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O6Luas uHdopmMaLuus

N3rotoBuTENb HE MpPUHMMAET HUKaKOW OTBETCTBEHHOCTM 3a nobble nocneacTeus,
BO3HMKLUNE M3-33a HECOOTBETCTBYIOLLEN, HEOPEXHOW MMM HenpaBWUiIbHON YCTAHOBKK WK
aKcnnyataumm obopynoBaHus.

CuuTaeTtcs, 4YTO coaepXxaHue 3Toro pykKoBoACTBa ABNAETCA NpaBuSibHbIM B MOMEHT €ro
nybnukauun. B wuHTepecax cobnogeHusa MNONUTUKU  HEMpEepbiBHOIO  pasBuUTUS  U”
YyCOBEPLLUEHCTBOBAHNSA M3rOoTOBUTENb OCTaBNsAeT 3a coboi npaBo 6e3 npeasapuTeNbHOro
ONOBELLEHNA BHOCUTb N3MEHEHNSI B TEXHUYECKNE YCNOBUS UK B paboymne xapakTepucTukm
Unn B coaepXaHune AaHHOro pyKoBOACTBaA.

Bepcusa nporpaMMHoro obecrnieyeHus

YCTpONCTBO MOCTaBNAETCs C NMocrefHein Bepcuer nporpammHoro obecneyenus. Mpu
NOCTPOEHUN CUCTEMbBI, 3fIEMEHTaMM KOTOPOW ABASAKTCA YCTPOUCTBA C MNOAAEPXKOWN
npotokona MCAN, BO3MOXHa cuTyaums, Korga nporpammHoe obecneveHve y3noB
CMCTEMbI HECKONBbKO pasnuyaeTtca. M3-3a Takux pasnuunin pexum paboTbl yCTponcTBa nnm
CUCTEMBbI B LLeNTOM MOXET U3MEHUTLCA.

B cnyyae BO3HMKHOBEHMSI BONPOCOB 0bpaLlanTech K NOCTaBLuKy 060pyaoBaHus.
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1. O6wme cBeaeHus

1.1 HasHauyeHue v npuHUMn paboTbl

INPUT UNIT (BxoaHOWM 6510K) - 3TO YCTPOWUCTBO, NpeAHa3HayYeHHoe AN permcrpauum n
06paboTKM BXOAHbIX BO3AENCTBUA: CUrHaNoOB [ATYMKOB, WH(OPMALMOHHbLIX CUrHaroB
APYrmx yCTPONCTB cuctemsbl 1 T.4. BxogHon 6nok xapaktepusyeTcs HabopoM ynpaBnsitoLLmx
BXOL 0B M OTCYTCTBMEM YNpaBnseMbiX BbIXOL0B.

Takum 0b6pa3oM, OCHOBHbIMU (PYHKLMOHAmNbHLIMK Yy3NaMn BXOAHOro 6noka sBnswTcs:
Habop ynpaBnsoLWmMX BXOA0B, MMKPOKOHTPOSNEpP C NoAAepXKon npoTtokona cetn mCAN.

[laHHOe YCTpOMCTBO SIBNSIETCA MporpaMMuMpyeMbiM, JlorMka ero paboTbl MoOXeT
onpenenATbCa Kak BCTPOEHHbIM KOHTPOSIIEPOM, TaK W BHELWHUMW YNpaBnAloLWLMMU
komaHgammn cetu MCAN. Takum obpa3om, BXOoAHOM ONOK crnocobeH pabotaTtb Kak B
aBTOHOMHOM pexnmMe, Tak U B KAQ4€CTBE COCTABHOrO KOMMOHEHTA CUCTEMbI, OCHOBAHHOWN Ha
6a3e cetn mCAN. lNpn paboTte ycTpoinctBa B COCTaBe CUCTEMbI, DA3NPYIOLLENCA HA LUMHE
MCAN, BxogHoM 610K ocyLiecTBNAeT NporpaMmmMHyto 06paboTKy BXOAHbIX BO3AENCTBUN, a
Takxe ynpaeneHne ypaneHHbIMM YCTPOMCTBAMM B COOTBETCTBMM C JIOTMKOM paboTbl
BCTPOEHHOrO0 MUKPOKOHTpONepa.

Mpnbop npegHa3sHayeH pAnNd yCTaHOBKM B WMTax C nNuTaHMeM OT OblITOBOM
anekTpuyeckom cetn. Heobxogumo oOTMeTUTb, 4YTO 00s3aTenbHbIM  YCNOBUEM
PyHKUMOHMPOBaHUA npubopa sBNAETCA WCMNOfb30BaHWE HU3KOBOSIbTHOrO WCTOYHMUKA
nutanua (cMm. n. 3.3 «TpeboBaHMsi K UICTOYHUKAM MUTAHUSTY).



1.2 HoMuHanbHbIE U NpeaesibHble 3/IeKTPUYEecKne napameTpbl

3Ha4yeHUss HOMUHanNbHbIX U NPEAENbHbIX ANEKTPUYECKUX NapamMeTpoB BXOAHOro 6noka

3aBUCAT OT Moaenun yCTpOI7ICTBa,

onpenensaeMon KONM4YeCcTBOM

n annapaTHoOu

KOHburypaumen BXoaoB, X KOHKPETHbIE 3HaYeHUs1 NpuBeaeHbl B Tabnuue 1-1.

Tabnuua 1-1
XapaKTeprCTUKM NMUTAHNS
M MakcumanbHas
OLLIHOCTb,
HomuHanbHoe cobcTBEHHas y
notpebnsemas MakcrmanbHbIA TOK
Mopenb HanpsbkeHne noTpebnsiemas
nuTaHus B pexihme MOLLHOCTb MO Ha Knemmy
’ oXuaaHus, +POWER, lyax, A*
Unim, B Ppex.oxua, mMBT nnTaHitto,
pex. A, Pmax, mBT
16-Tn kaHanbHble Npnbopbl
00500...00549 (12+24)10% | 340 | 1800 | 1
6-TW KaHanbHble NpMbopsl
00550...00599 | (12+24)+10% | 340 | 800 | 1

* MakcumanbHbIn NoTpebnsaemMblil TOK yka3aH ¢ y4eToM COBCTBEHHOrO NoTpebriaemMoro Toka yCTponcTea
N TOKa, NOTpebnaeMoro UCTOYHNKaMM CUrHana ¢ BXxogHbix knemm +V (+POWER-).



1.3 BHewHu#

BuUA BXoaHoro 6si1oka

Pa3bemHble

/ KNEMMHUKU

{153 H14

Gt L0 Q=01 49 D500

JlnueBada naHen
MapKMpPOBKOM

s I =

IR W2 N

bC

ey ey o | ey ey o | ey ey gy | ey ey gy gy | ey ey gy gy |

IN7(L) INS(L) N IN9(L) IN1O(L) N INT1(L) INT2(L) N INT3(L)IN14(L) N INT5(L) INT6(L) N

IN11 IN12 INT3 IN15

Hhawrlink

INPUT UNIT 16

16AC UID 00-015C 00500

IN(L) IN2(L) N IN3(L) INd(L) N INS(L) INS(L) N T CANH CANL G +POWER-

= [ ] = [ W= o | | = 1 o | = [ W= [ = o |
PasbemHble
KIeMMHUKN

Puc. 1-1 BHewHun Bua, u nuueBas naHenb BXogHoOro 6roka.




1.4 NabapuTHble M YCTAHOBOYHbIE pa3Mepbl

BxopgHo# 650K BbinyckaeTca B cTaHAapTHOM Koprnyce Ansa yctaHoBku Ha DIN-periky. Ha
OaHHbIN MOMEHT noaAepXuBalTCca 2 Tunopasmepa KoprnycoB ana 6 kaHanbHbiXx u 16
KaHanbHbIX YCTponcTB. BxogHOM 6nok noctaBnsieTcs B KOMMMEKTe C pa3beMHbIMU
BUHTOBbIMM KnemmHukamu. danee Ha Puc. 1-2 n Puc. 1-3 npeacrtaBneHbl BHELLHUA BUA U
TUMNOBbLIE pa3Mepbl MOAUMUKaALNA KOPMYCOB COOTBETCTBEHHO Ans 16- n 6-TU-KaHamnbHbIX
YCTPOMUCTB.

Puc. 1-2 MNabapuTtHble pa3mepbl kopnyca 16-TM KaHanbHOro yCTPOMCTBA (KaTanoXHble
Homepa 00500 ..00549)

KnemmHmkm

B cbope
’ 157 - « 60 -
Lo : e

|
' N\ :
0000] [6000] [0000 S P4 |
1 | | | | |

86
|
]

18

\
0000| [0000] 0060 3
‘\\ 2.5

5 KnemmHmku 5, - »

He YyCTaHOBJ1EHbI

0000| | 000000

20




Puc. 1-3 MabapuTHble pa3mepbl Koprnyca 6-TU KaHanbHOro YCTPOWCTBA (KaTarloXHble
Homepa 00550 ...00599)

KnemmHukm
B cbope

—=]0000

25

A

Y

86

KnemMmHukn
He YCTaHOBIEHbI

[eXeXeXoXeXe)

60

A

43

Y

60

15

29,5

A

Y

A

\d

[Ons yno6cTBa B NPOLECCE YCTAaHOBKWU KIIEMMHMWKU OTCOEAMHSIOTCS OT YCTPOWCTBA,
aneKkTpuyeckue npoBoda UKCUPYOTCA B pas3bemMax KIeMMHUKOB, MOCMe Yero OHU
NOACOEAMHSIIOTCA 06paTHO K Koprnycy BXxogHoro 6roka.




1.5 MapkupoBka u3genum

Ha nuueBon naHenu npubopa oTobGpaxaloTca CBeAEeHVMA O Ha3BaHUMM YCTPOWCTBA,
annapaTtHOM KOHUrypaumm ero KaHasnoB, KaTanoxHbli HOMep ANnd 3akasa usgenus,
YHUKanbHbIN naeHTudukaTop. Kpome TOro, Ha BTOpPOW CTYyNeHU Ha Kopryce npuseneHbl
YCNOBHblE 0603HAYEHMA CXEM SMEKTPUYECKOro NOAKIIOYEHUSA BbIBOAOB BXOAHOMO 6/10Ka.

Puc. 1-4 TunnyHasa MmapknpoBKa ¢ NacnopTHbIMU AAHHLIMK BXOLHOTO 6510Kka

CxemaTtundeckoe 0603HaveHve
ANEeKTPUYECKOrO NOAKITYEHUS
BXOO0B

I

IN7(L) INB(L) N INO(L) IN1OL) N INTA(L) IN12(L) N INT3L)INT4(L) N IN5(L) IN16(L) N

HassaHuve
LS LG ycTponcTea

hau 1litk
INPUT UNIT 16 o
KaTtanoxHbin

r Homep
16AC UID 000151 00500
YHVKanbHbIN
naeHTudukaTop
(3aBoackou Homep )
\Kompmrypauvm
--r- .4‘. .J.‘. PR | KaHarnos

INY(L) IN2(L) N IN3(L) IM(L) N IN5(L) IN6(L) N T CANH CANL G +POWER-

v

CxemaTtundeckoe 0603HaveHve
3MNEKTPUYECKOro NMoAKIoYEHNs
BXO0B

1.5.1 3aBopckoil HOMep (YHUKanbHbIN MAEHTUAUKATOP) CAYXWUT AN OAHO3HAYHOro
onpeaeneHus yCTpoMCTBa B CeTWU, SABMAETCA YHUKanbHbIM And noboro ycTponcrea
cuctembl MCAN 1 He NoBTOpSAETCA Npu NPoOn3BOACTBE.

1.5.2 KaTanoXHblih HOMep yka3sblBaeT NO3MLMI0 JAHHOrO YCTPOMCTBA B KaTanore u
ABNAETCA AOCTATOYHbIM NS 3aKa3a nagenusa. KatanoXHbid HOMep coctouT u3 5 umdp,
O[IHO3HAYHO onpeaensarLmnX TUN YCTPOUCTBA.

1.5.3 B none KoHcpurypauusa kKaHanoB ykasbiBaeTca annapaTHaa KoHdurypaums
KaHanos n nx konuyecteo. Kognposka KaHanoB CTPOUTCA MO cnepyowemy npuHumuny:

BxogHble KaHanbl YCTPOMUCTB KOOUPYKOTCS ABYXCMMBOJSIbHbIMU codeTaHusamn. CumBonbl
MOryT OblTb NMO60 Napamu 3arnaBHbiX OYyKB NaTuUHUUbLI, NMBO coyYeTaHUaAMMU
«bykBa+undpay.

O6wwmn Bng, kognpoBkn: XX . XX.XX.XX. NepBbiMK NepevncnatoTca TUMbl BXOO0B CreBa
HarnpaBoO B COOTBETCTBMM C peasibHbIM pacrofioXeHMeM Ha kKoprnyce nvbo cxeme B
katanore. Tunbl KaHanoB Npu nNepevyncrieHnn pasfensarTca cumsosioMm Todka ".". [OnA
cnyyaes Buaa XX.XX.XX.MM cokpalieHne moxeT Bbirnaaetb Kak 3XX.MM 4To nofHOCTbIO
ONUCbIBAET pacnonoXeHne 1 TUMbl KaHanoB Takoro yCTPOMCTBA.



Huxe npuBefeH nepeyeHb NCNOoNb3yeMbIX KOAMPOBOK:

AC OVCKPETHbLIN N0 NnepeMeHHoMY HanpsaxeHuto 220B onTomM30a1MpoBaHHbIN

SW | AnCKpeTHbIM TUNa "Cyxon KOHTaKT" ¢ noaTsaxkon K +5B yepes peanctop 500(0Om)

OK | ANCKpPETHbIN TUMNa OTKPbITbIN KOMMEKTOp C noaTraxkom K +10B uyepe3 pesuctop

4, 7kOm
V5 No NOCTOsIHHOMY HanpsxeHuto 0-5B
Vi No NOCTOsIHHOMY HanpsxeHuto 0-10B

V2 No NOCTOsIHHOMY HanpsxeHnto 0-24B

CO0 No NOCTOsIHHOMY TOKY 0-20MA

C4 NO NOCTOSIHHOMY TOKY 4-20MA

1.5.4 CxemaTnyeckoe npeacTaBneHnMe 3NEeKTPUYecKoro noaknioyYeHns BbiBOAOB
YCTPOMCTBA: CMMOLIHAA fNUHWUSA, coeaMHsAlWas BbiBOAbl BXoAHOro 6roka, obosHauyaet
3NEeKTPUYECKOE COeAUHEHME KOHTAKTOB BHYTPWU YCTPOWCTBA, pa3opBaHHas NUHUSA
0603HaYaeT Hannyme NorM4Yeckom CBs3N Mexay AaHHbIMU BbIBOAAMU U HEOBXOANUMOCTU UX
NMOAKIIOYEHUA K MCTOYHMKAM BHELUHMX curHanoB. [anee npuBegeHa Heobxoaumas

NHdopMaLma ANnst UHTEpNpeTaumMm yCroBHbIX 0603HAYEHUI CXEM MOAKIIIOYEHUS BbIBOAOB
YyCTPOMWCTBA.

Bxopnbi:
a) cTaHgapTHoe noakntyeHne nutaHma u wuHsl CAN

B sl o = =N
T CANH CANL G +POWER-

POWER - nuHun nutaHus,

G - 06wun nposoga,

CANH n CANL - curHanbHble nuHUKM WinHbl gaHHbix MCAN,
T - nuHna TepmnHatopa mCAN.

6) npyMep MapKMpPOBKN BXOA0B

-t = dll - LT =4

IN5(L) IN6(L) N & IN5 IN6 G

N - HenTpanb 220B B cny4ae KOHurypauumn gaHHon napbl BxoaoB kak AC,

G - oTpyuaTenbHasa NMHMA NUTaHUA A4Na NPoYnX (HU3KOBOSbTHBIX) TUNOB BXOLOB,
IN1(L)...INn(L) - Toukn nogkntoyeHusa ynpasnatoLiero curHana,

nycTas Kfemma - «not connected» - BbIBOA, HM K YEMY HE NMOJKITHYaeTCs.

+V - NUHKUA NUTaHUA gaTymka, Knemma BHYTpu Koprnyca npubopa nogcoeanHsaeTca K+
POWER uepes 3awmTHbIN grnos.
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1.6 KOMNNeKTHOCTb NOCTaBKU BXogHOro 6s7ioka

B KoMnnekT noctaBkn BXOAHOro 6y10ka BXoaAT:

—  BXoaHoM 6510K DUKA.B64315. 00T ceseeessene 1 wr;
= KITEMMHUKU BATTACHDBIC.......coueeeeeeseeeessesessessesssssessssssssssssssssssssssssssssssssssssssanes 2 WT;
— nacnopT GUKA.643151.0071 TMC.....rreeeerrressereeeseeeessssssssssesseeeenes 1 wr.

I'Ipm OTCYTCTBUMN KaKon-nmbo M3 No3vumin 4aHHOro CNUCKa B KOMMIEKTe HeobxoamMmo

06paTUTLCA K KOMNaHUK-NOCTaBLUNKY 060pyaoBaHUS.

1.7 PernaMmeHTMpOBaHHbIE YC/IOBUS IKCIJlyaTalum

1.7.1 NMapameTpbl OKpyXatowen cpeabl:

Pabouni anana3oH BHellHen TemnepaTtypbl: ot 0° go 50°C.
MakcumanbHas BnaxHocTb: 85% 6e3 koHaeHcauumn npu 40°C.
MeToa oxnaxaeHusi: ecCTeCTBeHHasa KOHBEKLMS.

TemnepaTtypa xpaHeHnus: ot -40°C go + 50 °C npu onutenbHOM XpaHEHUMN.

1.7.2 Knacc 3awmTtbl BXogHOro 6noka: IP20 co cteneHbto 3arpasHeHust 2 (TONbKO cyxoe

HenpoBoasuee 3arpssHeHue). Knacc 3awutbl obbscHaetcAa B [lMpunoxeHun «Kracc

3awutsl IP».
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2. MexaHn4yeckas yCTaHOBKa

B pmaHHOM paspene onucaHa MexaHuYeckasl yCTaHOBKa BXxogHoro 6noka, a Takxe
OCHOBHble HOpMaTMBHbIE QACMEKTbl MPOEKTUPOBAHNA CUCTEM U obecneyeHnsa ux
6e30nacHOCTM Mpu 3KcnyaTaumm.

2.1 Nudopmaums no TexHuke 6e3onacHOCTU

Ctporo cobrniwogaite Bce TpeboBaHUs [aHHOMO PyKOBOACTBA 110
MEXaHUYECKON W 3IIEKTPUYECKON yCTaHOoBKe. B crly4ae BO3HUKHOBEHUS
BOMpPOCOB obpalyantecb K MocTaBLmKy obopygoBaHns. Ob653aHHOCTbHO
Briagenbya waM  0/1b30BaTesis  ABSETCA o0becriedeHue yCTaHOBKM,
3KCrslyaraumm N TeXHNMYECKoro oocsiyxmBaHus ripnbopoB B COOTBETCTBUU C
WG  7pe60BaHUAMMN  34PaBOOXPAHEHNS W TEXHUKM be3onacHocTy TpyaoBoro
Konekca P®.

YcrpovictBo JOJTIXKHbI ycTaHaB/nBarTh rnpogheccroHarsibHble
3/IEKTPOMOHTAXHUKN, XOPOLLIO 3HAaKOMble C TpeboBaHUSIMU TEXHUKU
b6e3onacHoctn u SMC. OreKTpOMOHTaXHUK OTBEYaeT 3a, YTobbl KOHEYHOe
usnenne wuiam CUCTeMAa [10JIHOCTbIO COOTBETCTBOBAJSlA BCEM 3aKOHaM,
MWLl  1paBuiam n Hopmam P@.

2.2 NMNnaHnpoBKa CUCTEMDI

[Mpn NNaHMpoOBKE CUCTEMbI CNeayeT YYUTbiBaTb CreayoLLlee:
2.2.1 [loctyn
[locTyn K cucteme AONXeH MMEeTb TOMbKO YNONTHOMOYEHHbIN nepcoHan. Heobxoammo
cobntogatb BCe HOPMbI U NpaBuna TEXHUKN 6e30nacHOCTU, AENCTBYIOLLNE B MECTE
3KCnyaTaumm.
2.2.2 3alMTa 0T OKpY>XatoLlen cpeapl
BxopgHow 650K fonxeH ObiTb 3aLlMLLEH OT:

a) Bnaru, BKIo4asi oTCbipeBaH1Ee U pacnbifieHne BoApl, a TaKXe KOHOeHcauuto,

6) 3arpA3HeHne 3NeKTPOoNpPoOBOAHbIM MaTepuanom,

B) 3arpsisHeHune NtobbiM BUOOM MNbISN UK TPA3U, KOTOPasA MOXET yXyALWUTb NPOTOK
BO34yXa Haj Kopnycom npubopa,

r) Temnepartypbl, BbIXOAALLEN 3a Npeaenbl 4ONyCTUMOro gManasoHa ans pabotbl
BXOAHOro 6noka.
2.2.3 dnekTpuyeckas 6e30nacHOCTb
Cuctema ponxHa ObiTb 6e30nacHOM B YCNOBUSX HOpManbHOW paboTbl M MOSIOMKM.
YKa3aHua rno af1eKTpu4eckomn yCTaHOBKe NpuBeaeHb! B rnase 3 « Q/IeKTPUYECK MOHTaX».
2.2.4 MpoTrBONOXapHasa 3awmTa
Kopnyc npubopa He KBanuduuupoBaH KakK Moxapo3awmileHHbin. Heobxogumo
npeaycMoTpeTb YCTAaHOBKY BXOAHOro 6510ka B MPOTUBOMOXAPHOM LUMTE.
2.2.5 DnekTpoMarHMTHas COBMECTUMOCTb
Bo BxogHbIx 6nokax He WUCMNOSb3YKTCH CUMOBbIE 3NEKTPOHHbIE CXEMbl, KOTOpble MOTyT
Bbl3BaTb PaAnONOMEXMH.
2.2.6 OnacHble y4acTku
BxogHon 6nok Henb3A ycTaHaBnMBaTb Ha yyacTkax, KBannUUMPOBAHHbIX KakK OnacHble,
€Cnn TONbKO OH He pa3MelleH B aTTeCTOBAaHHOM KOXyXe W €ero YCTaHOBKa He
cepTudmumnpoBaHa.
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2.3 MoHTax

BxogHon 6nok npegHasHadeH ana paboTbl B WMTax C nNUTaHMeMm oOT ObiTOBOW
9NIEKTPUYECKON CETH.

Mepen yctaHoBKOW npubopa HeobxoanMmMo B 00s3aTenbHOM MOpPsiAKe OTKIYUTb
CMIOBOE MWUTaHWE LWMTa. YCTaHOBKa BXOOHOrO 6rioka OCYyLEeCTBNAETCHS MEXaHU4YeCKUM
KpenneHnem Ha DIN-peiky nepneHOMKynspHO OTHOCUTESNIbHO MNOBEPXHOCTM nona. Ha
3agHen naHenu npubopa pacnonoxeHa napa nepndepuinHbIX KpenexHbix Na3oB B BEPXHEN
4yacTu Koprnyca W HWXHUW (UKcaTtop MNosioxXeHus 4vepHoro ueeta. C nomowpbo nasoB
3aKkpenute Kopnyc npubopa 3a BepxHi rpaHb DIN-peiku. B HuXHen 4yactm Kopnyca
pacrofnioxeH nnacTMaccoBbii  (PUKcaTop MPSAMOYrosibHOM OpMbl, B CTauMOHaApPHOM
NMONOXEHWUM NMPEnATCTBYIOLNIA YyCTAaHOBKE BXOAHOro 65oka. [daHHbIn ukcaTop BbICTynaet
3a npegenbl Kopnyca. MoTAHYB 3a BbICTyNawwy 4acTb ukcaTtopa, MAOTHO NpUXMUTE
npubop K naHenu n oTnyctute cpmkcatop - BXOAHOW BNOK OKOH4YaTenbHO hmukcupyetcs B
BbIGpaHHOM MOJI0XEHUM.

Puc. 2-1 YcTtaHoBKa BXO4HOro 6510Ka B LUMT 3MEKTPONUTaHUSA

LLnT anexTponuTaHus

DIN-pevika

BxogHoi 6ok

Puc. 2-2 3apgHsasa naHenb npubopa

KpenexHble nasbl

®dukcaTtop

ﬂ,eMOHTa)K yCTpOIZCTBa B WWUTE OCyllecCTBIAEeTCA B O6paTHOM nopagke -
BbloaloLladacAa 4acTb qI)VIKcaTOpa oTTArMBaeTCA BHU3, U I'Ipl/l60p CHMMaeTCAa C BepxXHUX
KpeneXxHbIX Na3oB.
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2.4 PernaMeHTHOe 06Cny)xuBaHue

BxogHon 6nok cnepyeT ycTaHaBnMBaTb B MPOX/IaAHOM  YMCTOM, XOPOLLO
npoBeTpyBaemMoM MecTe. Henb3si gonyckaTb nonagaHus Ha npubop Bnaru u nbinu. Ons
obecrneyeHnss MakcumaribHOW HaAeXHOCTUM BXOAHOro 6roka U Bcell CUCTEMbl B LENIOM
cnepnyet perynsipHo NpoBepsiTb CreaytoLime ycnoBums paboThbi:

1. cooTBeTCTBME TeMnepaTypbl BHYTPU WMTa paboyemy auanasoHy,

2. OTCYTCTBME KOHAEHCALMWN BNaru Ha Kopnyce npubopa,

3. OTCyTCTBME NPU3HAKOB NOBPEXAEHMNA HA Kabenax aNeKTpuyYecKnx CoeMHeHUN,
4. HafeXHOCTb KNEeMMHbIX COEAMHEHWI 3NEKTPONUTAHNS.
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3. dNeKTPpUYEeCKM MOHTAX

3.1 UHdopMmaumsa no TexHuke 6e30nacHOCTHU

OnacHoCTb rnopaxeHusi 371IeEKTPUYECKUM TOKOM
Umerowjeecss B criegyrmx y37ax HarnpsXeHne MOXET Bbl3BaTb
r1opaxeHne 311eKTPUYECKUM TOKOM CO CMEPTESTbHbIX MCXOLOM:

- Kabenu u pa3beMbl MUTaHUS NEPEMEHHbIM TOKOM,

—  BbIXOAHbIE Kabes 1 paszbembi,

—  HEKOTOPble BHYTPEHHUE Y3J1bl BXOAHOIro bJ10Ka.

Mpeaynpexnexve

Pa3sMmbiKkaroLLee ycTponcTBo

lMepen cHaTMEM € BXOAHOIro 6110Ka 10604 KPbILLKU UITU BbIMOSTHEHUS
J11060r0 TEX06CITYXUBaHNS HEO6X0AUMO OTKIIIOYaTh OT rpnbopa cnioBoe
MUTaHNE C MOMOLLbIO aTTECTOBAHHOIO Pa3MbIKaIOLLEro yCTPOYCTBA.

MpenynpexaeHne

3.2 NMoaknouyeHue HU3KOBOJIbTHOIO NMTaHUA

Puc. 3-1 MNopkntoyeHne HU3KOBOJIbTHOIO MCTOYHMKA MUTaHUS BXOQHOrO 6r1oka -
KaTanoxHble Homepa 00500 ..00599

IN13(L) IN14(L IN15(L) IN16

N LI

ﬂ.‘.m

T CANH CANL G +POWER-

1 — NCTOYHMK HU3KOBOMBLTHOMO MUTaHWUS,
2 — npepoxpaHuTenb.

MopknioyeHne npepoxpaHuTena HeobxoaumMo B cnyyasx paboTbl yCTpowWcTBa OT
WUCTOYHMKA NUTaHus 6e3 3awuTbl UM Npu BO3MOXHOCTM MNPEBLILUEHUS MaKCUMalibHOro
AOMNYCTMMOro TOKa AfS [aHHOro YCTPOMCTBA, MNOAABAEMOro WMCTOYHMKOM Ha KIemMmy
+POWER (cm. n. 1.3 «HomuHanbHble U npepesibHble 3/1eKTpUYecKne napameTpbl»). B
OCTasbHbIX Cnyyas UICMoNb30BaHUe NpefoXpaHnTens He 06a3aTenbHoO.
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3.3 TpeboBaHUsA K UICTOYHMKAM NUTAHUSA

ﬂapaMepr/ HU3KOBOJIbTHOIo UCTOYHUKa IMUTaHUA.

HomMuHanbHOe HanpsaXxeHne NUTaHus: 12+24 B £ 10%
MakcumanbHoe HenpepbiBHOE paboyee HanpsXeHue: 30B
MuHManbHoe HenpepbiBHOE paboyee HanpsaxeHue: 10B
PekomeHayeMbIn npegoxpaHuTens: 1A

3HayeHne MWHMMAnbHOrO M MaKCUMasibHOrO HanpsiXeHW YYUTbIBAOT Mynbcaumn u
Wwym. BenununHbl nynbcaumm n wyma He [oSKHbI NpeBbiwath 5%.

3.4 MNoaknwuyeHne 3a3eMj1IeHmns

MoakntoyeHne 3a3eMneHns BXogHOro 6y1oka He TpebyeTcst B CBA3U C OTCYTCTBUEM Y
BXOAHOro 6510Ka OTKPbITbIX TOKONPOBOAALLMX YACTEN.
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3.5 NMNoaxknoueHne BXoaoB

3.5.1 lMpaBuna NnoaKAYEHNS YNPABAAKOLINX INEMEHTOB K BXodam AC

@DyHKUMOHasbHbIE XapaKTepPUCTMKM BCEX BXOAHbLIX KaHaNoB aHanormM4yHbl U He
3aBUCSAT OT UX FTEOMETPUYECKOro PacnonoxXeHns n Hymepauuu. NpuseneHHbIe NPUMEpDI
MOAKIYEHUS UICTOYHUKOB CUIrHanNa HOCSIT NokasaTesbHbl XapaKTep: BUA, U KONM4ecTso
NOAKIYaeMbIX UICTOYHMKOB ONpeaensoTca TpeboBaHNAMM NPOeKTUPYEMON CUCTEMBI.

Puc. 3-2 lNMpumep BO3MOXHOrO MOAKIOYEHUS UCTOYHUMKOB CUrHana ko Bxogam 16
KaHanbHbIX BXOAHbIX 6110KOB - KaTanoxHble Homepa 00500 ...00549 (xAC)

QF1

a | Qs I Q9 l Q10 ] Q11l a2 I Q13]

Q14] Q15I Q16 I

- = — - - - - - - - - - - =

- -

L ]

—» 220B(L)

IN7(L) IN8(L) IN9(L) IN10(L) N INT1(L) IN12(L)

IN13(L) IN14(L) N

IN15(L) IN16(L) N

IN1(L) IN2(L) IN3(L) IN4(L IN5(L) IN6(L) N

N
U
H
[

L :ﬁ.:ﬂ ey e T

T CANH CANL G +POWER-

QF2

2 » 220B(L)

Puc. 3-3 lNpumep BO3MOXHOro MOAKMOYEHUS UCTOYHUKOB CUrHana Ko Bxogam 6

KaHanbHbIX BXOAHbIX 6110KOB - KaTanoxHbin Homep 00550 ...00599 (xAC)

QF1

Q3 s | s as |

—> 220B(L)

| | 2 » 220B(L)

1- ynpaBnswoLWNIA 3NEMEHT, AaTuuK,
2- LWMHA «HOMbY.
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B kayecTBe ynpaBnaowmx af1eMeHToB BO3MOXHO UCMNOSb30BaHWE AaTYMKOB,
paboTaloLyX B KIIIOYEBOM peXNME, TaKUX Kak:

- 0ObIYHBIX ANEKTPUYECKUX BbIKMOYaTenewu,

- AATUYMKOB C periemHon kommyTtauuen 220B.

HeponycTtumo npsimoe NoAakniveHne BHELLHNX CUMUCTOPHBIX Kno4ven K Bxogy tuna AC
B Ka4yecTBe WCTOYHMKOB curHana. [loaknioyeHne CUMUCTOPHbBIX KIYen [OSXKHO
NPOU3BOANTLCA C BKIIOYEHNEM B LIEMb AOMNOIHUTENBHOM Harpy3ku (cm. Puc. 3-4).

Puc. 3-4 MNopgknioyeHne CMMUCTOPHbLIX KNtoyen ko Bxoay Tvna AC

- 4

IN1(L)

[ ]
IN2(
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3.5.2 [MpaBuna noakAYeEHNs yNpaBaSOLWNX IEMEHTOB K BXodaMm SW

MpuBeaeHHble BapnaHTbl MOAKIYEHUSA UCTOYHUKOB CUrHana K Bxogam npubopa He
SIBNAIOTCA CTPOrO  pernamMeHTUpOBaHHbIMW, BWA W  KOMMYECTBO MNOAKIOYAEMbIX
WUCTOYHMKOB ONpedensioTcs nonb3oBaTenieM, B 3aBUCMMOCTM OT TpeboBaHWiA
NPOEKTUPYEMOIN UM CUCTEMBI.

Puc. 3-5 lNpumep BO3MOXHOro MNOAKIOYEHMS UCTOYHUKOB CUrHana K Bxogam 16
KaHanbHOro BxogHoro 65oka - katanoxHoii Homep 00500 ...00549 (xSW)

Q8 Qg 10' Q12 Q14| Q15 C16|
+v QN K o +v Q13 k |

(

e}
+
<
o]
<
-
(e}

[ »
- GND

+V IN7 IN8 G+V IN9 IN10 G +V IN11 IN12 G +V IN13 IN14 G +V IN15 [IN16 G

e I—-'.I—-.' -

L
+V IN1 IN2 G +V IN3 INd G +V IN5 IN6 T CANH CANL G

»
+POWER-
@

©
s |

Puc. 3-6 lpumep BO3MOXHOro MNOOKMHOYEHUA WCTOMHUMKOB CUrHana K Bxogam 6
KaHanbHOro BXxogHoro 651o0ka - katanoxHoii Homep 00550 ...00599 (xSW)

+V  IN3 IN4 +V  INS IN6 G

.:ﬂ o o b

+V  IN1 IN2 T CANH CANL G +POWER-
I 3
O + Q1 O + Q2 /
- -

L] o—. o—
|_c.1 1t
» GND

1- [aTymKk MarHUTOKOHTaKTOBbIV (FEPKOHOBbIN),
2- Hu3koBOMNbTHbLIN, CrIAbOTOYHbIN BbIKNOYATENb MU KHOMKA,
3- [artuuk ¢ penerHbiM BbIXOAOM M AONONHUTENbHLIM NnTaHnem +POWER,

4- [y6nupyrowme nuHMm obLuen WwunHbl 6rnoka nutaxdus 12B.
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CneayeTt OTMETUTb, YTO MPUBEAEHHbIN CNOCO6 NOAKMOYEHUSs UCTOYHUKOB CUrHana ¢
AOMONMHUTENbHBIM NUuTaHMeM 12B BO3MOXEH TONIbKO B Clyvyae Hanuuua y Hux obuien
OoTpUUATENbHON NUHUKM NUTaHuA. Kpome TOro, npu Hanuumm BHYTPEHHEro CoeauvHeHUs
knemm G nogkntoveHne ayonmpyowmx NMHUA obwen WwuHbl 6noka NUTaHns He siBnsieTcA
oba3aTenbHbIM.
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3.5.3 lNpaBuna NoaKAKYEHNS YPABAAKOLNX 3NEMEHTOB K BXoaamM OK

YKa3zaHHble BapnaHTbl NOAKIIO4YEHNA NCTOYHUKOB CUIrHasia K BXoaam Tuna OK Takxe
HOCAT noKa3aTesibHbIn Xapaktep: Buna WU KOJIM4HEeCTBO NoAakKi4YaeMblX WUCTOYHUKOB

onpepenstoTca TpeboBaHMAMMN NPOEKTUPYEMOI CUCTEMBI (aHANOrMYHO AN BXOAOB TMNa
AC n SW).

Puc. 3-7 lMNMprumep BO3MOXHOrO MOAKMNIOYEHNS UCTOYHMKOB CUrHana ko Bxopgam 16
KaHanbHbIX BXOAHbIX 6110KOB - KaTanoxHble Homepa 00500 ...00549 (xOK)

—

—

Q7 Q8 Q9 Q104< a11 v oH [Q1z « 9 Q15 Q16
| <

] |

L

» GND

+V IN7 IN8 G+V IN9 IN10O G +V IN11 IN12 G +V IN13 IN14 G +V IN15 IN16 G

- T Ao :ﬂ.:—i -

e -
+ IN1T IN2 G +V IN3  IN4 +V INS N6 G T CANH CANL G +POWER-

H <

1\ 3/ ] J]_I_\

Q4 +v O Q5 Q6

R R R R

2

» GND

Puc. 3-8 lNpumep BO3MOXHOro NOAKIOYEHNST UICTOYHUKOB CUrHana Ko Bxogam 6
KaHanbHbIX BXOAHbIX 6110KOB - KaTanoxHble Homepa 00550...00599 (xOK)
2 “
H

Q3 +v O Q4 +v O Q5 +VOJ Q6

» GND

+V IN3 INd G +V IN5 IN6 G

IN1 IN2 T CANH CANL G +POWER-

» GND

1 - V\CTOYHMK TMNa OTKPbITbIV KOMNMEKTOP,

2 - \CTOYHUK TMNa OTKPbITLIN KOMMEKTOP C AOMNOMHUTENBHBLIM NUTaHnem 128,
3 - Ay6nupyowme nuHumn obien wnHbl 6roka nutaHma 12B.
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Mpu HanMuun BHYTPEHHEro coepguHeHns knemm G nogknoyeHne oyonvpyowmx MHUK
obLwen WuHbl 6y1oKa NUTaHMA He aBnaeTca oba3aTeNbHbIM.
Kpome WCTOYHMKOB CUrHana Tuna «OTKpbITbIA Konnektop» K Bxogam OK gonyctumo
noaksryeHme UCToYHMKOB curHana Ttuna SW (cm n.3.5.2 «[lpaBuna noakmnoyeHus

ynpasndawuimx 3afnemMeHToB K

BxogaMm SWy)

C Y4YeTOM pasnuuus

BHYTPEHHUX

COMPOTUBIEHNI N HAMPAXEHU B COOTBETCTBUN C 3KBMBANeHTHOM cxemon (cMm. Puc. 3-9).

Pwuc. 3-9 BHyTpeHHne 3KBMBaNEHTHbIE CXEMbI AJ1 HArpy3Kn UCTOYHMKA TMNna
oTKpbITbIM KonnekTop (OK) n nepekntovatens (SW)

OK 410V SW sy
ALM T ALN
|
L I
|
47k | 500:
|
r__ |
| T
- 4 = & = 4 = =
v INT N2 G . INT N2 G
OO0 OO ||'0OO0 O O

3.5.4 HoMUHanbHbIEe 31eKTpUYeckme napaMeTpbl BXOA0B
3HayeHMe MaKCuManbHOro BXOAHOro Toka NpMBeaeHo Anga ynpoLleHns pacyeta notepb
MOLLHOCTM, @ TaKXe YTOYHEHMA OONYCTUMbIX NapamMeTpOB 3fIEMEHTOB, MOAKIOYAEMbIX K
BX0JaM BXOAHOro 6rioka.

Tabnuua 3.1
Tun Bxoga ONeKTpUYECKMEe NapaMeTpbl
HomuHanbHoe HanpsikeHue, MakcumanbHbI BXOOHOW TOK,
UHOM; B IMax, MA
AC 220 1,5
SW 0-5 10
OK 0-12 2,5
V5 0-5 5
V1 0-12 5
V2 0-24 5
CO 4 20
C4 4.8 24
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3.6 Tunbl u ASIMHbI Kabenen

Mnowangb MOMEpeyvyHoOro CevYeHns COEeAMHUTENbHbLIX MNPOBOAOB OrpaHUYMBaeTCs
pa3MepaMi UCMonb3yeMbIX KIIEMMHbIX coeguHuTenein - He Gonee 2,5 mm2 MoHTax
peKoMeHayeTCa NPOBOAUTL MATKMM MOHTaXHbIM Kabenem, Hanpumep, kabenem Tuna MNMB3
UM aHanorMYHbIMN.

Moakno4veHne NCTOYHMKA HU3KOBOSIbTHOIO NuTaHua 12B HaknagbliBaeT onpefesneHHble
TpebOBaHNSA Ha XapaKTEPUCTUKN COeAMHUTENbHbIX Kabenen. MoTepyn sHeprum B CUMOBbIX
Kabenax He [ONMXHbl MpPMBOOUTbL K CHUXEHUIO TMUTAKOWEro HanpsiXeHUs Huxe
MMUHMManNbHOro YpoBHs, obecneymBatoLLero paboTocnocobHOCTb YCTPOMCTBA.

BnuaHve BHeWwHMX nMOMex U roTepu ISHeprmn B TMPOBOAAX, OCYLLECTBAAIOLMX
NoAKMOYEeHNe UCTOYHWKOB CUrHama K BXOAHbIX Knemmam npubopa, Takxe He [AOMXHbI
npesbllaTh HOPMATUBHbLIX 3HAYEHUN AN COOTBETCTBYIOLLEro TUNa BXOAHOIO KaHana.

Ona nuaven ceasu wuHbl CAN pekoMmeHayeTca NPUMEHATb COeanHUTENbHbIE Kabenu
Tvna UTP, FTP unn KBIBI kateropun 5e nnu Bbliwwle.

Tun, cevyeHne M Mapka coefuHUTENbHbIX MNPOBOAOB BbiOMpaeTCs NPOEKTUPOBLLUMKOM
cornacHo My3.

Tabnuua 3-2
Tun u ceqdeHuUe peKoMeHOyeMbIX COeOUHUMEbHbIX MPOBOOHUKO8
wnHa CAN UTP 2x2x0.5
nutaHue 12B MB3 0.5 mm?,

MIB 0.5 < Sceu< 1 MM?

NMNTaHNe OCBETUTEIbHbIX I'Ipl/I60pOB n

y MB3 1.5 < Sceu < 2 MM?
BblKntoyaTenen

nUTaHne po3eToK 1 APYroro MB3 2.5 mm?2
3ANeKTpoobopyaoBaHus '

3.7 CeTeBoe noagknrouYeHue

Puc. 3-10 MopkntoyeHne BxogHoro 6noka kK cetn mCAN

IN13(L) IN14(L) N IN15(L) IN16(L

SRS

T CANH CANL G +POWER-

NMNTAHWE

T S R

lWnHa mCAN
Shield

1 - TepMMHanbHaa nepemMbluka (yYCTaHaBNMBaETCs ANA ABYX KpalHUX MoAynen cetu
mCAN ans npenoTepalleHns BO3HUKHOBEHMUS NMOMEX B ANUHHbIX NIUHUAX).

lWnHa mCAN

Shield
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3.8 dnekTpoMarHuTHas coBMmecTtuMmoctb (AMC)
[MprMMeHeHne OOMNONHUTENbHbLIX Mep 3aluTbl OKpyXatouwero obopyaoBaHMs OT NMOMeX

HE ABNAeTCA H606XO,U,VIMbIM, TaK KaK BO BXO[HbIX 6nokax He NCNoJNb3YyKOTCA CUIOBbIE
ANIEKTPOHHbIE CXEMbl, KOTOPbIE MOIYT BbIi3BaTb paaAnONoOMeEXN.
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4. AnarHoCcTuKka HeMcnpaBHOCTEN

4.1 Pe)xM CBETOBOM MHAMKALIUM

Cucrtema CBETOBOW WHAMKAUMW MNapaMeTpoB paboTbl BXOOHOrO 6O1loka BKO4YaeT
CcBeTOaMOAHY0 nHAnKauuio coctosiHma npnbopa (POWER n ERROR), a Takxe cBeToamoabl
WHOMKAUMM COCTOSIHUA BXOAHbIX KaHanos. Pa3melleHne cBeTooMOOOB COOTBETCTBYET
h13n4eCKOMy pacrnonoXeHNO KIIEMM COOTBETCTBYHOLWMX BbiBoAoB (Puc. 4-1).

Puc. 4-1 lNpumepHoe pacnonoxeHne CBETOANOLOB Ha JIMLLEBOW NaHeNn yCTponuCcTBa

INT1 IN12 IN13 INT4 INT5

Hhaw1link

INPUT UNIT 16

16SW UID 00-0151 00500

MHAWKaTOopSI

exuma paboTbl Nnpmbopa:

Tabnvua 4.1

POWER

ERROR

Pexum pa6oTbl BXogHOro 6110ka

HEe CBEeTUTCA

O

HEe CBETUTCA

O

OTcyTCcTBYET HanpsXeHne HU3KOBOJSIbTHOro NuTaHna 12-24B

OT UCTOYHMKA HN3KOBOJIbTHOIO NUTaHUA - MeHee 9B

CBeTUTCAH He cBeTUTCS | HopManbHbI pexum paboTbl

cBeTuTCA ceetTutca | Pexum nporpammupoBaHvs Norukm paboTbl MUKponpoLeccopa
* * yCTpOIiCTBa

MopraeTt* Mopraet* | CuTyauusa oTpaxaeT BHYTpeHHMe Henonagkm B pabote
C& C& YCTPOWCTBA - N HEO6X0AUMO 06PaTUTLCH B CEPBUCHDIN LIEHTP.

Mopraet* cBeTutcsa | Ha BxogHOM 6nOK MOCTynmaeT HECOOTBETCTBYHOLLEE HanpsXeHne

Henonapkn B cetn CAN - com3unyeckoe noBpexzaeHne ceteBoro
npoBoaa (06pbIB, KOPOTKOE 3aMblkaHUe)

YacToTta MopraHusa cBeTogmMogHoro nHankatopa - 2 'y,

PexxvMbl MHanKaumm HEMCHpaBHOCTeVI pacnoJsioXXeHbl B Tabnuue B nopsaaKke CHMXEHUA

nx TrpuopuUTeETa.

Takum 06pasom,

npun BO3HUKHOBEHUWN CUTYyaluMn OAHOBPEMEHHOIO

coyeTaHuss AByx wnn 6onee BWAOB HEUCMNPABHOCTEN, PeXMM paboTbl CBETOANOAHON
MHANKaUMM OTPaXaeT OLIMOKY C CaMbiM BbICOKMM MPUOPUTETOM, YTO COOTBETCTBYET BbICLLEN
CTpoke B Tabnuue 4.1.
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MHAMKATOPbl COCTOSAHMUS KaHa/10B:

[MapameTpbl pexuma CBETOBOW WHOMKaAUMM BapbUpPYlOTCA B 3aBUCUMOCTU OT
nporpamMMHO  3aflaHHOW KOHUrypauum BXOOHOro KaHana. BHe 3aBucumoctun oT
annapaTHoro Tuna Jnobo BXOOHOM KaHana MoOXeT ObiTb WHUALMaNU3MpoBaH Kak
aHanorosbl, OUCKPETHbIN 2-X YPOBHEBbLIN NN AUCKPETHLIN 4-X YPOBHEBLIN (MCKMOYEHME
coctaBnsAT Bxoaa Tuna AC - OHM MOTyT BbITb CKOH(UIYPUPOBaHbI TOJIbKO Kak ANCKPETHbIE
2-x ypoBHeBble). OT nporpamMMHOM KOHUrypaumMm 3aBUCUT anroputM o6paboTku
MUKPOKOHTPOSIIEPOM BXOOHOro curHana. CoOTBETCTBEHHO, Af1A KaXAOoW W3 YKa3aHHbIX

KOHp1rypaumm npeaycMoTpeEH CBOM peXMM CBETOBOM MHAMKAUMN paboTbl kaHana:
a) AnA ANCKPETHbIX 2-X YPOBHEBbLIX BXOAOB - CBETOBAs MHAMKALMS CUrHaNn3upyet ob
aKTMBHOM (HEHYNEBOM) YPOBHE Ha BXOAax BXOAHOro 6yoka, npy HanpsiXeHUn Ha BXOLHbIX

Knemmax,
CBEeTATCA.

COOTBETCTBYIOLLEM HEAKTUBHOMY (HYNeBOMY) YPOBHIO -

MHOUKaTOpbl He

6) Ans OuckpeTHbIX 4-X YPOBHEBbLIX BXOAOB B MNPOrpaMMHON  KOHdUrypauum
onpeneneHbl TpU NOPOroBbIX YPOBHSA, KOTOpble AENAT AMana3oH BXOLHOrO HanpsiXeHus Ha
4 30Hbl: aKTUBHbIA YPOBEHb, HEAKTUBHbLIN YPOBEHb N OBE aBapuiHble 30HbI. Bcnepcteue
4Yero BO3MOXHbI TpU pexnma paboTbl CBETOBON MHANKALMMW:

* CBETOAMOAbl HEMPEepbIBHO CBETATCA MPU aKTUBHOM YPOBHE HanpsXeHusa Ha
BxoAae npubopa;

*  MHAMKATOpbl HE CBETATCA NMPU HEAKTMBHOM YPOBHE HaNpPAXeHUs;

e CBETOAMOAblI «MOpPralT» NpU aBapurHbIX CUTyaumsax: obpbiBe NUHUN KUnn
KOPOTKOM 3aMblKaHUM Ha BXOAE BXOAHOro 6noka.

B) AN aHanoroBbiX BXOAOB - CBETOOMOAblI HEMNpPepbIBHO CBETATCA NPU Hanuuum
HanpsXeHUs HEHyNeBOro YPOBHA Ha BXOOHbIX Krnemmax npubopa, npu OTCYTCTBMM
HaNpsiXeHUs - UHOMKATOPbl HE CBETATCS.

MoppobHas wvHdoOpMauua O npaBunax 3afaHua NpPorpaMMHON  KOHUrypaumm
BXOOHbIX KaHanoB npeacTtasneHa B «PyKoBOACTBE 110 rporpaMMNpOBaHUIO».

Tabnuuya 4.2 Hactporika NOporoBbiX YPOBHEN ANCKPETHbLIX BXOAOB

YpoBeHb BXOAHOIO
HanpsbkeHus, UBX, %

XapakTepucTuka 30Hbl

Bo3MoXxHble NPUYNHbI HENCNPAaBHOCTH

Onsa ANCKPEeTHOro 2-x YPOBHEBOIro BXxoga

0-10% HYIeBOW YPOBEHb
o y CwvnbHble MOMEXU B CETU, OKUCIEHUNE
10 -70% aBapuinHas 30Ha
CUrHanbHbIX NPOBOAOB
70 —100% aKTUBHbIV YPOBEHb

Onsa guckpeTHoro 4-x ypoBHEBOro Bxoaa

KopoTkoe 3amblkaHvne Bxoga (KopoTkoe

0-25% aBapuinHas 30Ha
3aMblKaHWE NIMHUK, JaT4YnKa)
25 -50% HEeaKTUBHbINA YPOBEHb
50 - 75% aKTUBHbIV YPOBEHb
75 -100% aBapuiHaga 30Ha O6pbiB BX0oAa (06pbIB NMMHUK, AATYMKE)
Tabnuua 4.3 YcTtpaHeHue BO3MOXHbIX HEMCMPaBHOCTEN
HeucnpaBHOCTb Bo3moxxHas npu4mnHa Cnocobbl ycTpaHeHUs

Ha Bxon nogaHo
HanpsKeHne akTUBHOIO

HecootBetcTBME
dmanyeckon 1 NnporpaMmmHomn
KOH(purypauum tuna Bxoga

MpoBepuTb NPOrpaMMHY KOHUIrypaumto
npunbopa, Nnpyn HeobxoanMocTn
NOAKOPPEKTMPOBATL NPOrPaMMHbIN Kog*

YPOBHS1 — CBETOAMO HE
cBeTuTCA

AnnapaTHas HencnpaBHOCTb
BXoAHoOro 6roka

CepBUCHbIN PEMOHT

*

rPOrpaMMmpPOBaHHUION.

MoppobHas uWHgopMauus No AaHHOMY TMYHKTY MpvBeAeHa B

«PyxkoBogctee o
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4.2 CneumanMsMpoBaHHoOe nNporpamMMHoe obecneuyeHue.

B KOMMNeKkT nocTtaBkuM BXOAWUT KOMMNAKT-AUCK CO cpeaon nporpammupoBanus HL
Softkey Pro. [1aHHOe nporpammHoe obecrneyeHne NO3BONSET CO34aBaTb U pefakTMpoBaTb
NporpaMMHble MPOEKTbl, @ TakXe MNpou3BOAUTb AMArHOCTUKY paboTocnocobHoCTH
YyCTpPOMWCTBA.

B aTOoM paspgene npeacTtaBneHO KpaTkoe onuMcaHue BO3MOXHOCTEN MporpamMmMHOro
obecneyeHns NMo AMArHOCTMKE U TECTMPOBaHUIO paboTocnocobHocTn ycTponcTte. Ecnun
npvBeAeHHON MH(POPMaLMM He AOCTAaTOYHO ANA YCTPaHEHUA OOHApYXEHHbIX HENMONagoK B
paboTte npubopa, HAaCTOATENbHO peKOMeHAyeM MONb30BaTeNAM He NbiTaTbCs NPON3BECTU
PEMOHT 000OpyAOBaHWA CaMOCTOATENbHO, a o0paTuTbCA B LEHTP CEepBUCHOIO
obcnyxunBaHus.

lMoakntoYeHne yCTponcTea K nepcoHasnibHOMY KOMMNboTepy ocyuwiectensaeT yepe3 USB-
CAN mopem - ycTponcTBO npeobpazoBaHusa mHgopmaumm u3 USB dopmaTta B curHanbl
npotokona mMCAN. [aHHbin mMogeM nopakntoyaetca B USB pa3bem nepcoHanbHOro
KOMMbloTEpa. YCTaHOBKA Heob6XxoaMmoro Ans WHUUuanu3aumMm Moaema crneumanbHOro
nporpaMmHoro obecnevyeHus (gparBepa), BbIMOJIHAETCA aBTOMATUYECKM B Mpouecce
WHCTannNsauMmn cpefbl NnporpaMmupoBaHus. B HekoTopbIX cryvasx gpanBepa MoryT ObiTb
yCTaHOBMEHbI (M OGHOBMEHbI) BPYYHYIO C KOMMaKT-AMCKa, NOCTaBASIEMOro B KOMMIIEKTE
C MOAEMOM.

4.2.1 MpunoxxeHne, HeNnOCpPeACTBEHHO ynpasnswuee paboToir BXoAHOro
6s0ka

B oOkHe ynpaBneHua npoektamu cpegbl nporpammupoBaHua HL Softkey Pro
OTpaxaeTcsi COCTaB CEeTU N CTPYKTYPY NPOEKTa 1 NpeaocTaBnaeTca BO3MOXHOCTb paboThl C
YyCTPONCTBaMM, BXOOAWMMM B MPOEKT, B pPEXUME TeCcTMpoBaHUA paboTocnocobHOCTM
(pexum oTnagkm).

lMporpammHoe  obecneyeHune nognoepxmBaetr  (PyHKUMM  aBTOMATU4ECKOro
oBHapyXeHna yCTpOMCTB B CETU WU HEMNOCPEACTBEHHOrO YMNpaBieHUA PexvMmoM paboThbl
NOAKIMIOYEHHOrO K CETU YCTPONCTBA.

Mporpamma  AuarHOCTMKM  paboTocnocobHOCTM  YCTPOWCTBA  npepocTaBnsaet
nonb30BaTesto creayowme BO3MOXHOCTH:

— ONpOC COCTOSIHMA BXOO0B YCTPOMCTBA,
— NPOCMOTP XypHana CeTeBbIX NaKeToB,
— NPOCMOTp XypHana ownbok.

Kpome Toro, cpega nporpaMmMmpoBaHusa No3BOMISAET NpoaHanM3npoBaTb LEeNOCTHOCTb
CeTn: YCTPONCTBA, (PN3NYECKM NOAKITIOYEHHDBIE K CETU, AOMKHbI KOPPEKTHO ONpeaensTbCs
nporpaMmMHOn UK OblTb  [OCTYMHblI ANA  HENOCPEOCTBEHHOIO  yMNpaBneHuss 4epes
NPorpamMMHbIn MHTepdENC.

Mopsagok paboTbl C NporpaMmMon NPOCT U NOSIHOCTLIO ONpeaensaeTca ee HTepdencom.
Mocne 3anycka nporpaMmmbl HEOOXOAMMO BbIMNOMHUTL  (PYHKUMIO aBTOMATUYECKOro
obHapy>XeHnss yCTPONCTB B CETU, BbI3OB KOTOPOMN OCYLLECTBNAETCHA BbIOOPOM MyHKTa MEHHO
«ABTOCKaHMpOBaHWEe CeTn» B pasgene rnaBHoro meHt «CeTb». B pe3ynbTaTte BbINONHEHUA
AaHHOW (DPYHKUMK cucTemMa onpenensieT KOnMM4yecTBO M TUMbl YCTPOMCTB, HaXOASLMXCA B
CeTM B OAHHbI MOMEHT, U (POPMMPYET UX CMUCOK B OCHOBHOM OKHE nporpammsbl. [pu
dopmMmpoBaHuUn  Tabnuubl CTaTyCc YCTPOMCTBa OMNpefenserca aBTOMAaTU4Y4eCKu U
NHOVLMPYETCH LIBETOM:

*  YepHbIN - YCTPOUCTBO 3a4eMCTBOBAHO B NMPOEKTe U (hU3NYECKU NOJKMIOYEHO K CETH;
e KpacHbll - YCTPOWCTBO 3aAeWCTBOBAHO B MPOEKTE, HO (OU3NYECKM K CETU He

MOAKITHYEHO;
¢ 3efieHblil - YCTPONCTBO (PU3NYECKN MOOKITHOYEHO K CETU, HO B COCTaB MpOEKTa He
BXOAMUT.
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OcHoBHOe paboyee OKHO Nporpammebl NpeacTaBneHo Ha Puc. 4-2.

Puc. 4-2 NHTepdenc 0CHOBHOro okHa cpefbl nporpammuposaHus HL Softkey Pro

P )

wa HL Softkey Pro - ¥npaenenwe npoektamn - ChUsers\black\Documents\projectl.lpr E@
Daiin  Pewwm  Ycrpodcteo Cere Agpo MK Hacrpodkw  Momowe
_1 _?f' @Tﬁ ﬁ ]@ \i ABETOCKAHWpOBaHME YCTPORCTE % OTnagyuk E @ Cmena pexuma
Kar.Mt Anuwac | UID |numk_anpe Bx. | conf B OnucaHHe » [ OnHEcaHMe YeTpoicTES
B 00500 inp16_01 000501 000501 16 AC S Escaro ok 16 Ha 220 Bxonnoi Gnok 16AC -

(kaTanokHeE Homep 00500)

00552 inpe_01 000553 000553 B SWw 0 BxrogHof Gnok B cysol KOHTakT ;
BxonHof 8nok Ha 16

m

01010 #10_can . 004011 001011 O - 0 Wk ¥10-CAN OMICKPETHLIX MO

00400 reld_01 0o-0143 000142 4 AC 4 Penefinei dnok 424 Ha 220 NepeEMEHHOMY HEMPAKEHHI
00150 dimd 01 10-017C 00DOM7C 4 AC 4 CumucTopHuil gummep 434 | 2208 onToME0IMpOEaHHEX
02000 RTC_01 D0-0141 000140 2 AC 3 CucTemHuii Tafimep =| |[Bx0aa.(Tvn Bxoaa AL).

Moayne npegHazHadeH ANA
PEFMCTRaUMK W 08pagoTri
EXOAHEX BEOZ08HRCTEHEA
CHMMHAaNOE DaT4YMKOE,

MH OPMAUMOHHEI CUIHEN0E
ApYrkx YCTROMCTE CHMCTEMEl W
7.0. BxooHoR Bnok
XAPAKTEQWEYETCA HABO[poM ™

Foro | Crera |

>
Mogem USB-CAN He Hafias ] 04.07.2008 12:27:12

Ina nepeBoga yCTpOMCTBA B pPeXUM AMArHOCTUKM ero paboTocnocobHOCTM
Heo6X0AMMO BblAENUTb COOTBETCTBYIOLLYHO CTPOKY C Ha3BaHMEM YCTPOWMCTBA U C NOMOLLbIO
NMpaBoOM KHOMKM MbILKN BbI3bIBAaTbCA MYHKT KOHTEKCTHOE MeHK «OTnagumky (Mnu BblibpaTtb
nyHKT «OTnagumk» B paspgene rnaBHOr0O MeEHK nporpammbl «YcTpouctBa»). Cnepyet
OTMETUTb, YTO PEXMM ANArHOCTUKN AOCTYNEH TONbKO ANS YCTPOMCTB, HAXOAALLMXCA B CETU
B [AaHHbIMK MOMEHT. Ecnu ycTponcTBO BXOAUT B COCTaB MPOEKTa, HO B AAHHbIA MOMEHT
U3nMYeCKnN K CeTn He NOAKIYEHO (KpacHbI LBET HaanMcu), To BblIbOp pexunma OoTnaaku
YCTPOMUCTBA HEBO3MOXEH.

OKOHHbIN MHTEpheNnc nporpammbl ANArHOCTUKU MNpencraBneH Ha puc. 4-3. B atom
OKHe B CTPOKe 3aronoBka oTobpaxaeTca CUMBOSIbHOE UMSI YCTPOMCTBA.
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Puc. 4-3. OkHO TecTupoBaHusa paboTtocnocobHocTn npnbopa

u!s Otnagka ycTpoRcTe =R (5=

inp16_01 | [~ Toneko cEou NakeTwl [v Pacwusdposka agpecos

Onpoc BXon0B [ He orofpakars sanpocel  [v EPaCLLIHCDE‘EBKa naKeme

Oyuctire | CoxpaHime

1 2 3 4 AypHan ceTi | KypHan owudor ceTH |
Oﬂ; Dﬂ Dﬂ Dﬂ; 03=_1>>-[u :_i.'np:!.E_G%] [0Z] 3&5:‘1&30-&:1;}14 -
[l oo anan [l 035> [MCDEM>inplé 01] [02] ReadInput
036>»[u inplé 01][02] ReadRDC{inpli
037> [MODEM>inplé 01] [02] ReadInput
0238>>[u inplés 011[02] ReadRDC{inpli
5 [ 7 8 029>> [MODEM>inplé_011[02] ResdInput
040>>[u  inple 01]1[02] ReadADC{inpli
041>>[MODEM>inplé 01]1[02] ReadInput
042>>[u inplée 01] [02] ReadADC{inpli
043>>[MODEM>inplé 01] [02] ReadInput
044%>[u inplé 01] [02] ReadRDC{inpli
9 10 11 12 045> [MODEM>inplé 01] [02] ReadInput
048>>[u inplé 01][02] ReadRDC{inpli
047> [MODEM>inplé 01] [02] ReadInput
048>>[u inplé 01]1[02] ReadRDC{inpli
045>>[MODEM>inplé 01]1[02] ReadInput
050>>[u inple 01]1[02] ReadADCi{inpli
12 14 15 16 051>>[MODEM>inplé 01]1[02] ReadInput
052>>[u inplée 01][02] ReadADC{inpli
Off 0553>> [MODEM>inpl&_01] [02] ReadInput
0o oo 0o 0o 0543>[u  inplé_01] [02] ReadADC{inpli
055> [MCDEM>inplé 01] [02] ReadInput
056>»[u  inplé 01][02] ReadRDC{inpli
057> [MODEM>inplé 01] [02] ReadInput
058>>[u inplés 011[02] ReadRDC{inpli
055>> [MODEM>inple 01]1[02] ReadInput
ail 080>>[u inple 01]1[02] ReadADC{inpli
S =

=)

i Oft Oft Off
a0 Qoo 0o a0

Off Oft Oft Off
0l 0o o0 0l

m

4 L 2

OKHO TecTupoBaHuA pasfeneHo Ha [ABe 4YacTu: WHOMKAUMUM COCTOAHWA BXOAOB
yCTponctBa M obnactb npocMoTpa ceTeBbix NakeTtoB «XypHan cetu» un «XypHana
OLUNBOKY.

B o6nactm otobpaxeHua CcoCToAHMA BXoOoB YycTponcTBa «Onpoc BXoOoB»
pacnonoXeHbl NaHenu MHAUKaLUMM TEeKyLero COCTOSIHUS BXOAHbIX KaHanoB. KonuvyecTBo
naHenen MHANKaUnn COOTBETCTBYET KOSIMYECTBY BXOOHbIX KaHAN0OB YCTPONCTBA.

Mo ymonyaHulo onpegeneHne COCTOAHMA BXOAHbIX KaHanioB MNPOU3BOAUTCSA
nporpaMmon aBToMaTU4eCcKun ¢ UMKIToM obHoBneHua B 1 cekyHay (MHTepBan onpoca MOXeT
O6bITb BblbpaH nonb3oBaTeneM W3 BCMbIBAKOWErO CNuMcka B OAHOMMEHHOM rone
nporpammsbl). B pe3synbtate B COOTBETCTBYIOLIUX MOSIAX OTpPaxaeTca YpOBEHb BXOAHOIO
HanpsxeHna B npoueHTax - oT 0 go 100%. [OdaHHble nons HOCAT WMH(OPMATUBHbLIN
XapakTep 1 He npeaycMaTpyBaloT BO3MOXHOCTb U3MEHEHUS 3HAYEHUs CUrHana Ha Bxope
YyCTpOMUCTBA. YPOBEHb BXOAHOrO HarpsXeHusi, BHE 3aBUCMMOCTM OT Tuna BXOoAa,
perncTpmpyeTtca BCTpoeHHbIM 10-pa3pagHbiM - aHanoro-umMdpoBbiM  Npeobpa3oBaTenem.
[na ANCKPeTHbIX TUMOB BXOAOB CYLIECTBYIOT MNPOrpamMMHO-OnNpeaesieHHble Moporosble
ypoBHU. [lepexoabl HaNpaXeHua 4epe3 [aHHble YPOBHU (KaK MHUMUMUMPOBAHHbIE
nofnb3oBaTernieM, Tak M Bbl3BaHHble ANUTENbHLIMA NOMExamMu B CETU) BOCMPUHUMAKOTCA
YCTPOMUCTBOM KaK MOCTYMSieHne yrnpasnsowmx curHanoB. KOpoTkue MmMnysibCHble nomexu
OTUIBbTPOBLIBAOTCA BCTPOEHHbLIM aHanoro-undposbiM unbTpoM. Ecnn BxogHON KaHan
ANCKPETHOro TUNa HaxoAoMTCHA B HEAKTUBHOM COCTOSIHAM, TO COOTBETCTBYHOLLAA AAHHOMY
BxoAy naHenb copgepxut Hagnucb «Offy. AKTMBHOE COCTOSIHUE [OUCKPETHOro BXoAa
WHOVUMPYETCA M3MeHeHneM Haanucn Ha «On». Ecnn BXOA CKOHUIypupoBaH Kak
aHanoroBbl, TO MNaHeNb [AHHOrO BXxoAda coaepXuT Haanucb «AN». Onpoc cocTosiHuA
BXOOHbIX KaHaNoB Takxe MOXET ObITb NPOn3BeaeH B NPOU3BOJSIbHbIA MOMEHT BPEMEHMU MO
KOMaHAE KOHTEKCTHOro MeHi «Onpocutb». BbI30B KOHTEKCTHOMO MEHK MNaHenu
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OCYLLECTBNAETCA HaxaTuem MpaBol KHOMKOW MbIWN Ha MNUKTOrpamme OTobpaxeHus
pexuma CeTeBOro B3auMOAEWNCTBUS (Ha NUKTOrpamMmme u3obpaxeHbl ABa KOMMbOTEpa,
yactoTa MWUraHWs MNUKTOrpaMMmbl COOTBETCTBYET MHTEpBasnly onpoca BXOLOB) B MpPaBOM
HUXHeM yrny naHenu «Onpoc BxogoB». Kpome Toro, B AaHHOM KOHTEKCTHOM MEH0
npenocTaBnaeTcs BO3MOXHOCTb M3MEHEHUA uWHTepBana ornpoca COCTOSHUS BXOLHbIX
KaHanoB ycTpoictea - komaHpa «WHTepBan onpoca». KOHTponb YpPOBHA BXOAHOMO
HanpskeHns  No3BONAET  OMarHocTMpoBaTb  HEWCNPaBHOCTWM  UCTOYHMKA  CUrHana,
CUTHanbHbIX JINHUIA, @ TaKXe HeUCNPaBHOCTM CaMuX BXOL4O0B npubopa.

B npaBon yacTu okHa oTnagyvMka pacrosioXeHbl ABE 3aKnagku: obnactm npocmoTpa
ceTeBbIX NakeToB «XypHan cetn» u obnactb oTobpaxeHusa ownbok ycTponcTBa «XypHan
OLNBOKY.

B «XypHane cetu» otobpaxaeTcsi CNMCOK MNaKeToB, LMPKYIUPYKOLWMUX B CETU B
AaHHbI MOMeHT. CoaepXxumoe nakeToB oTobpaxaeTcs B Buae popMann3oBaHHbIX KOAOB
OaHHbIX WMAWM KOMaHA, a TakKXe YKa3blBaeTcad BpeMs M Aata NpPoOXOXAEHWa nakeTa.
NHTepdenc nporpammbl nNpenoctaBnseT BO3MOXHOCTb Bblbopa pexuma KoauMpoBaHWUS
coAepXaHua ceTeBbIX MakeToB NpW ycTaHoBke dnara:

a) «pacwmdpoBKa afpecoB» - Ha 3KpaHe OToOpaxalTCa CUMBOJSIbHbIE MMEHa (alias)
YCTPOUCTB-OTMNpPaBUTENEN CETEBbIX [MaKeTOB W YCTPOWUCTB-Moslyyatenen: nepsbl
yKa3blBaeTCAa YCTPONCTBO-MONy4aTenb, BTOPbIM - yCTPOMCTBO-OTNPaBuTENb NakeTa.

6) «pacwudpoBka NakeToB» - coaepxaHue naketa oTobpaxaeTcs B CUMBOJSIbHOM
BMAE: MHEMOHMKA KOMaHAbl B COOTBETCTBUN C €€ CUHTAaKCUCOM, CUMBOJIbHOE 0603HaYeHne
nakeTa 3anpoca unv oTBeTa Ha 3arnpoc yaaneHHoro napameTpa u 1.4,

Bbibop onpeneneHHoro pexuma KOAMPOBAHUA CETEBbIX MaKeTOB OCYyLLeCTBAAEeTCA
YCTaHOBKOW 1N cO6pOCOM COOTBETCTBYIOLWLMX ()laroB B BEPXHEN 4YacTu NaHenu NpocMoTpa
ceTeBoro obmeHa.

Kpome Toro, BO3MOXeH Bbl6Op pexumma oTobpaxeHus ceTeBbIX MakeToB. B BepxHen
yacTu nonsi pacnosioxeHa rpada Bblibopa pexuma OToOpaxXeHuss ceTeBoro obmeHa:
«Tonbko cBou nakeTbl». [lpn ycTaHoBKe paHHOro dnara aktususmpyetcsa unbTp,
OCYLLECTBNAKWMIA OTOOpaxeHne Ha 3KpaHe CeTeBbIX MNAKeTOB, MNPUHATbIX UMK
OTMNpaBfIEHHbIX TONbKO AAaHHbIM YCTPOMCTBOM. COpoc dhnara oTMEHAET BbIOpaHHbIV PEXUM
oTobpaxeHusa. Bo3amoxHa Takxe punbTpauma cnyxebHbiX MakeToB 3anpoCOB COCTOSIHUSA
BXOOHbIX W BbIXOOHbIX KaHanoB ycTponctea - dnar «He otobpaxaTtb 3anpocbi». [lo
YMOJN4YaHUI0 0TOOpaxatTca CNNCOK BCEX CETEBLIX MAKETOB.

Mepenava ynpaBnsawLmMX CUrHanoB otobpaxaeTca B 06nacTtu npocMoTpa CeTeBbIX
NnakeToB KakK UCXOASLLMI NaKeT C KOAOM, COOTBETCTBYHOLLMM KOAY KOMaHAbI.

MHTepdenc nporpammbl MNO3BOSISET COXPaHUTb COOEPXMMOE XypHana CeTeBOro
obMeHa B OTAeNbHbIM TEKCTOBbIM hann: KHonka «CoxpaHuTby. pn coxpaHeHun cpepa
nporpamMMmnpoBaHUA aBTOMAaTMYECKU CO3[aeT B OUPEKTOPUU TEeKyLLero npoekra Katanor
«Jlor cetny», B 3TOM AMpEKTOpuMM co3paeTtca dansn, B Ha3BaHUM KOTOPOro yka3blBaeTcs
BpemMss U pgata co3gaHua danna. KHonka «Ouuctutb» npepgHasHayeHa nns yaaneHus
COAEPXMMOro Nonst oTobpaxeHns CeTEBbIX NAKETOB C 3KpaHa KOMMbOTepa.

OnucaHHble Bble YyMNpaBngawWMe 3MeMeHTbl Bblbopa pexuma OoTobpaxeHus wu
KOOVPOBKM COAEpXaHus MaKeToB SABNAOTCA O0OwWuMMu and naHenenm otobpaxeHuns
«XypHana cetu» n «XypHana owmnbok».

B 9HeproHezaBucMMoOn nMamsaT MWUKPOKOHTPOSSiepa YCTPOUCTBA XpaHUTCA Tak
Ha3biBaeMbIM «KypHan owmnboK», B KOTOPbIA 3aHOCMTCA cneaytowas Hpopmauums:

"  KONMU4YeCTBO Nepes3arpy30K YCTPOUCTBa,

" [puYMHa NocneaHen nepesarpysKku,

» konuyecTtBo owmnbok cetn CAN (3g0ecb yunTbiBaeTCA KONMYECTBO NMOTEPSAHHbIX
NakeToB, MAKETOB C HEM3BECTHbIM MM OLUINMOOYHBIM KOLOM W T.M.),

"  KOSIMYECTBO 3aperucTpuMpoOBaHHbIX CllyyaeB MnpoBana HanpsXeHua nuTaHus
2208,

"  KONMWYEeCTBO CllyYaeB perncTpauumn 3aHMXEHHOro HanpsXeHus HU3KOBOSIbTHOIO
nuTaHus - meHee 9B,
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"  KONNYEeCTBO OWMNOOK NpW BbINOIHEHUW YAANEHHbIX 3aMpoCoB,
"  KOJIMYECTBO OLLUMOOK NPU BbINOSTHEHUN CKPUNTOB-00paboTYMKOB COOLITUIA.
CyeTunk XypHana owmnboK orpaHu4yeH, B CBA3U C YeM, XenaTenbHO Nepuoanyecku

ounLLaTb coaepxumoe xypHana. Npu nepenonHeHun 6ydep owmnbok He cbpacbiBaeTcs, HO
npekpawaeT pernctpaumio nocnenyrowmx ownbok. [1na o4nMcTkM cogepXMMoro XypHarna
OWKNBOK B MamMATM MUKPOKOHTpoOSiepa YCTpoOMCTBaA npepHa3HayeHa kHonka «CTepeTb
Obydep owmnboky». KHonka «YYutate Oydep owmnbok» npeaHasHayeHa ANs pa3oBOro
CUMTbIBAHMA COAEPXMMOro XypHana, XpaHsiweroca B NaMATU MWUKPOKOHTposepa
ycTpoiicTBa. [lpegycMoTpeHO fOBa pexuma oTobpaxeHuss CoAepXMMOro XypHana Ha
9KpaHe KomnbiloTepa: a) «Pa3pewntb naketbl owWMOOK» - OOHOBMEHUE XypHana owmnbok
YCTPOMNCTBA B pexume peanbHoro BpemMeHu, 6) «3anpetnTb nakeTbl OWnMbOoK» -
CTaUMOHaApHbIA pexum oTobpaxeHus - OOHOBMEHWe XypHana MpoMCXoAWUT TONbKO Mo
HaxaTuto KHonkn «Yutatb 6ydep owmnboky.
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MpunoxeHue 1
«Knacc 3awmntel IP»

Knacc 3awuntbl IP n3genusa aesnsetcsa Mepon 3almnTbl OT MPOHUKHOBEHUA N KOHTaKTa C
NOCTOPOHHUMW NpeaMeTamn M Bogon. Ecnu knacc 3awmtbl ykasaH Kak IP XX, To gBe
undpsbl (XX) 0603Ha4aloT cTeneHb 3alnThbl, Kak 3TO NokasaHo B Tabnuue M1-1.

Tabnuue M1-1

MNepBasa undpa

Bropas undpa

3auTa OoT NPOHNKHOBEHUA N KOHTAKTa C

NOCTOPOHHUMU MNMpegmMeTaMu

3auwunTbl OT NPOHNKHOBEHNA BOObI

0 | Het 3auuTthbl 0 | Het 3awuTthl
3awmTta oT KpynHbIX NpeaMeToB,
1 | anameTtpom 6onee 50 MM (KOHTaKT C 1 |-
pyKown Ha 60nbLION Nnowaan)
3awuTa oT NpeaAMeTOB CpeaHero
2 | pa3mepa, agnameTpom bonee 12 mm 2 |-
(nanew)
3awmTa oT Menkux NpeameTos,
L PeA 3awmTta oT BogsHbIX 6pbI3r (ao 60° ot
3 | anameTtpom bonee 2,5 mm 3
BEpPTUKanu)
(MHCTpPYMEHTHI, NpoBOAA)
3awuTa oT 3ePHUCTLIX NPeAMETOB U
3awmTta oT BogsHbIX 6pbI3r (BO BCEX
4 | BewlecTs, guameTpom 6onee 1 Mm 4
HanpasieHnAX)
(MHCTpPYMEHTHI, NpoBOAA)
3almTa OT CUNbHbIX BOASAHbLIX 6pbI3r
3alwuTa oT nonagaHusa nbinu, NosHas
5 9 5 | (Bo BCcex HanpaBneHusx, nog 6onbLwmm
3almTa OT Cry4YanHOro KOHTaKkTa
OAaBNEHNEM)
3awmTa oT nonagaHusa Nbin, NonHaa 3awmTta ot nanybHoun Bogbl Npu
3alumMTa OT Cry4YanHOro KOHTaKTa CUNbHbIX LUTOPMax
7 |- 7 | 3awmTta oT norpyxeHus
8 |- 8 | 3awmTa oT noTonneHus
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