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1. MporpammMmHana mopgensb MNJIK CPU-165(166)

1.1. Namartb

1.1.1. NamMATb NnporpamMmm

B cucteme B KayecTBe naMsiTM MporpamMM MCMONb3YeTCs dHeproHesaBUCMMasi NMaMaTb eMKOoCTbio 8 K cnos.
Appeca: 0 - 177778

1.1.2. NMNaMATb AaHHbIX
MNJIK coaepxaT NnporpaMMHO AOCTyMHble 6uToBbie U 6anToBble 06N1acTK, Kak ykasaHo B Tabnuue 2.1

B kauecTBe NamMsTM BBOAA-BbiBOAA B CUCTEME UCMOJb3yeTcs 3Y eMKOCTbio 2 K6UT, a B KayecTBe naMmsaTu
JaHHbIX 3Y eMKocTblo 16 Kb6anT.

D,aHHbIe, 3anncaHHble B NaMATU BBOAA-BblBOAad, HE COXPAHAKTCA NMPU BbIKAKYEHUN SNEKTPONMNTAHNA U MPU
BKJTOYEHUW BbIK/TlOYaTENA C6pOC3.

MHdopmMauus, 3anmcaHHas B NaMsATU AaHHbIX, COXPAHSETCS MPWU BbIKJIOYEHUN SIEKTPONUTAHMA, TaK Xe Kak
namaTb NporpamMmbl.

Ta6bnuua 2.1 AgpecHoe npoctpaHcTso MJIK

Appec
HaummeHoBaHue e Pasmep NMpuMmeuyaHue

BHelwHWI" BBOA-BbLIBOA, 00000 1 Kéut
B . . ) butoBas agpecauus.

HYTPEHHUIN (DUKTUBHbLIN) BBOA 02000 1 K6ut
BbIBOJ,
BaHk AaHHbIX 0 04000 2 K6ant
BaHk AaHHbIX 1 14000 2 Kéant
BaHK AaHHbIX 2 24000 2 Kéant
BaHK AaHHbIX 3 34000 2 Kéant

BanToBas agpecauus.

BaHK gaHHbIX 4 44000 2 K6ant
BaHK AaHHbIX 5 54000 2 Kéant
BaHK AaHHbIX 6 64000 2 Ké6ant
BaHK AaHHbIX 7 74000 2 Kéant

B cucreme B kauectBe I'IpVIKJ'Ia,EI,HOﬁ KOMaHAbl UCNOJIb3YETCA KOMaHAa dJYHKLlVIVI. Mcnonb3oBaHne KoMaHA
beHKLI,VIM NO3BONAET peann3oBaTb Ha Tpa,Cl,VILI,VIOHHOVI DEHEﬁHOVI cXeMe onepaunn cnoxeHusa, Bbl4UTaHWUA,
CpaBHEHUA, Nepeaayn AaHHbIX U Ap.

1.2. Cuctema KOMaHa

Cuctema komaHa MJIK mcnonb3yeTr 16-6UTHYK0 apxuTekTypy coBMmectumyto c IMJIK "TOYOPUC", "YNy-Tn".
OnvHa KOMaHAbI " Kaxaoro n3 napaMeTpoB - no 2 6anTa.
Aapec BBoga-BbiBoaa (napameTp C, CM. npuMedaHune 2 K Tabnumue) CoBMELEH C KOAOM KOMaHAbI.

Ta6bnuuya 2.2 Cucrema komaHg NJK

-6-
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Koai:o | MHeMoHuka ") | Mapametpbl 2 | OAnuHaio KoMmmeHTapui
0 NOP 2 HeT onepauui
1 TNA C 2 AND(W)
2 TFA C 2 NOT AND(M)
3 TNO C 2 OR(MNN)
4 TFO C 2 NOT OR(UNN)
5 TNE C 2 OR B KOHULe uenu
6 TFE C 2 NOT OR B KoOHLe Lenu
7 SKP 2 Mponyck cnepytowen KoMmaHabl
8 SON C 2 BktoveHue KaTyLwKun
9 SOF C 2 BbIK/lO4YEHNE KaTyLIKN
10 YON C 2 BktoveHMe KaTyLwKu no ycnoBuo
11 FON CFSDR 10 MpuknagHas KoMaHaa
12 TIM CN 4 Tanmep
13 CTR CN 4 CueTumnk
15 HLT 2 Cron
16 JMY L 2 YCnoBHbIl nepexon,
20 JMN L 2 Mepexon NO HEYyAOBNETBOPEHMUIO YC/IOBUS
24 JMP L 2 Be3ycnoBHbIN nepexon
MpumeyaHusa:
*1) Konopusaumsa MHEMOHMK:
KomaHab! KomMeHTapuii

TNO,TFO,TNE, TFE

3eneHbli, BbluncneHusa norndeckne OR

TNA,TFA

CWUHWIA, BbluMcneHns normvyeckune AND

SON, SOF, YON, FON, TIM, CTR

KOPWYHEBbI, yCTaHOBKa 6MTOB BbiBOAA

SKP, HLT, JMY, JMN, JMP

KpacHbIi, nepexoasbi

*2) NapameTpbi:

e C - agpec BBoga-BbiBOAA

* N - uucno 0-255 napameTp TaiMepa, cyeTymMKa
e F - HOMep PyHKUMOHANBbHOW KOMaHAbI
* SDR - napameTpbl GYyHKLUWOHANbHOW KOMaHAbl

. L - meTKka
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1.3. CTpykTypa 1 BbinoJsiHeHue nporpammbl B MNJIK

BbinonHeHne nporpammbl B MNJ1K 3aknioyaeTcs B nocnenoBaTefibHOM BbIMOHEHUM KOMaHA, PacrofioXeHHbIX B
naMaTm KomaHAa HaduHasa c agpeca 00000. MNocnenoBaTeNbHOCTb BbIMOSIHEHUS MOXET MEHATbCHA NUb NpuU
BbIMO/IHEHNUM KOMaHA nepexoaa.

Mporpamma 3aBepluaeTcss KOHLUEBbIM (dparMeHTOM, KOTOpbIA BKOYaeT B cebs WMHCTPYKLUMIO MNepexoja K
aapecy 00000.

OpHoKpaTHOe BbINosIHEHWE NporpaMmbl oT agpeca 00000 go KOHLEBOro dparMeHTa Ha3biBAaE€TCS CKAHOM.
AnroputM paboTbl MJIK cocTomT 13 nocnenoBaTebHOCTU AENCTBUIA:

1. uJTeHne BBOAA-BLIBOAA;
2. 0opHOKpaTHOe BbINONHEHME nporpaMmbl oT agpeca 00000 oo koHueBoro dparmMeHTa (CkaH);
3. 3anucb BBOAA-BbIBOAA;

QDyHKLMOHaNbHO NporpaMMa COCTOUT U3 NocefoBaTeNbHOCTU Lenes.

Llemb - 3TO nocneaoBaTeNnbHOCTb JIOFMYECKMX KOMAHA WM BETBJIEHWI, 3aBepluaeMbiXx OAHOM M3 KOMaHA
YCTaHOBKM 6UTOB (KaTyllKa, cyeTumk,Tarimep, dyHKUMs).

Llenn ycnoBHO NpoHyMepoBaHbl B NOpsiAKe NO BO3pacTaHWs agpecos.
Ha ypoBHe peaakTMpoBaHUs MporpaMMm BBOAUTCS AOMONHUTENLHOE MNOHATME - DYHKUMOHaNbHbIN 6/10K.
Bbnok coctouT U3 ogHOM nnu 6onee uenen, BbINOMHAKOLWMX 06LWY0 DYHKLMIO.

Bnok MoxeT 6biTb BKJIlOYEH B MporpaMMy Ha 3Tane cbopku npoekta. Mpu BkIOUeHMM 6r0Ka Bce uenu
BK/IIOYAIOTCS B COCTaB NPOrpaMMbl.

1.4. CneuymanbHble agpeca BBoAa-BbiBOAA U NaMATHU
1. Aapeca BBoaa-sbiBoga ¢ 030005 no 034775 BKNOUYMTENBHO - S3HEpProHe3aBUCUMbIE.

2. banT BBoAa-BbiBoAa 037505 fABNsSieTCA annapaTtHbIM reHepaToOpoOM 4acTOThl.

AnnapaTHbIA reHepaTop 4acToT:

Umsa Appecs Mepwuon
Ar4o_1 3750 0,1c
Ar4o_2 3751 0,2c
Ar4do_4 3752 0,4c
Ar4o_s 3753 0,8c
Ar41i_6 3754 1,6¢c
Ar43_2 3755 3,2c
Ar4de_4 3756 6,4c
Ar4i2_s 3757 12,8c

YactoTbl Al'Y MOXHO MCNONb30BaTh AJ19 OpraHu3aumn BbIMOJHEHUS NEPUOANYECKNX NMPOLECCOB.

3. but 037605 obecrneynBaeT BbINoNHEHNE DYHKLMA B KaXAOM CKaHe.

-8-
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4. but 037705 - 0 - HOopManbHasa paboTta, 1 - aBapuitHbIA OCTAHOB C KOAOM ownbkn 11 (MHAMKaATOp oWwmnbKM
Muraet 11 pa3s). YcTaHaBnMBaeTCs nosib3oBaTenem 415 aBapuiHoro octaHosa PKC - nporpammel.

5. but 037715 n 037725 - owmnbkn B YHKUMOHANbHbIX KOMaHAax. YCTaHaBAMBAKOTCA (PYHKUMOHANbHbIMU
KOMaHAaMn 1 aHaIn3npyTCS NMosb3oBaTeNeM.

6. butbl 037735 n 037745 - BbIGOp ANCKPETHOCTU TaliMepa.

03773s  03774; Mepuopn

0 0 0.01c

1 0 0.1c *nocne crapta PKC
0 1 1c

1 1 10c

7. but 037755 - ynpaBneHue BbIXOAOM pefie roToBHoCTU: 1- Bk/o4deH, 0 - BbIK/IOYEH. YCTaHaBnMBaeTcs
nonb3oBaTeneM An4 ynpasieHuUs pene roToBHOCTY.

8. but 037765 - ynpasneHune curHanom OUTENABLE: 1- BbixoAabl Moaynei paspeweHbl, 0 - 3anpeleHsbl.
YcTaHaBnmBaeTcs nosib3oBaTenem Ans ynpasneHus curHanom OUTENABLE.

9. but 037775 - pa3psag 6batapen: 1 - paspshkeHa, 0 - HopMma. YcTaHaBnMBaeTCs aBTOMATUYECKM B
3aBMCMMOCTM OT COCTOSIHWUS HaTapeun n aHanu3MpyeTcs nonb3oBaTeneM.

10. Bcs namMsaATb Aa@HHbIX U NpPOrpaMM - SHEpProHe3aBMCMMa, NMO3TOMY TEXMPOLECC MOXHO BO306HOBUTL Mocie
c60s No nNUTaHuto.

11. Cnucok aboHeHTOB ceTu “ProfiBus PLUS” BbiBeAeH B naMaTb AaHHbIX (32 6alTa HauMHasa C agpeca
777405 . 00 - aboHeHT oTcyTCcTBYET , FF - npucyTtcreyeT )

12. Mopnepxka yacos peasibHOro BpEMEeHMU (RTC).
Bocemb 6aiit ¢ 777005 no 777075 BKAOUNTENBHO 3ape3epBMpoOBaHbl Noj AaHHbIe YAacOB peanbHOro BpeMeHw,
KoTOopble npeactasneHsl B BCD - kope.

BauT 3HaYeHue

ynpasfeHue:
777005 | O- oTCUeT BpeMeHHu,
He 0- yCcTaHOBKa BpeMeHu

777015 | cekyHabl (0-59)

777025 | MUHYTbI(0-59)

77703s | yachl (0-23)

777045 | peHb (1-31)

777055 | mecsiy (1-12)

777065 | roa (0-99)

777075 | AeHb Hegenu (0-6)

ana YCTaHOBKW BPEMEHU BbINOJIHAETCA NOCNEAN0BATENbHOCTb DENCTBUN:

1. B 6aitT ynpaBneHnus 77700s 3anucbiBaeTcst 1;
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2. B 6aiiTbl 777015-77707s - HoBOE BpeMsi (B BCD - koae);
3. B 6aitT ynpaeneHnus 77700 - 0.

1.5. CumBONIMHECKME MMEHAa

B MCcxoaHbIX TEKCTax NpenMyLlecTBEHHO UCMNOJIb3YIOTCH CUMBOSIMYECKME MMEHA COOTBETCTBYIOLME KOHTaKTaM
BBOAA-BbiBOAA N BHYTPEHHUM obnactaM namsTm KOHTpoNnepa. PacnpeneneHne agpecoB CUMMBOJIbHbLIX WUMEH
NMponucxoanMT aBTOMaTU4ECKHU nméo BPY4HYO, B COOTBETCTBUU C HaCTpOI‘/'IKaMVI, npu c6op|<e NpoeKTa.

lMpy HanucaHum n oTnaake nporpammbl ®perat2005 pekoMeHAyeTCs UCNOSb30BaTb CUMBOJIMYECKUE UMEHA
3/1IEMEHTOB BMECTO WX aApecoB, YTO MO3BONSET COXPaHATb M MOBTOPHO MCMNONb30BaTb (PYHKLMOHANbHbIE
610KM B pa3HbIX MpoeKTax.

ABTOMaTU4YecKas cuUCTeMa pacrnpefenieHus afpecoB HacTpauBaeTcs cybmoaynem «Tabnuua CMMBOMOB» Ha
pasnivyHble BapuaHTbl annapaTtHon KoHdUrypauumu.

Mporpamma ®peraTt-2005 MoXxeT ObITb MCMNoNb30BaHa 6e3 M3MEHEHUS! UCXOAHbIX TEKCTOB MPU U3MEHEHWUU
annapaTHoM KoHdurypaummn MIK.

1.5. NetPIc

Nornyeckuii koHTponnep NetPlc - 3To nporpammHas peanusaumsa cneunanusmposaHHoro [J1IK anga
nepcoHanbHOro KomnbloTepa.

OcCHOBHble 3a4auu:

06MeH aaHHbIMK ¢ ceTbto MJIK no 3agaHHOMY pacnmncaHuio;
BbIMOJIHEHNSA NMporpamMm 06paboTKN NPUHATLIX AAHHbIX;
perucTpaumnsa aaHHbIX U cobbiTuii B 6a3e faHHbIX;

peakuMu Ha aBapuiiHble CUrHasbl;

B3aumogencTeme ¢ popmMamm Busyanmsaumm (HMI).

~ PC dperaT Cepeep
| -N etPlc
Qglheri

nhne

"Monegad" ceTe!
- MPOTOKON $ReraT+

g - Ra435 38-56KAuTE,
L - 30 32-% CPU-165.

Puc. 1.5.1 Cxema cetn NJIK c NetPlc.

YKa3aHHble BO3MOXHOCTM MO3BONSAIOT peanus3oBatb Ha 6a3e PC aBTOMaTu3MpoBaHHoe paboyee MecTo
onepatopa (SCADA) ans ynpaBneHus CeTbio KOHTponnepos Puc. 1.5.1.

NetPlc BbINONHEH Ha OCHOBE apXMTEKTYpbl NAaMATM U NOornyeckon cmcrtembl komaHg CPU-165, uto ynpowaet
€ero ucrnosb3oBaHWe crneumanmctamm 3HakombiMu ¢ CPU-165. Ons otnagkm NetPlc mcnonb3yiorca Te xe
cpeactea ®perat2005, uto 1 ana CPU-165.

Mporpamma ansa NetPlc pa3pabatbiBaeTca B peaaktope Lad. [Ona Bbibopa Tvna KoHTposnepa aobasneHa
onums «nnatdopMa» B HaCTpoiKkax npoekTa.

Norunyeckas rpynna komaHg NET PLC , Bkatoyast TanMepbl U CHETUYMKU, COOTBETCTBYET cucteme komaHg CPU-
165.

®DyHKUMOHaNbHbIE KOMaHAbl OTAIMYAKOTCS OT MpoToTUNa. B paHHylo rpynny BKAKOYEHbl KOMaHAbl obMeHa C
cetbto MJIK, pernctpaunm cobbitun n 06paboTkn AaHHbIX.
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2. Mopanep>xnBaemMbie CUCTEMDI
nporpaMMupoBaHUA

2.1. STL - cNUCOK MHCTPYKLUHA

TepmnHoMm STL (STatement list) B naHHOM fOKyMeHTe o603Ha4daeTcsa nMporpaMMMpoBaHME B MHEMOHMYECKUX
MHCTpYKUmax MIK.

MepeyeHb MHCTPYKUUI NpuBeaeH B pasaene "MporpamMmMmHasa mogens MJIK"

Kaxaas WMHCTpyKUMS pacrnosiaraeTcsi B OTAENbHOM CTpoKe pepaktopa. WMHCTpyKUMs coaepXUT nons: MeTKa,
MHEeMOHMKA, NnapaMeTpsbl. Llenb MoXeT coaepxaTb CTPOKY KOMMeHTapus.

TekCT MHEMOHUKU MHCTPYKUWKN OKpalWnBaeTCA B COOTBETCTBUUN C €€ TUTMOM.

Mpoetk T | Mporpadta | Cnpaeka  StlBlocko |

FaH | Ll,E!I'Iblﬁ TI

Lene 1
Label Mnemonic |Contact |
TecT fiyHEUMK S6.

o. TH A CiSTARTS 6;

0.1 |1aboooz FON C:303000;N:56;5:304000;0 1507600 ;R 1200;
TecT fiyHEUMKM 57 .

1. TH A CiSTARTS 75

bl.l Tahdooz FOM %g%gg; N:G7; 130770 D:f0400 R:Z200;
TecT fiyHKEUMKM S8, $0003760 AI

2. TH.A F0376E0

= STARTES

-1 [Tahoooz FON STARTS 6 $04000;0 :$01000;
TecT HEUKMKW B3. STARTSY

3.0 Py THA FO7 700 =

3.1 |Taboooz FON C:303004;N:63;5:304000;0 :$04010;

[pn BBOAE nNapaMeTpoB CCbINAKWMUXCA Ha obnactm namMsTM  MAIM  BBOAA-BbIBOAA MCMNONb3YTCA
CMMBOJINYECKNE NMEHA.

Ona BBOA@ MHEMOHWKM U CUMBOJIMYECKUX napaMeTpoB WUCMOJIb3YKTCA BbiMagatowmne Cnucku. YucneHHole
napaMeTpbl BBOAATCA B TEKCTOBbIX OKHaX.

2.2. LAD(PKC) - peneiiHO-KOHTaKTHaa cxeMa

Ipadunuecknii a3bik LAD 6b11 NpeanoxeH Ans nepeHoca CYLWeCTBYHOWNX paHee penemHO-KOHTaKTHbIX CXeM
aBToMaTuku B MJIK ¢ MMHUMaNbHbIMU U3MEHEHUSMN.

OH nossongert npeacrtaBunTb 06beKkT ynpaBneHna Kak nocnenoBaTte/ibHOCTb uenen.

Mporpamma LAD coctouT 13 ogHoM unm 6onee uenei. Llenn BbluMCASOTCS nocneaoBaTefibHO, OT NepBOM 40
rnocnegHen.

Llemb ™MoOXxeT BkAOYaTb MHOXecCcTBO (HOMb UM 6o0Nfiee) KOHTAKTOB BKJIOYEHHbIX MapasiesibHO  Wnun
nocnefoBaTenbHO, U OAHOM BbIXOAHOM KaTywku (TariMepa, cyeTyumka, dyHKUMK), CM NpuMepbl uenen Ha Puc.
2.2.1,2.2.2,2.2.3.

BbluncieHme normyeckon GyHKUUM NPOBOAUTCS ClieBa HamnpaBo M CBEPXY BHUS3.

JNleBbIlh Kpal uenu Bcerga npuHuMaeT 3HadeHne UCTUHA (COOTBETCTBYET LUMHE NMUTaHUS B PeNIeiHON CXeMe).
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CocToslHMEe KOHTaKTOB:

* 0 -10Xb,
e 1-WUCTUHA

Cnocob BKIOYEHNA KOHTaAKTOB B Lenn onpeaensieT norm4yeckoe ycsioBue:

. M - nocnepoBaTenbHoe coeanHeHue cMm. Puc. 2.2.1,
* WKW - napannenbHoe coeanHeHune cM. Puc. 2.2.2,
* CMelaHHoe - nocnegoBaTtefibHble U napansenbHble CoOeAUHEHUS B 04HON Lenn cM. Puc. 2.2.3.

3Ha4YeHNs KOHTAKTOB MOryT 6bIThb:

*  MpsAMbIMK - U306paxarTca napaanenbHbIMU INHUSAMKU (aHANOr: HOPMasibHO Pa30OMKHYTbIA KOHTaKT
pene),

*  unHBepcHbiMK (HE) - napannenbHble TMHWUK C NepeyepkMBaHneM (aHanor: HOpMasbHO 3aMKHYTbIN
KOHTaKT pene).

Uenk: ([ !'a)*b*c) = d
a b [ d
| | | | | nz0&1 { :l

[ | | 1
0205e 02ocF 02 0en '

Puc. 2.2.1 I1pvmep uenu c nocneposartesibHbiMM coegnHEHUAMU KOHTAKTOB.
Nornyeckasa dyHkumsa: (la)*b*c = d, raoe:

I nueepcus (HE),

* nornyeckoe yMmHoxeHue (M),
+ norunyeckoe cnoxexne (UJ1N),
= NpuUCBOEHNe pe3ynbTaTa.

PN e

Mpouecc BbinonHeHns uenn PKC cBoanTCs K NocnenoBaTesibHOM NpOBEpPKe JIOTMYECKNX YCIOBMIN BKIKOYEHUS
KOHTaKTOB M BKJIHOYEHWUS WUTN BbIK/IIOYEHUS BbIXOAHOM KaTyLIKU.

B npocTtenwem cny4vae, Koraa B Lenn HeT KOHTAKTOB, MPOUCXOAUT BKOUEHME BbIXOAHOM KaTyLUKW.

Uene: [C[!lal+b+c) = d
a d
0z0EL i )

I
02056 '
b
02057
C
0z 0an

Puc. 2.2.2 LAD npumMmep uenu c napanasiesibHbiIMU COeANHEHUAMMN
Nornyeckas ¢yHkuua: ((la)+b+c) = d, rae:

I uueepcus (HE),

* normyeckoe ymHoxeHue (M),
+ nornyeckoe cnoxexuve (UJIN),
= NpuUCBOEHNe pe3ynbTaTa.

pPLunE

B kauecTBe KOHTaKTOB NpUHMMaeTCs Noboi 6UT U3 MHOXeCTBa aapecoB BBoAa-BbiBoAa. Mpn 3TOM:

® KOHTaKTbl BHEWHEN0 BBOJAa-BbiBOAA OTPa>atoT TeKyLlee COCToOAHnNE ob6bekToB ynpaBnieHusa,
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*  KOHTaKTbl PUKTUBHOIrO BBOAA-BbIBOAA SABASIOTCS pe3y/bTaTOM aHaau3a npeablayLlmnx 1orm4yeckmx
yCNOBUNA.

Uene: [(lal*b + C = d

a b d
|1 02061 !
I [ 1 )
0z 056 0z 057
=
0z 0e0

Puc. 2.2.3 LAD npuMep CMELUAHHOW Lenu
Nornueckas dyHkumsa: (('a)*b+c) = d, rae:

1. ! nueepcusa (HE),

2. * norundyeckoe yMHoxeHue (M),
3. + noruueckoe cnoxenue (UN),
4. = NpucCBOEHMEe pe3ynbTaTa.

2.3. FBD - pyHKLMOHaAJ/IbHaA cxeMa
Moanepxka AaHHOW cMCTEMbl NporpaMMupoBaHms 6yaeT BkAYeHa B cneaytowmne sepcnmn ®perat2005.

2.4. NporpammupoBanne HMI/SCADA

OnucbiBaeMass B gaHHOM pykoBoacTtBe noacuctema SCADA-HMI HaxoguTcs B cTaguu
pa3paboTku M He peKOMeHAyeTCs ANS CAMOCTOATENbHOro MPUMEHEHUSI B OTBETCTBEHHbIX
y3nax cucteM ynpasneHus. [lo BonpocaMm npumeHeHuss SCADA-HMI obpawantecb K
cneunannctam OO0 ABTOMaTUKa nJtoC.

2.4.1 OCHOBHbIE NOHATUSA

SCADA
- MPOrpaMMHbIN KOMMIEKC ANs BU3yanusaumm u gucnetyepumsaumm TeXHON0rmM4ecknx npoueccos

HMI
- MHTepdenc 4yenosek-MalMHA, 4YacTb cuctembl SCADA. DkpaHHble ¢opMbl, oTobpaxkatowme pesynabTaTbl
paboTbl cMCTEMbI yrpaBrieHusa n obecneunsBaloLne BBOA YNpaBisoWmMX CUrHasnoB.

AnnapaTHble 3HaYeHus
- 3HaYeHus M3MepsieMbiX NapaMeTpoB B npeacTaBneHun MIK.

AI'II'IapaTHbIe 3HA4YEeHNA MOryT npeacraBndaTb ANCKPETHbIE CUIrHalnbl KOTOpPblE NpeacCTaB€Hbl B MK ogHum
6VITOM, WM aHaloroBble CUrHanbl, NpeACTaB/IEHHbIE ABYMA b6anTtamu.

dusnyeckume 3HayeHusd
- 3HauyeHus, nony4yaemble npu 06paboTke annapaTHbIX 3HAYEHUN B aneMeHTamMun B cucteme HMI/Scada.
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2 2| M B

LIRL IIucthust

FORT IEEIB'_EI

— T

|

Projectll, I D06 11:29

i 'I,Fregat'l,Fgat'l,FgatEDD4
1bin Debugiprojectsinetplcdoc, Fop
11.09, 2005
[11.09.2006 17:24]

=

Puc. 2.4.1 YcraHoBKka cBa3u c NetPIc

1. node = 256,
2. YCTPOWCTBO = CMMYANSATOP,
3. [lpu ycnewHoM coeaMHeHnn B OKHe noakntyeHus TekcTt "NetPIc".

dusnyeckme 3HaYeHUs NpPeACTaBSAlTCA B COOTBETCTBMM C TUMOM M3MEpPsSEMbIX BenNnuuH. [ns aHanoroBbixX
CUrHanoOB WCMOSb3yeTCs MpeAcCTaB/ieHne B BuAe 4YMcne C njaBalowein TOUYKOW ABOMHOWM To4yHOoCTU. Cnocob
npeobpasoBaHMsa annapaTHbIX 3HAYEHW B pu3nYeckme 1 06paTHO A4S aHaNoroBbIX CUIHANOB onpeaensercs
yepe3 MUHWUMalbHOe/MaKCMManibHOEe 3HadyeHue Ansa o06oux 3HavyeHui. [Ons npeacTaBfeHUMs AUCKPETHbIX
CMIHaNoB UCMosb3yeTcs byneBble BENNUYUNHDI.

Norunyecknii KOHTpoep NetPlc
- MporpaMMHas peanusauus KOHTPOJI/iepa Ha OCHOBE apXUTEKTYPbl NMaMSATU U NIOFMYECKON CUCTEMbl KOMaHA
CPU-165, npepgHa3sHayeHHas ana cbopa AaHHbIX C OAHOrO0 WM Heckonbku TMJIK M BbINONHEHUS NporpamMm
06paboTKM NPUHATBIX AA@HHbIX, PErMCTPaLMn AaHHbIX U COBbLITUNA.

Nornyeckaa rpynna komaHg NetPlc , Bkioyasa TaliMepbl U CYETYMKM, COOTBETCTBYET cucteme komaHga CPU-
165.

@yHKUMOHANbHbIE KOMaHAbl OT/IMYAOTCA OT MpoToTMna. B AaHHy rpynny BKAKOYEHbl KOMaHAbl obMeHa C
ceTbto MJIK, 06paboTkun 1 3anncm cobbiTUI U AaHHbIX B perncrpaTop.

Mporpamma ana NetPlc paspabatbiBaetca B pepaktope Lad Operat. [ng Bblbopa Tuna KOHTponsepa
pobaeneHa onuus <«nnatdopma» B HacTporkax npoekTta. Ona otnagkum NetPlc wmcnonb3yloTcs Te xe
BO3MOXHOCTM ®perat2005, yto u ana CPU-165.

Onsa yctaHosneHun cesasn ¢ NetPlc Heobxoammo 3agasatb napametp NODE 6onblie 255. MNMpu 3TOM HacTponkn
HoMepa COM nopta u tvn MNJIK He gencreyert.

Mpwn ycnewHoM coeamnHerumn ¢ NetPlc B okHe «Moaynsa cBsisu» oTobpaxaetcs coobueHne “NetPlc”.
2.4.2 Cpepa ncnonHenuna SCADA 3apau
Cpena ucnosiHeHns opraHusyetcs moaynem "®peratCepsep":

1. poctaBka AaHHbIX OT KOHTPOJIJIEPOB MO 3a4aHHOMY pacrnucaHuio;
2. 3anyck nporpamm o6paboTku AaHHbIX, BbISBNEHNE N MHAWUKALWS aBapuid;
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3. perucrpaums AaHHbIX U COObLEHMA B cUCTEME ANsl NoCneayoLwero aHanmsa;
4. Busyanusauwms ¢dopm HMI B pexume peanbHOro BpeMeHu

MepBble TpM 3ajaym BbINOAHSAKTCS nporpamMmHo B NetPlc. [na noanepXku AaHHOro pexuma paboThbl
Heob6X0AMMO BKIOUUTL HACTPOMKY

* NetPlcLoad="true"
n pasmecTuTb B katanore ®peratCepsep dain COOTBETCTBYIOLWEN NporpaMMbl yrnipaBneHus NetPlc.
®opmbl HMI obecneumBatoT 06paboTky 1 BU3yannsaumio AaHHbIX.

dneMeHTbl ynpasneHus ¢opMm HMI npoBoAsiT BblUMCNEHME (PUBNYECKMX 3HAUYEHUI WM3MEPSIEMbIX CUIHANOB
BblGUpas ux u3 namstm NetPlc 1M BbIBOAST AaHHble ANs BM3yanu3auMuM Ha dKpaH WM nedaTb. Kaxablid
3/1EMEHT ynpaBneHus obpabaTbiBaeT OANH UM HECKOJIbKO LUMPOBbLIX UM aHaNoroBbiIX CUrHaMN0B.

3arpy3ka w wucnonHeHne ¢opM HMI HauvHaeT [elCTBOBaTb MpU  BK/KOYEHUM HACTPOMKM cepBepa
HMILoad="nyTb Kk kaTanory c¢dopm". Bug n copnepxxaHue paboTbl ¢opMbl 3agaeTcs npu cosgaHum $Hopm B
AusaniHepe nHTepdenca B moayne «®peratbasza».

PLC HetPic HHI

O =
Callinalc

&

PerucTpaTop

®peratCepeep

Puc. 2.4.2 Cpena ncnonHeunsa SCADA

AOCTaBKa AaHHbIX,
06paboTka AaHHbIX,
peructpaums AaHHbIX,
BM3yanusaumsa dopm HMI.

pPLunE

[ocTaBka AaHHbIX U3 KOHTpossepoB B namatb NetPlc BbinonHsieTcs dyHKUMOHanbHbiMM kKoMaHaamu NODE,
NWRITE, NREAD. PacnucaHune AoCTaBKM 3aZaeTcs C MOMOLLbO NpOrpaMMUpPOBaHMNSA TalMepoB, CHETUMKOB UKN
¢pyHKuMoHanbHoW koMaHabl NSYNC.

O6paboTka annapaTHbIX 3HAYEHWI CUTHAMIOB BbIMOJSIHAETCA KOMaHAAMU:
* CpaBHeHusa: NLESS, NGREAT, NMAX, NLESSI, NGREATI;
* [lonck makcumyma: NMAX;
* YcpeaHeHue: NAVG.

2.4.3 dneMeHTbl ynpasneHus ¢popm HMI

dnemeHTbl HMI uncnonb3ylT cBA3aHHble s4yelrikn B namsATn NetPlc. Takmm o6pa3oM, CBfA3aHHbIE SYENKU
[OoCTynHbl 1 nporpamme NetPlc n anemeHtam HMI.
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a JNeMEeHTOB JAOCTYMHbl B OKHE JaAu3aliHepa B MpaBol 4actm 3kpaHa. Obwwme cBonctBa AN

60/bLINHCTBA 3/1IEMEHTOB:

Address, InAddr: agpec cesi3aHHOM syeliku NetPlc cocTosiHMe KOTOPOWM MCMONb3yeTCsl Kak BXOAHOM
curHan,

OutAddr: agpec cBsizaHHoM siueikn NetPlc cocTosiHMe KOTOpoM MCNOoMb3yeTcs Kak BbIXOAHOW CUrHan,
Enabled: pa3pelwaeT nnu 3anpewaet nU3MeHeHne COCTOSAHUS 3/1eEMEHTa,
Name: uMsi anemMeHTa. PeructpmpyeTcst Npu 3anmcu coobLieHUIA B XXypHarl,

SyncType: cuHXpoHu3aums o6HoBneHUst anemMeHTa. MNpn 0 B AaHHOM none afneMeHT obHOoBASIETCS Ha
KaXxAoM TakTe paboTbl cuctembl (3agaetca napametTpoM NetSyncTime HacTpoek cepBepa). 3HadeHue,
oTnmyHoe ot 0 paccmaTpuBaeTcs Kak agpec 6uta B namsatn NET PLC, 13 KOTOPOro BbINOMHSAETCS
CUHXPOHM3aUNSa YPOBHeEM 1,

RegData: perncrpupoBaTb 3Ha4YeHUE 3/1EMEHTA B XYypHare,

RegMessages: perMcTpmMpoBaTb COOBLEHUS ANS 3NEMEHTa.

Pspn cBOMCTB AOCTYMHbI NPpW OTKPbITUK cBoMcTBa Uobject

BackColor: uBeT oHa;

BackgroundImage: ¢oHoBOe M3obpaxeHue;

BorderStyle: TMn rpaHuubl 31eMeHTa;

Cursor: TUN Kypcopa npu nepeMeLleHnmn ykasaTens Mblln Haa 3/1EMEHTOM;
ForeColor: uBeT TekcTa, rpaHuu;

ImageAlign: BbipaBHMBaHWe (OHOBOro n3obpaxeHus;

TextAlign: BblpaBHUBaHWe TeKCTa BHYTPW 3/1EMEHTa.

YcTaHoBKa aneMeHToB Ha opme HMI Npomn3BOANTCS M3 MTaBHOMO MEHHO:

Mpaska - Jo6aBUTb 3/1IEMEHT -...

CUHXpOHM3aLMA - aBTOreHepaTop

B i

Bl Base.1
Enabled True
Error False
Marne SABase_3
Tvpe ShBase

E Base.? Connection
Inaddr 2000
InitYalue False
CukAddr 2001
Period0 L
Periodl 10
Phase0 0
Phasel 1

B Misc

IIohjeck

Puc. 2.4.4 DnemeHT CMHXpOHM3aLusa - aBTOreHepaTop

BbipabaTbiBaeT cepuo CUrHaN0B CUHXPOHM3ALMKN ANIUTENTIBHOCTBIO B OAUH OTCYET C yrnpaBfsieMblM NepMoaoM m
¢dazon. [1ea BO3MOXHbIX 3Ha4YeHns ana napbl (nepmnoa, dasa) 3a4atoTcsi CBONCTBaMMN:

(Period0,Phase0) ,
(Period1,Phasel).
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BxogHoe 3HauyeHue Tuna «but» 6bepetca m3 agpeca InAddr m ynpaBnseT yCTaHOBKOWM Mapbl 3HAYeHWi
(Period0,Phase0) nnu (Periodl,Phasel).

BbixogHoe 3HayeHue TMna «but» nomelwlaetca B namaTtb NetPlc ¢ agpecom 3agaHHbIM B cBoricTBe OutAddr.

Mpwn BbINO/IHEHMW dNEMEHTA BbIXOAHOE 3HauveHne 1 dopmupyeTcs yepe3 kaxable (Period) TaktoB Ha (Phase)
TakTe. B ocTanbHble TakTbl BbIXOAHOE 3HaudeHwe paBHO 0. [na noacyeta UCMNOMb3YeTCS CYETYMK CKaHOB
NetPlc, nepuoa ckaHOB 3aAaH B HacTpoMKax cepBepa. BpemeHHble auarpamMmbl paboTbl aBTOreHepaTopa
npueeaeHsl Ha Puc 2.4.3.

LN 7

[MAddr=1 A=

Puc. 2.4.3 dneMmeHT CMHXpPOHM3aALMA - aBTOreHepaTop

B paHHOM npumepe ucnonb3oBanucb 3HaveHus nap (nepwuog, dasa): (5,0) u (10,1). BxogHown curHan ans
aneMeHTa - 6ut NetPlc no apgpecy 02000s, ynpasnsieT BbiI6OpoM nepuoaa u ¢asbl. BbixogHoe 3HauveHue
nomewaetcs B namatb NetPlc no agpecy 02001s.

Fpacdukun popmmpytoTcs anemeHTamMn «lpaduk>».
dneMeHT: CUHXpPOHM3aLUuUsA - TaliMep

Mcnonb3yeT BXxoAHoe 3HaueHue Ainput ans paspeweHuss paboTbl. B octanbHOM AencTByeT aHanormyHo
anemeHTy "ABTOreHepaTop".

dneMeHT: [INCKPETHbIN - 6a30BbIN

OCHOBHble CBOWNCTBA:

e Enabled: cnocobHOCTb M3MEHATb AaHHbIE B CBSA3AHHOM siYenKke Npu HaxaTum Ha obnacTb anemeHTa;
MOXET 6bITb B COCTOSAHUU:
o 3anpeueHo (false) - aneMeHT TONbKO OTpaXkaeT M3MEHEHMEe CBA3aHHON SSYEKn
O pa3peleHo (true) - afeMeHT MOXeT 3anucbiBaTb B SSUEIKY.

* ImageFalse, ImageTrue: nHAEKCbl N306paxeHUs Npu 3HAYEHUM B CBA3AHHOM sverike O u 1
COOTBETCTBEHHO;
* TextFalse, TextTrue: To Xe aAns oTobpa)kaemMoro Tekcra.

dneMeHT: [INCKPETHbIN - LUBETHas MeTka
JononHsieT ceolicTBa "6a30BOro AMCKPETHOro" anemMeHTa uBeTamMn oHa 1 TekcTa B cocTosiHuAx 0 u 1.
dneMeHT: INCKPETHbIN - yripaBsisieMoe pa3pellieHue

JlononHsieT CBOWCTBa 3/ieMeHTa "uBeTHas MeTka" 6WTOM paspeleHns UHAMKaUMW U3 yKa3aHHOM S4YenKu
NetPlc.

dneMeHT: INCKPETHbIA - aHMMauumsa

[JononHseT CBONCTBa aseMeHTa "ynpasnsieMoe paspelleHue" nHgekcamm nsobpaxkeHuin. MNMpu 3HaveHun 1 B
CBSI3aHHOM fA4elKe MHAEKC M30bpaxeHuss MeHsleTCs B 3a4aHHbIX npegenax, obecneymBasl aHMMaUMOHHOE
nsobpaxeHue.

dsieMeHT: AHaNoroBbiii - 6a30Bbii

OCHOBHble CBOWCTBA

* Device: TMn npeobpa3oBaTens annapaTHOro 3Ha4eHns B pusnyecKkoe;
o AppMin, AppMax: AnanasoH U3MEHEHUS annapaTHOro 3Ha4YeHUs;
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PhyMin, PhyMax: anana3oH naMeHeHus dusnyeckom BeSIMYnHbI;
Name: nmsa npeobpasoBaTens; AaHHOE None No3BoNseT BbibpaTb OAMH U3 3aAaHHbIX TUMOB
npeobpasoBaHusa ns tTabnuubl "Devices";
o KeepMaxValue: yka3blBaeT 3/IeMEHTY COXPaHATb MAaKCUMYM;
o Precision: Konn4ecTBo 3HaKOB MOC/E 3ansSTOW Npu BbiBOAE HU3NYECKON BETUYMHDI;
o Units: HanMeHOBaHMe eanHWL, U3MEPEHUSA DU3NYECKON BENTUYMHBI.
*  Percent scale: npoueHTHas WwKana 3Ha4YeHUN.
o PhyLow, PhyHigh: MMHUManbHOE UM MakcuManbHoe 3HauYeHne HU3NYECKON BENUYNHDI;
o HighMessage, LowMessage, NormalMessage: TekcToBble COOb6LIEHUA NPU HOPMasibHOM,
NMOHMXXEHHOM W/ NOBbILUEHHOM YPOBHSAX (PU3NYECKON BEUYMHBI.
*  Appearance: BuA NpeacTaBneHuns
o uudbposoi;
ropu3oHTasibHas WkKana;
Kpyroeas LKana;
nonykpyroeas Lkana;
rpaduk.

o O

@)
@)
@)
@)

(13 38,0 eq., HOpMA (g)
®1u| 20] 30| 4@ sp [eo o EENEEN e

38,0 ea., HOpME

|
@ R4\ S0 éu, @

a0 70
20 a0
710 an L UX
| 100
38,0 ea., HOpMa £a 32,0 oMy, Hopma 100

s

o o

[ e A N

38 ] 4., HopMa

Puc. 2.4.5 AHanorosble 3/1IeMEeHTbI

undposoin,
ropuM3oHTanbHas LWKana,
Kpyrosas wkana,
rpaguk

nonyKpyroeas wkana,
a@HanoroBbI BbIXOA.

ounhrnNE

dnemeHT: AHaNoroBbi BbiXog

Mo3BonsieT BBOAUTb 3HaYeHMs dusmyecknx sennymH B namatb NetPlc c npeobpasoBaHmeM B annapaTHyto.
dnemeHT: CTaTMueCKMi - KapTUHKa

CraTuyeckoe nsobpaxeHue 3apaetca ceoiicteoM Uobject-Image

dnemeHT: CTaTUuEeCKNi - TEeKCT

3apjaeT TeKCTOBOEe cTaTuyeckoe coobuieHune. MapameTpbl wWpndTa 3aaatoTca B ceorictBe UObject-Font

OnemMmeHT: Npacduk
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SnemeHT rpaduk HakanIMBaeT M BbIBOAUT HA 3KpaH COCTOSsHUA HBUTOBONM nepeMeHHoOW u3 obnacrer nNamsaTu
nnu BeBoaa-sbiBoaa NetPlc.

ColicTBa:

* Address: agpec cBsi3aHHOW NMEpeMeHHOM:
O ajppeca BBOAa-BbiBOAA 0603HauarTcsa 06bl4HbIM COCO60M, Kak Ha cxemax PKC:
o K aapecam banToBor obnactu nobasnserca Mnagwas uymdpa, oboszHavarowas 6uT, mnagwni
6uT 0, cTapwwn 7.
* Colors: uset rpaduka;
* Elements: uncno coxpaHeHHbIX 3HAaYEHWUI, YUCNO ToYeK rpaduka ;
* Labellnt: nHTepsan MeToK;
e LineWidth: TonwwnHa nuHnn rpaduka;

AnemeHT: XXypHan coob6weHumn

XypHan coobueHnin B pexuMme MpocMoTpa JAaHHbiXx obecrneumBaeT BbIGOp COXpaHeHHbIX ¢aliioB 3a
yKa3aHHyl aaTy, U Heobxoaummy dunbTpaumio ans oTtobpaxeHus rpaduKoB W XYPHaNoB CO6bITUIA MO
rpynnam.

dnemMmeHT: [laTa 1 BpeMs

O6ecneuvBaeT MHAMKAUMIO Tekyllero BpeMeHu B cdopmaTe YY.MM.CC M MHTepBana BpeMEHW C MOMEHTa
BKJIIOUYEHMS.

PeruncrpaTtop
PerncrpaTtop coobuieHunii 1 aaHHbIX obecrneymBaeT 3anncb AaHHbIX U COObITUIA B daiin.
[aHHble B perncrtpaTop 3anucbiBaloTCs:

e komaHaamm NetPlc: NMESSAGE, NSTORE.

PeannsoBaH pexuM HaKOM/EHMS AaHHbIX B TeYeHWe CyTOK, MOoC/e 4Yero AaHHble 3anucbiBatoTcs B dann ¢
nmeHem «DD_MM_YYYY.datatable», rae:

o DD - ko4 gHsa (1-31);

* MM - koa Mecsua (1-12);
* YYYY - koa roga (Hanpumep, 2005);
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3. DyHKUMM MO rpynnam

3.1. NepecbUlKKN AaHHbIX

Koa ¢pyHkummn | MHeMoHuka | Bbixoabl D R DeicTBUue

0 MOV M [Mepecbinka cnosa

1 MVIBCD M 3aHeceHue BCD KOHCTaHTbI B NaMsATb

2 XCG M O6meH cnos

7 MVID M 3aHeceHue AeCATUYHOM KOHCTaHTbl B NaMATb
8 MVIO M 3aHeceHne BOCbMEPUYHOM KOHCTaHTbl B NaMsaTb
68 PUSH M BBsopa B cTek

69 POP M | M | BbiBOA M3 CTEKa

70 MOVBLK M | M | Nepecbinka 6noka

71 MVMBLK M | M | KocBeHHast nepecblika 6s10Ka

74 STM M 3anucb cnoBa C KOCBEHHOW aapecauuen

75 LDM M YTeHuMe cnoBa C KOCBEHHOM aapecauunen

76 MVM M Mepecbinka cnoBa C KOCBEHHOW aapecaumen
90 MOVB M Mepecbinka barTa

91 SHFTBLK M Casur 6noka no 6anTty

3.2. NMNpeo6pazoBaHus

Koa dbyHkumn A MHeMoHuka | Bbixoabl D R OeicTBUue

3 BCDW M MpeobpasoBaHne cnosa n3 BCD

4 WBCD M MpeobpasoBaHune crnosa B BCD

50 ENCOD M KoaupoBaHve B MO3UUMOHHBIN KOA

51 DECOD V4 M JexkoanpoBaHme No3MLMOHHOIO Koaa

53 SWPB M O6mMeH TeTpag B banTe

3.3. lornyeckue

Koa dbyHkumn A MHeMoHuka | Bbixoabl D R AeicTBne
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9 NEG VA M MHBepcusa banta

13 AND Z M | M | lornyeckoe yMHOXeHMe banTa
14 OR z M [ M | Jlornyeckoe cnoxeHue baiTta
18 XOR z M [ M | Uckniouatowee "UITN" c 6ariTom
38 BMASK O | O | baritoBas Macka

39 WMASK O | O | OsyxbanToBas mMacka

81 PRTO M KOHTPONbHbLIN BUT YETHOCTb

82 PRTOCH = [poBepka Ha YeTHOCTb

83 PRTE M KOHTpONbHbIN BUT HEYETHOCTb
84 PRTECH = [MpoBepka Ha HeYEeTHOCTb

3.4. ApudpmMmeTnueckme

Koa dbyHkuun | MHeMoHuka | Bbixoabl D R OeicTBue

10 ADDBCD >Z M | M | CnoxeHune cnos BCD

11 SUBBCD -Z M | M | Bbluntanune BCD

12 CMP >=< M CpaBHeHue cnoB

36 ROR FO8 Casur cnosa BNpaso

37 ROL OF7 Casur cnosa BfeBO

54 SCALE M | O | MacwtabupoBaHue

55 MATH <=> M | D | CneuuanbHble MaTeMaTuyeckme QyHKUUN
92 ADD >Z M | M | CnoxeHune

93 SuB <Z M | M | BbluntaHue

94 MUL M | M | YMHOXeHune

95 DIV M | M | OdeneHue

3.5. TaliMepbl,CYETUNKH

Koa dbyHkumn A MHeMoHuka | Bbixoabl D R OencrBue

56 TIMSET M | O |YctaBku B popMaTe BpeMeHMU
57 TIMFIX M | O | MNpeobpasoBaHue ycTtaBku BO BpeMs
63 INCW >= M MNHKpeMeHT cnoBa
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64 DECW <Z [ekpemeHT cnoea

65 TGRP pynna TtaiMmepoB

66 TGRP2 M | O | Ipynna TanmepoB 2

3.6. CneunasnbHblie

Koa dbyHkumn A MHeMoHuka | Bbixoabl D R DeicTBne

19 WRITE O |[O |3anucb 6noka B MoAySb BBOAA-BbIBOAA
20 READ M | M |YteHne 6noka ns moayns BBoAa-BbiBOAA
21 MVAMOD E O | O |3agatb pexumbl MBA-08

22 MVASET E o] 3anucb yctaBok MBA-08

23 MVARD M YT1eHune paHHbIX MBA-08

41 PID 0] PID-perynatop

58 ERCODE M MHankaTop Koda aBapuun

98 ADCWR O | O | 3anucb ycTaBoK.

99 ADCRD O [O | CuutbiBaHMe kopos ALIM

3.7. NETPLC, SCADA

Koa dbyHkuumn A MHeMoHuka | Bbixoabl D R OencrBue

300 NODE YcTaHOBUTbL ceTeBON agpec

301 NREAD (0] M | D |YTeHne pgaHHbIX yaaneHHoro MJIK
302 NWRITE O O |[D |3anuce B yaaneHHbin MK

303 NMSG S 3anucb cooblueHmns

304 NSTORE S | M | 3anuck B XpaHunuuie

305 NSYNC = D ABTOreHepaTtop

306 NGREAT > M Bonblue

307 NLESS < M MeHblie

308 NEQUAL = M PaBHO

309 NMEM TecTtoBas KoMaHAa

310 NAVG R M YcpeaHutenb

311 NSETDI D 3aaaTb C/I0BO
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312 NMOVB M |D | Nepecbinka 6ant
313 NMOVW M | D | Nepecbinka cnos
314 NMAX M MakcumyMm

315 NLESSI D MeHbLue 3HayeHuns
316 NGREATI D Bonblue yncna
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4. AeTtanbHoe onucaHme pyHKUUMH

[0] MOV nepecbinka cnosa

MapameTpsbl

S | Aapec nepecbisiaemMoro cfosa

D | Anpec B KOTOpbI NepecbatoTCsl AaHHbIe

R

Bbixoabl
OnucaHue

Mepepnaetcs C/loBO B namsTn OAHHbIX n3 agpeca (S)
Mocne BbINOSIHEHUSI KOMaHAbl AaHHblE MO aapecy (S) coxpaHsawTcs.

Mpumep :

KomaHaa BbIMNOJIHAETCA npu 3HayeHun 1 6uTa STARTO
CnoBo 987616 Haxoasuweecsa no agpecy 040008 nepenaétca B agpec 04004s8.

Llernb
NpHUMER NEpeIiNKKM CNOEA
STARTO F03 000 e 1)
11 02000 F
1 E
ozoon ] N
f04000 s ol-$04004

o BbInosiHeHUS

e 2000 oo 4000
|oooo oooo |
i E? i

(@000 ooon i

Qooo aooo

llocne BbINOJIHEHUS

e 2000[s oo 4000
|=s7e noo0 |
i E? i

(@000 ooon i

Qooo aooo

B anpec

(ampec

(D).

020008).

[1] MVIBCD 3aHecenne BCD KOHCTaHTbl B NaMATb

MapameTpbl
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S | KoHcTaHTa B ABOMYHO-AECATUYHON KOAMPOBKE

D | Anpec cnoBa, B KOTOPbIA 3aHOCATCS AaHHble

R

Bbixoabl
OnucaHue

KoHcTaHTa B ABOWYHO-AECATUYHOW KOAMPOBKE 3aJaHHas B napameTpe S, 3aHOCATCA B NaMATb AaHHbIX MO
agpecy B D.
KoHcTaHTa coaepXuT Ao YeTbipex ungp.

Mpumep :

KomaHaa BbINOIHAETCA npm 3HaYeHuun 1 6uTa START1 (appec 020018).
CnoBo 987616 3apaHHOe B NnapameTpe S 3aHocuTca B aapec 04000s.

Llernb
ZaHeCeHMe BCOD KOHCTAHTEl B MaMATh
STARTL FResult MVIBCD
11 037 &0 F
| E
oz001 1 N
9576 s ol%04000

/o BbINnosIHEHMS

s 2000 oo 4000
|oooo oooo |
i @ i

(@000 ooon i

Qooo aooo

lNocne BbINO/IHEHUS

e 2000 oo 4000
(o000 oooo !
Mo @ -

(@000 ooon i

Qooo aooo

[2] XCG 06meH cnos

MapameTpbl

S | Aapec o6MeHMBaeMbIX AAHHbIX

D | Aapec obMeHnBaeMbIX AaHHbIX

R

Bbixoabl
OnucaHue
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O6MeH cnoBamMun B NaMsaTU AaHHbIX No agpecaMm B (S) u (D).
Mpumep :

KomaHaa BbIMOJIHAETCH npu 3Ha4YeHumn 1 6uTta START2 (anpec 020028).
M3BnekatoTcsa cnosa no agpecam (S) 040008 = 987616 n (D) 040028 = 000016, 3aTeM COXpaHATCA MO
aapecam 040028 1 040008 cOOTBETCTBEHHO.

Lernb
OBmMeH CNOEamW
STARTZ f0z00z2 G
11 0z00z
| | E F
Dzooz 2 n
fo4000 s ol$04002

o BbInosiHeHUS

T 2000P< > 4000
STARTR : oooo o000 :
.III.'I. :EII:IEII:I oooo @ :

oooo o000

llocne BbINOJIHEHUS

T 2000 > 4000
STARTE : oooo o000 :
.III.'I. :EII:IEII:I oooo @ :

o000 aaoo

3] BCDW npeo6pasoBaHue cnosa ns BCD

MapameTpsbl

S | Aapec NCXOAHbIX AAHHbIX

D | Aapec pe3synbTaTa npeobpa3oBaHus

R

Bbixoabl
OnucaHue

CnoBo no appecy (S) B ABOMYHO-AecaTMYHOM cucteme (BCD) npeobpa3syetrcsd B ABOWYHBIA KOA4 U
3anucbiBaeTca B NnamaTb no agpecy (D).

Mpumep :
KomaHaa BbIMOJIHAETCS npu 3Ha4YeHun 1 buta START3 (aapec 020038).
M3BnekaeTca cnoso no agpecy (S) 040008 = 987616, npeobpasyeTcas B [ABOMYHLIN KoA 269416.

Pe3synbTaTt coxpaHsaeTca no aapecy (D) 04006s.
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Llerb
Je oA HpOEaH e
STARTZ $032003 BCOW
I I o200z E F
ozoo3 2 N
$o04000 s ol-%04008

o BbInosiHEHUS

e 2000 oo 4000
STARTS : oooo aooo :
II.IL :EIEIEII:I Qo000 @ .

oooo aooo

llocne BbINOJIHEHUS

S 2000 oo 4000
STARTS : o000 2894 :
II.IL :EIEIEII:I Qo000 @ .

oooo aooo

[4] WBCD npeo6pasosaHnue cnosa 8 BCD

MapameTpbl

S | Aapec npeo6pasyemMoro cioBa

D | Aapec pesynbTaTa NpeobpasoBaHus

R

Bbixoabl
OnucaHune

MpeobpasoBaHue cnosa no agpecy (S) B AOMYHOM KoAe B YeTbipexpa3psaHble no BCD. Pe3ynbTaT 3aHOCKTCA
B namatb no (D).

NMpumeyaHue:
Ecnn cnosBo B ABOMYHM KoAe noanexallee npeobpas3oBaHuio npeBbiwaidT 999910, TO Npwu BbINOJHEHUMN
KOMaHAbl BKJIIOYaeTCsa BBOA-BbIBOA4 Gnaxka owunbkm FErrl (agpec 37718) u npeobpa3oBaHue He
BbINOIHAETCS.

Mpumep :
KomaHaa BbIMOJIHAETCS npu 3Ha4YeHumn 1 buta START4 (agpec 02004s8).
M3BnekaeTca cnoso no agpecy (S) 040068 = 269416, npeobpasyeTca B [ABOMYHbLIN Kop 987616.

Pe3ynbTaT coxpaHsieTcsa no agpecy (D) 04002s.

Llerb
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Mpeobpas oEaHie & BCD
START4 $02004 wWECD
11 0z004 F
1|
0z 004 4 n
fo4008 s ol$04002

o BbinosiHeHUs

en 2000[= oo 4000

STARTE ;IIIIIIEIIII 2594 ,

STARTH i laooo oooo @ ;
Qoo0o Qo000

llocne BbINOJIHEHUS

aen 2000[= o 4000

STARTS ;IIIEIEIIZI 2694 ,

STARTH i |eems GEe @ f
aooo oooo

[7]1 MVID 3aHeceHme gecaTMuHO KOHCTaHTbI B NaMsATb

MapameTpsbl

S | KoOHCTaHTa B AECATUMYHOM Koae

D | Aopec cnoBa, B KOTOPbIA 3aHOCATCS AaHHble

R

Bbixoabl
OnucaHue

KoHCTaHTa B AeCATUYHON KOAMPOBKE 3aZlaHHasi B napamMeTpe S, 3aHOCATCSA B NaMATb AaHHbIX Mo aapecy B D.
KoHcTaHTa MoXeT 6bITb YMciioM B AnMana3oHe oT 0 go 6553510.

Mpumep :

KomaHaa BbINOJIHAETCSA npm 3Ha4YeHuun 1 6uTta STARTS5 (anpec 020058).
CnoBo 3276710, 3agaHHOe B NapameTpe S, 3aHOCUTCS B aApec 3afaHHbii B D=040008.

Llernb
FAaHECEHWE AECATMHYHOW HOHCTAHTH B NaMiTe
STARTE F02 008 MVID
11 02005 F
11
0z 005 7 =N
I2TET —5 ob%04000
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/o BbINnosIHEHMS

e 2000[eeo oo 4000

§¥EE¥3 .I-".L ;EIEIEII:I Qo000 @ ,

ZTARTS (@000 ooon i
oooo aooo

lNocne BbINO/IHEHUS

STA&RTO

STARTI 20007 oooa 4000

§¥EE¥§ .I-_L E|:||:||:||:| aoog @ ,

STARTS ‘laooa oooo )
o000 Qooo

[8] MVIO 3aHeceHne BocbMepn4HO# KOHCTaHTbl B NaMATb

MapameTpbl

S | KOHCTaHTa B BOCbMEPUYHOM KoAe

D | Agpec cnoBa, B KOTOPbIA 3aHOCATCA AaHHbIE

R

Bbixoabl
OnucaHue

KoHCcTaHTa B BOCbMEPUYHON KOAWMPOBKE 3aaHHas B napameTpe S, 3aHOCATCS B NamsATb AaHHbIX MO agpecy B
D.
KoHcTaHTa MoXeT 6bITb YMCNOM B Anana3oHe oT 0 go 1777768.

Mpumep :

KomaHgaa BbIMOJIHAETCS npu 3Ha4YeHumn 1 buta STARTS (appec 020058).
CnoBo 1234568, 3agaHHOe B napaMeTpe S, 3aHOCUTCS B agpec 3agaHHbii B D=040008.

Llernb
FAHECEHWE EQCBEMEPMYHOM HKOHCTAHTEl E NAMATE
STARTE 03005 MVIO
11 0z005 F
I E
0z200c & N
122456 g ol-%04000

/o BbINo/IHEHMS
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gﬁ&ﬁ 200{:} Q00000 000000 4{:}{:}{:}

STARTZ

STARTS ri EIIIEIEIIZIEIEI ooooaa E% :
STARTH ‘ 4
ZTARTS Qoo00a adoooo

oooooo oooooo0

lMocne BbINo/IHEHUS

gﬁ&ﬁ QDDD 12345¢ 000000 4000

3TARTZ Qoooog oooooo

START3 e : @ l
STARTH L} ,
ZTARTS ao00ooo aooaoo

Qoo00a adoooo

[91 NEG MuBepcus 6aiita

MapameTpsbl

S | Aapec 6anTta anst uHBepcum

D | Agpec pe3synbTtaTta

R

Bbixoabl

O6o3HaueHue | Appec YcnoBue

Z (Hynb) $+1 YctaHasnmBaeTca B "1" , ecnun pe3ynbTaTt nHBepcum paseH 0.
OnucaHue

NHBepTUpYyloTCa 6UTbl ogHOro 6arnTa AaHHbIX U3 (S), pe3ynbTaT MHBepcuu nepedaetcs B (D). B 3aBucumoctun
OT pe3y/fibTaTa BbIMO/IHEHMUS KOMaHAbl YCTaHaBAMBaeTCst hNaXxKoK Hyns.

Mpumep :
KomaHgaa BbIMOJIHAETCS npu 3Ha4YeHun 1 6uta START (appec 020008).
bant 5516  u3Bnekaetcs no aapecy B napametpe S = 04000 wu MHBEPTUPYETCS.

banT pesynbtata AA16 3aHOCMTCS B aapec 3aaaHHbin B D=040028.

Llernb

HHEEpCKHA BanTa naMaTu

START $02000 NEG
03000
| | E F zl-$0z000+1
0z000 a Ay
fo4o000 s ol-$o400z2

/o BbINO/IHEHUS
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lMocne BbINo/IHEHUS

TR 2000[F = = 4000
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‘(o0 oo oo oo i

o0 0o ao oo

[10] ADDBCD cnoxenne cnos BCD

MapameTpsbl

S | Aapec nepBoro cnaraemMoro

D | Aapec BTOpOro crnaraemoro

R | Aopec pesynbTaTta CnoxeHus

Bbixoabl

O603HaueHue | Aapec YcnoBue

> (epeHoc) $+1 YgIaHaBﬂMBaETCﬂ B "1" , ecnu pesynbTaT CNOXeHUSA npeBbicuT 9999BCD, MHaye
Z (Hynb) $+2 YctaHaBnuBaeTcs B "1" , ecnu pe3ynbTtat paseH 0.
OnucaHue
CnoxeHune  4eTblpex3HauyHblX CfI0OB B  ABOWYHO-AEcATMYHOM kofje no agpecam (S) wn (D).
Pe3synbTaTt 3aHoCUTCS B NnamaTtb no agpecy (R).
Ownbkm

Umsa Appec Ycnosue

FErrl | 037718 Ecnu cnaraemble He SBASIOTCA ABOMYHO-AECATUYHbBIMU YMCAaMN, PYHKLNS He

BbIMOJIHAETCS.

Mpumep 1:
KomaHgaa BbIMOJIHAETCS npu 3Ha4YeHun 1 6uta START (appec 020008).
MepBoe cnaraemoe 1234BCD n3BnekaeTcs no aapecy S = 4000s.
BTopoe cnaraemoe 4321BCD n3BneKaeTcs no aapecy D = 4002s.
PesynbTaTt CNoOXeHunsa 5555BcD 3aHocUTCA no aapecy R = 4004s.

Bbixoabl nepeHoca U Hynsi cOpoLleHb!.

Lenb
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TECT CRO#EHWA BCD

START $03000 ADDBCD
I I 03000 E F »lf0z000+1
0z 000 10 —H Z$02000+2
04000 s Rl—F04004
$04002 o

/o BbINnosIHEHUS

I 3000I§¥i&¥12000 1234 432911 ()

ooo0 oooo

ooo0 oooo

lNocne BbINO/IHEHUS

I 3000I§¥i&¥12000 1234 43211 ()

ooo0 oooo

ooo0 oooo

Mpumep 2:
MepBoe cnaraemoe 1234BCD n3BneKaeTcs no aapecy S = 4010s.
BTtopoe cnaraemoe 9876BCD n3BnekaeTcs no aapecy D = 4012s.

PesynbTat cnoxeHus 11110BCD npesbiwaeT 9999BCD , Maaawme 4 undpbl 3aHOCUTCA No aapecy R = 4014s.
Bbixoa nepeHoca 030038 ycTtaHoB/eH B 1.

Llernb

MpWmepz . CNoOKeHWE BCD C NEpEHOCOM.

STARTL $032002 ADDECD
I I 0300z E F ol40zo0z+1
ozool 10 n z-402002+2
g04010 s rl$04014
$g04012 g

o BbINoO/IHEHNS

3000 [l ste=1: 2000 2+ 4010
“ “ E|:u:u:n:| (afaals @

‘(oooo ooon

ooo0 oooo

lNocne BbINO/IHEHNS
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I 3000I§¥i&¥12000 1234 3578/()1 )

(oooo aoon

o000 oooo

[11] SUBBCD Bbiuutanue BCD

MapameTpsbl

S | Aopec yMeHbLlaeMoro

D | Agpec BbluMTaemoro

R | Aopec pesynbTaTa

Bbixoabl

O603HaueHne | Agpec YcnoBue

- (3aem) $+1 YctaHaBnuBaeTca B "1" , ecnu pe3ynbTaT BblUMTAHUS MOMYyYEH C OTPULIATESbHBIM
3HaKoOM, uHaue "0"..

Z (Hynb) $+2 YcTtaHaBnuBaetca B "1" , ecnu pesynbTaT paseH 0.

OnucaHue

BbinonHaeTcs BbluMTaHME 4YeTblpeX3HauHbiX C/0B B ABOWYHO-AECATUYHOM Koae no agpecam (S) u (D).
Pe3ynbTaTt 3aHoCUTCS B NnamaTtb no agpecy (R).

Mpumep :

KomaHaa BbINOHSAETCS npu 3HaYeHun 1 6buta START11 (ampec 020028).
YMeHbllaemoe 555516 n3BriekaeTcs no aapecy S = 4000s.
Bbluntaemoe 123416 n3BneKaeTcs no aapecy D = 4002s8.
PesynbTaTt BblUMTaHUSA 432116 3aHoCUTCS no aapecy R = 4004s.

BbIxoZbl NepeHoca U Hyns c6poLleHbI.

Lernb
TECT EEIMWTaHWA EBCO.
STARTL $03000 SUBBCD
1 02000
H E F -|-$02000+1
ozonz 11 —N Z-$02000+2
JEQKHOW B
04000 s R|-F$04004
04002 —o

/o BbINnosIHEHMS

I 3000I§§§1i12000 5555 1234()()(
i

If oooo0 Qooo

‘(oooo ooon

ooo0 oooo

lNocne BbINO/IHEHUS

-33 -




Ipoepammusiii komniexc @pecam2005. Pykosodcmeo no npocpammuposanuio

I 3000I§1§§1i12000 ss5¢ 2234]()()

(oooo aoon

o000 oooo

[12] CMP cpaBHenue cnos

MapameTpsbl

S | Aopec cpaBHMBaeMoro cnoBsa

D | Aaopec cpaBHMBaeMoro cnosa

R

Bbixoabl

O603HaueHne | Agpec Ycnosue

S > D (3aem) $+1 Yctanasnueaetca B "1" , ecnu cnoso B (S) 6onbwe yem B (D).
= (Hy”nb) $+2 YcrtaHaBnuBaetca B "1" , ecnu cnosa B (S) n B (D) paBHbI.

S < D (Hynb) $+3 YcrtaHaBnuBaetcsa B "1" , ecnum cnoso B (S) nbwe yem B (D).
OnucaHue

BbluntaHue  4yeTblpex3HauHblX CAOB B  ABOUMYHO-AECATUYHOM kode no agpecam (S) wn (D).
Pe3synbTaT cpaBHeHMS 3aHOCUTCS B B6UThI pe3ynbTaTa.

Mpumep 1:

KomaHaa BbIMOJIHSAETCS npwm 3Ha4YeHumn 1 6uta START12 (ampec 020038).
CpaBHuBaeMble cnoBa 555516 ussnekaetcs no agpecy S = 40008 u 432116 mn3snekaerca no agpecy D =
4002s.

but pe3ynbTaTta "mMeHbLe" C aapecom 30018 npuHuMaeTr 3Ha4yeHune 1.
BbuTbl pe3ynbTaTta "paBHo" ¢ agpecoM 30028u "6onblie” ¢ agpecom 30038 cbpoweHbl B 0.

Llerb
TeCT diyHELMK MF

STARTL $02000 o

z || p3000 E F =l$02000+1

0z 003 12 N =l-$0z 00042
JECWHOW B <|-$02 00043
04000 s
o400z p

/o BbINo/IHEHMS

I 3000I§§§$i12000 w555 42()()(
A

0000 0000
STARTILZ : |§ ]
1 .Ill.'l.

START1Z- oo oooo

ooo0 oooo
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lNocne BbINO/IHEHUS

3000 Jl sarm: 200015 24000
If : STARTI1 o000 gooo
L

START1Z : ;
START1Z-1 i e GEem @ ]

ooo0 oooo

Mpumep 2:

KomaHaa BbIMOJIHAETCA npu 3Ha4YeHun 1 buTta START12-1 (ampec 02004s).
CpaBHuBaeMble cnoBa 555516 u3Bnekaetcs no agpecy S = 40008 n 555516 mn3snekaetca no agpecy D =
4002s.

but pesynbTaTa "paBHO" [¢ aapecom 30028 npuHnUMaeT 3HayeHue 1.
BbuTbl pe3ynbTata "MeHblwe" ¢ agpecom 30018 n "6onblie" c agpecom 30038 c6powweHbl B 0.

Lernb
TeCT iyHEUMK (MF 2, paseHCTEO.
START1 $032 000 o
z- 03000
1“ E F »$02000+1
0z 004 1z —n =-$02 00042
AEOWHOW B <—$03000+3
04000 s
o400z g

/o BbINo/IHEHMS

3000 [ staer: 2000 7= ==4000
I# N 3TARTIL o000 oooo
L :

START1Z : ]
START12-1 g e GEem @ ]

aoo0 aoao

lNocne BbINO/IHEHNS

3000 [ stae1: 2000 7= ==4000
I# N STARTI1 o000 oooo
L

START1Z : ]
START12-1 g e GEem @ ]

ooo0 oooo

[13] AND noruueckoe yMHOX<eHue 6aiita

MapameTpsbl

S | Aopec 6anTa MHOXWMOIo

D | Agpec 6arita MHOXUTENS

R | Agpec 6alita pesynbTaTa

Bbixoabl

O603HauyeHune | Appec Ycnosue
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Z (Hynb) $+1 YctaHaBnuBaeTcs B "1" , ecnu pesynbTtat paseH 0.

OnucaHue

Nornyeckoe YMHOXeHne 0AHO06aNTHbIX BESINYMH no aapecam (S) n (D).
PesynbtaT 3aHocuTCA B namsTb no aapecy (R).

®nar "Hynb" ycTaHaBNMBAETCA Npu HYNEBOM pe3ysbTaTe.

Ta6nuvua JIoOrMyeckKkoro YMHoOXXeHus

BuT MHOXKUMOro 1100

BuT MHOXUTENS 1010

BuTt pesynbTaTta 1000

Mpumep :

KomaHaa BbIMOJIHAETCS npwm 3Ha4YeHumn 1 6uTta START13 (aapec 020058).
BainT MHOXKUMoOro 5516 nssnekaetca no agpecy S = 40008, 6ant MHoxuTena 0f16 nssnekaetcs no aapecy D
= 4002s.
PesynbTaTt nornyeckoro YMHOXeHUS 0516 3aHoCUTCA no agpecy R = 4004s.

buT pesynbtata "Hynb" 30018 cOpoLueH.

Llernb
TeCT diyHELMK AND.

STARTL 02000 AND

? | | EELD E F z$0z000+1

0z 00s 13 =N
JECHHOK B
fo4o000 s rl-f04004
f04002 o

/o BbINO/IHEHUS

3000 J523:2000] *= 4000
S LA N

[La ]

ZTART1Z o0 0o oo oo
o0 0o oo oo

lMocne BbINoO/IHEHUS

3000 35:2000]* » **4000
) |os oo oo oo
'y Eruar o)

(La ]

START1Z o0 0o oo oo
o0 0o oo oo

[14] OR Nnorunueckoe cnoxenue 6aiita

MapameTpsbl

S | Aapec 6anTa cnaraemoro

-36 -



Ipoepammusiii komniexc @pecam2005. Pykosodcmeo no npocpammuposanuio

D | Anpec 6anta cnaraemoro

R | Agpec 6alita pesynbTaTa

Bbixoabl

O603HauyeHune | Appec YcnoBue

Z (Hynb) $+1 YctaHaBnuBaetca B "1" , ecnu pesynbTaT paseH 0.

OnucaHue

Nornyeckoe CnoxeHwe 0AHO6aNTHbBIX BEINYUNH no aapecam (S) " (D).
PesynbtaT 3aHoCuTCA B namsTb no aapecy (R).

®nar "Hynb" ycTaHaBNMBAETCA Npu HYNEBOM pe3synbTaTe.

Ta6bnuua NorMyeckKkoro c/10XXeHus

BuUT MHOXKMOro 1100

BuT MHOXUTENs 1010

buT pesynbTaTta 1110

Mpumep :

KomaHaa BbINOJTHSETCSA npu 3HaYeHun 1 6uTta START14 (aapec 020068).
bait nepBoro cnaraemoro 5516 wu3Bnekaetcs no agpecy S = 40008, 6ant BTOpOro cnaraemoro 0f16
n3BnekaeTcs no aapecy D = 4002s.
PesynbTart Nlornyeckoro CNnoXeHunsa 5f16 3aHocuTCA rno agpecy R = 4004s.

buT pesynbtata "Hynp" 30018 cbpoLueH.

Llernb

TecT divHEUKK OR.

STARTL $02 000 OR
4 | | pZ800 F z|-$03000+1
0z00s 14 N
JEQHHOW B
$o04000 s rl-$04004
f04002 o

/o BbINo/IHEHNS

3000 35:2000]* » **4000
) |oo oo oo oo
' b 9

(La ]

START1Z o0 0o oo oo

STARTL4 o0 0o oo oo

lNocne BbINO/IHEHNS
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START13 o0 0o oo oo

START14 o0 0o oo oo
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[18] XOR Uckniouatowee "UIN" c 6aiitom

MapameTpbl

S | Aapec 6ainTa

D | Agpec 6arita

R | Agpec 6alita pesynbTaTa

Bbixoabl

O603HaueHune | Appec Ycnosue

Z (Hynb) $+1 YctaHasnuBaeTca B "1" , ecnu pesynbtat paseH 0.

OnucaHue

Wcknovawowee nnn OAHO6ANTHBIX BENNYNH no ajpecam (S) " (D).
PesynbTaTt 3aHoOCUTCS B namsTb no aapecy (R).

®nar "Hynb" ycTaHaBNMBAETCS Npu HYNE€BOM pe3ysbTaTe.

Tabnuua ucknarovaruwero NWJin

BuT MHOXMMOro 1100

But MHOXUTEns 1010

BuT pesynbTaTta 0110

Mpumep :

KomaHgaa BbIMOJIHAETCS npu 3Ha4YeHumn 1 6buta START18(aapec 020078).
banT nepBoro cnaraemoro 5516 wu3Bnekaetcs no agpecy S = 40008, 6ant BTOporo cnaraemoro 0f1i6
n3BJieKaeTcs no aapecy D = 4002s.
PesynbTaTt 5aie 3aHocuTCA rno agpecy R = 4004s.

But pesynbTtaTa "Hynb" 30018 cbpoLueH.

Lenb
TeCT divHEUMK =0F..

STARTL $02 000 ]

5 | | 02000 E F z$02000+1

ozoo7 E: —N
JEQKHOW E
fo4000 0 s rl-$04004
$04002 —o

o BbInosiHEHUS

I 3000I§§§1i12000 s % 7400
“ 0o 0o

oo oo
STARTIZ : ]
STARTIZL S b @ ]

ETARTLS 00 00 oo oo

START14
START1S

o0 00 oo oo

llocrne BbINOJIHEHUS
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3000 J zra=r: 2000 ° °*4000
P - B TC L
. START1Z-1 . d

ZTART1Z 0o 00 ad oo

START14

STARTIE o0 00 oo oo

[19] WRITE 3anuce 6noka B Mmoaynb BBOoaa-BbiBOAa

MapameTpsbl

S | Aopec 6noka AaHHbIX

D | Aapec moayns BBoAa-BbiBOAA

AZpec cfnoBa, cogepxallero ko nepegasaemoro 6noka (crapwmin 6anT) n cyeTumk 6710K0B (MNagLWwni

R 6ai)

Bbixoabl
OnucaHue

3anucb 6noka AAHHbIX B MoAynun BBO/Ja-BblBOAA MBA-02, -03.
[aHHble nepecbinaTcsa U3 3agaHHoM 061acTu NamMsaTH AaHHbIX B MOAY/b, FAE NPOUCXOAUT KOHTPOJb AAHHbIX
6noka.

Copepxumoe 6noka OaHHbIX coxpaHsieTcs.
OnvHa 6noka He pgomxkHa npesblwaTb 256 6ant. Koa nepenasaemMoro 6510ka He AOSXeH npesBbiwath 3768.
NMpuMmeuvaHue

lMoapo6Hoe onvcaHue ¢popMaToB NnapamMeTpoB CMOTPETL B OMMUCAHUN MOAY/IS BBOAA-BbiBOAA.

Ownbkn

Umsa Appec Ycnosue

Ecnn annHa unu koA nepepasaemoro 610Ka npeBbIWAOT MaKCMMaribHble 3HaYeHus,
FErrl | 037718 | nepecbinika npepbiBaeTcs. B auenkn namatm gaHHbix 177668, 177678 3anucbiBaeTtcs
aZlpec nepBoro cnosa KOMaHAbl.

Owwnbka Nepeaayn AaHHbIX, Nepecblika NpepbiBaeTcs. B sueliku naMsaTi aaHHbIX 177668,

FErr2 | 037128 177678 3anucbiBaeTCs agpec NepBoro CyioBa KoOMaHAb!.

[20] READ YreHnune 6noka us moayns BBoaa-sbiBoaa

MapameTpbl

S | Aapec mMoayns BBOAA-BbIBOAA

D | Aapec nepsoro 6alita cuntbiBaeMoro 61oka B MK

R | Aapec nocnegHero 6aiTa cuntbiBaemoro 6aoka B MJ1K

Bbixoabl

OnucaHue

YTeHune 6noka AaHHbIX n3 moAaynen BBOAA-BbIBOAA MBA-02, -03.
JaHHble nepecbinatTcs u3 mMoayns B 3aaHHYI0 obnactb namsaTu OaHHbIX MnJK.
OnvHa 6noka He [OJIXHa npesblWwaTb 256 6anT.
NMpuMmeuvaHue

lMoapo6Hoe onucaHue ¢opMaToB NapamMeTpoB CMOTPETL B OMUCAHUM MOAY/IS BBOAA-BbiBOAA.
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Ownbkn

Umsa Apnpec Ycnosue

Ecnn anvHa 6noka rnpesBbllWaeT MakcMMasibHoe 3HavYeHune, nepecbiika npepbisaeTcs. B

FErrl | 037718 SYelikM NaMaTu AaHHbIX 177668, 177678 3anucbiBaeTCsl aapec NepBoro C/ioBa KOMaHAbl.

[21] MVAMOD 3agatb pexxumbl MBA-08

MapameTpbl

S | Aapec 6noka gaHHbix MJIK ¢ nHdopMaumen o pexumax paboTbl MOAyNS

D | Aopec moaynsa Beofa-BbiBoAa

R | Aapec napameTpa dpunbTpaunm ALM

Bbixoabl

O603HaueHne | Agpec YcnoBue

E (owwnbka) $+1 YcrtaHaBnuBaetcsa B "1" , npu cboe B 06MeHe nHdopmaunen mexay MK moaynem
OnucaHue

3anucb AaHHbIX B Moaynb MBA-08 npu  kanubpoBke wMAM  U3MEHEHUMM  pexuma  paboThbl.
NMpumeuaHune
lMoapobHoe onncaHne ¢opMaToB napameTpoB CMOTPETL B ONMMCaHNU MOAY/1S BBOAA-BbIBOAA.

[22] MVASET 3anucb ycrasok MBA-08

MapameTpsbl

S | Aapec Havana 6noka yctaBok B namaTtu MJK

D | Aapec moayns BBoAa-BbiBOAA

R

Bbixoabl

O603HaueHune | Appec YcnoBue

E (owwnbka) $+1 YctaHaBnuBaetcsa B "1" , npn c6oe B 06MeHe uHdopmaumen mexay MK moaynem

OnucaHue

3anucb yCTaBoOK B MoAy/sib BBO/Ja-BbIBOAA MBA-08.
NMpumeuaHune
lMoapobHoe onncaHne popmaToB rnapaMeTpPoB CMOTPETL B OrMCaHnu MoAy/1s1 BBOAa-BbiBOAA.

[23] MVARD Yrenune paHHbix MBA-08

MapameTpbl

S | Aapec Moaynsa BBoAa-BbIBOAA
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D | Anpec Hayana 6noka pesynbtatoB B namaTtu MNJIK

R

Bbixoabl

O603HauyeHune | Appec YcnoBue

E (ownbka) $+1 YctaHasnueaetca B "1" , npu c6oe B o6MeHe uHdopmaumen mexay MK moaynem
OnucaHue

Mepecbinka pe3ynbTaTtoB npeobpasosaHus AUM wn3 wmoayns MBA-08 B namMatb AaHHbix [JK.
NMpuMmeuvaHue
lMoapobHoe onvcaHne ¢opmMaToB rnapameTpoB CMOTPETL B ONMUCaHUU MOAY/IS BBOAA-BbIBOAA.

[36] ROR caswur cnosa Bnpaso

MapameTpsbl

S | Aapec cnosa

D

R

Bbixoabl

O603HaueHune | Appec YcnoBsue

F (15-11 6uT) $+1 3anuLeTcs B cTapwnii 6ut cnosa

0 (0-n 6uT) $+2 Coaepxunmoe 0 6uta oo caBura

8 (8-11 6uT) $+3 Coaepxunmoe 8 6uta 4o caBura

OnucaHue

Casur BNpaBo Ha OAVH 6ut cnosa OaHHbIX, 3anuncaHHbIX no aapecy (S).

But $+1 3anucbiBaetcsa B cTapwui 6ut cnosa (S). 8-n 6ut cnoBa (S) 3anuckiBaetcs no agpecy $+2. 1-i
6uT cnoBa 3anuceiBaeTcs nNo aapecy $+3.

Mpumep :

Mepen BbINOJIHEHNEM CNoBoO 010016 3anumcaHo no aapecy S = 4000s.
But "1" 3anucaHHbI no agpecy $+1 = 30018 - 6uT pe3ynbTaTta F - 6yaeT 3anonHaTb cTapwuii 6UT cnosa.
KomaHaa BbIMOJIHAETCS npwu 3Ha4YeHUn 1 6buta START36(aapec 020008).
B pesynbTaTe casura B (S) coaepXxuTcs CNnoBo 808016.

But pesynbtata 0 no agpecy 30028 cbpolleH, 4TO COOTBETCTBYET 3HaueHuto 6uta 0 caBMraemoro cnoBa.
But pesynbtata 8 no agpecy 30038 ycTaHOBMeH B 1, 4YTO COOTBETCTBYET 3HauyeHuO 6uTa 8 caBuraemoro
cnosa.

Llernb
TeCT diyHELMK ROR
STARTZ $03000 ROR
& 02000
H E F FRs0z00041
0z 000 26 —N OF$03000+2
FH$03000+3
fo4000 g
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[37] ROL casur cnoea Bneso

MapameTpbl

S | Aapec cnosa

D

R

Bbixoabl

O603HaueHune | Appec YcnoBue

0 (15-1 6uT) $+1 3anuweTcs B Miaawmn éuTt cnosa

F (0-11 6uT) $+2 Copepxumoe 15 6uTta Ao casura

7 (7-n 6uT) $+3 Coaepxunmoe 7 6uta 4o caBura
OnucaHue

Casur B/IEBO Ha OAMVH éut crnoBa OaHHbIX,

6uT cnosa 3anucbiBaeTcsa no agpecy $+3.

3anucaHHbIX
But $+1 3anucbiBaeTca B Mnaawnii 6ut cnoea (S). 15-i 6ut cnoea (S) 3anucbiBaeTca no agpecy $+2. 7-n

Mpumep :

Mepen BbINOJIHEHNEM cnoso 080016 3anmcaHo

But "1" 3anucaHHbIi no agpecy $+1 = 30058 - 6uT pe3ynbTata 0 - 6yaeT 3anoNHATL MNagwnii 6UT crnosa.
KomaHaa BbIMNOJIHAETCH npu 3Ha4YeHun 1 6uta START37(aapec 020018).
B pesynbTaTe casura B (S) coaepxuTcs C/N0BO 101016.

but pesynbtata F no agpecy 30068 cbpolweH, 4TO COOTBETCTBYET 3HaueHuto 6uta 15 caBuraemoro criosa.
but pesynbtata 7 no agpecy 30078 ycTtaHOBNEH B 1, YTO COOTBETCTBYET 3Ha4yeHUO 6uta 7 COABUraemoro
cnosa.

Llernb
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[38] BMASK BaiitoBas macka

MapameTpsbl

S | Aapec 6anTa

D | Macka AND

R | Macka OR

Bbixoabl
OnucaHue

Bant no agpecy (S) norMyeckM yMHOXaeTCs Ha WMHBEPTUPOBAHHOE 3HadeHue napameTpa D u noruvuyeckum
CKNaAblBaeTCcs CO 3HayeHveM napameTpa R. [MonyuyeHHbI pe3ynbTaT 3anucbiBaeTcs obpatHo B (S).
MapameTpbl Macok 3a4alTCs YMNCNlaMy B BOCbMEPUYHOM CUCTEME.

Mpumep 1:

MNepen BbIMO/THEHWEM 6ant ff16 3anucaH no aapecy S = 4000s.
MapameTp D - Macka AND 3ajaHa 4ncaom 2578 nnm 1010 11112,
MapameTp R - Macka OR 3apaHa YNCIIOM 58 nnm 0000 01012.
KomaHaa BbIMOJIHAETCS npum 3Ha4YeHumn 1 6buta START38(aapec 020028).

MopsiA0OK BbINOAHEHUS:

6anT 3arpyxaertcs u3s agpeca (S) - 1111 11112;

3HayeHue Mackm AND umHBepTupyeTtcs - 0101 00002;

nHBepcusa mackm AND normyecku ymHoxaetcs Ha 6avt - 0101 00002;
K pe3ynbTaTy npubaensieTca 3HadeHme mackun OR - 0000 01012;
pe3ynbTtaT 0101 01012 3anuceiBaeTcs B (S).

SNk W=
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B pesynbTate B (S) = 40008 coaepxuntca 6ant 5516 nnm 0101 01012.
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Mpumep 2:

TecT dyHKUMM Ans 6aliTa B 6MTOBOM 061acTh. MNMapaMeTpbl Macku M pe3ynbTaTt kak B MNpumepe 1.
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#70100 [ 2713000 | #2000
n I

[39] WMASK Aasyx6aittoBas macka

MapameTpsbl

S | Aapec cnosa

D | Macka AND

R | Macka OR

Bbixoabl
OnucaHue

CnoBo no agpecy (S) NOrMyeckn yMHOXaeTCs Ha MHBEPTUPOBAHHOE 3HayeHWe napameTpa D u noruyecku
CKNaAblBAaeTCs CO 3HauyeHWeM napaMeTpa R. [onydyeHHbIt pe3ynbTaT 3anucbiBaeTcss ob6paTtHo B (S).
MapameTpbl MacoK 3aAatTcst YMCIiaMy B BOCbMEPUYHOW cUcTeMe.

Mpumep :

Mepen BbinonHeHneMm cnoBo ffff16 3anucaHo no agpecy S = 40008.

MapameTtp D - macka AND 3apaHa uncnom 1253778 wnn 1010 0101 1111 11112,
MapameTp R - macka OR 3agaHa uncnom 1258 nam 0000 0000 0101 01012.
KoMaHaa BbInonHseTcs npu 3HadeHmn 1 6muta START39aapec 020038).

nOpﬂ,D,OK BbIMOJIHEHUA !

C/I0BO 3arpyxaetcsa n3s agpeca (S) - 1111 1111 1111 11112;

3HayeHue mackm AND mHBepTmpyeTtcs - 0101 0101 0000 00002;

mHBepcna mackm AND normyeckn ymHoxaetcsa Ha 6ant - 0101 0101 0000 00002;
K pe3ynbTaTy npubaensieTcs 3HadeHmne macku OR - 0000 0000 0101 01012;
pe3ynbtat 0101 0101 0101 01012 3anuceiBaeTca B (S).

Nk W=

B pesynbTaTe B (S) = 40008 coaepxutca cnoso 555516 nnm 0101 0101 0101 01012.

Llernb
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[41] PID PID-perynsatop
MapameTpsbl
S | BanT pa3spelueHuns perynsTopos
D | ®opmyna
R
Bbixoabl
O603HavYeHue Appec Ycnosue
Err 3720-3727 | owmbkKn perynstopos
K 3730-3737 | nepecuunTbiBaTb KO3PDULNEHTDI
Ctrl 3740-3747 | YnpaBneHue
OnucaHue

NA-perynupoBaHue no 8 kaHanam no 3agaHHoun gopmyne.
MapameTp S NobuTHO ynpaBnseT pa3pelleHneM paboTbl KaHanoB perynsatopa, 3HavyeHus 6uUToB:

e 0 - 3anpeLueHo;
* 1 - pa3peLleHo.
Homep cdopmMy bl B

napamertpe 4ncno

Bbut 7 napameTtpa D nmeeT crneunanbHOe 3Ha4YeHUe:

* 0 - ynpaBneHue aHanorosbiM criocobom (ALM);
e 1 - ynpaBneHue ABOUYHbIM cnocobom (LLUNM).

®opmynsl MUA-perynaumm:

napameTp D,

(81 dopmyna:

0,100

XOUT=pterm + KP*(ITERM/TR + dterm*TD);
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1,101 XOUT=pterm + ITERM/TR + dterm*TD;

XOUT= U1l +Qo*error + Q1*E + Q2*E2;

2,102 Qo = KP * (1 + delta_time/2*TR + TD/delta_time );
Q1 = -KP * (1 + 2*TD/delta_time - delta_time/2*TR );
Q2 = KP * TD/delta_time.

3,103,4,104 XOUT=pterm + dterm + ITERM;

YcnoBHble 0603HaYEHUS:

e SV - 334aHHOe 3Ha4vyeHue;

* PV - nonyyeHHoe 3HayeHue;

* KP - nponopunoHanbHas KOHCTaHTa;

* TR - nHTerpanbHasa nnn anddepeHumanbHas KOHCTaHTa npu 2-oi npoussoaHon(LLUNM);
e TD - anddepeHunanbHas KOHCTaHTa;

e ITERM - nHTerpanbHas wnu aunddepeHumnanbHaa cymMma npu 2-or npomssogHon(LLUNM);
e dterm - anddepeHumranbHaa cocTaBnaLWas;

e pterm - nponopunoHanbHas CoCTaBnaLWas;

* U1l - npeabiaywee 3HavyeHne XOUT;

* error - ownbka;

* E1 - npeablaywimne 3HadeHUs owmnbKu;

* E2 - npeablaywimne 3HadeHus owmnbku;

* E3 - npeabiaywive 3HayeHns owmnbkuy;

* delta_time - nHTEepBan BpemeHu;

Appeca namMaTu AaHHbIX 74000-74777 ncnonb3dyembie NMUA-perynaTtopom:

Am[’:]f :‘:‘;Ba 3HaueHune

74x00 KP

74x02 nenutenb KP

74x04 TR

74x06 nenuntenb TR

74x10 TD

74x12 anenuntens TD

74x14 XMIN

74x16 XMAX

74x20 eAnHnUa KBaHToBaHMA ( AOMKHO 6biTb 0 )

MUHMManbHas anvHa nMnynbca(lUUM):

e 0,1-10ms;

74x22 e 2-20ms
e 100-1000ms

74x24 HayanbHoe 3HadeHne ITERM

74x26 3AOAHUE
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74x30 rMnosly4YeHHoe 3HavyeHune C AaTymka

74x32 pe3eps

74x34 dunbTtp (Error =(Error - E1)*KFILTR + E1; KFILTR = ¢unbTp/100 )
74x36 30Ha He4ycTBUTeNbHOCTU ( ecnn Error < 30HbI, T0 Error=0 )

74x40 XOUT ynpasnsiowiee Bo3aencTene

74x42 error owmnbka paccornacoBaHus

74x44 MHTerpasnbHasa coctasnsawwas ITERM

aapec 1-ro 6uta Moayns BbiBoAa ynpasneHus LWNM:
74x46 e +0-"BnpaBo";

. +1- "Bneso".

74x50 owmnbkmn perynatopa (0x0000 - Oxffff)
74x52 error owmnbka paccorsiacoBaHMs No MOAYIO
74x54 pesepB Ao 74x77

MpuMmevyanusn:

*1) x - HoMep perynsaTopa 0...7;

[50] ENCOD KoaupoBaHue B no3vumoHHbIit koA

MapameTpbl

S | Aapec 6aiTa anst KoagMpoBaHUsN

D | Aopec 3anucm cnosa pesynbTaTa

R

Bbixoabl
OnucaHue

KoaupoBaHue 4eTbipex Mnagwux 6ut 6anta no aapecy (S) B LWeCTHaAUATUOUTHLIN MO3ULMOHHbLIN KOA.

NMpuMmeuvaHue
OyHkymm ENCOD [50] n DECOD [51] B3anmMHO 06patumbi.

Ta6nuvua No3MLIMOHHOro Koaa

Bxop 16 Bbixop 2

0 0000000000000001
1 0000000000000010
2 0000000000000100
3 0000000000001000
4 0000000000010000
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5 0000000000100000

6 0000000001000000

7 0000000010000000

8 0000000100000000

9 0000001000000000

A 0000010000000000

B 0000100000000000

C 0001000000000000

D 0010000000000000

E 0100000000000000

F 1000000000000000

Mpumep :

Mepen BbIMOJIHEHMEM 6ant Ol1e6 3anucaH no aapecy S = 4000s.
KomaHgaa BbIMOJIHAETCS npm 3Ha4YeHumn 1 6buta STARTS50 (aapec 02004s8).

B pesynbTtaTte B (D) = 40108 3anuwetcs cnoso 000116 van 0000 0000 0000 00012.

Lernb
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[51] DECOD fiekoampoBaHue no3MumoHHOro koaa
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MapameTpbl

S | Aapec cnosa Ana A4eKoANPOBaHUS

D | Aapec 6aliTa pesynbTaTa AeKOANPOBaHUS

R

Bbixoabl

O603HaueHne | Agpec YcnoBue

Z (Hynb) $+1 YcTtaHaBnuBaetca B "1" , ecnum cnoso B (S) pasHo 0.
OnucaHue

JekoaupoBaHune cnosa no agpecy (S) B MNO3WUMOHHOM KOAEe B YeTblpexbuTHoe [ABOMYHOE 4uCno.

NMpumeuaHune
OyHkymm ENCOD [50] n DECOD [51] B3anmMHO 06patumbi.

Mpumep :
Mepen BbIMNOJIHEHMEM CNnoBO 800016 3anucaH no aapecy S = 4010s.
KomaHaa BbIMOJIHAETCS npwm 3Ha4YeHumn 1 6buTta STARTS51 (aapec 020058).

B pe3synbTate B (D) = 40008 3anuwetcs 6anTt 0f16 nnm 0000 11112.

Llerb
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[53] SWPB 06meH TeTpan B 6aiite

MapameTpbl
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S | Aaopec 6ainTa

D | Aopec pesynbTaTa

R

Bbixoabl
OnucaHue

BbinonHseTtcas o6bMeH AaHHbIMM, 3anMCaHHbIMW B CTaplwux M MNaawmx TeTpagax 6anta (S). Pesynbtat
3anucbiBaeTcs B (D).

Mpumep :
Mepen BbIMNOJSIHEHMEM 6ant 5a16 3anucaH no aapecy S = 4000s.
KomaHaa BbIMOJIHSETCSA npu 3HaYeHun 1 6uTta STARTS3 (aapec 020068).

B pe3synbtaTte B (D) = 40108 3anuweTtcsa 6ant a516.

Llernb
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[54] SCALE Macwra6upoBaHue

MapameTpbl

S | Aapec BXOAHOro crioBa

D | Aapec pesynbTaTa U KoadhdULNEHTOB

R | MapameTp

Bbixoabl
OnucaHue
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MacwTtabupoBaHune aaHHbix no dopmyne Y=(A/B)*X+S*C,
rae:

e X - BXoAHOe 3HauyeHue no agpecy (S);
* Y - pe3ynbTaT MacwTabuposaHus (D);
e A - koadpduumeHT MmacwTabuposaHus (D+2);
e B - koadppuumneHT MmacwrabuposaHus (D+4);
e C - koaddurumneHT macwrabmposaHusa (D+6).
* S - napameTp MacwrabuposaHusa (R).

BxoaHble, BbIXOAHbIE AaHHbIE U KO3 DULMEHTbI NpeAcTaBieHbl CI0BaAMU.
MapameTp R npuHumMaeT 3HaueHus 0 (S=1) namn 1 (S=-1).

Mpumep :

Mepepn BbinonHeHnem cnoso 010016 3anucaHo no agpecy S = 40008.

KoadduumeHTbl MacwuTabupoBaHus:

A no agpecy 40128 paBeH 3016;

B no agpecy 40148 paseH 1016;

C no aapecy 40168 paseH 4016;

napameTp S paseH -1.

KoMaHaa BbInosHAeTcs npu 3HadeHun 1 6muta STARTS54 (agpec 020078).

B pe3synbTtaTte B (D) = 40108 3anuwetcs pe3ynbTaT (308:108)*1008 -408 paBHbii 2c016.

Llernb
TECT diyHELMK SCALE
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[55] MATH CneuunanbHble MaTeMmaTuueckue byHKLMM

MapameTpsbl

S | Aapec nepsoro napamerpa
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D | Aopec BToporo napameTtpa

R | Aopec TpeTbero napameTpa

Bbixoabl
OnucaHue

[56] TIMSET ycraBku B dpopmare BpemeHu

MapameTpbl

S | Aapec nons napaMmeTpoB

D | Aapec obnactu TanmMepos

R | MapameTp ycTaHOBKMK

Bbixoabl
OnucaHue

Mpeobpa3yeT BpeMs 3agaHHOe B opMaTe 'yacbl,MUHYTbI,CeKyHAbl,0.1cek' B CNOBO M 3anucbiBaeT YCTaBKy
OAHOro WM HeckKosbKnx TanmepoB ansa dyHkuuin TGRP [65], TGRP2 [66]

3HauyeHua NapaMeTpoB:

aZlpec CTPYKTYpbl U3 YETbIPEX CMOB, ONMpPEeAENAOLWEMY YCTaBKy TanMepa:
e S+0 - vyachbl

S *  S+2 - MUHYTHI

e S+4 - ceKyHAbl

e S+6-0,1cek

D | 076xx unn 074xx - agpec B 06nactn yCctaBoK rpynmnbl TaliMEpOB.

0.000.000.0aa.0bb.bbb rae aa - anckpetHoctb(00-0,01c; 01-0,1c; 10-1c; 11-10c); bbbbb -

R KONnyecTBo (cyeTuumk) TarimepoB (00000 -1Ttanmep; 11111-32 Tanmepa)
lpumeyaHus :

1. o6nactb 074XX MOXeT NPUMEHSATbLCS ToNbKO Ans byHKUMM TGRP2
Mpumep :

Aunckper 1c | Aunckper 10c | Auckp 0,1c

4000 01 vac 3600 360 36000
4002 40 mmnHyT | 2400 240 24000
4004 20 cekyHg | 20 2 200
4006 0 0 0 0
07600 6020 602 60200
Llernb
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TecT divHEUKMK S&.
STARTE $02000 TIMSET
& H 02000 EF
0z010 tE —N
fo4000 s olFoFs00
200 —Ir

o BbinosiHeHUs

:Egggz SDDD gﬁﬂ@o'lo o000l 00040 4000 Qo000 oo0oo ?600
03003 ; ;I:u:uu:uzn (afulufulu) ;nunnn (afulufulu) |
SIS n : 1 :nunnn oooon @ :nunnn (afulufulu) @
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llocne BbINOJIHEHUS

:Egggz SDDD E&EQD'ID o000l 00040 4000 0&020 00000 ?600
03003 : ;Dnnzn (aulufulu] ;EIDEIEIIZI (aulufulu] |
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[57] TIMFIX npeo6pasoBaHue ycraBku Bo BpeMs

MapameTpsbl

S | Aapec obnactu Taimepos

D | 3HaueHMe yCcTaHOBOK

R | Aopec nonsa napameTpos

Bbixoabl
OnucaHue

MpeobpasyeT ycTaBKy TanMepa ans dyHkumnn 65,66 B dpopmat umc+0.1
Mpumep :

| 2024 |57 |--------- | |========- (F)----1S=07700 | |D=5000 |R=000200 Auckpet 1c Auckpet 10c AuckpeTt
0,1c 07700 6020 602 60200 5000 01 uyac 3600 360 36000 5002 40 muHyT 2400 240 24000 5004 20 cekyHpg
20 2 200 5006 0 0 0 0 S = 077XX(075XX) (appec MM, oTKyaa 4yMTaeTcs CyMMapHas TeKyllee COCTOsIHMe
TanmMepa D = 04000-077777 (appec N[, Kyda 3anuweTca TeKyllee 3HayeHWe TailMepa B dopmare
yac+MuH+cek+0,1c R = X.XXX.XXX.Xaa.Xbb bbb rae aa - auckpertHoctb (00-0,01c; 01-0,1c; 10-1c; 11-
10c); bbbbb - konnyectBo (cyeTumnk) Tanmepos (00000 -1tanmep; 11111-32 Tarmepa)

Llernb
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TecT divHEUMK &7 .
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03003 ; ;nunnn (afulufulu) ;nunnn (afulufulu) |
SIS n : 1 :nunnn oooon @ :nunnn (afulufulu) @
— 1 1
tna007 Q0000 Q0000 Q0000 Q0000

llocne BbINOJIHEHUS

:Egggz SDDD E&EQD'ID o000l 00040 4000 0&020 00000 ??DD
03003 : ;Dnnzn (aulufulu] ;EIDEIEIIZI (aulufulu] |
HLElLR n : 1 :EIDEIEIIZI Qoo @ :EIDEIEIIZI (aulufulu] @
o 1 0
Ina007 00000 Q0000 00000 Q0000

58] ERCODE unaukatop kopa aBapum

MapameTpsbl

S | Aapec 6anTa Koga aBapuun B namsiTn

D | Aapec 6uta nHaukaTopa

R

Bbixoabl
OnucaHue

Ecnn ycTraHoBneH xots 6bl oauH 6uT B 6alite no agpecy (S) koaa aBapum, 6uT nHaukaTtopa no agpecy (D).
Koa aBapum Takxe BbIBOAUTCS Ha CBETOAUOA.

Ownbkn

Umsa Appec Ycnosue

FErrl | 037718 |Ecnu agpec B S npeBbiwaet 017778 wnn agpec B D meHblie 040008

Mpumep :

Mepen BbinonHeHnem 6anT 0316 3anucaH no agpecy S = 40008.

KoMaHaa BbInosHseTcs npu 3HadeHmn 1 6uta $ 02002 (agpec 020028).

B pesynbTtaTte 61T nHgmkaTtopa B (D) = 10008 muraeTt 3 pasa c nepmoaoM 1cek C nay3om Mexay rpynnamm
OKOJ10 2 CeK.

Llernb

-55-



Ipoepammusiii komniexc @pecam2005. Pykosodcmeo no npocpammuposanuio

TecT divHEUMK 55,
$0z 002 F03002 ERCODE
11 0z00z
1| E F
0z 002 4] —N
fo4000 s
foa000 dp

o BbinosiHeHUs

B 3000 i ooo 2000 - = %000
$05002 $0z00z oo oo oo oo
.I'-.'I. EI:IIII ao oo ao @
16
$02007 oo 0a ao oo

llocne BbINOJIHEHUS

igéﬁgbogg 22 0o 22 24000

$0z002

iggﬁg? SDDD $E'1'3001 DDD

.r-_ 00 a0 0o 0o

‘(o0 oo oo oo

16
0o 00 00 00

$0z007

[63] INCW MukpemeHT cnosa

MapameTpsbl

S | Aapec cnoBa yCTaBKu CYETUMKA

D | Aopec cnoBa TeKyLlero 3Ha4yeHus

R

Bbixoabl

O603HaueHune | Appec YcnoBue

> $+1 3HayeHne cyeTYMKa NpPEeBbICUIO MaKCUMasibHOE 3Ha4YeHme
= (0-# 6uT) $+2 3HadyeHne cYeTumKa paBHO yCTaBke

OnucaHue

MpubasBnsieTcs eaMHMua K CoOBY Mo aapecy (S), nocne 4yero cpaBHMBAETCS CO 3HAYEHMEM C/I0Ba YCTaBKM MO
aapecy (D).

MakcmManbHoe 3HaueHue yctaBku - 177777 8 (6553510 unu FFFF16).

CyeT npogonkaeTcs n nocye CoBNajeHust Co 3HauYeHMeM yctaBkm. Co6poc TeKyLlero 3HavyeHus
OCYLLECTBAAETCA NyTeM 3anucu Tekylero 3HadyeHus 0.

Mpumep :

Mepepn BbINONHEHMEM (S) COAEPXUT aapec yCTaBkK cyeTumka - cinoso 0008 3anmncaHo no agpecy S = 40008.
Tekyllee 3HavyeHue cyeTymnka - cnoso 0007 3anucaHo no agpecy D = 40108.

KomaHpaa BbinonHsaeTcs npu 3HavyeHmn 1 6uta START63 (agpec 020048).

B pe3synbTaTe npubaBneHns eanHuLbl, Tekyllee 3HadyeHue cyetymnka 40108 6yaet pasHo 0008 u cpaBHsieTcs
CO 3Ha4YeHMeM YCTaBKM.

®nar cosnageHusa no agpecy 030068 yctaHasinsaeTcs B 1.
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Llernb

TecT divHEUKMK &3 .

STARTE $02 004 IHCW
3
| | pao04 E F »l-40z004+1
ozoo04 &3 =N =403 004+z
$o04000 s
$04010 p

/Jlo BbINosIHEHUS

403000 $0200

iggggé 3000 $SEES?DDD 0o00& 00000 4000

403003 .I_,- : $|:|2|:||:|3 .rl_ 0 JJaaooo ooooo @ )

JaERt - B sTeRTen St 00007 00000

$03005 10
$02007 00000 00000

llocne BbINOJIHEHUS

403000 $0200

iggggé 3000 $3333?000 0o00& 00000 4000

$03003 P $,:,2,I,3 ol |ooooo ooooo @ )

R - R seRTes St 00003 00000

$03005 10
$02007 00000 00000

[64] DECW fiekpemeHT cnoBa

MapameTpbl

S | Aapec cnoBa TeKyLero 3HauyeHus

D

R

Bbixoabl

O603HauyeHune | Appec YcnoBue

< $+1 3HayeHune cyeTumka nepewwso vyepes 0000

Z (0-i 6uT) $+2 3HauveHune cyeTymka pasHo 0000

OnucaHue

BblunTaeTcs eamHunua oT crioBa no aapecy (S).
CueT npoAo/mKaeTCs v Nocne nepexona yYepes HyseBoe 3HayeHue.

Mpumep :
Mepen BbinonHeHneM agpec S = 40108 coaepXuT TeKyllee 3HavyeHne cyeTymka - cnoso 0000.
KomaHaa BbinonHseTcss npu 3HadeHun 1 6uta START64 (agpec 020048).

B pe3ynbTaTe BblUMTaHUS €AMHULbI, TEKYLLee 3HaYeHne cyeTymka 40108 6yaeT paBHo FFFF16.
®nar < no agpecy 030018 ycraHaBnmBaeTcs B 1.

Llernb
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STARTE

TecT divHEUMK &4 .

$03z 000

3 DECW
| | 02000 F clsnzo00+1
0zoos &4 —N Z-$0200042
fo4010 s
o BbinosiHeHUs
$03000 $0200
fosuct 3000 igggg?f}ﬁf} 2000 2000 4000
$03003 o H ez |roee nood 6
$03004 FoElaTarTes Yt | ono oooo ]
$03005 STARTES 16
$02007 o0oa aooo
lNocne BbINO/IHEHUS
$03000 $0200
fo3u01 3000 igggg?ﬁﬁﬂ 2000 2000 4000
$03003 - g |nene aoon 0 4
$03004 Lol aTarTEs Yt lemrr nooo ]
$03005 STARTES 16
$02007 o000 gooo

[65] TGRP rpynna raiimepos

MapameTpsbl

S | KonnyecTtBo ycTaHOBOK

[aHHasa KoMaHAa BbIMOMHAET PYHKUUIO UMbPOBOro TaliMepa ¢ ANCKpeTHOCTb0 0,1 cek M max

3HayeHneMm 6553,5 c. MakcumManbHOe KOMYEeCcTBO TanMepos - 32.

MapameTp S — KOMMYECTBO YCTAHOBOK, 3a4aeT KOJIMYECTBO TanMepoB. [JaHHOE 3HauYeHne MOXeT
6biITb — 8,16,24,32(B AeCATUYHON cuCTeMe ncuymcnenus). MapameTp S Ao0MKEH 3a4aBaTbCA B BOCbMEPUYHON
cucrteme ncumcneHus, 1.€.10,20,30,40. 3agaHue 3Ha4YeHUS OT/IMYHOMO OT YKa3aHHOrM0 paBHO3HAYHOro
3a/laHu1I0 3Ha4YeHns 6namxkanwero 6onbLero U3 ykasaHHoOro Bbiwe Habopa. 3HayeHne >32 Bbi3biBaeT OWM6KY.

MoBTOpHOE MCnosb3oBaHWe AaHHOW YHKUMM B ckaHe (B NporpaMMe) He 3ddEeKTMBHO, T.K. pacyeT
npupaLleHns TaMMepoB BbINOMHAETCS B KOHLe CKaHa. Ha3HauyeHne agpecoB YyCTaBOK, TEKYLLEro 3HaYeHNS U
CUrHanoB BKJ/IIOUYEHUS cyeTa pe3ysibTaTa U CpaBHEHUS C YCTaBKOW BbINOMHAETCS NO CheayloLweMy npaBuy:

1) Npun S=8
Taiimep YcraBka Tek. 3Hauenne | Paspemr. cuera | Curnan cpabaTbiBaHMs cUeTa
0 7660 7760 3660 3661
1 7662 7762 3662 3663
2 7664 7764 3664 3665
7 7676 7776 3676 3677
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1) Npn S=16
Tanmep VYcraBka Tek. 3Hauenue | Paspemr. cuera | Curnan cpabaTbiBaHHs cUeTa
0 7640 7740 3640 3641
1 7642 7742 3642 3643
15 7676 7776 3676 3677
1) Npn S=24
Taiimep VYcraBka Tek. 3Hauenne | Pazpemr. cueta | Curnan cpabaThIBaHUs CUeTa
0 7620 7720 3620 3621
1 7622 7722 3622 3623
29 7676 7776 3676 3677
1) Mpn S=32
Takimep VYcraBka Texk. 3nauenune | Paspemr. cuera | Curnan cpabaThIBaHUs CUeTa
0 7600 7700 3600 3601
1 7602 7702 3602 3603
31 7676 7776 3676 3677

CpaBHEHMWE C yCTaBKaMM BbIMOMHAETCS B MOMEHT BbINOMAHEHMS (DYHKUUWM C BK/IOYEHMEM BUTa pesynbraTta
CpaBHEHUS C YCTaBKOA.
Ecnn 6UT paspeLleHns BbIKIHOYMTb A0 AOCTVXKEHMS TEKYLLEro 3HAUEHUS YCTABKU, CHET NMPUOCTaHAB/IMBAETCA.

Mpu panbHenweM BKAOYEHUM 6MTa paspelleHns CYET MpOoAOC/KAETCS A0 AOCTUXKEHUS YCTaBKW.

Bbiwwe

YCTaBKW CYET He BbIMOMHAETCA. [pu AOCTUXKEHUW YCTaBKM BK/IOYaETCs 6UT CpaBHEHMs.

CueTunk c6pacbiBaeTCs B MOMEHT BbIMOJIHEHUA (DYHKUUM MPU YCIIOBUM AOCTMXKEHUS YCTAaBKN U BbIK/HOYEHUS
6uUTa paspeLueHus.
Ana LMKIMYeCcKoro BbIMOJIHEHUS CYETA MOXET MCMOMb30BaTbCA Creaytollas cxema.

— |

03661

TGP
0270 E F
51 —Im
10 —5
03660

e —

CnepyeT nMeTb BBMAY, 4YTO HeKOoTopble (PyHKUMOHaNbHble KOMaHAbl (HanpuMmep, GyHKUMS 36) a Tak Xe
Tanmmepbl -(T)-| u cyetumkn -(C)-| npu paboTte mcnonb3lytT 2 n 6onee 6UT MFHOBEHHOIO BKIKOYEHUSA
(3apernicTBOoBaH 6UT C agpecoM Npu PYyHKLMW U OANH UM HECKONIbKO CeAyHoLMX), TO UCMOJIb30BaHWe AAaHHOWN
GyHKUMM Ansa ynpasBneHuss GBUTOM BKIOYEHUS TaliMepa NpuBeAeT K HenpeAcka3yeMbiM pe3yfibTaTaM.

3660
R (T)--|

3anpeujeHo, T.k. 6ut 3661 ucrnonb3lyercss pyHkUmes 65 n Tarimepom -(T)-|.

3HaueHne yCTaBKM W TeKyllee 3HayeHue CYETUYMKOB MoXeT OblTb M3MeHeHa B XoAe BbIMNOJIHEHWUS CKaHa
ApYyruMn  DYHKUMOHANbHbBIMM  KOMaHAaMM a TaK >e KOMaHAOW 3anucu BHELWHMM YCTPOWCTBOM WU
nporpammon (Hanpwumep, ®peratom 2005). T[pyn 3TOM ecnM CYETYMK JAOCTUI  YCTaBKW, CYeT
NpuUoCTaHaBNMBaETCsl, 3Ha4YeHne buTa cpaBHEHUS! BKIOYaeTCs.

Mpn yBennyeHMnn yctaBku 3HaYeHMe 6UTa CpaBHEHUS BbIK/IKOUYAETCS, U CYET NPOAOIKAETCS A0 AOCTUMXKEHUS
HOBOIO 3HaYeHUs yCTaBKMU.
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3HayeHne yCTaBKN U TeKyllee 3HavYeHne npeacTaBfeHbl Kak AaHHble BIN.

NMpuMmevanusn:

1. MakcuManbHoe YMCIo YyCTaHOBKK - 32, ecnn 3aaaTth 6onbliee, To 06HapyXmnBaeTcst owmbka
YCTaHOBKW U TalMep He HacTpamBaeTca. MAX S =40 (BOCbMEpPUYHOE YNCIIO);

2. B o6nactu BHyTPEHHUX BbIBOAOB A YCTAHOBKM (PYyHKLUMM TaiMepa Hesb3s UCMOo/b30BaTb KOMaHAbI -
(T)-], n -(C)-|. Ana nporpaMMMpOBaHMSA MFHOBEHHOroO BbiBOAa (BKAOUYEHMS paboThbl) KaTyLLKK
cneayeT ucnonb3oBaTtb KoMaHay —( )-|;

3. YcTaHOBKa OCyLeCcTBMsgeTca rpynnamMmn no 8 Toyek. Ecnn yctaHoOBKa sIBNSETCS YUMCIOM HE KpaTHbIM 8,
TO aBTOMaTu4yeckun 6epetcs umcno kpatHoe 8, koTopoe 60osblue YCTaHOBIEHHOrO.

4. [aHHasa yCcTaHOBKa COXPaHSIETCS 4O MOMEHTA BbIK/TIOUYEHUS SNEKTPONUTaHUS.

MrHoBeHHan kaTywka (BK/IlOUEHUS) 3600, 3602, 3604... 3676
KoHTakT cpabatbiBaHus 3601, 3603, 3605...3677
Perncrp sHauyeHus yCTaHOBKM 7600 - 7676
Perncrp Tekyuwero sHa4yeHus 7700 - 7776

OTM BHYTPEHHME BbIBOAbI U PErUCTPbI BbIMOJHAKT MYHKUMIO, aHaNorM4yHyo dyHkuum --(T).
MrHoBeHHas KaTylwka Bbikn. - Tekylwiee 3HayeHne = 0.

MrHoBeHHas KaTywka Bkn. - Tekyuwee 3HadyeHne + 1 no 0,1 c.

(Ecnu 3HaueHme yCTaHOBKM < = TeKYLLEMY 3HAYEHU IO, TO TeKyllee 3HaYeHne He MeHseTcs.)
3HayeHne ycTaHoBKM > Tekylero 3HavyeHus - KoHTakT cpabaTtbiBaHus Bbikn.

3HauyeHne ycTaHoBKM <= Tekyuwero 3HadyeHust - KoHTakT cpabaTbiBaHusa Bk,

(3HayeHne HaCTPOMKKN U TEKYLLEE 3HAYEHME NMpeacTaBfeHbl Kak AaHHble no BIN).

BHuMaHue.
OTcueT BpeMeHM HaYHeTCH, ec/im TauMep pa3pelleH U MrHOBeHHaa KaTylka BKJ/1loUeHa.

Mpumep :

B sTOM npumepe BHYTpeHHMe BbiBOAbI C aapecamum 3660 - 3677 6yayT BbINOMHATb (GYHKLUUIO
MIHOBEHHOW (BK/IOYEHMS) KaTyLWKM U KOHTaKTa cpabaTtbiBaHuWS.

YCTAHOBWTE IHaYeHWe &0,0 CeH B F&E0D

$02 000 $02500 MVID
[ | 025 00 =8
I ]
02 000 7 N
£00 s pf-mm_or es0

YCTAHOEWTE TaWMep HAa & ToYeH. 2002=0(TakMep OCTaHOBNEH];
200Z=1(TaMMep paspewsH]

402002 403760 TGP

I I 02760 EF
02002 &5 -
10 s

YCTAHOEMTE MPHOBEHHMWO KATYWEY EEMOYEHWA TaiMepa. 2004=0
[2ee0=0-CHpOCHTE TEREyWEe ZHaYeHWe B 7FFez0); 2004=1(3eel=1 -
paspelMTE CHET)

$0z004 $03 660
I 03560

e
P

11
0z 004
Y¥CTAHAENWEAeTCA 36l (KaTylka CpabaTelEaHWA ], echd TeHmles
SHaAYeHMe [FFE0]) == wCTAEKWLFE60]

$03651 $00020
I 000z0

e
o

11
03EEl
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/o BbINo/IHEHMS

| 2000 &5 3660 7660 7760

$':'2':":'2 . |ooooo ooooo |ooooo ooooo
i : X L i @ 3
$02004 § ‘oo0o0 oooo0 ‘oo0o0 oooo0
10 10
00000 00000 00000 00000

llocne BbINOJIHEHUS

B 522 3660 =7660] < 7760

.r._ |Qoooo ooooo ooooo ooaoo
o) 6
|oo0o0 ooo00 |oo0o0 ooo00 |
10 10
Qoooo ooooo Qoooo ooooo

[66] TGRP2 rpynna raiimepos 2

MapameTpsbl

S | HauanbHbIM agpec ycTaBkK TanMmepa

D | HauvanbHbIN agpec M nnun B/B, raoe pacnonaraetcs CTOMN BUTbI

R | MNapameTpsbl

Bbixoabl
OnucaHue

@OyHKUNS YCTAHOBKMW Ipynnbl TanMepoB 2.S = HauyanbHbIN agpec yctaBku TanMmepa (074XX; 076XX).
= 0.000.00a.0bb.0cc.ccc a -> 0-HeT cTona; l-ectb cTton bb -> ANMCKpPeTHOCTb CC.CCC -> KOM-BO
TarimepoB .D = HayanbHbI agpec N vnn B/B, raoe pacnonaraetca CTOM BUTDI.

[68] PUSH BBona B crek

MapameTpsbl

S | Aapec aHa cTteka

D | Aapec BeplmHbI cTeka

R

Bbixoabl
OnucaHue

3anMcb B Ha3Ha4yeHHbI CTek 6alTa [AaHHbIX W3BJIEYEHHOrO MO agpecy AHa creka. [pum
MCNONb30BaHNN AaHHOW KOMaHAbl B coveTaHuMn ¢ komaHaown POP (69) obnactb namMaTn Cc agpecamum oT
S no D ncnonb3yeTtcs kak ctek FIFO " nepBbIM npuwen - nepsbiM Bbilwen "

MpuMeyaHunsa:

1. EmkocTb o6nactu cteka cocTaBnsieT MakcuManbHO 6410 6aliTa.
2. 3HaudeHue aaHHbIX "0" B cTeke cuMTaeTCcs OTCYTCTBMEM AAHHbIX, MO3TOMY CABWUI He
BbIMOJIHAETCS
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Mpn HaxoXXAeHUN B Ha3HAYEHHOI 06/1aCTU CTEKA He HYJIeBbIX AaHHbIX, CABUI

ocyLlecTBnseTcs obxoasa 3Tn AaHHble.

Ownbkn

Anpec

Ycnosue

FErrl

037718

4. TMpwu Ha3HayeHun obnacTu cTeka 6onblie 6410 6aiT;
Ecnn HavanbHbI agpec o6nactu cteka 6onblue YeM KOHEYHbIN;

5.

6.

HasHaueHHas o6nacTb CTeka pacrnofiaraeTcs Ha AByX 6aHKax naMsTu.

Mpumep :

Mepen BbinonHeHneM napameTpbl S = 4000 8 1 D = 4007 8 3apatoT obnacTb cteka. BeoauMbin 6anT
1116 pacnonoxeH rno agpecy AHa crteka 4000 8.
KoMaHAa BbINosiHAETCs npu 3HadeHun 1 6muta START68 (agpec 020008).

B pe3synbTaTte coaepxmnmoe CTeka CABUraeTcs Mo Hanpas/eHUI0 K MNaALluM agpecam, BBoguMoe
3HaYeHMe 3anucblBaeTCs B aApec BEpLINHbI CTeka .

Llernb

TecT divHEUMK FUSH (657

STARTE F02000 PUSH
& 032000
I e
0z 000 63 =N
fo4000 0 s
f04007 p

/o BbINO/IHEHMS

403000 START
3000 2000 ° ° © 4000
: (oo 11 22 33 @
1 1 oo oo oo oo
16
00 00 o0 oo
lNocne BbINO/IHEHUS
403000 START
3000 2000 ° ° © 4000
: 11 22 33 44 @
1 1 oo o0 oo oo
00 00 00 oo L

[69] POP BuiBoa u3 creka

MapameTpsbl

S | Aapec aHa cTteka

D | Aapec BepluHbI cTeka

R | Aopec BbiBOAa@

Bbixoabl
OnucaHue
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BbiBoa n3 creka 6anTa AaHHbIX M3B/IEYEHHOrO MO aApecy BepLKHbl cTeka. lpu mcnonb3oBaHUM
OAHHOW KOMaHAbl B coyeTaHuu c komaHgoi PUSH (68) obnactb namsaAtm ¢ agpecamm ot S po D
ncnonb3yeTcsa Kak crek FIFO " nepBbiM npuwen - nepebiM Bblwen " .

MpuMeyaHusa:

EMkocCTb 0611acTu cTeka cocTaBasieT MakCcMMasibHO 6410 6aiTa.

3HadeHne AaHHbIX "0" B CTeke CYMTAETCsl OTCYTCTBUMEM AAHHbIX, MO3TOMY CABUI He
BbIMOJIHSETCS;

9. Tpu HaxoXAeHUM B Ha3HAUYEeHHOW 0651acTn cTeKa He HyJ/1eBbIX AAHHbIX B MPepbIBHOM
nopsiike AaHHas KOMaHAa He BbIMOSHSET ynopsiAoyYeHMe 3TUX AaHHbIX. BbinonHseTcs caBur
6e3 ynopsagoyeHus.

©

Ownbkm

Nma Appec YcnoBue

10. Mpw HasHauyeHun obnacTn cTeka 6onblue 6410 6aiiT;

11. Ecnm HavanbHbIM agpec obnactu cteka 60/blle YEM KOHEYHbIN;
FErrl | 037718 AP '

12. Ha3HayeHHas obnacTb CTeKka pacnosaraetcs Ha ABYX 6aHKax namsaTu.

Mpumep :

Mepen BbinonHeHWeM napameTpbl S = 40008 n D = 40078 3apatoT obnactb cTteka. BoiBoamMMbll 6aniT
4416 pacrnosioxeH rno aapecy BEpPLUUHBI cTeka 40078.
KomaHaa BbIMOSIHSAETCS npu 3Ha4YeHumn 1 6uta START69 (aapec 020018).
B pesynbTtate coaepXuMoe cTeka CABUraeTcs Mo HanpasfeHWIo OT MAaAlWMX afpecoB K CTapLuuM,
BbIBOAMMOE 3HavyeHune 3anucbliBaeTcsa B agpec R = 40108.

Llenb
TecT dhvHEUMK POP [597)
STARTE $03001 FOP
20 02001 F
11
ozo01 £9 =N
$o04000 s rl-$04010
$04007 p

/o BbINo/IHEHNS

foxo 3000 [ STaries000(2° *° ©° ° 4000

11 22 33 44

i i E%
g loo oo oo oo

16
00 00 00 00

lMocne BbINoO/IHEHUS

foxo 3000 & STaries0 0020 *° ©° ° 4000

o0 11 22 33

i i E%
g |44 oo oo o0

16
00 00 00 00

[70] MOVBLK nepecbinka 6noka
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MapameTpbl

S | pernctp HayanbHOro agpeca AaHHbIX AN nepegayvu

D | HayanbHbIW perucTp, B KOTOPbI NepeaatoTcs AaHHble

R | KOHEYHbIN perncTp, B KOTOPbIN NepeatoTcs AaHHble

Bbixoabl
OnucaHue

Mepenava 6noka gaHHbIX M3 S B D anmHoi R 6ainT. AnnHa 6noka He 6onee 256 6aunT.

Ownbkn
Umsa Appec Ycnosue
FErrl | 037718 | KonunyectBo nepenaBaeMbixX AaHHbIX 6onble 256
Mpumep :
KomaHgaa BbIMOJIHSAETCS npu 3Ha4YeHumn 1 6uta START70 (agpec 020028).

B pesynbtate coaepxumoe obnactm D =
agpeca R = 4010s.

40008-40078 nepenucbiBaeTcs B 06M1aCTb HauMHasa C

Lernb
TecT divHEUMK MOVELE (70
STARTF 03002 MIVELE
0 H o3ooz —
0z002 70 =N
fo4000 g | $04017
f04010 p
/o BbINO/IHEHUS
403000 START
soaoe: 3000 [ srart2000 (2 22 22 ¢ 4000
$03002 STARTO |oa o0 oo oo
i1 i
E ‘(o0 0o oo o0 @
16
0o 00 00 0o
llocne BbINOIHEHUS
403000 START
s 3000 [ startea000 |2 22 22 ¢ 4000
$03002 STARTO |oa o0 oo oo
i i 3
i 22 22 44 @
16
0o 00 00 0o

[71] MVMBLK KocsenHas nepecbinka 6noka

Ma

PaMeTpbl

YKka3aTtenb agpeca 6510Kka UCTOYHMKA

- 64 -




Ipoepammusiii komniexc @pecam2005. Pykosodcmeo no npocpammuposanuio

D | YkasaTtenb agpeca 6510ka HazHayeHus

R | YkasaTenb pa3mepa 6noka B barntax

Bbixoabl
OnucaHue

Mepecbinka 650ka AaHHbIX ANTWMHOW He 6onee 256 6aiit M3 oaHou obnactm namaTu B ApYryto.
[JaHHas KoMaHAa UCMofb3yeT yKasaTenu Ha CnoBa B NaMaTu coaepxawme agpeca 6nokos (S) (D) u
cyeTumk anuHbl (R).

Ownbkn

Umsa Appec Ycnosue

13. AnuHa 6noka Gonblue 25610 6aitT;

FErrl [ 037718
14. Bnok HasHayeHUsA YaCcTUYHO UMM MOMHOCTLIO BbIXOAWUT 3a Npeaenbl

namaTn.

Mpumep :

KomaHpaa BbIMOJIHAETCA npu 3Ha4YeHun 1 6burta START71 (anpec 020038).
B pesynbTate cogepxummoe obnactn (S) = 40008 pnuHon 1686amT nepenucbiBaeTcs B obnacTb
HaumHas c agpeca (R) = 4100s.

Lernb
TECT diyHELMK MYMELE (71
START? $03003 MMEBLK
1 03003
| EF
oz o003 71 —H
$04000 s rlfo04004
$04002  |p

o BbinosiHeHUS

igggg? SDDD gﬁg@ooo 004000 0041004000 000000 00000041 DD

$03002 STARTZO
03003 .I-_L STARTT .I-_L EIIIIIII:II:I:I.IE oooooo @ ;IIIIIIEIEIIIIIII oooooo @ :

i 111112 111112

oooooo oooooo0

1111311 111111 Qod00a aooooo

llocne BbINOJIHEHUS

igggg? SDDD gﬁg@ooo 004000 0041004000 004000 00410041 DD

iggggg ?EEEE‘ |oonole oooooo |oonole oooooo
v v

i 1111121 111121 1111121 111121

111111 111111 111111 000000

[74] STM 3anuck cnoea c kocBeHHOI1 agpecaumeii

MapameTpbl
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S | Aapec cnosa

D | YkasaTenb agpeca cnoBa HasHayeHus

R

Bbixoabl
OnucaHue

Mepenava cnosa n3 S B (D).
JaHHas KoMaHAa ncnonb3yeT ykasaTeNlb Ha agpec croBa Ha3HadeHus (D).

Mpumep :

KomaHaa BbINONHAETCS npm 3HayeHun 1 6uTa START74 (aapec 020048).
B pesynbTate cnoso 1111118 3 (S) = 40008 3anucbiBaeTcsa B obnactb (D) = 40108.

Llerb
TecT dirHEUMK STM (747
STARTF $02004 STH
4 II 03004 E F
0z o4 T4 =N
f04000 s ol-$04002

o BbInNnosiHEHUS

$03000 START

iggggé 3000 2&5%000 111111 0040104000
$03003 P B }|000000 000000 :
$03004 B 5TAaRT74 p

+03005 STARTTS 000000 000000

SiEne STARTG Qoooog aooooo

llocrne BbINOJIHEHUS

$03000 START

iggggé 3000 E&E%DDD 111111 0040104000
$03003 L e STARTRL o }|000000 000000 ;
$03004 L sTaRT74 )

$03005 STARTTS 111111 000000

SiEne START7S 000000 oooooo

[75] LDM 4Yrenue cnosa c kocBeHHoO aapecauueii

MapameTpbl

S | Ykasatenb agpeca cnoBa UCTOYHUKaA

D | Aapec cnosa

R

Bbixoabl
OnucaHue
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MNepenava cnosa m3 (S) B D.
[aHHas KoMaH4a ucnosib3yeT ykasaTteslb Ha agpec cnosa (S).

Mpumep :

KomaHpa BbIMOJIHAETCA npu 3Ha4YeHun 1 6burta START75 (anpec 020058).
B pe3synbTtaTte cnoBo 1111118 u3 (S) = 40108 3anucbiBaeTcsa B obnacte D = 40008.

Lenb
TecT diyHELMK LTM (75
STARTF 02005 LM
E 1 02005 F
11
0z00s 75 —N
$04002 s ol-Fo4000

/o BbInosiHeHUS

403000 START

iggggé 3000 gﬁg%ﬂoo Qo000 0040104000
laies - O crantot p ;uunnnu 000000 @ :
$03004 v MM sTARTTE T Q00993 oooooo -
$03005 START?S

$03006 START?G 000000 000000

llocne BbINOJIHEHUS

403000 START!

iggggé SDDD gﬁg%ﬂoo 111111 0040104000
aeiie - o R p ;uunnnu Q0ooao @ E
$03004 v MM oTARTTE TR 00999 oooooo -
403005 STARTYS

$03006 STARTZ G DO0000 000000

[76] MVM nepecbinka cnoBa c KOCBeHHOI aapecauuei

MapameTpsbl

S | perucrtp, B KOTOPOM 3anuncaH aapec Perncrpa, oTKyaa NepeaatTcst AaHHble

D | perucrp, B KOTOPOM 3anucaH aapec perucrpa, Kyda nepeaatrrcs AaHHbIE,

R

Bbixoabl
OnucaHue

BbIMOMHAETCA nepefaya AaHHbIX, 3aMvMCaHHbIX B KOCBEHHO HA3HAYe€HHOM PEructpe, B KOCBEHHO
Ha3HayeHHbI perncTtp. S - perucrtp, B KOTOPOM 3anucaH aApec pernctpa, OoTKyda MepeaarTcs
AaHHble, [laHHble COCTaBMeHb! WeCTHaAUATUBUTHbIM KoaoM no BIN. D - perucTp, B KOTOPOM 3anucaH
aApec pernctpa, Kyaa nepenalTcs AaHHbIE.

Mpumep :

| 3024 | 76 |--------- | |========- (F)----- | S=06100 | | D=06322 lMpeanonoxum, 4yto B agpece 6100
3anucaHbl undpbl 6524(BocbMepnyHOE 4MCIo), a B aapece 6322 3anucaHo 7421(BocbMepuyHOe
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ymucno). KomaHga ocyllecTBnsieT nepefadvy AaHHbIX, 3anucaHHbIX Mo agpecy 6322, B agpec 7421.
06322 11010001 06323 00001110 lMepea BbiNosIHEHMEM kKoMaHAbl MSB LSB [llocne BbINOSIHEHUS
KoMaHabl MSB LSB 6524 00111011 00111011 7421 01010101 00111011

Lenb
TeCT diyHELWK My (75
STARTZ? $02 008 M
& H 02 00& EF
0z 00s e —n
fo4000 0 s ol-$04002

o BbInosiHeEHUS

%3333? 3000 giﬂ@o{jo 004010 004012 4()()()
03002

STARTFO
$03003 o B sTaRTL ,|000000 000000
$03004 B 5TAaRT74 p

$03005 ETARTTS 111111 000000
$03006 STARTTG

oooooo oooooo0

llocrne BbINOJIHEHUS

403000 START

iggggé 3000 gﬁg%{:}{:}o Q04010 0040124000
laies - O crantot p ;uunnnu 000000 @ :
$03004 b O STARTTE TR 0099 191111 -
$03005 START?S

$03006 START?G 000000 000000

[81] PRTO KoHTponbHbiit 6T yeTHOCTb

MapameTpbl

S | Agpec cnosa

D | Aopec cnoBa pe3ynbTaTta

R

Bbixoabl
OnucaHue

[ob6aBneHne 6uta AN KOHTPONS Ha YETHOCTb.

B cTapwwuii 6uT 3anucbiBaeTcs 3HaYeHME, AOMOHAIOLWEE KOTMYECTBO €ANHUL, B C/IOBE A0 YETHOrO.
Crapwuii 6uT cnosa He yuyuTbiBaeTCcs.

3HayeHne NCXOLHOro C/I0Ba HE MeHsAeTCs.

Mpumep :
Mepen BbINONHeHMEeM No agpecy S = 40008 3anucaHo TectoBoe cnoso 001516.
KomaHgaa BbIMOJIHSETCS npu 3Ha4YeHumn 1 6uta START81(aapec 020108).

B pesynbTtaTte cnoso 0015 m3Bnekaetcs M3 nNamsiTv, CTapwunii 6UT 3aMeHsieTCs Ha OUT KOHTPOnS.
PesynbTat 801516 3anucbiBaeTcs B agpec R = 40108.

Llernb
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TecT divyHEUMK FRTOCS1]). EWMT Y4eTHOCTH
STARTS 02000 PRTO
1 H 03 a00 E F
0z 010 g1 —N
fo4000 s olFo4010

o BbInosiHeHUs

oot 3000 W Starr2010[°% o 4000
s WS 00000 o
2 | L
403006 o000 0000

llocne BbINOJIHEHUS

oo 3000 [ starie0 10225 e 4000
Tt B S
e R e
403006 o000 0000

[82] PRTOCH nposepka Ha yeTHOCTb

MapameTpsbl

S | Aapec cnosa

D
R
Bbixoabl
O6o3HaveHue | Aagpec Ycnosue
o 0 - HeT owmbkmn
= $+1
o 1-ownbka
OnucaHue
KoHTponb 15 6ut cnoBsa no aapecy S Ha YETHOCTb.

BuT pe3ynbTaTa KOHTPOsA BbiBOAWUTCA B agpec $+1.

Mpumep 1:
Mepen BbiNONHeHMEM no agpecy S = 40108 3anmcaHo TectoBoe cnoso 801516.
KomaHpa BbIMOJIHAETCSH npu 3Ha4YeHun 1 6uta START82(aanpec 020118).

CnoBo 8015 wu3Bnekaetcs M3 namMaT™M W MNPOBEPSETCS Ha COOTBETCTBME OWUTY KOHTPONS.
Pe3synbTaT - HET owmnbku - B agpec $+1 = 030028 3anucbiBaetcs O .

Llernb
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TecT diyHEUMK PRTOCH(S21. KOHTPONE YeTHOCT
STARTE F03 001 PRTOCH
2 | | EELLE E F =s$03001+1
ozol11l a2 —N
fo4010 s
o BbInosiHeHUs
403000 START
saoor ()00 [ 5rarT oois oooe AN00
$03002 STARTE3
$03003 - B sTeRmes o nnag food 6
03004 v b =015 oooo i
403005 16
$03008 o000 0ooo
[locne BbINO/IHEHUS
403000 START% oolc oooo
gt 30001 ererg010 4000
$03003 - B sTaRTae ORnoe- oo 0 4
$03004 v b =015 oooo 1
403005 16
$03008 o000 oooo
Mpumep 2:
Mepen BbiNONHeHMEM No agpecy S = 40108
KomaHaa BbINOJIHAETCS npu 3Ha4YeHun 1 6uta
Cnoso 8017 wu3Bnekaetca w3 nNaMaTM U NpoBepseTcH

Lenb

cH, MNpurep 1.

/o BbINosIHEHMS

$03000 START
ot 3000 @=g010 > = 4000
$03003 - ElsTarTes {7000 ooen Eg E
$DSDD4 i |S01F 0000
$03005 1
$I:|3|:":|6 oooo0 Qooo

lNocne BbINO/IHEHUS
$03000 START
i 3000 @=g010 > = 4000
$03003 - B sTeRTae {7000 ooen 6
$DSDD4 i |S01F 0000
403005 1
$I:|3|:":|6 oooo0 Qooo
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[83] PRTE KoHnTponbHbiit 6UT HeueTHOCTL

MapameTpbl

S | Aapec cnosa

D | Aopec cnoBa pe3synbTaTta

R

Bbixoabl
OnucaHue

[ob6aBneHne 6uta AN KOHTPONSA Ha YETHOCTb.

B cTapwuii 6UT 3anucbiBaeTcs 3Ha4YeHWe, AOMOJHAOLWEE KOTMYECTBO €ANHUL, B C/IOBE A0 YETHOro.
Crapwwuit 61T cnoBa He yunTbiBaeTCS.

3HayeHne NCXOLHOIro C/I0Ba He MeHseTCs.

Mpumep :
Mepen BbINONHeHMEM No agpecy S = 40008 3anucaHo TectoBoe cnoso 001716.
KomaHaa BbIMOJIHAETCH npu 3Ha4YeHun 1 6uta START83(aapec 020128).

B pesynbtate cnoso 0017 m3Bnekaetcsd u3 namaTy, CTapwui 6MT 3ameHseTcs Ha OUT KOHTpons.
PesynbTaT 801716 3anuceiBaeTcs B aapec R = 40108.

Lenb
TecT divHEUWK PRTE(CS3). COCTABNEHWME BWMTa H
STARTS 02003 PRTE
E} I I 03003 E F
02012 a3 =N
fo4000 0 s ol-$04010

o BbInosiHeHUS

03000 START

s 3000 [l 320102 oo 4000
$03002 STARTS3 0000 0000

$030073 P LT @ ]
03004 v v oooo oo ]
$03005 16
$DSDDE' gooo ooood

llocrne BbINOJIHEHUS

igggg? 3000 et 010 |pe7 so A0
- U
igggg; 3 fit l017 oo 0]
e 0000 0000 L

[84] PRTECH npoeepka Ha HeueTHOCTb

MapameTpbl
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S | Aapec cnosa

D
R
Bbixoabl
O603HaueHne | Agpec Ycnosue
o 0 - HeT owmnbkmn
= $+1
o 1-owwubka
OnucaHue
KoHTposib 15 éut cnosa rno agpecy S Ha HEYEeTHOCTb.

BuT pesynbTaTa KOHTPOAS BbIBOAUTCA B agpec $+1.

Mpumep 1:
Mepen BbINONHeHMEM no agpecy S = 40108 3anmcaHo TectoBoe cnoso 801716.
KomaHaa BbIMOJIHAETCS npu 3Ha4YeHumn 1 6buta START84(aapec 020138).

CnoBo 8017 w3Bnekaetcs M3 MaMaTM W MNPOBEPSETCS Ha COOTBETCTBME OWUTYy KOHTPONS.
Pe3ynbTaT - HET owmnbku - B agpec $+1 = 030058 3anuceiBaetcs O .

Llerb
TecT diyHKEUMK PRTECH(S4)1. KOHTPONE YeTHOCT
STARTS F03 004 PRTECH
4 03004
H E F =303004+1
02013 =g =N
f04010 s

/o BbINosIHEHMS

03000 START

Sz 3000 Ml srarit010 (o7 oo 4000
$03002 STARTES o000 0000

$03003 P B @ ]
$DSDD4 v v s017y Qooa

03005 1%
$DSDDE aaoo oo

lNocne BbINO/IHEHNS

$03000 START% oOlF oooo

ot 3000/ mrg010 4000

$03003 - H5TeRTa |ee0 oo 0 1

$03004 v b |s017 ooon

403005 16

$03006 o000 oooo
Mpumep 2:
Mepen BbINONHeHMEM nNo agpecy S = 40108 3anucaHo TectoBoe cnoso 001716.
KomaHgaa BbIMOJIHSETCS npu 3Ha4YeHumn 1 6uta START84(aapec 020138).

CnoBo 0017 wu3Bnekaetcs M3 MNaMaTM W NpPOBepseTcs Ha COOTBETCTBME OWUTY KOHTPONS.
PesynbTtaT - owmnbka yeTtHoCcTM - B agpec $+1 = 030058 3anucoiBaeTtcs 1.

Llenb
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cr, Mpumep 1.

/Jlo BbINosIHEHUS

g SO0 R 0 == 4000
B fee e g
$03005 i o017 oooo o
$DSDDE' Qooo Qooo

llocne BbINOJIHEHUS

doao1 3000 [ sTarie0 10227 e 4000
igggg% o S&Egﬁ p ;l:n:u:n:u 0000 @
$03004 L b ‘loolF oooo

$03005 16
403006 o000 0000

[90] MOVB nepecbinka 6aiita

MapameTpbl

S | Aapec 6ainTa

D | Aapec 6ainTa

R

Bbixoabl
OnucaHue

Mepenava 6aiTa 13 agpeca (S) B (D).

Mpumep :
Mepen BbINONHeHMEeM nNo agpecy S = 40108 3anucaHo TectoBoe cnoBo 801716.
KomaHaa BbIMOJIHAETCSA npu 3Ha4YeHumn 1 6buta START84(anpec 020138).

CnoBo 8017 wu3Bnekaetcs M3 MNaMaTM W NpPoOBepsieTCs Ha COOTBETCTBME OWUTYy KOHTPONS.
Pe3ynbTaT - HET owmnbku - B agpec $+1 = 030058 3anucbiBaetcs O .

Llernb
TecT diyHELMK MOWEL 207 .
STARTS $03000 MOVE
u] I I 03000 E F
02014 20 —N
fo4o000 s ol$04002

/o BbINno/IHEHMS
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$03000 START

foxcot 3000 | rarrd10°2 *° 2 - 4000
$03003 B ELLGAC (o0 00 00 00 @ !
i " TARTSO : ;IIIIII oo oa oo

$03005 STARTS1 %
i gﬁﬂg% 00 00 00 00

lMocne BbINo/IHEHUS

03000 START
] 11 00 11 oo
foxet 3000 l2erg010 4000
$03003 4 [EstaRTEe |oo 00 00 00 g
e " TARTS0 : ;Ell:l oo 00 ao
$03005 STARTOL e
$013006 STARTSZ

STARTO3 o0 00 00 00

[91] SHFTBLK caeur 6noka no 6aiity

MapameTpsbl

S | Aapec Havana 6noka

D | Aapec koHua 6noka

R

Bbixoabl
OnucaHue

Casur 6anT B 6N10Ke 3a4aHHOM HavanbHbIM S M KOHeYHbIM D agpecamu. bnok caBuraembix AaHHbIX
COCTaB/IieT MakcuManbHo 64 6anTa.

MpuMmevyaHusn:

1. Ecnu HayanbHbIN aapec caBUraeMbix AaHHbIX 60Jblle, YeM KOHEUYHbIN aapec, TO CABUT
OCYLLECTB/IAETCA B MPOTUBOMONIOXXHOM HamnpaBieHUN.
2. [pw coBnageHUn Ha4yanbHOroO afpeca C KOHEYHbIM, CABUI HE BbIMOJIHAETCS.

Ownbkn

Umsa Appec Ycnosue

FErrl | 037718 3. [nvHa 6noka 6onblue 6410 6aiiT;
Mpumep :

BblnonHseTcs caBur AaHHbIX, 3anncaHHbIX B agpecax ot S=040008 no D=04010s.

Lenb
TecT diyHEUMK SHFTELK([S1].
STARTS F03 001 SHFTBLK
1 03001
I = F
0z 015 91 —n
fo4000 s olFo4010

o BbINo/IHEHNS
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03000 START

oo 3000 (10 % °* = 24000
$03003 - B TeRTes |7+ 05 0e 07 0 4
$03004 L sTaRTI0 N o 0a ob ]
$03005 STARTO1 15
$03005 SRTEZ  loc og 0e of

lMocne BbINo/IHEHUS

$03000 START
A oo oo o1 o2
g03001 3000 qmg%mf} 4000
$03003 - B cTeRTas |73 4 0= ne 0 4
$03004 L sTaRTI0 N o o 0a ob ]
$03005 STARTSL 1
$03006 STARTSZ

STARTOS Ooc od de of

[92] ADD cCnosxxenue

MapameTpsbl

S | Aapec cnaraemoro

D | Aapec cnaraemoro

R | Aapec pesynbTraTta

Bbixoabl
O603HaueHune | Appec Ycnosue

dnaxok rnepeHoca. BelBoANTCA B agpec BBOAa-BbIBOAA CNeAylowmvM 3a
> $+1 aApecoM KaTylWwKM yCTaHOBKW. BktoyaeTcs, Korga pesysbTaT C/I0XEHUS

NMpeBbICUT YeTblipe pa3psiaa U NepeHoCUTCs Ha NSaTbiA paspsa. Ecnm
nepeHoca B NATbIA paspsia HET, TO 1aXKOK BbIK/IOHAETCS.

dnaxok Hyns. BeiBoanTCa B agpec " aapec KaTyLlKW yCTaHOBKK + 2",
z $+2 BkntoyaeTcs, ecnv pesyfbTaT CI0XEHNS PaBeH HYJ0, B MPOTUBHOM
cny4dae BbIK/OYaeTcs.

OnucaHue

BbinonHaeTcs cnoxeHue AaHHbIX B ABOMYHOW CUCTEME, 3amnMCaHHbIX B Ha3HAYeHHbIX perucrpax. S -
peructp nepsoro cnaraemoro. D - pernctp BToporo cnaraemoro. R - peructp pesynbTrata C/oXeHus.
[aHHble npeacTaBneHbl WecTHaauaTbio pa3psgamm. Onaxok nepeHoca. BeiBoantcs B agpec BBoAa-
BblBOAA CreAylolWmMM 3a agpecoM KaTyLWKW yCTaHOBKW. BkntouyaeTtcs, kKoraa pe3ynbTaT C/OXeHUs
NpeBbICUT YeTbIpe pa3psiia U NepeHocuTCcs Ha NSTbl pa3psia. Ecnu nepeHoca B naATbIW paspsia HeT,
TO (dnaxok BbiktoyaeTcs. dnaxok Hynsa. BoiBoauTcs B agpec " aapec KaTylWKM YCTaHOBKU + 2.
BkntoyaeTtcsl, ecnu pe3ynbTaT C/I0XKEHUS paBEH HYJ0, B MPOTUBHOM Cly4yae BbIK/IlOYaeTCs.

Mpumep :

CnaraeMble 3anucaHbl no agpecam: (S) 040008 = 010016 u (D) 040028= 020016. KomaHaa
BbINOJTHAETCS npu 3HaYeHun 1 6uTta START92(aapec 020168).
PesynbTtaTt cnoxeHns 030016 3anuckiBaetcsa no agpecy (R) 04004s.

Llernb
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TecT divHEUMK ADDCSZ2] .

STARTS $03002 ADO

z || s002 F o=l-s0zo0z+1

0z0le 2z —N Z-$0300z+z2
$ogo000 s R-$04004
$04002 o

o BbInosiHeHUs

403000 START

fosuct 3000 gﬁg%ﬂm oweeze0 4000
$03003 B BT |roee nood 6
$03004 Yol startao Yt o oio oooo ]
$03005 STARTS1 1
$03006 g¥ﬂ&¥g§ Qaood aooa

llocne BbINOJIHEHUS

403000 START
fui 3000 @eig010 ™ = 4000
goso0s . EsTaRTa4 ;| 0300 0000 0 4
$03004 1 sTARTo0 T N oooo ]
403005 STARTS1 16
$03005 STARTSEZ
TTARTOS o000 oooo

[93] SUB Bbiuutanue

MapameTpsbl

S | Aapec ymMeHbLlIaeMoro

D | Agpec BbluMTaemMoro

R | Aopec pesynbTaTa

Bbixoabl

O603HauyeHune | Appec YcnoBue

< $+1 dnaxok 3aema

dnaxok Hyns. BeiBoanTCca B agpec " agpec KaTyLwKn yCTaHoBKK + 2".
z $+2 BkntouaeTcsi, ecnu pe3ynbTaT C/I0KEHWUSI paBEeH HYJ0, B MPOTUBHOM
c/ly4yae BbIK/IlOYaeTcs.

OnucaHue

BbluMTaHue [AaHHbIX.
S - pernctp ymeHbliaemMoro. D - peructp BbluMTaeMmoro. R - peructp pesysbrata BblunTaHus. [JaHHble
npeacTaseHbl WeCcTHaAuaTblo paspagammn. Onaxok 3aema. BeiBoguMTcs B agpec BBOAA-BbIBOAA,
CneaylolWmMM 3a aApecoM KaTyWwKW yCTaHOBKW. Dnaxkok Hyns. BbiBoaAWTCs B aapec "agpec KaTyLlKu
YyCTaHOBKM + 2 ". BKJOYaeTcsi, ecnu pesy/nbTaT BblUMTaHUSI paBEH Hy/t0, B MPOTMBHOM cCllydyae
BbIK/1IlOHAETCS.

Mpumep :

CnoBa 3anucaHbl No agpecaM: yMeHbwaemoe (S) 040008 = 030016 1 BblunTaemoe (D) 040028=
020016.
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KomaHaa BbinonHsieTcs npu 3HadeHun 1 6uta START93(agpec 020178).
PesynbTtat BoiunTaHua 010016 3anucebiBaeTcs no agpecy (R) 04004s.

Llernb

TecT divHEUMK SUB[S3].

STARTS $03005 SR
3 03 005
H E F <s07005+1
0z 017 93 —n Z-$03005+2
04000 s Rl-$04004
$04002 —o

/o BbINO/IHEHUS

403000 START

fo3u01 3000 gﬁg%ﬂm 200 22004000
$03003 B BT |roee nood 6
$03004 Yol startao Yt o oio oooo ]
$03005 STARTS1 1
$03008 g¥i&$g§ oooo oo

lMocne BbINO/IHEHUS

403000 START

f0301 3000 Sﬁgg_émﬂ 200 2200 4000
$03003 - B TeRTes |P1ne aono 0 4
$03004 1 sTARTo0 T N oooo ]
$03005 STARTS1 1
$DSDDE‘ g¥i§¥g§ Qooo oooo

[94] MUL ymMmHoxeHue

MapameTpsbl

S | Aapec MHOXWUMOro

D | Aopec MHOXUTENS

R | Aopec pesynbTaTa

Bbixoabl
OnucaHue

BeinonHseTca 6e33HakoBOE YMHOXEHWE AaHHbIX.
Mpumep :

CnoBa 3anuncaHbl No agpecam: MHoxunmoe (S) 040008 = 001016 n MmHoxuTensb (D) 040028= 001016.
KomaHaa BbINOSIHAETCA npm 3HaYeHUun 1 6uta START94(aapec 020218).
Pesynbtat ymMHOXeHMs 0000010016 3anucbiBaeTcs no agpecy (R) 04004s.

Llernb
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TecT divHEUMK MUL(S47 .,
STARTS $02010 MIL
4 0 02010 F
1 1
ozozl a4 n
fo4000 s rl-$04004
$04002 o

o BbInosiHeHUs

ot 3010 @ SaRrR020 (0% 2 4000

0000 0000
i i @
i |loono oooo
16
0noo 000

llocne BbINOJIHEHUS

Sooir 3010 @020 e 4000

0100 0000
v v @
g loooo oooo
16
0000 0000

[95] DIV Aenenne

MapameTpsbl

S | Aapec genmmoro

D | Aopec penutens

R | Agpec yacTHoro

Bbixoabl
OnucaHue

BbinonHseTcs aeneHve aaHHbiX B cucteMe BIN, 3anncaHHbiX B Ha3HAYeHHbIX perncrpax. S - perucrtp
aenumoro. [laHHble wecTHaauaTmpaspsagHole. D - peructp genutens. JaHHble BoCbMupaspsgHbie. R -
perucTp pesynbTtaTta AeneHus. [laHHble ABaguaTuyeTbipexpaspsaiHble.

Ownbkn

Umsa Appec Ycnosue

FErrl | 037718 | Ecnun penutenb paBeH HyJto

Mpumep :

CnoBa 3anucaHbl No agpecam: genumoe (S) 040008 = 021016 u genutens (D) 040028= 001016.
KomaHaa BbIMOJIHSETCS npu 3Ha4YeHun 1 6uta START95(aapec 020208).
Pesynbtat aenenns 00002116 3anuceiBaeTcst no agpecy (R) 04004s.

Llernb
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TecT divHEUMK DIWV(S5] .
STARTS $02011 oIV
RN 02011 F
1 1
ozozo a5 —N
fo4000 s rl-$04004
$04002 o

o BbInosiHeHUs

ot 3010 @ SaRrR020[°0 2 4000

0000 0000
i i @
i |loono oooo
16
0noo 000

llocne BbINOJIHEHUS

Sooi1 3010 WaTaiB020 (022 e 4000

0021 0000
v v @
g loooo oooo
16
0000 0000

[98] ADCWR 3anuchb ycrasok.

MapameTpsbl

S | KogoBoe 3HayYeHne BepxHeN yCcTaBku

D | kopoBoe 3HaYeHMe HUXHEN YCTaBKU

R | 3apaetcs agpec MoAy/is, HOMep KaHana 1 pexum

Bbixoabl
OnucaHue

Koabl yCTaBOK, mpeAcTaBfieHHble B BOCbMEPUYHOM CUCTEME CUYMCNEHMSA, 3a4al0TCA B MNapameTpax
KOMaHAbl. S - KOAOBOE 3HayeHMe BepxHen ycTaBku. D - KOOOBOe 3HAYeHMEe HUMXHEW ycTaBku. R -
3ajaeTcsa agpec MoAyns, HoOMep KaHana n pexuM. [inana3oH uaMeHeHusa napameTtpos S n D ot 0000
no 7777. Ha moayne BBoAa Ao/KeH ObiTb BbIbpaH Takol AvanasoH, 4Tobbl 3HAYEHUS BEPXHEN M
HWXHeEN ycTaBOK BXOAuMNuW B Hero. Ecnu mMoaynb HactpoeH Ha paboTy B guanasoHe oT 0 go Umax,
napameTpbl BbluncnsaTcs no dopmyne : U S(D)= ---------- * 2048 Umax rae U - HanpsixeHue
3afjaBaeMoi yctaBku; Umax - MakCMManbHOE 3HayeHue HanpsXeHue 3ajaHHoro AmanasoHa. Ecnwm
MoAy/lb HAaCTpoeH Ha paboTy B Anana3oHe oT MMHyc Umax go Umax, napameTpbl S u D BbiuncnatoTcs
no dopmyne: U+Umax S(D)= ------------------- * 2048 Umax

Pesynbtat BbluMcneHns no dopMynaMm HeobXoAMMO OKpYyrnvTb A0 6navdkalwero Lenoro yucna u
nepeBecTM B BOCbMEPUYHYI CUCTEMY cumcneHust. MapameTp R pacnonaraetcs B AByx 6aliTax,
3aHMMas B HUX 13 Mmnagwmx 6ut. B cTtapwmnx Tpex 6utax A4oKHbI 6bITb 3anncaHbl "0".

0 0 0 R12 R11 R10 R9 R8 R7 R6 R5 R4 R3 R2 R1 RO Aapec moaynsa Homep kaHana Pexum Moayne,
NMOAK/OYEHHbIN K YIY-TI, nMeeT BOCbMEPUYHbI aapec 1 NpUHUMaeT 3HavyeHusa B Anana3oHe ot 000
no 177 B 6utax R6 - R12. Homep kaHana 3anuceiBaetca B 6utbl R3 - R5 1 npuHUMaeT 3HayeHnsa ot 0
no 7: 0 - 3 - HOMepa KaHanos BBoOAa, 4 - 7 - HOMepa TeCTOBbIX KaHanoB. PeXxwuMmbl NpuHUMaoT
3HaveHuss ot 0 #o 7 wn 3anuceiBaloTcs B 6MThl RO - R2, Kaxabll M3 KOTOpPbIX WMEET CBOe
dyHKUMOHaNbHOe Ha3HauyeHue: R2 - npu3Hak aHanoro-uudposoro npeobpasoBaHus. EanHMua B
3TOM 6uTe BbI3bIBAET BbIPAbOTKY KOAa aHanoro-unmdgpoBoro npeobpa3oBaHMs  CUrHana,
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NMOAK/OYEHHOro0 K 3aJaHHOMYy kaHany. R1 - npusHak "TECT". EamHuua B 3TOM 6uTe Bbi3biBaeT
OAHOKpaTHOe BbINOSIHEHWE TEecToBOM nporpamMmbl. RO - npu3HaK nNporpaMMHoON duabTpaumn.
EavHuua B 3TOM 6uTe BbI3bIBAET BblYMCNEHME CPeAHEro 3HadeHus nocnegHmx 32 KOAOB aHanoro-
umdpoBoro npeobpasoBaHus. Ons 3agaHusa napameTpa R Heo6xoAMMO MoslyYeHHble BOCbMEpUYHbIE
4Yucna pacnosioxunTb NocnenoBaTeNbHO Apyr 3a ApYroM B nopsake: HOMep MoAynd, HOMEp KaHana,
pexuM.

Mpumep :

TpebyeTcs 3anporpaMMnpoBaTb TPETMIN KaHan Moayns ¢ agpecoM 123. HMxHSASA ycTaBka - MUHYC 2B,
BepxHsAs 6B. [InanasoH namepenun moayns ot "-10" go "+10" B. MNpwn 3ToM Heobxoammo ybeantbcs B
paboTtocnocobHOCTM Moayns, T.e. BbINOJHUTL TecT. Bblumucnsem napameTpbl dyHkUMM S m D no

BblllenpueeaeHHbIM ¢dopmynam: 6+10 S= ------- * 2048 = 3276,8 3277 10 Yucno 3277
AecaTepuyHoe, ero BOCbMepuYHbIn akBMBaneHT 6315. CnegosaTtenbHO, NepBbl NapamMeTp @yHKUUK
S = 6315. AHanorM4yHo BbluMcnseTcs BTOpon napameTtp: -2+10 D= ------- * 2048 = 1638,4 1638 10

BocbMepuuHbIN 3KBMBANEHT AeCATUYHOro umcna 1638 = 3146. CnepoBaTenbHO, BTOPOM MapaMeTp
dyHKunm D = 3146. N3 cocTaBnaoWwmnx napameTp R HemsBecTeH TONbKO pexuMm. Ecnn nonb3osatens
6yneT uMHTepecoBaTb KOA WM3MEPSIEMOW BeNIMYMHbBI HaMpshKeHWUsl, TO 3aJaeM MpuU3HaK aHasnoro-
undgposoro npeobpasosaHus "1". [Ona oAHOKPATHOrO BbIMOJHEHUS NporpamMmbl nNpusHak "TECT"
Takxke 3agaetcsa pasHbiM "1". TlporpamMMHas @uabTpaums B 3aJaHUW OTCYTCTBYET, MO3TOMY
COOTBETCTBYHOLWMI NpusHak npuHumaetcs "0". B utore Tpetuin napametp @yHkumm R = 12336.
CnepoBaTesnibHO, 4YTO6blI BbINOMHUTL MOCTABMEHHYIO 3agadvy, HYXHO mcnonb3osaTb FO98 cnepyrowmm
obpaszom:

|enb
zooo |95
Hhb——iF1—~ s=08315
D=03146
R=12336

[99] ADCRD cuutbiBanune kopnos ALM

MapameTpbl

3a4aeTcsa aapec NaMaTn AaHHbIX, Ha4YMHasA C KOToporo 6yayT 3anncbiBaTbCs NPUHATbLIE KOAbI
aHanoro-umdpoBoro npe06paaoBaHM9| nnn agpec eeoda- BbiBOAa

3a4aeTcs Ko4 HoMepa KaHanoB, KoAbl KOTOPbIX 6yAyT cumTaHbl. MNpuHUMaeT 3HaveHus ot 00 ao
17.

R | 3apaetcsa agpec moayns, K KOTOpoMy naet obpauleHune. NMpuHUMaeT 3HadyeHne ot 000 go 177.

OnucaHune

[To nanHOM KOMaHe OCYIIECTBIISIETCS CYUTHIBAHUE KOIOB aHAJIOTO-IIU(PPOBOT0 MpeodpazoBaHUs
KaHaJIOB, yKa3aHHBIX B KoOMaHzAe. OQHON KOMaHI0M MOYKHO CUMTATh O YETHIPEX KAHAJIOB. S -
3aJjaeTcs ajipec MaMATH JaHHbBIX, HAUWHAs ¢ KOTOPOro OyayT 3alMChIBATHCS IPUHSATHIE KOJIbI
a”aJoro-1u@poBoro npeodpazoBaHus WK aApec BBOJa- BbIBoAA. D - 3a1aercst ko Homepa
KaHaJIOB, KOJbl KOTOPBIX OyayT cuntansbl. [Ipuaumaer 3nauenus ot 00 1o 17. R - 3agaetcs anpec
MOJIyJIsl, K KOTopoMy ujet oOpamenue. [Ipunumaet 3Hauenue ot 000 no 177. dopmat cios,
MpUHUMaeMbIX pyHKIHEeH 99:

A11

A10| A9 |AS AT |Ae [ADS |A4 [AZ |AZ |A1 |40 Cll | INEL |ITED

A0 - Al1 - kox aHajoro-upoBoOro Mpeoodpa3oBaHUsI.
OIII - mpu3HaK OMUOKUA MOTYJIS.
NK - Homep kaHaua.
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CrpyxTypa napametpa D:

] ] ] ] ] ] ] ] ] ] ] o (D3 |DZ |D1 (DO

Kaxxnprit n3 3Havamumx OUTOB 33/1a€T HA YTEHUE COOTBETCTBYIOIIHMI €My KaHaI.

KaHay BBOZOAa TECTOBHEM KaHAaJl
D3 - 0 4
D2 - 1 5
D1 - 2 6
DO - 3 7

Enununna B kaxaoM OUTE 03HAYAeT, YTO COOTBETCTBYIONINH KaHa 3a1aH. OIUH OUT MOXKET
3a/1aBaTh JIBa pa3HbIX KaHamna . [lapameTp R mpencraBnser co6oit BOCEMEpUYHBIN aIpec MO,
K KOTOpOMY UJET OOpalieHue Mo JaHHOW KOMaH/e.

IIpumep :

BelBecTr B INaMATb IaHHBIX, HauMHas C anpeca 4030, KOHOBl BCEeX dYeTHpex KaHaJIOB BBOIA
MOOYJIS C

anpecoMm 176. [Js BBIIOJIHEHMS DSTOTO BaIaHMs HaHOo MCHNoJb30BaThk FI99 crenyomyM obpasoMm

Lernb
zooo |99
H b——1Fi— s=02030
D=00017
R=00176

[300] NODE ycraHoBuTb ceteBoii agpec

MapameTpsbl

S | Aapec y3na (0...255) gns nocneaytowmx komaHg NREAD, NWRITE

D

R

Bbixoabl
OnucaHue

YcTaHaBnuBaet aapec MK B cetn ansa onepauunii NREAD, NWRITE.
Mpumep :
KoMmaHaa ycTaHaBnuBaeT ceTeBol agpec 0 ana nocneaytoulero obmMeHa.

Lernb
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NoAroToEKa ofMeHa © wI oM 0
Mode NODE
02000 F
200 —N
o —s

[301] NREAD Yrenune panHbix yananeHHoro MK

MapameTpbl

S | obnactb namaTn yganeHHoro MJK oTkyaa untaTb AaHHbIE

D | obnactb NETPLC kyaa nucatb

R | aAnnHa 6noka B 6anTax

Bbixoabl
Owmnbka yteHus
OnucaHue

YTeHue pgaHHbIX U3 obnactn S ycraHosneHHoro MNJIK B obnacte D NETPLC gnunHon R. Beixog O = 0
npw BbIK/IIOYEHHOM, 1 - Npun BKAOYEHHOM K.

Mpumep :

KoMaHaa unTaeT 610K AaHHbIX ¢ yaaneHHoro MJIK: agpec 040105 anvHa - 4 6anTa, B obnactb NetPlc
3a4aHHY0 CUMBOJSIMYECKNUM MMeHeM Meminp. CunTbiBaHue

Llernb
YATAET BNOK LaHHeR © wilaneHHoro NnNk.
rw[1] P NREAD
| | fent E F opfrwil
0z 004 01 N
4010 s olMeminp
4 —F

[302] NWRITE 3anucb B yaanenubiit MK

MapameTpbl

S | obnactb NETPLC oTkyaa unTaTth

D | obnactb namsatn yaanenHoro MNJIK Kyaa nucaTb AaHHble

R | annHa 6noka B 6amTax

Bbixoabl
OnucaHue

-8 -



Ipoepammusiii komniexc @pecam2005. Pykosodcmeo no npocpammuposanuio

3anucb AaHHbIX M3 obnactm S NETPLC B MJIK no agpecy D anuHonm R. Bbixog O = 0 npu
BbIK/IOYEHHOM, 1 - Npu Bk/IoYeHHOM [JIK.

[303] NMSG 3anuchk coobuenuns

MapameTpbl

S | HoMep coobuleHus

D | rpynna coobuwieHus

R | TN cooblieHuns

Bbixoabl
OnucaHue

3anucb coobuweHusa S B xypHan rpynna D tun R.

[304] NSTORE 3anuch B xpaHnnuue

MapameTpbl

S | agpec ncTtoyHukKa AaHHbIX

D | rpynna AaHHbIX

R [ ™mn paHHbIX

Bbixoabl
OnucaHue

3anucb 2-x 6anT 3HadeHua ns agpeca S rpynna D tuna R.

[305] NSYNC Astoreneparop

MapameTpsbl

S | nepuoa CUHXPOUMMYNbLCOB

D | dasa cuHxpouMnysbca

R

Bbixoabl
BbixogHasa g4yeika aBToreHepaTopa
OnucaHue

CuHXpouMnynbCbl ¢ ypoBHeM 1 nepuoaom S dazon D B suelike cneaytoweli 3a aapecomM HaCTPOMKMU.
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[306] NGREAT Bonbuwe

MapameTpbl

S | agapec AaHHbIX

D | agpec AaHHbIX

R

Bbixoabl
">" B Ayeike, cneayoLlel 3a aApecoM KaTyLKWU HAaCTPOMKMU.
OnucaHue

CpaBHeHMe cnoBa no aapecy S co cnoBoM no aapecy D. PesynbtaT 1 npu S>D B suelike,
cneaytollen 3a aapecoM KaTyLKN HAaCTPOIKK.

[307] NLESS Mehbwe

MapameTpbl

S | aapec AaHHbIX

D | agpec AaHHbIX

R

Bbixoabl
"<" B A4yelike, cneaytolen 3a agpecoM KaTyLWKN HaCTPOMKM.
OnucaHue

CpaBHeHMe cnoBa No agpecy S co cnoBoM no aapecy D. PesynbtaT 1 npu S<D B suelike,
crneaylolen 3a agpecoM KaTyLKN HAacTPOMKMU.

[308] NEQUAL PasHo

MapameTpsbl

S | aapec AaHHbIX

D | agpec AaHHbIX

R

Bbixoabl
"=" B dyenke, cneayoLen 3a aApecoM KaTyLKN HaCTPOMKH.
OnucaHue

CpaBHeHuWe cnoBa Mo agapecy S co cnoBoM no agpecy D. PesynbtaT 1 npu S=D B sAueiike,
cneayloLlen 3a aapecom KaTyLWwKu HacTPOMNKM.
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MapameTpbl

S |aapec Kyaa 3anvcaTtb AaHHble

D

R

Bbixoabl
OnucaHue

YnTaeT pazmep namsiTi B A4erky S

MapameTpbl

S | aapec BXOAHOro 3Ha4yeHus

D | aapec ycpeaHEeHHOro 3HayeHus

R

Bbixoabl
Bxopg cbpoca
OnucaHue

YcpeaHsieT 3HayeHust. BxoaHble 3HadeHus B (S), ycpedHeHHble B (D). Wcnonb3lyetr aBa 6anTta no
aapecy (D+2) Onsa xpaHeHus cyeTumka. Bxoa cbpoca - cneaytowmii 3a KaTyLKOW HAaCTPOMKMK.

MapameTpbl

S | Kyaa 3aHecTu AaHHble

D | JlaHHble gnsa BBoAa

R

Bbixoabl
OonucaHue

YcraHoBka 16-6ut uncna B suenky S
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MapameTpbl

S | aapec 610Kka UCTOYHMKA

D | appec 6n10Ka npMeMHuKa

R | anvHa 6noka

Bbixoabl
OnucaHue

Mepecbinka (R) 6anTt u3 (S) B (D) 13 noboii obnactu B nobyto.

[313] NMOVW nepecbinka cnos

MapameTpbl

S | aapec 6noka UCTOYHMKA

D | appec 6n10Ka npMeMHuKa

R | annHa 6noka

Bbixoabl
OnucaHune

Mepecbinka (R) 2-x 6anTt cnos u3 (S) B (D) 3 nwbor obnactn B ntobyto. OMHa namepseTca B
cnosax.

[314] NMAX Makcumym

MapameTpsbl

S | BxogHoe 3HavyeHue

D | MakcuManbHoe 3HayeHune

R

Bbixoabl
C6poc
OnucaHue

CoxpaHsieT MakcuMasnbHoe 3HadeHue B (D). Cébpoc B 0 no 0 B sA4velike crepywwen 3a agpecom
HaCTPOMKM.

[315] NLESSI MeHbe 3HaueHus

MapameTpsbl

S | Aapec AaHHbIX
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D | HenocpeactBeHHOE 3HayeHue

R

Bbixoabl
"<" MeHblle
OnucaHue

CpaBHeHMe cnosa no agpecy S co 3HadeHumeM B D. Pesynbtat 1 npm S<D B A4velike, cneaytollen 3a
aApecoM KaTyLKW HAaCTPOMKM.

[316] NGREATI bBonbwe uncna

MapameTpsbl

S | Aapec AaHHbIX

D | HenocpeactBeHHOE 3HayeHue

R

Bbixoabl
">" 6onblue
OnucaHune

CpaBHeHMe cnosa no agpecy S co 3HadeHmeM B D. Pesynbtat 1 npm S>D B auyelike, cneaytowen 3a
aApecoM KaTyLKU HAaCTPOMKMW.
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NMPUNOXXEHUE 1. lNpumMepbl
nporpamMmMmupoBaHua Ha PKC.

1. 3apeprkka Ha BblKJIlOYEHUE

Lenb:

MpoetkTel | Mporpara | Lad:RS-Tprrrep  Lad:3agepKa B | 4 kX

;XQH|4F1+O'|;DEX|>@|§ #Iﬂ 'I Ll,EI'II:-I TI

| 1 | | z | | 3 | | 4 | | KoHTaKT |
P ZalepKKa Ha BeIKMOYEHWE. DinpUt - Ex04, DOUL - BbiOA.
JNUMTENEHOCTE 3ALEpKKK 3aIAETCA NapaMmeTpoM N Tadmepa Del &y
] Oi nput Dout De 1 ay
| |1 T -
If'ﬂl | E =—Delas[1]
3 —H
DOPMMPOBAHME BBXOAHOMD CHIHaNnA
] O nput De 1 ay Dout
[ | [1] {
1 l |
] Dout
|1
[
KoHTakTbI:
Dinput | BxogHOW curHan;
N nporpamMMuMpyeMas 3agaepxka OTK/IoUeHWs 3aaeTcs napaMeTpoMm TalimMepa ;

Delay | kaTywka HaCcTpolrku Tanimepa;

Dout BbIXOAHOW CUrHa.

OnucaHue paboTtbl yenu:

BeixogHon curHan Dout nepekntouvaetcs B «1» OAHOBPEMEHHO CO BKKOYEHMEeM BxoaHoro curHana Dinput .
Mpun oTkNtoueHmn Dinput- nepexon n3a «1» B «0» - HAYMHAETCA OTCYET 3a4EPXKKWN BbIK/TKOYEHUS Ha TamMmepe.
Mo okoH4YyaHuu 3apepxkn Dout nepexoamt B «0». Llenb He 4yBCTBUTENIbHA K ObICTPbIM MEpPEK/TIOYEHUAM
BXOAHOro curHana («apebesr») - ecim OHM MPOUCXOAST 3@ BPEMS, MeHbllee 3a[epXKW Ha OTKIIYEeHue,
BbIXOAHOM CUrHan ocTaeTcsa B «1».

BpeMeHHas amarpaMmma:
Dirplt  § F

Delad - pazpeuteHHe) CueTa TakMens

Dot
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2. dopMUupoBaHMe ANINTENIbHOCTU BbIXOAHOINO CUrHana

Lenb:

lens 0

oAy ne IIEFF|3H| HMI amzaiH | Mparparma | Lad:Zagepwraeein,  LadibopMyposarent |

§%H|4+#0'|Jﬁﬁx|’@|§

# IE r I Lene I l I

4 I o

1

2

kS

KOHTaKT |

=i

4d
|

[ ] ':F'I:II‘JMMI‘JDB&TEDI:- ANATENBHOCTH EBBMOAHOMO CWMIHANa Ha CHETHWEE.
513 - BOAHOW CHMMHAaN; FOormout - EBbi=0AHOH CHMHAN 3a0AHHOK
ANMTENEHOCTHM,. ANMTEMEHOCTE 33038TCA NEpMOLOM TaWMEpRd.

Form

Form

Form

[1]
V

Form

KAK MNpH HKOPOTHEOM,

E T =hrForm[1]

W

Formout

ANWTENEHOC T BEIXOJAHOMD CMMHANA BCErAA COOTEETCTEWET
3ALAHHOMY MHTEDE Ay
EXOAHOM CHIHANE .

Form

KOHTaKTbI:

[1]
V

—
—_—

Tak W NpM A NMHHOM

Sig BXOAHOW CcuUrHan;

Form KaTylKa HacCTPOMKM TalMepa Ha 3alaHHYI0 AJIMTENbHOCTL;
Form[1] | kaTywka OKOHYaHUS cyeTa TalMepa;

N napameTp TaiMepa paBHbIl TeKkyllee BpeMs hopMMpoBaTens;
Formout | BbIXOAHOW cuUrHan.

OnucaHue paboTtbl uenu:

BbixogHon curHan Formout nepekntoyvaeTcs B «1» OAHOBPEMEHHO CO BK/HOYEHMEM BXOAHOro curHana Sig .
OnHOBpEMEHHO HauyMHaeTcsl OTCcYeT 3a4epXXKU BbIK/IIOUEeHUs Ha TanMepe. Mo oKOHYaHMK 3aaepxkum Formout
nepexogut B «0». lpu oTkNodeHUn Sig - nepexon u3 «1» B «0» nepexkntovyeHUs BbIXOAHOrO curHana He
npoucxoauT.

BpemeHHas

5ig - Ex0AHOM CHMHE

Form

- pAEPELUGHHE

Formf1] -

KOHHIHHE Cue

a TaFMep;

Formaut

3

e L Err T BB NPT T BT
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3. RS-Tpurrep

Lenb:

Ao4y Nk IIEFF|3H| HMI amzaiH | Mporpara | Lad: 3aaepwra Beikn, | Lad: PoprupoEaTEnt Lad:RS—TpHrrep| 4 =

55H|4k#0*|%ﬁ¥|*@|§ #IE vI Ll,enbl vI

lens 0

| 1 | | 2 | | 3 | | KOHTaKT |

2 RS — TROWICEp HA CHETYMKE CLr. BX0AHOW CMOHAN YCTAHOEKM —
Set, Ex0l CApoCa - RESEL, BbOA TPMICEpa - CErZ.

Set Ctr
H E € »lcCtr[z]
1 —N
ctr[1] R

CHpoc TpWrrepa

Reset Ctr[l]

—
—_—

KOHTaKTbI:

Set BXOAHOW CUrHaN YCTaHOBKM TpUrrepa;

Reset | BXOAHOW curHan c6poc Tpurrepa.

Ctr KaTyLlKa HaCTPOMKK cUeTymKa;

Ctr[1] | BbIxoa Tpurrepa;

N napameTp cyeTuunKka;

OnucaHue pa6oTtbl Lenu:

CurHan yctaHoBKM Tpurrepa Set noctynaeTr Ha KaTywKy HacTporku cuyetumka Ctr. MNpu Set=1 Tekyuwee
3HaueHMe cyeTuMKa yCTaHaBNMBaETCa B 1, cMrHan OKOH4YaHusa cuyeta ">", obpasywowuii Bbixoa RS-Tpurrepa,

TaKxe B 1. RS-Tpurrep "ycTaHoBnen".
CurHan Reset noctynaeT Ha KaTywky cbpoca Tekyuwero cyetymka B 0. MNpu Reset=1 Tekyuee 3HayeHue
cyeTymnKka paBHo 0 ¥  BbIXO4A  OKOH4YaHuA ">"  Takke B 0. RS-Tpurrep  "cbpoweH".

Ona koppekTHOW paboTbl RS-Tpurrepa tpebyetcs u4To6bl aKTUBHbLIM 6bl1 TONBKO OAMH M3 BXOAOB: Set unu
Reset.

BpemeHHas AvarpaMma:
Set-Ex0A VOTAHOREM L ¢ & i L 1 ' £ F § f &

Rese&t o u:En:pcu:

Chr[2] - eeieoa

4. T-tpurrep
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Llenb:

Mpoek T | CnpaBKa| MNporpadna  LadiT-TpYMrrep | 9 [ =

55H|%ﬁ0*|.}éﬁ){|’.@|§ﬂ #|3 'I Ll,enblﬁ vI

lens 0

| 1 | | 2 | | 3 | | KOHTaKT |
[ ] T - TpMCrep CAENWTENE YACTOTEl HA 2. EXOAHOW CHMrHan - TTC,
EEIXOMLHOW CHMrHan - TA+Z.
a.o0 TTC TA
02003
|| E € =l-Tasz
0z 042 1 N
Ta+l —
[1, 1].
1.0 TTC TB
02 00&
H E C =|TE+2
0z 042 z —n
TE+1 —r
[1, 2].
Z2.0 TE[2] TA[1]
|1 0z 004 N
| 1 \ )
02010
[1, 3].
3.0 Ta[1] TE[1]
|1 0z a0F !
| | )
0z 004

KOHTaKTbI:

TTC cUeTHbIW Bxoa T-Tpurrepa;

TA KaTyLllKa HacTpPonKkn cyeTumnka TA;

TA[1] | BXoAHOW curHan c6poc NepBoOro cHeTyMKa.

TA[2] | BbIXOA OKOHYaHWUA cyeTa; BbiXoa T-Tpurrepa;

N=1 rnapaMmeTp NepBoOro CYHeTUYNKa;

TB KaTylKa HacTponku cyeTumnka TB;

TB[1] | BxogHOM curHan cbpoc cueTumnka.

TB[2] | BbIXOA OKOHYaHUA cyeTa;

N=2 | napameTp BTOPOro cyeTyuKa;

OnucaHue paboTtbl yenu:

CueTtunk TA cumTaeT 4O MepBOro TakTa, 3aTeM yCTaHaBAMBaeT curHan ">", KOTopbIN ABNSETCA BbIXOAOM T-
Tpurrepa, B 1.
CuyeTtunk TB cuuTaeT A0 ABYX TaKTOB, 3aTeM nogaeTr curHan cbpoca TB[2] Ha Bxoa TA[1l] cueTtumka TA.
CurHan cbpoca TB[2] nosiBnseTcs oAMH pa3 3a ABa nepuoga BXOAHOro curHana TTC M aKTMBEH NUWb B
TeyeHne O4HOro CKaHa, 3aTeM OH aBTOMATUYEeCKU CHuMaeTcsa. HO B MOMeHT akTuBHOCTM TB[2] cueTumk TA
cbpowieH " He cunTaer.

Taknm 06pa3om Bbixoa cueTumka TA[2] paboTaeT B pexume aeneHus BXoAHoM yactoTel TTC Ha ABa.
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BpeMeHHas anarpaMmmMma:

TAlP] s

5. Mpumep nporpammbl ana HMI u NetPic

PaccmoTpum npumep npocton dopmbl HMI ¢ kHonkon "Myck", koTopas nocblnaeT curHan B CPU-165 node=0
Ha CcuYeTHbIW Bxoa T-Tpurrepa, pacCMOTPeHHbI B npeablaywem npumepe. BbixogHoW curHan Tpurrepa
npuvHumMaeTcsa anemeHtamn HMI "Ipadumk”, obpasys npocTon npumep uenu ynpasieHus.

TpebyeMble gencrems:

*  rpynnuMpoBKa BXOAHbIX U BbIXOAHbIX AAHHbIX, MNepechblsika AaHHbIX U3 6utoson obnactu NJIK B namatb
ANS BbIXOAHbIX CUrHANOB 1 06paTHO - ANS BXOAHbIX;

e paspaboTka nporpammbl NetPlc ans obMeHa aaHHbIMK ¢ CPU-165;

e pa3spaboTka dopmbl HMI.

BHauane crpynnupyem curHanbl 3anmcu u uteHmss CPU-165 B oTaenbHble (HenepekpbiBawwmecs) obnactm
NnaMsaTn BblpaBHEHHbIe No 6anTy. 3To Heo6XoaMMO YTOObI pe3ynbTaThl BbiNoaHeHUs koMaHg NREAD u NWRITE
He nopTwnw Apyr Apyra, cM. Puc 3.5.1.

JamckE MNK
o
NYWRITE
- Ymeme w2 MK
—
NREAD
Mopma HHI
CPU1GS Het Pic
peratCepeep

Puc. 5.1 O6nactn o6MeHa Ha 3anucb U YTeHHUe:

*  KpacHbIM LBETOM BblaeneHa obnacrtb 3anncu ns gopmel B CPU-165 no komaHae NWRITE, CPU-165
WCMONb3YET ee TONbKO ANS YTEHMUS,

*  CUHUM - obnacTb YTeHus us CPU-165 B ¢popmMy no komaHae NREAD, CPU-165 MoxeT ucnonb3oBaTtb
obnactb ANS YTEHUS U 3anucu.

Tabnuua obMeHa AaHHbIMMU

Appec B NetPlc m dpopme

CurHan Appec NJIK | Aapec o6sacTtu o6MeHa HMI
EKEF"C”r”a” OT 3NIEMEHTa 020425 04004 61T 25 0400425
TA - cyeTHbIn BX0oA Tpurrepa 02003s 04000 6uT 35 0400035
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TA[2] - BbIxoa Tpurrepa 020055 04000 6uT 55 0400055

Cneaytowme aBe uenu AobaenstTcs Kk nporpamMe CPU-165, cOOTBETCTBEHHO, mepen M nocne 6roka ¢ T-
Tpurrepom. MepBas uenb KOMNMPYET CI0BO AAHHbLIX 13 061acTn o6MeHa B 06/1aCTb BXOAHbIX CUIHAMOB:

[4, 4].
FRESUTE MO
037 &0 E F
0 —M
JEQKHOW B
FROMMET g olset

Puc. 5.2 NJIK: u3s cetn

BTopas uenb KonupyeT BbIXOAHOW pe3ynbTaT B obnactb obmeHa:

[+, 0O].
FResUTE MO
0z Fen E F
0 —N
JEQKHOW B
ctr —= O TOMET

Puc. 5.3 NMJIK: u3 cetn
Mporpamma ans NetPlc coaepxut uenu (Puc. 3.5.4):
* YcraHoBka Node=0:
. Komanay NWRITE ans 3anucm n3s NetPlc B CPU-165;

. Komanay NREAD ans uteHunsa us CPU-165 B NetPIc;
*  BOCMoMoraTenbHble Lenu, obecneymBarLme BbINOHEHME Ha KaXxaoM TakTe NetPlc.

-03 .
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| 1 | | 2 | | KOHTaKT

Dog] 00

o.o True
0zool

—
—_

MpefyCTaHoEKa Node

1.0 True Wode
| 0z 000 ! ]
[
0z 001 :
MNoAr OTOEKa obMeHa © WS Nom u]
2.0 Node NODE
0z 000 E F
200 =N
o —s

CHpaoC rw ANA BRINOAHEHWA HA KIkKLOM TawkTe

T3.0 | True (a"
| 02003 i ]
IIIEEIIIII1 :
TamMce BaliTa B CPU-165
T 4.0 | (3] NWRITE
EELE E F Ofrw+l
30z n
ctr —z op<004
1 —r
CHpOC Pw ANnA BEINONHEHWMA HA KaSKLOM TakTe
TE.O | True i
| 02003 i )
III2EIIIII1 :
[ 3 YTeHME W3 CFU-185
T&.0 | rw[1] il NREAD
|| EELE E F o
02 oog 30l ]
4000 —z opMem
4 -

Puc. 5.4 Nporpamma NetPIc

PaspaboTka popMbl 3aK/0OYaETCSA B pa3MeLleHMM 3/1IeMeHTOB Ha GopMe 1 3aaaHus napameTpoB Puc. 3.5.5.

-94 -



Ipoepammusiii komniexc @pecam2005. Pykosodcmeo no npocpammuposanuio

MpoekTsl | HMI gW3aHd | Nporparta | Lad:BlockD 4 F o= |Ha':T|:":'_ﬁK” HMI 7 x|
=2 =

............................................... E Base.l =
::@ oo 18 Jhabled False
L Lene: T - TpHrrep Cooo ] TR False
:::ETf_-i-l"-!F‘;'i-i'-iﬁiFt‘:(l‘l"li III ame GRBase_Z
::® : ' ' ' ' ' ' Tvpe GREase
P E Base.2 Connection
e e 5 Address 40003
L 77 Colors Il Black
ZZ@ Elements 100
L e Labellnt L
o . Linewidth 1

:MMHTETDD EXOAHOMD CHrHana TTC Node 0

R ReqData False

T e e -
R SyncType 0
S B Misc d
sy Mame
............................................... i

Puc. 5.5 ®opma HMI B ausaiiHepe

CTaTUYECKUIN 3NeMeHT "TeKkcT";
aneMeHT "rpaduk" - ona BXogHOro CUrHana;
aneMeHT "rpaduk" - ona BbIBXOAHOIrO CUrHana;

CTaTUYECKUNIA aneMeHT "TekcT";
HacTpoikn HMI.

ounhuneE

Ons 3anycka ¢opMy cneayeTt coxpaHuTb B pann B nanky "/netplc”, Hanpumep:

* "netplc/example/npumep.hmi"

3aTteM OTKpbITb OKHO YynpaBneHus ®peratCepsep u BHecTu napameTtp "HMILoad

"netplc/example/".

-905 -

OVCKPETHbIN 6a30BbIN 3/1EMEHT - ANt GopMapoBaHMs BXOAHOIO CMrHana Tpurrepa;

netplc/example/" wu
HaxkaTb KHonky "CoxpaHuUTb u3MeHeHus". Mpu 3ToM oTKpotoTca Bce ¢opmbl HMI, pacnonoxeHHble B nanke
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:'.'.,1 Teskt
M

=10l x|

LUene: T - TpMrrep

U
1

@ VIMHMTaTOp BX0AHOrD CHrHana TTC

Puc. 5.6 PesynbtaTt Ha popme HMI
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