bnok ynpaBneHus
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KSMC-8

PYKOBO,D,CTBO noJsib3oBarend

1. MpuHsaTbIE COKpaLLEeHUS
uny LeHTpanbHoe npoLeccopHoe ycTpolicTeo (Central Processing Unit)
ogy onepaTuBHOE 3anoMmnHaloLLee yCTPONCTBO
nay NOCTOSIHHOE 3anoMMHaloLLLEee YCTPONCTBO
no nporpaMmmHoe obecneyeHne
CAN koHTponnep CAN-ceTtun, BHyTpukpucTanbHblii (Controller Area Network)
ALN aHanoro-undgposoii npeobpasoBaTesb
LLAM umMdpo-aHanoroBbIi NpeobpasoBaTtesb
WM LWMPOTHO-UMMNYNbCHAA MOAYNALMNA
BSL CTapToBbIN 3arpy34ymk (Bootstrap Loader)
RES curHan «Cépoc»
I BXOHOW LMOPOBON CUTHA
(0] BbIXOOHOW LMPOBON CUTHA
1/0 BXOHOW/BbIXOLHOM LLMGMPOBOM CUrHan
nor.1 YPOBEHb IOrNMYEeCKOom eaAnHNLbI
nor.0 YPOBEHb IOrMYECKOro Hyns
UART YHMBEPCAIbHbIN aCUHXPOHHbIN NpuemMonepeaaTyink
(Universal Asynchronous Receiver/Transmitter)
VCC HanpskeHue nutaHua +5 B
GND umdposas 3emns (06LWKMiA NPOBOA, NUTAHMUS)
AGND aHanorosas 3emng AL
nc CBOOOAHbLIN KOHTAKT
ID naoeHTudukaTop
K1n BbIBOL KaTyLLKX 1 aBUratend, Ha4ano
Kik BbIBOL KaTyLLKX 1 ABUratens, KoHew,
K2H BbIBO/, KaTYLLKW 2 ABUraTens, Ha4ano
K2k BbIBO/, KaTYLLKW 2 OBUraTens, KOHeL,
IDC OBYXPAAHbLIN WITbIpEBOM pa3beM (Insulation Displacement Connector)
CTaHAAPTHbIN NAEHTUdUKATOP - 11-Tn pa3psgHbin ngeHTndukaTop ctaHgapta 2.0A
pacwmnpeHHbin ngeHtTudmkatop — 29-Tm pa3psgHbin ngeHtndunkartop ctaHgapta 2.0B
abconoTHas nosnums — HOMEp No3Muumn, B KOTOPYIO AOIKEH NEPEMECTUTBLCS Bas LWLAroBoro
nsurartens
OTHOCUTENbHAsA NO31LUSA —  BEJMYMHA CMELLEHMS Bafa L1aroBoro ABmrarens
lpyumMmedaHmne:  BCe 4Yucna B TEKCTE AaHbl B AECATUHYHOM U LWeCcTHaAUaTMpuiHoMm ¢popmaTtax. MprusHakom

weCTHaauaTUpn4HOro Ymcna aBndaeTca 6yKBa h B KOHUE nocnegoBaTesibHOCTU LNGP.
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PykoBoaCTBO nonb3oBatens KSMC-8

2. HasHaueHue

Bnok ynpaBneHua warosbiMm asuratenem KSMC-8 npeaHasHayeH Ons yrnpaBieHUs LWaroBbiMW ABUratensiMm
C TokoM 06MoTOK 1,0 8 A. KSMC-8 paspaboTtaH Ha 6a3e 16-pa3psiaHoro mukpokoHTponnepa C167 dupmol INFINEON
(SIEMENS). Bnok moxeT ynpasnsatbcs PC-koMnbioTEPOM unuv paboTatb B aBTOHOMHOM pexunmMe.

O6wwmin BuA, 6110ka ynpaeneHus waroebiM agpuratenem KSMC-8 npeacTtasnieH Ha pucyHke 1.

MporpammMHoe obecneyeHne, NOCTaBASEMOE B COCTaBe C GSIOKOM, MO3BOMSIET 3a4aBaTb CKOPOCTb BpalLleHUs
Bana ABuratens uamM KOAMYeCTBO LIAroB, yCTaHaBAMBaTb CKOPOCTM Pas3roHa/TOPMOXEHMUS U OMpoca KOHLEBbIX
BblkNiloyaTeneit. bnok nogkniovaeTcs k BeayLemMy komnetotepy Yepes CAN-uHTepdelic.

| D

Da
1

= 3

Puc. 1. BHelwHnin BUp, 6noKa ynpaesaeHus
warosbiM apuratenem KSMC-8.
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KSMC-8 PykoBOoACTBO N0Osb30BaTeNs

3. TexHn4yeckue xapaKkTepucTmukKmn

Pexxunmbl paboTbl 6510ka ynpasneHmns KSMC-8:
— aBTOHOMHbI;
— cynpaeneHnem no CAN-cetu.

Bnok ynpasneHus warosbim asuratenem KSMC-8 obecneumBaer:
— ynpaeJieHne TOKOM B YeTbIpex KBaApaHTax;
— BblOOp pexunma Toka B KaTyLuKax:
— MeAJieHHoe 3aTyxaHue;
— 6bICTpOE 3aTyxaHue;
— CMELUaHHOE 3aTyxaHue;
— 3aTyxaHue, nepekJs4yaemMoe no CKOpocCTu;
— ppobneHue wara no Toky Ao 256;
— MpueM u nepeaavy AaHHbIX C MOMOLLbIO onTondonmpoBaHHoro CAN-uHTepdeiica (cneundukaumm 2.0A
1 2.0B) ISO 11898 (N5 BEICOKOCKOPOCTHbIX MPUIOXKEHUIA);
— OTKJIIOYEHME Npu Neperpese.

MakcumanbHbIN TOK KaTYLWKN OBUFATENA ..vvvniineineineenennes 8A
YacToTa KOMMYTaLMN TOKOB OOMOTOK......evuvineirneernerinnnnn. 25 kIy,
CkopocTtb nepegadm gaHHbiX MO CAN........cooiviiiiiiiieen, 1 M6og

MuTtaHne 6noka:
— TMOCTOSIHHOE HaMnpsXeHue;
— Amanas3oH HanpsxeHuii ot +9,5 B no +80 B;
— MakcumasbHbIi noTpebnsemslii Tok 0,5 A;

MutaHne pBurartens:
— TMOCTOSIHHOE HaMnpsXeHWe;
— Amanas3oH HanpsxeHui ot +2 B 0o +80 B;

FaGapuTHbIE pa3Mepsbl (B MUIUMETPAX) .. ceuneeneeneeenaaennnnn 144x100x23,1.
(=] <Yo 071 (0] c- F N He 6onee 0,15 kr.

Harpy3ouHble XxapakTepuCTMKM BbIXOOHbIX CUrHajAOB pPa3beMOB CM. B pasaene «BHewHne pasbembl
M nepekn4aTtenn».

lMpumevaHne: npennpunaTmne-mn3rotoBuTesib OCTaB/IdeT 3a coboin NnpaBo BHOCUTb TEXHNYECKNE N3MEHEHUA
6e3 npeaBapuTesibHOro ysegomnaeHunsa.
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PyKOBO,EI,CTBO noJsib3oBartend

KSMC-8

4.

MoakniouyeHue 6510Ka

OOGLwue 3ameyaHusa No yCTaHOBKe

COXpaHﬂVITe MOAyNb B aHTUCTATNYECKOM NnakeTe 00 YCTAaHOBKU B CI/ICTeMy!

Mepen paboTon ¢ MoaynemM CHUMUTE C cebs 3apsan cTaTUHeCKOro 3/IeKTpmMyecTBa, cob0aas Mepbl
anekTpuyeckon 6e30nacHoOCTM.

JocTtaBasg moaynb N3 nakeTa, ctapamTech He AO0TParnBaTbCs 40 BbIBOAOB M KOMMOHEHTOB.
Mcnonb3ynte aHTUCTaTM4ECKNE MaThl 1 3a3EMIEHVUA.

Bce nameHeHuns coegviHeHui npu pabdoTe ¢ MoaynemM npousBoanTe NP OTKIIIOYEHHOM NUTAHUN.

Mopsaaok noaKno4YeHns

NoagarwN~

Beikniounte annapartypy.

CHumuTe ¢ cebs 3apsi, CTaTUYecKoro 3/IeKTPUYeCTBa, Cob0Aas Mepbl 31EKTPMYECKO 6&€30MacHOCTMU.
JocTtaHbTe 610K N3 aHTUCTATUYECKOrO NakeTa.

Mepen ycTaHOBKOW NnaTbl NPOBEPLTE NPaBUIbLHOCTL YCTAHOBKM NepekovaTesnen.

Ynepxunas 6510k 3a Kpasi, YCTAHOBUTE Er0 B CUCTEMY UJIM MOMECTUTE Ha aHTUCTATUYECKYIO MOBEPXHOCTb.
Moaknounte HeobxoaMMble kabenun. Yoenmteco B NpaBuIibHOM MNONSPHOCTU COEANHEHNIA.

Bkniounte annapatypy.

Bnok rotos k paboTe.

MopknioyeHue NnuTaHns K 0noky KSMC-8

Bnok KSMC-8 nmeeT 2 pasbema ansg nogadm nutaHus: yepes pasdbeM J4 noAKAHaeTCs HanpsXeHue nuTaHus
nBuratens, auyepes J8 — HanpsXXeHNe NMTaHUs NPOLLECCOPHON YaCTu N ycunutens. HanpsxeHne nuTaHns He JOMKHO
npesbiwatk 80 BonbT, BKOYasa Bce nynbcauuun. Mpu nogaye nutaHusa cnenyet NOMHUTb, YTO MUHYCOBbIE Nosoca
WCTOYHMKOB NMUTaHMa 06beanHeHbl Ha nnaTe 6noka (00LWmii NPOBOA).

< 4 s +
I_ | : MutaHne
1t — L asuratens
100 Mk 220 Hd SM15T100A o -
< 4 8 +
| —< MutaHne
_— — — 6noka
1 Mk 100 HOD SM15T100A ] — ynpassieHus
KSMC-8
Puc.2. MopksoyeHne nuTaHma K 610Ky OT ABYX MCTOYHWNKOB.

JonyckaeTcs nMTaHue NpoLeCcCOpPHOM U CMNOBON YacTen OT OAHOIN0 NCTOYHUKA:

000 “KACKOA-3NEKTPO”
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+
1 - MNutaHne
100 Mk 220 Hd SM15T100A Asuratens
n 6noka
L L L +—< — ynpaeneHus
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KSMC-8
Puc.3. MopksoyeHue nuTaHma K 610Ky OT OHOIr0 NCTOYHMKA.
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KSMC-8 PykoBOoACTBO N0Osb30BaTeNs

MNoaknioyeHune pBuratens K 6noky KSMC-8

LLlaroBhbiit geuratens noakntoyaeTcs k 6n1oky KSMC-8 kak noka3aHo Ha pUCyHKe 4.

Mpwn noakno4YeHnn BbIBOAOB ABuUraTens Kk 610Ky HeobxoamMmo obecnevyntb coeanHeHne oaHon 0OMOTKN C OOHUM
MOCTOBbIM YCUNIUTENIEM, @ BTOPOW 0OMOTKN — C APYrMM.

K1H

_____________________ LIaroBbIn
1 I aTe.
! | e K1k nBurartenb
1 | I— =
: MocToBo ycunutens 1 : L
! ! K2H
1 |_ ]
L e e e e e e e e e e e e e e e e - = I —
TTT T T T T TSI To T T L K2k
I I
I L
I MocToBol ycunurens 2 !
I L
I I

J4
| [ Sl |—<
Lo o m f e e e el Do - I + MutaHne
KSMC-8 - L |__< __ hBuratens

Puc. 4. [NopaknoyeHmne WwaroBoro asuraTtens.

MopknioyeHue 6noka KSMC-8 k PC-coBmMecTUMOMY KOMMNbIOTEPY
no CAN-uHTepddeiicy

Bnok KSMC-8 nmeet CAN-nHTepdelic, BbiBeAeHHbI Ha padbeM J6 (Tuna IDC) nnn P1 (tvna DB9, wTbipeBoi,
Mo YMOYaHUIO).

J6
P1
%~ 10
9 x—é—o/\
CANBusL X1 >—— % 8 CANBusL X1 > o)
x— 7 |—7 —O
% 6 I 3 o]
CANBusH X2 | 5 CANBusH X2 5 1°
4 H—O
3 W—O
CANGND X3 >——+— 42 CANGND X3 5 ‘o)
*— 1 H&
CONNECTORIDC CONNECTOR DB9

Puc. 5. MopknioyeHne CAN-mHTepdeiica.

CAN-uHTepderic otcyTcTByeT B PC komnbloTepax, noatomy Tpebyetcs ncnonb3dosanHme USB-CAN-apantepa.

Bnok nutanna

AN

USB-CAN Bnok O
PC-KOMHbIOTep ananrep ynpaBneHus

Puc. 6. CTpyKTypHas cxema noaksoyeHus 6noka ans paboThbl
¢ PC-komnbiotepom yepe3 USB-CAN-aganTep.
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PYKOBO,EI,CTBO nonb3oBaTtend

KSMC-8

PC-komnbloTep

Punc. 7.

Bnok nutaHna

USB-CAN
aganTep

CAN

CTpyKTypHas cxema NoaKJIloHeHUs HECKOJIbKMX B/10KOB
nns pabotbl ¢ PC-komnbloTepom.

CAN

CAN >

Bnok
ynpasneHunsa

Bnok
ynpasneHunsa

Bnok

yrnpaBieHus

Mepen wcnonb3oBaHMeM ONOKOB B CETWU, ClieAyeT BbINOMAHUTb HACTPOWKY UX WMOEHTUPUKATOPOB (CETEBbIX
apecoB), B MPOTUBHOM Cilydae Bce 6/10ku ynpaBneHus 0yayT NpUHUMAaTh U BbINMOMHATbL KOMaHAbl OAHOBPEMEHHO,
a nx otBeTbl MOryT 6110kMpoBaTb paboTy ceTn (CAN He fonyckaeT NCNob30BaHNE OMHAKOBbLIX MAEHTUDUKATOPOB
OJHOBPEMEHHO ANs ABYX Nepenatynkos). Ecnu TpebyeTcs ogHOBPEMEHHbLIN CTapT/cTon ABUrateneii, To cnenyer
MUCMONb30BaTh CreuuanbHble (BblOENEHHbIE) UOAEHTUOUKATOPbLI U KOMaHAbl CUMHXPOHHOrO cTapTa M OCTaHOBa
(cM. NpoTOKOM KOMaHA).

B03MOXHOCTb NoAKtoYeHNs opyrux TunoB ycTponcTs kK CAN-LWnHe onpenensieTcsa:
— BO3MOXHOCTbIO paboTbl y310B Ha ckopocTn KSMC-8;
— HacTpOKol ceTn (MaeHTUPUKATOPbI Y3/10B HE A0JIKHbI ObITb OANHAKOBbLIMM);
— nporpamMmmMmHbIM o6ecnevyeHnemM ynpaeBnsioLLero ysna.
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KSMC-8

PYKOBO,D,CTBO noJsib3oBarend

NopxknioyeHue unPppoBbIX BXOAOB M Bbixoaos 61oka KSMC-8

Bnok KSMC-8 umeeT wecTb UM@PPOBbLIX ONTOM30JMPOBAHHbBIX BXOLOB U YeTbipe ONTOU30JIMPOBAHHbLIX BbIXOAA,
KOTOpbI€ BbiBeAEeHbI HA pasbem J7 (tvn IDC) unm pasvem P2 (tun DB-15 Bunka/po3etka(no ymon4aHumio)).

Bxon Ne1
Bxopg, Ne2
Bxopn, Ne3
Bxon Ne4
Bxog Ne5
Bxopn, Ne6
Bbixoa Ne1
Bbixon, Ne2
Bbixog, Ne3
Bbixoa Ne4
O6Lwuin

Bonee I'IO,EI.pO6HO ncnosib3oBaHMe curHasios onncaHo B pasaene «MogknoyeHne gaTynKoB».

X1:

X2:

X3

[
3

X4

x5 |

X6

X7 [

P I i
+ o+

CONNECTOR ID

Puc. 8.

Bxon Ne1
Bxon Ne2
Bxon Ne3
Bxon Ne4
Bxon Ne5
Bxon Ne6
Bbixon Ne1
Bbixon, Ne2
Bbixog, Ne3
Bbixoa Ne4
O6Lwwmin

Bxona Ne1
Bxopn, Ne2
Bxon, Ne3
Bxona Ne4
Bxon Ne5
Bxon, Ne6
Bbixog Ne1
Bbixon, Ne2
Bbixon, Ne3
Bbixog Ne4
O6wwmnin

X1

X2

0
N

7

X3

X4

=~

X5

-

X6

N

X7

[~

X8

N

X9

OfO0]J]O]|]O|]O]|O
O O O 0O O O ©

N

(o<1 (G2} RN] E- (2] (V] (3] N ] B Bl (9V) (=) (O] (o] By

X10

X1

X1

X2

N

DB15 (posetka)

0
N

/

X3

.

X4

N

X5

.

X6

X7

N

X8

=

X9

0O]l]0]|]0]|]O0|O0]|O

oo Bl R s [So [ o [B [~ oo
O O 0O O O O ©

LT YO

X10

X1

MopaknoyeHmne BXOO40B M BbIXOO0B 610Ka.

<

DB15 (sunka)
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PykoBoaCTBO nonb3oBatens KSMC-8

5. CTpyKkTypHas cxema 05noka

OnTousonaumsa
N CAN MopknioyeHve
A MHTepq)e[/]C k CAN-ceTn

uny
OnTousonaums MopkntoyeHne
\ KOHL,EBbIX .
BbIKJIlOYaTENEN,
BBO/,/BbIBO/,
MopknoueHve <:|
nsuraTens Yeunutens NCTOUHMK MoaxnioyeHne
MowiHoCTH ravamn ] BroKa ypasneHIs
MopgxnioyeHne
nuTaHns >

apurartena

Bnok ynpasneHns KSMC-8

Puc. 9. CTpyKkTypHas cxema 610ka ynpaBneHus.

OcHoBHbIMK ycTpoicTBamu KSMC-8 aensioTcs:

- uny;

— CAN;

—  BXOAbl U BbIXOAbI;

—  YCWJIUTEJIb MOLLIHOCTU;
—  WUCTOYHUK NUTaHUSA.

uny

16-paspsaaHbI npoueccop.

CAN

OnTtounsonupoBaHHblii CAN-uHTEpdeic npepHasHavyeH ansg obMeHa [aHHbIMW C BefyLiMM KOHTPOJIEPOM.
MHTepdeic MeeT raibBaHMYECKYIO N30NALMIO OT APYruX y3/10B 6510Ka.

Bxoabl U BbIXOAbl
LLecTb ONTON30JIMPOBAHHbIX BXOA0B AOJIA OAaTYHNKOB TUMNa cyx017| KOHTaKT/OTKprTbIVI KONNEKTOp npegHa3Ha4eHbl
Anga nooknto4YeHnd KOHUEeBbIX BbIKJ1lOYaTENEen n BBOOA.

YeTbipe oONTOM30NMPOBaHHLIX Bbixoga TTJI (OTKPLITLIA KOMNEKTOP) MNO3BOAAIOT BKJOYATb U BbIKOYaTb
LOMNOJIHUTESIbHbIE YCTPONCTBA.

Ycunutenb MOLWHOCTHU

Ycunutens MOLLHOCTY NpeobpasyeT ynpasnsiowme curHans ot UMY pno ypoBHe, Heo60aMMbIX AN NPaBUSIbHOM
paboTbl apurateneil. Boixon ycunutens HarpyXxeH Ha oOMOTKM ABuratens, nogkiiodaemble kK pazbemy MG1.
CunoBoe NUTaHmne yCUnuTenb NoJy4yaeT C pasbema J4, a MUKPOCXEMbl YCUNTUTENS NMUTAIOTCS OT UCTOYHUKA NMUTAHNS,
YCTaHOBJIEHHOIO Ha nnaTe.

UcToYyHMK NnuTaHna

O6ecneynBaeT NMTaHMe BCeX Yy3/10B 6710Ka OT BHELUHENO MCTOYHUKA NMUTaHKS ¢ HanpsixeHmem ot 9,5B no 80B.
Mo3BoneT ncnosb3oBaTh O6LLEE C ABUraTENEM NUTAHUE.
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PYKOBOACTBOITOﬂbSOBaTeﬂﬂ

6.

MopknioyeHue paTynkos

Bnok vMmeeT WecTb ONTOM30/IMPOBAHHbLIX BXOO0B A MOOK/IOYEHNS OATYMKOB TUMA CYXOM KOHTaKT/OTKPbITbIA
KonnekTop. Yetbipe onNToM30AMPOBaHHbIX Bbixoda TTJT (OTKPbLITHIA KOMASIEKTOP C Harpy304HbIMU PEe3ncTopamMmn)
NMO3BOJIAIOT BKJIOYATb W BbIK/I04ATb AOMNO/IHUTESIbHbIE YCTPONCTRA.

Cxema BXO0B 1 BbIXOL0B NPUBEAEHA HA PUCYHKE:

pasbem

+ MN30anpyloLwmn NCTOYHNK &> Vee
nutanua +5B
L
r{s- -~ - -~---=---"-"=-=-""=-"=-"=-""="-"=-""=""="=""=""="="=""="=”"="¥"="=”"=”""=-"=-"== |
, Bxogn 1 Vee
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|

|

1 O

: 680 Om t

|
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|

Puc. 10. Cxema onToM3onnpoBaHHbIX BXO40B-BbIXO40B.

Ha pucyHke 10 anemeHT "padbeM” — aT0 padbeM P2 Tuna DB15 (Bunka nnu posetka) unu passem J7 Tvna IDC. MNpun
BKJTIOYEHUN NMUTAHUS Ha Bbixopax 1-4 6yneT ypoBeHb norudeckoini 1. Ang o6Cny>XmBaHns KOHLLEBBIX BbIKJloHaTENEN
NCNonb3yloTcs BXoabl 1 1 2, @ HEMCNONb3yEMbIE BbIXOAbl MOXHO MCMNOb30BaTh ANS MNOAKIOYEHUS MHANKATOPOB,

HanpuMep NUTaH

10

nq.
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SW1
KoHueBon :
BbikntoyaTenb Ne1 ¢—0 ©
SW2 J7
v 2 1
KoHueBon " -+ +h3
Bbiknto4aTenb Ne2 O O =1+ *Fs
+ +
8 7
10 + + 9
12 : : (K
4] L [18
6. L[5
2*5mA, 18| [17
20 . o+ 19
MHoukatop
nMTaHns N//

Puc. 11.  Cxema nogxnto4yeHnst KOHTaKTHbIX KOHLLEBbIX
BbIKJIlO4YATENEN N MHANKTOPA NUTAHUS.

KpomMe KOHTaKTHbIX, MOryT OblTb TakXe MCMONb30BaHbl U BGECKOHTAKTHbIE KOHLEBLIE BbIK/OYATENN, HANpUMeEp,
Ha part4umkax Xonna pupmel Allegro:

U1
VCC
KoHueBon out
Bbikto4aTesib Nel
GND
A3141
U2
J7
\Y/ele} 2 [T
KoHueBomn out 41. 13
BblKJ1to4YaTenb Ne2 g .. ?
GND 0" [0
A3141 2 L[
6t * [
McTouyHnK 4.5 - 28 BonbT 18 17
+ 20|t *[9
nMTaHusa + o+
CEHCOpOoB -
2*5 MA
Unonkatop
nuTaHns N//

Puc. 12. Cxema nogknioyeHuns
6ECKOHTaKTHbIX KOHLIEBbIX BbIK/llOYaTENEN.

B uenu nutaHus AaTtinkoB PeKOMeHAyeTCsl YCTaHOBUTb PUILTPYIOLLIME KOHOEHCATopbl (Ha CXxeMe He MokKasaHbl).
EMKOCTb 1 TUM 3aBUCST OT MCMNOJIb3YEMBbIX AATYMKOB U ASIMHBLI MPOBOLOB MEXAY HAMU U UICTOYHUKOM NUTaHKUS.

Mcnonb3oBaHne manonoTpebnsaowmx aatymkoB Xonna, Takmx kak A3245 ¢oupmbl Allegro, nossonsiet 060iTUCH
6e3 BHeLLUHEero UCTO4YHMKA NUTaHNS 3a CHET 0TKasa OT MCMONb30BaHMS UMEOPOBLIX BbIXOA0B:
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KSMC-8 PykoBoaCTBO nonb3oBaTens

U1
vCce
KoHueBon
BbIkloyaTenb Ne 1 Out
GND
A3245
U2
VCC
KoHLeBoW out J7
BblK/Io4aTeNb Ne2 i . o+ ;
GND .+
61, 1[5
A3245 . 13 o+ 57,
C1 c2 12 : : 1
T + 5t s
10 mkd 10 mkd 8. L [I7
20 19
. + o+
2*5 mA
MHgukaTop
nUTaHusa N//

Puc. 13. Cxema nogknioyeHnst 6ECKOHTaKTHbIX KOHLLEBbIX
BbIK/O4aTenemn (AMHHbIE NPOBOAA).

Mpu cnonb3oBaHUM ANVHHBIX MPOBOAOB PEKOMeHayeTcs nogkodeHne koHgecatopos 0.1 Mk® Ha BbIBOAbI MUTAHUS
[aT4YNKOB.

Lindposblie BbIXOObl MOTYT ObITb MICNOJIb30BaHbI A1 yrnpaBneHns BKJIIOYEHNEM /BbIKJTIOYEHNEM Pa3/INYHbIX HArpy30K,
HanpuuMmep namn, ABuratenemnm nam MOoLLHbIX KOHTaKTOPOB:

-~
:— BxogHble curHasbl
-+
ol |
CeTb "';
|___J'I r——ll |___]'I [ Al il |
A4 A3 A2 Al
| [ [ [ |
| . . . 150 Om |
| [ [ [ I
I (R (R (R I J7
| Lo Lo Lo 360 Ow a1 [ 2
| [ [ [ al D77 MOC3061 [ 51" Y3
I [ [ [ MAC224A10 I 8 : : 7
| | | | 10 9
! ! ! ! Z¥ 2 |t
I 1 = I { N ! 7]t Y13
1 L o L P t 61" *[15
I [ [ [ A% 1kOm I 18 : : 7
| [ 1 1 | 20 19
| o v o 360 Om | ot
I 1 1 L T I
| [ [ [ I
I e I S S|
-5v
+5v
CeTb
Puc. 14. Cxema noaxnito4eHnst MOLLHbIX Harpy30K.
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PykoBoaCTBO nonb3oBatens KSMC-8

7. CAN-uHTepodeinc

Bnok ynpaBneHus wWaroBbIM ABUraTtefsieM MMeeT B CBOEM COCTaBe ONTOM30/MpPOBaHHbIN ceTeBoit CAN-
nHTepdeinc (cneumndukaumm 2.0A n 2.0B) co ckopocTbio nepegaydn go 1 Mbéoaa, coorsetcTBytowmii ISO 11898
(019 BbICOKOCKOPOCTHbIX MPUAOXEHWIA) WU NMpefHa3HauYeHHbI s NOCTPOEHUs MYNLTUMPOLECCOPHbLIX CUCTEM
peanbHOro BpemeHu. nsa Bbibopa 3TOro pexuma cneayet yaanutb nepembidkn J1.29-30 n J1.31-32. CmoTpu pasaen
«PaboTa B aBBTOHOMHOM pexume».

Ha 6noke ynpaBfieHus yctaHOBEH Bydep, KOTOpbI N03BoASET noakniounTb 610k K CAN-wnHe, copgepxatuein go 110
ycTpomncTts (puc. 3.). Mpu ncnonb3oeaHum 6osbluero koandecTsa yctpoiictTs Ha CAN-wKrHe Heo6XoaMMO NPUMEHSTb
LOMNONHUTENbHbIE YCTPOWCTBA.

120 Om 120 Om

q_‘ !

i \
USB-CAN-apantep ynpaBnsowmmn nBuratenb 1, npuratenb N,
KOHTpoONnep (KOMAblOTEP) [at4ynkn, [artynku,
MCMNOJIHUTENbHbIE NCNOJIHUTENbHbIE
ycTponcTea yCcTpomncTea

Puc. 15. TMopknioyeHne 6noka ynpasneHns K CAN-ceTu.

Pa3sbem J6 (P1) npepgHasHayeH gns noaknoyeHms 6noka k CAN-ceTw.

Homep koHTakTa Homep KoHTakTa CurHan MpumevaHne

J6 P1

1,2,6,7,8,10 1,2,6,7,8,9,10 He NOAKJ/oYEH

3 2 BUS L MHBEPCHbIN CUrHan

4 7 BUS_H npPsMON CuUrHan

5,9 5 GND_CAN o6wwmin nposof, WnHbl CAN-kaHana

MepekntovaTtens JP1 npeaHasHadyeH ans nogkiodeHns HarpyaodHoro peanctopa 120 Om k CAN-wunHe:
nonoxeHune «ON» — PEe3nCTOp BKJIOYEH.

MepekntoyaTtens JP2 npn aToM He AoJKeH HaxoamnTcs B nosioxeHun «ON». HecobntogeHne aToro TpeboBaHns MoOXeT
npuBECTU K 0TKazy B paboTe.

lMpumeyaHue:  Harpy304HblE PE3NCTOPLI MOAKAIOYAIOTCS TONLKO Ha KpanHux ycTporictBax CAN-LIVHBI.
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KSMC-8

PyKOBO,D,CTBO noJsib3oBarend

Mporpamma ynpaBsneHus

B komnnekT noctaBky OGnoka ynpaBfiEHWs LWAaroBbiM ABUraTtefieM BXOAMUT NporpaMma ynpasfiEHUs LIAroBbIMU
nsuratensmum no CAN-ceTu. MaBHOE OKHO NMporpaMmbl yNpaBieHus nNpeacTtaBneHo Huxe. PaboTa ¢ nporpammon

BO3MOXHa Tonbko npu Hanmuium USB-CAN-apantepa. USB-CAN-ana
CAN-apanTtep, nogkniovaemsiii k MK yepe3 USB-nopT (B KOMNAEKT NOC

nTep npeacraBnsaeT cobon oaHOKaHaNbHbIN
TaBKW HE BXOOMUT).

f— -1
f MidStepTest
Homep - Peskum 06patoTku KOHUEBUKOB | 06 (B
| 'I " HOBUTE OXPAHUTE
ASHEATS 13 mehfmgopbl KOHPUrypaLm napameTpel |
Bnepea
(or 040 15) 2 o
[~ HanpaeneHue epawerua Bpema
Tok eopcaa [4) dopcaxa [Mc)
(o7 0 a0 255)
Hazag -
) L (o7 020 15) 2 | 3.0 j |0
Bpema sanepxxu
- mH PaGou ) patoyero Toka [Mc)
Pexubl YnpaBAeHUA TOKEMU B KaTYWKax ABUraTens JAMIOE [or 1 a0 255)
ICMeLI.I aHHbIA pexxunmM (Mixed) j I 1.5 .:_]J | 100
— CKOpOCTE NEPEKANEHUA PEXUMAE TOKS y T A
Mpu ycropeHuu MNpu samenneHum1 Ok yaepikariia (A)
(nos/c) [nos/c) 00 =
— ’ =l
JUL :| JuanasoHel Tokoe (&) [ana Toka
YAEepKaHWA HWKHAA rpanuua O);

ana KUMB203-5T or 1 a0 25;
ana KSMC-8-or 1 a0 8;
anAaKSMC-1.2 ot 0.4 a0 1.

i~ CropocTe BpaweHun JNucranuua
Sanasaemoe PacuetHoe Juanason cropocTe (wric) KanmecBrBa Kom:leecraa
3HaveHue (wr/c) 3HaveHue (wric) / [apo6nenue wara) Lo izt
) [200 S 1
100.0 =| [T100.0 = z
| a3l | 62...30000 (1) - T
MEKAY NOBTOPAMM (MC)
Mpupalwerue
Hemeane
CKOpoCTU L?:M eue::ge v Hal nosgum Ha lnnpnaasu:m | 500
| 1 'I CROPIST Npoiru I Mapamerpe |
r '..ﬁ.Bapb.l.ﬁHblﬁ OCTaHOB |
BeikniouuTe TOK 06MOTOK | @
e sy v | CTAPT I cTon |
Puc. 16. TnaBHOE OKHO NporpamMmbi.
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PykoBoaCTBO nonb3oBatens KSMC-8

8. Upentudpukaropol CAN

Ha3HauyeHue naeHtTudunkaropos

Ons paboTbl B ceTn HeEOOXOAMMO HacTpouTb naeHTUdukatopsl 61okoB. O6LEee KONMMYECTBO NMAEHTUHUKATOPOB
536870912, n3 Hux 2048 (2'") 11-Tv paspsagHbix (cneumdukaums 2.0A) n 536870912 (22°) 29-pas3psaaHbIX
(cneundwukaumsa 2.0B). NMporpammHoe obecneyeHne, NOCTaBnsieMOe BMeCTe C 6JI0KOM, NCMOJIb3YET CTaHOAPTHbIE
naeHTdunkaTopsbl:

— 1638 1 1639 gna yctaHOBKM paboymx MaeHTUPUKATOPOB;

— 1637 onga npoBepkn KOHOUrypMpoBaHUS CETH;

— 1635 nna aBapuinHOro octaHoBa.

Bce ocTanbHble MAEHTUGMKATOPLI Ha3HA4alTCa Mnosib3oBaTesieM W MOryT OblTb Kak CTaHAAPTHbIMU, Tak
W paclIMPEHHbIMKM B OO0 KOMOUHAUMK, BaXHO TOJIbKO 4YTOObI 9TU MAEHTUDUKATOPLI OblNN  YHUKANbHbI.
MNpoeHTudmrkaTopbl CUHXPOHHOIO CTapTa U OCTaHOBA MOryT ObiTb IOOLIMU, HO COBNAaAeHNEe UX B 0QHOM Boke npu
MCNONb30BaHMN CUHXPOHHOIO CTapTa UM CUHXPOHHOIO OCTaHOBa He gonyckaeTtcs. MaeHTudnkaTop CMHXPOHHOTO
cTapta U naeHTMOUKAToOP CUHXPOHHOIO OCTaHOBa B pas3HbiXx 6Ji0Kax MOryT coBrnagaTtb, YTO MO3BOASET OOHOW
KOMaH0i OCTaHOBUTL ABUraTeslb 04HOIr0 KOHTPOepa 1 3anycTuUTb ABUraTeNb APYroro.

NMonyydyeHune nageHtndpunkaropos

Npoentndpukatop 1637 npeaHasHavyeH aas nonyvyeHus Tekyuen koHpurypaumm cetmn ¢ 6nokamm KSMC-8. Monyune
coobLeHe ¢ 3TUM MAEHTUDUKATOPOM, BJIOK NOChINAeT B CETb OTBET C MAEHTUDUKATOPOM, MO KOTOPOMY OH
XAET NonydYeHUs KoMaHg, U naeHTUPMKaTopom, no KOTopoMy oH ByaeT oTeevatb (paboune naeHTudukaTopsl).
3Haa paboune maeHTUPUKaTopPbl, MOXHO 3anpoCUTb UAEHTUPUKATOPbI CUHXPOHHOrO CTapTa M CUHXPOHHOIO
0CTaHOBA COOTBETCTBYIOLLMUMUN KOMAHAAMM YTEeHUS1 KOHdUrypaumu. Takum o6pasom, NnporpaMmMHoe obecneyeHme
MOXET NPOBEPATb HaNM4Me 6I0KOB B CETU U NX TeKyLLMe HacTPonku. MNpu nonyvyeHnn noeHTMdnkaTtopos cnepyet
yuuTbIBaTb, 4TO cTaHAapTHble (2.0A) n pacwumpeHHble (2.0B) naeHTudumkaTopbl TPebyOT OTAENBHOIO pexunma
npuema, N03TOMY NOCHIJIKY CNeayeT Aenatb ABaXAbl.

3aBoackue ycTaHOBKU aeHTUGUKaTopos

Mpu nepBMYHOM NporpaMmMMpoBaHMM Ha 3aBoge Wnu nocsie 06HOBNEHUS BEpPCUMU NporpamMMHoOro obecrneyvyeHus
6n0|<a MaeHTUOMKATOPbLI MPUHUMAIOT CEAYIOLNE 3HAYEHNS:
MOEHTUOUKATOP CUHXPOHHOIo cTapta — 0, CTaHOapPTHbIN; PEXUM 3anycka — BbIKJIIOYEH;
—  MAEeHTUPUKATOP CUHXPOHHOIO ocTaHoBa — 10, CTaHAAPTHLIN; PEXMM OCTAaHOBA — BbIKJIIOYNTb TOKU;
— unaeHTudukaTop npmema komaHg — 101, ctTaHgapTHbIRA;
— wunaeHTudmnkaTop nepenaym oteetoB — 100, cTaHAaPTHLIN.
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KSMC-8 PykoBOoACTBO N0Osb30BaTeNs

9. KomaHabl CAN

M3mMeHeHe napamMeTpoB OBUraTens paspeLllaeTcs TONbKO B PEXMME OCTaHOBA C BbIKJIIOYEHHBIM TOKOM, KPOME
KOMaH bl UBMEHEHUS CKOPOCTU (TOJIBKO B PEXMME BpaLLeHUs1) 1 CMeHbl KoadduumeHTa opobneHns wara. Cnenyet
Yy4€eCTb, 4TO CMeHa koaddurumneHTa opobneHns wara Bo BpemMs paboTbl ABUraTeNst HeXenaTesbHa, Tak Kak MOXeT
NPUBECTU K NOTEPE CUHXPOHN3ALUVN ABUraTENS.

Bo Bcex Tabnuuax oaHHoM rnasbl npmBeaeHbl TOJIbKO pa3peLlleHHble 3Ha4eHnd, OCTalibHble — 3ape3epPBUPOBaHbI.

9.1. YcTaHoBKa ngeHtudunkaTopos

KomaHpa ycTaHOBKU MAEHTUDUKATOPOB NpeaHa3HadveHa s HaCTPOMKK HECKONbKMX 610KOB Ans paboTbl B OLHOWN
cetn. lMpn nporpaMmmMmMpoBaHuM nnaTt NpyY U3rOTOBMEHUU, MAEHTUPUKATOP NpMeMa KOMaHj, YCTaHaBMMBAETCS
paBHbiM 101, a ngeHTndmkaTop nepenayr oTeeta paBHbiM 100. O6a naeHTMdUKaTopa cTaHAapTHbIE. N8 yCTaHOBKM
Nosb30BaTeNIbCKUX MOEHTUdUKATOPOB HeoOXoaAnMo ocTaBuTh B ceTh TOJIbKO OAMH 6510k 1 3aTeM BblaaTb KOMaHOy
YCTaAHOBKM HOBbIX MAEHTMHUKATOPOB NpMeMa 1 nepegayv no cTaHaapTHomy naeHtudmkaropy 1639 B cnegyowem
dopmare:

1 B 13 |4 5 |6 |7 E
MpoeHTndunkatop npnema KomaHabl MoeHTndunkatop nepenadm oTeeTa.
(mn.) (cT.) |(mn.) (cT.)

B aT1oin n nocneayouwmx Tabnuuax umdppamm 1-8 o6o3HavatoTcs Homepa 6aiitos B nakete CAN-coobLieHus.

lNosicHeHue: naeHTMdurKaTop nepenaym oTeeta — 9To naeHTUdUKaTop, No KOTopomy 6710k OyaeT nepesaBaTb
OTBEThI, TO €CTb NOJIb30BATESb A0JIXXEH HACTPOUTL NPUEM COOBLLIEHUS C STUM UAEHTUDUKATOPOM.
[ns nonb3oBatens ato 6yaeT naeHTudukaTop nprmemMa oTeeTa.

YcTaHaBnMBaeMble MAEHTUHUKATOPLI PacrnonaralTCca no MNPUHUUNY «Maaawunii 6anT no mnagwemMy azpecy»,
a BCe Heucnonb3yemble OUTbI 3aMnoNHAITCA HynsMu. B crnyvyae yCTaHOBKM pPacCLUMPEHHbIX UAEHTUPUKATOPOB,
cTapwuin 61T yctaHaBnmBaeTcs B 1. aeHTudukaTopsl npuema 1 nepegadm MoryT 6biTb 1060 annHel. Hanpumep,
ONs Mpuema OTBETOB C pacluMpeHHbiM unaeHTudwukatopom 123456789 (075BCD15h) n nepepnayunm kKomaHAabl
CO CTaHaapTHbIM naeHTudukatopom 2000 (7D0h), HeoH6xo0aMMO chHopMUpPoBaTh COOBLLEHNE C NAEHTUPUKATOPOM
1637 u cnepyowmmMmmy 6ariTamm:

1 2 3 4 5 6 7 8
0DOh 007h 0 0 015h 0CDh 05Bh 087h

Bnok noaTBepxaaeT yCTaHOBKY UAEHTUOUKATOPOB MOCLIIKOM COOOLEHNS CO CTaHOAPTHBIM NOEHTUPUKATOPOM
1638. MepBbIt 6aNT COOLLLEHNSA A0IKEH ObITh paBHbIM eauHuLe. Ecnu 3HavyeHne noeHtTudurkaTtopa HaxoanTCs BHE
JOnNyCTMMOro amanasoHa, To 6yayT oTbpolueHbl cTapmne paspsigbl. [locne ycTaHOBKU MAEHTUPUKATOPbL! AOKHbI
OblTb COXPaHEHbI, MHAYe MOCIe BbIKJIIOYEHUS NMUTaHMa unm cbpoca 6noka, 6yayT BOCCTAHOBJEHbLI Npeaplayuine
3Ha4YeHna naeHTnoukaTopos. na coxpaHeHna UaeHTUOUKATOPOB HYXHO MCNOJb30BaTb KOMaHAY COXPaHEeHUs
Tekyuwero pexuma (015h), ncnonb3ys TOMBKO YTO YCTAHOB/IEHHbIE MAEHTUGUKATOPLI Npuema u nepenayn. Bece
OoCTasibHble NAEHTUGUKATOPbl MOTYT OblTb M3MEHEHbI B Ntoboe BpeMs kKoMaHgamMun KOHdUrypaumm, Tak Kak He
TpebyloT MHANBUAYaNbLHOro noakayeHus 6noka k CAN-cetu.

9.2. KomaHabl nugeHtudpumnkauum

KomaHgbl naeHTudukaumm no3BONSIOT ONpeaennTb KOaM4ecTBO 610Ko0B, nogaepXxuBarolmnx 3TOT MPOTOKOII,
nx M,D,eHTI/ICbIAKaTOpr, TUnbl 610KOB U Bepcunun nporpamMmmMHoOro obecneyeHus.

9.2.1. NonyvyeHne npeHTUPUKaToOpoOB

Onsa nonyvyeHns naoeHTUdUKATOpPOB G0KOB NCMOJb3YyeTCs 3ape3epBUPOBaHHbI CTaHAAPTHLIN MOeHTUdUKaATOP
1637. Mpwv nonyyeHnn coobLueHns ¢ TakMM AEHTUHUKATOPOM BCe BJ10kM NOChINaloT coobLieHnsa B popmare:

K 2 3 |4 |5 E 7 8 |

NpeHTudmkaTop nepenaym OTBETOB NpeHTudurkaTop npmema KomaHz,

B nonyyeHHbIX uaeHTUGMKATOPax CTapLUni 61T, yCTAHOBNEHHbINV B HOMb, ONPeaensaeT CTaHAaPTHbIN MAEHTUdUKATOP,
a yCTaHOBNEHHbIN B 1 — pacwumpeHHbin naeHtudukaTop. lNpn yCTaHOBAEHHOM CTaHOAPTHOM maeHTudukarope
3Havawmmm aensTcs 11 mnagwmx 6muT, a NpU YCTaHOBNEHHOM pPacLUMPeHHOM — 29. 3HaYyeHns ocTanbHbIX OUTOB
3ape3epBnPOBaHbI.

9.2.2. Mony4yeHue Koga TUNa niaatbl U HOMEpa Bepcumn

JaHHbIn NPOTOKON MOAAEPXUBAETCH HECKOSIbKMMM Mniatamu yrpaBSieHUs LaroBbiMU OBUraTensiMu, OCHOBHOE
pasnnyne Mexay KOTOpbIMM 3aKio4aeTcs B MakCMManbHO A0ONYCTUMON BennydrHe Toka. Kog Tvna noakio4YeHHom
naatbl U U HOMepa BepCuM NPOrpamMMHOro o6ecrnedeHns onpeaenseTcs A4aHHON KOMaHaoM.
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PykoBoaCTBO nonb3oBatens KSMC-8
Mocbinka:
Kon, 2 3 4 5 6 7 8
KOMaHbl
080h 0 0 0 0 0 0 0
OTBeT:
1 2 3 4 5 6 7 8
Kop, Kop, Tvna nnatbl Bepcusa 0 0 0
oLInBKN
Mapametp |3HavyeHue MosicHeHune
Kop, 0 KoMaHza npuHaTa
ownbkm 255 HecyLLecTByoLWas kKoMaHaa
Kon Tnna 082h 081h - KSMC-1.2
nnartbl 082h - KSMC-8
083h — KUMB203-ST
Bepcus 1-65535 HOMep Bepcuun NporpamMmmMHOro obecneyeHus
9.3. KomaHpabl KOHUrypupoBaHusa
9.3.1. YctaHoBKa KOHUrypauum
YcTtaHoBKa KOHurypauum 1
Mocbinka:
Kon, Cydouke 3 4 5 6 7 8
KoMaHpl KOMaHzpl
011h 001h Ovana3oH | MwuHMManbHasa ckopocTb | MakcumManbHas CKOPOCTb | YCKOpeHue
ckopocTen |(mn.) (cT.) |(™mn.) (cT.)
MapameTp OwanasoH |3aBopackas |EanHuub [NosicHeHns
yCTaHOBKa |U3MepeHus
OnanasoH 0-8 0 warm B cekyHay |ycTaHaBnMBaeT genurtesnb paboyero
ckopocTen JunanasoHa CKOpOoCTelN aBuratens
1 YCKOPEHUSsI
Tabnuua cooTBETCTBUSA KOAA AennTens,
BENIMYUHBI Aenutens (apobnexus wara)
1 ananasoHa paboymnx ckopocTel
Kon, Hdenntenb Jdnanas3oH
cKkopocTen
0 1 62-30000
1 2 31-15000
2 4 15.5-7500
3 8 7.75-3750
4 16 3.875-1875
5 32 1.937-937
6 64 0.968-468
7 128 0.484-234
8 256 0.242-117
MuHnmanbHaa |62-2500 100 warm B CeKyHay |peanbHas CKOpoCTb ABuratens 3aBucuT
CKOPOCTb OT BbIGpaHHOro Arana3oHa ckopocTel
MakcumanbHasa |62-30000 5000
CKOPOCTb
YckopeHue 1-255 5 warv BeJIN4MHA N3SMEHEHNSA CKOPOCTU NMpu
B MUJIJINCEKYHAY | pa3roHe 1 TOPMOXEHUN
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PYKOBO,D,CTBO noJsib3oBarend

OTBeT (419 BCEX KOMAH, yCTAHOBKM KOHDUrypaumm):

1 2 3 4 5 6 7 8
Kog 0 0 0 0 0 0 0
oLwmnbKN
MapameTp 3HaueHne [MosicHeHune
Kog, ownbkn |0 HeT owmnbokK
1 OJVH 13 NapaMeTpOoB He B JOMyCke
2 owmnbka B cypdukce komaHabl (HET KOMaHAbl C TaKuM CydPUKCOM)
255 HECYLWECTBYOLWAS KOMaHaa

YcTtaHoBKa KOHuUrypauum 2

Mocbinka:
Kop, Cydodukc |3 4 5 6 7 8
KoMaHObl | KoMaHgbl
011h 002h Pabouni Tok Bpewmsa Onpege- Onpepe- CkopocTb
TOK OCTaHoBa |yOepXaHus | nnTenb nmTenb onpoca
paboyero |KOHLEBOro KOHLLeBOro
TOKa BbIKJIOHATENS | BbIKJIOYATENS
<<B|‘|epep.» «Ha3an»
MapameTp Ouanas3oH | 3aBoackas |AuckpeT- |losscHeHus
ycTaHoBKa |HOCTb
Pabounii Tok 10-80 15 0.1A onpegensieT pacyeTHYI0 MakCUMasbHYIO BENINYNHY
Toka nNpu paboTe ABUraTens; peajibHoe 3Ha4YeHne
3aBUCUT OT MCMNOJIb3YEMOr0 ABUraTesns; B pexmme
6e3 opobneHns wara NnMKoBoe (MakcManbHoe)
3Ha4vyeHme Toka ymeHbliaetca B 1,41 pas
Mo OTHOLUEHMUIO K 3aJaHHOMY
Tok octaHoBa |0-80 0 0.1A onpegensieT pacyeTHY MakCUMabHYIO BENIMYNHY
ToKa Npu OCTaHOBKE ABUraTens; peasbHoe
3HaYeHMne 3aBUCUT OT MCMOJIb3YEMOro ABuratens
(OCHOBHOE Ha3Ha4YeHMe — SKOHOMUSI AHEPTUKn
M 3alumTa oT neperpesa); B pexume 6e3 apobeHus
wara nnMkoBoe (MakcMMalibHOE) 3Ha4YeHne
TOoKa yMeHbLliaeTcs B 1,41 pa3 no OTHOLLEHMIO
K 3aaHHOMY
Bpewms 1-255 100 0.01c BPEMS, B TEYEHNE KOTOPOro ABuraTesnb nocne
yaepxaHus 0OCTaHoBa OcTaeTcs nof paboymm TOKOM
paboyero Toka
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PykoBoOCcTBO Nnosib3oBaTens
MapameTp Ownanas3oH | 3aBoackas |AuckpeT- |loscHeHus
yCcTaHOBKa |HOCTb
Onpegenutens |0-15 2 MCNO/b3YyETCs NPU YCTAHOBEHHOM HanpasieHnu
KOHL,EBOIro (ocTaHoB) BpaLleHus «Brnepea» (HapalivBaHue cyeTynka
BbIKJIlOYATENS wiaros)
<<Bnepeﬂ.» -
0 O6paboTka onpenennTenein KOHLUEBbIX
BbIK/llO4aTeNer He MPou3BOANTCA.
BbikntoueHme gBuratens.
2 OcTaHoB aBuratens.
O6MOTKM OCTaloTCS MO, TOKOM
yoepxaHusi.
3 OcTaHoB aBuratens.
O6MOTKM ocTaloTCs Nog, PaboynM TOKOM.
OTnpaBka coobLieHus.
5 BbikloueHne gpuratens ¢ OTrnpaskomn
coobLweHuns.
6 OcTaHOoB gBUraTens ¢ OTNpaBKoOMn
coobuleHns.
O6MOTKM OCTalOTCS N0, TOKOM
yoepxaHusi.
7 OcTaHOoB gBUraTens ¢ OTNpaBKoMn
coobLeHus.
O6MOTKM ocTaloTes nog, PaboynM TOKOM.
8 O6paboTka onpenennTeneil KOHLEBbIX
BbIK/llO4aTENer He MPOonU3BOANTCA.
9 BbiktoueHmne geuratens.
10 OcTaHoB aBuratens.
O6MOTKM OCTalOTCS N0, TOKOM
yoepxaHusi.
1 OcTaHoB aBurartens.
O6MOTKM ocTaloTCs Nog, PaboynM TOKOM.
12 OTtnpaBka coobueHus.
13 Bbik/lo4eHne apuratens ¢ OTrnpaskomn
coobueHus.
14 OcTaHOB gBUraTtens ¢ OTNPaBKoOMn
coobuleHus.
O6MOTKM OCTalOTCS N0, TOKOM
yoepxaHusi.
15 OcTaHoB gBUraTens ¢ OTNpaBKoOMn
coobueHus.
O6MOTKM ocTaloTes nog, PaboynM TOKOM.
0-7 — cpabaTbiBaHMe onpeaenmTens No 3amMblKaHWUIO
KOHLLEBOro Bhiklo4aTens, 8-15 — cpabartbiBaHne
onpeaennTens no pa3mblKaHWIO KOHLLEBOIO
BblKJllO4aTENS
Onpegenutens |0-15 2 MCMNOMb3YETCH NPU YCTAHOBNEHHOM
KOHL,EBOIro (ocTtaHoB) HanpaB/IeHU BPALLLEHUS «Ha3ad»; KoanpoBaHue
BbIK/llOHaTENS Kak 0J19 onpenenmMTens KOHLEeBOro BbikjlovyaTens
<<HaSa.£|'>> <<B|'|epe'£|'>>
CkopocTb 1-255 10 0.001c CKOPOCTb Onpoca onpeaennTeneil KOHLEBbIX
onpoca BbIKJIlOHaTENEN

OTBET Takowm xe, Kak 1 4Nns KomaHabl ¢ cyddunkcom 1.
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YcTtaHoBKka koHurypauum 3
Mocbinka:

Kop, Cyddukc |3 4 5 6 7 8

KOMaHObl | KOMaHAbl

011h 003h 0 NoeHTndumnkaTtop CUHXPOHHOIO cTapTa Pexunm

CUHXPOHHOIO
cTapTa
lpumedaHmne:  paHHas KOMaHga npefHasHadveHa Ans NoaroToBKM OAHOBPEMEHHOIO 3anycka (CUHXPOHHbIN
CTapT) HECKOJIbKNX ABUraTenen.
MapameTp 3HaueHne 3asoackas | NoscHeHns
yCTaHOBKa

Upentndukatop |0-536870912 |0

CUHXPOHHOI0

cTapTa

Pexum 0-2 0 Koga MosicHeHune

CUHXPOHHOIO 0

cTapta CUMHXPOCTAPT OTKJIIOYEH

1 3anyck coobLeHMeM CO CTaHAAPTHbLIM
NAEHTUDUKATOPOM
2 3anycKk coo6LEeHNEM C PpaCLLUNPEHHbIM
NAEHTUDUKATOPOM

OTBET Takom xe, Kak 1 4nsi kKomaHabl ¢ cyddunkcom 1.

YcTtaHoBKa KOHuUrypauuu 4

Mocbinka:
Kog Cydoduke 3 4 5 6 7 8
KOMaHbl KOMaHbl
011h 004h S/L MpeHTndunkaTop KoMaHabl CAHXPOHHOIo ocTaHoBa | Pexum
OCTaHoBa
lMpumedaHne:  paHHaga yCTaHOBKA NpeAHasHayeHa 4Jsig noaroToBKM KOMaH4bl OOHOBPEMEHHOIO OCTaHOBA
BbIOPAHHOW rpynnbl ABUraTenen.
MapameTp 3HayeHune 3aBoackas | MNosicHeHus
yCTaHOBKa
S/L Ownnmn1 0 BbI6Op naeHTudukaropa: 0 — cTaHoapTHLIN,
1- pacLUMpPEeHHbIN
UpeHtndukatop |0-536870912 10
Pexum octaHoBa |0-3 1 Kon |nosichenve
0 rpynmnoBOM OCTAHOB OTKJIOYEH
1 BbIKJIIOYUTb TOKN
2 OCTaHOB C pabo4ynmM TOKOM
3 OCTaHOB C TOKOM yAepXaHua
OTBET Takom xe, Kak 1 ons kKomaHabl ¢ cyddukcom 1.
YcTaHoBka KOHuUrypauum 5
Mocbinka:
1 2 3 4 5 6 7 8
11h 005h Pexunm Toka | CkopocTb CKopoCTb 0
019 NePEKII0YEHS DS nepekitoyeHuns
pexuvma Toka npm pexumMa Toka npu
yCKOpeHUun 3amMenieHumn
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PykoBoOCcTBO Nnosib3oBaTens
MapameTp Onanas3oH |3aBoackas | EanHuubl MoscHeHuns
yCTaHOBKA |Mn3MepeHus
Pexum Toka 0-4 2 Kon MosicHexne
0 OOHOTPaH3NCTOPHbIN LLINM (slow
decay) — MeaJsieHHOoe 3aTyxaHue Toka
B KaTyLUKax
1 OBYXTPaH3ncTOpHbIn LLUNM (fast
decay) — 6bICTpOE 3aTyxaHue Toka
B KaTyLuKax
2 CMELLaHHbIN pexum (mixed)
— MeAJIeHHOe 3aTyxaHue Toka
B KaTyLuKax Npu HapacTaHUn Toka
1 GbICTPOE — NpY cnageHnn
3 kommyTaumsa slow <-> fast
(ecnun ckOPOCTb BpaLWEHNSA MEHbLLE
CKOPOCTU NEPEKIIOYEHUS pEXMMA
TOKa MCMNoNb3yeTcs MeaNeHHoe
3aTyxaHue, 6onblie — GbicTpoe)
4 KoMmyTaumsa slow <-> mixed
(ecnu ckopoCTb BpaLLeHUst MeHbLUe
CKOPOCTU NEPEKIIOHEHNS pexXmnmMa
TOKa MCMNONb3YEeTCa MeAIEHHOEe
3aTyxaHue, 6oblle — CMeLlaHHOoe)
CkopocTb
rnepektyeHus 0. 4 Larn
pexvma Toka npu 62-30000 000 B CeKyHOy
ycKopeHun onpeaensieT CKopoCTb, Ha KOTOPON
NepekKYaeTcs Pexmm KOMMyTaumm
TPaH3MCTOPOB B COOTBETCTBUM C PEXVMOM TOKA
CkopocTb
NepeKnioieHns |5 204060 4000 LWarn
pexvma Toka npm B CEKyHOY
3amMennieHumn

CKOpOCTb MEepeksIto4eHns NPy YCKOPEHUN AOSXHA ObiTb Gonblue WA paBHA CKOPOCTWU npu 3ameasieHuun. Mpu
YCTAaHOBKE CKOPOCTM MNepeksIloHeHns npu YCKOPeHUM O6Oonblue CKOPOCTU MEepeksitlodeHus npu 3ameasieHuu,
CKOPOCTb MEepekKsIIo4eHNs NPy YCKOPEHUN YCTAHABNBAETCS PaBHOWM CKOPOCTM MepeksioveHust npu 3amenneHnu.
Mpn ncnonb3oBaHnM Apob6ReHUs Lwara, 3HaYeHUss CKOPOCTEN MEPEKSIIOYEHUS YMEHbLUAIOTCS NMPOMNOPUUOHAbHO

BbIOpPaAHHOW CTEneHn ApobneHus.

OTBET Takow xe, Kak 1 411 KoMaHabl ¢ cydpukcom 1.

YcTtaHoBka kKoHpuUrypauum 6

Mocbinka:
Kon Cydounke 3 4 5 6 7 8
KOMaHAabI KoMaHabl
011h 006h onnHa NoeHTudumnkaTop oTBETA KOHLEBLIX BblK/lO4YaTeNemn 0
NOEeHTU-
dukartopa
lMpumevaHne:  paHHas KOMaHOa npegHasHayYeHa ans onpeaeneHns naeHTudunkaTopa oTeeTa npu cpabatbiBaHMN

onpe,u.enMTeneVl KOHLEBbIX BbIK/lOYaTENEN. |_|pVI CpaGaTblBaHVIVI KOHLUEBOIO BblKJ/1lO4HATEN4A,
dopmupyeTcs coobLLEHME ANMHON 0aMH 6ainT. B 3TOM BGaliTe HaxXooUTCa HOMEP AaTynka,
C KOTOPOro nocTtynun curHan: 1 unm 2.
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KSMC-8 PykoBOoACTBO N0Osb30BaTeNs
MapameTp 3HaueHne 3aBopckas | EguHuub MosicHeHus
YCTaHOBKA |M3MepeHns
poeHtndmkatop |0-536870912 | 1000 - 11 vnn 29 6MT B 3aBUCUMOCTU
oTBEeTa KOHLEBbIX OT YCTAHOBJIEHHOW AJIMHbI nAeHTUdUKaTopa
BbIKJIlOYaTENEN
Anvna 0 nnm 1 0 - Kog, | MosicHeHne
naeHTudumkaropa
0 OTBET CO CTaHAAPTHbLIM
MaeHTUOUKATOPOM
1 OTBET C pacCLUMpPEHHbIM
naoeHTMdrKaTopom

OTBET Takom xe, Kak 1 AN KoMaHabl ¢ cyddukcom 1.

YcTtaHoBka KOHurypauum 7

Mocbinka:

Koa Cydodukc 3 4 5 6 7 8

KOMaHbl KOMaHbl

011h 007h Tok Bpems 0 0 0 0
dopcaxa dopcaxa

Mone B Tabnuue |[dwuanasoH |3aBoackas | EanHuub [NoscHeHuns

yCTaHOBKa | 3MepeHna

Tok popcaxa

10-80 15 0.1A onpenensieT pacyeTHY0 MakCUMasbHYIO0
BEJINYNHY TOKA NpW 3anycke ABuratens
(bopcax); peanbHOE 3HAaYE€HME 3aBUCUT

OT UCMNOJIb3YEMOIo ABUraTesid; B pexmnme

06e3 apobneHus wara nMkoBoe (MakcumMasbHOe)
3HayeHne Toka ymeHbLlueetca B 1,41 pas

Mo OTHOLWEHUIO K 3aJaHHOMY

Bpemsa dopcaxa |0-255 0 0.01c BpeMsl, B Te4eHne KOTOporo, ABMraTesb nocne

3anycka octaeTcs nog GopcaxKHbiM TOKOM

OTBET Takow xe, Kak 1 oN1si KoMaHabl ¢ cydukcom 1.

lMpumevaHue:

yCTaHOBKa BPeEMeHU popcaxka paBHOr0 HYJIO BbIKJIIOYAET PEXMM CTapPTOBOro GOpPCUPOBaAHUS;
npwv yctaHoBke popCcaxxHOro Toka MeHblLe paboyero, GpopcaxHbii TOK OyaeT YCTaHOBJIEH PABHbIM
pabouyemy; Npu yctaHoBke paboyero Toka, BennminHa GopcaxKHoro Toka He NpoBepsieTcs.

9.3.2. YTeHune KoHPUrypauum

Mocbinka:
Kop, 2 3 4 5 6 7 8
KOMaHAabI
012h Cydoduke 0 0 0 0 0 0
KOMaHabl

Mpn 4TeHUU KoHGUrypaumm 3anonHeHne GaNTOB COOBLLEHUS NPUXOAUT B TakOM Xe popmaTe, Kak U B KOMaHAe
YCT@HOBKM KOHUrypaumm c Takum Xe cyddukcom (CcMm. »YcTaHoBKA KOHurypaumm»). Mpu yTeHun 6Gnoka
napameTpoB C HEeCyLEeCTBYIOLWNUM CyPPUKCOM B OTBETHOM COOOLLEHUM BCe MONA napameTpoB OOHyNAoTCS,
1 B NepBblin 6ainT coOOLLEHNS 3aNNCLIBAETCS YNCIO 2.

9.3.3. YTeHune cocTOsiHUS/yCTaHOBKA BbIXOAO0OB

Mocbinka:
Kop, 2 3 4 5 6 7 8
KoMaHapl
013h Pexum CocTosiHMe BbIXOA,08B 0 0 0 0
MapameTp 3HayeHue |lMosicHeHue
Pexnm 0 CUUTBIBAET COCTOSIHNE, BbIXOAb! HE YCTAaHABIMBAKOTCSA
1 CYUTBIBAET COCTOSIHNE, YCTaHABMBAET BbIXOAbl
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OTBeT:
1 2 3 4 5 6 7 8
Koa
Kop ownbkum |cocTosiHns  (COCTOSIHUE BbIXOA0B CocTosiHMe BXO40B TemnepaTypa
Buratens
MapameTp 3HayeHune |lMosicHeHne
Kop, ounbkmn 0 HeT ownbok
1 owmnbka pexuma
255 HecyLLleCcTBYOWAaa kKOMaHaa
Kop cocTosiHus 0 KOMaHAbl BbIMOJIHEHbI, ABUIraTe/lb OCTAHOBJIEH, TOK YAepXaHus
Asurarens 1 KOMaHObl BbIMOJSIHEHbI, ABUraTesib OCTaHOBJIEH, paboynii TOK
2 cpabaTbiBaHME KOHLLEBOro BhIK/lo4YaTe s, ABUraTesb BblK/IO4YEH
3 cpabaTbiBaHMe KOHLLEBOro BblK/lloHaTesns, ABUratesib OCTaHOBJIEH
4 OBuratesnb BbIMOJIHAET KOMaHAY «BpalieHmne»
5 OBuraTesnb BbIMOJIHAET KOMaHAy»NO3ULMOHUPOBAHWE»
6 OXunaaHue KOMaHAbl CUHXPOHHOIO cTapTa Ui CUHXPOHHOIO OCTaHOBA
CocTosiHMe BX040B But 0 Bxon, 1
but 1 BXOA, 2
But 2 BXx0on, 3
But 3 Bxon 4
but 4 BX04 5
But 5 BXxon, 6
CocTosiHMe BbixoaoB |[but 0 BbIxon, 1
Bbut 1 BbIX0A, 2
But 2 Bbixog, 3
But 3 BbIxond 4
Temnepatypa TemMnepaTypa B AeCATbIX AONgax rpaayca (Hanpumep: 417 = 41.7°C)
8000h — paTunk TemnepaTypbl He YCTaHOBNEH

9.3.4. YcTtaHOBKa 3aBOACKUX PEXNMOB

MNochbinka:
Kop, 2 3 4 5 6 7 8
KOMaHAabl
014h 0 0 0 0 0 0 0

lpumevaHne:  paHHas kKOMaHaa npegHasHadeHa gJsis yCTaHOBKM BCEX NePEMEHHbIX B COCTOSIHUS NO YMOIHaHMIO,
OonuncaHHble B NpeablayLmx kKomaHaax. MoeHtndurkaropsl npuema n nepeaadn KOMaHg Takxe
cOpacbiBaloTCs (419 COXPAHEHUS ClieAyeT UCMNOJIb30BaTb KOMaHAY COXPaHEeHUs TEKYLLLEr0o
pexnma).

9.3.5. CoxpaHeHue TeKyLLero pexmma

MNochkinka:
Kopg, 2 3 4 5 6 7 8
KOMaHabI
015h 0 0 0 0 0 0 0

lNpumevaHne:  paHHas KOMaHAa NpefHasHayYeHa 19 COXPaHeHUs TEKYLLLErO pexrmMa Nociie HaCTPONKM PEXMMOB
Nnonb30BaTeNs UM BbI30Ba 3aBOACKMX YCTAHOBOK. Ecnuv aTa komaHaa He 6yaeT BbINMosHeHa,
TO NocJie BbIKJIOYEHNS MMTAHUS BCE YCTAHOBKM pexuma 6yayT yTepsiHbl U 610K yCTaHOBUT Te
peXunMbl, KOTOpbIE OblNM ONpefeneHsl B MOMEHT BbINOSIHEHMS NOCEAHE KOMaHbl COXPaHEHUS
TekyLero pexvma. Ecnm komaHaa coxpaHeHUsl TEKYLLLErO PEXUMA HE BbINOHANACh HY pasy,
TO 6yayT MCNONb30BaTLCS 3aBOACKNE YCTAHOBKM.

9.4. KomaHabl NO3NLMOHMPOBAHUA ABUraTensa

Ona onpeneneHvs Tekyllen M LEeNeBOl MNO3NUMA ABUraTtens WUCMOJb3YIOTCA MNepeMeHHble anvHon 32 6uTa.
B 3aBMCMMOCTM OT 3Ha4YeHUs1 KOadPUUMEHTa AENIEHNS CKOPOCTU, 3HAYALLMUMKN MOrYT BbITb OT 25-1 (B LIaroBom
pexume) oo 32-x 6uT (B pexmnme MakcumanbHoro apobneHus wara). Ctapwuin 6UT ykaszaTtens no3vuum scerga
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PYKOBO,D,CTBO noJsib3oBarend

3aHUMaeT cTaplunii 6uT nepemeHHon. Takoe pacnpeneneHne OUTOB MO3BONSAET yBenndmBaTb KOIPPUUMEHT
npobneHns wara 6e3 notepu Tekylien no3numm n 6e3 capuros. MNMpu yMmeHblieHnn KoadouumeHTa apobneHuns
B CUHETYMKEe Nno3umuum asuratens tepsieTcs (0O6HynseTcs) Ta 4acTb ero mMaagwmnx 6utos, KoTopas He MOXeT ObiTb
MCNONb30BaHa NPV HOBOM pa3speLleHnmn CHeTYMKa, HO 3Ha4YeHne, yCTaHOBIEHHOE A1 LEeNEeBOMN No3numm ocTaeTcs
BCerga Takum, Kakum 3a4aHo rnonb3oBatenem. ITo NO3BOJISET YCTaHABAMBATb LIENIEBYIO NO3MLUMIO U KOSIPPULINEHT
npobneHns Liara HesaBMCMMO APYr OT Apyra.
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Puc.17.  3Havawme 6UTbLI B 3aBUCUMOCTU OT ApobrieHuns wara.
9.4.1. YTeHue no3uunu geuraTens
Mocbinka:
Kog, 2 3 4 5 6 7 8
KOMaHabI
021h 0 0 0 0 0 0 0
OTBeT:
0 1 2 3 4 5 6 7

TeKyLLl,aﬂ nos3nuuna gpurartend

Llenesaga no3uumsa geuratens

lMpumevaHne:

rnocne BbiNOJHEHUSA KOMaHL MO3ULMOHUPOBAHUS, 3HAYEHUS LLESIEBON N TEKYLLEN NO3NULNIA
COBMaJaloT, KPOME TeX ClyyaeB, korga paspeLlleHme nosvunm 6osbslle apobnenus wara.

B aTom cnyyae Ban apuratesisi yCTaHOBUTCS B GMXKanLLy0 BO3MOXHYIO MO3MLMIO, 3HaYeHne
KOTOpPOI1 ByaeT onpeaesieHo oOKpyrieHneM 3agaHHon No3nummn Ao no3unumm, COoTBETCTBYIOLEN
K0P dUUMeHTy apodbneHus wara. NMocne n Npu BbINOJIHEHUW KOMaH, BPaLLLEHUS YTEHWE 3a4aHHON
no3vumm 4acT NOCAeaHIo 3aaaHHyo Nno3nunio. MNMpu npepbiBaHK pexruMa No3nLNOHNPOBAHUA
LLeNIeBOE 3HAYEHME HE NBMEHSETCS.

9.4.2. 3anncb Nno3uuumn aABuraTens

Mocbinka:
Kop, 2 3 4 5 6 7 8
KOMaHbl
022h Texywias no3numa oBuraTens 0 0 0
OTBeT:
1 2 3 4 5 6 7 8
Kop, Pexunm 0 0 0 0 0 0
owmnobKn paboThl
MapameTp 3HaueHne [MoscHeHune
Kop ownbkm |0 yCTaHOBKa BbINOJIHEHA
1 oTkas — asuratenb pabortaet
255 HeCcyLleCcTBYlOLLAs KOMaHaa
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PykoBoOCcTBO Nnosib3oBaTens
MapameTtp |3HayveHue |llosicHeHne
Pexunm 0 OCTaHOB C BbIK/1I04YEHNEM ToKa 0OMOTOK
paboThl 1 OCTaHOB (06MOTKM ABUraTens oCTaloTCa Mo TOKOM)
2 cpabaTtbiBaHMe KOHLIEBOrO BbIK/l04YaTENs, ABMraTe b BbIKJIIOYEH
3 cpabaTtbiBaHMe KOHLIEBOrO BbiK/ll04YaTENS, ABMIraTe/lb OCTAHOBJIEH
4 BbINOJIHAETCS KOMaHaa “BpaweHne”
5 BbINONIHAETCHA KOMaHaa “lMosnunoHnpoBaHue”
6 oxunaaHue komanapl “Ctapt”
lMpumeyvaHmne: NPV BbIMONHEHUM KOMaHAbI»3anmch No3nLUMn» BpalleHUa Bana aABuratens He NPOUCXOaNnT.

KomaHpga npegHasHadeHa ans HavyaslbHOW MHULManM3aumnmy cHeTynKka nosnuumm n He MoXeT BbiTb
BbIMNOJIHEHA BO BPeMS BpaLleHMs 1 MO3ULMOHNPOBaHUS.

9.4.3. NepemewieHue

Mocbinka:
Kop, 2 3 4 5 6 7 8
KOMaHAabl
023h Llenesas nosmuma 0 0 Pexum
cTapTa
MapameTtp 3HayeHue MosicHeHune
Pexum 0 HEMeJIEHHO NepeMeCcTUTb Basl ABUraTesisl B yka3aHHy abCOIOTHYIO NO3ULINIO
cTapTta (HanpaBneHne BpalleHns onpenenseTcsa pasHmuen Mexay no3numsamm —
TeKyLLen n 3agaHHomn)
1 HEeMealeHHO NepeMecTUTb Basl ABUraTesisl B yka3aHHY OTHOCUTENbHYIO
no3vuUMIO (HanpasieHne NepemMeLLEHNS 3a0aeTCA 3HAKOM CMELLEHNS)
2 aHanornyHo 0, Ho BbINONHEHME OTKNaAblBaeTCs A0 NOJIyYeHNs KoMaHObl
CUMHXPOHHOro cTapTta
3 aHanornyHo 1, HoO BbIMOJIHEHWE OTK1IaAblBAETCS 4,0 NONyYeHMUss KOMaHAabl
CUMHXPOHHOro cTapTta
lMpumedaHue:  ecnu uenesas No3muusa COBNAnaeT C TEKYLLE NN OTHOCMTENbHAA No3nums pasHa 0,
TO Ha ABurartesib NogaeTcs paboynii TOK Ha BPeEMS, onpeaenseMoe TaiMepoM yaepXXaHus
pabouero Toka (komaHaa 11h cyddukc 2, 6anT Ne5). nsa paboTbl CUHXPOHHOIO cTapTa
HEeOOX0AMMO TaKXe pa3pPeLUnTb CUHXPOHHbIN cTapT (komaHaa 11h cydpduke 3, 6aiiT Ne8).
OTBeT:
Kop, 2 3 4 5 6 7 8
KOMaHAbl
Koa, 0 0 0 0 0 0 0
oLInBKN
MapameTtp |3HayveHne |lMosicHeHne
Kop, 0 ownboK He Bk
ownbku 1 nepernoJiHeHne Npu OTHOCUTESIbHOM CMELLLEHN
2 HeOoMnycTMMOe 3HaYeHMe pexurma cTapta
3 nonbITKa 3anycka yxe paboTtawLuiero apurarens
4 cpabaTbiBaHWE KOHLLEBOrO BbIKJIOHYATENS HA 3a4aHHOM HanpasfiEHUN
255 HecyLlecTByloLW,as kKomaHaa

Owmnbka nepenosiHeHns Npu BbINMOIHEHNUM OTHOCUTESIbHOIO NepeMeLLeHs He NPUBOAMUT K OTKa3dy B BbINMOJIHEHUN
KOMaH[pl, a ABNSETCS NpeaynpexneHnemM n MoXeT ObiTb MCMN0JIb30BaHa A1 HapallMBaHus pa3psaaHOCTM CHeTYMKa
waroe. KomaHga ¢ owmnboyHO 3aaHHBIM PEXUMOM cTapTa urHopupyetcs. Mpu paboTalowem geuratene komaHaa
TakxXe WUrHopupyetcsi. B cocTosiHUM CUMHXPOHHOro ctapta OyAeT YCTaHOBJIEH TOT PEXMM, KOTOPbIA npeanucaH
B KOMaHAae. Ecnu ouepeaHas komaHaa npennmcbiBaeT Pexmnm CUHXPOHHOMO CTapTa, a KOMaHAa CUHXPOHHOMO cTapTa
He Oblna Nofy4yeHa, TO NapameTpbl CUHXPOHHOIO cTapTa 6yayT 06HOBMEHbI, @ cTapble napamMeTpbl yTepsiHbl. Mpu
CUHXPOHHOM CTapTe COCTOSIHNE KOHLLEBOIO BbIKJIIOHATENS HE NPOBEPAETCS.
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9.4.4. BpaweHue

Mocbinka:
Koa 2 3 4 5 6 7 8
KOMaHAbl
024h CKOpOCTb BpaLLleHUs Hanpasnenune |0 0 0 Pexunm
MapameTp 3HayeHne |lMosicHeHne
HanpasneHue 0 BpaLLeHMEe B CTOPOHY YBENMYEHNS CHETHMKA NO3ULUN
1 BpaLLEHME B CTOPOHY YMEHbLUEHNS CHETHYMKA NO3ULUN
2-255 HanpaeJ/ieHMe BPaLLEHNSa HE N3MEHSEeTCA (COXpaHUTb NpeabiayLiee)
Pexunm 0 HEeMe[JIEHHO HavyaTb BpalleHne
1 BbINOJIHEHME OTKaAbIBAETCA A0 NONYYEHUS KOMaHAbl CUHXPOHHOIO CcTapTa
OTBeT:
1 2 3 4 5 6 7 8
Kog 0 0 0 0 0 0 0
ownobkn

MapameTp 3HaueHne [MoscHeHune

Kop, 0 owmnobOoK He bblsio
1 3a4aHa CKOpOCTb BHE AvanasoHa
2 HeoonyCTUMOE 3HaYeHne pexrma ctapra
3 BbIMOJIHAETCS NO3ULMOHMPOBAHWE (4151 BbINO/IHEHUSA KOMaHAbl He06X0AMMO

CHa4dana BbINOJIHUTb OCTAaHOB 1N 00X O0AaTbCA OKOHYaHUA BbII'IOJ'IHeHI/IFl)

4 cpabaTbiBaHWE KOHLLEBOT O BbIKJIlOYATENS HA 324, aHHOM HanpaBieHNN
5 BbINOJIHAETCS BPaLLLEHME B NPOTMBOMNONOXHOM HanpasieHnn

(85 BEINONHEHWS KOMaHObl HEOOXOAMMO CHaYana BbiMOMHUTL OCTAHOB)
255 HeCyLWeCTBYylOL,As KOMaHaa

Mpw 3apaHUM HEQOMYCTUMOrO 3HAYEHUS PEXMMA cTapTa Uin 6J10KMPOBKE KOHLEBLIM BbIKJIlOYATESIEM, BbINOJIHEHNE
KOMaHAbl HEBO3MOXHO. Owunbka Npu 3agaHUM CKOPOCTU He OTMEHSIeT UCMOJIHEHUS KOMaHAbl, yCTaHaBiMBas
npu 3TOM MUHUMAJbHO (MW MaKCMMasibHO) BO3MOXHYIO CKOpPOCTb, Hanbonee 6nM3kylo K 3agaHHol. KomaHabl
C HEM3BECTHbIM PEXVUMOM UrHOPUPYIOTCS.

9.4.5. OctaHoB

Mocbinka:
Kon, 2 3 4 5 6 7 8
KOMaHAbl
025h Pexum 0 0 0 0 0 0
ocTaHoBa
MapameTp 3HayeHune |lMosicHeHne
Pexunm 0 HEeMeaeHHO OCTaHOBUTL ABUraTesnb (00MOTKN ABuUraTesisi 06ecTo4nBaloTCs)
ocCTaHoBa 1 Heme1IeHHO OCTaHOBUTL ABuraTesb (06MOTKM ABuUraTens ocTalTcs
noa pabo4ymm TOKOM)
2 HemMeaNeHHO OCTaHOBUTb ABUraTesb (0OMOTKN ABUraTeNs OCTalOTCS
noja TOKOM yaepXaHus)
3 HEeMeaNIeHHO OCTaHOBUTb ABUraTesb (0OMOTKN ABUraTeNs ocTaloTCs
noa pabo4ymm TOKOM, a nocrne cpabaTbiBaHUS Tarimepa — Nog TOKOM
yaoepXaHus)
4-255 HemMeaieHHO OCTaHOBUTb ABuraTtesnb (0O6MOTKM ABUraTens o06ecTo4nBatoTCcs)
OTBeT:
1 2 3 4 5 6 7 8
Kon, 0 0 0 0 0 0 0
ownobkmn
MapameTp 3HayeHne MosicHeHne
Kon, 0 KOMaHaa npuHaTa
255 HeCyLWEeCTBYOLAs KoMaHaa
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Mpu BLINOSIHEHUN KOMaHbl OCTAHOBA, OTBET HYXEH TOJSIbKO OJIS CUHXPOHU3ALMK NPOTOKoNa, 4Tobbl nabexartb
MOChLIIKW CrieayioLleil KoMaHasl A0 TOro, kak Tekyuiaa 6yaeT BbinonHeHa. MNpu nocbiike chnenylollen KoMaHabl
[0 Nnosy4eHus oTeeTa ot 6510Kka, KOMaHaa MOXeT ObITb NoTepaHa.

9.5. KomaHpaa ynpaBneHus BbiXxogamum

9.5.1. YcTaHOBKa BbIXOAOB

Mocbinka:
Kop, 2 3 4 5
KoMaHbl
031h CocTOs1HME BBIXOO0B 0 0
MapameTp Butblcnosa | Jlor. ypOB€EHb [MosicHeHne
CocTosiHme 0 Ownnun 1 JI0T. YPOBEHb Ha BbIxoae 1
BbLIXOA0B 1 Ownnmn 1 JIOT. YPOBEHb Ha BbIXOAE 2
2 Ownnmn 1 JIOT. YPOBEHb Ha BbIxoae 3
3 Ownum 1 JI0T. YPOBEHb Ha BbIXoae 4
OTBeT:
1 2 3 4 5
Kop, 0 0 0 0
owmnobKn
MapameTp 3HaueHne [MoscHeHue
Kog ownbkm |0 ownBOoK He BbINo
255 HecyLeCcTByoLLass KomaHaa

9.6. LLinpokoseLwiaTenbHbie KOMaHAbl

K wurpokoBeLwaTenbHbiM KOMaHAaM OTHOCSTCH KOMaHAbl CMHXPOHHOIO OCTaHOBAa WM CUHXPOHHOro ctapta. Obe
KOMaHzbl HE UMEIOT NMoNg AaHHbIX. MaoeHTudmKaTopbl KOMaHA 3a4at0TCcs NoJsib3oBartesieM komaHaon 11h (yctaHoBka
napameTpoB) cydopukcbl 03h 1 04h cooTBeTcTBEHHO. KOMaHaa CUHXPOHHOIO cTapTa BbINOJIHAETCA OAWH pas.
[ns noBTOpHOro 3anycka TpebyeTcs BbINOMHEHWE KOMaHAbl YCTAHOBKM CMHXPOHHOrO BpalleHus (24h pexum 1)

WY CUHXPOHHOIO nepemMeLleHuns (23h pexumsl 2 n 3).
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9.7. Anroputmbl ynpaeneHus 6nokamu no CAN-cetu

9.7.1. HazHayeHne naeHTUPUNKaTOpPoOB

< Hayano >

¢<

OcTaBuTb B ceTU
OOMH KOHTpOEp

'

YctaHoBuTb ID npmnema n nepepayn
(oTnpaBuTb Ha kopoTkuii ID 1637
ID npuema komaHabl 1 Nnepegayn otTBeTa)

Coxpanutb ID B N3Y?

BbinonHutb KOMaHOy
«CoxpaHeHune TeKYLLEro pexmnma»

~

HobaBuntb na

HOBbIW y3€N B CETb?

Moaxkno4nTL KOHTPOSIEPSI
C YyCTaHOBNEHHbIMA
vaoeHTndunkaTopamm
M Ha4aTb BbINOJIHEHVE KOMaHL,

!
C ea D

Puc. 18.
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9.7.2. BbinosIHEHUE KOMaHpA,
< Havano >
>¢
OTtnpaBka KoMaHabl
no naeHTndunKaTopy nepegadm
Mony4eHne oTBeTa
no naeHTndukaTopy oTeeTa
(KpOME CUMHXPOHHOrO CTapTa,
CUHXPOHHOIO OCTaHOBA,
aBapuiHOro 0CTaHOBA)
-
HEeT
OTBeT nony4eH? ¢
Bpemsa oxngaHms
3aKOH4YMNOCh
AHanns nony4eHHoro oTeeta
O6paboTka omnbokK
- |
a
A Cnepytolwias komaHaa?
Puc. 19.
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9.7.3. 3anyck Ha BpaLieHue

30

C

Hayano >

CMoJsib30BaTb HOBbIE
napameTpbl BpaLleHnsa?

euratens pabotaet?

OcTaHoB gpuraTens
(ecnun N3MeHSIETCS TONTIbKO CKOPOCTb,
OCTaHOB He TpebyeTcs)

-

Komangabl ycTaHOBKM
KoHburypauum (n/n 3)

(no HeoGxoaMMOCTK)

-

OTnpaBka KOMaHabl
«BpaweHne»

!

C

KoHrel, >

Puc. 20.
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10. BbixogHOW ycunanTenb MOLLHOCTH

BbIXO4HOM yCUMANTENb MOLLHOCTU MMEET ABYXKaHabHbIN MOCT.

uny

MutaHue

Q1

Q2

T

Q3

Q4

o

.|||_| |_

@

Q5

<]

Q6

Q

D1_L D2
A A A

D3
a2

0.005 Om

D4

0.005 Om

Q

=

Komnapartopbl Toka

JpariBepbl BbIXOOHbLIX TPAH3UCTOPOB, JIoruka ynpasnenus, Tpurrepbl n LIAM nctovHuka Toka
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Ha pucyHKax nokasaHbl pasnmynsa npu paboTte yCunmtens B pexnmax MeasieHHOro 1 ObICTPOro 3aTyxaHus TOKOB.
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Pexum meaneHHOro 3atyxaHms Toka (slow decay) Pexum 6bicTporo 3aTyxaHus Toka (fast decay)

Puc. 22. Cxembl NpOTEKAHNS TOKOB B 3aBMCUMOCTU
oT BbIOOpa pexmnma.

B dase nogaum Toka oT UCTOYHMKA OTKPbITLI TpaH3ncTopbl Q1 1 Q4. B atoii dase pasdnnunii HeT. Korga Tok gocturaet
3HA4YeHNsl, YCTAHOBJIEHHOrO0 KOMMAapaTtopoM, TO B peXmMe MeAJIEHHOro 3aTyxaHus 3akpoeTcsa TpaH3ucTtop Q1,
a B pexunme ObICTPOro 3aTyxaHus Toka 3aKpoeTcs Takxe 1 Tpanauctop Q4. 34C kaTywkn, B pexnme MeaneHHoro
3aTyxaHus, noafepXxmBaeT TOK 4Yepe3d OTKPbITbi TpaH3ncTop Q4, yYepe3 auopn TpaHamctopa Q2 m oO6MOTKY
asuratensi. ConpoTMBAEHNS BCEX COCTABASAIOLWMX LLenn Toka Malbl U TOK B LLenn cnagaet MeaneHHo. Mynbcaunn
TOKa B 9TOM PEXUME MWUHMMAJbHbI, @ OT LEenu NUTaHUs TOK TOJIbKO noTpebnsaetca. Kak HemocTtatok Takoro
pexuma cnegyeT OTMETUTb NPobsieMbl B POPMUPOBAHNM CNALAIOWEro yyacTka Toka npu 60bwmnx o6opoTax: ToK
B KaTyLLKe cnajaeT MenJieHHO 1 He ycneBaeT ynacTb 40 HeoOX0AMMOWN BENNYMHLL. B pexunme 6bICTPOro 3aTtyxaHus
3akpbiBaloTcs TpaHaucTopbl Q1 n Q4, 1 Tok MaeT Yepes amoabl TpaH3ncTopos Q2, Q3, UCTOYHMK NUTAHUS 1 OOMOTKY
nsuratensi. M3-3a BCTPEYHO BKJIIOYEHHOrO UCTOYHMKA MUTAHUS, COMPOTUBIIEHME 3TOM LEenn HaMHOro GonbLue
M TOK cnagaeT ObICTpee, YTO NPaKTUYECKN UCKITIOHaeT BEPOATHOCTb NONagaHnsa B PEXMM reHepaummn n yayyliaeT
dopmy cnagatowert yacTu Toka. K HegoctaTkam 3TOro pexmnma ciieflyeT OTHECTM NMOBbILLEHHbIN YPOBEHb Nybcauumit
M HanMune BTEKAOLWLEr0 B MCTOYHUK MUTAHMS TOKA, YTO TPeEDByET CPaBHUTENbLHO BObLLION PUILTPYIOLLEN EMKOCTHU
Ha BbIXO4e NCTOYHUKA. KOMNPOMMNCCHBIM SBASETCA CMELLAaHHbIV BApUaHT, koraa npm GopMmpoBaHny HapacTaloLwWwen
dasbl TOka MCMNOMNb3YEeTCs PEeXnUM MeeHHOro 3aTtyxaHus, a Npu cnagawwein — ObICTPOoro. Pasnnums B pexmmax
TOKa XOPOLLUO BUAHbI HA NPMBEOEHHbIX AuarpamMmmMax.

YcnoBus 3anmcm ocunnnorpamMm:
neuratens: 2/1PLL116-2,5-1,8YXJ14 Ne71190 6e3 Harpysku Ha Bany;
nutanve aeuratens — 48 BonbT;
TOK 06MOTKM — 4 A (MakCcumym);
K03ddnuneHT gpodbneHus wara — 1/16;
ckopocTb — 5000 no3uunii B CEKYHAY.
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Pexym MeaneHHOro 3aTyxaHua Toka
B kaTywkax. Ban apuratens Bpaujaetcs
ObICTPO.  XOpowo  BuAHaA  CcuibHas
reHepauusi, NMpPUBOAALLAA K WUCKaXEHUIO
GOpMbl TOKa B KaTyllKaxX W CHUXEHUIO
KpYyTSLLEro MOMeHTA.

Pexum  ObiCTpOro  3aTyxaHua  Toka
B KkaTywkax. [eHepauuss OTCYTCTBYET.
dopma Toka yny4leHa, Ho nyibcaLmm Toka
B KaTylKe YBENNYNIUChL, YBENNYUINCH
M NoTepu dHepruu B ABuraTerne.

KOMMPOMMUCCHBLIN (CMELUaHHbIA) BapuaHT:
HapacTalLWnn TOK GOPMUPYETCSH B pEXMME
Me[JIEHHOro 3aTyxaHusa Toka B KaTyLukax,
a cnagawowun - B pexume ObICTPOro
3aTyxaHusa Toka B KaTtywkax. lNynbcaumn
CHUXXEHbI, reHepauusa He BOSHUKAaET.

Puc. 23. Ocumnnorpammbl Toka B KaTyLLKax ABUratens

npw pasHbIxX pexmnmMax Toka.
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11. CO6poc 6noka ynpaBneHus

C6poc 6noka ynpasfieH1s NPOM3BOANTCA 3aMblkaHMEM KOHTakTa 3 nepekntoyatens J3 ¢ KOHTakToM 6 (Mnum ¢ o6LWmMm
nposofom GND). Cbpoc 650ka MOXET NPon3onTn nNpu cpabaTbiBaHUM CYNeEpPBM30pa NUTAHUS NPU YMEHbLLLIEHUN
HanpPsXeHUs NMTaHns HUXe gonyctumoro. CoctosiHne cbpoca byaeT COXpaHAaTbCS 4,0 BOCCTAHOBNIEHUS HANPSXEeHUS
nuTaHnsa 6110Ka Bbile Nopora cpabaTbiBaHUS CynepBuU30opa.

12. MuTtaHue 0noka
(D BHVIMaHI/le BCG nogxkn4yeHunsd n OTKJIIO4YEeHUnA K pa3beM3M n BCe KOMMyTaLI,VII/I
Ha HGDEKJ'IIO‘-IaTeJ'IﬂX OOJ1IXKHbI OCYLLI,eCTBﬂﬂTbCﬂ TOJ1bKO I'Ipl/l OTKJIDYEHHOM

Hanpsa>XeHnm nntaHna o6noka un gBuraTens.

Bnok nnTaeTcsa OT BHELLHErO MCTOYHMKA MOCTOSAHHOMO Toka oT +9,5 B o +80 B, Bknoyaa nynbcaunu. MakcumanbHbIi
notpebnsembln Tok 0,5A Mpy MUHUMANLHOM HaMpPsXeHUN nuTaHus. BennunHa noTpebnsiemMoro Toka 3aBUCUT
OT HaNPSAXeHUS UCTOYHMKA NMUTaHUS.

Ona ymeHblleHns nynbcauuin HanpsaXeHns nutaHns (AJIMHHbIE NPOBOAA K UCTOYHUKY MUTAHUSA) PEKOMEHAyeTCs
ycTaHaBnmMBaTb GUNLTP M BAPUCTOP B HEMNOCPEACTBEHHOW B/IM30CTN OT pa3bema NnuTaHus 6noka.

BxogHOe HanpsixkeHue NnoaaeTcsa 4epes pasbem J8.

Ne | DyHkuus Tok, A (Makc)
1 + 0,5
2 - 0,5
(GND)
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13.

PaGoTa B aBTOHOMHOM peXxume

Pexxunmbl paboThbl onpeaensanTcs nepemMbliikamm, yCTaHaBJInBaeMbIMN Ha COOTBETCTBYIOLLIME KOHTAKTbl pPa3beMOB.

[Mepemblykm Ha KOHTakTax pasdbema J1 Pexunm paboTbl

29-30 31-32

HeT HeT ynpasneHne no CAN-cetn

HeT yCTaHOB/EHA MMMNYNbCHOE ynpasiieHne
yCTaHoB/IeHa HeT ynpassieHne KHoNnkKamm BapuaHt 1
ycTaHOBNEHa ycTaHoBeHa ynpasfieHMe KHOMKaMn BapuaHT 2

Pexum paboTbl ycTaHaBNMBaAETCS MNPV BKJIOYEHUWN MUTAHUSE U MOXET ObiTb M3MEHEH TONbKO cHpocom 6roka
(3aMblkaHNeM 1 pasMblkaHNEeM KOHTaKTOB nepeksitoyaTens J3) nnm noBTOpHbIM BKJIKOYHEHNEM NUTAHUS.

BbIGOp cuibl TOKa

+ +
1A + +
+ o+
— Pexum Toka B kaTyLikax
2A + o+
+ o+ J . .
+ + ow<->Fast
£l
Bbi6op opobneHus wara ; ﬁ= - - .
5 = n Slow<->Mixed
— > 8
-— % 10 X
Har HIM 8A _— ! 12 =% YCTaHOBKA CKOPOCTY
— 13 14 | p
X115 \__16
(17 18 =1
1/2 wara H [3_\49\ 20 &=
+ ot e 21 22 b=
= 23 24 =
— = 25 26 [
— = 28 [
T 29 30 =
10 kKOm
-— E431/, 32|18
1/1 28 wara -— }8’ / 34
/
BbiGOp pexnmoB ynpaBneHus
no CAN-ceTtu T+
+ +
MMMNYNbCHBIMW CUrHanamm
Y —
ynpasneHue kHornkamu 1 TR
-—
ynpasfieHne KHonkamu 2 -
-—

Puc. 24. Bbi6op pexuMoB yCTaHOBKOI NepeMbIYEK.

[Mepemblykm Ha KOHTaKTax pa3dbema J1 OpobneHne wara
23-24 25-26 27-28

HeT HeT HeT war

HeT HeT yCTaHOBJIEHA 1/2 wara

HeT yCTaHoBeHa HeT 1/4 wara

HeT ycTaHOBNEHa ycTaHOBNEHa 1/8 wara
yCTaHOBIEHa HeT HeT 1/16 wara
yCTaHOBJIEHa HeT yCTaHOBJIEHa 1/32 wara
yCTaHOBNEHA yCTaHOBNEHA HeT 1/64 wara
yCTaHOBJIEHA yCTaHOBJIEHA yCTaHOBJIEHA 1/128 wara
MepeMblykn Ha KOHTakTax pasbema Ji BennymHa Toka 06MOTOK ABUraTens
17-18 19-20 21-22

HeT HeT HeT 1A

HeT HeT yCTaHoB/IeHa 2A

HeT ycTaHOBNEHa HeT 3A
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lMepemblykn Ha KOHTakTax pasbema J1i BennynHa Toka 06MOTOK ABUraTens

17-18 19-20 21-22

HEeT yCTaHOBNEHA yCTaHOBNEHA 4A

yCTaHOBJIEHA HeT HeT 5A

yCTaHOBNEHA HeT yCTaHOBNEHA 6A

yCTaHOBJIEHA yCTaHOBJIEHA HeT 7A

yCTaHOBNEHA yCTaHOBNEHA yCTaHOBNEHA 8A

MNMepemblyka Ha KOHTakTax J1

2-4

MepekntoveHne pexrma padboTbl

HeT

KoMmmyTaumsa slow <-> fast
(ecnn Ha Bxoge J7.12 curHan nor.1 unm nepemMblyka He yCTaHOBEHA,
TO UCMONb3YETCH MEANIEHHOE 3aTyXaHne, B MPOTUBHOM Clly4yae —
ObicTpOEe)

yCcTaHoBeHa

komMmmyTaumsa slow <-> mixed

(ecnu Ha Bxoae J7.12 curHan nor.1 unm nepemMblyka He YCTaHOBJIEHA,
TO UCNONb3YETCH MedNIeHHOE 3aTyXxaHue, B MPOTMBHOM cly4dae —
CMeLllaHHoe)

36
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13.1. Pexxvm MMnynbCHOro ynpaeneHus

B pexvnme nMmnynbCHOro ynpasfieHns (nepembiyka Ha kKoHTakTax 29-30 pasdbema J1 ycTaHOBNEHA, Ha KOHTaKTax
31-32 — cHgTa) CKOPOCTb BpaLLEHMSA ONPenENaeTcs YaCcTOTOM MMMNYIbCHOIO CUrHana, NnogaBaemMoro Ha exog, J7.6.
HanpaBneHue BpalleHus onpeaenseTcs ypoBHEM CMrHana Ha Bxoae J7.8.

Bxopbl J7.2 n J7.4 — Bxoabl 610KMPOBKM BpalleHus. Bxon, J7.2 6nokupyeT BpalleHUe Npu HU3KOM YPOBHE Ha BXo4e
J7.8, a J7.4 — npu BbicokoM. ocne cpabaTbiBaHMs 6NOKMPOBKK ee Heobxoammo cOpocuTb, nogas Ha Bxon J7.10
CUrHan ypoBHS norndeckon 1 Ha Bpems He meHee 10 Mc. BbiCOKknin ypOBEHb CUrHana Ha 3TOM BXOAE MU OTCYTCTBME
MCTOYHMKA cuUrHana 3anpewatot paboTy 61oka. Hynesoi ypoBeHb paspeluaeT paboTty 6510ka, Npy 9TOM CHMTLIBAIOTCA
YCTaQHOBMIEHHbIE NMEPEMbIYKAMUN 3HAYEHNS TOKA N KOIDPULMEHTA AeNeHUs.

Bxop J7.12 npegHa3HavyeH onsg ynpaBneHus nepexksiioueHnemM pexmnmoB Toka. B pexume slow <-> fast nepeknioyeHve
npov3BoguTCs crneaylowum obpasomM: ecnm Ha Bxoge J7.12 curHan nor.l unu nepemblyka He YCTaHOBMEHa,
TO MUCMNONb3YETCH MEAJIEHHOE 3aTyxaHve, B NPOTUBHOM crnyyae — GbicTpoe. Onsa pexuma slow <-> mixed: ecnu
Ha BxoAe J7.12 curHan nor.1 unu nepemMblyka He yCTaHOBNEHA, TO UICMNOJIb3YETCA MEAJIEHHOE 3aTyxaHne, B NPOTUBHOM
cny4ae — CMeLlaHHoe.

Mpu cpabaTtbiBaHMM KOHLEBLIX BbIKoYaTene tpebyetca cOpoc 6N0KMPOBKU. MI3MeHeHMe COCTOSHUS curHana
BbIOOpa HanpaBfeH1s BpaLleHUs, B 3TOM CllyHae He 3anyckaeT Bajl ABUraTess Ha BpalleHue.

! 11 1 1 1 1
: 11 1 : 1 1 1
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| 11 1 | 1 1 1
| 11 1 | 1 1 1
. . 11 [ ) 1 [ 1
KoHueBon M /'; 1 T N Ty T M
BbIK/Ito4aTenb Nel PR 1 I PN BN B RN
11 1 | 1 |
: 11 [ : | 1 |
| 11 (] | | | |
KoHueBoli . — : : : : : : :
\'4 \'4 \'4 \'4 \'4 \'4 \'4 \'4 /
BbIKNIO4aTens Ne2 I\ [\ , I\ /Y\ L1/ VA B VAN I\ I\ ! s | [ |
; 11 1 ] | I 1 I
: 11 1 1 | 1 1 1
| 11 1 1 | 1 1 1
4 11 1 1 | ; | | |
ar x4 i i U o+ U U
—N |
| 11 1 1 | 1 1 1
11 1 1 1 1 1
Hanpasnenue v \ o U | / i ! i
L\ \ 11 1 1 : 1 1 1
: 1 1 ] | I | I
11 1l | | | |
Co6poc 1 I I : I 1 I
11 1 1 | 1 1 1
| 11 1 1 | 1 1 1
11 1 1 1 | 1
Pexum Toka v I o ! ; | /| !
L\ \I 11 1 | T 1 | 1
1 5 MKC fllf :'E5MKC ;' | | ; |
: (min) 71 e (min) % : I I I
1 1 1 1 | |
| |
CuuTbiBaHMe J8 | ; ! v L
E 40 mkc : | ! | | |
ga;:gg I* (min) 1 | : | I |
T TKWU . _ _ _ 1 _ - ___ _ I _ — _ — _ _ l_ _ _Jd__21
1
nepemMeLlieHusa ; :
CmeHa HanpaBneHus BpalleHus I
|
MameHeHune pexnma Toka
Puc. 25. BpemeHHasa anarpaMmma ynpasjieHus ABUratenem
B UMMYJIbCHOM pexume.
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PYKOBO,D,CTBO noJsib3oBarend

Vlcnonb3oBaHMe KOHTaKTOB pasbemMa J7 B UMMYNbCHOM pexunme

Ne koHTakTa |CwurHan Ne koHTakTa |CurHan

1 06w M1 NPoBOA, 1 06w mMin NpoBOA,

2 KOHUEBOW BbIK/lO4aTeNb 1 12 nepekxtoveHmne pexrnma Toka
3 o6LWwnii NpoBoL, 13 o0LWwuii NnpoBon,
4 KOHL,EBOW BbIKJIlO4aTENb 2 14 HEe NCNonNb3yeTcs
5 06w Min NPOBOA, 15 06w mMii NpoBOA,

6 BXO[, 4aCTOThI LLAros 16 HE UCNonb3yeTcs
7 o6Lwmii npoBof, 17 o6Lwnii npoBof,

8 BX0[, Bbibopa HanpasneHns BpawieHms | 18 HE NCNOoNb3yeTcs
9 0o6LWwmMii NpoBOA, 19 06w mMii NpoBOA,
10 curHan cton/copoc 610KNPOBKN 20 HE NCNonb3yeTcs

Mcnonb3oBaHne KOHTaKTOB pasbema P2 Tuna DB15 Bunka/po3eTka B UMMNYNbCHOM pexmnMme
Pasbem P2 po3eTtka DB15

Ne DyHKLMA Ne DyHKLNA
1 KOHLLEBOM BbIKO4aTenb 1 9 KOHLLEBO BbIKJllO4aTENb 2
2 GND 10 BXO[, 4aCTOThI LLAroB
3 BX0A BbiOOpa HanpaeneHus BpaweHus | 11 GND
4 curHan cton/cbpoc 610KNPOBKN 12 nepekJsitnyeHne pexmma Toka
5 GND 13 HE NCNOMb3YeTCs
6 GND 14 HE UCNOoJIb3YyeTCs
7 GND 15 HE UCMNONb3yeTCs
8 HE NCNONb3yeTCcs
Pasbvem P2 Bunka DB15
Ne DyHKuma Neo DyHKuma
1 HE NCNOMNb3YeTCs 9 HE NCNOMb3YeTCs
2 GND 10 He ncnosb3yeTcs
3 GND 11 HE Ncnonb3yeTcs
4 GND 12 nepeksYeHne pexmnma Toka
5 curHan cton/copoc 610KNPOBKN 13 GND
6 BXOA BbiOOpa HanpaBneHus BpalleHua |14 BXO[, 4aCTOThbl LLAros
7 GND 15 KOHLLEBO BbIK/ItlO4aTENb 2
8 KOHLLEBOW BbIKJIlO4aTENb 1

13.2. Pexxum ynpaBneHus KHonkamm sapuvaHT 1

MpuynpaeneHnr KHonkamMm no BapuanHTy 1 umetotcs: kHonku CtapT, CTon nnepekoyaTesb HanpasJ/ieHUs BpalleHus.
KHonka CTton AofiXHa MMEeTb HOPMasibHO 3aMKHYTble KOHTakTbl, KHONka CTapT — HOpManbHO Pa3oMKHYyThie. Mpu
3aMblKaHUN KOHTAKTOB KHOMKM CTapT M 3aMKHYTbIX KOHTakTax KHOMkW CTOM, CYMUTLIBAIOTCS YCTaHOBJIEHHbIE
nepemMblykamn 3Ha4YeHus Toka, KOa(pOUUMEHT AeNneHus, 3aTeM Ban ABUraTtefis 3arnyckaeTcs B HarnpasfieHMU
BpalLleHnsi, ornpenenseMoM COCTOsIHMEM Bxoda Bbibopa HanpaBneHus BpaweHus. Mpu cpabaTbiBaHUM KOHLIEBbIX
BblKJilOHaTenell HaxaTue Ha kHornky CTon He TpebyeTcsi: A0CTaTOYHO M3MEHUTb COCTOSIHMS curHana BbiGopa
HanpaBfieHUs1 BPALLEHWS U 3aNyCTUTb ABUraTeslb HaxaTueM Ha KHonky CTapT.

Mcnonb3oBaHMe KOHTaKTOB padbemMa J7 B pexvmMe ynpasneHnsa KHonkamu sBapmanT 1

Ne koHTakTa |CwurHan Ne koHTakTa |CurHan
1 o6WmMin NpoBoA, 11 o6uwmin NpoBo,
2 KOHLLEBO BbIKAO4aTeNb 1 12 nepekxJto4eHmne pexvma Toka
3 ob6LWwnin nposon, 13 obLwuin nposon,
4 KOHLIEBOW BbIKJIlOYaTENb 2 14 HE NCMOoNb3yeTCcs
5 0o6LWmMin NpoBoOA, 15 o6Wmin NpoBo,
6 KkHonka CtapT 16 HE NCNoNb3yeTcs
7 06w Mi1 NPOBOA, 17 06 Mt NPOBOA,
8 BXO[, BbIOOpa HanpaBneHus BpatleHusa |18 HE UCNOoNb3yeTCcs
9 o6LWmMin NpoBOA, 19 o6 min NpoBoA,
10 kHonka Cton 20 He ncnonb3yeTcs
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Mcnonb3oBaHme KOHTaKTOB pa3dbema P2 Tuna DB15 Bunka/po3eTka B pexunme ynpaBiaeHns KHonkaMmy BapmaHT 1

Pasbem P2 po3etka DB15

Ne DyHKUMA Ne DyHKuMa
1 KOHUEBOW BbiKto4aTens 1 9 KOHUEBOW BbIKtO4aTeNb 2
2 GND 10 KHonka CtapT
3 BXOJ, BbIOOpa HanpaBneHns BpalleHus 11 GND
4 KkHonka Cton 12 nepexksito4yeHne pexnma toka
5 GND 13 HEe Ucnonb3yeTcs
6 GND 14 HE UCNOoNb3yeTcs
7 GND 15 He ncnosnb3dyeTcsa
8 HE NCNOMb3yeTCs
Pasbem P2 Bunka DB15
Ne DyHKuMa Ne DyHKuMa
1 HEe Ucnonb3yeTcs 9 He Ucnonb3yeTcs
2 GND 10 He ncnonb3yeTcsa
3 GND 11 He UCNOJIb3yeTCs
4 GND 12 nepexksto4yeHne pexnma toka
5 kHonka Cton 13 GND
6 BXOJ, BbIOOpa HanpaBneHns BpalleHns 14 kHonka CtapTt
7 GND 15 KOHLLEBOW BbIKIlO4aTENb 2
8 KOHLLeBOW BbikJito4aTens 1

13.3. Pexxum ynpaBnieHnUs KHONKamMu BapuaHT 2

Mpy ynpaBneHun KHOMKamMu Mo BapuaHTy 2, HanpaBfiEHVWE BpalleHusl 3a4aeTcs UHAMBUAYaNbHbIMU KHOMKaMMU
Ctaptl n Ctapt2, a kHonka CTton npepHasHadyeHa Ang npekpaiwieHus BpaweHus. KHonka CTton fomKHa UMETb
HOPMaNbHO-3aMKHYTbIEe KOHTakTbl, kHOMkM Ctaptl m CTtapt2 — HOpManbHO pPa3oOMKHyTble. Mpu 3amblikaHUK
KOHTaKkToB kHOMku CtapTl mnn CTtapT2 n 3aMKHYTbIX KOHTakTax KHOMkM CTomn, CYUTLIBAOTCS YCTAHOBJIEHHbIE
nepemMblykamn 3HaAYEeHUs ToKa U KO3PDULMEHT OeneHusl, a 3aTemM Ban ABUraTens 3anyckaeTcs B HanpasfiEHUU
BpaLLEeHUs, ONpeaensieMoM HaxaTon KHoMKon. Mpu cpabaTbiBaHUM KOHLEBLIX BbIKJIIOYATENEN HAXaTUE HA KHOMKY
Cton He TpebyeTcs, AOCTAaTOYHO 3aNyCTUTb Ban ABUraTesis B APYrOM HarnpaBieHUN, HaXaB Ha COOTBETCTRYIOLLYIO

kHonky Ctapt1 nnu Ctapt2.

Vicnonb3oBaHME KOHTAKTOB pasbemMa J7 B pexmMe yrnpasneHns KHONKamm BapuaHTt 2

Ne koHTakTa |CwurHan Ne koHTakTa |CwurHan

1 o6LWmin NpoBoA, 1 o6LWmMin NPoBOA,

2 KOHLLEBOW BbIKNto4aTens 1 12 nepeksIloyeHne pexrma Toka
3 o0LWwuii NnpoBon, 13 o6LWwniA NpoBon,
4 KOHLLEBOW BbIKJIlO4aTENb 2 14 He NCnoJsib3yeTcs
5 06w mMin NpoBOA, 15 06LWMiN NPOBOA,

6 kHonka CtapTi 16 HE UCNOoNb3yeTcs
7 06w KMii NPOBOL, 17 061N NPOBOA,

8 kHonka CtapTt2 18 HEe UCNOoJb3yeTcs
9 06w mMin NpoBoOA, 19 06LWMIN NPOBOA,
10 kHonka Cton 20 HE UCNOoNb3yeTcs

Mcnonb3oBaHume KOHTakToB padbema P2 Tuna DB15 Bunka/po3eTka B pexunme ynpaBneHus KHonkaMmm BapmaHT 2

Pa3bem P2 Bunka DB15

HEe NCMNOoJib3yeTCA

Ne DyHKuMa Ne DyHKuMa

1 KOHUEBOM BbIKto4aTens 1 9 KOHLLEBO BbIKJItlO4aTENb 2

2 GND 10 kHonka CtapT1

3 kHonka Ctapt2 11 GND

4 KkHonka Cton 12 nepekJsiloyeHne pexmma Toka
5 GND 13 HE NCNONb3yeTcs

6 GND 14 HE UCNOJIb3YyeTCs

7 GND 15 HE UCMNONb3yeTCs

8
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Pasbem P2 po3etka DB15

Ne DyHKuMa Ne DyHKUMa
1 HE NCNoNb3yeTcs 9 HE NCNonb3yeTcs
2 GND 10 He ncnonb3yeTcsa
3 GND 11 HE UCNOJIb3YyeTCs
4 GND 12 BXOA, BbiGOpa HanpaBneHns BpaLleHus
5 kHonka Cton 13 GND
6 kHonka Ctapt2 14 kHonka CtapTi
7 GND 15 KOHLLEBO BbIKO4aTENb 2
8 KOHLLEBO BbIKAO4aTENb 1
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14. BHelwHe pa3beMbl 1 NnepeknvyaTtenmu

JP2
MoaknioveHne J1
pe3ucTopa JononHntenbHbin
Harpy3ku CAN / BBOJ,/BbIBOA,
~J0 —7 o

MoakntoyeHne

J6 B nuTaHna gBuraTtens
P1
[NopknioyeHne
K CAN-ceTu |
- /MG1
MoakntoyeHue

T=— /7

J7
P2 (poseTka DB15) C /| seuraren
P2 (Bunka DB15)
MogkniovyeHne D
KOHLEBbIX J8
BbIKJIIOHATENEN, | / MopknioveHne
BBOJ,/ BbIBOJ, + /| nwuranua 6noka

0 0]

Puc. 26. PacnonoxeHne pa3beMoB 1 NepekoyaTenei
Ha nnate 6n10ka ynpasneHns KSMC-8.

oo O

n

1 2 3 ...n O O O O
Ooo -0

_

n

Puc. 27. TunoBoe pacnonoxeHne KOHTaKTOB Pa3beMOB
n nepeknioyatenei IDC-tuna. MNepBblil KOHTAKT UMeeT
KBagpaTHyio GopmMy nevyaTHoM nnowanku.
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PYKOBO,D,CTBO noJsib3oBarend

14.1.

Pazbembl J2, J3, J5 — TexHONOrn4yeckue pasbemMbl

14.2. Pasbvem MG1 - NMoaknioyeHue gBuratens

Tun: 4-koHTaKTHbIN pa3dbeM GMSTB2.5/4-ST-7.62 pupmbl PHOENIX CONTACT.

Ne |®DyHkumsa |[I/O | Tok Harpysku, A
1 K1H 0 8
2 K1k 0 8
3 K2H O] 8
4 K2k 0] 8

14.3. Pasbvem J1 — pononHUTenNbHbLIA BBOA/ BbIBOA,

Tun: wTbipeBoli pasbem (IDC).

Ne dyHkuma Ne DyHKUMa

1 GND 2 BbIOOP pexunma Toka

3 HE NCNOMNb3yeTCsa 4 BbIOOP pexnmMa Toka

5 HEe UCNOoJb3YyeTCs 6 HE UCNOJIb3YyeTCs

7 He UCNOoNb3yeTcs 8 HEe NCMoJb3yeTcs

9 He NCNonb3yeTcs 10 |He ucnonb3yeTcsa

1 HEe UCMosb3yeTcd 12 He UCMOoJIb3yeTCcH

13 HE NCNonb3yeTcs 14 He Ncnosb3yeTcs

15 HE UCNonb3yeTcs 16 |ycTaHoBka CKOPOCTU

17 BbIGOP CUMbI TOKA 18 BbIGOP CUMbI TOKA

19 | BbIGOP CUIIbI TOKA 20 | BbIGOP CKJIbI TOKA

21 BbIGOP CUbI TOKA 22 | BbIOOP CUMbI TOKA

23 BbIGOP ApobneHns wara 24 | BbIOOP Apo6GNeHus wara

25 BbIGOP ApobneHns wara 26 |BbIGOP ApOGNEeHus wara

27 | Bbl6Op ApobneHus wara 28 | BbI6Op Ap0bneHus Wwara

29 |BbIGOpP PEXMMOB yNpaBneHus 30 |BbLIBOP PEXMMOB yNpaBieHns
31 BbIGOP PEXUMOB yNpaBaeHus 32 | BbLIGOP PEXMMOB yNpaBneHns
33 |GND 34 |VCC

14.4. Pa3bem J4 nogkKknioyeHne nutaHua agsurarens

Tun: 2-kOHTaKkTHbIV padbem GMSTB2.5/2-ST-7.62 dunpmbl PHOENIX CONTACT.

Ne | PyHKkuma Tok, A (makc)
1 + 8
2 - (GND) 8

14.5. Pasbvem J6 noaknodyeHue CAN

Tun: wrbipeson pasbem (IDC).

Ne | DyHkuus 1/ 0 Tok, MA (Makc.)
1 nc - -
2 nc - -
3 CAN BusL (RS422/485 A) I/0 60
4 CAN BusH (RS422/485 B) 1/0 60
5 GND -
6 nc - -
7 nc (RS422 A) - (0) - (60)
8 nc (RS422 B) - (0) - (60)
9 GND -
10 |GND -
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14.6. Pasbem P1 nopgkniouyeHne CAN

Tun: wTblpeBoii pasbem DBI.

Ne | DyHkuus 1/ 0 Tok, MA (Makc.)
1 nc - -

2 CAN BusL (RS422/485 A) I/0 60

3 GND -

4 nc (RS422 A) - (0) - (60)

5 GND -

6 nc - nc

7 CAN BusH (RS422/485 B) 1/0 60

8 nc - -

9 nc (RS422 B) - (0) - (60)

14.7. Pasbem J7 nogkKylo4YeHne KOHLUEeBbIX BblKJllo4YaTeneun, BBo4,/BbiBOL,

Tun: wrblpeBoii pasbem (IDC).

Ne | DyHKkuuA I/ 0 Tok, MA (Makc) |Ne | DyHkumMs I/ 0 Tok, MA (Makc.)
1 GND - - 2 Sw1 (K1) I 5
3 |GND - - 4 |Sw2(K2) [ 5
5 GND - - 6 Sw3 I 5
7 GND - - 8 Sw4 | 5
9 GND - - 10 |Swh I 5
11 |GND - - 12 | Sw6 I 5
13 |GND - - 14 |Outl 0 5
15 |GND - - 16 |Out2 (0] 5
17 |GND - - 18 |Out3 (0] 5
19 |GND - - 20 |Out4 0 5

B 3aBMCMMOCTU OT MCMONHEHMs nnaTbl, BMECTO OBYXpsiAHOro pasbema J7 (tuna IDC) moxeT ObiTb YCTaHOBJIEH

pa3sbem P2 (Tvna DB15, po3eTtka unu Buka). Pazsogka cMrHanoB 4N 3TUX CNy4aeB NPUBEOEHA HUXKE.

14.8. Pasbvem P2 pozetka DB15 nogknioyeHne KOHLUEBbIX BbIKJIlOYaTeNneu,

BBO/J,/BbIBOL

Ne | DyHkuus I/ 0 Tok, MA (Makc) |[Ne [®yHkuma |[1/0 Tok, MA (Makc.)
1 |Swit (K1) | 5 2 GND - -

3 Sw4 I 5 4 Sw5 I 5

5 GND - - 6 GND - -

7 GND - - 8 Out4 (0] 5

9 Sw2 (K2) I 5 10 |Sw3 I 5

11 |GND - - 12 |Sw6 I 5

13 | Out1l 0 5 14 |Out2 0 5

15 |Out3 O 5

14.9. Pasbem P2 Bunka DB15 nogkniouyeHmne KOHLUEeBbIX BbiKJlloYaTesien,

BBOJA,/BbIBOJ,

Ne | DyHkuus I/ O Tok, MA (Makc) |Ne | DyHkuMs I/ 0O Tok, MA (makc.)
1 Out4 0 5 2 GND - -

3 GND - - 4 GND - -

5 Swb I 5 6 Sw4 | 5

7 GND - - 8 Sw1 (K1) I 5

9 Out3 0] 5 10 |Out2 O 5

11 |Outl (o] 5 12 | Sw6 | 5

13 |GND - - 14 | Sw3 I 5

15 |Sw2 (K2) [ 5
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14.10.Pasbem J8 noagknioyeHue nutaHua 6n1oka
Tun: 2-KOHTaKTHbI pasbeM MSTB2.5/2-ST-5.08 dupmbl PHOENIX CONTACT.

Ne | DyHkuus Tok, A (Makc.)
1 + 0.5
2 |- (GND) 0.5

14.10.MNepekniovarens JP2 — noaknovYeHue Harpy304Horo peaucrtopa
CAN-LINHBI

Tun: wrbipeson pasbem (IDC).
MepeMblyka ycTaHaBnmBaeTcs, ecnu 6ok sensetcs kpaHum B CAN-ceTu.

nepemMbliyka yCTaHOBJIEeHa — Pe3ncTop NoakJiloyeH.
nepemMbidika He yCTaHOBJIEHA — PEe3ncCTop OTKIIKOYEH.
15. YcnoBsus aKkcnnyataumum u XxpaHeHus

Bnok KSMC-8 npepnHa3HayeH ans paboTbl B COCTaBE rpynnbl MOAYNEN UM OTAENBHOIO MOAYS.
JeTtanu n c60poyHbIe eANHULLBI, B3SATbIE HA crieunanbHblil yieT B KSMC-8 oTcyTCTBYIOT.

M3penve yoosneTBopsieT cneayowmm TpeboBaHusaM aKkenyaTaumm:

— [OumanasoH paboumx Temnepartyp: ot 0°C go +70°C;

— [Amnanal3oH TeMmnepaTtyp xpaHeHus: ot — 40°C oo +70 °C.
M3penve c pacluMpeHHbIM aOuanasoHoM paboyux TemnepaTyp YOOBNETBOPSAET cledylowmm TpeOoBaHUAM
aKkcnayartauum:

— [OmanasoH paboumx Temnepartyp: ot — 40°C go +85°C;

— [Amnanas3oH TeMnepaTtyp xpaHeHus: ot — 55°C po +85°C.
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16. BapuaHTbl UCNOsIHEeHus Gnoka

Bnok noctaeBnaertca B cnenpyrowmx Moaudumkaumnsax:

HaumeHoBaHue OnuncaHune
TemnepaTypHbin gnanasoH: ot 0°C go +70°C

KSMC-8 HanpsXeHue nutaHma 6noka ot 9,5 oo 80 B;
HanpsixeHne nuTaHusa asuratens ot 2 0o 80 B;
TOK 0OMOTOK [0 8 A;
CAN

KSMC-8-RS HanpsixeHue nutaHus 6noka ot 9,5 oo 80 B;
HanpsbkeHve NnuTaHmsa asuratens ot 2 o 80 B;
TOK 0O6MOTOK 110 8 A;
RS485(RS422);

onuumn
-EXT pacwwmpeHHbii TemnepaTtypHbli agnana3oH: muHyc 40°C — +85°C

BHumaHune: Mo ymonyaHuio yctaHasnueatoTcsa pasbembl P1(DB9, Bunka) u P2(DB15, po3eTka).
Tun pasbeMOB OroBapuBaeTcs Npy HeOOXOAMMOCTHY NPU 3akase.

JONONHNTENBHO MOXHO 3aKka3aThb:
-KIT oTBeTHble YacTu pasbemoB J6/P1 (CAN/RS), J7/P2 (noaknto4yeHne KOHLEBbIX BbiK/itoYaTenemn),
J1 (noa nnockunii kabensb, IDC);
-Software C (Keil-Software);
-LAK B/laro3alumTHOE NoKpbITHE.

Anavcnonb3oBaHUsA BO3MOXHOCTeN ynpaenernus apuratensamm no CAN-cetn Heob6xoamMmMo oTaeIbHOE YCTPOWCTBO —
USB-CAN-apanTtep. [JaHHOe YCTPOIACTBO B KOMMAEKT MOCTABKWN HE BXOAUT U NpnobpeTaeTcs OTAENbHO.

3ameyvaHune: Mpu 3akase KOHTPOJIIepoB HEOOXOAMMO cobntoaaTeb 0003HAYEHUS N3OSN AaHHbIe BhILLE.
Hanpumep:

Kopn 3akasa onucaHve

KSMC-8-EXT-KIT 6nok ynpaeneHus KSMC-8,

pacLluMpeHHbI TeMNepaTypHbIi
ananasoH -40°C — +85°C,
OTBETHbIE YAaCTV Pa3beMOB.

17. KoMnnekT noctaBku U MapKMpoBKa

B koMNneKT nocTaBku BXOAUT:

1. Bnok KSMC-8 B BLIOPAHHOM BAPMAHTE ...ccvuevviernnannnannnns 1w
2. OTBEeTHble YacTu pa3bemoB J4, MG1, J8 (nog BUHT) ....... 3 wrT.
ST (0] Y 15 F=1'q i 1 1 o] 1WwT.

Ha komnakT-gucke:
— PYKOBOACTBA NONb30BATENS;
— nporpamma ynpasnenus geuratensamm no CAN-cetu;
— cTartunyeckas (lib) 6ubnuoTteka yHKUNI oNns paboTbl C NPOrpamMmMon ynpasieHus;
— ppansep USB-CAN-agantepa ons onepaunoHHbix cuctem Windows 98SE/ME/2000/XP;
— cTatmnyeckas (lib) n guHamunueckas (dll) 6ubnmuotekn pyHKUNI o paboTbl C A4paiBEPOM;
— nNpuMepbl NPOrpamMm NCNoNbL30BaHNUSA BMbnMoTekn GyHKUMA Ha a3bike Visual C++ 6.0.
— [OOKyMeHTauus.

lMpumevaHmne: ¢ napTuei 6N10OKOB yrpaB/ieHUs NOCTaBAAeTcsa He 6osiee 2-X KOMMaKT-ANCKOB.

Mapkupogeka 6noka
Bnok KSMC-8 umeet mapkupoeky Ha nnate KSMC-8.
CepuitHblii HoMmep HaxoauTcs Ha nnate u umeeT Bua: S/N XXXXXX, nanpumep: S/N 538356.
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18. FaGapuTHbIEe N YCTAaHOBO4YHbIE pa3Mephbl
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Puc. 28. TabapuTHblE N YCTAHOBOYHbLIE pa3Mepbl B MUIIMMETPAX.
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