 BelectBeHHoe 1 MacTabHbI kK03 PUUMEHT MO 1-My BXOAY
03 | GAIN2 BelecTBeHHoe 1 MacLutabHbii KO3 PMUMEHT No 2-My BXoQy
13 | GAIN12 BelectBeHHoe 1 MacLutabHbIi KoadprUMeHT no 12-my Bxoay
Bbixop
01 [ ouT | BewecTenHoe | | Bbixop 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_13.fbx)

lMocmaHoeka 3adayu: CymMmpoBaH/e 3 aHarnoroBbiX CurHanos B auanasoHe 0-100% u BbIBOA MOMYyYEHHOro
3HauYeHWsl Ha aucnnemn KoHTponnepa.
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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 - [pumep ucrionb3osaHusi brioka SUMM-3(13)
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4.14 DIV(14) - OeneHune
HasHauyeHue
PyHKLUMOHaNbHbIN 610K (pUCyHOK 4.14.1) npuMeHseTca ANS BbINONTHEHUS MaTEMaTUYECKOW 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 deneHue DIV(14)
OnucaHune dyHKLMOHaNbHOro 6noka
®PyHKUMOHanNbHbIN BroOK NepeMHoXaeT ABa 4Yvcra W OenuT MoflyYeHHOe NPOu3BEedEeHUEe 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 | O6o3HaueHue 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 npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_14.fbx)
lMocmaHoeka 3ada4u: [leneHve aHanoroBOro BXOLHOMO CurHama Ha Ko3dMUUWEHT yKa3aHHbI C nepeaHew
naHenu KoHTponnepa.

PeweHue:
7 " =
gHanoeoeablu 8800. AIN{05) 1 USER(63) lMonb3osamernbcKast
Bt ca e TR M CEEE o o
n = -
i Ceﬂ3ble€3Hw’ ¢ 03 FLT=0:00:001 | [T Ei “ﬁﬁ%ﬁ 4EF_H MPUMSHSEMC Or1A
n =
arnnapamHou 04 El&S=0, 02| araa 05 d5P_Efi=1 —— | | 8b/800a Ha naHerb
4acmabto 05 CILT_H=100, — __npt03] 03 ng JLET= KOHMDOAIena
_ 06 OUT_L=0. 0 P P
KOHmpoJiiepa — e2o o= WAt 03] dhling 4zr | | @aHanozoebix cueHanoe
aHano208bIM 68000M 05 MM, —
03 =0, 04| OUT_SCAL
10 IN_H=0. nen(i) 10
1IN_L=0. 05{ auUT DI OUT_
12 P'=0.
=2 16 RN
—AITHTET=0
-
[HeneHue. briok
rpedHa3HayqeH 0ns HET of [0 GAIN=T,
L ouT
peanusayuu 5 o
Mamemamuyeckol |
onepayuu «desieHue» PucyHok 4.14.2 - MMpumep ucrionb3oeaHusi 6rioka DIV(14)
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4.15 SQRT(15) - KopeHb KBagpaTHbIA
HasHauveHue

PyHKUMOHanNbHbIN 6nok (pucyHok 4.15.1) npumeHsieTcsa B CXemax CTaTuyeckown koppekuun. B yacTtHoCTwW,
YHKLUMOHaNbHbIN 610K NCnonb3yeTcs AN NMMHeapusaumnmn xapakTepucTki gaTymka pacxoaa.

SQRT(15)

4

01 Out
01 np o GAIN 1 INP1 ol -,

PucyHok 4.15.1 - ®yHKkyuoHanbHas cxema brioka usenevyeHusi 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 | O6o3HauyeHue 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 npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_15.fbx)
lNocmaHoeka 3adayu: HeobxooMmMo HaWTK KOpeHb KBafpaTHbIN C 3HAaYEHWs1, NOJAaBaeMOro Ha aHarnoroBbI BXOS,
1 BbIBECTU €ro Ha gucnnei 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 - lpumep ucronb3oeaHusi 6rioka SQRT(15)
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4.16 ABS(16) - A6contoTHOe 3Ha4YeHue
HasHauveHue

PyHKLUMOHanNbHbIN 6M0oK (prcyHoK 4.16.1) npumeHseTca ANg BblAENeHns Moayns curHana.
ABS(16)

01 Inp 01 Qut
2 » |INP| T

PucyHok 4.16.1 - ®yHKkyuoHarnbHas cxema brioka ebiyucieHus abconomHoeo 3HaqeHust 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 | O6o3HauyeHue AOwnana3oH 3HaueHue no HasHauyeHue
3HaYeHU yMOMYaHuIo
Bxon
01 [ INP1 | BewecteHHoe | | Bxog 6rioka
Bbixop
01 | ouT | BewecTBeHHoe | | Bbixog 6roka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_16.fbx)
lMocmaHoeka 3ada4u: Heobxooumo BbiAENUTb MOAYMb aHanoroBOro BXOAHOMO CWUrHana W BbIBECTW €ro Ha
nepeaHIo0 NaHernb KOHTpornepa.

PeweHue:
AHarnozoeblti AIN(05) 1
8600. briok 1 nikP=1
02 nTYPE=0 01| JERR
gpeOHaaHaqu os FLT=0000:00 | [T
15 CGFl3bIGaH£JFI 04 BlAS=0. 02| dmax
c annapam+ou g; g'-LFI_E__T=11'I'§L_-| 2.
4acmbto T paen, | osldnn
KOHmMpornnepa — 0 N0,
03 HyZ0, 04| OLT_ZCAL
€20 aHas10208bIM
100 IM_H=0,
SBOOOM 11 |N_L=|:|. 05| auT
12 P'=0.
=]
ABS(16) 2 lNonb308amernbckas
1 nDIEP=1 naHesns. brok
INP 01 o [ ouT 02 nTTPE_1=2 3
05 (TYPE 22 npumeHsemcs 0ns
gg ;ggpgﬁ?;ﬂ 8blgo0a Ha naHerslb
Ab6cornromHoe 0g gll_-E;D:DD KoHmpornnepa
3HaveHue. brok 031 0al28 b & G= o000, aHarioe0o8bIx
[ npmi0d) ;
rnpedHa3Ha4eH 0rns TpH 1063"5!&3;—5: 3 cuzHarsnos
8bI0uneHus1 Modyrsi il %IPSPI:;S:D.
cusHana 15 2F_H=100. o3| our_zp
14 P_L=0. —
15 P =0,
16 MAIR=0.
\—/-ﬁ HYET=0.

PucyHok 4.16.2 - Npumep ucnonb3ogaHusi 6rioka ABS(16)
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4.17 INTEG(17) - UHTerpupoBaHue

HasHauenue
PyHKLUMOHaNbHbIN 610K (PUCYHOK 4.17.1) npuMeHseTcs ANS UHTErPUPOBAHUS 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 02 | 03 dMax
.
107 Max

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

OnucaHune yHKLMOHaNbLHOro 6noka
MepepaTtoyHas 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 cuKcrpytoT MOMEHT HacTynneHus orpaHnyeHus BbixogHoro curHana OUT. Anroputm Gyaget
npaBunbHO pabotaTk, Tonbko ecnv OUT_H > OUT_L. YpoBHM orpaHnyeHnin 3agatotca napametpamum 6noka OUT_H um
OUT_L. Ecnu BeixogHon curHan OUT < MAX, rae MAX - ycTaBka MOpOroBoOro 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 BbiIxoabl 6ri0ka npeacTaBneHsl B Tabnuue 4.17.1.

Tabnuua 4.17.1

Bxogbl — napamMeTpbl — BbIXoAbl
No | O603HaveHue 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 Cvrian 3anpeTta B HanpaeneHun “bonblie”
02 | dDN _DIS 0/1 0 CwurHan 3anpeTa B HanpaeneHun “MeHbLue”
03 GAIN BellectBeHHOe 1 Ycunenuve
04 SPO BeliectBeHHOE 0 3HayeHVe HaYanbHbIX YCrOBUM
05 | OUT H BelecTBeHHoe 100 YpoBeHb OrpaHuyeHns Mo MakcumMymy
06 | OUT L BelyecTBeHHoe 0 YpoBeHb orpaHuyeHns N0 MUHUMYMY
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)
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lMocmaHoeka 3adayu: Ha nepenHol0 naHenb KOHTpossiepa HeobXoOUMO BbIBECTU HaKOMIIEHHOE 3HaveHue
NnepBOro aHaroroBoro BxO4a, Tawkke Heobxoammo npenBuaeTb COPOC HAKOMMEHHOro 3Ha4YeHust 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 - MNpumep ucnonb3ogaHusi 6rioka INTEG(17)
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4.18 DERIV(18) - OndhdepeHunpoBaHue ¢ 3agepxKon

HasHauenue
PyHKUMOHaNbHbIN 6roK (pucyHOK 4.18.1) NpuMeHseTcs B Cxemax AUHaMWU4ecKoW KOppeKuun AN nonyyYyeHus
CUrHanoB, CBA3aHHbIX CO CKOPOCTLI0 U3MEHEHUS NapameTpa.

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

PucyHok 4.18.1 - ®yHkyuoHanbHast cxema 6rnoka dughgpepeHyuposaHus ¢ 3adepxkolt DERIV(18)

OnucaHune dyHKLMOHaNbHOro 6roka
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 k03adpdULMEHT (KOAPDULMEHT yCUNEHUS);
tLAG - nocTtosiHHas BpeMeHu anddepeHLMpoBaHnS.

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 | O6o3HauyeHue AOnana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUn YMOJYaHUIO

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 ycunenums

Bbixop
01 | out | BellecTBenHoe | | Bbixoa 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_18.fbx)
lNocmaHoeka 3adayu: Ha nepeHo naHenb KOHTposnepa Heobxoanmo BbIBECTM npoauddepeHUmMpoBaHHOe
3Ha4YeHWe curHamna C aHarioroBoro BXxofa, 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 ucrionb3oeaHusi 6rioka DERIV(18)
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4,70 HMDT(70) - Bnok BblYMCNeHUs BNaXHOCTU Bo3ayxa

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

HMDT (70)

Inp1 01} T1

o | 01 Out

Inp2 02|ea T2

h 4

PucyHok 4.70.1 - ®yHKkyuoHarnbHas cxema 6rioka HMDT(70)

OnucaHune dyHKLMOHaNbHOro 6noka

Brnok paccuuTbiBaeT BNaXHOCTb BO3A4yxa No 3HavyeHUssM TemnepaTypbl Ha Bxodax INP1 un INP2. Ha Bxog INP1
nopaeTcs CMrHan ¢ «Cyxoro» gatyvka temnepartypbl, a Ha Bxoa INP2 — ¢ «BnaxHoro» gartyuka. NcuxpomeTpudeckas
Tabnuua npeobpasoBaHumn cootBetcTByeT FOCT 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 | | BriaxkHocTb Bo3gyxa (0 — 100 %)

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_70.fbx)
lMocmaHoeka 3adayu: Heobxogumo onpenenntb BNaXHOCTb M BbIBECTM €€ Ha AWUCMNEen KOHTponnepa no
NoKasaHWsiIM CyXOro 1 BMaXHOro TEpMOMETPOB, a Takke NnoAaTb 3Ha4YeHWe BMaXXHOCTU Ha aHanoroBbif 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 - MNpumep ucnonb3oeaHusi 6rioka HMDT(70)
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4,72 EXP(72) - BNOK BbIMUCNEHUS 3KCTTOHEHTbI

HasHauenue
PyHKLUMOHANbHbLIN 610K (PUCYHOK 4.72.1) NpuMEHSeTCa AN BbIYUCITIEHUS SKCMNOHEHTDI.

EXP(72)

01

01 Inp 2J Out = elnp 01 Out

Y

PucyHok 4.72.1 - ®yHKyuoHarnbHas cxema brioka EXP(72)

OnucaHune dyHKLMOHaNbLHoOro 6noka
Bbixog 6noka cdhopmupyeTcs cornacHo opmynbi:

y=e =1+x/1+x2/21+x3/31+ ... +xi/il+... (4.72.1)
Bxogabl 1 Bbixoabl 6noka npeactaBneHsbl 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 npumeHeHnsa (%\Microl\Alfa 2.0\examples\fbd_72.fbx)
lNocmaHoeka 3adayqu: PaccuntaTb 3HA4YE€HUE SKCMOHEHTbI OJ1 aHanoroBOro BXOA4A 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 - Mpumep ucrionb3osaHusi brioka EXP(72)
MNpumeyanue: pyHKLUMOHANBHBLIN 6NOK AOOaBNeH HauMHasA ¢ BepCcumn NpowmnBekmu 51.45.
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4,73 LN(73) - Bnok BblYMCNeHUs HaTypanbHoro norapudgma

HasHauenue
PyHKLUMOHaNbHbIN 610K (pUCyHOK 4.73.1) npuMeHseTca AN BbIYUCIIEHUS HAaTypansHoOro norapudgma.

LN(73)

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

Y

PucyHok 4.73.1 - ®yHKyuoHarnbHas cxema brioka LN(73)

OnucaHune dyHKLMOHaNbLHOro 6noka
Boixog 6noka chopmupyeTcsa cornacHo opmynbi:

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 npumeHeHnsa (%\Microl\Alfa 2.0\examples\fbd_73.fbx)
lNocmaHoeka 3adayu: PaccuutaTtb 3Ha4YeHWEe HaTypanbHOro norapudma A5 aHanoroBoro Bxoda W BbIBECTU
nonyyYeHHoe 3HaYeHVe 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 - lpumep ucronb3oeaHusi 6rioka LN(73)

MpuMeyaHue: hpyHKLUMOHaNbHbIA GNoK Ao6aBneH Ha4YMHas ¢ Bepcuu npowneku 51.45.
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4.74 LOG(74) - Bnok BblYUCNEHUA AecsaTUYHOro norapudpma

HasHa4yeHue
PyHKLUMOHanNbHbIN 610K (pUCyHOK 4.74.1) npuMeHsieTCs ANS BbIYMCIEHUS AECATUYHOMO norapndma.

LOG(74)

011np  |m e Out = Log(Inp)|g | 01 Out

PucyHok 4.74.1 - ®yHKyuoHanbHas cxema brioka LOG(74)

OnucaHune dyHKLMOHaNbLHOro 6noka
Boixog 6noka chopmupyeTcsa cornacHo opmynbi:

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

Tabnuua 4.74.1

Bxoabl — napameTpbl — BbIX0Abl
No | Ob6o3HauyeHue 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 OeCATMYHOro 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)

MpuMeyaHue: hbyHKLUMOHaNbHbIA GNOK Ao6aBneH Ha4YMHas ¢ Bepcuu npowneku 51.45.
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5 Jlornyeckue chpyHKUMOHaNbHbIe 6NOKN
5.19 AND(19) - NNornueckoe «N»

HasHa4yeHue

®PyHKUMOHanbHbIN 6ok (pucyHok 5.19.1) npumeHsieTca ana opMMPOBaHMSA OAWCKPETHOrO CUrHama KoTopblii
SIBNSETCA pe3ynbTaToM normyeckon onepaumm «» Hag oByms AUCKpeTHbIMU BXoAHbIMU curHanamu dIN1 n dIN2.

01dn |g

E]

01 dout
02dn |, AND >

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

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

dOUT = dIN1 * dIN2. (5.19.1)

rae * - 3Hak normdceckomn onepauum U.

Pa6oTta dyHKLMOHaNbHOro 6roka onucbIBaeTcs B NpMBeAeHHOW Hke Tabnmue 5.19.1.

Tabnuua 5.19.1

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

Bxoapl 1 BbixoAbl Groka npeacrasneHsl B Tabnuue 5.19.2.

Tabnuua 5.19.2

BxoAabl — napamMeTpbl — BbiXoAbl
No | O6o3HauyeHue 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 npumeHenus (%\Microl\Alfa 2.0\examples\fbd_19.fbx)

lMocmaHoeka 3adayu: Ha 1 OuckpeTHOM BbIXode OOoMkHa ObiTb forndeckas «1», ecnm Ha 0b0oMX 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

Jloazuyeckoe «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 - lMpumep ucrons3o8aHus 6rioka AND(19)
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5.20 AND_M(20) - MHoroBxopoBoe «WU»

HasHauenue
®PyHKUMoHanbHbIn 6nok (pucyHok 5.20.1) npuMeHsieTcs AN BbINOMHEHMA nornmyeckon onepaummn «M» Hap
HeCcKonbknMK (80 12) ANCKPETHLIMU CUrHanamu.

3

77777 01 dout

AND

12din ||

Yy Y YY VY

M-mopugmkaTop KonMuecTsa BXOA0B

PucyHok 5.20.1 - ®yHKkyuoHanbHas cxema brioka MHO208x0008020 «Mx» 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 6rioka onuckiBaeTCs 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 | O6o3Ha4yeHue 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 npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_20.fbx)

lMocmaHoeka 3adayu: Ha 1 gnckpeTHOM BbIXxoAe OoMkHa ObiTe norndeckast «1», ecnu Ha ob6oMX OUCKPETHbIX
BXoAax Tarke byget «1» u cpabotaeT curHanmsaumss «MakCumym» Ha 1 aHanoroBom BXofe.

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 ucrionb3oeaHusi 6rioka AND_M(20)
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5.21 OR(21) - Nornyeckoe «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

02din OR

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

OnucaHune yHKLMOHaNbLHOro 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.

Pa6oTta dyHKLMOHaNbHOro 6roka onucbIBaeTcs B NpMBEAEHHON Hbke Tabnuue 5.21.1.

Tabnwuua 5.21.1

diN1 0 0 1 1
dIN2 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 | O6o3HauyeHue 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)

lNMocmaHoeka 3adayu: Ha 1 AONCKPETHOM BbixoaAe AOOJKHa ObITb Nornyeckasi «1», ecrnvm Ha aHanoroBoM Bxoae

cpa60TaeT CurHanunsauma MMHUMYM 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 - [pumep ucnionb3ogaHusi 6brioka OR(21)
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5.22 OR_M(22) - MHoroBxogoBoe «UJTN»

HasHauenue
PyHKLUMOHanNbHLIN 6roK (pUcyHOK 5.22.1) npuMeHsieTca AN BbINONHEHUS nornyeckon onepauun «AINW» Hag
HeCcKonbknMK (80 12) ANCKPETHLIMU CUrHanamu.

01din o
02 din

2 101 dOut
| » OR

12din |

M-MU,DMq]HKETUp KONn4ecTea BX040B

PucyHok 5.22.1 - ®yHKyuoHanbHas cxema brioka mHozoexodosozo MNJIN OR_M(22)

OnucaHune dyHKLMOHaNbLHOro 6noka
®yHKUMOHaNbHbIN 6ok umeeT m BxoaHbix curHanoB dIN n oguH BbixogHow curHan dOUT. Yucno 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 onucbIBaeTcsl B NpMBeAEHHOW Hke Tabnuue 5.22.1.
Tabnuua 5.22.1

dINL dIN2 dIN3 dINm douT
0 0 0 0 0
1 ~ ~ ~ 1
~ 1 ~ ~ 1
~ ~ 1 ~ 1
~ ~ ~ 1 1

~ - 3Ha4YeHune curHana 6e3pasanHo.

Bxogabl 1 Bbixoabl Grioka npeactaBneHsl B Tabnvue 5.22.2.
Tabnuua 5.22.2

Bxoabl — napamMeTpbl — BbIXoAbl
No | O6o3HauyeHue AOwnana3oH 3HaueHue no Ha3Ha4yeHue
3Ha4YeHumn yMO4YaHuo
Bxoabl
01 | dIN1 0/1 Bxop 6noka
02 | dIN 0/1 Bxop 6noka
Bbixop
01 [ douT [0/1 | | Bbixon 6noka

Mpumep npumeHeHnsa (%\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, MakcrMyma Unv 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 02 42P_L

C8s3bleaHUs C annapamHoﬁ
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 - lNpumep ucrionb3oeaHusi 6rioka OR_M(22)
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5.23 XOR(23) - Ucknrouarowee UITUN
Ha3HaueHue

®PyHKLUMOHanNbHbIN 6nok (pucyHok 5.23.1) npumeHsieTcs Ans popmMmpoBaHUS AMCKPETHOrO CuUrHana, KoTopbin
ABNSETCA pe3ynbTaTtom norudeckon onepaumn Uckniovarowee UMW (cnoxeHne no mogynio) Hag ABYMS AUCKPETHLIMU

BxoaHbIMu curHanamm dIN1 n dIN2.

01din |g

E

01 dout
0zdin |, XOR -

PucyHok 5.23.1 - ®yHkyuoHarnbHas cxema brioka «Hckmovarouwee NN » 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 1
douT 0 1 1 0

Bxopbl 1 Bbixoabl 6rioka npeacTaBneHbl B Tabnmue 5.23.2.

Tabnuua 5.23.2

BxoAabl — napamMeTpbl — BbiXoAbl
No | O6o3HauyeHue 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 (%\Microl\Alfa 2.0\examples\fbd_23.fbx)

lNocmaHoeka 3adaqu: 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

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

01din 01 dOut
o > o »

02din  fe MAJRT 02 | 02 dToken

03din | o | 03 Num

PucyHok 5.24.1 - ®yHKyuoHanbHas cxema brioka maxopuposaHus MAJRT(24)
OnucaHune dyHKLMOHaNbHOro 6noka
®PyHKUMOHAmbHbIN 60K COAEPXKMT Y3en MaXopMpoBaHWs, a Takke MorvKy, onpeAensioLLyo HoMep curHana,
COCTOSIHWE KOTOPOro He coBnafjaeT C COCTOSHWEM ABYX APYrMX CUrHarmos.

PaboTta dyHKLMOHaNbHOro 6rnoka onuckbiBaeTcs B NpMBeAEHHOW Hke Tabnuue 5.24.1.

Tabnuua 5.24.1

CocCTOsIHME BXOOHbIX CUrHanoB dOoUT dTOKEN NUM
dIN1 = dIN2 = dIN3 dIN1 = dIN2 = dIN3 0 0
dIN2 = dINS; dIN1 dIN2 = dIN3 1 1
dIN1 = dINS; 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 | O6o3Ha4yeHue 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, CoCtTostHMe KOTOPOro He
COBMajaeT C COCTOSIHUEM [ABYX APYIMX CUrHANoB

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

lMocmaHoeka 3adayu: Heobxoaumo peanus3oBaTb AyOnupoBaHue curHana. To ecTb B criyyae, korga 2 us 3
BXOLHbIX AMNCKPETHBLIX 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 - lNpumep 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 - ®yHKyuoHarnbHas cxema brioka «mpueeep» TRIG(25)

OnucaHune dyHKLMOHaNbHOro 6roka
®PyHKLUMOHanNbHbIN 6MOK MMEET ABa AMCKPETHBLIX BXOA4a U OAMH AMCKPeTHbI Bbixon. dSET - Bxog sBnsertcs
yctaHoBOoYHbIM: ecniv npu dRESET=0 curHan dSET=1, 1o BbixogHo curHan dOUT=1. OTOT curHan 3anomuHaeTcs,
T.. OCTAeTCA paBHbIM €4MHULIE HE3AaBUCMMO OT 3HAYEeHUs curHana Ha Bxoge dSET.
Ecnn dRESET =1, Tpurrep copacbiBaeTcs, npu 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) - npeabiayLlee 3Ha4YeHve BbIXoaa.
Bxogbl n Bbixoabl 6rioka npeacTaBneHsl B Tabnuue 5.25.2.
Tabnuua 5.25.2
Bxopbl — napameTpbl — BbIXoAbl
No | O6o3Ha4yeHue OwnanasoH 3HauveHue no HasHa4veHune
3HA4YeHUM YMON4YaHUIo
Bxoabl
01 | dSET 0/1 Bxop 6noka
02 | dRESET 0/1 Bxop 6noka
Bbixog
01 | dOUT [0/1 | | Buixog 6noka

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

lNocmaHoska 3adayu:

lMpoepammHo peanusoBatb paboTy Tpurrepa. A UMEHHO -—

Korga Ha BXxof

dyHKUMoHanbHoro 6noka nogaHa «1», oHa ukcupyeTcsa 1 6yaeTt 4o Tex nop, noka Ha 2om Bxog 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

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

o

01din

¥

REGISTER o |01 dOut

>

02 eWrite

0z

v

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

OnucaHune pyHKLMOHaNbLHOro 6noka

dyHKUMOHanbHbIN 6ok NpeAcTaenseT cobon 1-paspsgHbin  pernctp. bnok nmeet 1 MHOPMaLMOHHbBIV BXOA
dIN, Ha KOTOpbI NoAakTCs BXOAHbIE CUTHAMbI U OAWH ynpaBnstowmi Bxoa 3anucn eWRITE.

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

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

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

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

eWRITE douT
1 douT =dIN
0 douUT =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 Bbixoabl 6ri0ka npeacTaBneHsl B Tabnvue 5.26.1.
Tabnuua 5.26.1

Bxoabl — napamMeTpbl — BbIXoAbl
No | O6o3HauyeHue 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 — 3anuck B perucTp no nepegHemMy poHTy
Bbixop
01 | dOUT [0/1 | | Bbixon 6noka

http://www.microl.ua

Mpumep npumeHeHus (Y%\Microl\Alfa 2.0\examples\fbd_26.fbx)

lNocmaHoeka 3adayu: Heobxoaumo peanv3oBaTb 3anoMVHaHMe AUNCKPETHOro curHana «1» unm «0».
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PeweHue:

HuckpemHnbiii 6eo0. ||[LLIIL:]

6ok npedHa3HavyeH 4N 01 |01 dRACDE= 01 0T =1
a JOUT 01|40 dil 1
/151 C8513bI8aHUSI C P L
annapamHou
- JuckpemHsbil 8b1800.

4acmeto DYHKUUOHABHBIL 610K EHOKpnpeOHaquaqu
KOHMporsiriepa — eco . 400T peaucmp. Briok
AUCKDeMHbIM 02 tFLT=0:00:00.0 0ns cesi3blgaHusi ¢

P rnpedHa4y3HaqyeH Osisi annapamHou Yacmbio
68000M 3anomuHaHrus KOHMpOnnepa — e2o

cueHarsos

OUCKpemHbIM 8b18000M

PucyHok 5.26.2 - lNpumep ucrionb3oeaHusi brioka REG(26)
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5.27 EDGE(27) - BbigeneHue cppoHTa

HasHaueHue
®PyHKUMOHanNbHbIM 6ok (prcyHok 5.27.1) npuMeHsieTcs ANSA BblAeneHus nepegHero wunu 3agHero poHTa

OUCKPETHOro curHana.

o 01 dOut

PucyHok 5.27.1 - ®yHKyuoHasibHas cxema brioka «ebldeneHue chpoHma» EDGE(27)

O01en |@

OnucaHune dyHKLMOHaNbHOro 6noka

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

Bxoapl, napameTphbl 1 BbixoAbl 6rioka npeacTasneHbl B Tabnuue 5.27.1.

Tabnuua 5.27.1

Bxoabl — napameTpbl — BbIXoAbl
No | O6o3HauyeHue 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 ucrionb3osaHusi 6rioka EDGE(27)

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



OO0 "AMTOPI™" +7(4722)40-00-02 amtorg.com.ru

56

5.28 CODER(28) - lUudpaTop

HasHauveHue

PyHKLUMOHanNbHbIN 6ok (pucyHok 5.28.1) npumeHsieTcs Ana npeobpasoBaHns Habopa n3 Heckonbkux (oo 12)
OVCKPETHBIX CUrHanoB B OAMH YMCMOBOM curHan. B yacTHoCTW, anropuTMm MpuMeEHseTcs B Tex crydasx, korga no
nHTepdericy Heobxoammo nepefaTbe HECKOMNBbKO AUCKPETHbIX curHanoB. LLndpauus no3sonseT nepeaartb HECKONBKO (40
12) pnCKpEeTHbIX CUrHanoB B BUAE OLHOrO MakeTa, U, TEM CambiM, MOBLICUTbL CKOPOCTb 06MeHa LMdpoBON nHpopmaLmn.

AnropuTtm wudpaumm CODER(28) npumeHsieTcs B codeTaHnM ¢ anroputmom gewwndpauumn DECODER.

ot dn [
02dn e

- o1 01 nNum
CODER

12dniz 2|

M-mopuduKkaTop KonuyecTsa BXOA0B

PucyHok 5.28.1 - ®yHkyuoHarnbHas 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
nomolubio anroputMa wudpauyun CODER, nomeliaemMoro B KOHTPOJIEPE-UCTOYHMKE, @ pacnakoBka — C MOMOLLbHO
anropuTtma gewudpaumm DECODER, nomelaemoro B koHTponnepe-npuemnuke. Anroputm CODER, nonydyas Ha cBoux
BXoAax A0 12 OUCKpeTHbIX CUrHanoB, OOPMMPYET Ha CBOMX BbIXOAAX YMCIIOBOW CUrHars, paBHbli B3BELLEHHOW CyMMe
BXOAHbIX CUrHanoB. 3OTOT YMCMOBOW CUrHam, B KOTOPOM 3aKOAMPOBaHbl 3HAYEHUSA BCEX AMCKPETHbIX CUrHaros,
nepegaetcy yepes ceTb B Buge 2 6antos. Anroputm DECODER ocyuiectenset obpaTtHoe npeobpa3soBaHue: npuHMmMas
YMCITOBOM CUrHarm, OH Ha CBOMX BbixoA4ax hOpPMUPYET OUCKPETHLIE CUrHanbl B COOTBETCTBUM C anroputMoMm, oGpaTHbIM
anropuTmy wndpauun. lNMpoueaypa ynakoBKM-pacnakoBKM CYLLECTBEHHO CHWXaeT Harpysky Ha ceTb Npu nepepade
60nbLIOro Yncna ONCKpPeTHbIX curHanos. Hanpumep, ecnu B ceTu ncnonbayetca 10 KOHTPONNEPOB M KaXabii 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 AUCKpeTHbIXx curHanoB dIN B oawH uducnoson curdHan nNUM. Yucrno
0<ms=12 3agaeTca MognUdnKaTopoM.

Mpeobpa3soBanuve (lWundpauus) BegeTtca no hopmyne:

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

Bxogabl 1 Bbixodbl Grioka npeactaBneHs! B Tabnvue 5.28.1.
Tabnuua 5.28.1

BxoAabl — napamMeTpbl — BbiIXxoAbl
No | O6o3HauyeHue AOnana3oH 3HaueHue no Ha3Ha4yeHue
3Ha4YeHUN YyMOn4YaHuio
Bxoabl
01 | dIN1 0/1 1-n Bxop 6roka
02 | dIN2 0/1 2-1n BxoA, 6roka
03 | dIN3 0/1 3-1n Bxog 6noka
m | dINm 0/1 m-1 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 6nok (pucyHok 5.29.1) npumeHsieTcs Ans npeobpa3oBaHMsA YMCNOBOrO CuUrHana B Habop
OVCKPETHBbIX CUrHanoB. B yacTHOCTW, 3TOT anroputMm npuMmeHsieTcs B coyeTaHuu ¢ anroputMom CODER(28) B Tex
cnyyasix, Korga no umHTepdency MprHUMaTCA 3almndpoBaHHbIE AUCKPETHbIE CUrHambl (CM. anroputM Lwmndpaumm
CODER). [pyron BapvaHT MpUMEHEeHWs anroputMa — B 3af4ayax AMCKPETHOro ympaBreHus mnpu HeobxoauMMocTu
npeobpasoBaHua 4ucna, noctynawuwero Ha Bxod NNUM, B onpedeneHHylo KOMOWHALMIO OMCKPETHbIX 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 uucrnoByto nepemeHHytdo NNUM B 12 AMCKPeTHbIX BbIXOAHbIX curHanos dOT.
Jelwmdpaumsa ocywecTBnsaeTcs B COOTBETCTBUN C 3aBUCUMOCTbIO 5.28.1.

Bxogbl 1 Bbixoabl 6rioka npeacTaBneHsl B Tabnuue 5.29.1.

Tabnuua 5.29.1

Bxopabl — napameTpbl — BbIXoAbl
No | O6o3HauyeHue Awnana3oH 3HaueHue no Ha3Ha4yeHue
3Ha4YeHUN YyMOn4YaHuto
Bxon
01 | nNUM [0/1 | | Bxog 6roka
Bbixoabl

01 | dOT1 0/1 Bbixon, 6noka

02 | dOT2 0/1 Bbixon 6noka

03 | dOT3 0/1 Bbixon, 6noka

12 | dOT12 0/1 Bbixon 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_28_29.fbx)
lMocmaHoeka 3adayu: HeobxoguMmoO pasnoXuTb CuUrHanm B BMAE LENOro 4YuMcrna Ha Hes3aBUCUMMble OUTbI
(BnckpeTHble curHansl).
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PucyHok 5.29.2 - MNpumep ucnonb3osaHusi 6rioka DECODER(29)
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6 ®PyHKUMOHaNbHbIE GFIOKM ynpaBfieHMA NporpaMmmMon
6.30 MIN(30) - MuHUMYM
HasHa4yeHue

PyHKLUMOHanNbHbIN 650k (pyucyHok 6.30.1) ncnonb3yeTcs AN BbiAENeHUs MUHMMAIbHOTO U3 HECKONbKMX (0o 12)
CUrHanos.

01Inp 01 o
021np 02 |g X 01 |01 Num
""" D MIN
----- - EEEEEEEENE & 02102 Out.
12Inp 12 | =

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 MMHUMANbHOMY M3 STUX CUTHamNoB:

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 HOMepY curHarna B 3Tou rpynne.

Bxogbl 1 Bbixoabl 6rioka npeacTaBneHsl B Tabnuue 6.30.1.

Tabnuua 6.30.1

Bxogbl — napamMeTpbl — BbIXoAbl
No | O6o3Ha4yeHue 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 BeulectBeHHoOE Bbixon 6noka

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_30_31.fbx)
lNocmaHoeka 3ad0ayu: HeobxoaAMMo HaiTV MUHUMaInbHOE 3Ha4YeHWe ABYX CTHANoOB aHarioroBbiX BXOAOB.
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PucyHok 6.30.2 - lNMpumep ucronb3osaHus 6ioka MIN(30)
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6.31 MAX(31) - Makcumym
Ha3HaueHue

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

011Inp01 |0t

h 4

021Inp 02 | 01 {01 Nump

4

,,,,, Nl 92 102 Qu
121np 12 L

12

v

M-moaudhnkaTop KonnyecTBa BX0408

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

OnucaHune yHKLMOHaNbLHOro 6noka

Ha Bxoa dyHKLUMOHansHOro 6noka NocTynarT curHansl, YAcno Kotopbix 0<m<12 n 3agaetca MoanrKaTopoM.
BbixogHOM curHan paBeH MakcMarbHOMY 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 1 Bbixoabl 6rioka npeacTaBneHsl B Tabnuue 6.31.1.

Tabnuua 6.31.1

Bxoabl — napamMeTpbl — BbIXOAbI
No | O6o3HauyeHue 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 Bbixod 6rioka
02 | OUT BeulecTtBeHHoe Bbixon 6noka

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

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



OO0 "AMTOPI™" +7(4722)40-00-02 amtorg.com.ru

63
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
05 RAIM=0.
“4acmsbio 05 H E=0. 04| OUT_SCAL
KoHmpornnepa — 10 I He0.
€20 aHa0208bIM 1 IM_L=0. 05 | ouT
M 12 Pw=0.
88000 —

PucyHok 6.31.2 - lpumep ucrionb3oeaHusi 6rioka MAX(31)
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6.32 AVRG(32) - Ckonb3siwee cpegHee, 3agepxka
HasHa4yeHue

PyHKLUMOHANbHLIN 6Nok (PUCYHOK 6.32.1) npuMeHsieTcs ANS BblYUCNEHUA cpefHero u3 Heckonbkux (4o 10)
nocrnegH1X OTCHETOB aHarnoroBoro CMrHana unu Ans ocyLecTBreHNs BPEMEHHON 3a4ePXKN.

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

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

OnucaHune dyHKLMOHanNbHoOro 6noka

DyHKUMOHANbHBIN 610K 3aNoMMHaET 3HaYeHWe nogaBaemMoe Ha BxoZ Inp ¢ 3agepkon onpegeneHHomn
ceowvicteoM T_Delay, unu no BHewwHemy curHany nogasaemomy Ha Bxog eClk. Beibop pexuvma paboTbl No BpeMeHu unm
no BHeLUHeMy curHany onpegensiet ceovictso Mode.

Ha Bbixoa dpyHkUmoHaneHoro 6noka Avrg nogaeTbcs cpegHee ¢ «N» CHATbIX CUrHanoB, KaXabli N3 CHATBIX
curHanos nogaetecd Ha Bbixog MemN (1<N< 12). KonnyecTtBo 3anoMmMHaeMbIx s4eek NaMsaTi onpeaenseTcs CBONCTBOM

Qnt.

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

Tabnuua 6.32.1

Bxopgbl — napamMeTpbl — BbIXOAbI
No | Obo3HauyeHue OwnanasoH 3Ha4yeHue no HasHaueHune
3HaYeHun yMONnYaHuio
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 | ONT 1-10 2 KonnyecTtBo siveek
03 | T DELAY Bpewmsi 0:00:00:1 [Nepunopg oTcyeTa
Bbixoabl
01 | dCLK 0/1 [Mpu3Hak oTcyeTa
02 | AVRG BeuwectBeHHoEe Bbixo 6noka
03 | DELAY BeuwectBeHHoEe Bbixo 6noka
04 | MEM1 BellectBeHHOEe Bbixoq siuenkn namsaTtm
05 | MEM2 BellecTtBeHHOE Bbixoq suenkn namstm
06 | MEM3 BellectBeHHoEe Bbixoa suenkn namstm
07 | MEM4 BeulectBeHHOEe Bbixoa siuenkn namsatu
08 | MEM5 BeuectBeHHOEe Bbixoa siuenkn namsatu
09 | MEM6 BeuwiecTtBeHHOE Bbixoq suenkn namstm
10 | MEM7 BeuwiectBeHHoe Bbixoq suenkn namsaTtm
11 | MEMS8 BeulecTtBeHHoe Bbixog auenku namaTtu
12 | MEM9 BellectBeHHoe Bbixoa si4enkn namsatm
13 | MEM10 BelectBeHHoe Bbixoa siuenkn namsatm

Mpumep npumeHeHns (%\Microl\Alfa 2.0\examples\fbd_32.fbx)
lMocmaHoeka 3adayu: Heobxoanmo HaTu cpegHee apudMeTnyeckoe 3HaYeHUe ABYX CUrHaroB, NPUXOASLLNX
Ha OAVH aHanoroBbIi BXOA C pasHuuel 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) - 9kcTpemym

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 - ®yHKyuoHarnbHas cxema brioka “akecmpemym” EXTREM(33)

OnucaHue dyHKLMOHanNbHoro 6noka

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

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

Ha Bbixogax 6noka MAX, MIN dmkcmpyeTca nocrnegHee 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 komMaHAaa
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 BNIIOTb A0 OOHAPYXEHUS 04epeaHoro 3SKCTpemyma —
COOTBETCTBEHHO MaKCMMyMa Unv MUHUMYMa.

B MomeHT o6GHapyXeHWss MakcuMyma WM MUHMMYMa Ha BpeMSl, paBHOE BpPeEMeHW uukna  paboTbl
KOHTponnepa, Ha AUCKpeTHbIX Bbixogax cootBeTcTBeHHO dMAX unu dMIN copmupyoTcs AUCKpeTHble curHanbl
dMAX=1 nnn dMIN=1.

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

B dyHkumoHanbHoM Grnoke npedycMoTpeHbl Mepbl MO MOBBILLEHWIO MOMEXO3aLLMLLEHHOCTH MpoLecca novcka:
nmeeTcs OUNBbTP HWXKHUX 4YacTOT, MMEETCH BO3MOXHOCTb BBEAEHWUS] 30Hbl HEYYBCTBUTEMNBLHOCTU U NpeaycMOoTpeHa
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 cuTyauust npeacraBneHa Ha
pucyHke). Ecnu BBegeHa 30Ha HevyBcTBMTENbHOCTUM (DB >0), TO 3KCTpeMym dukcupyeTcs He cpasy, a Nullb nocne
TOro, Kak, NpoWMAs 3KCTPEMyM, CUrHam W3MeHMTCs Ha BenuuuHy, Gonbliyio DB. Ecnn xe curHan nsameHutcs Ha
MEHbLUYIO BENNYMHY U 3aTeM BHOBb HAYHET W3MEHSTbCS B UCXOOHOM  HanpasieHuK, 3KCTPEMYM He UKCupyeTcs.
3HaveHune DB <0 BocnpuHumaeTca anroputmom kak DB =0.

Mapametpom MAX_RATE ycTaHaBnvMBaeTcsi [OOMyCcTMMasi CKOPOCTb W3MEHEHWs curHana, fnpu KOTOpOW
dukcupyetcs akctpemyM. Ecnu MAX_RATE=c0, TO orpaHnyeHnsi Ha CKOpoCTb He HaknaablBatoTcs. B npoTnBHom cnyyae
9KCTPEMYM (DUKCMPYETCA nuwb TOrda, Korga rfocne MNpOXOXAEHUs 3JKCTpeMyma (Mnv, Mnpyu  HanuyMu  30HbI
HEYYBCTBUTENLHOCTU - MOCIE NPOXOXAEHUSA 3TOM 30HbI) CKOPOCTb U3MeHeHus curHana V< MAX_RATE.

Bxopbl, napameTphbl 1 BbIxoAbl 6ri0Kka NpeacTaBneHbl B Tabnmue 6.33.1.
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Tabnuua 6.33.1

Bxoabl — napamMeTpbl — BbIXo4bl
No | O6o3HaueHue 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 BeluecTtBeHHOE 0 30Ha HeYyBCTBUTENBHOCTH
03 | MAX RATE BeluecTBeHHOE 100 HonycTnmasi CkopoCTb M3MEHEHWsI curHana
Bbixoabl
01 | dMAX 0/1 Purkcaunss Makcumyma
02 | dMIN 0/1 Pukcauns MUHUMyMa
03 | dSRC_MAX 0/1 [Mpu3Hak noncka Makcumyma
04 | dSRC_MIN 0/1 Mpun3Hak noncka MUHUMyMa
05 | MAX BeuwjectBeHHoe MakcrumanbHoe 3HaYeHne BXOAHOro curHana
06 | MIN BeulectBeHHoEe MuHUManbHOe 3HaYeHne BXOQHOro curHana

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

PeweHue:
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PucyHok 6.33.2 - lNpumep ucrnonb3osaHusi 6rioka EXTREM(33)
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6.34 LIMIT(34) - OrpaHnyeHue
HasHa4yeHue

®PyHKLUMOHaNbHbIN 610K (PUCyHOK 6.34.1) NpumMeHseTca AN orpaHUYeHns BEPXHEN U (MK) HYUXKHEW rpaHuLib.

2

01 dOut_H

‘ @ | 02 dOut_L

01 Inp

s
[e

03 Out
>

010ut_H
020ut L 3

PucyHok 6.34.1 - ®yHKyuoHarnbHas cxema brioka «oepaHuyeHuex» LIMIT(34)

OnucaHune yHKLMOHaNbLHOro 6noka

®PyHKUMOHANbHLIN BrOK COAEPXWUT OrpaHWYMTENb BEPXHErOo W HWKHEro 3HayeHusd curHana. Ha — gByx
anckpeTHblx Bbixogax dOUT_H wu dOUT_L dukcmpyeTca [OCTUXKEHUE CUIHanoMm BepxXHErW W HWKHEW rpaHuubl
orpaHuyeHus.

PaboTa dyHKUMOHaNbLHOro 6rioka onuckiBaeTCcsl B NpUBEAEHHON HUxe Tabnuue 6.34.1.

Tabnuua 6.34.1

INP ouT dOUT _H dOoUT 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 ecrnm OUT_L < OUT_H.

Bxopbl, napameTpsbl 1 Bbixoabl 6ri0ka npeacTaBneHbl B Tabnvue 6.34.2.

Tabnuua 6.34.2

Bxoabl — napameTpbl — BbIXoAbl
No | O6o3HauyeHue AOwnana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUN YMONYaHuIo
Bxon
01 [ INP1 | BewecteHHoe | | Bxop 6rioka
MapameTpbl
01 | OUT_H BelyecTBeHHoe 100 BepxHuii ypoBeHb OorpaHu4eHus
02 | OUT L BelyecTBeHHOEe 0 HWKHW ypOBEHb OrpaHnYeHnst
Bbixoabl
01 | dOUT_H 0/1 CvrHan JOCTWKEHWS BEPXHEW rpaHuLbl
02 | dOUT L 0/1 CuvrHan JOCTUXEHMS HXKHEN rpaHnLbl
03 | OUT BellectBeHHoE Bbixon 6noka

http://www.microl.ua

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

PeweHue:
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PucyHok 6.34.2 - lNMpumep ucrnonb3oeaHus b6noka LIMIT(34)
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6.35 LIMIT_RT(35) - OrpaHn4yeHne CKOpoCTH

HasHauenue
®PyHKUMoHanbHbIM 6nok (pucyHok 6.35.1) ucnonb3yeTcs B Tex cryyasx, Korga Heobxooumo OorpaHuynTb
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 - @yHKyuoHabHas cxema brioka «oepaHudeHue ckopocmuy LIMIT_RT(35)

OnucaHune dyHKLMOHaNbHOro 6noka

®PyHKLMOHANbHbLIN ONOK COOAEPXKUT y3ern orpaHuy4eHust ckopocTu. B nmoboi MOMEHT BpeMeHU BbIXOOQHOW CurHarn
OUT cTpemutcst cpaBHUTbCSA ¢ BXoAHbIM curHanom INP. Ecniv OUT=INP 1 ckopocTb M3MEHEHUS1 BXOOHOFO CUrHana
INP_RATE w™eHble 3agaHHoro orpaHudeHunst LIMIT_RATE (1.e. INP_RATE<LIMIT_RATE), To BbixogHow curHan OUT
namensetca co ckopoctbto OUT=INP, ocTaBasicb B Kaxabll MOMEHT BpemeHu paBHbiM curHany INP. Ecmu
INP_RATE>LIMIT_RATE, curHan OUT HauuHaeTca maMeHsTbca co ckopocTbto LIMIT_RATE po tex nop, noka He
cpaBHgaeTcs ¢ curHanom INP.

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

MeHbLUe 3agaHHoro orpaHudeHuns LIMIT_RATE, curHanbl Ha o6oux Bbixogax paBHbl Hymio. B npoTtuBHOM cnyyae
nosiensietca curHan Ha Bbixoge dUP_LIM unu dDN_LIM, B 3aBUMCMMOCTM OT TOro, yBenuuuBaeTcs (U3MeHsieTcs B
HanpaBneHun "6onblie") unuM ymeHbluaeTcs (M3MEHsAeTCs B HanpaBneHun "meHblue") BbixogHoW curHan OUT.
CoctosiHue 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 | O6o3HauyeHue AOwnana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUn yMONnYaHuio
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 BeujecTtBeHHoe Bbixon 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_35.fbx)
lMocmaHoeka 3adayu: HeobxogMmo OrpaHuunTb CKOPOCTb WM3MEHEHWsi aHaroroBOro curHama BO BpPEMEHW.
MpupocT gomkeH 6bITb OrpaHnyeH He 6onee Yem Ha 20 eguHUL, B CEKYHAY.
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PeweHue:
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PucyHok 6.35.2 - lMpumep ucrnonb3osaHus 6noka LIMIT_RT(35)
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6.36 MUX(36) - MepekntoyaTenb No HOMepy
HasHauveHue

PyHKUMOHanNbHbIN 6ok (pucyHok 6.36.1) npumMeHseTcs ANA NepeknioyeHns Heckonbkux (4o 11) curHanos.
MonoxeHne nepeknioyaTens onpeaenseTcs 3Ha4eHnemM Yucna, NocTynarLlero Ha cneuunanbHbIi BXog 6noka.

01 Num 1

02 Inp1 | ez

03 Inp2 | o2 :
o

2inptd faa| T

01 Out

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

OnucaHue dyHKLMOHanNbHoro 6noka

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

Pa6oTta nepekntodatens onucbiBaeTcs Tabnuuen:

Tabnuua 6.36.1
NUM NUM<0 NUM =1 NUM =2 NUM >m
ouT 0 INP1 INP2 INPmM

Bxopbl 1 Bbixoabl 6rioka npeacTaBneHbl B Tabnmue 6.36.2.

Tabnuua 6.36.2

Bxoabl — napameTpbl — BbiXoAbl
No | O6o3Ha4yeHue 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 npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_36.fbx)

lMocmaHoeka 3ada4u: HeobxoanMo opraHuM3oBaTh NepeKiodeHne nepefaym Ha aHanoroBbl BbIXO4 curHana c
OZIHOTO U3 TPEX aHanoroBbIX BXOAOB, B 3aBMCMMOCTM OT YKa3aHHOro HoMepa nosb3oBaTenem ¢ nepegHer naHenu (6rok
User(63)).

PeweHue:
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PucyHok 6.36.2 - lpumep ucrnonb3oeaHusi 6rioka MUX(36)
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6.37 CMP(37) - KomnapaTtop

HasHauenue
®PyHKUMoHanbHbIM 6nok (pucyHok 6.37.1), npeacTtasBnseT cobon MOPOroBbIM 3rEeMeHT, MPUMeEHsAeTCa Ans
KOHTPONSA BXOAHOrO curHana.

01 dGreat

8

02 dEqual

o § N
j \\ o |03 dlLess

PucyHok 6.37.1 - ®yHKyuoHarnbHas cxema brioka «kommnapamop» CMP(37)
OnucaHue dyHKLMOHanNbHoro 6noka
®PyHKUMOHANbHBIN OMOK COOEPXUT 3BEHO MOPOroBoro anemeHTa. CurHan nopaeTcs Ha 3BEHO MOPOroBOro
anemeHTa 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

Bxoabl — napameTpbl — BbIXoAbl
No | O6o3HauyeHue AOwnana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUN YMONYaHuto
Bxon
01 [ INP | BewecteHHoe | | BxoaHoit napameTp 6noka
MapameTpbl
01 | SP BeulecTtBeHHoOe 0 3apaHHoe 3HayeHue
02 | DB BeuwectBeHHoEe 0 MepTBas 3oHa
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 MeHbLUE 3a0aHHOMO 3Ha4YEHNs

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_37.fbx)

lMocmaHoeka 3adayu: B 3aBUCMOCTU OT TEKYLLEro 3Ha4YEHNsI aHaNoroBoro Bxoa Heo6xoaumMo nodatb Ha OAuH
M3 ONCKPETHbIX BbIXOAOB nornyeckyto «1». Ecnu 3Havenne Gonbwe 50 1O, curHan nogatb Ha 1 OUCKPETHBbIN BbIXOA,
ecnu paBHo 50, TO Ha BTOPOW 1 €CIiM MEHbLLE TO HA TPETUN OUCKPETHbLIN BbIXOA.

PeweHue:
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PucyHok 6.37.2 - lpumep ucrnonb3oeaHusi 6rioka CMP(37)
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6.38 TIMER(38) - Tanmep

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

01 dStop | o o | 01dOut

¥

02 T

02 dReset

8
=
51

PucyHok 6.38.1 - ®yHKyuoHaibHas cxema brioka «matimep» TIMER(38)

OnucaHune yHKLMOHaNbLHOro 6noka

®PyHKUMOHanbHbIN 6rok MmeeT aBa AuckpeTHbix Bxoga dSTOP n dRESET. B coctosHum "cton" otcuyer
BpeMeHM MpekpaLlaeTcs, B COCTOSAHUM "cOpoc” 3BeHO Tavimepa obHynseTcs 1 BpeMsi "ocTaHaBnmBaeTca" Tak Xe, Kak B
cocTosiHum "cton". KomaHga 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 | O6o3HauyeHue 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 npumeHeHnsa (%\Microl\Alfa 2.0\examples\fbd_38.fbx)

lMocmaHoeka 3adayu: Caenatb 3adepXKy B 5 cekyHA nepepn TeMm, Kak nogaTb CUrHan Ha AWCKPETHbIN BbIXOA;
ecnm BXO[LHOI?I curHan 6y,u,eT npepBaH B Te4E€HUN 3TUX 5 CEeKyHA, Ha4aTb OTCYeT CHa4dana.

PeweHue:

4T Ay o [1REHTE
JuckpemHbili 8800. HuckpemHsbil eb1800.
Tatimep. brok *
npumeHsiemcsi 0nsi
opaaHu3ayuu ebl0epxKu 0T
8peMeHU LU

PucyHok 6.38.2 - lNpumep ucnonb3ogaHusi 6r1oka 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 (Nepexod U3 cocTosHMs normdeckoro 0 B coctosHMe nornyeckomn 1 nnm obpaTHbIX
nepexoaoB), a Takke Ans CPaBHEHWS MOACYMTAHHOIO 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 «cdemyuky 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” n "copoc” Ha dRST n dCNT_DIS. Ecnn
mmeeTca curHan Ha Bxoge dCNT_DIS, sHaueHne cyeTumka 3amopaxwuBaetca. Ecnv nveetcsa curHan Ha Bxoge dRST, B
CYeTYMK 3anncbiBaeTcs HavanbHoe 3HadeHne Yucna SPO. Komanga dRST npuoputeTHa Hag komaHaon dCNT_DIS .

Bxogbl, napameTpsbl 1 Bbixoabl 6ri0ka npeacTaBneHsl B Tabnuue 6.39.1.

Tabnuua 6.39.1

Bxopgbl — napameTpbl — BbIXOAbl
No | O6o3HauyeHue AOwnana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUN YMONYaHuIo
Bxoabl
01 | eUP 0/1 Bxog npupalueHns (MHKpeMeHTa) 3Ha4YeHus cHeTHmKa
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 Llenoe 0 HavanbHoe 3Ha4yeHue cyeTa
03 | MAX Llenoe 920 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 | ONT Llenoe Bbixoa 6roka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_39.fbx)
lMocmaHoeka 3ada4u: HeobxoamMmo cyMMMpoBaTh KONMYECTBO cpabaThiBaHWIA NEPBOrO ANCKPETHOrO curHana u
OTHUMATbL OT MOJTYYEHHOTO 3HaYeHus1 cpabaTbiBaHWA BTOPOro AMCKPETHOMO BXoaa.
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PeweHue:

JOUT

d0Ln

LuckpemHbie 8800kl

Cyemuyuk.
lMpumersemcs
0ons nodcyema

Koriu4yecmea
umriyrnibcoe

dhas

dMIN

GNT

05 tLAG=0:00:00.0
1 newpoa oaod hisk e,

lNonb3oeameribckas
rnaHerib.

USER(63)

01 nDIZP=1

02 nTVPE_1=0
0% nTTPE_2=2
04 nTVPE_3=2
05 4ZP_ER=1
0& JLED1=0

07 dLED2

10 DIEP_2=0.
0.

1T HTET=0.

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

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

01 eStart [g ot | 01 dOut

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

PucyHok 6.40.1 - @yHKyuUOHarnbHasi cxema brioka «o0Hosubpamop» 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
coctosHun nor.1 B TeyeHne Bpemerun t=TM, rge TM - napameTp HacTpomku. o ucteyeHnm spemenn TM curHan Ha
BbIXO4€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 vHBepTupyeTcs.

CurHan Ha Bxoge dRST(cbpoc) B noboit MOMeHT BpeMeHn 06HynseT oba Bbixoga S4erkn U 0BHynseT cHeTYmK
BpemeHu. [Npu Hanuuum koMaHabl "cbpoc” anropuTm s4enku He MOXeT ObiTb 3anyLleH. PyHKLUMOHANbHbLIN OroK Takke
He MOXeT ObITb MOBTOPHO 3anyleH KoMaHaon "nyck" [o Tex Mop, Noka He 3aKOHYMTCH (hOPMUPOBAHUE BbIXOOHOTO
mMnyrnbca.

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

Mpn TM=0 BbIxOgHOW MMMYIbC HEe hopMupyeTcs.

Bxopbl, napameTphbl 1 BbiIxoAbl 6r10ka NpeacTaBneHbl B Tabnuue 6.40.1.
Tabnuua 6.40.1

Bxoabl — napamMeTpbl — BbIXoAbl
No | O6o3HauyeHue 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 npumeHeHunsa (%\Microl\Alfa 2.0\examples\fbd_40.fbx)

lMocmaHoeka 3adayu: Heobxognmo cchopmmpoBaTb UMMyNbC AnvHoW 10 cekyHd, ecrnv Ha OUCKPEeTHOM BXxope
nosiBmTCH «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 - lpumep ucrnonb3osaHusi brioka OSC(40)
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6.41 OSC_M(41) - MynbTBMbGpaTop

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

01 dOut

01 eStart | gy o

02 dRst _[e2 T

PucyHok 6.41.1 - ®yHKkyuoHarnbHas cxema brioka «Mynbmugubpamop» OSC_M(41)

OnucaHune yHKLMOHaNbLHOro 6noka

MynbTuBMGpaTop 3anyckaeTca no nepegHeMmy poHTy curHana Ha Bxoge eSTART (nyck), T.e. Npu U3MEHEeHUHN
eSTART u3 coctoaHus normdeckoro «0O» Ha coctosHue norudeckon «1». Nocne nycka Ha OCHOBHOM Bbixoge Oroka
Avelikn popMmupyeTcs nocrnefoBaTenbHOCTb UMNYNBLCOB. ANUTENbHOCTb 3TUX UMMYNbCOB 3adaeTcs napameTpom TM1,
AnuTenbHOCTb Nay3bl - napameTpom TM2.

Ha Bbixoge TM chopmupyeTcs Bpems, npollefllee OT MOMEHTa CMeHbl COCTOSIHMS BbIXOAA.

CurHan dRST (cbpoc) npepbiBaeT nocnefoBaTenbHOCTb MMMNYNbCOB, ycTaHaBnuBasi ob6a Bbixofda Ornoka B
coctosiHue nor. 0. CurHan dRST npuoputeTeH Hag curHanom eSTART.

Ecnn curhan dRST cHumaeTtcs B MoOMeHT, korga npucytcteyeT curHan eSTART,
BOCMPVHUMAETCH Kak KomaHga nycka.

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

Takaa cutyauusa

Tabnuua 6.41.1

TM1 TM2 Bbixog dOUT
TM1>0 TM2>0 ITIT 11 1T
TM1=0 bespaznnyHo 0
Bxogbl, napameTpsbl 1 BbiIxoabl 6ri0ka npeacTaBneHbl B Tabnuue 6.41.2.
Tabnuua 6.41.2
Bxopbl — napameTpbl — BbIXoAbl
No | O6o3Ha4yeHue OwnanasoH 3Ha4eHue no HasHa4yeHue
3HAYeHUMN YMOJTYaHUIO
Bxoabl
01 | eSTART 0/1 KomaHga "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 | T™M Bpewms Tekylwee BpemMs nmnynsca unun naysbl

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

lNocmaHoeka 3adayu: Heobxoammo cchopmMmpoBaTh HENPEPLIBHYHO NMOCNEeN0BaTENbHOCTL MMMYIBCOB AJIMHOK 5
CEKYHA, U Nay30M Mexay HUMU 2 CEKYHAbI.
PeweHue:

JoUT

<ETART 1

d0Ln

JuckpemHblie 8800bI.

dRET 02

01 T h1=0:00:05.0

02 ThI2=0:00:02.0)

T 01 n0LT =1

JuckpemHbil 8b1800.

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

PucyHok 6.41.2 - MNpumep ucnonb3ogaHusi 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 Cly4Yae, KOrga CKBaXXHOCTb BKIHOMEHWS [OMKHa ObiTb MNponopuUMOHanbHa HenpepbiBHOMY
ynpasnstoLemy curHany.

01Inp o

o 01 dup

-

@ | 02dDn

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

OnucaHune dyHKLMOHaNbLHoOro 6noka

®PyHKUMoHanbHbIM 6ok npeactaBnsetT cobon  WKMPOTHO-uMNynbeHbI  (LUMM) mopgynsatop € 3agaHHbIM
neprMoaoM U MEHSIIOLWENCa ONUTENbHOCTLIO BKIIOYEHWS.

Ecnn BxogHon curHan INP>0, To umnynbcbl dopmupytoTcs Ha aumckpeTHoM Bbixoge dUP (Gonblie), ecnu
INP<0, 1o Ha Bbixoae dDN (meHbLue).

Mepunopa cnegosaHns MNynbCcoB 3agaeTtcd napameTpoM TM. [AnuTenbHOCTb 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 BbluucneHHoe no dopmyne 3HadeHue T<To, roe To - Bpemsi uMkna KOHTpornnepa, To peanusyemoe
3HayeHne T=Tp, npuyem YacTb MMMNYNbCOB Mpu 3TOM "mMponagaeTt’, Tak, 4YTO B CpedHeM CcoxpaHseTcs
NpONOpPLUOHANbHOCTb 3aBUCUMOCTU MEXAY CKBaXXHOCTBIO Y BXOAHBIM CUTHarnoMm.

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

dopmupytoTcs).
Bxopbl, napameTphbl 1 BbiIxoAbl 6r10Kka NpeacTaBreHbl B Tabnvue 6.42.1.

Tabnuua 6.42.1

Bxoabl — napameTpbl — BbiXoAbl
No | O6o3Ha4yeHue 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 npumeHenus (%\Microl\Alfa 2.0\examples\fbd_42.fbx)

lMocmaHoeka 3adayu: Heobxogmmo ccopmumpoBaTth Yepey MMNYNbCOB AfIMHA KOTOPOro 3aBUCUT OT BXOZHOMO
aHanoroBsoro curHana no dopmyrne «anuMHa UMMynbca» = «Bpems nepuoda» * «BXOOHOW curHan B npoueHTax». U3
pacyeTa 4TO «Bpems nepuoga» = 5 cekyHa.

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 - lNpumep 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 [

02 Inp

e
\/\ o (0100t
i

PucyHok 6.43.1 - @yHKyuUOHanbHasi 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 3anomuHaHMe curHana npoucxogut no ypoBHIO dpoHTa 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
3anoMMHaETCs M NepecTaeT 3aBnCeTb OT BXogHOro curHana INP.
01 MODE =1 3anomvHaHue curHana npovcxoauT no nepeaHemy (POHTY AUCKPETHOro

curHana Ha Bxoge 01 eWR, T.e. B MOMEHT nepexoda W3 COCTOSAHMS _I_
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.

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

Tabnuua 6.43.1

Bxoabl — napameTpbl — BbiXxoAbl
No | O6o3HauyeHue 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 — No ypoBHIo;
1 — no nepegHemy pPOHTY.

Bbixop

01 | ouT | BeliecTBeHHoe | | Bbixoa 6noka

Mpumep npumeHeHnsa (%\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 - lNpumep ucronb3oeaHusi 6rioka MEM(43)
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6.44 DMUX(44) - Nepekntoyatenb

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 - ®yHKkyuoHarnbHas cxema brioka «nepekmodyamerns» DMUX(44)
OnucaHune yHKLMOHaNbLHOro 6noka
DyHKUMOHAMNbHBIN BNOK MOXET nepekntoyaTe OAMH BXOA4 HAa OOWH M3 BOCbMM BbixO4oB. Homep Bbixoga, Ha
KOTOpPbLIA MepekrnoyaeTcs BXOA, ykasbiBaeT 3HadyeHwe Ha Bxode NUM 01. Ecnu 3HayeHve Ha Bxoge NUM <1 Torga
OUT1=INP, ecnin NUM >8 — OUT8=INP.
Bxopbl, napameTphbl 1 BbiIxoAbl 6r10Kka NpeacTaBneHbl B Tabnuue 6.44.1.

Tabnuua 6.44.1

Bxogbl — napamMeTpbl — BbIXoAbl
No | O6o3Ha4yeHue OwnanasoH 3Ha4yeHue no HasHa4yeHune
3HaYeHun yMOJ4aHuo
Bxoabl
o1 | NUM 1-8 Homep BbIxoga, B KOTOPOE 3anuncbiBaeTcs Tekyyee
3HayeHue Bxoaa
02 | INP BeulectBeHHoEe Bxop 6noka
Bbixoabl
01 | OUT1 BeulecTtBeHHoOe 1-n BbIXOA,
02 | OUT2 BeuwectBeHHoEe 2-11 BbIXO[,
03 | OUT3 BeuectBeHHoE 3-11 BbIXO[,
04 | OUT4 BeuectBeHHoE 4-1 BbIXO[,
05 | OUT5 BeulecTtBeHHoOe 5-11 BbIXO[,
06 | OUT6 BeulecTtBeHHOe 6-1 BbIXO/,
07 | OUT7 BeuectBeHHoE 7-1 BbIXO[,
08 | OUTS8 BeuectBeHHoE 8-11 BbIXO[,

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

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

BXO4 noaasaTb Ha OOUH U3 4 aHanoroBbIX BbIXO40B.

http://www.microl.ua

PeweHue:

o  MMK-51(H), MMK-52(H) ver.01.77 e

TPMK.421457.005 P32 u3m. 2.01,




000 "AMTOPI™ +7(4722)40-00-02

amtorg.com.ru

85
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 - [Npumep ucnonb3oeaHusi 6rioka DMUX(44)
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6.45 AVRG_8(45) - CpeaHee

HasHauenue
PyHKLUMOHaNbHbIN 610K (prcyHok 6.45.1) npumeHseTcs Ans MopMUPOBaHUS CPeAHEro 3HavYeHus.

ot (01 Avrg
01 dRst >

02 Oyt

03 Out2

02 Num

04 Out3
05 Out4

05 Outs

i
........ 108 Out6

. 02 dDis < 5
,,,,,,,,,, : : @ (07 Out7
o 08 Outd

PucyHok 6.45.1 - ®yHKyuoHanbHas cxema brioka «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 BbibpaTb MO 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 orpaHudmBatoTca napametpamu LIM_H(05) n LIM_L(06). C
nomolubio Bxoga dRST 01 3HaveHus Bcex BbIXOA4O0B NpupasBHuBatTca Jo napameTtpa SP_0(04). Mpu akTMBHOM curHane
dDIS 3Ha4eHue curHana Ha cooTBeTCTBYHoLWEM Bbixoge OUTn “3amopaxuBaeTcs’.

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

Tabnuua 6.45.1

Bxoabl — napamMeTpbl — BbIXOAbI
No | O6o3HauyeHue 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 | ONT 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 BeuwiectBeHHoOEe 1-n BbIXOA
03 | OUT2 BeuectBeHHOE 2-11 BbIXOA,
04 | OUT3 BeuwectBeHHoEe 3-11 BbIXO[,
05 | OUT4 BeulectBeHHoE 4-1 BbIXO[,
06 | OUTS5 BeuectBeHHOE 5-11 BbIXO[,
07 | OUT6 BeuwjectBeHHoE 6-11 BbIXOA,
08 | OUT7 BeuectBeHHoe 7-1 BbIXOA,
09 | OUTS8 BellectBeHHoEe 8-11 BbIXO[,

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

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 - lpumep ucnonb3oeaHus 6rnoka AVRG_8(45)
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7 CDyHKLI,VIOHaanbIe Onoku ynpaBrieHUsA TeXHOJIOorm4eCKum npoueccom
7.50 FILTER(50) - dunb1p

HasHaueHue

PyHKUMOHanNbHbIN 6rok (pucyHok 7.50.1) npumeHseTca Ana unbTpaumMn BbICOKOYACTOTHBIX MOMEX, a Takke
AN AMHaMU4eckon Koppekuuu. PunbTp, MMEeWwuid MNOpsAoK Bbllle MNEepBOro,  MOXHO — MONyYMTb  NyTeMm
nocrnefoBaTenbHOMO BKITHOYEHNSA HECKONbKNX BrOKOB.

FILTER(50)

011np | @ 01 | 01 Qut

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

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

W) =YPE)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 | O6o3HauyeHue AOwnana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUN YMONYaHuUIo
Bxon
01 [ INP | BewecteHHoe | | Bxop 6rioka
MapameTp
01 | TIME | Bpems | 0:00:00:1 | MoctosHHas BpemMenu ounbTpa
Bbixop
01 | ouT | BewecteHHoe | | Bbixoa 6noka

Mpumep npumeHeHnsa (%\Microl\Alfa 2.0\examples\fbd_50.fbx)
lNocmaHoeka 3adayu: OpraHu3oBaTh (OUNbTPALMI0 BXOAHOTO CUrHana, v NoaTte 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 Y=KX+B a1 | 01 gut

h 4

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

OnucaHune dyHKLMOHaNbLHOro 6noka
Bnok maclwuTabrMpoBaHUS 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 | Obo3HauyeHue OwnanasoH 3Ha4yeHue no HasHa4yeHue
3Ha4YeHUn yMOJ4aHuo
Bxop
01 | INP | BeuiectseHHoe | | Bxog 6noka
MapameTpbl
01 | OFFSET BeuectBeHHoE 0 CmelleHve
02 | GAIN BeulectBeHHoe 1 Ycunenuve
Bbixop
01 | ouT | BewecteHHoe | | Bbixoa 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_51.fbx)
lMocmaHoeka 3adaqyu: Heobxoanmo cmacluTabmpoBaTtb BXOLHOW CUrHam: CMecTuUTb Ha 20 Tex. eanHnL, 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
EEDDL,_WW-TZLDD' 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) - Kyco4yHo-nuHenHasa pyHKUUs

HasHauenue

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

LINEAR(52)
@ | 01 Num
>
01 np (81
le | UZQUI
S0
02 1
3 %

PucyHok 7.52.1 - ®yHKUyuoHanibHas cxema brioka «Kyco4Ho-nnuHeliHas yHkuyusi» LINEAR(52)

OnucaHune yHKLMOHaNbLHOro 6noka

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

KoopauHaTa KoHua oTpeska onpegensieTcs napowi curHanoB Xi, Yi (abcumcca v opavHaTta KoHua oTpeska),
KOTOpble 3a4al0TCH COOTBETCTBYIOLLMMM 3HAYEHVAMM napameTpamm 6noka.

Mpu INP<X1 n INP>Xm BbixogHor curHan OUT ByaeT paBHbI nocnegHemMy ykasaHHOMY 3HaYEeHUI.

Ha Bbixoge NUM chopmMupyeTcsa unMcno, paBHOE HOMeEpPY TeKYLUEro yyacTka KyCOYHO-NIMHENHOW 3aBUCUMOCTMW.

KoopauHaTel 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

Bxopgbl — napameTpbl — BbIXOAbl
No O6o03Ha4yeHue AOnana3oH 3HaueHue no Ha3Ha4yeHue
3Ha4YeHun YMOJTYaHUIO
Bxon
01 [ IN | BewecteeHHoe | | 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 npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_52.fbx)
lNocmaHoeka 3adayu: BBeCTM HENMHEMHOCTb B MoKasaHusa Mo 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
A UCKYCMBEeHHO20
. 88edeHus
AHanozossbll 8800. PTETIT T EET

PucyHok 7.52.2 - [pumep ucnonb3osaHusi 6rnoka LINEAR(52)
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7.53 SP(53) - YcTaBKka aHanoroBas

HasHauveHue
PyHKLUMOHanNbHbIN 610K (prcyHokK 7.53.1) npumeHseTcs Ang POopMUPOBaHUS CUrHana BHELLHEro 3ajaHus.

SP(53)

ES

sp 01 0ut

PucyHok 7.53.1 - ®yHKyuoHabHasi 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 | O6o3HauyeHue AOwnana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUn YMONYaHuto
MapameTp
01 | sp | BewecteHHoe | 0 | 3HaueHune ycTaBkK
Bbixop
01 [ ouT | BellecTBeHHoOE | | Bbixog 6noka

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_53.fbx)
lNMocmaHoeka 3adayu: Heo6XxoAMMO aHaNoroBbli BXOAHOW CUIHAM YMHOXUTb HA8 MaTEMaTUYECKYO 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 ucrnonb3osaHusi 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 CUrHANOB BHELLHErO 3adaHus.

SP_M(54)

01 Out 1

izspizi] P12 . e

PucyHok 7.54.1 - ®yHKyuoHanbHas cxema brioka «ycmaeka aHasio2oeasi MHo2okaHanbHasi» SP_M(54)

o
o
0.
3
2]
o
-
=

OnucaHune dyHKLMOHaNbLHOro 6noka
Yuncno He3aBNCMMbIX 3a4aT4YMKOB paBHO 12.

MapameTpsbl 1 Bbixoabl 6roka npeactaBneHsbl B Tabnuue 7.54.1.

Tabnuua 7.54.1

Bxogbl — napamMeTpbl — BbIXOAbI
No | O6o3HauyeHue AOwnana3oH 3HaueHue no HasHauyeHue
3HaYeHun yMOJ4aHuo
MapameTpbl
01 | SP1 BeulecTtBeHHOe 0 3HayeHne ycTaBku
02 | SP2 BeulecTtBeHHOe 0 3HayeHne ycTaBku
12 | SP12 BeulectBeHHoEe 0 3HayeHve yCTaBku
Bbixoabl
01 | OUTO1 BelecTBeHHOE Bbixoa 3agatymka
02 | OUT02 BeuectBeHHoEe Bbixopg 3apgatymka
12 | OUT12 BeulectBeHHoEe Bbixopg 3apatymka

Mpumep npumeHeHnsa (%\Microl\Alfa 2.0\examples\fbd_54.fbx)
lMocmaHoeka 3adayu: Heobxoaumo Ha 3 aHanoroBbix BbIXOA4a NoAatb cUrHanel paBHble 20 Tex. eguHuuam, 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 - MMpumep ucrnonb3osaHusi 6rioka SP_M(54)
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7.55 TM(55) - YcTaBka BpeMeHuU

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

PucyHok 7.55.1 - ®yHKkyuoHarnbHas cxema brioka «ycmaeska 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 | O6o3HauyeHue AOwnana3oH 3HaueHue no Ha3Ha4yeHue
3HaYeHUi YMOM4YaHUIo
MapameTp
0L | T™ | Bpewmsi | 0:00:00:0 | YcTaBKka BpemeHm
Bbixog
01 | out | Bpems | | Bbixos 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_55.fbx)
lMNocmaroeka 3adayu: Heobxogmnmo 3apgate Ha TIMER(38) Bpemsi nay3sbl (nepBoe CBOMCTBO (PYHKLMOHANBHOMO

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 - lNpumep ucrnonb3oeaHusi 6rioka TM(55)

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



OO0 "AMTOPI™" +7(4722)40-00-02 amtorg.com.ru

94

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 - ®yHKyuoHanbHas cxema brioka «ycmaska epemMeHuU MHo2oKkaHarnbHas» TM_M(56)

OnucaHune dyHKLMOHaNbLHOro 6noka
Yuncno He3aBNCMMbIX 3a4aT4YMKOB paBHO 12.

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

Bxopbl — napameTpbl — BbIXoAbl
No | O6o3HauyeHue Ownana3soH 3HauveHue no HasHa4veHune
3Ha4YeHUN YyMOn4YaHuto
MapameTpbl
01 | TMO1 Bpewms 0:00:00:0 YcTaBka BpEMEHM
02 | TMO2 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 npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_56.fbx)

lMocmaHoeka 3ada4yu: Heobxogmmo 3apatb Ha TIMER(38) Bpemsi naysbl (nepBoe CBOMCTBO (DYHKLMOHANBHOIO
6roka) n Bpemsi umnyrnbca (BTopoe CBOMCTBO (PyHKLMOHanbHoro 6noka).

PeweHue:

SSTART 01 [01TRI=0:00:00.0
dOUT dFET 02

oy g2 TME-000000

01 n0LT=1

o1 oL diN 1

02| TM

npr[02] 04 =
JuckpemHnbil 8b1800.
4o Mynbmueubpamop.
LuckpemHsbie 8800kbI.
TN_M([56) 4 Ycmeaka
01 ThA1=0:00:04.0 | 01 | 0T 8peMeHHas
02 ThA2=0:00:06.0( 02] OUTZ MHO20KaHasibHas.
05 TRAS=0:00:00.0( 03| 0UTS IMpumersiemcs dns
04 ThA4=0:00:00.0( 04| o4 5
05 ThS=0:00:00.0 | 05 [QUTS 86€0€HUA 8
06 TRAE=0:00:00.0( 06| oL npoapamMmmy
07 TRAT=000:00.0 [ 07| QUTT 8PEMEHHbIX

05 ThAG=0:00:00.0) 05| AUTS
03 TRAS=0:00:00.00 03] QLT3
10 T RH0=0:00:00.00 10 | ALT0
1 ThA1=0:00:00.0 111 | AUT1
12 TRA12=0:00:00.00 12 | OLT12

3adaHul (0o 12).

oW

PucyHok 7.56.2 - [pumep ucnonb3o8aHus 6noka TM_M(56)

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

http://www.microl.ua . MPMK.421457.005 P32 u3m. 2.01, 06.09.2012



OO0 "AMTOPTI™" +7(4722)40-00-02

95

7.57 TM_PRG(57) - NMporpaMMHbIA 3apaTymK

Ha3HaueHue
PyHKLMOHaNbHbIN 610K (PUCYHOK 7.57.1) chopMUPYET KYCOYHO-NTUHENHYHO (PYHKLIMIO BPEMEHW.
TM_PRG(57)
A -
01 nDisp’! . : 3 :
""""" o : ! ; o | 01dRun
01 eStant o > : : ‘ » | 02 dPause
02 eSto f : : | 03dReset
P : : : ! e | 04dEnd
05 eRe
03 dReset | g o P,
= 06 nRep
o | 07 nstep'
: : ‘ : e 08 Time
03 gStep : : . jEse  090ut
12 niode: 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 - ®yHKUyuoHarnbHas cxema brioka «npozgpamMmHbil 3adamyuk» TM_PRG(57)

OnucaHune dyHKLMOHanbHoOro 6noka

MporpammHbIA 3a4aTumMK POPMUPYET KYCOYHO-NMHENHYO (PYHKLMIO BPEMEHM, COCTOSILLYI0O U3 HECKOMbKUX (80
48) otpeskoB (03 qSTEP<48). [ina Kaxgoro oTpeska 3afaeTcs ero MnpogoiKUTENbHOCTb 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 nomouypbto Bxoga 03dRESET) unu namensia sHaveHne napametpa 12nMODE c nepenHei naHenu. Takke
npefycMoTpeHa BO3MOXHOCTb nyckaTb  (OCTaHaBnueathb, cbpacbiBaTb) nporpaMMy UM3MEHSAS  COCTOSHWE
COOTBETCTBYOLLUX MHONKATOPOB ( } (1] B ) c nepeaHeit naHenu ¢ NoMoLLbI0 knasuLwm «P/Ax.

b - MporpaMmHbIv 3agaTyuk paboTaer,

M - MPOrpaMMHbI 3a4aT4MK OCTaHOBIEH,

. - MPOrpaMmHbIf 3aaaTynk COpOLLIEH,

N]] - KOHeL, NporpamMmmbl NPOrpamMMHOro 3agaTtyvka.

Mporpamma MOXeT BbIMONHATLCA 3aaHHoe yucno pa3 (napameTtp 02qREP). Ha nvueBow naHenu BO3MOXHO
BUAETb NapameTpbl NporpaMmmMHoro 3agatyuka ( gucnnen: «BUXIO» — Homep wara, «3ABOAHHA» — Tekyuiee Bpewms,
«MAPAMETP» — 3Ha4yeHue Bbixoga 6rnoka) B pexume paboTbl npy cBedeHun nHankatopa «Mpr».

MporpammHbIn 3agatymk paboTaet BMecTe ¢ yHKUMOHanbHbIMK 6riokamu TM_M(56) n SP_M(54). Konnyectso
HeobxoanMbIX (PyHKLMOHANbHBIX BIIOKOB onpeaenseT nonb3oBaTtenb U3 pacyeta 4To ogHa napa TM_M(56) n SP_M(54)
MOXeT 3apaTb A0 12 oTpeskos, TO ecTb napametp 03 qSTEP<12. Ecnn HyxHO 12<qSTEP<24 , Ttorga B napametpax
nBL.TM1, nBL.SP1, nBL.TM2, nBL.SP2 HyxHO yka3aTb NopsgKoBble HOMepa yxXe ABYX nap (PyHKUMOHanbHbIX GrokoB
TM_M(56) u SP_M(54). MakcumanbHO BO3MOXHO MOAKMOYUTL YeTblipe napbl 3TX 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 U3MeHSTbLCHA B COOTBETCTBMU C 3adaHHOW nporpammont. [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" aBndeTca npuoputeTHbIM, TO eCTb nmpu Hanuuum nor. 1 Ha Bxoge "dRESET" anroputm
nepexoauT B COCTosiHME "cOpocC” 1 He MOXeT ObITb NepeBeaeH B APYrMe COCTOSHMS HU C NMOMOLLbIO NTMUEBON NaHENM, HK
C MOMOLLbIO AUCKPETHbIX KOMaHA Ha Bxode anroputMma. OgHako, ecnu anropyutm Gbin nepeBedeH B cocTtosiHue "copoc” ¢
NMOMOLLbI0 NULIEBON NaHenu, oH MoXeT ObiTb NylieH AuckpeTHow komaHpon "eSTART" Ha Bxoge anroputma. Ecnn
komaHabl "eSTART" n "eSTOP" npuwnu Ha BXog anropMtMa Og4HOBPEMEHHO, TO BbINOMHAeTCcs Komanaa " eSTOP ",

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

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

Ecnn BxogHow curHan eSTART=1 u cHumaetca curHan cbpoca (1.e. dRESET nepexogut u3 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".

R NAPAMETP ﬁ
Mpr Sl Gapoe

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

TMPRG(57) 1

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=... | ! |
T - U I . ! !
12 TM12=... | [128P12=... |1 : i
| ! i |
Lo e ﬂ_ ______________________ A e m e m oo b e e !

Bxogpl, napameTphl 1 BbIxodbl 6roka npeacTasneHbl B Tabnuue 7.57.1.

Tabnuua 7.57.1

Bxogbl — napamMeTpbl — BbIXOAbI
No | O6o3HayeHue OwnanasoH 3Ha4eHue no HasHa4veHune
3Ha4YeHUn YyMONnYaHuio
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 BbInonHgeMoro wara

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

15 | SPO BellecTtBeHHoOe 0 HavanbHoe 3Ha4yeHne
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Mpopomkenne Tabnuupl 7.57.1
Bbixoabl
01 | dRUN 0/1 =1 — nporpamMMHbIV 3agaTyuk paboTaet
02 | dPAUSE 0/1 =1 — NporpaMMHbIV 3a4aT4YUK B COCTOSHUM Nnay3bl
03 | dRESET 0/1 =1 — cOpoc NporpamMmMHOro 3agaTtyunka
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 BbIX04 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.

RTA(58)

103 Month |
104 Year 7| @
05Tm !

[ 02 Day W
03 Day

04 Month
05 Year
06 Tm

01 dAlm

01eRst | g

5 |2 (2|2 |

PucyHok 7.58.1 - ®yHKyuoHanbHas cxema brioka «malmep-cueHanu3amop pearbHo2o spemeHu» RTA(58)

OnucaHune dyHKLMOHanbLHoOro 6noka

B 6noke nmeetca oanH komnapatop, kotopbin cpabotaet (dALM=1) ecnu 3apgaHHble napameTtpsbl (01 ... 05)
MEHbLUE UMW CPaBHWMUCL C TEKYLMMW 3HayYeHusMu BpemeHn u aatbl. [lapametpom eRST cbpackiBaeTcs BbIXOA
komnapaTopa (dALM = 0).

YcTaHoBMeHWe YacoB NMPOBOANTCH NPU KanmbpoBke.

Bxoapl, napameTphbl 1 BbIxoAbl 6rioka npeacTasneHbl B Tabnuue 7.58.1.

Tabnuua 7.58.1

Bxopbl — napameTpbl — BbIXoAbl
No | O6o3Ha4yeHue 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™ 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 | T™M Bpewms Tekylwee Bpems OHs

0 — 234 59m

59c

http://www.microl.ua

Mpumep npumeHeHunsa (%\Microl\Alfa 2.0\examples\fbd_58.fbx)
lNocmaHoeka 3a0ayu: BbiBeCTM Ha NepeaHio NaHernb TEKYLUMIA AeHb MECSIL, 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 ucronb3osaHusi brioka RTA(58)
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7.59 RAMP(59) - lluHeHOe U3MeHeHWe napameTpa

HasHauenue
PyHKLUMOHaNbHbIN 610K (prcyHoK 7.59.1) npumMeHsieTcs ANa AMCTaHLMOHHOTO N3MEHEHNS 3afaHuns 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 6roka

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

CKOpPOCTb U3MEHEHUs 3adaHusa nepeMeHHa. B nepBbli MOMEHT nocne MOCTYNeHWs KOMaHObl OHa
MUHMManbHa, 3aTeM yBenuuuBaeTcs. Ecnu komaHgoa npepbiBaeTcs M 3aTeM BHOBb MOAAETCsl, CKOPOCTb ONSTh
CTaHOBWUTCA MWHMMAarnbHOW, a 3aTeM CHOBa BO3pacTaeT. Takoe CBOWCTBO MO3BOMSET MOMAYYNTb MWHUMAsbHbIE
npvpaLleHunsl 3a4aHusi U B TO e BPeMs Npu HeobxoauMOoCTK BbICTPO 3MEHUTL 3aAaHne Ha BoNbLUY BEIUYUHY.

CKOpOCTb M3MEHEHMS BLIXOQHOMO CUrHana onpeaensieTcs BblpaXeHneMm:

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

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

Tabnuua 7.59.1

Bxogbl — napamMeTpbl — BbIXOAbI
No | Obo3HauyeHue OwnanasoH 3Ha4yeHue no HasHa4yeHune
3Ha4YeHUn yMONnYaHuo
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 BeuwectBeHHoe Bbixop 6noka

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

lMocmaHoeka 3alayu: OpraHu3oBaTb JfIMHENHOE WM3MEHEHWE aHanoroBoro napameTpa B 3aBUCUMOCTU OT
CUrHamnoB 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

aHarnoz208bIM CugHaIom
PucyHok 7.58.2 - lNpumep ucnonb3oeaHusi 6rioka RAMP(59)
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7.63 USER(63) - Monb3oBaTenbckasi NaHesnb

HasHa4yeHue

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

PyHKLUMOHANbHbBIN 610K MOXET MHANUMPOBaTh 3 CMrHarna (B TOM YMcrie CBA3aHHbIX) Ha LMpoBbIX MHAMKaTOpax
nepegHen naHenu koHtponnepa («MAPAMETP», «3ABOAHHA», «BUXIO»), MOXeT MHAMLMPOBATL 2 AWCKPETHbIX
curHana («, v pgucnnes «BUXIO»), moxeT ucnonb3oBaTbCA Kak OAHOKaHamnbHbI 3agaTtyuk (mpu dSP_EN=1
NpeayCMOTPEH PEXUM yNpaBreHUst 3aaT4YMKOM C NepeaHen NaHenu KoHTponepa).

USER(63)

\
\
°1B iR |
17 Max | |
118 Hyst: ‘
******* || & | 01dSP_H
‘ e .
[ | 07 d5P L
a3
SP |e e 1 >
\ 03 Qut_SP

: 1 oweseEn: :-1-3@-{,},-; |

06 dled 1 N M28P0; T M4sp L. |
07dled 2: > 08 1Lag @ |
[ = iy |
Lo

PucyHok 7.63.1 - ®yHKUyuoHanbHas cxema brioka «nonb3oeameribckasi naHenb» USER(63)

OnucaHune dyHKLMOHaNbLHOro 6noka

B koHTponmepe MOXHO MCNonb3oBaTb A0 [LOEBATU «NOMb30BaTENbCKMX MaHenen» wuHavkauun. Homep
«MONb30BaTENbCKOM MaHenu» MHOWKaumm ykasbiBaetca napametpom 01 nDISP w wHovumpyetcs uudpoBbiM
nHaukaTopom («New»).

MapameTp NTYPE yka3sbiBaeT Tvn curHana (O—uenoe yncno, 1-epemsi, 2—BeLLecTBEHHOE YMCO0) No4aBaeEMOro
Ha cooTBeTCTBYyOLWMIA Undposor uHamkatop («MAPAMETP», «<3ABOAHHA», «BUXIO»).

MapameTpbl dLED1, dLED2 moryT 6bITe MCMONb30BaHbl Kak UHAMKATOPbl AMCKPETHOrO CUrHamna, To ecTb Ans
MHAMKALMKU 3TUX CUTHANOB Ha NepeaHen naHenu KOHTponnepa.

[Monb3oBaTenbCKylo MaHenb MOXHO WCMONb30BaTh Kak 3agatyvMk CurHana, TO eCTb C nepeaHen naHenu
KOHTpOnnepa MOXHO OyaeT yCTaHOBWTb HyXHOE 3HayeHue (3agaHve, KoapduuMeHT), KOTOpoe 4epe3 3BEeHO
orpaHnyeHns nonagaeT Ha Bbixod yHKUMOHanbHOro 6noka 03 OUT_SP. 3Ty dyHKUMIO naHenn nonb3oBaTens MOXHO
ucnonb3oBaTb ecnum napametp 05 dSP_EN paeHbin «1». Ons a1oro, HaxaTb kHonky «3AB[MO» uHAvkaTopbl
«3ABOAHHA» HaunHatoT muratb, kHonkamm «3HAUY» (a v ) ycTaHOBUTL Heobxoaumoe 3HaveHne 3adaHus (SP), ans
NOATBEPXKAEHUSI BBEAEHHOIO 3HaYeHus HaxaTb kHonky «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 orpaHuWYeHnst 3HaveHus 3apaHus, napameTp tLAG
yKa3biBaeT 3a0EpXKy BPEMEHM Ha MOsiBNEHMEe curHana normdeckon «1» Ha Bbixogax 01 dSP_H, 02 dSP_L. Mpwu
KOH(Mrypaumm KoHTponnepa HeobxoAMMO NMOMHUTb, YTO NMPW YCTAHOBMEHHbIX 3HaveHusax SP_H u SP_L Ha Bbixoge
OUT_SP 6ygeT 3HaveHne SP_L < SP < SP_H (Hanpumep, ecnu SP_H=0 10 1 OUT_SP=0, npu ntobbIx 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 ceoiicteo 11
(ancnne BUXIA) n npuBsizaTe Ha CO3AaHHbIA BXOA, BbIXOA C APYroro (hyHKLUMOHanbLHoro 6rnoka.

MapameTpsl 1 BbixoAdbl 6roka npeacTasneHbl B Tabnuue 7.63.1.

Tabnuua 7.63.1
Bxoabl — napamMeTpbl — BbIX0Abl

No | O6o3Ha4yeHue Anana3oH 3HaueHue no HasHa4yeHue
3Ha4YeHun YyMONnYaHuio
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 - Bpewms,

2 -BEeLEeCTBEHHOE YMCNO.

03 | nTYPE 2 0,1,2 0 Tun curHana napametpa 07 DISP_2
04 | nTYPE 3 0,1,2 0 Tun curHana napametpa 08 DISP_3
05 | dSP_EN 0/1 1 PaspelueHne nameHeHns 3agaHus
06 | dLED1 0/1 0 Bxon OMCKPETHOro nHaukaropa

07 | dLED2 0/1 0 Bxop AUCKPETHOro nHamkaropa

Mpogonxexune 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 BellecTtBeHHoOe 0 Bxon aucnnes «[MTAPAMETP»
10 | DISP 2 BelecTBeHHOe 0 Bxon aucnnest «x BABOAHHA»
11 | DISP 3 BeuwjectBeHHoEe 0 Bxon aucnnes «BUAXIO»
12 | SP BeuwjectBeHHoe 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 BeulectBeHHoe Bbixog 3BeHa pyyHOro 3agaryvika (3agaHuve)

Mpumep npumeHeHunsa (%\Microl\Alfa 2.0\examples\fbd_63.fbx)
lNocmaHoeka 3adayu: BbiBeCTU Ha AUCNNEN 3Ha4YeHne NnaBHO M3MEHSeMOro napameTpa ynpaBneHue KoToporo
Npon3BOANTCS C MOMOLLBIO MPEBOr0 U BTOPOro AUCKPETHOrO BXoAa.

PeweHue:

01 nilP=1

o2 FLT=0:00:00,0 | 0T 2T

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

d0OUT

J0LT

dLIk_H
dLIM_L

FHNC

AHarnoeosblIl 8b1800.

LuckpemHbie 8800kbi.

JluHeliHoe uameHeHue
napamempa.

m lNonb3oeameribckas

01 nDIZP=1
02 nTVPE_1=2

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 - [pumep ucrionb3osaHusi brioka USER(63)
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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 PYHKLMIA.

RTA_CYC(64)

________________

H :
s |02 Time

PucyHok 7.64.1 - ®yHKkyuoHanbHas cxema brioka «uKnudeckuli malmep-cueHanu3amop 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.

MapameTpsl 1 BbixoAbl 6roka NpeacTasneHbl B Tabnuue 7.64.1.

Tabnuua 7.64.1
Bxoabl — napameTpbl — BbiXxoAbl
No | Obo3HauyeHue 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 oo 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) - NNornyeckas waroBas nporpamma

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 npozpammas STEP(65)

OnucaHune yHKLMOHaNbLHOro 6noka

Anroputm cogepxut 8 Laros, nepexod OT OAHOro wWara K ApYyroMy BbINOMHAETCA WM MO YCMOBWIO, Korga
dCond cTaHoBMTCA paBHbIM 1 unM MO UcTeyeHun BpemeHn cooTseTcTByowero wara TMi. Mpu atom cpabaTbiBaeT
COOTBETCTBYOLWMIA AUCKpeTHbIN Bbixod dOTi.

Ecnn go ncTeyeHns KOHTPOMNbHOTO BpemeHn cooTBeTcTBytolwlero wara TMi ycrnosue He OyaeT BbIMOMHEHO
(dCondi =0), To noBeaeHWe nporpamMmbl 3aBUcUT OT napameTpa NNumi. MNpy 3ToM BO3MOXHbI criegytoLime 4 BapyaHTa:

1) ecnn nNumi =0, To ycTtaHaBnmBaeTcs Bbixog dOTi=1 1 nporpamMmma nepexoauT K BbINONHEHWIO CreayoLLero
wara;

2) ecnu nNumi >0, npu 3TOM B Nporpamme nmeeTcsa pyHKUMoHanbHbIn 6nok STEP ¢ Homepom 6noka paBHbIM
NNumi, To cocTosHMe BbIxOAa TEKyLlero Liara He W3MEeHsieTCs, Mmporpamma nepexoauT K MnepBoMy Liary 3Toro
anropuvTma u NpodosmKaeT BbIMOSHATLCS;

3) ecnn nNumi >0, Ho wara ¢ Homepom NNuUMi He CyL|eCcTBYeT, TO BbIMOMHEHWE MPOrpamMmmbl NpekpaLluaeTcs u
OHa MepexoauT B COCTOSIHWE OXuAaaHus 1 Ha Bbixode brnoka dPause nossnseTcs curHan BbICOKOrO YPOBHS;

4) ecnn nNumi <0, To cocTosiHMe BbIxoda Tekywero wara dOTi He M3MeHsieTcs, nporpaMMa MepexoauT K
BbIMOMTHEHWIO CreAYIOLLEero wara, Ho npegBapuTenbHO OOHYNATCA BbIXOAbI BCex wwaroB anroputma STEP, nmetowmx
HoMep [nNumi|.

[Mocne BbINONHEHUS NocneaHero wara anropytmMa 1 B TOM Criydae, Korga B 3TOM 3Tarne He 3anporpaMmMypoBaH
nepexoa Ha Apyrow wwar, To nporpaMmMa nepexoanT B COCTOsiHME "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 | O6o3Ha4yeHue 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 nporpaMmmel
05 | dCond2 0/1 Ycnosue 2-0ro wara nporpaMmbl
06 | dCond3 0/1 Ycnosue 3-oro wara nporpaMmbl
07 | dCond4 0/1 Ycnosue 4-0ro wara nporpammbi
08 | dCond5 0/1 Ycnosue 5-0ro wara nporpammbi
09 | dCond6 0/1 Ycnosue 6-oro 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 | qSTEP 1-8 1 KonuyecTtBo Lwaros nporpammbil
04 | nNUM1 -8-8 0 [MapameTp 1-oro wara nporpammbl
05 | nNUM2 -8-8 0 [MapameTp 2-oro wara nporpammbl
06 | nNUM3 -8—-8 0 MapameTp 3-0ro wara nporpamMmmbil
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07 | nNUM4 -8-8 0 [MapameTp 4-oro wara nporpammbl
08 | nNUM5 -8-8 0 MapameTp 5-oro wara nporpaMmmbl
09 | nNUM6 -8-8 0 MapameTp 6-0ro wara nporpaMmmbl
10 | nNUM7 -8-8 0 [MapameTp 7-oro wara nporpammel
11 | nNUM8 -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 Bpewms 0:00:00:0 KoHTponbHoe BpemMs 2-oro wwara
17 | TM3 Bpewms 0:00:00:0 KoHTponbHoe Bpems 3-oro wwara
18 | TM4 Bpewms 0:00:00:0 KoHTponbHoe Bpems 4-oro wwara
19 | TM5 Bpems 0:00:00:0 KoHTponbHoe BpemMs 5-oro wwara
20 | TM6 Bpems 0:00:00:0 KoHTpornbHOe BpeMsi 6-0ro Liara
21 | TM7 Bpewms 0:00:00:0 KoHTponbHoe Bpems 7-oro wwara
22 | TM8 Bpewms 0:00:00:0 KoHTponbHoe Bpems 8-oro wara

Bbixoabl

01 | dRUN 0/1 =1 — nporpamma paboTtaet
02 | dPAUSE 0/1 =1 — nporpaMma B COCTOSIHUM Nay3bl
03 | dRESET 0/1 =1 — cbpoc nporpammbl
04 | dEND 0/1 =1 — KOHeL nporpamMmsl
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 Lwara nporpaMmbl
09 | dOT2 0/1 CuvrHan 06 oKkoH4YaHWK 2-0ro Lwara nporpaMmbl
10 | dOT3 0/1 CwurHan o6 okoH4YaHuK 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 okoH4YaHuM 6-0ro Lwara nporpaMmbl
14 | dOT7 0/1 CwvrHan 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 npumeHeHnsa (%\Microl\Alfa 2.0\examples\fbd_65.fbx)
lNocmaHoeka 3a0ayu: HeobxoaAMMo opraHn3oBaTb NOLLAroBbI NEPEXO MO 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 - lpumep ucrionb3oeaHusi 6rioka STEP(65)
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7.68 RTA_COR(68) - CuHXpOHM3aLus 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
104 Year

105 Hour

+06 Min

107 Sec

108 Sync

= W R R B [E

PucyHok 7.68.1 - ®yHKyuoHarnbHas cxema broka CUHXpoHU3ayuu peasnibHo20 epemeHu RTA_COR(68)

OnucaHune yHKLMOHaNbLHOro 6noka

MapameTpamun 6noka S9BNATCA BPEMEHHbIE YCTaBKW, NMPU UX U3MEHEHUM B PeXMMe OTNafKkv 1 nocnegyloLlen
3anMcu ux B KOHTponnep, npubop CUHXPOHW3YeT ykalaHHble OaTy U BPeMsi. YCTaHOBMEHWE 4acoB MPOBOAUTCS Npwu
KanmbpoBke.

MapameTpsbl 1 Bbixoabl 6roka npeactaBneHsbl 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 log
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 Mecsu
04 | YEAR 0-99 log
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 Yachbl pearnbHOro BPeMEHU 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 ucrnonb3osaHusi brioka RTA_COR(68)
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8 ®PyHKUMOHanbHbIe GJI0KU perynsaTopoB

8.60 PID(60) - PerynaTop aHanoroBbIn

HasHauyeHue
®yHKUMOHanNbHbIN 6ok (pucyHok 8.60.1) npeaHasHayveH Ans noctpoeHus koHTypos [MU-perynvuposaHus ¢
MCMNOrb30BaHNEM aHanoroBbIX NCMOMHUTENbHBIX 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 60k PID(60)

®yHkumoHaneHbIn 6rok PID(60) BbinonHaeT dyHKkuun HacTpamBaemoro MU-perynatopa ¢ AONOMHUTENbHbIMU
BO3MOXHOCTAMM, TaKUMU Kak:
1. dopmupoBaHue Ha BbIXxoAe perynatopa 6e30nacHoro BO34eNCTBMSA MO BHELUHEW KOMaHAE;
2. 4 pexvma paboTbi:
®  PYYHOW — yrpaBreHve Cc nepegHen naHenv;
e  nokanbHbI — ynpasnenue MNO-perynatopom ¢ BHYTPEHHUM 3adaHueM;
e  KkackagHbln - ynpasneHue MNMNO-perynatopom ¢ BHELWWHUM 3a4aHueM Unu 3agaHmem OT NMporpamMMHOro 3agartymka,;
e CcrejAawmi — OCTaHOBKa perynatopa C aBTOMAaTWYECKMM CreXeHWeM 3a 3HayeHneMm Bblxoga Onoka ans
nocnepytouero 6e3ygapHoro nepexoia B Apyrov pexvm padoThl;
3.  ®dyHKUMA NpeaBapeHns ynpasnsaloLwero BO3AeNCTBUS perynaTopa;
4.  O®yHKUMSA KOPPEKUMMN CUrHana paccornacoBaHus perynstopa.

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-, NMO- n NMAO- perynatopsi.

MapameTpbl hyHKUMOHanbLHOro 6noka
Bxogpl, napameTpbl 1 BbixoAbl 6r10ka npeacTaBneHbl B Tabnvue 8.60.1.

MapameTtp 01 nDISP 3apaeT Homep Aucnnes perynatopa. MakcvmanbHOEe KONUYEeCTBO WCMOMb3yeMblX B
nporpamme KoHTponnepa perynatopos (MWL - aHanorosbix, MO - nmnynecHbix, MWL - KackagHbIX a Takke AenbTa-
perynatopoB) — 9. Kaxabln perynstop OOMKEH MMETb CBOW YHUKanbHbIA HOMEP, MO KOTOpOMy OyaeT nmpou3sBoamTCs
noeHTndukauns perynatopos Ha nepeaHen naHenu KoHTpornepa (aucnnen Ne).

MapameTp 02 nDIR onpenenset HanpaeneHve Aencteus perynatopa. Npu obpatHom gencrTeum perynsitopa
(02 nDIR = 0) paccornacoBaHue paccynTbiBaeTcs No opmMyne E = —(Pv — SP). Bbixoa 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=o0UTT
PV > SP = OUT { (8.60.1)
Mpn npamom penictBum perynatopa (02 nDIR = 1), paccornacoBaHue paccuuTbiBaeTca no opmyne

E =PV —SP. Bbixog perynsatopa OyaeT yBenuumMBaTtbCs, €Cnv perynupyemMein napametp 6yaet Gonblie 3agaHus, u
HaobopOT, yMEHbLUATLCH, €CNW perynupyemblii napaMmeTp byaet MmeHbLue 3agaHus (8.60.2):

PV <SP = OUT { (8.60.2)

MapameTp 03 NSTR onpegensieT CTPYKTypy perynatopa:
1. 03 nSTR = 0 — napannenbHas;
2. 03 nSTR =1 — cmewaHHas.

Anroputmuyeckme cxembl MUO-perynatopa B cnyvyae napansfenbHON U CMEeLaHHOW CTPYKTYPbl NMokasaHbl Ha
pucyHke 8.60.2.
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Bxoabl — napamMeTpbl — BbIXOAbl
No | O6o3Ha4yeHue Owana3oH 3Ha4yeHue no HasHa4yeHune
3Ha4YeHUn YMONYaHuio
Bxoabl
01 | PV | BeuiecTBeHHoe | | Bxog perynsitopa
MapameTpbl
01 | nDISP 1-9 1 Homep gucnnes
02 | nDIR 0/1 0 HanpaBneHlile ,D,eI7ICTBVI:i| perynsartopa
(0-obpatHbIn, 1-npsmon)
03 | nSTR 0/1 0 Crpyktypa perynsTtopa (0-napanenbHbliit, 1-cMeLlaHbiin)
04 | nTYPE 0,12 0 Tun perynatopa (0 — MAG; 1,2 — He wrcn.)
KonuyecTtBo ncnonb3yemblx 3agaHum
05 | SP_Q 1,2 0 1 — BHYTPEHHANA 3agaHHasa TOYKa;
2 — BHYTPEHHSAS / BHELWHSAA 3adaHHas 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 Pexnm pabotbl (0-PY, 1-11Y, 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 BelecTBeHHOEe 0 Bbixog perynaropa 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 BellecTBeHHOe 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 3aJaHHON TOYKM (CUrHanu3aums
23 | DEV _MIN BelyecTtBeHHoe 0 nesmaumonHas) (
24 | DEV _HYS BeliecTBeHHOE 0 'McTepesnc curHanvsauum napamerpa
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 BeujecTtBeHHoe 0 He ncnonbsyetcs
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 Bbixoa curHanuaaummy npeBbILLEHNUsT perynupyemsim
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

http://www.microl.ua

o  MMK-51(H), MMK-52(H) ver.01.77 e

TPMK.421457.005 P32 u3m. 2.01, 06.09.2012




OO0 "AMTOPI™" +7(4722)40-00-02 amtorg.com.ru

110

Ep Kp

1% L4t EQ) 15 N A
E® _[df I :)_YED L L fj'dr - O)—

EU + 0 +
d d
= el
% ot 2t
a) 0)

a — napannensHas cmpykmypa [10-peeynamopa; 6 — cmewarHas cmpykmypa [T1[-peaynsmopa.
PucyHok 8.60.2 — Cmpykmypel [TV[-peeynamopa

CornacHo pucyHka 8.60.2, ana napannenbHoW CTPYKTYpbl perynatopa nepeaatovHas yHKUMSA MMeeT BUA:

1t dE(t
Y)=K_-E@)+— [E@dt+T, IEQ (8.60.3)
P To d dt
|
ana cMellaHHoM CTPYKTYpbI perynatopa nepegatoyHas (byHKLI,MH nveet BuAa:
Kp t dE(t
Yt)=K -E(t)+ °p [E(t)dt+T 9E® , (8.60.4)
P L d dt
|
roe: K = — k03athduLmMeHT NponopLmoHanbLHOCTK perynaTtopa (napametp 11 Kp);

p

Ti — BpeMmsi UHTerpmMpoBaHus perynatopa (napametp 09 TI);

Td — Bpemsi anddepeHumpoBaHnsa perynatopa (napameTp 10 TD).

CyMMapHO: Mpy UCNOMNb30BaHWN CMELLAHHOW CTPYKTYPbl perynstopa, B CpaBHEHUN C NapannenbHOW, BNnsHue
UHTerpansHon 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 ncnonb3aytoTtca npubnukeHHsle opMyrbl pacyeTa nepeaaToyHbIX YHKLUIA B CBS3N
¢ Tem, yto MUK-51 aBnsaetca ungposbIM ycTponicTBOM. COOTBETCTBEHHO, pacyeT UHTErpansHon n auddepeHumnansHon
COCTaBAOLWNX BbINOMHAETCA YMCMOBBIMM MeToAaMu (C BbICOKOW TOYHOCTbIO) C MOMPaBKOW Ha AMCKPETU3aumio BO
BPEMEHM 3Ha4eHus paccornacoBaHus. Takum obpasom, nepegatovHas yHkumsa MAO-perynaropa onsg napannensHon
CTPYKTYpbl umeeT Bup, (8.60.5):

Y, =K, E,+ - E - At+ Td oo (8:60.5)

T5 At

AN CMEeLUaHHOM CTPYKTYpbl perynartopa nepegaTtoyHast yHkumsa nmeet sug (8.60.6):
K @& AE.
Y, =K, E + =Y E -At+Td—",
Ti i=0 At
roe: K o K03 pMLMEHT NponopLmMoHanbHocTK perynatopa (napameTp 11 Kp);

(8.60.6)

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 coceaHmmm namepernsmn 1, u T, ,;

n
Z Ei -HaKoMeHHas MHTerpasibHas CyMma paccoriiacoBaHui.
i=0

MapameTp 04 NTYPE oTtBevaet 3a Tun NMU-perynatopa (0 — no ymonyaHuio).
MapameTp 05 NQNT_SP oTBeyaeT 3a KONMYeCTBO MUCMOMNb3yeMbIX 3a4aHum:

1 — BHYTPEHHAA 3ajaHHasa TOYKa;
2 — BHYTPEHHSs / BHELWHAS 3a4aHHas TOYKa.
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Mpu BbIGOpe 05 NQNT_SP = 1, koHTponnep OyneT paboTaTb TONMbKO B ABYX PEXUMAX: PYyYHOU pexum —
ynpaBneHne BbIXOOOM BPYYHYKO C nepedHel naHenu KOHTponnepa knasuwamu “Gonblue”-“MeHbLIe” U C BEPXHEro
ypoBHs (IMK) v r1okanbHbIl pexxum — ynpasnexue MNAO-perynsTopom ¢ BHYTPEHHUM 3aaHMEM.

Mpu 05 NQNT_SP = 2 perynsatop MoxeT paboTath elle B TpeTbeM pexume — KACKAOHOM.

MNapameTpom 06 nConv BblGMpaeTcs OAUH U3 LLIECTU TUMOB MaTeMaTu4eckoro npeobpasoBaHns:
1. Eg.x =E: (3Havenne 06 nConv = 0)

2. Egyx = |E| ; (3Hayenme 06 nConv = 1)

3. Eg,x = logE; (3HaueHune 06 nConv = 2)
4. Egpix =eE ; (3HayeHume 06 nConv = 3)
S Egpix = EZ; (aHaueHue 06 nConv = 4)
1
6. Egux = —- (3Ha4eHue 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 nomyyYnm curHan,
npeacTaBneHHbln Ha pucyHke 8.60.4. B a3Ttom cnyyae, npuM ManoMm paccornacoBaHuWv, BbIXOAHOW CurHan
paccornacoBaHuns byaet 6onblue, Yem BxogHOW. Takum obpasom, perynstop byaeTt BbicTpee pearvpoBaTb Npy ManbIx
3HaveHnsAX paccornacoBaHus. Ho npu Gonblumx 3HAYEHUsIX PaccornacoBaHWSA BbIXOLQHOW CUrHaMm paccoriiacoBaHus
OydeT 3HauMTernbHO MeHbLUe BXOAHOro, NoatoMmy perynsatop OygeT MedneHHee pearmpoBaTb, YeM MpWU FIMHEWHOM
npeobpasoBaHun. Ob6paTHbIn 3akoH 6yget ansa 06 nConv = 4. Npu Manom paccornacoBaHuMu BbIXOLHOW curHan Grioka
«TuN npeobpasoBaHua» OyAeT MeHblue OT BXOAHOrO curHana, notomy perynatop Oyaer meaneHHee perynuposaTb.
Ecnu 3HayeHune paccornacoaHus 6yaet 6onblue, kK npumepy, Ha 1% OT AnanasoHa n3aMepeHnsi, To BbIXOAHOW napameTp
Oynet 3HauuTenbHO Gonblue BXOAHOro, MOTOMY perynupoBaHue BydeT npoucxoautb GbiCTpee, Yem npu NUHEWHOM
npeobpasoBaHuu.

L t t 1
-10 B 0 5 10

—

ol
EBbIX = E
PucyHok 8.60.3 — paghuk obpabomku cuzHarna paccoanacogaHusi

7

BbIX

- - E,.x =E (nokasaHo ans cpasHeHusi ¢ yHkumen E_ = \/E)

PucyHok 8.60.4 — pachuk obpabomku cueHara paccoenacoeaHusi
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MapameTp 07 dTRK oTBeyaeT 3a yCTaHOBKY Ha Bbixoge perynstopa 6esonacHoro Bosgenctsus. B cnyvae
BO3MOXHbIX aBapuUiHbIX UMM HELTaTHbIX cuTyauuin, komaHaa 07 dTRK = 1 no3BonsieT nepeBecTy perynsatop B pexum
CJIEQALLENO ynpaenenus (CY). Npn aTom Ha BbIXOA4Ee perynatopa ycTaHaBnvMBaeTcs 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).

MNapameTp 08 nMode oTBevaeT 3a ynpaBneHue pexvmamu paboTbl perynsatopa ¢ nepegHen naHenu unm no
ceTu:

1. 08 nMode = 0 — PYYHOW pexum;

2. 08 nMode = 1 — ABTOMATUYECKN pexum (MOKATIbHOE ynpaesnerue — NY);

3. 08 nMode = 2 — ABTOMATUYECKNW pexum (KACKAOHOE ynpasneHue — KY).

[Mocne nporpaMMupoBaHUSI KOHTPONEP Haxo04MTCA B TOM pexume, KOTOPbIV yka3aH B napameTpe 08 nMode.
MepekntoyeHne mexagy pexumamu paboTbl onucaHo B pasgene 6.2.3 pykooactBa [MPMK.421457.005 P31. Takke
pexuMbl paboTbl MOXHO NepeknYaTh BHELHUMW curHanamu, caenas napametp 08 nMode «cBa3aHHbIM». Torga Ha
Bxon rpm(08) nopaeTtca curHam C BHeWHWX AuckpeTHbix Bxogos (DIN(06)) wnm gpyron curHan, vMcnonb3yembli B
nporpaMmMe nosnb3oBarens.

MapameTp 09 Tl oTBEYaET 3a BpeMs MHTENPMPOBAHMSA perynaTopa.
MapameTp 10 TD oTBevaeT 3a Bpemsi AuddepeHUMpoBaHns perynaTopa.
MapameTp 11 Kp oTBeyaeT 3a koahULMEHT yCUNEHNS perynsaTopa.
MapameTp 12 SP oTBeYvaeT 3a 3agaHune perynartopy.

MapameTp 13 SP.ext oTBevyaeT 3a UCMOMb30BaHWS BHELWIHEro 3agaHusa perynatopa. lNpu mcnonb3oBaHun
BHELLHero 3agaHusa napameTp 13 SP.ext HyHO caenaTtb «CBA3aHHbIM». [1pn aToM B 6110ke NOSABUTCS 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 14 OUT sanucbiBaloT NpeaycTaHOBNEHHOE 3HaYyeHne aHanoroBoro Bbixoaa perynstopa. C atoro
3HaYeHUs1 HaYHEeT U3MEHSITCS BbiXoA perynstopa npu nepexofe C py4yHoro pexvMa B aBToMaTuyeckuid. Takke AaHHbIN
napameTp MUCMoSb3yeTcs ANs YNpaBreHns BbIXOAOM perynaropa ¢ BepxXHero ypoBHs (Hanpumep, co SCADA-cucTeMbl).

MapameTp 15 PV.rng — pguana3oH u3MeHeHus perynupyemMoro napametpa. [lapameTp oTBedvaeT 3a
mMacwTabupoBaHue curHana no wkane 0 — 100% oTHOCMTENBbHO Auana3oHa BXOOQHOrO curHana.

B 6onblunHcTBE crnyyaes, napameTp 15 PV.rng 3agaeTcs 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. [ing Takoro gnanasoHa BXOAHOrO
napametpa npu 3agaHun SP = 50 °C n napameTtpe PV = 60 °C paccornacosaHue 6ynet coctaBnate E = 10 °C, yt0
cooTBeTCcTBYET 4% OT AManasoHa n3mepeHusi. B HekoTopbix criyyasix, Korga avanasoH u3aMepeHust Aatyvka bonblion, a
AnanasoH perynvpoBaHus 3HaYnTENbHO MEHbLLE, AMana3oH BXOOHOIO CUrHana MoXHO 3afaBaTb MEHbLUEe YeM AnanasoH
n3MepeHusa gatyvka. [ina npMBeAeHHOrO Bbille Npumepa, eCrnv Avanas3oH perynupoBaHvs TemnepaTtypbl cocTaBnseT
20...120 °C, 10 gmanasoH mamepeHust bypet paseH 100 °C, (15 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 OTHOLLEHUMN 3To 6yaeT paBHO 10%. Takum 06pa3om, yMEHbLUUB AMana3oH BXOAHOMO CUrHamna, MoXHo
[oBUTbCA NydLLei YyBCTBUTENBLHOCTU perynsitopa.

Mpu ymeHbleHnn napameTtpa 15 PV.rng cnegyeT y4ecTb, YTO Npu 9TOM YBENMYMBAETCH YyBCTBUTENbHOCTb K
KonebaHusIM BXOOHOIO CWUrHamna, KoTopas MOXET BO3HWKaTb OT BHELUHWX BO3LAENCTBUA M HEraTMBHO OTpaXaTbCsl Ha
KayecTBe perynupoBaHns, OCODEHHO npu MCnonb3oBaHuy AuddepeHumnansHON cocTaBnsaowen nnu 6onbLioro
KoahpULMEHTa YCUNEHNS.

MapameTp 16 SP.h oTBeyaeT 3a BepxHee orpaHMyeHne 3a4aHus perynstopa.
MapameTp 17 SP.| oTBeYaeT 3a HMXKHee orpaHuYeHne 3agaHuns perynaropa.

[Mpu BBEOAEHUN BHYTPEHHErO 3adaHust C MepefHen naHenu, nsameHeHne Hwke napametpa 16 SP.h n 17 SP_|
3abnokupoBaHo. Ecnv npu namMeHeHUn BHELLHErO 3afaHns napameTp, 3Ha4eHUe KOTOporo nocTynaet Ha Bxod rpm(13),
6onblue (MeHbLUE) OT 3HaYeHusi, 3agaHHoro B napameTpe 16 SP.h (17 SP.l), To Ha cymmaTop MocTynaeT 3HadeHue,
paBHoe 3HadeHuo 16 SP.h (17 SP.l). Anarpamma orpaHu4eHns 3agaHus npeacTtaBneHa Ha pucyHke 8.60.5.

Ecnn napameTrp 16 SP.h paBHbin napametpy 17 SP., 1O 3agaHue 6yaeT HEU3MEHHbIM W  PaBHbLIM
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.I 16 SP.h

PucyHok 8.60.5 — uaepamma oepaHu4yeHusi 8HewHez20 3adaHusi

MapameTp 18 SP.r oTBeYaeT 3a CKOPOCTb M3MEHEHWs 3adaHus (Tex.eauHuL Ha MUHYTY). B 3aBucumocTtu ot
3HayeHus napameTtpa 18 SP.r, ecTb ABa pexmmbl 6anaHCMPOBKK:

1. 18 SP.r = 0 — ctaTnyeckasi GanaHcupoBKa,

2. 18 SP.r # 0 — puHamn4yeckasi 6anaHcUpoBKa.

dPyHKUMOHanbHasa cxema paboTbl 6anaHCMpPOBOK NOKa3aHa Ha pucyHke 8.60.6.

Perynupyemsbii Pesxxum paboTel  CKOpOCTb M3MEHEHUs
napameTp 08 nMode = 3agaHusa
1 18 SP.r=012
»> PV1 2%
12 5P 3apaHue pia
PY BryTpeHine ¢ S cymmartop - PaccornacoeaHue
aanamne oy & . pery. Py
NY/KY| new=: .
(aY) T3SPox SP Bbixoa 6noka:
5 Branag 08 delta
— o KY
3agaHue
a)
cmamu4yeckas GanchupoeKa
Perynupyemein Pexxum paboTel  CkopocTb M3MeHeHUs!
napametp 08 nMode 3agaHua
18 SP.r>0
- PV1 o Py
Ha ecka Ha
12 SP 2N aHCUPOBK
@I PV ] 3anaHne | cymmarop - Y- PaccornacoBaHue
BHyTpeHHWe o o perynaTopy N
o 3agaHue &Y
T3 5P ot SP Buixoa Bnoka:
Bre -Hee 08 delta
e PHEW oKy
3apaHue "F

6) duHamuueckas banaHcuposka
PucyHok 8.60.6 — @yHkyuoHanbHas cxema banaHcuposok NM/[-peaynsmopa 6roka PID(60)

MpumeyaHme. Ha cxeme yCrOBHO MOKa3aHO MOMOXEHWE MepekrodyaTeneil 4ns PydYHoro pexuma paboTb
perynstopa.

Mpu ncnonb3oBaHMM AMHaMMYeckon 6anaHCMPOBKM B KackalHOM pexume yrnpaBrneHus (C BHELLHUM 3aaHneM)
HY>KHO YYUTbIBaTb, YTO U3MEHEHME BHELUHEro 3agannst OyaeTt orpaHnyeHo napameTtpamu 16 SP.h 1 17 SP.1, a ckopocTb
ero nameHeHus - napametTpom 18 SP.r. Ha pucyHke 8.60.7 LUTPUXOBOW NMHEN NoKa3aHo U3MEHeHWe BHELUHEro 3agaHus,
nogasaemoro Ha Bxof rnpm(13), a CnnNoLwWHON NUHeN — peanbHOEe U3MeHeHWe 3aaroLlero BO34enNcTBns perynsatopa. Ha
otpeske AB CKOpPOCTb M3MEHEHUS BHELUHEero 3ajarollero BO3AENCTBUS MeHbLUe CKOPOCTM W3MEHEeHWsa 3ajaHus,
ykasaHHon B napameTtpe 18 SP.r, noTomy 3agaHve paBHO BHELLHeMY 3ajaiowemy Bo3genctsuio. Ha otpeske BB
BHELLHee 3ajalolliee BO3OeNCTBME M3MEHSIETCS C BONbLUEN CKOPOCTLIO, YEM CKOPOCTb U3MEHeHUst 3aaaHus. Ha gaHHom

. Anpm(13
rpachuke CKOPOCTb U3MEHEHUS 3aAaloLLEro BO3AeCTBIS NpecTaBeHa YriioM HakroHa oTpeska tg(B) = M a

At
CKOPOCTb M3MEHEeHUs 3adaHus tg(cx):AZP:1SSP.r' CrneposaTensHo, Npu tg(B) > tg(e) 3apaHne perynatopy Oyaet

OrpaHN4YMBaTLCA CKOPOCTBbIO U3MEHEHUS 3adaHus, U U3MeHATCa - no oTpesky bl, a He BB-BI. AHanornyHbiv BygeT u
OorpaHnyeHne CKopoCTHN NP YMEHbLLEHWN BHELLHEro 3adaHus.
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— - 3agaHvie perynsitopy
--------- - BHeLLHee 3aJaHue
a - yron, onpeaensioLLmi MakcUMarnbHyo
CKOPOCTb U3MEHEeHUs 3aaHus
B - yron, onpefensioLLmi CKOPOCTb U3MEHEHUS

BHELUHEero 3agatoLero Bo3aencTemna
PucyHok 8.60.7 — JuazpamMma oepaHu4eHuUsi CKopocmu 6HelHez20 3adaHust

Tabnuua 8.60.2 - PyHkuuM pexxmumoB 6anaHcupoBok aHanorosoro MO-perynsaTopa 6noka PID(60)

CraTtundeckasn 6anaHcmpoBka [OunHamnyeckas 6anaHcupoBka
MameHeHne BHyTpeHHee 3apaHue HauMHaeT U3MEHSATCS 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 SPowo SPrew 18 SP.r
uHTepdeiicy) SPoLp = SPnew
n 3agaHve HauMHaeT U3MEHSITCSA OT 3HaYeHUst
eperioseHne Mpy nepekmioqeHin 3ananue NpuHIMaeT M3MepSIEMOro napameTpa [0 3HAa4YEeHWs1 BHYTPEHHErO
pexvma paboThbl 3Ha4YeHVe n3mMepsieMoro napameTpa
PY — NY SP= pV 3afaHnNsA Co CKOPOCTbIO M3MeHeHus 3aganus 18 SP.r
PV = SP
MepeknioyeHve 3agaHne ckaykoobpasHo NpUHMMAaET 3Ha4YeHne 3
pexuma paboThi 13MepsSIeMoro napameTpa afaqne Hesgs""eH”eTCﬂ
ny - Py SP PV
MepekriodeHme 3HaueHne 3aaHNs CKauKooBpasHO M3MEHSETCS o T?’a":"aH"'e HAYMHACT MSMEHATCS OT SHa4eHMA
pexma paboTo C BHYTPEHHEro Ha BHelLHee YTPEHHEro 3HaYeHUs1 0 BHELLIHETO CO CKOPOCTbIO
vy — KY SPeanyme SPanw n3MeHeHus 3aganusa 18 SP.r
SPghyre = SPsrew
MepekntoyeHune BHyTpeHHee 3agaHue NnpuHUMaeT 3HavyeHne BHyTpeHHee 3agaHue NpuHUMaeT 3Ha4YeHUE BHELLHENO
pexumMa paboThbl BHELLUHEero 3ajaTtyuka 3ajaTtyuka
Ky - ny SPghyte = SPeHEW SPghyte = SPBHEW
MepekntoyeHune BHyTpeHHee 3agaHue NnpuHUMaeT 3HavyeHne BHyTpeHHee 3agaHne NpuHUMaeT 3HaYEHUE BHELLHENO
pexumMa paboThbl BHELLUHEro 3ajartyuka 3ajaTtyuka
KY — PY SPghyte = SPeHEW SPghyte = SPBHEW

MapameTp 19 OUT.h oTBevaeT 3a BepxHee orpaHMyeHne Bbixoga perynstopa.

MapameTp 20 OUT.| oTBeYaeT 3a HMXKHee orpaHu4eHne Bbixoda perynsropa.

MapameTp 21 TRK.V oTBeyaeT 3a 3HayeHve GesonacHoro Bo3aencTBus (paboTaeT TONbKO COBMECTHO C
napametpoMm 07 dTRK). JaHHbI NnapameTp MOXHO CAenaTtb «CBsi3aHHbIMY», UCMONb3ys ANsi pasHbiX CUTyauuid pasHoe
3HayeHue 6e3onacHOro BO3OencTBuS.

Ecnu perynsatop nepesegeH B pexum CY (napametp 07 dTRK = 1), To 6rok ycTaHOBKM 6€30MacHOro 3Ha4YeHust
ynpaensioLLIEro BO3OEWCTBUS OTKNMIOYUT perynupytowmin curHan [MWO-perynstopa, a Ha BbIXOAE YCTaHaBnUBaeT
BO3[€eWCTBYE, 3a4aHHoe nonb3oBaTenem B napameTtpe 21 TRK.V.

MapameTp 22 PV.max oTBe4YaeT 3a BEpPXHEEe 3Ha4YeHWe 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 6rioka PID(60) ycTtaHOBMTCA nornyeckas eanHiLla.

MapameTp 23 PV.min oTBeYaeT 3a HWXHEEe 3HaYeHWe YCTaBKU CUrHanmMsauum OTKIOHEHWUSI PEerynmpyemoro
napameTtpa OT 3agaHHou Touku. 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 forMyeckasi eamHmua.

MapameTp 24 PV.hys oTBe4aeT 3a ricTepesnc CurHanusaumm napameTpa.
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MNapameTp 25 FF.V oTBeyaeT 3a npefBapeHVe YNpaBnsoWEro Bo3AeicTBUsS perynsTtopa. Ytobbl B Grioke
MNMWO-perynsTopa NosiBUNCS BXOZA NpeaBapeHus, napameTp 25 FF.V HyXXHO caenaTtb «CBSI3aHHbIMY.

MapameTtp 26 FF.G oTBe4vaeT 3a KOI(PPULUMEHT yCUNEHUsa 3HavYeHus npegsapeHus perynstopa. CurHan c
Bxoga napameTtpa 25 FF.V ycunuaeTtcs (ocnabnsercst) atum KoadumumneHTom.

NapameTp 27 FF.h oTBe4aeT 3a BepxHee orpaHyeHe NpeaBapeHnst perynsatopa.
MapameTp 28 FF.I oTBeyaeT 3a HUXHEE OrpaHUYeHe NpeaBapeHus perynaropa.

BepxHee M HWXHee orpaHuyeHve npeaBapeHusl BbICTaBNAKTCS UCXoAd C coobpaxeHun 6e30macHOCTU.
CHavana koa(puLMeHT ycunenus npeasapeHust Kep ycTaHaBnuBaeTcs pasHbld Hynto. Toraa Hactpausaetcsa MA[-

perynatop 6e3 npeasapeHus. Korga nogobpaHbl KO3 ULMEHTHI Kp, Ty T,, HeobGxoAUMO HauyaTb yBenmumBaTb

a:
KO3(OPULIMEHT K A0 TeX Mop, foka B CUCTEME He BO3HUKHYT 3aTyxatowime konebaHws npu KFFKp' KoadppuumeHT

YCUNeHUsi curHana npefBapeHus Bblumncnsietcs Tak (8.60.7):

roe: Keg - KOA(PPULIMEHT yCUNeHns npegsapeHns;
Kere - KPUTUYECKUA KOA(PPULUMEHT yCUNeHnss npefBapeHus, Mnpu KOTOPOM B CUCTEME BO3HUKaKoT

3aTyxawLime konebaHus.

MapameTp 29 COR.V oTBeYaeT 3a KOppeKkumo curHana paccorrnacoBaHus perynatopa. lNapametp genaetcs
«CBSAI3aHHbLIM» U, COOTBETCTBEHHO, B Oroke nosBuTcsa Bxog rmpm(29). Ha aToT BXO4 nogaeTcs curHan koppekuun ¢ 6rnoka
COR_ST(93) unu COR_D(94), koTopbin npeacTtaBnseT coboi yHKLUMIO paccorracoBaHus Mexay napameTpoMm
KOpPEeKLMM 1 To4Kon koppekumm (8.60.8):

- 8.60.8
VAL ¢or =F(PV250r —SPec ) ( )
rae: VAL ., - 3Ha4eHne curHana koppekuum (8 %), nogasaemoe Ha BXoA r1pm(29) 6noka PID(60);

PV2,. - 3Ha4YeHue napameTpa KOppeKLmm;
SP.,; - 3HadyeHvne Touku koppekuun. Ons Grioka COR_ST(93) aTo 3HayeHwe MOCTOSHHOE W 3ajaeTcs

nonb3oBartenem, a ans 6noka COR_D(94) — anHaMmnyeckoe, U3MEHSIETCS MPU KaXA0M MNepeknioveHnmn ¢ pexnva PY B
pexum J1Y, n npyuHUMaeT 3HavyeHne napameTpa KOpPeKLMN B MOMEHT NEPEKTOYEHs SP.x =PV2.&:

F(PV2COR —SPCOR) - dyHKUUS npeobpasoBaHMs paccornacoBaHust PV2, —SP.+ KOTOpas 3ajaeTcst B
6nokax COR_ST(93) 1 COR_D(94).

MapameTp 30 COR.G oTBe4aeT 3a k03h(PULMEHT yCUNEHUsA curHana Kkoppekumm. Yem Gonblie koacppuumneHT
ycuneHua, Tem OonblUe BNUsHWE curHana KOppeKunn Ha curHan paccormnacoBaHua, u HaO60p0T.

MapameTp 31 COR.h oTBevaeT 3a BepxHee orpaHu4eHne curHana Koppekuum.
MapameTp 32 COR.| OTBEYaET 3a HUKHEE OrPaHNYEHNE CUrHanNa KoppekLnun.
MapameTp 33 FB — cnyxebHbI. B cBA3M ¢ NOCTOsIHHON paboTon Haj yCOBEPLUEHCTBOBAHMEM MPOrpaMmMHOro

obecneveHus KOHTponnepa n BO3MOXHbIM WU3MEHEHMeM Ha3Ha4YeHUda [OaHHOro napameTpa, UCnonb3oBaTb €ro B
nporpaMmmax nonb3oBaTtena He peKoMeHOyeTCA.
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MpuHUUNn pa6oTbl hyHKLUMOHANBLHOro 6r10Ka

dyHKkUMoHanbHasa cxema aHanorosoro MNMUNO-perynaTopa npeacrasneHa Ha pucyHke 8.60.8.

" RER ] '05 nQnt_SP13 SP Ext!
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125P  1TSPL 02 dL
e ' e
|_| V{4 out &t |01dMan
! 03 nStr
04 nType: gl
L09T e 7Tk
01nDisp || L \O6nCow . 33FB_ I e 08 node !
15 PV Rng! 1 ! ir I """"" ;
o vl oL TN B = . : 07 Out
g 1Inp ) >—‘?Cunv H Dir il u=
______ | = |05 doutH
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%—?I*EB PV Min' U729 CorV fggfﬂﬁg' : .........
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PucyHok 8.60.8 - @yHkyuoHanbHas cxema aHanoz2oe8020 NU[-peaynsmopa

3HayeHve perynmpyemoro napameTpa noctynaet Ha Bxog 01 PV 6noka u vHOMUMpYyeTcA Ha Aucnnee
MAPAMETP. B napametpe 01 nDISP 3apgaetcs Homep gucnnes perynsatopa. 3HadeHne 01 nDISP = 0 penaet
perynaTop HEBUAMMbBIM C NepeaHen naHenm.

Perynupyemeiin napameTp noctynaet Ha ysen CUIHAJIU3ALUA (5), roe onpepensieTcs OTKMNOHEHUWE
perynupyeMoro napameTpa OT 3a4aHHON TOYKM (AeBMaLMoHHaa curdanmsaums). JaHHel ysen doopMupyeT AMCKpETHbIe
curHansl dMIN n dMAX, koTopble noctynaiT Ha Bbixogbl 04 n 03 6noka PID(60). Kpome TOro, gaHHble curHanbl
HanpsMylo «NpuBsA3aHbl» K COOTBETCTBYIOLMM CUTHaNbHbIM CBETOAMOAaM Ha NepefHen naHenu KOHTponnepa Boafe
mHgukaTtopa NMNAPAMETP.

Cneaywowm y3noMm B uenu obpaboTku perynupyemoro napametpa sBnsietca CYMMATOP (4), npuuem,
3HaYeHne perynmpyemMoro napameTpa nocTynaeT Ha Hero Co 3HaKOM “+”.

Y3en opmMupoBaHus 3afjaHus COCTOMT U3 HecKonbkux OnokoB. 3agaHHOE 3HayeHue perynmpyemoro
napameTtpa (y3en SP (2)) orpaHM4eHO MO MakCUMyMy U MUHUMYMy napameTpamu 16 SP.h n 17 SP.l. 3HadveHve
3aaHHON TOYKM perynaTopa Haxoautcsa B napametpe 12 SP, KoTopbi, nNpy HeobxoAMMOCTW, MOXHO caenaTb
«CBSA3aHHbIMY. [1pn ncnonb3oBaHWKM BHELWHeN 3agaHHon Tovkn (napameTp 05 nQNT_SP = 2), ee 3HayeHne Heobxoanmo
3anucbiBaTb B napameTp 13 SP.ext (Takke caenaB ero «CBsidaHHbIM»). [MapameTp 18 SP.r onpepgensieT ckopocCTb
N3MEeHeHUs 3a4aHuns (B TeX. eAMHULAX Ha MUHYTY).

Y3en BALANCE (3) otBedvaeT 3a 6e3ygapHoe (MnaBHOE) NEpeKnioveHne UM U3MeHeHWe 3aJaHHOW TOYKM.
CurHan c yana BALANCE (3) noctynaet Ha CYMMATOP (4) co 3Hakom “-”.

Ha Bbixoge cymmartopa ¢OopMUpYeTCs curHam paccornacoBaHusa MeXay perynvpyembiM napameTpoMm W
3aJaHUEM B TEXHOJOMMYECKUX eAnHULAX: Emexes.=PV-SP. OTOT curHan macwtabupyetcsa no wkane 0 — 100% (y3en
MACLUTABUPOBAHMUE (6)) oTHocuTenbHO AuanasoHa u3aveHeHnus PV, 3agaBaemoro B napametpe 15 PV.rng.
HopMupoBaHHbI cUrHan paccorniacoBaHusi MOXHO UCMOMb30BaTh B NporpamMMe nonb3oBaTens — OH No4aeTCsi Ha BbIXOS
08 delta 6noka PID(60).

HopmupoBaHHbIV curHan paccornacoBanus nocne y3ana MACLUTABUPOBAHMUE (6) noctynaeT Ha y3en CONV
(7) maTemaTtumyeckoro npeobpasoBaHus.
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Cnepytowmin y3en - DIR (8) - onpepenseT HanpaBneHue gevctsus perynstopa (Bblbupaetcsa napameTtpom 02
nDIR). Mpu o6patHom paenctBum perynsatopa (02 nDIR = 0), paccornacoBaHue paccuuTbiBaeTca no copmyne

E=—PV-SP).
Mpu npsmom penictBumn perynatopa (02 nDIR = 1), paccormacoBaHuWe paccyuTbiBaeTca no dopmyne
E=PV-SP.

Takke eCTb BO3MOXHOCTb MCMOMb30BaHWst koppekumn (y3en CORR (9)) ynpaBnsemoro cwurHana no
AononHuTensHoMmy napametpy. CurHan paccornacosanust Ep,, mocne 6roka DIR (8) cymmupyeTcsi co 3HayeHuem
Koppekumm (8.60.9):

COR.h
E=E, + (COR-G VAL cor )CORAI (8.60.9)

C cbopmynbl BUAHO, YTO BAWSIHWE Ha paccorfacoBaHue, a COOTBETCTBEHHO U Ha perynvpoBaHue, 3aBucuT oT
koadpdumumeHTa yeunenmsa 30 COR.G. Yem BornbLue KoadduUMEHT ycuneHusi, Tem 6onblue BMAHUE CUrHana Koppekumm
Ha CurHan paccornacosaHus, 1 Hao6opor.

[anee curHan npoxoaut Yepes ysen FB (11), koTopbin aBnaeTcsa cnyxebHeiM. B ¢Bs3n ¢ noctosHHoW paboTon
HaJ YCOBEpLUEHCTBOBaHWEM MNPOrpaMMHOro obGecneyveHust KOHTponmnepa U BO3MOXHbIM W3MEHEHMEM Ha3HavyeHus
JaHHOro ysmna, ucnonb3oBaTb €ro B nporpammax nonb3oBaTens He pekoMmeHayeTcs. 1o ymonyaHuoo AaHHbIN y3en
3abnoknposaH (napameTp 33 FB = 0) 1 HUKaK He BNUSIET Ha CUrHan paccornacoBaHus.

CneaylolwyM WaroM CcurHan paccorfiacoBaHust nonagaet Ha 6nok lMUIO-perynupoBanusa PID (12). MAO-
perynaTop nocTpoeH Takum obpasoM, YTO B npouecce paboTbl B Kaxabli MOMEHT BPEMeHU t Ha BbIXoAe perynsTtopa
Oynet dopmupoBaTbecs Bo3gencteme Y(t) B 3aBUCUMMOCTM OT BXOAHOro curHana perynatopa E(t) (paccormacoBaHus
Mexay BXoAHbIM napameTtpom PV u 3agaHuem perynsitopa SP).

3aBMCMMOCTb MeXay BXOAHbIM curHanom perynstopa E(t) u BbixogHbiM Y(t) onpemenseT nepegartoyHas
dyHKUNS perynaTopa. AnroputMm npeobpas3oBaHUsi COOEPXKUT TPU COCTaBRsAOLWME perynaTtopa: nponopumoHansHas (M-
cocTasnsowas), uHterpansHas (U-coctaenstowasn) n anddepeHumansHas ([-coctaBnsiowas).

C BbIxoga 6noka curHan noctynaet Ha CYMMATOP (14). K cymmaTopy Takke nogxoauT curHan npeaBapeHust
yana FEED FORWARD (13). Yto6bl B 6noke MO-perynsitopa nosiBuncs Bxoa npeasapeHus, napameTp 25 FF.V HyXHO
caenatb «cBs3aHHbIM». CurHan ¢ 9Toro Bxofa ycunusaeTtcs/ocnabnserca KoaddUUMEeHTOM ycuneHusa npeasapeHus
Ker, 3aaaHHbIM B napameTtpe 26 FF.G, orpaHuMunBaeTcst ycTaBkaMu, 3agaHHbIMW B napametpax 27 FF.h n 28 FF.I un

nopgaeTcst Ha cymmarop. [lpyrummn cnosamu, BeixogHow curHan ¢ MNMUO-perynatopa CyMMUpYeTCsi C BbIXOOHbIM CUTHaNom
M-perynatopa kaHana npegBapeHnst (pucyHok 8.60.9).

> Kp

E (paccornacosaHue)

CwurHan npegBapeHusi

PucyHok 8.60.9 — @yHKkyuoHanbHas cxema chopmuposaHusi 8bixoda NU[-peaynsamopa ¢ npedsapeHuem

B panbHenwem curHan nocTtynaet Ha y3en orpaHudeHus LIM (15) cornacHo napameTtpos 19 OUT.h 1 20 OUT.I
C CMrHanusaumen JOCTUXKEHNS 3Ha4YEHWI OrpaHMYeHnii Ha anckpeTHbix Bbixogax 05 dOUT.h n 06 dOUT.I.

[anee perynupylowmn curHan npoxoauT 4Yepe3 ONMOK YCTAHOBKM Ha Bbixode perynatopa 6e3onacHoro
3HaveHuss BosgerictBua TRACK (16). Ecnm komaHga Ha yCTaHOBKY ©e30MacHOro MOSIOXKEeHUs OTCYTCTBYET, TO
perynupyoLwnii curHan npoxoauT Yepe3 3ToT 6nok 6e3 mameHeHui. CurHan komaHnabl Ha ycTaHOBKy 6e3onacHoro
NonoXeHus 3aBoanTcst Ha Bxog 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 ocyLLecTBNSETCA C NnepeHen 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 - yrnpasrieHMe OCYLLECTBNAETCA C NepeaHen naHenu npubopa unv no uHtepdpelicy. Ecnu ynpaeneHue
ocyLlecTBnsieTcst No UHTepdelicy, To 3HaYeHue nepemelteHns VIM 3anucbiBaeTtcst B napameTp 14 OUT.
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MpuMep NpMMeHeHUA

Honyctnm, ecTb abcCTpakTHbIA TexHornormyeckun npouecc. Boagy B emkocTu Heobxogumo Harpetb U
noaaepxmeath Npu onpegeneHHon Temnepartype. [ina Harpeea BOObI MCMONb3yeTCs ra3oBas ropernka, Haxogsuiascs
noA emMKocTbio. MIHTEHCUBHOCTL ropeHus perynupyeTtcs knanaHoMm nopadm rasa. Ha pucyHke 8.60.10 nokasaHo, kak 31O
MOXeT BbITb OpraHM3oBaHo Npu nomoLy aHanorosoro MNN[-perynmpoBaHus.

= e

<l
1

TpebyeHoe 3HaveHne

PID{60) 1
0T DISP=1.
02 WDIR=0. o1 drAN
03 13TR=0. 02| aLoc
04 WTYPE=D. —

Py 01 (05 nBNT_sP=0. (03] dnax

04f 4N

14 OUT=0.
15 Fiv.mg=100.

T

PucyHok 8.60.10 - lMpumeHeHue aHanozoeo2o NN/[-peaynsmopa

e, YnpaensawLwmn curHan
| |

Ha pucyHke 8.60.11 u3obpaxeHa peanusauusi npumepa Ha OCHOBe (yHKUMOHanbHoro 6Gnoka PID(60)
koHTponepa MWK-51. 3HayeHns cBoWcTB GnOKOB AaHHOW MporpamMmbl MpuvBedeHbl Ha pucyHkax 8.60.12 — 8.60.15.
FBD-cbann npumepa nporpammbl AOCTYNeH ANS CckayMBaHus C odumumansHoro camnta npeanpuatuas MUKPOJT

(Analog_PID.zip).
3HauBHHE TeMNepaTy Ll YCTaBka Ha 3a0aHHE AHanoroesid [0
(C AaTumka) perynAatopy 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
06 OLIT.I=0. 04 drIN CWrHan Ha WCNONHMTENEHEIR
07 P A=100. 03] M 35 nflodent, o« .
003 IR0, 63 T1=0:0300.0 4oL MEXIHHEM
03 H73=0, 04{ OLT.SCAL npr[12] 13 [10TO=0:00:20.0  [06( 4OLIT.1
100 IM_H=0. 1 Kp=i. o
11 IM_L=0. as| ouT 12 SP=50.
12 Pyzi, — 15 EP.exe=0. 05| delts |_

14 OLM=0. —

15 PY.rng=100.

PucyHok 8.60.11 — Peanu3sayusi npumepa e 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 — lNapamempesi 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 - lMapamempsbi 6rioka AOT(08)
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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: Heobxognmo opranmaoBarts [[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
AHarnoezosenbit NMN-
Peeaynsmop.
lMpumeHsiemcs Onst
opaaHu3auuu
aHanoezoeoeo N4
peaynuposaHusi

PucyHok 8.60.16 - lNpumep ucronb3osaHusi 6rioka PID(60)
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8.61 PID_CAS(61) - Perynsatop aHanoroBbI KackagHbIn

HasHauyeHue
®yHKUMOHanNbHbIN 6nok  (pucyHok 8.61.1) npefHasHayeH AnNA NOCTPOEHUS KOHTYpoB kackagHoro MAA-
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

08 Ti M=0:0100.0 [ s | anas
08 Ti =000 [ —
py.3 02 (10 Td.M=0:00:00.0| D8] dRAIN

11T d.£=0:00:00.0
12 Kph=1, 07| LA
13 Kp.s=t. 03| DELT A
14 P M=0. —
15 2P 220,

il

PucyHok 8.61.1 - ®yHKkyuoHanbHbil 6ok PID_CAS(61)

®dyHkumoHanbHbin 6nok PID_CAS(61) BbinonHsaeT dyHKUMM HacTpavBaemoro kackagHoro MNWA-perynatopa ¢
OONOMNHNTENbHLIMY BO3MOXHOCTSMU, TAaKUMU KakK:

1. dopmMmumpoBaHue Ha BbixoAe perynatopa 6e30nacHoro BO34enNCcTBMSA Mo BHELUHEW KOMaHAE;

2. 4 pexxuma paboTbl:

o py4YHOM — yrpaBreHne NCNOMHUTENbHLIM MEXaHU3MOM C NepeaHen naHenu;

. NoKarnbHbIN — OAHOKOHTYPHbIN MA[-perynsatop ¢ BHYTPEHHUM 3aJaHueM;

. KackafHbI — kackagHbin aHanorosbiv MUO-perynaTop;

. CnefsALWmnin — OCTaHOBKa perynatopa ¢ aBTOMaTU4eCKMM CrieXXeHneM 3a 3HadeHnem Bbixoaa bnoka
ansa nocnegyowero 6e3ygapHoro nepexoga B Apyron pexvm paboThbl;

3. PyHKUMSA NpeaBapeHns ynpaBnsaoLLLero BO3AENCTBUS perynaropa;

4. PyHKLMSA KOPPEKLMM CUTHamNa paccorfiacoBaHnsi perynsaropa.

Bnok ocywectensetr [WO-anroputm o6paboTkm BxogHoro cwurHana. KomnoHewtsr M-, U- wn O
npegHasHayeHHole ans  obpaboTkM BXOOHOTO CUrHama, MoryT OblTb aKTUBU3MPOBaHbl WINU  BbIKMIOYEHbI B
MHAMBKAYanNbHOM nopsiake. 3To no3BonseT KoHdurypuposats -, M-, MO- n NMAO- perynatopsi.

Brnok PID_CAS(61) nossonseT 3ameHnTb cObon ABa yHKUMOHaNbHbIX 6roka aHanorosbix M-perynatopos,
BKITIOYEHHbIX B KackagHoMm pexume. Mo cTpykType KackagHbli adanoroebin [[-perynatop coctout w3 ABYyX
perynatopos: Begyuwero (MASTER) u Begomoro (SLAVE). Beixog MASTER-perynstopa sBnsetca 3agaHuem ans
SLAVE-perynartopa.

MapameTpbl hyHKUMOHanLHOro 6noka

Bxopbl, napameTphbl 1 BbiIxoAbl 6r10Kka NpeacTaBneHbl B Tabnvue 8.61.1.

Tabnuua 8.61.1
Bxoabl — napamMeTpbl — BbIXoAbl

No | O60o3HaveHue Owana3oH 3HaueHue no HasHa4yeHue
3HaYeHUn YyMONYaHuio
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 perynsTtopa (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 pabotbl (0-PY, 1-1TY, 2-KY)

08 | Ti M Bpems 0:00:02:0 Bpems nHTerpupoBaHus perynstopa

Mpogomkenne Tabnuupl 8.61.1
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09 | Ti S Bpems 0:00:04:0 Bpems nHTerpupoBaHus perynstopa
10 | Td M Bpems 0:00:00:0 Bpems anddepeHunpoBaHus perynaropa
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 BelyecTBeHHoOe 0 Bbixog perynaropa 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 BellecTBeHHoOe 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
BedyLlero perynsaropa
29 | COR_M GAIN | BeliectBeHHOe 0 KoadbdmumMeHT ycuneHunsa curHana Koppekumm
30 | COR M H BellecTBeHHOE 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 | BeliecTBeHHoe 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 nonoxeHna 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 BellecTBeHHOE 0 OrpaHuyeHne npeaBapeHns (BepxHee)
42 | FF S L BelyecTBeHHOE 0 OrpaHuyeHve npeaBapeHns (HUXHeE)
43 | COR_S_VAL BeliecTtBeHHOE 0 Bxopn 3BeHa KOppeKLMn perynmpyemMoro napameTpa
BEJOMOro perynaropa
44 | COR_S GAIN | BeuiectBeHHOE 0 KoadhpumumeHT ycunerums curHana koppekumm
45 | COR_ S H BellecTBeHHOE 0 OrpaHuyeHne curHana Koppekumm (BepxHee)
46 | COR S L BelyecTBeHHOE 0 OrpaHuyeHne curHana Koppekumm (HuxHee)
47 | FB S BellecTBeHHOE 0 CurHan obpartHow cBa3n
Bbixoabl
01 | dMAN 0/1 CoctosiHue perynatopa: 0-He pyd, 1-py4d(PY)
02 | dLOC 0/1 Ucnonb3dyemas 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 curHanuaaumm npesbILLEHUS perynupyemMbiM
napameTpom yctasku PV_MIN
07 | OUT BellecTBeHHOe AHanoroBbI Bbixog perynstopa 0—100%
08 | DELTA BelyecTBeHHOE PaccornacoBaHue perynsaTtopa

MapameTp 01

nDisp 3agaet Homep Aucnnes perynatopa. MakcumanbHOe KONMMYecTBO WUCMONb3yeMbIX B
nporpamme koHTpornnepa perynstopoB (ML - aHanoroebix, MW - umnynbcHelx, MWL - kackagHblx a Takke genbra-
perynatopoB) — 9. Kaxgbln perynsTop OOMKeH MMeTb CBOW YHUKarnbHbIA HOMEp, MO KOTOpoMy GyaeT nmpou3BoauTcs
naeHTndukaunsi perynaTopoB Ha nepeaHen naHenu KoHTpornepa (aucnnen Ne).

MapameTp 02 nDir.m onpeaensiet HanpasneHune genctens MASTER-perynatopa.

MapameTp 03 nDir.s onpenenset HanpaeneHue aencteua SLAVE-perynstopa.
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Mpn obpatHom penctBum perynatopa (nDIR = 0) paccornacoBaHue paccuuTbiBaeTcss no  copmyne
E-(PVv-SP). Bbixog cootBetctBylowero perynatopa (MASTER wnu SLAVE) 6ygeT ysBenuumBaTbCs, ecnu
perynupyemMbiii napameTp OyAeT MeHblue 3adaHus, 1 HaobopoT, yMeHbLIaTbCH, eCn perynupyemblii napameTp byget
6onblue 3agaHua (8.61.1):

nDIR =Q: PV<SP=0UTT
PV > SP = OUT { (8:61.1)

Mpu npamom pericteum perynatopa (nDIR=1), paccornacoBaHvue paccuyntbiBaeTcsa no gopmyne E =PV —SP.
Bbixog perynatopa OyaeT yBenuuuBaTbCH, €Cniv perynupyemMblin napameTp OyaeT 6onble 3agaHus, M HaobopoT,
YMEHbLUATbCS, €CNU perynupyembiii napameTp OyaeT MeHblue 3agaHus (8.61.2):

PV >SP = OUT T

PV <SP = OUT { (8.61.2)
MapameTp 04 NSTR onpepensieT cTpykTypy o6oux perynstopoB (M MASTER, n SLAVE):

1. 04 nSTR = 0 — napannenbHas;

2. 04 nSTR = 1 — cMeLUaHHas.
Anroputmuyeckme cxemsl yana MNMUO-perynatopa B cnyyae napannenbHOM Y CMELLaHHOW CTPYKTYpbl MOKa3aHbl

Ha pucyHke 8.61.2.

nDIR = 1:

£p

=0 1% o + Yit)

il
N

ll
EQ B | =fa —O—2

6)

a — napannensHas cmpykmypa [M1[-peaynsmopa; 6 — cmewarHas cmpykmypa [M1[-peaynsmopa.
PucyHok 8.61.2 — Cmpykmypsl y3na lM/-peaynsamopa

CornacHo pucyHka 8.61.2, ansa napansnesnbHOM CTPYKTYpbl perynstopa nepeaatodHas yHKUMsS MMeeT BUA;

11 dE(t) (8.61.3)
Yt)=K -E@t)+— [E(t)dt+T, ——, o
(t) . ()+Ti é (tdt+T, ot

ONsi CMeLuaHHoMN CTPYKTYPbI perynatopa nepegatoyHas (*)yHKLl,Mﬂ nMmeet Bma:

Kp t dE(t)
Yt)=K -Et)+— [EQ)dt+T, ——, (8.61.4)
(=K -EQ)+ = [EMdt+ T, =

i 0
roe: Kp — KoadhpuumneHt I'IpOI'IOle,I/IOHaJI'IbHOCTM perynatopa (napametp 12 Kp.M dns MASTER v napametp 13
Kp.S onsa SLAVE);
Ti — BpeMs nHTerpupoBaHus perynsatopa (napametp 08 Ti.M dns MASTER v napameTp 09 Ti.S ans SLAVE);
Td — BpeMms anddepeHumposaHus perynatopa (napametp 10 Td.M dns MASTER v napametp 11 Td.S ans

SLAVE).
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CyMMapHO: Mpu UCMONb30BaHWN CMELLAHHOW CTPYKTYPbI peryfnsaTopa, B CPaBHEHUW C NapannenbHOW, BnsHue
MHTerpansHoun coctasnsiollen T; ysenuunsaetcs B K, pas.

®opmynbl (8.61.3) n (8.61.4) cooTBeTCTBYIOT nepefaTodHbIM yHKUMAM aHanorosbix M[-perynatopos. B
perynatopax koHTponnepa MUK-51 ncnonbaytoTtca npnbnukeHHsle dhopMyrbl 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 MAO-perynatopa Ana napannensHon
CTPYKTYpbl umeeT Buf, (8.61.5):

Y, =K, -E JrizEi At+Td2E (8.61.5)
T 1% At

ONsi CMEeLLaHHOW CTPYKTYpbl perynatopa nepegatodHast pyHkumsa nveet sug (8.61.6):

K, & .
Y, =K, -E,+2>'E, at+TaE
-I-i i=0 At

roe: Kp — koapdumumMeHT nponopumoHansHocTh perynaTtopa (napametp 12 Kp.M dns MASTER v napameTtp 13

Kp.S onsa SLAVE);
Ti — Bpems nHTerpmpoBaHus perynatopa (napametp 08 Ti.M drg MASTER v napameTtp 09 Ti.S ana SLAVE);

(8.61.6)

Td — Bpems anddepeHumpoBaHua perynatopa (napametp 10 Td.M dns MASTER v napametp 11 Td.S gns
SLAVE); Ei — pasHOCTb MeXAy 3aJaHneM perynatopa v TeKyLMM 3HavyeHnem Ti KOHTPONUPYEeMOWN BEMNUYMHBI;
AEi - pasHOCTb MexXAy ABYMS COCEAHUMMW 3HAYEHNAMU Ei n Ei_1;

At - Bpems mMexay AByMS coceHUMI U3MEPEHUSIMM Ti n Ti_1 ;
Zn:E -HaKOMMEHHasi MHTerparibHas CyMma paccornacoBaHum.
i

i=0
MapameTp 05 nTYPE oTBevaeT 3a T1n kackagHoro aHanorosoro MNWA-perynsatopa (0 — no ymonyaHuto).

MapameTp 06 dTRK oTBevaeT 3a yCTaHOBKY Ha Bbixoge perynsitopa 6esonacHoro Bo3genctsusi. B cnyvae
BO3MOXHbIX aBapUAHbIX UMW HELITaTHbIX cuTyauuini, komaHaa 06 dTRK = 1 no3BonsieT NnepeBeCcTV Perynstop B PeXum
CJIEOALWETO ynpaeneHnus (CY). MNpn aTom Ha BbIXOAe perynstopa ycTaHaBnMBaeTcs 3agaHHoe B napameTpe 38 TRK.V
Ge3onacHoOe MONIOXEHWE WU OTCMEXMBAETCA 3HAYE€HWEe [aHHOro napamMeTpa, €criv OH 3anporpaMMmMpoBaH Kak
«CBSI3@HHbINY.

MapameTp 07 nMODE oTBevaeT 3a ynpaBrfieHne pexumamv paboTbl perynsatopa ¢ nepefgHen naHenu unm no

cetu:
1. 08 nMode = 0 — PYYHOW pexwum; §
2. 08 nMode = 1 — ABTOMATUYECKUWN pexum (JIOKAINNbHOE ynpasnenune — J1Y; ogHOKOHTYpHbIA M-

PErynaTop ¢ BHyTPEHHUM 3afaHneM); 5
3. 08 nMode = 2 — ABTOMATUYECKUWN pexum (KACKAOHOE ynpaBnexHne — KY; kackagHbli aHanoroBbIn

MAO-perynatop).

[Mocne nporpammmnpoBaHns KOHTPOMMEpP HaxoAuTCs 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 curHanamm, caenae napametp 07 nMODE «cBsa3aHHbIM». Torga Ha
Bxon npm(07) nopaeTca curHan € BHeWHWX auckpeTHbix BxogoB (DIN(06)) wnm gpyrom curHan, vMcnonb3yembli B
nporpaMmMe nonb3oBaTtens.

MapameTp 08 Ti.M oTBeyvaeT 3a Bpemsi uHterpuposanuss MASTER-perynsaTopa.

MapameTp 09 Ti.S oTBeyvaeT 3a Bpems nHterpmposaHusa SLAVE-perynsaTopa.

MapameTp 10 Td.M oTBeyvaeT 3a Bpems anddepeHuuposanns MASTER-perynsatopa.

MapameTp 11 Td.S oTBevaeT 3a Bpems anddepeHumposaHusa SLAVE-perynsatopa.

MapameTp 12 Kp.M oTBevaeT 3a koadduumneHT yeunenwns MASTER-perynsaTopa.

MapameTp 13 Kp.S oTtBevaeT 3a koacpduumneHT ycunenusa SLAVE-perynsitopa.

MapameTp 14 SP.M oTBeyvaeT 3a 3agaHue MASTER-perynsTopy.

MapameTp 15 SP.S oTBevaeT 3a 3agaHue SLAVE-perynatopy.
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B nmapametp 16 OUT sanucbiBatoT NpedycTaHOBIEHHOE 3HAYeHWe aHanoroBoro Bbixoda perynsatopa. C atoro
3HaYeHMsA Ha4YHET M3MEHATCA BbIXOA perynaTopa npu nepexofe ¢ PyyHOro pexvma B aBTOMaTuyYeckui. Takke AaHHbIN
napameTp Ucnonb3yeTcsa Ans ynpasrneHns BbLIXOAOM perynsatopa ¢ BepxHero ypoBHs (Hanpumep, co SCADA-cuctemsl).

MapameTp 17 PV.M.rng — AnanasoH nsmeHexus perynupyemoro napametpa MASTER-perynaTtopa. lMapameTp
oTBevatoT 3a MaclutabupoBaHue curHana no wkane 0 — 100% oTHOCMTENbHO Anana3oHa 3MEeHEHUs BXOQHOrO curHana.

B GonblwuHCcTBe crnyyaes, napametp 17 PV.M.rng 3agaeTca paBHbIM Auana3oHy MW3MepeHus [atyvka.
Hanpumep, Ons m3mepeHuns TemnepaTtypbl TepmomeTpom conpotusrienns TCM 50M c npegenbHbIMU rpaHvuamu
namepenus -50,0 °C... +200,0 °C, gnanasoH nsamepeHuns 6yaet paseH 250 °C, 1o ectb 17 PV.M.rng = 250. [ina 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 avana3oH nsmepenusi 6yget paseH 100 °C, (17 PV.M.rng =
100). MNpu Takom AnanasoHe BXOAHOro napameTpa npu 3agaHum SP = 50 °C 1 napametpe PV = 60 °C, paccornacosaHune
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 ymeHbLweHnn napameTtpa 17 PV.M.rng cnepyeT y4ecTb, YTO Npu 3TOM YBENMYMBAETCS YYBCTBUTENBHOCTb K
konebaHWsIM BXOOHOrO CUrHamna, Kotopasi MOXEeT BO3HMKaTb OT BHELUHUX BO3OEWCTBUA U HEraTMBHO OTpaxaTbCsi Ha
KayecTBe perynupoBaHns, OCODEHHO npu uKcnonb3oBaHuu AuddepeHumnansHoOn cocTasnsaowen unm 6onbLioro
KO3(hPMLUMEHTa YCUNEHUS.

MapameTp 18 SP.M.h oTBeyaeT 3a BepxHee orpaHuyeHue 3agaHnsa MASTER-perynsatopa.
MapameTp 19 SP.M.| oTBeYaeT 3a HwxHee orpaHuyeHne 3agaHnsa MASTER-perynsatopa.

Mpn BBegoeHWM 3agaHust C NepedHer NaHenu, M3MeHeHue Hke napameTpa 18 SP.M.h m 19 SP.M.
3abnokupoaHo. Ecnv npn nameHeHUn BHELLHErO 3aaHnsa napamMeTp, 3Ha4YeHue KOTOporo NocTynaeTt Ha Bxoa rpm(14),
6onblue (MeHbLUE) OT 3HaYeHusl, 3agaHHoro B napameTpe 18 SP.M.h (19 SP.M.I), To Ha cymmaTop noctynaeT 3Ha4eHue,
paBHoe 3Ha4veHuto 18 SP.M.h (19 SP.M.I). narpamma orpaHnyYeHus 3agaHusi npeacTaBneHa Ha pyucyHke 8.61.3.

Ecnn napametp 18 SP.M.h paBHbIi napameTpy 19 SP.M.I, To 3agaHune 6yaeTt HensmeHHbIM U paBHbiM SP.M =
18 SP.M.h =19 SP.M.I.

SP A
18 SP.M.h z
MapameTp,
19 SP.M.I nofaBaemblii
el Ha Bxop brioka
I npm(14)
|-
»
19 SP.M.I 18 SP.M.h

PucyHok 8.61.3 — Juazpamma oepaHu4eHus 3a0aHusi

MapameTp 20 SP.M.rate oTBeyaeT 3a CKOpoCTb M3MeHeHuss 3agaHus MASTER-perynsatopa (Tex.eavHuy Ha
MUHYTY). B 3aBcMMOCTM OT 3Ha4YeHus napameTpa 20 SP.M.rate, ecTb ABa pexumbl 6anaHCUpOBKK:

1. 20 SP.M.rate = 0 — cTaTnyeckasi GanaHcUpPOBKa,

2. 20 SP.M.rate # 0 — gMHamu4yeckasi 6anaHcupoBka.

Mpwn ncnonb3oBaHMK AUHAMUYECKON 6anaHCMPOBKU C BHELLHMM 3afaHueM (koraa napameTtp 14 SP.M aBnsieTcd
«CBSI3aHHBIM» ) HY)KHO y4UTbIBaTb, YTO N3MEHEHWE BHELLHEro 3ajaHnsa 6yaeT orpaHuyeHo napametpamu 18 SP.M.h 1 19
SP.M.l, a ckopocTb ero msameHeHus - napametpom 20 SP.M.rate. Ha pucyHke 8.61.4 LITPUXOBOW NWHEW MNOKa3aHO
M3MEHEeHMEe BHELLUHEro 3adaHusl, nodaBaemMoro Ha Bxon rpm(14), a CNMOWHOM NWMHEW — peanbHOEe W3MEHEHue
3agarollero Bosgenctana perynsatopa. Ha oTpeske AB CKOpPOCTb M3MEHEHMS BHELUHEro 3ajarowero BO3AenCTBUS
MeHbLLe CKOPOCTU U3MEeHeHWsl 3afaHus, ykasaHHon B napametpe 20 SP.M.rate, notomy 3agaHve paBHO BHELLUHEMY
3aparollemy BosgencTemio. Ha oTpeske BB BHellHee 3apatolee BO3AENCTBUE UBMEHAETCSA C BOnbLUE CKOPOCTBIO, YEM
CKOPOCTb M3MEHeHUs 3ajaHuns. Ha gaHHOM rpadmke CKOPOCTb M3MEHeHUs 3afarollero BO3OencTBus npeacTaBneHa

¢ _ AﬂpN(14) ASP
yrnoM HakroHa OTpes3kKa g(f)=———, a CKOpOCTb M3MEHeHMs 3adaHus tg(o) = — 20SP.Mrate

At
CrnepnosatenbHo, npu tg(B) > tg(a) 3adaHve perynsatopy GyAeT OrpaHMyMBATLCSA CKOPOCTbIO M3MEHEHWs 3adaHvs, W
M3MeHATCs - no otpesky bl, a He BB-BI. AHanornyHbiM 6yaeT u orpaHu4eHne CKOpOCTM NMPU YMEHbLUEHUN BHELUHEro
3aaHus.
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SP A
18 SP.M.h H -}
B I
B i
, o
B/a\B
19SPMI | A E
O -
——— - 3a3paHVe perynsTopy t
--------- - BHellHee 3afjaHme
a - YTON, ONpeAensioLMil MaKCUMATbHYIO
CKOPOCTb M3MEHEHNs 3aAaHNs
B - YTON, ONPEAEnsIoLLIMiA CKOPOCTb U3MEHEHUS

BHELLUHEero 3agatoLero Bo3aencTemnsa
PucyHok 8.61.4 — Quaepamma oepaHUu4eHUs1 CKOpoCmu 8HeWHez20 3a0aHusi

Tabnuvua 8.61.2 - dyHkunn pexxmumoB 6anaHcuposok 3agaHna MASTER-perynsTopa 6noka PID_CAS(61)

CraTnyeckasi 6anaHcupoBka OvnHamnyeckas 6anaHcuMpoBka
MNameHeHne BHyTpeHHee 3afaHne HaunmHaeT 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 unu no SPoib _r SPrew nameHeHus 3agaHus 20 SP.M.rate
nHTepcency) SPoLo = SPhew
3apaHvie HauHaeT U3MEHATCA OT 3HaYeHNs!
MepeknioyeHvie Mpy nepexnioYeHn 3agaHne NpUHMMaeT M3MepsieMOro napamMeTpa [0 3HaYeHWsI
pexvma paGoTbl 3HaveHne U3MepsieMoro napameTpa BHYTPEHHETO 3aaHu1si CO CKOPOCTBIO0 U3MEHEHMS
PY — Ny SP=PV 3apaHua 20 SP.M.rate
PV =—» SP
MepekntoyeHne 3apaHne ckavykoobpasHO NPUHUMAaET 3HaYeHne
pexuma paboThl “3MepsieMoro napameTpa Sapative Hg ;3""9””‘”09‘
ny — Py SP PV
MepekriodeHme 3HaueHNe 3aaHusi CKaukoOBPa3HO N3MEHSIETCS C 3apaHue HauMHaeT USMEHATCS OT HaYeHMS
pexuMa paGoTbl BHYTPEHHETO Ha BHELLHee BHYTPEHHErO 3Ha4YeHsi 4O BHELIHEro CO CKOPOCTbIO
vy — KY sp sp n3meHeHust 3aaaHus 20 SP.M.rate SPguyrp =
BHYTP BHELU SPBHELU
MepeknioyeHvie BHyTpeHHee 3aaaHne NpuHUMaeT 3HaveHne BHyTpeHHee 3aaaHue NpUHUMaeT 3HadeHne
pexvma paboTbi BHELLHEro 3ajarymka BHELLHEro 3agarymka
KY — ny SPghyrp = SPeHEW SPghyte = SPeHEW
MepeknioyeHvie BHyTpeHHee 3aaaHne NpuHUMaeT 3HaveHne BHyTpeHHee 3aaaHue NpUHUMaeT 3HadeHue
pexvma paboTbi BHELLHEro 3ajarymka BHELLHEro 3ajarymka
KY — PY SPghyrp = SPeHEW SPghyrp = SPeHEW

MapameTp 21 MAX oTBeYaeT 3a BEpXHEEe 3HA4YeHUE YCTaBKM CUrHanNu3auuyM OTKIOHEHWUSI perynupyemoro
napametpa MASTER-perynstopa oT 3agaHHow Touku. Ecnu napametp paBeH yctaBke MAX unu npeBbilaeT ee
(PV=SP+MAX), 10 cpabatbiBaeT curHanusaums MAX. CoOTBETCTBEHHO, Ha MepefHer MaHenu HayHeT CBEeTUTbCH
ceeToanon A a Ha Beixoge 05 dMAX 6roka PID_CAS(61) ycTaHOBMTCS noruyeckas eamHuLIa.

Mapametp 22 MIN oTBe4yaeT 3a HWXHEe 3HayeHWe YCTaBKM CUrHanmsauum OTKIIOHEHUS perynupyemoro
napametpa MASTER-perynatopa oT 3agaHHoW Touku. Ecnn xe napameTtp paBeH unu MeHblue yctaBkm 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 ructepesmc curHanmsauum oTkrnoHeHus perynupyemoro napametpa MASTER-
perynsatopa oT 3a4aHHOW TOYKW.

MapameTp 24 FF.M.V oTBe4vaeT 3a npeaBapeHue ynpaenstoulero sosaernctenss MASTER-perynaTopa. Ytobbl B
6noke MW-perynsatopa nosBuncs BXxoA npeasapexusi, napametp 24 FF.M.V HyXHO caenaTtb «CBSI3aHHbIMY.

MapameTp 25 FF.M.G oTBe4aeT 3a koadpuUMeHT ycuneHns 3HadeHus npegsaperHus MASTER-perynaTopa.
CurHan c Bxoga napameTpa 24 FF.M.V ycunmBaeTtcs (ocrnabnsercs) atum KoadULMEHTOM.

MapameTp 26 FF.M.h oTBeyaeT 3a BepxHee orpaHuyeHune npegsapexHus MASTER-perynsTopa.

MapameTp 27 FF.M.l oTBe4YaeT 3a HWKHee orpaHudeHne npeasapeHns MASTER-perynaTopa.
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BepxHee n HwkHee orpaHuveHne npeaBapeHus BbICTaBMSTCA MCXOAA C coobpaxeHuin 6e3onacHOCTW.
CHavana koa(puLMeHT ycunenus npeasapeHust Kep ycTaHaBnuBaeTcs pasHbld Hynto. Toraa Hactpausaetcsa MA[-

perynatop 6e3 npeasapeHus. Korga nogobpadbl koadpduumneHtsl K, , T, 1 T,, HEOBX0AMMO HayaTb yBennyuBaTb

p 1 n o’
KO3(OPULIMEHT K A0 TeX Mop, foka B CUCTEME HEe BO3HUKHYT 3aTyxatowme kornebaHws npu KFFKp' KoadpdpuumeHT

yCUNeHnsa curHana npeasapeHus BolumcnseTcs Tak (8.61.7):

Kep = 0.7 - Kepyp » (8.61.7)
roe: Keg - KO3(PPULIMEHT yCUNeHust NpeaBapeHus;
K KPUTUYECKUI KOS(MULMEHT YCUINEHUs npedBapeHusi, Npu KOTOPOM B CUCTEME BO3HMKalOT

FFkp
3aTyxawLime konebaHus.

MapameTp 28 COR.M.V oTBevaeT 3a Koppekumto curHana paccornacosaHnss MASTER-perynstopa. Mapametp
JenaeTcs «CBSA3aHHbIM» U, COOTBETCTBEHHO, B 6noke nossBuTca BXxoA rpMm(28). Ha aToT BXOA4 nopjaetcs curHan
koppekumm ¢ 6rnoka COR_ST(93) nnn COR_D(94), koTopbli NpeacTaBnseT cobon yHKLUMI0 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 KOpPeKLum;

SP.k - 3HayeHue TOUKM KOPPEeKUUW. Onsa 6noka COR_ST(93) ato 3HayeHWe MNOCTOsSIHHOE W 3ajaeTcs

nonb3oBartenem, a ans 6noka COR_D(94) — AMHaMnyeckoe, U3MEHSIETCS MPU KaXa0M NepekrnioveHnmn ¢ pexnva PY B
pexum J1Y, 1 npyHUMaeT 3HavyeHne napameTpa KOppPeKLMN B MOMEHT NepeknoyeHus SP.x =PV2.:

F(PV2COR —SPCOR) - (hyHKuMA npeobpas3oBaHUsi paccornacoBaHuUsi PV2.5 —SP.- KoTOpas 3ajaeTcs B
6nokax COR_ST(93) 1 COR_D(94).

MapameTp 29 COR.M.G oTBeYaeT 3a k0ahduLMEHT ycuneHus curHana koppekumm MASTER-perynaTopa. Yem
bornbLue Ko3PULMEHT yecuneHms, Tem 6onblue BNUSTHUE CUTHANa KOPPEKLMM Ha CUrHan paccorniacoBaHus, 1 HaobopoT.

MapameTp 30 COR.M.h oTBe4vaeT 3a BepxHee orpaHmdeHue curHana koppekumm MASTER-perynaTopa.

MapameTp 31 COR.M.|I oTBevaeT 3a HWxHee orpaHuyeHne curdHana koppekuun MASTER-perynsitopa.

MapameTp 32 FB.M — cnyxebHblii. B cBA3M ¢ NOCTOsAHHOWM paboTo Haj yCoBEPLUEHCTBOBAHMEM MPOrpamMMHOro
obecnevyeHnss KOHTpornepa M BO3MOXHbIM WM3MEHEHMEM Ha3HAYeHWUsl OaHHOro napameTpa, WCMoNnb3oBaTb €ro B

nporpamMmmax nonb3oBaTtena He pekoMeHayeTCA.

MapameTp 33 PV.S.rng — ananasoH nameHeHuns perynupyemoro napametpa SLAVE-perynsTtopa. Mapametp
oTBevatoT 3a macluTtabupoBaHme 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.| oTBeYaeT 3a HMXKHee orpaHnyeHne 3agaHusa SLAVE-perynsaTopa.

MapameTp 36 OUT.h oTBevaeT 3a BepxHee orpaHMyeHne Bbixoaa perynsiropa.

MapameTp 37 OUT.| oTBeYaeT 3a HWXKHEE OrpaHUYEeHne BbIxoda perynatopa.

MapameTp 38 TRK.V oTBeuyaeT 3a 3HauyeHve GesonacHoro Bo3aencTBUsi (paboTaeT TONbKO COBMECTHO C
napametpom 06 dTRK). [aHHbI napameTp MOXHO CAenaTb «CBSI3aHHbIMY», UCMONb3yA ANs pasHbIX CUTyauui pasHoe
3HayeHue 6e30nacHOro BO3OeNCTBUS.

Ecnu perynatop nepeeeaeH B pexxum CY (napameTtp 06 dTRK = 1), To 6nok ycTaHOBKM 6€30nMacHOro 3Ha4eHust
ynpaBnsaoLWero BO3AENCTBUA OTKNIOUUT perynupylownin curHan [MAO-perynatopa, a Ha Bbixoge YyCTaHaBnuMBaeT

BO34eNCcTBue, 3agaHHoe nosb3oBarteniem B napameTtpe 38 TRK.V.

MapameTp 39 FF.S.V oTBevaeT 3a npegsapeHue ynpaenswowero Bosaencteua SLAVE-perynaropa. UTtobbl B
6noke MNMWI-perynatopa nossuncs Bxoa npeasapeHus, napametp 39 FF.S.V HykHO caenaTb «CBA3aHHbLIMY.

MapameTp 40 FF.S.G oTBedvaeT 3a KO3(PPUUUEHT ycuneHusa 3HayveHuss npepsapeHus SLAVE-perynsartopa.
CuvrHan c Bxoaa napametpa 39 FF.S.V ycunmeaetcs (ocnabnsietcsa) aTum KoahULUNEHTOM.

MapameTp 41 FF.S.h oTBe4vaeT 3a BepxHee orpaHuyeHne npeasapennss SLAVE-perynaTopa.

MapameTp 42 FF.S.| oTBevaeT 3a HWKHee orpaHuyeHve npeasapeHns SLAVE-perynatopa.
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MapameTp 43 COR.S.V oTBe4YaeT 3a KOppPEKUMIO curHana paccornacoeaHus SLAVE-perynaTtopa. MapameTtp
JenaeTcsi «CBSAI3aHHbIM» U, COOTBETCTBEHHO, B O110Ke MOABUTCSA BXOA, r1pM(43).

MapameTp 44 COR.S.G oTBevaeT 3a KOaPdULMEHT ycuneHmsa curHana koppekuum SLAVE-perynatopa. Yem
BonbLue Ko3aPPULMEHT ycuneHns, Tem 6onblue BAUSIHWE CUrHana KoppekUmMm Ha CurHan paccornacoBaHusi, 1 HA0bopoT.

MapameTp 45 COR.S.h oTBeyaeT 3a BepxHee orpaHnyeHne curHana koppekumn SLAVE-perynsTopa.

MapameTp 46 COR.S.| oTBevaeT 3a HMXKHEE orpaHnyeHue curHana koppekumn SLAVE-perynsatopa.

MapameTp 47 FB.S — cnyxebHbin. B cBA3M ¢ nocTossHHOM paboTon Haf, yCOBEPLLUEHCTBOBAHMEM NPOrPaMMHOro
obecnevyeHns KOHTpornepa M BO3MOXHbIM WM3MEHEHMEM HasHa4yeHus OaHHOro napameTpa, WMCMonb3oBaTb ero B

nporpamMmmax nonb3oBaTtena He peKkoMeHOyeTCA.

MpuHUKUN pa6oTbl hyHKUMOHANLHOro 610Ka
dyHKUMOHamNbHas CTPYKTypa KackagHoro aHanorosoro ML -perynsTopa npeActaBneHa Ha pucyHke 8.61.5.

__________ 107 nhiode
0 SP.N.Rate" (14SEM |
R S I s :
5 Tgp [SEMH : B 02 dloc
= |08 Deta
b1imDsp | 04 nStr
N7 PV.MRng ! [0S nType | (07 nhade
E1 Mz ‘peT ¢ MIBSRS
B2 Min ] ‘234 5P.5.H |
B3yt __ . B3SSPSL
01 PV.M|
| 01 divian
M EEMV ZEFFMGE . ' 07 riviode !
» BCoMBE | ¢ 2EFFMH HE L1a :
. D MWCoMH ¢« L 2TFFML = ¥t ¢ 5
kil | - L3N Car ML = |07 out
B3PV.SRrgl g3ca v T3BFFSV ) = |02 doutH
| A0FF.E.G = [0 doul
45CarH \ 41FF.5H
Gl | L 42FFSL o - e
= | 05 dlvin

PucyHok 8.61.5 - ®yHKkyuoHanbHas cmpykmypa brioka kackadHo2o aHano2o8020 [N /[J-peaynsmopa PID_CAS(61)

3Havenve perynupyemoro napameTtpa MASTER-perynatopa noctynaetr Ha Bxog 01 PV.M 6Gnoka wu
nHamuupyetcsa Ha gucnnee NMAPAMETP. B napametpe 01 nDisp 3agaetca Homep aucnnes perynatopa. 3HadeHue 01
nDisp = 0 genaeT perynaTop HeBMAUMbLIM C NepeaHen naHenu.

Perynupyemblin napameTtp noctynaet Ha y3en INP, raoe cHavana onpefensietcs OTKIOHEHUE 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
«NPpMBA3aHbI» K COOTBETCTBYIOWMM CUTHaNbHLIM CBETOAMOAAM HAa NepefHen maHenu KOHTpornepa Bosne mHaukatopa
MAPAMETP.

CurHan B y3ne INP noctynaeT B genuTensb, rae, ¢ y4eTOM Auana3oHa M3MEeHEHUs PerynvpyemMoro napamerpa
(17 PV.M.rng), nepeBoantca B Ge3pasmepHyto BenuumHy (0...100%). Oanee 3HayeHune perynupyemoro napameTpa
nocTynaeTt co 3Hakom “+” Ha CYMMATORP (3).

Y3en opMMpoBaHUSA 3a0aHuWsi COCTOUT M3 HECKONbkMX ©OnokoB. 3HaveHue 3apaHHon Toukm MASTER-
perynsitopa HaxoguTcsl B napameTtpe 14 SP.M, KoTopbIi, Npy HEO6XOAUMOCTH, MOXHO cAenaTh «CBA3aHHbIMY.
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MaTematuueckme 6noku yana SP (1) ¢ yueToMm 3HaveHuid napameTtpoB 18 SP.M.h n 19 SP.M.I cdbopmupytoT
noaysen orpaHnyennst 3aganqus. 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 genutens, rae, aHanormyHo 3Ha4YeHMI0 PerynmpyeMoro napameTpa, 3HayeHne 3afaHHON TOYKM
nepesoautcsa B 6e3pasmepHyto BenuymHy (0...100%). CurHan ¢ yana BALANCE (2) noctynaet Ha CYMMATOP (3) co
3Hakom “-”,

Ha Bbixoge cymmartopa ¢opMUpYeTCs curHam paccornacoBaHus MeXAy perynvpyembiM napaMeTpom U
3afjaHneM B eauHuuax MpoueHTHoW wkanbl: E=PV-SP. HoOpMMpOBaHHbIA CWUrHan paccorracoBaHuMsi MOXHO
ncrnonb3oBaTb B NporpaMmMe nons3osaTtens — oH nogaeTtcs Ha Bbixod 08 DELTA 6noka PID_CAS(61).

HopmupoBaHHbI  CUrHanm paccorfiacoBaHus nocne cymmatopa noctynaer Ha ysen DIR (4), koTtopbiv
onpepenseT HanpaeneHue pevicteus MASTER-perynsatopa (Belbupaetca napametpom 02 nDIR.m). Mpu obpatHom
Aencteuu perynatopa (02 nDIR.m = 0), paccornacoeaHue paccunTbiBaeTcs no opmyne E = —(PV —SP).

Mpu npsimom pencteum perynatopa (02 nDIR.m = 1), paccornmacoBaHWe paccyuTbiBaeTcd no dopmyne
E=PV-SP.

Takke eCcTb BO3MOXHOCTb WCMoOnb3oBaHusA koppekummn (ysen CORR (5)) curHana paccornacoBaHus Mo
AononHuTensHomy napametpy. CurHan paccornacosanust E.,, mocne 6roka DIR (4) cymmvpyeTcsi cO 3HayeHuem

Koppekumm (8.61.9):
E=E,, +(CORMG- VAL oo Joortt. (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 yepe3s y3en FB (6), koTopbIn siBNAeTCA CnyxebHbiM. B ¢BsI3u ¢ nocTtosHHON paboTon
HaJl YCOBEpLUEHCTBOBAHWEM MNPOrpaMMHOro obGecneyveHust KOHTponnepa U BO3MOXHbIM M3MEHEHVMEM Ha3Ha4eHus
OaHHOro ysmna, ucnomnb3oBaTb €ro B nporpammax nonb3oBaTens He pekoMmeHayeTcs. [1o ymonyaHuoo faHHbIN y3en
3abnokuposaH (napameTp 32 FB.M = 0) 1 HUKaK He BNNSIET HA CUrHarmn paccornacoBaHus.

Cnepayowmm warom curHan paccornacosanmsa MASTER-perynsatopa nonagaet Ha 6nok NMNA-perynupoBaHus
PID (9). NWA-perynatop nocTtpoeH TakuMm obpas3om, 4To B npolecce paboTbl B KaXAbIi MOMEHT BPEMEHU t Ha BbixoAe
perynatopa OyaneT dopmupoBaTbca Bo3gencTeue Y(t) B 3aBMCMMOCTM OT BXOAHOrO curHana perynstopa E(t)
(paccornacoBaHusi mexgy BXoaHbIM napameTpom PV 1 3agaHvuem perynatopa SP).

3aBMCMMOCTb MeXay BXOAHbIM curHanom perynstopa E(t) u BbixogHbiM Y(t) onpemenseT nepegartoyHas
dyHKUNST  perynaTtopa. AnropuTtM npeobpasoBaHWs perynsitopa COAEPXWT TpU COCTaBnslWue perynsropa:
nponopuuoHaneHas (M-coctaBnstowas), nHterpansHasa (U-coctaenstowas) n anddepeHumansHas (-coctaBnstowias).

C BbIxoga 6roka curHan noctynaet Ha CYMMATOP (8). K cymmaTopy Takke NOAXOAUT CUrHan npeaBapeHus ¢
yana FEED FORWARD (9). Ytobbl B 6rioke MASTER-perynsitopa nosisuncst Bxoq npegsapexus, napameTp 24 FF.M.V
HYXXHO cpaenaTb «CBsid3aHHbIM». CwurHanm C 3TOoro Bxoda ycunusaeTcs/ocrnabnsercs KoaddOUUMEHTOM YCUIEHWS

npeasapeHusa K, 3agaHHbIM B napametpe 25 FF.M.G, orpaHudmMBaeTcs ycTaBkamMu, 3adaHHbIMW B nmapameTtpax 26

FF.M.h n 27 FF.M.| n nopgaetca Ha cymmatop. [Opyrummu cnoBamu, BbixogHow curHan c ysna [N[-perynatopa
CYMMMpYeTCs C BbIXO4HBIM curHanom lM-perynatopa kaHana npeasapeHns (pucyHok 8.61.6).

> Kp }
E (paccornacoBaHue) [ "~ OUT . OUTFF
> TV| >w‘" > ) >
| ) A +'
- Ta ouT2
CwurHa efBape —
nrHan npegBapeHna Kf ‘4 ‘

PucyHok 8.61.6 — @yHKyuOHabHas cxema chopmuposaHusi 8bixoda y3na NN[-peaynsmopa ¢ npedsapeHuem

BbixogHon curHan MASTER-perynaTopa noctynaet Ha ysen SP (10) SLAVE-perynatopa. MatemaTtuyeckue
6nokn ysna SP (10) ¢ yyeTom 3HayeHuin napameTtpoB 34 SP.S.h u 35 SP.S.| dopmupyoT nogysen orpaHuyeHust
3apaHus SLAVE-perynaTopa.

C y3na SP (10) curHan 3agaHHon Toukn SLAVE-perynatopa noctynaet B ysen STATIC BALANCE (11),
KOTOpbIA OTBEYaeT 3a cTaTuyeckyto GanaHcmpoBky 3agaHus. CurHan c y3na STATIC BALANCE (11) noctynaeT Ha
CYMMATORP (12) co 3Hakom “-”.

3HaueHve perynupyemoro napametpa SLAVE-perynstopa noctynaeT Ha Bxog 02 PV.S 6noka u fanee — Ha
y3en INP, roe, ¢ yyeToM AmanasoHa W3MeHeHus perynupyemoro napametpa (33 PV.S.rng), nepesoauTtcs B
6e3pasmepHyto BenuumHy (0...100%). [danee 3HayeHue perynupyemoro napameTpa MoCTyrnaeT €O 3HakoMm “+” Ha
CYMMATORP (12).

Ha Bbixoge cymmartopa (OpMUPYETCA CUrHam paccornacosaHus Mexay perynvpyembiM napameTpom W
3ajaHneM B eAnHMLAX NPOLUEHTHOM Wwkanbl: E=PV-SP.
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HopmupoBaHHbI curHan paccorfiacoBaHusi nocrnie cymmatopa noctynaeT Ha y3en DIR, koTopbii onpegensiet
HanpaBnenve paencteua SLAVE-perynatopa (BbiGupaetcs napameTpom 03 nDIR.s). lpu obpatHom aenctBum
perynatopa (03 nDIR.s = 0), paccornacosaHue paccy1TtbiBaeTcs no opmyrne g = —(PV — SP).

Mpu npamom penctBum perynatopa (03 nDIR.s = 1), paccornacoBaHWe paccuuTbiBaeTcs no dopmyne
E=PV-SP.

Takke eCcTb BO3MOXHOCTb MCMonb3oBaHus koppekuun (y3zen CORR (14)) curHana paccornacoBaHusi no
AononHuTensHomy napametpy. CurHan paccornacosanust Eg,, nocne 6noka DIR cymmupyeTcsi cO 3HayeHuem

Koppekuum (8.61.10):
E=E,, +(COR.S.G-VAL ., Joore! (8.61.10)

COR.S.I

Hanee curHan npoxoaut Yepes y3en FB (15), koTopkil ABnaeTca cnyxebHbiM. B cBs13u ¢ noctosHHOM paboToi
Haf yCOBEpLUEeHCTBOBaHWEM MNPOrpaMMHOr0 oGecneyvyeHns KOHTponnepa U BO3MOXHbBIM W3MEHEHWEM HasHa4veHus
AaHHOro yana, ucrnonb3oBaTb €ro B mnporpammax nonb3oBatens He pekomeHayeTcs. [1o ymonyaHuio AaHHbIA y3en
3abnoknpoBaH (napameTp 47 FB.S = 0) 1 HUKaK He BNUSIET Ha CUrHan paccornacoBaHus.

Cnegyowmm warom curHan paccornacoBaHus SLAVE-perynaTtopa nonagaet Ha 6nok MNWO-perynupoBaHums
PID (16).C Bbixopa 6noka curHan noctynaet Ha CYMMATORP (17). K cymmaTopy Takke NogxoauT curHan npefsapeHus
¢ ysana FEED FORWARD (18). Ytobbl B 6noke MASTER-perynatopa nosiBuncs Bxof npeasapeHvs, napameTtp 39
FF.S.V HyXHO caenaTb «CBA3aHHbIM.

B panbHenwem curHan noctynaeT Ha y3en orpaHudenusi LIM (19) cornacHo napameTtpoB 36 OUT.h 1 37 OUT.I.
Mpu pocTWXKeHUW perynupyrowero curHana 3HaveHui yctasok 36 OUT.h unm 37 OUT.| y3en LIM (19) copmupyet
anckpeTHble curHansl dOUT.h n dOUT.|, koTopble noctynatoT Ha Bbixogbl 03 1 04 6noka PID_CAS(61).

[danee perynupylownuii curHan npoxoaut yepe3 OMOK YCTaHOBKM Ha Bbixoge perynatopa 6e3onacHoro
3HayveHuns Bo3gencteus (y3en TRACK (19)). Ecnu komaHga Ha ycTaHOBKY ©e30MacHOro nosioKeHust OTCYTCTBYET, TO
perynupyoLwnii curHan npoxoauT yepe3 3ToT 6nok 6e3 mameHeHwi. CurHan komaHgpl Ha ycTaHoBKy GesonacHoro
NnonoxeHus 3aBoanTcst Ha Bxopg ripm(06), ansa yero napameTp 06 dTRK Hy>XHO caenaTtb «CBA3aHHbIMY.

MoToM curHan npoxoauT yYepes 6ok BelBopa pexuma poboTel perynatopa MODE (PYYHOWM / ABTOMAT).
Bbibop pexuma poboThbl OCyLLeCcTBNAETCA C NepeHen NaHeny KoOHTponnepa unm 3agaetca B napameTtpe 07 nMODE. B
aBTOMaTMYECKOM PEXMME poOOThl PErynypyroLmnii CUrHan kackagHoro perynatopa Hanpaensietcs Ha Beixog 07 OUT, a
B PYYHOM pEXUME - yNpaBreHne OCyLLeCcTBNAETCA C nepeaHen naHenu npubopa unm no nHtepdency. Ecnun ynpasnexuve
OCYLLIeCTBNSAETCS NO MHTepdency, To 3HaveHne nepemelteHna MM sanuncoiBaetcs B napameTp 16 OUT.

Mpumep npumeHeHusA

HarpeBaTtenb neun (ropenka) umeeT M3ObITOYHYHO MOLLUHOCTb, U OOBEKT HarpeBa MOXET C OAHOW CTOPOHbI
neperpeTbcs, a C ApYyro - octaTbCa XOonoAHbIM. Ecnv nogobGHbIV pexum HarpeBa HegonycTUM, TO OAHOKOHTYPHOrO
ynpaenexust 6yneTt yxe HepoctaTtovHo. [Ansi obGecneveHus paBHOMEpPHOro HarpeBa oO6bekTa HeobGXoaMMO M3MepsTb
TemnepaTtypy B ABYX MecTax: pSAOM C HarpeBaTeneM 1 B camoM XONOAHOM MecTe. B Takom crnydae perynsatop OOMKeH
copepxaTb aBa MNW-3BeHa, BKMOYeHHbIX nocnegosatensHo. [Nepsoe MU[-3BeHO (HasbiBaemoe BeAyLUM), HA BXO4
KOTOPOro noJaeTcsl 3Ha4YeHne TemnepaTypbl B XONOAHOM MecTe, byaeT BolpabaTbiBaTb 3Ha4YeHMEe YCTaBKM A5 BTOPOro
3BeHa (Ha3biBaeMOro BeAoMbiM). Ha BxoA BeooOMOro 3BeHa nogaeTcs TemnepaTypa OKOMo HarpesaTtens (PUCYHOK
8.61.7).

MNEYb

YnpaensawLwuin curuan
I 1 1 | TA3
PucyHok 8.61.7 — lNpumeHeHue kackadHo20 aHarnozoeoeo [MM/[-peaynsamopa

Ha pucyHke 8.61.8 wusobpaxeHa peanus3aums npuMepa Ha OCHoBe yHKUMOHanbHbIX 6GriokoB PID(60)
koHTponepa MUK-51. FBD-cann npumepa nporpaMmmMbl JOCTYMNEH AMsi CKavyMBaHUs € ouLmanbHOro canta npeanpustus
MWKPOI (PID_Cascad 2.zip).
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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 — Peanusayusi npumepa ¢ ucrosib3ogaHuem 2-x aHanozosbix [MN0-peeynsmopos

Ha pucyHke 8.61.9 u3obpaxeHa 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-cbanin npumepa nporpaMMmbl OOCTYNeH ANs ckayMBaHua C oduumanbHoro 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 - MNapamempsi 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 - lNapamempei 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 - lNapamempsl 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 6r1oka 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 6r1oka AOT(08)

Mpumep npumeHeHnsa (%\Microl\Alfa 2.0\examples\fbd_61.fbx)
lMocmaHoeka 3adaqyu: Heobxoanmo opraHmaoBats MA-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 M-
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 - lMpumep ucrnonb3osaHus 6rnoka PID_CAS(61)
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Ncnonb3oBaHMEM NMNYTbCHbIX NCNOJTHUTESTbHbIX MEXaHN3MOB.

e whE

4,
pery.

8.62 PID_IMP(62) - PerynaTop MMNynbCHbIN

HasHauyeHue

®yHKUMOHaNbHbBIN 6ok (pucyHok 8.62.1) npeaHasHayveH Ans noctpoeHust koHTypos [MA[O-perynuposaHus ¢

PID_IMP{62) 1

01 nDizp=1.
02 nOIR=0, ] el
03 nETR=0. 02| dLae
04 nTVPE=0. —
05 niZntZP=0. 0:3) dile
SRS oo
_P¥ 01 Ing nhAODE=1. as| 4P
03 Tetrl=0:01:00.0 —
10 Tmin=0:00:15.0 |06 40N
N Tdlp=0:00:20.0
2 Tinos000 |27
13 TO=0:00:00.0 || deles
14 KP=15 —
= 15 2P=50.

PucyHok 8.62.1 — @yHkyuoHanbHbIl 6ok PID_IMP(62)

®dyHkumoHanbHbin 6nok PID_IMP(62) BbinonHaeT dyHkumMmn HacTpamBaemoro MNMU-umnynscHoro perynstopa c
OONOMNHNTENbHLIMY BO3MOXHOCTSIMM, TaKMMM Kak:
BHYTpeHHSA Unu BHeLLHAS obpaTHas CBA3b;
$opmupoBaHue Ha Bbixode perynatopa 6esonacHoro Bo3gencTBus (OTKPbITO/3aKpbiTO) NO BHELLHEN KOMaHAE;
4 Pexuma paboTbl:
py4YHON — ynpasneHue ¢ nepegHen naHenu;
nokanbeHbIn — ynpaenenue MUO-perynatopom ¢ BHYTPEHHUM 3aJaHUEM;
kackagHbln - ynpasneHue NNO-perynsTopoM ¢ BHELHUM 3a4aHneM Unmn 3agaHvem OT NPporpaMMHOro 3agaTyvka;
cnepdawmi — OCTaHOBKa perynstopa ¢ aBTOMaTUYEeCKMM CNeXeHUeM 3a NonoXXeHWeM UCMONHUTENbHOIO MexaHn3ma
no NHUM oBpaTHON CBSA3W;
®PyHKUMN NpeABapeHVs yNpaBnsaloWero BO3OENCTBUA perynatopa W KOPpPeKuMM curHamna paccorfiacoBaHus

naTopa.

MapameTpbl hyHKUMOHanNbLHOro 6noka

Bxogbl, napameTpsbl 1 BbiIxoabl 6rioka npeacTaBneHsl B Tabnuue 8.62.1.

Tabnuua 8.62.1

Bxoabl — napameTpbl — BbIXxoAbl
No | O6o3Ha4yeHue Owana3oH 3HauveHue no HasHa4yeHue
3Ha4YeHuUmn yMOn4aHuio
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 Cr1pykTypa perynaTtopa (0-napanenbHbli, 1-cMeLlaHbIn)
04 | nTYPE 0/1 0 Tun peryndatopa
0 — 6e3 obpaTHOM CBA3M,
1 — c patymkom nonoxexus UM (nHgunkaums)
05 | SP_Q 1,2 0 KonuuyecTtBo mMcnonb3yembix 3agaHum
1 — BHYTPEHHASA 3aJaHHas TOYKa;
2 — BHYTPEHHsIS / BHELWHSA 3aaHHasi ToYKa
06 | nCONV 0..5 0 y=
y SQRT(X)
y=logX
y=eX
y=x2
=1/

MpopgomxkeHne 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 Pexwum 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 BknioveHmamu (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 MepemelleHune Bbixoga perynaTtopa (-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 VIM unu curHan gatyvka nonoxeHus.

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 BelecTBeHHoe 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 BelecTBeHHoe 0 Bxopa 3BeHa koppeKkuun perynupyemoro napameTpa
perynsaropa

32 | COR_GAIN BelyecTBeHHoe 0 KoachdumumeHT yecuneHus curHana koppekuum

33 | COR H BellecTBeHHOe 0 OrpaHuyeHne curHana Koppekumm (BepxHee)

34 | COR L BelecTBeHHOE 0 OrpaHuyeHne curHana Koppekumm (HuxHee)

35 | DB BellecTBeHHOE 0 MepTBas 3oHa

Bbixop

01 | dMAN 0/1 CoctosiHue perynatopa (0-aBT, 1-pyy)

02 | dLOC 0/1 Mcnonb3dyemas 3agaHHas Toudka (0-BHew, 1-BHYTP.)

03 | dMAX CvrHanusauus npeBbILLEHVS BXOAHBIM NapaMeTpoMm

0/1

yctaBkn MAX

04 | dMIN 0/1 CuvrHanusaums npeBblEHMS1 BXOAHBbIM NapameTpoM
yctaskv MIN

05 | dUuP 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

MapameTtp 01 nDisp 3agaetT Homep aucnnes perynatopa. MakcMManbHOe KONMMYECTBO MCMOSMb3yeEMbIX B
nporpamme koHTponnepa perynsatopoB (ML - aHanorosbix, MW - umnynecHblx, MW - kackagHblx a Takke genbta-
perynatopoB) — 9. Kaxabli perynsitop OOMKEH MMETb CBOW YHUKanbHbIA HOMEp, MO KOTOpoMy GyaeT npousBoauTcs
naeHTnduKkaunst perynsiTopos Ha NepeaHei naHenu KoHTponnepa (aucnner Ne).

MapameTp 02 nDIR onpenensieT HanpaBneHve AencTBua perynstopa. MNpu obpaTtHoOM AelcTBUM perynsitopa
(02 nDIR = 0) paccornacosaHune paccynTbiBaeTcs No popmMyne E = —(Pv - SP). Bbixoa perynsatopa 6yaet ysenuunsarbcs
(BkntoveHne guckpeTtHoro Bbixoga BOJbLIE), ecnu perynvpyembliin napametp 6yaeT meHblle 3apgaHus, u HaoboporT,
yMeHbLUATbCA (BKMoYeHne amuckpeTtHoro Bbixoga MEHBLUE), ecnu perynupyembii napameTp OyaeTt 6onblue 3agaHus
(8.62.1):

02 nDIR = 0: PV < SP = OUT T (auckp.ebix."B") .

PV > SP = OUT { (anckp.sbix"M") (8.62.1)
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Mpn npamom penictBum perynatopa (02 nDIR = 1), paccornacoBaHue paccuuTbiBaeTca no opmyne
E =PV -SP. Bbixog perynatopa Oyger yBenuumBaTtbCcs (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 (auckp.sbix."B" )
PV < SP = OUT { (auckpsbix."M") (8.62.2)

MapameTp 03 NSTR onpegenseT CTPYKTYpy perynatopa:
1. 03 nSTR = 0 — napanrnenbHas;

2. 03 nSTR =1 — cmewaHHas.

Anroputmunyeckne cxembl MUO-perynatopa B cnyvyae napansenbHONn U CMeLUaHHOW 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, ans napansnesnbHo CTPYKTYpbl perynsitopa nepeaatodHas yHKUMs UMeeT BUA;

t
Yt)=K -E(t)+ : JE@M)dt+T dE®) , (8.62.3)
P To d

Ons cMeluaHHon CTPYKTYpbI perynatopa nepegatoyHas beHKLI,MFI nMmeetT Bma:

Kp t dE(t
Yt =K -E®+ P [Emats T, IEQ (8.62.4)
p T o d dt
i
roe: K Yy KO3 PMUUEHT NponopumnoHansHOCTU perynaropa (napameTp 14 KP);

Ti — Bpems nHTerpmpoBaHus perynatopa (napametp 12 TI);

Td — Bpems anddepeHUnpoBaHns perynaropa (napametp 13 TD).

CyMmapHO: Npu UCNOMb30BaHNWM CMELLAHHOW CTPYKTYPbI PErynatopa, B CPaBHEHUM C napannenbHon, BusiHue
UHTerpansHou coctaensoLen T; ysenuumnsaetcs B K, pas.

®opmynbl (8.62.3) n (8.62.4) cooTBeTCTBYIOT nepefaTodHbIM yHKUMAM aHamnorosbix MNWA-perynatopos. B
perynatopax koHTponnepa MUK-51 ncnonbayoTca npnbnmkeHHble opMyrbl pacyeTa nepeaaToyHbIX YHKLUA B CBS3N
¢ Tem, yto MUK-51 aBsnsaetcsa ungposbIM ycTponcTBOM. COOTBETCTBEHHO, pacyeT MHTErpansHon 1 anddepeHumansHoOmn
COCTaBSAOLWNX BbINOMHAETCA YMCMOBBIMU MeToAamu (C BbICOKOW TOYHOCTBIO) C MOMPaBKOW Ha OUCKPEeTM3auuio BO
BPEMEHW 3Ha4yeHus paccornacoBaHusi. Takum obpasom, nepedaTodHas dyHkums MUO-perynatopa ans napannensHown

CTPYKTYpbl uMeeT BuA (8.62.5):
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Y, =K, -E + - E, - At+Td AEti, (8.62.5)

T = A
ONsi CMEeLLaHHOW CTPYKTYpbl perynatopa nepegatodHast pyHKumsa nveet Bug (8.62.6):
K, & AE,
Y, =K, -E+-2> E - At+Td—",
T = At
roe: K o~ KO3 PMUMEHT NponopLmMoHansHoCcTK perynatopa (napametp 14 KP);

(8.62.6)

Ti — BpeMs MHTerpupoBaHus perynatopa (napametp 12 TI);

Td — BpeMs anddepeHumpoBaHusa perynatopa (napametp 13 TD).

Ei — pasHOCTb MeXay 3adaHneM perynsatopa u TeKyLUMM 3Ha4yeHneM Ti KOHTPONMPYeMOoN BEMNYUHDI;
AEi - pasHOCTb MexAy ABYMS COCEAHUMMW 3HAYEHNAMU Ei n Ei_1;

At - Bpems mMexay AByMS coceHUMU U3MEPEHUSIMM Ti " Ti_1 :

n
Z Ei -HaKonneHHada nHTerpanbHaa cymma paccornacoBaHui.
i=0

MapameTp 04 nTYPE oTtBevaeT 3a Tvn umnynscHoro NNA-perynsTtopa.

04 nTYPE = 0 - wcnonb3yetca wumnynbcHbii [O-perynstop 6e3 obGpaTHOW CBA3M MO  MOMOXEHWIO
ncnonHuTensHoro mexaHnsma (MM). Monoxenne MM paccunTtbiBaeTcs NporpamMmmHo.

04 nTYPE = 1 — wucnone3dyetca wumnynbcHbii [MA[-perynstop COBMECTHO C AaTYMKOM MOMOXEHWS
MCMOSTHUTENBHOTO MexaH13mMa.

MapameTp 05 NQntSP oTBEYaeT 3a KONMYECTBO UCMONb3yeMbIX 3aJaHuN:

1 — BHYTPEHHSAS 3a4aHHas TOYKa;

2 — BHYTPEHHSASA / BHELLHAS 3ag4aHHasA TOYKa.

Mpu BbiGope 05 nQntSP = 1, koHTponnep OyaneT paboTaTe TOMbKO B ABYX pEeXMMax: py4yHOU pexum —
ynpaBneHne BbIXOOOM BPYYHYIO C NepedHel MaHenu KOHTponnepa knasuwamu “Gonblue”’-“MeHbLIe” Unn C BEPXHEro
ypoBHs (IMK) v 1okanbHbIl pexum — ynpasnexuve MNO-perynsTopom ¢ BHYTPEHHUM 3afaHVEM.

Mpun 05 NQNtSP = 2 perynatop moxeT paboTtatsb ewe B TpeTbeM pexmume — KACKAOHOM.

MapameTpom 06 NnCNV BbIGMpaeTcs oanH 13 WEeCTu TUMNOB MaTeMaTUYeCcKoro npeobpasoBaHms:
1. Eg,x =E; (3HadeHne 06 nCNV = 0)

2. Egpix = |E| ; (3HaveHne 06 NCNV = 1)
3. Eg,x = logE; (3Hauenme 06 nCNV = 2)

Epux=€_ ; (sHaveue 06 nCNV = 3)
5 Egpix = E2; (3HaueHve 06 NCNV = 4)

4.

6. E

BbIX

1
= —. (3HayeHne 06 NCNV = 5)
E

Mpwn BbIGOpe napameTtpa 06 NCNV = 0 (Eg,x = E) curHan paccornacoBaHus npoxoaut Yepes a1oT 6510k 6e3

n3meHeHnsa (pucyHok 8.62.3). Ecnn BbiGpaH napameTtp 06 nCNV = 1, 170 Ha Bbixoge Onoka nomyyMm curHarn,
nNpeacTaBneHHbln Ha pucyHke 8.62.4. B a3Ttom cnyyae, npu ManoMm paccornacoBaHuu, BbIXOAHOW curHan
paccornacoBaHusa OyaeT 6onblue, Yem BxoAHOW. Takmm obpasom, perynatop 6yaet GbicTpee pearvpoBaTb NpyU Manbix
3HaYeHUsIX paccorrnacoBaHus. Ho npu GoMblNX 3HAaYEHUSIX PaccornacoBaHUsA BbIXOAHOW CUrHam paccorracoBaHus
OyneT 3HaunTeNnbHO MeEHblUe BXOOHOro, MO3TOMy perynatop OyaeT meaneHHee pearvpoBaTtb, YEM MPWU MMHENHOM
npeobpasoBaHun. O6paTtHbIi 3akoH 6yaeT ans 06 nCNV = 4. Mpu manoM paccornacoBaHMU BbIXOAHOW curHan Gnoka
«Tvn npeobpasoBaHusA» OyoeT MeHblue OT BXOAHOrO curHana, notomy perynatop OyaeT MeafnieHHee perynumpoBaThb.
Ecnu 3HayeHne paccornacosaHusi byaeT 6onbLue, K npumepy, Ha 1% OT AnanasoHa M3MepeHus, TO BbIXOOHOW napameTp
O6yaeT 3HaunTenbHO Gonblle BXOAHOrO, NOTOMY perynupoBaHue OyaeT npoucxoauTb ObicTpee, YemM Npu NUHEWHOM
npeobpasoBaHum.
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EBbIX = E

PucyHok 8.62.3 — paghuk obpabomku cuzHarna paccoanacosaHusi
v : P 7
/
/
/

e - E_  =E (nokasaHo Ans cpaBHEHUs C PyHKUMEN E.,= \/E)

BbIX

PucyHok 8.62.4 — pachuk obpabomku cueHasa paccoanacoeaHusi

MapameTp 07 dTRK oTBevaeT 3a yCTaHOBKY Ha Bbixoge perynstopa 6esonacHoro Bosgencrtsus. B cnyyae
BO3MOXHbIX aBapuiHbIX UNN HewTaTHbIX cuTyauun, komaHga 07 dTRK = 1 no3BonsieT nepeBecTu perynsitop B pexum
CJIEOALWENO ynpaBnenus (CY). MNpu 39TOM Ha BbIXOAE perynsatopa ycTaHaBnMBaeTCsl 3afjaHHOe B napameTtpe 23
TRK_V 6e3onacHoe NonoXeHWe Urm OTCNEeXUBaAETCHa 3Ha4YeHNe LaHHOro napameTpa, eCnv OH 3anporpaMMmMpOBaH Kak
«CBS13aHHbIN» (CM. onvcaHue Ha MporpammHeIn nakeT pegaktop FBD-nporpamm AJTb®A).

MapameTp 08 NnMODE oTBe4YaeT 3a ynpaBreHne pexumamu paboTbl perynsatopa c nepegHer naHenum unu no
ceTtu:

1. 08 NMODE = 0 — PYYHOW pexum;

2. 08 NMODE = 1 — ABTOMATUYECKWIN pexum (TOKANIBHOE ynpasneHue — JTY);

3. 08 NMODE = 2 — ABTOMATUYECKWUI pexum (KACKAHOE ynpasneHue — KY).

[Mocne nporpaMMMpoBaHUsA KOHTPOMEp HaxXoAUTCS B TOM peXxume, KOTOpbIA ykasaH B napameTtpe 08 nMODE.
MepeknioyeHne mexay pexumamy paboTbl onucaHo B pasgene 6.2.3 pykosoactea MNPMK.421457.005 P31. Takke
pexvMbl paboTbl MOXHO MepeknioYaTh BHELHMMU curHanamuv, caenas napametp 08 nMODE «cBsa3aHHbIM». Torga Ha
Bxon npm(08) mopaeTtca curHan € BHEWHWX auckpeTHbix BxogoB (DIN(06)) wnm gpyronm curHan, vMcnonb3yemblvi B
nporpamMme nosnb3oBaTens.

Mapametp 09 Tctrl oTBeyaeT 3a BpemMs MexaHW3Ma, TO €CTb BpeMs, 3a KOTOpOe MWMMYIbCHbIN
UCTMOMNHUTENbHLI MEXaHU3M C COCTOSIHUSI «MnonHocThio  SAKPbITbIV» nepexogut B COCTOSIHUE «MOJTHOCTbIO
OTKPbITbIM» npu nogaun Ha Hero curHana «BOJIbLWE», n HaobopoT, ¢ cocTosiHus «nonHocTblo OTKPLIThI» B
cocTosiHMe «nonHocTbio SAKPLITbI» npu nogaun Ha Hero curiana « MEHBLLIE».

3HayeHne BpeMeHW MexaHu3Mma yKasblBaeTCd B MacrnopTe Ha MMMYMbCHbIA WCMONHUTENbHBLIA MeXaHU3M.
MapameTp «Bpemsi MexaHu3aMay» ucronb3yeTcs Ans macwTabupoBaHus Bbixoda [MU[-umnynbcHoro perynsitopa.
Hanpumep, ecnn Bpemsa mexaHusma 63 ¢, n oH HaxoauTcsa 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):

_ o Tw 0% 576
T 100%,/  100% - (8.62.8)
% 25%

[warpamma no3nLMOHMPOBaHNSA NoKa3aHa Ha pUCyHKe 8.62.5.

0% 30% 40% 65% 100% MonoxeHne UM, %
| | »
0 6,3c | 15,75¢ T =63¢c t,c

MEHBLE BONbLIE

PucyHok 8.62.5 — [Quazpamma no3uyuoHUpo8aHusi UCMOMHUMENbHO20 MexaHu3Ma
npu ynpasneHuu umnynscHeiM MNU-peaynsmopom

MapameTtp 10 Tmin oTBeYaeT 3a MUHMManbHYIO ANUTENBHOCTL cpabaTtbiBaHusa nvnynsca. CpabaTtbiBaHve n
OTKNIOYEHNE AMCKPETHOMO BbiXOAa OCYLLECTBISAETCS COrnacHo Anarpamme, nokasaHHoOW Ha pucyHke 8.62.6.

100%*(T,,./T\) 0% Y 4 BOMNbWE  Brixog MUO-perynsitopa, %
) | o 1 o | o
- I ~ T > > »
MEHbBLUE Y T A 0 05T, T.. 1,5°T,. Bbixoa ﬂl/l,l].-perynﬂ]'opa
= MacLUTabrpoBaHHbIN OTHOCUTENBHO

)

BpeMeHn MexaHusma, ¢

PucyHok 8.62.6 — [Juazpamma cpabambigaHusi U OMKIIOYEHUST OUCKPEMHbIX 8bIX0008
rpu 3adaHHOU MUHUMasbHOU OnumesibHOCMU UMIybca

3HayeHVe MUHUManbHON ANUTENBHOCTU UMNYIbCa BblIbMpaeTca Ucxoas U3 TOYHOCTU PErynnpoBaHusi, KOTOPYHo
Heobxoanmo obecneunTb. Yem MeHblue MUHMManbHas ANMTeNbHOCTb UMMYNbCa, TeM TovHee GyaeT perynupoBaHue. C
OPYro CTOPOHbI, MPU 3TOM YBENUYMBAETCA KONMYECTBO cpabaTbiBaHUWA AMCKPETHbLIX BbIXOOOB, YTO B CBOK oyepenb
NPUBOANT K YCKOPEHHOMY M3HOCY NMYCKOBOIO YCTPOWCTBA M UCMOMHUTENBHOMO MexaHmama.

dopmyna, nO KOTOPOW MOXHO BbIYUCAWUTb MWHUMArbHYO ONUTENBHOCTL MMMyNbCa B 3aBMCMMOCTU OT
MWHMMAaInbHO AOMNYCTMMOTO 3Ha4YeHNS N3MEHEHNs napameTpa, uMeeT cneayrowmi Bua, (8.62.9):

_ APVuun c Tmex T APVvinn Agbix
MAH= " — = Tmex ——. T '
K-PVeANGE APV 100% (8.62.9)
roe: Ty - MUHUMambHAS AUTENBHOCTb MMAYIbCa;
APV - MMHUManNbHOE N3MeHeHWe napameTpa, KOTOpoe JOMYCTUMO MO KaYecTBy PerynMpoBaHms;
Tmex - BpemMs MexaHu3ma;
K - NepeaTouHbIN KO3PMULMEHT 0BbEKTa PErYNIMPOBAHUS;

PVRANGE - Anana3oH BXO4HOro curHana;,

APV - U3MeHeHVe napameTpa npu U3MeHeHN Bbixoda Ha Ag, . %.

Hanpumep, ons ananasoHa naMmepeHus temnepatypsbl -50...200 °C, npu AonyCTUMOM OTKIMOHEHWUM OT 3aJaHus
14 °C, MMHUMAIIbHOE 3HAYeHUs U3MEHeHWss napameTpa APV, .. MOXHO BblbpaTtb pasHbiM 2 °C. Bpems MexaHusma

cocTaenseT 63 ¢. Ecnu npu 3aKkpbITUW/OTKPLITUM KnanaHa Ha Ag, . = 10% napameTp usMeHsetca Ha APV = 30°C, TO
3HA4YeHNe MUHMMATTbHOMN ONNTENbHOCTU NMMNyIbCa 6y,qu paBHO:

2
Tvn =63 —-
30 100%

=0.42c.

Mpumeyanue. MNpu ucnonb3oBaHumM obpaTHon cBs3n (04 NTYPE = 1) HyxHO Gonee TwaTenbHO BbiOMpaTb
napameTtp 10 tMIN, y4nTbiBas, 4TO OH AOIKEH ObiTb GOMbLIMM, YeM NpU UCNONb30BaHUW BHYTPEHHEN obpaTHOW CBS3N
(04 nTYPE =0).

MapameTtp 11 Tdly oTBevaeT 3a Bpemsi 3agepXku Mexay BkioyeHusamu Bbixoga «BOJIBLUE» un 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 12 Tl oTBEYaeT 3a BpeMs MHTErPUPOBaHUSA perynaTopa.
MapameTp 13 TD oTBevaeT 3a BpeMsi AuddepeHUMpoBaHus perynaTopa.
MapameTp 14 KP oTBevaeT 3a KO3(MULMEHT yCUneHns perynsaropa.
MapameTp 15 SP oTBeYvaeT 3a 3agaHune perynartopy.

MapameTtp 16 SP_EXT oTBevyaeT 3a MCNonb30BaHWS BHELUHEro 3ajaHusa perynatopa. [Mpu ncnons3oBaHum
BHELIHero 3afaHus napametp 16 SP_EXT HyxHO cgenaTtb «cBsidaHHbIM». [lpu atom B 6Gnoke nosABUTCA BXOA4 C
Ha3BaHueM npm(16), Ha KOTOPbLIA MOQAETCA CUrHam BHELWHEero 3agaHus. BHewHum 3agaHnem MoxeT OblTb curHan ¢
aHanoroBoro Bxoda KoHTponnepa (6noka AIN(05)), nporpammHoro 3agatuuka (TM_PRG(57)) nnm nwobown gpyron
aHaroroBbIf CUrHarn, Ucnosb3yemMbli B NporpaMmMe norib3oBaTerns.

MapameTtp 17 OUT wucnonb3yeTcd Ans yNpaBfeHUs OUCKPETHbIMU BbIXO4AMW WUMMYMbCHOTO perynsitopa ¢
BepxHero ypoBHA (Hanpumep, co SCADA-cuctembl). B pyyHOM pexume paboTbl perynstopa, 3anucb B AaHHbIN
napameTp no uHTepdency umcna B npoueHTHown wkane (0...100%) B 3aBMCMMOCTM OT 3Haka 4Mcna npuBedeT K
nepemMeLleHnio UCMOMHUTENBHOIO MEeXaHW3Ma Ha OTKPbITUE WU 3aKpbITble PEerynupyrollero opraHa Ha 3afjaHHoe
3HayeHue B npoLeHTax. lNocne ocTaHOBKU MCMNOMHUTENBHOTO MEXaHU3Ma, 3HavyeHve napameTpa 17 OUT aBTomaTu4ecki
oBHynuTCA.

MapameTp 18 PV_r — pguvana3oH W3MeHeHUs perynupyemoro napameTtpa. [lapameTp oTBedvaeT 3a
macluTabmpoBaHue curHana no wkane 0 — 100% oTHoCcUTENbHO Anana3oHa BXOAHOrO curHana.

B GonbwunHcTBE cnyvaes, napameTp 18 PV_r 3agaeTcsa paBHbIM Avana3oHy nsMepeHus gatyvka. Hanpumep,
ANs usMepeHus TemnepaTypbl TepMomeTpoM conpoTuenenns TCM 50M ¢ npegenbHbiMK rpaHnuamun namepenms -50,0
°C... +200,0 °C, gnanasoH namepenus 6ynet paseH 250 °C, To ectb 18 PV_r = 250. [lna Takoro guanasoHa BXO4HOro
napameTpa npu 3agaHum SP = 50 °C n napametpe PV = 60 °C paccornacoBaHue 0yaet coctaenate E = 10 °C, uto
cooTtBeTCcTBYET 4% OT AnanasoHa namepeHusi. B HeKoTopbIx criyyasix, Koraa ananasoH naMepeHus gatymka oonbLion, a
OnanasoH perynMpoBaHus 3HaYUTENbHO MeHbLLE, AMana3oH BXOOHOIO CUrHana MoXHO 3aaBaTb MEHbLUE YeM AManasoH
n3MepeHus gatyvka. [ns npvBe4eHHOro Bbille NMpuMepa, ecriv AvManal3oH perynmpoBaHus TemnepaTtypbl COCTaBnsieT
20...120 °C, 10 gmanasoH uamepeHus bygeT paseH 100 °C, (18 PV_r = 100). lNpu TakoM AmanasoHe BXOAHOro
napameTpa npu 3agaHum SP = 50 °C n napameTpe PV = 60 °C, paccornacoBaHune 6yaet coctaenatb Te xe E = 10 °C,
HO B MPOLIEHTHOM OTHOLLEHUUN 3TO B6yaeT paBHO 10%. Takum 06pa3oM, yMEHbBLUIMB AMana3oH BXOAHOIO curHana, MoXHo
[obuTbcAa nyyllen YyBCTBUTENBHOCTU perynaTopa.

Mpu ymeHblieHMn napameTpa 18 PV_r cnegyeT yyYecTb, YTO NpY 3TOM YBENUYMBAETCS YYBCTBUTENbHOCTb K
KonebaHmaAM BXOOHOIO CWrHama, KoTopas MOXeT BO3HMKaTb OT BHELUHWX BO3OEWCTBUIM WM HEraTMBHO OTpaKaTbCH Ha
KayecTBe perynmpoBaHns, OCODEHHO npu MCNonb3oBaHuM AuddepeHumansHoW cocTaBnsaowen unm 6onbLIoro
KO3 PMLUMEHTa YCUNEHUS.

MapameTp 19 SP_h oTBeyaeT 3a BepxHee orpaHU4eHne 3agaHusa perynaTtopa.
MapameTp 20 SP_| oTBeyaeT 3a HMWXKHEE OrpaHUYEeHne 3a4aHns perynaropa.

[Mpy BBEAeHUN BHYTPEHHEro 3agaHusa C nepegHen naHenu, naMmeHeHne Hwxke napametpa 19 SP_h n 20 SP_|
3abnokupoBaHo. Ecnv npn nameHeHun BHELLHErO 3afaHns napameTp, 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 3HadeHuto 19 SP_h (20 SP_I). Anarpamma orpaHnyeHns 3agaHusa npeacraBrneHa Ha pucyHke 8.62.7.

Ecnn napametp 19 SP_h paBHbim napametpy 20 SP_l, To 3agaHue OygeT HeEM3MEHHbIM W pPaBHbIM
SP =19 SP_h =20 SP_I.

SP A
19SP_h -
MapameTp,
20 SP_| nogaBaemMbliv
- e Ha Bxop 6roka
I npm(16)
20 SP_| 19 SP_h

PucyHok 8.62.7 — Juazpamma o2paHu4yeHUs1 8HeWHe20 3adaHusi

MapameTp 21 SP_r oTBevaeT 3a CKOPOCTb U3MEHEHUS1 3adaHus (TeEX.eQuHUL, Ha MUHYTY). B 3aBucumocTtu ot
3HayeHus napameTtpa 21 SP_r, ecTb ABa pexumbl 6anaHCUPOBKU:

1. 21 SP_r =0 — ctatnyeckas 6anaHcmMpoBka,

2. 21 SP_r # 0 — guHamnyeckas 6anaHcMpoBka.
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dyHKUMOHaNbHas cxeMa paboTbl GanaHCMPOBOK NokasaHa Ha pUcyHke 8.62.8.

Perynupyemsi Pexum paboTbl  CkopOCTb U3MEHEHMS
napameTp 08 NnMODE - 3agaHua
1 21SP r=0)
» PV1 o Py -
Ha
15 SP
=Y B 3apaune | cymmarop - PaccornacosaHue
YEReLLME erynsTo
e oy & - pery. Py
Y/KY new= s
aw osr EXT SP Bbixoa 6rioka:
5 YT 08 delta
— Ty KY
3agaHve
a)
cmamu4ecKas 6anchupoeKa
Perynupyemein Pexum pabotbl  CKOpOCTb M3MEHEHKA
napametp 08 NMODE 3aaHuA
21SP_r>0
— PV1 o Py =
Ha
15 SP arnaHCUPOBK;
@I Bn ; 3apaHve | cymmatop - PaccornacosaHue
yTpeHHue : \
oy perynatopy e
3agaHve SP ) 6 .
16 SP_EXT h‘ng d elJ;OKa'
BHelwHee e
3apaHue 1"

6) duHamuueckas banaHcuposka
PucyHok 8.62.8 — @yHKkyuoHanbHas cxema banaHcuposok [N/-peaynsmopa 6roka PID_IMP(62)

MpumevaHue. Ha cxeme ycrnoBHO MOKa3aHO MOMOXEHWE nepeknvaTenen Ans pyvyHoOro pexuma paboTb
perynsTopa.

Mpu ncnonb3oBaHMK AMHaMM4eckon 6anaHCMPOBKM B KACKagHOM pexuMe ynpaBreHusi (C BHELLIHUM 3aaHneM)
HY>KHO Y4MTbIBaTb, YTO U3MEHEHUE BHELLHErO 3agaHnsa 6yaeT orpaHuyeHo napametpamu 19 SP_h n 20 SP_I, a ckopocTb
ero n3ameHeHunsa - napameTpom 21 SP_r. Ha pucyHke 8.62.9 LUTPUXOBOM NMHEWN NOKa3aHO N3MeHeHWe BHELUHEro 3agaHus,
nogaBaemoro Ha BxoZ rpm(16), a CNNOLWHON NUHEN — pearnbHOe U3MEHEHNe 3afaloLLero Bo3aencTeus perynaropa. Ha
oTpe3ke AB CKOpPOCTb WM3MEHEHWs BHELUHEro 3ajarwlero BO3OENCTBMS MEHbLUE CKOPOCTU WU3MEHEHUSA 3adaHus,
ykasaHHon B napameTpe 21 SP_r, noToMmy 3ajaHue paBHO BHellHeMy 3ajarwowemy Bosgenctsuio. Ha otpeske BB
BHELLHee 3ajalolLliee BO3AEeNCTBME M3MEHSIETCSA C BONbLUEN CKOPOCTbIO, YEM CKOPOCTb M3MEHeHUst 3aaaHus. Ha gaHHom

. Anpm(16
rpadvike CKOPOCTb M3MEHEHUSI 3afaloLLEero BO3AENCTBUS NMPeACTaBleHa YrnoM HaknoHa oTpeska tg(p) = M a

At
CKOPOCTb M3MEHEHNS 3aM1aHUs o) ASP 21SP - CnepoBsatenbHo, Npu tg(B) > tg(a) 3adaHue perynatopy 6yaert

OrpaHN4YMBaTLCA CKOPOCTBIO U3MEHEHUS 3adaHus, U U3MeHATCA - no oTpesky bl a He BB-BI. AHanornyHbiv ByaeT u
OrpaHnyeHne CKOpOCTU MPU YMEHbBLLEHWN BHELLHEro 3agaHus.

SPA
19SP_h H
.
B 2
a
BB
08P 1 L 12 E
0 t

- 3af1aHve perynaropy
- BHeLUHee 3ajaHne

a - Yron, onpeaensioLwmin MakCuMarnbHyio
CKOPOCTb U3MEHEHUS 3afaHMS
B - yron, onpeaensitoLLmi CKOPOCTb UBMEHEHUS

BHELLHero 3a4aloLlero BosaeincTams

PucyHok 8.62.9 — [lJuazpamma oz2paHu4eHUs CKOpocmu eHeuwHea0 3adaHusi

http://www.microl.ua .

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

TPMK.421457.005 P32 u3m. 2.01, 06.09.2012



OO0 "AMTOPTI™" +7(4722)40-00-02

amtorg.com.ru

142
Tabnuua 8.62.2 - PyHKUMM pexnmoB 6anaHcupoBok MU -umnynbcHoro 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
naHenu unu no SPob SPnew 21 SP_r
uHTEpQeicy) SPoLp =9 SPnew
3afjaHne HaYMHaeT U3MEHSITCS OT 3HaYeHUs!
MepekntoyeHne Mpw NepeknioYeHnn 3agaHve npuHUMaeT M3MEPSIEMOT0 NAPAMETPA [0 3HAUEHIS BHYTPEHHETO
pexvma paboTbl 3HaYeHVe M3MepPSEMOro napameTpa
PY — Ny SP= pv 3a1aH1s CO CKOPOCTbI0 U3MeHeHus 3aaaHus 21 SP_r
PV = SP
nepeK_nK)qume 3aﬂ,aHV|e CKaHK006p33HO npuHMMaeT 3HavyeHne 3
pexuma paboTbi 13MepsieMoro napameTpa anaHve H‘g;"“"eH”eTC“
ny—-py spt pv
MepekrioueHme 3HaueH1e 3aaHNs CKa4KOOBPa3HO N3MEHAETCS 3aAaHne Ha4MHaeT N3MEHATCS OT 3HadeHus
pexvmMa paGOTbI C BHYTPEHHEero Ha BHelluHee BHYTPEHHEero 3Ha4eHns 0O BHELWHEro cCo CKOpoOCTbHO
vy — KY SPanyme SParew nameHeHus sagaHus 21 SP_r
SPguyrr = SPguew
MepeknoyeHne BHyTpeHHee 3agaHne NpMHUMaeT 3HaYeHue BHyTpeHHee 3ajaHne NpMHUMaeT 3HaYeHVe BHELLHero
pexuma pa6oTbl BHeLLHero 3agatyunka 3apaTymka
KY — Iy SPghytp = SPeHEW SPghytp = SPeHEW
MepeknoyeHne BHyTpeHHee 3ajaHue NpMHUMaeT 3HaYeHue BHyTpeHHee 3ajaHne NpMHUMaeT 3HaYeHne BHELLHero
pexuma pa6oTbl BHeLLHero 3agatyunka 3apaTymka
KY — PY SPghytp = SPaHEW SPghytp = SPBHEW

MapameTp 22 POZ - nonoxeHwe WUCMOMHUTENBHOrO MexaHusma. Ecnn mcnomnb3yeTcs BHelwHsss obpaTtHas
CBsi3b, TO NapameTp 22 POZ HyXHO caenaTb «CBsI3aHHbIM» W Ha BXo4 MpM(22) nopaTtb CUrHan ot AaTynka NoSoXeHUs
MCNONHUTENbHOro MexaHmama. lNMpu aTom Ha ancnnee BUXIO GygeT nHoMumpoBaTbhCs peanbHOe 3HaYeHUEe MOMnoXeHus
MCMONHNUTENBHOIO MexaHu3ma.

MapameTtp 23 TRK_V oTBe4vaeT 3a 3HayeHue GesonacHoro Bo3dencTBus (paboTaeT TONMbKO COBMECTHO C
napameTtpom 07 dTRK). JaHHbIi napameTp MOXHO caenatb «CBSI3aHHbIMY», UCNONb3ys ANsi pa3HbliX CUTyauui pasHoe
3HayeHue 6e3onacHOro Bo3neNCTBYS.

Ecnu perynatop nepesezeH B pexum CY (napametp 07 dTRK = 1), To 6nok ycTaHOBKM 6e30MacHOro aHavyeHus
yrpaBnsawLWero BO3OENCTBUS OTKMIOUMT perynupylowmin curHan MALO-perynatopa, a Ha Bbixoge YyCTaHaBrvBaeT
BO34eNcTBue, 3agaHHoe nosnb3oBaTtenem B napameTtpe 23 TRK_V, npuyem BO3MOXHbI TPU BapuaHTa:

1. 23 TRK_V = 0 - auckpeTHbln Bbixog perynatopa «MEHBLIE» ©yaeT NOCTOSIHHO BKIOYEH,
3aKpblBasi UCMOMHUTESbHbIA MEXaHU3M.
2. 0 < 23 TRK_V < 100 — cocTosiHMe ANCKPETHBbIX BLIXOAOB HE onpeaeneHo. B cBA3u ¢ nocTosHHOM

paboToii Haj ycOBepLUEHCTBOBaHWEM MPOrpamMMHOro obecneyeHns KOHTpornepa, WCNonb3oBaTb Takoe 3HaveHue
6e3onacHoOro Bo3aencTBNS B Mporpammax nonb3oBaTens He peKoMeHAyeTCs.

3. 23 TRK_V = 100 - pguckpeTHbii Bbixog perynatopa «BOJIbLUE» OyneT noCTOSHHO BKITHOYEH,
OTKpbIBasi UCMONHUTENbHBIN MEXaHN3M.

MapameTp 24 MAX oTBevyaeT 3a BepxXxHee 3HA4YeHUEe YCTaBKU CUTHaNmM3auuu OTKIOHEHMUSI perynmpyemoro
napameTpa OT 3agaHHoOM Touku. Ecnu napametp paBeH yctaBke MAX wunu npesbiwaetr ee (PV=SP+MAX), 10
cpabatbiBaeT curHanmsauna MAX. CooTBETCTBEHHO, Ha nepeaHent MaHenu HayHeT CBETUTbLCS CBEeToAMOon A 33
Bbixoge 03 dMAX 6noka PID_IMP(62) ycTaHoBUTCSt normyeckas eamMHuLa.

MapameTp 25 MIN oTBe4YaeT 3a HWXHEE 3HAYEeHWE YCTaBKM CUrHanu3aummM OTKIOHEHWUS perynmpyemoro
napameTpa OT 3agaHHoW Touku. Ecnu xe napameTp paBeH unu meHble yctaskn MIN (PV<SP-MIN), To cpaboTtaet
curHanu3aumsa MIN. Ha nepepaHeii naHenu 6yaeTt cBeTUTbCA CBETOAMOL , @ Ha Bbixoge 04 dMIN 6noka PID_IMP(62)
YCTaHOBUTCS NOrMyeckas eamHunua.

MapameTp 26 HYS oTBeyvaeT 3a ructepesnc curHanuaauuu napameTpa.

MapameTp 27 FF_V oTBeyaeT 3a npeaBapeHWe ynpaBnsiollero Bo3aencTeus perynsatopa. Utobbl B Gnoke
MNO-perynatopa nossunicsa Bxo npeasapexus, napametp 27 FF_V HyXHO coenatb «CBA3aHHbIMY.

MapameTp 28 FF_G oTBe4vaeT 3a KO3(MUUMEHT yCUIEHUS 3HAYeHUs npenpapenuss perynatopa. CurHan c
Bxofa napameTpa 27 FF_V ycunuBaeTtcs (ocrnabnsietcst) 3Tum Ko puLNEHTOM.

MapameTp 29 FF_h oTBe4vaeT 3a BepxHee orpaHuYeHne npeaBapeHns perynaropa.

NapameTp 30 FF_| oTBevaeT 3a HibkHEE orpaHuYeHne NpeaBapeHns perynatopa.
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BepxHee n HwkHee orpaHuveHne npeaBapeHus BbICTaBMSTCA MCXOAA C coobpaxeHuin 6e3onacHOCTW.
CHavana koa(puLMeHT ycunenus npeasapeHus Kep ycTaHaBnuBaeTcs pasHbld Hynto. Torga Hactpausaetcs MA[-

perynatop 6e3 npeasapeHus. Korga nogobpaHbl KO3hULMEHTbI Kpr Tyn Tg, HeobXxoAMMO HayaTb yBenuinsaTtb
KO3(OPULIMEHT K A0 TeX Mop, Toka B CUCTEME He BO3HWKHYT 3aTyxatolime konebaHus npu KFFKp' KoadpbmumeHT

yCUneHnsa curHana npegsapeHus BolumcnseTcs Tak (8.62.10):

Keg =07 Kepyp » (8.62.10)

roe: Kep - KO3 PULMEHT yCUneHns npeaBapeHus;
KFFKp
3aTyxawLime konebaHus.

- KpUTUYECKNA KOIMDMDULMEHT yCUNEHUsI NpeaBapeHus, NpuM KOTOPOM B CUCTEME BO3HUKAIOT

MapameTp 31 COR_V oTBeyvaeT 3a KOppeKUMIo curHana 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 npeactaBnsieT coboi PyHKLUMIO paccorracoBaHus Mexay napameTpoMm
KOPPEKLMM U TOYKOM Koppekumm (8.62.11):

VAL cor =F(PV200r —SPoog ) (8.62.11)
roe, VAL . - 3HauYeHue curHana Koppekumm (8 %), nopaBaemoe Ha Bxoa rnpm(31) 6noka PID_IMP(62);
PV2,., - 3Ha4eHve napameTpa Koppekumu;
SP., - 3HaveHue ToOukM koppekumun. [ns 6rnoka COR_ST(93) aTOo 3HayeHMe MNOCTOSIHHOE W 3ajaeTcd

nonb3oBateneM, a ans 6noka COR_D(94) — anHamMnyeckoe, U3MEHSIETCS MPU KaXO0M MNepekrioveHnmn ¢ 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 oTBeyaeT 3a KoadpdULMEHT YCUNEHNS cUrHana koppekuun. Yem Gonblue koadhpuumneHT
ycunexus, Tem 6onbLue BNUsIHUE CUrHara KOPPEKLMU Ha CUrHan paccormnacoBaHns, U Hao6opoT.

MapameTp 33 COR_h oTBevaeT 3a BepxHee OrpaHnyeHne CurHana Koppekumm.
MapameTp 34 COR_| oTBeYaeT 3a HUKHEE OrpaHNYEHNE CUrHana Koppekumm.

NapameTtp 35 FB oTBevyaeT 3a BenuyMHYy MepTBOW 30HbI (B TeXHMYECKUX eauHuuax) umnynbcHoro MAA-
perynaTopa.

C TOYKM 3peHns ynyylleHWs KavecTBa perynupoBaHus, XeraTernbHO BbiOpaTb MWHMMAarnbHYH 30HY
HEeYyBCTBUTENBHOCTU, HO NMPU 3TOM YBENWYUTCA YacToTa cpabaTtbiBaHus kroven « BOJIbLUE» - «MEHBLUE», 4yTo B CBOIO
oyepedb NPMBOAWT K YCKOPEHHOMY WM3HOCY MYCKOBOIO YCTPOWCTBA WM UCMOMHUTENBbHOrO MexaHuama. Kpome Toro, mpwu
Marnown 30He HEeYyBCTBUTENbHOCTM U BOMbLUNX 3HAYEHUSX MUHUMAanbHOW AMMTENbHOCTN UMMyNnbca MOTYT MMETb MECTO
aBTokonebaHus, 4to Takke Hegonyctumo. AsTokonebanuns OygyT OTCyTCTBOBATb MNU ObiTb MWHUMAaNbHLIMW, €Cnn
BENWYMHa 30HbI HEYYBCTBUTENBHOCTU ByaeT (8.62.12):

Alrexen]> Pvgﬂ : -TriM . (8.62.12)
n mMex
roe: A - 30Ha HEYYBCTBUTENBHOCTY;
PVRANGE - AnanasoH BXOAHOro curHana;
Ky - KO3(pPULMEHT yCUNEHUS;
T - MMHMMarbHas OMTENbHOCTb UMMNYNbCA;

uwMmn

T < BpemMa MexaHusma.

Me;

Mpumep rpadmka perynupoBaHuss napametpa 6e3 30HbI HEYYBCTBUTENbLHOCTM () W C  30HOM
HevyBCTBUTENBHOCTU (6) NpeacTaBneH Ha pucyHke 8.62.10.
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PV PV A
3oHa - 3oHa
| Aonyctumoro 3oHa ‘, | ponycTumoro
SP '~ OTKIOHEHUs He4yBCTBU- {'\\_/\V\g - OTKIMOHEeHUs
\ napametpa TenbHoctT | napametpa
) OT 3agaHus _) ot 3apaHus
> A >
BONbLLE BOnbUWE A
1000, .
MEHBLLUE s MEHbLLE
Q >
a) peeynuposaHue 6€e3 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 HEYYBCTBUTENBLHOCTW, KOrAa ecTb Hebonbluoe paccornacoBaHue,
WHTerpanbHasa cocTaBnsowasn perynstopa HaunHaeT ee oTpabaTbiBaTk. Korga cpopMmpoBaHHoe 3HaYeHne BbIXO4HOro
MMMynbca AOoCTUraeT 3HaYeHUs MUHMMAarbHOW ANUTENbHOCTWM UMMynbCa, 3adaHHoro nonb3oBatenemM B napameTpe 10
Tmin, cpabaTbiBaeT COOTBETCTBYIOLIMA AUCKPETHbIA BbIXOA. [1OCKONBbKY 3HayYeHne MUHWManbHOW ANUTENbHOCTU
UMnyrnbca CTaBAT CpaBHUTENbHO 6onbWwWKMM (AN yMeHbLUeHWs KonuyecTBa cpabaTbiBaHWA  UCMOMHUTENbHOMO
MexaHu3ma), To, AN perynstopa ¢ MHTerpanbHOWn cocTaBnstoLer 6e3 MepTBON 30HbI, 3TO MOXET NPMBECTU K NpoLeccy
o6pasoBaHusa aBTokonebaHui (pucyHok 8.62.10,a).

[nsa perynstopa C 30HOW HEYyBCTBUTENBbHOCTM, KOrAa 3HayeHvWe napameTpa nonagaeT B 3Ty 30HY, npouecc
perynupoBaHns OTKMOYaeTCs, U COOTBETCTBEHHO AUCKPETHbIE BbIXOAbl TakKe HaxoAAaTCs B BbIKOYEHHOM COCTOSHWUM
(pucyHok 8.62.10,6). B Takom cnydae, nmpoLecc perynvpoBaHust OyaeT oCyLlecTBRATbCA C HEOONbLION CTaTU4eCcKon
OLUMBKON, HO YMEHbLUAETCH N3HOC NCMONMHUTENBHONO MexaHm3ama.

Ha npaktuke 3HayeHue 30Hbl HeYyBCTBUTEMNbHOCTU BbIOMPAKOT pPaBHbIM MOMOBUMHE OTKIOHEHUSA perynsaropa,
KOTOpOE MOXHO cynTaTb AOMNYCTMMbIM MO YCNOBUSIM 3KCnnyataumn. To ecTb, eCnv Npu perynnpoBaHnm Temnepartypbl C
3agaHuem 250 °C HopmanbHbIM CHMTaeTCd OTKNOHEHWe napameTpa OT 3afjaHus Ha 6 °C, TO 3HayeHue 30HbI
HEeYyBCTBUTENBHOCTU BbIOMpaloT paBHbIM 3 °C.
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MpuHUKUN pa6oTbl hyHKLUMOHANBLHOro 6r10Ka

®yHKUMOHanNbHasa cxema umnynbcHoro MNW-perynatopa npegcrasneHa Ha pucyHke 8.62.11.

_________ E 105 nQnt_SP16 SP Ext;

0PV [ g

21 SPRate; {08 nMode 19 SPH |
155P  20SPL ! 02 dLoc
[ ep Jroocoooooomooooned : =
I e r— =
VA7 Qut o {01 dMan
L03nstr |
! 04 nType ______ Manual
ST ordTk—T——
inDisp | | . L06nConvi 1N {08nMode: o | 07 0ut
| 18 PVRng: | 102nDir i j Jiﬂgtcm i
; 10 tMin
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L J fo5] >
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PucyHok 8.62.11 - @yHKkyuoHansHas cxema 6roka umnynscHozo MN/-peaynsmopa PID_IMP(62)

3HayeHve perynmpyemoro napameTpa noctynaet Ha Bxog 01 PV 6noka u vHOMUMpyeTcA Ha Aucnnee
MAPAMETP. B napametpe 01 nDISP 3apgaetcs Homep aucnnes perynstopa. 3HadeHne 01 nDISP = 0 penaet
perynaTop HEBUAMMbBIM C NepeaHen naHenu.

Perynupyemein napameTp noctynaet Ha ysen CUIMHAJIU3ALUA (5), roe onpepensieTcsl OTKMOHEHUWE
perynupyeMoro napameTpa OT 3a4aHHON TOYKM (AeBMaLMOHHasa curHanusaums). faHHeln y3en popmmpyeT ANCKPEeTHble
curHansl dMIN u 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 dopmMupoBaHus 3afjaHus COCTOUT U3 HeCKonbkux OnokoB. 3agaHHOE 3HayeHue perynmpyemoro
napameTtpa (y3en SP (2)) orpaHuM4eHO MO MakcuMymy 1 MUHUMYMYy napametpamu 19 SP_h n 20 SP_|. 3HadyeHne
3a[aHHOM TOYKU perynaTopa Haxoautcs B napametpe 15 SP, KOTOopbi, MpyM HeobXxoaMMOCTW, MOXHO caenatb
«CBA3aHHbIMY. [pn ncnonb3oBaHUM BHeELLIHEW 3adaHHoOM 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 (MnaBHOE) NEpeKnioveHne Unn U3MeHeHWe 3aJaHHOW TOYKW.
CurHan c yana BALANCE (3) noctynaet Ha CYMMATOP (4) co 3Hakom “-”.

Ha Bbixoge cymmartopa (OpMUpYeTCs CurHam paccornacoBaHusa MeXAy perynvpyembiM napameTpoMm W
3aJaHUEM B TEXHOJIOMMYECKUX eanHULaXx: Emexes.=PV-SP. OTOT curHan macwtabupyetcsa no wkane 0 — 100% (y3en
MACLUTABUPOBAHUE (6)) oTHocuTenbHO Avana3oHa wusmeHenuss PV, 3apaBaemoro B napameTtpe 18 PV_r.
HopMupoBaHHbIN cUrHan paccorniacoBaHusi MOXHO UCMOMb30BaTh B NporpamMmMe nonb3oBaTens — OH No4aeTCsi Ha BbIXOA
08 delta 6noka PID_IMP(62).

HopmupoBaHHbIV curHan paccornacoBaHus nocne y3na MACLUTABUPOBAHMUE (6) noctynaet Ha y3en CONV
(7) maTemaTtnyeckoro npeobpasoBaHus.
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Cnepytowmi y3en - DIR (8) - onpepenseT HanpasneHue gevctsus perynstopa (Bblbupaetcsa napameTtpom 02
nDIR). Mpu o6patHom paenctBum perynsatopa (02 nDIR = 0), paccornacoBaHue paccuuTbiBaeTca no copmyne

E=—PV-SP).
Mpu npsmom penictBumn perynatopa (02 nDIR = 1), paccormacoBaHuWe paccyuTbiBaeTca no dopmyne
E=PV-SP.

Takke €eCTb BO3MOXHOCTb MCMONb3oBaHUs Koppekuun (ysen CORR (9)) ynpaBnsiemMoro curHana no
AononHuTensHoMy napametpy. Curdan paccornacosaHus Ep,, nocrne 6rnoka DIR (8) cymmupyeTca co 3HadeHuem

Koppekuuu (8.62.13):
E=Ep, +(COR_G-VAL o Joorh (8.62.13)

COR_|
C dopmynbl BUOHO, YTO BAWSIHWE Ha paccorracoBaHMe, a COOTBETCTBEHHO M Ha perynMpoBaHue, 3aBUCUT OT
koaddumumeHTa ycunenwnss 32 COR_G. Yem 6Gonblie KO3IDUUMEHT ycuneHusi, Tem Oonblue BAMSHWE curHana
KOppPEeKUMM Ha curHan paccornacoBaHus, 1 Hao60opoT.

Hanee curHan npoxogut 4epes ysen DB (11) «30Ha HedyBCTBUTEMbLHOCTU». HacTpowiku atoro 6noka
npoussoasTca napameTpom 35 FB.

CnegylowiMM WaroM curHan paccorfnacoBaHus nonagaet Ha 6nok MNWA-perynuposanusa PID (12). MNMAA-
perynaTop nocTpoeH Takum obpasoM, YTO B npouecce paboTbl B Kaxabli MOMEHT BPEMEHU t Ha BbIXoAe perynsTtopa
Oynet dopmupoBaTbecs Bo3gencteme Y(t) B 3aBUCUMOCTM OT BXOAHOro curHana perynatopa E(t) (paccormacoBaHus
Mexay BXoAHbIM napameTpom PV u 3agaHuem perynstopa SP).

3aBMCMMOCTb MexXAy BXOAHbIM curHanom perynatopa E(t) u BbixogHbiM Y(t) onpepenseT nepegartoyHas
dyHKUMS perynatopa. Anroputm npeobpasoBaHUsi COAEPXUT TPW COCTaBnsAoLWme perynatopa: nponopumoHansHas (M-
cocTaBnsLlas), MHTerpanesHas (M-coctaenatowasn) n auddepeHunansHas ([-coctaBnswowas).

C BbIxoga 6noka curHan noctynaet Ha CYMMATOP (14). K cymmaTopy Takke nogxogauT curHan npeaBapeHus
y3na FEED FORWARD (13). Ytobbl B 6noke MNO-umnynbcHOro perynstopa NosBUNCS BXoA NpeaBapeHvs, napameTtp
27 FF_V HyxHO caenatb «CBA3aHHbIM». CUrHan ¢ aToro Bxofa ycunumsaeTcsi/ocnabnsercs koapduuneHToM yeuneHms
npeasapexns Kgp, 3agaHHbIM B napameTpe 28 FF_G, orpaHuyrBaeTcs yctaBkamu, 3agaHHbIMKU B napameTpax 29 FF_h

n 30 FF_| n nogaetca Ha cymmartop. [OpyrMmu crnosamu, BbixogHon curHan c [W[-perynatopa cymmupyeTcs C
BbIXOAHbLIM curHanom [l-perynsatopa kaHana npegsapeHus (pucyHok 8.62.12).

> Kp‘

E (paccornacoBaHne) ||
- Tu
> TD.

CurHan npeaBapeHus

peasap Kff %

PucyHok 8.62.12 — ®yHKyuoHanbHas cxema ¢popmuposaHusi ebixoda NN[-peaynsamopa ¢ npedsapeHuem

[anee perynupylowmn curHan npoxoauT 4Yepe3 ONMOK YCTAHOBKM Ha Bbixode perynatopa 6esonacHoro
3HayeHuss Bo3gencteua TRACK (15). Ecnn komanpa Ha ycTaHoBKy ©e30MacHOro nonoXeHus OTCYTCTBYET, TO
PErynupyoLLMin CUrHamn npoxoamut yepe3 3ToT 6nok 6e3 uameHeHun. CurHan KOmaHAbl Ha YCTaHOBKY Ge3onacHoro
nonoxeHus 3asoauTtcs Ha Bxod npm(07), ans vero napameTp 07 dTRK HyXHO caenaTb «CBA3aHHbIMY.

MoToM curHan npoxoamT Yepes 6rok Beibopa pexuma poboTsl perynatopa MODE (17) (PYYHOW / ABTOMAT).
Bbibop pexxmma poboThl OCYLLECTBNSAETCS C NEepeaHen NnaHenu KoHTponnepa unu 3agaetcs B napametpe 08 nMODE. B
aBTOMaTM4eCKOM pexnme poboTbl perynupyrowmii curdan MNMUO-perynsaTtopa ynpaBnseT AUCKPETHbIMU CUrHanamu, a B
PY4YHOM pexuMe ynpaBreHue OCYLLEeCTBNSeTCs C nepedHen naHenu npubopa wnm no nHtepdency. Ecnu ynpaeneHve
ocylecTBnseTcs no uHTepdency, To 3HaveHue nepemelteHns MM sanuceiBaetcs B napameTp 17 OUT.

MocnegHum 3seHoM MNO-umnynbcHOro perynsatopa sIBNSETCA MMMYINbCHbIM NpeobpasoBaTens PULSE (18),
KoTopbIi no Beixogy MWI-perynatopa copmupyeT nmnyrnbcHble curHansl «BOJIbLUEy - «MEHBLUE».

CurHanbl «BOJIbLWE» - «MEHBLUE» mnayt Ha Beixogbl 6rnoka 05 dUP u 06 dDN, a Takke nocTynatoT Ha
BHYTpeHHUI uHTerpatop INTEGR (19), koTopbli OpMUPYET MHTErPUPOBaAHHOE (PacCYMTaHHOE) 3Ha4YeHUe MONOXEHNS
MCMNOMHUTENBHOrO MexaHn3aMa. JTo 3Ha4YeHUE BbIBOAUTCS Ha nepeaHer naHenu B aucnnee BUXI, a Takke MoxeT ObITb
MCMNONb30BaHO Ha BEPXHEM ypOBHe € napameTpa 22 POZ. Ecnn ncnonb3yeTcs BHeLWHAS 06paTHas CBs3b, TO NapameTp
22 POZ HyxHO coenaTtb «CBSI3aHHbIM» W Ha BXO4 MpM(22) nogaTb CUrHam OT AaTyvka MOMOXEHUS WCMONHUTENbHOrO
mexaHnsma. Mpu atom Ha gucnnee BUXIO GygeT nHaMumMpoBaThCsl peanbHOe 3HAYeHWE 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 BbITb OpraH13oBaHo Npyn noMoLum umnynscHoro NMN-perynmpoBaHus.

™

TpebyeHoe 3Ha4eHne

| drasn
dlec
FY 01 |05 nGint3P=0, LGS
¥ B
dupP
40H
[ouT

joa T, .0
npri(i5) 16 [10 Tmin=0:00:15.0

[ Tdly=0:00:20.0
I 00,0

delta

8 o._«v
' °| ‘M ,
‘ ‘ YnpaenawLwmin curHan
| ’E 1 ]

PucyHok 8.62.13 — lNpumeHeHue umnynbcHozo NU-peeynamopa

g
|

Ha pucyHke 8.62.14 n3obpaxeHa peanusauus npumepa Ha OCHoBe (yHKUMOHanbHoro 6roka PID_IMP(62)
koHTponepa MWK-51. 3HauyeHns cBoOWCTB GNOKOB AaHHOW Mporpammbl MpuBeAEeHbl Ha pucyHkax 8.62.15 — 8.62.19.
FBD-cbain npumepa nporpaMmmbl OOCTYNeH ANS cKaydMBaHus C oduumansHoro 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
ldloe 0001 —

| M 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
. HELP [ QK l
fix l l

PucyHok 8.62.17 - lNapamemps! 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 npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_62.fbx)

lMocmaHoeka 3adaqyu: Heobxoanmo opranmsoBatb [A0-nmnynbcHoe 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
WmnynescHeit M-
Peeynsmop.

PucyHok 8.62.20 - lNpumep ucrnonb3oeaHus 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) - AHanoroBbi NMU-perynsaTop ¢ pacluMpeHHOW CXeMOW nepexoaa MeXxay peXxuMmamm
PYY/ABT/KAC

HasHauyeHue
®yHKUMOHanNbHbIN 6nok (pucyHok 8.90.1) npeaHasHayveH Ans noctpoeHust koHTypos lMUO-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 — @yHKyuoHanbHbIl 6510k aHanozosoeo [NM/-peaynsmopa
¢ pacwupeHHol cxemol nepexoda mexdy pexxumamu pabomel (PY/ITY/KY)

®dyHkumoHanbHein  6nok  PID_R(90)  BbinonHsetr  cyHkuMn  HacTpauBaemoro [W[-perynatopa
OONOMNHUTENbHLIMY BO3MOXHOCTSMU, TAKUMU Kak:
1.dopmympoBaHMe Ha BbIXOAe perynatopa 6e3onacHoro BO34enCTBMSA MO BHELUHEWN KOMaHAE;

2. 4 pexxvma paboTbi:

* PYYHOW — ynpaBneHue ¢ nepegHen naHenu;

* nokanbHbIN — ynpasnexue MNMNO-perynatopoM ¢ BHYTPEHHUM 3adaHueM;

* KackagHbl - ynpasnexue MNMN[-perynatopom C BHELIHUM 334aHVeM Unn 3agaHneM oT MPorpaMMHOro 3a4aTymka;

* criegsaLWwmn — OCTaHOBKa perynsatopa ¢ aBTOMaTU4eCKUM CleXeHneM 3a 3HavyeHneM Bbixoaa broka Ans nocrnegyoLlero
6e3ynapHoro nepexofa B ApYron pexum paboTsl;

3. dyHKUMA NpeaBapeHns ynpasnsaoLwero BO3AENCTBUS perynatopa;

4. dyHKUMA KOPPEKUMM CUrHana paccornacoBaHus perynstopa.

Bnok ocywectenser [MWAO-anroputm o06paboTkm BxogHoro curHana. KomnoHewter M-, WN- wn  [O-,
npefHasHayeHHble aAns  obpaboTkM BXOOHOrO CurHama, MOryT ObiTb aKTMBU3MPOBAHbI WU BbIKIIOYEHbI B
MHAMBKAYanNbHOM nopsiake. ATo No3BonsieT KoHgurypuposats -, M-, MO- n NMAO- perynatopsi.

Mna-perynatop PID_R(90) aBnseTcs aHanorom perynatopa PID(60) ¢ pacluMpeHHbIMU BO3MOXHOCTAMU MO
nepexogy Mexay pexvMmamu paboTtbl. o cpaBHeHuo c nocrnegHuM, Yy perynatopa PID_R(90) npucytcTeytoT
pononHuTenbHble Bxoga 01 eMAN, 02 eLOC n 03 eCAS, Bbixoga 03 dCAS 1 08 SP 1 napametp 05 dCAS_En.

MapameTpbl hyHKUMOHaNbLHOro 6noka
Bxogpl, napameTpbl 1 BbIXxoAbl 6ri0ka npeacTaBneHbl B Tabnvue 8.90.1.

Tabnuua 8.90.1

Bxoabl — napameTpbl — BbiXoAbl
No | O6o3HauyeHue 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 3aBUCMMOCTU OT 3Ha4YeHnsa napameTtpa 08 nMODE u
curHana Ha Bxoae 03 eCAS;
1 — KackagHbIN pexum paboTbl pa3peLueH.
06 | NnCONV 0,1,23,4,5 y=X
y=SQRT(X)
0 y=logX
y=eX
y=x2
y=1/x
07 | dTRK 0/1 Komanga YCTaHOBKM Ha BbIX0Ae perynsatopa 6e3onacHoro
3Ha4veHust Bosgericteus (napametp 21 TRK VAL)
08 | nMODE 0,12 Pexwum pabotbl (0-PY, 1-11Y, 2-KY)
09 | TI Bpewms 0:02:00:0 Bpewms nHTerpuposaHus perynatopa
10 | TD Bpewms 0:00:00:0 Bpems anddepeHunpoBaHns perynsaropa
11 | KP BeliecTBeHHOE 1 KoadhdpumumeHT ycunenus perynsaropa
12 | SP BeliecTBeHHOE 0 3agaHue perynstopy
13 | SP EXTERN BelecTBeHHOEe 0 BHeluHee 3agaHne perynaropa
14 | OUT BeulectBeHHoEe 0 Bbixog 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
— AeBMaUnOHHas)
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 BeLLecTBeHHO® 0 Bxop 3BeHa KoppeKLumMun perynMpyemMoro napameTpa
perynsaropa
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 nucnonbayeTtcs
Bbixogbl
01 | dMAN 0/1 1 — perynatop HaxoguTcs B pexume PY
02 | dLOC 0/1 1 — perynaTop HaxoguTcs B pexume J1Y
03 | dCAS 0/1 1 — perynaTop HaxoauTcs B pexume KY
04 | dMAX 0/1 Bbixoa curHanusaumy npeBbILLEHNs perynnupyemsim
napametpom yctasku DEV_MAX
05 | dMIN 0/1 Bbixoa curHanusaummy npeBbILLEHNs perynnupyemsim
napameTtpom yctaskm DEV_MIN
06 | OUT BeuectBeHHOE AHanoroebIN BbIXo perynsaropa
07 | DELTA BeluecTBeHHOE PaccornacosaHue perynsitopa B % BxogHOro napameTpa
08 | SP BelecTBeHHoe 3agaHue perynsitopa

MapameTtp 01 nDISP 3apaeT Homep Aucnnest perynatopa. MakcumanbHOE KONMYecTBO WCMOMb3yeMblX B
nporpammMe koHTpornnepa perynatopos (ML - aHanoroebix, MW - umnynbcHelx, MWL - kackagHblx a Takke genbTa-
perynatopoB) — 9. Kaxabln perynstop OOIMKEH MMETb CBOW YHUKanbHbIA HOMEP, MO KOTOpOMy OyaeT nmpou3BoauTCA
naeHTndukauns perynatopoB Ha nepeaHen naHenu KoHTpornepa (aucnnen Ne).

MNapameTtp 02 nDIR onpepensieT HanpasneHne aevcTeust perynstopa. MNpu obpaTHoM AencTBum perynsatopa
(02 nDIR = 0) paccornacoBaHue paccynTbiBaeTcs No hopmyne E = —(pv — SP). Bbixo perynsitopa byaeT ysenuumsarbCs,
ecnu perynupyembln napameTtp 6yget MeHblue 3adaHus, U HAaobopOT, YMeHbLUATbCH, eCnn perynupyemMblin napameTp
6ynet 6onblue 3agaHns (8.90.1):

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



OO0 "AMTOPI™" +7(4722)40-00-02 amtorg.com.ru

152

02 nDIR = 0 PV<SP=O0UTT
PV > SP = OUT { (8.90.1)

Mpn npamom penicteum perynatopa (02 nDIR = 1), paccornacoBaHue paccuuTbiBaeTcs no opmyne
E =PV —SP. Bbixog perynsatopa bygeT yBenuuuBaTbCH, €CNv perynupyemMbli napameTtp OyaeT Oonblue 3agaHus, u
HaobopOT, yMeHbLUATLCH, €Cnu perynupyemblii napameTp 6yaget meHbLue 3agaHus (8.90.2):

02 nDIR = 1: PV >SP = OUT T
PV <SP = OUT ¢ (8.90.2)

MapameTp 03 NSTR onpegensieT CTPYKTypy perynatopa:

1. 03 nSTR = 0 — napannenbHas;

2. 03 nSTR = 1 — cMeLlaHHas.

Anroputmudeckue cxembl MNMUNO-perynatopa B cnydyae napannenbHOn Y CMELIaHHOW CTPYKTYPbl NokasaHbl Ha

pucyHke 8.90.2.

Kp
1% Pt
Eit) 2l ~ ]
T =
£
d
T,
? d
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 puvcyHka 8.90.2, Ans napannenbHOWM CTPYKTYpbl perynatopa nepegartoyHasi pyHKUMS MMeeT BUA!

1t dE(t) (8.90.3)
Yt)=K -E@t)+— [E@)dt+T —2, .90.

ONsi CMEeLLaHHOW CTPYKTYpbI perynsitopa nepeaatovHasi pyHKUMS MeeT BUA:

Kp t dE(t
Yt)=K_-EM)+—> [E()dt+T aE® : (8.90.4)
p T 0 d gt
i
roe: K o~ KO3hPMUMEHT NponopuUnoHanNbLHOCTK perynatopa (napameTp 11 Kp);

Ti — BpeMs nHTerpnpoBaHus perynatopa (napametp 09 TI);

Td — BpeMs anddpepeHumpoBaHus perynatopa (napametp 10 TD).

CymMMmapHO: Npu MCNOMb30BaHNM CMELUAHHOW CTPYKTYPbl PErynatopa, B CPaBHEHWUU C NapannernbHON, BMaHue
MHTEerpansHou coctaenswLen T; ysenuunsaetca B K, pas.

®opmynbl (8.90.3) n (8.90.4) cooTBeTCTBYIOT nepegaToyHbiM yHKUuAM aHanorosblx MAO-perynatopos. B
perynsitopax koHTponnepa MUK-51 ncnonb3ytotcsa npubnmkeHHsle popMynbl pacyeTa nepeaaTtoyHbIX OyHKLUMIA B CBA3N
¢ TeMm, yTo MUK-51 aBnseTcsa undpoBbiM ycTponcTBOM. COOTBETCTBEHHO, pacyeT UHTerpansHon n anddepeHunansHom
COCTaBSAOLWNX BbINOMHAETCA YUCMNOBLIMU MeTodamMu (C BbICOKOW TOYHOCTbIO) C MOMPAaBKOWM Ha AUCKPEeTU3auuilo BO
BPEMEHW 3Ha4YeHns paccornacosaHus. Takum obpasom, nepegaTodHas dyHkums MUO-perynatopa Ana napannenbHon
CTPYKTYpbl MMeeT BuA (8.90.5):
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i (8.90.5)

Y, =K, -E JrizEi At+Td2E
T 1% At

ONsi CMEeLLaHHOW CTPYKTYpbl perynatopa nepegatovHast pyHkumsa nveet sug (8.90.6):

(8.90.6)

Y, :Kp -E, +&iEi -At+Td AE, ,
T = At
roe: K o~ KO3 pMLUUEHT NponopumnoHansHOCTK perynatopa (napameTp 11 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 MeXAay ABYMSI COCEAHUMU 3HAYEHUSIMU Ei n Ei_1;

At - Bpems mMexay AByMS coceHUMI U3MEPEHUSIMM Ti " Ti_1 :

n
Z Ei -HaKonneHHada nHTerpanbHaa cymma paccornacoBaHui.
i=0

MapameTp 04 nTYPE oteBevaeTt 3a Tvn MUAO-perynatopa (0 — no ymon4yaHuio).

MapameTp 05 dCAS_En paspeluaeT unu 3anpeluaet paboTy B pexume KY:

05 dCAS_En = 0 — kackagHbll pexum paboTbl 3anpelleH BHE 3aBMCMMOCTM OT 3HayeHus napametpa 08
NMODE v curhana Ha Bxoae 03 eCAS;

05 dCAS_En = 1 — kackagHbI pexxumM paboTbl paspeLueH.

MapameTpom 06 nConv BbIGMpaeTca 0AMH U3 LWECTU TUNOB MaTemMaTMyYecKoro npeobpasoBaHms:
1. Eg,x =E: (3Havenue 06 nConv = 0)

2. Egpix = |E| ; (3HayeHne 06 nConv = 1)
3. Egux = logE; (3HaueHune 06 nConv = 2)

- Egpix —eF; (3HaueHue 06 nConv = 3)
5. Egux = E2; (3HaueHue 06 nConv = 4)

1
6. Egox = - (3HaueHne 06 nConv = 5)

-5+

-0

E..=E

BbIX
PucyHok 8.90.3 — Npaghuk obpabomku cueHasia paccoarnacoeaHusi
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e - E_  =E (nokasaHo Ans cpaBHEHWUs C pyHKUMEN Elin— \/@)

BbIX

PucyHok 8.90.4 — paghuk obpabomku cueHara paccoanacoeaHusi

Mpw BeIGope napameTpa 06 nConv = 0 (Eg,x = E) curHan paccornacosaxus npoxoauT Yepes a1oT 6ok 6e3

nameHeHus (pucyHok 8.90.3). Ecnu BbiOpaH napametp 06 nConv = 1, To Ha Bbixoge Ornoka nomyyYnm curHan,
npeacTaBneHHbln Ha pucyHke 8.90.4. B a3Ttom cnyyae, npu ManoMm paccornacoBaHWv, BbIXOAHOW curHan
paccornacoBaHusa 6yaeT bonblue, Yem BXxoaHoW. Takmm obpasom, perynatop OyaeT GbicTpee pearvpoBaTb NpU Manbix
3HaveHunsAX paccornacoBaHus. Ho npu Gonblumx 3HaYEHUsIX paccornacoBaHWSA BbIXOLQHOW CUrHaMm paccoriiacoBaHus
OydeT 3HauMTenbHO MeHblUe BXOAHOro, No3ToMy perynstop OydeT MeaneHHee pearvpoBaTtb, YeM MpPU MMHENHOM
npeobpasoBaHun. Ob6paTHbIN 3akoH Byaet ansa 06 nConv = 4. Npu Manom paccornacoBaHuu BbIXOLHOW 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.

NapameTtp 07 dTRK oTBevaeT 3a ycTaHOBKy Ha Bblxoge perynstopa 6esonacHoro BosgewvicTsus. B cnydvae
BO3MOXHbIX aBapuiHbIX UMW HeWTaTHbIX cuTyauuin, komaHaa 07 dTRK = 1 no3BonseT nepeBecTy Perynatop B pexum
CINEOALWENO ynpaenenus (CY). Mpu 3TOM Ha BbiIxo4e perynsitopa yctaHaBnmBaeTcsl 3agaHHoe B napameTtpe 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).

MapameTtp 08 NnMode oTBevaeT 3a ynpaeneHue pexumamu paboTbl perynaropa ¢ nepegHer naHenu unu no
ceTtu:

1. 08 nMode = 0 — PYYHOW pesxum (PY);

2. 08 nMode = 1 — ABTOMATUYECKNW pexum (MTOKAJTIbHOE ynpaenenne — NY);

3. 08 nMode = 2 — ABTOMATUYECKNW pexum (KACKAOHOE ynpasneHne — KY).

[Mocne nporpammmnpoBaHns KOHTPOMMEP HaxoAuTCA B TOM pexvMe, KOTopbi ykasaH B napameTpe 08 nMode.
MepekntoyeHne mexagy pexumamu paboTbl onvMcaHo B pasgene 6.2.3 pykooactBa [MPMK.421457.005 P3O1. Takke
pexvMbl paboTbl MOXHO NepeknoYaTh BHELHUMWU curHanamu, caenae napametp 08 nMode «cBs3aHHbIM». Torga Ha
Bxoq rnpm(08) nopgaetcs curHan C BHeLWHUX AuckpeTHbix BxogoB (DIN(06)) wnu gpyron curHan, ucnonb3yemblini B
nporpaMmMe nonb3oBaTtens.

Mpu coctaBneHun nporpamm ¢ ncnonb3oBaHMem dyHKUMoHanbHoro 6noka PID_R(90) Heob6xoanmo yuntbiBaTh
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. HauBbiclunii npuoputeT nmeet Bxoa 03 eCAS, 3atem — Bxoa 02 eLOC. Y Bxoga 01 eMAN camblii HA3KWIA
npuoputeT. Jlornka pa6otel perynstopa PID_R(90), B 3aBucumocTM oT curHanoB Ha Bxogax 07 eMAN, 02 eLOC v 03
eCAS (C y4eToM 1X NpUOPUTETHOCTK), OTOOpaxeHa B Tabnmue 8.90.2.

OuckpeTHble Bbixoga 01 dMAN, 02 dLOC u 03 dCAS ykasbiBaloT, B KakoM pexume paboTbl HaxoauTcs
perynsatop B AaHHbIA MOMEHT.
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Tabnuua 8.90.2 - Jlornka pabotbl perynsatopa PID_R(90)
eMAN (PY, py4Hoe eLoC (I, eCAS (KY, Pexum paboTbl
ynpaeneue) nokanbHoe KackapgHoe perynsTopa
ynpaBneHue) ynpasneHue)
Pexum paboTbl
perynaTopa 3a-
BMCUT OT 3HaYeHus
napameTtpa
0 0 0 Ha?:TpOVIIE)VI
08 nMODE:
0-PY,1-11,
2 -KY
0 0 1 KY
0 1 0 Yy
0 1 1 KY
1 0 0 PY
1 0 1 KY
1 1 0 Yy
1 1 1 KY

MapameTp 09 Tl oTBEYaET 3a BpeMs MHTENPMPOBAHMSA perynaTopa.
MapameTp 10 TD oTBevaeT 3a Bpems AnddepeHumpoBaHus perynatopa.
MapameTp 11 Kp oTBeyaeT 3a koahhULMEHT YyCUNEHNS perynsaTopa.
MapameTp 12 SP oTBeYvaeT 3a 3agaHune perynartopy.

MapameTp 13 SP.ext oTBevaeT 3a UCMOMb30BaHWS BHELWIHEro 3agaHua perynatopa. lNpu mcnonb3oBaHun
BHELUHEro 3aAaHusa napameTtp 13 SP.ext Hy)XHO caenath «CBsidaHHbIM». [py 3TOM B Groke NOABUTCSA BXOA C Ha3BaHUEM
pm(13), Ha KOTOpbLIN MOAAETCA CUrHan BHeLLHero 3agaHus. BHewHum 3agaHnem mMoxeT OblTb CUrHam ¢ aHanorosoro
BXxofa KoHTponnepa (6noka AIN(05)), nporpammHoro 3agatymka (TM_PRG(57)) nnu nrobon gpyron aHanoroebIv curHarn,
MCMosb3yeMmblil B NporpaMmMe nosib3oBaTens.

B napametp 14 OUT sanuckiBatoT nNpedycTaHOBIEHHOE 3HaYeHne aHanoroBoro Beixoda perynaropa. C atoro
3HaYEHUS HAaYHET M3MEHATCS BbIXOA, PEerynatopa npu nepexode C pyyHoOro pexuma B aBTomatudeckui. Takke AaHHbIN
napameTp MCMonb3yeTcsa ANng ynpaBneHns BLIXOAOM perynaropa ¢ BepxHero ypoBHs (Hanpumep, co SCADA-cuctembl).

MapameTp 15 PV.rng — pguana3oH u3MeHeHusi perynupyemMoro napametpa. [lapametp oTBedvaeT 3a
macluTabmpoBaHue curHana no wkane 0 — 100% oTHocuTENbHO Anana3oHa BXOAHOMO curHana.

B 6onblnHcTBE cnyyaes, napameTp 15 PV.rng 3agaeTtcsa paBHbIM AvMana3oHy M3MepeHus aatyvka. Hanpumep,
ONsi u3MepeHust TemnepaTypbl TepMOMeTpoM conpoTueneHns TCM 50M ¢ npegenbHbIMK rpaHuLamMmu namepenus -50,0
°C... +200,0 °C, gnanasoH uamepeHus 6yget paseH 250 °C, 1o ectb 15 PV.rng = 250. [jna Takoro gvanasoHa BXOAHOro
napameTpa npu 3agaHum SP = 50 °C n napametpe PV = 60 °C paccornacoBaHue 0yaet 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, (15 PV.rng = 100). MNpn TakoM guana3oHe BXOAHOMO
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 ymeHblleHnn napameTpa 15 PV.rng cnegyeT yyecTb, YTO Mpy 3TOM yBENUYMBaEeTCs YyBCTBUTEIbHOCTb K
KonebaHmaAM BXOOHOIO CWrHara, KoTopas MOXeT BO3HMKaTb OT BHELUHWX BO3AENCTBUWM M HEraTMBHO OTpaxaTbCs Ha
KayecTBe perynMpoBaHns, OCODEHHO npu MCnonb3oBaHuM AuddepeHumansHoOM cocTaBnsowern unm 6onbLIoro
KoahpULMEHTa YCUNEHNS.

MapameTp 16 SP.h oTBevaeT 3a BepxHee orpaHMyeHne 3agaHus perynsatopa.
MapameTp 17 SP.| oTBeYaeT 3a HMXKHee orpaHuveHne 3agaHuns perynaropa.

[Mpy BBEAeHUU BHYTPEHHero 3ajaHusi ¢ nepegHen naHenu, u3meHeHue Hwxe napametpa 16 SP.h un 17 SP_|
3abnokupoBaHo. Ecnv npn namMeHeHUn BHELLHErO 3afaHns napamMeTp, 3Ha4eHue KOTOporo nocTynaeTt Ha Bxod rnpm(13),
6onblue (MeHbLUE) OT 3Ha4YeHusi, 3agaHHoro B napameTpe 16 SP.h (17 SP.l), To Ha cymmaTop MocTynaeT 3HadeHue,
paBHoe 3HadeHuto 16 SP.h (17 SP.l). Anarpamma orpaHudeHns 3agaHus npeactaBneHa Ha pucyHke 8.90.5.

Ecnu napameTp 16 SP.h paBHbIn napameTpy 17 SP.l, To 3agaHue 6ygeT HEM3MEHHbIM U 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.I 16 SP.h

PucyHok 8.90.5 — Juaepamma oepaHu4yeHus1 8HewHez20 3adaHusi

MapameTp 18 SP.r oTBeYaeT 3a CKOPOCTb M3MEHEHWs 3adaHus (Tex.eauHuL Ha MUHYTY). B 3aBucumocTtu ot
3HayeHus napameTtpa 18 SP.r, ecTb ABa pexmmbl 6anaHCMPOBKK:

1. 18 SP.r = 0 — ctaTnyeckasi GanaHcupoBkKa,

2. 18 SP.r # 0 — puHamn4yeckasi 6anaHcUpoBKa.

dyHKUMOHanNbHasa cxema paboTbl 6anaHCMpPOBOK NOKa3aHa Ha pucyHke 8.90.6.

Mpn ncnonb3oBaHMM AMHaMMUYECKON BanaHCUPOBKN B KACKagHOM pexume ynpasneHus (C BHELIHUM 3a4aHneM)
HYXXHO YYUTbIBaTb, YTO U3MEHEHWNE BHELLHErO 3aAaHus byaeT orpaHnyeHo napameTtpamu 16 SP.h n 17 SP.I, a ckopocTb
€ero n3ameHeHus - napametTpom 18 SP.r. Ha pucyHke 8.90.7 LUTPUXOBOM NMMHEN NOKAa3aHO M3MEHEHMEe BHELUHEro 3agaHus,
nogasaemoro Ha Bxog rpm(13), a CANOLWHON NUHEN — peanbHOe U3MEeHeHne 3afalLLero Bo3aencTaus perynaropa. Ha
oTpe3ske AB CKOpPOCTb WM3MEHEHWs BHEeLIHero 3ajawlwero BO3OeNCTBUS MeHbLUe CKOPOCTU W3MEHEHUs 3adaHus,
yka3aHHoM B napameTtpe 18 SP.r, noTomy 3agaHue paBHO BHELLHEMY 3afatoliemMy BosgencTButo. Ha otpeske BB
BHELLHee 3ajalolLlee BO3AencTBME N3MeHAEeTCA C Bonbluen CKOPOCTbo, YEM CKOPOCTb M3MEeHeHWs 3agaHus. Ha gaHHom

. Anpm(13
rpadgouke CKOpOCTb M3MEHEeHUs 3a4alollero BO3AeiiCTBMA NpeacTaBneHa yrinom HaknoHa otpeska tg(f) = M a

At
CKOPOCTb M3MEHeHUs 3afaHus tg(a)=A8P=188P.r' CnepoBartenbHo, npu tg(B) > tg(a) 3apaHue perynsitopy Gynert

OrpaHN4YMBaTLCSA CKOPOCTBIO U3MEHEHUS 3aaHus, U U3MeHATCA - nNo oTpe3ky bl, a He BB-BI. AHanornyHbiv GyaeT u
OrpaHNYeHne CKOPOCTU MPU YMEHbLLEHNN BHELLHETO 3aaHus.

Perynupyemsin Pesxkum paboTel  CKOpOCTb U3MEHEHUs
napamerTp 08 nMode 3afaHusa
1 18SP.r=013
> PV1 o Py
12 SP 3 Ha
Py BryTpenrine anaHve | cymmartop - Paccornacosanue
e oy & perynatopy
ny/Ky| SPnew=SP0 .
(oY) o SP Bbixoa Grioka:
5 Brommee 07 DELTA
— Ty oKY
3afaHue
a)
cmamu4yeckas GanchupoeKa
Perynupyemein Pexvm paboTel  CkopocTb MaMeHeHUs!
napametp 08 nMode 3agaHua
18 SP.r>0
— PV1 2%
vHa ecka Ha
12 SP )aNaHCUPOBK
@I PYIIY] E - 3 Saparne cymmatop - -1 PaccornacoeaHue
BHyTpeHHWe oy o perynatopy N
v 3agaHue &Y
T3 5P ot SP Buixoa Bnoka:
Bro -Hee 07 DELTA
— | CHEW o KY
3apaHue "F

6) duHamuyeckas banaHcuposka
PucyHok 8.90.6 — @yHKkyuoHarnbHas cxema banaHcuposok NNL-peaynsmopa 6noka PID_R(90)

MpumeyaHme. Ha cxeme yCrOBHO MOKa3aHO MOMOXEHWe MNepeksoyaTeneil Ans PydyHoro pexuma paboTbl
perynsitopa.
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SPA
16SP.h >
178PI 2> L +=
0 t

a - yron, onpeaensoWwmii MakcUMarnbHyo
CKOPOCTb U3MEHEHWS 3aaHust
B - yron, onpeaensitoLwmii CKOPOCTb U3MEHEHUS

BHELLUHEro 3aatoLLero Bo30encTamns

PucyHok 8.90.7 — JuazpamMma oepaHu4eHuUsi CKopocmu 6HelWHez20 3adaHusi

Tabnuvua 8.90.3 - PyHkuMM pexxumoB 6anaHcupoBok aHanorosoro MO-perynaTopa 6noka PID_R(90)

CraTtundeckasn 6anaHcmpoBka [OunHamnyeckas 6anaHcupoBka
M3meHeHne BHyTpeHHee 3agaHne HauMHaeT U3MeHsITcs OT
BHYTPEHHeN 3aaaHHom BHyTpeHHee 3aaaHue ckaukoobpasHo 3HaYeHVs CTaporo 3afgaHns 40 3Ha4YeHUs1 BBEOEHHOro
TOYKYM (C NepeaHeit NpyHUMaeT 3Ha4eHne HOBOro 3afaHus HOBOTO 3aj@aHu1si CO CKOPOCTbIO M3MeEHeHUs1 3adaHns 18
naHenu unu no SPoip SPrew SP.r
nHTEpPdelicy) SPoLp =% SPrew
m 3agaHne HauMHaeT U3MEHSTCA OT 3HaYeHUs
eperioHeHne Mpy nepekmioqeHnn 3ananue NpuHIMaeT N3MepPSIEMOro napameTpa [0 3Ha4YeHUs! BHYTPEHHero
pexuma paboTbl 3HaYeHue M3MepseMoro napameTpa
PY — 1Y SP= PV 3a4aHusa Co CKOPOCTbIO M3MeHeHUsl 3adanns 18 SP.r
PV =3 SP
MepekniodeHne 3agaHune ckaukoobpasHo NpUHUMAaET 3HaveHne 3
pexuma paboTbi 13MepsAeMoro napameTpa afaqne HengeH”eTCﬂ
ny - Py SP PV
MepekriodeHme 3HayeHWe 3aaHNs CKauKooBpPa3HO N3MEHAETCS o 3apaHne HaunHaeT N3MEHSTCS OT 3HaueHus
pexma paboTb C BHYTPEHHETO Ha BHeLLHee YTPEHHEro 3Ha4YeHVs 40 BHELLHEro Co CKOPOCTbIO
vy — KY SParyre SPanw n3MeHeHus 3agaHusa 18 SP.r
SPsHyre = SPBsHew
MepekrntoyeHne BHyTpeHHee 3afaHue NpuHUMaeT 3HadeHne BHyTpeHHee 3adaHue NpuHUMaeT 3HaYeHne BHEeLLHEro
pexuma pa6OTbI BHELWIHEro 3agartymka 3agaTtymka
Ky — 1y SPshyre = SPaHEwW SPshyre = SPeHEW
MepekrntoyeHne BHyTpeHHee 3afaHue NpuHUMaeT 3HadeHne BHyTpeHHee 3agaHune NpuHUMaeT 3HaYeHne BHeLIHEro
pexuma pa6OTbI BHELUHEro 3agartymnka 3agaTtymka
KY — PY SPghyte = SPaHEW SPghyte = SPaHEW

MapameTp 19 OUT.h oTBevaeT 3a BepxHee orpaHuyeHne Bbixoga perynsropa.

MapameTp 20 OUT.| oTBeYaeT 3a HMXKHee orpaHu4eHne Bbixoda perynsropa.

MapameTtp 21 TRK.V oTBe4vaeT 3a 3HayeHve OGesonacHoro Bo3denCTBMSA (paboTaeT TONMbKO COBMECTHO C

napameTtpom 07 dTRK). JaHHbIN napameTp MOXHO caenatb «CBA3aHHbIM», UCMONb3ys ANs pasHblX CUTyauuin pasHoe
3HayeHue 6e3onacHOro BO3OencTBuS.

Ecnu perynstop nepesezeH B pexum CY (napametp 07 dTRK = 1), To 6rok ycTaHOBKM 6€30MacHOro 3Ha4YeHust
ynpaBnsaoLwWero BO3AENCTBUSA OTKNIOUUT perynupylowmnin curHan [MAO-perynartopa, a Ha BbiIxoge YyCTaHaBnuMBaeT
BO3[ENCTBUE, 3aaHHOe Nonb3oBaTenemM B napameTpe 21 TRK.V.

MapameTp 22 PV.max oTBe4YaeT 3a BEpPXHEEe 3Ha4YeHWe YCTaBKW CUTHaNM3auuu OTKIOHEHUSI Perynmpyemoro
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 ceetoamon A, a Ha
Bbixoge 04 dMAX 6noka PID_R(90) yctaHoBMTCS norvyeckas eanHuLa.

MapameTp 23 PV.min oTBeYaeT 3a HWXKHee 3HaYeHWe YCTaBKM CUrHanmsauuMu OTKMOHEHUS perynupyemoro
napameTtpa OT 3agaHHou Toyku. Ecnu xxe napameTp paBeH unun meHblue yctaBkm MIN (PV<SP-PV.min), To cpaboTtaet
curHanusaums MIN. Ha nepegHeli naHenun GygeT cBeTUTbLCA CBETOAMOA v, a Ha Bbixoge 05 dMIN 6roka PID_R(90)
YCTaHOBUTCS forMyeckasi eamHuua.

MapameTp 24 PV.hys oTBeyaeT 3a ructepesunc curHanusauum napameTpa.

NapameTtp 25 FF.V oTBevaeT 3a npegsBapeHue ynpasnsolWero Bo3genctsusa perynatopa. YTtobel B 6roke
MO-perynatopa nossuncs BxoA npeasapeHus, napametp 25 FF.V HyXHO caoenaTb «CBA3aHHbIMY.
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MapameTp 26 FF.G oTBevaeT 3a KO3(pOUUMEHT yCUNEHUS 3HAYeHWUs] npenBapeHus perynstopa. CurHan ¢
BxoAa napametpa 25 FF.V ycunueaeTtca (ocnabnsetcs) 3Tum koagpuLMeHTOM.

MapameTp 27 FF.h oTBeyaeT 3a BepxHee orpaHuyveHne npeaBapeHnst perynaropa.
MapameTp 28 FF.I oTBeyaeT 3a HMXKHEE OrpaHNYeHne NpeaBapeHns perynstopa.

BepxHee M HWXKHee orpaHuMveHWe npeaBapeHusi BbICTABMASKOTCA MCXoOd C coobpaxeHui 6Ge3onacHoCcTwW.
CHavana Koa(pmumeHT youneHus npeasapeHns Kep ycTaHaBnvMBaeTCsa pasHbIA Hynto. Toraa Hactpausaetca MAL-

perynsitop Ges npepgapenusi. Koraa nopobpas koadduumeHTsl Ky, T, n T,, HEOGXOANMO HauaTb yBEnMuMBaTL

KO(OPULIMEHT K A0 TeX Mop, foka B CUCTEME He BO3HUKHYT 3aTyxatolime konebaHus npu KFFKp' KoadppuumeHT

yCuUneHns curHana npegsapeHus BolumcnseTcs Tak (8.90.7):

roe: Kep - KO3(PPULMEHT yCUINEeHUs NpeaBapeHus;
KFFKp - KPUTUYECKUA KO3IMMULMEHT YCUNEHUs NpeaBapeHnsi, Mpu KOTOPOM B CUCTEME BO3HUKAOT

3aTyxawLime konebdaHus.

MapameTp 29 COR.V oTBevaeT 3a KOppeKUMo CUrHana paccornacoBaHus perynaropa. MapameTp genaetca
«CBSI3aHHbIM» W, COOTBETCTBEHHO, B Brioke nosiButcs Bxog rmpm(29). Ha aToT BXOA, NopaeTcst curHan Koppekuun ¢ 6noka
COR_ST(93) unu COR_D(94), koTopbin npeactaBnseT coboi PyHKLUMIO paccorracoBaHus Mexay napameTpoMm
KOpPEKLUMM 1 ToYKoM 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,., - 3HauYeHne napametpa Koppekumu;
SP.k - 3HaveHue Touku koppekuwn. Ans Grnoka COR_ST(93) ato 3HayeHue noOCTosiHHOE M 3ajaeTcs

nonb3oBateneM, a ans 6noka COR_D(94) — anHaMmnyeckoe, U3MEHSIETCS MPU KaXO0M MNepeknioveHnmn ¢ pexuva PY B
pexum J1Y, 1 npyHUMaeT 3HavyeHne napameTpa KOppPeKLMN B MOMEHT NepeknoyeHmus SP.x =PV2.:

F(PV200R _SPCOR) - (hbyHkunsa npeobpasoBaHMsa paccornacoBaHusi PV2, — SP.+ KOTOpasi 3ajaetcsi B
6nokax COR_ST(93) 1 COR_D(94).

MapameTp 30 COR.G oTBe4aeT 3a k0ahPULMEHT YCUNEHNSI cUrHana koppekuun. Yem Gonblue koadduumneHTt
ycuneHus, Tem 6onblue BNUsiHE curHana KoppekLum Ha CurHan paccornacoBaHus, 1 Haobopor.

MapameTp 31 COR.h oTBevaeT 3a BepxHee orpaHu4eHne curHana KoppekLuum.
MapameTp 32 COR.| oTBey4aeT 3a HWXKHEE OrpaHNYeHne curHana KoppekLumm.
MNapameTp 33 FB — cnyxebHbii. B cBA3M ¢ noctosHHOM paboTon Hag ycoBepLUeHCTBOBaHMEM MPOrpaMMHOro

obecneyeHust KOHTponnepa U BO3MOXHbIM WU3MEHEHMEeM Ha3Ha4YeHUA OaHHOro napamMeTpa, WUCMNoJS1b30BaTb €ro B
nporpaMmmax nonb3oBaTena He peKkoMeHOAYyeTCA.
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MpuHUKUN pa6oTbl hyHKLUMOHANBLHOro 6r10Ka

®yHKUMOHanNbHaa cxema aHanorosoro MA-perynsatopa ¢ 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 - ®yHkyuoHanbHast cxema aHanoz2oeoeo NN[-peaynamopa ¢ pacwupeHHol cxemol nepexoda
mex0y pexxumamu pabomsi (PY/ITY/KY)

3HauyeHve perynupyeMoro napameTpa noctynaeT Ha Bxog 01 PV 6noka v uHaMuMpyeTca Ha Jucnnee
MAPAMETP. B napametpe 01 nDISP 3apgaetcs Homep gucnnes perynsatopa. 3HadeHne 01 nDISP = 0 penaet

PEerynaTop HEBUAMMbBIM C NepeaHei naHenu.

Perynupyembii napametp noctynaet Ha ysen CUIHAJIN3ALUA (5),

roe onpegendeTcda OTKINOHeHue

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 12 SP, koTopbi, npy HeobxoAMMOCTM, MOXHO caenatb
«CBsA3aHHbIMY. [1py ncnonb3oBaHWW BHELLHEN 3agaHHon Touku (napameTp 05 dCAS_En = 1), ee 3Ha4yeHne Heobxoanmo
3anucbiBaTb B napameTp 13 SP.ext (Takke caenaB ero «CBs3aHHbIM»). [MapameTp 18 SP.r onpepgensieT ckopocCTb
M3MeHeHus 3afaHns (B Tex. eamHnuax Ha MuHyTy). C yana SP (2) curHan 3agaHHOW TOYKM MOocTynaeT Ha Bbixog 08 SP

6noka, a Takke — B y3en BALANCE (3).

Y3en BALANCE (3) otBedvaeT 3a 6e3ypapHoe (MraBHOE) NEpEeKnioveHne 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
3a[j@aHNEM B TEXHOJOTMYECKUX eanHULax: Emexes=PV-SP. 3T0T curHan macwrabupyetcs no wkane 0 — 100% (ysen
MACLUTABUPOBAHME (6)) oTHOCMTENBLHO AnanasoHa nsameHennst PV, sagasaemoro B napameTtpe 15 PV.rng.
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HopMmnpoBaHHbIN CUrHam paccornacoBaHUs MOXHO MCMOMb30BaTh B Mporpamme Mosib3oBaTens — OH nogaetcs
Ha Bbixog 07 DELTA 6noka PID_R(90).

HopmupoBaHHbIV curHan paccornacoBanus nocne y3na MACLUTABUPOBAHMUE (6) noctynaeT Ha y3en CONV
(7) maTemaTtmyeckoro npeobpasoBaHus.

Cnepytowmin y3en - DIR (8) - onpepenseT HanpasneHne gencteus perynatopa (Bbibupaetca napameTtpom 02
nDIR). MNpwu obpatHom pfencteumn perynatopa (02 nDIR = 0), paccornacoBaHwe paccuuTbiBaeTcss no opmyne

E=—PV-SP).
Mpn npsmom pencteumn perynatopa (02 nDIR = 1), paccormacoBaHuWe paccyuTbiBaeTca no dopmyne
E=PV-SP.

Takke ecTb BO3MOXHOCTb MCNONb30BaHWs koppekumn (y3en CORR (9)) ynpaBnsemoro cwurHana no
AononHuTensHoMmy napametpy. CurHan paccornacosaHus Ep,, nocne 6roka DIR (8) cymmupyeTcss coO 3HadeHuem

Koppekumm (8.90.9):
E=E,, +(COR.G-VAL . Jocr? (8.90.9)

CORL.I

C dopmynbl BUAHO, YTO BNWSIHWE HA paccorflacoBaHue, a COOTBETCTBEHHO W Ha perynvpoBaHue, 3aBUCUT OT
koadduumeHTa yeunenma 30 COR.G. Hem 6ornblue KoadhduUMeHT yeuneHns, Tem 6onblue BUSHUE CUrHana Koppekumm
Ha CUrHamn paccornacoBaHus, 1 HaoboporT.

Hanee curHan npoxoauTt Yepes y3en FB (11), koTopbli aBnsieTca cnyxebHbiM. B cBA3M ¢ NocTosHHON paboTon
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 HMKaK He BMMSIET Ha CUrHan paccornacoBaHus.

CnegylowM WwaroMm curHan paccornacoBaHus nonagaet Ha 6nok MWAO-perynuposanusa PID (12). NMAA-
perynsTop nocTpoeH Takum obpasom, YTo B npouecce paboTbl B KaXAbll MOMEHT BpeMeHu t Ha Bbixode perynstopa
6yneTt cdopmuposaTbes Bo3gevicTBue Y(t) B 3aBUCMMOCTM OT BXOAHOro curHana perynstopa E(t) (paccornmacosanus
Mexay BXoAHbIM napameTpom PV un 3agaHnem perynsitopa SP).

3aBMCMMOCTb MexXAy BXOAHbIM curHanom perynatopa E(t) u BbixogHbiM Y(t) onpepenseT nepegartoyHas
dyHKUMS perynaTopa. Anroputm npeobpas3oBaHns COOAEPXKUT TpU COCTaBnsaloLWwue perynatopa: nponopumoHansHas (I1-
cocTasnsawas), MHterpansHas (U-coctaensaowas) n auddepeHumansHas ([-coctaBnsiowas).

C Bbixoga 6roka curHan noctynaet Ha CYMMATORP (14). K cymmaTtopy Takke NoaxoauT CUrHan npefBapeHust
yana FEED FORWARD (13). Yto6bl B 6noke MO-perynsitopa nosBuncsa Bxoa npeasapeHusi, napameTp 25 FF.V HyXHO
caenatb «cBa3aHHbIM». CurHan ¢ atoro Bxoga ycunueaetcs/ocnabnseTrcs koaddUUMEHTOM yCcuneHns npeasapeHvs

Ker, 3apanHHbIM B napameTtpe 26 FF.G, orpaHuMunBaeTcs ycTaBkaMmu, 3adaHHbIMK B napamertpax 27 FF.h n 28 FF.l un

nogaeTcs Ha cymmarop. [pyrmmu cnoBamu, BeixogHow curHan ¢ MNM-perynatopa CyMmMmnpyeTcsi C BbIXOOHbIM CUTHaNom
lM-perynatopa kaHana npegBapeHns (pucyHok 8.90.9).

~ Kp
E (paccornacosaHue) l OUT . OUTFF
™
ooz
J T ouT2
C
UrHarn npensapeHus v ‘

PucyHok 8.90.9 — @yHkyuoHarnbHas cxema ghopmuposaHusi ebixoda NMN/[-peaynsmopa ¢ npedsapeHuem

B panbHenwem curHan nocTtynaeT Ha y3en orpaHuyeHus LIM (15) cornacHo napametpos 19 OUT.h u 20
OUT.L

[anee perynupylownii curHan npoxoauT Yepe3 ONOK yCTaHOBKM Ha Bbixode perynstopa GesonacHoro
3HaveHus BosgerictBus TRACK (16). Ecnm komaHga Ha ycTaHOBKY ©e30MacHOro mMofoXeHUss OTCYTCTBYET, TO
perynupyoLwnii curHan npoxoauT Yepe3 3ToT 6nok 6e3 mameHeHuid. CurHan komaHnabl Ha ycTaHoBKy 6e3onacHoro
NonoXxeHus 3aBoanTcst Ha Bxop 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 pexuma paboTbl perynsatopa MOXeT OCYLLeCTBMATbCA 3-Ms crnocobamu: C nepegHen naHenu KOHTPONnnepa;
3apaBaTtbcs napametpom 08 NMODE; onpegensitcs curHanamu Ha COOTBETCTBYHLMX Bxogax Gnoka (01 eMAN, 02
eLOC un 03 eCAS, cm. Tabnuuy 8.90.2). B nocnenHem crniydae B pabote perynatopa bynet 3agencteoBaH 6nok Bbibopa
pexuma EX_MODE (19).

B aBTOMaTtuyeckom pexume paboTbl perynupytowmin curdan MNULO-perynatopa HanpaensieTca Ha Bbixon 06
OUT, a B py4yHOM pexume - ynpaBrieHne OCYLLEeCTBNSeTCH C nepedHen naHenu npubopa vnu no mHtepdency. Ecnn
yrpasrneHue OCyLLEeCTBNAETCS No NHTepdency, To aHaveHune nepemelleHns MM sanvceiBaetcs B napameTtp 14 OUT.
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MpuMep NpMMeHeHUA

Honyctm, ecTb abCTpakTHbIM TexHornormyeckun npouecc. Bogy B emkoctm Heobxoaumo Harpetb U
noaaepxmeath Npu onpegeneHHon Temnepartype. [ina Harpeea BOObI MCMONb3yeTCs ra3oBas ropernka, Haxogsuiascs
noA emMKocTbio. MIHTEHCUBHOCTL ropeHus perynupyeTtcs knanaHoMm nogayu rasa. Ha pucyHke 8.90.10 nokasaHo, kak 3To
MOXeT BbITb OpraHM3oBaHo Npu nomoLuy aHanorosoro MNNA-perynupoBaHus.

-

BbiGop pexxuma
paboTbl perynaTtopa

Tpebyemoe 3HayeHue

e‘ Ynpaensiowuii curHan
| |

PucyHok 8.90.10 - lNpumeHeHue aHanoz2os8020 NMUN[-peaynsamopa
¢ pacwupeHHoli cxemoli nepexoda mexdy pexxumamu pabomsi (PY/ITY/KY)

Ha pucyHke 8.90.11 un3obpaxeHa peanusauusi npuMepa Ha oOcHoBe dyHkUuoHanbHoro 6noka PID_R(90)
koHTponepa MWK-51. 3HaueHuns cBOMCTB GrOKOB AaHHOW NporpaMMbl NpuBeaeHbl Ha pucyHkax 8.90.12 — 8.90.16. FBD-
dain npumepa nporpaMMmbl OOCTYMNEH [Ans CKayMBaHus C odumumanbHoro cawrta npeanpuatus  MUKPOJ

(Analog PID_R.zip).

Buibop pexuma Ananoroselit PID_R

3HaueHue Temneparypl
(c aatunka) pa6orsl perynatopa perynatop

CurHan Ha UCnonHUTENBHLIN
MeXaHuam

[AOT(08) 7

1 NOUT=1
e I
< gah=0

o1 niNE=2. 5
lp2FLT-000000

REERER

B

fe]

1 ANP=3. 5
2FLT=000000

Ycraska Ha 3aaaHie
perynatopy
SP(53) 6

a‘ o=
.

PucyHok 8.90.11 — Peanu3sayus npumepa e pedakmope AJTb®A
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-
MapameTpel 6aoka @
[Napamempe! anzobnoka | bazoBbii agpec 6noka 0 Mop i p| 5
Homep LWubp  Hassanue SHaqeHue CeasaHbii N-p
1 nINP Homep Bxoaa 1.000
2 nTYPE  Tun aHanorosoro sxoaa 0.000
3 LT BpeMeHHas NoCTOAHHAA 3KCNoHeHW anbH. .. 0:00:00.1
4 BIAS Cmewerme (H.n. uan. Ans KoMneHcawm s ... 0.000
5 OUT.h  Llkana BbIXOAHOrO curHana (sepxHasa rpa...  100.000
6 OuT.l LLkana BbIX0AHOro curHana (HkHsA rpa...  0.000
7 MAX YCTaBKa cMrHanusam AoCTIDKEHUA BX0...  100.000
8 MIN YcTaBKa cirHanusalm AoCTikeHns Bxo...  0.000
9 HYS TUCTepesnC curHanusaLm 0.000
10 IN_H MapameTp Kanubposku 0.000
11 IN_L NapameTp Kanubposki 0.000
12 PV 3HayeHue NapaMeTpa, NoaasaeMoro Has...  0.000
19 fix [ e o< ]
. I — —

PucyHok 8.90.12 — Napamempbi 6roka AIN(05)

r B
MapameTpsl 6a0ka @

lapamempe! anzobnoka | bazoBbiii agpec 6noka 0 Mops, i p| 1
Homep LWmudp  HassaHue 3HaueHue CBa3aHbin N-p
1 nDISP Homep aucnnes 1.000
2 nDIR Hanpasnerue aeiicteus(0-06pathemt, 1-n...  0.000
3 nSTR CTpykTypa perynatopa (0-napanensHii,...  0.000
4 nTYPE Tun perynatopa (0114, 1.. 2-He ucnonss. 0.000
5 dCAS... Paspewerne paboTel B pexume KY, 07 -3..,  1.000
6 nConv  Tun npeobpasosaHua 0.000
7 dTRK KoMaHaa ycTaHoBKM Ha Bbixoae perynat... 0,000
8 nMode  Pexum paboTei(0-PY,1-NY,2KY) 1.000
g T BpeMa uHTerpupoBaHns
10 il Bpems anddepeHLposaHus
11 Kp KoadduumeHT youneHus
Il 12 SP 3apaHue CBA3aHbI NP
13 SP.ext  BrewwHee 3aaaHne
14 ouT Bbixoa perynsTopa
15 PV.rng  [uanasoH usMeHeHWs perynupyemoro nap... 100.000
| 16 SP.h OrpaHidetine 3anaHna (sepxHee) 100.000
17 SP. OrpaHuyermne 3aaaHua (HwkHee) 0.000
N 18 SP.r CKOpOCTb M3MEHEHUS 3a3AaHWA 90.000
19 OUT.h  OrpaHuyeHue Bbixoga perynatopa (sepx...  100.000
20 OouT.l OrpaHu4eHmne Boixoaa perynaTopa (HwkH...  0.000
21 TRK.V  3nauenue besonacHoro sosaeiicTems 0.000
22 PV.max YcTaBka carHanusawm MAX oTKnoHeHus ... 100.000
N 23 PV.min  YcTaska curHanusawm MIN oTknoHerus ... 0.000
24 PV.hys  MAcCTepesuc curHanusawm napameTpa 5.000
25 FF.V Bxoa Bnoka npeasapexus 0.000
26 FF.G YauneHue KaHana npeasapeHns 0.000
I 27 FF.h Bepxree orpaHu4eHne NpeasapeHns 0.000
28 FF.I HipkHee orpaHuyeHne npeasapeHins 0.000
29 COR.V  Bxoa fnoka Koppexwm 0.000
30 COR.G  YouneHwe KaHana KoppexLm 0.000
31 COR.h  Bepxee orpaHu4eH1e KOppeKLymn 0.000
32 COR.| HIDKHEE OrpaHMYeHE KOPPeKLIM 0.000
33 FB OBpaTtHan cBRsb 0.000
|
16 [ ree || o< ]
L= = — —

PucyHok 8.90.13 - lNapamempsi 6r1oka PID_R(90)

- — N
MapameTpel 6aoka . &J
lapamempe! anzobnoka | bazoBbiii agpec 6noka 0 MopsaKoBbli Homep| 8
Homep lWudp  HassaHue SHaqeHue Cesa3aHblit N-p
1 nOUT  HoMep aHanorogoro sbixoaa 1.000
2 offset  Cmewenme 0.000
3 gain Yaunexue 0.000
7] fix [ i “ oK l
@ = ——— — l)

PucyHok 8.90.14 - lNapamempsi 6r1oka AOT(08)
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.
Mapametpsl 6aoka [ﬁ
P
lMapamempei anzobnoka | bazoBbii agpec 6noka 0 n it Homep| 6
Homep Lndp  HassaHue 3HaveHue CBazaHbiit N-p
1 SP 3HaueHue yCTasku 50.000
=51 £ HELP [ OK ‘
I fix l ‘
Q

PucyHok 8.90.15 - MNapamempe! brioka SP(53)

r N
Mapawmetpsi 6aoka &J
lMapamempei an2o6n0ka | b it agpec 6noka 0 Mop i Homep| 2
Homep  Lndp HassaHue 3Havenne CB#3aHbii N-p
1 nINP Homep dmsnqeckoro sxoaa 1.000
2 LT MuHUManbHas ANMMTENEHOCTE MMNynbea (... 0:00:00.0
[l
I
|
|
- HELP “ OK I
7 fix l
¢ =
-
Mapametpsl 6a0ka &J
0
lMapamemper anzo610ka | bazoBblii agpec 6noka 0 Mops i Homep| 3
Homep Ludp  Hassanwe 3HaveHue Cesa3aHbiit N-p
1 nINP Homep dmsuueckoro Bxoaa 2.000
2 tFLT MuHMMansHas AnuTenbHocTs uMnynbea (... 0:00:00.0
- HELP ” OK ‘
7! fix l
r N
Mapametpsi 6noxka L_&__J
[apamempei anzobnoka | b i agpec 6noka 0 n it Homep| 4
Homep Lndp  HassaHue 3HaueHue Cesi3aHbli N-p
1 nINP Homep dmsuyeckoro xoaa 3.000
2 LT MUHUMaNbHEs ANMTENbHOCTL MMnynbea (... 0:00:00.0
= £ HELP OK l
! fix I ”
L

PucyHok 8.90.16 - lNapamempsi 610koe DIN(06)

Mpumep npumeHeHns (%\Microl\Alfa 2.0\examples\fbd_90.fbx)

NocmaHoeka 3adayu: Heobxoaumo oprannsosath MNMN[-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.
AHanozosbit NMA/L-
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 - Npumep ucrnionb3oeaHus broka PID_R (90)

MpumeyaHue: hyHKUMOHaANbHbIN GOK 4OGaBNeH HauYMHasi ¢ Bepcum npowmnBku 51.65.
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8.91 PID_I_R(91) - UmnynbcHbI MAL-perynaTop ¢ pacluMpeHHON CXeMOM nepexopa Mexay pexxmmamu
PYY/ABT/KAC

HasHauyeHue
®yHKUMOHanNbHbIN 6ok (pucyHok 8.91.1) npeaHasHayveH Ans nocTtpoeHust koHTypos lMUI-perynvuposaHus ¢
MCMNOMb30BaHNEM UMMYFbCHBLIX MCMNOMHUTENbHBLIX MEXaHW3MOB.

PID_IMP_R{91) 1

e [l

nl =l

hAN 01 |05 nETR=0. 02) dLox
— |04 nTrPE-0D. 03 dCas

05 dCA%E_En=0. od| drae
eLOC 02 |06 nZhY=0, ac
0T dT RE=0.
0 nfAODE=0. uls
soAs 0509 Tetrl=0e00:00.0 | 57
- 10 Tmin=0:00:00.0 05
11T dly=0:00:00.0

Py 04 [12 TI=:00:00.0 iE]
—  [ISTD=0:00:000 4
14 KP=0.
15 ZP=0.

[- 5
=
=

=9
[
bl

=8
o
=

-
B
]

“h
5
x-

=

PucyHok 8.91.1 — @yHkyuoHanbHbIl 610K umnynscHozo MNM-peaynamopa
¢ pacwupeHHoli cxemol nepexoda mex0dy pexxumamu pabomsi (PY/ITY/KY)

®dyHkumoHanbHbIn 6nok PID_IMP_R(91) BeinonHseT dyHkuun Hactpameaemoro NMAO-umnynscHoro perynatopa

C AOMOMHUTENbHLIMW BO3MOXHOCTAMM, TAKMMM KaK:

1. BHYTpeHHSA Unu BHeLLHAS obpaTHas CBA3b;

2. dopmupoBaHue Ha Bbixofe perynsatopa 6esonacHoro Bo3gencTBus (OTKPbITO/3aKpbITO) MO BHELLHEW KOMaHAE;
3. 4 pexxuma paboTbl:

* PYYHOW — ynpaBneHue ¢ nepegHen naHenu;

* nokanbHbIV — ynpasneHue MNMUA-perynatopomM ¢ BHYTPEHHUM 3aaHneM;

* KackagHbIn - ynpasneHue MNMNO-perynatopom ¢ BHELWHWM 3a4aHueM Unu 3agaHmem OT NMporpamMmHOro 3agartymka;

* cregsLmin — oCTaHOBKa perynatopa ¢ aBTOMaTUYECKUM CIIEXEHVNEM 3a NONOXEHWEM UCMONHUTENBHOIO MexaHn3ma no
NMHWUM 0BpaTHOW CBA3M;

4, ®PyHKUMN NpeABapeHVs yNpaBnsaloWero BO3OENCTBUA perynatopa M KOppeKuuuM curHama paccorfiiacoBaHus
perynsTopa.

Bnok ocywectensetr 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 KoHdurypuposats -, M-, MO- v NMAA- perynatopsi.

UmnynecHbii - MWO-perynatop  PID_IMP_R(91) saBnsetca awanorom perynsatopa PID_IMP(62) c
pacLUMPEHHBIMY BO3MOXHOCTAMM MO Nepexony Mexay pexumamu pabotsl. o cpaBHeHUIO € mocnegHum, y perynaropa
PID_IMP_R(91) npucytcTBytoT gononHutensHele Bxoga 07 eMAN, 02 eLOC n 03 eCAS, Bbixoga 03 dCAS, 08 POZ n 10
SP u napameTtp 05 dCAS_En.

MNapameTpbl PyHKLUMOHaNbLHOro 6Grnoka

Bxogbl, napameTpsbl 1 BbiIxoabl 6r10ka npeacTaBneHbl B Tabnmue 8.91.1.

Tabnuua 8.91.1
Bxoabl — napameTpbl — BbiXxoAbl

No | Ob6o3HauyeHue Owana3oH 3HaueHue no Ha3Ha4yeHue
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 nonoxeHusa UM (nHgnkauus)

MpopgomkeHne 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
3aBUCMMOCTU OT 3Ha4YeHnsa napameTtpa 08 nMODE u
curHana Ha Bxoae 03 eCAS;
1 — KackafHbIN pexum paboTbl pa3peLueH.
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 0,12 0 Pexnm pabotbl (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 BkrtodeHnamm (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 MepemelyeHne Bbixoga perynsatopa (-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 BelecTBeHHOE 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 BeleCTBEHHOE 0 MpenBapeHue ynpaBnsoLwero BO3AeNCTBAUS
perynsaropa
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 BeleCTBEHHOS 0 Bxop 3BeHa KoppeKuuMmn perynmpyemoro napameTpa
perynsaropa
32 | COR_GAIN BellecTBeHHOe 0 KoadhpumumeHT ycuneHums 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 — perynaTop HaxoauTcs B pexume PY
02 | dLOC 0/1 1 — perynaTop HaxoguTcs 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 Bbixoa curHanusaummy npeBbILLEHNS perynnupyemsiMm
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

MapameTtp 01 nDisp 3agaeT HoMmep gucnnes perynsatopa. MakcumanbHOe KONMMYeCTBO WCMOMb3yeMbIX B
nporpamme koHTpornnepa perynstopoB (MWL - aHanoroebix, MW - umnynbcHelx, MWL - kackagHblX a Takke genbra-
perynatopoB) — 9. Kaxabln perynsitop JOIMKEH MMETb CBOW YHUKanbHbIA HOMEp, MO KOTOpoMy GyaeT nmpou3BoauTCs
noeHTndukaunsi perynaTopoB Ha NepeaHen naHenu KoHTpornepa (aucnnen Ne).
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MapameTp 02 nDIR onpenensieT HanpaeneHve gencTBus perynatopa. MNpu obpaTHoM AeCTBUM perynsitopa
(02 nDIR = 0) paccornacoBaHue paccuuTbiBaeTcs No popmyne e = —(pv - sp). Bbixog perynatopa 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 = OUT T (,qI/ICKp.BbIX_: E"") ) (8.91.1)
PV > SP = OUT { (auckp.sbix"M")

Mpn npamom penicteun perynatopa (02 nDIR = 1), paccornacoBaHue paccyuTbiBaeTcs no dopmyne
E =PV -SP. Bbixog perynatopa OygeT yBenuuuBaTbCa (BKMOYeHue JuckpeTHoro Bbixoga BOJIbLIE), ecnu
perynvupyemMbiin napameTtp Oyaet Oonblue 3agaHus, M HAobOpPOT, YMEeHbLUAaTbCHA (BKMHOYEHME OUCKPETHOrO BbixoAda
MEHBLLUE), ecnu perynupyembivi napameTp 6yaeTt meHbLue 3agaHus (8.91.2):

02 nDIR = 1: PV > SP = OUT T (auckpBbIX."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 - cmewaHHas.
Anroputmudeckue cxembl MNMUNO-perynatopa B cnyyae napannenbHON M CMeLaHHOW CTPYKTYpbl MOKasaHbl Ha
pucyHke 8.91.2.

£p &

Eit) 1 j-df + * Vit E(D o | %j-df + :\ it

f-g + 0 +
A d
= il
% it 4t
a) 6)

a — napannensHas cmpykmypa [M1[-peaynsmopa; 6 — cmewarHas cmpykmypa [M1[-peaynsmopa.
PucyHok 8.91.2 — Cmpykmypsi [N [J-peeynsmopa

CornacHo pucyHka 8.91.2, ansa napannesnibHoW CTPYKTYpbl perynsitopa nepeaatodHas yHKUMs UMeeT BUA;

t
Y(t)=K -E(t)+ L JEM)dt+T dE®) , (8.91.3)
p To d

Ons cMeluaHHoMn CTPYKTYPbI perynatopa nepegatoyHas beHKLI,MFI nMmeetT Bma:

Kp t dE(t
Y(t)=K -E(t)+ > JE(tdt+T dEW) , (8.91.4)
P T o d dt
i
roe: K o~ KO3 PMUMEHT NponopuUmnoHansHOCTU perynaropa (napameTp 14 KP);

Ti — Bpemsi nHTerpmpoBaHus perynatopa (napametp 12 TI);

Td — Bpems anddepeHUupoBaHns perynaropa (napametp 13 TD).

CyMMmapHO: Npu UCNomb30BaHWM CMELLAHHON CTPYKTYPbl PErynaTopa, B CPaBHEHWM C napanfenbHon, BusHue
UHTerpansHoun coctaensoLen T; yenuunsaetcs B K, pas.

®opmynbl (8.91.3) n (8.91.4) cooTBeTCTBYIOT nepegaToyHbiM yHKUuAM aHanorosbix MAO-perynatopos. B
perynatopax koHTponnepa MUK-51 ncnonbayoTca npnbnmkeHHble opMyIbl pacyeTa nepeaatoyHbiX (OyHKLMI B CBA3U
¢ Tem, yto MUK-51 aBngaetcsa unugposbIM ycTpoicTBOM. COOTBETCTBEHHO, pacyeT UHTerpansHon n auddepeHumnansHon
COCTaBSAOLWNX BbINOMHAETCA YMCMOBBIMU MeToAamu (C BbICOKOW TOYHOCTBIO) C MOMPAaBKOW Ha OUCKPeTM3auuio BO
BPEMEHM 3HAYEHMs paccornacoBannsi. Takum obpasom, nepegatodHasn dyHkums MNMULO-perynartopa ana napannenbHom
CTPYKTYpbl MMeeT BuA (8.91.5):

Y, =K, -E, +12Ei At+Td2E (8.91.5)
T 1= At
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AN CMeLUaHHOWM CTPYKTYpbI perynsaropa nepegaTtoyHas yHkums nmeet Bug (8.91.6):

roe:

Ti — BpeMs MHTerpupoBaHus perynatopa (napametp 12 TI);

K n
— P
Y, =K, -E, +*.§. O:Ei -At+Td
K o~ KO3 PMUMEHT NponopLmMoHansHoCcTK perynatopa (napametp 14 KP);

AE,
At

Td — BpeMs anddepeHumpoBaHusa perynatopa (napametp 13 TD).

(8.91.6)

Ei — Pa3HOCTb MeXxAay 3adaHuem peryndaropa U Tekylnm 3HavyeHnem Ti KOHTpONnpyemMoun Benn4nHbI;

AEi - pa3HOCTb MeXay ABYMSI COCEAHUMU 3HAYEHUSIMU Ei " Ei_1;

At - Bpems mMexay [AByMs| COCEAHUMM U3MEPEHUsSIMI | 1 Ti_1 :

n
Z Ei -HaKonfeHHada nHTerpanbHaa cymma paccornacoBaHui.
i=0

MapameTp 04 NTYPE otBevaeT 3a Tvn umnynbscHoro M-perynsartopa.

04 nTYPE = 0 - wcnonb3dyetca wumnynbcHbii [O-perynatop 6e3 obpaTHOW CBA3M MO MNOMOXEHWIO
ncnonHuTensHoro mexaHnama (MIM). Monoxexune VM paccuntbiBaeTcs NporpamMmHo.
04 nTYPE = 1 — wucnone3dyetca wmnynbcHbii [MA[-perynstop COBMECTHO C AaTYMKOM  MOMNOXEHWS
MCMOSHUTENBHOrO MexaHn3ma.

MapameTp 05 dCAS_En paspeluaeT nnu 3anpewyaet paboTty B pexume KY:

05 dCAS_En = 0 — kackafgHbll pexum paboTbl 3anpelleH BHE 3aBMCMMOCTM OT 3HadeHusi napameTtpa 08
NMODE v curHana Ha Bxoae 03 eCAS;

05 dCAS_En = 1 — kackagHblil pexvm paboTbl paspeLueH.

NapameTpom 06 NCNV BbIGMPaETCsH OAMH U3 LIECTU TUMOB MaTemMaTUYeCcKoro npeobpasoBaHus:
1.

a A W N

- Egpix =e

Eguix =E; (3Ha4eHne 06 nCNV = 0)

- Bguix = |E| ; (3HayeHve 06 NCNV = 1)

. Egux = I0gE ; (3HaueHme 06 NCNV = 2)

; (3HaveHne 06 NnCNV = 3)
2

. Egux =E”; (3HayeHne 06 nCNV = 4)

BbIX

1
. E = —. (3HayeHune 06 NCNV = 5)
E

-0

=E

PucyHok 8.91.3 — Npaghuk obpabomku cueHasia paccoarnacoeaHusi
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. - E,.x =E (nokasaHo ans cpasHeHuns ¢ yHkumen £ = \/E)

BbIX

PucyHok 8.91.4 — paghuk obpabomku cuzHarna paccoanacosaHusi

Mpw BbIGOpe napametpa 06 NCNV = 0 (Eg,x =E) curHan paccornacoaHns npoxoaut Yepes aToT 6ok Ges

nameHeHnsa (pucyHok 8.91.3). Ecnn BbiGpaH napameTtp 06 nCNV = 1, 70 Ha Bbixoge Onoka nomyyYMm curHarn,
npeacTaBneHHbln Ha pucyHke 8.91.4. B a3Ttom cnyyae, npu ManoMm paccornacoBaHWv, BbIXOAHOW curHan
paccornacoBaHusa OyaeT bonblue, Yem BxoaHoW. Takmm obpasom, perynatop 6yaeT ObicTpee pearmpoBaTb Npu MarbixX
3Ha4YeHUsIX paccorrnacosaHus. Ho npu 60MbWNX 3HAaYEHUsIX PaccornacoBaHWsA BbIXOAHOW CWUrHam paccorfacoBaHus
OyneT 3HauMTENbHO MeEHblUe BXOAHOro, MO3TOMy perynatop OyaeT meaneHHee pearvpoBaTtb, YEM MPW MUHEWHOM
npeobpasoBaHun. O6paTtHbIi 3akoH 6yaet ansa 06 nCNV = 4. MMpu manoM paccornacoBaHMU BbIXOLHOW curHan Gnoka
«Tun npeobpasoBaHusA» OygeT MeHblue OT BXOAHOrO curHana, notomy perynstop bygeT medneHHee perynvpoBaTts.
Ecnu 3HayeHne paccornacosaHus 6ygeT bonblue, K npumepy, Ha 1% OT AvanasoHa U3MepPeHUs, TO BbIXOAHON napameTp
6ydeT 3HaunTenbHO Gomblle BXOAHOrO, NOTOMY perynupoBaHve BydeT mpoucxoauTb BeicTpee, YeM Npu fIMHEWHOM
npeobpasoBaHum.

MapameTp 07 dTRK oTBe4vaeT 3a yCTaHOBKY Ha BbIxoge perynsitopa 6esonacHoro Bo3gencTeusi. B cnyyae
BO3MOXHbIX aBapuiHbIX UNN HewTaTHbIX cuTyauun, komaHga 07 dTRK = 1 no3BonsieT nepeBecTu perynsitop B pexum
CJIEOALWENO ynpaBnenus (CY). MNpu 9TOM Ha BbIXOAE perynstopa ycTaHaBnMBaeTCsi 3afaHHOe B napameTtpe 23
TRK_V 6e3onacHoe NonoXeHne unm OTCNEeXUBaeTCsa 3Ha4YeHne AaHHOro napameTtpa, eCrin OH 3anporpamMmMUpPOBaH Kak
«CBS3aHHbIN» (CM. onrcaHue Ha lMporpammHeIn nakeT pegaktop FBD-nporpamm AJTb®A).

MapameTp 08 NnMode oTBevaeT 3a ynpaBneHUe pexumamu paboTbl perynatopa ¢ nepegHent naHenu unu no
cetu:

1. 08 nMode = 0 — PYYHOW pexum (PY);

2. 08 nMode = 1 — ABTOMATUYECKU pexum (MOKAJIBHOE ynpaenenue — JTY);

3. 08 nMode = 2 — ABTOMATUYECKUW pexum (KACKAOHOE ynpasneHue — KY).

[Mocne nporpammmnpoBaHns KOHTPOMMEpP HaxoOAuTCs B TOM pexvMe, 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 BHELHUMK curHanamu, caenas napametp 08 nMode «cBa3aHHbIM». Torga Ha
Bxon npm(08) mopaeTtca curHan € BHEWHWX AauckpeTHbix BxogoB (DIN(06)) wnm gpyron curHan, vMcnonb3yembli B
nporpaMmMe nonb3oBaTtens.

Mpu coctaBneHun nporpamm ¢ ncnonb3oBaHmem dyHKumMoHansHoro 6noka PID_R(90) Heob6xoanmo yuntbiBaTbh
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 nepeBoja perynsaropa B COOTBETCTBYHOLLMIA PEXUM
paboTtbl. Hausbiclumii npuoputeT nmeet Bxod 03 eCAS, 3atem — Bxoa 02 eLOC. Y Bxoga 01 eMAN cambii HA3KWIA
npviopuTeT. Jlornka pabotbl perynstopa PID_IMP_R(91), B 3aBucMMOocCTK OT curHanoB Ha Bxogax 071 eMAN, 02 eLOC n
03 eCAS (c y4eTom nx npuopuTeTHOCTK), 0OTOOpaxeHa B Tabnuue 8.91.2.

OuckpeTHble Bbixoga 01 dMAN, 02 dLOC u 03 dCAS ykasblBaloT, 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 eLoC (I, eCAS (KY, Pexum paboTbl
ynpaeneue) nokanbHoe KackapgHoe perynsaTopa
ynpasrneHue) ynpasneHue)
Pexum paboTbl
perynaTopa 3a-
BMCUT OT 3Ha4eHus
napameTtpa
0 0 0 Ha?:TpOVIEVI
08 nMODE:
0-PY,1-11,
2 -KY
0 0 1 KY
0 1 0 Yy
0 1 1 KY
1 0 0 PY
1 0 1 KY
1 1 0 Yy
1 1 1 KY

Mapametp 09 Tctrl oTBeyaeT 3a BpemMs MexaHM3Ma, TO €CTb BpeMs, 3a KOTOPOEe 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 BpeMeHM MexaHu3Ma YKasblBaeTCcs B MacrnopTe Ha WMMYMbCHbIA WCMONMHUTENBHBIA MeXaHWU3M.
MapameTp «Bpemsi MexaHW3Ma» ucronb3yeTcs Ana macwTabupoBaHusa Bbixoda [MU-umnynbcHoro perynsitopa.
Hanpumep, ecnun Bpemsi MmexaHmama 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
= = =6,3c" (8.91.7)
100% 100%
Ag, 10%
Ons Toro, 4To6bl OTKPLITE Ha 25%, HYy>XHO AncKpeTHbIN Bbixod «BOJIbLUE» BkntounTb Ha (8.91.8):
Tw 63c
=1575¢c" (8.91.8)

M = -
100% 100%
A% 25%

JnarpaMmmMa no3muMoHNPOBaHMA Noka3aHa Ha pucyHke 8.91.5.

0% 30% 40% 65% 100% Monoxenne UM, %
[ >
0 6,3c 15,75¢ T =63c t c

MEHbLLE BOMbLLE

PucyHok 8.91.5 — [uagpamma no3uyuoHUpO8aHuUsi UCMOIHUMEbHO20 MexaHu3Ma
npu ynpasneHuu ummyscHoim MNMN-peaynsamopom

MapameTp 10 Tmin oTBEYaeT 3a MUHUMarbHYH ANUTENBHOCTbL cpabaTtbiBaHus nMmnynsca. CpabaTbiBaHne 1
OTKITHOMEHNE OUCKPETHOro BbiIXOA4a OCYLLECTBSAETCA COrnacHo gnarpammMe, nokasaHHom Ha pucyHke 8.91.6.

<
< )

100%(T,,./T,..) 0% Y 4 BOMNbWE  Brixog NWUO-perynsitopa, %
) | s 1 o | o
Tt T S »
MEHBLUE Y T A 0 05T, T.. 1,5°T,. Boixog MO-perynsatopa

MaCLUTaGVIpOBaHHbIVI OTHOCUTENBbHO
BpeMeHn MmexaHnsma, ¢

»
) >

PucyHok 8.91.6 — [uazpamma cpabambigaHusi U OMKIOYEHUST OUCKPEMHbIX 8bIX0008
npu 3adaHHoOU MUHUMabHOU OnumesibHOCMU UMIYbca

3HaueHne MYHUManbHOM ANUTENbHOCTM UMMYNbCa BbIGUpPaeTCs UCXOAS M3 TOYHOCTU PEryrMpoBaHusl, KOTopyHo
HeoGxoanMo obecrneunts. 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 YCTPOWMCTBA U UCMOSTHUTENIBHOrO MexaHuama.

dopmyna, Mo KOTOPOM MOXHO BbIYMCIIUTL MUHUMASbHYI ANUTENbHOCTL MMMyNbca B 3aBMCUMOCTUA OT
MUHMMaIbHO JOMYCTUMOrO 3HaYEHNs MBMEHEHWS NapaMeTpa, UMeeT credyowmii Bua (8.91.9):
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T APViunn - Twex Trox APVwnn | ABbix _—
MAH =T 7~ mex T o T 91.
K- PVRANGE APV 100%
roe: T - MUHMManbHast 4NUTENbHOCTb MMMYMbCa;
APVyum - MMHVManbHOE M3MEeHeHMe napameTpa, KoTopoe AOMyCTMMO MO Ka4ecTBy perynimpoBaHus;
Tmex - BPEMs MexaHusma;
K - nepegaToyHbIn Ko3hdULMEHT obbeKkTa perynupoBaHus;
PVRANGE - AvanasoH BXOAHOTO curHana;
APV - U3MEHeHVe napameTpa npu U3MEeHeHUW BbIXoda Ha Ag, . %.

Hanpumep, anst ananasoHa namepeHus Temnepatypsl -50...200 °C, npy AoNyCTUMOM OTKIOHEHUN OT 3adaHust

+4 °C, MMHUManbHOEe 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 cBsasn (04 NTYPE = 1) HyxHO 6onee TwaTenbHO BbIGMpaTb
napameTp 10 tMIN, yuuTbiBas, YTO OH AOMKEH OblTb GOMbLWIMM, YeM MNPV UCMOMb30BaHUM BHYTPEHHEN 0BpaTHOW CBA3M
(04 nTYPE = 0).

MapameTtp 11 Tdly oTBevaeT 3a BpeMsa 3agepXKu 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 3aBMCUMOCTW OT MOLLHOCTM MYCKOBOrO YCTPOMCTBA UCMONHUTENBbHOrO MexaHnsma, u coctasnset ot 0,1 go 4 c.

MapameTp 12 Tl oTBEYaET 3a BpeMs MHTENPMPOBAHMS perynaTopa.
MapameTp 13 TD oTBevaeT 3a BpemMsi AudpepeHUMpoBaHns perynaTopa.
MapameTp 14 KP oTBevaeT 3a KO3(MPULMNEHT yCUNeHns perynaropa.
MapameTp 15 SP oTBevaeT 3a 3agaHue perynartopy.

MapameTtp 16 SP_EXT oTBevyaeT 3a MCNONb30BaHWs BHELLHEro 3agaHusa perynatopa. lMpu ncnonb3oBaHun
BHELIHero 3afaHusi 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 (bnoka AIN(05)), nporpammHoro 3agatuuka (TM_PRG(57)) wnn nwobon apyron
aHanoroBbIV CUrHan, Ncnomnb3yemMbli B IporpaMme nonb3oBaTens.

MapameTtp 17 OUT wucnonb3yeTcs Ans ynpaBreHUss OUCKPETHBIMU BbIXO4AMW WUMMYMbCHOTO perynsitopa c
BepxHero ypoBHsl (Hanpumep, co SCADA-cuctembl). B pyyHOM pexume paboTbl perynstopa, 3anucb B AaHHbIN
napameTp no uHTepdency umcna B npoueHTHow wkane (0...100%) B 3aBMCMMOCTM OT 3Haka 4Mcna npuBedeT K
nepemMeLLeHnNo UCMOMHUTENBHOTO MEXaHW3Ma Ha OTKPbITUE WU 3aKpbITble PErynvpyrollero opraHa Ha 3ajaHHoe
3HayeHue B npoLeHTax. [Nocrne ocTaHOBKU MCMOMHUTENBHOIO MexaHu3ama, 3HadeHne napameTtpa 17 OUT aBTomMaTM4eckm
OBHynuTCS.

Mapametp 18 PV_r — pguvana3oH W3MEHeHUs perynupyemoro napameTtpa. [lapameTp oTBedvaeT 3a
macLiTabmpoBaHue curHana no wkane 0 — 100% oTHocuTENbHO Anana3oHa BXOAHOMO curHana.

B GonblwmHcTBE cnydaes, napameTp 18 PV_r 3agaeTca paBHbIM Avana3oHy usMepeHus gatyvka. Hanpumep,
ONs u3MepeHus TemnepaTypbl TepMoMeTpoM conpoTtuenenns TCM 50M ¢ npegenbHbiMK rpaHnuamun namepenns -50,0
°C... +200,0 °C, ananasoH uamepeHust 6yaet paseH 250 °C, 1o ectb 18 PV_r = 250. [lna 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 3afjaBaTb MEHbLUE YEM AMana3oH
n3MepeHus gatyuka. [ns npMBeQeHHOro Bbille NMpuMMepa, ecnv Avanas3oH perynupoBaHus TemnepaTtypbl COCTaBnsieT
20...120 °C, 1o guanasoH uamepeHuss byget paseH 100 °C, (18 PV_r = 100). lMNpu 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 310 6yaeT paBHO 10%. Takum 06pasom, yMeHbLUMB AMana3oH BXOAHOIO curHamna, MOXHO
[oOMTbCA NyyLLen YyBCTBUTENBHOCTU perynsaropa.
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Mpy ymeHbleHnn napameTpa 18 PV_r cnegyeT yyecTb, YTO MpU 3TOM YBENUUMBAETCS YyBCTBUTENLHOCTb 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 19 SP_h oTBevaeT 3a BepxHee orpaHuyeHne 3agaHus perynsiropa.
MapameTp 20 SP_| oTBe4aeT 3a HWXKHEe orpaHuyeHne 3agaHus perynsitopa.
[Mpu BBEAEHNM BHYTPEHHErO 3afaHusa C NepefHen naHenun, U3MeHeHve Hwke napametpa 19 SP_h n 20 SP_|

3abnokupoBaHo. Ecrnv npu n3MeHeHWN BHELLHEro 3afaHust napameTp, 3Ha4YeHe KOTOPOro NocTyrnaeT Ha Bxoa rpm(16),
6onblue (MeHbLUE) OT 3Ha4YeHuss 3agaHHoro B napameTpe 19 SP_h (20 SP_I), To Ha cymmaTop MocTynaeT 3HayeHue

paBHoe 3HadeHuto 19 SP_h (20 SP_I). lnarpamma orpaHnyeHns 3agaHusa npeacraBreHa Ha pucyHke 8.91.7.
Ecnu napameTtp 19 SP_h pasHbivi napameTtpy 20 SP_|, To 3agaHue 6yaeTt HEM3MEeHHbIM U paBHbIM SP = 19
SP_h=20SP_l.
SP A
19 SP_h -
MNapameTp,
20 SP | nopasaemsbin
- e Ha Bxog 6rnoka
I rpm(16)
20 SP_| 19SP_h <

PucyHok 8.91.7 — Quagpamma oepaHu4yeHUsi 8HeWwHez20 3adaHusi

MapameTp 21 SP_r oTBevaeT 3a CKOPOCTb U3MEHEHUSA 3adaHns (Tex.eQnHul, Ha MuHyTy). B 3aBucumocTtun ot

3Ha4veHuns napameTtpa 21 SP_r, ecTb ABa pexumbl 6anaHCUPOBKU:
1. 21 SP_r =0 — ctatnyeckasa 6anaHcMpoBka,
2. 21 SP_r # 0 — puHamnyeckas 6anaHcupoBka.

dyHKUMOHaNbHasA cxeMa paboTbl GanaHCUPOBOK NokasaHa Ha pucyHke 8.91.8.

Perynupyembin Pexxum paboTel  CKOpOCTb M3MEHEHUSA
napameTp 08 nMODE = 3afaHna
1 21SP_r=0J
> PV1 U2% -
15 SP 3 Ha
Py B SoTG aflaHue | cymmarop - PaccornacosaHue
3gﬂ‘;Hme onv® perynstopy
A e SPnew=SP0 SP Bbixoa 6noka:
2 BHeluHee 09 DELTA
— o KY
3agaHue
a)
cmamu4yeckas GanchupoeKa
Perynupyemein Pexum pabotbl  CKOpOCTb M3MEHEHKA
napametp 08 NMODE 3agaHus
21SP_r>0
— PV1 o Py =
av 15 5P 3 -
PYINY] BryTpennve afaHne | cymmartop - - PaccornacosaHue
ey perynatopy | (X} )}
o 3agaHue b
T55P BT SP Buixon 6noka:
Eronmee 09 DELTA
P oKy
3afaHue 1

6) duHamuyeckasi banaHcuposka
PucyHok 8.91.8 — @yHKyuoHanbHas cxema banaHcuposok MN-peaynamopa 6noka PID_IMP_R(91)

MpumeyaHmne. Ha cxeme yCrOBHO MOKa3aHO MOSMOXEHWE MepekrovyaTenei 4ns PydHOro pexuma paboTb
perynsTopa.
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Mpu ncnonb3oBaHMM AMHaMMYeCcKor 6anaHCMPOBKM B KaCkalHOM pexume yrnpaBneHus (C BHELLHMM 3agaHneM)
HYXXHO Y4MTbIBaTb, YTO U3MEHEHWE BHELLHEro 3agaHus 6yaeT orpaHnyeHo napameTtpamm 19 SP_h 1 20 SP_|, a ckopocTb
ero nsameHeHuns - napameTpom 21 SP_r. Ha pucyHke 8.91.9 LUTPMXOBOW NMHEN NOKa3aHO N3MEHEHNe BHELLHero 3ajaHus,
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,
ykasaHHoM B napameTpe 21 SP_r, noToMmy 3ajaHue paBHO BHelHeMy 3ajawowemy Bosgenctsuio. Ha otpeske BB
BHELLHee 3ajatolliee BO34eNCTBNE M3MEHSETCA C DOnbLUEN CKOPOCTbIO, YEM CKOPOCTb U3MeHeHUst 3agaHud. Ha gaHHom

. Anpm(16
rpadgouke CKOpOCTb M3MEHEeHMs 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 U3MeHATCSA - no oTpesky bl, a He BB-BI. AHanornyHbiv ByaeT u
OrpaHnyYeHne CKOPOCTU NMPY YMEHbLLEHWN BHELLHErO 3a4aHusl.

SPA
19SP_h H-
B I,
JG
B/ G\‘B
A E
20SP_I L +
0 >
——— - 3apjaHKe perynaTopy t
--------- - BHELLHee 3aaaHune
a - yron, onpeaensioLLmin MakCUMarnsHyio
CKOPOCTb U3AMEeHeHNs 3agaHnsa
B - yros, onpeaensioLLMii CKOPOCTb U3MEHEHUS

BHELLHEro 3agatoLero Bo3gencTens
PucyHok 8.91.9 — [JuagpamMma oepaHu4eHUsi CKopocmu 8HelHe20 3adaHust

Tabnuvua 8.91.3 - PyHkuun pexxmmon 6anaHcuposok MNMUA-nmnynbcHoro perynatopa 6noka PID_IMP_R(91)

CraTnyeckas 6anaHcupoBka OvnHamnyeckas 6anaHcupoBka
N3meHeHne BHyTpeHHee 3aflaHne HauMHaeT U3MEHATCS 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 SPowo _r SPrew uaMeHeHus 3agaHus 21 SP_r
nHTepdeicy) SPoLp =% SPnew
3apaHue HauYMHaEeT M3MEHSITCS OT 3HaYeHUs!
MepekntoyeHne Mpu nepeknioveHnn 3ajaHve NpUHUMaeT 13MepsieMoro napameTpa [0 3HayeHus!
pexuma paboTbl 3HaYeHue U3MepsieMoro napameTpa BHYTPEHHETO 3ajaHNsi CO CKOPOCTbIO N3MEHEHUs
PY — Ny SP= PV 3agaHua 21 SP_r
PV = SP
MepexntoyeHue 3agaHune ckaykoobpasHO NPUHMMAET 3HaveHne
pexvuma paboThbl n3mepsiemMoro napamMmeTtpa 3apaHne He n3MeHsieTcs
ny - Py sp PV SP
MepekriodeHme 3HaueHMe 3a]aHM1s CKaukoOBPA3HO U3MEHSIETCS C 3ajjaHme HauMHaeT U3MEHATCA OT 3HaqeHus
pexima paboTo BHYTPEHHETO Ha BHELLHee BHYTPEHHETO 3HAYEHUS1 40 BHELLHETO CO CKOPOCThHO
Y — KY SPeryre SPaneus nameHeHus 3agaHus 21 SP_r
SPgHyre = SPsHew
MepekntoyeHne BHyTpeHHee 3afaHue NpYHUMaeT 3HayeHne BHyTpeHHee 3ajaHue NpUHUMAeT 3HaYeHne
pexuma paGoTbl BHELLHero 3ajatyunka BHELLHero 3ajatyunka
Ky — ny SPguytp = SPaHEW SPghytp = SPaHEW
MepekntoyeHne BHyTpeHHee 3afaHue NpYHUMaeT 3HayeHne BHyTpeHHee 3ajaHune NpUHUMAEeT 3HaYeHne
pexuma paboTbl BHELLHero 3agatyuka BHeLLHero 3agatyuka
KY — PY SPguytp = SPaHEW SPghytp = SPaHEW

MapameTp 22 POZ - nonoxXeHwe WUCMOMHUTENBHOrO MexaHuama. Ecnu mcnonb3yeTcss BHeWwHsis obpaTHasi
CBA3b, TO NapameTp 22 POZ HyxXHO caenaTb «CBA3aHHbIM» U Ha BXo4 fpm(22) nogaTb CMrHan oT AaTymka nonoxeHus
MCNONHNUTENbHOIrO MexaHmama. Mpu aTom Ha gucnnee BUXIO 6ynoeT nHouumnpoBaThCs pearnbHOe 3HayYeHMe MONOXEHUsI
MCNOJSTHUTENBHOIO MexaHm3ma.

MapameTp 23 TRK_V oTBe4vaeT 3a 3HauyeHWe Ge3onacHoro BO3AeWCTBUS (paboTaeT TONMbKO COBMECTHO C
napametpoMm 07 dTRK). [aHHbIn napameTp MOXHO CAeNnaTb «CBSI3aHHbIMY», UCMONb3yA Ast pasHbIX CUTyauui pasHoe
3HayeHne 6e30nacHOro BO3AeNCTBUSI.
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Ecnu perynsatop nepesefeH B pexum CY (napameTp 07 dTRK = 1), To 6110k ycTaHOBKM 6e30MacHOro aHavyeHus
ynpaensiloLLEro BO3OEWCTBUS OTKNMIOYUT perynupytowmin curHan [MW[O-perynstopa, a Ha BbIXOAE YCTaHaBnuBaeT
BO3[€eWCTBME, 3aaHHoe nonb3oBaTeneM B napameTtpe 23 TRK_V, npuyem BO3MOXHbI TP BapuaHTa:

1. 23 TRK_V = 0 - pguckpeTHbii Bbixog perynatopa «MEHBLUE» 6ygeT nocCTOsiHHO BKMKOYEH, 3aKpblBas
MCMNOSTHUTENbHBIN MEXaHU3M.

2. 0 < 23 TRK_V < 100 — cocTosiHMe OUCKPETHbIX BbIXOAOB He ornpeaeneHo. B cBA3n ¢ noctosiHHOM paboToi Hapg
YCOBEPLUEHCTBOBAHMEM MPOrpaMMHOro obecneyeHus KOHTponnepa, MUCMonb3oBaTb Takoe 3HayeHue GesonacHoro
BO34€EWCTBMSA B NMporpamMmmax nonb3oBaTtens He peKoMeHAyeTCs.

3. 23 TRK_V = 100 - pauckpeTHbii Bbixog perynatopa «BOJIbLUE» 6yaeT noCTOAHHO BKIOYEH, OTKPbIBas
MCMNOSHUTENBHbLIN MEXaHN3M.

MapameTp 24 MAX oTBevyaeT 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
Bbixoge 04 dMAX 6noka PID_IMP_R(91) ycTaHoBUTCS normyeckas eavHuLa.

MapameTp 25 MIN oTBeYaeT 3a HWXHEE 3HAYeHWe YCTaBKM CUrHanu3aumMm OTKIMOHEHWSs perynmpyemoro
napameTpa OT 3agaHHoW Touku. Ecnu xe napameTtp paBeH unu menblie yctaBkm MIN (PV<SSP-MIN), To cpaboTtaet
curHanu3auma 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 npeABapeHVe ynpaBnsioliero Bo3gencTsmsa perynsatopa. Ytobel B 6roke
MIO-perynaTtopa nosiBMICA BXoA npeasaperns, napameTp 27 FF_V Hy)XHO caenaTtb «CBS3aHHbIMY.

MapameTp 28 FF_G oTtBeyvaeT 3a KOIULMEHT yCUNEHNs 3HavYeHus npeasBapeHus perynatopa. CurHan ¢
Bxofa napameTpa 27 FF_V ycunuBaetcs (ocrnabnsietcst) aTum Ko uLNEHTOM.

MapameTp 29 FF_h oTBe4vaeT 3a BepxHee orpaHuveHne npeaBapeHns perynaropa.

MapameTp 30 FF_| oTBeyvaeT 3a HWXKHee orpaHnyeHve NpeaBapeHns perynaropa.

BepxHee u HwxHee orpaHuveHne npeaBapeHVs BbICTaBMSOTCS MCXOAA C coobpaxeHuin Bes3onacHOCTW.
CHavana koa(puUMeHT ycunenus npeasapeHust Kep yCTaHaenuBaeTcs pasHbid Hynio. Toraa Hactpausaetca MA[-

perynsatop 6es npensapenus. Koraa nopo6padbl koadduumenTsl Ko, T, 1 T,, HeobxoauMO HayaTb yBenmymBatb

p 1
KOS(OPULIMEHT K A0 TeX Mop, Toka B CUCTEME He BO3HWKHYT 3aTyxaiolue konebaHus npu KFFKp' KoadpdbmumeHT

i

yCUneHns curHana npegsapeHus BolumcnseTcs Tak (8.91.10):

roe: Keg - KO3 PULMEHT yCUNeHns npeaBapeHus;
KFFKP
3aTyxawLime konebaHus.

- KpUTUYECKUIA KOIDMDULMEHT YCUNEHUSI NpeaBapeHuns, NpuM KOTOPOM B CUCTEME BO3HUKAOT

MapameTp 31 COR_V oTBevaeT 3a KOppeKLMIO CurHana paccornacosaHus perynsartopa. [lapameTtp 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 Kkoppekumm (8.91.11):

VAL o = F(PV2COR —SPor )' (8.91.11
roe, VAL ., - 3HaueHve curHana koppekumm (B %), nonasaemoe Ha BxoA npm(31) 6noka PID_IMP_R(91);

PV2,., - 3Ha4YeHue napameTpa KoppeKLmm;

SP.z - 3HaveHne TOYKM KOPpEeKLMM. Ons 6noka COR_ST(93) 370 3HayeHWe MOCTOsSIHHOEe W 3ajaeTcsi

nonb3oBateneM, a ans 6noka COR_D(94) — anHaMmmnyeckoe, U3MEHSIETCS NMPU KaXO0M NepekrntoveHnmn ¢ 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 oTBe4vaeT 3a KOahUUNEHT yCUNeHns curHana Koppekummn. Yem onblue 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 HMWXHee orpaHNYeHne curHana KoppekLmn.

MapameTp 35 FB oTBeyaeT 3a BenuWyMHy MEpPTBOM 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 MUHUMANbHOW ANUTENbHOCTU MMMYyNbca MOTYT MMETb MECTO
aBTokonebaHus, 4To Takke Hegonyctumo. ABTokoniebaHus OyayT OTCyTCTBOBaTb MMM ObiTb MWHMMAanbHLIMW, €Chn
BENu4YMHa 30HbI HeYyBCTBUTENBHOCTU ByaeT (8.91.12):

A[Tex_eﬂ]>%¢.h , (8911

K T

n Mex

roe: A - 30Ha HEYYBCTBUTENLHOCTY;
PVRANGE - Anana3oH BXOAHOro curHana;

Ky - KO3(pPULMEHT yCUNeHUs;
T, - MUHUManbHas 4NMTENbHOCTb UMMYIIBbCE;

um

T . BpemMa MexaHunsma.

Me;

Mpvmep rpadwvka perynMpoBaHUs nNapameTpa 6e3 30Hbl HEYYBCTBUTENIBHOCTM (a) M C  30HOVA
HeuyBCTBUTENbHOCTU (6) NpeacTaBneH Ha pucyHke 8.91.10.

PV PVA
3oHa - 3oHa
| monyctumoro 3oHa ( [10NyCTUMOro
SP - OTKIIOHEHUs! He4yBCTBU- <<-\_/\\—’\— - OTKIMOHEeHUs
| napametpa TenbHoctn | -\ napametpa
) OT 3agaHusa - OT 3aaHus
> A >
BOMbILE BOMbLE A
no00ooo. i
MEHBLLIE s MEHBLLE
Q > >
a) pecynuposaHue 6e3 30HbI He4yyscmeumersribHocmu 6) peeynuposaHue ¢ 30HOU HeyyecmeumersribHocmu

PucyHok 8.91.10 — PezynuposaHue napamempa e 30He dorycmumMo20 OMK/IOHEHUs napamMmempa om 3adaHusi

Mpn perynupoBaHun napameTpa 6e3 30HbI HEYYBCTBUTENBbHOCTW, KOrAa ecTb Hebonbluoe paccornacoBaHue,
MHTerpanbHas cocTaBnsoLwas perynsaropa HaumHaeT ee oTpabaTtbiBaTe. Korga cdhopmMmnpoBaHHOE 3Ha4yeHue BbIXOOHOTO
MMMynbca JOCTUraeT 3Ha4YeHNs MUHMMAanbHOW ANMWMTENbHOCTU MMMynbCa, 3a4aHHOro nonb3oBartenem B napametpe 10
Tmin, cpabaTbiBaeT COOTBETCTBYIOLUMA AUCKPETHbIA BbIXOA. [1OCKONBKY 3HayeHne MUHWManbHOW ANUTENbHOCTU
MMMynbca CTaBAT CPaBHUTENbHO OomnbWMM (ONS yMEHbLUeHWs KonuyecTBa cpabaTbiBaHUA  UCMONHUTENBHOrO
MexaHu3Mma), To, AN perynsropa ¢ MHTerparnbHOWN cocTaBnstoLer 6e3 MepTBON 30HbI, 3TO MOXET NPMBECTU K NpoLeccy
obpasoBaHusa aBTokonebaHun (pucyHok 8.91.10,a).

[nsa perynstopa C 30HOW HEYyBCTBUTENbLHOCTM, KOrAa 3HayeHvWe napameTpa nonagaeT B 3Ty 30Hy, npouecc
perynupoBaHns OTKMOYaeTCs, U COOTBETCTBEHHO AUCKPETHbIE BbIXOAbl TAKKe HaxoAsTCS B BbIKIMIOYEHHOM COCTOSHUM
(pucyHok 8.91.10,6). B Takom cnydae, npouecc perynupoBaHusi 6yaeT ocyllecTBNATbCA C HEGOMbLION CTaTUYECKOW
OLUMOKON, HO YMEHbLUAETCS U3HOC UCMONTHUTENBHOIO MexaH1u3ma.

Ha npaktuke 3HayeHue 30HbI HEeYYyBCTBUTEMNbHOCTU BbIOMpAKOT paBHbIM MOMOBMHE OTKIIOHEHUSA perynsaropa,
KOTOpOE MOXHO CYMTaTh AOMYCTMMbIM MO YCNOBUSIM 3KCnnyataumu. To ecTb, ecnv Npu perynupoBaHun TemnepaTtypbl C
3agaHuem 250 °C HopmanbHbIM CYMTAETCA OTKIIOHEHWe napameTpa oOT 3afjaHus Ha +6 °C, TO 3HayeHue 30HbI
HEeYyBCTBUTENBHOCTU BbIOMpaloT paBHbIM 3 °C.
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MpuHUKUN pa6oTbl hyHKLUMOHANBLHOro 6r10Ka

®yHKUMOHaNbHaa cxema nMmnynscHoro NMU-perynatopa ¢ paclUMpEHHON CXeMOW nepexofa Mexay pexunmamm
paboTel (PY/NY/KY) npeacraBneHa Ha pucyHke 8.91.11.

--------- ; 105 nQnt_SP16 SP.Ext;
21 SF.Rate 108 nMode 19 SPH |
_ - |T|158P _____ 205PL ] w [10SP
- i Ou
| 03 nStr
CodnTypel Manual
P12
Oindisp (| | iGemCom i [3FE RIS D ool (0nMode A o |07 Out
l 118 PV Rng: l L. 02nDir_ - I v 09 tCtr
Y 10 tMin
04 PV 00" .
& Inp PD H < —te~—1 1 e~ ¢11tDelay !
= |06 dUp
T Fesd @ |07 dDn
| Forward
1 2 e (28 {10z poz
1 Ma % £
j_?l"EQS PV Min | S CorV lt_SU_F_E._L_ ,,,,,,,,,,, [ "
126 F'V.Hyst' L 32 CorG ! | M-perynatop 2TFFV o
"""""" 4 33 CorH ! npegsapenns|, (28FF.G__ 29 Poz
: p = [Bcaaces i N I W—. < 0= 9101 diign
01 eMan| . L3 CorL ; = [02dlgc
' 03 dCas
02eloc| = |Ex Mode Max m 09 De|£a
- ]
03 eCas| @ {7 Min o |04 dMax
- |05 dwin

PucyHok 8.91.11 - @yHkyuoHanbHas cxema 6roka umnynscHozo NMU[-peaynsamopa ¢ pacluMpeHHOM CXeMou nepexoaa
mexay pexumamm pabotbl (PY/NY/KY)

3HayeHve perynupyemoro napameTpa noctynaeT Ha Bxog 01 PV 6noka v uHAMuMpyeTca Ha pucnnee
MAPAMETP. B napametpe 01 nDISP 3apaetcs Homep aucnnes perynsatopa. 3HadeHne 01 nDISP = 0 penaet
perynaTop HEBUAMMbBIM C NepeaHen naHenu.

Perynupyemein napameTp noctynaet Ha ysen CUIHAJIU3ALUA (5), roe onpepensieTcsl OTKMNOHEHUWE
perynmpyemoro napameTpa OT 3aJaHHOW TOYKM (AeBMauMOHHas curHanusaums). [JaHHbii ysen dhopMupyeT AUCKPETHbIE
curHansl dMIN 1 dMAX, koTopble nocTynatoT Ha Beixoabl 05 n 04 6noka PID_IMP_R(91). Kpome Toro, aaHHble curHanbl
HanpsMylo «NpuBA3aHbl» K COOTBETCTBYIOWMM CUrHaNbHbIM CBETOAMOAAM Ha MepedHen naHenu KOHTposfepa Bosne
mHgukaTtopa NMNAPAMETP.

Crnepgywowm ys3noMm B uUenu obpaboTku perynvpyemoro napametpa asnsietcs CYMMATOP (4), npuuem,
3HaYeHne perynmpyemMoro napameTtpa nocTynaeT Ha HEero Co 3HaKOM “+”.

Y3en dopmMupoBaHns 3afjaHus COCTOUT M3 HeCKonbkmx 6nokoB. 3agaHHOE 3HayeHue perynvpyemoro
napameTtpa (y3en SP (2)) orpaHuM4eHO MO MakCcuMymy U MUHUMYMYy napametpamu 19 SP_h n 20 SP_|. 3HadyeHne
3aJaHHOM TOuYKM perynstopa Haxogutcs B napameTpe 15 SP, koTopblii, nNpu HeobBXOAMMOCTW, MOXHO caenaTb
«CBA3aHHbIMY. [pn ncnonb3oBaHMKM BHELLHEW 3agaHHOM Todku (napameTtp 05 nQntSP = 2), ee 3HayeHne Heobxoaumo
3anucbiBaTh B napameTtp 16 SP_EXT (Takke cgoenaB ero «CBsidaHHbIM»). MapameTp 21 SP_r onpepensiet ckopocTb
M3MeHeHus 3agaHus (B TEXHNYECKMX eanHnuax 3a MuHyTy). C yana SP (2) curHan 3agaHHON TOYKM MNOCTYNaeT Ha BbIXOA
10 SP 6noka, a Takke — B y3en BALANCE (3).

Y3en BALANCE (3) otBedvaeT 3a 6Ge3ypapHoe (MnaBHOE) MEpEeKnioYeHne UMM U3MeHEeHWe 3aJaHHOW TOYKM.
Curnan c yana BALANCE (3) noctynaet Ha CYMMATOP (4) co 3Hakom “-”.

Ha Bbixoge cymmartopa copmuMpyeTcs CurHam paccornacoBaHusi Mexay perynupyembiM napameTpom U
3a[j@aHNEM B TEXHOIOTMYECKUX eauHULax: Emexes=PV-SP. 3T0T curHan macwrabupyetcs no wkane 0 — 100% (ysen
MACLWTABUPOBAHUE (6)) oTHocuTenbHO Avana3oHa wusmeHenuss PV, 3apaBaemoro B napametpe 18 PV_r.
HopmupoBaHHbIV CUrHamn paccornacoBaHUsa MOXHO MCMOMNb30BaThk B NPOrpaMMe nornb30BaTerns — OH NOAaEeTCs Ha BbIXOZ
09 DELTA 6rnoka PID_IMP_R(91).

HopmupoBaHHbIN curHan paccornacoBaHusi nocne ysna MACLUITABUPOBAHUE (6) noctynaet Ha y3en CONV
(7) maTemaTtnyeckoro npeobpasoBaHus.

Cnepytowmii y3en - DIR (8) - onpeaensieT HanpaBneHve AencTBus perynstopa (Bbibnpaetca napametpom 02
nDIR). lMpu obpatHom pewnictBumn perynartopa (02 nDIR = 0), paccornacoBaHue paccuuTbiBaeTca no copmyne

E=-(PV-SP).
Mpu npsimom pgenctBum perynatopa (02 nDIR = 1), paccornacoBaHve paccyuTbiBaeTca no copmyne
E=PV-SP.
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Tawke ecTb BO3MOXHOCTb MCMOMNb3oBaHus koppekuun (ysen CORR (9)) ynpaBnsiemoro curHana no
AononHuTenbHoMy napameTtpy. CurHan paccornacosaHus Eg,, nocne 6noka DIR (8) cymmupyeTcs co 3HajdeHuem

Koppekuum (8.91.13):

E=Ep, +(COR_G-VAL o Joorh (8.91.1)

COR_|

C cbopmynbl BUAHO, YTO BAWSHWE Ha paccorfacoBaHue, a COOTBETCTBEHHO U Ha perynvpoBaHue, 3aBucuT ot
koaddumumeHTa ycunenwns 32 COR_G. Yem 6Gonblie koahUUMEHT ycuneHusi, Tem Oonblue BnusiHWE CcurHana
KOpPEKLUMM Ha curHan paccornacosaHusi, 1 Haobopor.

Oanee curHan npoxogut 4epe3 ysen DB (11) «3oHa HedyBCTBUTENbLHOCTWM». HacTpowiku atoro 6noka
npoussoasTca napameTpom 35 FB.

CneaylowiMM WaroM curHan paccorfnacoBaHus nonagaet Ha 6nok MWA-perynuposanusa PID (12). MNMAA-
perynsaTop nocTpoeH Takum obpasom, YTo B npouecce paboTbl B KaxAbll MOMEHT BpeMeHu t Ha Bbixode perynstopa
6ynet cdopmuposaTbes BosgevnicTeme Y(f) B 3aBUCMMOCTM OT BXOAHOro curHana perynstopa E(t) (paccornmacosanus
mMexay BXoAHbIM napameTpom PV 1 3agaHuem perynatopa SP).

3aBMCMMOCTb MexAy BXOAHbIM curHanom perynatopa E(t) u BbixogHbiM Y(t) onpepenseT nepegatoyHas
dyHKUMS perynaTopa. Anroputm npeobpas3oBaHns COOAEPXKUT TpU CoCTaBnsaloWwune perynatopa: nponopumoHansHas (M-
cocTasnsowas), uHterpansHas (U-coctaensowas) n auddepeHumansHas ([-coctasnsiowas).

C BbIxoga 6noka curHan noctynaet Ha CYMMATOP (14). K cymmaTopy Takke nogxogauT curHan npeasapeHus
y3na FEED FORWARD (13). Ytobbl B 6noke MNO-umnynbcHOro perynstopa NosBUNCs BXoA NpeaBapeHus, napameTtp
27 FF_V HyxHoO caenaTtb «CBA3aHHbIM». CurHan ¢ 3Toro Bxoga ycunueaeTtcs/ocnabnserca koadpdrumeHToM yeuneHms
npeasapeHus K., 3agaHHbIM B napameTpe 28 FF_G, orpaHuMunsBaeTcs ycTaBkaMmu, 3afaHHbIMK B napameTtpax 29 FF_h

n 30 FF_| n nopgaetca Ha cymmatop. [dpyrumu cnoBamu, BbixogHoWn curHan c MW[-perynatopa cymmupyeTcsa C
BbIXOAHbLIM curHanom [-perynatopa kaHana npeagapeHus (pucyHok 8.91.12).

> Kp

E (paccornacosaHue)
L Tn
Ta

CvrHan npefsapeHus
peasap Kff

PucyHok 8.91.12 — @yHKyuoHarnbHasi cxema ¢hopmuposaHusi 8bixoda NNN[-peaynsamopa ¢ npedsapeHuem

[anee perynupylowuii curHan npoxoaut 4epe3 OnMoOK YCTaHOBKM Ha BbIxoge perynsatopa 6Ge3onacHoro
3HaveHuss BosgenctBuss TRACK (15). Ecnm komaHga Ha ycTaHOBKY ©e30MmacHOro MONiOXEeHWst OTCYTCTBYET, TO
pPEerynupyoLLmMin CUrHan npoxoamTt 4depe3 3ToT O6nok 6e3 uameHeHwun. CurHanm KOmMaHAbl Ha YCTaHOBKYy 6Ge3onacHoro
nonoxeHus 3aBoantcsa Ha Bxog npm(07), ons vero napameTp 07 dTRK HyxHO caenaTtb «CBSi3aHHbIMY.

MoToM curHan npoxoauT Yepes 6rok BeiGopa pexuma poboTsl perynatopa MODE (17) (PYYHOW / ABTOMAT).
Bbibop pexuma paboTbl perynsatopa MOXeT OCYLeCTBMATbCA 3-Ms cnocobamu: C nepegHen naHenu KOHTPonnepa;
3apgaBatbcsa napametpom 08 nMODE; onpenensatcs curHanamm Ha COOTBETCTBYHOLLMX Bxogax o6noka (07 eMAN, 02
eLOC n 03 eCAS, cm. Tabnmuy 10.2). B nocnegHem criyyae B pabote perynatopa OyaeT 3agenctBoBaH 6mnok Beibopa
pexvma EX_MODE (20).

B aBTomartuueckom pexume poboTbl perynupylowmii curdan MUO-perynatopa ynpaensieT AMCKPETHbIMU
curHanamu, a B py4HoM pexume ynpasneHue OCyLLeCTBMNSEeTCa C nepeaHen naHenu npnbopa unu no nHtepdency. Ecnn
ynpaBneHue OCyLLECTBMSIETCS N0 UHTEPENCY, TO 3Ha4YeHne nepemerteHns VIM 3anucbiBaeTcs B napameTp 17 OUT.

MocnegHum 3seHoM MNO-umnynbcHOro perynsatopa sIBNSETCA MMMYINbCHbIM NpeobpasoBaTens PULSE (18),
KoTopbIv no Beixogy MNMUI-perynatopa copmupyeT nmnyrnbcHble curHansl «BOJIbLUE» - «MEHBLUE».
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CurHanbl «BOJIbLWE» - «MEHbBLUE» mnayt Ha Bbixogbl 6noka 06 dUP u 07 dDN, a Takke nocTynailoT Ha
BHYTpeHHUI uHTerpatop INTEGR (19), koTopbli hOpMUPYET MHTErPUPOBaAHHOE (PacCYUTaHHOE) 3Ha4YeHne NMONOXeHUS
MCMNONHUTENbHOIro MexaHn3ma. ATO 3Ha4YeHue BbIBOAUTCA Ha nepegHen naHenu B aucnnee BUXI, noctynaeT Ha Bbixop,
08 POZ, a Takke MOXeT ObITb UCMONb30BAHO Ha BEPXHEM YPOBHE C napameTpa 22 POZ. Ecnu ucnonb3yeTcst BHELLUHAS
obpaTtHas cBa3b, TO NnapameTp 22 POZ HyxHO caenaTb «CBA3aHHbIM» M Ha Bxod nNpM(22) nogaTtb CUrHam oT AaTyuka
NOMNOXEHWS UCTONMHUTENBHOrO MexaHnama. Npu aTtom Ha gucnnee BUXIO 6ynet uHaMuMpoBaThCa peanbHoOe 3HayeHue

NMOoNOoXeHna NCNONMHUTENbHOIo MexaHunama.

Mpumep npumeHeHus

Honyctnm, ecTb abCTpakTHbIA TexHornormyeckunm npouecc. Boagy B emkocTu Heobxooumo Harpetb U
noaaepxveath Npu onpegeneHHon temnepartype. [ng Harpeea BOAbI UCMONb3yeTCs ra3oBas ropernka, Haxosiascs
NoA eMKOCTbI0. VIHTEHCMBHOCTbL FOPEHUs perynupyeTcs knanaHoMm nodaudum rasa. Ha pucyHke 8.91.13 nokasaHo, kak 3To
MOXeT BbITb OpraHM30BaHO Npy NoMoLm nmnynecHoro NMN-perynmpoBaHus.

BbiGop perkuma
paboTbl perynatopa

Tpebyemoe 3HauyeHune

YnpaensaoLwwmnii curHan

| | | i | | | | 1 | .E | 1

PucyHok 8.91.13 — lNpumeHeHue umnynscHoeo MNN-peaynsmopa
C pacwupeHHoU cxemol nepexoda mexdy pexumamu pabomsi (PY/ITY/KY)

Ha pucyHke 8.91.14 n3dobpaxeHa peanusauus npumepa Ha OCHoBe (yHKUMOHanbHoro 6roka PID_IMP(62)
koHTponepa MNK-51. 3HaueHnsa cBOMCTB GrOKOB AaHHON NporpaMMbl NpuBeAeHbl Ha pucyHkax 8.91.15 — 8.91.20. FBD-
dann npumMepa nporpaMmbl OOCTYNEeH Ang ckauvMBaHus ¢ odumumansHoro canta npegnpustua MUKPOJT

(Impuls_PID_IMP_R.zip).

Beibop pexuma Curnan "Bonblue” Ha MCNONHUTENBHBIR
aboTel perynatopa i
p Perynarop: i NmnynscHbiit perynatop MEXaHU3M
PID_IMP_R(91) 1 DOT(09) 7
AN 1 nOUT=1
puofsis [l —=g
PR ks nsTR=0 2 (222 <zl
€LOC 02 [05 6CAS_En=1 [amax
5 NCNV* P

o [12T=002000
Bu{19) 19 113 TD~000100
4 1

15 5P=30

3HaueHune Temneparypsl Curnan "MeHblue" Ha MCNONHUTENLHBIN
MeXaHU3M

(c aarunka)
DOT(09) 8

Ycraeka Ha 3afaHne e o1 I
perynaTopy s

PucyHok 8.91.14 — Peanusauusi umnynbcHoeo M/[-peaynamopa
C pacwupeHHoUl cxemol nepexoda mexdy pexxumamu pabomsi (PY/ITY/KY)
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r N
Mapamerpsl 6n0xa &J
lapamempe! anzobnoka | bazoBbiii agpec 6nioka| 0 MopsiakoBbiii Homep| 5
Homep  Ludp HassaHue 3HaqeHne CBa3aHbIi N-p
1 nINP Homep Bx0aa 1.000
2 nTYPE  Tun aHanorosoro Bx0Aa 0.000
3 LT BpeMeHHan NOCTOAHHARA SKCNOHeHWanbH. .. 0:00:00.1
4 BIAS Cmewenne (H.Nn. Ucn, AnA KoMneHcawm s ... 0.000
5 OUT.h  Llkana BbIX0AHOro curHana (BepxHsa rpa...  100.000
6 ouT.l LKana BbIXOAHOro curHana (HiwkHsaa rpa... 0,000
7 MAX YcTaBKa cMrHanMsaLm AoCTiokeHua Bxo...  100.000
8 MIN YcTaBKa cMrHanMsaLmm AocTiokeHua Bxo...  0.000
9 HYS TUcTepesuc arHanusauwm 0.000
10 IN_H NapameTp kanbposKu 0.000
11 IN_L NapameTp kanubposkyu 0.000
12 PV 3HaueHne napaMeTpa, noaasaeMoro Ha s...  0.000
s HELP ” OK J
71 fix [
&

PucyHok 8.91.15 - lMapamempsi 610ka AIN(05)

.
Mapametpsl 6noka ﬁ
lMapamempei anzo6noka | b i agpec 6noka 0 Mops, it Homep| 6
Homep LWndp Hassanue 3HaveHue Cea3aHblit N-p
1 SP 3HaueHue yCTaBKu 50.000
= HELP OK
V| fix [ ] [ ‘
& =

PucyHok 8.91.16 - lNapamempsi 6r1oka SP(53)

-

Mapametpst 6roka I\ibj

[Mapamempsi an2o6noka | bazosbiii agpec 6noka 0 Mop it Homep| 7

Homep  LLndp Hassanue 3HaqeHne Css3aHbiit N-p

1 nOUT HoMep anckpeTHOro Bbixoaa 1.000
. HELP I OK J

/| fix [ ]

&

PucyHok 8.91.17 - lNapamemps! 6rioka DOT1(09)

r ™
MNapamertpsl 610ka [d_hj
llapamempei anzobnoka | bazosbiif anpec 6noka 0 Mop it Homep| 8
Homep Lmudp  HassaHue SHaueHmne CBS3aHbI N-p
1 nOUT  HoMep AMCKPETHOrO BLIXOAa 2.000
= HELP oK
/! fix [ ” ]

@ —

PucyHok 8.91.18 - lNapamempesl 6rioka DOT2(09)
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r = n
Mapametpsl 6aoka @
lapamempei anzobnoka | basosbii agpec 6noka 0 Mopsaakosbiii Homep| 1
Homep lndp  HassaHme 3Hauete CasizaHbit np
1 nDisp Homep aucnnes 1.000
2 nDIR HanpasneHue AeiCTBMA perynaTopa 0.000
3 nSTR CTpyKTypa perynstopa(napanenshbiid, n...  0.000
4 nTYPE  Tun perynsitopa: 0-6es OC, 1< aaTumkoM... 0.000
5 dCAS... Paspewerwe paboTel 5 pexume KY, 0" -3...  1.000
6 nCNV  Tun npeofipasosatis 0.000
7 dTRK KomMarHaa ycTaHoBKM Ha Boixoae perynat...  0.000
8 nNMODE  Pexum paboTel 1.000
9 Tetrl Bpema mexaHusMa 0:01:00.0
10 Tmin MUHUMaNbHER ANMTENBHOCTD MMNYNbCa 0:00:03.0
1 Tdly 3anepKKa MEXAY BKOYEHNAMA 0:00:05.0
12 b BpeMA MHTErPUpOBaHIA 0:02:00.0
13 ™ Bpems audepeHLIposaHIa 0:00:10.0
Il 14 KP KosthduueHT yonerus 1,000
15 SP 3apnarne 50.000 CBA3EHBI N-D.
16 SP_EXT Brewnee 3aaaHune 0.000
17 out Boixoa perynstopa 0.000
18 PV_r AnanasoH BXOAHOrO curHana 100.000
19 SP_h  Bepxree orpanuHeHye 3aaaHus 100,000
20 sP_| HinkHee orpaHuyeHme 3anaHna 0.000
21 SP_r CKOPOCTb M3MEHEHMA 33A3HUA 90.000
22 poz MonoxeHue MexaHusma 0.000
| 23 TRK_V  3Hauqenue GesonacHoro sosaeiicTsus 0.000
24 MAX CurHanusaums MAX napameTpa 100.000
25 MIN Curnanusaums MIN napameTpa 0.000
% HYS THCTEPE3HC CHHANM3ALYM NapaMETPa 0.000 |
27 FF_V Bxoa 6noka npeasaperns 0.000 ‘
28 FF_G Yaanenne KaHana npeasapeHns 0.000
29 FF_h  Bepxree orpanuyeHie npeasaperis 0.000
30 FF_l HitKHEE OrpaHuyeHie NpensapeHis 0.000
31 COR_V  Bxoa KaHana KoppeKLym 0.000
32 COR_G  YoineHue KaHana KoppeKLym 0.000
33 COR_h  Bepxree orpaHi4eHIe KaHana KoppeKLym 0.000
34 COR_|  HibkHee orpaHideHie KaHana KOppeKLymM 0.000
35 FB DB MepTsan s0Ha 0.000
|
HELP OK N

PucyHok 8.91.19 - lNapamempe! 6rioka PID_IMP_R(91)

r S
Mapamerpsi 61oKka =)

D)

lMapamempe! anzobnoka | bazoBblit agpec 6noka MopagKoBbiii HOMep

Homep Ludp  HassaHue 3HaueHne CBAa3aHbil N-p
1 nINP Homep dusi4eckoro sxona 1.000
2 LT MuHuMansHas AnuTensHoCTL uMnyneca (... 0:00:00.0

V| fix l

Napamerpsi 6r0xa [

N(06
DIN(06)

3
Homep Lupp  Hassanue 3Hauerie Cesi3aHbIi NP
1 nINP  Homep dwsmueckoro sxona 2,000
2 LT MuHIMANbHAA ANMTENbHOCTL MMnynbea (... 0:00:00.0

7l fix HELP OK

r .
Mapawerpsi 6noxa =

DIN(06
DIN(06)

MopaakoBblii HOMEep 4

Homep Ludp  Hassarme 3HaueHne CesisaHbit n-p
1 nINP Homep dmsuyeckoro sxona 3.000
2 LT MuHUMansHas ANMTENbHOCTL uMnynbea (... 0:00:00.0

7 fix HELP OK

PucyHok 8.91.20 - lNapamempsi 6r10koe DIN(06)
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Mpumep npumeHenus (%\Microl\Alfa 2.0\examples\fbd_91.fbx)
lMocmaHoeka 3adayqu: Heobxogmmo opraHusoBatb [MAO-umnynbcHoe perynvpoBaHuMe, C BO3MOXHOCTbIO
nepekrnoveHns pexmnma paboTbl OT BHELLHNX AUCKPETHbLIX 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.
UmnynecHeit 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 - Npumep ucnonb3oeaHus 6rioka PID_R (91)

MpuMeyaHue: pyHKLUMOHaNbHbLIN GNoK Ao6aBneH HaYMHas ¢ Bepcuu npownekmn 51.65.
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8.93 COR_S(93) - KoppekTop cTtatnueckum

HasHauenue
PyHKLUMOHanNbHbIN 610K (prcyHok 8.93.1) npumeHseTca AN CTaTM4ecKon KOppeKkUmMn napameTpos.

01 Inp1

RN . 12 Cor H
10 NFunc_Out; 13.Cor L
L ) o | 01dCor
e @9_ Fx) (— Gain | /" | yai Yy
___________________ +7
__________ 1 09 nFuncd ... o4 CorH1 31 Car Gain': 01 dCor_Dis;
46 COR.SP l """ 43 Cor_Gaing' 45 Cor L1 p 11307 tain | ‘14 Cor_Rate!
_____ el e
08 Inpd

= A_F[x}_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 | Obo3HauyeHue 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 | nFUNC1 0-5 0 PyHKUMA npeobpasoBaHmsa curHana:
03 | nFUNC2 0-5 0 0-- y=x
04 | nFUNC3 0-5 0 1 y=SQRT(X)
05 | nFUNC4 0-5 0 _
06 | nFUNC5 0-5 0 2 - y=logX
07_| nFUNC6 0-5 0 3~ 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 BellecTBeHHOe 1 YcuneHue 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 BellectBeHHOE 1 Ycunenue curHana
16 | COR_H1 BeluecTtBeHHoe 100 OrpaHunyenune curHana (max)
17 | COR_L1 BeliecTtBeHHOE 0 OrpaHnyeHve curHana (min)
18 | COR SP1 BeulectBeHHoe 0 Touka koppekumnn
................ BellecTtBeHHOE
43 | COR GAIN8 BeuwiectseHHoe 1 Ycunenuve 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 BellecTtBeHHoe Bbixop, 6noka

Mpumep npumeHenus (%\Microl\Alfa 2.0\examples\fbd_93.fbx)
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lMocmaHoeka 3adayu: Heobxooumo BLIBECTW CTaTUHECKYHD KOPPEKLMI0 BXOAHbLIX CUrHaroB Ha MnepenHIo
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) - KoppeKkTop AMHaAMUYeCKUM

HasHauveHue
PyHKLUMOHanNbHbIN 610K (prcyHokK 8.94.1) npumeHseTcs AMHaMNYECKON KOppeKLnm napameTpos.

c02nFunct ¢ 16 Cor HY1
ftoeo l """ 15 Cor_Gain1:17 Cor L1 __
ompt ol 1 — -
n
A A—le}—(}ain—/—
S . A2 Cor H
A0NFne 0wt 43 coy
. 4 o | 01dCor
........................................ Zéz)— Fo [ Gain | /" | f o | oz out
,,,,,,,,,,,,,,,,,,, +3 ¥ N S
109nFuncd | 37 Cor H1 i1 Car Gain® 101 dCor_Dis
l """ 36 Cur_GainS::_3_B_%D_|"I__]_ ‘ p 11100 Lam 114.Cor_Rate
et
08 Inp8
Pl e A_le}_ﬁain_/_

PucyHok 8.94.1 - ®yHKyuoHarnbHas cxema brioka «koppekmop OuHamudeckuti» COR_D(94)

OnucaHune dyHKLMOHaNbLHOro 6noka

Bxoapl, napameTphbl 1 BbIxoAbl 6rioka npeacTasneHbl B Tabnuue 8.94.1.

Tabnuua 8.94.1

Bxogbl — napameTpbl — BbIXoAbl
No | O6o3Ha4eHue Owana3oH 3Ha4yeHue no HasHa4yeHue
3Ha4YeHuUn yMOJ4aHuio
Bxoabl
01 | INP1 BeulecTtBeHHoOe Bxop 6noka
02 | INP2 BeulectBeHHoe Bxop 6noka
08 | INP8 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
04 | nFUNC3 0-5 0 1 y=SQRT(X)
05 | nFUNC4 0-5 0 2 v=loaX
06 | nFUNC5 0-5 0 y=log
07_| nFUNC6 0-5 0 3- vy
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 BelyecTBeHHoe 1 Ycunexuve curHana
12 | COR H BelecTBeHHoe 100 OrpaHuyexune curHana (max)
13 | COR L BeulecTtBeHHOE 0 OrpaHnyeHue curHana (min)
14 | COR_RATE BewectBeHHOE 0 MakcumanbHas cKopoCTb N3MEHEHUS BLIXOOHOMO
curHana
15 | COR_GAIN1 BeluecTtBeHHoe 1 Ycunexue curHana
16 | COR_H1 BeliecTtBeHHOE 100 OrpaHnyeHuve curHana (max)
17 | COR_L1 BelecTtBeHHOE 0 OrpaHnyeHue curHana (min)
36 | COR GAINS BelecTtBeHHOE 1 Ycunenuve curHana
37 | COR_H8 BeluecTtBeHHoe 100 OrpaHuyenmne curHana (max)
38 | COR L8 BellecTBeHHOE 0 OrpaHnyeHve curHana (min)
Bbixoabl
01 | dCOR 0/1 CocTtosiHne bnoka koppekTopa (=1-paboTtaerT).
02 | OUT BeulecTtBeHHoOe Bbixon, 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_94.fbx)
lMocmaHoeka 3adaqu: HeobGxoaAMMO BbIBECTUM AMHAMWYECKYID KOPPEKUMIO BXOLHbIX CUrHaroB Ha MNepenHio

naHesnb 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

®yHKUMOHaNbHbIN 6ok (pucyHok 8.95.1) npeaHasHadveH Ans noctpoeHust koHTypos [MUO-perynvpoBaHus ¢
MCMNOMb30BaHNEM aHarnoroBblX NCMOMHUTENbHBLIX MEXaHN3MOB.

[p_PiD(95) 1

01 nDIZF=0. a1 | drasn
02 nOIF=0. oz aoc
03 nETR=0. 03[ drax
04 1T¥PE.SP=0, Frar,
05 NONT_3Pe0. | e
5 [G0T_delr
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 FP=0. 11 [o_FF
13 SP.exk=0, 12 [Zp

14 OLT=0. 15 [EF

15 P rg=0. =t

=
PucyHok 8.95.1 - ®yHkyuoHarnbHbIl 610k D_PID(95)

®dyHkumoHaneHein  6nok D_PID(95) BbinonHaeT  dyHKumMm  HacTpauBaemoro  [NM[-perynatopa c
[OMNOMHNTENbHBIMY BO3MOXHOCTAMM, TAKUMU Kak:
1. dopmunpoBaHue Ha BbixoAe perynsatopa 6e3onacHoro Bo3gencTBns No BHELLHEN KOMaHAE;
2. 4 pexvmMa paboThbl:

. PYYHOW — ynpaBneHue C nepegHen naHenu;

. nokanbeHbIN — ynpaenenue MUO-perynatopom ¢ BHYTPEHHUM 3adaHueM;

. KackagHblvi - ynpasnexue MUNO-perynaTtopoM ¢ BHELWHUM 3ajaHveM Unu 3agaHneM OT NporpaMMHOro
3agjaTuyvika;

= cnefdwni — OCTaHOBKa perynstopa C aBTOMaTUYECKUM CReXEeHUMEeM 3a 3HadeHueM Bbixoda Groka

Ansa nocnegyoLuero 6esygapHOro nepexoga B Apyron pexvm paboTsl;
3. PyHKUMA NpeaBapeHns yNpasnsioLwero BO34eNCTBUSA perynsaropa;
4. DyHKUMA KOPPEKUMU CUrHana paccoriiacoBaHus perynsaropa.
5. Crpyktypa yHKuMoHanbHoro 6noka D_PID(95) no3sBongeT uWcnonb3oBaTb HECKONbKO Takux  OrOKOB,
3aEeMCTBOBaHHbIX ANA YNpaBneHWs OOHWM KOHTYpoM. CTPYKTYpy KOHTypa MOXHO HapawuMBaTb KakK «B AOJMHY»
(kackagHOe W MHOrokackafHoe perynupoBaHWe), Tak W «B LUMPWUHY» (COCTaBneHWe napannenbHbIX KOHTYpOB
perynupoBaHus, Korga, K npuMepy, U3mepuTenbHbIV NapameTp OAMH, a Perynupylolmx OpraHoB — [Ba: B OCHOBHON
nvHUK 1 B GannacHon).
6. B cTpykType perynstopa npucyTCTBYeT cneuunanbHbin A-6noK, KOTOpbIN MO onpedenieHHOMY 3aKOHY KOppekTupyeT
3afaHHylo Touky, obecrneumBas Tem cambiM 6e3ygapHOCTb MEpexofdoB Ha Apyrylo 3afdaHHylo TOuky noboro w3
perynstopoB B Kackage (a He Tonbko MASTER-perynsitopa B OOblYHbIX CXeMax) W, Kpome TOro, noBbilaeT
YCTOMYMBOCTb CUCTEMBI B LIENOM.
7. Hanunune HenuHenHoOW oTpuuaTtensHOM uenu obpaTtHom cBa3n Mexgy perynatopamu (FB, FeedBack). Ona
obecneymBaeT 3HauMTENbHOE YBENUYEHWEe 3amnaca YCTOMYMBOCTM CUCTEMbI, @ TaKke YMpowaeT ee HaCTPOWKy.
OtpabatbiBass obpaTHyto CBA3b, perynaTopbl OyayT camu cebs KOHTPONMpoBaTb B Criydyae BO3HWKHOBEHMM GONbLUMX
3HaAYEeHU paccornacoBaHus.
8. Hannune HeobGxoauMbIX BXOAOB M BbIXOAOB 0OpaTHOM CBA3WM (PYHKUMOHAmbHbLIX GrOKOB MO3BOMSET NOCTPOUTbL Ha
6a3e Heckonbkmx D_PID(95) MHOrocBa3HbIA perynaTop.

Bnok ocywectenaetr [WO-anroputm obpabotkm BxogHoro curHana. KomnoweHwtsl M-, WU- wn [
npegHasHayeHHble AnA  o06paboTkM BXOQHOrO cwurHama, MoryT OblTb aKTVBM3WPOBAaHbI WNW  BbIKIIOYEHbI B
MHAMBMAYanbHOM nopsigke. ATo no3BongaeT koHdurypuposaTs [1-, MU-, MO- v NUNO-perynatopsl.

MapameTpbl hyHKUMOHanNbLHOro 6noka
Bxoabl, napameTpbl 1 Bbixodbl 6ri0ka NpeacTasneHbl B Tabnmue 8.95.1.

Tabnuua 8.95.1

Bxoabl — napameTpbl — BbiXxoAbl
No | Ob6o3HauyeHue 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-o6patHbIi, 1-NpsMoN)
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MpogomkeHne Tabnumupl 8.95.1

03 | nSTR 0/1 0 Cr1pykTypa perynatopa (0-napanenbHbii, 1-cMeLlaHbIin)
04 | nTYPE SP 0/1 0 Twun BHewHero 3aganus. 0-anHammnyeckoe, 1-
— CTaTU4ecKoe.
05 | SP.Q 1,2 0 1 — BHYTPEHHSAA 3aaHHas TOYKa;
- 2 — BHYTPEHHsIS / BHELLHASA 3aaHHas To4ka
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 BbIXxoAe perynsatopa
07 | dTRK 0/1 0 6e3onacHoro 3HayeHusi Bo3gencTaums (napameTp 21
TRK_VAL)
08 | nMODE 0,1,3 0 Pexwnm 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 BellecTBeHHOe 0 OrpaHuyeHne curHana Koppekumm (BepxHee)
32 | COR_L BeliecTtBeHHOE 0 OrpaHnyeHve curHana Kkoppekuum (HmxHee)
33 | FB BeulecTtBeHHoOEe 0 Ob6paTHasi cBA3b
Bbixoabl
01 | dMAN 0/1 CocTosiHue perynaTopa
02 | dLOC 0/1 Mcnonb3yemasi 3agaHHas To4ka
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 BeluecTtBeHHoe Bbixog yHKUMoHaneHoro 6noka
07 | OUT_FB BeluecTtBeHHoe 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 01

nDISP 3afjaeT Homep Aucnnes perynsitopa. MakcMmanbHOe KOJIMYECTBO UCMOMNb3yeMbIX B

nporpamme koHTpornnepa perynstopoB (ML - aHanoroebix, MW - umnynbcHelx, MWL - kackagHblX a Takke genbTa-
perynatopoB) — 9. Kaxabln perynstop OOIMKEH MMETb CBOW YHUKanbHbIA HOMEpP, MO KOTOpoMy OyaeT nmpousBoauTcH
naeHTndukaunsi perynaTopoB Ha nNepeaHen naHenu KoHTpornepa (aucnnen Ne).
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MapameTp 02 nDIR onpenensieT HanpaeneHve genctBus perynatopa. MNpu obpaTHoOM AeCTBUM perynsitopa
(02 nDIR = 0) paccornacoBaHue paccunTbiBaeTcs No hopmMyne g = PV — sP). Bbixog perynsitopa byaeT ysennumsarbcs,
ecnu perynupyembin napameTtp bygeT mMeHblue 3aAaHus, U HAaobopOT, YMeHbLUaTbCH, €CNKN perynupyemblin napameTp
Oynet 6onblue 3agaHns (8.95.1):

02 nDIR = 0: PV<SP=OUTT
PV > SP = OUT { R

Mpn npsmom pevicteum perynatopa (02 nDIR = 1), paccormacoBaHWe paccuuTbiBaeTcs no dopmyne
E =PV —SP. Buixog perynatopa 6yaeTt yBenuuuaTbCH, €Cnu perynupyemMblin napametp 6yaet Gonblue 3agaHus, K
HaobopoT, yMeHbLIaTbCH, eChN perynmpyemeln napameTp byget meHbLue 3aganns (8.95.2):

02 nDIR = 1: PV>SP30UTT
PV <SP = OUT { (8.95.2)

MapameTp 03 NSTR onpegenseT CTPYKTYpy perynatopa:

1. 03 nSTR = 0 — napannenbHas;

2. 03 nSTR = 1 — cmeluaHHas.

Anroputmuyeckne cxembl MUO-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 [M1[-peaynsmopa.
PucyHok 8.95.2 — Cmpykmypsi [N [J-peeynsmopa

CornacHo pucyHka 8.95.2, ans napannernbHOn CTPYKTYpbl perynsatopa nepegaToyHast yHKUMS MMeEET BUA:

1t dE(t) (8.95.3)
Yt)=K -E@t)+— [E(t)dt+T, ——, o
(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 uHTerpmpoBaHus 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 nepefaTodHbIM yHKUMAM aHanorosebix MNA-perynatopos. B
perynatopax koHTponnepa MUK-51 ncnonbaytoTtca npnbnumkeHHslie dopMyrbl pacyeTa nepeaaToyHbIX MYHKLUA B CBA3N
¢ Tem, yto MUK-51 asnsaetcsa uudposbiM ycTponcTBoM. COOTBETCTBEHHO, pacyeT MHTerpansHou n auddepeHunansHon
COCTaBMALMX BbINOMHAETCH YMCIOBbIMA MeTodamu (C BbICOKOW TOYHOCTbIO) C MOMPaBKOM Ha AWCKPETU3aumio BO
BPEMEHW 3Ha4YeHns paccornacosaHus. Takum obpasom, nepedaTodHas dyHkums MUO-perynatopa Ana napannensbHon
CTPYKTYpbl umeeT Buf, (8.95.5):

(8.95.5

Y, =K, E + LY E -at+ Td A5
PTG At

ONsi CMEeLLaHHOW CTPYKTYpbl perynatopa nepegatodHast pyHkumsa nveet sug (8.95.6):

K Q& .
Y, =K, -E +2>E -At+Td AE, (8.95.6

T 5 At
roe: K 0~ KO3 PMLUMEHT NpOonopuUNOHaNbLHOCTK perynatopa (napametp 11 Kp);

Ti — BpeMs nHTerpnpoBaHus perynatopa (napametp 09 TI);

Td — BpeMs anddepeHumpoBaHus perynatopa (napametp 10 TD).

Ei — pasHOCTb MexXay 3ajaHneM perynsatopa u TeKyLMM 3HavyeHneM Ti KOHTPONMpPyeMOol BENNYNHDI;
AEi - pasHOCTb MexXAy ABYMS COCEAHUMMW 3HAYEHNAMU Ei n Ei_1;

At - Bpems mMexay ABYMS coceHUMU U3MEPEHUSIMM Ti " Ti_1 :

n
Z Ei -HaKonneHHada nHTerpanbHaa cymma paccornacoBaHui.
i=0

MapameTp 04 nTYPE.SP oTtBevaeT 3a pyHKUnoHMpoBaHue aenbTa-6noka MQ-perynstopa (0 — BkntoyeH, 1 -
BblkMoveH). [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-6nok (napametp 04
NTYPE.SP = 0), Ha BbIxoge KOTOporo oopMmpyeTcs 3Ha4YeHre NpupocTa M3MEHEHNS BHELLHEro 3afaHus.

MapameTp 05 NQNT_SP oTBeYaeT 3a KONM4eCTBO UCMONb3yeMblX 3aaHui:

1 — BHYTPEHHSAA 3a4aHHas ToYKa;

2 — BHYTPEHHSS / BHELIHAS 3adaHHas ToYka.

Mpu BbIGope 05 NQNT_SP = 1, perynstop 6yanet pabotaTtb TONbKO B ABYX PEXUMMAX: PyYyHOU PexXum —
ynpaBneHne BbIXOOOM BPYYHYIO C MepedHen naHernu KOHTpomnmnepa knasuwamu “Gonblie’-“meHblue” unm ¢ BepxXHero
ypoBHs (IMK) v r1okanbHbIl pexum — ynpasnexue MNNO-perynsaTopom ¢ BHYTPEHHUM 3aaHMEM.

Mpn 05 NQNT_SP = 2 perynatop MoxeT paboTtatsb eLle B TpeTbeM pexmume — KACKAOHOM.

NapameTpom 06 nConv BbIGYpaeTcs OAMH U3 LECTU TUMOB MaTeMaTU4eckoro NpeobpasoBaHus:
1. Eg.x =E: (3Havenue 06 nConv = 0)

2. Egyx = |E| ; (3HayeHune 06 nConv = 1)
3. Egux = logE; (sHaueHune 06 nConv = 2)
4. Eguix :eE ; (3HaveHue 06 nConv = 3)
5. Eguix = E2; (3HaueHune 06 nConv = 4)

6. E

1
_— E (3HauyeHmne 06 nConv = 5)

Mpu BLIGOpe NapameTtpa 06 nConv = 0 (Eg, = E) curHan paccornacosaHusi npoxoauT yepes aToT 6nok 6e3

nameHeHnsa (pucyHok 8.95.3). Ecnin BbibpaHHbIi napametpa 06 nConv = 1, To Ha Bbixoge Gnoka mony4um curHan,
npeactaBneHHbli Ha pucyHke 8.95.4. B 3TOM crnydae, nNpuM ManoMm paccornacoBaHWW  BbIXOAHOW CUrHan
paccornacoBaHus byaet 6onblue, Yyem BxogHoW. Takum obpasom, perynstop 6yaeT ObicTpee pearvpoBaTb NpW Marnbix
3HaYeHUsIX paccornacoBaHvs. Ho npu 60MblIMX 3HAYEHUSIX PACcCOrnacoBaHWSA BbIXOAHOW CUrHam paccornacoBaHus
OyneT 3HauMTENbHO MeEHblUe BXOAHOro, MO3TOMYy perynatop OyaeT meaneHHee pearvpoBaTtb, YEM MPU MMHEWHOM
npeobpasoBaHun. O6paTHbIN 3akoH byaeT Ans 06 nConv = 4. [pu ManoM paccorfacoBaHWn BbIXOAHON curHan broka
«Tun npeobpasoBaHusa» BygeT MeHblue OT BXOAHOrO CurHana, notomy perynstop 6yger meadneHHee perynvpoBaTth.
Ecnun 3HayeHne paccornacosaHus 6yaet 6onblue, k npumepy, 1% oT Anana3oHa uaMepeHusi, TO BbIXOAHOW napameTp
O6yoeT 3HaunTenbHO Gomnblue BXOAHOro, NOTOMY perynupoBaHve OyaeT npoucxoauTb ObicTpee, YeM Npu FIMHENHOM
npeobpasoBaHum.
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-10 B 0 5 10

-0

E..=E

BbIX

PucyHok 8.95.3 — Npaghuk obpabomku cueHara paccoanacoeaHusi

=E (nokasaHo ans cpaBHeHust C doyHkumen E_ = /‘E‘ )

ym————- -E

BbIX

PucyHok 8.95.4 — paghuk 06pabomku cueHasa paccoanacoeaHusi

MapameTp 07 dTRK oTBevaeT 3a yCTaHOBKY Ha Bbixoge perynsitopa 6esonacHoro Bosgenctsus. B cniyyae
BO3MOXHbIX aBapuWHbIX UMW HeWTaTHbIX cuTyauun, komaHaa 07 dTRK = 1 nosBonseT nepeBecTy Perynsatop B pexum
CJIEOALWETO ynpasnenus (CY). MNpy aTom Ha BbIXOAe perynstopa ycTaHaBnMBaeTcs 3agaHHoe B napameTpe 21 TRK.V
Ge3onacHoe MOnoXeHe WNM OTCMEXMBAETCA 3HAYeHMe [AaHHOro napamMeTpa, €CnvM OH 3anporpaMMmMpoBaH Kak
«CBSA3aHHbIN».

MapameTp 08 nMode oTBeyaeT 3a ynpasneHue pexumamun paboTbl perynatopa c nepeaHen naHenu wunu no
ceTu:

1. 08 nMode = 0 — PYYHOW pexum;

2. 08 nMode = 1 — ABTOMATUYECKN pexum (MOKATIbHOE ynpasnexue — NTY);

3. 08 nMode = 2 — ABTOMATUYECKUW pexxum (KACKALIHOE ynpaeneHue — KY).

[Mocne nporpaMMUpoBaHUsi KOHTPONEP HaxXOAUTCA B TOM peXume, KOTOpbIA ykazaH B napametpe 08 nMode.
MepekntoyeHne mexay pexumamu paboTbl onvcaHo B pasgene 6.2.3 pykooactBa [PMK.421457.005 P3O1. Takke
pexumMbl paboTbl MOXHO MepeknioyaTe BHELWHUMK curHanamu, caenas napametp 08 nMode «cBs3aHHbIM». Torga Ha
Bxon npm(08) mopaeTtca curHan C BHEWHWX AauckpeTHbix BxogoB (DIN(06)) wnm gpyrom curHan, vMcnonb3yembli B
nporpaMmMe nosnb3oBarerns.

MapameTp 09 Tl oTBEYaeT 3a BpeMs MHTErPUPOBaAHUSA perynaTopa.
MapameTp 10 TD oTBevaeT 3a BpeMsa anddepeHLmpoBaHna perynaropa.
MapameTp 11 Kp oTBevaeT 3a KOI(PPULUMEHT ycuneHusa perynatopa.

MapameTp 12 SP oTBeYaeT 3a 3agaHune perynaropy.
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MapameTp 13 SP.ext oTBevaeT 3a MCNOMNb30BaHWs BHELIHEro 3afaHusi perynatopa. Mpu vcnonb3oBaHum
BHELUHEro 3agaHusa napameTp 13 SP.ext HyXXHO caenaTtb «CBsi3aHHbIMY. [pn 3ToM B GrioKe 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 14 OUT 3anucbiBaloT 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 15 PV.rng — pguana3oH u3MeHeHusi perynupyemoro napametpa. [lapameTrp oTBevaeT 3a
macwtabupoBaHue curHana no wkane 0 — 100% oTHOCMTENbHO Auana3oHa BXOOQHOrO curHana.

B 6onblunHcTBE crnyyaes, napameTp 15 PV.rng 3agaeTtcs paBHbIM AvMana3oHy M3MepeHus aatyvka. Hanpumep,
AN n3MepeHns TemnepaTypbl TepMoMeTpoM conpoTtueneHmss TCM 50M ¢ npeaenbHbIMU rpaHuuamu namepenust -50,0
°C... +200,0 °C, grnanasoH uamepeHus 6yget paseH 250 °C, 1o ectb 15 PV.rng = 250. [lna Takoro AvanasoHa BXOAHOIo
napametpa npu 3agaHun SP = 50 °C n napameTtpe PV = 60 °C paccornacoBaHue 6yaet coctaBnate 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
n3mepeHus gartdvka. [ng npuBegeHHOro Bbille npumepa, ecriv Avanas3oH perynupoBaHus TeMmnepaTtypbl COCTaBnseT
20...120 °C, 10 gmanasoH mamepenusi 6ypet paseH 100 °C, (15 PV.rng = 100). lNpu Takom Auana3oHe 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, YTO Npu 3TOM YBENMYMBAETCH YyBCTBUTEMNbHOCTb K
KonebaHMsM BXOOHOIO CWUrHamna, KoTopas MOXET BO3HWKaTb OT BHELUHWX BO3AENCTBUMA UM HEraTMBHO OTpaXaTbCsl Ha
KayecTBe perynmpoBaHns, OCODEHHO npu MWCNonb3oBaHuM AuddepeHumansHoW cocTaBnsaowern unm 6onbLIoro
KO3hpMUMEHTa YCUNEHUS.

MapameTp 16 SP.h oTBeyaeT 3a BepxHee orpaHMyeHne 3aaHus perynsatopa.

NapameTp 17 SP.| oTBeYaeT 3a HwKHee orpaHMYeHne 3agaHns perynatopa.

[Mpu BBEAEHNW BHYTPEHHErO 3adaHuns C NepefHen naHenu, nsameHeHne Hwxke napametpa 16 SP.h n 17 SP_|
3abnokupoaHo. Ecnv npn nsameHeHun BHELHEro 3agaHns napaMmeTp, 3HayeHme KOTOporo noctynaeT Ha Bxog npm(13),

6onblue (MeHbLUE) OT 3Ha4veHus, 3agaHHoro B napameTpe 16 SP.h (17 SP.), To Ha cymmaTtop noctynaeT 3Ha4YeHue
paBHoe 3HadeHuio 16 SP.h (17 SP.l). Anarpamma orpaHnyeHus 3agaHusa npeacrasneHa Ha pucyHke 8.95.5.

Ecnn napameTp 16 SP.h paBHbIi napameTpy 17 SP.l, To 3agaHue 6yaet 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 16SPh

PucyHok 8.95.5 — [Juagpamma o2paHu4eHUs1 BHeWHe20 3adaHusi

MapameTp 18 SP.r oTBeYyaeT 3a CKOPOCTb M3MEHEHWS 3afaHus (Tex.eAVHWL Ha MUHYTYy). B 3aBucumocTtu ot
3HayeHuns napameTpa 18 SP.r, ecTb ABa peXUMbl 6anaHCUPOBKU:

1. 18 SP.r = 0 — ctaTn4yeckasi GanaHcupoBKa,

2. 18 SP.r # 0 — guHamn4yeckasi GanaHcUpoBKa.

dyHKUMOHaNbHasA cxema paboTbl GanaHCUPOBOK NokasaHa Ha pucyHke 8.95.6.
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Perynupyembi Pexxum paboTel  CKOpOCTb M3MEHEeHUs
napameTp 08 nMode = 3afaHuA
1 18 SP.r=02
> PV1 o Py
12 SP 3apaHue Ha
Y BriyTpenHie ealumi cyMMaTop - PaccornacosaHue
3apaHve o SPnew=SP0 i =
([aw)| ———— D SP Bbixoz Groka:
, 5 . 07 OUT_FB
2 HellHee o
3agaHve
a)
cmamu4yeckas 6anchupoeKa
Perynupyemsiit [ Pexum paboTel  CKOPOCTL M3MEHEHMS
napametp 08 nMode 3agaHua
18 SP.r>0
- PV1 o Py
VHaMuIecka Ha
12 SP arnaHCUPOBK:
@I Bn ; 3apaHve | cymmatop - PaccornacosaHue
yTpeHHue \
e oY perynaTopy - X b—— >
T3P ot SP Buixon 6noka:
5 . 07 OUT_FB
HellHee cc
3apaHue "f

6) duHamuyeckas banaHcuposka

PucyHok 8.95.6 — @yHkyuoHarneHas cxema banaHcuposok Oenbma-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 byaeTt orpaHnyeHo napameTtpamu 16 SP.h n 17 SP.l, a ckopocTb
ero uameHeHus - napameTpom 18 SP.r. Ha pucyHke 8.95.7 LUTPUXOBOW NMHEN NOKa3aHO U3MEHeHMe BHELUHEro 3agaHus,
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,
ykasaHHon B napameTtpe 18 SP.r, noToMmy 3ajaHue paBHO BHELLHeMYy 3ajaiowemy Bosgenctsuio. Ha otpeske BB
BHELLHee 3ajalolliee BO3AEeNCTBME M3MEHSIETCS C BONbLUEN CKOPOCTbIO, YEM CKOPOCTb M3MEHeHUst 3aaaHus. Ha gaHHom

. Anpm(13
rpadvike CKOPOCTb M3MEHEHWS 3aAalOLLETO BO3AENCTBUS NPeACTaBneHa YrroM HakroHa oTpeska tg(B) = M a

At
CKOPOCTb M3MEHEHNs! 3afaHns yy ) ASP 18spr- CrenosatenbHo, mpu tg(B) > tg(e) 3aAaHve perynstopy Gyaert

OrpaHN4YnBaTLCA CKOPOCTBIO U3MEHEHUS 3adaHus, U U3MeHATCA - no oTpe3ky bl a He BB-BI. AHanornyHbiv BygeT u
OorpaHnyeHne CKOpOCTU NPW YMEHbLLEHMN BHELLHErO 3a4aHus.

SP A
16SP.h  H
B I
----- n
O
B/a\B
A E
17SPI | -
0 t
——— - 3ajaHue perynatopy
--------- - BHelLHee 3aAaHue
a - Yron, onpeaensiowmin MakCUMarnsHyio
CKOPOCTb U3MEHEHUS 3aaHNS
B - Yron, onpeaensiolmi CKOPOCTb USMEHEHMS

BHELLHero 3a4aloLlero BosaeincTams

PucyHok 8.95.7 — [Juazpamma o2paHu4eHUs CKOpocmu eHewHea0 3adaHusi
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Tabnuua 8.95.2 - PyHKUMM pexnmoB GanaHCUPOBOK genbTa-perynsaropa 6noka D_PID(95)
CraTnyeckas 6anaHcmpoBka HOvnHamnyeckas 6anaHcmpoBka
Viamenerive BHyTpeHHee 3alaHne HauMHaeT UBMEHSITCS OT
BHYTPEHHEN BHyTpeHHee 3afaHne ckaukoobpasHo npuHuMaeT 3Ha4yeHus CTaporo 3agaHnsa 0o 3Ha4YeHUss BBeOEeHHOro
3anaHHoM To4KN ( 3Ha4yeHne HOBOro 3afaHuns HOBOIO 3aJaHnsi CO CKOPOCTbIO U3MEHEHUSA 3aaHunsA
nepegHen naHenu sp J» sp 18 SP.r
nnu no OoLD NEW
UHTEpdeicy) SPoLo = SPrew
3afjaHne HauMHaeT U3MEHSTCS OT 3HaYEHUs!
MepekntoyeHne Mpw nepexntoveHnn 3agaHne npuHUMaeT 3MEPSEMOTO NapaMeTpa A0 3HAUEHIS BHYTPEHHETO
pexvma paboTbl 3HayYeHVe U3MEPSIEMOro NapameTpa
PY o MY Sp= pV 3a4aHus Co CKOPOCTbIO M3MeHeHUs1 3adaHns 18 SP.r
PV = SP
MepeknioyeHue 3afaHune ckaykoobpasHo NPUHUMAaET 3HaYeHue 3
pexvma paboTbi M3MepsIeMoro napameTpa apaue H‘;g:’“"eH”eTCﬂ
ny - Py SP PV
MepekriodeHme 3HaueHMe 3aaHNs CkaukooBpasHo M3MEHSIETCS C 3apjaHme HauMHaeT U3MEHATCS OT 3HaqeHNs
pesima paboTb BHYTPEHHErO Ha BHeLLHee BHYTPEHHEro 3Ha4YeHUs 1O BHELLHEro CO CKOPOCTbIO
Y — KY SPanyre SPeanews n3MeHeHus 3agaHusa 18 SP.r
SPghyre = SPsHew
MepekntoyeHne BHyTpeHHee 3ajaHne NpUHUMaeT 3HaYeHne BHyTpeHHee 3ajaHue NpMHUMaET 3HaYeHVe BHELLHEro
pexuma paboTbl BHELUHEro 3aaaTyunka 3apaTyvka
Ky — 1y SPguyrp = SPBHEW SPghytp = SPBHEW
MepeknoyeHne BHyTpeHHee 3ajaHue NpuHMMaeT 3HaYeHve BHyTpeHHee 3ajaHue NpMHUMaeT 3HaYeHVe BHELLHEro
pexuma paboTbl BHELUHEro 3aaaTyunka 3apaTyvka
KY —» PY SPgHytp = SPeHEW SPghyte = SPeHEW

NapameTp 19 OUT.h oTBeyaeT 3a BepxHee orpaHuYeHne Bbixoda perynsropa.
NapameTp 20 OUT.| oTBeuyaeT 3a HUXHee orpaHUYeHre Beixoaa perynsrtopa.

MapameTp 21 TRK.V oTBe4vaeT 3a 3HadveHue OGesonacHoro BO3denCTBMA (paboTaeT TONMbKO COBMECTHO C
napametpoM 07 dTRK). [aHHbI napameTp MOXHO caenaTtb «CBSI3aHHbIM», UCMOSb3ys ANA pasHbiX CUTyauuin pasHoe
3HayeHne 6e3onacHoOro BO34encTBmS.

Ecnun perynsatop nepeefeH B pexum CY (napametp 07 dTRK = 1), To 6rok ycTaHOBKM 6€30MacHOro 3Ha4YeHnst
ynpaBnsoLLIEro BO3OEWCTBUA OTKIMHOUUT perynupytowmii curdan yana MO-perynatopa, a Ha BbIXOA4e ycTaHaBnuBaeT
BO3[ENCTBME, 3aaHHOe Nnonb3oBaTenem B napameTpe 21 TRK.V.

MNapameTp 22 MAX oTBeyaeT 3a BepxHee 3HayeHWe YCTaBKu CUrHanM3auuum OTKIIOHEHWS Perynupyemoro
napameTpa OT 3agaHHOM Touku. Ecnu 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 normdeckas eguHiua.

MapameTp 23 MIN oOTBeYaeT 3a HWXHEE 3HAYEHME YCTaBKU CUrHanM3auuMu OTKIMOHEHWUsI Pperynmpyemoro
napameTpa OT 3agaHHoW Toyku. Ecnn e napametp paBeH unu meHbwe yctaBkn MIN (PV<SP-MIN), To cpabotaet
curHanusaumst MIN. Ha nepegHen naHenu Gyget CBeTUTbCS CBeTOAMOL v, a Ha Bbixoge dMIN 6noka D_PID(95)
YCTaHOBUTCA NoOrMyeckas eavHuLa.

MapameTp 24 HYS oTBevaeT 3a rMcTepesnc curHanu3aumm napameTpa.

MapameTp 25 FF.V oTBe4vaeT 3a npegBapeHne ynpaBnsAloLEero BO3OeWCTBUA AenbTa-perynaropa. Ytobbl B
6noke perynsatopa nosiBUICS BXof npeasapexusi, napametp 25 FF.V HyXXHO coenatb «CBA3aHHbIMY.

MapameTp 26 FF.G oTBe4vaeT 3a KO3(PPULUMEHT yCUNEHUS 3HAYEHUs npeaBapeHust perynsitopa. CurHan c
BxoAa napametpa 25 FF.V ycunueaeTtca (ocnabnsaetcs) aTum KoagppULMEHTOM.

MapameTp 27 FF.h oTBe4aeT 3a BepxHee OrpaHUYeHne npeaBapennst perynaropa.
MapameTp 28 FF.| oTBevaeT 3a HKHEE OrpaHNyeHne NpeaBapeHns perynsitopa.

BepxHee M HWKHee orpaHuMdeHMe NpeaBapeHust BbICTABNSATCS UCXoOs C coobpaxeHui 6e3onacHoCTy.
CHauana koappuUMeHT ycuneHus npensapeHnst K ycTaHaBnueaeTcs pasHblid Hymo. Torga Hactpausaetcs MA[-

perynsatop 6e3 npeasapenus. Korga nogobpaHbl KOa(dUUMEHTbI Koo Ty Tp, HeoGXoAMMO HayaTb yBenuMumeaTb

k03apdnLMeHT Kpp 10 Tex nop, noka B CUCTEMe He BO3HUKHYT 3aTyxaloline konebaHus npu Kipgp- Koatbduument

yCcuUneHus curHana npeaBapeHus BolumcnsieTcs Tak (8.95.7):
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roe: Keg - KOA(PPULIMEHT yCUNeHns npeasapeHns;

KFFKp
3aTtyxawuine KonebaHus.

KPUTUYECKUA  KO3(hPULUMEHT ycuneHma npenBapeHud, npm KOTopoM B CUCTEME BO3HUKAKT

MapameTp 29 COR.V oTBeyvaeT 3a KOppeKumo curHana paccornacosaHus perynatopa. lNapameTp 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 yHKLUMIO paccornacoBaHvs Mexay napameTpom
KOppEeKLUMM 1 ToYKon Koppekumm (8.95.8):

VAL cor =F(PV250r — SPsor )- (8.95.8)
roe: VAL . - 3HaUeHWe curHana koppekumm (B %), nopaBaemoe Ha Bxoa ripm(29) 6noka PID(60);
PV2. - 3Ha4eHne napameTpa Koppekumm;
SP.k - 3HayeHue Touku koppekuun. [ins Gnoka COR_ST(93) aTo 3HayeHue nocTosHHOe M 3apaeTcs

nonb3oBatenem, a ana 6noka COR_D(94) — aMHamnyeckoe, M3MEHSIETCS NPU KaXaoM nepekrnioveHumn ¢ pexnva PY B
pexum JTY, 1 npuHMMaeT 3HaueHe napameTpa KOPPEKLIMM B MOMEHT nepekmntodennst SP, . =PV2,.;

F(PV2COR —SPCOR) - dyHKUUS npeobpasoBaHMs paccornacoBaHus PV2, —SP.+ KOTOpas 3ajaeTtcs B
6nokax COR_ST(93) n COR_D(94).

MapameTp 30 COR.G oTBevaeT 3a k03hPMLMEHT yCUNEHUA cMrHana Kkoppekumm. Yem Gonbliue koacppuumneHT
ycuneHua, Tem Oonblue BNUsiHWE curHana KOppeKunn Ha curHan paccormnacoBaHua, u H3060p0T.

MapameTp 31 COR.h oTBeyaeT 3a BepxHee orpaHu4eHne curHana Koppekuum.
MapameTp 32 COR.| oTBe4YaeT 3a HWXKHee orpaHN4YeHne curHana Koppekumm.

MapameTp 33 FB oTBevaeT 3a obpaTtHyl cBs3b. UToObl B Gnoke genbTa-perynatopa MNOSBUNCS BXOA
obpatHol cBs3n, napameTp 33 FB HyXXHO caenaTb «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
""""" 7 dTthe =
"""""" Dot .08 nMade :
""""" 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 .
----------- © 31 CorH ! L npeaeapenual| (26FF.G 5 [13SP Ext

L32Corl: oo ———— = 108 Delta

Max
7] in . |03 duiax
- |04 dVin

PucyHok 8.95.8 - ®yHkyuoHarnbHas cxema brioka denibma-peaynsamopa D_PID(95)

3HayeHve perynupyemoro napameTpa noctynaeT Ha Bxog 01 PV 6noka v uHAMumMpyeTca Ha gucnnee
MAPAMETP. B napametpe 01 nDISP 3apgaetcs Homep gucnnes perynatopa. 3HadeHne 01 nDISP = 0 penaet
perynaTop HeBUAMMBLIM C NepeaHen naHenu.

Perynupyembin napameTp noctynaet Ha y3en INP (1), rae cHavana onpenensieTcsi OTKIOHEHWE perynnpyemMoro
napameTpa OT 3afaHHOW TOYKM (AeBMaLnoHHasa curHanusaums). aHHein y3en popmupyeT amckpeTHble curHansl dMIN n
dMAX, koTopble noctynaiT Ha Bbixogbl 04 u 03 6noka D_PID(95). Kpome TOro, AaHHble curHanbl HanpsMyto
«MPUBHA3aHbI» K COOTBETCTBYIOLMM CUIHaNbHbIM CBETOAMOAAM Ha nepedHen naHenu KOHTponnepa BO3ne mHaukatopa
MAPAMETP.

CurHan B ysne INP (1) noctynaer B genuTenb, FAe, C y4eTOM AuanasoHa W3MEHEHWs perynmpyemoro
napameTtpa (15 PV.rng), nepeBoautcs B 6e3pasamepHyto BenuuuHy (0...100%). Oanee 3HaveHue perynmpyemoro
napameTpa nocTtynaet co 3HakoM “+” Ha CYMMATOP (5).

Y3en copmupoBaHusi 3agaHns COCTOMT M3 HECKOMbKMX OrnokoB. 3HayeHvWe 3adaHHOW TOYKM perynstopa
HaxoauTcsa B napameTtpe 12 SP, KOTopbIi, NPy HEOBXOAMMOCTHN, MOXHO cAenaTtb «CBA3aHHbIM». [pu Mcnonb3oBaHn
BHELLHeN 3aaaHHol Toukn (napameTp 05 NnQNT_SP = 2), ee 3Ha4yeHue HeobxoamMMo 3anuckiBaTtb B napameTp 13 SP.ext
(Takke cpenaB ero «CBs3aHHbIM»). BHelwHee 3agaHve moxeT nocTynaTe Ha obpaboTky B Onok perynstopa Kak
Hanpsmyto (napameTtp 04 nTYPE.SP = 1), Tak u yepe3 JEJIbTA-BJIOK (2) (napameTp 04 nTYPE.SP = 0),
Ha BbIXOAE KOTOPOro PpopMMpyeTCs 3HaA4YeHue MNpuMpocTa M3MEHEHMs BHELLHero 3ajaHus. BHellHee 3agaHue Takxke
noctynaeTt Ha BbIxog 13 SP_ext.

MaTemaTtuueckme 6rokm yana SP (3) ¢ yyeTom 3HaveHu napameTpoB 16 SP.h, 17 SP.| u 18 SP.r hbopmupytoT
noaysen orpaHnyeHus 3agadud. 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 nnvM U3MEHEHWEe 3aaHHOM TOYKM, a
Takke coaepxuT B cebe aenutens, rae, aHanorMyHo 3Ha4YeHWI0 PerynmpyeMoro napameTpa, 3HadyeHue 3aaHHOWM TOYKU
nepesoauTtcs B 6e3pa3mepHyto BenuumHy (0...100%). CurHan c yana BALANCE (4) noctynaet Ha CYMMATOP (5) co
3Hakom “-”,
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Ha Bbixoge cymmartopa ¢OpMUpYeTCs CcurHam paccornacoBaHus MeXay perynvpyembiM napameTpoMm W
3ajaHMeM B eauHUuax MpouUeHTHOM wkanbl: E=PV-SP. HopMUWpoOBaHHbLIAN CUrHaM paccornacoBaHus MOXHO
1cnonb30BaTb B NPOrpaMMe nonb3oBaTens — OH nogaeTcs Ha Bbixod 07 OUT_FB 6noka D_PID(95).

HopmunpoBaHHbIV CUrHan paccornacoBaHus nocne cymmaropa noctynaet Ha y3en CONV (6) maTemaTnyeckoro
npeobpasoBaHus.

Cnepytowmn ysen - DIR (7) - onpegenseT HanpaBreHve AencTBust perynstopa (BblibvpaeTca napameTtpom 02
nDIR). MNpwu obpatHom pfencteumn perynatopa (02 nDIR = 0), paccornacoBaHwe paccuuTbiBaeTcss no copmyne

E=—PV-SP).
Mpn npsmom pgencteumn perynatopa (02 nDIR = 1), paccormacoBaHuWe paccyuTbiBaeTca no dopmyne
E=PV-SP.

Takke eCcTb BO3MOXHOCTb WCMOnNb3oBaHusA koppekumn (ysen CORR (8)) curHana paccornacosaHus Mo
AononHuTensHoMmy napametpy. CurHan paccornacosaHust Ep,, nocne 6roka DIR (7) cymmupyeTcs cO 3HadeHuem

Koppekumm (8.95.9):
E=E,, +(COR.G-VAL . oo T (8.95.9)

CORL.I
C dopmynbl BUAHO, YTO BNMUSIHWE HA paccorfilacoBaHue, a COOTBETCTBEHHO W Ha perynuposaHue, 3aBUCUT OT
koadduumeHTa yeunenma 30 COR.G. Hem 6ornblue KoadhduUMeHT yeuneHns, Tem GonbLue BIUSHUE CurHana Koppekuum
Ha curHan paccornacoBaHus, U HaoboporT.
Hanee curHan npoxoauT 4Yepes ysen FB (10), koTopbii oTBevaeT 3a oTpaboTky obpaTHoW cBA3W. YToObI B
6noke AenbTa-perynstopa nosiBUnca Bxoh obpaTHom cBsA3n, napameTp 33 FB HyXHO chenatb «CBsi3aHHbIM». Ha
BbIxoZe y3na FB (10) curHan paccornacoBaHusi npumeT crnegyowmii Bug (8.95.10):

E = E-(100 — FB). (8.95.10)

CnegylowM WwaroMm curHan paccornacoBaHus nonagaet Ha 6nok MWA-perynuposanusa PID (11). NMAA-
perynstop nocTpoeH Takum obpasom, YTo B npouecce paboTbl B KaxAbl MOMEHT BpeMeHu t Ha Bbixode perynstopa
Oynet dopmupoBaTbecs Bo3gencteve Y(t) B 3aBMCUMMOCTM OT BXOAHOrO curHana perynatopa E(t) (paccormacoBaHus
mMexay BXoAHbIM napameTpom PV u 3agaHuem perynsitopa SP).

3aBMCMMOCTb Mexdy BXOAHbIM curHanom perynatopa E(t) u BbixogHbiM Y(t) onpepenseT nepegartoyHas
dyHKUMS  perynatopa. Anroputm npeobpasoBaHus perynstopa CoOAepXUT Tpu COCTaBrnsowme peryndropa:
nponopuuoHaneHas (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 MNMO-perynatopa nosiBuncs BxoA npeasapeHus, napametp 25 FF.V
HYXHO cpenaTb «cBA3aHHbIM». CwurHan c 3Toro Bxoda Yycunusaetcs/ocnabnsercs Ko3dMULMEHTOM YCUNEHUS

npeaBapeHus K., 3agaHHbIM B napameTpe 26 FF.G, orpaHMymBaeTcs yctaBkamu, 3agaHHbIMU B napametpax 27 FF.h

n 28 FF.I n nogaetca Ha cymmarop. [Apyrumu crnoBamu, BbixogHou curHan c [MU[O-perynatopa cymmupyeTcsa C
BbIXOAHbLIM curHanom [-perynstopa kaHana npegsapeHus (prcyHok 8.95.9).

>~ Kp

E (paccornacosaHue)
L Tn
Ta

CvrHan npefBapeHus
pensap Kif

PucyHok 8.95.9 — @yHKyuoHabHas cxema ¢hopmuposaHusi 8bixoda y3sna N[-peaynsmopa ¢ npedsapeHuem

BoeixogHon curHan lN-perynsaTopa kaHana npegBapeHns nogaetcs Takke Ha Bbixod 11 o_FF 6noka D_PID(95).
B panbHenwem curHan noctynaet Ha y3en orpaHunyeHus LIM (14) cornacHo napameTpoB 19 OUT.h n 20 OUT.L

[anee perynvpylowuii curHan npoxoauT Yepe3 OnOK yCTaHOBKM Ha Bbixode perynsaTopa GesonacHoro
3HayeHuss Bo3gencteusa (y3en TRACK (15)). Ecnu komaHga Ha ycTaHOBKY 6e30MacHOro MorioXeHUst OTCYTCTBYET, TO
pEerynupyoLmMin CurHan npoxoamTt 4depe3 3ToT 6nok 6e3 uameHeHwuin. CurHam KOMaHAbl Ha YCTaHOBKY 6Ge30MmacHoro
nonoxeHus 3asogntcsa Ha Bxog npm(07), ong yero napameTp 07 dTRK HyxHO caenaTtb «CBSI3aHHBIMY.

MoToM curHan npoxoauT Yepes 6rok Beibopa pexuma poboTsl perynatopa MODE (17) (PYYHOW / ABTOMAT).
Bbibop pexmma poboThl OCYLLECTBNSAETCS C NEepeaHer NaHeny KOHTponnepa unu 3agaetca B napameTtpe 08 nMODE. B
aBTOMaTMYECKOM pexuMmMe poboTbl perynypyrLnii CUrHan genbTa-perynsitopa Hanpaensetca Ha Bbixog 06 OUT, a B
PYYHOM pexuMme - ynpaBreHue OCYyLLEeCTBSEeTCA C nepegHen naHenu npnbopa nnu no nHtepdency. Ecnu ynpaesneHve
ocylLecTBnsieTcs No uHTepdelicy, To 3Ha4yeHre nepemelleHns MIM 3anuceiBaeTcst B napameTtp 14 OUT.

Boeixoael 08 o_delt, 09 d_part n 10 old_delt 6rnoka genbTa-perynsatopa sBnsOTCA cnyxebHeiMu. B cBsaAsu ¢
NOCTOSIHHOW paboTol Hag YCOBEPLUEHCTBOBAHWEM MPOrPaMMHOro obecneyeHnst KOHTposriepa M BO3MOXHbBIM
N3MEHEHNEM Ha3Ha4YeHU AaHHbIX BbIXO4OB, NCMOMb30BaTh UX B NPOrpamMmax nofib3oBaTens He peKoMeHOyeTCs.
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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 —
[ABa: B OCHOBHOW NMHMKM 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 - lMpumeHeHue Oesnibma-pezynsimopos

Ha pucyHke 8.95.11 un3sobpaxeHa peanusauumsi npuMepa Ha OcHoBe dyHKUuoHanbHoro 6noka D_PID(95)
koHTponepa MWK-51. 3HauyeHns cBowcTB GNOKOB AaHHOW MporpamMmbl MpuMBEAEHbI Ha pucyHkax 8.95.12 — 8.95.17.
FBD-cbain npumepa nporpaMMbl 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, 0] 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 — Peanu3sayus 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 - lNapamempsi 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 6r1oka 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 3343H3A 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 - lMapamempsi 6rioka AOT(08)

MMapanemps! anzobnoka | bazoesid appec Gnoxa 0 MopagKoebid HoMep | 2
Homep | Wkp | HaseaHke SHAYEHHE CEA3aHBIA N-p
1 5P SHaYEHHE YCTIBKH 0,000
|
fix l e ” o« |
PucyHok 8.95.16 - lNapamempsi 6rioka SP(53)
pa phi B
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)
lMocmaHoska 3adayu: Heobxogumo opraHmsosatb [1M/[l-aHanoroeoe perynupoBaHue, C WUCMOMb30BaHMEM

JenbTa perynsaTopos.
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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

ra-Peeynsamop.
lpumeHsiemcs Onsi
opaaHu3ayuu
aHarsoeosoeo M/
peaynuposaHusi

PucyHok 8.95.17 - lNpumep ucrionb3oeaHusi 6roka D_PID (95)
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8.96 D_PID_I(96) - OenbTa-perynsatop UMNysbCHbIN
Ha3snayeHue

®yHKUMOHaNbHbIN 6ok (pucyHok 8.96.1) npeaHasHayveH Ans nocTtpoeHus koHTypos lMUO-perynvposaHus ¢
MCMOSb30BaHNEM UMMYNBbCHBIX 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 610k D_PID _1(96)

®yHkumnoHaneHbIn 6nok D_PID_[(96) BbinonHseT dyHkumnmM HacTpanaemoro MNO-nmnynscHoro perynstopa c
OONONHUTENbHBLIMY BO3MOXHOCTSIMU, TAKUMU KakK:
1. BHyTpeHHsst obpaTHas CBA3b;
2. dopmupoBaHve Ha Bbixoae perynatopa 6e3onacHoro Bo3gencTens (OTKPbITO/3aKpbITO) MO BHELLHEN KOMaHAE;
3. 4 pexuvma paboTbi:
* PYYHOW — ynpaBneHue ¢ nepegHen naHenu;
* nokanbHbIn — ynpasnexue MAO-perynatopom ¢ BHYTPEHHUM 3ag4aHneM;
* KackagHbl - ynpasneHune MNMNO-perynaTtopom C BHELLHUM 3a4aHUEM UMK 3afaHMeM OT NPOrpamMMHOro 3a4aTyvka;
* criefsilinii — OCTaHOBKa perynsatopa C aBTOMaTUYECKUM CIEXEHVNEM 3a NMONIOKEHWEM UCMONHUTENBHOIO MexaHn3ma no
NHUKM 0BpaTHON CBA3W;
4. ®dyHKUMA NpeaBapeHnst yNpaBnsioLWero BO3AENCTBUSA perynstopa;
5. ®yHKUMA KOPPEKLMN CUrHana paccornacoBaHuns perynsaropa.
6. Crtpyktypa dyHKunoHansHoro ©6noka D_PID_I(96) nos3BonseT uWCNoOnb30BaTb HECKONMbKO Takmx Grnokos,
3a4EeMCTBOBaHHbIX ANA YNpaBneHWs OOHWM KOHTYpoM. CTPYKTYpy KOHTypa MOXHO HapawuMBaTb KakK «B AOVHY»
(kackagHOe M MHOrokackagHoe perynvMpoBaHWE), Tak U «B LUMPUHY» (COCTaBMeHWe napanmefibHbIX KOHTYpOB
perynupoBaHusi, Korga, K npuMepy, U3MepuTenbHbI NapameTp OAMH, a Perynupylolmx OpraHoB — [Ba: B OCHOBHOMN
nHUK 1 B GarnacHon).
7. B cTpykType perynstopa npucyTCTBYeT cneuuanbHbii A-GnokK, KOTOpbIA MO OMpeAeneHHOMY 3aKOHY
KOpPPEKTUPYET 3aJaHHylo TOuKy, obecneumBasi Tem cambiM 6e3yfapHOCTb MEpPexXodoB Ha APYryl 3afaHHYyl TOYKY
noboro n3 perynatopoB B kackage (a He Tonbko MASTER-perynstopa B 06bI4YHbLIX Cxemax) U, KpoMe TOro, noBbilLaeT
YCTONYMBOCTb CUCTEMbI B LIENOM.
8. Hannune HenunHemHow oTpuuaTensHOW Lenu obpaTHon cBaA3n mexay perynatopamu (FB, FeedBack). Ona
obecneyvBaeT 3HauMTENbHOE YBENUYEHVEe 3arnaca YCTOMYMBOCTM CUCTEMbI, @ TaKke YMpowaeT ee HaCTPOWKy.
OtpabatbiBas obpaTHyto CBS3b, perynaTopbl OyoyT camu cebs KOHTPONMpoBaTb B Criydyae BO3HWMKHOBEHUM OOMbLUMX
3HaYeHU paccornacoBaHus.
9. Hanunune Heob6xoanMbIX BXOAOB U1 BbIXOA40B 0OpaTHOW CBA3U (DYHKLUMOHAIbHBIX GIOKOB NMO3BONSAET NOCTPOUTL
Ha 6a3e Heckonbkux D_PID_1(96) MHOrocBsA3HbIN perynsatop.

Bnok ocywectenaetr [WO-anroputm obpabotkm BxogHoro curHana. KomnoweHtsl M-, WU- wn [
npefHasHayeHHble Ans  obpaboTkM BXOOHOrO CurHama, MoryT ObiTb  aKTMBM3VMPOBAaHbI WU BbIKIOYEHbI B
MHOUBMAYaANbHOM nopsake. ATo No3BonsaeT koHdurypuposaTs [1-, MW-, MAO- n NMUAO-perynaTopsbl.

MapameTpbl hyHKLUMOHaNbLHOro 6noka
Bxoabl, napameTpsbl 1 BbixoAbl 6r10Kka NpeacTaBneHbl B Tabnvue 8.96.1.

Tabnuua 8.96.1

Bxogbl — napamMeTpbl — BbIXOAbI
No | O6o3Ha4yeHue Owana3oH 3HaueHue no HasHa4yeHune
3Ha4YeHUn YMOM4aHuIo
Bxoabl
01 | PV | | | Bxop perynsTopa
MapameTpbl
01 | nDISP | 0-9 | 1 | Homep avcninest

MpogomkeHne Tabnumupl 8.96.1

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.ru



OO0 "AMTOPTI™" +7(4722)40-00-02

amtorg.com.ru

202
02 | nDIR 0/1 Hal‘lpaBJ‘IeHlile neMCTBM? perynsatopa
(0-o6patHbIn, 1-npsiMoint)
03 | nSTR 0/1 Crpyktypa perynsTtopa (0-napanenbHbiit, 1-cMeLlaHbin)
04 | nTYPE sP 0/1 Twun BHewHero 3aganus. 0-anHammnyeckoe, 1-
— CTaTU4ecKoe.
05 | SP.Q 1,2 0 1 — BHYTPEHHSAA 3aJaHHas TOYKa;
- 2 — BHYTPEHHsIS / BHELLHASA 3agaHHas ToYKa
y=x
y=SQRT(X)
06 | NCONV 01,2345 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 Pexwum 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 BkntodeHuamm (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 neBmaLmonHas)
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 BeLLeCTBEHHOB 0 Bxop 3BeHa KoppeKLuMun perynmpyemoro napameTpa
- perynsaropa
32 | COR_GAIN BelyecTBeHHoe 0 KoachdumumeHT yecuneHus curHana koppekuum
33 | COR_H BeliecTBeHHOE 0 OrpaHnyeHve curHana koppekuum (BepxHee)
34 | COR L BellecTBeHHOe 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 CurHanunsaums npeBbILLEHNS BXOOAHBIM NapamMeTpom
0/1
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 BeulecTBeHHOe 3HayeHve gudpdepeHumansHon Yactu MU perynsatopa
11 | Old_DDELTA BelectBeHHOE Mpeabiaywee 3HayeHne auddepeHumana
paccornacoBaHus perynsatopa
12 | Old FF BeuectBeHHoE Mpeabiayliee 3HaYeHVe curHana npegsapeHuns
13 | SP BewecTBeHHOe BHyTpeHHee 3agaHue perynsatopa
14 | tSTOP Bpems oTpaboTku npeabiayLiero Takra
15 | SP EXT BelecTBeHHOE BHeluHee 3agaHne perynaropa
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MapameTtp 01 nDisp 3agaetT Homep aucnnes perynstopa. MakcumanbHOe KONMMYeCcTBO WCMOMb3yembiX B
nporpamme koHTpornnepa perynstopoB (ML - aHanoroebix, MW - umnynbcHelx, MWL - kackagHblX a Takke genbTa-
perynatopoB) — 9. Kaxabll perynsitop OOMKEH MMETb CBOW YHUKanbHbIA HOMEp, MO KOTOpoMy OyaeT nmpousBoauTcs
naeHTndukauns perynatopos Ha nepefHen naHenu koHTponnepa (aucnnen Ne).

MapameTp 02 nDIR onpegenseT HanpasneHve Aenctens perynatopa. Npu obpaTtHoMm AencTBumn perynatopa
(02 nDIR = 0) paccornacoBaHue paccyuTbiBaeTcs No opmyne e = —(pv - sp). Bbixog perynatopa 6yget ysenmunsaTbes
(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 (auckp.Bbix."B" )
' oy (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 OymeT yBenuuuBaTbCa (BkMoueHue JuckpeTHoro Bbixoga BOJIbLIE), ecnu
perynupyembin napameTtp 6yaeTt Gonblue 3agaHus, M HAobOPOT, YMEeHbLUaTbCHA (BKMIOYEHUE AWCKPETHOro BbIXOoAa
MEHBLLUE), ecnu perynupyemsivi napameTtp 6yaeTt meHblue 3agaHns (8.96.2):

02 nDIR = 1: PV > SP = OUT T (auckp.sbix."B" )

PV < SP = OUT { (anckpsbix"M") (8.96.2)

MapameTp 03 NSTR onpegensieT CTPYKTypy perynatopa:
1. 03 nSTR = 0 — napannernbHas;
2. 03 nSTR = 1 — cMmeLUaHHas.

Anroputmunyeckne cxembl MNMUIO-perynatopa B cnyvae napanfenbHONn U CMEeLIaHHOW CTPYKTYPbl NMokasaHbl Ha
pucyHke 8.96.2.

Kp &
E) 1% . :" Y E® -1 b ” A
f'gl-df + [@ ?;J +
A d
Al il
LF it 4t
a) 6)

a — napannensHas cmpykmypa [1[-peaynsmopa; 6 — cmewarHas cmpykmypa [M1[-peaynsmopa.
PucyHok 8.96.2 — Cmpykmypsbi [TN/[J-peaynsmopa

CornacHo PUCYHKa 8962, ana napanneanoM CTPYKTYpbI peryndatopa nepegatoyHasa (byHKLI,VIﬂ nveet BnA:
1t dE(t
Y(t)=K -E@t)+—[E(t)dt+T dE®) , (8.96.3)

p 'I'I 0 d

Onsi cCMeLluaHHoMn CTPYKTYPbI perynatopa nepegatoyHas beHKLl,Mﬂ nMmeetT Bma:

Kp t dE(t
Y =K -E)+ P [Emat+ T, IEV (8.96.4)
p T o d
|
roe: K o KO3hPMUUEHT NponopuUmMoHanLHOCTK perynsartopa (napameTp 14 KP);

Ti — BpeMs MHTerpnpoBaHus perynartopa (napametp 12 TI);

Td — BpeMs anddpepeHumpoBaHus perynatopa (napametp 13 TD).

CymMmapHO: Npu MCNOMb30BaHNM CMELUAHHOW CTPYKTYPbl PErynaTtopa, B CPaBHEHWUU C NapannernbHON, BNMaHue
UHTerpansHou coctaensioLen T; yenuumnsaetcs B K, pas.

®opmynbl (8.96.3) n (8.96.4) cooTBeTCTBYIOT nepegaToyHbiM yHKUuuAM aHanorosblx MAO-perynatopos. B
perynatopax koHTponnepa MUK-51 ncnonbaytoTcsa npubnukeHHsle hopMyribl 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 MOMPaBKOWM Ha AMCKPEeTU3aLuuil BO
BPEMEHM 3Ha4YeHns paccornacoBaHus. Takum obpasom, nepegatovHas yHkuma MAO-perynsatopa ons napannernbsHown
CTPYKTYpbl MMeeT BuA (8.96.5):
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i (8.96.5)

Y, =K, -E JrizEi At+Td2E
T 1% At

ONsi CMEeLLaHHOW CTPYKTYpbl perynatopa nepegatovHast pyHKumsa nveet Bug (8.96.6):

K @ |
Y, =K, -E +—=3E, At+Ta2E
T 5 At

roe: K o~ KO3 PMUMEHT NponopLmoHansHocTK perynatopa (napametp 14 KP);

(8.96.6)

Ti — BpeMs MHTerpnpoBaHusa perynartopa (napametp 12 TI);

Td — BpeMs anddpepeHumpoBaHus perynatopa (napametp 13 TD).

Ei — pa3HOCTb MEXAY 3aJaHNeM perynatTopa v TEeKyLLUMM 3HavyeHeM Ti KOHTPONUMPYEMOW BEMNUYMHBI;
AEi - Pa3HOCTb MeXAy ABYMS COCEAHMMU 3HAYEHNAMU Ei " Ei_1;

At - Bpemsi mexay aByms coceaHumu uameperusimn 1, u T, ,;

n
Z Ei -HaKonfeHHada nHTerpanbHaa cymma paccornacosaHle.
i=0

MapameTp 04 nTYPE.SP oTtBevaeT 3a pyHKUuoHMpoBaHue aenbTa-6noka MA-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 BbIxoge KOTOporo (hopMmpyeTcs 3HavYeHre NpupocTa M3MEHEHWS BHELLHEro 3agaHus.

MapameTp 05 NQNntSP oTBEYaeT 3a KONMYECTBO UCMONb3yeMbIX 3a4aHUN:

1 — BHYTPEHHASA 3aaHHas TOYKa;

2 — BHYTPEHHSA / BHELWHAS 3afaHHas Touka.

Mpu BbiGope 05 nQntSP = 1, koHTponnep OyameT paboTaTb TONMbKO B OBYX PEXWMaXx: Py4yHOU pexum —
ynpaeneHne BbIXOO4OM BPYYHYIO C nepedHeln naHenu KOHTpomnnepa knasuwamu “Gonblue”’-“meHblue” unum ¢ BepxXHero
ypoBHs (IMK) v r1okanbHbIl pexxum — ynpasnexue MNAO-perynsTopom ¢ BHYTPEHHUM 3aaHMEM.

Mpun 05 NQNtSP = 2 perynatop moxeT paboTatb ewe B TpeTbeM pexume — KACKAOHOM.

napaMeTPOM 06 nCNV Bb|6V|paeTC;| OA4WH N3 WeCcTn TMNoOB MaTeMaTU4eCcKoro npeO6pa3OBaH|/|ﬂ:
1. Eg,x = E; (3HadeHne 06 nCNV = 0)

2. Egpix = |E| ; (3HayeHne 06 NCNV = 1)
. Egux = I0gE ; (3HaueHme 06 nNCNV = 2)

. Egyx =€ ; (3HaueHne 06 nCNV = 3)
- Bppix = EZ; (3HaueHve 06 NCNV = 4)

a b~

BbIX

1
6. E = —. (3HauyeHune 06 NCNV = 5)
E

Mpwn BbIGOpe napameTtpa 06 NCNV = 0 (Eg,x = E) curHan paccornacoaHns npoxoaut vepes a1oT 6ok 6es

n3meHeHnsa (pucyHok 8.96.3). Ecnn BbiGpaHHbIM napameTtpa 06 nCNV = 1, T0 Ha Bbixoge 6moka nmonyuum curHan,
npeacTaBneHHbln Ha pucyHke 8.96.4. B atom crnyyae, 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
OyneT 3HauMTENbHO MeHblUe BXOAHOro, MO3TOMy perynsatop OyaeT MeaneHHee pearMpoBaTtb, Y€M MpU NIMHEWHOM
npeobpasoBaHun. O6paTtHbIn 3akoH 6yaet ans 06 nCNV = 4. Mpu mManoM paccorracoBaHMU BbIXO4HOW curHan 6noka
«Tun npeobpasoBaHua» OyaeT MeHblue OT BXOAHOrO curHana, notomy perynatop OyaeT meaneHHee perynupoBaTh.
Ecnu 3HayeHue paccornacoBaHus byget 6onblue, kK npumepy, 1% OT Avana3oHa n3mMepeHus, TO BbIXOAHOW napameTp
O6yneT 3HauuTenbHO Gonblie BXOAHOrO, MOTOMY perynupoBaHue OyaeT npoucxoautb GbiCTpee, Yem Mnpu NMHEAHOM
npeobpasoBaHuu.
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E..=E

BbIX

PucyHok 8.96.3 — paghuk obpabomku cuzHana paccoanacosaHusi

T 7

4L

e - E_  =E (nokasaHo Ans cpaBHEHUs C PyHKUMEN E.,= \/@)

BbIX

PucyHok 8.96.4 — pachuk obpabomku cueHara paccoanacoeaHusi

MapameTp 07 dTRK oTBevaeT 3a yCTaHOBKY Ha Bbixoge perynstopa 6esonacHoro Bosgencrtsus. B cnyyae
BO3MOXHbIX aBapuiHbIX UNN HewTaTHbIX cuTyauun, komaHga 07 dTRK = 1 no3BonsieT nepeBecTu perynsitop B pexum
CJIEOALWENO ynpaBnenus (CY). MNpu 9TOM Ha BbIXOAE perynstopa ycTaHaBnMBaeTCs 3afaHHoe B napametpe 23
TRK_V 6e3onacHoe NonoXeHWe Urm OTCNEeXUBaAETCHa 3Ha4YeHNe LaHHOro napameTpa, eCnv OH 3anporpaMMmMpOBaH Kak
«CBSA3aHHbIN».

MapameTp 08 NnMODE oTBe4YaeT 3a ynpaBreHne pexumamu paboTbl perynsatopa ¢ nepegHer naHemnum unu no
ceTtu:

1. 08 NMODE = 0 — PYYHOW pexum;

2. 08 NMODE = 1 — ABTOMATUYECKWIN pexum (TOKANIBHOE ynpasneHue — JTY);

3. 08 NMODE = 2 — ABTOMATUYECKWUI pexum (KACKAOHOE ynpasneHue — KY).

[Mocne nporpaMMMpoBaHUsA KOHTPOMEpP HaxXoAUTCS B TOM peXxume, KOTOpbIA ykasaH B napameTtpe 08 nMODE.
MepeknioyeHne mexay pexumamy paboTbl onucaHo B pasgene 6.2.3 pykosoactea MNPMK.421457.005 P31. Takke
pexvMbl paboTbl MOXHO MepeknioyaTb BHELWHMMKU curHanamu, caenae napametp 08 nMODE «cBsa3aHHbIM». Torga Ha
Bxon npm(08) mopaetca curHan ¢ BHewWwHWx auckpeTHbix BxogoB (DIN(06)) wnm gpyrom curHan, vMcnonb3yembli B
nporpamMme nosnb3oBaTens.

Mapametp 09 Tctrl oTBeyaeT 3a Bpems MexaHuM3Ma, 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 MexaHu3Mma yKasblBaeTCd B MacrnopTe Ha MMMYMbCHbIA WCMONHUTENbHBLIA MeXaHU3M.
MapameTp «Bpemsi MexaHu3Ma» ucnonb3yeTcs 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>KHO YTOObI AMCKPETHbIN Bbixod « MEHBLLE» Bkntoumncs 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):

_ o Tw 0% 576
T 100%,/  100% - (8.96.8)
% 25%

[unarpamma no3muMOHMPOBaHNS NokasaHa Ha pucyHke 8.96.5.

0% 30% 40% 65% 100% MonoxeHne UM, %
| | »
0 6,3c | 15,75¢ T =63¢c t,c

MEHBLE BONbLIE

PucyHok 8.96.5 — [luazpamma no3uyuoHUpo8aHuUsi UCMOMHUMENbHO20 MexaHu3Ma
npu ynpaeneHuu uMnybCHbIM Oeflbma-pezyrisimopom

MapameTtp 10 Tmin oTBeYaeT 3a MUHMMarnbHYIO ANUTENBHOCTL cpabaTtbiBaHusa nMmnynsca. CpabaTeiBaHne 1
OTKNIOYEHNE ANCKPETHOMO BbiXO4a OCYLLECTBISAETCS COrnacHo Anarpamme, nokasaHHoOW Ha pucyHke 8.96.6.

100%*(T,,./T\) 0% Y 4 BOMNbWE  Brixog MUO-perynsitopa, %
) | o 1 o | o
- I ~ T > > »
MEHbBLUE Y T A 0 05T, T.. 1,5°T,. Bbixoa ﬂl/l,l].-perynﬂ]'opa
= MacLUTabrpoBaHHbIN OTHOCUTENBHO

)

BpeMeHn MexaHusma, ¢

PucyHok 8.96.6 — Juazpamma cpabambigaHusi U OMKIIOYEHUST OUCKPEMHbIX 8bIX0008
rpu 3adaHHOU MUHUMasbHOU OnumesibHOCMU UMIybca

3HayeHre MUHUManbHON ANUTENBHOCTU UMMYNbCa BbIBMPaeTca NCXoast M3 TOYHOCTU PErynnpoBaHusi, KOTOPYLo
Heobxoanmo obecneunTb. Yem MeHblue MUHMManbHas ANUTenbHOCTb MMMYMbCa, TeM TouHee OyaeT perynuposaHue. C
OPYro CTOPOHbI, MPU 3TOM YBENUYMBAETCA KONMYECTBO cpabaTbiBaHUWA AMCKPETHbLIX BbIXOOOB, YTO B CBOK oyepenb
NPUBOANT K YCKOPEHHOMY M3HOCY NMYCKOBOIO YCTPOWCTBA M UCMOMHUTENBHOMO MexaHmama.

dopmyna, noO KOTOPOA MOXHO BbIYUCAUTE MWHUMAIbHYO ONUTENbHOCTb MMMNynbca B 3aBUCMMOCTU OT
MWHMMAaInbHO AOMNYCTMMOTO 3HaYeHNS N3MEHEeHNs napameTpa, nveeT cneaytowwmn sug (8.96.9):

T - APV - Tvex -T . APV Babix ,
K PVRaNGE T APV 100% (8.96.9)
roe: TMI/IH - MMHUManbHaa ANnUTenbHOCTb UMMNYIbCa;

APV - MMHUManbHoOe M3MeHeHve napameTpa, KoTopoe A0MNyCTUMO MO Ka4eCTBY perynmpoBaHuns;
Tmex - BpemMs MexaHn3ama;

K - nepefaToydHbI KoadMUNEHT 06beKTa perynnpoBaHuns;
PVRANGE - Ananas3oH BXO4HOro curHana,

APV - "AMEHEHME NapamMeTpa Npu U3AMeHEHUN BbIXxoda Ha A %.

BblX

Hanpumep, ans gnanasoHa namepeHus Temnepatypsl -50...200 °C, npy AonycTMMOM OTKINOHEHUN OT 3afaHus
14 °C, MMHUMAIIbHOE 3HAYeHUs U3MEHeHWs napameTpa APV, .. MOXHO BblbpaTtb pasHbiM 2 °C. Bpems MexaHusma

cocTtaBnsieT 63 c. Ecnu npu 3akpbITUW/OTKPLITUN KnanaHa Ha A =10% napameTp n3MeHseTca Ha APV = 30°C, TO

BbIX
3Ha4YeHNe MUHUManNbHON ANUTENbHOCTU nMnynbca 6y,u,eT paBHO:
2 10
T, =63 - —- =0.42c.
30 100%

MapameTtp 11 Tdly oTBevaeT 3a Bpemsi 3agepXku Mexay BkioyeHusamu Bbixoga «BOJIBLUE» un Bbixoaa
«MEHbLUE». 3T1OoT napameTp wucnomnb3yeTca ANs WCKIIOYEHUS BO3MOXHOCTM OOHOBPEMEHHOW MNOofavM CUrHarnos
«BONbLWEY - «MEHBLUE», 4To Morno 661 NPMBECTU K KOPOTKOMY 3aMblKaHWIO. 3Ha4YeHUe 3Toro napameTpa BbibupaeTcs
B 3aBMCUMOCTU OT MOLLIHOCTM MYCKOBOrO YCTPOMCTBA UCMONHUTENBbHOrO MexaHnsma, u coctasnsiet ot 0,1 go 4 c.

MapameTp 12 Tl oTBEYaeT 3a BpeMs MHTErPUPOBaAHUSA perynaTopa.

MapameTp 13 TD oTBevaeT 3a BpeMa AnddepeHLMpoBaHna perynatopa.

MapameTp 14 KP oTBe4vaeT 3a K0apPULMEHT yCUNeHna peryndaropa.
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MapameTp 15 SP oTBeyvaeT 3a 3agaHune perynaropy.

MapameTtp 16 SP_EXT oTBevaeT 3a MCNonb30BaHWS BHELLHEro 3agaHusa perynatopa. lMpu ncnons3osBaHun
BHELUHero 3afjaHus napametp 16 SP_EXT HyxHO cgenaTtb «cBsidaHHbIM». [lpu atom B 6Grnoke nosABUTCA BXOA4 C
HasBaHneM rpm(16), Ha KOTOPbLIN NOAAETCA CUrHan BHELWHero 3ajaHus. BHewHum 3agaHnem moxeT ObiTb curHan ¢
aHanoroBoro Bxoda KoHTponnepa (6bnoka AIN(05)), nporpammHoro 3agatuuka (TM_PRG(57)) wnu nwobon apyrow
aHanoroBsbIN CUrHas, MCMosfb3yeMblil B NporpamMmMe nosib3oBaTens.

MapameTtp 17 OUT wucnonb3yeTca ANA ynpasneHUs OUCKPETHbIMW BbIXO4AMW WUMMYMbCHOMO perynstopa ¢
BepxHero ypoBHsA (Hanpumep, co SCADA-cuctembl). B pydyHOM pexume paboTbl perynatopa, 3anucb B AaHHbIN
napameTp no uHTepdency uucna B npoueHTHown wkane (0...100%) B 3aBMCMMOCTM OT 3Haka 4YMcna npuBedeT K
nepemMeLLeHno UCMOMHUTENBHOrO MeXaHu3Ma Ha OTKpbITUE WNWN 3aKkpbiTble Perynupylowero opraHa Ha 3agaHHoe
3HayeHue B npoueHTax. lNocne ocTaHOBKU MCNOMHUTENBHOTO MeXaHu3ma, 3HadeHne napametpa 17 OUT aBTomaTn4ecku
0o6HynuTCS.

MapameTp 18 PV_r — pgnana3oH W3MeHeHUs perynupyemoro napameTtpa. [lapameTp oTBedaeT 3a
macwTtabupoBaHue curHana no wkane 0 — 100% oTHOCMTENBHO Auana3oHa BXOOQHOrO curHana.

B 6onblmHcTBE cnydaes, napameTp 18 PV_r 3agaeTcsa paBHbIM Auana3oHy MaMepeHus gatyvka. Hanpumep,
ANs usMepeHus TemnepaTypbl TepmMomeTpoM conpoTuenenns TCM 50M ¢ npegenbHbiMK rpaHndammn namepenms -50,0
°C... +200,0 °C, gnanasoH uamepenus 6yaet paseH 250 °C, To ectb 18 PV_r = 250. [lna Takoro guanasoHa BXOLHOMO
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 cnyyasix, Korga guanasoH u3MepeHus gatymka bonbLion, a
AnanasoH perynMpoBaHus 3Ha4nTENbHO MEHbLUE, AnanasoH BXOLHOro CUrHana MoXHo 3aaBaTh MEHbLUE YEM Anana3oH
n3MepeHus gatyvka. [ns npvBe4eHHOro Bbille NMpuUMepa, ecrnv Avanas3oH perynvpoBaHus TemnepaTtypbl COCTaBnsieT
20...120 °C, 10 Amana3oH usamepeHus Oymet paseH 100 °C, (18 PV_r = 100). lMNMpu TakoM guana3oHe BXOZHOMO
napameTpa npwu 3agaHum SP = 50 °C n napametpe PV = 60 °C, paccornacosaHue 6yaet coctaBnaTe Te xe E = 10 °C,
HO B MPOLEHTHOM OTHOLLEHUN 310 ByaeT paBHO 10%. Takum 06pasom, yMeHbLUMB Avana3oH BXOAHOIO curHamna, MOoXxHoO
006MTbCA NydLLein YyBCTBUTENBHOCTU perynstopa.

Mpu ymeHblieHWn napameTpa 18 PV_r cnegyeT yyecTb, YTO NpW 3TOM YyBENUYMBAETCS YyBCTBUTEMNbHOCTb K
KonebaHusIM BXOOHOIO CWUrHamna, KoTopas MOXET BO3HWKaTb OT BHELUHWX BO3LAENCTBUMA UM HEraTMBHO OTpaXaTbCsl Ha
KayecTBe perynmpoBaHusi, OCODEHHO nNpu Mcnofnb3oBaHMM AnddepeHUnanbHON cocTaBnswowen unu BonbLlioro
KO3 pMLMEHTa YCUNEHUS.

MapameTp 19 SP_h oTBeyaeT 3a BepxHee orpaHMYeHne 3agaHus perynaTtopa.
MapameTp 20 SP_| oTBevaeT 3a HMXKHEE OrpaHUYeHne 3aaHns perynaropa.
[Mpu BBeAeHWM BHYTPEHHEro 3agaHusa C NepefHen naHemnu, U3meHeHvne Hwke napametpa 19 SP_h n 20 SP_|

3abnokuposaHo. Ecnv npn nameHeHun BHELLHEro 3afaHnsa napamMeTp, 3Ha4yeHue KOTOporo nocTynaeT Ha Bxod rpm(16),
bornblie (MeHblle) OT 3HavyeHus 3agaHHoro B napametpe 19 SP_h (20 SP_I), To Ha cymmaTop MoCTynaeT 3HaveHue

paBHoe 3HadeHuto 19 SP_h (20 SP_I). Anarpamma orpaHnyeHns 3agaHusa npeacraBrneHa Ha pucyHke 8.96.7.
Ecnu napameTtp 19 SP_h paBHbIi napameTtpy 20 SP_|, To 3agaHune 6yneT HEM3MeHHbIM 1 paBHbIM SP = 19
SP_h=20SP_lI.
SP A
19SP_h -
MapameTp,
20 SP_| > nopasaemsbiin
- el Ha Bxop brioka
I npm(16)
20 SP_| 19 SP_h -

PucyHok 8.96.7 — [Juazpamma o2paHu4eHUs1 BHeWHe20 3adaHusi

MapameTp 21 SP_r oTBevaeT 3a CKOPOCTb U3MEHEeHUs 3afaHuns (Tex.eAvHUU Ha MUHyTY). B 3aBucumoctn ot
3HayeHus napameTpa 21 SP_r, ecTb ABa peXXuMbl 6anaHCUPOBKU:

1. 21 SP_r =0 — ctatnyeckas 6anaHcMpoBka,

2.21 SP_r # 0 — guHamunyeckasa banaHcmMpoBKa.

dyHKUMOHanNbHasa cxema paboTbl 6anaHCMpPOBOK NOKa3aHa Ha pucyHke 8.96.8.
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Perynupyemblii Pexum paboTtbl  CKOpOCTb M3MEHEHMS
napameTp 08 nMODE = 3agaHusa
1 21SP_r=02
> PV1 o Py =
15SP 3apaHue Ha
By BryTpenHie et cyMMaTop - PaccornacoBaHue
aanaHne oy & R B pery. Py
Y/KY new= R
4y 16 SP_EXT : SP BOE;XOOU;"I' 6:30'(3‘
5 _
2 BHewHee 7
3afaHve
a)
cmamu4yeckas 6anchupoeKa
Perynupyemsii Pexxum paboTel  CkopocTb M3MeHeHUs!
napametp 08 NMODE 3agaHun
21SP_r>0
- PV1 o Py =
vHa ecka Ha
15 SP anaHCUpPOBK:
@I 5 - SapaHne | cymmarop - PaccornacosaHue
HYTPEeHHWe : \
e oy perynatopy 4»( e
2 SP Buixop Bnoka:
BHelwHee .lc
3apaHue "f

6) duHamuyeckas banaHcuposka
PucyHok 8.96.8 — @QyHKyuoHanbHasi cxema banaHcuposok N[-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 M3MEHEHME BHELLHEro 3aaaHus OyaeT orpaHuyeHo napameTtpamu 19 SP_h 1 20 SP_|, a ckopocTb
ero nsameHeHusa - napameTpom 21 SP_r. Ha pucyHke 8.96.9 LUTPMXOBOW NMHEN NOKa3aHO M3MEHEHNE BHELLHEro 3agaHus,
nogasaemMoro Ha Bxof rnpm(16), a CNNoLWHON NMHEN — peanbHOE U3MEHEHWe 3aaroLLero BO3AencTBua perynaropa. Ha
oTpe3ke AB CKOpPOCTb W3MEHEHMS BHELUHEro 3aJalollero BO3OEWCTBUS MEHbLUe CKOPOCTU W3MEHEHWUs 3adaHus,
yka3aHHoM B napameTpe 21 SP_r, noToMy 3afjaHue paBHO BHELWHeMy 3ajawwemy Bosgenctsuio. 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
CKOPOCTb W3MEHEHWs! 3afaHns tg(q):ASP _21sp r- CneposatensbHo, npu tg(p) > tg(e) 3adaHue perynstopy bynet

OrpaHN4YMBaTLCA CKOPOCTBIO U3MEHEHUS 3aaHUs, U U3MEHATCA - no oTpe3ky blI, a He BB-BI. AHanornyHbiv 6yaeT u
OorpaHnyeHne CKOPOCTM NPU YMEHbLLEHNM BHELLHErO 3a4aHusi.

SPA
19SP_h H
BT 1
a
BB
A E
20SP_| L k-
- ." “‘» )I< -
0 >
—— - 3afaHwvie perynstopy t
--------- - BHeLLHee 3agaHue
a - Yron, onpeaensowmin MakCMMarnbHyo
CKOPOCTb U3MEHEHMS 3aaHus
B - Yron, onpeaensitoLLmii CKOPOCTb U3MEHEHMS

BHELLHEro 3a4aloLIero Bo3aencTems

PucyHok 8.96.9 — [Juazpamma o2paHU4YeHUs1 CKOpOCMU 8HEWHe20 3adaHusi
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Tabnuua 8.96.2 - PyHKUMM pEXMMOB GanaHCUPOBOK MMMNYIbCHOro aenbta-perynstopa 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 J» sp 21SP r
nnu no OoLD NEW —_
UHTEpdeicy) SPoLo = SPrew
3ajaHvie HauMHaeT U3MEHATCA OT 3HaYeHNs!
MepekntoyeHne Mpw nepexntoveHnn 3agaHne npuHUMaeT 3MEPSEMOr0 NapaMeTpa [0 3HAYEHIS BHYTPEHHETO
pexvima paboTbl 3HaYeH1e U3MepPSeMoro napameTpa
PY o MY Sp= pV 3ajaHu1si CO CKOPOCTbIO U3MEHeHMs 3agaHua 21 SP_r
PV = SP
MepekniodeHne 3afaHvie ckaykoobpasHO NPUHMMAET 3HayYeHWe 3
pexvma paboTbi M3MepsSIeMoro napameTpa apaue H‘;g:’“"eH”eTCﬂ
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
Y — KY SPanyre SPeanews usmMeHeHus 3agaHust 21 SP_r
SPghyre = SPsHew
MepekntoyeHvie BHyTpeHHee 3agaHue NpuMHMMaeT 3HaveHue BHyTpeHHee 3agaHue NpuHUMaeT 3HaueHne BHELLUHETO
pexuma paboTbl BHELUHEro 3aaaTyunka 3apaTyvka
Ky — 1y SPguyrp = SPBHEW SPghytp = SPBHEW
MepekntoyeHvie BHyTpeHHee 3agaHue NpuMHUMaeT 3HaveHue BHyTpeHHee 3afaHue NpuHUMaeT 3HaueHne BHELLHETO
pexuma paboTbl BHELUHEro 3aaaTyunka 3apaTyvka
KY —» PY SPgHytp = SPeHEW SPghyte = SPeHEW

MapameTp 22 POZ - nonoxXeHue WUCMOMHUTENBHOrO MexaHuama. Ecnn ncnonb3yeTtcs BHelwHsAst obpaTHas
CBA3b, TO NnapameTp 22 POZ HyXHO caoenaTb «CBA3aHHbIMY» M Ha BX04 MpmM(22) nogatb CUrHan ot gaTymka nornoxeHus
MCMNOMHUTENBHOrO MexaHuama. lMNpu aTom Ha gucnnee BUXI[ 6ynet uHaMumpoBaThCcs pearnibHoe 3HaYeHWE MOSOXEHWS
MCMONHNUTENbHOIO MexaHn3mMa.

MapameTp 23 TRK_V oTBe4vaeT 3a 3HayeHme GesonacHOro Bo3dencTBusA (paboTaeT TOMbKO COBMECTHO C
napametpoMm 07 dTRK). JaHHbIn NapameTp MOXHO CAenaTtb «CBSi3aHHbIMY», UCMONb3YSA Afsi pasHbiX CUTyauuid pasHoe
3HayeHne 6e3onacHoOro BO34encTBmS.

Ecnu perynatop nepeBeneH B pexum CY (napametp 07 dTRK = 1), To 6ok ycTaHOBKM 6G€30MacHOro 3HavyeHus
yNpaBnsoLLIEro BO3OEWCTBUA OTKNMIOYUT perynupytowmin curHan [MWO-perynsatopa, a Ha BbIXOAe YyCTaHaBnuBaeT
BO3[eWCTBME, 3a4aHHoe nonb3oBaTenem B napameTtpe 23 TRK_V, npuyem BO3MOXHbI TPU BapuaHTa:

4. 23 TRK_V = 0 - pauckpeTHbin Bbixog perynatopa «MEHBLUIE» OygeT nocTOsIHHO BKIOYEH, 3akpbiBast
MCMNOSMHUTENbHBIN MEXaHU3M.

5. 0 < 23 TRK_V < 100 — cocTosiHMe AMCKPETHbLIX BbIXOAOB He onpegeneHo. B cBA3n ¢ nmoctosiHHOM paboTon Hapg
YyCOBEPLUEHCTBOBAHMEM MNPOrpaMMHOro obecneyeHus KOHTponnepa, MCnonbL3oBaTb Takoe 3HayeHue 6GesonacHoro
BO34€EWCTBUSA B NporpamMmmax nonb3oBaTtens He peKOMeHAYeTCs..

6. 23 TRK_V = 100 - pguckpeTHbli Bbixog perynstopa «BOJIbLIE» ©6yneT nNOCTOSIHHO BKIHOYEH, OTKpbIBas
MCMNOSMHUTENBHBIA MEXaHU3M.

MapameTp 24 MAX oTBeyaeT 3a BepxHee 3HayeHWe YCTaBKM CUrHanM3aumm OTKIMOHEHWS perynupyemoro
napameTpa OT 3agaHHoOM Touku. Ecnu napametp paBeH yctaBke MAX wunu npesbiwaetr ee (PV2SP+MAX), 10
cpabaTbiBaeT curHanmsaums MAX. COOTBETCTBEHHO, Ha MepefHel NaHenu HauHeT cBeTThcst ceetoauon A, a Ha
Bbixoge dMAX 6noka D_PID_I(96) yctaHOBWTCA normyeckas eguHmua.

MapameTp 25 MIN oOTBeYaeT 3a HWXHEE 3HA4YEHWE YCTaBKU CUrHanM3auuMu OTKMNOHEHWUsI Perynmpyemoro
napameTpa OT 3agaHHoOW Toyku. Ecnu xe napametp paBeH unu meHbwe yctaBkm MIN (PV<SP-MIN), To cpabotaer
curHanu3aumst MIN. Ha nepegHen naHenu GygeT CBETUTbLCA CBETOAMOL v, a Ha Bbixoge dMIN 6roka D_PID_1(96)
YCTaHOBUTCS NorMyeckas eavHuLa.

MapameTp 26 HYS oTBeyvaeT 3a ructepesnc curHanuaauuu napameTpa.

MapameTp 27 FF_V oTBevaeT 3a npeaBapeHne ynpasnsiollero Bo3AencTeus perynsatopa. UTtobel B Gnoke
MO-perynatopa nosBUNcs BxoA npeasapeHus, napametp 27 FF_V HyXHO caenaTb «CBSA3aHHbIMY.

MapameTp 28 FF_G oTBe4vaeT 3a k03h(PULMEHT YCUINEHNS 3HAYEHUs NpeaBapeHus perynatopa. CurHan ¢
BxoAa napametpa 27 FF_V ycunuaetca (ocnabnsercst) 3Tum ko3 huLMEHTOM.

NapameTp 29 FF_h oTBevaeT 3a BepxHee orpaHuyeHne NpeasapeHuns perynsaropa.

MapameTp 30 FF_| oTBevaeT 3a HWKHEe OrpaHMyeHVe NpeaBapeHns perynaTopa.
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BepxHee W HwxHee oOrpaHuyeHue npeaBapeHus BbICTABAAKTCA MCXoas C 0006pa>KeHvu7| ©e3onacHocTK.

CHavana ko3P UMeHT ycunenusa npefsapeHust Kep yCTaHaBnvMBaeTCs pasHbIA Hynto. Toraa Hactpausaetca MAL-

perynsatop 6e3 npeasapeHus. Korga nogobpaHbl koadULMEHTbI Ko» Ty¥ Tp, HeobxoAMMO HavaTb yBenuuMBaThb
KO3(OPULIMEHT K A0 TeX Mop, foka B CUCTEME He BO3HUKHYT 3aTyxatowime konebaHus npu KFFKp' KoadhpuumeHT

yCUneHns curHana npeasapeHus BolymcnseTcs Tak (8.96.10):

roe: Kep - KO3 PULMEHT yCUneHns npeaBapeHus;
KFFKp - KPUTUYECKUIA KOIDMULIMEHT yCUNEHUs NpeaBapeHns, NpyM KOTOPOM B CUCTEME BO3HUKaOT
3aTyxawLime konebaHus.
MapameTp 31 COR_V oTBevaeT 3a KOpPEKUMIO 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 npeacTtaBnseT CoOOOM PyHKUMIO paccornacoBaHus Mexay napameTpoMm
KOPPEKLMM U TOYKOM Koppekumm (8.96.11):

VAL gor =F(PV250r —SPeor ) (8.96.11)

roe, VAL ., - 3HaueHue curHana koppekumm (B %), nonasaemoe Ha BXoA npm(31) 6noka PID_IMP(62);
PV2,., - 3Ha4eHne napameTpa Koppekumu;
SP.,, - 3Ha4YeHue TOUKM KOpPEeKumM. 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, 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 oTtBe4aeT 3a KO3(PULIMEHT YCUINEHUSA CUrHana Koppekuun. Yem Gonblue koadhuumneHTt
ycunexus, Tem 6onbLue BNUsIHUE CUrHara KOpPeKLMN Ha CUrHan paccormnacoBaHuns, 1 Hao6opoT.

MapameTp 33 COR_h oTBevaeT 3a BepxHee orpaHuyeHne curHana Koppekumm.
MapameTp 34 COR_| oTBeYaEeT 3a HUXKHEE OrpaHNYEHNE CUrHana Koppekumnn.

Mapametp 35 FB oTBevaeT 3a oOpaTHylo cBsA3b. YUTOObl B Grioke AenbTa-perynsitopa MosiBUNCS BXO4
obpaTHol cBA3un, napameTp 35 FB HyXHO caenatb «CBA3aHHbIMY.
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MpuHUKUN pa6oTbl hyHKLUMOHANBLHOro 6r10Ka

PyHKUMOHaNbHaa CTPYKTypa MMMYMbCHOMO AenbTa-perynatopa npeacrasneHa Ha pucyHke 8.96.10.
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' o |01 dMan
sl | AR
01 nDisp . (O6nComy i - ‘ Mode! o | 07 Out
l 18 PV Rng! . 02 nDir_. ¥ ' : ;o[ 09tcCl
. B B ¥ = ! ' . h
01 PV - LR 10 thlin |
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PucyHok 8.96.10 - @yHKyuoHanbHas cxema brioka umrnynbcHo20 denisma-peaynsmopa D_PID _1(96)

3HayeHve perynupyeMoro napameTpa noctynaeT Ha Bxoa 01 PV 6noka v uHAMumMpyeTca Ha gucnnee
MAPAMETP. B napametpe 01 nDISP 3apaetcs Homep aucnnes perynatopa. 3HadeHne 01 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 COOTBETCTBYIOLUMM CUrHaNbHbLIM CBETOAMOAAM HA NepeaHen naHenwu KoHTporrepa Bo3ne
mHgukaTtopa NMNAPAMETP.

Perynupyembin napametp macwrtabupyetca no wkane 0 — 100% (ysen MACLUTABUPOBAHUE (6))
OTHOCUTENBHO Amanas3oHa uameHeHus PV, 3agaBaemoro B napametpe 18 PV_r. [lanee 3HaueHue 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 cAenaTtb «CBA3aHHbIM». [pu Mcnonb3oBaHUn
BHELUHeN 3aJaHHoN Toukn (napametp 05 nQntSp = 2), ee 3HayeHue HeobxoouMmo 3anuceiBaTb B napameTp 16 SP.ext
(Tarke coenaB ero «CBsi3aHHbIM»). BHellHee 3agaHne MoxeT nocTynaTe Ha o6paboTky B Gnok perynstopa Kak
Hanpamyto (napameTtp 04 nTYPE.SP = 1), Tak un yepe3 JEJIbTA-BJIOK (2) (napameTtp 04 nTYPE.SP = 0),
Ha BbIXOAE KOTOPOro POpMUpPYeTCs 3HaYeHue MnpupocTa M3MEHEHMs BHELLHero 3ajaHus. BHellHee 3agaHue Takxke
noctynaeTt Ha BbIxog 15 SP_ext.

MaTematunyeckune 6noxy;sna SP (3) c yyeTom 3HadeHu napameTpos 19 SP_h, 20 SP_| n 21 SP_r doopmupytoTt
noaysen orpaHumdeHus 3agaHd. C yana SP (3) curHam 3afgdHHOW TOYKM NocTynaeT Ha Bbixod 13 SP, a Takke — B y3en
14
BALANCE (4).
Y3en BALANCE (4) otBeyaeT 3a 6e3ygapHoe (MnaBHOE) NepektoveHne Unm U3MeHeHne 3agaHHoOM TOYKkM, a
Takke coaepxuT B cebe aenuTenb, rae, aHanorm4yHo 3Ha4eHW0 perynupyeMoro napameTpa, 3HauyeHne 3aaHHON TOYKM
nepepbautcs B 6e3pasmepHyto BennunHy (0...100%).. CurHan ¢ yana BALANCE (4) noctynaet Ha, YMMATORP (7) co

om “-”,

¥ Ha Bbixoge cymmartopa (OpMUPYETCs CUrHam pacCcornacoBaHMs MeXAy pPerynvpyemMbiM napameTpom U
3a[aHMeM B eauHUUax MNpOLEHTHOM wkanbl: E=PV-SP. HopmupoBaHHbIi CUrHam paccornacoBaHUsi MOXHO
ncnonb3oBaTb B NpOrpaMMe nonb3oBaTterns — OH nogaeTcst Ha Beixod 08 OUT_FB 6noka D_PID_[(96).

HopmunpoBaHHbIV CUrHan paccornacoBaHus nocrne cymmaTopa noctynaeT Ha y3en CONV (8) maTemaTnyeckoro
npeobpasoBaHus.

Cnegytowmn y3en - DIR (9) - onpegensieT HanpasreHve AeNcTBuUst perynsitopa (BbibvpaeTtcs napametpom 02
nDIR). Mpu obpaTtHom pewnictBun perynatopa (02 nDIR = 0), paccornacoBaHue paccyuTbiBaeTca no copmyne

E=—-(PV-SP).
Mpu npsimom penctBum perynatopa (02 nDIR = 1), paccornacoBaHue paccuuTbiBaeTca no copmyne
E=PV-SP.

Takke eCTb BO3MOXHOCTb MCMOJIb30BaHUs koppekumn (y3en CORR (10)) curHana paccorfacoBaHusi no
AononHuTensHoMy napametpy. CurHan paccornacosaHusi Ej,, nocne 6rnoka DIR (9) cymmupyeTcs cO 3HadeHuem

Koppekummn (8.96.12):
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E=Eq + (COR_G‘ VAL cor )ggi:r '

C copmynbl BUAHO, YTO BNMSIHAE Ha paccornacoBaHuWe, a COOTBETCTBEHHO M Ha perynupoBaHue, 3aBucuUT OT
koadpdumumeHta ycunenwns 32 COR_G. Yem 6Gonblie koahdUUMEHT ycuneHusi, Tem Oonblue BnusiHAE curHana
KOPPEKLUMM Ha CMrHan paccornacoBaHusi, 1 Haobopor.

[anee curHan npoxoguT yepes y3en FB (12), koTopbi oTBevaeT 3a oTpaboTky obpaTHowm cBa3n. YTobbl B
6noke penbTa-perynatopa nosiBuIcA BxoAd obpaTHow cBsasun, napameTp 35 FB HyxHO caenatb «CBsi3aHHbIM». Ha
Bbixoge yana FB (12) curHan paccornacosaHus npumeT crneayoLwmnin Bua;:

E = E-(100 - FB). (8.96.13)

CneaylolwyM WaroM CcurHan paccorfniacoBaHusi nonagaet Ha 6nok MNWA-perynuposanua PID (13). MAO-
perynaTop nocTpoeH Takum obpasoM, 4TO B npouecce paboTbl B Kaxabli MOMEHT BpeMEHU t Ha BbIXoAe perynsTtopa
6ynet cdopmupoBaTbcs Bo3gencTeue Y(t) B 3aBMCMMOCTM OT BXOOHOro curHana perynsitopa E(t) (paccornacoBaHus
Mexay BXoAHbIM napameTpom PV n 3agaHvem perynatopa SP).

3aBMCMMOCTb MexXAy BXOAHbIM curHanom perynstopa E(t) u BeixogHbiM Y(t) onpemenseT nepegartoyHas
dyHKUMSE  perynatopa. AnroputM npeobpasoBaHWs perynsitopa COAEPXWT TpU COCTaBnsAllMe perynsaropa:
nponopuuoHanesHas (M-coctaensaiowas), nHterpansHas (M-coctasnstowas) n anddeperHumansHas ([-coctasnsiowias).

C Bbixoga 6roka curHan noctynaet Ha CYMMATOP (15). K cymmaTtopy Takke nogxoauT CUrHan npefBapeHus
c yana FEED FORWARD (14). YTtobbl B 6noke MMNynbCHOrO AenbTa-perynsropa nosiBUIICA BXOA NpedBapeHus,
napameTtp 27 FF_V HyxHO coenatb «CBsidaHHbIM». CurHan ¢ a1oro Bxoga ycunmsaeTcsi/ocnabnsercs koadduuneHTom

ycunenua npeasapeHns Kgo, 3agaHHbiM B napametpe 28 FF_G, orpaHuuuMBaetcs ycTaBkamu, 3adaHHbiMU B

napameTtpax 29 FF_h n 30 FF_| n nogaetca Ha cymmaTop. [pyrumu cnoBamu, BeixogHow curHan c MUO-perynstopa
CyMMUpYeTCs C BbIXOAHBLIM cUrHanom [l-perynatopa kaHana npegsapeHus (pucyHok 8.96.11).

» Kp
E (paccornacosaHuve)
~ Tn
> TD.
CwvrHan npeaBapeHns ‘ >
pensap ki | ‘7 ‘

PucyHok 8.96.11 — @yHKyuoHanbHas cxema ghopmMuposaHusi ebixoda y3na NN /[J-peaynsmopa c npedsapeHuem

BoixogHon curHan [l-perynaTopa kaHana npeaBapeHus nojaetcs Tawke Ha Bbixog 12 o FF Gnoka
D_PID_I(96).

Hanee perynupylowmin curHan npoxoauT 4epe3 OMOK ycTaHOBKM Ha Bbixode perynatopa 6GesonacHoro
3HauyeHus Bosgencteus (TRACK (16)). Ecnn komaHpa Ha ycTaHoOBKY 6e30nacHOro MnonoXeHus OTCYTCTBYeT, TO
perynupyoLwni curHan npoxXoauT yepe3 3ToT 6nok 6e3 mameHeHwin. CurHan KoMaHgbl Ha yCTaHOBKY GesonacHoro
nonoxeHus 3asoauTtcs Ha Bxod npm(07), ans vero napameTp 07 dTRK HyXHO caenaTb «CBA3aHHbIMY.
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MoToM curHan npoxoamT Yepes 6rok Beibopa pexuma po6oTsl perynatopa MODE (18) (PYYHOW / ABTOMAT).
Bbi6op pexvima poboThl OCyLLECTBNAETCA C NepeaHen naHeny KoHTponnepa unu sagaetcsa B napametpe 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
ynpasrieHne oCyLLeCTBAETCS Mo MHTepdency, To 3HaveHne nepemelteHns MM 3anuceiBaetcsa B napameTp 17 OUT.

MocnegHWM 3BEHOM MMMYNLCHOMO AernbTa-perynaropa ABnseTcs MMNynbCHbIA npeobpasosatens PULSE (19),
KoTopbI no Beixoay MNMW-perynatopa copmupyeT nmnynbcHble curHansl « BOJIbLUE» - «MEHBLUE».

CurHanbl «BOJIbWE» - «MEHbBLUE» mnayt Ha Bbeixodbl 6rnoka 05 dUP n 06 dDN, a Takke noctynatoT Ha
BHYTPeHHUI uHTerpatop INTEGR (20), koTopbii pOpPMUPYET MHTErPUPOBaHHOE (PAacCYUTaHHOE) 3Ha4YeHNe NONOXeHUs
MCMNONHUTENBHOIrO MexaHn3ama. 3TO 3Ha4YeHue BbIBOAMTCA Ha nepeaHen naHenu B gucnnee BUXIA, a Takke moxeT ObiTb
MCMOMb30BaHO Ha BEPXHEM YpOBHe € napameTpa 22 POZ. Ecnu ncnonb3yeTcs BHeLWHAA obpaTHas cBA3b, TO napameTp
22 POZ HyxHO caenaTb «CBSiI3aHHbIM» W Ha BXOA r1pM(22) noaatb CUrHam oT AaTymka NOMOXEHWUS UCMOMHUTENBHOro
mexaHusma. NMpu atom Ha gucnnee BUXIO 6ygeTt nHaMumpoBaThCsl peanbHOe 3HaYeHUE NOMOXEHUSA UCMONHUTENbHOro
MexaHu3ma.

Boixogel 09 o_delt, 10 d_part, 11 old_delt n 14 Tstop 6noka vMNynbLCHOrO AenbTa-perynsropa SBMASOTCA
cnyxebHblmn. B cBsi3n ¢ NocTosiHHON paboTon Had yCoBepLLUEHCTBOBAHMEM MPOrPaMMHOro obecneyveHunst KOHTponnepa un
BO3MOXHbIM W3MEHEHWeM Ha3Ha4YeHW [aHHbIX BbIXOAOB, WCMOMb30BATb WX B Mporpammax mnonb3oBaTens He
pekomeHayeTcs.

Mpumep npumeHeHus

Ecnn TpebyeTca BbiCOKasi TOYHOCTb MOAAEPXKaHWA perynmpyemoro napameTpa Ha 3adaHHOM 3HaveHuw,
BO3HUKaEeT HeobXxoAMMOCTb WCMONb30BaHWUA MapannefibHbiX KOHTYPOB perynvpoBaHvs. TunWYHbIM  NPUMEPOM
napannenbHOro KOHTypa SiIBNSETCH CUCTEMA, Y KOTOPOW U3MePUTENbHbBIN NapameTp OAWH, @ Perynmpyowmx OpraHoB —
ABa: B OCHOBHOW NHWM 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 AOCTYyNeH ANS ckaumBaHus C odumumansHoro camta 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 6rioka 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 - MNapamempsi 6r1oka 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 - lMapamempesi 6r10ka DOT(09)
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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 - MNapamempsi 6510ka 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 6510ka 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 - lNapamempsi 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 6r1oka D_PID _1(96)

Mpumep npumeHeHunsa (%\Microl\Alfa 2.0\examples\fbd_96.fbx)
lMocmaHoeka 3adayu: Heobxogmmo opranusoBatb [MU[-umnynbCcHOe perynupoBaHuWe, C WCMONb30BaHMEM
AenbTa perynsitopos.

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



OO0 "AMTOPI™" +7(4722)40-00-02 amtorg.com.ru

217
PeweHue:
01 nIMP=1 01 nDIEP=1 drAN 01 T =1
| - 02 nDIF=0 nz[d0o: am of "
02 WT PE=0) 01| JERF
03 tFLT=0:00:00.1 — 05 nETR=0 03 ?F-‘I?'.x
04 Blags=0. E? 'EEE?F? =|:||:| Ll
- 02| diléx n _EP= o5 [ d0F &
05 OUT_H=100, — 08 nCOrT =0 0k LuckpemHbiti 8b1800.
06 OLT_L=0. S o7 [ooOT
03] dhIn
07 B X=0. — P a1 [ aADES s | oE[DOT_FE
05 WIR=0. 10 ERAIR 3| DA e_delt
03 H g=00, '3'44|':"-""—SC-‘*'- 11 DELAT oof 10 [d_part
10 IN_H=0, 12 TI=002:00,0 |1 [ed_del
111M_L=0 os|ouT 13 TO=0:00:00,0 |42 [ FF
=t — 14 KP=1, 15 EF 01 LT =2
12 P=n, 15 SP=50, W[Temp L dM ™
12 SPLERT=0. e [op b
AHarnoeosblil 8800. = e —

. UCKpemHbIU 8bI800.
UmnynscHeIl Oenbma Auckp

ra-Peaynsmop.
lMpumeHsiemcs 0nsi
opzaHu3ayuu
umnyrnscHoeo M4
peaynuposaHus

PucyHok 8.96.21 - Npumep ucnons3oeaHus 6ioka D_PID (96)
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9 ®PyHKUMOHaNbHbIe GIOKN yNpaBneHusi COCTOsIHUEM

9.80 IF(80) - Ecnn

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 - @yHkyuoHanbHas 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 kKoTopbln nogaHa “1”, T.e. BbinonHunock ycrosue INP(N)=1. Ecnu paHHoe ycnosue He
BbINOMTHUMNOCH HWU AN O4HOro BXoAa, TO BbixoA 6rioka npuHMMaeT 3HadeHue “0”.

JaHHbIN yHKUMOHanMNbHBLIA 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 INPmM BellecTBeHHoe Bxog m (m<12)
Bbixog

01 | nlF Llenoe Homep nepBoro no nopsaKy BxoAda, Ha KOTOPbIA NogaHo

«1»

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_80_81.fbx)

lMocmaHoeka 3adayu: Heobxogumo nepepatb Homep cpaboTaBllero Bbixoga (OyHKUMOHanNbHoOro 6roka
aHanoroeoro BxoAa (owwmbka BXOOAHOrO CUrHama, BbiX0o4 3a rpaHulbl CUrHanM3auum MMHUMYMa UM Makcumyma) v npu
KaXkaowm M3 oWMBOoK noAaTb Ha aHanoroBbIv BbIXoA curHan paeHbin 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)

MpumeyaHue: hyHKUMOHaANbHbIN GIOK 4O6GaBNeH HaYMHasi C Bepcum NpowwmnBku 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

g |8

03 dThen1
04 dThen2

»NL o1 | 01 dOut

0 = g

14 dThen12 |2

PucyHok 9.81.1 - ®yHKyuoHanbHas cxema broka «mozada» 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

Bxopgbl — napameTpbl — BbIXOAbl
No | O6o3HauyeHue Owana3oH 3HaueHue no HasHauyeHue
3Ha4YeHUn YMON4YaHuto

Bxoabl

01 NnTHEN BeulectBeHHoOE Bxog BBOAA ycnosus

02 | dELSE 0/1 Bxon «nHaye»

03 | dTHEN1 0/1 Bxog «torga» Ne1

m+2 | dTHENmM 0/1 Bxop «torga» Nem, m<10
Bbixop

01 | douTt [0/1 | | Bbixog 6noka

Mpumep npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_80_81.fbx)

lNocmaHoeka 3adaqu: Heobxooumo, B 3aBUCMMOCTM OT Bbixoga 6noka IF(80) Ha aHanoroBbIv 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 - lNpumep ucnonb3oeaHusi 6rioka THEN(81)

MpuMeyaHue: hyHKLUMOHanNbHbLIN GMNoOK Ao6aBneH HaYMHas ¢ Bepcuu Npowneku 51.44,

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



OO0 "AMTOPI™" +7(4722)40-00-02 amtorg.com.ru

222

9.82 STATE(82) - Bnok cocTosiHui

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 «br1ok 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 Tabnvue 9.82.1.

Tabnuua 9.82.1

BxoZbl — napaMeTpbl — BbIXOAb!
No | O6o3Ha4eHue 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 npumeHeHus (%\Microl\Alfa 2.0\examples\fbd_82.fbx)

lMocmaHoeka 3adayqu: OpraHu3oBaTb MacKy Mepefavn Ha MEepefHIo NaHenb KOHTponnepa nornmyeckom
eaVHULbI.

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 - lNpumep ucrnonb3ogaHusi 6rioka STATE(82)

MpumeyaHue: pyHKLMOHaNbHLIN 610K fo6aBNeH HAYMHaA ¢ Bepcun NpownBku 51.44.
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9.83 dSET(83) - YcTaBKa AUCKpeTHas

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 - ®yHKkyuoHarnbHas cxema brioka «ycmaska 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 | O6o3HauyeHue Ownana3soH 3HauveHue no HasHa4yeHune
3Ha4YeHUNn yMOMYaHUIo
MapameTp
01 | dSET [0/1 | 0 | 3HaueHWe AUCKPETHOW YCTaBKy
Bbixop
01 [ douT [0/1 | | Bbixoq 6noka

Mpumep npumeHeHuns (%\Microl\Alfa 2.0\examples\fbd_83.fbx)

lMocmaHoeka 3adayu: Co3paTb BOSMOXHOCTb C BEPXHEro YPOBHS YNPaBrATh AUCKPETHLIM BbIXOAOM, MyTEM
3anvcu B PyHKUMOHarnbHbIA 6ok normyeckom «1».

PeweHue:

Ycmeaka OuckpemHasi. HuckpemHbit 861800.

lNMpumersiemcs Ons
8800a 8 npoepammy
OUCKPeMmHbIX ycmagoK

01 4ZET=1 o] aour 4l 01 01 nOLIT=1

PucyHok 9.83.2 - lNpumep ucnonb3oeaHusi 6rioka DSET(83)

MpumeyaHue: hyHKUMOHaANbHbIN GIOK 4OGaBNeH HaYMHasi C Bepcum NpowwmnBku 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 - ®yHkyuoHarnbHas cxema brioka «ebibop u3 mHoxecmea» CASE(84)
OnucaHune dyHKLMOHaNbLHOro 6noka

Mepekntovatenbs nmeet 10 nonoxenunn. Ha Bxogq NUM nogaetcs yucno, onpegensiollee Homep Bbixoga Ha
KoTopbI 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 yucno 6, 1o Beixog 7 dOT6=1, a ocTanbHble Bbixoaa paBHble 0. Beixog 12
dERR=1 ecnu Ha Bxoa 6noka nogaHo 3HayeHue, Bbixoasulee 3a amanasoH 0 < NUM < 10.

Pa6oTta nepekntovatens onucsbiBaeTcsa Tabnuuen:

Tabnuua 9.84.1

NUM<O0 NUM =0 NUM =1 NUM =2 NUM >10
dERR=1 doT0=1 doTi=1 doT2=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 | O6o3HauyeHue 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 npumeHeHunsa (%\Microl\Alfa 2.0\examples\fbd_84.fbx)
lMocmaHoeka 3adayu: B 3aBMCMMOCTM OT NofgaBaeMoro BXOAHOIO 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)

MpuMeyaHue: hbyHKLUMOHaNbHbLIA GNoK Ao6aBneH Ha4YMHas ¢ Bepcuu Npowneku 51.44,

http://www.microl.ua
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9.86 DETECT(86) - leTeKTOp BKNOYEHUsA MUTAHUA UNK 3anycKka 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 - ®yHKkyuoHanbHas cxema 6roka «demekmop» DETECT(86)

OnucaHune dyHKLMOHanbLHoOro 6noka

B cnyyae BkntoveHus nutaHna Ha Bbixoge dhopmupyetcs mmnynbscHbin curHan PWR_ON. B cnyyae 3anycka
nporpaMMbl Nonb3oBaTtens (Nepexoq U3 pexuma nNporpaMMMpoBaHUS B pexum paboTbl) Ha Bbixode dopmupyeTcs
umnynbcHeln curHan START. CeoictBo TM - onpeaunsieT AnUMTENbHOCTE UMMYMbca Ha Bbixodax Oroka.

MapameTpsbl 1 BbiIxoabl 6noka npeactaeneHbl B Tabnuue 9.86.1
Tabnuua 9.86.1

BxoAabl — napamMeTpbl — BbiXxoAbl
No | O6o3HauyeHue 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 npumeHenus (%\Microl\Alfa 2.0\examples\fbd_86.fbx)

lMocmaHoeka 3adayu: Ecnv nponagano nutaHne npuéopa unv NpomusoLlna 3anvck NporpamMmbl Nonb3oBaTtens
HeoGX0ANMO BKIOYUTL 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 - MNpumep ucrnonb3oeaHusi 6rioka DETECT(86)
MpumeyaHue: pyHKLMOHaNbHLIN 610K A06aBNeH HaYMHasA ¢ Bepcum npowneku 51.52.
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MpunoxeHue 1. NMpumep NocTpoeHUs1 NPOCTOro KOHTypa aHarorosBoro
perynuposaHus

OnucaHue paboTbl
[JaHas cxema MOXeT NPUMEHSITCS Ans perynMpoBaHus nboro napameTpa (TemnepaTtypa, faBrieHue, YpoBEHb,

pacxog wu T.n.). Ha pwucyHke T1.1.1 un3obpaxeHa nporpamma ans MWK-51 B rpadmyeckom Buae C NOMOLLBIO
dyHkumnoHanbHbIx 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 M1.1.1 — MNporpamma MNL perynsatopa

B dyHkunoHansHom 6Grnoke AIN o6sA3aTenbHO ykasbiBaeTcs HOMep (hM3MYeCcKOro aHaroroBoro Bxoga, Tvn
AaTtyvka, AuanasoH U3MepeHus aaTymka.

B dyHkumoHanbHoM 6noke PID obs3atenbHo ykasbiBaeTca Homep (Ne) gucnnes uvHAMKauum B MaHensx
perynsaTtopa. [lanee HeobxoAMMO ykasaTb (M3MEHWTb) HYXHble Ham napameTpbl, TakMe Kak CTPYKTypa, HanpaBneHue
aencreus, pexum pabotel, ML KoadduUMeHTbl perynsTopa, AuWanas3oH W3MEHEHUs perynupyemoro napameTpa,
orpaHuyeHue 3agaHus, orpaHM4eHve Belxoga perynsropa.

B dyHKkumoHanbHom 6noke AOT ob6s3aTenbHO yka3bliBaeTcs HOMep h1M3n4ecKkoro aHanoroBoro Bbixoaa.

[aHHylo nporpammy HyXHO 3anucaTb B TabnuyHoMm Buae (Tabn.l.1.1) ona BBegeHus e€ ¢ nepegHeln naHenm
KOHTpornnepa. HyXHO nepenTn B pexum nporpaMmMUMpOBaHuNs, KONTMYECTBO UCMONb30BaHHbIX BrOKOB ( B HaLLeM npumepe
— 3), KONMYECTBO MPOrpaMMHbIX 3a4aTynKoB, NaHenen nonb3osatens ( 0; 0), 1 KONMMYECTBO NaHenen perynupoBaxus ( B
Hawem npumepe — 1). MNocne BBeaeHNs yHKUMOHamNbHbLIX GITOKOB, MApaMeTpOB 1 CBA3EN, HYXKHO 3anucaTb NporpaMmmy
B 9HEProHe3aBUCUMYIO MaMSTb.

Tabnuua M.1.1 — TabnnyHbIN 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 | 01 01 nINP 1
02 nTYPE 2
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 | 01 |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 TD 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
nepemblYeK TUMOM BXOAA Ha nnaTe npoLeccopa 1 KNeMMHO-6M04YHOM COeAUHEHNN.

[Mocne npoBeAeHNs Bbllle yKa3aHHbIX AENCTBUI KOHTPOMMEP HY>KHO NepeBecTn B pexum poboTbl, NepenTn Ha
naHenb oTobpaXxeHns perynsTopos.
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MpunoxeHue 2. NMpumep NOCTPOEHUSA SIOFMYECKUX CXEM ynpaBrieHUs

OnucaHune paboTbl

PyHKLUMOHAaNbHbIE CXEMbI , NPUBEAEHHbIE HA pucyHKax 1.2.1 u 1.2.2 paboTatoT No Takow forvke:

Ecnn Di1=1 (BknmioveH) Torga DO1=1
Ecnn  dMAX=1 Torpa DO1=1
NHave DO1=0.

To ecTb, ecnu cpaboTan BHELUHUA OUCKPETHBIA AaTYMK UNW NapameTp aHanoroBoro BXxoAa NpPeBbICUI YCTaBKy
MAX, Torga BKIHOYMTb AUCKPETHBIN BbiXoA 1, MHaYe OUCKPETHbIN Bbixo4 1 OTKMOUUTb. [aHHy0 NPUBEAEHHYIO NOMUKY
paboTbl MOXHO OCYLLECTBUTb C MOMOLLLIO NOTMYECKUX (DYHKUMOHaNbHLIX BMOKOB Kak mnokasaHo Ha pucyHke [1.2.2.
BbIGupaTb HY>KHO Ty CTPYKTYPY NOCTPOEHUs, KoTopasa byaeT npoLle AN NOHUMaHWS 1 OTNagku.

[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 M1.2.1 — TocTpoeHne Normyecknx CXxem ynpasreHnsi ¢ Ucnonb3oBaHMeM yHKLMoHaneHbix 6nokos ECJ/TN —
TOrJA (1F(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 — [prmep NoCTpoeHUs NOrnyeckon CxemMbl YyNpaBneHus ¢ UCrnonb3oBaHneM yHKLUMoHansHoro 6noka
Nnn (OR(21))

MpuseneHHblie cxembl (puc.l1.2.1 n pnc.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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JNucT perucTpaumm MaMeHeHUN.

N3am.

Homepa nuctos (cTpaHuLy)

3awme- Ho-
HEHHbIX BbIX

N3me-
HEHHbIX

Bcero
nucToB
B AOKY-
MeHTe

Ne
OOKYyMeHTa

Bxogsawmin Ne
CONpOBOXAAOLWEro
OOKyMeHTa u garta

Moan.

DaTa

1.20

4,7,20 73-111 112-

199

199

PaclumpeHbl onvcaHus
6nokos PID(60),
PID_CAS(61), PID_IMP(62),
D_PID(95) n D_PID_I(96).
[o6aBneHbl onucaHus
6nokos PID_R(90) n
PID_I_R(91).

B onvcaHum 6noka
DIN_CTU(7) ucnpaeneHo
KONMYECTBO CYETHBIX
BXO[OB KOHTpOIsepa.
[No6GaBneH nuct
perncTpaunm U3MeHeHMn.

[.B.B.

16.08.2010

2.01

231

1. N3ameHeH Bug
YHKLMOHAIBHBIX CXEM
6rokoB

2. lo6aeneHbl npumepsl
MCNosfb30BaHUs

3. NcnpaeneHbl
HECOOTBETCTBUS

4. ®yHKUMOHarnbHble 6roku
NoCopTOBaHbI COrfacHo
nporpaMMHOMY MakeTy
«ALFA»

Jykaiyk
P.O

29.08.2013
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