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O6Las nHdopmauus

N3rotoBuTENb HE NPUMHMMAET HWKAKOM OTBETCTBEHHOCTM 3a ftobble MNoCcneacTBus,
BO3HMKLUNE M3-3@ HECOOTBETCTBYHLLEN, HEOPEXHON UMM HENPaBWUIIbHON YCTAHOBKU WK
3KcnnyaTaunm obopynoBaHus.

CuuTtaeTcs, 4YTO coaepxXaHne 3TOro pykoBOACTBA ABNSAETCA NPaBUSIbHbIM B MOMEHT €ro
nyonukauumn. B wuHTepecax cobniogeHuss MNONUTUKU  HEMpepbiBHOIO  pasBuUTUA  W”
YCOBEPLLUEHCTBOBAHUS M3rOTOBUTENb OCTaBNSET 3a cobon npaBo 6e3 npeaBapuUTENIbHOMO
OMOBELLEHNSA BHOCUTb UBMEHEHMUS B TEXHUYECKUE YCIIOBUS UK B paboumne xapakTepucTUKK
Unn B cogepXaHne AaHHOro pyKoBOACTBaA.

Bepcus nporpaMMHoro o6ecrneyeHus

YCTpoOMCTBO NOCTaBNSAETCA C MNocrnegHen Bepcuen nporpammHoro obecnedeHus. lMpu
NMOCTPOEHUN CUCTEMbI, 3NIEMEHTaMN KOTOPOW HABMAKTCA YCTPOWCTBA C MNOAOEPXKON
npotokona mMCAN, BO3MOXHa cuTyauusi, Korga nporpamMmmHoe obecnevyeHve Yy3noB
CMCTEMbI HECKOJIbKO pa3nunyaeTtca. M3-3a Taknx pasnuumi pexunm paboTbl yCTpoONCTBa nnm
CUCTEMBbI B LIETOM MOXET U3MEHUTLCS.

B cnyyae BO3HMKHOBEHMS BONPOCOB 0bpallanTech K NOCTaBLuKy 060pyaoBaHuS.
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1. O6uwme cBeaeHus

1.1 HasHaueHue ¥ NnpuHUMN paboThbl

RELAY UNIT (penevHbin 650K) - 3TO MHOroKaHanbHbI  MNepekmnyaTenb,
npeAHasHayYeHHbIN Ans KOMMyTauum Harpy3ok noboro Tuna: famn  HakanMBaHus,
3NeKTpMyeckmx oborpeBaTenen, ranoreHHbIX T7aMn n opyrux aneKkTpuyeckux npnubopos.

OCHOBHbIMWN  (PYHKLMOHANbHbIMX ~ y3namMu  penerHoro 6noka sBnswTcs: Habop
YyNpaBnswoWnX BXOAOB, Habop nepeknioyatenen penenHoro Tuna (BbIXOOOB),
MWKPOKOHTPOSNep ¢ nogaepxkon npotokona cetm mCAN.

[laHHOe YCTpONCTBO SIBNSAETCS MpOrpaMMMpPYEMbIM, JlOrMka ero paboTbl MOXET
ONpefensaTbCad KakK BCTPOEHHbIM KOHTPOSINIEPOM, TaK W BHELUHWMW  yNpPaBsoWwmMMn
komangamn cetu mCAN. Takum obpa3om, peneiHblit 6510k cnocobeH pabotaTb Kak B
aBTOHOMHOM peXunme, TaK U B Ka4eCTBe COCTAaBHOr0 KOMMOHEHTa CUCTEMbI, OCHOBAHHON Ha
6a3e cetn mCAN.

Mpubop npegHa3HayeH ANs YCTAaHOBKM B WMTax C NUWTaHnemM oOT ObiTOBOM
anekTpuyeckon cetu. HeobxogumMo OTMETUTb, 4YTO 00A3aTeNnbHbIM  YCNOBUEM
(PYHKLMOHNPOBaHNA Mpubopa ABNAETCA WCMNOSIb30BaHWE HU3KOBOJIbTHOMO MWCTOYHMKA
nutanusa (cMm. N. 3.3 «TpeboBaHNsI K UICTOYHUKAM MUTaHNSY).



1.2 HoMuHanbHbIE U NpeaesbHbie 3J1IeKTPUYEecKue napameTpbl

3HauyeHNss HOMUHAmbHbIX U MNpeaenbHbIX 3MEKTPUYECKUX MapaMeTpoB pesieMHoro 6rnoka 3aBucAT OT

MoAenn YCTPOWUCTBa,

onpepnensaemMon Konnmy4ecTBOM U annapaTtHon KoHduUrypaumnen BXogoB, X KOHKPEeTHble 3Ha4YeHus npuBeaeHsl B Tabnuue 1-1.

Tabnuuya 1-1
[NapameTpbl KOMMYyTaLMK XapakTepUCTUKN NUTaHUSA
[nana3soH MakcumanbHas Mouwrocre, MakcumansHas
MakcumarnbHbIi MakcumanbHoe| HomuHanbHoe | notpebnsemasa | cobcTtBeHHas | MakcumanbHbIn
Mo HOMMHanNbHOro . yacToTa 6
Oernb KOMMVTMDVEMOTO KOMMYTUPYyEeMbIn KOMMyTaLmK Konn4yectBoO HanpsXeHune B pexunmve noTpeondaemMmasa| TOK Ha KneMmy
Hany H)EgHm TOK Ha KaHan, ,3\/] ' InepekntoyeHni, nUTaHuA, oXuaaHus*, MOLLIHOCTb MO +POWER *,
P ’ lvax, A P N, wT Unm, B Ppex.oxua, nUTaHuio, lvax, A
Usoums, B onepauunn/muH VBT Pmax. MBT
8-Mu KaHanbHbIE NpMBopbI
00300...00399 | 0+250 | 16 | 300 | 100.000 | (12+24)+10% | 340 | 3400 | 1
4-Xx KaHanbHble NpubopkI
00400...00499 | 0+250 | 16 | 300 | 100.000 | (12+24)+10% | 340 | 1800 | 1

* PaccenmBaemasi MOLHOCTb NPV KOMMYTaLMKN HAarpy3kn MakCMMasibHOM MOLLHOCTM paBHa HyIio.

** MakcumarnbHbIn NoTpebnseMblil TOK yKa3aH C y4eToM CO6CTBEHHOro NoTpebrseMoro Toka ycTpoMCcTBa U ToKa, NoTpe6iaeMoro NCTOUHYKaMI CurHana ¢
BXOAHbIX knemm +V (+POWER-).



1.3 BHewHn BuA penenHoro 6s1oka
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Puc. 1-1 BHewHun BUA 1 nuueBasn naHenb penenHoro 6oka.



1.4 NabapuTHble M YCTAHOBOYHbIE pa3Mepbl

PeneitHblin 610K BbiNnyckaeTca B CTaHAapTHOM Kopriyce ansa yctaHoBkn Ha DIN-periky.
Ha gaHHbIN MOMEHT nogaepXxuBaloTca 2 Tunopasmepa KopnycoB Afis 4-X KaHanbHbIX U 8-
MU KaHanbHbIX YCTPOMCTB. PenenHbiin 650K NocTaBnseTca B KOMIMMEKTE C pa3beMHbIMU
BUHTOBbIMM KnemmHukamu. danee Ha Puc. 1-2 n Puc. 1-3 npeacrtaBneHbl BHELLHUA BUA U
TUMNOBbIE pa3Mepbl  MOAUMUKaAUUA  KOPNYCOB COOTBETCTBEHHO A1  BOCbMU- U
yeTblpexKaHanbHbIX YCTPONCTB.

Puc. 1-2 NabapuTHble pa3mepbl Koprnyca BOCbMUKaHanbHOro yCTPOMCTBA (KaTasioxXHble
Homepa 00300 ...00399)
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Puc. 1-3 MNabapuTHble pa3mepbl KOpryca YeTbipexkaHanbHOro yCTponcTBa (KaTanoxHble
Homepa 00400 ..00499)
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[Ons yno6ctBa B MPOLECCE YCTAaHOBKU KIIEMMHUKU OTCOEAMHSIOTCS OT YCTPOWCTBA,
aneKTpuyeckne npoBofa (pUKCUPYTCS B pa3bemax KIIEMMHUKOB, MOCHe Yero OHK
NOACOEAMHSIIOTCA 06paTHO K Kopnycy peneiHoro 6roka.



1.5 MapkupoBka n3genumu

Ha nuueBon naHenu npubopa oToOpaxalTcsa CBeAeHMs O Ha3BaHMM YCTPOWNCTBA,
annapaTtHOM KOHUrypaumm ero KaHasnoB, KaTanloxHbli HOMep And 3akasa usgenus,
YHUKanbHbIN naeHTudukaTop. Kpome TOro, Ha BTOpPOW CTYNeHU Ha Kopryce npuBeneHbl
YCINOBHblE 0603HAYEHMA CXEM SFIEKTPUYECKOrO NOAKITHYEHMA BLIBOLOB pPeNenHoro 6noka.

Puc. 1-4 TunnyHasa MmapkupoBKa C NacnopTHbIMK AaHHbIMW penenHoro 6noka

CxemaTtundyeckoe o603Ha4eHne
3MEKTPUYECKOro NMOAKMIOYEHMS
BbIXOO0B

i

NC REL1 NO NC REL2 NO NC REL3 NO NC REL4 NO NC REL5 NO NC REL6 NO NC REL7 NO NC REL8

HassaHue
yCTponcTBa

Hau 1linnk

KatanoxHbii

HoMep
8AC/8NR UID00-0150 00300

3aBoackon Homep
(yHVKanbHbIN

maeHTudukaTop )
\. KoHdurypaums
l--‘_n- ..-.I._- ..-F- ..-.l_- I--I--I- 1 KaHanos

INT(L) IN2(L) N IN3(L) IN4(L) N IN5(L) IN6(L) N INB(L) IN8(L) N T CANH CANL G +POWER -

v

CxemaTtuyeckoe obo3Ha4eHne
ANEeKTPNUYECKOro nogkn4yeHna
BXO/10B

1.5.1 3aBopckoit HoMep (YHMKanbHbIN MAEHTUAUKATOP) CAYXWUT AN OAHO3HAYHOro
onpegeneHns YCTpoMCTBa B CeTWU, SABNAETCA YHUKaNbHbIM Ansg Nnboro ycTponcTBa
cuctembl MCAN 1 He NnoBTOpSIETCSA NPY NPOM3BOACTBE.

1.56.2 KaTanoXHbih HOMep YyKa3sblBaeT MO3MLMI0 JAHHOrO YCTPOMCTBA B KaTanore wu
ABNAETCA AOCTATOYHbIM A9 3akKa3a u3genusa. KatanoXHbli HoMep cocTouT u3 5 uudp,
O[HO3HAYHO onpeaensarLmnX TN yCTponCTBa.

1.5.3 B none KoHcpurypauua kaHanoB ykasbiBaeTca annapaTHaa KoHdurypaums
KaHanoB 1 nx konn4yecTtso. KoanpoBka kaHanoB CTPOMTCA MO CreayoLwemy NpuHUmUny:

KaHanbl, Kak BXOAHble TaK W BbIXOAHble, ANA  YCTPOUCTB  KOOUPYHOTCSA
ABYXCUMBOJSIbHbIMWU codeTaHnsasMn. CumMBonbl MoOryT ObiTb NMO60 napamu 3arnaBHbIX OGYKB
natuHuUbl, NIM60 coveTaHnaMK «BykBa+undpar.

O6wwmn Bua koanpoBkn: XX XX XX.XX/YY.YY.YY.YY. lNepBbiM1 nepeuncnaiTcs Tunbl
BXOAOB ClieBa HarnpaBo, 3aTeM TuUNbl BbIXOLOB CfieBa HanpaBO, B COOTBETCTBUM C
peanbHbIM pacrnosyioXeHnem Ha Koprnyce nnbo cxeme B Kartanore. Tunbl KaHanoB npwu
nepeyncrneHnn pasgensarnTca CMMBOMOM Todka ".", BXoAbl OT BbIXOAOB pa3aenstoTcs
cumsoriom /", Ona cnyyaeB Bupga XX XX XX.MM/NN.YY.YY.YY cokpaweHue MoxeT
Boirnagetb kak 3XX.MM/NN.3YY 4TO NOMHOCTbIO OMUCLIBAET PacnofioXEHNE U TUMbl
KaHasnoB Takoro yCcTpoucTBa.



Huxe npuBefeH nepeyeHb UCNONb3yeMbiX KOOUPOBOK:
a) Bxoap!:

AC OMCKPETHbIN N0 NnepeMeHHOMY HanpsixeHuto 220B onTomM3onnpoBaHHbIN

SW | ANCKpPETHbIN TUNa "CyXon KOHTAKT" C noaTaxkon K +5B yepes pe3sunctop 500(0Om)

OK | AUCKpPETHbIN TuUMa OTKPbITbIN KOMMAEKTop ¢ noaTtaxkon K +10B yepes pesucTtop

4,7kOm
V5 No NOCTOsIHHOMY HanpsxeHuio 0-5B
V1 no NOCTosstHHOMY HanpsixeHuto 0-10B

V2 Nno NOCTosiHHOMY HanpsxeHuto 0-24B

CO0 Nno NOCTOsIHHOMY TOKY 0-20MA

C4 No NOCTOSAHHOMY TOKY 4-20MA

6) Bbixoabl: BO3MOXHa eANHCTBEHHAsi CTaHAApTHasA KOHUrypauusi BbIXo4a pPenenHoro
6noka - NR - peneiHbii BbIXog,

1.5.4 CxemaTtuyeckoe npeacraBfieHue SNIEKTPUYECKOro MOAKIIOYEHU BbIBOOOB
YCTPOMCTBA: CMJIOLIHAA JNMHUA, COeUHALWAa BbiBOAbI penenHoro 6noka, obo3HavaeT
3NeKTpMYeckoe CcoeauHEHWe KOHTAKTOB BHYTPW YCTPOWCTBA, pa3opBaHHas JUHUSA
0603HaYaeT Hann4yme JIorM4eckom CBs3N Mexay AaHHbIMU BbIBOAAMU U HEOOXOANMMOCTU MX
NoAKMIYEHNs K WUCTOYHMKaAM BHEWHWUX curHanoB. [lanee npuBegeHa Heobxoanmas
nHdopMaLmMa ANnst UHTepnpeTaumMm YCroBHbIX 0603HAYEHUN CXeM MOAKIOYEHUS BbIBOAOB
yCTpOMUCTBA.

Bxopbi:
a) cTaHgapTHOe NoakntoyeHne nutadma u wuHbl CAN

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

POWER - nuHuu nutanus,

G - 06wun nposoga,

CANH n CANL - curHanbHble nuHUKM WinHbl gadHbix MCAN,
T - nuHna TepmuHaTtopa mCAN.

6) npyMep MapKMpPOBKN BXOA0B

-d = dll - £ =4

IN7(L) IN8(L) N # IN7 IN8 G

N - HenTpanb 220B B cnyyae koHUrypaunm naHHom napbl Bxogos Kak AC,

G - oTpuuaTenbHas NMHUA NUTaHUA ANa NpoYnX (HU3KOBOJSIbTHBIX) TUNOB BXOA0B,
IN1(L)...INn(L) - Toukn nogkntoyeHunsa ynpaBnatoLLero curHana,

nycrasi Knemma - «not connected» - BbIBOA HU K YEMY HE NOOKMOYaEeTCs.

+V - NUHKMA nNuTaHuMa paTyvka, Knemma BHyTpu Kopriyca npubopa noAacoeamHseTcs K
+ POWER - yepe3s 3alnTHbIN ANOA.

Bbixoapbt:
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NC REL1T NO NC REL2 NO

NC - Touka cHATUA curHana HopManbHO 3aKpbITOro penenHoro nepekyaTens,
NO - Touka cHATMSA cUrHana HopmasnbHO OTKPbLITOro penenHoro nepekntyaTens,
REL1..RELn - Touka nogkntoyeHmss KOMMYTUPYEMOrO CUrHana.

1.6 KoMN1IeKTHOCTb NOCTaBKMU pesieHoro 6,10ka

B koMnnekT nocrtaBku pene|7|Horo 6noka Bxoasr:

— penenHbii 6ok PUKA.64315. 005............cessssesssssseeeeeeeesseeeseee 1 wr;
= KITEMMHUKU BATMACHDIC......cooeeeeeeeeeeseeseesssssssesssssssssssessssssssssssssssssssssssssssssssssens 2 WrT;
— nacnopT PUKA.643151.005 TTC..eeereeeeeeessessssessseeesssssssasseenes 1 wrT.

Mpw oTCyTCTBMM Kakon NGO M3 NO3MLMIN JaHHOIO CMUCKa B KOMMJIEKTE HEOOX0ANMO
06paTUTbCA K KOMMNAHUN-NOCTaBLUMKY 000pya0BaHKS.

1.7 PernaMmeHTUpOBaHHbIE YC/I0BUA IKCIJlyaTaLlum

1.7.1 NMapameTpbl OKpyXalowen cpeabl:

Pabouni ananas3oH BHelHen TemnepaTypbl: oT 0° go 50°C.
MakcumanbHas BnaxHocTb: 85% 6e3 koHgeHcaumn npu 40°C.

MeTopn, oxnaxaeHus: ecteCTBEHHaA KOHBEKLUS.

TemnepaTtypa xpaHeHus: ot -40°C go + 50 °C npu onutenbHOM XpaHEeHUMN.

1.7.2 Knacc 3awmTtbl penenHoro 6noka: IP20 co cteneHbto 3arpsa3HeHnsa 2 (TOnbko

cyxoe HernpoBogslee 3arps3HeHne). Knacc 3awmuTbl 06bacHAeTca B Npunoxenun «Knacc
3alnTsl IP».
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2. MexaHn4yeckas yCTaHOBKa
B paHHOM pa3gene onucaHa MexaHudeckasi YCTaHOBKAa penenHoro 6roka, a Takxe
OCHOBHble HOpPMaTuUBHblIE QaACMNeKTbl MPOEKTUPOBAHNA CUCTEM U obecneyeHnsa wux

6e3onacHoCcTH npun 3kcrytyataunu.

2.1 UHcpopmMauma no TexHuke 6e3onacHoOCTH

Ctporo cobnwpgavite Bce TpeboBaHWs [aHHOro pPyKoBOACTBA 10
MEXaHUYECKON N 3/1IeKTPUYECKOU yCTaHOBKe. B criyyae BO3HUKHOBEHUS
BOMpocoB obpalyautecb K roctaBLmKy obopynoBaHns. O683aHHOCTbIO
Bragenbya waM  osIb30Batesisi  ABSETCA  0becrie4eHne  yCTaHOBKM,
3KCrIyaraumm u TEXHUYECKOro obCryxnBaHus npmboposB B COOTBETCTBUU C
WWEEEEA  7peb0BaHNAMN  34pPaBOOXPaHEHUS U TEXHUKM be3onacHocTtn Tpy[oBoro
Konekca P®.

YerpovictBo AOJTXHbI ycTaHaB/nBarTb rnpogheccroHarsibHble
S/IEKTPOMOHTAXHUKM, XOPOLUO 3HAaKoOMble C TpebOBaHUSIMN  TEXHUKM
b6e3onacHoct n SMC. SneKTpOMOHTaXHUK OTBEYaeT 3a, YTOObl KOHEYHOE
usgenue wuiaM CcUcTtema MOJSIHOCTbIO COOTBETCTBOBA/la BCEM 3aKOHam,
UG  r1paBuiam u Hopmam P@.

2.2 MnaHupoBKa CUCTEMbDI

[Mpn NnaHMpoBKe CUCTEMbI CNeayeT YYuTbiBaTb CleayoLLlee:
2.2.1 [octyn
JlocTyn K cucteme fOMXeH UMETb TOSIbKO YNOSIHOMOYEHHbIN nepcoHan. Heobxoaumo
cobntogatb BCe HOPMbI U NpaBuna TEXHUKN 6e30nacHOCTU, AENCTBYIOLLNE B MECTE
SKCnayaTaumm.
2.2.2 3alMTa 0T OKpYXatoLlen cpeapl
PeneliHbi 650K A0nXeH ObiTb 3alMLLEH OT:

a) Bnaru, BKIllo4asa OTCbipeBaHUe M pacnblfieHne BoAbl, @ TakXe KOHAEHCaUmIo,

6) 3arpA3HeHne 3NeKTPOoNpPoOBOAHLIM MaTepuanom,

B) 3arpsisHeHune NtobbiM BUOOM MbISN UK TPA3U, KOTOPasA MOXET yXyALWNTb NPOTOK
BO3A4yxa Haj Kopnycom npubopa,

r) Temnepartypbl, BbIXOAALLEN 3a Npeaenbl AONyCTUMOro gmanasoHa ans pabotbl
penewnHoro 6noka.
2.2.3 DnekTpuyeckas 6e30n1acHOCTb
Cuctema ponxHa ObiTb 6e3onacHoM B YCNOBUSIX HOpManbHOW paboTbl M MOSIOMKM.
YKa3aHud rno aneKTpu4eckomn yCTaHOBKe NpuBeaeHbl B rnase 3 « S/IeKTPUYECKi MOHTaX».
2.2.4 MpoTrBONOXapHas 3almTa
Kopnyc npubopa He KBanuduuupoBaH KakK Moxapo3awmiieHHbin. Heobxogumo
npeaycMoTpeTb YCTAHOBKY penenHoro 651oka B NpOTUBOMNOXAPHOM LUUTE.
2.2.5 DnekTpoMarHMTHas COBMECTUMOCTb
B peneiHbix 6rnokax He MCMNONb3YKTCA CUMOBbIE 3NIEKTPOHHbIE CXEeMbl, KOTOpble MOryT
Bbi3BaTb paguonomMmexu. OgHaKo npyv KOMMyTauuu curHana nop, BAUAHWEM NEepPexoAHbIX
NpoLLEeCCoB penenHblii 6510K MOXeT CTaTb WCTOYHUKOM KPaTKOBPEMEHHOW MMMYSbCHOM
nomexm B cnaboTOYHbIX Uenax (AMHUM nepefayn 3BYKOBOM WM BUAEOWHopmaumm).
Moapo6HO Mepbl 3aWmMThl OT MOMEX ONNCaHbI B rNaBe 3 «/IeKTPUYECKUN MOHTaX).

2.2.6 OnacHble y4acTKu
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PenenHbii 610K HENb3A ycTaHaBNMBaTb Ha yyacTkax, KBannuuupoBaHHbIX KaK onacHble,
€Cnn TOMIbKO OH He pa3MelleH B aTTeCTOBAaHHOM KOXyXe W ero YyCTaHOBKa He
cepTudmumpoBaHa.

2.3 MoHTaXx

PenenHbin 6nok npepgHasHayeH ans paboTbl B wWMTax C NUTaHMEM OT ObITOBOM
ANEKTPUYECKON CETH.

Mepen yctaHoBKoW npubopa HeobxoanMmo B 006A3aTenbHOM MOpsiAKe OTKIYUTb
CMNOBOE MWUTaHMEe WMTa. YCTaHOBKA penenHoro 6roka OCyLecTBNAETCA MeXaHUYeCKUM
kKpenneHnem Ha DIN-penky nepneHOMKYNSpHO K MOBEPXHOCTUM nona. Ha 3agHen naHenwu
pacrnosioxeHa napa nepudepumHbIX KpeneXxHbIX Na3oB B BEPXHEN YaCTu KOopnyca U HUXHUI
dukcaTop nonoxeHuns yepHoro useta. C NoMoOLLbIO Na30B 3akpenuTe Kopnyc npubopa 3a
BepxHiolo rpaHb DIN-perikn. B HuMXHeW 4yacTtu kopryca pacrnofloXeH nnacTMaccoBbIn
dukcatop npsAMoyronbHon ¢opMbl, B CTaAUUMOHAPHOM MOSIOXEHUM MPEnATCTBYOLWMUNA
yCTaHOBKe penenHoro 6noka. [aHHbIn uKcaTop BbICTYNaeT 3a npeaesnbl Kopnyca.
MoTAHYB 3a BbICTYMNAKLWYy 4acTb MKcaTopa, MIOTHO MPUXMUTE MpuMbOp K NaHenu u
oTnycTute ukcaTtop - penenHbin OnoK OKOHYaTenbHO UKCupyeTca B BblIOpaHHOM
NOSIOXEHUMN.

Puc. 2-1 YcTtaHoBKa penenHoro 651okKa B LWAT 3NeKTponuTaHns

LLnT snexkTponuTaHus

s Hanalink

DIN-pevika

PeneiiHbii 6nok

Puc. 2-2 3agHasa naHenb npubopa

KpenexHble nasbl

/ \

PukcaTtop

JemMoHTax yCTpoMCTBa B LWTE OCYyLECTBAsSieTcs B obpaTHOM nopsgke -
BblAAOLLAACA 4acTb pukcaTopa OTTArMBaeTCA BHU3, M NpuOOp CHUMaEeTCs C BEPXHUX
KpeneXHbIX Na3oB.
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2.4 PernaMeHTHOe o6cnyxuBaHume

PenenHbin 6nok cnegyeT ycTaHaBnuBaTb B MNPOXSAaAHOM  YMCTOM, XOPOLUO
npoBeTpMBaeMOM MecTe. Henb3a gonyckatb nonagaHua Ha npubop Bnarv un nbinun. Ona
obecrneyeHnss MakcMmanbHOW HaOeXHOCTU penenHoro 6rnoka M BCEN CUCTEMbI B LIENOM
cnepyeT perynsapHo NpoBepaTb cnepyowme ycnosusi paboTbl:

COOTBETCTBME TEMMNepaTypbl BHYTPY WMTa pabodyemy ananasoHy,

OTCYTCTBME KOHAEHCaLMmM BNarn Ha kopnyce npubopa,

OTCYTCTBME NMPU3HAKOB NOBPEXAEHNS Ha Kabensx aneKTpuYecknx cCoeaAnHeHuN,
HafEeXHOCTb KNEMMHbIX COEANHEHUIN S1IEKTPONUTAHNA.

A\
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3. dNeKTPpUYEeCKM MOHTaX

3.1 NudopmMaumsa no TexHuke 6e3onacHOCTU

MpeaynpexaeHne

OnacHOCTb rnopaxeHusi 3N1eKTPUYECKUM TOKOM
Umerolyeecs B crefyrowmx y31ax HanpsxeHne MOXeT Bbl3BaThb
r1opaxeHne 3711eKTPUYECKUM TOKOM CO CMEPTESTbHbIX MCXOLOM:

- Kabenu v pa3beMbl MUTaHUS NEPEMEHHbBIM TOKOM,

—  BbIXOAHbIE Kabes 1 pa3bembi,

—  HEKOTOPbIE BHYTPEHHUE Y3/1bl PEJIEHHOIro 6110Ka.

MpeaynpexaeHne

Pa3MmbiKaroLLee ycTporcTeo

[Nepen cHaTMEM C perneviHoro 6110Kka 1060 KPbILLKN U1 BbIMOSTHEHUS
J11060ro TexobcryXxnBaHnsa HeobxoquMo OTKITIOYaTb OT rpnbopa cuoBoe
nMTaHne C MOMOLLbH aTTECTOBAHHOIO Pa3MbIKaKOLLEro yCTPoUCTBa.
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3.2 MNMoaknrouyeHne HU3KOBOJIbTHOIO MUTAHMUA U Harpy3Ku

Puc. 3-1 NopgkntoyeHne HU3KOBOSbTHOIO NCTOYHMKA NUTAHNS U HAarpy3ku Ansa 8-kaHanbHbIX
penenHbix 6NoKoB - kaTanoxHble Homepa 00300 ...00399

3

» 220B (L)

> (N)

NC REL1NO NC REL2NO NC REL3NO NC REL4 NO NC REL5NO NC REL6NO NC REL7 NO NC REL8 NO

I e I S I S e I e Ml

= e ]
T CANH CANL G +POWER-

NMUTAHVE

Puc. 3-2 NopkntoyeHne HN3KOBOMbTHOrO MCTOYHMKA NMUTAHNS U Harpy3ku ang 4-kKaHasnbHbIX
penenHbix 6110KoB - KaTanoxHbsle Homepa 00400 ..00499

12B = » 220B (L)

(G) =

> (N)

NC REL1NO NC REL2NO NC REL3NO NC REL4 NO
I e A O B

T CANH CANL G +POWER-

NMMTAHNE

1 — NCTOYHMK HN3KOBONLTHOIO NUTaHUSA,
2 — npegoxpaHnTensb,
3, 4 — pasnuyHble BUAbI HAarpy3ok.
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Bo3mMOXHO oOHOBpEMEHHOE MOAKMYEHNE HArpy30K pasfnuyHbIX BUAOB K TOYKaM
CHATUA HOPMasibHO OTKPbITOFO M HOPManbHO 3aKpbITOr0 CurHana OAHOro penenHoro
BbIXOAa.

MopknioyeHne npepoxpaHuTena Heobxoaumo B cnyyasax paboTbl ycTpowWcTBa OT
NUCTOYHMKA NUTaHus 6e3 3awuTbl UM Npu BO3MOXHOCTM MNPEBbILUEHUS MaKCUMalibHOro
AOMYCTUMOro TOKa Afsl OAHHOro YCTPOWCTBA, MOAABAEMOro MCTOYHMKOM Ha KIemmy
+POWER (cm. n. 1.3 «HomuHanbHble U rnpegesibHble 3/IeKTpUudeckne napameTpbl»). B
OCTasbHbIX CIly4asa UCNosib30BaHne NpeaoxpaHnTensa He 06s3aTenbHo.

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,50B

3HayeHne MUHUMArbHOMO U MakCUMasibHOr0 HanNpPSXeHWU YYMTbIBAKOT Nynbcaunm u
wyM. BenuuuHbl nynbcaumm n wWyma He AOMXHbI npesblwatb 5%. He ponyctumo
napannenbHoe NOAKMI0YEHUEe Mo NUTaHUKD YCTPOMCTBA C KOMMYTUPYEMOW Harpy3KoMu,
CMoco6HON Npy KOMMyTauUMyM CNpPOBOLMPOBATb CUSIbHblE BPOCKN HAMPSAXEHUA NUTaHUA
(BEHTMNATOPbI, FranoreHHbIe namnbl U T.1.)

[MapameTpbl KOMMyTaLMN CUIIOBbIX LiENes:
HanpsxeHne koMmmyTaumu:

- MOCTOAHHOrO TOKa 110B

- NEPEMEHHOro Toka 250 B
[nana3oH 4acToT NpuM KOMMyTauumn HanpsaXeHus
nepemMeHHOro Toka: 48-52 'y
MakcumanbHbIi KOMMYTUPYEMbIN TOK: 16 A

PekomeHayembli aBTOMaT 3awWuTbl: TpeboBaHWs K aBTOMATy 3aluTbl penenHoro
6J'IOKa HE npeBbllarT Tpe6OBaHI/II7I, npegbAaBidemMbIX K aBToMaTtaM 3allUThbl
NOAKII0YaEMBIX K penenHoMy 610Ky Harpy3oK.

3.4 NMNoaxknoueHne 3a3eMNIeHUns

MoaknioyeHne 3a3emsieHnss penenHoro 6noka He TpebyeTca B CBA3U C
OTCYTCTBUEM Yy penenHoro 6510ka OTKPbITbIX TOKONPOBOASLLUMX YaCTEN.
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3.5 NMNoaxknoueHne BXoaoB

3.5.1 lMpaBuna NoAKAYEHNS YNPABAAKOLWNX INEMEHTOB K BXoaaM AC

@DyYHKUMOHasbHbIE XapaKTePUCTUKM BCEX BXOAHbIX KAHANOB aHaslorMyHbl U He 3aBUCST
OT WX T[EeOMETPUYECKOro pacriofioXeHus u Hymepauuun. [lpuBegeHHble NpUMepsI
MOAKIYEHUS UCTOYHUKOB CUrHana HOCAT MoKasaTesbHbI XapakTep: BUA U KONMYECTBO
NOAKIYAaeMbIX UICTOYHMKOB ONpeaensaoTca TpeboBaHNAMM NPOEeKTUPYEMON CUCTEMBI.

Puc. 3-3 lNopgkntovyeHne BxofaoB 8 KaHanbHbIX penenHbiX 6510K0B -
KaTanoxHble Homepa 00300 ...00399 (xAC/8NR)

NC REL1NO NC REL2NO NC REL3NO NC REL4 NO NC REL5S5NO NC REL6NO NC REL7NO NC REL8NO
I e S e S S I S I S S
= I i I i = I —..I -‘_ —..I = e -‘ - 1

IN1(L |N2(L IN3(L |N4(L N IN5 |N6(L N IN7(L) | T CANH CANL G +POWER-

/ QF1
& » 220B(L)

Puc. 3-4 MNopkntoveHne BXoA40B 4 KaHanbHbIX penenHbiX 6510K0B -
KaTanoxHble Homepa 00400 ...00499 (xAC/4ANR)

~000 000 000 000

NC REL1NO NC REL2 NO NC REL3 NO NC REL4 NO

= Y5 Y= 1Y

.:ﬂ :ﬂ.‘.m

IN1(L) IN2(L) IN3(L) IN4(L) N T CANH CANL G +POWER-

/ QF1
1 & » 220B(L)

1- Ynpaensowmin aneMeHT, aTuuK,
2- lluHa «HOMbY.

18



B kauecTBe ynpaBnalowmx 371IeMEHTOB BO3MOXHO MCMNONb30BaHNE AaTYMKOB,
paboTalLWmX B KIIOYEBOM peXnMe, Takux Kak:

- 0ObIYHbIX 3NEKTPUYECKUX BbIKNKOYaTenen,

- aT4YNKOB C penenHon kommyTtauuen 220B.

Heponyctumo npamMoe nNogknoyeHne BHELWHUX CUMUCTOPHbBIX Ktoyen K Bxoay tuna AC
B KayecTBe WCTOYHMKOB curHana. [logknioyeHne CUMUCTOPHbBIX KIYen [OSKHO
NPOU3BOANTLCA C BKOYEHNEM B LieMb AOMNOSIHUTENBbHOM Harpy3ku (cm. Puc. 3-5).

Puc. 3-5 MNopgknioyeHne cMMNCTOPHbLIX KNtoyen K Bxoay tnna AC
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3.5.2 [MpaBuna noakAYeEHNs yNpaBASOLWLKNX SEMEHTOB K BXxodam SW

MpuBeaeHHblE BapuaHTbl NOAKIIOYEHNS UCTOYHUKOB CUrHana K BXoAam penenHoro
6n1oKa He ABNATCA CTPOro perfnaMeHTUpPoOBaHHbIMU, BUA U KONNYECTBO NOAKIOYAEMbIX
WUCTOYHMKOB ONpedensioTcs nonb3oBaTenieM, B 3aBUCMMOCTM OT TpeboBaHWiA
NPOEKTUPYEMOIN UM CUCTEMBI.

Puc. 3-6 [lpumep BO3MOXHOro nNOAKMOYEHMA WCTOYHUMKOB CuUrHana K Bxogam 8
KaHanbHOro penenHoro 6noka - katanoxHole Homepa 00300 ..00399 (xSW/8NR)

NC REL1NO NC REL2NO NC REL3NO NC REL4 NO NC REL5SNO NC REL6NO NC REL7 NO NC REL8NO

I S e e e S I R M Bl

T :ﬂ.:ﬂ i T

+V IN1 IN2 G +V IN3 IN4 +V IN5 IN6 G +V IN7 IN8 G T CANH CANL G +POWER-

=N =N == b

1 2 3

Puc. 3-7 Tllpymep BO3MOXHOrO MOAKMOYEHUS MUCTOYHWKOB CuUrHana K Bxogam 4
KaHanbHOro penenHoro 6noka - katanoxHole Homepa 00300..00399 (xXSW/4NR)

NC REL1NO NC REL2NO NC REL3 NO NC REL4 NO
= Y5 Y5 1Y

+V  IN1 IN2 G +V IN3 IN4 T CANHCANL G +POWER-

I
/ - [— ...

1- [JaTymK MarHUTOKOHTaKTOBbIV (FEPKOHOBbLIN),

2— HwuskoBonbTHBLIN, cNaboToYHbIN BbIKOYATENb UMW KHOMKA,

3- [aTyuk ¢ penenHbiM BbIXOAOM U OOMNOSTHUTENBHLIM NMTaHnem +POWER,
4—- [y6nupytowme nmHmm obien WwinHbl 6noka nutaHuns 12B.
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Cnegyet OTMETUTb, YTO MOAKIOYEHWE WCTOYHUKOB CUrHana B [aHHOM criyyae
BO3MOXHO TOJIbKO B Clly4ae Hanmuusa y HUX obLuen oTpuuaTenbHon NnHUM nuTaHnsa. Kpome
TOro, NPW HanNuuyuu BHYTPEHHero coeavHeHus knemm G nopgknoyveHve Ay6nupyowmx
NUHUI obLen WKrHBI 6r1oKa NUTaHUA He ABnAeTca oba3aTeNbHbIM.

3.5.3 lNMpaBuna noaknyYeHrs ynpasnsoLwmx a1eMeHToB K Bxogam OK

YKa3aHHble BapnaHTbl NOAKIO4YeHNAa NCTOYHUKOB CUITHasia K BXxoaamM Tuna OK Takxe
HOCAT MoKa3aTesibHbIN Xapakrtep: Bua U KOJIMYECTBO nMogkKrw4vyaemMbiX WUCTOYHUKOB
onpepnenarnTcAd Tpe6OBaHI/19|MI/I HpOGKTMpyeMOVI CNCTEMDbI (aHanorquo OJ1a BXo40B Tuna
AC 1 SW).

Pwuc. 3-8 MNopkntoyeHne BXoaoB 8 KaHasbHbIX penenHbiX 6510KOB -
KaTanoxHble Homepa 00300 ...00399 (xOK/8NR)

NC REL1NO NC REL2NO NC REL3NO NC REL4 NO NC REL5NO NC REL6NO NC REL7NO NC REL8 NO
I S e e S e S I e S

+V  IN1 IN2 G +V IN3 IN4 G +v IN5 IN6 G +V IN7 IN8 T CANH CANL G +POWER-

Q6 Q7 Q8

< <7 | N ]S

=] ] 11— |t

Puc. 3-9 MNopgkntovyeHne BXo4oB 4 KaHanbHbIX penenHbiX 6510K0B -
kaTanoxHbole Homepa 00400..00499 (xOK/4NR)

NC REL1NO NC REL2 NO NC REL3 NO NC REL4 NO

S e S e S M

P Iﬂ.-.m

+V INT IN2 G +V IN3  IN4 T CANH CANL G +POWER-

| 15— 11, o

2

1 - ICTOYHMK TUMa OTKPbLITLINA KONMNEKTop,
2 - VICTOMHMK TMNa OTKPbITbINA KOMNEKTOP C AOMOSNHUTENbHBbIM NUTaHnem 12B,
3 - lybnupytowme nmHMm obLien WwuHbl 6roka nutaxHms 12B.

21



Mpu Hanuuun BHYTPEHHEro coeguHeHns knemm G nogknoyeHve oyonvpyowmx MHUn
obLien WuHbl 61oka NUTaHUA He aBnaeTca ob6a3aTenbHbIM.

KpomMe WMCTOYHMKOB CUrHana Tuna «OTKpbITbiM Konnektop» K Bxogam OK pgonyctumo
NnoakKmyeHme UCToYyHMKoB curHana Ttuna SW (cm n.3.5.2 «[llpaBuna nopknioyeHus
ynpaBnsiloWmMX 3NeMeHToB K Bxogam SW») Cc  yyeToM pasnuuma  BHYTPEHHMUX
COMPOTUBIIEHUIN N HANPSXEHUI B COOTBETCTBUN C SKBUBANIEHTHOM cxemomn (cMm. Puc. 3-10).

Puc. 3-10 BHyTpeHHMe aKBUBaNEHTHbIE CXEMBbI 191 HArpy3KN UCTOYHMKA TUNa
oTKpbITbIM KonnekTop (OK) n nepekntovatens (SW)

OK T+10V SVV +5V
AALH'I ) AL
| |
L I
|
4,7 | 500 :

r_ | |

| |___
F 4 ® 4 = 4 = =
v INT IN2 G W IN1 N2 G

00 0O ||oo oo

3.5.4 HoMuMHanbHble 3NeKTpuYeckme napaMmeTpbl BXOA0B

3HayeHne MaKCUMarnbHOro BXOAHOIO ToKa NpUBEAEHO OJ1S YNPOLLEHNS pacyeTa noTepb
MOLLHOCTM, @ TakxXe YTOYHEeHUs OOMyCTUMbIX NapaMeTpoB 3/IEMEHTOB, MOAKIIYAEMbIX K
BXOZaM penenHoro 6roka.

Tabnuua 3.1
Twn Bxoga QrekTpuyeckue napameTpbl
HomMmuHanbHoe HanpsbkeHue, MakcnmanbHbIn BXOAHOW TOK,
UHOM; B IMaX; MA
AC 220 1,5
SW 0-5 10
OK 0-12 25
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 AJIMHLI 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.

Tun u cedeHUe peKoMeHOYyeMbIX COeOUHUMEbHbIX MPOBOOHUKOS

wuHa CAN UTP 2x2x0.5

nutaHve 12B MB3 0.5 mm?,
MIB 0.5 < S¢eu < 1 MM?

NATaHNE OCBETUTESTIbHbIX I'IpI/I60pOB n

, MB3 1.5 < Sceu < 2 MM?
BbIKIo4arTenen

nUTaHWe PO3ETOK U OPYroro MB3 2.5 Mm?
anekTpoobopyaoBaHNs '

3.7 CeTeBoe noaK/OuYEeHue

Puc. 3-11 MNopkntoyeHune penenHoro 6noka k cetn mCAN

NC REL6 NO NC REL7NO NC REL8NO
IR L e

ﬁ.--m

T CANH CANL G +POWER-

-—
Y
I
|
|
— ]
+
MUTAHVIE

lWnHa mCAN lnHa mCAN

Shield Sl

1 - TepMuHanbHaa nepemMblyka (yYCTaHaBNMBAETCA ANA ABYX KpamHUX Moaynen ceTtu
mCAN pns npefoTBpaLLeHUss BO3HUKHOBEHUSI MOMEX B AJIMHHbIX JIMHUSIX).
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3.8 dnekTpoMarHuTHas coMecTtuMocTtb (SMC)

B naHHOM pa3pgene oTpaxeHbl obwme TpeboBaHusa kK OMC gna obecneyeHma HageXxHom
paboTbl YCTPOMCTBA W CHMXEHMA OMACHOCTM BO3OENCTBUST MOMEX Ha OKpyXaiwllee
obopyaoBaHue.

Crieunarnmct rno MOHTaxy (MHCTaslIITOp) HeceT OTBETCTBEHHOCTb 3a obecrieqdeHne
cooTBEeTCTBUS BCeM  Hopmam OMC, AedCTBYLMM Ha MECTe JKCrlyaraumm
perneviHoro b710Ka.

NcTouyHnkamm nomex B cnaboToyHbiX Uensax (NMHWM nepefayn  3BYKOBOW UMK
BMOEOMH(OpMaLMKN) MOryT cTaTb MNepexopHble MpPOLEecchbl, NpoucxoAsiine B penenHom
6noke B MOMEHT 3aMblKaHusi UM pa3MblkaHua KOHTakToB pene. OAHako HaBoauMble
peneiHbiM 6510KOM NMoMeXxu B CnaboTOYHbIX JIMHUSAX HOCST KPaTKOBPEMEHHbIV MMMYSbCHBbIN
xapaktep. B cBi3n ¢ 4em, npumMeHeHue AOMNOSHMTENbHLIX Mep 3aluTbl OKPYXatoLero
060pya0BaHUSA OT MOMEX He ABMAETCS HE0OOXOAUMbIM.

CnepyeT OTMETUTb, YTO MPU KOMMYTaLMU HanpsXXeHUsl MOCTOSIHHOrO TOKa B MOMEHT
pa3MblkaHUsi KOHTAKTOB pesie, NepexogHON Npouecc B Lienu MOXET Bbi3BaTb MCKPOBOW
paspsag Mexay KOHTakTamu pene, YTo NpUBOAUT K CHUXEHUIO M30NUPYIOLLUX CBOWCTB perne
N YMEeHbLUEeHU0 BpemeHu cnyxbbl npubopa. [Ons npenoTBpalleHusi BO3HUKHOBEHMS
AyroobpasHoro paspsga napannefnbHo pene cnefyeT NOAKMYUTL 3aLUUTHBIN ONOA.
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4. AnarHoCTuKa HeMcnpaBHOCTEN

4.1 Pe)xM CBETOBOM MHAMKALIUM

Cuctema CcBeTOBOM WHAMKaAUMM MNapameTpoB paboTbl penenHoro 6roka BK4aeT
CcBeTOaMOAHY0 nHAnKauuio coctosiHma npnbopa (POWER n ERROR), a Takxe cBeToamoabl

MHOWKaLUMUN COCTOAHUA BXOAHbIX W BbIXOOHbIX KaHalloOB.

Pa3meweHne ceBeToanoaos

COOTBETCTBYET (PM3NYECKOMY PaCMOSIOXEHMIO KIEMM COOTBETCTBYOLWMX BbiBoAoB (Puc. 4-

1).

Puc. 4-1 lNpumepHoe pacnonoxeHne CBETOANOLO0B Ha NIMLLEBOW MAHENN YCTPOMCTBA

rHhau1link

RELAY UNIT 8

8AC/8NR UID00-0150 00300

NHaukaTopbl pexxnma pabotbl npubopa:

Tabnuua 4.1

POWER

ERROR

Pexum pabotbl penenHoro 6oka

HEe CBEeTUTCA

O

He CBETUTCA

O

OTcyTCTBYET HanNpsXeHne HU3KOBOJIbTHOrO NuTaHna 12-24B

HanpaxeHne ot UICTOYHUKa HU3KOBOJIbTHOIO NMNUTaHNA - MEHEE 9B

cBeTuTca | He cBeTuTCA | HopmanbHbIi pexum pa6oTsl

CBETUTCH ceeTutca | PeXxuM nporpammmpoBaHus NOrMKM paboTbl MUKpOMpoLieccopa
* * yCTpOIiCTBa

mopraet* mopraet* | CuTyauma oTpaxaeT BHYTPEHHME Henonagku B paboTe
C& C& YCTPOWCTBA - HE06X0ANMMO 06PaTUTLCH B CEPBUCHbIN LIEHTP.

mMopraet* CBEeTUTCA Ha penenHbIn 6noK  MocTynaeT  HECOOTBETCTBYHLLEE

Henonapkn B cetn CAN - dm3nyeckoe noBpexaeHne ceteBoro
npoBoAaa (06pbIB, KOPOTKOE 3aMblkaHuWe)

YacTtoTa MopraHus cBETOANOAHOro nHagmkaTopa - 2 'y,

PexxvMbl MHaMKaumm HEMCHpaBHOCTEVI pacnoJsioXXeHbl B Tabnuue B nopsaaKke CHMXEHUA

nx TrpuopuTeTa.

Takum 06pasoM,

npun BO3HUKHOBEHUU CUTYyaluMn OAHOBPEMEHHOIO

coyeTaHus AByx wnn 6onee BWAOB HEUCMNPABHOCTEN, PeXMM paboTbl CBETOANOAHON
MHAMKAUMM OTPaXaeT OLIMOKY C CaMbiM BbICOKMM MPUOPUTETOM, YTO COOTBETCTBYET BbICLLEN
CTpoke B Tabnuue 4.1.
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NHAMKaTOPbl COCTOAHMUA BXOAHbLIX KaHasloB:

MapameTpbl pexuma CBETOBOM WHAMKALUMW BapbUpyOTCA B 3aBUCMMOCTU OT
NporpaMMHO  3aJaHHOW KOHdUrypaumm BXOOHOrO KaHana. BHe 3aBucumoctn o1
annapaTtHoro Tuna nobON BXOAHOM KaHama MOXeT ObiTb WMHUUMANM3npoBaH Kak
aHarnoroBbli, OAUCKPETHbIA 2-X YPOBHEBLIN UMW OUCKPETHbLIN 4-X YPOBHEBbLIA (MCKIIOYEHUe
cocTtaBnsaoT Bxoga tuna AC - oHM MOryT BbiTb CKOH(UIYpMpOBaHbl TONMbKO KakK AUCKPETHbIE
2-x ypoBHeBble). OT nporpaMMHON KOHUrypaumm 3aBUCUT anroput™M o6paboTku
MWKPOKOHTPOSIIEPOM BXOAHOro curHana. CoOTBETCTBEHHO, A9 KaXAOW U3 YyKa3aHHbIX
KOHcp1rypaumm npeaycMoTpeH CBOM peXMM CBETOBON MHAMKAUMN paboTbl kaHana:

a) Ans OMCKPEeTHbIX 2-X YPOBHEBbLIX BXOOO0B - CBETOBAsA MHAMKALMA CUrHaANn3upyeT ob
aKTMBHOM (HEHYNIEBOM) YPOBHE Ha BXoAax penenHoro 6y1oka, npym HanpsaXxeHun Ha BXOOHbIX
KrnemMmax, COOTBETCTBYIOLLEM HEaKTUBHOMY (HYNIeBOMY) YPOBHIO - WHAUKATOPbl He
CBETATCH.

6) Ans OucKpeTHbIX 4-X YPOBHEBbLIX BXOAOB B MNPOrpaMMHON  KOHdUrypauum
onpeeneHbl TpU NOPOroBbIX YPOBHSA, KOTOpble AeNAT AMana3oH BXOLHOro HanpsiXeHus Ha
4 30Hbl: aKTUBHbIN YPOBEHb, HEAKTUBHbLIN YPOBEHb N OBE aBapuiHble 30HbI. Bcnepcteue
4Yero BO3MOXHbI TpU pexnma paboTbl CBETOBON MHANKALMMW:

* CBETOAMOAbl HEMPEPbLIBHO CBETATCA MPU aKTUBHOM YPOBHE HanpsXeHusa Ha
BxoAe npubopa;

* MHOMKATOpPbl HE CBETATCHA MNPU HEAKTMBHOM YPOBHE HaNpPAXeHUs;

* CBETOAMOAblI «MOpPralwT» NpU aBapurHbIX CUTyaumsax: obpbiBe NUHUN WUAn
KOPOTKOM 3aMblKaHU/ Ha BXOAE penenHoro 6oka.

B) AN aHanoroBbiX BXOAOB - CBETOOMOAbl HEMNpepbiBHO CBETATCA NPU HanuMuum
HanpsiXeHNs HEHYNIeBOro YpPOBHA Ha BXOOHbIX KremMmax npubopa, npu OTCYyTCTBUM
HanNpsXeHUs - MHANKaTOpPbl HE CBETATCA.

MoppobHass wuHdoOpMauua O npaBunax 3agaHus NporpaMMHON  KoHduUrypauum
BXOOHbIX KaHanoB npeacrasneHa B «PyKoBOACTBE 110 rporpamMmMmNpOBaHUIO».

Tabnuuya 4.2 Hactporika NOporoBbiX YPOBHEN OAUCKPETHbLIX BXOA0B

YpoBeHb BXOOHOMO

o XapakTepucTmka 30HbI BoamMOXHbIE NPUYNHBI HEMCMPABHOCTH
HanpsbkeHus, UBx, %

Onsa auckpeTHOro 2-x ypoBHEBOro Bxoaa

0-10% HYIEeBOW YPOBEHb
o y CwunbHble NOMEXM B CETU, OKUCTEHNE
10 - 70% aBapuinHasa 30Ha
CUrHanbHbIX NPOBOAOB
70 — 100% aKTUBHbIV YPOBEHb

Ona auckpeTHoro 4-x ypoBHEBOro Bxoaa

KopoTkoe 3amblkaHue Bxofa (KopoTkoe

0-25% aBapuiHaga 30Ha
3aMblKaHWe NIMHUK, JaT4YmnKa)
25 - 50% HeaKTUBHbIA YPOBEHb
50 - 75% aKTUBHbIV YPOBEHb
75 —-100% aBapuiHag 30Ha O6pbiB Bxoga (06pbIB NMNMHUK, [aTYMKa)
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MHQVIKaTOQbI COCTOAHUA BbIXOOHbIX KaHAII0B:

PaboTta paHHbIX 3/1EMEHTOB CBETOBOM MHAMKAUMW  OnpeaensieTcss nporpaMmMHoOMn
KOHUrypaumen ycTpoucTea, B KOTOPOMW OnpeaeneH crnenyowmn pexnm: npu HeakTMBHOM
coctosiHum Bbixoga (NO - 3amkHyT, NC - pa3oMKHYT) COOTBETCTBYHOLUMN WHAUKATOP He
CBETUTCA, Npu akTUBHOM cocTossHuK Bbixoaa (NO - pazomkHyT, NC - 3aMKHyT) - cBeTOAMOL,

CBETUTCA.

Kpome Toro, MHAMKaTopbl HE OTpaXaloT UCMPaBHOCTb PeNeinHbIX nepeknYaTenen, u
B Cfy4yae WX HeucrnpaBHOCTU (Bbixog, M3 CTPOs camMoro pene, obpblB NUHWM U T.M.)
cBeToanoabl 6yayT NpoAonXaTb CBETUTLCS.

Tabnuuya 4.3 YcTtpaHeHue BO3MOXHbIX HEMCMPaBHOCTEN

HeuncnpaBHoCTb

Bo3moxxHasa npuvnHa

Cnocobbl ycTpaHeHus

Ha Bxon nogaHo
HanpsiKeHne akTUBHOIO
YPOBHS1 — CBETOANOA HE
cBeTUTCS

HecooTteeTcTBME (hmnsndeckom n
nNporpamMmmMHoON KoHdurypawumm
Tvna Bxofa

MpoBepuTb NpOrpaMmHyHo
KOHpurypauuio npudopa, npu
Heobxo4MMOCTM NOAKOPPEKTUPOBATb
nporpamMMHbIn kog*

AnnapaTHasi HeMcnpaBHOCTb
penenHoro 6roka

CepBUCHbIN PEMOHT

CeTogmopn Ha Bbixoae
CcBeTUTCA — namMna
HaKanueaHUsl He ropuT

Meperopena namna (Harpyska)

MpoBepuTb Namny HakanueBaHus,
npu HEOBXOAMMOCTY NOMEHATb.

O6pbIB 3NEKTPONPOBOAKM

MpoBepUTb COEANHUTENbHbIE
kabens.

HewucnpaBHOCTL perne

CepBUCHBIV PEMOHT.

* lMoppobHas wuHdoOpMauus MO [aHHOMY MYHKTY npuBeaeHa B «PykoBogcree 1o

rpOrpaMMHUPOBaHHUIOY.
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4.2 CneumanMsmpoBaHHoOe NporpaMmMHoe obecneyeHue.

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 MNMpunoxeHne, HENOCPEeACTBEHHO ynpaBnaswuwee paboTou pesielHOro
6s0ka

B oOkHe ynpaBneHua npoektamu cpegbl nporpammupoBaHua HL Softkey Pro
OTpaxaeTcsi COCTaB CeTU U CTPYKTYpY NpOeKTa 1 NpefoCTaBAsSeTCs BO3MOXHOCTb paboTbl €
YyCTPONCTBaMM, BXOOAWMMM B MPOEKT, B pPEXUME TeCcTMpoBaHUA paboTocnocobHOCTM
(pexum oTnagkm).

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

Mporpamma  guarHoCTMKM  paboTocnocobHOCTM  YCTPOWCTBa  npefocTaBnseT
nonb30BaTernto creayowme BO3MOXHOCTH:

— YCTaAHOBKa COCTOSIHUSA BbIXOAA penenHoro 65loka KpacHbid LBET - HeaKTMBHOE

COCTOSIHME, 3€eMEHbIN LUBET - aKTUBHOE COCTOAHUE (KaK OTAENbHO Ha KaXAoM KaHane,

TaK 1 cpa3y Ha onpeaeneHHon nosb3oBaTenem rpynne KaHanos),

— OMNpOC COCTOSIHMA BXOO0B YCTPOUCTBA,
— NPOCMOTP XypHarna ceTeBbIX NaKeToB,
— NPOCMOTp XypHana ownbok.

Kpome Toro, cpeaa nporpaMmMmpoBaHusa No3BoNAeT NpoaHanM3npoBaTb LENOCTHOCTb
CeTn: YCTPONCTBa, (PN3NYECKM NOAKITIOYEHHbIE K CETU, AOMKHbI KOPPEKTHO ONpeaensTbCs
nporpaMMHOn ©  ObiTb  AOCTYMHbI  ANA  HENOCPEACTBEHHOro  ynpaBneHust 4depes
NporpamMMHbIn MHTepdENC.

Mopsaok paboTbl C NporpaMmMon NPOCT U NOSIHOCTbLIO ONpeaenseTca ee MHTepdencom.
Mocne 3anycka nporpaMmbl HeO6XOAMMO BbINONHUTL OYHKLUMIO aBTOMAaTUYeCcKoro
oBHapyXeHnsa yCTPOWCTB B CETU, BbI30B KOTOPOM OCYLLECTBIAETCA BbIODOPOM MyHKTa MEHIO
«ABTOCKaHMpoOBaHWe ceTn» B pasgene rnaBHoro MeHt «CeTb». B pe3ynbTaTte BbINONHEHUA
AaHHOM (DYHKUMKM cucTemMa onpeaensieT KOAMYeCcTBO M TUMbl YCTPOMCTB, HAaXOASLWMXCA B
CETW B OAHHbI MOMEHT, U (POPMMPYET UX CMUCOK B OCHOBHOM OKHE nporpammsbl. [pu
dopmupoBaHnn  Tabnuubl CcTaTyCc YCTPOMCTBA OMpenensetrcsd aBTOMATUYECKN W
NHOVLMPYETCH LIBETOM:

*  YEepHbIN - YCTPONCTBO 3a4E€MCTBOBAHO B MPOEKTE U (hU3NYECKM NOAKMIOYEHO K CETY;
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* KpaCHbl1 - YCTPOWCTBO 3a[eVCTBOBAHO B MNPOEKTe, HO (U3NYECKU K CeTU He

NOAKIHOYEHO;
e 3€efieHblil - YCTPONCTBO (PU3NYECKN MOOKIHOYEHO K CETU, HO B COCTaB MpOEKTa He
BXO[MT.

OcHoBHOe pabo4yee OKHO NporpamMmmsbl NpeacTaBneHo Ha Puc. 4-2.

Puc. 4-2 NHuTepdenc oCHOBHOro okHa cpepbl nporpammupoBanms HL Softkey Pro

¥ )

wa HL Softkey Pro - ¥npaenenune npoekramn - ChlUsers\black\Documentshprojectl.pr E@
Pain  Pexum  Ycrpodicteo  Cete Agpo MK Hactpoiikn  [Nomowe
j = i IL% ) ABTOCKaHMpOBaHWE YcTpolcTE %‘ OTnanuuk E VE—':"' CmeHa pexuma
Kar.M: Anwac | UID | nuk_anpe Bx | confBox. OnMcaHKe «  [_Onucanue yetpoficTea
00500 inpl6_ 01 OO0501 000501 16 AC 0 Bognoid Gnok 16 va 220 Fenefneit 6nok JACHANR .
00552 inpE_01 000553 000553 6 Sw 0 Buogrodt Gnok 6 cysoi (kaTanmkHEIR HoMep 00400)
S FRRHIEF BTG B EHOR FORTART Feneineii 8nok 4A4CH4MNEF
01010 ¥10_can.. 00011 001011 0 - 0 WmosRI0-CAN 610K NpeaHaaHausH 4ns
Bl 00400 rekd 01 000148 000148 4 AC [ Peneiieii Gnok 4xd Ha 220 KOMMYTELMM HEMPY30K
00150 dim4_01 J0-017C 00017C 4 AC 4 CHMHMCTOPHBIA AHMMep 4x4 | AKE0ra THNa namMn
02000 RTC_01 DO-0141 000140 2 AC 3 CucTemHbiA TafMep HakaUeaHHA,
ANEKTRHYECKMX
oE0rpeEaTened, FranoreHHbIx
AEMM 4 DRy
ANEKTRHYECKKY NPWEDQOE.
booyne MmeeT 4
CTEHOAPTHEIX penefHex
= ||BEbXOOHBX KAHANDE M 4
AMCKPETHEX N0 %
Foro | Cxeraa |
Mogem USB-CAN He Haiige I 04.07.2008 12:26:24

[ns nepeBoga YCTPOMCTBA B pPEXWM [AMArHOCTMKM €ero paboTocnocobHOCTM
Heob6Xxo4MMO BblAENUTb COOTBETCTBYIOLLYHO CTPOKY C Ha3BaHMEM YCTPOMCTBA U C MOMOLLbIO
NpaBoON KHOMKU MbIWN BbI3bIBaTbCA MYHKT KOHTEKCTHOE MeH «OTnagumnk» (unu BbibpaTb
nNyHKT «OTnagyvk» B pasfene rnaBHOro MeHK nporpammbl «YctpouctBar»). Cnepyet
OTMETUTb, YTO PEXUM ANArHOCTUKU AO0CTYMNEH TOMbKO ANS YCTPOUCTB, HAXOASALLMXCSA B CETU
B JaHHbI1 MOMEeHT. Ecnu ycTponcTBO BXOAUT B COCTaB MNpPOEKTa, HO B AaHHbIN MOMEHT
U3NYECKN K CETU HE MOAKIIIOYEHO (KpacCHbIN LBET HaanMcu), To BbIOOp pexuma oTnagku
YCTPOMCTBA HEBO3MOXEH.

OKOHHbIN MHTEepenc nporpamMmmbl ANArHOCTUKU nNpeacrasneH Ha puc. 4-3. B atom
OKHE B CTpPOKEe 3arosioBka OTOOpaxaeTcss CUMBOJSIbHOE WMSA YCTPOMCTBA WU €ro
CUMBOJIbHOE MMSA YCTPONCTBA.
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Puc. 4-3. OkHO TecTupoBaHusa paboTocnocobHocTn npnbopa

ﬂg Ornages yeTpoRcTe
redd 01 ]

[T Tonsko caow nakeTe

=% Eof =
[+ Pacwmeposra agpecoe

[T He orofpasars sanpoces v ;ﬁ"ac'trﬂ-':\u:'-éfana'ﬁaﬁ:r' '_
Oumcrie | Cosparim

Hypwan cemv | Kuprian oussbon, cerv |

HacTpoWka BHXO 0B

OfI8

i

3 4
' I B | [0coz>>fu zeis 01](02] ReadADC(rels i
| O | 003> (MODEM>zeld 017 [02) ReadInput((
I B 004>>[u zelB 01)1([02] ReadADC(zeld |
005> (HODEM>rel® 01] [(02] ReadInputil
006>>[u =zelB8 01]1[02] ReadRDC|celd |
007> [HODEM>rels _01] [(02] ReadInput il
008>>[u relS_01][02] ReadADC|reld_|
005>> [HODEM»zreld 01] [(02] ReadInpuc il
010>>[u =zel8 01][02]) ReadADC(zeld |
011>>[MODEM>zel2 0L1] [0Z) ReadInput((
012>>[u zaell 01][02] ReadADCizeld |
013>> [HODEM>rald_01] [02] ReadInput (i
014>»>[u ral8 01][02] ReadADC(rels |
015>> [HODEM>rels_01] [02] ReadInputl
0le>>(u ralf 01][02] ReadADC(rel8 [ -
017>> [HODEM»zelf 01] (05] Readlutpuac
018> [MODEM>zeld 01) [05] ReadCutput
019>> [HODEM>zal® 01] [05] ReadOutput
020>> [HODEM>ral® 01] [06] ReadOutput
021>>[HODEM>cald_01] [05] ReadOutput
022%> [HODEM>reld_01] [05] ReadOutpus
023>> [HODEM»reld 01] [05] ReadCutpuc
024>> [HODEM»rel® 01] [05] Readlutpuc
025>> [HODEM>zell 01] [05] SetOutputs
0Z€>> [HODEM>rall 01] [05] Setlutputs
027>> [MODEM>rall 01] [05] SetOutputs
028>> [HODEM>rald_01] [0E] Satlutputs
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O of1 I |
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OKHO TecTMpoBaHWSA pas3fgeneHo Ha pfABe 4vacTu: obnactb HenocpeacTBEHHOro
ynpaBneHus paboTton penenHoro 65oka n 0bnacTtb NPoCcMOTpa ceTeBbIX NakeToB «XypHan
ceTn» n «XypHana owmboK».

O6bnactb ynpaBneHuss paboTton penenHoro 65oka pasgeneHa Ha [ABe 4acTu:
«HacTtpoika Bbixogos» 1 «Onpoc BxogoBy. B BepxHen 4acTu naHenn MMeTCa perynaTopsbl
B BUAE KHOMOK C (pMKcaumen NosioXeHUs, KOTOPbIMU MOXET OCYLLECTBNATLCA YyCTaHOBKA
aKTMBHOMO MM HEaKTUBHOINO COCTOSIHUA BbIXOOQHOrO KaHana penenHoro 6noka. B HuxHen
yactn naHenn  («Onpoc BXxOQOB») WMEKTCA MOMA WHAMKAUWMWM COCTOSHUS BXOOO0B
yCTpPOMWCTBA.

NHTepdenc nporpamMmmbl NpefoctaBnseT BO3MOXHOCTb HE3aBUCMMOTO YyrpaBfieHns
OTOENbHBIMU  KaHanaMu: KOSIMYeCTBO KHOMOK-PErynaTOpoB COCTOAHWA COOTBETCTBYET
4YMCIy KaHanoB YCTPOWCTBA. PerynAatopbl BbIMOSIHEHbI B BUAE CABOEHHbIX KHOMOK C
PUKCMPOBaAHMEM MOMOXEHUA: KHOMKaA B HaxXaToM COCTOAHWWM  (3eneHbln  LUBET)
COOTBETCTBYET aKTMBHOMY COCTOSIHUM BbIXOAHOrO KaHana, KHOMKa B OTXaTOM COCTOSIHUM
(KpacHbIM LBET) COOTBETCTBYET HEAKTUBHOMY COCTOSHMIO BbIXOAa. YCTaHOBKA 3HAYeHUN
ANA BCEX BbIXOAHbIX KaHasoB penenHoro 6510ka 0AHOBPEMEHHO MPOM3BOANTCA MO HaXaTuto
KHOMKN «YCTaHOBWUTb BCE BbIXOAbI» - MPU HaxaTuM AaHHOW KHOMKWU TEKyLlee COCTOSHWE
Kaxaoro kaHana, He3aBUCMMO OT €ro 3Ha4YeHus, U3MEHSAETCA Ha NPOTUBOMOSIOXHOE.

B HuxHen yactn naHenun («Onpoc BXoOoB») MMEKTCA NOMA UHAMKALMU COCTOSHMS
BXOOOB YycTpoucTtBa. [lo ymonuaHuto onpegeneHne COCTOAHUA BXOAHbIX KaHanos
NpoM3BOAUTCA NPOrpaMmMoN aBTOMaTMYECKMN C LMKIIOM 06HOoBNeHua B 1 cekyHay (MHTepBan
onpoca MOXeT ObiTb BbibpaH Nonb30BaTeNeM U3 BCMbIBAOLLEro Cnncka B O4HOMMEHHOM
none nporpamMmmbl). B pe3ynbTate B COOTBETCTBYIOLLMX MOMSX OTPaxaeTcs YpPOBEHb
BXOAHOro HanpsaxeHusa B npoueHTax - ot 0 o 100%. [daHHble nons HOCAT MHAOPMATUBHBIN
XapaKTep M He nNpeaycMaTpuBaloT BO3MOXHOCTb M3MEHEHMSA 3HAYEeHUA CUrHana Ha BXoAe

30



YyCTPOWNCTBA. YpPOBEHb BXOAHOIO HanpsiXeHus, BHE 3aBUCUMOCTU OT Tuna BXOAa,
pernctpupyetcss BCTpPoeHHbiM 10-pa3psiaHbiM  aHanoro-umMdpoBbiM Npeobpa3oBaTenem.
Ona OUCKpeTHbIX TUMOB BXOAOB CYLLECTBYIOT MpOrpamMMHO-OnpeaeneHHble Moporosble
ypoBHU. [lepexoabl HaNpsaXeHus 4epe3 [JaHHble YPOBHU (KaK MHUMUMUMPOBAHHbIE
nonb3oBaTeneM, TakK M Bbl3BaHHble OJIMTENbHbIMU NMOMEXaMu B CETWU) BOCMPUHUMAIOTCA
YCTPOWCTBOM KaK MOCTYMfeHue yrnpasnfalowmx curHanos. KopoTkue MMnynbCHbIE MOMEXU
OTPUNbTPOBLIBAOTCA BCTPOEHHbLIM aHanoro-undpoBbiM unbTpoM. Ecnn BxogHON KaHan
ONCKPETHOro Tuna HaxoAUTCA B HEaKTUBHOM COCTOSIHMU, TO COOTBETCTBYHOLAA JaHHOMY
BXoA4y naHenb cogepxut Hagnucb «Offy. AKTMBHOE COCTOsSIHME [OUCKPETHOrO BXOoAa
MHOMUMPYETCA W3MeHeHmeM Haanmcu Ha «Ony». Ecnn Bxop CKOHGMrypupoBaH Kak
aHanoroBbli, TO MaHeNnb AaHHOro Bxoda copepxut Hagnucb «AN». Onpoc coCTosHUA
BXOZHbIX KaHaNoB TakKXe MOXET ObITb NPOM3BEAEH B MPOM3BOSIbHbI MOMEHT BPEMEHN MO
KOMaHAEe KOHTEKCTHOro MeHiw «Onpocutb». BbI30B KOHTEKCTHOMO MEHK NaHenu
OCYLLIECTBNAETCA HaxaTuem MpaBON KHOMKOW MbIWM Ha MUKTOrpamme oTobpaxeHus
pexuma CceTeBOro B3aUMOLENCTBUS (Ha MUKTOrpaMme u3o6paxeHbl OBa KOMMbIOTEpA,
yactoTa MWUraHWs MNUKTOrpaMmbl COOTBETCTBYET WMHTEpBany onpoca BXOAOB) B MNpaBOM
HUXHeM yrny naHenun «Onpoc BxogoB». Kpome Toro, B A@HHOM KOHTEKCTHOM MEHIO
npenocTaBnAeTcd BO3MOXHOCTb M3MEHEHUA WHTepBana onpoca COCTOAHUS BXOAHbIX
KaHanoB ycTpouctea - komaHpa «WHTepBan onpoca». KOHTponb YpPOBHA BXOOHOMO
HanNpsXeHna  no3BofiAeT  AMarHoCTMpoBaTb  HEUCMNPAaBHOCTM  UCTOYHMKA  curHana,
CUTHanNbHbIX IMHWUIA, @ TaKXe HEUCMPABHOCTU CaMnX BXOAOB penierHoro 6oka.

B npaBow yacTu okHa OoTnagyvMka pacrnosioXeHbl ABe 3aKnagku: obnactn npocmoTpa
ceTeBbIX NakeToB «XypHan cetn» un obnactb oTobpaxeHnsa ownbok ycTponcTea «XypHan
OLLIMBOKY.

B «XypHane cetu» otobpaxaeTcs CNMCOK NakKeToB, LMPKYIUPYIOLWMUX B CETU B
AaHHbIN MOMeHT. CoaepXxumoe nakeToB oTobpaxaeTcs B Buae opMann3oBaHHbIX KOAO0B
OaAHHbIX WM KOMaHA4, a TakXe YyKa3blBaeTcs BpeMs U JaTa MNpPOXOXAEHWS naketa.
NHTepdenc nporpammbl NpefocTaBfAsieT BO3MOXHOCTb Bblbopa pexuma KOAMpOBaHMSA
coepXaHusa ceTeBbIX MakeToB NpuU ycTaHoBKe donara:

a) «paclwmdpoBKa agpecoBy» - Ha 3KpaHe oTobpaxalTCa CUMMBOJSIbHbIE MMeHa (alias)
YCTPOWCTB-OTNpPaBUTENEN CeTeBbIX MNaKeTOB W  YCTPOWCTB-nosiydatenen: nepsbiv
yKa3blBaeTCH yCTPONCTBO-MNoOSy4aTesnb, BTOPbIM - yCTPONCTBO-OTNpaBuTeSb NakeTa.

6) «pacwundpoBKka NaKeToB» - COAepXaHWe MnakeTa OoTobpaxaeTca B CUMMBOJSIbHOM
BMAE: MHEMOHVKA KOMaHAbl B COOTBETCTBUN C €€ CUHTaKCUCOM, CUMBOSIbHOE 0603HaYeHne
nakeTta 3anpoca Unun oTBeTa Ha 3arnpoc yaaneHHoro napamMmeTpa n T.4.

Bbibop onpeneneHHoOro pexvMma KOOMpOBaHUA CETEBbIX MAKETOB OCYLUECTBAETCH
YCTaHOBKOW unu c6pocom COOTBETCTBYHOLMX (dnaroB B BEPXHEN YacTn NaHenu NnpocMoTpa
ceTeBoro obmeHa.

Kpome Toro, BO3MOXeH BblOOp pexuma oTobpaxeHusi ceTeBbIX NakeToB. B BepxHen
yacTu nonsi pacnosioxeHa rpada Bblibopa pexuma oTob6paxeHuss ceTeBoro obmeHa:
«Tonbko cBowm nakeTbl». [lpn ycTaHOBKe pAaHHOro dara akTuBuaupyetca QunbTp,
OCYLLECTBNAKLWNA OTOOpaxXeHMe Ha 3KpaHe CeTeBblX MaKeToB, MPUHATBIX WK
OTNpaBfieHHbIX TONbKO AaHHbIM YCTPOMCTBOM. COpoc donara oTMeHAET BbIOpaHHbIN peXum
oTobpaxeHus. BoamoxHa Takxe punbTpauma cnyxebHbiX NakeToB 3anpoOCOB COCTOSAHUS
BXOOHbIX W BbIXOOHbIX KaHanoB YycTponctea - dnar «He otobpaxaTb 3anpocki». [lo
yMO4aHuI0 0TOOpaxatoTca CNNCOK BCEX CETEBLIX MAKETOB.

Mepepaya ynpaBnswowmx curHanoB otobpaxaeTca B obnactu nNpocMoTpa cCeTeBbiX
NakeToB Kak UCXOAALLMI NakeT C KOOOM, COOTBETCTBYIOLLMM KOAY KOMaHAbI.

NHTepdenc nporpamMmmbl NO3BOMAET COXPaHUTb COAEPXMMOE XypHana CeTeBOro
obMeHa B OTAEeNbHbIN TEKCToBbIM hbann: KHonka «CoxpaHuTby. pn coxpaHeHun cpepa
nNporpaMMnpoBaHns aBTOMaTUYECKU CO3[aeT B AUPEKTOPUM TEKYLLEero npoekra KaTanor
«Jlor ceTu», B 3TON AMpPEKTOpUM co3paeTca pawnn, B HA3BaHUM KOTOPOro yKa3bliBaeTCsH
BpeMs U pgata co3gaHua davna. KHonka «Ouuctutb» npefHasHayeHa nns yaaneHus
COLEPXMMOrO NMonsa 0TobpaxeHusa CeTeBbIX MAKETOB C 3KpaHa KOMMbOTEpPA.
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OnucaHHble Bbie ynpaBngawWwmue 3SNeMeHTbl Bblbopa pexuma oTobpaxeHus wu
KOOVPOBKM COAEpXaHMs MaKeTOB SBMAOTCA OOWMMKM Ana naHenem oTtobpaxeHus
«XypHana cetu» n «XypHana owmnbok».

B sHeproHe3zaBMCMMOW NaMATU MUKPOKOHTpOMMEpa YCTPOWCTBA XPaHUTCA Tak
Ha3blBaeMbIM «>KypHan owmnboK», B KOTOPbIA 3aHOCMTCA creaytollasi MHcpopmauums:

" KONMYECTBO Nepes3arpy3oK yCTPONCTBa,

" Mpu4MHa nocnegHen nepesarpy3ku,

» konuyecTtBo owmnbok cetm CAN (3gecb yunTbiBa€TCA KONMYECTBO NMOTEPSHHbIX
NMakeToB, MAaKETOB C HEM3BECTHbLIM WM OLIMOOYHBIM KOAOM U T.M.),

" KONMMYECTBO 3aperMcTpupoBaHHbIX Crly4aeB MpoBana HanpsXxeHus nutaHud
220B,

"  KONMYECTBO CIly4YaeB permcTpauum 3aHNXEHHOro HanpsXeHUsA HU3KOBOJSIbTHOIO
nuTaHus - MeHee 9B,

"  KOJIMYECTBO OLLUMOOK NpPU BbINOTHEHUN YAANEHHbLIX 3aNpoCoB.,

"  KONIMYECTBO OLINOOK Npu BbIMOMHEHMUM CKPUNTOB-06paboTYNKOB COBLITUIA.

CueTumKk XypHana owmnboK OrpaHu4yeH, B CBA3U C YEeM, XenaTenbHO Nepuoanyvyecku
ounwaTb cogepxmnmoe xypHana. lNMpu nepenonHennn 6ydep owmnbok He cObpackiBaeTcs, HO
npekpawaeT pernctpaumio nocnenyrwmx ownbok. [na o4nMcTkM cogepXMMoro XypHarna
OWMBOK B MamMsTM MMUKPOKOHTpPOJfiepa YCTpOMCTBA npefHa3HayeHa kHonka «CrtepeTb
6ycdep owmnbok». KHonka «Yutatb Oydep owmbok» npegHa3HayeHa pAna pas3oBoOro
CUMTbIBAHMUA COAEPXMMOro XypHana, XpaHsWweroca B NaMATU MWKPOKOHTposnepa
ycTponcTtea. [lpegycmoTpeHO ABa pexuma oTobpaxeHus COOEepXUMOro XypHana Ha
9KpaHe KommnbtoTepa: a) «Pa3pewntb naketbl OWMOOK» - OOHOBNEHWE XypHana oLmbokK
YCTPOWCTBA B pexume peanbHOro BpemeHu, 6) «3anpetuTb nakeTbl OWNBOK» -
CTAUMOHApHbIN pexmnm oTobpaxeHus - OOHOBMEHME XypHana npouMCXOAMUT TOSMbKO Mo
HaxaTuto KHonkn «Yuntatb 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

MepBas undpa BTopas ungpa
3alumMTa oT NPOHUKHOBEHUS U KOHTaKTa C
3alUnTbl OT NPOHUKHOBEHUS BOAbI
NOCTOPOHHMMW NpeaMeTamMu
0 | Het 3awwurhl 0 HeT 3awmThl
3alumTa oT KpynHbIX NpeaMeToB,
1 | anametpom 6onee 50 MM (KOHTaKT c pykon | 1 -
Ha 6onbLLoV nnowaan)
> 3awuTa oT NpegMeToB CpeaHero pa3mepa, o |-
anameTtpom 6onee 12 mm (nanew)
3awuTa oT MENKUX NpeamMeToB
LA Pen ’ 3awmTa o1 BogsaHbIx 6pbI3r (4o 60° ot
3 | anameTpom 6onee 2,5 MM (MHCTPYMEHTHI, 3
BEpTUKanu)
nposoga)
3awuTa OT 3epHUCTLIX MPEAMETOB U
3awmTa oT BogsHbIX OpbI3r (Bo BCEX
4 | BellecTs, ouameTpom bonee 1 Mm 4
HanpasneHnsx)
(MHCTPYMEHTHI, NpoBoAA)
3alwmTa OT CUsbHbIX BOASHbIX 6pbI3r (BO
3awuTa oT Nnonaganus Nbinu, NonHasi
5 : 5 | Bcex HanpaBneHusax, nog 6onbwmm
3almTa OT Cry4anHOro KoOHTakTa
OABNEHNEM)
6 3awuTa oT nonagaHus nNbinu, NonHas 6 3awmTa ot nanybHon BoAbl NPU CUSbHbIX
3almTa OT CNy4anHOro KOHTaKTa LTOpMax
7 |- 7 | 3awmra OT norpyxeHus
8 |- 8 3awmTa oT noTonseHnsa
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