Pa6oTa ¢ nynbTtom guarHoctuku MNA-2. Npowmneka
pd2v1_19.mts

MpowwuBka pd2v1_19.mts (ot 20.05.15) ana nynbta MN4-2 sBnsieTca ganbHENWnUM pasBUTMEM Bep-
cun pd2vi1_17.mts. WcnpaeneHa owmbka oTobpaxeHns nHcdopmaumm ansa eeixoga 18 («6 3J1») B Tecto-
BbIX pexumax 2 n 3 koutponnepos KOY-3H n KOY-3C ¢ nogaepxkon cuctemsl BugeodmkcaLmm HapyLue-
HU.

CeoboaHo 7552 6arita ana npoueccopa Atmega16 (He meHee 10 cpegHeCTaTUCTUYECKMX OpraHu-
3aumn nepekpectkoB) unu 24064 6arvita ansa npoueccopa Atmega32 (He meHee 35 cpegHecTaTUCTU4e-
CKUX NEepeKkpecTKoB).

Mpun BKNOYEHMM NUTAHMA NyMbTa Ha UHAUKATOP MUHUMYM Ha 0,5 cek. BbIBOAUTCHA HOMEpP TeKyLLen
Bepcun (01.19). Ecnu B nynbTe ncnonb3yetcs npoueccop Atmega32 ¢ yBennyeHHbIM 00 bEMOM NamsATH,
B NnocnegHeM 3HaKOMecCTe 3axuraetcsa gecatnyHasi Todka (01.19.). MNpu oTcyTcTBUM 0OBMeHa AaHHBIMK C
YCTPOWCTBOM (HEBO3MOXHOCTb ONpPeAenvTb MOAKIIOYEHHOE YCTPOMCTBO), MynbT pa3 B 2 CeKyHAbl Bbl-
norHsIeT nepesanyck, YTO COMPOBOXAAETCHA «noamaprvBaHveM» uHavkauun. Ecnn Bam kaxetcs, 4to
nyneT He paboTaeTr c BawwuMm KOHTpomnnepom, nonpobywWTe OTKMYUTb U CHOBa MOAKMOYUTL MyNbT K
YCTPOWCTBY.

PaboTa ¢ ycTpouCTBOM 3BYKOBOIro conpoBoxaeHusa Y3C-1(M)
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KOO U HAM. |OTKMPOIr2 =\L HencnpaBHOCTb 3yl0TCA He BCe CTpPOKMu
nynbTa.

KOHT BAT §%HXOQHOS HanpspkeHve MynbT  wvHAWUK-
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Ke CBA3W C YCTPOWCTBOM,

‘l’OO: PEXNM :00‘1’ Bbin/HeT nepeson 4acos «BBBB» - npu owwnbke
KOHTPOJSTbHOW CYMMbI BO
Bpems obmeHa. Ecnu
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KOBPEMEHHO, BO3MOXEH

_— BbIBO TOJ1IbKO MNMOJIOBUHbI
PenaktuposaHue coobuieHunsa (2 cumBona
npaBoro 3HakoMecTa B IeBOM WU NpaBoOM

3HaKomecrTe).

Ecnu Bbl Hawnm
oLmnbKn, noxanyuncra,
cooOLwmnTe Ham o6 aTOoM.
Hanpumep, no apgpecy
support@comsignal.ru.

PepaktupoBsaHue ne- Beibop cTpoku ans npo-
BOro 3HakoMecTa CMOTpa U pefakTupoBaHus

HasHauyeHue cTpok u kHonok nynbTa MNA-2 npu paboTte ¢
Y3C-1(M)



mailto:support@comsignal.ru

HasHayeHue cTpok nynbTa

e Bpewms u kaneHlapb
Ha nHgnkaTope otobpaxaetcst Hagnuck «CLOC» (Clock - yachl). lNMpouenypa npocmotpa / pe-
AaKTVUPOBaHUS BDEMEHN HUYEM HE OTIIMYAETCS OT aHaNorM4YHOW Mpoueaypbl AN JOPOXHbIX KOHTpose-
pos KOY.
e [lnan
Ha nHgukatope Bbl yBugute «PLAN». Hencnonb3yemas cTpoka.

e Pezynsmop epomkocmu
lMonoxeHue perynatopa nHamumpyetca B npasoM 3HakomecTe oT 00 go 99% (99% u 100%
oTobpaxatotca uncnom 99). JleBoe 3HakoMecTo MOTYyWeHO. HaxaTnem neBoi KHOMKU FPOMKOCTb AMC-
KPeTHO ymeHbluaeTcs Ha 5%, HakaTuem NpaBow KHOMKM — yBenuymBaeTcs Ha 5%. 3HayveHne rpomkocTu
C warom MeHbLle 5% MOXHO 3agaTh U3 koHdurypatopa Y3C.
B ob6s13aTenbHOM nopsiake rPOMKOCTb PEFYNMPYETCs NoA LUMPUHY MPOE3KEN YacTu Npu NepBo-
HavanbHon ycTtaHoBke Y3C Ha obbekTe.

e [emanu3sayusi epomMkocmu
B neBom 3HakomecTe BbIBOAUTCS TPOMKOCTb MO Tekywemy nnany (o1 00 go 99%), B npaBom —
utoroas rpoMkocTb (0T 00 4o 99%) ¢ y4eTOM NONOXEHMS PErynaTopa rpOMKOCTW.

e Bpewmsi 3o KOHUya 3es1eH020
Yctponcteo Y3C aBTOMaTMYeCKM BbIYMCASET BPEMS 3€fIeHOro curHana cesetodhopa Ans Kop-
PeKTHOro nepexoga Ha yckopeHHoe nuuwaHue. OcTaBleecs BpeMs paboTbl YyCTPOWCTBa B CeKyHAax
oTobpaxaeTca B wecTHaguatupuyiHom Buae (Hex). Ctapwun 6aiT BbIBOAMTCA B NEBOE 3HAKOMECTO,
mragwun 6ant — B npasoe. Ecnu Bpems ropeHus 3eneHoro curHamna yBemnuuumiocb, Ha UHAMKaTope
ocTtaHeTcsa coctosiHue «0000». CnyxebHasa cTpoka Ans AMarHOCTUKN.

e Ce30HHOE epemMs uJjiu muri 38yKo8020 CucHalsia, HeucripasHoCmb

B neBoM 3HakomecTe B NepBbIX MPOLUMBKax BbIBOAMIIOCHL COCTOSIHME Mepeknoyartens, paspe-
LUatoLLLEero Ce30HHbIN NepeBos BpemMeHu no npasunam Poccuiickon denepaummn. «00.» - nepeBoq Bpeme-
HM 3anpelleH, «01.» - nepeBof BpeMeHu paspelleH. Haxatnem NeBon KHOMKM NynbTa MOXHO ObiNo 13-
MEHWTb COCTOSIHWE NepeknoYaTens.

lMocne oTMeHbl Ce30HHOMo NepeBoda BPEMEHN B IEBOM 3HAKOMECTE BbIBOAMTCH HOMEpP 3BYKO-
BOro curHamna (41crno 3ByKOB YBENMYMBAETCS OT MPOLLMBKMN K NPOLUNBKE):

01- HenpepbIBHbIN MUCK,

02- TpeluaHue,

03- ObICTPLIN CBEPYOK,

04- MeaneHHbIN CBEPYOK,

05- 6ykBa «M» a3byku Mopae (- -),

06- 6ykBa «O» a3byku Mopse (- - -),

07- byksa «A» a3bykn Mopse (. -),

08- 3BYyK «eBpO» (NMOCTYKMBaAHUE).

HaxxaTnem neBow KHOMNKW NynbTa TWUM 3BYyKa NepeknoyaTcs no KosnbLy.

B npaBom 3HakomecTte BbiBoautcsa «EE» B cnydyae, ecnu nutneBasi 6atapes 4yacoB paspsau-
nacb unun OTCyTCTBYET (HanpumMep, HET KOHTaKTa).

e BbIXOOHO€ HanpsiXxeHue
Yctpowcteo Y3C obecneunBaeT namepeHne BbIXOQHOrO HaMnpsKeHWUs Ha 3ByKouany4darene, Ko-
Topoe vHauumpyetes B auckpetax ALIM B wectHaguatupudHom Buge (0..3FFh). Ctapwwuin 6anTt BbiBO-
ONTCA B NEBOM 3HAKOMeECTe, Mnajlwuni — B NnpaBoM. [1pyn HyneBon rpOMKOCTM BO3MOXHO HebonbLuoe oT-
puyuaTtenbHoe cmelleHne (cTapwmii 6ant He oTobpaxaetcs). 1 anckpeT AL npumepHo cooTBeTCcTBYET
15 mB. CnyxebHas cTpoka Anst AUarHoCTUKK.

e bBbu1/Hem aemomamuyecKul nepesoo 4Yacos
Ha nHgnkatope «0000», ecnn ¢ MoOMeHTa nocneaHero BBoAa (KOppeKL M) BpeMeHn apTomaTu-
YecKoro nepeBoda YacoB Ha ce30HHOe Bpemsi He Obino. «0001», ecnn ObIN NepeBof Ha NeTHee BPEMS.
«0002», ecnn 6bIn NnepeBoa Ha 3MMHEe BPEMS.

e MeHeOxep ¢palisioe
Ha wHpukatope oTtobpaxaetca «IM-00». MNMpaBas kHoMka nynbTa yBenuyuBaeT Homep ¢harna Ha
efunHuLy, no3eonss nepebupatb no konbuy Ao 99 cannos. JIeBow KHOMKOW MynbTa MOXHO 3anycTuUTb
BbIOpaHHbIA hann Ha ncnonHeHne. ®an Homep 0 3anNyCTUTb HENb3S.
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PaboTa B 3TOM pexume OcyllecTBNAeTCs Tak xe, kak u B KOY-3M, H, C. OTnnyme Tonbko B TOM,
YTO NnaHbl rPOMKOCTK oTobpaxatoTcs cumBonamm «MY», a He «IMM». N HeT HeobxoanMOCTM Nepeknto-
yaTb Kakme-nmbo TymOnepbl Unu nepecTaBnsaTb NEPEMbLIYKM B YCTPONCTBE.

e Py4Hoe ynpaesieHue
Ha nHgukatope otobpaxaetca «PY00». Yctpowncteo Y3C-1(M) He noaaepXuBaeT pyyHoro ynpas-
neHus. CTpoka He Ucrnosb3yeTcs.

(] ,ClucnemqepCKoe ynpaeJsieHue U «3eJsyieHas ynuuya»
Ha nHgukaTtope otobpaxaetcsa «dY 0». YcTtponcteo Y3C-1(M) He nogaepxvBaeT AMCNETYEPCKOro
yrnpaBneHns 1 KoMaHp, «3eneHon ynuubl». CTpoka He UCNofb3yeTcs.

e KoopduHupoeaHHOe ynpaesieHue
Ha wHgukatope oTtobpaxaetca «CY00». Yctponctso Y3C-1(M) He nopoaepxvBaeT KOOPOUHUPO-
BaHHOrO ynpaereHuns u3 ueHtpa. CTpoka He Ucnosb3yeTcsl.
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HasHayeHue cTpok u kHonok nynbTa NA-2 npu paboTte ¢
KOY-3H, C

Pabota nynbta ¢
koHTponnepamun  KOY-3H
MOMHOCTBKD  aHamnornyHa
pabote ¢ KOY-3M, 3a uc-
KMoyeHvemM 3amMepa TOKOB
n HanpshkeHusa cetn. [lo-
CKONMbKYy 3Ta yHKUUS He
nogaepXmBaeTcs, BMECTO
3amepa Bcerga BbIBOAWTCSA
yncno 99, Homep TekyLiero
KaHana He uHguumpyeTcsl.

Pabota nynbta ¢
koHTponnepamn  KOY-3C
OCyLLEeCTBMSIETCS  aHano-
rmyHo KOY-3H 3a wucknio-
YeHMeM VHAMKaLMM HoMe-
pOB HEUCMNpPaBHbIX KAHaNoB
(kogbl aBapui AA, BB, BD,
CC, CD). lNockornbKy Kax-
Obli CUNOBOW BbIXO[, KOH-
Tponnepa obopynoBaH
BCEMW [JaTyMKaMu, BbIBO-
OUTCs He HOMep Hanpae-
NIEeHNsi, @ HOMep CUITOBOrO
BbIxoga KkoHTponnepa (1-
ObiBWwMMA 1 KpacHbIn, 2 —
ObiBWMA 1 XenTbih, 3 —
ObiBWWIA 1 3eneHbIn, ..., 32
— ObIBLWNIA 12 3eneHbIl).
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XypHane asapui U Mpo-
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«Bpemsi aBapuu», «OeHb
aBapumny, «Kog W Hanpas-
neHney.

OcrtanbHble CTPOkU

" NPUHUAMbI paboTbl
@\ OCTalTCA TakUMM XKe, Kak
PepaktmnpoBaHune ana KOy-3.
\upasoro 3HaKomMmecTa

PepaktuposaHue ne- Bbibop cTpoku ans npo-
BOro 3HakomecTta CMOTpa 1 pefakTUpoBaHus

HasHauyeHune cTpok u kHonok nynbTa N-2 npu paboTte ¢
KOY-3M

e Bpewms u kaneHO0apb

Ha vHgukaTope otobpaxaetcsa Hagnmucb «CLOC» (Clock - yachkl). [ins Bxoga B pexvm npocMoT-
pa/pefakTMpoBaHust YacoB W KaneHgaps HeobxoaMMOo HaxaTb NeBylo KHOMKy nmynbTa. MNpu Haxatum Ha
npaBylo NPOU3ONOET TO Xe Ccamoe, HO C aBTOMaTUYECKUM MNEPEXOAOM B PEXUM pefaKTUpOBaHUSA. (UH-
KpemMeHTa rofa). Pexum pefaktupoBaHus OTnvM4aeTcs OT MPocMOTpa TeM, YTO B HEM He MPOMCXOAUT
eXeceKyHAHOro 0OHOBEHMS MHAMKaUMKU. HYackl KOHTponnepa B 9TO BpeMs NPOAOIDKaoT NATK.

HaxaTneM neBomn KHOMKW NokKasaHWs B JIEBOM 3HAaKOMECTE YBENUYMBAIOTCA Ha eanHuLy (MHKpe-
MeHT). Ecnn, yaepxuBas neBylo KHOMKY HaXaToW, HaXxkaTb CPEAHIO, MPOU30NAET yMEHbLUEHNe nokasa-
HWUV Ha eguHWLY (AeKpeMeHT). HaxaTue npaBon KHOMKM NyrnbTa TOYHO Tak ke MognduuupyeTt nokasaHms
B NpaBoM 3HakomecTe. Kak Tonbko Bbl HauUMHaeTe n3amMeHATb NokasaHus B kakon-nnbo cTpoke nyneta, Bbl
OKasblBaeTeCb B peXuMe peakTupoBaHus, Korga uHavkaums He oBHOBMSETCH, XOTH Yackl KOHTponnepa
npoaosKatT NaTn.

Ecnun Bo Bpems pefakTMpoBaHus, Hanpumep, MUHYT, BO3HWKaeT nepexod oT 59 k 0, Yackl He 13-
MEHSTCA. OTO OTHOCUTCSH K MepenonHeHMI0 Nboro peaakTMpyemMoro 3HavyeHus.

YCKOpeHHbI BBOA BpeMeHW/AaTbl OTCYTCTBYET.

HaxaTtnem cpeaHew KHOMKM NynbTa OCYLIECTBMSIETCA BbIOOP CTPOKM MNynbTa. Tekylias CTpoka
No-npexHeMy WMHOUUMPYETCS CBEYEHMEM CBETOAMOAAa Ha CBETOAMOLHOW IMHelke crpasa. lNpu 3ToM
MOCTOSIHHO CBETUTCSI BEPXHWUA CBETOAMOA, YTO SABMSETCA Npu3HakoM npebbiBaHUA B pexvMe NpocMoT-
pa/penakTMpoBaHNs BpEMEHU 1 KaneHgaps.
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Ha wnHaukatope oTobGpaxaeTca Tekywuin rog. Hanpumep, «2005». Ha nuHerike cBeToomMoaoB
crnpaBa CBETUTCSI BEPXHUI CBETOAMOA.
[wnana3oH nameHeHuns roga — ot 2005 go 2050.

e Yucno u mecsy
Ha nHgukatope oTtobpaxaeTcs Tekywee yucno (cneea) n mecsu (cnpaea). Hanpumep, «0808» -
8 aBrycta. CBeTuTCA ABa BEpXHUX cBeToamoaa. [lnanasoH nameHeHus yncna — ot 1 go 28, 29, 30 unu 31
B 3aBMCMMOCTM OT MecsiLia U BUCOKOCHOCTU roga. Mecsy nameHsietcs ot 1 go 12.
Ha atom atane gonyckaeTcs BBOA HEKOPPEKTHOW AaThbl, TakK Kak eLe eCTb BO3MOXHOCTb M3me-
HUTb TeKywun rog. [MpoBepka KOPpEeKTHOCTU BBOAA rofa v Aathl OyAeT BbINOMHEHA elle oauH pas, npu
nonbITKE 3anNncy BpeMeHn/gaTel B KOHTPOEp.

e [JleHb Hedenu
[eHb Hegenu BbIBOAUTCS B MPaBOM 3HakoMecTe, yncnom ot 01 go 07, kak ykazaHo B Tabnuue:
MNoHepenbHUK
BTopHuK
Cpena
YeTBepr
MNatHuua
Cy66oTa
BockpeceHbe
Ha ceBeToanoaHOM nuHenke cnpaBa CBETATCA CBETOAMOAbLI B BEPXHEN 1 TpeTbewn cTpoke. JleBoe
3HAKOMECTO OCTaeTCH NyCcThbiM, NieBas kHornka He paboTaer.

N[O WIN|—~

e Yacbl u MuHymsbi
Ha nHaukaTop BbIBOAATCA Yackl (cneea) n MnHyThI (cnpaBa). Ha cBeTogmMoaHon nuHenke cnpaea
CBETATCHA CBETOAMOAbI B BEPXHEN M YeTBEPTOMN CTpoke. Yackl nameHsatotes ot 0 go 23, muHyThel oT 0 go
59.

e CeKyHObI

BblBOOATCA Ha MHOMKATOP B NpaBOM 3HakoMecTe. Ha cBETOAMOAHOW NuHeNnke crnpasa CBETATCS
CBeToAMOoAbl B BEPXHEN N NATOW CTpoKe. Ecnn nynbT HaxoauTcsa B pexumMe NpocMoTpa BpeMeHu, Moka-
3aHUS MHOMKATOPa U3MEHSIOTCA B COOTBETCTBUM C TeKyLLMM BpeMeHeM. Ecnn Bbl HaxognTech B pexume
peLaKkTUpOBaHWUs, Ha MHAMKATOpe OCTaeTcs nocnegHee CuMTaHHOe 3HadeHwe. Minu nocnegHee BBefe-
Hoe.

JleBoe 3HaKOMeCTO MycToe, HO HaXkaTueM NeBOW KHOMKM MyrbTa OCYLUECTBASAETCS KOppeKums no
curHanam TOYHOro BpemeHun. Ecnn Tekyuiee 3HayeHme cekyHa 6onblie 40, NnponcxoanT MHKPEMEHT Ya-
coB (ecnu TpebyeTcs, TO U OHSA Hegenu, yicna, Mecaua u 1.4.) B npotuBHOM crnyyae cekyHAbl NpoOCTO
obHyngaoTCS.

[ns 6onee TOYHOW KOpPPEKLMN PEKOMEHAYETCA KHOMKY HaxaTb BO BPeMS NepBoro — NSToro cur-
Hana To4YHoro BpemeHu (Ha ungukatope « 01») u OTIYCTUTb ¢ Hayanom LwecToro curHana. dTo cBS-
3aHO ¢ opraHm3aunen obmeHa gaHHbIMU NynbTa U KOHTponnepa.

e Beod HOg020 8peMeHU

Ha uHgukaTop BbiBOgMTCS «Ent.», Ha cBeTOAMOOHOW NNHEWNKE CnpaBa CBETATCHA CBeToaMOAbl B
BEpPXHEWN W WeCcTon CTpoke. HaxaTtuem npaBoy KHOMKWM MynbTa OTpedakTMpOBaHHOE Bpems/a4aTy MOXHO
3anuncaTb B KOHTpornep.

lMepen 3anucbio BLIMOMHAETCH NPOBEpPKa KOPPEKTHOCTM BBOAA AaThbl U rofda Ha npeameT BUCO-
kocHocTu. Ecnu gata BBedeHa HenpaBuUNbHO, Ha 3kpaHe nosABuTcsa Haanuce «Err», a 3atem 6yaet BbI-
NONHEH Mepexof Ha CTPOKY «4YUCHO U MecsiL», B KOTOPOW Bbl YBUOUTE OTKOPPEKTUPOBAHHOE 3HaYeHue.
Ecnu Bce BepHO, Hago 6yaeT NOBTOPUTL BBOA BPEMEHM.

e BbiIx00 u3 pexuma «epeMsi U KasieHOapb»

Ha uHgukaTop BbiBOaUTCS «Ehit», Ha cBeTOAMOOHON NWHENKE cnpaBa CBETATCHA CBETOAMOAb! B
BEPXHEN U ceobMOW CTpoke. HaxxaTuem npaBov UNKN NIEBOW KHOMKU MOXHO BbIATW U3 peXuma npocMoT-
pa/penaktvpoBaHus BpemeHu/gaThl. [ynbT BbIBEAET HOMEpP TeKkyLen Bepcun u Bbl okaxeTech B npeabl-
aywem MeHto. Ha nigmkatope 6yaet «CLOC».

o [InaH
Ha nHgukaTope Bbl yBuanTe «PLAN». 3Ta cTpoka 3apesepBupoBaHa Anst AanbHenLwero ncnorsb-
30BaHuS.
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S — OCMBbICIIEHHbIV BMA W JOf-
XeH 3aropetbCs BepxXHWi
ceeTtoamon (ctpoka «Teky-
Lee Bpemsi»). ATO o3Hauva-

Koa aBapum n
HanpaBreHue

Voo: PEXUM 00V Bpews v Homep Teky- | €T, 4TO NynbT onpepenwn
wieit asb TN MOAKIIOYEHHOrO
YCTPOWCTBA M TOTOB K pa-
Gorte.
HaxaTtnem  cpegp-
Hell KHomku nynbTa «Pe-
— PepnaxTupoaHue KUM» MOXHO nepeGopom
\upaaoro 3HaKomecTa no kombly BbibpaTe oaHy
n3  8-Mu CTPOK nynbTa

(cBepxy BHU3).
MyneT MHouMumpyeT
«AAAA» npu ownbke cBA3M

PepaktuposaHve ne- Bbi6op cTpoku Ans npo- C KoHTpornepom, «BBBB» -
BOrO 3HaKomMecTa CMOTpa 1 peJakTupoBaHus MpW OLINOKE KOHTPOSbHOW
CyMMbl BO Bpemsi o6MeHa.

HasHaueHune cTpok u kHonok nynbTa N-2 npu paboTte ¢ Ecnn owmbka BO3HMKaET
KOY-3 KpaTKOBPEMEHHO,  BO3MO-

XeH BbiIBOO TOJIbKO MOJ10-
BUHbI COOOLLEHUS (2 CMMBOJ1a B IEBOM UIX NpaBoOM 3HaKOMeCTe).

HasHaueHune CTPOK nyrbTa

o TeKkywee spems
OTobpaxatloTcs TekyLme Yacbl U MUHYTbI KOHTposiepa B 24-x YacoBoM chopmaTte. Haxatmem Ha
NEeBYI KHOMKY YBEMNMYMBAIOTCH Yacbl, HAXXATUEM Ha MPaBY — MUHYTbI TEKYLLIEro BPEMEHWN KOHTpornsepa.
Mpu nepexoge MuHyT ¢ 59 Ha 00 npoucxoauT yBenuyeHne vacos Ha 1. Mpu nepexoge yacos ¢ 23 Ha 00
NpPoOnNCXoauT yBenuyeHne Ha 1 gHA Hegenuv (cMm. ganee). AnutensHoe yaep)XaHne KHOMKU B HaXXaToOM CO-
CTOSHUM Ang cTaHgapTHbIX npowwuBok KOAY-3 He npuBoauT K YCKOPEHHOMY BBOAY BpeMEHW. B psge
cneusepcuir KOY-3 B 3TOM criydyae NpoMcxXoauT yBenmyeHne nokasaHum Ha 3.

e [leHb Hedenu
B npaBom 3HakoMecTe MHAMLMPYETCH Tekylnin aeHb Hegenu ot 0 o 6 (neBoe 3HakoMecTo ny-
CToe). Haxatuem npaBoﬁ KHOMKM OH yBENN4YMBaEeTCA Ha eanHuLy. q)yHKLI,MI/I YCKOPEHHOIro BBO4a HerT. |_|pl/l
nepexoge c 6 Ha 0 HUKaKUX U3MEHEHUN He nponcxogunT. CooTBeTcTBME Ymucna Ha nHanKaTope AHAM He-
aenu crneaymouee:

1 .
Crenyer UMeTh B BUJLY, YTO 3aKa3 JONOJHUTENbHBIX (QyHKIMA K[V -3 MoxeT noBieub UCKITIOYEeHHE HEKOTOPBIX
JIPYTHX.
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BockpeceHbe

o TexHomoau4yeckul pexum
Ha nngukaTtope BbicBeunBaetcs «00 00». Bxog B TEXHONOMMYECKNIA PEXXMM BO3MOXEH TOSLKO TO-
roa, korga Tymbriep XXenTtoro MUraHus HaxoauTcsl B nonoxeHun «Bkny». Crnegyet oTMeTUTb, YTO M3-3a
HecTaHOapTHOro ANns BoauTENen NoBeAeHUs1 KOHTPOJiepa He PEKOMEHAYETCS BKITOYATh 3TOT PEXUM Ha
nepekpecTtke. Takke B TEXHONMOMMYECKOM pexume OTKIHOYAEeTCsl MPOBEpPKa KONMYecTBa 3alUTHbLIX OT-
KntoveHun. To ecTb nocne oTpaboTKM aBapuUNHOWM cUTyaLmmn KOHTPOnnep Bo3BpallaeTtcs B paboTy. Haxa-
TVEM NeBOW KHOMK1 nepebopom no KonbLly B NEBOM 3HaKoMecTe MyrnbTa BbibupaeTca HoMep TEXHONOru-

YEeCKOro pexunma.

BbIxoa U3 TEXHONOMMYECKOro peXnma BbINOMHAETCS N0 OOHOMY U3 COBbITUIA:
- BbIKMOYEHNe Tymbrepa XenToro MuraHus,

- OTKNIYeHMe nynbTa ANarHoCTUKM OT pasbema,

- BBOA B NneBoMm 3HakomecTte 4ucna 00.

TexHonornyeckune pexumel KOY-3 (4Mcrno B N€BOM 3HaKOMeCTe nynbTa):

R/
0.0

R/
0.0

R/
0.0

00 — BbIXOA4 M3 TEXHONOMMYECKOro pexmma

01 — Pexxum nporoHa B peanbHOM BpeMeHu / py4Horo Beoga ¢asbl (C KOHTpOnAmu).

Cpasy nocne Bxoa B peXUM KOHTPOSEpP Yepes3 «BCE KpacHbIe» yXxoauT B paboTy B

COOTBETCTBMM C TEKYLLMM BPEMEHEM, BbICTABMEHHbIM PaHee, U ONPOCOM AaTYMKOB

KpacHbIX/3eneHblX, yKa3aHHbIX B OpraHmM3auumn nepekpectka. B npaBom 3HakomecTte

BbIBOOUTCS HOMEP MepBON HaaeHHOM dhasbl, HE3aBUCUMO OT TEKYLLEro COCTOSHUSA

(0BblvHO «01»). HaxxaTmem npaBow KHOMKW MynbTa MOXHO nepebopom Mo KombLy

BbIOpaTh MHTEpecyoLyo ¢asdy 13 UMELLUXCS B KOHKPETHOM opraHmsaumm (1-12 —

pabouve dasbl, 14 — xentoe muraHue, 15 — oTKMOYEHHOE cocTosAHMe). BeibpaTb

npoMTakT (13) Henb3s. [na noaTBEPXXAEHWS BBOOA Hafdo HaXaTb CPELHIO KHOMKY

«Pexumy». C aToro MomeHTa [0 BbIXxoda U3 TexHorornyeckoro pexuma «01» KoH-

Tponnep nepexoamT B peXunM py4yHoOro BeBoga dasbl (aHanornyHo pabote ¢ BIY —

BbIHOCHBIM MyNbTOM ynpaBneHusl). To ecTb KoHTpornnep OyaeT HaxoouTbCcs B Bbl-

OpaHHONM dhase Jo Tex nop, Noka He OyadeT BBeaeHa cneaytowas. MNepexoq ¢ dasbl

Ha cpasy ctaHgapTHbIMK NpowmBkamu KOY-3 oTpabaTtbiBaeTca 6e3 nponycka ¢as, ¢

cobntogeHnemM MMHUMaNbHOrO BpeMeHU hasbl U BCEMU NPOMTaKTaMu.

02 — Pexxum noovepeaHoro BknoYeHns BbixogoB KOY-3 6e3 onpoca AaT4nMKoOB Toka U

HanpsxeHus (6e3 KOHTponen No KPacHbIM U 3eMEHbIM).

B npaBom 3HakomecTe BbiBOauTCH «01» M KOHTpoONnep BKMOYaeT NepBbli KpaCHbIV
BbIXOA (OCTanbHble MorawleHbl). HaxaTnem Ha npaByk KHOMKY MNynbTa MOXHO MO
KOmbLly nepeknoyaTh BbIXOAbl KOHTponnepa. Liudpe 1 B npaBomM 3HaKOMecTe COOT-
BeTCTBYeT 1kpacHbIn, undpe 2 — 1 xenTbin, 3 — 1 3eneHbln, 4 — 2 kpacHbIM U T. 4. 0 —
BCe BbIX0Ab! BblkMtoyeHbl. [Ang KAY-3.1 makcumanbHoe 4yncrno Bbixogos 16 (cooTBeT-
cTByeT 6-omy 3eneHomy), KOY-3.2 — 24 (8 seneHbiin), KOY-3.3 — 32 (12 3eneHbIn).

B aTOM pexvme MHTepec NpeacTaBnsieT cTpoka «3amMep TOKOB», B KOTOPYH MOXHO
nonacTb, He BbIXOAS U3 TEKYLLEro pexuma HaxaTuem cpefHen KHomku nynbTa «Pe-
Xunm». B npaBom 3HakomecTe MOXHO OyaeT yBuaeTb pe3ynbTaT 3aMepa Toka B TEKy-
LLeM KaHare.

03 — Pexxnm nooyepeaHoro BkntodeHusa sbixogoB KIOY-3 ¢ onpocomM Bcex OaTyYMKOB

TOKa M HanpshXeHust (C KOHTPOMSIMU MO KPACHBbIM U 3eMNeHbIM), HE3aBUCUMO OT TEKy-

LLen opraHu3aLmm nepekpecTka.

MonHocTblo aHanormyeH pexmmy «02», TONbKO BbIMNOSHAETCA OMpPOC BCEX OATYMKOB
obpaTtHon cBsa3n. Mpu cpabaTbiBaHWM Kakoro-nnmbo gaTtynka Ko aBapuv MOXHO Mo-
CMOTPETb B CTPOKE «KOL aBapuv W HanpasrieHWe» (CTpoka BbIOMpaeTcs HaxaTUeMm
cpenHen KHomku «Pexumy). Takke cnegyet OTMETUTb, YTO B TEXHONIOrMYECKOM pe-
XMMe OTKMoYaeTCsi NpoBepka KONMMYEeCTBa 3alUTHBLIX OTKMoYeHui. To ecTb nocne
0TpaboTKM aBapMNHOM CMTyauun KOHTpOIep Bo3BpalLaeTcsa B pabory.

04 - Pexvm nporoHa B peanbHOM BpemeHu / py4Horo BBoga dasbl (6e3 koHTponewn).

MonHocTblo aHanornyeH pexmmy «01», TONbKO He BBIMOSTHAETCS ONPOC BCEX AaT4u-
KOB TOKa. PekomeHOyeTcs AN MpoBEPKM MPaBUIbHOCTU OpraHvM3auuun nepekpectka
Ha PEMOHTHOM CTEHAE.



[opaboTtaHHble koHTponnepsbl KOY-1M pexum 4 He noanepKMBaloT.

e 3amep mokos

B neBom 3HakomecTe BbIBOAMTCS HOMb B TEXHONOTMYECKOM pexunme paboTbl Mnu yCroOBHbIN HO-
Mep U3MepsieMoro kaHana npu pabote anroputMa noucka N3MeHUBLLENCS Harpy3ku. MNMpakTuyeckon ueH-
HOCTM A4S NOMb30BaTeNs HOMep KaHarna, B KOTOPOM MPOXOAWUT 3amep ToKa, He NpeacTaBnserT.

B npaBom 3HakoMecTe B YCMOBHbIX eAUHMLIAX BbIBOAMTCS NMOO TEKYLLUIN TOK B TEXHONOMMYECKOM
pexume, nNMbO ero HopMMpoBaHHOE 3HauyeHue B paboyvem pexume. VIHTepec npeactaBnsieT 3HadeHue
TOKa B TexHonornyeckom pexumme. Ecnu nepeknoyatens SA1.X KOHTpoOnnepa HaxoauTCs B MOMOXEHUN
«namnbly» (3amkHyT, "ON”), uncno 99 npumepHo cootseTcTBYeT TOKy 1,8A. lNMpun Bonbwem Toke nHGOP-
Maumsa Ha uHaukatope okpyrnsietca o 99. Ecnu nepekntoyatens SA1.x HAX0OUTCSA B MOMOXEHUN «CBe-
Toamoabl» (pa3omkHyT, «OFF»), uncrno 99 npumepHo cootBeTcTBYET TOKY 0,5 A. lNMpyn 6Gonbluem Toke UH-
dopmauusa Ha nHgmkatope okpyrnsetcs o 99.

[opaboTtaHHble koHTponnepbl KOY-1, KOY-1m He nogaepXnBaroT 3aMep TOKOB.

Mepen 3anyckom npouenypbl kKanubpoBku KOY-3 noa Tekyllyo Harpysky HeobxoamMmo nepese-
CTW KOHTpOMnnep B pabouni pexunm (Tak Kak B HEM BKIOYAKOTCA BCE BbIXOAbl, KOTOPbIE HAAO0 KOHTPOMM-
poBaTtb). [ns 3anycka kannbpoBkM HEOOXOAMMO HaXaTb MPaBYK KHOMKY MyrbTa A0 NOSBIEHWS B Mpa-
BOM 3HakomMmecTe Hagnucu «d0x». Mpoueaypa aBTomaTnyeckon KannbpoBku 3anylieHa. Yepes HeCKomnbKo
MUHYT (3aBMCUT OT OpraHu3aumu nepekpecTka) oHa 3aBepLumTca cama, 6e3 yyactua onepartopa. O6 ee
OKOHYaHUKN rOBOPUT McYe3dHoBeHue Haanuen «d0». Ecnm nporpammHoe oGecnedeHne KOHTponnepa He
noggepxueaeT kannbposku, Hagnucu «d0» Bbl He yBuauTe. Bo Bpems npoueaypbl kannbpoBkm MHGOP-
Mauusi 0 TeKylewn Harpyske 3anucbiBaetcsa Bo Flash-namsaTtb koHTponnepa. ockonbky BO3MOXHO WC-
nonb3oBaHue Mukpocxem Flash-namsatn pasHbix npoussogutenen, npu kanubposke KOY-3 obpatute,
nokanymncTa, BHUMaHue Ha MapKUpOBKY MUKPOCXEMbI, MOCKOSIbKY OT 3TOr0 3aBMCUT MOSIOXKEHUE SKamne-
pa XP1 koHTponnepa, Kak 3To ykasaHo B Tabnuue. Ana KOY-3M nonoxeHvne mxkamnepa 6e3pasnunyHo.

Tun MMKpOCXeMmbl Mepembiyka XP1

He yctaHaBnuBaetcs
AIMEL

— ATMEL 24C16  (Atmel)

YcTtaHaBnmBaeTcs
Q 24L.C16 — I/P (Microchip)

YcTtaHaBnmBaeTcs

Yl CHN 24C16 (ST Microelectronics)
Ona koHTponnepa KOY-3M nonoxeHue pkamnepa XP1 6e3pasnunyHo.

e Bpems asapuu

Ha nHaukaTope oToBpakaloTCs Yackl U MAHYTbI aBapuM B 24-x 4acoBoM (opmate’,

Mpn OTCYTCTBMU HEMCNPaBHOCTM Ha WMHAMKATOP HUYEro He BbIBOAUTCH. Ecnn cyeTumk monbITok
BOCCTAHOBMEHUS HE McYepnaH, Npy yaa4yHoW NomnbITKe nepesanycka KoHTponnepa uHdopmMaums o Bpe-
MEHW aBapuu yganseTcsa ¢ uHgukatopa. Ecnu uwHgukaums npucytctByeT 6onee 10 cekyHa (Ans cTaH-
AapTHbIX npowunBok KAY-3), 3T0 roBopuT O TOM, YTO NOMbITKM BOCCTAHOBMNEHUS ncyepnaHbl. [Nepesanyck
KOHTpOMepa BO3MOXEH TOSbKO Yepes BbIKMIOYEHNE NMUTaHUS.

o [leHb agapuu

B npaBoe 3HakomecTo MHAMKaTopa BbIBOAUTCA AeHb Hedenw (0-6), KorAa Bo3HMKNA Heucnpas-
HocTb?. Mpw OTCYTCTBUM HEWUCNPaBHOCTU MHAMKATOP NycTon. MoBedeHue MHAMKaUMK OHS aBapuu rpu
nepesaryckax KOHTponnepa aHanormyHo nHavKaumm spemeHmn asapuun. CooTBETCTBME YNCNaA HA UHAMKA-
TOpe OHAM Hedenu Takoe Xe, Kak U Npu BBoAe AHA Hedenw.

B nesom 3HakomecTe nepen TOYKOW B LUeCTHAgUATUPUYHOM BUAE BbLIBOOUTCH HOMEpP 3anucu
XypHana asapui. 1o ymonyaHuio oH 0, BLIBOAUTCS TEKyLLee COCTOSIHNE KOHTponnepa. HaxaTtnem nesom
KHOMKM NynbTa MOXHO yBENMYMBaTb HOMEP 3anucu xypHana aBapui (no konbLy). MNpu 3TOM B CTpoOKax
«Bpems aBapuuy, «AeHb aBapuu», «Kog W HanpaerneHue aBapuuy OydeT BbIBOAMTCA MHGOpMauusa un3
XypHana. MNpuyem, B CTpoke «AeHb aBapun» OyaeT ykasbiBaTbCsl HE OeHb Hefenu, a garta.

Yem Gonblue HOMeEp 3anvcuy, Tem paHbLue npousowna aBapusd. O6bem xxypHana 3aBUCUT OT KOH-
Tponnepa, KOY-3M obbluHO cogepxuT 192 3anucu. MNMocne 3anofiHeHUs XXypHana HoBble cobbITUA nepe-

* INs KOPPEKTHO paboThbl NpeABapUTENbHO AOMKHO GbITh NPABUIBHO BLICTABIIEHO TeKyLLee BPEMS KOH-
Tponnepa.
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TUpalT camble cTapble. Ecnv Bo Bpemsi NpocMoTpa XypHana npouCXOA4uT aBapusi, HOMep Tekyllel 3a-
nMcu aBTOMaTUYeckn cbpacbiBaeTcs B HOMb M MNynbT MHAULMPYET TEKyllee COCTOSIHME KOHTponnepa.
Ob6paTnTe BHMMaHue: bykBa F npu npocMoTpe wecTHaauaTUPUYHbIX UMGP Ha MHOMKATOpe 3aMeHseTcs
npobenom.

o Ko0 u HanpasneHue asapuu
B neBom 3HakomecTe BbIBOOUTCA KOO HewucnpaBHOCTU, a B MNMpaBOM — HOMEp HeucnpaBHOIo
HanpaBneHuna nnn KoHTponnepa (B Ccny4yae KaCckagHoro BKJ'II-OLIeHI/IH), €CIn 3TO BO3MOXXHO onpeaennTb.

Koa owimnbkun MpnynHa

88 YY MoBpexaeHne nHopmMaumm o nepekpecTke B Mukpocxeme Flash — namsartn.

2 YY OTKa3 CTOPOXXEBOro Tanmepa.

AAYY KopoTkoe 3ambikaHve unv neperpyska BbIXOAHbIX Lienemn.

AB Z2Z Neperpyska Bbixoga (Tok 6onee 2,5 A)

BB XX KoHpnukT 3eneHbix. HecaHKUMOHNPOBaAHHOE NOSIBNEHNE HanpshXXeHnst Ha 3ene-
HbIX laMmnax.

BD XX OTka3 garyuka 3eneHbix. OTCYTCTBME HANPSHKEHNSI HA BKITIOYEHHOM BbIXOAE.

CC XX [MeperopaHue kpacHbIX. OBPbIB KPACHbLIX KOHTPONMPYEMbIX Namn.

CD’ XX OTka3 gartyuka kpacHblix. [MpoTekaHne Toka B BbIKMIOYEHHOM KaHare.

DD YY C6ow cBsI3M KackaanpyemblX KOHTPOINEPOB.

EE YY C6or no nutaHuto. lNepexop B aHeprocbeperatoLmin pexum. (MNpu oTcyTcTBUM
CETU 3TOT Ko OWMOKN MOXHO YBUAETL TOMbLKO Nocrne nepesoga Tymbnepa
«>KM» B nonoxeHune «BKI», Mpu 3TOM ANs Bblbopa TpebyemMon CTpoku nynbTa
OVWarHOCTUKWU cnegyeTt KpaTKOBPEMEHHO HaXMMaTb Ha KHOMKY «Pexumy.)

XX — Homep Hanpaenenus (01...06 gna KOY-3.1, 01...08 ana KOoY-3.2, 01...12 ana KOY-3.3).
YY — Homep koHTponnepa B crnyyae kackagupoBaHuus (1 — Begywimi, 2 - BeAoMbIR).
ZZ — Homep cmnoBoro Bbixoda (1 - « 1Kk» unm « 1kH», 2 - « 1k, 3 - «13n», 4 - «2KK» UNn «2KH» 1 T. 4.).
B cnyyae nepesanycka KoHTponnepa vHAMKauus koga M HanpasrfieHust aBapuu cHumaeTcs. Bece

NPOVCXOAMT TaK Xe, Kak 1 Ans BpeMEHU 1 OHSA aBapum.

[opaboTtaHHble koHTponnepbl KOY-1, KOY-1m He nogaepxusatoT kogsl CD, BD, DD.

He Bce Bepcuun nporpammHoro obecnedenns KOY-3 nogaoepxueatot kogsl AB, CD, DD.

Kogbl AB ZZ, BC KK noagagepxwuBatotca KOY-3M nnn KIY-3 V7.xx.

B HekoTopbIx Bepcusix nocre koga AA cnegyeT HOMep Kagpa, B KOTOPOM MPOU3OLLIIO KOPOTKOe
3amblkaHue (B Hex-Buae). MNocne ymHoxeHusa Ha 0,5 Mc nonyyaeTcs BpemMs ¢ Hadana nepuoga ceTu.

Kpome onncaHHbIX Bbille KOAOB OWWNOKN B XypHane MoryT OblTb cneayowme MHGo-coobLueHns
(ana KOY-3M):

Ko ownbku MpnymHa
77 XonoaHbin ctapT. lNonHasa nHMumanuaaums nocne BKNIYEHUA NUTaHNA UNu pe-
crapra.
FO BbinonHeH nepesos BpeMeHN.
F1 TekyLiee Bpems.
F2 BbinonHeH Bxo4 B pexuvM nporpammaTtopa. Beixog yepes xonogHbin ctapt (77)

e Bpewms u Homep meKyuwel asbl

B nesom 3HakomecTe BbIBOAMTCSH Bpems paboTbl KOHTponnepa B Tekywen dase. Bpema nHaun-
umupyetcst B cekyHgax, oT 1 go 99. B gmanasoxe 100...255 cekyHn Ha nHAavkatop O6ygeT BbIBOOUTLCA
yncno «99». 3atem HavHeTcs oTcyeT ¢ 1 (paHblue, B Bepcuax pd3_x oH HadmHanca ¢ 0). Bpemsa cnox-
HOro NPOMTaKTa oToOpaXkaeTcs No OTAENbHBIM TaKTaM, OTCHET B KaXXAOM TaKTe C eAUHULbI.

B npaBom 3HakoMecTe BbIBOAUTCHA YCIOBHbIA HOMEP Tekyllen dasbl, KOTOPbIN UMeeT 3HayYeHune
ot 1 oo 15: 1...12 — Homep cha3bl B COOTBETCTBMM C Ballen koHurypaumen nepekpectka; 13 — npom-
TakT; 14 — xentoe muraHue; 15 — OTKIIOYEHHOE COCTOSIHUE.

3 insa cneuBepcwii nporpaMmHoro obecneveHns KOY-3.
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HasHaueHne gononHuTenbHbIX CTPOK NynbTa

[ononHuTenbHble CTPOKX BbI3bIBAKOTCHA NOCNe CTPOKM «Bpems n Homep Tekywen dasbi». Nepe-
MeLLIEHNE MO HUM Takoe Xe, KaK U No CTaHAapTHbIM CTPOKaM — MO KOfblLy, HaXaTuem cpedHemn KHOMKU
nyneTa. lNocne nocrnegHewn OONOMHUTENBHOW CTPOKM criegyeT cTpoka «Tekyuwlee Bpemsi». [pu pabote ¢
AONONHUTENBHBIMU CTPOKaMy CBeTOAMOoAbl crpaBa racHyT. [Mpu paboTe KoHTponnepa B TexHorornye-
CKOM pEeXMMe MEHSIETCS BXO[ B PEeXMM MNpOCMOTpa AOMOMHUTENbHLIX MapaMeTpoB: Hado HaxaTb U
yAEepXKNBaTb HaXXaTon CPEeaHIOK KHOMKY NynbTa B CTPoke «Bpemsi u Homep Tekyllen dasbi». Torga byoet
Bbl3BaHa BTOpas AOMOMHUTENbHas CTpoka (pannoBbli MEHEKEP HEOOCTYMNEH).

e [1- ¢patinossiti MeHedxep

Ha vHgukaTop BbiBoauTcs «IM1-00». 3710 cTrapToBas no3vuud, 00 cnpaBa — HOMeEp OTCYTCTBYIOLLETO
danna. CaenaHo co3HaTernbHO, YTOObI Cry4anHO He 3anyCTUTb Ha WCMONHEHWE MepBbld 3anuCaHHbIN
Gann.

B aTtom pexume neBas KHomka nyrnbTa 3anyckaeT BblOpaHHbI hain Ha ucnonHeHue. lNpaBas
KHOMKa yBenuumMBaeT HOMep dhanna Ha eauHuLy, no3sonsasa nepebupaTb no konbuy Ao 99 dannos. Kak
yXXe ckasaHo, hann Homep 0 3anyCTUTb Henb3as.

B naHHOM BEpCcUKM NPOLUMBKM pacrno3HalTCs YeTbipe Tuna gannos:

- nepemeliaeMble nporpammbl .kts — Ha nHagukaTope crnesa BbicBeumBaeTcst Tvn «MPy»;

- opraHusaumm nepekpectkoB .k0, .k1 — Ha nHgunkaTope cnesa BbicBeumBaeTcs Tun «MMy;

- nnaHbl rpoMkocTn .u0 — Ha nHaukaTope creBa BoicBevmBaeTcs Tnn «MY»;

- HenoppepXvBaemble hannbl — TakMe MPOCTO MPOMYCKaKTCA NPW HaXKaTuu NpaBoOW KHOMKK
nynbTa (HOMep Tekylwero gavina MeHSeTCs CKaykoM), a ecrnm Takoe HEBO3MOXHO, Ha MHAW-
KaTope cneBa BbicBeumBaeTcs «[1-». 3anycTuTb Takme channbl Ha BbIMNONTHEHWE HENMb3S.

3anyck nporpamMmmbl NO3BONSIET NErko BBOAUTb HOBble (DYHKLUUK B NynbT. HanpumMep, aTo MOXeT
6bITb Nporpamma ans paboTbl ¢ HOBbLIM 060pyAOBaHMEM, HYTO MO3BOSMSIET UCMOMbL30BaATb OAWH U TOT Xe
nynbT Ans 06CNyXMBaHNSA HECKOIbKUX TUMOB YCTPOWCTB.

YT0 genatb nocrie 3anycka NnporpamMmbl, NMPUBEAEHO B ONUCaHUM Ha NoAarpyxaembiini Mogynb. Bbl-
XO[, U3 HEro Bceraa BbIMONHSETCsl Yepe3 nepesanyck nynbTa.

lpoepammuposaHue opzaHu3ayuu rnepeKpecmka - [OOBOMbHO OTBETCTBEHHAsd onepauus.
lMpenBaputensHO HeobxoAMMO OCBOUTL MPOrPaMMMPOBaHME KOHTpOMMepa ¢ nomowbio kabens B ycno-
BusX nabopatopum (n.12.6 TexHnyeckoro onmcaHuns koHtponnepa KAY-3).

Mbl coBeTyem Bam npu Bblesge Ha nepekpecTtok umeTb 3anacHyo mukpocxemy Flash-namsaTn,
AxXamnep (nepemMblyky), a Takke 3arpyxaTb B MynbT MMHUMYM [BE OpraHu3aummn nepekpectka — Ctapyto u
HOBYI0, 4TOBbl Bbl cmMoOrnn Ha o6bekTe BbINOMHUTBL OTKaT Hasad. HekoTopble BepcuMM NPOrpamMMHOro
obecneyeHua KOY-3 He nogaepxuBatoT nporpamMMmmnpoBaHune nynstom MNA-2.

Mepen Hayanom NporpaMMmMpoBaHMs KOHTPOMep AOSMKEH OblTb MOATOTOBIIEH K HEMY:

- KoppekTHo, yepes xentoe muraHue, BbikMyMTe KoHTponnep (Tymbnep «XXM» octancs B
MOMNOXEHUU «BKIM».).

- [ocTaHbTe 3NEKTPOHHbIV BNOK M3 MOHTaXXHOWM NaHenu n yctaHoBuTe mkamnep XP1, ecnu oH
He yCTaHOBIeH (Ha nnaTte HaxoauTca Bbilwe npoueccopa D5). Bce 6nokm KOY-3 komnnekTy-
l0TCS Mpxamnepamu, oH HageT XoTs 6bl Ha OAWH BbIBOA.

- YcTaHOBMTE 3NEKTPOHHbLIV BMOK B MOHTaXHYIO MaHenNb U BKIIOYMTE NUTaHME KOHTpornepa.

- TNopgkniounTe nynbT gnarHocTukm MNO-2.

CrapT nporpaMMMpoBaHusi CONPOBOXAAETCA CMEeHON MHAMKauMn B neBoM 3HakomecTte ¢ «IMM» Ha
« M». Cnpaea BbiBOAMTCA UHOPMaLMs 0 Kodax owmnbok. MNMporpaMMypoBaHue opraHn3auum BbIMOMHAET-
Cs NO aTanam:

¢ YcTaHoBMeHWe CBS3U C NporpaMmmMuMpyemMbiM KOHTPOMnepoM (06blMHO He Gonee 1 cekyHAbl).
Mpn oTcyTcTBMM CBA3N BbiIBOAUTCA « Mno» (no - HeT). Heobxogumo ybeantbca B MCNPaBHOCTH
KOHTpoOMnnepa n ka4ecTBe KOHTaKTa B pa3beMe nynbTa.

¢ [lpoBepka nonoxeHust Tymbnepa «KM» Ha MOHTaXXHOW MaHenu KoHTponrepa (06blMHO He
bonee 2 cekyHp). OH JOMMKEH ObITb B MOJNIOXEHUN «BKI». B NpOTMBHOM crnyvae Ha MHAMKAToOp
BbiBoautcs « MYb» (Yb — Yellow blinking, >xentoe muranue). [lo koHUa nporpaMMmnpoBaHng aTa
npoBepka OyaeT BbINOMHATLCS B POHOBOM pEXMME.

¢ [lpoBepka Hanuums pxkamnepa (nepembiykn) XP1 Ha anekTtpoHHom 6noke KIY-3.x, paspeLua-
owero 3anunck dnaw-namaTtn. [1o KoHua nporpaMMmMpoBaHUS BbIMOMHAETCA B (OOHOBOM peXu-
mMe. Ecnu He yaaeTca BbINONMHUTL 3anucb, Ha nHavkaTop BeiBogutcsa « MJP» (JP — Jamper, ne-

* He Bce Bepcuu mporpamMmHoro obecniedenus KV -3 noaiepxusaior GOHOBbII OPOC COCTOAHMS TyMbiIepa
«KM>» BO BpeMsl TpOrpaMMHUPOBAHUSL.
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pemMblyka). Hago yctaHoBUTE mkamnep, OH AOoMmkeH obecneunBaTb HAOEXHbIN 3MEKTPUYECKUN
KOHTaKT. BO3MOXHO, 3TO AeeKT MUKPOCXeMbI GOSIaLL-NaMATN KOHTpoepa.

¢ [lporpammupoBaHue. B kpaiHeM npaBOM 3HaKOMeCTe [OfhkHa MuraTb TOYKa — MNpoLece
Havancs. MuraHve MoxeT ObiTb HEPUTMUYHBIM, 3TO HOpManbHO. Ecrnn Tovka NOCTOSIHHO CBe-
TUTCHA WX norawleHa, NpoLecc NpuocTaHoBneH. Bo3amoxHO, nponano OCHOBHOE MUTaHUE KOH-
Tponnepa. Npn oTcyTcTBUM OLLIMBOK Ha MHAMKATOPE TOMbKO « M .».

Bpems nporpaMMupoBaHunsi 3aBUCUT OT pa3Mepa NpOoLMBKW (TOT pasmep, YTO BbIBOAWTCS B
nporpamme pd2FM) n konuyectBa owmnbok. B cpegHem, npu OTCYTCTBMM OLIMBOK, CKOPOCTb
nporpammupoBanusa 110 6anTt B cekyHay. Tunoeas npoiwmeka — 400...500 6awnt (3...5 cekyHn),
MakcuMarnbHas, koTopast MOXeT ObiTb, 2048 6anT (18 cekyHn).

¢ Bepudumkaumsa (noBTopHasa npoBepka 3anucu). Ha nHamnkaTtop Beisogutcs «CIM ». B kpanHem

NpaBoOM 3HaKOMeCTe AOIPKHA Muratb Touyka. Ecnm Toyka NnOCTOsSIHHO CBETUTCH MW MOTYLIEHa,
npouecc NpMoCcTaHoBIEH. BO3aMOXHO, nponano oCHOBHOE NUTaHWe KOHTponnepa.

lMpoBepka naet oo nepson owmnbkn. Ecnn owmbok HeT, Ha 1 cekyHOy Ha MHAMKATOP BbIBOAWUT-
ca «CIMdA» (dA — ga, nonoxnTtenbHbIN pesynbTaT), nHade «ClMno»(no — HeT, oTpuuaTenbHbIN
pe3ynbTar). [locne yero mbl okasbiBaemcsi B ctaptoBon nosuuun «M-00» meHegxepa caiinos,
a KOHTponnep AOMKEH nepentn B pabounii pexum (kentoe muraHue). Nepexon MOXeT conpo-
BOXAATbCS LLENYKOM pere Ha MOHTaXXHOW NaHenu — 3T0 HOpMarkbHO.

Bpemsa Bepudmkaumm 3aBuCUT OT pasmepa npowwmsBku. B cpegHem ckopocTb Bepudumkaumu
230 6anT B cekyHay. Tunosasi npowmeka — 400...500 6awnT (2...3 cekyHAbl), MakcumarnbHas, Ko-
Topast MOXeT ObITb, 2048 GawnT (9 cekyHa).

[ns aBapunHOro 3aBepLUEHUs NpoLecca MOXHO BbIKITIOYUTL NUTaHue koHTponnepa. Ecnu Bel oT1-
KMoYnnm pasbem nyrnbTa BO BPEMs NpOrpaMmmpoBaHusi, He06XoANMO BbIKINIOYNTb U BKIOYUTL NMUTaHWe
KOHTponnepa. lNocne Takon npoueaypbl KOHTPONEpP MOXET NEPUOAMNYECKN LLenKaTb pene.

Ecnu no kakum-nnbo npnynHam npouecc NporpamMmmmpoBaH1Ms OCTaHOBWUICH Ha AnMTEeNbHOe Bpems
(1-2 MWHyTBI), BBIKMIOYMTE W BKIOUMTE MUTaAHWE KOHTpoIsepa, nocrne 4ero noBTOPWUTE MpoLecC Mpo-
rpammMupoBaHus.

Mo OKOHYaHMM nporpaMmMMpoBaHusi HeobxoamMmo yctaHoBuTb mxkamnep XP1 B cootBeTt-
CTBUM C Tabnuuen B NyHKTe «3aMep TOKOBY.

lMpoepammupoeaHue niaHO8 2POMKOCMU - BbINOMIHAETCA aHanorMyHo NPOrpaMMMpoOBaHUIO
opraHu3auum nepekpecTtka. B meHegkepe annos nnaHbl rpOMKOCTU oTobpaxatloTcs cumsonamu «Myy»,
a He «[MM». N HeT HeobxoaumMoOCTH nepeknioyaTb Kakne-nnmbo Tym6nepsl nnn nepectaBnaTb NepemMblHKm
B YCTPOWCTBE.

e PY - komaHOa py4HO20 yripaessieHus
B nesom 3HakomecTe BbiBOANTCA «PY», B npaBOM — HOMep dasbl B NPUHATON KOMaHAE py4YHOro
ynpasrieHnsi, KoTopbln nmeet 3HadeHme ot 0 go 15: 0 — KomaHAda py4HOro yrnpasreHUs OTCYTCTBYET;
1...12 — Homep hasbl nonb3oBatens; 14 — xentoe muraHme; 15 — oTKNOYEHHOE cocTosiHME. YepenoBa-
HWe Yncna crnpasa C HyneM CBUAEeTENbCTBYET O HOpManbHOM npueme komaHg PY.
KomaHga PY ansa koHTpornnepa camasi npuopmuteTHas.

e dY — Homep pexuma ducriemyepcKozo yrpasieHusi
B neBom 3HakomecTe BbiBOANUTCS «dY», B NPaBOM — HOMEP peXxunmMa AUCNETHEPCKOro ynpaBrneHus:
0 — HeT gucneTtyepckoro ynpasneHus (6utel OY, 3Y He npuHaTel), 1 — gncneTyepckoe ynpasneHve (6ut
ayY), 2 — «3eneHas ynuuay» (NpuHaT 6ut 3Y), 3 — ogHOBpEeMeHHO NpuHATLI 6uTtel Y n 3Y(ancnetyepckoe
ynpasneHue npuoputeTHee). o cTpoke «CY» HMXe MOXHO cKa3aTb, AePXUT KOHTPOMsep Tekylwyto dasy
(«CY 0») unu nepexoauT / Nnepellen B AncneTyepckyto dasy unu gasy «3eneHom ynuubl».
[ucneTyepckoe ynpasneHue crnegytollee no npuoputety nocne PY.

e CY - komaHOa KOOPOUHUPOBAHHO20 yripassieHus

B neBom 3HakomecTe BbiBOAUTCS «CY», B NpaBoM — HOMep ¢asbl B NPUHATON 1 OT(UNbTPOBaH-
HOMW KOMaHe KOOPAUHWPOBAHHOIO ynpaBneHus, KOTopbln MMeeT 3HadeHne oT 0 oo 15: 0 — komaHga Ko-
OpPAMHUPOBAHHOIO ynpasreHus oTcyTcTByeT; 1...12 — HoMep dasbl nonb3oBaTens; 14 — xentoe mura-
Hue; 15 — OTKNIOYEHHOE COCTOSIHME.

Ans noHMMaHua pexxmma paboTbl KOHTponepa BaxHo, 6bin npuHAT 6ut Y unmn HeT (cTpoka «dY»
Bblwe). Ecnu 6uT Y npuHAT, Yicno cnpaBa — Homep dasbl OUCNETYEPCKOrO YrNpaBlieHusl, B KOTOPYHO
OOIMKEH nepenTn KOHTponnep, ecnu ¢gasa COOTBETCTBYET opraHM3aLuuu nepekpecTtka. Honb cnpasa npu
NPUHATOM 6uTe [1Y roBOpuT O TOM, YTO KOHTPOJIIEP AOMKEH «3aCTbITby B TEKyLLEN dase.

Ecnu 6ut [IY He npuHAT, 4YMcno cnpaeBa — HoMep asbl 0ObIYHOMO KOOPAMHUPOBAHHOIO yrnpasre-
HWs, cnegyowero no npuoputeTy nocrne Y. Homb cnpaea — nokansHoe ynpasneHune. Pabota B cooT-
BETCTBUM C OpraHmn3auuen nepekpecTtka, 3aHeCeHHon B Mukpocxemy Flash-namatn koHTponnepa.
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Pab6oTta c koHTponnepamu KAY-1, KOY-1m
Ha pucyHke cnesa
Bbl BMAUTE BHELWIHMA BUA,
’ nyneTa.
= MynbT AMarHOCTUKM
——— L — €Kyllee Bpems npeacraensetr cobon ne-
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[eHb Hepenn OWUA Ha NULEBON CTO-
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TEKYLUIEE BPEMA poOHe YeTblpexpaspsiaHbin
NEHb HEA.  |BKMA MPOM ‘/lfTeXHOJ'IOFVILIeCKVIVI ’ CBETOAVOAHBIA  AMCnned,
- pexunm npegHa3Ha4YeHHbIn ana

OTK PO OTO6pa)KeHVIFI 3HaKo-

BKIN NPOr1

O/
O/
@]
BPEMA ABAP]OTK MPOI1 O
G
OC—
Q

I PesepBHas j 4YMCMOBOM  MHOPMaLIUW,
j BOCEMb  CBETOAMOAOHbIX

WHOWKaTOpPOB Ans OoTob-
— 1 [fleHb aBapuu j paxeHusi Tuna BbIBOOU-
—_ Kon asapuu 1 ’ MOM MHcopMaLMM n Tpu

L Bpems aBabum

JEHb ABAP. |BKI1TMPOI2
KOO U HAMM. |OTKMNPOIr2
KOHT BAT

Kay A |[AMN3 A
Voo: PEXUM 00V

ynpasnsioLwme KHOIKMK,
npegHasHayeHHble  Ans
BblOOpa Tuna BbIBOAWMOW
WHdopMaUnn Ha aucnnen
"pexnm", U3MeHeHus 3Ha-
YeHusi MepBbIX OBYX 3Ha-
koB Ha gucrinee "00:" un

BTOpbIX ABYX 3HakoB ":00".
BbIHECEHHbIN Ha
\/
\L PepaktmnpoBaHune YANUHAKLWEM kabene
a

HanpasneHvne

Howmep TakTa n ero
BpeMs B CeKyHAax

BYX 3HaKOB crnpaBa pasbeM CNy>XWT Ons noa-
KNIOYEeHUs nyrnbTa K KOH-
Tponnepy.

Mpn nogkntoyeHun
nynbTa K pasbemy X2 pa-

PepaktupoBaHune Bbi6op Tvna nHgopmaumm GoTaloLlero KoHTponnepa,
[BYX 3HaKOB CreBa Ha gucnnee PaCcronoOXeHHOro Ha nu-
LeBO/ CTOpPOHEe NaHenu

HasHayeHue cTpok u kHonok nynbTa MNA-2 npu paboTte ¢ MOHTa)HOW, Ha AuMchnee
KOY-1,KOY-1m AOMKHO  MOKa3blBaTbCS

Tekyliee Bpemsi, OTCYU-
TbiIBAEMOE B AaHHOE BPEMsi BHYTPEHHUM TaMepOM KOHTpOmfepa, a Ha naHenu nynbTa OOMKEH 3aro-
peTbCcs cBeToauon "Tekyliee Bpems”. B 3ToM pexume NponsBOAUTCS NpaBuiibHas yCTaHOBKa TEKYLLEero
BpeMeHn nytem Haxatus kHornok "00:" n ":"00". Npn ogHOKpaTHOM HaXaTun KHOMKKU "pexnMm” Ha naHemnm
OOJDKEH 3aropeTbCs cBeToamo "AeHb Hedenu", a Ha MHAWKATOpe BbICBETUTCH UMdpa, COOTBETCTBYIO-
was atomy gHio. MNpun atom 3HayeHne 0 cooTBeTCTBYET NoHedenbHUKY, 1 - BTOPHUKY 1 T.4. Haxatuem
kHorku ":00" ycTaHaBnMBaeTCs npaBunbHoe 3HayeHune. Cnegyollas nos3uums no3sonseT NpoBecTun npo-
BepKy paboTocnocobHOCTU BCeX BbIXOAOB KOHTpOMepa B ycroBusx nabopatopun. [ns aToro Heobxo-
AnMo nepesecty Tym6nep “KM" B BepxHee MonoxeHue, ycTaHoBUTb kHomkow "00:" 3HadeHne Ha Tabno
"06" 1 nocne noracaHws XXenToro MUraHns Haxatmem kHonku ":00" OyayT noovepenHo BKMNOYaTbLCA KaHa-
nbl B cnegytowem nopsagke: 1k, 1x,13, 2k, 2x, 23, u 7.4. Ecnu yctaHoBuTb kHonkow "00:" kog "05",To aaH-
Hasa npoBepka OyoeT NPoM3BOAUTBCHA C KOHTPOMEM MPOTEKaHMs TOKa MO KPACHbIM flaMnam U Hanmumsi
HeCaHKLUMOHNPOBAHHOIO HaNpsXXeHUsa Ha 3eneHbix Bbixodax. [Nosuunn "Bpems aBap”, "oeHb aBap”, u "kog
W Hanp" MCNonb3yTCa AN CHATUS UHOpMaUMM O NpUYMHE Mepexoda KOHTposnepa B OTKIOYEHHOE
COCTOsIHME UNnn xenToe muraHme. B pexnme "Bpemsi aBap” Ha gucnnee 6ygeT ykazaHo BpeMs Nepeksto-
YeHUs1 KOHTponnepa, B pexume "AeHb aBap"- AeHb Heflenu,B KOTOPbIN 3TO NepeknioveHne npounsowwso. B
pexvme "kod v Hanp" B nepBbIxX ABYX Uudpax byaeT ykasaH kog aBapunHOro NepekniovyeHnst KOHTponne-
pa, npu aToM Ko AA COOTBETCTBYET OTKIMIOYEHUIO KOHTpOMNepa no npuimMHe KOPOTKOro 3aMblKaHus Unm
neperpyske BbIXOAHbIX Uenewn, kog BB - oTknoyeHne koHTponnepa npu HecaHKUMOHMPOBaHHOM MNosBre-
HUK HanpsXeHUsa Ha BbIxode 3eneHbix namn, kog CC - nepexon KOHTpPOMnepa B XENToe MuraHue npu
neperopaHun KOHTPONUpPyeMbIX KpacHbIX namn. Bo BTopom u TpeTbeM crydae, Ha Apyrux AByX Ludpax
avcnnes OyaeT ykasaH HOMep HarnpaBrfieHus, BbI3BaBLUErO JAHHOE COCTOsiHWE. B mocnegHen nosvumun
BbIBOOUTCS HOMEpP TEKyLLero Takta U BpeMs B CEKyHaXx, OCTaBLUleecs A0 cneaytoLlero.
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MynbT mHanumpyet «AAAA» npu owmnbke CBSA3M C KoHTponnepoMm, «BBBB» - npu owwnbke KoH-
TPONBbHOWM CyMMbl BO Bpemsi obmeHa. Ecnv owmnbka BO3HMKAET KpaTKOBPEMEHHO, BO3MOXEH BbIBOS, TOSb-
KO MOMOBUHbLI CO00LLEHMS (2 cMMBOMa B JIEBOM UNU NPpaBOM 3HAaKOMECTE).

Pab6oTta c AlllN3

CBeToAnoaHbIN ’
nHOnKaTop

BHewwHmnn BUA
nyneta Bbl BMauMTe Ha pwu-
—— CyHKe criesa.
}Tekymee BpeMS MynbT AMarHOCTuKM

npeacraensieT cobon ne-

MepBoe BKMtoYeHne ’ peHocHol npubop, nmeto-
[ nporpammsi 1 LWMIA Ha NULEBON CTOPOHE:
/|/I'IepBoe OTKNIOYEHNe qublpequapﬂqulﬂ cae-
nporpamMmb 1 ’ TOOVNOLHbIN ancnnen,

npeaHasHadyeHHbIl AN
BKI MPOT 1 Bropoe BkntoveHme ’ oTOBpaKeH!s 3HaKo-

BPEMSI ABAP| OTK MPOT1 (__mporpamusi 1 MMCTIOBOM  UHdOpMaLMM,

O~§_\/B BOCEMb CBETOAMOAHBLIX WH-
LEHb ABAP. |BKI1 MPOT2 G\Qmpoe OTKItoueHNe ’ [VKaTOpOB AN OTOGpaxe-

TEKYLLEE BPEMA
OEHb HE[. |BKNMPOI1
OTK NPOr1

KOO N HAM. |OTK MNPOIr2 HUS TUNa BbIBOAUMOW WH-

nporpammsbl 1
KOHT BAT N\ dopmaumm; u Tpu ynpas-
Bkrilouerne ’ nsoWMe KHOMKKW, npeaHa-
Koy A |ANN3 A Nporpammb| 2 3HauyeHHble [ans  Bbibopa
00 ¥

‘l’OO: PEXXM TMNa BbIBOAMMOIA WHAOP-

mMaumm Ha pgucnnen ("pe-

OtktoveHme ’ XUM"), U3MEHEeHMs 3Haue-

NporpamMMb 2 HUA  MepBbIX ABYX 3HAKOB

Ha gucnnee ("00:") n BTO-
pbix AByx 3HakoB (":00").
KoHTponb 6aTapewm BblHeceHHbI  Ha

YANUHAKLLEM kabene
PenaKkTposanie pasbeM CNyXuT Ans nopg-
P KIHoYeHus nynbTa K

[ABYX 3HAKOB crpaBa YCTPOIICTBY.

Mpn nogknoveHnn
nyneta K pasbemy X1 pa-
ooTtatowero AlMM3-2M, Ha

Bbibop Tvna nHgpopmaunm
Ha gucnnee
aucnnee LOIMKHO MOKasbl-

HasHaueHune cTpok u kHonok nynbTa MN-2 npu paboTte ¢ BaTbCA  Tekyllee Bpewms,
AI'II'IS oTCcyYUTbiIBaemoe B [JaHHOe

BPEMSI BHYTPEHHUM Tanme-
pOM YCTPOWCTBA, a Ha NaHenu OO0SDKEeH 3aropeTbCcs cBeToauoq "Tekywee Bpema". B atom pexume
NpoM3BOAMTCA NpaBuUibHasd YyCTaHOBKA TEKyLLero BpemeHu nyTtem Haxatus kHonok "00:" mn ":"00". Mpw
HaXaTun KHOMkuM "pexum" Ha naHenu [JOIPKEH 3aropeTbCs crieayowmin ceetoguo "Bkn npor 1", a Ha
WHOUKaTOpe BpPEMs BKINIOYEHUS pexuMa XenTtoro MuraHus no nporpamme 1. AHanoOrMyHo YycTaHOBKe
TekyLero BpeMmeHu ¢ noMmoLbio kHonok "00:" n ":00" npousBoauTCs YyCTaHOBKA BPEMEHU NEPEKITIOYEHNS.
B crneayowem pexume ("OTkn npor 1") Npou3BoANTCHA yCTaHOBKA U KOHTPOMb BPEMEHU OTKIOYEHUSs
XenTtoro MwuraHus no nporpamme 1. B cnegylowux ABYX pexumax npousBoguTcs nNporpaMmmupoBaHue
BTOPOro CYTOYHOrO MHTEpBana BKIOYEHUS U BbIKITIOYEHUS XenToro muraHusa. Cnegylowmne oBa pexuma
obecneuynBaloT NPOrpamMuUpPOBaHME BKITKOYEHUS U OTKNIOYEHWUs "nporpammbl 2", ucnonb3yemon Ans
BKIMOYEHNS COMYTCTBYIOLLMX YCTPOWCTB (flaMnbl OCBELLAEMbIX 3HAKOB, KOHTAKTOPOB HOYHOrO OCBELLEHUS

nap.).

Peﬂ,aKTMpOBaHMe
AOBYX 3HAKOB ClieBa

B pexume "KoHT. 6at." Ha gucnnee nynbTa OydeT BbICBEYMBATLCA MHOPMAaLWS O COCTOAHMM
aKKyMynsaTopHomn 6aTtapeu, npu 3TOM MHAMKaUMA "4" o3HadvaeT, YTO HanpshKeHue akkymynaTopa bonblie
4,0 B. uto cootBeTcTBYEeT 80 % ero emkoctn. OTCyTCTBME “4” — HAMNpPsPKEHME akKyMynsaTopa (M eMKOCTb)
MeHblue. B paHHux Bepcusix A3 cnesa AononHUTENBHO BbicBeYMBanach dyksa “E”.

MynbT nHgmumnpyet «AAAA» npu ownbke cBs3n ¢ KOHTponnepom, «BBBB» - npu owunbke KoH-
TPOJSIbHOWM CyMMbl BO BpeMsi obmeHa. Ecnu owmnbka BO3HNKAET KpaTKOBPEMEHHO, BO3MOXEH BbIBO TOMb-
KO NOMNOBUHLI COObLLEHNST (2 CMMBONA B JIEBOM MMM NPaBOM 3HAKOMECTE).



