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Mporpamma OWEN Logic

BBeneHue

PykoBogctBo nonb3oBatend nporpammbl OWEN Logic npegHasHayeHO Aans
O3HaKOMINEHUs Monb3oBaTend C TEXHONOrMen nporpaMMMpoOBaHUS KOMMYTALUOHHbIX
NpnbopoB, OTHOCALLUMXCA K rpynne nporpammMmpyeMblx perne (B 4acTHOCTU, Npubopos
cepum TMP1xx npomussogctea MO OBEH), 6e3 npumMeHeHUs MalUMHHbIX S3bIKOB
BbICOKOrO YpOBHs. [1Na cocTaBneHusi NporpaMmmbl MCNONb3yeTCA BU3yarbHbIA A3bIK Ha
OCHOBE rpadunyecknx 6nokoB, NPUMEHSIEMbIX B LM POBLIX 3MTIEKTPUYECKNX CXEMAX.

Mporpamma OWEN Logic nocTtaBnsieTcs Ha KOMMaKT-OUCKe, BXogslWwem B
Komnnekt noctaeku nporpammartopa [NP-KIM110 (HoBble Bepcuu OOCTYMHbI Ha canTe
www.owen.ru).




Mporpamma OWEN Logic

Ab6peBMaTypbl U TEPMUHDBI

AbBGpeBmatypbl U TEPMWUHBI,

KOMMAaKTHOIro onncaHumA.

OWEN Logic

FBD (Function Block
Diagram)
(dbyHKUMOHaNbHbIN BNoK
CXeMmbl)

KommyTauunoHHas
nporpamma («ynpasnsoLias
nporpaMmmay, «npoeKT»)

INNornyeckum curHan
(«curHany)

nK
Mpubop

ne

MNMpeo6pa3oBaTenb

MpoekT

PYHKLUMOHaNbHbLIN 60K

PyHKUMA (fornyeckas)

XoncTt

Uwnkn

ncnosibdyemble B TeKCTe pykoBoACTBa AO514

paspaboTaHHas KoMnaHuemn Mo OBEH
crneuvanusMpoBaHHasa nporpaMmma, peanuayloLlas
cpegy  MNpoOrpaMMmMpoBaHMs  KOMMYTaLMOHHbIX
ynpasnsaoLwmx npnbopos.

rpadgpuyeckun A3bIK ans BU3yarnbHOro
NporpaMMmpoBaHnsi, B KOTOPOM  KOMMOHEHTbI
a3blka (6r10KM) ABNAOTCA 3NIEMEHTAaMUN MUKPOCXEM,
MCNONb3yeMbIX B 3M1IEKTPUYECKNX MPUHLMNNATBbHBIX
cxemax. bnokm cooTBETCTBYHOT OMUCaHHbLIM B
M3K 61131-3.

co3faHHas nosfib3oBartenem u 3anucoiBaemas B NP
nporpaMmma, npegHasHavYeHHas Ansa ynpasneHus
BHELUHUMM YCTPOMCTBaAMM.

ANCKpeTHas uamyeckas BENUUMHaA (HanpshkeHue
UM TOK), NPUHUMAaIOLWAa TOMbKO OBa 3HAYEHUS:
BKIMKOYEHO — COOTBETCTBYET Jiormdyeckon «1»
(mor. «1»), n OTKMYEeHO — norndyeckomy «O»
(nor. «0x»).

nepcoHarnbHbIN KOMMbIOTEP.

nporpammMmmpyemMoe YCTPOWNCTBO, Hanpumenp,
nporpammupyemoe pene [MP110, ana koToporo
COCTaBnseTcs KOMMyTaLUMOHHas nporpamma.
nporpamMmupyemoe  pere  (nporpamMmupyemoe
YCTPOUCTBO,  And KOTOpPOro  CcocTaBfiseTcs
KOMMYyTaLMOHHaA nporpaMmma).

YCTPOUCTBO, 4vepesd KoTopoe [P nogknwovaeTca K
MK. Cxema nogkntoveHmsa npeobpasosatensa k NP
npuBeieHa B PYKOBOACTBE MO 3KchsyaTaumn Ha
Mnpe.

KOMMYTaLMOHHas nporpamma, co3faHHas
nonb3oBateneMm B cpege nNporpaMMuUpoBaHUS
nporpammbl  OWEN Logic ans nocnegytoulen
3anucu B I1P.

CTPYKTYPHbIA 3NEeMeHT nporpaMmmbl, COAepXaLlnn
HECKOJTbKO JTOrM4eCcKnxX oyHKLUN.

CTPYKTYPHbI 9f1IEMEHT NporpaMmmbl, BbIMOSTHAOLLNNA

normyeckne  onepauuu Hag  NOMMYEeCKUMM
curHanamm.

none ans pasMeLleHns 9K3eMMNNsApoB
rpadounyeckmnx KOMMOHEHTOB npoekTa 7

peaaKkTMpOBaHUSA COeOMHUTENbHbIX Lenen mexay
HUMMW.

BpemMs BbINOSTHEHUSA rnP
KOMMYTaUMOHHON  nporpammbl
Konuyectea BbINOSTHAEMbIX
NpOrpamMMHbIX LLensix).

3agiaHHoOM
(3aBucut ot
onepauumn B




Mporpamma OWEN Logic
1. O6wume cBeaeHUA o0 nporpamme
1.1. Ha3HauyeHue

Mporpamma OWEN Logic peanunsyeTt cpeny nporpamMmmmnpoBaHns
KOMMYTaLMOHHbBIX  yrpaeBngalowmx npubopoB, npefHasHa4YeHHy Ond  cOo3daHus
anroputmMoB  paboTtbl npubopoB, oOTHocAwmxca K rpynne [1P. 3t  npubopbl
NPUMEHSIOTCA ANS MOCTPOEHUS aBTOMATU3MPOBAHHbLIX CUCTEM YMpaBfeHus, a Takke
ONa 3aMeHbl penenHbIX CUCTEM 3aluTbl U KOHTpond. [lpn wncnonb3osaHun [1P
TpebyeTca MeHblue MepeknYvalWwmx YyCTPOUCTB ANA peleHus psga 3agady marnom
aBTOMaTU3aUUK, YTO CHWXKAET 3aTpaTtbl HA NPOEKTUPOBAHNE M N3FOTOBIIEHME CUCTEM, a
Takxe NoBblWaeT UX HaOeXHOCTb.

lMNepeyeHb npubopoB, ANs NPOrpaMMUpPOBaHUS KOTOPbIX MOXET UCMOSb30BaTbCS
nporpamMma, SOCTYyNeH Ha canTe Www.owen.ru.

1.2. OCHOBHbIe XapaKTepPUCTUKN

Mporpamma OWEN Logic nossonseTr cgopmMumpoBatb CXemy asToMaTmsauuu,
COOTBETCTBYHOLLYI KOHKPETHOMY KOMMIIEKCY NpoLeayp, ynpaBneHne KoTopbiMy AOSMKEH
BbINONHATL 1P npu nogaye curHanos Ha €ro BXoAbl.

YnpaBneHne BHELLHUMU YCTPOMCTBAMMU BbINOSIHAOT KOMMYTAUNOHHbIE 3NIEMEHTbI
Ha Bbixogax [P no 3arpykeHHoW B ero aHeproHe3aBMCUMYHO NaMsiTb KOMMYTaLWUOHHOM
nporpamme (MPOEKTY).

OpHoBpeMeHHO cpefa MNporpaMMupoBaHnsa MoxeT paboTaTb TOMNbKO C OAHUM
npoekTtom. [pu co3gaHmm npoekTa He TpebyeTtcsa nogkntoyeHms MNP.

MNocnepnoBaTenbHOCTL onepaumn npu pabote cnegyoLlas:

1) yctaHoBKa cpeabl nporpammupoBaHus Ha [1K (MHCTannauus nporpaMmmbl
OWEN Logic Ha [MK);

2) 3anyck cpeabl nporpammupoBanus Ha MK (3anyck nporpammbl OWEN Logic);

3) co3gaHne HOBOro npoekta (4na KoHkpetHou wmopenwn [1P) wnm  3anyck
CYLLLeCTBYIOLLLErO NpoeKTa A8 pefakTUpoBaHus;

4) coxpaHeHue npoekTa B Buae danna (¢ nobbiM UMeHeM);

5) 3arpyska npoekta B [1P.

B nporpamme wucnonb3yetca BuayanbHbiM A3blk FBD, B KOTOpOM 3anoxeHbl
NPVHUMMbI  MOCTPOEHUSA 3NEKTPUYECKMX NPUHUMNUanbHbIX cxem, paboTtarwmx ¢
NOrMYECKUMN CUrHanamu.

B cospaBaemon npu nomoLwun nporpamMmbl CXEMe MOXHO MCMNOSb30BaTh (PYyHKLMMU
(normyeckne HE, W, WIIN, wnckmovarowee WIIN), a Takke cneumnanbHble
dyHKUMOHarnbHble 6nokn (Mx nepeveHb NpueedeH B Mpunoxennax A u b).

1.3. Ocob6eHHOCTU KOMMYTaLMOHHOMU NporpamMmmbl

KommyTaumoHHas nporpamma ana [P coctaBngetca € yy4eToM KoOnmuyecTBa
NMEILLNXCH Y HEro BXOAOB, BbIXOAOB M HanNU4mMs 4acoB pearnbHoro BpemeHu. Obwas
CTPYKTYypa Af1s Takmx NporpamMm rnokasaHa Ha pucyHke 1.1.

Paboty NP MoxHO npeactasuTb B BUAE nocrnefoBaTeribHO BbINOSTHAEMbIX LIAroB:

War 1 — nornyeckoe COCTOSIHWE BXOAOB aBTOMAaTUYECKM 3arucbiBaeTCA B SYENKU
namMsaTy BXOA0B (KONMMYECTBO A4YE€EK PaBHO YMCY BXOOO0B, Hanpumep, I11,..., 18).

War 2 — komMyTaumMoHHasi nporpamMma CYMTbIBaeT 3HaYeHUs U3 s4Yeek NamaTu
BXOOOB W BbINOMHAET HaZ HAMK NOrM4yeckne onepawmm, B COOTBETCTBUU CO CXEMOW.
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MpuGop (nporpammupyemoe pene)

Up
%
MporpamMma
S1
- % Q1 DO1
o MPOrPaMMbl a
|~ % Q3 DO3
—
Q4 DO4

PucyHok 1.1 — ®yHKUMOHanNbHas cxema pabotsi P,
S1-Sn — nepeknovaTenu NN KHOMKU

War 3 — nocne o6paboTkn BCEN KOMMYTaLMOHHOW MporpamMmbl MPOU3BOAUTCS
3anucb pesynbTatoB Ha duandeckme Bbixogbl [1P (458 BKMAKYEHUS KOHTAKTOB
BbIXOogHbIX pene Q1, ..., Q4).

War N — nepexog Ha LWar1 (nocne BbINOMHEHUS BCeX Npeabliaywnx Lwaros
006paboTkn KOMMyTaUMOHHOW nporpammbl UMkn paboTtbl [P noBTopsieTcss ¢ nepsoro
wara). CkopoCTb MOBTOPEHUA onpenenseTcsa BHYTPEHHEW TaKTOBOW 4acTOTOW
paboTbl INP.

Bpemsa BbiNONHEHWA Bcex wWaroB HasbiBaeTcs paboynm uuknom MNP (3aBucut ot
KONM4YecTBa BbINOTHAEMbIX onepawmi B LIENsIX CXEMb).

1.4. TpeboBaHUA K NPOrpaMMHOMY 06eCcrneyYeHNI0 U TEXHUYECKUM
cpeacTBam

Mporpamma OWEN Logic pabotaet Ha MK nog ynpaBneHnem onepaumoOHHbIX
cuctem MS Windows 98/2000/XP. [Ons ee paboTbl gormkHa 6bITb npeaycTaHoOBEHHa
cpega .NET Framework 2.0 (npu oTcyTcTBMM [punoXeHus 3anpoc Ha ero ycTaHOBKY
NosIBNAETCS aBTOMaTUYECKN).

MuHuManbHble TexHU4yeckue TpeboBaHus K MK:

— npoueccop Pentium 2 v BblLwe;

— onepartmBHasa namaTb 64 M6 n 6onee;

— MUHUMarbHOe CBOOOAHOE NPOCTPAHCTBO Ha XecTkom aucke 30 M6;
— ontmnyecknn npueog CD-ROM,;

— ctangapTtHbin COM-nopT;

— KnaBmaTtypa v MblLUb;

— MOHUTOP C pa3pelleHnem akpaHa 800x600 nukcenen.

Mpumeyanme. COM-nopT ncnonb3yetcsa Ans 3anucyn co3gaHHOro nosnb3oBaTenem
npoekta B npmbop. Ecnn Ha MK ecTb TOnNbko nHTepdenc USB, To ana noaknioyeHus
kabens K aToMy MOpTy HyXeH npeobpasoBatens WHTepdencos (USB/RS-232) c
COOTBETCTBYHOLWMM fApavBepom. [lpu ycTaHoBKe apavBepa ans npeobpasoBaTtens
HeobXxoauMo crnefoBaThb yKa3aHUSM, NOABMNSAOLWNMMCSA Ha SKpaHe.
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2. YcTtaHOBKa U 3anycK nporpamMmmbol
2.1. YctaHoOBKa

Ona yctaHoBku Ha komnbtoTep nporpammbl OWEN Logic

cnegyet 3anyctutb cann Setup OWEN Logic.exe (pa3melleH Ha po-

KOMMNaKT-OUCcKe) 1 cnefoBatb MHCTPYKUMAM, NOSABASAOLWLMMCSA Ha [P

aKpaHe. CWERN Logic
[Mocne ycnewHon ycTaHOBKM Ha paboyem cTone nosBuTCS PucyHok 2.1 —

apnbik OWEN Logic (pucyHok 2.1). Apneik nporpaMme!
2.2. 3anyck

Ans 3anycka nporpammbl OWEN Logic cnegyetr BbibpaTb  KOMaHay
«Myck » Mporpammbl » OWEN » OWEN Logic » OWEN Logic» unn  LWeNKHYTb
NEeBOM KHOMKOMW MbILIN HA COOTBETCTBYIOLLIEN NKOHKE paboyero cTona.

2.3. Hactpouka cBasu c NP

[na HacTporiku ceasu ¢ NP cHavana BbinonHaeTcs nogkritoydeHne ero K MK vyepes
nobon  ceobogHbin  COM-nopTt. [Ona  coeguHeHus  ucnonb3yeTcss  kabenb
nporpaMMmnpoBaHUsl, BXOASALLMA B KOMMNIEKT nocTtaBku npeobpasosaTtens NP-KM10.

BHumaHue! dnekTpuyeckoe -
nogknoveHme Kk K pgonyckaetca BBt ER L]y @
BbINOSIHATL TOMBbKO MPU  BbIKIHOYEHHOM
nutanum MNP. B Napamerpw nopra

MopT COk1

Mocne 3I1EeKTPUYECKOro

COeaVHEHNs1 YCTPOWNCTB, HacTpauBarTCH
napameTpbl CBA3XM B MNporpamme
OWEN Logic.

HacTponka kaHana coeguHeHunsa c
MNP nponssogutcs B oOkHe «HacTpouka
nopTta» — OHO BbI3bIBAETCS N3 OCHOBHOIO Mopr
MEHI0 KoMaHaomn BrIGepuTe NOPT 004 CEASH C NPUGOROL,
Mpubop » Hactpouka nopra....

[MepBOHaA4YanbHO 3TO OKHO WMeeT
BMA, NOKa3aHHbIN Ha PUCYHKe 2.2. ook | OTreHa

Hactponka coctout B Bbibope
Homepa wucnonbdyemoro COM-nopTa
(ocTanbHble HacTPOMKM (PMKCUPOBAHHbIE PucyHok 2.2 — OkHO HacTpoiku nopta
N BbIBOOATCA OS5 CMIPaBKK).

Bbibop noatBepxgaetcsa HaxaTtuem kHornkn OK,




3. Pa6ota c nporpammomn

Mporpamma OWEN Logic

3.1. 'paduuecknn nutepcenc

Mocne 3anycka nporpammbl OWEN Logic Ha mMoHuMTOpe oOTKpbiBaeTcsa [naBHoOe
OKHO Nporpammbl, NpMBeAeHHOE Ha pUcyHke 3.1.

<% DWEN Logic

P aiin

Bua  Mpugop

Il 1EIE T I

Cepeuc  Momowe

ERN

¢ BHANMOTEKA KOMOOHEHTOE

m="

‘i CEOMCTES

2z)8)

I I Tranesmrenaweens oM |

PucyHok 3.1 — TnaBHOe OKHO nporpaMmmbl (BUA A0 OTKPbLITUA NPOEKTa)

FmaBHOE OKHO NporpamMmbl BKIOYaeT:

— 3arofloBOK OKHa (BepXHAs CTpoka) — nocre co3faHus MpoekTa B 3arosioBke
aBTOMAaTUYECKM BbIBOANTCA MHpopmauma o6 mmeHn darnna npoekta u ero mecre
pasmeLwleHna Ha [1K;

— rnaBHoe MeHo nporpammbl: ®ann, Bug, Mpnbop, Cepeuc, NMNomoub;

— MaHenuM UHCTPYMEHTOB N5t B6bICTPOro BbI30Ba 4acTO MCMNOMNb3yeMbIX OENCTBUN

(Tabnuua 3.1).

Ta6bnuua 3.1. dnemMeHTbl ynpaBneHUusi NporpaMmmbil

KHonka naHenu
MHCTPYMEHTOB

KomaHaa
rnaBHOro MeHIo

HasBaHue n onucaHue gencTBUn

®dann | HoBbin

HoBbIM — OTKpbIBaeT HOBbIA NPOEKT. TeKyLun
NPOEKT Mpu 3TOM 3aKpbIBaeTCH

dann | OTKpbITb

OTKpbITb — OTKPbIBAET Ha pedakTMpoBaHWE paHee
CO34aHHbIN N COXPaHEHHbIV NPOEKT

4]

®dann |
CoxpaHuTb

CoxpaHUTb — COXpaHAeT TeKyLnin npoekT B danne
(kHONKa He akTUBHA, NoKa NPOEKT He co3daH). MNpwu
nepBoHaYyanbHOM COXpPaHEHWW Bbi3blBAaeT OKHO AnNs
NPUCBOEHNA UMEHN dhanny
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MpoagonxeHue Tabnuubi 3.1

KHonka naHenu KomaHpa rmaBHOro

HasBaHue n onucaHune gencTtBun
MHCTPYMEHTOB MeHIo

CoXpaHUTb KaK ... —  BbI3blBAET  OKHO  Ans
NMPUCBOEHUSI HOBOrO WMMeHW cpainy npu ero
COXpaHeHUn

®dann | CoxpaHuTb
Kak...

dann | 3anucatb 3anucatb nporpammy B npubop — BbI3blBaeT
nporpamMmmy B 3anncb cosgaHHoro npoekrta B NP
npubop

UHdopmaumua — BbI3biBaeT WMHGPOPMaLMOHHOE
®ann | UIHdopma- | OKHO C Bepcuern nporpammHoro obecneveHusi B

umsa MP n ueneBom HasHavyeHun NpoekTa (Mogenu MNP,
AN KOTOpow pa3paboTaH NPOEKT)

CeTka — BbI3blBaeT OTOOpaxeHue pasMeTovHOM
Bua | Cetka CeTKM Ha XxoficTe (B 30HE pa3MELLEHUSI CXEMbI
npoekTa)

YMeHblieHue MacwTaba — m3MmeHsieT macwTtab
pabo4yero nonsa cxembl NPoOeKTa

OpurnHanbHbIn pasMmep — BO3BpawaeT K
mMacwTtaby pabodero nons Cxembl MNPOEKTa,
YyCTaHOBMEHHOMY MO YMOMYaHUIo

YBenuuntb MacwTadb — u3MeHdeT MaclTab
pabo4yero Nons cxembl NpoeKkTa

MacwTtab pabouyenn 30HbI (xomncra) npwm

100% -
OTOOpaXXeHNnN cxembl NPOeKTa

IEIEE | ® |

NepeMmMeHOBaTb KOMMOHEHTbI — W3MEHSET
HyMepauuio YHKUMOHANBHbIX 6nokKoB,
pPacnonoXeHHbIX B paboyen 30He npoekTa
(kHOMKa He aKTMBHA, NOKa MPOEKT He co3aaH)

Bua |
B0 MepenmeHoBaTb
KOMMOHEHTbI

Bnok  KommeHTapueB -  obecneuvBaeT
no6aBneHMe KOMMEHTapWIN Ha CXeMy MPoeKTa

— BKnagkun «bubnuoteka KomMnoHeHTOB» N «CBoMCTBa» (40 OTKPbLITUS MpOeKTa B
HUX HET MHopmaunn);

— none pefakTUpoBaHUS CO34aBaemMor KOMMYTAUMOHHOW nporpamMmbl — paboyas
obnacTtb npoekTa (40 OTKPbLITUSA NPOEKTa XONCT MyCTON);

— HWKHIOK ~ CTaTyCHYK  CTPOKY, MNOKa3blBalOLWYK COCTOSHME NporpaMmbl
OWEN Logic n Hannumne nogkntoyeHus Kk Hen MNP (pucyHok 3.2).

|[@ 1102480 4p4

I [ nawox [ oadox

(1) (2) (3) (4)

PucyHok 3.2 — CtaTycHas ctpoka okHa nporpammbl OWEN Logic npu nogknto4yeHHOM npu6ope

B cTpoke ctaTtyca otobpaxaeTcs nHpopmaums:

(1)n(2) — poctynHas namate [P B npoueHTax oT obuwero obbema:
«M3Y:0...100 %» n «0O3Y:0...100 %» (4em Oonbwe ncCnonb3yeTcsa B Nporpamme
PYHKUMOHanNbHbIX 6r10kOB U OYHKLUMIA, TeM Gonblie namatn Tpebyetcs ans paboThbl
BIP). Tlporpamma OWEN Logic aBTOMatMyeckm paccyumTbiBaeT  LOCTYMHYHO
namsaTte NP, 1, B cryyae KpUTMYECKOrO 3HAYEeHWs, BbLIBOAUT COOTBETCTBYHOLLEE
npeaynpexaeHue;

(3) — nHdbopmauusa o Hanmuum ceasu mexagy nporpammon OWEN Logic un MNP, npwu
HanNU4MM CBA3N ykasbiBaeTcs TMn nogknoveHHoro MP;

(4) — Homep BbIBpaHHOro Nonb3oBaTenem nopTa.
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3.2. Co3gaHue HOBOro npoeKTa n ero coxpaHeHue

Mocne 3anycka nporpammbl OWEN Logic cneayeT HaxaTb kHonky «CosgaTtb»

() NnaHenm MHCTPYMEHTOB — NMpu 3TOM NOSABUTCSA OKHO Bbibopa Tuna MNP, onsa kKoToporo
ByaeT co3gaBaTbCs NPOEKT (PUCYHOK 3.3).

[ |

BuiGop mogeam E|

MpHBop Bxoakl Brizoagl
MFP110-24.80 4P 8 4
MP110-24.80.4FY g 4
nP110-22080% 4P 8 4
MNP110-22080% 4P-4 8 4
Ok, | | OrreHa

PucyHok 3.3 — OkHo «Bbi6op mogenu» MNP gnsa npoekra

Mocne BblgeneHus Kypcopom HyxHon wmogenun [P, Bbibop noaTtBepxaaetcs
HaxkaTmem kHonku OK, — B paboyen obnactu nporpammbl NOSBUTCS Mosie (XONCT), Ha
Kpasx KOTOporo crnesa pasmelleHbl Bxoabl 11-18, a cnpaBa — Bbixogbl Q1-Q4 TP
(puncyHok 3.4).

OWEN Logic - C:\CpeT_Logic_T.owl =3
Pain Bug  Mpudop  Cepeuc  Momows

BETIE P IEEEE-

: BMONMOTERE KOMIOHEHTOE oL O x

B 2

& Workmovaowes KK

| @ DyHKLLMA

@ DYHKLWOHANLHBIA Bnok

2]

CEORCTES pOX
m=-| A
w2
Bricora xoncTa, m 103 *
_E WkpuHa ®oncTa, 105 E.

BricoTa xoncta, mMm

M sMEHEHWE BEICOTEI #ONCTA B AManasoHe or 100
a0 420 par

FIEEEEERE

nay 1% D34 0% |[@nPi1o2480 4Py |[COMT | |Macuras: 100% |

PucyHok 3.4 — Bupg okHa nporpamMmmbl nocne Bbioopa mogenu MNP (npn6op nogkmno4eH)
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[MpoekT co3gaeTcsa nyTeMm nepeTackuBaHus BblAeneHHbIX KypcopoM Mbin 6110KOB
n3 BKNagkm «bmbnuorteka KOMMOHEHTOB» Ha pabouvee nomne (XOncT) u BUPTyasnbHOro
coeguHeHnst uenen 6nokoB mexgy cobonm M Cc Bxogamm u Bbixogamu [MP. [Ona
YCTaAHOBKW coefuHeHun uenen 6noKOB MNonb3oBaTesflb KypCoOpPOM MbilKM yKasbiBaeT
Ha4anbHyH (BXOA/BbIX0A) U KOHEYHYHO (BXOA/BbIX04) TOUKM MPUBS3KU.

MpumeyaHue. CBsA3b HE MOXET YCTaHABMMBATLCS TONbKO MeXAy Bxodamu (Unwu
TONbKO MeXAy BbIXxogamu) rpadUyeckMx KOMMOHEHTOB, — [OMYCTUMbIM siBNsieTCs
coeanHeHue Bbixoda 1 BXOO0B.

D,J'IFI NMPUCBOEHUA NPOEKTY I/I}J,GHTVI(*)I/IKaLI,MOHHOFO MMEHN CclieayeT HaXXaTb KHOIMKY

«CoxpaHnuTb  NpoEeKkT» (@) NnaHenuM WHCTPYMEHTOB, WnuM BblIOpaTb KoMaHagy
«®ann » CoxpaHuTb Kak...» — OTKpoeTCA OKHO «CoXpaHuUTb Kak» B KOTOPOM MOXHO
npuceonTb MMS hanny (B cektope «Mmsa danna:», npu 3ToM 40NyCTUMO UCMNONb30BaTb
pycckue BykBbl, pUCyHOK 3.5).

. —
49
Mol
K.OMMBKTER

“J Mraa dpafina: Ceet bt
. _
Cetegos Tun alina: P aline npoekToE [*.owl] w ;

PucyHok 3.5 — ®parmeHT okHa «COXpaHUTb Kak»

Mpn nepBoM coxpaHeHUn wunn nNpu nepeumeHoBaHUW anna npoekta — B
OTKpbIBLUEMCSI CTaHAAPTHOM OKHe Bblbopa dhanna — cnegyet BbibpaTb Nub0O 3apatb
HaMMeHOoBaHWe N pacrnosioXeHne anna.

PacwupeHne ddanna npoekta: «*.owl». Takum obpasom, HasBaHue anna
NpoeKTa MOXEeT BbirngaeTb, Hanpumep, «CeeT_Logic.owl».

3.3. OTKpbITHE NpoeKTa ANA pefakTupoBaHus

[ns Toro 4tobbl BHECTN N3MEHEHUST B MPOEKT, paHEE COXPaHEHHbIN B chans, 3ToT
drann cnegyet oTKpbITb U3 Nnporpammbl OWEN Logic.
[na Toro 4To6bl OTKPLITL TPebyembln hann, cnegyeT HaxaTb KHOMKY «OTKPbITbY

() NaHenNu WHCTPYMEHTOB, MnNu BbibpaTb koMaHgy «®Paun » OTKpbITbY» [MNMaBHOMO
MeHi0. B oTkpbiBlUEMCA CTaHAApTHOM OKHe Bbibopa dhanna — BbibpaTb Tpebyembii
dann. Tekywmn NpoekT ByaeT 3akpbiT, a B OKHE MpPOrpamMMbl — OTKPbIT BblOpaHHbIN
NPOEKT.

3.4. 3arpy3kKa npoeKkTta B nporpaMmmMmupyemMbin npubop

[Nocne co3gaHMa nNpoekTa ero 3anucbiBaroT B 3HeproHesasucumyto namstb [P.
[lnsa 3annucn HeobxoamMmo:

1) coegmuutb MNP ¢ COM-nopTtom MK npu nOMoLLY KOMMYHUKALMOHHOIO Kabens;

2) nogatb nuTaHue Ha NP cornacHo ero pykoBoACTBY MO 3KChyaTauum;

3) HacTpouTb napameTpbl COEAVHEHUs, ecrim B 3TOM eCcTb HeobxoaumocTb
(cm. n. 2.3);

4) 3anucatb npoekT B NP npn nomowim KHOMKu naHenn WHCTPYMEHTOB, Unn
BblOpaTb kKOMaHgy «®Pann » 3anucaTtb NporpaMmmy B npubop».

11
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Mpumevanne. Cpasy nocne 3anucu [P nepexoaut B pabounn pexum u
KOMMYyTaUMOHHasa nporpammMa 3anyckaeTcsi aBTOMaTUYECKN.

BHumaHue! Ecnu B nogknioyeHHom [P yxe ecTb paHee 3anucaHHas
KOMMYyTaLMOHHAgA nporpamma, To Npu 3annucm B HEr0 HOBOIO MPOEKTa OHAa 3aMeHSIeTCA.

3.5. [lononHutenbHble BO3MOXHOCTU nporpammbl OWEN Logic

Ons ypobctea paboTbl Hag MNPOEKTOM B NporpaMme  NpeaycMOTPEHbI

AOMONHUTENbHbIE BO3MOXHOCTH:
1) onsa BknNagok «bubnnoTekn KOMMOHEHTOB» [OMNYyCKaeTcs W3MeHATb opMy

oTOOpaKeHus 4OCTYMHbIX PYHKUMIA 1 PYHKLUMOHANbHbLIX 65TOKOB, PUCYHOK 3.6.

M3meHeHne Ha BKnaake
BMaa otTobpaxeHuns
OOCTYMHbIX KOMMOHEHTOB

: BHBAMOTEKS KOMNOHEHTOB o x | BHBAMOTEKS KOMNOHEHTOR a X
o= 9
o= "< -1 B
=}
Noruyeckan gyrkukEa K M 4°"
=} wm “ LN
Noruyeckan gyrkuea MK
~{ ot BE-LYS
&= ne
Noryyeckan eyHkwHa HE
y HE chnﬁammss

E Hexnowarmwmee WA

Norvyeckan SYHKLMA MCEADYI0W es
MK

AIIIIIITS

Qé DyHKUMA : J DyHKUUA

@ DYHKLMOHANBHBIA Bnok | @ DYHKLHOHARBHBIA Bnok

PucyHok 3.6 — Npumep nameHeHunsi otobpakeHns 6510KOB GMBNMOTEKN KOMMOHEHTOB Ha BKIlagke
«DPYHKUUA»

AHanornyHble BO3MOXHOCTU MO WM3MEHEHMIO nopsigka (Buaa) otobpakaemon
MHopMaLMn nNpesycMoTpeHbl U Anda Bknagkn «CBoncTeay;

2) Npy NOMOLLN MbILWKM 30HY OTODOpaXeHus Ha BKMagkax nofnb3oBaTeslb MOXeT
yBenuunBaTth (pactarmBatb), NEPEHOCUTL B Nl060E MeCTO 3KpaHa UNn 3akpbiTb BKNAAKy

(ybpatb C akpaHa);
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3) ons ypobctBa OTOOpaXeHWs KOMMOHEHTOB MpOeKTa MNOoNb3oBaTeNb MOXET
CTyneH4yaTo M3MeHsTb MacwTtab Bnga xoncra (paboyero nons npoekra) Npyv NOMOLLN

KHOMOK Ha NaHenn MHCTPYMEHTOB (EI 7 EI);

4) pns ynobcTBa pasmeLLeHNss BCEX KOMMOHEHTOB MPOeKTa Nofb3oBaTeNlb MOXET
N3MEHATb pa3mMepbl xorncra (pabodero nonst NPoekTa) u war cetTkn (Mo BepTUKanu u
ropysoHtanu). [Ana atoro Heobxogummble UMpbl  yKasbiBalOTCA Ha 3aknagke
«CBowcTtBay, puCcyHok 3.7,

ECEFI:IﬁETEFEl O x
H=z | &
CE A

E Nokyment

Bricora xoncTa, ki 164

WuprHa xoncTa, rard 262
E Cerka

Wlar ceTku No BERTHEAMA, R 1

War ceTki No ropH3oHT anM, tdr 1

BricoTa xoncra, mm

M =rEeHEHIME BRICOTEI #0ACTa B gManasode ot 100
a0 420 rrd

PucyHok 3.7 — 3aknapgka «CBoMcTBa» C napameTpamu Mo ymMos4yaHuio

5) ons ynobcTBa 0TOOPaXeHUs KOMMOHEHTOB MPOEKTa Mofb30BaTellb MOXET Mpu

MOMOLLM KHOMKW Ha MNaHenuM MHCTPYMEHTOB () aBTOMaTU4YECKN MNEPENUMEHOBATb
NOpsiAKOBble HOMepa (PYHKLUMOHANbHbIX BITOKOB CXEMbI;

6) nocne BblAeNEeHNA KOMMOHEHTa CXeMbl Ha 3aknagke «CBoncTBa» NosiBNSETCH
AOCTYyN K yCTaHOBKE napameTpoB paboTbl 6MOKOB, ecnv 3TO NpegyCMOTPEHO B €ro
HasHavyeHun. [locTyn K MW3MEHeHusIM napameTpoB Ha 3aknagke «CsowncTtea»
NOABNAETCSA NPU BblAENEHUN KypCOPOM COOTBETCTBYIOLLIEN CTPOKM B OKHE;

7) nonb3oBatefib MOXeT A06aBUTb HEBMAUMBbIE KOMMEHTaApPUM K KOMMOHEHTaMm
CXeMbl — KOMMeHTapum 6yayT otobpaxaTbCs B BUAEe BCMIbIBAKOLLEN MNOLACKA3KN TOMbKO
Npw yCTaHOBKE Kypcopa Ha 3fEMEHT;

8) nonb3oBatens MoOXeT Ao06aBUTb Ha CXeMy MNpoeKTa CEeKTop C BUAUMbIMU
KOMMEHTapUaAMK, a Takke BblOenUTb parMeHT nons y cxembl uUBeToM. YToO6bl
MOMECTUTb Ha CTpaHuLy Kakon-nmbo TekcT, cneayeT LIJ,eJ'IKb MbILLIKOM

(T. . KpaTKOBPEMEHHO HaXkaTb NPaBYK KHOMKY MbIlK) MO KHOMKE Ha naHenu
WHCTPYMEHTOB, 3aTeM YCTaHOBWUTb KypCcOp Ha MeCTO, rge LOrfkHa pacnonaratbCs
HaanMMCb W NPW HaaTOW MNPaBOW KHOMKE MPOBECTM MO AMaroHannm B CeKTope
pasmelleHnss Tekcta. B pesynbTate B TOM MecTe MOSIBUTCA MPSIMOYrorfibHas pamMka
TEKCTOBbIN 06n1acTn ¢ pabovmm TeKCToM (pUCyHoK 3.8).

L
o----0--—-§
i Beegute
Q:OMEEEHTHO
Poopai
o----0----0

PucyHok 3.8 — CekTop xoncTa Ans BHeCeHUs KOMMeHTapueB
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N3MeHUTb o4YepTaHuMsi paMKu MOXHO C MOMOLLBbIO MbIK (NepeTackuBaHUEM), —
MMEHHO 3Ta paMKa 3ajaeT rpaHuubl TekcToBou obnactn. Ecnn TekcTt He Oyper
LeNIMKOM NoMeLLaTbCs, TO OH 0bpe3aeTcd No rpaHnLamM pamku.

UTo6bl 3a4aTb CBOW TEKCT HAAMUCU, CreayeT WeEeNKHYTb MbILWbI0 B 30HE PaMK1 U C
KnaBuaTypbl BBECTU TEKCT. HacTpouTb WPUT 1 UBET Hagnucu, a Takke useT doHa,
MOXXHO Ha naHenu Bknaaku «CeoncrTeay.

BnocnegctBum MOXHO MOABUMHYTb TEKCTOBYIO obnactb B nboe nonoxeHwe Ha
XOSCTe C MNOMOLLbIK NepeTacknBaHus.

9) BCe BXOAbl W BbIXO4A KOMMOHEHTOB CXEMbl COEOUHSAKTCA NUHUMAMWU (Npuy
nomouiM Kypcopa mbiwm). lNocne coeguMHeHWsa uenen NUHUAMWU, NYyTb JFIMHUM MOXHO
nepenBuUHYTb KYPCOPOM MbILLM MPU HaXKaToW NpaBOn KHOMKE, YCTAHOBMB KYpCOp B 30HE
NNHUK;

10) ansa ygobctBa oToGpaXXeHnsa cxembl Ha Xoricte paboyero nNons Bce KBagpaTbl
BXOLOB W BbIXOOOB [JornyckaeTcs nepemMeliatb (KypCOpOM MbIlK) B BepPTUKANbHOW
NMOCKOCTY;

11) nHdopmaumio o Bepcmm nporpaMmHoro obecneyenns B NP 1 ero Tune MoxHo

NosTyYnTb NPU MOMOLLIM KHOMKX Ha NaHemnn MHCTPYMEHTOB (), puUcyHok 3.9.
[ i

Hucho paanua E]

HazBaHue NogknYeHHorD npWGopa: | MP110-24.80.4P-4 |

Bepcua MO nputopa: | V203 |

BrIfpaHHan o e nputopa: | MP110-24.80.4P-4 |

PucyHok 3.9 — dkpaHHasa dopma ¢ uncgopmaumen o MNP

12) NyHKT  MEHI  HacCTpPOMKM 4acoB peanbHoro BpeMeHn  («[Mpnbop»
» «YTeHune/3annucb BPEMEHWU...») aKTUBUPYETCHA TONbKO npu nogknoyeHmn Kk [K
BapmaHTa ucrnonHeHus MNP co BCTPOEeHHbIMK Yacamu.

Ana 6onee ToO4YHOro xoAda 4YacoB nNpegycMoTpeHa BO3MOXHOCTb aBTOMAaTU4YECKOM
KOppeKkummn 3HayvyeHun, ans yero B none «OTKNOHeHME» credyeT 3agaBaTb pasHULy
MeXay pearnbHbIM BpEMEHEM W BpeMeHeM yxoda 4acos npubopa. Hanpumep, ecnu
oXugaemoe BpeMsi YacoB npubopa nocrne mecdaua pabotel 10:00:00, a npoynMTaHHoe
coctaBuno 09:59:45 (yacbl otctawoT Ha 15 c), B 3TOM cnyyae MoONb30BaTENO
Heobxoammo B none BeBoga «Koppekuus » OTknoHeHune» (pucyHok 3.10) ycTaHOBUTb
3HayeHune «-15» cek/mec.

YcTaHoBKa 43Tl M BpEMEHW Npubopa &J

rLata 1 epemn
Oara: (31122002 [~ | Bpemn: |13:29:27 [

[] Crreepormsawn ¢ komnboTepom | MpoukTats || 3anucatb |

r Koppexumn

OmcnoHeHme: III cel/mec

=

PucyHok 3.10 — QkpaHHasa chopma «YcTaHOBKa AaTbl U BpeMeHU npubopar
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MpumevaHmne. Ha [1K He npegycMOTpeH pexum  aMmyndauun  paboThbl
KOMMYTaLMOHHOW NporpaMmmbl C BU3yanuaaumen COCTOAHUN.

3.6. NMocnegoBaTenbHOCTb PaboOThLI HAA NPOEKTOM

CocTtaBneHne KOMMYTAUWOHHOM MpOrpamMMmbl  PEeKOMEHAYeTCA HayuHaTb C
nnaHnposaHua. [naH gorkeH onucbiBaTb BCe BO3MOXHble coctosHua [P npwu
PYHKUMOHMPOBaHMM (B BMAE AMarpaMmbl  PEXMMOB, Tabnuubl  COCTOSIHWUNA,
ANEKTPUYECKON UNN PYHKLMOHANBHOW CXeMbl U/vnn ap.).

[Mocne TOro kak npoAyMaHbl BCe 3aJauyun, KOTOpble [OOMKHbI BbINOMHATLCS,
HeobXxoaMMO COCTaBUTb NPOrpaMmMy Ha OCHOBE (OYHKLUMIM (FTOrMYECKUX 3NIEMEHTOB) U
YHKUMOHanbHbIX 6110K0B, NpuBeaeHHbIX B MNpunoxerHnsx A n b.

PaboTa Hag NpoekToM BKNOYaeT:

1) OTKpbITME HOBOroO MpPOEKTa — BeCb NMPoeKkT OyaeT XpaHuTbCA B OoAHOM havne,
KOTOpOMY criegyeT NpUCBOUTb NOEHTUMKAUNOHHOE UMs (CM. Nn. 3.2);

2) hopMnpoBaHNEe CTPYKTYpbl TEKyLero npoekra pekoMeHAOyeTCHA BbINOSHATbL B
cnegylowem nopsake:

a) n3 «bnbnmoreka KOMNOHEHTOB» Ha XONCT Jo6aBNATCA Heobxoanmble BOKM
nyTeM nepeTackMBaHNA WX MbIWbO MPU HaXaToW Ha HEWn neBOW KHonke (13
COOTBETCTBYOLWEN BKNaAKN « DyHKUMNY NnNn «PyHKUNOHaNbHbIE BOKN»);

6) nocnegoBaTeNbHO BbIAENSAA KYpCOPOM GOKM Cxembl, Ha 3aknagke «CBoncTBay
YCTaHOBUTb UX NapameTpbl, HanpMmep, Kak 3TO Noka3aHo Ha pucyHke 3.11;

! CeoMcTBa O x

@ 5[4
B MNapamerpul
> : Bpera sagepsid sxmoyer 30

Macwrat spemeHI CEK W

E Pasnoe
K.atareHT apMi

Macwral sBpemMeHd

Hac
AEHE

PucyHok 3.11 — Mopsaaok AecTBUIM NPU HacTpoMKe napaMmeTpoB (pyHKUMOHANbLHOro 6noka

B) coeanHstoTcs 6ok nporpaMmmbl Mexay cOBoM, a Takke C HY>XHbIMU BXOA4aMU U
Bbixogamu [P. lMpn aToM gonyckaeTcda nepeapuratb KBagpaTtbl BXOAOB U BbIXOL4OB B
BEPTUKANbHOW NNIOCKOCTWN AN PpacnofioXeHUss COeaUHUTENBbHbBIX NTIMHUIA MO KpaTyanLlen
ONVHE;
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3) 3arpyxaetca npoekt B [P n npoeepsietca ero pabota Ha makete. [lpu
npoBepke  MpaBWMbHOCTU  paboTbl  KOMMyTauuoHHoOM  nporpammbl B [P
nocnefoBaTeNbHO BKMIOYAKT U BbIKIHOYAOT KaXAbl BXOL, KOHTPONMPYS COCTOSIHME
BbIXO4OB Ha COOTBETCTBUE HY>XHbIM YCITOBUSAM;

4) no pesynbTaTtaM MakKeTMpPOBaHWA NPOU3BOAUTCA pedakTUpOBaHWE npoekTa C
Lenblo ycTpaHeHus owmnbok (aobaBreHne HOBbIX 3SIEMEHTOB M MPOrpamMMHbIX Lenen,
UNU X yaaneHus, peaakTupoBaHue napameTpoB paboTbl (PyHKUMOHaNbHbIX 6110KOB 1
T.4.);

5)nocne ycTtpaHeHuss Bcex oOwWKWBOK NOAroTOBKA MpoeKkTa 3aBepluaeTcs
COXpaHeHMeM €ero B gpanne;

6) 3arpy3ka npoekta B 1P 1 npoBepka ero paboTtbl Ha MakeTe.

Mpouecc co3gaHus KOMMYTaLMOHHOM ynpasnsoLlen nporpaMmmeil
NNNCTPUPYETCH Ha KOHKPETHbIX NpuMepax, NpuBedeHHbIX B pasgerne 4.

16
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4. BbicTpbin cTapT. Co3paHue ynpaBnsilowmx nporpaMmm

B paHHOM pasgene Ha npumepe NpPOCTbIX 3aday MOSICHAETCS, Kakmm obpasom
COCTaBnATCA ynpasnswoLwne KOMMYTaLMOHHbIE nporpaMmmsbl B cpege
nporpammupoBaHuss OWEN Logic. Bce npvBeaeHHble NpUMepbl MMEKTCA Ha KOMMAKT-
aucke (B nanke «lMpumepbl ana NMP110»), noctasnsemom ¢ nporpammont OWEN Logic.

4.1. BknwoyaTtenb cBeTa C aBTOMaTUYECKUM OTKITIHOUYEeHUeMm

B noacobHbix MNOMELWEHMsX W Kopuaopax JnekTPUYEeCKUA CBET  HyXXeH
orpaHnyeHHoe Bpems. [locne BKMOYEHUS OCBeLeHUsl, ero Hepeako 3abbiBatoT
OTKITOYUTb, YTO NPUBOOUT K U3MULLIHEMY PacXoay 3IEKTPOIHEPTUM.

3apaya obecneuynTb BKIKOYEHME CBeTa Ha 3afdaHHbli MHTEpBan BpPEeMEHW,
Hanpumep, y BXOAHOW ABEpU B KBapTUPY, NO CregyoLlemMy anroputmy:

1) nepen BXOAHOW [Bepb YCTaAHOBMEH AaTymk ocselweHus (F1) n kHonka

BKMoYeHns ceeta TAVIMEP (SB1);

2) npy KpaTKOBPEMEHHOM HaxaTum Ha kHornky TAVMEP, npu HegocTaTouHOM
€CTEeCTBEHHOM OCBELLEHUN, CBETUSIbHUK LOSMKEH BKMAOYATbCSA Ha WHTepBarn
BpeMEHM 1 MUH — 3TOr0O BPEMEHM AOCTATOYHO, YTOObI HAWMTU 3aMOYHYHO
CKBaXXVHY WU KITHO4OM OTKPbITb ABEPD;

3) npu yaepxvBaHuM Haxatonm kHonku TAVMEP B TeueHune 2 ¢ CBETUMbHUK
AOIMKEH BKMNIOYATbCA HA MHTepBan BpeMeHn 3 MUH HEe3aBUCUMO OT BHELLHEro
OCBELLIEHNSA — 3TOT pEXUM MOXET noTpeboBaTbCcsa Npu y6opke Kopnaopa;

4) npegycMoOTpeTb BO3MOXHOCTb ynpaBneHns paboTonm CBETUIMbHMKA MO
KOMaHg4amM OT BHELHUX YNpasBfslOWMX YCTPOWCTB WM NpU  MOMOLLN
Bkntovatens CBET (SA1), He3aBUCMMO OT BHELLHEro OCBEeLLEHUs. ITOT PEXUM
ynobeH BO BpeMs npuvema roctem wunu Ana ganbHenwen asBToMaTusauuu
KBapTMpbl B pamMkax nporpamMmmbl «yMHbI JOMY;

5) npegycMoTpeTb BO3MOXHOCTb BKITHOYEHUS] CBETUSTbHUKA TOMBKO B BEYEpPHee U
HOYHOE BpPEMS.

Bbi6op nporpammupyemoro npubopa

[Ona peanusauun p[JaHHOM 3agjayv  yNpaBndloWWMA  aBTOMAT [OOMKEeH WMETb
BCTPOEHHbIE Yacbl peanbHOro BpeEMeEHW, TpM BXo4a M OAMH BbIXOd, YTO obecneynsaroTt
npunbopbl 13 cepun NMP110, nmerowme nocneaHwo OykBy «4Y» B 00603HaYEHUN.

Mpn BbINONHEHUM aBTOMaTMKM Ha ocHoBe [1P110-24.80.4P-4 moxHO
BOCMNOJSIb30BaTbCA CXEMOW, NpUBEAEHHON Ha pucyHke 4.1 (HOMepa BXOAOB U BbIXOO0B
ans MNP BbiGpaHbl NPOM3BOSBHO).

Co3paHue KOMMYTaLMOHHOW NporpaMmmbl

Ha oTane nnaHupoBaHMS COCTaBMsSeTCA CxXemMa peanu3auun nocTaBfeHHON
3a[a4n Ha OCHOBE JTIOMMYECKUX INIEMEHTOB U (PYHKUMOHANbHbIX BrOKOB, AOCTYMHbIX B
nporpamme (cMm. MNMpunoxexust A n b).

Cxema MOXeT UMEeTb BUA, NPUBELEHHBIN HA PUCYHKE 4.2.

Beixom Q2 cxeMbl UCNOMb3yeTcs  KaK  KOHTPOSMbHbIA  ONs  MPOBEPKU
YHKUMOHUPOBaHUA norndeckon 4vactn (anemeHtoB D1-D6). Beixog Q1 sasnsetcsa
OCHOBHbIM W MOXET BKMIOYUTLCA TOMNbKO B 3adaHHble Tanmepom D7 uHTepBanbl
BpEMEHW, Mpu CoBnigeHUn Normyecknx ycnosuin, obecnevvBaeMbiX 3neMeHTaMu
D1-De6.
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Mporpammupyemoe pene

UcToyHuk
F1 nP110-24.8A.4P-T nUTaHug
?PHMEP 12] 18 |— Q1 113 Q G2
&«
SB1 — 11 5/82 \_ — |14 HL1 UHarp
———10[ 17 Q1 [15—X)—ts
9| 16 = [ Q2 |16
8115 E\_ — |17
71 14 S Q2|18
[eb]
ra]
61 13 % |— Q3119
" 5( 12 = \_ — 120
1 ol
VicTouwink | ceen 4| S/t Q3 |21
— 31 N1 |— Q4 |22
""214 R 2 [+24B \_ — |23
RN 1] 0B Q4 |24

PucyHok 4.1 — Onektpuyeckas cxema nogkntoyeHus MNP,
SA1 - nepekntoyatens OFF-ON; SB1 — kHonka 6e3 cpukcaumu OFF-ON; HL1 — cBeToBas namna

+U niT |

D3 1
. D1 D2 e

(18) 1 & | -
1 } al—

)
«TAIS/IBI;/}EP» - |1 MVIHl' T
— D4 (chopMvpoBaTeN
3anep) D5 (¢popMupoBaTens
Tron UMMyNbCa) D6
2¢ ) 1 o 1 \I_(Hcaz
1 2¢ T
«CSQEr» |3 Mm-ll- T |_ ww)

)
/_+ D7 8

Bpems v aHn Hepenu a &
I BK. paborel agTomara || T CLOCK g
WEEK |Q () —»\ 1
Bpema BbikioueHa || T|
aBTOMaTa

l 1

PucyHok 4.2 — Cxema aneKkTpuuyeckas npMHUUnuanbHaa ons ynpasnsoLwen nporpamMmmbl
«CBeT_Logic»

OnucaHue paboTbl cxeMbl:

1) npu KpaTKOBpEMEHHOM (MeHee 2 c) HaxaTum Ha kHormky TAMMEP (SB1),
nor. «1» nocrtynaeT Ha BxoA noruyeckoro anemeHta U (D2). Tak kak Ha BTOpom Bxoae
D2 takxe npucytctByeT nor. «1», Ha Bbixoge D2 nosiButcsa nor. «1», KoTopas 3anyctut
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dopmuposaTens umnynsca (D3) AnuTenbHOCTBO 1 MMH.  OTOT MMNYNbC 4Yepes
anemeHT U1 (D6) noctynuT Ha Bbixoa Q2;

2) KOHTakTbl gatymka F1 3ambikaloT Lenb TONbKO MpU XOpOLleM eCcTeCTBEHHOM
OCBELUeHUNn — B 3TOM criyyae nor. «1» Ha Bxoge D1 npeobpasyetcs B nor. «0» Ha
BbIXO4€E W MOCTynaeT Ha Bxog nornyeckoro anemeHta U (D2), yto Gnokupyet paboty
D2. lNpwn aTOM HaxaTme KHOMKK TAVMMEP He BkntounT Bbixoa Q2;

3) npn yaepxaHun Haxaton kHonkun TAMMEP 6onee 2 c, Ha Bbixoge 6rnoka D4
nosiBUTCA 1or. «1», KoTopas 3anycTut oopmuposaTerns umnyneca (DS) anutensHocTbio
3 MUH. BT0T umnynbc 4vepe3 anemeHT WUJIM (D6) noctynuT Ha Bbixog Q2 (MHTepsan
OEeNCTBUS UMNYyrbca He 3aBUCUT OT COCTOSAHUS aaTudmnka F1);

4) npu BKntoyeHun Tymbnepa «CBET» (SA1) nor. «1» yepes anemeHT UJTN (D6)
nocTynuT Ha Bbixod Q2 (Ha Bpems BknoveHns SA1);

5) curHan nor. «1» ¢ BbIxoga Q2 noctynaeT Ha BXOA4 NoOrmyeckoro anemeHta U
(D8), a ecnu Ha BTOpOM BXOA 3TOro afieMeHTa Takke nocrynaet nor. «1» (oT TarMmepa
peanbHoro BpemeHn D7) — Ha Bbixoge Q1 nosisutca nor. «1» (BbixogHoe pene Q1
BKITIOUUTCSH).

Mporpamma, obecneumnBatwas pabdoty NP, 6yget umeTb BUA, NPUBEAEHHbIA Ha
pucyHke 4.3.

I8 NOT
TR1
|7 TP g
TP o
OR Q2
11
CLOC kM
A [Th SLOCH ARD
650 WEEK |0 Q1
10:50:-- [
13 ! CeoficTea O X
H=: | A
==C| £
|2 B H Napamerpw
[aTa | BpErA BKAHDYEHHA - 16:50:--
|4 | [aTa 1 BpEtA BbIKAKHEHHA - - 1060
OHK HEAENI MH; Bt; Cp; Y7; N1; Co; B
E Pasnoe
|5 — K. orArAEHT 3P
|
16 Jlara W BEpEMA BLKM0YEHHS

PucyHok 4.3 — YnpaBnsiowas nporpamma «CseTt_Logic» Ha ocHoBe ®B nporpammbl OWEN Logic
(c oTKpbITON BKNagkon ceoncTB ans 6noka CLOCKW1)
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4.2. ABTOMaTn4yeckoe ynpaBJieHne 3J1IeKTPOMOTOPOM MeLlarikum

Mpn npomsBoACTBE NULLEBBLIX MNPOAYKTOB YacTo Tpebyetrca nepemMewmnBaTtb
KOMMNOHEHTbl (Hanpumep, MOMOKO WIIM CIUBKM Ha MOJIOMHOM doepme) B TedeHue
onpenerieHHoro BpeMeHu.

3apayva obecneyvnTb paboTy YyCTAHOBKM NO CriegytoLemy anroputmy:

1) HeoBxoonmbl OBa pexuma paboTbl:  «ABTOMatTMYECKMA» U «Py4HONY,
nepekntoyaembix Tyménepom «PEXXUM» (SA1);

2)B pexume «ABTOMaTMYECKUA», MPU BKMIOYEHUM OMNepaTopoM YCTaHOBKMU
kHonkon [1YCK (SB1), npousBoouTcsi aBTOMatuvyeckoe BKIIOYEHME W OTKIIOYEeHue
anekTpoMoTopa u4epe3 3afaHHble WHTepBanbl BpemeHun (15 ¢ — Bkmwo4eH, 10c —
oTkNtodeH). OTKMIOYEHNE YCTAHOBKM NPOU3BOANTCA 4epe3 WHTepBan 5 MUH wnn
onepartopom npwu nomoLum kHonkn CTOI (SB2);

3)B pexume «PydHOor» npou3BoauTCA NpsAMoe  ynpaeBneHue paboTtou
anekTpomoTtopa oT KHomnok MYCK n CTOI (6e3 BpeMeHHbIX MHTEPBANOB OTKITHOYEHUS);

4) npu neperpyske  anektpomotopa (Ha  KOTOpPOM  YyCTaHaBnvBaeTCH
cooTBeTCTBYOWMA AaaTumk — F1) gormkHo cpabaTtbiBaTb aBTOMATMYECKOE OTKIYeHue
YCTaHOBKW C MHAMKaumen pexumma «HeucnpaBHocTb» namnon (HL1) u 3BykoBbIM
NPepbIBUCTLIM CUrHaNoMm (MHTepBan NoBTOPEHUS 3BYKOBOro curHana 3 c);

5) 3BykOBOW curHan gorkeH otknoyaTtbes kHonkon CBEPOC (SB3);

6) ¢ nomowbto kHonkn KOHTPOJIb (SB4) npoBepsieTca MCNPaBHOCTb 3fIEMEHTOB
curHanmsaumm — paboTta namnbl U 3BYKOBOrO CUrHana.

Bbi6op nporpammupyemoro npubopa

[na peanu3auun gaHHOM 3adayun ynpaensoWuUn Nnpubop OOMKEH UMETb LWEeCTb
BXOZOB (NO Yncny ynpaBnsoOLMX CUrHanoB) n Tpu Bbixoda, Yto obecneymBaeT nobas
mMoaens npubopa ns cepum MP110.

Mpn  BbINONHEHUM  aBTOMaTUKM Ha  ocHose [1P110-24.800.4P  MOXHO
BOCMNOJSIb30BaTbCA CXEMOW, NPUBESEHHON Ha PUCYHKe 4.4.

Mporpammupyemoe pene

NcTouHuk
«KOHTPOJb» SB4 nP110-24.84.4P NMUTAHUA
- 12| 18 I Q1|13 s G2
<<CBPOQSB3 —{11 8/82 — |14 M1 UHarp
- 10 17 Q1 |15+ Tt
[na Bknioyatena SAT: ~ 9116 r Q2 (16
BKN — 7 5
ot 8| 15 5\_ — 7] | nal
OTKNn- i T
PY4HOI pesxmM ) CTO& SB2 71 14 g Q2 (18
VK, SBT | o3 S L
~ 51 12 = \_ — 120 HL1
McTounnk | oeyms sa1 1 4 | S/ST ® Q3 [21—09—
nvTaHns ~ 3] I Mo [22
G214 o 2 |+248B \_ — |23
—® 11 0B Q4|24

PucyHok 4.4 — dnektpuyeckas cxema nogkntodeHus MNP, SA1 — nepekntoyatens OFF-ON;
SB1-SB4 - kHonku 6e3 dpukcaumm OFF-ON; M1 — anekTpomoTtop; HA1 — 3BOHOK;
HL1 — vHgukaTopHasa namna
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PaboTy nporpammbl npubopa MOXHO NpPeAcTaBUTb B BUAE LENen CXembl,
npuvBegeHHon Ha pucyHke 4.5 (Bbixogbl Q1-Q3 COOTBETCTBYIOT [OBYM KOHTakTram
knemmHuka P).

+UI‘IHT —_— — —
A SB1 r D1

«[TYCK»
— —o L s| RS
SB2

«CTOM» ‘
o8I 1 _|_
| W) ()
F1
1 108) |_

| D3 D4 J
SAT & 3anepx.

*—
«PEXUM»
" 1 } BKN.

1._/_4; () 5 MUH

l'eHep. D8 M1
UM,
o LIz (BUNK) | LI 1 LN g,

> 10 I W
SB3

S| RS leHep. D11 HA1
— 14 R (BLINK) (Q2) | a

HL1

—®

KOHST%J'II::
“w / b 4 "8)

—

T 1
— E
ra
g
g}

PucyHok 4.5 — Cxema anekTpuyeckas npuHUMnuanbHas ans ynpasnsowen nporpaMmmbl
«Mewanka_Logic»

OnucaHue paboTbl CXeMbl:

Llenb Bxopa 12 (BKnoyeHne ycTaHOBKM): npu HaxaTum kHonku MYCK (SB1) Ha
Bxoge S (D1) nosensietcsa nor. «1» — Ha Bbixoge RS-tpurrepa D1 yctaHoBuTCS
nor. «1». 3TOT curHan noctynaeT Aarnblle, B 3aBUCMMOCTN OT COCTOSIHMSA BKOYaTens
SA1:

— Npy pa3oMKHyTbIX KOHTakTax SA1 (PEXM — Py4Hon), nor. «1» npoxogut yepes
anemeHtbl D8, D9 u noctynaet Ha Bbixog Q1 (KOHTakTamu BbIXOAHOrO perne
anekTpomoTtop M1 BkntounTcs);

—npu  3aMKHyTbIX KOHTaktax SA1 (PEXWM — AsTomaTtuyeckuit), nor. «1»
NpOXoAnT TONbKO Yepes anemeHT D3 ansa 3anycka pabotbl 6rnokos D4, D5.

Lenb Bxoaa I3 (oTKnoYeHue yCTaHOBKM): npu Haxatum kHonkn CTOI (SB2)
nnn cpabatbiBaHun gatumka F1 Ha Bxoge R (D1) nosiBnsietca nor. «1» — Ha Bbixoae
RS-tpurrepa (D1) yctaHoButcs nor. «0» (BkntodeHne Bbixoga Q1 6noknpyetcs).

Lenb Bxopa |1 (hbopmupoBaHue nHTepBanoB paboTbl INeKTpomoTopa): npu
BKIMoYeHHOM Tpurrepe D1 un 3amkHyTbIX KOHTakTax Bkmoyatensa SA1 (PEXUM -
ABTOMaTMYECKUI):

— curHan nor. «1» ot SA1 npoxoaut 4vepe3 anemeHT D3 mn noctynaet Ha D4
(dbopmupoBaTenb uMMmnynbca C 3adepXKkorM 5 MUH). ITOT UMMyNbC, NPoOxXoas 4Yepes
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anemeHT UJTM (D2), noctynut Ha BXxoa R Tpurrepa D1 — ycTaHOBKa OTKNHOYNTCS.

CurHan nor. «1» c¢ Bbixoga D3 noctynaetr Ha DS — reHepatop mmnyrnbLcoB C
napameTtpamu: for. «1» — 15 ¢, nor. «0» — 10 c. 3T UMNynbCbl C BbIXOA4A reHepaTopa
npoxogAat 4vepe3d anemeHT WM (D8) mn noctynawT Ha Bbixog Q1 ana ynpasneHus
paboTton anektpomoTopa M1.

Mpn pa3omMkHyTbIX kOHTakTax Bknwodatens SA1 (PEXWUM — PyyHon) nornyeckum
anemeHT D3 3abnoknpoBaH u curHan c Bbixoga Tpurrepa D1 4yepes anemeHT D6 cpasy
noctynaetr Ha Bbixogq Q1, T.e. B 3TOM pexXxumMe COCTOAHWE BbIXxoda Tpurrepa
HenocpeacTBEHHO ynpaBndeT paboTon anekrpomoTopa M1.

Lenb Bxopa 16 (Bknro4YeHMe 3BYKOBOW CUrHanusauuu): npu cpabaTbiBaHUU
patumka F1 Ha Bxoge S (D9) nosiBnsietcsa nor. «1» — Ha Bbixoge RS-tpurrepa D9
yCTaHOBUTCS Nor. «1», koTopas BkntodaeT reHepatop D10 ¢ napameTpamu: nor. «1» —
3 ¢, nor. «0» — 3 c. 3T umnynbcbl npoxoaaT yepes anemeHT UJTIM (D12) n noctynatoT
Ha BbIxog Q2 onga ynpasneHusi paboTton 3BoHka HA1.

Llenb Bxopa 17 (oTkniovyeHMe 3BYKOBOM CUrHanu3auuu): npu HaxaTun KHOMKM
CBPOC (SB3) Ha Bxoge R (D9) nosiBnaetca nor. «1» — Ha Bbixoge RS-Tpurrepa
yctaHoBuTcs nor. «0» — reHepatop D10 oTkniounTcs.

Llenb Bxopa I8 (koHTponb paboTbl naMmnbl U 3BYKOBOW CUrHanusauuu): npu
HaxkaTon kHonke KOHTPOJIb (SB4) nor. «1» yepes anemeHT UJTN (D11) noctynaeT Ha
BKMtoYeHune Bbixoga Q3 — namna HL1 6yaeTt HenpepbIBHO CBETUTLCS.

Bbixog Q3 BKOUMTCA Takke, eCrnn KOHTaKTbl gaTtymka F1 3aMKHyTbI.

Mpn HaxaTton kHonke KOHTPOIJIb (SB4) nor. «1» 4epes anemeHt WU (D12)
nocTynaeT Ha BktoveHune Bbixoga Q2 — 3soHok HA1 BygeT HenpepbiBHO paboTaTb.

KommyTaumoHHas nporpamma, obecneuunsatowas paboty MNP, dbyget umete BUAg,
NPUBEAEHHbIN Ha pUCyHKe 4.6.

MpumeyvaHus.

1. OcTaBwumecs cBoboAHble ABa BXO0O4a W OAWH BbIXod, MpU HEoBXoAMMOCTH,
MOXHO WCMONb30BaTb [ANs BBeAEHUS AONONHUTENbHbIX (YyHKUMA. Hanpumep,
nepeknoyaTbe YeTbipe pasHbiX MHTEpBana ANMTENbHOCTU aBTOMaTU4eckon paboTbl
9NEKTPOMOTOpPA UM Xe N3MEHATb Apyrne paboyne napameTpbl yCTAaHOBKM.

2. TexHonormyeckmm uuMkn paboTbl YCTAHOBKM MOXHO caenaTtb MNOSIHOCTbIO
aBTOMaTU4YECKUM, €CNU CXeMy OOMNOSTHUTb MHKPEMEHTHbIM cyeTdnkom (CT), BbIXOOHLIM
CUrHanoM KOTOpOoro MOXHO BbikntovaTb Tpurrep D1.
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PucyHok 4.6 — Ynpaensiowas nporpamma «Mewanka_Logic» Ha ocHoBe ®B cpefpbl
nporpammupoBaHuss OWEN Logic
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I'Ipunomel-me A. q)yHKLIMM JIOrM4eCKuX 3y1IeMeHTOB nporpamMmmbli

Mpn wucnonb3oBaHun GyHkumn WU n WU cnepyeT yuuTbiBaTb, YTO He
NOAOKITIOYEHHbIE BXOAbl NNOMMYECKMX ANEMEHTOB K Bxogam MNP nnu gpyrum anemeHtam B
nporpamme, 6yayT UMeTb CreayloLmne COCTOAHUS:

— ans anementa WU (AND) — normyeckas «1»;
— ana anemeHta WUJIIU (OR) — nornyeckmin «0».
B aToM cnyyae nornyeckume 3reMeHTbl BbINOSHAKT (QYHKUMIO NOBTOPUTENS

CUrHan.
D,J'IFI yBEeJIM4YEHNA 4YUCNa BXOAOB Y JIOTMHECKUX 3JMEMEHTOB UCMNOJIb3YETCA UX

KackagHoe BKOYeHue, Hanpumep, Kak 3TO NokasaHo Ha pucyHke A.1.

1 —] 1 —
R2—{AND—aDpl—Q = 12— AND|-Q
13— 1] 13 —

PucyHok A.1 — NNpumMep KackagHOro BKITHOYEHUA NOormnyecknx anemeHtos U

nOBTOpMTenb CurHana

—

I
%___{Q > lle———Q 0

OneMeHT ncnonb3yeTcs Ans NOBTOPEHMS cUrHana.
Ha Bbixoge anemeHTa normyeckas «1» (BbIXOA BKMOYEH), €CnM Ha BXxoae

nornyeckas «1» (KOHTaKTbl 3aMKHYTbl) — MOBTOPSIETCS CUrHan.

dyHKkuna «<HE» (NOT)

1

'/%_K_UQ = 1—NoTé—aQ n.a
\ 1] 0

OneMeHT ucnonb3yeTcs Ang UHBEPTUPOBAHNS CUrHana.
Ha BbIxoge oanemeHTa rnornyeckas «1» (BbIXOo4 BKIOYEH), ecrniv Ha BXxoAe
nornyecknn «0» (KOHTaKTbl Pa30OMKHYTbI) 1 HAOBOPOT — UHBEPTUPYETCSA CUrHAn.

PyHKumna «U» (AND)

1 12 | 12 Q
———Q > ”—AND—Q 0 0 0
12— 0| 1 ] 0

1 0 0

1 1 1

OnemMeHT wucnonb3yeTcss ANd  BbINOMIHEHUA  NOMMYECKMX
onepaumn. Ha Bbixoge anemeHTa nornyeckasa «1» (BbIXOA BKIIHOYEH), €CrM Ha BCeEX
BXo4ax normyeckas «1» (Bce BXOAbl BKNOYEHbI — KOHTaKTbl 3aMKHYTbI).

PaboTe cooTBeTCTBYET NpMBEAEHHasn Tabnnua COCTOSAHUMN.
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®dyHkuua «UINMN» (OR)

ﬂ ” 1 12 Q
—t 2 +—Q Im> D — OR I—qQ 0 0 0
~. 0 1 1
1 0 1
OnemMeHT wucnonb3yeTcss ANA  BbINOMHEHUA  NOTMYECKMX 1 1 1
onepaumn. Ha Bbixoge anemeHTa normyeckaa «1» (BbIxon
BKITHOYEH), eCnun XOTA Bbl Ha 0 AHOM BXoAe nornyeckas «1» (KOHTaKTbl 3aMKHYThI).
PaboTe cooTBeTCTBYET NpMBEAEHHAsA Tabnnua COCTOAHUMN.
PyHKUMA «ucknrovarowee UIMMN» (XOR)
1 12 11— 1 12 Q
ﬁ@ o> o —| XOR—Q 0 0 0
0 1 1
OnemMeHT wucnonb3yeTcss ANnd  BbINOMIHEHUA  NOMMYECKMX 1 0 1
onepaumnn. Ha Bbixoge anemeHTa normyeckaa «1» (BbIxog 1 1 0

BKITHOYEH), TOMBbKO eCriv Ha Ntobom 13 BXogoB nornyeckas «1».
PaboTe cooTBeTCTBYET NpMBEAEHHasn Tabnnua COCTOSAHUMN.
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MpunoxeHue b. PyHKUMOHaNbHbIE GSIOKM NporpaMmmbl
RS-Tpurrep ¢ npuoputeTtom BbiknoyeHus (RS)

Bxon S ] H
—R ]
RS
Q— Bxon R
—S
Boixop Q

Brnok wucnonbdyetca Ona  nepeknioyeHna ¢ pukcauMenm  COCTOAHUSA  Mpwu
MNOCTYNSIEHUN KOPOTKMX WMMMNYNbCOB Ha COOTBETCTBYLOWMN Bxod. Paboty nodcHsaer
npuBeOeHHas Ha pUCyHKe anarpaMmma.

Ha Bbixoge 6mnoka nossuTca nornyeckas «1» no opoHTy curHana Ha Bxoae S.

Mpn ogHOBPEMEHHOM MOCTYMMAEHUN CUTHANOB Ha BXO4bl MPUOPUTETHBLIM ABNAETCS
curHan exoga R.

SR-Tpurrep c npnoputetom BKnroveHus (SR)

saps L
— S
R laf—- Bxoa R H
—R
Bbixog Q ]

brnok wucnonbdyetca Ona  nepeknioyeHna ¢ uKcauMenm  COCTOAHMSA  npwu
NOCTYMNMIEHUN KOPOTKMX WMMMYSNbCOB Ha COOTBETCTBYWOWMM Bxod. PaboTy nosicHaeT
npvBeAeHHas Ha pUCyHKe auarpaMmma.

Ha Bbixoge 6noka noasutcs fiornyeckast « 1» no ppoHTy curHana Ha Bxoge S.

[Mpn 0gHOBPEMEHHOM MOCTYMNNEHUN CUTHANOB Ha BXOA4bl MPUOPUTETHLIM SABMSIETCS
curHan exopa S.

Umnynbc BKNoYeHUs 3agaHHou anutenbHocTu (TP)

I

—' Bon |

0 I THMI'l
[T— T

Boixon, Q

Bnok wucnonb3yeTcsa ans OpMMpPOBaHWA WUMMNyfbCa BKAKYEHUS BbIXOg4a Ha
3afaHHbIn  MHTepBan BpemMeHn. PaboTy nosicHAeT npuBedeHHast Ha pPUCYHKe
anarpamma.

Ha Bbixoge Q 6noka nosiButcs norndeckasa «1» no gpoHTy BxogHoro curHana (1).
Mocne 3anycka BbIxog Q He pearnpyeT Ha U3MEHEeHUe 3Ha4YeHNss BXOQHOro CUrHana Ha
nHTepsane Tumn, a No UCTeYEHMM ITOro NHTepBana copacbiBaeTcsi B «0».

Jdonyctumbin gnanasoH 3HadeHnn Tumn=T —oT 0 go 4,294967E+09 c.
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FeHepaTop npsmMoyrosnbHbIX UMNynbcoB (BLINK)

. BUNK Son |
Th Qb ! —
Tora— Tl Bbixoa Q

TDTKI'I TBK.I'I

Bnok ncnonb3yetca Ans opMnMpoBaHna NPAMOYTOSibHbIX MMMYbCOB MyJibCaLnu.

Ha BbIxoge Q reHepaTopa (hopMUPYOTCS UMMYNbChI C 3a4aHHbIMK NapamMeTpamu
ONUTENbHOCTN BKIOYEeHHoro (TBkn — norudeckas «1») M oOTknoyeHHoro (Totkn —
norndeckun «0») COCTOAHUA Ha BpeMsi OENUCTBUSA YNpaBndalowWero curHana Ha sxoge |
(nornyeckon «1»). PaboTy NnosicCHAET NpMBEAEHHAA Ha PUCYHKE Auarpamma.

Hdonyctumbin ananasoH 3HadeHun Tekn n Totkn —oT 0 go 4,294967E+09 c.

Tanmep c 3apepxkon BknroveHus (TON)

_ |
" 1on B

[T I

Bbxon Q

bnok wucnonb3dyetca ana onepaumm 3adepXkknm nepegadnm curHana. Paboty
NOACHSET NpuBeLeHHAas Ha PUCYHKe anarpamma.

Ha Bbixoge Q Onoka nosiBUTCA noruveckas «1» C 3aQepXKoW OTHOCUTENbHO
gpoHTa BXxoAHoro curHana (l). Beixog BkrnoyaeTca norndeckon «1» Ha Bxoge
NPOOOIMKNTENBHOCTBIO HE MEeHee ONUTENBHOCTM T, a BbIKIOYAETCA No cnagy BXOOHOro

curHana.
Honyctnmein gnanasoH 3HadyeHnn T — ot 0 go 4,294967E+09 c.

Tanmep c 3apepxkon otknroyeHns (TOF)

.y 1 [

TOF Bxon |

Taan = T T3au. Taa'u.
Bexog Q

Brnok wucnonb3yetca aOna 3a4epXKu OTKMYeHus Bbixoga. PaboTty nosicHset
npuBegeHHas Ha pUCyHKe anarpaMmma.

Ha Bbixoge 6noka nosiutca norndeckasa «1» no ¢ppoHTy curHana Ha Bxoge |, a
Ha4ano oTcyeTa BPEMEHU 3afepXku OoTKIoYeHus (T3ad) npoucxoguT Mno Kaxaomy
cnafgy BXOAHOro curHana. locne oTkYeHns BXOAHOrO CUrHana Ha BbIXO4e MosiBUTCSA
nornyeckun «0» ¢ 3agepxkon Taaa.

Honyctnmein gnanasoH 3HavyeHun T3ag —ot 0 go 4,294967E+09 c.
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MHKpeMeHTHbIN cyeTuunK ¢ aBTocobpocom (CT)

T amme JM—D
Cigh |

Bbixog Q

Tunm

Bnok wucnonb3yetcss Ons noacdeTta 3afaHHOro uucna wumnynbcoB. PaboTty
NOSICHAET NpPUBEAEHHAst HA PUCYHKe AnarpaMmma.

Ha Bbixoge Q cuyeTymka NOsSIBUTCS MMMYMbC fIOrM4eckon «1» ¢ ANUTENbHOCTLIO
paboyero uukna npubopa (Tumkn), €crnm 4Yncrno MNpUXOOALMX Ha BXO4 WMMYNbCOB
AOCTUTHET YCTaHOBMNEHHOro 3HayeHnsa N.

[onyctnmeln guanasoH 3HavyeHnn yucna nmnynoscoB N — ot 0 o 65535.

UHTepBanbHbin Tanmep (CLOCK)

Ten [—{ Th| CLOCK
Q— Beixon Q

MonaT! Teen Tonan

Bnok ncnonb3yetca ons oopMmpoBaHUA UMNyrbca BKIOYEHNST BbIXO4aA MO Yacam
peanbHOro BpemeHn. PaboTy nosicHseT NnpuBeAeHHas Ha pUCyHKe guarpamma.

Bpems BkntoyeHus (TBkn) u oTknodeHus (TOTkM) BbIXO4OB ycTaHaBNMBakoT B
KayecTBe napamMmeTpoB 6noka.

Honyctnmbin guanasoH 3HavyeHnn Tekn u Totkn — ot oT 0,00 ¢ o 24 .

B cnyyan ecnu 3HayeHwe BpemMs OTKMAYEHUS 3a4aHO paHblle BpeMeHU
BkMoyeHna (pucyHok B.1), pguarpamma nepekniodeHun Oygetr  umeTb  BuUA,
npuBeOEeHHbIN Ha pucyHke bB.2 (Bbixog 6ydeTr BKAYMEH OO MOMEHTa BpPEMEHMU
OTKINIOYEHNS).

CBOWCTEA O x

Hz: | A
F=C [ £

E Mapamerpw
IaTa W Bpeta BEaueHHa - 03 23:55:50
NaTa W Bpeta eeikayeHd - 03 0:00:05
JHu Hegenu Yt

E Pasvoe
K.orreHT apui

Harau BpPEMA BEAIDYEHHA

PucyHok B.1 — Bknagka «CBoncTBay» AnsA HAaCTPOWKM BPeMeHHbIX NapaMeTpoB paboThkl 6oka
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0:00:00 0-00-0s 23:39:50 00000

cpexa YeTEEPT MATHHLEA

PucyHok B.2 — [lnarpamma BkNnto4YeHusi Bbixoaa 6roka

MHTepBanbHbIM Tanmep ¢ HegenbHbIM UuKiom (CLOCK WEEK)

1-neHb (24 4) 2-nieHb (24 4)
Taxn f— Th| CLOCK A
WEEK [Q[—
m_ T| Boixon Q
TBKﬂ To'rm TBK.I'I TOTI(.I]

Bnok ucnonbayetcs anst GopMmpoBaHns UMMynbca BKITHOYEHWUsI BbIXOA4a MO Yacam
peanbHOro BPEMEHM, C y4eToM [AHen Hedenu. PaboTy MnosicHSeT npuBedeHHast Ha
pUCyHKe AnarpaMmma. BHyTpeHHssi CTpykTypa 6rioka umeeT BUA:

Tan [— Th| CLOCK

Mona—{T!

AND [+

Bpemsa BknouveHusa (TBkn), oTkniodeHus (ToTkn) Bbixoda v OHW Hedenu paboThbl
yCTaHaBnuMBaloT B Ka4yecTBe napameTpos 6roka.
Hdonyctumbin agnanasoH 3HadeHnn Tekn n Totkn — o1 0,00 ¢ oo 24 u.
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Jlnct nameHeHmn B BepCcuUAaAX AOKyMeHTa

Howmep [aTa Bbinycka CopepxaHve N3aMeHeHUMn
Bepcuun

01 15.02.2010 BHOBb cO3aHHOE pYKOBOACTBO

02 25.02.2010 [ononHeHo onncaHue nHtepderica
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