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OBLLEE MONOXEHWNE

KoHTtpoanepbl Octopus KAC-2 n KOC-2 MUHKU ABAAIOTCA 3NEKTPOHHbIMU YNPaBASOWUMKN YCTPONCTBAMMU U
npefHasHavyeHbl ANA CTabWUAM3MPOBAHHOTO YNPaABAEHMA SNEKTPOXPOMHBIM CTEKAOM, ¢ obecnevyeHnem
MaKCMMM3aLMM CKOPOCTU ONTUYECKOTO NEPEKIOYEHNA U3 O4HOTO COCTOAHUSA B ApYroe C 0AHOBPEMEHHOM
MaKCMMM3aLMell A0NTOBEYHOCTM 3NEKTPOXPOMHbIX ycTpoincts. KoHTponnepbl KOC-2 n KAC-2 MuHu
pa3paboTaHbl 418 MCNONB30BaHMA B CPeACTBAX TPaHCNOpTa C MMTaHMEM OT HOPTOBOM CETM NOCTOAHHOIO
TOKa € HanpaxeHuvem 12 B. [lonyckaeTca MCNO/b30BaHWE KOHTPONNEPOB B APYrnX YCNOBUAX, ecau
cobntopatoTca obLime TEXHUYECKME YCIOBUA SKCMyaTaLMu.

KOHCprKLI,Mﬂ KOHTpPO/1EPA, UCNOJIb3yeMble a/ITOPUTMbI, MVIKpOI'IpOI'paMMHbIﬁ KOZ4, a TaKXe cpeactea u
MEeTOONKN NOAroTOBKUN NapaMeTpoB A21A KOHTPOANEPOB 3alWMlEeHbl 3aKOHOA4ATENbLCTBOM O 3alluUTe
dBTOPCKUX MPaB N NAaTEHTOM.

TEXHUYECKUE XAPAKTEPUCTUKU KOHTPO/IEPOB

HanpsaxeHune nutaHma: 6 — 14.5 (HeKoTopble Bepcum Ao 24) B nocTosiHHOro Toka
TunoBas BbIXOAHAA MOLLHOCTb Ha KaHan: 2 A

NMnKoBas BbIXogHaA MOLWHOCTb HA KaHan: 3 A

HanpsAxeHue Ha BbIXOAHbIX KaHanax: ot 0 4o 4 B NOCTOAHHOIO TOKaA

MoTpebneHne KOHTpoANEpa Ha XonocTom xogy: < 100 mA

TemnepaTypHbI peXxnm OKpy*Katowen cpeabl Npu ncnosabsosaHuu: ot —50 °C go + 50 °C
KonnyecTBo UMKNOB TOHMPOBAHMA M PACTOHMPOBAHMA CTEKNA: He meHee 50°000

OCHOBHOW HABOP ®YHKLIUA KOHTPO/JTIEPOB

KoHTponnepbl KAC-2 n KAC-2 MuHM cnNoCObBHbI yNpaBasaTb 3/JIEKTPOXPOMHbBIM CTEK/IOM HaMpsaXeHUuem
NOCTOSHHOro ToKa oT 0 U 4o 4 B, Kak c NpAMOMN, TaK U C PpeBEePCUBHOM MONAPHOCTbIO, C TOKOM 40 2 A
HeorpaHM4YeHHOe BpPemsa, C TOKOM A0 3 A ¢ AauTenbHOCTblo He 6onee 30 ceKyHA Kaxkaple 10 MUHYT.
KoHTtpoanep KAC-2 ocHaleH ABYMA HE3aBUCUMbIMW KaHaNaMM, KaXKabl N3 KOTOPbIX MOXKET yNpaBAaTbCA
no otaenbHocTn. Y KoHTponnepa KAC-2 MuHM peanns3oBaH TOAbKO OAMH KaHan ANA NOOKAKYEHMUA
OJHOr0 3/1IEKTPOXPOMHOrO CTeKna. A8 HOpMasibHOM PaboTbl 3/1EKTPOXPOMHOrO CTeKna Heobxoanmo
NOAKNOYATb TONIbKO OZHO 3/1EKTPOXPOMHOE CTEK/I0 K OAHOMY KaHa/ly KOHTpoAaepa.

Kaxkablil U3 KOHTPOINEPOB NOAAEPKMBAET NpoLeaypy 0O6HOBAEHMA MUKPONPOrPaMMHOTO Koga yepes
nHtepoeric SWD n KoHPUrypmposaHue napameTpos yepes nHTepdeinc USART.

YnpasaeHne KOHTPO/IJIEpPaMM BO3MOXKHO Yepes AOCTYMNHble MHTepdecbl: HaXXMMHble (TAaKTOBbIE) KHOMKM,
KHOMKM C OUKcaumen, nepekntovaTenv, MOBOPOTHbleE WHKPEMEHTHble 3HKoZepbl (moay- u
MOJIHOLIAroBble), B TOM YMCAE M C HA*KMMHOWM KHoMKoM, nHTepdeinc USART, cTaHAapTU3UMPOBaHHbIM
nutepderic CAN.

Ka)K,D,bIVI M3 KOHTPO//1EPOB OCHAWEH cheayrownmm Ha60pOM KOHTPOIMPYHOLWKNX AaTYNKOB U CUCTEM!

e  BHyTpeHHMII TepMOMETP, O4/1A KOHTPOAA TeMNepaTypHOro pexmnma KoHTpoanepa. Mcnonbsyerca
ONA CTabUAn3auumn HanpaxeHUa, NoAaBaeMoro Ha Harpysky.

e Bbixogbl Ona NOAKNOYEHUS WMHTErPUPOBAHHbLIX B 3/IEKTPOXPOMHOE CTEKNO TePMOAATYMKOB.
Mcnonb3yetca AnAa cTrabunusauMm HanpsKeHus, NoAaBaeMoro Ha Harpysky W KOHTpoOAs
TEMNEePaTypPHOro pexnma paboTbl 31EKTPOXPOMHOTO CTEK/a.

e BHewHMe ceHCOpbl BOMILTMETPOB, MPUMEHAKTCA ANA MUHMMM3aUMKM 3bdeKTa nageHus
Hanps»XeHUs Npu MCNoab30BaHWUM AJMHHbBIX NPOBOAHMKOB Masoro CeYeHus, UCNosb30BaHHbIX
ONA NOAKNOYEHUA 3/1EKTPOXPOMHOTIO CTEKANa.

e BcTpoeHHan 3awuTa OT 06pbIBa NPOBOAHWUKA ANS NOAKAOYEHUS HAarpy3Ku.

e BcTpoeHHan 3aWwmTa OT HEBEPHOrO NOAKAOYEHNA BHELWHNX CEHCOPOB BONLTMETPOB.



e BcTpoeHHaa annapaTHas 3alMTa OT KOPOTKOro 3aMblKaHUA Ha BbIXOAaX HarpysKu.

e BcTpoeHHan 3alMTa OT HEBEPHOro NOAKAOYEHUS MOAAPHOCTM NPU NOAKAOYEHUN NUTAHMA Ha
KOHTpoOANep.

e BcTpoeHHaa annapaTHaa 3allMTa OT MOBbLIWEHHOr0 Hanps)eHWs BblAaBaeMoro Ha
3NEeKTPOXPOMHOE CTEKNO.

e BcTpoeHHaa cuctema o6A3aTeNbHON penakcauMm M 6e30nNacHOro CHATUA «3apaga» C
3/1eKTPOXPOMHOrO CTEKNa.

e  BHYTpPeHHW BONILTMETP A5 KOHTPOAA HanpaXKeHUA NMTaHUA KOHTpoAepa.

PEKOMEHOALINWU NO YCTAHOBKE

KonTtponnepbl KOAC-2 n KOAC-2 MUHU nHaMBMAyanbHO HACTPaMBAlOTCA Ha 3aBoAe M3roToBuTene nog
KOHKPETHble  3K3eMNAAPbl  3NEKTPOXPOMHOro  ctekna. C  KaXKAOW  KOHKPETHOW  eauHuLel
3NEKTPOXPOMHOIO CTEeKNAa MOXKeT OblTb WMCMOo/b30BaH TOJIbKO COOTBETCTBYIOWMIA KOHTpoasep. B
KoHTposanepe KAC-2 npu NOAKAOYEHUN HEOOXOAMMO YYUTbIBAaTb KaKOW U3 ABYX KaHa/NOB YCTPOMCTBA
WHAMBNAYANbHO HAaCTPOEH Ha KOHKPETHOE 3/IEKTPOXPOMHOE CTEKO.

MpY NOAKNIOYEHMM 3DEKTPOXPOMHOrO CTEK/a K KOHTpo/uiepam ciedyet cobaogatb MOAAPHOCTb
nogxatoyeHus. HecobnogeHne nNONAPHOCTM NPUBOAUT K  YCKOPEHHOMY BbIXOAy W3  CTpOSA
3NEeKTPOXPOMHOTO CTeKANa.

KoHnTponnepbl KAC-2 v KAC-2 MUHM M3roTaBAMBAOTCA B COOTBETCTBUM CO CTaHOAPTAMM INEKTPOHUKM,
NPUMEHAEMON HA CPeACTBAX TPAHCMOPTA, NeyaTHble NAATbl A4OMNONHUTENBHO NMOKPbIBAKOTCA 3aLMTHBIM
Nakom BO m3bexaHune Koppo3nn. Tem He MeHee, KOHTPO/IIepbl HE MOCTABAAIOTCA BO BAAro3alMTHOM
KOpnyce 1 He MOTyT ObITb YCTAHOB/IEHbI B MECTAX, A€ Ha KOPMNycC YCTPOMCTBa NonagaeT Bnara uam atobas
Apyraa *KMAKocTb. KOHTponiepbl peKOMeHAYETCA YCTaHaBAMBaTb B MecTe, 3aLLML,EeHHOM OT nonaaaHua
B/J1aru, BAAN OT UCTOYHUKOB TEM/a, CUCTEM KOHOULIMOHMPOBAHMUA BO34yXa.

Mpu BbIGOPE MecTa YCTaHOBKM ABYXKaHanbHbIX KOHTponnepos KAC-2 pekomeHayeTca pacnonaratb UX
TakMM 06pasom, 4Tobbl MUHUMN3NPOBATb AJIMHY Kabenel OT KOHTPOAEPa A0 3/IEKTPOXPOMHOIO CTEKAA.
OaHoKaHanbHble KoHTpoanepbl KAC-2 MuHKU pa3spaboTaHbl A48 YCTAHOBKM HEMOCPEACTBEHHO B ABEPb
aBToMob6uNsA, YTo NO3BOAIAET U3beXKaTb TPYA0EMKOM onepaLmm No NpoTAXKKe Kabenen No canoHy.

[Na noAKAOYEHMA KOHTPOANEPA K UCTOUYHMKY NUTAHUA PEKOMEHAYETCA UCNONb30BaTb TMOKUIN MeaHbIl
Kabenb ceyeHnem ot 0.75 Mm? 1 A0 1.5 Mm%, [InA 3aLWMTbl IMHUM MUTAHMA OT KOPOTKOrO 3aMblKaHMA, Npw
MCNob30BaHMKN Kabensa cedeHnem 0.75 MM? peKOMEHAYeTCA MCNoNb30BaTb MIaBKUIN NpeaoXpaHUTe b
HOMMHaNOM He 6onee 7.5 A, NpM MCNONb30BaHNK Kabensa cedyeHnem 1 mm? 1 Bbille, peKOMEHIyeTcs
NpUMeHeHMe NAaBKOro npeaoxpaHuTens He 6onee 10 A.

Ons ocywectBneHMa NobbiX 3N1EKTPUYECKMX MOAKIIOYEHUA PEKOMEHAYETCS MCMNO/b30BaTb MOKKUiA
MeaHbI MacnobeH30CTOMKNIA Kabenb, COXPaHSOWMIA CBOM XapaKTEpPUCTUKM BO BCEM AManasoHe
3KCMyaTaLMOHHbIX TemnepaTyp. K Takum Kabenam MoxKHO oTHecTn Kabena cepum KIBBA u cxoxue c
HUMM MO XapaKTEPUCTMKaM.

MopkntoyeHme Kabenen K KoHTponnepy KAC-2 ocywecTsadaeTca Yepes NognNpyKUHEHHYIO 3aLenKy, YTo
obecneunBaeT HaAeXKHOE 3/EKTPUYECKOE COeAMHEHME B TOM YMCAe M B ycaoBuUAX Bubpauuwu.
MoakntoyeHne Kabenen K KoHTponnepy KAOC-2 MuHM ocywecTBAAeTcs NOCPencTBOM MalKKM €
NpMMeHeEHNEM HeUTpanbHbIX GOCOB M MOCAeaYIOWeN 3aUTON U30/INPYLOLWEN BTY/NIKOW, Hanpumep,
TepMoycazoyHoli Tpybkon. Mpu N106OM NOAKNIOYEHUM HE AOMNYCKAETCA Ha/MYMEe HaTAMKEHUA NtobbIX U3
Kabenei.

[na noakntouYeHMA 3N1eMeHTOB YNpaB/iEHMA, KHOMOK WM 3SHKOAEPOB, PEKOMEHAYETCA WUCNOAb30BaTb
NPOBOAHMKM ceyeHnem He meHee 0.12 mm2, Hanpumep, KIBBA uan KCMBI. B cnyyae HeobxoammocTu



MCMNONb30BaHNA NNMHUKM ynpasBaeHusa Bonee, yem 2.5 meTpa, peKOMeHAyeTcA MCNOAb30BaTb Kabenu c
60/1bWMM cEYEHMEM.

MOCKO/IbKY 3/1EKTPOXPOMHOE CTeKN0 0b61amaeT GOoToBOAbTAaNYECKUM 3PPEKTOM, TO Noa BO3AENCTBUEM
CBETa OHO TEeHepUpyeT He3HAUYMTEbHbIN MOTEHLUMAN Ha BbIBOAAX MUTaHMA. Mo3ToMy CTeKNo Bcerga
OO/IKHO ObiTb MogKNtoYeHO K KoHTpoanepy (KAC-2, KAC-2 MwuHu) obecneuymBatloliemy KOpoTKoe
3aMblKaHMe CWN0BbIX BbIBOAOB CTEKNA, NMBO HeobxoauMMO MNPUHYAUTENbHO 3aMblKaTb HAKOPOTKO
CUN0BbIE BbIBOAbI NUTAHWUA CTEKNA.

MoAKNoYEeHUE SNEKTPOXPOMHOIO CTEKNA K KOHTPONIEepY

3J'IeKTp0Xp0MHOG CTeKno pa60TaeT Ha CBEPXHU3KUX HANPAXKEHNAX NMOCTOAHHOTO TOKa, NO3TOMY Ba*HO
ncnoab3oBaHue Ka4eCTBEeHHOro noagknt4vyeHmA 3/1IEKTPOXPOMHOIo CTtekna K KOHTpoONEpYy C
ncnoab3oBaHMem nNpoBOAHUKOB, O6eCI'Ie‘-IVIBaI-OLLI,VIX MWHUMaIbHOE MNajgeHune HanpaxXeHuna mexay
KOHTPONNEPOM U INNEKTPOXPOMHbBIM CTEK/TOM.

KoHnTponnepbl KAC-2 n KAC-2 MuUHM NO3BOAAIOT NOAKAKOYATb INEKTPOXPOMHOE CTEKNO0 NOo 4-X n 6-Tn
NPOBOAHbIM CxeMaM. Bbibop cxembl NOAKNOUYEHMA OCYLLECTBAAETCA B 3aBUCMMOCTM OT UCMONb3YEMOTO
ceyeHua Kabena u gMHHbLI NMUTAOLWEro NPOBOAHMKA.

B obwem cnyyae Bcerga peKkomMeHAyeTcA MNpUMeEHeHWe 6-TM NPOBOLHOMO MOAK/AOYEHMA C
ucnonb3osaHmem Kabena ceuyeHmem 0.75 mm2 Tpu  MCNONb30BaHUM 6-TM MPOBOAHOMN CXeMbl
noAKNtoHeHNA 1 Kabensa ceyeHnem 0.75 mm? 1 Bbilwe obecneunsaeTca MakCMMasibHO TOYHOE yrnpaB/ieHne
SNEKTPOXPOMHbBIM CTEK/IOM C MAKCMMANbHOMW MPOU3BOAUTENBHOCTBIO. MUHMMANbHO AonycTMmoe
ceyeHne NPMMeHAEeMOoro Kabens Ana NoAKNIOYEHUsA 3NEKTPOXPOMHOTO cTekna coctasnseT 0.12 mm?,

MpumeHeHWe 6-T NPOBOAHOM CUCTEMbI MOLKNIOYEHUA

[aHHbI MeToA NOAKNIOYEHUA HEOOXO4MMO UCMNO/Ib30BaTb NPU NPUMEHEHWUN Kabens ce4eHNneM MeHbLLE,
yem 0.75 Mm? 1 AMHHON cBbilwe 1.2 MeTpoBs, IMB0 NPU MCNONb30BaHUM Kabensa ceyeHnem 0.75 mm? 1
OJIMHHOM NpOoBOAHMKa CBbilwe 2.5 meTpos.

MpumeHeHWe 4-x NPOBOAHOW CUCTEMBI NOAKNOHEHMUA

[aHHbIN MeTo A0NyCcKaeTca Npy MCcnosib3oBaHnmM Kabensa cedeHnem 0.75 mm? 1 6osiee npm anunHe Kabens
00 2.5 meTpoB. Takoe NogKAtouyeHUe TaK XKe LONyCKaeTcs Npu UCNob30BaHUKM Kabenel ceyeHMem He
Huxe 0.12 mm? npun gnnHax kabenei go 1.2 metpa.

Bo Bcex cnydaax, npu AavHe Kabenei Ao 2.5 mMeTpos, AOMyCcKaeTcA MNpUMEHeHMe CMellaHHOro
NOAKNOYEHUA, KOraa ANA CUN0BOro NUTaHMA CTeKNa UCNob3yeTcA Kabesb ¢ 6ONbLIMM ceyeHnem, a gnn
BbIXOA0B CEHCOPOB MCNO/b3yeTcA KabeNb MeHbLLIEro ceveHums.

MO/1Ib3OBATE/IbCKOE KOH®UTYPUPOBAHWUE

KoHtponnepbl KAC-2 n KAC-2 MuHK gonyckatoT O0B6HOBAEHME MPOrpaMMHOro MMKPOKOAA, a TaKiKe
HeKoTopble GYHKLMU KOHTPONEPOB MOTYT BbITb HAaCTPOEHbI A5 06ecrneyeHna NOJHOr0 COOTBETCTBUA C
no)kesnaHMem KoHeyHoro notpebutenda. [Mpoueaypa OOHOBAEHUA NPOrPaMMHONO MWKPOKOAA U
Tpebyemoe obopynoBaHMe A1A OCYLLECTBAEHMA MNpouenypbl HACTPOMKM M3N0XEHbI B AOKYMEHTe
«MHCTPYKLMA NO 0BHOBNEHWNIO MUKPOKOAA U METOAMKA KOHPUTYPUPOBaHUA KOHTponepos Octopus KAC-
2 1 Octopus RAC-2 Muxn».

OCHOBHble QYHKUMWM KOHTPOJIEPA, TaKME KaK NapameTpbl HanpsKeHWs M TOKa, BPeMEHHble ¢ppeirmbl
UCMONHUTENbHLIX 6/I0KOB, aNrOPUTMbl MUTAHWUA 3S/EKTPOXPOMHOIO CTEK/a, 3a[aloTcAs Ha 3aBoje
M3roToBMTENE MOJ KaXK40e KOHKPETHOE 3/1EeKTPOXPOMHOE CTEK/I0 M HegoCTyMnHbl A1a moanduKaumm
no/ib30BaTesIeEM.

[nsa ocyuwectBneHnsa npouesypbl KOHPUrypupoBaHMA HeoBXOAMMO NOAKAOYUTLCA K KOHTpOAnepy
nocpeacteom USART-UART nogakntoueHua. [pu 3arpyske KOHTposnepa oTobparkaeTcs KpaTKas
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NHPOPMaLMA O KOHTPOANEPE, @ UMEHHO BEPCMA MPOrPamMMHOIO MUKPOKOAA, BEPCUA NO/Ib30BaTENbCKUX
HacTpoeK, BepcHa 3aBOACKMX HAaCTPOEK M MaccMBa C KOHOUIYPaALMOHHBIMM AaHHbIMW. [TOMMMO 3TOrO, Ha
3KpaH BbIBOOUTCA CEPUMHBLIA HOMEP KOHTPOA/epa, MPUMEHAEMbI  anropuTm  yrnpasaeHun
3/1EKTPOXPOMHbIM CTEK/IOM W NPOYas CTaTUCTMYECKan MHbOoPMaLMS.

re version
re clock, Hz
ompiled at
ontroller

g Q

C
C
C
C

Working algor
Demo mode aut
Start-ups

Total work, h
Time since boot

PucyHoK 1. BbiBoA4 KOHTpOAIEPA HA 3KPAH Nocnie nepesarpysKku.

HopmanbHasa paboTa KOHTPOANEpPa CUrHANU3UPYETCA KOHTPO/IbHbIM CBETOAMOL0M, YCTAHOB/IEHHbBIM Ha
nnaTty KOHTPO/Aepa U MUratoLLem ¢ Yactotoi 1 Iy,

Monb3oBaTento AOCTYMHO [ABa KOHTEKCTA YMpaB/eHMAa KoHTpoasnepom uepe3s USART (ctaHaapTHas
CKOpoCTb noaknatodeHuss 115200): obuimMii KOHTEKCT M KOHTEKCT MO0Jib30BaTe/bCKUMX HacTpoek. Bce
KOMaHAbl NMOJAIOTCA B KOHTPOANEPbl NAaTUHCKMMKM ByKBamMm M B BEpXHEM peructpe. BBog KomaHAabl
3aBepluaeTca HaxaTvem Knasuwwmn «Beogy.

O6LWMIM KOHTEKCT
B 06LLI,eM KOHTEKCTE AOCTYNHbl KOMaHAbl, merLmne 06u.|,ee Ha3Ha4vyeHue.

STAT — KOomaHZa BbIBOAA PACLUMPEHHON MHGOPMALLMM O TEKYLLEM COCTOAHUN KOHTPOIEPa, COCTOAHUA
reHepaumm HanpAKeHna, 4aHHbIX CEHCOPOB.

REBOOT — KomaHga nepesarpysku KoHTpoanepa.

INFO — cBoAKa MO KO/JMYECTBY OWMOOK BO3HUKWKMX Mpu paboTe KOHTpoAsepa W HaKoMaeHHas
CTaTUCTMKA, KOMaHAa MOMKeT OblTb Mosie3Ha MpM AMarHOCTMKE HEWCNpPaBHOCTEW KOHTPO/nepa, ero
NoAKAYeHNA.

DEMO — 3anycK AeMOHCTPALMOHHOIO peXxmnma.

KoHTeKCT nonb3oBaTeNIbCKUX HAaCTPOeK

B faHHOM KOHTEKCTe AOCTYMHbl HAaCTPOMKM 3/1EMEHTOB yNnpaBaeHWA, N0b30BaTENbCKUX XapaKTepUCTUK
KOHTposinepa. Bce BBeAeHHble W3MEHEHMA WMMEIOT MOMEHTaNbHbIN 3IGPEKT M coxpaHATcA A0
nepesarpyskuM KOHTpo/anepa, ecan He 6bian npeaapuTesbHO coxpaHeHbl. OCHOBHble KOMaHAbl
No/1b30BaTE/IbCKOrO KOHTEKCTA:

CONFIG — Bx0A B peXuMm KOHTEKCTA MO0J/b30BATE/IbCKUX HACTPoeK. lMocne BXoAa B AaHHbIM pexum
3KpaHHbIM CTUMYN n3MeHAeTca Ha CONFIG.

EXIT — BbIX04, U3 KOHTEKCTA NO/Ib30BATENbCKUX HACTPOEK.
SAVECONFIG — coxpaHeHue BCeX HaCTPOEK NOJIb30BaTe/IbCKOrO KOHTEKCTa.

LISTCONFIG — oTob6paKeHne Ha 3KpaHe HaCTPOeK No1b30BaTE/IbCKOrO KOHTEKCTA.



PRINTCONFIG — ocyuiecTBaAeT BblBOA BCEX TEKYLUMX NOJIb30BATE/NIbCKMX HACTPOEK B BUAE KOMaHA, ANA
nocneayroLLen 3arpy3Kku B KOHTPoONEp.

I'IpM HaXoXOEeHUN B PeXMUME M0J/1Ib30BaATENIbCKOIO0 KOHTEKCTA MOTYyT NPUMEHATLCA Cieayrouime KomaHabl:

ALWAYSMAX 1/0 — n3MeHAeT pekUm reHepaumm HanpaxkeHUa KOHTposnepom. MNpu ncnoib3oBaHMm
KomaHgbl ALWAYSMAX 1 koHTponnep byaeT nepekntoyaTb COCTOSHUA 3N1EKTPOXPOMHOIO CTeKNa TOJIbKO
MeXay pexumamum «MaKkcumanbHoe 3atemHeHuMe» — «MaKcMmanbHoe ocBeTaeHue» (BMHapHbIN
pexum). Mpu uncnonb3oBaHMM KomaHabl ALWAYSMAX 0 KoHTponsnep 6yaeT nocneaosaTtefibHO
NepeKknoyaTbCa MeXay Ccleayowmmmn pexumamm «MakcumanbHoe 3atemHeHne» — «CpegHee
3atemHeHne» — « MUHMManbHoe 3ateMHeHne» — «MaKcMmanbHoe OCBETAEHUe».

LEDINVERSE 1/0 — 3meHsaeT pexunm paboTbl KOHTPO/IbHbIX CBETOAMOA0B HOPMaIbHOIO COCTOAHMA. Mpn
Mcnosb3oBaHMM napameTtpa 0 MHAWKAUMA HOPMAJIbHOTO COCTOAHMA COOTBETCTBYET BKJ/HOYEHHOMY
cBeToamMoay, NepeKksyYeHne pPeXMMOB  COMPOBOXKAAETCA  KPATKOBPEMEHHbLIM  BbIKAOYEHMEM
cBetogmoaa. Mpu ncnonb3oBaHMM napameTpa 1 normka paboTbl MHAMKALMM HOPMANBbHOIO COCTOAHMUA
WUHBEPTUPYETCA: NpU paboTe CBETOAMOA BbIKAOYEH, MPU NEPEKNOUYEHUN PEXMMOB OCYLLECTBASETCS
KpaTKOBpPEMEHHOe BK/IlOYEeHNE CBETOAMOAa.

ONELED 1/0 — napameTp BK/Il04aeT BO3MOXHOCTb MCMO/1b30BaHWUA OTOBPaXKEHNA aBaPUIMHOIo COCTOAHMA
OZLHOTO M3 KaHa/0B Cpa3y Ha CBETOAMOLAX ABYX KaHanoB. MiImeeT cmbicn Npu YCTaHOBKE TOIbKO O4HOMO
CBETOAMOAA M YNPABIEHUA TOJIbKO OAHOM KHOMKOM UAW SHKOAEPOM Ha ABYXKAHA/IbHOM KOHTpOJ/IEpe.
Mo ymonuaHuio 3HauyeHue paBHO 0, QYHKUMA OTKAOYEeHa. Mcnonb3oBaHWe [aHHOM (YHKUMM He
pekomeHayeTcs, T.K. OHa He obecrneymMBaeT MAEHTUPUKALMM KaHana, Ha KOTOPOM MpoM3oLia aBapus,
Hanpumep, obpblie nNpoBoga. OTKAOMEHWE aBAPWIMHOM CUTyaUMW Ha OAHOM W3 KaHanoB, ecM OHa
NMPOM30LWIa CPasy Ha ABYX KaHajax, Hanpumep, NepeoxiarKAeHWe CTeKna HuKe rpaHuy, pabouero
AnanasoHa, He byaet oTobpaKeHO CBETOAMOAHbIM MHAMKATOPOM.

DARKLED 1/0 — napameTp ynpaB/ifeT PexnmMom CBeYeHUsa CBETOAMOA0B. 3HaveHne no ymondaxuio 0.
Korga napameTtp paBHAeTCA eAMHULE, 3e/eHble CBETOAMOAbI HE FTOpAT 6e3 reHepauum HanpsKeHus, B
NPOTUBHOM C/ly4ae OHW BK/IOYEHbI BCerga, Koraa Ha KoHTpoaaep nofaerca nutaHue.

MINFEEDINGVOLTAGE x — ycTaHaBAMBaeT MUHMMa/1bHbIN NOPOT NMUTAIOLLErO KOHTPOANEP HAaNPAXKEHUA
ONA OTKNIOYEHUA NMUTAHNA HA 3/IEKTPOXPOMHOM CTEKJ/le, YCTaHaBAMBaeTCcA B BOAbTax. [1pU HaxoxaeHUN
HanpAXXeHWA NUTAaHUA KOHTPONIEPA HUXKE YCTAHOBAEHHOIO 3Ha4YeHMA Ha npoTaxkeHnn 30 cekyHA 1 6onee
NPOUCXOAUT aBapUMHOE OTKAIOYEHME MUTAHUA SNEKTPOXPOMHOFO CTEKNMAa A1A COXPaHeHMA 3apaga
aKKymynaTopa asToMobunsa. [lepekntoyeHne peKMMOB YMpPaBAEHUA 3NEKTPOXPOMHbIM  CTEK/IOM
6nokupyetca. [py  BOCCTAHOBNEHWW  HAMPAMKEHUA  BO3MOXHO  JajibHellee  ynpaBJeHUEM
3/IEKTPOXPOMHbIM CTEKNOM.

ZUMMER 1/0 w X y z — HaCTpoOWKa CMrHaioB noAtsepaatouiero symmepa. Mapametp 1 — BKaovaer
perum 3ymmepa, 0 — oTkAtovaeT. MapameTp w onpeaensaeT 4acTtoTy B 'L, 0AMHOYHOrO NOATBEPKAAOLWETO
CUrHana (gBOMHOM MOATBEPKAAMOLWMA CUTHAA MMEET YacToTy Ha 250 Ty Bbiwe), X — AJUTENbHOCTb
OZIMHOYHOrO NOATBEPKAAIOLLENO CUrHANA B MC (ABOMHOM NOATBEPKAAMOLLMIA CUTHAN KOPoYe Ha 5 Mc, HO
He meHee 10 mc). MapameTp y — onpeaenaeT 4acToTy CUrHana ownbkn B M, a z — AANTENbHOCTb CUTHaNa
OWNBKM B MC. 3HaUYeHus no ymonyanumio: 1 5000 15 1400 500.

EXTENDEDOUTPUT 1/0 — HacTpoitKa A/IMHHOrO BbiBOAA CTaTUCTMKWU, aHanor KomaHabl STAT npwu
nepesarpyske KoHTpoanepa (1), No ymo4aHMIO UCMONb3YETCA COKPaLLEeHHbIN BbiBo, (0).

AUTOREBOOTTIME x — ycTaHaBAMBaeT aBTOMATMYECKMIN PEXMM MNepe3arpy3kn KOHTpoanepa, X —
3HayeHne B MUHyTax. MaKcumanbHoe BO3MOXKHOE 3HavyeHue ana yctaHosku 43200, yto o3HadvaeT 30
CYTOK C MOMEHTa 3anycKa KoHTpoanepa. Mpoueaypa nepesarpysku Tpebyetcs oas KOppPeKTHOM paboTbl
BHYTPEHHUX TaliMepoB KOHTpoepa. B cnyyae, ecniv B MomeHT cpabaTtbiBaHMA TalMepa Ha nepesarpysky
KOHTpO//Iep NoAAepKuBaeT TOHMPOBAHHOE COCTOSHME 3/IEKTPOXPOMHOMO CTEKa, MO Mpom3BOAUT
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Nobylo Apyryto npoueaypy no reHepauum HanpaxeHus, To NPoLecc nepesarpysky 6yaeT OTNOXKeH 40
MOMEHTA, KOrZa Bce NnpoLeaypbl 3aBepLiaTca, Ho Ha CPOK He 6bonee 1 yaca. Mo UCTeYeHUN JaHHOTO CPOKa,
KOHTpoANep byseT nepesarpyKeH B l06om ciyyae.

AUTOTINT 1/0 — HacTpoiika OTBeYaeT 3a aBTOMaTUYECKOE BK/IIOYEHUWE MEPBOro peXkMma TOHMPOBaHUA
npw BK/OYEHUWN KOHTpoanepa (1), cocToAaHue no ymondyanuto (0) oXKmMAaeT KomaHabl OT Nosb3oBaTens
A8 Havana npouecca TOHMPOBaAHMA. [laHHYO GYHKLMIO CTOMT MCNOIb30BATb C OCMOTPUTENBHOCTbIO, TAK
KaK OHa MOKeT KOHP/IMKTOBATb C aBTOMaTUYECKMM 3anyCKOM AEMOHCTPALNOHHOIO peXxnma.

USECOLOR 1/0 — HacTpoitka otseyaeT 3a BbiBog (1) coobuieHwit, npeaynpexaeHuin, owmnboK B
nocnefoBaTesbHbIM NOPT KOHTpossepa. Mo ymMonyaHuIo, BKAOYEH BbiBOA, C LBETOM. PekomeHayeTcs
OTKAtOYaTb AaHHY0 GYHKUMIO C LLe/1bio YNPOLLEHNS KOMMYHUKALUKM, €C/IN UCNONb3YEeTCA 0OMEH AaHHbIMU
MeXay ABYMA KOHTpoOJ/IepamMu MocpeacTBOM Moc/iefoBaTe/ibHOro nopta WAM Ke C BHeWwHUMU
YCTPOIACTBAMM.

HacTpoiKky AeMOHCTPALMOHHOrO peXnmMa

B pamKax KOHTEKCTa MNO/Ib30BATE/NbCKMX HACTPOEK BO3MOXKHA HAaCTPOMKA AEMOHCTPALLMOHHOIO peXxmnuma.
[eMOHCTPALMOHHbBIN PEXMM MOXKET ObITb 3anyLLEH TPEMA CNOCO6aMU: Yepes AINTENbHOE HaxKaThe ABYX
KHOMOK ynpasneHua (tonbko ana KAC-2), nocpeactsom KomaHabpl DEMO, npu 3anycke KoHTponnepa
aBTOMaTMyeckn. Ha paboTtocnocobHOCTb AEMOHCTPALMOHHOIO pPeXMMa BAMAKOT TaK Xe Aapyrue
HaCTPOMKM KOHTponnepa, Hanpumep, ALWAYSMAX. Bbixog M3 [AEMOHCTPALMOHHOIO perkmma
OCYLLECTBAAETCA MYyTEM HaXKaTWA HA YNPaBAAIOLLYIO KHOMKY, IM60 MO UCTEYEHUIO KOJIMYECTBa LIMK/IOB
OEeMOHCTPaUNOHHOTIO pexuma.

DEMOSTARTUP 1/0 — 3anyck AeMOHCTPaLMOHHOIO peXKMma Nnpu 3arpy3ke KoHTposiepa (3HaveHue 1),
0XUAaHUA KoMaHg, (3HaueHue 0).

DEMOMODECYCLE xxXx — AAUTENbHOCTb OAHOrO UMKNQ AEMOHCTPALMOHHOrO peXxmuma B cekyHaax. o
OKOHYaHWM peXMma MPOUCXOAUT MEPEKNOYEHNE Ha Creayrowmin pexxmum paboTbl KoHTpoanepa. Mpu
NCMNO/Ib30BaHUN  MPOMENKYTOUYHbIX CTENeHen 3aTemHeHuss OyaetT npoucxoauTb MocTeneHHoe
NnepeKoYeHne No BCEM U3 3TUX CTENEHEN.

DEMOMODEMAXCYCLES XXX — MaKCMMa/sbHOE KO/AMYECTBO LUKAOB AEMOHCTPALMOHHOIO peXxmma.
Mocne NPoxoXKAeHUA BCEX LUKAOB KOHTPOIIEP MEPEXOOUT B PEKUM OXUAAHUA KOMaHA, NONb30BaTENA.

DEMOMODEMIX 1/0 — nepemeHHOE nepekaodeHme KaHanoB KoHTpoaepa (Tonbko ans KAC-2).

HacTpoiku anemeHTOB ynpasaeHua
nOCKOJ’Ibe KOHTPONEP MOXET YNPaBaATbCA PaA3/INYHbIMUA CI'IOCO63MM, TO COOTBETCTBYHOLAA HaCTpOﬁKa
AONXKHa ObITb npounsseneHa anA KOppeKTHOﬁ pa6OTbI 3/1EMEHTOB ynpaB/ieHUA.

HaCTpOﬁKa ynpaBaeHnAa KHONKamMmu OCyLlWeCcTBAAEeTCA Cheyrownmmn KOMaH4aMun:

BUTTON y z — napameTp y onpegensaeTr Bpemsa B MC NPOAOTIKUTENbHOCTU AJIMHHOMO HaXKaTWA KHOMKMK,
3Ha4yeHue no ymonyaHuto 900 mc. MapameTp z onpesenaeT AAUTENbHOCTb NpoLeaypbl aHTUApebesra B
MC. 3HayeHue no ymonyaHuto 30 mc. Ecam npu HaKaTuM Ha KHOMKY MPOUCXOAUT «MPOCKaKUBaHMe»
peXMMoB paboTbl KOHTPOIEPA, TO PEKOMEHAYETCA YBE/INYUTDL 3HAUYEHME Z.

ONEBUTTON 1/0 — KomaHAaa onpeaensiollan BOSMOMXKHOCTb yripasieHns toboi KHOMKoM cpasy AByma
KaHanamu (tonbko ana KAC-2). HaxmMman Ha KHOMKY KaHana 1, MOXKHO M3MepsiTb perknm paboTbl KaHana
1 n KaHana 2. AHANOMMYHO WM KHOMKOW KaHana 2 MOXKHO YNpaBAATb Cpasy [ABYMA KaHaiamu
0AHOBPEMEHHO. Mpn 3TOM MHAMKALMA, B TOM YNC/IE U aBapUIiHas pa3aeneHa No CBETOANOLAM KaHA/IO0B.

BUTTONONRELEASE 1/0 — kKomaHAaa, onpeaenstolan crnocob onpeneneHma Haxatusa Ha KHonky. Mpu
3HayeHumn 1 HaxkaTne PUKcMpyeTca HENOCPEACTBEHHO NPW HaXKaTUKW Ha KHOMKY, Npwu 3HaYeHun 0 — npwm
ee OTNyCKaHuu.



USEROCKERSWITCH 1/0 — KomaHaa, skatovatowan (1) nam otkatovatowas (0) ncnosb3osaHMe KHOMOK €
duKcaumen nan nepekntovatenen. B cnyyae mMcnosib3oBaHUA AaHHOMO pexuma (1) oTKarouyatoTca Bce
OCTaNbHbIE PEXUMbI YPaBIEHMA KHOMKaMK U 3HKOZEPaMM, TaK e aBTOMATUYECKM NPUMEHAETCA PeXUM
ALWAYSMAX 1. Mpn OTKAOYEHUM NCNOb30BAHUA NEepPEKAoYaTENEl, NPeXHAA HacTpolika ALWAYSMAX
He BoOCCTaHaBaMBaeTcA. ECM npu BKAOYEHHOM MOJIOXKEHUWN MEPEKoYATENA KOHTPOJI/Iep 3amnycKaer
PeXMM pefiakcaummn, To aBTOMaTUUYECKOrO BK/IKOYEHMA PEXMMA TOHMPOBAHUS MOC/E 3anycKka peXmnma
penakcauumn He HacTynaeT, HE0H6X0AMMO BbIKNOYUTL U BKAOUYUTL NepekatoYvaTesb. Mpu cnonb3oBaHUM
peXuma ynpaB/ieHUs [BYXKaHa/lbHbIM KOHTPO//IEPOM MpPU MOMOLUM KHOMOK C dUKcauuein wuam
nepekatoyaTenein ecTtb BO3MOMKHOCTb AOMOJIHUTENbHO PeryMpoBaTbh BeIMYMHY CBETOMPOMYCKaHWUS
3/1IEKTPOXPOMHOIO CTeKNa NpU NoMoLM 3HKoZepa. MNpn 3Tom KHoMKa ¢ duKcaumein uam nepekatoyaTenb
OO/MKHbI ObITb NOAKAOYEHbI K O4HOMY KaHany, a SHKoZep K Apyromy. [lononHUTeNbHO Heobxoanmo
aKTMBUPOBATb PEXUMbI YPABAEHMUA O4HOW KHOMKOM M O4HUM 3HKOLEPOM.

HacTpoiika NoBOPOTHbIX 3HKOAEPOB B KaYecTBe 3/1eMEHTOB YNpas/ieHUA OCYLLECTBAACTCA CAeAyOLLMMM
KOMaHaamu:

ENCODER w x y z — napameTp w onpefensaeT KOJNYeCTBO «LLe/4YKOB» IHKoAepa BOCMPUHUMAEMbIX 33
OAHO HaxaTthe. 3HayeHWe no ymonyaHuto 1. Mpu Mcnonb3oBaHUM HebONbLIMX PyyeK 3HKOLEPOB
PEKOMEHAYETCA YBEAUYUTb JaHHOe 3HayeHue. [pu MCNoNb30BaHMKM DHONbLWNX PYyYEK 3SHKOLEPOB,
pekomeHAyeTcA OCTaBUTb AaHHOe 3HayeHue paBHoe 1. NapameTp X — TMN MCMNOJIb3YEMOro SHKOAepa.
Mpn 3HayeHun 0 nopgpasymeBaeTcA WCMNOAb30BaHME MNOJYLIArOBOro 3SHKOAepa, Npu 3HavyeHum 1
noApasymeBaeTcA MCMOJIb30BaHWE MOJIHOWAroBOro aHKkoAepa. MNapameTp y onpeaenseT 4AUTENbHOCTb
npoueaypbl aHTUApebesra B MC 417 KOHTAKTOB 3HKOAEpPA, 3HAaYeHMe no ymondaHuio 10 mc. MapameTp z
onpegensercds MUHUMANbHbIA NOPOr B MC ANA ONpefeneHus A/ UTeNbHOCTU ObICTPOro noBopOoTa
9HKOoZepa, 3HaYeHne no ymonyaHumio 50 mc.

ONEENCODER 1/0 — napameTp, onpeaenaiounili BO3MOXHOCTb NPUMEHEHUA ANs YnpaBAeHUa 04HOro
SHKOoAepa, MNOAKAYEHHOro K NtobomMy M3 KaHanoB, Cpasy ABYMA KaHafamu. 3HavyeHue 1 BKatouvaet
dYHKLUMIO, 3HaYeHWe 0 — oTKAtoYaeT.

INFINITYTINT z — napameTp, onpegenstowmnii NnopsagoKk UCMNob30BaHUSA 3HKOAEPOB ANA MNOAyYeHUs
NSIaBHOrO MEPEK/IOYEHNA MEXAY CTENEHAMU TOHMPOBAHMA CTEKAa OT camoro 60/1bWoro 1 4o camoro
manoro. [lapameTp z onpegendeTr KONWYECTBO LWENYKOB 3SHKOAepa ANA M3MEHEHWA 3HayeHuA
TOHWPOBAHUA B AWana3oHe OT CaMOro TeMHOro, 40 CaMOro CBET/I0r0, MOXKET NPUHUMATb 3HavyeHne oT 1
M ao 254, 3HayeHne no ymonyaHuto 12. lpu UCNONBb30BAHUM HA ABYXKaHaNbHOM KOHTpoOasiepe u
MCNONb30BaHUS 3HKOAEPOB PEKOMeHAyeTca nMbo He BKAYATb YnpaB/ieHWe OOHOM KHOMKOM
(ONEBUTTON) nunbo ucnonb3oBaTb TaKKe W ynpaBieHuMe ogHUMM 3HKogepom (ONEENCODER) Bo
nsbekaHue paccMHXPOHMU3aL MM PaboTbl KaHANOB.

HacTpoiKa peMMOB COBMECTHOIO MCNOb30BaHUA ABYX KOHTPOANEPOB NPU NOAKNOHEHUU UX
no wuHe USART uan noaxkntoHeHMe BHELLHUI YCTPOUCTB OTOBPAKEHUA UK YNpaBNEeHUA
[aHHaa GYHKUMA B TEKYLLMX BEPCUAX NPOrPaMMHOro MUKPOKOAa He peanmsosaHa.

HacTpolika peXXnmoB ynpaBaeHUsA KOHTPOJIIEpOM NocpencTsom WwnHbl CAN
[aHHasa GYHKLMA B TEKYLLMX BEPCUSX MPOrPamMMHOro MMKPOKOAa He peasiM3oBaHa.

PA3STUYUNA MEXADY NPUMEHAEMbIMU AITOPUTMAMU YTIPABJTIEHUA

B KoHTponnepax cemeictea KAC-2 peannm3oBaHO HECKObKO aNrOPUTMOB YMPaBAEHUA 31EKTPOXPOMHbIM
CTeKk/sIoM. Bblbop anropuTma M ero HacCTpoiKa OCyL,eCcTB/AAETCS MPOU3BOAUTENEM 3/IEKTPOXPOMHOrO
CTeK/Ma U NPOM3BOAMTCA B COOTBETCTBUWM C XaPaKTEPUCTMKAMM HArpyskM Ha 3aBOLe W3roToBUTENEN.



TeKyLWwmMii MCNONb3YEMBIV aNFOPUTM AR YNPABAEHNA CTEKNOM OTOOpPArKaeTcA NpU HaYaNbHOM 3arpyske
KOHTponepa, 1Mbo npu BbizoBe KomaHabl STAT. ocTynHbI cieaytowme afropuTMsi:

Simple — camblit npocToi anropuTm obecneymBatoWLmMini MUHMUMAZIbHO BO3MOXKHbIN Habop cpeacTs Ans
YNpPaB/ieHNa 3/EeKTPOXPOMHbIM CTEK/IOM W MNpegHasHauyeHHbIM AN UCMONb30BaHWA B CTaLMOHAPHbIX
YCNoBUAX, Hanpumep, B labopaTtopuu.

SmartSimple — panbHellwee passuTMe anroputma Simple ¢ npumeHeHWeM TemnepaTypHOM
KOPPEKTUPOBKM HaMpPSAXKEHUA NUTAHUA HarpysKu.

Blacklack 1.0 — ycoBepLIEHCTBOBAHHbLIA anropuTM YMNpaBAeHUA 3EKTPOXPOMHbLIM  CTEK/IOM
paspaboTaHHbIA  Ana  CTabMAM3BMPOBAHHOIO  ynpaBieHMAa ¢ obecneyeHMem  MaKCUMasibHOM
Npou3BOAUTENbHOCTMU.

Blacklack 1.1 — MoAepHM3UPOBaHHLIA aNrOPUTM YMPABAEHWUA 3/JEKTPOXPOMHBIM  CTEK/IOM,
obecneuvBaloLMii  HaUBbICILYIO MPOU3BOAWUTENbHOCTb 3@ CYET He3HauuTenbHoro ', nopsaka 20%,
COKpaLLEeHnA pecypca KoHTpoaepa.

nOCKOﬂbe Ka)l-(,ﬂ,blﬁ KOHTpO//1EP OCHAWEH HECKO/IbKUMU ISNTEKTPOMEXaHUNYECKUMU pene, TO ABNAETCA
HOPMa/ibHbIM Hainymne nerknx wenvykos npn nepekno4eHnmn HEKOTOPbLIX PEXMMOB.

3/IEMEHTbI YMNPABJ/IEHUA

MepekntoveHUe pexknMmoB pPaboTbl KOHTPO/A/Epa MOXKET OCYLLECTBAATLCA KOMKAMM, BbIKAHOYATENAMM,
3HKoZepamu, a Takxe nocpeactsom USART u CAN uHTepdeicoB. Ha aByxKaHa/ibHOM KOHTpossiepe
BO3MOXXHO YNpaB/ieHMe O4HOM KHOMKOWM UAWN 3HKOL4EPOM ABYMA KaHasiaMn O4HOBPEMEHHO (HaCTPOMKM
ONEBUTTON » ONEENCODER cooTBeTCTBEHHO). [pM 3TOM KHOMKA WAM 3HKoAEep MOryT ObiTb
NoAKNtOYEHbl K 1t06oMy M3 KaHanoB. [JJonyckaeTcs napansiesibHoe NOAKAIOYEHNE KHOMKKU M 3HKoAepa K
OZHOMY KaHany, nMbo UCNob30BaHME SHKOAEPA C HAXKMMHOMN KHOMKOW.

KHOMKK, NOAKNOUYaeMbIe K KOHTPOIEPY, MOTYT ObITb KaK HaXXMMHble (TakToBble), T. €. 6e3 PpuKcaumm, Tak
N ¢ dMKcaumet B HAXKaToOM NONOXKEHMU. A MCNONb30BaHMA KHOMOK ¢ GMKcaLMein uan nepekntodaTenei
HeobxoaMmo npomsBecTn HacTponky napametpa USEROCKERSWITCH. Mpu Mcnonb30BaHUM KHOMKK C
duUKcaumen nu e nepekntoyaTenNs KenaTenbHo UCNoAb30BaTb HacTpoliky ALWAYSMAX c nonoxkeHuem
1. B TaKOM cayyae KOHTPOA/JEpP MNEPEBOAMTCA B peXMUM paboTbl 63 NPOMENKYTOUHbIX, MEXAY
MaKCMManbHbIM U1 MMHUMA/IbHbIM 3aTEMHEHUEM 3/IEKTPOXPOMHOTO CTEK/A, COCTOAHMUMN.

B KOMMN/IEKTE C KOHTPOIIEPOM, NO KeNAaHUIO NoTpebuTena, noctasnatoTca KHonkn PSO01-N11INAWURUG
npoussoactea Well Buying. [laHHble KHOMKW ABAAIOTCA TaKTOBbIMU, T. €. 6e3 dMKcaummn, 1 ocHalLeHbI
BCTPOEHHbIM  ABYXLUBETHbIM  CBETOAMOAHbLIM  MHAMKATOPOM. J[lOMyCKaeTcA  WUCNo/ib30BaHME C
KOHTPOA/NIEPOM APYrMX TUMOB KHOMOK. [epes yCTaHOBKOW KHOMKM B aBTOMOOW/b, NpeaBapuTenbHO
cnepyeT NpoBepPUTb YETKOCTb CpabaTbiBaHMA HaXKaTUA KHOMKKU. [py nepeckakmBaHUM Yepes pexnum npm
HaXKaTUW Ha KHOMKY, cnenyeT yBeAUYUTb MHTEpBan aHTMApebesra nocpesCcTBOM NapameTpa z KomMmaHabl
BUTTON HacTpoek. NapameTp y AaHHOW KOMaHAbl NPUMEHAETCA ANA onpeaeneHma nepnoaa HaxkaTma Ha
KHOIMKY, KOTOpPOEe Pacrno3HaeTcA CUCTEMOM KaK AUTeNIbHOEe HaxaTue. [nnTenbHoe HaxKaTne Ha KHOMKM
ABYX KaHa/N0B NPUBOAUT K BK/IOYEHNE AEMOHCTPALLMOHHOIO peXKMma.

! Pecypc KoHTpONINEpa ONpeaenseTca pecypcom UCNoNb3yeMblX 31eKTPOMeXaHNYecKunx pene. O6bluHble anropUTMbl
nepekNloyaloT pene [fBa pPasa 3a UMKA TOHMPOBAHMA/PAacTOHMPOBaHMA. Pene aBTOMOBGWALHOTO Knacca,
NPUMeHsemble B KOHTPO//NEpPaX, MMEIT HapaboTKy Ha oTKa3z He MHee 100.000 uuMknos, Takum obpasom,
MWHMMa/IbHOE KOJ/IMYECTBO LMK/IOB TOHMPOBaHus/pacToHMpoBaHua coctasnset 50.000 uuknos. U paxe 20%
CHUKEeHWe pecypca ocTaBnseT He meHee 40.000 uuknos, 4to 60see 4Yem [OCTAaTOYHO A5 eXeaHEeBHOM
3KCMNyaTauMmn Ha NPOTAXKEHUU AINTENIbHOTO Neproaa.
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Mpwn Mcnonb3oBaHMM IHKOAEPOB, KaK NPABM/IO HACTPOMKe NoABepraeTca TUN sHoKAepa. OH moxKeT bbITb
n1bo nonHowarosbl, AM60 Nonywarosbli. MoAHOWArOBbIE SHKOAEPbI 33 OA4MH LWENYOK NOBOPOTa PYUKM
9HKOAepa nepenaroT ABa WMMNyAbCa B KOHTPOAAEp, MNOANyWaroBble TONbKO OAUH umnynbc. [lpwu
MCNO/Ib30BaHMM 3HKOAEpa C TUMOM OT/INYAIOLLErocs OT YCTAaHOBKM B MapameTpax, BO3MOXKHO Anb60
nepeckakMBaHMe Yepes Larv aropuTMoB, 60 NPUCYTCTBYET HEOHXOAMMOCTb B BO/IbLLIEM KOJIMYECTBE
060pOTOB Basa 3HKOAEpa A1a cpabaTbiBaHUA Nepexoga anropuTma Ha cneaywoowmi war. Mpu
NPaBW/IbHOM HACTPOMKEe MOXKET NOTPe6OBaTLCA AOMNOHUTENBHO YCTaHOBUTL KOIMYECTBO 060POTOB Basa
3HKOZEepa HeobxoaMmoe ANs OCYLWEeCTBAEHUA Mepexosa anroputma ynpasB/ieHUA KOHTPONEPOM Ha
cnegyowmii war. Mpu MCNONb30BaHMM Manoi pPydYKM IHKOAEPa PEKOMeHAyeTCA YCTaHaB/AMBATb
yBE/IMYEHHOE 3Ha4YeHWe, a NpM MCNO/Ab30BaHMM 60NbWOK, HAOOOPOT yMeHblueHHoe. BmecTe ¢
KOHTPOJ/IIEPOM, MO KENaHWo MnoTpebuTens, MoryT nocTaBasTbCA 3HKoaepbl PEC12R-4220F-S0024
npomnssoacTea Bourns.

MoMMMO KHOMOK WM 3HKOAEPOB, MEPEMELLEHME MeXAY 3Tanamu anroputma ynpaBAeHMA MOXKeT
OCYLLECTBAATLCA MPU MOMOLLM CUTHANIOB OT BHELLIHEro ANCTAaHLMOHHOro 610Ka ynpasneHus. B kKauectse
nogobHoro 6/10Ka ynpaBaeHMA MOMKET BbICTynaTb OOblYHAA cUCTEMA ANA YNPaBAEHWUA Fapa*KHbIMM
BOPOTaMM, LWNarbaymamm 1 npoyein aBTOMaTUMKOM, C nuTaHMem 12 B nocTtoaHHOro Toka (Hanpumep, Apollo
RX-Multi ¢ nynstamu Apollo TOM 2 nnum Apollo RX-Fix). BHEWHWI ANCTAHUMOHHDBIN 610K MUTaHUA MOKET
ObITb OCHALLEH KaK MMMYAbCHbIMW pene (MMUTaLMA HaXKaTUSA KHOMKW), Tak U cTabunbHbIMKU pene
(MmuTauma paboTbl nepekntovatens). MNogKnloueHUe BbIXOAOB pesie OCYLLECTBAAETCA aHaNOMMYHO
NOAKNIOYEHUIO  KHOMOK. JlonyckaeTcA napanienbHoe MNOAKNOYEHME KHOMOK, 3HKOAEPOB MU
ANCTAHUMOHHbIX 6/10KOB ynpaBieHus.

Mpn NOAKNIOYEHMN KHOMOK HEOOXOAMMO OCYLLECTBAATb UX NoaKAtoYeHMe K Bbixogdam GND n «3HKoaep
C» KoHTponnepos (cm. MpunoxkeHue 1). Mpu NnoaKNOYEHUN SHKOAEPOB MNOAKAOYEHNE OCYLLECTBAAETCA K
Bbixogam GND, «9HKkoaep C» (4N SHKOAEPOB C HAXKMMHOMN KHONKOWM), «DHKoAep B», «IHKoaep A».

Ana nHamkaumm coctoAHmA KOHTPO/1/1epa BO3MOXHO NpumeHeHWe cBeToanoaos C TOKOM I'IOTpE6J'IeHMFI
00 20 mA. Kak npaBunI0 NPUMEHAIOTCA 3€/1eHbIN U KpaCHbIVI cBeToanoabl, NOAKNKOYEHHbIE BCTPEYHO.

Ar Y

PUcyHOK 2. Cxema NOAK/NOYEHUA UHAUKATOPHbIX CBETOANOAOB.

MoaKntoueHne CBETOAMO/0B OCYLLLECTBAAETCA K BbIBOAAM KOHTpoiepa «CeeToamony.

MPOLEAYPA YIPABJ/IEHUA KOHTPOJ1IJIEPOM

Moa BO3aeiCTBMEM BHELWHEro ynpaB/ieHWs, Hanpumep, HaxKaTMem KHOMOK, AMbo Ke Mo ucteyeHuu
BHYTPEHHUX TaMepOoB, KOHTPO//Iep BbINOJHAET Mpoueaypbl Nepexoga MO BHYTPEHHWX CTaguam
anropuTma ynpasieHUA 3/EeKTPOXPOMHbIM CTEKNOM. B 3aBMCMMOCTM OT MPUMEHAEMOro anroputma
KOJIMYECTBO LIAroB MOXKET 6bITb pasHbiM. TeKyLLee COCTOSHWE BbIBOAOB KOHTPOJINIEPA, A TAKMKE CTaguto
anropvTMa ynpaB/iieHUn CTEKJIOM MOKHO NOJTYYUTb NPU BbiI30OBE KOMaHAbl STAT.

HYI'IEBaﬂ CTaanA O3HAYAET MAKCMMAJIbHYIO NPO3pPavYHOCTb CTEKAA. B ato BpemA Ha Hero He nodaeTcA
HUKaKOeE HanpAaxeHue. I'IpM Ha*XaThnM Ha KHOMKY ynpasBaeHMA WKW NpU NOBOpPOTE BaJsla 3HKOAEpPA
KOHTPOA/Iep NepexoamT Ha CTagMio MaKCMMAZIbHOIrO 3aTeMHeHMA cTekna. MNpu ynpaBneHUn KHONKamu,
BbINO/IHAETCA OAHOKPATHOE Ha*XaThe Ha KHOMKY, Npu NCNo/1b30BaHUN SHKOAEPA — NMOBOPOT Ha 3a4aHHOEe
KO/IN4eCTBO WENYKOB B CTOPOHY yBE/IMYEHUNA CTENEHU TOHNUPOBAHUA (CTOpOHa noBOpPOTA A4NA yBE/IMYHEHNUA
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cTeneHy TOHMPOBAHMA ONpeaenaeTca TeM, Kak BbIBOAbl IHKOAEPa NOAKNIOYEHDI K BbIBOAAM KOHTpOAAEpa
«3HKOZEp B» n «IHKoAEpP A»).

Ka)kgoe HakaTMe KHOMKW CONPOBOXAAITCA BU3yaNbHbIM  MNOATBEPXAEHMEM CBETOANOAHbIM
WHAMKAaTOPOM M CUTHA/NIOM BCTPOEHHOro 3ymmepa. B cnydae ecnu 3aTpeboBaHHas nNosib3oBaTenem
onepaums B TEKYLLMIA MOMEHT HEAOMYCTUMA, TO MPOUCXOAUT 3BYKOBOE NOATBEPHKAEHNE HEBO3MOMHOCTU
BbIMNOJIHEHUA onepauun. M3meHeHMe COCTOAHMA MPU MOBOPOTE 3HKOAEpPa COMPOBOMKAAETCA TObKO
3BYKOBbIM COMpPOBOXAeHWem. MpU AOCTUNKEHUU MaAKCMMaNbHOTO UAN MUHUMANbHOTO COCTOSAHMA MNpWU
MCNONb30BaHUM 3HKOAEPa NOAAETCA ABOMHOM CUrHAN NOATBEPIKAEHUA, B APYTUX CYUAsAX, €CN BKAOYEH
PEXUM MOAaUN HaMNPAMKEHUA Ha 31EKTPOXPOMHOE CTEK/IO MOA3EeTCA €AMHWUYHbLIA 3BYKOBOW CUrHan
NOATBEPXAEHNA, B OCTa/IbHbIX C/lyYasX MOBOPOT Basia SIHKOAEPa He Bbi3blBAET U3MEHEHUA COCTOAHMA U
COOTBETCTBEHHO OTCYTCTBYET NOATBEP}KAAOLLAA UHAMKALUMA.

MpM MCNONb30BaHMM HECKONbKUX CTeneHel TOHWPOBAHWA CTeKNa, Mocaedylollee HayKaTe KHOMKM
ynpaB/ieHus nepeseseT afropuTM KOHTPOJIIepa Ha CTaguio, obecneynBatoLLyio cpegHee COCTosHME Mo
CTeneHn TOHMPOBAHMUA 3/IEKTPOXPOMHOIO CTekna. Elle oAHO HarKaTve MepeKtoYnT KOHTpOo/iep Ha
HU3LWYIO CTyneHb TOHMpOBaHUA. CredylolwmMe Ha)KaTue nepesefeT anropuTM KOHTPOJIIEpa B PEKUM
YCKOPEHHOTO pPacToOHMPOBaHMA. Bo Bpema YCKOPEHHOIo PacTOHMPOBAHMNA HENb3A NEPEBECTM KOHTPOAEp
HW B O4MH APYroi pexMm 40 Tex nop, Noka npoueaypa He byaeT 3asepweHa. Bo Bpema npoueaypbl
YCKOPEHHOTO PAacTOHMPOBAHWA CBETOANOAHBIN MHAMKATOP MUTaeT.

Mpy M3MeHeHWW cTeneHW TOHWPOBAHWA CTEKMa HeobXoAMMO MPUHMMATL B pacyeT, YTo daKTUYeckoe
M3MEHEHMEe COCTOAHMA CTeneHM TOHMPOBAHMA CTeKNAa He MPOMCXOAUT MrFHOBEHHO, Ha M3MeHeHue
COCTOAHMA CTEMEHN TOHMPOBaHUA TpebyeTcAa HEKOTOPOE Bpems.

Mpu BKAOYEHUM BUMHAPHOrO PEXKMMa YMNpPaB/ieHUs KOHTPOANEPOM, KOrAa AOCTYMHbI TO/IbKO PEeXMm
MaKCMMasibHOW MNPO3PaYHOCTM M  MAKCMMANIbHOTO 3aTEMHEHMA, anropuTM KOHTPOI/Iepa MOMKET
NepPeKNYaTbCA TOIbKO MEXKAY 3TUMWU ABYMS PEXMMAMM MOC/iefoBaTeNbHO (TaK »Ke BK/OYas pexum
YCKOPEHHOTo PacTOHNPOBaHMA).

B cnydyae, ecnm Ha KOHTPOA/IEp He NodaeTcA HanpsaXeHue, TO OH MepeBoAUTCA B PEMM MAaBHOMO
PacTOHMPOBAHMA CTEKNA.

InfinityTint

InfinityTint — PupmeHHan TexHonornsa OKTornacc No NAaBHOM M TOYHOM HACTPOMKe Tpebyemoro ypoBHs
CBETOMPOMNYCKAaHMA 3/IEKTPOXPOMHOrNO CTeKNa. [laHHaA TEXHOOMMA NPUMEHAETCA NPU UCMONb30BAHUN
SHKOAEPOB COBMECTHO C KHOMKaMW MAU C NPUMEHEHMEM SHOKAEPOB C AONOJAHUTENbHOW (YHKUMEN
KHOMKM.

Mpun wucnonb3oBaHun ¢yHKLUMKM InfinityTint Ha)KMMHbIE KHOMKM, BK/OYAs KHOMKY Ha 3HKoAepe,
MCNONb3YIOTCA ANA BK/AIOYEHUA W BbIKJAIOYEHMA PEKMMOB TOHMPOBAHMA CTEKNA. DHOKAEP *Ke
MCNONb3yeTcs ANA U3MeHeHUA ryBMHbI TOHMPOBAHMA CTEKNA B MpeAeniax BO3MOXKHbIX ANA AAHHOro
usgenus.

Mpu ucnonbsoBaHun dyHKUMK InfinityTint cnegyet obpaTUTb BHMMaHME Ha BepHble HACTPOMKM TMMa
MCNOMIb3yeMOTrO 3HKOAEPa, A TaKXKe Ha HACTPOMKY TOYHOCTM MOACTPOMKM CTENEHM TOHMPOBAHMUA
kKomaHgo INFINITYTINT. Yem 6onblie 3HaYeHWe NapaMeTpa, TEM TOYHEE MOXKHO MPOU3BECTU HACTPOMKY
rnybuHbl TOHWpoBaHMA. OAHaKo, cnedyeT WMMeTb BBMAY, YTO nNpoueaypa W3MeHeHuA TNy6uHbI
TOHMPOBAHMA 3aHMMAET HEKOTOPOE BPEMSA M TOJIbKO NOC/IE €r0 UCTEYEHMA YCTaHABAMBAETCA BblbpaHHan
rnybuHa TOHMPOBAHMA CTEKAA.

BpallieHusa 3HKoAepa BAMAIOT Ha CTeneHb FNy6MHbI TOHMPOBAHMA TOJIbKO B PEKMMAX YCKOPEHHOIO
TOHUPOBAHMA UK NOAAEPKAHUA YPOBHA TOHNPOBAHMA CTEKA. B 3TUX pexxnmax npu noBopoTe sHKoZepa
OCYLLECTB/IAETCA 3BYKOBOE NOATBEPKAEHME MOBOPOTA Bafa aHKogepa. Mpu AOCTUKEHUU MUHUMAJTbHOW
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MAM  MaKCUMaNbHOW YCTAaHOBKM YPOBHEM TOHMPOBAHWA  WCMOMb3yeTcA ABOWHOE  3BYKOBOE
noaTeepXaeHue.

Ha aByxKaHanbHbIX KOHTpoanepax KAC-2 aonycKkaeTca COBMECTHOE UCMO/Ib30BaHMe KHOMKM € GUKcaunel
WAW NepeKNtoYaTens u sHkogepa. Mpu 3Tom, A1 KOPPEKTHOW PaboTbl SHKOAEP NOAKAOYAETCA K OAHOMY
KaHany, a nepekatoyvatenb K Apyromy. [JOMNOAHWUTENbHO BKAKOYAKOTCA PEXUMbl YNpaBieHUs OOHOM
KHOMKOW, OAHMM 3HKOAEPOM M YNpaB/ieHMe nepekatoyatesem. Ha ogHOKaHaNbHbIX KOHTponnepax KAC-
2 MWHM COBMECTHOE WCMO/Ib30BaHWE KHOMKU C ¢UKCaUMen MAM nepeknovatens M 3HKoaepa
HEeBO3MOXHO.

ﬂpou,ep,ypa penakcauuum

Mpn anuTenbHomM W HenpepbiBHOM  WUCMOAb30BAaHUM  pPeXUMA TOHMPOBAHMA MNOLKAHOYEHHOro
3/1IEKTPOXPOMHOTrO CTEKAA MO UCTEYEHUIO, YCTAHOBAEHHOIO 3aBOA0M NPOM3BOANTENIEM BPEMEHMU, CTEKNO
6yneT NpuUHyaAUTENbHO OTKAOYEeHO BO M3bexaHwe ero nopuum (npoueaypa penakcaumu). [aHHas
onepaumns obasatesibHa U He ABAAETCA OWWMOKOM MAWM Henosnagkon. MHPopmauma o MaKcMmanbHOM
BpemeHu paboTbl 3/IEKTPOXPOMHOrO CTEK/A YKa3blBaeTCs B NacnopTe Ha CTEKO, a TaKKe oTobparkaeTcs
Bbl BblBOAe KomaHabl STAT. lpu HacTynneHun npoueaypbl penakcaunm, AOMycKaetTca MNOBTOPHOe
nepeKkaYeHne INEKTPOXPOMHOIO CTEKNA B PEXMM TOHUPOBAHMUA.

OLLUMBKU 1 ABAPUMHBIE CUTYALIUA

KoHTtponnepbl KOC-2 n KAC-2 MUHU — CNOXKHbIE 3/IEKTPOHHbIE YCTPOMCTBA, NpegHasHayeHHble As
6e30nacHOro ynpaBaeHUs 31eKTPOXPOMHbIM CTEKNOM. BesonacHocTb obecneumnBaeTca He TONbKO 3a CHET
MCNO/MIb30BaHMA CMEeLMannM3MpoBaHHbIX aNroOpUTMOB, HO W 6BnarogapAa MHOXKeCTBY [OaTYMKOB,
MWHUMM3UPYIOLLUX BO3HUKHOBEHME OMACHbIX CUTyaLMiA.

YCTPOWCTBO MOCTOAHHO KOHTPO/IMPYET HanpAXKeHWe CBOEro NUTaHWA. B ciyyae, ecnn HanpsaxeHue
NMUTaHUA ONYCTUTCA Ha BE/IMYMHY HUXKe yCTaHoBeHHOoM KomaHao MINFEEDINGVOLTAGE B TeyeHue 30
CEeKyHJ, TO KOHTpOA/ep NpeKkpawaeT Aobyl0 reHepaunto Hanps»KeHMA uU 6NOKUPYET ee BK/KOYEHME.
Pexxum noarsepKaaeTca CBETOANOAHBIM MHANKATOPOM. [py BOCCTAHOBAEHUM HANPAXKEHUA MUTAHUA 0,0
HOPMAJIbHOFO YPOBHSA, NMPOUCXOAMUT OTKAIOYEHNE aBAPUNHOTO PeXMMA N pa3bioKMpyeTcA BOSMOXKHOCTb
nepektoYEHNA ANTOPUTMOB YNPABAEHUA KOHTPOAIEPOM. JJaHHOe COCTOAHME He ABNAETCA OWMOOYHbIM
WKW aBapuMHbIM M NPeLHa3HAYeHO A1A 3aLUNTbl aKKYMYIATOPa TPAHCMOPTHOIO CPeACTBA OT Pa3pAaKM.

KoHTpo//iep BbINOJIHEH Ha 3/IEMEHTHOM 6ase, npeAHa3HauYeHHOoM 4/1A UCNO/1b30BaHUA B aBTOMOOUIbHOM
TpaHcnopTe, N03TOMYy OH 06/1a43€eT LWMPOKUM gMana3oHOM paboumx TemnepaTtyp. Tem He MeHee, cneayeT
YUYMTbIBATb, YTO BHYTPEHHSAA TEMMNepaTypa KOHTPOJIIeEPa MOXKET Kak MMHUMYM Ha 10 rpaaycoBs npeBbiaTh
TeMMepaTypy OKpyKatowen cpeabl. B cnyyae, ecnn TemnepaTtypa KOHTpo//iepa BbIXOAMT 33 PaMKu
YCTaHOB/NIEHHOIO TEMMEPATYPHOIO PEXKMMA, KaK MO HUMKHEN FpaHuLe, TaK U MO BEpPXHEN, TO reHepauums
HaMPsA)KEHUsA npeKpalwaeTcs W OJIOKMPYEeTCAa ee BK/OYEeHMEe [0 HOpMaau3auum TemnepaTtypbl.
HaxooeHne B OaHHOM COCTOSHUM  MOATBEPXKAAETCA  CBETOAMOAHbIM  MHAMKaTopom. [pwu
BOCCTaHOBJ/IEHUM TEMIMEPATYPHOTO perKmnma paboTa KoHTpoiepa pa3baokmpyeTca. MosTomy npu Beibope
MeCTa YCTaHOBKM KOHTPO/1Iepa cnegyeT UCKNUNTb 6AM30CTb OTONUTENbHbIX NPMBOPOB, a TaK}Ke NOTOKOB
ropsiyero MAM XoN04HOro BO34yxa, Nonasatowwmx Ha KOHTpoanep.

DNIEKTPOXPOMHOE CTEK/I0O — C/IOMKHbIM TEXHUYECKUIM NPOAYKT, AnuTesnbHaa n becnpobnemHan pabora
KOTOPOTro 3aBMCUT OT MHOMecTBa (paKTopoB, OAMH M3 KOTOPbIX AOMNYCTUMblE TEMMEPATYPHbIE PEXUMbI
paboTbl. [MOCKO/NbKY KOHTPO//Ep HacTpaMBaeTcA Mnof, KOHKPETHOE 3/1eKTPOXPOMHOE CTeK/a0, TO
TemnepaTypHble TpaHulbl, MPU KOTOPbIX CTEKNO MOXKET O6biTb WMCMONb30BaHO, 33a4al0OTCA TaK ke
npoussogutenem. B cnyyae, ecnm TemnepaTtypa CTeKna BbIXOAUT 3a YCTaHOB/IEHHble Npeaenbl, TO
reHepauMa HanpaXeHUa AN cTekna ONOKMpyeTca, a camo CTeKNo pacToHupyetca. BnokupoBsKa
NoATBEP}KAAeTCcA CBETOAMOAHbIM UHAMKATOpOM. [lpu BOCCTaHOBAEHMM TemnepaTypbl CTekna Ao
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paspelleHHoro AuanasoHa, 6/710KMpOBKa CHMMaeTcA. TemnepaTypHble npegensl pabotocnocobHocTH
3/1EKTPOXPOMHOIO CTEKNA YKa3bIBAOTCA B NAcnopTe Ha usgenve.

KoHTponnepbl KAC-2 1 KAC-2 MuHM ocHaleHbl annapaTtHow 3awmutol (ATAC) oT noAayn noBbIWEeHHOro
HaNpAXeHUs Ha 3N1EKTPOXPOMHOE CTEK/IO0, a TaKKe OT CBEPXTOKA Ha BbIXOAaX Harpysku (Hanpumep, npu
KOPOTKOM 3aMblKaHUM, CMOCOBHOM NPUBECTU K BO3ropaHuto). Mpu BO3HUKHOBEHUW N0BOro U3 AaHHbIX
cobbITMI reHepauna HanpaXeHMUa OTKAOYaeTCs M He BO30OHOBAAETCA 40 nepe3arpy3kn KOHTposiepa.
CpabaTbiBaHMe annapaTHOW 3aWuUTbl ABAAETCA HELWTATHOM CcuUTyauuen AnA  KOHTpoasepa MU
pekoMeHAyeTcs NOCeTUTb AMnepa ANsA YyCTPaHeHMA NOTeHUWANbHOM Npobaembl.

MpeBECTHNKOM KOPOTKOIO 3aMbIKaHUA MOKET ObITb 0O6PbIB KOHTAKTOB K CTEKAY. B TaKom cnyyae, ewe Ao
BO3HWMKHOBEHMA KOPOTKOTO 3aMbIKaHWA MOMKET BO3HMKHYTb OWMOKA CBA3aHHAaA C HENOAKNOYEHHbIM
3N1EKTPOXPOMHbIM CTeKknom. Ownbka noaTBep)AaeTcA CBETOAMOAHBbIM WMHAMKATOPOM, M reHepauums
Hanps»XeHWa Ha 3aTPOHYTOM KaHajie OTK/Io4aeTca A0 nepesarpysku KoOHTposiepa.

Mpy HeBepHOM MOAK/AOYEHUN BHELIHUX CEHCOPOB BOAbTMETPa (Hanpumep, nepenytaHa MOAAPHOCTb)
HEBO3MOXHa MNpPaBWUAbHAA KOPPEKTUPOBKA reHepuUpyemoro HanpsxeHusa. [pu nobbix ycnoBuax
reHepaumMmM KoHTpoasnep 6yaeT nonydyaTb HEBEPHble AaHHble O ¢GaKTUYECKOM HanpsxkeHuun. [pu
06Hapy*eHnn NogobHOM CUTyaL MK reHepauma Ha 3aTPOHYTOM KaHane OTKAYaeTca A0 nepesarpysku
KOHTpoOepa.

MWUKpONpOorpammHbIA Ko, KOHTPOJ/I/Iepa CMNPOEKTUPOBAH C YYETOM Jy4YllMX MPaKTUK pa3paboTku
nporpammHoro obecneyeHusa ana MHAYCTPUM CPEACTB TPAaHCNOPTa U NPOXOANT MHOFOKPaTHbIE NPOBEPKM
nepes ycTaHOBKOM B KOHTpoasiepbl. OgHAKo, B HEKOTOPbLIX CUTyauuax, Hanpumep, nNpu aerpagauum
MUKPOUNMNOB KOHTPOJI/IEpPa, MPUCYTCTBUM HEOOHApPY)KEHHbIX PaHEee CKPbITbIX MPOU3BOACTBEHHbIX
AedeKTtax B ymnax, olmbKax B annapaTHoi naathopme M npoyem, BO3MOXKHO HEKOPPEKTHOE NoBedeHue
KOHTpO/I/Iepa, NpuBOAslLLEEe K ero «3aBucaHuUio». B Takom cnyyae, Bo uM3bexaHWe BO3MOMKHOIo
NnoBpeXaeH A NOAKNOYEHHOMO 3/IEKTPOXPOMHOMO CTEK/1a NPOU3BOAUTCA Nepesarpyska KoHTpoasiepa ¢
OTKOYEHMEM FEHEPALMM HANPAXKEHUS, eC/IM TaKOBasA NPOMCXOANIa B MOMEHT «3aBMCAHUAY.

Mpn BO3HWMKHOBEHWW HEKPUTUYHOWM OLIMOKKM, AENCTBME KOTOPOM pPacrnpoCTpPaHAETCA Ha MOMEHT 40
yCcTpaHeHua daKTopa, NpMBeALero K olWnbKe, BKAYAETCA KOHTPACTHbIA CBETOAMOAHbIA MHAMKATOP U
nogaetcs 5 curHanos 06 ownbKe. Mpr BO3SHUKHOBEHWM OLLMOKK, OTKAOUYEHNE KOTOPO BOSMOXKHO TO/IbKO
npu nepesarpyske KOHTPOAAEpa, BKAOYAETCA KOHTPACTHbIM CBETOAMOAHbIN MHAMKATOP M nogaetca 10
curHanos o6 owubke. Mepesarpyska KOHTpoasepa MOXKeT OblTb OCyLlecTBAEHa KaK MoCpeacTBOM
KomaHgbl REBOOT nogaHHoM yepes USART, TaK M Npu OTKAOYEHUM M NOBTOPHOM BKAOYEHUWN MUTAHUA
KOHTpoAanepa. MHGopMaumio 0 HAKOMIEHHbIX OLMOKAX MOXKHO MNOAYYUTb NocpeacTBOM KomaHab! INFO.
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MPUNOXEHUE 1. CXEMA BbIBOOB KOHTPOJITEPOB KAC-2 N KOC-2 MUHU
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PucyHok 3. Cxema BbiBOA0B KOHTponnepa KAC-2
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