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1. BBEOEHME.

1.1. Hactosiwiee texHunyeckoe onucaHme KC54.02.000 TO npeaHasHayeHO ANs U3YyYEHUS KOHTponnepa
JopoxHoro yHusepcansHoro K[AY-3.2 (B gansHenwem "koHTponnep" unu "ycTponcTeo") n cogepXut onmcaHue
€ro yCTponcTBa, NpUHLUMNa AeNCTBUS 1 ApYyrue ceefeHusl, HeobxoaMmble Anst ero NpaBUbHOW SKCNyaTaLlun.

2. HASHAYEHWE.

2.1. Kontponnep KOY-3.2 npegHasHayeH AOnNs MepekniovyeHus curHanosB CBETOOpPOB U CUMBOSOB
yrnpaBnsieMbIX MHOrOMO3NLMOHHbIX 3HAKOB U YKa3aTernen CKOPOCTU Ha NOKanbHOM NepeKpecTKe.

2.2. Ycnosus akcnnyartaumm:

2.2.1. Pexvm paboTbl HeMpepbIBHBbINA.

2.2.2. Pabounn gnanasoH Temnepatypbl OKpyxatowen cpeapl ot -40 rpag go +60 rpag.

2.2.3. OTHocuTenbHaga BRnaxHoOCTb Bo3ayxa Ao 95% npu temnepatype +30 rpag 6e3 koHgeHcauumn Bnaru.

2.2.4. AtmoccepHoe gaBneHue ot 460 go 780 Mm.pT.CT.

2.2.5. AMnnutyga BnbpaumoHHon Harpysku He 6onee 0,1 MM B AnanasoHe yacTtoT oT 5 'y go 25 Mu.

2.2.6. Pabouunn gnanasoH HanpsKeHUst NUTaHWUsS CeTU NnepeMeHHoro Toka ot 185 B go 235 B ¢ yactoTom oT
49 'y po 51 u.

3. TEXHNYECKME [OAHHBIE.

3.1. KoHTponnep obecneynBaeT nytem MporpammMuMpoBaHMs peanusauuio nobon cxembl OpraHusaumm
OBWKEHWS, COOTBETCTBYIOLLEN MpaBuramM [OOPOXHOIO [OBWXEHUS NpyU  WUCMONb30BaHUM MNaMmnoBbIX UK
CBETOAMOAHBLIX CBETO(OPOB.

3.2. KoHTponnep ocyLlecTBRSIET MEPEKIOYEHNE TaKTOB MO 3aNOXKEHHbIM B €ro MOCTOSIHHYK NaMsiTb
nporpaMmam.

3.3. KoHTponnep ocylecTensieT oTcYeT TEKYyLero BpeMeHU U OHS1 HeAenu no BCTPOEHHOMY TarlMepy C
MaKCUMaIibHOM CYTOYHOW MOrpeLLHOCTbIO B aBTOHOMHOM pexume He 6onee 5 cek. Npu nponagaHun ceTeBoro
NATaHWS  BHYTPEHHUA TalWmep MNOAKMYaeTCd K BCTPOEHHOMY WUCTOYHWUKY aBTOHOMHOrO  MUTaHWS,
obecneynBaroLLeMy ero xoa B Te4eHUUn 8 CyTOK.

3.4. KoHTponnep obecneunBaeT BO3MOXHOCTb MEPEKYeHns nporpamm paboTbl MO CyTOYHbIM W
HeZenbHbIM rpadukam.

3.5. KoHTponnep obecneunBaeT nogknioveHne ogHowm rpynnbl Tabno Bbi3biBHOro newexogos (TBIM) TY 25-
15.962-79 unu aHanorm4yHoro emy npy MakcMmManbHOW ASIMHE NMHUK CBA3K C HUM He Gonee 100 m.

3.6. KoHTponnep obecneunBaeT pyyHOe MepekrnoyeHne KOHTpornnepa ¢ pexuma paboTbl MO BHYTPEHHEWN
nporpaMme B PEXUM XenToro MUraHus.

3.7. KoHTponnep obecneuynBaeT nopkmntoyeHve M paboTy ¢ yaaneHHbIM YNpaBnsioWMM YCTPOMCTBOM,
paboTaroLero ¢ MPOTOKONIOM CUCTEMbI KOOPAMHMPOBAHHOIO ynpasneHusa ACY[ paspabotku HMO "AsTomaTtnka-a"
r. Omck. MopgkntoyeHre obecnevmBaeTcs NO NPOBOAHONM NTMHUM CBSI3U C MapaMeTpamm He XyXXe CNeayoLmnx:

- conpoTuenenne He 6onee 190 Om / Kw;

- eMKoCTb He 6onee 0,04 Mk® / km.

3.8. KoHTponnep obecneuuBaeT nogknioyeHve v paboTy C  yAaneHHbIM YNpaBnsiowMM YCTPONCTBOM,
paboTaroLero ¢ NPOTOKONIOM FPYMNON CBA3M CUCTEMbI KOOPAUHMPOBAHHOIO ynpaenernus ACY[L paspabotkn OO0
«Komcurtan» r. EkatepuHOypr. [MopgknioyeHne obecnevmBaeTcs MO MNPOBOLAHOW JIMHUWM CBSA3WM  YAANEHHOro
ycTpoucTBa c rpynnon koHTponnepos KAOY-3.1, KOY-3.2 unu KOY-3.3, ¢ napameTpammn He Xyxe cregyowux:
conpoTuBneHme nuHun He 6onee 2000 Om., emKkoCTb NMHMK He Gonee 0,1 Mk®., a Takke 4yepe3 pagnomogembl
PM 02 n PM 03 npoussogctea OO0 «KomcurHan» r. EkatepuHoypr.

3.9. KoHTponnep obecnevmnBaeT nogkntoveHne BbIHOCHOMO nynbTa ynpasneHus BI1Y-1 npoussogctea OO0
"KomcurHan", obecneudvBalowwmii pyvyHOe MNepeKnoYeHne Yepegyromxca das cBeTodhopHOro obbekta npu
yoaneHum ot KOHTponsepa He bonee 25 m.

3.10. KoHTponnep obecneuymBaeT nogknioveHne nynbta gmarHoctukum MNO-1 gna BbiBoga crneayoLllen
cnyxebHow nHopmMauuu:

- TeKyLLlero BpeMeHu;

- TEKyLLero AHa Hegenu;

- HOMepa oTpabaTbiBAaEMON OCHOBHOW hasbl UMM MPOMEXYTOYHOrO TaKTa;

- AnuTenbLHOCTN oTpabaTbiBaeMon asbl NN NPOMEXYTOYHOMO TakTa;

- KOa NpUYMHbI aBapUNHON OCTAHOBKM KOHTpOrrnepa (neperopaHve KpacHbIX Nnamr, oTka3 AaTyvkoB ToKa
KpacHbIX namm, HanmuyMe CeTeBOro HamnpshKeHUs Ha 3erneHbix namnax B Hepaboumx dasax, oTka3 AaT4MKOB



HanpsHkeHWst Ha 3eNeHbIX amnax, KOPoTKoe 3aMbIKaHWEe Ha BbIXO4HOW NMUHUK, NoBpexaeHne Mukpocxemel Flash-
NamsTy C OpraHu3aumen nNepekpecTka);

- BPEMS U eHb Heenu aBapuinHOM OCTaHOBKU KOHTpoInepa.

Kpome Toro, ¢ noMoLLbio MynbTa AUarHoCTUKU 0becnevnBaeTcs KOPpPeKLMs 3Ha4YeHNS TEKYLLIEro BPEMEHMU.

3.11. Konu4yecTtBO NOAKNIOYaeMbIX rpynn cBETOOPHbIX namn 24,

3.12. Konu4ectBo BbIXOAHbIX LieNen KOHTPOMMPYEMbIX MO BbIXOQHOMY TOKY (KpacHbix namn) - 8. B
KOHTpoOmnnepe 3anoxeHa BO3MOXHOCTb U3MEpPEHUsi CONMPOTUBIIEHNST HArpy3kn BO BCEX MOAKIIOYEHHbIX rpynnax
CBeTOOPHbIX Namn.

3.13. KoHTponnep obecneumBaeT nepexon B pexum xenrtoro murannst (P)KM) B cniydyae neperopaHus namn
UNun oTkasa gatyuka B ftobon u3 8 KOHTPONMpyeMbIX MO TOKY BbIXOAHbLIX Lienen, Npy MOLWHOCTU Namn He MeHee
40 Bt gns pexunma «namnoBbiny unu 10 BT ana pexmma «CBeTOAMOAHbINY .

3.14. Konu4ecTBO BbIXOAHLIX LENen KOHTPONMPYEMbIX HA HanmM4yme CEeTEBOro HaMNPsPKEHUS (3eNEHbIX Nnamn)
- 8.

3.15. KoHTponnep obecneudvMBaeT OTKIOYEHME NUTaHUSA BbIXOOHbIX uenen (pexum OC) B cnydae
CaMOMNpPOU3BONBHOrO MOSABIEHNS HaMPsXXeHUA NepeMeHHOro Toka C AeNCTBYLWMM 3HaveHnem 6onee 70 B Ha
BbIXOAHBLIX LEMSX, KOHTPONMPYEMBIX Ha HanMyne CETEBOrO HanpshKeHUs B TakTax MporpaMmbl, rAe OHO He
OOMKHO NPUCYTCTBOBATL MMM NPU OTKa3e JAaTYMKOB HaMPsHXKEHUS B AaHHbIX LiensiX.

3.16. KoHTponnep obecneunBaeT OTKMOYEHME MUTaHUA BbIXOAHbLIX Uenen (pexum OC) npwu
BO3HMKHOBEHMU KOPOTKOrO 3aMblKaHUS B KaKOW Nnbo 13 aTux Lenen.

3.17. KonTponnep obecneunBaeT yCTaHOBKY ANUTENbHOCTKN NMOObIX TAaKTOB B AnanasoHe oT 1 Ao 256 cek.
C OMCKPETHOCTbIO 1 cek. [MorpeLlHoCcTb YCTaHOBKM BPEMEHHBIX TakToB He 6onee 5%.

3.18. KoHTponnep obecneyvmBaeT B pexunme xentoro muraHusa (XKM) ot 55 go 65 muraHum B MUHYTY C
AnuTenbHOCTbIO ropenns 0,5 cexk.

3.19.KoHTponnep obecneunBaeT BO3MOXHOCTb MapannenbHon paboTbl HECKOMbKMX KOHTPOMNEPOB Tvna
KOY-3.1, KOY-3.2 wunu KOY-3.3 Ha ogHOM cBeTOGMOPHOM ObbeKTE.

3.20. KoHTtponnep obGecneunBaeT paboTy B pexvMMe «MUKPOBOMHax». [pu OTKMOYEHHOW NoAadepXKe
pexuma TBIT 3ambikaHve koHTakToB 2 X13 «TBIM» 1 4 X13 «J12» Ha MOHTaXHOM NaHenu BbI3bIBAET YCKOPEHHbLIN
nepexon KoHTponnepa B a3y 1.

3.21. MakcumarnbHbIl BbIXOAHOM TOK Mo 060N BbIXOAHOM rpynne He b6onee 2 A.

3.22. MakcumanbHbI BbIXOAHOW TOK, KOMMYTUPYEMbI B NGO MOMEHT BpemeHn He 6onee, 20 A.

3.23. MakcumanbHas notpebnsemas MowHocTb He 6onee 30 BrT.

3.24. MabapuTHble pa3mepbl 550*370*172 mm.

3.25. Macca He bonee 15 kr.

3.26. CpepgHsasa HapaboTka Ha oTka3 10000 yac.

3.27. CpepgHee BpeMs BoccTaHoBreHus 1 yac.

3.28. CpegHuii cpok cnyx0Obl 8 ner.

4. KOMMNEKT NMOCTABKMW.

4.1. B KOMMMEKT NOCTaBKN BXOAAT crieaytoLlne COCTaBHble 4YacTu U JOKYMEHTbI:

Bnok anekTpoHHbIi KAY-3.2 KC44.02.000 1 wr.
MaHenb moHTaxHan KOY-3.2 KC54.12.000 1 wr.
Kopnyc KC54.00.201 1 wr.
Kpbiwka KC54.00.202 1 wr.
Kntoy 1 wr.*
Kabenb ans nporpammmpoBaHms 1wr.”
Owncketa nnu CD-ROM ¢ nporpammoit kdu-3 v npowumskon nyneta 1 wr.*
3T (cummuncTopbl — 3 WIT., aKKyMynAaTopbl — 3 WT.) 1 komnn.
MacnopTt 1 wr.
TexHnyeckoe onucaHue 1wr.*

* [locmaska ¢ nepeol napmued.
5. YCTPOWCTBO U PABOTA U3OENNSA.

5.1. KouTtponnep KOY-3.2 npeactaBnsieT coOOM 3MEKTPOHHOE YCTPOWCTBO, CMOHTUPOBaHHOE

B

MeTannmMyeckoM MblfieBnaro3awuileHHoM wkady. BHYTpU Hero pasmelleHbl (CMOTpU npunoxeHue 1) naHensb
MOHTa)KHasi, B KOTOPOW yCTaHaBnMBaeTCs GIIOK 3MEKTPOHHLINA C 3aKPEenieHHbIM Ha Hem OrnokoM nuTaHus. Lkad
OCHalLeH NpUcnocobneHnsamMmn Ansg yCTaHOBKW Ha BEPTUKANbHON NOBEPXHOCTU (CTEHE) UMK Ha cneumansHOn onope.

BBopa kabernen BHELLHNX Lienei OCYyLLLECTBNSIETCS CHU3Y Yepes kabenbHble BBOAbI B LKAy .
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5.2. ®yHKUMOHANBLHO KOHTPOMMEP COCTOMT M3 TPEX OCHOBHbLIX YacTel: MaHenn  MOHTaxHoW, Gnoka
3NEKTPOHHOrO 1 Gnoka MuMTaHusl, NP 3TOM OCHOBHYHO YMNPaBMSOWY (PYHKUMIO BbIMOMHSAET GrOK SMEKTPOHHBIN.
MaHenb MoOHTa)xHasi obecneyMBaeT HEOOXOAUMYHO KOMMYTaLMIO CUMOBLIX U CUrHanbHbIX Uenen. bnok nutaHus
obecneunBaeT OPMMPOBAHUE HEOOXOAMMBIX Ansi paboTbl Ornoka SMNEeKTPOHHOrOo HanpsKEeHUM MUTaHUS.
BcneactBue ckasaHHoro, 6yget yoobHee maydaTb paboTy KOHTpOSsiepa Mo 4acTsiM, HaumHasi ¢ paboTbl 6noka
3NEKTPOHHOrO.

6. YCTPOUCTBO N PABOTA COCTABHbIX YACTEWN.

6.1. Bnok anekTpoHHbIN koHTponnepa KAOY-3.2 (nanee no tekcty B3), BHEWHWIA BUO KOTOPOro NpuBeaeH B
NPUNoXeHun 4, COCTOUT U3: NeYaTHOW MNaTbl C AMEKTPO3dNeMeHTaMn U paguaTtopamu, Ha KOTOpbIX pasmeLleHbl
CVIMOBblE CUMMWCTOPbLI; MaHenu, Ha KOTOPOW pa3melleHbl pasbem X3 Ons MNOAKNIoYeHus Grioka nutaHus, U
BbIXOAHbIE pa3zbembl X1, X2. Ha paguaTopbl ycTaHaBnmBaeTcs Ornok nutaHus koHTponnepa KAY-3.2 (nanee no
Tekcty BI). MpuHumnuaneHaa cxema B3O n nepeyeHb 3NEKTPOSNEMEHTOB NPUBELAEHbI B MPUNOXEHUSX 6 n 7
COOTBETCTBEHHO.

BHeLLHWIM BMA nnaTbl CO CTOPOHbI 3NIEKTPO3ANEMEHTOB NPUBEAEH B MPUITOXEHUN 5.

6.2. Briok aneKkTPOHHLIN BbINONHEH Ha Base nporpaMMmpyemMoro MUKpokoHTponnepa tuna AT89C52 (cm.
CTPYKTYPHYHO CXEMY Ha pucyHke 1).
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MUVKPOKOHTpONNEP CoaepXUT nporpammy  (OYHKUMOHMPOBaHUS BCero KoHTponnepa. OtaenbHast
MUKpocxema anekTpuyeckun nepenporpammupyemoro [M3Y (Flash-namatb) cogepxut  mnHdopMauuio,
onuceiBaroLyto paboTy KOHKPETHOro cBeTOOpHOro obbekTa. [lepBoHaYanbHO MUKPOCXEMA COLEPXUT
WMHopMaumio AnNd  AeMOHCTpaunn (PYHKUUMOHUPOBAHUS KOHTponnepa. WHdopmauns B MUKpocxeme MOXeT
nameHsTbca 4o 1 000 000 pa3 HenocpeACTBEHHO MOfb30BaTeniemM C NOMOLLLIO BHELLUHErO nporpammaropa unm
cneumanbHOro nepexogHuka. lMpu nogayve HanpsbikeHUst nutaHus Ha B, MukpokoHTponnep obecneuvBaeT
BKITIOYEHME KpacHbIX MamMn Nno BCEM HanpaBneHusM B TeyeHue 3-X CeKyHA, Mocre 4ero, B Criyyae OTCYTCTBUSA
aBapuUMHLIX PEXMMOB, NepPexoanT nog ynpasneHue nporpamMmmbl KOHKPETHOrO cBeTOohopHOro obbekTa. KoHTporb
OaTUYMKOB TOKA M HaMNpshKeHUs NPOBOANTCS B COOTBETCTBUM C YCTaHOBKaMu NporpaMmbl CBETOPOPHOro obbekTa.

Ha wmukpocxemax D3 u D4 cobpaHa cxema pereHepauum Mo npuHUMNy "CTOpPOXeBOro Ttavmepa"
obecneynBaroLlero cbpoc MUKPOKOHTpOMMepa B Criydyae OCTAHOBKM KBapLEBOro reHepatopa («3aBucaHue»
MUKPOKOHTponnepa). TaktoBbii reHepatop (D3.1) nocbinaetr umnynbC Ha BXOL BOCbMMPA3PSAHOIO CYETYMKA
(D4.1, D4.2). B cnyyae otcytctBua curHana WDT OT MMKPOKOHTponnepa npu nepenosiHeHNN CcYeTYnKa
dopmupyeTcsa MMnynbC, NoAatLWKnnesa Ha Bxog, copoca MmukpokoHTpornnepa RES n pereHepupytowmii ero.

Cxema crvHXpoHuM3aumm paboTbl 3anyckarLLmX Lenen CUnoBbIX CUMMUCTOPOB C YacToTOM ceTu cobpaHa Ha
Mukpocxeme D17.3, paboTatoLLern no NnpMHUuUNYy KoMnapaTopa C Noporom u ructepeancom. Beixog komnapaTopa
yepe3 OydepHbin uHBepTOp D2.3 nogknyeH K BbIXOQHOMY MOPTY MWMKpPOKOHTponnepa. Ecnun ceteoe
HanpshkeHne 6Gonbwe 170 B, Ha Bbixoge komnapaTopa QOPMUPYIOTCA MNPSIMOYTOfibHbIE  MMMNYIIbCh,
HeobxoouMble AnNsi HOpMarbHOW paboTbl MUKpPOKOHTpornepa. Ecnu Hanpspkenve cetm medbwe 170 B, TO
UMMYIbChbl HA BbIXOAE KOMnapaTopa OTCYTCTBYHOT, U MUKPOKOHTponnep ByaeT HaxoAnTbCA B XAYLLEM pexunMe ¢
OTKIMHOYEHNEM BCEX BbIXOJOB 4O HOPManNu3auum HanpsKeHus ceTu.

CurHanel RD1, RD2, TM, TP Ha BbiBOgax MUKPOKOHTpoOSNepa cryxat Ansi opraHu3auum CBA3U C
BHELIHUMW YCTPOMCTBAMU MPU MOAOKMIOMEHUN KOHTposepa K CUcTeMamM KOOPAWHMPOBAHHOMO YNpaBrieHus.
Huskuin yposeHb curHana TP unu TM nocne unBepTopa D2.6 nnun D2.5 oTkpbiBaeT 4yepes ontpoH VT3 unu VT4
COOTBETCTBYHOLMIA BbIXOAHON TpaHauctop VTS nnn VT6, dhopmmnpyeT B BbIXOAHOW FIMHUN NOMOXUTENbHbBIA UK
oTpuuaTenbHbIA BbIXOAHOW WMMYNbC. VMNynbCc, nNpuweawnin 13 fMHUMKM CBA3W, 4Yepe3 pasgenuTenbHbln
koHaeHcatop C10 noctynaet Ha Bxog yeunutens Ha anemeHTte D8.1. uoabl VD8, VD9 3awmwaoT ero Bxog oT
nepeHanpsbkeHui. MNMpu 3amkHyTOM nepeknioyatene SA2.1 coxpaHsieTca NOCTOsAHHas COCTaBNALas Ha BXxoAe
yeunutensa (9To Heobxogumo And paboTbl € YCTPOWCTBaAMW MOAAEPKUBAIOWMMU  MMMYIbCHBIA MPOTOKOI
ACY[OL). MNepekniovyatens SA2.2 un3MeHsieT KOIMUUMEHT YCUNEHUHA, YTO MO3BONSET IKCNIyaTMpoBaTb
KOHTpOMMep npu 3HauYMTENbHOM OcCrabneHuM curHana Ha JUHWKM. YCUNEHHbIA CUrHam CHUMaeTcsl yepes
koHaeHcatop C13, unbtpyetcsa (R37, C14), n noctynaet Ha Bxoabl komnapatopos D9.1, D9.2. 3amkHyTbIN
nepeknoyatens SA2.3 coxpaHsieT NMOCTOSIHHYHO COCTaBMSAMLLY curHana (ansi COBMECTUMOCTU C UMMYIbCHBIM
npotokonom ACY[[M). CchopmmpoBaHHblE MMMYNbCLI, B 3aBUCUMOCTU OT CBOEN MOMSIPHOCTU, BKIOYAKT Nnbo
ontpoH D10, nn6o D11, popmmpysa nnbo curHan RD2, nubo RD1 gns mukpokoHTponnepa. lNepekntoyaTtens
SA2.4 nameHsieT nopor npu popmupoBaHum curHana RD1.

Ha ocHoBe curHanoe RXD, TXD, -485 mwukpocxemon D7 ¢opMMpylOTCA U MPUHUMAKOTCA CUrHanbl
nHtepdpenca RS-485 (JluHum A, B).

BbixogHble curHanbl Ons BKIKOYEHUs TpebyeMbiX CMMUCTOPOB (DOPMUPYIOTCS MUKPOKOHTPOINEPOM Ha
noptax (Bbixoabl P0.0 ... P0.7) n nogatotca Ha peructpbl-3awenkmn D12, D13 u D14, rae coxpaHsaoTca B Te4eHUn
OOHOro nmonyneproaa CeTEBOro HanpsXxeHusi. 3anucb B permcTpbl NPoBoAnNTCS cTpobupyowmmm curHanamm CO,
C1, C2, nogaBaembimn Ha Bxog C peructpa (11 BbiBoA). Bbibop perncrpoB B Havane CeTeBOro nosnynepvona
ocyulectensietca gewudgpatopom D1 Ha ocHoBe curHanos ACO ... AC2. C BbIXOOOB 3TUX pPerucrpos
yrnpaensiowee HanpsbkeHne Hu3koro ypoBHst (0B) noctymaeT Ha Bxogbl ontotupuctopoB VT7.VT14,
VT23...VT30, VT39 ... VT46 uepe3 ToKkoorpaHuudmsarwowme pesumctopbl R46...R53, R70..R77, R94 ... R101.
OnToTupncTOpbl Yepes ToKoorpaHuumTenbHble pesnctopbl R54...R61, R78...R85, R102 ... R109 ynpasnsioT
BbIXOAHbIMK cumucTopamm VT15..VT22, VT31...VT38, VT47...VT54.

[na KOHTPONs OTCYTCTBUSI HaMpshKEHUS Ha LIENsSX NUTaHUS 3eNeHbIX Namn B HeCaHKUMOHUPOBAHHbIE
MOMEHTbI BpEMEHM, NOSBNEHMNE KOTOPOro BO3MOXHO BCNEACTBUE NPo60os CUMUCTOPA UM KOPOTKOrO 3aMblKaHUs
B kabenbHOW Tpacce, MNPUMEHSAIOTCA OATYMKU HaNPSKEHWUs,, KOTOpble COCTOAT W3 TOKOOrPaHWYUTENbHbIX
peauctopoB R118...R123, R136, R137, gnogHbix MOCTOB Ha OCHOBe AMOAHbIXx maTpuy VD12 ... VD27 n
ontoTpaHauctopoB VT55 ... VT62. HanpsikeHune ¢ Bbixoaa 3eneHoro kaHana npeobpasyeTcsi Ha BbIXO4E ONTpOHa
B MMMYNbCbl HANPsXKeHUa amnnutygon +5 B anutenbHOCTbO okono 10 MKC M C 4acTOTOW onpoca LaT4MKOB.
Onpoc [paTyMKkoB MNPOMCXOOUT Ha MMKaxX HanpshkeHust nuTtarowen cetu. [logTarBaHme K YpoBHWO +5B
obecneunBaeT pe3nctop R148 B Te MOMEHTbI BpEMEHM, KOraa KaHan BblbpaH. BbIXo4HOWM curHan BbIKMHOYEHHOTO
JaTumka HanpsbkeHust npegctaBnsieT cobo  MOCTOsiIHHOe  HanpsbkeHue +5B. [datumkm  HanpshkeHus
noaknioyalTcs K Bxogy komnapatopa D17.4 ¢ nomowbio mynbtunnekcopa D15 npu Huskom ypoBHe
cTpobupytowtero umnynesca EO. CcpopmmupoBaHHbi curHan noctynaet Ha Bxog CU mukpokoHTponnepa. Beibop
KaHana npou3sBoguT MUKPOKOHTpornep ¢ nomowbto curHanos A0 ... A1. lpy HannumMm KOHMIIMKTHON CUTyauun



No 3efeHbIM IlamnaM, MUKPOKOHTponrnep OopMuMpyeT YNpaBnsoWUi curHan BkIoveHus pene K1,
pacnoioXXeHHOro Ha NaHernM MOHTaXHON, U Yepes3 CxeMy yrnpaBrneHusl pene Bkr4vaeT ero. Cxema ynpaBneHus
pene coctouT u3 uHeseptopa D2.4, ontoTpaHauctopa VT1 C BbIXOAHBIM KITHOYEBLIM KackagoM Ha TpaH3ucTope
VT2. Npn 3TOM HOpMarnbHO 3aMKHYTblEe KOHTaKTbl perie, Mo KOTOpbIM NOAaeTcs ceTeBoe NUTaHue Ha BbIXOAHblEe
CMMUCTOPbI, Pa3MbIKalOTCS 1 CHUMALOT nuTaHue. lNocne aToro B BeixogHOM Bydhepe obmeHa MUKpOKOHTponsepa
C NynbTOM AMArHOCTUKM 3anucbiBAeTCst KOA KOHMMUKTHOW cuTyauun (BB, ecnu nosiBUnochb HanpsikeHue npu
BbIKMOYEHHOM cumuctope wnu BD, ecnu HanpspbkeHWss HeT npu  BKIKOYEHHOM CUMWCTOPE), HOMeEp
KOHMMMKTYIOLEro 3eneHoro kaHana M BpeMsi, B KOTOpoe 3Ta KOH(NWKTHas cutyauus npousowna. JaHHas
uHdpopmaLmsa byaeT aBTomaTMyecku nepefaHa Ha nynbT UAarHOCTUKU MPU ero NOAKIMI0YEHWN.

[Ona KOHTpONA TOKOB KpacHbIX namMn MpUMEHSITCA AaTyvMky  TOKa, BbINOMHEHHble Ha bGase
TpaHcgopmaTtopoB Toka T1, T3, T5, T7, T9, T11, T13, T15, pasmelleHHbix Ha GokoBbix nnatax B3. pu
npoTekaHnM Toka 4Yepe3 TpaHcdopmaTop, TOK BO BTOPUYHOM OOMOTKe npeobpasyeTcda B HanpshkeHue Ha
pesnctopax R152, R154, R156, R158, R160, R162, R164, R166. HanpsxeHne ¢ pe3ncTtopoB nocTtynaeTt Ha
Bxodbl MynbTunnekcopos D20, D21. YTteHne AaHHbIX C AAaTYMKOB TOKA OCYLLECTBASAETCHA MPWU HU3KOM YpPOBHE
cTpobupytowero mmnynsca EO wunu E1. Bpemsa BbiGopku kaHana nopsigka 6 Mkc.  BbiGop kaHana
ocyuwiecrtensaetca curHanamu AO0...A2. CurHan ¢ paTymka Toka ycunueaeTtcs anemeHtom D18.1 mn uepes
pasgenutenbHbii koHaeHcaTop C15 noctynaet Ha Bxof komnapartopa D17.1. [Ina obecneyeHnss HoOpmanbHOro
pexvMa paboTbl TpakTa M3MEPEHUs] TOKa HamnpshKeHUEe «aHanoroBOro Hyns» CMeLLleHO npumepHo Ha +1,8B
uenoykon aumonoB VD48...VD49. CdopMupoBaHHbIA UMMYMNbC HanpskeHus amnnutygon +5B noctynaert Ha
Bxog Cl mukpokoHTponnepa. lMockonbKy Kaxabll TpaHcopMaTop TOKa UMeeT ABE NepBuYHble O0OMOTKM,
KOppEKTHas NpoBepka Ha KOH(MNMKT BO3MOXHA TOMNbKO B T€é MOMEHTbI BPEMEHW, KOraa Toka B coceHeln obmoTke
HeT. 3a 9TUM cneguT MUKPOKOHTponnep. B cnyyae OTCyTCTBMA CMrHana C TOKOBbIX AaTYMKOB BCNeacTBUe
neperopaHns namn B AaHHOW LENU UMW HanuWynsi CUrHana C TOKOBbIX AATYMKOB MPU BbIKMHOYEHHbIX KPaCHbIX
namMnax, KOHTPONnep NepexoauT B PEXMM MUrarollero Xenrtoro curHana. NMocne aToro B BbixogHoM Oydepe
obMeHa MUKPOKOHTpoOmfepa € NynbTOM AMArHOCTMKW, 3anucbiBaeTcd ko AaHHou cutyaumm (CC unm CD
COOTBETCTBEHHO), HOMEp KaHana, Bpemsi U AeHb Hefenu, koraa ata cutyaums npousowuna. JaHHasa nHgopmaums
OyneT aBTOMaTU4ecKkn nepegaHa Ha nynbT AUArHOCTUMKM NPU €ro NoAKMIYEHUN.

[Ona wun3amepeHns ToKa Harpy3ksm B KaHanax WCMOmb3ylTca TOKOoBble TpaHcdopmatopbl T1...T16,
pesuctopbl R152...R167, R204...R211 n mynbtnnnekcopsl D20, D21, HO Bpems 3amepa coctaBndet 20 mc
(oAvH NonHbIN nNepuog ceTu). YCWUIMEHHbIN CUrHam C pasgenurensHoro koHgeHcatopa C15 BeinpsmnaeTcs
netektopom Ha D18.2, D18.3 1 nocTynaeT Ha BxoA, Npeobpa3oBaTtens «HanpsbkeHWe - 4acToTay, BbINMOMHEHHOMO
Ha oanemeHTax D184, D17.2. Yactota, nponopumoHanbHas BXOAHOMY HanpPsXEHWI0, NOLCYUTbIBAETCS
MUKpOKOHTponnepom (Bxog Fl). [lnsa komneHcauun TemnepaTypHbIX U AOArOBPEMEHHbIX ApendoB execekyHaHO
KOHTpOMMep BbIMNOHAET KanmbpoBKy U3MepUTENBHOrO TpakTa No ABYM TOYKaM: HYIO U KOHLY LUKanbl.

[atynk ToKa KOPOTKOrO 3aMblkaHWsi, BbINOMHEHHbIN Ha TpaHcdopmatope T17, npegHasHadyeH Ans
pervcTpaumm TOKOB Neperpy3km U KOPOTKUX 3aMbIKaHUI B BbIXOOHbIX LiensiX. JaTyuk KOHTPONUPYET 24 BbIXOAHbIX
kKaHana. Tok BO BTOpU4HOM OOMOTKe TpaHcdopmaTopa npeobpasyetcsa B HanpsbkeHne Ha pesuctopax R170,
R199...R201. BbicokoYacTOTHbIE UMMNYIIbChI HaNPsXXeHUst ¢ 3TUX peancTopos crnaxmsatotcd RC dunbTpom Ha
R177, C19 u noctynatoT Ha BxoAbl AByX komnapaTtopoB D19.1, D19.2 ¢ OTKpbITEIMU KOMMEKTOPaMu Ha BbiXoAax.
D19.1 pabGotaeT Ha nonoxuTtenbHoh, a D19.2 Ha oTpuuaTenbHoW nonyeBoriHe. Bbixogbl koMnapaTopoB
BKITIOYEHbI MO cxeMe «MOHTaxHoro UJT», nostomy npu npeBbIlEHUM Ha MOON MOMyBOMHE TOKa Harpysku
oTpuLaTenbHbIN uMmnynec ¢ BbIXOJOB KOMMapatopoB nonagetr Ha Bxog KZ mukpokoHTponnepa.
MWKPOKOHTpONEP CHUMAET YMpaBfeHNe C BbIXOAHbIX CMMUCTOPOB W BKIOYAET penie OTKMYEHUs NUTaHuS
(pexum OC).

®PYHKUMIO YacoB peanbHOro BpeMeHW BbINOMHAET MUKPOKOHTpOnnep. Tekyllee BpemMs yCTaHaBnNMBaeTcs B
Hem C nomowpl nynbTa AuarHoctuku [MO-1. Tpu nponagaHun ceTeBOro nNWUTaHUA B LUeNb MUTaHWUS
MUWKPOKOHTpOMMepa BKIOYaeTCA Pe3epBHbIA UCTOYHUK HanpPsXXeHWs, BbIMONMHEHHbIN Ha 6a3e akkyMynsTopoB
G1.1...G1.3. Paboyee cocTosiHue akkymynsaTopoB npu paboTte oT cetn 220 B obecneuvBaeT crneumnanbHas
cxema nogsapsiga, cocrosiwasi us guogos LWottkm VD6, VD7 n TokoorpaHnymsatowero peaunctopa R11. Cxema
3apsga pabotaer Bce BpeMs. [py nutaHum ot cetn anod VD6 OTKpbIT, HanpsXeHWe nuTaHus nogaeTtcs Ha
dunbTp MUKpoOKOHTponnepa. [pyu NpubNMKEHWM HaNPsPKEHWS Ha akKyMyrnaTopax K HanpsikeHWo MNUTaHus
KOHTponnepa 3apsgHbl TOK NaBHO YMeHbllaeTcd A0 cOBCTBEHHOro Toka camopaspsiga akkymynsatopos. [Mpu
nponagaHun CeTeBOro HanpshkeHus oTkpbiBaeTcs anog VD7 n akkymynaTopbl MOAKMOYATCA K Lenu nuTaHus
MUKpOKOoHTpornepa. Auog VD6 3akpbiBaeTcs, OTKNo4as He 3a4eNCTBOBaHHbIE Y3ribl KOHTposepa.

Ona peanunsaumm pexuma «famnoBbliM» NapannenbHo pesuctopam R152, R154, R156, R158, R160,
R162, R164, R166 agBwkkoBbiM nepekntoyatenem SA1 nogkntodatotcs pesnctopbl R204...R211. lMpu atom
CHWXaeTCs ypOBEHb HaMNpsKeHUs, NogaBaemMoro B KaHan KOHTPOIS TOKOB KpacHbIX flamn.

6.3. bnok nutanns (B ganbHenwem BIM) npegHasHaveH ansa opmMmpoBaHusa HeobxoanMbix Ans paboTbl
Ornoka 3nekTPOHHOro MOCTOSIHHBIX U MepeMEeHHbIX HanpskeHun. Waccyn Bl cocTonT u3 mMeTannnyeckon naHenm
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(cM. npunoxeHne 8), Ha KOTOPOW YCTaHOBMNEHbLI pagnoanemeHTsl. LLlaccn HenocpeaCTBEHHO ycTaHaBNMBaeTCs Ha
pagvaTopbl Groka 3MEeKTPOHHOro M NOAKMYaeTCa K Hemy yepe3 pasbeM X4. [NpuHuunuanbHas cxema 6noka
NUTaHWsA NpyMBeAEeHa B NPUNOXeHUN 6 (NMUcT 6), a nepeyeHb areMeHTOB B NPUNoxeHnn 7. brnok nutaHus pabotaet
cnegywwmm obpasom. CeTeBoe HanpshKeHUe 4Yepes3 KOHTaKTbl pas3bemMa X4 nopaetcsl Ha NepBUYHYD OOMOTKY
TpaHcgopmaTopa T18 (BbiBOAbl 1-2). Ha BTOpMYHLIX 0OMOTKax TpaHcdopmaTopa hOpMUPYHOTCS crnegylowue
HanpshkeHus: Ha obm. 3-4 12 B, Ha obm. 5-6, 6-7 11,5 B, Ha obm. 8-9 2,2 B, Ha o6m.10-11 1,2B. HanpsikeHune c
obmoTkn 3-4 BbinpsiMisieTca Ha aguogHoMm Mocte VD57...VD60, crnaxmBaeTcs koHgeHcaTopom C24,
ctabunumampyeTca Ha ypoBHe 5 B ctabunusatopom Ha TpaHauctope VT63 1 noctynaeTt Ha pasbem X4. Bapucrtop
RU1 3awmuiaet anemeHTbl OT BbIOPOCOB HaMnpsiKeHMsi Mo nuTarolen cetn. HanpsbkeHne ¢ obmoTtok 5-6, 6-7
BbinpaMnsAeTcs gmogHbim moctom VD61...VD64, crnaxuBaetcsa koHaeHcaTtopamu C25, C26 u noctynaeTt Ha
pasbeM X4. HanpsokeHuss ¢ obmotok 8-9, 10-11 nocTtynaeT HenocpeaCTBEHHO Ha KOHTaKTbl pa3bema X4.
6.4. BHelwHWI BMA NaHENn MOHTaXXHOW nokasaH B npunoxeHun 1. MpuHuunuanbHasa anekTpuyeckas cxema

naHenun 1 nepeveHb 3NeMeHTOB NpuBeaeHbl B NPUMOXEHUAX 2 U 3 COOTBETCTBEHHO.

Ha nuueson CTOpoHEe MOHTa)KHOW NaHenu pasmeLLeHbl:

- KneMMmHukn X3-X12 ans nogknioveHns npoBoaoB kabenen BHELWHMX Lenen;

- kneMMHuK X13 ons nogknioveHns yctponcts no wuHe RS-485, ACYAO vinu TCKY u kHonkn TBI (KOHT.
5,6 — RS-485 (A 1 B cooTBETCTBEHHO), KOHT. 3, 4 — ACY[[ (L1 1 L2 cOOTBETCTBEHHO), KOHT. 2, 4 — kHonka TBI
Ha 3amblkaHue, KOHT. 1, 4 — nuTaHue +12B BHeLUHUX YCTPOUCTB (+ 1 - COOTBETCTBEHHO), Takunx kak BIMY-1);

- poseTka X15 pOnd noakmno4eHWss MecTHoro ocseleHnsa (220B) n Heobxogumbix npubopoB WU
obopyaoBaeHWs Npu NpoBeeHUN PEMOHTHO-BOCCTAHOBUTESNBHbBIX U PerfaMeHTHbIX paboT Ha OObeKTe;

- pasbem X14 anda nogknodeHus nynsta guarHoctuky MNa-1;

- BbIKNOYaTenb CeTeBOro nuTaHusa S1;

- MHAOMKaTOp BKNIOYEHUSA NUTaHUs KoHTponnepa VD2;

- TymOnep nepekroYeHnss KOHTPOMNIepa B PEXMM XENToro MuraHus S2.

Ha oGpaTHOM CTOpOHE NaHen MOHTaXKHOW PacnoSOXEHbI:

- pene K1 ¢ 3awmntHbeim guogom VD1;

- unbTpyowmi koHgeHcatop C1;

- nocagovyHoe MecTo Ans 6roka 3NeKTPOHHOro, KOTOPbIN YCTaHaBNMBAETCs B HanpaBnsAloLWUX W
nogkritoyaeTcs K pasbemam X1, X2 naHenu;

- aneMeHTbl 3aWwnTbl nHTepdenca RS-485 RP1 1 nuHumn koopamMHupoBaHHoro ynpasneHuns RP2, R49;

- 9NEeMEHTbl CXEMbl MHOUKALUKW BKNIOYEHNS NUTaHMsA KoHTponnepa R51, VD3.

7. MAPKPOBKA

7.1. Ha kaxxgom KoHTponnepe umeetcs Tabnunyka, Ha KOTOPON HAHECEHDI:

HavMeHOBaHWe NpeanpuaTUa N3roTOBUTENS;

yCrnoBHoe ob603HavYeHne KOHTponnepa;

NOpPsSAKOBLIN HOMEP KOHTPOSNepa;

- [aTa n3rotoBneHus (Mecsu 1 rog).

7.2. MapkupoBka TpaHCMNOPTHOM Tapbl NPOU3BOAMTCS cornacHo TpeboBaHuam TY-4218-003-47661447-02.

8. TAPA N YTTAKOBKA

8.1. KoHTponnep ynakoBblBaeTCs B TPaHCMOPTHyO Tapy B cooTBeTcTBUM C TY-4218-003-47661447-02.
YnakoBka obecneuymBaeT COXPaHHOCTb KOHTpoOsfiepa OT BCAKOrO pofa MOBPEXAEHUM Ha BeCb MNepuog
TPaHCMOPTMPOBAHNS U XPaHEHUS y MOTPeOMTENs B CKMAACKUX YCIOBUSAX B Npeaenax rapaHTUNHOro cpoka.

8.2. JkcnnyaTaunoHHass M ToBapoconpoBoauTenbHas AokymeHTauus, 3UIM u knod yknagbiBawoTca B
TPaHCMOPTHY Tapy COBMECTHO C KOHTPOJIIIEPOM.

9. YKASAHME MEP BE3OIMNMACHOCTW.

9.1. INo anekTpobe3onacHocTn koHTpornep cootBeTcTByeT FOCT12.2.003. n TOCT 12.2.007.

9.2. MNpun MOHTaxe 1 aKcnnyaTauum KOHTponnepa HeobxogmMmo pyKkoBOACTBOBaTLCA "lpaBmnamm TEXHUKK
©e3onacHOCTM Mpu 3KCnnyaTauMn 3NekTpOyCTaHOBOK MOTpebuTtenein”, a Ttakke MECTHbIMU WHCTPYKUUSIMU MO
TexHuke 6e3onacHoCTM.

9.3. MNepcoHan, y4acTByloLMIA B paboTax N0 MOHTaXy M Hanagke usgenusi, 06s13aH MMeTb CBUAETENBCTBO
0 ponycke k paboTam B 3MeKTpoyCcTaHOBKax ¢ HanpshkeHnem ao 1000 B.

9.4. 3anpewaeTca npucTynaTb kK paboTe ¢ KOHTPOMNNEPOM, HE O3HAKOMUBLUMNCH C HACTOSILLIENA MHCTPYKLMEN.



10. NMOPAOOK YCTAHOBKW.

10.1. MNocne nony4eHus KOHTponnepa co ckrnaga, HeobGXoAMMO BblHYTb €ro U3 TPaHCMOPTHOW Tapbl U
BblAEpXaTb B NP KOMHATHOM TeMnepaTtype B Te4eHumn 3 YacoB. [locrne 3Toro oTkpbITe U3Aenve, BbiHYTb NakeT C
3N n knyYamm n conpoBOANTENBHON AOKYMEHTaLMEN.

10.2. pun ycTaHOBKe KOHTpoOMnnepa, nepea ero TpaHCnopTMpPOBaHWEM K MECTY 3KCnnyaTauun, HeobxoaMmMo
OTKPbITb ABepb LWwKada, 0cBOOOANTL OMOK 3NEKTPOHHbIA OT (OUKCUPYIOLLMX €ro NMpu TPaHCMNOPTUPOBKE CTSKEK W
BbIHYTb ero 13 wkacda. [iBepua wkada oTKpbIBaETCA KIHOYOM, HaXKaTUEM Ha Hero 1 NnoBopoToM Ha 90 rpagycos B
nobyo cTopoHy. o OKOHYaTEeNbHOW YCTAHOBKM Ha OObekTe HeobXoAMMO XpaHWTb OnOK 3MEKTPOHHbIA B
OoTOEenbHOM Tape.

10.3. lMpu ycTaHoBKe LWIKada Ha CTeHe 3aaHus, He0OX0AMMO YCTaHOBUTL Ha 3aHEN CTEHKe KOHTponnepa
YyeThblpe YyLKa, YKPENUB KaXkaoe OBYMSI BUHTaMU B pe3b0OBbIE OTBEPCTUS, U 3aKPEMUTL LIKadg Ha CTEHe 3aaHus
npy nomowm Arwobenen unu wypynos u npobok. Beectn kabenu BHeLWHUX uenen B Wkad 4vepes kaberbHble
BBOAbI C PE3NHOBLIMY YMIOTHEHUAMU U 3aTAHYTb UX.

10.4. lNpun ycTaHoBKe WKada Ha cneuyonope, nepes MOHTaXXOM HEOOXOAMMO CaMOCTOATENBHO U3rOTOBUTL
KPOHLUTENHbI KpenneHus wkadga ¢ UCNoNb30BaHNEM BUHTOBbLIX OTBEPCTUIN Ha 3adHEN CTEHKM WKada, NPKpennTb
3TU KPOHLLTENHBI K ONOpe, a 3aTeM NPUKPENUTL LKad K 3TUM KPOHLUTENHAM.

10.5. MNpownssecTn NoaknoYeHne NPOBOAOB BHELLUHMX LIEMEN COrMacHo CXemMe OpraHusaumm ABmxeHus. B
npunoxeHnn 9 npuBedeHa MNpUMepHas CxXeMa MOAKITIYEHMS1 BHELUHUX Lenen Onsi TUMOBbIX NepeKkpecTKoB.
PekomeHayeTcsa Nnpon3BoanTb paBHOMEPHOE pacnpeaenieHne Harpysku no AByM KrneMmam O4HOro Bbixoaa.

10.6. MNMpn Hanuuumn B opraHu3aumm nepekpectka asbl TBI1, K KOHTakTam MOHTaXHOW naHenu «TBIly
(X13:2) n «J12» (X13:4) noaknounTb KHOMKY Ha 3amblkaHue. MNpu pabote cBeTodopHOro obbekTa B pexume
«MWUKPOBOJIHA» K YKa3aHHbIM KOHTaKTamM BMECTO KHOMKM MOAKIHOYATCS KOHTaKThl perne Ha 3aMblkaHue.

10.7. 3asemnswowuin NpoBog NPUCOEOAUHUTbL K BHYTPEHHEMY OONTY 3a3eMIieHuUsl, HyrneBol U asHbIn
NpOBOS, NOAKMIOYNTbL K COOTBETCTBYIOLLMM KNEMMaM Ha NaHenn MOHTaXHOMN.

11. NMOArOTOBKA K PABOTE.

11.1. YB6eauTtecb B Hanu4mm Ha nnate 6roka anekTpoHHoro Mmukpocxemol Flash-namatu (D6, AT24C16), n
npyv HeobxoOAUMOCTW, BCTaBbTE ee, COOMaas OpUMEHTaUMI0 MUKPOCXeMbl (KU Ha Kopnyce MMKPOCXeMbl
OOMXKeH coBnaaaTthb C BbIEMKOW Ha COKeTe).

[MporpaMMMpoBaHNe MMUKPOCXEMbl MPOU3BOOAUTCS  COIMACHO CXeMe OpraHMsauum [OBMXKEHUS B
nabopaTtopHbIX YCroBMAX C  ucnonb3oBaHuem nporpammbl  "KDU-3", noctaBnsieMoOnM COBMECTHO C
KOHTponnepamu. NporpaMMMpoBaHne BO3MOXHO Kak C MCMOMb30BaHWEM BHELUHEro nporpammaropa, Tak 1 C
NMOMOLLbI0 NepexoaHoro kabens. NMopsgok nporpaMMMpoBaHKs NpuBeaeH B pasgene 12.

BHUMAHWUE! Mo okoH4YaHWn nporpammupoBaHus ybeautech, 4to gxamnep (nepemblyka) XP1 Ha nnate
koHTponnepa OTCYTCTBYET (nnu gxamnep HageT TOMbKO Ha OAMH KOHTaKT). OTWMM BKIIKOYaeTcs annapartHas
©nokupoBka 3anvcu nHdopmaumn B Mmukpocxemy Flash-namsaru.

11.2. [nsa paboTbl B cucTeMax KOOPANUHMPOBAHHOIO YNPaBNEHUSI:

- no nuHum ACY[L[ — yctaHoBuTb nepekntodarenn SA2.1, SA2.2, SA2.3 (“17, “27, “3”)B nonoxeHne “ON”
(BknoyeHo), nepekntodatens SA2.4 (“4”) B nonoxexne “OFF” (BblknoyeHo). lNepekntovaTeny NpoMapKmpoBaHbl
uncpamum 1...4 cneea HanpaBo. [pu HeobxoaMmocTu, nepeknoyartens SA2.2 Takke MOXeT ObiTb YCTaHOBIMEH B
nonoxexne “OFF”, ecnu curHan Ha NWHWM KOOPAWHWPOBAHHOIO ynpaBneHus crivwkom cnabei. MNpn pabote
OBYX KOHTPOINEPOB HA OOHOM NIUHMM 3TO MOXET NoTpeboBaThCs Ha 060MX KOHTpONNepax.

- Mo kaHany mogemMa (paguomofema) — YCTaHOBUTb nepekntodaTens SA2.4 (“4”) B nonoxeHne “ON”
(BkntoveHo), nepekntovatenn SA2.1 ... SA2.3 (“17...”3”) B nonoxeHue “OFF” (BbIkMoYeHO).

11.3. [ns paboTbl 6510ka 3NEKTPOHHOIO B pEXMME «aMMoBbIV» BCe ABWKKM nepekntodatensa SA1 (8 wr.)
nepesectu B nonoxeHne «ON» (BknioveHo). [Ona paboTbl B pexvme «CBETOAMOAHLIN» BCE ABUXKU
nepeknoyatensa SA1 nepesecTtu B nonoxeHne «OFF» (BbIKNoYeHO).

CooTBeTCTBME MEXAY HOMEpPaMM NepeknyaTener Ha Kopryce U KaHanamu KOHTponnepa cnegyoLlee:

1-3KK 5-2KK
2 -1KK 6 — 4KK
3-7KK 7 -6KK
4 — 5KK 8 —8KK

[nst GNOKOB 3MEKTPOHHBIX C 3aBOACKMMU HOMEpPaMu:
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NO001...N00051, NO073...N0093 nepekntoyatens SA1 He ycraHaBnueancd. KoHTponnep
OYHKLUMOHMPYET TOMNBLKO B PEXMME «1aMnoBbIny;

NO0052...N0072, NO0094...NO196 nepekniovatens SA1 ycTaHOBRMEH Ha [JOMOMHUTENbHOW nnarte, co
CTOPOHbI Or10Ka NUTaHus;

C Homepa NO197 nepekntoyaTtenb SA1 ycTaHOBNEH Ha OCHOBHOW NiiaTe CBEPXY.

11.4. KOY-3.2 noctaBnsetcs 6e3 yCTaHOBNEHHbIX Ha O6rnoke MUMTaHusA SMEeMEeHTOB MUTaHUsA  Unu
aKKyMYrsiTOPOB, KOTOpble B Criyyae KOMMMeKTauuMuM npousBoavTenem noctaBnsioTca B ynakoBke 3UIMM gns
npegoTepalleHns paspsga. lNepen ycraHoskon KOY-3.2 Ha ob6bekTe, CHUMUTE BGNOK NUTaAHWUSA, OTBEPHUTE BUHT
KpenneHus KpblIlWKU AepXaTerns U BCTaBbTe 3MEeMeHTbl NUTaHus Tuna AA WnuM akKyMynsaTtopbl Takoro e
TMNopasmepa B YyCTaHOBOYHbIE MECTa B COOTBETCTBMM C YKA3aHHOW Ha HWUX MOMSPHOCTLIO U BEPHUTE KPbILLIKY
Jepxatens Ha cBoé MecTo. 3aTem ycTtaHoBWUTE GNOK nNUTaHMs obGpaTHO Ha GROK 3NEKTPOHHbIN, Mocne 4vero
YCTPONCTBO FOTOBO K paboTte. Npu CHATUM Grioka aneKkTpoHHOro ¢ 06bekTa pekoMeHAyeTCs CHUMaTb AfIeMeHTbI
NUTaHNSA N XPaHUTb UX OTAENBHO.

BHMUMAHWE! Ha «kopnyce pepxaTenen akKkymMynaTopoOB YCTAHOBMEH BbIKMOYaTeNb, OTKMAYaoLWMm
aKKymynsTopbl. [ns HopmanbHOM paboTbl OH AOSMKEH HaxoauTbesa B nonoxeHun “ON” («BkntoyeHoy).

11.5. YcTaHoBUTb BMOK 9NEKTPOHHbIN B NaHENb MOHTaXHYIO.

11.6. YctaHoBuTb nepekntoyatens "KM" B BepxHee NOMoXeHue.

11.7. MogaTb NMTaHME Ha KOHTPOMIep, BKIOYMB BbIKIoYaTENb NUTAHUS. KOHTpOnnep AOMKeH Nepentu B
peXvM XXenToro Mmuranus. XKentoro MmuraHusi He 6yaeT, ecnv KoOHUrypauus nepekpectka He npeaycmaTpmuBaeT
XenTbIX namn.

11.8. TMopgkntountb Kk pasbemy X14 nyneT guarHoctuku [MO-1. TMpoBeputb, U npu HeobxoaMMoCTU
NpoOu3BECTN YCTAaHOBKY TOYHOrO BpPEMEHW U [HSA Hedenu BO BHYTPEHHEM TariMepe KOHTpornrepa COrracHo
MeToauKe, onucaHHou B pasgene 13.

11.9. B cnyyae otcyTcTBUA OWIMBOK U HEMCNPaBHOCTEN MEpeBECTU KOHTpomnnep B paboyee COCTOsIHME
nytem nepesoda TymbGnepa "KM" B HwxHee nonoxeHue. [pOKOHTpPONMpoBaTb NpPaBUibHOCTL pPaboTbl
cBeToOopHOro obbekTa.

12. MPOrPAMMMPOBAHME KOHTPOJIIEPA KOY-3.2.

12.1. Ina nporpaMmmmnpoBaHunst KoHTponnepa KOY-3.2 Heobxoanmo nmeThb criegytowiee obopygoBaHme:

- MepCoHarnbHbIN KOMMbIOTEP C YCTAaHOBMNEHHON onepaumoHHon cuctemon Windows 950SR2 mnnun Bbiwe n
Internet Explorer Bepcumn 5.5 unu Belwwe, ocHaLLEeHHbIN nocneaoBaTensHbIM noptoMm (COM);

- kabenb-coeauMHUTENb KOMMNbIOTEpPa C KOHTPOMSepoM, MOCTaBnsieMbld NPeanpusTMeM U3rotoBuUTENEM
KOHTPOJNEpPOB C NepBon napTuen;

- MO OOMONHUTENBHOW 3asBKe MOCTaBMNSIeTCH CTEHA NPOrpammMupoBaHUs KOHTpornepa, obecneunBaroLLmMn
bonee ypobHOe nogknYEeHMEe KOHTpornepa K KOMMbTepy W MPOCMOTP 3anMcaHHOW nporpaMmmbl  Ha
CBETOAMOAHOM MHAMKATOPE B peanbHOM pexunmMe nocne BBOAa NporpaMmbl;

CoxpaHunacb BO3MOXHOCTb MNPOU3BOAMTL MNPOrpaMMMpPOBaHUE KOHTpoONnnepa C MNOMOLLb paHee
MocTaBMEHHOrO MporpammMaTtopa Ans  gopaboTaHHbIX  KoHTponnepoB KAOY-1 wn  KOY 1M, 3anucbiBas
chopmupoBaHHbIV hain HenocpeaCTBEHHO B NaMsTb MUKponpoLueccopa.

BHMAMAHWE! B koHTponnepe KOY-3.2 opraHusauus nepekpecTka 3anucbiBaetcd B Mukpocxemy Flash-
namatn D6 (AT24C16). MUKPOCXEMA KOHTPOIIEPA D5 (AT89C52) NPU USMEHEHUM OPrAHU3ALUMN
NEPEKPECTKA HE NEPEMNPOIrPAMMUPYETCA! B atom otnnune koHtponepa KOY-3.2 ot KOY 1M.

12.2. Inqa co3gaHusa nporpaMMHbIX KOHUIypaumin Cnonb3yeTcs cneumannsmpoBaHHas nporpamma KDU-
3, noctaBnsiemas BMeCTe C KOHTPOMMEepoOM Ha OTAENbHOW AucKeTe unu komnakT-gucke. [Nporpamma He Tpebyet
cneumanbHON WMHCTaNnAUMM W yCTaHaBMMBAaETCA MPOCTbIM KOMMPOBaHMEM C AUCKeTbl (KOMNakT-gucka) B
OTAENbHBIN KaTanor (namnky) Ha XecTkoM Aucke kommbtoTepa (Hanpumep, KDU-3). PekomeHayeTcsi Ha crnyyau
nopyn MHAOPMaLMN Ha XXEeCTKOM Ancke BepexHO XpaHUTb OpuUrnHanbHbI HocuTenb. [Ona paboTsl ¢ nporpaMmon
Heob6xoQuMMO 3anycTutb Ha BbinonHeHne dann KDU-3.exe, Haxopswmnca B nanke KDU-3 (ons ypobcTea
pekoMeHayeTcs co3aatb Ha pabodem ctone Windows crneumanbHbIn Spribik).

Mpn BO3HWKHOBEHMM MNpPOGNEM C 3anyckoMm MpPOrpamMMbl, CKOMMPOBAHHOW C KOMMAaKT-AWMCKA, CHUMMUTE
aTpnbyT «Read Only» c canna kdu-3.ini.

12.3. MNopsagok nporpamMmMmnpoBaHUS KOHTposfepa BCTPOEHHbIM NPOrpamMmmaTopoM CreayoLuii:

- NPV BBIKMOYEHHOM MUTAHUM KOMMbKOTEPA MNOACOEAMHUTE Kabenb-CoeAMHUTENb KOMMbloTepa C
KOHTponnepom k cBobogHomy pasbemy COM-nopTa Ha 3agHeln CTEeHKe kopryca KOMMbioTepa, a APYron KOHeL
NOAKIIYUTE K pa3bemy nyrbTa AMArHOCTUKM Ha NaHenu KNeMMHOWM KOHTponepa unm creHaa.
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- BCTaBbTE MMWKPOCXEMY (pr3LI-NamMaTM B COOTBETCTBYIOLLUA COKET Ha MevaTHOM nnaTe 3MeKTPOHHOro
6roka KOHTpornnepa, ycTaHoBuTe mxamnep (nepembiuky) XP1 M ycTaHOBWUTE 3MNEKTPOHHBIN OMOK B KNEMMHYHO
naHesb KOHTPONnepa unu ctenaa;

- BKIIOYMTE NUTaHMEe KOMMbloTepa M JOXAMTEeCh 3arpyskm onepaumoHHon cuctemMbl Windows u 3anyctute
nporpammy KDU-3;

- cnefgysi NpvBEAEHHbIM [Janee WHCTPYKUUSM, co3fjavite Heobxoaumyto  KoHgurypauuio paboThbl
cBeTO(POPHOro 00HLEKTA;

- nopamnTe HanpsikeHue nutaHua Ha knemmbl «220 B» n «0 B» KNnemMMHOW nNaHenu KoHTponnepa u
BKMOYNTE aBTOMAT NUTaHNSI KOHTPOINepa;

- 3anuLIMTe CO34aHHbIN dhann B NamMATb KOHTPOSepa CornacHo NPUBEAEHHON HUXE MHCTPYKLUWUN;

- CH/AMUTE MUTaHME C KNEMMHOWN MaHenn KOHTponnepa, BbiHbTe OOK 3MEKTPOHHLIA U yaanuTe gkamnep
XP1;

- YCTaAHOBMUTE KOHTPOSSEP Ha CTEHA M NPOBEPLTE NPAaBUITbHOCTL BBEAEHHOW NpOrpamMmmbI.

12.4. OnucaHne ceBeToopHOro obbekTa

12.4.1. OnucaHue napameTpoB CBeTO(OPHOro obbekTa NPoOM3BOAUTCA C MOMOLLBLID MpPOrpamMmbl,
Haxogsuenca B nanke ¢ uMmeHem KDU-3. PackponTe aTy manky u 3anyctute KOMaHAHbIA dhansn ¢ aHanorn4HbIiM
Ha3BaHueMm. [locne 3anycka Ha 3KpaHe MNOSIBUTCA OKHO Mporpammbl C NepBOW CTpaHuuen. HassaHue paHHOWM
cTpaHuubl (Bknagkn) "KoHTponnepb!" nokasbiBaeTcsi B AprbliKe B BEPXHEM NIEBOM YIIy OKHa MporpamMMbl B CTPOKE
C KHOMKaMu Ha3BaHWM CTPaHUL, «KOHTPOMMEpPbI», «HanpaBneHusi», «KOHMMMKTbI» WU T.4. AKTUBHaA B AaHHbIN
MOMEHT CTpaHuLa MOACBEYMBaET CBOK BbI3bIBHYH KHOMKY CMHMM LBeTOM. Haxogsiwimecs psaom Haganucu Ha
6enom poHe 0603HaYaOT Ha3BaHUS HEAKTUBHbIX B AaHHbIN MOMEHT CTPaHUL, NporpaMMbl. BbI30B AaHHbIX CTpaHuLy,
OCYLLECTBIISIETCA NepeMeLleHnemM Kypcopa Ha AaHHoe fore ¢ nocnegylowmumM HaxaTueMm neBon KHOMKU Mblwn. B
BEPXHEW CTPOKE OKHa NporpamMmbl HAXOAUTCS NAHENb CNYXeOHbIX KHOMOK, Ha3HaYeHUe KOTOPbIX MOXHO NpoynTaTh
B HaAMNMCAX, NOABASIOWMXCA MOCHe HaBedEeHUsA Ha HUX Kypcopa-CTpernku. B cTpaHuue «KOHTponnepbi» BBOAATCA
cnegyolme napameTpbl:

- B OKHE cnpaBa OT HagmnuMcu «CBETOMOPHLIA OOBLEKT» MPOMUCLIBAETCA Ha3BaHWE MPOrpaMMMPYEMOro
obbekTa;

- B OKHe cnpasa OT Haanucu «CUCTEMHbIA MAEHTUMUKaATOP» yCTaHaBMMBalOT HOMEpP KOHTponfepa And
paboTbl Ha NPOBOAHBLIX NMHMAX cBA3K (B cucteme ACY[ 1 nnn 2 B 3aBUCMMOCTM OT HOMEpa KOHTposnepa Ha
NHWK, B cUCTEMaxX MOLAEMHOM Nnepeaayn B COOTBETCTBMU C UHCTPYKLUMNEN HA JaHHYIO CUCTEMY);

- B OKHEe NoAd Haanucbld «TWUN namn/curHan» ycTaHaBnMBaeTCA TUM CBETOCWUrHanbHOW annapaTtypbl
YCTaHOBIEHHON Ha 0ObeKTe: NMaMmnoBble UMM CBETOAMOAHbIE CBETO(OPbI LUEMNYKOM JIEBOM KHOMKU MbIWKX NpwU
HaBeJEeHHOM Ha 3TO OKHO KypCOpE;

- B OKHe NoA Haanucbio «MoAernb/HanpasrneHue» ycraHaBnmBaeTCcs TN NporpaMMmMpyemMoro KoHTponnepa,
Ons Yyero HeobXxoaUMO HaxaTb CMyXeOHyH KHOMKY ¢ n3obpaxeHnem ymuctoro nucta «CosgaTe HOBbLIN MPOEKT» U
13 NOSIBMBLLIErOCH CNUcKa BbIGpaTh TUM CBOEro KOHTponnepa.

12.4.2. lNocne BBOAA AaHHLIX Ha NEPBON CTpaHMLE NepexoddT K OMUCaHUI0 CTpaHuLUbl «HanpasBreHus»
Ons yero HeobXxo4UMO HaXaTb Ha COOTBETCTBYHOLLYIO KHOMKY B CTPOKE Ha3BaHUI CTpaHul. B nosBuBLIEMCSI OKHE
pacnonaraetcs Tabnuua, B KOTOPOW MpPOM3BOAUTCSA BBOA [AaHHbIX MO HanpasneHusim. KonTponnepbl KOY-3.2
nogaepxusaloT paboTy co criegyLWmMMy BUAAMU HanpaeneHuin:

- TPAHCMOPTHOE;

- newexogHoe;

- newexogHoe murawouwiee (Npy paspelualrolemM curHane cBeTodop HaxoaMTCA B peXMME «3ereHoro
MUraHUSA»);

- CTpernka;

- MUrapoLLas cTpenka;

- TpamBan (T-06pasHbi cBeTOohOp ANs yNpaBneHus ABMKEHMEM ODLLEeCTBEHHOIO TpaHcnopTa);

- Tabno BbI3oBa newexonos (TBIT).

KonunuyecTtso HanpaBneHWin orpaHnyYeHo NnLlb Hannunem cBoboaHbLIX CUMNOBbLIX BbIXOAOB KOHTpOnepa.

Ona BBoga B Tabnuuy MCMNonb3yembliX HamnpaBNEHUM HYXHO HaxaTb Ha KHOMKYy «+» M BblbpaTb u3
MOSIBMBLLErOCs CrnMcka HeOBXOAUMbIA BUA HanpasBreHus, LWernkHyB Mo ero Has3BaHWIo CTPenkom Mblwun. Ecriv no
oWwmnbKe BbIOpPAHO He TO HamnpaBlieHWe, ero MOXHO yaanuTb, BbIAENUB LUEMYKOM «MbiM» B Tabnuue n Haxas
KHOTKY «=-».

12.4.3. B cTton6ue "BbixoAbl" NOKa3biBaeTCS MapKUPOBKa BbIXO4a Ha KNEMMHOW NaHenu KOHTponnepa, Ha
KOTOpOM OyOeT MosIBNATbLCA HanpshKeHue  Onis 3aXuraHusi namn [aHHOro LBeTa [aHHOIO HarpaBneHwus.
Hanpumep, noa kpacHbIM Kpyxkom 6yaet obosHayeHue 1kp, YTO COOTBETCTBYET MOSABNEHUIO HaMNpsiKeHust Ha
BbixoAe 1Kk (M 1kH) ANS KpacHbIX namn nepeoro HanpaeneHus. Ecnu no kakmm-nubo npuuMHam He ycTpavBaeT
pacnpefeneHve BbIXOLOB KOHTpoffepa, nNpou3BedeHHOe MporpaMMON, TO MOXHO Ha3Ha4MTb BbIXOAbl



11

HanpaBeHsIM MO CBOEMY YCMOTpPEHUIO. [Ins 3Toro HeobxoAMMO LLENKHYThL MPaBON KHOMKOW «MbIWK» MO SiYeike
Tabnuubl, cofepxallen pefakTUpyemblli CUrHam HarmpaBneHuss W U3  MOSsIBUBLLErocsl Crnvcka BblOpaThb
HeobxoauMbIA BbIXod KOHTponnepa. Boibpas «[HeT]», MOxHO BoOGLLE OTMEHUTb HasHa4yeHUs BbIXxoda CUrHany.
CnenyeT TOMbKO Y4MTbIBATb, YTO TOMbKO BbIXOAbl, OTMEYEHHbIE B CMMCKE KPAaCHbIM 3HAYKOM, MOALAEPXMUBAOT
KOHTPOSb MO TOKY, @ 3efleHbIM 3HA4YKOM - KOHTPOSb MO HanpshkeHuto. B ctonbue "koHTponb" MnokasbiBaeTcs
Hanmune (OTMEeTKa ranioykomn) UM OTCyTCTBME (MYCTOE MOJSe) KOHTPOSS HAanu4ums Toka B KOHTPONMMPYEMbIX KpacHbIX
namnax (ctonbey noOA4 KpacHbIM KPYXKOM) M HanMWuMsi HanpsbkeHUs Ha BbIXoAax 3eneHbiX faMn B
HeCaHKUMOHNPpOBaHHOe BpeMs (cTtonbew nof 3eneHbiM Kpyxkom). CHATME M yCcTaHOBKa KOHTpons byaeTt onuncaHa
Hwke. B ctonbuax Haxogsawmxcs nog LBETHOW MepernvBatoLLeiicsi MapKUPOBKOM MPOU3BOAMTCS BBOA OaHHbIX
pasrpysku nepekpecTka npu cMeHe a3 (BpemMeHa nNpoMm. TakToB).

12.4.4. Tocne BBOAA BCEX HEOOXOAUMbIX TUMOB HanpaBneHUn Ans gaHHoro ceetodopHoro obbekTa,
MOXHO NMPOM3BECTN KOPPEKTUPOBKY MO HEOBXOAMMbIM Ha OAHHOM OOBEKTE KOHTponuMpyembiM Bbixodam. Llenkas
Nno sYyermkam B CTONBLUE «KOHTPOSb» MOXHO CHWMaTb W BOCCTaHaBMNMBaTb KOHTPOMb MO AaHHOMY BbIXO4y W
AaHHoMmy HanpasrneHuto. Ctonbey BpeMeH NpoMTakTa, HaxoAaWwnness nog KBagpaTUKOM C LIBETOM nepexoga ot
3eneHoro K kpacHoOMy LBeTY, NpefHasHavYeH AN BBOAA BpeMEH nepexofa oT paspeLuatoLlero curHana ceetodopa
K 3anpeLyatoliemy, a cnegytowmin ctonbel, COOTBETCTBEHHO OT 3arnpeLyatoLlero K paspeluarowiemy. Bsoa BpemeH
NpoMTaKTa OCyLLeCTBMAETCS No npaBuny obpaTHOro oTcyeTa OT TOYKU OKOHYaHMS MPOMEXYTOUYHOrO TakTa Takum
o6pasom, 4YTo B cTONOLE NOA XEeNTbiM KBaApPaTUKOM YKa3blBAeTCs KONMYECTBO CEKYHA 4O OKOHYaHWS MPOMTaKkTa,
3a KOTOpOE [OOJPKEH MOracHyTb XENTbil cUrHam cBeTO(OPHOro HamnpaBrneHusi, Nepexofsillero OT 3eNeHoro K
KpacHomy curHany. B 90% cnyyaeB, okoHuYaHue paboTbl XenToro curHana ceetodopa coBnagaeT ¢ OKOHYaHWEM
NpoMTaKTa, YeMy COOTBETCTBYET 3anucb B 3ToM ctonbue uudpsbl 0. B ctonbue noa kBagpaTtuKOM C 3ereHbIMU
nonockamu (3efeHbli MUratLLunin) - yKkasblBaeTCsl BPEMSI OKOHYaHWS MUraHUS 3ereHOro curHana [0 OKOH4YaHuWs
npomTakTa. 310 BpeMsi 6y4eT paBHO CyMMe BpPEMEH NpebiayLLero ctondua u BpemeHu paboThbl XXenToro curHana.
Hanpumep, ecnn B nepBom cTtonbue ctout 0, a Bpemsi paboTbl XENToro curHana paBHO 3 ceK., TO B AaHHOM
ctonbue byaet ctoaTb undpa 3. B ctonbue nog 3eneHbIM KBagpaTUKOM YKa3biBaeTCA BPEMSA OKOHYaHMs paboThbl
3eneHoro curHana csetodopa A0 OKOHYaHWSI MPOMTAKTa, KOTOPOE PaBHAETCS CYMMe BPEMEH ABYX NpeablayLinx
CcTONOLOB 1 BpeMeHN paboTbl 3eneHoro muranuns. Ecnv Bpemsi paboTtbl 3eneHoro muraHvs Ha Bawem obbekTe
cocTaBnseT 4 cekyHAbl, TO B AaHHOW rpadhe AormkHa cTosaTb undpa 7. B npaBom ctonbue, nog KpacHO-KenTbim
KBagpaTUKOM YCTaHaBNMBaEeTCH BpeMsi OOHOBPEMEHHOW paboTbl KpacHOro M XemnToro CUrHamnoB npu nepexone
OAHHOTrO HanpaBsreHWUs C KPacHOro Ha 3eneHbi curHan. Takum obpasom, ecnim B 3TOT cTonbel, NocTaBuTb LMdpY
0, To cBeTohOp [AHHOrO HanpaBneHus OygeT nepeknoyaTbCs C KPacHOro Ha 3erieHbll curHam B MOMEHT
OKOH4YaHus npomTakTa 6e3 KpacHo-xenToro curHana. Ecnu, Hanpumep, yctaHoBuUTb LUndpy 3, To Ha cBeTodope 3a
TPU CEKyHAbl OO OKOHYaHWs nNpoMTakTa OyaeT OAHOBPEMEHHOE CBEYEHME KPACHOro W XemnToro curHanos. [log
cTonbuom ¢ 3enéHbiM KBagpaTUKOM YCTaHaBMMBAETCS BPEMsi MOSIBNEHUsI paspeluarowero (3enéHoro) curHana
cBeTodopa 40 OKOHYaHUSA NPOMEXYTOYHOrO TaKTa.

12.4.5. Mocne BBOOa BCEX AaHHbIX B AaHHOW Tabnuue HeobxoaMMO NepenTu K crenylowen crpaHule
nporpaMmbl nog HassaHneM "dasbl”, LWenKHYB MO APMibl4KYy C COOTBETCTBYIOLMM Ha3BaHWEM B KOMaHAHOW CTPOKe
okHa nporpammbl. KoHTponnepsbl KOY no3sonstoT HasHaumTb 4o 12 das aAsmxkeHusa B uukne (Bknwoyasa TBIT). Kak
MUHVMMYM, AOMxHa OblTb onpegeneHa xoTs 6bl ogHa dasa. Onsa kaxgon ¢asbl HasHayaeTcs Mopsaok paboThl
HanpasreHni n Tmin - MMHUManeHoe Bpems paboTbl asbl. YTobbl 406aBWTL B Tabnuuy HOBYHO asy, LLEeNKHUTE
Ha dase, HaxoOdWencs B MECTe BCTaBKM U HAXMUTE KHOMKY «+». AHANOrMYHO MpU HaXaTUU KHOMKM «-»
yaansieTcs BblgeneHHas dasa. CocTosHus HanpaBneHun B hase (paspelleHHOoe —3enéHoe unu 3anpeLyeHHoe —
KpacHOe) yCTaHaBMMBAKTCH LLIEMYKOM «MbILUM» Ha SYelike COOTBETCTBYHIOLLEro HanpaBfeHns B peaakTupyeMon
Gaze. [anee ycTaHaBnuMBalTCSA MWHUMAanbHblE BO3MOXHble BpemeHa paboTbl ¢dasbl — Tmin, gns 4ero
HeobXoOMMO LWENKHYTb Ha s4vernke «Tmin» pepakTupyemon asbl U BBECTU B MOSIBUBLUEMCS peaakTope
HeobxooMMoe 3HayeHue. YUYTUTe, YTO HEBO3MOXHO BBECTM 3HauyeHue, Oornbluee ANUTENbHOCTU AaHHOW a3kl B
nobom u3 pabounmx uuknos. [Ong peanusaummM MexaHu3mMa npornycka MnewwexonoB Mo BbI30BY, BO3MOXHO,
nporpaMMmpoBaHue creunanbHblx ¢a3 TBI1. Ona atoro Heobxoaumo HaxaTtb kHonky «Moapepxkka TBIM»,
YCTaHOBUTb XapaKTEPUCTUKM LOMONHUTENbHbIX a3 TBI1, 3atemM BepHYTbCA Ha CTpaHULy peaakTMpOoBaHUs
CBOWICTB HanpasneHWn N yCTaHOBUTb Heobxoaumble cBOMCTBa HanpasneHus TBI. Tonbko nocrne 3Toro MOXHO
Ha3HaunTb BbIXOAbl KOHTponnepa And yctponctsa TBI: «kenTbli» curHan cooTBeTCTBYeT curHany «Kgutey,
«3eneHbiny - curHany «gute». CurHan «Maunte» TBIN Bcerga BkntovaeTca B nepson dase TBIM un ropuT 0o KoHua
uukna, curHan «XKgute» BKMOYaeTCs Npu HaxaTun KHOMKW BbI30BA M rOpUT 40 BKMYeHUs curHana «gutex. Mpu
paboTte ¢ rpomkorosopsawmum yctponctsom TBI1 nponssogctBa OOO «KomcurHan» UCnonb3yeTcs TONbKO OAMH
BbIXO4, ANS Bbl4a4M roniocoBOro coobuieHus «kaute». Ecnv MexaHuam nponycka newwexonoB Mo Bbi3OBY
peanusyetca 6e3 yctpowctBa TBI1, To Bbixogbl TBIl HasHayaTe He Hapo. Jlorvka paboTbl nporpammbl
KOHTponnepa npu paboTe C BbI3bIBHLIM HanpasneHnem crnegywoouwas. B pexume otcytcTBus BbizoBa oT TBIT,
KOHTponnep paboTaeT No TakTam, HaXoOALWMMCS Mo CTONOLOM «Uukn pabounii», Npu 3TOM Nepexof ¢ nocneaHen
asbl B paboyem UMKe NepBylo NPOMCXOAUT MO cneayoLlemMy 3a Hell MpoMexXyTodHoMYy TakTy. [locne HaxaTtus



12

Ha KHoMky BbizoBa TBI1, Ha 3anporpaMMMpoBaHHOM MO CUTHaM «KOUTE» BbIXOAE MOSIBSIETCS HanpshkeHwe Ans
namnbl TBIM "Kaoute" (KOTOpyld MOXHO M He MOoAKMyaTth), KOHTpPOMNnep npoBepsieT, oTpaboTtanoce nu
MUHMManbHoe Bpemsi dhasbl, BO BpeMsi KOTOPOW MpuLlen 3anpoc OT kHomnku TBI1, u ecnu ga, To NpoBOAWT
oTpaboTKy npoMTakTa (ecrnv Heobxooumo), a 3aTeM MepexoauT K OTpaboTke nocrnefoBaTenbHOCTU as,
yKasaHHbIX B cTonbue «uunkn TBIM», ogHOBpPEMEHHO C 3TUM MofaBas HanpsbkeHne anst namnel "Ugute". Mpu aTOM
nepexoa c nocrneaHen gasbl pabodyero Lmkna Ha a3y umkna TBI 6ygeT npomcxoantb N0 NPOMEXYTOYHOMY TaKTy
0603Ha4YeHHOMY nepea 3ToW Bbi3biBHOW (ha3on. 1o OkOH4YaHUM OTPabOTKM YKa3aHHOW MNOCrefoBaTEeNbHOCTH
KOHTpOnnep BO3BpalwaeTcs K nepBouM ase pabouyero uukna. YacTHbIM criyyaem SBRsieTCA  Cambln
pacnpoCTpaHeHHbIA cryyal obbekTa, KOTOpbii paboTaeT MOCTOSAHHO MO OA4HOMY (MnM OBYM) TPaHCMOPTHOMY
HanpasneHuto, a nocne 3anpoca TBI nepexoauT Ha paboTy No newwexogHOMY HanpaBneHWI0 Ha onpeaerneHHoe
Bpemsl, NMOoCne Yero BHOBb BCTAeT Ha npeablayllee coctosiHve. [ns yao6cTea nonb3oBaTens npeaycMoOTpeHo 2
pexvma oTobpaxeHus ¢as. 1o ymonyaHuio NpoOMTaKTbl MOKa3bIBAOTCA CBEPHYTbIMU, yKa3biBaeTCA Nulb obLas
ONUTENbHOCTL NpomTakTa. Ecnv HaxaTb KHOMKy «Pa3BepHYTb MPOMTaKTbI», TO MPOMTaKTbl GyayT MnokasaHbl
nogpo6Ho.

3amblkaHne koHTaktoB TBI1 npu oTkniodeHHon noggepxke TBIT BbI30BET YCKOPEHHbLIN Nepexoa
KoHTpornnepa B a3y 1 ¢ oTpaboTkon MUHUManNsHOro BpemeHu as Tmin. Ecnu koHTponnep Haxoawnca B dase 1,
BpeMsi pasbl 1 OyaeT yBenu4yeHo.

12.4.6. [lanee nepexogaT Kk cTpaHuue «Paboume UMKNbI», B KOTOPON ONpenensitoTcs BCE BO3MOXHblE
UMKnbl paboTbl CBETOOPHOrO 0O6bEKTa AN pas3nMYHbIX YCNOBUIA ABUXEHUS (B 3aBUCMMOCTb OT BPEMEHU CYTOK U
OHS Hegenun) no cBeToOpHOMY OBBLEKTY M NO3BOMAIT ONpeAenuTb PasfuyHble NPOAOIPKUTENBHOCTU a3 Ans
KaXk4oro LMKna B 3aBUCUMOCTM OT 3TUX YCINOBUI. Tak xe onpefeneHsl 2 cTaHaapTHbIx pabounx uyukna - OC (Bce
curHanbl oTkrodeHsl) n XXM («kentoe muraHme»). Konnyectso Mcnonb3yemblix paboumnx LUKIOB orpaHuynBaeTcs
TONbKO OOCTYMHbIM 06bEMOM (hn3LL-NamMAT KOHTponnepa. [ns co3gaHus HoBoro paboyero uumkna Heobxogumo
HaXkaTb Ha KHOMKY «+», HOBbIV LUKk 6yaeT AobaBneH B KOHeL, Tabnuubl. AHANOrMYHO HaxaTune KHOMKM «-» yaanseT
BblAENEHHbIV UMK (ecnu paHee 3aBeAeHHbIN 34eChb LMK OyaeT BBeAEH XOTA Obl B OOHOW ANPEKTUBE CYTOYHOIO
nnaHa, To yaanuTb ero 3aecb OyaeT Henb3s - HeOOXOAMMO CHavarna BbIBECTU €ro M3 CYyTOYHOro nnaHa a 3atem
yaanuTtb 3gecb). [Ina ygobcTBa kaxgomy LMKMY MOXHO MPUCBOMTH OCMbICIIEHHOE HauMeHOBaHWe (Hanpumep,
«Pabounin geHb», «YTpo 7-9» nnun «BbixogHOM AeHb»). [pOoCTO WEenkKHUTE No s4elrike ¢ HaMMEHOBAHMEM LMKNa n
BBEAMTE HeoOXoauMbI TeKCT. OnuTenbHOCTb a3 B LMKIE YCTaHaBNMBAETCA TakMM e obpasom, kak n Tmin Ha
CTpaHuue CBOWCTB a3, T.e. HEOBXOOUMO LUEMNKHYTb MO SYErKe U BBECTU 3HayYeHMe B NOSBMBLLMICH pedakTop.
OnuTtenbHocTb hasbl B LMKINE HE MOXET ObITb MeHbLUe, YeM Tmin ans gaHHoN dasbl.

12.4.7. CyTOuYHbIE MnaHbl ONPeAensoT anroputM paboTbl KOHTPONNepa B 3aBUCUMOCTM OT BPEMEHU CYTOK.
CyTOYHBIA NnaH MOXeT copepXaTb OOWH WM HECKOSIbKO OonpefenéHHbIX pabounmx UMKIOB M CTaHOapTHble
uunknbl(«XKM», «OC»). MOXHO onpedenutb HECKOIbKO CYTOYHbIX MIIaHOB AN pasHbiX gHen Hepgenu. [Ons
nepexofa Ha 3Ty CTPaHULY HaXMUTE KHOMKY C Hagnucbio C COOTBETCTBYHLWEN Haanucbio. CNMCOK CyTOYHbIX
nnaHoB NMpeAcTaBrneH B BuAe OBYXYPOBHEBOW Tabnuvupl. Ecnv BbiAenUTb LWENYKOM «MbILWMY CYTOYHbINA NNaH, To
HaxaTne KHOMKM «+» fobasnseT B KOHel Tabnuubl HOBbIN CYTOMHbIA MMaH, @ HaxaTue KHOMKU «=» yaanseT
BblENEHHbIA CYTOYHbLIA MNNaH (ecrnu CyTOYHbIA MfaH MCMNosb3yeTcsl B HeAenbHOM MfaHe, TO ero ypaneHue
HEBO3MOXHO). Kak MUHUMYM [OMmKeH ObITb onpeaeneH XoTst 6bl OAMH CYyTOYHBIN MaH. Ecnu WwenkHyTe No 3Ha4Ky B
BMOE ManeHbKOro YepHOro TPeyrofibHWka, TO CTpoka MnnaHa passBepHeTcs, M OyayT nokasaHbl OUPEKTMBBI
CYTOYHOro nraHa. MoXHO BblAENUTb CTPOKY AMPEKTMBbI U HaXXaTUEM KHOMKM «+» BCTaBWUTb MOCIE HEE HOBYHO
anpexTuBy (ecnu Bpemsa Hayana AevcTBuS Cneaylollen AMPeKTMBbl OTNNYaeTcs OT BpeMeHU Havarna BblaeneHHON
MeHee YeM Ha 2 MUHYTbI, TO BCTaBKa HEBO3MOXHA) UMK, HaXaB KHOMKY «-» YAanuTb BblgeNeHHyo ampekTuay. Ons
KaXK4OW OUPEKTMBBI HY>XHO YCTaHOBUTb BpeEMS Havarna ee AeWCTBUSA (3TO BpeMs AOMKHO ObiTb Bonblue BpemeHu
Havana npegblaywien OUPEeKTMBbl U MEHbLUe - criegylowen) n pabounin umkn (M3 paHee onpenernieHHbIX Wnm
CTaHZapTHbIX). [upekTuBa OeNCTBYeT OO Hayana OeNCTBUS crnefylolen no BpeMeHW AMpeKTuBbl. B cyTouHoM
nnaHe AormkHa 6bITb onpegeneHa xota 6bl ogHa aupekTea. MOXHO 3aBeCTU CBOM OCMbICIIEHHbIE HAMMEHOBaHMWS
CYTOYHbIM NnaHam (« paboyero gHs», «NATHULAY», «BOCKPECEeHbe» U T.4.).

12.4.8. AHanorn4yHbiM o6pa3oM 3anoNHAETCS CTpaHWULA «HeAesbHbIA MnaH», B KOTOPOM onpeaensieTcs
anroputM paboTbl KOHTpornnepa Mo AHAM Hedenwu. [Ona Kaxgoro AHA Hedenu MOXHO onpefenutb AUMPEKTUBY
HeZenbHOro NnaHa, yKkasbiBatoLLy, KaKOW CYyTOYHBIN NMaH AOIMKEH BbIMOMHATLCS B 3TOT AeHb Heaenu. [upekTuea
HeJenbHOro nnaHa AencTBYeT A0 Havana AenCTBUS criedylolen no BpeMeHu aupekTuBbl. B HacTosiwee Bpems
KoHTponnepbl KOY noanepxuBatoT paboTy TOMbKO C OOHMM HedenbHbIM nnaHoM. PaboTa ¢ HeaenbHbIM NaHoM
O4eHb Noxoxa Ha paboTy C CyTOYHbIMU NfiaHamMu, 3a UCKIIYEHEM TOro, YTO MOXHO pefakTMpoBaTh AeHb Heaenu
Havyana gencTBus U Ha3HavyaTb CYTOYHbIE MaHbl U3 paHee onpeaeneHHbIX.

12.4.9. lNocne onucaHHbIX LaroB NPOMAUTECHL NO BCEM CTpaHMLaMm MporpaMmbl M NPOBEPbTE, HET N
OLINGBOK.

12.5. CoxpaHeHue u 3arpyska npoekra
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[lna coxpaHeHus npoekTa BOCMNOMb3yWTECh KHOMKOW ¢ n3obpaxeHnem aucketbl «CoxpaHuUTb MPOEKT» nnu
KHOMKOWM C n3obpaxeHnem OUCKETbI U BOMPOCUTENBHOIO 3Haka «COXpaHWTb MPOEKT Kak ...». Baw dann nonyuut
pacwupeHue «KDU». B panbHenwem Bbl cMoOxeTe 3arpysuTb ero Ans npocMoTpa Unn pegakTMpoBaHUs — KHOMKa
¢ n3obpaxeHuem nankm «OTKPbITb NPOEKT».

BHVMAHWE! ®ann npoekTta He nognexuT 3anucy Bo Flash-namate koHTponnepa KOY-3.2.

12.6. 3anucb nporpammsl B KOHTpoOsnep

lMocne npoBegeHust NOArOTOBKM K 3amnmMcy MporpaMMbl B KOHTPOMNEep, ONUCaHHOWM Bbllwe, ybeoutech B
Hanuumm pxamnepa XP1 Ha nnaTte koHTponnepa (npunoxeHuwe 5). Bknwounte nuTaHue KOHTponnepa u
nepeBeguTe €ro B PEXMM XENToro MuraHust Tymbnepom Ha naHenu (Tymbnep BBepx). KoHTponnep rotoB k
nporpammupoBaHuntio. Ecnu Bel yBepeHbl, 4To nporpaMMHas KoHurypaumsa cdopMmpoBaHa npaBuibHO, TO MOXHO
Npou3BOaAUTbL 3anucb BO PnaW-namsite KOHTpornepa. MNMpocTo HaXMUTe KHOMKY C M3006pakeHMeM MUKPOCXEMbI
«Mepesanucatb pNaLw-NamaTe KOHTpoONepay, BbibepuTe NyHKT MEHIO COBMNaaaroLuii C TUNOM NporpaMmmMupyemoro
KOHTpomnnepa v cnegynWTte nosBMBLUMMCSH YykasaHuam. Homep COM-nopTa Ha 9kpaHe AOrfmkeH coBnajaTb C
HOMEpPOM MnopTa, K KOTOPOMY noakntoveH kabenb. Mo OKOHYaHWM MporpamMmMuMpoBaHusa yaanute mxamnep XP1.
Mocne 3anucu HacToATENBHO pekoMeHayeTCa NPoTeCcTUpPoBaTh paboTy KOHTponnepa Ha CTeHae.

12.7. 3anuck B havin ansa nocneayowlen paboTsl C BHELIHUM NporpamMmmMaTopoMm

Ecnu no kaknm-To npuymMHam Heobxoaumo BOCMOMb30BATbLCA BHELLHWM MPOrpaMMaTopoM, TO cOXpaHuTe
paboty B dann. [Ana atoro Heob6xo4MMO HaxaTb KHOMKY C usobpaxeHueM MuKpocxembl «llepesanucatb nalu-
namsaTb KOHTponnepa». B nosiemBwemcs okHe Bbibepute «CoxpaHuTb B chain ...», BBeAUTe Ha3BaHue carnna n
yKakute nyTb coxpaHenus. Mpowmska 6yaeTt coxpaHeHa B hann ¢ pacwmpeHuem «KO0». Obpatute BHUMaHue, 4To
3TOT hann NOTOM He MOXeT BbITb 3arpyxeH B nporpammy KDU-3 — 310 He chan npoekta «KDU».

13. PABOTA C MyJNbTOM ONATHOCTUKW.

13.1. B npouecce paboTbl KOHTponnepa OyayT BO3HMKATbL CUMTyauuu, Npu KOTopbix Oyaetr Heobxoanmo
BMeLLaTeNbCTBO ONepaTMBHOIO nepcoHana. B aaHHom pasgene onucbiBaeTcsa paboTa nonb3oBaTens ¢ nynbTom
AunarHoctuku MO-1 npy CcTbiKOBKE ero ¢ KOHTponnepom. [Ans COBMECTUMOCTU paHee BbiNyLEeHHbIX NyfbTOB C
KoHTpornnepamn cepum KOY-3 Heobxogmmo o6HOBUTL npowwmBky nynbta. COBMECTMMOCTb C paHee
BbIMYLLEHHbLIMW KOHTPOIIepaMun He HapyllaeTcs. Pann NpoLLIMBKU BXOOUT B KOMMIIEKT MOCTaBKW.

13.2. TlynbT AnarHocTukn npeacTtaBnsieT cobor nepeHoCHOW npubop, UMEKLINA Ha NULIEBON CTOPOHE
YyeTbipexpaspagHbIi XUOKOKPUCTaNIMYECKUin Aucnnen, npeaHasHayeHHbln Ans oTobpaxeHns 3HaKo-4MCrioBON
MHdOPMaLMK, BOCEMb CBETOAMOOHBLIX WMHAMKATOPOB Ansl 0TOOpaXeHust Tvna BbIBOAMMOW MHoOpMaumu, 1 Tpu
yrnpaensooLwme KHOMNKWN, npeaHasHavyeHHble Ans Bbibopa Tuna BbIBOAUMOWN MHOpMaUMM Ha Aucnnen "pexum”,
M3MEeHeHMs 3Ha4vyeHusa nepebix ABYX 3HakoB Ha gucnnee "00:" n BTOpbIX ABYX 3HakoB ":00". BblHeCeHHbIV Ha
yanuHsoLwem kabene pasbeM CryXuT AN NOAKMYEHUs NynbTa K KOHTponnepy.

13.3. Tekywee Bpemsa. [lpu nogknoyeHun nynbta K pasbemy X14 paboTatowero KoHTponnepa,
pacnonoXeHHOro Ha NUUEBON CTOPOHE MaHerm MOHTaXHOW, cnycTs 3-4 CeK Ha XXMAKOKPUCTannmyeckom gucnree
OOMKHO NoKasblBaTbCA TEKyLLlee BPEMS, OTCYUNTLIBAEMOE B JAaHHOE BPEMS BHYTPEHHUM TaMepoM KOHTponnepa,
a Ha naHenu nynbTa [OJDKEH 3aropeTbCcs cBeToauon "Tekylulee Bpemsi”. B aToM pexvme npousBoguTcs
npaBunbHas yCTaHOBKA TEKyLLLEero BpeMeHn nytem Haxatusi kHonok "00:" n ":00".

13.4. OeHb Hemenwu. [py OOHOKPATHOM HaXaTuM KHOMKM "pexum" Ha naHenu [JOSbKeH 3aropeTtbes
ceeToano "OeHb Hedenu', a Ha UHAMKaToOpe BbLICBETUTCH LMdpa, COOTBETCTBYOLAs 3aToMy AHK. [pu aTtom
3HayeHne 0 cooTBeTCTBYeT MNoHedenbHuKy, 1 - BTOpHMKY M T.4. Haxatuem kHonku ":00" yctaHaBnuBaetcd
NnpaBUMbHOE 3HAYEHNE.

13.5. TecTtoBbIN pexnMm. Crieayowias no3nunst ABNAETCs TECTOBLIM PEXMMOM W MO3BONSET, Hanpuvep,
NpoBeCTU NpoBepKy paboTocnocobHOCTU BCEX BbLIXOAOB KOHTpomnsfepa B ycrnoBusx nabopartopuu. [ns aToro
Heobxoaumo nepesecT Tymbriep "KM" B BepxHee nonoxeHue, yctaHoBUTb kHomnkow "00:" 3HavyeHne Ha Tabno
"02" n nocne npekpaLleHns XenToro MmraHusa Haxatmem kHonku ":00" 6yayT nooyepeaHO BKNOYATLCHA KaHasbl B
cnegytowem nopsagke: 1k, 1,13, 2k, 2Xx, 23, U 7.4.

Ecnn yctaHoBuTtb kHomkowm "00:" kog "03",T0 gaHHasi npoBepka OyaoeT Npou3BOAMTLCA C KOHTPONEM
NPOTEKAHWS1 TOKA MO KpacHbIM NlamnaM U HanuMumsi HECaHKLMOHMPOBAHHOIO HaMPsPKEHUS Ha 3eneHbIX BbIXogax.
[nsa BbIxoga MX TECTOBOrO peXuMa UM BOCCTAHOBIEHUSI (DYHKLMM KHOMKU “pexum” kHonkor “00:” HeobGxogumo
ycTaHoBuUTb kog “00”.

Kog “01”, yctaHoBneHHbl kHonkon “00:” mo3BondeT BOWTM B pexum pyvHoro BeBoda ¢hasbl. Haxatue
kHorkn “:00” nepebupaeT no KonbLy BCE MMEIOLLMECA B KOH(pMrypaumm nepekpectka asbl. [Ana noaTeepxaeHns
BKIIOYEHNA BblOpaHHOW hasbl HaxmMuTe KHOMKY “pexum’. (PYHKUMSA KHOMKM “pexum” uaMeHunace). Ecnu
BBeAeHHasa pas3a oTnuyaeTcd OT TeKylleW, nepexon Ha Hee OyAeT BbINOMHEH 4epe3 BCe Monarawlimecs
MUHVMMarnbHbIE BpeMeHa a3 1 NpoMTaKTbl. ATO No3sonseT ucnons3osaTthb -1 B ka4ecTBe BbIHOCHOMO NynbTa



14

ynpasneHus. BeinTn u3 pexuma pyyHoro sBeoga asbl MoxxHO BBoAoM koda “00” nnu nepeknioveHunem tTymbnepa
«KM» B HWXHEEe NonoxeHue.

Kog “04”, yctaHoBneHHbin kHorkow “00:” nepeBOAWUT KOHTPOMNEp B PEXMM MPOBEPKU OpraHv3auuun
nepekpecTka Ha cteHae. B HeM He BbIMONHAETCA NMpoBepKa NPOTEKaHUsl TOKa MO KPacHbIM NamnamM U Hanmuus
HECaHKLMOHMPOBAHHOIO HaMpsKeHUs1 Ha 3eneHbix Boixogax. KHonkon “:00”, kak n B TECTOBOM pexume 1, MOXHO
no konbuy BbIGpaTb HOMep dasbl, a KHOMKOW “pexum” nepeBecTM KoHTponnep B 3Ty dasy. [lepexon
BbINOSTHAETCA Yepe3 Bce nonarawowmecs dasbl U NnpoMTakTbl. C 3TOr0 MOMEHTa KOHTPOMnep OkasblBaeTCH B
pexume py4Horo Beoga dasbl (HO 6€3 KOHTPONSA KpaCHbIX U 3eMeHbIX HanpaBreHni).

13.6. Bpemsa, aeHb aBapuu, Koa n HanpasneHue. [o3vunn "Bpemsa asap”, "AeHb asap”, u "kog n Hanp"
NCMNOMb3YKTCA AN CHATUA MHopMaumMM O NpuyMHe nepexoda KOHTpomnnepa B OTKMYEHHOE COCTOSHUE MIu
XXenToe MuraHuve.

B pexume "kog n Hanp" B nepBbix ABYX undpax OyoeT ykasaH KO4 aBapUHOIO MNepeKITYeHus
KOHTponnepa, npun 3ToM:

- kog 88 cCOOTBETCTBYyeT OTKIIOYEHMIO KOHTpOmnnepa Wu3-3a NOBpexXAeHUA AaHHbIX O KOoHdurypauum
nepekpecTka B Mukpocxeme Flash-namaTtn (Homep Tekywen gasbi 0);

- ko AA cOOTBETCTBYET OTKIHOUYEHUIO KOHTPOSepa No NpUYnHE KOPOTKOTO 3aMbIKaHWsi UK neperpyske
BbIXOAHbIX Lenemn,

- ko BB - oTkntoueHne KoHTpornnepa npy HeCaHKUMOHMPOBAHHOM MOSIBIIEHUN HaMpshKEHUS Ha BbIXoAe
3eneHbIX namm,

- ko BD — npu oTkase JaTYMKOB KOHTPOMS 3efeHbIX Namn Unu noBpexaeHun cumuctopa (OTCyTCTBuE
HanpsHKeHWs1 NPY BKITKOYEHHON 3ereHol namne),

- kog CC - nepexo KOHTpoONrepa B XenToe MuraHvue npu neperopaHnm KOHTPONMpyeMbIX KpacHbIX nam,

- kog CD — npu oTkase AaTyMKOB KOHTPOMS KpaCHbLIX Namn Unm npu noBpexaeHun cumucTopa (namna
BbIKMOYEHA, a TOK ocTancsl). B nocnegHux yeTbipex cnydasx Ha Opyrux AByX uudpax gucnnesi OyaeT ykasaH
HOMep HanpasreHus, BbiI3BaBLLErO AaHHOe COCTOsIHME.

He coxpaHstoTcst 4O BMellaTenbCcTBa oneparopa cneayoLme koabl owmnbok:

- koa 99 — OTKMYEHME KOHTpOMsepa M3-3a cbosi CTOPOXKEBOro Tanmepa,

- kog EE — nepexopg kKoHTponnepa B aHeprocbeperaroLmin pexmm ms-3a cbost (OTKMYeH s ) CeTH.

Kog DD 3ape3epBupoBaH Ansi OLUMOKN CBSA3M Kackagnpyemblix KOHTPOnepoB. Ymcno nocne koga — Homep
KOHTPOINepa, C KOTOpbIM NoTepsHa cBa3b (1 — BegyLwmn, 2 - BeAOMbIN).

B npunoxexun 10 npuBedeH pekoMmeHayeMbli NopsaaoK MOMCKa HENCIPaBHOCTEN.

13.7. B pexume "Bpemsi aBap" Ha gucnnee OyaeT ykasaHO BPeEMS NEPEKNOYEHNA KOHTPOMNepa, B pexnve
"OeHb aBap"- eHb HeJenun, KOTOpbIN 3TO NepekntoveHne npounsoLwso. B neBom 3HakomecTe CTpoku “aeHb aBap”
BbIBOAMTCHA MHpOPMaLMSA O TOKe ANA nepeaayn B LEHTP.

13.8. Ecnu KoHTpomnnep Haxoautcs B TECTOBOM pexume, ko pexuma «02» unu «03», B nesom
3HaKOMEeCTe CTPOKWU «[eHb aBapumy» OyaeT TOK Tekyllero kaHamna. Haxatune kHornku “00:” npvBegdeT Kk 3amnycky
npouenypbl KannbpoBkM (3aHeCeHMs B MamsATb BbIXOAHbIX TOKOB BCEX KaHaroB), €Cnu 3TOT Pexum
nogaepXxuBaeT KoHTponnep. Ha ato Bpems 6yaeT nHamumnpoBatbest «d0».

13.9. Bpemsi u Homep ¢pa3bl. B nocnegHen ctpoke uHaMumMpyeTcsi Bpems paboTbl KOHTponnepa B
TekyLlen pase 1 ycrnoBHbI HOMep dasbl. Bpemsa nHanumnpyetca B cekyHgax, ot 0 go 99. B ananasone 100...255
CeKyH Ha uHaukatop 6yaeT BbiBOAUTbCS uncrno «99». 3atem HavHeTcst otcyeT ¢ 0. Bpems cnoxHoro npomrakra
oToOpaXkaeTcs No TakTam, OTCYET B KaXOOM TakTe C Hyns. YCRoBHbIA HOMep ¢dasbl MMeeeT 3HadeHne oT 1 oo
15: 1...12 — Homep ha3sbl B cooTBETCTBMM C Ballen koHdurypaumen nepekpectka; 13 — npomTtakT; 14 — xxentoe
MuraHue; 15 — OoTKMYEHHOE COCTOSIHNE.



