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BBeneHue

PykoBoactBo  nonb3oBaTenss  nporpammHoro  obecnedenHnss  OWEN Logic
(MO OWEN Logic) npegHasHa4yeHO ANS O3HAKOMIEHUA Mornb3oBaTensd C TEXHOMOrMen
NporpaMMupoBaHnst  KOMMYTAUMOHHBIX  MpMBOpPOB,  OTHOCAWIMXCA K rpynne
nporpamMmmupyemMbix pene (B 4YactHoctu, npubopoB cepumn lMP1xx npomssoacTtea 10
OBEH). [na coctaBneHus nporpaMmmbl UCMOMb3yeTCcs BU3yaribHbIA S3blK HA OCHOBE

rpacmyecknx 610KOB, NPUMEHSAEMbIX B LUAPOBLIX INEKTPUYECKMX CXEMAX.
MporpammHoe obGecnevyeHne OWEN Logic noctaBnsieTca Ha KOMNakT-AUCKE,
BXO4SALEM B KOMMMEKT nocTtaskn nporpammaTtopa NP-KIM10 (HoBble Bepcun OOCTYMNHbI

Ha canTte www.owen.ru).

Ab6peBMaTypbl U TEPMUHDI

Ab6GpeBmatypbl U TEPMUHBbI,

KOMNAaKTHOIo OnncaHu4A:

OWEN Logic

FBD (Function Block
Diagram)
KommyTaumoHHasn
nporpamma («ynpasnstoLias
nporpaMmmay, «npoeKT»)

Jlornyeckum curHan
(«curHany)

Makpoc

MNK
ne
Mpubop

Mpeobpa3oBarenb

YcTaBka

PYHKLUMOHANbHbIN ONOK

PyHKLUUA

ncnosibdyemble B TEeKCTe pykoBoACTBa AJiA

paspabotaHHas komnaHuen 10 OBEH cpepa
nNporpamMmmMmpoBaHus.

rpadonyeckum A3bIK ans BU3yasribHOro
nporpaMmMmmpoBaHust.
KOMMYyTaLMOHHas nporpamma, cosfaHHas

nonb3oBarteneM B cpefe nporpaMmMmupoBaHusA
nporpammbl  OWEN Logic gns  nocneaytouen
3anucu B NP.

ANCKpeTHas msnyeckas BenuvyuHa (HanpsbkeHue
UM TOK), NPUHMMAaKLWAa TOMbKO OBa 3HAYEHUS:

BKINKOYEHO — COOTBETCTBYET Jiormdyeckon «1»
(nor. «1»), n OTKMOYeHO — noruyeckomy «O»
(nor. «0»).

dYHKLUMOHANbHbIN Onok, pa3paboTaHHbIn

nonb3oBaTenem.
nepcoHarsnbHbIA KOMMbIOTEP.
nporpamMmmupyemoe pene.
nporpaMmMmupyemoe YCTPOWCTBO,
nporpammupyemoe pene NMP110.
YCTPOMCTBO, Yepe3 KoTtopoe [P noakntovaetcs K
MK. Cxema nogkntoyeHus npeobpasosartens k NP
npuBegeHa B PYKOBOACTBE MO 3KcChfyaTaumm Ha
MnP.

Hanpumep,

3agaHHoe 3Ha4yeHue napameTpa
dYHKLMOHaNbLHOro 6roka (ycTaHOBNEHHbIN
PEXUM).

CTPYKTypHasi egMHuua nporpamMmmebl, KoTopasi nocne
BbINONHEHUS BblgaeT ogHO unu bornee 3Ha4YeHUn.
MoxeT ObITb CO34aHO MHOXECTBO NMOMMEHOBAaHHbIX
3Kk3eMnnapoB (konun) yHKLMOHaNbLHOro 6noka.

CTPYKTypHasi eguHuua nporpammbl, Kotopas nocrne
BbINONMHEHUS BblaeT TOMbKO OAWH 3NeMeHT
JaHHbIX, KOTOPbIN paccMaTtpuBaeTcs Kak
pesynbtat. OyHKUMA He XpaHUT MHPOPMauUo O
CBOEM BHYTPEHHEM COCTOSIHUW, TO €CTb BbI30B
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Uwnkn
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dYHKUMN C OOHMMU N TeMn Xxe daKTU4ecCKumMu
napameTpamu Bbl4aeT TO Ke 3Ha4YeHue.

none ans pasmeLleHns AK3EMNSISAPOB
rpadpnyeckmx KOMMOHEHTOB npoekTa n
pefaKkTUpPOBaHUS COeOUHUTENbHbIX uenen Mmexay
HUMMN.

BpeMs BbINOSTHEHUS Mne 3a1aHHOMN
KOMMYTaLUMOHHOW  nporpammbl  (3aBUCUT  OT
Konu4yectBa BbIMOSTHAEMbIX onepaummn B
NpoOrpaMMHbIX Liensix).
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1. OGwume cBegeHNs 0 nporpamMmme
1.1. HasHayeHue

Mporpamma obecneyeHne OWEN Logic — cpega nporpaMmMuMpOBaHus,
npegHasHayeHHasa Ons co3daHus anroputmoB paboTbl NpMOOPOB, OTHOCALLMXCA K
Knaccy «nporpaMmmupyemMbix pene». 3TU Npubopbl NPUMEHATCA ANS NOCTPOEHUS
aBTOMATU3NPOBAHHbLIX CUCTEM YrpaBrfieHnd, a Takke ANA 3aMeHbl pefnenHbIX CUCTEM
3awmTbl U KoHTpons. Npu mncnonb3oBaHun MNP TpebyeTca MeHbLle nepeknioYaroLmnx
YCTPOMWCTB NS pelleHns psaa 3agady Mmanown aBTomatmsaumm, YTO CHUXKaeT 3aTpaThbl Ha
NPOEKTUPOBaHME N U3FOTOBIIEHNE CUCTEM, a TaKKe MOBbIWAaET UX HAaAEXHOCTb.

[MepeyeHb NpubopoB, ANA NPOrpaMMUpPOBaHUS KOTOPbIX MOXET MCMNOfb30BaTbCH
nporpamMmma, JOCTYMNeH Ha canTe Www.owen.ru.

1.2. OCHOBHbI€ XapaKTepPUCTUKU

MporpammHoe  obecnevyeHne  OWEN Logic  no3BonsieT  NONb30BaTenNio
paspaboTtatb KOMMYTAUMOHHYO MporpamMmy NO COBGCTBEHHOMY anroputMmy C
nocrnegymLLen 3annucbio ee B 3HEProHe3aBMCMYLO NamMsaTb Npubopa.

OpHoBpeMeHHO cpefa MporpaMMMpoBaHMs MoOXeT paboTaTb TOMbKO C OOHWUM
npoekTtom. [Npu cosgaHmm NpoekTa He TpebyeTcsa nogknoyeHus TMP.

lMocnepoBaTenbHOCTL ONepaumi Npu paspaboTke NpoekTa cnegyoLlas:

1) ycTaHoBka cpeapbl nporpammupoBaHms OWEN Logic Ha l1K;

2) 3anyck cpeabl NporpaMMmMpoBaHus;

3) cosgaHMe HOBOro npoekta (ans KoHkpeTHon mogenwn [MP) wunu oTkpbiTme
CYLLIECTBYIOLLIEro NpoeKkTa Ans pegakTMpoBaHus;

4) coxpaHeHue npoekTa Ha xecTkom aucke [K;

5) oTnagka NnpoekTa B pexume CUMYNsLnK;

6) 3arpyska npoekrta B [P.

PaspaboTka kOMMyTaLMOHHON NporpamMmmMbl B cpeae NporpaMMupoBaHus BegeTcs
C NOMOLLbIO rpadhmnyeckoro Asbika nporpammupoBanHuns FBD.

1.3. MpuHUUN BbINOSIHEHUSA KOMMYTALMOHHOMW NPOrpaMMbil

KommyTaunoHHaa nporpamma gna [P coctaBngeTcs € yy4eToM KonmuyecTBa
NMEIOLLINXCH Y HEro BXOA0B, BbIXOAOB U HanMUuMsa 4YacoB peasibHoro BpeMmeHun. Obuias
CTPYKTYpa 4S5 TakKnxX nporpamMmm nokasaHa Ha pucyHke 1.1.

PaboTty NP moxHO npefctaButb B BUAE NOCNeAoBaTeSIbHO BbIMOMHAEMbIX LLAroB:

War 1 — norn4yeckoe COCTOSIHWE BXOAOB aBTOMAaTUMYECKM 3arucCbiBaeTCs B AYENKU
namMsTV BXOO0B (KONMMYECTBO SIMEEK paBHO YMCIY BXOO0B, Hanpumep, 11,..., 18).

War 2 — komMyTaumMoHHass nporpamMmMa CYMTbiBaeT 3HaYeHUs U3 s4eek namsTu
BXOOB M BbINOSTHAET Ha4 HUMW NIOrMyeckme onepauumn, B COOTBETCTBUN CO CXEMOMN.

U Mpu6op (nporpammmpyemoe pene)
n

st | Mporpassa i 01\' DOf
2 g
§‘ L] uewm | goz\' D02
Sh g : | nporpammb1 —>] 2 :
En § a3V | oo
= [
4\ DO4

PucyHok 1.1 — ®yHKuMoHanbHasa cxema pabotbi NP,
S1-Sn — nepeknoYaTeny UNn KHOMKN
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LWar 3 — nocne o06paboTkn BCeW KOMMYTAUMOHHOW MporpaMmmbl MPOU3BOAUTCS
3anucb pesynbTatoB Ha duandeckme Bbixogbl [P (ona BKAOYEHUS BbIXOOHbBIX
anemenToB Q1, ..., Q4).

War N — nepexog Ha Lar1l (nocne BbINOSIHEHUS BCeX Npeabliaywmx Luaros
06paboTkn KOMMyTaLMOHHOW nporpammbl UMkn paboTbl P noBTopsieTca ¢ nepBoro
wara).

Bpems BbiNoMHEHNSA BCeX LIaroB HasbiBaeTcs padoymm uukrnom MNP u 3aBucut ot
CNOXHOCTW anropuTMa KOMMYTaLNMOHHOW NporpaMmmbl.

1.4. TpeboBaHUA K NporpaMMHOMY ob6ecne4yeHUr0 U TEXHUYECKUM
cpencTBam

MO OWEN Logic pabotaet Ha MK nog ynpaBneHMeM onepauuoHHbIX CUCTEM
MS Windows 98/2000/XP/Vista. Ona ee paboTbl gomkHa ObiTb npenycTaHOBMEHHA
cpena .NET Framework 2.0 (npu otcytctBum cpeabl .NET Framework 3anpoc Ha ero
YCTaHOBKY NOSIBNAETCA aBTOMATUYECKN).

MuHnmanbHble TexHu4yeckmne TpedoBaHua K MNK:

— npoueccop Pentium 2 n Bbllwe;

— onepaTuBHas namsaTb 64 M6 n 6onee;

— MUHUMarbHOe cBO6O4HOE NPOCTPAHCTBO Ha XecTkomM aucke 30 M6;

— cTtaHgapTHbin COM-nopT anga paboTbl ¢ npeobpasosaTenem MP-KIM10;
— KnaBumaTypa 1 MbliLUb;

— MOHUTOP C paspeLleHmnem akpaHa 800x600 nukcenen.

2. YcTaHOBKa U 3anyCcK nporpamMmbl
2.1. YcTtaHOBKa

[na yctaHoBkun Ha komnbtoTep nporpammbl OWEN Logic

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

KomnakT-gucke npeobpasosatens [1P-KIM10) u cneposatb (2Pl

WHCTPYKLMSIM, NOSIBMSIIOLLMMCS Ha 9KpaHe. (MWEN Logic
lMocne ycnewHon ycTaHOBKM Ha paboyem cTone nosiBUTCS PucyHok 2.1 -

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

Ona 3anycka nporpammbl  OWEN Logic cnegyetr BblbpaTb  KOMaHAy
«Myck » Mporpammbl » OWEN » OWEN Logic » OWEN Logic» wvnu  gsaxgpl
LLIEeSIKHYTb JIEBOM KHOMKOMW MbILLM Ha COOTBETCTBYIOLLEN MKOHKE paboyero cTona.




2.3. HacTtpowuka csism c NP
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[ns HacTponkn ceasm ¢ MNP cHavyana BeInonHaeTca nogkntodeHue ero K MNK yepes

nobon  ceobogHbin  COM-nopT.

Onsa

nporpaMMmnpoBaHusl, BXOASLLMIA B KOMNSIEKT NocTaBku npeobpasosaTtens MNP-KM10.

BHumaHume! QneKTpuyeckoe
nogkntoyeHme Kk  [lIK  gonyckaetca
BbIMNOSTHATE TOSMIbKO MNPU  BbIKMHOYEHHOM
nutaHum MNP,

Mocne 3MEeKTPUYEcKoro
COeaMHEeHMsa YCTPOWCTB, HacTpamBaroTcs
napameTpbl cea3n B MO OWEN Logic.

HacTponka kaHana coeauHeHus c
MNP npoussBogntca B OKHe «HacTtponka
nopTa» — OHO BbI3bIBAETCHA M3 OCHOBHOIO
MEHIO0 KOMaHaoMN
Mpubop » HacTtpowka nopra....

[lnanoroBoe OKHO WMeeT BUA,
MOKa3aHHbIN Ha PUCYHKe 2.2.

HacTtpornika coctout B BblbOpe
HomMepa wucnosnbdyemoro COM-nopTa

(ocTanbHble HACTPOWMKN PUKCMPOBAHHLIE
N BbIBOOATCA ANSA CrpaBku).

coeanHeHuns ncnonb3yeTcH kabenb
- =
Hactpohka nopra E]
EH MNapamerpu nopra
MopT COk1
Mopr

Brifep9Te NopT 408 CEAZM © NpHOOpOR,

| ok, | | OTreEHS

PucyHok 2.2 — OKHO HacTpoMrKu nopra

Bbibop noaTBepxaaeTca Haxxatmem kHonkn OK.
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3. Paborta c nporpammomn
3.1. 'pachuueckumn uHtepcenc

Mocne 3anycka 1O OWEN Logic Ha MoHUTOpe OTKpbiBaeTca [NaBHOE OKHO

nporpaMmbl, NpMBEAEHHOE Ha pucyHke 3.1.

%\ OWEN Logic
-} g

Paiin  Bug  MNpwSop Cepewc  [Momows

BRI T SE |18 Bl

BubnoTexa KoMNOHEHTOB 1 e x

| 1. MpwBop He NogknoyeH

@coms

PucyHok 3.1 — TmaBHOe OKHO nporpammbl (BUA A0 OTKPbLITUSA NPOEKTa)

naBHOe OKHO NporpamMmbl BKIKOYaeT:

— 3arofioBOK OKHa (BEepXHAs CTpoka) — nocre co3daHus NnpoekTa B 3arofloBke
aBTOMATU4YECKN BbIBOOUTCA WHpopMauma o6 mmeHu danna npoekta U ero mecrte

pa3meLwleHnsa Ha [1K;
— rnaBHoOE MeHIo nporpammbl: Pann, Bug, NMpnbop, Cepsuc, Nomowb;

— NaHeJIn MHCTPYMEHTOB A4 6bICTpOFO Bbl30OBa 4acCTO UCMOJIb3yEMbIX OencTBum

(tabnuua 3.1).

Tabnuua 3.1 — AnemMeHTbI ynpaBneHusi NporpamMmmb|

KHonka naHenu
MHCTPYMEHTOB

KomaHga rmaBHoOro
MEeHI0

Ha3BaHue n onucaHue gencTtBmn

®ann | HoBbIN

HoBbIn — OTKpbIBaeT HOBbIA NPOEKT. TekyLui
NPOEKT NpY 3TOM 3aKpblBaeTCH

®aunn | OTKpbITb

OTKpbITb — OTKpblBAa€T Ha pefakTMpoBaHue
paHee co3aHHbI U COXPaHEHHbIN NPOEKT

®aunn | CoxpaHUTb

CoxpaHUTb — COXpaHsieT TEeKyWMN NpPOeKkT B
danne (KHOMKa He aKTMBHA, MoKa MNPOEKT He
cosfgaH). [lpn nepBoHa4yarnbHOM COXpaHEHUU
BbI3bIBAET OKHO 41191 NPUCBOEHUA UMEHU dhanny

®aunn | CoxpaHUTb
Kak...

CoXpaHUTb KakK ... — Bbi3blBaeT OKHO  [Ans
NPUCBOEHUS HOBOrO MWMEHM pauny npm ero
COXpaHeHun




MpoponxeHne Tabnuubi 3.1
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KHonka naHenu
MHCTPYMEHTOB

KomaHpga rmaBHoOro
MeHIo

HasBaHue n onncaHue gencTBuUn

®aunn | 3anucarb
nporpammy B
npnbop

3anucatb nporpammy B npubop — Bbi3biBaeT
3anncb co3gaHHoro npoekrta B NP

]

®ann | UHcpopma-
ums

MHdopmauma — Bbi3biBaeT WMHGPOPMaLMOHHOE
OKHO C Bepcuen nporpammHoro obecneyeHus B
MP n ueneBom HasHadeHUn NpoekTa (Mogenu MP,
OJ151 KOTOPOW pa3paboTaH NPOEKT)

[

Bup | CeTka

CeTka — BbI3blBaeT OTOOpakeHne pasMeTo4HON
CeTKM Ha xoncTte (B 30HE pa3MELLEHUS CXEMbI
npoekTa)

W

Pexum cumynaTopa — 3anyck  pexuma
MOZenMpoBaHuns paboTbl KOMMYTaLNOHHOM
nporpammbi

YMeHblleHue macwtaba — M3MeHseT macluTab
paboyero nons cxembl NpoekTa

OpurnHanbHbIM  pa3mep — Bo3BpawlaeT K
MacwTaby paboyero noms CxeMbl NPOEKTa,
YCT@HOBMEHHOMY MO YMONYaHUIo

=l [0 | 1)) @

YBennuutb Macwtab — wu3MeHsieT MacwTtab
pabo4yero nons cxembl NpoeKTa

<,
= -

—
=
fom]
3!

MacwTab paboyen 30HbI (xoncra) npu
0oTOBpPaXEHMM CXEMbI MPOEKTa

=
=

Bup |
MepeumeHoBaTb
KOMMOHEHTbI

MepemMmeHOBaTb KOMMOHEHTbl — W3MEHSET
HyMepauuio PYHKLMOHANbHbIX onokos,
pacnonoXeHHbIx B paboyer 30He npoekTa (KHomnka
He aKTMBHA, NoKa NPOEKT HE CO3aH)

Bnok  kommeHTapmeB —  obecneunsaet
foGaBreHve KOMMEHTapUIA Ha CXemy NpoekTa

EMIES

Co3paHue BbIXO4HOW nepeMeHHoOM -
obecneumBaeT yoobCTBO BbINOMHEHNSA CBA3EW Ha
cxeme (6e3 ykazaHus coegMHUTENBHON JIMHUN)

5

Co3paHune BXOOHOM nepemMeHHoOMn -
obecneumBaeT ygob6CTBO BbINOMHEHUA CBA3EW Ha
cxeme (6e3 ykazaHus coeguHUTENBHON JIMHUN)

]

Co3pgaHne O6Gnoka KOHCTaHTbl — obecnednBaeT
yaobCcTBO 3agaHns (UKCMPOBAHHBLIX YMCIOBbIX
3Ha4yeHUn (MOporoBbIX MNM YycTaBokK) ana @b,
paboTarWmX C LEeNOYUCIEHHBIMN 3HAYEHUSAMUN

[

Co3paHue 6noka 3anucu B ®b — obecneunBaeTt
nogayy 3HayeHu nepemeHHon Ha Bxod b, npwu
3TOM Ha CXxeMe MOXeT He oTobpaxaTbcs
coeguHUTeNbHasa NUHUSA Leny nepefadv curHana

lNpeobGpa3oBaTten B OyneBCKOe 3HayYeHue —
npeobpas3oBbiBaeT  LENOYMCNEHHOE  3HAaYeHue
curHana B bynesckoe

MNpeobGpasoBartenb B LeflouYncneHHoe
3HayeHne — npeobpasoBbiBaeT Hynesckoe
3Ha4yeHWe curHana B LenoyYncrieHHoe

— BKnagkm «bubnmoteka

HUX HET nHopmaunn);
— none pefakTMpoBaHUs CO30aBaeMON KOMMYTALMOHHOW nporpaMmmbl — paboyas
obnacTb npoekTa (40 OTKPbLITUSA NPOEKTa XONCT NyCTON);

KOMMNOHeHTOB» N «CBonCcTBa» (40 OTKPbITUS MpoeKkTa B

10




Cpepa nporpammupoBaHua OWEN Logic

— HWXKHIOKO ~ CTaTyCHYK0  CTPOKY, MOKa3blBalOLWy COCTOSHME  NpOorpammbl
OWEN Logic n Hann4mne nogknoyeHus K Hen MNP (pucyHok 3.2).

nad 1z 034 0% |[@nPriozesnery  ([comt |

1) ) ®3) (4)

PucyHok 3.2 — CtaTycHas cTpoka okHa nporpammbl OWEN Logic npy nogkno4YeHHOM npubope

B cTpoke ctaTtyca otobpaxaeTcs Hpopmaums:

(1)mn(2) - poctynHaa namaAte [P B npoueHTax oT obuwero ob6bema:
«M3Y:0...100 %» n «O3JY:0...100 %» (4em OonbLie uUcCnonb3yeTcss B nporpaMmme
PYHKUMOHarbHbIX 6r10KOB U YHKUMIW, TeM Gonblue namaTtn Tpebyetcs ans paboThbl
B MP). MO OWEN Logic aBToOMaTnU4eckn paccyuTbiBaeT OOCTYnHyt namartb [P, n, B
cny4ae KpMTMYECKOro 3Ha4YeHus, BbIBOAUT COOTBETCTBYIOLLIEE NpeaynpexaeHne;

(3) — nHpopmauusa o Hanmuum ceasun mexay MO OWEN Logic v MNP, npu Hanuyum
CBSA3U yKa3blBaeTCst MoAenb NoakntoyeHHoro [MP;

(4) — Homep BbIBpaHHOro nonb3oBaTenem nopTa.

Mocne co3gaHua npoekta MNOSIBATCA [OOCTyn K Bknagkam  «PyHkumsy,
«DyHKLUMOHaNbHbIM  6M0K» M «Makpoc», Ha KOTOPbIX pa3MeLLieHbl KOMMOHEHTHI,
ncnonb3yemble Mpu CcocTaBreHun nporpammbl. Bknagka «Makpocbkl» no3sonser
paclWmMpUTb YUCO MNPUMEHSIEMbIX B MpoekTe (YHKUMOHamNbHbIX OMnOKOB 3a cuyer
CO3[aHHbIX NoNb3oBaTENEM CaMOCTOATENBHO.

3.2. Co3pgaHune HOBOro npoeKkTa n ero cCoxpaHeHue

Mocne 3anycka MO OWEN Logic cnegyeTt HaxaTtb KHOMNKy «Co3gaTtb» () naHesnu
WHCTPYMEHTOB — MpWU 3TOM MNOSABUTCHA OKHO Bblibopa Tuna [P, ana kotoporo 6Gyaet
co3faBaTbCs NPOEKT (pUcyHok 3.3).

F =Y

Boi6op mogeam E|
Mprbop Exoakl Brlxoakl
MF110-24.80 4F a 4
. MF110-24.80.4F-4 a 4
y NP110-220.80% 4F a 4
MNF10-220.20% 4F-Y a 4

(] | | OTrEHA

PucyHok 3.3 — OkHo «Bbi6op mogenu» MNP ansa npoekta

Mocne BbligeneHust KypcopoM HyxHow Mogenu [P, BbiGop nopTBepkaaeTcs
HaxaTnem kHonkn OK, — B paboyen obnactu nporpammbl NOABMTCS None (XONcT), Ha
Kpasix KOTOPOro crieBa pasmelleHbl Bxoabl «l», a cnpaBa — Bbixogbl «Q» NP (pucyHok
3.4).

MpoeKkT co3gaeTcst NyTeM nepeTackuBaHUS BblAENEHHbIX KypCOPOM Mbiln G60OKOB

11



Cpepa nporpammupoBaHua OWEN Logic

n3 BKNagkm «bmnbnuorteka KOMMOHEHTOB» Ha paboyvee nomne (XOncT) U BUPTyanbHOro
coeguHeHus uenen 6nokosB mMexgy cobom u ¢ Bxogamum u Bbixogamu [P. [Ons
YCTAHOBKN COeAuMHEeHUNn uenen OGNOKOB MNoNb3oBaTelNlb KYpCOPOM MbIUWM yKasbiBaeT
Ha4anbHY M KOHEYHYIO TOYKM MPUBS3KM.

MpumeyaHue. CBs3b HE MOXET yCTaHaBNMBATLCS TOMbKO MeXAy BXogamu (unwu
TONbKO MeXAay BbIxodamMu) rpadUyecKkMx KOMMOHEHTOB, — AOMNYCTUMbIM SIBMsieTCH
coeanHeHne BbIXO4a 1 BXOOO0B.

Faiin Bun  MNpuoop  Cepeuc  Momowe

ETIE =R

Alos Sld
1

EMONMOTEKS KOMMOHEHTOE 30O X
11 - 1Q a=. -
12 + 0
7 W =
13 | -{Q2 £ M
& HE
|4 — | & Wokmouaiowee MK
i & ADD
15 |- 1Q3| || @sue
= MUL -
IB — fx MYHKLMWA
I? | N Q4 LE' BYHKLMOHANEHBIA DnoK
m‘ Makpocki
18

nad: 1% 034:0%  ||[@nPiio24804py  |[comt |

PucyHok 3.4 — Bug okHa nporpammbl nocne Bbi6opa mogenu MNP (npubop noaknioyeH)

[nsi npucBOEHMA NPOEKTY MAEHTUDUKALNOHHOIO MMEHW credyeT HaxaTb KHOMKY

«CoxpaHnTb  NpoeKkT» (@) naHenu WHCTPYMEHTOB, WnuM BblIOpaTb KoMaHay
«®ann » CoxpaHuTb Kak...» — OTKpoeTCs OKHO «COXpaHWTb Kak» B KOTOPOM MOXHO
npuceonTb UMs danny (B none «Mma danna:», pucyHok 3.5).

Br
b o
EOrNETER

"._} Hria palina: Ceet N
-
CeTesne Tun deaiina: T afinel npoekToe [~ owl] v

PucyHok 3.5 — ®parmeHT okHa «COXpaHUTb Kak»

Mpn nepBoM coOxXpaHeHUM wnNu npuv nepermMeHoBaHUn darnna npoekta — B
OTKpbIBLUEMCS CTaHA4ApPTHOM OkHe Bblbopa dhanna — crneayeT BblbpaTb Nnbo 3agatb
HanMeHoBaHWe 1 pacnonoxeHue anna.

PacwwupeHne danna npoekra: «*.owl». Takmm obpasom, HasBaHue anna

12
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npoekTa MOXeT BbirnaaeTb, Hanpumep, «CeeT_Logic.owl».

3.3. OTKpbITHe NpoeKTa Anda pefakTUpoBaHUA

[nga Toro 4tobbl BHECTU U3MEHEHMUS B MPOEKT, paHee COXPaHEHHbIW B dann, aToT
dann cnegyet oTkpbITb 13 1O OWEN Logic.
[nga Toro 4Tobbl OTKPLITL Tpebyembin ann, cnegyeT HaxaTb KHONKY « OTKPbITb»

) NaHenu WMHCTPYMEHTOB, UNu BblbpaTb komaHay «®aun » OTKpbITb» [NaBHOMO
MeH0. B oTKpbiBLIEMCA CTaHOApTHOM OKHe Bblbopa hainna — BbibpaTb Tpebyembin
Gann. Tekywmnin NnpoektT ByaeT 3akpbiT, @ B OKHE Nporpammbl — OTKPbIT BblOpaHHbIN
NPOEKT.

3.4. MopgenupoBaHue paboTbl KOMMYTaLMOHHOW NMPOrpamMmbl

MpoBepka KOPPEKTHOCTU paboTbl CO34AHHON KOMMYTAUMOHHOW MporpamMmbl
NMPOBOAMTCS C MOMOLLBI peXrMa CUMYnsiuMM, B KOTOPOM MOZENUPYeTCsl U3MEHEHWe
COCTOSIHUI BbIXOAOB B 3aBUCUMOCTM OT M3MEHEHUS COCTOsIHMI BXxodoB. Kpome Toro,
MOJenMpoBaHWe MO3BOSISIET MpOaHanM3vMpoBaTb COCTOSIHAE CUTHarioB  BHYTPM
KOMMYTaLMOHHOW NporpaMmbi.

[ns nepexoda B pPeXum CUMyNsauMnm HeobXxoAMMO BOCMOMb30BATbCA KHOMKOW

‘Pexxum cnmynatopar . Mocne nepexoga B pexum co3gaeTcs naHenb (PUCYHOK
3.7).

MNepwon, mc: 100 Bpema wakna: 100

12 E) @ (5) (6)

PucyHok 3.7 — NMNaHenb cumynsitopa

Ha naHenu pacnonoxeHbl cnegylowme anemMeHTbl ynpaBrneHus:

— kHonka (1) ansa 3anycka MOAennpoBaHus B pearnibHOM BPEMEHMU;

— KHOMKa (2) 4ns nowaroBoro MogenmpoBaHus;

— kHonmka (3) Ans npuoCTaHOBNEHMst paboTbl CUMYNATOpa, 3anyLleHHOro B
peanbHOM BPEMEHMU;

— KHorMka (4) ana ocTaHOBKM paboTbl CUMYNATOPa — NEPEBOL PEXMMA CUMYMALNN
B NepBOHa4YaribHOe COCTOsIHUE;

— none BBoAa (5) Anga 3agaHua BpeMeHun nepuoga obHoBNeHUs nHgopmaumm Ha
CXeMe;

— none BBoga (6) Ana 3agaHuMa  BpeMeHM UuKna  And  BPEMEHHbIX
dyHKUMOHanbHbIX 6nokoB — « TON», « TOF», « BLINK».

[na BaprMaHTOB MCMNOMHEHU NPUBOPOB C PYHKUMEN HACOB peanbHOro BPEMEHMU
co3gaeTcsa OononHuTenbHas naHenb, Npyv NOMOLM KOTOPOM MOXHO MOAenupoBaTb
nosegeHne qgyHkumMoHanbHbix 6mnokoB «CLOCK» un «CLOCK WEEK» BO BpemeHwu
(pucyHok 3.8).

Manene KaneHgapa

Dartawepema: 221852 Bmap 2011 [E~

PucyHok 3.8 — NaHenb kaneHpaps

Mocne nepexoga B pexum cumynaumn, mMmoaenunpoBaHue KOMMyTaLl,I/IOHHOIZ

13
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nporpammbl, B 06LLEM criyvae, NPOUCXOANT B cregytowien nocneaoBatenbHOCTY:
1) 3anyck cumynsTopa B OOHOM U3 PEXMMOB — «PEXUM pearlbHOro BpeMeHu» (- ?")

o G
NI «MoLaroBbIn pexum» (7 );
2) 3agaHne 3Ha4YeHUN BXOOHbIX CUIHaNoB, UCNOMb3ysa HaxaTue Ha Grnoke BXOO0B

(pncyHok 3.9);
FD Qf
AND 2

11

17

6 Bxon IBJ 0
14

i

PucyHok 3.9 — Mpumep MoaenupoBaHUA KOMMYTaLUMOHHON NpPorpaMmbl

3) nogbop 3Ha4YeHUn napameTpoB «MNEepuod, MC» U «BpeMsi UuMKna, Mc» Ans
yaobcTBa MOAENUPOBaHUS;

4) BbIXOA4 W3 pexuMa CUMyNnauum Onsi  KOPPEKTUPOBKM  KOMMYTaLMOHHOWM
nporpamMmmel.

MpumeyaHne. MopgenupoBaHve OCHOBHOW  KOMMYTaLMOHHOW  Nporpammbi
(Bknagka «Cxema») 1 MakpoCOB NPOM3BOAUTCS B OTAENBHOCTMW.

3.5. 3arpy3ka npoekTa B nporpaMmmMmmpyemMbiu npnoop

Mocne cosgaHust NpoekTa ero 3anucbiBaldT B 3HEProHesaBucuMyto namatb [1P.
[nsa 3anncn Heobxoanumo:

1) coeanHnTb MNP ¢ COM-nopTtom MK npu noMoLLmM KOMMYHUKaLMOHHOIO Kabens;

2) nogatb nuTaHune Ha P cornacHo ero pykoBOACTBY MO 3KCnnyaTauumu;

3) HacTponTb NapameTpbl COEAMHEHMUS,, eCriu B 3TOM eCTb HeobxoauMocCTb
(cm. n. 2.3);

4) 3anucatb npoekt B [P npu nomoLwm KHOMKK naHenn NUHCTPYMEHTOB, UMK
BblOpaTb kOMaHgy «Pann » 3anucaTb NporpamMmmy B Npudop».

MpumeyaHne. Cpasy nocne 3anvcu [P nepexoguT B pabounin pexum u
KOMMYyTaLMOHHas NnporpammMa 3anyckaeTcsi aBTOMaTUYECKN.

BHumaHue! Ecnu B nogknioyeHHom TP yxe ecTb paHee 3anucaHHasg
KOMMYyTaLMOHHadA NporpamMmma, To Npu 3anmMcu B HEr0 HOBOTO NPOEKTa OHAa 3aMeHSAeTCS.

14
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3.6. [lononHuTenbHbIe BO3MOXHOCTU

Ona ypoGctBa paboTbl Hag MNpPOEKTOM B MNporpaMme  MNpeayCMOTPEHbI
AONOMHUTENBbHbIE BO3MOXHOCTH:

1) hbopmy oTOOpakeHMss AOCTYNHbIX (PYHKUMA U PYHKLMOHANbHLIX GIOKOB
ANsi BKNagok «bnbnmnotekn KOMNOHEHTOB» A0OMyCcKaeTcs N3MeHATb, pucyHok 3.10.

M3meHeHune Ha BKknaake
Bunaa 0T06pa)KeHI/IFI
OOCTYMNHbIX KOMMOHEHTOB

BHOnMoTEKE KOMIOHEHTOE O X BHMONMOTEKS KOMAIOHEHTOE O X
3- . 4 22
“ — —
AND |- oR |-
Norvdeckan dyHkLHa M - -]
=1 wm W WK
Norvueckan gyrkeAa FTA
~{ noT | won |
{=} HE
Norvyeck.an yHkLMAa HE
HE Mok movarwes
MK
T~} Meknouarwmee MK
Norkyeck.an dyHELMA MCK TIOYaKWL e
MK

PucyHok 3.10 — NMpumep n3aMeHeHUss oTobpaxeHMs GIIOKOB 6MBNMOTEKM Ha BKNaake « PyHKLUA»

AHarnormyHble BO3MOXHOCTU MO W3MEHEHUIO Mopsigka (Buaa) oTobpaxkaemon
MHpopmauumn npeagycMoTpeHbl U Ang Bkrnagkn «CBoncTea;

2) 30HY OTOOpaXeHMA Ha BKNagKax, Mpyv MOMOLUM MaHUNynsaTopa «MbILLNY,
nonb3oBaTeNlb MOXET YBENMUYNBATL (pacTarmBaThb), NeEpeHOCUTb B Ntoboe MecTo akpaHa
UNK 3akpbiBaTb BKNagky (ybupaTb C aKkpaHa);

3) macwTab paboyen 30HbI xoncTa (paboyero nonsa nNpoekra) NOMb30BaTENb

MOXeT CTyneH4YaToO U3MEHATb MNpu NoMoLKM KHOMOK Ha naHeslim MHCTPYMEHTOB ( n

);

4) pa3mepbl xoscTa (pabo4yero nosns NpPoeKkTa) u war ceTkn (N0 BepTUKanu u
ropusoHTanun) nosfb3oBaTeNlb MOXET WM3MEeHATb Ans yaobcTBa pasmMelleHust Bcex
KOMMOHEHTOB Npoekta. Heobxogumble umMdpbl pasMepoB YKa3biBAOTCA Ha 3aknagke
«CBowcTtBay, pucyHok 3.11;

15
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ECEFI:IﬁETEFEI O x
H=z | &
#=C | &

E Nokyment

Bricora xoncta, ki 164

W uprHa xoncTa, rard 262
E Cerka

War ceTku No BERTHEAMA, rr 1

War ceTki No ropyaoHT anM, b 1

BricoTa xoncra, mm

M =rEeHEHIME BRICOTEI #0NCTa B gWanasode ot 100
4o 420 rrd

PucyHok 3.11 — 3aknagka «CBoucTBa» C napaMmeTpamMu No yMosHaHUIo

5) nopagkoBble HOoMepa (hyHKLMOHANbHbIX GNMOKOB CXeMbl MoNb3oBaTesNb

MOXeT aBTOMaTUYECKU MNEeperMMeHOBbIBaTb MNPU MOMOLLM KHOMKM ) Ha naHenu
WHCTPYMEHTOB;

6) CKpbITble KOMMEHTapuMu K KOMMOHEHTaM CXeMbl Mofb3oBaTeflb MOXET
pobaenate Ha 3aknagke «CsonctBa», — OHM 0OyayT oTobpaxaTbCcs B Buae
BCMIbIBAOLLEN NOACKA3KN TONbKO NPW YCTAaHOBKE Kypcopa Ha KOMMOHEHT;

7) BUGUMble KOMMEHTapUM Ha cxeMy NpoekTa, 4o0aBnsieMble Nonb3oBaTenem,
MOryT BblAENATbCA Ha cxemMe uBeToM. YToObl NOMECTUTb Ha CTpaHuuy Kakon-nnbo
TEKCT, crneayeT LWeNkHYTb MbILWKOW (T. €. KPaTKOBPEMEHHO HaaTb MNPaBYyH KHOMKY

MbILLW) MO KHOMKe Ha NaHenu MHCTPYMEHTOB, 3aTEM YCTaHOBUTb KypcoOp Ha MecCTo,
roe OoSbKkHa pacrnonaratbCs HagnMcb M NMpUM HaXkaToW MNpaBoOM KHOMKe MNPOBECTU MO
avaroHann ansa obpasoBaHMs MNPsSIMOYronbHuMKa. B pesynbtate B yKasaHHOM MecTe
NnosiBNsieTCs NPAMOYrofibHas pamka TEKCTOBbIN 06nacTy ¢ npurnalleHMeM nporpaMmmbl
BBECTW HAANuCb (pucyHok 3.12).

]
o---—-8---§
i Beegure
Q@ OMFEEHTAQ
Popud
O---0---@

PucyHok 3.12 — CekTop XorcTa Ansi BHeCeHUsi KOMMeHTapueB

M3meHnTb pasmepbl TeKCToBOW obnactu (pamku) MOXHO C MOMOLLbIO MbIWK —
nepetackmBaHmem. Ecnn TekcT He 6yadeT UenukoMm nomellatbcd, OH obpesaeTcda no
rpaHuLam pamku.

Utobbl 3agaTbh TEKCT HaanucK, criegyeTt LWEenkKHYTb MbIWbl B 30HE paMKku U C
KnasmaTypbl BBECTU TEKCT. HacTpouTb WpuT, UBET HaANUCK U UBET (pOHA MOXHO Ha
naHenu Bknagkn «Ceoncreay.

TekcToByl0 06MacTb MOXHO Takke NepemMecTuTb B HEOOXOAMMOE MONOXeHUE Ha
XOncTe;

8) coeguHUTENbHbIE JIMHUU — BCe BXOAbl M BbIXOA4A KOMIMOHEHTOB CXEMbl
COEQVHSAITCA NUHUAMK (NPpU MOMOLWLM Kypcopa Mbiwu). [locne coeanHeHus uenewn
NUHUAMU, NYTb JNIMHUM MOXHO NepeaBuHYTb KYpPCOPOM MbIlM MPU HaxaTown npaBow
KHOrMKe, YCTaHOBUB KYpCOp B 30HE NUHWUMU;

16
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9) N"3AMeHeHMe MNOJIOXKEeHUs BXOOOB U BbLIXOOOB Ha Xoricte pabouero nons
[onyckaeTcsl BbINOMHATL Ans yaobcTBa oTobpaXeHust cxeMbl — BCe KBaapaTbl BXOAOB U
BbIXOZ0B NepemMeLLatoTcsi (KypCoOpOM MbILLN) B BEPTMKANbHOMN NIIOCKOCTY;

10) uHdpopmauma o noaknoyeHHom Tune [P n Bepcum nporpammHoro
obecneyeHnsas MoXeT ObITb Mofny4YeHa Npy NOMOLLM KHOMKU Ha MaHervM MHCTPYMEHTOB

(, pucyHok 3.13;

(a “a

Huchopmanna E]

HasEaHME NOAKMOYEHHOND NpHE0RS: | MNP110-24.80.4P-4 |

Bepcua MO npudopa: | V203 |

BrISpaHHaA MogEns NpMEopa: | MNP110-24.80.4P-4 |

PucyHok 3.13 — 9kpaHHas ¢opma ¢ nicgpopmauuen o MNP

11) napameTpbl paboTbl hyHKUMN U (byHKLUMOHAMNbHbLIX 6J5I0KOB Nosib3oBaTeNb
MOXeT M3MEHUTb Ha 3aknagke «CBoWcTBa», AOCTYNM K KOTOPOW MOSIBASIETCA MOcCne
BblAefieHUs1 KOMMOHEHTa CXeMbl, €Cfn 3TO NPeAyCMOTPEHO B €ro HasHadeHuwn. [loctyn
K M3MEeHeHMsIM napameTpoB Ha 3aknagke «CBoWcTBa» MNOSABMASETCS NPWU BblOeNeHuu
KypPCOpPOM COOTBETCTBYHOLLEN CTPOKN B OKHE;

12) HaCTPOMKM YacoB pearnibHOro BpeMeHu MOryT ObiTb NpousBedeHbl vyepes
NyHKT MeHo «[pubop» » «YTeHue/3annucb BPEMEHMU...», — aKTUBUPYETCA TOSNbKO MNpU
nogkntodeHum K MK BapmnaHTa ncnonHenus MNP co BCTPOEHHbIMU Yacamu.

[ns 6onee TOYHOro xoga 4YacoB NpPeaycMOTpeHa BO3MOXHOCTb aBTOMAaTUYeCKOM
KOppeKkuMn 3HaveHun, ansa yero B none «OTKNOHeHMe» crneayeT 3agaBaTb pasHuLy
MexXay pearnbHbiIM BPEMEHEM W BpEMEHEM yxoga 4vacoB npubopa. Hanpumep, ecnu
oXxugaemoe BpeMs vacoB npubopa nocne mecsaua pabotol 10:00:00, a npoyntaHHoe
coctaBuno 09:59:45 (uyacbl oTctaldT Ha 15 cek), B 3TOM crny4yae MonNb30BaTENHO
Heobxogmmo B none Beoga «Koppekuusa » OTknoHeHne» (pucyHok 3.14) yCcTaHOBMUTb
3Ha4veHune «-15» cek/mec.

¥cTaHOEKE AATH M EPEMEHW NpHEopa &J

r [ata v Bpema
Oara: (31122002 [ =] Bpemn: (132927 F&

[ ] CurxpontsaumA ¢ KOMNBIOTEROM | MpoukTats || Janucate |

r Koppetkuma

OmenoHeHMe: IIl cek/mec Janucate

e

PucyHok 3.14 — JkpaHHas cdopma «YcTaHOBKa AaTbl U BpeMeHU npubopar

vV ¥

13) NPOMEXyTO4Hble BbIXOAHble U BXOAHble MNepeMeHHble [ =
obecneunBatoLime nepegavy curHana us ogHou uenu (Hanpumep, ¢ Bbixoaa 6roka unu
Bxoga [P) B gpyryto uenb (Ha Bxog ©Onoka wnu Bbixog [1P), ucnonbaytotca 6e3
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oToBpaxeHns coegUHUTENbHOW NNHWUM (CBA3b YKa3biBaeTCA B CBOMCTBAX NEPEMEHHON).
Llenn coeamMHeHnn nokasbiBalOTCA TOMbKO OT SfIEMEHTOB MNEpPEeMEHHbIX, T. €. OTKyAa
curHan vaeT unu Kyaa noctynaet garblue.

[ob6aBrneHne NpPomMexyToYHbIX NepeMeHHbIX B NPOEKT PeKoMeHOyeTCs BbIMOMHATb
B cnefymoLem nopsiake:

War 1 — WwenkHyTb MbILWKOW MO KHOMKEe Ha naHenu MHCTPYMEHTOB, 3aTeMm
YCTaHOBUTb KypCcOp Ha MecTo, rae AOoJDKHa pacnonaraTbCda BxogHasa nepemeHHasa u
elle pa3 HaxaTb IeBYl0 KHOMKY MbIlKM — Ha XofcTe nosBUTCA Onok BXOOHOW
nepemMeHHon, pucyHok 3.15.

Vv Vv

11 1. . \ Q1
] b

|2j

13 v a2

! CeaficTea 0O X ECBDﬁCTBa \ O X

H=z [ A E== | A
E Napamerpw E NMapamerpw

Hr4a nepereHHOl W8 nepeteHHoE
E PazHoe E Pasvoe

K.orraeHT apii K.okAbAEHT SPHE
Hma nepemeHHoR Hra nepemeHHoR

PucyHok 3.15 — Nopsgok AeAcTBMMA NPY HacTporKe NnapaMeTpoB (pyHKLMOHANbLHOro 6roka

LWar 2 — kypcopoMm  BblgenseTca  9NeMeHT BXOAHOW MNepeMeHHOW U Ha
cooTBeTCTBYylOWEN eMy 3aknagke «CpoucrtBa» B none BBoga «MMs nepemeHHon»
BBOAMTCS Npon3BoNnbHOE M4 (Hanpumep, V1). Ums otobpasnTtbesa BHYTpY Broka.

War 3 — WenkHyTb MbILIKOW MO KHOMKe . Ha naHenu WHCTPYMEHTOB, 3aTeM
YCTaHOBWUTbL KypCOp Ha MecCTO, rde OOrfpKHa pacrnonaratbCs BbIXOOHas nepemMeHHas u
ewe pas HaxaTb JIeBYH KHOMKY MbIM — Ha XONCcTe nosiBUTCA 6NOK BbIXOOHOW
nepemMeHHONn.

LWar 4 — kypcopom  Bblgensietca  OGNOK  BbIXOAHOM  MNEPEMEHHOM U Ha
cooTBeTCTBYylOWEN eMy 3aknagke «CpouctBa» B none BBoga «MMs nepemeHHon»
BblOMpaeTcs uMmsa nepemMeHHon, n3 kKotopon OyaeTr noctynatb CuUrHan — B LaHHOM
cny4vae ato umsa V1,

—
14) 6nok BBoAa KOHCTaAHT CO3aeTcs nonb3oBaTeniemM npy NOMOLLM KHOMKK n
NpUMeHsaeTCca Ons nogayn (OUKCMPOBAHHbBIX 3Ha4YeHMn (YCTaBOK) Ha BXxoabl 61oKoB
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CXeMbl, ecnn 3To Heobxoaumo Ansg mx paboTbl. [JonycTuMbIA Ananas3oH 3HaYeHUN
3aBucuT OT Tuna 6noka, cm. MNpunoxenuns A n b;

15) 3apaHue ycTaBKku AnA 6noka U3 nporpamMmmbl BbIMOSHSETCS NONb3oBaTeNnem
W

npu MOMOLLM KHOMKK . [MapameTpbl 9TOro0 KOMMOHEHTa — ccblfika Ha ycTaBky ®b
nporpamMmel nosib3oBaTens.
Hanpumep, Ha pucyHke 3.12 nokasaHo Mcnorb3oBaHue KoMnoHeHTa «CosgaHue
6noka 3anuncu B ®b» ans nepegayvm saHadeHnsa yctaBku Ha Bxog Tl 6rnoka BLINK1.
BHumaHue! 3HadeHus ycTaBOK, YCTaHOBJIEHHble MNPW  MOMOLUWM  BKNaaKu
«CBowcTBay, 0yayT NpOUrHOPUPOBAHBI.

BLIMKA

FB
CEOFCTES

'
|zl

B MNapamerpm
Hria nepereHHON T AMTEnEHOCTE OTK.A. COCTOAHMA A Q4
P UHELMOHANEHEI Gnok. BLIMET

E Pashoe
K.orArEHT i

Hma nepemeHHon

Brigepire nepeteqHun FE, B KoToOpUD SUIET OCYWECTENATECA
FAMNMUCE SHAYEHMA,

PucyHok 3.16 — YcTaHOBKa CBOMCTB Ans KomnoHeHTa «Co3paHue 6noka 3anucu B ®b (Write
to FB)»

[na ®b TanmepoB 1 reHepaTopoB, rae popmMmat ycTtaBku — Bpems, 6nok «Write to
FB» nepegaeT 3HayeHue B oopMaTe MUSNIMCEKYHS, (CM. pucyHokK 3.17).

TOM1
I
TOM o

Oc|T

4000 mc

Write to

4000 FB

PucyHok 3.17 — NMpumep 3anucu yctaBku gnsa ®b «TON»
16) paboTa ¢ Mmakpocamm BbINOSHAETCA B CriefytoLlern nocnegoBaTenbHOCTY:
a) cosgaHne Makpoca npu nomowm Bblbopa komaHabl «®ann » Cosgatb
MakKpocy. B nossuBluMMCA OManoroBoM okHe Heo6xoaMmo 3a4aTh KONMYECTBO BXOO0B
N BbIXOLOB B Makpoce (CM. pucyHok 3.18).
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r T |
o=l CosgaHwe BXO40E W BbIXNOA0E I.Elﬂli_hj

KonuyecTeo BXOO0E: h =
KonmuecTeo Boio goe: 4 |=
Ok | | CmagHa

|
PucyHok 3.18 — [lnanoroBoe OKHO 3aflaHMA KONMYecTBa BXOAOB U BbIXOAOB MaKpoca

Mpumevanune. B Tekywen sepcum MO OWEN Logic nocne cosgaHusi makpoca
HEBO3MOXXHO N3MEHUTb KONMYECTBO BXOLOB U BbIXOAOB.

0) paspaboTka anroputmMa paboTbl Makpoca BedeTCcsa Ha Bknagke «Pepaktop
MakpocoB» (CM. pucyHok 3.19);

4 OWEN Logic

Paiin  Bun [pwSop Cepewc  [Momows

BEEE T EEERLE

Cxema | Pepaktop Haupc-mu*|
A

el | =
I

Al

Bknapka xoncrta ans
pa3paboTkm makpoca

PucyHok 3.19 — Bknagka «Pegakrop makpocoB»

PaspaboTka anropntma BbINOMHAETCH aHanornyHbIM, Kak 1 paspaboTka OCHOBHOM
KOMMYTaLMOHHOMW NporpamMmMbl, 06pa3om.

B) 3agjaHue UMeHN 1 onucaHusa ana Makpoca (cM. pucyHok 3.20);

r) onpegeneHne TUNoB N MEH BXOO0B/BbIXOAOB (CM. pUCYHOK 3.21);

[) 3agaHve  «BMAMMOCTM» M3  KOMMYTAUMOHHOM  Mporpammbl  yCTaBOK
YHKUMOHaNbHbIX 6110KOB (CM. pUCYHOK 3.22).

Mpw 3agaHnn napameTpa «/cnonb3oBaHne B Makpocey, ycTaBkn BblbpaHHoro ®b
CTaHOBATCA [OCTYNHbI Npu ucnosib3oBaHne @Ob B KOMMyTauUMOHHOW nporpaMmme
aHanorn4Ho yctaskam ®6 TON, TOF u T.n.
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BricoTta xoncTa, mMm 100

WpwHa xoncTa, Mm 120
E Maxpoc

Wran 20R

War ceTr no BepTKaMy, MM 1
War ceT No roprsoHTANNAM 1

3apaHve MeHn 1 onucaHus
Makpoca

Onucanne

PucyHok 3.20 — 3agaHue MeHn 1 onucaHua Makpoca

‘| Beibop nmeHun 1 Tuna copmarta

BXoa/Bbixoaa WMma sexona & makpoc Q1

b A Bynesckoe [

N BEIBOAA
E Pasvoe Bynescroe

Kommertapuit | LlenowcnenHoe

Tvn EcECRa
TN BEIBOAA MOXET BRITE KEK BynesCHul,
TaK W LUENOYHCNEHHEIA.

PucyHok 3.21 — NMpumep 3agaHMA UMeHU M TUNa Bbixoaa
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o0ox

Bui6op vmeHn n Tnna copmaTta

/ BXopaa/Bbixoaa
Menonesosanve 8 makpoc Ha

< Cmcok vvie... > [»]

OrofipaxeHve B
MaKpoce

Mrr nepemenHon

MacwTal EpeMeHi MacwTal spemeHm

Bpema sapepxxy BrNioveH. .. | BpemA sanepxioq BKNIOYEH...

PucyHok 3.22 — 3agaHue «BUAMMOCTU» YCTaBOK B KOMMYTaLMOHHOW Nporpamme

€) cOXxpaHeHne  Makpoca B NPOeEKTe, MCNONb3yda  KOMaHay  MEHI
«®Pann » CoxpaHUTb MaKpOC» UM HaxxaB KOMOMHaumo Knaeul « Ctrl+Alt+Sy;

X) uCcnonb3oBaHMe Makpoca B KOMMYTALMOHHOW MporpaMme BbINOSIHAETCA
BblbopoM Bknagku «Makpocbl» Ha naHenn «bmnbnmoteka KOMMNOHEHTOB» (CM. PUCYHOK
3.23) 1 nepeHeceHnemM ero Ha XofCT OCHOBHOM KOMMYTaLMOHHOW NpOorpamMmeil.

BMONMOTEKE KOMIOHEHTOE 4
m=_ =
o-- &+ | %
MiakpocChbl M
20R
Moii mMakpoc

Bknagka makpocos

1= :MyTon
My TON

/
......... ¥

x| My

PucyHok 3.23 — Bknagka «Makpocbi»

Bknagka «Makpocbl» JOCTynHa TOMbKO TorAda, koraa Bknagka «Cxema» akTuBHa.

CyuwlecTtBylOT gonosnHuTenbHble yHKUMM paboTbl € Makpocamu: «WmnopT
Makpoca 13 ganna» M «OKCnopT mMakpoca B hanny». Mcnonb3ysa gaHHble dyHKUMN,
MMeeTCs BO3MOXHOCTb COXPaHUTb Makpocbl Ha xecTkoM aucke MK ¢ nocneayrowmm
MCNOMb30BaHMEM UX B APYrNX NPOEKTax.

Pabota ¢ [aHHbIMM QYHKUMAMM BedeTCsa C  MOMOLLUbID  KOMaHg MEHI0
«®ann » UmnopTt makpoca u3 canna» n «Pann » AkcnopTt makpoca B hamny.
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3.7. NMocnepoBaTenibHOCTb PaboTbl HaA MPOEKTOM

CocTtaBneHne KOMMYTaUMOHHOM MporpaMMbl PEKOMEHAYeTCA HayuMHaTb C
nnaHnpoBaHusa. [lnaH [OormkeH onucbiBaTb BCe BO3MOXHble cocTosHus [P npu
YHKUNOHUPOBaHUM (B BMAEe AuarpaMmbl  PEXMMOB, Tabnvubl  COCTOSIHUA,
SNEKTPUYECKON UM PYHKLUNOHANbLHOM CXeMbl U/unu ap.).

[Mocne ToOro kak npoAymMaHbl BCe 3ajdayu, KOTopble [OOSDKHbl BbIMOMHATLCS,
HeobxoaMMO COoCTaBUTb MporpamMmy Ha OCHOBE (YHKUMIN (NOrMYECcKUX 3MEeMEHTOB) U
dyYHKUMOHanbHbIX 6110KOB, NpuBeAEHHbIX B [1punoxeHnsx A u b.

PaboTta Hag NpoeKkTOM BKIoYaeT:

1) OTKpbITUE HOBOIrO NPOEKTa — BeCb NPOEKT BydeT XpaHUTbCA B ogHOM dhainne,
KOTOpOMY criegyeT NpuCBOUTb MAEHTUMUKALNOHHOE UMS (CM. n. 3.2);

2) bopMmnpoBaHME CTPYKTYpbl TEKyLLEero npoekta pekoMeHOyeTCsl BbIMOMHATbL B
crnegyoLiemM nopsagke:

a) s «bnbnmnoteka KOMNOHEHTOB» Ha XONcT gobaBnsalTcss Heobxoamumble BNOKM
nyTemM rnepeTackuBaHWs WX MbIWbD MNPU HaXaToW Ha HeW neBou KHorke (U3
COOTBETCTBYHOLLEN BKNAAKN « DyHKUMN» NN « DyHKLMOHANbHbIE BIIOKN»);

6) nocnegoBaTenbHO BbIAENAS KypcOpOM BIiokM cxemsbl, Ha 3aknagke «CBoncTBar
YCTaHOBUTb UX NapameTpsbl, HanpuMep, KakK 3To NokasaHo Ha pucyHke 3.24;

T2

TON| | |

30chl

CEOHCTES O X

Bz [ A
2= [ £

E MNapamerps
N : Bperan zanepsi srmouer 30

Macwrad spereH CEk, bt
B Pashoe
F.orArEHT 3P

Macwrat BpeMeHH

PucyHok 3.24 — NMopsgok AeAcTBMA NPU HacTporke napamMeTpoB (hyHKLMOHaNbLHOro 6noka

B) cCOeAMHEHME KOMMOHEHTOB MpOrpamMmbl Mexay cobOor, a TakkKe C HYXHbIMU
Bxogamu n Bbixogamu [P. MNMpn aToM gonyckaeTcda nepeasuratb KBagpaTbl BXOOOB U
BbIXOAOB B BEPTMKaNbHOW MSIOCKOCTU ANl PacnosfioXeHNa COeANHUTESNbHbIX JIMHUA MO
KpaTtyanwen anvHe;

3) MmogenupoBaHMe paboTbl KOMMYTALMOHHOW NMPOrpamMMbl B PEXUME CUMYNALNN.
Mpn npoBepke nNpaBUABHOCTU pPaboTbl KOMMYTALMOHHOW MpOrpamMmMbl  U3MEHSIOT
COCTOSIHME BXOOO0B, KOHTPONMPYSl COCTOSIHME BbIXOLOB Ha COOTBETCTBUE HYXKHbIM
yCIoBUAM;

4) 3arpy3ka npoekta B [1P n npoBepka ero paboTsl.

5) nocne ycTpaHeHust BCex OWwubOK noaroToBKka MpOeKTa 3aBepliaeTcs
COXpaHeHueMm ero B dpaunne.

MNpouecc co3aaHus KOMMYTaLMOHHOMN ynpasnsoLlen nporpamMmmel
WNMIOCTPUPYETCS Ha KOHKPETHbIX MpuMepax, NpusefeHHbIX B pasgerne 4.
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4. BblcTpbin cTapT. Co3aaHme ynpaBnsilowmMx nporpamMmm

B paHHOM pasgene Ha npuvMmepe MNpoCTbiX 3aday NOSCHAETCS, Kakum obpasom
COCTaBIATCA ynpasnsoLiue KOMMYTaLMOHHbIE nporpamMmmeil B cpene
nporpammupoBaHus OWEN Logic. Bce npuBeaeHHble NpUMeEpPbl UMEKTCA Ha KOMMAKT-
ancke (B nanke «MMpumepsl onga NMP110»), noctaensemom ¢ nporpammon OWEN Logic.

4.1. BknroyaTtenb cBeTa C aBTOMaTUYECKUM OTKITHOUYEeHUeMm

B nogcobHbix nomeweHusX W KOpuaopax —3NeKTpUYecKUn CBEeT  HyXeH
orpaHu4yeHHoe Bpems. [locne BKMOYEHMS OCBELEHUs, ero Hepenko 3abbiBaroT
OTKITOYUTb, YTO NPUBOOUT K U3MNULLHEMY pacxody 3S1EKTPOIHEPrun.

3apava obecneunTb BKMOYEHME CBeTa Ha 3afaHHbli UHTepBan BpPEMEHW,
HanpumMep, y BXOOHOW ABepu B KBapTUPY, NO CrieAyoLemy anroputmy:

1) nepen BXogHOW ABEpbK ycTaHOBMEH pfartymk oceeuweHus (F1) m kHomnka

BkroueHus ceeta TAVIMEP (SB1);

2) NpW KpaTKOBPEMEHHOM HaxaTum Ha kHonky TAMMEP, npu HegocTaToO4HOM
€CTeCTBEHHOM OCBELLEHUW, CBETUNbHUK AOIMKEeH BKNIOYaTbCHa Ha WHTepBarn
BpeMeHN 1 MWUH — 3TOr0 BPEMEHU [OCTAaTOYHO, YTOOblI HaWTM 3aMOYHYIO
CKBaXXWHY W KINKOYOM OTKPbITb ABEPb;

3) npu yoepxvBaHuM Haxaton kHonku TAWMEP B TeueHne 2 ¢ CBETUMbHUK
AOIMKEH BKMOYaTbLCA Ha MHTepBan BpeMeHn 3 MUH HEe3aBUCMMO OT BHELUHEro
OCBELLEHUS — 3TOT pexnmM MoxeT notTpeboBaTbca npu ybopke kopnaopa;

4) npegycMOTpeTb BO3MOXHOCTb ynpaBneHuss paboTon CBETUIbHWKA MO
KOMaHgaM OT BHELWHWX YNpasBnsAwWmMX YCTPOUCTB UMM NpU  NOMOLLM
BkrtoyaTena CBET (SAL), He3aBMCMMO OT BHELLHEro OCBELLEHUSA. DTOT PEXUM
yoobeH BO BpemMsi npuvema roctem wnu And ganbHenwen asBToMatmsauuu
KBapTUpbl B paMkax NporpaMmmbl «yMHbIN JOMY;

5) npegoycMoTpeTb BO3MOXHOCTb BKIHOYEHUSI CBETUIbHUKA TOMNBbKO B BeYepHee n
HOYHOE BpeMmsl.

Bbi6op nporpammupyemoro npmubopa

[na peanusaumm p[paHHOW 3afjayvn  ynpasBnaAwoLWMA  aBToOMaT [OSMKEH WMETb
BCTPOEHHbIE Yacbl peanbHOro BpEMEHW, TpM BXo4a M OOMH BbIXo4, YTO obecneumsatoTt
npubopbl 13 cepun NMP110, nmetrowme nocneaHow 6ykBy «Y» B 0603HaYEHUN.

Mpn BbINONHEHMM aBTOMaTMKM Ha ocHoBe [1P110-24.800.4P-4 moOXHO
BOCMONb30BaTbCA CXEMOWN, NPUBEOEHHOW Ha pUCYHKe 4.1 (HOMepa BXOOOB M BbIXOAOB
anga NP BbiGpaHbl NPOM3BOSILHO).

Co3gaHne KOMMYTaLUMOHHOM NPOrpaMmbl

Ha aTane nnaHupoBaHMA COCTaBMSIETCA CXema peanu3auun nocTaBneHHOM
3a4a4n Ha OCHOBE JTOTMYECKMX SNIEMEHTOB U (PYHKUMOHAamNbHbIX ONOKOB, OOCTYMHbLIX B
nporpamme (cMm. MNMpunoxexns A n b).

Cxema MOXeT nmeTb BUA, NPUBEAEHHbIN HA pUCYHKe 4.2.

Boixoqg Q2 cxeMbl UCNOMb3yeTCA KaK  KOHTPOSbHbIA  ONA  MPOBEPKM
PYHKUNOHUPOBAHUS formyeckon 4vactn (anemeHtoB D1-D6). Beixog Q1 sBnseTtcs
OCHOBHbIM W MOXET BKIIOYMTBCA TOMbKO B 3adaHHble Tanmepom D7 uHTepBanbl
BPEMEHU, NPy COBNIOAEHNN NOTMYECKMX YCNOBUIN, obecneunBaemMbix anemeHTamm D1—
D6.
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Mporpammupyemoe pene

UcToYHUK
F1 NnP110-24.80.4P-T nUTaHUg
EPEMEP 12] 18 |— Q113 Q G2
sei {11 S/s2 \_ — |14] HL1 | Vserp
+———10] 17 Q1 [ 15—
9| 16 2 Q2 |16
8| 15 g\_ — 17
7| 14 S Q2|18
6|13 : 8]
5| 12 f,g’\_ — 120
Mctounnk | S 14 |5/t Q3 |21
— 31 M Q4 |22
Gl g 2 |+24B \_ — |23
2B 1] 0B Q4 |24

PucyHok 4.1 — 9nekTpuyeckas cxema nogknioveHus MNP,
SAl — nepekntovatenb OFF-ON; SB1 — kHonka 6e3 chukcauum OFF-ON; HL1 — cBeTOBasA namna

Hor D3 (bopmvipoeaTens ]
Fi D1 D2 UMMybca)
_Tﬂ 1 } & 7
") n
«TAIS/IBI:JIEI% . |1 MVIHl' T
—" D4 (popmuposarens
3anepx) D5 (popmMupoBaTenb
UMMynbca) D6
HTON

Q ITP -1 1

0 e
eCSéll‘r» ) J [3mmHT |_ v \_‘}_’
= D7 % |

Bpemsi v v Hepe | &
17 B, paborel agtomara || T CLOCK | ;
WEEK |Q () —»\ 1
Bpems BbIKio4eHa || T|
agTomara
= —

PucyHok 4.2 — Cxema aneKkTpuyeckas npuHuunuanbHasa ans ynpasnsilowen nporpaMmmbl
«CBeT_Logic»

OnucaHune paboTbl CXeMbl:

1) npu KpaTKOBPEMEHHOM (MeHee 2 C) HaxaTuu Ha kHonky TAMMEP (SB1),
nor. «1» noctynaeTt Ha Bxog norundeckoro anemeHta W (D2). Tak kak Ha BTOpOM BXoae
D2 Takke npucyTcTByeT nor. «1», Ha Bbixoge D2 noasuTtca nor. «1», kotopas 3anycTut
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dopmuposaTens umnynsca (D3) AnuTenbHOCTbIO 1 MUH.  JTOT WUMNYyNbC 4Yepes
anemeHT UJIM (D6) noctynuT Ha Bbixog Q2;

2) KOHTaKTbl gatyvMka F1 3amblkaloT uenb TOMbKO MpPU XOpoLleM eCTeCTBEHHOM
OCBELLEHNUN — B 3TOM crniydae nor. «1» Ha Bxoge D1 npeobGpasyetcs B nor. «0» Ha
BbIXO4E W MOCTynaeT Ha BXOA4 flormyeckoro anemeHta M (D2), yto 6noknpyeT paboty
D2. lNpu 3TOM HaXkaTue KHOMKN TAVMEP He BKNIOYUT BbIXOZ Q2;

3) Npn yaepxaHum Haxaton kHonku TAMMEP 6onee 2 ¢, Ha Bbixode 6rnoka D4
nosBMUTCA Nor. «1», KoTopas 3anycTut popmmpoBaTtens nmnynsca (D5) 4nMTeNbHOCTLIO
3 MUH. 3TOT uMnyrnbc vepe3 anemeHT UJIM (D6) noctynuT Ha Bbixog Q2 (MHTepsan
AEeNCTBUS UMMYyNbCa He 3aBUCUT OT COCTOSAHUSA AaTyuka F1);

4) npn BkntoYeHun Tymbnepa «CBET» (SA1) nor. «1» yepes anemeHT U (D6)
NocTynuT Ha Bbixog Q2 (Ha Bpems BKItoYeHust SAL);

5) curHan nor. «1» ¢ BbIxoga Q2 nocTtynaeT Ha BXO[ JIOrM4Yeckoro arnemeHTa U
(D8), a ecnun Ha BTOPOK BXOL 3TOr0 afieMeHTa Takke noctynaet nor. «1» (oT Tanmepa
peanbHoro BpemeHn D7) — Ha Bbixoge Q1 nosasutcsa nor. «1» (BbixogHoe perne Q1
BKIHOUUTCS).

Mporpamma, obecneunsatowasn paboty NP, byget umeTb BUA, NpUBELEHHbLIN Ha
pucyHke 4.3.

I8 NOT
TPR1
ArD I
|7 TP Dl
TFPZ O
Tl [
11 OR Q2
CLOC kK
A |TH ELOCHK ARID
650 WEEK |0 Q1
10:50:-- |
13 ! CeoiicTea O X
Tz | A
=" | &
|2 B H Napamerpw
[aTa 1 BpErA BKYEHHA -~ 16:50:--
|4 | [aTa 1 BpEMA Bk AKHEHA - 1060 -
JHK HeaenK MH; Br; Cp; Y7;: Mr; CA; B
E Pasnoe
|5 — K.oraraeHT apui
|
16 Jlara W BPEMA BLIKMOYEHHS

PucyHok 4.3 — YnpaBnsruas nporpamma «CBeT_Logic» Ha ocHoBe ®B nporpammbl OWEN Logic
(c oTKpbITOW BKNaakon csoncTs Ana 6noka CLOCKW1)
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4.2. ABTOMaTUveckoe ynpaBrieHUe 31IeKTPOMOTOPOM MeLuasiku

Mpyn npomsBoAcTBE NULLEBBLIX MNPOAYKTOB 4acTo Tpebyetca nepemMelunBaTtb
KOMMOHEHTbl (Hanpumep, MOJSIOKO WS CIIMBKM Ha MOSOYHOM dhepme) B TeyeHue
onpeneneHHoro BpeMeHu.

3apayva obecneuntb paboTy YyCTaHOBKM NO criegyloLemy anroputmy:

1) Heobxoanmbl OBa pexuma paboTbl:  «ABTOMATUYECKMN» U «PydyHOn»,
nepekntoyaembix Tymbnepom «PEXXUM» (SAL);

2) B pexume «ABTOMaTUYECKUNY», NPWU BKIHOYEHUN OMNEPaTOPOM YCTaHOBKMU
kHonkon [TYCK (SB1), npou3BoauMTCs aBTOMaTUYEeCKOe BKIOYEHWE U OTKIHOYEeHue
anekTpoMoTopa 4epe3 3afaHHble WHTepBanbl BpemeHu (15c — BknwodeH, 10c —
oTknoYeH). OTKNoYeHne YCTaHOBKM MPOM3BOAUTCHA Yepe3 WHTepBan 5 MUH unu
onepartopom npwu nomoLum kHonkm CTOIT (SB2);

3)B pexume «PyyHOM» NpoM3BOAUTCH MNpsiIMOe  ynpasreHne paboTow
anekTpomoTtopa oT KHomnok MYCK n CTOI (6e3 BpeMEHHbIX MHTEPBANoB OTKIHOYEHUS);

4)npn  neperpyske  anektpomotopa (Ha  KOTOPOM  ycCTaHaBrvMBaeTcs
COOTBETCTBYOLWNA AaTtumk — F1) JormkHO cpabaTbiBaTb aBTOMatMyeckoe OTKITYEeHue
YCTaHOBKM C uHAOMKaumen pexuma «HeucnpasHocTb» namnon (HL1) v 3BYKOBbIM
NpepbIBUCTLIM CUrHaNOM (MHTepBas NOBTOPEHMS 3BYKOBOro curHasna 3 c);

5) 3ByKOBOW curHan gorkeH oTknodatbes kHonkon CBPOC (SB3);

6) ¢ nomowbto kHonkn KOHTPOIJIb (SB4) npoBepsieTca UCNPaBHOCTb 3N1IEMEHTOB
curHanusaumm — pabota namnbl U 3ByKOBOrO CUrHana.

Bbi6op nporpammupyemoro npmbopa

[na peanu3aunn gaHHOM 3afayun ynpasnswoWmMin Npubop OOMKEH UMETb LWEeCTb
BX04OB (N0 YnCny ynpaBnsiloLWMX CUrHanoB) U Tpu Bbixoda, YTo obecneymBaeT nobas
mMoaenb npubopa mns cepum NMP110.

Mpn  BbINONMHEHUM  aBTOMaTUKM Ha  ocHoBe [1P110-24.8[1.4P  MOXHO
BOCMONb30BaTbCA CXEMOW, NPMBELEHHON Ha pUCyHke 4.4.

Mporpammupyemoe pene

UcToYHUK
«KOHTPO/b» SB4 nP110-24.81.4P NMUTaAHUA
-~ 12| 18 |— Q1 (13 8 G2
«CBPOC» $B3 [ |11 9/52 \_ — |14 [ Usarp
= 10[ 17 Q1 |15 e
Iina Bxmovarens SA1; ~ 91| 16 r Q2 |16
BK — i 5
?;xmxdamqecxm 8| 15 g\_ — [17 HA1
oTKn- i T
PYYHOI pexXum CTOM» SB2 7 14 g 02 18
VK> SBT | o3 = 819
~ 5] 12 = \_ — |20 HL1
on
McTounmk | ooy sai 1.4 | S/ST Q3 |21 —8—
nuTanna ~ 3| 1 Mo [22
Gl ¢ 2 [+248B — |23
24 B \_
-& 1|1 0B Q4|24

PucyHok 4.4 — dnektpnyeckas cxema nogkntouveHus MNP, SA1 — nepekntovyatenb OFF-ON;
SB1-SB4 — kHonku 6e3 chukcauum OFF-ON; M1 — anekTpomoTop; HAL — 3BOHOK;
HL1 — nHaukaTopHasa namna
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Paboty nporpammbl npubopa MOXHO MpeacTaBUTb B BUAE LENel CXeMbl,
npuBegeHHon Ha pucyHke 4.5 (Bbixogbl Q1-Q3 COOTBETCTBYIOT [ABYM KOHTaKTam
knemmHuka lP).

sl | D1
nee | s[ RS
SB2
«CTOM» (| 3) D2.1 D22 R
— —? 1 1
0o ww| —{wm
D3 D4
«P&Juvl» +— & 3?&“'
._/_¢(|1) N 5 MuH
05
leHep. D8 M1
o7 UM,
o LTz Leine L1 1E 7y
D9
o D10 }— (M) ()
= tT—1° Tenep. D11 HA1
. /_#('7) R @ik | L 1 @y a
(W)
D12 @ HL1
SB4 1 oO—>
«KOHTPOSb» 8) ®
/_{k L 2 )
L

PucyHok 4.5 — Cxema aneKkTpuyeckas npyuHUMNuanbsLHasa aonsa ynpasnstowen nporpaMmmbl
«Mewanka_Logic»

OnucaHue paboTbl CXeMbl:

Llenb Bxopa |12 (BKNoYeHMe YyCTaHOBKM): npu HaxaTtum kHonku MYCK (SB1) Ha
Bxoge S (D1) nosasnsietcs nor. «1» — Ha Bbixoge RS-Tpurrepa D1 yctaHoBuTtCS
nor. «1». 3TOT curHan noctynaeT Aarnblle, B 3aBUCMMOCTM OT COCTOSIHUS BKoYaTens
SAL:

— Npu pa3oMKHYTbIX KOHTakTax SA1l (PEXWNM — Py4dHon), nor. «1» npoxogut yepes
anemeHTbl D8, D9 u noctynaet Ha Bbixogd QL1 (KOHTakTaMy BbIXOOQHOIO pene
anekTpomoTop M1 BkntounTcs);

—Npu  3aMKHYTbIX KOHTaktax SAl (PEXWM — AsTOomMaTu4eckum),
NpoXoauT TONbKO Yepes anemeHT D3 ans 3anycka pabotbl 6nokos D4, D5.

nor. «1»

Lenb Bxopa I3 (oTKnOYeHMe ycTtaHOBKM): npu Haxatum kHonkum CTOIMN (SB2)
unu cpabartbiBaHnn gatymka F1 Ha Bxoge R (D1) nosensietcsa nor. «1» — Ha Bbixoae
RS-Tpurrepa (D1) yctaHoBuTCca nor. «0» (BkntoveHne Bbixoga Q1 6nokmpyetcs).

Lenb Bxopa I1 (hbopmMupoBaHue MHTepBanoB paboTbl ANeKTpomMoTopa): npu
BKMOYEHHOM Tpurrepe D1 1 3aMmkHyTbIX KOHTakTtax Bkntodatena SAl (PEXUM -
ABTOMaTUYECKUIA):

— curHan nor. «1» ot SAl npoxoauT 4yepe3 anemeHT D3 mn noctynaet Ha D4
(dbopmupoBaTenb MMNyrbCca C 3a4epXKorW 5 MUH). OTOT UMMyNbC, Npoxoas 4Yepes
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anemeHT UJIN (D2), noctynut Ha Bxo4 R Tpurrepa D1 — ycTaHOBKa OTKNHOYUTCS.

CurHan nor. «1» c Bbixoga D3 noctynaet Ha D5 — reHepaTop MMNynbCOB C
napameTtpamu: nor. «1» — 15 ¢, nor. «0» — 10 ¢. 3T MMNyrbChbl C BbIXO4a reHepaTopa
npoxogat 4vepes anemeHT UM (D8) n noctynawT Ha Bbixog Q1 ans ynpaBneHus
paboTon anekTpomoTopa M1.

Mpn pasoMkHyTbIX KOHTakTax Bkmo4vatensa SALl (PEXWUM — Py4dHon) normyeckui
anemeHT D3 3abnokupoBaH u curHan ¢ Bbixoga Tpurrepa D1 yepes anemeHT D6 cpasy
noctynaer Ha Bbixogq Ql, T.e. B 3TOM pexXumMe COCTOAHWE BbIXxoda Tpurrepa
HenocpeacTBEHHO ynpaBnsieT paboTon anekrpomotopa M1.

Llenb Bxopa 16 (BkntoyeHMe 3BYKOBOM cCurHanusauum). npu cpabatbiBaHum
patynka F1 Ha Bxoge S (D9) nosasnsetcs nor. «1» — Ha Bbixoge RS-tpurrepa D9
yCTaHOBUTCS Nor. «1», koTopas BknovaeT reHepatop D10 ¢ napameTtpamu: ror. «1» —
3 ¢, nor. «0» — 3 ¢. 3T umnynbcbl npoxoaat vyepes anemeHT UJTM (D12) n noctynatoT
Ha BbIxog Q2 onga ynpasneHus paboTon 3BoHka HAL.

Llenb Bxopa |7 (oTKno4YeHne 3BYKOBOW CUrHanmm3auum): npu HaxaTtum KHOMKK
CBPOC (SB3) Ha Bxoge R (D9) nosiBngetca nor. «1» — Ha Bbixoge RS-Tpurrepa
ycTaHoBuTcs nor. «0» — reHepatop D10 oTknoumnTCS.

Llenb Bxoaa I8 (KOHTponb paboTbl namnbl U 3BYKOBOW CUrHanusauuu). npu
HaxaTon kHonke KOHTPOI1b (SB4) nor. «1» yepes anemeHT UJTN (D11) noctynaeT Ha
BKMtoYeHme Bbixoga Q3 — namna HL1 6ygeT HenpepbIBHO CBETUTLCA.

Bbixoa Q3 BKNOUMTCA Takke, eCrN KOHTaKTbl AaTynka F1 3aMKHYTbI.

Mpn HaxaTon kHonke KOHTPOIJIb (SB4) nor. «1» yepe3 anemeHt U (D12)
nocTynaeT Ha BKNtoYeHue Bbixoda Q2 — 3BoHOK HAL ByaeT HenpepbiBHO paboTaTb.

KommyTaunoHHas nporpamma, obecneymBatwwas paboty NP, 6yget nmeTtb BUg,
NpUBEAEHHbIN Ha pUCyHKe 4.6.

MpumeyvaHus.

1. OcraBwmeca cBobogHble OBa Bxoda WM OAWH BbIXOo4, MpU HEoBbXo4MMOCTW,
MOXHO WCMONb30BaTb AN BBeAEHUS AONOSfHUTENbHbIX (yHKUMA. Hanpumep,
nepeknioyaTb YeTbipe pasHbIX MHTEpBana LAUTENbHOCTM aBTOMATMYECKOW paboTbl
3NEKTPOMOTOpA U Xe N3MEHATb Apyrne paboyme napameTpbl YCTaHOBKW.

2. TexHonorn4yeckun uMkn paboTbl YCTAHOBKM MOXHO caenaTb MOMHOCTbIO
aBTOMATUYECKNM, ECIIN CXEMY OOMNOSTHUTb MHKPEMEHTHbIM cyeTymkom (CT), BbIXOOHBIM
CUrHasioM KOTOPOro MOXHO BbIKIoYaTh Tpurrep D1.
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"MWCE!
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L

PucyHok 4.6 — YnpaBnstowas nporpamma «Mewanka_Logic» Ha ocHoBe ®b cpefbl
nporpammupoBaHua OWEN Logic
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MpunoxeHune A. PyHKLMU NOrMYECKUX 35IEMEHTOB NporpaMmbl
A.1 buTtoBble onepauuu

Mpn wucnonbsoBaHun dyHkumMn WU n UK cnepgyet yyuteiBatb, 4YTO He
NOAKITIOYEHHbIE BXOAbl NOMMYECKUX 3NeMeHToB K Bxogam MNP unu gpyrum anemeHTam B
nporpamme, 6yayT UMeTb CrieayloLmne COCTOAHUSA:

— ansa anemeHTta U (AND) — nornyeckas «1»;
— ans anemenTa UITU (OR) — nornyecknin «0».

B aTOM cnyyae norndeckue 3aremMeHTbl BbINOSTHAKT QYHKLUMIO NOBTOpUTENS
curHana.

[Ana yBenuyeHus 4ucna BXOOOB Y JIOTMYECKUX 3IIIEMEHTOB MCMOMb3yeTCa WX
KackagHoe BKMNoYeHue, Hanpumep, Kak 9To nokasaHo Ha pucyHke A.1.

11— 11—
2—AND —apl—a = 12-{AmDlq
3 ——— 1] 13 —

PucyHok A.1 — lNpumep KackagHOro BKITHOYEHUSA JIOrMYecKnx anemeHToB U

®dyHkuna «<HE» (NOT)

I
K1 11
V%,___lq >  1—NOT$—Q 0
1

ol O

OnemMeHT Ucnonb3yeTcs ANg MHBEPTUPOBAHNUS CUrHana.

Ha BbIxoge oanemeHTa normdeckast «1» (BbIXO4 BKIOYEH), €CfiM Ha BXoAe
nornyeckun «0» (KOHTaKTbl Pa30MKHYTbI) 1 HAOOOPOT — MHBEPTUPYETCA CUrHAr.

Ecnn Ha Bxoabl oyHKUMM 3aBeOeHbl LEeNOYUCIIEHHbIE 3HA4YeHusl, TO onepauus
OyneTt npousBefeHa Hag KaxabiM OMTOM B OTAENbHOCTH.

®dyHkuma «U» (AND)

n 12 H 11 12 Q
———q > ,_|md|—q 0 [ 00
1 0 0

1 1 1

OneMeHT ucnonb3yeTca ANS BbINOMHEHUA norvyeckux onepaumin. Ha Bbixoge
anemeHTa nornyeckas «1» (BbIXo4 BKIMIOYEH), €CnM Ha Bcex Bxodax normyeckas «1»
(BCe BXOAbl BKMIOYEHbI — KOHTAKTbl 3aMKHYTbI).

PaboTe cooTBeTCTBYET NpMBEAEHHAsA Tabnnua COCTOSAHUMNA.

Ecnv Ha Bxoabl yHKUMM 3aBedeHbl LEeNoYUCIeHHble 3HayYeHud, TO ornepauus
ByaeT npousBedeHa Hag KaxabiM 6UTOM B OTAENbHOCTMW.
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®dyHkumna «UINMN» (OR)
11

_— | 1] 12 ] Q

— Q X@» ,_|O0RI—Q 0 0 0

2 2 0o | 1 | 1

1 0 1

OnemMeHT ncnosfb3dyeTtcda A BbIMNOJIHEHUNA NTOrm4yeCKnx 1 1 1
Ha

onepaumn. Ha Bbixoge anemeHTa nornyeckasa «1» (BbIxog BKIHOYEH), ecrv XoTH Obl
oaHoOM Bxofe rnornyeckast «1» (KOHTaKTbl 3aMKHYTbI).

PaboTe cooTBeTCTBYET NpMBEAEHHAsA Tabnnua COCTOSAHUMN.

Ecnn Ha Bxoabl yHKLUMM 3aBeOeHbl LENOYUCIIEHHbIE 3HAYeHUd, TO onepauus

OyaeT npovsBedeHa Hag KaxabiM OMTOM B OTAENbHOCTMW.

PyHKuua «ucknrovarowee UMMN» (XOR)

11 11 12 Q
12 11—
T g I» ,_|XR[—Q 0 [ 00
0 1 1
1 0 1
OneMeHT wucronb3yeTca [AnA  BbIMOMHEHWs normyeckmx |1 1 0
Ha

onepaumn. Ha Bbixoge anemeHTa norundeckas «1» (BbIXxon BKITHOYEH), TONBKO €cnun

noboM 13 BXoAoB fornyeckas «1».
PaboTe cooTBeTCTBYET NpMBEAEHHasa Tabnnua COCTOSAHUMN.
Ecnn Ha Bxoabl PyHKUMM 3aBeOeHbl LeNOYUCIIeHHble 3HA4veHusi, TO onepauus

OyneT npovsBeaeHa Hag KaxabiM 6UTOM B OTAENbHOCTH.

A.2 ApudmeTnyeckune onepauum
CnoxeHue (ADD)

Vi+V2=Q Im> \‘g: ADD —Q

Pe3yanaT0M BbIMNOJIHEHNA oOnepaunnm Ha BbIXOAE HABIAETCA CyMMa BXOOHbIX

3HayYeHun.
Ecnn npu BbINONMHEHMM onepauuM 3HA4YeHMe 4ucna nonyyaetca 6Gonblie

4294967295 (32 6uta), BbIXOAsLWME 3a pa3psagHoCcTb 32 GButa BUTLI OTCEKatoTCS.

Mpumep nNpMeHeHUs anemMeHToB ONA CNOXeHnsa ynucen 24 +2 +4 + 7 = Varl:

24— u
3| ADD [, | ADD [ | ADD |—Vrt

BbiuntaHue (SUB)
Vi-v2=Q XIm>> \\g: SUB |—Q

Pe3yﬂbTaTOM BbIMOJNTHEHNA onepaunn Ha BbiXOoAe ABIAETCA Pa3HOCTb BXOAHbIX
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3HaYeHuUn.
Ecnn npun BbinonHeHun onepauum Ha nepsBom Bxoge (V1) 3HayeHue yucna

MeHbLUe BToporo (V2), pesynbTaTtoMm b6yaeT Yicno, nonyyYeHHoe CroXEHNEM MIajLero

yucna nntoc 0x100000000 (4294967296) MUHYC 3Ha4YeHMe ymcna bonbLuero:
(V1 + 0x100000000) - V2 = Q.

Mpumep NpUMeHeHWs anemeHTa Ans BblduTaHus yncen 24 — 2 = Varl = 22:

34: SUB —Vart

MNpumep npuMeHeHna anemeHTa Ans BblyMTaHua vucen, rae V1 medblue V2:
2 —24 =Varl = 4294967274.

YMHoxeHune (MUL)
Vi-ve=Q > :,’;: MUL|—q

Pe3yJ'IbTaTOM BbINOJIHEHNA oOnepaunn Ha BbiIXode -dABNAEeTCA MNepemMHOXeHne

BXOOHbIX 3HAYEHUN.
Ecnn npu BbINOMHEHWM onepauun 3HayYeHMe Yucra nonyyaetca Oonblue

4294967295 (32 6uta), BbIXxOoAsLWME 3a pa3psagHoCcTb 32 6uta GUTblI OTCEKAOTCS.
Mpumep NpUMeHeHUst 3aNEMEHTOB ANsl NEPEMHOXeHUs ynucen 24:2:47 = Varl.:

24—
5| MUL| 5| MUL |5 | MUL [—Var1

Henexue (DIV)

Vi/V2=Q I \\g_ DIV |—Q

PGSyJ’IbTaTOM BbIMOJTHEHUA oOnepaunn Ha BbIXOAE ABIAETCA AeJleHME BXOOHbIX

3HayYeHun.
Ecnn B pesynbtate geneHus nony4varTcs OOMAW LENoro 4mcna, TO Ha BbIxode

NPON3BOAMUTCHA OKPYrfieHMe 3Ha4YEeHNS 00 LIeNnoro Yncna B MeHbLUYHO CTOPOHY.
Mpw genennn Ha 0 Ha BbiIxoae anemeHTa 6yaeT OxFFFFFFFF.
Mpumep npumeHeHus anemeHTa ansa genexHuna uncen 24/2 = Varl.

21 OV |—vVart

HeneHune c octatkom (MOD)

Vi—
Vo |MOD—Q

Pe3yﬂbTaTOM BbINOJTHEHNA Oonepauunn Ha BbIXoAde ABIAETCA OCTATOK OT AeneHund

BXOOHbIX 3HAYEHUN.
Mpumep nNpMMEHeHUs1 anemeHTa ONS BblAENeHWa Lenoro octatka OT AefneHus

33



Cpepa nporpammupoBaHua OWEN Logic

yncen 22 Ha 3 (Varl = 1):

g_ MOD |— Vart
A.3 Onepauumn cpaBHeHUsA U Bblibopa
PaBHo (EQ)
— Vi=V2, Q=1
\\g EQ —Q V1>V2; Q=0
V1i<V2, Q=0

PGSyJ'IbTaTOM BbIMOJIHEHNA oOnepaunn Ha BbIXoAde HABIAEeTCA JIOor. «1», ecnun

BXOAHblE YNCIla paBHbI.
an/IMepr NnPUMEeHeHNA 3NTEMEHTOB:

24— 24—

Bonbue (GT)

| V1=V2: Q=0
:,l;_ GT —Q V1>V2; Q=1
Vi<V2; Q=0

PesynbTatom BbLINOMHEHUS OMepauMn Ha BbIXxo4e SBMSETCS Nor. «1», ecnu
BXo4HOE 4ymcno Ha BepxHem Bxoae (V1) 6onblie Yncna Ha BTopom Bxoae (V2).

anMepr NnPpUMeHeHnA 3N1eEMEHTOB:

24— 23 —

Bbi6op (SEL)

V1—] V1=0; Q=V2
V2— SEL —Q
V3— Vi=1; Q=V3

Pe3yJ'IbTaTOM BbINOJTHEHNA Oonepaunn Ha BbiXode ABJIIAETCA BXOAHOM curHan V2,

ecnun V1 paseH nor «0», n V3, ecnu V1 paseH nor «1».
Mpymepbl NPUMEHEHUS 3NIEMEHTOB:

0— 1 —
3— SEL [—3 3— SEL (—4
4— 4—
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A.4 Onepauuun normyeckoro 6MToBOro casura u
npeobpa3zoBaHus

MobuTtHbIN Nnornyeckun casur sneso (SHL)

—X
HL
S Ql—

—N

AnemMeHT ncnosnbdyeTcd A4 BbINOJIHEHNUA oOnepaunn NnoBGUTHOro IOrM4Yeckoro

casura onepanga X Bneeo Ha N 61T ¢ 4ONONHEHMEM HyNsiMK CrpaBa.
Mpumep npumeHeHus ana casura yucna 38(aecatuyHoe) = 00100110(aBonyHoe):

00100110 » 10011000
38 —{ X
Srik Q152
2 N

Mo6uTHbIN Nornyeckun casur sBnpaso (SHR)

—1X|sHR

—N

OneMeHT Ucnonb3yeTcsl AN BbINOMHEHUST onepauuyM NOGUTHOIO NOrMYecKoro
caBura onepaHga X Bnpaeo Ha N 6UT ¢ AONOSHEHNEM HYMNsSIMK CrneBa.
Mpumep NMPUMEHEHNS ans casura yucna 152(pecaTnyHoe) =

10011000(gBOKNYHOE):

10011000 » 00100110
152— X
SHR Ql—3s
2 N

YteHune 6uta (EXTRACT)

—1 X [ExTRACT

—N

OneMeHT MCnonb3yeTcsa ANS BbINOMHEHUS onepauum YTeHnsa 3HadeHns outa N B
yucrne Ha Bxoge X. butbl HymepytotTca ¢ Hynda. Yucno Ha Bxoge X 3apaetcs
AecATnYHoM cucteme. BoixogHoe 3HaveHue Bceraa asovyHoe (0 nnn 1).

Mpumep npuMeHeHust ans YTeHus natoro 6uta m3 udmcna 81(gecsTnyHoe)

1010001 (aoBOnYHOE):

o}
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—1 X | putBIT
—IN Ql—

— B

1010001
T

Cpepa nporpammupoBaHua OWEN Logic

)

EXTRACT

OnemMeHT ucnonb3yeTca AN BbINONIHEHNA onepauumm 3anncu B Yncrne X 3HayvyeHus
6uta N B coctosiHMe, ykaszaHHoe Ha Bxoge B (nor. «0» unm «1»). Yncno Ha Bxoge X
3agjaeTcs B gecaTudHom cucteme. BeixogHoe 3HaveHne Bcerga asoundHoe (0 nn 1).

Mpumep nNpUMEHEHUs 3anucu 4eTBepToro Outa B nor. «1» gnsa uucna
38(gecartnyHoe) = 100110(gBon4HOE):

1

—
|
|
I
I

é

HAewwundpaTtop (DC32)

—DC32—

OnemMeHT wucnonb3yeTcs
ANS  BbINOSIHEHMST onepauumn
npeobpasoBaHns ABOUYHOIO

koaa Ha BXoae B
NO3ULMOHHbIN Kon Ha
BbIXoAe. Mepen
BbIMOSIHEHMEM onepaumn Hag
3Ha4YeHneMm Ha BXoae

npegBapuUTesribHO BbIMNOJTHAETCA

OX1F (11111b).

7

0110

»>110110

W Z x| ASe

PUTBIT

[BOWYHbIN KOL, Mo3numoHHbIN Kopf

514|132 |1]32]31 6|54 (|3|2]|1
ojo|l0|O0O|O]O O 0O(0|0|0|0O0]|1
ojo|jo|o0f|1]0 O o(o|jojof1(0
o({0o|0|1]|0]0 O o(o0o|0|1|0]|0O
ojo|o|1|1]0 0 o(o|l1|0|0|0O

110|000 O 1

1(1(1({0(1|0 /O o|{o0jO0O|0O0]|O0O]O
1(1(1(1({0|0 |1 o(o|ojoO0|0O|O
1|112|1(1|1]1]|0 o(jo|lo|0O0|0O|O

nobutoBasi norndeckas onepauund «N» ¢ onepaHgom

PaboTe anemeHTa COOTBETCTBYET NpUBEAEHHAs Tabnumua COCTOSHUIA.

Mpumep npumeHeHus:
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100001b & 11111b
_>

33_| pcgo 0100

WudpaTop (CD32)

—{CD32—

OnemMeHT wucnonb3yeTca Ans  BbINOMHEHWA  onepauun  npeobpasoBaHus
NO3MLMOHHOIO Kofa Ha BXo4e B ABOUYHbLIN KOA Ha BbIXOAE.

B cnyyae, ecnu BxogHOe OBOMYHOE 3HayeHWe MmeeT Donee O4HOM NOrM4Yeckou
«1» B paspagax, paboTa aneMeHTa BedeTCA TOMbKO CO CTaplwnMm eANHUYHbIM
paspsaoMm.

PaboTe anemeHTa COOTBETCTBYET NpuBedeHHas Tabnuua COCTOSAHWA B MyHKTE
«dewmdpatop».
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MpunoxeHune b. PyHKUMOHaNbHbIE GFIOKM NporpaMmmb|
RS-Tpurrep ¢ npmoputeTtom BbikrnoyeHus (RS)

Bxon S ] ”

. t

] R B R I —

RS X0A,

QF— t

—_ S |

Bbixop, Q

t

Brnok wucnonb3dyetca AOns  nNepeknyveHns C  uKcaumen COCTOSHUS  npu
NMOCTYNSIEHNUN KOPOTKMX WMMMYNbCOB Ha COOTBETCTBYKOLWMN Bxod. PaboTy nosicHseT
npuBegeHHas Ha pUCyHke anarpaMmma.

Ha Bbixoge 6noka nossuTca nornyeckas «1» no ppoHTy curHana Ha Bxoge S.

Mpn ogHOBpEMEHHOM MOCTYNMEHUN CUTHASIOB Ha BXOAbl MPUOPUTETHLIM ABNAETCS
curHan exoga R.

SR-Tpurrep ¢ npuoputetTom BKnrovyeHus (SR)

Bxon S ] ] t

—3 SR o Bxon R H t
—R

Boixog Q ] t

Brnok wucnonb3yetca AOns  nepeknyveHns C  uKcaumen COCTOSHUS  npu
NOCTYNSIEHUN KOPOTKMX WMMMYNbCOB Ha COOTBETCTBYHWOLWMN Bxod. PaboTy nosicHseT
npuBeaeHHas Ha pUCyHKe auarpaMmma.

Ha Bbixoge 6noka nosBuTCA normyeckas «1» no ppoHTy curHana Ha Bxoge S.

Mpn ogHOBPEMEHHOM MOCTYNMEHUN CUTHASIOB Ha BXOAbl MPUOPUTETHBLIM ABMNSETCS
curHan exoga S.
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HeTtekTop nepenHero ¢ppoHTa uMnynbca (RTRIG)

Bxop, |
RTRIG — t

Boixop Q

Livkn nporpaMmbl

Brok ncnonb3yetcs B criydae HeoGXOOUMOCTU UMETb pPeakuui Ha M3MEHeHue
COCTOSIHUSI OWUCKPETHOrO BXOOHOro curHana. Ha Bbixoge reHepupyeTcsi eamHWUYHbIN
MMMYNbC NO nepeaHeMy OPOHTY BXOAHOIO curHana.

PaboTy nosicHsieT NpuBeAeHHas Ha pUCyHKe AvarpaMmma.

HeTtekTop 3agHero ¢ppoHTa umnynbca (FTRIG)

Bxon |
FTRIG ' !
Bbixoa Q

Likn nporpamMmbi

Brnok ncnonb3yetcs B crydyae HeoGXOOUMOCTM UMETb pPeakuui Ha M3MEHeHue
COCTOSIHUSI OUCKPETHOrO BXOOHOro curHana. Ha Bbixoge reHepupyeTcsi eavHWUYHbIN
MMMYNbC N0 3aaHeMy (PPOHTY BXOAQHOrO cUrHana.

PaboTy nosicHsieT NpuBeAeHHas Ha pUCYHKe AuarpaMmma.

D-tpurrep (DTRIG)

o [T UUUL,
—Ts B ! |
—{p|PTRIG ql_  BraD T L N A |
—C I i t
—R '
Boixon Q | ;

: t

Brnok wncnonb3yetca ana ¢OpPMUPOBaHUS WMNyNbCa BKIIOYEHUS BbIXo4a Ha
WHTepBary BpeMeHM umnynbca Ha Bxode D, npu 3TOM BbIXOAHOW WHTepBan OyaeT
CMHXPOHM3MPOBAaH C TaKTOBOMW YacToTon Ha Bxoae C.

Ha Bbixoge Q 6roka nosiButcs norundeckas «1» no opoOHTY TaKTOBbIX UMMYSIbCOB
Ha Bxoge C npu Hanuumm norudeckonm «1» Ha Bxoge D. BosBpaT Bbixoga B «0»
nponsonaeT no (PPOHTY TaKTOBbLIX UMMyNbCOB Ha Bxoge C npu normyeckom «0» Ha
Bxoge D.

PaboTy nodcHsieT npuBegeHHast HAa pUCYHKe anarpaMmma.

Bxog S obecneuvBaeT NpUHYOMTENbHYK YCTAHOBKY Bbixoga Q B COCTOsIHME
nornyeckon eavHuubl; Bxod R ABNSeTCS NpuMopUTETHBIM M obecneymBaeT YCTaHOBKY
BbIxoga Q B cocTosiHMe norn4yeckoro «0».
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UMnynbc BKovyeHUA 3agaHHon anutenbHocTtu (TP)

TMMI'I

TP

Bxon |

Bbixor, Q

Il

TI/IMI'I

t

Brnok wucnonesyetca ana ¢OpMUPOBaHUS WMMyNbCa BKAYEHUS BbIXOA4a Ha
3afaHHbIn  MHTepBan BpemeHn. PaboTy nosAcHAeT npuBedeHHass Ha PUCYHKe
anarpaMmma.

Ha Bbixoge Q 6rnoka nossutcsa nornyeckas «1» no ppoHTy BxogHoro curHana (1).
Mocne 3anycka Bbixog Q He pearnpyeT Ha U3MEHEHMNE 3HAaYeHUs BXOQHOrO CUrHana Ha
UHTepBarne TuMn, a N0 UCTEYEHUM 3TOro MHTepBana copacbiBaeTcs B «0».

Hdonyctumbln gnana3oH 3HadeHun Tumn=T — oT 0 pgo 4147200000 mc, wnu
48 pgHen.

Tanmep c 3apepxkon BknroyeHns (TON)

Bxon |
TON T

Bbixog, Q : |_

t

brnok wucnonb3yetca and onepaumn 3adepXkku nepegadn curHana. Paboty
NOSACHSIET NpUBEAEHHAA Ha PUCYHKe auarpamma.

Ha Bbixoge Q Onoka nosiBUTCA nornveckas «1» C 3aQepXKOW OTHOCUTENbHO
dpoHTa BXxoAHoro curHana (l). Bbeixog BkroyaeTca norndeckon «1» Ha Bxoge
NPOOOIMKUTENBHOCTBIO HE MeHee ANUTENbHOCTU T, a BbIKIOYAETCA No cnagy BXOAHOro
curHana.

[onyctnmbin gnanasoH 3HavyeHun T — o1 0 go 4147200000 mc, unu 48 gHen.

Tanmep c 3agepxxkomn otknroveHusn (TOF)

Bxon |

T3a.u.

TOF

Bbixog, Q

1 []

T3a.q

————f——]

|

t

Brnok wucnonb3yetca Ond 3agepXkKm OTKIYeHus Bbixoda. PaboTy nosicHser
npuBegeHHasi Ha pUCyHKe gnarpaMmma.

Ha Bbixoge 6noka nosiButca normyeckasa «1» no ¢ppoHTy curHana Ha Bxoge |, a
Ha4yano oTcyeTa BPEMEHU 3a0epXKM OTKMYeHus (T3ad) NpoMCXoauT MO KaXaomy
crnagy BxoAHoro curHana. flocne oTkoYeHns BXO4HOro CUrHana Ha BbIXxo4e NnosiBUTCS
norndecknn «0» ¢ 3agepxxkon T3aa.

[donyctumbin gnanasoH 3HadeHun T3ag — ot 0 go 4147200000 mc, nnu 48 aHen.
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FeHepaTop npsamoyronbHbiX MNynbcoB (BLINK)

Bxon, |

~

T Th BLINK Q=

Tor—{ T Budon Q [

TOTKJ'I TBK.I'I

Bnok ncnonesyetca ana popmMmpoBaHns NPSAMOYrofbHbIX UMMYNbCOB Myrnbcaunn.

Ha Bbixoge Q reHepaTopa pOpMUPYIOTCA UMMYMbChl C 3a4aHHbIMU NapameTpamMm
ANUTENBHOCTU BKItoYeHHoro (TBkn — rnorudeckass «1») M oTkmoyeHHoro (Totkn —
nornyeckmn «0») COCTOAHMA Ha BpeMsA OEeNCTBMSA ynpasnsiolero curHana Ha sxoge |
(nornyeckon «1»). PaboTy NOSICHSAET NpuBeAeHHast Ha PUCYHKe Anarpamma.

Honyctumbln gnana3oH 3HavyeHun Tekn n Totkn — oT 0 go 4233600000 mc, unm
49 gHen.

MHKpeMeHTHbIN cuyeTuYnK ¢ aBTtocobpocom (CT)

12345 N

Bxon |
—'|cr ot
N T Beixon Q f
T

Bnok ucnonb3yetca ons noacyeta 3agaHHOro yucna mmnynbcoB N (Bxoa T —
yCTaBKa 4mcra mMmnynbcoB). PaboTy NosiCHAET NnpuBeaeHHast Ha pUCyHke guarpaMmma.

Ha Bbixoge Q cyeTyMka NOSABUTCS MMMYSbC FIOrMYeckon «1» C ANUTENbHOCTBIO
paboyero uukna npudopa (Tuukr), ecrnm Yucno NpUXOAsLUMX Ha BXog | umnynbcos
AOCTUIHET yCTaHOBIEHHOro 3HadeHus N (Ha Bxoge T).

[donyctTumbln agnanasoH 3HadeHnn Yncna nmnynscos N — ot 0 go 65535.

YHuBepcanbHbIn cyeT4uk (CTN)

123456
BonU | i 1 11l ¢
Iy 123
_p CTN Bxon D NNl _ﬂﬂ t
—1R Q= | R —
Bxop R I |
1—IN | |: t
| | I 1
[ i o
e |
| 3
|
Buixon Q 1 a 1{

Bnok sBnAeTca cyeT4YMKOM, KOTOPbIA UCMOMb3yeTca Ans npsMoro m obpartHoro
cyeta. Onepauma «NPSAMOM CYET» BbINOMHSAETCA MO nepegHeMy (OPOHTY MMNyfbca Ha
Bxoge npsamoro cyeta (U), 4TO yBenuuuBaeT 3HaAYeHWe BbIXOOHOro curHana «Q».
Mmnynbcbl, npuxopdwme Ha Bxog D («obpaTHbii cyeT»), yMEHbLUalT 3HayYeHue
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BbIxoga «Q».

Mpn noctynneHnn Ha Bxod4 R normveckonm «1», BbIXOA4 cyeTynka «Q»
yCTaHaBnuBaeTcs B 3Ha4yeHune Bxoaa N.

Paboty 6rnoka nosicHAeT npuBeAeHHasa Ha PUCYHKe Anarpamma.

Mpn ogHOBPEMEHHOM MNOCTYNneHun curHanos Ha Bxodbl U u D npuopuTeTHbIM
aBnseTca curHan sxopa U.

[donyctumbln AnanasoH 3HavyeHun yncrna umnynscos N — ot 0 go 65535.

MHKpeMeHTHbIN cuyeTuunk (CTU)
12345 N

Bxon C [][1[11]] ___D-D—t

—C
_RCTU Ql— BxogR t

N N
Boixon Q ¢

Brnok ncnonb3yeTca ons noacyeTra uYucna uMnynbcoB, nNpuxoadwmx Ha Bxopg C.
PaboTty nodcHseT npuBedeHHas Ha pUCYHKe AuarpaMmma — Ha Bbixode Q cuyeTymka
NOSABUTCSA UMMYNbC fOr. «1», eCnn YnNcno NpUXoasLWMX Ha BXO4 MMMNYSbCOB OOCTUTHET
yCTaHoBIeHHOro 3HaveHna Ha Bxoge N (N — ycTaBka).

[onyctnmbin gnanasoH 3HavyeHun yucna nmnynbcoB N — ot 0 go 65535.

CueTtumk cbpacbiBaetca B 0 no nepegHemy ppoHTY umnynbca Ha Bxoge R. lMpwu
OAHOBPEMEHHOM MOCTYMSIEHMM CUTHANOB Ha BXOAObl NMPUOPUTETHBIM ABMNAETCS CUrHas
Bxoga R.

UHTepBanbHbIM Taumep (CLOCK)

TBK“ — Th CLOCK - BleO.U. Q
TOTK” ! Teen TOTK.H

Bnok ncnonb3yetcsa ona dopmMmpoBaHUsa UMNynbca BKIOYEHWsT BbiIxoga Mo Yyacam
peanbHOro BpemeHu. PaboTy nosicHAeT NpuBeAeHHasa Ha PUCYHKe Anarpamma.

Bpemsa BkntodeHusa (TBkn) u oTknioveHnsa (ToTKM) BbIXOAOB yCTaHaBnuBaKT B
kayecTBe napameTpoB Bnoka.

[onyctnmbin gnanasoH 3HavyeHun Tekn mn Totkn — ot 0,00 ¢ o 24 u.

B cnyyanm ecnu 3HayeHue Bpems OTKIIOYEeHUS 3afdaHO paHblle BpeMeHu
BKMNOYeHNA (pucyHok B.1), onarpamma nepekntodeHnn dyget nmeTb BUA, NpuBeSEHHbIN
Ha pucyHke b.2 (Bbixog ByaeT BKMAOYEH O MOMEHTA BPEMEHU OTKITHOYEHNS).
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B MNapamerpw

JHH HEgEM
E Pasnoe
K.orrdeHT 3pIi

CEOHCTEA O X
=z | A
w2 | £

Dara W BpemA sknioyeHya .03 23:53:50
Hara 1 Epeta BeknodeHd --.03 0:00:05

ﬂrElTE H BEpEMA BEKNIDYEHHA

Yr

PucyHok B.1 — Bknagka «CBorcTBa» Ans HACTPOMKU BpeMeHHbIX NnapamMeTpoB paboTbl 6roka

BKJ

cpena

0:00:00 0:00:05

BKJ1
23:59:50  0:00:00

yeTeepr nATHULA

24y

PucyHok B.2 — lnarpamma BKIOUYeHUs1 Bbixoga 6roka

UHTepBanbHbIN Tanmep ¢ HeaenbHbIM UuKIioMm (CLOCK WEEK)

Texn Th

Torkn—{ Tl

CLOCK

WEEK [Q— Buixon Q

1-peHb (24 4) 2-1eHb (24 y)

TB KN

TOTK.H TBKJ" TOTKJ'I

Brnok ncnonb3yetcs aAns opMmMpoBaHUS UMMynbca BKITHOYEHNUSI BbIXO4a Mo Yacam
peanbHOro BpeMeEHM, C y4yeToM [AHel Hepenu. PaboTy nosicHseT npuBedeHHas Ha
pUCyHKe AnarpaMmma. BHyTpeHHsisi cTpykTypa Grnoka umeeT BUA:

Toxn— Th
Tora—1 Tl

CLOCK

AND —

Bpemsa BkntoveHna (TBkn), oTkntodeHusa (TOTkN) BbIxoga U AHW Hegenwn paboThbl
yCTaHaBMMBAaKOT B Ka4yecTBe napameTpoB Oroka.
Honyctmbin gnanasoH 3HavyeHun Tekn mn Totkn — o1 0,00 ¢ oo 24 u.
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JlucT nsmeHeHun B BepcusiXx AOKYMeHTa

Homep -
[ata Bbinycka CopepxaHue OCHOBHbIX U3MEHeHUM
Bepcuun
01 15.02.2010 BHOBb cO34aHHOE PYKOBOACTBO
02 25.02.2010 [lononHeHo onncaHne nHTepdenca
03 30.06.2010 [ob6aBneHbl HOBble (OyHKUMOHaNbHbIE BMIOKM M (PYHKLMI, ONUCaHbI
MosiIBMBLLMECA BO3MOXHOCTM paboTaTb C  MPOMEXYTOYHLIMM
nepeMeHHbIMU 1 KOHCTaHTaMu
04 30.08.2010 BHeceHo onncaHne paboTbl ¢ Makpocamm
05 29.09.2010 VicnpaeneHo onncaHne dnoka SEL
06 07.03.2011 HobaeneH pasgen «MogenvpoBaHue paboTbl KOMMYTaLWUOHHOM

nporpammbl»
M3meHeHbl npegensl yctaBok ans @b TOF, TON, TP (48 gHewn) u
&b BLINK (49 gHew)
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