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HA3HAYEHUE | TEXHUWYECKUE XAPAKTEPUCTUKN

1 HASBHAYEHUE U OBLLAA XAPAKTEPUCTUKA

1.1 K1 - 370 MHOrokaHanbHbIN NaHEemNbHbIN NPOrpaMMUPYeMbI MOTUYECKNIA KOHTPOMNep, NpeAHa3Ha4YeHHbIN
Ons ynpaeneHns TEXHOMNOMMYECKMMI NpoLieccamy B PasnmyHblX OTpacnisx NPOMbILLIIEHHOCTU, SHEPTETUKU 1
KKX. K1 npeactaBnsieT coboi onepaTopckyto naHernb ¢ LBETHbIM rpadnyeckvM aKpaHoOM € AnaroHanbto 5,7
[OK0Ma U CEHCOPHbIM yrpaBrieHneM.
1.2 K1 pabotaer coBmecTHO ¢ 6rokamu BBOga-BbiBoga AB-04 (aHanoroBbinn Bxoa), [B-08 (auckpeTHbin
Bxop), BBA-04 (aHanoroBbin Bbixod) n BB1-08 (anckpeTHbiv Bbixoad) npon3soacTea “lNpomnpunaa’, nocpea-
CTBOM MHTepdenca RS485 1 He cogepXMT BCTPOEHHbIX aHaroroBbIX U ANCKPETHbLIX BXOAOB-BbIXOAO0B.
1.3 LIBETHOW CEHCOPHBIN 3KpaH NO3BOMSIET NPOU3BOAUTL NPOrpaMMUPOBaHME U PYyYHOE YrpaBsrieHue npo-
Lieccammn HenocpeacTBEHHO C NepefHen nNaHenu, a, Takke, ncnons3osatb KoHTponnep K1 B kavyecTBe peru-
cTpaTopa napameTpoB.
1.4 B kayecTBe si3blka NporpammupoBaHus B koHTponnepe K1 peanvsoBaH s3bik (yHKLMOHaNbHbIX 6rOKOB
Function Block Diagram (FBD). K1 coaepxuT 6ubnunoteky gyHKUMOHanbHbIX 6rokoB, koTopasi pa3buta Ha
HECKOMNbKO YCIOBHbIX rpynmn: 6roku BBoaa-BbiBoAa, MateMaTuyeckue, normyeckue, ynpaerneHus NpoLeccom
1, ynpaeneHus npoueccoMm 2, pasHoe. Kaxgomy dyHKUMOHaNsHOMYy OroKy COOTBETCTBYeT OonpeAerneHHas
nuKTorpaMMa (MKOHKa).
Mpouecc nporpamMmmupoBaHust KoHTpornepa K1 npeacraBnsieT cob6oi NoCTpoeHne CXxemMbl TEXHOMOMMYECKOro
npotiecca ¢ NoMOoLLbI BUPTYanbHbIX (YHKLMOHAMNbHBLIX BrI0KOB, HAXOAALLMUXCS B ero 6ubnmoreke.
1.5 Pabouve ycnoBusi npUMeHeHus:

- TemnepaTypa okpyxatoLLero so3ayxa ot -10 go 50°C;

- OTHOCUTeNbHas BNaXHOCTb Boaayxa 80% npu Temnepatype 25°C.
1.6 NpeaenbHble ycnoBusi TpPaHCMOPTUPOBaHUS:

- TemnepaTypa OKpyKaloLLero Bosayxa ot MuHyc 50 o 50°C;

- OTHOCWTENbHAs BMAXHOCTbL Bo3ayxa Ao 98% npwu Temnepatype 35°C;

- CMHycouaanbHas Bubpauus B gnanasoHe yactot ot 10 go 55 'y, amnnutygon go 0,35 mm;
1.7 KoHTtponnep K1 He npegHasHaveH ansi paboTbl BO B3PbIBOOMACHLIX U MOXapOoOonacHbIX NOMELLEHUSIX.

2 TEXHUYECKUE XAPAKTEPUCTUKU

2.1 KonuyecTBO nogkntoYaemMbIx aHanoroBbix BX040B 32
2.2 KonuyecTBo noakntiovaeMblix ANCKPETHBLIX BXOO0B 64
2.3 Konu4yecTtBo noaknto4aemblx aHanoroBbix BbIXOA40B 32
2.4 Konu4yecTBOo NOAKMIOYaeMbIX OUCKPETHbBIX BbIXOAOB 64
2.5 VHTepdeiic cBa3n mexay brnokamu BBoaa-BbiBOAA U KOHTPOMEPOM RS485
2.6 MpoTokon cBsA3Kn Mexay Griokamu 1 KOHTPONEePOM ModBus RTU (MoauncuLmpoBaHHbiIi)
2.7 CKopocCTb nNepeaayn AaHHbIX 115,2 Kéut/c
2.8 Bpemsi BbINOMHEHMUS LMKIa NporpaMmbl 0,1¢c
2.9 MakcvmarnbHoe KonmnyecTBo (hyHKLMOHanbHbIX 6r1okoB B cxeme 99
2.10 nanasoH oTobpaxxaeMbix AaHHbIX -99999 : 999999
2.11 Yacbl peanbHOro BpeMeHun ecTb
2.12 KonnyecTBo kaHanoB perucTpaLmm TeXHONOrM4ecknx napameTpoB 32
2.13 KonnyecTBo To4eK pernctpaumm no Kaxaomy kaHamny 60000
2.14 Nepepaya nHpOPMaLMM Ha KOMMNbIOTEP nHTepderic RS485
2.15 Tunbl perynupoBaHus no3vumoHHbIn (32 kaHana), ML (16 kaHanos)
2.16 Npacbuyecknin akpaH 5,7 aonma, 8 usetoB
2.17 Tun ceHcopHou naHenu (Touch screen) onTuyeckunin
2.18. CTeneHb 3alULLEHHOCTM KOpMyca CO CTOPOHbI NepeaHel NnaHenm IP54
2.19 HanpsixeHve nutaHua 5B
2.20 MNoTpebnsiemasn MoLHOCTb, He Bonee 5BT
2.21 MNabaputHble pa3mepsbl 192 x 140 x 40 mm
2.22 Bblpes wyuta 189 x 138 mm
2.23 Macca, He bonee 0,6 kr
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POMITPMAAA KOMMIEKTHOCTb | NPUHLUMN PABOTbI | MOPAAOK PABOThI

3 KOMIMJIEKTHOCTb

3.1 KoHTponnep K1 1 WwT
3.2 MNMporpammHoe obecneveHne 1w
3.3 Ckoba kpenneHus 2 Wwr
3.4 BuHTbI kpenneHus 2wt
3.5 Pasbem 1wt
3.6 MNacnopT (pyKoBOACTBO MO 3KCMyaTaumu) 1wt

4 YCTPOUCTBO U NPUHLMIMN PABOTbI

4.1 BnemeHTbl 3MEKTPUYECKON CXeMbl KOHTPOMNEPa PacrofioXeHbl Ha MeYaTHOW Mnate W 3akioYeHbl B
KOpryc M3 M30NsUMOHHOro Matepuana. KoHTponnep BCTpanBaeTcs B Bblpes LWuTa M KpenuTcs npu no-
MoLWM ckobbl M BUHTOB. Ha nepegHei naHenu KOHTposnepa pacnofiokeH LIBETHOW rpadonyecknin 3kpaH
C CEHCOPHOW KnaBuaTypoil. Ha 3agHen cTopoHe kopnyca pacnornoxeH pasbem (9 pin) Anst nogknoyeHns
3MEKTPONUTaHWA 1 ABYX NMUHUIA MHTepdelicHol ceasmn (RS485).

JInHnS nHTEpEeicCHON CBS3M HIMKHErO YPOBHSI OCYLLECTBNSIET CBSI3b KOHTPONepa C BHELLUHMMU GriokamMm
BBOAA-BbIBOAA (BHYTPEHHSSA ceTb). JIMHUS MHTEPdENCHOW CBA3M BEPXHErO YPOBHSI OCYLLECTBISIET CBSA3b
KOHTpOrnepa ¢ KOMNbIOTEPOM (BHELLUHSAS CETb).

4.2 MNpuHUun paboTbl KOHTPOSepa OCHOBaH Ha obpaboTke LM poBoN MHpoOpMaLMK, NOCTynatwLen u3
6rnokoB BBOAa-BbIBOAA MO BHYTPEHHE ceTu (MocnenoBaTenbHOMY KaHarny uHTepdencHom ceasun). Mexay
KOHTponnepom u 6nokamu BBOAa-BbIBOAA MPOMCXOAUT 0OMEH LmdpoBoi MHopMaLMen, NOCPEACTBOM
Yero OCyLLECTBINSIETCS YNpaBlieHNe TEXHONOrMYECKUM NMPOLLECCOM, COMMacHO 3anporpaMmmMmnpoBaHHON cxe-
Mbl.

4.3 B npouecce paboTbl KOHTpOMepa YacTb LMdPOBON MHpopmaLmMmn npecbpasyetcs B rpaduyeckyto n
oTobpaxkaeTcsl Ha LBETHOM 3KpaHe B BuAe LMdEpPHbIX U OYKBEHHbIX CUMBOIOB, rPaduKoB, TMCTOrpamMmm
(TpeHaoB), Tabnuuy 1 NMKTOrpaMMm (PUCYHKOB). OTO AaeT BO3MOXHOCTb NMPOM3BOANUTL NPOrpaMMUpOBaHUE,
a, TaKke, py4Hoe yrnpaBrneHne TEXHONOrMYeCKnM NpoLLeCCOM HENMOCPEACTBEHHO C NepeaHen NaHemnm KoH-
Tpornepa ¢ NOMOLLBIO CEHCOPHON kKnaBuaTypbl. Takum obpasom, koHTponnep K1 npeacraensiet cobon
YCTPOWMCTBO Kiacca YenoBeKo-MallMHHbIN MHTepdenc.

5 YKA3AHUA MEP BE3OMNACHOCTHU

5.1 MNpu pabote ¢ npubopom HeobxoamMmo cobrtoaaTth NpaBuia TEXHUKN 6e3onacHOCTH.
5.2 MopakntoveHne npubopa ocyLLECTBSTL MO CXeME NPOU3BOAUTENS, HAXOASALLENCS B JAaHHOM MacropTe.
5.3 Bce onepauum no NogkmyYeHno Nnpubopa OCyLLEeCTBAATb NMPU OTKITIOYEHHOM 3IEKTPONUTAHUN.

6 NOArOTOBKA KOHTPOJIIEPA K PABOTE U MOPAOOK PABOTbI

6.1 [Ins npeaynpexaeHnsi BO3MOXHbIX MOBPEXAEHWUIA KOHTpOsepa, crieayet npuaepxuBatbest crneayto-
LMX NpaBun:

- BblAepXaTb KOHTPOSIIEpP B Te4yeHue 4 yacoB B paboumx ycrioBusiX NPpUMeEHeHus, ecnv oH 6onee 1 yaca

HaxoamIICs NpU BNa)KHOCTU OKPY>KaOLLErO BO3AyXa, COOTBETCTBYHOLLEN NPEAENbHBIM YCIIOBUSIM TpaHCNop-
TUPOBaHUS;

- YCTaHOBWTL KOHTPOSIEP B BbIPe3 LWWTa 1 3aKpenuTb Npy NOMOLLM CKOGbI;

- MOAKIMYUTL KOHTPOMEP NOCPEACTBOM pasbema U BKIIOUUTb HaMpPsPKEHNE MUTaHUS.

6.2 Mocne noaayn HanpsPKEHUS MUTAHUS Ha 3KPaHe KOHTPOornepa NosiBISIETC 3acTaBKa C NUKTOrpaMMoit

“MeHI0” 1 oTobpaxxeHneM Aatbl ¢ peanbHbiM BpemeHeMm (Puc. 1).
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NOPAAOK PABOTbI | MPOrPAMMUPOBAHUE KOHTPOJIJIEPA

6.3 Npn HeobxogMMOCTM YCTaHOBUTL Aa-
TY WM pearibHoe BPeMSsl - HaXXMUTE Ha
NX U306paxkeHne B HYHKHEM NpaBoMm yriy
akpaHa (Puc. 1) n 3anonHuTe NosIBMBLLY-
tocs Tabnuuy € MOMOLLbHO MUKTOrpaMM:

() EH

Mocne ycTaHoBKM, AN Bbixoda U3 AaH-
HOW oMLK, NOBTOPHO HAXXMUTE Ha W30-
GpaxxeHne OaTbl U BpEMEHM, Mocre Yero
NOSIBUTCS NMUKTOrpaMma noaTBepXaeHus
BBEEHHbIX N3MEHEHMWIA:

7

MNocne HaxaTna kHonok "[da" wunu "Het"
NPOUCXOANT BO3BPAT K 3aCTaBKe.

6.4 [1ns Bxoga B OCHOBHOE MEHIO - HaX-
MUTE Ha nukTorpammy "MeHo", nocne
Yyero akpaH npruobpeTeT B, M306paxkeH-
HbIn Ha Puc.2.

[uKTOrpaMMbl TOpU3OHTanNbLHOMO psaa
MeHIO npeacTaenstoT cobon onuum cne-
LUManbHOro HasHadeHusi. BepTukanbHbin
psif MUKTOrPaMM MEHIO COOEPXKUT OMnumn
CTaHAAPTHOrO Ha3Ha4YeHwus:

- Cosgatb; - CoxpaHuTb;

- OTKpbITh; - YOanuTb;
C nx nomoLLbio ocyLlecTBnsieTca paborta
no NporpaMMMpoOBaHUNI0 KOHTPOMepa.

[MpoaBuXkeHNe No MeHto ABNSETCS Npo-
LLleCCOM NPOCTbIM U HarnsaHbIM, KOTOPbIA
HEe MOXeT npuBeECTU K cbosim B paboTte
KOHTpornepa unv kakum-nubo Heucnpa-
BHOCTSIM. 3Ha4YMMble U3MEHEHWS, Hanpu-
Mep: yganeHue, coxpaHeHue, nyck, cTon
W ipyrue, ConpoBOXAaTCS NOSIBNEHNEM
MUKTOrpaMM NOATBEPXKAEHUSI BBEAEHHbIX

B

Cospatb

OTKpbITb

—

CoxpaHuTb

el
ITPOMIIPNAAA
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Puc. 1. 3actaBka

Puc. 2. OcCHOoBHO€e MeHIo

N3MEHEHWN, YTO UCKIIOYAET CryyaiHble HEBEpHble AeNCTBUS onepaTtopa.
6.5 lMpu HaxaTum NuKTorpamMmmel "MeH" NponCcXoamnT BO3BpPAaT K 3aCTaBKe.

7 NIPOrPAMMUPOBAHWUE KOHTPOJJIEPA

7.1 £13bIK NnporpaMmmMupoBaHuA

7.1.1 B kayecTBe si3blka NporpamMmmmpoBaHus B koHTponnepe K1 peanv3oBaH S3bik (yHKLMOHANbHbIX 6r10-
koBbIx anarpamm (Function Block Diagram (FBD)).
7.1.2 OnemeHTapHbIM 3BEHOM A3blka NPOrpaMMMpoBaHns ABNAeTcs PyHKUMOHaNbHbIA Bnok, npeacTaens-
oMt cobol rpacduyeckoe nsobpaxeHue onpeaeneHHon hyHKLUK.
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MPOrPAMMUPOBAHWE KOHTPOJINEPA

7.1.3 Kaxabin 6rok BbINOMHSET onpeaeneHHyr YyHKLMI0 U COCTOUT U3 BXOAOB, BbIXOLO0B U KOHGUrypaTo-
pa - obnacTtu, B KOTOPOW 3aalTCsi CBOMCTBA M NapameTpbl brioka.

7.1.4 TporpammMupoBaHue KOHTpoOrnnepa npeacTaBnsieT cobon NpoLece YyCTaHOBKU HE0BX0aNMbIX hyHK-
LMoHanbHbIX BIOKOB Ha crneuuanbHO OTBEAEHHblE MecTa Ha aKpaHe, X KOHUIypupoBaHue U1 coenHe-
HWe BUPTYyanbHbIMW CBS3AMMN X BbIXOAOB W BXOAOB. Heckonbko 6rokoB, COEAMHEHHbIX Mexay cobon
CBA3AMU 0OPa3yloT CXxeMy, C MOMOLLbIO KOTOPOW KOHTPOMEp OCYLLECTBSET yNpaBneHne TeXHONnornyec-
KMM MpOLECCOoM.

7.1.5 dyHKuMoHanbHbIe 6rokn BBOAA (aHaNoroBbli BBOA, AUCKPETHBIN BBOA, Y CETEBOW BBOA-BbIBOA) HE
MMEIOT BUPTYarbHbIX BXOAOB, a 6rokv BbIBOAA (aHaNOroBbIi BbIBOA U ANCKPETHBIV BbIBOZ,) BUPTYabHbIX
BbIXOAOB, T. K. OHW HanpsiMylo COEAMHSIOTCS C pearnbHbIMU Gnokamu BBoAa unwm Beisoga. brok Mpadmk
TaKkKe He UMeET BbIXOA0B, TaK Kak ero KOHEYHOW Lienbio ABSETCS BbIBOA ONpeaAeneHHon nHdopmMaumm
Ha aKpaH KOHTponnepa.

7.1.6 B koHTponnepe K1 cogepxutca bubnuoteka dyHKLUMOHanNbHbIX 610KOB, koTOpasi pa3buTta Ha Hec-

KOIbKO YCIOBHbIX rpynmn:

- 6Bnoku BBoAa-BbiBOAA (aHaNoroBbIi BBOA, ONCKPETHBIN BBOA, aHANoroBbli BbIBOA, ONCKPETHBbI BbIBOA,
ceTeBoW BBOA-BbIBOA);

- MaTemaTu4yeckue (YMHOXeHME, CYMMUPOBaHUE, AeNeHne, KOPEHb KBaapaTHbIN, MOAYnb);

- nornyeckue (nornveckoe U, norndeckoe UJN, nckniovarowwee U, tpurrep, peructp);

- ynpaBneHus npoueccom 1 (3agatyunku, perynstop, KOMMyTaTop, NporpaMMarop, naHemnb yrpasneHus,
TaiMep pearnbHOro BpeMeHW);

- ynpaBneHus Npoueccom 2 (MVUHUMYM - MakCUMyM, OrpaHuWYeHve, Komnapatop, TaMep, reHeparop,
CYETHMK);

- pa3Hoe (rpadwuik, xxypHan, SCADA, nporpamma, aneKkTpoaBuraTenb).

CTpyKTypa (pbyHKLMOHaNbHbIX GTOKOB

Cxemarunyecku CTPYKTYpY no6oro beHKLI,VIOHaJ'IbHOI'O 6rnoka MoxHo npeacTtaBuTb crnegyowmm 06pa30M:

YCNoBHO, C NEBOW CTOPOHbI BCEraa pasMeLLaroTcs BXOAbl,

il 8‘ 1 a C NpaBoWN - BbIXOAbI.

2| 5 E 3 |2 KoHdourypatop - obnactb, B KOTOPOW 3a4atoTCsi CBONCTBA
? o % g ? 1 napametpbl 6rioka.
— Q E (X Kaxabin 6nok nmeet onpegeneHHoe Konm4ecTBO BXOA0B

g D |:

ol e 1 BbIXOJOB.
n I |n
Q B koHTponnepe K1 dyHKUMOHanNbHbIE GNOKM N306paeHbl
B Buge nuktorpamm (Puc. 4).
Puc. 3

TRIG \

Tpurrep AHanoroBbIn 3apaTtuuk
BBOpA,

Puc. 4. Mpumepbl nukTOorpaMm (pyHKLMOHaNbHbIX GrIOKOB
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NMPOrPAMMWUPOBAHUE KOHTPOSMEPA

KoHdourypatopbl (pyHKLMOHANbHbIX GIIOKOB pa3HbIX TUMOB MMEIOT Pa3Hyo CTPYKTYpPY, COOTBETCTBYIOLLYIO
BbIMOMHSAEMbIM 6r10kaMu yHKUMAM. Tak, Hanpumep, dyHKLMOHanbHbIN 6ok "AHanoroBbii BBOA" coaep-
XUT crneayoLme KOHUrypaumoHHbIE OKHa:

- Homep 6noka B cetn (ceTb RS485 HuxXHero ypoBHs);

- HoMep BxoAa (kaxapl 6nok "AHanoroBeiii BBoA" MMeeT 4 Bxoada);
- TMN BX0Aa;

- WKana min;

- WWKana max;

- CMeLleHune;

- CUMrHan min;

- CMrHan max;

- counetp

BusyanbHo, Ha akpaHe koHTponnepa K1, koHdurypatop yHKLUMoHanbHoro Groka "AHanorosbivi BBog"
BbIMMSAANT Tak:

MNamenuts 6nok: AHAJTOMOBbLIN BBO[

Ne B cet Ne Bxoga Tun Bxopa

Lkana min LWkana max CwmeweHune

CurHan min CurHan max ®unsrtp

Puc. 5. KoHdmurypatop 6noka "AHanoroBbiil BBog"

MaTemaTnyeckuin pyHKLUMOHanNbHbIN 6rok "YMHOXeHne" coaepXuT 4 OQHOTUMHBIX KOHPUTYpPaLIMOHHBIX
OKHa (TaK KaKk OH 4-X aeMeHTHbIN): ycuneHue 1, ycunexuve 2, ycunenue 3, ycunexue 4.
HexkoTopble dyHKUMOHaNbHbIE 6roku He cogepxkat koHdurypaTopa (Tpurrep, Moaynb)

[ns 6onee paLMoHanbHOro NCMofb30BaHUs cpeabl MporpamMmmmnpoBaHuns, B koHTponnepe K1 abcontoTHoe
60OMbLUMHCTBO (hyHKLMOHANbHBLIX GIOKOB SBMSIIOTCH MHOTO3NIEMEHTHbIMW. Hanpumep, 6roku "YMHoxeHne" n
"[leneHne" ABnATCS YETbIPEXINEMEHTHBIMU, TO €CTb, UMEKT 8 BXOAOB W 4 Bbixoga. Kaxabli anemeHT
6noka umeert 2 Bxoga v 1 BbIX0o4 U ABNSIETCHA, MO CYTWU, OTAEMNbHBIM (DYHKLMOHAMNbHbIM BIIOKOM BHYTPU MHO-
roaneMeHTHoro 6noka. Takas CTpykTypa LaeT BO3MOXHOCTb WCMONb30BaTb KaXAYl M3 3TUX YHKUUNA B
nporpammMe 8o 32-x pas, yCTaHOBMB B CXeMy TOmbKO 8 6roKoB.
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NMPOrPAMMWUPOBAHUE KOHTPOJNEPA

7.2 MpaBuna nporpamMmmMmupoBaH1A KoHTporepa K1

7.2.1 B cxeMy MOXeT ObITb ycTaHOBMEHO He 6onee 99 yHKUMOHanbHbIX 6rokoB. lMpu aTom cyluecTByOT
crepytoLme orpaHNYeHunst Mo KONMYecTBy YCTaHaBMMBAEMbIX B CXeMy BrOKOB Kaxaoro Buaa:
- 6ok "I'pacuk” - 1 - 6rnok "SCADA" - 1
- 6riok "XKypHan" - 1 - 6rok "Cetb 485" - 1
Brok “3agatunk” - 12, octanbHble dyHKUMOHarbHbIe broku - 8.
Tak Kak no4TH Bce Broku SBNsIIOTCH MHOTO3NEMEHTHbIMU (4-X, 8-Mu, 32-x, 256-Tn), TO 3TO AAET BO3MOX-
HOCTb MOCTPOEHNS [OBOMbHO CIOXHbIX CXEM TEXHOMOrMYeckMx MPOLEeCcCoB, YAOBNETBOPSIOLLMX NOTPeO-
HOCTW Maroun u cpegHer asToMaTm3aumn.

7.2.2 Kaxxgomy, ycTaHOBIIeHHOMY B cxeMy (bYHKLMOHanLHOMy 6roky, HeobxoauMo npucBOUTb HOMep (OT
01 0o 99), KoTopbIi uaeHTUULMPYET BroKk B CXxeMe U onpedensieT MnocrnenoBaTenbHOCTb BbINOMHEHUS
onepauui B mporpamme.

Bpewms, 3a koTopoe koHTponnep obpabaTbiBaeT BCe YCTaHOBIEHHbIE B CXeMy Broku, Ha3blBaeTCA LIMKIOM
BbINOJIHeHUs1 nporpammbl. B koHTponnepe K1 uukn = 0,1 cek.

B cnyuvasx, korga BbIxoa dYHKLMOHaNbLHOro 6roka ¢ 60MbWwWmMm NopsiaKoBbIM HOMEPOM, MOAKMIOYEH KO BXO-
Ay 6noka ¢ MeHbLIMM NOPSAKOBLIM HOMEPOM, NMPOUCXOASAT 3aAePXKn 06paboTku PyHKUMOHANBHbLIX GMOKOB.
B 3aBMCKMMOCTM OT KONMYECTBA U PaACMONOXKEHNS TaKUX CBSI3EN, 3aepKKM MoryT cocTasnsite 1, 2 u Gonee
umkrnoB. HeobxognMmo oTMeTUTb, YTO eCnn AaHHble, NocTynarwlime ¢ Bbixoga 6rnoka ¢ 60nblwNM HOMEPOM
Ha Bxof 6rioka C MEeHbLUUMM HOMEepOM, [ONToe BPEMS OCTaloTC HEM3MEHHBIMM, TO 3afepXkKa dakTU4ecku
MPOMCXOAMUT TOMbKO B NepBoM Lukne. Cneaylolas 3agepXka npousonaeT TOonbKo Nnocre U3MeHeHUs AaH-
HbIX Ha Bxofe (YHKLVOHanbHOro 6rnoka.

[ns npenoTBpalleHns BO3HWUKHOBEHWS 3afepXXek, Mpy NporpaMMUpoBaHNM KOHTpoONnepa, crneayeT npu-
AepXuBaTbCs npaBuna: yHKUMOHamNbHbIN BrOK-MCTOYHUK CUrHana AOMKEeH UMETb MEHbLLWIA NOPSAKOBbIN
HoMep 4eM BnoK-NMpUeMHMK curHana.

Ecnu TexHonornyeckuin npouecc He TpebyeT 6onbLuoi ckopocTn 06paboTku PyHKLMOHANbHbBIX 6rOKOB, TO
3TUM MPaBUNOM MOXHO NpeHebpeYb.

7.2.3 Kaxabii BbIxof ntoboro dyHKUMOHANbHOro 6rioka MoXeT ObITb NOAKMIOYEH K KaXKAoMy Bxoay noboro
dyHKUMOHanbHoro 6roka. Mpu 3ToM, K Kaxgomy Bxody nto6oro 6rioka MoXeT GblTb MOAKIOYEH TONBbKO
OAVH BbIXOZ, TOrAa Kak OAMH BbIX0Z MH0GOro 6roka MoXeT GbITb NOAKITOYEH K HECKOIBKMM pasHbiM BXodaMm
Opyrmx 6nokoB cxembl. CxemaTnyeckn 3To NpaBuIio MOXHO 1306pa3nTb crieayoLwmm obpasom:

Bnok Ne1 Bnok Ne2
A 1 1] 1
= o = 3
24 gl 21 8 gi
318 X3 319 X3

0 0
4]® @l 7 -
Puc. 6

Ha pucyHke 6 BuaHo, 4To Bbixog 1 6noka Ne1 nogkntoyeH cpasy K 3-m Bxogam 6rnoka Ne2.

7.2.4 [Insa koppeKTHOW paboTbl KOHTpOnepa, CBOOOAHbIE (HE3aAeNCTBOBAHHbIE) BXOAbI 3MEMEHTOB MaTe-
MaTUYEeCKMUX 1 NTIOrMYecKnX (PYHKLMOHanNbHbIX 6riokoB HeobXxoAnMO 3anapannenuTb, MOAKMIOYMB K HUM
CBOGOAHbIV BbIXOA, (PYHKLMOHanbHoro 6rnoka "3agatymk”, ¢ ycTaHOBMEHHbIM 3HadyeHuem "1" unm "0" (B
3aBUCKMOCTM OT Tuna 6rnoka n BeiNonHAemon uM dyHkumm). [ipyrue rpynnbl 6510KOB a, Takke, Hencnonb3ay-
eMble 3MeMeHTbl MaTeMaTUYECKUX U FNIOTMYECKMX BrTOKOB MOTyT MMEeTb CBOOOAHbIE BXOAbI.

7.2.5 CurHan Ha ntobom Bxoae (hyHKLMOHANbHOro 6r1oKa MOXHO NMPOMHBEPTUPOBATL C MOMOLLLIO  (DYHKLIMK
"MHBepTop". B aTOM crny4ae AMCKpeTHbIE CuUrHanbl MeHSIOT cBoe coctosiHne (¢ 0 Ha 1 unm ¢ 1 Ha 0), a unc-
noBble - 3HaK.
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7.3 MNopsapok BbIMNONMHEHUA onepauun npu
nporpaMmmmpoBaHumn KoHTponnepa K1

7.3.1 TlporpammmnpoBaHne KOHTPOsepa MOXET OCYLLECTBMATLCS KakK, HENOCPeACTBEHHO, C NaHenu, Tak n
C KOMMbloTepa, nocpeacTsom nHTepdenca RS485. B naHom pasgene onucbiBaeTcsi NporpaMMuMpoBaHue ¢
naHenu KoHTpornnepa.

7.3.2 B OCHOBHOM MeHI0 KOHTpOIIepa HaxmuTe Ha nuktorpammy "Cospats” (Puc. 2), nocne yero psgom ¢
Hel nosiBMTCs nukTorpamma "Cxema", nocrne BblGopa KOTOPOW OTKPLIBAETCS OKHO MpOrpamMMUpOBaHUs,
COCTOSILLIEeE 13 MOfIs NPOrpaMMUPOBaHUsSi C 0603HAYEHHBIMU MEeCTamMM YCTaHOBKM (DYHKLMOHarbHbIX BriokoB
1 Heckorbkmx obcnyxumsarowmx nuktorpamm: Cxema, CtpaHuua, Npynna (Puc. 7).

Puc. 7. OkHO nporpaMmMupoBaHus

7.3.3 None nporpammM1MpoBaHUSA COCTOUT U3 4-X CTPaHUL, Ha KaXKOon 13 KOTOPbIX MOXHO YCTaHOBUTL A0 25
yHKLMOHarbHbIX 6rokoB. MNepeknioyeHne CTpaHuL, OCYLLECTBISIETCS HaxaTueM nukTorpamMmMbl CTpaHuua.
[ns npocmoTpa BCero norsi NporpaMmmMmnpoBaHuns (BCEN CXEMbI) - HaXMUTE nukTorpammy Cxema. [ns Bos-
BpaTa K 06bIMHOMY BUAY MOXHO BOCMONMb30BaTbCA NMkTorpaMmmamu Mpynna unn CTpaHuua.

7.3.4 ins TOro, 4To6bl yCTAHOBUTL HEOOXOANMBIA (PYHKLMOHAMNBHBIA BNOK B CXEMY, HXXMWUTE Ha OOWH U3
CMHUX KPECTUKOB, PAacriofiOXEHHbIX Ha Mofie NPorpaMMUPOBAHNS U YKa3blBaOLLIMX MECTO PaCnoNOXeHUs
ycTaHaBnmBaemoro 6roka. Ha akpaHe KOHTponnepa nosBUTCS cogepxaHve bubnmotekn gyHKLUMOHANbHbIX
6nokoB (Puc. 8). Beibepute Heobxoammyto rpynmny, a NoToM U HeobXoAMMbIN PYHKLUMOHaMbHbIM 6ok, nocne
Yero Ha U3HavasnbHO yka3aHHOM MeCTe CXeMbl MOSIBUTCS MUMKTOrpamma cooTBeTCTBytoLwero 6rnoka. Nocne-
[0BaTeNbHOCTb OMUCAHHBIX ONepaunin U U3MEHEHUS, MPOUCXOASALLME NMPU 3TOM Ha 3KpaHe KOHTpornnepa
cMmoTpuTe Ha pucyHkax 8 - 10 (Ha npumepe ycTaHOBKU B cxeMy 6rnoka "AHanorosbin BBoA").

7.3.5 lNocne ycTaHOBKM B CXeMy Bcex (hyHKLMOHaNbHbIX BrIOKOB (MNn onpegeneHHoro konmyectsa 6rokos)
HeobxoAMMO NPUCBOUTL MM NOPSAKOBLIE HOMEpa, MPOU3BECTU UX KOH(UIypMpoBaHWE U MOAKMHOYEHNE B
cxeMmy (CoeAuHEeHWe CBA3SIMY BbIXOAOB U BXOA0B YCTAHOBIIEHHbIX BrOKOB). Bece aTu onepaumn MoXHo npo-
M3BOAUTL B NOGON MOCNefoBaTenbHOCTW, Hampumep, yCTaHaBnvBas Kaabli (PyHKLMOHAnNbHbIA Onok,
cpasy npucBavBaTb emMy NopsiAKoBbIA HOMEP, KOHUIYPUPOBaTL M MOAKMIOYATb ero K Apyrim 6rnokam unm
Aenatb 3TO Nocne yCTaHOBKN BCeX HEOOXOANMBIX OIIOKOB B CXeMy.
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Puc. 8. Bubnuoreka
pyHKUMOHANbHbLIX 61OKOB

[Ins BeIGopa cnuncka yHKLMOHaNbHbIX PYHKLIMOHAIBHBIE BITOKM

6nokoB BBOAA-BbIBOAA - HAXXMUTE MUKTO-
rpammy BBopaa-BbiBoAa, nocne Yero k-
paH npuobpeTeT B1A, M306paxeHHbIN Ha
puc. 9.

& N

[ns Bo3BpaTa Kk cxeme (Monto nporpam-
MUpoBaHus) Haxxmute Mpynna.

v

Puc. 9. ®yHKuMOHanbHbIe
6noku BBOAa-BbIBOAA

[ins ycTaHOBKM B cxemy (PyHKLMOHarb- YcraHosuTb 6rok: BBOA-BbIBO[
Horo 6noka AHanorosbii BBO HaXMute
nukTorpaMMmy AHanorosbi BBOA, NOC-
e Yero akpaH npuobpeTteT BuUA, yKasaH- +
HbI Ha puc. 10. AHanoroBbI BBOA AHanoroebIi BbIBOA,
[ns Bo3BpaTa k 6ubnmoteke yHKLMO- =
HamnbHbIX BrIOKOB HAXXMUTE NUKTOrpaMmy i =
Brok. 3 [IMcKpeTHbIN BBOA [IMCKpeTHbIN BbIBOA

[ins Bo3BpaTa k cxeMe (Monto nporpam-
MUpoBaHus) HaxxmuTe Mpynna.

v

Puc. 10. Bnok "AHanoroBbi BBo4",
YCTaHOBJEHHbIN B CXeMy

Ha BbibpaHHOM mMecTe nosiBurcsa 6nok
AHanorosbIvi BBog ¢ Homepom 00, pac-
NOMOXEHHbIM HaZ NMUKTOrpamMmon.
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7.3.6 B MOMEHT HaxaTusi Ha MMKTOrpaMMy Heobxoaumoro pyHKLUMOHanbHoro brioka cxembl, IpoucxoauT
ero BblaeneHue (nog HAM NOSsIBRSIETCS NyHKTUPHasi NHKUSA 6enoro LBeTa), a B JIEBOM BepTUKanbHOM psay
MEHI0 NOSABMATCA NUKTOrpamMmel Yaanutb, UameHnTb, CoeAnHUTDb, C MOMOLLbIO KOTOPbIX NMPOU3BOAATCS

AanbHenwwne AencTBrs ¢ BeibpaHHbiM 6riokom (Puc. 11). ns Bo3BpaTa k npegplayLeMy MeHH0 - HaxkMuTe
nuktorpammMy pynna.

HzmeHUTE

Puc. 11. Cxema c BbiGpaHHbIM 6riokom "PerynaTtop”
(nogYepKHYT 6enoi NYHKTUPHON NUHUEN)
7.3.7 Ans ypaneHusi BbIGpaHHOIo 6rioka 13 CxeMbl - HaXKMUTE NMUKTorpammy Yaanutb.
7.3.8 [lnsi npucBOeHNA NOPAAKOBOro HoMepa U KOH(pUrypmpoBaHusa BbIGpaHHOro 6roka - HaxmuTe
nvktorpaMMy M3mMeHUTb, nocrie Yero Ha aKpaHe NosiBNSieTCH KOHUrypaTop AaHHOTO PyHKLMOHaNbHOro

6noka (npumep koHdurypatopa bnoka "AHanoroBbivi BBog" cM. Ha Puc. 5).
Mpumep koHduUrypaTopa 6noka "Perynatop" npusogutcst Ha Puc. 12.

N3ameHuTb 6rnok: PEMYINATOP

O G I

Tun Mepuopn 3o0Ha

0
Kn 1 Tmil Tal

(o _No No
Kn 2 Tm2 T8 2

Puc. 12. KondmrypaTop 6noka "Perynatop”
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7.3.9 insi npucBOeHUA NOPSAAKOBOro HoMepa - HaXkKMUTE Ha NUKTOrpamMmMy hyHKLIMOHanbHoro 6rioka, Ha-
XOOsLLYIoCs crieBa OT Tabnuubl KoHdwurypatopa (Puc. 12), mocne 4ero nosiBnseTcsi CTaHAapTHOE OKHO
koHTponnepa K1 - "Knaeuatypa" (Puc. 13), ¢ nomoLpbio KOTOpor BBEAMTE NOPSAKOBbIA HOMep: HabepuTe
4YMCNO N HaxXMuTe KHOMKY "BeoAa". [Ins Bo3Bpara Kk cxeme - Haxxmute nuktorpammy Mpynna.

0
M3meHunTb 6n
. (|

s I N N
1

Kn

O EE N e
Kn 2

Puc. 13. MNpucBoeHne 6noKy nopsiaKkoBOro Homepa
C nomollblo okHa "KnaBuatypa".

[Ons ynobcTBa npy nporpaMmmMyMpoBaHnn NpucBanBaiiTe NopsiakoBble HOMepa B Nopsiike Bo3pacTaHusl, HO
OCTaBMsiITE Mpy 3TOM Mexay coceaHUMM Griokamm No ogHOMYy Unu ABa "3anacHbIx Homepa", Hanpumep:
1,3,5, 71T 4. 370 AacT BO3MOXHOCTb, NpU HeobxoanMocTu, "6e360ne3HeHHO" BCTaBUTb HYXHbI GOk,
He npuberas kK nepeHymMepaLnn BCe CXeMbl.

7.3.10 [ins BBOAa CBOWCTB U NapaMeTpoB PyHKLUMOHAmNbHbIX BrIOKOB HEOOX0AMMO BOCMONb30BATLCA KOH-
urypaTtopom, KOTopbI NpeacTasnsieT cobon COBOKYNHOCTb OKOH, B KaXKAOM U3 KOTOPbIX YCTaHaBNMBaEeTCH
3HayYeHne COOTBETCTBYIOLLEro 3adatumka. Kaxabin Tvn dyHKLMOHanbHbIX 611I0KOB MMEET CBOI KOHdUrypa-
TOp, KOTOPbI COOTBETCTBYET BbINOMHAEMbIM BITOKOM (YHKLMSAM.

KoHdourypupoBaHue (BBOA CBOWCTB U NapaMeTpoB) dyHKLMOHANbHOrO 6rioka NponsBoaMTCs HaxaTmem
Ha HeobxoauMoe OKHO KoHdUrypaTopa, B KOTOPOM, MpU 3TOM, MPOUCXOAUT U3MEHEHWNE AaHHbIX UK NOSAB-
nsietcs okHo "KnaBuatypa", nocpenctBoM KOTOPOro BBOAUTCS Heobxoammas BykBeHHass unu uudepHas
MHpopMaums.

[MogpobHoe onucaHve KOHUIypaToOpOB KaxAoro Tuna pyHKUMOHanbHbIX 6rIOKOB CMOTpUTE B pasaene
"ApXuTEKTypa 1 HasHayeHne PyHKUMOHAarbHbIX 6roKoB".

[lns Bo3BpaTa Kk cxeme - HaxmuTe nukTorpammy Mpynna.

7.3.11 MporpammMupoBaHue (COeaUHEHNE BbIXOAOB U BXOA0B (DYHKLMOHANbHBLIX GIOKOB) NPOU3BOAUTCS C
nomoLLbio NukTorpaMmmbl CoeanHUTL (CM. NyHKT 7.3.6; Puc. 11). Tak kak ycnoBHO BxoAa gyHKLMOHamNbHbIX
6rokoB HaxoasaTCs crneBa, a Bbixofa cnpasa (Puc. 6), a nporpamma nuLLeTCs crieBa HanpaBo (TO eCTb Bbl-
xona 6rokoB NOAKMNoYaTCH (COEAUHSOTCS) K BXoAaMm), To Npu Bblbope AByx GrokoB, KOTopble Heobxoam-
MO COEAMHUTL CBsI3bio (CBS3sIMU), CHaYana B cxeme BblbMpaeTcsi BroK-MCTOYHMK aHHOrO curHana, 3atem
HaxunmaeTcst nukTorpamma CoeaAMHUTL, a MOTOM BblbMpaeTcs Grok-NPMEMHMK curHana (CBsan).

Takum o6pasom, nocne 3-x HaxkaTui, IKpaH NpuobpeTeT BuA, n3obpaxeHHsIn Ha Puc. 14, raoe cnesa pac-
nonaraetcs 6GnoK-MCTOYHMK CUTHana c apXnTEKTYPOI BbIXOAOB, a crnpasa - 6rok-npuemMHuK curHana ¢ apxu-
TeKTypoWn BxodoB. Mexay HUMMU HaxomsTcsi KHOMKM Bblbopa HeobxoaMMbix BXOAOB U Bbixogos 6riokos. B
HVKHEW YacTu 9KpaHa UHAMLMPYIOTCS CYLLECTBYIOLLME CBSI3N KaXaoro 13 BXoAoB Onoka-npneMHuka.

B neBom BepTUKanbHOM psiy MEHIO HaxoasATcs cnyebHble NukTorpaMmbl YaanuTb (cBa3b), CoeanHUTb,
1 UHBepTOp (CM. NYHKT 7.2.5).
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Bbixog 2 PID

DE Beixog 1 PID

Puc. 14. 3kpaH coegnHeHU BXOAOB U BbIXOA0B
pyHKUMOHANbHbIX 61OKOB

7.3.12 [ns Bbibopa He06x0aAMMOro BbIXOAA - YCTAHOBUTE CPEOHIO MUKTOrpaMmmy-ykasaterb HanpaBneHus
B MONOXEHNe VI, C NMOMOLLbIO NUKTOrpaMMm unm , BbibepuTe BbIX0A.

3atem ycTaHOBWTE NMUKTOrpaMmy-yKasaTenb HarnpaBreH/s B NOonoXeHue W, C MOMOLLbI MUKTOrpamMMm
unm , BblbepuTe HeobXxoANMbIN BXOA. [N MUHBEPCUM BXOAHOTO CUrHana Ha faHHOM BXOAE - HaXMU-
Te nukTtorpammy MHBepTOp, Nocrne Yero HaanNUCb NpMoBpeTeT KpacHbIN LBET (3HaK uHBepcun). Ana yaane-
HVS MHBEPCUM - MOBTOPHO HamuTe nuktorpammy UHBepTop. [Ans nogkntoveHusi BbIopaHHOro Bxopa K
BblIOpaHHOMY BbIXOAY - HAXMUTE NKTorpaMMmy CoeAMHUTDb, NOCe Yero B HKHEN YacTu aKpaHa MosiBUTCS
nHpopmaums 06 agpecate obpa3oBaBLUEiCA CBA3N (NMKTOrpaMmMa 6roka-ucTo4HuKa ¢ NopsiAKOBLIM HOMe-
POM M HOMEPOM BbIX0OAa C €ro XapakTepUCTUKON).

BHumaHve!ll CoenHeHNe MPOMUCXOANT TOMbKO B CRyyae, ecri MUKTorpaMMma-ykasaTerb HanpaereHus
HaxoauTCA B nonoxerun [&] .

,D,aHHbIM 9KPaHOM MOXHO MNOJ1b30BaTbCA HE TOJIbKO ANA COeANHEHNA U MHBEPCUU, HO 1N ONA NnpoCcMOoTpa
yXe caenaHHbIX paHee CBS3el B CXEMe.

7.3.13 [Ins Bo3Bpata k cxeme - HaxXxmuTe nuktorpammy Mpynna.

MEHIO "COXPAHUTbL"

7.3.14 Bce genctBusi, KOTOpble MPON3BOASATCS B CXeMe Mpu NporpaMMyMpoBaHmmn KOHTpornepa (ycTaHoBKa
yHKLMOHaNbHbIX GITOKOB, X KOHUIYPUPOBaHWe, COEAUHEHWE, YaaneHne n Ap.) a Takke, U3MeHeHue 3a-
OaTyrKoB B npoLecce paboTbl KOHTPOrepa, 3anoMUHaKOTCA B ONepaTvBHOW NaMATU U NPU OTKIOYEHWUM
9NEKTPOMUTaHNSA HE COXPaHAIOTCS.

7.3.15 0nA coxpaHeHusi BBEAEHHbIX B CXeMY U3MEHEHUIN HeO0BX0aMMO C NMOMOLLbIO NUkTorpammbl MeHo
BbINTM B OCHOBHOE MeHLo (Puc. 2), B KOTOpoM BbiGpaTh NukTorpamMmmy CoxpaHuTb. [lanee HakmMuTe Ha no-
ABMBLLYIOCSI TMKTOrpammy Cxema, nocre 4ero Ha akpaHe NosiBUTCS NMUKTOrpaMma NoaTBepXKaeHus coxpa-
HeHus cxeMbl. [Mocne BbIGopa kHOMKM "[a" NPouCXoauT 3anucb CXEMbl B SHEPrOHE3aBUCUMMYHO NaMATh.

7.3.16 CoxpaHeHMe CXeMbl C BHECEHHbIMUN U3MEHEHUAMN MOXHO NPON3BOANTL Ha NtoGoM M3 BbILLEONNCAH-
HbIX 3TanoB NporpaMmmMmnpoBaHNA KOHTponepa.
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MEHIO "YOANUTb"

7.3.17 Ina ypaneHusa cxembl (YCTaHOBIMEHHbIX M CKOH(PUIYPUPOBAHHBIX (PYHKLMOHAmMbHbIX O6roKoB co
BCEMMU CBSI3IMU) - B OCHOBHOM MEHIO HaXXMUTe MUKTorpammy YAanuTthb, NOCre Yero psaoM C Hew NosiBATCS
ABe nuktorpammel Cxema v MapameTpbl. [Ina yaaneHus cxembl - Bolbepute nukrorpammy Cxema u, B no-
SIBMBLUEMCS OKHE MOATBEPXAEHMS yaaneHusl, HaxmuTte kHonky "da".

7.3.18 [Inst ynaneHus Bcex yCTAHOBIEHHbIX NapameTpoB, 3a4aTYMKOB U CBOMCTB (DYHKLMOHAmNbHbIX 6110KOB
CXeMbl Haxmute nuktorpammy MapameTpbl 1 noaTBepaunTe BbIOOp HaxaTuem kHonku "[a”. Mpu Takom
yaaneHun CoxXpaHsitoTcs Bce yHKUMOHarbHbIe Broku ¢ MMeLMMUCS CBA3SMM.

7.3.19 Nocne yoanexus, a4nsa 3anoMyMHaHUs BHECEHHbIX U3MEHEHWUI, BOCMNONb3yNTeChb MeH0 "CoxpaHuTb".

MEHIO "OTKPbITb”

7.3.20 MeHio OTKpbITb NpefHa3Ha4YeHo Ans 3arpysku COXpaHEeHHOMN BepCuu CXeMbl B onepaTuBHYLO na-
MSTb KOHTPONnepa. [laHHbIM MEHI0 MOXHO BOCMOMb30BaThCA B CllyYae BHeCeHUs B cxeMmy (npu pabote B
MeHto Co3aaTtb) HEMPaBUIbHbLIX UMW CRyYalHbIX U3MEHEHWI (yaaneHus GrIoKoB UNu CBA3EW U T. A4.).

[Ins 3TOro B OCHOBHOM MEHIO HaXXMUTE Ha nNuKTorpaMMy OTKpPbITBE 1 Ha MNOSIBUBLLYIOCS PSAOM MUKTOrpam-
My CxeMma, nocre 4Yero NPoUCXOAUT 3arpyska COXpaHeHHON paHee BepCcun CXeMbl B MaMsiTb KOHTpornnepa.

7.3.21 MeHto OTKpbITb UCNOMNb3yeTcs, Takke, Ans GbICTPOro AOCTyNa K XXypHany cobbiTuii 1 rpacdukos pe-
rMCTpaLnM TEXHONOTMYECKMX NapameTpoB.
[Ins atoro B MeHo OTKpbITb BbIOEpUTE COOTBETCTBYIOLLYIO NMUKTOrpammy (MFpadwmk nnv Xypnan).

HocTtyn K BbiweonucaHHbIM MeHto "Co3agatb”, "CoxpanuTs”, "Yaanuts", "OTKpbITb" MOXET OCYLLECTBASATLCSA
Yyepes BBeAEHNE Napons, ecrnv ata yHKUus bbina aktuempoBaHa B MeHto "[octyn" (cTp. 16).
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MEHIO "TNPOLIECC" TITPOMIIPUAA A
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8 MEHIO CNEUNAIIbHOINO HABHAYEHUA

Kak oTmevanocb paHee (n. 6.4), 0CHOBHOe MeHIo koHTponnepa (Puc. 2) kpome onumii CTaHAapTHOMO HasHa-
yeHus (Cosgatb, OTKpbITb, COXpaHWUTb, YAanuTb), COOAEPXUT OMNLMKU CNeLmnanbHOro Ha3HadeHus, KoTopble
HaxofaTcs B ropusoHTanbHoM psigy MeHto: Mpouecc, Cetb, floctyn, HacTpoiiku, NMomous.

MEHIO "NPOLIECC"

8.1 MeHto Mpouecc npegHasHavyeHo ans:

- obLero nycka (MnM oCTaHOBKM) BCeW MporpamMmbl (CXEMbI);

- AOCTYyMNa KO BCEM TUMaM AaHHbIX (AMCKPETHBIM, YYCIOBbLIM), KOTOPbIE HAXOAATCSA Ha BXOAAX U BbIXO-
Aax yHKUMOHanbHbIX 6r10KOB CXeMbl B pearnibHOM PeXUMe BpeMeHU Mpy BbIMOMHEHUW NMPOrpamMmel;

- pPy4YHOro ynpaBneHusi 3afieMeHTaMun TeXHonormyeckoro npouecca (6nok "MaHens ynpaeneHus’", 6rok
"SCADA");

- permcTpauum TeXHONorM4eckux napamerpos (6nok "Mpadumk");

- permcTpauum 3Ha4YMMbIX COBbITUI TEXHOMOMMYECKOro npoLecca, HanpuMmep, aBapunHbIX CUTyaLui,
nycka, ctona, AOCTUXKEHWS UMK BbIXOA4a 3a AOMYCTUMblE Npeaenbl napameTpa 1 T. 4. (6nok "XKypHan");

- oTobpaxeHus uHpopmauun B Buge TexHonornyeckoro npouecca (6rnok "SCADA").

8.2 [inst Bxoaa B MeHto Mpouecc HaXMUTE Ha COOTBETCTBYHOLLYIO MUKTOrPaMMy B OCHOBHOM MeH0. OKHO
meHto Mpouecc npeactaensietT coboi Konuio cxembl (MOns NPOrpamMMUPOBAHUS) CO BCEMU YCTaHOBMEHHbI-
MU (DYHKUMOHAMNbHBIMU Griokamun. OTnnYMe COCTOUT NMULLIb B TOM, YTO CBOGOAHBIE OT BGrOKOB MECTa CXeMbl
0603HaYEHbI KPECTNKaMM PO30BOrO LIBETA (@ HE CUHETO, KakK B CXEME) U OHM MACCUBHbI K HAXaTWIO.

8.3 B neBom BepTUkanbHOM psigy MeHto kpome nuktorpamm Mpynna, CtpaHuua 1 Cxema, BbINOMHAOLWMX
onucaHHble Bbilwe yHkumm (n. 7.3.3), HaxoauTces nuktorpamma Maysa unu Myck (B 3aBUCMMOCTU OT Teky-
LLIero COCTOsIHWUSI MporpamMmbl). B MCXOAHOM COCTOSIHWMM (NpOrpaMMa He BbIMOMHAETCS) UHANLMPYETCS MUK-
Torpamma lMyck, ykasbiBatolas Ha TO, YTO ANS nycka nporpaMMbl HEOH6XOAMMO BbIOpaTh AaHHYIO MUKTO-
rpammy. [Mpy ee HaxaTun Ha4YMHAETCA BbIMONHEHNE NPOrpaMMmbl, a Ha ee MecTe MoABAAETCA NMKTorpaMma
May3a, HaxxaB Ha KOTOPYIO BbINOSIHEHWE NporpamMbl nNpekpatuaetcs (Puc. 15).

Haxarune Ha "Tyck"

_
<

Haxatue Ha "Tay3a"

[Mporpamma He BbINOMNHAETCA [Mporpamma BbINoOMHAETCH

Puc. 15. MeHto "lMpouecc”, nyck u octaHoBKa
BbINOMTHEHUA NporpamMmMbil.
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8.4 [ns poctyna kK 4aHHbIM, KOTOpble B AaHHbII MOMEHT BPEMEHU BbINOMHEHMWS MPOrpaMmmMbl. HAXoAsTCS
Ha BXo[ax W Bbixodax hyHKLUMOHanbHbIX 6rokoB, B MeHio Mpouecc, HaxxMuTe Ha NUKTorpaMmmMy Tpebyemoro
6noka. MNosiBuBWAscs Tabnuua coctout u3 ctonbuoB "Bxoa" - "DATA" (OaHHble) n "Bbixog” - "DATA"
(Puc. 16).

eHepatop: MynstuBnbpaTtop
Bxon DATA Bbixog

© |0 O oo~

1
i
2
2
3
3
4
4

S pnekabps
165:08:20

Puc. 16. MeHto "lMpouecc”: Tabnuua gaHHbIX
(Ha npumepe 6noka leHepartop)

8.5 O6HoBneHVe AaHHbIX B Tabnuue npoucxoguT kaxable 0,1 cek. [ns oCTaHOBKM OOHOBNEHUS AaHHbIX
(Hanpumep, npu aHanu3e NPOLECCOB, MPOVCXOASALMX Ha BXoAaX U BbiXxodax hyHKLMOHanbHbIX 6110KOB BO
BpPEMSI BbINOMHEHWS NporpaMMbl) - HaXXMUTE NukTorpamMmMmy CTon, Ha MecTe KOTOPOK NoCcne 3TOro NosIBUTCS!
nukTorpamma CtapT (Mcnonb3yetcs Ans 3anycka OOHOBNEHWS AaHHbIX).

Tabnuubl OaHHbIX KaXgoro Buaa yHKUMOHanbHbIX 6riokoB (M3 MeHto Mpouecc) a, Takke, onucaHns pa-
60TbI ¢ pyHKUMOHaNbHbIMK Briokamu "MNaHenb ynpaenenus”, "Mpaduk”, KypHan" n "SCADA" npuBoasaTcs
B pasgene "ApxuTekTypa 1 HazHavyeHue yHKLMOoHanbHbIX 6rokos".

MeHto Mpouecc SIBNSieTcs OAHOW 13 BaXXHEWLUX OnumMii KoHTponnepa K1, koTopasi no3BornsieT yxe Ha
aTarne nporpamMupoBaHusi, 6e3 nogknioveHns o6bEKTOB ynpaBneHus 1, faxe, 6rnokos BBOAA-BbIBOAA, TEC-
TUpoBaTb paboTy KOHTponepa (NMpPaBUNbHOCTb BbIMOMHEHWS MPOrpaMMmbl).

MEHIO "CETb"

8.6 MeHio CeTb npefHa3HayeHo ANst MAEHTUMKALUM MOAKITYEHHbIX K KOHTpornepy 6rnokos BBoga-

BbiBoaa (Puc. 17). C nomoLlblo [AaHHOTO MEHI0 MOXHO OnpenenuTb KONMYECTBO M TUMbl GNIOKOB BBOAA-

BbIBOAA, HAXOOSALUNXCSH B CETU HWDKHErO YPOBHS, @ Takke, MPOBEPATb MX paboTocnocoOHOCTb, NpaBuslb-

HOCTb MOAKITYEHMS U KOHPUTYpUpOBaHUSI.

8.7 Ecnu, npy nogkntoydeHnmn 6rioka K CeTn, OH He MOsIBMSIETCS Ha 3KpaHe KoHTpornepa B MeHo CeTb, TO

HeobxoAMMO NpoBEpPUThL:

- MPaBUIIBHOCTb €ro NoAkmnoyYeHus (cmM. PykoBoACTBO Mo akcnnyartauum 6rnoka);

- NPaBUINbHOCTb YCTAHOBKM A)XamnepoB Ha nraTte faHHoro 6roka npu NnpucBoeHnn emy Homepa (cM. Pyko-
BOZCTBO MO 3KcnnyaTtauuu 6rnoka);

- COOTBETCTBME YCTAHOBIEHHOIO HOMEpPA B CETU (C NaHenun KOHTporepa B KoHurypaTope gaHHoro 6rioka)
peanbHOMY HOMepY, YCTaHOBMEHHOMY C NMOMOLLbIO AXXaMrnepoB Ha nnate bnoka.
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MEHIO “AoCTYn"

MoHwuTop cocTosiHusi cetn 6rniokoB BBOOA-BbIBOOA

B

Cospgatb |—+ |—+ |T

OTKpbITb

i)

CoxpaHuTb

Puc. 17. MeHio "CeTb"

[ns Bbixoga u3 MeHto CeTb HaxxmuTe nuktorpammy "Cetb" unm "MeHio".

MEHIO "gocTyn”

8.8 B meHI0 nOCTyn HaxogATca onuumn 6ﬂOKVIpOBKVI KnaBuaTtypbl CEHCOPHOro 3KpaHa n AOCTyMna K CXxemMe.

BroKMpoBKa KrnaBuaTypbl CEHCOPHOro 3KpaHa

8.9 HaxmuTte Ha nuktorpammy [locTyn v, B nosiBuBLueMcs okHe (Pwuc. 18), Bbibepute onumio GriokMpoBkm
KnaBuaTypbl CEHCOPHOro akpaHa. C nomoLLbio cTaHAapTHoro okHa "KnaenaTtypa" ycraHoBuTe Bpems (B ce-

KyHAax), 4Yepes KOTopoe MNpoucxoauT aBTomaTvyeckoe OnokMpoBaHWe KraBuaTypbl Mocre nocrefHero
HaxxaTns nobon 13 NUKTorpamm.

Puc. 18. Mexto "[docTtyn” Puc. 19. 3kpaH B COCTOAHUM
ONOKUPOBKUN

8.10 brnokupoBka knasmaTypbl MPOUCXOANT Ha MtoBoW cTpaHuue nboro MeHio 1 0603Ha4YaeTcs NOSBNEHN-
€M B HWXXHEM NIEBOM YITy 9KpaHa MuraroLlein nMkrorpaMmmbl B Buae 3amka (Puc. 19).

8.11 [Insi pa3bnokmMpoBaHus KnaBuaTypbl 3kpaHa HeobXoAuMO caenaTb HaxaTue Ha nuktorpaMmmy "3amok”.
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BrnokupoBka goctyna k meHto Co3gatb, OTKpbITb, COXpaHuTb, Yaanuthb.
8.12 Onumsa 6GNoKMpoBKK AOCTYNA K CTaHAAPTHbIM MEHI0 NMpeAHasHa4YeHa Ans npegoTBpalleHns HecaHKUmW-
OHMPOBaHHOIO M3MEHEHWS NporpaMMbl U NapaMeTPOB U CBOMCTB (PYHKLIMOHaNbHbIX BITOKOB CXEMBI.

8.13 Haxxmute Ha nuktorpammy [locTyn u, B nosiuBLUEMCsi OkHe (Puc. 18), BbiGepuTe onumio GrnokMpoBku
poctyna k cxeme. C nomoLblo cTaH4apTHOro okHa "Knasuatypa” BBeauTe nornH (123456), a 3atem ycra-
HOBUWTE HOBbIV Naporsb. [Maponb AomkeH npeacTaBnaTb cobon KomGuHaumio umdp oT 1 Ao 6-Tu 3HaKoB,
Hanpumep: 57, 785300 n ap.

8.14 lNocne ycTaHOBKM Napons, Npu 3axode B CTaHAAPTHblE MEHI0, NosiBnsieTcs okHo "Knasuatypa" u
npeanaraeTcs BBECTU naporb. [ocne npaBuibHO BBEAEHHOTO Naposs MOSBMAETCA AOCTYN K MEHIO.

8.15 [1na nameHeHns napons - noBTopuTte NyHKT 8.13.
8.16 [ns oTknoveHns dyHKLMM BNOKMPOBKM AOCTYNa 4OCTATOYHO BBECTM napornb "0" nnu octaBuTb OK-
YHKL p aoctyna [ p

HO BBOZ1A Maponsl He3anonHEHHbIM.
OTKntoYeHne 4aHHOM hyHKLMK LenecoobpasHo, Hanprmep, Ha cTagum NporpaMMUpoOBaHns KOHTposiepa.

MEHIO "HACTPOWKU"

8.17 B meHI0 HacTpoMKun HaxoasiTcs onumMmn yCTaHOBKM MPOMKOCTM 3ByHaHWsi CEHCOPHOW KnaBuaTtypbl, Ap-
KOCTW 3KpaHa W KOnmMyecTBa 3HAKOB B MapameTpax, KOTOpble BbIBOOATCH Ha 3KpaH npu paboTe pasHbixX
dyHKLMOHanbHbIX 6riokoB B MeHto Mpouecc.

8.18 [insa Bxoga B MeHI0 HaxMuTe nuktorpammy Hactpoiku u, B nosiBusLLemcs okHe (Puc. 20), yctaHoBU-
Te HeobxoaVMble 3Ha4YeHNSA COOTBETCTBYIOLLMX 3a4aTHMKOB.

B

Cospgatb

- MapameTtp

OTKpbITb

ﬁ ApkocTb
0 ||

CoxpaHuTb

3ByK

BEeE EBEE

Puc. 20. MeHto "HacTtpoiikn™

8.19 Onumsa "3ByK" umeeT avanasoH 3agatyMkoB oT O (NMpuW HaXaTum Ha CEHCOPHYIO KraBuaTypy 3BYK
OTCYTCTBYET) A0 7 (MakcuMarnbHas rpPOMKOCTb).

8.20 Onuusa "ApkocTb" MMeeT AnanasoH ycTaHOBKM 3agatymka ot 0 o 15. Micnonb3yeTcs Ana yCcTaHOBKM
ONTMMAaInbHOro N306paxeHnst Ha 3KpaHe B KOHKPETHbIX YCNOBUAX MPUMEHEHWS.
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'V 9..15

D> s

.A 7.0

Puc. 21. OnTumanbHble 3Ha4YeHUA 3agaTymkKa spKoCcTU
B 3aBUCUMOCTM OT yrna o63opa (Tonbko Ans
akpaHoB ¢ XXKU-gucnneem)

8.21 Onuusa "MNapameTp" MMeeT Anana3oH YCTaHOBKM 3agaTynka oT 3 A0 6 1M UCnonb3yeTcs, B OCHOBHOM,
ONs perynMpoBaHus pa3MepoB BUPTYarbHbIX LMGPOBbIX MHOAUKATOPOB B OKHax PyHKUMOHANbHOro broka
"SCADA". Tak. Hanpumep. ecnm U3eCTHO, YTO B TEXHONMOTMYECKOM NPOLLECCE MaKCUMarbHOE 3Ha4YeHNE to-
60ro 13 KOHTPONMpPyeMbIX NapameTpoB He npeBbicUT 999, To ByAeT NOrMYHO YCTAHOBUTL 3a4aTHUK ONUMK
"Mapametp" paBHbIM 3 (3 3Haka). B aTom cnyyae pasmep BUpTYyanbHOro LMdpoBOro MHAMKaTopa Ha aKkpaHe
KOHTpornepa. B okHe 6rioka "SCADA", 6ygeT rapMoHWYHO COYeTaTcsi C pa3mepoM UHAULIMPYEMOTO B HEM
yucna (Puc. 22).

358 358 358 358
MapameTp: 3 4 5 6

Puc. 22. Pa3Hble 3Ha4yeHus 3agatyumka onuum "Mapametp”
NpU MHAVKaLUM OOQUHAKOBOrO Yucna.

[ns Bbixoga 13 MeHo HacTporku HaxmunTe nuktorpammy "Hactponku" unm "MeHio".

MEHIO "NMOMOLLb"

8.22 B meHio "lMomoLb" - yka3biBaeTcs Bepcus AaHHOro kKoHTponnepa K1. 3710 cBsi3aHO € MOCTOSAHHbLIM
COBEpLLUEHCTBOBaHNEM XapakTEPUCTUNK KOHTPOMmepa 1 paclUMpeHNEM BbIMOMHAEMbIX UM (DYHKLMIA.
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APXUTEKTYPA U HABHAYEHUE ®YHKLIMOHATbHbIX EIOKOB

9 APXUTEKTYPA U HASHAYEHUE
PYHKUMOHAINBbHbIX BJIOKOB

OnvcaHne apxMTeKTypbl U Ha3Ha4YeHWs! PYHKLMOHanbHbIX 6rokoB BkoyaeT B cebs:
- OnMcaHue BbIMOMHSAEMbIX PYHKLUMIA (Ha3HavYeHune);
- ONnMcaHue BXOAO0B U BbIXOA0B (DYHKLMOHAbHBLIX GOKOB;
- onucaHue koHgurypatopa yHKLUOHaNbHbIX BroKOB;
- onvcaHue paboTbl pyHKUMOHanNbHbLIX 6r10KkoB B MeHto "Mpouecc”.

9.1 ®dyHKUMOHaNbHbIE 6510KM BBOAA-BbIBOAA

9.1.1 K rpynne Bnoku BBoga-BbiBoAa OTHOCSITCS criegytoLume yHKLMOHanbHble 6roku:
- ceTeBOM BBOA-BbIBOA (ceTb 485);

- aHanoroBbI BBOA;

- BUCKPETHbIA BBOA,;

- aHanoroBbIN BbIBOA;

- BUCKPETHbIN BbIBOA,.

®YH KLI,VIOVHAJ'IbeIVI BJIOK
"CETEBOW BBOA-BbIBOO"

9.1.2 HaszHauyeHue:
- opraHusaums cetn 485 BepxHero ypoBHsi Ansl CBA3W KOHTpOIiepa C KOMMbIOTEPOM;
- opraHusauus cetu 485 ons obmMeHa AaHHbIMU C BHELUHUMU YCTPONCTBaMK (Hanpumep, ANs ynpasneHnsi
YacToTHbIMU NpeobpasoBaTensamu NnocpeacTsoM npotokona ModBus).
®yHKUMOHaNbHbIM 6ok CeTeBOM BBOA-BbIBOA, B CXeMe aBTOMAaTU4ECKW yCTaHaBNMBaeTCs Ha nepsoe
MecTo (nepBas cTpaHuua, NeBoe BEPXHee NOMoXeHWe) 1 nonyyaeT Nnopsakosbin Homep 1.

9.1.3 bnok CeTeBoW BBOA-BbIBOA HE MMEET BXOOO0B U BbIXOLOB.

9.1.4 KoHdurypaTop 6noka cogepxuT crnegymoLime KoHdurypaumnoHHslie okHa (Puc. 23):
- Ne B ceTy;
- CkopocCTb;
- Tun.

MNamenuTb Grnok: CETEBOW BBOJ-BbIBO[]

Ne Bcetu Ckopoctb Tun

Puc. 23. Kondmrypatop 6noka CeteBow BBOA-BbIBOA,.
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Homep B ceTn yctaHaBnvBaertcs Ans naeHTUdUKaLum AaHHOTO KOHTpOoepa B CETW NPU NOAKIOYEHNN
HECKOSbKMX (MakcMManbHoO - 32) KOHTPONNepoB B ceTb 485 (M0 MHTEPdENCHOMY KaHany BEPXHEro YPOBHS).
[Mpwn 3TOM KOHpUrypaLmoHHble okHa CKOpOoCcTb 1 Tun JOMKHbI BbITb CKOHUIYPUPOBaHbI CrieayoLwmnm o6-
pa3om: CkopocTtb = 115200, Tun - Slave (Begomebin).

CKopoCTb ornpeaensieT CKopocTb 0OMeHa AaHHbIMW B CETV BEPXHETO YPOBHS U MOXET UMETb 3HAYEHUS:
9600, 19200, 57600, 115200. 3Tn 3Ha4YeHNs1 HaxoaaTCa B BbNMoTeke AaHHOIO KOHUIypaLUMOHHOTO OKHa
1 BbIGUPAOTCA NyTEM HaXaTusi Ha ero NUKTorpammy. MNepeble 3 3HaYEHWsI MOTyT GblTb UCMOMNb30BaHbI TOMb-
KO B crnyyae, Korga MHTepenCHbIN kKaHan BEePXHEro YPOBHSA He 3a[e/iCTBOBaH ANs CBSi3W C KOMMbIOTEPOM,
a ucnonb3yeTcs AN YNpaBneHns BHELWHWMU YCTpOMCTBaMM NocpeacTsom npotokona ModBus. B atom
cnyyae 3Ha4yeHue CKOPOCTY AOMMKHO COOTBETCTBOBATL CKOPOCTM 0OMeHa AaHHbIMU BHELLHUX YCTPOMCTB, a
Twun gomxeH ObITb ycTaHoBMNeH - Master (Begywumn).

Tvn onpepensieT xapakTep CBsi3V KOHTpOrnepa C BHELUHUMUW YCTPOUCTBAMU U MOXET ObITb CKOHMUrypu-
poBaH kak Master (Begywumn) unm Slave (Beqombii).

9.1.5 Tak kak pyHKLUMOHanbHbIN 6ok CeTeBOW BBOA-BbIBOA, HE MMEET BXOOOB W BbIXOAOB, TO B MEHIO
"Mpouecc" He coaepXunTca MHopMaLmm 0 UX COCTOAHUN B JAHHbBIN MOMEHT BPEMEHW.

CDYHKLlI/IOHAHbI-jbIVI BINOK e
"AHANOroBbI BBOO" +

9.1.6 HazHaueHue:

- OpraHusaums cBa3u BUPTYarnbHbIX (OyHKLMOHANbHbIX GNOKOB CXEMbI KOHTpOrepa ¢ peanbHbiMu Briokamu
aHanorosoro Beoga (AB-04).

B cxemy MoxeT ObITb YCTaHOBNEHO A0 8-MU yHKLMOHaNbHbIX 6TOKOB 4aHHOro BUAA.

9.1.7 bnok AHanoroBbI BBOA HE MMEET BXOAOB, Tak Kak OH HaMpsiMyo COEAVHAETCS1 C pearnbHbIM 6Mo-
KOM aHarnoroBoro BBoaa.

Tak kak 6nok AHanoroBbI BBOA ABMSIETCH YeTbipexKaHamnbHbIM, T. €. UMEET BO3MOXXHOCTb MOAKIHOYEHMS
4-x aHanoroBbIx 4aTYMKOB, TO OH UMeeT 16 BbIXoAoB (N0 4 BbIXOAa Ha Kaxablii kKaHan BBOAA).

Ha Puc. 24 HaxoguTcs cxemaTuyeckoe 1 pearnbHOe (C 9KpaHa KOHTpornepa) n3obpaxeHue TUNOB BbIXOA0B
6noka.

Bbixog 0-100%
Bbixog SCAL
Bbixog MIN
Bbixog MAX

Bxoa 1

I Jeo o |~

Bbixoa:

Bbixoa 0-100% Bbixon 0-100 %
Bbixog SCAL Bbixon SCAL
Bbixog MIN Bbixon MIN
Bbixog MAX ) Bbixogq MAX

Bxop 2

I Jeo v |~

Bbixog 0-100%
Bbixog SCAL
Bbixog MIN
Bbixog MAX

KoHdpurypartop

Bxoa 3
> e o |=

Bbixog 0-100%
Bbixog SCAL
Bbixog MIN
Bbixog MAX

Bxopn 4

Bbixoabl 4 | Beixoabl 3 | Buixoabl 2 | Beixoab! 1

| £ O (S

Puc. 24. Beixoabl hyHKLMOHanbHOro 6r1oka AHanoroebi BBOA,
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Kak BugHo Ha Puc. 24, n onucaHo Bbiwe (M. 7.3.11), Ha aKpaHe KOHTponnepa Bbixoaa PyHKLUMOHANbLHOIO
6noka pasmMeLLaloTcsa CneBa, a BxoAa - cnpaea (B OTNMYME OT CXeMaTu4ecKkoro nsobpaxenust 6noka). Moag
nuKTOrpaMmmor AHanoroBoro BBoa Haxoautcs Hagnucb "Bbixog:" v pssgom ¢ Hel Homep (0T 1 o 4), yka-
3bIBaAOLWMIA HA HOMEP COOTBETCTBYIOLLIETO BXOAA, K KOTOPOMY OTHOCUTCS AaHHas rpynna BbixodoB. [ins ne-
peknioYeHns Homepa Bxo4a (M COOTBETCTBYIOLLEN rpynnbl BbIXOAOB) BOCNONb3YNTECh KHONKaMu "

Ta6bnuua 1. XapakTepucTMKa BbIXOA40B Grioka
AHanoroBbI BBOA

Bbixop [OaHHble Ha3HauyeHue
0-100% 0 -100% Bbixoa 6roka B %
SCAL BellleCTBEHHOe Bbixop 6noka B wkane
MIN aunckpetHoe (0 unu 1) CurHanusauust 0 4OCTUXEHUN HUXKHETO

YCTaHOBJ1EHHOIo 3Ha4YeHunsA

MAX anckpetHoe (0 unm 1) CurHanusaums o 4OCTUXKEHUN BEPXHETO
YCTaHOBMEHHOIO 3HaYEHUs!

9.1.8 KoHdmrypatop 6noka cogepxuT cnegyoLime KoHUrypaumnoHHslie okHa (Puc. 25):

- Ne B ceTy;

- Ne Bxoaa; -

- Tun BxoAaa; M3amennTb 6nok: AHAJIOITOBbIV BBO[,
- lWkana min;

- CmeLueHue;

- CWrHan min: Ne Bcetu Ne Bxoga Twun Bxoga

- CurHan max;

- PunTp; [0 o]

Llikana min Lkana max CmelieHue

£ CEE N

CwurHan min CurHan max ®unsTp

Puc. 25. KoHdmrypatop 6noka "AHanoroBbi BBoA4"

Ne B ceTn naeHTUOULMPYET AaHHbIN DYHKLMOHAMbHbIN B0k B ceTh 485 HIDKHEro ypoBHS cpeauy Apyrunx
6nokoB Takoro xe Tuna ("AHanoroBebiii BBoa") 1 UMeeT 3HaveHus ot 1 go 8. Ne B ceTu pyHKUMOHaNbHOrO
6rnoka [oMmKeH COOTBETCTBOBATL HOMEPY pearnbHoro 6rnoka Beoga AB-04 (cm. pasgen "lMNpuceoeHune Groky
nopsiakoBoro Homepa" PykosoacTtsa Mo akcnnyarauun "bnok aHanorosoro seoga AB-04").

He ponyckaertcs npycBOeHNe OAUHaKOBbIX HOMEPOB B CETU ABYM Wi 6ornee gyHKUMOHanbHbIM briokam B
cxeme.

Ne Bxoaa onpegensieT Homep KaHana (gardvka) gaHHoro peanbHoro 6noka aHanorosoro BBoga AB-04.
TakvM 06pa3oM, Bce ocTarnbHble KOH(UIypaLMOHHbIE OKHA OTHOCATCS K ONpeaernieHHOMyY kaHarny onpene-
neHHoro 6noka aHanoroeoro BBoaa AB-04. MNpu nepeknioyeHMn Homepa BXxoaa NepekroyaoTcs n 3Hade-
HUSI B OCTarbHbIX OKHaX.
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Tun Bxopaa onpeaensieT KOHKPETHbIN TUM NOAKITI0YAEMOro Ha AaHbli KaHan AaTtyvka. B 6ubnuoreke koH-
durypaumoHHoro okHa Tun Bxoga HaxoasiTcsl cnegytowme TUnbl AaT4MKOB:

Ta6bnuua 2. Tunbl nogKNo4YaeMbIX JaTYMKOB

Tun Bxopa | Anana3oH namepeHus Tun Bxopa | Anana3oH namepeHus

TCM 50 -50.....650 C TXK (L) 0....800 C

TCM 50 -50.....200 C TXKK (J) 0.....1000 C

TCM 100 -50.....650 C TXA (K) 0.....1300 C

TCM 100 -50.....200 C TAM (S) 0....1600 C
rp. 21 -50.....650 C 0-5mA |LWkana min...lLkana max
rp. 23 -50....180 C 0-20 mA |Lkana min...lLkana max
Pt 100 -50.....650 C 4 -20 mA | Wkana min...lLkana max

Bbi6op HeobxoammMoro Tuna BxoAa Npou3BOAMTCS HaXKaTeM Ha NUKTOrpaMmMy KOHUrypaLmoHHOro okHa
Tun Bxopa.

LLikana min, LLikana max - COOTBETCTBEHHO HWXHWUIA N BEPXHUI NPEAEnbI LLKanbl u3MepeHns duanyec-
KMX BENMUYUH Ans TMnoB BxodoB: 0 - 5 MA, 0 -20 MA, 4 - 20 MA. lMpu ncnonb3oBaHny B Ka4eCcTBe AaTYMKOB

TCM, TCI 1 Tepmonap - OkHa HeaKTUBHbI (YCTaHOBMEHHbIE B HUX 3HAYEHUs He BMUSIOT Ha NpoLecc usme-
peHus).

CMelleHue - KOHCTaHTa, KOTOpas I'IpI/IGQBJ'IFIeTCSI K BXOOHOMY 3Ha4Y€eHuto 6rnoka Ha JaHHOM KaHarne. I'Ipm-
MEHAETCA. HanpumMep. And KoMneHcaunun conpoTuBneHna NMHUK npu NOOKNKYeHnn TCM wn TCI1. B aTOM
Cry4yae cMelleHne JOIMKHO ObITb oTpuuaTernbHbIM YACIOM.

CwurHan min. CurHan max - COOTBETCTBEHHO HWXKHEE U BEepxXHee 3Ha4YeHUs napameTpa. Npu OOCTMKe-
HMKM KOTOpOro. Ha Bbixodax broka MIN unun MAX paHHoro kaHana. O meHsieTcs Ha 1 (cm. Tabnuua. 1).
C nomoupto KOHUrypaLmMoHHbIX OKOH CurHam min 1 CurHanm max MOXHO peanu3oBbiBaTh PYHKLMIO
"BbIX0A 3a npegensbl”. a Takke. NPon3BoAuTb 3-X MO3ULMOHHOE perynmpoBaHue napaMmerpa. UCnomnb3ys ux
B KQYeCTBe 3a4aT4MKOB HUKHErO M BEPXHEro NpeaernoB 30Hbl HEYYBCTBUTENBHOCTY.

PuUnbTp - LMPPOBON hunsTp BXOAHOro curHana. MNpu yctaHoBrneHHoM O - OTKIIOYEH. 1 - BKIIOYEH.

BbixogHon curian 6noka (no gaHHomy kaHany) OUT (SCAL) paseH:

Mpu ncnonb3oeaHum B kavecTtBe aatymko TCM. TCIT n Tepmonap:

OUT (SCAL) = INPUT + CmeweHue

[Mpu ncnonb3oBaHuM yHUULUMPOBaHHbIX AaTuunkoB (0 - 5 MA. 0 - 20 MA. 4 - 20 MA):

(WWkana max - LLkana min)
OUT (SCAL) = (INPUT - GR min) + lLkana min + CmeweHue
(GR max - GR min)
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I'oe. INPUT - BxogHoe 3HaveHue 6rnoka (Ha 4aHHOM kaHarne) nocne unsTpa;
GR min - MyHMManbHOe 3HaYeHne KOHKPETHOWN rpadyMpOBKY aHarioroBoro Bxoga (Hanpvmep. Ans
Tuna Bxoaa 4 - 20 MA - 4. onsa Tuna Bxoga 0 - 5 MA - 0);
GR max - MakcuManbHoe 3Ha4yeHne KOHKPETHOWN rpayMpOBKM aHANoroeoro Bxoda (Hanpumep. Ans
Tuna Bxoga 4 - 20 MA - 20. ans Tuna Bxoga 0 - 5 MA - 5);

9.1.9 B meHio Mpouecc 6nok AHanoroebi BBOA, NpeAcTaBneH B Buae Tabnuubl. B KOTOPOW HAaXOAUTCS UH-
hopmauums o coctosiHim Bcex 16-Tn BbixodoB 6rnoka (4 Bxoga (kaHana). no 4 BbiXxoda Ha KaXabli BXoA) B
OaHHbIi MOMeHT BpeMeHu (Puc. 26).

Briok Ne 1

Bxog 1-2 Bxog 3-4
Boixog 0-100 % Bbixog 0-100 %
Bbixon SCAL Bbixon SCAL
Bbixog MIN Bbixog MIN
Buixon MAX Bbixon MAX
Bbixog 0-100 % Bobixog 0-100 %
Bobixog SCAL Bbixon SCAL
Bbixog MIN Bbixog MIN
Bobixog MAX Bbixog MAX

S aekabps
16:20: 06

Puc. 26. MeHto "lMpouecc” (Bnok "AHanoroBbi BBoA")

Hap Ttabnuuen Haxogutcs Hapnuch "Brnok Ne1", ykasbiBatowiasi Ha Homep 6noka B cetu (Homep bnoka
aHanoroBoro Beoa AB-04).
Mpwu BbIXOAE NapameTpa 3a npegensi wkansl (0 - 100%) B ctpoke "Bbixoa 0 - 100%" nossnsetcsa cooblue-
Hue: ">100 %", BbloeneHHoe XenTbiM PoHOM. Kak n3obpaxkeHo Ha Puc. 26 (Bbixoa 3-ro kaHana).

tDVHKLlI/IOHAHbI:IbIVI BJTIOK i
"OUCKPETHbIVN BBOA4"

9.1.10 HasHa4yeHue:

- OpraHusaums CBA3N BUPTYarnbHbIX (PYHKLMOHANbHbIX BITOKOB CXeMbl KOHTposepa ¢ peasibHbiMU BriokaMm
avckpeTtHoro Beoga (OB-08).

B cxemy MoXeT GbITb YCTAHOBNEHO A0 8-MU PyHKLMOHANbHbIX GNOKOB AaHHOro BUAA.

9.1.11 bnok iucKkpeTHbIA BBOA HE MMEET BXOAOB, Tak Kak OH HaNpsIMyl COEAMHSAETCST C pearnbHbIM 6ro-
KoM amnckpeTHoro Beoga [1B-08.

DyHKUMOHanbHbIV 6rok [McKpeTHbIN BBoA (kak 1 6rnok [1B -08) siBnsieTcs 8-Mu kaHanbHbIM U COOEPXUT
8 oAHOTUMHbLIX BbIXxoAoB (Puc. 27).
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og | 1
5]

Bbixop;:
Q Y Buxon 1diIN
9 2z Bbixog 2 dIN gblxo,q 2 diN
® | 3 ¥ Bbixog3dIN bixoa 3 dIN
ol =z, A Beixog 4 dIN
> | & [ BexoaddN I Buixog 5 dIN
= (% 151 Boixog 5 dIN Bbixog 6 dIN
8 16/ Boixog 6 dIN Beixoa 7 dIN
% 7] Bobixog 7 dIN Boixon 8 dIN
¥ 18| Bbixog 8 dIN

Puc. 27. Bbixoab! ¢pyHKUMOHanbLHOro 6roka "OucKkpeTHbIA BBOA"

Tabnuua 3. XapakTep1cTvKa BbIXO4OB Grioka
[ucKpeTHbI BBOA

Bbixop OaHHble HasHaueHue

diN1-8 nckpeTHoe (0 nnmn 1) Bbixop 6roka

9.1.12 KoHdouryparop 6rnoka coaepxut cnepytoLime KoHgurypaumoHHble okHa (Puc. 28):

- Ne B ceTy;
- Ne Bxoaa;
- YpoBeHb;
- dunbTp;

NamennTb 6nok: OUCKPETHbIM BBO[,

GEE N N

Ne B cetu NeBxoga YpoBeHb

duneTp

Puc. 28. KoHdwmrypaTop 6noka "[uckpeTHbI BBOA"

Ne B ceTn ngeHTMdULMPYET AaHHBIN PYHKUMOHANbLHLIN 610K B ceTh 485 HKHEro ypoBHS cpean Apyrnx
6nokoB Takoro xe Tina ("AnckpeTHbI BBOA") U nMeeT 3HaveHus oT 1 go 8. Ne B ceTu pyHKLMOHansHoro
6noka fomKkeH COOTBETCTBOBATL HOMepY peanbHoro 6rnoka seoga [1B-08. He pgonyckaetcs npucsoeHne
OAMHAKOBbLIX HOMEPOB B CETU ABYM UK bonee dyHKUMOHanNbHLIM Briokam B cxeme.
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Ne Bxoaa onpeensieT HOMep KaHana gaHHoro pearbHoro 6noka guckpetHoro Beoga [B-08.

YpoBeHb 1 DPUNLTP - pe3epBHble OKHA, pa3paboTaHHble A AanbHeLen MoAepHU3aLUMN KOHTponnepa,
B @aHHON MOAENW - HEaKTUBHBbI.

9.1.13 B meHio Mpouecc 6nok [NUCKpeTHbIN BBOA NPeACTaBneH B BuAe Tabnuubl. B KOTOPOW HaXOAUTCA UH-
dopmaLms 0 CoOCTOSHUM Bcex 8-My BbIXOAOB 6roka B AaHHbIE MOMeHT BpemMeHu (Puc. 29).

Brok Ne 1
Bxoa Bbixoa
Bbixog 1 dIN
Bobixog 2 dIN
Beixoa 3 dIN
Bbixog 4 dIN

Bbixog 5 dIN
Bbixog 6 dIN
Beixog 7 dIN
Bbixog 8 dIN

o~k -k ocle o

S pnekabps
19:05:06

Puc. 29. MeHio "Mpouecc” (Bnok "AuckpeTHbI BBOA")

Hap tabnuuen Haxogutcs Hagnucb "Bnok Ne1", ykasbiBatowiasi Ha HoMep bnoka B ceTu (Homep 6rnoka
avckpeTHoro BeoAa [1B-08).

®YHKUNOHATIBH bl BNOK
"AHANOroBbIX BbiBOO"

9.1.14 Ha3HaueHue:

- OpraHusauus CBA3N BUPTYanbHbIX (yHKLMOHAMbHbLIX BIIOKOB CXeMbl KOHTpOriepa ¢ peanbHbIMy Briokamu
aHanoroBsoro BbisoAa (BBA-04).

B cxemy MOXeT BbITb YCTAHOBMNEHO 40 8-MU (PyHKLMOHaNbHbLIX 610KOB AaHHOrO BUAA.

9.1.15 biok AHanoroBui BbIBOA, HE MMEET BbIXOA0B, TaK Kak OH HanpsMyl0 COEANHAETCS C peasibHbIM
6nokom aHanorosoro BeiBoga BBA-04.

PyHKUMOHanbHbIV 6rok AHanoroBui BbiBopA, (kak 1 6ok BBA-04) saBnsieTcst 4-X kaHanbHbIM U COOEPXUT
4 ogHoTunHbIX Bxoga (Puc. 30).

Tabnuua 4. XapakTepucTvMka BXOA40B Grioka
AHarnorosbIl BbIBOA,

Bxop [OaHHble HasHauyeHue

aOUT1-4 0-100 Bxopn 6noka
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o8

Bxoa:
e
Xon a
)L g e
B 2 TH 2
xon 2 aOU ] § E,
Bxop 3 aOUT (H @
A . 8

Bxon 4 aOUT 4 5

¥

Puc. 30. Bxogb! chyHKLUMOHanbLHOro 6roka "AHanoroBbi BbiBoA"

9.1.16 KoHdourypartop 6rnoka cogepxut cnepytoLime KoHgurypaumoHHble okHa (Puc. 31):

- Ne B ceTy;

- Ne BbIxoaa;

- Tun BbIX0Aa;
- 3HauyeHue;

N3amennTb 6riok: AHATIOTOBbIV BbIBO[,

AEEN ANl £EI2

Ne B cetTu Ne Bbixoga Twun Bbixoga

3HaueHue

Puc. 31. KoHdwmrypaTtop 6noka "AHanoroBbi BbiBoA"

Ne B ceTn ngeHTMdULUMPYET AaHHBIN PYHKUMOHANbLHLIN 610K B ceTh 485 HKHEro ypoBHSA cpean Apyrnx
6nokoB Takoro xe Tuna ("AHanoroBebii BbIBOA") 1 MMeeT 3Ha4eHus oT 1 go 8. Ne B ceTum brioka gormkeH
COOTBETCTBOBAaTbL HOMepY peanbHoro 6roka BeliBoga BBA-04. He pgonyckaetcs NnpucBOeHWe OANHAKOBbIX
HOMepOB B ceTh ABYM unu bornee dyHKUMOHanNbHLIM Briokam B cxeme.

Ne Bbixopa onpefensieT HoMep kaHana AaHHOro peanbHoro 6rnoka aHanoroeoro BeiBoga BBA-04.

Tun Bbixoaa u 3HaYeHue - pe3epBHbIE OKHA, B JaHHOW MOAENW - HEAKTUBHbI.

9.1.17 B meHio Mpouecc 6nok AHanoroBbi BbIBOA NpeacTaBneH B BUAE Tabnuupbl. B KOTOPOW HAaxoauTcs
MHOPMaLMsa 0 COCTOSIHWUM BCeX 4-X BXoAoB Brioka B faHHbI MOMEHT BpeMeHu (Puc. 32).

Hapg Ttabnuuen HaxoguTcst Hagnucb "Briok Ne1", ykasbiBarollasi Ha Homep broka B ceTu (Homep Grioka
aHanorosoro BbiBoga bBA-04).
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DATA Bbixog
Bxog 1 aOUT 43
Bxopg 2 aOUT 91
Bxog 3 aOUT 47
Bxon 4 aOUT 18

S pekabps
19:50:09

Puc. 32. MeHio "lMpouecc” (Bnok "AHanorosbii BbiBoA")

®YH KLI,VIOHAHbVHbIVI BJIOK
"ONCKPETHbIV BbiBOL"

9.1.18 HasHauveHue:

- OpraHusaumsi CBA3u BUPTYarbHbIX PYHKLMOHAMNbHbIX GIOKOB CXEMbI KOHTpOMepa ¢ peanbHbiMU BriokaMmun
auckpeTHoro BbiBoga (BB-08).

B cxemMy mMoxeT ObITb yCcTaHOBNEHO A0 8-MU DyHKLUMOHarbHbIX 6GNIOKOB AaHHOro BMAA.

9.1.19 Bnok [nCKpeTHbIN BbIBOA HE MMEET BbIXOAOB, TaK Kak OH HanpsiMyto COEAMHSIETCA C pearnbHbIM
6nokom auckpeTtHoro BbiBoga 5BM-08.

DyHKUMOHanNbHbIV 6ok [AUcKpeTHbIN BbiBoA (kak n 6nok BBA-08) siBnsieTcst 8-kaHanbHbIM U COAEPXUT
8 ogHOTUNHBIX BXx0oAoB (Puc. 33).

8c

Bxoa:

Bron 1dOUT | a Bxoa 2 dOUT
Bron 2 dOUT |4 o Bxog 3 dOUT
Bxon3dOUT P 5| 8 gxog 4 dlgﬂ
Bxog 4 dOUT K oI| > ona 6 éOUT
Bron5doUT |3 Q| = Bxon 7 dOUT
Bxog 6 dOUT |&] MO | & Bxog 8 dOUT
Bxog 7 dOUT |7} g

Bxog 8 dOUT |8 ¥

Puc. 33. Bxoab! cpyHKLUMOHanbHoro 6noka "[AnckpeTHbIN BbiBOA"
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Tabnuua 5. XapakTepucTuka BxoaoB 6noka
LOnCcKpeTHbI BbIBOA,

Bxon OaHHble HasHaueHue
dOUT 1 - 8 | auckpetHoe (0 unun 1) Bxop 6noka
(Tun Pene)
dOUT1-8 yucno ot 0 oo 100 Bxopn 6rnoka
(Tun Umnynec)

9.1.20 KoHdpurypartop 6rioka coaepxut cregytoLime KoHUrypaumoHHble okHa (Puc. 34):

- Ne B ceTum;
- Ne BbIxoaa;
- Tun; MNamennTs 6nok: AVCKPETHbLIA BbIBOM

SN SNl (T

Ne B cetn  Ne Bbixoga Twvn

Puc. 34. KoHduryparop 6noka "OUcKpeTHbIA BbiBOA"

Ne B ceTu naeHTUOUUMPYET AaHHbIN YHKLMOHANbHBIN 6ok B ceTh 485 HXKHErO YPOBHS cpeau Apyrux
6nokoB Takoro e Tuna ("OuckpeTHbIN BbIBOA") M MMeeT 3HaveHns oT 1 go 8. Ne B ceTm Grioka gormkeH
COOTBETCTBOBATb HOMeEpPY peanbHoro 6rnoka BeiBoga 6B[-08. He gonyckaeTtcs npucBoeHme oguHaKoBbIX
HOMEpPOB B CETV ABYM Unu 6onee gyHKLMOHanbHbIM 6riokam B cxeme.

Ne Bbixopa onpegenseT HOMep KaHana AaHHOro peansbHoro 6noka aHanorosoro BeiBoga BB[-08.

Tun onpepgensieT TN AaHHbIX, KOTOPblE MOFYT MOCTYNaTh Ha AaHHbI BXoA4 PYHKLMOHaNbLHOro 6roka
(Tabnuua 5).

Mpu ycTtaHoBneHHoM Tune Pene, 6ok BblAaeT curHan HenocpeacTBEHHO Ha hr3nYecknin Bbixoa pearnb-
Horo 6noka guckpeTtHoro Bbixoga 5B-08.

Mpwu ycTaHoBneHHoM Tvne Umnynbe, 6nok Beigaet yncno ot 0 go 100 (B npoueHTax), onpegensioilee
ANUTENbHOCTB MMMYyIbCa (CKBaXXHOCTb) € nepuofdoM 1 ¢. MNpuMeHseTcs, Hanpyumep, Mpu NOAKIYEHUN
Ha Bxof 6rnoka “OucKkpeTHbIN BbIBOA” Bbixoga PyHKLUMOHaneHoro 6noka “Perynatop” (npu MUO-perynu-
poBaHun).

9.1.17 B meHto Mpouecc 6rok [JMCKpeTHbIN BbIBOA NpeacTaBneH B Buae Tabnumupbl. B KOTOPON HaxoauTcest
MHOPMaLMs O COCTOSIHUM Beex 8-My BXOAOB Grioka B AaHHbIA MOMEHT BpemeHu (Puc. 35).

Hap Tabnuuen Haxogutcs Hagnuck "Briok Ne1", ykasbiBatowiasi Ha Homep brioka B ceTu (Homep bnoka
avckpeTHoro BbiBoga BB[-08).
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Briok Ne 1
Bxon DATA Bbixog
Bxog 1 dOUT
Bxog 2 dOUT
Bxoag 3 dOUT
Bxog 4 dOUT
Bxopg 5 dOUT
Bxog 6 dOUT
Bxopg 7 dOUT
Bxoa 8 dOUT

S pnekabps
19:50:09

Puc. 35. MeHio "lMpouecc” (Bnok "[AnckpeTHbIN BbIBOA")

9.2 MaTemaTtu4yeckue pyHKLMOHANbHbIE BJIOKM

9.2.1 K rpynne MaTemaTuyeckue pyHKLMOHaNbHbI€ GNMOKU OTHOCSTCS crieytolume 6rioku:
- YMHOX€HMUe;

- CyMMUpOBaHMue;

- AeneHue;

- KOPeHb KBaApaTHbIN;

- Moaynb.

®YHKLUWOHATNbHbIA BIIOK M
“YMHOXEHUE”

=

L

9.2.2 Ha3HaueHue:
- BbIMOSIHEHNE MaTeMaTU4eCKoN onepauumn YMHOXEHNE.
B cxemy MoXeT GbITb yCTaHOBNEHO A0 8-MU yHKLMOHaNbHbIX 6OKOB 4aHHOro BUAA.

9.2.3 bnok YMHOXeHue nMeeT 8 BXOAOB 1 4 BbIxoAa U SIBASETCS 4-X 3NEMEHTHbIM, TO €CTb COAEpPXHuT 4
He3aBMCUMbIX AMEMEHTA, KaXabl N3 KOTOPbIX COCTOUT U3 2-yx BxodoB u 1-ro Beixoaa (Puc. 36, 37). Takum
obpa3zom, B cxeme hyHKLMS YMHOXEHNE MOXET ObITb Ucnonb3oBaHa Ao 32 pas3 (8 6rokoB no 4 anemeHTa).

Bxog1 MUL1 F
Bxog2 MUL1

Bxog1 MUL2 E
Bxog2 MUL2 [

Bxop1 MUL3 B
Bxog 2 MUL3 &

Bxog 1 MUL4 F-
Bxon2 MUL4 18

AN Bbixoa 1 MUL

2 Bbixog 2 MUL

Bxoapl
Bbixoabl

EX Bbixog 3 MUL

KoHdpurypartop

2 Bbixog 4 MUL

Puc. 36. CxemaTtuyeckoe nsobpaxeHue 6rnoka “YMHoxeHue”
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D 50

HHERPTOR

Bbixon:

Bbixog 2 MUL
Bbixogq 3 MUL
Bbixog 4 MUL

E i RALL

Bxop:
Bxog 2 MUL
Bxon
Bxoa

1
1 MUL 2

2 MUL 2
Bxog 1 MUL 3
Bxog 2 MUL 3
Bxog 1 MUL 4
Bxog 2 MUL 4

Puc. 37. Bxoabl u Bbixoabl 65n1oka “YMHoxeHue”
Ha 3KpaHe KOHTponnepa

Tabnuua 6. XapakrepucTuka BXOA4OB U BbIXOAOB 6rioka YMHOXeHue

ITPOMIIPUAA,

Bxop OaHHble HasHaueHue
MUL 1-8 BELLECTBEHHOE Bxop 6noka

Bbixopg OaHHble HasHaueHue
MUL 1-4 BelleCTBEHHOEe Bbixoa 6rnoka

9.2.4 KoHdmrypaTtop 6rioka coaepxuT criegytowmne KoHdurypaunoHHbele okHa (Puc. 38):

- Ycunenue 1;
- YcuneHue 2;
- YcuneHue 3;
- YcuneHue 4.

30

MN3amernTb 6nok: YMHOXEHUE

Ycunenue 1 Ycunenue 2 Ycunenue 3

Ycunenwue 4

Puc. 38. KoHndmrypatop 6noka "YMHOXeHue”
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Ycunenwue (1 -4) - koaddULMEHT (KOHCTaHTa), KOTOPbIV ABMAETCA AOMNOMHUTENBHBIM MHOXWUTENEM Ans
Kaxgoro us 4-x anemeHToB 6roka.
BbixogHom curHan 6noka (ans oTAenbHO B3ATOrO arieMeHTa) paBeH:

OUT (MUL) = INPUT 1 * INPUT 2 * Ycunenue
rae INPUT 1 u INPUT 2 - BxogHble 3HayeHus1 6noka B JaHHOM 3fieMeHTe.

9.2.5 B meHio Mpouecc 6ok YMHOXEHWe npeacTaBneH B Buae Tabnuubl. B KOTOPOW HAaXo4MTCst UHAOpP-
MaumMsa 0 COCTOAHUN 8-MU BXOAOB U 4-x BbIXOAOB 6roka B AaHHbIVi MOMeHT Bpemenu (Puc. 39).

Bxog 1 MUL 1 Bbixog 1 MUL
Bxog 2 MUL 1 g Bobixog 2 MUL
Bxon MUL 2 A Bbixog 3 MUL
Bxog 2 MUL 2 Bbixog 4 MUL
Bxoa MUL 3
Bxog 2 MUL 3
Bxoa MUL 4
Bxog 2 MUL 4

S [nekabps
13:20:50

Puc. 39. MeHto "lMpouecc™” (Bnok "YMHoxeHue”)

®YHKUWOHATBHbIN BOK

“CYMMWUPOBAHUE” S

9.2.6 Ha3HauyeHue:
- BbIMOSIHEHNE MaTemMaTU4ecKon onepaunm cyMM1MpoBaHue.
B cxemy MOXeT ObITb YCTAaHOBMNEHO A0 8-MU (DyHKLMOHANbHbIX G1I0KOB JAHHOTO BMAA.

9.2.7 bnok CymmupoBaHue nveet 8 Bxodos 1 4 Bbixoga. B 3aBMCUMOCTM OT yCTaHOBNEHHOW KOHAUrypa-

UMM MOXET ObITb:

- 4-x aneMeHTHbIM (TN 2 SUM). B atom cny4ae anemeHT cocTouT u3 2-x Bxogos 1 1-ro Beixoaa. Mpu
3TOM, Nepes onepaumen CyMMVPOBaHNUSA, BXOAHbIE 3HAYEHNSI MOTYT OblTb YMHOXEHbI Ha COOTBETCTBY!O-
Lme kodaddPULUMEHTBI K, a Nocrie CyMMUPOBaHUSA, K MONyYeHHOMY 3HaYeHWIo NpubaBnsieTcs KOHCTaHTa
CwmelleHve. B gaHHOM Tune ycTtaHOBNEHHOe 3HavyeHne CMelleHne OTHOCUTCS KO BCeM 4-M anemMeHTam
6noka, NMOTOMy NpMMEHeHNe 3TOro Tuna LenecoobpasHo B criydae, korga CmelleHne He NpMMeHseTcs
U UMEET OaMHaKOBOe 3HaveHue Ans Bcex 4-x anemeHToB bnoka (Puc. 40);

- oAHo3neMeHTHbIM (Tun 8 SUM). B atom cnydyae anemeHT cocTouT M3 8-Mu BxomdoB U 1-ro Bbixoga
(ncnonbayetcs 1-1 Bbixod 6noka). MNMpu aTom, nepea onepaume CyMMMPOBaHUS, BXOAHbIE 3HAYEHMs MO-
ryT BbITb YMHOXEHbI Ha COOTBETCTBYIOLLUME KOI(DMDULMEHTBI K, @ NOCNEe CyMMUPOBAHWUS, K MONyYeHHOMY
3HaveHuIo npnbaenseTcs koHcTaHTa Cmelenuve. (Puc. 41);

- 3-X aneMeHTHbIM (TN 2 sum). B 3ToM cnyyae anemMeHT cocTouT U3 2-x BxogoB W 1-ro Beixoga, HO B
otnuyme ot Trna 2 SUM, kaxapblii aNeMeHT UMeET CBoe 3HadeHue cMelleHuns (Puc. 42).
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Takvum 06pa3om, B 3aBMCMMOCTM OT YCTaHOBMEHHOro Tuna 6roka, B cxeme dyHKuusi CymmmnpoBaHue
MOXeT ObITb Mcnonb3oBaHa ot 8 (ecnu Bce 6rnoku ¢ Tnom 8 SUM) go 32 pas (Bce 6rnoku ¢ Tunom 2 SUM).

Bxon1 SUM1 F
Bxon 2 SUM1 2

Bxog 1 SUM2 B
Bxon2 SUM2 [

Bxog 1 SUM3 P
Bxog 2 SUM3 &

Bxog 1 SUM4 K
Bxon2 SUM4 B

5N Bbixog 1 SUM

2 Bbixog 2 SUM

Bxoppbl
Bbixoab!

2 Bbixoa 3 SUM

KoHdurypartop

4 Bbixog 4 SUM

Puc. 40. Bnok “CymmupoBanue”, Tun “2 SUM”

Bxog 2 SUM 3] ol_

et P U —
Bxog 4 SUM |- g > Q

Bxon5SUM P x| S| 3|,

Bxon6SUM |8/ @ (S| d g
Bxon 7 SUM |1 )

Bxon 8SUM s, ]

Puc. 41. Bnok “CymmupoBanue”, Tun “8 SUM”

1
Bxog 1 SUM 1 7 5 - Bbixoa 1 SUM
Bxog 2 SUM 1 ] ol_

s|2]|2|5

A B 2 SUM

BxondsUM2 I & | & & [T

2 s | =
BXOﬂ58UM2£5 _g_ dgi
Bxon 7 SUM 3 - ) .
Bxon 8 SUM 3 | 8] _S

Puc. 42. Bnok “CymmupoBaHue”, Tun “2 sum”
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Bbixog 2 SUM
Bbixog 3 SUM
Bbixog 4 SUM

Puc. 43. Bxoabl u Bbixoabl 6noka “CymmupoBaHue”
Ha 3KpaHe KOHTponnepa

Ta6nuua 7. XapakTepucTuka BXOA0B U BbIxoAoB 6noka CyMMupoBaHue

Bxopn [OaHHble HasHaueHue
SUM 1-8 BeLLEeCTBEHHOe Bxopn 6roka

Bbixop [OaHHble HasHaueHue
SUM 1-4 BeLLlecTBEHHOE Bbixoa 6noka

9.2.8 B 3aBMCMMOCTM OT YCTaHOBIEHHOTO TMMNa, KOHdurypatop 6roka MOXeT copepaTb creaywlime
Habopbl KOHUIYPaALMOHHbBIX OKOH:

Tun 2 SUM: Tvn 8 SUM: Tvin 2 sum:
- CmelueHue; - CmelueHue; - CmelyeHue 1;
- K*Bxopm 1; - K*Bxopg 1; - K*Bxopg 1;
- K*BXop 2; - K*BXOp 2; - K*BXOp 2;
- K*BXop 3; - K*Bxog 3; - CmelleHue 2;
- K*Bxoa 4; - K*Bxopa 4; - K*Bxop 3;
- K*Bxop 5; - K*BXxop 5; - K*Bxop 4,
- K*BXxop 6; - K*BXxop 6; - CmeLyeHue 3;
- K*BXop 7; - K*Bxopn 7, - K*Bxoa 5;
- K*BXop 8. - K*Bxop 8. - K*Bxopg 6.

Tun 6noka ycTaHaBnMBaETCsi C MNOMOLLbIO KOHAUrypaLmoHHoro okHa Tun (Puc. 44 - 45).
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MameHuTb 6nok: CYMMUWUPOBAHNE MN3meHuTb 6rnok: CYMMUPOBAHUE

CmeweHue 1 k*Bxoa 1 K*BXxopn 2 CmeweHue 1 k*Bxop 1 K*Bxop 2

k*Bxoq 3 k*Bxopn 4 K*Bxop 5 CmelleHue 2 k*Bxop 4 K*Bxon 5

Kk*Bxopn 6 K*Bxon 7 K*Bxopn 8 CwmeweHue 3 k*Bxon 7 K*Bxop 8

Puc. 44. KoHdwmrypaTtop 6noka "Cymmuposanue” Puc. 45. KoHdurypartop 6noka "CymmupoBaHue”
(Tunbl “2 SUM” 1 “8 SUM”) (Tun “2 sum”)

CMelleHuMe - KOHCTaHTa, KoTopasi NpMbaBNAETCA K CyMME BXOAHbIX 3HAYEHU arieMeHTa broka, yMHOXeH-
HbIX Ha KO PULIMEHTHI K.

K*Bxoa 1 - K*BxoA 8 - k09(hPULMEHTbI, HA KOTOPbIE MHOXATCS 3HAYEHUSI COOTBETCTBYIOLLNX BXOAHbIX CUT-
Hanos 6roka.

BbixogHolt curHan 6noka (4ns oTAenbHO B3ATOMO afieMeHTa) paBeH:

Tunbl 2 SUM 1 2 sum:

OUT (SUM) = INPUT 1 * k*Bxog 1 + INPUT 2 * k*Bxoa 2 + CmelleHue
Tun 8 SUM:
OUT (SUM) =INPUT 1 * k*Bxog 1 + ... INPUT N * k*Bxoa N ... + INPUT 8 * k*Bxog 8 + CMelyeHue

rae INPUT 1, INPUT 2, INPUT N, INPUT 8 - BxogHble 3Ha4eHusi 6rioka B JaHHOM 3MNEMEHTE.

9.2.9 B meHto Mpouecc 6nok CymmmnpoBaHve NpeacTaBneH B Buae Tabnuubl. B KOTOPOW HaxoamuTcs Hdop-
Maums 0 COCTOSHMN 8-Mu BXOAOB U 4-X BbIXOAOB 6rioka B AaHHbI MOMEHT BpeMeHm (Puc. 46).
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Bbixon

Bbixoq 1 SUM
Bbixog 2 SUM
Beixoq 3 SUM
Bbixonq 4 SUM

Bxog 1 SUM
Bxopg 2 SUM
Bxog 3 SUM
Bxopg 4 SUM
Bxog 5 SUM
Bxoag 6 SUM
Bxog 7 SUM
Bxog 8 SUM

0
0
0
0
0
0
0
0

S nekabps
122005

Puc. 46. MeHtio "lMpouecc” (Bnok "CymmupoBaHue”)

®YHKUNOHATbHbINA BIOK
“OENEHUE”

I

9.2.10 HasHaueHue:
- BbINOSIHEHWE MaTeMaTU4ecKol onepaummn geneHuve.
B cxemy MOXeT ObITb YyCTaHOBMEHO A0 8-My (DYHKLMOHANbHLIX GNOKOB AaHHOMO BMAa.

9.2.11 bnok fleneHne nmeeT 8 BXOAOB U 4 BbIxoAa U ABNSETCH 4-X SMEMEHTHBIM, TO €CTb COAEPXMUT 4
He3aBMCUMbIX 3MeMeHTa, KaXablA U3 KOTOPbIX COCTOUT 13 2-yx BxodoB u 1-ro Beixoaa (Puc. 47, 48). Takum
o6pa3som, B cxeme pyHKUMA [leneHne MoXeT OblTb Ucnonb3oBaHa Ao 32 pas (8 6rnokos no 4 anemeHTa).

g plemon]
= | =
2] f o

Puc. 47. CxemaTtuyeckoe nsobpaxeHue 6rnoka “OeneHune”
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Bxop:
Bbixog 2 DIV Bxoa
Bbixog 3 DIV Bxoa
Bobixog 4 DIV Bxon

Bxon

Bxoa
Bxoa
Bxoa

ABRwOwNONR

Puc. 48. Bxoabl u Bbixoabl 6noka “HdenexHue”
Ha 3KpaHe KOHTponnepa

Ta6bnuua 8. XapakTep1cTuMKa BXOAOB M BbIXxogoB 6rioka [leneHue

Bxop OaHHble HasHaueHue
DIV 1-8 BELLECTBEHHOE Bxop 6noka

Bbixopg OaHHble HasHaueHue
DIV 1-4 BeLleCTBEHHOEe Bbixoa 6rnoka

9.2.12 Kondouryparop 6roka cogepxut cnegytoLime kKoHdurypaumoHHblie okHa (Puc. 49):
- Ycunexue 1;

- Ycunenwue 2;
- YcuneHue 3; Mamennts 6rnok: OENEHUE

- YcuneHue 4.

Ycunenue 1 Ycunenue 2 Ycunenue 3

Ycunenwue 4

Puc. 49. KoHndmrypartop 6noka "OeneHune”
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YcuneHue (1 - 4) - k0adbpUUMEHT (KOHCTaHTa), KOTOPbIV SABMSETCS AOMONHUTENbHBIM MHOXWUTENEM Ans
Kagoro u3 4-x anemeHToB 6roka.
BbixogHom curHan 6roka (anst oTaenbHO B3ATOrO 3rieMeHTa) paBeH:

OUT (DIV) = INPUT 1 * Ycunenue / INPUT 2
rae INPUT 1 n INPUT 2 - BxogHble 3Ha4YeHus 6rioka B JaHHOM 3f1EMEHTE.

9.2.13 B meHto Mpouecc 6nok [leneHne npeactasneH B Buae Tabnumubl. B KOTOPOW Haxoautes nHgpopma-
L1si O COCTOSIHUM 8-MU BXOOOB U 4-X BbIXOAOB Brioka B AaHHbIA MOMEHT BpemeHun (Puc. 50).

Bbixon
Bxog 1 DIV 1 Bbixoq 1 DIV
Bxog 2 DIV 1 8 Bbixog 2 DIV
Bxog 1 DIV 2 s Bbixon 3 DIV
Bxog 2 DIV 2 Boixog 4 DIV
Bxog 1 DIV 3
Bxog 2 DIV 3
Bxog 1 DIV 4
Bxog 2 DIV 4

S nekabps
13:20:50

Puc. 50. MeHto "lMpouecc” (bnok "OeneHune”)

®YHKUMOHANBHLIA BNIOK  [EEed
“KOPEHb KBA[IPATHbIN”

9.2.14 HasHauveHue:
- BbIMOSIHEHNE MaTeMaTU4eCcKon onepaunn n3BnedYeHne KBagpaTHoOro KOpHSi.
B cxemMy moxeT ObITb yCcTaHOBNEHO A0 8-MW yHKLUMOHarbHbLIX 6NIOKOB AaHHOro BMAA.

9.2.15 bnok KopeHb kBagpaTHbI UMeeT 4 Bxoga M 4 Bbixoga U ABMsSieTCHA 4-X aNeMeHTHbIM, TO eCTb
COAEPXUT 4 HE3ABUCUMBbIX 3MEMEHTA, KaXabI U3 KOTOPbIX COCTOUT U3 1-ro Bxoga u 1-ro Beixoga (Puc. 51,
52). Takum obpa3zom, B cxeme pyHKLMS KopeHb kBagpaTHbIi MOXET ObiTb MCMonb3oBaHa Ao 32 pas.

Bxog 1 SQRT |- L Boixog 1 SQRT

Bxon 2 SQRT = 2 Boixoa 2 SQRT

Bxog 3 SQRT =

Bbixoapbl

S Bbixoa 3 SQRT

Bxonbl
KoHdurypartop

Bxoa 4 SQRT |4 4

Beixog 4 SQRT

Puc. 51. CxemaTnyeckoe nsobpaxeHue 6noka “KopeHb kBagpaTHbIn”
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Bbixon:

Bbixog 2 SQRT Bxog 2 SQRT
Beixog 3 SQRT Bxoa 3 SQRT
Bbixog 4 SQRT Bxog 4 SQRT

Puc. 52. Bxoabl n BbixoAabl 6noka “KopeHb kBagpaTHbIn”
Ha 3KpaHe KOHTpornnepa

Tabnuua 9. XapakTepucTuka BXOAOB M BbixoAoB 6noka KopeHb kBagpaTHbIN

Bxon OaHHble HasHaueHue

SQRT 1-4 BeLLEeCTBEHHOE Bxopn 6rnoka

Bbixop OaHHble HasHaueHue
SQRT 1-4 BELLECTBEHHOE Bbixoa 6rioka

9.2.12 Konduryparop 6roka cogepxut cnegytoLume koHdurypaumoHHblie okHa (Puc. 53):
- Ycunexue 1;

- YcuneHue 2; -
- YcuneHue 3; MamennTb 6nok: KOPEHb KBALPATHbLIV

- YcuneHue 4.

Ycunenue 1 Ycunenue 2 Ycunenue 3

Ycunenwue 4

Puc. 53. KoHndmrypatop 6noka "KopeHb kBagpaTHbIA”
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Ycunenue (1 -4) - k0adpULMEHT (KOHCTaHTa), KOTOPbIN SBMSIETCH MHOXWUTENeM Ans Kaxgoro us 4-x
anemeHToB broka.

BbixogHom curHan 6noka (anst oTaenbHO B3SATOrO 3fieMeHTa) paBeH:
OUT (SQRT) = VINPUT 1 * YcuneHnue
rae INPUT 1 - BxogHoe 3HayeHus 6rioka B JaHHOM 3f1EMEHTE.

9.2.13 B meHto Mpouecc 6rnok KopeHb KBagpaTHbIA NpeacTaBneH B BUAe Tabnuubl. B KOTOPOW HaxoauTcs
MHOPMaLMsA O COCTOSIHUM 4-X BXOLOB U 4-X BbIXOAOB Groka B AaHHbIi MOMeHT BpeMeHu (Puc. 54).

Bbixon
Bxoa 1 SQRT Bbixog 1 SQRT
Bxog 2 SQRT Bobixog 2 SQRT
Bxoag 3 SQRT Bbixon 3 SQRT
Bxon 4 SQRT Bbixog 4 SQRT

S aekabps
i8:20:50

Puc. 54. Mento "lMpouecc” (Bnok "KopeHb kBagpaTHbIA”)

®YHKLUMOHATNbHbIA BIOK
“moavnb”

9.2.14 HasHa4veHue:
- MPUMEHSIETCA ANs Bbl4UCNeHUss abCOMTHOrO 3HayeHne (Moayns) Ymicen.
B cxemMy mMoxeT ObITb yCTaHOBNEHO A0 8-MU yHKLUMOHarbHbIX 6NIOKOB AaHHOro BMAA.

9.2.15 brniok Moaynb umeet 4 Bxoga M 4 Bbixoga U SBMASETCH 4-X 3MEeMEHTHbIM, TO €CTb COAEpPXuT 4
He3aBMCUMbIX 3MEMEHTAa, KaXAbl N3 KOTOPbIX COCTOUT 13 1-ro Bxoda un 1-ro Beixoga (Puc. 55, 56). Takum
obpa3om, B cxeme 3Ta hyHKUMSA MOXET ObITb MCNonb3oBaHa Ao 32 pas.

Bxog 1 ABS |4 L Beixog 1 ABS

Bxon 2 ABS |2 12| Boixon 2 ABS

Bxon 3 ABS =

Bbixoapbl

& Beixog 3 ABS

Bxoapb!
KoHdurypartop

Bxog 4 ABS |4 4

Bbixog 4 ABS

Puc. 55. CxemaTtnyeckoe nsobpaxeHue 6noka “Moaynb”
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:sﬂ

Bxop:
Bbixog 2 ABS Bxog 2 ABS
Beixog 3 ABS Bxoa 3 ABS
Bbixog 4 ABS Bxog 4 ABS

Puc. 56. Bxoab! u Bbixoabl 6noka “Mogynb”
Ha 3KpaHe KOHTponnepa

Ta6bnuua 10. XapakTepucTuka BXoA4OB U BbixofoB 6noka Mogynb

Bxon OaHHble HasHaueHue
ABS 1-4 BeLLleCTBEHHOE Bxop 6noka
Bbixop OaHHble HasHaueHue

ABS 1-4 BeLlEeCTBEHHOEe Bbixoa 6rnoka

9.2.16 ®dyHKUMOoHanbHbIN 6nok Mogynb He umeeT KoHdmrypartopa.
BbixogHol curHan 6rnoka (ans otaensHO B3SITOTO afieMeHTa) paBeH:

OUT (ABS) = |INPUT |
rae INPUT - BxogHoe 3HayeHusi 6ioka B JAaHHOM 3fIEMEHTE.

9.2.17 B meHio MNMpouecc 6nok Moaynb npeactaeneH B Buae Tabnuubl. B KOTOPOW HaxoamMTcs MHopMaLmus
0 COCTOSIHMM 4-X BXOAOB U 4-X BbIXOAOB 6roka B AaHHbIi MOMEHT BpemeHu (Puc. 57).
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Bbixoq
Bxoag 1 ABS Bbixog 1 ABS
Bxog 2 ABS Bbixoa 2 ABS
Bxog 3 ABS Bbixog 3 ABS
Bxon 4 ABS Bbixon 4 ABS

S nekabps
13:20:50

Puc. 57. Mento "lMpouecc™” (Bnok "Mogynb”)

9.3 Jlornuyeckume hyHKUMOHarNbHbIe GJIOKU

9.3.1 K rpynne Jlornyeckue pyHKUMOHaNbHbIe 6NIOKM OTHOCATCS cregytoLime 6noku:
- nornyeckoe U;

- nornyeckoe UIW;

- ucknovatowee UIMK;

- TpUITEp;

- perucTp.

®YHKLUMOHANBHbIV BOK AHD
“JOrMYECKOE U”

9.3.2 Ha3HauveHue:
- BbIMOMHEHMe norudeckown onepaumm U.
B cxemy MOXeT ObITb YCTAaHOBMNEHO A0 8-MU (DyHKLMOHANbHbIX G1I0KOB JAHHOTO BMAA.

9.3.3 bnok Ilornyeckoe U nveet 8 BxogoB u 4 BbIXxoAa W, B 3aBUCUMOCTU OT YCTAHOBIIEHHOIO TUMNa, MOXET
ObITb:
- 4-x aneMeHTHbIM (Tvn 2 AND: B kaxgoMm arnemMeHTe 2 Bxoga - 1 BbIXog);
- 2-x anemeHTHbIM (TN 4 AND: B kaxxgom anemeHTe 4 Bxoga - 1 Bbixog);
- ogHo-3nemMeHTHbIM (Trn 8 AND: B kaxxgom anemeHTe 8 BXoAoB - 1 BbIX0A).

Cxematnyeckme n3obpaxeHns apxMTeKkTypbl pasHblx TMNoB brnoka Jlornyeckoe U cmotpute Ha Puc. 58 -
60. Taknum obpasom, B cxeme dyHkums Jlorndeckoe U moxeT BbITb ncnonb3osaHa ot 8-mu o 32 pas.
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Bxog1 AND1 F
Bxog2 AND1

Bxog1 AND2 E
Bxon2 AND2 [

Bxog1 AND3 P
Bxon2 AND3 |8

Bxon1 AND4 F-
Bxon2 AND4 B

N Bbixog 1 AND

2 Boixog 2 AND

3 Beixog 3 AND

Bbixoapbl

Bxoab!
KoHdpuryparop

= Beixog 4 AND

Puc. 58. Bnok “Jlornyeckoe U”’, Tun “2 AND”

1

et BOTET [ ] | swen o]
Bxon3 ANDT P _ (5|35,

oas ANDT 4 3| & | S Beon2 a0 |

ol | X

] —
Bxon2 AND2 I I

Broa3 AND2 |2 .

034 ANDZ |9 g

Puc. 59. Bnok “Jloruueckoe U”’, Tun “4 AND”

sia (A0t T | om0

X04 T (@]

3| E[B
4 o | oI

Bron4AND 4 (5|0

Bxon5AND P X 3|3 S

Bxog 6 AND F- g|o

Bxon 7AND HH |8 .

Bxog 8AND F- —S

Puc. 60. bnok “Jlornyeckoe U”, Tun “8 AND”
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- -

Bbixoa: Bxop:

Bbixog 2 AND Bxoa 2 AND

Beixog 3 AND Bxog 3 AND

Beixog 4 AND Bxoa 4 AND
Bxoag 5 AND

Bxog 6 AND
Bxoa 7 AND
Bxog 8 AND

Puc. 61. Bxoabl u Bbixoabl 6noka “Jlornyeckoe U”
Ha 3aKpaHe KOHTponnepa

Tabnuua 11. XapaktepucTuka BXoAgoB U BbixogoB 6noka Jlornveckoe U

Bxon [OaHHble HasHaueHue
AND 1 -8 |auckpetHoe (0 unu 1) Bxopn 6noka

Bbixop [OaHHble Ha3HaueHue
AND 1 -4 |guckpetHoe (0 unu 1) Bbixop 6noka

9.3.4 KoHdourypaTtop 6noka coaepxut oaHO KOHUTYpaLMOHHOE OKHO:
- Tun 2-4-8.
C nomoLLbio 3TOro OkHa ycTaHaBnueaetcs Tun 6noka (Puc. 58 - 60).

MN3menunTb 6rok: JIOTMYECKOE U

Tun 2-4-8

Puc. 62. KoHdmrypartop 6noka "Jlornyeckoe U”
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BbixogHoW curHan anemeHTa 6roka, He3aBuMcUMO OT ero Tuna (OT KonuyecTBa BXOAOB), paBHsieTcs O,
ecnu xoTsa-6bl 0AMH 13 BXOOO0B AaHHOIo anemMeHTa 6rnoka paseH 0.

Mpumepbl paboTbl 6roka Jlornyeckoe W cmoTpute Ha Puc. 63 - 64, roe BUAHO Kak hopMUpYOTCS BbIXOA-
Hble CUrHarbl NpY pasHbiX ero TMnax.

9.3.5 B meHio Mpouecc 6nok Nornveckoe I npeacraeneH B Buae Tabnuupbl. B KOTOPOWN Haxoautcest nHAop-
Mauusi 0 COCTOSIHUM 8-MM BXOOOB U 4-X BbIXOZOB Oroka B faHHbI MOMEHT BpemeHm (Puc. 63 - 64). Hag
Tabnuuel ykasaH ycTaHOBMEHHbIN TUn bnoka.

Bbixon

Bxog 1 AND
Bxog 2 AND
Bxoa 3 AND

Bbixog 1 AND
Bobixog 2 AND
Bbixog 3 AND
Bxopg 4 AND
Bxon 5 AND
Bxon 6 AND
Bxog 7 AND
Bxog 8 AND

Bbixog 4 AND

B o » 1 OO o

& [nekabps
09:05:59

Puc. 63. MeHto "lMpouecc” (Bnok "Iornyeckoe U”, Tun 2 AND)
4-X aneMeHTHbIW GroK.

Tun: 4 AND
Bxoa
Bxog 1 AND
Bxoag 2 AND
Bxog 3 AND

Bbixog 1 AND
Boixog 2 AND
Bbixog 3 AND
Bxog 4 AND Bbixon 4 AND
Bxog 5 AND
Bxon 6 AND
Bxog 7 AND

Bxoa 8 AND

U SN

& [nekabps
09:06:29

Puc. 64. MeHio "lMpouecc” (Bnok "Iornyeckoe U”, Tun 4 AND)
2-X aneMeHTHbIW GroK.

Bbixoapl 3 1 4 Ha Puc. 64 He npuHMMaloT yYacTue B pabote 6noka u He 3a4eNCTBYIOTCS B CXeMe.
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®YHKLMOHATbHbIW BIOK
“NOM’YECKOE Unu”

3

9.3.6 HasHauveHue:
- BbIMOMHEHne norudeckown onepaumun UIA.
B cxemy MOXeT ObITb yCTAaHOBMNEHO A0 8-MU (hyHKLMOHAmNbHbIX O1I0KOB JAHHOrO BMAA.

9.3.7 bnok Nlornyeckoe UJN umeet 8 BxoaoB u 4 BbiIxoga W, B 3aBMCMMOCTM OT YCTaHOBMIEHHOrO Tuna,
MOXET OblITb:
- 4-x aneMeHTHbIM (Tun 2 OR: B KaXX4OM anemeHTe 2 Bxoga - 1 BbIxoa);
- 2-x aneMeHTHbIM (TN 4 OR: B KaXa0M anemMeHTe 4 Bxoaa - 1 BbIXOA);
- 0QHO-3nemMeHTHbIM (Tun 8 OR: B kaxxaom anemeHTe 8 BXo4OB - 1 BbIXOA).
Cxematunyeckme M306paxkeHUs1 apxXUTEKTypbl pasHbix TurnoB Groka Iloruveckoe UIU cmotpute Ha
Puc. 64 - 66.
Takvm obpa3om, B cxeme yHkums Jlorndeckoe UJTM moxeT ObITb ucnonb3oBaHa ot 8-mu o 32 pas.

Bxon1 OR1 F 1
Bxog2 OR1 2

Bxog1 OR2 P
Bxon2 OR2 |

Bxog1 OR3 =
Bxog2 OR3 8

Bxon1 OR4 H
Bxon2 OR4 £

Bbixog 1 OR

2 Bbixog 2 OR

Bbixoabl

EX Beixog 3 OR

Bxoap!
KoHdurypartop

2 Beixog 4 OR

Puc. 64. bnok “INlornueckoe UIMN”, Tun “2 OR”

1
s o 1
Bxoad OR1 P _ 5|35,
oot 3| &| & swmmon
s[2[s ]2
v L —
Bxog2 OR2 M T
Bxon3 OR2 M N .
Bxom4 OR2 & _S

Puc. 65. bnok “lNloruyeckoe UITN”, Tun “4 OR”

st o8 1T o wnron |
Bxog 2 OR F o
Trrrrcam Y —
Bond OR 4 |S|(S
Bxon5s OR P R[S | %],
Brog6 R 4@ (€ |m o I
Bxon7 OR 4 Q .

8 —|
Bron8 OR [ L]

Puc. 66. Bnok “INornyeckoe UITKX”, Tun “8 OR”
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APXUTEKTYPA U HABHAYEHUE ®YHKLUUOHAJIbHbLIX BJIOKOB

aaﬂ

HHEEpTOR Bt

Bbixog 1 OR

Bbixog 2 OR
Bbixog 3 OR
Bbixog 4 OR

ITPOMIIPUAA,

Bxoga:
Bxoa OR
Bxon OR
Bxoag 4 OR
Bxog 5 OR

Bxon OR
Bxoa OR
Bxog OR

Puc. 67. Bxoabl u Bbixoabl 6noka “Jlornyeckoe UITN”
Ha 3KpaHe KOHTpornepa

Tabnuua 12. XapakrepucTuka BXoAoB U BbixoaoB 6noka Jlornyeckoe UITU

Bxopn [OaHHble Ha3HauyeHue
OR 1-8 |auckpetHoe (0 unn 1) Bxog 6noka

Bbixop [OaHHble Ha3HauyeHue
OR 1-4 |auckpetHoe (0 unn 1) Bbixog 6noka

9.3.8 KoHdmrypaTop 6rnoka coaepXut oaHO KOHPUIYPaLUMOHHOE OKHO:

- Tun 2-4-8.

C nomolLLbto 3TOro OkHa ycTaHaBnuBaetcs Tun 6noka (Puc. 64 - 66).

46

M3meHuTb 6rok: JIOTMYECKOE N

Tun 2-4-8

Puc. 68. KoHdurypartop 6noka "Jllornyeckoe UITN”
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APXUTEKTYPA U HABHAYEHUE ®YHKLMOHAJbHbIX B/IOKOB

BbixoaHow curHan anemeHTa bnoka, He3aBMcMMO OT ero Tuna (OT KONMMYecTBa BXOAOB), paBHsieTcs 1,
ecnu xoTa-6bl 0AMH U3 BXO4OB AAaHHOMO anemeHTa 6noka paBeH 1.
Mpumepbl paboTbl 6rioka Jlornveckoe UM cmotpute Ha Puc. 69 - 70, rae BUAHO Kak hopMUPYOTCS BbIXOA-
Hble CMrHarbl Npu pasHbiX ero TMnax.

9.3.9 B meHio Mpouecc 6nok Jlornyeckoe NN npeactaeneH B Buae Tabnuvupbl. B KOTOPOW HaxoauTcs
MHOPMAaLMA O COCTOSAHMM 8-MU BXOAOB U 4-X BbIXO4OB Groka B AaHHbIN MOMeEHT BpemeHun (Puc. 69 - 70).
Hap Tabnuuen ykasaH yCcTaHOBMNEHHbIN Ty Brioka.

Bbixon

Bbixog 1 OR
Bbixoq 2 OR
Bbixog 3 OR
Bbixog 4 OR

© O o kB OB -

& pekabps
09:05:59

Puc. 69. MeHto "Mpouecc” (Bnok "Nornyeckoe UIMN”, Tun 2 OR)
4-X 3neMeHTHbIN GrokK.

Tun: 4 OR
Bxog Bbixon
Bbixog 1 OR
Beixog 2 OR
Bbixog 3 OR
Bbixog 4 OR

© © o or o © o

& pekabps
09:06:29

Puc. 70. MeHnto "Mpouecc” (Bnok "Nornyeckoe UITN”, Tun 4 OR)
2-X 311eMeHTHbIN GNokK.

Bbixogpl 3 1 4 Ha Puc. 70 He npuHMMmaloT yyacTve B pabote 6rioka n He 3aeCTBYIOTCS B CXEME.
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APXUTEKTYPA U HABHAYEHUE ®YHKLUUOHAJIbHbLIX BJIOKOB

®YHKLUUOHATNbHbIA BIOK
“UCKNIOYAIOLLIEE Unn»

9.3.10 HasHa4veHue:

- BbIMOMHEHWe norudeckou onepaummn Ucknrovarowee UINA.

B cxemy MOXeT ObITb YCTAaHOBMNEHO A0 8-MU (DyHKLMOHANbHbIX G1I0KOB JAHHOTO BMAA.

X0

~

el
IIPOMIIPUAAA
~— ~

9.3.11 bnok Ucknrovarowee WUITU nmeet 8 Bxodos 1 4 BbIxoda U COAEPXKUT 4 anemeHTa.
Cxematnyeckoe nsobpaxeHue apxutektypbl bnoka Ucknrovarowee UIU cmotpute Ha Puc. 71.
TakvMm obpa3oM, B cxeme chyHkums Jlorndeckoe UITUN moxeT GbITh ucnonb3oBaHa o 32 pas.

Bxon 1 XOR1 F
Bxon 2 XOR 1 £

Bxog 1 XOR2 B
Bxog 2 XOR2 ¥

Bxog 1 XOR3 P
Bxon 2 XOR3 &

Bxog 1 XOR4 -
Bxog 2 XOR4 £

Bxopabl

KoHdourypatop

Bbixoabl

1 Bbixog 1 XOR
2 Beixog 2 XOR
2 Bbixog 3 XOR

4 Bbixog 4 XOR

Puc. 71. Bnok “Uckniovarowiee UINA”.

Bbixog 2 XOR
Bbixog 3 XOR
Bbixog 4 XOR

Puc. 72. Bxogbl u Bbixoabl 6noka “Ucknroyatowee UITA”

Bxoga:

Bxog 1 XOR 1

Bxop
Bxog
Bxon
Bxog
Bxon
Bxon
Bxopn

2

1
2
1
2
1
2

Ha 3KpaHe KOHTponnepa
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APXUTEKTYPA U HABHAYEHUE ®YHKLIMOHAJbHbIX BIOKOB

Tabnuua 13. XapakTepucTuka BXo4oOB U BbixogoB 6noka Uckntouarowee UIMA

Bxopg OaHHble HasHaueHue
XOR 1 -8 |auckpetHoe (0 unu 1) Bxop 6rnoka

Bbixop OaHHble HasHauyeHue
XOR 1 -4 |auckpetHoe (0 unu 1) Bbixog 6noka

9.3.12 ®dyHKUMOHanbHbIN 6nok Wckntovatowee NN He umeeT KoHdurypatopa.
BbixogHon curHan anemMeHTa 6roka hopmupyertcs criegyowmm o6pasom:

INPUT 1 XOR=0 INPUT 1 XOR =1 INPUT 1 XOR =1 INPUT 1 XOR=0
INPUT 2 XOR =0 INPUT 2 XOR =1 INPUT 2XOR =0 INPUT 2 XOR =1
OUT XOR =0 OUT XOR =0 OUT XOR =1 OUT XOR =1

9.3.13 B meHto Mpouecc 6nok Vckntovatowee UV npeactaeneH B Buae Tabnuubl. B KOTOPOW Haxogutcst
MHOPMaLWs 0 COCTOSIHUM 8-MM BXOAOB M 4-X BbIXogoB Grioka B AaHHbI MOMEHT BpeMeHu (Puc. 73).

Bbixog

Bbixog 1 XOR
Bbixog 2 XOR
Bbixog 3 XOR
Bbixog 4 XOR

Bxog 1 XOR 1
Bxog 2 XOR 1
Bxog 1 XOR 2
Bxog 2 XOR 2
Bxoa 1 XOR 3
Bxog 2 XOR 3
Bxog 1 XOR 4
Bxog 2 XOR 4

1
1
0
1
1
0
0
0

& [Oekabps
09:05:59

Puc. 73. MeHio "lMpouecc” (Bnok “Ucknroyatowee UMN”).
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APXUTEKTYPA U HASHAYEHUE ®YHKLUUOHAIbHbIX BJIOKOB

®YHKLUMOHATbHbIN BIOK
“TPUITEP”

9.3.10 HasHa4yeHue:
- 3anoMyHaHVe ONCKPETHbIX CUTHANOB.

el S
ITPOMITPUAAA
~—_ ~

E’

B cxemy mMoxeT 6bITb YCTaHOBMEHO A0 8-MU (dyHKLMOHANbHbLIX BI0KOB AaHHOMO BMAa.

9.3.11 bnok Tpurrep umeet 8 BXxoA0B 1 4 BbixoAa U coaepXuT 4 anemeHTa. Kaxabii anemeHT bnoka nmeet
2 Bxopa: SET (yctaHoBouHbIN) 1 RES (cbpocoBnliit), a Takke, 1 Bbixod. Cxematnyeckoe nsobpaxeHue ap-

XUTEKTypbl 6rioka Tpurrep cMoTpuTe Ha Puc. 74.

B cxeme, (byHKLI,VIF! 3anoMnUHaHNA OUCKPETHbIX CUrHaroB MOXeT 6bITb Mcnonb3oBaHa Ao 32 pas.

Bxon1 SET1 H
Bxon2 RES1

Bxog1 SET2 R
Bxon2 RES2 |4

Bxog1 SET3 P
Bxon2 RES3 |8

Bxog1 SET4 K
Bxon2 RES4 B

KoHdpuryparop

Bxoabl

Bbixoabl

1
2
3

4

Beixog 1 TRIG

Bbixog 2 TRIG

Bbixon 3 TRIG

Bbixog 4 TRIG

Puc. 74. bnok “Tpurrep”.

=4 TRIG

- TRIG

Bbixon:

Bobixog 2 TRIG
Bbixog 3 TRIG
Beixog 4 TRIG

Bxoa:

Bxog 1 SET 1

Bxog
Bxog
Bxog
Bxog
Bxog
Bxog
Bxopn

2

1
p
1
2
1
2

RES 1
SET 2
RES 2
SET 3
RES 3
SET 4
RES 4

Puc. 75. Bxogbl u Bbixoabl 6n1oka “Tpurrep” Ha akpaHe KOHTponnepa
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APXUTEKTYPA U HA3HAYEHMUE ®YHKLIMOHATBHbIX BJIOKOB

Tabnuua 14. XapakrepucTuka BXof0B 1 BbixofoB 6rnoka Tpurrep

Bxon OaHHble HasHaueHue
SET auckpeTtHoe (0 unu 1) Bxop 6noka
RES puckpeTHoe (0 unm 1) Bxopg 6noka

Bbixog [aHHble HasHaueHue
TRIG puckpeTtHoe (0 unu 1) Bbixoa 6noka

9.3.12 ®dyHKUMoHanbHbIN 6nok Tpurrep He nMeeT KOHdUrypaTopa.

PaboTa 6rnoka no 3anoM1MHaHWIO AUCKPETHBIX CUFHANOB COCTOUT C CreayoLeM:

anemeHT 6noka Tpurrep umeet 2 Bxoga: SET - yctaHoBoYHbIN 1 RES - cbpocoBbiii. MNpuoputetr umeet
cOpOCOBbIV BXOA, TO €CTb, NPY NOSIBMEHNM HA HEM NOTMYECKON eAUHWULbI, BbIXOA arnemMeHTa broka yctaHa-
BrnmBaetcs B 0, HezaBucuMo oT cocTosiHus Bxoaa SET (Copoc Tpurrepa).

Mpn RES = 0 npoucxoguT 3anoMnHaHNe curHana: npyu rnosiBNeHWn Ha YCTaHOBOYHOM BXOAE NMOrM4ecKomn
eOvHULbI, BbIXOA YCTaHaBnNMBaeTcs B 1 1 Aanee ocTaercsi B TaKOM COCTOSIHUM (3arnoMUHaHMWE), He3aBUCU-
MO OT ganbHenwero coctosiHua Bxoga SET. To ectb, npyu SET u RES = 0, 3HaueHue Bbixoga TRIG He me-
HSIETCS U paBHO NpeablayLieMy ero 3Ha4eHmH.

Takum obpasom, noruka pabotel 6rioka Tpurrep onucbiBaetcs cneayrowmnm obpasom:

INPUT SET =0 INPUT SET =1 INPUT SET =1 INPUT SET =0

INPUT RES =0 INPUT RES =0 INPUT RES =1 INPUT RES =1

OUT TRIG = OUT TRIG (i-1) OUT TRIG =1 OUT TRIG =0 OUT TRIG =0
(0 unn 1)

9.3.13 B meHto Mpouecc 6rok Tpurrep npeacTasneH B BUAe Tabnuubl. B KOTOPOW HaxoguTcs MHopma-
LiUsi O COCTOSHUM 8-MU BXOAOB U 4-X BbIXOA0B Brioka B AaHHbIN MOMEHT BpemeHu (Puc. 76).

Bbixoa

Bobixoq 1 TRIG
Bbixog 2 TRIG
Boixog 3 TRIG

Bxog 1 SET 1
Bxoag 2 RES 1
Bxog 1 SET 2
Bxoxn 2 RES 2
Bxog 1 SET 3
Bxoag 2 RES 3
Bxoa 1 SET 4
Bxoa 2 RES 4

Bobixog 4 TRIG

o © o PR Olp ~

& nekabps
09:05:59

Puc. 76. MeHo "Mpouecc” (Bnok “Tpurrep”).
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®YHKLIMOHATbHbI BIIOK e
“PETUCTP”

9.3.14 HasHa4yeHue:
- 3aNOMMHaHNe BELLECTBEHHbIX YACEN.
B cxemy MoXeT ObITb YCTAaHOBMNEHO A0 8-MU (DyHKLMOHAbHbIX GIOKOB AAaHHOMO BMAa.

9.3.15 Bnok Peructp nmveet 8 BxogoB 1 4 Bbixoda v cogepxuT 4 anemeHTta. Kaxapin anemeHT 6noka nmeet

2 Bxopa: DAT ( paHHble) 1 WR (ynpasnsowumin curHan), a takke, 1 Boixod. Cxematuyeckoe nsobpaxeHue ap-
XxuTekTypbl 6rioka Pernctp cmotpute Ha Puc. 77.

B cxeme, pyHKUMA MOXeT ObITb Mcnonb3oBaHa Ao 32 pas.

1
gigﬁ; \?V§'11 5 L Buixog 1 REG
3
gigﬁ; \?V?'\-’r; . 12| Boixon 2 REG
3 Bbixon 3 REG

Bxog 1 DAT3 P
4 Bbixon 4 REG

Bbixoap!

Bxon2 WR3 |8

Bxog 1 DAT4 |-
Bxon2 WR4 B

Bxoabl
KoHdourypartop

Puc. 77. Bnok “Peructp”.

Bbixoa: :
Bbixog 2 REG Bxog
Beixog 3 REG Bxon
Bbixog 4 REG Bxop

Bxog

Bxog
Bxog
Bxopg

Puc. 78. Bxogbl u Bbixogbl 61oka “PerncTp” Ha akpaHe KOHTponnepa
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APXUTEKTYPA U HASHAYEHUE ®YHKLMOHAIbHbIX BJIOKOB

Ta6nuua 15. XapaktepucTuka BXoAoOB 1 BbIXoA4oB bnoka Peructp

Bxopg OaHHble HasHaueHue
DAT BellecTBeHHOe Bxop 6noka
WR puckpeTHoe (0 unun 1) Bxop 6rnoka

Bbixop OaHHble HasHaueHue
REG BelecTBeHHoe Bbixoq 6rnoka

9.3.16 KoHdburypartop 6rnoka nmeeT ogHO KOH(UrypaLMOHHOE OKHO:

- Tun peructpa.

C noMoLLbIo 3TOr0 OKHa yCTaHaBnMBaeTCs Cnocob 3anncy BXOAHOMO curHana: no ypoBHIO UMK MO OPOHTY.
3anomuHaHve No YPOBHIO:

Mpu WR = 1 npoucxoauT 3anuck AaHHbIX, Npuxoasawmx Ha Bxog DAT, To ecTb Bbixog 6rnoka REG npuHu-
maeT 3HayeHue DAT. Korga Bxog WR npumet 3HadeHue 0, To 3HadyeHue Bbixoga REG 3anomuHaeTtcs u
yXKe He 3aBUCUT OT 3HadyeHusa DAT.

3anomuHaHue no hpoHTY:

3anuck gaHHbIX, npuxoaswmx Ha Bxog DAT, npoucxoout B MoMeHT nepexoda Bxoga WR 13 cocTtosiHus
0 B cocTtosiHue 1, nocne yero Bbixog REG npuHumaet 3HaveHne DAT v 3anomuHaetcs.

9.3.17 B meHto Mpouecc 6nok Pernctp npegcraeneH B Buge Tabnuubl. B KOTOPOW HaxoguTcs MHdopma-
LISt O COCTOSIHMM 8-MM BXOAOB U 4-X BbIXOAOB 6roka B AaHHbIN MOMEHT BpeMeHu (Puc. 76).

Bbixog,
Bxog 1 DAT 1 Beixog 1 REG
Bxog 2 WR 1 Boixog 2 REG
Bxon 1 DAT 2 Boixon 3 REG
Bxog 2 WR 2 Bbixon 4 REG
Bxog 1 DAT 3
Bxog 2 WR 3
Bxog 1 DAT 4
Bxog 2 WR 4

& nekabps
09:20:26

Puc. 79. MeHio "Mpouecc” (Bnok “Peructp”).
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APXUTEKTYPA U HA3HAYEHUE ®YHKLIMOHATNBbHbIX EJIOKOB

9.4 dyHKUMOHaNbHbIe 6Mokn YnpaBneHus npoueccom 1

9.4.1 K rpynne dyHKUMOHanNbHbIX 6riokoB YnpaBneHusi npoueccom 1 oTHOcATCA criegytolime broku:
- 3a4aTYMKK;

- perynsaTop;

- KOMMYyTaTop;

- nporpamMmarop;

- NaHenb ynpaBneHus;

- TauMep pearibHOro BpeMeHw.

®YHKLUMOHATBHBLIN BIOK I
“3ANATYUKN" s¥p

9.4.2 HasHaueHue:
- bopMmpoBaHMe 3HaYEHMIN BHELLHMX 3a4aT4YMKOB.
B cxemMy MoxeT 6bITb yCTaHOBNEHO A0 12-1 (hyHKLMOHamNbHbIX BrIOKOB AaHHOro BUAa.

9.4.3 bnok 3agaTyMKu NO3BONSET 3afaTh 8 3HA4YEHWUI 3a4aTYMKOB M NOAKMUNTE B HEOOXOOUMYIO TOUKY
cxembl. Briok nmeet 8 BbixogoB. B cxeme AaHHasi pyHKUMA MOXeT BbITb Mcnonb3oBaHa Ao 96 pas.
Cxematnyeckoe n3obpaxeHune apxutekTypbl 6roka 3agaTtumkm cMoTtpuTe Ha Puc. 80.

Q 1; Bbixoa 1
9 = Bbixog 2
g 3 B Bbixog 3
T |4 .
> 2 M Bbixos 4 Temnepatypa
= £ 5 Bbixog 5 BnaxHocTb
.8_ 16 | Buixog, 6 [aenexuve
= 7] Boixon 7 Obbewm, L
Q 8 Beixoa 8
Puc. 80. CTpykTypa cyHKLMOHanbLHoro 6noka "3aratunku”
Tabnuua 16. XapaktepucTuka BbIxogoB 6ri0ka 3aaaTumnku
Bbixog OaHHble HasHaueHue
Bbix. 1-8 BellecTBeHHoe Bbixon 6rnoka
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APXUTEKTYPA U HASHAYEHUE ®YHKLIMOHAJNbHbIX BJIOKOB

9.4.4 KoHdurypaTop 6noka nmeet 9 KOHUrypaLMOHHBLIX OKOH. B KOH(pUrypaLmoHHbIX okHax ¢ 1-ro no 8
yCTaHaBMMBAIOTCS 3HAaYEHWS 3a4aT4YMKOB, a Takxe, MPUCBANBAIOTCS MMEHa KaXaoMy 3aaTvuky, KoTopble
pacrnonaratoTcsi Nnof COOTBETCTBYHLMMU KOHUIypaLMOHHBIMU OKHamMu B onumu KoHdurypatop, MeHio
Mpouecc u B Tabnuue coeamHerun (Puc. 80). B 9-om okHe npucsBamBaetcs nMsa gaHHoMy 6rioky, kotopoe
pacnonaraetcs Hag 6rnokom B meHto lMNpouecc (Puc. 82).

M3amenuTb 6nok: SAOATHUKU

Tank 1 TaHk 2 Tank 3

TaHk 4 TaHk 5 TaHk 6

Ol I CTYH

WUmsa 6noka

Puc. 81. Kondmrypatop 6noka "3agatumku”

[Ins ycTaHOBKM 3Ha4YeHWA 3a4aTymKa - HaXMUTe Ha HeobXoanMoe KOHPUIypaLMOHHOE OKHO U, B NOSIBUB-
wemcs okHe "Knasuatypa", nponsseaute Habop COOTBETCTBYIOLLLETO YNCIIOBOIO 3HAYEHNS.

[ns npucBOeHNs UMeHU 3a4aTuumKy - B NosiBMBLUEMCS OkHe "KnaBsuaTtypa”, ¢ MOMOLLbIO KHOMKK "Pexum"
ycTaHoBUTE BYKBEHHYIO KnaBuaTypy 1 HabepuTe COOTBETCTBYHOLLEE Ha3BaHKe (Makc. Kon-Bo 3HakoB - 10)
1 HaxmuTe "Beoa". Ha3BaHnsa 3agaTyvkoB pacnonaratTcs nof KoHMUrypaumoHHeiMmn okHamu (Puc. 81).

9.4.5 B meHio Mpouecc opraHu3auusi, yHKLUMN U BHELLHWIA BUA 6rioka 3agaTtymkum naeHTUYHbI KoHdUrypa-
Topy. OTnnyMe cocTouT NULLb B TOM, 4YTO B MeHIo Co3faTb, B CXeMe, HaJ NUKTOrpaMMoii Grnoka HaxoauTtes
NMPUCBOEHHbIN MOPSAAKOBbIA HOMEp (NpuopuTeT), @ B MeHto [Npouecc - Ha3BaHne bnoka (Puc. 82).

Puc. 82. MeHto Mpouecc (cxema).
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®YHKLUMOHANBHbIN BNOK =
“PEFYNATOP” PID

9.4.6 HasHauyeHue:
- (hopmupoBaHue curHanos MUO-perynupoBaHus.
B cxeMy MOXeT BbITb YCTaHOBNEHO A0 8-MU (DyHKLMOHArbHbLIX GNOKOB 4AHHOTO BMAA.

9.4.7 bniok Perynsitop siBnsieTcsi 2-x aneMeHTHbIM. Kaxabii anemeHT nmeeT 3 Bxoda u 1 BbIXOA.
Cxematnyeckoe n3obpaxeHne apxutekTypbl broka cmotpute Ha Puc. 83.
B cxeme cyHkuusi MUO-perynupoBaHuns MoXeT 6biTb Mcrnonb3oBaHa Ao 16 pas.

Bxon1 DATA1 IH | o
Bxon2 SPEX1 4 | © - Boixon 1PID
Bxoa3 RST_F 3|8 | &

| S| o

O | = 4

AR

Bxon1 DATA2 |+ @ 'g' o)
Bxon 2 SPEX2 PH S 2l Byixon 2 PID
Bxon3 RSTi

Puc. 83. CtpykTtypa cyHKUMoHanbHoro 6noka "Perynsarop”

o8 .
PID PID

Bbixog: Bxoa:
=
-0- Bbixog 2 PID Bxoa 2 SPEX1
Bxog 3 RS Ti
Bxog 1 DATA2
Bxog 2 SPEX2

MHE2PTOR

Bxog 3 RS Ti

Puc. 84. Bxoab! u Bbixoabl (hyHKUMOHanbLHoOro 6noka “PerynaTtop”
Ha 3KpaHe KOHTponnepa
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APXUTEKTYPA U HA3HAYEHUE ®YHKLMOHATBbHbIX ElTIOKOB

Ta6nuua 17. XapakrepucTuka BXof0B 1 BbixofoB 6noka PerynaTtop

Bxon OaHHble HasHaueHue
DATA BellecTBeHHOe Bxop 6rnoka
SPEX BellecTBeHHOoe Bxopn 6rnoka
RS Ti auckpeTtHoe (0 unu 1) C6poc uHTerpanbHoOM CoCTaBnsoLLEN
Bbixog [OaHHble HasHaueHue
PID BellecTBeHHoe Bbixoa 6roka

DATA - gaHHble, nocTynaroLume Ha 6rnok ¢ Bbixoda brnoka AHanorosbiii BBOA (M3MepPsiEMbI NapameTp).
SPEX - BHelwHWI 3apgaTtyuk (ycTaBka).
RS Ti - cbpoc nHTerpansHom coctaenstoLen (MPOU3BOANTCS NOrMYECKON eANHULIEN).

9.4.8 KoHdpurypaTtop 6roka coaepxuT cneayrolme KOHUrypaunoHHbIe OKHa:

- Tun;
- Nepwvog;
- OrpaHunyeHue d;
-Kn 1; MameHuTb 6nok: PEFYNATOP
-Tu1;
-To1;
’ nna 1 1 30
-Kn 2; - -
-Tn2; Twn Mepuon OrpaHuyeHue d
-Tp 2.

Kn 1

2
Tv1 Ta1

I CCE (NN

Kn 2 Tm2 Ta 2

Puc. 85. KoHdmrypaTtop 6noka "PerynaTtop”

B okHe Tun yctaHaBnmMBaeTCcs TUM perynmpoBaHus:
nna 1 (craHgaptHein NUO-perynsTtop), MUN 2 - peseps, Pene - NO3NLMOHHbBIN TUN perynnpoBaHuns.

B okHe Mepuopn 3apnaetcs nepuoa cregoanns umnynscos MUO-perynupoBaHusi B cekyHaax. Hanpumep,
npv yctaHoBneHHoM nepuoge 1, umnynsc ByaeT BblAaBaTbCa kaxayto cekyHay. MNepuoa 1 yctaHasnvBaert-
cs B 6onbLlUMHCTBE Cnyyaes, koraa Heobxoanmo obecneunts MA-perynupoBaHve, Kpome criyyaes yrnpas-
NeHus 3afBMKKaMU.

OrpaHuyeHue d - 3T0 UCKYCCTBEHHOE OrpaHNYeHne paccornacoBaHus (LenbTbl) Mexay 3agaHveM u us-
MepsieMbIM NapameTpoM, B Npeaenax KoToporo pabotaeT uHterpansHas coctaenswowas NMO-perynatopa
(Tw). WUcnonbayeTca ans onTuMmusnposaHus npouecca MNA-perynupoBaHnst B CUMbHO MHEPLIMOHHBIX CUC-
Temax, C Lefblo He [OonyCcTUTb ChWLIKOM Gonblioro HapacTaHus M-coctaensioLuel B npouecce noaxona
napameTpa K 3agaHuio (ycTaBke), KOTopoe BfieveT 3a cobon AnuTenbHoe KonebaHns napameTpa B paioHe
yCTaBKM.

www.promprylad.com 57



%
APXUTEKTYPA N HABHAYEHUE ®YHKLIMOHANBbHbIX BJIOKOB

K1, K2 - koacbpurumeHTbl TponopLmoHanbHOCTM, COOTBETCTBEHHO, 1-ro 1 2-ro anemMeHToB broka.
Tun 1, Tu 2 - Bpemst uHTerpmpoBaHus 1 n 2.
Ta 1, Ta 2 - Bpemsa guddepeHumnpoanus 1 m 2.

9.4.9 B meHo Mpouecc 6rnok Perynsitop npeacrasneH B BuAe Tabnuubl. B KOTOPOW HaxoauTcst MHopma-
LIS O COCTOSIHMM B6-TW BXOOOB UM 2-X BbIXOAOB Orioka B AaHHbIN MOMEHT Bpemenu (Puc. 86).

Bbixoa
Bxon 1 DATA 1 Boixoq 1 PID
Bxog 2 SPEX 1 Bbixoa 2 PID
Bxog 3 RS Ti
Bxog 1 DATA 2
Bxon 2 SPEX 2
Bxog 3 RS Ti

& pekabps
08:05:59

Puc. 86. MeHto "Mpouecc” (Bnok “Perynsatop”).

®YHKLUMOHATbHbIN BIOK
“KOMMYTATOP”

9.4.10 HasHa4eHue:
- KOMMYTaUmsi CUTHaNoOB (PYHKLMOHAarbHbIX OITOKOB CXEMbI.
B cxemy MoXeT 6bITb YCTAHOBMNEHO A0 8-MU (DyHKLMOHANbHbLIX GI0KOB AAaHHOMO BMAa.

9.4.11 bnok KommyTtaTop, B 3aBUCUMOCTM OT YCTAHOBIIEHHOIO TUNa, MOXET ObITb OHO- UNW ABYX3NEMEH-
THBIM 1 BbINOMHATL PYHKLMKW MymnbTUNIEKCOpa unu aelumdparopa.

Cxematnyeckoe n3obpaxeHve apxuTekTypbl brioka € pa3HbIMU YCTAHOBMEHHBIMU TUMAaMK, CMOTPUTE Ha
Puc. 87-90.

1] 1
Bxon1 ADRO - a — Bbixog 1 MUX
Bxon2 ADR1 o) 2™ Brixon 2 MUX
Bxoa1 DATA1 B — | & | 3 B
sl D1l dI|a
Broa2 DATATIH T | 5| g 14
Bxoa 3 DATAT [ H =
6
Bxon1 DATA2 & S el
Bon2 DATA2 1 |8 B
Bxon 3 DATA2 [ —

Puc. 87. Bnok “KommyTatop”, Tun “MUX2-3 ”
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Bnok KommyTtatop, Tvn "MUX2-3 ", aBnseTca AByxaneMeHTHbIM. Kaxabli U3 3NeMeHTOB COCTOUT U3 4-X
BX0A40B 1 1-ro Bbixoga. Ha Puc. 87 Bxogpl 1 Bbixoa 1-ro anemeHTa BblgeneHbl XUPHbIM LPUETOM.
MepBbivi Bxoa kaxpgoro anemeHTa (ADR) yka3biBaeT agpec (Homep) kommyTupyemoro Bxoga. Paborta 6no-
Ka B 3TOM Crny4yae onucbiBaeTcs crieqyrowmnm obpasom (Ha npumepe 1-ro anemeHTa 6roka):

Bxoa 1 ADR 0 | Bxoa 1 DATA 1| Bxog 2 DATA 1 | Bxopg 3 DATA 1| Beixog 1 MUX
0 A B C A
1 A B C B
2 A B C C

A, B, C - faHHble (BeIJ.l,eCTBeHHbIe ‘-WICJ'Ia) Ha BXOo4ax anemMeHTa, nNpoknYyaemMble Ha BbiXo[.

1] 1
Bxog ADR - — Bbixoqg MUX
Bxog ES - 8‘ 2
== |3
Bon DATAT P 5|8 [ &[]
4| 4]
Bxon DATA2 H F | 2| 2[5
Bxon DATA3 | X | S| 3 [
Bxog DATA4 | T 7
Bxon DATA5 [ [& 5
Bxon DATA6 |8 —

Puc. 88. Bnok “KommyTatop”, Tun “MUX1-6 ”

Brnok KommyTatop, Tun "MUX1-6 ", aBnseTca ogHoanemMeHTHbIM. Brnok coctount ns 8-mu BxogoB M 1-ro
Bbixoga (Puc. 88).
Mepshbiii Bxoa (ADR) yka3biBaeT agpec (HoMep) koMmMmyTupyemoro Bxoga. Bropoi Bxog (ES) - "BbiGop ane-
MeHTa". Korga Ha Hem mpucyTcTByeT nornyeckuin 0, To faetca paspelueHne Ha kommyTtauumio. Ecnn
Bxog ES = 1, 1o Beixog MUX = 0. Pabota 6rioka B cnyyae, korga ES = 0, onucbiBaeTcs Tak:

ADR ES DATA1 | DATA2 | DATA3 | DATA4 DATA 5 DATA 6 |OUT MUX
0 0 A B C D E F A
1 0 A B Cc D E F B
2 0 A B C D E F C
3 0 A B C D E F D
4 0 A B Cc D E F E
5 0 A B C D E F F

A, B, C, D, E, F - paHHble (BeLLeCTBEHHbIE Yncna) Ha Bxogax bnoka, npokntoyaemble Ha BbIXOA,.
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OnucaHHble Bbille ABa Tuna 6rnoka KommyTtaTtop, no cBoMM YHKUMSM SIBRISINUCE MYTBTUNNEKCOPaMU.
Cnegylowme ABa Tuna BbIMONHAT PyHKUUM AelundpaTopoB (AeMynbTUNNEeKCopoB).

Bxoa_ADR 0 ; - Bbixo 1 DMUX 0
Bxon ADR 1 g % Bbixoa 2 DMUX 0
Bxog DATAOE 3 E o T Bbixog 3 DMUX 0
Bxon DATA1 M g 2 | & |{Bbixoa 4 DMUX 0
= X

Bxog ES 0 Z 5 _g_ 3 % Bbixoa 1 DMUX 1
Bxon ES1 € | 2 |4 Buixon 2 DMUX 1

7 S <{ Bixon 3 DMUX 1

Puc. 89. Bnok “KommyTatop”, Tun "DMUX2-4 ".

Bnok KommyTtatop, Tvn "DMUX2-4 ", aBnsietca AByxaneMeHTHbIM. Kaxabli 3 aneMeHTOB COCTOUT U3 3-X
BXO40B U1 4-x BbixoaoB. Ha Puc. 89 Bxoabl 1 BbiIxodbl 1-ro anemMeHTa BblAeNeHb! XUPHbIM LWPUGTOM.
MepBhbiii Bxoa kaxaoro anemeHTta (ADR) ykasbiBaeT agpec (HOMep) KOMMYTUPYEMOrO BbIX0Aa.

Bxon ES gaet paspelueHve Ha kommyTaumto. Ecnv Bxog ES = 1, To Bce Bbixoga anemeHTa pasHbl 0.
Pabota 6bnoka B cnyyae, korga ES = 0, onvceiBaeTcs cnepyowmM obpasoM (Ha npumepe 1-ro anemeHTa):

ADR 0 DATA 0 ES OUT1 DMUX |OUT2 DMUX| OUT3 DMUX OUT4 DMUX
0 A 0 A 0 0 0
1 A 0 0 A 0 0
D) A 0 0 0 A 0
3 A 0 0 0 0 A

11] 1
Bxon 1 ADR 2 a — Bbixog 1 DMUX
Bxon 2 ES BN o) 12 BLixon 2 DMUX
Bxon3 DATA |- - & | 3 B¥ Bbixon 3 DMUX
(S & 4] Buixon 4 DMUX
ISHRS % 151 Boixon 5 DMUX
m -g- M 8] Brixog 6 DMUX
5(2 7| Bbixog 7 DMUX
| 8| Bbixog 8 DMUX

Puc. 90. Bnok “KommyTtaTtop”, Tun “DMUX1-8 ”

Brnok KommyTatop, Tun "DMUX1-8 ", sBnsetca ogHoanemMeHTHbIM. Brnok coctout us 3-x Bxogos 1 8-mu
Bbixogos (Puc. 90).

Mepshbiii Bxoa (ADR) yka3biBaeT agpec KOMMyTupyeMoro Beixoga. Bropoii Bxoa (ES) - BbiGop "anemeHTa".
Korga Ha Hem npucyTcTByeT normdecknin 0, To AaeTca paspelleHune Ha kommyTaumio. Ecrin

Bxog ES = 1, To Bce Bbixoga DMUX = 0. Pabota 6rnoka B cnyyae, korga ES = 0, onucbiBaertcs Tak:
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>
(=}
P
m
(7]

DATA | OUT1 | OUT2 | OUT3 | OUT4 | OUT5 | OUT6 OUT7 | OUTS8

~N[jolo[s|w|N|=|o
o|lo|lo|o|o|o|lo|o
AP AP AP AP AP 4P P4
o|lolo|o|o|o|o

o|lolo|o|o|o|>|o
o|lolo|o|o|>X|lo|o
o|olo|o|>»|o|lo|o
o|lolo|>»|o|o|lo|o
olo|>|lo|lo|o|lo|o
o|r|lo|lo|o|o|lo|o
>|olo|lo|o|o|lo|o

Bbixog:

Bbixog 2 MUX
Bbixog 3 MUX
Bbixog 4 MUX
Bbixog 5 MUX

Bbixog 6 MUX
Bbixog 7 MUX
Bbixog 8 MUX

Puc. 91. Bxoabl u BbixoAbl (hyHKLUNOHanbLHoro 6rnoka “Kommyrarop”
Ha 3KpaHe KOHTponnepa

9.4.12 KoHdburyparop 6roka coaepXut ofHO KOHUIypaLMoHHOE OKHO:

- Tun kommyTaTopa.
C nomoLLpblo 39TOro OkHa ycTaHaenueaetcst Tun 6rioka (Puc. 87 - 90).

M3ameHuTb 6rnok: KommyTtatop

Twvn kKommyTaTOopa

Puc. 92. Kondmrypatop 6noka "KommyrtaTtop”
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9.4.13 B meHto Mpouecc 6rnok KommyTaTtop npeacrtasneH B BuAe Tabnuubl. B KOTOPOW HAXOAUTCA MHAOP-
MaLMs O COCTOSIHUM BXOAOB U BbIXOAOB Brioka B faHHbIN MOMEHT BpeMeHu (Puc. 93).

KommyTatop DMUX1-8
Bxon DATA Bbixoq

Bbixog 1
Bobixoa 2
Bbixon 3
Boixop 4
Bbixog 5
Bobixog 6
Bbixog 7
Bbixog 2

S pekabps
09:50:55

Puc. 93. MeHtio "lMpouecc” (Bnok “KommyTtatop”).

+E

®YHKLUMOHATNbHbIA BIOK
“NMPOrPAMMATOP”

9.4.14 HasHauveHume:
- perynupoBaHue napameTpa Bo BpEMEHM.
B cxemy MOXeT ObITb YyCTaHOBMEHO A0 8-My DYHKUMOHANbHBLIX GNOKOB AaHHOMO BMAa.

9.4.15 Bnok MporpaMmmaTtop SBNSIETCA OOHO3NEMEHTHBIM U COAEPXKNUT 4 Bxoda U 3 BbIxoada.
Cxemartnyeckoe n3obpaxeHue apxutekTypbl 6rnoka cmotpute Ha Puc. 94.

1
Bxon1 DATA | i
onﬂgz o 2] a 5 Bbixog 1 PROG
. |9 = Bbixog 2 STEP
Bxog 3 STAI;T ] 5 8 :.& 3 " Brixoq 3 TIME
Bxon4 PAUSE gl S| s
Ol | X
AL
2 m
o
X

Puc. 94. Bnok “lMporpammaTtop”
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Bbixog:
Bbixog 2 STEP
Bbixog 3 TIME

Bxop:

Bxog 1 DATA

Bxog 2 STOP

Bxog 3 START
Bxog 4 PAUSE

Puc. 95. Bxoabl u Bbixoabl hyHKLUMOHanbHoro 6noka “lMporpammarop”
Ha 3KpaHe KOHTpornepa

Ta6bnuua 18. XapakTepucTuMka BXOAOB U BbiXxofoB 6roka Mporpammatop

Bxon [OaHHble HasHaueHue

DATA BellecTBeHHoe Bxopn 6rnoka

STOP avckpeTHoe (0 nnu 1) OcTtaHoBka (cToM) Nporpammbl

START auckpeTtHoe (0 unu 1) [Myck nporpammbl

PAUSE puckpeTtHoe (0 unn 1) Maysa B nporpamme

Bbixop OaHHble HasHaueHue
PROG BellecTBEHHOe YCRoBHbIi HOMEP NporpaMmel
STEP uenoe ot 1 go 32 Homep wara nporpammbl
TIME uenoe ot 0 go 9999

Bpewms TekyLuero wara nporpaMmmbl, MUH

Bxona STOP, START, PAUSE ynpaBnsTcst TOrMyeckon eauHuLen.
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9.4.16 KoHdburypartop 6rnoka coaepxuT cregytoLime KoHUrypaLumoHHbIe OKHa:
- War;

- Habop;

- Bblaepxka;
- 3apaHue;

- Tun.

MN3ameHuTb 6rok: NMporpammaTtop

War Ha6op Bbiaepxka

3apaHue Twvn

Puc. 96. KoHdurypartop 6noka "lMporpammarop”

B koHcurypauuoHHom okHe LLlar yctaHaBnuBaeTcs HOMep COOTBETCTBYHOLLErO Wwara (MakcumanbHo - 32).

B okHe Habop yctaHaBnuBaetcs Bpems (MUH.), 3a KOTOpOe NapaMeTp AOIMKEH JOCTUrHYTb 3adaHns AaH-

Horo Liara.

Bbiaepxka - Bpems (MWH.), B TE4EHNE KOTOPOro NapameTp AOMMKEeH HaxoaMTCA Ha 3adaHHOM (B AaHHOM

Lare) ypoBHe (norke).

3apaHue - 3agaTuuk napameTpa (yctaBka) 4aHHOTO Liara.

Twn wara - napameTp, Mo AOCTWKEHNWN KOTOPOrO NPOUCXOAWT NEPEKIoYEeHe LWara Ha nocrneayoLLmi Lwar.
B okHe Tun BbIGupatoTcsi cnegytolime napametpel: Bpems, Mapametp, Bpems-Mapametp,

dusmyeckunii cmbicn 3agaTymnkoB KoHdpurypartopa 6noka MNMporpammarop otobpaxeH Ha Puc. 97.

MapameTp
A
3ap. 2
3aa. 1 /
3ap. 3
: : . -
v 1 Vv v L \4 Y 1 v <
Ha6op Bbiaepxka Ha6op Bbigepxka Ha6op Bbiaepxka Bpems
v V V
LUAT 1 LUAT 2 LIAT 3
Puc. 97
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9.4.17 B meHto Mpouecc 6rnok Mporpammatop npeactasneH B Buae Tabnuubl. B KOTOPOW HAXOAUTCS UH-
hopmaLmst 0 COCTOSIHUM BXOA0B U BbIXOAOB 6Grioka B AaHHbIA MOMEHT BpeMerm (Puc. 97).

Bbixon
Bxoa 1 DATA Beixon 1 PROG
Bxon 2 STOP Bobixog 2 STEP
Bxoa 3 START Bobixoag 3 TIME
Bxon 4 PAUSE

2 nekabps
09:5 1:52

Puc. 98. MeHio "lMpouecc” (Bnok “lMporpammartop”).

®YHKLUMOHATNbHbIA BIOK
“NMAHEIb YMNPABJIEHUA”

9.4.18 HasHa4yeHue:
- Py4HOe ynpaBneHne TEXHONOrMYeCckM NpoLeccoM C MaHenu KoHTponnepa.
B cxemy MoxeT 6biTb YyCTAHOBNEHO A0 8-MU (PYHKLIMOHaNbHbIX BITOKOB AaHHOro BUAa.

9.4.19 briok MaHenb ynpaBneHus, B 3aBNUCMMOCTU OT TUMNa, MOXET ObiTb 4-X 3NeMeHTHbIM (4 Tuna) unm
ofHo3neMeHTHbIM (1 Tun). CxemaTuyeckoe n3obpakeHne apxXUTEKTYpbl pasHbIX TUMOB 6r10ka cMOTpUTE Ha
Puc. 99, 101, 103, 105.

Bxoa1 LED - L Buixoa 1 SW1
Bxon 2 LED |} = 2 Buixoa 1 SW2
3 E | =
Bxon 3 LED nEERE 2 Beixon 2 SW1
Bxon4 LED M | | & I Boxon2sw2
O | = X
Bxoal LD P 5 3|3 S Boixon 3 SW1
Bxon 2 LD 6] g 0 (6 Bpixog 3 SW2
Bxong 3 LD % 4 L[ Bbixon 4 SW1
Bxog 4 LD B 8 Bobixog 4 SW2

Puc. 99. Bnok “lNaHenb ynpaBnenus”, Tun "OFF_ON"

Tun "OFF_ON", aensetcs 4-x aneMeHTHbIM. Kaxapbi U3 3NeMeHTOB COCTOUT U3 2-X BXOAOB U 2-X BbIXO-
noB. Ha Puc. 99 Bxoabl 1 Bbixoabl 1-ro anemeHTa BblgeneHbl XnpHbiM WwpudTom. Bxog LED - nHgukaTtop
(Tabno), kK HeMy nogknYaeTcs BbIxod U3 MoBON TOUKK CXEMBI, 3HAYEHNe KOTOPOro Heo6XoaAMMO BbIBECTU
Ha uHaukaTtop 6roka "MaHenb ynpaeneHusi" B meHto "Mpouecc” (Puc. 100). Bxog LD - cBeTogmoa, kK HeMy
NoAKNoYaeTcs Bbixof, paboTy KOTOPOro HeO6Xo0AMMO KOHTPONMPOBaTb Ha NaHenu 6noka "lMNaHenb ynpas-
TNeHus1, B Buae BKIOYeHus/BbiknioveHus ceetogumoga (Puc. 100).
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Beixog SW1 - kHonka Bkn., Bbixog SW2 - kHonka Bbikn. O6e kHoMky HaxoasaTces Ha 6rioke "MaHenb ynpas-

nenus" B meHio "Mpouecc" (Puc. 100) n nogknioyatoTcst B HEOOXOAMMYIO TOUKY CXEMbI AN OCYLLECTBIEHNS
YHKLMIA pyYHOTo BKMOYEHNS (Mycka) 1 BbIKNoYeHns (ctona).

[Ins BU3yanbHOro KOHTPOMs HaXkaTusi KHOMOK, Ha NaHenu HaxoAMTCs psif CBETOANOAOB 3EMEHOrO LiBeTa.
CeeToamnoa BKITYEH - HaxkaTa kHonka "Bkn", cBeToamoa BbIKITHOYEH - HaxkaTta kHonka "Bbikn”.

Ta6bnuua 19. XapaktepucTuka BXogoB U BbixogoB 6rnoka MaHenb ynpaBneHusi, Tun "OFF_ON"

Bxon OaHHble HasHaueHue
LED BellecTBeHHoe Bxog 6noka, nHankauusi napameTpa
LD auckpeTtHoe (0 unu 1) Bxopg 6noka, uHgukaumsi paboTbl BbIxoda

Jlornyeckoe 1 - cBeTogmon ropuTt, nornyeckui 0 - cBETOANOA HE FOPUT.

Bbixopg [aHHble HasHaueHue
SW1 auckpeTtHoe (0 unu 1) Py4Hoe ynpaBneHue, kHonka Bkn
Sw2 auckpeTtHoe (0 unu 1) PyyHoe ynpaBneHwue, kHomnka Bbikn

Ynpasnawwmn curHan - norndeckoe 1.

LIEX 1

TaHk 2 Tank 3

Puc. 100. MeHto "Mpouecc” (bnok “lMaHenb ynpaBneHus”,
T1n "OFF_ON")

66 www.promprylad.com



.
APXUTEKTYPA U HA3HAYEHME ®YHKLIMOHATNBHbIX BJIOKOB

1 Bbixog 1 SW1
2 Bbixog 1 SW2
3 Buixon 2 SW1
4] Bbixog 2 SW2
2 Boixon 3 SW1
5/ Bbixoag 3 SW2
z Bbixog 4 SW1
8 Beixog 4 SW2

Puc. 101. Bnok “lMaHenb ynpaBnenus”, Tun "OFF_ON2"

Bxoabl
KoHdpuryparop
Bbixoabl

Tun "OFF_ON2", aBnsieTcs 4-x anemMeHTHbIM. KaXablil U3 3NeMeHTOB COCTOUT U3 2-X BbIXOAOB.
Bbixog SW1 - kHonka IMyck 1, Bbixog SW2 - kHonka Myck 2. O6e KHOMKM HaxoasiTcst Ha Grnoke "lMaHenb
ynpaBneHus" B MeHto "lMpouecc” (Puc. 102) n nogkntovatoTcs B HE06X0AMMYO TOUKY CXeMbl AN OCYLLEeCT-
BMEHNs1 (PYHKLMI PYYHOTO BKITHOYEHMS (Nycka).

Tabnuua 20. XapaktepucTtuka BbixogoB 6noka NaHenb ynpaBneHus, Tun "OFF_ON2"

Bbixop HaHHble HasHauyeHue
SW1 auckpeTtHoe (0 unu 1) PyyHoe ynpaBneHwue, kHonka Myck 1
Sw2 avckpeTtHoe (0 nnu 1) Py4yHoe ynpaBneHwue, kHonka Myck 2

Ynpasnsiowmii curHan - normdeckoe 1 (kHornka Haxara). Jloruka paboTbl kHonok IMyck 1 u Myck 2: npu Ha-
xatou kHonke Myck 1 (Ha Bbixoge SW1 - 1) - kHonka Myck 2 oTkntoyeHa (Ha Bbixoge SW2 - 0) n Hao6opoT.
Haxatne kHonku "CTon" npnBOAUT K OTKMHOYEHMIO kKHOMNOK [yck 1 unu lMyck 2 n, COOTBETCTBEHHO, BbIXO4OB
SW1 nnn SW2. CocTosiHMe KHOMOK (HaXkaTa Uiu oTxarta) MHAULMPYETCS C MOMOLLIbIO BUPTYarbHbIX CBETO-
anopos (Puc. 102).

20 nekabps
i6:02: 22

Puc. 102. MeHto "TMpouecc” (Bnok “lNaHenb ynpaBneHus”,
T1n "OFF_ON2")
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Bbixog
Bbixog AUN HN

2

< Bbixog

4/Bbixoqg AUN_HND

Bbixoa
Bbixog AUN_HND

Bxoabl

Bxopg, 1
Bxop 2
Bxon 3
Bxon 4

Bbixoabl

|a |~1 |cn |0|

KoHdpurypatop

Bbixoa
Bbixoqg AUN_HND

Jo [N o o [ Jeo I [~

Puc. 103. bnok “lMaHens ynpasnenusa”, Tun "AUT_HND"

MaHenb ¢ Tunom "AUT_HND" ncnonb3yetcs Ans NPOKMioYeHNss AUCKPETHBIX CUTHanoB CXeMbl Yepes dyH-
Kumto "ABTomar / PyyHoe ynp.". Bnok B 3ToM crny4ae siBnsieTcs 4-x anemMeHTHbIM. Kaxabii anemMeHT cocTo-
uT U3 1-ro BXoAa 1 2-X BbIXOAOB, a Takke, BUPTyanbHoro nepekntoyvarens "Astomar / PyyHoe" n AByx KHO-
nok "MYCK" n "CTOM" (Puc. 104). ObpaTtnte BHUMaHUe, YTo Bxoda b6rnoka caBuHYTbI: 1-i BXOQ HaxoauTcs
Ha agpece 5-ro Bxoaa, 2-v - Ha agpece 6-ron T. 4.

LIEX 1

TaHk 1 Tank 2 Tank 3
FETOMAT AETOMAT

®

PyyHoe PyuHoe
- ®

]

N¥CKA1

Puc. 104. MeHto "Tpouecc” (Bnok “lNaHens ynpaBneHusn”,
T1n "AUT_HND")

Jlornka paboTbl anemeHTa 6rnoka:

Ecnv BupTyanbHbIi nepekroyaTtenb afieMeHTa YCTaHOBUTb B MornoxeHve "ABTomar", To Ha BTOPOM BbIXO-
ae "AUT_HND" (npusHak "ABTomar / PyyHoe) nosiButcst 1 (ABTOMaT), a 3HadeHve Bxoga (1 wnu 0) 6yget
MPOKMIoYaTbCA Ha NepBbli BbIXOA,. To eCTb ByAeT NPoMCcXoanTb BbINOSIHEHVE NPOrpamMMbl B aBTOMaTnyec-
KoM pexume. MNpwu atom kHonkm "MYCK" n "CTOIN" oTkntoyeHbl. CocTosiHue Bbixoga 1 oTobpaxaercsi cBeTo-
Avoaom.

Ecnun BupTyanbHbIi nepekrovartenb afeMeHTa ycTaHOBUTb B MornoxeHue "Py4Hoe", To Ha BTOPOM BbIXO-
ae "AUT_HND" (npusHak "ABTomat / PyuHoe) nosiButca 0 (PyyHoe ynpaBnenue). [Npu aToM, 3HaueHue
Bbixoda 1 Oyaet 3aBuceTb OT cocTosHMA kHomnok "MYCK" 1 "CTOIM". MNpu HaxaTton kHonke "MYCK" Ha BbIxo-

ae 1 6ynet 1, npn Haxaton kHonke "CTOIM" - 0. BusyanbHO COCTOSHNS KHOMOK KOHTPONUPYIOTCH CBETOAMNO-
AOM.
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Ta6nuua 21. Xapakrep1cTuka BXofoB 1 BbixofoB 6noka MNaHenb ynpaBnenus, Tun "AUT_HND"

Bxop [aHHble HasHaueHue
INPUT puckpeTtHoe (0 unu 1) Bxopn 6noka
Bbixop [OaHHble HasHauyeHue
OuT 1 aunckpeTtHoe (0 unu 1) Bbixop 6rnioka
OuUT 2 anckpeTHoe (0 unu 1) CoctosiHne "AsTomar / Py4Hoe ynp."

Bxog RT u a 1 Bbixog ST

2] o 2]

3l _ | & | 3 [2{Boxon LEDSP 1
32| ga

i g > g = Bbixog START
5] X 5_ 3 P{ Buixon LED SP 2
|61 T M |6 BLixon STOP
i Q 7

8] 8 |

Puc. 105. Bnok “MaHenb ynpaBnexnus”, Tun "SRT-STP"

Tun "SRT-STP" ("CtapT-CTon"), ABNSI€TCS OAHO3NEMEHTHBLIM 1 UCMONb3YeTCA AN PYYHOro yNpaBneHus
06BEKTOM, Npy KOTOPOM HeobxoamM BbICTPbIA AOCTYN K YCTaHOBKE 3aAaTYMKOB U hyHKLMM Mycka-cTona.
ApxutekTypa bnoka:

Bxog RT - cbpoc Tpurrepa,

Bbixog ST - ycTaHoBKa Tpurrepa,

Bbixoabl LED SP 1, LED SP 2 - tabno-3agatunku 1 un 2,
Bbixog START - kHonka [yck,

Bbixog STOP - kHonka Cton.

Jlorvka pa6oTbl 6noka:

Ha Ttabno-3agaTtyukax yctaHaBnmBaloTCs HeobxoanMble 3Ha4YeHWs (3aAaHns), Mocre Yero 3T 3HaYeHns
nosiBNsoTCA Ha Bbixodax 6noka LED SP 1 v LED SP 2, koTopble noaknoyalTcs B HeoOXOAUMYH TOYKY
cxembl. Ha Bbixogax START 1 STOP, B UCX04HOM cOCTOsIHUK, npucyTcTayeT 0.

Bo Bpems HaxaTtus Ha kHonky [yck, Ha Bbixoge START (Ha kopoTkoe Bpewmsi) nosiensietcs 1, kotopas
Npoun3BOAMT YCTAaHOBKY Tpurrepa Ha Bbixoge ST - 3gecb nossnsetcs 1.

C6poc Tpurrepa nponssoanTcs nMbo nocne HaxaTtusi kHonku CTon, BO BpeMsi KOTOPoro Ha Bbixoge STOP
nosiensietcs 1, nnbo noruyeckon eauHuLen Ha exoge RT.
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MpymMep peanusauum gaHHOTO TUMa NaHenu: eMKOCTb, B KOTOPYH HeobxoanmMo Habpatk onpeeneHHoe
KONMYECTBO XUAKOCTU, ONPEAENEHHON TemMnepaTypbl.
Tabno-zagatuuk 1 - 3agaHne obbema, Tabno-3agartymk 2 - 3agaHve Temnepatypsbl. Nocne Habopa 3apart-
ynkoB npomssogmTcst MNyck, norndeckas eguHuua co Bxoga START yctaHaBnuBaet Bbixod ST B eQuHuLy,
KoTopasi nornagasi B CXeMy, [aeT pa3pelleHUe Ha BKIYEHUE KranaHa Unn Hacoca, HauuHaeTcst Habop
JKMOKOCTM B EMKOCTb.
3apatunkm ¢ Bxogos LED SP 1 n LED SP 2 ngyt B cxemy, rae cpaBHUBAKTCS C pearbHbIMM 3Ha4YeHUSAMN
[AaHHbIX NapaMeTPoB U NPOUCXOAUT perynupoBaHue TemnepaTtypbl 1 c4eT obbema xuakocTu. MNocne goc-
TUXeHNs o6bemMa 10 3aaHHOro, co cxeMbl NpuxoauT 1 Ha Bxog RT, Tpurrep Ha Bbixoge ST cbpackiBaercs
B 0 1 NpoMcxoaunT BbIKINIOYEHWE KnanaHa unu Hacoca. MNprHyanTenbHyo (PyYHyl0) OCTaHOBKY Habopa xua-
KOCTW MOXHO npou3secTtu kHonkon Cton (Puc. 106).

O6bem, n Temnep.

e

MCk CcTon

Puc. 106. MeHto "TMpouecc” (bnok “MaHenb ynpaBneHus”,
Tvn "SRT-STP")

Ta6nuua 22. XapakrepucTuka BXofoB 1 BbixofoB 6noka MNaHenb ynpaBnenus, Tun "SRT-STP"

Bxopn [OaHHble HasHaueHune
RT auckpeTtHoe (0 unu 1) C6poc Tpurrepa (cbpoc Bbixoga ST)
Bbixon [OaHHble Ha3HaueHune
ST auckpeTtHoe (0 unm 1) YcTaHoBKa Tpurrepa
LED SP 1 BellecTBeHHOoe 3apartyuk 1
LED SP 2 BelLlecTBeHHoe 3apaTtyumk 2
START aunckpeTtHoe (0 unu 1) Myck (ycTaHoBka Tpurrepa Ha Bbixoge ST)
STOP auckpeTtHoe (0 unu 1) Cron (cbpoc Tpurrepa Ha Bbixoae ST)
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LED SP 1
LED SP 2
LED SP 3
LED SP 4

Bbixog SW 1
LED SP' 1

Bbixog SW 2
LED SP' 2

Bbixog SW 3
LED SP'3

Bbixog SW 4
& LEDSP'4

Bxoabl
KoHdurypartop
Bobixoabl

|m |01 |-h |m |N |—\

7

[o [N Jo Jen [ Joo I [~

Puc. 107. Bnok “MaHenb ynpaBneuunsa”, Tun "Inc_dec"

Tun "Inc_dec", aBnsetcs 4-x anemMeHTHbIM. Kaxxabii N3 aneMeHTOB COCTOUT U3 1-ro Bxoaa u 2-X BbIXOO0B.
1 MPUMEHSIETCS ANS PYYHOro MIaBHOIO U3MEHEHUSI 3aaHNS1 TEXHOMOMMYECKUX NapamMeTpoB.

Jlorvika paboTbl anemMeHTa broka:

Ha Bxog LED SP 13 cxembl NpuxoauT 3HayYeHne 3agaTyvka u nHauumpyetcst Ha Tabno naHenwu (Puc. 108).

Bo Bpems HaxxaTusi Ha naHenu kHonku "+" unu "-", Ha Bbixooe SW Ha kopoTkoe Bpemsi nosiernsieTcs 1, a

Ha Bbixoge LED SP' - uameHeHHoe Ha egnHuuy 3HadveHue Bxoda LED SP.

B 6onblmHCTBE cnyyaeB TpebyeTcs KOHTpONMpoBaTb Ha Tabno naHenu U3MeHeHne 3HayeHns 3agaTyvka.
[ns atoro Heo6xoammo Bbixog LED SP' nogkniountb Yepes aneMeHT yHKUmMoHanbHoro 6rnoka Cymmupo-
BaHWe, yCTaHOBWB B HEM OMpeAerneHHoe CMeLLeHNe (3Ha4YeEHUE, B 30HE KOTOPOTrO Hal0 NPOU3BOAUTL MNNaB-
HOe n3MeHeHuve 3agartynka) Ha Bxog LED SP. Kpome Toro, ecnu HeobxoamMmMo nsMeHsitb 3agatuuk Ha 0,1,
a He Ha 1, To B anemMeHTe brioka CymmunpoBaHue Heobxogumo yctaHoBuTb K*Bxoa = 0,1.

MepBoHaYanbHOE 3HAaYEHWE 3aaTymka, KOTopoe HeoBXOAMMO NaBHO PETYNMPOBaTh B PYYHOM PEXUME,
MOXHO, TakKe, yCTaHOBUTb HENOCPEACTBEHHO C MaHeNM, HaXaB Ha OKHO C MHAUKATOPOM.

YnakoBka

BokoBow  TopuoBka Tangem

Puc. 108. MeHto "lMpouecc” (bnok “lMaHenb ynpaBneHus”,
TN "Inc_dec")
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Tabnuua 23. XapakrepucTuka BXoA0B 1 BbixofoB 6noka MNaHenb ynpasnewus, Tun "Inc_dec"

Bxon OaHHble HasHaueHue
LED SP BellecTBeHHOe 3HayeHune 3agartynka
Bbixopg OaHHble HasHaueHue
SW auckpeTtHoe (0 nnu 1) Bbixop 6rioka (HaxaTve KHOMOoK + u -)
LED SP' BellecTBeHHOoe 3HayeHune 3aaartymka nocne Haxatus "+" unm "-"

9.4.20 KoHdburypartop 6rnoka coaepxuT creayroLime KoHUrypaumoHHble OKHa:
- Tun naHenu;
- Umsa naHenu;
- Umsa kaHan 1;
- Umsa kaHan 2;
- Uma kanan 3;
- Uma kanan 4.

MamenuTb 6nok: MAHEJb YMNPABNEHUA

Twn naHerm Wwms naHerm Nvia kaxan 1

WNmsa kanan 2 Wmsa kanan 3 Vvist kaHan 4

Puc. 109. KoHdmrypatop 6noka "lNaHenb ynpasneHus”

B koHdurypaumoHHom okHe Tvn naHenu yctaHaBnMBaeTCs TUMN AaHHOW NaHEenu, COOTBETCTBEHHO BbIMOS-
HeMoW eto 3agade. Tunbl 1 COOTBETCTBYOLME UM (DYHKLMKN NaHenen onMcaHbl BbiLLe.

B okHe MMsi naHenu ycTaHaBnMBaeTCs MMs NaHenu, KOTopoe B MOCNEACTBUM pacronaraeTcst Hag nukTo-
rpammon 6noka u naHensto B MeHto "Mpouecc” (Puc. 82, 108).

B okHax Ums kaHana npuceanBaloTCA UMeHa KaxaoMy M3 areMeHToB 6roka, KoTopble pacrnonaratoTcs
Haf COOTBETCTBYIOLMMI 3neMeHTamMun naHenu B MmeHio "lMpouecc”.

Onsa nanenu Tuna "SRT-STP" (Puc. 106) umsi nepBoro 3agaTtynka yctaHaBnmBaeTcsi B okHe "VIMs kaHan 2",
a BTOpOro - B okHe "ms kaHan 3".
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DYHKLUMOHANBHBIN BIIOK
"TAVMEP PEANbHOIO BPEMEHW” L=
9.4.21 HazHa4eHwe:

- BbIMOMHEHWE KOHTPONNepoM yHKLUUIA B onpeaeneHHbIi MOMEHT BPEMEHU CYTOK
B cxemy mMoxeT 6bITb yCTaHOBNEHO A0 8-MU PYHKLIMOHAMbHLIX OITOKOB AAaHHOTO BUAa.

9.4.22 bnok Tanmep peanbHOro BpemeHu nveet 1 Bxog U 1 BbIXOA U SIBMSIETCS OAHO3NIEMEHTHbIM. CxeMa-
TUYeckoe n3obpaxeHne apxuTekTypbl 6rioka Taimep peanbHOro BpemeHu cmotpute Ha Puc. 110.

Bxog RESET Bbixog RTA

Bxopapbl

Bbixoabl
lo [~]o for[a e s [~

KoHduryparop

[eNJoJols Jo s [=

Puc. 110. Brnok “Tarimep peanbHOro BpemeHun”

EH

Bbixoa: Bxoa:

Bbixog 1 RTA xon 1 RESET

Puc. 111. Bxoabl 1 Bbixoabl PyHKLMOHANbHOro 6noka “Tanmep
peanbHOro BpemeHu” Ha aKpaHe KOHTponrnepa

Tabnuua 24. XapakTepucTuka BXOAOB U BbIXoAoB 6rioka TaiiMep peanibHOro BpeMeHu

Bxop OaHHble HasHaueHue
RESET auckpeTtHoe (0 unu 1) C6poc Tanimepa PB
Bbixopg OaHHble HasHaueHue

RTA auckpeTHoe (0 unu 1) Bbixop 6noka
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9.4.23 KoHdpurypaTtop 6roka cogepxuT cnegytoLime KoHUrypaunoHHble OKHa:
- Bkn. yac;

- BKn. MUH.;

- Bkn. cek ;

- BbIkn. yac;

- BbIkn. MUH,;
- BbIKn. cek ;

WNamenuTsb 6nok: TAVIMEP PB

C I I

Bkn. yac Bkn. MuH Bkn. cek

Ol O OO

Bbikn. yac Bbikn. MMH  Bebikn. cek

Puc. 112. Kondmrypatop 6noka "Tanmep PB”

B koHurypaumoHHbIx okHax Bkn. yac, Bkn. MuH 1 Bkn. cek ycTaHaBnuBaeTcs Bpemsi, B KOTOPOE Ha Bbl-

xone RTA nosiBnsieTcs normyeckas eguHuLa.

B koH(purypaumoHHbIx okHax Bbikn. yac, Bbikn. MuH 1 BbIkn. cek ycTaHaBNMBaETCsl BPeMsi, B KOTOpPOE

Ha Bbixoge RTA norunyeckas eguHuLa CMEHSIETCS HYNEM.

MpuHyanTenbHbIA cOpoc TariMepa peanbHOro BpeMeHu npomssoanTces, koraa Ha Bxoge RTA nosinsietcs 1.

9.4.17 B meHto Mpouecc 6rnok Tanvep PB npeactaeneH B Buae Tabnuubl. B KOTOPOIN HaxoguTcst nHdopma-
L1si O COCTOSIHUM BXOAa U Bbixoda 6roka B faHHbIN MOMEHT BpeMenu (Puc. 113).

:EI -I- l] P Bxon DATA Bbixoa DATA

Bxon 1 RESET Bbixon 1 RTA
Ne 3D

9 nekabps
o8: 12:25

Puc. 113. MeHto "Mpouecc” (Bnok “Tanmep PB”).
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9.5 ®yHKUMOHaNbHbIe 6510KM YNpaBneHUs npoueccom 2

9.5.1 K rpynne dyHKUMOHaNbHbIX 6rIOKOB YNpaBneHusi NpoLeccom 2 OTHOCATCS crieaytolime 6roku:
- MMHUMYM-MaKCUMYM;

- orpaHu4eHue;

- KoMnaparop;

- Tanmep;

- CYETYMK;

- reHeparop.

®YHKLUMOHATNbHbIA BITOK I_I'I_l'.l;l':ll
“MUHUMYM-MAKCUMYM”

9.5.2 Ha3HayveHue:
- BbIGOP MUHMMArbHOTO UMW MaKCUMAarbHOIO 3HaYeHUs1 U3 MOCTYNarLWMUX Ha Bxo 6rioka curHanos.
B cxemy MoXeT ObITb yCTaHOBMNEHO A0 8-MU (hyHKLMOHAanNbHbIX 6110KOB JaHHOrO BMAA.

9.5.3 bnok MuHMMyMm-MaKkcuMyM SBNSETCA OQHOSMEMEHTHBIM Y COCTOUT U3 8-MWN BXOA0B U 2-X BbIXOOOB.
CxemaTtnyeckoe n3obpaxeHune apxutekTypbl 6roka cmotpute Ha Puc. 114.

Bxog 1 MI/MA
Bxog 2 MI/MA
Bxog 3 MI/MA
Bxog 4 MI/MA
Bxog 5 MI/MA
Bxog 6 MI/MA
Bxoa 7 MI/MA
Bxog 8 MI/MA

Bbixog MI/MA
Bbixog NUM

Bbixoab!

Bxoapbl
lo |~ o for fa e o |-

KoHdomrypartop

o [N Jo Jo|s Jo |v |-

Puc. 114. Bnok “MuHumym-Makcumym”

‘@ | = |8

Bbixog: Bxoga:

Bbixon 1 MI/MA

Bbixog 2 NUM Bxog 2 MI/MA
Bxoa 3 MI/MA
Bxog 4 MI/MA
Bxog 5 MI/MA

Bxon 6 MI/MA
Bxog 7 MI/MA
Bxon 8 MI/MA

Puc. 115. Bxogbl 1 BbixoAbl hyHKLMOHaNLHOro 6roka
“MuHumymM-MakcuMyM” Ha 3KkpaHe KOHTporsepa
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Tabnuua 25. XapakrepucTuka BXofoB 1 BbixofoB 6rnoka Muuumym-Makcumym

Bxop OaHHble HasHaueHue
MI/MA (1-8) BellecTBEHHOe Bxop 6noka
Bbixop OaHHble HasHaueHue
MI/MA BellecTBeHHoe Bbixop 6rioka
NUM uenoe (ot 1 ao 8) Homep Bxofa C MUH. UnNn Makc. 3Ha4YeHneM

9.5.4 KoHdpurypaTtop 6rioka coaepXmuT ofHO KOHPUrypaLMOHHOE OKHO:
- MuHumym-Makcumym;

M3meHuTb 6rnok: MUHUMYM-MAKCUMYM

max

MuHumym-Makcumym

Puc. 116. KoHdmrypaTop 6noka "Munumym-Makcumym”

B koHdurypaumoHHom okHe MuHumym-MakcumMmyM ycTaHaBnmBaeTcs TUn 6rnoka: min unu max.
Jlornka paboTbl 6noka onuceiBaeTCst cnegyowmMmMmn Tabnuuamm:

Tun: min
Bxop 1 Bxon 2 Bxon 3 Bxop 4 Bxon 5 Bxon 6 Bxon 7 Bxon 8 |Bbixon MIMA Beixos NU
10 15 20 25 30 35 40 45 10 1
Tun: max
Bxog 1 Bxon 2 Bxon 3 Bxop 4 Bxon 5 Bxon 6 Bxon 7 Bxon 8 |Bbixon MIMA Beixos NU
10 15 20 25 30 35 40 45 45 8

B cnyuvasix, korga Konu4yecTBo CUrHanoB, NpPMXoasLLmMxX Ha Bxogd bnoka, MeHbLue 8-, HeobxoaumMo 3anaparn-
NennTb NOCNEeAHUIA U3 CUrHANOB C OCTanbHbIMU HEMOAKMIOYEHHbIMY BXodamu 6roka (Puc. 117).
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9.5.5 B meHto Mpouecc 6nok MuHumym-Makcmmym npeactaeneH B Buae Tabnuubl. B KOTOPOW HAXOAUTCS
MHGOPMaLUS O COCTOSIHUM BXOAOB M BbIXOAOB Onoka B AaHHbI MOMEHT BpemeHu (Puc. 117).

Bbixoq
Bxog 1 MI/MA Bbixog 1 MIMA
Bxog 2 MI/MA Boixog 2 NUM
Bxoa 3 MI/MA
Bxog 4 MI/MA
Bxog 5 MI/MA
Bxog 6 MI/MA
Bxoa 7 MI/MA
Bxon 8 MI/MA

2 nekabps
oB:25:5 1

Puc. 117. MeHio "Mpouecc” (Bnok “MuHumym-Makcumym”).

®YHKLUMOHATNbHbIA BITOK LIMIT
“OrPAHNMYEHUE”

9.5.6 HasHayeHue:
- OrpaHVYeHne ananasoHa U3MEHEHUsSI BEMUYUHBI BXOAHOIO CUrHana.
B cxemy MoXeT ObITb yCTaHOBMNEHO A0 8-MU (DyHKLMOHANbHbIX 61I0KOB JAHHOTO BMAA.

9.5.7 bnok OrpaHu4eHue ABNSETCS O4HOANEMEHTHBIM U COCTOUT U3 1-ro BXxoaa M 3-X BbIXOA0B.
Cxematunyeckoe n3obpaxeHne apxutekTypbl 6rioka cmotpute Ha Puc. 118.

Bxog 1LIMIT H LT Boixog LIMIT
12 Bobixog MIN
3 Bbixog MAX

Bxoap!
KoHdumrypartop
Bbixoapbl

Puc. 118. Bnok “OrpaHu4yeHue”
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Bbixoa:

Bbixog 1 LIM
Bbixog 2 MIN
Bbixog 3 MAX

Puc. 119. Bxoabl 1 BbixoAabl (hyHKLIMOHaNLHOro 6roka “OrpaHuyeHue”
Ha 3KpaHe KOHTponsepa

Tabnuua 26. XapakTepucTuka BXOAOB U BbIXxofoB 6noka OrpaHuyeHue

Bxon [OaHHble HasHaueHue

LIMIT BellecTBeHHoe Bxopn 6rnoka

Bbixop OaHHble HasHaueHue

LIMIT BellecTBeHHoe Bbixop 6noka
MIN auckpeTtHoe (0 unm 1) CwurHan 4OCTUXKEHUST HUXKHEW rpaHunLbl
MAX puckpeTHoe (0 unu 1) CuvrHan JoCTWKEHUst BEPXHEN rpaHnLibl
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9.5.8 KoHdhurypatop 6rnoka coaepxmT ABa KOHOUIYPaLMOHHbBIX OKHA:
- YpoBeHb min;
- YpoBeHb max.

MameHuTb 6nok: OFPAHUYEHUE

YpoBeHb min YpoBeHb max

Puc. 120. KondurypaTtop 6noka "OrpaHuyeHune”

B koHdurypaumoHHoM okHe YpoBeHb min yCTaHaBNNBAETCHA HUKHAS rpaHuLa OrpaHUyeHns curHana.
B KOHCbMpraLl,VIOHHOM OkHe YpoBeHb max YyCTaHaBNMBaeTCA BEPXHAA rpaHnLa orpaHn4eHna curdana.

Jloruka paboTbl 6rioka onucbiBaeTcs criegytoLlen Tabnuuen:

Bxoa LIMIT Bbixoa LIMIT Bbixog MIN Bbixog MAX
MIN < LIMIT< MAX LIMIT 0 0
MIN > LIMIT MIN 1 0
LIMIT > MAX MAX 0 1

9.5.9 B meHio Mpouecc 6ok OrpaHuyeHve NpeacTaBneH B Buae 1abnuupbl. B KOTOPOW HaxogmuTes
MHGOPMaLMsa O COCTOSIHAM BXOAOB M BbIXOAOB 6roka B AaHHbI MOMEHT Bpemenu (Puc. 117).

Bxoa
Bxoa 1 LIMIT

Bobixoa

Bbixog 1 LIM
Bbixog 2 MIN
Bbixog 3 MAX

S pekabps
i2:25:08

Puc. 121. MeHto "Mpouecc” (Bnok “OrpaHnyeHune”).
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®YHKLMOHANBHLIN BNIOK  cmp
“KOMIMAPATOP”

9.5.10 HasHauveHume:
- KOHTPOJb BXOAHbIX CUTHArOB.
B cxemy MOXeT ObITb YyCTaHOBMEHO A0 8-My DYHKUMOHANbHLIX GOKOB AaHHOMO BMAa.

9.5.11 bnok KomnapaTtop siBNsieTcsl O4HO3MIEMEHTHBIM U MMEET 2 Bxoaa 1 3 Bbixoaa.
Cxemartunyeckoe n3obpaxeHue apxuTekTypbl brnoka cmotpute Ha Puc. 122.

1
Bxon1 CMP1 % o " Beion LESS
Bxog2 CMP 2 M o _ B Beixon EQW
— | ® | & 4 Bbixog GR
0 ol|lo
| >]| 0
gls|x
m n
8o
(@]
N

Puc. 122. CtpykTypa chyHKUMOHanbHoOro 6noka "Komnapatop"

E: . CMP N CMP

MHE2PTOR

Bbixog: Bxoa:
- Bbixon 1 LESS Bxog 1 CMP 1
Beixog 2 EQW Bxoa 2 CMP 2
L1 Bbixog 3 GR

Puc. 123. Bxoabl 1 Bbixoabl (pyHKUMOHaNbHOro 6rnoka “Komnaparop”
Ha 3KpaHe KOHTponnepa
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Tabnuua 27. XapaktepucTuka BXoAOB U BbiIXoaoB 6noka Komnapatop

Bxon [OaHHble HasHauyeHue

CMP 1 BelleCTBeHHOoe Bxopn 6rnoka

CMP 2 BellecTBEHHoe Bxop 6rnoka (BHewwHW 3aaaTymk)
Bbixop [OaHHble HasHaueHue

LESS auckpeTtHoe (0 unmu 1) BxoaHow curHan mMeHblue 3agaHus
EQW puckpeTtHoe (0 unm 1) BxogHow curHan paBeH 3agaHuio
GR auckpeTtHoe (0 unu 1) BxogHow curHan Gonblue 3agaHus

9.5.12 KoHdpuryparop 6rnoka coaepxut crneayoLme KOHPUrypaumMoHHble OKHa:
- 3apaHue;
- 30Ha;

- Fncrepesuc. WNameHnTs Griok: KOMIMAPATOP

3apaHue 3oHa [McTepesuc

Puc. 124. KoHdurypatop 6noka "Komnaparop”

Pa6ota 6noka Komnaparop:

BxogHow curHan (co Bxoga 1 CMP 1) cpaBHMBaeTCs ¢ 3afjaHneM, U B 3aBUCMMOCTU OT 3HAYEHWS yCTaHOB-
neHHbIX NapameTpoB 3oHa u McTepesnc, naeHTuduLmMpyeTcs 6rokom kak: "MeHbLUe 3agaHns” (npy 3Tom
Ha Bxoge LESS nosBnsertca 1)," paBeH 3agaHuio” (Ha Bxone EQW nosiensietcs 1), "6onblue 3agaHus” (Ha
Bxoae GB nosensetca 1).

Heobxogumo yyecTb, 4To 3agatynk 3apaHue = 3agaHue + Curdan Bxoga CMP 2.

370 caenaHo Ans cryyaes, korga B kKa4ecTBe 3afaHust HeobXxoaMMo UCnonb3oBaTh BHELIHWIA CUrHanM, npu-
XOOsILLMIA 13 cxeMbl. Torga co6CTBEHHO 3aAaTymk Heo6xoaMMo ycTaHoBUTE B O MM MUCMonb3oBaTh €ro B
Ka4yecTBe CMeLLeHMs, YCTaHOBMB HEOOXOAMMOE ero 3Ha4YeHue.

[nsi KoppekTHON paboTbl 6roka, B criyyasx, korga Bxog CMP 2 He ucnonb3yetcsi, pPEKOMEHLYETCSA MOAKIHO-
YUTb K Hemy 13 cxembl 0.
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JNornka paboTbl 6noka 1 dunsnyeckuii cmbicn 3agatymkoB 3oHa 1 MMcTepesnc onuckbiBaeTcs criegyowwmm
ob6pasom:

3agaHne

McTepesnc luctepesnc

30Ha (-) 3oHa (+)
A A

\ 4

SP

Puc. 125. Iloruka pa6otbl hyHKLMOHanbHoro 6noka "Komnapatop"

9.5.13 B meHio Mpouecc 6nok Komnapartop npeactaeneH B Buae TabnuLibl. B KOTOPOW HAXOAUTCA MHAOP-
MaLMsi O COCTOSHUM BXOAOB U BbIXOA0B Orioka B aHHbIN MOMEHT BpeMeHu (Puc. 126).

Bbixog,
Bxog 1 CMP 1 Bbixog 1 LESS
Bxog 2 CMP 2 Beixog 2 EQW
Bbixon 3 GR

9 nekabps
o8: i2:25

Puc. 126. MeHto "Mpouecc” (Bnok “Komnapatop”).
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®YHKLMOHAIbHbIN BNOK TIMER
“TAUMEP”

3

9.5.14 HasHa4yeHue:
- 3a/laHVe VHTEpPBAarioB U BbIAEPXEK BPEMEHMU.
B cxemy MoxeT 6bITb yCTaHOBNEHO A0 8-MU (DyHKLMOHANbHbIX 611I0KOB JAHHOTO BMAA.

9.5.15 Bnok Tarimep nmeeT 8 BXoA0B U 8 BbIXOAO0B U SIBMSIETCS 4-X aneMeHTHbIM. Kaxablin anemeHT 6rnoka
coaepxuT 2 Bxoda u 2 Bbixoaa. Cxematnyeckoe nsobpaxeHve apxmuTtekTypbl 6rnoka Taimep cMoTpuTe Ha

Puc. 127.
Bxon 1 STOP F L Bxon1 TIME
Bxon 2 RESET P 2 Bxog2 OUT
Bxon1 STOP P 2 Bxog 1 TIME
Bxon 2 RESET M 4" Bxog2 OUT
Bxog 1 STOP P 2 Bxog 1 TIME
Bxon 2 RESET [ 8 Bxog2 OUT
Bxog 1 STOP £ 2 Bxog 1 TIME
Bxon 2 RESET £ 8/ Bxog2 OUT

Puc. 127. Bnok “Tanmep”

EC I TIMER: EC I TIMER:
Bbixona: Bxon:
Bxoz

Bbixog 2 OUT Bxog 2 RESET
Bbixog 3 TIME Bxog 3 STOP
Bbixog 4 OUT Bxog 4 RESET
Bbixog 5 TIME Bxog 5 STOP

Bbixoapbl

Bxogb!
KoHdurypartop

Bbixog 6 OUT Bxog 6 RESET
Beixog 7 TIME Bxog 7 STOP
Beixog 8 OUT Bxog 8 RESET

Puc. 128. Bxoabl 1 Bbixoabl (pyHKUMOHaNbHoOro 6noka “Tanmep”
Ha 3KpaHe KOHTponnepa
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Tabnuua 28. XapakTepucTuka BXo4OB U BbIXxoAoB 6roka Tanmep

Bxop OaHHble HasHaueHue

STOP avckpeTtHoe (0 unu 1) OcTaHoBKa Tarimepa

RESET auckpeTtHoe (0 unu 1) C6poc Tarimepa

Bbixop OaHHble HasHaueHue
TIME BpeMs (B CeK., MUH., UK Yac.) TekyLiee Bpemsa Tanmepa
ouT aunckpeTtHoe (0 unm 1) Bbixog 6noka

9.5.16 KoHdpurypartop 6noka cogepxuTt crnegytoLime KoHUrypaumoHHbIe OKHa:
- Tvn;

- 3apaHue 1;
- 3apaHue 2;
- 3agaHue 3;

- 3apgaHue 4. -
N3meHnTb 6nok: TAUMEP

Tun 3apgaHne 1 3apadue 2

o R0 |

3apgaHve 3  3apaHue 4

Puc. 129. KoHdourypaTtop 6noka "Tarimep”

B koHdurypaumoHHom okHe Tun ycTaHaBnmMBaeTCs AMCKPETHOCTb OTCYETA BpEMEHU Taimepa. EcTb Bo3-
MOXHOCTb YCTaHOBUTb criegytowme Tunbl: 0,1 ¢, 1 ¢, 1 MuH, 1 vac.

B okHax 3agaHue 1 - 4 ycTaHaBnMBalTCA HEOOX0AMMbIE 3aaHNs OTPE3KOB BPEMEHU AN KaXKAoro ane-
MeHTa broka.

Jloruka pabortbi:
Ecnu Ha Bxogax STOP n RESET nornyeckue 0, TO anemMeHT HaxoauTcs B cocTosiHuM "Tyck”, T. €. Ha BbIXO-

ae TIME vnaet oTcyeT BpeMeHu Taimepa (B COOTBETCTBUM C YCTAHOBMEHHbIM TUMOM Y 3a4aHUEM), a Ha Bbl-
xoge OUT - nornyeckuin 0. Korga nctekaet Bpems Tavimepa - Ha Bbixoge OUT nossnsietcs 1.

Korga Ha Bxoge STOP nosiBnsietcs 1, TO OTCHET BpeMeHu ocTaHaenmeaeTcs. Korga 1 meHsietcs Ha 0, To
OTCYET NPOJOIHKAETCS.

Korga Ha Bxoge RESET nosBnsietcs 1, To nponcxogut c6poc Bbixogos TIME 1 OUT B 0.

Bxon RESET umeeT npuoputet Hag Bxogom STOP.
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9.5.17 B meHio Mpouecc 6rok Tavimep npeacTaBneH B BUae Tabnuubl. B KOTOPOW HaxoauTcs MHopmaums
O COCTOSIHUM BXOAOB M BbIXOAOB Brioka B AaHHbI MOMeHT Bpemenn (Puc. 130).

Bbixog

Bbixog 1 TIME
Bbixog 2 OUT
Bbixon 3 TIME
Bbixog 4 OUT
Bbixog 5 TIME
Bbixog 6 OUT
Bbixon 7 TIME
Bbixog 8 OUT

Bxog 1 STOP
Bxon 2 RESET
Bxoag 3 STOP
Bxon 4 RESET
Bxon 5 STOP
Bxon 6 RESET
Bxog 7 STOP
Bxog 8 RESET

0
0
0
1
0
0
0
0

9 pekabps
o8: i2:25

Puc. 130. MeHto "Mpouecc” (Bnok “Tanmep”).

®YHKLMOHANbHbIN BNOK CHT
"CYETYMK”

9.5.18 HasHaueHwue:
- MpsiMoli 1 obpaTHbIv cHeT nMNynbcoB (nepexof ¢ 0 Ha 1 unn HaobopoT) ¢ dyHKUMEN 3aaaTymnka cyera.
B cxemy MoXeT BbITb YCTaHOBNEHO A0 8-MW DYHKLMOHAMbHbLIX GIOKOB AA@HHOMO BMAaA.

9.5.19 Brnok CuyeTumk umeet 4 Bxoaa u 3 BbIXoAa U ABMSETCSt OAHO3MNEMEHTHbIM. CxemaTtuyeckoe nsobpa-
XeHue apxuTeKTypbl 6rioka cmotpuTe Ha Puc. 131.

11 1
Bxog 1 UP 5 —| Bbixog 1 QNT
Bxon 2 DN 5| L2 Boixon 2 MIN
:Xoﬂi EES:ET " 3 " Brixon 3 MAX
X0 -

Bxoabl
KoHdpuryparop
Bbixoabl

Puc. 131. Bnok “CueTtumnk”
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2 CHT

Bbixog:

Bbixog 1 QNT
Bbixog 2 MIN
Bbixog 3 MAX

= CHT

Bxoa:

Bxog 1 UP
Bxog 2 DN
Bxog 3 RESET
Bxog 4 STOP

Puc. 132. Bxoabl 1 Bbixoabl pyHKUMOHaNbHoro 6noka “Cyetymnk”
Ha 3KpaHe KOHTpornnepa

Tabnuua 29. XapakTepucTvMKa BXOAOB U BbIXoAoB 6510ka CueTumk

Bxopg OaHHble HasHaueHue

V)4 auckpetHoe (0 nnu 1) Bxop 6noka (+1)

DN auckpeTtHoe (0 unu 1) Bxog 6noka (-1)
RESET puckpeTtHoe (0 unu 1) C6poc cyeTymka
STOP aunckpeTtHoe (0 unu 1) OcTaHoBKa cyeTymKa
Bbixopg OaHHble HasHaueHue

QNT Llenoe Bbixop 6noka (TekyLiee 4icno cyera)
MIN puckpeTtHoe (0 unun 1) HoctmwkeHne 3agatyvka MUHUMYM
MAX auckpeTtHoe (0 unm 1) HoctmxkeHune 3agatymka Makcmym

9.5.20 KoHdpurypaTtop 6roka cogepxuT cnegytoLime KOHOUrypaunoHHble OKHa:

- 3apaHue 0;
- MuHumym;
- Makcumym.
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MN3ameHnTb 6rnok: CHETYUK

o ___Jo 2000

3agaHne 0 MwuHumym Makcumym

Puc. 133. KoHdurypaTtop 6noka "Cuetumk”

B koHurypaumoHHom okHe 3apaHue 0 ycTaHaBnNMBaeTCsl Ha4anbHOe 3HaYeHne cyeTa.
B koHurypaunoHHom okHe MMHUMYM yCcTaHaBnNMBaeTcs 3Ha4eHne MMHUMArbHOTO 3aJatyuka cyeTa.
B koHdurypaumoHHom okHe MakcumMyM ycTaHaBnmMBaeTCA 3HaYeHne MakcMarbHOro 3agaTyvka cyera.

Jlornka pabotbi:

Ecnu Ha Bxogax RESET n1 STOP noruueckue 0, To cyeT paspelueH. Ecnu Ha Bxoge UP 0 meHsieTca Ha 1,
TO MPOUCXOOUT YBENUYEHME 3HAYEHUS cHeTYMKA Ha eanHuuy. NameHerne O Ha 1 Ha Bxoge DN npuBoauT k
YMEHbLLUEHUIO 3Ha4YEHNs cyeTymKka Ha eauHuly. Ha Beixoge QNT npovcxoanT oTobpaxkeHue cyeta nMnysb-
coB. [Npu gocTnxeHwnn 3agatunka MuHumym Ha Beixoge MIN nosiBnsietca 1, npu JOCTMXKEHUN 3agaTymka
MakcmumyMm Ha Bbixoge MAX nosiBnsercs 1.

Korga Ha Bxoge STOP nosiBnsietcs 1, To cyeTunk octaHaBnmeaetcs. Korga 1 meHsietcsa Ha 0, To cyeT npo-
OormkaeTcsl.

Korga Ha Bxoge RESET nosensietcs 1, To nponcxogut cbpoc Bcex Bbixogos B 0.

Bxon RESET umeet npuoputet Hag Bxogom STOP.

9.5.21 B meHto Mpouecc 6rok CHeTumk NnpeacTaBneH B Buae Tabnuubl. B KOTOPOW HaxXoauTcst nHopMauns
0 COCTOSIHUM BXOAOB M BbIXOAOB 6roka B AaHHbI MOMEHT BpemeHn (Puc. 134).

Bobixog
Bxog 1 UP Bbixoq 1 QNT
Bxog 2 DN Bobixog 2 MIN
Bxog 3 RESET Beixog 3 MAX
Bxog 4 STOP

Puc. 134. MeHto "TMpouecc” (bnok “CuyeTunk”).
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®YHKLUMOHANBLHBIN BNIOK g5
“rEHEPATOP”

L]

9.5.22 HasHauveHume:
- (hopMUPOBaHME NMMYSIBCOB U Nay3 pasnuyHON ANIMTENbHOCTY.
B cxemy MOXeT BbITb YyCTaHOBMEHO A0 8-My (DYHKUMOHANbHLIX GNOKOB AaHHOMO BMAa.

9.5.23 B 3aBucuMmocTy oT TUna, 6nok NeHepaTop MOXET ObITb 4-X 3NIEMEHTHBLIM UMK 2-X 3NIEMEHTHBLIM U
BbIMOMHATE PYHKUMU MynbLTUBMGpaTopa unv ogHoBUGparTopa.
CxeMaTtunyeckoe n3o6paxeHne apxXuTekTypbl pasHbix TUNoB 6rioka cMmotpuTe Ha Puc. 135 - 136.

Bxog 1 START 1H Y Bxon 1 GEN 1
Bxog 2 RESET 1 2 8— 2 Bxop 2 OUT 1
Bxon 1 START 21 — 5| 3 |2 Bron1 GEN2
Bxon2 RESET2M &7 [ & [ E 4 Bxon2 OUT2
o = X
Bxog 1 START 3F S5 32 2/ Bxog1 GEN3
Bron2 REseT 38 O (B [0 |8 Bxon2 OUT3
Bxog 1 START 4} S 2 Bxon1 GEN4
Bxon 2 RESET 42 8] Bxog 2 OUT 4

Puc. 135. CtpykTypa cbyHKUMOHanbHoOro 6noka "leHepaTop"
TUn "OpgHoBuGpartop 4" unu "MynsTuBubpaTop 4"

Kaxabln n3 4-x aneMeHToB Ornoka nmeet 2 Bxoda v 2 BbIxoda.

1
1] Bxog 1 GEN 1
bonz REser 12| | 8| L Boazours
Boa3 IMP1 1| _ & | 5 4 Bxond GEN2
Bxon4 PAUSE 11 & | & | & 4 Bxon2 OUT2
Sl X1s
Bxon 2 RESET 21 I
Bxon3 IMP2 S z
Bxon 4 PAUSE 218 E

Puc. 136. CTpykTypa chbyHKUMOHanbHoro 6noka "leHepaTop"
TUn "OgHoBuGpartop 2" unu "MynsTuBmubpaTop 2"

Kaxpgpbin n3 2-x anemeHToB brioka umeert 4 Bxoga u 2 BbIxoda.
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Bbixon: Bxoga:

Bbixog 2 OUT 1 Bxog 2 RES 1
Bbixog 3 GEN 2 Bxog 3 STR 2
Bbixog 4 OUT 2 Bxog 4 RES 2
Bbixon 5 GEN 3 STR 3/ IMP 1

Bbixog 6 OUT 3 RES 3/PAUS 1
Bbixog 7 GEN 4 STR 4/ IMP 2
Bbixon 8 OUT 4 RES 4/PAUS 2

Puc. 137. Bxoabl 1 BbixoAbl hyHKLMOHanbHoro 6noka “leHepartop"
Ha 3KpaHe KOHTponnepa

Ta6nuua 30. XapakTepucTuka BXoAo0B U BbixofoB 6noka leHepaTop

Bxop [OaHHble HasHaueHune
START auckpeTtHoe (0 unu 1) KomaHnga "Tyck"
RESET auckpeTtHoe (0 unu 1) Cbpoc reHepaTtopa

IMP uenoe BHelwHWI 3agatyumk (BNUTEeNbHOCTb MMMNYrbca)
PAUSE uenoe BHewHWn 3agatymk (4NUTEenbHOCTb Nay3bl)
Bbixopg OaHHble HasHaueHue

GEN Bpems (cek) TekyLee BpemMs nmnynsca

ouT auckpeTtHoe (0 unm 1) Bbixog 6noka

9.5.24 KoHdpmrypaTtop 6roka cogepxuT cnegyroLume KoHPUrypaumnoHHble OKHa:
- Tvn;

- Umnynob 1;

- Nayza 1;

- Umnynb 2;

- Nayza 2;

- Umnynb 3;

- Nayza 3;

- Umnyneb 4;

- Nayza 4;
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MN3ameHuTb 6nok: TEHEPATOP

Tun Wmnynec 1 Maysa 1

Mmnynbe 2 Maysa 2 Mmnynbc 3

Mmnynbc 4 Maysa 4

Puc. 138. KoHdpurypartop 6noka "leHepatop”

B koHdurypaumoHHom okHe Tun ycTaHaBnuBaetcs Tun reHepatopa: OgHoBubpartop 4, MynstuBuGpa-
Top 4, OgHoBUGpaTop 2, MynsTMBUGpaTop 2.

B koHdurypaumoHHbix okHax Umnynbc v Maysa ycraHaBnvMBatoTCa 3HaYEHNS ANMUTENBHOCTU MMMYNbCa
1 naysbl (AN MynsTMBMOpaTopa) ANs BCeX AneMeHToB broka.

Jlorvka paboTbl anemMeHTa pasHbix TUNOB Groka:

Bxogbl START n RESET BbINonHAI0T cTaHAapTHbIe OYHKLMM M MMEIOT OAVMHAKOBYIO NOrNKy paboTbl Ans
BCEX TUMOB:
cmeHa 0 Ha 1 Ha Bxoae START - komaHaa "lMyck" reHepaTopa (Npu YCroBum, YTO 3aKOHYMIOCH (POPMUPO-
BaHWe npeapblayLLero BbIXOAHOTO MMMysbca (0OQHOBUOPATOP) NN SNEeMEHT HaXxOAUTCSt B COCTOSIHUM nocne
komaHngbl "Copoc" n Ha Bbixoge RESET - 0).
JNornyeckas eaunuua Ha Bxoge RESET - cbpoc reHepaTtopa, 0bHyneHve BbIXOA0B 3rieMeHTa.
RESET umeet npuoputet Hag START.

Tun OpHoBMGpaTop 4:

- nocne komaHabl "Tyck" Ha Beixoge OUT nosiensietcs 1 Ha BpeMs AnNuUTenbHOCTU uMmnyrbcea. [py aToM Ha
Bbixogde GEN upert otcueT BpeMeHU AnuTenbHOCTU MMMYNbCa, YCTaHOBMEHHOTO B KOHAUIypaLMOHHOM OK-
He Nmnynbe. o okoH4yaHun BpemeHn - Bbixog OUT yctaHasnusaetcs B 0, a Ha Bbixoge GEN ocrtaetcsa
KOHEeYHOe 3Ha4yeHue ANMUTENbHOCTU MMNYnbca. B koHdurypaumoHHbix okHax Nay3a - Heobxoaumo ycTaHo-
BUTb 0.

Tun MynsTuBuGpatop 4:

- nocne komaHnabl "Tyck" Ha Bbixoae OUT nosiBnsetcsa 1 Ha Bpems AnvuTenbHOCTV uMnynbea. MNpu aTom Ha
Bbixoge GEN unpet otcyet BpeMeHn AnNMTENbHOCTU MMMNYMbCa, YCTAaHOBIIEHHOMO B KOH(UIypaLMOHHOM OK-
He MiMnynbe. Mo okoHYaHWn BpemeHun umnynbca - Bbixog OUT ycraHaBnuBaetcsi B 0, a Ha Bbixoge GEN
HaYMHaAETCst OTCHET BPEMEHW Nay3bl, YCTAHOBMNEHHOTO B KOHMIypaLMoHHOM okHe [aysa.

Linkn nosTopsieTcsa go nosiBneHus Ha Bxoge RESET eanHuubl.

Tunbl OgHoBUGpaTop 2 1 MynsTMBUGpaTop 2:

- norvka paboTbl 3TVX ANIEMEHTOB MAEHTMYHA NOMUKE OMMUCAHHBIX BbILLE TUMOB, HO KaXAbl N3 HUX UMEET 2

pononHuTenbHbix Bxoga IMP n PAUSE, koTopble BbINOMHAT YHKLUMN BHELLUHUX 3a4aTYMKOB ONUTENbHOC-
TV uMnynbca v nay3bl. Mpu Ux MCNonb3oBaHWM B COOTBETCTBYOLLNX KOH(UIYPALIMOHHBIX OKHax mnynbc n

May3a Heobxognmo yctaHoBuTb O, Tak kak 3HaveHune Bxogos IMP 1 PAUSE B 6rioke cymmupyetcs ¢ ycta-
HOBMEHHbIMK 3afaTymkamMu AnutensHocTn umnyneca (Mmnynec) u naysel (Maysa) nn6o ucnonb3oBatb UX

KaK CMeLLeHue.
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9.5.25 B meHto Mpouecc 6rnok MeHepaTop npeacTasneH B Buae Tabnumupbl. B KOTOPOWN Haxogutest MHopma-
LISl O COCTOSIHUM BXOAOB M BbIXOAOB Onoka B AaHHbI MOMEHT BpemeHu. Tun reHepartopa ykasaH Hag Tab-
nvuen (Puc. 139).

leHepatop: Mynetn 4

Bxon DATA Bbixon

Bxog 1 STR1 Bbixog 1 GEN 1
Bxopg 2 RES 1 Bbixog 2 OUT 1
Bxog 1 STR2 Bbixog 1 GEN2
Bxog 2 RES 2 Bbixog 2 OUT 2
STR3/IMP 1 Beixon 1 GEN 3
RES 3/PAUS 1 Boixog 2 OUT 3
STR4/IMP 2 Bbixon 1 GEN4
RES 4/ PAUS 2 Boixog 2 OUT 4

2 nekabps
i8: 16:59

Puc. 139. MeHto "Mpouecc” (bnok “MeHepartop”).
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9.6 dyHKUMOHanNbHbIe 6noku rpynnel "Pa3Hoe"

el
ITPOMITPNAAA
~— —

9.6.1 K rpynne dyHKumnoHanbHbIX 6riokoB "Pa3Hoe™ oTHocATCS crnegytoLme 6noku:

- rpadouk;

- XypHarn;

- SCADA;

- nporpamma;
- MOTOp;

- yHMBepcarn.

9.6.2 Ha3HayeHue:

OaHHbIX.

®YHKLUMOHATNbHbIA BNOK

“TPA®UK”

B cxemy moxeT ObITb ycTaHoBneH 1 dyHKUMOHanbHbIV 6ok 4aHHOro Buaa.

9.6.3 dyHkuMoHanbHbI 6nok Mpadomk nmeeT 32 Bxoaa, K KOTOPbIM MOXHO MOAKMHOYNUTE BbIXOAbI OPYrnX
6nokoB ¢ nMobbIM TUMOM CUrHAMNOB (YMCMOBLIMW, OUCKPETHBIMU U AP.) U3 MOOW TOYKM CXeMbl. TO AaeT
BO3MOXXHOCTb BbIBOAMTL NIOOON TUMN AaHHBIX Ha rpadmku, rMCTorpaMMbl Unu Tabnuubl C nocreayoLen

UX perucTpauuen n apxmBupoBaHUEM.
Cxematunyeckoe n3obpaxeHne apxutekTypbl 6roka cmotpute Ha Puc. 140.

- 0T06pa)KeHI/16 Ha 3KpaHe KOHTponnepa n apxmeBupoBaHue TEXHONIONMYEeCKMX NapamMeTpoB U OpYyrmx Tunos

Takum o6pasom, yCTaHOBMB B CXEMY BCEro NMuLLb OAUH dyHKLMOHamMbHbIV Bnok Mpadmk, opraHn3oBsbiBa-
eTCsl BbIBOA, Ha 3KpaH U pernctpauus 32-yx nobbix napamMeTpoB Unu AaHHbIX (8 rpadukos no 4 kaHana).

Bxog 1 L Bxopg 17 z
2 18/
Bxog 2 u Bxog 18
Bxog 3 % Bxog 19 %
Bxop 4 ] Bxon 20 oy
Bxon 5 = a Bxog 21 |~
Bxog 6 16 8 Bxog 22 =5
Bxog 7 nd sl s MpogonxkeHune Bxog 23 |24
Bxon 8 % = % 3 Bxogn 24 ﬂ
Bxon9 [ 2| = Bxon25 4
Bxog 10 m| s Bxop 26
Bxog 11 112 % Bxop 27 ;;
Bxopg 12 : M Bxop 28 o
Bxor 13 ': Bxon 29 =
Bxog 14 L Bxop 30
Bxog 15 K= Bxon 31 |4
Bxog 16 16 Bxon 32  BH

Bxopbl
KoHdpuryparop

Puc. 140. Ctpyktypa hpyHKunoHanbHoro 6noka "Npacuk"
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35

Bxoa:

Temn TaHk 2
Hasn TaHk 1
[aen TaHk 2

Puc. 141. Bxoabl 1 BbixoAbl hyHKLMOHanbHoro 6noka “Ipaduk"
Ha 3KpaHe KOHTponnepa

Ha3sBaHus1 BXogoB (oyHKLMOHaneHoro 6noka Mpadpmk BBOASTCA NOTpebuTenem ¢ naHenu KoHTposnepa
(1nn KoMnbloTEPa) C MOMOLLbIO KOHUIYPaALIMOHHOTO OKHa ViMsi kKaHana.

Ta6nuua 31. XapakrepucTtuka Bxofos 6roka Npacdmk

Bxon OaHHble HasHaueHue

1-32 BelecTBeHHoe BbiBOA Ha 3KpaH KOHTposnnepa

9.6.4 KoHdhurypaTop 6rnoka cogepxuT cneaytoLime KOHUrypaLumoHHble OKHa:
- Homep kaHana (Bxoga);
- Onpoc;

- Umsa rpacpumka;

- lWkana min;

- lkana max;

. N3ameHuTb 6rok: MTPAGUK
- Umsa kaHana;

NN CHNN (TXTH

Ne kaHana Onpoc  Wwms rpadmka

O N 5

Wkana min  lWkana max Vivs kaHana

Puc. 142. KondurypaTtop 6noka "Npacumk"
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B KoHdurypaumoHHom okHe Ne kaHana yctaHaBnuBaeTcs HoMep BXOAa, KOTOpbI KOHPUTypupyeTcs cre-
AYOLLMMU OKHaMU KOHdUrypatopa.

B koHurypaumoHHom okHe Onpoc ycTaHaBnNnBaeTCs MHTEPBan BpeMeHu (B CeKyHaax), C KOTOpbIM Npo-
MCXOQWT MOCTPOEHME Beex rpadnkoB (OTHOCUTCH KO BCEM KaHanam).

OkHo Ums rpadpmka oTHOCKTCA KO BCeM kaHanaM. B HeM npucBamBaeTcsi MMsi, KOTOPbIM O3arnaBnvBaer-
Cs1 cucTeMa KOOpAMHAT, B KOTOPOW NPOUCXOAMT NocTpoeHue rpadgmkoB (Puc. 143). M MOXeT cocTosiTb
13 12-Tn 3HaKoB.

B okHe LLkana min 3agaeTcsa HWKHAS rpaHuua rpaduka AaHHOro kaHana, kotopas npuHumaetcs 3a 0%.

B okHe LLkana max 3afjaeTcs BEpXHsisi rpaHuua rpaduka kaHana, kotopasi npuHumaetcs 3a 100%.

B okHe Ums kaHana npuceaviBaeTcs UMSA AaHHOMY kaHany, koTopoe OyAeT MHAMUMpOBaTbCA B Tabnuue
coeaunHeHu BxogoB-Bbixodos (Puc.141) n menio MNpouecc (Puc. 143).

9.6.5 B meHto Mpouecc 6rok Mpaduk npeacTaBneH B BUAE CUCTEMbI KOOPAVHAT, FOPU3OHTarNbHas OCb KO-

TOpoW oTobpaxaeT peanbHOe BpeMsi, a BepTuKanbHas - BENMUNHY NapameTpa unun curHana B npoLeHTax
OT yCTaHOBMEHHON Wwkanbl (Puc. 143).

E paduk: Liex Ne2 p.1 C1p. 2

Taenua

TaHk 3 (t TaHk 4 (t)

Puc. 143. MeHto "Mpouecc” (bnok “Mpaduk”).

Hap cuctemon koopanHaT HaxoauTes data (4Mcno, mecsl, roa) 3anucu rpadvka, ero HassaHue, Homep

(ot 1 po 8, Tak kak 32 kaHana pa3duTbl Ha 8 rpachukoB Mo 4 KaHana B KaXKaoMm) 1 HoMmep cTpaHuubl. Ha oa-
HOW cTpaHuue pucyetcs 240 Todek rpadouka Kaxxaoro kaHana . YuntblBasi, YTO KOHTpornep obecrnevmBaet
rmy6buHy apxusupoBaHusi Ao 60000 Toyek, kaxabli rpaduk coaepxuT 250 ctpanuu. MNpu onpoce 1 cek,
ofHa cTpaHuua bGyaeT cooTBETCTBOBATL 4-M MUHYTaM 3anucu.

[Mog cuctemon koopanHaT HaXoAUTCSt MOHUTOP, OTOBpaXaloLWMn Ha3BaHUS KaX4oro u3 4-x BbIBEOEHHbIX
Ha 9KpaH B AaHHbIi MOMEHT BPEMEHU KaHarloB 1 COOTBETCTBYIOLLME UM pearbHble 3Ha4YeHNS NapamMmeTpoB.
[na ynobceTea, LBET Ha3BaHWIM KaXKOoro M3 kaHanoB COOTBETCTBYET LIBETY MUHUIA Ha rpadvike.

B HWKHel YacTu akpaHa HaxoasTCsa KHOMKK 0BCnyxunBaHus rpaduka: NponucTbiBaHMe CTpaHwuL, BreBO U
Bnpaeo, kHorka GO - "nepexop Ha cTp. Ne" (4To-6bl Nocne NpocMoTpa 3anucaHHbIX rpadmKkoB GbICTPO ne-
PEenTun K TeKyLLen cTpaHuue - Haxmute Ha GO u ykaxute ctpanuuy Ne0), a Takke, kHorku Myck n Cton.
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MponucTeiBaTh CTPaHMLbl UK MOMb30BaTbCs kHonkov GO Ans npocmoTpa 3anncaHHbIX rpadMKoB MOXHO
B cocTosiHumM "May3a" (unu Ctona - monHou octaHoBKM rpadmkoB). KHonka [lay3a "caBoeHa" c KHOMKoOWM
Myck, To ecTb, KOrAa uMHAMUMPYeTcs KHormka lyck, 3HauMT rpadmk HaxoaMTCa B COCTOSHUM Nay3bl (Npoc-
MOTp paspeLleH), a korga uHanumpyetcs kHonka lMay3a, To rpadmk HaxogamMTCs B COCTOSIHUM Mycka (KHOM-
KM MPOCMOTPa He JOoCTYMHbl). HeobxoanMo OTMETWUTB, YTO M B COCTOSIHUM "MycK" 1 B COCTOSHMM "nay3a”
rpachuk NpoAormKaeT NMcaTbCs U apX1BNPOBaTbCS.

B neBom psgy MeHio HaxoasaTcs nukTorpammbl Fpynna (Bbixog B MeHto IMpouecc), Mpadukun (nepekniove-
Hue Homepa rpacuka ot 1 go 8), Bup (nepekntoyeHne Tunos otobpaxeHns nHdopmauun: paduk nnm
Mictorpamma), Tabnuua (oTobpaxeHne NnapaMeTpoB Bcex 32-X KaHanoB B TabnuyHom Buae, Puc. 144).

TABJTMLA 1-16
DATA Kanan

[me

TaEAMU 3

Mpadchmk

Puc. 144. Oto6paxeHue uHcpopmMaumm B BUAe Tabnuubl
(6nok MNpadpmk, meHto Mpouecc)

MepekntoyeHne Ha Homepa kaHanoB 17-32 ocyLLEeCTBRSIETCA Ha)XaTUeM Ha nukTorpammy Tabnuua.
Bosspat k rpadmyeckomy oTobpaxkeHno nHpopMaLmm - Haxatne nukTorpaMmmsl paduk.
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®YHKLUMOHATNbHbIA BIOK
"XXYPHAN”

9.6.6 HasHaueHue:

- apx1BMpOBaHWe COBbITUIN TEXHOMNOMMYECKOro NpoLiecca U BbIBOA Ha 3KpaH aBapuMHbIX UMW Npeaynpex-
AaroLwmx coobLLeHnn (anapMoB).

B cxemy MoxeT BbITb yCTaHOBNEH 0aWH PYHKLMOHanNbHbIN 6ok AaHHOro BUAA.

9.6.7 bnok XypHan nmveet 32 Bxoaa 1 8 BbIXOAOB.
CxemaTnyeckoe n3obpaxeHne apxuTekTypbl 6rioka cmoTpute Ha Puc. 145.

1 1

Bxoa 1 % — ApxvuB Bxog 17 ;
Bxon2 I 2| Mpenynpexa. Bxon 18 1'9
Bxon3d  F- 2 OnacHocTb 1 Bxon 19 F=
gxon - 4 OnacHocTb 2 Dl 5

xon 5 » o 5 Bxog 21 = a
Bxon6 I o —| __ Asapus 1 Bxon22 P2 o
Bxon 7 d 5| @ a S Asapus 2 Bxon 23 |23 sl ® a
Bxoa 8 -g- | |3 [ Asapus3 Bxon2d 14 it | &
Bxon 9 — 2= X[ Bxog 25 ol | X

| X | S | 3 [ Curnanusauuns o X| S| 3

Bxop 10 aa )l ESTN o) Bxop 26 0|8 |m
Bxog 11 PH I Bxog 27 |- ar
Bront2 2 S Bron2s 2 S
Bxog 13 |+ Bxog 29
Bxon 14 14 MpopomkeHune Bxon 30 |2
Bxog 15 K= > Bxog 31  BH
Bxog 16 1o Bxon 32 P2

Puc. 145. Ctpyktypa cpyHKUnMoHanbHoro 6noka "XKypHan"

Bebixog:
Mpeaynpexa.
OnacHocTb 1
OnacHocTb 2
Asapus 1

Aapus 2
Asapus 3
CvrHanusauusi

Puc. 146. Bxoabl 1 Bbixoabl hyHKLMOHanbHoro 6noka “XypHan"
Ha 3KpaHe KOHTpornnepa
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Ta6nuua 32. XapakTepucTuka BXoAoB 1 BbixofoB 6noka XXypHan

Bxopn DaHHble HasHauyeHue

1-32 puckpeTHoe (0 unu 1) Bxop 6rnoka

Bbixop HaHHblE Ha3HauyeHue
ApxuB auckpeTtHoe (0 unu 1) Bbixop 6rioka

Mpepynpexa.

puckpeTtHoe (0 unn 1)

Bbixog 6rnoka

OnacHocTtb 1

auckpeTHoe (0 unu 1)

Bbixon 6rnoka

OnacHocTb 2

auckpeTtHoe (0 unu 1)

Bbixoa 6rnoka

ABapus 1 auckpeTtHoe (0 unu 1) Bbixop 6rioka
ABapus 2 auckpeTtHoe (0 unm 1) Bbixog 6roka
ABapus 3 auckpeTtHoe (0 unu 1) Bbixop 6rioka
CurHanusauusa | auckpetHoe (0 unn 1) Bbixon 6rioka

9.6.7 KoHdmrypaTop 6noka coaepxuT cneaytowme KOHOUrypaumoHHbIe OKHa:
- CoGbITHE;

- Ums;

- Tun coGbITus;

- Bpems;

- Bpemsi 3agepxku;

N3meHnTb 6nok: XXYPHAIT

CobbiTne Nmsa Twn cobbiTus

CEE CHE

Bpems Bpems 3apepxku

Puc. 147. KoHndmrypartop 6noka "XXypHan"
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B koHdurypaumoHHom okHe CobbITUe yCTaHaBNMBaETCA NOPSAKOBLIN HOMep cobbiTus (0T 1 Ao 32).

B koHdurypaumoHHom okHe UMs npucBanBaeTcs uMsi faHHOMY cobbiTuio. Msi MoxeT cocTosTb 13 19 -Tu
3HaKOB, HE CMOTPS! Ha TO, YTO B KOH(UIYPALIMOHHOM OKHE BULAMMASs €0 YacTb COAEPXUT 7 3HAKOB.

B okHe Tun cobbITHs BbIOMPaETCS YCNOBHbLIN YPOBEHb OMACHOCTU AaHHOro cobbiTus: Apxmus, MNpeaynpex-
AeHve, OnacHo 1, OnacHo 2, ABapus 1, ABapus 2, ABapus 3, CurHanusaumsi. Npu ycTaHOBIIEHHOM TUne
ApxuB, COObITUE 3aMUCLIBAETCS B XXypHan COObITUIA, HO HE MHOULMPYETCS Ha 9KpaHe KOHTponnepa B BuAe
cooblLenuns (anapma). OcTanbHble TUMbl NPEANonaratoT 3anvcb CobbITUS B XXypHan U WHAUKaUMIO ero B
BuAe KpacHOW CTPOKM Ha akpaHe koHTponnepa (Puc. 148).

B okHe Bpems ycTaHaBnuBaeTcs BpeMs (B CeK), MO MCTEYEHUN KOTOPOro, Ha 3KpaHe MOBTOPHO MOSIBMASET-
€Sl Ha3BaHWe aBapuK NOCIe ee CHATUSA, NPU HEYCTPAaHEHHOW NPUYMHE ee BO3HUKHOBEHWS.

Bpems 3amepXKu - Bpemsi, B Te4eHMe KOTOPOro, Mpu BO3HWKLLEM COObITUM KOHTPOMNEpP He MPOU3BOAUT
HVKakux gencTeuin. Ecnu, B Te4eHne 3Toro BpeMeHu ANCKPETHbIN curHan (1) Ha Bxope Grioka cHumaeTcs,
TO cobbITME He ukcmpyeTcs (He 3anucbiBaeTCsl B XXypHarn Unm He MHAMLMPYETCS Ha 9KpaHe KOHTponnepa).

Pa6orta 6noka:

- bnok umeet 32 BXxoAa, K KOTOPbIM MOXHO MOAKMIOYUTL BbIXOAbl APYrux 6r0KOB C AUCKPETHBIM TUMOM
curHanos (1 nnu 0) n3 moboi Touku cxembl. [Mpu nepeknoyeHUn curHana Ha Bxoae 6rnoka (¢ 0 Ha 1 unw,
npu vHBepTVMpOBaHHOM Bxofde, ¢ 1 Ha 0), nocrne WCTeYeHWs BPeMeHU 3a[epKu, NPOUCXOAMT 3anuch
[@aHHOro cobbITUSA, C MPUCBOEHHBIM €My MMEHEM, B XXypHan cobblTui, ¢ oTobpaxeHneM AaTbl U BPEMEHM
(Puc. 149), a Takke, nHouKaLus coobLLeHns B BUAE KPACHOWM CTPOKM (ecrv Tvun cobbiTus He Apxus), Puc.
148.

BHUMAHWE !!!

Temnep. 6yHkep

B = B

Puc. 148. UHaukauusa aBapuinHoro co6biTus (anapm)

[ns aHanu3a cuTyauum Unv ycTpaHeHuUsi NpUYrHbl BO3HUKHOBEHWUSI aBapUMHOMO COBbLITUSI, MOXHO BbIATY B
cnepyoLme MeHio 1 onuuu: MNpouecc, XKypHan, SCADA un padumk. HaxxaTve ogHOM M3 3TUX NUKTOrpaMm
CYMTaETCH CHATMEM aBapun, HO, ECNN HEe YCTPaHUTb ee NPUYUHbI, TO Yepe3 BPeMS], yCTaHOBNEHHOE B KOH-
hurypaumoHHoM okHe Bpems, npowv3oinget NoBTOPHBIV BbIBOA Ha 3KpaH COOBLLEHMS ¢ aBapuiiHbIM cobbl-
TMeMm.
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9.6.8 B meHto Mpouecc 6rnok XKypHan npeactaeneH B Buae Tabnuupl ()kypHana), B KOTOpon umeetcs 3 ko-
noHku: fata, Bpems, Cobbitue (Puc. 149).

XKypran cobbiTnit Crpanvua: 1

Oata CobbiTne

Ob/08/ 150 c BkntoueHne Hacoca
o6/08/ > Temnep. ByHkepa
Oh/08/ 3

Puc. 149. MeHto "Tpouecc” (Bnok “XypHan”).

3a 1 cekyHay koHTponnep K1 MoxeT 3apeructpupoBatb 0 32-x cobbiTuiA. [MybuHa apxvBMpoBaHus
- 1000 cobbITuit. B namaTy KOHTpOMepa CoXpaHsTCS Takke COObITUS, KOTOPbIE NPOUCXOANN paHee, 1
B A@HHbIN MOMEHT Yxe He akTyanbHbl. OHW HanucaHbl TEMHbIM CUHUM LIBETOM Ha YepHOM oHe, 4TO Obl
He mMeLlaTb NPOCMOTPY HOBbIX COObLITUI TeXHonormyeckoro npouecca. Copoc xxypHana npov3BognTcs Ha-
XatmeMm Ha nuktorpammy "XXypHan" (B neBoW cpegHeln YacTu aKpaHa).

[MpoaBwxeHne nNo CTpokam XypHana Mnpou3BOAMTCH C NMOMOLLbIO NUKTOrpamm "BHK3", "BBEPX", KOTOPbIE
HaxogsATCs B NIEBOM BEPXHEM Yriy akpaHa. [lepenncTbiBaHne CTpaHuL, NPON3BOAUTCS HAaXaTUEM Ha HUXK-
HIOKO CTPOKY XXypHarna, B kofnioHke "[aTta" (B CTOPOHY YBENUYEHUSI HOMepa CTPaHWLbl) UK HA BEPXHIOK
YacTb Tabnuubl, B paioHe crioea "[laTta" (B CTOPOHY YMEHbLUEHUS HOMEpa CTPaHuLbI).
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®YHKLUMOHATNbHbIN BIOK
"SCADA”

9.6.9 HasHauyeHue:

- oToBpaxeHue MHopMaLMn Ha SKpaHe KOHTponnepa B BUAE TEXHONOrMYECKOro npowecca.
B cxemy MOXeT 6bITb YCTAaHOBMNEH OAuH hyHKLMOHambHBIN 6110k 4aHHOro BMAa.

9.6.10 Briok SCADA umeeT 256 BxonoB (Mo 32 Bxoga Ha Kaxayto U3 8-Mu cTpaHuL, (3KpaHoB)), K KOTOPbIM
MOXHO MOAKMoYaTb BbIXOAbl APYrux GrioKOB M3 M0OOWN TOYKM CXeMbl, C LieNblo BbIBECTU HA 3KpaH HEOO-
X0OMMYH0 MHdOpMaLMio B BuAe LMdpoBbIX Tabno (16 wT. Ha 1 cTp.) 1 BUpTyarnbHbIX CBETOAMOAOB (16 LuT.
Ha 1 CTp.) C BO3MOXHOCTbIO 3ByKOBOW CUrHanu3awuu.

Brok umeet 8 BbixogoB (MO 2 BbIXOAA Ha KaxAayto M3 NepBbIX YeTbipex CTpaHuL) AN MOAKMoYeHUs
8-MV KHOMOK, pa3MeLLeHHbIX Ha 3KpaHe W UCMoMnb3yeMblX A5 PyYHOrO yrpaBrieHnsi MpoLeccoMm.
Cxemarnyeckoe n3obpaxkeHne apxutekTypbl 6rioka Ans 0gHOro 3kpaHa (CTpaHuusl) cMoTpuTe Ha Puc.150.

KHonka 1 Ctp. 1
KHonka 2 CTp. 1

SCADA Tabno
SCADA Tabno
SCADA Tabno
SCADA Tabno
SCADA Tabno
SCADA Ta6no
SCADA Tabno
SCADA Tabno
SCADA Tabno -
SCADA Tab6no
SCADA Tabno
SCADA Tabno
SCADA Tabno
SCADA Tabno
SCADA Tabno
SCADA Tabno
| SCADA Currian f;
SCADA CurHan
SCADA CurHan
SCADA CurHan
SCADA CwrHan
SCADA CwurHan
SCADA CwurHan
SCADA CwurHan
SCADA CurHan
SCADA CurHan
SCADA Curnan s
SCADA CurHan
SCADA CwrHan
SCADA CurHan
SCADA CurHan B4
SCADA Curhan =

[~ ]~

Bxoabl
KoHgurypartop
Bbixogbl

Puc. 150. CTpykTypa chyHKUMOHanbHoro 6noka "SCADA"
Ha npuMepe NepBoW CTpaHULbl

®yHkuMoHanbHbI 6ok SCADA coepXXuT 8 Takmx aNeMeHTOB ANs KaXaow CTpaHuLbl Ha 3KpaHe KOHT-
ponnepa
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Bbixoa:

KHonka 1 cT 1 Bxog SCADA
KHonka 2 cT 1 Bxog SCADA
KHonka 1 c¢T 2 Bxog SCADA
KHonka 2 cT2 Bxog SCADA
KHonka 1 ¢t 3

KHonka 2 ¢T3
KHonka 1 cT 4
KHonka 2 cr4

Puc. 151. Bxoabl n Bbixoabl (hyHKUMOHanbHoro 6noka “SCADA"
Ha 3KpaHe KOHTponnepa

Ta6bnuua 33. XapakTtepucTuka BXogoB U BbixogoB 6roka SCADA

Bxon OaHHble HasHaueHue
1-16 (Tabno) BellecTBeHHoe Bxop 6noka (MHavkauma napamertpa)
17-32 (Curnan)| auckpetHoe (0 unu 1) Bxop 6noka (MHAvKauust uMnynbca)
Bbixog OaHHble HasHaueHue
KHonka 1 auckpeTtHoe (0 unu 1) Bbixog 6roka (py4Hoe ynpasneHue)
KHonka 2 | puckpetHoe (0 unu 1) Bbixog 6rioka (py4Hoe ynpasneHue)

9.6.11 KoHdpuryparop 6rnoka coaepxuT crieqyrone KoHUrypauoHHble OKHa:
- Ne CtpaHuubl;

- Ne kH.1-24;

- Ne 6n.1-99.

B koHdurypaumoHHom okHe Ne CTpaHuLbl yCTaHaBNMBaeTCs HOMepP CTpaHuLbl (3kpaHa) oT 1 go 8, Ha ko-

TOPYH NPOUCXOANT 3arpyska KapTUHKM TEXHOMOrMYECKOro npoLecca c KoMMboTepa. YCTaHOBKY HoMepa

NpOu3BOAAT HEMOCPEACTBEHHO NEPes 3arpy3Koi.

3arpy3ka NoAoxXK/ (PUCYHKa TEXHOMOTMYECKMX OOBbEKTOB) C BUPTYarbHbIMU LIMGPOBLIMU 1 CBETOAVNOAHbI-
MW MHAMKaTopamu, MPOM3BOAMUTCS C KOMMbIOTEPA, NO BHelwHeln ceTn RS485, ¢ momolblo cneumanmampo-
BaHHoW nporpammbl "KoHdurypatop K1". Onuncanue pabotbl ¢ nporpammoli "KoHdurypatop K1" cmotpute
B npunoxexun "KoHdurypatop K1".

KoHdpurypaumoHHble okHa Ne kH.1-24 1 Ne 6n.1-99 npegHasHaveHbl AN peanv3auum yHKLMN aKTUBHbIX
OKOH (obnacTei) Ha akpaHe KoHTpornnepa B MeHto "Mpouecc”, 6ok SCADA.
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Puc. 152. PacnonoxeHne 1 Hymepauus KHOMOK Ha 3KpaHe KOHTporepa
ANSA co3aaHusi akTUBHbIX OKOH B onuuu "SCADA".

B koHdurypaumoHHom okHe N2 kH.1-24 npou3BoauTcs BeIGOp akTUBHOWM 0bnactu Ha akpaHe, Npy HaxaTum
Ha KoTopylo, mpousonaer nepexod co ctpaHuubl SCADA (C pUCyHKOM TEXHONOrMYeckoro npouecca) Ha
onpeneneHHbI PyHKUMOHanNbHbIN 6rok B MeHto "lMpouecc”. MopsigkoBbin HOMEpP HEOOX0AUMOro YHKLMO-
HanbHOro 6roka yctaHaBnMBaeTCs B KOHPUrypaumoHHOM okHe Ne 651.1-99. Takum obpa3om ocyLecTBns-
eTcs ObICTPbIV JOCTYN K 3aJaTyvkaM, NaHensiM py4YHoro ynpasneHus, rpadukam unv apyroi nHdopmMaumm
HenocpeacTBEHHO ¢ Nbor 13 8-mu ctpanuy onumm SCADA. Ecnu HeT HeobxoammMocTu B BbICTpOM AOCTY-
ne - B okHe Ne 6n.1-99 ycraHosuTe 0.

9.6.12 B meHto Mpouecc 6nok SCADA npeacTaeneH B BUAE pUCYHKA TEXHOOMMYECKOro npotecca ¢ otob-
paxeHneM BCex HeobXoaMMbIX NapamMeTpPOB Y CBETOAMOAHON MHAMKALMW. B HKHEN YacTu akpaHa pacrno-

naratoTcsi cnyxebHble kHomnku: Bbixoa (ans Beixoga B MeHto lMNpouecc), BneBo 1 BnpaBo (ans nponuctbl-
BaHuA cTpaHuy). Ha kHonke BnpaBo nHOuuMpyeTcs HOMep TeKyLUen cTpaHuubl. Ha cTpaHuuax, Ha koTo-
pble He NPOM3BOAMMAcCk 3arpyska pUCyHKOB pasmelleHa Haanuck "Tlycto".

B psay cnyxebHbIx kHomok, MmecTa 3, 4 1 5-oi kHonok cBobodHbl. Ha mecTe 3-eii u 4-0i KHOMOK, Npu CO3-
OaHunM pUCyHKa TEXHOINOMMYECKOro NpoLiecca, MOXHO HapUCoBaTb BUPTYarbHbIEe KHOMKW, MOAKIOUUTL UX B

CcXeMy C MOMOLLbIO BbIxofoB brioka "KHomka 1" n "KHonka 2", opraHnsoBas (hyHKLMIO PyYHOO ynpaBneHunst

npoueccom. ATa PyHKUMA JOCTYNHa Ha cTpaHuuax 1-4 6noka SCADA, meHio Mpouecc (Puc. 153).

(-

°’°. 1 |

[MepBWYHbIN BO3AYX

Puc. 153. MeHto "TMpouecc” (Bnok “SCADA”). NMpumep oTo6paxeHus
pa6oTbl TBEPAOTONNIMBHOIO KOTNa.
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APXUTEKTYPA U HA3HAYEHME ®YHKLMOHATNBHbIX BJIOKOB

®YHKLIMOHANbHBIN ENIOK X
“MPOrPAMMA” nt

9.6.13 HasHauyeHue:
- BbIMOSHEHMEe NOrM4ecKon NoLwaroBo NPorpaMmbI.
B cxemy MoXeT ObITb yCTaHOBMNEHO A0 8-MU (hyHKLMOHANbHbIX 6110KOB JaHHOTO BMAA.

9.6.14 Briok NMporpamma nmeeT 8 BXxoaos 1 6 BbixogoB. Cxematuyeckoe nsobpaxeHue apxmTekTypbl bro-
ka Mporpamma cmotpute Ha Puc. 154.

Bxog 1 IN1 % a % Bbixog 1 OUT 1
Bxog 2 IN2 ? 8 _ ? Bbixoa 2 OUT 2
Bxog 3 IN 3 =13 (g_ _:n[ — Bbixog 3 OUT 3
Bxogd SP1_ FH | | & 4| Buixon4 END
Bxog 5 SP 2 15 Q s g 15 Brixon 5 STEP
Broab 5P3 4 O [ B [ i |6 Beixon 6 TIME
RESET xd S 7.
ON 18] H

Puc. 154. Bnok “lMporpamma”.

Bbixoa; Bxon:

Bbixog 2 OUT 2 Bxoa 2 IN 2
Bbixog 3 OUT Bxog 3 IN 3
Bbixog 4 END Bxoa 4 SP 1
Bbixog 5 STEP Bxog 5 SP 2

Bbixog 6 TIME Bxoan 6 SP 3
Bxon 7 RESET
Bxog 8 ON

Puc. 155. Bxoabl n Bbixoabl (hyHKUMOHanNbHoro 6rnoka “lMporpamma®
Ha 3KpaHe KOHTponnepa
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APXUTEKTYPA U HA3HAYEHUE ®YHKLIMOHATbHbIX BJIOKOB

Tabnuua 34. XapakrepucTuka BXof0B 1 BbixofoB 6roka lNporpamma

Bxopg OaHHble HasHaueHue
IN1-IN3 BeLleCTBEHHOE Bxop 6rnoka
SP1-SP3 BellecTBeHHoe Bxop 6noka (BHeLLHWI 3aaaTyuk)
RESET anckpeTtHoe (0 unu 1) Cbpoc nporpaMmbl
ON aunckpeTtHoe (0 unu 1) BkntoueHne nporpammbl
Bbixopg [aHHble HasHauyeHue
OUT1-OUT3| auckpetHoe (0 unu 1) Bbixop 6rioka
END puckpeTtHoe (0 unun 1) KoHeL, nporpammel
STEP uenoe (0, 1, 2) Ne wara (1-# war - 0, 2-i war - 1, 3- war - 2)
TIME BpemsA (cek) Bpewms wara (npsiMoi oTcyeT)

9.6.15 KoHdpurypaTtop 6rnoka cogepxuT cnegytoLime KOHUrypaLunmoHHbIe OKHa:
- Ne kaHana;
- Tun kaHana;
- MapameTp;
- 3apepxka.

Mamenuts 6nok: JIOTMYECKAA NMPOrPAMMA

I CTH CH

Ne kaHana Tun kaHana [lapameTp

3apepxka

Puc. 156. KoHdmrypaTop 6noka "lMporpamma”
B koHdpurypaumorHom okHe Ne kaHana yctaHaenmBaeTcs Homep kaHana (wara): 1, 2 unm 3.
B KoHMrypaunoHHo okHe Tvun KaHana BbIGMpaeTcs yCrnoBme nepexofa yCTaHOBMEHHOrO Lara Ha crneay-

towmii war nporpammel: SP> IN (3agatumk 6onblue nnu paeeH Bxogy), SP<IN (3agatymk MeHblue unu
paBeH Bxogy), TIMER (1cTeyeHune ycTaHOBMEHHOTO BPEMEHM).
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APXUTEKTYPA U HASHAYEHUE ®YHKLMOHAJIbHbIX BJIOKOB

B koHdurypaumoHHom okHe MapamMeTp ycTaHaBnMBaeTCs 3Ha4YeHe BHYTPEHHETO 3afaTymka, kKoTopoe B
Grnoke CyMMUpYeTcs Co 3HadYeHneM, noctynatowmm Ha Bxof IN. 3To gaeT BO3MOXHOCTb AenaTb BbliGop
MeXZy BHYTPEHHVUM W BHELLUHWM 3a4aT4YKoM, YCTAHOBMB OAMH U3 HUX B O UMK MCMONb30BaTh UX B Kayec-
TBE CMELLEeHus.

B okHe 3a.qep)|<Ka yCTaHaBMBaeTCA BpeMA 3a4ePXXKU nepeknoyeHna (B CeK) C OQHOro Wwara Ha ,El,pyI'Ol7|.

Jlornka pabotbl 6noka (Ha npumepe Tuna SP >IN) :

- Ha Bxogpbl 6noka IN 1, IN 2, IN 3 u3 cxembl NpuxoasiT 3HAYEHUS HEOOXOAMMbIX MapaMeTpPoB, KOTOpbIE
cpaBHUMBatoTCs B Brioke co 3Ha4YeHMsIMM COOTBETCTBYOLMX 3aaaTunkos: (SP 1 + Mapametp 1),

(SP 2 + MapameTp 2), (SP 3 + MapameTp 3).

Mpu nosiBneHnn Ha Bxoge ON noruuveckorn eamHUubl BNok OaeT paspelleHVe Ha Havarno BbIMONHEHNs
nporpaMmel. BeinonHeHne Bcerga HauMHaeTcs ¢ 1-ro kaHana (Lwara) U 3akaH4MBaeTCsl TPETbUM.

Bo Bpems BbinonHeHus 1-ro wara Ha Bbixoge OUT 1 nosiensietcs 1, Ha Bbixoge STEP octaetcs O (Lar 1).
Mocne poctmkeHust 3agatumka SP 1 + MapameTp 1 1 UCTEYEeHUs BPEMEHU 3a4epPXXKuU NPOUCXOAUT nepe-
KIntoYeHne Ha BTopow war: Ha Bbixoge OUT 1 egmHuua meHsietca Ha 0 1 nosiBnsieTcs Ha Bbixoge OUT 2.
Mpw aTom Ha Bbixoge STEP nosensetca 1 (War 2).

Mocne poctmkeHust 3agatumka SP 2 + MapameTp 2 1 UCTEYEHUs BPEMEHW 3a4ePXKKM NMPOUCXOAUT nepe-
KItoYeHne Ha TpeTuii war: Ha Bbixoge OUT 2 egunHuua meHsietcst Ha 0 1 nosiensieTcs Ha Bbixoge OUT 3.
[Mpu atom Ha Bbixoge STEP nosiensietca 2 (LWar 3).

Mocne poctmkeHus 3agatymka SP 3 + MapameTp 3 n UCTeYeHUs BpeMeHU 3afepkku, Ha Bbixoge OUT 3
eavHnua meHsieTcst Ha 0, a Ha Bbixoge END nosiBnsietcsa 1 (Koneu umkna). CurHan c Beixoga END moxHO
nogkntounTb Ha Bxog ON cnepytollero dyHKuMoHanbHoro 6noka MporpamMma, ecnu ectb HE0BXOAUMOCTb
B 6onblUeM KonmM4yecTBe LLaroB.

Ecnu Ha Bxoge RESET nosiensieTcs 1, To nponcxogut cOpoc nporpammbl, BCE BbIXOAbl OOHYNSIOTCS.
KomaHnga RESET npuoputetHa Hag komaHzon ON.

9.6.16 B meHio Mpouecc 6ok Mporpamma npeactaeneH B Buae Tabnuubl. B KOTOPOW HAaXOAMTCS UHAOP-
Maums O COCTOSIHUM BXOAOB U BbIXOA0B 6rioka B AaHHbIN MOMEHT Bpemenu (Puc. 157).

Bbixon

Bbixog 1 OUT 1
Bbixog 2 OUT 2
Bbixog 3 OUT 3
Bbixonq 4 END

Bbixon 5 STEP
Bbixog 6 TIME

S pekabps
18:59:19

Puc. 157. MeHto "Mpouecc” (Bnok “lMporpamma”).
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®YHKUMOHATBbHBIN BITIOK
"On. OBuratens”

9.6.17 Ha3snauyeHume:

- ynpaBrneHune 4acTtoTHbIM npeobpasosatenem Altivar 312 npoussoactea dpupmbl Schneider Electric
nocpeacteom cetn RS485 (npotokon ModBus), HenocpeacTBeHHo ¢ KoHTponnepa K1.

B cxemy mMoxeT ObITb yCTaHOBNEHO 8 dyHKUMOHarbHbLIX 6GTOKOB A4aHHOro BUAa.

BHumanwne!!! Ins ynpaeneHus npeobpasoBatensiMm Heobxoanmo yCTaHOBUTL CreayoLLyto KOHbUrypawuio
dyHKLMoHanbHoro 6noka CeteBon BBoA-BbiBoA: CkopocTb - 115200, Tun - Master.

9.6.18 bnok 3n. iBuratenb nmeet 5 BXoaos 1 4 Bbixoda.
Cxematnyeckoe n3obpaxkeHne apxutekTypbl 6rioka cmotpute Ha Puc. 158.

START f o % CODERR
REVERS o (2 ERROR
SPEED ne & |3 P OCF*
Evercen K | S| K Emere:
speepr P R[S |2
610 |8 [m [
k4 R N ]
18] > 8

Puc. 158. bnok “9n. ABuratens”.

* Bxogel EMERGEN u SPEED H, a Takxke, Bbixogbl OCF 1 EMERG caenaHbl No TeXHU4eCcKoMy 3aaHunto
ofgHoro u3 notpebutenen Ans ob6paboTkM aBapuNHbBIX CUTYaLMA NpY SKCMyaTaummn onpegeneHHoro obopy-
[OBaHWsA, NOTOMY He ByayT onvcaHbl B JaHHOM PykoBoacTBe.

23

Bbixoa: Bxon:

Bbixog ERROR Bxog REVERS

Bbixog OCF Bxog SPEED

Bbixog EMERG Bxog EMERGEN
Bxog SPEED H

Puc. 159. Bxoabl 1 BbixoAbl (hyHKUMOHanNbHOro 6noka “dn. fiBuratenn"
Ha 3KpaHe KOHTponnepa
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APXUTEKTYPA U HASHAYEHUE ®YHKLMOHATBHbIX BIOKOB
Ta6bnuua 35. XapaktepucTuka BXO4OB U BbIXOA0B 6roka 3n. [iBuratens

Bxopg [OaHHble HasHauyeHue

START auckpeTtHoe (0 unm 1) KomaHnga "Tyck"

REVERS | puckpetHoe (0 unu 1) Komanga "PeBepc”

SPEED uenoe CkopocTb

Bbixon DaHHble HasHaueHue

CODERR |6ykBeHHOe 0603Ha4eHue) Kopn, oLmGkm

ERROR puckpeTtHoe (0 unun 1) Mpn3Hak owmnbkm

9.6.19 B meHto Mpouecc 6rok On. [iBuratens npeactaBneH B Buae Tabnuubl. B KOTOPOWM HAXOAUTCH UH-
hopmaLms 0 COCTOSIHUM BXOA0B U BbIXOAOB 6roka B AaHHbIV MOMeHT Bpemeru (Puc. 160).

Bxog START
Bxoa REVERS
Bxon SPEED
Bxog EMERGEN
Bxoag SPEED H

Bbixoq

Bbixon CODERR
Bbixog ERROR
Beixon OCF
Beixog EMERG

9 pekabps
i8:39:19

Puc. 160. MeHto "Mpouecc” (Bnok “3n. ABuratens”).

®YHKUUOHATBHbINA BIOK
"YHUBEPCAN”

9.6.20 ®yHKLUMOHanbHbIN 610Kk YHUBepcan He UMeET NOCTOSIHHOW apXMTEKTYpPbl 1 XapakTepUCTyK.
MpennpusiTne-n3rotoBuTenb, B Criy4ae HE0O6XOAMMOCTU, MPOU3BOAUT NPOrpaMMUpPOBaHNE AAHHOTO
6noka "nof 3akas", cornacHo TexHN4Yeckum TpeboBaHnam noTpebuTens.
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CXEMA NMOAOKMIOYEHUSA | TPAHCMIOPTUPOBAHVE
10 CXEMA NOAKNKOYEHUA
Brok [ 1] Brnok [ N]
CPU BBOZA (BbIBOAA) BBOZA (BblBOAA)
] ]
[Tp]
@ 0
BHewHss vy Y 4 ® BHyTpeHHss
ceTb e Y (n,':) 1 ceTb

0 o o O
2 4 5
o—l—o GND (RS-485)
6 |7

-5B +5

11 TPAHCNOPTUPOBAHUE N XPAHEHUE

11.1 KoHTponnep MOXHO TpaHCMopTUpOBaTh B 3aKpbITOM TpaHcrnopTe ntoboro Buaa. Mpu TpaHcnopTuposa-
HUW BO3AYLUHLIM TPAHCMOPTOM BroK AOSKEH ObiTb pa3MeLleH B repMeTU3MPOBaHHOM OTCEKe.
lMpepenbHble ycrnoBusi TpaHCNOPTUPOBAHUS:
- TemMnepaTypa okpyxaloLLero Bosayxa MuHyc 50, nntoc 50°C;
- OTHOCUTENbHas BMaXHOCTb Bo3ayxa 98% npu Temnepatype 35°C;
- atmocdepHoe aasneHue 84 - 106,7 klMa ( 630 - 800 mm. pT. CT. );
- MakcuMaribHoOe yCKopeHue MexaHudeckux yaapos 30 m/c’ npu yactote 80 - 120 yaapoB B MUHYTY.
Xene3HooopoxHble BaroHbl, KOHTENHEPbI, Ky30Ba aBToMobunen, ncnonb3yemble AN TpaHCNOPTUPOBaHUS
npubopa,He JOMKHbI UMETb CreAoB NepeBo3Ky LIeMeHTa, YIS, XUMUKaToB U T. 4.
11.2 KoHTponnep, 40 BBeAEHUS B 3KCNyaTaumto, JOIMKEH XPaHUTBLCS B YNakoBKe NPeanpuaTUa-U3roToBum-
Tens npy TemMnepaType oKpyxatoLlero Bosgyxa ot 5 no 40°C  OTHOCWTENbHOW BAXHOCTU BO3AyXa A0
80% npu Temnepartype 25°C.
XpaHeHue npubopa 6e3 ynakoBku criegyeT NpOU3BOANUTE NPU TeMnepaTtype okpyxatoLero Bosgyxa oT 10
[0 35°C 1 BEpXHEM 3HAYeHU OTHOCUTENLHOM BraxHocT 80% npu Temnepartype 25°C.

B nomelleHnsx ans XxpaHeHns He AOMKHO ObITb NblNK, NapoB KACIOT U LLENOYeln, arpeccuBHbIX rasoB u
OPYrX BpeAHbIX MPUMECEN, BbI3bIBAKOLLMX KOPPO3WIO.

Mpwn xpaHeHn npubopa B NOTPebuTENLCKON Tape KONMYeCTBO PAAO0B CKNaAMPOBaHKSA NO BbiCOTe He AoN-
XHO NpeBbILaTh AECATU.
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TMMPOMITPUAAA CBUWOETENLCTBO O NPUEMKE | TAPAHTUU U3TOTOBUTENA

12 CBUAETENBLCTBO O NPUEMKE

12.1 KonTponnep K1 cooTBETCTBYET TEXHUYECKNM XapakTepUCTnKaMm, ykasaHHbIM B JaHHOM PykoBoacTee
1 NPU3HaH rogHbIM K 3KCrnyaTauum.

[Oata Bbinycka 30 aBrycta 2011 1.

LWramn OTK

13 TFAPAHTUN U3TOTOBUTENA

13.1 Mi3roToBuTENb rapaHTUpyeT COOTBETCTBME KOHTponsepa TpeboBaHWAM TEXHUYECKVX XapaKTepUCTUK
npy cobnioaeHU YCNoBUiA SKCyaTaLummn, TPaHCNOPTUPOBAHNUS U XPaHEHWS.

13.2 MapaHTWIHBIN CPOK aKkcnnyaTauum - 12 mecsueB co AHS BBOAa brioka B aKkcrnyartaumio, HO He bonee
24 mecsiLa co AHA U3roTOBMEHNS.

13.3 MapaHTUIHbIA CPOK XpaHeHUs - 12 MecaueB CO AHA U3rOTOBMEHUS.

13.4 MNpeTeH3nmn K Ka4ecTBy NPVHUMAKOTCH K PACCMOTPEHUIO U FapaHTUMHBIA PEMOHT NPOU3BOAUTCS Npu
Hanunm cBUAETENbCTBA O NPUEMKe NPeAnpUaTUA-U3roToBUTENS.

13.5 M3roToBuTenb HeceT OTBETCTBEHHOCTb 3a Ka4yeCTBO KOHTpOnsepa, NOCTaBMNSEMOro Ha 3KCNopT, B Te-
YeHne 12 mecsiLeB CO [HSi NPOCNefOoBaHVA ero Yepes rocyfapCTBEHHYIO rpaHuLy YkpavHbl npu cobnioge-
HWW YCNOBUIA 3KCMNyaTaLmmn, TPaHCNOPTVPOBAHWUSA N XpaHEHWS! B COOTBETCTBUM C 3KCMNyaTaLMOHHON [OKY-
MeHTauuen, BXOASLLEN B KOMMMEKT MOCTaBKM.

Apnpec usrotoBurens: YHIIM “rIPOMIPUTIAL”
10001, 2.2Kumomup
yn. BamymuHra, 71
yn. Nozons, 58 ()

B /B (0412) 36-15-93
B (0412) 44-51-98, 44-51-53

E-mail: promprylad@rambler.ru
www.promprylad.com

14 CBEAEHUA OB YTUITIM3ALUN

14.1 YTunusauuio Bxogsiumx B coctas brioka KOMNOHEHTOB, KOTOPbIE CoAepXaT MeTanmbl, NPOBOAUTL B
cooTeTtcTBUM ¢ ACTY 3211 “BpyxT Ta BiAxoau KoNbOpPOBMX MeTanis i cnnagiB.3ararnbHi TEXHIYHI ymoBn”.
14.2 YTnusaumio neyaTHbIX nnaT nocrie UCTEYEHNs Cpoka 3KCrnyaTauuM KOHTponnepa Mpou3BoauTb B
COOTBETCTBUM C TUMOBBLIMM MpOLeccamMmu yTUIn3aumn.

14.3 Kopnyc koHTponnepa ytunuaumpyetcs B cootseTcTBum ¢ CH 3197.
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