OBLWIECTBO C OrPAHUYEHHOW OTBETCTBEHHOCTbLIO
HAYYHO-MPOU3BOOACTBEHHOE NPEONPUATUE
«BUBPOBWUT>»

BUBPO

AMMNAPATYPA «<BUBPOBUT 300»

UHCTpYyKUMA No HacTpoukKe Mmoaynen KOHTpons

BLLUMA.421412.300 N1

r. PoctoB-Ha-[oHy
2010r.



MHCTpyKUUMA No HacTporike Moaynen BLLUMA.421412.300 N1 OOO HIMM «Bnbpobuts»

Ten./dakc (863) 218-24-75
Ten./cakc (863) 218-24-78
E-mail: info@vibrobit .ru
http:// www.vibrobit.ru

WHCTpYKUMA MO HacTpoiike MoZyrnen npefHasHayeHo Ansi O3HaKOMIIeHWsl nonb3oBateneit (MoTpebutenei) ¢ OCHOBHLIMM
NpUHLMNaMu paboTsl 1 MeTodamu HacTPOKM annapaTypbl «BubpoouT 300».

Mpeonpustue «BUBPOBUT» octaBnsaeT 3a cobov nMpaBO 3aMeHbl OTAENbHbIX AeTanerd U KOMMMEKTYLWwux uagenuin, 6es
YXYALIEHNS TEXHUYECKMX XapaKTePUCTUK annapaTypbl.

Pedakuusi 4 om 30.09.2010

MN3meHeHnsa He BHOCATCS



MHCTpyKUmMA no HacTporike moayrnen BLLUMA.421412.300 N1 OOO HIMM «Bnbpobut»

CopgepxaHue
OOBLLIME CBEIEHMSI. ..........oeeviitiei e eeeee et ee e e e e et ettt eeeeeeeeeeaatt e aeeeee e e et tat s aeeeeeeastaan s aaeeeseesasa e aesseesssaanaeeeessssstannnsaeessneenns 4
BknioyeHne nutaHuA, cOpoc N «XoNOAHLIN CTAPT» MOAYIIEMN KOHTPOSIS.....c..uuuiiiiiiaaaeaaiiiieeaaaaaaaaiineeeeaaaaaaaeeeeens 6
BKITHOUBHME TIATAHUS. .....eeiii ittt e e ettt ettt e e e e ookttt e e e e e 4o s bt b ettt a2 o444 n R b e e et e e e e e e e e aa bbb e ettt e e e e e bbb a e e e e e e e e s aaeee s 6
(@7 oT o T TN Y (o7 1Y/ 1< TP TSP PPRTTRIN 7
20 CoTy (o) N 17 W ey =T ol s Vo) x 1/ = TSR 8
CpencTBa MHANKALMM M YIIPABIIEHMS.........cciuueeeeiiitieeesitteteesstteeeesatteeeesasteeesaasteeeesasseeaesasseseesassesessasseseesasseseesassssssnnnns 9
Mogynn MK20, MK21, MK30 - BAPUAHT ‘DC ... .uuuuuuiuiuiuiuiuiuiniuiuieiatntnrnrnrererneernenenneeseneneerssnesensssnsesssnrnsssnsnsnrnsnnnsneeeesnns 9
Moaynu MK20, MK21, MK3O0 - BAPUAHT ‘DIC-20 .....ce e iiiiiieitee e ettt e e e e e e ettt e e e e e e s e aanbeee e e e e e e e aannbeeeeaaeeesaansnseeneennes 10
PaGOTa @MMAPATYPBL........ooiuiiiiiiiiiiii bbb b e bbb e e bbb 19
Mogayne MK20 — namepeHue nepemeHHbIX CUTHANOB (BUOPOMEPEMELLEHNE).........uviirererreenieeesreeesrenesnreesreesnenees 19
Mogyne MK30 — namepeHue nepemMeHHbIX CUTHANOB (BUOPOCKOPOCTD). . ...uvieureerirerirreesiresasseeessneesreeessneessneeeseneenes 25
Moaynb MK21 — nsmepeHne abCcoMOTHON BUBPALIMM POTOP@. .. eeeeeeeeiuurrereeeaaaaaaannteseeaeaasaaasseesseeaaeasaaansssseeeaeasaannnes 27
BU24 — MOAYIb YAANEHHOM MHIOMKALIMM. ......cceeeeeeeeee e ee e ee e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s e e e e e s e e e aaaesaeaaeaaeaaeaeeennns 28
BbIXOAbI BHELLUHEM CUTHATMBALIMM.......cceeieeeiiiieeeeeesesetieeeeeaeessaassttaeeaaaeesaasssteesaeaessansssseeeaeessaasstaseeeeeessansssnnneeeansenans 30
CurnoBble NOMNYECKME BBIXOABI C OK.... .ottt ettt e e e e e e e e ettt e e e e e e e e ea b e e e eeeseee b eeeeeeeersens 30
YHNOUUNPOBAHHBIE TOKOBBIE BBIXOLBI 4-20MAL..... ... uueueuieieieieeeeeeetneeeaeeeeaeeeaeeeeeeeseeeeseeeeesssesssssssessssesssnsssssnsnsnssnnsneenans 33
MHTEPDEMCBI YIIPABIIEHMS. ... ....eieiiiii ettt e e e e ettt et e e e e e e e atbeeeeeeeeaaaaaatbeeeeeaeeeaaaseebeeeeaaeesaansbsbeeeaaaseeannnbnseeeaaeeaaannes 35
=Y o0 o 1= Lol S Y b 1 R 35
R oo o 1= Lo @ N A 0] PSP 39
LY a oY TN TN Lo =Y oo oL Tod S Il 1R 1 N 45
MapamMeTpbl HACTPOMKUN U TEKYLLEE COCTOAHME MOLYITEM. .......cuviiieeiiiiiiiiiieeeeeessstttteeeeaeessssstateeeaeessssnsnrnneeeaeesannnes 46
Moaynu MK20, MK2L, IMKB0.....cc ettt et e e e e oottt et e e e e e s e tabeeeeaae e e s e nbebeeeeeaaeesaansnsneeeaaaeeaannnnnnennes 46
MOAYINb MHAMKALMUM BUI24 ...ttt ettt e e oottt e e e e e o e sttt et e e e e e e e e eanbbbeeeaaaeeeanbnrneeaaaans 60
MporpammHoe o6ecneyeHne AnA HACTPOMKM Moayren ¢ NOMOLWbLIO MK ... 62
Mogynn MK20, MK2L, IMKSB0.........ueiiiiiiiie e iiitiee ettt ste et sttt e e sttt e e sttt e e e sbte e e e ettt e e e sabaeeeeambeeeaesabbeeeesanbeeeesbbeeeeannnnes 63
MOLYIID BUI24 ...ttt oottt et e oo oo e ettt et e ee e oo e at et be et e e e e e e e e anbeeeeeeee e e e nbnbeeeeaaeeesannreneeann 71
MpunoxeHne A. Ha3HAYEHMNE KOHTAKTOB PABBEMOB........cciiiiiiiuitttiitaaaaaaautieteetaaaaaaantteeeaaaassaaasssbseeaaaaaaaaaaaaaaeeeesnns 73
MpunoxeHue 5. PacnonoXeHne OPraHOB PEIYIIMPOBKM. ...........ooiiaaiiiiiitiiiiaaaaaaaaitieeeaaaeaaaaaasbeeeaaaeeaaasnsseeeeaeaaeeans 75
MpunoxeHne B. MapamMeTPbl MHTEPMIEMCOB CBABM..........cccoiuitieiiiiieeaiiteeeeaittieeesatteeeesasteeeesstteeeesasbeeessaneeeesssnnnnnes 78
Moaynu MK20, MK2L, IMKSB0.....cci ettt e oottt ettt e e e e oottt et e e e e e e e s tabe e e e e aeaeaaneebeeeeaaaeeeaanssaneeeaaeeeaannnnnennes 78
MpunoxeHue I'. PekoMeHOALMN MO HACTPOMKUN MOLYITIEM. ... ....uueiiiiiaiiiiiiiieiaaaaaaaiteteeaaaaeaasntbeeeaeaeeeaaannnbeeeaaaaaaanns 80
MOLYIIE MK20... .o ———— 80
IMOLYIID VKB, ettt ettt oo oottt et e e e oo oM ettt et e e e e 24 e e m R abe e e e e e ee e e e e amabbeeeeeaee e e nsnbseeeeaeeesannsbneeeaeannneans 87
MpunoxeHue [1. YctaHoBka apanBepa MCOL1 USB ana MK ¢ OC WIindows XP........cccuviiiiiiiiiiiiiiiieee e 94

M3meHeHns He BHOCATCS 3



MHCTpyKUUMA No HacTporike Moaynen BLLUMA.421412.300 N1 OOO HIMM «Bnbpobuts»

O6wue cBegeHUs

AnnapaTypa «Bubpo6ut 300» npeacTaBnsieT coboi KOMMNIeKT COOPOYHbIX Y3/10B, BbIMOMHAWMUX (DYHKLUM U3MEPEHUS 1 KOHTPOIS
napaMeTpoB MNepuoaNYECKUX CUrHaNoOB MOCTOSIHHOMO M MEePEeMEHHOro TOKa MMM HaMnpshKeHWsl, 4acToTbl MMMYIMbCHLIX CUrHanoB, B
CTauMoHapHbIX KOHTPOSbHO-CUrHaMNbHbLIX U MHOPMAaLMOHHO-U3MEPUTENbHBIX CUCTeMax Typ6oarperaTtos M MHOTO 0GOPYAOBAHUS.

B naHHOM fokymeHTe onmcaHbl mogynu MK20, MK21, MK30, 6nok nhgukauumn biA24.

Mogyns MK20 npegHasHayeH Onsi uamepeHusi BubponepemelleHnss METOAOM CreKTparnbHOro aHanmsa CUrHanoB JaTyuka B
pexume peanbHOro BpPEMEHM, BbIMOMHAET (PYHKUMM curHanmMsaumMm u  3aWwuTHOro OTKMYeHus obopyaoBaHus. W3amepsiemble
napameTpbl BUGpaLMn 1 3anTHbIE (DYHKLMKN B PEXUME peanbHOro BpeMEHMU:

¢« O6opoTHas 4acToTa F;

¢ Bwubponepemelienne 5y — 5000y, 5My — F/2, 2F — 5000 u;

¢ BubponepemelieHne Y2, 1-10-11 060POTHON COCTaBNSAIOLLEN;

¢« ®a3za %, 1-5 -1 060pOTHON COCTaBMSIOLLEN;

¢ UamepeHne amnnutyael n dasbl 060poTHbLIX cocTaBnsaowmx ot 0.05My;

¢ [locTosiHHOEe cMelLeHue (3a30p);

¢ KoHTpornb ucnpaBHOCTW JaTuuKa;

. 3 ycTaBku Bnbponepemellexms 5My-5000u;

e 1 ycrtaBka HY BubponepemeleHunsa 5y — F/2;

e [leTekTMpoBaHME cKayka amnnuTyabl BuOponepemelleHus 5Mu-500y, amnnuTygbl u asbl 1-1 06opoTHOMN
COCTaBNAKLEN.

Mogyns MK21 npepHasHayeH Ons uamepeHusi abcomntoTHOro BMOpoONepeMeLLEHMST pOTopa METOAOM CMEKTPanbHOro aHanmsa
CUrHarnoB JaTyuka B pexvMe pearibHOro BpeMEHM, BbIMONHAET (OYHKLUM 3aLLMTHOIO OTKoYeHns obopyaoBaHus. Ha nepBbii KaHan
NOAKINOYaeTCa AaT4yuMK OTHOCUTENBHOTO BMOponepeMeLLieHne poTopa, Ha BTOPoW kaHan — gaTyuk abcontoTHoro CK3 BnbpockopocTtu
onopbl (BkNagbiwa). TpeTun u 4eTBepTbid KaHanbl SABMASIOTCA pacyeTHbIMW. TpeTun kaHan — abconTHoe BubpornepemMelleHne
onopbl(BKNagbIwa), pesynbTaT WHTErpupoBaHWs curHana BMOPOCKOPOCTM BTOPOro KaHamna. YeTtBepThii kaHan — abcomnoTHoe
BMOponepemeLLeHe poTopa, pedynbTaT BEKTOPHOMO CMOXEHUS CUrHana kaHamnos oauH (OTHOCUMTENbHOE BMOponepemeLleHme potopa)
n Tpu (abcontoTHoe B1bponepeMelLieHne onopbl(BKnagbiLa)).

Namepsiemble napameTpbl Bubpaumm mogynem MK21 no kaHanam BubponepemMelLeHns:

¢ Bubponepemelienne 5y — 5000y, 5y — F/2, 2xF — 5000 u;

¢ BubponepemeleHue Y2, 1-10-1i1 060POTHON COCTaBNSAIOLLEN;

e @a3za 1-10-11 060pOTHONM COCTaABNALIEN;

. 3 ycTaBku BnbponepemelleHms 5My-5000u;

¢ 1 ycraBka HY CK3 Bubponepemelryenuns 5y — F/2;

e [leTekTMpoBaHWe ckadka amnnutyabl Bubponepemellenms 5Mu-500y, amnnutyabl 1-i1 o6opoTHOM 1 ee hasbl.

M3mepsiemble napameTpbl BUbpauumn moayna MK21 no kanany CK3 BubpockopocTu:
e CK3 Bubpockopoctu 10Ny — 1000y, 10My — F/2, 2xF — 10000y;
e CKS3 BubpockopocTu ¥2, 1-10-11 060pOTHOM COCTaBNSIOLLEN;
e ®aza 1-10-/ 060pOTHOW COCTaBNSOLLEN;
e 3ycraBku CK3 BubpockopocTn 10IMy-10000u;
e 1 ycraBka H4Y CK3 Bunbpockopoctn 10y — F/2;
¢ [JetektmpoBaHue ckadka CK3 Bmbpockopoctn 10IMy-1000Iu, CK3 1-1 o6opoTHON 1 ee dasbl.

JloNONHMTENBHO BLIYUCAAIOTCA Y KOHTPONUPYIOTCA criedytolume napameTpbl:
e [OCTOSIHHBIN TOK AaTuMKa U KOHTPOIb MCNPaBHOCTW KaHamnoB U3MepPeHNUs OANH U ABa;
e [loCTOSIHHbIV 3a30p MeXQy AaTYMKOM U KOHTPONMPYEMOW NOBEPXHOCTH NO NEPBOMY KaHarny usmepeHuio;
¢ YacToTa BpalLeHus B 06/MUH.

Moayne MK30 npegHasHayeH ans mamepeHus CK3 BMOBPOCKOPOCTM METOAOM CMeKTpanbHOro aHanv3a CUrHamoB AaTynka B
pexuMe peanbHOro BPEMEHM, BbIMOMHAET YHKUMM CUrHanusaumMum W 3aluTHOrO OTKMYeHus obopypoBaHus. Msmepsiemble
napameTpbl BUOpauun 1 3awnTHbIe PyHKLMM B peXMMe pearnbHOro BpeMeHu:

« O6opoTHas vacTtoTa F;

¢« CK3 Bubpockopoctn 10Ny — 1000y, 10Ny — F/2, 2F — 1000Iy;

¢« CK3 Bubpockopoctu ¥, 1-10-11 060pOTHOW COCTaBNsOLWEN;

¢ ®da3za s 1-5 -1 060pPOTHON COCTaBMAIOLLEN;

« Amnnutyga u cpasa BubponepemelleHns 1-in 060pOoTHONM COCTaBMSOLLEN;

e Pa3amax curHana «nuk-nuk» n koaduumeHT opmbl cUrHana;

e KoHTponb ncnpaBHOCTU AaTUMKa;

e 3ycraBku CK3 BubpockopocTn 10IMy-10000u;

e 1 ycraBka H4Y CK3 Bunbpockopoctn 10y — F/2;

¢ [etektnpoBaHue ckayka CK3 10MMy-1000Iy, CK3 1 dasbl 1-11 060poTHONM cocTaBnsitoLLen BUBPOCKOPOCTY.
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Bnok wHaoukaumm BW24 npepgHasHayeH AnA  yaaneHHOro OTOOpaXeHWs 3HavyeHWM W3MEpEeHHbIX MNapameTpoB, a Takke
CaMOCTOATENBHOro M3mepeHus YactoTbl. OcHoBHbIE OyHKUMK BN24:

Moponepxka nHTepdenca RS485 ¢ yactuyHon peanusaumen npotokona ModBus RTU;

Mopnepxka uHtepderica CAN2.0B (TOnbKo pacluMpeHHble COobLLEeHNS);

Begowmblii uHTepderic 12C ons HacTpoiku napaMeTpoB paboTtel BA24;

M3mepeHne yactoTbl (O6/MUH) ¢ BbIGOpoM dhopmaTta oTobpaXxeHus:;

Hactpoinka oToGpakaemon MHMOpPMauMM Ha MHAMKaATOpax Npu: cTapTe Mocfe BKIHOYeHWs nutaHus (cbpoca),
OXVMAAHUW curHana c¢ WHTepdencoB CBA3WN, ONUTENbHOM OTCYTCTBMM CUFHarnoB C WHTEPdENCOB CBA3M WU
obHapy>XeHUM OCTaHOBa B peXmMMe U3MepeHns YacToThl;

CoxpaHeHve napaMmeTpoB HaCTPOWKM B SHEPrOHE3aBMCMMON NaMaTy;

HacTtpoika SspkoCcTh CBEeYEHNS MHAMKaTOPOB.

MN3meHeHns He BHOCATCS 5
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BkrnovyeHue nutaHusA, copoc n «XonoaHbIN cTapT» MOAYIen KOHTpons

BkrnroyeHue numaHusi

Modynu MK20, MK21, MK30

Mocne c6poca MOAyns MO BKMIOYEHWIO MUTAHWUS UMW HaXaTUeM Ha KHOMKy ‘Reset’ BbIMOMHAETCH caMOAMAarHoOCTKa MOAYINs C
3arpyskoi napameTpoB paboTbl U3 SHEPrOHE3ABUCUMMON NaMSATU.

Ha YXXKW BbiBoauTCS cTapToBas 3actaBka (Mpu aTom cBetoamon ‘War' muraeT), ¢ BbIBOAOM crieayrowmx aaHHbix (PucyHok 1):
¢ Twn moayns;
e [eummanbHbIn HOMEp MOAYNS;
¢ Bepcus nporpammHoro obecneyeHus moayns;
¢ [lopsiokoBbI HOMEpP MOAYNS;
¢ [poueHT 3aBepLIEHUss CaMOTECTUPOBAHNSI MOZYIS.

BIT Tun mogynsa BIT
MK 20 MK 20

JeunmanbHbI HOMEpP

9.302 « SRAM

gfrf)o " Bepcus MO
N 600 Homep mogyns EPROM
)00 ¢ —oMER MORYT Ok
04
Test WHamkaTtop xona LOAg
17% 4 camMoamMarHocTukm

ADC
] Ok

PucyHok 1. CtapToBast nidopmaumsa Ha XKKU PucyHok 2. MNpumep BbiBoAa Ha KK
moayna MK20 pesynbTaToB camoguarHoctukn MK20

Mpwu kaxagom cbpoce Moaynst NPOU3BOAUTCSH cCaMoguarHocTMka moaynsi. B coctaB ouarHoCTUKM BXOAUT:
¢ TecCT 3HeproHe3aBNCUMOW MaMATH;
¢ [lpoBepka KOHTPOJIbHbIX CYMM NMpW 3arpy3ke napameTpoB paboThl;
¢  Tect BHewHero O3Y;
e Tect AUI.

Bo Bpems BbINOMHEHMA caMOOMAarHOCTUKM Moayns mwuraeT csetoguon ‘War, BbixogHaa rorudeckas v adanorosas
curHanusauusi 3abnokvmpoBaHbl. BHellHve nHTepdelicsl ynpaeneHus (RS485, CAN2.0B, ouarHoctTuyeckuii nopT) He paboTatoT.

TecT aHeproHesaBMCUMOW NaMsTM NPOBOANTCA OBYKPATHbIM TECTOBbLIM 3anNpoOCOM K MUKPOCXEME SHEProHe3aBMCUMOKW NamsTH,

KOTOpaa OOJmKHa OTBETUTb CUrHanom noAaTBepXaeHud, yKa3biBallwnMm Ha pa60TOCI’IOCO6HOCTb MUKpocxeMbl. [lanee BO Bpems

3arpy3km CUCTEMHbIX napamMeTpoB pa60TbI NPON3BOANTCA KOHTPOSb 3a afeKkBaTHbIMWM OTBETaMM MUKPOCXEMbl 3HEProHe3aBUCUMOWN
namMAaTn Ha nepenaBaeMble 3anpochl.

Mpu NepBOM TeCTE SHEPrOHE3ABUCUMOW NMaMATU CYUTLIBAOTCS UAEHTUMMKALMOHHAS MHOpMaumMs Mogyns (HoMep Moayns, rog

BblMyCKa MOJJ,yJ'Iﬂ). Ecnn TecT aHeproHesaBUCMMOW NaMATU He NPOXOOMT, TO MOMbITKA 3arpy3ku napaMmeTpoB M3 3HEProHe3aBUCMMOW
namMATN He BbINMOJTHAETCA.

Bce napameTpbl paboTbl Mogynsi pasaeneHsl ABe rpynnbl:
Fpynna 1 — cuctemHble napameTpsbl:
*  VpeHTndukaumoHHas nHdopmaums, BKoYasa agpeca U CKopocTu nepefaydn AaHHbIX Ha BHELUHWUX UHTepdericax;
¢ [lapameTpsbl BbiBOga nHgpopmauum Ha XKKU;
e BbIxogHasi normyeckas curHanv3aums;
e BbixogHas aHanorosas curHanmsaums.

Cpynna 2 — napameTpbl paboTbl kaHANOB U3MEPEHUS:
«  [MapameTpbl kaHana uamepeHus 1;
«  [MapameTpbl kaHana usmepeHus 2;
«  [MapameTpbl kaHana usmepeHus 3;
«  [MapameTpbl kaHana uamepeHus 4.

Kaxagblh Gnok AaHHbIX UMeeT COOCTBEHHble KOHTPOJIbHbI€ CYMMbI. Bce 6Gnoku VIHdI)OpMaLI,I/II/I B rpynnax 3anucaHbl B
3Hepr0HeSaBVICI/1MOI7I naMAaTn B ABYX CEKUUAX: OCHOBHOM U pe3epBH017|. Ecnn KOHTpOJNibHaA cyMmma npu YTeHun m3 OCHOBHOW CeKuun
HenpasurbHas, TO NPeaAnpPMHMMAaETCA NOMbITKa YTEHUSA AaHHbIX U3 Pe3epPBHON CEKLUUN OAaHHbIX.

M3meHeHnsa He BHOCATCS
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HeB0O3MOXHOCTb MpouMTaTth MHpopmaumio n3 rpynnbl 1 (OCHOBHOW WM pPE3epBHOW CEKLUM) MOMHOCTbIO OnokvupyeT paboTy
moayns. Ecnu He npouyuTaHbl OaHHble KakoW-nMbo u3 cekuwid rpynnel 2, To 6Grokupyetcss paboTa COOTBETCTBYHLLENO KaHar
N3MepeHuUs.

TecT BHewHero O3Y NpoBOAUTCA KOHTPOSbHOW 3anMvCbio U YTEHWEM U3 Kaxaon syerikn O3Y KOHTPONbHbIX 3HaveHun. Ecnn
o6HapyxeHa x0T Obl ogHa olwubka MpM KOHTPONbHOM YTeHUW, TO cuuTaeTcs, yYto TecT O3Y He npounaeH, pabota moayns
GrokmpyeTcs.

Tect BHyTpeHHero AL npowusBogutcs MHorokpaTHoro (noka wageT Tect O3Y) usmMepeHuss co cBODOAHBLIX KaHanos,
noaknoyeHHblx kK GND, HanpspkeHuto nutanusa sapa 1.8B. CpepgHue pesynbTatel ALIMN no aTuM kaHanam [AOIMKHbl yOOBNETBOPATh
yCTaHoBNEHHbIM yYpoBHsM. Ecnn TecT AL He npoiaeH, To paboTa ycTporicTea GnokupyeTcs.

Mocne BbinonHeHus Tecta Ha KK oTobpakatoTcst pe3ynbTaTbl caMoanarHocTuku (PUcyHOK 2).

O6o3HayveHuUsi TeCTOB 1 Ux pe3ynbTaTtoB Ha KK mogyns:

SRAM - TecT BHeluHero O3Y:
“ok” — OBY B HOpMeE;

“err”  — HeucnpaBHocTb O3Y.
EPROM — TecT 3HeproHe3aBMCMMOWN NaMATH:
“ok” — aHeproHesaBucuMMasi NaMsaTb B HOPME;
“err”  — HencnpaBHOCTb 3HEProHe3aBUCUMON NamATH;
“lock”  — 3anucb B 3HEProHe3aBUCUMYLO NaMsATb 3abrOKNPOBaHa;

LOAD — npoBepKa KOHTPOIIbHON CyMMbl 6110KOB, Npu 3arpyske 13 SHEProHe3aBUCUMON NamMsATL:
“ok” — BCE KOHTPOJSbHbIE CYMMbI COBManu;
“err”  — oBGHapyXeHO HecoBMaAeHUe KOHTPOSbHbIX CYMM Npu 3arpy3ke napaMmeTpoB;
“war’” — BbINOMHANACh 3arpy3ka napaMmeTpoB U3 pe3epBHON CEKLMM;
“--"  —npoBepKa He BbINOMHANAch T.K. HEMCNpaBHa SHEProHe3aBcMas NamsThb;

ADC — tect AUIM:
“ok” — AL B HOpMeE;
“err” — HeucnpasHocTb ALIMM.
Ecnn camoguwarHocTuka npoluna yaooBMneTBOpUTENbHO, TO 4Yepe3 1 cekyHOQy nocrie BblBOAA pe3ynbTaToB TecTa MoAynb
nepenaeT B HOpMarbHbIA peXxunm paboTbl C USMEpPEHNEM NapameTpoB BUOpaumu.
Mpu HeyaooBNeTBOPUTENBHOM pe3yrbTaTe CaMoAMarHOCTUKU:
¢ Mogaynb He NepexoauT B PEXUM HOpMarbHOWM paboThbl;
¢ Ha >XKW Bcerga otobpaxatoTcs pesynbTaThl TeCTa;
¢ BbIxogHasi normyeckas 1 aHanoroeasi CurHanm3aums 3abrnoknpoBaHa;
¢ Ha 12-m nornyeckom BbIXo4e NPUCYTCTBYET aKTUBHbIA YPOBEHb CUrHana;
o 2-x ceetoguog ‘Ok’ Ha NMLUEeBOr NaHenm CBETUTCSA KpacHbIM CBETOM;
. KpacHbin ‘Alarm’ n xenTbin ‘War’ cBeToAnOAbl, HacTpanBaeMble NONb30BaTeNeM, BblKNOYeHbl;
¢ [Monb3oBaTtenb MOXET TOMLKO BbINOSHUTL COPOC MOayrsl.
[nsi npepoTBpalleHns NOXHOro cpabaTblBaHWsi BbIXOLHOW FOTMYECKOW CUrHanusauum npenycMoTpeHa (YHKUUSt 3afepikku
BKITFOYEHMST NMOTMYECKUX BbIXOAOB nocrne copoca moayns (START_DEVICH.

[nuTensHOCTb 3a4epKkn onpeaenseTca napameTpoM:
start_ready_wait — 3a[lep>KKa BKITOYEHUS! BbIXOAHOM NMOrMYECKoM curHanmsaumm nocne cépoca no 10mc.

CTapTOBaﬂ 3aepxxka OaeT BO3MOXHOCTb CTa6VIJ'II/I3I/IpOBaTbC$| pe3ynbTatamMm U3MepeHua nepen Hadanom paGOTbI 3alnTHOro
OTKIKO4YeHu4.

C6bpoc modyns

Mpn cbpoce moayns NMpov3BOAMTCS annapaTtHbIi COPOC MMKpPOMpoLeccopa W BbINOMHAETCA NocneaoBaTenbHOCTL AeNCTBUN,
COOTBETCTBYIOLLAS BKMOYEHUIO NuTaHus. MpuyunHamn cépoca mogyns MoryT 6biTh:
e BknioyeHue nuTaHusa moadyns;
e Cbpoc no KkomaHae nonb3oBaTens (KHonkon ‘Reset’ Ha mnMUEBOW NaHenu WM KomMaHgowW no  uMdpoBbIM
uHTepdercam);
e CHWXeHWs HanpsiXeHWs NUTaHNS MUKPOKOHTponnepa/MukponpoLeccopa (HeMCNPaBHOCTb MCTOYHMKA MUTAHUS);
e C6poc no CTopoXXeBOMY TanlMepy B CBSA3U C «3aBUCAHNEM>» NPOrpaMMbl MUKPOKOHTpoOMepa/MyKponpoLeccopa.

Uepes oTBepcTve Ha INMUEBOW MaHenu MOAYMsl, HaXumasi Ha MoTalHyl KHOMKy ‘Reset’, yCTaHOBMEHHyl Ha nnarte,
nonb3oBaTeslb MOXET BbINOMHUTL COPOC MOAYNst U «XONOAHBIN CTapT» MOAYIS.

C6poc MoZynsi MOXHO BbINOMHATL TOMbKO MOCNE 3aBeplueHUst OTOOpakeHWsl WOEHTUUKALMOHHON WHdopMauuM Ha
WHOMKaTopeE.

Ons cbpoca Mozyns KpaTKOBpEMEHHO HAaXMMUTE Ha KHOMKY ‘Reset’, a 3aTemM HaxXmMuTe KHOMKY ‘Reset’n yaepxuBsaiTe ee, noka He
npousoiaeT copoc Moayns.
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«X0s100HbLIU cmapm» ModyJisi

«XONogHbIN» CTapT npegHa3Ha4YeH ana 3annucu B 3HeproHe3aBUMCUMYH0 NaMATb MOAYNA HACTPOEK NoO yMON4YaHuUIo. OTa (*)yHKLIMﬂ
nonesHa npu nepeBoHa4YanbHOM BKMKOYeHUN MOAynA nocne CGOpKI/I mnn B Crnyvae, kKorga HeobxoaMMO BbINOMNHUTL NOBTOPHYIO

kanuGpoBKy Moayns.

Mepexoa B pexum «XOoMOQHOrO CTapTa» BbINOMHAETCA YAepXaHnem KHOMKM ‘Reset’ BO BpeMs BCero LMKIa BbIBOAA
naeHTUUKaLMOHHON UHOPpMaLUN.

Modynu MK20, MK21, MK30

Ecnu oBHapyxeH nepexoq B PeXuM «XornogHOro» crapta, TO B MOMEHT BbiBOAA Pe3y/bTaTOB camoanarHOCTMKM Ha XKKN 2-x
UBeTHbIN cBeToamod ‘Ok’ BKMOUMTCA XeNnTbiM LBeToM, a cBetoanon ‘War npodomxuT muratb. locne BbiBoga pesynbTaToB

caMoANarHoCTVKN oXunaaeTcs NoATBepxXaeHne «XonoaHoro» crapta moayns (PucyHok 3).

BHumaHue: Ecnu oGHapyxeHa olnbka SHEProHe3aBUCUMOMW NamsaTh UK 3anucb B NamsTb 3abnokMpoBaHa, TO Nepexos B
PexuM «XonoAHbIN CTapT» HEe MPOUCXOAMT.

B MOMeHT oxumaaHua noareepxaeHna «XonogHoro ctapta» Ha XKW muraet Hagnuck “COLD START v B HUxHen vactn XK
3anosHAETCS UHAMKATOP OXUAAHUS.

Ecnu B Teuenne 10 cekyHn He ByaeT BBeAEHO noaTeepxaeHne «XonoaHoro crapTtay, npousonaeTt cpoc Moayns.

MpaBunbHOCTL BBOA4A MOCNEAOBATENBHOCTN MOATBEPXKAEHUSA «XONMOAHOrO cTapTa» OoTobpakaeTcsi B BMAE MOSIBMSIIOLLMXCS
CUMBOSIOB ** MO KaXXOoMYy MpaBUbHOMY AEACTBUIO.

Ecnn nocnepoBatenbHOCTb MOATBEPXKAEHMUS Obina HapyuweHa, TO HYXHO NOBTOPUTb 3aHOBO BCHK NocneaoBaTesibHOCTb
noaTeepXxaeHud. Takon noaxon No3BonsdeT NpefoTBpaTUTb CRyYanHyro NopYvy AaHHbIX B 3HEPrOHE3aBUCMMOWN NaMATH.

MNocnenoearenbHOCTb NOATBEPXAEHNSA «XONOQHOro» cTapTa: KpaTKOBPEMEHHO HaXXMUTE Ha KHOMKY ‘Reset’, a 3aTeM Haxmute

KHorky ‘Reset’ n ynep»(VlBaPlTe €e, NoKa He Ha4YHeTCd 3anncb B NaMATb HACTPOEK NO yMOJT4YaHUIo.

WHaukatop
npaBUIbHOCTU

BBOAA MoATBEPXACHNA |

PucyHok 3. OxuaaHue noateepxaeHns «XonoaHoro» crapTa

Mo npaBunbHO BBeAEHHOWN

BIT

MK 30

COLD
START

Press
Akn.

**

m

Wuaunkatop

oXungaHma

nocnenoBaTesibHOCTU

BIT

MK 30

COLD
START
EPROM
WRITE

Pleas
Wait

HemMeaneHHoO Ha4dnHaeTcA

MHgukatop

3anucu

PvicyHok 4. Mpouecc 3anucy B 3HEProHE3aBUCUMYH0 MaMATb
HaCTPOEK MO YMOMNYaHuio

3anncb HaCTpoek no YymMon4yaHuUw B

3HEProHe3aBMCUMYIO NamsTb. [JaHHbIe 3anucbiBatoTCsl B 06€ CEKLIMN OCHOBHYIO Y PE3EPBHYIO, C BbINONTHEHNMEM KOHTPOSTBHOMO YTEHMS.
Ha »KKW oTtobpaxaeTtcs coobLueHne, 0O TOM, YTO BbINOMHSAETCS 3anucb AaHHbIX, a BHM3Y YKKW pacnonoxeH nHaukatop 3anucu

(PncyHok 4).

Mocne 3anvcy Ha XKW BbiBoAMTCA COOGLLEHNE O pe3ynbTaTaX COXpPaHEeHUs HAaCTPOEK MO YMOSYaHUIO B 3HEProHe3aBUCHMYHO
namaTb (ERROR — 3anuck He BbinonHeHa; OK — 3anvck HAaCTPOEK MO YMOJTYaHWIo YCMELHO 3aBepLUeHa).

BbloaB pe3ynbTaTthl 3anncu B SHEProHe3aBUCUMYIO NaMsThb, Yepes 5 CeKyHa, aBTOMaTUYeCKU BbINOMHSETCS C6pOC Moayn4a.

BHumaHue. 3anvcb B 9HEproHe3aBWCUMMYO NamsATb He OyaeT BbIMOMNHATLCHA, ecny 3anucb B EEPROM 3abnokupoBaHa
annapaTHO (NepeMblYKor Ha nnare).

M3meHeHnsa He BHOCATCS
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CpeactBa MHOUKALMUW U ynipaBneHus

Mooynu MK20, MK21, MK30 - eapuaHm ‘DC’

B moaynsx npeaycMoTpeHo 4 curHanbHbiIX CBETOAMOAA, YCTAHOBIIEHHbLIX Ha NULIEBOM

naHenu mogynsi (PucyHok 5): ©
e 3eneHbIn cBeTOAMOA ‘PWr’ - MHOMKALMS HOPMAarbHOIO HaMPSXXeHUS NMUTaHus;
e [OByxupeTHbi cBeTOAMnoA ‘OK’ - MHAMKaUUSi COCTOSIHWUS MOAYNS: %KZO
e 3eneHblll UBET — HOpMasnbHas paboTa mMoayns, norndeckas cUrHanmsaums BYEPO
BKIMIOYEHa; Ceetoguoapl BUT

*  XenTbil UBET - Moaynb pabGoTaeT HOpMarnbHO, BbiXxOOHAs noryveckas |CCCTORHUA MOAYNA ® Pur
cUrHanusaums 3abnokupoBaHa (yCTAHOBMNEH OAMH WUNM o6a CUCTEMHbIX

¢naros START_DEVICE, LOGIC_OUT_DISABLE); O ok

e KpacHblii uBeT - cbatanbHas owubka B pabGoTe MoAyns, BbIxoAHas O War
norMdyeckass U aHanoroeas curHanusauusi 3abnokuposaHa, Ha 12
NIOTMYECKOM BbIXOZE MNPUCYTCTBYET aKTUBHbIA YpOBeHb (YCTaHOBIEH B ‘1’ @ Alarm

oanH wu3 cucteMmHblx dnaroB ERR_EXT_EEPROM, ERR_EXT_SRAM,
ERR_EXT_ADC_DAGinmun ERR_LOAD_SYS_CONF Foraik
. - - - - - OTanHasa KHoMkKa
*  Xentbih cBeToamon ‘War' - npegynpexaeHue (YCroBus BKIOYEHUSI cBeToAMoAa c6poca Mogynst
onpeaensTcsa nonb3osBartenem); -
 KpacHbin cBetoguog ‘Alarm’ - aBapus (YCnoBusi BKIIOYEHWs cBeToauoaa L ———
onpeaensTcsa nonb3osBaTenem). nHTepdeiic ZS) Reset

B atom BapunaHTe MUCNONMHEeHUA CUrHanbHble CcBeTOoAMOAbl CTaHOBATCA €OUHCTBEHHbIM
cpeactBoM MHOAMKaAUMW  COCTOAHMA MOAynA, He Ccd4uTad BO3MOXHOCTM  NOAKNHOYEHUA

aunarHoctuyeckum npubopom wnM  Joctyna K - pesynbTaTaM  U3MEpeHud Mo BHELUHWM D-port Pyuka
uHTepdericam RS485 n CAN2.0B.
YcnoBusi BkMoYeHus xentoro ‘War' m kpacHoro ‘Alarm’ cBeToavMogoB MoryT ObiTb KpenexHbie
HasHadeHbl nonb3oBateneM. [na atoro B matpuue buff_or_dest_matrix_1 rpynn «ANN» BURTHI
NOrMYECKOWN cUrHanusauum AOSKHblI COOTBETCTBYIOLLMM 06pa3om BbiTb HacTpoeHbl 6uTel Ne 15, _\6
n Nel4.

PucyHok 5. [lnuesasa naHens ‘Slim’
moayna MK20

But 15 buff_or_dest_matrix_1 — ynpaBneHue KpacHbIM CBETOANOA0M
But 14 buff_or_dest_matrix_1 — yrnpaeneHue XenTblM CBETOANOA0M
Ecnm B 6ut cBetoguoga B buff_or_dest matrix_1 ycTaHoBneH B ‘1’ m dnar cobbiTua ycrtaHoBneH B ‘1, To

COOTBETCTBYIOLUMI cBETOAMOA ByAeT BKIOYEH.
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Mooynu MK20, MK21, MK30 - eapuaHm ‘DC-20’

JononHuTenbHO K curHanbHbIM CBETOAMOAAM B MOAYNSAX ANS BbiBOAA
pesynbLTaToB M3MEpPEHNsi NapameTpoB BMOpaUumn NpeaycMoTpeH rpadmyeckuin
KK 32x122 n aBe ynpaBnsawoLwmx kHonku (PucyHok 6).

MepekntoyeHne pexMMoB OTOOpPaXKeHUS [aHHbIX OCYLLECTBSETCA C
NMoMoOLLbI 2-X KHOMOK ‘Mode’ mn ‘Sel’, ycTaHOBMNEHHbIX Ha NULEBOW MNaHemnu
Moaynsa nog XKW.

Ynpaensrowue KHonku

MpedycMOTPeHO [Be KHOMKM ANs ynpaefeHUst MoayfieM U pexumamu
WHOVKaUMW, yCTaHaBN1BaeMble Ha NULEBON NaHenu, U ofHa noTanHasi KHomka
— KHOmMKa cbpoca ycTpoKcTBa.

HasHaueHne KHonok:

Kronka Nel ‘Mode’ — nepekrnouyeHne pexuma oTobpaxeHus
pe3ynbTaToB M3MEpPEeHUN «MOofHbIA BbIBOS» WHGOPMauMK no KaHamny
UNN pexmm «ructorpammel». Ecnv B cucteMe He HacTpoeHa Hu ogHa
rMctorpaMmma, TO NepekriovYeHNs B PEXUM MMCTOrpaMM BbIMOSHATLCA
He Oyger.

KHonka No2 ‘Sel’ - [lo HaxaTuio Ha KHOMKY B pexume
«TUCTOrPaMMbI» LMKINYECKN nepeknoyaTcs HaCTPOEHHbIE
rmcTorpammbl Anst BoiBoga Ha XXKW. B pexnme «nonHbi BbIBOA» MO
HaXkaTuIO Ha KHOMKY NepeKioYvaloTCsa KaHarnbl U3MEPEHUS.

KHonka Ne3 ‘Reset’ - kHomka yTonneHa u He AOCTynHa Ans
cnyyanHoro Haxatusa. Copoc mogynsi MPOUCXOAUT MO HaxaTuio Ha
KHOMKY C oOrnpedeneHHon nocneaoBaTeribHOCTbIO: KpaTKOBPEMEHHO
HaxaTb Ha KHOMKY ‘Reset’, oTNyCTUTb, BHOBb HaXWTb N yOEepXuBaTb,
noka He npousongeT copoc moayns.

Ceetoaunoabl
COCTOSIHMA MOAyNS

S/

MoTanHas kHonka

cbpoca moaynsi

[narHoctuyeckui
nHTepdenc

KpenexHble
BUHTI

O_0

O

War

Alarm

\O Reset

D.

MK 20 ©

BUT

Pwr

Mode

O O

port

Sel

pacbunyeckunin
XKKN

Ynpaensiowme
KHOMKM

Pyuka

—

©

PucyHok 6. INlnuesas naHens ‘Full’ mogyna MK20

Takxke npeaycMoTpeHbl HEKOTOPbIE KOMOMHaUUKN HaXXaTusl KHOMOK Ansi ynpaBneHuna coCToAaHneM Moayna:

HAnumensHoe ydepxaHue kHomok ‘Mode’ u ‘Sel

KOTOPbIN UCnonb3yeTca And 6J'IOKVIpOBKVI JIOrMYEeCKOM BbIXOAHOWM CUrHanusauuu.
JNIOTMYECKOM CuUrHanusaumMm MOXeT ObiTb nonesHa, Korga Heobxogumo, HanpuMmep, npoun3BecT peBU3NKD OaTtyuka,
NOAKIMKOYEeHHOro K AaHHOMY MOAyIo 6e3 onaceHusi, YTO 3TO BbI3OBET aBapUNHYO OCTaHOBKY arperara.

HAnumensHoe ydepxaHue kHonku ‘Mode’ - B pexume «MOMHbIA BbiBOA» cOpackiBaeT dorar 0BHapyXeHHbIX
«CKa4KOB» MapamMeTpoB U ecrn HeOOXOAMMO, TO U anropuTMbl JEeTEKTUPOBAHUSA ckayka Ans kaHamna, oTobpakaeMoro Ha

KKN.

npuBoauT K nepekniodeHuto 6uta LOGIC_OUT_DISABLE

DyHKUMST OMNMOKMPOBKM  BbIXOAHOM

HAnumensHoe ydepxaHue KHonku ‘Sel’ - B pexuMe «rMCTOrpaMMbl» MHULMANM3NPYET PEXMM BblBOOa 3HAYEHUN
YCTaBOK, €Crnu ANs 0ToGpaxaeMoro napameTpa NpeaycMOTPEHbI YCTaBKy.

Bbieod uHghopmayuu Ha XXKU

BblBOA pe3ynbTaTtoB U3MepeHUs napameTpoB BVI6paLI,VIVI ocyuwlecTBnaeTcd B OOHOM U3 ABYX PEXNMOB!

* B Buge ructorpammel;
e [lonHas nHdopmaLmsa no kaHany.

Ob6a pexuma UHAVKauuy npedycMaTtprBaeT rMbKyto HacTpoWKy dopmaTa BbiBOAA AaHHLIX, NO3BOMSAS 6e3 KOPPeKTUPOBKY Koda

nporpamMmbl Jierko M3MeHUTb KonmyecTso 1 oopmat 0T06pa)KaeMle napamMmeTpoB.

Kaxxgomy nsamepsieMomy napameTpy BUOpaLIMM NPUCBOEH YHUKANbHbLIA HOMep (koA napameTpa). OTOT HOMep Ucnonb3yeTcs Ans
yKasaHusi, Kakyto MHcopmaumio BbiBoauTb Ha KK B gaHHbIM MoMeHT (Tabnuvua 2, Tabnuua 3).

[nsi oToGpaxeHnst YNCNOBbLIX 3HAYEHWUI NapamMeTpPOB NPeayCMOTPEHO HECKOSbKo hopmaTtoB oTobpaxeHus (Tabnuua 1). Ecnn
npu NonbITKE BbIBECTM 3HAYEHME, BbIXOAsILLEe 3a rpaHuLbl JONYCTUMbIX 3HaYeHWUn ans gaHHoro popmata, Ha KK 6yget otobpaxeHo

rPaHNU4YHOro 3Ha4YeHue.

Tabnuua 1. 3ape3epBnpoBaHHble hopmaThl 4718 BbIBOAA YMCOBbIX 3HAa4YeHUn napameTpoB Ha XXKU

Kop dopmarta Popmar MakcumanbHoe 3Ha4YeHue MuHuUManbHoe 3Ha4yeHue
0 # A 9.999 0.000
1 #Hit#H 99.99 -9.99
2 #Hitt # 999.9 -99.9
3 T 99999 -9999
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Tabnuua 2. Cnucok namepsieMbix napameTpoB Mmoaynst MK20 v nx kogbl

Kon OnucaHue MpumeyvaHune
napameTpa
0 Tok gaTyvka [lBe rpaHnyHble yCTaBKu
1 BubponepemeleHne Tpu ycTaBku
2 HY BuGponepemeleHne OpHa ycTaBka
3 BY Bnbponepemellexne
4 Amnnutyaa 1- 06opoTHON BUGponepeMeLLeHust
5 da3za 1-11 060poTHOM BUBpONepemMeLLeHNst
6 AmnnuTtyga 2- 060poTHON BMOponepemMeLLeHust
7 da3sa 2-11 060poTHOM BUBpONepeMeLLeHNs
8 AmnnuTtyaa % -1 060poTHON BUGponepemeLLeHust
9 Pe3seps, Bcerga paseH 0
10 [MocTosiHHas cocTaensowas, 3asop
11 Peseps, Bcerga paeseH 0
12 YacToTa BpalyeHusi O6wuin napameTp ANst BCEX KaHaroB, He

MOXeT OblTb HasHayeH Ans NOCTPOEHUA
Ha rmcrtorpaMmme

Tabnuua 3. Cnucok nsmepsieMbix napametpoB Mmoayns MK30 n nx kogpl

Ko OnucaHue MpumeyvaHue
napameTpa
0 Tok gatymka [Be rpaHnYHbIe YCTaBKM
1 O6uwee CK3 BubpockopocTu Tpu ycTaBku
2 CK3 HY BnbpockopocTu OpHa ycTaBka
3 CK3 BY Bnbpockopoctn
4 CK3 1-1 060poTHON BMOPOCKOPOCTH
5 da3sa 1-11 060poTHON BUBPOCKOPOCTHU
6 CK3 2-11 060poTHOIN BUOPOCKOPOCTH
7 dasa 2-1 060pOTHOM BMOPOCKOPOCTHU
8 Avnnutyga Bubponepemelennsi 1-i 060poTHOM
9 da3sa BMbponepemelleHns 1-i 060poTHOM
10 AMNnMTyaa pasmaxa «nuK-nuk»
11 KoadhdpumumeHT dopmbl curHana
12 YacToTa BpaweHus O6wmn napameTp ANs BCEX KaHaroB, He

MOXeT OblTb Ha3HayeH ans NOCTPOEHNA
Ha rmcrorpaMmme

Pextum omo6paxeHusi «aucmozpamMma»

B pexume BbiBOOa AaHHbLIX «TUCTOrPaMMbl» UHAOPMaUMs NpeacTaBnseTca B
Bude 4-X 3aKpalleHHbIX CTONBGMKOB, BbICOTA KOTOPbLIX MPOMOPLMOHANibHA 3HAYEHUIO
BbIBOAMMEBIX NapameTpoB. CTon6Guk crieBa COOTBETCTBYET 1-My KaHamy WU3MepeHwi,

cTonduk cnpaea 4-my kaHany namepenuii (PucyHok 7).

B BepxHeit cTpoke XKW oTobpaxaeTcss HasBaHMEe rucTorpamMmbl, a nog
Ha3BaHWeM, HauuHasi ¢ 1-ro kaHana, BbIBOAATCS YMCMOBbIE 3HAYEHUsI NapameTpoB B

yCTaHOBIEHHOM ¢hopmaTe.

Ecnn pgns  BbiBOgMMOro napameTpa npeaycMoTpeHbl

yCTaBKMU,

0T06pa)Ka}0TC$| B BMOE 4YepTOoYeK No KaXXaoMy KaHany B OTOAENbHOCTHU.

MakcumarnbHoe Yymcno 0T06pa)KaeMle r’MCTOorpamMm 3agaeTca napamMmeTpoMm:

hist_amount

rmcrtorpamMmm ansa OT06pa)KeHVI$|, Makc/MarnbHOe Yncro rucTorpamm 8

Ona kaxgon r’McTorpamMmmMbl HacTpamBaeTCAa cobcTBeHHas rpynna napameTpoB

(Tabnuua 4).

TO OHU

— YUCMO 3apernucTpupoBaHHbIX ructorpamm, 0 — HeT

HasBaHue rucrtorpammel
Kanan S Gn A
1] 5.24 Yucnosble 3HaYeHUs
2 .60 P napmMerpa
3] 493 <
4| 3.68
OTMmeTKM yCTaBOK
- - 4T
- 3HayeHnst napameTpa
, B BMAE rMCTOrpammbl
KaHan 1 2 3 4

PucyHok 7. Mprmep BbiBOAA AaHHbLIX B BUAE
rmctorpammbl ansa mogynsa MK20

MN3meHeHns He BHOCATCS
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Tabnuua 4. Cnvcok napamMmeTpoB, HacTpamBaeMblX ANA KaXXOoro tuna rucrtorpaMmmel

0O603Ha4YeHune OnucaHue
string_name MATb CMMBOMOB Ha3BaHMS TMCTOrPaMMbl, KOTOPOE 0TOBpaxaeTcs B BEPXHEN CTPOKe
rMCTOrpamMmel (B Ha3BaHWe MMCTOrpaMMbl HE MOTYT ObiTb Ha3Ha4YeHbl CUMBOITbI KUPUINLBI)
data_max MakcumarnbHoe 3HayeHne, UCMoSIb3yeMOe Mpu pacyeTe BbiCOTa CTONOLa rmcTorpammbl

nosnunmn 0T06pa)KeHVIF| ycTaBok. Ecnu 3HadeHne ans BbiBoga OornbLue YeM MakcumarsbHoe, TO
OTOGpa)KaeTCﬂ CTONGMK MaKCMMarnbHOM BbICOTbI

data_code Koa ncxogHblX AaHHbIX ANs BbiBoAa B Buge ructorpammbl (Tabnuua 2, Tabnuua 3)
data_format dopmaT npeacTaBneHnsi YUCNoBbIX 3HaYeHun (Tabnuua 1)
flag_mask_no_data BuToBas macka, N0 KOTOPOW A0MyCKaeTCsl MOCTPOEHWE TMCTOrpamMmmbl MO UCXOAHBLIM AaHHbIM.

Ecnun xoTsi 661 0AUH BUT COCTOAIHMS KaHarna Nno Macke YCTaHOBIEH B 1, BMECTO NepeAaHHbIX
AaHHbIX 6yayT oTobpaxaTbes 0.

Macka BblBOJa AaHHbIX HaKnagblBaeTca Ha permcTp cratyca kaHana (Ta6nuua 12, Ta6nuvua 14). Ecnu xoTa 6bl oguH 6ut
cTaTyca no macke GydeT ycTtaHoBfieH B ‘1’, TO MOCTPOEHWE TMCTOrpaMmbl MO OAHHOMY KaHamny BbIMOMHATLCA He GyaeT, a BMecTo
YMCINOBOro 3HaYeHns oTobpaxaeTcs Yncno 0.

Mpu nepexofie B pexumMm oTOGpaxeHusi «ructorpammbl» Ha XKKW Bynet otoGpaxeHa 1-s 3aperncTpupoBaHHasi rMcTorpamMma.
Haxxvmas Ha kHonky ‘Sel’ Ha YKKW nocnepoBaTenbHO LIMKIMYECkU 0TOGpaXatloTcsl Bce 3aperncTpupoBaHHbIe rmcTorpamMmmbi.

[MOCTOPOHHME rMUCTOrpaMmbl OTpuUaTENbHbIX BENMUYUH BbIMOSHAETCH MO aGCOJ'IIOTHOMy 3Ha4YeHuto, a 4YucrioBoe 3Ha4veHune
0To6pa>|<aeTC$| oTpuuaTesibHbIM.

Ecnun Ha rucTorpamme BbIBOAWUTCS MapameTp, Afs KOTOPOro npedyCMOTPEHbI YCTaBKM, TO YPOBEHb YCTaBOK OToGpaxaeTcsi B
Buae yeptoyek (PUcyHok 7).

MpocMOTpeTb 3HAYEHWE YCTABOK MOXHO HaXaTuem W yaepxaHuem kHornku ‘Sel’. Mpu 3ToM Tekyline 3HaueHwe napameTpa
oToGpaxaeTcs B BuAe rMCTOTpaMmmbl, B3aMEH YMCIIOBOTO 3HAYeHUsl mapameTpa BbIBOASTCH YPOBHWM YCTABOK, a8 COOTBETCTBYHOLLUME
YCTaBKU HauMHalT MuraTb. MOBTOPHOE HaxaTve Ha KHOTMKY ‘Sel’ NpuBOAMT K Nepexoay K CreayloLwyM ycTaBkaM U BbIBOAY 3HAYEHUs
napameTpa, ecrnv BCe 3apervcTprpoBaHHble YCTaBkU Al JaHHOro napaMeTpa Gbiny MPOCMOTPEHBI.

Ecnu nonb3soBaTtenb BKMOYMIT OTOGpaXkeHMe YCTaBOK M B TeyeHue ANUTENbHOTO BPEMEHW He Haxumarn Ha ynpasnswowve
KHOMKW, TO Yepes3 YCTaHOBIIEHHbIN MPOMEXYTOK BPEMEHM aBTOMAaTUYECKM NMPOM30AAET nepexon K OTOOPaXKEHWUH0 TEKYLMX 3HAYEeHU
napamMeTpa.

3HaueHve TanM-ayTa Ons npekpalleHnst oToGpaXKeHUs YyCTaBOK MNpy OTCYTCTBUM aKTUBHOCTY OMNpeaenseTcs napameTpoM:
time_out_test_point — ONMUTENBHOCTb OTOBPAXXEHUS! 3HAYEHMUIA YCTABOK MPU OTCYTCTBUM aKTUBHOCTU MOJIb30BaTeNs.

HacTtpoiika oToOpaxeHusa rucTorpaMmm no ymonyaHuio ans moaynsa MK20

Mo ymonyaHuio 3aperncTpupoBaHo 8 ructorpamm:

1. Awmnnutyga BubponepemelleHus 5y — 5000y,
Amnnutyna HY BuGponepemelenus 5y — F/2;
Amnnutyna BY BubponepemelleHus 2F — 5000y;
Tok patymka;

Amnnutyga 1-n 060poTHON BUOpONEpeMELLEHMS;
dasza 1-11 060poTHONM BUBpONepemeLLeHus;
Amnnutyga 2-n 0060poTHON BUOpONEpeMELLEHMS;
da3sa 2-11 06opoTHON BMOpONEpPEMELLEHMS.

PN~ ®ON

Tabnuua 5. MNprymep HAaCTPOKMKKM rMcTorpaMm no ymonyanuto B mogyne MK20 (scero 8 ructorpamm)

Mapametp Homep ructorpammel
1 2 3 4 5 6 7 8
string_name 'S Gn" "S| LP" "S HP" T "S 1f" "Ph 1 " "S 2f" "Ph 2f"
data_max 400 400 400 400 20.0 360 400 360
data_code 1 2 3 0 4 5 6 7
data_format 3 3 3 3 3 3 3 3
flag_mask no_data DXO00E (x000E OxOOOE 0%0002 0xBOOE 0x80 OE 0x800E 0x800E

B HacTponkax no ymonyaHuio BelBOA 3HavyeHusi obuiero, HY n BY BubponepemelleHns 6rnokmpyeTcs, ecnm
(OXO00E (wecTHaguaTepunyHoe yncno) = 0000 0000 0000 1110 (aBOUYHOE YmnCro)):

e Ownbka YTeHnst napaMeTpoB paboThl kKaHana n3 sHeproHesasucumon namsati (ERR_CRC_TWO_BANK
e Tok gaTymMKa HWXe ycTaHOBMNEHHOro ypoBHA (SENSE_ERROR_MIN
e Tok gaTuyuka Bbile ycTaHOBMNEHHOrO ypoBHsl (SENSE_ERROR_MAX

OTobpaxeHne Toka JdaTyMka GNOKMpYeTCs TOMbKO MpU OGHapyXeHuu OowWMnbKM YTeHWs napameTpoB paboTbl kaHana u3
aHeproHesasucumon namatn (ERR_CRC_TWO_BANK
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Onsa oToGpaxeHne OBGOPOTHbIX COCTABMSIOWMX BBOAMTCSH [OOMNOMHUTENBHOE YCMOBME, HEOOXOAMMO Hanmuuve WMMynbCoB
CUHXpOHM3aLmu. AMnnuTyaa v asa 1-i, 2-1 06opoTHOI cocTaensioLLel BUGponepeMeLLeHnst He GyayT oToGpaxaTbCs ecnu:

(Ox800E (wecTtHaguaTepuyHoe uucro) = 1000 0000 0000 1110

(aBou4HoE 4mMcno)):

e Ownbka YTeHnst napaMeTpoB paboThl kKaHana n3 sHeproHesasucumon namsatTi (ERR_CRC_TWO_BANK
e Tok faTyMKa HUXe ycTaHOBNEHHOro ypoBHA (SENSE_ERROR_MIN

e Tok faTyuKa Bbile ycTaHOBNEHHOro ypoBHS (SENSE_ERROR_MBX
e Ownbka nmnynbcoB cuHxpoHu3aumm (ERR_FREQUENGQY

HacTtpoiika oToGpaxeHus rucTorpaMmm no ymonyaHuio ans moaynsa MK30

Mo ymonyaHuio 3apermcTpMpoBaHo 8 ructorpamm:
1. O6wee CK3 Bnbpockopoctu 10Ny — 1000Iy;

Tok paTuuka;

ONoGa~WN

Tabnuvua 6. NprMep HAaCTPOWKM rMcTorpamm no ymonyaxuio B mogyne MK30 (Bcero 8 ructorpamm)

HY CK3 Bunbpockopoctu 10y — F/2;
BY CK3 BubpockopocTn 2F — 1000Iy;

CKS3 1-i1 06opoTHOM BUBPOCKOPOCTY;
dasa 1-11 060poTHONM BUBPOCKOPOCTY;
CKS3 2-i1 060poTHO BUBPOCKOPOCTY;
dasa 2-11 060pOTHONM BUOBPOCKOPOCTU.

NapameTp Homep ructorpammbl
1 2 3 4 5 6 7 8
string_name Ve Gn" "\e LP" "Ve HP" " "Ve 1f" "Ph 1 f "Ve 2f" "Fh 2f"
data_max 20.0 3.0 3.0 30.0 20.0 360 20.0 360
data_code 1 2 3 0 4 5 6 7
data_format 1 1 1 1 1 3 1 3
flag_mask_no_data DXO00E 0x000E OKOOOE 0%0002 0xBOOE 0x80 OE 0x800E 0x800E

Ycnosusa OTOGpa)KeHI/Iﬂ OaHHbIX B BUAE r’MCTorpamMmmbl aHanorn4Hbl HaCTpOI7IKaM no ymosn4yaHuio Mmoayns MK20.

Pexum omo6paxeHusi «nosHas uHghopmayus»
B pexvume uHOMKauMKU «nomnHas uHdopmaums» Ha XKW BbIBOAATCS 3HAaYeHUst MapaMeTpoB, CBSI3aHHble TOSbKO C TEKyLUM

KaHanom mamepeHusl, B npeaBapuTeribHO HACTPOEHHOM hopmarTe. CbopmaT BbIBOA AaHHbIX AA BCeX KaHaloB UaMepeHna ognHaKkoB.

B BepxHen ctpoke XKW oTtobpaxaeTcs Homep kaHana wusmepeHusi. OcTanbHble 14 CTPOK AOCTYMHbI ONsi HAaCTPOMKM

nonb3oBaTeniem.

[nsa kaxxgon cTpoku MOXeT ObITb Bbl6paH T™n 0T06pa)KaeMle AaHHbIX!
. YucnoBoe 3HayeHne napameTpa C YCTaHOBIIEHHbIM (DOPMaTOM;

. TekcToBOE CO06LLEHME (5 CVIMBOJ'IOB) Mo COCTOSIHUIO dhSlaroB CUrHanNU3auumn permctpa CoCTosHUS KaHana namepeHns;

¢ T[lycTasa cTpoka.

®nar BbIxoda 3a yCTaBky

Ch l ¢ Ne kaHana
160 | | BuGponepem. 5-500 Iy
5 Bubponepem. 5-f/2 My
12 BuGponepem. 2*f - 1500y
153 Bu6ponepem. f
20° | dazaf
10 Bu6Gponepem. 2 * f
12° |daza2+f
15 BuGponepem.1/2f
200 3asop
5.40 Tok aarumka
3000 UacToTa BpeLieHns
Jump O6Hapy»xeH “ckayek” napameTpa
HeucnpaBHOCTb Aatyuka
(HencnpaBHOCTY HET)

®nar BbIxoda 3a yCTaBky

Ch1v
6.30 |
0.30
0.45
5.21
20 °
0.82

12°

0.047
70 °
2.98
5.60

3000
Jump

Ne kaHana

CK3 10-1000 Iy

CK3 10-/2 'y

CK3 2*f - 1000y

CK3 f

Pa3a f

CK32*f

Pa3za 2 * f

AmvnnuTtyaa BubponepemMeLleHusi
®dasa BnbponepemeLLeHust
KoadbcpmumeHT chopmbl
Tok gatuuka

YacroTa BpeLleHns
O6HapyxeH “ckayok” napameTpa

HeucnpasHocTb Aatunka
(HencnpaBHOCTY HET)

PucyHok 8. MNMpumep BbiBOAA MHOpMaunmn B pexnve
«nonHas uHgopmaumsa», mogyns MK20

PucyHok 9. Npumep BbiIBOAA MHGOPMaLUN B peXnMe

«nonHas MHgopmaumsa», mogyns MK30

M3meHeHns He BHOCATCS
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Tabnuua 7. Cnucok napamMeTpoB, HacTpamBaeMblx Ans kaxagon ctpoku XKKW B pexume «nonHas uHdopmaums»

O6o3Ha4yeHue OnucaHue
data_code Koa ncxogHblx AaHHbIX Ans BbiBoga B cTpoke (Tabnuua 2, Tabnuua 3)
data_format dopmaT gaHHbIX

0 — nycTaa cTpoka

1 — yucnoBoe 3HayeHne B oopmaTte #.HH#H

2 — uncnoBoe 3HayeHve B hopmaTe ##.##

3 — uncnoBoe 3HayeHve B hopmaTe #.H#H#

4 — yuCcnoBOe 3HaYeHune B popMaTe H#H#HHH

5 — cTpoka cumBonos no Macke flag_mask_point

flag_mask_point [ns dopmara gaHHbIx 0

He nmeeT 3Ha4yeHus
[nsa popmaTa gaHHbIX 1-4

Ecnn oanMH 13 GuTOB cTaTyca MO Macke YCTaHOBIIEH, TO MOCME YUCIIOBOro 3HaYeHus

oToOpaxaeTcsi BepTUKanbHasi 4YepToyka, KoTopash MOXET ykasblBaTb, HanpuMep, BbIXO4
napameTpa 3a yctaBky (Tabnuvua 12, Tabnuua 14)
[Ons doopmata AaHHbIX 5

Ecnm oguH u3 OuTOB cCTaTyca NO Macke YCTaHOBMEH, TO BbIBOAUTCA CTPOKa

string_out_flag_set , MHa4e, cTpoka string_out_flag_clear

flag_mask_no_data Ecnu oguH 13 GUTOB cTaTyca No Macke YCTAHOBMEH, TO B3aMeH YMCIOBOro 3HaYeHusl napameTpa
BbIBOAWTCA CTpoka 06 OTCYTCTBUM Aa@HHbIX ¢ --- ° . OTa PyHKUUS MOXET WUCMoNb3oBaThCs,
Hanpumep, ONs 3anpeTa BblBOAA AaHHbIX, KOrga AaTyvk He ucnpaseH. (JaHHaa mMacka He umeet

cunbl ans ¢popmatos 0, 5) (Tabnuua 12, Tabnuua 14)

string_out_flag_clear Ctpoka u3 5 cumBonos, otobpaxaemast Ha XKW npu cdopmate gaHHbIx 5, ecrnu HUM oauH 6yt
cratyca no macke flag_mask_point He yCTaHOBIEH B 1
string_out_flag_set CTtpoka u3 5 cumeornos, oTobpaxaemas Ha XKW npu doopmaTte gaHHbIX 5, ecniu xoTa 6bl oguH 6uT

cratyca no macke flag_mask_point ycTaHoBneH B 1

dnar BbIXoga NapaMeTpa 3a yCTaBku MpeAcTaBnsieT coGOM 3HAKOMECTO pasmMepom 2x8 muKcenewn, hopmaTt KOTOPOro MOXeT
GblTb HACTPOEH Mofb3oBaTeNeMm:

bit_ mask_1 — Bocemb 6uT nepBori NuHMM 1x8 dnara Bbixof4a napamMmeTpa 3a yctaBky (o ymosy. 1111 1110);
bit_ mask_2 — Bocemb 6uT BTOpOI NHUM 1X8 honara BbIxoAa napameTpa 3a ycTaBky (170 ymosy. 1111 1110).

Ecnn 6ut B bit_mask_1 , bit_ mask 2 paBeH ‘1’, To cooTBeTCcTBYtOWEee nukcenb Ha XKW ceetutca. Hactpownka no
YMOJYaHUIO COOTBETCTBYET BEPTUKANbHOW ABOMHON NIMHUM BLICOTOM OAMH CUMBOIT.

MepeknioyeHne mMexay KaHanamm U3MepeHus ocylecTBnsieTcs kHonkon ‘Sel’. MNpu nepexoae B pexum oTobpaxeHus «nornHas
uHcpopmauus» Ha KK BeiBoguTca nHdopmaums no 1-My kaHany nsaMmepeHus.

B pexume «nonHas nHopmaums» MOXHO NpoM3BecTn cOpPoc oBHapyKEeHHbIX «CKkaykoB» napameTpa. [na atoro HeobxoamMmo
HaxaTb W ydepxuBaTb KHOMKy ‘Mode’, moka He npou3ongeT cbpoc naroB «ckadka» M anropuTMOB OETEKTUPOBAHMS «Ckayka»,
KOTOpble HaXOAUIUCb B COCTOSIHUM OXupaHus cbpoca. COpoc «ckadka» BbIMOSHAETCS TONMbKO Af1sl KaHana WU3MepeHusi, KOTOpbIi
oTobpaxaeTcs Ha XK.

HacTtpoiika oTo6paxeHusa «nonHas UHopmauusi» No ymon4vaHuio ansa moaynsa MK20

Mo ymonuanuio ctpoku Ha XKKU B pexume «nomnHas MHopmaLuusi» HacTpoeHbl criegytowum obpasom (Tabnuua 8):

Amnnutyaa Bubponepemeltenms 5y — 5000L;

Avnnutyga HY BubponepemelleHmns 5y — F/2;

Avnnutyga BY Bubponepemelyenns 2F — 5000;

Amnnutyga 1-n 060opoTHON BMOpONEpeMELLEHMS;

dasza 1-1n 060poTHONM BUBpONepemeLLeHus;

Amnnutyaa 2-n 06opoTHOM BMGpONepeMeLLeHMS;

da3sa 2-11 06opoTHON BMOpONEpPEMELLEHMS;

Amnnutyaa 1/2-4 o60poTHOM BUBponepemMeLLEeHNs;

3a3op BMGponepemeLLeHs ;

0. Tok gatywmka;

11. YacrtoTa BpalleHus;

12. lNycTtas

13. Coob6uieHne 06 obHapyxeHUn ogHOro 13 «ckayvkoB» (BMGponepemelleHne 5-500y, amnnuTyaa, gasa 1-h 06opoTHOM
BUGponepemMeLLeHns);

14. Coob6LieHne 0 HeNCNpPaBHOCTU AaTymKa.

=

BOoNoGO WD
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Tabnuvua 8. NprMep HAacTPOWKKM BbiBOAA AAHHbIX B peXUME «nonHasi uhdopmaumsa» ans mogyns MK20 (no ymonyanuio)

Howmep cTpoku

Mapamerp 1 2 3 4 5 6 7
data_code 1 2 3 4 5 6 7
data_format 4 4 4 4 4 4 4
flag_mask_point Dx0070 0x0080 0x0000 0xP000 0x(000 0x0P00 0x0000
flag_mask _no_data 0x000E DX000E Ox000E Ox800E 0x800E 0480 OE 0x800E
string_out_flag_clear B "o "o R " " T o
string_out_flag_set "l o o B " " oo o

Howmep cTpoku

MapameTp

8 9 10 11 12 13 14
data_code 8 10 0 12 0 1 1
data_format 4 4 2 4 0 5 5
flag_mask_point Dx0000 0gx0000 0x000C 048000 0xp000 0xQ700 0x000E
flag_mask_no_data 0x800E DX000E (0x0002 0x0000 040000 0xP0o 00 0x0000
string_out_flag_clear B "o "o R " " o "o
string_out_flag_set " o o ot " " " Jamp" "S err"

[MosacHeHWs K HAaCTpoWkamM No yMONYaHUIo:
dnar 3a 3HayeHneM BubponepemelleHus 5- 500y oTobpaxaeTcs, ecnu:
¢ 3HadeHue BMbOponepemelleHus 6onblie 1-i yctaBkm (S_POINT_1);
«  3HadeHue BMOponepemelleHus 6onblue 2-i yctaBkm (S_POINT_2);
*  3HayveHwue BubponepemelleHuns 6onblie 3-i yctasku (S_POINT_3).

®nar 3a 3Ha4yeHnem HY BubponepemelleHns oTobpaxaeTcs, ecnu:
e 3HayveHne HY CK3 6onble yctasku (S_LP_POINT).

dnar 3a 3Ha4YeHMEM TOKa AaTymka oTobpaxaeTcsi, ecrnu:
¢ Tok gaTymka MeHbLue HkHeln ycTaBku (SENSE_ERROR_M)N
«  Tok gaTtymka bonblue BepxHen yctaBkn (SENSE_ERROR_MAX

dnar 3a 3HaYeHNeM 4acToThl BpaLleHns oTobpaxaeTcs, ecnu:
¢ O6HapyxeHa owmnbka cuHxpoHu3aumm (ERR_FREQUENGQY

BbiBOA 3Ha4eHun BubponepemelleHus 5- 500y, HY 1 BY BnbponepemelleHus 6nokmpyeTcs
(B3ameH uncna BbiBOAMTCA “ - " ), ecnu:
¢ OOHapyxeHa owubka napameTpoB paboThl
(ERR_CRC_TWO_BANK
e Tok gaTumka MeHbLUe HxkHen ycTaBku (SENSE_ERROR_MIN

JaTyvMka npu  3arpy3ke un3 3HEeproHesaBMCMMOW MaMsaTH

Tok gatumka G6onblue BepxHen yctaBku (SENSE_ERROR_MAX

BbiBoz 3HaueHuid 1-i, 2-i 060POTHEIX COCTaBNALLMX BUBpOnepeMeLLeHnst BrokupyoTcs

(B3ameH uncna BbIBOAMTCA “ --

BbIBOA 3HayYeHNd Toka gaTynka 6J'IOKVIpyeTC9| (B3aMeH yucna BbIBOOUTCA “ --

B 13-4 cTpoke BbIBOAUTCS cooblieHne " Jamp"

dnaros:

B 14-n ctpoke BbiBOAUTCA coobuieHve 'S err"

dnaros:

" ), ecnu:

O6HapyxeHa owwunbka napameTpoB paboTbl OaTyvMka npu 3arpyske M3 SHEProHe3aBUCUMMON
(ERR_CRC_TWO_BANK

Tok gaTumka MeHbLUe HkHen ycTaBkn (SENSE_ERROR_M)N

Tok gatumka 6onblue BepxHen yctaBkn (SENSE_ERROR_MABX

O6HapyxeHa owmnbka cuHxpoHusaumm (ERR_FREQUENGQY

namMaTu

), ecnu:

OGCHapyxeHa owubka napaMeTpoB paboTbl [AaTyvMka Mpu 3arpy3ke M3 SHEProHe3aBUCUMMOM MaMsTy

(ERR_CRC_TWO_BANK

06 06GHapyXeHHOM «CKayke» rnapameTpa, ecfim yCTaHOBMeH OAUH U3

OBGHapyxeH «cka4ok» obuero Bubponepemerennsi 5-500My (JAMP_S;
OBGHapyXeH «cka4yok» aMnnmTyabl 1-1 060poTHONM cocTaenstoLen Bubponepemertenns (JAMP_S 1P;
OBGHapyXeH «cka4ok» ¢asbl 1- 060poTHON cocTaBnsaoLern Bubponepemellennsa (JAMP_PHASE 1k

O HeuncnpaBHOCTW KaHana Wn3MepeHud, ecnin yCTtaHoBlieH OOuH

O6HapyxeHa owwunbka napameTpoB paboTbl faTyvMka nNpu 3arpy3ke M3 SHEProHe3aBWCUMMOW MamsiTy
(ERR_CRC_TWO_BANK

Tok gaTymka MeHbLue HkHen ycTaBku (SENSE_ERROR_M)N

Tok gatumka 6onblue BepxHen yctaBknm (SENSE_ERROR_MAX

MN3meHeHns1 He BHOCATCS 15
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HacTtpoliika oToOpaxeHusa «nonHasa UHopmauus» Nno ymon4vaHuio ana moayna MK30

Mo ymonuaHuio cTpoku Ha YKKW B pexume «nomnHas nHgopmaums» HacTpoeHsl cnegytowmm obpasom (Tabnvua 9):

=

14.

O6wee CK3 Bubpockopoctn 10Ny — 10000Mu;

HY CK3 Bubpockopoctu 10y — F/2;

BY CK3 BubpockopocTu 2F — 1000Iy;

CK3 1-1 obopoTHOW BUGPOCKOPOCTY;

da3sa 1-11 06opoTHOIM BMOPOCKOPOCTY;

CK3 2-i1 06opoTHOM BUGPOCKOPOCTY;

dasza 2-1 060pOTHONM BUBPOCKOPOCTY;

Amnnutyaa BubponepemelLeHne 1-n 000poTHOM COCTaBMSIOLLEN;
dasa BMbponepemelLeHust 1-i1 060pOTHONM COCTaBNSOLLEN;

. KoacbdpumumeHT chopmbl curHana;

. Tok paTyuka;

. YacrtoTa BpaLleHus;

. CoobuweHne o6 obHapyxeHun ogHoro u3 «ckadkoB» (obwero CK3, CK3 1-n obopoTtHon u dasbl 1-1 obopoTHOM

BUBPOCKOPOCTH);
Coo06LLeHMEe 0 HeNCNPaBHOCTU AaTymka.

Tabnuua 9. MprMep HACTPOKKM BbiBOAA AaHHbIX B pEXUME «noriHasg nHpopmMaumsa» ans mogyns MK30 (no ymonyaHuto)

MapameTp

Homep cTpoku

1 2 3 4 5 6 7
data_code 1 2 3 4 5 6 7
data_format 2 2 2 2 4 2 4
flag_mask_point Dx0070 (x0080 0x0000 0x0000 0x(000 0x0p00 0x0000
flag_mask_no_data 0x000E DX000E (Ox000E 0Ox800E 0x800E 0480 OE 0x800E

string_out_flag_clear

string_out_flag_set

MapameTp

Howmep cTtpoku

8 9 10 11 12 13 14
data_code 8 9 11 0 12 1 1
data_format 2 4 2 2 4 5 5
flag_mask_point Dx0000 gx0000 0x0000 0xppooC 0x8000 0xg700 0x000E
flag_mask no_data 0x800E DX800E (Ox400E 0x0002 0x%0000 0xp0o 00 0x0000
string_out_flag_clear " "o o s " " T " o
string_out_flag_set " v "o " " " " Jamp" "Serr"

[NosicHeHMs K HACTPOMKaM NO YMOMN4YaHUIO:

dnar 3a 3HavyeHnem obuiero CK3 BubpockopocT oTobpaxaeTcs, ecnu:
e 3HayveHue obuero CK3 Gonblue 1-1 yctaBkm (VRMS_POINT_);
e 3HayveHue obuero CK3 Gonblue 2-i1 yctaBkum (VRMS_POINT_2;
e 3HayveHue obwero CK3 Gonblue 3-i1 yctaBkm (VRMS_POINT_3.

dnar 3a 3HaueHmem HY CK3 BuGpockopocTu otobpaxaeTcsl, ecnu:
¢ 3HayeHue HY CK3 Gonblwe yctaBku (VRMS_LP_POINT.

dnar 3a 3Ha4YeHVem Toka AaTyvka oTobpaxaeTcs, ecnu:
¢ Tok gaTymka MeHbLUe HxHen ycTaBku (SENSE_ERROR_MIN
e Tok gatuuka 6onblie BepxHel yctaBku (SENSE_ERROR_MAX

dnar 3a 3Ha4YeHVeM 4acToTbl BpaLleHUs oTobpaxkaeTcsi, ecriu:
¢« O6HapyxeHa owmnbka cuHxpoHusaumm (ERR_FREQUENGQY

BbiBog 3HaveHun obwero CK3, HY CK3 n BY CK3 Bubpockopoctn 6rnokupyetcst

(B3ameH uucna BelBOAUTCA “ --" ), ecnu:
e« OG6HapyxeHa owwnbka napamMeTpoB paboTbl JaTyMka nNpu  3arpy3ke U3 3HEProHe3aBMCUMMOW MaMsATU
(ERR_CRC_TWO_BANK
¢ Tok gaTymka MeHbLUe HkHeln ycTaBku (SENSE_ERROR_M)N
«  Tok gaTumka 6onblue BepxHen yctaekm (SENSE_ERROR_MAX

16
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BbiBoa 3HaveHun 1-i, 2-i 060poTHbIX cocTasnsowmx CK3, dasbl BUBpockopocT 1 amnnuTyabl, asbl 1-i 06opoTHON
BMbponepemeLLeHns 6nokMpyroTcs (B3aMeH Yucna BblBOAUTCA “ --" ), ecnu:
¢ OG6HapyxkeHa owwnbka napamMeTpoB paboTbl JaTyuMka npu 3arpy3ke Wu3 3HEeproHe3aBUMCUMOW NaMsiTU
(ERR_CRC_TWO_BANK
¢ Tok gaTymka MeHbLue HkHeln ycTaBku (SENSE_ERROR_M)N
«  Tok gaTtumka 6onblue BepxHen yctaBkn (SENSE_ERROR_MABX
¢ OOHapyxeHa owmnbka cuHxpoHusaumm (ERR_FREQUENGQY

”

BbiBoa 3HaueHusi koadpbdmumeHTa hopmbl curHana 6rnokvpyeTcst (B3ameH yncna BelBOAUTCH “ -- ), ecnu:
e« OG6HapyxeHa owwnbka napamMeTpoB paboTbl JaTyuMka npu 3arpy3ke U3 3HEeproHe3aBMCUMOW NaMsiTU
(ERR_CRC_TWO_BANK
¢ Tok gaTymka MeHbLue HkHeln ycTaBku (SENSE_ERROR_M)N
«  Tok gaTtumka bonblue BepxHen yctaBkn (SENSE_ERROR_MABX
¢ YpoBeHb obuiero CK3 Bnbpockopoctu crnmwkom man (VRMS_ABSENT

BbiBOZ 3HauYeHust Toka AaTyvka 6nokupyeTcs (B3aMeH Yucna BbIBOAUTCS “ - ), ecnu:
e O6HapyxeHa olwuGka napameTpoB paboTbl [JaTuMka NpU 3arpy3ke W3 SHEProHe3aBUCUMOW NaMsATH
(ERR_CRC_TWO_BANK

B 13-4 cTpoke BbIBoaMTCS cooblueHne " Jamp" 06 obHapyXeHHOM «cKkayke» napameTpa, ecrnv yCTaHOBINEH OAUH U3

dnaros:
¢ O6HapyxeH «cka4ok» obuiero CK3 Bubpockopoct (JAMP_VRMSB
¢ O6HapyxeH «cka4ok» CK3 1-i1 o6opoTHol cocTaenstoLlen Bubpockopoctu (JAMP_VRMS_1F
¢ O6HapyxXeH «cka4ok» a3kl 1-1 06opoTHONM cocTasnstoLeln Bubpockopoctn (JAMP_PHASE_ 1k
B 14- ctpoke BbiBOgMTCA coolOuieHne "S err" O HEeWUCrnpaBHOCTU KaHara M3MepeHus, ecriv YCTaHOBMEeH OOVH
dnaros:

¢ Ob6HapyxeHa owubka napameTpoB paboTbl [aTynmka Mpu 3arpyske W3 SHEeproHe3aBMCHMON NaMATK
(ERR_CRC_TWO_BANK

e Tok gaTumka MeHbLue HxHen ycTaBku (SENSE_ERROR_M)N

¢ Tok gpatyuka 6onblue BepxHen yctaBkm (SENSE_ERROR_MAX

Bbieod uH¢ghopmayuu Ha XXKU, modynb MK21

BbiBog pe3ynbTaToB M3MEPEHUs TapaMeTpoB BUOpaLMm OCyLLECTBISETCA B OAHOM U3 OBYX PEXUMOB:
« B Buae ructorpammsl;
¢ [MonHas nHdopmaums no kaHany.
B otnnume ot mogynen MK20, MK30 nameHeHue pexuma nHamkaumm moayna MK21 He pgonyckaetcd. Pexumbl nHankaumm B
moayne MK21 ecTko npegonpeaeneHsl. BubponepemelleHne otobpaxaeTtcs B pasmepHocTu MkM, CK3 BuGpockopocTu - Mm/c.

3apeructpuposaHo 8 ructorpamm (pMCyHoK 9a):

1. Awmnnutyga BubponepemeryeHus 5y — 500y (3 yctaBku);
Amnnutyga HY Bnbponepemeluermns 5y — F/2 (1 yctaBka);
Amnnutyna BY Bubponepemeluerus 2xF — 5000y;

Tok gaTtumka (2 yctaBku);

Amnnutyga 1-n o6opoTHONM BUOGponepeMeLLeHNS;

da3a 1-11 060poTHOIM BMOpONEpPEMELLEHWS;

Amnnutyga 2-n o6opoTHONM BUOpoONepeMeLLEHNS;

da3sa 2-11 060poTHOIM BMOpONEpPEMELLEHMS.

© N g A wDd

Mpwu BbIBOAE rMCTOrpamMm OTOOpPaKalTCA TONBbKO AaHHbIE BUOponepeMeLLeHrs o cTonbuam:
1. OTtHocuTenbHoe BUGponepemeLleHue potopa (kaHan 1);
2. AbcontoTHoe BubponepemelleHne onopbl(Bknaaeiwa) (kaHan 3);
3. ycras;
4. A6contoTHoe BUGponepemelleHne potopa (kaHan 4).
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Ctpoku Ha XKKW B pexxrme «nonHas uHgopmauums» HacTpoeHbl cneaytowmm obpasom (pucyHok 96):

1. Awmnnutyga Bubponepemertenns 5y — 500y (ans kaHana 2 — CK3 BubpockopocTu);
2. Awvnnutyga HY Bubponepemeluenuns 5y — F/2 (ana kaHana 2 — HY CK3 BubpockopocTm);
3. Awnnutyga BY Bnbponepemelerust 2xF — 500y (ansa kaHana 2 — BY CK3 BubpockopocTw);
4. Amnnutyga 1-h o6opoTHOM BUbponepemelleHns (ansa kaHana 2 — CK3 BubpockopocTu);
5. ®a3a 1-n o6opoTHON B1UbponepemMeLleHus (ans kaHana 2 — CK3 BubpockopocTtu);
6. Amnnutyaa 2-1n o6opoTHOM Brubponepemellennst (ansa kaHana 2 — CK3 BubpockopocTu);
7. da3sa 2- 0bopoTHON BMOponepeMelleHmns (ons kaHana 2 — CK3 Bnbpockopoctn);
8. 3asop BMbponepemelleHus (Tonbko Ans kaHana 1);
9. Tok gatuuka (Tonbko Ansa KaHanos 1,2);
10. YacrtoTa BpaLleHus;
11. CoobLeHne o0 HeMcnpaBHOCTK AaTyuka (Tonbko Ans kaHanos 1,2);
12. CoobuieHne 06 obHapyxeHnn OQHOro 13 «ckavkoB» (BMOponepemelleHne 5-500y, amnnutyaa 1-1n o6opoTHOM 1 dasa
1-11 060pOTHOM BUBpONEpEMELLEHNST).
HasBaHwue ructorpammbl ®nar Bblxo‘na 3a ycTasky
VY
Kanan
S Gn UncnoBble 3HaYeHUst Ch 1 ¥/ Ne carana
1 100 -
4 napmerpa 160 | | BuGponepem. 5-500 Iy
3 120 <
5 Bubponepem. 5-f/2 My
12 Bu6ponepem. 2*f - 1500y,
4 _ 63_ 153 Bubponepewm. f
OTMeTKM ycTaBoK 20° | dasaf
- - A 10 Bu6ponepem. 2 * f

Kanwan 1 3 4

12° |daza2+f

- | 3HayeHus napameTpa 15 | BuGponepem.1/2f

B BUAE TMCTOrpaMMbl 200 | 8asop
5.40 Tok gaTumka

3000 YacroTa BpeLleHus
Jum P O6Hapy»eH “ckayok” napameTpa

HewcnpasHocTb Aatunka
(HencnpaBHOCTH HET)

PucyHok 10. Npumep BbIBOAa MHOPMaLMK B peXMMe PucyHok 11. Npumep BbiIBOAA MHGOPMaLMA B peXUMe

«rucrorpammbi», mogyns MK21 «nonHas uHopmaumsa», mogyns MK21

18

M3meHeHnsa He BHOCATCS



MHCTpyKUmMA no HacTporike moayrnen BLLUMA.421412.300 N1 OOO HIMM «Bnbpobut»

PaGoTta annapatypbl

B panHom pasgene 6yayT pacCMOTPeHbl OCHOBHbIE MPUHLMMLI U3MEPEHUS CUTHANOB, NPeAcTaBeHa MeTOAMKA BbIMUCIEHWUIA
napameTpoB BuOpauuMM U OpYrMx TEXHONMOrMYeckux napameTpoB, a Takke AaHbl pekoMeHZauuu no onpedeneHnto pacyeTHbIX
KoadhpumumneHToB.

Modynb MK20 — uamepeHue nepeMeHHbIX cu2Hasoe (eaubponepemeuweHue)

I/Ismepeva napameTpoB Bm6pau,v||/| BbIMOMHAITCA ANA BCeX 4-X KaHanoB CUMHXPOHHO, C NepUOaUYHOCTLIO 0GHOBEHNs!
pesynbtatoB 0.5Cek nNo oguHAKOBOMY anroputmy. I'I03Tomy B onucaHunu 6y,qu Bcerga paccmMmaTtpumBaTbCA TONbKO OAWMH KaHan
n3mMepeHuin. BomnbLWMHCTBO BbIYMCINEHNIA OCHOBBLIBAKOTCS Ha CNeKTpanbHOM aHannse metogom BMNe.

[N usmepeHvst napamMeTpoB BMOpaLuM B pas3fiMyHbIX pexxmmax paboTbl arperata npedycMoTpeHo Aga Buaa brid:

. 2048 BbIbOpOK 3a 1 cekyHAy — ocHoBHoe BIM® ¢ paspeleHnem cnektpa 1My go 1024y ans BblumcneHuns obuiero
BubGponepemMelleHnss B [guanasoHe 4YactoT 5 — 500Mu, HY BuGponepemewenns 5 — F/2 Ty, BY
Bubponepemellenns 2F — 5000L;

e 512 Bblbopok 3a 1 obGopoT arperata — JononHuTeNlbHoe Brd ¢ paspelleHWeM, paBHbIM YacToTe BpalleHusi
arperata. PesynbTatbl gononHMTensHoro BM® ucnonb3ayTca ANs BblUUCHEHUS OBOPOTHLIX COCTaBMSAHOLLMX
amnnuTyabl U dassl BUGponepemMeLLeHus.

U3mepeHue yacmomsl epauwjeHusi
Ha ocHoBe nony4eHHoOW YacToThl BpalleHus arperaTa:
«  [JleTekTnpyeTcsa pexum cTauuoHapHon paboThl arperaTa (4acToTa BpalleHus arperata He U3MeHsieTcs);

«  KoppektupyeTcs nepnogmyHocTb Bbibopok ALM BMN® 3a oanH obopoT (512 BbIGOPOK) Ans onpeaeneHus dasbl u
amnnuTyabl 060POTHBIX COCTaBMSAOLLMX.

MN3mepeHne YacToThl BpalleHWUs arperaTta OCyLEeCTBISIETCS Mo nepeaHeMy (OPOHTY CUrHama CUHXPOMMIYIbCOB, MOCTYMatoLWmUX
Ha BXOZbl CUHXPOHMU3aLuu. MNeproaom U3MepeHust SBRSIETCS OCHOBHOWM UMK paboTel moayns 0.5cek. B TeyeHue 0.5cek ycpeaHsieTcs
nepuog WMMynbcoB, 3aduKkcMpoBaHHbIX 3a 0.5cek. Ecnv B TeuyeHne 0.5cek Obino rMosiydeHoO [Ba WM MEHee WMMYIbCoB
CMHXPOHU3ALMM, TO BbIYMCIIEHME YacTOTbl BpaLLEHWsl arperata OCYLLECTBISIeTCs Mo OZHOMY nepuogy CuHxpocurHana. C pocTom
YacToTbl BpalleHus arperata MpPONOPLMOHANBHO YBENMYMBAETCSA M YUCNO NEPUOLOB CUHXPOCUrHana, y4acTBYIOLWMX B BbIYUCTIEHUAX
4acToThl.

OCHOBHbBIM KaHariom CUHXPOHM3aLMN ABNAeTCca BXon cuHxpoumnynscoB Nel. Ecnu 06Hapy>KeHo OTCyTCTBME MMNYIIbCOB MO
BXO4Y CUHXPOHM3auun Nel, TO CUHXPOHM3aLNS BbIYUCIIEHUI aBTOMaTUYECKM nepekntovaeTcs Ha Bxod Ne2.

Mpn oTcyTCTBMM MMMYNbCOB Ha oboux kaHanax CUHXPOHU3AUUKN, HU3KOW WU CIIMLIKOM BbICOKOW 4acTOTbl WMMYNbCOB
CUHXPOHM3aunn:

. 6J'IOKVIpyI'OTC$I BbIYMCIEHNWS, B KOTOPbIX 3a€/ACTBOBaHa YacToTa BpalleHus arperaTa, 3Ha4yeHue COOTBETCTBYHOLLMX
BEJNMMYNH CTAHOBATCA paBHbIMW HYIHO;

«  BblGopka ALIM 3a oauH 06opoT arperata He BbINONHSAETCS;
e MNPUHMMAETCS, YTO B JaHHOM COCTOSIHUM HEe CTaLMOHaPHbIV PEXUM paboThl;

*  BbIYMCMEHHOE 3Ha4YeHMe 4YacToTbl B HyIlb He cOpacbiBaeTCsi, KpOMeE Cryyasi, Koraa MMMYnbCbl CUHXPOHW3ALMK
OTCYTCTBYIOT;

+ GasoBas YacToTa BpalleHusl arperata npuHumaeTcs freq_basic_no_sync

Ons [eTekTMpoBaHWs OTCYTCTBUS WU HEOOCTOBEPHbIX WMMMYIbCOB CUHXPOHM3aUuM B HacTporikax MK20 npegycmoTpeHsl
criegytolime napaMeTpbi:

freq_min — MUHMManNbHO AoNyCTMMast YacToTa BpallleHus arperarta
freq_max — MakcumanbHO JonycTMMasi YyacToTa BpallleHus arperata

Ecnu B TeyeHne 20cek He ObIno NomnyyYeHo HY OOHOrO UMMNYIbCa CUHXPOHU3ALMK, TO CUATAETCS, YTO MMMYNbCOB CUHXPOHU3aLMU
HeT, ycTaHaBnuBaeTcs B ‘1’ cdonar NOT_SYNC_PULSE_¥ NOT_SYNC_PULSE_ZooTBeTCTBEHHO. Takum 06pa3oM, MUHUManbHas

n3mepsiemas yactota BpaleHus arperata 3 O6/MuH.

Korga namepeHHasi 4yactota BpalleHust arperata 6onblie unu pasHa 3 O6/MuH 1 MeHbLUe unu paBHa freq_max , npoucxoaut
3anyck Bbibopok ALIM 3a oamH o6opoT arperata.

Mpu cHpoLueHHbIX B ‘0" onarax owmnbkn ERR_SYNC_PULSE_MINERR_SYNC_PULSE_MApa6oTtaeT anroputMm AeTeKTUpPOBaHUS
cTabunmaaumm YacToTbl BpaLLeHust.

Ecnn obHapyxeH He HopMarbHbI YPOBEHb YacTOThbl BpalleHWUsi arperata OTHOCUTENBHO YCTAHOBMEHHbLIX MapaMeTpoB, TO B
perncTpe cratyca Kaxgoro kaHana éyaet yctaHoeneH B ‘1’ donar npegynpexaedns ERR_FREQUENCY
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OeTekTpoBaHue cTabunusauumn 4acToTbl BpaleHus
[nsa paboTbl anropyTMa AeTEKTUPOBaHNA YacTOThl BPALLEHNS HAacTpanMBaloTCs cneayowmne napameTphbi:
freq_delta  — makcumanbHO JOMYCTUMbIN YPOBEHb AeBMaLIMM YacTOTbl

freq_delta_time — MUHMMarnbHOE BpeMs cTabunusaumm/gectabunmsaumm 4acTtoTbl

AnropyTM  OeTekTMpoBaHus  cTabunu3aumm  vacToTbl  pabotaeT  Tonbko, ecnu  ¢narm  ERR_SYNC_PULSE_MIN
ERR_SYNC_PULSE_MASSpoLueHbl B ‘0'. o cbpocy moaynsa MK20 npuHumaeTcs, YTo YacToTa BpalleHus He cTabunuanpoBaHa (cpnar
WORK_STAB_MOBD).

Ecnn B TeyeHne BpemeHn freq_delta_time YyacToTa BpalleHus He u3MeHunacb Gonblie yem Ha freq_delta , TO
NPYHUMAaETCH, YTO YacToTa BpalleHus ctabunmnsmpoBanach, onar WORK_STAB_MODETaHaBnmBaeTca B ‘1.

Mpu 06HapyxeHUn cTabunmsaumm YacToTbl BpalleHNs BbIMOMHAKTCA crieayolmne 0eNCTBUS
e 3anomMuHaeTcsi TeKyLlasa YacToTa BpalleHus;
. BbluncnsatoTcs Homepa crnekTpanbHbIX COCTAaBMSLWMX, COOTBETCTBYHOLWMX YacToTam: 5y, F/2, 2F, 500l y;

e [Jlonyckaetcs pabGota anropuTMOB ckayka NapaMeTpoB UM KOHTponb yctaBku HY  cocTaBnsiowen
BUGpONepemeLLeHus.

B cTabunnaupoBaHHOM pexume paboTbl Bce BpeMs UAET CPABHEHUE TeKyLLen YacToToW BpalleHUsl C 3arnoMHEHHON B MOMEHT
nepexoga Ha cTabunuUaMpoBaHHbLIN pexuMm paGoTbl. Ecnu B TeuyeHue Bpemenu freq_delta_time yactoTa Gbina Gonblie unu
MeHblUe Ha freq_delta , TO NPOUCXOAWT BbIXOA M3 CTAGUNU3NPOBAHHOTO pexMMa paboTbl C OXUAAHMEM CTabunM3aumum YacToThbl.

Mo cbpocy moayna MK20 npvHumaeTcs, YTO YacToTa BpalleHus paBHa freq_basic_no_sync

Tok (Hanpsi)xeHue) 0am4uka

TOK JaTuMka BbIYUCNSETCS MO MOCTOSIHHOM COCTaBMAWLLEN, MONydeHHOW B pesynbTate ycpeaHeHusi Bbibopok ALM. [Ons
nepesoja Nony4YeHHOro 3HaYeHunsi MOCTOSIHHONM cocTaBngaoLwen u3 pasmepHoct AL B Tok gaTymka npeaycMoTpeHbl KOaPULNEHTbI
curr_coff A, curr_coff B

[MocTOsAHHBIN TOK (HaNpsKeHWe) AaTynka BblYUCNSETCS No hopmMyne:
I =curr_coff A +curr_coff B x AUMN
U=curr_coff A +curr_coff B xALUMN

BbluMcrnieHHoe 3HayYeHWe Toka AaTtyuka NpoxXoauT Yepes anropuTM YCpeaHeHUst «CKombasiliee cpefHee» (Tonbko N nocnegHux
BbIGOPOK Y4aCTBYIOT B yCpeaHeHUM), rybuHa KOTOporo onpeaenseTcs napaMmeTpoMm:

Sense_curr_aver_size — pa3mep Tabnuubl ycpeHeHus, makcumym 10

lMocne ycpedHeHUs BbIYMCIIEHHOE 3HaYeHWe ToKa [aTyMka UCnonb3yeTcs ANs NPOBEPKM UCMPAaBHOCTWM AaTyMka U BbiBOAA Ha
KKN.

Tabnuua 10. PekoMeHZ0BaHHbIE UCMNbITATENbHBIE YPOBHM NOCTOSIHHOIO TOKa (HanpshxeHus) ans mogyns MK20

Pexunm paboTbl kaHana y Mo3uuusa nepeMbIYKu
pPoBeHb BXOAHOroO cUrHana
u3MepeHus Ha nnarte mogyns
Tok 1- 5 MA 1 mA 5 MA 2-3
Tok 4 — 20 MA 4 MA 20 mA 1-2
Hanpsixexne 0 — 3.0B 0,56 B 2,80 B CHsaATa

Mpumeyanue. Homepa nepemblyek st COOTBETCTBYHOLLMX KAHANOB U3MEPEHUS X pa3MeLLEHNE Ha nnaTte
MoZynsi CMOTPUTE B NPUNoxeHun b.

lMpumeyaHue. MeTogouka onpefeneHus pacyeTHbix KoadduumenToB curr_coff A, curr_coff_B aHanornyHa pac4yety
KoadhduumeHToB napametpa ang mogyns MK10.
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TecT paTuymka
TecT gatynka HeoOxoamMM anst GroKMPOBaHMS BbIYMCIIEHMI MO AAHHOMY KaHany 1 CUrHanusauum, ecrnvm AaTyvKk He UCNpaBeH.
B coctaB HacTpavBaeMbIx NapaMeTpoB TecTa AaTymka BXOAAT:

curr_point_min — MUHUMarbHbI YPOBEHb TOKa AaTuuKa;

curr_point_max  — MakCMMarnbHbI YpOBEHb TOKa [4aTuuka;

curr_point_hist — YpOBEHb rMcTepesnca TecTa AaTyuka Ans npefoTBpaLleHus TpurrepHoro adpdekTa;
curr_point_time — BPEMSI JEeTEKTUPOBaHWSI HEUCMPaBHOCTM/HOPManu3aLUmm gaTyuka.

[nsa curHanusauum o HeHopmanbHOW paboTe AaTymka B perycTpe craTyca KaHanos M3MepeHns npedycMoTpeHo Asa dnara:
¢ SENSE_ERROR_MINTOK gaT4MKa CAMLLIKOM Man;
¢ SENSE_ERROR_MAXrok gaT4mka CnmLKOM BbICOK.

Mo cbpocy mopyns cuMTaeTcsl, YTO AaTyYMK B HOpManbHOM cocTosiHuK, donarn SENSE_ERROR_MINSENSE_ERROR_MApaBHbI
Hynto. Ecnn B TeyeHMe BpeMeHM curr_point_time_reaction TOK paTtumka 6Oonblie curr_point_max WU MeHblue
curr_point_min , TO CYUMTaeTCs, YTO AaT4MK HEWUCNPaBEH N COOTBETCTBYIOLWNIA donar ycTaHasnusBaeTca B ‘1.

Mpu oBHapyXeHUW HeUCrpaBHOCTW LaTyMka BCE W3MEPEHUsI MO OaHHOMY KaHarny GIOKMpYHTCs, a 3HayeHusi napaMeTpoB
NPUHUMAIOTCS PAaBHLIMU HYMHO, BCe ¢pnaru cobbiTuiA (BbIXOAbI 32 YCTaBKU, AETEKTUPOBAHME «CKAYKOB» U T.04.) COPAchIBAIOTCS B Hyrb.

[na BoccTaHoBneHuss paboTbl kaHana naMepeHus HeobxoamMmMo 4TOGbl B TeYeHue BpeMeHW curr_point_time TOK gaTymka
6bin Gonblwe curr_point_min + curr_point_hist , ecnu 6bin yctaHoBrneH dnar SENSE_ERROR_MINwunu meHbLle
curr_point_max - curr_point_hist ecnu 6bin yctaHoBneH pnar SENSE_ERROR_MAX

Hepa60TOCI’IOC06HOCTb AaTyuka OAHOro KaHana He BIUAeT Ha pa60Ty OCTallbHbIX KaHalnoB U3MepeHU4.

lMocmosiHHoe cmeuweHue (3a3op)

BbluncneHve CMelleHWUsl aHanoryHo ToKy Aatyuka. OTnuuMEM SIBNSIeTCS Hanuune CcOBCTBEeHHOW napbl Ko3ULMEHTOB
gap_coff_A, gap_coff_B [Ns BblMUCNEHNs! 3HaYeHMs cMeLleHus. CMelleHne BbluMcnsieTcs Mo popMyre:

Sc = gap_coff A +gap_coff B x ALIM;
FmybuHa ycpegHeHus sense_curr_aver_size Nno TOKy (HanpshKeHWo) daTyuMka pacrnpoCTPaHSeTCss M Ha BbluMCIEHWE
CMeLleHns.

MeToamnka onpegeneHns koadduumnenTos gap_coff_A, gap_coff_B aHanornyHa BbIYMCIEHNIO KO3IPDULIMEHTOB ANA TOKa
AaTyuka.

O6uwee, H4Y, B4 subponepemeujeHue

Ons BbluMcneHuss ABonHon amnnutygbl obuwero (5-500Mu), HY (5 — F/2 Tu) u BY (2F — 500ly) BMOponepemeLleHust
npumMeHsieTca ogHa napa KoadULMEHTOB NMHENHOro ypaBHeHuns s_var_coff_A, s_var_coff_B . BHayeHune BubponepemeLLeHns
BblYMCnIAeTCA No dopmyne (4ns Bcex AuManas3oHOB 4acToT), NpeaBapuTenbHO BbiMONHMB obpaTHoe BId (ans kaxpgoro avanasoHa
YacTOT OTAENbHO):

S=s var_coff A +s_var_coff B xAUM,

MpoBepka ycTaBok Ansa o6wero u HY BuGponepemelieHusn

Ons obwero BuGponepemMeLleHnst MpeaycMOTPEHO BO3MOXKHOCTb HAaCTPOMKKU 3-X ycTaeok, a aAns HY BubGponepemeleHust - 1-i
ycTaBku. [Insi AeTeKTPOBaHUS MPEBbILLEHNs] YCTaBOK HEOOX0AMMO HacTPOUTL criedytoLye napameTpbl:

e s 5 500 point. 1 - TlepBas ycTtaBka o6Liero BubponepemMeLleHus;

¢ s 5 500 point 2 - Btopas ycTtaBka obLLero BuoponepemMeLLeHus:;

e s 5 500 point 3 - TpeTbs ycTaBka 06LLero BubponepemMeLLeHuns;

e s_5 500_point_hist — 'ucrepesuc no yctaekam obLyero BuGponepemMeLLeHms;

e s 5 F2 point - YcraBka HY BubponepemelleHus;

e s 5 F2 point_hist — 'nctepesuc no yctaeske HY BuGponepemeLleHms;

e s 5 500_point_time — Bpems geTekT. nepexoga obLiero BubponepemeLLeHns Yepes ycTaBKy;
e s 5 F2 point_time — Bpewms geTtekT. nepexona HY BubGponepemelleHust Yepes yCTaBky.

O npeBbllEHNN YyCTaBOK MHPOPMMPYIOT COOTBETCTBYIOLLME hriarn B CUCTEMHOM PErncTpe KaHana u3MepeHus:
e S_POINT_1 — 3HauyeHwue obLiero BubponepemeLLeH1s CTano Bbllle ycTaBku 1;

S_POINT_2 — 3HauyeHune obLiero BubponepemMeLLeHns CTarno Bbllle YCTaBKku 2;

S_POINT_3 — 3HayeHune obLiero BubponepemeLLeHns CcTano Bbllle YCTaBku 3;

¢ S_LP_POINT — 3Ha4eHne HY BnGponepemMeLLeHNs CTano Bbille YCTaBKW.

Ecnn 3HayeHne obwero BubGponepemelleHns (HY BubponepemelleHns) Obino Bbile YCTaBKM B TeYEHWE BPEMEHU
s_5 500_point_time (s_5_F2_point_time ), To ycTaHaBnMBaeTcs B ‘1’ COOTBETCTBYIOLW M hnar curHanmnsawumu.
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B cnyyae ycTaHOBREHHOro nara npeBbIeHUs YCTaBkW, 3HA4YeHUe W3MEPSIEMOro napaMeTpa [OMKHO OblTb MeHbLUe
COOTBETCTBYIOLLEN YCTABKU MUHYC rMCTEPE3UC B TeYEHUE YCTaHOBIIEHHOrO BpemMeHu, YTobbl cbpocuTb B ‘0’ conar NpeBbILLIEHNS] AaHHO
ycTaBku. Takol Noaxoz No3BOMsSeT NpeaynpeanTs BO3MOXHLIA TPUITEPHBIA 3dEKT Npy BENUYMHe U3MEPSIEMOro napameTpa Gnn3koro
K 3HaYEeHMIo YCTaBKMU.

Mpoeepka HY BuBponepemeLLeHUsi Ha NPEBLILLEHWE YCTaBKU NPOU3BOAMTCS TOMbKO B CTALLMOHAPHOM peXxume paboThbl.

PekomeHgauumn no onpegeneHuto koadcuuneHToB

KoadppmumeHTsl s_var_coff A, s_var_coff B HeobxoaUMO OnpefenuTb 3KCNepUMEHTanbHbIM NyTeM MO 3HaYeHuto
obuero BubponepemelleHusi Ha 6a30BOI YacTOTe CUHYCOMZANbHOIO CWUrHamna. McnbiTaHus pekoMeHZYeTCsi NMPOBECTV NMEPEMEHHbIM
HanpsbxeHneM (YpoBEHb NMOCTOSIHHOM cocTaBnstowen 1.7B).

Mpu pabGoTe Mopynsi C MNepemMeHHbIM TOKOM (OAaTYMKM C TOKOBbIM BbIXOAOM) HEOGXOAWMO BbIYACIUTL UCMbITaTeNbHOE
nepemMeHHOe HanpsbkeHue, yYUTbIBasi CONPOTUBMNEHWE Pe3ncTopa Ha BXoJe KaHana u3mMepeHus, NpeobpasyioLero ToK B HanpsikeHue.

Tabnuua 11. PekoMeHOOBaHHbIE UCTbITAaTeNbHbIE YPOBHM NEPEMEHHOr0 HanpshkeHus (Toka) 2A ans mogyns MK20

Pexunm paboTbl kaHana y Mo3uuusa nepeMbIYKn
poBeHb BXOAHOrO cUrHana
u3MepeHus Ha njnarte mogyns
Tok 1- 5 MA 0,5 MA 4 MA 2-3
Tok 4 — 20 MA 2 MA 16 MA 1-2
Hanpsixexne 0 — 3,0B 280 mB 2240 mB CHsaTa

Mpumeyanue. Homepa nepemblyek st COOTBETCTBYIOLLMX KAHANOB U3MEPEHUS MX pa3MeLLeHe Ha nnaTte
MoZynsi CMOTPUTE B NPUNoxeHun b.

YpOBHU UCNbITaTENbHbIX CUrHANOB COOTBETCTBYIOT OnpefenieHHOMY YPOBHIO M3MEpPSEMOro napametpa BVI6paLI,VIVI. 3anucas
3HayeHne AL, cooTeBeTCcTBylOLlEE YCTAHOBMEHHOMY YPOBHIO UCMLITATENBHOrO CUrHama MOXHO OonpefenuTb 3HAYeHUs! pacyeTHbIX
KO3 PULMEHTOB ANd NofnydYeHus npu pa60Te mMoayna MCTUHHOTO YPOBHA U3MEPAEMOro TeXHOJIToOrm4ecKoro napameTpa.

[ns onpenenenus koadbduumneHToB s_var_coff A, s_var_coff B HeoGXoAMMO NPOBECTU KakK MUHMMYM ABa UCMbITaHWs
(pekomeHayeTCsl B HaYarne U KOHUE AvanasoHa usmepeHust), 3anucatb 3HadeHust ALIM 1 pelwmnTb cuctemMy ypaBHEHUI:

P.=s_var_coff A +s_var_coff B xAlUMy;
P,=s_var_coff A +s_var_coff B xAlUMy;

lpe: Pi, P, — 3HavyeHne napameTpa BUbpaLnm, COOTBETCTBYIOLLME YPOBHIO UCMbITAaTENbHOIO CUrHana
ALM,, ALM: — 3HaveHnsa AL, cooTBeTCTBYIOLWME YPOBHIO UCMbITATENLHOTO CUrHana

Bu6ponepemeuwjeHue Ha 060poMHbLIX COCMaesIroWUxX

AmMnnuTyga BubponepemelleHnst %2 u 1-10 06OpOTHLIX COCTaBMAIOLWMX BbIMUCASETCH TOMbKO MNPU HaNMMYMU KMMMYMbCOB
CUHXPOHM3ALMU M OONYCTUMOW YacToTe BpalleHus arperata. Ecnu MMnynbCoB CUHXPOHM3ALMW HET (MNM UX YacToTa CRMLLKOM
BbICOKasi/ HM3Kasi), TO 0BOPOTHbIE COCTaBMsAOLLME BUOPONEPEMELLEHUSI HE BLIYMCIISIOTCA U MPUHUMAKOTCS PaBHLIMU HYIHO.

[nsa BblYMCNEHNA OBOMHON aMNnTyabl 060POTHBIX COCTaBMSIOWMX BUOPONEpPEMELLEHNS NPUMEHSIETCA Napa KoadULMEHTOB
nunHenHoro ypaBHeHus s_circul_coff_A, s_circul_coff B . BHaueHne BUbponepemeLLeHNst BbIMUCIAETCS No doopmyrne:

So = s_circul_coff_A + s_circul_coff_B x ALIMT;

Mony4eHHble MIHOBEHHLIE 3HAYEHUSI BUOponepeMeLLeHnst ¥2-in, 1-i 1 2-i 060pPOTHBIX COCTaBSOLLNX NPOXOANAT Yepes anroputM
yCpeOoHEeHUs1  «CKOMb3sILLEro cpegHero» rmybuHOM COOTBETCTBEHHO S_mag_F2_aver size, s _mag_1F_ aver_size "
s_mag_2F_aver_size

YcpenHeHus 3HauYeHus 060pOTHBIX COCTaBMAOLWMX AOCTYMNHbLI A BeiBoAa Ha XKKW, a 3HaueHne 1- 060pOTHOM COCTaBnsALEN
BMOponepeMeLLeHs y4acTByeT B AETEKTMPOBAHNM CKayka.

MeToaouka BbIMUCHEHUS] pPacYEeTHbIX KO3(PPUUMEHTOB ANsi OOOPOTHLIX COCTaBMSANLWMUX BUOpPONEpPeEMELLEHNS aHanormyHa
onpegeneHunto koagduumeHToB ansa obwero, HY n BY BubponepemeLleHus.

OGopoTHbIE COCTaBNsAOLWME BUGPONEPEMELLEHNS BbIMUCAIAIOTCA NpY YacToTe BpalleHust 0.05M. %2 oGopoTHOI cocTaBnsiowen
BUGpONepeMeLLeHUs BbIMUCMAETCS NPU YacToTe BpalleHus oT 5Mu.
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®a3bi 060pOMHBIX COCMaessiloWux eubponepemMeweHust
Mo cbasoii NoHMMaeTcss BpeMeHHoW MHTepBan B rpagycax (0-360) OT HyneBOro 3HaueHWs amnnuTyAbl CUHYCOMAArNbHOTO
curHana npuv nepexofie oT OTpULATENBHOMO 3HAYEHUS! K MONOXUTENbHOMY, 10 aKTUBHOTO (DPOHTA UMMYIIbCA CUHXPOHU3ALNM.

dasbl OGOpOTHbIX COCTaBNAKLWMNX BbIYUCNAKOTCA TOJIbKO NPU HanNM4nn MmMnynbCoB CUHXPOHU3ALNN. Ecnun yactoTa nMnynbcoB
CUHXPOHM3aLUNKN He yaoBneTBopsdeT 3adaHHbIM YCITOBUAM, TO 3HA4YeHUA cbas NPUHUMAKTCA paBHbIMU HYIHO.

Im
®asa sbiuncnsaetca no dopmyne P = ATAN ZR—
e

Mpu oyeHb ManeHbKOM YpoBHEe OGOPOTHBLIX COCTABMAWMX 3HAYEHMS] BblYMCIEHHbIX (a3 MoryT KoneGatbcss B GOMbLUMX
npepenax (3To cBs3aHO C WyMoM kBaHToBaHusi ALIM 1 BbluncneHuin). Ons npedoTBpalleHnsl BO3SMOXHBIX KornebaHuid npegycMoTpeH
napamerp:

s_min_phase_detect — MVHUManbHbIA YpoBeHb BMOponepemeLleHns 060pOTHOM COCTaBNSLWEN AN BblYUCHEHUS
¢asbl 060POTHOM COCTaBNAOLLEN.
Ecnn 3HayeHne o0O6OpPOTHONM cocCTaBnawLWen MeHble s_min_phase_detect , To 3HayeHue asbl He BbIMUCNSETCH W

NPUHUMAaETCA PaBHOW HyIIO.
MrHoBeHHOE BbIYMCNIEHHOE 3Ha4YeHne hasbl MPOXOAUT Yepes anropuT™M YCpeaHEeHNs «CKob3sllee cpeaHee» rmyouHow:
s_phase_1F_aver_size — rnybuHa ycpeaHeHust asbl 1- 060pOTHOWM COCTaBMSOLLEN;
s_phase_2F_aver_size — rnybuHa ycpeaHeHust asbl 2-i 060pOTHOWM COCTaBISOLLEN.

Koppekuuns dasbl

MpumeHeHne HY punbTpa BHOCUT 3HauUTeNbHOE BpalleHue grasbl UCXOAHOTO curHana. [ns koMmneHcauuy BpalleHus asbl BO
BXOOHOM cbunbTpe, a Takke B TpakTe W3MepeHusl NpedycMOTpeHa BO3MOXHOCTb fUHERHOW Koppekuun ¢asbl 0BGOPOTHbIX
COCTaBIALLMX B 3aBUCUMOCTM OT 4acTOThl.

Koppekuns gasbl BelNonHsaeTcs no hopmynam:
P = P.— N * frequency * corr_phase_coff;

loe:
P — ckoppekTMpoBaHHOe 3HadyeHne hasbl 060POTHOW COCTaBMSAOLLEN;
P. — BbluMcneHHoe 3HaveHve hasbl 060pOTHONM COCTaBNSAOLLEN;
frequency  — obopoTHas yacToTa B I'L;
N — Homep 060pOTHOW COCTaBSOLLEN;
corr_phase_coff — KO3 pULMEHT koppekuum, °/TL,

PacyeT koadhdurumneHTa Koppekumnm dasbl BINOMHSAETCH No hopmyrne:
corr_phase_coff =P/F;
loe:
P — namepeHHoe 3HaveHune dasbl Mogynem, korga corr_phase_coff = 0 ;
F — yactoTa cuHycomaanesHoro curHana, 'y (pekomeHgyetcsa 6asosas yactoTa U3MepeHun);
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HemekmupoeaHus «ckayka» napamempa
[nsi obHapyxeHWs1 MFHOBEHHOIO M HEOOPaTUMOro U3MEHEHUST 3HAYEHUs] MapamMeTpa peanu3oBaH anropuTM AeTeKTUPOBaHMWS
«CKayka» napameTpa.
MapameTpbl, ANs KOTOPbIX paboTaeT anropuTM OETEKTUPOBAHUS «CKavKax»:
. Bubponepemellenne 5y — 5000u;
e 1-5 obopoTHasi BUbponepemeLleHns;
e da3a 1- 06opoTHON BMOpONEpeMELLEHMS.

[eTekTnpoBaHMe «ckayka» napametpa ansg OBOpPOTHbLIX COCTABNAOLLMX BbIMNOMHAETCSA TOMbKO NPWU HanMWyum UMNOYNbCOB

CVHXPOHM3aUMM B CTALUMOHAPHOM pexvMe paboThbl.

AﬂFOpVITM OEeTEeKTUPOBaHUA «CKa4dka» OAMHaKOB O1A BCeX U3MepAaeMblX napamMeTpoB BI/I6paLIMM, HO OnA KaXgoro napametpa
MoryTt ObITb CBOU HaCTpOI7IKVI OETEKTUPOBAHUA «CKadKa».

Cnmcok napamMeTpoB, y4acTBYHOLLNX B HACTPOMKaxX OETEKTUPOBAHNSA «CKayKa»:

time_start — BpeMsl OXuaaHus ctabunusauuy napameTpa nocne Hopmanuaauuu paboTbl JaTyMka Wnu ctabunusauuu
4acToTbl BpaLleHus Ansi 060POTHBIX COCTaBMSALMX;

time_stabil — BpeMsi oXxuaaHua ctabunusauum napameTpa Hadana 4eTeKTUPOBaHUS «cKadkax;

variation_dt — MUHMMarbHOEe MpupalleHne 3HaveHve napameTtpa 3a 0.5cek. Ana crapTa OeTEeKTUPOBaHWS ckauka unu
OXUAaHust cTabunmsauuu;

variation_max  — MWHUManbHbIA YPOBEHb M3MEHEHUs1 NapamMeTpa OTHOCUTENbLHO CTAapTOBOMO 3Ha4YeHUst AeTeKTMPOBaHUS

«CKa4ka» 1 3Ha4YeHund napameTpa nocne crtabunusaumm.

Anroput™ AeTekTMpOBaHMS Ckayka MMeeT HECKOINbKO COCTOSIHUNM:
1. TMaysa nocne uHuumanmsauuu,
2.  OxwupaHue naMeHeHus napameTpa Gonee Yem Ha variation_dt Onsi Hayana AeTeKTMPOBaHUS «CKayka,
3. OxupgaHue ctabunmnsaumm «ckadka;
4. OBGHapyxeH «CKa4yok» napameTpa.

Mpy OeTekTUpoBaHUKU «Ckadka» napameTpa, Oaxe eclM «CKayok» He Obin 3adMKcMpoBaH, Mo WHTepdercam BHELUHEro

ynpaBneHusi 4OCTYMNeHOo AN1sl CHYUTBLIBaHWS OTYET 0 paboTe anropuTMa OETEKTUPOBaHMSI «Ckayka» B BUAE NapameTpoB:

time_count — cyeTunk BpemeHu no 0.5cek;

status — COCTOsIHWE anropuTMa AeTEKTUPOBAHUS CKaYka;

values_new — Tekyllee 3HayeHue napameTpa;

values_old — npeabigyllee 3HavyeHWe napameTpa;

values_start — HayanbHOe 3HaYeHue napameTpa Nnpu cTapTe 0XuaaHua cTabunUsaummn 3HaueHus napameTpa;

values_jamp — ypoBeHb U3MEHEHWsI NapaMeTpa (3HAKOBOE 3HAYEHME).

C6poc craroB 1 anroputMa AeTEKTUPOBaAHUSI CKayka BbINOMHSETCS MO:
e C6bpocy ycTpoWcTBa;
e  HewncnpaBHocTu gaTyuka;
¢ KomaHge ¢ BHELWHNX UHTepdencoB ynpaBneHus;
e HaxaTtnem KHOMOK Ha NMLEBON NaHenu Moayns.

Ona curHanusaumy O OeTeKTUPOBaHUM «CKayka» B CUCTEMHOM Peructpe KaHanoB U3MepeHuUs NpedycMOTpeHbl criefyloline
dnaru:
JAMP_S— «CKa4yok» ypoBHS BMOponepemelleHus 5-5000w;
JAMP_S_1F- «cka4ok» ypoBHsi 1-i1 060poTHOM BUOpOnepemMeLLeHus:;
JAMP_PHASE_1F- «ckayok» ¢hasbl 1-1 000poTHOM BUOpONEpeMELLEHNS.

O6uwue pekomeHdayuu no onpedesieHU0 pacyemHbIX KO3aghguyueHmoe

Mocne «XonogHoro crapTa» Moayns Bce M3MepsieMble napameTpbl Bubpauuv nvetot pasmepHocTb AL, MNpu pabote moayns
B popMynax pacyeta napameTpoB npumeHsieTcs 3HadeHne AL, yMHOXeHHOe Ha 4, YTO AOSIKHO YYMTbIBATbCS MPU BbIMUCIIEHUN
pacyeTHbIX KO3 PrLNEHTOB.

3HayeHune AL ansa Toka gatyvka npeacTasBneHo B popmate ##.## ¢ AeCATUYHOW TOYKON NOCpeanHe.

3HayeHuss KO3(hMUNEHTOB Takke MOryT ObiTb MOMy4YeHbl pacyeTHbIM MyTeM (Auanas3oH m3amepeHus 12-paspsigHoro AL
0 — 3B), oaHako, Hauny4yLwas TO4YHOCTb U3MEPEHNI MOXET ObITb NonyveHa nyTeM KanubpoBku Modyns UCMblTaTeNbHbIMU CUTHaNamu.

B nporpamme HacTpoiiku wmogynss MK20 npefycMmoTpeHbl CpPeAcTBa, Ynpolialoline BblYACTIEHUS  KO3MMULMEHTOB
(DONONHMTENBHYI0 UHOPMALIMIO CMOTPUTE B ONUCAHUM Ha COOTBETCTBYHOLLLEE NporpaMMHoe obecneyeHue).
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Modynb MK30 — uamepeHue rnepeMeHHbIX cu2Hasos (8ubpockopocms)

MpuHuunbl n3mepennss moayna MK30 npakTtuyecku aHanormyHbl mogynto MK20 3a mcknoyeHMemM HeKOTOpbIX 0COBEHHOCTEN,
KoTopble ByayT onucaHbl HXe.

U3amepeHue yacmombl 8paljeHuUs U moka dam4yuka aHanoa2u4dHbl Modymo MK20.
CmeweHue (3a3op) 8 modyne MK30 He gbiyucsomces.

Ounana3oHbl YacToT

¢ [nanasoH YactoT o6Lero ypoBHsi CK3 Bubpockopoctu 10 — 1000 Iy;

¢ [manasoH vactot HY CK3 Bnbpockopoctn 10 — F/2;

e [JunanasoH yactot BY CK3 Bnbpockopoctn 2F — 10000y;

*  W3mepeHune 060poTHLIX cocTasnsAowmii oT 10 My YacToThl BpalleHus arperara.

UsmepeHue obwezo, HY, B4 CK3 eubpockopocmu
BbiumcneHns CK3 BMGpockopocTu Bo BCeX AvMana3oHax BblMUCNSIETCS HAa OCHOBe pe3ynbTaToB BN B 4096 BHIGOPOK.

B obwem cnyuyae CK3 BUGPOCKOPOCTM B HYXXHOM [ManasoHe 4acToOT BbIYMCMSIETCS Kak KOpeHb KBafpaTHbId U3 CyMMbl
KBa[lpaTOB rapMOHMYeckux cocTaBnstowmx CK3 BubpockopocTy.

MpenBapuTenbHO NOAroTaBNUBAKOTCA HOMEepa CheKTpanbHbIX COCTaBNALWMX, COOTBETCTBYOWME YyacTtoTam 10y, F/2, F, 2F,
10000y, Mo YacToTHLIM rpaHuuam Bbluncnsietcss CK3 Bnbpockopoctu B paamepHocTy ALIM:
e O6wee CK3 BubpockopocTtn 10 — 1000y;
e HY CK3 BubpockopocTtn 10"y — F/2;
e BY CKS3 Bubpockopoctu 2F — 1000IL,.
MonyyeHHoe 3HayeHne CK3 Brnbpockopoctu B pasmepHocty ALIM nepecuntbiBaeTcsi B MM/C No hopmyne:
V =Vrms_fixed_coff_A + Vrms_fixed_coff B X Vaun;
O6wee, HY n BY CK3 BMBpOCKOPOCTM yCpeaHsieTCsl Mo anroputMy «CKonb3silee cpegHee» C UHAMBUAyanbHO HacTpamBaemou
rnybuHon ycpegHeHus.

MeToauka BblunCneHUs K03 PULMEHTOB BUGPOCKOPOCTM aHanoryHa subponepemelleHuio Ans mogyns MK20.

Ans ebiqucneHuss o0bopomHbix cocmasnswux 6 modyne MK30 npumeHsitomes koagpgpuyueHms! Vrns_var _cof f _A,
Vrms_var _cof f _B. U3amepeHue 060pomHbIx cocmassisiouux 6bInofHAemces npu Yacmome epawjeHusi agpezama om 100y.
Memoduka nonydeHusi 060pomMHbIX cocmasnsaruux U ux ¢as aHanoaudyHa modymo MK20.

B modyne MK30, kak u 8 modyne MK20, npedycmompeHo 3 ycmasku o obujemy yposHio CK3 subpockopocmu u o0Ha ycmaeka
no HY CK3 subpockopocmu.

Anzopummbl OemekmupogaHusi ckadka 0nsi Modyisi MK30 ananozauyHbl modynro MK20 (obwuli yposeHb CK3 subpockopocmu,
CK3 u ghasa 1-i obopomHoli subpockopocmu).

dunbmpayus wyma keaHmoeaHusi e bIN® npu ebrvucneHusix CK3

Ona yckopeHus Bbluncnenun Br® npumeHsieTca matematuka ¢ (PUKCUMPOBAHHOW 3ansaToW, YTO B CBOK oyepedb BHOCUT
[OOMNONHUTENBHBIN LWYM B Pe3yNbTUPYIOLWMIA cnekTp npeobpasoBaHust 4096 BbIGOPOK.

Wym kBaHTOBaHMA AL n BbluMCriEHUM C (PUKCMPOBAHHOW 3ansTOW MNPOSBRSETCS B BMAE Maroro YpOBHS 3HEPrum no BCeEM
rapMOHUYECKNM COCTaBMAIOLWNM PE3YNbTUPYIOLWEro CNekTpa, XOTA B UCXO4HOM CUrHane aTux rapMOHUYECKUX COCTaBNSAOLLMX HET.

Mpy cymmnpoBaHMM 3HEPrM rapMOHUYECKMX COCTaBnAoLWmMX Ana BblumcneHdns CK3 B Hy)XHOM Auana3oHe 4acToT LUyM MOXeT
CWIbHO NCKa3nNTb pearibHOe 3HaveHne napameTpa.

Onsa komneHcaummn Wwyma kBaHToBaHust ALIM 1 BbluncneHnn BBegeHbl NapaMmeTpbl MUHUMAIbHO AOMYCTUMOrO YPOBHS KBagpaTa
3HEeprm rapMoHNYECKMX COCTaBNAIOLWMX B pasmepHocTy ALTT.

fft_fixed_mag_error — MUHUMAanbHO AONYCTUMbIA YPOBEHb KBagpaTa amniuTyabl FapMOHUYECKOW COCTaBnsioLen B
pasmepHocTn AL, yMHOXEHHOro Ha 4.
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Pa3max «nuk-nuk» u koaghgpuyueHm ¢hopMbI cu2sHana

MogroToBneHHble ans BN® 4096 Buibopok ALIM npenBaputenbHO NOCTYNaT B anropuTM BbIYUCIIEHUS aMNNUTYAbl pasmaxa
MUK-MUK.

MonyyeHHOE 3HayYeHWe pa3maxa «NUK-NuK» nepesoamTcsa n3 pasmepHoctu ALIM B mm/c no dopmyne:
V = peak_peak_coff_A + peak_peak_coff B X Vayn;

BbluncneHHoe MrHOBEHHOE 3HavYeHne pasMaxa «MnuK- NUK» NPOXOAWT anropuT™M YCPeAHEHUs «CKOfb3sllee cpeaHee» rmyouHow
vrms_peak_peak_aver_size . TonbKko nocne ycpegHeHWs 3HaYyeHue pasMaxa «MNuK-MUK» ydyacTByeT B pacyete koadpduumeHTa
dopmbl curHana 1 4ocTynHo Ang sbisoga Ha XKKW.

Va

PacyeT koacbhuLmeHTa hopMbl curHana npoussogutces no dopmyne: K = V—
rme

Mpe: K — koadhprumneHT dopmbl;
Va — pa3amax BUOPOCKOPOCTU «MUK-TINK»;
Vrms — O6wee CK3 BubpockopocTy 10y — 10000 L;

M3 copmynbl BUAHO, YTO ecnv 3HayeHne obuiero CK3 GyageT paBHO Hymio (YTO TEOPETMYECKM BEPOSITHO), TO KOIDMDULNEHT
dopMbl JoSmkeH ObiTb paBeH GeckoHeYHoCTU. [N NpefoTBpalLeHns NoaoGHbIX CUTyaUuii BBEAEH NapameTp:

vrms_min_peak_peak — MWHMManbHbIN AOMYCTUMbINA ypoBeHb obero CK3 ansa BblumcneHns koadduumeHta opmbl
curHana.

Ecnun yposeHb obwero CK3 Bubpockopoctn MeHblle vims_min_peak_peak ,To 3HadeHue koaddumumeHta dopmbl curHana
NPYHUMAaeTCH paBHbIM HyJO U ycTaHaBnmBaeTcs B ‘1’ donar VRMS_ABSENTF cnuwkom manbii ypoeHb o6uiero CK3, koTopkin MoXxeT
Takxe 1Crnonb3oBaTbCs AN AeTEKTUPOBaHMS paboTOCNOCOBHOCTU kKaHana n3MepeHnst U aaTyuka.

Amnnumyoda u ¢paza eubponepemeuwjeHusi 1-ii o6opomHoli cocmaensirowel

Amnnutyna v dhasa BubponepemelleHms 1-i1 060pOTHOM COCTaBNAKLWEN BLIYMCNAETCA HA OCHOBE MOMYyYeHHbIX 3HaYeHnin CK3 u
a3kl 1-11 060pOTHOW CoCTaBnsoLWENn BUGPOCKOPOCTH.

BblumMcnenuna napameTpos BM6ponepe|v|eu.|,eHV|ﬂ BbIMOJTHAKTCA TOJIbKO MPU HalM4ynm nMmnynbCoB CUHXPOHU3aUuUn, B NPOTUBHOM
cny4yae 3HavyeHud NpuHUMarTCA paBHbIMU HYITHO.

T.x. da3a n CK3 1-1 cocTtaBnstoLelrt BABPOCKOPOCTM yxKe yCpeaHeHbl, TO anropuTM BblYMCIIeHNst BUbponepemeLLeHns He umeeT
bydepa ycpeaHeHus.

Vrms, [0.450158
f

CK3 BubpockopocTn (MM/C) NepecunTbIBaeTCA B ABOMHYIO aMnNnuTydy BubponepemeLleHns (Mm).

AMNNUTYa BUGPONEpeMeLLEHMS! BLIYUCTISIETCS Mo (hopmyne: S =

Ons nonydyeHus asbl 1-1 o6opoTHOM BubponepeMelleHns k dase 1-i obopoTHol BuOpockopocTn npubaensetcs 90°.
BbluvcneHHoe 3HauveHWe dasbl BUbponepemMelLeHnst npusoautcs k oopmaty 0° go 360°.

Mocne «XonogHoro crtapTa» Moaynsi Bce M3MepsieMble napameTpbl Bubpauum nmetot pasmepHocts ALIM. Mpu paGote mopyns
B (popMynax pacyeta napameTpoB MpuUMeHsieTcs 3HadeHue AL, yMHOXeHHOoe Ha 4, Y4TO AOSIKHO YYMTbIBATbCS MPU BbIMUCIIEHUN
pacyeTHbIX KO3(hPMLNEHTOB.

3HauveHune ALM nocne «XonogHoro ctapta» NpeacTaBneHo B popmaTe ##.## ¢ 4eCATUYHON TOYKON NOCPeamnHe.

B nporpamme HacTpoiiku wmogynss MK30 npefycMmoTpeHbl CpPeAcTBa, YNpolialoline BbUACTIEHUS  KO3MMULMEHTOB
(mononHUTENbHYO MHOPMALIMIO CMOTPUTE B OMMCAHUM HA COOTBETCTBYIOLLEE NPOrpaMMHOe oGecneyeHue).
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Modynb MK21 — uamepeHue abcosnnromHou eubpayuu pomopa
MpuHuMnbl namepenua moagyna MK21 ananoruyHbl mogynam MK20 n MK30.

K kanany 1 mogyns MK21 gomkeH OblTb NOAKIIOYEH BUXPETOKOBBIN AaTYMK OTHOCUTENBHOrO BUOponepemeLleHns poTopa (Tuna
OBT10 - WM34). HacTtpoiika n paboTa kaHana mamepeHust 1 (oTHocuTenbHoe BUBpOMNEpeEMeELLEHNE pOTOpa) aHanorndHa kaHanam
namepeHus mogynsa MK20.

K kaHany 2 mogynst MK21 gomxeH ObiTb MOOKMIOMEH MHEPLMOHHBIA AaTymk BubpocokopcTu (Tuna OM322MB). Hactpoiika n
paboTa kaHana namepenns 2 (abcontotHoe CK3 BUBpockopocTu Bknaabilla) aHanornyHa kaHanam namepexust mogynsa MK30. atymku
kaHana 1 v kaHana 2 JomkHbl BbITb pacnonoXeHbl MakcMmanbHO 6nM3Ko K gpyr Apyry (onTuMarnbHOe pa3MeLleHe — Ha O4HON ocwu).

Tpetuii kaHan mogyns MK21, abcontoTHoe BUGponepeMelLeHe BKNaabIlla, SBASETC pacyeTHbIM (MHTerpupoBaHue curHana
BuGpockopocTn). Mpy MHTerpuposaHuM BbipaBHMBaeTcs ADUX kaHana u3MepeHus BUOGPOCKOPOCTM MO CPABHEHWIO C KaHarom
OTHOCUTENBLHOIO BUGpONepeMeLLeHnUst poTtopa. Tpetuit kaHan MK21 cofepXuT TOT e Habop M3MepsieMbIx NapamMeTpoB, YTO U KaHan
U3MepeH1si OTHOCUTENbHOTO BUGpONepeMELLEHNS] POTOPa, 38 UCKITOYEHMEM: BbIUUCTIEHUS 3a30pa U Toka AaTuuka.

YeTBepTblt kaHan momyns MK21, aGcontoTHoe BMGpONepemelleHne poTopa, SIBMSIETCS PacYeTHbIM — BEKTOPHOE CIOXKEeHWe
CUrHanoB OTHOCWUTENbHOTO BMOponepemelleHe poTopa (kaHan 1) v abconoTHoro BuGponepemMelleHuss Bknagbiwa (kaHan 3).
YeTBepTbit kaHan MK21 cogepXuT TOT e Habop u3MepsieMblX NapameTpoB, YTO W KaHan W3MEepeHWUsi OTHOCUTEMNbLHOro
BUGpONepemMeLLeHns poTopa, 3a UCKMIOYEHUEM: BbIYUCTIEHUS 3a30pa M ToKa AaTyumka.

dunsnyeckne kaHanol namepeHusa 3, 4 mogyns MK21 He Mcnonb3yrTCA, TECT AaTyuMKa Mo AaHHbIM KaHanamMm U3MepeHua He
npoBoanTCA.

XoTd, moagynb MK21 umeeT Gonblloe KOMMYECTBO MaTemaTU4Yeckux pacyeToB, BpeMsi OOHOBMeHWe pesynbTaToB COCTaBnseT
1cek. OcHoBHOE HasHayeHne moayna MK21 — auarHoctTuyeckue uccregosaHus BUGPaLMOHHONO COCTOSIHUA arperaTta, oaHako B MK21
npeaycMOTPeEHbI CUIOBbLIE NOrMYeckne BbIXOAb! ANA peannsaunn 3almuTHbIX yHKLUNUIA.

B mopoyne MK21 pacyeT 0OOpPOTHbLIX COCTaBNALWMX aHanormdeH mogynam MK20, MK30. MNpu OTCyTCTBUM MMMNYSbCOB
CMHXPOHM3aunyM 0BOPOTHBIE COCTaBNSAKLWME HE BbIYUCIIAIOTCA M NPUHUMAKOTCS PaBHbIMU HYMHO, OCTanbHble NapameTpbl BUOpauun
NPOJOMKakT BbIYUCIATLCS.

Mpn OOHapyXeHUM HeucrnpaBHOCTU KaHana wuaMepeHus 2 (abconoTtHoe CK3 BMOpocKOpoCTM BkNagbilwa) BblYUCIIEHME
napameTpoB B1Gpauum abconoTHOro BUGponepemMeLLeHust onopbl (kaHan 3) He NPOU3BOAUTCS U OHW NMPUHUMAKOTCSA PaBHBLIMU HYIIHO.

Mpu oGHapyXeHUN HEUCNPABHOCTM KaHanoB MamepeHust 1 (oTHocuTenbHoe BuGponepeMelleHe potopa) unu 2 (abconoTHoe
CK3 BuGpockopocTu Bknafbllla) BblYMCREHWE NapaMeTpoB BubGpauuu abconoTHoro BuGponepemelleHust poTopa (kaHan 4) He
NPOV3BOAMTCS U OHW MPUHMMAIOTCS PaBHLIMU HYTIHO.

Kanubpoeky cornacoBaHus A®UX pekomeHayeTcsl BbINOMHATb Ha BUGPOCTEHAE, Ha KOTOPOM BO3MOXHO OfHOBPEMEHHOE
3aKpernrieHne BUXPETOKOBOIO JaTyrka OTHOCUMTENBHOMO BUBpOonepemeLLeHus 1 nHepLmMoHHoro aatymka CK3 BubpockopocTy.

Mpu BbINONHEHNM KanMbpoBkKu cornacoBaHus APYX kaHanoB M3MepeHnss OTHOCUMTENBHOTO BUOpoNepeMeLleHns poTopa (kaHan
1) n abcontoTHOro BMGponepemeLleHust Bknaasiwa (kaHan 3) HeobxoauMo HanMyne UMMYNbCOB CUHXPOHU3ALMU OT UCMbITATENbHOIO
cteHga. KanvbpoBka npoBOAUTCst Ha Heckonbkux YactoTax (10, 20y, 30y, 40y, 50y, 60y, 70y, 80y, 90y, 100y, 1500wy,
200y, 2500My) Ans kaXaon napbl 4aTYMKOB pa3HOro Tuna. TOYHOCTb YCTAHOBKM YacTOThl JOMkHa ObITb He xyxxe 0.05Iy,.

[N KaXOAon KOHTPOMbHOW TOYKM YaCTOThbl KannbpoBKN PermcTpupyeTcs pasHoCTb Mo amnnuTyae u dase OCHOBHON rapMOHUKN
BuGpaumu. Mpu pabote moayns Tabnuua kanubposku APYX ncnonb3yeTcs Ans BoipaBHMBaHUS ADYX mexay kaHanamv nsmepeHusi
no npaBunamM KyCOYHO-TNIMHENHON annpoKCMMaLunu.

Ons yyeTa KOHCTPYKLUMM OATYMKOB M criocoba MX 3aKkpenneHuss Ha Bkagbille nogwunHuka B mogyne MK21 npegycmoTpeHa
BO3MOXXHOCTb HaCTPOWMKM MOCTOSIHHOTO KOPPEKTUPYIOLLEro Ko3dMmuLMeHTa aMnnnTyabl CUrHana 1 NoCTOSIHHOTO 3HaYeHUs! M3MEHEHNS
dhasbl curHana abeconoTHOro BMGponepemelleHns BrNaabiwa (kaHan 3).

T.k. A®YX kaHana abcomnoTHOro BMOponepemelleHust Bknadblwa (kaHan 3) corracyetcsl C KaHanoM OTHOCUTENbHOro
BMOponepemMelLeHNs poTopa (kaHan 1), To pacyeTHble KO3ULIMEHTEI MapaMeTpoB BMOpaLMmn kaHanoB 3 U 4 MoryT GbiTb B3SIThl U3
BbIYMCIIEHHbIX 3HAYEHWn Ko3(UUMEHTOB ANna kaHarma 1. OpHako, PEKOMEHAYETCS BbINOMHATL OMpeferieHne pPacyeTHbIX
k0athdULMEHTOB NO KaHanam 3,4 Takke ¢ NOMOLLbIO BUGpoCcTeHaa.

Bbluncnenne  koachbuUUMEHTOB U BbINOMIHEHME  kanubpoBkn  cornacoBaHua APYUYX  npomsBoanTCsS C  MOMOLLBH
crneuvann3mpoBaHHOro nNporpammHoro obecneveHns, NocTaBnNsemMoro BMmecte ¢ mogyrnem MK21.
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BU24 — modynb ydaneHHOU UHOUKayuu

UN3mepeHue yacmomsi

B mopyne BWN24 npepycmoTpeHa dyHKums wusmepenuns ydactotbl (O6/MWH) C OeTekTupoBaHueM ocTaHoBa. W3amepeHHoe
3Ha4YeHne YacToTbl MOXET ObITb CUMTAHO MO MHTepdencam RS485 unu 12C.

[nsa namepeHns 4actoTbl HEO6XOAMMO HACTPOUTb credytoLime napameTpbl:
*  Pa3spelunTb n3aMepeHue 4acToThl;
e BbibpaTb aKTUBHbBIN (OPOHT MMMYNBLCOB HA BXOAE MUKPOKOHTponnepa (nepeaHuii/aagHui);
e YcTaHoBWUTb Nepuo n3MepeHns 4actoTbl ¢ AnckpeTHocTbio B 0.5cek (o1 0.5 o 99.5 cek);
e YcTaHoBWTb TanM-ayT ANng AEeTEKTMPOBaHUS OCTaHoBa B Nepuogax naMepeHus Yactotbl (0T 1 go 255);
*  BblbpaTtb chopmaT BbiBOAA YacToThl Ha MHAMKaTOpP (O6/MUH 1w TeicO6/MUH);
*  HacTpouTb coobLueHne, BLIBOGUMOE Ha UHAUKATOP NpU AeTEKTMPOBaHUM OCTaHOBaA.

N3amepeHne 4acToTbl OCHOBLIBAETCS Ha W3MEPEHUU BPEMEHU MeXOY aKTMBHbIMU (DPOHTAMM MMMYMbCOB CUHXPOHU3ALMM.
dakTuyeckn namepsieTcs Nepros UMMynbLCOB CUHXPOHM3ALMUK, @ 3aTEM MOJSyYEHHOE 3HAYEHUE Mepuofa NepecunTbIBAETCA B YacToTy
(O6/MuH). 3HaueHne nepuvoda CUMHXPOUMMYILCOB (YUCIIO CYETHBIX UMMYIbCOB) YCPEAHAETCA 3@ YCTAHOBIEHHbIA NEPUOL U3MEPEHUS.
Ecnu 3a nepvoa nmamepeHusi 6bin 3apMKCMPOBaH OOMH UMW MEHee NEpPUOAOB CUHXPOCUIHana, TO B BbIMUCIEHUN YacTOTbl y4acTByeT
OJVH Nepuopa, cuHxpocurHana 6es3 ycpegHeHust.

Ecnn 3a ycTaHOBNEHHOe 4MCrno nepuodoB MU3MEPEHUS He Obino 3aPMKCMPOBAHO HW OOHOrO Mnepuofda CUHXpocurHana, To

CyYMTaeTCs, YTO CUHXPOMMMYNbCOB HET — pexuM ocTaHoBa. B pexume octaHoBa Ha uvHOukaTope oTobpaaeTcd 3apaHee
noarotoBneHHas nHgpopmauusa (Hanpumep, StOP).

MuHMManbHO UsMepsieMasi YacToTa MOXeT ObITb paccuMTaHa UCXOASA M3 3HAaYEeHUs! MapaMeTpoB: Mepuon M3MEpPEHNst YacToTbl
Tyau; TaliM-ayT AETEKTUPOBAHUS OCTAHOBA Teron.

60

Fmn=——
Tuzm e Tcmon

Hanpumep, B HacTporikax no yMomyaHuio nepuos namMepeHusi paBeH 2cek, a Taim-ayT paBeH 10. CnegoBaTenbHO MUHMMAaNbHO
namepsiemas yactora Fmin = 3 O6/MuH.

Ona Bbixoga M3 pexuma ocTaHoBa HeobxoauMmo, 4Tobbl YacToTa CUHXPOMMMNYNLCOB cTana Gonblue, YeM pacyeTHas
MWHUManbHO U3Mepsiemasi yactoTa.

BHe 3aBMCMMOCTM OT TOrO KakoW pexum BbiBOAa Y4acToTbl HA MHAMKATOP YCTaHOBMEH YacToTa Bcerga usmepsietcss B O6/MuH.
MakcumarnbHO AOMYCTUMOE 3Ha4YeHNe YacToThbl (MaTeMaTUYeCKoe orpaHudeHe anroputma BbluncneHunin) 65535 O6/MUH.

Mocne kaxaoro nepuoga U3MepeHUii HoBoe BbIYMCIEHHOE 3HAYeHWe YacToTbl NepefdaeTcs Ha uHamkaTop (nepuog oBHoOBMNEHUSs
[aHHbIX Ha UHOUKaTOpe paBeH Nepuoay M3MepeHust 4acToTbl).

Ecnn n3amepeHne 4acToTbl BLIKIMOYEHO, TO 3HAYEHWE YacTOTbl MPUHUMAETCS paBHbIM HYMO, @ CaMO U3MEPEHME 4acToThbl
(Bkntoyas paboTy 16-pa3psagHo cueTymka) 3abroKMpoBaHo.

Mpy BKNOYEHUN (DYHKLMM M3MEPEHUST YacTOTbl BbIBOA MHGOPMaUMM Ha MHAMKATOPbLI MO KOMaHAam C BHELUHUX MHTepPdENCcoB
cBsa3n (RS485, CAN2.0B) 3abnokupoBaH.

Bxo0dHas yenb usmMepeHuss yacmomal
BxogHas Lenb namepeHns 4acTtoTbl pa3paboTaHa Takum o6pa3oM, YTO BO3MOXHA Nogaya MMMNyIbCHOrO CUrHana oT pasnuyHbIX
NCTOYHUKOB:
*  AKTVBHbBIV NONOXUTENbHLIA UMMYNbLC TOKa
e BbIXoa € OTKPLITHIM KOMMEKTOPOM, aKTUBHbBIA YPOBEHb — HYINb
*  Mmnynbcbl HanpsxeHus
JononHuTenbHO, NPOrpamMMHO MOXHO BblGpaTb akTUBHLIN (DPOHT MMMynbCca Ha BXxode MUKPOKOHTponnepa RC2/CCP1. BbiBoa
MWKPOKOHTpOIepa, Ha KOTOPbIV NOAaKTCst UMNYNbChbl CUHXPOHM3aLUMK, UMeeT BxogHon bydep WmuTTa.
+5vV

RS

= D2**
N N —| RC2/CCP1
ame
Count input 1= @)
GND 212

PucyHok 12. Cxema nmnynbscHoro Bxoga b24

MonoxeHnem nepemMblykM Ha S1 onpefenseTcs pPexum paGOTbI MMnNynbCHOro Bxoaa.
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Pexunm paboTbl — MNYNbChbl HANPSXKEHWSA

B pexume paboTbl, KOrga CUHXPOMMMYSbCLI NPeaCcTaBnsAloT co6oM UMNYNbChl HANPsXXeHUst, nepembldka S1 gormkHa ObITe CHATA,
pesucTtop R2 oTknioyeH. B aTom pexunme TpaHauctop VT1 HagexHO OTKPOETCH yxKe npu HanpshkeHuu Ha Bxogde 1 - 1.5B. TpaHaucTop
VT1 3akpoeTcsa nNpu HanpsxeHun Ha Bxoae meHee 0.6B.

3aluTHbIN cTabunuTpoH VD3 orpaHuuMBaeT MakcUmarbHbl YpOBEHb BXOAHOMO curHana oo 27B.

Mpu BbIGOPE aKTUBHOTO (PPOHTA CUrHasa HeoBXOAUMO YYUTLIBATL, YTO HA TpaHaucTope VT1 NPOWCXOAUT MHBEPCUSt CUrHana, a
aKTMBHBIV (DPOHT B HACTPOMKAX YCTaHaBIMBAETCSA MO OTHOLIEHMWIO K BXOAY MMUKPOKOHTponepa.

Pexum paboTbl — NONOXUTENbHbIN UMMYILC TOKa

B aToM pexume peancTop R2 fomkeH GbiTb NoakItoYeH k 3emrie (nepembiyka S1 B nonoxeHun 1-2).

Ha pesuctope R2 npoucxogut npeobpas3oBaHye TOKOBOro curHana B MMMynbCbl HanpshkeHus. Kak n gns pexwmMa ¢ umnynscamu
MO HaMPSHKEHNI0 HEOBXOAMMO YUYUTBIBATb YPOBHM HANPSHKEHUS OTKPLITUSA U 3aKpbITUsA TpaHaucTopa VTL.

Hanpumep. lycTb NOCTOsiHHas cocTaBnsiloWas MMMNYNbCOB Toka paBHa 1MA, a akTuBHble MMNynbCbl Toka 5MA. [pu
conpoTueneHun peancrtopa R2 pasHeim 300 OM nocTosiHHasA cocTasnsaowasi no Hanpshkenuto 0.3B, 4To AocTaTodHO ANS 3aKpbITUA
VTL1. Npu nmnynsce Toka 5MA HanpsixxeHue Ha peancTtope R2 pasHo 1.5B, yTo goctatouHo ans otkpbitus VT1.

Pexunm paboTbl — aKTUBHbIN YPOBEHb HYIb

Ecnn MCTOMHWK CUHXPOUMMYNBLCOB MMEET BbIXOL C OTKPbITLIM KOSMMEKTOPOM U aKTUBHBIM HU3KMM NOrMYECKUM YPOBHEM, TO
pesucTtop R2 gomkeH ObITb NoakntoYeH k +24B (nepembivka S1 B nonoxeHun 2-3).

COI'IpOTMBJ'IeHI/Ie R2 He OOMKHO ObiTb CMULLKOM ManbiM, YTobbl He Harpyxatb BbIXO04 UCTOYHWKA CUMHXPOUMMNYI1bCOB GonbLnMm
TOKOM MNpu akKTUBHOM CUrHane, a Takxe, 4yTOObl NMHUS CBSI3U OKasblBana MWHMMAarbHOE BIUSIHME Ha npeo6pa3OBaHme TOKa B
HanpsaxeHue.

Mpn aKTMBHOM curHane (anst 3Toro pexuma paboTkl) KenatenbHo, YToObl YpOBEHb HanpsbkeHUst Ha 6ase VT1 He npeBbiwan
0.3B ansa HagexHoro 3akpbitusa VT1.

ConpoTuBneHne peanctopa R2 He OOMKHO GbiTb CIMLIKOM BbICOKMM, YTOObI CryYalHbIA WYyM B JIMHAM CBSI3W He npusen K
CaMOonpoun3BONIbHOMY OTKPbITUIO VT1 1 HENPABUNbHOMY BbIYMCIIEHMIO YacTOThl. PekomeHgoBaHHOE 3HayYeHne R2 ans gaHHoro pexuma
paboTbl oT 1kKOm go 10kOMm.

BkritoueHne NHuupnanusaums L BbiBOA Ha HAMKaTop
nuTaHus ycTpoincTea CTapTOBOro coobLLeHNs
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PucyHok 13. AnropuTm paboTbl nnatsl BU24
B PEXUMe BbIBOAA AAHHbBIX HA MHAMKATOP BHELUHMMW KOMaHAAMMU
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Bbixoabl BHELLHEeW cUrHanusauum

B mogynsax annapatypbl «Bubpobut 300» npegycMoTpeHbl nornyeckue Bbixofabl OK ¢ BbICOKOM Harpy3o4HON CMOCOBHOCTLIO U
YHUULMPOBaAHHbIE TOKOBbIE BbIXOAb! 4-20MA.

BonbLlumHcTBO napameTpoB paGOTbI BbIXOOOB BHELLUHEN CUrHanusauum yCTaHaBnMBakTCA npu HaCTpOVIKe MOD,yﬂeI7I, 4yTo
no3BosideT onTuMarnbHO NOCTPOUTbL CUCTEMY 3aLLUTDI 060pyD,OBaHI/IF|.

Cunoesbie no2u4yeckue 8bixo0bl ¢ OK

Modynu MK20, MK21, MK30

B mogynax MK20, MK21, MK30 npeaycmoTpeHo 80 MCTOYHMKOB curHanu3aumm (16 no kaxgomy kaHany (64) + 16
obLiecnctemHbix). Kaxagpein n3 80 UCTOYHMKOB CUrHanusauuu npeacraBnseTcs B BUAE NOrMYECKoro curHana, nogaBaemMoro Ha BXOA
nporpaMMHO peanv3oBaHHOM NOrMYeckon MaTpuLbl. Beixogom normyeckon maTpuubl aenseTcs 11 HeaaBMCUMbIX CUoBbIX kitoven OK.

HasHaueHus MHoroexofoBble Ipynnbl “U” ¢ 6 BXOogaMun
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PucyHok 14. CTpyKTypHasi cxema NporpaMMHOI MaTpULibl MOTMYECKO CUrHanM3aLmm

Kaxablh M3 UCTOYHWMKOB CUrHanmM3auuMm MOXeT ObiTb HasHauyeH Ha 2 nwobble M3 32 BO3MOXHbIX rpynnbl «UN» (Takke
JonyckaeTcsa He HadHayaTb UCTOYHMK CUrHanu3aumm Ha HuM ofHy 13 rpynn). Jlorudeckue rpynnbl «AJT» coenaHbl Takum 06pasom, 4To
MOTYT UMETb HEOrpaHU4YEHHOE YNCIIO UCTOYHMKOB CUrHanM3aumu.

Ecnwn Ha Bxoabl rpynnbl «JTN» He Has3Ha4YeH HYM OOMH N3 NCTOYHMKOB, TO Ha BbIXO4E 3TOM rpynnbl BCcerga 6yp,eT NpUCyTCTBOBATb
nor. 0. Ecnv oanH 13 HasHa4yeHHbIX CUrHanoB Ha BXo4e MMeET for. 1, TO Ha BbIXxoge AaHHOW rpynnbl 6y£l,eT ycTtaHoBneH nor. 1.

CVnoBble KoUMW YNpaBnailoTcsl C BbiXOAa COOTBETCTBYHOLLMX TPYNNn «M» C LWECTbio BXOA4amu U MPOrpamMMHbLIM BKIOYEHMEM
MHBEpCUM MO Kaxkaomy M3 BXodoB. HacTpoiika 3aknioyaeTcsl B HasHa4YeHUM MOAKMIOYEHMS] KaXZOro Bxofa rpynnbl «W» K Bbixogdy
noruyeckoii rpynnsl «AN» 1 BKNOYEHMIO/BLIKITIOYEHUIO MHBEPCUM CUTHaNa Ha Bxoge rpynnbl «Wx».

Ecnun Ha Bxoapl rpynnbl «M» He HasHayeHa HWM ogHa rpynna «JNW», To aaHHbIA BXoA rpynnbl «WM» He BAMsieT Ha ynpasreHve
cunoBbIM kntovoM. Ecnin Ha rpynny «M» He HasHaveHa HM ofHa rpynna «UJTW», To Ha BbiIxofe COOTBETCTBYtOLLEN rpynnbl «M» Bcerga
6ygeT npucyTcTBOBaThH Nor. 0 (CUINOBOW KIoY 3aKpbIT).

Ycrnosmem BKIOYEHUSI CUMOBOTO KioYa SBMSETCS HanMymMe akTUMBHbIX YPOBHEN CurHama Ha BCEeX Ha3HaYeHHbIX BXodax
cooTBeTCTBYHOLEN rpynnbl «M» (1 ans npsMbix BxoAoB, 0 AN MIHBEPCHBLIX BXOOO0B).

[BeHaguaTbI IOrMYECKNA BbIXOA 3ape3epBUpOBaH ANsa curHanmsaumm HeucnpasHocTn mogyrnen MK20, MK30. Ecnv npu Tecte
nocne cbpoca moayns obHapyxeHa catanbHas owwnbka, To:

¢ Pabota Mmogyns 6rnokupyeTcs;
e Ha 12 nornyeckom BbIxoe NPUCYTCTBYET aKTUBHbIN YPOBEHb CUrHana;
e PaboTa ocTanbHbIX OrMYecknx BbIXo4oB 3abnokmpoBaHa.
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buff_or_dest_matrix_1
buff_or_dest_matrix_2

buff_and_source_matrix
Matpuupbl buff_or_dest_matrix_1

[na HacTponkmn norm4eckon curHanusauum NpeaycMoTpeHbl cnegytowme napameTpsb!:

— MaTpuua 1 HasHa4YeHWs1 UCTOYHWKOB CUrHanmaaumm Ha rpynnsl <N,
— mMaTpuua 2 HasHa4YeHWs1 UICTOYHMKOB CUrHanusaumu Ha rpynnsl <N,

— MaTpuua HasHa4vyeHusa Bxogos rpynn «W» Ha Bbixogbl rpynn «AJTN».
, buff_or_dest_matrix_2

nmetoT no 80 3aneMeHToB, pasMepHOCTb COOTBETCTBYET

YMCNy MCTOYHWUKOB curHanusauuu. Ecnu sHaveHue anemeHTa MaTtpuubl paBHo O unu Gonblue 32, TO AaHHasi curHanusauusi He
Ha3HaveHa Hu Ha ogHy mn3 rpynn «UJTN».

Matpuua buff_and_source_matrix

MMeeT pasMepHocTb 11x6, 4yto cootBeTcTByeT 11 rpynn «M» no 6 Bxogos. Ecnu

arneMeHT matpuubl paseH 0 wnnm Gonblwe 32, cuuTaeTcs, 4TO COOTBETCTBYHOLLMX BXO4 rpynnbl «N» HUKyOa He NOoAKMK4YeH U He

y4acTByeT ynpasreHuy cunoBbIM krnovoM. but 15 matpuupl buff_and_source_matrix

YKa3blBaeT Ha NHBEPCUIO BXoaa. Ecnu 6ut

15 paBeH 1, TO COOTBETCTBYHOLLMIA BXOA Bydepa «M» MHBEPCHbIN.

Ta6bnuua 12. Cnnucok n Home

pa CUrHanunsaunm no pa60Te

KaHanos nsmepenu mogyns MK20

Kanan

Kanan | Kanan | KaHan

Nel Ne2 Ne3 Ned O603Ha4YeHne HanmeHoBaHuWe curHanusaumm
0 16 32 48 ERR_CRC_BASIC_BANK| Owwu6ka 4teHus napameTpoB paboTbl KaHana u3 OCHOBHOWN CeKLuK
3HEepProHesaBMCMMON NaMsATH
1 17 33 49 ERR_CRC_TWO_BANK | Owmbka u4TeHus napameTpoB paboTbl KaHama W3 OCHOBHOM W
pe3epBHON CEKLIMM 3HEProHe3aBNCMON NaMsTu
2 18 34 50 SENSE_ERROR_MIN ToK AaTyMKa MeHbLUe HKHEN YCTaBKu
3 19 35 51 SENSE_ERROR_MAX Tok gaTumka 6orblle BEpPXHEN YCTaBKM
4 20 36 52 S_POINT_1 Bub6ponepemellexne 5-500 L Gonblue 1-i ycTaBku
5 21 37 53 S_POINT_2 Bubponepemeliienne 5-500 1 Gonblue 2-1 yCTaBKu
6 22 38 54 S_POINT_3 Bubponepemelierne 5-5000 L Gonblie 3-i ycTaBKu
7 23 39 55 S_LP_POINT HY BubponepemellieHns GonbLie yCTaBKku
8 24 40 56 JUMP_S OBHapyxeH «cKkadyok» BubponepemMelieHnsa 5-500y
9 25 41 57 JUMP_S_1F O6HapyxeH «ckadyok» BubponepemellieHns 1-i1 0GopOTHOM
COCTaBnsALLEN
10 26 42 58 JUMP_PHASE_1F O6HapyxeH «ckadok» dasbl 1-11 060pOTHOM CoCcTaBNAOLWEN
BMbponepemeLLeHmns
11 27 43 59 WRITE_PARAM dnar BbINOMHEHWS 3anWcK MNapamMeTpoB KaHana WusMepeHus B
9HEepProHesaBMCcMMYO NaMsThb
12 28 44 60 - Peseps
13 29 45 61 - Peseps
14 30 46 62 - Peseps
15 31 47 63 ERR_FREQUENCY OwmbKa MMNYNbCOB CUHXPOHM3ALIMM

Tabnuua 13. Cnncok n Home

pa CUurHanuns3auum no pa60Te

KaHanos namepenun mogyna MK21

Kanan

Kanan | KaHan | Kanan

Nel Ne2 Ne3 Ned O603HaveHue HaumeHoBaHue curHanusauum
0 16 32 48 ERR_CRC_BASIC_BANK| Owwubka 4teHus napameTpoB paboTbl kaHana 13 OCHOBHOWM CeKLuu
SHEeproHes3aBUCUMOW NaMaTK
1 17 33 49 ERR_CRC_TWO_BANK | Owwubka 4TeHuss napameTpoB paGoTbl kaHama W3 OCHOBHOM W
pe3epBHON CEKLMU 3HEPrOHE3aBUCUMOW NaMsATH
2 18 34 50 SENSE_ERROR_MIN TOK AaTyMKa MeHbLLEe HKHeN ycTaBky (ToNbKo ANnsg KaHanos 1, 2)
3 19 35 51 SENSE_ERROR_MAX Tok gatyvka 6onblie BepXHen ycTaBku (ToNbKo Ang kaHanos 1, 2)
4 20 36 52 DATA _POINT_1 O6Lnin ypoBeHb BUBPaLUM Bblllie 1-11 yCTaBKu
5 21 37 53 DATA_POINT_2 O6Luin ypoBeHb BUBPaLM Bbllle 1-11 yCTaBKu
6 22 38 54 DATA_POINT_3 O6LWwnii ypoBeHb BUGpaLWK Bbllle 1-1 yCTaBKu
7 23 39 55 DATA_LP_POINT HY BnGpauus Bblllie YCTaBKM
8 24 40 56 JUMP_DATA OBHapyxeH «cka4yok» 0BLLIero ypoBHs Bubpauum
9 25 41 57 JUMP_DATA_1F O6HapyxeH «ckayok» BubpaLmmn 1-i1 06opoTHON cocTaBnaLLEN
10 26 42 58 JUMP_PHASE_1F O6HapyxeH «ckadok» dasbl 1-i1 060pOTHOM CocTaBnAoLWEN
BuGpaumm
11 27 43 59 WRITE_PARAM dnar BbINOMHEHUS 3anucK MapamMeTpoB KaHana MW3MepeHust B
3HEpProHe3aBNUCUMYH NaMSIThb
12 28 44 60 FLAG_ERROR BblucneHnss napamMeTpoB MO AAHHOMY KaHany W3MepeHust He
npou3soaaTcs
13 29 45 61 - Peseps
14 30 46 62 DATA_ABSENT Manbliii ypoBeHb BUGpaLum
15 31 47 63 ERR_FREQUENCY Ownbka MMNyNbCOB CUHXPOHM3ALUN
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Tabnuua 14. Cnncok u Homepa curHanusaumm no paboTe kaHanos nsmepeHuii mogyns MK30
Kawan | Kanan | Kauan | Kanan OGo3HaveHue HaumeHoBaHMe curHanusauum
Nel Ne2 Ne3 Ne4
0 16 32 48 ERR_CRC_BASIC_BANK| Owwu6ka 4teHus napameTpoB paboTbl KaHana u3 OCHOBHOWM CEKLWK
3HEeproHes3aBMCUMOW NaMsaTU
1 17 33 49 ERR_CRC_TWO_BANK | Owwubka u4TeHus napameTpoB paboTbl KaHama W3 OCHOBHOM U
pe3epBHON CEeKLMN SHEProHE3aBUCUMON NaMATK
2 18 34 50 SENSE_ERROR_MIN ToK AaTymka MeHbLUe HKHEN YCTaBKu
3 19 35 51 SENSE_ERROR_MAX Tok gaTumka 6onblle BEpXHEN YCTaBKM
4 20 36 52 VRMS_POINT_1 O6uiee CK3 B1bGpockopocTu Gonblie 1-i ycTaBku
5 21 37 53 VRMS_POINT_2 O6uiee CK3 BnBpockopocTn Gonblie 2-1 yCTaBKu
6 22 38 54 VRMS_POINT_3 O6uiee CK3 B1bGpockopoctu Gonblie 3-i ycTaBku
7 23 39 55 VRMS_LP_POINT HY CK3 BuBpockopocTy Gonbliie ycTaBku
8 24 40 56 JUMP_VRMS O6HapyxeH «cka4ok» obuwero CK3 Bubpockopoctu
9 25 41 57 JUMP_VRMS_1F O6HapyxeH «ckayok» CK3 1-/ 060poTHOW COCT. BUBPOCKOPOCTU
10 26 42 58 JUMP_PHASE_1F O6HapyxeH «ckayok» asbl 1-1 060pOTHON COCT. BUBPOCKOPOCTH
11 27 43 59 WRITE_PARAM dnar BbINOMHEHWs1 3anuUcU MapamMeTpoB KaHana Wu3MepeHuss B
SHEeproHesaBnUCUMYHO NamaTb
12 28 44 60 - Peseps
13 29 45 61 - Peseps
14 30 46 62 VRMS_ABSENT CnuLikoMm Manbit ypoBeHb o6Liiero CK3 BuGpockopoctu
15 31 47 63 ERR_FREQUENCY Ownbka UMNYNbCOB CUHXPOHM3ALNN

Tabnuua 15. CnMcok u HoMepa CUCTEMHOM curHanusauum mogynev MK20, MK30

Ne

O603HaveHue HanmeHoBaHuMe curHanusauum
CUrHanusauum
64 ERR_EXT_EEPROM Ownbka TecTa SHEeproHe3aBMCMMON NaMATH
65 ERR_EXT_SRAM Owwnbka Tecta BHewHero O3Y
66 ERR_EXT_ADC_DAC Ownbka mukpocxem ALM, LJAM
67 ERR_LOAD_SYS_CONF Ownbka YTeHUs NnapaMeTPOB CUCTEMbI U3 SHEProHe3aBMCMMON NaMSATH
68 LOAD_SYS_CONF_RESERV_BANRarpyska cucteMHbIx napameTpos 13 pesepsHoro 6aHka EEPROM
69 NOT_SYNC_PULSE_1 HeT nmnynsLcoB no kaHany cuHxpoHusauum 1
70 NOT_SYNC_PULSE_2 HeT MnynbcoB Mo KaHany CUHXpOoHU3aLun 2
71 ERR_SYNC_PULSE_MIN CnULLKOM HU3Kasl YacToTa UMMYNbCOB CUHXPOHM3aLNM
72 ERR_SYNC_PULSE_MAX Cnu1LLIKOM BbICOKas YacToTa MMMYMbCOB CUHXPOHM3ALIMM
73 WORK_STAB_MODE Pexnm cTtabnnmsnpoBaHHo paboThl
74 - Peseps
75 EEPROM_WR_PROTECT 3awwTa 3anucu B EEPROM
76 ERR_CAN_BUS Owwubka nHTepderica CAN2.0B
77 START_DEVICE CtapToBasi MHMLManM3aums ycTponcTea
78 LOGIC_OUT_DISABLE KomaHga 6noKMpoBKY BbIXOAHOW cUrHanmaaumm
79 FLASH_BIT Mepekntoyaembl 6UT ¢ nepuognyHocTbio 0.5cek
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YHughuyupoeaHHbIie mokKkoebie 8bix00bl 4-20MA
Moaynn MK20, MK30 n MK21 cogepxaT HECKONnbKO YHU(PULUPOBAHHBLIX TOKOBbIX BbIXOAOB C BO3MOXHOCTbIO MPOrpaMMHOMN

HaCTpOIZKVI napameTpoB UX paGOTbI. YHVI(bVILI,MpOBaHHbIe BbIXO4bl pa3HbIX MO,EI,yJ'IeIh UMEIT He3HayuTesbHble OTNU4YnA, HO nNpuHUUN
pa60TbI OCTaeTCcd HeU3MeHHbIX AnA BCeX MOD,yﬂeI;L

Tabnuua 16. MapameTpbl YHUOULUMPOBAHHBLIX BbIXOAOB MOOYNEN KOHTPONS

Tun moaynsa Hucno ynucp. Makc. MpumeyaHue
Ay. BbIX040B 3Ha4veHue LIAI P
MK20 4 4095 Bbixogbl MoryT ObiTb HasHayeHbl Ans  noboro kKaHana
MK21 6 3000 M3MepeHusa 1 Tuna namepsemMoro napameTpa
MK30 4 4095

MpumeyaHue. Bce yHUDULMPOBaHHbIE BbIXOAbl PACCYUTaHbI HA BbIXOAHOM TOK MakcumymM 20MA.

Moaynu MK20, MK30
« mode_work — pexxum paboTbi:
= 6utbl 7-0 — TMN NapameTpa;
= 6uTbl 14-8 — HOMeEp kaHana nsmepeHus;
= 6uTbl 15 — paspelueHne paboTbl aHanorosoro BbIxoaa.
e zero_offset — cmelleHue Hyns.
« coeff_out_a, coeff_out_b

— KoadhurLumeHTbl pacyeTa 3HaveHuns LA,

[ononHuTenbHble MHOPMaLMOHHbIE AaHHbIE, He yYacTByoLMe B paboTe Bbixoaa:
« Dmin, Dmax - xenaemblii AManasoH sHayeHusi napaMmeTpa.
« Imin, Imax — enaemblil avanasoH BbIXOOAHOMO ToKa.
e Imax_out — MakcUManbHbIi TOK BbIXO4a NpU MakcMmanbHOM 3HadeHun LIATM, BcrnomoraTtenbHoe sHadYeHue.

B cuny He mageanbHOCTU NPUMEHSIEMbIX KOMMOHEHTOB HaudanbHbIN TOK (Mpu 3HaveHun LIAM paBHoM Q) M MakcumarnbHbIA TOK
YHUPMUMPOBaAHHOTO BbIxoda (Npy MakcumarnbHoOM 3HadeHun LIATT) moryT BapbupoBaThes B HeGonbLUMX npegenax, noatomy Tpebyetcst
WHAOMBUAYanNbHast HACTPOWKA KaXX4oro aHanoroBoro BbIxoaa.

CxeMOTexHuKa aHanoroBoro BbIXO4a MWCKYCCTBEHHO CMeELLaeT HavamnbHyl TOuKy Hwke Hynsa (PucyHok 15, nuHus A),
npegoTBpallas HadyanbHOe CMELLeHVE BbIlLe HYNS BCreACTBUE HE MAeanbHOCTU NPUMEHSIEMbIX KOMMOHEHTOB.

Mpennaraetca OBe MeTOAMKM onpefeneHus koaduUUMEHTOB YHUPMUMPOBaHHBLIX BbIXOAOB. HacTponky yHMGULMPOBAHHOIO
BbIXOa HEOOXOAUMO BLIMOMHATE C MOMOLLBIO CNeLManu3MpoBaHHON NporpaMMbl, BKMHOYEHHOW Ha MepcoHarnibHOM KOMMbIOTEpPE, Unm
amarHoctuyeckoro npubopa, MOAKMYEHHOTO K MOAYMI0 KOHTPOMs MO  UMAPOBBIM UHTEpdencamMm CBSA3U  (OOMNOMHUTENBHYIO
UHGOpPMaUMIo CMOTPUTE B ONMCaHUM Ha COOTBETCTBYIOLLEE NporpaMmmMHoe obecneyeHue).

MeTo4 KOppeKLuun Hynsi YHUMLMpoBaHHOIo Bbixoaa

BHauyane HacCTpoOMKM YHMUUMPOBAHHOIO BbIXOoAa TpebyeTcsa CKOPPEeKTMPOBaTb HavarnbHY TOYKY, 3KCMEpUMEHTanbHO
nogobpae 3HaveHue zero_offset , W onpegenutb MakcMMarnbHbI TOK BbIXxoga nNpu MakcumasribHOM 3HaveHuu LIATT, 3HadeHwue
Imax_out

Mopsgok Koppekunn Hynst U onpederieHnss MakCUMaribHOro Toka YHU(ULMPOBAHHOIO Bbixoda (3HavyeHUs KoaduuMeHToB
coeff_out_a, coeff_out_b OOMKHbI PaBHATLCS HYMH0):
MopkntoumTe MUnNNMaMnepmeTp K UCNbITYEMOMY TOKOBOMY BbIXOAY, BKIHOYEHHbIW Ha AnanasoH, Hanbornee noaxoasiuia
Ona namepeHus Toka 20MA.
YcTtaHoBuTe 3HaveHue zero_offset paBHOe MakcumanbHoMy 3HadeHuto LIAM ans gaHHoro mogynsi.
Tok, NokasbiBaeMbl MUNIMAMNEPMETPOM, U €CTb MaKkCUManbHbI TOK aHanoroBoro Beixoga (napameTp Imax_out ).
YcTaHoBuTe 3HaveHue zero_offset pasHoe 0.
MepekniounTe MUNNMamnepmMeTp B AuanasoH C MakCUMarbHOW YyBCTBUTENBHOCTbLHO.
MocnepoBatensHO yBenuuuBaiTe 3HaveHve zero_offset |, noka mMunnMamnepmeTp He MOKaXeT HanuumMe Toka Ha
aHarnoroBoMm BbIXOAe.
Tekyuwlee 3HayeHune zero_offset

S A o

~

MUHYC 1 1 eCTb UCTUHHOE 3HayeHune cMelleHust Hyns (PucyHok 15, nuHus B).
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LIAM 4

>

>
»

zero_offset Imax_out Tok, MA

PucyHok 15. MepepaToyHast (hyHKUMSI aHanoroBoro Beixoaa

Koppekuns Hyns ymeHbLuaeT avanasoH 3HadeHun LIATM yHuduumpoBaHHOM Bbixofe Ha 3HayeHue zero_offset.

lMocne onpepeneHns uU3nMyecKkMX XxapakTepuCTUK aHanoroBoro BbIXOA4a MOXHO paccuuTatb koadduumeHTol coeff_out a,
coeff out b

3HaveHune LIAlT, nepepaBaemoe Ha aHanoroBbIv BbIXOA, PACCUUTLIBAETCS NPOrpamMMon MUKPOKOHTposepa no dopmyne:
LJAIT = zero_offset + coeff _out_a+ coeff_out_bldata

Ecnu BblumncneHHoe 3HadeHne LIATM Gonblie makcmanbHoe 3HaveHne, B LIAM nepegaeTcs MakcMManbHO BO3MOXHOE 3HaYeHne
(Tabnuua 16).

lMpumep pacyema koaghghuyueHmos

PaccmoTpum npumep pacyeTa koagppumumeHToB coeff_out_a, coeff_out_b ans moaynsa MK10.
MpeanonoXxunm, Y4To aKCNepPUMEHTArbHLIM NyTEM yOanochb OnpeaennTb, YTo:
e MakcmanbHbIA TOK aHaNoOroBOro BbIX0Aa IMaX_OUt .......cc.eeeeeeeeiiiiiiiiieeeeeenes 21mA
e CwMmeLLeHVe Hynst aHanoroBoro BbixoAa zero_offset  .....ooccceeviiii e 20

Tok aHanoroBoro Bbixoa AOMXeH COOTBETCTBOBATb:
4MA — cmelleHunto OMMm;
20MA — CMELLIEHUIO 2MM.

B pacyetax HeobxoAuMO uWCMONb3oBaTb YyceyeHHbIM AuanasoH LIAM Ha 3HayeHve cmelwenns Hyns zero_offset
(4095 — 20 = 4075).
Onpepenum 3HadeHne LIAM ans TokoB 4MA 1 20MA no dopmyne:

(4095 - zero_offset) [

[AIT =
Imax_out
3HayeHune AT gnsa Toka 4MA paBHO 776;
3HauveHune LIAT gnsa Toka 20MA paBHo 3879.

3anviiemM cucteMy ypaBHEHUIA:
776 = coeff_ out_a  +coeff out b xO0;
{ 3879 = coeff_out_a  +coeff out b x2.
Pewas cuctemy ypaBHeHuWI, nory4aemM 3HayeHnsa KoappmumMeHTOoB:
coeff out. a =776;
coeff out b  =1551.5.

AKkcnepuMeHTanbHbIN MeToq

CyTb [JaHHOW METOOMKM 3aKrioyaeTcsl B TOM, 4YTO, U3MEHssl 3HadYeHWe napameTpa zero_offset , korga KoahdUUMEHTbI
coeff_out_a, coeff_out_b paBHbl Hyn, onpegensioTcs  3HadeHus LIAM, cooTBeTcTBylwWwMe rpaHWuam  auanasoHa
YHUDULMPOBaHHOTO Bbixoaa 4MA 1 20MA (K yHU(MLIMPOBaHHOMY BbIXOAY [OMKeH ObiTh NOAKIHOYEH MUNNUAMIEPMETP).

3aTtem napameTp zero_offset yCTaHaBNMBaeTCs pPaBHbIM HyIO, a MO onpeaeneHHbIM 3HaveHueM LIAT rpaHuy avanasoHa
M3MEpPEHVST U COOTBETCTBYWOLUEro [JuanasoHa napameTpa Bubpauum paccuuTbiBaloTcs  koadduumeHTsl  coeff_out_a,
coeff_out_b  yHucdbmumpoBaHHOro BbiXxoAa, kak nokasaHo B npumepe Anst moayns MK10.
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UHTepdenckl ynpaBneHus

Mogynb annapatypbl «Bubpobut 300» nogaepxmeaeT TPy HE3ABUCUMMbIX MHTepdeica ynpaBneHus:
e WHTepdenc RS485 ¢ yacTnyHom peanunsaumen npotokona ModBus RTU (goctaTouHoW Anst ynpaBneHuss Moaynsmu);
e Topgepxka nHtepderica CAN2.0B (ToNbKo paclUMpeHHbIE COOBLLEHMS);
«  Bepombii nHTepdenc SPI/I2C ana HacTpoiku napameTpoB paboTbl MOAYNSA CO chneunanvM3MpoBaHHOro npubopa unu
MK.

Bce uHTepdeiickl MoryT paGoTaTb napannensHo, He MeLlasi paboTte Apyr Apyry.

BHuMaHue. VICTOYHVK NMUTaHNs, MMNYNbCHBIA BXOA, NS M3MEPEHMS YacToThbl, MUKpocxema apavisepa RS485 n mukpocxema
gpanBepa CAN He MMeEKT ranbBaHMYECKOW pa3BA3ku. Mogynu ¢ ranbBaHWYecKoW pasBsi3KOW MHTEpdencoB CBA3M U NUTaHWSA
M3roTaBnMBalTCA NO AOMOMHUTENBHOMY COMNTacoOBaHMH0.

Numepdghelic RS485

Ona pabotbl no mHTepdenicy RS485 Ha nnate moaynem npegycMOTpPeHa MUKPOCXeMa MofyayrnsfiekCHOro ApanBepa LUMHbI
RS485. ObmeH gaHHbIX Mo MHTepdency RS485 BbinonHseTcs cormacHo npoTtokony ModBus RTU C BO3MOXHOCTbIO HaCTPOWMKu
ckopocTu obmeHa (6 cTaHaapTHBLIX CKOPOCTEN) U agpeca MoAyNs Ha LUMHE.

Ons 3anpeta u3ameHeHuss napameTpoB paboTbl mMogynen npegycmoTpeH cnar ‘PaspelueHne HacTpOWKM MapamMeTpoB Mo
nHTepdericy RS485'. Ecnu conar He Hynb, TO 3anpeLleHbl Nobble U3MEHEHMS NapamMeTpoB, KOMaH4amu C WKHbl RS485.

OcHoBHble napameTpbl AaHHbIX Npu obmMeHe no uHTepdericy RS485:

LToT o]V E= - L 6e3 6uta naputeTa, 2 CTONOBLIX OuTa
May3a B 06MeHe st OGHAPYKEHMWS 3aBEPLUEHNS COOOLLEHMSI. .....eeveereiieeeiiieeeeieeeeseieaeaaeaannns 3.5 Gaiita
MopnepxmBaemMble CKOPOCTU OOMeHa (BUT/C)........cccuvvvvvreennee. 4800, 9600, 19200, 38400, 57600, 115200

MpumeyvaHune. Ha nnate moagynemn npeaycMoTpeH TepMmMHaAToOp WnHbI RS485. Ecnn Mmoaynb BKMOYaeTcs NocnegHUM Ha LnHe
RS485, a Ha wWWHe OTCyTCTBYeT LWTaTHbI TepmMuHatop 1200M, To Ans HopmanbHoW paboTbl uHTepderica RS485 nepembluka,
BKIIOYaloLLAaA TEPMUHATOP LUUHBI, HA NnaTe Mogdyns AoKHa ObiTe yCTaHOBMEHa.

Hacmpoiika napamempoe pa6ombi Modyssi no npomokosy ModBus

HacTtpoiika mogynsi OCYyLeCTBMSIETCA 3anvcbi0 3HA4YEHUn B COOTBETCTBYIOLUME PErMCTPbl KOHMUrypauuv npu ycnosuu
paspelueHusi 3anvcu. Mpu GNOKUPOBKE 3anmncy B perucTpbl KOHUrypauum Bo3epallaeTcs cooblieHne ¢ kogom owmbkn NEGATIVE
ACKNOWLEDGE.

3anuck B perncTpbl KOHUIypaLum ocyLLEecTBAETCS TONbKO komangon Preset Multiple Regs.

YnpasnsioLwme KoMaHabl AN Mmoaynen (3anvch B ynpasBnsitoLimMe perncTpbl) Nnponssoantcst komaHaon Preset Single Registers.

Mpv npueme HenpaBMNbHOW WM HEKOPPEKTHOM KOoMaHabl dopmupyeTcs coobuieHne o6 owubke, ecnu coBnan agpec
YCTPOWCTBA M KOHTPOJSIbHAs cymma npasusbHas:

dopmat coobLieHnsa 06 owmnobke:

Afpec ycTponcTsa
Koa doyHKLUUM C yCTaHOBMNEHHBLIM B ‘1’ cTapLlimMmM 6utom
Kop owimn6ku

KoHTponbHasi cymma CRC mn. 6ant
KoHTponbHasi cymma CRC cT. 6ant

Tabnuua 17. Bo3amoxHble koAbl OLLIMOOK

Kog HasBaHue OnucaHue MpumevaHus

0x01 [ ILLEGAL FUNCTION HeBepHbIn Kog pyHKUMn

0x02 | ILLEGAL DATA ADRESS Hepgonyctumbii agpec pernctpa

0x03 | ILLEGAL DATA VALUE Hepgonyctumoe 3anvcbiBaeMoe 3HayeHne

0x07 | NEGATIVE ACKNOWLEDGE KomaHga He MoxeT ObITb BbINOMHEHA BosBpaliaetca npy HEBO3MOXHOCTU
BbINOJTHEHNA KOMaHAbI

0x09 | ILLEGAL SIZE COMMAND Kop pyHKUUM 1 AnvHa NpuHATOro Takoro koga HeT B CTaHAapTHOM

COO00LLEHMS HE COOTBETCTBYHOT npotokone ModBus. Kog B3aT u3 He

3ape3epBUPOBaAHHBLIX 3HAYEHUN
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lNoddepixueaembie koMaHObI npomokosa ModBus

Tabnuua 19. PeanusoBaHHble kKoMaHAbl npoTokona ModBus

Kog HasBaHue, onucaHue 3anpoc OTtBeT MpumeyvaHus
0x03 | Read Holding Registers | Agpec ycTporicTea Agpec ycTpolicTBa
YUTeHune permctpos PyHKUMA DyHKUMSA
HaCTPOWKU Hau.agpec cT1. 6ant CueTumnk 6ant
Hau.agpec mn. 6ant [aHHble cT. 6ant
Kon-Bo.per. cT. Gant JaHHble mn. GanT
Kon-Bo.per. mn. 6ant CRC mn. 6aunt
CRC mn. 6awnt CRC cT. 6ant
CRC cT. 6ant
0x06 | Preset Single Registers Afpec ycTponcTsa Anpec yctponctea B Moaynsax koHTpons
3anvcb B pernctp PyHKUMA DyHKUMA nNpUMeHsieTCs ANs 3anucu B
Agpec cT. 6ant Agpec cT. 6anT ynpasnsoLwme permcTpbl.
Anpec mn. Gant Agpec mn. 6ant
[aHHble cT. 6anTt [aHHble cT. 6ant B mogyne BU24 ans
[aHHble mn. 6anT [aHHble mn. GanT npuMeHsieTcsa Ans HaCTPOWKU
CRC mn. 6awnt CRC mn. 6ant napameTpoB paboTbl
CRC cT. 6ant CRC crt. 6ant
0x10 | Preset Multiple Regs Afpec ycTponcTsa Anpec yctponctea B moaynax koHTponsa ons
3anncb B HECKOIbKO PyHKUMA DyHKUMSA 3anvcu napaMeTpoB.
perncTpos Hau.agpec cT. 6ant Hau.agpec cT. 6ant
Hau.agpec mn. 6ant Hau.agpec mn. 6ant B mogyne BU24 ona BeiBOAa
Kon-Bo.per. cT. Gant Kon-Bo.per. cT. 6anT OaHHbIX Ha MHOUKaTop
Kon-Bo.per. mn. 6ant Kon-Bo.per. mn. 6ant
CueTtunk 6anT CRC wmn. 6ant
[aHHble cT. 6ant CRC cT. 6anTt
[aHHble mn. 6anT
CRC mn. 6awt
CRC cT. 6ant
0x11 | Report Slave ID Agapec ycTponcTtea Ona moaynsa BU24 WpeHTtnd. Yerp-sa — 0x11
UTteHne ngeHtudumnkatopa | PyHkums Apnpec ycTpolicTea WHaukaTtop nycka — OXFF
N CHETYUKOB COBLITUI CRC mn. 6awnt DyHKUNA Twn mogyns —
CRC crT. 6ant CueTumk bant nporpammMupyeTcs
WaoeHTnd. Yctp-Ba none3oBatenem (no
WHaunkaTop nycka ymonyanuto 0x50)
Tun mogynsa
Cuy.npaBun.kom cT.6ant
Cuy.npaBun.kom mn.6ant
Cy.ownb.kom cT.6anT
Cu. ownG.kom ma.6ant
CRC wmn. 6ant
CRC cT. 6ant
Ona moayna KoHTpons WpoeHTud. Ycrp-Ba:
Apnpec ycTpolicTBa 10 - MK10
DyHKUNA 20 — MK20
CuyeTtunk 6ant 30 — MK30
WpeHTtnd. Yctp-Ba 40 — MK40
WHgukatop nycka
Bepcus MO c1.6anT WHpmkaTop nycka — OxXFF
Bepcus MO mn.6ant
Homep moayns cT.6anT B roge Bbinycka crapLummn
Homep mogyns mn.6ant GaniT Bcerga paBeH Hyrnio
lop Bbinycka cT.6anT
lop Bbinycka mn.GanT
CRC mn. 6ant
CRC crt. 6ant
0x08 | Diagnostics Afpec ycTponcTsa Appec yctponctea B moayne bN24 nopgaepxu-
C6poc nnatbl DyHKUMS DyHKUMS BaeTCs TONbKO nNoadyHKLMS
MopdyHkums cT. 6anT MoadyHkums cT. GanT 0x0001 - BbINOAHUTL cBpoC
MopdyHkumsa mn. Gant MoadyHKumMsA mn. GanT moaynsa BA24
[aHHble cT. 6ant [aHHble cT. 6ant
[aHHble mn. 6anT [aHHble mn. GanT
CRC mn. 6awt CRC wmn. 6ant
CRC cT. 6ant CRC cT. 6ant
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MopnepxmBaeMble MOAYNAMU KOHTPOMS AMArHOCTUYECKMe KOMaHabl:
0x0000 — axo OTBET;
0x0001 — cbpoc cueTumkoB npoTtokona ModBus u BbiBoa 13 pexuma Listen Only;
0x0004 — BknOUUTL pexnm Listen Only;
0x000A - cbpoc cyeTumkoB npoTokona ModBus;
0x000B — nepeaatb YMCIO NPUHATLIX COOOLLEHUN;
0x000C — nepepaTb YNCNO COOOLLEHMI C OLUIMOKAMUN KOHTPOSbHOW CyMMBbI;
0x000D — nepeaaTb YMcno coobLLeHni ¢ owmnbkamm.

BbiyucneHue KOHMPOJIbHOU CYMMbI 8 coobuweHusx

KoHTponbHas cymma CRC coctouT 13 gByx 6ant. CRC BblUMCNSETCA NepefarollmMM YCTPOMCTBOM M obaBnsieTcs B KOHeLl,
coobueHus. MNprHUMaltoLLiee yCTPONCTBO BbIYUCASIET KOHTPOIbBHYHO CYMMY B MpoLiecce npuema v cpaBHMBaeT ¢ nonem CRC npuHSTOro
coobueHus. Cuetunk CRC npegBapuTenbHO UHMumnanmanpyeTcst Ymcnom OXFF. Tonbko 8 BUT AaHHBIX UCMONb3YIOTCA ANS BblYMCIEHMS
KOHTPOIbHOW CyMMbI (CTapT, CTON M GUTLI NapuUTeTa He UCMONb3YIOTCS B KOHTPOSbHOW CYMME).

Ocob6enHocmu ynpaeneHus modynamu MK10, MK40

Afpecauusi perMcTpoB napameTpoB paGoTbl M COCTOSIHUASI MoZyren He BblpaBHMBaeTcs No 16-paspsgHbiM. MapameTp
«KonunuyecTtBo pervcTpo» B koMaHaax ModBus ykasbiBaeTcs B GaiTax.

Mpwn 3anucu/yteHun napameTpoB paboTbl U COCTOSHUS MOZYNsi AaHHble NepeparTcst No npaswunam A3bika C pacnonoxeHus
OaHHbIX B namsiti (mn. 6anT, 3atem cT. 6anT), a He nNo TpeboBaHuio cTaHaapTa ModBus cT. 6anT, 3atem M. GanT.

Ecnv npu uTeHnmn 3anpoLueHo HeYeTHoe konmyecTBo GauT, oTBeT GyfeT coaepxaTb YeTHoe Yucno 6anT (Ha oguH Gornblue, Yem
3anpotueHo). Mpu 3anucu HeYeTHOro konuyecTsa GalT Bceraa OMMKHO NepeaBaTbcsl YeTHOe YMcno 6anT AaHHbIX (Ha oguH Gonblue,
yeMm TpebyeTcs), HO peanbHO B NapaMeTpbl GyaeT 3anucaHo TpeGyemoe uucrno 6anT.

MakcumarnbHbI 00beM 3anmncbiBaeMbix/YynTaeMbix AaHHbIX ana moayns MK10 — 64 6aiita (32 cnoea); ana mogyns MK40 — 50
6anT (25 cnos).

Ocob6enHocmu ynpaeneHus Modynamu MK20, MK21, MK30

Agpecauusi permcTpoB napameTpoB paboTbl U COCTOSIHUA MoAynei Bcerga BblpaBHMBaeTcs Mo 16-paspsgHbiM crioBam (B
3anpoce 6uT 0 HavyanbHOro agpeca (Mnagwwvin GanT) Bcerga OOMMKEH paBHATLCSA Hymo). MapameTp «KonuuyecTBo pernctpos» B
komaHgax ModBus ykasbiBaeTcs B GanTax.

Mpw 3anucu/yteHnn napameTpoB paboTbl U COCTOSIHUS MOAYNs AaHHble NepeparTcst No npaswunam A3bika C pacnonoxeHus
[aHHbIX B namsiTi (mn. 6anT, 3atem cT. 6anT), a He nNo TpeboBaHuio cTaHaapTa ModBus cT. 6anT, 3atem M. GanT.

MakcmanbHbIi 06beEM 3anMcbiBaeMbIx/4YUMTaeMbix aHHbIx — 200 6anTa (100 crnos).

Ocob6enHocmu ynpaesieHust Modysiem bU24

Afpecauusi perucTpoB napameTpoB paboTbl M COCTOSIHUSI MOZYNsl He MMeeT BblpaBHMBAHUS Mo 16-pas3psigHbiM crioBam (B
3anpoce 6ut 0 HayanbHOro agpeca (Mnagwun 6anT) MoOXeT UMeTb Ntoboe 3HaYeHue).

Mpn 3anucw/yTeHnn napameTpoB paboTbl M COCTOSIHUS MOAYMsS OaHHble MepefatoTcs B COOTBETCTBUM C TpeboBaHUsMU
cTaHgapta ModBus cT. 6aiT, 3aTeM M. 6aiT, HO cTapLuuii GanT Bcerga paBeH Hyro.

MakcrmanbHbIi 0GbEM YNTaeMbIX AaHHbIX — 10 ynpaBnsowmux pervcTpoB.
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Bbieod uHghopmayuu Ha uHOukamop modynss BU24 no npomokosny ModBus

BeiBog MHdopMauum ocyllectensieTcs komaHgou Preset Multiple Regs. ®opmaTt cooblieHus onpegensieTcss aapecom
perucTpoB, nepedaBaemMbix B kKomaHge. lpy HopManbHOM BbIMOMHEHUM KOMaHObl cOpacbiBaeTCcsi CYHETYMK TaliM-ayTa OTCYTCTBMS

OaHHbIX ¢ MHTepdericoB ceaAsu. Mnaton BN24 nogaepxuBaeTcsa Tpu hopMaTta CoobLLEHNIA:
¢ T[psimas 3anucb B CErMEHTbI MHOUKATOPA;

«  CumBonbHasi nocrnegoBaTenbHOCTb (4ONYCTUMbI CMMBONbI ‘0’ — ‘97, -, " ' Y);

¢ Yucno tvna unsigned int (He 6onee 9999) n HoMep cerMeHTa, B KOTOPOM YCTAHOBUTb TOYKY.

Tabnuua 18. BbiBog AaHHbIX HA MHAMKaTOP (3,

aopeca u coopmaT coobLLEHNIA)

Apgpec Twun coobuweHuns PopmaT coobLieHust MpumeyaHue
0x100 3anuck uncna Tmina unsigned int o Agpec ycTpolicTea Ecnun nepegaHHoe uncno 6onblie 9999,
9999 c ykasaHue Homepa umdpsbl, B DyHkuma (0x10) TO BbIBOANTCH 3Ha4YeHne 9999.
KOTOPOW YCTAHOBUTb TOYKY Agpec cT. 6anT (0x01)
Agpec mn. 6anT (0x00) Ecnn Homep umdpbl ¢ Toukow paBeH 0
Kon-Bo.per. cT.6anT (nto6oe) unu 6onblue 4, To TOUKa HE BbIBOAMTCS.
Kon-Bo.per. mn.6ant (no6oe)
CyeTunk 6ant (0x04) He 3Havawme Hynu B 3TOM pexume
Yucno INT cT1.6anT COOD6LLEHMS BLIBOAATCS HA MHAMUKATOP.
Yucno INT mn.6ant
Homep Toukm cT. 6ant
Homep Toukm mn. 6anT
CRC wmn. 6ant
CRC crT. 6ant
0x110 Mpsimas 3anncb B CErMeHTbI Apnpec ycTpolicTBa Mopsigok uudp U COOTBETCTBUE
MHaMKaTopa DyHkums (0x10) CErMeHTOB UHAMKaTOopa BUTOBOMY MO0
Agpec cT. 6anT (0x01) OaHHbIX CMOTPUTE Ha puc. 1.
Agpec mn. 6anT (0x10)
Kon-Bo.per. cT.6anT (noboe) CermMeHT uHAMKaTOpa CBETUTLCS, €Cru
Kon-Bo.per. mn.6ant (ntoboe) COOTBETCTBYIOLLMIA OWUT [aHHLIX paBeH
CyeTunk 6ant (0x04) 1.
Lindppa 1
Lindopa 2
Lindopa 3
Undopa 4
CRC wmn. 6ant
CRC cT. 6ant
0x120 BbiBoa cTpoku Appec ycTpolicTBa BeiBog ASCIl cMMBOMNOB Ha MHAMKATOP.
dyHkuna (0x10) Oonyctmbl cumBonel ‘0" — ‘97, -, ")
Anpec cT. 6anT (0x01)
Anpec mn. 6ant (0x20) Ecnu BcTpeyaloTcs CUMBOSbI OTIIMYHbIE
Kon-Bo.per. cT.6anT (noboe) OT YKasaHHbIX, TO COOTBETCTBYyHOLLAs
Kon-Bo.per. mn.6ant (ntoboe) umcpa nHankaTopa OyaeT noTyLleHa.
CueTumk 6anT (OXON)
CwumBon 1 Ecnn BcTpevyaeTtca cumBon ‘., TO OH
Cumeon 2 BbIBOAWUTCS B NpeabiayLien undpe (npu
Cumeon N yCrnoBuK, 4YTO CUMBON ‘.’ HE NepBbIA B
CRC wmn. 6ant CTpOkKe).
CRC crT. 6ant

MpumeyvaHue. HeT BO3MOXHOCTM MpoYnUTaTh TEKYLLYIO BbIBOAUMYIO MHOPMaLM0 Ha nHankaTop. Mpu BKOYEHUN dyHKLUN
M3MepeHUs 4acToTbl BbIBOA MHOPMaUMM Ha MHOMKATOPbl MO KOMaH4aMm C BHeLWHuX uHTepdencoB ceasn (RS485, CAN2.0B)
3a610KMpOBaH.
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Uumepgpetic CAN2.0B

WHTepdenc CAN2.0B npegoctaBnseT BO3MOXHOCTb Nepefadn JaHHbIX O COCTOSIHUM MOAYen KOHTPOSS Ha MOAYSM MHAMKaLMK
BN24 n mopgynb cbopa crtatuctuki. Moaynu KOHTPONs He NMpuUHMMaeT HUKakMX AaHHbiXx no uHTepdency CAN2.0B, a Takke He
npegycMoTpeHa BO3MOXHOCTb HacTpouku moaynen no uHtepdency CAN2.0B. Moaynb ungukaumm BU24 He nepepaeT HUKaKMX
[aHHbIX Nno uHTepdericy CAN2.0B, a nuvwwb NpUHUMAET COoOBLLEHNS OT MoAyNEN KOHTPONS.

BHumaHue. CAN KOHTponnep Mozynen paGoTaeT B aKTMBHOM pexume, T.e. BbigaeT dominant noaTBepXAeHUs MPUHSATHIX
COO0OLLEHN U MOXET reHepupoBath B WKHY CAN coobLieHne akTMBHOro cbpoca (HanpumMep, B criyyae HenpaBUIIbHOM yKasaHHOM
ckopocTu). Bee yanbl Ha WwnHe CAN JOMKHbI UMETb OAVHAKOBYH CKOPOCTb OOMEHa.

Ons pa6otel CAN MHTepdeiica B MOAynsiX KOHTPOSSt HEOOXOAMMO HacTPOMTL criedytoLmne napameTpsbil:
e PaspewunTtb paboty nHtepgerica CAN;
e YcTaHOBUTb CKOPOCTb OOMEH3;
e YkasaTb agpec Mogyns;
e YcTaHOBUTb NEPUOLAMNYHOCTL OTMNPaBKN COOBLLEHWN;
e YKkasaTb kaHanbl MU3MepeHUsl, JaHHbIe KOTopbix OyayT nepeaaBatbesi nNo wuHe CAN.

Ons pabotel CAN nHTepderica B Mogyrne nHaukaumm Heo6xoamMMo HacTpoUTb CriedyoLmne napameTpsbi:
e Pa3spelwmTb paboty nHtepdeiica CAN;
e YcTaHOBUTb CKOPOCTb OOMEH3;
e YkasaTb kof nepegatyvka coobLieHui (8 6uT);
e YkasaTb HOMep nepegartymka coobuieHun (16 6ut);
e YkasaTtb KOA AaHHbIX B co0bLLeHUn (8 6uT);
e  YKasaTb CMeLleHue Hayana gaHHbIX B COOOLLeHNM;
e BbibpaTb TMN NPUHMMAEMBbIX AaHHBIX;
e BblbpaTb hopmat BbiBOAA AAHHbIX.

OcHosHble napameTpbl CAN nHTepderica:

PeXunM paBoTbl.......ccccvvereeeinnns npuem/nepeaaya AaHHbIX B aKTUBHOM pexume, ¢ reHepaumvein nepesarpy3ski LWHbI
DOPMAT COOBLLEHUM. ...t eiieetee et e st et e st et eabee e beesnbeesbeesnaeessbeesnneesnneas TOJbKO pacLUMpPeEHHbIE COOBLLEHUS
MopaepxmBaeMble CKOPOCTU OBMEHA (KOUT/C)........uvvvieeeeeiiiiiiieee e e e eciiviee e e e 1000, 500, 250, 200, 125, 100, 40

MNpumeyaHue. [lpu yBenuyeHun ckopocTn obMeHa dusmyeckas MakcumanbHas AnvHa wuHel CAN  ymeHbluaeTtcs.
MakcumanbHo gonyctmas anvHa wimHsl CAN npu ckopoct o6MeHa 1000k6uT/c coctaBnsieT 40 MeTpoB, a Ans ckopoctu 40kbut/c —
1000 meTpos.

Adpec modyns Ha wuHe CAN

KoHTtponnep CAN2.0B moaynei paboTaeT TONbKO C paclUMpeHHbIMU COObLLEHMAMY C 29-pa3psifiHbIM a4peCcoM, COCTOSILLENO U3:
e 1l-paspsigHoro ctaHgapTHoro agpeca (SID10 : SIDO);
e 18-paspsigHoro agpeca paclumpeHHoro coobuwenuns (EID17 : EIDO).
B cocTas 11-paspsigHOro ctaHAapTHOro agpeca BXOAWUT Ko MoAyns nepedatyunka (8 6mr):
o SID10:SID8 — Bcerga pasHsietcs 110;
e SID7:SIDO — 8-6uT koga Moayns (3ape3epBUPOBAHO U HE MOXET ObITb U3MEHEHO)
B cocTas 18-pa3psiAHOro pacluMpeHHOro agpeca BXOAUT HoMep Moayns nepegatyvka (16 6ur):
. EID17:EID16 — Bcerga paBHsieTcsa 10;
e EID15:EIDO — 16-pa3psifiHbii HOMep Moayns nepegatyunka

MpumeuaHue. MeHblunii GUHapHbLIN agpec UMeeT Gonee BbICOKMIA MpuopuTeT Ha wuHe CAN B crnyyae apGuTpaxa npu
O[HOBPEMEHHOW Nepeaaye CoOBLLEHNI HECKOIBKUMU UCTOYHUKAMMU.

Tabnuua 19. Kogbl mogynen koHTpons Ha wnHe CAN

Moaynb Kop Mmoaynsa nepeaaTtunka Ha WMHe
CAN
MK20 0x40
MK21 Ox41
MK30 0x60
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WUrHuyuanuszayus modyns Ha wuHe CAN

Ecnn pabota mogynss no CAN umHTepdelcy paspelleHa M HeT OWwuMOKu B napameTpax HacTpoWkM mMHTepdhenca, To nocne
oTOOpaXxeHnsa NaAeHTUOUKALUMOHHOM MHpopMaLumn nHmumanunanpyetca koHTponnep CAN nHTepdeica.

Ecnn B TeueHue 4 cekyHA Mocrne Hayana vHMuManusauum koHTponnep wuHel CAN He nepeluen K HopmarnbHon pab6oTte no
npuurHe HepaboTocnocoGHOCTU ApaiiBepa, OTCYTCTBUM NUHAM CBSA3W UNK No Apyroi npudnHe, pabota CAN nHTepdelica GrnokupyeTcs
U ycTaHaBnueaeTcs cnar owmbku CAN nHTepdelica B CUCTEMHOM perncTpe craTyca.

Mpwn HopmanbHOW MHUUManu3auum CAN mHTepdenca, ecnu paspelleHa nepegaya naketa NpuUcyTCTBUS, Ha LUMHY nepegaeTtcs
coobLleHre C MOeHTUMUKALMOHHON HbopMaLmnen Moayns.

Ne 6anTa
0 1 | 2 3 | 4

Kop coobLieHus
NpUCYTCTBMUSA

Homep moayns
Unsigned int 2 6aiita

loa BbINycka Moayns
Unsigned int 2 6avita

0x10 (16)

board_number

board_year

PucyHok 16. ®opmaTt coobLieHus npucytctens Ha wnHe CAN mogynen MK20, MK30

lNepuoduyeckasn nepedaya coobuieHuli modynem MK20

[aHHble No kaHanam U3mMepeHns nepegatrTcs ¢ NepuoamnyHocTbio can_out_data_sys (6Gutbl 7:0). NS Kaxgoro U3 kaHanos
namepeHust bopmmnpyeTcss COOCTBEHHO COOBLLIEHME C YHUKATbHLIM KOAOM coobwenunst (Tabnuua 20).

Tabnuua 20. Kogbl nepegasaemblx coobuweHni mogyns MK20

OnuHa Kop coo6uweHus (Hex)
CocTaB coo0LeHust (6aiT) 1 | > 3 | 7
YacToTa BpallleHusi, COCTOsIHME J10T.BbIXOA0B, dfiari COCTOSIHUSE Moaynst 8 0x30
Tok gaTt4yuka, 3a3op 4 0x40 | 0x50 | Ox60 | 0x70
BubponepemeleHne 5-500, dpnarm coctosiHMs KaHana n3aMepeHus 6 0x41 | 0x51 | O0x61 | Ox71
HY, BY Bnbponepemellexve 7 0x42 | 0x52 | 0x62 | Ox72
Amnnutyaa v dasa 1-i 060poTHOM BUGponepemeLLeHus 7 0x43 | 0x53 | 0x63 | Ox73
Amnnutyaa v dasa 2-i1 060poTHOM BUGponepemeLLeHus 7 0x44 | 0x54 | 0x64 | 0x74
AmnnuTtyga % - 060poTHON BMGponepemeLLeHunst 4 0x45 | 0x55 | 0x65 | Ox75

Ecnun H1 ogHO 13 cooOLeHnin He HasHa4YeHo ansi oTtnpasku no wnHe CAN, TO HUKakue Cco00LeHNs Ha LLUNHY HE nepenarTcA.

Mpn oTcyeTe nepuoda oTNpaBKu Cco00LeHnI, coobLLeHus nepenarTca nocnegoesartesibHO, HA4YMHaA C Co006LLEeHMA C YacToTom
BpalwleHua. 3arem nepenarTca BCe pa3pelleHHble Cco00LEeHMs No kaHanam n3mepeHna.

Ecnn B Teuyenne 200mc odyepenHoe coobueHre ans oTnpaBkn He nepenaHo No LWWHe CAN, T10 OoTnpaBka BCEro naketa
OTKNnagbiBaeTCA 0O HOBOIro oTcyeTa nepuoa oTrnpaBKy, a Tekyllee coobLleHne yoandaetca U3 6yq)epa oTnpaBKWn.

Ne GainTta
1 2 | 3 | 4 5 | 6 7 | 8
Kog YacrtoTa BpalueHus CocrT.1or. BbIXOJ0B O6wwme dnarm mogyns
Float (3 6anTa) Unsigned int (2 6ariTa) Unsigned int (2 6ariTa)
0x30 frequency logic_out_satus sys_status
(15:0)
PucyHok 17. dopmaTt coobLueHus: YacToTa, COCTOSHUE FOT. BbIXOO0B
1 chnaru obLero coctosiHna moaynsa MK20
Ne Ganta
1 2 | 3 | 4 5 | 6 | 7 8
Kopg Tok paTtymka 3asop
Float (3 6aiTa) Float (3 6aunTa)
0x 0 sense_curr s_const
PucyHok 18. dopmaTt coobLueHUs: TOK AaTymka, 3a3op moayns MK20
Ne Ganta
1 2 | 3 | 4 5 | 6 7 8
Kog BunbponepemelueHne 5-500L dnarn kaHana
Float (3 6aiTa) Unsigned int (2 6aiiTa)
0x 1 s_5 500 status_ch

PucyHok 19. ®opmart cooblieHus: BubponepemeleHme 5-5000L,
dnarn cocTosiHUA kaHana namepeHus mogyns MK20
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Ne GanTa
1 2 | 3 | 4 5 | 6 | 7 8
Kog HY BubponepemelleHne BY BnbponepemelleHne
Float (3 6anTa) Float (3 6anTa)
0x 2 s 5 F2 s_2F 500
PucyHok 20. ®opmat coobuueHus: HY, BY BubponepemelleHus mogyns MK20
Ne GanTa
1 2 | 3 | 4 5 | 6 | 7 8
Kon Amnn. 1- 06. BubponepemMelleHus dasza 1-11 06. BUbponepemeLLeHns
Float (3 6aiiTa) Float (3 6aunTa)
0x 3 s_mag_1F s_phase_1F

PucyHok 21. dopmat coobLueHusi: amnnutyaa, dpasa 1-i1 obopoTHol BubponepemelLeHns moaynst MK20

Ne Ganta
1 2 | 3 | 4 5 | 6 | 7 8
Kog Amnn. 2-i 06. BubponepemelLeHUst da3sa 2-1 06. BUGponepemeLLeHns
Float (3 6aiiTa) Float (3 6aunTa)
0x 4 s_mag_2F s_phase_2F

PucyHok 22. dopmat coobLueHusi: amnnutyaa, gpasa 2-i1 o6opoTHol BubponepemelLeHns moaynst MK20

Ne GanTta
1 2 | 3 | 4 5 6 7 8
Kon AmnnuTtyaa % -1 06. BuGponepem.
Float (3 6anta)
0x 5 s_mag_F2

PucyHok 23. ®opmat coobLueHus: amnnuTyaa Y2 - o6opoTHol BubponepemelleHns mogyns MK20

M3meHeHns He BHOCATCS
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lepuodu4eckasn nepedayvya coobweHuli modynem MK21

[JaHHble No kaHanaMm M3MepeHus nepeaatTcsl C NEPUOANYHOCTLIO can_out_data_sys
naMepeHusi hopmupyeTcsi COBCTBEHHO COOBLLEHNE C YHMKANMbHBIM KOAOM coobleHus (Tabnuua 22).

Tabnuua 21. Kogbl nepegaBaeMbix coobieHnii mogyns MK21

(6uTbl 7:0). Onsa kagoro U3 kaHanoB

OnvHa Kop coo6uweHus (Hex)
CocTaB coo6ueHun (6aiT) 1 | > 3 | 7
YacToTa BpalleHns, COCTOSIHWE NOT.BbIXOA0B, dofiarn COCTOAHUS Moayns 8 0x30
Tok patymka 4 0x40 | 0x50 | Ox60 | 0x70
O6was Bnbpaums, dnari cocTosiHUS! KaHana n3MepeHust 6 0x41 | O0x51 [ Ox61 | Ox71
HY, BY Bnbpauus 7 0x42 | 0x52 | O0x62 | 0x72
Amnnutyaa (CK3) 1 dasa 1-1 o6opoTHOW BUGPaLMm 7 0x43 [ 0x53 | 0x63 | 0x73
Avnnutyga (CK3) u dpasa 2-11 060poTHOM BUGpaumm 7 0x44 | 0x54 | 0x64 | Ox74

Ecnu H1 ogHO 13 coobLleHuii He HasHa4YeHo ans otnpasku rno wunHe CAN, TO HUKakue coobLeHnst Ha LLUMHY He nepenarTcA.

I'Ipvl oTcyeTe nepuoaa oTnpaBkn coobLeHuit, coobLueHus nepenarTca nocnegosatesibHO, Ha4YMHaA C coo06LLEeHMs ¢ YacToTom
BpawleHus. 3atem nepenaroTca BCe pa3pelleHHble coobLeHns no kaHanam n3amepeHums.

Ecnn B TeyeHne 200Mc ouvepenHoe coolueHve ans OTnpaBkn He nepenaHo no wuHe CAN, 10 OTnpaBKa BCEero nakerta
OTKNnagbiBaeTCcA OO0 HOBOIro oTCcYeTa nepunogda oTnpaBKu, a TeKyllee coolLleHne yaandeTca 13 6yq3epa OTnpaBKu.

Ne Ganta
1 2 | 3 | 4 5 | 6 7 | 8
Kon YacToTa BpaLleHus CocT.nor. BbixogoB O6wwme dnarm mogyns
Float (3 6aiTa) Unsigned int (2 6aiiTa) Unsigned int (2 6aiiTa)
0x30 frequency logic_out_satus sys_status
(15:0)
PucyHok 24. dopmaT coobLLeHns: YacToTa, COCTOSIHUE NOT. BbIXOAO0B
n conaru obuero coctosiHMsA mogyns MK21
Ne GainTa
1 2 | 3 | 4 5 6 7 8
Kon Tok paTtymka
Float (3 6anTta)
0x 0 sense_curr
PucyHok 25. ®opmart coobLueHus: Tok gatunka mogyns MK21
Ne GainTta
1 2 | 3 | 4 5 | 6 7 8
Kon O6was Bubpaums dnarn kaHana
Float (3 6anTa) Unsigned int (2 6ariTa)
Ox 1 DataGeneral status_ch

PucyHok 26. ®opmat coobLueHus: obas Bubpaums, donarm coctTosiHusl kaHana nsmepenms mogynsa MK21

Ne Ganta
1 2 | 3 | 4 5 | 6 | 7 8
Kopn, HY BnGpaums BY Bnbpauus
Float (3 6aiTa) Float (3 6ainTa)
0x_2 DatalLP DataHP
PucyHok 27. dopmat coobenusi: HY, BY Bubpaums mogyna MK21
Ne Ganta
1 2 | 3 | 4 5 | 6 | 7 8
Kopn, Amnnutyaa 1-1 06. Bubpauun daza 1-11 06. BUGpaLun
Float (3 6aiTa) Float (3 6anTa)
0x 3 DataMaglF DataPhaselF
PucyHok 28. dopmat coobLuennsi: AMnnutyaa, gasa 1-i obopoTHoi Bubpaumu mogyns MK21
Ne GaiTa
1 2 | 3 | 4 5 | 6 | 7 8
Kon Amnnutyga 2-n 06. Bubpaumm da3za 2-i 06. Bubpaumu
Float (3 6anTa) Float (3 6anTa)
Ox 4 DataMag2F DataPhase2F

PucyHok 29. ®opmat coobuieHus: CK3, ¢asza 2-1 06opoTHON BUOBpockopocTu moayns MK21
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lNepuoduyeckas nepedayvya coobuieHuli modynem MK30

[aHHble No kaHanam U3mMepeHus nepegatTcs ¢ NepuoanYHOCTbIO can_out_data_sys (6Gutbl 7:0). NS Kaxgoro n3 kaHanos
namepeHust bopmmpyeTcst COOCTBEHHO COOBLLIEHME C YHUKANbHBIM KOAOM coobleHust (Tabnuua 22).

Tabnuua 22. Kogbl nepegasaemblx coobweHni mogyns MK30

CocrtaB coobLeHust J(J«g'a“;l"_':)’ f°ﬂ| 0026'-”9*'"3'9' ('l'lele

YacToTa BpallleHusi, COCTOsIHME J10r.BbIXOA0B, dfiari COCTOSIHUSE Moaynst 8 0x30

Tok partymka 4 0x40 | Ox50 | Ox60 | 0x70
O6uwee CK3, dnarv cocTtosiHUs KaHana namMepeHnst 6 0x41 | 0x51 | 0x61 [ Ox71
HY, BY CK3 7 0x42 | 0x52 | 0x62 | 0x72
CKS3 1 ¢pasa 1-11 060poTHOM BUGPOCKOPOCTU 7 0x43 [ 0x53 | 0x63 | 0x73
CKS3 1 ¢pasa 2-11 060poTHOI BUGPOCKOPOCTU 7 0x44 [ 0x54 | 0x64 | 0x74
AmnnuTtyga n ¢asa 1-in 060poTHOM BMOponepeMeLLeHms 7 0x45 | 0x55 [ 0x65 | 0x75
Pasmax «nuk-nvk» n koadd. Popmbl curHana BUOPOCKOPOCTH 7 0x46 | 0x56 | 0x66 [ 0x76

Ecnu H1 ogHO 13 coobLleHuii He HasHa4YeHo ans otnpasku no wunHe CAN, TO HUKakue coobLleHns Ha LLUMHY He nepenarTcA.

Mpn oTcyeTe nepuoga oTNpaBKku Ccoo0LeHni, coobLieHns nepenarTca nocnegoBartesibHO, HA4YMHaA C CO06LLEHNA C YacToTom
BpalwleHua. 3atem nepenarTca BCe pa3pelleHHble COOOLEeHMs NO KaHanam n3mepeHuna.

Ecnn B Teyenne 200mc odyepenHoe coobueHne ans oTnpaBkn He nepenaHo Nno LwuHe CAN, T10 OoTnpaBka BCero naketa
OTKNnagbiBaeTCcA A0 HOBOIro OoTcyeTa nepunogda oTnpaBKku, a Tekyllee coobuleHne yaandaeTca U3 6ycbepa OoTnpaBKun.

Ne GanTta
1 2 | 3 | 4 5 | 6 7 | 8
Kog YacrtoTa BpalueHus Cocr.for. BbIXO40B O6wme cdnarn mogyns
Float (3 6anTa) Unsigned int (2 6ariTa) Unsigned int (2 6ariTa)
0x30 frequency logic_out_satus sys_status
(15:0)
PucyHok 30. PopmaT coobLLeHns: YacToTa, COCTOSIHWUE JTOT. BbIXOAO0B
1 cpnaru obuero coctosiHusa mogynsa MK30
Ne GanTa
1 2 | 3 | 4 5 6 7 8
Kon Tok patumka
Float (3 6anTta)
0x_0 sense_curr
PucyHok 31. dopmaT coobLueHus: Tok gaTunka mogyns MK30
Ne GanTta
1 2 | 3 | 4 5 | 6 7 8
Kopg Obwee CK3 ®dnaru kaHana
Float (3 6anta) Unsigned int (2 6aniTa)
0x 1 vrms_10_1000 status_ch

PucyHok 32. ®opmat coobuieHuns: obwee CK3, dnaru coctosiHusa kaHana namepennst mogyns MK30

Ne 6anTa
1 2 | 3 | 4 5 | 6 | 7 8
Kon HY CK3 BubpockopocTn BY CK3 BubpockopocTtu
Float (3 6anTa) Float (3 6anTa)
Ox 2 vims_10_F2 vrms_2F 1000
PucyHok 33. ®opmart coobueHms: HY, BY CK3 Brubpockopoctu moayns MK30
Ne GanTa
1 2 | 3 | 4 5 | 6 | 7
Kog CKS3 1-% 06. BubpockopocTtu da3sa 1-11 06. BUGpockopocTn
Float (3 6aiiTa) Float (3 6aunTa)
Ox 3 vrms_mag_1F vrms_phase_1F

PucyHok 34. ®opmat coobuieHus: CK3, dpasa 1-11 obopoTHoM Bubpockopoctn mogyns MK30
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Ne 6ainTa
1 2 | 3 | 4 5 | 6 | 7 8
Koz CK3 2-1 06. BubpockopocTu da3a 2-11 06. BUGpockopocTn
Float (3 6aiTa) Float (3 6anTa)
0x 4 vrms_mag_2F vrms_phase_2F
PucyHok 35. dopmat coobuuennsi: CK3, dhasa 2-i1 obopoTHoi BuGpockopoctu mogyns MK30
Ne GaiTa
1 2 | 3 | 4 5 | 6 | 7 8
Kog Amnnutyga 1-n 06. Bubponepem. daza 1-1 06. Bubponepem.
Float (3 6anTa) Float (3 6anTa)
0x 5 balan_mag_1F balan_phase_1F

PucyHok 36. ®opmart coobLieHms: amnnuTtyga, dasa 1-i1 o6opoTHoM BubponepemelLeHns moayns MK30

Ne Gavita

1

2 | 3 | 4

5 | 6 | 7

Kopg,

Pa3max «nuk-nnk» BUOPOCKOPOCTH
Float (3 6anTa)

kKoadpd. Popmbl curHana BuGpockop.
Float (3 6anTa)

0Ox 6

vrms_peak_peak

vrms_peak_factor

PucyHok 37. ®opmaTt coobLUeHUs: pasmax «mnuK-nuk» n koadgpd. Popmbl curHana subpockopocTt mogyns MK30

Hacmpoliika gpopmama npuHumaembix GaHHbIX 8 MOdysie uHOukayuu bN24

Ona Toro 4ytobbl Ha MHOWMKATOP BbIBOAWMAChb HyXHas WHdopmauus B Tpebyemom Buae, HeoOXoAMMO HacTpouTb chopmat
NPUHUMaEMbIX AaHHbIX U NapaMeTpbl YNakoBKW AaHHbIX B COODLLEHMMN.
B ogHom coobuieHnn CAN moxeT ObiTb nepedaHo Ao 8 6anT nHdopmaumm, 4To HegocTaToyHo, Koraa TpebyeTcs nepepaTtb
6onbLioe Yncno napameTpoB OT ogHOro moayns. Moatomy, nepsbii 6aiT B coobLleHnn Bcerga oTBedeH NoA KOoA AaHHbIX, KOTOPbIN
MOXeT M3MEHSATb MepedaTynk B 3aBUCMMOCTU OT yrnakoBaHHOW B cooblueHve uHdopmauuu. Hanpumep, npu nepegaye ot Moayns
TaxomeTpa MK40 nHdopmaumm o TekyLeM COCTOSIHUM MOAYISt U M3MEePEHHOM YacToTe Kof coobLueHus paseH 0x20.
Ecnun koA AaHHbIX B MPUHATOM COOBLLIEHMN He paBeH, ykasaHHOMY B HacTpoiikax 6noka B24, To cooblieHne otbpackiBaeTcs, a
CYeTUMK TaiM-ayTa OTCYTCTBMS AaHHbIX C NIMHWKN CBSI3WN HE U3MEHSIETCSI.
MpuHUMaeMble faHHblE MOTYT ObiTb B OAHOM M3 4-X hopmaToB (agpec permctpa HacTponkm 0x26):
e Kopg 0x00 — t1n unsigned int, 6e3 3HakoBoe Lienoe 41cro (pasmep 2 6aiTa)
*  Kopg 0x01 — T1n signed int, 3HakoBoe Lenoe yncno (pa3vep 2 6anTa)

e Kopg 0x02 — 1un float yceuyeHHbIN, BeLLLeCTBEHHOE YNCO C MaHTUccol 2 6aiTa (pa3mep 3 bainTta)

e Kopg 0x03 — 1un float, BewecTBeHHOE YnCnO ¢ MaHTUccol 3 BaiTa (pasvep 4 baiTta)

MpumeyvaHue. Ecrnm Homep dopmata AaHHbiXx Gonbwe 0x03, To mHuumanusaumss CAN KOHTpomnsiepa He Npou3BOAUTCS.
KoHTponnep HaxoauTcs B BbIKITFOYEHHOM COCTOSHUN.

BbiBO AaHHbIX HA MHAMKATOP BHIMNOMHSAETCS B OAHOM U3 4-X hopMaToB (agpec HacTpowku 0x27):
o OX00 — #### ( o7 -999 o 9999)

o OXO1 — ###.# (
o OX02 — #### (
o OX03 — #.4## (

or—99.9 1o 999.9)
or—9.99 nmo 99.99)
or 0.000 mo 9.999)

Ecnn npuHatoe 3HayveHue Gornblle U MeHblue JONYyCTUMOro Ans OaHHOro dopmata, TO Ha uHAMKaTop 6y£l,eT BblBE€EHO

COOTBETCTBEHHO MaKCUManbHO/MUHMMarbHO BO3MOXHOE YMCHO.

MpumeyvaHue. Ecnv Homep chopmaTa BbiBOAA AaHHbLIX HA nHAaukatop Gonbwe 0x03, To nHuMumanusauma CAN koHTponnepa
He npoun3BoanTcs. KoHTponnep HaxoguTcsi B BbIKIMIOYEHHOM COCTOSIHUM.
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B opHoMm coobuieHun no CAN vHTepdoeiicy MoXeT ObiTb YNakoBaHO HECKONbKO 3Ha4YeHW napameTpoB. [ns HacTpouku Ha
HYXHbI MapameTp MpefyCcMOTpeHa BO3MOXHOCTb CMELLEHUS UCXOOHbIX [AaHHbIX B coobleHun (napameTp 0x25). [onycTumbiii
[ManasoH cMelleHuii oT 0 4o 6, He cuuTas, kofa AaHHbIX B COOBLLEHUM.

MpumeyaHue. Ecnun cmelleHne 6onblue 6, To nHuunanunsaums CAN KOHTponnepa He Nnpon3BoOnNTCA. KOHTpOJ’U’Iep HaxoguTca
B BbIKMIOYEHHOM COCTOSIHUK. Ecnun B coo6LLIEHMN MeHbLLe BalnT, Yem Tpe6yeT09|, TO coobLeHne 0T6paCbIBaeTCﬂ.

lpumep

[nsa BbiBOAA AaHHbIX HA MHAMKATOP oT Moaynsa MK40 gomkeH ObiTb BbIOpaH TN AaHHbIX - unsigned int (0x00), bopmaT gaHHbIX
#i###t (0x00). CmeweHre ong BbiBoAa MHopMauum no 1-my kaHany M3mepeHust JOMKHO ObiTb paBHO O, MO BTOPOMY - CMeELLEeHue
paBHoO 3.

MpumeyaHue. [ns BCTYNneHUss B cuiy ckopocTn obMeHa Ha wuHe CAN, agpeca MoZynsi, U BKIHOYeHUs/BbikmodeHuss CAN
UHTepderica TpebyeTcs BLINMOMHUTL COPOC MoAyns.

| MpumeyaHue. He npegycMoTpeHa BO3MOXHOCTb HACTPOKa MoZyns koMaHaamu no wvHe CAN.

MpumeyvaHune. Ha nnate mopynsa npegycmoTpeH TepmuHatop wuHbl CAN. Ecnu moaynb BKNOYaeTcs MOCNEAHUM Ha LUMHE
CAN, a Ha lWWHe OTCYTCTBYeT LWTaTHbIM TepMmuHatop 1200M, To Ansi HopmanbHoW paboTbl uHTepderica CAN nepemblyka,
BKIOYaoLLLAA TEPMUHATOP LUUHBI, HA Nnate MoAdyns AOKHA ObiTb yCTaHOBMEHa.

Bedombie uHmepdeticnbi SPI, 12C

Benomble nHTepgericel SPI, 12C npefHa3HayveHbl Ans KOHTponst paboTbl MOAYyNel U HAacCTPOWKM napameTpoB paboTbl. Pasbem
[AMarHoCTMYeCKOro UHTepderica pacrnonoXeH Ha NULEBOI NaHenm Moayns.

MapameTpbl BegoMoro nHTepdeiica SPI, 12C xecTko onpeaerieHbl, NO3TOMY BHE 3aBUCMMOCTU OT TEKYLLETo COCTOSIHUSI MoayIs
[OMarHoCTUYECKUn NHTepdeiic Bcerga AOCTyNeH Ansa ynpasneHus Mogynem.

HacTponka mogynen MoXeT Npou3BOAWUTLCS C MOMOLLLIO CMeuuanma3npoBaHHoro npubopa, nMbo ¢ NOMOLLLIO MepCOoHarnbHOro
komnbtoTepa (MK). Ons HacTponku ¢ nomoubio MK Ha komnbloTepe AomkHa ObITb 3anyLleHa COOTBETCTBYOLWas nporpaMma, a Moayib
nogkntodeH Kk MK Yepes nnaty gunarHoctuyeckoro nHtepdgenca MCO1.

Mutanme MCO1 ocyliecTBnseTca oT Moayns. MNpu HacTpolike MOAyNs Ha Hero AOMKHO BbITb NOAAHO LUTATHOE MUTaHKe.

Tabnuua 23. MapameTpbl AMArHOCTUYECKOro NHTepdenca mogynen

o Appecauus napameTpoB B
Mopaynb UHTepdenc Appec Ha WwuHe Moayne
MK20 0x40 (8-paspsgHbin)
MK21 SPI 0x36 (8-paspsgHbin) 16-pa3psigHas
MK30 0x34 (8-pa3psigHbii)
BN24 12C 0x80 (7-paspsgHbin) 8-paspsigHas

Mpumeuanme. Moaynu npegycmMaTpyvBalOT BO3MOXHOCTb «rOPAYEro» MOAKMIYEHUS/OTKOYEHNs nepexoaHuka MCO1 6e3
OTKIMIOYEHUS MUTAHUS.
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MapameTpbl HACTPOMKMU U TeKyLlee COCTOsIHME Moayren

Modynu MK20, MK21, MK30

Tabnuua 24. CnMcok napameTpoB KaHanoB namepeHus mogyns MK20

Anpec napameTtpa no

HasBaHue O6o3HauyeHune T"u" kaHanam (Hex)
(6awnT)
1 2 3 4
KoadhdpmumeHT nepecyeta 13 pasamepHoctu ALIM B s_var_coff_A Float (4) 600 | 700 [ 800 | 900
MKM ans odwero, HY n BY BubponepemelleHns s_var_coff B Float (4) 604 704 | 804 | 904
KoadhdmumeHT nepecyeTa 13 pasmepHoctu ALIM B s_circul_coff_A Float(4) | 608 | 708 | 808 | 908
MKM Ansi 0GOPOTHBIX COCT. BUGponepemMeLLeHNs s_circul_coff B Float (4) 60C | 70C | 80C | 90C
mybuHa 6ydepa ycpeaHEHUS B BbIYMCIEHUSAX s_5_500_aver_size uint (2) 610 | 710 | 810 | 910
BnbponepemelleHns 5-500y
Fmy6uHa 6ydepa ycpeaHeHUs B BbluncneHmsax HY s_5_F2_aver_size uint (2) 612 | 712 | 812 | 912
BMGponepemeLleHus
ny6uHa Gydepa ycpeaHeHus B BblumcneHunax BY s_2F_500_aver_size Uint (2) 614 | 714 | 814 | 914
BMGponepemeLleHus
CnybuHa 6ydepa ycpeaHeHUs B BblYMCIEHUNAX 1-1 s_mag_1F_aver_size uint (2) 616 | 716 | 816 | 916
060opoTHON BMOponepemMeLLeHust
rmy6uHa 6ydepa ycpeaHeHust B BblumcrnieHusx dasel | S_phase_1F_aver_size uint (2) 618 | 718 | 818 | 918
1-1 06opoTHOW BUGpONepemMeLLeHNst
Fny6uHa 6ydepa ycpegHeHUsi B BbIYUCNEHUSAX 2-11 s_mag_2F_aver_size uint (2) 61A | 71A | 81A | 91A
060opoTHON BUbponepemMeLLeHust
ImybuHa 6ydepa ycpeaHenus B BblumcnieHuax dassl | S_phase_2F aver_size vint (2) 61C | 71C | 81C | 91C
2-11 060pOTHON BMGponepemeLLeHns
CnybuHa 6ydepa ycpeaHeHUs1 B BbIYUCIIEHMSAX TOKA sense_curr_aver_size uint (2) 61E | 71E | 81E | 91E
JaTyvka
my6uHa 6ydepa ycpegHeHUsi B BbIYUCHEHUAX Y2 -1 s_mag_F2_aver_size uint (2) 620 | 720 | 820 | 920
060opoTHON BUbponepemMeLLeHust
Peseps reserv_1 ®@ Uint (2) 622 | 722 | 822 | 922
Peseps reserv. @ Ulong (4) | 624 | 724 | 824 | 924
MNepsas ycTaBka BuGponepemeleHns 5-5000 L s_5_500_point_1 Float (4) 628 | 728 | 828 | 928
Bropag ycTtaska BubponepemenieHus 5-500y s_5_500_point_2 Float (4) | 62C | 72C | 82C | 92C
TpeTbs ycTaBka BUbponepemellenns 5-500y s_5_500_point_3 Float (4) 630 | 730 | 830 [ 930
MMcTepesnc no yctaskam BUBponepeMeLLeHmns s_5_500_point_hist Float(4) | 634 | 734 | 834 | 934
5-5000y
Ycraska HY BubponepemelligHmst s_5_F2_point Float (4) 638 | 738 | 838 | 938
Mctepesunc no ycraske HY BubponepemeleHus s_5_F2_point_hist Float (4) | 63C | 73C [ 83C | 93C
MuH1ManbHO 4ONYCTUMbIN TOK AaTymKa curr_point_min Float (4) 640 | 740 | 840 [ 940
MakcumarnbHO ONYCTUMbIV TOK AaTymka curr_point_max Float (4) 644 | 744 | 844 | 944
'McTepesnc No yctaBkam Toka AaTyvka curr_point_hist Float (4) 648 | 748 | 848 | 948
MuHMM. ypoBeHb 060pOoTHOM cocT. BUGponepem. ana | S_min_phase_detect Float (4) | 64C | 74C | 84C | 94C
BblYMcneHns dasbl 060POTHOW cocTaBnsOLLEN
Peseps reserv. 2 ©@ Float(4) | 650 | 750 | 850 | 950
Bpemsi peakuuy Ha nepexop, 3HauyeHus s_5_500_point_time Uint (2) 654 | 754 | 854 | 954
BMBponepemeLleHns Yepes ycTasku no 0.5 cek
Bpewms peakuuu Ha nepexop 3HaveHns HY s_5_F2_point_time Uint (2) 656 | 756 | 856 | 956
BMOponepemeLleHns Yepes ycTasky no 0.5 cek
Bpems peakuumn Ha nepexof 3HaveHusl Toka Jatumka | curr_point_time uint (2) 658 | 758 | 858 | 958
yepes yctaskm no 0.5 cek
Peseps reserv_3 ® Uint (2) 65A | 75A | 85A | 95A
Koadhdhm1UMeHTbI BbIYUCIIEHNSA TOKA (HaNpsaXKeHNs) curr_coff_ A Float(4) | 65C | 75C | 85C | 95C
naTunKa curr_coff_B Float (4) | 660 | 760 | 860 | 960
KoadhthULIMEHTbI BIYMCHEHIUS! MOCTOSIHHOTO gap_coff_A Float(4) | 664 | 764 | 864 | 964
CMELLIEHUS (3a30p) gap_COﬁ_B Float (4) 668 768 868 968
KoadbdmumeHT koppekumn dasa corr_phase_coff Float (4) 66C | 76C | 86C | 96C
ConpoTvBneHne peanctopa, npeobpasytowiero Tok B | data_resist @ Float (4) 670 | 770 | 870 | 970
HanpshkeHue
MVHVM. YPOBEHb AManasoHa Toka JaTuuka data_curr_min @ Float (4) | 674 | 774 | 874 | 974
Makcum. ypoBeHb ananasoHa Toka gaTymka data_curr_max @ Float (4) 678 | 778 | 878 [ 978
MVHMM. YpOBEHb AManasoHa napaMmerpa data_param_min ® Float (4) | 67C | 77C [ 87C | 97C
MakcuM. ypoBeHb AvanasoHa napameTpa data_param_max ® Float (4) 680 | 780 | 880 | 980
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Cnu1cok napameTpoB KaHanos namepeHus mogyns MK20 (npogosmkeHue)

Agpec napameTpa no

HasBaHue O6o3Ha4yeHune T"u" kaHanam (Hex
(6anT)

1 2 3 4
Bpewms nocnie cbpoca anroputma nepeq Hadanom Jump_S_5_500. vint (2) 684 | 784 | 884 | 984
[eTeKTMpOBaHUS «Cckayka» BUBponepemeLLeHns no time_start
0.5 cek
Bpemsi oxugaHua ctabunusaunm sHaveHus Jump_S_5_500. Uint (2) 686 | 786 | 886 | 986
BUGpONEpeMeLLEeHNs AN BbIMUCTIEHNUS YPOBHS time_stabil
«Cckayka» no 0.5cek
YpoBeHb U3MeHeHUs1 3HaueHust Bubponepemetterns | Jump_S_5_500. Float(4) | 688 | 788 | 888 | 988
3a 0.5cek variation_dt
MUHVMMarnbHBIA YPOBEHb «CKa4Ka» 3HaYeHUs Jump_S_5_500. Float (4) | 68C | 78C | 88C | 98C
BUBpONEpeMeLLIEHNs AN BKIIOYEHU cUrHanusaumm | variation_max
Bpems nocne c6poca anroputMa nepes Havanom Jump_S_1F. vint (2) 690 | 790 | 890 | 990
OEeTEKTUPOBaHUS «ckayvka» 1-1 06opoTHON time_start
BnbponepemelleHms no 0.5 cek
Bpemsa oxuaaHusa ctabunusauuy aHadeHuns 1-i Jump_S_1F. vint (2) 692 | 792 | 892 | 992
060pOTHON BMBpPONEpemMeLLeHNs ANs BbIYUCTIEHNS] time_stabil
YPOBHS «ckayka» no 0.5cek
YpoBeHb N3MEHEHUS 3HaYeHUs1 1-i1 06opOoTHOW Jump_S_1F. Float (4) 694 | 794 | 894 | 994
BnbponepemelleHns 3a 0.5cek variation_dt
MUHUMAaNbHBIN YPOBEHb «CKa4Ka» 3HauyeHus 1-i Jump_S_1F. Float (4) 698 | 798 | 898 | 998
06opoTHOW BMOpONepeMELLEHMS NS BKITIOYEHNS variation_max
curHanmsaumm
Bpems nocne cpoca anroputma nepes Hayanom Jump_Phase_1F. uint(2) | 69C | 79C | 89C | 99C
AeTeKTMPOBaHNA «ckadka» dasbl 1-1 obopoTHoOW time_start
BnbponepemelleHms no 0.5 cek
Bpemsi oxugaHna ctabunusaunm sHavyeHns gasbl Jump_Phase_1F. Uint (2) 69E | 79E | 89E | 99E
1-n 06opoTHON BMGpONepemeLleHnst ans time_stabil
BbIYUCMEHMS YPOBHSA «ckayka» no 0.5cek
YpoBeHb n3MeHeHUs1 3HaueHust hasbl 1-n obopotHon | Jump_Phase_1F. Float (4) 6A0 | 7A0 | 8A0 | 9A0
BubponepemeLeHus 3a 0.5cek variation_dt
MUHMManbHLIN YPOBEHb «CKadka» 3HadeHus dasbl | Jump_Phase_1F. Float (4) 6A4 | 7TA4 | 8A4 | 9A4
1-11 060pOTHON BUBPONEPEMELLIEHNS ANS BKMOYeHMs | variation_max
curHanmsaumm

MpumevaHus:
1. WHdopmaLumnoHHbIe AaHHble, B paboTe MOAYMS HE y4acTBYHOT.
2. PesepBHbIN perncTp, OOMMKEH PaBHATLCS HYHO.
Tabnuua 25. Cnucok perncTpoB pesynbTaToB uamepeHun mogyns MK20
Appec napameTpa no
HasBaHue O6o3Ha4eHue T"v" KkaHanam (Hex
(6anT)

1 2 3 4
Tok gatumka, MA sense_curr Float (4) 000 | 004 | 008 | 00C
BubponepemelieHne 5-5000 L, MKM s_5_500 Float (4) 010 | 014 | 018 | 01C
HY BubBponepemeLLeHre, MKM s 5 F2 Float (4) 020 | 024 | 028 | 02C
BY BuGponepemMeLleHme, MKM s_2F_500 Float (4) 030 [ 034 | 038 | 03C
1-a 060opoTHasi BMOponepeMeLLeHNs, MKM s_mag_1F Float (4) 040 | 044 | 048 | 04C
®a3sa 1-11 060poTHOM BUBpPONepemMeLLeHus, rp s_phase_1F Float (4) 050 | 054 | 058 | 05C
2-51 060poTHas BUbponepemMeLeHnsi, MKM s_mag_2F Float (4) 060 | 064 | 068 | 06C
dasza 2-i1 060poTHON BNUBpONepemMeLLeHns, rp s_phase_2F Float (4) 070 | 074 | 078 | 07C
14 -1 060pOoTHas BUGponepeMeLLEHNs1, MKM s_mag_F2 Float (4) 080 | 084 [ 088 | 08C
Peseps reserv_1 Float (4) 090 | 094 | 098 | 09C
3a3op, MKM S_const Float (4) 0OAOQ [ OA4 | OA8 | OAC
Peseps reserv_2 Float (4) 0BO [ 0B4 | 0B8 | 0BC
YacToTa BpaweHusi, 06/MuH frequency Float (4) | 0CO
dnarn cocTossHMSA NOrMYECKMX BbIXOAOB logic_out_satus Ulong (4) | 0C4
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Tabnuua 26. CnMcoK peErMcTpoB COCTOSIHUSI KaHanoB namepeHus mogynst MK20

Anpec napameTpa no

HasBaHue O6o3Ha4yeHue T"u" kaHanam (Hex
(6anT)
1 2 3 4
CyeTurK BpeMeHU nepexoaa Yepes ycrasky 1 s_5_500_count_time_1 uint (2) 100 | 200 | 300 | 400
BnbponepemelleHns 5-500y
CuyeTumnK BpemeHm nepexoaa Yepes ycTaBKy 2 s_5_500_count_time_2 Uint (2) 102 | 202 | 302 | 402
BnbponepemelleHus 5-500y
CueTunk BpemeHm nepexoaa Yepes ycrasky 3 s_5_500_count_time_3 Uint (2) 104 | 204 | 304 | 404
BnbponepemelleHns 5-500y
CueTumnk BpemeHu nepexoaa yepes ycrtasky HY s_5_F2_count_time Uint (2) 106 | 206 | 306 | 406
BMbOponepemeLLeHNs
CueTunk BpeMeHM nepexoaa Yepes HUKHIOH curr_point_count_min uint (2) 108 | 208 | 308 | 408
YCTaBKy TecTa gatyunka
CueTuuk BpemMeHu nepexoaa Yepes BEPXHIO0 curr_point_count_max uint (2) 10A | 20A | 30A | 40A
YCTaBKy TecTa gatyumka
Peseps, Bceraa paBeH Hymw pre_status Uint (2) 10C | 20C | 30C [ 40C
dnaru cocTosHUsa KaHana usmepeHus (Tabnuua 12) | status_ch Uint (2) 10E | 20E | 30E [ 40E
CyeTumnk BpemeHun anroputma geTekTpoBaHus Jump_S_5_500. Uint (2) 110 | 210 | 310 | 410
«ckayka» BubponepemeLleHns 5-500y time_count
CocTosiHne anropntMa AeTEeKTUPOBaHNS «CKayvka» Jump_S_5_500. Uint (2) 112 | 212 | 312 | 412
BMGponepemeLleHus 5-5000 status
0 - cTapToBasi naysa
1 - OxuaaHue UsmMeHeHue napameTpa
2 - OxunaaHve cTabunusaumm napameTpa
3 - OBHapy»eH «CKa4yOoK»
HoBoe 3HaueHune BubponepemelleHns 5-5000 L Jump_S_5_500. Float (4) 114 | 214 | 314 | 414
values_new
Crapoe 3HaueHvie BuGponepemelleHns 5-5000L Jump_S_5_500. Float (4) | 108 | 208 | 308 | 408
values_old
HayanbHoe 3HaueHue BuGponepemelleHms 5-500y | Jump_S_5_500. Float (4) | 10C | 20C | 30C | 40C
values_start
YpoBeHb «ckayka» BuGponepemeLleHust 5-5000L Jump_S_5_500. Float (4) | 120 | 220 | 320 | 420
values_jamp
CueTumnk BpemeHun anroputma geTekTupoBaHus Jump_S_1F. Uint (2) 124 | 224 | 324 | 424
«ckayka» 1-i obop. BubponepemMelLieHNs time_count
CocTosiHMe anroputma AeTekTMpoBaHus Jump_S_1F. uint (2) 126 | 226 | 326 | 426
«cKkayka» 1-i obop. BubponepemeLleHust status
HoBoe 3HauyeHne 1- 0bop. BUGponepemeLLeHus Jump_S_1F. Float (4) 128 | 228 | 328 | 428
values_new
Crapoe 3HaveHue 1-n obop. BubponepemMeLleHms Jump_S_1F. Float (4) 12C | 22C | 32C | 42C
values_old
HayanbHoe 3HaueHue 1-i1 o6op. Jump_S_1F. Float (4) 130 | 230 | 330 | 430
BMGponepemeLLeH1s values_start
YpoBeHb «ckadka» 1-in 06op. BuGponepemeLLeHNs Jump_S_1F. Float (4) 134 | 234 | 334 | 434
values_jamp
CueTumnk BpemeHun anroputma geTekTpoBaHus Jump_Phase_1F. Uint (2) 138 | 238 | 338 | 438
«CcKauka» (pasbl 1-i o6op. BuGponepemelLeHNs time_count
CocTosiHMe anropuTMa AeTEKTUPOBaHMUS Jump_Phase_1F. Uint (2) 13A | 23A | 33A | 43A
«CKayka» ¢asbl 1-1 obop. BMOponepemMeLleHns status
Hosoe 3HaueHue dasbl 1-i 06op. Jump_Phase_1F. Float(4) | 13C | 23C | 33C | 43C
BMbOponepemeLLeHNs values_new
Crapoe 3HaueHune asbl 1-i1 060p. Jump_Phase_1F. Float (4) 140 | 240 | 340 | 440
BUBGponepemMeLleHust values_old
HayanbHoe 3HauyeHue dasbl 1-1 o6op. Jump_Phase_1F. Float (4) 144 | 244 | 344 | 444
BuBponepemeLLeH1s values_start
YpoBeHb «ckadka» ¢asbl 1-i o6op. Jump_Phase_1F. Float (4) 148 | 248 | 348 | 448
BMOponepemMeLleHms values_jamp
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Tabnuvua 27. Cnvcok napameTpoB KaHanoB namepeHus mogyns MK21

Agpec napameTpa no

HasBaHue O603Ha4YeHune T"u" kaHanam (Hex
(6anT)
1 2 3 4
KoathdpmumeHT nepecyeTa 13 pasamepHoctu ALIM B MainCoff_A Float (4) 600 | 700 [ 800 | 900
MKM (kaHanbl 1, 3, 4) 1 Mmm/c (kaHan 2) gns obuiero, MainCoff_B Float (4) 604 | 704 | 804 | 904
HY 1 BY ypoBHs BuGpauum
KoadpdpuumeHT nepecuyeta n3 pasmepHoctn ALM B VarCoff A Float (4) 608 [ 708 | 808 | 908
MKM (kaHanbl 1, 3, 4) 1 mMm/c (kaHan 2) ans VarCoff_B Float (4) 60C | 70C | 80C | 90C
060pPOTHBIX COCTaBNALNX BUGpaUmm
mybuHa Oydepa ycpeaHEHUS B BbIYMCIIEHMSAX DataGeneral_AverSize Uint (2) 610 | 710 | 810 | 910
obLero ypoBHs B1ubpauum
Fnmy6uHa 6ydepa ycpeaHeHUs B BbluncneHmsax HY DatalLP_AverSize vint (2) 612 | 712 | 812 | 912
YPOBHsi BUGpauuu
ny6uHa Gydepa ycpeaHeHus B BblumcrneHumax BY DataHP_AverSize Uint (2) 614 | 714 | 814 | 914
YPOBHsi BUGpaumn
rny6uHa 6ydepa ycpeaHeHns B BbliUUcneHuax 1-i DataMaglF_AverSize uint (2) 616 | 716 | 816 | 916
obopoTHON BMbpauun
rny6uHa 6ydepa ycpeaHeHus B BbiuncneHusx dassl | DataPhaselF_AverSize vint (2) 618 | 718 | 818 | 918
1-n 060poTHOW BUBpaLmm
ny6uHa Gydepa ycpeaHeH st B BbIYMCIEHUAX 2-11 DataMag2F_AverSize Uint (2) 61A | 71A | 81A | 91A
o6opoTHOW BMGpaLUun
Iny6uHa 6ydepa ycpeaHeHus B BbiuncneHusx dassl | DataPhase2F_AverSize vint (2) 61C | 71C | 81C | 91C
2-11 060pOTHOM BMGpaummn
FnybuHa Oydepa ycpeaHeHUs1 B BbIYUCIIEHMAX TOKA sense_curr_aver_size Uint (2) 61E | 71E | 81E | 91E
AaTyunka (Tonbko s kaHana 1, 2)
ny6uHa Gydepa ycpeaHeHUs! B BbIYMCTIEHMSX DataGap_AverSize Uint (2) 620 | 720 | 820 | 920
3a30pa (Tonbko Ans kaHana 1)
Peseps reserv_1 @ Uint (2) 622 | 722 | 822 | 922
MWHUMarbHLIA YPOBEHL CMEKTParibHON SpectrMagError Ulong (4) | 624 | 724 | 824 | 924
cocTasnsawoLlen B paamepHocTy AL
(Tonbko Ans kaHanos 1, 2)
MepBas ycTaBka o6L1ero yposHsa BUGpaLum DataGeneralPoint_1 Float (4) 628 | 728 | 828 | 928
Bropas ycTaska 06uiero yposHsi BUGpaLmm DataGeneralPoint_2 Float (4) 62C | 72C | 82C | 92C
TpeTbsi ycTaBka 06LLero ypoBHs BMbpauum DataGeneralPoint_3 Float (4) 630 | 730 [ 830 | 930
IMcTepesuc no ycraskam obLiero yposHs Bubpauun | DataGeneralPointHist Float(4) | 634 | 734 | 834 | 934
Ycraska HY ypoBHs BMBpaLmu Datal PPoint Float (4) 638 | 738 | 838 | 938
mcTepesuc no ycraske HY BuGpauuu Datal PPointHist Float (4) 63C | 73C | 83C | 93C
MuH1ManbLHO JONYCTUMbIN TOK AaTYMKa curr_point_min Float (4) 640 | 740 | 840 [ 940
MakcuMarnbHO ONYCTUMbIV TOK AaTymka curr_point_max Float (4) 644 | 744 | 844 | 944
MMcTepesnc nNo ycTaBkaM Toka AaT4MKa curr_point_hist Float (4) | 648 [ 748 | 848 | 948
MuHMM. ypoBeHb 060poTHOM cocT. Ans Beiuncnenuns | DataMin_CalcPhase Float (4) | 64C | 74C | 84C | 94C
dasbl 060POTHOM cocTaBNsAOLLEN
YcTaBka Marnoro ypoBsHsi BUGpaLmm DataGeneralMin Float (4) 650 | 750 | 850 | 950
Bpems peakuumn Ha nepexo/ 3HavyeHust obLuen DataGeneralPointTime Uint (2) 654 | 754 | 854 | 954
BMOpauum Yepes ycTaeku no 0.5 cek
Bpems peakuum Ha nepexof 3HaveHusi HY subpauum | DataLPPointTime vint (2) 656 | 756 | 856 | 956
yepes yctaBky no 0.5 cek
Bpems peakuum Ha nepexo 3HaveHVsl Toka Jatymka | curr_point_time uint (2) 658 | 758 | 858 | 958
yepes yctaBkm no 0.5 cek
Peseps reserv_3 ® Uint (2) 65A | 75A | 85A | 95A
KoahpumumeHTbl BblYMCneHns Toka (HanpsiXeHus) curr_coff_A Float (4) 65C | 75C | 85C | 95C
naTIMKa curr_coff_B Float (4) | 660 | 760 | 860 | 960
KoaththULIMEHTbI BHIYMCTIEHIS TOCTOSIHHOTO GapCoff_A Float(4) | 664 | 764 | 864 | 964
cMeLLeHust (3a30p) (ToNbKo kaHan 1) GapCoff_B Float(4) | 668 | 768 | 868 | 968
KoadhdmumeHT Koppekummn dasa VarCorrPhaseCoff Float (4) 66C | 76C | 86C | 96C
ConpoTvBneHne pesnctopa, npeobpasyowero Tok B | data_resist @ Float (4) 670 | 770 | 870 | 970
HanpspkeHue
MVHVM. YpOBEHb AManasoHa Toka JaTuunka data_curr_min @ Float (4) | 674 | 774 | 874 | 974
Makcum. ypoBeHb AnanasoHa Toka gaTymka data_curr_max @ Float (4) 678 | 778 | 878 [ 978
MVHMM. YpOBEHb AManasoHa napaMmerpa data_param_min @ Float (4) | 67C | 77C | 87C | 97C
MakcuM. ypoBeHb Avana3oHa napameTpa data_param_max ® Float (4) 680 | 780 | 880 | 980
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Cnucok napameTpoB KaHanos nameperus mogyna MK21 (npogomkeHue)

Agpec napameTtpa no

HasBaHue O6o3HauyeHune T"u" kaHanam (Hex
(6anT)
1 2 3 4
Bpewmsi nocne cbpoca anroputma nepeg Hayanom Jump_DataGeneral. uint (2) 684 | 784 | 884 | 984
OETEKTUPOBaHUS «CKayka» BMbpaumm no 0.5 cek time_start
Bpewmsi oxxupaHua ctabunmsaumm aHadeHus Jump_DataGeneral. uint (2) 686 | 786 | 886 | 986
BUBPALMN ANS BBIYMCIIEHNSA YPOBHS «CKAUKa» Mo time_stabil
0.5cek
YpoBeHb U3MEeHeHNs! 3HaueHust BuGpauum 3a 0.5cek | Jump_DataGeneral. Float (4) | 688 | 788 | 888 | 988
variation_dt
MuHUManbHbIN YpOBEHb «CKayka» 3HayYeHus Jump_DataGeneral. Float (4) 68C | 78C | 88C | 98C
BMOpaUMKn Onsi BKIHOYEHWS cUrHanmsaumm variation_max
Bpems nocne cbpoca anroputMa nepes Ha4yanom Jump_DatalF. uint (2) 690 | 790 | 890 | 990
[EeTEeKTUPOBaHUs «ckadka» 1-n o6opoTHon Bubpaumn | time_start
no 0.5 cek
Bpemsi oxugaHna ctabunusauum sHaveHnsa 1-n Jump_DatalF. Uint (2) 692 | 792 | 892 | 992
060pOTHOM BUBPALIMK NS BEIYUCTIEHNS] YPOBHS time_stabil
«ckadka» no 0.5cek
YpOBEHb U3MEHEHUSI 3HaYeHns 1-i 06opOTHOM Jump_DatalF. Float(4) | 694 | 794 | 894 | 994
BuGpaumm 3a 0.5cek variation_dt
MUHUMAaNbHBIN YPOBEHb «CKa4Ka» 3HaueHus 1-i Jump_DatalF. Float (4) | 698 | 798 | 898 | 998
060pOTHON BMBPALIMM ANS BKOYEHUs curHanusauum | variation_max
Bpemsi nocne c6poca anropMTMa nepeg Hayarnom Jump_Phase_1F. Uint (2) 69C | 79C | 89C | 99C
[eTeKTUPOBaHUS «Cckayka» dpasbl 1-ii 0GOpPOTHOM time_start
Bnbpauun no 0.5 cek
Bpemsa oxugaHvsa ctabunuaauum aHadeHnsa dasbi Jump_Phase_1F. uint (2) 69E | 79E | 89E | 99E
1-n 060pOTHOM BMBPALMN NS BbIYUCTIEHNUS YPOBHS time_stabil
«ckadka» no 0.5cek
YpoBeHb N3MeHeHUs 3HauYeHns dasbl 1-i o6opotHon | Jump_Phase 1F. Float (4) | 6A0 | 7A0 | 8AO0 | 9A0
B1bpauun 3a 0.5cek variation_dt
MUHMManbHbLIN YPOBEHb «CKadka» 3HadveHust dasbl | Jump_Phase_1F. Float (4) 6A4 | 7TA4 | 8A4 | 9A4
1-n  obopoTHoM BuBpauuu OnNS  BKMOYeHus | variation_max
CUrHanvsaumm
MpumeyaHus:
1. WHdopmaumoHHble AaHHble, B paGoTe MOayIs He y4acTBYIOT.
2. PesepBHblit perncTp, AOMKeH PaBHATLCA HYTO.
Tabnuua 28. Cnncok permcTpoB pe3ynbTaToB namepeHun mogynsa MK21
Tun Anpec napameTtpa no
HasBaHue O6Go3HayeHue - kaHanam (Hex)
(6awnT)
1 2 3 4
Tok gaTtymka (Tonbko Ans kaHanos 1, 2), MA sense_curr Float (4) 000 | 004 | 008 | 00C
O6wwas BnGpaums DataGeneral Float (4) | 010 | 014 | 018 | 01C
Kananel 1, 3, 4 — BubponepemeLleHme
Kanan 2 — CK3 BnbpockopocTtu
HY BuGpauus DatalLP Float (4) 020 | 024 | 028 | 02C
BY BuGpaums DataHP Float (4) 030 | 034 | 038 | 03C
1-a oBopoTHasa BuGpauuu DataMagl1F Float (4) 040 | 044 | 048 | 04C
dasa 1-in 06opoTHON BUGpaLMn, rp DataPhaselF Float (4) 050 | 054 | 058 | 05C
2-9 obopoTHasg B1bpaLmum DataMag2F Float (4) | 060 | 064 [ 068 | 06C
dasa 2-11 060poTHOI BUGpaLUK DataPhase2F Float (4) 070 | 074 | 078 | 07C
Peseps reserv_0 Float (4) | 080 | 084 [ 088 | 08C
Peseps reserv_1 Float (4) 090 | 094 | 098 | 09C
3a30p, MKM DataGap Float (4) | OAO | 0A4 | 0OA8 | OAC
Peseps (Tonbko aAns kaHana 1) reserv_2 Float (4) 0BO [ 0B4 [ 0B8 | OBC
YacToTa BpauweHusi, 06/MuH frequency Float (4) | 0CO
dnarn cocTossHMS NOrMYECKMX BbIXO4OB logic_out_satus Ulong (4) | 0C4
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Tabnuvua 29. Cn1coK perMcTpoB COCTOSIHUSI KaHanoB namepenus mogynst MK21

Anpec napameTpa no

HasBaHue O6o3HavyeHue T"u" kaHanam (Hex
(6anT)
1 2 3 4
CyeTuuK BpeMeHU nepexona Yepes ycrasky 1 DataGeneralTimeCount_1 vint (2) 100 | 200 | 300 | 400
o6uwen Bubpaumm
CyeTumnK BpemMeHm nepexoaa Yepes ycTaBky 2 DataGeneralTimeCount_2 Uint (2) 102 | 202 | 302 | 402
obuen Bubpaunm
CueTumnk BpemeHm nepexoda Yepes ycraBky 3 DataGeneralTimeCount_3 Uint (2) 104 | 204 | 304 | 404
obuen Bubpaunm
CyeTunK BpeMeHU nepexona Yepes ycrasky HY DataGeneralTimeCount_LP uint (2) 106 | 206 | 306 | 406
BMbpaumu
CueTumk BpeMeHu nepexoga Yepes HUKHIOK curr_point_count_min Uint (2) 108 | 208 | 308 | 408
YCTaBKy TecTa AaT4yuka
CueTumnk BpemMeHu nepexoaa Yyepes BEPXHIO0 curr_point_count_max uint (2) 10A | 20A | 30A | 40A
YCTaBKy TecTa AaTyuka
Peseps, Bceraa paBeH Hymo pre_status Uint (2) 10c | 20c | 30c | 40C
dnaru cocTosHUs kaHana usmepenus (Tabnuua 12) | status_ch Uint (2) 10E | 20E | 30E [ 40E
CyeTumnk BpemeHun anroputma geTekTpoBaHus Jump_DataGeneral. Uint (2) 110 | 210 | 310 | 410
«cKkayka» obLuen Bnbpaumm time_count
CocTosiHMe anroputMa AeTeKTUPOBaHUS «CKadka» Jump_DataGeneral. Uint (2) 112 | 212 | 312 | 412
obwwer Bubpaumu status
0 - cTapToBas naysa
1 - OXnpaHve n3MeHeHne napameTpa
2 - OxuaaHve ctabunusauum napameTpa
3 - OBHapy»eH «CKa4OoK»
HoBoe 3Ha4eHune obLuen Bubpauum Jump_DataGeneral. Float (4) 114 | 214 | 314 | 4214
values_new
Crapoe 3HauyeHue obuiel BuGpaumm Jump_DataGeneral. Float (4) 108 | 208 | 308 | 408
values_old
HavanbHoe 3HauveHue obLier Bubpaumm Jump_DataGeneral. Float (4) 10C | 20c | 30c | 40cC
values_start
YpoBeHb «cKadka» obLiein Bubpauum Jump_DataGeneral. Float (4) 120 | 220 | 320 | 420
values_jamp
CueTumrK BpEMEHM anropuTMa AeTeKTMpoBaHus Jump_DatalF. Uint (2) 124 | 224 | 324 | 424
«ckayka» 1-1 o6op. BMGpauum time_count
CocTosiHWe anroputMa AeTeKTMPoBaHUS Jump_DatalF. uint (2) 126 | 226 | 326 | 426
«Ckayvka» 1-n obop. Bubpauum status
Hosoe 3HaueHue 1-i o6op. BubpaLmm Jump_DatalF. Float (4) | 128 | 228 | 328 | 428
values_new
Crapoe 3HaueHve 1-i 06op. BubpaLum Jump_DatalF. Float(4) | 12C | 22C | 32C | 42C
values_old
HavanbHoe 3HauyeHue 1-i1 o6op. BUGpaumm Jump_DatalF. Float (4) | 130 | 230 | 330 | 430
values_start
YpoBeHb «ckayka» 1-i obop. Bubpauum Jump_DatalF. Float (4) 134 | 234 | 334 | 434
values_jamp
CueTumK BpeMeHU anroputMa AeTeKTMpoBaHUs Jump_Phase_1F. uint (2) 138 | 238 | 338 | 438
«cKayka» dasbl 1-i obop. Bubpauum time_count
CocTosiH1e anropuTMa AeTEKTUPOBaHMUS Jump_Phase_1F. Uint (2) 13A | 23A | 33A | 43A
«cKkayka» dasbl 1-1 o6op. BUbpaumu status
Hosoe 3HaueHue dasbl 1-i 060p. BUGpaLm Jump_Phase_L1F. Float(4) | 13C | 23C | 33C | 43C
values_new
Crapoe 3HaveHue casbl 1-11 06op. BUGpaLun Jump_Phase_1F. Float (4) 140 | 240 | 340 | 440
values_old
HavanbHoe 3HayeHue casbl 1-i1 060p. BUGpaLmm Jump_Phase_1F. Float (4) 144 | 244 | 344 | 444
values_start
YpoBeHb «ckayka» asbl 1-i 06op. BUGpaLmm Jump_Phase_1F. Float (4) 148 | 248 | 348 | 448
values_jamp
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Ta6nuua 30. Cnncok napameTpoB KaHanoB namepeHus mogyns MK30

Agpec napameTtpa no

HasBaHue O603Ha4eHune T"u" kaHanam (Hex
(6anT)
1 2 3 4

KoadbdnumeHTbl nepecyeTta 13 pasmepHoct ALIM B | Vrms_fixed_coff_A Float(4) | 600 | 700 | 800 | 900
mm/c o6uwero, HY n BY CK3 Brnbpockopoctu Vrms_fixed_coff B Float (4) 604 | 704 | 804 | 904
KoadhdmumeHTbl nepecyeTa n3 paamepHoctn ALIM 8 | Vrms_var_coff A Float (4) 608 | 708 [ 808 | 908
mm/c 06opoT. coctaen. CK3 Bubpockopoctu Vrms_var_coff_B Float (4) 60C | 70C | 80C | 90C
ny6uHa Gydepa ycpeaHeHUs! B BbIYMCTIEHUSX vrms_10_1000_aver_size Uint (2) 610 | 710 | 810 | 910
obuiero CK3 Brmbpockopoctu
mybuHa 6ydepa ycpeaHeHus B BblumcneHusax HY vrms_10_F2_aver_size uint (2) 612 | 712 | 812 | 912
CKS3 Bnbpockopoctu
ny6uHa Gydepa ycpeaHeHus B BblumcrneHunsax BY vrms_2F_1000_aver_size Uint (2) 614 | 714 | 814 | 914
CK3 Bubpockopoctu
FnybuHa 6ydepa ycpegHeHUsi B BblUMCneHnsx 1-i vrms_mag_1F_aver_size uint (2) 616 | 716 | 816 | 916
obopoTtHon CK3 BMbpockopocTn
Iny6uHa 6ydepa ycpeaHeHus B BbluMcnieHusx gasbl | vrms_phase_1F_aver_size uint (2) 618 | 718 | 818 | 918
1-n 060pOTHOM BUBPOCKOPOCTH
mybuHa 6ydepa ycpegHeHUsi B BbIYUCNEHUSAX 2-11 vrms_mag_2F_aver_size uint (2) 61A | 71A | 81A | 91A
obopoTHon CK3 BMGpocKopocTu
ny6uHa 6ydepa ycpeaHeHus B BbluncrieHusx dassl | vims_phase_2F_aver_size uint (2) 61C | 71C | 81C | 91C
2-1 060pOTHOM BUOPOCKOPOCTHU
FnybuHa 6ydepa ycpeaHeHUs1 B BbIYUCIIEHMAX TOKA sense_curr_aver_size uint (2) 61E | 71E | 81E | 91E
JaTyvka
ny6uHa 6ydepa ycpenHeHUs B BbIYMCIIEHMAX vrms_peak_peak_aver_size Uint (2) 620 | 720 | 820 | 920
amMnnuTyabl pasmaxa «nuk-nuk» BUBPOCKOPOCTH
Peseps reserv_1 ©@ Uint (2) 622 | 722 | 822 | 922
MWUHMManbHO [ONYCTUMBIN YPOBEHbL KBaapaTa fft_fixed_mag_error Ulong (4) | 624 | 724 | 824 | 924
amnnuTyabl CNeKTpanbHON COCTaBNAOLLEN B
pasmepHoctm ALIM
MepBas yctaBka obwero CK3 BuGpockopocT vrms_10_1000_point_1 Float (4) 628 | 728 | 828 | 928
Bropas ycTtaska o6uiero CK3 BuBpockopocTu vrms_10_1000_point_2 Float (4) | 62C | 72C | 82C | 92C
TpeTbs ycTaBka obuiero CK3 BuBpockopocTy vrms_10_1000_point_3 Float(4) | 630 | 730 | 830 | 930
ctepesnc no yctaekam obuwero CK3 vrms_10_1000_point_hist Float (4) 634 | 734 | 834 | 934
BNOPOCKOPOCTH
Yctaska HY CK3 Bubpockopoctu vrms_10_F2_point Float (4) 638 | 738 | 838 | 938
mctepesnc no yctaske HY CK3 B1GpockopocTy vrms_10_F2_point_hist Float (4) | 63C | 73C [ 83C | 93C
MuH1ManbLHO 4oNYCTUMbIN TOK AaTymKa curr_point_min Float (4) 640 740 | 840 940
MakcumarnbHO ONYCTUMbIV TOK AaTymka curr_point_max Float (4) 644 | 744 | 844 | 944
'McTepesnc No yctaBkam Toka AaTyvka curr_point_hist Float (4) 648 | 748 | 848 | 948
MuHUManbHbIA ypoBeHb CK3 06opoTHOI vrms_min_phase_detect Float (4) | 64C | 74C | 84C | 94C
COCTaBrisitoLLEeN BUGPOCKOPOCTU AJ1s1 BbIYMUCNEHUS
dasbl 060POTHOM cocTaBnsOLLEN
MuHuManbHbIN ypoBeHb obuwero CK3 vrms_min_peak_peak Float (4) 650 | 750 [ 850 | 950
BMOBPOCKOPOCTM A1 BblYMCNEHNA koaduumeHTa
opMbI curHana
Bpems peakuumn Ha nepexof 3HaveHust obwero CK3 | vrms_10_1000_point_time Uint (2) 654 | 754 | 854 | 954
BMOGpOCkopocTM Yepes ycTasku no 0.5 cek
Bpemsi peakuun Ha nepexopg 3HaveHna HY CK3 vrms_10_F2_point_time Uint (2) 656 | 756 | 856 | 956
BMGPOCKOPOCTM Yepes ycTaBky no 0.5 cek
Bpems peakuumn Ha nepexo/ 3HaveHusl Toka Jatumka | curr_point_time uint (2) 658 | 758 | 858 | 958
Yyepes yctasku no 0.5 cek
MocTosiHHas koppeKkums dasbl 060POTHBLIX COCTaBN. var_phase_correct Int (2) 65A | 75A | 85A | 95A
KoadhpmumeHTbl BblYMCIEHNS Toka (HanpsiXKeHus1) curr_coff A Float (4) 65C | 75C | 85C | 95C
JaTyvKka curr_coff_B Float (4) 660 | 760 | 860 | 960
KoadhpumLmeHTbl BblYMCNEHUS pa3maxa «MuK-Muk» peak_peak_coff_A Float (4) 664 | 764 | 864 | 964

peak_peak_coff B Float (4) 668 | 768 | 868 | 968
KoadhdhmumeHT koppekumn dasa corr_phase_coff Float (4) 66C | 76C | 86C | 96C
ConpoTvBreHne peanctopa, npeobpasyowiero Tok B | data_resist @ Float (4) 670 | 770 [ 870 | 970
HanpshkeHue
MVHVM. YPOBEHb AManasoHa Toka JaTuuka data_curr_min @ Float (4) 674 | 774 | 874 | 974
Makcum. ypoBeHb ananasoHa Toka gaTymka data_curr_max @ Float (4) 678 | 778 | 878 [ 978
MVHVM. YpOBEHb AManasoHa napaMmerpa data_param_min ® Float (4) | 67C | 77C [ 87C | 97C
MakcuM. ypoBeHb AvanasoHa napameTpa data_param_max ® Float (4) 680 | 780 | 880 | 980

52

M3meHeHnsa He BHOCATCS




MHCTpyKUmMA no HacTporike moayrnen

BLMA.421412.300 N1

00O HIMMN «Bnbpobuts»

Cnucok napameTpoB KaHanos namepeHus mogyns MK30 (npogomkeHue)

Agpec napameTpa no

HasBaHue O603Ha4YeHune T"u" kaHanam (Hex
(6anT)

1 2 3 4
Bpems nocne cpoca anroputma nepes, Hayanom Jump_Vrms_10_1000. uint (2) 684 | 784 | 884 | 984
OEeTeKTUpoBaHUs «ckadka» obiero CK3 time_start
BMBpockopocTh no 0.5 cek
Bpemsi oxugaHua ctabunusauum sHauyeHns obLiero Jump_Vrms_10_1000. Uint (2) 686 | 786 | 886 | 986
CK3 BUBPOCKOPOCTM M5! BLIYUCIIEHUS YPOBHS time_stabil
«Ckayka» no 0.5cek
YpoBeHb n3aMeHeHust 3HadeHmnst obero CK3 Jump_Vrms_10_1000. Float (4) | 688 | 788 | 888 | 98A
BUBpockopocTy 3a 0.5cek variation_dt
MUHMManbHBIN YPOBEHb «CKaykax» 3HadveHus obuiero | Jump_Vrms_10_1000. Float (4) | 68C | 78C | 88C | 98C
CK3 B1bpockopocTy Ans BKITKYEHUS CcUrHanm3aumm variation_max
Bpemsi nocne cbpoca anroputMa nepeg Hadasnom Jump_Vrms_1F. Uint (2) 690 | 790 | 890 | 990
OeTeKTUPOBaHUs «ckayvka» 1-n obopoTHon CK3 time_start
BnGpockopoctn no 0.5 cek
Bpemsa oxuaaHusa ctabunusauum aHadeHuns 1-i Jump_Vrms_1F. vint (2) 692 | 792 | 892 | 992
060poTHON CK3 BMBPOCKOPOCTY NS BbIYUCTIEHUS time_stabil
YPOBHS «ckayka» no 0.5cek
YpoBeHb N3MEHEHUS 3HaYeHUs1 1-i obopoTHo CK3 Jump_Vrms_1F. Float (4) 694 [ 794 | 894 | 994
Bnbpockopoctn 3a 0.5cek variation_dt
MUHUMAaNbHBIN YPOBEHb «CKa4Ka» 3HauyeHus 1-i Jump_Vrms_1F. Float (4) 698 | 798 | 898 | 998
o6opoTHor CK3 BMOPOCKOPOCTM A1 BKITHOYEHUS variation_max
curHanmsaumm
Bpems nocne cbpoca anroputMma nepes, Hayanom Jump_Phase_1F. uint (2) 69C | 79C | 89C | 99C
AeTeKTMPOBaHNA «ckadka» dasbl 1-1 0bopoTHOW time_start
BnGpockopocTu no 0.5 cek
Bpemsi oxuaaHusi ctabunusaumum 3HadeHunst gasbl Jump_Phase_1F. uint (2) 69E | 79E | 89E | 99E
1-n 060pOTHOM BMBPOCKOPOCTY NS BbIMUCTIEHUS time_stabil
YPOBHS «ckayka» no 0.5cek
YpoBeHb U3MeHeHUs1 3HaueHust hasbl 1-n obopotHon | Jump_Phase_1F. Float (4) 6A0 | 7A0 | 8A0 | 9A0
Bnbpockopoctn 3a 0.5cek variation_dt
MUHMManbHBLIN YPOBEHb «CKadka» 3HadeHus dasbl | Jump_Phase_1F. Float (4) | 6A4 | 7A4 | 8A4 | 9A4
1-n 0BopoTHOM BMBPOCKOPOCTV ANA  BKMOYeHWs | variation_max
curHanmsaumm

MpumeyaHus:
1. WHdopmaLmnoHHble AaHHble, B paboTe MOAYMs He y4acTBYIOT.
2. Pe3sepBHblil perucTp, JOMMKEH PaBHATLCS HYIHO.
Tabnuua 31. Cnucok perncTpoB pesynbTaToB uamepeHun mogyns MK30
Appec napameTpa no
HasBaHue O6o3Ha4eHue T"v" kaHanam (Hex
(6anT)

1 2 3 4
Tok gatumka, MA sense_curr Float (4) 000 | 004 | 008 | 00C
O6uiee CK3 B1Gpockopoctu, Mm/c vrms_10_1000 Float (4) 010 | 014 | 018 | 01C
HY CK3 BubpockopocTtu, Mm/c vrms_10_F2 Float (4) 020 | 024 | 028 | 02C
BY CK3 Bubpockopoctu, mm/c vrms_2F_1000 Float (4) 030 [ 034 | 038 | 03C
1-9 o6opoTHas CK3 BMGpockopocTu, Mm/c vims_mag_1F Float (4) 040 | 044 | 048 | 04C
dasa 1-11 060poTHOM BUBPOCKOPOCTH, TP vrms_phase_1F Float (4) 050 | 054 | 058 | 05C
2-5 obopoTHas CK3 Bnbpockopoctu, MMm/c vims_mag_2F Float (4) 060 | 064 | 068 | 06C
dasza 2-i 060poTHOM BUBPOCKOPOCTU, MM/C vrms_phase_2F Float (4) 070 | 074 | 078 | 07C
Amnnutyaa 1- o6opoTHow BruBponepemellerns, mm | balan_mag_1F Float (4) 080 | 084 [ 088 | 08C
®a3a 1-1 060pOTHON BUBPONEPEMELLLEHMS, TP balan_phase_1F Float (4) | 090 | 094 [ 098 | 09C
Pa3max «nuK-n1k» BUGPOCKOPOCTU, MM/C vrms_peak_peak Float (4) | OAO [ 0A4 [ OA8 | OAC
KoadhdpmumeHT dhopmbl curHana BMGpPOCKoOpoCcTH vrms_peak_factor Float (4) 0BO [ 0B4 [ 0oB8 | OBC
YacToTta BpauweHusi, 06/MuH frequency Float (4) | 0CO
dnarn cocTossHMS NOrMYECKMX BbIXOAOB logic_out_satus Ulong (4) | 0C4
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Tabnuua 32. CnMcoK peErMcTpoB COCTOSIHUSI KaHanoB namepenus mogynst MK30

Anpec napameTpa no

HasBaHue O6o3Ha4yeHue T"u" kaHanam (Hex
(6anT)
1 2 3 4
CuyeTumnK BpemeHm nepexoaa Yepes ycrasky 1 vrms_10_1000_count_time_1 Uint (2) 100 | 200 | 300 | 400
obuero CK3
CueTunK BpeMeHU nepexoaa Yepes yCcTaBky 2 vrms_10_1000_count_time_2 uint (2) 102 | 202 | 302 | 402
obuiero CK3
CueTunk BpeMeHu nepexosa Yepes ycTaBky 3 vrms_10_1000_count_time_3 Uint (2) 104 | 204 | 304 | 404
obuiero CK3
CueTumk BpeMeHu nepexona Yepes ycrasky HY CK3 | vrms_10_F2_count_time Uint (2) 106 | 206 | 306 | 406
CueTunk BpeMeHM nepexoaa Yepes HUKHIOH curr_point_count_min Uint (2) 108 | 208 | 308 | 408
YCTaBKy TecTa Jatyumka
CueTuunk BpemeHu nepexoaa Yepes BEPXHIO0 curr_point_count_max uint (2) 10A | 20A | 30A | 40A
YCTaBKy TecTa gatyumka
Peseps, Bcerga paBeH Hymwo pre_status Uint (2) 10Cc | 20c | 30c | 4ocC
dnaru cocTosHUsa KaHana usmepeHnus (Tabnuua 14) | status_ch Uint (2) 10E | 20E | 30E [ 40E
CyeTumnK BpemMeHmn anroputma geTekTpoBaHus Jump_Vrms_10_1000. Uint (2) 110 | 210 | 310 | 410
«ckadka» obuiero CK3 BubpockopocTtu time_count
CocTosiHne anropntMa AeTEKTUPOBaHNS «CKaydka» Jump_Vrms_10_1000. Uint (2) 112 | 212 | 312 | 412
obwero CK3 BnbpockopocTu status
0 - ctapToBas naysa
1 - OxuaaHue UsmeHeHue napameTpa
2 - OxunaaHve cTabunusaumm napameTpa
3 - OBHapy»eH «CKa4OoK»
HoBoe 3HaueHue obuiero CK3 Bubpockopoctu Jump_Vrms_10_1000. Float (4) 114 | 214 | 314 | 414
values_new
Crapoe 3HayeHue obLero CK3 BuGpockopoctu Julmp_VrlrSS_lO_looo. Float (4) 108 | 208 | 308 | 408
values_o
HayanbHoe 3HauyeHue obuero CK3 Bubpockopoctn | Jump_Vrms_10_1000. Float (4) | 10C | 20C | 30C | 40C
values_start
YpoBeHb «ckayka» obLero CK3 Bnbpockopoctu Jump_Vrms_10_1000. Float (4) 120 | 220 | 320 | 420
values_jamp
CueTumnk BpemeHun anroputma geTekTupoBaHus Jump_Vrms_1F. Uint (2) 124 | 224 | 324 | 424
«ckayka» 1-in obop. CK3 BubpockopocTu time_count
CocTosiHMe anropuTMa AeTEKTUPOBaHMUS Jump_Vrms_1F. Uint (2) 126 | 226 | 326 | 426
«cKkayka» 1-11 obop. CK3 BnbpockopocTtu status
Hosoe 3HaueHue 1-i 06op. CK3 BUBpocKkopocTm Jump_Vrms_1F. Float(4) | 128 | 228 | 328 | 428
values_new
Crapoe 3HaueHve 1-i 06op. CK3 BubpockopocTu Jump_Vrms_1F. Float(4) | 12C | 22C | 32C | 42C
values_old
HauanbHoe 3HayeHue 1-i o6op. CK3 Jump_Vrms_1F. Float(4) | 130 | 230 | 330 | 430
BMGPOCKOPOCTH values_start
YpoBeHb «ckaudka» 1-i1 06op. CK3 BuGpockopocTy Jump_Vrms_1F. Float(4) | 134 | 234 | 334 | 434
values_jamp
CyYeTuVK BpeMeHU anropuTma OeTeKkTMpoBaHus Jump_Phase_1F. uint (2) 138 | 238 | 338 | 438
«ckayka» dasbl 1-1 o6op. BMOPOCKOPOCTU time_count
CocTosiHMe anropuTMa AeTEKTUPOBaHMUS Jump_Phase_1F. Uint (2) 13A | 23A | 33A | 43A
«ckayka» dasbl 1-1 06op. BMOPOCKOPOCTH status
Hosoe 3HaueHue dasbl 1-i1 060p. BUBPOCKOPOCTM Jump_Phase_1F. Float(4) | 13C | 23C | 33C | 43C
values_new
Crapoe 3HayeHue dasbl 1-i1 060p. BUGPOCKOPOCTU Jump_Phase_1F. Float (4) 140 | 240 | 340 | 440
values_old
HauvanbHoe 3HaveHune dasbl 1-i 06op. Jump_Phase_1F. Float (4) 144 | 244 | 344 | 444
BMOpPOCKOPOCTU values_start
YpoBeHb «ckauka» asbl 1-i o6op. Bubpockopoct | Jump_Phase_1F. Float (4) | 148 | 248 | 348 | 448
values_jamp
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Tabnuvua 33. Cnvcok perncTpoB 060pOTHBLIX COCTABMSAKLMNX M OCHOBHBLIX MapaMeTpoB moaynen MK20, MK21, MK30

HasBaHune (GT:;T) Appec napameTpa no kaHanam (Hex)
Pa3max/CK3 % -1 060pOTHON cocTaBnsitoLen Float (4) 1000 1100 1200 1300
Pa3max/CK3 1 -1 060poTHOM CcoCTaBnstoLLEN Float (4) 1004 1104 1204 1304
Pa3max/CK3 2 -1 060poTHOM cocTaBnsitoLlen Float (4) 1008 1108 1208 1308
Pa3max/CK3 3 - 060poTHOM cocTaBnsitoLlen Float (4) 100C 110C 120C 130C
Pa3max/CK3 4 - 060poTHOM cocTaBnsitoLlen Float (4) 1010 1110 1210 1310
Pa3max/CK3 5 - 060poTHOM cocTaBnsitoLLEN Float (4) 1014 1114 1214 1314
Pa3max/CK3 6 - 0060poTHOM cocTaBnstoLLEN Float (4) 1018 1118 1218 1318
Pa3max/CK3 7 - 060opoTHOM cocTaBnsitoLlen Float (4) 101C 111C 121C 131C
Pa3max/CK3 8 -1 060poTHOM cocTaBnsitoLlen Float (4) 1020 1120 1220 1320
Pa3max/CK3 9 -1 06opoTHOM cocTaBnsitoLlen Float (4) 1024 1124 1224 1324
Pa3max/CK3 10 -1 060pOTHOM COCTaBMAKLLEN Float (4) 1028 1128 1228 1328
dasa %2 -1 060pOTHOM CoCTaBNALLEN Float (4) 102C 112C 122C 132C
dasa 1 -1 060pOTHONM COCTaBNSLIEN Float (4) 1030 1130 1230 1330
dasa 2 - 060pPOTHON COCTaBNSKLIEN Float (4) 1034 1134 1234 1334
da3sa 3 -1 060poTHON cocTaBnsoLen Float (4) 1038 1138 1238 1338
®a3sa 4 - 060poTHON cocTaBnsoLeN Float (4) 103C 113C 123C 133C
dasa 5 -1 060pOTHONM COCTaBNSOLIEN Float (4) 1040 1140 1240 1340
PesepB, Bceraa paBeH Hymno Float (4) 1044 1144 1244 1344
Float (4) 1048 1148 1248 1348
Float (4) 104C 114C 124C 134C
Float (4) 1050 1150 1250 1350
Float (4) 1054 1154 1254 1354
Tok gatymka, MA Float (4) 1058 1158 1258 1358
Pe3seps, Bcerga paBeH Hymno Uint (2) 105C 115C 125C 135C
dnarn cocTosiHMA KaHana n3mepeHus uint (2) 105E 115E 125E 135E
MK20 - Tabnuua 12, MK21 - Tabnuua 13, MK30 - Tabnuua 14
Bubponepemelyenne 5-500Mu,mkm (MK20; 1,3,4 kaHan MK21) Float (4) 1060 1160 1260 1360
O6uwee CK3 Bnbpockopoctn, mm/c (MK30; 2 kaHan MK21)
HY Bubponepemerienne, mkm (MK20; 1,3,4 kaHan MK21) Float (4) 1064 1164 1264 1364
HY CK3 Bunbpockopoctu, mm/c (MK30; 2 kaHan MK21)
BY Bnbponepemetlenne, mkm (MK20; 1,3,4 kaHan MK21) Float (4) 1068 1168 1268 1368
BY CK3 BubpockopocTu, mm/c (MK30; 2 kaHan MK21)
3asop, mkm (MK20, MK21 - peseps) Float (4) 106C 116C 126C 136C
Amnnutyga 1- o6opoTHol BubGponepemelleHusi, mm (MK30)
Peseps, Bcerga paBeH Hynto (MK20, MK21) Float (4) 1070 1170 1270 1370
dasa 1-11 obopoTHOI BUbponepemeleHus, rp (MK30)
Peseps, Bcerga paseH Hyno (MK20, MK21 — 3asop, kaHan 1) Float (4) 1074 1174 1274 1374
Pa3max «nuk-nuk» Bubpockopocty, mm/c (MK30)
Peseps, Bcerga paBeH Hynto (MK20, MK21) Float (4) 1078 1178 1278 1378
KoadhdpmumeHT dhopmbl curHana subpockopoctn (MK30)

Tabnuua 34. Cnucok napameTpoB NorMdeckon curHanusauum mogynen MK20, MK21, MK30

HasBaHue O6o3Ha4eHune (6aT) Apnpec napametpa (Hex)
1-a nornyeckas maTpuua 6ydepos «NN» buff_or_dest_matrix_1 @ vint (2) A00
(80 anemeHTOB) (160 Gawnr)
2-a nornyeckasi Mmatpuua 6ydepos «UJTN» buff_or_dest_matrix_2 Uint (2) B0OO
(80 anemeHTOB) (160 Gawr)
Jlornyeckasi MaTpuua BbixoaHbIX Bydepos «Ux» buff_and_source_matrix Uint (2) (o(0]0]
(132 Gavita)

MpumedaHue 1. but 15 — ycnosusa BknoyeHus ceetogmona ‘War'. but 14 — ycnosus BknioveHust ceetogmoga ‘Alarm’
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Tabnuua 35. Cnrcok napameTpoB YHUULMPOBaHHbIX BbixogoB moaynen MK20, MK21, MK30

Tun Aapec napameTtpa no kaHanam (Hex)
HasBaHune O6o3Ha4veHue (6aiT) 1 > 3 2 5 6

Pexum paboTbl: mode_work uint (2) D00 D20 D40 D60 D80 DAO
Bbutbl 7:0 — napameTp

Bbutbl 14:8 — HOMep KaHana uamepeHus

But 15 — paspelleHne paboThl Bbixoga

CwmelleHune Hynsa Bbixoaa B paspsigHocty LM | zero_offset @ Uint (2) | D02 D22 | D42 D62 | D82 | DA2
MakcumManbHbIN TOK BbIXoda Imax_out @ Float(4) | D04 | D24 | D44 | D64 | D84 | DA4
[nanasoH BbIXO4HOIo TOKa, HWXXHSAS rpaHuua Imin @ Float (4) | D08 D28 D48 D68 D88 DAS8
[nanasoH BbIXO4HOIO TOKa, BEPXHSSA rpaHuua Imax @ Float (4) | DOC D2C | D4C D6C | D8C | DAC
[nana3oH napameTpa, HWKHSS rpaHmua Dmin® Float (4) | D10 D30 D50 D70 D90 DBO
[nanasoH napameTpa, BEpXHsis rpaHmua Dmax? Float(4) | D14 | D34 | D54 | D74 | D94 | DB4
KoadbpumumeHT A pacyeta 3HadeHus LM coeff_out_a Float (4) | D18 D38 D58 D78 D98 DB8
KoacbduumeHT B pacyeTa 3Havenus LM coeff_out_b Float(4) | D1C | D3C | D5C | b7C | D9C [ DBC

MpumeyaHus:

1. MNepepaeTtcs B LLUMM aHanorosoro BeixoAa Aaxe, ecnu Bbixog BbikntoveH (but 15 mode_work paeeH 0).

2.  WHdopmauuoHHble AaHHble, B paboTe MOAYINsSi HE Y4acTBYHOT.

Tabnuua 36. Cnncok permcTpoB BbIGOPKM McxoaHoro curdana u ero cnektpa(ansa MK30/MK20 ¢ sepcuein MO 1.15) MK21

HasBaHue OGo3HayeHue (ga"ﬁ"_r) Aapec (Hex)
PerucTp ynpaeneHust (TONbKO 3anmch) SampleTask Uint (2) FF3F
ouTbl 1:0 — Homep kaHana nsmepenusi
6uT 2 — Bug 3anpoca (0 — curHan; 1 - cnekTp)
ouT 3 — nepmog 3anpoca curHana (0 — 1000mc(MK20),500mc(MK30);
1 — 50mc), npu 3anpoce CrnekTpa He MMeeT 3HaYeHns
6T 4 — BBINONHUTL 3aNPOC AAHHbIX
6uT 5 — OTMEHUTL TekyLlee 3aaaHue (MmeeT Gonee BbICOKUIA NpuopuTeT
YeM 3arnpoc AaHHbIX)
OuTbl 15:6 — pe3epB (AomKHbI paBHsATLCS 0)
Peructp ctaTyca (Tonbko YTeHue): SampleStatus Uint (2) 3F00
6uThbl 1:0 — Homep kaHana namepeHus
ouT 2 — Bug 3anpoca (0 — curHan; 1 - cnektp)
ouT 3 — nepmog 3anpoca curHana (0 — 1000mc(MK20),500mc(MK30);
1 — 50Mc), npu 3anpoce cnekTpa He UMeeT 3HaYeHust
6uT 4 — BbINOMHSIETCS 3a4aHUe, NO FOTOBHOCTY AaHHbIX cbpackiBaeTcs B 0
6uT 5 — oxnpaHue 3axesarta gaHHbIX
6uT 6 — OXXMAAHUE BbIYMCIIEHNS AaHHbIX
OuT 7 — 3a4aHne BbINOMHEHO, MOXHO CYMTbIBATb AaHHbIE (MPU HOBOM
3anpoce AaHHbIX aBTOMATUYECKN cOpacbiBaeTCs B HyIb)
ouT 8 — OTMeHa TekyLLlero 3agaHus
6uT 9 — HoBOE 3aaaHune OTKITOHEHO T.K. HE BbIMONTHEHO MpeablayLiee
(BbINONHEHME TEKYLLETO 3aaHNsi He NPepbLIBAETCS)
6uT 10 — cTaTyC BbIYMCNEHNS AaHHbLIX (CNYXeOHbIN BUT)
outbl 15:11 — pe3eps., Bcerga paeHbl 0
PesynbTaT 3anpoca AaHHbIX (TONbKO YTEHUE) SampleData float(4) 4000 — 5F00
McxoHblin curHan npeacraBnseTcs B MA:
Mogayns MK20 — 2048 BriGopok 3a 1 cek unm 50mc
Moaynb MK21 — He BbInonHseTCs
Mogyne MK30 — 2048 Bbi6opok 3a 0.5cek unu 50mc
CnekTp curHana:
Moaynb MK20 — 512 cocTtasn. cnekTtpa, paspew. 1, paaMmax B MKM
Mogyne MK21, MK30 — 1024 cocTaBn. cnektpa, paspew. 1My, CK3 B mm/c

MpumevaHus:

1. 3anucb B peructp ynpaeneHWsi MpPOW3BOAMTCS MO NpaBunaM Ynpasnsiowen KoMaHabl

aBTOMaTM4yeckn copacbiBaeTcs).

(6wt 7 SampleStatus

2. Hynesyio v NepByo rapMOHVKY 3anpaluMBaeMoro crnekTpa pekoMeHayeTcst OGHYNUTb nepeq NOCTPOEHUEM rpaduka U He

y4nTbiBaTb B aHanuse.

3. Tpm 3anpoce cnekTpa NocTosiHHas cocTaBnsioLlas pa3mellaetcs no agpecy 0x4000 n aanee. He ucnonbsyemasi obnactb
6ydepa 3axBaTa AaHHbIX OGHYNAETCH U MOXET HE CUATLIBATLCS YNPABMSIOLLEN CUCTEMO.

4. [aHHble B Oyhepe 3axBaTa AaHHbIX COXPaHAIOTCS 40 CredytoLlero 3anpoca.
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Tabnuvua 37. CnMcoK CMCTEMHbIX NAapaMeTpoB U MHTepdeicoB cBsian moaynen MK20, MK21, MK30

HasBaHue

O603Ha4YeHune

Tun
(6anT)

Anpec

napameTpa (Hex)

Homep moayns ot 0 go 9999

board_number

Uint (2)

EQO0

"og Bbinycka moaynsi 0 go 99

board_year

Uint (2)

EO02

Peseps

reserv.1 ®

Uint (2)

EO4

3agepxkka BKIOYEHMS NMOrMYeCKoi curHanuaaumm nocne cbpoca
(BKNOYEHMS) MOAaYNs

start_ready_wait

uint (2)

EO06

MuHManbHO JonycTMMas YacToTa BpalleHus arperara, 006/MVH

freq_min

Float (4)

EO08

MakcumarnbHo JonycTMMmasg YacToTa BpalleHus arperaTta, 06/MUH

freq_max

Float (4)

EOC

[onycTumoe OTKIOHEHMEe YacToTa BpalleH sl B pexume
cTabunusauumn, o6/MuH

freq_delta

Float (4)

E10

Peseps

reserv. 2 ®

Uint (2)

El4

Bpemsa onpenenexHus ctabunusauum/aectabunmaanmm 4actoTsl
BpalleHuns no 0.5cek

freq_delta_time

uint (2)

E16

basoBas 4acToTa Npu OTCYTCTBUN UMNYABCOB CUHXPOH., 06/MVH

freq_basic_no_sync

Uint (2)

E18

Peseps

reserv.3 @

Uint (2)

E1A

Paspewwntb paboty RS485 uHtepdelica:
0 — paboTta nHTepdelica 3anpelleHa
He HyIb — UHTepenc BKAYEH

rs485_enable ®

uint (2)

El1C

PaspelueHne nameHeHms napameTpoB no RS485 nHtepdeincy:
0 — M3MEHEHMS pa3peLUeHbl;
He HyNb — U3MEHEHNS 3anpeLLeHbl

rs485_change

uint (2)

E1E

CkopocTb 06meHa no RS485 nHtepdeicy:
0 — 4800 6uTt/c
1 -9600 6ut/c
2 —19200 6ut/c
3 — 38400 6ut/c
4 — 57600 6ut/c
5 — 115200 6uTt/c

rs485_speed @

uint (2)

E20

Apgpec moaynst Ha RS485 untepdpenice (ot 1 go 247)

rs485_adres @

Uint (2)

E22

PaspelueHune pabotel CAN nHTepdpeiica:
0 — paboTa nHTepdpelica 3anpeLleHa
He Hynb — UHTEpdenc BKNYEH

can_enable @

uint (2)

E24

CkopocTb 06MeHa no uHtepdericy CAN:

0x00 — 1000kbuT/C

0x01 — 500k0buTt/c

0x02 — 250kbuTt/c

0x03 — 200kbuTt/c

0x04 — 125kbuTt/c

0x05 — 100k6uTt/c

0x06 — 40kbuTt/c

can_speed @

uint (2)

E26

Agpec mogyns Ha CAN mHTepdence (ot 0 go 65535)

can_adres @

Uint (2)

E28

Mepuog otnpaeku aaHHbIX o CAN uHTepdericy (outol 8:0), no 0.5¢;
Mepenava coobLueHnst npucyTcTeus (but 12)

Mepepmava coobuwenus: Yactota, nor. CurHanusauus, dnarm
cuctemsl (6ut 13)

can_out_data_sys

uint (2)

E2A

dnarn paspelueHns Nnepuoanyeckon nepefaym A4aHHbIX No KaHanam
namepeHusa ansa moayns MK20:
But 0 — Tok gaTt4yumka, 3a3op
But 1 — Bubponepem., prarn CocTosaHMS KaHana naMepeHus
But 2 — HY, BY BnGponepemeLLeHne
But 3 — AMnnutyaa u casa 1-i1 060poTHOM BMOpOonepeMeLLEHMS
BuT 4 — AMnnutyaa u casa 2-11 060poTHOM BMOpOoNepeMeLLEHNS
But 5 — AMnnutyaa % -1 06opoTHOM BUGponepemeLLeHus

drary paspelueHns Nepuoanyeckon nepegaydm AaHHbIX MO KaHanam
namepeHusa ansa moayns MK30:

But 0 — Tok gatymka

But 1 — Obwee CK3, dnarv coctosiHuA kaHana n3mepeHus

But 2 — HY, BY CK3

But 3 — CK3 1 dasa 1-# obopoTHOW BUOPOCKOPOCTH

But 4 — CK3 1 dasa 2-# obopoTHOW BUOPOCKOPOCTH

But 5 — AMnnuTtyaa v ¢pasa 1-i 060poTHOM BUGponepemeLLeHnst

Byt 6 — Pasmax«nuk-nuk» n koadd.Popmbl curHana Bubpockop.

can_out_channel_1

Uint (2)

E2C

can_out_channel_2

Uint (2)

E2E

can_out_channel_3

Uint (2)

E30

can_out_channel_4

uint (2)

E32

MpumevaHus:
1. PesepBHbIV perucTp, OOMKEH PaBHATLCS HYIHO.
2. BctynatoT B cuny Tonbko nocne cbpoca mogynsi.
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Tabnuua 38. Cnncok pernctpoB obLero coctosiHnst mogynen MK20, MK21, MK30

mn
HasBaHue O6o03HavyeHue - napameTpa
(6anT)

(Hex)
Bepcus nporpammMHoro obecneyvyeHnst Mogynsi version Uint (2) 500
dnarun coctosiHusa moaynsa (Tabnuua 15) sys_status Uint (2) 502
Paspeuiexve cnekrpa, Ny fixed_spectr_resolution Float (4) 504

Tabnuua 39. Cnucok pernctpos koppekumn APYX mogyna MK21
Anpec
Tun
HasBaHue O6o3Ha4veHue - napameTpa
(6anr)

(Hex)
Yucno 3anucen B Tabnuue koppekumm (Makcumym 30) CalibrPoint Uint (2) 1800
MocTosaHHOe BpauleHune dasbl, no 0.1rp (ot 0 Ao 3600) PhaseConstCorrect Uint (2) 1802
[OCTOSIHHbLIA MHOXWUTENDb KOPPEKLMN amMNnTyabl MagConstCorrect Float (4) 1804

3anucu Tabnuubl KOppeKUuMK (agpeca ykasaHbl Ansi NepBOV 3anncu)

YacTtoTa kanubposku, Ny SpLine uint (2) 1808
Pa3HocTb hasbl 0OCHOBHbIX rapMoHuK, no 0.1rp (o1 0 go 3600) Phase Uint (2) 180A
OTHOLWEHNE aMNIMTYAbl OCHOBHbIX rAPMOHUK Mag Float (4) 180C

Tabnuua 40. CnMcoK perMcTpoB TEKYLUMX pe3ynbTaToB uaMepeHuin mogyns MK21 B pasamepHoctu AL

HasBaHue (g:ﬁnT) Apnpec napameTtpa no kaHanam (Hex)
MocTosiHHas cocTaBnsaowasn curHana (kaHan 1, 2) long (4) 1900 1904 1908 190C
O6wumin ypoeeHb BUbpauun (kaHanbl 1,3,4 — pasmax; kaHan 2 - CK3) long (4) 1910 1914 1918 191C
HY Bnbpauus (kaHanbl 1,3,4 — pa3max; kaHan 2 - CK3) long (4) 1920 1924 1928 192C
BY BnbGpaums (kaHanbl 1,3,4 — pa3max; kaHan 2 - CK3) long (4) 1930 1934 1938 193C
1-a o6opoTHas Bnbpauun (kaHanbl 1,3,4 — pasmax; kaHan 2 - CK3) long (4) 1940 1944 1948 194C
OTHOLLEHME OCHOBHbIX FAPMOHMK KaHanoB 1, 3 4o koppekunn Float (4) RationMag 1950
PasHoCTb (pa3bl OCHOBHbLIX rAPMOHMK KaHanoB 1, 3 o Koppekumm Float (4) DifferPhase 1954
OTHOLEHME OCHOBHbIX FAPMOHUK KaHanoB 1, 3 nocne Koppekuumn Float (4) RationMagCorr 1958
Pa3HocTb hasbl OCHOBHbLIX FAPMOHMK KaHanoB 1, 3 nocne Koppekumm Float (4) | DifferPhaseCorr 195C
dnar ygoBneTBopeHust TpeboBaHU K 4acTOTE CUHXPOHU3aUMK uint (2) FregDeviationOk 1960
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Ynpaensarowue peaucmpsbi

[na BbinonHeHus ynpasBnsowmx komaHa B moaynax MK20, MK21, MK30 npegycMOTpeHO HECKONbKO 3ape3epBMpOBaHHbIX
pernctpoB. YTeHne 3 perucTpoB ynpasreHus Bo3BpaliaeT pesynbTaT Hynb. KomaHga ynpaBneHusi BbINOMHSIETCA TOMbKO, ecnu
3anucb B PerucTpbl yNpasneHns npon3BoamnTcs nobanTHo, a He MOTOKOM.

Tabnuua 41. Cnucok perncTpoB ynpaenenuns mogynen MK20, MK21, MK30

Apnpec peructpa 3anucbiBaemoe .
(Hex) 3Ha4eHue (Hex) Rencraune
OxFF10 0x33 3abnokupoBaTb paboTy NOrMYecKon curHanmsaumm
0xCC Pa3peluntb paboTy Norn4eckon curHannsaumm
0x47 BbinonHntb nepecyeT KoadpdunumeHToB cornacoanmsa APYX (tonbko ana MK21)
OxFF44 0x55 C6poc mogyns
OxFF68 C6poc «Ckayka» napamMeTpoB Mo kaHany n3MepeHus:
0x00 KaHan 1
0x01 KaHan 2
0x02 KaHan 3
0x03 KaHan 4
OxFFDO 3anvcb napameTpoB KaHana 3MepeHus B 9HEProHE3aBNCMMYHO MaMATh:
0x00 Kanan 1
0x01 KaHan 2
0x02 KaHan 3
0x03 KaHan 4
3anucb napameTpoB B EEPROM B0O3MOXHa TOMbKO, €CNu:
1. 3abnokupoBaHa paboTa NOrMyYecKkMx BbIXOAOB;
2. PaspeleHa 3anncs B EEPROM.
Mpn coxpaHeHun napameTpoB B EEPROM un3amepeHus curHana ot 4aTyuMKOB Mo BCEM
KaHanam moaynsa npuocTaHaenuatTca (200mc). [lo 3aBeplueHuo  3anucu
napaMmeTpoB M3MepeHUs1 aBTOMAaTUYECKN BOCCTaHaBNUBAOTCS.
OxFFEO 0x21 CoxpaHeHue Tekylien HacTpOMKM MOOYNs B SHEProHe3aBMCMMOW namsaTh. 3anucb
napametpos B EEPROM B0O3MOXHa TOMNbKO, ecriu:
3. 3abnokupoBaHa paboTa NorM4yecknx BbIXOO0B;
4. PaspelweHa 3anucb B EEPROM.
Mpn coxpaHeHun napameTpoB B EEPROM paboTta moagynsi npuocTaHaBnvBaeTCs,
npouecc 3anucu otobpaxaetca Ha XKW (gnsa Bapmanta ‘Full’). Mo 3aBeplueHuto
3anMcu NPOVUCX0AMT NPUHYAUTENbHbLIA cOpoc Moaynsi.

MN3meHeHns He BHOCATCS
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MoOdynb uHOukayuu b6N24
Tabnuua 42. MapameTpbl paboTbl mogynsa BN24

Apnpec Ha3HaueHue RonycTumbin 3Hauenme no MpumeyaHus
AnanasoH yMOnYyaHuio
0x00 PaspelueHne HacTponku napameTpoB no Mo uHtepd. RS485
WHTepency RS-485: OXO1 [OCTyNeH TONbKo Ans
0x00 — 3anuck 3anpeLleHa ) X YyTeHus
He Hymnb — 3anuUcb paspeLueHa
0x01 Lincppa 1 CocTosiHue nHgmkatopa nocne 0x00 - OxFF OxFF CooTBeTCTBYET KOLOY
0x02 Lindgpa 2 BKIMIOYEHUS NuTaHus (naysa 0x00 - OXFF OxFF “8.8.8.8. "
0x03 Lindpa 3 Huumanusauum — 0x00 - OxFF OxFFE
0x04 Lincppa 4 _| TECT MHAMKATOpa). 0x00 - OXFF OXFF
0x05 Lincppa 1 CocTosiHMe  wuHAMKaTopa  npu 0x00 - OxFF 0x40 CooTBeTCTBYET KOLOY
0x06 Lindpa 2 OXuaaHun  nepsoro  npuema 0x00 - OXFF 0x40 “
0x07 Lincppa 3 AaHHbIX C WHTepdeinca CBs3u 0x00 - OxFF 0x40
0x08 LlVI(bpa 4 nocrne BKITKYeHUd nNMTaHnga 0x00 - OXFF 0x40
0x09 Lincppa 1 CocTosiHWe nHgmkatopa npu 0x00 - OxFF 0x00 CooTBeTCTBYET KOLOY
0x0A Lindpa 2 CMULLKOM AnUTENbHOM 0x00 - OxFF 0x79 !
0x0B Lincppa 3 OTCYTCTBUN AAHHBIX C 0x00 - OxFF 0x50
0x0C Lincppa 4 | “HTEpeiicos casm 0x00 - OXFF 0x50
0x0D Tanm-ayT OTCyTCTBUA AaHHbIX C UHTepdercoB Tanm-ayT no
CBSA3W ANs BbiBOAA MHOpMaLnn Ha 4 - 255 10 ymornyanuto 5.5¢
nHgmkaTopsl (no 0.5¢)
OxOE [OnuTteneHOCTb Nay3bl UHULManNM3aunm Maysa no ymonyaHuio
0-255 10
(no 30. mc) 0.30c
OxOF PaspelueHue BbiBoga coobLueHnsi 06
OTCYTCTBUW [A@HHbIX C UHTEPENCOB CBA3N:
0x00 — BbIBOA 3anpeLleH, Ha nHamkaTopax 0X00 — OXEE OXOL
oToOpaxkaeTcst NocnegHsis NonyvyeHHas
MHdopmaLms
He HyNb — BbIBOJ COOOLLEHMS pa3peLLeH
0x10 ApKoCcTb CBEYEHMS MHAUKATOPOB 0-8 5
0 — HaMMeHbLIas APKOCTb
Ox11 AJpec ycTponcTsa 1-247 0x40
0x12 Kop ckopoctn obmeHa no wuHTepdpency RS- Ona npuHaTms
485: 0x00 = 4800, 0x01 = 9600, 0x02 = 19200, 0-3 1 M3MeHeHun TpebyeTcs
0x03 = 38400 cbpoc nnaTbl
0x13 Homep moaynsa (tun mogyns) 0x00 — OxFF 0x50
0x14 BkntoueHre yHKLUMU 3MepEeHUs 4acToThl Ona npuHatna
UMMNYNbCOB: n3meHeHun Tpebyetca
0x00 — n3amepeHne 4acToTbl BbIKIMOYEHO cbpoc nnaThbl
He Hymnb — U3MepeHne YacToTbl BKNIOYEHO, Ha 0X00 — OXEE 1
WHAMKaTope OOHOBMSAETCA 3HAaYeHne
N3MepPEHHOW YaCcTOThbl C YCTAaHOBMEHHbIM
nepvoaom namepeHun. BeiBog AaHHbIX Ha
KK BHELUHMMU KOMaHgamMu1 3abnoknMpoBaH
0x15 AKTUBHBIN (PPOHT MMMYNbCOB Ona npuHaTms
0x00 — nepegHuit QPOHT 0x00 — OxFF 0 M3MeHeHun TpebyeTcsa
He HyInb — 3agHUN PPOHT cbpoc nnaThl
0x16 Mepuopg namepenus yactotel no 0.5cek 0 Mepuoa nsamepenHnin no
X00 — OXFF 3
(0 cooTBeTcTBYET 0.5C€K) YMONYaHuUIo 2ceK
Ox17 MHTepBan BpeMeHu Ans eTeKTUpoBaHus 20 cekyHA
OCTaHoOBa B nepuoaax U3mepeHun MuHumansHas Yactota
0x00 — OxFF 9 9
(0 cooTBETCTBYET OAHOMY NMEepuoay namepeHun — 3 O6/MuH
N3mMepeHunn)
0x18 dopmaT BbIBOA 4acTOThI O6/MUH (XXXX)
0x00 — O6/MuH (XXXX) 0x00 — OxFF 0
He Hynb — Tbic. O6/MUH (XX.XX)
0x19 Lincppa 1 CocTosiHue nHgmkatopa npu 0x00 - OxFF 0x6D CooTBeTCTBYET KOLOY
Ox1A Lindpa 2 AeTeKTMpoBaHMN OCTaHoBa 0x00 - OXFF 0x78 “Stop ”
0x1B Lndpa 3 0x00 - OxFF 0x3F
0x1C Lndbpa 4 0x00 - OxFF 0x73
0x1D MnagLmn 6anT M3MepeHHOM YacToThl - 0x00 [ocTynHbl TONbKO ANg
Ox1E Crapwwnii 6anT n3MepeHHo’ YacToThl - 0x00 YTeHNS
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MapameTpbl paboTtbl Mogyns BV24 (npogomkeHne)

Apnpec HasHauyeHue Ronyctumbii 3Hauenue no MpumeyaHus
AuanasoH YMOJT4aHUIO
Ox1F PaspelwieHne npmem ganHbix no CAN2.0B
WMHTepdency: ) 0x00
0x00 — npuem 3anpeLyeH
He Hynb — NpUeM paspeLleH
0x20 CkopocTb nepefayn aaHHbIX no wuHe CAN:
0x00 — 1000k6uT/C
0x01 — 500k6uT/c Ona npuHatus
0x02 — 250k6uT/c n3meHeHun Tpebyetca
0x03 — 200k6uT/C 0x00 — 0x06 0x00 cbpoc I'IJ'FI)aTlx
0x04 — 125kbuTt/c
0x05 — 100kbuTt/c
0x06 — 40kbuT/Cc
0x21 Kog mogyns nepegatynka 0x00 — OxFF 0x00
0x22 MnagLmin 6aiT Homepa Moayns nepegaryvka 0x00 — OxFF 0x00
0x23 Crapwwmii 6anT HoMepa Moaynsi nepegaTymka 0x00 — OxFF 0x00
0x24 Kop JaHHbIX B NOCHISIKE 0x00 — OxFF 0x00
0x25 CMelleHWe AaHHbIX B MOChINKE 0x00 — 0x06 0x00
0x26 Twvn AaHHbIX
0x00 — unsigned int (6e3 3HakoBoe Lenoe 26)
0x01 — signed int (3HakoBoe Lenoe 2 GaiTa) 0x00 — 0x03 0x00
0x02 — float 3 (BewecTBeHHOE 3 GaiTa)
0x03 — float 4 (BewecTBeHHOE 4 GaviTa)
0ox27 dopmaT BbiBOAA OaHHbIX HA MHAMKATOP
0x00 — ##### ( or —999 mo 9999)
Ox01 —##H#t.#( o7 —-99.9 1o 999.9) 0x00 — 0x03 0x00
0x02 —##.## ( o7 —9.99 1mo 99.99)
0x03 — ##### ( o7 0.000 1mo 9.999)
0x28 Mnagwwun 6ant Bepcum MO BAN24 0x00 — OxFF 3aBucut ot Bepcum [ocTynHbl TONbKO Ans
0x29 Crapwwui 6anT Bepcun MO bN24 0x00 — OXFF BAN24 YTeHNs
MpumevaHus:

e YTeHue HecyLLeCTBYIOLWMX PETMCTPOB JaeT pedynbTart 0.

e 3anucb B HEeCYLLECTBYIOLUME PErUCTPbl WU PETUCTPBI,

JENCTBUN.

OOCTYNHble TOJIbKO Ha 4YTeHWe, He BbI3blBA€T HUKaAKUX

N PacnonoxeHune LI,I/IdI)p nHOguKaTtopa n cooTeseTcTeme OWT AaHHbIX C cerMeHTamm MHOuMKaTopa CMOTPUTE Ha PUCYHKe 1.
CermeHT nHouKaTopa CBETUTLCS, ECNN COOTBETCTBYIOLLNN OVT OaHHbIX paBeH 1.

BHumaHue. B MoOynAaxX KOHTpoOnA M3MeHeHWe napamMeTpoB BO3MOXHO TOJ1bKO, €Cin 386J'IOKI/IpOBaHa pa60Ta JNorn4yeckux
BbIXO040B, NHa4ye nepegaBaemMble AaHHble UTHOPUPYHKOTCA.

MpumeuaHue. 3annch JaHHLIX MO HECYLLECTBYIOLMM afpeca He Bbi3biBAeT HUKaKMX LEeUCTBUI, KpOMe Cryyaes, Koraa 3anuch
Mo crneuuanbHbLIM agpecam BOCMPUHUMAKOTCS Kak KOMaHzbl yNpasneHusi (CMOTpUTE onvcaHue MHTepdencoB ynpaBneHus).

MpumeyaHue. YteHne gaHHbIX C HeCyLleCTBYOLWNX agpecoB AaeT pe3ynbTaT Hyllb.

M3meHeHns He BHOCATCS
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NMporpammHoe oGecnevyeHue Ans HaCTPOUKM moayneun ¢ nomouwbio MK

CneuuanusmpoBaHHas nporpamma A5l HacTPoWku Mogynein umeeT YAoOHbIN MHTepdENCc N BO3MOXHOCTb AOCTYNa KO BCEM
napametpam Mogyns. [Ona paGoTbl nporpaMMbl HacTpoOWKM HEeOOXOAMMO MNOAKMIYUTL MOAYMb K KOMMbIOTEPY Yepe3 Moaynb
AuarHocTtuydeckoro nHTepgenca MCO1.

C nomoLubto nporpammbl Ha MK MoxHo:
e BbINONHATL HAaCTpPONKy BCcex NnapameTpoB paboTel MOaynsi;
»  CoxpaHaTb WabnoHbl HacTpoek B BuAe hansnos;
*  CoxpaHsiTb TekyLUMe napaMeTpbl HACTPONKN B SHEPrOHE3aBUCHMON NaMATU MOAYNS;
* [lpomssoaunTb cOpOC MOAyYnS;
e YuraTb TekyLlyt HacCTpOWKy napameTpoB MOAYINS;
*  YuraTb Tekyllee 3HaYeHVe n3mMepsieMblX MapameTpoB U COCTOSIHUE KaHanoB U3MepPeHWs.

MopgkntoumTe MoOgyNb K KOMMbLIOTEPY Yepes NnaTty AuarHocTuyeckoro nHTepdernca MCO1.
Onsa moayna MK20 — mk20_setup.exe
Ona moayna MK21 — mk21_setup.exe
IOnsa moayna MK30 — mk30_setup.exe
Ona moaynsa BN24 — bi24_setup.exe

B meHto «CoeaunHeHne» Bbibepete COM nopT, kK KOTOPOMY NoAkmntodeH nepexogHuk MCO1 n aante komaHay «CoeauHUTb».

Mpu noaknioueHWn TecTupyeTcs Hanuuue nepexopHuka MCOL1 u mopynsi. lMpu owmbke 6GyneT BbigaHo cooblueHue,
COOTBETCTBYIOLLEE BO3HUKLLIEN OLLINGKE.

Ecnn coeavHeHue NpoLUNO HOpManbHO, TO MHAMKATOP OGHOBMEHWSI AaHHbIX HAYHET MWUraTb, CUHXPOHHO C BbINONTHAEMbIMU
3anpocamu AaHHbIX U3 MOZynsi.
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Modynu MK20, MK21, MK30

BonbLIMHCTBO OKOH NporpamMm HacTporku ans moaynen MK20, MK21, MK30 oyeHb Moxoxu, NO3TOMY B AaHHOM pasaene oyayT
paccMOTPEHbI OKHa Nporpammbl Anst ogHoro u3 moaynen MK20 unu MK30. OtgenbHo 6yayT nokasaHbl OTAINMYUSA NPOrpaMMbl HACTPOMKN
ons MK21.

B OCHOBHOM OKHe nporpamMMbl HacTpolku (PucyHok 38) oToOpakaeTcs TekyluMe 3Ha4YeHWsi M3MEpPEeHHbIX MapameTpoB,
COCTOSIHME CUrHanM3aumu u forMyeckux BbixogoB. COCTOSIHME cUrHanu3auuy no kaHanam usmepeHust 1 obluee COCTOosiHME Mopyns
nokasaHo B BUAE KPYribIX UHAMKATOPOB. HazHaueHne KOHKPETHbIX MHAUKAaTOPOB MOXHO Y3HaTb, NOABEAS KYPcoOp K COOTBETCTBYHOLLEMY
MHOMKaTOPY, NOSIBUTCA BCMSbIBalOLLas NoAcKasKa.

Ecnn pa60Ta Norm4ecknx BbIXOOOB He 386HOKVIpOBaHa, TO aKTMBHbLIN YPOBEHb CUrHama Ha JornMyeckMx BbIXo4ax
CUrHanu3npyeTcs KpacHbiM cBeToMm. [lpu 6]'IOKVIpOBKe NOrM4ecknx BbIXOAOB MoOJib30OBaTeslb MOXET BUAETb npeaBaputeribHoe
COCTOSIHME NOrMYyeckon curHanusaumn. Jlormyeckue BbIXoAbl, KOTOPbIE LOMKHbI ObITb aKTUBHbI npu BKINKOYEHUN NTOTMYEeCKUX BbiXOO0B,
CBETATCA XeNnTbiM LUBETOM.

OGHoBMEHNE MHOPMAaLIMKN O COCTOSIHUM MOAYIS MONMb30BaTeSlb MOXET KOHTPONMPOBATL MO MUratloLeMy 3eJ5IeHOMY MHAUKaTopy
B BEPXHEM JIEBOM YTJ1y OKHa NPOrpamMmbl.

a| Hacrpoiika mogyna MK20 15 10| =|
Qain  [Oeficteve  HacTpoika moayna  CoeAWHEHME  ORHD  [omolik
BUEPO
Homep mogynd IIZIDIZID o BeiNyCKa F Bepcwa MO mogyna - 01.01 EWUT
#]
CocmosHue KaHanos u3MepeHus Kanan 1 Kanan 2 Kauan 3 Kanan 4
MOCTORHHBIN TOK, MA (Hanpsxenne, B) | (82.06 (N}g 02.96 gg 00.00 Eg 00.00 Eg
1234 TZ3.d 123 1231
Bufponepemeliedne 5- 50070, MEM |1309 ooso | 11702 ~neo IDUDD ocooo | 9000 anao
HY euBponepemellenme 5 - F/2 T, Mem 0010 R ooos Py oooo By oooo Ry
BY enfponepemewenne 2F - 00U, MEM |DDS2 IDDdB |DUDD IDDUD
1-A 0GOPOTHAR BMGPONEPEM., MEM IDDU1 4 |DDD1 o IDUDD 4y |DDUD 4y
©a3a 1-i 00opoTHON BUGRONEREN., TD. |DDU 4 000 4y |DUD 4y 000
2-A 0BopoTHAA BMOpONEpeEM.; MKM |‘12?? 1270 IUUDD |IZIDIZIEJ
®aza 2-i ofopoTHon subponepen., rp. | |200 341 0oo oo
142 oBopoTTHAR BUBPpONepemM., MEM IEIDEID |IZIDIZIEJ IUUDD |IZIDIZIEJ
3a3op, MEM |EI?39 IDND |UEIDIZI IIZIDIZIEJ
EW EW EW EW
PeaynbTaT 33rpyaki NapaMeTpoe pabote | 99 o0 oo leie)
CocmosHue cucmems! E1EZN M S CoCTORHWE NOTHYSCKNX BEIXOO0E
YacToTa Bpallenun arperarta, ofmue {03600 o@® o0 @ Buxon! ® Buxons @  Boxond @
QOwnika Tecta EEPROM o Ownika CRC cMcTeMHBI NapamMeTpoE O Beixog 2 @ Brixog 6 © Beixog 10 @
COwnbkaTecta 03Y O CWcT. mapam. 3arpyeHel 13 2-ro Gavka O Brixog 3 © Beixog 7 @ Beixog 11 @
OwuikaTecTa AUN © Ownbrka CAN uHTepthedca o Beixog 4 O Brixog & @ Brixog 120
Brnow. 3anick 8 EEPROM o ERCKMpOBKA NOTWY, BEIXOO0E NOMNBL30EAT. O Craptoean ONOKWPOBKa NOMMY, BEXOO0E O

PucyHok 38. OCHOBHOE OKHO MporpammMbl HACTPOMKM MOZYIS

Ons HacTpoku pexumMoB pa6oTbl Moayns MK20 HeoGXxoOMMO akTUBU3MPOBATL COOTBETCTBYHOLLEE OKHO B MeHl «HacTporika

Moayna» cocrtodulee n3 cnegyrlmnx nyHKToB:

Cu1CT. HacTPONKM U MHTEPdENChl CBA3N.

KaHanbl namepeHums, HaCTpOVIKa napamMeTpoB KaHalroB U3MepeHns;
Jlornyeckme BbIXoabl, HaCTpOVIKa NOrM4ecKkom curHanusaumm;
AHanorosble BbIXoabl, HaCTp0I7IKa yHM(*)MLI,I/IpOBaHHbIX aHarnoroBbIX BbIXOO0B;

B kaxgom okHe HaCTpOI7IKI/I BO3MOXHO JlOKasribHasa 3arpy3ka napameTpoB Nno KaXkgomn rpynne HacTpoek.
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B meHio «®dainn» npegycMoTpeHa BO3MOXHOCTb COXpPaHEHWUSI U BOCCTAHOBMEHWS NMapameTpoB paboTbl MOAynsi Ha Aucke
KOMMblOTEPA:
e 3arpyantb HacTpounku 13 ana;
e CoxpaHuTb HacTpoOWikn B cpaiine;
e TeKcTOBbIN OTYET HAaCTPOMKM MOAYIs, aBTOMaTU4Yeckasl reHepaumst opmMynsipa Moayns;
e« COpoc ¢opmbl — OkHa nporpammbl cOpacbiBalOTCS B COCTOSIHUE, COOTBETCTBYIOLLEE MEPBOHAYanbHOMY 3anycky
nporpamMmbl.

[ns ynpasneHus mogynem B MeHto «[leicTere» NpeaycMoTpeHb! CrieayroLme nyHKTbI:

»  BnokupoBka nornyeckon curHanusauun. Ecnu yctaHosneH dnar Beibopa Hag AaHHBIM NMYyHKTOM MEHI0, TO flormyeckas
curHanusauusi  3abnokupoBaHa. [lpu OGrOKMPOBKE NOMMYECKOW CUrHanmusaumMu akTMBUPYIOTCA MYHKTbl  MEHIO,
No3BOMAOLLME BLINOMHATL 3arpy3ky HacTpoek B mogdyns MK20.

»  Cb6bpoc mogyns. Mpu cbpoce moaynsa coeavHeHne ¢ MogyfnemM He TepsieTcs.

*  [lpounTaTtb BCe HACTPONKM U3 MOAOYNS.

e 3arpysuTb BCE HAaCTPONKN B MOAYIb.

* CoxpaHuTb Tekywme HacTpoviku B EEPROM. [leficTBue BO3MOXHO TOMbKO Mpu GIIOKMPOBKE NOrMYECKNX BbLIXOAOB M
paspewueHHon 3anucu B EEPROM.

OcHoBHble napameTpbl paboTbl MOAYNSA HacTpansarTCs B OkHe — [MapameTpbl kaHanos nsmepeHns mogyns (PucyHok 39).
Bbibop kaHana uamepexune, Anst KOTOPOro BbINOMHAETCA HACTPOMKa NapameTpoB, OCYLLECTBSAETCS KHOMKaMn B BEPXHEM JIEBOM
yrny okHa Nporpammbl.
Mpn nsmeHeHun 3HaveHU NapamMeTpoB, M3MeHeHus TpebyeTcst NOATBEPAUTL HaXaTneM Ha KHOMKY «[TpUHATE N3MEHEHNS».
B nyHKTe MeHI0 «BblYMCneHns» no NCXoaHbIM AaHHbIM MPEAYCMOTPEH aBTOMaTUYECKUA pacyeT K03 ULIMEHTOB:
*  BwubponepemelyeHus;
e Tok patyuka;
*  Koppekuun cassbl;
*  YHupUUMPOBAHHOIO BbiXoAa.
KomaHgamum meHto «[lericTBrne» MOXHO nNpoynTaTh/Nepeaartb NapameTpbl HACTPOMKM A BbIGpaHHOIro kaHana nsmepeHust.

Ell’iapauetpu HaHanoB nsMepenns mogyna ME30 . _|E||i]
Beiuvenenua  JencTeld

i KaHan 1i Kawan 2| Kanan 3 | KaHan 4|

~HKOHTPONEHEIE 3HAYEHWA— | [ VIcXoOHLIe OaHHbIe ~Tny@uHa yCcpenH. peayneTaToE |
Veraeka 1 ofuiero CK3, mmlc IW ConpoTHENEHWE BXOOHOMD peE3UcTopa, Om IDMD.D O6uee CK3 m
Ycrapka 2 ofllero CK3, mulc IW ;onuamm(a, M W JJ'Glm HEG 0= sl m
YiTaeka 3 ofwero CK3, mmic IW ﬂ:ZQSES:yBTHoKioggicﬁg,“mnn?rc i IW A8 IW Bk D

CK3 1-i oBopoTHOR

—[eTeKTMpOBaHWE CKayka NapamMeTpos

ID.EU . .
Fuer. noyer, ofwero CK3, mMmlc Ao S e a4 HEOBOTHR

cichihelicha] o

BpemA OeTekT Nepexona yepea KA cKa Aaas
ID3.D 01 i
yeragk obuero CK3, ¢ Mayaa cTapTa anropuTMa, ¢ I'1U_5 |1[],5 I-1U_5 Eid S CORBoROY
Yeraeka HY CK3, mmlc IDD.ED WK, BpEMA CTABMNM3ALAN, © IDS.S |DS.5 IDS.S ©aza 2- ofopoTHON
Muct. no yer. HY CK3, mmic ID.ED KpyTHaHa MaMEHEHIR, MMIc (ro.) |D.DS |D.DE |DD:2 Faamax "nuk-nug”
BpemA OeTekT Nepexona yepea Tok naruika
yeragky HY CK3, ¢ IDB.EI MWHWM. YpOB. CKayka, mmic (rp.) |-1,|:|0 |1_gu ||;|3|:|
—FatyeTHble Ko3d@UUNEHTEI Koah®. A Kosg@, B —TeCT OaTunka
Ofuee, HY, BY CK3 endpock. |0_045412? 0.00993408 Y=A+B*AUMN MUHRI. TOK gaTunKa, mA  [00.00
Ofcpot. coctaen. CKC endGpockop. |D.035?658 |D.D125181 Makcum. ToK gatymka, mA  |50.00
Tok parumka |-0.222027 [0.00176211 FWcT. TECT3 AaTUKA, MA |U-5D
Bpema OeTekT. nepexoda 03.0
Paamax K-k | -3.2543 [0.0177097 il g
MigLipnactn LiC HR SohMen. ID-E[:l MiH. ypoe: CK3 ana eyunen. dase |(0-20
kKoadd. hopmel
Koagup. koppekuan gassl, rp/TLy, ID'EB?E [TRMHATE HAMEHEHUA | CTHEHUTE |

|DEI4I:ID
MINH.YpOBEHE CMNEKTP. COCTARM. POt kDD Basel H0R. SOuT 1 I_DEIDIZI

PucyHok 39. OkHO NapaMeTpoB KaHaNoB U3MepeHUst MOy s
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B okHe BbluMcnenun npegcraBneHa dopma (PucyHok 40), 3anonHuWB KOTOPYIO aBTOMaTUyecku MoryT ObiTb onpegeneHbl
pacyeTHble KoadduumeHTsl. Mo «XonogHomy ctapTy» moayns Ha XKW BbiBogATCA 3HayYeHus napameTpoB B pasmepHocTu ALIMM.
MoaaBas Ha BXoAbl MOAYNS UCMbITaTENbHbIE CUTHAamMbI, HEOOXOAMMO 3anOMHWUTL MOMS AAHHOIO OKHA. HaxaB Ha KHOMKy «BblumcnnTe»
BbIYUCIIAOTCS pacyeTHble KO3 MULMEHTbI ANS COOTBETCTBYIOLLEro KaHana nsmepeHus.

il
OwanazoH gna _ 3HaueHnA ALMN
) ) IOER $EEE Kaman 1 KaHan 2 Kaman 3 KaHan 4
SEEET IO G T B ELET [560  [2800 [826  [a004  [s2s [a005 | [827 [4004 = [s28 | [4008
(ToKA, HANPAMEHUA OaTUMKR)
PEEUETOULET S B ENES [990  [79:20 [248 [1992 [248 [1902 [248 [1992 [248 [002
EWGROCKOCPOCTH
FRIGET IV £ 1 FTTEET [197  [1581 [197  [1881 [ 197 [1581 [197  [1581
BNGPOCKOPOCTH
Pacuer 24 enBpoCKOpOCTH 28.00 224.01 | 439 |3192 | 436 |3192 | 446 |3200 | 445 || 0
[wanasoH ans 3HaueHmnA LIAM
oTo0p. Ha KA KaHan 1 Kanan 2 KaHan 3 KaHan 4
CEETEHE DL SR TIIIT 0.00 79.20 [s09 2367 = [a00 [2257 | [a487 [2337  [400 | [2249

BbIXOQ0BE

TekylWee HIMEREHHOE 3HAUEHWE da3kl
Facuet Koppekuuu daasl

JacToTa reHepartopa, Ny, ISD KaHan 1|19 KaHan 2|19 KaHan 3| 19 KaHan 4|18

Chpac MHMHATE TR | BruMcnuTE | BLIMNCINTE | BruMCIINTE | BLIUNCNTE |

PucyHok 40. OkHo pacyeTa koaddULMEHTOB ANS MOAYNS

Mons d)OprI, BbljefieHHbl€ KpaCHbIM LIBETOM, yKa3blBalOT Ha TO, YTO AaHHOE 3Ha4YeHune HenpasBuJibHOE U OHO He y4acTByeT B
pacyeTax.

Mpu pacyeTe kO3(PDULMEHTOB aHANOTOBLIX (YHUPULMPOBAHHLIX BBIXO[0B) CYMTAETCS, YTO AaHHble C KaHana 1 nocTynsaT Ha 1-i
aHarnoroBblii BbIXOA U T.4., XOTsl B HACTPOMKAX aHanoroBbIX BEIXOA0B NPEAYCMOTPEHO CBOGOAHOE Ha3HaYeHUe NCTOYHMKA AaHHBbIX.

B okHe HacTpoiku aHanoroBbix BbixofoB (PucyHok 41) npefycmoTpeHbl Bce HeoGxoaumble CpefcTBa Ans onpefeneHus
napameTpoB 1 HACTPOMKY pexuma paboTbl YHUMLIMPOBaHHBIX BbIXOOB.

-loix]
OeicTene
Paapewwte pafoTy eexona ([~ Kawan 1 r Kanan 2 [T Kanwan3 [T  Kawan4 [T  KaHan5 [T  HKanané

TWn QaHHE (MCxX.OaHHEIE) |TOK OaTunKa j ITOK Oatynka j ITOK AaTynkKa j ITGK OaT4nKa j ITGK OaTtynka j ITOK Oartynka j

KaHan namepeHus II{aHan 1 j II{aHan 1 j II{aHan 1 j IKEIHEIJ'I 1 j IKEIHEII'I 1 j II{aHan 1 j
OwanaaoH napametpa (D) I 0 I 0 I I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0
[WaNa3oH BEIXOOHOTO TOKA, MA |00.nn |un.nu |nn.nn |nu_nn |nn.un |nu_nn |un.nn |nn.un |un.nu |un.un |nu_nn |nn.un
MaKCHManEHENT TOK BbX00A. MA IUD.UU IUU.UU IUU.DU IDU.UU |uu.uu IUD.UU
CMewy. HynA Bbix. (Zoffset), LIAM |uunu :Il _=| |nunu :|| _:=| 0000 :|| _:=| |unuu :|| _>| |unuu :Il _>| |uunu :Il _=|

Koadd. pacyeta aHayeHua LIAM

0

LIAM = Zoffset+ Ka + D * Kb BEIYMCNTE | BEIYMCINTE | BEIMCANTE | BEIYHCIHTE | BEIYMCNTE | BEIYMCINTE |
Ew— | Koatd. Ka | 0 | 0 | 0 | 0 | 0 | 0
| |

0 |n ID |u IU

Koadpd. Kb
OTMEHMTE: |

PuvicyHok 41.OkHO HACTPOWKM aHasloroBbiX BbIXOAOB MoAynen

Pspnom ¢ napameTpom 3HayeHusi «CMeLleHne Hyns» NpefycMOTPeHb! KHOMKM ANA Nepefayn TeKyLLero 3HauyeHnUsl CMeLLeHUsl B
Moaynb (onepauust 4OCTyNHA TOSNbKO NpU 3a6M0KMPOBaHHON NIOrMYECKON CUrHanu3awumm).

Mo HaxaTuio Ha KHOTMKY «BbIYMCNWTb» aBTOMAaTMYEeCKU paccunTbiBaloTcs koadduumenTtsl WM ans paHHoro aHamorosoro
BbIXO4a MO NpeABapWTesibHO BBEAEHHbIM [OaHHbIM METOAOM KOPPEKLUM HyMsi YHUPULMPOBAHHOTO Bbixofa (CMOTpWUTE onucaHve
paboThbl YHUULMPOBaHHBIX BbIXOO0B).

MN3mMeHeHns1 He BHOCATCS 65



MHCTpyKUUMA No HacTporike Moaynen BLLUMA.421412.300 N1 OOO HIMM «Bnbpobuts»

N3meHeHWsl, coenaHHble B OKHE HACTPOWMKM Norudeckux BbixodoB (PucyHok 42), cpasy BCTynatT B cuny u He TpebyioT
NOATBEePXAEHUS (B MOZYMNb M3MEHEHUS NepeaaroTcs TOMNbKO Mo KOMaHAe Nnosib3oBaTens).

B p[aHHOM OKHe BO3MO)XHa HacTpoWka FIOMMYEeCKOW CUrHanusaumm M YCroBWIA BKIHOMeHUsA cBetogmogoB ‘War', ‘Alarm’ Ha
nuueBow NaHenun Moayns.

a| Hacr poiika norwseckol CHrBanisanmm = |EII5|
AeficTeqe  JAonoARMTENEHO

Satumee Dobeps o0l og |lamani o g Kaman2 o g Kawan3 o g Kamand
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PvicyHok 42. OKHO HaCTPOWKM NTOTMYECKMX BbIXOL0B MOAYSIS

I;I;I;I;I_

Ona y,EI,OGCTBa nonb3oBaTenda HasHa4YeHUA Ha OAMHaKOoBbIe norm4yeckune rpynnbl BblAenAarnTcAa OgMHAKOBbIM LLBETOM.
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WHCTpyKUKMSA No HacTponke moaynen

BLMA.421412.300 N1

00O HIMMN «Bnbpobuts»

BoamoxHa reHepauna TEeKCTOBOro oT4yeTa HaCTpOVIKVI norvyeckon curHanu3aumu. Ona atoro B MeHw «[dononHUTenbHO»
Heobxoanmo Bbl6paTb NYHKT «TekcToBas cbopma 3anucn curHanusauum». Ha 9KpaHe NoABUTCA HOBOE OKHO C OTYETOM HaCTpOIZKe

noruyeckmx Bbixogos (PucyHok 50).

TeKCcToBOE ONHCAHNE NOTHYECKOH CHrHanMsa Lxn

TEKCTOEOE OMMCEHKWE NOTMMYECKOMN CUIHENHIELMAM
01.(151 + 257 + 351 + 451)

152+ 252)

352+ 452)

)

)

at
at
at
(353 +453
S15L+ 250+ 350 + 450
07. (154 +151J+1P1J)
25+ 2510+ 2P1)
(3B + 3510+ 3P1)
450+ 4510+ 4P1)
T+ 1Tm+2Tn+2Tm+ 3Tn+3Tm+4Tn+4Tm)

Norudyeckasn fyHKUMA ceeToaMoaa War' (KenTeii)
151+ 150 + 251 + 25L + 357 + 350 + 4571 + 451

Norvdeckasn dpyHEUMA cEeToaMoRa 'Alarm' (KpacHsA)

1

1T+ 1Tm+ 153+ 1S+ 15TJ + 1P1J+ 2Tn + 2Tm + 253 + 250 + 251J + 2P1J + 3Th+ 3Tm + 353 + 35J + 351J + 3P1J + £

JakpETE |

i

PucyHok 43. TeKCToBOE OKHO HAaCTPOWKM NOrMYecknx Boixogos moayns MK20

S _POINT lkawanl [7 S_LP POINTkananl  [7 2
S_POINT_1 kaHan 2 & S_LP_POINT kaHan 2 Fpynna Mpynna Bbixog 6
S_POINT_1kaHan 3 E&ﬁ;ﬁ' Mpynna | Bexonl S_LP_POINT kaHan 3 U w
S_POINT_1kanan 4 1 T S_LP_POINT kaHan 4 6 6
KaHan 1
S_POINT_2 1|t &
2 TUTNT_Ckanan: | Ipynna r Bebixopa 2 JUMP_S 1 &
S_POINT_2kaHan2 | “nn’ R}ﬁ,!’a — JUMP_S_1F Mpynna rpuyml'l’l'la Boixon 7
2 2 JUMP_PHASE_1F V”;”" d
KaHan 2
JUMP_S " 2
1 JUMP_S_1F Tpynna pynna Bbixoa 8
S_POINT_2 kaHan 3 & JUMP_PHASE_1F “unn” “wr
——————— Ipynna r Bbixoa 3 8 8
AN pynna
S_POINT_2 kaHan 4 3 “wur Kanan 3
3
JUMP_S n 2
JUMP_S_1F Mpynna Mpynna | Beixon 9
JUMP_PHASE_1F | ‘Ww” e
—_— 9 9
S_POINT 3kaman1 |1 & Kanan 4
| Tpynna rpynna | BbxoA 4
S_POINT_3 kaHan 2 “nnn e JUMP_S 1 &
4 4 JUMP_S_1F Tpynna Tpynna |_Beixoa 10
JUMP_PHASE_1F “‘vnn® “nr
10 10
1
S_POINT_3 kaHan 3 - Mpynna B s
- nna bIXi
S_POINT_3 kaHan 4 “5‘);-”/‘” “n oA SENSE ERROR MIN kaHan 1 1
5 5 SENSE _ERROR MAX kaHan 1
SENSE ERROR MIN kaHan 2 &
SNE ERROR MAX kaHan 2 Mpynna qur[pa Boixoa 11
SNSE ERROR MIN kaHan 3 “vnun ﬂ
SNE FRROR MAX karan 3 u
SENE ERROR MIN kaHan 4
SNE ERROR MAX kaHan 4
PucyHok 44 .Cxema norm4yeckon curHanuaaumm no HacTponke, NPeAcTaBNeHHON Ha pucyHKe 51.
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B okHe HacTpolku napaMeTpoB CUCTEMbI U MHTEPENCOB CBA3W YCTaHaBNMBaloTCA napameTpbl (PrucyHok 45):
e CuHXpoHu3aumu;
. UHTepdpencos RS485, CAN2.0B;
e VpeHTudumkaunoHHble aaHHble (Homep moayns, rod Bbinycka Mogyns).

-0l

JERCTEHE
rgeHTUdMKaLUA —VHTepdeic CAN 2.0B
Homep moayna IUUUU PaapewnTt padoTy nHTepdeica [
l"od BEINYCKa MOaYNA IUU CKOpOCTE oBmeHa, KBWTIC |1UUU 'I
rMapaMeTpbl CHHXPOHWU3ALWMK AQpec MOOyNA Ha WHHE IUUUUU
MuHuM. paboyanA yactata, ob/MiuH IUUDU Mepwod, 0TNPaEKK O3HHBIY, © 00.0
Makcum. paBioyan yactota, ob/MuH IDEIUEID Buflbl NepeasaembIX cooblleHMi
LonycTumeli yxogd yacToTel, oGmme (000 CooBWEHNE NPUCYTCTRMA Ha WMHE |
Bpema cTabunuaaunn yactotel, ¢ |00.0 YacToTa, nard cCTemel, NarMy Bexodel [
= Kanan
—KIHTephenc R5485 1 2 2 4
FazpewnTe pabGoTy MHTERGQEACE vl Tox parumka, sasop [ 7 I [™
BuGponepem. dnameanana T T [T
Pa3apelwnTe HAMEHEHWE HACTPOEK | HY , BY enBponepen. [ I
CKOpOCTL 0GMeHa, GuTic |4guu vl Amnn.n dasa 1-d ofop.enbponepen. [ [~ [T
500 AMnn.K daza 2-i oGop.eubponepe. T T T [T
LI AL Amnnutyga 12 ofop.emGponep. ™ T T [T

MPWHATE OTMEHHTE |

PucyHok 45. OKHO HaCTpOMKM CUCTEMHbIX NapaMeTpoB U MHTepdencos ces3n mogynen MK20, MK30

Ons dopmMMpoBaHUA TEKCTOBOTO AOKYMEHTa O MapaMeTpax paboTbl Modynei npegycMoTpeHa (YHKLUA reHepauun TeCTOBOro
otyeTa (PucyHok 46). B cocTaB TEKCTOBOrO OT4YeTa BXOAAT abCOMOTHO BCe napameTpbl MoAyns. [aHHbIA TEKCTOBLIN OTYET MOXET
MCNonb30BaThCH Kak AOMONMHUTENbHBIN MUCT K macnopTy Moaynsi. TEKCT OTYeTa MOXKeT GblTb COXpaHeH Ha AucKe.

-i01x
NMapaMeTPH HacTDOMKM MOAyis MK20 -~
HoMep Momyms - 0000
Ton BHOVCEKA MOIVIIL - 04
MapaMeTPH KaHaloE MIMEDSHMS
VMoXOOHEES DaHHHES Kamam 1 | Kamam 2 | Karan 3 | Kaman 4 |
Paboumit OMAnDas0H TOKa OaTuMKa, ML 01.00 - 05.00 | 01.00 — O5.00 | 01.00 - 05.00 | 01.00 - 05.00 |
Pafbouwni guanascoH EBEMEponepeM., MEM gooo2 - 00013 | OOOO0Z2 - 0QO015 | 0QOOQ0Z2 - 00015 | OQOQO0D0Z2 - Q0013 |
ConpoTHEJISHEMEe EBXOOHOTO pesSMCcTopa, OM ST0.0 | STO.0 | ST0.0 | ST0.0 |
KoOETpOJIbHHE SHaYeHMS Kasamx 1 | Kanam 2 | Kanan 3 | Karan 4 |
¥oraska 1 emBponeper, MM 120 | 120 | 120 | 120 |
Ycraska 2 smbponepem, MM 210 | 210 | 210 | 210 |
Veraska 2 BmBponepem, MEM Ze0 | 260 | 260 | 260 |
TucTepesMc OO yoTabBkKam BMBbponsepen, MEM 10 | 10 | 10 | 10 |
BpeMs »eTeK. EHXODa =a ycT. Eubponep. ,c 2.0 | 3.0 | 3.0 | 3.0 |
Yoraska HU emBponspem. , MEM 80 | 80 | 80 | 80 |
TucTepesuc oo yoraske HYU smbponepem. , memM 10 | 10 | 10 | 10 |
< I _'|_I
[Mevare | CoxpaHute |

PucyHok 46. OkHO TekcToBOro ot4yeTa HacTponku moaynsa MK20
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[ononHutenbHO NpeaocTaBnseTcs BO3MOXHOCTb MPOCMOTPA OCUMINOrpaMMbl U CNEKTporpamMmbl BXOAHOMO curHana Ans
Bepcun MO MK20/MK30 1.15 v Bbiwe. [Npumep Buaa okHa C ocLMnnorpaMmmon curHana no kaHany 2 nokasaH Ha pucyHke 64, a cnekTp

TOrO Xe curHana Ha pucyHke 65.

E\Oxno ocumnnorpadmpoBatna o (=] |
®aiin  Mpaska
KaHan 2 vl 3anpoc | JNuanazoH no Y TNuanazoH no x Agronoatop [

Curnan V”5UDMC VI [mtieHa _ID j |5 j ID j IEDD j OSHOEHTE |

lcxogrbii curean, kanan 2

<
=
- 10 0 0 RO MR L, I 1 A 3 I 1 O P 1 L 4 . OO St 1 1 7 S L 1 s O SO
1]
2‘0 4‘0 éﬂ 3‘0 160 12‘0 140 160 1é0 ZEIPD HID 2;0 Zéﬂ 2;30 3EIID 3éD 3“10 31‘50 3éD 460 42‘0 4-40 460 lléﬂ 500
Mc
BwinonHexo | s
PucyHok 47. OKHO ocuuniorpamMmmMbl, OCUMIIorpaMma curHasna kaHana 2
E‘OKHO ocymnnorpadmposanna = IEllll
dain  Mpaska
Kanan 2 vl Sanpoc | Juanazod no Y JT1anazod no AgronogGop [

Crextp leSDDMc vl [miera ID j I20 j ID j |125 j

CnekTp curiana, kanan 2

. : . : ;
0 10 20 30 40 S0 60 70 80 80 100 110 120

‘I’pad:w{ MepepHcoBaH |

PucyHok 48. OkHO ocumnnorpaMmel, CnekTporpaMma curHana kaHana 2
(ycTaHoBneH ananasoH 0 — 125Mu)
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B nporpamme Hactpoiiku MK21 npegycMoTpeHo OkHO cornacoBaHust A®YX kaHanoB OTHOCUMTENbLHOrO BUOpoNepemeLleHus
poTopa 1 abcomnTHOro BUGponepemMeLLeHNst Onopsl.

| Koppekumua A®UX MK21 10l =l
dain Jeidctewe  Tabmuua

—TekyLiue 0aHHEIE

[No koppekynn  MNocne kopp.

OTHOLIBHNE YPOBHA OCHOBHLIX rapmonnk | 58368546 [135.161255
PaaHoCTs a3kl 0CHOBHLIX FapMOHKK 0.0 -73.0

YacTota ocHOBHOA rapmonmkm, [y 79.99 Loasums |

—MocmoAHHaA KODPEeKUUSR

MHo#uTeNs |5.3551981 CmewleHne gasbl I 0.0 I'IpHHﬂTbl

Yactota OTHOLWEHWE amMnnuTy Akl |P33Hmua faskl | =
1.223178 14.3 -

30 1.148286 39.0

40 1111394 51.6

50 1.034546 59.8

60 1.014127 65.2

70 1.010314 69.2

80 1.028014 722

90 1.003746 74.8 =l
|Ecero 3anucel B Tabnuue: 9 i

PucyHok 49. OkHo koppekunn APYX mogyns MK21

B okHe npegycMoTpeHbl Bce HeobxoanMble cpeacTsa aAns yao6Horo BbinonHeHus cornacosaHns AOYX. C nomoLLbio OCHOBHOMO
MEHIO OKHa MOXHO NMPOU3BECTU CrieaytoLine OeNCTBUS:
MeHto «Palisr»
e OTKpbITb U3 channa napameTpbl kKoppekumn AOYX ana moayna MK21;
e CoxpaHutb B Buae tharna Tekywmue aaHHble koppekumm AOGYX.

MeHto «[Jelicmeue» - akTUBHO TOJbKO NpW coeamHeHnn ¢ mogynem MK21:
e [pounTaTtb TEKYLLNE AAHHBIE KOPPEKLMUM N3 MOOYNS;
e 3arpysuTb faHHble KOpPEKUMM B MOAYIb (AOCTYMHO TOMbKO MPY GrIOKMPOBKE NOrMYECKMX BbIXOA0B MOAYNS);
e BbinonHuTb nepecyeT k03 PULMEHTOB KOPPEKLMM (SOCTYMHO TOMBLKO NPy GIIOKUPOBKE NOMMYECKMX BLIXOAOB MOAYIS).

MeHto «Tabnuya»
*  [o6aBuTb HOBblE AaHHbIE B TabnuLy Koppekuuu;
e YpanuTb CTPOKY 13 Tabnuubl KOPPEKLMK, HA KOTOPOI PacrnonoXeH Kypcop.

Mpu NoZkntoYeHUN K Moaymnto B pasaene « Tekyujue aHHbIe» 0TOGpaXatoTCsl TeKyLee OTHOLIEHME YPOBHSI OCHOBHBIX rapMOHMK
N pa3HOCTM hasbl 4O M MOCIe BbINOMHEHUS KOPPEKUMI, a Takke TeKyllas YactoTa CUHXpoHusauum B U. Ecnu Koppekuusi paHee He
npoBoAMnach, To 3HaYeHUs B Nonsk «Jo koppekyuu» n «llocre Koppekyuu» ByayT OANHAKOBLIMU.

Pa3HocTn ha3 u OTHOLIEHWS OCHOBHbIX FAPMOHUK OTOOpPaXKalTCA TOMbKO MPW KPATHOCTU YacTOTbl CUMHXPOHM3auunm 1y ¢
TOYHOCTb0 A0 0.05My. lMNMpy BLIMNOMHEHWM YCNOBUIA K YACTOTE CUMHXPOHM3ALMKU 3HAYEHWE 4YacTOTbl MMeeT 3erneHbi hOoH, a KHomnka
«[Jobasumpb» CTAHOBUTCS aKTUBHOWN.

I'Ipvl pobaeneHun B Ta6nv||.|,y KOPPEKTUPOBKU 3anncu c yacTtoTon, no KOTOpOVI yXe eCTb 3anncb, CTapble JaHHble 3aMEeHAKTCA Ha
HOBble. 3anucu B Tabnuue aBTomaTUYeCKn COPTUPYHOTCA MO BO3paCTaHUO 3Ha4YeHNA YaCcTOTbl KOppeKunun.

Paspen «[TocmosiHHasi Koppekyusi» No3BONAT BBECTU KOI(MULIMEHTbI, YUUTLIBAIOLLMX NapameTpbl LAaTYMKOB U UX YCTAHOBKM.
MapameTp «MHOXUMEb» BNUSIET HA 3HAYEHUSI OTHOLLEHUS! aMNNUTY bl OCHOBHOW rapMOHWKM [0 BbINOMHEHUs! koppeKkumn. OH OoIKeH
ObITb YCTAHOBINEH Y NepeaaH B Moaynb A0 BbINOMHeHUs kanmbpoBku koppekuuu. MapameTp «CMmewieHue ¢asbi» - NO3BOMSET YYeCTb
KOHCTPYKTMBHOE WCMOMHEHNEe U B3aMMHOE pPacrofioXEHVNE AATYMKOB MPU X YCTaHOBKe. [laHHbI napaMeTp He BIMSIET Ha 3HAYEHWs!
paccornacoBaHus «/Jo Koppekyuu».

Mocne BbINONHEHWS KAaNMBPOBKM JaHHbIE KOPPEKLMW AOMKHbI GbiTh 3arpyXeHbl B MOAYIb U J0MKHA GbiTh BbINOMHEHa KomMaHaa
«[MepecyeT koapuLmeHToBx». MpyU NpaBUNbLHOW KaNUMGPOBKE OTHOLLEHWE MEXZY aMMnuTyaamu OCHOBHOW rapMOHUKM OOIHKHO GbiTb
GrnU3KUM K eVHULBI, @ Pa3HOCTb (da3sbl — K HYTIHO.

Onsa COXpaHeHna napamMmeTpoB KaﬂI/I6POBKM B 3Hepr0HeSaBVICVIMOI7I namMaTtmn moayna Heobxoaumo paTb COOTBETCTBYHOLLYIO
KOMaHOy U3 MeHio «[lencTBme» OCHOBHOIO OKHa nporpamMmmbl HaCTpOVIKI/I.

Mpu BKIOYEHUM NUTaHUs Modynb MK21 camoCTOSITENBbHO pPaccuuThiBAET HeoGXoauMble KOSMPMULUMEHTHI KOppPEeKuuu, no
[OaHHbIM, COXpPaHEHHbIM B 9HEProHe3aBMCMMON NamsaT Moayns.
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Mooynb BU24

CneumanuanpoBaHHasa nporpamma Anst Hactpolku BN24 umeeT ynoOGHbI MHTEPKENC M BO3MOXHOCTb OOCTyMa KO BCEM
napameTtpam BN24 (PucyHok 50).

=lolx]

daiin  MogkmodeHue  JedicTenA  Momows

ARHR 0 008

Coofi EHWA MHIMKATOPE —v Warepenie 4acToTEl MMNYnECos
Mocne BKADNEHMA MMTaHKHS FFFFFFFF] Bua, | AKTHEHBIA PPOHT MMIYECOE I Mepearmi = I

[P OHMLAHHH NEPBRIE AaHHE! © |4D4D4D4D Bua | ‘T;ETF';'T‘: =S SRR I Q& rH - I

WHTEpPENCOE CEASM

Meprog H3HMEPEHHA YACTOTEI |2 e
Mpi 4ETEKTMROBAHMM OCTaHOBE |?33F?85D Bug, |

MHTEpEAN BPEMEHW 40A IT nepHon,
OETEETHPOBaHWA OCTaHOES H3MEREHHA
p |-||:lH DTCHTE:."TBMM AAHHELS IEDED?SDD Bug |

C MHTERPEHCOE CEASH

MztepeHHan yacToTa 0

JAHTENEHOCTE Nay3sel NOCE Ill3 CEk B Uliagiveis AN OE
HHHUMENHSaLMH [CrapacTe atveHa I 1000 = I KAMT/
|5 5

T abira-ayrel

T abita-ayT OTCYTCTEMA AaHHEIM ©

WHTEphefcoE CEASH CER Kog Megyna nepeaATHHKa

Homep mogyna nepegamymia

_HDKDCTb CEEYEHMA WHAMKSTOpS

111

T 1 5 Kog gaHer B Maceke
Hurepteic RS-485 e EHHE A aHHE B e
[~ Hacrpoiika napamerpos no WHTepdeicy BS-485 I;?zbrl\:l:smsona B
Appec moauna BH24 Ir He IfHClHKaTDp | o7 -333 1o 9333 =l
CkopocTe ofimeHa 9600 = Aurde THM GaHHEIR | unsigned int [2 Gaira) - |
| O] | Bepcua 110 0

PucyHok 50. OkHO nporpammbl HacTpoviku BA24

Mocne ycrnewHoro coeIMHEHNs1 akTuBMpyeTcst MeHio «fenctane». CocTas KoMaH MeHIo «[deicTemes:

e «[lpounTaTb HacTpOWKM M3 MOAYNS» - BbINOMHAETCS CYMTbIBAHME BCEeX HacTpoek us BW24. Mpu atom Tekywue
HaCTPOVKN B hOpMeE 3aMeHSIOTCA NpoYnTaHHbIMU U3 BN24

e «3arpysautb HacTpOWKM B MOOYNb» - HacTpolkum u3 copmbl nepepatTca B moaynb bW24. TMepen 3arpyskom
Npou3BOAUTCS MNpOBepka NapamMeTpoB Ha [JonycTumble 3HadeHusi. [Mpu owubke BblgAETCS COOTBETCTBYHOLLME
coobLeHre, a B MECTO OLLUMOKM yCTaHaBNMBaETCsi Kypcop.

*  «Cbpoc mogyns» - nepegaetca komaHaa cobpoca BN24. MNpu cbpoce cBA3b ¢ BM24 He TepsieTcs.

¢ «CoxpaHuTb TEKyLLYI0 HacTpPOWKy B namaTu» - HacTpoika, 3arpyxeHHas B bU24, coxpaHseTcs B SHeproHe3aBMCUMOM
navsatn BW24. Mpu 3anucu cessb ¢ BW24 He Tepsietcs, a nocne 3anucu cbpoc BU24 aBtomartuuyecku He
npou3BoanTCS.

Tekywee coctosiHie ¢opmbl MOXeT OblTb coxpaHeHO B Buae damna Ha gucke K. B ganbHenwem 3ty dannbl Moryt
UCMOnb30BaTbCH Kak WabmnoHbl, U MPY HOBOM BKITKOYEHUW NPOrpaMMbl HACTPOWMKM 3arpy>XeHbl B (hopMy.

[na paboTbl ¢ opMoi NpeayCMOTPEHbI CriefyoLne KOMaHabl B MeH0 «dain»:

e «OTKpbITE» - 3arpykaeT napameTpbl HAcTPoWku U3 dana B dopMy. Mpyu OTKPLITUN MOSIBNSIETCA OMAroroBoe OKHO
BbiGopa chainna, a npu 3arpy3ke NpPOBepsieTCs KOPPEKTHOCTb OTKpbIToro caina. B cnyyae owwmbku Bbigaetcs
COOTBETCTBYIOLLEE NPEeayNpexXaeHIe.

e «CoxpaHUTb» - COXpaHSIET TeKyLLee CoCTosiHME hopMbl Ha aucke. Mpy coxpaHeHUM OTKpbIBaETCS OKHO BbiGopa dhaiina.
Ecnn ykasaHHbIl paiin cyllecTByeT Ha [MCKe, TO OH aBTOMATWYECKUM 3aMEHSIeTCs HOBbIMM [aHHbiMu 6e3
npenynpexaeHus. MNepen coxpaHeHUeM NPOU3BOAUTCA MPOBepKa NapamMeTpoB Ha AONyCTUMble 3HaYeHusl. B cnyvae
oWMOKM BbiAaeTCs COOTBETCTBYHOLLME COOBLLEeH e, a B MECTO OLUUGKY yCTaHaBNMBaETCS Kypcop.

e «HoBbii» - hopma HacTpoek cbpacbiBaeTca B UCXOAHOE COCTOSIHME.

MN3mMeHeHns1 He BHOCATCS 71



MHCTpyKUMS No HacTpovike Mopyrnew BLUMA.421412.300 N1 OOO HIMM «Bnbpobuts»

Yucnosble napameTpbl, KOTOpble Tpe6y+0T BBOAa 4ucna, uMMerT BCNMbliBawwMe noacKa3kn C OonyCTUMbIMU rpaHuUUuamMu
3HadveHui. MNMoagsegute KypCOp K OKHY BBOAa Tpe6yeM0ro napamMmeTpa, 1 Yepe3 HEKOTOopOoe BpeMa NoABUTCA coobLeHre o 0onyCcTUMbIX
3Ha4YeHUAX.

HaCTpOIZKa COCTOAHUA nHOMKaTopa npu c6poce, OoXugaHum curHana c MHTepd)eﬁCOB CBA3N, ANNTENTbHOM OTCYTCTBUU OAHHbIX C
I/IHTep(*)eVICOB CBA3N N pexnme ocTtaHoBa Npu namMepeHn 4actoTbl HacTpamBakTCA Yepe3 AONOJIHUTEeNIbHOe OKHO (PMCYHOK 51).

B ocHoBHOM ¢hopme (PucyHok 50) BblgaeTcs TONbKO LleCTHaauaTepUYHbIn KoL coobLieHnss 6e3 BO3MOXHOCTM M3MEHEHMS.
M3MeHWTb BbIBOAUMOE COOBLLIEHME MOXHO, HAXaB Ha KHOMKY «Buax» Bo3ne cCOOTBETCTBYIOLLErO NapameTpa.

Coobugenne npn ocranose

I?EEF?SBD OymcTHTE OTreHa ak.

PucyHok 51. OKHO HacTPOWKMN COCTOSIHUS nHAuKaTopa moayns 24

Ha 9KpaHe 0T06pa)KaPOTCF| YyeTblpe 7-CErMeHTHbIX MHAMKaTopa B COCTOSAHNN, COOTBETCTBYIOLLIEMY TEKYLLEMY KOAY.

HaxaB neBoW KHOMKOW MbIWKN Ha CErmMeHTe WHAMKaTopa, COOTBETCTBYIOLIMI CErMeHT MEepeKknioynTCs C aBTOMaTU4eCKUM
N3MeHeHMeM Koaa COCTOAHUS nHankaTopa. Lindposon kog MOXHO BBECTM BPYYHYHO. [INa NOATBEPXAEHUS USMEHEHUA HaXXMUTE KHOMKY
«OK». [ins oTMEHbI N3MEHEHUI — KHOMKY «OTMeHa»

MogpobHoe onucaHne paboTbl € nporpammon HacTpolkn BW24  MoxHO nocmoTpeTb BbIOpaB MNyHKT MeHIo
«MomoLb->NHCTpyKumMsA No paboTe...» UM Haxas Ha KHOMKY «F1».
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NMpunoxeHune A. HasaHayeHWe KOHTAKTOB pa3beMOB

B naHHoM NpUNOXeHnn yKkadaHo Ha3Ha4YeHNA KOHTaKToOB OCHOBHOIO pa3bemMa MOLI,yﬂeIZ.

Ta6nuua 43. Mo,

oynb MK20, MK21, MK30

Homep O6Go3HayeHue HasHauyeHue
KOHTaKTa
A2 GND Oo6wmmn
A4 GND Oo6wmn
A6 +24V HanpspkeHne nuTaHusa mogyns
Al6 Aout 5 AHanorosbIn BbIxoAd 5
Al18 Aout 6 AHanoroebI BbIxod 6
A20 Lout 1 Jlornyeckun Bbixon 1
A22 Lout 2 Jlornyeckun Bbixon, 2
A24 Lout 3 Jlormyeckun Bbixon 3
A26 Lout 4 Jlornyeckun Bbixon 4
A28 CAN GND O6wwmn CAN uHTepdeiica
A30 RS485 GND O6wumin RS485 nHTepdeiica
A32 GND Ooo6wmn
B1 GND O6Lmn
B3 Fin 1 OCHOBHOM MMMYNbCHbIN BXO4
B5 +24V HanpspkeHve nuTaHna mogyns
B7 Spw 1 +24V HanpspkeHue nuTaHua gatymka kaHana 1
B9 Spw 2 +24V HanpspkeHne nuTaHnsa gatymka KaHana 2
B11 Spw 3 +24V HanpspkeHne nuTaHusa gatymka KaHana 3
B13 Spw 4 +24V HanpspkeHne nuTaHusa gatymka KaHana 4
B15 Aout 1 AHanorosbIli Bbixoq 1
B17 Aout 3 AHanorosbI BbIxod 3
B19 Lout 5 Jlormyeckun Bbixon 5
B21 Lout 6 Jlornyeckuin Bbixon 6
B23 Lout 7 Jlornyeckun Bbixon 7
B25 Lout 8 Jlornyeckun Bbixon 8
B27 CAN H Mposoag H CAN unHTepdperica
B29 RS485 B(-) Mpoeoa B(-) RS485 uHTtepdenica
B31 GND O6wwnin
Cc2 GND O6wmn
C4 Fin 2 Pe3epBHbIA MMMYNbCHBIV BXO,
C6 +24V HanpspkeHve nutaHua mogyns
C8 Sin 1 Bxog kaHana 1
C10 Sin 2 Bxog kaHana 2
C12 Sin 3 Bxoa kaHana 3 (B moayne MK21 He ncnonb3yertcs)
Cl4 Sin4 Bxog kaHana 4 (B mogyne MK21 He ncnonb3yetcs)
C16 Aout 2 AHanoroebI BbIxof 2
C18 Aout 4 AHanorosbIn BbIxoAd 4
C20 Lout 9 Jlormyecknn Bbixon 9
C22 Lout 10 Jlornyeckun Bobixoa 10
C24 Lout 11 Jlornyeckun Bbixoa 11
C26 Lout 12 Jlormyeckumn Bbixog, 12
C28 CAN L Mposoa L CAN uHTepderica
C30 RS485 A(+) Mpoeog A(+) RS485 nHrepdenca
C32 GND Oo6wmn

MN3meHeHns He BHOCSATCS
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Ta6bnuua 44. Bnok bN24

Homep OGo3Ha4yeHue HasHa4yeHue
KOHTaKTa
1 RS485-B/CAN-H Mposog B(-) RS485 / H CAN
2 RS485-A/CAN-L MpoBog A(+) RS485 /L CAN
3 COUNT VIMNynbCHLIN BXO4,
4 GND O6Lmn
5 +24B HanpspkeHue nutanuna +24B
6 GND O6Wu nuTaHus
7 RS485/CAN-GND O6wuin RS485/CAN nHTepdeiica

74
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MpunoxeHue b. PacnonoxeHne opraHoB peryrnvpoBKU
B.1 Moagynu koHTpona MK20, MK21, MK30 (Ha 6a3e nnatel MK20/MK30)

MK20/MK30 REV 1.2
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Mepembiukm S1, S2, S3, S4 — BLIOGOP pexrMa KaHanoB namepeHus 1, 2, 3, 4 COOTBETCTBEHHO

CHsTa Pexum paboTbl N0 HANPSXKEHMIO
1-2 Pexnm paboTbl no Toky 4...20MA
2-3 Pexum pabotbl no Toky 1...5MA

Mepembiyka S5 — TepmnHaTop 1200M wnHbl RS485

CHsaTa

TepMnHaTOp OTKNKOYEH OT LUNHbI

Opeta

TepMyHaTop NOSKIHOYEH K LUMHE

Mepembluka S6 — TepmuHaTop 1200M winHel CAN

CHsaTa

TepMnHaToOp OTKNKOYEH OT LUNHbI

OpeTa

TepMyHaTop NOAKIHOYEH K LUMHE

Mepemblyka S7 — 3awmTta 3anucu B EEPROM

CHaTa

3anucb B EEPROM 3anpelleHa

OpeTa

3anncb B EEPROM paspelueHa

Mepemblykn S8, S9 — pexxum paboTbl MMNYNbCHbLIX BXOAOB 1 (OCHOBHOW), 2 (pe3epBHbI) COOTBETCTBEHHO

CHsaTa PexvM paboThbl N0 HANPSKEHMIO
1 WctouHuk curdana OK, Hanpumep, Bbixodbl CUHXpoHU3auun MK40
2 Pexwum pabotbl no Toky 4...20MA
3 Pexum pabotbl no Toky 1...5MA
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B.2 Mogynu koHTpona MK20, MK30 (Ha 6a3e nnatel MK32)
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Mepemblykn X1, X2, X3, X4 — BbIGOp pexxuma KaHanos namepenus 1, 2, 3, 4 COOTBETCTBEHHO

CHsaTa PexnM paboTbl N0 HAaNPs>KEHMIO
1-2 Pexum paboTbl no Toky 4...20MA
2-3 Pexwum pabotbl no Toky 1...5MA

Mepembliuka X8 — TepmuHaTop 1200M winHbl RS485

CHsaTa

TepMnHaTOp OTKNOYEH OT LUNHbI

OpeTa

TepMyHaToOp NOOKIOYEH K LUMHE

Mepembliuka X9 — TepmuHaTop 1200M winHel CAN

CHsaTa

TepMyHaTOp OTKNOYEH OT LUNHbI

OpeTa

TepMrHaToOp NOOKIOYEH K LUMHE

Mepemblyka X10

— 3awuTa 3anmcu B EEPROM

CHsaTa

3anncb B EEPROM 3anpelyeHa

OpeTa

3anncb B EEPROM paspelueHa

Mepemblykm X11

X12 — UICTOYHWMK CUTHaNoB CUHXPOHM3aunn 1, 2 CooTBETCTBEHHO

CHsiTa MICTOYHUK CMHXPOHM3aLMK He BblBpaH
1-2 MogkntoveHune k kaHany namepenus 1 (2)
2-3 MogkntoveHune kK pazbemy X17 (0ObIYHbIV pexunm)

Mepembluka X13, X14, X15 — nogkniodeHe NoaTArMBaroLLLEero pe3nctopa K JONOSTHUTESNTbHOMY
JIOrMYEeCKOMY BX0AY, KaHanam CUHXpOHM3aummn 1, 2 cCOOTBETCTBEHHO

CHsaTa

MoAaTarMBaloLLIMi PE3UCTOP HE MOAKMHYEH

OpeTa

MoATarMBaloLLIMi pesnucTop NoaKMHYeH

76
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Bb.3 bnok nHaukauum b24
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MNepembluka S1 — BbIGOp pexnma paboTbl UMMNYMLCHOMO BXo4a

CHsaTa Bxoa no HanpsieHuto
1-2 [onoXxuTenbHbI UMNYNbLC TOKa
2-3 AKTMBHbIN YPOBEHb HYIb

Mepembluka S2 — TepMuHaTop 1200M WinHLI RS485

CHsiTa TepMnHaToOp OTKNKOYEH OT LUNHbI

Opeta TepMnHaTop NOSKIHOYEH K LUMHE

Mepembliyka S3 — TepmmHaTop 1200M winHel CAN

CHsTa TepMyHaTOp OTKNKOYEH OT LUMHbI

Opeta TepMnHaTop NOAKIHOYEH K LUMHE
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MpunoxeHune B. NapameTpbl HTEpdENUCOB CBA3N

Modynu MK20, MK21, MK30

Uumepgpetic RS485

TTPOTOKOI OOMEHA. ... iiiiiieee e e ettt e e e e s e e e e e s e et e e e e e e s bbb e e e e e e eteesaeenns ModBus RTU (4acTnyHas peanunsauus)
DOPMAT JAHHDBIX. ¢1veteeieeiiiiieiteee e e ettt e e e e e s st aareaaae et satbtaeeaeeesaasasrreeaeeesssreasseeaaes 0e3 6uta napuTeTa, 2 CTONOBbLIX buTa
[1ay3a MEXKAY COOBLLEHMAMM. ... .uvvieeeeiiieiirieeeeeeessttteeeeaeeassstbaeeeeeeeessasstreeaaeessassstseeeaeeeasssssseesreesnses He MeHee 3.5 Galita
(071eT o oToa 4N o Lo] ¥ 1T T S 4800, 9600, 19200, 38400, 57600, 115200 6ut/c
PexnM paBoThl APANBEPA RSABB..........ccuiiiiieii ettt ettt ettt te et e e te et e e bt e sbeesbe e beenseresaene e nonyaynnekc®
MaKCUMATBEHOE UMCIIO YBIIOB HA LLUMHE.......veeveeveereeesreeteeeteeeteasseasseassessessseessaesseassesssessssaseesesnsesnsesssessessasessessasannas 256@
BXOOHOE COMPOTUBIEHNE APANBEPE, HE MEHEE. .......cveevieeeeereeireeeteeteeareetteeteeeteesteesteesteaseesseesaeeaseanseansesseensnes 12k0Om®
ONEKTPOCTATUUECKAN CTOMKOCTD. ... .uttteteaaeesauuteeeaasaeaanseeeeaaeasaassnseseaaaeaaannsseeaeaaasaasnssseeaaeesaannssseeaeassaaannseesnsenes +16kB®

[anbBaHMYeckasa pasBs3ka

[MpumeyaHue:
1. Moxem 6bimb 8bibpaHa 00Ha U3 GhuKCUpPO8aHHbIX ckopocmedl.
2. [lpu ycnosuu npumeHeHus dpatisepa SN65HVD11

Numepgbelic CAN2.0B
[TPOTOKOM OBMEHA........eeeieiireeiiieeeeiiee e e YHUpMUMPOBaHHbINA, Ans paboTbl B cocTaBe annapaTtypbl Bubpobut
DOPMAT COOBLUEHUM. ......cveeerienrieereetieeteesteeteetesteesteesteeeteeebeebeesbeessesbeesbeesreessessnens TOMBbKO pacLUMpPeHHbIe CooBLLEHNSA
MoppepxmBaemble ckopocTu obMeHa (Kout/c) 1000, 500, 250, 200, 125, 100, 40W
MaKCUMarbHOE YMCTIO MOAKITHOUAEMDBIX YBITOB......vecveiureereeireeereeseasseessessseeseesessseesseassessesassessesssessesssesseessesssesseens 120@
CoOTBETCTBME CTAHAAPTY LUMHBI CAN......oiiiiiiieitieitie it et e cteeee et e steeete e eteeete et e erteeteesteesteeaeeteesreesreesaessarees ISO-11898®@
BXOZHOE COMPOTUBIEHNE APANBEPEA, HE MEHEE. .......ccuveteeieesteasiesseesseesseasseasseasseasseassessaessaessesssesssessesssessseessees 5kOm®
ONEKTPOCTATUUECKAS CTOMKOCTD. .. ..uveevveesieiteeteesreassesseessessseesseasseesseessesssesssesssesseessesssssseesseesseenseansesnsesssensasensans +16kB@
TAMBBAHNUECKAN PABBABKA. ... .vecvveiveereereasreesteeseeeseeisesstesssesseasssasesaseasseassesssesssesbeestesssesssestesssssasssasesssesssesssesssseneas HeT?@

[MpumeyaHue:
1. Moxem 6bimb 8bibpaHa 00Ha U3 GhUKCUPOBaHHbIX ckopocmed.

2. [lpu ycrosuu npumeHeHus dpatisepa SN65HVD235

Uumepgpetic SPI

LOTo] o1V = d=Ta {0 T=Toz= |1 1 OO UPPUTRTSRPP 8-paspsaHbin
MakcrmManbHO JONYCTUMASH CKOPOCTD OOMEHA HA LUMHE........uvveeeeeeeeesieeeeeesntieeessereesneeeesansneeesnsseeesnsneeesnannn 400 kbuTt/c
dopmaT agpecaumn K PErMCTPAM HACTPOMKM LUMHBI .......vveeereeeeeseteeessnteeeesseeeesnneeeeaaseeeesnsseeesanneeeseeeens

HanpsiKeHME MUTAHNSA HA PASBEME X2.....ccoiiiiiiiii ittt e e e e e e e e e e e e e e e e n e e e a e e naes
MakcrmanbHO JoNYyCTUMBIN TOK NOTPEONeHns No uenu NuTaHns Ha pasbeme X2
[ AITEBAHNUECKAN PABBABKA. ... teeeiueeeeiuteeeeiutteeeattteesseeeesasbeeeeaasteeeeaabeeeeaabbeeeasbe e e e aabe e e e aabb e e e eabb b e e e aabbeeesabbeesbenbeennenneens

78 N3meHeHns He BHOCATCSA



MHCTpyKUmMA no HacTporike moayrnen

BLMA.421412.300 N1

00O HIMMN «Bnbpobuts»

Mpomokon o6meHa ¢ modynsimu MK20, MK21, MK30 no uHmepdgelicy SPI

WHTepdbenc SPI nogaepxmeatoT Tpy ynpasnstowme komangbl (PucyHok 52):

e TecT NpucyTCTBMSI MOAYNA Ha LWKHe SPI;
e YTeHue JaHHbIX U3 MOAYNS;
e 3anucb AaHHbIX B MOAYIb.

KomaHpa

YCTpOWACTBO ynpaBneHust

Moaynb

TecT nNpucyTCcTBUS

Agpec mogyns (1 6awnt) 0x34

KomaHga — TecT npucyTcTBums
(16anT) 0x80

MoaTteepxaeHue nNpucyTcTBUs
(1 6anT) 0XD5

UTeHne AaHHbIX U3
moayns

Agpec moayns (1 6anT) 0x34

KoMaHga — yTeHune gaHHbIX
(16anT) 0x10

MoaTteepxaeHUe NpucyTCTBUS
(1 6anTt) 0XD5

Mnagwwun 6anT agpeca

Crapwwuin 6aiT agpeca

Yucno sanpalumBaembix 6anT
OaHHbIX

[aHHble n3 mogyns MK30

3anunck AaHHbIX B
Moaynb

Agpec mogyns (1 6awnT) 0x34

KomaHga — 3anvch gaHHbIX
(16anT) 0x40

MoaTteepxaeHue NpucyTcTBUS
(1 6anT) 0XxD5

Mnagwun 6anT agpeca

Crapwwuin 6anT agpeca

Yumcno 3anucbiBaeMbiX 6aNT AaHHbIX

3anncbiBaemMble B MOAYIb AAHHbIE

PucyHok 52. MpoTokon paboTbl Moayns Ha wnHe SPI

I'Ipm NOTOKOBOW 3anucu/yTeHnn BHyTpeHHVIVI CYETYMK agpeca aBTOMaTNYeCKM yBernvyneaeTca Ha 1.
3anuch B HecCylleCTByLlne perucTpbl He Bbi3blBA€T HUKaAKUX penctenn. Ytenune HeCyLleCTBYHOLNX permcTpoB Bo3BpallaeT

3HaveHune OxFF.

MN3meHeHns He BHOCSATCS
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MpunoxeHue I PekomeHaaumMm no HaCTPOUKM moayneun

Modynbs MK20

[ns BbINONHeHUs HacTporku Mmogynb MK20 pormkeH 6biTb noakntodeH k MK yepes nnaty AnarHocTU4eckoro nHTepdgenca MC01
unn MCO01 USB (cM. onncaHue MCO1 u MC0O1 USB cooTBeTcTBeHHO). Ha MK pomkHa GbiTh 3arpyxeHa nporpamma mk20_setup.exe.
Mpepnonaraetca, y4to mogynb MK20 wucnpaBeH, a €ero HacTpoliKa COOTBETCTBYET «XONO4HOMY CTapTy» (BCe MapameTpbl,
oTobpaxaemble Ha KK 1 B OKHax nporpammbl HACTPOVKW, M3MepstoTcsa B pa3psagHoctu AL mogyns).

BeinonHute nopkmtoyeHne k mogynto MK20. [ina atoro B MeHio «CoeduHeHue» BbibepeTe COM MnopT, K KOTOPOMY MOAKIOYEH
MCO1 (npu npumeHeHnn MCO1 USB B onepaumoHHon cucteme Windows cosgaetcst BupTyanbHelin COM nopT), U gante koMaHgy
«[Modknmroyumb». B cnyyae ownbkn coefuHeHuns GyaeT BblAaHO COOTBETCTBYHLLee coobuieHue. Npu HopManbHOM coeaMHEHWUM
HayHeT MuraTb MHOAMKaTOP 3anpoca AaHHbIX U3 moayns MK20.

Mepen HacTponkoi Moayns HeobXoAuMO npoynTaTh BCe HacTporku n3 MK20, ana atoro BbinonHWTe komaHgy «[Jeticmeue->
lMpo4Yumamb ece HacmpoUKu u3 MOOYJIsT».

B o6beM HacTpovikn mogyns MK20 BxoauT:

e KanubpoBska KaHanoB N3mMepeHus 1 YHUULMPOBAHHOTO BbIXOAA;

e HacTpoiika napameTpoB KaHanoB N3MepeHus;

. HacTpoika BbIXO4HOW TOrMYECKON curHanmsaumu,

e HacTtpowka napameTpoB UHTEP(ENCOB CBA3U 1 3aBOACKOIO HOMeEpPa;
*  CoxpaHeHve napameTpos paboTbl B Moayre.

Kanu6poeka KaHasioe uU3MepeHus u yHucpuuupoeaHHoeo ebixo0a

KannbpoBka kaHanoB M3MepeHus 3aKkn4aeTcs B pacyeTe nNsaTv nap KoadrUNEHTOB NMHERHOTO YPaBHEHNS:
. KoadpdmumeHTsl TOKa gatyuka;
¢ KoacpdumumeHTsl 3a3opa;
¢ KoadhduumeHTbl obwwero, HY, BY ypoBHs 2A BubGponepemMelLeHus:;
¢ KoadhduumeHTbl 060pOTHLIX COCTaBNSOWMNX 2A BUOpOnepeMeLLeHNs;
e KoadhdpmumeHTsl yHUnunmpoBaHHOro Bbixoaa.

JononHuTensHo onpeaenseTcs KO3PMULNEHT KOPPEKLIMN 3MepPeHns dasbl 0BOPOTHBIX COCTaBNSAOLLMX.
Mpumep kanubpoBkM kaHaNoOB N3MepeHusi NpoussoanTcs Ana aatyvka [BT10 ¢ npeobpasosatenem NM34:

[dranasoH BbIXOAHOIO CUMHAMa AATHMKE, MA........ciiiiiiieiiiiee et 1-5
[nanasoH N3MepEHNST BUOPOCMELLIEHMST, MM......ccceeiiiurrreereeeiiiirrrereeessssnnnreeaeaesannns 0-2
KoahpmumeHT nepecyeTa BUOponepemMeLLEHNS B BEIXOOHOW TOK, MA/MM........... 0,707

OTKponTE OKHO HACTPOMKM napameTpoB kaHana usmepeHuss «Hacmpolika->KaHanbl usmepeHust». 3ateMm, OTKPOWUTE OKHO
npoBedeHnss kanubpoBKM, [Ons  3TOr0O B OKHE HAacTpOWKM NapamMeTpoB KaHana W3MepeHust BbIMOMHUTE  KOMaHay
«BblyucneHus->Bbiqyucnums koaghgh. napamempos». C NeBow CTOPOHbI OkHa «Pacyem koaghghuyueHmoe» HeobXoaumMo BBECTU
Xenaembli Ananas3oH napameTpa, a cnpaBon — 3HadeHns AL npy nogaye ucnbiTaTenbHbIX CUTHAMOB.

| PacueT KosddmumenTon i ] B
Jdwnana3soH gna 3HaveHnA ALN
0T0fp. Ha KN KaHan 1 KaHan 2 KaHan 3 KaHan 4
FEEET TR SIERIELET [100 [s00 | 768 [3022 | [7es | [3021 | [773 3027 | [768 [3023
(TOKa, HaNpPA¥EHWA daTynka)
Pacier oouero, Hi, B yposa 3 [oo00  [s0000 | ([381 [30e1 | [382 [30sa  [382 [30es = [3e2  [3097
24 Bubponepem.
PR DT B TR [390 [3117 ] [3e0 [3120 3% 3119 | 30 3121
2ABniponepem.

PacueT NOCT. CMEWEHUA |UUD |2uuuuu |?58 |3922 |?59 |3921 |??3 |392? |?58 |3923
(3azopa) | !

Jwana3soH gna 3HaueHnA LIAN
7 oTo0p. Ha KW KaHan 1 KaHan 2 Kanan 3 Kanan 4

PRI ORI SRR ||u.uu [poooo | [[520 [2374 | [ae7 [2386 [512 [2375  [s68 [2a12

BbIXOO0B
TekylWee NAMEDEHHOE 3HAYEHE Ba3bl
FacyeT Koppekunu daabl

YacToTa reHeparopa, I'u. KEHW Kanan 2| 39 KaHan 3| 38 KaHan 4| 28

Bbmnc:nHTb BhIiyncnnte | BhlyMcnuTb | Bhiyncnute |

‘ Copoc [MEHHATE. OTMEHWTE |

Mpumep okHa pacyeTa KoadhduumeHTos moayna MK20

80 N3meHeHnsa He BHOCATCSA



MHCTpyKUmMA no HacTporike moayrnen BLLUMA.421412.300 N1 OOO HIMM «Bnbpobut»

MocnepoBaTenbLHOCTL Kaﬂl/l6pOBKl4 nepBoro KaHana uaMepeHuda no NOCTOAHHOMY TOKY (KaﬂI/IGpOBKa OCTalbHbIX KaHanoB
namepeHums aHanorqua):

1.

2 e

CobpaTb cxeMy, NpeACTaBNEHHYHO Ha pUcyHke 22 «PykoBOACTBO Mo akcnnyaTaumm» BLUMA.421412.300 P3.
CHsaTb nepembidkn S1, S8, X1 (MpunoxeHune b1, B2).

leHepaTop I BbIKMIOYUTD.

3anucaTb B OkHe «Pacyem koaghghuyueHmoes» gmanasoH gatyvka 1 - 5 mA (o6nactb 1).

3anucaTb B okHe «Pacyem koaghghuyueHmos» amanasoH 3asopa 0 - 2000 mkm (obnactb 9).

YcTaHoBUTL MO BOnbTMETPY P2 ¢ momolyblo pesucTopa R2 NocTosiHHOe HanpshkeHue Ha BXOA4e KaHana M3MepeHus
0,56 B (U = Rl = 560 Om O1mA = 0,56 B). 3anucatb 3HadeHme AL Tok gatymka B obnactb 2 1 obnactb 10 (neeas

YacTb 06nacTu, HUKHee 3HaquV|e).

YcTaHoBUTL No BONbTMETPY P2 ¢ nomoupto pesnctopa R2 nMocTosiHHOE HanpskeHWe Ha BXOAe KaHana M3MepeHus
2,80 B (U = RII= 560 Om [5 mA = 2,80 B). 3anucatb 3HayeHne AL Tok gatymka B obnactb 2 1 obnacte 10 (npaBasi

YacTb 06nacTu, BepxHee 3Ha4yeHue).
HaxaTb KHONKy «[MpuHsImb».

MocnepoBaTenbHOCTL KaJ'IVI6pOBKVI nepBoOro KaHana wuamMmepeHuda no nepemMeHHOMY TOKY (KaJ'IVI6pOBKa OCTallbHbIX KaHalloB
namepeHums aHaﬂOFW—IHa)I

1.
2.
3.

a s

10.

11.

12.

CobpaTb cxeMy, NpeACcTaBMNEHHYH0 Ha pucyHke 23 «PykoBOACTBO Mo akcnnyaTaumm» BLUMA.421412.300 P3.
CHATb nepembiykm S1, S8, X1 (Mpunoxerne b1, B2).

3anucatb B okHe «Pacyem koaghghuyueHmos» 3HayeHus BubponepemerteHns 100 n 500 mkm, koTopbiM GyayT

COOTBETCTBOBATbL NOAaBaeMble UCMbITaTeNbHbIE CUrHarnbl (obnacTs 3).
Mo BonbTMeTpy P3 ¢ nomoLubto pesnctopa R3 ycTaHOBUTbL YPOBEHb NMOCTOSAHHOM cocTasnsaoLwen 1,7 B.
YcTaHoBWTb YacToTy reHepatopa 80 I'u.

YctaHoBuTb CK3 rapmoHuyeckoro curHana 39,6 mB, cooTBeTCTBYOWMIA BUOponepemelleHnto 100 Mkm
(U =RB3K =560 Om 0,1mm [D,707 mA/mm = 39,6 MB).

3anucatb 3HadeHusa ALIM cnepytolwmx napameTpoB (06nacTb 4, HKHUE 3HAYEHUE):
a. obwuin ypoBeHb 2A BUGpONepeMeLLeHus:;
b. 2A 1-in o6opoTHOI BUBpOnepemMeLLeHUsI.

3anucaTb B okHe «Pacyem ko3aghghuyueHmos» 3HavyeHne 4acToTbl rapMoHuyeckoro curiana 80y (o6nacte 5).

3anucaTb Tekyluee 3HavyeHue dasbl 1-i 060poTHOM cocTaBnstoLel BUbpockopocTn (obnacTb 6).

YctaHoBuTb CK3 rapmoHuyeckoro curHana 197,96 mB, cooTBeTCTBYHOWMIA BUOpOonepemeLLeHnto 500 MKm
(U =R3K =560 Om 0,5 mm 0,707 mA/Mm = 197,96 mB).

3anucatb 3HadeHusa ALIMN cnegytowmx napameTpos (06nacTb 4, BepxHee 3HayeHue):
a. obLwwi ypoBeHb 2A BUOponepemMeLLeHnst;
b. 2A 1-in o6opoTHOI BUBpOnepemMeLLeHUsI.

HaxaTtb kHOMNKy «[MpuHsmb>».

lIpumeyaHue. Ecnv B hopmMe pacyeTa K0a(pPULMEHTOB HEKOTOPbIE NMYHKTb! BblAeMNeHbl KpaCHbIM LIBETOM, TO 3HAaYEHUSA 3TUX
NYHKTOB HE COOTBETCTBYHT onpeaerieHHbIM Tpe6OBaHVIF|M, KO3 UUMEHTBI MO 3TUM NapamMeTpaM He BbIYMCNAKTCA U B OKHE

HACTPOWKMN KaHana N3MepeHNs: He U3MEHSIOTCS.

M3meHeHns He BHOCATCS
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MHCTpyKUUMA No HacTporike Moaynen

BLMA.421412.300 N1

00O HIMM «Bnbpobuts

Ona  kanubpoBKM  YHUMPUUMPOBAHHbLIX  TOKOBbIX  BbIXOZOB M3  OCHOBHOMO  OKHa
«Hacmpolika->AHanozoeble 8bIX00bI.

nporpamMmmbl BbIMOJIHUTE

a| HacTpoiika aHanoroBbiX BLIXOO0B MOOYNA ;Iglil
AEHcTEME 1
Paspewnts padoty Beixoga (¥ Kawan 1 ¥  Kamwan2 ¥  Kawan3 [¥  Kawan4 [T Kawan5 [T Kawan6

Kanan namepeHna

OwanazoH napametpa (D)

[AWana3oH BeIXOQHOD TOKA, MA

MaKCMMANEHBIR TOK BBIX0OE. MA

Cmew, HynA eslx. (Zoffset), LIAN

Koadd. pacueta aHayeHua LIAM
LIAN = Zoffset + Ka + D * Kb 3

MpWUHATE | feELEL
Koagd. Kb
QOTMEHUTE |

Twn gaHHbl: (MCXOaHHBbIE) |||Eluﬁp0r|epeM. j IEluﬁponepeM. j IEluﬁponepeM. j IEluﬁponepeM. j ITOKp,aTuuKa j ITOKD,EITHHKEI j

|!I{aHan 1 | |I{aHan 2 | |I{aHan 3 =l |I{aHan 4 | |I{aHan 1 | |I{aHan 1 =l

0 |500 | 0 |500 | 0 |500 | 0 |500| | 0

| o o fo

|U4.UU |2U.UU |u4.uu |20.Uu |n4.un |20.00 |U4.UU |2U.UU |uu.uu

[21.01 2 |[2116 [21.03 [2068 [00.00 [00.00
foo00 j_>| [0000 j_=| 0000 j_>| 0000 j_>| |uuuu j_=| 0000 j_>|

|uu.uu |nu.un IUU.UU

Briuncnnte | Briuncnute | Briwncnute | Briuncnnte | Briuncnute | Briwncnute |
529 497 512 568 0 0
3.69 3718 3726 3.688 0 0

OKHO HacTpOWKK aHanoroBbIX BbixogoB moayns MK20

Mopsgok kanubpoBkM MEpBOro  YHUUUMPOBAHHOTO Bbixoda (kanubpoBka OCTanbHbIX  YHUMUUMPOBAHHBIX BbIXOAOB
aHanoruyHa):

1. CobGpaTb cxeMy, NpeacTaBreHHy Ha pucyHKe 23 «PykoBoacTBO Mo akcnnyataumm» BLUMA.421412.300 P3.

© X NGO~ LODN

0 — 500 mkm (obnactb 7).
10. HaxaTb kHOMKy «[TpuHImMb>».

3abnokmpoBaTb paboTy normyeckux Beixogos moayns («Jeticmeue->bnokupoeka s102u4ecKux 8bIxo008»).
KoahdpmumeHThl pacyeTa 3HaveHusa LJAT (ob6nacTtb 3) AOMKHbI PaBHATLCS HYJIHO.
VI3MeHss cMmeLLeHnst Hynsa Beixoga (obnacTb 2) 4obuTtbecsa nokasanui munnnamnepmeTpa P4 4 mA.

3anucatb nonyyeHHoe 3HaveHune LIAT B okHO «Pacyem koaghgpuyueHmos» (0bnactb 8, HkHee 3HaueHue).

M3MeHsas cMmeLLeHns Hynsa Beixoga (obnacTb 2) 4obutbesa nokasaHui munnnamnepmeTpa P4 20 mA.

3anucatb nonyyeHHoe 3HaveHue LIAT B okHO «Pac4yem koaghgpuyueHmos» (obnactb 8, BepxHee 3HaveHue).
Paspewmntb paboTy yHUMLMPOBaHHOIO BbIXOAa, BbibpaTh TMN napameTpa «O6uee CK3», «KaHan 1.

B okHe «Pacyem koaghghuyueHmos» ykasaTb AuManasoH BubponepemelleHns AN yHUULUMPOBAHHOIO BbIXOAa

HaxaTb Ha KHOMKY «Bblyucumb» ON9 aBTOMaTUYeCKOro onpeaeneHns pacqyeTHbIX KOaPUUNEHTOB.

PesynbraThl

BMMCIEHHA KOSOPUUMEHTOR MO KaHaNY M3MEpPEHNA 1
MocToaHHan cocTasnAowan (Tok/Hanpawenve gatumka) A = 0.0259987 /B = 0.000317058

Ofwee, HY, B4 CK3 subponspemew. A= 437638 /B = 0.0359004
OBoOpOTHEIE COCTABNAMOWME BUOpONEpEMELL,. A= 427943 /B = 0.0366703
MocToAHHDE CMELLEHME (3330p) A= -487.001/B= 0.158529
KoperLma M3MepeHni dasel, rpfT = 0.4875

YHADULMPOEEHHEIA BEIX0L A= 529 (B = 3.69

kosdibLEHTE! LoBEENEHE! B OPMY NEPEMETPOE KAHANE WSMEDEHMA.

|

OKHO pesynbTaToB BbIYUCIEHNS pacyeTHbIX koadhduumneHToB Mmoayna MK20

BbluncneHHble KOS(*)(*)I/ILIMGHTI:I aBTOMaTU4eCKM nepenncbiBaroTCAa B COOTBETCTBYHOLME NO3NLMN OKHa «lMapamempsbI kaHasoe
U3MepeHus.
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MHCTpyKUmMA no HacTporike moayrnen BLLUMA.421412.300 N1 OOO HIMM «Bnbpobut»

Hacmpoiika napamempoe kaHasioe usmepeHul

Mocne kanMBpoBKK KaHaNoB U3MepeHuii HE06X0AMMO NPOBEPUTL HACTPOMKM KaXKAoro U3 kaHarnos. B OKHO HacTpPOWMKM KaHanos
N3MepeHunii nepeHocsaTCA OaHHble M3 GnaHka HacTponkM mMomdyns. Ecnu OoaHHble B GraHke HacTPOWKM OTCYTCTBYIOT, TO HeOBX0AMMO
YCTaHOBUTb PEKOMEHA0BaHHbIE NMapamMeTpbl MO YMOYaHUIO (CM. HUKE MO TEKCTY).

ﬁ“’lapaue‘rpu KAHaNoE KsMepennn mogyna MK20 . -IEIli]
Beitmcnesna  Aenciend
| KaHan 1 HKadan 2| KaHan 3 | Kanan 4|
KOHTRONLHEIE 3HAYEHWA— | [ MICKOoOHEIE OaHHBIE nyGuHa yopeaH. pe3ynLTator |
IDSED.D | ,I
Verabies T SAODONSEeM M | 0120 COonNpoTHENEHKE BXOOHOMO pesucTopa, Om BuGponepem. |5
!0‘1.00 IDS.DD |5 vI
Veranka 2 sudponepen. mi [0210 . 'ﬁl’mq:l,awm(a, 14 oT oo HY endponepem.
1anaiaoH endponepem. no i_ |_ BY suBponepen. |5 vI
YeTaeka 3 BuGponepen., MEmM IUEED OManazoHy ToKa OaTyuka, MKM or|0000 Ao 2030

i |5 vl
AeTEKTMPOB3HWE CKAUKa napaMmeTpoE | HHIoaEReM. T M O

Bubponep. 1-i oGopoTHOM ®©a3a 1-il 00opoTHOi |5 'I
5-500 Amnn.  Ta3a 5

0 | |5 vI

¥CTaekn euGponepen., ¢ Mayaa cTapTa anropuTMa, © |10_5 |10.5 |‘1E|.5 PHDEORCUEM. 2 A0

1 Tl 1) -
Ycragka HY sudponepem., MKM IDUSU VUK. BpEMA CraBunnaauny, ¢ IUS.E |05_5 IDE.S Taaa 2-1 ofopoTHOW I I

FHeT. no yer. enGponep., Mew (010

BpemA LeTekT. Nepexona yepes

et no yer. HY suGponap., Mkm (010 KDyTHaHE WaMEeHeHNA. tia (0} [002 IDD2 002 BuGponepem 1/2- of. |5 'I
BpemA OETEKT. Nepexoaa yepes o e aan |5 ,I
Ve L nnenon IDS.D MWHIAM. YpOB. Ckauka, mkm (o) [100 IDED 030 A (sazop}
~PacueTHele KoapduUWEHTE i~ TecT gatyvka
Koagd. A Koatgd. B Y=A+B*AlUN
OBiee, HY, BY endponepen. | 175.055 [0.1478071 SR B )| 00. 00
OBopoTHele BUGpoNEpem. I 171477 ID.14BEE1 IMaKcum. ToK garunka, ma |80.00
CMelyeHne (3a3op) |-4s?.001 |0.158529 TWECT. TECTa AaTunka, MA |E|-5El
Toknatnka [0.0250987 | [0.000317058 e e s
Koahd, KOppeKUMN haskl, rp:’]’u,lﬂ-‘ieﬁD MWH. YpOBEHE BUGRONEREM., MKM |D1UD n | o |
PUHATE M3MEHEHNA TMEHNTH

OKHO HacTpokM NapaMeTpoB KaHana uamepenusa 1 mogyns MK20

B naHHOM okHe Heobxoanmo HaCTpPOUTb:

3HauveHusa YCTaBOK U peXxnm paGOTbI MOoAynA No KOHTPOJIK 3a nepexoaoM naMepdaemMoro napameTpa 4epea3 yCTaBKu;

MapameTpa OETEKTUPOBAHUS «CKayka» obliero ypoBHs 2A BubOponepemelleHusi, 2A 1-1 obopoTHOM u hasbl 1-i
060pOoTHON BUGpONEpeMELLEHUS;

MapameTpbl TecTa gaTyuka;
ny6uHa Gydepa ycpeaHeHUs1 ANs KaX4oro U3 napameTpoB;
NHdopMaLMoHHbIe OaHHble MO KaHany u3MepeHus.

Mocne BbINOMHEHWSI HACTPOKM BCEX NapaMeTpoB kaHana u3MepeHus nepeatb AaHHble B Moaynb «[Jelicmeue->3azpy3umsb
HacmpolKku 8 MoOyJib».

Hacmpolika no2u4eckoli cuzHanusayuu, uHmepgbelicoe ces3u u 3ae00CK020 HoMepa

Ecnn napameTpbl NorMyeckon curHanmsaumm He ykasaHbl B 6naHke HaCTPOWKN MOAYINSA, TO HACTPOWKY NPOBECTN B COOTBETCTBUMU
C pekoMeHOO0BaHHbIMU NO YMOTYaHUIo.

Ecnu napameTpbl UHTEP(ENCOB CBSI3N HE ykasaHbl B GriaHke HacTpOWMKY MOZynsl, TO COOTBETCTBYOLME MHTepdenchl CBSA3N
LOJDKHbI GbITb BBIKITIOYEHbI.

OTKpoWiTE OKHO HaCTPOMKM CUCTEMHbIX napamMeTpoB W MHTepdencos ceasu («Hacmpolika->Cucm. HacmpoUku U uHmepdp.
ces3u»). BeeguTte 3aBoACKOM NOPAOKOBBLIN HOMEP MOAYMSA W rof Bbinycka Mogynsa (4Be nocnegHne umdpbl roga), HaxXMuUTe KHOMKY

«[lMpuHsaMB>.
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MHCTpyKUUMA No HacTporike Moaynen BLLUMA.421412.300 N1 OOO HIMM «Bnbpobuts»

CoxpaHeHue napamempoe pa6oms! 8 Modyrsie

Mepen coxpaHeHvem napameTpoB B Mogyne paboTbl HeobxoouMo nepefaTtb BCe HACTpoOWku B mMopynb. lNocnepoBaTenbHO
OTKPOWTE U NepefanTe HACTPOWKU B MOAYNb U3 CReayLMX OKHO nporpammbl («Jelicmeue->3a2py3ums HacmpoUlKu e MOOYJIb»),
npoBepsis NPaBUIIbHOCTb BBEAEHHbIX AaHHbIX:

e [MapameTpbl kKaHaNoOB N3MEPEHNIA:
0 1-1 KaHan namepeHun;
0  2-1 KaHan uamepeHun;
0  3-1 KaHan uamepeHun;
0  4-1 KaHan namepeHun.
¢ [MapameTpbl aHaNoroBbIx BbIXOO0B.
¢ [MapameTpbl NOrM4ecKon curHanMsaumm.

e CucTeMmHble napameTpbl U NnapameTpbl UHTEPMENCOB CBA3W. B OkHE CUCTEMHbIX MapameTpoB yKasaTb YHUKaNbHbIN
HOMEp MOZYIS 1 rof Bbinycka MOAyns.

BbInonHUTL  KOMaHAQy COXpaHeHUs 3arpy>XeHHblX MapamMeTpoB B MOAYMNb W3 OCHOBHOMO OKHa nporpammbl
«[Jeticmeue->CoxpaHumb mekyujue Hacmpoltiku 8 EEPROM».

CoxpaHuTb napameTpbl HacTponkn Moaynsa Ha aucke MK B Buae davina «@Patis->CoxpaHumb Hacmpolku 6 ¢halisie».
CdopmMurpoBaTh TEKCTOBLIVM OTYET HACTPOVKM Moayns «Palis->Tekcmoebil omyems.

PexomeHOO8aHHbIe 3Ha4YeHUsI napamempoes

Cn1COK CUCTEMHBIX NapaMeTPoB U MHTEP(ENCOB CBS3N

Ha3BaHue 3HaueHue

3agepkKka BKITHOYEHMS NOrMYecKon curHanmsaumm nocne cobpoca (BKNHOYEHUS) MOAyns, CeK 5
MuHMManbHO gonycTumast YyacToTa BpalleHus arperata, 06/MuH 600
MakcuManbHo gonyctumasl YacToTa BpalleHust arperaTa, 06/MuH 10000
JonycTrMoe OTKINOHEHME YacToTa BpaLLeHNsl B pexmme ctabunusaumm, o6/MuH 10
Bpemsi onpegenexusi ctabunusauun/gectabunusaumm YactoThbl BpaweHus no 0.5cek 2
BasoBasi YacToTa Npy OTCYTCTBUM MMMNYJIbCOB CUHXPOH., 06/MUH 3000

Pa3pewntb paboty RS485 nHtepderica: 3anp.

PaspewieHune pabotbl CAN nHtepdeiica: 3anp
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MHCTpyKUmMA no HacTporike moayrnen BLLUMA.421412.300 N1 OOO HIMM «Bnbpobut»

MapameTpbl kaHaIoB N3MepeHUst

HasBaHue 3Ha4yeHune
Cny6uHa 6ydepa ycpedHeHUs1 B BblYMCeHUsAX BubponepemMellerms 5-5000 L 4
"nybuHa 6ydepa ycpenHeHus B BblumncneHusx HY subponepemellieHms 4
"ny6uHa 6ydepa ycpeaHeHus B BblumcneHusix BY BubponepemeLleHus 4
"mybuHa 6ydepa ycpegHeHus B BblYMcneHnsx 1-i 06opoTHOM BubponepemeLeHns 4
Cny6uHa 6ydepa ycpedHeHust B BbluMcneHusax dasbl 1-i 060poTHONM BUBponepeMeLleHms 4
CnybuHa 6ydepa ycpegHeHUsi B BbIYUCNEHNAX 2-1 0G0POTHOM BUGpoNnepeMeLLEHMS] 4
'nybuHa 0ydepa ycpeaHeHus B BblYMCNIEHUAX dasbl 2-11 060pOoTHOM BUBponepeMeLLeHmust 4
"mybuHa 6ydepa ycpegHeHUs B BbIYMCIEHMAX TOKa AaTymka 4
"mybuHa 6ydepa ycpegHeHus B BblYMCEHNAX Y2 - 060poTHOM BUbponepemMeLLeHnst 4
MepBas ycTaBka BubponepemelleHus 5-5000 L, MKM 120
BTopas yctaBka BuGponepemeLleHuns 5-5000 L, MKM 165
TpeTbs ycTaBka Bubponepemewenns 5-500Iy, MkmM 260
'cTepesnc no ycrtaBkam Bubponepemewenns 5-500d, MkM 10
Bpemsi peakunn Ha nepexof 3Ha4eHusi BubponepeMellieHns Yepes yctaBku no 0.5, ¢ 1
YcrtaBka HY BuGponepemeLLeHnsi, MKM 100
nctepesunc no ycrtaske HY BuGponepemeLLeHnsi, MKkm 10
Bpems peakunn Ha nepexo 3HayeHus HY BnbponepemelleHns Yepes yctasky no 0.5, ¢ 1
MuHV1ManbHO AONYCTUMbIV TOK AaTyuka, MA 1,25
MakcumanbHO JoNyCTUMbIA TOK gaTymka, MA 4,75
'McTepesnc no yctaBkaM Toka gatuvka, MA 0,1
Bpemsi peakummn Ha nepexoa 3Ha4YeHUs Toka AaTyvka Yyepes ycTtasku no 0.5, ¢ 1
MuHUM. ypoBeHb 0GOPOTHOM COCT. BUOponepeM. A BbluMcreHnsa dasbl 060pOoTHOM 10
COCTaBNALWEN, MKM
Bpemsi nocne cbpoca anroputma nepes HavanomMm AeTEKTUPOBAHUS «CKayka 10
BnbponepemMelleHus no 0.5 cek
Bpemsi oxxuaaHusi ctabunusauum 3HayeHusi BUGponepeMeLLeHns Ansi BbIYUCIIEHUS YPOBHS 10
«CKayka» no 0.5cek
YpoBeHb M3MeHeHUs 3Ha4YeHnsi BubponepemelleHms 3a 0.5cek 4
MUWHMManbHBIN YPOBEHb «CKayka» 3Ha4YeHUs1 BUbponepemMeLLeHns Anst BKIKYEHUS 40
curHanusaumm
Bpemsi nocne cbpoca anroputMma nepes HavanomMm AeTeKTUPOBaHUS «ckadka» 1-ii 060poTHOM 10
BnbponepemelleHus no 0.5 cek
Bpems oxuaaHus ctabunmsauum 3HadeHus 1-n obopoTHol BubponepemeLLeHms ans 10
BbIYMCIIEHMS YPOBHS «ckadka» no 0.5cek
YpoBeHb M3MEHeHMs1 3Ha4YeHus 1-i 006opoTHON B1OponepeMellerus 3a 0.5cek 4
MUWHMManbHbIN YPOBEHb «CKayka» 3Ha4YeHusi 1-in o6opoTHON BMGponepemMeLLeHms ans 40
BKIMKOYEHUs cUrHanumsaumm
Bpemsi nocne cbpoca anroputMma nepes HavanomMm AeTeKTUPOBaHUS «ckadka» dasbl 1-i 10
o6opoTHon Bubponepemellennsi no 0.5 cek
Bpewmsi oxxupaHna ctabunusaummn aHadeHms asbl 10
1-n o6opoTHON BUbponepemeLleHUst ANs BbIYUCNEHNS YPOBHS «Ckayka» no 0.5cek
YpoBeEHb M3MEHEHMS 3HaYeHuUs1 dhasbl 1-i 06opoTHOW BUGponepemelleHnst 3a 0.5cek 4
MUWHMManbHbIN YPOBEHb «CKayka» 3Ha4YeHUst dasbl 40
1-n 06opoTHON BUGpONEpEMELLEHUS AN BKMTHYEHUS cCUrHan1saumm
ConpoTvBneHue pesvctopa, npecbpasylollero Tok B HanpshkeHne, Om 560
MuHUM. ypOBEHb AranasoHa Toka gartynka, MA 1
MakcuMm. ypoBeHb AnanasoHa Toka gaTtyuka, MA 5
MWHMM. YpOBEHb Anana3oHa BUOpoNepeMeLLEHUS], MKM 0
MakcuM. ypoBeHb Anana3oHa BUbponepemeLleHnsi, MKM (BapuaHTbl) 250
500
1000
2000
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I'Iapameprl NOrMYEeCKon CUrHannsaumm

Ne
BBIX. Jlornyeckasn dopmyna
1. (1Sel + 2Sel + 3Sel + 4Sel)
2. (1Se2 + 2Se2)
3. (3Se2 + 4Se2)
4. (1Se3 + 25e3)
5. (3Se3 + 4Se3l)
6. (1SeL + 2Sel + 3Sel +4Sel)
7. (1SeJ + 1S1J + 1P1))
8. (2SeJ + 2S1J + 2P1))
9. (3SeJ + 3S1J + 3P1))
10. (4Sed + 4S1J + 4P1))
11. (ATn+1Tm +2Tn +2Tm + 3Tn + 3Tm + 4Tn + 4Tm)

0O60o3HaYeHMe KOQoB CUrHaNU3aLmu:

KoOblI o kaHanam usmepeHull (83aMeH ‘X' HyXHO yKa3bleamb HOMep KaHara):

XRrb — owmnbkKa YTeHMs nap. U3 OCHOBH. Cek. XEch — owmnbka YyTeHns napameTpoB

XTm — BbICOKMI YpOBEHb TOKa AaTynka xSel — npeBbilweHne 1-1 ycTaBku

xSe3 — npeBbiweHne 3-11 yCTaBku xSelL — npeBbiweHne yctaBkn HY Bubponepem.
xS1J — ckavok 1-1 ob6opoTHon CK3 xP1J — ckayok casbl 1-1 06opoTHOM

CucmeMmHble KoOb!:

RSr — yteHMe napaMeTpoB 13 pe3eps. CeKUMmn Es1 — ownbka nmMnyn.cMHXpoH. Bxoa 1

Esn - H13Kasa yacTtoTa MMMYN.CUHXPOH. Esm - Bbicokas YacToTa MMMyn.CUHXPOH.
Wpr — 3awjuTa naMmaTn HacTpoek Ans 3annucu Ecan — oubka nHuymnanusaumm CAN uHTepd.
Onepauyuu:

‘() — Bbigenenwue rpynnbl «AJN» ‘+’ — onepaums nornyeckoro “UNAN"

‘I"— nuBepcusa rpynnbl «ANN»

lMpumep:

(1VL + 2VL + 3VL + 4VL) & (Fst)

CTabunnanpoBaHHOM pexumMe paGoThl

Pexum pa60TbI CUrHanbHbIX CBETOAMOA0B Ha MLIEBON NaHeNu

XTn — mManbIi ypoBeHb TOKa JaTvuka
XSe2 — npeBbIleHne 2-11 yCTaBKu
xSeJ — ckayok o0LLEero ypoBHS

Es2 — owmnbka nMnyn.CMHXpoH. BXoZd 2
Fst — cTabunManMpoBaHHbIN pexum paboTbl
Ffl — meangp 1My

‘&’ — onepaums nornyeckoro «M» mexay
rpynnamu «AJTN»

CurHanusauus o npesblleHnn HY YCTaBKu N0 O4HOMY U3 KaHaloB U3MepeHusa B

Ceetognog Jlornyeckas dopmyna
War (1Sel + 2Sel + 3Sel + 4Sel) + (1SeL + 2Sel + 3SelL + 4Sel)
Alarm (1Se3 + 2Se3 + 3Se3 + 4Se3) +
(1Sed + 1S1J + 1P1J)+(2SeJ + 2S1J + 2P1J)+(3SeJ + 3S1J + 3P1J)+(4SeJ + 4S1J + 4P1))

lMpumeyaHue: oonycKkaeTca UCMonb3oBaTh TONLKO onepaumio norudeckoro «MJNW» ana kogoB curHanmsauum.
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Mooynb MK30

[na BbinonHeHus HacTpoiku moaynb MK30 gomkeH ObiTh nogkntoyeH k MK yepes nnaTy AvarHocTuyeckoro uHtepdgerica MC0O1
unn MCO01 USB (cm. onncaHne MCO1 n MCO1 USB cooTtBeTcTBeHHO). Ha MK gomkHa 6bITh 3arpykeHa nporpamma mk30_setup.exe.
Mpepnonaraetca, 4yro mogynb MK30 wcnpaBeH, a €ero HacTpoWKa COOTBETCTBYET «XONOAHOMY cTapTy» (BCe MapameTpbl,
oTobpaxaemble Ha XKKW 1 B okHax nporpammbl HACTPOWKK, M3MepsitoTcsl B pa3psgHocTu AL moayns).

BbinonHute nogkntoyeHve k mogynio MK30. ns atoro B MeHio «CoeduHeHue» BbibepeTe COM nopT, K KOTOPOMY MOAKMHOYEH
MCO1 (npn npumeHeHnn MCO1 USB B onepaumoHHon cucteme Windows cosgaetcs BupTyanbHeii COM nopT), u gante KoMaHgy
«[Modknoyumb». B cnyyae ownbkn coefuHeHus GyaeT BblAaHO COOTBETCTBYMOLlee cooblieHue. [pu HopManbHOM COeAVMHEHWM
HayHeT MuraTb MHOUKaTOP 3anpoca AaHHbIX u3 Mmogyns MK30.

Mepen HacTporko Mogynst Heobxoaumo npounTaTb Bce HacTponku u3 MK30, ans aToro BbINONHUTE koMaHay «[Jelicmeue->
lMpo4Yumame ece HacMpoUKu u3 MoOysist».

B 06beM HacTporiku moayns MK30 BxoauT:

¢ KannbpoBka kaHanoB M3mepeHus 1 YHUOULMPOBAHHOTO BbIXOAA;

¢ Hactpoiika napameTpoB kaHanoB U3MEPEHUS;

e HacTtpolika BbIXOOQHOW NOrMYEeCcKon curHanusaumu,;

¢ HacTtpoiika napameTpoB MHTEPENCOB CBA3N 1 3aBOACKOro HOMepa;
¢ CoxpaHeHue napameTpoB paboTbl B Moayre.

Kanu6poeka kaHasioe usmMepeHusi U yHUGUYUPOBaHHO20 8bix00a

KanubpoBka kaHanoB n3MepeHus 3akrnovaeTcs B pacyeTe YeTbipex nap KoapdrumneHToB NIMHENHOTO ypaBHEHNS:
e KoathdumumeHTsl TOKa gaTyuka;
e KoadpdpumumeHnTsl obwero, HY, BY yposHs CK3 BuGpockopocTy;
*  KoadpdmumeHTtbl 060poTHBIX cocTaBnsowmx CK3 BubpockopocTy;
e KoadhmumeHTbl pasmaxa «nuk-nuk» curHana BubpockopocTu.
JononHuTeneHo onpeaensieTcsa KO3MULNEHT KOPPEKLMN n3MepeHns dasbl 00OPOTHBIX COCTaBMNSAOLLMNX.

Mprmep KanMbpoBKM KaHANoOB M3MepPEHMs NpousBoanTca anga aatdmka AMNd322MB:

[nanasoH BbIXOAHOMO CUMHAMa AAaTUUKE, MA.......cccuviieieeeieiiieeee e 1-5
[rnana3oH n3MepeHnst BUOPOCKOPOCTU, MM/C.....c.uuveerueeeeiieiineaanieeeeneeennnnnes 0-15
KoadhdpumumeHT nepecyeTa BUOPOCKOPOCTU B BbIXOAHOW TOK, MAIG/MM....... 0,05

OTKponTE OKHO HACTPOVKW MapameTpoB kaHana usmepeHus «Hacmpolika->KaHanbl usmepeHusi». 3ateMm, OTKPOWTE OKHO
npoBedeHuss kanubpoBKW, QAN STOr0O B OKHE HACTPOMKM napamMeTpoB KaHanma W3MepeHust BbIMOMIHUTE  KOMaHdy
«BblyucneHus->Bbiqucnums koaghgh. napamempos». C neBow CTOPOHbI OkHa «Pacyem KoaghghuyueHmoe» Heobxoammo BBECTU
Xenaemblii AgnanasoH napameTpa, a cnpaBon — 3HadeHns AL npy nogaye ncnbiTaTenbHbIX CUrHAmMoB.

lMpumeyanue. 3HaveHna AL gna Bcex napameTpos, nsmepsiemblx mogynem MK30, npeactaBneHo B dhopmaTe ##.##
(Touka mexagy OBymMS uudpamu). Touky npu 3anucu 3HadeHun AL cnegyet He yuuTbiBaTh. Hanpumep, 3HadeHue AL 38.22 ,
oTobpaxaemoe Ha XKW, cnegyeT untaThb kak 3822 .

| Pacuer kosddmumenTon i ] 4]
JwranasoH gnAa 3HaueHWA ALLIN
oT0fp. Ha KN KaHan 1 KaHan 2 KaHan 3 KaHan 4
FEEET TR SIERIELET [100 [s00 | 826 [4004 | [828 [4005 = [827 [a004 | [828 [4008
(TOKE, HANPA¥EHWA daTynka)
Pacier odero, Hi, B yposin 3 [300 1500 [248 [1992 | [268 [1902  [248 [1092 ([248 [1902
EMDpOCKOCPOCTH
PRI G G E R 4 197 Jiser | [1e7 [1ss1r | [1e7 [1se1 | [197 [1sed

EMDpOCKopoCTK

Pacuer 2A BMGpoCKOpOCTI |8.49 |42.43 |439 |3192 |¢3s |3192 |445 |3200 |44s |3200

[JunanaaoH gna 3HaveHuA LIAN
7 oToGp. Ha KW KaHan 1 KaHan 2 KaHan 3 KaHan 4

FERET RID SRET ]|0.00 [15.00 [509 [2367 | [400 [2257 | [487 [2337  [4o0 [2249
BEIXOOO0BE

Tekywee W3MEPEHH 08 3HAYEHWE Pasbl

YacToTa reHepatopa, I'u, KEHW KaHan 2| 19 KaHan 3| 19 KaHan 4|18

EhII-IMC.I'IMTh BhiyncnnTe | BrlucnuTe | Briuncnute |

PacueT KoppekunK daskl

‘ Copoc [EHHATE: | OTMEHHTE

Mpumep okHa pacyeTa kKoaddpuruneHToB moayna MK30
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MocnepoBaTenbHOCTL Kaﬂl/l6pOBKl4 nepBoro KaHana W3MepeHuda no NOCTOAHHOMY TOKY (KaﬂMGpOBKa OCTallbHbIX KaHanoB
namepeHums aHanorqua):

1.

a ks wn

CobpaTb cxemy, NpeAcTaBEHHYHO Ha pUCYHKe 22 «PykoBOACTBO Mo akcnnyaTaumm» BLUMA.421412.300 PO3.
CHsaTb nepembldkm S1, S8, X1 (MpunoxeHue b1,62).

eHepaTtop I BbIKMOYUTD.

3anuncaTb B OkHe «Pacyem koaghghuyueHmos» gmanasoH gatdvka 1 - 5 MA (o6nactb 1).

YcTaHoBUTL MO BONMbTMETPY P2 ¢ nomollbio pesnctopa R2 MOCTOSIHHOE HanpsikeHWe Ha BXO4e kaHana M3MepeHus

0,56 B (U = RID=560 Om [11MA = 0,56 B). 3anucatb 3HaveHne AL (Tok gatumka) B obnactb 2 (neeas 4yacTb obnactu,
HWXKHEe 3HayeHue).

YcTaHoBUTL MO BONbTMETPY P2 ¢ nomollbio pesnctopa R2 NOCTOSHHOE HamnpsikeHWe Ha BXO4Ee KaHana M3MepeHus

2,80 B (U = RM= 560 Om [b MA = 2,80 B). 3anucatb 3HauyeHne AL (Tok gaTtumka) B obnactb 2 (NpaBasi 4acTb obnactu,
BEpXHeEe 3HaYeHue).

HaxaTtb KHOMNKy «[MpuHsimb>».

MocnepoBaTenbHOCTL Kanm6p03|<m nepBoro kKaHana wuamMepeHua no nepemMeHHOMY TOKY (KaﬂVIGpOBKa OCTallbHbIX KaHalnoB
namepeHums aHanorqua):

1.
2.
3.

o

10.

11.

12.

CobGpaTb cxeMy, NpeacTaBneHHy0 Ha pucyHke 23 «PykoBoacTBo no akcnnyaTauumu» BLUMA.421412.300 P3.
CHsaTb nepembidkm S1, S8, X1 (Mpunoxenue b1, B2).

3anucatb B okHe «Pacyem koaghgpuyueHmos» 3HadeHuss CK3 Bubpockopoct 3 u 15 mm/c, koTopbim OyayT
COOTBETCTBOBaTb NoAaBaeMble MCMbiTaTeNbHble curHanbl (obnacte 3). vanasoH ABOWHON aMnnuTyAbl BUOPOCKOPOCTU
BbIYMCMAETCH aBTOMAaTUYECKN NOCIE HAXaTNS Ha KHOMNKY «[TpuHsamb>.

Mo BonbTMeTpy P3 ¢ nomoLubio peanctopa R3 ycTaHOBUTL YPOBEHb NOCTOSIHHOM cocTaensiiowen 1,7 B.
YcTaHoBuUTbL YacToTy reHepatopa 80 My,

YctanoBuTte CK3 rapmoHuyeckoro curHana 84mB, cooTBeTcTBYOLWMIA BUGPOCKOPOCTU 3 MM/C
(U =RNIK =560 Om [3 mm/c [D,05 mMAld/mm = 84 mB).

3anucatb 3HauyeHns AL cnegytowmx napameTpos (06nacTb 4, HWKHUE 3HaYeHue):

a. obwwin ypoBeHb CK3 BubpockopocTy;

b. CK3 1-in obopoTHO BUGPOCKOPOCTY;

C. [ABOWHas amnnuTyaa BUGPOCKOPOCTK.
3anucaTb B OkHe «Pacyem KoaghghuyueHmoe» 3Ha4yeHmne 4acToTbl rapMOoHuYeckoro curHana 80 'y (obnactb 5).
3anucatb Tekyllee 3HadeHve dasbl 1- 060poTHOW cocTaBnsoLwe BUbpockopocTh (obnacTtb 6).

YctaHoBuTb CK3 rapmonunyeckoro curHana 420 mB, cootBeTCTBYHOWMIA BUBpPOCKOpOCTH 15 MMm/c
(U =RNIK =560 Om [15mm/c [D,05 mAld/mm = 420 mB).

3anucatb 3HayeHns AL cnegytolwmx napameTpoB (obnacTb 4, BepxHee 3HayeHue):
a. ob6wwi ypoeHb CK3 BubpockopocTy;
b. CK3 1-i1 06opoTHOM BMBPOCKOPOCTY;
C. [ABOWHas amnnuTyaa BUBPOCKOPOCTU.

HaxaTb KHOMKy «[MpuHsImb».

lMpumeyaHue. Ecnu B q)opme pacyeTa KOS(*)dI)I/ILIMGHTOB HEKOTOpbl€ NYHKTbl BblAeleHbl KpaCHbIM LBETOM, TO 3HA4YE€HUA 3TUX
NMYHKTOB HE COOTBETCTBYHT onpenesieHHbIM TpeGOBaHVIFIM, KO PULUMEHTBI MO 3TUM NapamMeTpaM He BbIYUCNAITCA U B OKHE
HaCTPOMKKN KaHana n3aMepeHnsa He U3MEHSIOTCS.
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BLMA.421412.300 N1
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,D,ﬂﬂ KaﬂM6p08KI/I yHI/I(*)MU,I/IpOBaHHbIX TOKOBbIX BbIX040B n3 OCHOBHOIO OKHa nporpamMmmbl BbINONMHUTE
«Hacmpolika->AHanozoesble 8bIX00bI.
ﬂ| HacTpoiika aHanoroBbiX BLIXOO0B MOOYNA - |E||5|
AEHcTEME 1
Paapewnte pafoTy BEXOOA i7 Kanan 1 i~ Kanan 2 I~ Kanan 3 v Kanan 4 o Kanan 5 o Kanan 6
Tun gaHHblx (Mox gadHele) (|0 Gwee CR3 j IOﬁu.Lee CK3 j IOﬁu.Lee CK3 j IOﬁu.l,ee CK3 j ITOKp,aTuuKa j ITOKD,EITHHKEI j
Kaan nsmeperma  |(KaHan 1 | |I{aHan 2 | |I{aHan 3 =l |I{aHan 4 | |I{aHan 1 | |I{aHan 1 =l
OwanaaoH napametpa (D) I 0 I 15 I 15 I 0 I 15 I 0 I 15 I 0 I 0 I 0 I 0
[IMANa30H BLIXOAHOT TOKE, MA |U4.UU |2U.UU |u4.uu |20.Uu |n4.un |20.00 |U4.UU |2U.UU |uu.uu |uu.uu |nu.un IUU.UU
MaKcHMankHeIA ToK Beixofa. MA |54 0g 2 |22.05 |21.35 |22.13 |uu.uu |nu.un
CMmeul. HynA Beix. (Zoffset), = | =l | =T | =l | I =T | =T |
L1, Hy] ( ), LIATT IDDUU =i = IUDUU = | 0000 = | - 0ooo = | = Qaooo = | 0000 = | -
Koadd. pacueta aHayeHua LIAM
LIAN = Zoffset + Ka + D * Kb 3 Beluncnnte | Beluncnute | Beluncnuts | Beluncnnte | Beluncnute | Beluncnuts |
T R | Koagd. Ka 509 400 487 400 0 v
Koagd. Kb ||| 123.867 1238 123.333 123.267 0 v
DT EHHTE |
OKHO HacTpOWKN aHanoroBbIX BbIxogoB Moaynsa MK30
Mopsgok  kanMbpoBKM NEpBOro  YHUUUMPOBAHHOTO BbiIxoAa (kanubpoBka OCTamnbHbIX  YHUPUMUMPOBAHHBIX  BbIXOAOB
aHanorunyHa):
1. CobpaTtb cxeMy, NpeacTaBneHHy0 Ha pucyHke 23 «PykoBoacTBo no akcnnyatauumu» BLUMA.421412.300 P3.

© X NGO~ LODN

Mm/c (obnacTb 7).
10. HaxaTb KHONKy «[TpuHsimb».

HaxaTb Ha KHOMKY «Bblqyucnumb» N9 aBTOMaTUYECKOro onpeaeneHns pacqyeTHbIX KOaddULNEHTOB.

BriHMcneHns KoshGUUAIEHTOB No KaHany MsMepeHua 1

MoCToAHHEA COCTABNAOWER (Tok HanpmxeHe gaTtqauka) A = -0.0386476 /B = 0.000314663

Ofwee, HY, BY CK3 bpockopocTi

OBopoTHEIE COCTABNAOLME BMDPOCKOPOCTH

2A curHana eMBpoCKopocTH

Koperkwasa nsmepermin gaser, rpTu

YHAQULMPOBEHHEI BLINDL

A=

A= 1.29191/B = 0.00216763
A= 3.07295(B = 0.00308219
= 0.2375
A= 509 fB = 123.867

koadduLpeHTEl aobasneHs! B GopMy NaPaMETPOE KaHANE MSMEPEHMA.

1.29358 /B = 0.00172018

x|

OKHO pesynbTaToB BbIYUCNEHNS pacyeTHbIX koadhduumneHToB Mmoayna MK30

M3aMeHsst cMmeLlennst Hyns Beixoga (obnacTb 2) 4obuTbes nokasaHui MunnuamnepmeTtpa P4 20 MA.
3anucatb nonyyeHHoe 3HaveHne LIAT B okHO «Pac4Yem koaghghuyueHmos» (obnactb 8, BepxHee 3HaveHue).

3abnokupoBaTb paboTy normyeckmx BoixofoB Moayns («Jelicmeue->Bbnokupoeka j102U4eCcKuUx 8bIX0008»).
KoadhdpumumeHTbl pacyeTa 3HaveHuns LJAT (obnacTb 3) AOMKHbI paBHATLCA HYIHO.
I3aMeHss1 cMeLleHnst Hyns Beixoga (obnacTb 2) 4obuTbcsa nokasanui MunnuamnepmeTtpa P4 4 mA.
3anucatb nonyyeHHoe 3HaveHue LIAT B okHO «Pacyem koaghgpuyueHmos» (06nactb 8, HxHee 3HaueHue).

PaspelwmnTb paboTy yHUULMPOBAHHOIO BbIXOAa, BbiIOpaTh TMN napameTpa «O6wee CK3», «KaHan 1».
B okHe «Pacyem koaghgpuyueHmos» ykasatb gmanasoH CK3 Bubpockopoctv Ana yHudMumpoBaHHoro Beixoga 0 — 15

BbluncneHHble KOahdUUNEHTbI aBTOMaTUYECKM NEPENUCLIBAIOTCS B COOTBETCTBYHOLLME NO3MLMK OKHa «[Mapamempbl kaHanoe

U3mMmepeHus.
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Hacmpoiika napamempoe kaHasioe uamepeHul

Mocne kanMBpoBKK KaHamnoB UsMepeHuii HE0BX0AMMO NPOBEPUTL HACTPOMKM KaXKAoro U3 kaHarnos. B OKHO HacTPOWMKM KaHanos
N3MepeHunii NepeHocaTca AaHHble M3 GnaHka HacTponkM mMogdyns. Ecnu OaHHble B GnaHke HacTPOWKM OTCYTCTBYIOT, TO HeoBXoaMMo
YCTaHOBUTb PEKOMEHA0BaHHbIE NapaMeTpbl MO YMOYaHUIO (CM. HIKE MO TEKCTY).

ﬂ;h‘l-apaue'rpu KaHanos MsMepeHnn moayna MK30 o _IEI|1]
Beiuvcnermna  Jenciend
EKEIHEIJ'I 1 HIaHan2| KaHan 3 | H:aHan4|
KOHTpONbHEIE 3HAYUeHWA | [ VlcxogHble OaHHbIE rTRyGrHa yopedH. peayneTaTtoE |
|U14D.D
VeraEa T oDiers CIc ale IW ConpoTHENEHWE BX0OHOMD peanctopa, Om Ofwee CK3
!Dd-.DD IED.DD -
Sorea > Gbiices U MaliE I_U?.'HJ ToK gaTyuka, mMA oT oo HY CK310-F2Ty
OnanaaoH anBpockocpoTi No i_ I_ BY CK2 2F-1000 Ty
Yeraeka 3 ofwero CK3, mmic |11.20 OWana3oHy ToKa Oarynka, Mmic ox|02.00 Ao|15.00

CK3 1-it oGopoTHoN

—OeTeKTUpOBaHWE CKayka NapamMeTpoe

IU.EEI . .
ucr. no yer, ofwere TK3, Ml Obuee S ®a3a 155 OBOpOTHOR

il

BpemA geTekT. nepexoda Yepea CK3 CK3  ®asa
IDB.D 1 i
ycrankm obulero CK3, ¢ Mayaa CTapTa anropuTMa, ¢ |1U_5 I1U.5 |1D.5 0 SR
Yeraeka HY CK3, mmlc IDD.ED st moEat: crtinaint ¢ 105_5 |”5-5 105_5 ®a3a 2-it o0opoTHON
| "k 10
et no yor. HY CK3, mmic |0.20 KpyTHIHa W3MEHEHIA, MIIC (Tp.) ID-U5 IU.UE IDUE Paamax "nuk-nuk” v
Bpema geTekT. nepexoda uepea Tok naTiuka |5 v|
yeTasky HY CK3, ¢ IDS.D MUHUM. YpOEB. CEayka, Mmic (rp.) |'1_|jU |1.gu |039
PacuetHble KoagduUMeHTEl KoanD. A Ko300. B —TecT garunka
Ofuwee, HY, BY CK3 sudpock. | 1.29358 |D.UD1?2018 ¥=A+B*ALM MUHWM. ToK gatyuka, ma  (00.00
OGoport. coctaen. CHC Bvlﬁpou(op_l 1.29191 |D.0021E?E3 MaEKCHRL. TOK OaTUnKa, M4 |50.00
Tokpardnka [-0.0305476  [0.000314563 TWCT. TecTa garuinka, mA  |0.50
o Bpema getekT. nepexoda 03.0
| 5
Pazamax mk-nnk” | 3.07295 [0.00308219 il e |

Mt ypoReHs CK3 OnA Belyucn. IU_QD
Koagd. dropmkl

MWH.YpOBEHE CNEKTP. COCTAEM. |DD4DD

MuH. ypoB. CK3 ons eslunen. dase (0.20

Koadup. koppekLi dassl, rply ID'23?5 [TRHHATE HaMEHEHWA | O EHTE |
MocT. kopp. $azsl ofop. CocT,, ip IDDUD

OKHO HacTpoWku napameTpoB kaHana namepenus 1 mogynsa MK30

B naHHoOM okHe Heobxoanmo HaCTpPOUTb:
N 3HaueHus YCTaBOK N PeXnm paGOTbI MoAyn4a No KOHTPOMK 3a nepexoaomM uamMmepdaemMoro napamMmeTtpa 4Yepes yCTaBKu,

e [lapameTpa peTeKkTMpoBaHUs «ckadka» obuwero ypoBHsa CK3, CK3 1-ii obopoTHoi u dcasbl 1-1 0GopoTHOM
BMBPOCKOPOCTY;

» [MapameTpbl TeCTa JaTunKa;
» [nybuHa Gydepa ycpegHeHVst Ans KaXA0ro U3 napameTpos;
*  VHdopmaLVoHHble faHHbIE MO KaHamy U3MepPEeHWsI.

Mocne BLINOMHEHWS] HACTPOKM BCEX NapaMeTpoB kaHana U3MepeHus nepefatb AaHHble B Moaylb «[Jelicmeue->3azpy3umsb
Hacmpoliku 8 MOOyJIb».

Hacmpolika nozu4eckoli cuzHanu3sayuu, uHmepgelicoe cesi3u U 3a800cK020 HOMepa

Ecnn napameTpbl NOrMYeckon curHanmaaumm He ykasaHbl B 6n1aHke HaCTPOWKN MOAYNS, TO HACTPOWKY NPOBECTM B COOTBETCTBUM
C PEKOMEHO0BAHHBLIMY MO YMOSYaHWIO.

Ecnn napameTpbl nHTepdencoB cBA3M He ykasaHbl B GrnaHke HacTpOMKM MOAYMs, TO COOTBETCTBYHLUME UMHTEP(ENChl CBA3N
[OMKHbI ObITb BBIKMHOYEHBI.

OTKpONTE OKHO HACTPOWMKM CUCTEMHBLIX MapameTpoB U MHTepdenco cBs3n («Hacmpolka->Cucm. HacmpoUku u uHmepg.
ces3u»). BBeanTte 3aBoACcKOM NOpPSOKOBBLIV HOMEDP MOAYMS W rOf Bbinycka Mogyns (4Be nocrnegHue umdpbl roga), HaXXMUTEe KHOMKY
«[lMpuHaMB>.
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CoxpaHeHue napamempoe paboms! 8 Modysie

Mepen coxpaHeHnem napameTpoB B Mogyne paboTbl HeobXoauMo nepefaTtb BCe HACTPOWkM B mMopynb. lNocnegoBaTenbHO
OTKPOWTE U NepefanTe HACTPOMKN B MOAYNb U3 CNEAYLWMX OKHO nporpammbl («Jelicmeue->3azpy3umb HacmpolKu e MOOYJIb>),
npoBepsis NPaBUIbHOCTb BBEAEHHbIX AaHHbIX:

e [MapameTpbl kaHaNoOB N3MEPEHNIA:
0 1-1 kaHan namepeHun;
0  2-1 KaHan uamepeHun;
0  3-1 KaHan uamepeHun;
0  4-1 KaHan namepeHun.
¢ [MapameTpbl aHaNoroBbIxX BbIXOO0B.
e [MapameTpbl NOrM4ecKkon curHansaumm.

e CuctemHble napameTpbl U NnapameTpbl UHTEPdENCOB CBA3N. B OkHE CUCTEMHbIX MapameTpoB yKasaTb YHUKaNbHbIN
HOMEp MOZYIS W rof Bbinycka MOAyns.

BbInonHUTb  KOMaHAQy COXPaHEHUsA  3arpyXeHHblX MapamMeTpoB B MOAYNb W3 OCHOBHOMO OKHa MNporpammbl
«[Jeticmeue->CoxpaHumb mekyujue Hacmpotiku 8 EEPROM».

CoxpaHuTb napameTpbl HacTponkn Mogynsa Ha aucke MK B Buae danna «@atis->CoxpaHumb Hacmpolku 6 ¢halisie».
CdopmumpoBaTh TEKCTOBLIV OTYET HACTPOWKN Moayns «@Palis1->Tekcmoebili omyem:.

PexomeHO0B8aHHbIe 3Ha4YeHUsI napamempoes

Cn1COK CUCTEMHBIX NapamMeTPOoB U MHTEPENCOB CBS3N

Ha3BaHue 3HaueHue

3agepkKka BKITHOYEHMS MOrMYECKOW cUrHanmaaummu nocne cbpoca (BKNOYEHUS) MOAYNS, CeK 5
MuvHuManbHO gonycTumas YyacToTa BpalleHus arperata, 06/MuH 600
MakcumanbsHo gonyctTumasl YacToTa BpalleHus arperata, 06/MuH 10000
JdonycTrMoe OTKINOHEHUE YacToTa BpalleHWsi B peXXxume ctabunmnsaumm, ob/MuH 10
Bpemsi onpegenexusi ctabunusauun/gectabunusaumm YactoThl Bpawerust no 0.5cek 2
BasoBasi YacToTa Npu OTCYTCTBMM UMMNYJIbCOB CUHXPOH., 06/MUWH 3000

Pa3pewntb paboty RS485 untepderica: 3anp.

PaspeuieHune pabotbl CAN nHtepdeinca: 3anp
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MapameTpbl kaHaMoB M3MepeHust

HasBaHue

3HauyeHue

'nybuHa 6ydepa ycpegHeHusi B BblumncneHnsix obwero CK3 Bubpockopoctu

'nybuHa 6ydepa ycpeaHenus B BbiuncneHuax HY CK3 Bubpockopoctu

"nybuHa 6ydepa ycpeaHeHus B Bbluncnernmax BY CK3 BubpockopocTtu

"nybuHa bydepa ycpegHeHus B BblumncneHmsax 1-n o6opotHomn CK3 BrubpockopocTn

"ny6uHa 6ydepa ycpeaHeHUs1 B BblYMcNeHMsX dasbl 1-i 060poTHON BUBPOCKOPOCTH

"ny6uHa 6ydepa ycpeaHeHust B BblYMcneHusx 2- o6opoTHon CK3 BnbpockopocTn

'nmybuHa 6ydepa ycpeaHeHus1 B BblYUCNEHUAX dhasbl 2-1 060pOTHOW BUBPOCKOPOCTHU

rny6uHa Gydepa ycpeaHeHVs1 B BbIYMCIIEHUSIX TOKa AaTyMKa

rny6uHa Gydepa ycpeHEHVS] B BbIYMCTIEHUSIX aMMNnUTyabl pasMaxa «MuK-NMk» BUGPOCKOPOCTH

MuWHMManbHO AONYCTUMEIN YPOBEHb KBaapaTa aMnimMTyabl CNekTpanbHOW COCTaBNsoLWEN B
pasmepHocTn ALIM

(oY E o B E B B B R B

400

MepBas ycTtaBka ob6uwero CK3 Bubpockopoctn, Mm/c

BTopas ycraBka obuwero CK3 BubpockopocTtn, Mm/c

7.1

TpeTbs yctaBka obuwero CK3 Bnbpockopoctu, Mm/c

11.2

McTepesnc no yctaBkam obuero CK3 BubpockopocTtn, MM/C

0.1

Ycrtaska HY CK3 Bubpockopoctu, Mm/c

0.5

"'mctepesnc no ycraske HY CK3 BnubpockopocTtu, Mm/c

0.05

MwHMManbHO JONYCTUMbIA MOCTOSHHBIN TOK AaTyuka, MA

MakcumanbHO ONYCTUMbIA MOCTOSIHHBIN TOK AaTtymka, MA

"'mcTepesnc no ycraekam Toka gatumka, MA

MuHumanbHbIn ypoBeHb CK3 060poTHON cocTaBnsiioLelt BUBPOCKOPOCTM ANs BblYUCIIEHUS
a3kl 060POTHOM COCTaBNALLEN, MM/C

MuHMManbHbIN ypoBeHb o6wero CK3 BMOpocKopocTn A BbluMCeHUs koadhpumumeHTa opmbl
curHana, mm/c

Bpemsi peakumn Ha nepexof 3HavyeHuns obuiero CK3 BnbpockopocTm Yepes ycTaskm no 0.5 cek

Bpemsi peakuun Ha nepexof 3HaveHust HY CK3 BubpockopocTu Yepes yctaBky no 0.5 cek

Bpems peakumumn Ha nepexoq 3Ha4YeHUs ToKa gartymka vyepes yctasku no 0.5 cek

MocTosiHHasi koppeKkuymsi dasbl 0GOPOTHBIX COCTaBM., Ip.

Bpems nocne cbpoca anroputma nepes Havyanom AeTEKTUPOBaHMSA «ckayka» obuiero CK3
BUBpockopocTn no 0.5 cek

BpeMsi oxunaaHus ctabunumsaumm s3HadeHust obuiero CK3 BMbpockopocTy Anst BblYMCHEHUS
YPOBHS «ckayka» rno 0.5cek

YpoBeHb n3MeHeHusi 3HaveHusi obuero CK3 BubpockopocTtu 3a 0.5cek, Mm/c

MWHVMManbHBI YPOBEHb «CKaykax» 3HaueHus obliero CK3 BUGpockopocTu Ansi BKIOYEHUS
cUrHanusauum, Mm/c

Bpemsi nocne cbpoca anroputma nepes Havyanom AeTEKTUPOBaHMS «Ckadka» 1-i 06opoTHOW
CKS3 Bubpockopoctu no 0.5 cek

10

BpeMms oxuaaHus ctabunusauum s3HadeHust 1-in obopoTtHot CK3 Bnbpockopoctn ans
BbIYMCIEHMS YPOBHS «Ckayka» no 0.5cek

10

YpoBeHb M3MeHeHus 3HadeHus 1-n obopoTHo CK3 Bnbpockopoctu 3a 0.5cek, mm/c

0,1

MuHMManbHBIN YPOBEHb «CKayka» 3Ha4eHust 1-h o6opoTHon CK3 BubGpockopocTun ans
BKJIIOYEHMS] cUrHanmsauum, Mv/c

Bpewms nocne c6poca anroputMma nepef Ha4anom AeTeKTUpoBaHUs «ckadka» dasbl 1-i
obopoTHoM B1Bpockopoctn no 0.5 cek

10

Bpemsi oxxugaHus ctabunusauyum aHayeHns asbl
1-1 06OPOTHON BUGPOCKOPOCTY NS BbIMMCIIEHUS] YPOBHS «ckayka» no 0.5cek

10

YpoBeHb M3MeHeHMs 3HadeHus ¢pasbl 1-1 060poTHON BMOpocKkopocTu 3a 0.5cek, rp.

MuWHMManbHbIA YPOBEHb «CKa4ka» 3Ha4YeHus1 pasbl
1- 060pOTHOW BUOPOCKOPOCTM A5 BKIIOYEHUSI CUrHanu3aumu, rp.

40

ConpoTusneHne peanctopa, NpeobpasytoLLero TokK B Hanpsikenve, Om

560

MwHMM. ypOBEHb AnanasoHa Toka gaTymka, MA

[En

Makcum. ypoBeHb AnanasoHa Toka gaTyvka, MA

ol

MuHuM. ypoBeHb ananasoHa CK3 BuGpockopocTu, MM/c

Makcum. ypoBeHb ananasoHa CK3 Bubpockopoctu, Mm/c (BapuaHTbl)

15
20
30
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I'Iapameprl JNIOrMYECKOM CUrHannsaumm

Ne

Jlornyeckas popmyna
BblX. popmy

(1Vel + 2Vel + 3Vel)

(1ve2)

(1ve3)

(2Ve2)

(2Ve3)

(3Ve2)

(3vel)

(1Vel + 2Vel + 3Vel)

(1Ved + 1V1J + 1P1J) + (2VeJ + 2V1J + 2P1J) + (3VeJ + 3V1J + 3P1))

Slo|e|~|o|ofs vk

(4VeS + 4Ve2)

11. (ATn+1Tm +2Tn +2Tm + 3Tn + 3Tm + 4Tn + 4Tm)

O603Ha4YeHne KOAOB CUrHaNU3aLUmu:
KoOblI o kaHanam usmepeHull (83ameH ‘X' HyXHO yKa3bleamb HOMEP KaHarna):

XRrb — owmnbka YTeHnsa nap. n3 OCHOBH. Cek. XEch — owmbka 4TeHns napameTpos XTn — ManbIi ypoBeHb TOKa AaTymka

XTm — BbICOKWI ypOBEHb TOKa AaTyuka xVel — npeBbiweHne 1-i1 yctaBku obliero CK3  xVe2 — npeBbiweHne 2-11 ycTaBku obluero CK3
xVe3 — npeBbilweHne 3-i1 ycTaBku obLiero CK3 xVelL — npeBbiweHne yctaBkn HY CK3 xVeJ — cka4vok obLero yposHs CK3

xV1J — cka4ok 1-1 o6opoTHon CK3 xP1J — ckayok casbl 1-1 060poTHOM xVeS — manbii ypoBeHb CK3

CucmeMmHble KOOb!:

RSr — yteHne napamMeTpoB 13 pe3epBs. CeKLn Es1 — ownbka uMnyn.cMHXpoH. Bxoa 1 Es2 — owwinbka nMnyn.cMHXpoH. BXxoZ 2
Esn - H13Kasi YacToTa UMMYI.CUHXPOH. Esm - BbiCOKasi YacToTa UMMYI.CUHXPOH. Fst — cTabunmampoBaHHbIN pexum paboThbl
Wpr — 3awuta namsiTM HaCTpPOeK Ansi 3anucu Ecan — onbka nHuymnanusaumm CAN nHTepd. Ffl — meangp 1y

Onepayuu:

‘() — Bbigenenwue rpynnbl «ANN» ‘+’ — onepaums norndeckoro “UNAN" ‘& — onepaumst normyeckoro «M» mexay

rpynnamu «AJTA»

‘I' — nuBepcusa rpynnbl «ANN»

lMpumep:

(AVL + 2VL + 3VL + 4VL) & (Fst) CurHanusaums o npesbileHn HY ycTaBku No 04HOMY U3 KaHaroB U3MepeHns B

CTabunmanpoBaHHOM pexumMe paboTol

Pexum pa6OTbI CUrHanbHbIX CBETOAMOA0B Ha NNLLEBOM NaHenu

Ceetognog Jlornyeckas dopmyna
War (1vel + 2Vel + 3Vel) + (1Vel + 2VelL + 3Vel)
Alarm (1ve3d + 2Ve3 + 3Ve3) +
(1Ved + 1V1J + 1P1J) + (2VeJ + 2V1J + 2P1J) + (3VeJ + 3V1J + 3P1J)

lMpumeyaHue: fonyckaeTcs CMoNb30BaTh TOMLKO onepaumio norudeckoro «MNM» ana kooos curHanusauum.

M3meHeHns He BHOCATCS
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MpunoxeHue [1. YctaHoBKa apanBepa MCO01 USB ansa NK ¢ OC Windows XP

Mpwn noakntovyeHun MCOL1 USB k MK 4yepes USB nopT onepaumoHHasi cuctema obHapy»XuMT HOBOE YCTPOMCTBO Ha wunHe USB un
npeanoXkuT YCTaHOBUTbL ANsi HEro nporpaMmmHoe obecnedeHue. [paneepa ansa MCO1 USB BXoAasT B KOMMMEKT MPOrpamMmMHOro
obecneyeHunsi, nocTaBnsieMoro BMecTe C annapatypon «Bubpobut 300». CoctaB, Has3HayeHwe u pa3melleHve Ha CD pgucke
[OKYMEHTOB ¥ nporpaMmm cmoTpuTe B danne readme.txt gucka MO «Bubpoout 300».

MacTtep nosoro obopygosanna

MacTtep HoBoro o6opynoBaHus
S
\?

3TOT MACTER NOMOEET YCTaHOBMTE MPOrpaMMHoE
ofecneyeHe ANA YKa3aHHO M YCTPORCTES:
USB <> Seral

Z'\-J\,l Ecrm © yCTpoiicTBOM NOCTaBMAETCH
“4E7 YCTaHOBOMHHIA AMCK, BECTABbTE Ero.

Bu@epute neficTEME, KOTOpPOE CMELYET BHMNOIHWTEL.

" ABTOMETWYECKER YCTEHOEKA (DEKDMEHOYETCH)

% M ETAHOEKE M3 YKESAHHOMD MECTE:

e npogoroseHe HaxmMuTe kHonky " danee”.

< Hazan I Oaree = I OtmeHa

BeiGepeTe «YcTaHOBKa M3 yKa3aHHOrO MecTa», HaXXMuUTe KHOMKY «[lanee», NosSBMTCSH OKHO, B KOTOPOM HYXXHO yKa3aTb B KaKon
narnke Ha gucke pacrnonoxeHbl gparisepa ans MC01 USB.

Macrep Hosoro obopyqoBaHna

3apaiiTe NapaMeTpH NoWCKa W YCTAHO BKM.

¥ BHNOrHMTE NOMCK HaMGONEe NOAXOAALLETD APANEEPE B YKASaHHHX MECTaX.

McnonsayiTe ©rasse ANA CysEHWA MMM PACLUMPEHWA 06MBCTH NOWCKA, BKIIOYEHWLER
N0 YMOMUEHWKE NOKENEHHE NAMNKA W CEEMHEE HODWTeM. ByaeT yoTaHoEneH Haubones
MoAXoAAWKMA Jpadeep.

[ Mowck Ha CMEHHEX HOCUTENAX (IMCKETAX, KOMNAKT-OMCKEX. )

¥ BrmouiTs chemyolles MECTO NOWCHE:

IF:"-':tdichip"-sclf't"-J:Iriver"-.vcp"-.vcp_xp ﬂ O6sop |

" He eunomaTe nowck. A cam esBepy HysHLil gpafieep.

3TOT NEPEKIOYETENL NPMMEHASTCA ANA Bhifopa APaiiESpa YCTPOICTEE M3 CIMCKE.
‘Windows He MOMET rApPaHTMPOEATE, 4T BLOpaHHLIA EaMy opaneep GyneT Hambonee
NOAXOAALLMM AMA MMEHIWErDCA 050pYa0BaHKA.

< Hazan I Oaree = I OtmeHa

BribepeTe «BknounTh cnepytoliee MECTO NoucKa:», HaXMUTe KHonKy «O0630p», YTobbl ykasaTb rae pasMelleHbl ApanBepa ans
MCO01 USB. 3aTeMm, HaxxMuTe KHOMKY «[aneex».
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MacTtep nosoro obopygosanna

3aBepiueHue paboThl MacTepa
%‘ HoBoro obopyaoBaHus

N

MacTep saeepwin yCTaHOEKY MporpamMm ans;

% USE Seral Converter

Inr 3aKpETMR MacTepa HaxMUTe kHonky 'ToToeo".

< Hasan [mtaeHa

OC Windows XP yctaHoBUT Heobxoammbl gpansepa USB Serial Converter. o 3aBepLUEHNIO HAXXMUTE KHOMKY «[0TOBO».

Danee 6ynyT ycraHoBneHbl ApaviBepa Ana BupTyanbHoro COM nopta. Ha 3kpaHe nosiBUTCA OKHO, coobluatoliee o
HEOBX0AUMOCTM YCTaHOBKM ApaiiBepOoB.

MacTtep nosoro obopygosanna

MacTtep HoBoro o6opynoBaHus
S
\?

3TOT MACTER NOMOEET YCTaHOBMTE MPOrpaMMHoE
ofecneyeHe ANA YKa3aHHO M YCTPORCTES:
USB Serial Portt

Z'\-J\,] Ecrm © yCTpoiicTBOM NOCTaBMAETCH
“4E7 YCTaHOBOMHHIA AMCK, BECTABbTE Ero.

Bu@epute neficTEME, KOTOpPOE CMELYET BHMNOIHWTEL.

" ABTOMETWYECKER YCTEHOEKA (DEKDMEHOYETCH)

% M ETAHOEKE M3 YKESAHHOMD MECTE:

e npogoroseHe HaxmMuTe kHonky " danee”.

< Hazan I Oaree = I OtmeHa

BbibepeTe «BknounTb criegyroliee MecTo NMoucKa:», HaxXMuTe KHomky «O0630p», YTobObl ykasaTh rae pasmeLlleHbl gpariBepa ang
MCO01 USB. 3aTem, HaxxmuTe KHOMKY «[aneex».
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MacTtep nosoro obopygosanna

3apaiiTe NGpaMETPH NOWCKA W YCTAHOBKMA.

¥ BHNOMHUTE NoMCK HAWGoNEE NOMXOAALLEMD APAAESPE B YKA3aHHEX MECTAX.

MononesyiTe ©raxa AnA CysEHWA UMW PACLIMPEHMA 0BMaCcTH NOMCKE, EKIHONaIoWER
M0 YMOMHEHWIS NOKEMNEHEE Nant v CbeMHEE HoouTerW. ByaeT ycraHoeneH HanGonee
NOAXOAALLKA Apaiesp.

™ Momck Ha SMEHHEIX HOCHTENRX (JMCKETAX, KOMNEKT-DMCKEX. )

¥ BrriowTe crenyowes MECTO NoMCKa:

IF:"-ﬂdichip"-suﬁ"—-driver"-.vcp"-.vcp_xp j Dg=op |

{~ He esnorHaTe nowck. A cam ERBepy HysHHIA opafesp.

3TOT NepeKroYaTens NPMMEHAETCA ANA Exbopa OpafBspa yCTPOACTEA M3 CIMCKA.
Windows He MO¥ET rapaHTWPOEBATE, YTO BHISPaHHLIA EaMW apaliesp GyneT Hawdones
NOoLXOARWKM ANA MMEHWE T CR 0G0pYO0BaHHA.

< Hazan I Haree = I Ctmeqa

BbiGepeTe «BknounTb criefytoliee MecTo Movcka:», HaxXmuTe KHomky «O630p», YToObl ykasaTh rae pasmelleHbl apaiiBepa ans

MCO1 USB. 3aTeMm, HaxxMnTe KHOMKY «[anee».

Macrep Hosoro obopyqoBaHna

N 3aeeplueHue paboTel MacTepa
& Hoeoro o6opynoBaHuA

~§

MacTep 33EEpWMN YCTEHOEKY NPOrpamMmM AnA:

(3 USE Serial Port

Inr 3aKpETMR MacTepa HaxMUTe kHonky 'ToToeo".

< Hasan [mtaeHa

Byoyt ckonupoBaHbl HeobxoauMmble (ainbl M BbiMONHeHa HacTpoika OC ans paboTel BupTyanbHoro COM nopta. [Mo

3aBepLleHN0 HaXXMNTE KHOMKY «[0TOBOY.
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MO «Bubpobut 300» pabotaet ¢ COM noptamu, umetowmm Homepa ot 1 go 4. HeobxoaMMo NpoBepb, Kako HoMep 3aHMMaeT
BMpTyanbHbIn COM nopT. OTKpoliTe okHO AucneTyepa yctponcte OC Windows (MaHenb ynpaeneHus->Cuctema->0O6opynosaHue).

L, AucneTuep ycrpoiicts

KoHcone  Oeficteme Bua  Cnpaeka

=101 x|

TS

@), Ayavo Kogexu

‘@, Buneo Koneku

‘@, Opaiisepe ayavo (Ges PrP)

1 HeussecTHoe yorpoicTeo

‘@), Yorpoitcrsa sanmar suaeo (Ges PrF)
) YCTPOMCTED YNPEBNEHIMA

s KnasnaTypel

' Komnerotep

MoHMTOPEI

MEILLIM 1 MHEBIE YKASEIBSHIWLWE YCTPORCTES
MNopTel (COM 1 LFT)

# ECP nopT NpUHTEPS [J_F'Tl)

I I O e B ey B e B B

H-
H-
H KoHTponnepe! rubikmng auckos

- % KoHTponnepe! yHWBEPCANEHON NOCNea0BaTENEHOM WitHsl LUSE
H-

-

-7

# ﬂDLI'IED.DEFEITEJ‘IbeIM I'IDDT (Com1)

# MocnegosaTensHel nopT (COM2)
(-4 Mpousccopel

[=]-E& CeTeBrle NNaTEI

- @ 3Com 10100 Mini PCI Ethernet ananTep
-8 3Com Gigabit LOM (3C940)

- CeTesoi ananTen 1394

[

BupTtyaneHbii COM nopT gomkeH 6biTe B cnucke ycTponcTs «[IopTtel (COM n LPT)». OTkpoiTe cBoincTBa ycTpowctea USB

Serial Port.

Ceoitcrea: USB Serial Port (COM3)

Ofwwe Port Settings | Opaieep |

2%

Bits per second: IB-EDD

Kl

Data bits: IE

Kl

Parity: INone

Kl

Stop bits: |1

How contral: INDHB

L Lo

Advanced...

Bestore Defaults |

0K

CtMeHa

BbibepeTte Bknagky ‘Port Settings’ u HaxmuTe KHOMKy «Advanced...

napameTpoB.

».

OTKpoeTCﬂ OKHO HaCTPOWKM [ONOSTHUTESbHbIX

M3meHeHns1 He BHoCATCS
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Advanced Settings for COM3

COM Port Number: cCoM3 vl

COM1 {inuse) a

— USE Transfer Sizes —{COM2 (in use:!l Cancel
Select lower settingg COM4 ¥ e problems at low baud rates.

Select higher settings for faster peformance. Defaulis

Receive (Bytes): IdDEE 'I
Transmit (Bytes): IdDEE 'I

— BM Options

Bleld

Select lower settings to comect response problems.

Latency Timer {msec): 16 A

— Miscellaneous Cptions
Seral Enumerator

Minimum Read Timeout {msec): ID 'I Serial Printer

Cancel ¥ Power Off

Minimum Write Timeout (msec): ID VI Evert On Surprise Remaoval

Set RTS On Cloze

A e

B napameTtpe ‘COM Port Number:’ BoibepeTe HyxHbIi He 3aHATbI HOMep nopTa oT COM1 go COM4, HaxmMuTe KHomky «OK».
3akpomnTe BCe OTKPbITblE OKHA.

O6bIuHO Npu ycTaHoBKM ApariBepoB MCO1 USB nepesarpyska komnbtoTepa He TpebyeTcs.

YctaHoBka ppavisepoB MCO1 USB pgna pgpyrux Bepcun OC Windows aHanorMyHo, TOnbko TpebyeTcs ykasaTb MeCTO
pasmelLeHns apanBepoB Ha ancke ans cooteeTcTByrolen OC.
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