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1. BBEOEHUVE

1.1. Hactoswee TexHnyeckoe onmcaHme KC54.04.000 TO npegHasHayeHo Ans n3y4YyeHust KOHTpomnnepa 4OPOXKHOIo
yHuBepcanbHoro KOAY-3.1M TY 4218-002-47661447-03 (B ganbHenwem "koHTponnep" unu "yCcTpomcTeo") u
COLEPXWUT OMnncaHue ero YCTPOWCTBa, MpUHUMNAG [OEWCTBUMS W Opyrue cBefdeHus, Heobxoaumble Ons ero
NpaBUITbHOM SKCMyaTaLumu.

2. HASHAYEHWE

2.1. Kontponnep KOY-3.1M npegHasHayeH ANA MNepekntoveHusi CUrHanos cBeTOOpOB M CUMMBOSIOB
yrnpaBnsaemMbiX MHOrONO3NLMOHHbIX 3HAKOB M YKa3aTenen CKOPOCTU Ha NOKanbHOM NepeKkpecTke.

2.2. Ycnosua akcnnyaTtauuu:

2.2.1. Pexvm paboTbl HEMpPepbIBHbIN.

2.2.2. Pabounii guanasoH TemnepaTtypbl OkpyxatoLler cpepl oT -40 rpag oo +60 rpag.

2.2.3. OTHocuTEenNbHas BNaxHoOCTb Bo3gyxa o 95% npu temnepartype +30 rpag 6e3 koHaeHcauum Braru.

2.2.4. ATmocepHoe gasneHue ot 460 go 780 MM.pT.CT.

2.2.5. Amnnutyga BnbpaumoHHom Harpy3sku He 6onee 0,1 MM B AnanasoHe YactoT oT 5 'y go 25 Nu.

2.2.6. Pabouunn grnanasoH HanpsKeHUst NUTaHUst CeTU nepemMeHHoro Toka ot 185 B go 235 B ¢ yactoTton ot
49 'y go 51 u.

3. TEXHUYECKME [OAHHBIE

3.1. KoHTponnep obecneunBaeT peanusaumio nobon CXembl OpraHn3aLumn OBUXKEHUS!, COOTBETCTBYHOLLEN
npaBunaMm LOPOXHOrO ABWXKEHUS MPU MCMOMb30OBaHWM JaMMOBbIX WINW CBETOAMOAHbIX CBETOOPOB MyTEM
nporpaMMmnpoBaHns BCTPOEHHON pnaLl-namsaTu.

3.2. KoHTponnep ocyLecTBNSAET NepeknoyeHne TakTOB MO 3anoXeHHbIM B ero dnaw-namaTts pabovmm
nnaHam.

3.3. KoHTponnep ocyliecTBnsieT oTCYET TEKyLLEero BpeMeHun, Aathl, AHS Hedenu u roga no BCTPOEHHOMY
Tanmepy ¢ MakCMMarbHON CyTOYHOMN MOrPELUHOCTbI0 B aBTOHOMHOM pexume He 6onee 5 cek. INpu nponagaHum
CETEBOr0 NUTaAHWSI BHYTPEHHUA TaWMep MNOAKIIYAETCS K BCTPOEHHOMY MCTOYHWKY aBTOHOMHOMO MUTaHWS,
obecneynBaloLeMy ero xog B TeueHue 3-x ner.

3.4. KoHTponnep obecneuyMBaeT BO3MOXHOCTb MEPEKITHYEHUsT MNporpaMm paboTbl MO CYTOYHbIM W
HefenbHbIM rpadukam.

3.5. KoHTponnep obecneunBaeT nogknoyeHne ogHom rpynnel Tabno Bbi3biBHOro newexogos (TBM) TY 25-
15.962-79 unn aHanorM4yHoro emy npu MakCMManbHOW AnvHEe NMHUKM CBA3M C HUM He 6Gonee 100 m (c
noaaepkkon obpaTHOro oTc4HeTa BPEMEHM).

3.6. KoHTponnep obecneynBaeT pyyHoe MepeKYeHne KOHTpoepa ¢ pexmnma paboTbl N0 BHYTPEHHEN
nporpaMme B PEXUM XenToro MuraHus.

3.7. KoHTponnep obecneuvBaeT noAakndeHne n paboTy C  yAaneHHbIM YNpaensioWMUM YCTPOWCTBOM,
paboTaroLero ¢ NpoTOKONOM CUCTEMbI KOOPANHMPOBaHHOTO ynpaeneHus ACY[ paspabotkm HIMO "AsTtomaTtumka-0"
r. Omck. MNoaknioyeHne obecnevmBaeTcs MO NPOBOAHOW FIMHUM CBA3MW C NapameTpamMmn He Xyxe crieQyroLmx:

- conpoTueneHne He 6onee 190 Om / km;

- eMKoCTb He 6onee 0,04 Mk® / km.

3.8. KoHTponnep obecneuvBaeT nogkndeHne n paboTy C  yAaneHHbIM YNpaensoWUM YCTPOWCTBOM,
paboTaroLero ¢ NpoTOKOMNOM FPynMoln CBA3M CUCTEMbI KOOpAMHUPOBaHHOro ynpasnenns ACYOO-KC paspaboTku
OO0 «KomcurHan» r. EkatepuHbypr. MNogknioveHne obecneynmBaeTcs No MPOBOAHOW SIMHUKU CBSA3WM YAarieHHOro
ycTpowncTBa ¢ rpynnoi koHTponnepos KAY-3.1M, KOY-3.2M unu KOY-3.3M, ¢ napameTpamu He XyXe cnegyroLmx:

- conpoTueneHne nnuHum He 6onee 2000 Om.,

- eMKOCTb NuHUKM He 6onee 0,1 Mk®.,

a Takke 4epes pagmomogemsl PM 02, PM 03, PM 04, PM 05, PM 06 nnn GSM-mogem npoussogctea OO0
«Komcurnan» r. EkatepunHOypr.

3.9. KoHTponnep obecneunBaeT nogkrnoyeHne BeIHOCHOMO NynbTa ynpaenexus BIMTY-1 npoussogctea OO0
"KomcurHan", obGecneuvBatolimMi pyyHOe MepeKnioveHne 4Yepeayowmxca a3 cBeTtodopHOro obbekta npwu
yaaneHun oT KoHTposnnepa He 6onee 25 m.

3.10. KoHTponnep obecneuvMBaeT nogkniudeHne nynbta guarHoctuku [MO-2 ansg BbiBoga cneayollen
cny>xebHon nHdopmauumn:

- TEKyLLIero BpeMeHU;

- TeKyLen gathl;

- TeKyLLero AHsa Hepenu;



- TeKyLLero roaa;

- HOMepa oTpabaTbiBaEMON OCHOBHOW hasbl UMM MPOMEXYTOYHOIO TaKTa;

- ANUTEnbHOCTU OoTpabaTbiBaeMon hasbl MW NMPOMEXYTOYHOIO TaKTa;

- KOa NpUYMHbI aBapUNHON OCTAHOBKM KOHTpOIrepa (neperopaHue KpacHbIX namn, 0TKa3 4aT4yMKoB TOKa
KpacHbIX nammn, HanmuMyMe CeTeBOro HamnpshKeHus Ha 3eneHbiX namnax B Hepaboumx dasax, 0Tka3 AaT4MKOB
HaMNpPs>KeHWs Ha 3eneHblX namnax, KOpoTKoe 3aMblkaHWe Ha BbIXOOQHOW NHUK, NoBpexaeHne Mukpocxemsl Flash-
namsaTu ¢ opraHv3auven nepekpecTka);

- BpeMS 1 AeHb Hefenu aBapuMnHON OCTaHOBKU KOHTPONNepa;

- BUO 1 KOMaHAa BHELLHEro ynpasneHus (KOOpOUHMPOBAHHOE, ANCMETYEPCKOE, PYUYHOE).

Kpome TOro, ¢ nomoLLbo NynbTa ANarHOCTMKM obecnedmBaeTcs KOpPpeKUns 3HauYeHUs TeKyLLero BpemMeHm
(B TOM 4ncne 1 No cMrHanam TOYHOro BPEMEHM).

3.11. Konu4yecTBo noaknoyaemblx rpynn cBeToopHbIX namn 16.

3.12. KonuyectBo BbIXOAHBLIX LiEMEeN KOHTPOMMPYEMbIX MO BbIXOQHOMY TOKY (KpacHbix namn) - 6. B
KOHTpOmnnepe 3anoxeHa BO3MOXHOCTb U3MEPEHUSI COMPOTUBIIEHNS HArpy3kM BO BCEX MOOKMIOYEHHbIX rpynnax
CBETOOPHbIX Namn.

3.13. KoHTponnep obecrneumBaeT nepexo B pexum xentoro muranus (P)KM) B cnyyae neperopaHus namn
UnNun oTkasa gatyvka B nobon n3 6 KOHTPONMpPYyeMbIX MO TOKY BbIXOAHbIX Lenen, Npyu MOLHOCTU Namn He MeHee
40 Bt gns pexuma «namnoBeiny unu 15 BT ons pexmnma «CBeTOAMOAHbINY.

3.14. KonnyecTtBOo BbIXOAHbIX LieNen KOHTPONUPYEMbIX Ha HanM4mMe CeTeBOro HamnpshkeHWs (3eneHbIX namn)
- 6.

3.15. KoHTponnep obecrneumBaeT OTKMOYEHME MUTAHUS BbIXOAHbIX LUenen (pexum OC) B cnyyae
CaMOMpPON3BOSIbHOIO MOSIBNEHNST HAMPsSKEHWUsI MEPEMEHHOrO TOKa C AEWCTBYHOLWMM 3HavyeHuem 6onee 70 B Ha
BbIXOAHbLIX LENsX, KOHTPONUPYEMBIX HA HanmMyne CETEBOrO HanpshKEHUS B TakKTax MpOrpaMmbl, rAe OHO He
[OOMKHO NPUCYTCTBOBATb MIU NPUY OTKa3e AAaTYMKOB HAMPSPKEHMS B OAHHbIX LIENsiX.

3.16. KoHTponnep obecneumBaeT OTKMOMEHME NUTaHMA BbIXOAHbIX uenen (pexum OC) npu
BO3HWKHOBEHMMN KOPOTKOTO 3aMblKaHUS B KaKoW NbOo 13 aTUX Liener unu neperpyske Kakon-nmbo BbIXOAHOW Lienu
TOKOM Bbiwe 2,5 A.

3.17. KoHTponnep obecnevvBaeT yCTaHOBKY ANUTENBHOCTY NOOLIX TakTOB B AMana3oHe oT 1 go 256 cek.
C OMCKpeTHOCTbIo 1 cek. [orpellHoCTb YCTaHOBKN BPEMEHHbIX TakToOB He Bonee 5%.

3.18. KoHTponnep obecneumBaeT B pexume xentoro muraHusa (XKM) ot 55 go 65 muraHuin B MUHYTY C
anutensHocTbIo ropenus 0,5 cek.

3.19.KoHTponnep obecnevmBaeT BO3MOXHOCTb NapannenbHon paboTbl HECKOMBbKMX KOHTPOMNEPOB TuNa
KOY-3.1M, KOY-3.2M wnn KOY-3.3M Ha ogHOM cBeTOOPHOM OObEKTE.

3.20. KoHTponnep obecneuvnBaeTr paboTy B pexume «MUKPOBOMHa». [pu OTKMAOYEHHOW nogaepkke
pexuma TBI 3ambikaHue koHTakToB 2 X10 «TBIM» 1 4 X10 «J12» Ha MOHTaXXHOM NaHenu Bbi3blBaeT YCKOPEHHbI
nepexon koHTponnepa B dasy 1.

3.21. MakcumManbHbIV BbIXOOQHOW TOK MO Mtobor BbIXoAHOW rpynne He 6onee 2 A.

3.22. MakcMmanbHbI BbIXOAHOW TOK, KOMMYTUPYEMbI B NI0OON MOMEHT BpeMeHu He Gonee, 16 A.

3.23. MakcumanbHas notpebnsaemasi MowHocTb He 6onee 30 Br.

3.24. NabapuTHble pasmepbl 550*370*172 mm.

3.25. Macca He 6onee 15 kr.

3.26. CpepgHsasa HapaboTka Ha oTka3 12000 yac.

3.27. CpenHee BpeMs BocCTaHOBNeHus 1 yac.

3.28. CpegHun cpok cnyxobl 8 ner.

4. KOMMNEKT NMOCTABKU

4.1. B KOMMNMEKT NOCTaBKN BXOAAT cnenywuime coctaBHble 4aCcTul U JOKYMEHTbI:

Bnok anektpoHHbin KOY-3.1M KC44.04.000 1 wr.
MaHenb moHTaxHaa KOY-3.1M KC54.14.000 1 wr.
Kopnyc KC54.00.201 1 wr.
Kpbiwka KC54.00.202 1 wr.
Koy 1wr*
Kabenb anst nporpaMmmnpoBaHusi 1Twt*
CD-ROM c koHgurypatopom KDU3XP 1 npoLlumBKoi nynbTa 1 wr.*
3UIM (cummucTopbl — 2 WIT., npegoxpanutenu BMB6 3,15A — 6 wr.,
BlB6 0,25A — 1wrT.) 1 komnn.

MacnopTt 1 wr.

TexHunyeckoe onncaHme 1 wr.*



*[Mocmaska ¢ nepeol napmued.
Mo omOesnbHOMY 3aKa3y 803MOXHa rocmaska MoOyrisi 2arb8aHuyecKol pa3esasku no RS-485 unu
«MaHruecmepy-2».

5. YCTPOVCTBO V1 PABOTA U3OENUA

5.1. KonTtponnep KAOY-3.1M npenctaBnsetr cobon SnekTpoHHOE YCTPOWCTBO, CMOHTMPOBaHHOE B
MeTannMyeckom nblnesnaro3alumieHHom Wwkady. BHyTpu Hero pasmelleHbl (CMOTpU npunoxeHuwe 1) naHenb
MOHTa)Hasi, B KOTOPOMN yCTaHaBnmBaeTca GOk SMEeKTPOHHBIN C 3aKpenneHHbIM Ha Hem GnokoM nutanus. Lkad
OCHalleH npucnocobneHnsiMM Ans YCTaHOBKM Ha BepTUKanbHOW MOBEPXHOCTM (CTeHe) unu Ha chneunanbHON
onope. BBon kabenen BHELWHWMX Lenen OCYLWECTBsieTCA CHU3Yy 4epe3 kabenbHble BBOAbI B LwWkady. Ha
BHYTPEHHEW NOBEPXHOCTM LWKada MMeTCa yCTPONCTBa KpenneHus 6nokoB NMTaHus pagMomMoaemMoB.

5.2. ®yHKUMOHANbHO KOHTPOMMep COCTOMT M3 TPeX OCHOBHbIX YacTel: MaHenn MOHTaxHow, 6noka
3MNEKTPOHHOro 1 6noka nNUTaHWsi, MPU 3TOM OCHOBHYHK YMPaBRSHOLLY (DYHKUMIO BbIMOMHSAET GrOK SMEKTPOHHbIN.
Mpn moaepHMsauum coxpaHeHa B3auMMO3aMEHSIeMOCTb OCHOBHbIX 4YacTen. [laHenb MoHTaxHas obecneumBaet
HeobOX0OMMYIO KOMMYTaLMIO CUIMOBBLIX M CUrHanbHbIX Uenel. bnok nutaHus obecneunBaeT opMUpoOBaHME
HeobxooumbIX AN paboTbl Gnoka JnEeKTPOHHOIO HanpsbkeHWn nuTaHuda. Jlorvka paboTbl onpegensieTcs
nporpamMmmHbIM obecrniedeHnem KoHTponnepa. BcnegctBue ckasaHHoro, OygeT ygobHee wsydaTb paboTy
KOHTpOrnepa no 4yacTsiM, Ha4yuHas ¢ paboTbl GrioKa 9NEeKTPOHHOTO.

6. YCTPONCTBO M PABOTA COCTABHbIX YACTEN

6.1. Bnok anekTpoHHbIi koHTponnepa KOY-3.1M (ganee no tekcty B3), BHELUHMI BUA, KOTOPOro NpuBEEH B
NPUNoXeHun 4, COCTOUT U3: NeYaTHOW NNaTbl C ANEKTPOINEMEHTaMN U paguatopamu, Ha KOTOpbIX pasmeLleHbl
CVINOBblIE CUMMWUCTOPbI; MaHenuW, Ha KOTOPOW pasMelleHbl pazbem X3 Ans nogknoyeHust 6noka nutaHus, u
BbIXxOAHOM pa3bem X1. Ha paguatopbl ycTaHaBnuBaeTcsi 6ok nutaHus koHTponnepa KOY-3.1M (ganee no tekcty
BIM). MNpuHumnuansHas cxema B3 M nepeyeHb 3NEKTPOINEMEHTOB MpUBEAEHbI B NPUNOXEHUsSX 6 un 7
COOTBETCTBEHHO.

BHeLHWI BMA NNaTtbl CO CTOPOHbI 3NEKTPOSNEMEHTOB NPUBEAEH B NPUOXEHUN 5.

6.2. Bnok aneKkTpoHHbIN BbINOMHEH Ha Ga3e nporpamMMmnpyeMoro MMKpOKoHTponnepa tuna AT89C51ED2.
Bo3moxxHa noctaBka C YMpoLLEHHbIM MporpaMMHbiM obecrneveHnem Ha ypoBHe K[Y-3 Ha 6asze AT89S52 vnu
AT89C55WD (cM. CTPYKTYPHYO CXeMy Ha pucyHke 1).

MuWKpOKOHTpONNep COOePXUT nporpammy YHKLUMOHMPOBAHMS BCEro KOHTpOmnepa W  3aBoAcKue
HacTpovikn. OTaenbHas MUKpocxema anektpudeckn nepenporpammupyemoro MN3Y (Flash-namaTte) cogepxut
MHGOPMALIMIO, OMUCHIBAKOLLYI0 PaboTy KOHKPETHOro CBETOdOpHOro obbekTa. [lepBoHauanbHO MUKpocxema
COOEPXUT MHpopMaLMIo Ons AeMOHCTpaumm yHKUMOHMPOBaHUA KOoHTposnnepa. VIHpopmaums B MUKpOCxeme
MoxeT wu3aMeHATbecd Ao 1 000000 pa3 HenocpeACTBEHHO Monb3oBaTeneM C  MOMOLLbIO  BHELUHEro
nporpammaropa, nynbta amarHoctukn MO-2 wnu cneumansHoro kabens nporpammupoBaHus yepe3d COM- unu
USB-nopT. lNpn nogave HanpspkeHna nutanms Ha B3, MUKpokoHTponnep obecnevmBaeT BKOYEHUE KPACHbIX
namn no BceMm HanpasneHusM B TedeHune 3...7 cekyH (onpenensieTcs opraHv3aumen nepekpecTka), nocne 4ero,

B Crnyyae OTCYTCTBMSI aBapuiHbIX pPEeXWMOB, MepexoauT nof ynpaBreHne nporpaMmMbl  KOHKPETHOro
cBeTohOpHOro obbekTa. KOHTponb AaTYMKOB TOKA M HaMpsXXeHUs NPOBOAWUTCS B COOTBETCTBMU C YCTaHOBKaMM
nporpaMmmMbl CBETO(POPHOro oo beKTa.

Ha mukpocxemax D3 u D4 cobpaHa cxema pereHepaumvM no npuHUuMny "CTOpoXeBoro Ttanmepa"
obecneynBaroLero cbpoc MUKPOKOHTPONNepa B Crydae OCTAHOBKM KBapLEBOro reHepartopa («3aBuMCaHuE»
MUKPOKOHTponnepa). TaktoBein reHepatop (D3.1) nocbinaet MMnynbC Ha BXOA BOCbMWUPA3PSOHOrO CYETYMKA
(D4.1, D4.2). B cnydae otcytctBua curHana WDT OT MUKpOKOHTponnepa npu nepenonHeHnuM cyeTymka
dopmMmpyeTcs MMNyNbC, NodarLmiics Ha Bxo cbpoca MukpokoHTpornepa RES v pereHepvpytoLmn ero.

Cxema cMHXpoHM3auum paboTbl 3anycKarLLmX Lenen cunoBbiXx CUMMUCTOPOB C YacToOTOM ceTu cobpaHa Ha
Mukpocxeme D17.3, paboTatoLler no NpuHLMNY KoMnapaTopa ¢ NoporoM u rucrtepesucom. CtabunutpoH VD65
3awmwaeT y3en oT BbIGpOCOB ceTeBOro HanpshkeHus. Bbixog komnapaTtopa yepes 6ydepHiin nHseptop D2.3
MOAKIIOYEH K BbIXOLHOMY MOPTY MUKPOKOHTponnepa. Ecnu ceteBoe HanpshkeHne Gonbwe 160 B, Ha Bbixoge
KoMmnapatopa OPMUPYTCA MNPSAMOYTOfbHbIE  UMMYNbCbl, HeobxoouMmble Anst  HOpManbHOW  paboThl
MUKpOKOHTponnepa. Ecnu HanpsikeHne cetn MeHbwe 160 B, TO umnynbCcbl Ha BbIxode KommapaTopa
OTCYTCTBYHOT, 1 MUKPOKOHTponnep GyaeT HaxoauTbCsl B XOYLLIEM PEXUME C OTKIHOYEHMEM BCEX BbIXOOOB [0
HOpManu3aummn HanpspkeHns ceTu.

CurHanel RD1, RD2, TM, TP Ha BbiBOA4ax MMWKPOKOHTpOSfepa cnyxat nns opraHusaumm CBsi3U C
BHELIHUMW YCTPOMCTBAMU MpPU MOAKIIOYEHUN KOHTponnepa K cucTeMam KOOPAMHUPOBAHHOMO YNpaBneHust.
Huskuin yposeHb curHana TP unu TM nocne wHeeptopa D2.6 unu D2.5 otkpbiBaeT Yyepes ontpoH VT3 unun VT4
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COOTBETCTBYIOLWNIA BbIxogHOM TpaH3ucTtop VTS5 nnu VT6, dhopmmpyeT B BbIXOAHOW JIMHWUM MOMNOXUTESbHBIA NNK

oTpuuaTenbHbIN BbIXOOHOW WMMynbC. VMnynbc, npuweawni K3 NUMHUM CBA3W, Yepes3 pasaenuTenbHbIn
koHgeHcatop C10 noctynaeT Ha BxoA ycunutens Ha anemeHTe D8.1. Auoabl VD8, VD9 sawmwaroT ero BXo4 oT
nepeHanpsbkeHu. Mpu 3amkHyTOM nepekniovaTene SA2.1 coxpaHsieTca NOCTOsiHHas CoCTaBnsLas Ha Bxoae
ycunutens (3To Heobxoaumo Ans paboTbl C YCTPOMCTBAMM MOAAEPXKMBAOWMUMK UMMYNBbCHBIA NPOTOKOM
ACY[OL). MNepekntoyatens SA2.2 uamMeHAeT KO3(PMUUMEHT YCUNEHUsl, YTO MO3BOMSET IKCMyaTUpOBaTb
KOHTpOMnnep npu 3HauuMTenbHOM ocrnabneHun curHana Ha nVHUKW. YCWUMEHHBbIN CUrHam CHUMaeTcs 4vepes
koHgeHcatop C13, dunbtpyetca (R37, C14), n noctynaet Ha Bxodbl komnapaTtopos D9.1, D9.2. 3amkHyTbIN
nepekntoyatens SA2.3 coxpaHseT MOCTOSHHYI0 COCTaBMSALWYI0 CMrHana (4ns cCOBMECTUMOCTU C UMMYNbCHbIM
npoTtokonom ACY[/[). ChopMUpoBaHHbIE UMMYSLChI, B 3aBUCMMOCTU OT CBOEWN MONSPHOCTU, BKIOYaloT nnbo



ontpoH D10, nubo D11, dopmupyss nubo curHan RD2, nm6o RD1 gna mukpokoHTponnepa. lNMepekniovaTens
SA2.4 nameHsieT nopor npu popmupoBaHuu curHana RD1.

Ha ocHoBe curHanos RXD, TXD, -485 mukpocxemon D7 dopmupyroTCa M NPUHUMAKOTCH CUrHasbl
uHtepdpenca RS-485 (JluHum A, B). Bbixoabl MUKpOCXEMbI 3aLUmLLEeHbl TpaHcunamu VD72, VD73.

BbixogHble curHanbl Ans BKOYeHUs TpebyembiX CMMUCTOPOB (hOPMUPYIOTCS MUKPOKOHTPOMMEPOM Ha
noptax (Beixogbl P0.0 ... P0.7) n nogatotest Ha peructpbl-3aitenku D12, D13 n D14, rae coxpaHsitoTcs B TeYEHUN
0QHOro nonyrnepuoga ceTeBoro HanpskeHusl. 3anucb B perncTpbl NPOBOAMTCS CTpobupyowmmMmn curHanamm CO,
C1, C2, nogaBaembiMn Ha Bxog C peructpa (11 BbiBog). Buibop perncTpoB B Havane CeTeBoro nosynepvona
ocywlectensietca gewuncgppatopom D1 Ha ocHoBe curHanoB ACO ... AC2. C BbIXOAOB 3TWX PErucTpoB
ynpasnsowee HanpshkeHne Huskoro ypoBHs (0B) noctynaetr Ha Bxoabl ontotupuctopoB VT7..VT14,
VT27..VT30, VT39...VT42 4epe3 TokoorpaHuumsawowme peanctopbl R46..R53, R74..R77, R94...R97.
OnToTUPUCTOPLI Yepe3 ToKoorpaHnuuTenbHble peauctopbl R54...R61, R82...R85, R102 ... R105 ynpasnsioT
BbIXOAHbIMK cummncTopamm VT15..VT22, VT35...VT38, VT47...VT50. ns vHamMBnayanbHOM 3aLUnTbl B KaXayto
BbIXOAHYIO Lenb BKMAOYEHbl MnaBkue npegoxpanutenn FU1...FU8, FU17...FU24 c manbim BpeMeHem
cpabaTtbiBaHus. [JONONHUTENBHO MUKPOKOHTPOMMEp MO oyepeau 3amepsieT BbIXOAHbIE TOKM U B crny4vae
neperpysku OCyLLECTBISET 3aLLMTHOE OTKITIOYEHME.

[Ona KOHTpONs OTCYTCTBUS HaMPSXKEHUS Ha Lensax NUTaHus 3eneHbiX faMmn B HeCaHKUMOHUPOBAHHbIE
MOMEHTbI BpEMEHM, MOSIBIIEHME KOTOPOro BO3MOXHO BCreACTBUE NMpobosi CUMUCTOpPa UM KOPOTKOTO 3aMblKaHUs!
B kabenbHOM Tpacce, NPUMEHSATCA [OaTUYMKU HanpsbKeHWs, KOTOpble COCTOSAT M3 TOKOOTrpaHWYMTENbHbIX
pesnctopoB R118...R120, R122, R123, R136, onMogHbIX MOCTOB Ha ocHoBe guogHbix matpuy VD12 ... VD17,
VD20...VD25 n ontotpaHauctopoB VT55 ... VT57, VT59...VT61. HanpsikeHue c Bbixoda 3eneHoro kaHana
npeobpasyeTcsa Ha BbIXOAE ONTPOHA B MMMYSbChl HAMPSPKEHUA amMnnuTygon +5 B AnnTenbHOCTBIO OKOMO 5 MKC U
C uvacTtotonm onpoca patymkoB. OMpoc [AaTYMKOB MPOUCXOOAUT Ha MNUKAX HaMpsPKEHUS! MUTaloen ceTu.
MopTaruBaHme K ypoBHIO +5B obecneumBaeT pe3nctop R148 B Te MOMEHTbI BPEMEHU, KOrAa KaHan BblOpaH.
BbIxoAHOW cUrHan BbIKMIOYEHHOrO AaTyMka HanpsbkeHus npegcrtaBnseT cobor NOCTOSHHOE HanpsixeHue +5B.
OdaTtuvkn HanpshkeHus noAkmyarTca K Bxody Komnapatopa D17.4 ¢ nomowbio mynbTunnekcopa D15 npwu
HU3KOM YpPOBHe cTpobupytowero wumnynbca EO. CdopmupoBaHHbIM curHan nocTynaet Ha Bxog CU
MUWKpPOKOHTpornnepa. Beibop kaHana npov3BOAMT MUKPOKOHTponnep ¢ nomoulbto curHanoe AO ... A2. lMpwu
HanMunM KOHMMUKTHOW CUTyaLMn No 3eneHbiM namnam, MUKPOKOHTponnep hopMupyeT ynpaBnsaloLlmMi curHan
BKItoYeHns pene K1, pacnonoXxeHHOro Ha NaHenu MOHTaXHOW, U Yepe3 CXxeMy ynpaBneHus pene BKYaeT ux.
Cxema ynpaBneHus pene coctout ns nieeptopa D2.4, ontoTpaHanctopa VT1 ¢ BbIXOAHbLIM KINOYEBbIM Kackagom
Ha TpaH3uctope VT2. lMpu 3TOM HOpManbHO 3aMKHYTble KOHTakTbl pere, Mo KOTOPbIM MoJAaeTcs ceTeBoe
NnMTaHWe Ha BbIXOOHbIE CMMMUCTOpPLI, Pa3MbIKATCA M CHUMAalOT nuTaHue. locne 3Toro B BbIXOOHOM Oydhepe
obMeHa MUKPOKOHTponfepa C MynbTOM AMArHOCTUKM 3anucbiBaeTcsl KOA4 KOHMNMKTHOW cuTyaumm (BB, ecnun
NOSIBUNOCH HanpskeHue npu BbIKMOYEeHHOM cummucTope unu BD, ecnu HanpspkeHUs HeT npu BKIHOYEHHOM
CMMUCTOpPE), HOMEP KOHMIMKTYIOLLEro 3erieHOro KaHana M BpeMs, B KOTOPOE 3Ta KOH(IUKTHAas cuTyauus
npousowna. [aHHasa wHdpopmauuna 6yaeT asToMaTMYeCcKU nepefaHa Ha MynbT AMarHOCTUKM Npu  ero
NOAKIHOYEHNM.

Ona KOHTpoNsi TOKOB KpacHbIX fammn MPUMEHSAIOTCS OaTyuMkM TOKa, BbINOMHEHHble Ha 6Gase
TpaHccopmaTtopoB Toka T1, T3, T5, T9, T11, T13, pa3melleHHbIX Ha 6okoBbIx Nnatax b3. MNpu npoTekaHun Toka
yepes TpaHcdopMaTop, TOK BO BTOPUYHOM 0OMOTKe npeobpasyeTcsi B HanpshkeHue Ha pesuctopax R152, R154,
R156, R160, R162, R164. HanpskeHne c pe3ncTopoB MOCTynaeT Ha Bxoabl MynbTunnekcopos D20, D21.
YUTeHne AaHHbIX C JATYMKOB TOKa OCYLLIECTBMSIETCHA NPU HU3KOM YpOBHE CTpobupytowero umnyneca EO wnu E1.
Bpemsi BbIOOpkM kaHana nopsigka 5 Mkc. Bbibop kaHana ocywecTtBnaetcs curHanamm A0...A2. CurHan ¢
JaTymka Toka ycunuaeTcs anemeHTom D18.1 n yepes pasgenutenbHbli koHaeHcaTop C15 noctynaeT Ha BXoq
komnapatopa D17.1. na obecnevyeHnss HOpManbHOrO pexvma paboTbl TpakTa M3MEPEHWUst Toka HanpsKeHue
«aHaroroBoro Hynsa» cmelweHo npumepHo Ha +1,8B uenoukon guogoe VDA48...VD49. CdopmmnpoBaHHbIN
UMNYNbC  HanpskeHus amnnutygon +5B noctynaet Ha Bxog Cl mukpokoHTponnepa. [lockonbKy Kaxabln
TpaHcdopmaTop Toka MMeeT ABe NepBUYHbIE OBMOTKM, KOPPEKTHAs NpoBepka Ha KOHMMMKT BO3MOXHA TONbKO B
Te MOMEeHTbl BPpeMeHM, Koraa Toka B cocefHen obmoTke HeT. 3a 3TUM cneaut MUKPOKOHTponnep. B cnyyae
OTCYTCTBUSI CUrHana ¢ TOKOBbIX JaT4YMKOB BCMEACTBME NEPEropaHusl namn B JaHHOW Lienu Unm Hanu4uusl curHana
C TOKOBbIX AaTYMKOB MPW BbIKMIOYEHHBIX KPACHbLIX fammnax, KOHTPOMnnep nepexoaut B PeXvMM MuratoLiero
XenTtoro curHana. lNMocne aTtoro B BbIXOOHOM Oydepe 0OMeHa MWUKPOKOHTpossiepa C NynbTOM AMArHOCTUKM,
3anucbiBaeTcs kog AaHHow cutyaumm (CC mnm CD cooTBETCTBEHHO), HOMEP KaHana, BpemMs W AeHb Heaenu,
Korga aTa cuTyauusi npomsoLuna. [JaHHas uHdopmaums 0yaeT aBToMmaTUyeckn nepefaHa Ha nynbT UarHoCTUKK
npu ero nogknoveHnn. MNMpoepka Ha oTka3 aatyunkoB (kog CD) BbINOMHAETCS B TECTOBOW BEPCUM NPOrPaMMbl.

[na namepeHnss Toka Harpysku B KaHamnax MCnonb3ytTcsa TOKoBble TpaHcdopmatopbl T1...T6, T9...T14,
pesnctopbl R152...R157, R160...R165 n mynbstunnekcopsl D20, D21, HO Bpemsa 3amepa cocTtaBnaet 20 mc
(oavH NonHbIN nNepuog ceTu). YCUMEHHbIM CUrHam C pasgenuTenbHoro koHaeHcatopa C15 BbinpsmnseTcs
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netektopom Ha D18.2, D18.3 1 nocTynaeT Ha Bxof, Npeobpa3oBaTtenst «HanpsbkeHue - 4acToTay, BbINMOMHEHHOMO
Ha oanemeHtax D18.4, D17.2. YacTtoTta, nponopuuoHanbHasi BXOOAHOMY HampsiKeHWo, MOACHUTLIBAETCS
MUKpPOKOHTponnepom (Bxoa Fl). Ina komneHcaumm TemnepaTypHbIX 1 4ONArOBPEMEHHbIX ApendoB execekyHaHO
KOHTPOINEep BbIMOIHAET KanubpoBKY M3MEPUTENBHOrO TpakTa no ABYM TOYKaM: HYIHO U KOHLYY LLKanbl.

[aTumk TOKa KOPOTKOrO 3aMblKaHWsl, BbIMOSIHEHHbIM Ha TpaHcdopmaTtope T17, npeaHasHaveH Ans
pervcTpaLmm TOKOB NEPErpy3ku U KOPOTKNX 3aMbIKaHWUI B BbIXOAHBIX LiensX. [JaTunk KoHTponupyeT 16 BbIXOL4HbIX
kaHanoB. TOKk BO BTOpU4HON 0OMOTKe TpaHcdopmaTopa npeobpasyeTcs B HanpsikeHue Ha pesuctopax R170,
R199. BblCOKOYACTOTHbIE MMMYNbChI HANPSXKEHUsT C 3TUX pe3ncTopoB crnaxmneatoTca RC dunetpom Ha R177,
C19 n nocTtynatoT Ha BxoAbl ABYX komnapaTtopoB D19.1, D19.2 ¢ OTKpbITbIMK KOMnekTopamu Ha Bbixogax. D19.1
pabotaeT Ha nonoxuTtenbHon, a D19.2 Ha oTpuuaTensHOM NonyBosiHe. BbIxO4bl KOMNApaTOpPOB BKIOYEHbI MO
cxeme «MoHTaxHoro UIMW», nostomy npu npeBbilleHWM Ha MOOON NMOMyBOSIHE TOKA HAarpy3ku OTpuuaTeNnbHbIN
UMNyNbC C BbIXOAOB KOMMapaTopoB nonageTt Ha Bxoa KZ mukpokoHTponnepa. MukpokoHTponnep cHumaet
ynpasneHue ¢ BbIXOOHbIX CUMUCTOPOB U BKITKOYaeT perne oTKNioYeHus nutaHus (pexum OC).

DYHKUMIO YacoB peanbHOro BPEMEHW BbIMOMHAET oTaenbHas Mukpocxema DD25. Tekywee Bpemsi
yCTaHaBnMBaeTCA B HeW C nomowplo nyneta AuarHoctuku [10-2. lpu nponajaHumM ceTeBOro nNuUTaHWs
MUKpOCXeMa nuTaeTcs OT pe3epBHoW nuTneBon 6atapen G1 Tnna CR-2032. B uensx coBMeCTMMOCTU C paHee
BbINyLLEeHHbIMKW KoHTponnepamun KOY-3 coxpaHeHa cneumanbHas cxema noasapsga akkyMynsTopoB, COCTOsLLAsN
n3 guopgos LoTttkm VD6 u TokoorpaHuumBatowero pesumcropa R11. [lpu nutaHum OT ceTu BepxHUM Amon
mMaTpuubl VD6 OTKpbIT, HanpsbkeHWe NUTaHWst nogaeTcs Ha uUnbTp MUKPOKOHTpornepa. [Npu npubnukeHun
HanpsXXeHUsi Ha akKyMynaTopax K HanpsbkeHWo MUTaHWUs KOHTponnepa 3apsaHbI TOK MaBHO yMeHbLUaeTes Ao
CODOCTBEHHOro TOKa Camopaspsija akKymynaTtopoB. [lpy nponagjaHuvM CEeTEBOro HamnpshkeHWst OTKPbIBAETCS
HVXHUIA anod maTpuubl VD6 1 akkymynaTopbl NOAKMIOYAKTCH K LUEnM NUTaHWS MUKPOKOHTPOMnepa M 4acos.
BepxHun anoa VD6 3akpbiBaeTcs, OTKMOYasa He 3a4eNCTBOBaHHbIE Y3Mbl KOHTposnepa.

[na peanusaumu pexumMa «namnoBbli» napannensHo pesuctopam R152, R154, R156, R160, R162, R164
OBWXKOBbIM nepekntodatenem SA1 nogkntoyatoTca peanctopbl R204...R206, R208...R210. MNpwn atom osmkeH
ObITb ycTaHoBreH mxamnep XP2. [Npn 9TOM CHMXAETCA YPOBEHb HAMPSHKEHWUs, MO4ABAEeMOro B KaHan KOHTpOrs
TOKOB KpacHbIX namn. [loaknioveHne AOMONHUTENbHbIX PE3UCTOPOB Takke WU3MEHSIeT U UeHy OeneHus npu
3amepe TOKOB. JTOT cnoco® no3BOMsieT UCMOMb30BaTb [Ba TuMa CBETOCUMIHANbLHOW annapaTtypbl Ha
nepekpecTke.

Opyrum cnocobom nepekntodeHns pexumoB paboTel asnaetcsa gxkamnep XP2 (Mepekntovatenn SA1
nepesogaTcs B nonoxeHve “OFF” unu He ycTaHaBnuBatoTcs). Onsd pexvMa «1aMnoBbii» OH AOIKeH ObiTb
YCTaHOBIEH, AN pexuma «CBETOOMOOHbIN» - CHAT. B nocnegHem cnydvae pesuctop R254 B uenu obpaTHoM
ceasn ycunutens D18.1 oTknioyaeTcs, 4YTO yBenuuumBaeT KO3(MULMEHT ycuneHus kackaga. B atom cnydvae
n3MeHsieTCa pexum paboTbl BCEX KaHanoB, W KOPPEKTHOEe MWCMNofb3oBaHWe [OBYX TWMNOB CBETOCUrHaIbHOW
annapaTtypbl HEBO3MOXHO. Takke HEBO3MOXEH KOPPEKTHbIN 3amMep TOKOB B «CBETOAMOOHOM» BapuaHTe.

6.3. Bbnok nutannsa (B ganbHenwem BI1) npegHasHaveH ana opMmnpoBaHust HeobxoaMMbIX Ans paboTbl
Broka aneKTPOHHOrO MOCTOSAHHBIX U NMepeMeHHbIX HanpsbkeHui. Waccu Bl coctout u3 MeTannuyeckon naHenm
(cm. npunoxeHne 8), Ha KOTOPOK yCTaHOBIMEHbI paanoanemeHTsl. LLlaccm HenocpeacTBEHHO ycTaHaBMNMBAaETCS Ha
pagvaTopbl 6noka 9MeKTPOHHOro W MOAKMNIYaeTCss K HeMy 4depe3 pasbeM X4. lNpuHumnuanbHas cxema 6noka
NnUTaHWsa NpyYBeAeHa B NPUNOXeHUn 6 (IUCT 6), a nepeyeHb 3NEeMEHTOB B NPUNOXeHUM 7. bnok nutaHus pabotaeT
cnegywowmMm obpasom. CeTeBOe HanpshKeHUe 4yepes3 KOHTakTbl pasdbema X4 nogaeTcsi Ha MepBUYHY0 OOMOTKY
TpaHcgopmaTopa T18 (BbiBOAbl 1-2). Ha BTOpU4YHLIX 0OMOTKax TpaHcdopmaTopa POpMUPYHOTCA crnegylowme
HanpsbkeHns: Ha obm. 3-4 12 B, Ha obm. 5-6, 6-7 11,5 B, Ha obm. 8-9 2,2 B, Ha 06M.10-11 1,2B. HanpsixeHue ¢
obmoTkM 3-4 BbinpAMNsaeTca Ha guogHoM mocTte VD66, crnaxnsaeTcsa koHgeHcatopom C24, ctabunuanpyetca Ha
ypoBHe 5 B uHTerpanbHbiM ctabunuaatopom D26 n noctynaet Ha pasbem X4. Bapuctop RU1 u TpaHcun VD68
3alWMLLAloT 3neMeHTbl OT BbIBPOCOB HaMpsikeHUs no nuTalolwen ceTun. HanpspkeHne ¢ obmoTtok 5-6, 6-7
BbINpAMNsAeTcsa guogHbiM moctom VD67, crnaxmBaeTtcst koHaeHcaTtopamu C25, C26 1 nocTynaeTt Ha pasbem X4.
HanpsbkeHnss ¢ obmotok 8-9, 10-11 nocTynmaeT HeMocpeAcTBEHHO Ha KOHTaKTbl pasbema X4.

6.4. BHeLWHWN B1A NaHenn MOHTaXHOWM nokasaH B npunoxeHun 1. MNpuHuunuanbHas anekTpmuyeckas cxema
naHenun 1 nepeyveHb 3NeMeHTOB NpuBeAeHbl B NPUMOXEHUAX 2 U 3 COOTBETCTBEHHO.

Ha nuueBon cTopoHe MOHTaXHOW NaHenn pasmMeLLeHbl:

- KNeMMHUKK X3-X9 ans nogknioveHnsa npoBoaoB kabenewn BHELWHUX Lenen;

- knemmMHuk X10 gns nogkntoveHnsa yctponcTs no wnHe RS-485, ACYO vnn TCKY mn kHonku TBIT (KOHT.
5,6 — RS-485 (A n B cootBeTCTBEHHO), KOHT. 3, 4 — ACY[[ (L1 n L2 COOTBETCTBEHHO), KOHT. 2, 4 — kHonka TBI1
Ha 3amblkaHue, KOHT. 1, 4 — nuTaHue +12B BHeLUHNX YCTPOWCTB (+ U - COOTBETCTBEHHO), Takux kak BI1Y-1);

- poseTka X12 Ona nogkmoveHWss MecTHoro ocBelleHust (220B) u Heobxogmmbix npubOpoB w
obopyaoBaHusa Npu NpoBegeHUM PEMOHTHO-BOCCTAHOBUTENbHbLIX U perfiaMeHTHbIX paboT Ha obbekTe;

- pasbem X11 ansa nogkniodeHus nynsta guarHoctuku MN0-2;

- BbIKNtoYaTenb ceTeBoro nutaHusa S1;



- WHOMKaTOP BKMOYEHMS NUTaHUsA KoHTponnepa VD2;

- Tymbnep nepekrtoveHnsi KOHTPOIepa B PEXUM XENTOro MuraHnst S2.

Ha obpaTHOI CTOPOHE NaHeny MOHTaXHOW PacMoNoXeHbI:

- pene K1 ¢ sawmtHbim grnogom VD1,

- unbTpytowmi koHgeHcatop C1;

- MocagjovyHoe MecCTO Ans Grioka 3MneKTPOHHOro, KOTOpbIA yCTaHaBMMBAETCS B HaMNpaBnsawWMX W
nogknioyaeTcs K pasbemy X1 naHenu;

- aneMeHTbl 3aWwnTbl MHTepdenca RS-485 RP1 1 nuHumn koopamMHupoBaHHoro ynpaenenns RP2, R65;

- 3rieMeHTbl CXeMbl MHAMKaUUKM BKIIOYEHUSA NUTaHnsa KoHTponnepa R66, VD2.

Ha knemmbl A 1 B moxeT 6biTb nogkntodeHa nnata M5 ¢ curHanbHbiM TpaHcdopmatopom T1 ans
obecneveHus ranbBaHNUYeCKOM pa3Bsi3km No nuHun RS-485 (noctaBnsieTcs onuuoHanbHo). Mpu Mcnons3oBaHMm
npoTtokona «MaH4decTep-2» ncnonb3yeTcs Apyroe pasBsA3biBaloLee YCTPONCTBO.

7. OCOBEHHOCTW PABOTbI MPOrPAMMHOIO OBECIEYEHNA

7.1. Anroputm paboTbl n3genus onpegenseTca ynpasnsoLwen nporpammMmon koHTponnepa. OHa 3aHeceHa
B NaMsTb MporpaMM MWKPOKOHTpOnrnepa nepes MOCTaBKOM M MOMb30oBaTeNnto HeT HeobxooumocTu
nporpamMmmmpoBaTb MUKpokoHTponnep D5 (AT89C51ED2). N3ameHuTb anroputMm paboTbl KOHTpPOMnepa MOXHO
CMEHOM NporpaMmHoOro obecnevyeHuns B MMKPOKOHTposiepe (3aMmeHon Mukpocxembl D5).

7.2. MNpousBoauTens ocTaBnsieT 3a cobor NpaBo COBEPLUEHCTBOBATL NPOrpamMmMHy0 1 annapaTHyl 4YacTb
KOHTponnepa, No3TOMy BO3MOXHbI HEKOTOPbIE OTMAMYMSA OT NPUBEAEHHOrO HUXe onucaHusa pabotel and V0.11 un
CTaHZapPTHOM NOCTaBKMU.

7.3. Tlpy BKIMIOYEHUM NUTaAHWUSI NMOBEAEHUE KOHTpONnepa onpegensercsa nonoxeHnem tymonepa «XKM» Ha
MOHTa)xHOW naHenu. Ecnu oH BbiknioveH («PaboTta»), KOHTpomnnep cTapTyeT C COCTOSIHUS «BCE KpacHble» Ha
3anporpaMMMpoBaHHOE Morb3oBaTenemM BpeMs (M0 yMOMYaHuio 3 CekyHAbl, HO MOXET n3meHsATbes oT 1 go 255
cekyHa). KoHdumrypatopom MOXHO 3aaTb pexumM nponycka NnpoOMTaKTOB U3 COCTOSIHUS «BCe KpacHble» B dasy 1
npu nepeom 3anycke. Ecnu TymGnep BkntoyeH («XKMy»), KOHTpoONnep nNepexoouT B PEXUM XENTOro MuraHusl.
KoHTponnep noctaBnsieTcs MMEHHO C TakuM NonoxeHvem Tymbnepa.

7.4. Pabota no HasHayeHUO OCYLUECTBNSAETCA  nocrefoBaTernbHbIM  MepeknioveHneMm  das,
3anporpaMMMpOBaHHbIX MOMb30BaTENEM [AJ19 OCHOBHOIO LMKIa CBETO(OPHOro 00bekTa, HAauYMHas ¢ NepPBON CO
BCEMU MOMOXEHHbIMW MNpoMTakTamu. [1o JocTmkeHun nocnegHen asbl LUkNa CcBeTogOpHOro obbekTa
BbINOMHSAETCA nepexon kK nepBon dase. lNepekntoveHne nnaHoB (paboymx LUKMOB) OCYLLECTBISIETCS B KOHLE
LMKna cBeToopHOro obbekTa.

7.5. [puopuTeTbl ynpaBneHus: pyyHoe, [AucneTyepckoe, KoopAuHuposaHHoe, TBI, nokanbHoe
ynpasneHune. Tymbnep «>KM» Ha MOHTaXHOW NaHeNn NMeeT HauBbICLLIMI NPUOPUTET U3 BCEX UCTOYHUKOB PYYHOTO
yrnpaBneHus.

7.6. OTpaboTka komaHg py4yHoro ynpaeneHus. KomaHgbl «XKM» n «OC» oTpabaTbiBaloTcs HemeaneHHo. B
ocTanbHble asbl KOHTpONMep nepexoauT B nopsake cnegoBaHus a3 B pabouvem uukne, cobniogas Bce
NOMNoXeHHble MPOMTaKkTbl, HO N0 Tmin (MMHUManNbLHOMY BpeMeHu dasbl). TO eCTb, ecriv OH HaxoauTcs B hase 1, a
TpebyeTtcs nepentu B pasy 3, nepexon byaet BeirnaaeTs Tak: 1 — 2 — 3. Bpemsi dhasbl 1, 2 OyaeT coKkpalleHo.

7.7. KomaHabl AUCneTyepckoro 1 KOOPOUHUPOBAHHOMO YrpaBneHusl MPOXOAAT Yepe3 BHYTPEHHUA UIbTp C
Lenbio UCKMUMTBL NOXHOE cpabaTbiBaHNE OT OAMHOYHbIX KOMaHA. [epexon B Nobyo U3 KOMaHa AMCNeTYEPCKOro
UNN KOOPAVHMPOBAHHOIO YMpaBreHWsi OCyLLeCTBMAsieTCA B nopsiake crnefoBaHust pa3 B pabouvem uumkne, Kak
OMNMUCaHo BbILLE.

Ecnu koHTponnep Haxogutcsa B KM nnm OC, nepexof B KOOPAMHUPOBAHHOE yrpaBreHne OyaeT BbiNOMHEH
yepes COCTOSHME «BCE KpacHble» B TOT MOMEHT, koraa byaeT nepegaBaTbCA KOMaHOa «YCTaHoBUTb dasy 1».
KomaHga gucneTtyepckoro ynpaBneHust HA4YHET oTpabaThiBaTbCsl HEMEAMNEHHO (Yepes «BCe KPacHbIEY).

7.8. Komanga TBI, noctynuewas ¢ knemmbl « TBIN» Ha MOHTaXHOW NaHenn uMeeT OANHAKOBbLIN NPUopUTET
C 3anpocamu, NOCTynMBLWIMMK C NHUK RS-485 (c nHgukatopa TBIT) un 3anyckaeT nMbo pexum «MUKPOBOJSIHbIY,
nnoo pexum TBI1 (ecnu BkntoyeHa noaaepxka TBI1) - cm. n.13.4.5.

Mpn HanMuMM KOMaHg KOOPAUHMPOBAHHOIO ynpasneHus dasa TBI 6ygeT oTpaboTaHa B kOHUe paboyero
LUMKna, Korga nocTynut KomMaHaa KOOpAMHMPOBAHHOMO ynpaeneHus Ha BkritodeHue ¢hasbl TBI1 (3anpoca TBIT n
OKOHYaHust Tmin ¢hasbl HeA4oCTaTouHO).

KomaHga pucneTtyepckoro ynpaeneHusi Ha BKoveHue dasbl TBIM OyaeT npuHATa K UCMONHEHUIO
He3aBUCMMO OT Hanunuusa 3anpoca TBI1.

Ecnn a3 TBI1 Heckonbko, Anga BbizoBa nporpammbl TBIT koopAWHMPOBAHHLIM WM OUCMETYEPCKUM
yrpaBrneHneMm HeobxoaAMMO NoAaTh KOMaH4y Ha BKMYeHue nocriegHern dasbl nporpammel TBI.

Mpun paboTte B nokansHom pexume XXM nnn OC 3anpoc TBI1 6ygeT nrHopmpoBsaH.
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Mpu 3anunaHum kHonku TBI1 koHTponnep OyameT pabotatb B uukne. Bpemsa a3 OCHOBHOro uwmkna
cBeTodopHoro obbekTa byaeTt cokpaleHo Ao Tmin, Bpemsi a3 nporpammel TBI He nameHnTcs.

7.9. TMpu obHapyxeHun cTapToBOro cuHxpoumnynbca ACY[/[, koHTponnepy TpebyeTcsa 6 cekyHA Ha
BHYTPEHHIOI CUHXpOHM3aumo. B 3T0 Bpemsi 0OMEH C BHELIHMMW YCTPOWCTBaMM MO MOCMNEeAOoBaTENlbHOMY
uHTepdpency moxet ObiTb NpekpalleH. Ecnn nepuon cnegoBaHUs CUHXPOMMMYNBCOB M3MEHUTCS, notpebyetcs
HOBasi CUMHXpOHu3aums. [lpy HanNUMuMU HECKONbKUX CUHXPOUMMYMbCOB WCTUHHBIM CYMATaeTCs MNepBbIi.
Heuncnonb3yemble nonsa npotokona ACY[[ He aHanuaupyloTcs, YTO NO3BONSET NepegaBaTtb B HUX MHpopMaLmio
AN Apyrmx cucteM B HECOBMECTMMOM MPOTOKOIe.

7.10. Tpn BO3HWKHOBEHWU aBapUMHOM CUTyauuu (NeperopaHne KpacHbIX, HEeCaHKLUOHMPOBAHHOE
BKITIOYEHME 3eNeHOro WM T.N.) KOHTPOMMep nepeknioyaeTcs B aBapuMNHOE XeNnToe MUraHue Unu OTKIIYeHHoe
coctosHue (onpegensietcs BuMOooM owwndku). Kopg HeucnpaBHOCTM BbIBOAUTCS Ha MynbTe OUArHOCTUKU U
nepegaetcst B UeHTp no npotokony ACY[OA-KC. lMocne BKMOYEHUS MUTAHUSA KOHTPOMEp MMeeT 3 MOonbITKU
CaMOCTOSITENIbHOrO BOCCTaAHOBMNEHUSA M3 BOOMbLUMHCTBA aBapuiHbLIX COCTOSHWI, MOCMNEe Yero CHATb 3awuTHoe
OTKMYEHNE MOXHO TOMbKO BbIKMIOYEHMEM U MOBTOPHbIM BKIMHOYEHWEM MNUTaHWS KOHTpornepa. Bpewms
3awmTHOro oTknoyeHna — 40 cekyHa. Ecnu nocne 3alUMTHOrO OTKMIOYEHWUS He BO3HMKAeT HeMe[reHHON
NOBTOPHOW HEUCNPAaBHOCTU, KONMYECTBO MOMNbITOK BOCCTAHOBMNEHUS yBenumymnBaeTcs (HO He npesbiwaeT 3-X).

7.11. Bo Bpems nporpaMMMpoBaH/S OpraHusaummn nepekpecTtka ¢ nynbTa AMarHOCTUKM Unn Yepes kabernb
nNporpaMMmnpoOBaHnNs KOHTPOSNEep NepeBoauT BbIXOAbl B OTKIIOYEHHOE COCTOSHME.

7.12. KoHTponnep nopaepXvBaeT «ropsidee» MoakMyYeHune U obHapyxeHne nepudepuinHoro
obopynoBaHus nepekpectka paspabotkm OO0 «KomcurHany.

8. MAPKMPOBKA

8.1. Ha kaxgom koHTponnepe umeetcs tabnmyka, Ha KOTOPOW HaHECEHbI:

HavMeHoBaHWe NpeanpuaTUa N3roToBUTENS;

yCrnoBHoe 0603Ha4YeHne KOHTPOnnepa;

NOpSAKOBbIA HOMEP KOHTpONnepa;

- [JaTta u3roToBreHus (Mecsu 1 roq).

8.2. MapkupoBka TpaHCMOPTHOW Tapbl MPON3BOAUTCS cornacHo TpeboBaHuam TY-4218-002-47661447-03.

9. TAPA N YTTAKOBKA

9.1. KoHTponnep ynakoBbiBaeTCs B TPaHCMOPTHYK Tapy B cooTBeTcTBUM C TY-4218-002-47661447-03.
YnakoBka obGecrneyvBaeT COXpPaHHOCTb KOHTpoOnnepa OT BCSKOrO poAda MOBPeXAeHUA Ha BeCb nepuog
TPaHCMOPTUPOBAHNS U XpaHEHUs y NOTPebuUTens B CKNagckux ycnoBusax B Nnpeaenax rapaHTMNHOro cpoka.

9.2. OkcnnyaTauMOHHas M ToBapoconpoBoauTenbHasa AokymeHTauusi, 3V u kmov yknagbiBawTcs B
TPaHCMOPTHYIO Tapy COBMECTHO C KOHTPOSINIEPOM.

10. YKASAHNE MEP BE3SOMNACHOCTH

10.1. MNo anekTpobe3sonacHocTh KoHTponnep cootBeTcTByeT [OCT12.2.003. n TOCT 12.2.007.

10.2. Tpn MOHTaxe 1 aKcnnyaTaumMm KOHTpornepa HeobxoaMMo pykoBoAcTBOBaTbCs "MpaBunamm TeXHUKK
©e3onacHOCTM MpU 3KCnyaTauuMn SreKkTPOYCTAaHOBOK MOTpebuTenei”, a Takke MECTHbIMU WHCTPYKUMSMU MO
TexHuke 6e3onacHoCTH.

10.3. TlepcoHan, yyacTBylowmMn B paboTax MO MOHTaxXy W Hanagke wusgenund, obss3aH UMEeTb
CBUAETENBLCTBO O AoMNycke Kk paboTamM B aNeKTpoyCcTaHoBKax ¢ HanpshxeHnem Ao 1000 B.

10.4. Banpewaetcs npuctynatb K paboTe C KOHTPOSMEPOM, HE O3HAaKOMUBLUMCb C HACTOsILLEN
WHCTPYKLNEN.

11. MOPAOQOK YCTAHOBKU

11.1. MNocne nony4yeHUsa KOHTponnepa Co cknaga, HeobxoouMMO BbIHYTb €ro M3 TPaHCMOPTHOW Tapbl U
BblepXaTb B MPN KOMHATHOW TemnepaTtype B TeveHne 3 yacos. [Tocne aToro oTKpbITb M3aenne, BolHyTb NakeT ¢
3UM n knoyammn n conpoBOaUTENBHON JOKYMEHTaUMEN.

11.2. Mpwn ycTaHOBKE KOHTpoOMnnepa, nepes ero TpaHCnopTMpPOBaHMEM K MECTY 3KCnnyatauum, Heobxoammo
OTKPbITb ABepb LWKada, ocBO6oaUTb BrOK 3MEKTPOHHLIM OT (PMKCUPYIOLLMX €ero Npu TPaHCMOPTUPOBKE CTAXEK U
BbIHYTb €ro u3 wkada. [jeepua wkacga OTKpbIBAETCS KITHOYOM, HaXaTMem Ha Hero 1 noBopoTom Ha 90 rpagycoB B
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nobyto cTopoHy. [0 OKOHYaTenbHOW YCTAaHOBKM Ha OOBbEKTe HEeOOXOAMMO XpaHUTb OIOK 3NEKTPOHHbIN B
oTAernbHou Tape.

11.3. MNpu ycTraHoBKe wWkada Ha CTeHe 3aaHus, HeobXoaAMMO YCTaHOBUTL HA 3afHElN CTEeHKe KOHTponsepa
yeTbIpe YyLlKa, YKPENUB Kaxaoe ABYMsl BUHTaMU B pe3bboBble OTBEPCTUS, U 3aKPENUTb LIKad) Ha CTEHe 3[4aHus
npy nomowm arobenen unu wypynoB u npobok. Beectn kabenu BHELWHUX Lenen B WKadg 4Yepes kabenbHble
BBOZbl C PE3MHOBLIMY YMITOTHEHUSIMU U 3aTAHYTb UX.

11.4. Mpwu ycTaHoBKe wWkadha Ha cneyonope, nepes MOHTaXoM Heob6XoaUMO CaMOCTOSTENBHO U3rOTOBUTb
KPOHLUTEVHbI KpenneHus Lwkada C MCNonb3oBaHWEM BUHTOBBIX OTBEPCTUA Ha 3adHen CTeHku Lwkada,
NPUKPENNTb 3TV KPOHLLUTEWHbI K OMOPE, a 3aTeM NPUKPENUTb LUKAM K STUM KPOHLUTENHAM.

11.5. MNpownssecTn NOAKMOYEeHNEe NPOBOAOB BHELUHUX Lienen COrfnacHo CXxeMe opraHusauuun gsuxkeHus. B
npunoxexHun 9 npuBefeHa MpPUMeEpHas CXema MOAKMYEHUS BHELUHMX Lienew Ansi TUMOBbLIX NEpPEKPECTKOB.
PekomeHayeTcs Npon3BoAMTb paBHOMEPHOE pacnpefeneHe Harpy3km no ABymM KneMMmaM OgHOro BbixoAa.

11.6. MNpn Hannuum B opraHusaumm nepekpectka dasbl TBI1, K KOHTakTamMm MOHTaxHoW naHenun «TBIl»
(X10:2) n «J12» (X10:4) noaknounTb KHOMKY Ha 3amblkaHue. [Npu paboTte cBETOOPHOro obbekTa B pexume
«MWKPOBOJIHAa» K YKa3aHHbIM KOHTaKTamM BMECTO KHOMKM NOAKIOYa0TCA KOHTaKTbl pene Ha 3aMblkaHue.

11.7. 3asemnswowmin NpoBod NpPUCOEOVHUTbL K BHYTPEHHeMYy OGONTy 3a3emreHus, HyneBow u dasHbin
NpPOBOA NOAKIIOYUTL K COOTBETCTBYIOLLMM KIeMMaM Ha NaHerm MOHTaXHOMN.

12. NMOArOTOBKA K PABOTE

12.1. Bce KOHTpONnepbl NOCTaBNATCA KOMMNEKTHbIMU 1 NPUrOAHBIMU 41151 NEPBOro BKIMOYEHMS C NaMnoBOn
CBETOCUrHanbLHON annapaTypoun, ecrnv 3TO He oroBapuBanocb 0cobo. TeM He MeHee Mbl pekoMeHayeMm nepsoe
BKITHOYEHWE BbINOMHUTE B YCNOBUsIX nabopartopuu. [Mpu NoarotoBke K NnepBOMy BKIMHOYEHMIO HEOOX0OANMO:

- ybeguTbCcsa B OTCYTCTBUM TPAHCMOPTHBIX MOBPEXAEHWN,

- BbbkOaTh 3 Yaca nocre TpaHCNOPTUPOBKU MpU OTpULATENbHBIX TeMnepaTypax,

- yoanuTb LWHYP, MEXaHNYECKN (PUKCUPYIOLLNIA 3NEKTPOHHbIV OMOK B KOP3NHE MOHTaXXHOW NaHenwu,

- U3BreYyb 610K SMEKTPOHHbIV N3 MOHTaXHOW NaHenu.

12.2. Y6egutecb B HanuumMm Ha nnaTte 6noka anekTpoHHoro mukpocxembl Flash-namatu (D6, AT24C16), n
npu HeobxoAMMOCTK, BCTaBbTe ee, cobnogas opMeHTauuio MUKPOCXeMbI (KoY Ha Kopryce MUKPOCXeMbl JOMMKEH
coBnagatb C BbleMKOW Ha cokeTe). [NMpu cTaHgapTHOW nocTaBke B MuKpocxemy donaw-namatn (D6, AT24C16)
3aHeceHa TecToBas opraHu3aLms nepekpecTtka, C KOTOPOW OH MPOXOAMN 3aKMYUTENBHYIO MPOBEPKY Ha CTeHAe.

lMporpaMMupoBaHMe MUKPOCXEMbI MPOU3BOAUTCS COIMACHO CXEME OpraHv3aumvM [OBWXKEHUS B
nabopaTopHbIX ycrnoBusix ¢ ucnonb3oBaHvem nporpammbl "KDU3XP" unu aHanormyHom en, noctaBnsieMou
COBMECTHO C KOHTponniepamu. [lporpaMmMuMpoBaHMe BO3MOXHO Kak C  MCMONIb30BAHWEM  BHELLHEro
nporpammaropa, nynbTa -2, Tak n ¢ NOMOLLbLI0 kabens nporpamMmmmupoBaHns. [lopsaok nNporpaMMMpoBaHuUS
npueeneH B pasgene 13.

BHUMAHWME! Mo okoH4YaHuu nporpammupoBaHus ybeouTech, 4to mxamnep (nepemblyka) XP1 Ha nnarte
koHTponnepa OTCYTCTBYET (unu gxamnep HageT TONMbKO Ha OAMH KOHTAKT). OTUM BKIOYAETCA annapaTHas
BrokmpoBka 3anucu uHdopmaummn B MukpocxemMy Flash-namsitu.

12.3. Onsa paboTbl B cucTeMax KOOPANHMPOBAHHOIO YNpPaBeHUs:

- no nuHum ACY[O[O — yctaHoBuTb nepekntoyatenn SA2.1, SA2.2, SA2.3 (“17, “2”, “3”)B nonoxeHune “ON”
(3amkHyTO), nepekntodaTens SA2.4 (“4”) B nonoxeHne “OFF” (pasomkHyTO). MMepeknioyateny npoMapKupoBaHbl
undpamum 1...4 cneea Hanpaeo. [pn HeobxogumocTu, nepeknoyaTens SA2.2 Takke MOXET ObiTb YCTAaHOBIEH B
nonoxeHve “OFF”, ecnu curHan Ha NMHUN KOOPAMHWPOBAHHOIO YMNpaBfieHMs1 CIULLKOM cnabbiii. Mpu pabote
[OBYX KOHTPONNEPOB HA OAHOWN NMHUK 3TO MOXeET noTpeboBaTbCs Ha 060MX KOHTponepax.

- MO KaHany mogemMa — YycTaHoBuTb nepekntodatens SA2.4 (“4”) B nonoxeHue “ON” (3aMKHYTO),
nepekntoyatenu SA2.1 ... SA2.3 (“1”...”3") B nonoxeHne “OFF” (pa3oMKHyTO).

12.4. Ecnu HeobxoouMO MOAKMIOUUTL K KOHTPONNEpPY M NamnoBylo U CBETOAMOOHYIO CBETOCUrHamNbHYHO
annapaTtypy, ycTaHoBuTe mkamnep XP2 (gonyckaeTcs 3amMeHa [pxamrnepa Ha NOCTOSAHHYK nepeMblyky). Ons
paboTbl BbIXOQHOrO KaHana B pexuMe «amnoBbly» MNepeBeanTe COOTBETCTBYIOLLMIA ABMXKOK Nepekntoyartens
SA1 B nonoxeHne «ON» (3aMkHyTO). [1na paboTbl BbIXOAHOrO KaHana B pexnMme «CBeTOAMOAHbINY» nepeBeanTe
aBwxok nepekntoyatens SA1 B nonoxeHne «OFF» (pasoMKHYTO).

CooTBeTCcTBME MeXAy HoOMepaMu nepekrnyartenen Ha Koprnyce U KaHanamu KOHTpornnepa cnegywollee:

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

Ecnu k koHTponnepy nogknyaeTcs CBeTOCUrHanbHasi annapartypa Og4HOro Tuna, nepeseanTe Bce ABMXKKM
nepekntodatens SA1 (ecnm oH ycrtaHoBneH) B nonoxeHune “ON” (3amkHyTO). [Ona paboTbl B pexume
«namnoBbIny ycTaHoBuTe mkamnep XP2. [Insg paboTbl B pexume «CBETOAMOAHbBINY CHUMUTE mxamnep XP2 (1nu
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HaJeHbTe €ero TOMbKO Ha OAWMH KOHTaKT). B aTom cnyyae obecneumBaeTtcsi paboTa MpU MOLLHOCTU Harpysku
mMeHee 10 BT, ogHaKko NMHENHbIA 3aMep TOKOB HEBO3MOXEH.

12.5. KOY-3.1M noctaensieTcs ¢ YCTAHOBIEHHOW Ha OroKe SMNeKTPOHHOM CO CTOPOHbI ManKW NUTUEBON
batapeen. lNepepn ycraHoskon KAY-3.1M Ha obbekTe ybeanTech, UTo 6aTtapesi He Bbinana u3 KpenneHus.

12.6. YcTaHOBUTb OM10K 3MEKTPOHHbLIN B NAHENb MOHTAXHY!O.

12.7. YctaHoBuTb nepeknoyatens "KM" B BepxHee MOnoxeHue.

12.8. Mopgatb nutaHue 220B Ha MOHTaXHYHO NaHesnb KOHTponnepa: dasy - Ha knemmy «220B», Honb — Ha
nobyto 13 knemm «0B». B uenax unHAMKauMM TeKyLero COCTOSHUSA KOHTpornepa K BbixoAy 1 XenTbii MOXHO
nogkniounTe namny Ha 220 B mowHocThio He 6ornee 400 BT: oguH npoBof Ha knemmy «12KI», BTOpor Ha Knemmy
«0B». Ecnn Bbl Gypete noakntoyatb OCTalbHble BbIXOA4bl, HEOOGXOAMMO, YTOObI MOLHOCTb SlaMn Ha BbIXO4aX
«1KK», «2KK» n 1. 4. beina He meHee 40 BT (370 BbIXxoAbl C annapaTHbIM KOHTPOSIEM NeperopaHng namnbi).

12.9. BKNOYMTb KOHTPONMEP BbIKOYaTenem nutaHusa. [ormkeH 3aropeTtbcsa nHamkatop «Cetb» M ObITb
cnblwHbl Wwenykm pene K1, K2 Bo Bpems TecTnpoBaHnsa 6noka anekTpoHHoro. Cnycta 2-3 cekyHObl KOHTponnep
OOMKEH NepenTn B PEXNM XenToro MuraHus. XXentoro muraHns He ByaeT, ecnu KOHUrypauusa nepekpecrtka He
npeaycMaTpmBaeT Hannuns XenTbiX flamn.

12.10. MopgkniounTb K pasbemy X14 nynbT guarHoctuku [10-2. TpoBepuTb, M nNpu HeobGXOAUMOCTM
NPOU3BECTN YCTAaHOBKY TOYHOMO BPEMEHW W OHA Hedenu BO BHYTPEHHEM TanWMepe KOHTponsfepa corfacHo
MeToaMKe, onucaHHow B pasgene 13. CTpoku «Bpems aBapuuy, «AeHb aBapumn», «KOA4 aBapuv U HarnpaBrieHue»
OOMKHbI ObITh MycTbiMU. B nocnegHen cTpoke nynbTa «BPeMs M HOMep Tekyllen ¢hasbl» OOMKHO ObiTb Bpems
paboTbl B pexume «XKM» B cekyHaax v umdpa 14 (Homep asbl XKenToro MuraHus).

Ecnu npu nogknioyeHun Gbiny NIoXo 3aTAHYTbl BUMHTbI KMEMMHbIX KOMOOOK, BO3MOXHO MOSIBNEHWE Koaa
OLWMBKM (CMOTPMM CTPOKU «BPEMSI aBapum», «OeHb aBapuuy», «KOL aBapuv W HanpasneHver»). B atom cnydae
yepe3 40 cekyHO KOHTpOnnep MpeanpumeT MOMbITKy nepesanycka. Ecnv owmbka BO3HWKAET HEOOQHOKPATHO U
KONMMYECTBO MOMbITOK BOCCTAHOBMNEHMSI WCYEpPNaHO, HEOOXOAMMO BbIKMHOUYUTL KOHTPOMNEP aBTOMATOM Ha
nepegHen NaHenn 1 CHoBa BKNIOYUTb €rO.

12.11. B cnyyae oTcyTCTBUSI OLUMOOK U HEUCMPABHOCTEN MEPEBECTU KOHTpONnep B paboyee cocTosiHMe
nytem nepesoga Tymbnepa "KM" B HwkHee nonoxeHue. [pPOKOHTPONMPOBaTb NPaBUIbHOCTL pPaboThl
cBeTodhopHoro obbekTa. Ecnu Heob6xoanmo, n3aMeHUTbL OpraHM3aumio NeEpeKpecTka kak ykasaHo B pasgene 13.

12.12. B cny4ae BbIxoga M3 CTPOs NpeaoxpaHuTenen nx Heo6xoaAMMo 3aMeHUTb Ha NPEeAOXpPaHMUTENMN TOro
xe Tuna (beictpogencteytowme BMB6 nnn Br26) n HommHana (3,15A B cunosbix uenax nnmn 0,25A B Gnoke
nuTaHus).

13. MIPOrPAMMMPOBAHWE KOHTPOJTNEPA KOY-3.1M

13.1. Ina nporpammupoBaHusi koHTponnepa KO4Y-3.1M Heobxogumo nmeTb cnegytowiee o0opyaoBaHue:

- NepcoHanbHbIA KOMMNbIOTEP C YCTaHOBMEHHOW onepauuoHHon cuctemon Windows 98SE unu Bbiwe n
Internet Explorer Bepcuu 5.5 unum Bbilwe, ocHalleHHbIV nocnegosaTtenbHbiM noptom (COM) nnu noptom USB;

- kabenb ana nporpammupoBaHust 4Yepe3 COM- wnn USB-nopt, nocraensembii npeanpuaTnem
N3roTOBUTENEM KOHTPOMMEPOB C NEPBO NapTUEN;

- MO JOMNOSNHUTENLHOW 3asiBKE MOCTABNSETCH CTEHA PEMOHTHLIN koHTponnepa CKAOY, obecneunBatoini
bonee yaoOHOe MNOAKMIOYEHWE KOHTpOMMepa K KOMMbIOTEPY M MPOCMOTP 3anMCaHHOM MporpaMMbl  Ha
CBETOAMOHBIX MHAMKATOPaxX B pearbHOM pexrmMe nocre BBoga nNporpamMmbl;

CoxpaHunacb BO3MOXHOCTb MNPOM3BOAUTL NPOrpamMMMpPOBAHUE KOHTpONnepa C MNOMOLLbI paHee
nocTaBfeHHoro nporpammaTtopa Tuna «lpoKC» wunu aHanorM4Horo, 3anucbiBasi COPMUPOBAHHLINA  halin
HenocpeacTBEHHO BO (pnaLl-NamsThb.

BHUMAHWE! B koHTponnepe KOY-3.1M opraHusaums nepekpectka 3anucbiBaetcsa B Mukpocxemy Flash-
namatm D6 (AT24C16). MUKPOCXEMY MUKPOKOHTPOINEPA D5 (AT89C51ED2) NMPU WU3MEHEHWUU
OPIrAHU3ALIUU NEPEKPECTKA NEPENPOrPAMMUPOBATbL HE HALLO!

13.2. [na cosgaHusa nporpamMMHbIX KOH(Urypauum wucnonb3yeTcs crneumanusmpoBaHHas nporpaMmma
KDU3XP, noctaensiemasa BMecTe C KOHTPOSINIEPOM Ha OTAENbHOM AUCKETE U KoMNakT-gucke. MNMporpamma moxeT
ObITb YCTAHOBMNEHA MPOCTLIM KOMMPOBAHWEM C KOMMAKT-AMCKA B OTAENbHBIN KaTanor (nanky) Ha >XeCcTKOM Oucke
komnbtoTepa (Hanpumep, KDU-3) unmn 3anyckom nporpaMmmbl MHCTannsaumu. PekomeHayeTcs Ha criyyaw nopym
WHpopMaumMM Ha KEeCTKOM Aucke OGepexHO XpaHWTb OpUrMHanbHbIM HocuTenb. [na paboTbl C nporpammon
HeobxoouMo 3anycTutb Ha BbinonHeHne davin KDU3XP.exe, Haxogsdwwmiics B nanke KDU-3 (gns ypobcetea
pekomeHayeTcs co3gatb Ha pabodem ctone Windows cneumanbHbii ApnbIk).

Mpn BO3HWMKHOBEHMU MpPOGNEM C 3anyckoM MporpamMmbl, CKOMMPOBAHHOW C KOMMNAaKT-AMCKA, CHUMMUTE
aTpndyT «Read Only» ¢ cdanna kdu-3.ini.

13.3. MNopsagok NporpaMMmnpoBaHust KOHTPOMepa BCTPOEHHBIM NPOrpaMMaTopOM CreAYHLLINNA:
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- NPV BBIKMIOYEHHOM MUTaHUM KOMMNblOTEpa nopcoeanHuTe kKabenb NporpamMMmpoBaHUsi K CBOOOAHOMY
pasbemy COM-nopTa Ha 3agHen CTeHke Kopryca KOMMbioTepa, a ApYron KOHeL MOJKMuuTe K pasbemy nynbTa
ONarHoCTUKM Ha MaHenn MOHTaXXHOW KoHTponnepa wnu ctenHge CKOY. Ecnu Bbl nonb3yetechk USB-kabenem
NporpaMMmMpoOBaHust, NOAKIOYEHME CneayeT BbIMOMHATbL HA BKIIOYEHHOM U 3arpy>XeHHOM komnbloTepe. [Npn aTom
BTOPON KOHeL, kabens B 3TO Bpemsl AO/MKeH ObiTb OTKMtoYeH. lMocne oGHapyxeHWs onepaumMoHHOW CUCTEMOW
KOMMNbOTEPA HOBOrO 060PYA0BaHMS BTOPON KOHELL kabernsi MOXeT ObITb MOAKITIOYEH K KOHTPOIepy.

- BCTaBbTE MUKpOCxemy rial-namsiTm B COOTBETCTBYIOLIMIA COKET Ha NeyaTHOW nnate 3NeKTPOHHOro
©noka koHTponnepa, yctaHoBuTe mkamnep (nepembldky) XP1 n yCTaHOBUTE 3MEKTPOHHbIA OOK B MOHTaXHYHO
naHenb KoHTponnepa unun cteng CKAY;

- Npu ncnonb3oBaHUM kabensa nporpammupoBaHus Yepe3d COM-nopT BKMAOYMTE NUTaHWE KOMMNbIOTEpa,
[oXauTechb 3arpysku onepaumoHHon cuctembl Windows u 3anyctute nporpammy KDU3XP. Ons USB-kabens
NponycTUTE 3TOT NYHKT.;

- cnegys npvBeAdEeHHbIM Janee WHCTPYKUMSM, cosfante Heobxoaumyto KoHdwurypauuo paboThbl
cBeTO(pOpHOro 00bLeKTa;

- nogavite HanpshkeHue nuTaHus Ha knemmbl «220 B» n «0 B» MOHTaXHOW naHenu KoHTponnepa u
BKITHOUMTE aBTOMAT NMUTAHUS KOHTPOSepa;

- 3anuwnTe co3aaHHbIN hann B NaMsTb KOHTPOSepa CornacHo NpuBeAeHHON HKE NHCTPYKLUK,

- CHUMUTE MUTaAHME C MOHTAXXHOWM NaHEenn KOHTPOIepPa, BbiHbTE BIOK 3NEKTPOHHBLIN 1 yaanuTe mkamnep
XP1;

- YCTaHOBUTE KOHTPOMMep Ha CTeHA 1 NpoBepbTe NPaBUbHOCTbL BBEAEHHOW NPOrpaMmel.

13.4. OnucaHue cBeToPOPHOro obbEKTa

13.4.1. OnucaHne napameTpoB CBETOOPHOro ob6bekTa NPOM3BOAUTCA C MOMOLLBD MpOrpammbl,
Haxogswenca B nanke ¢ umeHem KDU-3. Packponte 3Ty nanky v 3anyctute komaHaHbln chann KDU3XP.exe.
lMocne 3anycka Ha aKkpaHe NOSBMTCS OKHO MporpamMMbl C OTKPbITOW Bknagkon "KoHTponneps!". HasBaHnsa BkNagok
nokasblBalOTCS B OKHE MporpamMMbl Mo naHenbto ¢ kHonkamu («KoHTponnepbl», «HanpaBneHus», «®asbi» 1 1.4.)
HasBaHMe akTMBHOW B [aHHbI MOMEHT BKMagKM MOACBEYMBAETCS CUHUM UBeTOM. [lepeknioyeHne BKNagok
OCYLLECTBNSETCA NepemeLLeHneM Kypcopa Ha AaHHOe Mnofe € Nocneayowum HaxaTueM feBOr KHOMKU Mblwn. B
BEPXHEW CTPOKE OKHa MNporpamMmbl HaxoOouTCS MaHernb KHOMOK, Ha3Ha4YeHUe KOTOpbIX MOXHO npouuTaTh B
Haanucsx, NOABNALLMXCA Nocrne HaBedeHUsl Ha HUX Kypcopa.

Ha Bknagke «KOHTponnepbl» BBOAATCA crneaytoLmne napaMmeTpsbl:

- B OKHE crpaBa OT Hafnucu «CBETOMOPHbLIN OO6BEKT» MPONMUChIBAETCA Ha3BaHWE MPOrpamMMUpyeMoro
o6bekTa;

- B OKHE crnpaBa OT Hafnucu «CUCTEMHbIN MAEHTU(MKATOP» YCTaHaBMMBAKOT HOMEP KOHTponnepa Ans
paboTbl Ha NPOBOAHbLIX NUHMAX cBA3M (B cucteme ACY[l 1 vnm 2 B 3aBUCMMOCTM OT HOMepa KOHTpornepa Ha
NHUK, B CUCTEMax MOAEMHOM nepeaayn B COOTBETCTBUN C MHCTPYKLMEN HA AaHHYIO CUCTEMY);

- B Tabnuue nop Hagnucbio «TWN namn/curHan» ycTaHaBnMBaeTCs TUM CBETOCUrHanbHOW annapaTypbl
YCTaHOBNEHHONW Ha obbekTe: NnamnoBble WNN CBETOAMOAHbIE CBETOMOpPbl LUEMYKOM fEeBOW KHOMKW. JTOT
nepeknoyartens onpegenseT, 0yaet nu mcnone3oBaTecs WKMM-nogorpee namn vnu Het. Mpu 0gHOBPEMEHHOM
MCMNonb30BaHUM 060OUX TMNOB CBETOCUIHANbLHOW annapaTypbl criegyeT BblbpaTbh «CBETOAMOOHbINY;

- B Tabnuue nog Hagnucbld «MoZenb/HanpaBrneHue» oTobpaxaeTcss TUM  NPOrpamMmmmpyemMoro
KOHTpornnepa. Ons u3MeHeHuUs MOLENU KOHTpornepa HeoOXOOMMO HaxaTb KHOMKY C M300pakeHUMem YUCToro
nucta «Co3gaTb HOBbIM MPOEKT» U U3 MOSIBUBLLErOCs Cnucka BblbpaTb TUMN CBOero koHTponnepa. CmeHa Tuna
KOHTpOmnnepa COMNpOBOXAaeTCca yaaneHuem opraHu3aumm nepekpectka. Ona KOY-3.1M moxHO BbibpaTb Tvn
koHTponnepa KOY-3.1.

13.4.2. lNMocne BBOoAa OaHHbIX Ha NEPBON BKNaake Nepexoaat K Bknagke «HanpaesneHus», aona dero
HeobXx0oMMO HaXaTb Ha COOTBETCTBYIOLLYIO HAAMWCh B 3aronoBke Bknagku. B nosisuBLIeMcs OkHe pacnonaraeTcs
Tabnuua, B KOTOPON NPOU3BOAUTCS BBOA AaHHbLIX MO HanpasneHusM. KoHTponnepsl KOY-3.1M nporpammupytoTcs
aHanoruyHo cepuun KOY-3 1 nogaepxusatoT paboTy co criegyrowmmMm BUAaMU HanpaeneHui:

- TPaAHCMOPTHOE;

- newexogHoe;

- rewexogHoe Murarwuee (Mpu paspellarllemM curHane cBeTodop HaxoOUTCS B PEXUME «3ENeHOro
MUTraHNSA»);

- CTpernka;

- MUraoLLas cTpenka;

- TpamBan (T-06pasHbIn cBeTOhOp ANs yNpaBneHus ABUKEHMEM ODLLEeCTBEHHOIO TpaHcnopTa);

- Tabno BbI3oBa newexogos (TBI).

KonnyecTBo HanpaBneHnn orpaHMyeHo Nub HanMynemM cBOBOAHbIX CUMOBbIX BbIXOO40B KOHTpOMnepa.

[nsa Beoga B Tabnuuy MCMONb3yeMbIX HAaNPaBMEHUN HYXXHO HaXaTb Ha MaHemnu NporpamMMbl KHOMKY «+» U

BblbpaTh M3 NOSIBMBLLErOCA CnMcka HeobXoaAMMbIN BMA HanpaBneHus, LWenkHyB Mo ero Ha3BaHUIo feBoV KHOMKON
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«Mbiwny». Ecnv no owmnbke BbIOGpaHO He TO HaMpaBneHWe, ero MOXHO yAanuTb M3 Tabnuubl, BbIAEMNVB LLEMYKOM
NEeBOW KHOMKM «MbILLMY» B TAbNMLe U HaXaB KHOMKY «-» Ha MaHemnu KHOMOoK .

13.4.3. B cTton6ue "Bbixoabl" NOKa3biBa€TCSH MapkMpoBKa BbiX0Aa HA MOHTaXXHOW NaHenn KOHTponsepa, Ha
KOTOpOM OyOeT MosIBNATbCA HanpshkeHue  ONis 3aXWraHusi namn [aHHOro LBeTa [aHHOrO HarnpaBreHus.
Hanpumep, no ymonyaHuio, ong TPaHCNOPTHOro HamnpasreHus nod KpacHbIM KpyxKkom OyaeT obosHauveHune 1kp,
YTO COOTBETCTBYET MOSIBIEHUIO HANPSHXXEeHUst Ha Bbixoge 1Kk (M 1kH) ANst KpacHbIX Namn NepBOro HanpaBneHwus.
Ecnn no kakmm-nubo npuumHam He ycTpavBaeT pacnpefeneHne BbIXOAOB KOHTponnepa, npou3BegeHHoe
nporpaMmon, TO MOXHO Ha3HauuTb BbIXOAbl HanpaBneHUsM MO CBOEMYy YCMOTpeHuto. [ns 3aTtoro Heobxoaumo
LLENKHYTb NMPaBOMN KHOMKOW «MbILLMY MO SYeike Tabnuubl, coaepxallen pefakTupyemblid CUrHan HanpaBneHus u
U3 MosiBUBLLErocs crnvcka BblbpaTb HeobxoaumMmbll BbIXod KOHTponnepa. Bbibpas «[HeT]», moxHO BoObGLLE
OTMEHMUTb Ha3HayeHUs Bbixoda curHany. CnegyeTt TOMbKO YYMTbIBATh, YTO TOMbKO BbIXOAbl, OTMEYEHHbIE B CNNCKE
KpacHbIM 3Ha4KOM, MOAOEPXKMBAKT KOHTPOMb MO TOKY, @ 3efneHbiM 3HA4YKkOM - KOHTPOMb MO HanpsbkeHuto. B
ctonbue "KOHTponb" nokasbiBaeTCa Hanuume (OTMETKa ranodkon) unmM OTCYTCTBME (NycToe Mofie) KOHTpons
HanMunsa Toka B KOHTPONMPYEMbIX KpacHbIX Nnamnax (ctonbew, oA KpacHbIM KPYXXKOM) M HanMymsi HanpspkeHus Ha
BbIX04ax 3efeHbIX fnamMn B HeCaHKUMOHUPOBaHHOe BpeMs (cTonbel, nog 3eneHbIM Kpyxkom). CHATUE U yCcTaHOBKa
KOHTpons 6yaeTt onucaHa Hwxe. B ctonbuax, Haxoasawmxcs nof LBETHOW MepenvBaroLleiics MapKUpOBKOW OT
3eNeHOro K KpaCHOMY M OT KpacHOro K 3ereHOMY NpOM3BOAMTCA BBOA AaHHbIX pPasrpysku nepekpectka npu cmeHe
da3s (BpemeHa NpoM. TakToB).

13.4.4. Tocne BBOAa BCEX HeOOXOOUMbLIX TUMOB HanpaBfieHW AN OAaHHOro CBETO(OPHOro obbekTa,
MOXHO MPOM3BECTN KOPPEKTUPOBKY MO HEOBXOAMMBLIM Ha AaHHOM 06bekTe KOHTponupyembiM Bbixodam. Lenkas
no siyerkam B CTOMNOLE «KOHTPONb» MOXHO CHMMaTb WM BOCCTaHaBNMBATb KOHTPOMb MO AAHHOMY BbIXOZY M
AaHHOMy HanpasneHuto. Ctonbew, BpemMeH NpoMTakTa, HaxoAsiWMACA NoA KBaapaTWKOM C LBETOM nepexoga ot
3eJIEHOr0 K KpacHOMY LBETY, MpefHasHayveH Ansl BBoAa BpEMEH Nepexoaa OT paspeLuaroLLero curHana ceetogopa
K 3anpeLialoLliemy, a cnegymoLlimn crtonbel, COOTBETCTBEHHO OT 3arnpeLiarollero K paspeluawoiiemy. BeoguTcs
BpeMs OT Hayana BbIGpaHHOro COCTOSAHNSA OO0 KOHLA npomTakTa. To ecTb B cTonbue nod KBaapaTukoM C 3ereHbIMM
nonockamu (3eneHbli MUralLLuin)  yKkasblBaeTCa BpeMsi OT Hayana MuraHusi 3efeHoro curHana g0 OKOHYaHWS
npomMmTakTta. B cronbue nopa xenTtbiM KBagpaTUKOM BBOAMTCSA BpeMs OT Hayana XXenTtoro curHana ceetodopa Ao
OKOH4YaHusi npomMTakTa. B cTonbue ¢ kpacHbIM KBagpaTUKOM BBOOUTCS BPEMsI OT Havara KpacHOro curHana
cBeTtodopa Ao koHua npomTtakta. B 90% crnyyaes, okoHYaHMe paboTbl )XenToro curHana ceetodopa coBnagaeT ¢
OKOH4YaHWeM NpoMTaKTa, YeMy COOTBETCTBYET 3anvcb B 3TOM cTonbue undpsl 0. Hanpumep, ecnu npu nepexoae
OT 3€er1eHOoro K KpacHoMy B Tpex cTonbuax HanmcaHo «7», «4», «1», 3TO 03Ha4yaeT, YTo 3ereHoe MuraHve byaet
ONnTbCA 3 CeKyHObl, €r0 CMEHUT XenTbI curHan ceBetodopa Ha 3 CeKyHAbl M 3aTeM 3aropuTcs KpacHbl Ha 1
cekyHay. Nocne 3Toro KOHTpoNnep CMeHUT asy.

B ctonbue noa KpacHO-XenTbiM KBagpaTUKOM YyCTaHaBMNMBAeTCs BpeMsi OT Havana OAHOBPEeMEHHOW
paboTbl KpacHOro 1 XenToro CUrHanoB ceeTodopa npu nepexofe C KPacHOro Ha 3ereHbl CUrHamn A0 OKOHYaHUS
npomTakTa. Takum obpasom, ecnm B atom ctonbue 0 (nyctas sueiika), To cBeTodop AaHHOTO HanpasneHus dyaet
nepeknyaTbCs C KpacHOro Ha 3eneHbln curHan 6e3 KpacHo-xentoro curHana. Ecnu, Hanpumep, yCcTaHOBUTb
uncpy 3, To Ha ceeTodope 3a TPU CEKyHAObl A0 OKOHYaHUSA NpomTakTa 6yaeT OfHOBPEMEHHOE CBEYEHNE KPACHOIo
n xentoro curHanos. [log cTtonbuom C 3enéHbiM KBagpaTUKOM YCTaHaBNUBAETCS BpeMsi OT MOSIBIEHUs
paspeLuatoLLero (3enéHoro) curHana ceetodopa 40 OKOHYaHUSA MPOMEXYTOYHOrO TakTa.

13.4.5. MNocne BBOOA BCEX AaHHbIX B AaHHOW Tabnuue HeobXoOMMO MepewTu K cneaylollen BKragke
nporpaMmmbl nog HassaHuem "®asbl", WeNkHyB No HasBaHuo Bknagku. KoHtponnepsl KOY no3BonsoT HasHa4MTb
80 12 a3 gewxeHus B umkne (Bkrtodas TBIMT). Kak muHuMyMm, fomkHa ObiTh onpegeneHa xotsa 6bl ogHa dasa. [Ang
KaXkgow goasbl HasHavaeTcst Nopsaaok paboTbl HanpaBneHnn u Tmin - MUHUManbHoe BpeMsi paboThl dasbl. UTobbI
pobasuTb B Tabnuuy HoBylo asy, LUerNKHWTe Ha 3aronoBke dasbl, NOCe KOTOPOW HYXXHO BbIMOMHWUTL BCTaBKY.
Haxmute KHOMKYy «+» B NMaHenu KHOMOK. AHaNoOrmyHo, Mpu HaXaTuu KHOMKW «-» yaanseTcs BbligeneHHasa dasa.
CocTosiHuA HanpaBneHu B ase (paspelleHHOe —3enéHoe UNKU 3anpelleHHOe — KpacHOe) yCTaHaBnMBaloTCs
LWEeNYKOM  «MbIWK» Ha sYEKe COOTBETCTBYIOLLErO HampaBneHuss B pepaktupyemon case. [anee
yCTaHaBMNMBAKTCA MUHUMarbHbIE BO3MOXHbIE BpeMeHa paboTbl dasbl — Tmin, Ans Yyero HeobXoaAMMO LLENKHYTb
Ha syelrike «Tmin» pegakTupyemon asbl 1 BBECTU B s4eiike Heobxoaumoe 3HayeHue. YUtuTe, 4To HEBO3MOXHO
BBECTM 3Ha4YeHune, bonbluee ANNTENbLHOCTU AaHHOW a3kl B M0O6OM 13 paboumx LMKMIOB.

[na yoobcrea nonb3oBaTtensi NpegycMOTPeEHO 2 pexnma otobpaxeHusa gas. 1o ymonyaHuio NpoMTaKkThbl
NnoKasbIBalOTCA CBEPHYTbIMW, YKa3blBaeTCs Nub 06Llas AnUMTENbHOCTb MpomTakTa. EcnvM HaxaTtb  KHOMKy
«Pa3BepHyTb NPOMTaKTbI», TO MPOMTaKTbl 6yayT nokasaHbl NOAPO6GHO.

Ona peanu3aummM MexaHuM3ma npornycka newwexodoB MO BbI30BY, BO3MOXHO MNpOrpaMMupoBaHue
cneumanbHbix a3 TBI1. Ona atoro Heobxooumo HaxaTb KHOMKY «Bknountb nopgpepxky TBIl», ycraHoBUTH
XapakTepucTukn pononHuTenbHblX a3 TBI, 3ateM BepHyTbCA Ha Bknagky «HanpaeneHwus» M ycTaHOBUTL
Heobxooumble cBoMCTBa HanpasneHus TBI1. lNMocre 3Toro MOXHO nepeHasHauMTb BbIXOAbl KOHTpoOmrnepa Ans
ycTpownictBa TBIM: «kenTbli» curHan cooTBETCTBYET curHany «XXKoute», «3eneHbiny - curHany «gute». CurHan
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«pute» TBI Bcerga BkntovaeTca B nepeont dpase TBI n roput oo KoHua uukna, curHan «XKgute» BknovyaeTcs
MNPy HaXaTuu KHOMKMA BbI30BA M FOpPUT OO0 BKIKOYEHMs curHana «Wautex». lMpu pabote € rpoMKOroBOpsLLUM
yctponicteoM TBI npoussoactea OO0 «KomcurHan» ncnonb3yeTcst TONbKO OAUH BbIXOA ANS Bblga4u rofiocoBOro
coobuleHuss «xkgute». MNpn paboTte ¢ uHaMkaTopom obpaTHOro oTcyeTa 3TOT BbIXOA BooOLLe He HyxeH. Ecnu
MEXaHu3M Mponycka MNelexoAoB Mo Bbi30BY peanu3yetcss 6e3 yctponctea TBI1, To duanyeckme BbIXoabl
KOHTpornnepa nog HanpasneHue TBI1 MoxHo ocBo6oanTb.

Mo ymonyaHunio nornka paboTbl nporpammbl TBI1 KkoHTponnepa npu paboTe C  Bbl3bIBHbIM
HanpaerneHneMm cnepywouwas. B pexume otcytctBua Bbi3oBa OT TBI, koHTponnep paboTaeT no TakTam,
HaxoAsLWMMCS Mo, CTONOUOM «UMKIT paboyumniny, Npu 3TOM Nepexo ¢ nocnegHen ¢gasbl B paboyem uukne nepeyro
npoucxoguT No  crnefyroLliemMy 3a Hel NMpomexyToyHoMy TakTy. llocne HaxaTus Ha KHOnKy BbioBa TBI1, Ha
3anporpaMMMpOBaHHOM MOA4 CUrHam «KOWTE» BbIXOAEe MOABNSAETCS HanpsbkeHue ana namnel TBIM "Kaoute"
(kOTOpYIO MOXHO M He MOAKNYaTh), KOHTPONNep npoeepsieT, oTpaboTanock MM MUHUManNbHoe BpeMsi dasbl, BO
BpeEMsi KOTOPOW npwuen 3anpoc OT kHonku TBI1, u ecnn pa, To npoBoauT oOTpaboTKy npomTakTa (ecnu
Heobxooumo), a 3aTeM NepexoamuT K oTpaboTke nocnenoBaTenbHOCTU (has, yKasaHHbIX B cTtonbue «umkn TBIM»,
OLHOBPEMEHHO C 3TUM nojdaBas HanpsbkeHue ana namnbel "Vaute". MNpyn 3ToM nepexod ¢ nocnegHen pasbl
pabodero uyukna Ha ¢asy yukna TBI1 6ygeT nponcxoanTtb MO NPOMEXYTOYHOMY TakTy 0603Ha4YeHHOMY nepes 3ToM
BbI3bIBHOW a3oi. Mo okoH4aHWyM OTpaboTkM ykasaHHOW MNOCNefoBaTENbHOCTUM KOHTPONep BO3BpallaeTcs K
nepeoii dase pabouvero uukna. YacTHbIM crnyvyaem sBMsIeTCA CaMbll pacnpoCTPaHEHHbIN criyya oObekTa,
KOTOpbIN paboTaeT MOCTOSHHO MO OZHOMY (MMM ABYM) TPaHCMOPTHOMY HampasreHuto, a nocne 3anpoca TBI1
nepexogut Ha paboTy No MeLexo4HOMY HanmpaBMneHU Ha onpefeneHHoe BpeMmsi, Nnocrne 4ero BHOBb BCTaeT Ha
npegbiayLiee CoCTOsIHME.

Mpu HeobxogmMmocTn normka paboTtsbl TBI MoxeT ObITb n3ameHeHa. Nocne obpaboTkn darina kO natyepom
UNU Mpu Co3daHUM opraHv3aumm nepekpecTka B KoHdurypatope Gonee Bbicokon Bepcuu, yem 1.1.2.5. MOXHO
opraHusoBatb «ObICTpbIV» nepexon B ¢ady TBIT ¢ nomoulbo oTMevaemoro nonsi «beicTpein nepexon B TBIM». B
3TOM cry4ae nocne Haxatusa kHonku TBI1 no okoH4YaHuM Tmin TekyLuen asbl KOHTPONep Yepes COCTOsIHUE «BCe
KpacHble» nepenaeT cpasy B cdasy uvkna TBIT.

3ambikaHne koHTaktoB TBI1 npu oTknoyeHHoW nopaepxke TBI1 BbI3OBET YCKOPEHHbIM nepexop,
KOHTponnepa B a3y 1 ¢ oTpaboTko MUHMManbLHOro Bpemenu a3 Tmin. Ecniv koHTponnep Haxoawuncs B ¢ase 1,
Bpemsi asbl 1 OygeT yBenuueHo. 3TO pPEXUM «MUKPOBOSHBLI», KOrda oAWH KOHTponnep (BegyLwyuin)
CUHXPOHM3NpyeT Opyron (Begombin). Npumep BKMHOYEHMS KOHTPOMMEPOB B pexuMMe "MUKPOBOMHA" npuBeneH B
npunoxexHun 10. B kavecTBe BegyLlero MoXeT UCMOMb30BaTbCsA IOOOWM KOHTpOMmnep, Tak kak obmoTka pene
noaknioYaeTcs napannensHo namnam. B kayecTse BeJOMOro MOXeT MCnornb3oBaTbCcsa KOHTponnep cepuun KOY-3M,
KOY-3, nnn KOY-1M. BaxHo, 4Tobbl KOHTaKTbI pene 3aMblikanu KOHTakTbl kHonku TBI1, n 4ytobbl nogaepxka TBIM B
BEJOMOM KOHTpornepe bbina oTknoyeHa.

Mpn nosiBNeHMM HanpsbkeHusa Ha Bbixoge koHTponnepa A1 pene K1 cpabatbiBaeT 1 3aMblkaeT KOHTaKTbI
kHonkn TBI1 Ha koHTponnepe A2. [JononHutenbHoe pene K1 MOXHO pasmecTuTb B Kopryce BedoMOro
KOHTpOmnnepa unuM B OTAENbHOM Kopnyce. OJneKTpoMexaHuveckoe pene MoxeT ObITb 3aMeHeHO Ha
ONTO3MEKTPOHHOE (C U3MEHEHWEM CXEMbl BKMHYEHUS €CTECTBEHHO), a NMPOBOAHOM KaHam CBSA3M MOXeT ObiTb
3aMeHeH, HanpuMep, paguokaHanom.

13.4.6. [danee nepexodsaTt kK Bknagke «Paboune UMKNbI», B KOTOPOW OMNpPedensitoTCsl BCE BO3MOXHble
UUKIbl paboTbl CBETOOPHOrO 06bEeKTa ANS pasfuyHbIX YCIOBUA ABWXEHUS (B 3aBUCMMOCTb OT BPEMEHU CYTOK U
OHeln Hegenu) no ceBeToOpHOMY OOBEKTY U MO3BOMAIOT ONpeaenvTb pasnuyHble NPOAOIMKUTENBLHOCTU a3 Ans
Ka)Xoro LuKna B 3aBUCUMOCTM OT STUX yCNoBUI. Tak e onpedeneHsl 2 cTaHaapTHbIX pabdounx uukna - OC (Bce
curHanbl oTkrnodeHbl) KM («kentoe muraHuey). KonmyectBo ucnonb3yemblx paboumx LUMKIOB orpaHmMymMBaeTcs
TONMbKO OOCTYMHbIM 06beMOM (nal-NamMATU KOHTponnepa U B nocnegHeM BapuaHTe orpaHudeHo 34-md. Ong
€03aaHus HoBOro paboyero Liykna HeoOXo0AMMO HaXkaTb Ha KHOMKY Ha MaHenu nporpamMmbl «+», HOBbIV LMKN byaeT
nobaBneH B KoHel, Tabnuubl. AHANOrMYHO HaxaTue KHOMKM «-» yaanseT BblAENeHHbIN UMK (ecnu paHee
3aBeeHHbI 3aeck Unkn OyaeT BBeAEH XoTs Obl B OAHOW AMPEKTUBE CYTOYHOrO NnaHa, TO yaanuTb ero 3gech
OyneT Henb3si - He0b6X0OMMO CHavana BbIBECTW €ro U3 CyTOYHOrO nraHa a 3aTem yganuTb 3gecb). [ns ynobetea
KaXX4oMY LMKy MOXHO MPUCBOUTb OCMbICIIEHHOE HaumeHoBaHue (Hanpumep, «Pabounii geHb», «YTpo 7-9» mnu
«BbixogHoi geHb»). MpoCTo WenkHUTE MO fYelrike C HaMMEHOBaHMEM UMKIa U BBeOUTE HeoOXOOMMBbIN TEKCT.
[OnuTenbHOCTb a3 B LMKIE yCTaHaBMMBAETCS TakuM Xe obpas3om, kak U Tmin Ha cTpaHuue CBOWCTB bas, T.e.
HeoOX0OMMO LLENMKHYTb MO SYelike U BBECTU 3HaveHue. [nuTenbHOCTb dasbl B LMKIE HE MOXET ObiTb MeHbLLUE,
yem Tmin ans gaHHon dasbl.

13.4.7. Bknagka «CyTouHble nnaHbI» onpefenseT anroputMm paboTbl KOHTpomnnepa B 3aBUCMMOCTU OT
BpeMeHn cyTok. CyTOUYHbIA MMaH MOXET coAepXaTb OOWH WITM HECKOMbKO OnpedenéHHbIX pabouMx LUKIOB U
cTaHgapTHble uuknbl («XKM», «OC»). MoXXHO onpeaennTb HECKONbKO CYTOYHbIX NNaHOB ANS pasHbIX AHEN Hedenw.
[Ona nepexoga Ha 3Ty CTpaHuUy HaxmuiTe Ha Hagnucb «CyTouHble mMnaHbl». CNMCOK CYTOYHbIX MNMaHoB
npeacTaBneH B Buae ABYXYPOBHEBOW Tabnuubl. ECn BbiaenuTb LWeNYKOM «MbiliM» CYTOYHBIN MriaH, TO HaxaTtue
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KHOMKN «+» Ha naHenu [obaBnsieT B KOHeL, Tabnuvubl HOBLIA CYTOYHbIA MIA@H, @ HaXaTue KHOMKW «-» yaanseT
BblAEMNEHHbIA CYTOYHBIA MNNaH (€Cnu CyTOMYHbIA MMaH MCNofb3yeTcsi B HeOeNnbHOM MnaHe, TO ero yganeHue
HEBO3MOXH0). BaxHo! Kak MMHUMYM pomkeH ObiTb onpegeneH XoTsa Obl OAUMH CYTOYHbLIW nnaH. Ecniuv
LWenKHYTb MO 3HaukKy B BuOE MAarneHbKOro 4YepHOro TpeyronbHMKa, TO CTpoKa MfaHa pasBepHeTcs, n byayT
nokasaHbl AMPEKTUBbI CYTOYHOro nnaHa. MoXHO BblAenNuTb CTPOKY AUPEKTUBBLI U HAXaTUEM KHOMKW «+» Ha naHemnu
BCTaBWUTb MOCMe Hee HOBYK OUPEKTMBY (ECNU BpeMs Havana AEeNCTBUS Criefyrollen AMPEKTUBbI OTNMYaeTcsl OT
BPEeMEeHW Havarna BbleMNeHHOW MeHee YeM Ha 1 MUHYTY, TO BCTaBKa HEBO3MOXHA) UMW, HaXaB KHOMKY «=-» yaanuTb
BblAENEHHYI0 AnpekTMBy. [N Kaxgon OMPEKTUMBBI HYXXHO YCTaHOBUTb BpPeMs Havana ee AencTeus (3T0 Bpewms
OOMKHO ObITh GonblUe BpeMeHW Havana npeabiayllert QUPEKTUBBI U MEHbLLE - crieayloLen) n pabounn umkn (13
paHee onpefdeneHHbIX Unu cTaHgapTHbIX). JupekTnBa OencTByeT A0 Havana OeyicTBUS Crneaylollen No BpeMeHu
OnpekTuBbl. B cyTouHOM nnaHe AorkHa ObiTb onpeaeneHa xoTtsa Obl ogHa aupekTuea. MakcumarnbHOe KONMYecTBo
OnpekTuB B nNnaHe - 15. MoXHO 3aBeCT! CBOU OCMbICMEHHbIE HAMMEHOBaHUA CyTOYHbIM MNilaHam (« paboyero gHs»,
«NATHMLA», «BOCKPECEHbE» U T.4.).

13.4.8. AHanorndHelM 06pa3om 3anonHseTcs Bknagka «HepenbHbIM nnaH», B KOTOPOM onpepensiercs
anroputm paboTbl KOHTponnepa no AHAM Hedenu. [ng Kaxgoro OHSA HeAenu MOXHO onpefenntb AMPEKTUBY
HeJenbHOro niaHa, ykasblBatoLLyo, Kako CYTOYHbIN MiaH AOMKeH BbINOMHATLCA B 3TOT AeHb Heaenw. [upektuea
HefenbHOro nnaHa AencTByeT A0 Havarna AeNCTBUSA criefylolen no BpeMeHW AupekTuBbl. X konnyectso — He
bonee 15 B nnaHe. B HacTosiee Bpemsi koHTponnepbl KOY nogaepxuBatoT paboTy TONMbKO C OOHUM HeAENbHbIM
nnaHom. PaboTa ¢ HegenbHbIM NNaHOM OYEHb NMOX0Xa Ha paboTy C CyTOYHbIMU MIlaHaMu, 3a UCKIMTHYEHUEM TOrO,
YTO MOXHO pefakTMpoBaTb AeHb Hedenu Havana [denWcTBUA U HasHayaTb CyTOYHble NnaHbl U3 paHee
onpefeneHHbIX.

13.4.9. Heobs3aTenbHbIM ONS 3aMOfHEHUS SBNSIETCS pepakTop cxembl ABWMXKeHUA. OH Bbi3biBaeTcs
HakaTueM Ha kHomnky « OTKpbITb PegakTop CXeMbl ABMXKEHMS» U 3afaeT MaH nepeKkpecTka U TPEKTOPUUN OBUKEHUS
TpaHCNOPTHBLIX CPeAcTB M newexodoB. B ganbHenwem 3Tta uvHdopmauusa mcnonb3yeTcs npy opMmMpoBaHMK
nacrnopta cBeTodopHoro obbekTa. B npaBon 4Yactu pegakropa cxembl ABUXEHUSA HaXUMaeM KHOMKY «3arpysutb
nnaH nepekpecTtka». B nosiBuBWIEMCS CTaHOApTHOM OKHe Haxogum dann 13 auvpektopum  «LLabnoHsl
nepeKkpecTKoB» U OTKpblBaeM ero (06bl4HO «LLlabnoHbl nepekpecTkoB» PacronoXeHbl B TOW Xe AUPEKTOPUM, YTO U
nporpamma). 3atem B Tabnuue crneea BblIOMpaeM siYENKY HY)XXHOTO HanpaeneHus. Haxmmaem KHOMKy pedakrtopa
«HoBas TpaekTopusa» 1 BbibMpaemM HeobGXoaMMyto TpaeKTopuio U3 AOCTynHbIX. [lepemellaem ee B Heobxoammoe
MecTo Ha nepekpectke. CHoBa HaxvmaeMm KHOMKy «HoBas Tpaektopus», BblbMpaem SprblbOK HanpasneHus u
nepemMeLLaeM ero K cTpenke TpaekTopmn. AHanornyHsle onepauum npogenbsiBaeM Ang octanbHbIX HanpasneHun.

Haxumaem KHOMKy «3akpbiTb», ecnu 3akoHunnu paboty mnu «CKpbITb pegaktop», ecnv Heobxooumo
NPOCMOTPETb ABMXKEHME MOTOKOB MO pasam. [nis NpoCcMOTpa akTUBHBLIX TPAEKTOpUin B ¢pase BbiOUMpaeM BKMagKy
«®dasbl» (OKHO CXeMbl OBMKEHUS OCTaeTCsl MOBepX OPYrMX OKOH) U LUEerkaeM «MbIWbO» Ha 3aronoBke cronbua
Hy>HOM pasbl. Bonee nogpobHo paboTa c pefakTopoM CXeMmbl ABUXEHWUS OnMcaHa B cripaBke KoHdurypartopa.

13.4.10. Nocne BbINONHEHUS ONUCAaHHBIX LWAaroB NponauTeCch MO BCEM BKIagkam nporpaMmmbl U NpoBepbTe,
HeT nu ownbok.

13.5. CoxpaHeHue n 3arpyska npoekta

[na coxpaHeHus NnpoekTa BOCMOMb3yNTECH KHOMKOW C n3obpaxkeHnem gmuckeTbl «CoxpaHUTb NPOEKT» MIn
KHOMKOW C n3o0paXKeHMeM OUCKETbI U BOMPOCUTENBHOMO 3Haka « COXpaHWTb MPOEKT Kak ...». Baw dann nonyumt
pacwupeHue «KDU». B ganbHenwemM Bbl cMoxeTe 3arpysuTb ero Ans npocMoTpa Unm pegaktupoBaHUs — KHOMKa
¢ n3obpaxeHuem nankm « OTKPbITb NPOEKT».

BHVMAHWE! ®ann npoekta He noanexuT 3anucn Bo Flash-namaTe koHTponnepa KOY-3.1M.

13.6. 3anucb opraHnsaunm nepekpecTka B KOHTPoOnep

lMocne npoeefeHWs MOArOTOBKM K 3amvcK NporpamMmmbl B KOHTpOMfep, ONMCaHHOW Bbille, ybeautecb B
Hannunm mxkamnepa XP1 Ha nnate KoHTponnepa (npunoxeHuwe 5). BknouuTe nuTaHMe KoOHTponnepa wu
nepeBeauTe €ro B PEeXUM XEenToro MuraHuss Tym6nepom Ha naHenu (Tymbnep BBepx). KoHTponnep rotoB K
nporpammupoBaHuio. Ecnv Bl yBepeHsbl, YTO nporpaMmmHasi KoHurypaums copMmmpoBaHa npaBuiibHO, TO MOXHO
nNpou3BoauTb 3anucb BO Prall-NnamsaTb KOHTponnepa. [MpocTo HaXMuTe KHOMKY C M306pakeHMeM MUKPOCXEMb
«lMepesanucaTb NaL-NaMaTb KOHTponnepa», BolbepuTe NyHKT MEHIO COBNaaatoLLmii ¢ TMMOM NporpamMmmmnpyemoro
KOHTpomnnepa M criegynTe nosiBMBLUMMCS Yykadanusm. Homep COM-nopTa Ha 3KpaHe OOmkeH coBnagaTb C
HOMEepOM MopTa, K KOTOpoMYy noAkntodeH kabenb. [Ang USB-kabensa ato Tor COM-nopT, KOTOPbIA NOSBUNCA Ha
KOMMNblOTEpPe MNocne noaknodeHus kabensi. Mo okoH4YaHuM nporpammupoBaHus yoanute mxkamnep XP1. Mocne
3anncuK HacTOATENbLHO PEeKOMEHAYETCA NPOTECTUPOBaTL paboTy KOHTpPoONnepa Ha CTeHae.

O6paTtuTe BHUMaHWe, 4YTo oba Buaa kabensi BHadane nogkno4varTcs Kk komnbtoTepy. Kabenb ans COM-
nopta nopkntovaetca k csobogHomy COM-nopTy BbIKMIOYEHHOTO KoMnbioTepa, kabenb USB — k USB-pasbemy
BKIMIOYEHHOIrO W 3arpyXeHHoro komnbtoTepa. Ecnu Bbl nogkniovaete USB-kabenb k kakomy-to nopty USB
BrepBble, noTpebyeTca ycTaHOBWUTL AparviBep BupTyanbHoro COM-nopta. Ecnu pgpariBep yxe yCTaHOBIEH,
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notpebyeTtca nogoxaaTtb HEKOTOpOe Bpems, noka komnbioTep Hamaet USB-ycTporictBo. [Mocne aToro Apyron
KOHeL, kabensi MOXHO NOAKIMIoYaTh K KOHTPOIeEpYy.

13.7. 3anuck opraHusauumn nepekpecTtka B chann Ans nocneayowen paboTsl C BHELLIHUM NPOrpaMmmMaTopoM

Ecnu no kakMM-To npuunHaMm HeobxoaMMO BOCMONb30BaTbCS BHELUHMM MPOrpaMMaTopoM, TO cOXpaHuTe
paboTty B dann. [ns 3Toro Heob6xoauMO HaxaTb KHOMKY C n3obpaxeHnem MUKpocxembl «llepesanucatb GonaLu-
namsaTb KOHTponnepar». B nosemBliemcs okHe Bbibepute «CoxpaHuTb B dhann ...», BBeAUTE Ha3BaHue caina n
YyKaXkute nyTb coxpaHeHus. MpowmnBka 6yaeTt coxpaHeHa B hain ¢ pacwmpeHnem «K0». ObpaTtnte BHUMaHWE, 4TO
3TOT hanin NOToM He MoXeT 6bITb 3arpyxeH B nporpammy KDU-3 — ato He chann npoekta «KDU».

13.8. 3anuck opraHusaLum nepekpecTtka B nNynbT AnarHoctuku MN0-2

MynbT guarHocTuku MO-2 MoxeT ncnonb3oBaTbCa ANS NepeHoca opraHuM3auny nepekpectka Ha OBbekT.
PaHHMe Bepcuy nporpaMMHOro obecneyeHusi 3TOT pexum He noaaepxusatoT. MNpasBuna paboTbl C NynbTOM
npvBeaeHbl B OTAENBHOM TEXHUYECKOM ONUCaHUMN.

13.9. MNMpumep nporpamMmMmnpoBaHNSa OpraHnsaLmm NnepekpecTka NpuBeaeH B NpunoxeHumn 11,

14. PABOTA C MyNbTOM ONATHOCTUKA

14.1. B npouecce paboTbl koHTponnepa OyaoyT BO3HMKATb CUTyaLUK, NpuW KOTOpbIX OyaeT Heobxogumo
BMeLLaTenNbCTBO OnepaTuBHOrO nepcoHana. B gaHHom pasgene kpaTko onucbiBaeTcs paboTa nonb3oBaTens c
nynsTom guarHoctukn MNO-2 npu cTbIkOBKE €ro ¢ koHTponnepom. bonee nogpobHble cBeAeHUs NPUBOAMTCS B
OMNMMCaHUN Ha KOHKPETHYH BEPCUIO MPOLLUMBKU MyrbTa AUArHOCTMKWU. [rsi COBMECTUMOCTU paHee BbIMyLLEHHbIX
nynbToB C KOHTponnepamu cepun KOY-3M Heobxoammo 06HOBUTL NpoLIMBKY nynbTa. COBMECTUMOCTb MynbTa C
paHee BbIMyLLEHHbIMW KOHTpOMNepamun He HapyllaeTcs. Pann npoLUnBKN BXOAUT B KOMMIEKT MNOCTaBKMK.

14.2. TNynbT AMarHoCTUKN npeacTaBnsieT cobor nepeHOCHON npubop, MMEHLWNA Ha NULEBON CTOPOHE
yeTblpexpaspsgHbil  CBETOAMOAHLIA  OUCMMEN, npefHasHa4yeHHbIi Ans  OTOOpaXeHust  3HaKo-YMCrOBOM
UHdOpMaLMK, BOCEMb CBETOAMOOHbBIX MHAMKATOPOB Afsi OTOBpaxeHus Tuna BbIBOAUMOW WMHGOPMaLMK, 1 Tpu
yrnpaBnsoLme KHOMKK, NpeaHasHavyeHHble ansa Bbibopa Tuna BbIBOAUMOWN MHOpMaUmMM Ha aucnnen "pexumm”,
M3MEeHeHVa 3HavYeHns nepsbiX ABYX 3HakoB Ha aucnnee "00:" u BTOpbIX ABYX 3HakoB ":00". BblHeCeHHbIN Ha
yanuHsiowem kabene pasbem CryXuT AN NOAKMIOYEHNs NynbTa K KOHTpoOnnepy.

14.3. Tekywee BpemsaA. [lpu nogknoyeHun nynbTa K pasbemy X14 paboTatowero KoHTponnepa,
pacrnonoXeHHOro Ha NULEBON CTOPOHE NaHesnM MOHTaXHOM, cnycTa 3-4 Cek Ha CBETOAMOOHOM Auchiee AOSMKeH
NosIBUTLCS HOMep TeKyLlen Bepcuu nporpammHoro obecneyeHus nynbTa, a 3ateM — Hagnuce «CLOC». Ons
Havana paboTbl B MEHI0 BPeMeHU criegyeT HaxaTtb kHomky "00:". HaxaTtne kHonku "pexuM" JOmMKHO No KomnbLy
nepeknyaTb CTPOKM NynbTa v PEXUM MHAMKALMK: TOA, YACNO U Mecal, AeHb Heaenu, Yacbl 1 MUHYTbI, CeKyHAbl,
pexum BBoda «Ent.», BbIxog n3 meHo BpemeHnn «Ehity. Mpn aTOM Bcerga cBeTUTCS CamMblli BEPXHUN CBETOANOL,
nynbTa, YTO MHANUMPYET paboTy B MEHIO BPEMEHN.

Mocne Bxod4a B MEHI BpeMeHM MynbT paboTaeT B pexumMe WHOWKaUMM Tekywero BpemeHu. [lpu
N3MEHEHNM KaKOro-nmbo 3Ha4YeHus1 NynbT NEPEKITHOYAETCS B PEXUM PEeOaKTUPOBaHMWS, KOrga 3HayeHue BpeEMEHU
yXe He obGHoBnsieTca. [Ina yBenuueHus nokasaHui B NEBOW YacTu gucnnesa HeobxoamMmo HaxaTb kHomnky "00:",
ansa ymensieHns - "00:" 1 "pexum". [1na nokasaHui B NpaBon YacTu Ancnnest COOTBETCTBEHHO KHOMKY ":00" unu
":00" n "pexum".

[na ycTaHOBKM TeKyLlero BpemeHn n gatbl HaxumaeTca kHonka ":00" B pexume «Ent.», ons Bbixoga u3
MeHo 6e3 3anucu BpemMeHu B KOHTponnep - kHorka ":00" B pexume «Ehity. MNpeaycmMoTpeH pexum Koppekumu
BPEMEHM MO CUrHanam TOYHOro BpeMeHu. [1ns 3Toro B pexxume 0TOOpaKeHUs cekyHn, HaxmnmaeTcsi kHonka ":00"
n OTMYCKAETCA c Hayanom LwecTtoro curHana. Ecnu Tekyuwiee 3HayeHue cekyHa 6onblie 40, npoucxoguT
WHKpPEMEeHT yacoB (ecnu TpebyeTcs, TO U OHA Hedenu, yucna, mecsiua u T1.4.) B npoTuBHOM cnyyae cekyHAabl
NpocTo 0BHyNATCS.

[dnanasoH gonyctumbix 3HadeHun. Kanengapb paccumtad Ha 2005...2050 rog, uncno MoxeT ObiTb oT 1 Ao
31 (wnu 28,29,30), mecau — oT 1 go 12, oeHb Hegenu oT 1 go 7, Yackl oT 0 go 23, muHyTel oT 0 go 59, cekyHabl
oTr 0 pno 59. MNpu BBOAE BpeMeHW/AaTbl 3HAYEHUSI MPOBEPSIOTCS Ha KOPPEKTHOCTb, a MpU HeobXoaMMOCTM
ucnpaenstTca (Tpebyetca noatrBepauTb mMcnpasBneHue). [eHb Hegenu He paccuuTbiBaeTcs MO Aarte, 4To
NO3BOMSET CYMTATb HAYaNIOM Heenn Kak NoHeeNbHUK, Tak U BOCKPECEHbE.

14.4. MnaH. lNpn OQHOKPATHOM HaXaTWUM KHOMKM "pexumMm" Ha naHenu LOSKEeH 3aropeTbCs CBeTO4MOA
"neHb Hegenn", a Ha wmHAuMkaTope BbicBeTUTCSA «PLANn». 3Ta cTpoka 3apesepBupoBaHa AN ganbHenLero
UCMOMb30BaHUS.

14.5. TectoBbIN pexum. CriegyloLias No3nLNS ABMSETCS TECTOBLIM PEXMMOM U NO3BOMSET, Hanpumep,
NpoBECTM NPOBEPKY paboTOCnoCOOHOCTN BCEX BLIXOAOB KOHTpOMsfepa B ycrnoBusx nabopartopuu. [ns aToro
Heobxogumo nepesecTy Tym6riep "KM" B BepxHee nonoxeHue, ycTaHOBUTb kHorkow "00:" 3HavyeHne Ha Tabno
"02" 1 nocne NpekpaLLeHnst XXenToro MuraHms HaxaTtnem kHornku ":00" 6yayT noovepeaHO BKOYATLCA KaHanbl B
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cnegytouwem nopsgke: 1k, 1x,13, 2k, 2X, 23, u 1.4. Mbl He pekomeHOyeM WCMOMb30BaTb 3TOT PEXUM Ha
nepekpecTke, Tak KaKk BO3MOXHa CcuTyauus, korga Mo rnaBHOW popore cBeToop He CBeTuTcs, a no
BTOPOCTEMNEHHOW 3aXKercs paspeLuatoLnin curHan.

Ecnu ycraHoButb kHonkom "00:" kopg "03",T0 AaHHas npoBepka OydeT MpoOu3BOAMTBCS C KOHTpOnem
NpOTEKaHNs TOKa MO KPacHbIM NamnamM U Hanuums HECaHKLVMOHMPOBAHHOMO HaMpshKeHUs Ha 3erneHblX Bbixogax.
[nsa BbIxoga MX TECTOBOrO peXuMMa M BOCCTAHOBMEHUS (PYHKUMM KHOMKU “pexkum” kHorkor “00:” HeobGxogumo
yCTaHoBUTb kopg, “00”.

Kog “01”, yctaHoBneHHbin kHonkon “00:” no3BonsieT BOMTU B PeXMM Py4yHOro BBoda doasbl. Haxatue
kHonku “:00” nepebupaeT No KomnbLly BCE MMELLMECH B KOH(bUrypaumm nepekpecTka dasbl. [ns noarsepxaeHus
BKIMIOYEHNsT BbIOpPaHHOW (hasbl HaXMUTE KHOMKY “pexum”. (PyHKUMA KHOMKU “pexum” mameHunaco). Ecnum
BBeeHHas bas3a oTnMyaeTcs OT TeKyllel, nepexo Ha Hee OydeT BbINOMHEH 4Yepe3 BCe MonarawLlimecs
MUHUMarnbHble BpeMeHa a3 1 NpomMTakTbl. ATO NO3BONSET NCNonb3oBaTh 1[1-2 B kayecTBe BbIHOCHOIO MNynbTa
ynpasneHus. BeinTn n3 pexunma py4Horo Beoga ¢asbl MoXXHO BBOAOM koda “00” unu nepekntoyeHnem Tymbnepa
«KM» B HUXKHEE NOSOXEHME.

Kog “04”, yctaHoBneHHbin kHornkon “00:” nepeBOAUT KOHTPOMSEP B PEXMM MPOBEPKM OpraHvM3auun
nepekpecTka Ha cteHge. B HeM He BbIMONMHAETCA NpoBepka NPOTEKAHWsI TOKA MO KPacHbIM NamnamM U Hanmums
HeCaHKLMOHNPOBAHHOIO HanpsiXeHus Ha 3erneHblX Bbixogax. KHonkon “:00”, kak U B TECTOBOM pexume 1, MOXHO
no KomnbUy BbiOpaTb HOMep hasbl, a KHOMKOM “pexum” nepeBecTU KOHTponnep B 3Ty dasy. [lepexon
BbIMOMHSAETCA Yepe3 BCe nonarawowmecss gasbl M npomTakTel. C 3TOr0O MOMEHTa KOHTPOMMEep OKasblBaeTCH B
pexume py4Horo Beoga dasbl (HO 6€3 KOHTPONSA KpacHbIX U 3eMNeHbIX HanpaBnieHui).

B TexHonornyecknx pexmnmax cokpailiaeTcs BpeMs 3almTHoro oTkrtodeHus ¢ 40 cekyHa Ao 10 cekyHA u
CHUMAaIOTCS OrpaHNYEHUS MO KONMMYECTBY aBapui.

14.6. 3amep TOKOB. B neBom 3HakomecTe BbIBOAWUTCS HOMb B TEXHOMOMMYECKOM pexume padoTbl Unu
YCINOBHbIN HOMEP U3MEPSEMOro kaHana npu paboTe. MNpakTnYeckon LLEeHHOCTM ANiS NONb30BaTeNs He HeceT.

B npaBom 3HakomecTe B YCNOBHbIX eAuHMLAX BbIBOAWUTCA TeKywuin Tok. Ecnn nepekntodatens SA1.x
KOHTpoOMfepa HaxoguTCs B MOMNOXEHUN «namnbly» (3amkHyT, "ON”), yncno 99 nprMepHO COOTBETCTBYET TOKY 2A.
Bonbline 3HayeHnst okpyrnaoTca 0o 99. HaxaTtue kHonkm “00:” npmBegeT K 3anycky npoueaypbl kanmbpoBku
(3aHeceHUs1 B NaMsaTb BbIXOOHbIX TOKOB BCEX KAHAIOB), €CNU 3TOT PEXMM NoaaepxuBaeT KoHTponnep. Ha aTto
Bpems 6yaeT uHamumposaTtbcs «d0y».

14.7. Bpemsa, aeHb aBapuun, kog U HanpaBneHue. [o3nunn "Bpemsa asap”, "geHb aBap”, 1 "kog v Hanp
NCMNOMNb3YKTCA ONS CHATMS MHpopMaumMM O NpuynHe nepexoda KOHTponrnepa B OTKIMOYEHHOE COCTOSHUE WIU
XenTtoe muraHuve.

B pexume "Bpems aBap" Ha gucnnee OydeT ykasaHO BpeMs NEPEKIIOYEHUST KOHTpPONNepa, B pexume
"AeHb aBap"- AeHb HeJenun, KOTOpPbIM 3TO NepeknioveHne npomsoLLso.

B pexvme "Kom v Hanp" B nepBblXx ABYX uudpax OyaeT ykasaH Ko4 aBapuAHOIO MNepeknioveHus
KOHTpornnepa, npu 3TOM:

- kop 88 cooTBETCTBYeT OTKIIOYEHMIO KOHTpomnnepa Wu3-3a MoBpexaeHus OaHHbIX O KOHdurypaumu
nepekpecTka B Mukpocxeme Flash-namaTtun (Homep Tekywen gasbl 0);

- ko4 AA coOTBETCTBYET OTKMYEHUIO KOHTPOepa no NpuyvHe KOPOTKOrO 3aMbIKaHWUS MU neperpyske
BbIXOOHbIX Lienen,

- kog AB COOTBETCTBYET OTKIHOYEHWIO KOHTpOMnepa Mo MpUYMHE MNeperpys3ku BbIXOOAHOMW LEMU TOKOM
bonble 2,5 A,

- ko BB - oTknioveHvne KOHTponmnepa npu HECaHKLMOHMPOBAHHOM MOSIBIIEHNW HAaMpPsHKEHUs! Ha BbIXoAe
3eneHbIX namn,

- ko BD — npu oTkase OaTUMKOB KOHTPOMS 3ereHbIX Namn Unm nospexaeHny cumucTopa (oTCyTCTBUe
HanpsHKEeHWs1 NPY BKITKOYEHHOWN 3eMeHon namne),

- kog CC - nepexod KOHTponnepa B XXenToe MuraHue npu neperopaHmm KOHTPOnMpyeMblX KpacHbIX namn,

- kog CD — npu oTkase OaTyMKOB KOHTPOIS KPAaCHbIX MamMn unu npv noBpexaeHnM cumucTopa (namna
BbIKMOYEHa, a ToK ocTancd). B nocnegHux yeTbipex cnydasx Ha Opyrux AByx uudpax gucnnes OyaeT ykasaH
HOMep HanpasneHus, BbI3BaBLLEro AaHHOe COCTOsIHUE.

He coxpaHsitoTcst O BMellaTenbCTBa oneparopa cneayoLmne koabl owmnbok:

- koa 99 — OTKMYEHME KOHTpoNnepa us-3a cbos CTOPOXKEBOro TanmMepa,

- kog EE — nepexop koHTponnepa B 3HeprocbeperaoLwmii pexmm ms-3a cbost (OTKIMYeHUs1) ceTu.

Kon DD 3apesepBupoBaH Ans OWMBKN CBA3WN Kackaaupyemblx KOHTponnepoB. Y1cno nocne koga — Homep
KOHTpOSNepa, C KOTOpbIM NoTepsiHa ¢Ba3b (1 — BeayLLMn, 2 - BeAOMbIN).

MocnenHve aBe UMdpbl Ha gMcnnee nynbTa ykasbiBaloT HOMep HanpaeneHus (1- 1k unu 13, 2- 2k unu 23 u
T. 4.) vnm Bbixoga (1- 1k, 2- 1k, 3- 13, 4- 2k 1 T.4.), B KOTOPOM 3adhMKCMpoBaHa HEUCNPABHOCTb, €CNN aBapus
CBfI3aHa C BbIXOLaMU KOHTpOIepa.

B npunoxeHuun 12 npmBeaeH pekoMeHayeMbln MOPSAL0K MOMCKa HEUCMPABHOCTEN.
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14.8. Bpemsi u Homep da3bl. B nocnegHen ctpoke nHovuupyeTtcs Bpems paboTbl KOHTpornepa B
Tekywen dase u ycrosHbll HOMep asbl. Bpems wmHanumpyetcs B cekyHgax, ot 0 go 99. Ecnmn Bpems
npesbiwaeT 99, Ha nHaMkKaTop OyaAeT BbIBOAUTLCA Ynco «99». Bpems cnoxHoOro npomrtakrta otobpaxaeTcs no
TakTam, OTCYeT B KaXOOM TakTe C Hynd. YCnoBHbIN HOMep dasbl umeeT 3HadeHue oT 1 go 15: 1...12 — Homep
¢asbl B cOOTBETCTBUM C Bawen koHdurypaumen nepekpecrtka; 13 — npomTakT; 14 — xentoe muraHue; 15 —
OTKINIOYEHHOE COCTOSIHME.



