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1. BBEOEHVE.

1.1. Hactoswee TtexHunyeckoe onucaHune KC54.05.000 TO npegHasHayeHO ANA M3y4YeHWs KOHTponsepa
JopoxHoro yHusepcanoHoro KOY-3.2M TY 4218-002-47661447-03 (B panbHeunwem "KoHTponnep" wunm
"YCTPOWCTBO") U COOAEPXUT ONUCaAHNE ero yCTPONCTBa, NpvHUMNa AEeNCTBUS U Apyrne cBeaeHuns, Heobxogmmble
NS ero npaBUNbHOM 3KCMnyaTaunn.

2. HASHAYEHME.

2.1. Kontponnep KOY-3.2M npegHasHayeH ANsl NEpPEeKioYeHMs1 CUrHanoB CBETO(OPOB M CUMBOJIOB
ynpaensieMbIX MHOrOMO3MLMNOHHbIX 3HAKOB U yKasaTenen CKOPOCTU Ha NoKarbHOM NepekpecTke.

2.2. YcnoBusa akcnnyartauuu:

2.2.1. Pexxum paboTbl HenpepbIBHLIN.

2.2.2. Pabo4yumn gnanasoH TemnepaTypbl OKpyxatowen cpeapl ot -40 rpag go +60 rpag.

2.2.3. OTHOCUTENbHasA BRaxHoCTb Bo3ayxa Ao 95% npu Temnepatype +30 rpag 6e3 KoHaeHcaumn
Bnaru.

2.2.4. ATmocepHoe gasnenune ot 460 go 780 Mm.pT.CT.

2.2.5. AMnnuTyga BuGpaunoHHoOW Harpysku He 6onee 0,1 mm B AnanasoHe yacTtoT oT 5 'y go 25 Iy,

2.2.6. Pabounii AnanasoH HanpskeHUs NMTaHnsa ceTn nepemMeHHoro Toka oT 185 B no 242 B ¢
yactotom oT 49 'y go 51 Iu.

3. TEXHMYECKME [OAHHbIE.

3.1.  KoHTponnep obecneunBaeT peanusaumio NOOON  CXeMbl  OpraHu3auum  OBWXKEHWS,
COOTBETCTBYIOLLEN MpaBuiaM AOPOXHOIO OBWXKEHUS MPW WCMOMb30BaHWM JTaMMOBbIX WNW CBETOAMOAHbIX
cBeTohOpOB NyTEM NPOrPaAMMMPOBAHUS BCTPOEHHON (ONIaLL-NaMATK.

3.2. KoHTponnep ocyLlecTBnAeT NepeknioyeHme TakToB No 3anoXeHHbIM B ero naw-namaTts paboymm
nnaHam.

3.3. KoHTpomnnep ocCywecTBnsieT OTCYeT TeKyllero BpPeMeHM, [AaTtbl, AHA Hegenu wu roga no
BCTPOEHHOMY TalMepy C MakCUMarbHOW CyTOYHOM MOrpeLlHOCTbI0 B aBTOHOMHOM pexunme He Gonee 5 cek.
Mpn nponagaHMm CETEBOrO0 MNUTAHWS BHYTPEHHWA TanWMmep MOLKIIOYAETCA K BCTPOEHHOMY WCTOYHUKY
aBTOHOMHOrO NUTaHWsi, obecnednBatoLLEMY €ro X0 B TeYeHue 3-x neT.

3.4. KoHTtponnep obecnedvMBaeT BO3MOXHOCTb MEPEKMOYEHMS NporpamMmm paboTbl MO CYTOYHbIM U
HeZdenbHbIM rpadukam.

3.5. KoHTponnep obecneumBaeT nogknovyeHne OgHOM rpynnbl Tabno Bbi3biBHOrO newexogos (TBI) TY
25-15.962-79 nnn aHanorM4Horo emy npv MakCUmarnbHOW ANMHE NMHMK CBA3W ¢ HUM He Gonee 100 m (c
noaaep>Kkom obpaTtHOro otcyeTa BpeEMEHN).

3.6. KoHTponnep obecneumBaeT pyyHOE MEPEKIOYEHNE KOHTponnepa C pexuma paboTel no
BHYTPEHHEN NporpamMmme B PEXUM XKENTOro MUraHusl.

3.7. KoHTponnep obecnedvBaeT nogkntdeHne n paboTy C  yAaneHHbIM YMNpaBnsioWmMM YCTPONCTBOM,
paboTalpLiero Cc nNpOTOKONIOM CUCTEMbI  KOOPAWHMpOBaHHOro ynpaenenuss ACY[ paspabotkn HI1O
"AsTomaTuka-[1" r. Omck. NoakntoueHne obecnevmBaeTcs No NPOBOLHON NIMHWMM CBA3M C NapameTpamMm He Xyxe
crneaylLwmx:

- conpoTtueneHue He 6onee 190 Om / Kw;

- eMKoCTb He 6onee 0,04 Mk® / km.

3.8. KoHTponnep obecneumBaeT nogkroyeHne n paboTy C  yOaneHHbIM ynpaBfsiiowuM YCTPOWCTBOM,
paboTatollero ¢ MPOTOKONIOM TpPyMnoM CBA3W CUCTEMbI KOOpPAMHMpOBaAHHOrO ynpasneHns ACY[O[O-KC
pa3pabotkn OO0 «KomcurHan» r. EkatepuHbypr. MNogknioveHmne obecneymBaeTcsa no NpoBOAHOW JIMHUKN CBSI3U
yOaneHHoro yctponcrasa c rpynnou koHtponnepos KAY-3.1M, KOY-3.2M wnu KOY-3.3M, ¢ napametpamu He
Xy>Ke cnegyoLumx:

- conpoTmeneHme nuHumn He 6onee 2000 Owm.,

- @MKOCTb NHUKN He bonee 0,1 MKD.,

a Takke 4vepes3 pagmomogembl PM 02, PM 03, PM 04, PM 05, PM 06 unn GSM-mogem npou3BoacTBa
00O «KomcurHany r. EkatepuHOypr.

3.9. KoHTponnep obecneuvvBaeT NOAKMIOYEHNE BBIHOCHOTO NynbTa ynpasnenus BITY-1 npoussBogcTtea
OO0 "KomcurHan", obecneunBatoLLmMin pyyHOE MEpeKIioveHne vepeayowmxcs ¢as cBeTodopHoro obbekta
npw yganeHun oT KOHTposnnepa He 6onee 25 wm.

3.10. KoHTponnep obecneumBaeT nogknioveHne nynbta gnarHoctuku MO-2 onsa BbiBoga criegyowen
cnyxebHon nHpopmaummn:

- TEKYLLLEro BpeMeH!;

- TEKyLLen gatol;

- TEKYLLIEro OHS Heaenw;



- TeKyLLlero roaa;

- HoMepa oTpabaTbiBaeMOoWn OCHOBHOM dha3sbl Ui NPOMEXKYTOYHOIO TaKTa;

- AnuTenbLHOCTM oTpabaTbiBaeMol dasbl Ui NPOMEXKYTOYHOIO TakTa;

- Koga MpWYUHLI aBapuNHON OCTaHOBKWM KOHTpoMnepa (neperopaHve KpacHbIX famn, OTKa3 AaTynkoB
TOKa KpacHbIX Mamrm, Hanmuume CEeTEBOro HanpshkeHWst Ha 3eNeHbiX namnax B Hepaboumx dhasax, oTkas
0ATYMKOB HanpsHKEHUS Ha 3erieHblX namnax, KOpPOTKOE 3aMblKaHMe Ha BbIXOAHOW JMHUW, MOBPEXOEHWUe
Mukpocxembl Flash-namsitu ¢ opraHnsauuen nepekpecTtka);

- BpeMs 1 AeHb Heaenv aBapumnHoOn OCTaHOBKW KOHTPOSepa;

- BMA W KOMaH4a BHELLHEro ynpasrieHnsi (KoOOpAMHUPOBAHHOE, ANCTETHYEPCKOE, PYYHOE).

Kpome TOro, ¢ nomouibo MyfnbTa OUArHOCTUKM OGEecneynmBaeTCs KOPPEKUMS 3HAYEeHWUs] TeKyLero
BPEMEHM (B TOM YMCIe 1 NO CUrHanam TOYHOro BpeMeHu) 1 NPOCMOTP XypHana asapun.

3.11. KonunyecTBo nogkntoyaemMblx rpynn cBeTOMOPHbLIX namn 24.

3.12. KonnMyecTBO BbIXOAHLIX Llenen KOHTPONMpyeMbiX MO BbIXOOHOMY TOKY (KpacHbIX namn) - 8. B
KOHTpoOMnnepe 3anoXeHa BO3MOXHOCTb W3MEPEHUS COMPOTUMBIIEHUA HArpyskym BO BCEX  MNOAKMHOYEHHbIX
rpynnax cBeToOpHbLIX flamn.

3.13. KoHTponnep obecnednBaeT nepexoq B pexum xentoro muraHusa (XKM) B cnydae neperopaHus
namn unu otkasa gaT4ymka B Ntobor 13 8 KOHTPONMPYEMBIX MO TOKY BbIXOOHbIX Llenew, Npyv MOLLHOCTM flamn He
meHee 40 BT gna pexuma «namnosbiny unn 15 BT ona pexuma «CBeToaMOAHbINY.

3.14. Konu4yecTBO BbIXOAHLIX Lienen KOHTPONUPYEMbIX Ha HanuyMe CEeTEBOro HamnpsiKeHus (3eneHbixX
namn) - 8.

3.15. KoHTponnep obecneuymBaeT OTKMOYEHME NUTAHWUS BbLIXOAHLIX uenen (pexum OC) B cnydae
CaMOnNpPOU3BOSbLHOIO NOSIBNIEHNS HanNpPshkeHNs NepeMeHHOro Toka ¢ AenCTByLWUM 3HaYeHem 6onee 50 B Ha
BbIXOAHbIX LIensiX, KOHTPONIMPYEMbIX Ha HanuuMe CETEeBOr0 HarnpsbkeHUsi B TakTax NporpamMmbl, FAe OHO He
OOJIDKHO NPUCYTCTBOBATL UMK MpY OTKa3e AaTYMKOB HaNpsXKeHUs B AaHHbIX Liensx.

3.16. KoHTponnep obecneuvBaeT OTKNOYEHME MMTaHUS BbIxoAHbIX LUenen (pexum OC) npwu
BO3HMKHOBEHMM KOPOTKOrO 3aMblkaHWA B Kakoh nmbo u3 atux uenen. Takke OuarHoOCTUpyeTcs neperpyska
KaKoM-NnOO BbIXOAHOM LIenn TOKOM Bblille 2,5 A B namnoBoMm pexunme pabotbl unu 0,6 A B CBETOAMOAHOM.

3.17. KoHnTponnep obecneunBaeT yCTaHOBKY OJMTENbHOCTM MOObIX TakTOB B Ananas3oHe oT 1 go 255
CeK. C ANCKpeTHOCTbIo 1 cek. [NorpelHoCcTb YCTaHOBKM BpEMEHHbIX TakToB He bonee 5%.

3.18. KoHTponnep obecneumBaeT B pexume xentoro muranHus (PKM) ot 55 go 65 muraHui B MUHyTY C
anutenbHocTbo ropexns 0,5 cexk.

3.19.KoHTponnep obecneumBaeT BO3MOXHOCTb MapannenbHon paboTbl HECKONbKMX KOHTPOSEepOB
tvna KOY-3.1M, KOY-3.2M wnn KOY-3.3M Ha ogHOM cBETOGOPHOM OOBEKTE.

3.20. KoHTponnep obecneunBaeT paboTy B pexume «MUKPOBOMHay. [Mpu OTKMIOYMEHHOW Mopaepkke
pexuma TBI1 3ambikaHue koHTaktoB 2 X13 «TBlMM» n 4 X13 «J12» Ha MOHTaXHOW naHenwu Bbi3biBaeT
YCKOPEHHbIN nepexo KoHTponnepa B ¢asy 1.

3.21. HauuHasa c nporpammHoro obecneyenusa V0.40 (kdu3mO04) koHTponnep obecneynBaeT CE30HHbIN
nepesop BpeMeHu no npasunam Poccuiickon Pegepauuu.

3.22. HauvHas c¢ nporpammHoro ob6ecneyeHns V0.40 (kdu3m04) koHTpornnep obecneynsaet
3HEpProHe3aBMCHMMbIN XXypHan aBapuin Ha 192 3anvcu (Mo Konbuy).

3.23. HauvHas c nporpammHoro obecnevenns V0.40 (kdu3mO04) opraHusaumm nepekpecTka,
cocTaBrneHHble B koHurypatope V1.0.9.2.beta o6ecneunBatoT NponsBosbHbLINA NOPSAOK CMEHbI dhas.

3.24. Haunnas ¢ nporpammHoro o6ecneveHmsa V0.40 (kdu3mO04) koHTponnep nogaepXuBaeT MHAMKALMIO
neperopanus namn no nobomy 13 exogos ACY[[, ecnu 6bina npoBegeHa kanmbpoBKa BbIXOLOB.

3.25. HaumHasg ¢ nporpammHoro obecnevenns V0.40 (kdu3mO04) koHTponnep cdopmupyet 6ut B3noma
no nuuun ACYOO npu 3ambikaHum TxD Ha GND. O6meH ¢ nepudepuiiHbiM 060pyaOBaHMEM NepeKkpecTka
npekpawaeTcs.

3.26. MakcmmanbHbIN BbIXOQHOM TOK NO no6ow BeIXoAHOW rpynne He 6onee 2 A.

3.27. MakcmmanbHbI BbIXOOHON TOK, KOMMYTUPYEMbI B NMoGo MOMEHT BpeMeHn He bonee, 20 A.

3.28. MakcumarnbHasa notTpebnsemas mowHocTb He 6onee 30 BT.

3.29. NabapuTHble pasmepbl 550*370%172 mm.

3.30. Macca He Gonee 15 kr.

3.31. CpegHsist HapaboTka Ha oTka3 10000 yac.

3.32. CpepnHee Bpemst BOocCTaHOBIEHUS 1 yac.

3.33. CpegHuin cpok crnyx6bbl 8 ner.

4. KOMMJIEKT NOCTABKW.

4.1. B KOMNIIEKT MOCTABKN BXOAST CreaytoLine CoOCTaBHble YacTu U AOKYMEHTbI:
Bnok anektpoHHbIn KOY-3.2M KC44.05.000 1 wr.
Manenb moHTaxxHaa KAY-3.2M KC54.15.000 1 wr.



Kopnyc KC54.00.201 1 wr.
Kpbliwka KC54.00.202 1 wT.
Kritoy 1wTr.”
Kabenb ons nporpaMMmmMpoBaHus 1 wr”
CD-ROM c koHdmrypatopom KDU3XP v npolumBkon nynbTa 1wr.*

3UMM (cummucTopsbl — 2 WT., npegoxpanuntenu BIb6 3,15A — 8 wr.,

BlB6 0,25A — 1wT.) 1 komnn.
Macnopt 1 wT.
TexHnyeckoe onucaHune 1 wr.

* [Nlocmaska ¢ nepeoti napmued.

Mo omdernbHOMYy 3aKka3y 803MOXHa rnocmaeska MoQyJsisi 2a/lb8aHUYECKOU pa3esisku no RS-485 unu
«Manyecmepy-2». Takxe 803MOXHa KOMiekmayusi KoHmporsinepa paduomodemom, GPS/GPRS-modemom,
Ethernet-modemom.

5. YCTPOMCTBO U PABOTA N3AENMUSA.

5.1. KouTtponnep KOY-3.2M npeacTtaensieTr cobol 3NEKTPOHHOE YCTPOWCTBO, CMOHTUPOBAHHOE B
MeTannmMyeckoM nbinesnaro3allmieHHom wkady. BHyTpu Hero pasmelyeHbl (CMOTpU npunoxexue 1) naHenb
MOHTa)Hasl, B KOTOPOW yCTaHaBNMBAETCS OFIOK 3NEKTPOHHbBIN C 3aKPENIEHHbIM Ha HeM ©rokom nuTanus. Lkad
OCHallleH npucnocobneHsamMmn Ons yCTaHOBKM Ha BEPTUKaNbHOM MOBEPXHOCTU (CTEHE) unm Ha cneumarnbHON
onope. Beog kabener BHEWHUX Lenen OCyLECTBRSETCHS CHU3Y 4Yepe3 kabenbHble BBOAbI B LWkady. Ha
BHYTPEHHEN MOBEPXHOCTU LWKad)a MMETCH YCTPOMCTBA KpenneHwus 6rokoB nutaHus pagnoMoaemMoB (B TOM
yncne akKymynaTopa pe3epBHOro NUTaHUd), a Takke AONOMHUTENbHbIX YCTPOMUCTB CBA3W.

5.2. ®yHKUMOHANBbHO KOHTPONMEP COCTOMT M3 TPeX OCHOBHbIX YacTel: MaHenn MOHTaxHoMW, Grnoka
9MNEeKTPOHHOro 1 6roka NUTaHWs, NPU 3TOM OCHOBHYIO YNPaBsAoLLY0 (YHKLMIO BbINOMHAET 60K 9MEeKTPOHHBIN.
Mpyn MoaepHU3aLUuM coxpaHeHa B3aMMO3aMEHSEMOCTb OCHOBHbIX YacTel. [MaHenb MoHTaxHasi obecneunBaeT
HEeOOXOAMMYK0 KOMMYTaUMIO CUIOBbIX M CUrHanbHbIX Lenen. Brnok nutaHus obecneynBaeTr HpopMMpOBaHUE
HeoOxoauMMbIX Ans paboTbl Gfloka 3NEKTPOHHOIO HampshkeHun nutaHus. Jlormka paboTbl onpegendetcs
nporpamMmmHbiM obecneyeHvemM KoHTponnepa. Bcneacteue ckasanHoro, Oyaetr ymoGHee u3yyatb paboTty
KOHTpoOMepa no 4acTaMm, HaunHas ¢ paboTbl 6roka 3NEeKTPOHHOTO.

6. YCTPOMCTBO U PABOTA COCTABHbIX YACTEN.

6.1. Bbnok anekTpoHHbIN KoHTponnepa KAOY-3.2M (ganee no Tekcty B3), BHewHWA BMA KOTOPOro
npuBeaeH B NpUNoXeHnn 4, COCTOUT 13: NeYaTHOM NMaThbl C ANEKTPOINIeMEHTaMM N paguaTopamu, Ha KOTOPbIX
pasmeLlLleHbl CUMOBbIE CUMMMUCTOPbI; MaHemnu, Ha KOTOPOW pa3MelleHbl pasbeMm X3 And nogkniodeHus Groka
NUTaHWsi, U BbIXOA4HbIE padbeMbl X1, X2. Ha pagmatopbl ycTaHaBnuBaeTca 6ok nutaHust koHTponnepa KOY-
3.2M (panee no Tekcty BI1). MNMpuHumMnuansHas cxema B3O U nepeyeHb 3ANEKTPOINEMEHTOB MpuBEAEHbl B
NPUNOXeHNsIX 6 U 7 COOTBETCTBEHHO.

BHeLHWIN BUA NnaThl CO CTOPOHbI 3NEKTPO3NIEMEHTOB NPUBEAEH B NPUIOXEHUMN 5.

6.2. Bnok aneKkTpOHHbIN BBLINOMHEH Ha 0a3e NporpaMMMpPyeEMOro MUKPOKOHTpomnnepa Tuna
AT89C51ED2. Bo3moxHa noctaBka € yNpoOLLEHHbIM MporpaMMHbIM obecneyeHmem Ha ypoBHe K[Y-3 Ha 6asze
AT89S52 unn AT89C55WD (cM. CTPYKTYPHYIO CXEMY Ha pUcyHke 1).

MUVKPOKOHTpONNep coaepXuT nporpammy YHKLMOHMPOBAHUSA BCEro KOHTpOMnepa W 3aBOACKME
HacTponkn. OTaenbHasi MUKpocxeMa anekTpudeckn nepenporpammupyemoro MN3Y (Flash-namate) cogepxut
WHopMaLMo, onuckiBaroLLyto paboTy KOHKpEeTHOro cBeTodopHoro obbekra. [lepBoHavanbHO MUKpocxema
coaepXut nHpopmaumio  Ans OeMOoHCTpauun  pyHKUMOHMpPoOBaHUs  KoHTponnepa. WHdopmauus B
MUKpocxeme MoxeT uameHaTecs Ao 1 000 000 pa3 HenocpeaCcTBEHHO NOMb30BaTeneM C MOMOLLbIO BHELLUHENO
nporpammartopa, nyneTa gnarHoctuku MNMAO-2 nnm cneunansHoro kabens nporpammmnpoBaHms Yepe3d COM- unum
USB-nopT. lNMpu nogaye HanpshkeHus nUuTaHns Ha b3, MUKPOKOHTponnep obecneynBaeT BKITKOYEHNE KPACHbIX
namMn no BCEM HanpaseneHusM B TeuyeHue 3...7 cekyHn (onpedensieTcs opraHusauuven nepekpecTka), nocrne
4yero, B Clnydae OTCYTCTBUSI aBapuiHbIX PEXUMOB, MEpPexoauT MoA YnpaBrieHWe NporpaMmMbl KOHKPETHOrO
cBeToopHOro obbekta. KoHTponb JaTyMkoB TOKa M HaMnpsbkeHWs NpoBOAWUTCS B COOTBETCTBUM C
yCTaHOBKaMW NporpaMmbl CBETOOPHOIO 06 beKTa.

Ha mukpocxemax D3 m D4 cobpaHa cxema pereHepauum rno npuHUMNYy "CTOpOXeBOro Ttanmepa"
obecneunBaioLLero cbpoc MUKPOKOHTPONepa B Cryvyae OCTAHOBKM KBapLEBOro reHepatopa («3aBucaHue»
MUKpPOKOHTponnepa). TaktoBbl reHepatop (D3.1) nockinaetT uMnynbC Ha BXO4 BOCbMUPAa3psAHOro cyeTymka
(D4.1, D4.2). B cnydae otcytctBusa curHana WDT OT MWKPOKOHTpoOnnepa npu NepenosiHEHUM cyeTymka
dhopmMmmpyeTca MMnynbc, NoJarLnics Ha Bxoa cbpoca mukpokoHTponnepa RES u pereHepupyioLwmn ero.
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Cate 2430 ooaeT

CxemMa CcMHXpOHM3auuM paboTbl 3anyckalowmx Lenerl CunoBbIX CMMMMUCTOPOB C 4acTOTOM ceTu
cobpaHa Ha mukpocxeme D17.3, paboTawlwen no npuHUMNY KoMnapatopa C MOpPOroM U FMCTEPE3VCOM.
CrabunutpoH VD65 3awumuwaet y3en OT BbIOPOCOB CETEBOrO HamnpsbkeHusi. Bbixod komnapartopa 4vepes
OydepHbIn nHBepTOop D2.3 NMoakntoyeH K BbIXOAHOMY MOPTY MUKPOKOHTpornepa. Ecnv ceTeBoe HanpsikeHue
oonbwe 160 B, Ha Bbixoge komnapaTopa POPMUPYHTCS MNPSIMOYrOfibHblE MMMYNbChl, HeobxoouMble ans
HOopMarbHOM paboTbl MMKPOKOHTpornepa. Ecnn HanpsbkeHne ceTn MeHblle 160 B, ToO nmnynbCbl Ha Bbixoae
KomMnapaTtopa OTCYTCTBYIOT, U MUKPOKOHTposep ByaeT HaxoauTbCs B XAOYLLEM PEXMME C OTKIMIOYEHNEM BCEX
BbIXOJ0B A0 HOPManu3aLmm HanpsiXeHms ceTu.

Curnansl RD1, RD2, TM, TP Ha BbiBOgax MWKPOKOHTpoOMfepa crnyxaTt Ans opraHvsauum CBS3W C
BHELLUHUMM YCTPOWCTBAMM MpPU MOLKIHOYEHUM KOHTpONsepa K CMCTeMaM KOOPAMHUPOBAHHOIO YyrnpaBrieHUs.
Huskun yposeHb curHana TP unu TM nocne wuHBepTtopa D2.6 unu D2.5 oTtkpbiBaeT yepes onTpoH VT3 unu
VT4 coOTBETCTBYIOLWUN BbIXOAHOW TpaHsuctop VTS5 wunu VT6, dopmupyeT B BbIXOAHOW IMHUU
NOMOXWTENBHBIA UNN OTPULATENBHBIA BbIXOAHOW MMMNYNbC. MIMNynbec, Npyweawni u3 fvHUK CBA3W, Yepes



pasgenutenbHbln koHaeHcaTop C10 noctynaeT Ha Bxoa ycunutenss Ha anemeHte D8.1. Tpancun VD8
3almuaeT ero Bxo ot nepeHanpsikeHui. MNMpu 3amkHyTOM nepekntovatene SA2.1 coxpaHseTcsi NOCTOsIHHasA
cocTaBnsllas Ha Bxode ycunurens (3To Heobxoaumo Ans paboTbl C YCTPONCTBAMU MOAAEPKNBAIOLLMMM
uMnynbecHbIN npoTokon ACY[ON). MNepekntoyatens SA2.2 nsmeHseT KO3DOULUNEHT YCUNEHNS, YTO NO3BONSAET
3KCMIyaTUpoOBaTb KOHTPOMNEP MpW 3HAYMTENbHOM OCMabneHnyM curHana Ha NVHUW. YCWUMEHHbIW curHanm
cHMMaeTcd Yepes koHaeHcaTop C13, gpuneTtpyetca (R37, C14), n noctynaeT Ha Bxogbl komnapatopos D9.1,
D9.2. 3amkHyTbIi nepekntoyatens SA2.3 coxpaHsieT MOCTOSIHHYH) COCTaBMsOWYK CcurHana (ans
COBMECTUMOCTU C UMNynbCHbIM npoTokoriom ACY[[). CdopmupoBaHHbIE MMMYNbCbl, B 3aBUCUMOCTU OT
CBOEN NonsApHOCTH, BkrtodaT nnbo ontpoH D10, nnubo D11, dopmupys nmbo curHan RD2, nmbéo RD1 ansa
MUKpOKOHTponnepa. MNepekntoyarens SA2.4 nameHseT nopor npy dopmmpoBaHnm curdana RD1.

Ha ocHoBe curHanos RXD, TXD, -485 mukpocxemon D7 copmupytoTca M NPUHMMAlOTCA CUrHanbl
uHtepdenca RS-485 (Jinunun A, B). Bbixogsl Mykpocxembl 3awmiieHbl TpaHcunamm VD72, VD73.

BbIxogHble curHanbl Ans BKOYEHM TpebyeMbiXx CUMUCTOPOB ) OPMUPYHOTCA MUKPOKOHTPONIEPOM Ha
noptax (Bbixogbl P0.0 ... PO.7) n nogatotca Ha peructpbl-3awtenku D12, D13 n D14, rge coxpaHsaioTca B
TEYEHUN OOHOro Monynepvoga CETEBOrO HarnpshKeHus. 3anucb B perncrpbl NpOBOAUTCS CTPOOUPYHOLLMMM
curHanammn CO, C1, C2, nogaBaembiMu Ha Bxog C pernctpa (11 BbiBog). Beibop pernctpoB B Hadane
CeTeBOro nonynepuoaa ocyuiectesnsercsa gewmdpatopom D1 Ha ocHoBe curHanos ACO ... AC2. C BbIxoaoB
3TMX PErMcTpoB yMpaBnslLlee HanpskeHne Huskoro ypoBHA (0B) nocTtymaeT Ha Bxogbl OMNTOTMPUCTOPOB
VT7.VT14, VT23..VT30, VT39...VT46 uepe3 ToKoOorpaHuumBawwme pesuctopbl R46...R53, R70...R77,
R94...R101. OnToTMpPMCTOPLI Yepes TOKOOrpaHn4MTENbHbIE pe3ncTtopbl R54...R61, R78...R85, R102 ... R109
YyNpaBnsioT BbIXOAHBbIMU cumucTopamn VT15..VT22, VT31..VT38, VT47..VT54. Ons wvHAnBMOyanbHON
3alUMTbl B KaXOyl BbIXOOHYK Lenb BKMAYeHbl nnaskue npegoxpanutenn FU1...FU12, FU17...FU28 c
ManbiM BpemeHem cpabaTbiBaHUA. [JOMOMHUTENBHO MWKPOKOHTPOMMEp Mo o4vepenu 3amepsieT BbIXOOHble
TOKW U B CNy4ae neperpyskn oCyLLeCcTBNSAET 3aLUTHOE OTKIHOYEHME.

[na KOHTpONs OTCYTCTBUSA HaMNPSXXeHUS Ha LUensx NUTaHus 3ereHblX flamn B HeCaHKUMOHMPOBAHHbIE
MOMEHTbI BPEMEHU, MOSABIIEHNE KOTOPOrO BO3MOXHO BCMeACTBME Mpobosi cMMMcTOpa WM KOPOTKOro
3aMblkaHnsi B KabemnbHOW Tpacce, MNPUMEHSOTCA AaTYMKM  HanpshkeHusl, KOTopble COCTOST U3
TokoorpaHmumTenbHbix peanctopos R118...R123, R136, R137, anogHbIX MOCTOB Ha OCHOBE AMOAHbLIX MaTpuL,
VD12 ... VD27 n ontoTpaHanctopoB VT55 ... VT62. HanpsixeHue ¢ BbixoAda 3erieHoro kaHana npeobpasyetcs
Ha BbIXxoe ONTPOHa B UMNYMbCbl HANPSHXKEHUA amnnuTyaon +5 B anutenbHoCTbo okorno 10 MKC 1 € YacToToM
onpoca gaTtymkoB. ONpoc OaTYMKOB MPOUCXOAUT HAa MUKax HanpshkeHus nuTalowen cetu. MNograrmBaHue K
ypoBHIO +5B obecneunBaeT peaunctop R148 B Te MOMEHTbI BpEMEHMU, KOrda kaHan BblopaH. BeixogHowm curHan
BbIKMIOYEHHOMO AdaTyvka HanpsbkeHuss npeactaBnseT cobon NOoCTosHHOe HanpsbkeHwe +5B. [datumku
HanpsKeHns MnoaknoyaTes K Bxogy komnapaTtopa D17.4 ¢ nomowbio Mynbtunnekcopa D15 npu Huskom
ypoBHe cTpobupytowero umnynbca EO. CdopmupoBaHHbii curHan noctynaetr Ha Bxog CU
MUWKPOKOHTponnepa. Boibop kaHana npon3BoguT MUKPOKOHTposep ¢ nomolbio curHanos AO ... A2. TMpwu
HanUuMM KOHMIUKTHOM CUTyauuu No 3efieHbIM namnam, MUKPOKOHTponnep dopmupyeT YyrnpaBnstoLLmi
curHan BknioveHus pene K1, pacnonoXeHHOro Ha naHenm MOHTaXHOW, U 4Yepe3 CXemy yrnpaBreHusi pene
BKrtodaeT mx. Cxema ynpasrneHusi pene cocTtouT u3 uHeeptopa D2.4, ontoTpaHauctopa VT1 ¢ BbIXOAHBbIM
KMIOYEBbLIM Kackagom Ha TpaHauctope VT2. [py 3TOM HOpMarnbHO 3aMKHYTblEe KOHTaKTbl pene, no KoTopbiM
noJaeTcs CeTeBOe NMUTaHWE Ha BbIXOAHbIE CMMMWCTOPbI, Pa3MbIKAlOTCS M CHUMAalOT nutaHue. lNMocne aToro B
BbIxOogHOM Bydhepe obMeHa MWKPOKOHTporniepa C NynbTOM AMArHOCTUKM 3anucbiBaeTCs Kog KOH(ITMKTHOW
cutyauun (BB, ecnun nosiBunochb HanpsbkeHne npu BbIKIIOYEHHOM cuMmmcTope unu BD, ecniv HanpskeHns HeT
Npy BKITHOYEHHOM CUMWCTOPE), HOMEpP KOHMPNMKTYIOLWEro 3eneHoro kaHana u Bpemsi, B KOTOpoe 3dTa
KOHDNUKTHas cuTyaums npousowna. faHHas wHdopmaums OyaeT aBTOMaTUYECKM nepegaHa Ha nynbT
ANarHOCTUKM NPW ero NoAKIHYEHWM.

[na KOHTpPONA TOKOB KpacCHbIX flaMn MNPUMEHAOTCA AaTyMKM TOKa, BbINOMHEHHble Ha 06ase
TpaHcdopmatopoB Toka T1, T3, T5, T7, T9, T11, T13, T15, pasmelleHHbIXx Ha GokoBbIX nnaTtax b3. Mpwu
npoTeKkaHun Toka Yepe3 TpaHccopmaTop, TOK BO BTOPUYHOM OOMOTKE npeobpasyeTcs B HanpsiKeHue Ha
pesuctopax R152, R154, R156, R158, R160, R162, R164, R166. Hanps>keHue ¢ pe3anctopoB nocTtynaeT Ha
Bxoabl MynbTunnekcopos D20, D21. UTeHne AaHHbIX ¢ 4AaTYMKOB TOKa OCYLLECTBNAETCHA NPU HU3KOM YpPOBHE
cTpobupytowero nmnynbsca EO, E1. Bpemsi BbiGopkM kaHana nopsgka 5 mkc. Bbibop kaHana ocyLlecTBnsieTcs
curHanamm A0...A2. CurHan ¢ pgaTyvka Toka ycunmBaeTcs anemeHTtoM D18.1 u uyepes pasgenutenbHbin
koHaeHcatop C15 noctynaeT Ha Bxog komnapartopa D17.1. [1na obecnedyeHnsi HOpManbHOro pexunma paboTbl
TpakTa M3MepeHns ToKa HanpshKeHMe «aHarnoroBoro Hymnsi» CMeLleHo npumepHo Ha +1,8B uenovkon aMonos
VD48...VD49. CdpopmMupoBaHHbIN MMMYNbC  HanpsbkeHus amnnutygon +5B noctynaet Ha Bxop Cl
MUKPOKOHTposnnepa. MNMockonbKy Kaxabln TpaHcopmaTop Toka umMeeT ABe nepBuYHbie 0OMOTKM, KOppEeKTHas
npoBepka Ha KOHIMKT BO3MOXHA TOSbKO B T€ MOMEHTLI BPEMEHM, KOr4a Toka B coceaHen obMoTke HeT. 3a
3TUM CneanT MUKPOKOHTponnep. B cnyyae oOTcyTCTBMS curHana C TOKOBbIX [aTYMKOB BCneacTeue
neperopaHusa namn B AaHHOW Lenu UM Hanuyiusa curHamna ¢ TOKOBbIX AAaTYMKOB NPU BbIKMHOYEHHbIX KPpaCHbIX
namnax, KOHTPOMNep NePeEXoanNT B PEXMM MUratoLLEro enTtoro curHana. lNocne atoro B BbIxogHOM Gydepe



obmMeHa MUKpPOKOHTponfepa € NynbTOM AMArHOCTMKKM, 3anucbiBaeTcs koh AaHHow cutyauum (CC unu CD
COOTBETCTBEHHO), HOMEp KaHana, BpeMsa W [OeHb Hefenu, korga ata cuTyauus npousowna. [HaHHas
MHcopmaunst BygeT aBToMaTUyeckM nepegaHa Ha nynbT AUMArHOCTUKX NpW ero nogkntodeHuun. MNMposepka Ha
oTka3s aatuyukos (kog CD) BbINOMHAETCA B TECTOBOW BEPCUN MPOrpamMMbl.

Ona un3MepeHua Toka HarpyskM B KaHamax MCnonb3ylTcs ToKoBble TpaHcdopmatopbl T1...T16,
pesuctopbl R152...R167, R204...R211 n mynbtunnekcopsl D20, D21, Ho BpeMs 3amepa cocTtasnseT 20 mc
(oavH NoMHBLIV Nepuod ceTun). YCUNEHHbIN CUrHan C pasgenurenbHoro koHgeHcatopa C15 BeinpamnseTcs
aetektopom Ha D18.2, D18.3 u noctynaeT Ha BXoAg npeoOpas3oBaTensl «HanpsbkeHne - 4actoTay,
BbIMONTHEHHOrO Ha anemeHtax D18.4, D17.2. YacrtoTta, npornopuuoHanbHasi BXOOHOMY HamnpshkKeHUHO,
noacyMTbiBaeTCs MUKPOKOHTponnepom (Bxog Fl). Ona komneHcaumn TemnepaTypHbIX U OONrOBPEMEHHbIX
ApencoB execekyHOHO KOHTPOMNep BbINOMHAET KanMbpoBKY U3MEPUTENBHOIO TpakTa No ABYM TOYKaM: HYIHO
N KOHLY LUKanbl.

[aTtumk Toka KOPOTKOro 3amblkaHusl, BbINOMHEHHbIM Ha TpaHcdopmaTope T17, npegHasHayeH Ans
permcTpauum TOKOB MNeperpysku M KOPOTKUX 3aMblkaHUM B BbIXOAHbIX Uensx. [JaTymk KOHTponupyeT 24
BbIXOAHbIX KaHana. TOK BO BTOPWYHOMW OOMOTKE TpaHcdopmaTtopa npeobpasyeTcs B HanpsiKeHue Ha
pesuctopax R170, R199...R201. BblCOKOYACTOTHbIE WMMYMbCbl HAaMNPsHXKEHUS C 3TUX PEe3nUCTOpPOB
crnaxuBatotca RC dwmnbtpom Ha R177, C19 n noctynatoT Ha BXxoAbl ABYx komnapatopoB D19.1, D19.2 ¢
OTKPbITbIMK KOMfekTopamn Ha Bbixogax. D19.1 pabotaeT Ha nonoxuTtensHon, a D19.2 Ha oTpuuaTenbHom
nonyBosiHe. Bbixoabl KOMNapaTopoB BKIKOYEHbI MO CXeMe «MOHTaxHoro MITM», nosToMy npu npesbilleHNN Ha
ntobon NonyBosIHE TOKa Harpy3kn OTpuuaTenbHbIM MMMYNbC C BbIXOAOB KOMMapaTopoB nonageTt Ha Bxog KZ
MUWKpPOKOHTponnepa. MWKpPOKOHTpONNep CHMMAEeT ynpaBneHue C BbIXOOHbIX CMMWUCTOPOB W BKIKOYaeT pene
oTKMNoYeHns nuTaHus (pexunm OC).

DYHKUMIO YacoB pearibHOro BpeMeHW BbINOMHAEeT oTgenbHad Mukpocxema DD25. Tekyuwiee Bpems
yCTaHaBnMBaeTCs B HeW C nomowbio nynbta guarHoctuku MMO-2 wnu kabensa nporpammupoBaHus. [pu
nponagaHMn CETEBOro NMMTaHUSA MUKPOCXeEMa NUTaeTcs OT pe3epBHOM nutueson b6atapen G1 tuna CR-2032.
B uenax coBMecTUMOCTU C paHee BbinylleHHbIMU KOHTponnepamn KAY-3 coxpaHeHa chneuuanbHas cxema
noasapsiia akkymynsaTopoB, coctosias u3 anoaos Lottkn VD6 u TokoorpaHudmsatoLlero pesnctopa R11.
Mpy nuTaHun oT ceTn BepxHUM amog Matpuubl VD6 OTKpbIT, HanpshkeHue nuTaHus nogaeTcs Ha ounbTp
MUKpOKOHTponnepa. [lpy NpuONMKEHWM HaNpPsPKEHUs Ha  akKyMynaTopax K HanpsbkeHWo  nuTaHus
KOHTpoOMnepa 3apsigHbli TOK MMaBHO YMEHbLUAETCA OO CODCTBEHHOrO TOKa camopaspsia akKyMymnsTOpOB.
Mpn nponagaHuM CETEBOro HarpsiKeHUs OTKPbIBAETCHA HWXKHWMA auog matpuubl VD6 M akkyMynatopbl
NOAKMIOYATCS K Lenn NUTaHus MUKPOKOHTpossiepa u YacoB. BepxHuii anoa VD6 3akpbiBaeTcs, OTKOYasa He
3a[eMCTBOBaHHbIE y3Iibl KOHTPONNepa.

[ns peanusaumu pexuma «namnoBbIvi» napannensHo pesuctopam R152, R154, R156, R158, R160,
R162, R164, R166 pBwxkoBbiM nepekntoyatenem SA1 nogkniovatotes pesuctopbl R204...R211. Mpwn atom
OOIKeH ObITb ycTaHoBNeH mxamnep XP2. Mpu aTOM CHUXKaeTCA YPOBEHb HaMNPSKEHWS, MO4ABAaEMOro B KaHar
KOHTPOMNS TOKOB KpacHbIX namn. [logknioyeHne OONONHUTENBbHbLIX PEe3UCTOPOB TaKkKe WU3MEHSAET U LEeHy
OeneHuss npu 3amepe TOKOB. JATOT cnocob® no3BonsieT MCMoNnb3oBaTb [Ba TuNa CBETOCUTHANbHOM
annapaTtypbl Ha NepekpecTke.

Opyrum cnocobom nepekntoyeHnss pexmmMoB paboTbl aensetca mkamnep XP2 (Mepekntovatenn SA1
nepesoasTca B nonoxenve “OFF” unu He ycTaHaBnuBatoTcs). Ana pexvma «n1aMnoBbIny OH OOMKEH ObITb
YCTaAHOBIEH, ANl peXuMa «CBEeTOANOAOHbIN» - CHAT. B nocnegHem cny4vae peanctop R254 B uenun obpartHon
cBsa3un yennutensa D18.1 oTkntovaeTcs, YTO yBennumBaeT ko3 PUUNEHT ycuneHms kackaga. B atom cnyyae
N3MEHSETCA pexuMMm paboTbl BCEX KaHaroB, U KOPPEKTHOE WCMOfb30BaHWE OBYX TUMOB CBETOCUrHamnbHOW
annapaTtypbl HEBO3MOXHO. Takke HEBO3MOXEH KOPPEKTHBIN 3aMep TOKOB B «CBETOAMOLHOM» BapuaHTe.

6.3. brnok nutaHusa (B panbHenwem bBI1) npegHasHayeH ana dopmmpoBaHMs HeobxoamMbIX Ans
paboTbl 610Ka 3NEeKTPOHHOrO MOCTOSHHbLIX Y NepeMeHHbIX HanpsxeHun. Laceu Bl coctonT u3 meTannmyeckon
naHenn  (cMm. npunoxeHme 8), Ha KOTOPOM YCTaHOBMEHbl paauoanemeHTol. Llaccu HenocpedCTBEHHO
yCTaHaBNMBaeTCs Ha paguaTopbl Ofoka SMeKkTPOHHOrO W MOAKM4YaeTcsa K HeMy 4epe3 pasbem X4,
MpuHUMNUaneHas cxema Groka MUTaHWA NpuBeAeHa B NPUIOXeEHUW 6 (NUCT 7), a nepedYeHb SMEMEHTOB B
npunoxennn 7. bnok nutanms paboTtaeT cnegywowmMm obpaszoM. CeTeBOe HanpshKeHue 4Yepe3 KOHTaKThbl
pasbema X4 nogaetcs Ha nepBUYHyt0 0OMOTKY TpaHcdopmaTtopa T18 (BeiBoabl 1-2). Ha BTOPUYHBIX 0O6MOTKax
TpaHccopMaTopa hOpMUPYHOTCA crneayroLmne HanpsbkeHus: Ha obm. 3-4 12 B, Ha obm. 5-6, 6-7 11,5 B, Ha obOm.
8-9 2,2 B, Ha o6m.10-11 1,2B. HanpshkeHne ¢ obmoTkM 3-4 BbinpsmnsieTcs Ha guogHom mocte VD66, crnaxu-
BaeTca koHaeHcaTopom C24, ctabunmsmpyetcs Ha ypoBHe 5 B uHTerpanbHbiM cTabunudatopom D26 wu
noctynaeT Ha pasbeM X4. Bapuctop RU1 n TpaHcun VD68 3awmiialoT aneMeHTbl 0T BbIOpOCOB HanpsiKeHus
no nutawowen cetn. HanpskeHne ¢ obmMoTok 5-6, 6-7 BbiNnpaAMnseTca guogHsim Mmoctom VD67, crnaxneaeTcs
koHaeHcaTtopamu C25, C26 wu nocTtynaeTt Ha pasbem X4. HanpspkeHuns ¢ obmotok 8-9, 10-11 noctynaet
HernocpeacTBEHHO Ha KOHTaKTbl pasbema X4.

6.4. BHewHWI BUO NaHenn MOHTaXHOW MokasaH B npunoxeHun 1. MNpuHuMnuanbHas anekTpudeckas
cxema naHenu 1 nepedeHb 3NeMeHTOB NpUBEAEHbI B MPUNOXEHUAX 2 N 3 COOTBETCTBEHHO.



Ha nuueBon CTOpOHE MOHTaXHOW NaHenNn pasMeLLeHbl:

- KNeMMHUKM X3-X12 ons nogknoyeHns NpoBOAOB kabenew BHELIHMX Lienew;

- kneMMmHuK X13 ansa nogknoyeHusa yctporcts no wuHe RS-485, ACYQA vinn TCKY u kHonku TBI
(koHT. 5, 6 — RS-485/«MaHyectep-2» (A n B cooTBeTcTBeHHO), koHT. 3, 4 — ACYQO (L1 wn L2
COOTBETCTBEHHO), KOHT. 2, 4 — kHomnka TBI1 Ha 3amblkaHue, KOHT. 1, 4 — nuTaHue +12B BHELUHMX YCTPONCTB (+
N - COOTBETCTBEHHO), Takux kak BIYy-1);

- posetka X15 aOns nopknioyeHWss MecTHoro ocselleHus (220B) m Heobxoammbix NpuGOpPoB U
06opynoBaHus Npy NPOBEAEHNMN PEMOHTHO-BOCCTAHOBUTESBHBIX Y PErflaMeHTHbIX paboT Ha obbekTe;

- pasbeM X14 gnst nogkniodeHus nynbTa gnarHoctukm MN0-2;

BbIKMOYaTenb CeTeBOro NnuTaHns S1;
WHAMKATOP BKITOYEHUSA NUTaHUA koHTponnepa VD2;
Tymbnep nepekntioyeHns KOHTponnepa B PeXnM XenTtoro mmraHns S2.

Ha obpaTtHom CTOpoHe NaHeny MOHTaXXHOW PacnoOOXKEHbI:

- pene K1 ¢ 3awmtHbIM guogom VD1,

- punbTpytowmn koHaeHcatop C1;

- MOcCagovyHoe MecTOo AN Onoka 3MeKTPOHHOro, KOTOPbIM YCTaHaBNMBAETCH B HaMpaBnawLWUX U
nogknoyaeTca Kk pasbemam X1, X2 naHenu;

- anemeHTbl 3aWwmnThbl nHTepdenca RS-485 RP1 1 nuHum KoopanHMpoBaHHoOro yrnpasneHusa RP2, R65;

- 3NEMEHTbl CXEeMbl MHAMKAUUKN BKITHOUYEHNS NMUTaHNs KoHTpornnepa R66, VD2.

Ha knemmbl A n B moxeT GbiTb nogkntodeHa nnata 15 ¢ curHanbHbiM TpaHcopmatopom T1 gns
obecrneyeHnss ranbBaHU4YEeCKOM pasBaA3kM no nmHuM  RS-485 (noctaBnsdetca onuuoHanbHo). [lpwu
ucnonb3oBaHuM npoTtokona «MaHndecTep-2» ncnonb3yeTcs Apyroe pa3sasbiBaloLlee YCTPONCTBO.

7. OCHOBHbLIE OCOBEHHOCTW PABEOTbI MPOMPAMMHOIO OBECIEYEHUA

7.1. AnropuTm paboTbl M3genust onpegensieTcs ynpaensilowen nporpamMmmon kKoHTponnepa. OHa
3aHeceHa B MamsATb NporpaMM MUKPOKOHTpOMfepa nepes NnocTaBKoOW WM Nofb3oBaTento HeT HeobxoaumocTu
nporpammupoBaTtb MUKpokoHTponnep D5 (AT89C51ED2). UamMeHnTb anropuTm paboTbl KOHTpOMepa MOXHO
CMEHOW NMPOrpaMMHOro obecnevyeHnsi B MMKPOKOHTPOIepe (3ameHon MUKpocxeMbl D5).

7.2. TponsBoguTenb OCTaBnsieT 3a COOOM NpaBO COBEPLUEHCTBOBATb MPOrpamMMHYI0 M annapaTHyo
YacTb KOHTpOsiepa, NO3TOMYy BO3MOXHbI HEKOTOPbIE OTNINYMSA OT NPUBELEHHOIO HMKe OnncaHus paboTtbl ANng
V0.4 n crangaptHon noctasku. MporpammHoe obGecneyeHne Gonee paHHUX Bepcun crenyet o6HOBUTH
Ao ypoBHA V0.4 unu Bbiwe.

7.3. Tpn BKNOYEHUM NUTaHUSA NOBEAEHWE KOHTponnepa onpegenseTca nonoxeHvem tymbnepa «KM»
Ha MOHTaxHoW naHenu. Ecnn oH BbikntoyeH («PaboTay), KOHTpoONNep CTapTyeT C COCTOSAHUS «BCE KpacHbIE»
Ha 3anporpaMmMMpoBaHHOE nonb3oBaTenem BpemMs (Mo yMonyaHuio 3 CEKYHAbI, HO MOXET U3MeHsTbLCH OT 1 a0
255 cekyHa). KoHdurypaTtopomM MOXHO 3aaTbh peXxum nporycka NpoMTakTOB U3 COCTOSIHUS «BCE KpacHble» B
a3y 1 npu nepBom 3anycke. Ecnu yackl KOHTpoOMepa BbICTaBMEHbI HEMPABUITbHO, KOHTPOMMEP BKIHOYUT HE
Ty nporpammy, kotopyto Bbel oxvpgaete. Ecnu Tymbnep BkntoyeH («XKM»), KOHTponnep nepexogut B pPexunm
XenToro Muranusi. KoHTponnep noctaBnsieTca MMEHHO C TakMM MosioXeHnem Tymbnepa.

7.4. Pabota N0 Ha3HAYEeHUIO OCYLLECTBISAETCA MOcnegoBaTenbHbIM  NepekrioyeHnem  as,
3anporpaMMmnpoOBaHHbIX NOMb30BaTeneM Anst OCHOBHOMO LMKIia CBETOOPHOro 06beKTa, HauMHas ¢ NePBON CO
BCEMM TMOJIOXKEHHBbIMW nNpomTakTamu. [lo OoCTvkeHun nocnegHen hasbl LMKa CBETO(OPHOro ob6bekTa
BbINOMHAETCH nepexoA K nepson dase. MNepeknioveHne nnaHoB (paboynx LUMKIOB) OCYLLECTBIAETCH B KOHLUE
uukna ceeToopHoro obbekTa. Ecnn Heobxoammbl BelYMCNSEMblE MPOMTaKThI (TO €CTb cBOBOAHbIE Nepexoabl
n3 nobon npegonpedeneHHon asbl B MOy Opyry), Npu CcO34aHuMM  opraHuMsaumMmM nepekpecTka
ucnonb3ynte koHdurypatop sepcumn 1.0.9.2.b.

7.5. lNMpuopuTeTbl ynpaBneHuda: pyvyHoe, AucneTyepckoe, 3eneHas ynuua, koopavHupoBaHHoe, TBI,
nokanesHoe ynpaerneHue. Tymbnep «>KM» Ha MOHTaXHOW MaHeNM UMEEeT HaMBbICLLUUA NPUOPUTET U3 BCEX
WCTOYHWMKOB PYYHOrO ynpaBrieHus.

7.6. OTpaboTka KomaHg pyyHoro ynpaenenus. Komangpl «XXM» n «OC» oTpabaTbiBaloTcs HEMEANEHHO.
lMpu nepexoge B ocTanbHble a3kl BO3MOXHbI BapUaHThI:

- OObluHble nepexogpbl. KoHTponnep nepexoauT B Mnopsiake crnepoBaHus ¢a3 B paboyeM uumkne,
cobntogas BCce MOMOXeHHble MPOMTaKTbl, HO MO Tmin (MUHMManNbHOMYy BpemeHu ¢asbl). To ecTb, ecnn OH
HaxoguTcsa B dhase 1, a Tpebyetca nepentn B dhasy 3, nepexopn byaet Boirmsagets Tak: 1 — 2 — 3. Bpems ¢asbl
1, 2 BygeT cokpaLleHo.

- Bblumcnsemble npomTakTtbl. KoHTponnep otpabatbiBaeT Tmin Tekywen dasbl U Yyepes NonoXeHHble
NPOMTaKkTbl nepexoanT B Tpebyemyio dasy.

7.7. KomaHabl OucneTyepckoro ynpasrfeHus, 3eneHon ynuubl U KOOPAWMHWPOBAHHOMO ynpasreHus
NPOXOAAT Yepe3 BHYTPEHHUIN (PUNbTP C LENbI UCKMYNUTL FIOXKHOE cpabaTbiBaHWe OT OOVHOYHBLIX KOMaHA.
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Mepexoa B nobyd M3 KOMaHL OMCMETYEPCKOro ynpaBreHusi, 3efeHON ynuubl UM KOOPLAMHUPOBAHHOIO
yNpaBreHnsl OCYLLECTBNSAETCA B MNOpsgKke cnefoBaHust a3 B paboveM UMKIe, Kak OnucaHo BbilUe.
KoHTponnep nopaepxuBaeT oaHy creudasy Bmecto TBI. Ecnn BkntoveHa noaaepXkka BblYUCNSEMbIX
NPOMTaKTOB, 4MCno cneudas He orpaHuMyeHo (BBoaaTca kak dhasel TBIT), HO anga Bbixoga u3 cneudasbl
notpebyetca sBHas kOMaHga, B Kakyt pasy nepewntu. B npoTuBHOM cnydae (nokanbHOe ynpaBreHue)
KoHTponnep 6yaet oTpabaTeiBaTh criegytoLLyto cneldasy 4o AOCTKeHNs nocnegHen. lNMocne atoro nepenget
B pasy 1.

Ecnu koHTponnep Haxogutcs B KM mnn OC, npu BbIKNMIOYEHHbIX BbIMUCIIAEMbIX MPOMTaKTax nepexos B
KOOPOWHMPOBaHHOE ynpaeneHue GyaeT BbIMOMHEH Yepe3 COCTOSHME «BCE KpacHble» B TOT MOMEHT, Koraa
OyoeT nepepaBaTbCsl KOmMaHga «YcTaHoBuTb ¢ady 1». KomaHga [ucrneTyepcKoro yrnpaBfieHUss HadHeT
oTpabaTbiBaTbCA HEMEANEHHO (Yepes «Bce KpacHble»). MNMpu BKNHOYEHHbIX BbIMUCISEMbIX NMPOMTaKTax nepexos
OyaeT BbINONHATLCA C XXENThIX Yepes3 NPOMTaKTbl B Tpebyemyto ¢asy.

7.8. Komanpa TBI, noctynuBwas ¢ knemmbl «TBIM» Ha MOHTaXHOW naHenu uMeeT OAMHAaKOBbIN
NPUOPUTET C 3anpocamu, noctynuewnMn ¢ nuHun RS-485 (c nHpomkatopa TBIT) n 3anyckaeT nubo pexum
«MUKPOBOJHbI», 60 pexum TBI (ecnu BkntodeHa nogaepxkka TBIM) - cm. n.13.4.5.

Mpn HanuumMu KomaHA4 KOOPAMHMPOBAHHOIO ynpaeneHus ¢asa TBI1 O6ymetr oTpaboTaHa B KOHUE
paboyero uukna, Korga NoCTynWMT KOMaHAa KOOPAWHMPOBAHHOIO YMNpaBfieHWst Ha BKMyeHve dasbl TBI
(3anpoca TBI1 1 okoH4YaHus Tmin ¢asbl HegocTaTouHO). [py BKITKOYEHHBIX BbIYMCASIEMbIX MpOMTakTax dasa
TBI1 6ygeT Bbi3aBaHa MO OKOHYaHMM Tmin Tekyllen gasbl Yepes3 BCE MOSIOXKEHHbIE NPOMTAaKThl (HE A0XnOasach
KOHLa paboyero umkna).

KomaHga pucneTtdepckoro ynpasrieHust Ha BkntoveHue dasbl TBI GygeT npuHATa K UCMOJTHEHWUHO
He3aBMCUMO OT Hanu4dmsa 3anpoca TBIT.

Ecnu a3 TBI1 Heckonbko, Ans BbidoBa nporpammbl TBI1 KOOPAMHMPOBAHHBIM UMW AUCMETYEPCKUM
ynpasneHnem Heob6xoaMMo nNogaTb KOMaHAY Ha BKIHOYEHWe nocregHen dasbl nporpammel TBI.

Mpu paboTte B nokanbHoM pexume KM unmn OC 3anpoc TBI1 6yaet MrHopmMpoBaH.

Mpu 3anunanumn kHomku TBIN koHTponnep O6yaet pabotaTe B uukne. Bpemsa ¢as ocHOBHOro Lumkna
cBeTodopHOro oobekTa byaet cokpalleHo Ao Tmin, Bpemsi a3 nporpammbl TBI He nameHuTcs.

7.9. lMpu obHapyxeHun ctapToBOro cuHxpoumnynbca ACY[L[ koHTponnepy TpebyeTca 6 cekyHA Ha
BHYTPEHHIOIO CUHXPOHM3aumio. B aTo BpemMs obMeH C BHELHWMK YCTPOMCTBaMM MO MOCHefoBaTeNlbHOMY
MHTEpPENCy MOXeET ObITb NpekpalleH. Ecnv nepyop cnefoBaHns CUHXPOMMMNYIIbCOB M3MEHUTCS, NoTpebyeTtcs
HOBasd CUHXpOHM3aums. [lpyu HanNMuUM HECKONBbKUX CUMHXPOUMMYMBbCOB WCTMHHBIM CYMTAETCS NepBbIN.
Heuncnonb3yemble nonsa npoTtokona ACY[[Ll He aHanuaupyrTcsi, 4TO MNO3BOMNseT nepedaBaTb B HUX
WHopmaLmo ansa apyrux CUCTEM B HECOBMECTUMOM NPOTOKOSE.

7.10. Tlpn BO3HWKHOBEHWWM aBapUMHOW CUTyauuu (neperopaHue KpacHbIX, HeCaHKLUOHMPOBaHHOE
BKIMIOYEHNE 3E€MeHOro 1 T.M.) KOHTPONNep NepeknioyaeTcs B aBapunHOE XEeNToe MUraHue Unmn OTKIYEHHoe
coctosiHMe (onpegensieTcsas BMaoM owmbku). Kog HencnpaBHOCTU BbIBOAMTCA Ha MyrnbTe AWArHOCTUKM,
3anucbiBaeTcs B xXXypHan asapun (192 3anucu) n nepegaetcs B LeHTp no npotokony ACYOO-KC. Mocne
BKITIOYEHUS NMUTAHUSA KOHTPONep MMeeT 3 MOMbITKM CaMOCTOSTENbHOrO BOCCTAHOBIEHWUS] U3 OOMbLUMHCTBA
aBapUMHbBIX COCTOSIHUW, MOCMEe YEero CHATb 3alUMTHOE OTKIIOYEHWE MOXHO TOMbKO BbIKITOYEHUEM U
MOBTOPHbIM BKITKOYEHWEM MUTAHUA KOHTponnepa. Bpems sawmTtHoro otknoyeHns — 40 cekyHg. Ecnm nocne
3aLLUMTHOrO OTKIIIOYEHNS] HE BO3HWKAET HeMeOSIEHHOW MOBTOPHOM HEWCNPaBHOCTW, KOMMYECTBO MOMbITOK
BOCCT@HOBMEHUS yBenuumBaeTcs (HO He npesbiwaeT 3-x). KypHan aBapuii MOXXHO MOCMOTPETb C MOMOLLbIO
MA-2 c npowwmekon pd2v1_07 (V1.07) unu Bbiwe.

7.11. MNMpwn 3ambikanun uenn TxD Ha GND no npotokony ACY[[l koHTponnep nepegaet ouT B3noma.
OBMeH ¢ BHELUHMMM YCTPONCTBaMU NO nocnegosaTenbHOMY MHTepdency npekpaLaeTcs.

7.12. Tlpy n3MeHeHWM TOKa HarpyskM B nobOM CUIOBOM Bbixoge 6Gonee, yem Ha 60BT (14BT B
CBETOAMOOHOM pexuMme, 3adaHHOM nepeknodatenamm SA1) yctaHaenusaetcs 6ut «HewmcnpaBHOCTb»
npotokona ACY[O[O. Ona koppekTHOW paboTbl NpeaBapuUTENbHO AOMMKHA ObiTb BbIMNOMHEHA KanMbpoBka
[aTYMKOB TOKa Nof peanbHOW Harpy3kon. 10 yMONYaHuIoO pexmMM KOHTPONS namn Ha neperopaHne BbIKINIOYEH.
[nsa ero BKMOYEHMS1 OOCTAaTOYHO BbIMONHUTL KAnNUMOPOBKY: HaxaTb npasyto kHonky 0O-2 B 4-oih cTpoke. B
npaBoOM 3HaKOMeCTe [O0IMKHa NosiBUTbCA Haanuch «d0», YTo SBNSAETCA NPU3HAKOM KarnOpOBKMy.

7.13. OrpaHnyeHns npu 3amepe TOKOB:

- BbIXOZ OOJMKEH BKITOYaThCs (MUrath) 3a Bpemsi LinKina cCBETOOPHOro 00bekTa XoTs Obl 2 CEKyHAbI,

- 3a BpeMs uMKna CBETOGOPHOro obbekTa OOIMKHO ObiTb XOTSl Obl 2 CEeKyHAbl, B TE€YEHME KOTOpPbIX
BbIXOZ BKIMOYEH, a CBSA3aHHbLIN C HMM 4epe3 TOKOBLIN TpaHcdopmaTop BbIXO4 BkrtodeH. Tak, ana 1KK
cBaA3aHHbIn Bbixoa — 131, ana 13J1 — 1KK. OAna 1KH — 12KJ1, ana 1KJT — 1KH. Ecnn gBa cBsi3aHHbIX Bbixoaa
paboTaloT CUHXPOHHO, 3aMEPUTb TOK B Ka&XKAOM HEBO3MOXHO.

7.14. Bo Bpemsi NporpaMMMpOBaHWSA OpraHusaumyM nepekpectka C nynbTa AMArHOCTUKU UMK 4depes
kabernb NporpaMMMpOBaHNSl KOHTPOJIEP NEPEBOANT BbIXOA4bI B OTKIMOYEHHOE COCTOSIHUE.

7.15. KoHTponnep noaaepxuBaeT CE30HHbIA NepeBOd BpemMeHW no npasunam Poccuinckon
denepaumm.
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7.16. KoHTponnep nopaepxuBaeT «ropsyee» MNOAKMIYEHNE U OBHapyxeHue nepudepunHoro
o6opypoBaHusi nepekpecTtka pa3pabotkn OO0 «KomcurHany.

8. MAPKPOBKA

8.1. Ha kaxxgom koHTponnepe nmeetcsa tabnuyka, Ha KOTOPOWN HAaHECEHbI:

HavMeHOBaHue NpeanpuaTUs N3roToBUTENS;

ycrnoBHoe 0003Ha4YeHne KOHTponnepa;

NOpsIAKOBbLIV HOMEpP KOHTPOMNepa;

- [baTa nsrotoBneHusa (Mecsu v roa).

8.2. MapknpoBka TpPaHCMOPTHOWM Tapbl NPOM3BOAMTCA cornacHo TpeboBaHusam TY-4218-002-47661447-

03.
9. TAPA U YTTAKOBKA

9.1. KoHTponnep ynakoBblBaeTCA B TPaHCMOPTHYIO Tapy B cooTBeTcTBUM C TY-4218-002-47661447-03.
YnakoBka obGecneymBaeT COXPaHHOCTb KOHTpomfepa OT BCSKOro poda MnoBpexAeHMn Ha BeCb Mepuosg
TPaHCMOPTUPOBAHMWS N XpaHeHWs y NnoTpebutens B CKIagcKkmnx yCrioBusX B Npedenax rapaHTUNHOro Cpoka.

9.2. BkcnnyaTauuoHHasi U ToBapoconpoBoauTenbHas gokymeHtauus, 3UM v knoy yknagbiBaroTcs B
TPaHCMOPTHYIO Tapy COBMECTHO C KOHTPOSNEPOM.

10. YKASAHWME MEP BE3OIMACHOCTN.

10.1. Mo anekTpobesonacHocTn KoHTponnep cooteeTcTByeT FOCT12.2.003. n TOCT 12.2.007.

10.2. Tpu MOHTaxe W 3JKChfyaTaumm KOHTponfepa Heobxoaumo pykoBoacTBoBaThbes "lNpaBunamu
TexHukn 6e30nacHOCTM Mpu  3KChnyaTaumm OSMeKTPOyCTaHOBOK noTpebutenen”, a Takke MECTHbIMM
WHCTPYKUUSIMW MO TEXHMKE 6e30MacHOCTH.

10.3. [llepcoHan, y4vacTBylowmi B paboTax MO MOHTaxXy MW Hanagke wusgenusd, obszaH UMETb
CBUOETEeNbCTBO O Aonycke K paboTam B aneKTpoycTaHoBKax ¢ HanpsbkeHnem go 1000 B.

10.4. 3anpewaeTtca npuctynatb K paboTe C KOHTPOMNIEpPOM, He O3HaKOMMBLUMCb C HAaCTOsLLEen
WHCTPYKUUENR.

11. NOPAQOK YCTAHOBKW.

11.1. MNMocne nony4eHust KOHTponiepa Co cknaga, HeobXxoaAMMO BbIHYTb Er0 M3 TPAHCMOPTHOW Tapbl U
BblaepXXaTb B NPV KOMHATHOW TemnepaTtype B TeueHue 3 yacoB. [Mocrne 3TOoro oTkpbiTb M3genue, BblHYTb
naket ¢ 3UMN n knYamn 1 conpPoBOANTENBHON AOKYMEHTaLMeN.

11.2. Tlpu ycTaHOBKe KOHTponfepa, nepen €ero TPaHCMOPTMPOBaHMEM K MECTY 3KCnnyatauumu,
HeoOXO0AMMO OTKPbITb [ABepb Wkada, ocBOOOAUTE OMOK 3MEKTPOHHBIN OT  (OUKCUPYIOLWUX €ro  npu
TPaHCMOPTUPOBKE CTSPKEK M BbIHYTh €ro 13 Wwkada (c ycunuem BbITSHYTb BBepX). [Bepua wkada oTKpbIBaeTCs
KIMOYOM, HaxxaTreM Ha Hero u nosopoTtom Ha 90 rpagycos B nobyto CTOPoHy. [10 OKOHYaTENbHOWM YCTAHOBKM Ha
00beKkTe He0BXO0ANMO XpPaHUTb BIIOK SMEKTPOHHBIN B OTAENBHON Tape.

11.3. Tpu ycTaHoBKe wWkada Ha CTeHe 34aHus, HeobxooMMO YCTAHOBUTb Ha 3afHEeN CTeHke
KOHTpOnepa YeTblpe YLIKa, YKPENUB Kaxgoe ABYMsi BUHTAaMU B pe3b0OBble OTBEPCTUS, U 3aKpenuTb LiKad
Ha CTeHe 3gaHus npy nomolum Arbenen unu wypynos n npobok. Beectn kabenn BHeELWHMX Lenen B Lwkad
Yyepes kabenbHble BBOAbI C PE3UHOBLIMU YMIOTHEHUSIMU U 3aTSIHYTb UX.

11.4. TlMpu ycraHoBKe wWwkKada Ha cneuonope, nepes MOHTaXOM HeOOXOOUMO CaMOCTOSITENBHO
N3roTOBUTb KPOHLUTENHbI KpenneHus wkadga ¢ UCnofb30BaHWEM BUHTOBLIX OTBEPCTUA Ha 3aQHEW CTEHKU
Wwkacpa, NPMKPENUTL 3TN KPOHLLUTENHbI K ONope, a 3aTeM NMPUKPENUTL LIKad K 3TUM KPOHLUTENHAM.

11.5. Tpon3BecTV NOAKIHOYEHNE NPOBOAOB BHELLUHMX LIEMEN COrMacHO CXeMe OpraHu3auun OBUKEHUS.
B npunoxeHun 9 npvBeaeHa NpumepHasi cXxema NoAKMYEHUS BHELLHMX Lenen ans TMNoBbIX NEPEKPEeCTKOB.
PekomeHayeTcst NpoM3BOAMTE paBHOMEPHOE pacnpegeneHme Harpy3km no AByM KneMMaM OOHOro BbIXOAa.

11.6. MNpn Hannuumn B opranmsaumn nepekpectka dasbl TBI1, K KOHTaKTaM MOHTaXHOW naHenu «TBI1»
(X13:2) n «J12» (X13:4) nogknioumMTb KHOMKY Ha 3ambikaHue. [pu pabote cBeTOOpHOro obbekTa B pexmme
«MUKPOBOJSTHA» K yKa3aHHbIM KOHTaKTaM BMECTO KHOMKM NMOAKIOYa0TCA KOHTaKTbl perne Ha 3aMblkaHue.

11.7. Jinnma ACY[OL nogkniodaetca k knemmam «J11» (X10:3), «J12» (X10:4). BaxHo cobniogatb
NONSIPHOCTb MOAKITHOYEHUS.
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11.8. JononHutensHoe obopynosaHne OO0 «KomcurHan», B TOM yucne, paboTatoLllee no npoTokony
ACYOO-KC, nogkniovaetcs k knemmam «A» (X10:5), «B» (X10:6) (papgnomogem, GSM/GPRS-mogewm,
peuyeBon wHdopmatop, BIMY u T1.4.). Ona ycTpoWcTB C OMNOKOM NUTaHUSA LOMNOSHUTENBHO Heobxoanmo
noaknioumMTb npoeoda 220B (OHM 3an30nMpoBaHbl U 3abyxTOBaHbl B NPaBOW BEPXHEW 4YacCTU MOHTaXXHOW
naHenm).

11.9. 3asemnsawLWmMn NPoBOS NPUCOEANHUTE K BHYTPeHHeMy 6ONTy 3a3eMneHus, HyneBon 1 asHbIn
NpOBOA MOAKMIOYNTL K COOTBETCTBYIOLLUM KIEMMaM Ha NaHesnn MOHTaXKHOMN.

11.10. BHewHsa aHTeHHa paguomogema PM-05 (komnnektaumsa KOY-3M c GykBamu «PY») gormkHa
ObITb yaaneHa ot wkada KOHTporsiepa Ha pacCTosiHue He MeHee 5 MeTpoB.

12. NOAroTOBKA K PABOTE.

12.1. Bce KOHTpoOmnnepbl MOCTaBNATCA KOMMMEKTHbIMW WM MPUrogHbiMM AN NEepBOro BKIMOYEHUS C
namnoBOK CBETOCUrHanNbHOW annapatypon, ecnv 9TO He oroBapuBanocb 0cob60. TemM He MeHee Mbl
pekoMeHAyeM nepBOe BKIOYEHWe BbINOMHUTL B ycnoBusix nabopartopuun. [lpyu nogrotoBke K nepBomy
BKIHOYEHUNIO HEODXOAUMO:

- ybeaonTbCsi B OTCYTCTBUM TPAHCMOPTHBIX NMOBPEXAEHWUN,

- BbxgaTb 3 Yaca nocne TpaHCNOPTUPOBKM NpY OTpULATENBHLIX TEMMepaTtypax,

- YAAnuUTb LUHYP, MeXaHNYeCKn (OUKCUPYIOLLMIA SNEKTPOHHBIN BrOK B KOP3UHE MOHTaXXHOW NaHenw,

- U3BneYb BrIOK ANEKTPOHHbIV N3 MOHTaXHOW NaHEnM (C yCcunmnem BbITSAHYTb BBEPX).

12.2. Y6egutecb B Hanm4umm Ha nnate 6noka anekTpoHHoro Mukpocxembl Flash-namatn (D6, AT24C16),
“ Npu HeobxoaMMOCTU, BCTaBbTe ee, cobniogas opueHTaumio MUKPOCXeMbl (KU Ha Kopnyce MUKPOCXEMbI
OOMKeH coBnagaTb C BbleMKoW Ha cokeTe). [pn cTaHgapTHOM MocTaBke B MUKpocxemy dnaw-namsatn (D6,
AT24C16) 3aHeceHa TecTOBas opraHM3auus nepekpecTka, ¢ KOTOPOWM OH NPOXOAUIT 3aKNIYUTENBHYIO NPOBEPKY
Ha cTeHfe.

lMporpaMMypoBaHue MUKPOCXEMbl MPOM3BOAMTCA COMMAcHO CXEeMe OpraHusauun OBWKEHUS B
nabopaTopHbIX YCMOBUSIX C ucnonb3oBaHneM nporpammbl "KDU3XP" vnn aHanornyHow en, noctaBnsgemMomn
COBMECTHO C KOHTponnepamu. [lporpaMMyMpoBaHME BO3MOXHO Kak C  MCMOMIb30BaHMEM BHELLUHEro
nporpammaTopa Tuna «XpoHocy», «[poKC» wunu aHanormyHoro, nynbta lMO-2, Tak n ¢ nomoulblo Kabens
nporpammupoBaHus. [opsigok nporpaMMyMpoBaHus npueseneH B pasgene 13.

BHMMAHWE! Mo okoH4yaHun nporpaMmmupoBaHus ybeautecb, 4To mkamnep (nepembivka) XP1 Ha
nnate koHTponnepa OTCYTCTBYET (unu gxamnep HageT TONbKO Ha OAWMH KOHTAaKT). OTMM BKIOYaeTcs
annapaTtHas 6nokupoBka 3anvcu nHpopmauum B Mukpocxemy Flash-namartu.

12.3. [ng paboTbl B cuctemax KOOpANHUPOBAHHOIO YNpaBrieHNs:

- no nuHun ACY[OLO — yctaHoBuTb nepeknoyatenn SA2.1, SA2.2, SA2.3 (17, “2”, “3”)B nonoxeHve
“‘ON” (3amkHyTO), nepekntovatens SA2.4 (“4”) B nonoxeHne “OFF” (pa3omkHyTO). [lepeknioyarenu
npomMapkupoBaHbl Ludgpamm 1...4 cneea Hanpaso. [pu HeobxogmmocTu, nepekntodatens SA2.2 Takke
MOXeT ObITb ycTaHoBneH B nonoxeHue “OFF”, ecnu curHan Ha NMHUM KOOPOWHWPOBAHHOMO yrpaBleHus
cnvwkoM cnabbin. Mpu paboTe AByX KOHTPOSIEPOB Ha OOHOM NMHUM 3TO MOXeT noTpeboBaTbCcsa Ha 06omx
KOHTponnepax.

- MO KaHany mogemMa — YCTaHOBUTb nepekntodatens SA2.4 (“4”) B nonoxeHue “ON” (3aMKHYTO),
nepekntoyatenun SA2.1 ... SA2.3 (“1”...”3") B nonoxeHune “OFF” (pa3oMKHYTO).

12.4. Ecnun Heob6xooumo NOAKMIOYUTE K KOHTPOSIIIEPY U NaMMOBYIO 1 CBETOAMOLHYHO CBETOCUIHAMbHYIO
annapartypy, yctaHosute gxamnep XP2 (gonyckaeTcsa 3aMeHa gXamnepa Ha NOCTOsIHHYKO nepemblyky). Ans
paboTbl BbIXOAHOIO KaHarna B pexume «namroBbIi» NepeBeauTe COOTBETCTBYIOLMIA ABUXKOK NepeknoyaTens
SA1 B nonoxeHne «ON» (3amkHyTO). Ona paboTbl BbIXOQHOrO KaHamna B pPeXume «CBEeTOAMOAHbLINY»
nepeseauTe ABWXOK nepekntovaTens SA1 B nonoxeHne « OFF» (pa3oMKHyTO).

CooTBeTCTBME MEXAY HOMEpaMy NepeknioYaTenemn Ha Kopryce U KaHanamu KOHTpornepa cnegyollee:

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

Ecnn Kk kOHTponnepy noaknivaeTcs CBeTOCUrHanbHas annapaTtypa OAHOro Tuna, nepeBeaunTe Bce
OBWXkM nepekntodatens SA1 (ecnu oH yctaHoBneH) B nonoxeHne “ON” (3amkHyTO). [ns paboTtbl B pexume
«amnoBbIi» ycTaHoBuTe mxamnep XP2. [insa paboTbl B pexume «CBETOANOAHLINY CHUMUTE Sxamnep XP2
(MM HageHbTe ero TOMbKO Ha OAMH KOHTakT). B aToM cnyyae obGecneumBaetca paboTa npu MOLLHOCTM
Harpy3ku MeHee 10 BT, ogHaKO NMHENHbIN 3aMep TOKOB HEBO3MOXEH.
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O6paTtuTe BHMMaHWe, 4YTO eCrniv Ha NepeKkpecTke ucnonb3yeTcsa xoTs Obl 0gHa ceBeToauoOHasA NMH3a, B
kKoHdurypaTope KY-3 He0OX0aMMO ykasaTb «CBETOLMOOHBLINY TUM CBETOCUIHANbLHOM annapaTtypbl.

12.5. KOY-3.2M noctaBnseTcsa ¢ yCTaHOBIEHHON Ha GrioKe 3NEeKTPOHHOM CO CTOPOHbLI NaWKu NIMTUEBOWN
OaTapeen. MNepen yctaHoBkon KOY-3.2M Ha o6bekTe ybeauTtecb, 4TOo OaTapes He Bbinamna u3 KpenneHus
€HUS N Yacbl KOHTpOrepa He COMMnUChb.

12.6. YcTaHOBUTb BOK 3MEKTPOHHBIN B MAHEMb MOHTaXHYIHO.

12.7. YcTaHoBUTb nepekntovatens "KM" B BepxHee MNOMNoOXeHue.

12.8. NopgaTb nuTaHne 220B Ha MOHTaXHYIO NaHernb KoHTpornepa: dasy - Ha knemmy «220B», Honb — Ha
nobyto n3 knemm «0B». B uensax mHavkaumm TeKyLLero COCTOSHUS KOHTposepa K Bbixogy 1 XXenTbli MOXHO
nogkntounTb namny Ha 220 B mowHocTbio He 6onee 400 BT: oguH npoBof Ha knemmy «1XKI», BTOpor Ha
knemmy «0B». Ecnn Bbl 6ygeTe nogknoyaTh OocTanbHble BbIXOAbl, HEOH6XOAMMO, YTOObI MOLLHOCTbL flaMn Ha
Bbixogax «1KK», «2KK» u T. A4. 6bina He meHee 40 BT (310 BbIXOAbl C annapaTHbIM KOHTPOMEM MeperopaHus
namnet).

12.9. BkntounTb KOHTPONep BbikNtoyaTeneM nutaHus. JomkeH 3aropeTbest uHamkatop «CeTb» U ObITb
CrbIWHbI Wenykn pene K1 Bo Bpemsi TeCTMpoBaHuUsl Goka anekTpoHHoro. Cnycts 2-3 cekyHObl KOHTpomnnep
OOIMKEH NEPENTUN B PEXNM XKENToro MmuraHus. XKentoro muraHus He GydeT, ecnu KoHduUrypaumsi nepekpecTtka
He NpedycMaTpmBaeT HaNNYUSA XENTbIX Nnamn.

12.10. Mopgkntounte K pasbemy X14 nynbT gmnarHoctuku [MO-2. MpoBepuTb, U NpU HEOOXOAMMOCTU
NMPOM3BECTN YCTAHOBKY TOYHOrO BpPEMEHW W [OHS HeOenu BO BHYTPEHHEM TalMepe KOHTpOornepa COrfacHo
MeToauke, onucaHHoun B pasgerne 14. CTpoku «Bpems aBapumy, «4eHb aBapumy», «KO4 aBapuu 1 HanpaseHe»
OOIMKHbI BbITb MyCTbIMKU. B nocnegHen CTpoke nynbTa «BPEMS M HOMEpP TeKyLlen dasbl» SOMKHO ObiTb Bpems
paboTbl B pexume «XKM» B cekyHaax u undpa 14 (Homep hasbl )KenToro MuraHus).

Ecnv npu nogkntoyeHnn 6biny Noxo 3aTAHYTbl BUHTbI KNEMMHBIX KONOAOK, BO3MOXHO MOsIBIIEHUE koaa
oWmnBKN (CMOTPUM CTPOKM «BPEMS aBapum», «4eHb aBapum», «KOA aBapuum U HanpaeneHuey). B atom cny4vae
yepes 40 ceKyHO KOHTpOnnep NpeanpumeT MonbiTKy nepesanycka. Ecrnv owmbka BO3HWKAET HEOOHOKPATHO U
KONMYECTBO MOMbITOK BOCCTAHOBMEHUSA WCYEPNaHO, HeoOXOAMMO BbIKIIOYUTL KOHTPOSSIEP aBTOMaToM Ha
nepegHen naHenu u CHoBa BKINIOYUTb €ro.

12.11. B cny4ae oTCyTCTBMSA OLIMBOK M HEMCNPaBHOCTEN NepPEeBECTM KOHTponnep B paboyee cocTosiHne
nytem nepesoga Tymbrnepa "KM" B HwkHee nonoxeHuwe. [pOKOHTPONUpoOBaTb MNpPaBWUibHOCTL paboThbl
cBeTodopHOro obbekta. Ecnu Heobxoanmo, nameHnTb OpraHM3auuto NepekpecTka Kak yka3aHo B pasgene
13. MNpoBeanTe npouenypy kanubpoBkn aatumkoB Toka ¢ nynbta MO-1, MO-2 vnm n3 cuctemol ACYQO-KC.
Mpu aTom B mamaTb ByaoyT 3aHeCeHbl Tekylme 3Ha4YeHus ToKa CUMOBbIX BbIXOAOB. Bo Bpems kanubpoBku
KOHTpOMMep He AOMKEH HaXOAUTBLCS B PEXUME XXENTOro MUraHus u T.M., TakK Kak B 9TOM cnyyae 60nbLUNMHCTBO
namn BblknoyeHo. Kanubposka AnMTCA OT OQHOrO LuKia cBeTOOPHOro obbekTa A0 5-TM MUHYT.

12.12. B cny4yae BbIxoga M3 CTpos nNpegoxpaHutTenen ux HeobxoamMMo 3amMeHUTb Ha NpegoXpaHuTenu
Toro e Tuna (ObicTpogencTeytowme BIMBE6 vnm BIM26) n HommnHana (3,15A B cunosbix uenax mnu 0,25A B
6roke nuTaHus).

13. NPOr'PAMMMWPOBAHME KOHTPOJIIJIEPA KOY-3.2M.

13.1. [Ona nporpammupoBaHusa  koHTpornnepa KOY-3.2M Heobxogumo uvMeTb  cnegyoulee
obopynoBaHue:

- NepcoHanbHbIA KOMMNBIOTEP C YCTAaHOBMEHHOW onepauunoHHon cuctemon Windows 98SE vnu Bbille m
Internet Explorer Bepcuun 5.5 nnu Beiwe, ocHalleHHbIV nocnegosaternbHbeiM noptoM (COM) unu noptom USB;

- kabenb ans nporpammupoBaHus 4Yepe3 COM- wnmn USB-nopT, nocTaensiembli npegnpusaTuem
N3roTOBMTENEM KOHTPOSNIEPOB C NEPBOW NapTUEN Nin No OTAENbHON 3asiBKE;

- MO AOMNOMHUTENBHON 3asBKe NOCTABNSAETCA CTEHA PEMOHTHbIN KoHTponnepa CKAOY, obecneumBatowmii
bonee yooGHOe MOAKMIOYEHWE KOHTpOMnepa K KOMMbIOTEPY M MPOCMOTP 3anuCaHHOW MporpaMMbl  Ha
CBETOAMOAHbIX MHAOVKATOpax B pearlbHOM pexxume nocre BBOA4a Nporpammel;

CoxpaHunacb BO3MOXHOCTb MNPOWM3BOAWTL MPOrPaMMMPOBaHUE KOHTpONfiepa C MOMOLLbK paHee
nocTtaefnieHHoro nporpammatopa tuna «[lMpoKC» wunu aHanornm4yHoro, 3anucbiBasg COOPMUPOBaHHbLIA dainn
HenocpeaCcTBEHHO BO (briaLw-namsaTb.

BHUMAHUE! B koHTponnepe KOY-3.2M opraHusaums nepekpectka 3anuncbiBaeTcs B MUKPOCXEMY
Flash-namatn D6 (AT24C16). MWUKPOCXEMY MUKPOKOHTPOIIJIEPA D5 (AT89C51ED2) T[PU
U3MEHEHUU OPTAHU3ALUWU NEPEKPECTKA NEPEMNPOrPAMMUPOBATL HE HAJO!

13.2. Ina co3gaHnsa nporpaMmHbIX KOHUrypaumin ucnonb3yeTcs crneumanns3vpoBaHHas nporpamma
KDU3XP, nocrtaBnsemas BMecTe C KOHTPOSMSepoOM Ha OTAENbHOW AUCKEeTe WM KomnakT-aucke. Nporpamma
MOXeT ObITb YCTAHOBIIEHA NPOCTbIM KOMMPOBAHWEM C KOMMNAKT-AMCKA B OTAENbHbIN KaTanor (nanky) Ha XXeCTKom
ancke komnbtoTepa (Hanpumep, KDU-3) unu 3anyckom nporpammbl MHCTannaumMm. PekomeHngyeTca Ha crnyyan
nopyn WHGOPMaUMM Ha KECTKOM AuUcke OepexHO XpaHWTb OpWrMHanbHbIM HOcuTenb. [Ona pabotel €
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nporpamMmon HeobxoaAMmMo 3anycTuTb Ha BbinonHeHve ain KDU3XP.exe, Haxoaswunca B nanke KDU-3 (gons
yao0cTBa pekoMeHAyeTcsa co3aatb Ha paboyem ctone Windows cneuunanbHbii ApnbIk).

Mpn BO3HMKHOBEHMU NpPoOBMeM C 3anyckom Nporpammbl, CKOMUPOBAHHOW C KOMMaKT-OWCKa, CHUMUTE
aTpmnbyTt «Read Only» ¢ canna kdu-3.ini.

13.3. Nopsigok NporpaMMMpoOBaHUS KOHTPOIiepa BCTPOEHHBIM NPOrpamMmmMaTopoM CreAY LN

- NPV BbIKIIIOYEHHOM MUTAHUKU KOMMbIOTEPA MOACOEaNHUTE Kabernb NporpaMMmMpoBaHus K cBobogHOMY
pazbemy COM-nopTa Ha 3aHen CTeHKe Koprnyca KOMMNbOTepa, a APYron KOHew, NOAKITIYMTE K pasbemMy nynbTa
OVarHOCTUKM Ha MaHenu MOHTaXHoW KoHTponnepa unu cteHge CKAOY. Ecnu Bbl nonb3yetecb USB-kabenem
NporpamMmMupoOBaHuns, MOAKIIOYEHNE CrnedyeT BbIMOMHATbL Ha BKIOYEHHOM U 3arpy>KeHHOM komnbtoTtepe. [pu
3TOM BTOpPOMW KOHeL kabensi B 3TO BpeMsi OOMMKeH ObiTb OTkntoveH. [Mocne oBHapyXeHus onepaunoHHOW
CUCTEMON KOMMNbOTEPa HOBOIrO 0O0PYAOBaHUSA BTOPON KOHeL, kabens MoxeT BbiTb NOAKMYEH K KOHTPONnepy.

- BCTaBbTe€ MUKPOCXeMy (pral-naMsaTv B COOTBETCTBYIOLLMI COKET Ha NeyvyaTHOW nnarte 3MNeKTPOHHOro
©rnoka KoHTponnepa, yctaHoBute mpkamnep (nepemMbiuky) XP1 1 ycTaHOBUTE SMEKTPOHHBLINA BOK B MOHTaXXHYHO
naHenb KOHTponnepa unu cteng CKAY;

- MpW Ucnonb3oBaHuK Kabensa nporpammupoBaHus Yeped COM-NopT BKNOYMTE NMUTaHME KOMMNbIOTEPA,
Joxauntecb 3arpy3ku onepaumoHHon cuctembl Windows u 3anyctute nporpammy KDU3XP. USB-kabernb
OOIMKEH NOAKIMYaTbCA K BKIIIOYEHHOMY U 3arpy>KEHHOMY KOMMbIOTEPY;

- cregys npvBEdEHHbIM [anee MWHCTPYKUMAM, co3gante Heobxoanmylo KoHdurypaumio paboThbl
cBeTOhOPHOro 06BHEKTA;

- noganTe HanpsbkeHue nuTaHus Ha knemmbl «220 B» n «0 B» MOHTaXHOWM maHemnu KoHTpornnepa u
BKITIOYMTE aBTOMAaT NUTaHUS KOHTPONNepa;

- 3anuLInTe Co3haHHbIN hann B NnamATb KOHTPOMepa CornacHo NpMBEAEHHON HUKE NHCTPYKLUNK;

- CHUMUTE NUTAHUE C MOHTAXHOW NaHEenn KOHTposnsiepa, BblHbTE OIOK 3MEKTPOHHbLIA U yaanute
xamnep XP1;

- YCTaHOBWUTE KOHTPOMNEP Ha CTEH N NPOBepbTE NPaBUITbHOCTL BBEAEHHOW NPOrpamMmbl.

13.4. OnucaHue ceeToopHOro obbekTa

13.4.1. OnncaHne napamMeTpoB CBETO(OPHOro OO6bekTa MNPOM3BOAMTCA C MOMOLLBI MNPOrpammbl,
Haxogswenca B nanke ¢ nmeHem KDU-3. PackpoinTte aTy nanky v 3anyctute KomaHaHbli dhann KDU3XP.exe.
[Mocne 3anycka Ha 3KpaHe MOSBUTCHA OKHO Mporpammbl C OTKPbITOW Bknagkon "KoHTponnepsbl". HassaHua
BKITAJOK MOKa3biBalOTCS B OKHE MporpaMmbl Nog naHenbko ¢ kHonkamu («KoHTponnepbl», «HanpasneHusy,
«®as3bi» un T1.0.) HasBaHne aKkTMBHOW B [OaHHbIA MOMEHT BKMagKM MOACBEYMBAETCS CUHUM LIBETOM.
MMepekniodeHne BKNAOK  OCYLLECTBMSIETCA MNEpPEMELLEHMEM Kypcopa Ha [AaHHOe none C nocrnegyowmm
Ha)kaTMeM NEeBOW KHOMKM MbIlK. B BEpXHEWN CTpPOKe OKHa NporpamMmbl HAXOOAUTCH MaHerb KHOMOK, Ha3HavyeHue
KOTOPbIX MOXHO NpoYMTaTh B HAANUCAX, NOABASIOLNXCA NOCMe HaBegeHUA Ha HUX Kypcopa.

Ha Bknagke «KOHTponnepbl» BBOAATCA crnefylolune napameTpbl (B Criefyolmx BEPCUSIX BO3MOXHbI
oTNNYuA):

- B OKHe crnpaBa OT Hagnucu «CBETOMOPHbLIA 0OBLEKT» MPOMNUCLIBAETCA Ha3BaHWE NPOrpamMmmMupyemoro
00bekTa;

- B OKHe crpaBa OT HaAnNUCKU «CUCTEMHbIN MaeHTUUKaATOP» yCTaHaBNMBalOT HOMEpP KOHTponnepa ang
paboTbl HA NPOBOAHLIX NNHUAX CBA3M (B cucteme ACY/[ 1 unn 2 B 3aBUCMMOCTM OT HOMEpPA KOHTposiepa Ha
NVHUK, B cMCTEMaxX MOLEMHOM nepegadn B COOTBETCTBUN C MHCTPYKUMEN HA AaHHYI0 CUCTEMY);

- B Tabnuue nog Hagnucblo «TWN namn/curHany ycTaHaBnMBaeTCs TUM CBETOCUMIHaNbHOW annapaTtypbl
yCTaHOBMEHHOW Ha OObeKTe: namnoBble WNW CBETOAMOAHbIE CBETOMOPbI LLENYKOM JIEBOW KHOMKU. ITOT
nepekntoyartens onpegenset, byaet nu ncnonb3osatbes LM-nogorpes namn nnu Het. [Npn 0gHOBPEMEHHOM
ncnonb3oBaHnM 06omMx TUNOB CBETOCUIHANBHOW annapaTtypbl criegyeT BblbpaTb «CBETOAMOOHbLINY;

- B Tabnuue nog HaANMCbl «Mofernb/HanpaBneHne» oTobpaxaeTcda Tun NPorpamMmmMupyemoro
KOHTponnepa. [ns M3aMeHeHMs MOLENN KOHTposiepa HEOOX0OUMO HaxaTb KHOMKY C M300paeHMeM YUCTOro
nucta «Co3aaTtb HOBLIN NPOEKT» U U3 NOSIBUBLLEIOCHA CNUCKa BbiOpaTb TUM CBOEro koHTposnnepa. CmeHa Tuna
KOHTpOfiepa CONpoBOXAAETCA yaaneHueM opraHu3aumm nepekpectka. Ans KOY-3.2M moxHo BbIOpatb Tvn
KoHTponnepa KOY-3.2.

13.4.2. MNocne BBOAA AaHHbIX Ha NEPBOWN BKNagke NepexoasaT K BkNnagke «HanpasneHus», ang 4vero
HeoOXOOMMO HaxaTb Ha COOTBETCTBYIOLLYD HaanuCb B 3aronoBke Bkrnagkn. B nosiBuBiemcs oOkHe
pacnonaraetcsa Tabnuua, B KOTOPOW MPOU3BOANTCHA BBOA AaHHbLIX MO HanpaeneHusiM. KoHtponnepbl KOY-3.2M
nporpammupytotcs  aHanornmyHo cepum  KOY-3 wn  noggepxuBaioT paboTy co cnegywowvMy  Bugamu
HanpaBneHun:

- TPAHCMNOPTHOE;

- NeLexonHoe;

- newexogHoe Murarollee (npu paspellaroLlleM curHane cBeTogop HaxXoO4MTCH B pexuMe «3eneHoro
MUraHus»);

- CTperka;
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- MUraroLlas CTperka;

- TpamBaw (T-o6pasHbI cBeTOOp ANA yNpaBneHus ABMKEHUEM OOLLECTBEHHOIO TpaHcnopTa);

- Tabno BbI3oBa newexonos (TBIM).

KonunyecTtBo HanpaBneHun orpaHMyeHo NULLb HanuumMem cBobOAHbIX CUIMOBLIX BbIXOA0B KOHTpOsepa.

[nsa BBoga B Tabnmuy MCNonNb3yeMbIX HanpaBeHWI HY)XHO HaXaTb Ha NaHenyn NporpaMmmbl KHOMKY «+»
n BbibpaTb M3 MOSBMBLLErOCH CMMCka HeOOXOOUMBIA BUA HanpaBlieHWs!, LLIENKHYB MO ero HasBaHWIo JNIeBON
KHOMKOWN «Mblwmny». Ecnn no ownbke BbIGpaHO He TO HanpaBfieHWEe, Ero MOXHO yAanuTb u3 Tabnuubl, BblAENMB
LLIeMNYKOM FEBOW KHOMKM «MbILLNY B Tabnuue n HaxasB KHOMKY «=-» Ha NaHenm KHOMOK .

13.4.3. B crtonbue "Bbixodbl" MOKa3bIBAETCS MapPKMPOBKA BbIXO4A HA MOHTaXHOW MaHenu
KOHTpoOMnepa, Ha KOTOpoM OyadeT NOsIBNATLCA HanpsbkeHWe Ans 3aXKuraHusa namn OaHHOro LuBeTa OaHHOro
HanpaeneHus. Hanpumep, No ymonyaHuio, Ans TPAHCMOPTHOrO HanpaBneHWs MO KPacHbIM Kpyxkom Oyaet
o6o3HadeHne 1kp, YTO COOTBETCTBYET MOSABIIEHWIO HaMpshKeHUs Ha Bbixode 1KK (M 1KH) ANnA KpacHbIX namn
nepeBoro Hanpaenexuus. Ecnv no kKakmm-nmbo npuvyMHaMm He ycTpauBaeT pacnpefeneHve BbIXOAOB
KOHTpOnnepa, npousBedeHHOe MNpPorpaMmon, TO MOXHO Ha3HauuTb BbIXOAbl HanpasBfneHusiM MO CBOeMy
YCMOTPEeHuto. [ns 3Toro HeOOXOAMMO LLENKHYTL MPaBOM KHOMKOW «MbIWMy» MO sYeike Tabnuvubl, coaepXallen
pedakTMpyeMblll  CUrHanm HanpaBfieHMst U U3  MOSBUBLUErocs Cnmcka BbiOpaTb HEOOXOAMMBIN  BbIXOS
KoHTponnepa. BruibpaB «[HeTt]», MOXHO BoOOLlEe OTMEHWUTb Ha3HayeHus Bbixoda curHamny. CregyeT TONbKo
YYMTbIBaTb, YTO TOMbKO BbIXOAbl, OTMEYEHHbIE B CMIUCKE KPACHBbIM 3HAYKOM, NMOAAEPKUBAIOT KOHTPOSb MO TOKY,
a 3erieHbIM 3HA4YKOM - KOHTPOSb MO HanpshkeHuto. B ctonbue "kOHTponb" nokasbiBaeTcs Hanuyune (oTMeTka
ranoykon) unm oTcyTcTBMe (MyCcTOe MNofie) KOHTPONSA HanuMunsi TOKa B KOHTPOSNMPYEMbIX KpacCHbIX Nlamnax
(ctombew noa  KpacHbIM  KPYXKKOM) W Hanmu4uMsa  HanpsbkeHWst Ha  BbIXodax 3eneHblX famn B
HecaHKUMOHMpOBaHHOe Bpemsi (ctonbel non 3eneHbiM Kpyxkom). CHATME M yCTaHOBKa KOHTpons Oyaer
onucaHa Hwxke. B ctonbuax, Haxoasawmxca nog UBETHOW MNepenuBaloLencsl MapKMPOBKOM OT 3€MeHOro K
KpacCHOMY M OT KpacCHOro K 3efieHOMy MpOu3BOAUTCHA BBOA, AaHHbIX pasrpys3ku nepekpectka npu cmeHe das
(BpemeHa NpoM. TakToB).

13.4.4. MNocne BBoOa Bcex HEOOXOOUMBIX TUMOB HampaBfeHUn AN AaHHOro cBeTodOpPHOro oObekTa,
MOXHO MPOU3BECTU KOPPEKTUPOBKY MO HEOOXOOUMBIM Ha [OaHHOM OOBLEKTE KOHTPONMPYEMbBIM BbIXOOAM.
LWenkaa no sderikam B cTonbLe «KOHTPOSMb» MOXHO CHMMAaTb M BOCCTaHaBMNMBATb KOHTPOMb MO OAHHOMY
BbIXO4Y M AaHHOMY HanpasneHuto. Ctonbey BpeMeH NpoMTakTa, Haxo4dWUnea Mo4 KBagpaTUKOM C LBETOM
nepexofa OT 3efeHOro K KpacHOMy LBETY, NpefHa3HadeH AN BBOA4A BpPEeMEH Nepexofa OT paspeLuaroLLero
curHana ceetodopa K 3anpeljarolemy, a cregylowmn cronbel COOTBETCTBEHHO OT 3anpeluarollero K
paspeluatoemy. BBoantcs Bpemsi oT Hadana BelGpaHHOIo COCTOSIHMS OO0 KOHUA npomTakTa. To ecTb B ctonbue
noa KBaapaTUKOM C 3efeHbIMW NONOoCKaMu (3ereHbl MUralowmii)  ykasblBaeTcs Bpems OT Hayana MuraHus
3€eneHoro curHana [0 OKOHYaHudA npomTakTa. B cronbue nop xenTbiM KBagpaTMKOM BBOAUTCA BPEMsSt OT
Havana »enToro curHana ceetocopa 40 OKOHYaHMs NnpomTakTa. B ctonbue ¢ kpacHbIM KBagpaTukoM BBOAUTCS
BPEMS OT Hayamna KpacHOro curHana csetodopa Ao KoHua npomTtakta. B 90% crnyyaeB, okoH4YaHue paboThl
XenToro curHana ceetodopa coBnagaeT C OKOHYaHMEeM MPOMTakTa, YeMy COOTBETCTBYEeT 3anucb B 3TOM
cton6ue undpsl 0. Hanpumep, ecnu npu nepexoge OT 3eNIEHOro K KpacHOMY B Tpex CTonbuax HanucaHo «7»,
«4», «1», 9TO O3HaAYaEeT, YTO 3eneHoe MuraHue OydeT OnUTbCA 3 CEKyHAbl, €r0 CMEHWUT XEeNTblA CcurHan
cBeTodopa Ha 3 CekyHAObl U 3aTEM 3aropuTcs KpacHbln Ha 1 cekyHay. [Nocne aToro KOHTponnep cMeHuT caay.

B cTtonbue noa kpacHo-xenTbiM KBagpaTMKOM YCTaHaBIMBAETCHA BpeMs OT Hayana O4HOBPEMEHHON
paboTbl KpPacHOro WM XXENTOro CUrHamnoB cBeTodopa Mpu Mnepexofe C KpacHOro Ha 3eneHbll curHan o
OKOHYaHUS npomTakTa. Takum obpasom, ecnu B 3ToM cTtonbue 0 (nyctas siyenka), To cBeTodop AaHHOro
HanpaBneHus GygeT mepeknoyaTbCs C KPacHOro Ha 3eneHbl curHan 6e3 kpacHo-xentoro curHana. Ecnn,
Hanpumep, YCTaHOBUTL uUMdpy 3, TO Ha cBeTodope 3a TpU CeKyHObl OO OKOHYaHWs npomTakTta Oyaer
OOHOBPEMEHHOE CBEYEHME KpaCHOro W Xentoro curHanos. [log ctonbuom C 3enéHbiM  KBagpaTMKOM
yCTaHaBnMBaeTCs BpeMs OT MOSIBMEHUs paspellarowero (3enéHoro) curHana cseTtodopa [0 OKOHYaHMS
NPOMEXYTOYHOro TakTa.

13.4.5. lMNMocne BBOAA BCEX AaHHbIX B AaHHOM Tabnuue HeobXxooumo NepenTn K criefyrollen BKnagke
nporpamMmmbl Noa HasBaHvem "®asbl", WenkHyB no HasBaHuio Bknagku. KoHTponnepbl KOY nossonsioT
HasHaunTb 0O 12 a3 aBwxkeHns B Lukne (Bkntoyasa TBI). Kak MuHuMyM, gomkHa ObiTb onpegeneHa xots Obl
ogHa dhasa. [nsa kaxgon dasbl HasHavyaeTcsl Nopsaok paboTbl HanpaeneHun U Tmin - MMHMMarbHOE BpeMs
paboTbl ¢pasbl. YToObl 4OGaBUTL B Tabnuuy HOBYIO a3y, LLENKHUTE Ha 3arorioBke ¢asbl, MOCIe KOTOPOW HYXXHO
BbINOMHWTbL BCTaBKYy. HakmMuTe KHOMKY «+» B MaHEenu KHOMOK. AHanOrM4yHo, Npu HaxaTum KHOMKK «-» ygansdeTcs
BblaeneHHas dasa. CocTtosaHuA HanpaeneHun B hase (paspelleHHoe —3enéHoe UM 3anpeLleHHOe — KpacHoe)
YyCTaHaBMMBAIOTCS LLEMYKOM «MbIWIN» HA SYenKke COOTBETCTBYIOLLEro HanpaBneHus B pedaktupyemon dase.
[danee ycTtaHaBnuBalTCA MUHUMAaIbHbIE BO3MOXHbIE BpeMeHa paboTbl hasbl — Tmin, Ans vyero Heobxognmo
LWenkHYTb Ha Aveike « Tmin» pegaktupyemon dasbl 1 BBECTU B s4elike Heobxoanmoe 3HadeHue. Yutute, 4to
HEBO3MOXXHO BBECTU 3HAYeHUe, Dornbluee ANUTENbHOCTU AaHHON hasbl B N0OOM 13 paboumx LIMKIIOB.
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Ona ypnobctBa nonb3oBaTens npegycMoOTpeHo 2 pexuma oTobpaxeHuns ¢as. [lo ymonyaHuio
NPOMTaKTbl MOKa3bIBAOTCA CBEPHYTbIMW, yKa3biBaeTCs Nub obuwasi AnNMTenbHOCTb NpomTakTa. Ecnu Haxatb
KHOMKY «PasBepHyTb NPOMTaKTbI», TO NPOMTaKTbl OyayT nokasaHbl NogpobHo.

Ona peanusauum mexaHu3mMa nporycka newexogoB MO BbI30BY, BO3MOXHO MporpammMmupoBaHue
crneuunaneHbix a3 TBI1. [Ing atoro Heobxoaumo HaxaTb KHOMKy «Bkmountb nopgaepxky TBI», yctaHOBUTH
XapaKkTepUCTUKMN AOoNONHUTENbHbLIX a3 TBI1, 3atem BepHyTbCA Ha BknagKky «Hanpaenewus» u ycTaHOBUTb
HeoOxoaumble cBoWcTBa HanpasneHus TBI1. [Nocne aToro MoXHO NepeHa3HauYnTb BbIXOA4bl KOHTponfepa Ans
yctponctea TBI: «kenTblM» curHan cooTBeTCTBYyeT curHany «Kgute», «3eneHbit» - curHany «Wgnter.
CurHan «Mgute» TBI1 Bcerga Bkntovaetcst B nepson ¢ase TBI 1 roput oo koHua umkna, curHan «Kgute»
BKITIOY@ETCA NPW HaXkaTun KHOMKWM BbI30BaA M ropuT A0 BKkNOYeHuss curHana «Mgutex». lNpu pabote c
rpomkorosopsmm yctporctsom TBIT npomssogctea OOO «KomcurHan» mcnonb3yeTcs TONbKO OAMH BbIXOS
ANs BblAayn ronocoBoro coobuieHnsa «xkauter». lNpu pabote ¢ nHAMKaTopom OBpaTHOro OTcyeTa 3TOT BbIXOL
BOOOLLEe He HyXeH. Ecnv mexaHu3am nponycka newexogoB No BbI30BY peanusyetcs 6e3 yctponctea TBI1, 1o
dusnyeckme BbIXoabl KOHTpoOepa nog Hanpaenernve TBIT MoxHO ocBobOaUT.

Mo ymonuyaHuto noruka pa6otbl nporpammbl TBI koHTponnepa npu paboTe C  BbI3bIBHLIM
HanpaBneHnem cnegywowas. B pexume oTtcytctBusa BbidoBa oT TBI1, koHTponnep paboTaetr no TakTam,
HaxogsawmMmcs nog cTonbuom «umkn pabouniny, Npu 3TOM Mepexon C nocregHen ¢asbl B paboveM uumkne
nepByl0 NPOUCXOOUT MO  criegyloleMy 3a Hel NMPOMEXYTOYHOMY TakTy. [locre HaxaTusi Ha KHOMKY Bbi30Ba
TBI1, Ha 3anporpamMMMpOBaHHOM MO CUrHam <«KauTe» BbIXxode MNOSABMSETCA HanpsbkeHne gnst namnsl TBI
"Koute" (koTopyro MOXHO W HE MOAKIYaTh), KOHTPOMsep NpoBepsieT, oTpaboTanochk MM MUHMManbHOE BpeMS
¢asbl, BO BpEMS KOTOPOW NpuLien 3anpoc ot kHonku TBI, n ecnn ga, To npoBoaNT 0TpaboTKy NpoMTakTa (ecnu
HeobxoaMMO), a 3aTem nepexoguT K oTpaboTke nocrnefoBaTeNnsHOCTM has, ykadaHHbIX B ctonbue «uukn TBIMy,
O[HOBPEMEHHO C 3TUM nofasBas HanpshkeHue ans namnel "Maute". MNMpu aToM nepexon ¢ nocnegHen dasbl
pabouero uukna Ha dasy uyukna TBI1 Gyaet npoucxoante No NPOMEXYTOYHOMY TakTy 0603HayeHHOMY nepes
3TON BbI3bIBHOM pas3on. Mo OKOHYaHUM OTPabOTKM YyKa3aHHOW MOCNeAOBaTENbHOCTM  KOHTpOMNep
BO3BpallaeTcs K nepBov case pabodero umkna. YacTHbIM criydaem SABMSIETCS CaMbli pacnpoOCTPaHEHHbIN
crnyvam obbekTa, KOTOpbIi paboTaeT NOCTOSIHHO MO O4HOMY (MnM OBYM) TPaHCMOPTHOMY HarnpaBreHuto, a
nocne 3anpoca TBI1 nepexogut Ha paboTy No newwexogHOMy HanpaBfeHWo Ha onpefenieHHoe Bpems, nocne
Yero BHOBb BCTAET Ha NpeablgyLlee COCTOSHME.

Mpn HeobxogmmocTu norvka paboTel TBI1 MoxeT ObiTb MameHeHa. [locne obpaboTku danmna .kO
naTtyepoM WnM MNpy CO34aHWWM OpraHuM3auun nepekpecTka B KOHdurypatope Gonee BbICOKOW Bepcun, Yem
1.1.2.5. MOXHO OpraHu3oBaTb «ObICTPbINY nepexon B a3y TBI1 ¢ nomouwlblo oTmevaemoro nonsa «bbICTpbIn
nepexog B TBIM». B aTom cnyyae nocne Haxatus kHonku TBIT no okoH4YaHum Tmin TekyLlen dasbl KOHTpoNnep
Yyepes COCTOSAHME «BCE KpacHble» nepenaet cpasy B dasy uumkna TBI1.

3amblkaHue koHTaktoB TBIT npu oTknoyeHHon nogaepxke TBIN BbIZOBET YCKOPEHHbLIN nepexon
KOHTponnepa B ¢asdy 1 ¢ oTpaboTkon MUHMManbHOro BpemMeHun a3 Tmin. Ecnn koHTponnep Haxogwurcsi B
daze 1, BpeMsa ¢asbl 1 OyaeT yBenmyeHo. OTO PeXMM «MUKPOBOJHbI», KOrga OAMH KOHTponnep (BegyLiui)
CUHXPOHU3MPYET Apyron (Begombin). Mprmep BKNOYEHUSA KOHTPOMNNEPOB B pexuMe "MUKPOBOSHA" NpuBedeH B
npunoxennn 10. B kayecTBe BeayLLlero MOXeT MCNoNb3oBaTbCs N0OOM KOHTponnep, Tak kak obmoTka pene
noakroYaeTcsd napannensHo namnam. B kayectse Be4OMOro MOXeT MCNONb30BaTbCs KOHTponnep cepun KOAY-
3M, KOY-3, unu KOY-1M. BaxHo, 4TOObl KOHTaKTbl pefie 3amblikanu KOHTakTbl kHomku TBI, n 4tobbl nogaepxka
TBI1 B BEOOMOM KOHTposnniepe 6bina oTkIoYeHa.

Mpn nosiBneHWn HanpskeHns Ha Bbixoge KoHTponnepa A1 pene K1 cpabatbiBaeT M 3amblkaeT
KOHTakTbl kHoMnkn TBI Ha koHTponnepe A2. [lononHutensHoe pene K1 MOXHO pa3mecTuTb B KOpryce BE4OMOro
KOHTpOMnfepa wunuM B OTAENbHOM Kopnyce. OneKkTpoMexaHuyeckoe pene MoOXeT OblTb  3aMEHeHO Ha
ONTO3NEKTPOHHOE (C M3MEHEHUEM CXEMbl BKITHOYEHMS €CTECTBEHHO), @ MPOBOAHOM KaHan CBA3N MOXeT ObITb
3aMeHeH, HanpuMep, pagvokaHanom.

13.4.6. Oanee nepexogsaT k Bkrnagke «Paboune UMKnbI», B KOTOPOW ONPedEnstTCA BCE BO3MOXHbIE
UMKbl paboTbl cBETOOPHOrO 0OLEKTA ANA pa3nUyHbIX YCIOBUIA OBUXKEHUS (B 3aBMCMMOCTb OT BPEMEHM CYTOK
N OHel Hegenn) nNo cBeToOpHOMY OOBLEKTY U MO3BOMAKT ONPedenvTb Pas3nuyHble NPOAOIKUTENBHOCTU (ha3
ONSA KaXKOO0ro uMkra B 3aBUCUMOCTM OT 3TUX YCINOBUN. Tak XXe onpefeneHbl 2 cTaHOgapTHbIX pabounx uyukna -
OC (Bce curHanbl oTkmtoydeHbl) U KM («wkenTtoe MuraHue»). KonmyectBo MCMofb3yeMbix paboumx LMKIOB
OrpaHM4MBaeTCs TOMbKO AOCTYMHbIM OObeMOM (pral-NamMAaTV KOHTposnniepa M B MNOCMEOHEM BapuaHTe
orpaHmdeHo 34-ms. [ns cosgaHvs HOBOro paboyero Lukna HeobXOAMMO HaaTb Ha KHOMKY Ha naHemnu
nporpamMmbl «+», HOBbIV UMKN ByaeT gobaeneH B KoHel Tabnuvubl. AHANOMMYHO HaXKaThe KHOMKW «-» yaansieT
BblAENEHHbIN LMKN (ecnu paHee 3aBefeHHbl 3A4ecb uukn 6yaetT BBeOéH XxOoTd Obl B OOAHOM AWMpEKTMBE
CYTOYHOro nnaHa, To yaanuTb ero 3aecb OyaeT Henb3s - HeOOGXOAMMO CHavana BbIBECTM €ro M3 CyTOYHOro
nnaHa a 3areM yganuTb 3gecbk). [Ona ypobcTBa KaXaoMy LMKIY MOXHO MNPUCBOUTH  OCMbICIIEHHOE
HavMmeHoBaHue (Hanpumep, «Pabounii geHby, «YTpo 7-9» unu «BbixogHol geHb»). MpocTo LWwenkHuTe no
sYerike C HaMMEHOBaHMEM UWKNa W BBeOUMTE HeOoOXOAMMbIA TekcT. [OnutenbHocTb a3 B LuKIe
yCTaHaBNMBaETCS TakMM e obpa3oM, Kak U Tmin Ha cTpaHuue CBONCTB a3, T.e. HE0OXOOUMO LLENKHYTL MO
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A4elrike N BBECTU 3HaveHue. OAnuTenbHOCTb (hasbl B UUKNe He MoXeT OblTb MeHblue, 4eM Tmin ana gaHHon
dasbl.

13.4.7. Bknagka «CyTouHble nnaHbl» onpeaenseT anroputMm paboTbl KOHTponnepa B 3aBUCUMOCTU OT
BpeMeHU cyTok. CyTOYHBIN NnaH MOXET coAepXaTb OOAWH UMM HECKOIbKO OMNpPedenéHHbIX paboumx LUKMIOB U
ctaHgapTHble umknbl («XXKM», «OC»). MoXHO onpegenutb HECKOMbKO CYTOYHbIX MMAaHOB AM1S pPasHbiX OHEN
Hegenu. [ins nepexoga Ha 3Ty CTpaHULy HaXXMuTe Ha Hagnucb « CyTouHble nraHbl». CAMCOK CYTOYHbIX NNaHOB
npeactaBneH B BuAe ABYXYPOBHEBOW Tabmuvubl. Ecrnv BblOenWTb LWEMYKOM «MbIWW» CYTOYHBIA MMaH, TO
Ha)kaTue KHOMKU «+» Ha naHenu fobaBnseT B KOHeL, Tabnuvupbl HOBbIN CyTOYHbBIN MAaH, @ HaXaTue KHOMKN «-»
yoansieT BblENeHHbI CYTOYHbIM MiiaH (eCnu CyTOYHbIM MfaH UCMOMb3yeTcs B HeOeNbHOM MfaHe, TO ero
yoaneHne HeBo3MOXHO). BaxkHo! Kak MMHMMYM fomkeH ObITb onpeaeneH XoTd O6bl OQUH CYTOUYHbIM NNaH.
Ecnu wenkHyTb N0 3HAYKy B BMAE MarneHbKOro YepHOro TpeyronbHUKa, TO CTPOKa nrnaHa passepHeTcs, u byayT
NMoKasaHbl OMPEKTMBbI CYTOYHOro nnaHa. MoOXHO BblAenUTb CTPOKY AMPEKTUBbLI U HaXaTMeM KHOMKM «+» Ha
naHenu BCTaBWUTb MOCME Hee HOBYK AMPEKTMBY (€Cnv BpeMs Havana OencTBUSA crneaylollen OMpeKTUBbI
OTNMYyaeTcsa OT BpEMEHU Havana BblAENeHHOW MeHee YeM Ha 1 MUHYTY, TO BCTaBKa HEBO3MOXHA) UNu, Haxas
KHOMKY «=» yOanuTb BblAeMNeHHY AMpeKkTUBY. [na kaxaon OUPEKTUBbLI HYXXHO YCTaHOBUTbL BpPeMS Hadana ee
JencTBust (9TO BpeMsi AOMMKHO ObiTb Oonblle BpeMeHW Hayana npegplaylwien OMPEKTUBbI M MEHbLUe -
cneaytwowen) n padouni umkn (U3 paHee onpeaeneHHbiX NN cTaHaapTHbIX). JMpekTuBa AencTByeT OO Hadvana
OENCTBUS crefyoLen No BpeMeHn OMPEKTUBLI. B cyTouHOM nnaHe gormkHa ObiTe onpegeneHa xota Obl ogHa
avpektmea. MakcumanbHoe KOnM4ecTBO OupekTnB B nnaHe - 15. MOXHO 3aBecTu CBOW OCMBbICIIEHHbIE
HaVMEeHOBaHUSA CyTOYHbIM NnaHaMm (« paboyero AHA», «NATHULAY, KBOCKPECEHbEY U T.4.).

13.4.8. AHanorn4HbiM 06pa3om 3anonHsieTcs Bknagka «HepaenbHbIM NnaHy», B KOTOPOM onpefensieTcs
anropuTM paboTbl KOHTponsepa No AHAM Hedenu. [ng Kaxgoro OHA Heaenu MOXHO onpeaenuTb OUPEKTUBY
HeOernbHOro nraHa, yKasbiBaloLlylto, KakOW CYTOYHbIA NfaH [OMKEH BbINOMHATLCA B 3TOT AEeHb Hedenwu.
[OunpektnBa HegenbHOro nnaHa AEWCTBYET A0 Hayana OencTBus crnefylolen no BpeMeHu AupekTuBbl. WX
KonuuyecTBo — He bonee 15 B nnaHe. B HacTosiwee BpeMs KoHTpornepbl KOY noaaepxvsaloT paboTy TOMbKO C
OOHUM HefernbHbIM NnaHom. PaboTta ¢ HegenbHbIM MaHOM OYeHb MOXoXa Ha paboTy C CYTOYHbIMU NITaHaMK,
3a UCKMIOYEHMEM TOro, YTO MOXHO PefdakTUpoBaTb AEeHb HeAernu Havana OecTBUS U HadHayaTb CYTOYHble
nnaHbl N3 paHee onpeaerieHHbIX.

13.4.9. Heobsi3aTenbHbIM ANs1 3aNOfHEHNS SIBNSIETCA peAaKkTop cxeMbl ABuKeHusi. OH Bbi3biBaeTcs
HakaTmem Ha KHoMKy «OTKpbiTb PEedaKTOp CXeMbl ABWXKEHUS» W 3afdaeT nfaH NepekpecTtka U TpekTopuu
OBWKEHNS TPaHCMOPTHbIX CPeAcTB M newexogoB. B ganbHenwem ata vHgopMauus MCnonb3yeTcs npu
dopMMpoBaHMM MacnopTa cBeToopHOro obbekTa. B npaBon 4YacTn peaakrtopa Cxembl OBUKEHUS] HaXXMMaeMm
KHOMKY «3arpy3autb nnaH nepekpectkay. B nosBmBlleMCa cTaHOAapTHOM OKHE Haxogum ann 13 QUpekTopuu
«WabnoHbl nepekpecTkoB» M OTKpbiBaem ero (06bl4HO «LLlabrnoHbl nepekpecTKoB» pacnonoXeHbl B TON e
AvpekTopun, 4To M nporpamma). 3atem B Tabnuvue cnesa BblbMpaem SYENKy HYXHOrO HanpasreHus.
Haxumaem KHomky pepaktopa «HoBas Tpaektopusi» v Bbibpaem HeEOOXO4MMYK TPAEKTOPMIO U3 OOCTYMHbIX.
MNMepemeliaem ee B Heobxoanmoe MecTo Ha nepekpectke. CHoBa Haxumaem KHomky «HoBasi Tpaektopus»,
BbIOMpaeM ApPnblYOK HanpaBfieHWss U MEPEMELLAEM €ro K CTpesfike TpaeKkTopuu. AHanorMyHble onepauuu
NpoAenbiBaem A1 OCTanbHbIX HAaNpaBneHU.

Haxumaem KHOMKY «3akpbiTb», €Cnv 3akoH4Mnm paboTy mnm «CKpbITb peaakTop», €ecrnu
HeoOX0AMMO MPOCMOTPETb ABMXKEHME MOTOKOB MO hasam. [nsi NpocMoTpa akTMBHbIX TpaekTopun B case
BblGupaem Bknagky «®Pasbl» (OKHO CXeMbl ABUXKEHWS OCTAeTCs MOBEPX OPYTMX OKOH) M LLENKaeM «MbIWbo» Ha
3aronoBke cTtonbua HyxHou ¢asbl. bonee nogpobHo paboTa ¢ pegakTopoOM CXembl OBWXKEHWSI OnucaHa B
crnpaBke KoHdurypaTopa.

13.4.10. lNocne BbINOMHEHUS OMUCaHHbLIX LWaroB NPOMAMTECL MO BCEM BKMNagkam nporpaMmbl K
npoBepbTe, HET NN OLLMBOK.

13.5. CoxpaHeHune 1 3arpy3ka npoekta

[nsi coxpaHeHus npoekTa BOCMONb3yNTECh KHOMKOW C M3obpaxeHnem auckeTbl «CoOXpaHWUTb NMPOEKT»
WM KHOMKOM C M300paxeHnem AMCKETbl U BONPOCUTENbHOrO 3Haka «CoxpaHuTb MPOeKT Kak ...». Baw dawnn
nonyunt pacwupeHne «KDU». B panebHenwem Bbl cMmoxeTe 3arpysutb ero Ans npocMoTpa  unu
pefakTMpoBaHUs — KHOMKa ¢ n3obpaxeHnem nankn « OTKPbITb NPOEKT.

BHUMAHWE! ®ainn npoekta He nognexuT 3anucu Bo Flash-namate koHTponnepa KOY-3.2M.

13.6. 3anuch opraHmnsaumm NepeKkpecTka B KOHTpoep

lMocne npoBedeHMs MOArOTOBKM K 3anvcu NporpamMmbl B KOHTPOMMep, onMcaHHoN Bbiwe, ybeauTtecs B
Hanuumm mxamnepa XP1 Ha nnate koHTponnepa (npunoxeHue 5). BknouuTe nutaHuMe KoHTponnepa wu
nepeBeavTe ero B PEXMM XenToro MuraHus Tymbnepom Ha naHenu (Tymbnep BBepx). KoHTpomnmnep rotoB K
nporpammupoBaHuto. Ecnn Bbl yBepeHbl, 4TO nporpammHas KoHdurypaumss cdopMmpoBaHa npaBUibHO, TO
MOXHO MpPOM3BOAUTL 3anncb BO raWw-namsATb KOHTponnepa. [1pocTo HaXMuTe KHOMKY C MU3obpaxeHuem
MukpocxeMbl «llepesanucatb hral-namMsaTe KOHTponnepa», BolbepuTe MYHKT MEHH0, COBMNaatoLmnii ¢ TUNOM
nporpaMmMupyemMoro KOHTponnepa, M crnegynte nosiBuBlIMMCA ykadaHusMm. Homep COM-nopTa Ha akpaHe
OOMKeH coBrnagaTb C HOMEPOM MopTa, K KOTOpoMy nogkntodeH kabenb. Ans USB-kabena ato tor COM-nopT,
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KOTOPLIN NOSABUICSA Ha KOMMbOTEPE nocne nogknioveHns kabens. Mo okoH4YaHuM NnporpaMmMupoBaHus yganuTe
okamnep XP1. lMocne 3anncyn HacTosATENbHO PEKOMeHOYyeTCcs NpoTecTupoBaTb paboTy KOHTpossfepa Ha
cTeHpe.

O6paTnte BHUMaHWe, 4YTO 0ba Buaa kabens BHadane MNoOAKM4arTCcs K komnbioTepy. Kabenb ans
COM-nopTa nogkntoyaetca k csobogHomy COM-nopTy BbIKIIOYEHHOIO KoMMbloTepa, kabenb USB — k USB-
pas3bemy BKITHOYEHHOIO U 3arpyXeHHoro komnbtotepa. Ecnun Bbl nogkntovaete USB-kabernb k kKakomMy-To MOpTY
USB BnepBble, NoTpebyeTcst ycTaHOBMTL ApanBep BupTyansHoro COM-nopTta. Ecnv gpanBep yxe yCTaHOBIIEH,
notpebyetcsa nogoxaaTb HEKOTOPOE Bpemsi, Noka komnbioTep HangeT USB-ycTponctso. Nocne aToro gpyron
KoHeL kabens MOXHO NOAKIYaTh K KOHTPOepy.

13.7. Banucb opraHmsaumm nepekpectka B dann ans nocnegywowen paboTtbl € BHELIHUM

nporpamMmmaTopom

Ecnv no kakum-To npuymHam HeobXxoAumMO BOCMOMb30BAaTbCA BHELUHUM MpOrpaMmMaTtopoM, TO
coxpaHute paboTy B dann. [Ona 3Toro HeobXxoAMMO HaxaTb KHOMKY C M300paXeHMeM MUKPOCXEMb
«lMepe3anucatb ¢naw-namaTe KoHTponnepa». B nosiBuBwemcs okHe Bblbepute «CoxpaHuTb B chann ...»,
BBEOUTE Ha3BaHue dairna v ykaxute nyTb coxpaHeHusl. MNMpolwmrBka OyaeT coxpaHeHa B chain ¢ pacluMpeHnem
«KO». ObpaTtnTe BHMMaHue, 4YTo 3TOT dhann NOTOM He MOXeT ObiTb 3arpyxeH B nporpammy KDU3XP ato He
dann npoekta «KDU».

13.8. 3an1cb opraHmnsauum nepekpecTka B NynbT guarHocTukm MNO-2

Mynbt gunarHoctnkm MO-2 ¢ npowwmBkon He Hwke pd2vi1 05 (V1.05) moxeT umcnonb3oBaTbCca Ansi
nepeHoca opraHu3aumm nepekpecTka Ha oObekT. PaHHMe Bepcumn nporpaMmMHOro obecnedyeHuns aToT pexnm He
noagepxmeatoT. [Npasuna paboTsl C NyNbTOM NPUBEAEHbI B OTAENTbHOM TEXHUYECKOM ONUCaHUM.

13.9. Npumep nporpaMmmMmMpoBaHns opraHn3aumm nepekpecTka npuseaeH B NpunoxeHum 11.

13.10. Ona paboTbl C 4Yacamu KOHTponnepa uepe3 kabenb nporpaMMMpoBaHUS Heobxoanmo
noaroToBMTb KOHTponnep K nporpammupoBanHuto (n.13.6). lMonoxeHune pxamnepa XP1 6es3pasnuyHo. [Ons
YTEHUS YaCOB HYXXHO HaxaTb KHOMKy «CuyuTaTb Bpems», OANA CMHXPOHM3aUMM YacoOB KOHTponsiepa ¢ vyacamu
KoMMbloTepa — KHOMKy «CuHXp. Bpemsi». Ha Bpemsi oGMeHa KOHTpornnep nepenaeT B OTKIIOYEHHOE COCTOSHUE.
Mogyne DataExp.dll 3 coctaBa koHdurypatopa gormkeH 6biTb Bepcun 1.0.2.9.

14. PABOTA C NMYJIbTOM ONATHOCTUKN.

14.1. B npouecce paboTbl KOHTponnepa 6yayT BO3HMKATbL CUTyaLun, Npyu KOTOpbIxX ByaeT Heobxoaumo
BMeELLATENbLCTBO OMepaTMBHOIO nepcoHana. B gaHHOM pasgene kpaTko onucbiBaeTca paboTta nonb3oBarens
C nynbToMm guarHoctukm MO-2 npu CTLIKOBKE €ro ¢ KoHTpornepom. bonee nogpobHble cBeaeHUs NPMBOANTCS
B OMNUCaHMM Ha KOHKPETHYH BEPCUI MNPOLIMBKMA NynbTa AWArHOCTMKW. [ns COBMECTMMOCTU paHee
BbINYLLIEHHbIX MyNbTOB C KOHTpomnnepamu cepun KOY-3M Heobxoaumo OOGHOBWTbL MPOLUMBKY MynbTa.
CoBMeCTUMOCTb NyNnbTa C paHee BbiMyLLEHHbIMW KOHTPOMiepamMmn He HapywaeTcs. Pann NnpoLuMBKM BXOANT B
KOMMIEKT NOCTaBKMW.

14.2. TynbT OMarHOCTUKM NpeacTaBnsieT cobon NnepeHOCHOM Npubop, UMEKLNA Ha NNLLEBON CTOPOHE
yeTbipexpaspsagHbli  CBETOOUOOHBbIA  AMCMMEN, nNpedHasHayYeHHbIn AN OTODpaXKeHusi 3HaKO-YMCITOBOW
WHopmMaLmn, BOCEMb CBETOAMOAHBLIX MHAMKATOPOB AN 0TODpaXxeHusa Tuna BbIBOAUMOWN UHopMaumum, n Tpu
ynpaBnsoLme KHOMKW, npegHasHaveHHble Ang sbibopa Tuna BbIBOAMMON MHOPMaLMK Ha gucnnen "pexmm”,
N3MEHEHUs 3Ha4YeHus nepsbiX ABYX 3HakoB Ha aucnnee "00:" n BTOpbIX ABYX 3HakoB ":00". BblHeCEHHbIN Ha
yanvHsoLWwem kaberne pazbem CNy>XUT NS NOAKMYEHUS MynbTa K KOHTPOnnepy.

14.3. Tekywee Bpems. [py nogknioveHun nynbTa K pasbemy X14 paboTatollero KoHTpornnepa,
pPacnosioXeHHOro Ha NUUEBOW CTOPOHE MaHenu MOHTaXHOW, cnycTa 3-4 Cek Ha CBEeTOAMOLHOM Aucnnee
OOIMKEH MOSIBUTBCS HOMEpP TeKyLlen BepcuyM MNporpaMMHOro obecrneyeHus nynbTa, a 3aTeM — Haanuchb
«CLOC». Ang Ha4yana paboTbl B MEHIO BpEMEHU criedyeT HaxaTtb KHonky "00:". Haxatne kHorkn "pexum”
OOMMKHO MO KOMbLy MEepeKmnYaTb CTPOKU NyNbTa M PEXUM MHOUKALMKU: rod, YMCNno U Mecsd, AeHb Heaenw,
Yacbl U MWHYTbI, CekyHObl, pexum BBoaa «Ent.», Bbixog n3 mMeHio BpemeHu «Ehity. [Mpn atom Bcerga
CBETUTCS CaMblIVi BEPXHUI CBETOAMOA NMyfbTa, YTO MHANLMPYET paboTy B MEHIO BPEMEHN.

lMocne Bxoga B MeHH BpeMeHu nynbT paboTaeT B pexume MHOUKaUMM Tekywero Bpemenu. [pu
N3MEHEHUN Kakoro-nmbo 3HadeHus NynbT MEPEKYaeTCa B PEXMM peaakTUpPOBaHMS, Koraa 3HadeHue
BPEMEHU Yyxe He obHoBnseTcsa. [ng yBenuueHns nokasaHui B NEBOW 4YacTu gucnnes HeobXxoammo HaxaTb
kHorky "00:", ons ymeHbLweHns - "00:" n "pexum". [Ina nokasaHuin B NpaBon YacTu AUCMNes COOTBETCTBEHHO
kHonky ":00" unun ":00" n "pexnm".

[ns ycTaHoBKU TEKyLLero BpeMeHun 1 aatbl Haxumaetcs kHonka ":00" B pexume «Ent.», ans Beixoga 13
MeHto 6e3 3anMcy BpemMeHn B KOHTponnep - kHonka ":00" B pexxume «Ehit». MNpegycmoTpeH pexnm koppekuun
BPEMEHW MO CUrHanaMm TOYHOro BpeMeHU. [INnsi 3TOro B pexume OTOOPaKEeHWUsi CEKyHO, HaXKUMAaeTCsl KHomMka
".00" n OTMNYCKAETCAH c Ha4yanom LeCToro curHana TOYHOro BpeMeHu. Ecnu Tekyllee 3HadeHue cekyHn
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fonbwe 40, nponcxoouT MHKPEMEHT YacoB (ecnn TpebyeTcs, TO M AHA Hegenw, yicna, mecsua v T1.4.) B
NPOTUBHOM CIly4ae CeKyHAbl MPOCTO OOHYNAITCS.

[OunanasoH gonyctumbix 3HadeHuin. Kanengapb paccumtad Ha 2005...2050 rog, uucno mecsiua mMoxeT
6biTb OT 1 go 31 (nnm 28,29,30), mecay — ot 1 o 12, aeHb Hegenu ot 1 go 7, yackl oT 0 go 23, MuHyTbl OT O
0o 59, cekyHgbl ot 0 go 59. MNpu BBOAE BpeMeHW/OaTbl 3HAYEHUS NMPOBEPSIIOTCA HA KOPPEKTHOCTb, a npu
HeobXxoaMMOCTU ucnpasnaTca (TpebyeTcs NoATBEpAUTbL MchpaBneHue). [leHb Hedenu He paccuYnTbiBaeTCA
no gate, YTO MO3BOJISIET CYNTATb HAYaArIOM HeAENM Kak NOHeOEeNbHUK, TaK U BOCKPECEHbE.

14.4. MNnaH. NMpn OAHOKPATHOM HaXKaTUM KHOMKKU "pexunm" Ha naHenu OOMKEH 3aropeTbCs CBeToamnon
"neHb Hegenn", a Ha uHgukatope BbicBeTUTCA «PLANn». 3Ta cTpoka 3apesepBuMpOBaHa AS1 AalbHENLIEro
NCMNOMb30BaHWS.

14.5. TectoBbin pexum. Cnegywowas no3nMUUSA SABNSETCS TECTOBbIM PEXMMOM W MO3BOMSET,
Hanpumep, NPOBECTU NPoBepKy paboToCnoCOBHOCTN BCEX BbIXOOOB KOHTPOMepa B yCroBusax nabopatopum.
Ona atoro Heobxoammo nepeBectu Tymbnep "KM" B BepxHee MOMoXeHue, yCTaHOBUTbL kHomnkow "00:"
3Ha4yeHue Ha Tabno "02" n nocne npekpaLLeHns XXenToro MUraHnst Haxkatmem kHonku ":00" 6ygyT noodyepeHo
BKMOYaTLCA KaHanbl B cneytowem nopsagke: 1k, 1,13, 2k, 2x, 23, 1 7.4. Mbl He pekoMeHayeM Ucnonb30BaTb
3TOT PEXUM Ha NepeKkpecTKe, Tak Kak BO3MOXHa CUTyaLus, KOorga no rnaBHOM gopore cBeTodop nmoraileH, a
Mo BTOPOCTEMNEHHOW 3aXKercsl paspeLuatoLmii curHarn.

Ecnun yctaHoBuTb kHonkon "00:" kog "03",T0 AaHHasi npoBepka OygeT NpPOM3BOAMTBCS C KOHTPOIEM
NpOTEKaHNs TOKa MO KpacCHbIM flamMmnaMm W Hanuynsi HECaHKLMOHMPOBAHHOIO HamMpsKEeHWUs Ha 3eneHbIX
BbIxodax. [ns Bbixoga MX TECTOBOrO pexmma U BOCCTAHOBIEHUS (PYHKUMM KHOMKM “pexkum” kHorkon “00:”
HeobxoaMMo ycTaHoBUTL kog “00”.

Kog “01”, yctaHoBneHHbIn kHonkon “00:” no3sBonsdeT BOWTM B peXum pyyHoro Beoga dasbl. Haxatue
kHonkn “:00” nepebupaeT N0 KOMbLUy BCEe uUMeKLWMecs B KOHurypauum nepekpectka ¢asbl. [[Ons
NOATBEPXAEHUSA BKMIOYEHUS BblIOpaHHOW hasbl HaXMWUTE KHOMKY “pexunm”.  (PYHKUMS KHOMKM “pexmm’
nameHunaco). Ecnu BBegeHHasn gasa oTnmMyaeTcs OT TeKyLen, nepexoq Ha Hee ByaeT BhINOMHEH Yepes Bce
nonararoLmMecss MMHMMarnbHble BpemMeHa a3 u NpoMTakTbl. OTO No3BongeT ucnonb3osaTb [1[-2 B kayecTBe
BbIHOCHOIO nynbTa ynpaeneHus. BbiiTu M3 pexuma pyqyHoro BBoga pasbl MOXHO BBoAOM koaa “00” wnu
nepeknoyeHnem Tyménepa «XXM» B HXKHEE NONoXeHUe.

Kog “04”, yctaHoBneHHbI kHomkown “00:” nepeBoAWT KOHTPOMMEP B PEXMM MPOBEPKA OpraHusaumun
nepekpecTka Ha cTeHAe. B Hem He BbIMONHAETCA NpoBepKa NPOTEKaHMS TOKa MO KPACHbIM flamMnamM Y Hanu4iums
HECaHKUMOHMPOBAHHOIO HanpshkeHust Ha 3erneHblx Bbixogax. KHonkon “:00”, kak n B TeCcToBOM pexume 1,
MOXHO MO KOMbLYy BbiOpaTb HOMep hasbl, a KHOMKOW “pexxnm” nepeBecTu KOHTponnep B 3Ty dasy. Nepexon
BbINOSHSAETCA Yepes Bce nonaratowmecs dasbl n npomTakTel. C 3TOr0 MOMEHTa KOHTPONSep OKa3biBaeTCcs B
pexume pyyHoro Beoga ¢asbl (HO 63 KOHTPOSA KpacHbIX 1 3eMeHbIX HanpaBneHun).

B TexHonornyeckux pexmmax cokpallaeTcs BpeMsi 3amMTHoro otknoveHms ¢ 40 cekyHa oo 10 cekyHg
W CHUMAOTCS OrpaHNYeHUs No KONU4eCcTBY aBapun.

14.6. 3amep TOKOB. B neBom 3HakomecTe BbIBOOMTCS YCMOBHbIA HOMEP U3MepsAeMoro KaHana.
[MpakTnyeckon LeHHOCTN AN Nonb3oBaTens He HeceT.

B npaBom 3HakomecTe B TEXHOJIOTMYECKOM PEXUME B YCMOBHbIX €4MHULAX BbIBOAWUTCSA TEKYLLUA TOK.
Ecnn nepeknioyatens SA1.X KOHTponfepa HaxoauMTCA B NOMAOXeHUU «namnbl» (3amkHyT, "ON”), uncno 99
NPMMEpPHO COOTBETCTBYET TOKy 2A. bonblune 3HayeHus okpyrnstotca Ao 99. B pabodem pexvme BbIBOAMTCA
3HayeHMe TOKa B MNpoueHTax oT kanubposku. HaxaTtme kHomku “:00” mpuBegeT K  3anycky npoueaypbl
KanmbpoBkn (3aHeceHuMs B NamsATb BbIXOAHbIX TOKOB BCEX KaHaroB), €Cnv 3TOT pEeXuMM MoAAepXKusBaeT
KOHTponnep. Ha ato Bpemsa 6ygeT nHanumpoBatbes «d0».

14.7. Bpemsi, AgeHb aBapuu, Koa U HanpaBneHue. o3vunn "Bpemsa aeap”, "oeHb aBap", n "kog wu
Hanp" MCMNONb3yKTCA ANs CHATUA WHGOPMaUMM O NPUYMHE Mepexoda KOHTponnepa B OTKMAYEHHOEe
COCTOSIHME UIN XXENTOoe MUraHue.

B pexume "Bpems aBap" Ha gucnnee OyaeT ykasaHO BpeMs NEPEKITHYEHNs] KOHTPOMepa, B pexume
"OAeHb aBap"- OeHb Hedenu, KOTOpbIn 3TO nepekniodeHre npomsowno. B pexume "kog n Hanp" B nepBbiX
OBYX undpax byaeT ykasaH Kof aBapuAHOrO NepeKto4eHnst KOHTponsepa, npu aToMm:

- kog 88 COOTBETCTBYET OTKIMIOYEHWIO KOHTpOMfepa M3-3a MOBPeXAEeHMs AaHHbIX O KOHdurypaumm
nepekpectka B Mukpocxeme Flash-namsitn (Homep Tekywen dasbl 0);

- kog, AA COOTBETCTBYET OTKITHOUYEHMNIO KOHTPOSIIEPa NO MPUYMHE KOPOTKOrO 3aMblKaHWUS UMW neperpyske
BbIXOOHbIX Lenen. Takke B WeCTHaguaTMpuyHoMm Buae OyadeT ykaszaH HOMep kagpa, B KOTOPOM MPOM3OLUIIO
3amblkaHue. [Mocne goMHoxeHus Ha 0,5 Mc nonyynm Bpems ¢ Hayana nepvoga ceTw,

- kog AB cooTBeTCTBYET neperpyske CUNoBOro Beixoga TokoM bonee 2,5 A B NnamnoBOM pexunme nnm
0,6 A B cBeTogmogHom (Onpegensetcs nonoxexHnem SA1). Tawke ByaeT ykasaH yCcrnoBHbIN HOMep KaHana. 1-
1kpacHbIi, 2-1 xenTbin, 3-1 3eneHbin, ... 33 — 11 3eneHbIn N T. 4,

- ko, BB - oTkntoueHue KoHTponnepa npyu HeCaHKLMOHMPOBAHHOM MOSABMEHUN HaNPsSXXeHUst Ha BbIXoae
3eneHbIX namn,
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- kog BD — npu oTka3e AaTUMKOB KOHTPONSA 3€MeHbIX Namn Ui noBpeXaeHum cuMmmcTopa (oTcyTcTeme
HanpsHKeHUs Npy BKNIOYEHHON 3eNeHon namne),

- ko CC - nepexod KOHTporfepa B XenToe MuraHue npu neperopaHum KOHTPONUPYyeMbIX KpacCHbIX
namn,

- kog CD — npu oTka3e JaTYMKOB KOHTPOJIS KPACHbIX JTaMn UM Npy NOBPEXAEHUN cuMmucTopa (namna
BbIKIMOYEHA, a TOK ocTancs) BctpeyaeTcs TONbKO B TEXHOMOMMYECKMX BEPCUSIX.

B nocnegHux yeTblpex crnyyasx Ha ApyrMx OByx umMdpax gucnnesa OygeT ykasaH HOMep HanpasrieHus,
BbI3BaBLLEr0 AaHHOE COCTOSHME.

He coxpaHsitoTca 4o BMellaTenbCTBa onepaTtopa crneayowme kogbl OLWMOoK:

- Kog 99 — oTknoYeHue KOHTpornepa 13-3a cbosa CTopoXXeBoro Tanmepa,

- kog EE — nepexopa koHTponnepa B 3HeprocbeperaroLnm pexmnm ns-3a cbos (OTKMoYeHns) ceTtu.

Kog DD 3apesepBupoBaH Ans OWMOKM CBA3W KackagupyeMblX KOHTponnepos. Yucno nocne koga —
HOMEp KOHTpornepa, C KOTOpbIM NoTepsiHa CBA3b (1 — BeayLUniA, 2 - BEAOMBbIN).

B npunoxeHunn 12 npuBeaeH pekomMeHayeMbli NOpSA0K Noucka HeMCNpaBHOCTEN.

HauuHaga ¢ npowwsku pd2v1_07 B MNO-2 BBegeHa BO3MOXHOCTb MPOCMOTpPa XypHana asapuii. B nesom
3HaKoOMecCTe CTpokM "AeHb aBap" B LUECTHAOLATUPUYHOM BUAE BbIBOOUTCSH HOMEP 3anvcu aBapuin. Ecnv tam
«00.», nHaMUMpyeTCHa TeKyllee COCTOsiHME KoHTponnepa. MHave — 3annck us xypHana. Nprnyem B cTpoke
"OeHb aBap" OygeT BbiBeAeH He JeHb Hedenu, a yucno. [ns nepexofa K Creaylowen 3anucu HyxXHO B
cTpoke "AeHb aBap" HaxaTb KHOMKy «00:».

Ecnun Bo BpeMs NpocMoTpa XXypHara NpoucxXoauT OTKas KOHTposnsiepa, HoOMep 3anMcy oGHynseTcs.

14.8. Bpemsa n Homep da3bl. B nocnegHen ctpoke nHauuupyeTcs BpeMsi paboTbl KOHTponsepa B
Tekywen dase n ycrnosHbln HoMep dasbl. Bpemsa nHamumpyetca B cekyHgax, ot 0 go 99. Ecnn Bpems
npesbiwaeT 99, Ha nHamkaTop GyaeT BbIBOOMTLCA YnMcno «99». Bpems cnoxHoro npomtakta otobpaxaeTcs
Mo TakTaMm, OTCYET B KaXXOOM TakTe C Hyns. YCMOBHbIN HOMep da3bl nMmeeT 3HadeHue ot 1 go 15: 1...12 —
Homep a3kl B COOTBETCTBUU C Baluen koHdurypauuein nepekpectka; 13 — npoMTakT; 14 — xentoe MuraHue;
15 — OTKNIOYEHHOE COCTOSIHUE.



