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1. BBEOEHVE

1.1. Hactoswee TexHuveckoe onucaHne KC54.01.000-01 TO npegHasHayeHO OMsi U3y4eHUs KOHTponnepa
JopoxHoro yHusepcanbHoro KOY-3.1PY TY 4218-002-47661447-02 (B panbHenweM "KOHTponnep" wnu
"YCTPOMCTBO") N COOEpPXUT OnncaHne ero yCTpoucTea, NpuHuuna JeNCTBUS 1 apyrme cBeaeHusi, Heobxoanmble
0N ero npaBUNbHOKW 3KCMnyaTaunn.

2. HASHAYEHUE

2.1. KoHtponnep KOY-3.1PY npepHasHayeH Onsi MEpeKntovYeHns curHanoB CBeToOpoB U CMMBOSIOB
ynpaensieMbIX MHOrOMO3MLNOHHbIX 3HAKOB U yKasaTenen CKOPOCTU Ha NoKarbHOM NepekpecTke.

2.2. YcnoBus akcnnyartauuu:

2.2.1. Pexxum paboTbl HenpepbIBHLIN.

2.2.2. Pabo4ymn gnanasoH TemnepaTypbl OKpyxatowern cpeapl ot -40 rpag go +60 rpag.

2.2.3. OTHocuTEenbHasa BRaXHOCTb Bo3dyxa Ao 95% npu temnepatype +30 rpag 6e3 koHAeHcaumu
Bnaru.

2.2.4. ATmocepHoe gasnenune ot 460 oo 780 MMm.pT.CT.

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

2.2.6. Pabounii ananasoH HanpshkeHUs NMTaHnsa ceTn nepemMeHHoro Toka oT 185 B no 242 B ¢ yactoTon
ot49 'y go 51 Iy,

3. TEXHUWYECKUE [OAHHbIE

3.1.  KoHTponnep obecneunmBaeT peanusaumio  MOGOM  CXeMbl  OpraHu3auum  OBWXKEHMS,
COOTBETCTBYIOLLEN NpaBunam AOPOXKHOrO ABWKEHWS MpU WUCMOMb30BaHMU faMMOBbIX WIW CBETOAMOOHbIX
cBeTohOpOB NyTEM NPOrPaAMMMPOBAHUS BCTPOEHHON (ONaLL-NaMATK.

3.2. KoHTponnep ocyLlecTBNAET NEepEKnOYeHNe TakTOB NO 3aroXeHHbIM B €ro na-namstb padbounm
nnaHam.

3.3. KoHTponnep ocyLlecTBNSAET OTCHET TEKYLLErO BPpEMEHW, AaTbl, AHA HEAENW N rofa No BCTPOEHHOMY
Tanmepy C MakCUMarbHOW CyTOYHOM NOrpeLlHOCTLI0 B @aBTOHOMHOM pexume He 6ornee 5 cek. Mpu nponagaHum
CETEBOr0 MUTAHUS BHYTPEHHWUI TavMep MOAKIHYAETCA K BCTPOEHHOMY WCTOYHMKY aBTOHOMHOIO MUTaHUS,
obecneynBaroLLEMY €ro Xog B TeveHune 3-x ner.

3.4. KoHTponnep obecnedvBaeT BO3MOXHOCTb MEPEKMoYeHnst MporpaMMm paboTbl MO CYTOYHLIM U
HeZdenbHbIM rpadukam.

3.5. KoHTponnep obecneumBaeT nogknoyeHne ogHOM rpynnbl Tabno BbidbiBHOrO newexogos (TBIM) TY
25-15.962-79 vnn aHanorm4yHoro emMy npyv MakCUMarbHOW OJfIMHE NMHMM CBS3M C HuM He G6onee 100 m (c
noaaep>Kkon obpaTHOro otcyeTa BpEMEHN).

3.6. KonTponnep obecneunBaeT py4HOE NepekntioyeHne KoHTponnepa ¢ pexuma paboTbl N0 BHYTPEHHeWN
nporpamme B PeXUM XKeNTOro MUraHus.

3.7. KoHTponnep obecneunBaeT Nogknto4eHNe n paboTy C yaaneHHbIM YynpaBnsitowmMM yCTPOUCTBOM,
paboTalpLiero ¢ MNpOTOKONIOM CUCTEMblI KOOPAWMHMPOBAHHOrO ynpaeneHus ACY[ paspabotkn HINO
"AsTomaTuka-[" r. Omck. lNMoaknioveHne obecneuvmBaeTcss No NPOBOAHOW NMHMM CBSI3WM C MapaMeTpaMu He
XyXKe crnegyoLmx:

- conpoTtuereHue He 6onee 190 Om / Kw;

- eMKoCTb He 6onee 0,04 Mk® / km.

3.8. KoHTponnep obecneuvBaeT nogkntoveHne n paboty C yganeHHbIM yrnpaBnsioLnM YyCTPONCTBOM,
paboTatollero C MNPOTOKOSIOM T[PYMNMoOA CBA3M CUCTEMbI KOOPAWUHMPOBAHHOrO ynpaenenns ACY[L-KC
pa3pabotkn OO0 «KomecurHan» r. EkatepuHbypr. lNoagkntoueHne obecneymBaeTcsa No NPOBOAHOM NMMHUM CBSI3U
C NapameTpamm He XyXe CrefyoLnX:

- conpoTtmeneHue nuHumn He 6onee 2000 Owm.,

- eMKOCTb nuHun He 6onee 0,1 Mk®.,

a Takke vyepes paguomogem PM-05 nponssoactea OO0 «KomcurHan» r. EkatepuHbypr.

3.9. KoHTponnep obecnednBaeT nogkmntoyeHne BbIHOCHOTO MyrbTa ynpaeneHus BI1Y-1 npowusBoacTea
00O "KomcurHan", obecnedmBatoLnin py4HOE MNepekntodeHne vepeayrlmxcsa a3 cBeToopHOro obbekTa
npv yaaneHuum oT KoHTponnepa He 6onee 25 m.

3.10. KoHTponnep obecne4vvBaeT nogkntdeHne nynbTa avarHoctuku MNO-2 ans BbiBoAa creayowen
cnyxebHon nHpopmaumm:

- TEKYLLLero BpeMeHu;

- Tekywien aatbl;

- TEKYLLLEro OHS Heaenw;

- TEKyLLEero roaa;

- Homepa oTpabaTtbiBaeMor OCHOBHOW (ha3sbl UMM NPOMEXYTOYHOIO TaKTa;



- AnutenbHoCcTM oTpabaTbiBaeMon dasbl UM NPOMEXYTOYHOro TakTa;

- KoJa NpUYMHbI aBapuUMHOW OCTaHOBKM KOHTponnepa (neperopaHve KpacHbIX namn, oTka3 AaTyuMKoB
TOKa KpacCHbIX Namn, HanuMuMe CeTeBOro HarnpskeHus Ha 3eneHbix namnax B Hepaboumx dasax, oTkas
[aTYMKOB HanpshkeHUst Ha 3efeHblX Namnax, KOPOTKOe 3aMblkaHWe Ha BbIXOAHOM JIMHUKM, MOBpexXaeHue
Mukpocxembl Flash-namsitu ¢ opraHnsauuen nepekpecTtka);

- BpeMS 1 AeHb Heenv aBapuinHOM OCTAHOBKN KOHTPONepa;

- BM, U KOMaHa BHELLHEro ynpaBrieHnsi (KOOpAMHUPOBAHHOE, ANCMNETYEPCKOE, PYYHOE).

Kpome TOro, ¢ nomouplo nynbTa AMArHOCTMKM OGEecneymBaeTCd KOpPPEeKUMS 3HaYeHUs TeKyLero
BPEMEHM (B TOM YMCIe 1 NO CUrHanam TOYHOro BpeMEHW) 1 MPOCMOTP XXypHana aBapun.

3.11. Konu4yecTtBO nogknovaemMbix rpynn cBeToopHbIX namn 16.

3.12. KonnyecTBO BbIXOAHLIX Lenern KOHTPONMpyeMmbIX MO BbIXOQHOMY TOKY (KpacHblx namn) - 6. B
KOHTpOnmepe 3anoxeHa BO3MOXHOCTb M3MEPEHUSA CONPOTUBIIEHUSA HArpy3kn BO BCEX MOOKIMIOYEHHbIX rpynnax
CcBeTOOPHLIX Namn.

3.13. KoHTponnep obecneuvBaeT nepexon B pexum xentoro muraHua (P)KM) B criydae neperopaHusi
namn unu oTkasa gaTyuka B fobon U3 6 KOHTPONMPYEMbIX MO TOKY BbIXOAHbLIX LEnen, Npyu MOLHOCTM Namn He
meHee 40 BT ona pexuma «namnosbiny unn 15 BT ona pexuma «CBeTogMOAHbINY.

3.14. KonnyecTBO BbIXOAHbIX LEnen KOHTPONIMPYEMbIX Ha HanuyMe CEeTEBOro HanpsiKeHus (3eneHbix
namn) - 6.

3.15. KoHTponnep obecneunmBaeT OTKIIOYEHME NUTaHMSA BbIXOAHbLIX Lenen (pexum OC) B cnyyae
CaMOnpOM3BONbHOIO MOSABIIEHNST HANPSPKEHUSI MEPEMEHHONO ToKa C OEeNCTBYIOWMM 3HadYeHem 6onee 50 B Ha
BbIXOOHbIX LensAX, KOHTPONMPYEMbIX Ha Hanuune CeTeBOro HampshKeHusl B TaKTax Nporpammbl, F4e OHO He
[OOJIDKHO NPUCYTCTBOBATL UMK NpY OTKa3e AaTYMKOB HaNpPSXKeHUs B AaHHbIX Liensx.

3.16. KoHTponnep obecneyvBaeT OTKMAOYEHME MUTaHWA BbIXOAHbIX Uenen (pexum OC) npu
BO3HMKHOBEHMM KOPOTKOrO 3aMblkaHWs B Kakow nMbo M3 aTux uenen. Takke guarHOCTUpyeTcs neperpyska
KaKoM-Nnbo BbIXOAHOM LIenn TOKOM Bblille 2,5 A B namnoBom pexunme pabotsbl unm 0,6 A B CBETOAMOAHOM.

3.17. KoHTponnep obecneunmBaeT yCTaHOBKY ANUTENbHOCTU MobbiX TakToB B Auanas3oHe oT 1 go 255
CeK. C AUCKPEeTHOCTbIO 1 cek. MNorpellHOCTb YCTaHOBKN BPEMEHHbIX TakTOB He Gonee 5%.

3.18. KoHTponnep obecneumBaeT B pexume xentoro muranmnss ()KM) ot 55 go 65 muraHmnii B MUHYTY C
AnuTensHocTblo ropeHns 0,5 cek.

3.19. KoHTponnep obecneumBaeT paboTy B peXvMMe «MUKpPOBOMHay. [pyn OTKMYEHHOW noadepke
pexuma TBIN 3amblikaHue koHTakToB 2 X10 «TBM» n 4 X10 «J12» Ha MOHTaXHOW NaHenu Bbl3blBAET
YCKOPEHHbIN Nnepexon KoHTposnnepa B casy 1.

3.20. HauunHas c nporpammHoro obecneyerus V0.40 (kdu3mO04) koHTponnep obecneynBaeT CE30HHbIN
nepeBof BpemeHu no npasunam Poccuiickon deagepawmm.

3.21. HauvHaa ¢ nporpammHoro obGecnedernns V0.40 (kdu3m04) «koHTponnep obecnevnBaeT
3HEeproHe3aBMCUMMbIN XypHar aBapuin Ha 192 3anucu (Mo KorbLy).

3.22. HauvHas c nporpammHoro obecnevenns V0.40 (kdu3mO04) opraHusauum nepekpecTka,
cocTaBrneHHble B koHurypatope V1.0.9.2.beta obecneumBaoT Npon3BOsbHBIA MOPSAOK CMEHBI ¢has.

3.23. HauunHas c nporpammHoro obecnedeHuns V0.40 (kdu3m04) koHTponnep nogaepXnBaeTt MHOUKALUIO
neperopaHus namn no nobomy n3 sxogos ACY[[, ecnu 6bina npoBegeHa kannbpoBka BbIXOO0B.

3.24. HaumHasg ¢ nporpammHoro obecnevenns V0.40 (kdu3mO04) koHTponnep cdopmupyet 6ut B3noma
no nuuum ACYIO npu 3ambikanum TxD Ha GND. O6meH ¢ nepudepuiiHbiM 060pyaOBaHNEM MepeEKpecTka
npekpaLaeTcs.

3.25. MakcmanbHbI BEIXOAHOW TOK MO NMo00oN BbIXogHOW rpynne He Gornee 2 A.

3.26. MakcmMMarnbHbIN BLIXOOAHOW TOK, KOMMYTUPYEMbIN B Niobo MOMEHT BpemeHu He 6onee, 16 A.

3.27. MakcumanbHasa notpebnsemas mowwHocTb He 6onee 30 BT.

3.28. NabapuTHble pasmepbl 550*370%172 mm.

3.29. Macca He 6ornee 15 kr.

3.30. CpeaHsist HapaboTka Ha oTka3 12000 vac.

3.31. CpenHee Bpems BocCcTaHoBeHUs 1 yac.

3.32. CpegHun cpok cryx0bl 8 nerT.

4. KOMIMNEKT NMOCTABKU

4.1. B KOMNNeKT nocTaBku BXOOAT cneagywuwme CoctaBHble 4acCcTu U JOKYMEHTbI:

Bnok anektpoHHbI KIY-3.1PY KC44.04.000 1 wr.
MaHenb moHTaxHasa KOY-3.1PY KC54.14.000 1 wr.
Kopnyc KC54.00.201 1 wr.
Kpbiwka KC54.00.202 1 wr.

Pagnomogem PM-05 KC80.14.000 ¢ 6nokom nuTaHns u
BydepHbIM akkyMynsaTOpoOM 1 wr.



*

Kritoy 1 wr.
CD-ROM c koHcpurypaTtopom KDU3XP v npolwmskon nynsta 1 wT.
3N (cummucTopbl — 2 WT., Nnpegoxpanutenu BMNbB6 2A — 6 wr.,

*

BIMB6 0,25A — 1wt.) 1 komnn.
MacnopTt 1 wr.
TexHnyeckoe onucaHue 1wr*

* [Nlocmaeka ¢ nepeoti napmued.

5. YCTPOWCTBO U PABOTA U3AENUSA

5.1. KonTtponnep KAOY-3.1PY npeactaBnsieT coboW 3MeKTPOHHOE YCTPOWCTBO, CMOHTMPOBaHHOE B
MeTannMyeckom nbiniesnaro3aluileHHoM Wwrkady. BHyTpu Hero pasmelleHbl (CMOTpU NpunoxeHue 1) naHenb
MOHTaXHasl, B KOTOPOW ycTaHaBnuBaeTcsi Onok anekTpoHHbin KOY-3.1M ¢ 3akpenneHHbIM Ha HeM Grokom
nuTanus. LLkad ocHalleH npucnocobneHnsiMm anst yCTaHOBKM Ha BEPTUKaNbHOW MOBEPXHOCTU (CTEHE) UMK Ha
crneunaneHon onope. Beog kabenew BHELWHUX Lienewn OCYLLECTBISETCS CHWU3Y vepe3 KabenbHble BBOAbI B
wkacpy. Ha BHyTpeHHel NOBEpPXHOCTU LKada WMEKTCAa YCTPOMCTBa KpenneHuss 6nokoB nuTaHus
paguoMOAEMOB (B TOM YMUCIIE aKKyMynsiTopa Pe3epBHOIO MUTaHWUA), a Takke LOMOSIHUTENbHbLIX YCTPOWCTB
CBA3W.

5.2. OyHKUMOHANBbHO KOHTPOJIIEP COCTOUT M3 TPEX OCHOBHbLIX YacTen: MaHenu MOHTaXHOM, Groka
AMEKTPOHHOrO M 6noka nuTaHusi, NpM 3TOM OCHOBHYIO YMPaBMSIOWYO (YHKUMIO BbINONHAET 6ok
3NEKTPOHHbIN. [pn MogepHU3aummn coxpaHeHa B3anMo3aMeHAEMOCTb OCHOBHbIX YacTen. [aHenb MOHTaxHas
obecneunBaeT HeobGXOAMMYIO KOMMYTaLMIO CUMOBBLIX M CUrHambHbIX uUenen. bnok nutaHus obecneumBaeT
dopMuMpoBaHMe HeobxoauMbIX ONst paboTbl Oroka 3NEeKTPOHHOro HanpshkeHun nuTaHus. Jlormka paboTbl
onpegensieTcs nporpaMmMHbIM obecnevyeHnemM KoHTponnepa. Bcnegcrteue ckasaHHoro, Oyaet yogobHee Maydatb
paboTy KOHTpOsepa Nno YacTsiM, Ha4YMHasi ¢ paboTbl 6roka ANEKTPOHHOTO.

6. YCTPOMCTBO U PABOTA COCTABHbIX YACTEMN

6.1. bnok anekTpoHHbIn koHTponnepa KOY-3.1PY (panee no Tekcty B3), BHeWwHWn BuAO KOTOPOro
npuBeaeH B NPUNOXEHUN 4, COCTOUT M3: Ne4aTHOW NnaTbl C ANEKTPO3NEMEHTaMN U paguaTopamu, Ha KOTOPbIX
pa3MeLleHbl CUOBbIE CUMMMUCTOPbI; MAaHeNu, Ha KOTOPOW pasMelleHbl pasbem X3 Ans nogknodeHus 6rnoka
NUTaHus, 1 BbIxogHoOW pasbem X1. Ha paguartopsbl ycTaHaBnmBaeTcs 6rnok nutaHus koHTponnepa KOY-3.1M
(nanee no Tekcty bBIl). lNpuHuunuanbHas cxema BO u nepevyeHb 3NEKTPO3NEMEHTOB MNPUBEAEHbI B
NPUNOXEHNsX 6 n 7 COOTBETCTBEHHO.

BHewHUn Bug nnatbl CO CTOPOHbI 3f1IEKTPO3NEMEHTOB NPUBELEH B NPUMOXKEHUN 5.

6.2. Brok 9neKkTpOHHbLIN BBLIMOMIHEH Ha ©6a3e nporpaMMMpyeMoro MUKPOKOHTpossiepa Tuna
AT89C51ED2. BoamoxHa noctaBka C ynpoLLeHHbIM nporpaMmHbiM obecreveHnem Ha yposHe KOY-3 Ha 6ase
AT89S52 nnn AT89CS55WD (cM. CTPYKTYPHYIO CXeMy Ha pUcyHke 1).

MWKpOKOHTpOMMNep CcoaepXut nporpammy (PyHKLMOHMPOBAHMA BCEro KOHTpomnnepa W 3aBoAckue
HacTponku. OTaenbHas MUKpocxema anektpudecku nepenporpammupyemoro MN3Y (Flash-namaTte) cogepxut
MHOpPMaLMIO, OMUCbIBalOLWY0 paboTy KOHKPETHOro cseTodopHoro obbekTa. [NepBoHayanbHO MMKpocxema
COAepXKNT MHOpMaLMIO ANa AEMOHCTpauUny (PyHKLUMOHMPOBaHUS KoHTponnepa. MiHdopmaumsa B Mukpocxeme
MoXeT wuamMeHaTecd o 1 000000 pas HenocpeOCTBEHHO norb3oBaTeneM C  MOMOLb  BHELUHEro
nporpammartopa, nynsta agvarHoctuku MO-2 unu cneynaneHoro kabensa nporpammunpoBaHns Yepe3 COM- mnu
USB-nopT. Npn nogaye HanpsbkeHus nutaHusa Ha B3, MukpokoHTponnep obecnevvBaeT BKIIOYEHNE KPaCHbIX
naMmn No BCEM HampaBsreHusiM B TeyeHue 3...7 cekyHn (onpegensdeTrcs opraHvsaumen nepekpecTka), nocne
yero, B Cny4ae OTCYTCTBMS aBapWWHbIX PEXMMOB, MEPEXOAWT MoA yrnpaBrneHue MnporpaMmbl KOHKPETHOrO
cBeToPopHOro obbekTa. KOHTponb 4aT4YMKOB TOKa M HaMpsKeHWUsS1 MPOBOAUTCS B COOTBETCTBUM C YCTaHOBKaMu
nporpammbl CBETOOPHOro 0bbekTa.

Ha mwukpocxemax D3 u D4 cobpaHa cxema pereHepauum Mo MpuHUMNY "CTOpoXeBoro Tammepa"
obecneunBaroLLero cOpoc MUKPOKOHTpOJIIepa B Criydae OCTAHOBKM KBapLEBOro reHepartopa («3aBuUCaHUe»
MUKpPOKOHTponnepa). TakToBbin reHepaTop (D3.1) nocbinaet nMnynsC Ha BXOA, BOCbMUPA3pSAHOro cyeTvmka
(D4.1, D4.2). B cnydae otcytctBua curHana WDT oOT MWKPOKOHTposnepa npu NepenosiHEHMU cyeTynka
dopmMmpyeTcsa NMMyrbC, NoAaLMNACA Ha Bxof, coOpoca MUKpokoHTpornnepa RES u pereHepupyoLwmn ero.
Cxema CMHXpOHM3aLun paboThbl 3anyckalowux Lenen CUMoBbIX CUMMMWCTOPOB C 4acTOTOM ceTu cobpaHa Ha
Mukpocxeme D17.3, paboTatoLen no NnpMHUUNy komnapaTopa ¢ Noporom u rucrepesmcom. Ctabunutpon VD65
3awmLLaeT y3ern oT BbIOpOCOB CETEBOro HanpshkeHus. Beixog komnapaTtopa yepes bydepHbin nHBeptop D2.3
NOAKIMOYEH K BbIXOQHOMY MOPTY MUKPOKOHTpornnepa. Ecnn ceteBoe HanpshkeHue Gonblie 160 B, Ha Bbixoge
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Komnapatopa OPMUPYIOTCS MNPSMOYrofbHbIE  MMMYNbChbl, Heobxoaumble AOns  HopmarbHOW  paboThbl
MUKpOKOHTponnepa. Ecnu HanpsxkeHne cetu MeHblwe 160 B, To mvmnynbCcbl Ha BbIxode Komnapartopa
OTCYTCTBYIOT, N MUKPOKOHTpONnep OyaeT HaxoauTbCH B XAYLLIEM PeXMME C OTKIIOYEHUEM BCEX BbIXOAOB A0
HOopMarnu3auun HanpsKeHns ceTu.

Cwvrnansl RD1, RD2, TM, TP Ha BblBOg4ax MUWKPOKOHTpOMfepa CnyxaT ANs OpraHuMsauum CBs3n C
BHELUHMMM YCTPOWCTBaMM MPW MOAKIMHOYEHUN KOHTPOMNepa K cucTemMam KOOPAMHUPOBAHHOIO YMpaBreHUs.
Huskun yposeHb curHana TP unu TM nocne uHBeptopa D2.6 unu D2.5 oTkpbiBaeT yYepes ontpoH VT3 mnnm
VT4 cooTBeTCTBYWOLWMIA BbIXOgHOM TpaH3auctop VTS5 wnm VT6, dopmMuMpyeT B BbIXOOAHOW  JIMHWUK
NOSNTIOXUTENbHBIA UMW OTpULATENbBHbLIM BbIXOAHOW MMNyMbC. MMMynbC, Npuweawwmi nu3 inHUM CBA3W, vepes
pasgenuTenbHblin KoHaeHcaTtop C10 noctynaeT Ha BxoA ycunuTens Ha anemeHTe D8.1. TpaHcun VD8
3alumuaeT ero Bxog oT nepeHanpsbkeHuin. NMpu 3amkHyTOM nepekntodatene SA2.1 coxpaHsieTca NOCTOSHHas
cocTaBnswllas Ha Bxode ycunutens (310 Heobxogumo ans paboTbl C yCTpoWCTBaMU NOAAEPKUBAOLLMMU
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umnynbcHbI npotokon ACYON). MNepekntovatens SA2.2 nameHseT KOSMMULUNEHT YCUNEHUs, YTO NO3BoNsAeT
3KCNIyaTUpOBaTb KOHTPOMNEP MNpu 3HAYUTENbHOM OCrabreHnM curHana Ha NWHWW. YCWMEHHbIA CurHan
CHUMmaeTca yepes koHaeHcatop C13, dounbTpyetca (R37, C14), u noctynaet Ha Bxoabl komnapatopos D9.1,
D9.2. 3amkHyTbIn nepekniovaTens SA2.3 COXpaHAEeT TMOCTOSIHHYIO COCTaBMsOWY curHana (Ans
COBMECTUMOCTM C UMNyNbCHbIM npoTokonoMm ACY[M). CdopMMpoBaHHbIE UMMYMbCHI, B 3aBUCMMOCTU OT
CBOEW MOMAPHOCTK, BKMYaT nmbo ontpoH D10, nubo D11, dpopmupysa nubo curHan RD2, nnbo RD1 ans
MUKpOKOHTponnepa. MNepekntoyatens SA2.4 nameHsieT nopor npy dopmmpoBaHnm curdana RD1.

Ha ocHoBe curHanoB RXD, TXD, -485 mukpocxemon D7 copmmpytoTCs M MPUHUMAKOTCS CUrHanbl
nHTepderica RS-485 (Jlunnm A, B). Bbixogbl MUKpOCXeMbI 3awmiLeHbl TpaHcunamm VD72, VD73.

BbixogHble curHanbl Anst BKITOYEHUSA TpebyembiXx CUMUCTOPOB DOPMUPYIOTCS MUKPOKOHTPOSNEPOM Ha
noptax (Bbixogel P0.0 ... P0O.7) n nogatotca Ha peructpbl-3awenku D12, D13 n D14, rge coxpaHsloTcs B
TeYeHUN OAHOro nonynepuoga CeTeBOro HanpshkeHusi. 3anucb B PErUCTpbl NPOBOAUTCA CTPOOMpYOLLMMUN
curHanamm CO, C1, C2, nogaBaembiMu Ha Bxog C peructpa (11 BbiBog). Beibop pernctpoB B Havane ceTeBoro
nonynepuoaa ocyllecrtansercs aewundparopom D1 Ha ocHoBe curHanos ACO ... AC2. C BbIxodoB 3TUX
perncTpoB ynpasnswllee HanpsbkeHne Huskoro ypoBHA (0B) nocTynaet Ha BXxoAbl ONTOTUPUCTOPOB
VT7.VT14, VT27..VT30, VT39...VT42 4epe3 TOKOOrpaHuumawLwmne pesmctopbl R46...R53, R74..R77,
R94...R97. OnTOoTMpPMCTOpPLI Yepe3 TOKoOorpaHuunTenbHble peauctopbl R54...R61, R82...R85, R102 ... R105
ynpasensaT BbIXOAHbIMU cummucTopammn VT15..VT22, VT35...VT38, VT47...VT50. Ons wHAauBuayanbHOW
3aLNTBI B KXY BbIXOOHYHO LieNb BKIOYEHbI MnaBkne npegoxpanutenu FU1...FU8, FU17...FU24 ¢ manbim
BpeMeHeMm cpabaTtbiBaHus. [ONONHUTENbHO MUKPOKOHTPOMMEP MO ovepean 3amepsieT BbIXOAHble TOKM U B
crny4yae neperpysku OCyLeCTBNSET 3anTHOE OTKIIOYEHNE.

[na KOHTPONS OTCYTCTBUSA HanpsiKeHWs Ha Lensax nNUTaHus 3eneHbiX namn B HeCaHKUUOHWPOBAHHbIE
MOMEHTbI BPEMEHM, MOSIBNIEHNE KOTOPOro BO3MOXHO BCreacTBMe npobos cumMucTopa WM KOPOTKOro
3aMblkaHMst B KabenbHOM Tpacce, MNPUMEHSAOTCA OaTYMKM  HanpsbkeHUs, KOTOpble  COCTOAT U3
TokoorpaHmnynTenbHbix peaunctopoB R118...R120, R122, R123, R136, gMoaHbIX MOCTOB Ha OCHOBE OMOAHbLIX
matpuy, VD12 ... VD17, VD20...VD25 n ontotpaHauctopos VT55 ... VT57, VT59...VT61. HanpsikeHue c
BbIXO4aA 3eNIEHOro KaHana npeobpasyeTcs Ha BbIXO4e OMNTPOHA B MMMYMbCbl HAaNpsbkeHWst amnnuTygon +5 B
ONNTENBHOCTLI0O OKONO 5 MKC M C 4acToTom onpoca dartymkoB. OMpoc AaTyvKoB MPOUCXOOUT Ha MuKax
HanpshkeHus nutatowen ceTtn. MNMoararneBaHme K ypoBHIO +5B obecnednBaeT pesuctop R148 B Te MOMEHTHI
BPEMEHMU, Koraa KaHan BblbpaH. BbIXOOAHOW CMrHan BbIKIMHOYEHHOrO AaTymKka HanpshkeHusl npeacTraenseT cobon
NMOCTOSAHHOE HanpshkeHne +5B. [laTumkn HanpskeHUsa NOAKITYaoTCs K BXoAy Komnapartopa D17.4 ¢ nomoLubio
mynbtunnekcopa D15 npu HuM3kom ypoBHe cTpobupytowero mmnynbca EO. CdopmupoBaHHLIN curHan
noctynaet Ha Bxog CU wmwukpokoHTponnepa. Boibop kaHana npou3BOAMT MUKPOKOHTPOMMep C MOMOLLbIO
curHanos A0 ... A2. Tlpu Hanuuun KOHMUKTHOW CUTyauuyn MO 3eneHbIM famMnam, MUKPOKOHTponnep
opMUpyeT ynpaBnsioWmMi curHan BknoveHns perne K1, pacnonoXeHHOro Ha naHenu MOHTaXHOMW, U vepes
cxeMy ynpaeneHus pene BkroyaeT ux. Cxema ynpaeneHus perne coctouT u3 wuHBeptopa D24,
onToTpaH3uctopa VT1 c BbIXOAHbIM KNIOYEBbLIM KackafoM Ha TpaHauctope VT2. lpu STOM HOpmarnsHO
3aMKHYTble KOHTaKTbl pene, Mo KOTOpbIM NOAAeTCHa ceTeBOE NUTaHNE Ha BbIXOAHbIE CUMUCTOPBI, Pa3MbIKaloTCH
N CHMMalT nuTaHue. MNMocne atoro B BeIxogHOM Oydepe obMeHa MUKPOKOHTpoMepa ¢ NynbTOM OUArHOCTUKM
3anvcbiBaeTCcs Ko4 KOHMNMKTHONM cuTyaumn (BB, ecnv nosiBUNock HanpskKeHWe Npy BbIKIMKOYEHHOM CMMUCTOpEe
unun BD, ecnn HanpshKeHust HET NpW BKKOYEHHOM CMMUCTOPE), HOMEpP KOH(IIMKTYIOLLEro 3efIeHOro KaHana u
BpEMS, B KOTOpOe 3dTa KOH(NMKTHad cuTyauusa npowusowna. OaHHaa mHdopmauus Oyger aBTomMaTMyecku
nepegaHa Ha NynbT ANArHOCTUKM NPY €ro NOAKMIOYEHNN.

Ons KOHTpPONA TOKOB KpacCHbIX flamMn MPUMEHSAITCA [OaTyuku TOKa, BbINOMHEHHble Ha 6ase
TpaHcdopmaTopos Toka T1, T3, T5, T9, T11, T13, pasmeLLeHHbIXx Ha 6okoBbix nnaTtax B3. Mpu npotekaHun
TOKa Yepes TpaHchopMaTop, TOK BO BTOPMYHON 0OMOTKE NpeobpasyeTcsi B HanpshkeHme Ha peauctopax R152,
R154, R156, R160, R162, R164. HanpspkeHne ¢ pe3ncTtopoB MocTynaeT Ha Bxodbl mynbTunnekcopos D20,
D21. YTeHne gaHHbIX C AaTYMKOB TOKA OCYLLECTBMNSAETCSA NMPUM HU3KOM YPOBHE CTpobupytowero nmnynsca EO
unn E1. Bpemsa BblGopkn kaHana nopsigka 5 mkc. Bbibop kaHana ocywectensetca curHanamu AO0...A2.
CurHan c pgatymka Toka ycunuBaeTcs anemeHTom D18.1 u 4yepes pasgenurenbHbld koHaeHcaTop C15
noctynaeT Ha Bxopf komnapatopa D17.1. [Ina obecnedeHnsa HOpManbHOro pexvmMa paboTbl TpakTa N3MepeHus
TOKa HanpshkeHue «aHaroroBoro Hyns» cMmelleHo npuMmepHo Ha +1,8B uenoudkon gnopos VDA48...VD49.
CopMnpoBaHHbIA MMNYNbC  HanpsbkeHus amnnutygon +5B noctynaeTt Ha Bxog Cl MUKpOKOHTponnepa.
MockonbKy kaxAbll TpaHcopmaTop TOka MMeeT [OBe NepBUYHble OOMOTKM, KOPpPEKTHas npoBepka Ha
KOHDINMKT BO3MOXHa TOMbKO B T€ MOMEHTbI BPEMEHU, KOrAa Toka B cocefHen o6MOoTke HeT. 3a aTum cneaut
MUKPOKOHTponnep. B cnyyae oTcyTcTBUSA CurHama C TOKOBbIX AATYMKOB BCIEACTBME MeperopaHnsa namn B
OaHHOW uenu Unu HamuMumsa curHana C TOKOBbIX AAaTYMKOB NPW BbIKITOYEHHBIX KPacHbIX Namnax, KOHTponnep
nepexoauT B PEeXMM MUralwero Xentoro curHana. [locne atoro B BbixogHOM ©Oycepe obmeHa
MUKPOKOHTpOnnepa ¢ NynbTOM AWarHOCTUKM, 3anucbiBaeTcs ko pAaHHonm cutyaumm (CC wnm CD
COOTBETCTBEHHO), HOMep KaHamna, BpemMsi W [eHb Hedenu, Korga 3Ta cutyauusa npousowna. [daHHas
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WHopmaunsa ByaeT aBToMaTMYeCKN nepegaHa Ha nynbT OMArHOCTUKWM MpU ero nogkntoveHuun. Nposepka Ha
oTka3s aatuukos (kog CD) BbINOMHAETCA B TECTOBOW BEPCUN MPOrpamMmb.

[na namepeHnsa Toka Harpysku B KaHanax Ucnorb3yrTcs ToKkoBble TpaHcdopmaTtopbl T1...T6, T9...T14,
pesuctopbl R152...R157, R160...R165 n mynstunnekcopsl D20, D21, HO Bpema 3amepa coctasnsieT 20 mc
(oovH nonHelIn nepuof cetu). YCUNEHHbIW CUrHamN C pasgenurenbHoro koHgeHcatopa C15 Bbinpamnsetcs
petektopom Ha D18.2, D18.3 m noctynaeT Ha BxO4 npeobpasoBaTens «HanpsbkeHne - vacTtoTay,
BbINONHEHHOro Ha anemeHtax D18.4, D17.2. YacTtoTa, nponopumoHanbHas BXOOHOMY HaMpsbKeHWUIo,
noacyMTbiBaeTcs MUKpOKOHTponnepoM (Bxoa Fl). Ona komneHcaumu TemnepaTypHbiX UM OONroBPEeMEHHbIX
APendoB execekyHOHO KOHTPOMMEp BbIMONTHAET KanubpoBKy M3MEPUTENBHOIO TpakTa no ABYM TOYKaM: HyIO
N KOHUY LUKansbl.

Jatynk ToKa KOPOTKOro 3amblKaHusl, BbINOMHEHHbIN Ha TpaHcdopmaTope T17, npegHasHaveH Ans
perncTpauum TOKOB MNeEperpy3kn M KOPOTKUX 3aMblKaHWM B BbIXOAHbIX Uendx. [aTtumk koHTponupyeT 16
BbIXOOHbIX KaHanoB. TOK BO BTOPWYHOM OOMOTKe TpaHcdopMaTopa npeobpa3yeTcss B HanpsbkeHWe Ha
pesuctopax R170, R199. BblicokoYacTOTHbIE UMMYIbChbl HAMNPSXKEHUS C 3TUX pe3nucTopoB crnaxusatotcs RC
dunbtpom Ha R177, C19 un noctynaioT Ha BxoAbl ABYX komnapatopoB D19.1, D19.2 ¢ OTKpbITbIMU
Konnektopamu Ha Bbixogax. D19.1 paboTtaet Ha nonoxwutensHon, a D19.2 Ha oTpuuUaTenbHON MONYBOSHE.
Bbixogbl KOMNapaToOpOB BKIHOYEHbI MO CXeMe «MOHTaxHoro WJIT», noatomy npu npeBbileHMM Ha nobon
NnofyBOSIHE TOKa Harpysky OTpuULATENbHbIA  UMMAYNbC C  BbIXOAOB KOMMapaTtopoB nonageT Ha Bxog KZ
MUWKpPOKOHTponnepa. MUKpOKOHTpOMMnep CHMMAaeT ynpaBrieHne C BbIXOAHbIX CMMWUCTOPOB M BKIOYaeT perne
oTKNtoYeHus nutaHus (pexxum OC).

OYHKUMIO 4acoB pearibHOr0 BPEMEHW BbIMONHSAET oTaenbHasi Mukpocxema DD25. Tekyuwiee Bpemsi
yCTaHaBnMBaeTCs B HeW C MOMOLWbI0 nynbTta guarHoctukn MO-2 wnu kabens nporpammupoBaHus. [lpu
nponagaHMn ceTeBoro NMTaHUs MUKpOCXeMa nuTaeTcs oT pedepBHoun nutneson 6atapen G1 tuna CR-2032. B
Lensx COBMECTMMOCTUM C paHee BbiMyleHHbIMU KoHTponnepamu KOY-3 coxpaHeHa cneuumanbHas cxema
noasapsiia akkymynaropos, coctodwas ns anopos Lottkm VD6 n TokoorpaHuumBatoLlero pesucropa R11.
Mpy nuTaHuM OT ceTn BepxHui auon matpuubl VD6 OTKpLIT, HanpsbkeHne nNutaHus nopaeTcs Ha ounbTp
MUKpPOKOHTponnepa. [lpyu nNpubnMXeHWM HanpskeHUs Ha  aKKyMynsiTopax K  HarnpshkKeHU MNuUTaHus
KOHTpoOMnepa 3apsiaHbIi TOK NIABHO YMEHbLUAETCA 4O COOCTBEHHOMO TOka camopaspsa akkymynsaTopos. [Mpu
nponagaHun CeTEeBOr0 HaMnpsbKEHWs] OTKPbIBAeTCA HWxHWA guod Mmatpuubl VD6 n  akkyMynsitopbl
NOAKITIOYalTCA K LEeny NMTaHMs MUKPOKOHTponnepa v YyacoB. BepxHun gruog VD6 3akpbiBaeTcs, OTKMOYas He
3a0eNCTBOBaHHbIE y3Mbl KOHTPOepa.

[na peanusaumm pexuma «namnoBbIvy napannensHo pesnctopam R152, R154, R156, R160, R162,
R164 pBwxkkoBbIM nepekntodatenem SA1 nogkntoyatotes pesnctopsl R204...R206, R208...R210. NMpu atom
AOMmKeH BbITb ycTaHoBneH axamnep XP2. Mpu 3TOM CHWXaeTcs ypoBEHb HanpshkeHWsi, NogaBaemMoro B KaHan
KOHTPONsi TOKOB KpacHbIX namn. [logknioveHne AOMOMHUTENbHBIX PE3UCTOPOB TakKKe WU3MEHSAET U LEeHYy
AeneHns npu 3amepe ToKoB. JTOT cnocob No3BonsieT UCMONb30BaThb ABa TUMNa CBETOCUrHaNbHOW annapartypbl
Ha nepekpecTke.

Opyrum cnocobom nepekntoveHnst pexxmmoB paboTbl sensietcs mkamnep XP2 (Mepekntovatenn SAT
nepesoasTca B nonoxeHne “OFF” unn He ycTaHaBnuBatTcs). [Ang pexvma «namnoBbii» OH AOMKEH ObiTb
YCTaHOBINEH, ANA peXnMa «CBEeTOAMOOHbINY» - CHAT. B nocnegHem cnyyae pesuctop R254 B uenu obpatHon
cBa3un ycunutena D18.1 oTkniovaeTcs, 4YTo yBenuumsaeT KoaduuMeHT ycuneHusa kackaga. B atom cnydae
N3MEHSETCH pexum paboTbl BCEX KaHanoB, U KOPPEKTHOE MCMOMb30BaHWe ABYX TUMOB CBETOCUIHaNbHOM
annapaTtypbl HEBO3MOXHO. Takke HEBO3MOXEH KOPPEKTHbIN 3amMep TOKOB B «CBETOOUOAHOM» BapuaHTe.

6.3. bnok nutanua (B ganbHenwem bl1) npegHasHadeH ans GOpPMUPOBaHMS HEOOXOAMMBIX Ansi
paboTbl 6roka SMEeKTPOHHOro MOCTOSHHBIX W NepeMeHHbIX HanpsxkeHun. LWacen BIT  coctout w13
MeTannuyeckon naHenun  (CM. npunoxeHue 8), Ha KOTOPOW YCTaHOBMEHbl paguoanemeHThl. Laccu
HemnocpeacTBEHHO YCTaHaBnMBaeTCA Ha paguaTtopbl Groka 3MEeKTPOHHOro U MOAKIHYAEeTCa K HeMy 4epes
pazbem X4. MNpuvHuunuanbHas cxema 6noka nuTaHus NpyvBedeHa B NPUIOXeHun 6 (nuct 6), a nepeyeHb
3MNEeMEHTOB B NpunoxeHun 7. brnok nutaHus paboTtaeT crnepytowmm obpaszoM. CeTeBOe HanpsbkeHne 4vepes
KOHTaKTbl pasbema X4 nogaetcsi Ha NnepBuYHyt0 0bmoTKy TpaHcdopmaTtopa T18 (BbiBogbl 1-2). Ha BTOpUMYHBLIX
obMoTKax TpaHchopmaTopa hopMUPYHOTCA crieyloLme 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. HanpspkeHne ¢ obMoOTkM 3-4 BbINpAMNSETCS Ha ANOOHOM MOCTe
VD66, crnaxuBaeTcst koHaeHcaTopom C24, ctabunmanpyeTcs Ha ypoBHe 5 B nHTerpanbHbiM cTabunusaTopom
D26 n noctynaeT Ha pasbem X4. Bapuctop RU1 un TpaHcun VD68 3awuwialT 3reMeHTbl OT BbIOpOCOB
HanpsHKeHMs No nutarwen cetn. HanpshkeHne ¢ o6MoTok 5-6, 6-7 BbinpaMnsieTca AMogHbIM moctom VD67,
crnaxuBaeTcsa koHgeHcaTtopammn C25, C26 1 noctynaeT Ha pasbem X4. HanpsbkeHuns ¢ obmotok 8-9, 10-11
nocTynaeT HEMOCPEACTBEHHO HA KOHTAKTbl pa3dbeMa X4.

6.4. BHewHW BMA NaHenm MOHTaXHOW nokasdaH B npunoxeHuun 1. MNpuHUMNnanbHas anekTpuyeckas
cxema naHenu n nepedeHb 3NeMeHTOB NpUBEAEHbI B MPUIOXEHUAX 2 U 3 COOTBETCTBEHHO.

Ha nuueBon cTopoHe MOHTaXHOW NaHenu pasmeLleHbl:

- KNeMMHUKM X3-X9 ons nogkntoyYeHrs NnpoBOAOB kabenewm BHELWHMX LieNew;
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- kneMMmHuK X10 gns noakntoyeHns yctporcts no wuHe RS-485, ACYAO wnu TCKY u kHonkm TBI
(koHT. 5, 6 — RS-485/«MaHuecTep-2» (A 1 B cooTBeTCTBEHHO), KOHT. 3, 4 — ACY[[ (L1 n L2 cooTBETCTBEHHO),
KOHT. 2, 4 — «kHonka TBIl Ha 3amblkaHue, KOHT. 1, 4 — nuTtaHue +12B BHewWHUX ycTpoOMCTB (+ ” -
COOTBETCTBEHHO), Takux kak BI1Y-1);

- poseTka X12 Ona nogkmnoyeHus MecTHoro oceelleHus (220B) u HeobxoguMmbix nprvbopoB K
06opynoBaHusi Npy NPOBEAEHNMN PEMOHTHO-BOCCTAHOBUTESBHBIX U PETNTAMEHTHbIX paboT Ha 0ObekTe;

- pasbeM X11 ang nogkniodeHus nynbTa gnarHoctukum MN0-2;

BbIKITHOYaTE b CETEBOrO NUTaHUA S1;
WMHOWKATOP BKIIOYEHUSA NUTaHUSA koHTponnepa VD2;
TymGrep NepeknoyeHnsa KOHTpOiepa B PEXMUM XENTOro MmraHmsa S2.

Ha obpaTHon CToOpoHe NaHenn MOHTaXXHOW pacrnofnoXeHbi:

- pene K1 ¢ 3awmtHbiM gruogom VD1,

- (punbTpytowmn koHaeHcatop C1;

- nocagoyHoe MecTo Ansi Groka 3neKTPOHHOro, KOTOPLIN YCTaHaBMMBAETCA B HanpaensloWwux K
nokntovaeTcs K pasbeMy X1 naHenu;

- anemeHTbl 3aWwnThl nHTepdenca RS-485 RP1 1 nuHum KoopanMHMpoBaHHoOro ynpasneHusa RP2, R65;

- 9NEeMEeHTbl CXEMbl MHOUKaLUKM BKITOYEHUS NnTaHnsA KoHTponnepa R66, VD2.

Ha knemmbl A n B moxeT ObiTb nogkntodeHa nnata 15 ¢ curHanbHbiM TpaHcdopmatopom T1 ans
obecrneyeHnss ranbBaHMYecKon pasBa3kn nNo numHuMm  RS-485 (moctaensieTcs  onumoHanbHo).  [pu
ncnonb3oBaHUKM nNpoTtokona «MaHuyecTep-2» Mcnonb3yeTcs gpyroe passsidbiBaoLee yCTPONCTBO.

7. OCOBEHHOCTWN PABOTbI MPOMPAMMHOIO OBECINEYEHNA

7.1. Anroputm paboTbl M3Oenust OnNpedensieTcs ynpaensawLwen nporpaMmmorn koHTponnepa. OHa
3aHeceHa B NamsTb NpoOrpaMM MWKPOKOHTpOIepa nepen NnocTaBkoW WM MONb3oBaTento HeT HeobXxoauMOCTu
nporpammupoBaTtb MUKpoKoHTpornnep D5 (AT89C51ED2). aMeHUTb anropuTm paboTbl KOHTpornepa MOXHO
CMEHOW NporpaMMHOro obecnevyeHnsi B MMKPOKOHTPOIepe (3ameHon MUKpocxemMbl D5).

7.2. TlponsBoanTenb OCTaBnseT 3a COOOM MpaBO COBEPLUEHCTBOBaTb MPOrpamMMHYI0 U annapaTHyo
YacTb KOHTpoOsiepa, NO3TOMY BO3MOXHbI HEKOTOPbLIE OTNINYMSA OT NPUBEOEHHOIO HUXE onncaHus paboTbl Ans
V0.4 n ctaHgapTHon nocTtaeku. MporpammHoe ob6ecnevyeHne 6onee paHHUX Bepcui crieayet OGHOBUTb
Ao ypoBHA V0.4 unu Bbliwe.

7.3. Tpw BKNOYEHUM NUTAHUSA NOBEAEHWE KOHTponnepa onpegenseTca nonoxeHvem tymbnepa «>KM»
Ha MOHTaXHOW naHenu. Ecnn oH BbikNtoveH («PaboTtax»), KOHTponnep CTapTyeT C COCTOAHUS «BCE KpacCHbIe»
Ha 3anporpamMMmMpoBaHHOe nonb3oBaTenem BpeMs (Mo yMonyaHuio 3 CekyHObl, HO MOXET U3MEHSTbCH OT 1 4o
255 cekyHa). KoHturypatopoM MOXHO 3aaTb peXuM nporycka NpoMTakTOB U3 COCTOSIHUS «BCE KpacCHble» B
dasy 1 npu nepsom 3anycke. Ecnv yacbkl KOHTpornepa BbiCTaBMeHbl HENPaBUITbHO, KOHTPOMMEP BKIOYUT He
Ty nporpammy, kotopyto Bl oxvpgaete. Ecnu tymbnep BkntoveH («XKM»), KOHTponnep nepexogut B pPeXunm
XenToro Mmuranusi. KoHTponnep NoctaBnsieTca MMEHHO C TakMM MosioxXeHmem Tymbnepa.

7.4. Pabota N0 HasHaA4YeHWO OCYLUECTBMSETCS MOCredoBaTeNbHbIM  MepekntdeHnem  ¢as,
3anporpaMMmpOBaHHbIX MOMb30BaTENEM Afsi OCHOBHOTO LMKIla CBETO(POPHOro 06beKTa, HauMHasa ¢ NepBom Co
BCEMM TMOSIOXKEHHbIMM NpomTakTamu. [lo JocTmkeHuum nocnegHen pasbl uukna ceBeTodopHoro obbekTa
BbINOMHAETCH nepexof K nepson ¢ase. [NepeknioyeHre nnaHoB (paboumx LMKIIOB) OCYLLECTBNSAETCS B KOHLE
umkna ceetodopHoro oobvekra. Ecnm HeobxoouMbl BbluMCsiEMbIE MPOMTaKThI (TO €CTb CBOOOAHbIE NEPEXOAbI
n3 nobon npeponpepeneHHon asbl B MOy Opyry), Npu cO3gaHuMM opraHuM3auuu nepekpectka
ucnonb3ynte koHdurypatop sepcun 1.0.9.2.b.

7.5. lproputeTbl ynpaBneHus: pyyHoe, AucneTyepckoe, 3eneHasd ynuua, koopavHupoBaHHoe, TBI,
nokaneHoe ynpaerneHue. Tymbnep «>KM» Ha MOHTaXHOW MaHENM UMEET HaMBbLICLUUA MPUOPUTET U3 BCEX
WUCTOYHMKOB PY4HOrO YrpaBneHus.

7.6. OTpaboTka KomaHg pyyHoro ynpasnenusi. Komangsl «XM» n «OC» oTpabaTtbiBaoTCs HEMEANEHHO.
lMpu nepexoge B ocTarnbHble hasbl BO3MOXHbI BapUaHThI:

- O6blyHble nepexofbl. KoHTponnep nepexoauT B nopsigke crnegoBaHust a3 B paboyem uumkne,
cobntogas BCe MOMOXKEHHble MPOMTaKTbl, HO MO Tmin (MMHMManbHOMY BpeMeHu ¢asbl). TO ecTb, ecrnm OH
HaxoguTcs B pase 1, a Tpebyetca nepenTtun B dhasy 3, nepexoq OyneT BbirnsaeTtb Tak: 1 — 2 — 3. Bpems asbl
1, 2 OygeT cokpalleHo.

- Bbluncnsemble npomTaktbl. KoHTponnep otpabatbiBaeT Tmin Tekywen dasbl U Yyepes NonoXKeHHble
NPOMTaKTbl nepexoaunTt B Tpebyemyto asy.

7.7. KomaHabl OucneTyepckoro ynpaBfieHud, 3eneHoW ynvubl U KOOPAWHMPOBAHHOrO ynpaBreHus
NPOXOAAT Yepe3 BHYTPEHHUI (bUnbTp C LEeNbl UCKOYNUTL NOXHOE cpabaTbiBaHWe OT OAVHOYHBLIX KOMaHA.
Mepexog B nobyto M3 KOMaHL AWCMETYEPCKOro YrpaBrieHusl, 3eNeHOM ynuubl UK KOOPAMHUPOBAHHOMO
yrNpaBreHusl OCYLLECTBISIETC B MNopsigke crefoBaHus a3 B paboyeM UMKe, Kak OMUcaHo Bbllle.
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KoHTponnep noppepxuBaetr opHy cneudasy Bmecto TBI. Ecnn BknouyeHa nopaepXka BblYMCNAEMbIX
NPOMTAaKTOB, 4MCno cneudas He orpaHuyeHo (BBOAATCA kak dhasbl TBI1), HO Anga Bbixoga u3 cneudasbl
notpebyetca siBHasi koMaHAa, B Kakylo ¢asdy nepedtun. B npoTmBHOM cny4dae (nokanbHoe YrpaBreHue)
KoHTponnep byaet oTpabatbiBaTh crieayoLLyto cneudasy 4o AOCTUXeHWs nocreaHen. [Nocne atoro nepenget
B pasy 1.

Ecnu koHTponnep Haxogntcst B KM mnu OC, npu BbIKMIOYEHHbIX BbIMUCIAEMbIX MPOMTAKTax Nepexod B
KOOPOWHMPOBaHHOE ynpaerneHue GyaeT BbIMOMHEH Yepe3 COCTOSIHME «BCE KpacHble» B TOT MOMEHT, Koraa
OyoeT nepepaBaTbCsl KOmMaHga «YcTaHoBuTb ¢ady 1». KomaHga [ucneTdyepckoro ynpaeneHust HadHeT
oTpabaTbiBaTbCA HEMEAMNEHHO (Yepes «Bce KpacHbley). MNpu BKIIOYEHHbIX BbIYUCASEMbIX MPOMTaKTax nepexon
OyaeT BbINOMHATLCA C XKEeNTbiX Yepes NpoMTaKkTbl B Tpebyemyto dasy.

7.8. Komanga TBI1, noctynuBwasa ¢ knemmbl «TBlM» Ha MOHTaXHOW NaHenn uUMeeT OAMHAaKOBLIN
NpuopuTET C 3anpocamu, noctynuswmmn ¢ nuHun RS-485 (¢ nHamkatopa TBI1) n 3anyckaet nubo pexum
«MUKPOBOJHbI», 60 pexum TBI (ecnu BkntodeHa nogaepxkka TBIM) - cm. n.13.4.5.

Mpn HanuumMu KomaH4 KOOPAMHMPOBAHHOIO YynpaBneHus ¢asa TBI1 GygeT oTpaboTaHa B KOHLUe
paboyero uukna, Korga nocTynuT KOMaHZa KOOPAWHMPOBAHHOIO YMpaBreHus Ha BktodeHune dasbl TBI
(3anpoca TBI1 1 okoH4YaHust Tmin ¢pasbl HegocTaTovHO). MpK BKIIOYEHHBIX BbIYMCASEMbIX NPOMTakTax dasa
TBIT 6ygeT BbI3BaHa MO OKOHYaHMM Tmin Tekywen dasbl Yepe3 BCe MOJIOXKEHHbIE NMPOMTaKTbl (HE JOXMAAACh
KOHL,a pabo4ero uukna).

KomaHga pucneTtyepckoro ynpasrieHust Ha BktoveHue asbl TBI GygeT npuHATa K UCMOSTHEHMIO
He3aBUCMMO OT Hanuyusa 3anpoca TBI1.

Ecnun a3 TBI1 Heckonbko, Ans Bbi3oBa nporpammbl TBI KOOPpAWHUPOBAHHBLIM UMM AUCNETYEPCKUM
ynpasneHnem HeobxoaMMo nofgaTb KOMaHAy Ha BKIHOYEHWe nocnegHen dasbl nporpammel TBI.

Mpun pabote B nokanbHoM pexume KM nnn OC 3anpoc TBI1 6yget urHopmposaH.

Mpun 3anunanuun kHomkn TBI1 koHTponnep 6yget pabotaTe B uukne. Bpemsa ¢a3 OCHOBHOro Lumkna
cBeTodopHOro oobekTa byaet cokpalleHo Ao Tmin, Bpemsi a3 nporpammsl TBIT He nameHuTcs.

7.9. lMpu oBHapyxeHuMn cTapToBOro cuHxpoumnynbca ACY[L[ koHTponnepy Tpebyetca 6 cekyH Ha
BHYTPEHHIOIO CUHXPOHM3auuio. B aTo BpemMs oBMeH C BHELLHMMK YCTPOMCTBaMM MO MOCrefoBaTelbHOMY
MHTEpeEeNcy MOXeT ObITb NpekpaLleH. Ecnv nepvog cneqoBaHns CUHXPOMMIYIIbCOB U3MEHUTCS, NoTpebyeTcs
HOBas CUHXpOHM3auus. [lpyu HanNMuUM HECKONBKUX CUMHXPOWMMYSbCOB WCTMHHBIM CYMTAEeTCs NepBbIN.
Heucnonedyemble nonst npotokona ACY[O He aHanuanpyloTcs, 4YTO MO3BONSAET MepefaBaTb B HUX
MHOPMaLMIO A4S OPYTMX CUCTEM B HECOBMECTUMOM MPOTOKOSE.

7.10. lMpn BO3HUKHOBEHWM aBapPUNHOW cuTyauumn (NeperopaHme KpacHbIX, HECAHKLMOHUPOBAHHOE
BKIMIOYEHNE 3ENEHOro U T.M.) KOHTPONSEP NepeknioyaeTcs B aBapunHOE XENToe MUraHue uUnm OTKIHYEHHoe
cocTosiHMe (onpegenseTca BuMaoM owwunbkn). Kog HemcnpaBHOCTM BbIBOOUTCA Ha nNynbTe OUArHOCTUKM,
3anucblBaeTca B XKypHan asapui (192 3anucu) n nepepaetca B ueHTp no npotokony ACY[OO-KC. lMocne
BKITIOYEHUS MUTAHWUSA KOHTPOMMeEp MMeeT 3 MOMbITKM CaMOCTOSATENbHOMO BOCCTAHOBMEHUSA M3 GOmMblUMHCTBA
aBapUHbIX COCTOSIHUIA, MOCNE YEro CHATb 3aLUUTHOE OTKITHOYEHNE MOXHO TOMBKO BbIKMIOYEHUEM U MOBTOPHbLIM
BKIMIOYEHNEM NUTaHMSA KoHTpornnepa. Bpemsa sawmTtHoro otkntodeHus — 40 cekyna. Ecnv nocne sawmtHoro
OTKIMOYEHUS HE BO3HMKAET HEMEANEHHOW NOBTOPHON HEMCNPABHOCTU, KONMMYECTBO MOMbITOK BOCCTAHOBIEHUS
yBenu4ymBaeTcs (HO He npeBbiwaeT 3-x). XKypHan aBapuii MOXXHO NOCMOTPETb C nomoLlbto MO-2 ¢ npolmBkon
pd2v1_07 (V1.07) nnwn Bbiwe.

7.11. Mpwn 3ambikaHnm uenn TxD Ha GND no npotokony ACY[[ koHTponnep nepegaet 6ut B3noma.
O6MeH C BHELLUHMMM YCTPOWCTBAMM MO NocriefoBaTernibHOMY MHTEpPdENCY NpekpaLlaeTcs.

7.12. Tlpn n3mMeHeHMn TOKa Harpy3km B NoGoM curoBom Bbixoge OGonee, yem Ha 100BT (25BT B
CBETOAMOOHOM pexume, 3agaHHOM nepekniovatenamm SA1) ycTaHasnusaetcs 6ut «HewucnpaBHOCTb»
npotokona ACY[OQM. Ona koppekTHouW paboTbl npeaBapuTenbHO AorkHa ObiTb BbiMONHeHa kannbpoBka
[aTYMKOB TOKa MoA peanbHOW Harpy3kon. 1o yMonyaHuio pexxum KOHTPONSA namn Ha neperopaHne BbIKMOYEH.
[nsa ero BKMYEHUSA OOCTAaTOYHO BLINOMHUTL KanNMOPOBKY: HaxaTb npaByt kHonky [-2 B 4-om cTpoke. B
NpaBoM 3HAaKOMECTE [0JSPKHA NosiBUTLCA Hagnuck «d0», YTO ABNSETCA NPU3HAKOM KannbpoBKu.

7.13. OrpaHnyeHns npu samepe TOKOB:

- BbIXOJ JOMMKEH BKIOYaTbCH (MUraTh) 3a BpeMsi LiMKna cBeTOOPHOro obbekTa XoTs bbl 2 ceKyHAabl,

- 32 BpeMms LMKna cBeToopHOro ob6bekTa JOIMKHO ObITh XOTS Obl 2 CEKyHAbI, B TEYEHME KOTOPbIX BbIXO
BKIMIOYEH, a CBSI3aHHbIA C HUM 4Yepes3 TOKOBbIN TpaHcdopmaTtop Bbixod BkmtoveH. Tak, ans 1KK ceasaHHbIN
Boixog — 13J1, ana 13J1 — 1KK. Ona 1KH — 12KJ1, gna 1K — 1KH. Ecnu gBa cBa3aHHbIX Bbixoda paboTtatoT
CVMHXPOHHO, 3aMepUTb TOK B KaXKOOM HEBO3MOXHO.

7.14. Bo Bpems NporpaMMMpOBaHUsA OpraHuM3aLuu nepekpecTtka C nynbTa AWarHOCTMKU Wnu Yepes
kabenb NporpamMmmMMpoBaHns KOHTPOMEP NEPEBOANT BbIXOAbl B OTKITIOYEHHOE COCTOSHME.

7.15. KoHTponnep noaaepxuBaeT CE30HHbIN NepeBos BpeMeHu no npasunam Poccuiickon ®eagepaunn.

7.16. KoHTponnep nogoepXuBaeT «ropsidee» MNoAKMYeHMe U obHapyxeHue nepudepuinHoro
obopynoBaHus nepekpecTka pa3padoTkm OO0 «KomcurHany.
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8. MAPKMPOBKA

8.1. Ha kaxxgom koHTponnepe nmeetcs Tabnuyka, Ha KOTOPOWN HAHECEHbI:

HanMeHoBaHWe NPeanpusaTUS N3roTOBUTENS;

- yCroBHoe 0003Ha4YeHne KOHTponnepa;

- MOpPSIAKOBbLIA HOMEpP KOHTPOMNEpPa;

- [paTa nsrotoBneHunsa (Mecs 1 rog).

8.2. MapknpoBka TpPaHCMOPTHOW Tapbl NPOM3BOAUTCA cornacHo TpeboBaHuam TY-4218-002-47661447-

03.
9. TAPA U YTAKOBKA

9.1. KoHTponnep ynakoBblBaeTCA B TPaHCMOPTHYIO Tapy B cooTBeTCcTBUMM C TY-4218-002-47661447-03.
YnakoBka oGecneymBaeT COXPaAHHOCTb KOHTpOMfepa OT BCSAKOrO poda MOBPEeXOEHUM Ha Becb Mepuos
TPaHCMOPTUPOBAHMWS N XpaHEeHWs y NoTpebuTens B CKIagcKnx yCrioBUsAX B Npedenax rapaHTUNHOIoO Cpoka.

9.2. JkcnnyaTtauMoHHas 1 ToBapoconpoBoauTensHasa AokymeHTaumsi, 3UM wn knoy yknagbiBaoTcs B
TPaHCMOPTHYO Tapy COBMECTHO C KOHTPOSSIEPOM.

10. YKASAHUME MEP BE3OMNACHOCTU

10.1. Mo anekTpobesonacHocTn KoHTponnep cooreeTcTByeT FOCT12.2.003. n FOCT 12.2.007.

10.2. MMpu MOHTaXe M 3SKCnnyaTauuMm KOHTpomnnepa Heobxoaumo pykoBoacTBoBaTbes "lNpasBunamu
TeXHUKM ©OesonacHOCTM Mpu  3SKCnnyaTauuum 3NEKTPOyCTaHOBOK noTpebutenen”, a Takke MECTHbIMU
WHCTPYKUUSAMU MO TEXHMKE Oe30MacHOCTH.

10.3. TlepcoHan, ydacTBylowuin B paboTax MO MOHTaXy W Hanagke wusgenvs, 00s3aH UMeTb
CBUOETENLCTBO O AOMyCcKe K paboTam B areKTpoyCcTaHOBKax ¢ HanpsbkeHnem go 1000 B.

10.4. 3anpewaetca npuctynatb K paboTe C KOHTPOSIIEPOM, HE O3HaKOMMBLUMCb C HACTOSLLEN
WHCTPYKUUER.

11. MOPAAOK YCTAHOBKU

11.1. Tocne nony4eHuWs KOHTpoOMNepa Co cknaga, HeobXoOuMO BblHYTb €r0 M3 TPaHCMOPTHOW Tapbl U
BblAepXXaTb B NPY KOMHATHOW TemnepaTtype B TedeHue 3 4yacoB. [ocne aToro oTKpbITh M3genue, BbiHyTb NakeT
¢ UMM n kn4Yamm N CONPOBOAUTENBHON AOKYMEHTALMEN.

11.2. Tlpn ycTaHOBKE KOHTponnepa, nepesd €ero TPaHCMOPTUPOBAHMEM K MECTy SKChryaTauumu,
HeobxoaMMO OTKPbITb ABepb Wkada, ocBoboauTb 60K SMEKTPOHHBIM  OT  (buKCUpyOWUX ero npu
TPaHCNOPTUPOBKE CTSXKEK U BbIHYTb €ro U3 Wwkada (¢ ycunuem BbITAHYTb BBepX). [iBepua wkada oTKkpblBaeTcs
KIIOYOM, HaXXaTuem Ha Hero n nosopotoM Ha 90 rpagycoB B nobyto CTOpoHy. [0 OKOHYaTenbHOW YCTaHOBKU
Ha ob6bekTe Heobx0aNMO XpaHUTb BIIOK ANEKTPOHHbIV B OTAENbLHOW Tape.

11.3. Tpn ycTaHoBKe LwwKada Ha CTeHe 30aHus, HeobxoAMMO YCTaHOBUTb Ha 3agHEen CTeHke
KOHTponnepa YeTbipe YyLIKa, YKpEnuB Kaxaoe ABYMsi BUHTaMu B pe3bboBble 0TBEPCTUS, U 3aKpenuTb Lwkad Ha
CTeHe 3haHus npy nomowm arobenen nnu wypynoB 1 Npobok. BeecTn kabenu BHELWHMX Lenen B Lwkadg vyepes
KabernbHble BBOAbI C PE3MHOBBLIMW YMIOTHEHMAMW U 3aTSHYTb UX.

11.4. Tlpn yctaHoBKe wWkKadha Ha cneuonope, nepes MOHTaXOM HeobxoAMMO CaMOCTOSATENbHO
M3roTOBUTb KPOHLUTEMHbI KpensieHus LwkKadga C MCnonb3oBaHMEM BUHTOBbLIX OTBEPCTUMM Ha 3adHEN CTEeHKM
WwKacdpa, NPUKpenuTb 3TN KPOHLUTENHBI K Onope, a 3aTeM NPUKPenuThb WKag K 3TUM KPOHLITENHaM.

11.5. Npoun3BecTn NOAKMYEHNE NPOBOAOB BHELUHNX LiEMNen COorracHoO CxemMe opraHnsaumm aumxeHus. B
npunoxeHnn 9 npuveBegeHa nNpPUMepHas Cxema MNOAKMYEHUs BHELUHMX Lenen Ans TUMNOBbIX NEPEeKPeCcTKOB.
PekomeHagyeTcst NpovM3BOAMTL paBHOMEPHOE pacnpegeneHve Harpyskm no AByM KnemMmam ogHOro BbiXoAa.

11.6. lMNMpun Hannuun B opraHu3aumn nepekpecTka dasbl TBI1, K KOHTakTaM MOHTaxHOW naHenu «TBIMN»
(X10:2) n «J12» (X10:4) nogkntounTb KHOMKY Ha 3amblkaHue. [Mpu pabote cBeToopHOro obbekTa B pexvme
«MUKPOBOJTHA» K YKa3aHHbIM KOHTakTaM BMECTO KHOMKM NOAKITIOYa0TCA KOHTaKTbl pene Ha 3aMblKaHue.

11.7. Nuunsa ACYLOLO nopgkniovaetca k knemmam «J11» (X10:3), «J12» (X10:4). BaxHo cobnogaTb
NOMSIPHOCTb MOAKITHOYEHMUS.

11.8. JononHutensHoe obopygoBaHue OO0 «KomcurHan», B TOM uucne, paboTatoLiee no npoTokony
ACY[[-KC, nogkntovaeTcs Kk knemmam «A» (X10:5), «B» (X10:6) (pagnomogem, GSM/GPRS-moaem, peveom
nHdpopmarop, BIMY u 1.4.). Ona ycTponcte ¢ GMOKOM NUTaHMA OOMOSHUTENBbHO HEOOXOAMMO MOLKITHYNUTL
nposoga 220B (oHM 3an3onupoBaHbl 1 3a0yxTOBaHbI B MPaBOW BEPXHEN YaCTU MOHTaXXHOW MaHenmu).
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11.9. 3asemnsaOWmMN NPOBOA MPUCOEANHUTL K BHYTPEHHEMY OONTy 3asemrieHus, Hyneson u hasHbin
NPoBOA MNOAKIOYNUTL K COOTBETCTBYIOLLUM KNeMMaM Ha NaHerm MOHTaXXHON.

11.10. BHewHsss aHTeHHa pagmomopema PM-05 pomkHa ObiTb yganeHa OT wkada KoHTponnepa Ha
paccTosiHue He MeHee 5 MeTpoB.

12. NOArOTOBKA K PABOTE

12.1. Bce KOHTponnepbl NOCTaBNSATCA KOMMMEKTHbIMU M MNPUrOAHBIMW AMs NEepPBOro BKMIOYEHUS C
NaMnoBON CBETOCUIHanNbHOW annapaTypoW, €ecnvM 3TO He oroBapuBanocb 0cobo. TeM He MeHee Mbl
pekoMeHAyeM MepBoe BKIYEHUE BbINOMHUTE B YCroBuax nabopatopun. [Mpu nogrotoBke K nepBomy
BKITHOYEHUIO HEOBXOOUMO:

- y6eanTbCs B OTCYTCTBUM TPAHCMOPTHBIX NOBPEXOEHUN,

- BbKAaTb 3 Yaca nocre TpaHCMOPTUPOBKM Npy OTpULaTENbHbLIX TEMMepaTypax,

- yOanuTb LWHYP, MEXaHUYECKN (DUKCUPYIOLLNIA SNEKTPOHHbIV OMOK B KOP3UHE MOHTaXXHOW NaHenm,

- N3BneYb BIIOK 3NEKTPOHHbIV M3 MOHTaXXHOW NaHENM (C yCUIMEM BbITSAHYTb BBEPX).

12.2. Y6eauTechb B Hanu4umMmn Ha nnarte 6roka anekTpoHHOro MukpocxemMbl Flash-namsitu (D6, AT24C16),
M nNpy HeOOXOAMMOCTM, BCTaBbTE e€e, cobnogas OpuMeHTauuio MUKPOCXeMbl (K4 Ha KOpMyce MUKPOCXEMbI
OOMKeH coBnagatb C BblEMKOW Ha cokeTte). [lpyu cTtaHgapTHOW mocTaBke B MUKpocxeMy dnaw-namstun (D6,
AT24C16) 3aHeceHa TecToBasi OpraHM3auusa MepekpecTka, C KOTOPOM OH MpoXoAwn 3aKiiouYUTEmNbHYH0
NpOBEpPKY Ha CTeHae.

lMporpaMmMnpoBaHMe MWKPOCXEMbI MPOWM3BOAWUTCS COMMACHO CXEMe OpraHusauuMn [OBWKEHWUs B
nabopaTopHbIX YCNoBUsSIX C Mcnonb3oBaHMeM nporpammbl "KDU3XP" unu anHanornyHom en, nocraBnsgemom
COBMECTHO C KOHTponnepamu. [lporpamMmMuMpoBaHMe BO3MOXHO Kak C  MWCMONb30BaHWEM BHELLHEro
nporpammatopa tuna «XpoHocy», «[MpoKC» unu ananormnyHoro, nynbta NO-2, Tak 1 ¢ nomowbo kabens
nporpammupoBaHus. Nopsigok nporpaMMmMpoBaHus npueseneH B pasgene 13.

BHUMAHWE! Mo okoH4YaHUM nporpamMmmmnpoBaHmus ydeautech, 4To mxamnep (nepembidka) XP1 Ha nnate
koHTponnepa OTCYTCTBYET (unu mxkamnep HageT TOMbKO Ha OOWH KOHTakT). OTUM BKo4yaeTcs
annapaTtHas 6nokupoBka 3anvcu nHpopmauum B Mukpocxemy Flash-namsartu.

12.3. [ng paboTbl B cMcTeMax KOOPANHUPOBAHHOIO YNpaBneHUs:

- no nvHumn ACY[L — yctaHoButb nepekntoyatenu SA2.1, SA2.2, SA2.3 (“17, “2”, “3”)B nonoxexne “ON”
(3amkHyTO), nepekntovatens SA2.4 (“4”) B nonoxenne “OFF” (pasomkHyTO). [lepekntoyaTtenu
npomapkMpoBaHbl umndpamm 1...4 cneea Hanpaso. [1pu HeobxoanmocTu, nepeknoyaTens SA2.2 Takke MOXET
ObITb ycTaHoBneH B nonoxeHue “OFF”, ecrniv curHan Ha NUHUM KOOPAWHWPOBAHHOIO YMNPaBEHUSA CITULLIKOM
cnaboii. lMpn paboTe ABYX KOHTPOMNMEPOB Ha OOHOW NMHMM 3TO MOXeT noTpeboBaTbcs Ha o0bBoux
KOHTponmepax.

- MO KaHany MogemMa — YCTaHoBUTb nepekniovatens SA2.4 (“4”) B nonoxeHune “ON” (3aMkHyTO),
nepeknioyatenu SA2.1 ... SA2.3 (“17...”3”) B nonoxeHne “OFF” (pa3oMKHYTO).

12.4. Ecnu HeoOxoaMMO MOOKMYUTL K KOHTPOSEPY M NTaMMOBYHO U CBETOAMOLHYHO CBETOCUTHASBHYHO
annapartypy, yctraHoBuTe gxamnep XP2 (gonyckaetca 3ameHa mpxamnepa Ha MOCTOSHHYH0 nepemblyuky). Ons
paboTbl BbIXOAHOMO KaHarna B peXuMe «1aMnoBbIny NepeBegute COOTBETCTBYIOLLUIA ABUXKOK NepeknoyaTens
SA1 B nonoxenve «ON» (3aMkHyTO). [na paboTbl BbLIXOOAHOMO KaHana B peXume «CBETOAMOLHbINY»
nepeseauTe ABWKOK nepekntovatens SA1 B nonoxeHne « OFF» (pa3oMkHyTO).

CooTBeTCTBME MEXAY HOMEpaMy nepeknoyaTenemn Ha Kopryce 1 KaHaramu KOHTpornepa cnegyollee:

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

Ecnn Kk koOHTponnepy MNOAKMYaeTcs CBeTOCUrHanbHasi annapatypa OJHOro Tuna, nepeseaute Bce
OBWKKN nepekntovaTtenst SA1 (ecnu oH ycTaHoBreH) B nonoxexne “ON” (3amkHyTo). [Ona paboTbl B pexume
«JlamnoBbI» ycTaHoBuTe mxamnep XP2. [na paboTbl B pexnme «CBETOANOAHLINY CHUMUTE OxXamnep XP2
(v HapeHbTe ero TOMbKO Ha OOWH KOHTakT). B aTtom cnyyae obecneumBaeTca paboTa mpu MOLLHOCTU
Harpy3ku MmeHee 10 BT, ogHaKo NMMHENHbIN 3aMep TOKOB HEBO3MOXEH.

O6paTnTe BHMMaHWe, YTO €Cnv Ha MepPeKpecTKe MCnonb3yeTcs XoTs Obl 0gHa CBETOAMOOHAs MH3a, B
koHdurypaTope K[Y-3 Heob6xoammo ykasaTb « CBETOAMOAHLINY TUM CBETOCUIHamNbHOW annapartypbi.

12.5. K[Y-3.1PY nocTtaBnsieTcs ¢ yCTaHOBIIEHHOM Ha OroKe 3NEKTPOHHOM CO CTOPOHbI ManKyN NIMTUEBOM
batapeen. lNepen yctaHoskon KAY-3.1PY Ha obbekTte ybeguTtech, YTO B6aTtapes He Bbinana M3 KpenneHust u
Yyacbl KOHTposniepa He counuce.

12.6. YcTaHOBUTb B610K 3NEKTPOHHbIV B MaHENb MOHTaXHY!O.

12.7. YctaHoBuTb nepekntodatens "KM" B BepxHee MnonoxeHue.
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12.8. NopgaTtb nuTaHme 220B Ha MOHTaxHYI0 NaHenb KOHTpornnepa: dasy - Ha knemmy «220B», Homb —
Ha nobyo n3 knemm «0B». B uenax vHOMKauMM TeKyLlero COCTOSHUS KOHTpomnepa K Bbixody 1 xenTbin
MOXHO MogknounTb namny Ha 220 B mowHocTbio He 6onee 400 BT: oanH npoBog Ha knemmy «1>KJ1», BTOpoMn
Ha knemmy «0B». Ecnu Bl 6yaeTe nogkntovatb ocTanbHble BbIXOAbl, HE06X0ANMO, YTOObI MOLLHOCTL flamn Ha
Bbixogax «1KK», «2KK» n T. g. 6eina He meHee 40 BT (3T0 BbIXOAbl C annapaTHbIM KOHTPOSIEM MeperopaHus
namnei).

12.9. BkntounTb KOHTpOMMep BbikNtodaTenem nutanus. [JomkeH 3aropetbest nHankatop «CeTb» n ObiTb
CNbIWHbI Wenykn perne K1 Bo BpemMsi TecTMpoBaHust 6rnoka anekTpoHHoro. Cnycta 2-3 cekyHObl KOHTponsep
OOIMKEH MEePenTN B PEXMM XKEeNToro Mmuranus. XKentoro muradms He BygeT, ecnu KOHUIypaumsa nepekpecrtka
He npedycMaTpmBaeT Hann4uns XenTbIX namn.

12.10. lMNogkntounTtb Kk pasbemy X14 nynet guarHoctukm [MO-2. MNposepuTb, M Npyu HEOBXOAMMOCTU
NPOM3BECTN YCTAHOBKY TOYHOIO BPEMEHM W OHA Hedenu BO BHYTPEHHEM Tanmmepe KOHTposnsepa CornacHo
MeToauke, onucaHHol B pa3gene 14. CTpoku «BpeMsi aBapum», «OeHb aBapuuy, «KO4 aBapum U
HanpaBneHne» AOMKHblI ObITb NycTbiMW. B nocneagHew cTpoke nynbTa «BpemMs U HOMep Tekyliew dasbi»
OOIMKHO GbITb Bpemsi paboTel B pexxume «XKM» B cekyHaax u undpa 14 (Homep asbl XKeNTOro MUraHus).

Ecnu npu nogknioveHny 6binm Moxo 3aTSHYTbl BUHTBI KNEMMHbIX KOFNOAOK, BO3MOXHO MOsIBNIEHME KoAda
OLIMBKM (CMOTPUM CTPOKM «BPEMS aBapumny, «4eHb aBapun», «KO4 aBapun 1 HanpaeneHue»). B atom cny4yae
yepe3 40 cekyHA KOHTponiep npeanpuMmeT MonbiTKy nepesanycka. Ecnv owmnbka BO3HUKAET HEOOQHOKPATHO U
KONMYECTBO MOMbITOK BOCCTAHOBIIEHWUS MCYEPnaHo, HeobXoAMMO BbIKIIOYUTE KOHTPOSNIEp aBTOMaToM Ha
nepegHen naHenm n CHOBa BKITKOYMTb €ro.

12.11. B cny4ae oTCyTCTBMS OLUMBOK M HEMCMNPABHOCTEN NEPEBECTN KOHTPOSEp B paboyee COCTosiHME
nytem nepesoga Tymbriepa "KM" B HmxHee nonoxeHwe. [MpokOHTponvpoBaTb MNPaBUMbHOCTL pPaboThbl
cseTodopHOro obvekta. Ecnv Heobxoanmo, N3MeHUTb OpraHn3aumio NepekpecTka Kak ykasaHo B pasgene 13.
lMpoBeaunTe npouenypy kanubposku gatdmkoB Toka ¢ nyneta MO-1, NA-2 wnm us cuctemsl ACYOO-KC. Mpu
3TOM B namaTb OyayT 3aHeceHbl TekyliMe 3HayeHUs ToKa CUMoBbiX BbixodoB. Bo BpemsA kanvbpoBku
KOHTPONMEpP He AOMKEeH HaXoOUTLCS B PEXMME XKENTOro MUraHusi U T.M., Tak Kak B 9TOM crnyyae 60nbLUMHCTBO
namn BbIKNYeHo. KannbpoBka AnuTcs OT O4HOrO LiMKa cBeTOMOpHOro oobekTa 40 5-TU MUHYT.

12.12. B cnyyae Bbixoga w3 CTposi NpefoxpaHuTeneni nx HeoOXOAMMO 3aMEHUTb Ha NPEeLOXPaHUTENN
Toro e Tuna (beictpogencreytowme BINB6 nnu BM26) n HomuHana (2A B cunosbix Lenax unu 0,25A B 6rnoke
nNUTaHns).

13. MPOrPAMMWPOBAHWME KOHTPOJIEPA KOY-3.1PY

13.1. Ons nporpammupoBaHus koHTpornepa KAOY-3.1PY HeobxoguMmo wumeTb criegylollee
obopynoBaHue:

- NepCoHasnbHbIV KOMMNBIOTEP C YCTAaHOBMNEHHOW onepaunoHHon cuctemon Windows 98SE vnu Bbliwwe 1
Internet Explorer Bepcumn 5.5 nnu Beile, ocHalLeHHbIM nocnegoBatenbHbiM noptoM (COM) munm noptom USB;

- kabenb ana nporpammupoBaHus deped COM- unm USB-nopT, nocTaBnsiembii NpeanpusTuem
N3roTOBUTENEM KOHTPOSINEPOB C NEPBOM NApTUEN UK NO OTAENLHOWN 3asBKE;

- N0 [JOMNOMHUTENBHOW 3asiBKE MNOCTaBNAETCA CTEHA PEeMOHTHbI  KoHTponnepa CKAOY,
obecneunBalowmn 6onee ygobHOEe MNOAKMIOYEHUE KOHTpONnepa K KOMMbIOTEPY W MPOCMOTP 3anvMcaHHOW
nporpaMmmbl Ha CBETOAMOLHbIX UHOUKATOPaXx B peanbHOM pexnme nocne BeBoAa NporpaMmmsbl;

CoxpaHunacb BO3MOXHOCTb MPOU3BOAUTL NPOrpaMMUPOBAHWE KOHTpOSfiepa C MNOMOLLLID paHee
noctaefeHHoro nporpammatopa Ttuna «lpoKC» wunu aHanorMyHoro, 3anucbiBass cOPMMPOBAHHBLIA dhann
HernocpeacTBEHHO BO (hNaLl-NaMsThb.

BHNMAHUE! B koHTponnepe KOY-3.1PY opraHusaums nepekpecTtka 3anucbiBaeTCd B MUKPOCXeMY
Flash-namatm D6 (AT24C16). MWUKPOCXEMY MWUKPOKOHTPOIINIEPA D5 (AT89C51ED2) [PU
M3MEHEHWMX OPTAHU3ALUUN NEPEKPECTKA NEPENPOrPAMMUPOBATbL HE HALO!

13.2. Ans co3gaHvsa NporpaMMHbIX KOHUIrypauum mMcnonb3yeTcs cneuvannus3vpoBaHHas nporpamMma
KDU3XP, nocTtaBnsiemasi BMECTE C KOHTPOS/IEPOM Ha OTAENbHOM OUCKETE MM KOMNakT-gucke. porpamma
MOXeT OblTb YCTaHOBIEHA MPOCTbIM KOMUPOBAHWEM C KOMMaKT-gucka B OTAENbHbIN Katamor (manky) Ha
XeCcTKkoMm aucke kommnbtoTepa (Hanpumep, KDU-3) unun 3anyckom nporpammbl MHCTannsauun. PekomeHgyeTcs
Ha cryyan nopym UHMOPMaLMK Ha KECTKOM Ancke BepexxHO XpaHWUTb OpUrMHanbHbIN HocuTeNnb. [Onsa paboThbl
C nporpamMmmori HeoBxo4MMo 3anycTutb Ha BbinonHeHne davn KDU3XP.exe, Haxogswwmiics B nanke KDU-3
(ans ynobecTBa pekoMeHayeTcsa co3aatb Ha pabodem crone Windows cneumnanbHbIn Spnbik).

Mpn BO3HWKHOBEHWM NPOBMEM C 3anyckoM MporpaMMbl, CKOMUPOBAHHOW C KOMMAaKT-AWCKA, CHUMUTE
aTpubyT «Read Only» c canna kdu-3.ini.

13.3. MNopsaok NporpaMMmMpoBaHNs KOHTPOJIIepa BCTPOEHHBIM NPOrpaMmMaToOpOM CHELYOLLNNAL

- MPW BbIKITIOYEHHOM MUTAHMM KOMMNbOTEPA NOACOEAMHNTE Kabenb NporpaMmMmpoBaHms K cCBOGOAHOMY
pasbemy COM-nopTta Ha 3agHen CTEHKe Kopryca KOMMblTepa, a APYrov KOHeL, MOAKMYMTe K pasbemy
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nynbTa AMarHOCTUMKM Ha MaHenu MOHTaXHOM KoHTponnepa unu cteHge CKOY. Ecnun Bbl nonb3dyetecb USB-
kabenem nporpammMupoBaHWs, TMOOKIIOYEHNE CrnedyeT BbINOMHATbL Ha  BKIHOYEHHOM WU 3arpy>KEHHOM
komMmnbtoTepe. Mpu 3TOM BTOPOW KOHew, kabensi B 3TO BpeMsi OOMMKEH ObiTb OTKNtoYeH. Mocne obHapyxeHus
OnepaunoHHON CUCTEMON KOMMbIOTEPA HOBOMO 060PYA0OBaHNSI BTOPOW KOHEL, Kaberns MOXeT ObITb NOOKMoYeH
K KOHTpOsnepy.

- BCTaBbTE MMKpPOCXeMy (DriaLl-NnamsATM B COOTBETCTBYIOLLUIA COKET HA NeYaTHOW nnarte 3f1eKTPOHHOrO
Oroka koHTpornnepa, yctaHoBute mkamnep (nepembidky) XP1 n yCTaHOBUTE SMEKTPOHHBIN BIIOK B MOHTaXHYHO
naHenb KoHTponnepa nnu cteng CKAY;

- NpY Ucnonb3oBaHuM kabens nporpammmnpoBaHmns Yepe3d COM-nopT BKMOYMTE NUTaHME KOMMbIOTEPA,
[oXxouTecb 3arpysku onepauunoHHor cuctembl Windows u 3anyctute nporpammy KDU3XP. USB-kabenb
OOIDKEH NOAKMNIOYATLCS K BKIIOYEHHOMY U 3arpyX€HHOMY KOMMbIOTEPY;

- cnegys npvBEedEeHHbIM fanee MWHCTPYKUMAM, co3fjanTte HeobxOoauMmyto KOoHdurypauuio paboThl
cBeTohOpHOro 00LEKTA;

- noganTe HanpsbkeHne nuTaHus Ha knemmbl «220 B» n «0 B» MOHTa)KHOM maHenwu KoHTponnepa u
BKIMOUMTE aBTOMAaT NUTaHWUS KOHTPONNepa;

- 3anuLLIMTe CO34aHHbIN hann B NamsATb KOHTPOSEepa COrfacHO NPUBEAEHHON HMKE NHCTPYKLUNN;

- CHUMUTE MUTaHWE C MOHTAXKHOW MaHenu KOHTpONsiepa, BblHbTE OfOK 3MEKTPOHHbIN W ydanuTe
okamnep XP1;

- YCTaHOBWTE KOHTPOMIep Ha CTEHA W NpoOBepbTE NPaBUbHOCTb BBEAEHHOW NPOrpaMmbi.

13.4. OnucaHue ceeToopHoro obbekTa

13.4.1. OnucaHve napameTpoB CBETO(OPHOro OOGbEKTA MPOU3BOAMTCS C MOMOLLBIO MPOrpammbl,
Haxogsuencs B nanke ¢ nmeHem KDU-3. PackponTte 3Ty nanky un 3anyctute komaHgHbin charn KDU3XP.exe.
lMocne 3anycka Ha aKpaHe MOSIBUTCA OKHO Nporpammbl C OTKpbITOM Bkragkon "KoHTponnepsbl". HassaHus
BKMaJOK MOKa3biBalOTCA B OKHE MporpamMmbl nog naHenbto ¢ kHornkamu («KoHTponnepbl», «HanpaBneHusy,
«®a3bl» M T.4.) HasBaHMe aKTMBHOWM B [aHHbIA MOMEHT BKNagKM MOLACBEYMBAETCA CUMHUM LBETOM.
MMepekniodeHMe BKNaZOK OCYLIECTBNSAETCH MNepeMelleHMeM Kypcopa Ha [daHHoe Mone C nocreayowmm
Ha)kaTMeM NeBON KHOMKU MbIK. B BepxHen cTpoke OkHa NporpaMmbl HAXOAMTCS MaHerb KHOMOK, Ha3HavyeHne
KOTOPbIX MOXHO MpoYMTaTh B HAAMUCSX, NOSIBNALMNXCSA NOCME HaBe4EeHNsT Ha HUX Kypcopa.

Ha Bknagke «KOHTponnepbl» BBOAATCSA cregywolme napameTpbl (B CMeayloLmMx BEPCUSX BO3MOXHbI
oTnuymns):

- B OKHe crpaBa OT Hagnucu «CBeTOOpPHbIN 06BbEKT» MPONUCHIBAETCS HA3BaHUE NPOrpaMMmMpyemMoro
06bekTa;

- B OKHe cripaBa OT HagnNMcu «CUCTEMHbIA naeHTudmKaTop» ycTaHaBNMBatOT HOMEpP KOHTpornnepa ang
paboTbl Ha NPOBOAHbLIX NUHKAX cBA3N (B cucteme ACY[ 1 unu 2 B 3aBUCUMOCTM OT HOMepa KOHTponnepa Ha
NVHWK, B CUCTEMAX MOLAEMHOM nepefaym B COOTBETCTBMM C MHCTPYKLUMEN HA OAHHYIO CUCTEMY);

- B Tabnuue nog Hagnucblo «TWn fiaMmn/curHany ycraHaBnMBaeTCsl TUM CBETOCUIHANbHOW annapaTtypbl
YCTaHOBMEHHOW Ha OObeKTe: namMnoBble UMM CBETOAMOAHLIE CBETOMOpPLI LUENYKOM JIEBOW KHOMKWU. ITOT
nepekntoyartenb onpegensieT, ©Oyaet nu  wucnonb3oBatbcs LWWM-nogorpe namn  wnu  HeT. [pwm
OOHOBPEMEHHOM  MCMONb30BaHUM OOOMX TWMOB CBETOCWUrHanNbHOW amnnapaTtypbl crnegyet Bblbpatb
«CBETOANOOHbINY;

- B Tabnuue noAg HaamMCbio «MoOAerb/HanpaBrnieHne» oTobpaxaeTcsa Tvun MporpaMMMpyeMoro
KoHTponnepa. [nd naMmeHeHms mogenu KoHTponsniepa HeobxoanMo HaxaTb KHOMKY C M30bpaeHneM 4ncToro
nncta «Co3gaTb HOBbIN NMPOEKT» Y U3 MOSBUBLLErOCS Cnucka BblibpaTb TMN cBoero koHTponnepa. CmeHa tvna
KOHTpOIsiepa COMpoBOXAaeTca yaaneHmemM opranusaumm nepekpectka. Ansa KOY-3.1PY mMoxHoO BbiGpaTb Tvn
koHTponnepa KOY-3.1.

13.4.2. lNocne BBOAa OaHHbIX Ha NEPBOW BKNagKe MEPEXOAST K Bkragke «HanpaeneHusy, ons vero
HeobXo4MMO HaxaTb Ha COOTBETCTBYIOLLYD HaanMCb B 3arofioBke BkNagkn. B nosiBuBwemca oOkHe
pacnonaraetcsi Tabnuua, B KOTOPOW MPOM3BOAMTCSA BBOA AaHHbIX MO HanpaeneHusiM. KoHTponnepbl KOY-
3.1PY nporpammupytoTca aHanornyHo cepun KOY-3 v nopgpepxuBailoT paboTy cO cnegylowumu Bugamu
HanpaBneHWI:

- TP@HCMNOPTHOE;

- MELUEXOLHOE;

- newexogHoe Murawowee (Npy paspeluarowemM curHane cBetoop HaxoauTCs B PeXMME «3eNeHOro
MUTaHUNA»);

- CTperka;

- MUraroLlas CTperka;

- TpamBav (T-obpasHbin cBeTOoOp AN ynpaBneHns ABWKEHUEM OBLLECTBEHHOIO TpaHcnopTa);

- Tabno Bbi3oBa newexoaos (TBI).

KonnyecTtBo HanpaBneHun orpaHMyeHo NULLb HanuumMem cBoOOLHbIX CUIMOBbLIX BbIXOAOB KOHTpOsepa.

[nsa BBOAa B Tabnuuy Ucnonb3yemblx HanpaBeHU HYXKHO HaXkaTb Ha NaHenu nporpammbl KHOMKY «+»

N BbIOpaTb M3 MOSIBUBLUErOCA CNMcka HeobxoaMMbIA BUA HanpaBleHus, LWEeSKHYB Mo ero Ha3BaHWMo NeBON
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KHOMKOW «MbIwmn». Ecnn no owmnbke BbIBpaHO HE TO HaMpaBneHne, ero MOXHO yaanuTb u3 Tabnuubl, Bolaenve
LLIEeMNYKOM FEBOW KHOMKM «MbILLNY B Tabnuue 1 HaxaB KHOMKY «=-» Ha NaHenm KHOMOK .

13.4.3. B crtonbue "BbIXxoAbl" MOKa3blBAETCA MapKMpOBKa BbIXo4a HA MOHTaXXHOW nNaHenu
KOHTpomnepa, Ha KOTOPOM OydeT MOSBAATLCA HanpsbkeHWe [AONs 3aXuraHus namn AaHHOro uBeTa [AaHHOro
HanpaBneHusa. Hanpumep, No ymonuyaHuto, Ans TPaHCMOPTHOro HamnpaBneHus Nnog KpacHbIM Kpyxkom Oyaet
0603HaveHne 1Kp, YTO COOTBETCTBYET MOSIBNIEHMIO HAMNPsPKEHWUst Ha Bbixoge 1KK (M 1kH) Ons KpacHbIX namn
nepBoro Hanpaenewus. Ecnu no kakmm-nmbo npuumHam He ycTpavBaeT pacnpefenieHve BbIXO40B
KOHTpoOMnnepa, Npov3BedEeHHOEe MpPOrpaMMon, TO MOXHO Ha3HauuTb BbIXOObl HanpaBfeHWsM MO CBOeMy
YCMOTpPEHUI0. [Ina 9Toro Heo6Xo0ANMO LLENKHYTb NMPaBON KHOMKOW «MbILNY MO siYerike Tabnuubl, coaepallemn
pedakTMpyeMblll  CUrHan HamnpasneHus M K3 MOSIBMBLUETOCH Crnucka BblIbpaTb HEOOXOAMMbIA  BbIXOA
KoHTponnepa. BoibpaB «[HeT]», MOxHO BoOGLLlE OTMEHUTbL HasHavyeHwus Bbixoga curHany. CriegyeT TOMbKO
YYUTbIBATb, YTO TOSMBKO BbIXOAbl, OTMEYEHHbIE B CNINCKE KPACHBIM 3HAYKOM, NOOAEPKMBAKOT KOHTPOSIb MO TOKY,
a 3ereHbIM 3Ha4YKOM - KOHTPOSb MO HanpsbkeHuto. B ctonbue "koHTponb" nokasbiBaeTcs Hanuyne (OTMeTKa
ranoykon) Unm OTCYTCTBUE (MYCTOE MONe) KOHTPOSS HanuumMs ToKa B KOHTPOMUPYEMbIX KpacCHbIX namnax
(ctonbel, nog  KpacHbIM  KPY)KKOM) W HanMMuusl  HamnpsbkeHMst Ha  BbIXOdax 3efleHbix namn B
HeCcaHKUMOHMPOBaHHOE BpeMms (cTonbel noa 3eneHbiM Kpyxkom). CHATME U ycTaHoBKa KOHTponsi Oyaer
onncaHa Hwxe. B ctonbuax, Haxogawmxca nop LBETHOW MNepernvBaloLLenicss MapKMpOBKOM OT 3efeHoro K
KpaCcHOMY M OT KpaCHOro K 3erieHOMYy MpOuM3BOAUTCS BBOA AaHHbIX pasrpy3kM nepekpecTtka npu cmeHe a3
(BpeMeHa npom. TakToB).

13.4.4. MNocne BBOOA BCEX HEOOXOAMMbBIX TUMOB HanpaBfeHW 4Nsl JaHHOTO0 CBETOGOPHOro 00bLEKTa,
MOXHO NPOM3BECTM KOPPEKTUPOBKY MO HEOOXOOUMBIM Ha OAHHOM OOBEKTE KOHTPONMPYEMbIM BbIXOAAM.
Llenkas no sdyerkam B CTONOLE «KOHTPOSIb» MOXHO CHUMAaTb W BOCCTaHaBMMBATb KOHTPOSb NO AaHHOMY
BbIXO4y W JaHHOMY HanpasneHuto. Ctonbew BpeMeH NpoMTaKTa, HaxXo4AWNNCA MOL KBaApaTUKOM C LIBETOM
nepexoga OT 3€MeHOro K KpacHoOMy LBeETYy, NnpefHasHayeH Ans BBOOA BpeMeH nepexofa OT paspeLuatoLlero
curHana ceeTodopa K 3anpelyarollemMy, a cregylowun ctondel, COOTBETCTBEHHO OT 3anpeLLaroLlero K
paspeluatowiemy. Beooutca Bpems OT Hayana BbIOpPaHHOTO COCTOSIHMS OO KOHLA MpoMTakta. To ecTb B
ctonbue noa KBagpaTMKOM C 3efeHbIMU MONOCKaMU (3eMEHbI MUraloLWMiA) - yKas3biBaeTCsl BpeEMSA OT Hayana
MUraHus 3efieHOro curHana 4o OKOHYaHWs NpoMTakTa. B ctonbue nof enTbiM KBagpaTUKOM BBOAMTCS BPEMS
OT Hayarna enToro curHana cBeTodopa A0 OKOHYaHWs MpomTakTa. B ctonbue c kpacHblM KBagpaTUKOM
BBOOUTCHA BPEMS OT Havara KpacHOro curHana csetodopa 4o koHua npomTakta. B 90% cnyyaeB, okoH4YaHue
paboThl xenToro curHana ceetodopa coBnagaeT C OKOHYaHMEM MPOMTakTa, YeMy COOTBETCTBYET 3anucb B
aTom ctonbue umdpel 0. Hanpumep, ecnu npu nepexoge OT 3eMeHOro K KpacHOMy B Tpex CTonbuax HanmMcaHo
«7», «4», «1», 9TO O3HAYaET, YTO 3ereHoe MuraHne byaeT OnMTbCA 3 CEeKyHAbl, €0 CMEHUT XENTbIN CUrHan
cseTodhopa Ha 3 CekyHAbl U 3aTeM 3aropuTcs KpacHbln Ha 1 cekyHay. Nocne aToro KoOHTponnep cMeHuT asy.

B ctonbue nop KpacHO-XenTbiM KBagpaTUKOM YCTaHaBNMBAETCHA BPEMSA OT Havana O4HOBPEMEHHOM
paboTbl KpaCHOrO W XENToro CUrHanoB cBeTodopa Mpu Nepexofde C KPacHOro Ha 3eNieHbll curHan [o
OKOHYaHus npomTakTa. Takum obpasom, ecnu B 3ToM ctonbue 0 (nycrtas sivenka), TO cBeTOOp AaHHOMO
HanpaBneHus OyaeT nepekntoyaTbCs C KPacHOrO Ha 3eneHbl curHan 6e3 KpacHOo-XenToro curHana. Ecnw,
Hanpumep, ycTaHoBUTL undpy 3, TO Ha cBeTodope 3a TpUM CEeKyHObl A0 OKOHYaHWsi MpomTakTa Oyaer
O[HOBPEMEHHOE CBEYEHME KpaCHOro W XenTtoro curHanoB. [log ctonbuom c 3enéHbiM KBagpaTUKOM
yCTaHaBNMBaeTCs BpPeMS OT MOSBMEHWUs paspelualrollero (3enéHoro) curHana cesetodopa [0 OKOHYaHMS
NPOMEXYTOYHOrO TakTa.

13.4.5. MNocne BBOAA BCEX AaHHbIX B AaHHOM Tabnuue HeobxoouMMo MepenTu K cnepylowen BKagke
nporpaMmbl nog, HasaHvem "®asbl", WenkHyB no HasBaHuio Bkragku. KoHTponnepwl KOY nossonsitoT
HasHauMTb A0 12 a3 aBwxkeHus B Lukne (Bkmoyas TBIM). Kak MuHuMmym, gomkHa 6bITb onpegeneHa xots Obl
ofHa pasa. [Ang kaxgow ¢asbl HazHavYaeTca Nopsaok paboTbl HanpasneHu 1 Tmin - MUHUManbHOe Bpems
paboTbl hasbl. UTo6bl Ao06GaBMTL B Tabnuuy HoByl dasy, LIENKHUTE Ha 3arofioBke ¢hasbl, MOCNe KOTOPOK
HY>KHO BBIMOMHUTL BCTaBKY. HaXXmMuTe KHOMKYy «+» B MaHenm KHOMOK. AHANOIMYHO, MPU HaXaTuW KHOMKA «-»
yaanseTtcd BblaeneHHasa dasa. CocTosaHUA HanpaBneHuin B pase (paspelleHHoe —3enéHoe nnm sanpeLleHHoe
— KpacHoe)  YCTaHaBNMBAKOTCA LIEMYKOM «MbllUM» Ha S4Yellke COOTBETCTBYIOLLErO HanpaeleHus B
penaktupyemon cpase. [lanee yctaHaBNMBaTCSA MUHMMarbHbIE BO3MOXHbIE BpeMeHa paboThl hasbl — Tmin,
Ond yero HeoOXOAMMO LUENKHYTb Ha A4venke « Tmin» pegaktupyemon dasbl 1 BBECTU B S4elike Heobxoammoe
3HayeHve. Y4tuTe, YTO HEBO3MOXHO BBECTM 3Ha4yeHue, bomnbluee OnMTenbHOCTU AaHHOW a3kl B Nnobom un3
pabo4mx LMKMIOB.

IOna ypobctBa nonb3oBaTtenst MNpegyCMOTPEHO 2 pexuma oTobpaxeHuss ¢das. Mo ymonyaHuio
NPOMTaKTbl MOKa3bIBAKOTCA CBEPHYTHIMU, YKa3blBaeTCs NuLb 00LWasa AnnuTensHOCTb NpoMTakTa. Ecnn HaxaTtb
KHOMKY «PasBepHyTb NPOMTAaKTbI», TO NPOMTaKTbl OyayT nokasaHbl NogpobHo.

Ona peanusaumm mexaHusma nponycka MewexogoB Mo Bbi30BY, BO3MOXHO MporpaMmmMuMpoBaHune
cneumanbHbix a3 TBI. Ong atoro HeobxoamMMo HaxaTb KHOMKY «Bknrountb nopaepxky TBIM», yctaHOBUTHL
XapakTepucTukn gononHutenbHbiX a3 TBI, 3atem BepHyTbCA Ha BKkNagky «HanpasneHus» v yCTaHOBUTb
HeobOxoaMmble cBoWcTBa HanpasrneHuss TBI. [Nocne 3Toro MoXHO NepeHasHauyMTb BbIXO4bl KOHTponnepa Ans
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yctponctea TBIT: «kenTbli» CUrHam CoOTBETCTBYeT curHany «XKauTe», «3eneHbin» - curHany «Uagutey.
Curnan «Maute» TBI1 Bceraa BkniovaeTcss B nepBon pasze TBI1 u roput oo koHua uukna, curHan «Kgute»
BKITIOYAETCA MpPM HaXaTuMM KHOMKM Bbl30Ba WM ropuT [0 BKMOYeHUss curHana «Wgute». Mpu pabote c
rpomkorosopsimm yctporicteoMm TBI1 npoussoactea OO0 «KomcurHan» ncnonb3yeTcsl TOMNbKO OAUH BbIXOS
Ons Bbldayn ronocoBoro coobuieHns «kauter. MNpn paboTte ¢ nHANMKAaTOPOM 0BpaTHOro oTcyeTa 3TOT BbIXOA
BOOOLLe He HyXeH. Ecrnin mexaHn3m nponycka newexo4oB Mo Bbi3oBYy peanusyetcsa 6e3 yctponctea TBI1, To
dusmyeckme BbIXoabl KOHTponiepa nog HanpasneHue TBI1 MoxHO ocBo6OANTD.

Mo ymonuyaHuto noruka pabotbl nporpammbl TBI1 koHTponnepa npu paboTe C BbI3bIBHbIM
HanpaeneHuem criegyowas. B pexunme oTcytcTBua BbizoBa OT TBI, koHTponnep paboTaeT no TakTam,
Haxo4ALWMMCSA Nog CTONOLOM «UMKN pabouymny», Npy 3TOM nepexon ¢ nocnegHen ¢asbl B paboyem uLumkrie
nepBylo NPOUCXOOMT NO  CreayloLlemMy 3a Hell MPOMEXYTOHYHOMY TakTy. [Mocne HaxaTusa Ha KHOMKY Bbl30Ba
TBI1, Ha 3anporpamMMpOBaHHOM MOA CUTHaM «XKOUTE» BbIXOAE NOSABMSETCS HanpshkeHve ans namnbel TBI
"KaonTte" (KoTopyro MOXHO M He NoAKMYaThb), KOHTPOMep NnpoeepsieT, 0TpaboTanock MM MUHUManbHOEe BpPeEMS
(hasbl, BO BpeMsi KOTOpOM MpuLlen 3anpoc oT kHonku TBI, n ecnu ga, To NpoBogMT OTPabOTKy npomTakTa
(ecnn HeobxoaMMo), a 3aTeM NepexoanT K oTpaboTke NOCNefoBaTENBHOCTU (has, yKasaHHbIX B CTONOLE «LMKI
TBIlM», ogHOBpPEMEHHO C 3TMM nogaBas HanpskeHue ans namnel "Vaute". MNpun aToM nepexod ¢ nocrnegHen
dasbl paboyero umkna Ha gasy uukna TBI1 6yget nponcxoantb MO NPOMEXYTOYHOMY TakTy 0603Ha4YeHHOMY
nepen STOW BbI3bIBHOW (pa3oi. 1o OKOHYaHUM OTpabOoTKM ykasaHHOW MNocnenoBaTenbHOCTM KOHTponnep
BO3BpaLlaeTcsa K nepeson ¢ase pabodero umkna. YacTHbIM Criydaem SIBNSIETCS CaMblii pacnpoCTpPaHEHHbIN
cnyyam obbekTta, KOTopbii paboTaeT MOCTOSIHHO MO OAHOMY (UNKM ABYM) TPAHCMOPTHOMY HanpaBrfieHuio, a
nocne 3anpoca TBI1 nepexogunt Ha paboTy NO NeLWexo4HOMY HanpasfieHNo Ha onpegeneHHoe BpeMsi, Mocne
Yero BHOBb BCTaeT Ha npeabiayLlee COCTOSIHUE.

Mpu HeobxogumocTn norvka paboTel TBI1 moxeT ObiTb nameHeHa. lNMocne obpaboTkm hanna .kO
natyepomMm unu npv CO34aHMKM OpraHM3auumn nepekpecTka B KOHdurypatope 6onee BbICOKOM BEpPCUU, YeM
1.1.2.5. MOXHO opraHusoBaTtb «bObICTpbI» nepexof B dasy TBIT ¢ noMoLlbio oTMevaemoro nons «bbICTpbIn
nepexogq B TBIl». B atom cnyyae nocrne Haxatua kHonku TBIT no okoH4yaHun Tmin Tekywen asbl
KOHTpOMMep Yepes COCTOAHME «BCe KpacHble» nepenaet cpasy B ¢asy uukna TBIT.

3amblkaHne koHTakToB TBIT npu oTkntoyveHHonm nopaepxke TBI1 BbI30BET YCKOPEHHbLI Nepexosn
KOHTponnepa B ¢ady 1 ¢ oTpaboTkON MMHMMAnbLHOrO BpemeHn a3 Tmin. Ecnv KoHTpomnnep Haxoguncs B
dasze 1, Bpems dasbl 1 OygeT yBenuyeHo. 3TO peXnM «MUKPOBOJTHbI», KOrAa OAMH KOHTponnep (BeayLumn)
CUHXPOHM3MPYET ApYyron (Begombin). MpumMep BKIHOYEHMS KOHTPOMIEPOB B peXumMe "MUKPOBOSHA" NpUBEAEH B
npunoxennn 10. B kadyecTBe BegyLLEero MoXeT UCMONb30BaTbCA NIOOON KOHTPOMNep, Tak kak oGMoTka perne
nogkntovaeTca napannenbHo namnam. B kavyecTBe BEAOMOro MOXET MCMNOMb30BaTbCA KOHTPOMNEp cepuu
KOY-3M, KOY-3, nnn KOY-1M. BaxHo, 4TOObl KOHTaKTbl pene 3amblkanu KOHTakTbl KHOMkM TBI1, u 4TobbI
nogaepxka TBI1 B BegoMOM kOHTponnepe 6bina oTknoyeHa.

Mpu nosiBNeHMM HanpsikeHus Ha Bbixoge koHTpornepa A1 pene K1 cpabaTbiBaeT M 3ambikaeT
KOHTakTbl KHomku TBI1 Ha koHTponnepe A2. JononHuTtensHoe pene K1 MOXHO pasmecTutb B Kopnyce
BEAOMOro KOHTpOJIIepa Unm B OTAENBHOM Kopryce. ONEKTPOMEXaHUYECKOE pefie MOXET OblTb 3aMeHeHOo Ha
ONTO3EKTPOHHOE (C M3MEHEHNEM CXEMbI BKITIOYEHWSI €CTECTBEHHO), @ NMPOBOAHOW KaHamn CBSA3M MOXET ObITb
3aMeHeH, Hanpuvep, pagnokaHanoMm.

13.4.6. [lanee nepexogAT k Bknagke «Pabouymne LMKNbI», B KOTOPOW ONpeaenstoTcs BCe BO3MOXHbIE
UMKbl paboTbl cBETOOPHOrO OObEKTa ANA pasnuMYHbIX YCNOBMI ABWXEeHMS (B 3aBUCUMOCTb OT BPEMEHMU
CYTOK M AHEN Heaenu) No CBETOWOPHOMY OOBEKTY 1 MO3BONSAIOT ONPEAENTb PasnnyHble NPOAOIPKUTENBHOCTH
a3 Ans Kaxgoro uuknia B 3aBUCUMOCTM OT 3TUX YCMOBWW. Tak e onpedeneHbl 2 CTaHOapTHbIX paboumx
unkna - OC (Bce curHanbl oTknodeHbl) M KM («wkentoe muraHue»). KonnyectBo ucnonb3yembiX padoumnx
LMKIOB OrpaHMYnMBaETCH TOMNbKO AOCTYMNHbIM 06bEMOM (bn3LL-NnamMAT KOHTponnepa 1 B NOCNeAHEM BapyaHTe
orpaHuyeHo 34-ma. [ns cos3gaHuss HOBOro pabodvero uUMkna HeobXoaUMO HaxaTb Ha KHOMKY Ha naHenu
nporpammbl «+», HOBbIN LMKN OyaeT fobaBrneH B koHel Tabnuubl. AHANOMMYHO HaXkaTue KHOMKK «-» yaansiet
BblOENEHHbIA LUK (ecnv paHee 3aBefdeHHbl 3[4ecb LMKN OygeT BBeOEH XOTa Obl B OQHOW OUPEKTUBE
CYTOYHOIO NnaHa, TO yganutb ero 3gecb OyaeT Hemnb3s - HeobxoaMMO cHavana BbIBECTU €ro U3 CYTOYHOrO
nnaHa a 3aTeMm yganuTb 34ecb). [Ona ygobcTBa KaXOoMy UMKITY MOXHO MPUCBOUTB  OCMBICIIEHHOE
HavMmeHoBaHue (Hanpumep, «Pabouni geHb», «YTpo 7-9» unn «BbixogHow AeHby»). [pocTo wenkHute no
Ayelrike C HauMMEHOBAHMEM LUMKNA W BBeAUTE HeoOXoaumbIA TekcT. [nuTenbHoCcTb a3 B  LMKIe
yCTaHaBMNMBaEeTCA TakMM e obpa3om, kak n Tmin Ha cTpaHuue CBOWCTB has, T.e. HEOOXO0OUMO LENKHYTb MO
siYerike U BBECTU 3HadeHue. [AnutenbHOCTb dhasbl B LMKIE HE MOXET OblTb MeHbLue, Yem Tmin gnsi gaHHOW
dasbl.

13.4.7. Bknagka «CyTo4YHble nnaHbl» onpegenset anroputMm paboTbl KOHTponnepa B 3aBUCMMOCTU
OT BpeMeHn cyTok. CyTOYHbIV NMnaH MOXET coaepXaTb OOUH U HECKONBbKO onpeaenéHHbIX pabounx LUKNoB 1
ctaHgapTHble uuknbl («XKM», «OC»). MoXHO onpefennTb HECKOMNbKO CYTOYHbIX MMaHOB AN pasHbiX AHEN
Hegenu. [Ina nepexofa Ha 3Ty CTpaHuULy HaxMmuTe Ha Hagnucb «CyToYHble nnaHbl». CnMcoK CYTOYHbIX NaHOB
NnpeactaBneH B BuAe [OBYXYpPOBHEBOW Tabnuubl. Ecnu BblOENUTb LWEMYKOM «MbIWMWMY» CYTOYHbIA NNaH, TO
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Ha)kaTne KHOMKU «+» Ha naHenu JobaBnsaeT B KOHeL, Tabnuubl HOBbIN CYyTOYHbIN NIaH, @ HaXKaTue KHOMKU «-»
yaansieT BblAenNeHHbIN CYyTOYHbIN MMaH (eCnu CYTOYHbIA NfaH MUCMNOMb3yeTcsl B HeAeNbHOM nraHe, TO ero
yAaneHne HeBO3MOXHO). BaxkHo! Kak MMHMMYM gomkeH ObiTb onpegeneH XoTa Obl OAQUH CYTOYHbIN
nnaH. Ecnu wenkHyTb No 3Ha4Ky B BUAE ManeHbKoro YepHoro TpeyronbHuKa, TO CTPOKa nnaHa pasBepHeTcs,
n OyayT nokasaHbl OUPEKTUBbLI CYTOYHOrO nnaHa. MOoXHO BbIOENUTb CTPOKY AMPEKTUBBLI U HAXKATUEM KHOMKM
«+» Ha nNaHenu BCTaBUTb MNOCMEe Hee HOBYH [AMPEKTUBY (€CnvM BpeMsA Hayana [OevCcTBUs crefyroLlen
OMPEKTVBbBI OTNMYaeTCs OT BPEMEHM Havana BblAeNIEHHON MeHee YeM Ha 1 MUHYTY, TO BCTaBka HEBO3MOXHA)
UK, HaXKaB KHOMKY «-» yAanuTb BblAENEHHY AMPEKTUBY. [ns KaXaow OMPEKTUBBI HY)XXHO YCTaHOBUTbL BPEMS
Havyana ee gencTeus (3To Bpems AOMKHO ObITb BonblUe BpeMeHn Havana npeabiayLen MPEeKTUBbl U MEHbLLIE
- criegyowen) n pabounn umkn (M3 paHee oOrnpeferieHHbIX WUNKn cTaHdapTHbIX). [upektuBa OencTByeT Ao
Hayana OevcTBus crneayowen No BpeMeHn AnpekTyBbl. B cyToyHOM nnaHe gormkHa 6biTb onpeaerneHa xoTs
Obl ogHa gmpekTnBa. MakcumarnbHOe KOnMYecTBO AMPEKTUB B nraHe - 15. MoXXHO 3aBECTU CBOW OCMbICIIEHHbIE
HaMMeHOBaHMSA CyTOYHbIM NnaHam (« paboyero AHA», «NATHMLA», KBOCKPECEHbEY U T.A4.).

13.4.8. AHanormyHbiM o0Opasom 3anonHsetca Bknagka «HepenbHbIM nNNaH», B KOTOPOM
onpegensieTcs anroputm paboTbl KOHTponsnepa no AHAM Hegenu. [ns Kaxgoro AOHs Hedenu MOXHO
onpefenuTb OUPEKTUBY HEAENbHOro MiaHa, yKasblBaloLLlyto, KakoW CYTOYHBIN MilaH OOIDKEH BbIMOMHATLCH B
3TOT AeHb Hegenu. [InpekTMBa HedenbHOro nnaHa AencTByeT A0 Havana AeWCTBUS CriedytoLlern No BPEMEHU
OVpeKTMBbI. VX konnyecTBo — He Gonee 15 B nnaHe. B HacTosilee Bpems koHTponnepbl KOY nogaepxmsatoT
paboTy TONMbKO C OOHWM HedernbHbiM NnaHoM. PaboTta ¢ HedemnbHbIM MMAHOM OYeHb MOXOXa Ha paboTy C
CYTOYHBIMU MII@aHaMu, 3a WUCKITYEHNEM TOrO, YTO MOXHO pedakTUpoBaTb AEHb HEeA4enu Hadvana AencTBuS U
Ha3Ha4yaTb CYTOYHbIE MIaHbl 3 paHee onpeaeneHHbIX.

13.4.9. HeobAzaTenbHbIM ANS 3anonHEeHUs ABNSeTCH peaakTop cxeMbl ABMXKeHUsA. OH Bbi3blBaeTCH
HaxxaTnem Ha KHOMKy «OTKpbITb pPedakTop CXeMbl OBWXKEHWsS» M 3agaeT nnaH nepekpecTtka u TPeKTopuu
OBWXEHUST TPaHCMOPTHbLIX CPeACTB U newexonoB. B ganbHenwem 3ta mHOpmMauus UCMONb3yeTcs npwu
dopmMmpoBaHuM nacnopTta ceBeToopHoro oobekTa. B npaBow YacTu pegakropa Cxembl ABWXKEHUSA HaXMMaeM
KHOMKY «3arpy3uTb nnaH nepekpecTtka». B nosiBuBlLeMCHA cTaHAApTHOM OKHE HaxoAum chann M3 UpeKkTopuu
«WabnoHbl nepekpecTkoB» M OTKpbiBaeM ero (0bbluHO «LLabnoHbl nepekpecTkoB» pPacrofioXeHbl B TOW Xe
OMpeKTopuKn, 4To M nporpamma). 3ateM B Tabnuue crneBa BblOMpaem siUelriKy HYXXHOro HamnpasIieHus.
Haxumaem kHomnky pegaktopa «HoBas TpaekTopusay 1 Bbibpaem HeobXoOUMYHO TPAeKTOpUO N3 OOCTYMHbIX.
Mepemeliaem ee B HeoOxogMMoe MecTO Ha nepekpectke. CHOBa HaXvmaeM KHoOMKy «HoBasi TpaekTtopusi»,
BbIOMpaeM SprbIYOK HanpaBfeHWss U MepemeLllaeM ero K CTpernke TpaekTopun. AHamorumyHble ornepaummn
npogernbiBaem Ons ocTanbHbIX HanpaBneHni.

Haxumaem kHonky «3akpblTb», €Cnv 3akoH4unu paboty unu «CKpbITb pegakTtopy», ecriu
HeobXxo4MMO MPOCMOTPEThb ABMXEHME MOTOKOB MO hasam. [ns npocmoTpa akTMBHbIX Tpaektopun B ¢hase
BblbupaeM Bknagky «Pasbl» (OKHO CXeMbl ABMXKEHWS OCTAeTCs NOBEPX APYrMX OKOH) U LLEenkaeM «MbILbo» Ha
3arofnioBke ctonbua HyxHon ¢hasbl. bonee nogpobHo paboTa C pegakTopoM CXembl ABWXKEHMS ONMucaHa B
crnpaBke KoHurypartopa.

13.4.10. lMocne BbINOMHEHNSA OMUCAHHLIX LIAroB NPOMAUTECH MO BCEM BKMNagkam nporpaMmmbl U
NpoBepbTE, HET NN OLLMBOK.

13.5. CoxpaHeHue n 3arpy3ka npoekTa

[nga coxpaHeHus NpoekTa BOCNONb3yNTECh KHOMKOW C n3obpaxeHnem amcketbl «COXpaHUTb NPOEKT»
W KHOMKOWM C n306pakeHnem OMCKETbl U BOMPOCUTENBHOIO 3Haka «COXpaHWTb MPOEKT Kak ...». Baw dann
nonyuut pacwupeHne «KDU». B panbHenwem Bbl cmoxeTe 3arpysuTb ero Ans npocmoTpa  wunum
pedakTMpoBaHUs — KHoMka ¢ n3obpaxeHnem nankn « OTKPbITb MPOEKT.

BHUMAHMWE! ®ann npoekta He nognexut 3anvcu Bo Flash-namats koHTponnepa KOY-3.1PY.

13.6. 3anuch opraHnsaumm nepekpecTka B KOHTponnep

lMocne npoBeAeHWst NOArOTOBKM K 3anMcy NporpaMmbl B KOHTPOSep, OnMcaHHoON Bbiwe, ydeantech B
Hanuuum pxamnepa XP1 Ha nnate koHTponnepa (npunoxeHuve 5). Bkniounte nutaHue KOHTponnepa u
nepeBeauTe €ro B PEXMUM XENToro MuraHust Tymonepom Ha naxHenu (tymbnep Beepx). KoHTponnep rotos K
nporpamMmmupoBaHuio. Ecnn Bbl yBepeHbl, YTO nporpammMHas KoHdurypauma chopmMupoBaHa npaBunbHO, TO
MOXHO MPOM3BOAWTb 3anMcb BO raWw-NnamATb KOHTporepa. [1pocTo HaXMUTe KHOMKY C n3obpaxeHuem
MUKpocxeMmbl «llepesanucatb naw-naMmsaTe KOHTposiepa», BblOepUTE NyHKT MEHI0, COBNadarLWwmni ¢ TUMOM
nporpamMmMupyemoro KOHTponfepa, U cnegynte nossuBlIMMCSA ykaszaHuaMm. Homep COM-nopta Ha akpaHe
[OJIDKEH coBMagaTb C HOMEPOM MopTa, K KOTOPOMY noaknoyeH kabenb. [Ana USB-kabenst ato Tor COM-nopT,
KOTOPbIN NMOSIBUNCHA Ha KOMMbIOTEPE NOCMe NoaknoyeHns kabens. o okoHYaHUM NporpaMMMpoBaHus yaanute
xkamnep XP1. lNocne 3anncu HacTOATENbHO pPEKOMEHOYEeTCs MpoTecTupoBaTbh paboTy KOHTponnepa Ha
cTeHge.

Obpatnte BHMMaHue, 4yTo oba BMAa kabens BHayane noaknoyarTca K KomnbtoTepy. Kabenb ans
COM-nopta nogkntodaetcsa k ceobogHoMy COM-nopTy BbIKIKOYEHHOrO KomnbioTepa, kabenb USB — k USB-
pas3bemy BKIOYEHHOTO U 3arpyXeHHoro komnetoTepa. Ecnu Bel nogkntovaete USB-kabenb k kakoMy-To NopTy
USB BnepBble, notpebyeTca ycTaHOBMTL AparviBep BupTyansHoro COM-nopta. Ecnn  pgpaiiBep yxe
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YCTaHOBMEH, NOTpebyeTcs NOAOXAATb HEKOTOPOE BpeMsl, Noka komnbtoTep Hanget USB-yctponcTso. Nocne
3TOro Apyrom KoHew, Kabens MOXXHO NOAKMIoYaTh K KOHTPOIepy.

13.7. 3anucb opranmMsauum nepekpectka B ann ana nocnegywowen paboTbl C  BHELWHUM

nporpamMmmaTopom

Ecnu no kakMM-TO npuyvHaMm HeobGXoOuMO BOCMOfMb30BAaTbCA BHELHWM NPOrpaMMaTopoM, TO
coxpaHute paboty B dann. [Ons 3Toro HeobXoOuMO HaxaTb KHOMKY C M300pakeHWeM MUKPOCXEMBbI
«lMepesanncatb cnaw-namaTe KOHTponnepay. B nosiBuBwemcs okHe BblbepuTe «CoxpaHuTb B hann ...»,
BBEAMTE Ha3BaHMe dhanna n ykaxute nyTb coxpaHeHus. MNpowmneka byaet coxpaHeHa B dhann ¢ pacluMpeHnem
«KO». ObpaTtute BHMMaHue, 4TO 3TOT (paiisl NOTOM He MOXeT ObITb 3arpyxeH B nporpammy KDU-3 — 370 He
dann npoekta «KDU».

13.8. 3anucb opraHusauum nepekpecTka B NynbT guarHoctuku MN0-2

MynbT amarHoctukm MO-2 ¢ npowwuBkon He Hwxke pd2vi_05 (V1.05) moxeT mcnonb3oBaTbCcs AnNs
nepeHoca opraHn3auum nepekpecTka Ha obbekT. PaHHMe BepcuM NpPOrpaMMHOro obecneyeHns aToT PeXuM He
noagepxueatoT. MNpaBuna paboTbl C NyNbTOM NPUBEAEHbI B OTAENIBHOM TEXHUYECKOM ONMUCaHWM.

13.9. MNpumep nporpaMmmnpoBaHus opraHu3auumn nepekpecTka npuseaeH B npunoxeHun 11.

13.10. [Ona paboTbl C 4Yacamu KOHTponnepa u4epe3 kabenb nporpammMuMpoBaHusi Heobxoaumo
NOAroTOBMTb KOHTpomnnep K nporpammupoBaHuio (n.13.6). MonoxeHne mkamnepa XP1 6GespasnuyHo. Ons
YTEHMS1 YaCOB HYXKHO HaxkaTb KHOMKYy «CuuTaTb BPEMSs», ONsi CUHXPOHM3ALMM YacoB KOHTpOMepa ¢ Yyacamm
KOMMbloTepa — KHOMKy « CuHXp. Bpemsi». Ha Bpemsa obmeHa KOHTponnep nepengeTt B OTKIIHOYEHHOE COCTOsIHUE.
Mogaynb DataExp.dll n3 coctaBa koHdurypaTopa gosmkeH 6biTe Bepcun 1.0.2.9.

14. PABOTA C NMyNbTOM ANATHOCTUKN

14.1. B npouecce paboTbl koHTponnepa OyayT BO3HMKaTb CMTyaumu, NpyU KOTOpbIX OyaeT HeobxoammMo
BMeLLATENbCTBO ONEpaTUBHONO NepcoHana. B gaHHOM pasgerne kpaTko onuckiBaeTcsa paboTa nonb3oBartens ¢
nynbTom AgmvarHocTtukun MNO-2 npu CTbIKOBKE €ro ¢ KoHTponnepoM. bonee nogpobHble cBegeHNss NPMBOAUTCS B
ONMCaHMN Ha KOHKPETHYI0 BEPCUIO MPOLUMBKM MynbTa ANAarHOCTUKKU. [iNs COBMECTMMOCTU paHee BbiMyLLEHHbIX
nynbTOB C KOHTponnepamu cepun KOY-3M Heobxoammo 06HOBMTL NpowwmnBKy NynbTa. COBMECTMMOCTb NyribTa
C paHee BbINyLLEHHbIMW KOHTPONepamMm He HapyllaeTca. dann NpoLMBKN BXOAUT B KOMMSEKT NOCTaBKMW.

14.2. TynbT AnarHoCTUKM NpeacTtaBnsgeT cobon nepeHoCcHOW NpuMbop, UMEILUA Ha NULEBON CTOPOHE
yeTbipexpaspsagHbli  CBETOAMOAHBIA  AUCNNEN, nNpefHa3HAYeHHbI AN OTOOpaKeHus 3HAKO-4YMCNoBOM
MHcopmaLmM, BOCEMb CBETOAMOOHBLIX UHAMKATOPOB 411 0TOBpaXKeHnst TMna BbIBOAUMOW MHAOPMaLMK, 1 Tpu
yrNpaBnsitoLLMe KHOMKKU, NpeAHa3HayYeHHble Ans Bblbopa Tvna BbIBOAUMOW MHOpMaLMM Ha aucnnen "pexum”,
NU3MeHeHNsa 3HayYeHns nepsbIxX ABYX 3HaKoB Ha aucnnee "00:" n BTopbIX ABYX 3HakoB ":00". BblHeceHHbIN Ha
yanuHsaoLeM kabene pasbem CryXUT A58 NOOKMI0YEHMS NynbTa K KOHTPONnepy.

14.3. Tekywee BpemsA. [lpu nogknioyeHnn nynbta Kk pasbemy X14 paboTarolero KoHTponnepa,
pPacrnonOXeHHOr0 Ha NMUEBOW CTOPOHE MaHenu MOHTaXHOW, crycTs 3-4 cek Ha CBEeTOAMOOHOM Awucniee
OOMKEeH MNOSIBUTbCA HOMEP TEeKyllen Bepcuu MporpaMMHOro obecneveHwss nynbTa, a 3aTeM — Hagnvcb
«CLOC». [ns Hauyana paboTbl B MEHIO BpeMeHU crieqyeT Haxartb kHonky "00:". HaxaTtue kHomku "pexum"
OOIDKHO MO KOMbLy Mepekniodatb CTPOKM NynbTa U PeXuUM MHOMKAUWUW: rof, YUCNOo U Mecsu, AeHb Heaenwu,
Yacbl U MUHYTbI, CEKYHAbI, pexum BBoda «Ent.», Bbixod n3 meHto BpeMeHn «Ehit». Npu aToM Bcerga ceetutcs
CaMblil BEPXHWUIA CBETOAMOA NyNbTa, YTO MHAMLMPYET paboTy B MEHIO BPEMEHM.

Mocne Bxoga B MEHK BPeEMEHM MynbT paboTaeT B pexvMMe WHAOMKAUMM Tekyllero BpemeHu. [lpu
N3MEHEHUN KaKoro-nnmbo 3HaYeHus NynbT MEpPeKiovaeTCs B PEXMM pedakTUpOBaHUSA, Korga 3HadveHue
BPEMEHU YyXe He oOHoBNAeTcs. [ns yBenMyeHMs NnokasaHuin B NIEBOW YacTu gucnnesi Heo6xo4MMo HaxaTb
kHoriky "00:", ana ymeHbweHns - "00:" n "pexum". [Ing nokasaHun B NpaBon YacTu gucnnes coOOTBETCTBEHHO
kHorky ":00" unu ":00" n "pexum".

[nsa ycTaHOBKM TekyLllero BpeMeHn 1 aatbl HaxumaeTtca kHonka ":00" B pexume «Ent.», onsa seixoga ns
MeHto 6e3 3anucu BpemeHun B kKOHTposnnep - kHonka ":00" B pexxume «Ehit». NpegycmoTpeH pexnm koppekumm
BPEMEHMN MO curHamam TOYHOro BpemeHw. [nis 3Toro B pexume OTOOPaKEHUs] CEeKyHO HabKUMaeTCsl KHOMKa
":00" n OTMNYCKAETCA ¢ Hayanom LWecToro curHana TOYHOro BpeMeHu. Ecnu Tekyliee 3HauyeHMe CekyHA
fonbwe 40, NpoMcXxoauT MHKpeMeHT YacoB (ecnu TpebyeTcd, TO U OHS Hedenw, yucna, mecsua v 1.4.) B
NPOTMBHOM Cry4ae CeKyHabl NPOCTO 0BHYNAKTCS.

[OunanasoH gonyctumbix 3HadeHuid. KaneHgapb paccumtaH Ha 2005...2050 roa, uncno mecsdua Moxet
ObiTb oT 1 go 31 (unun 28,29,30), mecay, — ot 1 oo 12, geHb Hegenu oT 1 go 7, yackl ot 0 go 23, MuHyThI OT 0
no 59, cekyHabl ot 0 go 59. lNpu BBOAE BpemeHW/OaTbl 3HAYEHUSI NMPOBEPSIOTCS Ha KOPPEKTHOCTb, a npwu
HeoOxoaMMocTu ucnpaensaTcs (TpebyeTcs noaTBEpPAUTh McnpaBneHue). [leHb Heaenu He paccyuTbiBaeTCs
no gaTe, Y4TO NO3BOJISIET CYNTATb HAYaNIOM HeAENM Kak NoOHeOEeNbHUK, Tak U BOCKPECEHbE.
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14.4. MnaH. MNMpn OAHOKPATHOM HaXaTuUU KHOMKWU "pexmm" Ha naHenu JOMKEeH 3aropeTbCd CBETOAMOn
"neHb Hepgenn", a Ha uHaukatope BbicBeTUTCS «PLANn». OTa cTpoka 3apes3epBupoBaHa ANs AanbHEnLWero
NCNOSb30BaHUA.

14.5. TectoBbIN pexum. CneayoLias Nno3nLns SBNSETCA TECTOBbIM PEXMMOM U NO3BONSIET, HAaNpUMep,
NpOBECTM MPOBEpPKY paboTocnocobHOCTM BCEX BbIXOAOB KOHTPOMfepa B ycnoBusix nabopatopun. [nsg aToro
Heobxoammo nepesecty Tymbnep "KM" B BepxHee NonoxeHune, yctaHoBUTb kHomnkow "00:" 3HayeHre Ha Tabrno
"02" 1 nocne npekpaLleHns XenToro MuraHusa Haxxatnem kHornku ":00" 6ygyT noodepenHo BKNoYaTbCA KaHanbl
B criegyowem nopsgke: 1k, 1k, 13, 2k, 2, 23, n T.4. Mbl HE pekOMeHAYEM WUCMONb30BaTb 3TOT PEXMM Ha
nepekpecTke, TaK Kak BO3MOXHa CuTyauusi, Korga Mo [flaBHOM [Jopore cBeTodop noraweH, a mno
BTOPOCTENEHHOM 3aXXercs paspeLuarowmim curHarn.

Ecnn yctaHoBute kHornkon "00:" kog "03",T0 maHHas npoBepka OyaeT NMpovM3BOOUTBCHA C KOHTPOMEM
NPOTEKaHNA TOKa MO KPacHbIM NaMnam 1 Hanmins HeCaHKLMOHMPOBAHHOMO HAMPSKEHNSA Ha 3eMeHbIX BbIXxodax.
[nsa BbIXxo4a MX TECTOBOTO pexuma M BOCCTAHOBMNEHMS OYHKLMM KHOMKK “pexxum” kHomkow “00:” HeobGxogumo
ycTaHoBuUTb koA “00”.

Kog “01”, yctaHoBneHHbI kHorkon “00:” no3BonseT BOWTUM B pexunm pydyHoro Beoga dasbl. HaxaTue
kHonku “:00” nepebupaeT no konbly BCE MMelLMecs B KoHdurypauum nepekpectka dasbl. [Ons
NOATBEPXKAEHUSA BKIIOYEHUS] BbIOpaHHOW pa3bl HaXMuTe KHOMKy “pexum’.  (PyHKUMSA KHOMKM “pexnm’
nameHunaco). Ecnu BBegeHHas dasa oTnmnyaeTcs OT TeKyLlen, nepexoq Ha Hee OyaeT BbIMONIHEH Yepes Bce
nonarawLmecs MUHMManbHble BpeMeHa a3 1 NpoMTaKTbl. DTO MO3BONSET ucnonb3osatb MN-2 B kavecTBe
BbIHOCHOIO MynbTa ynpasreHus. BbiiTu M3 pexuma pyvHoro Beoga ¢asbl MOXHO BBOAOM koga “00” wunwm
nepekntoyeHnemM Tymonepa «XXKM» B HUXKHee NonoXeHue.

Kog “04”, ycrtaHoBneHHbln kHonkon “00:” nepeBoAMT KOHTPONMEp B PexuM MPOBEPKUM OpraHu3auum
nepekpecTtka Ha cteHae. B HeM He BbINONHAETCA NpoBepka NPOTEKAHNA TOKa MO KpacHbIM Namnam 1 Hanu4ims
HEeCaHKUMOHMPOBAHHOIO HanpskeHust Ha 3eneHbix Bbixogax. KHonkon “:00”, kak n B TectoBOM pexume 1,
MOXHO MO KOJbLy BblOpaTb HOMep (hasbl, a KHOMKOW “pexknm” nepeBecTn KOHTpornnep B aTy dasy. [Nepexon
BbINOSHAETCS Yepe3 Bce nonarawlmecs gasbl 1 npoMTakTel. C 3TOr0 MOMEHTa KOHTPOMfep okasblBaeTcs B
pexvnmMe pyyHoro Beoga gasbl (HO 6e3 KOHTPOMS KpacHbIX 1 3eNEeHbIX HanpaBneHun).

B TexHOnmormyecknx pexvMmax cokpailaeTcs Bpems 3amuTHoro otknovennst ¢ 40 cekyHg oo 10 cekyHa n
CHMMAKTCHA OrpaHMYEHUS MO KONMYECTBY aBapun.

14.6. 3amep TOKOB. B neBom 3HakomMecTe BbIBOOAWUTCS YCIMOBHbLI HOMEP W3MEPSEMOro KaHana.
lMpakTnyeckom LLeHHOCTM AN NoSfib3oBaTeNs He HecerT.

B npaBom 3HakomecTe B TEXHOMOIMYECKOM PEXUME B YCIMOBHbLIX €AMHULAX BbIBOOUTCH TEKYLLUA TOK.
Ecnu nepekntoyatens SA1.X KOHTponnepa HaxogutCsa B NONOXeHun «namnbly» (3amkHyT, "ON”), yucrno 99
npuMMepHo cooTBeTcTByeT TOKy 2A. bonblime 3HadeHusa okpyrnstoTea go 99. B paboyem pexvime BbIBOAUTCA
3HayeHne Toka B npoueHTax OT kanubposku. Haxatue kHomku “:00” npuBegeT K  3anycky npouenypbl
KanMbpoBKkKM (3aHeceHUss B MamMsATb BbIXOOHbIX TOKOB BCEX KaHAroB), €CNU 3TOT PeXxuMMm nognepXveaeT
KOHTponnep. Ha ato Bpemsa byaeT nigmuuposatbes «d0».

14.7. Bpemsa, oeHb aBapuu, Koa U HanpaBneHue. [lo3vunn "Bpems asap”, "geHb aBap", n "kog u
Hanp" NCNonb3yTCs AN CHATUSA MHAOPMaLMKU O MPUYMHE Nepexoda KOHTPOoIepa B OTKIHYEHHOE COCTOSHME
UK XKenToe MuraHue.

B pexvme "Bpems aBap™ Ha gucnnee OyaeT yka3aHO BPeEMS MEPEKoYEHMs KOHTPOMnepa, B pexnuve
"neHb aBap"- OeHb Hefdenu, KOTOpbI 3TO MepeknveHne npounsowno. B pexume "koa n Hanp™ B nepBbiX
OByx undpax bygeT ykasaH Ko aBapyMAHOrO NEPEKIOYEHNst KOHTponepa, npu 3ToMm:

- Kog 88 coOTBETCTBYET OTKIIOYEHMIO KOHTPOMSepa M3-3a NOBPEXAEHVUS OaHHbIX O KOHUrypauuu
nepekpectka B Mukpocxeme Flash-namsatn (Homep Tekywen cdasol 0);

- kog, AA COOTBETCTBYET OTKIMIOYEHUIO KOHTPOMNepa no NnpuynMHe KOPOTKOro 3aMblKaHWs UM Neperpyske
BbIXOAHbIX Lenen. Takke B LUeCTHagUaTUpPUYHOM Buae OyaeT ykasaH HOMep Kagpa, B KOTOPOM MpPOM3OLLIIO
3aMblkaHue. [Nocne gomHoxeHus Ha 0,5 Mc nonyynm Bpems ¢ Havana nepuoaa cetu,

- kog, AB cOOTBETCTBYET Neperpyske CUII0BOro Bbixoda Tokom 6ornee 2,5 A B namnosoM pexume nnm 0,6
A B cBetognogHom (Onpegensetca nonoxeHnem SA1). Takke OyaeT ykasaH yCroBHbI HOMep KaHana. 1-
1kpacHbIn, 2-1 xenTbin, 3-1 3eneHbIn, ... 33 — 11 3eneHbIN N T. 4,

- kog BB - oTkntouYeHne KoHTponnepa Npu HECaHKUMOHMPOBAHHOM MOSIBMEHUN HAMNPSKEHWSA Ha BbiXo4e
3eneHbIX flamn,

- kog BD — npu oTkase JaTYMKOB KOHTPOSS 3€MeHbIX NaMmn unm noBpexaeHnM cuMmuctopa (oTcyTCcTBue
HanNpsHKEHMS NPY BKITKOYEHHON 3eNeHon namne),

- koa CC - nepexop KOHTpOMfepa B XENToe MuraHve npu neperopaHun KOHTPOSMPYEMbIX KpacCHbIX
namn,

- kog CD — npu oTkase AaTyMKOB KOHTPOMSA KpacHbIX famn Unu npyv NOBpeXaeHUn cummcTopa (namna
BbIKITIOYEHA, a TOK ocTancs) BcTpeyaeTcs TONbKO B TEXHOMOMMYECKNX BEPCUAX.

B nocneagHux yeTblpex criydasix Ha gpyrux AByx uudppax gucnnes 6yaeT ykasaH HOMep HanpaBsreHus,
BbI3BaBLLEro AaHHOE COCTOsIHUE.
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He coxpaHsaTca 4o BMeLllaTensCcTBa oneparopa crneayroLlme Koabl olwmnbok:

- kog 99 — OTKIIYEHNE KOHTpOIIepa M3-3a c60s CTOPOXKXEBOro Tanmepa,

- kog EE — nepexop koHTponnepa B 3HeprocOeperarLLmin pexmm n3-3a c6ost (OTKIHOYEHNST) CeTu.

Kog DD 3apesepBupoBaH O OWMOKM CBA3WN Kackagupyemblx KOHTponnepoB. Yuncno nocne koga —
HOMEp KOHTpoOsepa, C KOTOPbIM NoTepsiHa cBsA3b (1 — BeayLnii, 2 - BEAOMBIN).

B npunoxeHun 12 npuBegeH pekoMmeHayeMbli NopAaoK Noucka HeMCnpaBHOCTEN.

HauuHaga ¢ npowwuskn pd2v1_07 B INO-2 BBegeHa BO3MOXHOCTb MPOCMOTPA XypHana asapui. B nesom
3HaKoOMecCTe CTPOKM "AeHb aBap" B LWeCTHagUaTUPUYHOM BUAE BbIBOAMTCA HOMepP 3anucu aBapuin. Ecnv tam
«00.», MHOMUMpPYeTCa TeKyllee COCTOsiHWe KoHTpornepa. WHave — 3anucb m3 XypHana. lpudem B CTpoke
"neHb aBap" OyaeT BbIBEOEH HE OeHb Headenu, a ynucno. [nsg nepexoaa K cnegyroLen 3anmcu Hy>KHO B CTPOKE
"aeHb aBap" HaxaTtb KHoMKy «00:».

Ecnn Bo Bpemsa npocmoTpa XypHana nponMcxoaut oTkad KOHTponnepa, HoMmep 3anmcun obHynseTcs.

14.8. Bpems u Homep dasbl. B nocnegHen cTpoke mHouuupyeTtcst BpeMsi paboTbl KOHTpornnepa B
Tekywen ase M ycnoeHbln Homep hasbl. Bpemsa mHanumpyetca B cekyHaax, ot O go 99. Ecnu Bpewms
npesbiwaeT 99, Ha nHaMkaTop byaeT BbIBOAUTLECA YMcno «99». Bpemsi CnoXHOro npomTakta otobpaxaeTcs no
TakTam, OTCYET B KaXJOM TaKTe C Hynd. YCrnoBHbIM HOMep a3kl umeeT 3HaveHue oT 1 go 15: 1...12 — Homep
dasbl B cooTBeTCTBUM C Baluen koHdurypaumen nepekpectka; 13 — npomTtakT; 14 — xentoe muranue; 15 —
OTKIMOYEHHOE COCTOSHUE.



