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BBEOEHUE

HacTosawee pykoBoacTtso no akcnnyatauum LIKITM.421411.005 PO (B ganbHenwem -
LIKNI.421411.005 P3) npegHasHayeHo Angd nayydeHus npuHumMna AencTBums, KOHCTPYKUMK n3ge-
nus, obecneyeHns NpaBunNbLHON 1 6e3onacHoOMn aKcnnyaTaumMm ero B Te4eHne BCero cpoka
CNy>X0bl.

[ns n3yyeHns nopsigka nporpammupoBaHus npudopos NMAC-05, opraHmsauumn B3ammo-
AENCTBUSA C NOKaNbHOW CETbI HUXHEro YPOBHS U NPOrpaMMMPOBaHUS CBA3W C CETbIO BEPXHErO
YPOBHS1 KOHTPOS M yNpaBneHus npegHasHa4yeHo pyKoBOACTBO MOfb3oBaTeNs
LIKIT.421411.005 3, BxogsiLiee B KOMMSIEKT MOCTaBKM.

YpoBeHb NOArOTOBKM 0bcnyxusatowero nepcoHana - cnecapb KUM n A He HUXxe nsaTo-
ro paspsga.

LIKINI.421411.005 P3 ¢ Tekywnm nameHeHmem 8 pacnpocTpaHseTCa Ha UCMOMHEHNSA
MAC-05, npuBegeHHble B Tabnuue 1.1 n Boinyckaemble ¢ 04.03.2024. Otnuymnem moaynewn
MAC-05 oT BbinyckaeMbix paHee SBNSETCH TO, YTO OHWM CHabXeHbl CUCTEMHBIM pa3bEMOM

Eurocard Connectors Tun C Ha 64 KoHTaKTa.
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1 HA3HAYEHUE

1.1 Mpubop aBapuiHom curHanmsauum n 6nokunposkn NMAC-05 (nanee no Tekcty - Npu-
6op nnu MAC-05) ¢ mogynamm aHanoroBoro BBoAa KOMMieKkca CpeacTs N3MepeHnin MogysibHOro
KCHM-03 (nanee — KCUM-03) aBngaeTcsa cneynanmsanpoBaHHbIM NPorpaMmMmpyemMbiM MUKPO-
NPOLLECCOPHbLIM KOHTPOMNIEPOM, NpeaHa3Ha4YeHHbIM ANS BblYUCNUTENbHON 06paboTKM BXOAHBIX
CUrHarnoB no 3agaHHOMY anropuTMy curHanusaumm n 6esonacHon 6roKMpPOBKY, BbiIBOAA 6NOKK-
POBOYHbIX U YNPaBASAOLLNX CUrHANOB.

1.2 NcnonHenus MNAC-05 nogaepXmBatoT BBOA CUrHaNoB OT AyOnMpoOBaHHbIX 4aTYMKOB
TEXHONOIMYECKNX NapaMeTpoB, Kropsivero pe3epBuUpoBaHNSa» Moayrnen LeHTpansHoro npouec-
copa n moaynewn nutanusa no anropntmy 1002D (TOCT P MOK 61508-6--2012) (cMm. ncnosnHe-
Husa MAC-05 B Tabnmue 1.1).

1.3 NAC-05 cooTBeTCcTBYET TPEOOBAHNAM HOPMATUBHBLIX JOKYMEHTOB B 00nacTn yHk-
LMoHanbHom 6e30MacHOCTN CUCTEM ANEKTPUYECKMX, ANEKTPOHHBIX, MPOrpaMMnpyeMbix areK-
TPOHHbIX, CBSA3aHHbIX ¢ 6e3onacHocTbio - FTOCT P MOK 61508-1-2012, TOCT P M3OK 61508-2-
2012, TOCT P M3K 61508-3-2012. INMAC-05 cootBeTcTtBYyeT yposHto YIB2 (SIL2) no TOCT P
M3K 61508-1-2012.

1.4 Mo meTponornyeckum cBonMcTBam Moaynu aHanorosoro sesoga MBAU-3, MBAO-3,
MBIC-3, MBCT-3 siBnsitotcs cpeactsamu namepenun B coctase KCMM-03, Homep no MNocpe-
ecTpy cpencTB namepeHumn 28166-11.

1.5 MNMAC-05 BbINOMNHEH BO B3pbIBO3ALLMLLEHHOM UCMONTHEHUMN.

1.5.1 NAC-05 npegHasHa4yeH ansa aKkcnnyatauumn B coctaBe CUCTEM MPOTUBOABaPUNHON
3amThl U COOTBETCTBYET TEXHMYECKOMY pernameHTy "O 6e3onacHoOCT1 obopygoBaHus ans pa-
60TbI BO B3pbiBOONacHbix cpegax” (TP TC 012/2011).

1.5.2 O6nactb NpUMEHEHMNST — B3PbIBOOMNACHbLIE 30HbI MOMELLEHUI U HAPYXKHbIX YCTaHO-
BOK COIMlacHO MapKUpOBKE B3pbIBO3ALLNTHI.

1.5.3 BapbiBo3awmuweHHoe ncnonHeHune NMNAC-05 obecneumBaeTcs BbinonHEHNEM Tpebo-
BaHu [OCT 31610.0-2019 (IEC 60079-0:2017) n BOom B3pbIBO3aLLNTLI BXOAHBIX Lienen "uc-
Kpobe3sonacHas anekTpuyeckas yenb" no FOCT 31610.11-2014 (IEC 60079-11:2011):

1.5.3.1 Moayns BBoga auckpeTtHon nHgpopmaumm MBOW-5 LIKI1T.426433.002 1 moayns
BBOAA AuCKpeTHbIX curHanos MBAC-9 LIKI1M.426433.009.

1.5.3.2 Mogyns BBoga aHanorosoun nHgopmaumm MBAW-3 LIKIT.426431.002.

1.5.3.3 Moaynsa BBoga curHanos Tepmonpeobpasosatenen MBCT-3 LIKIT.426432.004.

1.6 Mogyns TokoBoro BbiBoAa uckpobesonacHoro MTBU-5 LIKJTT.426435.000.

1.7 Mogyns yHuBepcanbHoro seoga-sbisoga MYBB LIKI1T.426435.002

MapkunpoBka B3pbiBo3awmuTbl Mogynen [Ex ib Gb] IIC
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1.8 NMAC-05 BbinyckaeTcs B 6a30BbIX UCMOSHEHNAX B COOTBETCTBUM C Tabnuuen 1.1.

LIKII.421411.005 P3O
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Tabnuua 1.1
O6o03Ha4yeHne Wndbp MakcumanbHoe Konmy4ecTBo Tun moayns ueH- | Tun mogyns uHan- | Tun mogyns | Tun mogyns Kpoce
NCMNOJTHEHUNA NCNOJTHEHNA TParnbHOro npouec- Kaunun NMUTaHUA nnartbl
Mop,yneﬁ ANCKPETHDbIX| aHarnoro- | AUCKPETHbLIX copa
BBOOA- CUrHanoB |BbIX CUIrHa- BbIXO40B
BbIBOAA ioB
LIKNI.421411.005-07 MAC-05-2E 2 24 12 8 MLM-5 K/19 MAN5-6 MM-05/19 MK 5/19_4
LIKNI.421411.005-16 MAC-05-2M 2 6 4 8 MUM-5 C /19 4,7 WEINTEK MM-05/19 MKIT 5/19_4
LIKNI.421411.005-00 MAC-05-4A 4 48 24 24 MLM-5 K/19 MANS-12 MM-05/19 MKIT 5/19_6
LIKI.421411.005-06 MAC-05-8D 8 96 48 40 MLIM-5 K /19 MAWS-D MrM-05/19 | MK 5/19_10
LIKIN.421411.005-04 MAC-05-8B 8 96 48 40 MUM-5 K/19 | MAMS-12+ MPU5-12) - MM-05/19 | MK 5/19_10
LIKN.421411.005-10 MAC-05-8F 8 96 48 40 MLIM-5 K /19 MAWS-24 L MrM-05/19 | MKI15/19_10
LIKIr.421411.005-09 |  MAC-05-8CD 8 96 48 40 MUM-5C /19 | MANS-Dx WEINTEK) 2 wr. MI-19) - MK 19_11
LIKNr.421411.005-13 | MAC-05-7CDR 7 84 42 40 2 wr. MUM-5R Mﬂ"'5'D; WEINTEK) 2 wr. MI1-19) MKIT 19_DR_11
LIKINr.421411.005-11 | MAC-05-8CDU 8 96 48 40 MLM-5A8 Mo D= > | 2wr. MI-19) - MK 19_11
- MAOWN5-D + WEINTEK -
LIKINr.421411.005-14 |MAC-05-(7+9)CDR | 16 192 48 40 2 MUTLSR [ VDS 2 M9 JI:A W %Dgﬁg
- MOW5-D + WEINTEK - ) 11
LIKNT421411.005-15 | MAC-05-(8+8)CD | 16 192 48 40 MUIM-5R A 2 wr. MA-19 J'rv'mlq 2—9”8
- MOW5-D + WEINTEK - 1°
LIKMI.421411.005-12 | MAC-05-(8+8)CDU 16 384 96 64 MLIN-548 a 9+7 2 . M9 iVI |\I§|Er|1 2_9118

MpumeyaHus

1 B 6a308BbI1 610K ycTaHOBEHBI MOAYIb NUTAHUA, MOLYNb MHAUKALUMK (CM. Tabnuuy 1.2), Mogynb LeHTpanbHoro npoweccopa (cm. Tabnuuy 1.3)

M MoOyIb KPOCC-nnaThl, KOTOPbIE HE ABNAKTCA CpeacTBamMu I/I3MepeHI/Il7I N He coaepXaTt nporpaMmMHbIX NPOAYKTOB, obecneuynBaoLLNX pacyeT napamMmeTpoB

BbIXOOHbIX BEJTUYUH.

2 Konwu4yecTtBo n TMN NocTaensemMbiXx MOAyNen BBoda-BbiBoga (cMm. Tabnuupl 1.4, 1,5) onpepensaetcs npu 3akase. B ncnonHenun NAC-05-2M, no

yMOM4aHuio, NpUMMeHEH YHUBepcanbHbIi Moaynb BBoAa-ebiBoga MYBB (cm. Tabnuuy 1.6) n mogynb pene MP-53.
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1.9 VicnonHeHus moayns nHAMKauumn npyeeneHsl B Tabnuue 1.6.

Tabnuuya 1.2
O603HaveHne Wndpp Koa KonnyectBo MHOMKaATOPOB
MCNOJSIHEeHUA ncnonHeHusa MCMNOSIHEHNS| CBeTOo- andaBuUTHO- HMI-
MOAYIs Moaynsi MoOynda | AMOAHBIX LUMAPOBbLIX naHenb
LIKNIr.426474.028 MAON5-12 A 12 1 -
LIKNI.426474.044 MOWN5-24 L| F 24 1 -
LK .426474.046 MAn5-D D - 1 -
LIKJIT.426474.036 MON5-6 E 6 1 -
MAOWN5-D + HMI-naHenb
LIKII.426474.040 WEINTEK 9,7” CD - 1 1
HMI-naHenb

LIKNIr.426474.068 WEINTEK 4,3” M - - 1

MpumeyvyaHns

1 CaeTtoanogHbie nHanKaTopbl — 6, 12 Unn 24 ceepx ApKUX cBETOANOLA C Pa3MeEPOM

3acBeymBaemon a4enkn 33x23 mm, MAN5-24 L| BbINONHEH C TPEXUBETHLIMW CBETOAMOOAMM |

2 AndaBuUTHO-UMPOBOM NHOUKATOP — YeTblpeX CTPOYHbIA KUAKOKPUCTANINYECKNin

nHamkaTop no 20 cMMBOJSIOB B CTPOKE, BbiCOTa cumBona 4,75 M,

3 Mogaynb nHankaunn MAM5-D obecneumBaeT ABYyX TOHANbHYO 3BYKOBYIO CUFHANM3auuIo.
4 HMI-naHenb — ueTHOW rpadundeckmn KK gucnnen n ceHCopHoU NaHesblo ynpas-

JIEHUA.

1.10 NcnonHeHunst Moayns LEHTpanbHOro npoLeccopa npueeaeHsl B Tabnvue 1.3.

Tabnuua 1.3
Wndpp Koa Konnuyectso 6nokoB CocTosiHMe NOCTaBKN BHYT-
NCMNONHEHMUS COCTOSAHUSA | PYHKLIMOHANBHOMW NOMMKK peHHero MO
Moayns rno
MUIT-5K, MUM-5C, MLUIM-5R \% 120 He KOHpurypmposaHHoe
MUIT-5K, MUMN-5C, MLIM-5R W 120 CKOHOUryppoOBaHHOE
MLIMN-5A8" U’ 120 CKOHpUrypmpoBaHHoe

* Moaynb LeHTpanbHoro npoueccopa MLUIM-5A8 ¢ mukponpoueccopHbiM sapom Cortex A8 1 onepa-
umoHHon cuctemon LINUX, ncnonHenme ¢ nHtepdencom Ethernet.

1.11 VicnonHeHna moaynen BBoaa npuBedeHsl B Tabnuvue 1.4.

Tabnvua 1.4
O6o3Ha4eHne LWndop Kog Konunye- Twun Bxona
NCNOJTHEHMS WCMOMHEHNS | UCMONTHEHUS CTBO
mMoayns mMoayns mMoayns BXOOOB
LIKJ1I.426433.002 MBOW-5 1 12 [aTynkm TMna "Cyxom KOHTaKT"
AKTUBHbIN BBOJ, TOKOBOIrO curHana
LIKJ1I.426431.002 MBAW-3 7 6 4-20 MA TOCT 26.011-80
CurHansl ot TC TOCT 6651-2009,
HKNT.426432.004 | MBCT-3 8 ®  |curansi ot TN rOCT P 8.585-2001
[NaccuBHbIV BBO, TOKOBOIO curHana 4—
LIKNIr.426431.006 MBAO-3 9 6 50 MA TOCT 26.011-80
[aTtumkn Tvna NAMUR cTtanpapta
LIKNIr.426433.009 MBAC-9 A 12 IEC 60947-5-6-2000 (EN 50227) nnu
0aTYMK TMNa "CyXOW KOHTaKT"
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MpumeyvyaHuns

1 Kaxabli QUCKPETHBIN BXO4 MOXET ObiTb 3anporpaMmMmMpoOBaH Ha akTUBHbLIN CUrHan B
BMAE 3aMblKaHMA KOHTaKTa gaTtymka (MpsiMon BXO4) Un pa3MblkaHUs KOHTaKTa gatynka (UMH-
BEPCHbLIN BXOA).

2 W3 kakgoro aHanoroBoro BXOAHOro curHana hopMmpyroTcs YeTbipe AUCKPETHbIX
curHana HapyweHus yctasok (LL, L, H, HH) ans o6paboTkn anroputmMom curHanmsaumm n 6no-
KMPOBKKU. YnMcCneHHoe 3Ha4YeHne yCTaBOK NporpaMmMmpyeTcs.

1.12 VicnonHeHus Moaynew BelBoaa npuBeaeHsl B Tabnuue 1.5.

Tabnuua 1.5

O60o3HaveHne Wndpp Kog

NCMNOMHEeHNs NCMNONHEeHNs NCMOMHEeHUs KonnyecTBo BbIXxoaoB

mMoayns mMoayns mMoayns
LIKIIT.421435.014 MP-51 C 8 peneiitbix
LIKJIT.421435.002 MP-53 3
6 aKTUBHbIX BbIXOAOB

LIKJII.426435.000 MTBW-5 E 4-20 MA [OCT 26.011-80

MpumeyvyaHns

1 PenenHble BbIXOOb! BbIMOMHEHbI B BUAE Nepeksitoyatowero "Cyxoro KOHTakTa" kpome
moayna MP-51, umetoLlero penerHbole BbIXOAbl B BU4E HOPMarbHO Ppa3OMKHYTOrO KOHTaKTa.

2 BHyTtpeHnHee NO mogyna MP-53 koHTponupyeT cocTtosiHue obMoTOoK pene (06pbiB
unun K3), ¢ nigukaumen otkasa upetom ceeyveHms ceetogmoga CTATYC.

3 Moaynbe MP-51 aBnsietca moaynem KOHTPOnMpyeMoro AUCKpeTHOro Beisoga. Npu
nepexone pere B akTUBHOE COCTOSIHME 3aropaeTcsa COOTBETCTBYOLLMIA CBETOANO HA NNULEBOW
naHenu mogynsi.

4 Moaynb MTBW-5 kak noBToputens TokoBoro curHana 4—20 mA NOCT 26.011-80 mo-
XeT 6bITb NpUMeHéH BO Beex ncnonHeHunsx NMAC-05, Ho kak Moayrb perynatopa MOXeT OblTb
ncnonb3oBaH Tonbko B ucnonHeHusix NMAC-05 ¢ HMI-naHenbto.

1.13 XapakTepucT1Kkn yHMBepcanbHOro moaynsi BBoga-BbiBoga npuBeaeHbl B Tabnuue
1.6.
Tabnuua 1.6

O6o3Ha4eHne LWndp Kog
ncnonHeHus NcnonHeHus NcrnonHeHus KonunyectBo BXxoOoB
mMoayns Moayns Moayns

6 HOatunkn Tvna NAMUR ctaHgapTa
IEC 60947-5-6-2000 (EN 50227) nnn
AaTyunK Tvna "Cyxon KOHTaKT"

BBOA akTMBHOrO MM NacCuBHOIO TO-
2* | koBoro curHana 4 - 20 (0 — 5) MA

LIKIr.426435.002 MYBB D rOCT 26.011-80

Cwurnanbl ot TC TOCT 6651-2009 nnu
oauH curHan ot TI FOCT P 8.585-
2001 c KoMrneHcaumnen «XonogHoro
cnas»

2*

AkTnBHbIN Bbixo 4—20 A TOCT

*
2 26.011-80

* Npu BbINycKe U3 NPOM3BOACTBA MOAY b KOHUIYpUpyeTCs Kak ABYyXKaHarbHbIAN C OOHMM aHanoro-
BbIM BXOZOM W3 NEPEYUCIIEHHbIX B TABNMLUe U OAHUM BbIXOO4OM Ha KaHar.
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1.14 MNMAC-05 ¢ mogynem ueHTpanbsHoro npoueccopa MUIM-5K unn MUIM-5C obecneyn-

BaerT.

- NpWeM CUrHanoB OT ABYXMO3MLMOHHbIX 4aTYMKOB, XapakTePU3YIOLLNX COCTOAHME TEX
HONOMMYEeCKMX NapameTpoB 1 000PyA0BaHMS BO B3PbIBOOMACHbLIX 30HAX MOMELLEHUA N HapyX-
HbIX YCTaHOBOK (MOAYSb BBOAA ANCKPETHOM nHdopmaumm nckpodbesonacHoin MBAW-5);

- Npuem CUrHanoB OT ABYXMNO3MUMOHHbIX AAaTYMKOB, XapaKTePU3YOLLMX COCTOSIHNE TexX-
HONOMMYEeCKMX NapameTpoB M 060pya0BaHMS BO B3PbIBOOMACHbLIX 30HAX MOMELLEHUA N HapYX-
HbIX YCTaHOBOK (MOAyIb BBOAA ANCKPETHbIX curHanos MB[C-9), B TOM uMcne OUCKPETHbIX Cur-
HanoB cooTBeTCcTBYOWMX cTaHaapTy IEC 60947-5-6-2000 (EN 50227 "NAMUR");

- NpWeM CUrHasnoB OT aHaroroBbiX NEPBUYHbLIX Npeobpa3oBaTenen ¢ BbIXOAHbIM CUrHa-
nom 4 - 20 mA no NOCT 26.011-80, skcnnyaTupyemMbix BO B3pbIBOOMACHLIX 30HAX NOMELLEHNNA K
HapYXXHbIX YCTAaHOBOK (MOAyNb BBOAA aHanorosbix curHanos MBAW-3 obecneunBaet nutaHune
ABYXNPOBOAHOW NIMHUWN CBA3M) M SKCMNNyaTUpyeMbIX B 0ObIYHbIX YCrOBUAX (MO4YNb BBOAA aHa-
norosbix curHanos MBAO-3);

- MpUeM HMU3KOYPOBHEBLIX CUrHANOB OT CTaHAApPTHbLIX TepMonpeobpasoBaTenen conpo-
TmeneHna no NOCT P 6651-2009 (ganee - TC) unu tepmonap no NOCT P 8.585-2001 (nanee -
TIT), akcnnyaTupyeMbix BO B3pbIBOONACHbIX 30HAX NOMELLEHUN U HAPY>KHbIX YCTAHOBOK (MO-
Aynb BBOAA curHanos Tepmonpeobpasosatenen MBCT-3);

- npuem nHeBmatmnyeckmnx curHanos 20 — 100 kMa no NOCT 26.015-81 (mogynb BBOAA
nHeBmaTnyeckmnx curHanos MBI1C-3);

- NpueM CUrHanoB OT yAaneHHbIX U3MepuTenbHbIX NpeobpasoBaTenen n Mogynen ces-
31 C 06BHEKTOM MO COBCTBEHHOM NOKAIbHOW CETU HUXKHETO YPOBHSA C MHTepdenicom RS-485 B
pexxume MASTER no npotokony ModBus RTU;

- (bOpMMpOBaHNE anropMTMa aBapuMHON CUrHanusauum n 6rI0KMPoBKK (Normyeckon obpa-
BOTKM BXOLHbIX CUrHANOB) U Bbl4aun yNpaBnsitoLMX CUrHANOB Ha UCNOSNHUTENbHBbIE MEXaHN3MbI, B
TOM YucCrie NoadepKmMBaloLmne pesepBmpoBaHmnE BXOLAHbIX CUrHaNnoB 6e3 aAnarHoCcTuKn 1 ¢ nogaep-
XnBaHuem guarHoctuku ( Hanpumep:1001D, 2002 no n. B.3.2.2.3 TOCT P M3K 61508-6-2012 nnun
1002D no n. 3.2.2.4 TOCT P M3K 61508-6-2012 noCTpOeHHbIX Ha OYHKLMOHanbHbIX 6y10Kax craH-
AapTHOW NOTUKN);

- (popmupoBaHmne curHanoB CBETOBOW M 3BYKOBOW npenynpeanTernibHon U aBapunHom
CUrHanu3aumm Ha nuueBon naHenu npmbopa;

- Bblayy CUrHanoOB Ha BKITHOYEHNE BHELUHEN CBETOBOM M 3BYKOBOW CUTHanNmM3auum;

- 3anomMuHaHue n onepaTMBHOE BbISIBNIEHUS NOCNe0BaTENbHOCTN NOCTYNNEHNA BXOA-

HbIX CUTHanoB;
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- apxXvBMpOBaHMWE B SHEProHEe3aBKCHMON NaMSTW AaTbl U BPEMEHW BO3HUKHOBEHMNS CO-

ObITUn: NpeaynpeanTenbHON 1 aBapUNHON CUrHanu3awmm, Bo3Bparta B HOpMY;

- MHOMKaUMIO Ha undpoBOM AuUcree onepaTMBHOW U apxXMBHOW MHAOpMaLUK No Tpe-
©oBaHu1IO onepaTopa;

- B3aMMOENCTBUE C MHTENNEKTYyanbHON naHenbto onepatopa (HMI-naHenb) no no-
KanbHon cetn ¢ uHtepdgencom RS-485 B pexume SLAVE no npotokony ModBus RTU,;

- B3aMMoeunCcTBME C BEPXHUM YPOBHEM KOHTPOMA 1 yNpaBreHNs MNo nokasibHOW ceTu ¢
nHTepgencom RS-485, B pexxume SLAVE no npotokony ModBus RTU.

1.15 UcnonHeHuna MNMAC-05 ¢ mogynamm ueHTpanbHoro npoueccopa MUIM-5C n MUIT-
5A8 (cm. UKIIM.421411.005 N3, yacTb 3) B komnnekTe ¢ HMI-naHenbto B 6a3oBon KOHuUrypa-
UMK nporpammMHoro obecneyeHust Takke obecrneymBatoT:

- OTOOpaxeHue COCTOSHMSA OUCKPETHbIX BXOA40B Ha obLLen BuaeorpaMme curHanmsawumm
C BO3MOXHOCTbIO NocreayoLero nepexoaa K oTobpaxeHuo COCTOAHUS ANCKPETHBIX BXOA0B Ha
BMgeorpamMmme rpynnbl AUCKPETHBIX CUrHanoB, MakCMMarbHO BO3MOXHOE KOnM4ecTBO oTobpa-
XXaeMblX OUCKpeTHbIX curHanoB 192 - 16 rpynn no 12 curHanos ana MUIM-5C n 384 - 16 rpynn
no 24 curHana ans MLT-5A8;

- OTOOpaXeHne N3MepPEHHbIX 3HAaYEHNI aHaNOroBbIX CUrHANOB Ha BMAEOrpaMmax rpynn
aHanoroBbIX CUrHanoB, MakCMManbHO BO3MOXHOE KONMYECTBO OTOBpaXkaeMblX aHanoroBbIxX
curHanos 48 - 8 rpynn no 6 curHanos ana MUIM-5C n 96 - 16 rpynn no 6 curHanos ana MLUT-
5A8;

- OTOOpaXeHMe N3MepPEHHbIX 3HAYEHMI aHarOroBbIX CUrHaNOB Ha BUAeorpammMax TpeH-
noB (oo 8 sugeorpamm TpeHgos ana MUIM-5C un go 16 sugeorpamm TpeHgos ana MLUIM-5A8;); B
OZHOW BnaeorpamMmme BeayTcs TpeHabl Ansi 6 aHanoroBbIX CUrHaNOB OAHOrO MOAYIS BBOAA;

- COXpaHEHME KaXXA0W TOYKN N3MEPEHNST aHANOroBbIX CUrHaNoOB (TPeHAbl) B 3HEProHe-
3aBucumon namatu Tuna USB Flash Drive 8 HMI-naHenw.

- oTobpakeHne CepBUCHbIX JaHHbIX Ha Buageorpamme nHhopmaumm o6 aHanoroBbix
CUrHanax, asisi KaXxgoro aHanoroBoro curHana otobpaxarTcs YNCOBbIe 3HAaYEeHUs 4 YCTaBOK U
YMCMOBbIE 3HAYEHUS rPaHuL LWKanbl N3MEpPEHUS;

- OTOOpaxeHne COCTOAHMS BbIXOOHbIX perie, MakCumaribHO BO3MOXXHOE KONMYeCTBO
oTobpaxaembix pene 64 - 8 rpynn no 8 pene;

- Bblgayy curHanoB 4 - 20 mA no NOCT 26.011-80 no BbIxogHbIM UCKpobe3onacHbIM Le-
NsaM: 6 BbIXOAO0B, KaXXAbIN U3 KOTOPbIX MOXET ObITb 3anporpaMmMmMpoBaH B peXXMMe NOBTOPUTENS
curHana unm B pexume MO perynsartopa B ucnonHeHunax ¢ npoueccopom MUIM-5C (mogynb
BbIBOJA TOKOBbIX CUrHanoB uckpobesonacHbin MTBU-5) n oo 12 BbIxo4oB B MCNONTHEHUAX C

npoueccopom MLT-5A8 (2 moagyns MTBU-5 );
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- BeAeHue XypHarna cobbITUN U XpaHeHUe ero B aHeproHesasnucmumon namstm tuna USB
Flash Drive B HMI-naHenwn, TpeHabl 1 apxvmB MOryT ObiTb CKOMMPOBAaHbI MO MHMUMATMBE onepa-
Topa Ha xecTkun auck MK ana aHanvsa nnu 4oNrocpovHOro XxpaHeHus;

- 0OMeH JaHHbIMW C BEPXHUM YPOBHEM KOHTPONSA 1 ynpasneHus rno cetu Ethernet, npo-
Tokon Modbus TCP/IP (ans ncnonHenun NAC-05 ¢ HMI-nanenbto, yepes nopt HMI-nanenn,
CM. puc. 1.6);

- Mcnosib3oBaHue AByx Mmoaynen nutaHus MIM-19 B pexume «ropsavero» pesepsupoBus
¢ 6e3 ygapHbIM NnepexogoM Ha OAVH U3 Moaynen nNpu oTkase BTOPOro.

1.16 UcnonHeHuna MNMAC-05 ¢ geymsa moaynsamm LieHTpanbHoro npoueccopa MUMM-5R B
©a3oBou kKoHGUrypauum nporpammMmHoro obecrneyeHus Takke obecneymBaeT BbINOSIHEHME
dyHKumM no n.1.11 n 1.12 ¢ «ropsunm» pesepBMpoBaHNEM LIEHTPanbHOro npoueccopa un obec-
neyeHnem 6e3 yaapHoro nepexoga Ha BeAOMbI MPOLLeCccop Npu OoTka3e BeayLlero, B TOM YMC-
ne n no nopTtam nHtepencos RS-485 BzaMmogencTBns ¢ BEPXHUM YPOBHEM KOHTPONS U COO-
CTBEHHOW NOKanbHOW CeTH.

1.17 UcnonHeHuna MNMAC-05 ¢ mogynem ueHTpanbHoro npoueccopa MLIM-5A8 Ha 6ase
MuKponpoueccopHoro sgpa Cortex A8 ¢ onepaunoHHon cuctemon LINUX B 6a3oBoi koHUry-
pauum nporpammMmHoro obecneyeHms Takke obecneumsatot (cm. LIKITT.421411.005 N3, vyacTb 3):

- uncnosnHeHus NMAC-05 ¢ moagynem ueHTpansHoro npoueccopa MLIM-5A8 obecneunsaeT
pe3epBUpOBaHME BXOAHbIX CUTHAMOB C NogAepXXUBaHUEM ANArHOCTUKM NPy NoMoLmM OyHKLNO-
HanbHoro 6noka 1002D;

- nporpaMmMMpoOBaHUe U UCNOSTHEHUE NPUKNAaaHbIX 3a4a4 aBToMaTm3auumn B cpeae
CoDeSys Ha sa3blkax ctangapta MOK 61131-3 (npegycrtaHosneHHoe [1.0. Runtime CoDeSys
V3.5.13.0 u 6a3osbin npoekt NEWPAS. prodjekt — npu Hanuuanmn nuuensum MO);

- 0OMeH gaHHbIMW C BEPXHUM YPOBHEM KOHTPONSA M ynpasneHus no cetu Ethernet, npo-
Tokon Modbus TCP/IP;

- BeAeHue apxmBa COObITUI, BKITOYAsS KOHTPOSb COCTOSIHUS TEXHOOrMYeckoro obbekta
N OnarHoCcTuKy coctosiHua obopynosaHus NMNAC-05, B aHeproHesasucnumon namatn MLIM-5A8;

- BbIBOA (hbarna apxmBa Ha USB Flash Hakonutenb noTpebutenem;

- npocmoTp hanna apxusa Ha K cepBucHomn nporpammont SQLiteStudio(3.2.1);

- obHoBneHue BHyTpeHHero MO (software update) c USB Flash Hakonutens;

- oTobpaxeHue cnyxebHon MHopMaLMK O 3arpy3ke LeHTpanbHOro npoueccopa u xoge
BbIYMCNUTENBHOrO npoLecca B pearbHOM BpemeHu Ha akpaHe XK nHgukaTtopa mogyna MOW-
5D.

1.18 MNMAC-05 obecneuymBaeT BO3MOXHOCTb KOHOUIYPUPOBAHUSA U HACTPONKN Basbl faH-

HbIX NPUBopa Noa KOHKPETHY OU3NYECKYIO KOHCPUIYpaLIMIO U BbINOMNHSAEMble PyHKLUKN C Nep-
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COHanbHOro KomnbtoTepa no nHtepdency RS-485 cepsucHon nporpammon PRG0O5_HMI.exe

ans ncnonHexHnn NMAC-05 ¢ MUM-5K,u MUIM-5C n MUIM-5R nnn cepBrucHomn nporpaMmmon
PRG19_16.exe ansa ucnonHenun NAC-05 ¢ MUI-5A8.

1.19 UcnonHeHuna MNMAC-05-2M ¢ moaynem ueHTpanbHoro npoueccopa MUIM-5C u yHu-
BepcarnbHbIM MOoAynem BBoaa-sBbiBoga MYBB Takke obecneumBaer:

- -Bblgayy curHanos 4 — 20 (0 — 5) MA no NOCT 26.011-80 no nckpobeszonacHbIM Bbl-
X0OHbIM Lenam MYBB ¢ nuTtaHvem OBYXNpOBOOHOMW NIMHUKN CBSA3M;

- perynupoBaHue no ML sakoHy ogHOM nnu gByx aHanoroBbIX BENUYNH B peXume 2-X
OLHOKOHTYPHbIX PErYNIATOPOB UMW OBYXKOHTYPHOW KackagHOW CXeMbl perynmpoBaHus;

- BbIOOp cxeMbl nogkrtoydeHnst TC — TpEXNpoBOAHas U YeTbIPEXNPOBOAHAS;

- BbIbOp TMNa noakrtoyeHnsa Tokosoro curHana 4 — 20 (0 — 5) MA no NOCT 26.011-80 —
MacCuBHbIA BBO, UMW aKTUBHbIN BBOA C NUTAHWEM OBYX NPOBOAHOWN NIMHUWN CBA3W;

- BbIGOp TMNa CUrHanoB OT ABYXMO3UUMOHHbLIX AAaTYUKOB — «CyXOM KOHTAKT» Unu auc-
KPeTHbIX CUrHanoB cooTBeTCTBYOWMX cTaHaapTy IEC 60947-5-6-2000 (EN 50227 "NAMUR").

1.20 Mpumep hopmmpoBaHus NONHOro obo3HavyeHus ncnosiHeHms NAC-05

B 6a3oBoe ncnonHeHme NMAC-05-2E yctaHoBneHbl moaynb nutaHusa MIM-05, moaynb
ueHTpanbHoro npoueccopa MLM-5K 6e3 koHdurypupoBaHus, moaynb nugukaumm MONS-6 n
mMoaynb kpocc-nnatbl MKIM5-4. B 3T0T 6a30BbIN Kapkac JONONHUTENBHO MOXHO YCTaHOBUTb
ABa MoAynsi BBoga-BbiBoAa. Hanpumep, ecnn yctaHoBuTb ABa Moayns sesoga MBOW-5
(MAC-05-2EV-11), TO nony4nm 24 BXOOHbIX ANCKPETHbLIX CUrHana W HWU OAHOrO BbIXOOHOTO.
Ecnu yctaHoBuTb ognH moaynb Beoga MBW-5 n oanH moaynb BbiBoga MP-53 (MAC-05-2EV-13),
TO MOXHO peanu3oBaTb A0 8 BbIXOAHbIX penenHbix kaHanos npu 12 BXOOHbIX CUrHanax.

B 6a3oBoe ncnonHeHne MNAC-05-2M yctaHoBneHbsl moayns nutaHua MIM-05, moayrnb
ueHTpansHoro npoueccopa MUIM-5C 6e3 koHdurypuposanusa, HMI-naHene WEINTEK 4,3” ¢
moaynem mHavkaumm MO _5 19 2M n mogyne kpocc-nnatbl MKIM5-4. B 310T 6a30BbIN Kapkac
Nno YMOMYaHUIO YCTaHOBIIEHbI YHUBEpPCalibHbI Mogyrb BBOAA-BbiBoga MYBB n moaynb pene
MP-53 (IMAC-05-2MV-D3). B aTon koHduUrypawmm nosy4mm 6 BXOAHbIX ANCKPETHbIX curHana, 8
peneriHbIX BbIXOAHbIX CUrHANoB 1 ABa KaHana BBOAa-BblBOAA aHaNOroBbIX CUrHANoB B COOT-
BETCTBUE C 3ajaHHOM B NPOEKTe KOHUrypaumnen.

B 6a3oBoe ncnonHeHue NMAC-05-2M Takke MOXHO yCTaHOBUTL ntobble ABa Moaynsi BBO-
Aa unv oguH mMoaynb BBOAA M O4MH MO4YINb BbiBOAA U3 NepedncreHHblx B Tabnuvuax 1.4, 1,5).
Hanpumep, ncnonHexne NMAC-05-2MV-7E obecneunt akTuBHbIM BBOA-BbIBOA 6 TOKOBbIX CUrHa-
NOB C BO3MOXHOCTbIO peanusauuu anroputma perynstopa (6 kaHanosB).

B 6a3oBoe ucnonHeHne MNAC-05-4A MOXHO yCTaHOBUTbL 40 4 MOAyren BBOAA-BbIBOAA.
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B koHdurypaumm ncnonHeHmns NAC-05-4AW-1133 MOXHO NOMy4nTb 40 24 BXOAHbIX OUCKPET-
HbIX CUrHanoB 1 16 BbIXOAHbIX curHanos. CnegyeT OTMETUTb, YTO B 3TOM Clydae NpUMeEHeEH
mMoaynb nHankaumm MAN5-12 ¢ 12 cBeToAMO4HBIMM OKHAMMW MHAMKALMN U YETbIPEXCTPOYHbIM
angaBuUTHO-UMGPOBLIM AUCTeeM U MoayIb LeHTpanbHoro npoueccopa MLIM-5K, ckoHdwury-
PUPOBAHHbLIN MO KOHKPETHbLIN MPOEKT.

B 6a3oBoe ncnonHeHue NMAC-05-8F MOXHO ycTaHOBUTL A0 8 MoAgyrnen BBoAa-BbIBOAA.

B koHdurypaumm ncnonHeHna NMAC-05-8FW-11133 MOXHO NostydnTb A0 36 BXOOHbBIX OUCKPETHbIX
cuUrHasnoB U 16 BbIXOOHbIX cUrHanoB. B aTom crnyyae npuMeHeH moaynb nHaukaumm MANS-24L] ¢
24 TpéxuBeTHbIMU CBETOANOAHBIMU OKHAMMN MHAMKALMN U YETbIPEXCTPOYHBLIM aridaBUTHO-
undpoBbIM ancnneem n moaynb LeHTpansHoro npoueccopa MLUIM-5K, ckoHdurypupoBaHHbI nog,
KOHKPETHbIN MPOEKT.

B 6a3oBoe ncnonHeHne MNMAC-05-(8+8)CDU ¢ moaynem paclumpeHust MOXXHO YCTaHOBUTb
no 16 mogyneun Beoa-BbiBoga. Mogynen ANCKPETHOro BbiBOAA BBOAA MOXHO yCTaHaBNMBaTb
He bonee 8, moaynen aHanoroBoro BbiBoga — He bonee 2-x. O6wmin 06vEM obpabaTbiBaeMbIx
ANCKPETHbIX curHanoB He 6ornee 384. B aToMm crnyyae npymeHsaoTca moayrb nHamkaumn MON5S-
D2 ¢ aByx TOHanbHOM 3BYKOBOW curHanunsauuen n rpadundeckasn naHens WEINTEK 9,77,
Hanpumep, B ncnonHenum NMAC-05-(8+8)CDU-11117777333 MOXHO NONy4nTb 40 48 BXOOHbIX
ANCKPETHbIX CUrHANoOB, NC 24 aHaNOroBbiX BXOAHbLIX CUrHaNa u 24 BbIXOAHbLIX AUCKPETHbIX
curHana.

1.21 MNMpumepbl CXeM 3NEKTPUYECKNX BHELLHUX coeanHeHnnn NAC-05 npuBeneHsl Ha pu-
CYHKax NpunoxenHus A.

1.22 KOHCTPYKTMBHO Npnbop COCTOUT 13 ogHoro 6rnoka, npegHasHa4eHHoro Ansi WuToBo-
ro MOHTaxa. BHelwHui Bua, rabaputHble U ycTaHOBOYHbIE pa3mepsbl MAC-05 npreBeaeHbl Ha
pucyHkax 1.1 — 1.7. nmybuHa 6noka nocrne yCTaHOBKM Ha WMUT — He Bbornee 272 MMm.

UepTexxm MOHTaXXHOro Bbipe3a B LWUTE NpMBeaeHbl B NpunoxeHun b.

1.23 Ycnosusa akcnnyaTtaumm MNAC-05:

— TemnepaTypa oKpyatoLiero Bosayxa - ot 5 go 50 °C;

— OTHOCUTenbHas BNaXHOCTb Bo3ayxa — 80 % npu TemnepaType 35 °C u 6onee HU3KMX
Temnepatypax 6e3 koHgeHcauun Bnaru;

— BuMBpauunoHHble Bo3gencTaunsa ¢ yactoton ot 10 go 55 Ny 1 aMNNUTYAON CMeLLEeHUs He
6onee 0,15 mm.

1.24 NMAC-05 nmeeT cTeneHb 3awmTbl, obecnevmsaemyto obonoykon, IP20 no
FOCT 14254-2015 (IEC 60529-2013). CteneHb 3awmTbl, 06ecneunBaemasi obonoydkon NMAC-05
CO CTOPOHbI NNLEBOWN NaHENK, Npy yCTaHOBKE Ha LWMT BHYTPKU nomewyeHns - IP44 TOCT 14254-
2015 (IEC 60529-2013).
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2 TEXHWYECKUE XAPAKTEPUCTUKWU

2.1 BXOOHBLIE CUMHANbI

2.1.1 C mogynem Beoga MB[W-5 BxoaHbIMK cUrHanamm aBnseTcst COCTosiHME aaTymka
TMna "cyxom KOHTaKT" ¢ umnegaHcom ot 0 go 2,5 KOM B 3aMKHYTOM COCTOSAHUM (HOPMarnbHO OT-
KpbiToM - "HO"), n umnegaHcom oT 10 KOM o 6€CKOHEYHOCTN B pa30MKHYTOM COCTOSIHUM
(HopmanbHO 3akpbiToM - "H3"). BXxogHbIMKU curHanamm MoXeT BbITb Takke COCTOAHNE UHAOYK-
TMBHOIO (EMKOCTHOMO UM ONTPOHHOI0) AaTyMKa penenHoro Tuna, NoTpebnstowero Tok MeHee
1,4 MA B HEQKTUBHOM COCTOSIHUK (HanpskeHne Ha aaTtyuke >7 B) n 6onee 4 MA B akTUBHOM CO-
CTOSIHUK (HanpshkeHue Ha gaTynke <2,6 B). o Bxogam moayna MBOW-5 moxeT 6bITb ycTaHOB-
neHa 3agepxka cpabartbiBaHMs obLiasa ans Bcex BxoaoB. MHTepBan 3agepkku Bblbupaercs s
psga 0; 0,5; 1,0 n 2,0c.

2.1.2 C mogynem seBoga MB[C-9, nporpaMMHO CKOH(PUIypupOBaHHbLIM 41151 pUema Cur-
HamnoB "CyXOM KOHTaKT", - BXO4HbIMU CUrHanamm sBrsieTcs COCTosHME gaTymka C MMNegaHCcoM
oT 0 §o 2,5 KOM B 3aMKHYTOM COCTOSIHUK (HOpManbHO OTKpbITOM - "HO"), n nmnegaHcom ot
10 kKOm 0o BEeCKOHEYHOCTUN B Pa30MKHYTOM COCTOSIHUW (HOpMarnbHO 3akpbiToM - "H3").

2.1.3 C mogynem seoga MB[C-9, nporpaMMHO CKOH(pUIypupOBaHHbLIM 41151 pUema cur-
HanoB cooTBeTcTBYOWMX cTaHaapTy IEC 60947-5-6-2000 (EN 50227 NAMUR) - BXOAHbIMU
cUrHanamm gBnATCs CUrHarnbl MIHAYKTUBHOMO (EMKOCTHOIO MMM ONTPOHHOIO) AaTyMKa penenHo-
ro tvna: U, = 8,2 B, R, = 1 kOMm, HoOpManbHO 3akpbiToe cocTodgHne "H3" - Tok B Lenun gatymka
Huxe 1,55 MA; HopmanbHO OTKpbITOEe cocTosiHMe "HO" - ToK B uenu gatyunka cebiwe 1,75 MA.

2.1.4 MNpepenbHble 4ONYCTUMbIE NapamMeTpbl Lenu NUTaHMs gatymkoB (NnpeobpasoBaTe-
newn) ot nckpobesonacHon uenn MBOWN-5 n MBLC-9: HanpsikeHne Uy - He 6onee 14 B, Tok Iy -
He 6onee 14 MA. CymmapHas gonyctnmasi EMKOCTb (EMKOCTb Harpy3kuM 1 eMKOCTb napannenb-
HOro coeguHeHus 12 nap kabens nMHUM CBA3N) N NHOYKTUBHOCTb (MHAYKTUBHOCTbL Harpysku,
BKMNtOYasa MHOYKTMBHOCTb NOCreaoBaTesibHOro coeanHenus 12 nap kabensa nuHMm €BA3n) noga-
KntoveHHble K nckpobesonacHeiM Lensm mogynen MBAW-5 n MBAC-9 npwu akcnnyataumm Bo

B3PbIBOOMACHbIX 30HaX HE OOJXHbI NMpeBblillaTb BEJIM4YNH, NpuBeOEeHHbIX B Tabnuue 2.1.

Tabnuua 2.1
Moarpynna B3pbiBo3awmweHHoro | CymmapHas gonyctumas CymmapHas gonyctnmas
aneKTpoobopynoBaHMS emkocTb Cp, MKD WHOYKTUBHOCTb Lo, MIH
A 3,0 600
I B 1,0 300
I1C 0,1 80

2.1.5 C mogynamu BBoga aHanorosbix curHanos MBAW-3, MBAO-3 BxogHbIMK curHana-

MU gaBnsaeTcs TokoBbIv curHan 4 — 20 mA no NOCT 26.011-80.
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2.1.6 MNpeaenbHble 4ONYCTUMbIE NapamMeTpbl Lenu NUTaHus gatymkos (NnpeobpasoBaTe-

nen) ot uckpobesonacHom uenn MBAW-3: HanpsikeHne Uy - He 6onee 23,1 B, Tok |y - He Bonee

25 MA. CymmapHaﬂ aonyctnMmaa eMKoCTb (eMKOCTb Harpy3ku un napannefnbHoro coeanHeHus

6 nap kabensi NIMHUM CBSI3N) U MHAYKTUBHOCTb (MHAYKTUBHOCTL Harpy3ku 1 nocriegoBaTeribHOro

coeanHeHnst 6 nap kabensi IMHMK CBSI3N) SNEKTPUYECKUX Lienem, NOAKIIYEHHbIX K McKpobes-

onacHbIM Lenam mMoayns MBAW-3 npun sKkcnnyataunn Bo B3pPbIBOOMNACHbIX 30HAX HE OOJTXHa

npesblillaTb BEJIMHYUH NpuUBEaEeHHbIX B Tabnuue 2.2.

Tabnuua 2.2
Moarpynna B3pbIBO3aLULLEHHOIO CymMmmapHas gonyctmmas CymmapHas gonyctumas
anekTpoobopynoBaHus eMKocTb Cp, MKD NHOYKTUBHOCTb Lo, MIH
A 0,6 100
1B 0,12 6
IIC 0,03 1

2.1.7 C mogynem BBoAa NHEBMATUYECKMX aHANoroBbix curHanos MBI1C-3 BxoaHbIMK

curHanamm aesngeTca nHesmaTudeckumm curdan 20 — 100 klMa no NOCT 26.015-81.

2.1.8 C mogynem BBofa curHanoB Tepmonpeobpasosartenen MBCT-3:

— BXOJHble curHansl, Tunbl NepBuyHblX TC (TepmonpeobpasoBaTenen ConpoTUBIIEHNS)

n yCJ'IOBHbIe 0603Ha‘-IeHI/IFI MX HOMUHalbHbIX CTaTU4YEeCKNX XapaKTepUncTtuk COOTBeTCTBy}OT
FOCT P 6651-2009 (Pt ¢ HCX 0=0,00385°C™*, R,=50, 100 Om; I ¢ HCX 0=0,00391°C™,
R,=50, 100 OM; M ¢ HCX 0=0,00428°C?, R,=50, 100 Om # H ¢ HCX a=0,00617 °C™*,

R,=100 Om);

— BXOAHbl€ CUrHarsbl, TUMNbl NEPBUYHbIX TN (Tepmonap) N YCIOBHbIE 0603Ha4YeHnsa nx Ho-

MUHarbHbIX CTaTU4EeCKUX xapaktepucTtuk coorsetctytoT [OCT P 8.585-2001 [TXK (L, E),
TXA (K), TXKK (J), TMK (T), TBP (A-1, A-2, A-3), TN (R, S)].

2.1.9 lMNMpepenbHble oNyCTMMbIE NAapaMeTpbl Lenu NnuTaHus AaTtynkoB (NnpeobpasosaTe-

nen) ot nckpobesonacHblx Lenen MBCT-3: HanpsixeHue U - He 6onee 5,3 B, Tok |y - He 6o-

nee 2,5 MA. CymmapHas gonyctmmasi eMKOCTb (EMKOCTb Harpysku 1 napannenbHoro coeamHe-
HUSA 6 nap kabensa NUHUK CBS3W) U MHAYKTUBHOCTbL (MHOYKTMBHOCTb Harpy3km u nocnegoBaTenb-
HOro coeguHeHus 6 nap kabens NMHUK CBA3N) ANEKTPUYECKUX Lienen, NOSKITHYEHHbIX K UCKPO-

6esonacHbiM Lenam moayna MBCT-3 npu akcnnyataumm BO B3pbIBOONACHbIX 30HAX HE JOIKHA

npeBbIWaTh BENNYNH NpMBEAEHHbIX B Tabnuue 2.3.

Tabnuua 2.3
Moarpynna B3pbIBO3aALLMLLEHHOIO CymmapHas gonyctumas CymmapHasa gonyctumas
anekTpoobopynoBaHms eMKkocTb Cp, MKD WHOYKTUBHOCTL Lo, MIH
A 900,0 600
B 700,0 300
Inc 70,0 80
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2.1.10 C moaynem yHuBepcanbHoro sBeoga-ssisoga MYBB:

— [lo wectn BXxOogam cocTosiHue gatymka Tuna "cyxomn KOHTakT" ¢ umnegaHcom ot 0 go
2,5 kKOM B 3aMKHYTOM COCTOSIHUM (HOpMaribHO OTKpbITOM - "HO"), u umnegaHcom ot 10 kOm go
6eCKOHEYHOCTN B Pa30OMKHYTOM COCTOSIHUM (HOpManbHO 3akpbiToM - "H3"). Mo Bxogam, npo-
rPaMMHO CKOH(UIYpMpPOBaHHbBIM 41151 NpYeMa CUrHanoB COOTBETCTBYHOLWNX cTaHaapTy IEC
60947-5-6-2000 (EN 50227 NAMUR) - curHanbl MUHOYKTUBHOIO (EMKOCTHOIO MM ONTPOHHOIO)
aaTymka penenHoro tuna: U0 = 8,2 B, RO =1 kOm, HopManbHO 3akpbiToe coctosdHne "H3" -
TOK B Lienu aatymka Huxe 1,55 MA; HopmarbHO OTKpbIToe cocTosiHue "HO" - Tok B uenu gatyu-
Ka cBblwe 1,75 MA.

— [llo oBym Bxoaam - TokoBbI curHan 4 — 20 mA (unn 0 — 5 mA) no NOCT 26.011-80.

— [lo oByM BXxoAam -curHanbl, TUMbl NEPBUYHBIX TepMonpeobpasoBaTtenen conpoTmsre-
HUA N YCrOBHble 0603HAYEHUSA NX HOMUHAMbHbBIX CTaTUYECKNX XapakTePUCTUK COOTBETCTBYIOT
FOCT P 6651-2009 (Pt ¢ HCX =0,00385 °C™, Ro=50, 100 Om; I ¢ HCX 0=0,00391 °C™,
Ro=50, 100 Om; M ¢ HCX 0=0,00428 °C™*, Ro=50, 100 OM 1 H ¢ HCX =0,00617 °C™,
R0=100 Om);

— [lo ogHOMy BXxoA4y - cUrHanbl, TUMbl NEPBUYHBIX TEPMO3NEKTPUYECKUX Npeobpasosa-
Teneun (Tepmonap) 1 yCrioBHble 0603HaYEHNS UX HOMUHASbHBIX CTAaTUYECKUX XapaKTEPUCTUK
cootBeTcTBYtOT TOCT P 8.585-2001 [TXK (L, E), TXA (K), TXK (J), TMK (T), TIMN (R, S)] (npw
KOH(MIrypMpoBaHUM Bxoga nog TepMonapy, BTOpon BXo4 UCMonb3yeTcsl AN KOMNeHcaunmn xo-
nogHoro cnas);

2.1.11 MNpepaenbHble 4ONYCTUMbIE NAapamMeTpbl Lenu NuTaHns gaTynkoB (npeobpa3soBa-
Tenen) Tnna "cyxon koHTakT" 1 NAMUR oT uckpobesonacHon uenn MYBB: HanpsikeHune Ug - He
bonee 14 B, Tok lp - He Bonee 14 mA. CymmapHasa JonyctumMasi EMKOCTb (EMKOCTb Harpysku u
€MKOCTb napannesiHoro coeguHeHnsa 6 nap kabens nMHUKM cBA3N) U MHAYKTUBHOCTb (MHAYK-
TMBHOCTb Harpysku, BKNoYas MHOYKTMBHOCTb NOCneoBaTeNbHOro coeanHeHnst 6 nap kabens
NVHUM CBA3M) MNOAKMIOYEHHbIE K uckpobesonacHbiM Lensm mogynen MYBB npu akcnnyaTtauum

BO B3pPbIBOOMNACHbLIX 30HAaX HE OOJIXXHbI NpeBblllaTb BENMMYNH, NpuUBEOEHHbIX B Tabnuue 2.1.

Tabnuua 2.1
Moagrpynna B3pbiBo3awmweHHoro | CymmapHas gonyctumast | CymmapHasi gonyctumas
aneKTpoobopynoBaHUs emkocTb Cp, MK® WHOYKTUBHOCTb Lo, MI'H
A 18,0 600
I B 4,0 300
IIcC 0,7 80

MpeapenbHble 4oNyCTMMbIE NapaMeTpbl Lenu NnuTaHus AaTtynkoB (NnpeobpasoBaTenen) ¢
ABYXNPOBOAHbBIM TOKOBbIM curHanom 4 — 20 mA oT uckpobesonacHon uenn MYBB: HanpsikeHue

UO - He 6onee 23,1 B, Tok I0 - He 6onee 25 MA. CymmapHas gonyctMmas eMKOCTb (EMKOCTb
24
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Harpysku 1 napannenbHOro CoeamHeHusl 2 nap kabens nNMHUM CBA3W) U MHOYKTUBHOCTb (MHAOYK-

TUBHOCTb HaArpy3ku n rnocnenoBatesibHoOro coegnHeHnA 2 nap kabens nuHun CB$I3VI) AJ1EKTpU4e-

CKMUX Lienen, NOOKIMIOYEHHbIX K VICKpO6e3OI'IaCHbIM uenamMm moaynsa MYBB npwn skcninyataunm BO

B3pPbIBOOMACHbIX 30HaX HE AOJ1XKHA MNMpeBbillaTb BEJIMYUH NpuUBEOEHHbIX B Tabnuue 2.2.

Tabnuua 2.2
Moarpynna B3pbiBo3awmweHHoro |  CymmapHas gonyctumas CymmapHas gonyctumas
anekTpoobopynoBaHus eMKocTb Co, MKD MHOYKTUBHOCTb Lo, MIH
A 3,6 100
Il B 1,0 6
IIc 0,14 1

MpenenbHble AoNyCTUMbIE NapamMeTpbl Lenu NUTaHus TepmonpeobpasoBaTteneii oT Uc-

kKpobesonacHbix uenen MYBB: HanpsikeHne UO - He 6onee 5,3 B, Tok 10 - He 6onee 2,5 MA.

CymmapHas fonycTnmas eMKOCTb (EMKOCTb Harpy3ku 1 napannenbHOro cCoeaMHeHus 2 nap ka-
6ens NMIMHUM CBS3N) U UHAYKTUBHOCTL (MHOYKTMBHOCTb HArpy3ky 1 nocrnegoBaTeNnbHOro coeam-
HeHUs 2 nap kabens NMHUM CBSA3M) ANEKTPUYECKUX Lienein, NoAKMYeHHbIX K MCKpob6e3onacHbIM
uensm moayns MYBB npu akcnnyatauum Bo B3pblBOONACHbLIX 30HaX HE AOJKHA NPEBbIWAaTh

BENIMYUH NPUBELEHHbIX B Tabnuue 2.3.

Tabnuua 2.3
I'Ion,rpynna B3pbIiBO3aLLNLLIEHHOIO CyMMapHaﬂ aonyctnmas CmeapHaﬂ agonyctnMmasd
anekTpoobopyaoBaHus emkocTb Cy, MKD WHAYKTUBHOCTb Lo, MIH
A 900,0 600
1B 700,0 300
INcC 70,0 80

2.1.12 CurHanbl yganeHHbIX Mogynen cBs3m ¢ 06beKTOM Mo nokanbHon cetn RS-485 B
pexume «Master» ¢ 06MeHOM gaHHbIMK ¢ npubopamu no npotokony ModBus B pexmve RTU.
MopaepxnBaemble ctaHaapTHble yHKUMM ModBus npoTokona npmeegeHsb! B n. 3.6.1
LIKNIr.421411.005 U3. Konnyecteo Slave He 6onee 16, Ana ncnonHeHun ¢ npoveccopom MLIM-
5K, MUMM-5C n MUIM-5R un He 6onee 32 ansa ucnonHenunn ¢ npoueccopom MLUIM-5A8. Konnue-
CTBO BBOAMMbIX aHaNoroBblx cUrHanoB He bonee 42 ana MUM-5K, MUM-5C n MUMM-5R v He
oonee 90 ansa MLIM-5A8. Kpome TOro konmyecTeo BBOANMbIX aHANoOroBbiX CUrHaNoB, orpaHun-
ynBaeTcs obLuen nHgpopmaumoHHon emkocTbro NMAC-05 no obpaboTke aHanNoroBbIX CUrHaNoOB -
48 ona MUM-5K, MUIM-5C n MUM-5R n 96 ana MLM-5A8.

2.1.13 OCHOBHblE TEXHNYECKME XapaKTEPUCTUKN MOAYMEeN BBOL4A aHANOroBbIX CUrHaoB

npueedeHbl B Tabnuue 2.4.
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Tabnuua 2.4
HanmeHoBaHue Mpegen.l Mpegensl
mMoayns BBoAa CurHansb Aonyckaemon Aonyckaemom
OCHOBHOM npuBe- | OOMNONHUTENBHOWN
AEHHOM K AnanasoHy| MOrpeLHocTn oT
N3MEHEHMS BbIXOA- N3MeHeHUsA
Ha Bxoge Ha Bbixoe HOro curHana TemnepaTypbl,
NOrPeLLIHOCTH Ha Kaxable 10 °C
Y, %0
MBAM-3, 4 - 20 MA 0,25 0,5y
MBAO-3
MYBB 4-20(0-5)mA 0-100 % 0,5 0,5y
MBI1C-3 20 -100 klMa OT Auana3oHa 0,5 0,5y
N3MEHeHUs
TC 17,240 — 283,850 Om BXOJHOTO
MBCT-3 FOCT 6651-2009 cvrHana
MYBB T munyc 3,005 — nntoc 0,5 0,5y
66,466 mB;
FOCT P 8.585-2001

2.2 BbIXOOHBLIE CUMHATBI

2.2.1 014 (8) pno 24 (40) penemnHbIX BbIXOOHbIX KAHANoB, B 3aBUCUMOCTU OT UCMONHEHNS
(Tabnuubl 1.5, 1.9), ona ynpaBneHns UCNONHUTENbHLIMU MEXaHU3MaMK (OTCEYHbIE KnanaHbl,
3NEeKTpOMarHUTHbIEe NycKkaTenu anekTpoasuraTenen un ap.).

MakcumarnbHoe KOMMYTUPYEeMOE HanpsXXeHne nepemMeHHoro Toka — 220 B, makcumans-
HbIA KOMMYTUPYEMbIV TOK - 2,0 A.

MakcnmarnbHoe KOMMYTUPYEMOE HanpsiKeHne NocTossHHOro Toka — 30 B, makcnmanbHbIN
KOMMYTUpyembln Tok - 1,0 A.

BHyTpeHHee MO mogyna MP-53 koHTponupyeT cocTositHue obMoTOK pene (06pbiB nnm
K3), c nhgukaumen otkasa useTtom ceeveHus ceetogmoga CTATYC u nepegaven nHgpopmaumm
06 oTkase B 6a3y aaHHbIx (4ns ncnonHexHu NMAC-05 ¢ MLIM-5A8).

2.2.2 Ansa ncnonHenun NMAC-05, nmetowmx B CBOEM COCTaBe MOLYNN KOHTPOMPYEMOTO
anckpeTtHoro BeiBoga MP-51, obecneymBaeTca cBeToBas UHOMKALMS aKTUBHOIO COCTOSIHUS pe-
fie Ha nMuUEeBON NNaHke Moayns u normdyeckas odbpaboTka 3amMblkaHUS BTOPOW Napbl KOHTAKTOB
perne c noATBepX4eHWeM BbIMOMHEHNA KOMaHabl Ha 3ambikaHue pene ot MUIM-5.

2.2.3 Ansa ncnonHenun NMAC-05 ¢ moaynem TOKOBOro BbiBOAA MCKPOOE30nacHbIM
MTBW-5 BbixoaHoM curHan ao 6 tokoBbix curHanos 4 — 20 MA no FOCT 26.011 u go 12 Bbixo-
A0B B ncnonHeHunax ¢ npoueccopom MUIM-5A8 B pexxume NOBTOPUTENS CUrHana unm B pexunme
MO perynsartopa.

2.2.4 MNpepgenbHble 4oNyCTUMblE NapaMeTpbl Lenu NnutaHns npeobpasoBaTenen ot uc-

kKpobesonacHbix uenen MTBW-5 npuBegeHbl B n1.2.1.6 P3.
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2.2.5 CurHanbl nHTtepdenca RS-485 Ha Bbixoge RS-485 mogyna MUMM-5K, MLIM-5C n

MLM-5R. NMpoTtokon o6bmeHa MODBUS, pexum RTU. ®opmaT kagpa coobLeHNs B pexume
RTU npuseneH B pasgerne 4 pykosoactea nonb3osatend LIKIT.421411.005 U3. HarpysouHas
cnocoBHOoCTb Bbixoaa Ao 31 npuemonepenatymnka RS-485 ¢ BxogHbIM nmnegaHcom 12 kOm.
MakcumanbHasa agnuHa coeanHuTenbHoro kabdens - 1200 m.
2.2.6 CurHanbl nHtepgenca Ethernet 10/100 Mbps coemectumble ¢ IEEE 802.3af (npo-
Tokon MODBUS TCP slave) yepes nopt HMI-naHenu ans ncnonHenus NAC-05 ¢ MUIM-5C,
MLUI-5R vnn Ha Bbixoae Ethernet mogyna MLIM-5A8.

2.3 NAC-05 OBECNEYMBAET:

2.3.1 Peanusauunto anropMtMoB aBapunHON curHanumaaumm, 6rioKMpoBKU 1 ynpaBneHus.

2.3.1.1 Kaxxabiv Bxog NMAC-05 moxeT ObITb 3anporpaMmMupoBaH Ha:

— aKTUBHbIV CUrHan B BUAE 3aMblKaHUS KOHTaKTa gaTyuka (MpsiMon BXOA), pasMblKaHUS
KOHTaKTa gaT4yvka (MHBEepCHbIN BX0L);

— BbIBOA CUrHanoB G5IOKMPOBKN U CUTHaNM3aunm Ha nbdoe Konmnm4ecTBO penenHbIX Bbl-
X040B B 1l060OM coveTaHnn U3 Yncna MeroLmxcs B AaHHon moandukaumm (8 - 64);

— 3afepXKy BblBOAA BbIXOAHbLIX CUrHanoB Ha BpemMda oT 1 4o 60 ¢ ¢ ANCKPETHOCTbIO 1 C
unn Ha Bpems ot 10 go 600 ¢ ¢ guckpeTtHocTbio 10 c.

2.3.1.2 Ina co3gaHus CNoXHbIX anropMTMoB curHanunsaumm, 6noKMpoBKN 1 yrnpasneHns
B NporpaMmHoM obecneyeHumn npmbopa npeagycMoTpeHbl (PyHKLUNOHaNbHbIE anropuTMmyeckme
6nokn (PBI):

— peanusyoLme anroputMbl 06paboTkn ABOUYHbLIX curHanos - "U", " — HE", "UITA",
"MW — HE", "O0BOWYHbIN CYETYMK", "TPUITEP", "TMICTEPE3NC";

— peanu3yloLme anropuTMbl CPaBHEHNS aHaNoroBbIx curHanos - "AHAJIOrOBbIV
KOMIMAPATOP",

— peanu3sylolime BpeMeHHble anroputmbl - "TAVIMEP", B cneaylowmx pexmnmax «3a-
AEepXXKa BKITOYEHUSA Y, «3a4epKKa BKIHOYEHUSA C 3aNMOMUHAHNEMY, «3afepKKa OTKIIOYEHNSA,
«KOPOTKUN NMNYNbCY», «YANTMHEHHbIA UMMYIbCY», «POPMUPOBAHNE ONCKPETHOrO CUrHana B 3a-
AaHHbIN MOMEHT pearibHOro BpeMeHny;

— peanusylome pacyeTHble PyHKUNOHaNbHbIE BNOKN, BbINOSHAKOLWME (DYHKLNIO MHTE-
rpaTopoB pacxofa (Bcero MoxeT bbiTb coO34aHOo 2 6rioka MHTErpPaToOpPOB PacxoAoB no 12 pacxo-
O0B B K&XO0M);

— peanusyoLlmne pacdeTHble MaTeMaTmnyeckue 610KKn, BbINOMHAKOLWME apudpmeTnyeckme

onepaunmn CnoxxeHud, Bbl4HNTaHUA, YMHOXEHUA, AeNieHNA OBYX aHaloroBbixX BeNIM4YNH 1 n3Bne-
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YeHUs1 KBagpaTHOro KOPHSA (BCero MoXeT BbITb co34aHOo 24 MaTeMaTuyeckux 6rnoka, Kaxabin 3
KOTOpPbIX BbINOSHAET OA4HY onepaumio);

— peanusyloLlne pesepBUpoBaHne BXOOHbIX CUrHANOB C NogaepXXMBaHNeM ANarHOCTUKN
no anroputmy 1002D ( Tonbko ucnonHeHus NAC-05 ¢ moagynem ueHTpansHOro npoueccopa
MLLM-5A8).

O6Lwee konmyecTso 6nokoB pyHKUMOHaneHom norukun 120.

lMporpammmupoBaHue anropuTMOB CUrHaNM3aumMm n 6roKMpoBKK onmcaHo B 3.9 pykoBoAa-
ctBa nonb3oBartena LIKINIM.421411.005 U3.

MporpammmupoBaHe anropMTMOB pacyeTHbIX PYHKLMOHaNbHbIX 61I0KOB ONMcaHo B
3.9.14 pykoBogcTsa nonb3oBatena LIKI1M.421411.005 U3.

2.3.2 CeeToBYI0 curHanmsaumio cpabaTbiBaHUSA ATYMKOB KOHTPONMPYEMbIX NapamMeTpoB.
CseToBag curHanusaumus ocyLecTBngeTcs Ha cBeToBoM Tabno, coctosiwem m3s 6 (MAC-05-2E),
12 (MAC-05-4A) siveek kpacHoro ceeydeHust, unu 24 (NMAC-05-8F) TpéxuBeTHbIX ssyeek, nnm
akpaHe rpadudeckoro XKW (NMAC-05-8C, NMAC-05-8CD, NAC-05-8DR, NAC-05-(8+8)CD):

— B pexumMe "npeaynpeantenbHOn curHanusaummn® - npepbiBUCTbIM CBETOM C 4acTOTOM
npepsbiBaHuna 1 'y (ans NAC-05-8F — uBeT cBeYeHNs XENTbIN);

— B peXuMe "aBapunHoOn curHanusauumn' - npepbIBUCTbIM CBETOM C YaCTOTOW NpepbiBa-
Hua 2 'y (ons MAC-05-8F — uBeT cBeYeHUs KpacHbIn);

— B pexume "nHgukaums" - HenpepbiBHbIM cBeveHneMm (ans NAC-05-8F — uBeT cBeyeHus
3enéHbIn).

Pexum cBeToBOM CUrHanuMsaumm nporpaMmmupyeTcs ansa Kaxxgon ayerku. Ha ogHy suen-
Ky CBETOBOro Tabno moayns MHAMkaumMm MoxeT 6biTb 3anporpaMMmnpoBaHoO A0 4 ANCKPETHbIX
CUrHanoB. OTUMU CUrHanamm mMoryT ObITb:

— cobcTBeHHble auckpeTHble Bxoabl [MAC-05 ¢ mogynen seoga MBWN-5 n MBC-9;

— yCTaBKM NO aHanorosbiM Bxogam moayrnen ssoga MBAU-3, MBAO-3, MBIC-3, MBCT-3;

— BbIXOAbl PYHKUMOHanNbHbIX 6510K0B norukn (tonbko ans ®BJ1 Ne1 — 62);

— OWCKpPETHbIe curHanel, nocTynatowme no codbcTtBeHHon fokansHom cetu MNAC-05.

2.3.3 3ByKOBYIO NpeaynpeauTenbHY0 U aBapuUnHyIO curHanmsaumio cpabatbiBaHus oaT-
YMKOB KOHTPONMPYEMbIX NapamMeTpoB.

3ByKOBas CUrHanu3auus ocyLLeCcTBSEeTCS NPepPbIBUCTbIM 3BYKOM. [1Na MCNOSTHEHUI
MAC-05-8DV(W), NMAC-05-8CDV(W), NAC-05-8DR, TlNAC-05-8CDU, NAC-05-(8+8)CDU 4acTo-
Ta 3BYyKa npegynpeantensHon curHanusaumm — 800 Iy, yacToTa 3ByKa aBapunUHOM CUrHanmsa-
uumn - 3000 My. [nga octanbHbIX MCnonHeHn YactoTa 3syka 3000 My ana obonx TMNOB cUrHa-

nu3aumun. YactoTa npepbiBaHuUs 3ByKa nNpeaynpeauTenbHon curHanusaumm — 1 'y, yactoTa
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npepbiBaHUSA 3BYyKa aBapumMHON curHanusaumm — 2 'y, B pexunme "nHgmkauyumn” 3sykoBasi CUrHa-

nmnsauus oTCyTCTBYET.

2.3.4 KOHTPOSIb UCMPaBHOCTN CBETOBOM M 3BYKOBOM CUrHanvM3aunmn TeCTtoBom nporpam-
MOW, KoTopasa 3anyckaetca kHonkon "KOHTPOJIb".

2.3.5 KButnpoBaHune n cbpoc CBETOBOW N 3BYKOBOW CUrHanu3awumm

CBeToBas 1 3ByKOBas curHanuaauus Ha nuueson naHenu (mogyrne nHamkauum) NMAC-05
KBUTUpPYeTCs HaxaTtueMm kHonkn "KBUTUP", npu aTom ocyLuecTBnsAeTcH ralleHne 3ByKOBOro
cuUrHana v nepeBos NPepPbIBUCTOrO CBETOBOIO CUrHana B HENpepbiBHOE CBEYEHME.

HaxaTtune kHonkn "CBEPOC" Takke cCHUMaeT 3ByKOBOW CUTHaN 1 NepeBoauT SYEnkn cee-
TOBOro Tabno B HenpepbIBHOE cBeYeHME. HenpepblBHOE CBEYEHME SYENKM CBETOBOrO Tabno
nocre KBUTUPOBAHNA COXPaHAETCS 4O Tex Nop, Noka JaTyuK Ha COOTBETCTBYHOLLEM BXO4E He
nepenget B coctosiHne "HOPMA" 1 He HaxaTa kHonka "CBPOC". NocnenosatensHOCTb
HaCTYNNeHns 3TUX ABYX COObLITUI HE NMEET 3HAYEHUS!, TO ECTb siyerka Tabno coxpaHseT He-
npepbiBHOE CBEYEHNE OO0 TEX NOop, NOKa He NPOM30ONAET NocneaHee U3 HUX.

B pexxume cBeTOBOM CUrHanu3auum "MHamMkaumsa" raleHme ss4enkn cBeToBoro tTabno
npoucxoguT npu nepexone Aatymka B coctosiHe "HOPMA".

CseToBas 1 3ByKOBas CUrHanM3auus Ha NMLEBOWN NaHENM Takke MOXET ObITb KBUTUPO-
BaHa 1 cbpoLlueHa no KoMaHAam C BEPXHEro YpoBHS Mo nHTepgency RS-485.

NCTOYHMKM KBUTMPOBaHMS U COpOCa BHELUHEN CBETOBOM M 3BYKOBOW CUrHanuM3auumn npo-
rpPaMMUpPYOTCA ANSA KaX4oro BbiXxo4a BHELLUHEN CBETOBOW MU 3BYKOBOW CUrHanusauum nHau-
BMAOYyanbHoO:

— oT kHonok "KBUTUP" n "CEPOC" Ha ueHTpanbHon naHenu MNAC-05;

— OT BHELLHNX KHOMOK KBUTUPOBaHUS 1 cbpoca;

— C BEPXHEro ypOBHS ynpasneHusi no nHtepdenicy RS-485.

BHeLWwHne KHONKN KBUTUPOBAHNA 1 cOpoca MOryT ObiTb NOAKITHOYEHBI K NMOObIM ANCKPET-
HbiM Bxoagam MNAC-05.

2.3.6 BbiBOA curHanoB ynpaBneHus 1 BHeELLHEN CBETOBOW U 3BYKOBOW CUrHanNu3aummn Ha
AnckpeTHble Bbixoabl MP.

Kaxgbin Boixog MP MoxeT ObiTb 3anporpaMmMmnpoBaH B OOHOM M3 TpeX BapUaHTOB:

— BbIXOA4 ynpaBnsowmmn (6y10KMPOBOYHbIN);

— BbIX0O/[ BHELUHEN CBETOBOW CUTHanNM3aLuum;

— BbIXO[, BHELUHEN 3BYKOBOW CUrHanM3auuu.

Bbixog ynpasnsoowmin (6rOKMPOBOYHLIN) MOXET ObITb 3anporpammMmmpoBaH Ha paboTy B

OOHOM 13 ABYX PEXUMOB!
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— BbIX0g, C 6GrTOKMPOBKOM, 3TO O3HAYAET, YTO aKTUBHOE COCTOSIHNE BbIXOA4a COXPaHAETCS
A0 BO3BpaTa BXOAHOMO cuUrHana, Bbl3BaBLUErO 3TO aKTUBHOE COCTOsIHME, B cocTosiHne "HOPMA"
n HaxaTtmsa kHonkn "CBPOC";

— BbIxoz 6e3 6yIOKMPOBKM, 3TO O3HAYAET, YTO aKTUBHOE COCTOSHME BbIXO4a COXpaHseTCs
TONbKO O BO3BpaTa BXo4HoOro curHana B coctoaHme "HOPMA" (6e3 HaxxaTtusa kHonku "CBPOC").

2.3.7 CamoguarHoctuky ucnpasHoctu mogynewn NAC-05 n nHagnkauuio HopmarnbHON pa-
00TbI NpepbIBUCTbIM CBeYeHneM 3eneHoro ceetogmoaa "CTATYC" Ha nuueBon naHenu npmbo-
pa n ceetoanonos "OUT" Ha ppOHTarnbHbIX NAHENAX MOAYNEN CBA3N C OObEKTOM, CUTHANN3U-
PYHOLLMX O Hann4ymMm obMeHa gaHHbIMW MeXay MOoAySieM LeHTparbHOro npoueccopa u nepude-
purHbIMn Mmoaynamn. Moayns MP-51 gononHUTENbHO CHABXeH NHOUKaATOpPaMmn akTUBHOIO CO-
cTosaHMa perne. Moaynb LeHTpanbHOro npoleccopa AoONOSTHUTENBHO CHabXeH nHaMKaTopamu
BblbOpa agpeca nepudepmumnHoOro Moaysns n nHankaTtopamm obmeHa no nHtepdencam RS-485.

2.3.8 lHoMKkaumio Ha XXnakokpucTanmyeckom gucnree, cogepxawem 4 ctpokm no 20
3HakoB (PKKWN):

— TeKyLLLero BpeMeHu 1 aaTbl;

XypHana cobbITui;

COCTOSIHUS1 aHaNOroBbIX CUrHanNoB;
COCTOSAAHUSA ANCKpeTHbIX BbixogoB "BKJTKOYEH / BbIKITKOYEH";

AaHHbIX O BCEX COObITUSX, 3aq3I/IKCI/IpOBaHHbIX r|p|/160p0M B apXxuBe;

— HacTpoek npubopa.

2.3.9 ApxusupoBaHue. EmkocTb apxmBa - 1000 cobbiTuiA. ApXMB COCTOMUT M3 3anncen,
Kaxkgasi 3anncb COAEPXKUT cnefyoLLyo nHpopmMaumio:

— HOMEp BXO4HOro ANCKpPETHOro curHana (4o 384 curHanoB) unm BbIxogHoro pene (oo
64 pene);

— Kop, cobbITnS - NpeaynpeauTernbHasi CUrHanu3aums, aBapunHasi curHanusaums, Hopma
unun cpabartbiBaHme / OTNyCKaHWe BbIXOAHOMO perne;

— roa, Mmecsu, AeHb Mecsilua, Yac, MUHyTa, CeKyHaa obHapyxXeHust cobbITus.

MpuBsiska cobbITUIN K peanbHOMY BpEMEHU OCYLLECTBMASETCA YacaMy pearibHOro BpeMeHM,
nporpammMmHoe obecneyeHne cnyx0Obl peanbHOro BpemMmeHn obecnevmBaeT y4eT BUCOKOCHOTO ro-
na. becnepebonHocTb paboThbl HacoB obecnevnBaeTcs pe3epBHOM NUTUEBOK baTapeen Tuna
CR2032. Cpok cnyx6bl 6aTapen — 5 ner.

MporpammHoe obecneveHne YTeHNsa 1 gokymeHTupoBaHusa apxmsa NAC-05 npuseaeHo B
npunoxeHum .

2.3.10 NcnonHeHus MNMAC-05-8 CD, NMAC-05-8DR, TNAC-05-(8+8)CD ¢ HMI-naHenbio B

©a3oBou koHGUrypauum nporpammMmHoro obecneyeHms obecneunsatoT oTobpakeHne CoCTOAHUS
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o6bekTa Ha rpadMyeckoM 3KpaHe B BUAE PasfMyHbIX BUAEOrpaMM, CO34aBaeMbIX MPOEKTHbIM

nyTeM, C UCMOMb30BaHNEM LUTATHbIX CPeACTB NpoekTMpoBaHua HMI-naHenu (cm. n. 1.14 gaHHo-
ro ,D,OKyMeHTa). Ha CEeHCOpPHOM 3KpaHe, B HUXKHEN 4acTun, nmeeTcd nosne ¢ BupTyalnbHbIMA KHOMM-
kamu: « CUTHATTM3ALNAY», BAPITPA®bI», « TPEHObI», «KBUT.», «CBPOC» n 1.4. € nomo-

LLIbIO KOTOPbIX MOXXHO Bbl3blBaTb HY>XHble BUOEOIrpaMMbl U YNPaBIIATb curHanusaumen.

2.4 XAPAKTEPUCTUKN AHANTOMOBbLIX MOZYNEN BBOAA

2.4.1 onyckaemas gononHutenbHasa norpewHocts MBCT-3 (MYBB), Bbl3aBaHHas nsme-
HeHnem TemnepaTtypbl CBOBOAHBLIX KOHLOB TepMonapbl BO BCEM AuanasoHe paboynx Temneparyp
MAC-05, He npeBbiwaeT 1 °C (Npu UCNONb30BaHUM BHELLHEN KOMMeHCaLNoHHON kopobku KK-6).

2.4.2 BxogHoe conpoTtuenenne MBCT-3 (MYBB) He meHee 100 kOm.

2.4.3 Conpotuenenue nuHum ceasnm MBCT-3 (MYBB) ¢ Tepmonapon, Bknto4asa conpo-
TMBMEHNE TEPMOINEKTPMYECKOro npeobpasosaTtens, He 6onee 100 Om. NMpn 3TOM NUHKS CBA3U
A0 KoMMneHcaunoHHom kopobku KK-6 formkHa BbINOMHATLCA TePMOKOMMNEHCALMOHHBIMU NPOBO-
Aamu.

2.4.4 MakcumansHOe ConpoTuBIieHne Kaxaoro nposoga coeanHeHna MBCT-3 (MYBB) ¢
TepMoMeTpom conpoTusneHns He 6onee 10 Om. ConpoTMBNEHMS NPOBOAOB NMHUW AOSMKHbI
oTnun4yaTtbeca Apyr ot gpyra He 6onee yem Ha 0,02 Owm.

2.4.5 Bpems ycTaHoBneHns BbixogHoro curHana MBAU-3, MBAO-3, MBCT-3, MYBB npu
N3MeHeHUn BxogHoro curHana ckadkom ot 0 go 90 % wmnm HaobopoT - He 6ornee 1,0 c.

2.4.6 BblumcnutenbHast obpaboTka nameputensHon nHgopmaumm (MacutabmupoBaHme n
nuHeapusaums NPUHMMaeMbIX CUTHaNoB, pacyeT U3MEPEHHbIX 3HAYEHUN B (PU3MYECKUX BENU-
YMHaX TEXHOMOMMYECKMX NapamMeTpoB) U NapameTpupoBaHMe BXOLOB MOAYNSA NO4 KOHKPETHbIN
WCTOYHMK BXOAHOIO CUrHana OCyLEeCTBNSAETCA MUKPOMNPOLLECCOPOM, BCTPOEHHbLIM B KaXkabi 13
nepeyncneHHblx moaynen. 3HadeHnss KOaPUUNEHTOB NepecyeTa COXpaHSaeTCs B 3HEProHe3a-
BMCUMOM NaMATU Kaxgoro moayns. Metoauka nporpaMMmnpoBaHms U3noxeHa B pasgene 6
HacToswero LIKNIr.421411.005 P3.

2.5 AC-05 nuTaeTcsa oT ceTn NepeMeHHOro Toka HanpsbkeHnem 220 B ¢ gonyckaembiMm
OTKNOHeHnem oT MuHyc 15 go nntoc 10 % n yactotom 50 'y ¢ gonyckaeMbiM OTKIOHeHMEM + 2 %.

2.6 MakcmmanbHas notpebnsemasa mowHocTtb MNAC-05 - He 6onee 90 B-A.

2.7 Mpwn Hannuun moaynsa 6ecnepeborHoro nutaHms MBI obecnevnBaeTcs aBTOHOMHasA
paboTta NAC-05 npyn nonHon Harpyske (BCe MHANKATOPbI FOPSAT, BCE pene BKIOYEHbI) B TeYEHNE
BPEMEHU He MeHee 15 MUH.

2.8 Bpems yctaHoBneHus paboyero pexuma NAC-05 (npegBapuTenbHbI NPOrpeB) - He
6onee 0,25 u.
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2.9 N3onsauma anektpuyeckux uenen NAC-05 cornacHo TOCT P 52931-2008 npw
HOPMarbHbIX KNMMaTUYECKMX YCIOBUAX BblOEPXKMBAET B TedeHne 1 MUH BO3aeNCTBME UCMbITa-
TEeNbHOro CUHycouaanbHOro HanpskeHust yactoton (50 £ 2) 'y 1 3HaYeHnem:

- 0,5kB - MexXxay nckpobesonacHbIMU LensiMn 1 3a3emrnieHHbIMn Yactamum MAC-05;

- 15kB - Mexay nckpobesonacHbIMM LeNAMU U CUMOBbLIMU U BTOPUYHBIMU LIEMSMM,
a Takke Mexay LensiMm ceTeBoro NMTaHusa 1 3asemneHHbiMn yactamm MNMAC-05.

2.10 DnekTpnyeckoe CoONpoTMBIIEHME U3OMNALMM SNEKTPUYECKUX Llenen ceTeBoro nurta-
Hus MAC-05 oTHOCKMTENBHO KOpMyca NPy HOpMarnbHbIX KMMMaTUYECKMUX YCITOBUSIX - HE MeHee
40 MOm no NOCT P 52931-2008.

2.11 MNAC-05 B TpaHCMOPTHOWM Tape BblAep>KMBaeT BO3LENCTBUSA CreayoLwmx KnmmaTu-
YeCcKnx haKkTopoB:

- TemnepaTypbl oT MuHyc 50 go nntoc 50 °C;

- OTHocuTenbHoM BnaxHocT (95 + 3) % npu TemnepaType 35 °C.

2.12 TNAC-05 B TpaHCMOPTHOM Tape ABNSeTCH NPOYHbLIM MPY BO3AENCTBUM CrieayroLmx
MeXaHMKO-ANHAMUYECKNX Harpy3oK, AeNCTBYHOLINX B HanpaBneHmm, 0603Ha4eHHOM Ha Tape
MaHUNynaumMoHHbIM 3HakoM "BEPX" no TOCT 14192-96:

- BMBpaumm c yactotom ot 10 go 55 Ny n amnnutygon cmewlenuns 0,35 mm;

- yJApoB CO 3HAYeHUeM NMUKOBOTO yAapHOro yckopeHust 98 m/c? (10 g), ANUTENbHOCTbLIO
yaapHoro nMmnynbsca 16 mc, yucnom ygapos 1000 + 10;

- yaapos npu cBo6ogHOM nageHun ¢ BoicoTbl 500 MMm.

2.13 MAC-05 BblaepxmBaeT BO3AENCTBME MArHUTHbIX NOJIEN CETEBOMW YaCTOThbl C Hanps-
»keHHocTbo A0 40 A/m no TOCT P 52931-2008.

2.14 MOKA3ATEN HALEXXHOCTU

2.14.1 NAC-05 aBnseTca BoccTaHaBNMBaeMbIM, HEPEMOHTUPYEMbIM, 0BCNYyXMBaEMbIM
n3genuem, KOHTPoONUpyeMbIM Nepea NPUMEHEHNEM.

2.14.2 Kputepuem oTkasa aBnsieTcs HapylieHme pyHkunoHmposanus MAC-05.

2.14.3 CpepaHsas HapaboTka Ha oTka3s - He meHee 100000 u.

2.14.4 CpeaHunii NOMHbIN CPOK CnyXbbl - 12 ner.

2.14.5 lMonHbIN Ha3Ha4YeHHbIN cpok cnyxbbl — 10 neT.
3 COCTAB uU3OENUA

B coctaB nsgenua BxogsaT:
— npubop aBapuinHon curHanusauum n 6nokmnposku NAC-05 B 3aBucumocTun

OT UCMNOJTHEHUSA B COOTBETCTBUM C TAONMUEN 1.5, WT. . . . .. oo e e 1
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— BcTaBka nnaBkada BM2T-1U-2,0 A, WT. . . ..o e e 1
— BUHT MBX25 DINO33, LUT. . . ot ottt e e e e e e e e e e e e 4
— ramka M6.01.059 TOCT 5915-70, UT. . . . ot vt 4
— wanba 6.01.059 TOCT 10450-78, UT. . . . oo\ttt e e e e e 4
— wawnba 6 651 TOCT 6402-70, LUT. . . ..ttt e e e e e e 4
— OTBEpPTKA MPUBOPHAA 3X75, LUT. . . . .ottt ittt e ns 1
OkcnnyaTtaunoHHbIe JOKYMEHTbI:
— pykoBoacTeo no akcnnyatauum LIKINTM.421411.005 PO, aKk3. . ... ........ 1
— MacnopT COOTBETCTBUSI TEXHUYECKOMY pernameHTy TaMoXXeHHOro

cotoza TP TC 012/2011 UKJIT.421411.005TIC TP, 3K3. . . . . o oo e e e e 1
— nacnopT UKJT.421411.005T1C, 9K3. . . . ..o oo i 1
— pykoBoacTteo none3osartens UKIT.421411.005 N3, 9k3. . .. ............ 1
— meTtoguka nosepkn MIM-2201-0004-2011,9K3. . . . ..o oo i it 1
— KOMMAKT-ANCK C CEPBUCHON MPOrPaAMMON, LUT. . o v vt i e e e ii e e e e e 1

MpumeyvyaHus:

1 Tpwu noctaeke B oanH agpec naptum NMNAC-05 gonyckaeTcs npunaraTtb No 1 9ka.
LIKIT.421411.005 P3, LKINIr.421411.005 3, LUKJIM.421411.005 NC TP, MIM-2201-0004-2011,
no OQHOMY KOMMaKT-ANCKY U NO OOHOW OTBEPTKE Ha kaxable 5 npnbopos.

2 Bce nocrtaBnsiemble MOLYNN YKOMMSIEKTOBaHbI OTBETHLIMU YacTAMU pa3beMoB. [ns
moaynst MP-53 ncnonb3ytoTcs TPEX KOHTAKTHbIE KabenbHble pO3eTKN Ha KaXabln BbIXOA (8 LWTyK
Ha moaynb), Ona moaynss MBCT-3 - TpPEX KOHTaKTHbIE KabernbHble PO3ETKM Ha Kaxabln Bxog (6
LUTYK HA MoAynb).

3 Kopobka komneHcaumoHHas KK-6 LIKJTT.685631.002, noctaBnsieTcst N0 OTAESIbHOMY

3akasy B komnsiekte ¢ mogyrnem MBCT-3 (MYBB), HacTpoeHHbIM A51s1 paboTbl C TepMonapamu.
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4 YCTPOUCTBO U PABOTA

4.1 TTAC-05 coctouT 13 crneayrowmx Moaynen:

— mMogynb nutanua Mr-05/19 (Mr1-19 ana NAC-05-8 CD, NMAC-05-(8+8) CD);

— MoAynb ueHTpaneHoro npoueccopa MUM-5K (MUM-5C, MUIM-5R wnan MUTM-5A8 ona
MAC-05-8 CD, NAC-05-(8+8) CD);

— MOAyIb UHAUKauuu;

— MoAynu BBoAa AUCKpeTHOM nHdpopmaumn (ncnonHenns MBOW-5, MBLC-9);

— MoAynu BBoga aHanoroson nHgopmauum (ucnonHeHns MBAU-3, MBAO-3);

— MoAynb BBOAA curHanos TepmonpeobpasoBatenen MBCT-3;

— MoAynb yHMBepcasnbHoro sBoaa-sbisoga MYBB;

— MoAyInb TOKOBOro BbiBoAa nckpobesonacHoin MTBU-5;

— mogayrnv pene MP (ucnonHenmna MP-51, MP-53).

B 3aBucmumocTtn ot ucnonHeHuns NMAC-05 komnnektyeTcs pasnmyHbIM codeTaHMEM MOAY-
newn. Bce ananorossie mogynn MBAW-3, MBAO-3, MBIC-3, MBCT-3 3anmcTBoBaHbl 13 Npeob-
pasoBartens nameputenosHoro MKCW-03 LIKI1TM.421431.001 TY.

Mogaynu yctaHaBnNnBaloTCA B Kapkac ¢ 0bpaTHOW CTOPOHbLI Npubopa B pasbeMmsl, 3akpen-
NeHHble Ha Kpocc-nnarte. Mogynb nutanua Ml obecneunBaeT nuTaHMe BCEX MOAYNEN Hanps-
XeHnem +12 B no wuHe nuTaHusa Kpocc nnaTbl, Heo6XoauMble HanNPSXXeHUs Apyrmx HOMMHaNoB
ANA KaXXgoro Tmna moayns oopmMupyroTcsl Ha KaxaomM moayrne U3 HanpsbkeHus +12 B cob-
ctBeHHbIMU DC-DC npeobpasoBatensmu.

B ncnonnenusax MAC-05-8DR, NAC-05-(8+8)DR ycTtaHOBMNeHbI ABa MOAYyNSA LEeHTpanbHO-
ro npoueccopa, paboTalLmx No CXEMe «ropsivero» pes3epBuUpoBaHMS.

B ucnonnenusax NMAC-05-8DR, INAC-05-(8+8)DR, INAC-05-8 CD, NAC-05-(8+8)CDU
yCTaHoBreHbl ABa Moayns nutaHna MIM-19 no cxeme ropsidero pesepBuUpoBaHUs. SNEMEHTHI
y3ra ropsidero pesepBuMpoBaHUs pacnonoXeHol Ha kpocc nnate MKI 19 _11.

B ogHom ncnonHeHum NMAC-05 moxeT ObiTb YCTAaHOBNEHO NPOM3BOSIbHOE COYETAHNE MO-
aynen BBoda-BbiBoga. MakcumansHoOe KONMYecTBO BXOA0B MOXET ObITb AOCTUIHYTO Npu yCcTa-
HOBKe TOSIbKO MoAayren Beoda (CcMm. Tabnuuy 1.4), MakcumManbHOe KONMYECTBO OUCKPETHbIX Bbl-
XO[0B - NpW yCTaHOBKe BOCbMW MoAynewn BoiBoga (cM. Tabnuuy 1.5).

KonnyectBo 1 T1n nocTaBnseMblx Mogynen onpeaenseTcs npu 3akase.

Mogaynu ycTtaHaBnnBaloTCH cnpasa OT MOAYINA LeHTpanbsHoro npoueccopa B cregytowen
nocriegoBaTeNibHOCTU — MOAYNN OUCKPETHOro BBOAA, MOAYNM aHanoroBoro BBoAa, Moaynu

AVCKPETHOro BblBOAA, MOAYNN aHaroroBoro BbiBoga No Mepe Bo3pacTaHusl KoAoB MOAYIEN.
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Jlornyecknin agpec moaynsa BBo4a-BbiBOAA 3a4a€TCA KOAMPOBKOW MO MECTY Ha Kpocc-nnaTe

MKT1. AgpecHble gelwmdpaTopbl BCTPOEHbI B KaXAbl MO4YNb BBOAA-BLIBOAA.

B ncnonHenuax NAC-05 c¢ npoueccopom MLM-5A8 moxeT 6bITb yCTaHOBMEHO A0 ABYX
moaynen MTBW-5.

Ha BHelwwHeM obpese moaynen ycTaHOBMNEHbI 6104HbIE BUNKN pa3beMHbIX COeaNHUTE-
newn ons NOAKNIYEHUs cnegyowmnx Lenen:

— BXOAHbIX McKpobesonacHbix uenen MBOW-5 (12 Bxogos), n/unu obLuenpomMbILLIEH-
Hbix MBOC-9 (12 Bxogos), u/vnu aHanorosbix uenen mogynen MBAW-3, MBAO-3, MBCT-3 (no
6 BxoA4oB), BxogoB u Bbixogos MYBB,;

— BbIXogHbIX uenen MP (MP51 — 8 penenHbIX BbIXO4OB C HOPMaribHO Ppa3OMKHYTbIMU KOH-
Taktamu, MP53 — 8 peneiiHbix BbIXOAOB C NEPEKTYaoLWMMMN KOHTaKTamu;

— BbIXOAHbIX Lenen MTBU-5 (6 aktuBHbIX BbixogoB 4 — 20 MA);

— pasbemoB UHTepgenca RS-485 MUI-5K, MUTM-5C, MUIM-5R 1 MLIM-5A8;

— pasbéma uHTepdenca Ethernet MLIM-5A8 (unn HMI-naHenen ons COOTBETCTBYOLLNX
NCIMONHEHUN);

— pasbéma nHtepdgenca USB MLIIM-5A8;

— "CETb" 220 B 1 DC OK MTI1-05, Mr1-19.

MoHTax xunn kabenen Ha OTBETHblE kKabenbHble PO3ETKN Pa3beMOB OCYLLECTBNAETCA
BUHTOBbLIM 3aXXMMOM (NMO4 OTBEPTKY).

C obpaTHOM CTOPOHbI Kapkaca MMeeTCs 3aXXKMM 3aLMTHOMO 3a3eMieHus.

4.2 KOHCTPYKTUBHO Npmnbop BbINOSIHEH B BUAE ogHoro 6noka. BHewHun sng MAC-05 ¢
MOAynsiIMW CBETOANOLHOM MHOMKALMM NOKa3aH Ha pucyHkax 1.1 - 1.5, BHewHun sug MNMNAC-05-8
CDU c HMI-naHenbto nokasaH Ha pucyHke 1.6, BHewHun Bua NAC-05-(8+8)CDU nokasaH Ha pu-
CyHKe 1.7.

4.2.1 Ha nuueon naHenu MAC-05-2E, NMAC-05-4A, MNAC-05-8A, NAC-05-8F pacnoso-
XXeH Moayrnb ANCKPETHOM MHAUKaLUUK, Ha KOTOPOM PacrofnoXeHbl:

— )KI/ILI,KOKpI/ICTaJ'IJ'II/I‘-IeCKVIIZ MHONKaATOP - 4 CTPOKK Nno 20 cMmBOOB;

YCTPONCTBA CBETOBOW MHAUKaAUMKN — 6, 12 nnun 24 ceetogmoaa noBbILLEHHON SPKOCTH;

3 CJ'Iy)Ke6HbIX CBeTOaANOOHbIX NHOMKaTOpPAa;

nbe3ounaryyaTerb 3ByKOBOIo curHana;
— 7 KHOMOK Ans ynpasneHus npubopom.
[Mog cBeTOUNBTPOM YCTAHOBIIEH BKIaAbIWW - paccemBaTerb U3 KapaHOalHOW KanbKu,

Ha KOTOPOM HaHeCeHO obo3HayeHne HOMeEpa KaHalla HOuKaunun.
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4.2.2 Ha nuueon naHenu ncnonHenus NMAC-05-8CD pacnonoxeHbl rpadonyecknim nHau-
KaTop C CEHCOPHOWN NaHenbto, KHOMKM KBUTUPOBaHMA n cbpoca, 2 cnyxebHbix CBETOANOOHbBIX
NMHOMKaTOpPAa M XUOKOKPUCTANIMYeCKUn nHaukaTop - 4 ctpoku no 20 CMMBONOB.

4.2.3 Ha nuueson naHenn ucnonHeHuns NMAC-05-2M pacnonoXxeHbl rpadpuyecknin nHam-

KaTop C CEHCOPHOWN NaHenbto, KHOMKM KBUTUPOBaHUS U cbpoca, CrnyXebHbln CBETOANOAHbBIA UH-

[MKaTop.
4.3 Mofynb ANCKPETHOM MHOMKALIAM

4.3.1 B ucnonHenuun NMAC-05-4A npumeHeH Moayrnb AUCKpeTHOM nHankaummn MOAUS-12.
BHewHnn Bua nevyaTtHon nnatel mogyna MOW5-12 npuBeaeH Ha pucyHke 4.1.

Ha nnaTte yctaHOBNEeHblI CBETOAMOAHBbIE U3TTyYaTen NOBbILLEHHOW SPKOCTU MHAMKALMM
cocTosAAHNSA o6bekTa HL1-HL12, )xngkokpuctannuyecknin aucnnen, cogepxamm 4 ctpokm no 20
3HakoB (XKKW), ceetoanoapl "CETbB", "CTATYC", "BJ1. OTKIJT", KHONKM onepaTMBHOro ynpasreHus
"CBEPOC", "KBUTUP", "KOHTPOIJb", 4 kHonkn ynpaenenunsa XK n nbesonsnyyatens BQL.

MOWN-5 obecneumBaeT nHanKauuIo Ha xugkokpuctannmyeckom gucnnee (PKKN):

— TeKyLlero BpeMeHu 1 aathbl;

— XypHana coObITui;

— COCTOSIHUSI aHaNoroBbIX CUrHASOB,

— COCTOSHUSI ANCKPETHbIX BbIXOO0B;

— [aHHbIX 0 cobbITMAX, 3adMKCMPOBAHHbLIX MPMOOPOM B apXmBE;

— HacTpoek npubopa.
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PucyHok 4.1 — lNnata moaynsa nHamkaummn MON5-12
36



“1® MAC-05
LIKIF.421411.005 P9

n3m."8"
4.3.2 NcnonHeHune MAC-05-2E oTnnyaeTcs MCnonb3oBaHNEM MOLYNS UHAMKaLUN

MOW5-6 Ha 6 aueek cBeTOBOM curHanusauun. KoHcTpykums moaynsa nHankauun MAN5-6 npu-
BeJleHa Ha pUCyHke 4.2.
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PucyHok 4.2 — lNnata moaynsa nHankauun MON5-6

4.3.3 NcnonHeHune MNMAC-05-8F oTnmMyaeTcs NCNOMb30BaHMEM MOAYIMS MHAUKaLUK
MAOWNS5-24L Ha 24 syelnikn CBETOBOW CUrHanNmn3aumm ¢ TpEX LuBeTHbIMK cBeToanogamm. KoH-

CTpyKuma moayns nigukauum MON5-24 npusegeHa Ha pucyHke 4.3.
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PucyHok 4.3 — lNnata moayns nHankauun MANS-2414

4.4 Mopynb MHOVKALMYM MOW-5/19-D

KoHcTpykuma moaynsa nngmkaumm MOW-5/19-D npuBeaeHa Ha pucyHke 4.4. Ha nuueson
CTOpPOHE NniaThbl yCTaHOBMEHbI 6 kKHOoMok ynpaeneHusa, ceetognonbl CTATYC mn BJ1 OTKJ1, nnata
YKKW D1. OcTtanbHble anemMeHTbl pacrnosioXXeHbl Ha obpaTHOM CTOpoHe nnatbl. Mukponpouec-

cop D2 obecneunBaeT pyHKkumoHmposaHme XKKU n nepegady gaHHbix ot mogyns MU, Takke Muk-
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ponpoueccop D2 yepes cornacytowme TpaH3ncTopbl VT2-VT5 bopmmpyeT OBYXHACTOTHYIO 3BY-

KOBYIO CUrHanu3aumo (npegynpeanTesibHyo 1 aBapunHyo) Ha noesounsny4vartene BQ1.

MmnynbcHbI ctabunusaTtop D3 bopmmpyeT Hanpsbkenve +5 B ans nutaHna MukponpoLec-
copa n XKKW.

CoepnuHeHne moayns MAWMS-D ¢ kpocc-nnaTon ocyLwecTBAsieTca NocpeacTBOM rMOKoro
NEeHTOYHOro kabens yepes pasbem X2.

Mogaynb cHabxeH pazbeMoM nporpaMmmmupoBaHmsa X1, N03BONSAOLLMM NPOM3BOAUTL 3a-

nMCb NporpamMM B NamsiTb MUKpOMNpoLieccopa.
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PucyHok 4.4 — Nnata moayna nHankaumm MOAN-5/19-D
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4.5 'PAGUNYECKUM MHOMKATOP WEINTEK 9,7

4.5.1 Onucanune ncnonHenma NMNAC-05-8C ¢ HMI-nanenbto WEINTEK 9,7

npmueegeHo B NpusioXXKeHnmn B.
4.6 Mofynb LEHTPANLHOIO MPOLIECCOPA

4.6.1 BHewHun Bng nevatHon nnatbl moayna MLUIM-5K/19 npuBeneH Ha pucyHke 4.5.
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PucyHok 4.5 — Nnata moayns ueHTpansHoro npoueccopa MLUIM-5K/19

Moaynb ueHTpanbHOro npoleccopa obecnevmBaeT BbINOMHEHME 3a4aHHOMO anropuTma
curHanusaumm n 6noKMpoBKK, opraHmsanmio obmeHa ¢ nepempuiiHbiMM MoaynNsiMy BBoAA —
BbIBOAA, MOAYNIEM MHANKALMW, NIOKANbHBbIMU CETSAMMU HMXKHETO U BEPXHETO YPOBHSI.

Ha nnate yctaHoOBneHbI:

— MUKPOCXeMbI: LeHTpanbHoro npoueccopa (D6), KoOMMyHMKaLWMOHHOrO npoLeccopa
cobCTBEHHOM NoKanbHOWM ceTn HMKHero ypoBHs (D4), BHewwHen M3Y apxusa (D5), yacos pe-

anbHoro sBpemenu (D7);
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— MUKPOCXeMbl MOMHOCTBLIO N30NMPOBaHHbLIX ApanBepoB nHTepgenca RS-485 D1-D3
(coBmelLeHbl ¢ BcTpoeHHbIM DC-DC npeobpasoBaTtenem nuTaHUs U30NIMPOBaHHOW YacTu Lenm
RS-485);

— cBeToaMoAbl MHAMKauun obMeHa ¢ nepudepunHbiMm Moaynamu HL4 n mogynem mH-
ankaummn HL5;

— cBeToamoabl obMmeHa nHdopmaumen no RS-485 (A0, BO) cobCTBEHHOW NOKaNbHOM CeTu
HWXHero ypoBHsi — HL3, obmeHa nHdopmaumen no RS-485 (A1, B1) nokanbHoOM ceTn BEPXHETO
ypoBHA — HL2, o6meHa nHdopmauuen no RS-485 (A2, B2) ¢ HMI-naHenbto unv yganeHHbIMu
cpeacTBaMu BHelwHen nHamkaumm tuna NMCC-07 — HL1;

— KHonka "RESET" — S2;

— Tpu pasbema BHelWHux coeamHeHnn: RS-485 (A0, BO) cobcTBeHHOM nokanbHOM cetu
HWxHero ypoBHs — X1, RS-485 (A1, B1) nokanbHOM ceTN BEPXHErO YPOBHS — X2 1 oOMeHa MH-
dopmauuen no RS-485 (A2, B2) — X3.

MmnynbcHbIi cTabunuaaTtop D8 doopmupyeTt HanpsxeHue +5 B gna nutanmna MUIM.

Ha nnate B cneuunansHOM rHesge yctaHoBrieHa batapenka pe3epBHOro nNuTaHus 4yacos
peanbHoro BpemeHun B1. dukcaums 6atapeun B rHe3ge OCyLLeCTBAETCA NPY>KMHHbIM KOHTaK-
TOM.

Ha nnaTte yctaHoBneH nepeknovatens S1 anga 3agaHus koga koHdurypauum MNAC-05, ¢
KoTopon gormkeH pabotate MLIM-5/19K. Koa koHurypaumm cogepXuT KonimyecTso Moaynen
BBOZAa-BbIBOAA, BXOAALMX B BbIOpaHHY0 KOHGUrypaumto. NonoxeHne OBUXKKOB Nepekrioyarte-
na S1 onga pasnuyHbiX KoHGUrypauun npudopa npuseneHo B Tabnuue 4.3 (4.17 "KOHOUTTY-
PUPOBAHMUE IMNMAC-05").

4.6.2 BHewHun Bug nevatHon nnatbl moayns MLUIM-5C/19 npueeneH Ha pucyHke 4.6.

Ha nnate yctaHOBNeHbI:

— MUKPOCXeMbI: LeHTpansHoro npoueccopa (D5), KoMMyHMKaUMOHHOIO npoLleccopa
cobCTBEHHOM NoKanbHOW ceTn HKHero ypoBHs (D3), BHewwHen M3Y apxusa (D4), yacos pe-

anbHoro BpemeHu (D6);

MWUKPOCXEMBbI MOSTHOCTBIO U30SIMPOBAHHLIX ApanBepoB uHTepdenca RS-485 D1
n D2,

MuKpocxema gpaneepa RS-485 ans pabotbl ¢ BctpoeHHon HMI-naHenbio D7;

nHgukatop obmena HL1 ¢ HMI-naHenbto;

ABa pasbema BHeLWHuX coeamHeHnn RS-485: (A0, BO) cobcTBeHHOM NokanbHOW ceTu
HwxHero ypoBHAa — X1, (A1, B1) nokanbHON ceTn BEPXHEro YPOBHA — X2.

HasHayeHue ocTanbHbIX arieMeHToB aHanornyHo MLIM-5/19K.
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PucyHok 4.6 — lNnata moayns ueHTpansHoro npoueccopa MUIM-5C/19

4.6.3 BHewHnn Bng neyvatHom nnatel mogyns MUIM-5R npuBeaeH Ha pucyHke 4.7.
Ha nnate yctaHOBneHbI:

— MWKPOCXeMbI: LeHTparnbHoro npoueccopa (D6), KOMMYHMKaLWMOHHOMO npoleccopa cob-
CTBEHHOWN NoKanbHOW ceTu HUxHero ypoBHs (D4), BHewHen NM3Y apxusa (D5), yacos pe-
anbHoro BpemeHu (D7);

— Mukpocxembl D10, D11 6ychepoB o6MeHa ¢ Tpemsa COCTOSHUAMM BbIxoda (nepesoaaT
CUCTEMHbIN NHTEPdENC B BbICOKO MMMNeaaHCHoe cocTosiHue npu pabote MLIM-5R B ka-
YyecTBe Be4OMOro0);

— [Kamnep S2 B 3aMKHYTOM COCTOsiHMM onpegensowmn paboty MUIM-5R B kayecTBe Be-
AOMOro.

HasHaueHune octanbHbIX 3aneMmeHToB aHanorndHo MLIM-5/19K.
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PucyHok 4.7 — lNnata moayns ueHTpansHoro npoueccopa MUIM-5R/19

4.6.4 BHewHun Bng nevatHon nnatel mogyns MUIMM-5A8 npuseneH Ha pucyHke 4.8.
Ha nnate ycTtaHOBNEHbI:
— mogynb A1 ¢ mukponpoueccopom CORTEX A8;

— MUKPOCXeMbI: LleHTpanbHoro npoueccopa (D7), KoMMyHMKaLMOHHOIO npoueccopa
cobCTBEHHOM NoKanbHOW ceTn HMKHero ypoBHs (D5), BHewwHen M3Y apxusa (D6), yacos pe-
anbHoro BpemeHu (D8);

— MUKPOCXEMbI MOSTHOCTbIO M30MMPOBAHHbIX ApanBEPOB BHELUHEro nHtepgenca RS-
485 D10-D12 (coBMelleHbl ¢ BCTpoeHHbIMM DC-DC npeobpasoBaTenem nuTaHus U3onmpo-
BaHHOW YacTu uenn RS-485);

— MuKpocxeMa gpansepa RS-485 ans pabotbl ¢ BctpoeHHon HMI-naHenbio D9;

— pasbem BHelHux coeanHeHnn RS-485 X4: (A0, BO), (A1, B1) ) nokanbHbIx ceTen
BepxHero ypoBHsi (pexum SLAVE), (A2,B2) coGCTBEHHON NOKANIbHOM CETU HUXKHETO YPOBHS

(pexum MASTER);
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— Mukpocxema D6 yacoB peanbHOro BpeMeHu ¢ pesepBHon baTtapeen B1;

"

— Mukpocxema D1 obecneunBatowasn paboty uHtepdenca Ethernet, nogkntoyeHne kK nH-

Tepgency obecneumBaeT pasbémM X1;

— pasbém X2 USB;

— pas3bém X3, obecneunaronin nogknoveHnsa SD-kapThbl;

— uHgukaTopbl HL1 — HL4 oTo6paxatowime obmeH ¢ nepudepunHbiMm MOSgYNsIMU N UH-

Tepency RS-485;

— MuKpocxema ctabunusaTtopa D4, obecneumBatollas HanpsbkeHne ans paboTbl y3rnos

o
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PucyHok 4.8 — lNnarta moayns ueHtpansHoro npoueccopa MLIM-5A8

4.7 Mopaynb NMTAHMA MIM-05/19

4.7.1 Mogynb MI1-05/19 yctaHaBnuBaeTcs Bo Bce ncnonHeHus MAC-05, kpome MNMAC-05-

8 CD, MNAC-05-((8+8)) CD.
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4.7.2 BHewHwnn Bng nevaTtHon nnatbl mogynsa MI1-05/19 npuseneH Ha pucyHke 4.9.

4.7.3 Ha nnaTe ycTaHOBMEeHbl cCOeguMHUTENb NoAKNYeHns K cetn X1, nngukatop HL1
"CETb", pepxaTtenu BctaBku nnaskon F1.

4.7.4 OnemeHTbl EMI-counbTpa: Bapuctopbl R1 - R3, apoccens L1, koHaeHcaTopsl C1 - C4.

4.7.5 AnemeHTbl AC-DC npeobpasoBaTtens: BbINpsiMUTENb CETEBOrO HanpsikeHns U1 ¢
GunbTPOM Ha koHaeHcaTope C5, Mukpocxema aparesepa D1, BbICOKOYACTOTHLIM TpaHcopMa-
Top T1, onTpoH 06GpaTHOM CBA3M Lienu cTabunuaaunmn BbIXOQHOMO HanpskeHus D2.

4.7.6 BeinpamuTternbs BTOpUYHOro HanpsxxeHna +12 B - VD5 ¢ koHaeHcaTopamu ounbTtpa
C13, C14.
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PucyHok 4.9 — lNnata moaynsa nutanus MIM-05/19

BHUMAHUE!
Mocne BbIKNIOYEHUA MIM-05 U3 CETU 9NIEMEHTbLI CXEMbI IO TPAHC®OPMATOPA T1 HAXO-
AATCA Nof BbICOKUM HANPAXXEHUEM 3APA)XXEHHOIO KOHOEHCATOPA C5.
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4.7.7 Ctabunmsauma BbIXogHOro HanpsbkeHnsa +12 B ocywiectsnseTcs no obpaTHon cBs-
31 AC-DC npeobpa3soBatenst npu nomoLn ctabunmsatopa D3 n ontpoHa D2. HacTpoika 3Ha-
YeHUS BbIXOLHOrO HanpshXeHUs OCyLLECTBISETCA perynmupoBkon peanctopa R25.

4.7.8 HanpshkeHns +12 B noctynaeTt Ha cBeToaunon ontopene D5 — dpopmupoBartens Bbl-
xogHoro curHana DC OK, Hanuyme BbIXOOHOro HanpsixeHnsa +12 B nhgmuupyeTcsa ceetoguo-
gom HL2.

4.8 Mopaynb MMTAHKUA MIM-19

4.8.1 Mogynb MI1-19 yctaHaBnmnBaeTtcsa B ucnonHenus NMNAC-05-8 CD, NMAC-05-((8+8))

CD. OtnunyaeTtcsa ot MIM-05/19 6onbluen BbIXOAHOW MOLLHOCTbIO.

4.8.2 BHewHun Bng nevatHon nnatbl moayna MI1-19 npuseneH Ha pucyHke 4.10.
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PucyHok 4.10 — lNnata mogyns nutadusa MI1-19
4.9 Moaynb BBOOA OUCKPETHOW MHAOPMALIMM MBOWU-5/19

4.9.1 BHewHwnn Bng nevatHon nnatbl mogyna MBAWM-5/19 npuBeaeH Ha pucyHke 4.11.
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4.9.2 Ha nnaTe yCTaHOBIEHbI 3fIEMEHTbI OrpaHNYNTENEN TOKa MCKpobe3onacHbIX Lenen
pesnctop R63 B uenun nutaHna n pesnctopbl R2, R4, R6, R8, R10, R12, R14, R16, R18, R20,
R22, R24 BO BXOOHbIX Liensx.

4.9.3 Ha nnaTe yCTaHOBMEHbI 3NIEMEHTbI OrpaHNYUTENEN HaNpsKeHNsa nckpobesonac-
HbIX Lenen - ctabunutpoHbl VD2, VD3 ¢ orpaHnuntenem Toka R64.

4.9.4 Ha nnate yctaHoBneH coegmHutens X1 nogknioveHms nckpobesonacHbIx Lenen.

4.9.5 Ha nnate yctaHosneH DC-DC npeo6GpasoBaTtenb (Mukpocxema D7), o6ecneunsa-
oM BMecTe ¢ Mukpocxemon D6 ranbBaHW4eckoe pasgerieHune Lenen, CBA3aHHbIX C UCKPO-
©e3onacHbIMU, OT ocTanbHbIX Lenen NMAC-05.

4.9.6 Mukpocxema D5 ctabunusatopa HanpsikeHusa +5 B obecneunBaeT nutaHnemMm MuK-
ponpoueccop D4 n mukpocxembl komnapatopos D1 — D3.

4.9.7 Mogynb cHabXeH nngmkatopom camogmarHoctukn HL1 "OUT", oTpaxatowmm xoq

obmeHa nHdopmMaLmen Mexay MoaynemM U LeHTpanbHbIM NPOLECCOPOM.

O
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PucyHok 4.11 — Nnata moayns BBoga AnckpeTHon nHgpopmaunmn MBON-5
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4.9.8 Ha mukpocxemax D8, D9 BbINONHEH agpecHbIn gelumndgpaTtop, obecneynBatoLLmnm
BblOOp AaHHbIX OT ML no cuctemHom WwuHe.

4.9.9 Mogynb cHabxeH nepekntoyaTenem S1, 3agatowmm Bpemsa 3agepxkm cpabartbiBa-
HWA No BxoAay. MIHTepBan 3agepXkn yctaHasnmBaeTcs eAuHbIM AN BCex BX040B Moayns. 3Ha-

YeHUd nHTepBalia 3agaepXkKm B 3aBUCMMOCTHU OT NOJIOXKEHUA NepeKrntovaTend npueseaeHbl B Tab-

nuue 4.2.
Tabnuua 4.2
MonoxeHune nepeknoyaTens 00 01 10 11
3HayeHvie UHTepBana 3agepxki, ¢ 0 0,5 1,0 2,0

4.9.10 mnynbcHbIn cTabunusaTtop D10 bopmupyeT HanpsxxeHue +5 B onga nutanuna ys-
noB fgewmndpatopa n MMKpOCXeMbl raribBaHMyeckoro pasgenutens D6.

4.9.11 Ha nuueBon nnaHke Moayns HaHeCeHbl HaanNucK, cogepXxalime NHPoOPMaLmIo O
napameTtpax uckpobesonacHom uenu.

4.9.12 Mogynb cHabXeH pasbeMOM NporpaMmMmpoBaHus X2, NOo3BONAOLWNM MPOnN3BO-

AUTb 3anucb NporpamMm B NaMsiTb MUKponpoLeccopa Moayns.
4.10 Mofynb BBOOA ANCKPETHBIX CUrHANOB MBJC-9/19

4.10.1 BHewHunn Bng nevatHon nnatel mogynsa MBAC-9 npuBeaeH Ha pucyHke 4.12.

4.10.2 Ha nnaTe yCTaHOBJIEHbI 3fIEMEHTbI OrpaHNYUTENEN TOKa UCKpobe3onacHbIX Lenen
pesnctop R40 B uenun nutaHna n pesnctopbl R13 — R36 BO BXO4HbIX Lienax.

4.10.3 Ha nnaTe yCTaHOBMEHbI 3NIEMEHTbI OrpaHNYNTENEN HanpshKeHnsa nckpobesonac-
HbIX Lenen - ctabunutponsl VD1, VD2.

4.10.4 Ha nnaTe ycTaHoBfeH coegmHutens X1 nogknoYyeHnst ucKkpobesonacHbIX Lenemn.

4.10.5 DC-DC npeo6pasoatenb D8 n mukpocxema D6 obecneumBatoT nonHoOe ranobBa-
HU4Yeckoe pasgeneHne BXO4HbIX MCKpoBe3onacHbIX Lenen OT BTOPUYHbIX.

4.10.6 Ctabunusatop D4 obecneunBaeT hopMmnpoBaHmne HanpskeHus + 5 B ansa BHyT-
pPEeHHUX noTpebuTtenen.

Crabununsatop D3 obecneumBaeT oopMmupoBaHue HanpsbkeHms + 8,2 B ans nutaHms
BXOAHbIX Lenewn B cooTBeTCcTBUM co cTaHaapTom EN 50227 (NAMUR).

4.10.7 Tok, npoTekaroLmin BO BXOAHON Lienu, obecrneynBaeT nageHne HanpsKeHne Ha
wyHTax R25-R36. 310 HanpsbkeHne nonagaet Ha Bxoabl AL, BCTPOEHHbIX B MUKPOMPOLIECCO-
pbl D1, D2.

4.10.8 Bapuctopbl R1-R12, koHgeHcaTtopbl C1-C24, apoccenu L1-L12 o6ecneunBatoT 3a-

LLNTY BXOO0B OT BO34ENCTBUS ANEKTPOMAarHUTHbIX UMIMYJibCOB N CTaTUYECKOIo 3J1IEKTPUYECTBA.
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4.10.9 Mogynb cHabXeH pasbeMOM NPOrpaMmMuMpoBaHus X2, NO3BONSAOLLNM NPOU3BO-

AWTb 3anucb NporpamMm B NamsiTb MUKPOMNPOLIECCOPOB MoAYy s (NMporpamMmmmnpyeMblii NpoLeccop

BblOMpaeTcs ycTaHoBKOM nepemblvkm S1 ana mukpocxembl D1 nnun S2 gns mukpocxemsl D2).
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PucyHok 4.12 - BHewHun Bug nnatel moagyns seoga MB[OC-9/19

4.10.10 Ha mukpocxemax D5, D9 BbINonHeEH agpecHbIn gelwumdpartop, obecneymsatowmm
Bbl6Op AaHHbIX oT ML no cuctemHom WwnHe.
4.10.11 mnynbCHbIN cTabunusatop D7 dhopmupyeT HanpsxkeHune +5 B ona nutaHung ys-

NoB AelundpaTopa U MUKPOCXEMbI ranbBaHn4Yeckoro pasgenutens D6.
4.11 Moaynu PENE MP

4.11.1 BHewHun Bng neyatHon nnatel moayna MP-53 npuBeneH Ha pucyHke 4.13.
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PucyHok 4.13 — lNnarta moaynsa pene MP-53/19

Ha mukpocxemax D3, D4 BbINONHEH agpecHbIn gewmndpartop, obecneumBatowmin Bbibop
AaHHbIX oT MU no cuctemHon wuHe.

MmnynbcHbI cTabunusatop D5 hopmupyeT HanpskeHne +5 B gna nutaHuns y3nos mo-
Ayns n myukponpoueccopa. Mukpocxema D1 — gpanBep ynpasneHus pene. 9ta MMKpocxema
Takke obecrneymBaeT AMarHOCTMKY COCTOSAHUSA 0bMOTKM pene (06pbiB 1 K3). [AnarHoctnyeckas
MHdopMauusa nepegaérca mukponpoueccopom Ha MUIT n goctynHa gng MOHUTOPUHIA C BEPX-
Hero ypoBHS.

Ha nnaTe yctaHOBMEeHbl COeaMHUTENN NOLKITIOYEHUS Lienen KOMMyTaumn BHELLHEN

Harpy3sku (NepekxsioyaloLLmMii KOHTaKT pene) n BoOCeMb ANeKTpoMarHnTHbIX pene K1-K8.
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Mogynb cHabXeH TPEXUBETHBIM MHANKATOPOM camoanarHocTmkm HL1 "OUT", oTpaxato-

MM xoa obmeHa nHdopMaLmen Mexay MUKPONpPOLLEeCCOPOM MOAYSS U LLeHTpanbHbIM npouec-
copoM. [lnarHocTnyeckoe cocTosiHme «obpbiB» Unn «K3» oTobpakaeTcs KpacHbIM LIBETOM.
Mopaynb cHabXeH pa3beMoOM MporpaMMUMpOBaHMsa X2, NO3BOSISIOLLMM NPOM3BOAUTL 3a-
nMCb NporpaMM B NamsiTb MUKPOMpoLieccopa Moayns.
4.11.2 BHelHWI B ne4aTHoW nnaTtbl MOAyns KOHTPONMPYEMOro AUCKPETHOrO BbIBOAA

MP-51 npuBeneH Ha pucyHke 4.14.
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PucyHok 4.14 — lNnata moaynsa pene MP-51/19

Mogynb pene MP-51 otnuyaeTcs ot MP-53 TeM, 4TO OH UMEET Ha BbIXO4€e BOCEMb 3S1EK-
TpoMarHuTHbIX pere K1-K8 Ha ABa He3aBMCUMbIX HOpMarbHO Pa3oOMKHYTbIX KOHTakTa. OauH
KOHTaKT BbiBefeH Ha coeamHuTenu X1 — X8 ana koMmmyTaumm BHELIHEW Harpysku, a BTOpom
KOHTaKT ucnonb3yeTcs Ans obpaTHON CBA3M O COCTOSAHUM perie. AKTUBHOE COCTOSIHUE pere UH-

anumpyeTtcsa ceetognogamm HL1 — HL8 Ha obpese nnatbl MOgyNs U NOCTynaeT Ha BXO4 MUKPO-

51



LIKIT.421411.005 PO
n3m."8"

npoueccopa D4 mogyna MP-51, koTopbin obpabaTbiBaeT aTy MHGOpMaLUUIO U nepedaeT eé B

MAC-05

moaynb MLUIM-5A8 ana nogTeBepxaeHusa cpabaTbiBaHMSA aKTUBHOMO pene.

"

Mogaynb Takke cHabxeH nHgmkatopom camoguarHocTukm HL1 "OUT", oTpaxatowmm xon

obmeHa UHdopmMaLmen Mexay MMKpPONpPOLLeCCOPOM MOAYNS U LLeHTpanbHbIM NPOLECCOPOM.

Moaynb cHabXeH pasbeMOM NPorpaMmMmMpoBaHms X9, NO3BOSIAKOLLMM NPON3BOAUTL 3anuUch Npo-

rpamMmm B NamMmdAaTb MUKPOrpoueccopa MoayIiA.

4.12 Moaynb BBOOA AHANIOTrOBOW MH®OPMALIM MCKPOBE3ONACHbLIM MBAWU-3/19

4.12.1 Mogynb MBAW-3/19 — wecTrkaHanbHbI MogynNb BBoAa curHanos 4 — 20 MA ¢ ak-

TUBHbIM BbIXOAOM (MUTaHUE NepBUYHbIX Npeobpa3oBaTenen No ABYXNPOBOAHONM NIMHMM CBS3N).

BHewHnn Bug neyatHon nnatel moaynsa MBAW-3/19 npuseneH Ha pucyHke 4.15.

O

MBAW-3

xR

[Exib Gb] IC

DN O wN = X

WCKPOBE3OMACHBIE LIEMIA
N5 ©

U,<23,1B C,<0,03mkd
1,.<25mA L <1mlH
t,<50°C

0.25

ouT®

0~

E

X1

HL1

R31
=

voieq b yrie
vD?EIJ 5

VMD "j VoI o -sv|:||:| vm

VT" w ~ "”me

DRI?

vm c10 Orte

vqu:!; o M [Jr2
vnz[:]@vosiﬁﬂﬂ V‘5 ll

EY
VT2 mgﬁ R23

R33D lﬂl vm

vmzq:p :u

vos[j vos I,:|:||:| VTS
' DD{E

vz’ C3p Ores
vnzzq:p |':|§ [Jrse

vms[j[jvme e ie] 76 l l
i

uﬂ SRS ST C6 [ QR0

VD23 D& —

2 ]
CIR37,
vow[j@vnv “DQ c4
# ﬁ{f g
R56 D’ “
1
QD& VT24

vnzuﬁ:]] @m D I:IDR59

VT 18

(veorc
yD15 VD1E* QD VT2| l l
E:

\v‘T2.3l

RE8
[ ]

D5

cH

c7][Joce
. c0  Ocn
[0 ]

c8
0 0r67
D2 SI

QLD

o000 O0
] 00000 [

[Jcze

lﬂ LIKNr426431.002

MBA-3/19_1

@&

UKNI.758726.091
3as. N

:

PucyHok 4.15 — lNnaTta moayns BBoga aHanoroson nHgpopmauun MBAU-3

4.12.2 Ha nnaTe yCcTaHOBMEHbl 3NeMeHTbI AyOnMpoBaHHbIX aKTUBHbLIX OrPaHNYUTENEN

TOKa M HanpskeHUs nckpobesonacHbIX Lenen, pa3beMHbI COeAMHUTENb NOAKMOYEHNS] UCKPO-

Be3onacHbix Lenen X1 ¢ pukcauymen, mogynbs DC-DC npeobpasosatens D5, obecneuvnsatoLmi
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BMECTe C MUKpocxeMol D4 ranbBaHUYeckoe pasaeneHye Lenen cBs3aHHbIX ¢ nckpobesonac-

HbIMU OT ocTarnbHbIX Lenen NMAC-05.

4.12.3 B BO3BpaTHYyO NNMHMIO NCKPOHE30MaCHOM LIeNy KaXKA0ro kKaHana BKIOYEHbl TOKO-
Bble WyHTbI (R19, R20), (R24, R25), (R29 ,R30), (R52, R53), (R57, R58), (R62, R63). Ha atunx
pesncTopax opM1pyeTCa Hanps>xeHne NpAMo NponopLmMoHanbHoe TOKY, NpoTekatoLweMy B
uenu. 3To HanpsxeHne NocTynaeT Ha BxoAbl wectnkaHansHoro AL D1. Mukponpoueccop D2
obecneunBaeT ynpasneHue paboton AL, macwtabupoBaHme 1 nuHeapum3saumo NPUHUMaEMbIX
CUrHanoB, pacyeT U3MepPeHHbIX 3HAYEeHUN B (PU3NYECKNX BENUYMHAX TEXHONOMMYECKUX Napa-
METPOB N NapaMeTpupoBaHNe BXO40B MOLYNA MNOA KOHKPETHbIA MCTOMHUK BXOAHOrO CUrHana.
3Ha4vyeHNsa KOIPULMEHTOB NepecyeTa COXpaHAETCS B QHEProHe3aBUCMMON NaMATN MUKPO-
npoueccopa.

4.12.4 Mogynb cHabXeH MHOMKaTopom camoamarHocTmkm HL1 "OUT", oTpaxatowmum xoa
obmeHa nHgopmaumen mexagy MBAW-3 n ueHTpanbHbIM NPOLECCOPOM.

4.12.5 Ha mukpocxemax D6, D7 BbINoONHEH agpecHbi AelumdopaTtop, obecnevnBaromin BbIoop
AaHHbIX oT MU no cnctemHom LWnHe.

4.12.6 mnynbCHbIN cTabunmaatop D9 dhopmupyeT HanpsbkeHne +5 B ans nutaHua yanos age-
LuncppaTopa 1 MUKPOCXEMbI rarnibBaHUYeCKOro pasaenurens D4.

4.12.7 Ha nuueBou nniaHke MOAyNA HaHeCEHbI HAANUCK, coepXalume nHopMaLumio o na-

pameTpax nckpobesonacHom Lenun. Ha nnate HaHeCeH 3aBoACKOM HOMep nfaThl U JaTa Bbinycka.
4.13 Moaynb BBOOA CUIHANOB TEPMOMPEOBPA3OBATENEN MBCT-3

4.13.1 Mogynb MBCT-3 — wecTnkaHanbHbIn U3MepPUTENbHbIN NpeobpasoBaTenb CUrHa-
f10B TEPMOMETPOB CONPOTMBAEHNA N TepMonap. BHeWwHUn Bug nevyaTHoOM nnatbl MOAYIS
MBCT-3 npuBegeH Ha pucyHke 4.17.

4.13.2 C nnuueBon CTOPOHbI NNaTtbl yCTaHOBMEHbI coeamHnTenn X1 — X6 anga nogknoyeHns
NMHMM CBA3M C TEPMOMETPaMM CONPOTUBMEHMS (TPK NPOBOAA) UIn TepMonapamu (4Ba NpoBoaa).
CoeanHutens X7 npegHasHa4vyeH Ans NoaKMYeHNsa NNaTMHOBOIrO TepMoMeTpa conpoTusne-
HUS NO TPEXMPOBOAHON SIMHUN CBA3WN, KOHTPONMpPYOLWEro TemnepaTypy xonogHoro cnaga Tr1.

4.13.3 Jlto6on 13 Bxogos MBCT-3 MOXHO KOH(pMrypmpoBaTb A58 npuema curHanoB Tep-
MOMETPOB CONPOTUBNEHNA N Tepmonap. [na aToro Heo6xoAMMO NPOBECTM NPOrpaMMmnpoBa-
HWe BXo4a MOAynsi B COOTBETCTBUM C pekoMeHaaunamm pasgena 6.

4.13.4 Mukpocxema DC-DC npeobpasoBartens D7 obecneumBaet BMECTE C MUKPOCXE-
momn D5 ranbBaHn4eckoe pasgeneHune uenem, CBA3aHHbIX C MCKpobBe3onacHbIMU, OT OCTalbHbIX
uenen MNMAC-05. OrpaHnyeHne HanpsXkeHne B uckpobesonacHbIX Lensax obecneunsaetca ayo6-
NMPOBaHHbIMKU cTabunutpoHamn VD1, VD2 ¢ orpaHmunTensHbiM pesmctopom R24.
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4.13.5 Ha mukpocxemax D6, D8 BbinonHeH agpecHbin gelumngpaTtop, obecneunsatowmnm
BblOOp AaHHbIX OT ML no cuctemHom WwnHe.

4.13.6 imnynbcHbIn cTabunusatop D9 hopmupyeT HanpskeHne +5 B ana nutaHus ys-
noB felungpartopa 1 MUKPOCXeMbI rafibBaHM4yeckoro pasgenutena DS.

4.13.7 Mogynb cHabXeH nHgmkatopom camoamarHoctmkm HL1 "OUT", oTpaxatowmm xopq

obmeHa nHdopmaumen mexay mogynem MBCT-3 n MLU[M.

O
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PucyHok 4.17 — lNnata moayns BBoga curHanoB Tepmonpeobpasosatenen MBCT-3

4.13.8 Ha nuueBon nnaHke Moayns HaHeCeHb! HaanucKy, cogepXxallmne nHpopmaumio o na-
pameTpax nckpobesonacHom Lenn. Ha nnate HaHeCceHbl 3aBOACKOM HOMEP NnaTthbl U AaTa BbiMycka.

4.13.9 KomneHcaumoHHas kopobka KK-6 (pucyHok 4.18) npeacrasnseTt cobon nnactmac-
COBbI KOPMYC CO CTENeHbo 3awuTbl, obecnevnBaemon obonoykon, IP54. B kopobke Ha DIN-
penke yCTaHoBMEHbl 12 KnemMm A5s NOAKMIYEHNSA KOMNEHCAUMOHHbIX Kabenewn (nntoc 2 Knemmbl

ANs noacoeauHeHnst AByXNpoBoAHON NuHMK cBsasn QYIM) u coeguHnTenbHOro kabens ¢ moaynem
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MBCT-3. lNoa knemmamu yCTaHOBIEH 3f1EMEHT YyBCTBUTENbHbIM NnaTuHoBbIn 34I1-100 M. Ha

BGOKOBOW CTEHKE YCTaHOBMEHbI KabernbHble BBOAbI.

PucyHok 4.18 — KoHCTpyKUmMst KOMNeHcaumoHHon Kopobkn KK-6

4.13.10 NamepeHune curHana TepMmomeTpa ConpoTUBIEHUS OCYLLIECTBNAETCA MO TPEXNPO-
BOAHON cxeMe. CxeMbl, MOSCHAOLLME NPUHLIMM U3MEPEHNSI CUrHANoOB TEPMOMETPOB CONPOTUBIE-
HWA 1 Tepmonap, nNpueeaeHsbl Ha pucyHke 4.19. Cxembl NpyBeaeHbl Ans nepsoro Bxoga MBCT-3.

Unut

Uref (D1)

?(D1

X1.1 R5
O + Bxog ALM D1 [o] o+ Bxog ALIM D1
1 . 1
Cc2 c2
T T
2 R6 R6
o—f 1o -eon ALIN D1 ~1—o ~8xon ALN D1
Cc9 X1.2
: T o
R1

Uref

a) 4na TepMomMeTpa ConpoTMBIIEHUSA 6) ona Tepmonapsl

PucyHok 4.19 — Cxema, NOAICHAOLWAA NPUHLMN U3MEPEHUS
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HanpsikeHue Ha Bxoge AL mukpocxembl D1 oopmMmpyeTcs Kak pasHOCTb NageHns
HanpshkKeHUst Ha CONPOTUBEHUM NEPBOro NPOBOAA NIMHUM CBSA3U, TEPMOMETPE CONPOTUBNEHUS
N NageHust HanpsPKEeHUs1 Ha CONPOTUBIIEHNN BTOPOro NpoBoAda fIMHUK CBA3M:

stAllH = |01(Ro +ARt + R:LO + Rﬂl) - Ioz(an + R11) ’

Mpwn BbINONHEHUN paBeHCTBaA lp1 = lo2 = lp, R10 = R11 obecneunBaemMoro KOHCTpyKLMEN
MBCT-3, n BbInoNHEHNS ycnoBuin 6anaHcupoBkn Ry = Ry NPy MOHTaXe M3MEHEeHne BXOAHOro
Hanps>KeHUs1 PaBHO:

AU, =1,AR,,
N NPSIMO NPOMOPLUMNOHAITbHO U3MEHEHUIO CONPOTUBNEHUS TEPMOMETPA CONPOTUBIIEHUS U HE 3a-
BUCUT OT CONPOTUBIIEHUS MPOBOAOB NIUHUM CBA3W. banaHCMpoBOYHbIM PE3NCTOP ANSA BblpaBHU-
BaHWA COMPOTMBIEHNA NPOBOAOB NMHUN CBA3W YCTaHaBMBAETCHA B COeAVHUTENbHbLIN NPOBOS C
MEHbLUUM CONPOTUBIIEHUEM.

[MuTaHne TepMmomeTpa CONpOTUBIEHUS OCyLLecTBNAeTca ctabunmsatopamm Toka 1,0 MA,
BCTPOEHHbIMW B cneumanunanpoBaHHbin AL mukpocxemy D1 4yepes kommyTaTop D2.

Mukpocxema D1 cooepXxuT Takke npeaBapuTenbHbIA YCUNUTESb C NporpaMmMmmpyemMbsiv
KoadpumumeHToM ycunenuns. KoappnumeHT ycuneHna nporpammmpyeTcs npu Boibope npege-
nos namepeHnn n HCX nogknyaemoro TepMomMeTpa ConpoTUBEHMS.

NCTOYHUKM onopHOro Toka lps U lg2 MCNOMb3yoTCa Kak Ans oopMmpoBaHus curHana ¢ TC,
Tak 1 Ans oOpMUPOBAHNA ONOPHOIO HAMPSKEHNS aHaNoro-UnmdpoBoro npeobpasosaTens nyTem
nageHnsa HanpskeHus Ha pesuctope R22. HekoTopoe naMeHeHne 3Ha4yeHusi curHana Bo3oyx-
AeHusa TC 6yaeT KOMNEHCMPOBAHO 3a CHET TOYHO TaKOro Ke M3MEHEHUS1 ONOPHOro HanpsPKeHUs
AU, nnn HaobopoT. BeixogHon kog ALIM 6yaet npeacrtaBnatb CO60M COOTHOLLEHUE CUTHANOB
Ha BXo[e ornepauuoHHOro yeunuterns u Ha Bxoge U Tak kak CUrHanbHbI BXoL aHarnoro-
undpposoro npeobpasoBaTens U BXOA ONOPHOIO HaMNpPshKEHUs YNpaBnsaiTCca OT OQHOMO UCTOY-
HUKa, TO UBMEHEHMNE YPOBHS CUrHANa 3TOro UCTOYHMKA HE NpUBEAET K NOSIBIIEHNIO NOrPeLIHO-
CTUN n3mepeHnin. Takum obpasom, B CXxeMe N3mMepeHunsi COoTHoLeHnn (ratiometric), korga name-
psemas BefiMymHa He N3MeHsIeTcs, UMGPOBOKN CUrHan Ha BbixoAe npeobpasoBaTtens Takke He
N3MEHSAETCA Jaxe NpPU N3MeHeHUN ypoBHS CUrHana Bo30yXaeHnsa gaTyvka.

B pexvme nsmepeHust curHanos TepMonapbl TEPMO 3.4.C. NogaeTcs Ha NepBble ABa KOH-
TakTa cooTBeTCcTBYlOLEero Bxoga. Kommyrtatop D2, ynpasnsembii MukponpoLeccopom D3,
obecneunBaeT HEOBXOANMbIN PEXUM U3MEPEHMS 3a CHET KOMMYTALMM ONOPHOrO HAMPSKEHUSN
OT UCTOYHMKA OMOPHOro HanpsxeHus, BctpoeHHoro B ALM D1 (pucyHok 4.18). KoHTpornb co-
CTOSHUA NUHUKM cBA3un ¢ Tl ocywecTBnaeTcsa nyteM nepnognyeckomn npo3BOHKU Lieny TOKOM

25 MKA o1 BcTpoeHHoro B AL D1 ncro4Huka toka.+
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[ns obecnevyeHuns komneHcauun TemnepaTtypbl cBobogHoro koHua TI1, 3agencTeoBaH
cegbmon Bxog moaynsa MBCT-3, kK koTopoMy NOAKMOYAT Lenu nsMepeHus TemnepaTypbl XO-
NoaHOro cnas nnaTMHoBbIM anemeHTom conpoTtmeneHna 1001, pasmellaemMbiM B KOMMEHCaLK-

OHHOM KopobKe.
4.14 Moaynb BBOOA AHAJIOrOBOW MH®OPMALIMM OBLLEMNPOMBIWNEHHEIM MBAO-3

4.14.1 Mogyns MBAO-3 — wecTukaHansHbln MOAyrb BBoAa curHanos 4 — 20 mA nnun 0
— 20 MA. BHewHun Bug nevaTtHoun nnatel mogynsa MBAO-3 npueeneH Ha pucyHke 4.20.
4.14.2 C nnuueBoKr CTOPOHbI NNaTbl YCTAaHOBMEH coeamHMTenb X1 Ansa NOAKIYeHus nn-

HWN CBA3N C NCTOYHNKaMKMN BXOOHOIo CUrHana.
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PucyHok 4.20 — lNnata mogynsa BBoga aHanoroson nHgopmaummn MBAO-3/19

4.14.3 YnpasneHue AL n cea3b ¢ MU ocywecTtenseT mukponpoueccop D2. BxogHble
aHarnoroBsble Lienu ranbBaHN4YeCcKn pa3BsasaHbl OT BbIXOOHbIX LMPPOoBLIX ceTen nsonsatopom D4

n DC/DC npeobpasoBaTtenem D7.
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4.14.4 Ha mukpocxemax D5, D6 BbINnonHEH agpecHbin gelundgpaTtop, obecneyunsatoLmnm
BblOOp AaHHbIX OT ML no cuctemHom WwuHe.

4.14.5 NamepeHune BxoaHbIx curHanos ocywectendaetca AL D1. BxogHoe HanpsikeHue
dopMmpyeTca Ha WyHTe, 0bpazoBaHHOM napannesnibHbIM coegMHeHnem pesmctopoB R4, R10
Aans nepsoro Bxoga (R5, R11 gns sToporo, R6,R12 ansa Tpetbero, R1, R7 ansa yetséproro, R2,
R8 ana natoro n R3, R9 ans wectoro).

4.14.6 imnynbcHbIn cTabunusatop D8 dhopmupyeT HanpsikeHne +5 B ana nutaHus ys-
noB felungpartopa U MUKPOCXeMbI rafibBaHnyeckoro pasgenutena D4.

4.14.7 Mogynb CHabXeH nHaMkaTopom camogmarHoctukn HL1 "OUT", oTpaxatolmnm xon
obmeHa nHdopmaumen mexay Moaynem v LeHTpanbHbIM npoueccopom MLM-5K.

4.14.8 Ha nuueBow nnaHke Moaynsi HAHECEHbl 3aBOACKON HOMep U AaTa Bbinycka.

4.15 Mopynb TOKOBOIO BbIBOOA MICKPOBE3OMACHbLIV MTBU-5/19

4.15.1 Mogynb MTBW-5 — wecTtnkaHaneHbIn MOAYNb BbiBoga curHanos 4 — 20 MA ¢
aKTUBHbIM BbIXOAOM (NUTaHue npeobpasoBaTtenen No ABYXNPOBOAHOM NUHUK CBA3K). BHeww-
HUW BUA neyaTHoun nnatbl moayns MTBWU-5/19 npueeaeH Ha pucyHke 4.21.

4.15.2 Ha nnaTe yCTaHOBMEHbI 3NIEMEHTbI YONNPOBaHHbIX aKTUBHbLIX OrPaHNYNTENEN
TOKa N HaNpsbKeHUst uckpobesonacHbIX Lenen, pasbeMHbI COEAUHUTENb MOLKITHOYEHNSA NCKPO-
BesonacHbIx Lenen X1 ¢ pukcauymen, mogyns DC-DC npeobpasosatensa D11, obecne4vnsato-
W BmecTe ¢ Mmkpocxemoin D10 ranbBaHn4eckoe pasgeneHue Lenemn cBsi3aHHbIX C UCKpobes-
onacHbIMK OT ocTanbHbIX Lenen NAC-05.

4.15.3 Mukponpoueccop D8 ynpaBnset paboton wectn LIAI D1-D6, Ha BbIxoae KOTO-
pbIX opmupyeTcs Tok 4 — 20 MA, NponopLUMOHasnbHbIA yNpaBnstowemy Koay.

4.15.4 Mukpocxema D7 coopmupyeT cTabmnmnanpoBaHHoe HanpsbxkeHne +5 B ansa nuta-
HUS y3noB cxembl MTBU-5.

4.15.5 Mogynb cHabXeH nHankatopom camoamarHoctvkm HL1 "OUT", oTpaxaroLwmum xoq
obmeHa nHdopmaumen mexagy MTBU-5 n ML,

4.15.6 Ha mukpocxemax D12, D13 BbinonHeH agpecHbin gewmndpartop, obecneymBato-
Wwmin BbIGop AaHHbIX oT MUIT no cnctemHon wuHe.

4.15.7 mnynbCHbIN cTabunusatop D14 dhopmupyeT HanpsikeHne +5 B ana nutaHms ys-
NnoB gewmndpartopa n MUKpoCXeMbl ranbBaHunyeckoro pasgenurtens D10.

4.15.8 Ha nuueBon nnaHke Moayns HaHeCceHbl HaanNucK, cogepXxalime NHPoOPMaLnIo O

napameTtpax uckpobesonacHom Lenu.
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PucyHok 4.21 — lNnata mogyns TOkoBOro BbiBoaa nckpobesonacHoro MTBU-5/19
4.16 Moaynb YHUBEPCANbHOIO BBOOA-BbIBOOA MYBB

4.16.1 BHewHUn B1A neyaTHOW nnaTtbl MOAYNA NpuBeaeH Ha PUCYHKe 4.22.
4.16.2 Ha nnaTte ycTaHOBMNEHbI 3fIeMeHTbl yO6nnMpoBaHHbIX aKTUBHbIX OrpaHnynTenen
TOKa M HanpsbkeHnsa nckpobesonacHbiX Lenen BoiBoga Toka 4 — 20 MA no AByM KaHanam, pasb-

€MHbIN CoeanHUTENb NOAKNIYeHNsa nckpobesonacHbix Lenen X1 ¢ domkcaumnen.

4.16.3 Ha nnate ycTaHOBMNEHbI 3fIeMeHTbl yO6nnMpoBaHHbIX aKTUBHbLIX OrpaHnynTenen
TOKa 1 HanpsbkeHust uckpobesonacHblx Lenen seoga Toka 4 — 20 MA no AByM kaHanam c obec-
nevyeHnem nNUTaHus NMMHUKN OT MCKPOBE3oNacHOro NCTOYHUKA, Pa3beMHbIN COegMHUTENb NOoa-
KnoyeHus nckpobesonacHbix Lenen X2 ¢ pukcaumen. B Bo3BpaTHyHO NMHUIO MCKpobesonacHom
Lenu Kaxxaoro KaHarna BKIoYeHbl TokoBble WyHThl (R46, R47), (R48, R49). Ha aTux pesncropax
opMmnpyeTca HanpsKeHne nNpsiMo NponopuUmoHansHoe TOKY, NpoTekalLweMy B uenu. 3To
HanpskeHue NOoCTynaeT Ha BXoAbl ABaauaTh YeTblpéx paspsiaHoro AL D2. Mukponpoueccop

D6 obecneumBaeT ynpasneHue padoton AL, macwTabupoBaHue n nnHeapusaumo NpuHUMa-
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€MbIX CUrHarnoB, pacyeT NSMEPEHHbIX 3Ha4YeHnn B CbVI3VILIeCKVIX BeIliM4nHax TexXHOJ1I0rm4eCcKmnx
napamMeTpoB U napamMeTpunpoBaHne BXo40oB MOAYyINA Noa KOHerTHbIIZ MCTOYHUK BXOOHOIoO CUr-

Hana. 3Ha4yeHus KOS(b(bI/ILI,VIeHTOB nepec4yeTa coxpaHAaeTcA B 3HepFOHe3aBVICI/IMOI7I namaTn

MUKpornpoueccopa.
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PucyHok 4.22 — lNnata moayns yHuBepcanbHoro Beoga-ssisoga MYBB

4.16.4 Ha nnate yCTaHOBINEHbI 3NIEMEHTbLI OrpaHn4MTENEen Toka nckpobesonacHblx Lenemn
TepmonpeobpasoBaTenen No ABYM KaHanam, pasbeMHbIN COeAMHUTESNb NOAKMIOYEHNS UCKPO-
6esonacHbix Lenen X3 ¢ ukcaumen. JTiobon n3 AByx BXOOOB MOXHO KOH(pUrypmpoBaTb ans
npuema curHanoB TEPMOMETPOB CONPOTUBNEHNS UM TepMonap, Npu 3TOM Npu onpeaeneHnm
OOHOro BXoAa Kak BXo4 AN TepMonapbl, BTOPOW BXOA UCMONb3yeTcsa AN KOMMNeHcaunm xonoa-
Horo cnag. [ina aToro Heo6xoAMMO NPOBECTM NporpaMMmnpoBaHme Bxoga moayns. HanpskeHune
NPsSIMO NPONOpPLMOHANbHOE TOKY, MpoTeKaloLeMy B LIenu TepMoMeTpa ConpoTMBIEHUS (M

TepMO 3.4.C. TepMonapbl) NOCTYNalT Ha BXOAbl ABaALaTh YeTblipéx paspsagHoro AL D2. 3ta
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Xe MUKpocxema hopMMpYeT OMOPHbIE TOKU B pexinme paboTbl C TEPMOMETPOM COMPOTUBREHMS

N OMOPHOE HanpskeHne B pexxume paboTbl ¢ Tepmonapon. KomneHcawums xonogHoro cnas
OCYLLIECTBMNSETCHA NOCPEACTBOM M3MEPEHUS TEMNEPATYPbl KOHLLOB KOMMNEHCALWMOHHOMO kabens
naTMHOBLIM TepMoMeTpoM ¢ rpagynposkon 1001, ycTaHOBNEHHbLIM B KOMMEHCALNOHHOW KO-
pobke KK-6, ¢ nocnegytouien nporpammHon obpabotkon. NMpu paboTe ¢ TepmomeTpamm conpo-
TUBMEHNA BXOOHYIO Lernb MOXHO KOHPUIypMpoBaTh Kak Ans TPEXNPOBOAHOM, TaK U AN1S YeTbl-
PEXMPOBOAHON CXeMbl NOAKMHOYEHNSA B COOTBETCTBUE C pUCYHKOM A4 NMpunoxeHna A.

4.16.5 Ha nnaTe yCTaHOBMEHbI 3fIEMEHTbI OrpaHNYNTENEN TOKa MCKpoBe3onacHbIX Lenen
ANCKPETHBIX CUTHANOB MO LWeCTU KaHanam, pasbeMHbIN CoeAMHUTENb NOAKMIOYEHMS UCKpobe3-
onacHbIx ueneun X4 ¢ ukcaunen. B BO3BpaTHYO NIMHMIO NCKPOBEe30MacHOM Lienn Kaxaoro Ka-
Harna BKIoYeHbl TokoBble WYHTLI R25 — R30. Ha atnx pesnctopax bopmupyeTcsa HanpskeHue
NPsSIMO NPONOpLMOHaNbHOE TOKY, MpOTEKalLWeMy B Lenn JUCKPETHbIX 4aTYMKOB. OTO Hanpsxe-
HWe nocTynaeT Ha BxoAbl BcTpoeHHoro AL mukponpoueccopa D6.

4.16.6 Ha nnate yctaHoBneH DC-DC npeobpasoBaTenb (Mukpocxema D10), obecneumn-
BaloLLUN BMecTe ¢ Mukpocxemon D9 ranbBaHn4yeckoe pasgeneHune uenemn, CBA3aHHbIX C UCKPO-
Oe3onacHbIMU, OT ocTanbHbIX Lenen NMAC-05.

4.16.7 Mukpocxema D5 crabunusatopa HanpsixkeHus +5 B obecneunBaeTt nMtaHnem
N30NIMPOBaHHbIX Y3110B MOAYSS.

4.16.8 Mogynb cHabXeH nHgmkatopom camogmarHoctukn "OUT" HLA1, oTpaxatowmm
COCTOSHME MOAyns 1 xo4 obmMeHa uHopmauuen mexay MoaysnemM 1 LeHTpanbHbIM NpoLecco-
pOM.

4.16.9 Mogynb cHabXeH pasbeMOM nNporpaMmmupoBaHus X5, NO3BONAOLWNM MPOU3BO-
ANTb 3anncb NporpaMmm B NamsiTb MUKpoOrpoLieccopa MoAy-nsi.

4.16.10 Ha mukpocxemax D11, D12 BbinonHEH agpecHbin gewmndpartop, obecnevmsato-
Wwmin BbIGop AaHHbIX oT MUIT no cuctemHon wuHe.

4.16.11 AmnynbcHbIn cTabunuaatop D13 popmupyeT HanpsikeHne +5 B ans nutaHus

y3roB AelumndpaTopa 1 MUKPOCXEMbI ranbBaHN4eckoro pasgenurtens D9.
4.17 KOHouryPuPOBAHUE MAC-05

4.17.1 TTAC-05 nmeeT MoaynbHYI CTPYKTYPY U COOTBETCTBYHOLLEE BHYTPEHHEE NPO-
rpamMmmHoe obecneveHune, No3BonstoLLee rMbKkoe n3MeHeHne KoHgurypauumn npmubopa, 3aksto-
yaroLleecs B UI3BMEHEHUM KONMYECTBA N coCTaBa NepudepunHbIX moaynen 6e3 nameHeHus
BHYTPEHHEro NporpaMmMHOro obecneyeHnsa Moayns LeHTpanbHoro npoueccopa MLTM-5K.

BasoBble ncnonHexusa NMAC-05-2E (MAC-05-2M) (tabnuua 1.5) nmetoT B Kpocc-nnate 2
MecTa 4119 YCTaHOBKU MoAynen BBoaa-BbiBoaa, NAC-05-4A - 4 mecTa, NAC-05-8F, D, CD, DR —
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8 mecT, MNAC-05-(8+8) - 16 mecT, kOTOpble MOryT BbITb 3aHATLI MOOBLIMM MOAYNAMM U3 HOMEHKIa-
Typbl Mogynen Beoga-sbisoga NMAC-05.
4.17.2 Mpw Beinycke NMAC-05 komnnektyeTcs MmogynamMu BBoAa-BbiBOgA B COOTBETCTBUN
c kapToun 3akasa. Kog koHdurypauum NAC-05 otobpakaeTtca Ha akpaHe XKW npnbopa:
MAC-05-8FV 11783300 #01
Jata: 11:08:22 TIT.
Bpewms: 15:46:07

Koa koHdurypaumm cogepxut 8 (16) 3HakomecT (Mo MakcuManbHO BO3MOXHOMY KOnn4ye-
CTBY MOAYNen BBOAA-BbIBOAA), B KOTOPbIX OTOOpaXkaroTcsa Koabl Moaynen Beoga (tTabnuua 1.8)
1 BbiBoAa (Tabnmua 1.9), Bxogawmx B hakTUYecKyto KoHurypaumio npubopa, B nopsiake
BO3pacTaHust X omM3nMyYecknx agpecoB Ha CUCTEMHOM MHTepdeince.

B naHHOM npumMmepe Kog KoHurypauum o3HayvaeT crneayroLlee:

— B cocTaB npubopa BxogaT 6 moaynen BBoga-BbiBOAa;

— apgpec 0 3aHat moaynem MBW-5 — kog mogyns — 1, (Mogynb BBOAA OUCKPETHBIX CUT-
HanoB nckpobesonacHbIM Ha 12 BXOLOB, AAaTYMKM TUMA «CYXOW KOHTaKT»);

— apgpec 1 3anat moagynem MBOW-5 — kog mogynsa — 1;

— agpec 2 3aHat moaynem MBAW-3 — kog moaynsa — 7, (Mogynb BBOA4A aHANOroBon MH-
dopmauum nckpobesonacHbI Ha 6 BXOLOB, aKTMBHbIN BBOL TOKOBbIX cUrHanoB 4 — 20 MA,
FOCT 26.011-80);

— apgpec 3 3aHat moagynem MBCT-3 — kog moayns — 8, (moaynb BBOAA CUrHanoB Tep-
mMonpeobpa3soBaTtenen nckpobesonacHbln Ha 6 BXo40B, TepmonpeobpasoBaTeny conpoTmsIe-
Husa no FOCT P 6651-2009 n tepmonapsl no NOCT P 8.585-2001);

— apgpec 4 3aHat moaynem MP-53 — kog moayns — 3 (Moaynb BbiBO4A ANCKPETHBLIX CUr-
HanoB Ha 8 BbIXOAOB, 8 ANEKTPOMAarHMTHbIX perie ¢ nepeknyanwmm KoHTaktom 220V AC, 2A);

— apgpec 5 3aHat moaynem MP-53 — kog moayns — 3;

— B Kpocc-nnaTte nmetTes 2 cBoboaHbIX mecTa (agpeca 6, 7 — cBo6ogHbI).

Takum obpasom, NMAC-05 gaHHOW KOHpUrypaumm obecneymBaer:

— BBOA 1 06paboTKy 24 ANCKPETHBIX CUrHANOB TUMA «CYXOW KOHTaKT»;

— BBOA 1 06pabOoTKy aHaNoroBbIX CUrHaNOB OT 6 AAaTYMKOB C TOKOBbLIM BbIXogoM 4-20 MA
C NUTaHWeM AaT4YMKOB NO ABYXMPOBOLAHON NMHWUY;

— BBOA 1 06paboTKy aHanoroBbIX CUrHanoB OT 6 4aTYMKOB TemnepaTypbl — Tepmonap u
TEPMOMETPOB COMPOTUBIEHUS;

— CpaBHeHMe Kaxagoro u3 12 aHanorosblx curHanos ¢ 4 yctaskamu (LL, L, H, HH) n

dopmMmmnpoBaHue BHyTpeHHMX 48 (12 X 4)ANCKPETHBIX CUTHANOB HapyLLUEHWS YCTaBOK;
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— 006paboTky 72 (24 + 48) ANCKPETHbLIX CUrHaNOB, NpeaynpeanTenbHY 1 aBapUNHYHO
CUrHanusaumio, apxmempoBaHue codbITUi;

— peanusauuio anropMTMOB BHELLHEN CUrHanusaumm, 61NoKMpoBKN 1 ynpaBneHns no 72
ANCKPETHBIM CUrHanam, BbiBOA 61OKMPOBOYHbBIX CUTHANOB Y CUTHANoOB BHELUHEN CBETOBOWN U
3BYKOBOW CUrHanu3auum Ha 16 penemnHblxX BbIXOO0B;

— BO3MOXHOCTb HapalMBaHna KOHUrypaumm aBymst MoaynsMm BBoAa-BbiBOAA.

4.17.3 B ycnoBusx akcnnyaTaumm BO3MOXHbI ft06ble 3MEHEHNsA KOHurypaumm npnbo-
pa nyTem 3aMeHbl O4HUX TUNOB MoAyren BBoAa-BbiBOAA Ha Apyrve unun gobaBneHnsa HOBbIX, a
Takke 3amMeHbl MOAyNa NHAMKaLMU OOHOro TMNa Ha Apyron B pamkax 6as3oBoro UCMoSTHEHWS.

4.17.4 MMpwn co3gaHum koHurypaumm NMNAC-05 Heobxogumo cobniogaTte cnegyowmne
YCIOBWUA KOPPEKTHOCTU KOHGUrypaumm npubopa:

— MOAynu BBOAA-BbIBOAA 3aHMMAIOT agpeca Ha CUCTEMHOM MHTepdence, HaunHas ¢ 0
noapsa, cBoboaHble agpeca AONYCTUMbI TONBbKO B KOHLE NOMs agpecos;

— MNnaglwme agpeca 3aHMMaroT MOAyNu BBOAA AUCKPETHBIX U (MNN) aHaroroBbIX CUrHa-
noB, criegylouime 3a HUMK agpeca 3aHMMaroT MOAYNM BbIBOAA AUCKPETHbLIX CUrHanoB, nocrnea-
HUI agpec 3aHumMaeT moayns MTBW-5 (npu Hanu4unn);

— agpeca, HauuHas ¢ 0, 3aHMMaroT MoAynu BBoAa AUCKPETHbIX curHanos MBOW-5 (Tun
1) n (vnn) MBAC-9 (Tvn A), nopsigok agpecoB moayren tuna 1 n A BHyTpu nonsa agpecos Mo-
Aynen BBoAa OUCKPETHbIX CUrHANOB He MMEET 3HaYeHUs;

— cnegyowme 3a MoaynsaMm BBoAa OUCKPETHBIX CUrHanoB agpeca 3aHMMaroT Moaynu
BBOAa aHanorosbIx curHanos MBAW-3 (kog 7), MBCT-3 (kog 8), MBAO-3 (kog 9), nopagok aa-
pecoB Moaynen Tmna 7 — 9 BHYTpM Nons agpecoB MOAyrien BBOAA aHaroroBbiX CUrHaNoB He
nmeeT 3HaveHus. Ecnn B kKOHUrypauum oTCyTCTBYIOT MOLYNM BBOAA ANCKPETHBLIX CUTHANoB, TO
MOZAYnn BBOAA aHaroroBbIX CUrHanoB 3aHUMaloT agpeca, HaumHas ¢ 0;

— cnegylowune 3a MOAyNAMM BBOAA OUCKPETHBIX U (MM) aHanoroBbiX CUFHaNoOB agpeca
3aHMMaloT MO4YNK BbiBOAA ANCKPETHbIX curHanos MP-51 (kog C), MP-53 (kog 3), nopsgok aa-
pecoB mogynen tuna 3, C BHYTpM Nons agpecoB Moayrnen BbiBOAA AUCKPETHbBIX CUTHANOB He
UMeEeT 3HaYEHNS;

— B KOHdUrypaumm npudopa obssaTtenbHo gomkeH 6biTb x0T 6b1 0AMH MO4YNb BBOAA
ANCKPETHbIX UM aHanoroBbIX CUrHANoB, HanMymMe Mogynen BbiBoga ANCKPETHbLIX CUrHANoOB He
obsA3aTensHO.

4.17.5 [Ans UCKNIOYEHUS HeCaHKLUMOHUPOBAHHOIO 3MeHeHus koHdurypaumm NMNAC-05 Ha
nnaTte moayns ueHtpansHoro npoueccopa MUIM-5K, MUIM-5C n MLUIM-5R yctaHoBneH nepe-

KnioyaTenb S1 Ans 3agaHna koga KoHdurypaumm npudopa, ¢ Kotopon gormkeH pabotate MLT.
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Koa koHdurypauum cogepXmt Konmy4ecTBo MOAyneln BBOAa-BbIBOAA, BXOASALWMX B BbIOpaHHYHO
KOHdpurypaumto. MNMonoxeHne ABUXKKOB nepekntoyatens S1 aAns pasnuyHbiX KOHUrypauun npu-

6opa npuBeageHo B Tabnuue 4.3.

Tabnuua 4.3
Konnuectso mogynen [MonoxeHue nepekntodatena S1 MUMM-5C, MUIM-5R
BBOAA-BbIBOAA B
KoHdurypaumm MAC-05 S1.1 S1.2 S1.3 S1.4
1 OFF ON ON ON
2 ON OFF ON ON
3 OFF OFF ON ON
4 ON ON OFF ON
5 OFF ON OFF ON
6 ON OFF OFF ON
7 OFF OFF OFF ON
8 ON ON ON OFF
16 OFF OFF OFF OFF

4.17.6 ameHeHune koHdurypauum NAC-05 npu gobasneHmm HOBOro Moayns BBoga-
BbIBOJA peKOMeHAyeTCHa NpoM3BOaUTL B CreyoLwen nocrneaoBaTenbHOCTU:

— YCTaHOBUTb Ha nepekstoyaTtene S1 moayna ueHTpansHoro npoueccopa MLUT-5 HoBoe
KONM4YeCcTBO MOAyIien BBOAA-BbIBOAA B COOTBETCTBMM C Tabnuuen 4.3 (Takke yBenunumeaeTcs Ha 1);

— BCTaBUTb MOAYNN B KpOCC-NNaTy, y4uThbiBasi, YTO agpec MecTa B Kpocc-nnarte 3agaH
KOHCTpYKTMBHO OT 0 oo 7 Ans no3uumn cnpasa ot ML.

BHUMAHMUE!

U3BNEKATb MOAYNWN U3 KPOCC-MINATbI U BCTABIATb B KPOCC-MIATY MOXHO TOJIbKO MPU BbI-
KNIOYEHHOM NEKTPONUTAHUM MAC-05.

4.17.7 Mpw BknoveHnn MAC-05 ¢ 13MeHEeHHOWN KOHUrypaumen nponsBogmMTCcs ero aB-
TOMaTU4ecKas HaCTpoMKa Ha HOBYHO KOHJIUIypauuio:

— ONpoC BCEX aipeECOB CUCTEMHOIO MHTEepdenca n onpegeneHne TMNOB MoAynen Ha
3aHATbLIX agpecax;

— NpoBepKa KOPPEKTHOCTU 3aNOfHEHNSA agpeCHOro NPOCTpaHCcTBa No Tunam Moaysnen u
COOTBETCTBUSA KONMYEeCTBa Moaynen yctaHoBke nepeksntoyatens S1 Ha mogyne MLUT-5.

Mpn oBHapyXeHnn HeCOOTBETCTBUSA KOHUrypaumum, nHopmMmaums 0 HeCOOTBETCTBUN
nepegaeTtcsa Ha Moaynb MHAUKauuu, npovcxoant nepesanyck MUIM n noBTopHOe onpeaeneHve
KOHourypaumm.

Mpy nonoXnTenbHbLIX pedynbTaTax NPOBEPKN KOPPEKTHOCTU KOHUIypaumum asTomaTnye-
CKW co3faeTcd cTapToBas 6a3a JaHHbIX NPOrpaMmMUpOBaHNA, aHanormyHasa Tom, kotopas 3anu-

cbiBaetca B EEPROM npu Beinycke MNAC-05 Ha npeanpuatumn-narotosutesne (cm. 1.1 pykosoa-
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ctBa nonb3oBartens LIKINM.421411.005 U3). Mpouecc 3anncu ctaptoBon 6a3bl AaHHbIX B
EEPROM 3aHMMaeT opueHTUPOBOYHO 15 c. XapaKTepHbIM NPM3HAKOM 3TOro npoLecca sBnseT-
cs ogHoBpeMeHHoe poBHOe ceBedeHne ceetoanonos ALIPEC 1, 2, 4 n ENABL Ha dopoHTanbHOM
naHenu MUIT. MNMocne co3gaHns ctapToBon 6a3bl AaHHBIX NPUOOP NEPEXOOUT B PEXUM LINKIK-
yeckoun paboTbl.

4.17.8 Nocne nameHeHns koHdurypaumm MNAC-05, ecnn TpebyeTtcs paboyasi 6a3a gaHHbIX
OTNMYHAsA OT CTapTOBOW, 06513aTENbHO AOSPKHO ObITb 3aHOBO BbINOMHEHO NPOrpamMMUpoOBaHME:

— MoAaynen BblBoAda AUCKPETHbIX curHanos MP;

— mMoaynen cobctBeHHon nokaneHon cetn ModBus MASTER (MBM), ecnn oHa ecTb;

— normkn o6paboTKmM OUCKPETHBIX CUTHANOB, CUrHanNu3aumMm n 6yI0KMPOBKU.

Basbl AaHHbIX:

— 06paboTkM aHanNoroBbIX CUrHANoOB (MO3ULUNSA, Pa3MePHOCTb, LKana, ycTaBku);

— TEKCTOBble HAMMEHOBaHMWS COObITUI, CBA3AHHbBIX C JUCKPETHBIMU CUrHanamu;

Cnuncok pasmepHocTten xpaHmtca B EEPROM nepudepuiiHbix Moaynen n He M3MeHseT-
CSl MPY KOPPEKTUPOBKE KoHGUrypauum npmubopa. VIx koppekums npomsBoamnTcs npu Heobxoam-

MOCTMW.
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5 OBECMNEYEHUE B3PbIBO3ALUULEHHOCTHU

5.1 NckpobesonacHocTb anekTpuyeckmx uenen NAC-05, coegmHsaemMblx ¢ NMHUEN nuTa-
HUSA 0aTYMKOB, AOCTUrAeTCs 3a CHET OrpaHMYEHNss HanpPsXKeHNA N ToKa B 3NEKTPUYECKMX Liensix
Moayns BBoda AnckpeTHbIx curHanos MBOW-5 LIKI1T.426433.002, moayns BBoAa ANCKPETHLIX
curHanos MBC-9 LIKI1M.426433.009, moayns BBoga aHanoroson nHgopmauum MBAU-3
LIKNI.426431.002, moaynsa BeBoga curHanos Tepmonpeobpasosatenen MBCT-3
LIKNI.426432.004, moaynst TOKOBOro BbiBoga nckpobesonacHoro MTBU-5 LIKIT.426435.000 wn
obecneunBaetca BbinonHeHnem TpebosaHm MOCT 31610.0-2019 (IEC 60079-0:2017) u
BWUOOM B3pblBO3aLMThl "nckpobesonacHas anektpuyeckada uenb " 1" no FOCT 31610.11-2014
(IEC 60079-0:2011) 3a cyeT cnegyoLmnx KOHCTPYKTUBHBIX U CXEMOTEXHUYECKUX PELUEHUN.

5.2 OrpaHu4eHne HanpsXXeHns 1 Toka 40 MCKPOoBe3onacHbIX 3HAYEHUIN B AMEKTPUYECKNX
uenax mogyna MBAW-5 LIKINT.426433.002 obecneynBaeTca:

5.2.1 NanbBaHN4YeCKOW pa3BA3KM MCKPOOMACHbIX Lienen, raribBaHMYeCckn CBA3aHHbIX C UC-
KpobesonacHbIMU LIensiMn, OT BHELLHEN ceTu nuTaHnd, obecneymnBaemon DC-DC npeobpasosa-
Tenem D8 c HanpskeHMeM ranbBaHMYecKoro pasgenenus He meHee 1500 B, 4yTo yaosneTBops-
eT TpeboBaHnsam NOCT 31610.11-2014 (IEC 60079-0:2011).

5.2.2 NanbBaHN4YeCKOro pasgeneHnst MICKpoonacHbIX Lenen, ranbBaHNYeCcKn CBA3aHHbIX C
nckpobesonacHbIMU LeNaMN, U Lenen BHELLHNX N3MepUTENbHbIX NpnbopoB, NOCPEeACTBOM UH-
TerpanbHOro nsonatopa D7 ¢ HanpsXeHneM ranbBaHNYeCKOro pasgeneHna He meHee 2500 B,
yTOo yoosneTBopsieT TpebosaHmam FOCT 31610.11-2014 (IEC 60079-0:2011).

5.2.3 PasgeneHuns nevaTHbIX NPOBOAHNKOB MCKPOBGE30onacHbIX U raribBaHUYeCKN CBA3aH-
HbIX C HUMM UCKPOOMACHbIX Lienen oT nevyaTHbIX NPOBOAHMKOB CUOBbIX BHELLHUX Lienen nevat-
HbIM 9KPaHOM NO ABYM CTOPOHaM NevyaTHOW NnaTbl, BbINOSIHEHHBIM B COOTBETCTBMM C TpeboBa-
Huammn FOCT 31610.11-2014 (IEC 60079-0:2011).

5.2.4 OrpaHn4eHnsi ToKa N HaNPsPKEHMSA B LieNsiX NUTaHMsa 1 nepegavm nHgopmMaumm
AaT4YNKOB 0 NMCKPOBEe3onacHbIX 3Ha4YeHM ¢ NOMOLLbIO GapbepoB 6e30MacHOCTM Ha pe3ncTopax
n ctabunmsaTtopa HanpskeHust Ha 4ybnupoBaHHbIX CTabunuTpoHax. TOK U HanpsXXeHne orpa-
HU4YMBaKOTCA 4O 3HaYeHu He Bonee 14 MA n 14 B cOOTBETCTBEHHO.

5.2.5 OrpaHu4eHnsi CcyMMapHOM EMKOCTU N MHAYKTUBHOCTM Harpy3kn u JIMHUKN CBA3N O0
nckpobesonacHbIx 3Ha4YeHnn B cootBeTcTBUM € TpeboBaHuamm TOCT 31610.11-2014 (IEC
60079-0:2011).

5.2.6 Boibopom nsonaumm anektpmyeckux uenen mogyna MBOWM-5 otHocutensHO kopny-
ca, BblaepxmBatoLien ncnoitatenbHoe HanpsbkeHne 500 B B TeyeHne 1 MUH, YTO COOTBETCTBY-
eT TpebosaHnam NOCT 31610.11-2014 (IEC 60079-0:2011).
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5.2.7 OrpaHnunTenn HaNpsXKeHNs 1 Toka pacnonoXeHbl Ha obLLen ne4YaTHon nnaTe.

[MeyaTHbIN MOHTaX 3NEKTPUYECKMX Lienen NCKpOo3aLmnTbl BbINOSTHEH C y4eToM TpeboBa-
Hun FOCT 31610.11-2014 (IEC 60079-0:2011).

5.2.8 UckpobesonacHble Lenu BbiBeAeHbl Ha MHANBUAYalbHbIA COEOUHUTENb, CHAbXeH-
HbIn Hagnucbto "MICKPOBE3OMACHAA LENMbB".

5.2.9 Ha nuueson naHenn moayns MBOW-5 LIKIT.426433.002 HaHeceHa MapKkupoBKa
B3pbIBO3awwmThl [Ex ib Gb] IIC n napameTpbl BHeLWHMX nckpobesonacHbix uenen: U, lo, Co, Lo.

5.2.10 HwxHu BUHT, donkenpytowmin moayns MBW-5 B kopnyce NMAC-05, nnombupyetcs.
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oTTTemmmssessesesssscoecoooooooos ! (DC-DC)
: A1 | R40
8,2 HX1.1 ; L}
1 |X1.2 :
VD1, VD2 =128
R13
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_______________________________________ , D6
ALN |
I
I
—————————————————————————————————— N |
— : :DBbIXO,El
S !
) |
__________________________________ : 1
---------------------------------- : !
"""""""""""""""""""" | un
A2 :
1

PucyHok 5.1 — Cxema y3nos, obecneuymBatomx nckpobesonacHocts uenen MBOAW-5

5.3 OrpaHu4eHre Hanps>KeHnsa 1 Toka 40 MCKPOoBe3onacHbIX 3Ha4YEHUN B 9MNEKTPUYECKNX
uenax moayna MBOC-9 LIKITT.426433.009 o6ecne4vnBaeTcs:
5.3.1 NanbBaHMYeCcKOM pa3BsA3KM UCKPOOMNACHbIX Lienewn, rafibBaHNYeCKN CBSA3aHHbIX C UC-

Kpobe3onacHbIMM LEensiMn, OT BHELLHeW ceTu nutanus, obecneunsaemon DC-DC npeobpa3sosa-
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Tenem D7 ¢ HanpsikeHMeM ranbBaHU4ecKoro pasgeneHuns He meHee 1500 B, yto ygosneTBops-
eT TpeboBaHmnsam NOCT 31610.11-2014 (IEC 60079-0:2011).

5.3.2 NanbBaHN4YeCKOro pasgeneHnst UICKpoonacHbIX Lenen, ranibBaHMYeCKn CBA3aHHbIX C
nckpobesonacHbIMKU LenaMu, n uenen BHELUHNX N3MepuTerbHbIX NpnbopoB, NOCPeaCTBOM UH-
TerpanbHOro nsonatopa D6 ¢ HanpsXeHneM ranbBaHUYeCcKoro pasgenieHna He meHee 2500 B,
yTo ypoosnetsopsieT TpeboBaHnsam FOCT 31610.11-2014 (IEC 60079-0:2011).

5.3.3 PasgeneHunsa nevaTHbIX NPOBOAHNKOB MCKPOGE30NacHbIX U ranibBaHUYECKN CBA3AH-
HbIX C HUMM UCKPOOMAaCHbIX Lienen oT nevyaTHbIX NPOBOAHMKOB CUIOBbIX BHELLHUX Lienen nevyat-
HbIM 9KpaHOM MO ABYM CTOPOHaM NevyaTHOW nnaTbl, BbINOSIHEHHBIM B COOTBETCTBUU C TpeboBa-
Huammn FOCT 31610.11-2014 (IEC 60079-0:2011).

5.3.4 OrpaHu4eHunst ToKa 1 HaNpPsPKEHUA B LIENsIX NUTaHMsa U nepegavm nHgopmMaumm
AaTyMKoB A0 nckpobesonacHbIX 3HaYeHUn ¢ NomoLLbo 6apbepoB 6e30MacHOCTN Ha pe3ncTopax
n ctabunusaTtopa HanpshkeHus Ha y6nupoBaHHbIX CTabunNuTpoHax. TOK U HanpsXXeHne orpa-
HU4YMBaKOTCA A0 3Ha4YeHun He 6onee 14 MA n 14 B cOOTBETCTBEHHO.

5.3.5 OrpaHn4eHnsi cyMMapHOM EMKOCTU N MHAYKTUBHOCTM Harpy3kn u IMHUK CBA3W A0
nckpobesonacHbIX 3Ha4YeHM B cooTBETCTBMM C TpebosaHmsamn FTOCT 31610.11-2014 (IEC
60079-0:2011).

5.3.6 Beibopom nsonsumm anektpuyeckmx uenen mogyna MBLC-9 oTHocuTenbHO Kopny-
ca, BblaepXuBatoLLen ncnoitatensHoe HanpsbkeHne 500 B B TeyeHne 1 MUH, 4TO COOTBETCTBY-
eT TpeboBaHnam NOCT 31610.11-2014 (IEC 60079-0:2011).

5.3.7 OrpaHnunTenn HanpshKeHNsA 1 ToKa pacnonoXeHbl Ha obLLen nevyaTtHoOM nnaTe.

[MeyaTHbI MOHTaX 3NEKTPUYECKMX Lienen NCKPOo3aLmnTbl BbINOSTHEH C y4eToM TpeboBa-
Hun TOCT 31610.11-2014 (IEC 60079-0:2011).

5.3.8 UckpobesonacHble Lenu BoiBeAeHbl HA MHANBMAYaNbHbIA COEOUHUTENb, CHAbXeH-
Hbin Hagnucbto "MICKPOBE3OMACHAA LEMbB".

5.3.9 Ha nuueson naHenn moayns MBC-9 LIKIT.426433.009 HaHeceHa MapKkMpoBKa
B3pbIBO3awwmThl [EX ib Gb] [IC 1 napameTpbl BHELWHNX nckpobesonacHbix uenen: U, lo, Co, Lo.

5.3.10 HwxHuia BUHT, coukempytowmin mogyne MBC-9 B kopnyce MNAC-05, nnombupyeTcs.
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PucyHok 5.2 — Cxema y3noB, obecneumnsatoLmx nckpobesonacHocts uener MBOC-9

5.4 OrpaHu4eHne HanpsKeHnsa 1 Toka 4O MCKPOoBe3onacHbIX 3HAYEHUI B SMEKTPUYECKNX
uenax moayna MBAW-3 LIKJTT.426431.002 obecne4vnBaeTcs:

5.4.1 Hannumem ranbBaHU4eCKOro pasgeneHus Lenen, coeamHeHHbIX ¢ nckpobesonac-
HbIMM, OT CUNOBbLIX, ocyllecTensiemoro DC-DC npeobpasoBatenem D5 ¢ HanpsikeHneMm ranb-
BaHW4ecKkoro pasgeneHus He meHee 1500 B, ygosnetsopsatowmm Tpebosanuam FOCT TOCT
31610.11-2014 (IEC 60079-0:2011).

5.4.2 NanbBaHU4YeCKOro pasgeneHnsi UICKPooNnacHbIX Lienen, rafibBaHMYeCcKn CBA3aHHbIX C
nckpobesonacHbIMU LeNaMU, U Lenen BHELLHNX N3MepUTEeNbHbIX NpnbopoB, NOCPeACTBOM UH-
TerpanbHoro nsonatopa D4 ¢ HanpsikeHneM ranbBaHUYecKoro pasgenennsa He meHee 2500 B,
yposneteopsiowmm TpebosarHmam MTOCT 31610.11-2014 (IEC 60079-0:2011).

5.4.3 PasgeneHusa nevyaTHbIX NPOBOAHNKOB NCKPOBE30nacHbIX U ANEKTPUYECKN CBA3AH-

HbIX C HUMU NCKPOOMNAaCHbIX ueneun oT nevaTHbIX NpPoBOAHUNKOB CUIOBbLIX BHELLHNX ueneu JKpa-
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HOM B BMAE NeYyaTHOro NpoBoAHUKa MO ABYM CTOPOHaM NiiaThbl, BbINOSIHEHHBIM B COOTBETCTBUM
¢ TpebosaHuammn NOCT 31610.11-2014 (IEC 60079-0:2011).

5.4.4 OrpaHn4eHnst TOKa N HaNpsKeHUs B LLeNV NUTaHUA 1 nepegayn nHopmaumm
AaTymka oo nckpobesonacHbIX 3Ha4YEHUI C NOMOLLb0 BapbepoB 6e3onacHocTn A1 — A6, npea-
cTaBnAwLWmnX cobor aydnmpoBaHHbIN TPAH3UCTOPHbLIN CTaOMNN3NPOBaHHbIN OrpaHUyYnTENb
TOKa C OrpaHUYUTENSIMU HanpskeHns u3 AByX napannenbHO BKMIOYEHHbIX CTabunnTpoHOB Ha
BXOZE U BbIX0A4e, BbINOJIHEHHOIO B cooTBeTCTBUM € TpeboBaHuammn TOCT 31610.11-2014 (IEC
60079-0:2011). HanpsikeHne n TOK nckpobesonacHom Lenu orpaHnyeHbl 4o 3Ha4YeHnin He bonee
23,1 B n 25 MA COOTBETCTBEHHO.

5.4.5 OrpaHn4eHnsi CyMMapHOM EMKOCTU N MHAYKTUBHOCTM Harpy3kn u IMHUK CBA3W A0
nckpobesonacHbIx 3Ha4YeHUn B cootBeTCcTBUM € TpeboBaHuamm TOCT 31610.11-2014 (IEC
60079-0:2011).

5.4.6 Boibopom mnsonsumm anektpuyeckmx uenen moayna MBAWN-3 oTHOCUTENBHO KOpny-
ca, BblaepxumBatoLLen ncnoitatensHoe HanpsbkeHne 500 B B TeyeHne 1 MUH, 4TO COOTBETCTBY-
eT TpeboBaHnsam FOCT 31610.11-2014 (IEC 60079-0:2011).

5.4.7 OrpaHnunTenu HanpsbkeHnsa n Toka A1 - A6 pacnonoXeHbl Ha obLen nevyaTHON
nnate. lNeYyaTHbI MOHTaX 3NEKTPUYECKMX Lienen NCKPO3aLnTbl BbINOSIHEH C y4eToM TpeboBa-
Hun TOCT 31610.11-2014 (IEC 60079-0:2011).

5.4.8 UckpobesonacHble Lenu BbiBeAeHbl Ha MHONBMAYalbHbIA COEOUHUTENDb, CHAbXeH-
HbIn Hagnucbto "MICKPOBE3OIMACHAA LEMNb".

5.4.9 Ha nuueson naHenun mogyns MBAW-3 LIKJT.426431.002 HaHeceHa MapKMpoBKa
B3pbIBO3awmThl [EX ib Gb] [IC 1 napameTpbl BHeLWHNX nckpobesonacHbix uenen: Ug, lo, Co, Lo.

5.4.10 HwxHuin BUHT, domnkeunpyrowmn moayne MBAW-3 B kopnyce NAC-05, nnombupyeTtcs.
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PucyHok 5.3 — Cxema y3noB, obecneumnsatoLmx nckpobesonacHoctb uenen MBAN-3
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5.5 OrpaHu4eHre Hanps>KeHnsa 1 Toka 4O MCKPOoBe3onacHbIX 3Ha4YEHUN B 9MEKTPUYECKNX
uenax moayna MBCT-3 LIKINI.426432.004 obecneynBaeTcs:

5.5.1 MNanbBaHU4YeCKOW pa3BA3KM MCKPOOMACHbIX Lienen, rafibBaHMYeCckn CBA3aHHbIX C
nckpobesonacHbIMM LensmMu, OT BHELLHEN ceTU NuTaHus, obecnednsaemon DC-DC npeobpa-
3oBaTtenem D8 c HanpsxxeHneM ranbBaHn4eckoro pasgeneHna He meHee 1500 B, yooeneTso-
psatowmm TpebosaHmam MOCT 31610.11-2014 (IEC 60079-0:2011).

5.5.2 NanbBaHM4eCcKOro pasgeneHns NCKpoonacHbIX Lienewn, raribBaHU4YeCKN CBA3aHHbIX C
nckpobesonacHbIMU LenaMu, 1 uenen BHELLHNX n3mepuTerbHbIX NpubopoB, NoCpeaCTBOM UHTe-
rpanbHoro nsondaropa D6 ¢ HanpsXXeHMeM ranbBaHUYecKoro pasgenieHms He meHee 2500 B, yao-
Bneteopstowmnmmn Tpebosannsam NOCT 31610.11-2014 (IEC 60079-0:2011).

5.5.3 Pa3geneHuns nevaTHbIX MPOBOAHMKOB MCKPOBE30NacHbIX N ANEKTPUYECKN CBA3aH-
HbIX C HUMM UCKPOOMAaCHbIX Lienen oT nevyaTHbIX NPOBOAHMKOB CUITOBbIX BHELLHUX Lienen aKkpa-
HOM B BMAe NeYyaTHOro NpoBOAHUKA MO ABYM CTOPOHAaM NiiaThbl, BbINOSIHEHHBIM B COOTBETCTBUM
¢ TpebosaHuamm NOCT 31610.11-2014 (IEC 60079-0:2011).

5.5.4 OrpaHn4eHnst ToKa 1 HaNpsKEHUNA B LiENsiX NUTaHMsa U nepegavm nHgopmMaumm
AaTyMKoB A0 nckpobesonacHbIX 3HaYeHUn ¢ NOMOLLbLI0 BapbepoB 6Ge30MacHOCTU Ha pe3ncTopax
n ctabunmsaTtopa HanpshkeHust Ha ybnupoBaHHbIX CTabunuTpoHax. TOK U HanpsXXeHne orpa-
HUYMBAKOTCSH 00 3Ha4YeHun He 6onee 2,5 MA 1 5,3 B cOOTBETCTBEHHO.

5.5.5 OrpaHu4eHnsi cyMMapHOM EMKOCTU N MHAYKTUBHOCTM Harpy3kn u IMHUK CBA3N A0
nckpobesonacHbIX 3Ha4YeHn B cooTBeTCTBMM € TpeboaHmsammn NTOCT 31610.11-2014 (IEC
60079-0:2011).

5.5.6 Beibopom nsonaumm anektpuyecknx uenen mogyna MBCT-3 oTHocUTENbLHO Kopny-
ca, BblaepxxumBaroLwen ncnoltatensHoe HanpsxeHne 500 B B TeyeHne 1 MUH, YTO COOTBETCTBY-
eT TpeboBaHnsam NOCT 31610.11-2014 (IEC 60079-0:2011).

5.5.7 OrpaHn4mMTenn HanpsbkeHUs 1 Toka pacnornoXeHbl Ha obLwen ne4aTtHoM nnaTe.
MevaTHbIN MOHTaX ANEKTPUYECKNX Lienen NCKPO3aLLNTbI BbINOSIHEH C Y4eTOM TpeboBaHMN
FOCT 31610.11-2014 (IEC 60079-0:2011).

5.5.8 UckpobesonacHble Lenu BoiBe4eHbl HA MHANBUAYalbHbIA COEOUHUTENb, CHAbXeH-
Hbin Hagnucbto "MICKPOBE3OIMACHAA LEMb".

5.5.9 Ha nuueson naHenun moayns MBCT-3 LIKJ1T.426432.004 HaHeceHa MapKMpoBKa
B3pbIBO3awwmThl [EX ib Gb] [IC n napameTpbl BHeLWHNX nckpobesonacHbix uenen: Ug, lo, Co, Lo.

5.5.10 HwxHmi BUHT, comnkempytowmin mogyns MBCT-3 B kopniyce NAC-05, nnombupyeTcs.

5.5.11 OrpaHuunTernbs Toka u HanpskeHns A1 nokasaH gns koHdurypaumm Bxoga ¢ nog-
KNtoYeHMeM TepMoMeTpa CONPOTUBINEHNS, OrpaHNYNTENb TOKa N HaNpsbkeHua A2 nokasaH ans

KOHUrypaumm Bxoaa c NnoAakntoyeHmemM Tepmonapbl.
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PucyHok 5.4 — Cxema y3nos, obecneumBatomx nckpobesonacHoctb Lenen MBCT-3
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5.6 OrpaHu4eHre HanpsXKeHnsa 1 Toka 40 MCKPOoBe3onacHbIX 3Ha4YEHUN B 9MNEKTPUYECKNX
uenax mogyna MTBW-5 LIKIT.426435.000 obecneunBaeTcs:

5.6.1 Hanuumem ranbBaHW4YecKoro pasgeneHus Lenemn, CoeAMHeHHbIX ¢ uckpobesonac-
HbIMM, OT CUNOBLIX, ocyllecTensiemoro DC-DC npeobpasosatenem D11 ¢ HanpsbkeHWeM ranb-
BaHW4eckoro pasgeneHus He meHee 1500 B, ygosneTtsopsitowmm tpebosaHnam FOCT
31610.11-2014 (IEC 60079-0:2011).

5.6.2 ManbBaHMYeCKOro pasgeneHnsa NCKpoonacHbIX Lenewn, raribBaHN4YeCKN CBSA3aHHbIX C
nckpobesonacHbIMU LenaMu, 1 uenen BHELUHNX N3MepuTerbHbIX NpnbopoB, NOCPeACTBOM UH-
TerpaneHoro nsonatopa D10 ¢ HanpskeHMeM ranbBaHU4eckoro pasgeneHns He meHee 2500 B,
yoosneTsopsiowmm TpebosaHuam ygosnetsopstowmm tpebosaHmam NOCT 31610.11-2014 (IEC
60079-0:2011).

5.6.3 PasgeneHnsa nevyatHbIX MPOBOAHUKOB NCKPOBE30MaCHbIX 1 3MEKTPUYECKN CBA3AH-
HbIX C HUMM UCKPOOMAaCHbIX Lienen oT nevyaTHbIX NPOBOAHMKOB CUITOBbIX BHELLHUX Lienen aKkpa-
HOM B BMAE NeYyaTHOro NpoBOAHMKA NO ABYM CTOPOHAM NnaThbl, BbINOSIHEHHBIM B COOTBETCTBUM
¢ TpeboBaHuamMu ygosneteopsowmm TpebosaHmsam NOCT 31610.11-2014 (IEC 60079-0:2011).

5.6.4 OrpaHnyeHns ToKa U HanpsbkeHns B Lleny NUTaHns 1 nepegadm nHdopmMauumn aardvka
A0 nckpobesonacHbIX 3Ha4YEHU C MOMOLLLIO BapbepoB BesonacHocTn A1 - AB, npeacTaBnsALLMX
cobon AyGrnmMpoBaHHbIN TPAH3UCTOPHbIA CTaBUNN3NPOBAHHBIN OrPaHNYMUTENb TOKa C OrpaHnyuTe-
NSAMMW HaNPSPKEHUSA U3 ABYX NapanfenbHO BKITHOYEHHbIX CTabUNMTPOHOB Ha BXO4E U BbIXOA4e, Bbl-
NOSTHEHHbIX B COOTBETCTBMM C TpeboBaHuaMM yaoBneTeopsiowmm TpebosaHmam FOCT
31610.11-2014 (IEC 60079-0:2011). Hanpsi»keHne n Tok MCKpobe30nacHoOM Lienu orpaHnYeHbl 4o
3HaveHun He 6onee 23,1 B n 25 MA COOTBETCTBEHHO.

5.6.5 OrpaHnyeHns CcyMMapHOn EMKOCTU U MHAYKTUBHOCTU Harpy3kv 1 JIMHWM CBSI3N A0 UC-
Kpobe3onacHbIX 3Ha4eHUN B COOTBETCTBUM C TpeBOBaHMAMMN YOOBNETBOPSAIOLWLMM TpeboBaHMAM
MOCT 31610.11-2014 (IEC 60079-0:2011).

5.6.6 Beibopom nsonaumm anektpuyecknx uenen mogyna MTBW-5 oTHOCUTENLHO KOpny-
ca, BblaepxumBatoLLen ncnolitatensHoe HanpsbkeHne 500 B B TeyeHne 1 MUH, 4TO COOTBETCTBY-
eT TpeboBaHuam ygosneTeopstowmm tpebosaHuam MOCT 31610.11-2014 (IEC 60079-0:2011).

5.6.7 OrpaHuunTenu HanpsbkeHusa n Toka A1 - A6 pacnonoxeHbl Ha obLLen neyaTHOM
nnate. lNeYyaTHbI MOHTaX 3NEKTPUYECKMX Lienen NCKPO3aLMTbl BLINOJTHEH C y4eToM TpeboBa-
HUI yaosrneTeopsaowmm TpebosaHmam NOCT 31610.11-2014 (IEC 60079-0:2011).

5.6.8 UckpobesonacHble Lenu BbiBeAeHbl HA MHANBMAYaNbHbIA COEOUHUTENb, CHAbXEeH-
HbI Hagnuebto "MICKPOBES3OIMACHAA LEMb".

5.6.9 Ha nuueson nanenun mogynsa MTBW-5 LIKI1TM.426435.000 HaHeceHa MapKnpoBka

B3pbIBO3awwmThl [EX ib Gb] [IC n napameTpbl BHeLWHNX nckpobesonacHbix uenen: Ug, lo, Co, Lo.
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5.6.10 HwxHun BUHT, donkenpytowmin moayns MTBU-5 B kopnyce MNMAC-05, nnombupyeTtcs.
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PucyHok 5.5 — Cxema y3noB, obecneumBatomx nckpobesonacHoctb uenen MTBU-5
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5.7 OrpaHu4eHre Hanps>KeHnsa 1 Toka 40 MCKPOoBe3onacHbIX 3Ha4YEHUN B 9MNEKTPUYECKNX
uenax mogyna MYBB LIKIIM.426435.002 obecneynBaetcs:

5.7.1 NanbBaHN4YeCKOW pa3BA3KM MCKPOOMNACHbLIX Lienen, rafibBaHMYeCckn CBA3aHHbIX C UC-
KpobesonacHbIMU LiensiMn, OT BHELLHEN ceTu nuTaHnd, obecneymnsaemon DC-DC npeobpasosa-
Tenem D10 ¢ HanpsxeHMeM ranbBaHMYecKoro pasgenenus He meHee 1500 B, 4Tto yaoBneTBo-
pset TpebosaHuam MOCT 31610.11-2014.

5.7.2 NanbBaHN4YeCKOro pasgeneHnst MICKpoonacHbIX Lenen, ranbBaHNYEeCKN CBA3aHHbIX C
nckpobesonacHbIMU LenaMu, 1 uenen BHELUHNX N3MepuTerbHbIX NpnbopoB, NOCPeACTBOM UH-
TerpaneHOro nsonatopa D9 ¢ HanpsXeHneM ranbBaHNUYeCKOro pasgeneHna He meHee 2500 B,
47O yoosneTBopsieT TpebosaHmsam FTOCT 31610.11-2014.

5.7.3 PasgeneHunsa nevaTHbIX NPOBOAHNKOB MCKPOGE30nacHbIX U ranibBaHUYECKN CBA3AH-
HbIX C HUMM UCKPOOMAaCHbIX Lienen oT nevyaTHbIX NPOBOAHMKOB CUIOBbIX BHELLHUX Lienen nevat-
HbIM 9KpaHOM NO ABYM CTOPOHaM NevaTHOW nnaTbl, BbINOSIHEHHBIM B COOTBETCTBMM C TpeboBa-
Huamm TOCT 31610.11-2014.

5.7.4 OrpaHn4eHnsi CyMMapHOM EMKOCTU N MHAYKTUBHOCTMW Harpy3kn u IMHUK CBA3W A0
nckpobesonacHbIX 3Ha4yeHu B cooTBeTcTBUM € TpebosaHuammn TOCT 31610.11-2014.

5.7.5 BbibopoM n30Mn5LMM INEKTPUYECKMX Lenen Moaynsa OTHOCUTENbHO Kopnyca, Bbl-
AepXuBatoLLen ncnoitatenoHoe HanpsikeHne 500 B B TeyeHne 1 MUH, YTO COOTBETCTBYET Tpe-
6oBaHunam NOCT 31610.11-2014.

5.7.6 OrpaHu4eHne ToKa 1 HaNpPsPKEHUSA B LeNsiX MMTaHMsA QUCKPETHbIX JaTYMKOB 4O UC-
Kpobe3onacHbIX 3Ha4YeHnn ¢ nomoLlbio 6apbepoB 6e3onacHocTn A1.1 — A1.6 Ha peaucTopax u
cTabununsatopa HanpshkeHns Ha AybnmpoBaHHbIX CTabunuTpoHax. TOK U HanpshXeHne orpaHun-
ymBalTCA A0 3Ha4YeHUn He bonee 14 MA n 14 B cOOTBETCTBEHHO.

5.7.7 OrpaHu4eHne Hanps»KeHNa 1 Toka 4O MCKpOoBe3onacHbIX 3Ha4YeHWI B areKkTpuye-
CKMX Lensix TokoBoro Beoga curHana 4 — 20 MA go nckpobesonacHbIX 3HA4YEHUI C MOMOLLbHO
B6apbepos 6e3onacHocTn A2.1 — A2.2, npeacraBnatowmx cobon ayonmpoBaHHbIN TPaH3UCTOpP-
HbIi CTAabUNN3NPOBAHHLIN OrPaHNYMTENb TOKA C OrPaHNYUTENSAMU HaNpPsXKeHNsa U3 AByxX naparn-
NenbHO BKMOYEHHbIX CTabUNUTPOHOB Ha BXOAE M BbIXOAE, BbIMOHEHHOIO B COOTBETCTBUM C
TpeboBaHuamu NOCT 31610.11-2014. HanpsikeHne n Tok nckpobesonacHom Lenn orpaHnyeHbl

[0 3HavyeHun He bonee 23,1 B n 25 MA coOoTBETCTBEHHO.

76



LIKI.421411.005 PO
n3m."8"

D10
——————— 1 (DC-DC)

X1.7
Xi1

=12B

———————— ! AU

D9

un

&L

|
|
|
1
| :: > Beixo
|
|
|
|
|

S‘ VD17, VD1

1
|
T
1
1
$
x2.8 11— | S
1
T
1
1
1
1
1
L

Rrepm

R17

No 7N 1 73 V17

VD9
N

fHout | X4.1
lout |X4.4

PucyHok 5.1 — Cxema y3noB, obecneumBatomx nckpobesonacHocTb Lenen MYBB

5.7.8 OrpaHn4eHnst Toka U HanNpsKeHUs B LIENsIX NMTaHusa TepMmonpeobpasoBaTenen oo
nckpobesonacHbIX 3Ha4YeHUn ¢ NoMoLLbio bapbepoB 6e3onacHocTn A3.1, A3.2 Ha pe3ucTopax u
cTtabununsatopa HanpshkeHns Ha aybnmpoBaHHbIX CTabunUTpoHax. TOK U HanpsXXeHne orpaHn-
YMBaKTCSA A0 3Ha4YeHUn He Gonee 2,5 MA 1 5,3 B cOOTBETCTBEHHO.

5.7.9 OrpaHnyeHna Toka 1 HanpskeHns B LLenn BbiBoga curHanos Toka 4 — 20 MA go uc-
Kpobe3onacHbIX 3Ha4YeHUn ¢ nomoLlbio 6apbepoB 6e3onacHocTn A4.1, A4.2, npeacTaBnsowmnx

cobon oy6nmpoBaHHbIM TPAH3UCTOPHbLIA CTAabUNN3NPOBAHHbIN OrpaHNYUTENb TOKa C OrpaHnYn-
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TENAMU Hanps>keHns 13 AByX napannenbHO BKYEHHbIX CTabMNMTPOHOB Ha BXo4e U BbIxoae,
BbINOJSTHEHHbIX B COOTBETCTBMM C TpeboaHuamm NOCT 31610.11-2014. HanpsikeHne n ToK nc-
Kpobe3onacHom uenu orpaHnyeHbl 4o 3HavyeHu He 6onee 23,1 B 1 25 MA cOOTBETCTBEHHO.

5.7.10 Ha nuueBon naHenn Moaynsi HAHeCeHa MapKnpoBKa B3pbiBo3aLmThl [Ex ib Gb]
[IC n napameTpbl BHELWHNX nckpobesonacHbix uenen: Uy, lo, Co, Lo.

5.7.11 OrpaHu4mTenn HanpsKeHNsa 1 Toka pacnonoXeHbl Ha obLlen nevyaTHOW nNnare.
[MeyaTHbI MOHTaX 3NEKTPUYECKMX Lienen NCKPO3aLMTbl BbINOSTHEH C y4eTOM TpebGoBaHui
rOCT 31610.11-2014.

5.7.12 NckpobesonacHble Lenu BbiBeAEHbI HA MHOMBUAYANbHbIN COEANHUTENb, CHab-
*eHHbIn Hagnucblo "MICKPOBE3OINACHAA LEMNb".

5.7.13 HWXHWUIA BUHT, oUKCUMpPYOLWKNI 3aaH00 naHene B kopnyce MNAC-17, nnombupyeT-

CA.
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6 MOHTAX U NMOArOTOBKA K PABOTE. OBECNEYEHUE B3PbIBO3ALLUULLEHHOCTHU

NMPU MOHTAXE WU 3KCIUTYATALUUU

6.1 MNepea moHTaxxom NMAC-05 Heobxoaumo:

— un3Bneyb [MAC-05 13 ynakoBky;

— npoBeputb NMAC-05 Ha paboToCNOCOBHOCTbL M MPOBECTU HACTPOWMKY M NPOrpamMmMmpo-
BaHMe B COOTBETCTBUN C 6.2.

6.2 NpoBepka paboTtocnocobHocTn n HacTpouka MNAC-05

6.2.1 [Ina nposepkn MNMNAC-05, o3HaKOMMeHNS ¢ ero YHKLUMOHUPOBAHUEM, HACTPOMKK U
nporpaMmMupoBaHus B COOTBETCTBUN C MPOEKTOM, B ycnosusx nabopatopum KUIM nogats nuta-
HWe B COOTBETCTBUM CO CXeMaMn CoeMHEHUN, NpuBeaeHHbIMU B npunoxeHumn A. Npun nposep-
ke NMAC-05-8CD HeobxoQMMo pyKOBOACTBOBATLCA yKa3aHUAMU NPUoxeHns B.

BHUMAHUE! MoBTOPHOE BKNIOYEHMUE MAC-05 B CETb 220 B NPOU3BOAUTbL HE PAHEE,
YEM YEPE3 45 C NOCIE OTKIMIOYEHUA.

6.2.2 KOHTpOsib MCNpaBHOCTM OpraHOB CBETOBOW N 3BYKOBOW CUrHanmsaumm

[ns KOHTPONSt UCNPaBHOCTU OPraHOB CBETOBOW M 3BYKOBOW CUrHanNn3auumn npegycMoTpeHa
creyunansHas TectoBas NporpamMmma, Kotopas 3anyckaetca HaxxaTnem kHonku "KOHTPOIb".

lMocne HaxaTusa KHonkn, B TedeHne 10 ¢ npoBepsieTca npegynpeanTeribHas u aBapumn-
Hasa CBeTOBas U 3ByKOBas curHanuaaums (5 ¢ - npegynpeauntensHasa u 5 ¢ - aBapuiiHas), a Tak-
e NCnNpaBHOCTb BCEX CBETOANOAHbBIX MHANKATOPOB Ha NnLeBon naHenu npubopa.

Bo Bpemsi paboTbl TectoBou nporpammel "KOHTPOJIb" NMAC-05 npogosmkaeT gpyHKLMO-
HUpOBaTb B HOpMasribHOM paboyeM pexumMme, KOHTPOSNIMPYS COCTOSIHUE BXOLHbIX CUrHanoB OT
AaTyYMKOB U, B crnyvae cpabaTbiBaHMSA JaTymKka Ha NloboM 13 BXOAOB, nocne paboTbl TECTOBOM
nporpaMmmbl BKMOYAETCS CUrHanmM3aumsi No akTMBHOMY curHany. Pabota TectoBoy nporpammbl
B Nt0OOM MOMEHT MOXeET BbITb NpepBaHa HaxaTuem kHonku "CBPOC™".

6.2.3 lNpoBepka dpyHKuMoHnpoBaHusa KK 1 HacTponka oTobpaxeHus nHdopmauumn Ha
aKpaHe (ons ucnonHeHun ¢ npoueccopom MLIM-5A8 cm. Tak e pyKOBOACTBO Nonb3oBaTens
LIKIT.421411.005 N3 vacTb 3).

Kpome s4yeek cBETOBOWM CuUrHanmsauum 1 3ByKOBOro curHana, nogpobHas nHdgopmaums,
npegHasHa4vyeHHasi Ans onepaTtopa v obcnyxmeatoLwero nepcoHana, npeacraBneHa Ha aKkpaHe
XKKW. Onsa ynpasnenus XKW B koHcTpykumm MAC-05 npegycMoTpeHbl 4 KHOMKK:

\ - kHorka "BbIBOP" (BbI30B rMaBHOrO MeHIO 1 BXOZ, B BbIBPaHHbIN MyHKT MEHI0);

1 - kHonka "BBEPX":
d - kHonka "BHW3™
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J - kHonka "BO3BPAT".

6.2.3.1 [Mpn HaXxXaTmm KHOMKM NPOU3BOAUTCS BbI30B MaBHOMO MEHHO:
NMABHOE MEHIO
» [1aTa 1 Bpems
YKypHan cobbiTui
AHarnorosble BXoAbl
CurHanmnsauyms
AnckpeTHble BbIXOAb!
UTeHune apxmBa
HacTtponku
KypHan owmbok
6.2.3.2 Ha akpaHe XKW ogHoBpeMeHHO pasmeLlaeTcs 3arofloBoK U 3 CTPOKN MeH0. Bbibop
NYHKTa MEHIO OCYLLIECTBNAETCA NepeMeLLeHnem ykasaTtens B kHonkamu: "4 - "BHA3" n "1™ -
"BBEPX". Bx0/ B BbIGpPaHHbI MYHKT MEHIO OCYLLIECTBSIETCS HaxaTneM kHomku "V - "BbIBOP".
6.2.3.3 IHOnKaums TekyLero BpeMeHu n AaTtbl OCYLLEeCTBIISETCSA Npu BKNKYEHUN NUTa-
Husa npubopa, a Takke npu Boibope nyHkTa "OATA N BPEMA" rmaBHoro meHto. NMpn aTom B
nepBon CTpoke oTobparkaeTcsa KOHurypaumsi npubopa n ero agpec ceTn BEPXHEro ypoBHSA Ha
wnHe RS-485, Bo BTOpon — Aata n B TpeTbeN — TEKyLLLEe BpeEMs, Hanpumep:
MAC-05-8FV 11783300 #01
Jata: 11:08:06 T1T.
Bpewms: 15:46:07
Ha npegnpuatum-n3rotoBuTene Npu BbifMycke yCTaHaBNMBAETCA TEKyLLee BpeMs 1 AaTa,
ecnu ObINo NpepbiBaHME pe3epBHOro GatapernHoro NUTaHnd, gata copacbiBaeTCA N €€ HYXXHO
3aHOBO NepeycTaHOBUTbL B COOTBETCTBUM C 6.2.4.2.
6.2.3.4 XKypHan cobblTun aBToMaTU4eCKM Bbi3biBaeTcsa Ha akpaH XKKW, ecniv ecTb ak-
TUBHasA NpepbiBUCTas CBETOBAA M 3BYKOBadA cUrHanusaums n Haxata kHonka "KBUTUP", npu
39TOM Ha 3KpaHe oTobpaxaeTtcsa nocnegHee cobbiTne, 3admKcnpoBaHHoe B XypHarne. CobbiTne
oTobpaXkaeTcs B ABYX CTPOKax:
— nepBasi CTPoOKa - CUCTEMHBbIN N2 AUCKPETHOro curHarna n TeKCToBoe HauMeHoBaHWe Co-
ObITNA, TEKCT COCTOUT N3 14 nporpaMMmnpyemMbIX CUMBOJIOB;
— BTOpasi CTpoka — Tun cobbiTus: A - aBapuiHasa curHanmsauus, I — npegynpegurensHas
curHanusaums, H — Hopma, gata u Bpemsi HacTynfieHns cobbiTus.
YKYPHAJ COBbITUN
001 Omckp.CurH.001
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A. 11:08:06|15:49:57

Mocnepytowme HaxaTtusa kHonkn "KBUTUP" no3sonsoT npoasuraTbcs Briybb XXypHana K
B6onee paHHUM cobbITUAM. [JanbHENLWn NPOCMOTP XXypHana cobbITUN MOXET Takke OCyLLeCcTB-
natbesa kHonkamu: "V - "BHU3" n "1 - "BBEPX".

001 Awnckp.CurH.001
A. 11:08:06|15:49:57
002 [Ounckp.CurH.002
M. 11:08:06|15:49:47

Mpw OTCYTCTBUM aKTUBHOW CUrHANU3aUmm XXypHan cobbITUin MOXXHO NMPOCMOTPETD,
BbIGpPaB MyHKT MeHto: B XKypHan cobbITuii 1 Haxas kHonky "V - "BbIBOP".

[na obecneveHnsa ynobctea naeHTUdUKaumm cobbITUN, perMcTpupyembix B XXypHare v B
apxmBe, Heob6xoaUMO 3anporpaMmMmmnpoBaTb TEKCTOBbIE HAMMEHOBAaHMUS COBbLITUN B COOTBET-
CTBMM C NPOEKTOM (CM. pykoBoacTBo nonb3oBaTtens LIKINTM.421411.005 U3).

TekcToBble HAMMEHOBaHNS COBLITUI NPUBA3aHbI K CUCTEMHBIM HOMEpPaM COOTBETCTBY-
IOLMX ANCKPETHbIX curHanos. Bxoa 1 mogynsa BBoga AguckpeTHblx curHanos Ne1 (MBOW-5,
MB[C-9) nmeet cuctemHsin Ne 1, Bxoa 1 moayns BBoga ANCKPETHbIX curHanos Ne2 nmeeT cu-
cteMHbIn N2 13 n 1.4. [IncKpeTHble curHasbl HapyLLIEHWIA YCTaBOK aHArIoOroBbIM1 CUrHanamm
(LL, L, H, HH) 3aHMmaloT cucTeMHble HOMeEpa, creayrume HENOCPEACTBEHHO 3@ CUCTEMHbBIMU
HOMepamMn AUCKPETHLIX CUrHanoB, noctynawwmx ot mogynen MBAW-5 (MBAC-9). [insa kaxao-
ro aHanoroBOro curHarna ecTko pe3epBupyeTcs 4 CUCTEMHbIX HOMepa B Ba3e AaHHbIX gUc-
KpeTHbIX CUrHaNoB, MNagLwunm HoMep 3aHMMaeT CUrHan HapyleHust yctaeku LL, ganee L, H,
HH no nopsaky.

Mpu BbINYCKE Npnbopa Ha NpeanpUATUN-U3rOTOBUTENE BCEM AUCKPETHBLIM CUrHanam
npuceamBaloTCsa eguHble TEKCTOBbIe HanmeHoBaHUs "Onckp.CurH. XXX", rae XXX — cUCTEMHbIN
HOMep OUCKpeTHoro curHana (1-192).

6.2.3.5 [pocMOTp COCTOAHNA aHaNoroBbIX BXOA0B.

Bbi6paThb NyHKT MeHio: B> AHanoroBble BXOAbI, HaXaTb kHomnky "\" - "BbIBOP".

Ha akpaHe oTobpaxaeTcs:

AHANOIOBbIE BXObl
#01 no3.3101
99.992 rpaan.C HH
B nepBon cTpoke oTobpaxatTcs cucteMHbli Ne aHanoroBoro napameTpa v ero TeXHOso-

rmyeckasi no3mums, cocrtoswasa ns 8 nporpamMmmMmmpyembiX CUMBOJIOB.
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Bo BTOpOWt cTpoke 0TOGpaXkatoTcs: M3AMEepPEHHOe 3HaYeHNe aHarnoroBoro napaMeTpa B
cdopmaTe BeELLECTBEHHOrO YMCna, pa3MepPHOCTb, CTosILLAas U3 6 NporpaMMmUpyemMblX CUMBOSIOB,

1N B KOHLUE CTPOKU - MPU3HaAKN HapyLLIeHVIIZZ

LL — HapyweHa ycTaBka LL — MuHUMYM;

L — HapyweHa ycTaBka L — npeaAMUHUMYM;

H — HapyweHa ycTaBka H — npegmakcumym;

HH — HapyweHa yctaBka HH — makcumywm;

O — pocTtoBepHOE 3Ha4YeHne oTcyTCTBYET (0OpbIB NMIMHUKN CBA3M AaTyMKa C MOAYNeM
BBOAa-BbIBOAA).

[anbHenwnn NpocMoTP COCTOSHUS aHanoroBbix NapaMeTpoB OCYLLECTBNAETCH KHOMKa-
mu: " - "BHU3" n "t - "BBEPX".

[na obecnevyeHna macwtabupoBaHUsa aHanNoroBbIX U3MepeHu (nepesoaa B pusndeckune
BESTMYNHBI U3MEPAEMbIX TEXHOSTOIMYECKUX NapaMeTpoB), KOHTPOMS YCTaBOK U OTOBpaXKeHus
TEXHOSTOrMYECKMX NO3NLMIA 1 pasmMepHOCTEN HeoBXoaMMO 3anporpaMmMupoBaTb MOAYNY BBOAA
aHanoroBbIx curHanos (MBIC-3, MBAU-3, MBCT-3, MBAO-3) n moaynu nokanbHON ceTn
(MBM, ecnu ecTb BBOA, aHanoroBbIX CUrHanoB Mo NokasibHOW CeTn), B COOTBETCTBUM C NPOEK-
TOM (CcM. pykoBoacTBo nonb3oBatens LKIT.421411.005 U3).

lMporpammmupoBaHne TEXHONOrMYECKOM NO3NLMK, TMNa gaTtymka (LWKanbl), gnanasoHa
N3MEpPEHNS, pasMEPHOCTN BO3MOXHO TOSbKO C nepcoHanbHoro komnetotepa (MK). NameHeHne
YCTaBOK BO3MOXHO He TOSIbKO nyTemM nporpammupoBaHus c MK, HO 1 ¢ knasuaTypbl MoOgyNs
WMHOMKaUMN HENOCPEeACTBEHHO NO MECTY yCcTaHOBKM npubopa (cMm. 6.2.5).

TexHonornyeckue no3vumm NpuBA3aHbl K BXogaMm MoAyren BBO4A aHANoroBbiX CUrHamnos,
a Te, B CBO O04Yepep, - K CUCTEMHbIM HOMEpPaM BXOAHbIX aHanoroBbIx curHanos. Tak Bxog 1
MoAynsi BBoga aHanorosbix curHanoB Ne1 umeet cuctemHbin Ne 1, Bxog 1 moaynsa BBoaa aHa-
noroBbIx curHanoB Ne2 nmeet cuctemHbii Ne 7 n 1.4. Mpu Bbinycke npnbopa Ha NnpeanpusTumn-
N3roToBUTENE BCEM aHaNoOroBbIM CUrHanam npucBanBalOTCA eQuHbIe YCITOBHbIE TEXHONOrmye-
CKMe no3uuuu, uMmetoLmne cneayoLyo CTpykTypy: no3.6101, roe nepsas umMdpa — Tmn Moayns
(7 - MBAU-3, 8 - MBCT-3, 9 - MBAO-3, 5-aHanorosblin BXO flOKanbLHOW ceTn), a NocneaHsas
undpa — Homep Bxoaa B mogyne (1-6).

TekcToBble HanMeHoOBaHWsI COBbITUIA, CBA3AHHbBIX C HAPYLUEHUSIMW aHaNOroBbiIMU CUTHa-
namu yctasok (LL, L, H, HH) otobpaxatoTca npy NpocMoTpe KypHana u apxvmea cobbiTuin 1
NPOrpaMmMupPyOTCa AN KaXK4oW yCTaBKM MHONBUAYANbHO, Tak e Kak TEKCTOBble HauMeHoBa-

HUS cOBbITUN, CBA3AHHbIX C OUCKPETHBIMU BXOAHBbIMUM CUrHanamm (cm. 6.2.3.4).
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Mpw BbINycke Npubopa Ha NPeAnpPUATUN-U3rOTOBUTENE aHANOroBbIM CUrHanam moayne

MBAW-3, MBAO-3 nporpammupyeTcs pasmepHocTb "%", WKana fMHenHas, gnanasoH nsmepe-
Husa "0-100%". B mogynsx MBCT-3 Bce Bxoabl 3anporpammMmnpoBaHbl Nog TepMoMeTp
conpotmenenus "100M", paamepHocTb "rpag.C", ananasoH namepexus "0-100 rpag.C".
6.2.3.6 [IpOCMOTP UCTOYHMKOB aKTUBHOW CUTHaNM3aLunu.
BbibpaTb NyHKT MeHto: B CurHanusauma, HaxxaTb KHOMKY "" - "BbIBOP".
Ecnu Ha Tabno HEeT HM OQHOro OKHa C aKTMBHOW CBETOBOM CUrHanNmM3aumen, Ha akpaHe
BbIBOAUTCS crneaytoLlee coobuieHme:
CUTHAITM3ALNA
HeT akTMBHbIX
OKOH CUrHanusaumm
Ecnun Ha Tabno ecTb okHa, uUnn xoTa Obl OAHO OKHO C aKTUBHOM CBETOBOW CUrHanu3aLuunemn
(NMpepbIBUCTON UM NOCTOSIHHOW), TO Ha 3KpaHe oTobpaxkaeTcsa MHGoOpPMaUUsa O AUCKPETHOM
cuUrHane, sBfsOWMMCS UCTOYHUKOM CBETOBOMW CUrHANM3aumm B CaMoOM NePBOM OKHE C aKTUB-
HOW CBETOBOM CUrHanusaumen (Hanpumep, B TPETLEM).
CUTHAITIM3ALNA
OkHo curHanusauum 03
Awnckp.CurH.003
[anbHenwnn NpocMoTP UCTOYHNKOB aKTUBHOW CUTHANM3aLUnmn OCyLLLECTBSIETCA KHOMKa-
mu: "N - "BHU3" n "T" - "BBEPX", kaxkgoe HaxaTue KHOMKM BbIBOOUT Ha 3KpaH UCTOYHUK o4e-
penHOro akTMBHOrO OKHa CUrHanusauuu.
OkHo curHanusauum 03
IOnckp.CurH.003
OkHo curHanunsauyum 07
Aunckp.CurH.007
Bbixoa B rmaBHOE MEHIO OCYLLIECTBISIETCA HaxaTuem KHonkn "J" - "BO3BPAT".
6.2.3.7 [poCcMOTp COCTOAHNSA ANCKPETHbIX BbIXOO0B.
BbiGpaThb NyHKT MeHto: P [AUCKpeTHbIe BbIXOAbIl, HaxaTb kHonky "' - "BbIBOP".
Ha akpaHe oTobpaxaeTcs:
OVNCKPETHbIE BbIXO4bl
Moga. penenHbix BbIX. #1
4000000
# Bblxoaa 12345678
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3anonHeHHbIN 3HaK " 4" COOTBETCTBYET COCTOSIHUIO BbixogHoro pene "BKJIKOYMEHO", oT-
cyTcTBME 3anosnHeHus "0" — coctosHmo "BbIKITIOYEHO".

[anbHenwnm npocMoTp COCTOAHUSA ANCKPETHbIX BbIxogos no moaynam MP ocyuiectens-
eTcs kHonkamu: "4 - "BHU3" n "1 - "BBEPX", kaxa0e HaxaTue KHOMKW BbLIBOAMT Ha 3KpaH co-
CTOSIHME BbIXoA40B ovepeaHoro moaynsa MP.

6.2.3.8 [pocMOTp AaHHbIX apxuBa

BbiGpaThb NyHKT MeHto: B YTeHue apxmBa, HaxaTb kHonky "' - "BbIBOP". Ha akpaHe
oTobBpakaeTcs nocrneaHee rno BpemMeHn cobbiTue, 3aperncTpupoBaHHoOEe B apXmBe:

HAYAIIO APXVMBA
001 Awnckp.CurH.001
A. 11:08:06|15:49:57

[anbHenLwmnii NPOCMOTP apXmBa ocyluecTBnseTcs kHonkamu: 4" - "BHU3" n "1 -
"BBEPX". Knonka "y" - "BHW3" - npoasmxeHne Brny6b k 6onee paHHUM cobbiTuam, kHonka "1
"BBEPX" - Bo3BpaT k 6051ee no3gHnM cobbITUAM:

001 Awnckp.CurH.001
A. 11:08:06|15:49:57
002 Awnckp.CurH.002
M. 11:08:06|15:49:47

Kpome cpabaTtbiBaHNSA ANCKPETHBIX AAaTYMKOB, HAPYLLUEHUI YCTaBOK aHanoroBblx napa-
METPOB 1 N3MEHEHMS BbIXOA0B (hyHKLMOHanbHbIX 6riokoB PBJ1, B apxmBe Takke 3anoMuHatoTCA
AaTa u BpeMs coObITuUK, 3aPMKCUPOBAHHbBIX CPeaCcTBaMU CaMoaMarHOCTUKK npuodopa:

- BKIOYEHMEe NuTaHusa npubopa;

- OTKNIOYeHue nuTaHusa npmubopa;

- M3MeHeHue KoHurypaumm npnbopa

- BKITOYEHME/OTKNIOYEHNE pexmma BNOKNPOBKMY;

- nMporpamMmMpoBaHuE;

- cboun n oTkasbl mogynewn npubopa:

[nsa BbIxo4a B rnmaBHoOe MeHK0 — KHonky "J" - "BO3BPAT™.

ApxuB popMmnpyeTcs OT TeKyLLero MOMeHTa BpeMeH B NPOLUIIOe U rnpu NOSIHOM ero 3a-
NMONMHEHNN 3aMbIKaeTCsl NO KOSbLly, TO ECTb HOBblE CODObLITUA CTUPaOT camble cTapble. Mpu npo-
CMOTpEe apxuBa OT TeKyLLero BpeMeHun "Brnepean” BbIBOAUTCA NocnegHee 3aapxXxmBmupoBaHHoe
cobbiTre, - "Ha3aa" - camoe paHHee.

6.2.4 Hactpowku

®PyHKUMM HACTpOEK NpeaHa3HayYeHbl 418 onepaTMBHOINO BBOAA AaHHbIX, HEOOXOANMbIX

ANs HopMarnbHOro PYHKLMOHNPOBaHUS Npubopa, 6e3 Ncnonb3oBaHUS Kakoro-nnMbo AononHu-
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TenbHoro 06opyaoBaHNs. HekoTopble HAaCTPONKM, CBA3aHHbIE C aHANOroBbLIMM N3MEPUTENbHbI-

MM KaHanamu, Takme kak nuameHeHue 3HavyeHun ycrtasok (LL, L, H, HH), moryT 6biTb BbINOSIHEHDI
Kak Mo MecTy, HenocpeacTBEHHO C MOAYNA NHOMKALMW, TaK N UCTAHUNOHHO, C NepCOoHanbHOro
KOMMbloTepa.

[nsa Bxoga B peXmnm HACTpPOeK HYy>KHO BblOpaTb MyHKT MeHo: > HacTponku, HaxaTb
kHonky "V" - "BbIBOP". Ha akpaHe ans ucnonHenuii MAC-05 ¢ npoueccopamu MLM-5K, MLM-
5C oTobpaxaeTcsi MEHIO HACTPOEK B cneayoLlem Buae:

HACTPOWKW
» [laTbl U BpemMeHU
OTkn. (Bkn.) 6nokMpoBky
Pepakr. ycTtaBok
CmeHa napons

PaboTa B nyHkTax MeHio "PepaktupoBaHue yctaBok" 1 "CMeHa napons” BO3MOXHa
TONbKO Mpu YCroBMn BBOAA Naporssi.

6.2.4.1 Beog napons

Mpu BBOAE Naponda Ha aKpaHe oTobpaxaeTcs cnefyowas Hpopmaums:

XXXXXXXXXXXXXXXXXXXX
Beegute naponb
0*******

MocrnenosaTenbHbIMK HaxaTuaMK kHonkn "4 unn "1 yctaHaBnMBaeTcs HyXHbIN CUMBON
napornsi Ha nNo3uumnn, o6o3Ha4YeHHOM KypcopoMm (13 nocnegosaTesnibHocTh 0+9). HaxaTtunem
kHomku "\" - "BbIBOP" ocyLecTBNSeTCA BBOA CUMBOMA U NEpPeMeLLieHe Kypcopa Ha crieayio-
Wwyto nosmumio. Haxxatnem kHonkn "J" - "BbIXO[" ocywecTBnaeTcs nepexon Ha npeabiayLlyto
nosuumio. [ing 3awmtel OT HECAHKUMOHMPOBAHHOIO NPOCMOTpPa B More BBOAA napors Bcerga
oTobpaxaeTcst TONbKO OANH CMMBOST (TOT, NOL KOTOPbLIM CTOUT KYpCop), @ ocTasnbHble CUMBOSbI
oTobpaxatoTcs Kak "3Be3goydku” (*).

HaxaTtune kHonkn "d" - "BbIXOL", koraa Kypcop CTOUT Ha NepBoun No3uumm, NpuBoauT K
BbIxoay B MeHio "HACTPOWKW", Tpebytowero Beog napons. Haxatue kHonku "V" - "BbIBOP",
Koraa Kypcop CTOUT Ha nocregHen no3nuuun, NpuBoanT K nepexony B BbIOpaHHbIA NYHKT MEHHO,
ecnv napornb BBeAEH BepHO. B cnyvyae HeBepHOro BBoga Napons, Ha akpaHe otobpaxaeTtca
cnegyrowasa nHopmMmauus:

Maponb BBEOEH
HE BEPHO!

v - NOBTOPUTL BBOA,
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HaxaTue kHonku "V" - "BbIBOP" npuBeaéT kK NoBTOPHOMY BBOAY napons. HaxaTtuem
KHonkn "J" - "BbIXO[]" ocywecTBnsieTcsa BbIXxo B MeHI0 "HacTpounku'.

6.2.4.2 HayanbHaga ycTaHOBKa M NepeycTaHOBKA TEKYLLEro BpeMeHM 1 AaThbl

BbibpaTb nyHKT MeHio "HacTponku aaTtbl n BpeMmeHun", Ha akpaHe KK otobpaxaeTcs:

HACTP. JATbl N BPEMEHU
Hata: 11:08:06 T1T.
Bpewms: 15:46:07
“\” - Bblbop, “J’- Bbixoa

Ecnu yackl peanbHOro BpeMeHu He ycTaHoBIeHb! (BbI10 OTKMoYeHNe baTapenHoro nu-
TaHus), BpeMs U fata MHOMLUMPYIOTCS Ha 3KpaHe B cnegylowemM Buae:

[aTta: Do XXX.
Bpewms:

Kypcop yctaHoBneH nog gHem Hegenu. NocnegoBaTtesibHbIMU HaXXaTUSIMU KHOMKK nlr
nrm "T" ycTaHoBUTL TpebyeMblil AeHb Heaenm 1 Haxatb kHorky "\" - "BbIBOP" (HaxaTue KHo-
nok """ vrm "1 ¢ yaepxaHnem B TedeHue 2 ¢ NpuBoguT K ObICTpOMY nocregoBaTesibHOMY ne-
pebopy 3Ha4eHuin). Kypcop nepexoauT K rogy — yCTaHOBUTb oA, Kypcop nepexoauT K mecsuy,
YyCTaHOBUTb MECSIL, 1 TaK Janee A0 YCTaHOBKM CekyHA. Nocne ycTaHOBKN AaTbl U BPEMEHM U
HaxaTna kHonkn "J" - "BbIXOO" npnbop nepexoanT B pexmMm MHANKaLUMU TEKYLLEro BpEMEHN.
Ecnu kakue nnbo napameTpbl BpeMeHW 1 AaThbl HE U3MEHSIIOTCS, HaxaTue kHonku V" - "BbIBOP"
nepeBoAUT Kypcop Ha cneayrowmii napametp 6e3 nameHeHus npeabigyLuero.

BbIxoa 13 pexxmma yCTaHOBKM BPEMEHU Ha NOON CTaannm ero yCTaHOBKM MOXET BbiTb
OCYLLECTBIEH Takke HaxaTnem KHonkn "J" - "BbIXOL".

6.2.4.3 BkntodeHune / oTKIoYEHME pexnma 6r1IoKMpOBKN

BbibpaTtb nyHKT MeHio "OTkn. (Bkn.) 6nokupoBKy", Ha akpaHe KK oTobpaxaeTcs To
AeNCTBNE, KOTOPOE B AAHHbLIA MOMEHT MOXET ObITb BbINOSIHEHO:

- ecnv npubop paboTaeT ¢ BKIIFOYEHHbIM PEXUMOM BNMOKMPOBKM (CBETOANOL,

"BI1. OTKIN" Ha mogyne nHaukaumm He cBETUTCS), TO Ha akpaHe KKV B gaHHOM nyHKTEe MeHo
BbiBOAMTCS npeanoxerue "OTKI1. BITIOKMPOBKY" u HaxaTue kHonku "V" - "BbIBOP" nepeBoaut
npmnbop B pexnm paboTbl ¢ OTKNHYEHHOW 6rioknposkon. Mpn atom ceetoamon "BJ1. OTKIT' Ha mo-
Ayne VHAvKauumm 3aropaeTcsi, BbIXoAbl MOAYNen pene nepeBogaTcs B HEaKTUBHOE COCTOSIHNE U
ynpasnsoowue curHansl Ha MP He BblgaloTCs;

- ecnv Npubop paboTaeT ¢ OTKIMOYEHHbLIM PeXUMOM BTOKUPOBKM (CBETOANOL
"BJ1. OTKI1" Ha moayne nHaMkaumm ceeTuTcs), To Ha akpaHe XK B JaHHOM NMyHKTE MEHH0 Bbl-
BoauTcs npeanoxerue "BKJ1. BITIOKMPOBKY" u HaxaTue kHonku V" - "BbIBOP" nepesoanT

npnbop B pexum paboTbl ¢ BKItoueHHOW 6noknposkon. Mpu atom ceetoguog "BJ1. OTKJT" Ha
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MOZyfe MHAMKALWWU racHeT, BbIXOAbl MOAyeii pene NnepeBoAsTCA B COCTOSIHME, COOTBETCTBY-

toLLlee ynpaBnsoLWwmMM curHanam anroputma.

Bce nepekntoyeHns pexuma 6110KMpOBKM apXUBUPYIOTCS.

6.2.5 PegakTupoBaHue yCcTaBOK aHanoroBbiX UamepeHum

BbibpaTb NyHKT MeHI0 PepakT. ycTaBOK, BBECTU NapOrib, Kak onncaHo B 6.2.4.1.

Ecnu naponb BBeAeH NpaBunbHO, Ha 3KpaH BbIBOAUTCS NEPBbLIA aHANoroBbIN CUrHarn:

PEOAKT. YCTABOK
Ananorosbin curHan 01
Mog. 1 (MBAW), Bx. 1
M03.2101 (N - nameH.)

Knonkamu: 4" - "BHU3" n "1 - "BBEPX" BbIGpaTh HOMEp aHarnoroBoro curHana, Ans Ko-
Toporo 6yayT 3agaBaTbCs YCTaBKK, NPUYEM MHPOPMAaLIMA Ha 3KpaHe O NPUHAANEXHOCTU 3TOro
CcuUrHana K KOHKpeTHOMY MOAYII0 BBOAA aHanorosbix curHanos unm k cetn MODBUS, a Takke
ero nosunLmoHHoe o603HauveHne ByayT n3MeHaTbes. Haxatb kHonky "' - "MPOOOIIKUTL".

Hanpumep, nocne Bbibopa aHanorooro curHana 01, Ha akpaHe oTobpaXkaeTcsl MEHIO
BblOOpa yCTaBKM ANS UIBMEHEHMS:

YCTABKU AH. CUTH. 01
» N3meH. ycTtaBkm LL
N3meH. ycTaBku L
N3meH. ycTaBku H
N3meH. ycTtaBku HH

BbIGOp NyHKTa MEHIO OCYLLECTBAETCS NepemelleHnem ykasatens P kHonkamu: " -
"BHN3" n "T" - "BBEPX". Hanpumep, nocrne Bbibopa Ans nameHeHus ycraeku LL HaxxaTuem
kHonku "\" - "BbIBOP", Ha akpaHe nosiBnsieTcst HOpPMaLMs O AnanasoHe LWKabl U3MepeHus
aHanoroBoOro curHana u Tekyllee 3HavyeHue ycrtaBku LL:

PEOAKT.YCT.AH.cur.01
LK. XXX XXX+ XXX XXX
LL XXX. XXX %

(\/ - U3BMEHUTb, €-BbIX0)

HaxaTtuem kHonku "' — "BbIBOP" HauaTb nameHeHwue yctasku LL. Mpu aToM Ha akpaHe
BbIBOOUTCS crneayrowas nHpopmauus:

PEOAKT.YCT.AH.cur.01
LK. XXX XXX+ XXX XXX
LLO %
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(V - U13MeHNTb, €-BbIX0)
HoBoe 3HaueHune ycTaBku BBOAUTCA Crieayolmm obpasom: nocrneaoBaTenbHbIMU HaXa-
Tuamu kHonku " unm "1 yctaHaBnmBaeTcs HyxHbIN cUMBON ("AeCATMYHAsA TouKa", "3HaK Mu-
Hyc" unu umndpa n3 nocnegosartenbHocTn 0+9) Ha 0aHOM N3 BOCbMM NO3ULMIA, 0603HAYEHHOM
kypcopom. HaxaTuem kHonku "\" - "BbIBOP" ocyLecTBNseTcs BBOA CUMBOSIA U NEpeMeLLEHNe
Kypcopa Ha cnefyoLyto nosvumio. Haxatmem kHonkn "d" - "BbIXOL" ocywecTtensaeTcs nepe-
X0 Ha npeablayLLyto No3uumio.
Ha BBOA CMMBONOB, B 3@aBUCMMOCTM OT NO3MLUMN BBOAA U OT yXKe BBEJEHHbIX CUMBOSIOB
Ha npeablaywnx No3nUnaxX, HaknaabiBaeTcs psg orpaHnYeHnin. Tak, CUMBON “"3HaK MUHYC" MO-
XeT ObITb BBEEH TOSbKO Ha nepBon no3numn. CUMBOS "AeCATUYHAsa ToYKa" He MOXET BbITb
BBEEH Ha NepBoOn No3uLMK, Ha BTOPOM NO3ULMK cpasy Nocre cMMBona "3Hak MUHYC", a Takxe,
€eCnun CMMBON "AecsaTUYHasa Touka" 6bin BBEOEH HA OAHOW U3 npeablaywmnx no3vunin. Ecnm Ha
nepBour NO3NUUK (MNN Ha BTOPOW NO3numMn cpasy nocrie cumeona "MuHyc") Be4éH CMMBOI
"Hyrnb", TO Ha BTOPOW (TPeTben) NO3nLMM aBTOMaATUYECKM CTaBUTLCA CUMBOS "AeCATUYHAas ToY-
Ka" 1 KypCcop aBTOMaTMYeCKN NepemMeLLiaeTCca Ha TPETbo (Y4eTBEPTYIO) NO3NLUIO ANs BBOAA
cnegyoulero cumBorna.
Haxatune kHonkm "d" - "BbIXOL", koraa Kypcop CTOUT Ha NepPBOW NO3NLMK, NPUBOAUT K Bbl-
X0[y B PEXUM 0TOBpaXeHUs TeKyLLero (He U3MeHEeHHOr0) 3HauYeHns ycTaBku. HaxaTue kHomku "V
- "BbIBOP", korga Kypcop CTOUT Ha nocrneaHen no3vumm, NpUBoaUT K USMEHEHUIO YCTaBKWU U nepe-
BOOUT AuChnee B peXmm OTOBpaKeHNst TEKYLLEro (M3MEHEHHOIO) 3HAYEHWS YCTaBKW.
lMocnepoBaTenbHbIMK HaXaTuamu kHonku "J" - "BbIXO" ocylwecTBnseTca nepexos
CHavarna B MeHio Bblbopa ycTaBku AN n3MeHeHuns, 3ateM Ha oopMy Bbibopa HoOMepa aHanoro-
BOro curHana gnsi UsmeHeHusi ycTaBokK, NOTOM B MEHIO HaCcTpOeK.
6.2.6 CmeHa napons
BbibpaTb nyHKT MeHto "CmeHa napons'. Ha akpaHe oTobpakaeTcs crieqytoas nHhopMaums:
CMEHA MAPONA
Beeante Tekywunm
naposb
0*******
BeecTtn naponsb, kak onucaHo B 6.2.4.1. Ecnn naponb BBEAEH BEPHO, HA 9KpaHe oTobpa-
31UTCA crnegyowas nHpopmMaums:
CMEHA IMAPONA
BBegute HoBbIU

napornb

0*******
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Beeante HOBbIV Naporb aHanorM4Ho TOMy, Kak onucaHo B 6.2.4.1. Nocne BBoga HOBOro

napons Ha akpaHe 0TobpasnTcs 3anpoc Ha NoATBEPXKAEHWE HOBOro Napons:
CMEHA NAPOIJTA
MoaTeepauTe HOBLIN
naponb
0*******

BBeguTe HOBbIM Naporb aHanorM4yHo ToMy, Kak onncaHo B 6.2.4.1 ewwé pas anga nog-
TBEpXKAeHus. Ecnu HOBbIM Naponb NOATBEPXKAEH BEPHO, CTapbI NAposib 3aMeEHAETCA Ha TOSb-
KO YTO BBEAEHHbIN N Ha 3KpaHe BbliCBEYNBAETCH HAAMUChH:

CMEHA NAPOIJTA
HoBbI naponb
YCTAHOBIJIEH!
\ - NpoAoMXKUTH

Ecnu HoBbIN Naposib He NOATBEPXKAEH, CTapbI NAPOSIb OCTAETCA HE U3MEHEHHBIM U Ha
3KpaHe BbICBEYMBAETCA HALMUCh:

CMEHA MAPONA
HoBbIn naposb
HE NMOATBEPXAEH!
\ - NOBTOPUTL BBOA,

HaxaTue kHomku "\" - "BbIBOP" NPMBOANT K NOBTOPHOM CMEHE Maporisi, Ha4uMHas ¢ BBo4a
TekyLero napons. Haxatmem kHonku "J" - "BbIXO[" ocywecTBnseTcsi BbIXo4 B MEHIO HACTPOEK.

6.2.7 NporpammumpoBaHme PyHKUUIN curHanuaaumm n 6r10KMPOBKM

Mepen MOHTaXXOM Ha 06beKTe, PYHKUMU cUrHanu3aummn, 6roKMpOBKU U yNpaBneHns obbek-
TOM JOSKHbI BbITb 3anporpaMmmMMpoBaHbl B COOTBETCTBUM C NMPOEKTOM (CM. PyKOBOACTBO MOSib30Ba-
Tensa LUKIM.421411.005 M3). Ona nporpammuposanus NMAC-05 ¢ ncnonb3oBaHnem nepcoHarsb-
Horo komnbtoTepa ([K) B KOMNAEKT NOCTaBKM BXOAUT ANCK C CEPBUCHOM NPOrpamMmMon.

BHUMAHUE!

Mpu nporpammumnpoBaHumn (nepenporpammmpoBaHum) npubopa, yCTaHOBIEHHOIO Ha
o6bekTe, BO u3bexaHme HexenateribHOro Bo3fenucTBusl Ha 06 bLEKT, IMHUU CBA3U BbIXO4-
HbIX YNPaBnAKLWMUX pene ¢ UICNOSTHUTESIbHbIMU MeXaHU3MaMM OOJKHbI ObITb OTKITHOYEHbI.

6.2.8 lNpoBeputb PyHKUMOHMPOBaHME cxembl [TAC-05, uMUTUPYS COCTOsIHME ANCKPET-
HbIX 4aT4YMKOB NPY MOMOLLM M0OON KHOMKK, ANS UMUTAaLMKM aHanoroBblX CUrHaNoOB NCNoNb30-
BaTb COOTBETCTBYHOLLUNE UCTOYHNKM BXOLAHbIX CUTHAmOoB.

6.2.8.1 NpoBepuTb PYHKLMM CBETOBOW N 3BYKOBOW CUrHanm3aumu.
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Mpn Hanuuum akTMBHOrO curHana Ha Bxoae NAC-05 BkntoyaeTcsi 3BykoBasi U CBETOBast
CUrHanu3aums Ha 3anporpaMmMnpoBaHHON SYenKke MOAYNS MHAUKAUWK, BbIXOObl BKIHOYEHUS
BHELLHMX 3BYKOBbIX M CBETOBbLIX CUTHANOB NepexoaaT B aKTUBHOE COCTOSHUE (MpepbiBUCTbIE
3BYKOBOM 1 CBETOBOW CUrHarsbl), €Criv BXo4 3anporpaMMmMpoBaH Ha BKOYEHNE OaHHbIX BbIXO-
noB. Haxatume kHonkun "KBUTUP" Ha nuueBon naHenu npubopa racut 3ByK M NepeBOauT CBET B
POBHOE CBEYEHME.

HaxaTtue kHonku "CBPOC" Takke CHUMaeT 3ByKOBOW CUrHarn v nepesBoauT S4erkun cee-
TOBOro Tabno B HenpepbIBHOE CBeYeHUEe. HenpepbiBHOE CBEYEHME SYENKN CBETOBOIO Tabno
nocrie KBUTUPOBAHNA COXPaHAETCA 4O TEX NOP, NoKa AaTYMK HA COOTBETCTBYHOLLEM BXOAE HE
nepenget B coctosiHne "HOPMA" n He HaxaTa kHonka "CBPOC". NocnegoBaTenbHOCTb
HacTynneHns 3TUX AByX COObITUM HE MEET 3HaYeHUs!, TO eCTb si4erka Tabno coxpaHseT He-
NnpepbIBHOE CBEYEHNE 4O TEX NOP, NOKa HE NPOU3OMAET NocrneaHee U3 HUX.

BHewHee kBUTUpOBaHNEe obecnevnBaeT ralileHMe BHELLHEro 3ByKOBOro CUrHana un nepe-
BOJ BHELLHEN NPepbIBUCTON CBETOBOW CUrHanu3auumu B HENpepbiBHOE cBeYeHne. HaxaTtune kHon-
KN BHeLLHero copoca obecnevmBaeT cOPOC BHELLHEN CBETOBOW CUrHanu3aumm (aHanorn4yHo gen-
ctButo kHonkn "CBPOC" Ha nuueBon naHenu NMAC-05). HaxxaTvne KHONKW BHELWHEroO KBUTUPOBA-
HUSA C yaepxaHnem B TeyeHue 6onee 3 ¢ obecneymBaeT 3anyck anroputma NPoOBEPKN BHELLHEN
CBETOBOW 1 3BYKOBOW curHanmsauum (aHanornyHo gencteuto kHornkn "KOHTPOJIb" Ha nuueson
naHenu MAC-05). lNpuBA3ka BbIXO40B BHELLUHEN CBETOBOW M 3BYKOBOMW CUTrHANM3aLmmn K TOn unm
WMHOWN KHOMKE BHELLIHErO KBUTMPOBaHMs 1 cbpoca nporpammupyeTcs (CM. pykOBOACTBO MNOSib30Ba-
Tena LUKIM.421411.005 U3). KonnyecTBO BHELLHUX KHOMOK KBUTUPOBaHUSA U cbpoca orpaHnym-
BaeTCs TOMNbKO HanNM4MeM AUCKPETHbLIX BXOAOB.

6.2.8.2 NpoBepuTb yHKLMM BbiBOAA BIIOKMPOBOYHbLIX CUrHaNoB. Ecnu ansa kakoro-nn6o
BXO4a 3anporpaMMmupoBaH BbiBOA GIOKMPOBOYHOrO curHana Ha moayrnbs pene MP, To npu no-
CTYNMEHUM aKTUBHOIO CUrHana 3anyckaeTca 3afep’Kka Ha 3anporpaMMmmpoBaHHOE BPEMS U:

- ecnu Ao UCTeYeHust BpeMEHN 3aepPXXKkn aaTymk nepenget B coctosiHme "HOPMA", 3a-
aepxka cobpacbiBaeTca 1 BbIBOL CUrHanoB Ha 611I0KMPOBOYHbLIE perie He NPOM3BOAUTCS;

- ecnv B TeYeHMe BCero BpeMeHu 3aepPXXKM Ha BXOA4E COXPaHUTCS aKTUBHOE COCTOSAHME
AaTynKa, TO Nocre UCTEYEHNSI BPEMEHM 3a4EPKKM BKIMOYAKTCA BITIOKMPOBOYHbIE BbIXOAHbIE PENE;

- ecnu ansi Kakoro-nnmbo Bxoaa 3anporpaMMmMpoBaH BbIBOA CUIHANOB Ha HECKOJSTbKO
ANCKPETHbIX BbIXOO0B, YaCTb U3 KOTOPbLIX ABMSTCA BOKMPOBOYHLIMU (YNpaBnaoWwmnmMmn), a
4YacTb - BbIXO4AaMW BKIMIOYEHNSA BHELLHEN CBETOBOW M 3BYKOBOMW CUrHANM3aumm, To 3agepxka
pacnpocTpaHAeTCs TONbKO Ha BIIOKMPOBOYHbIE (YNPaBAOLWNE) BbIXOObI.

Pexxnm BnoknpoBkM MOXeET ObITb OTKIIOYEH MPOrpaMMHbIM NyTEM C NNLEBOW NaHenu

MAC-05 Bbibopom nyHkTa "OTKn. (BK.) 6GNOKMpPOBKY" 13 MeHIo (CM. 6.2.4.3), npu aTom nprdop
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paboTaeT B pexviMe CBETOBOI M 3BYKOBOW CUrHanu3aLmu 6e3 BblAauv CUrHanoB Ha BbIXOAHbLIE

perne, KoTopble Mpy NporpaMMmnpoBaHnKn onpeaeneHsl Kak ynpasnswowue. BeiBoa curHanos
BHELLHEN CBETOBOW M 3BYKOBOW CUrHANM3aLnn Ha BbIXOAbl, KOTOPbIE MNPy NporpaMMmnpoBaHnm
onpeferieHbl Kak CUrHanuampyroLme, Npon3BoANTCA HE3ABMCUMO OT BKITHOYEHWUSA NN OTKIIOYe-
HUSA pexmma BrOKNPOBKM.

6.2.8.3 B moagynax MP npumeHeHbl anekTpoMexaHnyeckme pene, obecneynsatoime
KOMMYTaLMI0 MakCMMarbHOro Toka NPOAOIHKUTENbHOM Harpy3ku 2 A npu HanpsbkeHun 220 B ne-
PEMEHHOro Toka. JTO crnpaBefnvBO AN aKTUBHOW Harpysku (Hanpumep, namnbl HakanvMBaHUS)
N B 9TOM cny4yae pene obecneumsaetca He meHee 100 000 nepekntoyeHuit. MNMpn NHOYKTUBHOM
NI €MKOCTHOM XapaKkTepe Harpy3kun B MOMEHT NepeksitoMeHnst Ha KOHTaKTbl perie BO34eNCTBY-
0T 3HAYUTENbHbIE HArpy3Ku, Bbl3blBalOLLME U3HOC KOHTAKTOB pese U CHMKeHME cpoka Cryxobl.
OueHUTb BEPOSTHbLIN CPOK CryXbObl ANA peakTUBHOW HArpy3kv MOXXHO C NOMOLLbIO NPpUBELEHHO-

ro HWXe rpadwmka:

7
Joaans

SCE
@

op

COSP—=

.:§°'31 09 08 07 06 05 04 03 02

[na obecnevyeHnss HAAEXHOW AKCNNyaTaunmn 3NIEKTPOMEXAHNYECKOro perne pekomMeHay-
€TCS UCMONMHUTENbHbIE YCTPONCTBA C MHAYKTUBHBLIM XapakTepoM Harpy3ku wyHTuposaTb RC-
uenoykon (pesnctop 51 Om - 1 BT, koHgeHcaTtop 0,1 mk® — 400 B) unu Bapuctopom Tnna
V275LA14A cpmpmbl "EPCOS".

6.2.8.4 Npn Heob6xoanMOCTN paboThbl KOHTAKTOB perie Ha NOCTOSAHHOM TOKE NMpu Hanps-
XXeHun npesblwatowmm 3HadeHne 30 B, Heo6xoauMOo 3aLlyHTUPOBATL Harpy3Ky C MHAYKTUBHbBIM
XapakTepoM conpoTuBrieHnst (0BMOTKN KOHTaKTOPOB, 3NIEKTPOMArHMTOB NPUBOAOB KilanaHoB U
T.N.) 6GLICTPOOENCTBYIOWUM ANOAOM B 0OpaTHOM BKNHOYEHUU (pekomMeHayeMbl TN aguoaa
1N4007). Takke BO3MOXHa cxeMa ynpaBreHuUsi Harpy3kon ¢ nocriegoBaTenbHbIM BKIIOYEHNEM
ABYX N Bonee KOHTaKToB coceaHunx perne moayna MP ¢ obwmm curHanom ynpasneHus. Cxema ¢
LYHTUPOBaHMEM NoTpebuTenen bonee npegnodTUTENbHA C TOYKM 3PEHNSA UMMNYTbCHBIX NOMEX
B JIMHUAX CBA3N.

6.2.8.5 NpoBepuTb PYHKLUMOHNPOBAHUE 3anporpaMMMpoOBaHHOIO anropuTtMma nporpamMmm-
HO-NOrM4YEeCcKoro ynpasneHus nyTemMm uMMTauumn BXOAHbIX CUTHANoB, NPOBEPKU BbINOSTHEHMS

BpeMeHHbIX nocrnegoBaTefnibHOCTEN U Cpa6aTbIBaHVIH BbIXO40B.
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6.2.8.6 NporpammHoe obecneyeHune NMAC-05 BbINONHAET YHKLMM CaMOLMarHOCTUKN
NcnpaBHOCTUN NepndepUnHbBIX MOAYIEN Ha KaXaoM umkne paboTtel npubopa. MHankaums Hop-
ManbHOro pexuma paboTbl NpoM3BOAMTCS Nepuogmyecknm, ¢ yactoton 0,5 Ny, ceeveHmem 3e-
neHoro ceetoamnoga "CTATYC" Ha moayne nHankauum n curHanmsaunen obmeHa nHgopmaum-
en Mexagy moaynem ueHTpansHoro npoueccopa MLUIM-5 n nepucepnnHbiMn MOAYNSMU HA UH-
aukatope "OUT" kaxgoro moayns.

CoobuieHns 06 oBHapyXeHHbIX HEMCNPABHOCTSX MOAYEN NepeaatoTca Ha Moayrb UH-
AVKaumn 1 3anucbiBaloTCs B XXypHan owmnbok. [No TpeboBaHMo onepaTopa »KypHarn owmnbok Bbl-
BoauTca Ha akpaH XKW moaynsa nHankauuun. B cnyvyae obHapyXeHus HemcnpaBHOCTU, Aenato-
e HEBO3MOXHbIM AanbHenwee HopMansHoe yHKLMOHMpoBaHWe npubopa, cBeToaMoA
"CTATYC" cBeTUTCA ABOMHbLIM NPEPLIBUCTLIM CBEYEHNEM U BKITHOYAETCHA BOWNHOM NpepbiBU-
CTbIi 3BYKOBOW aBapuiHbI curHan. Mpubop npu 3ToM NEpeExXoanT B PEXUM nepesanycka, Bbl-
xoabl moaynen MP coxpaHstoT nocneaHee, neped obHapyXeHnemM HEUCNPaBHOCTU, COCTOSHUE.

6.2.8 3agaHne napameTpoB paboTbl UHTEPpdenca RS-485

CkopocTb 1 napameTpbl 0bMeHa NHpopMaLmMen C BEPXHUM YPOBHEM MO UHTepdency
RS-485 (pa3sbem A1, B1) 3agatotcs ¢ ucnonb3oBaHmem akpaHa XKW mogyna nugukaumm MON-
5 ¢ nomMoLLbio KHOMOK ynpasneHnsa. MeHo HacTpoek Npyu 3TOM BbIrNAANT Creayowmm obpas3om:

HACTPOWKW
» [1aTbl 1 BpEMEHHU
OTtkn. (Bkn.) 6GnoknpoBky
Hactponkun RS-485
KannbpoBka
Pepakr. ycTtaBok
CwmeHa napons

Mpu BbIGOPE NyHKTa MeHO «HacTporikn RS-485» oTobpaxaeTcs nHgopmaums ang
HaCTPOWKM CKOpOCTM 0bmeHa:

HACTPOWKMN RS-485
Kog ckopoctn obmeHa X

0-9600, 1-19200
2 -57600, 3-115200

Kogbl 0 — 3 03Ha4aloT BO3MOXHbIE 3HAYEHMSI CKOPOCTM OOMeHa M3 NPUBEAEHHONO Ha
3KpaHe cnucka, X — KoL akTyanbHOW B HAaCTOSLLMIA MOMEHT CKOPOCTW.

MocnenoBaTenbHbIMU HAaXXaTUAMK KHOMOK """ nnn "1 yCTaHaBnMBaeTCH Ko BbIbpaHHOM

CKOPOCTM 06MeHa. 3anunch BbIGPaHHOIO Kofa CKOPOCTM NPOU3BOAUTCS HaxXaTMeM KHomku "",
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OTKa3s OT UBMEHEHNSA NPOM3BOAUTCA HaXxXaTuem KHonkn """ - "Bbixoq", npn aTom nponcxoant

nepexop Ha oTobpaxeHne meHio «<HACTPOMKW».

Mpu HaxaTumn kHonky "' (Mpu OTCYTCTBUN M3MEHEHUIA 3TO O3HAYaET NOATBEPXKAEHE
CYLLIECTBYIOLLIErO KOAa) NPOUCXOAUT NEePEXoA K HAaCcTpoKrKe pexnma obMeHa no Konm4ecTsy CTon
OMTOB N KOHTPOSIO YETHOCTH.

HACTPOWVIKN RS-485

Kopg cT. 6ut nyet. X
0 —2cT 6k4, 1—1cT Yer
2 —1cT He4y, 3 —1cT OKY

Koabl 0 — 3 03Ha4aloT BO3MOXHbIE PEXUMbI OOMEHa M3 NPUBEAEHHOIO Ha 3KpaHe CNMUCKa,
X — KoJ aKkTyanbHOro B HaCTOSALWMUN MOMEHT pexunma obmeHa.

0 — 2 cton 6uta 6e3 KOHTPONS YeTHocTH, 1 — 1 cTon BUT C KOHTpPONem YeTHocTH, 2 — 1
cTon BUT C KOHTPONEM HeYyeTHoCTH, 3 — 1 cTon BUT 6e3 KOHTPONSA YETHOCTH.

MocnepoBaTenbHbIMKU HaxaTUsIMK kHonok "4" unm "1 yCTaHaBnMBaeTCH Ko BblbpaHHO-
ro pexuma obmeHa. 3anncb BblIbpaHHOIo Koga pexuma obMeHa Npon3BoaUTCHA HaXXaTuem
KHOMKM "V", OTKa3 OT M3MEHEHUS Npon3BOaAUTCH HaxxaTuem kHonkn "J" - "Bbixoa", B o6oumx cny-
yasix MPOMCXOAUT Nepexos Ha oTobpaxeHne meHio «HACTPONKN».

6.2.8 MNogkntoveHne MNMAC-05 k nepcoHanbHOMY KOMMbIOTEPY NPOU3BOAMTCA Yepes npe-
obpasoBaTtenb RS-232/RS-485 ¢ aBToMaTU4eCKMM nepeknioyeHnemM HanpasneHnsa NnoToka AaH-
HbIX Npuem / nepegaya. Npn obmeHe AaHHbIMM OOIMKEH 3aropaTbCa MHOMKATOP obmMeHa no
nHTepgency RS-485 "OBEMEH 1". INpwu Bbinycke Ha NpeanpuaTUM-U3roToBuTene pexmum paboTol
RS-485 Ha MLI1-5 MAC-05 yctaHaesnmBatoTcsa Ha pexum 9600 6op, 2 cton 6uta 6e3 KOHTposs
YETHOCTW.

6.2.8 NAC-05 cuuTaloT BblaepXaBLUMM NPOBEPKY, €CIN BbINOSTHAETCA TECTOBas NPo-
rpaMma u U3MeHeHue COCTOSHUSA OaTYMKOB OTpaXaeTcs Ha COOTBETCTBYHOLMX NHOMKATOPAX.

6.2.8 [ina ucnonHenunn NMAC-05-2E, NMAC-05-4A n NMAC-05-8F, npu HeobxoaumMocTu, ns-
BNeYb 3aBOACKOM BKIadbll C HyMepauuen ssyeek n3 kapMaHa 3a CBeToubTPOM U Haneva-
TaTb HOBbLIN BKNagblW-paccenBaTesnlb C HAHECEHHbIM 0603HAYEHNEM TEXHONOMMYECKMUX NO3NLUN
curHanusaumm n 6noKMpoBKN NN gpyrumm o603HavYeHnAMUN.

6.3 3agaHve BpeMeHU 1 gathbl

HaxxaTnem kHonku «3agaHne BpeMeHn 1 AaTtbl» BbIBOAUTCS 3KpaHHas dopma:
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Ij- JapakTe BpEMA M AATY =10l x|

[ 3a0AHUE BPEMEHI M AT
Bpema DNara

CekyHokl |41 JeHb recana 1
MuHYTE |42 Mecay
Yac Ig lMog, 11

JeHe Hegeau

Bpetaa v gata npubopa |

Bpetaa u gara PC |

11T

MNepegare BpEMA M AATY B NEMAEOD |

Janpoc TEKYWErn BREMEHH NOMO0DE

[ Myck W ocTanoera sanpoca eperen |

OTraeHa | Qk |

3OTa hopma No3BONSET 3aNPOCUTb BPEMS U AaTy, YyCTaHOBMNEHHbIE B Npubope (KHomMka

«Bpewms 1 gata npmubopay), UaMeHNTbL BpeMs 1 AaTy B COOTBETCTBYHOLLMX OKHAX, 3arnpoCcuTb
BPEMS Ha KOMMbIOTEPE, K KOTOPOMY MoakNtoYeH npubop (kHonka «Bpems n gata PC») n nepe-
AaTb 3TN PeKkBU3NTbI B Npnbop (npeaBapuTenbHO OCTAHOBMB 3anpoC TEKYLLLEro BpEMEHWN Npu-
6opa). Haxatmem kHonkn «[lyck n ocTaHOBKa 3anpoca BpeMeHU» NpOUCXOanUT Nepnoanyeckuni
3anpoc BpemMeHu npnbopa n otobpakeHne ero B okHax 6rioka «3anpoc TEKyLLEro BpEMEHMU

npubopan.

6.4 MoHTax MNAC-05 BO B3pbIBOONACHbLIX 30HaX MOMELLEHUI U HAPY>KHbIX YCTaHOBOK
AO0JTDKEH NPOU3BOAMTLCS COrflaCHO MapkMpoBKe B3pbiBo3awnTsl, LIKIT.421411.005 P3, B cTpo-
rOM COOTBETCTBUMN C HOPMATUBHbBIMW JOKYMEHTaMU, pernaMmeHTUpyoLWNMN NpUMeHeHne anekx-
TPoOOOpPYyAOBaHMSA BO B3PbIBOOMACHbLIX 30HAX.

6.5 NMAC-05 MOHTMpyeTCs Ha WnTe, pa3Mepbl Bbipe3a B LUTE ANS pasfnyHbIX UCNOSTHEe-
HUM NpuBeaeHbl Ha pucyHkax b.1 — B.5 npunoxeHus b.

MAC-05 KpenuTcs K WUTY Npyv NOMOLLN YETbIPEX BUHTOB U3 MOHTaXXHOIO KOMMIIEKTa.
MAC-05-8CD, NMAC-05-8DR, INAC-05-(8+8)DR u NAC-05-(8+8)CDU 3akpennseTtcs Ha wuTe
ABYMS1 KPOHLUTEMHAMU C BUHTOBbLIMW NPUKMMaMM U3 KOMMNIIEKTa NocTaBku npmnbopa.

6.6 MoHTax NAC-05 HeobxoanMO NPON3BOAUTL COrMAacHO CXeMe COEQUHEHUI PUCYHKN
A.1, A.2, A.3 npunoxeHns A. PekomeHayeTCsa aneKTPOMOHTaX BbINONHATE kKabenem tuna MKLL
2x0,35 mm? TOCT 10348-80. [lonyckaeTtcs BbINONHATbL MOHTaX NpoBoAamMu 1 kabenamu c
ceuyeHuem xwun ot 0,35 4o 1,5 MM, NpUMEHEHME KOTOPbIX BO B3pPbIBOONACHbIX YCNoBUSAX He
npoTMBOpEeYnNT TpeboBaHMAM HOPMATUBHbLIX JOKYMEHTOB. Kabenn B KOMNMEKT NOCTaBKM He

BXOOAT.
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Mpn MoOHTaxe HeobxoauMo cobntogaTb 0CobbIe YCNOBUS AKCNyaTauumy, yKa3aHHbIe B
1.6.3 HacToswero LIKIT.421411.005 P3.

6.7 MNocne moHTaxa NMNAC-05 3a3emMrnaoT C NOMOLLIbIO HAPYXXHOIO 3a3eMINALEro 3aXnmMa.

6.8 KoHCcTpyKkuma kabenbHon po3eTkn coegnHutenen moaynemn NAC-05 nossonsieT uc-
nosfib3oBaTb NpoBoaa n kabenu ¢ cedyeHmem ot 0,2 oo 1,5 MM2. 3axum nposoAa NPon3BOaUTCS
BMHTOBbIM MEXaHN3MOM, 06ecneyYnBatoLLMM HaaEXHbIA KOHTaKT B YCNOBUSAX MPOMBbILLNIEHHON
aKcnnyaTauuu.

6.9 BkntoveHune MNMAC-05 nocrne npMemMkn MOHTaXka NPOBOAMT COOTBETCTBYHOLLAs Crykba
npeanpusaTus-notTpeburtens.

6.10 B npouecce akcnnyataunmn npudopa moryt 6biTb 06HapyxeHbl cbou 1 nepesanyck
npoueccopa mogyna MBAW-5 (no pabote nHgukatopa obmeHa "OUT" Ha nepeaHen naHenu
moaynst MBW-5 n nHgnkatopoB Ha nepegHen naHenn moayns MLUIM-5K). 3T1o moxeT ObITb
CBS3aHO C BKMOYEHMEM IIEKTPOMArHNUTOB UCMOMHUTENBHBLIX MEXAHU3MOB U UCKPEHMEM KOHTaK-
TOB, YCTaHOBIIEHHbIX BONN3KN OT npubopa pene n nyckatenen. B aTom cnydae, 4ns UCKOYeHNs
NOXHbIX cpabaTbiBaHMN curHanusaumm n 6nokMpoBKK, nepekntoyaTenemM S3 Ha nepegHen na-
Henn MoAynsa yCTaHOBUTb 3aepXKKy cpabaTbiBaHMS NO BXO4Y B COOTBETCTBUM C 4.7.

6.11 PekomeHayeTcs Ha BxogHoM pasbéme moayna MBAO-3 o06beanHnTb MUHYCOBbIE
KOHTaKTbl BXOAHbIX CUrHaNoB (KOHTaKTbl 2, 4, 6, 8, 10, 12). JoNnONHUTENbHO HY>XHO 06bEOUHUTL
uenb muHyc 24 B Ha moaynsx MIM-BUS, nuTatowmx BTopudHble npeobpasoBaTenu, NoAKMo-
YyeHHble K ogHomy MAC-05 n coeguHUTb KX C LEenbio 3a3eMeHns.

6.12 OkcnnyaTtupoaTb NAC-05 B NONIHOM COOTBETCTBMM C HACTOSLLMM PYKOBOACTBOM MO
akcnnyatauuu, "paBmnamMmm TEXHUYECKOW IKCNSyaTauum af1eKTpoyCTaHOBOK noTpebutenen”
(MT33MM), TexHnveckum pernameHtom TP TC 012/2011 n gpyrumm HopMaTUBHBIMU AOKYMEH-
TaMu, pernameHTUpPYyLWNMN NPUMEHEHNE 3NEKTPOOBOPYAOBaHMS BO B3PbIBOOMNACHbLIX 30HaAX.

6.13 PeMOHT B3pbIBO3aLLMLLEHHbIX NPUHBOPOB NPOM3BOAUTCS NPENPUATUEM-
N3roToBMTENEM B COOTBETCTBUMN C AEUCTBYIOLLIEN HOPMATUBHO-TEXHUYECKOWN JOKYMEHTauuen no
PEMOHTY B3PbIBO3aALLULLEHHOIO U PYAHUYHOIO 060pYyaAOBaHUS.

lMocne npoBeaeHWs PEMOHTHbIX paboT 06a3aTeNbHOM NPOBEpPKe Noanexar:

— cooTBeTCTBUE BIOKOB MCKPO3aLUTbl KOHCTPYKTOPCKOM AOKYMEHTaLNN;

— HanuMyne MapKMpoBKM B3PbIBO3ALLNTI;

— MpaBUNbHOCTb MOHTaXa oTaenbHbIX y3nos [MAC-05.

Mocne npoeepkun MAC-05 gomkeH 6bITb ONomMonpoBaH.

6.14 lNoBepka moaynen ananorosoro Besoga [MAC-05
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lMepBnYHbLIE M NEpuoanYecKue NoBepkn moaynen aHanorosoro seoga NAC-05 nposogar
no Mr-2201-0004-2011 "Komnnekc cpeacts namepeHun moaynsHein KCUM-03. MeToawnka

nosepkn". MHTepBan mexagy nosepkamun — 2 roga.
7 YKA3AHWE MEP BE3OMNACHOCTHU

7.1 K pabotam no MoHTaxy, obcnyxmnsaHuto n akcnnyatauum NAC-05 gonyckatotcs
nvua, n3y4msLUMe yCTpoNCTBO Npubopa n obyyeHHble npasunam no TexHuke 6esonacHocTy,
OTHOCALMMCA K anekTpuyeckum nagenunam no NOCT 12.2.007.0-75.

7.2 Mo cnocoby 3awuTbl YenoBeka OT NopaxeHusa anekTpuyecknm Tokom NMAC-05 cooT-
BetcTByeT knaccy I no FOCT 12.2.007.0-75.

7.3 KoHcTpykumsa MAC-05 ncknoyaeT BO3MOXHOCTb NONagaHus SNeKTPMYECKOro Toka Ha
Hapy>XHble YacTun n3genus.

7.4 TIAC-05 nmeeT CBETOBYH MHAMKALMIO BKITHOMEHMST OOLLIErO CETEBOrO HanNpsiKEHNS.

7.5 Ha kopnyce NAC-05 yctaHoBneH 3asemnsiowmi 3axum no NOCT 21130-75.

7.6 Kopnyc NAC-05 npu MoHTaxxe HeobxoanmMo coeauHUTb ¢ obLen 3azeMnsaoLwen Wwm-
HOM NpoBoAOM O6LWKMM conpoTuBreHnem He 6onee 4 Om.

7.7 3Ha4YeHVe CONpPOTMBIIEHNS MEXAY 3a3eMMSIOWUM 3aXXMMOM U KaXXOoW SOCTYMNHOW
MeTannmyeckon HetokoBeayLen yactbto NMAC-05, koTopast MOXET OKa3aTbCsl MOA HaANPSXKEHU-
eM, He gormkHo npesbiwaTtb 0,1 Om no NOCT 12.2.007.0-75.

7.8 Ha MNAC-05 nmeeTtcsa MapkMpoBKa B3pbIBO3aLUNTLI U NpeaynpeanTenbHblie Haanucu.

7.9 MNpwu akcnnyatauyum NMAC-05 oTCyTCTBYIOT TOKCUYHbIE BblAENEHNSA N BPEOHbIE BO3-

AENCTBMSA Ha OKpY>KaloLLyto cpeay.
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8 MAPKUPOBKA U NIIOMBUPOBAHUE

8.1 MAPKMPOBKA
8.1.1 Mapkuposka NAC-05 cootBetctByeT TOCT 26828-86.
8.1.2 Mapk1poBKa HaHeceHa Ha HeCbeMHbIe YacTun, OCTYMHble Ans o63opa.

8.1.3 CogeprkaHne MapKUpOBKN:

HanMeHOoBaHNE N3rotoBuUTEsNA U ero 3apeFI/ICTpI/IpOBaHHbIl7I TOBaprIVI 3HaK;

ycnoBHoe 0603HaveHune MAC-05;

3aBO/ICKO HOMEpP N3Aenus U rof U3roTOBNEHUS;
— 0603Ha4YeHMe TEXHUYECKNX YCITOBUI;

— cTeneHb 3awuTbl obonoykn P20 TOCT 14254-2015;

crneumanbHbIn 3HaK Ex B3pbiBobe3onacHoctu (MNpunoxenne 2 k TP TC 012/2011) ;

eanHbii 3Hak EAC obpalleHnst npoayKumMm Ha pblHKE roCyaapCcTB-4NeHoB TaMOXEHHO-
ro corsa.

Ha nnaHkax mogynen MBAW-5, MBOC-9, MBAW-3, MBCT-3, MYBB n MTBW-5 HaHece-
Hbl HAANUCW:

— MapkunpoBka B3pbiBo3awmTbl [Ex ib Gb] IIC no NOCT 31610.0-2014;

HavMeHoBaHWe opraHa no cepTudukaumu;

HOMep cepTudUKaTa COOTBETCTBUS;
Hagnueb "MICKPOBE3OMACHbIE LIEMNW®;

MaKkcuMMmarbHOe BbIXogHOe HanpsikeHue Uy, MakcumanbHbIA BbIXOOAHOM TOK |,
MaKkcuMarnbHasi BHELLHAS UHOYKTUBHOCTb Lo, MakcumarnbHasa BHELWHAS eMKOCTb Co;

— MakcumarbHasg TemnepaTypa npu akcnnyartaumun.

Ha nnaHke moayns nutaHua HaHeceHa MapKUpoOBKa NapamMeTpoB CeTU MUTaHUS.

8.1.4 Cnocob BbINONTHEHUA MAPKUPOBKK — TpadpapeTHasi nevatb Ha NnacTuke unu rpa-
BUpPOBaHMeE.

8.1.5 MapknpoBka sIBMSIETCA YCTOMYMBOM B TEYEHME BCErO Cpoka Ccnyxbbl npubopa,
MeXaHN4eCKM NPOYHOWN, HECTUPAEMOWN U HECMbIBAEMOW.

8.1.6 MapknpoBKa TpaHCNOPTHOW Tapbl BbINOSIHEHA B COOTBETCTBUMN C TPEOOBaAHNAMMN
FOCT 14192-96.

8.2 NNnoMB1POBAHUE

MnomOBupyoTCca BEPXHUE BUHTLI, hukecnpytowme mogynu MBAW-5, MBAC-9, MBAWU-3,
MBCT-3, MYBB, MTBW-5 B kopnyce INAC-05. MaTtepuan nnom6 — macTtuka.
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9 TAPA U YMNAKOBKA

9.1 ¥YnakoBka npounsBogutcs B cootBetcTBum ¢ FOCT 23170-78.

KaTteropus ynakosku KY-2.

9.2 lepepn ynakoskown B TpaHcnopTHyto Tapy NMNAC-05 koHcepBupyHoT.

KoHcepBauusa n BHyTpeHHss ynakoska npoussoaarcsa no FOCT 9.014-78. BapunaHT BHyT-
peHHen ynakoBkn BY-5. BapuaHT BpeMeHHOMN NPOTMBOKOPPO3MOHHON 3aLunTbl B3-10.

Cpok KoHcepBauumn (nepekoHcepBauun) — 3 roga. Cnocob packoHcepBaLuum — yaaneHue
4YexJIoB C NnocrneayrLlen NpoayBKoN CXaTbiM BO3AYXOM.

9.3 JkcnnyaTaunoHHbIE AOKYMEHTbI YNAKOBbIBAKOT OTAENbHO B MOMMATUINEHOBbLIE Nake-
Tbl Mapkn M TonuwmHon He meHee 0,2 mm no FOCT 10354-82. Bce wiBbLI NakeTOB 3aBapuBatoT.

9.4 YnakoBaHHbI MAC-05 n akcnnyaTtaumoHHble JOKYMEHTbI YKIaabiBaloT B ALWLMK TUNa
lI-1 no FOCT 5959-80.

9.5 MAC-05 ynakoBbIBatoT B 3aKpbITbIX BEHTUNIMPYEMbIX MOMELLEHUSIX NMPU TeMnepaType
OKpyxatoLLero Boszayxa ot 15 go 40 °C 1 oTHocuTenbHo BnaxHocTn Ao 80 % npwv oTCyTCTBUU

B OKpYXXaloLLlen cpeie arpeCCcmBHbIX MPUMECEN.
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10 BO3MOXHbIE HEUCNPABHOCTU U CMOCOBbI UX YCTPAHEHUA

10.1 Cpeactea camoamarHocTtukm NMAC-05 no3sonsatoT Bu3yansHO 6e3 cneunanbHbIX

cpeacTB onpeaennTb HencnpasHbIi Moaynb nNpubopa.

10.2 K cpeacreamMm caMoanarHOCTUKMN OTHOCATCA:

- ceetoamoapl "CTATYC" n "BJ1. OTKI1" Ha nuueBon naHenu npmnbopa;
- ceetoamoabl "APEC", "ENABLE", "MWHA" Ha naHenu mogyna MLT-5K;

- ceeToamoabl "OUT" Ha naHensax moaynen cBA3n ¢ 06bekToM;

- coobLeHna B XypHare owmnbok moayns nuankaumm MUHL, otobpaxaemble Ha YKKW;

B HopmanbHoM pexume paboTtbl npubopa ceetoamoq "CTATYC" Ha nuueBon naHenu npm-

Bopa cBeTuTCA Nepuoamyeckm ¢ yactorom 0,5 My, ceetognoapl "MUHA" Ha naHenn MUIT-5K n

"OUT" Ha naHensax Moaynen cBasn ¢ 06 bEKTOM CBETATCA NPepPbIBUCTLIM CBETOM ¢ YactoTon 10 Iy,

10.3 I'Ip|/| BCeX HENCMPABHOCTAX, O6Hapy)KeHHbIX cpegcrBamMn camMmogmnarHoCTukn n ae-

JTarowmnx )J,aaneVlLuyro, HOpMallbHYHO p860Ty np|/|6opa HEBO3MOXXHOW, npon3BoanNTCA cBeToBasd

M 3BYKOBasA CUrHanm3auunsa:

- Ha nuueson naHenu NAC-05 ceetoamnopg "CTATYC" cBeTUTCS ABOVHbBIM, NPEPbLIBUCTLIM

ceeTtoMm, ceetogmog "BJ1. OTKJ1" cBeTUTCA KOPOTKMMU BCMbILLKAMK C NEpMogom 2 C;

- 3BYYUT OBOWHOW, MPEPLIBUCTLIN 3BYKOBOW CUrHA.

Mpwn HaxaTum kHonku "KBUTWUP" 3Byk cbpacbkiBaeTcd, cBedeHne ceetognoga "CTATYC"

nepexoauT B nepunogmyeckoe, ¢ Yactoton 0,5 Ny, ceetogunopg "bBJ1. OTKIT" npogomkaeTt cBeTUT-

Cs1 KOPOTKMMM BCMbILIKaMK € nepnonom 2 ¢, Ha akpaHe XKKW BbicBeumBaeTca nocnegHee cobbl-

THne, 3a(*)I/IKCI/IpOBaHHOG B XypHane oLwmnboK. I'Ip|/|60p npn 3TOM HaxoOuUTCAd B peXume rnepesa-

NyCKa, BbIXOOHbIE peJie HaxoOaATCA B TOM COCTOAHUN, B KAKOM OHU Obinun oo 06Hapy>|<eHm9| He-

MCNpaBHOCTW, HOBblE ynpaBnsitowmne curHansl Ha mogynu MP He BbigatoTcs.

Bo3moxHble HeEMCNpaBHOCTM M CNOCObbI X YCTpaHeHust npuBeaeHbl B Tabnmue 10.1

Tabnuya 10.1

HaumeHoBaHne HENCNpaBHOCTHN,
BHeELLHEEe rnpogdsryieHne n gonorsi-
HUTEIbHbIE NMPU3HAaKN

BeposiTHas npuyunHa

Cnocob ycTtpaHeHus

1

2

3

CoobuieHune B xxypHane owmnbok:

Owmnbka koHGUrypaumm:

XXXXXXXX DIP-kog — Y

Owwnbka 3aukcmpoBaHa npu
BKMOYEeHUN npubopa, B cekumm
3anycka. [Npnbop HaxoauTcs B
pexume nepesanycka.

1) Npyn N3mMeHeHNN KOHUrypaLmm
npudopa HenpaBubHO BbibGpaHbI
agpeca moaynen BBoga-BbiBoaa
(cm. 4.17.4);

2) Kof, yctaHoBreHHbIM Ha DIP-
nepeknoyvatene MUIM-5K, He co-
OTBETCTBYET hakTU4eCKOMY KONu-
YecTBY MOAyren BBOAA-BbIBOAA

MpuBecTn KOHUrY-
pauuio B COOTBETCTBUM
c TpeboBaHUAMM
4.17.4.

3amMeHUTb Heuncnpas-
HbIW MOAynb BBOAA-
BblBOAA
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MpoaomkeHue Tabnmubl 10.1

MAC-05

1

2

(DIP-kog — ko4, yCTaHOBNEH-
HbI Ha DIP-nepekntoyaTtene
MLIIM-5K)

CoobuieHune B xXypHane

oLnBOK:

Owmnbka koHdurypauum:

XXXXXXXX DIP-kog — Y

Otkas mogyns #N

O0:MM:I'T|4Y4:MM:CC

(MOXeT ObITb BCNEACTBMNE OTCYTCTBMSA OT-
BETa MOAyNsA BBOA4A-BbIBOAA Ha 3arpochl
MLLM-5K)
OTka3 mogyns BBOAA-BbIBOAA C agpecoMm
N. OTKa3 3adMKCMPOBaH B CEKLMN LNKNN-
yeckon paboTbl npubopa.

Mpnbop nepellen B pexum nepesanyc-
Ka, Npu nepesanycke obHapyxmBaeTcs
HecooTBeTCTBME PaKTUYECKOrO KOMNu-
YyecTBa Moayren BBoga-BblBoAa, 3a-
haHHomy koay Ha DIP-nepeksiovaTtene
MLM-5K.

B koge koHpurypauum, B nosmumm N —
"0". IP-koa — kof, YCTaHOBMNEHHbIN Ha
DIP-nepekntoyaTtene MUIM-5K

3amMeHnTb Hencnpas-
HbI MOAYIb BBOAA-
BblBOAA

OTKa3 KOMMYHUKALMOHHOTO
npoueccopa

OTKa3 KOMMYHUKALIMOHHOIO MpoLiec-
copa. Mpubop HaxoauTcs B pexunme
nepesanycka

3amMeHuTb Moayrb
LleHTpanbHOro npouec-
copa MUIM-5K

CoobuieHune B xXypHane
OLLNOOK:

Owwubka B. HEX - $YY
O0:MM:I'T|4Y4:MM:CC
Csetoauop "BJ1. OTKJ1" cee-
TUTCSA NPEPLIBUCTLIM CBETOM
c yactoTomn 10 Iy,

O6HapyxeHa owwmnbka 6a3bl gaHHbIX (B
npubopa. Mpnbop paboTaeT B LNKNNYeE-
CKOM pexume ¢ BBOAOM MHGOpMaLmm OT|
mMopaynen BBoaa-BbiBoaa, Ho 6e3 BbiBoAa
ynpaBnsAoLWmMxX CUrHanoB Ha MoAaynu pe-
ne MP.

YY — wecTHaguaTepuyHbIN Ko oLwmnb-
KW, ykasbiBatowmi 6ok b1, B koTopom
oOHapyxeHa omnbka.

CooTtBeTcTBME KOAa owwmnbkn BL:

- 6uT 0 (01hex) — B obpaboTkn gnc-
KPETHbIX CUTHamnoB.,

- 6ut 1 (02hex) — B[] pyHKUMOHANBbHbIX
©nokoB guckpeTHoun norukn (PBJ);

- 6ut 2 (04hex) — Bl mogynewn pene;

- 6ut 3 (08hex) — B[l pyHKLMOHANBbHbLIX
6rnokos ModBus Master (MBM) no-
KanbHOW CETUN HKHErO YPOBHS;

- 6uT 4 (10hex) — B[] o6paboTkn aHano-
FOBbIX CUrHANOB FIOKANbHOM CETU HUX-
HEero ypoBHS;

- 6uTbl 6 1 0-2 (4Yhex) — penepHble
TOYKM KannbpoBKN Moaynsi BBOA4A aHa-
norosbix curHanos (MBIMC-3, MBAW-3,
MBCT-3, MBAO-3), Y-dusnyeckuin aa-
pec moayns (0-7);

- 6uTbl 7 n 0-2 (8Yhex) — B[] 06paboTkm
curHana Moaynsi BBoga aHanoroBbix
curHanos (MBIMC-3, MBAWN-3, MBCT-3,
MBAO-3), Y- dmsunyeckuii agpec moay-

Owwnbka moxeT ObITb
ncnpaeneHa nporpam-
MUPOBaHNEM COOTBET-
cTBytoLero 6noka b
C BEPXHEro ypoBHS
N KannbpoBKOWN N3-
MepUTENbHbIX KaHanoB
MOAYyNsA BBOAA aHano-
roBbIX CUrHanoB (CMm.
PYKOBOACTBO MOSb30-
BaTens
LIKI.421411.005 N3)

na (0-7)

10.4 OwmnbKM NoKanbHOM CETU HMXKHErO YPOBHS (OUKCUPYIOTCA B XKypHane ownbok, HO

npv 3TOoM Npubop npoaosmkaeT paboTaTb B HOPManbHOM LIMKITMYECKOM peEXUME.

CoobueHne 06 owmnbke nokanbHOW CETU UMEET CreayroLLylo CTPYKTYpPY:

100



ll1® MAC-05
LIKIF.421411.005 P9

n3m."8"
Owmndbka SL #NN HEX - YY

A0:MM:I'T|44Y:MM:CC

NN — ceTeBon agpec aboHeHTa nokanbHon cetn (SLAVE);

YY — WwecTHaauaTepUYHbIA Ko OLUNMOKMN.

3HayeHust kKogoB oWnBOoK crieayroLme:

- 0x01 — TIME OUT Ha npueme gaHHbIx oT SLAVE;

- 0x02 — owmbka kagpmposaHusa UART (FE nnmn DOR);

- 0x03 — owmbka CRC Ha npueme gaHHbIX oT SLAVE;

- 0x11 — Ox1F — oTpuuaTtenbHbin oTBeT SLAVE no npotokony ModBus.

Mnagwumn paspag — kog oTpuuaTesibHOro oTeeTa:

1 - SLAVE He nogaepxuBaeT nosly4eHHbIN 3anpoc;

2 - agpec, ykasaHHbIW B none gaHHbiX Hegonyctum ana SLAVE;

3 - 3Ha4YeHunsa B none gaHHbIX Hegonyctumbl ana SLAVE;

4 - SLAVE He MOXeT OTBETUTb Ha 3anpoc;

- 0x21 — 0x2F — owwmbka 3anucun nHdopmauumn ot SLAVE B maccuBbl onepaTMBHON NH-
dopmaumm MLUIM-5K.

Mnagwmui paspsag — ko owmnbkm 3anncu:

1 - HegonyCcTUMbIN aapec AN 3anucy B Nose AaHHbIX aHanoroBbIX U3MepeHui (Hakna-
AblBaeTCs Ha AaHHble COOCTBEHHbIX MOAYNen aHanoroBoro BBOAA);

2 - HeQOMyCTUMOE KONMMYECTBO aHaroroBbiX BbIXO4OB (BbIXOAMT 3a MakCMManbHO Aony-
CTUMbIN apec Nonsi aHanoroBbIX U3MepPEHUN);

3 - HeJonMyCTUMBIN agpec Ans 3anucu B Nosie ANCKPETHbIX CUrHanoB (HaknagbiBaeTcs Ha
AaHHble COBCTBEHHbIX Moy Nen ANCKPETHOro U aHanoroBoro BBoAA);

4 - HeJoONYCTMMOE KONMYECTBO OUCKPETHbIX BbIXOA0B (BbIXOAUT 3a MakCUMarbHO JONy-
CTMMbIV agpec Nons ANCKPETHbBIX CUTHANoB).

Owmnbkm 0x01 - 0x1F pmKcMpytoTCA KOMMYHUKALMOHHBLIM MPOLLECCOPOM MpU ONpoce CeTu
n nepegatotca B MLIM-5K npu ovyepeaHom ceaHce nepegayn gaHHbIX. Owmnbdku 0x21 — 2F domk-
cupytotca MUIM-5K npu 06paboTke gaHHbIX, NONMYYEHHbIX OT KOMMYHMKALMOHHOIO NpoLeccopa.

Mpwn owmbkax nokanbHOM ceTn Heobxoanmo NpoBepuTb paboTocnocobHOCTL abOHEHTOB
NOKanbHOWM CETU N C BEPXHErO YPOBHS C NoMoLbio nporpammaTtopa PRGOS npusecTtn HacTpomn-

KW NoKanbHOW CETU B COOTBETCTBUM C KOHbUrypaumen npudopa n nokanbHON CeTu.
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11 TEXHWYECKOE OBCNYXWBAHUE

11.1 TexHnyeckoe obcnyxuanme NAC-05 npomssoanTb B COOTBETCTBUM C Tabnunuen 11.1.

Tabnuuya 11.1

MepuoanyHoCTb Onepaunn

OauH pa3 B CYyTKM I'IpOBepKa OTCYTCTBUA O6prBa coeanHNTENbHbIX NpoBOAOB, HANTIN4YKNA
BCEX KpEeneXHbIX aetaneun n 9fiEMEHTOB, Hannyus MapKMNPOBKU B3pPbl-
BO3allnNTbl, COCTOAHNE MHONKATOPOB CaMOAMNarHOCTUKMN Ha naHendax

MoAynen n Hanndne rnokasaHum YacoB peasibHOro BpeMeHHU

OpawuH pa3s B Mecsy, | [poBepka uenoctHocTn BHelwwHen obonoyku NMAC-05, oTcyTcTBUS BMS-
TWH, KOPPO3UN N OPYrnX NOBPEXAEHUN, OTCYTCTBUS HarpeBa Kopnyca,
COCTOSAAHUS NINOMO, COCTOAHUSA 3a3eMIIeHUs], 3a3eMnNsAoLLNE 3aXKNUMb
AOJTKHbI BbITh 3aTSHYTHI, HA HUX HE OSTKHO BbITb pPXXaB4YMHbI, B Criy4ae
HeoB6X0ANMOCTN OHM OOSMKHbI ObITb 3a4nLLEHbI Y NOKPbITLI KOHCU-
CTEHTHOM CMa3KoWN.

MpoBepka pexuma 3apsga MBI (no nngmMkatopam) Npy ero HanMuum
(6.11 HacToswero LIKIM.421411.005 P3)

OpavH pas B roa MpoBepka pabotocnocodbHocTn NMAC-05 B cooTBeTCTBMM C 6.2 HACTO-
awero LIKINI.421411.005 P3

11.2 3SkcnnyatnposaTtb NMAC-05 ¢ noBpexXaeHHbIMU geTansaMm n pyrmmm HemcnpasHoO-
CTSIMU KaTeropuyecku sanpeLaeTcs.

11.3 OguH pas B naTb net Heobxoaumo 3ameHnTb B Mogyne MLUI-5K 6aTapenky peseps-
Horo nuTaHus. Tun 6atapenkn CR2032.
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12 XPAHEHUE U TPAHCMOPTUPOBAHUE

12.1 XPAHEHME

12.1.1 TMAC-05 B ynakoBke xpaHutcs B ycrosusix 3 no FOCT 15150-69.
12.1.2 Cpok xpaHeHus [MAC-05 6e3 nepekoHcepBaumn - 3 roga.

12.2 TPAHCNOPTUPOBAHUE

12.2.1 TAC-05 B ynakoBke nNpeanpuaTna-n3rotToBUTENA MOXET TPaAHCNOPTUPOBATLCA B
KPbITbIX >X€Ne3HOAOPOXHbIX BaroHax U KOHTeMHepax aBTOMOBUNbLHOro TpaHcnopTa 6e3 orpaHu-
YeHUsa CKOPOCTW NO NpaBuiaM NepeBO30K rPy30B.

12.2.2 YcnoBusi TpaHCNOPTUMPOBAHMS COOTBETCTBYIOT YCIOBUSIM XpaHeHus 3 no

FOCT 15150-69.
12.2.3 Bpems Bbigepxku NMAC-05 nocne TpaHCNOPTUPOBaHNA Nepen BKIIOYEHNEM NP

TemnepaType aKcnnyaTaumm JOMKHO OblTb:
— B NleTHee BpeM4 - He MeHee 3 y;

— B 3UMHee BpeMA - He MeHee 6 u.
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1. Beibop Tvna TepmonpeobpasoBartenen n nx nogknoyeHe k exogam MBCT-3 nokasaHsbl
YCITOBHO.

2. Kabenu 1 naty-kopg ETHERNET B KOMNIIEKT NOCTaBKM He BXOAOAT.

3. MoakntoyeHne cneayowmx mogynen B koHgpurypaumsx NMAC-05 ¢ gpyro HOMeHKNaTypowu u
4YnCrioM Moaynen BeBoga — BblBOAA MPOU3BOANTCH aHANOMMYyHO NpuBeAeHHbIM Ha CXeMax.

4. [Ina obecneyeHuns paboTbl CXEMbI FOPSHEro pe3epBnpoBaHns No NuTaHuio mogynu Mr1-19
NOOKNIYNTL K pa3HbIM BBOAAM CETEBOrO HanpsiKeHus.

PucyHok A.2 - MNpumep cxembl coeanHeHun NAC-05-8CD
C aHanoroebIM/ MoaynsMun BBoga 1 npoueccopom MLUIM-5C
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1. MNogkntoyeHne cnegyrowmnx moaynen B KoHdurypauusax NMNAC-05 ¢ gpyron HomeHkna-
TYpOW 1 YMCnomMm moaynen BBoa — BblBOAA NPOU3BOAUTCH aHanNormyHo npuBeeHHbIM
Ha cxemax.

2. Kabenu n naty-kopg ETHERNET B KOMNIEKT NOCTaBKM He BXOOAT.

3. Bbibop TMna TepmonpeobpasoBaTenen n nx nogknodeHme kK Bxogam MBCT-3 noka-
3aHbl YCITOBHO.

4. Ins obecneyeHuns paboTbl CXEMbl FOPSIHEro Pe3epBMPOBAHMS NO NMUTAHMUIO MOLYNN
MI1-19 noakntoYnTb K pasHbiM BBOA4AM CETEBOrO HaNpPsXKeHMUsI.

PucyHok A.3 - INpumep cxembl coeguHenmni NMAC-05-8CDU (MAC-05-(8+8)CDU)
¢ npoueccopom MLLIM-5A8
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PucyHok A.4 - Mpumep cxembl coeanHeHni NMAC-05-2M
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PucyHok B.1 - MoHTaxHbIn Bbipe3 B wute ang NAC-05-2E
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PucyHok b.2 - MoHTaxHbIn Bbipe3 B wute anga NAC-05-4A
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PucyHok B.3 - MoHTaxHbIn Bbipe3 B wute ansa NAC-05-8B
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TPOEKLMS HATIOWEHHS Ha LUNT NAHEN
¢ rpagmveckmm guerneem 4 [TAC-05-6C0
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PucyHok B.4 - MoHTaxHbIn Bbipes B wute ansa NMAC-05-8CD
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MPUNTOXEHWME B

OnucaHune ncnonHeHumn NAC-05 c HMI-naHenbto

[aHHbIN AOKYMEHT COO4EPXMUT onnucaHme paboTbl Nonb3oBaTens ¢ nHTepdericom npnbopa
aBapuirHou curHanmsauumn n énoknposkm NMNAC-05-8CD, MNMAC-05-(8+8)CD cHabeHHOoro ceH-
copHon naHenbto ynpasneHus WEINTEK 9,7”. IHTepdeinc HacTpoeH nofa NOCTaBfSIEMYHO KOH-
durypaumto npubopa. MNMpn HeobxoaMMOCTN BO3MOXHA Moanudukaums nHitepdgenca, noctasns-
emoro ¢ npmbopom MO ceHcopHon naHenn WEINTEK 9,7” cpegctBamu NnpoM3BOANTENS NaHENu
c canta WEINTEK. [JocTyn Kk pazbéMy nporpammMmpoBaHns NaHeNn oCcyLEecTBASETCA NYyTEM OT-

BUHYMBaHUSA TPEX BUHTOB KpenneHus nuueson naHenn NAC-05 ¢ nocnegyowmm oTkMabiBaHN-
€M BCEeW naHenun Ha cebs.

B.1 ONUCAHUE OB30PHOIO OUCINEA U NAHENU HABUIALIUK

Mocne BknoYveHus nutaHns u 3arpy3ku NMAC-05-8C, NMAC-05-8CD Ha akpaHe rpaduye-
CKOWM NaHenu nosiensieTcst 0630pHbIN AMCNNen, Ha KOTOPOM OToDpaxxaeTcs nepeyvyeHb Moaynen

BXOASLLMX B MOCTaBNsSieMyto KoHGUrypaumo npnbopa.

EwcTp. Tp. S BrcTp. Tp. S BHCTp. TP,
MBAWZ_1 5 MBAO3_1 35 MBCT3_1

ApXMB Hactp. Tp. 8 HacTp. Tp. 0 HacTp. Tp.
10:10:28 0B-MAY-10 MBAWZ_1 S MBAOZ_15 MBCT3_1

Keutr. & C6poc

Mepexopn k TpeHaam

nDOCMOTDaDXMBa .‘o‘,-ql. OBbIX ATHAT10B

MNepddd3 kK npeablayLweMy skpaHy

WHankaTtop 3anmncu Ha

Bbl30B cepBUCHOrO
MEHH

Mepexof K crieaytoLleMy aKpaHy
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[ns BbIBOAa MHopmaLmmn 06 MHTepecyeMoM Moayre Heo6XOAMMO NPUKOCHYTLCS K 06-
nacTtu o630pHOro aucnnes ¢ ero HassaHueM. o nepeyHeM Moaynen pacnornoxeHa HaBura-
LIMOHHas naHenb npubopa. YnpasneHne HaBUralMoHHOW NaHernbio OCYLLECTBSAETCS NPUKOCHO-
BEHMEM K ee 3f1ieMeHTaM:

B HWXHel YyacT okHa pacnonoXeHa naHernb TpeBor. [MaHenb CnyxuT 4ns oTobpaxeHus
CUrHanm3aumi HaCcTyNUBLLUMX TPEBOT U cobbITUI Npubopa. CoobLeHNs BbIBOAATCS B NaHENM
nonepeMeHHo, npuyemM poH X NOACBETKN OTPaXXaeT YPOBEHb TPEBOMM UNN cobbiTus npubopa.

CoobLeHnst 06 aBapuiiHbIX CUrHaNM3aUmMsIX BbIBOAATCS Ha MUralOLLEM KPacHOM (OOHE.
O2MBOSH 0112924 Bpcwgerwhomwanteowt

Coo0buieHuns o npe,u,aBapMﬁHble CUrHanmnsauunm BbiIBOOATCA Ha MUTalOLLEM XKEJTTOM (pOHe.

D01/04 1800510 11:34:16 OMCKpeTHRIR CHrHan He027 |

Coo0bueHns 0 cobbITMAX BbIBOASATCHA HA OpaHXeBOM hoHEe

B cnyyae BO3HMKHOBEHUA NpeaaBapunHON NNV aBapuMHOM CUrHanmsaumm no curHanam

MoAayns Beofa, Ha 0630pHOM Ancnnee opMupyeTcs LBeToBas CUrHanusauus B Buae Murato-
Len noaceeTkm ooHa noanmcu moayns. Ecnm no curHanam moaynsa cpaboTtana npegasapuii-

Has curHanuaaumsi — LUBeT XenTblr, NPy aBapumnHON curHanusaumm — kpacHblin. OgHOBpeMEHHO
cpabaTtbiBaeT BCTPOEHHAas 3BYKOBas curHanuaaumsa npubopa. KButnposaHue curHanvsaumm

nepeBoauUT MuraHne ooHa B POBHbIN CBET M ralleHne 3ByKOBOM CUrHanu3auuu.

16:25:29 18-MAY-10
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B.2 CEPBUCHOE MEHIO

HocTtyn B cepBucHoe MeHio npubopa 3awmweH naponem. Mpu Bbinycke npubopa ycrta-
HoBneH naponb 1111.

i Enter Security Code

708 o
4 5 B

t 2 f3 Enter

-~ 0o Beul cancel

BrcTp. Tp. 8 BrcTp. Tp. DEBHCTP. TP.
MBAW3_ 18 MBAO3_1 ¥MBCT2_1
ApXMB Hacrp. Tp. 0 HacTp. Tp. S Hactp. Tp.

10:15:07 17-MAY-10 MBAKZ_1 5 MBAD3_1 S MBCT3_1

Brixogkl
pene

Menod KBUT. § C6poc

I'Ip|/| noareepXxXgeHnn napona nofib3oBaTtesib nornagaeT B CepBUCHOE MEHIO.

KoHtpurypaums

LWkans

CrHXpoHU3aLWs AaTbl U BpEMEHN

UacToTa 0GHOBMEHNS TPEHAOR

CmeHa napons

Rewo

- I O630pHbIL Oucnnetl : . | Bbixogel
Apxue : pene
10:27:42 17-MAY-10 ‘usB
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[ns Bbixoga n3 CepBUCHOIoc MeEHKO Ha 0630prIl71 aucnnen HeobxoaMMOo HaxaTb

O830pHLNI Bucnnel

KoHcpurypaLyusi

Mpun BbIGOPE NYHKTA MEHIO

mMaums o KoHdurypaumm npuéopa.

oTobpaxkaeTca nHdop-

e |1179833E|f %

Tvn MOAYNA MHAWKALMK

Moaynu BEOAa-BblBOAA

-

Kon-eo obpabaTtkiBaemelx AMCKDETHBIX cmrHanoa'l 96|I

Kon-eo obpabaTbiBaembix aHanoroebIx ceranoa'll

Kon-Bo AWCKPETHbIX BbIXOA0B || 16|I

<>

Apxue
15:20:50 19-MAY-10

CepeucHoe MeHIO KBWT.

TLIIII_II
(| [
(| [ESEN (K
(I [
(] [ R
(] [z (=

Brixogkl
pene

[ns BbIXxoAa B CEepBUCHOE MEHIO HEODXOAMMO HaXaTb:

CepelicHOEe MEeHo

Wkanbl

Mpun BbIGOPE NYHKTA MEHHO

BbIBOAUTCS MHpOpMaLs

0 wkanax 1-ro MoaynAa BBOOaA aHaloroBbiX CMrHanoB BXoOALWEro B COCTaB npm6opa.

I'Iepexo,u, K WKalamMm OoCTalibHbIX Mop,yneﬁ BBOAa aHalloroBbiX CUrHasnioB OCYLLECTBIIAETCA

Wkans! Wkanst
MBCT3_1 MBAO3_1

HaXaTtnem I
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Modyns MBAN3 1 Modyns MBAN3 1 Modyns MBAN3 1
Bxod T - noa. 1-1 Bxod 2 - nos. 1-2 Bxod 3 - noz. 1-3
Wkana - 0.0- 100.0% Wkana - 0.0- 100.0% Wkana - 0.0- 100.0%

[ M - 0.0% MuHIYM - 0.0% ||| Muninayni - 0.0%
TpeamuHIkH - 0.0% TpeatMHMEYH - 0.0% TIpeatnHUEYH - 0.0%
Mpegmakcumyn - 100.0 % Mpeamakcumyn - 100.0 % Mpeamakcumyni -  100.0 %
MaKCHHyH - 100.0 % MaKCHHYH - 100.0 % MaKCHryH - 100.0 %

Modynr MBANUI 1 Modyns MBANU3 1 Modyns MBANU3 1
Bxo0d 4 - noz. 14 Bxod 5 - nos. 1-5 Bxo0d 6 - noz. 1-6
Wkana-  0.0- 100.0% Wikana - 0.0- 100.0% Wkana - 0.0- 100.0%

[ Mustnayna - 0.0% MUHIYH - 0.0% )| Munimaym - 0.0%
MIPeAHUHMEYH - 0.0% MIpeHMHUMYH - 0.0 % - MipenmmHiny - 0.0%
Mpeamakcumyn - 100.0 % Mpeamakcumyn - 100.0 % Mpeawakcurym -  100.0%
Maxcurym - 100.0 % MaKCcHryH - 100.0 % Makc £ 100.0 %

Wkane Wkane
‘ ’ MBCT3_1 MBAO3_1 anncbl -, xonel
= = = Keut. | C6poc Ha pene
DHUME
15:06:54 14-MAY-10 CepeucHoe MeHio USB

CepsucHoe MeHIo

Bbixog B CcepBUCHOE MEHIO OCYLLUECTBIIAETCA HAaXaTUeM

CHHXpOHU3ALA AaTbl U BpeMeHu
Mpwn BbIGOPE NYHKTa MEHI0

BbIBOOUTCS MHGOpMaUns
O TeKyLleM BpeMeHu n gate npubopa aBapunHon curHanusaumm n 6nokmposkmn MNMAC-05 n cen-

COpHOI7I naHesnu ynpasJieHnA.
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Bpema u aata MNAC-05

Apiue
14:36:56 27-APR-10

Beioas!
pene

CepeucHoe MeHIo Keut. | C6poc

TOMN CGHCOpHOI7I naHersnn. I'Ip|/| HaXXaTunm . 6yp,eT BbIMOJIHEHA CUHXPOHN3aUUA

no Tpe6OBaHVIIO. YcTaHoBKa BpeMeHn 1 AaTtbl NaHENN BbINOJITHAETCA B CEpBMCHOM MEHIO NMaHe-

M 1 noapo6HO onncaHa B ee AOKYMEHTaLUN.

CepsucHoe MeHo

[lns BbIxoOa B CEPBUCHOE MEHI0 HEOOXOAMMO HaxaTb
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YacToTa o6HOBNEHWA TPEHAOB

Mpw BbIOOPE MYyHKTA MEHIO BbIBOOUTCS CMUCOK Ya-

CTOT OBGHOBIEHMUSA HacCTpanBaeMbIX TPEHOOB.

YacToTa 06HOBNEHWUA TPEHA0B 5 ¢
YacToTa o6HoBNeHWUA TpeHaoe 10 ¢ l!l
YacTtoTa o6HOBNEeHUA TpeHA0B 1 MUH [!_]
YacTtoTa 06HOBNEHUA TPEHA0B 6 MUH I!]

KoHTponb YacToTbl 0OHOBNEHUA ®)

4>

Beixogkl
pene

CepeucHoe MEerIo

yacToTa 0OGHOBMNEHMs! TpeHaoB 5 c.

ﬂ,]’lﬂ BN3YyaJibHOIo KOHTPOJ14 H4aCTOTbl MPpUMEHEeHa NHOUKauud, uBeT KOTOpOIZ M3MEeHAETCA C

3€1eHOro Ha KpacHbI B COOTBETCTBUM C 3a4aHHOM YaCcTOTON OBHOBMEHMS.

BHUMAHUE: TAKTUPOBAHUE TPEHAOOB BbINMOJIHAETCA NMPUBOPOM [MAC-05, B
KOTOPOM 3AMNPOrPAMMMUPOBAHA COOTBETCTBYIOLWIAA ®YHKUUA. NMPU MNMOCIIE-
AYIOLWEM NMPOrPAMMUPOBAHUAU TAC-05 HEOBXOOAUMMO CKOPPEKTUPOBATbL [MO-
CTABJIAEMYIO KOH®UT'YPALIUIO C COXPAHEHUEM ®YHKUWU 3AOAHUA YACTOThI.

CepelicHoe MeHMO

[nsa Bbixoga B cepBncHoe MeHHo HeobXoaAnMOo HaxaTb

3anuck Ha USB
I'Ipm Bbl60pe I'IyHKTa MEHHK NnaHesnb BbIMNOJTHAEeT KOonn-

poBaHWe HaKoMNIIEHHOM NHPOpMaLIMM Ha BHELLHUA HOCUTENb NOAKNIYEHHbIN K ee USB nopTy.
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B npouecce 3arnncn nAMeHAeTCA TEKCT U LBET d)OHa MYHKTAa MEHIO C 3eJ1eHOro Ha XKEnTbIN.

MaéTt zannce

NaeT
3annch

CoctosiHne MHOWKaTopa 3anmcn NSMeHAeTCA Ha

[lo oKOH4YaHuA 3anucu MaHUnynAaunnm ¢ BHEWWHUM HOCUTESIEM MH(*)OpMaLlMVI 3anpeLlleHbl.

I'IpM Bbl60pe NYHKTAa MEHIO BbIBOOANTCA MEHIO N3MeE-

HeHus1 napons goctyna npubopa.

I'Iaponb CnyXxuT and 3awnTbl BXo4a B CEPBUCHOE MEHIO N UBMEHEHUA HAaCTPOEK peryna-

TOopoB npubopa.

CepsucHoe MeHo

[ns BbIxoAa B CEpBUCHOE MEHI0 HEOBXOAMMO HaxaTb
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Mpw BbIGOPE NYHKTa MEHI0 ' BbIBOAUTCS 3KpaH Ae-

MOHCTpupytowmn padoty MO perynaropa npubopa B coctaBe O4HOKOHTYPHOW CUCTEMBI

ynpaBrneHus Mmoaenbo oobekTa.

Napamerpul PENIMPOBAHWE TEMNEPATYPLI
B neyu

CepeUcHOE MEHIO

10:34:29 17-MAY-10

3anasgbiBaHneM. BkrnoveHne moaenu o6bekTa BbINOSTHAETCA HaXaTueM L 2. Hagnuco ane-

MEeHTa ynpaBlieHnA U UBET Q)OHa N3MEHATCA Ha .

[1ns BbI30Ba HACTPOEK MOAENN HaxaTb . HactpauBatotcs koadpdomumneHT ycune-

HUA, NOCTOAHHAA BpeMeHU N TpaHCNOPTHOE 3ana3ablBaHne Moaesn.
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| PerynupoBaHue Temnepatypel
B Nneyu

TAU=10.0
Py_DEMD

49.9

3anucb
Cb6poc | Ha
USB

Brixogkl
pene

CepeucHoe MeHIO

Apxue
13:06:30 19-MAY-10

Onuncanune paboTbl undposoro MNUL perynatopa npueeaeHo B pasgene "Perynsatopbl”

BHUMAHUE: BO UBBEXXAHUE PACXOOOBAHUA BbIYUCIIUTENbHbLIX PECYPCOB
NMPUBOPA INMPU BbIXOAE U3 PEXXUMA OEMOHCTPALUWUU MOEJIb OB BEKTA PEKO-
MEHAOYETCA OTKITIOYUTD.

B.3 'PYNMNA OUCKPETHbLIX CUTHANOB

NHTepdenc npubopa no3sonsieT oTobpaxkaTb Ha 3KpaHe rpynnbl BkAovatrowme 0o 12 guc-
KpeTHbIX curHanos. Mcnonb3ysa MO naHenun nonb3oBaTeflb MOXET (hOpMUPOBATL rPynbl MO
cBOeMy yCMOTpeHuto. B noctaBnsiemom npubope kaxaasa rpynna coopMmmpoBaHa no npuHaa-

JIEXXHOCTU CUrHaAnNoB K otAaesibHbIM MOA4ynAM BBOAA.

Ha akpaHe npeacTtasneHa rpynna Mogyns BBoga ANCKpeTHbIX curHanos MBOW-5.
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‘ ’ MBCT3_1 mMBOMS_2

ApxuE
13:55:45 Z7-AFR-10

O630pHLNI ducnnetl USB

Mo KaXxxgoMy AMCKPETHOMY CUrHany CKOHpUrypupoBaHa curHanusaums. B 3aBucmmocTtu

OT Tuna CurHanm3aunm n3aMeHAaAeTca uBetoBad MHOUKauUuna CbOHa noannmcu curHana.

CurHan He akTMBEH — 3eneHbl OH.

Modyns WBLOMS 1
Bxod 1
Juckpemneil cuaran

Na001 CpaboTana npegaeapuiiHas curHanuaaums no curHarny — XenTbii ¢ooH.

CpaboTana aBapuiiHas curHanusaumsi No curHany — KpacHbli OOH.

BhICTpbIN Nepexoq Mexay rpynnamm AUCKPETHbIX CUrHAroB OCYLLECTBNSETCS HaXkaTuem

Bz ap G Bxopw 1-12

Momgyne MBCTZ_1 I Maogyne MBOKS_2 |

5 5 O630pHLil ducnnet
[ns Bbixoaa Ha 0630pHbIN AUCTNei HeOBXOAUMO HaxaTb
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B.4 'PYNNA AHANOrOBbIX CUTHANOB

NHTepdelic npubopa no3eonseT oTobpaxaTb HA aKpaHe rpynnbl BKMOYaKoLLmMe 40 TpexX
G6aprpadhoB aHanorosbix curHanos. Micnonbays MO naHenu nonb3oBaTenb MOXET (hOPMMPO-
BaTb rpynnbl N0 CBOEMY YCMOTpPeHUto. B noctaBnsemom npubope kaxgas rpynna chopMmpo-
BaHa Mo NPUHaANEXHOCTW CUrHaNoB K OTAENbHbIM MOAYSSIM aHarioroBoro BBOAaA.

Ha akpaHe npeacraeneHa rpynna GaprpadoB Ans Tpex BXO4OB MOAYNsS BBOAA aHaroro-

BOW MHpopmauun MBAW-3.

Modyns MBAN3 1 Modyns MBAN3 1 Modyns MBAN3 1
Bxod 1 Bxod 2 Bxod 3
00 [ 0.0 00 [
Aezpuitn. 98 9@ Asapuiin. Aezpuiin. 98 o0
00 r 0.0 r 0.0 r
e ) 86 e B O 20 e 8
Tpedynp. | fpedynp. L Tpedyap.
70 76 78 |70 78 76
1] e 60 Lea 60 Lo
50 Lsa 56 Lso 50 5@
15 Laa 4@ Lao 1 Laa
36 130 30 |30 308 130
20 [20 (edsmp. 20 [20 fedyma. 20 20 bedymo.
L 00 L 0.0 L 00
1@ F18  Aeapuis. 1a i@ Aezpuiln. 1@ r1e Aeapuiin.
o La 00 - 5 00 4 i 0.0
Baprpadie Baprpadiel
‘ ’ MBCT3_1 ex. 46 IMBAV3 1 ex. 1-3 danncel oot
KBuTt. Cbpoc Ha
Bl O630pHLIT ducnnet: uUusB RENIE
14:17:52 27-APR-10 i |

Mo kaxxgomy Bxoay oTobpaxaeTcs Tekylee 3Ha4eHue curHana ¢ ykasaHumem TexXHOmnoru-
4Yeckomn no3mumm n pasmepHocTu. Ha 6aprpade pasmeLLeHbl BEPXHUE U HMXKHNE aBapPUNHbBIE U
npegaBapuiiHble yCTaBku cpabaTbiBaHWs CUrHanmM3aumm aHanorosoro napameTpa. Lisetosas

MHOMKauunA CpaGaTblBaHl/IFl CUrHanni3aunun BbirNnoJsiHEHa B BUAe NogCcBETKAN (bOHa TexHonorn4ye-

CKOW nosuuum napamMeTpa.

) HeT curHanmsaumm — 3eneHsbii GoOH.
CpaboTana npegaBapuiiHasi CUrHanmM3aums — XXenTtbii PoH.

CpaboTana aBapuinHasa curHanuaaumsi — KpacHbln oH.

HepocTtoBepHOCTb (06pbIB CUrHana) — cupeHeBbi OOH.

BhICcTpbI nepexon mexay rpynnamu 6aprpadoB aHanoroBbIX CUrHaroB OCYLLECTBMSETCS

Eaprpadge Eaprpadgu
MBCTI_1 ex. 46 MBAWZ_1 ex 1-3
Ha>XaTnem S = B =
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B.5 'PYNNA TPEHOOB AHATNOIMOBbIX CUTHAINOB
NHTepdenc npubopa no3sonseT otobpaxkaTb Ha 3KpaHe rpynnbl BKOYaoLWwme 4o 6 Tpex-
A0B aHanoroBbIx curHanos. Vicnonb3ysa MO naHenu nonb3oBaTtenb MOXeT (hOpMUPOBaTh rpyn-
nbl MO CBOEMY YCMOTPEHM0. B noctaBnsemom npubope kaxgas rpynna copmmpoBaHa no
NPUHALMNEXHOCTN CUrHanoB K OTAESbHbIM MOAYNSIM aHanoroBoro BBoAa.
Ha akpaHe npepcrasneHa rpynna 6bICTpbIX TPEHAO0B 4S9 MOAYNA aHanoroBoro BBoAa

MBAW-3.

beicTprie TpeHakR: Hoayne MBAW3 1

|| ‘ I« I » I ’ |PnUSEI CLE ISTDP ||
168, 8

L S foassess fecceascd bocccoes Loceoses feaccacs feoocascd bocosess Loccoses ]
I NSRS SO USSR SHPUUS SUMN SRS SR SR
[T VRVERSRVRNY VPRSI VPSRV SRVNSUREPS  SRpREPSVRON FRVPRRRIE ORI SUVRSEO. SRR |
P — i i i i : : i i i
a ad_ . [ . o Lo IS . . I '
r l y i 0 T y i i T |
mose.ed oo Aeccccnc I N  ccmmns . I N L ccmmns |
H 1 1 1 | | 1 1 | | h
e S Bt R
- S fezocess femceeeaq bocmcces Lecesze- fezocass feecoee=q bocmcces Locesze- ]
20 S S N S NS M S SO
[ VSVEFRSCRRNY VSRV SoRy VSRRV SRIVSURPS . WEpRRRVRON  TRRPRRRE. SRR, JURVRVRRSRS . SRR |
8.8 ; 7 ¢ g ; ; ¢ d i
1496  15HG 1516 1526 1536 1546 1556 1566 1576 15868
17689 26 17:12: 20
18-MAY-18 18-MAY-1@
Uremia
] —MUAIZ 1 1 [ |—MUAIZ 1 2 [ms]——MUAIZ 1 3 s feeMUATE 1 2
hd B —MUATZ 1 5 [l —MUAIS 1 6

TpeHnkl TpeHmkl

MEAQT 1

Bexoasl
pene

Keurt. CBpoc
Apxue

O630pHLIE ducRRel
17230 18- MAY-10

Ha TpeHaax B Buge rpacmkoB oTobpakaroTca 40 6 CUrHanoB aHanoroBoro Moaynsi.
O6HoBnNeHne ObICTPLIX TPEHAO0B NPOUCXOAUT C 4YacTOTOM OAMH pa3s 3a 2 ¢. Ha ogHom
3KpaHe TpeHaa nomewaeTca 3 MMH BPEMEHW.

OneMeHTbl ynpaBneHus TPeH4OoB.

| ‘ I« l » l ’ [Mepexon no akpaHam TpeHOoB.

FAUSE

MpurocTaHoBKa BbIBOAA TPEHAOB.

CLE
OuucTka BbIBOOANMbIX TPEHOOB.

'STOP

OcTtaHoBka BbIBOAA TpeHOoB.

=1 CkpblTne/OTObpaxeHue nepa.

| CkpbiTne/OTOBpaxeHNe Nnerexapl TpeHO0B.
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Ha akpaHe npeacTtaBneHa rpynna HacTpanmBaembiX TPEHO0B A58 MOLYIISt aHanoroBoro
BBoga MBAWU-3.

TpeHabl c HACTp. YacToTel: Hoayns MBAW3 1 A
a
168.8 p--e-- . i Co P . i P P 1 @
L S S S S
0 T S N I ol S S N ol S i

5 O O U %
O e e e e e s
E=T= P PO i L coommnn e PO R L ccomonn R i

ag.a-_ .. Jecocces | P I A Jecocces | N A ] %
<% S A L NN NN I N R oo !
8.0 beeooaes foeemnees o RRCEEES beeooaes foeemnees e RRCERES :
5.6 - : : j : : : : : :
. L R R S B R L B B By L B B L B B S B B B E B S B B B S R B B S |
5] 1@ 26 2@ 46 SE [=L"] TE =1 QE

Uremis

e —HMUATZ 1 1 [me|—MUATZ 1 1 [ HUATE 1 1 e HUATE 1 1
III el —MUATS 1 1 [l MUAIZ 1 1

RoODZwhwpHd

TpeHak
WMBADI 1

Apxne
17:12:08 18-MAT-10

O6HoBneHne rpacmkoB HacTpanBaeMbiX TPEHOOB NPOMCXOANT C YAaCTOTOM OBHOBMEHMS
BblOpaHHON B CepBUCHOM MeHIo nNpubopa. Ha ogHoMm akpaHe TpeHaa nomelaeTcs oT 7,5 MuH
ANs YactoTbl 06HOBNEHUA 5 ¢, 0o 9 4 Ansa 4acToTbl OOHOBMEHUS 6 MUH BPEMEHN.

5blCprII71 nepexon mexany rpynrnamMmm aHarioroBbix CUrHanoB OCYLLECTBIIAETCA HaXXaTueM.

Tperakl TpeHakl
MBCTI 1 MBADZ 1

O&30pHsNi ducnnel

[ns Bbixoaa Ha 0630pHbIN AUCNNENn HEOOXOAMMO HaxaTb

NHdopmaums no kaxgomy TpeHAy aBTOMaTUYECKM 3annCbiBAeTCS B 3HEProHe3aBUCUMYHO
namMsaTb NAaHenn u MOXeT ObITb COXpaHeHa Ha BHELLUHUN HOCUTENb ana nocnenywouwiero aHanmsa
n obpaboTku.

B.6 [IUCKPETHbIE BbIXOAHbLIE CUrHANbI

Ha akpaHe npepcrtasneHa rpynna Bbixogos moaynen pene MP-53.
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COCTOAHME AVCKPETHE BEXOAOE.

Mo ayne

MP53_1

@ reeabuin

. Pene 7 BbIKN

Moayne

MP53_2

@ 0BtKn

@ v 110k

@ rone 286

@ :re 14 BbikT

@ r:c 5Bk

@ rere 15 BT

»

Apxue
16:03:38 17-MAY-10

Beixoak!
pene

O630pHbLI duchnet

CocTtosiHne Bbixoa perne oTobpaxkaeTcsl LBETOBOW MHAMKALMEN U TEKCTOBbIM KOMMEHTa-

puem. I'IpM cpa6aTb|Bava| pene MeHAeTCcA uBeTt UHankKaunum ¢ CMHero Ha 3€eneHbIn.

COCTOAHME ANCKPETHEDX BEIXOACE.
Moayne MPS3_1

Beixoakl
pene

<)

Apxue
16:05:10 17-MAY-10

O630pHbLI ducnnet
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B.7 PErynaToprbl

NHTepderic npubopa No3BongeT ocyLLecTBNATb 4OCTYN K 6 umudposbiM MWL perynstopam.

oo || sa.a-{ [ sa.ad] |47 B li“““"“ AN BBk IRY.HHQMJ

ga.0-| (| s0.04| || s8.0- TpeHa, IHQCTPOF‘K“ TpeHa, lHaCTpoﬁKHJ
7.6 || 7.4 || 7e.2-
sa.0 || eo.0-| || 0.
sa.o| || s2.04| || 50.2-

40,8 44, 8- 40,0

38,8 38.8+ 38.0+

20,8 28,8+ 28,8

16.6- 16.84 18,084

g.g44d a6l a.8-U

+_
7 Mogyne Moayne
‘ | ’ MTEKS 1 I MTEKS 1 ban“(:b Beroasl
. : _ : Keutr. & C6poc Ha
L O630pHLI duchnel: usg |
| 14:34:54 27-AFR-10

Ha akpaHe npeacTasrieHbl NonapHO CrpynnupoBaHHbIE PErynaTopbl U opraHbl UX
ynpaeneHusi. B suage 6aprpados oTobpaxaeTcs TekyLlee 3Ha4YeHne perynmpyemon Benmym-
Hbl, TEKyLlee 3agaHune n Boixog perynsatopa. CHu3y oT BaprpadoB oTobpaxkaeTcs LBETOBOM
KOOVPOBKOW CTaTyC BXOQHOMW BENUYMHBI N BbIXO4a KOHTYpa perynmpoBaHns: 3eneHbl — Hop-
Ma, KpacCHbIN — HEUCNPABHOCTb.

K opraHam ynpasneHuns oTHOCATCS KHOMKK "ABTO"/'"Py4YHON" — ANsa nepekroyeHns pe-
rynsaropa Mexagy pyYHblM 1 aBToMaTU4eCKUM pexnuMom. BBoa 3agaHus B py4HOM pexmme
OCYLLIECTBMSETCH B BCNIblIBAOLLEE OKHO MpU HaXkaTtum Ha 3aronoBok baprpada OUT, B aB-
ToMaTuyeckom — Ha 3aronoBok SP. KHonka "All Bkn."/"All BbIKN." — ANs BKIIOYEHNSA CBA3N

mMexay perynaropamum B KacKaZlHOM CXeMe U NoaKItYeHna nporpamMMHOro 3agatyumka.

KHonkun | * “ z ] cnyxat Ans py4YHOro ynpasrneHusi 3agaHnemMm B aBTomaTuye-
CKOM PEeXMME U BbIXOQOM B PyYHOM pexnme paboTbl TEKYLLEro perynaropa.
KHorka "TpeHA'" no3BONsAeT NepekrioumTbCs K 9KpaHy, Ha KOTOPOM NpeaCTaBlEHbI
TpeHAbl perynmpyemMon BenMYnHbl, 3aaHns 1 Bbixoda TEKYLLEro perynaropa, Takke npoay6-

nvpoBaHbl 6aprpadbl 1 opraHbl ynpaBneHust perynsTopom.
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KHonka "HacTponku" otobpakaeT BCNbiBatoLLEe OKHO C TEKYLLMMM HACTpOMKaMun pe-
rynaropa: koaddpuumeHTsl Kp,Ti,Td, orpaHnyeHuns Beixoga cHu3y/ceepxy — OL/OH u Benunuu-
Ha 6e3onacHoro Bbixoga OSF. NaMeHeHne HacTpOeK NPOM3BOANTCS NOcne BBOAA Naporns.

QU] Pyt o] o e

188,8 7 ----=----- e e 1868, 8o—|168. 818885

Kp_1=1234

15115 locmommomsafessnonnonss o686 || se.e| [| =8.0-

Ti 1=123.45 S8.68+ S8.68+ S8.68+

TE. B TE. A TE. A

Td_1=123.4

EE. B EE. A EE. A

OL 1=1234 56,0 58,8 56,8

A6, B A6, B A6, B

OH_1=123.45

3E. 8~ 3E. 6+ 3E. 6+

dSP 1 - 123 4 28, B 28, B 28, B

___________ o | ECHEE 16,6 16,6
. : : i M e il e.o M 5] 5l
=] 1a =15 [=15]
LT 18:87: 39
BE-MAY-16 + o
- — E
4 l ’ Mogyne MTEIS 1 lMD,ﬂ,’g.l‘J‘lb MTBIS 1
FerynAtop & FermnATop 2 NaéT ELxo0e|
KeuT. Cépoc A a
18:07:00 05- bAx-10 .

Mepexof K ocTanbHbIM perynstopam OCyLLEeCTBSIETCS HAaXXaTUeM

Moayne MTBKHS_1 Moayne MTBWS_1
Perynatopu 5.6 Perynatopu 3.4

. . O630pHLl ducnnell
,D,.I'ISI BbIXO4a Ha 0630prIVI ancnnen HGOGXODMMO HaXaTb

B.8 NMrPOCMOTP U YNPABJIEHUE CUTHANU3ALIMAMU

[ns npocMoTpa 1 ynpasneHust CUrHanmusauusaMmn CIyXuT nepeyveHb TEKYLLIMX TPEBOT U
ApKue J
COBbITUI, AOCTYMN K KOTOPOMY OCYLLECTBMAETCS Npu HaxaTtuy | 122328 TEMATI0 | B orkpbiB-
LIemMcsl nepeyHe COAEPXKMTCS CBOAKA TEKYLLMX CUTHANMU3aLmin, KoTopasi MOXeT oTobpaxaTb
[0 64 curHanuaaumii oqHOBPeMeHHO. Mpn BO3HVKHOBEHUM HOBbIX CUTHANOB TPEBOMM UM CO-
ObITUS OHU NOMELLAOTCA B Havano nepeyHst. Mpu 3anonHeHUM NepeyHs Kaxaas HoBasi Cur-

Hanmi3auuna nodasmBLIaACA CBepPXy NepeyHA BbITECHAET CUrHanm3aunio B KOHLUE NepeYHs.
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Entry Mo Alarm Mo

Alarm History

Message

MAC-05

Total of 28 Alarms

W

Confirm

1 73
2 76
3 83
4 g5

] 94
7 ol
d a0
9 52
10 95
11 13
12 97
13 93
14 93
15 91
1B 94
17 g1
18 B3
19 BE
20 70

170510 16:35:10 OuckpeTHelR curian Nals2
17050 168:35:09 OuckpeTHeA curdan Ne0s0
170510 16:35:06 OuckpeTHeA curdan Na0B7
170510 16:35:05 OuckpeTHEIR curian Ne0Bs
17051018 3 OuckpeTHeA curHan Ne07 7
170510 16:35:02 OuckpeTHeA curHan Na07a
170510 16:34:57 OuckpeTHed curHan Ne039
170510 168:34:56 OuckpeTHeA curHan Na034
170510 16:34:55 OuckpeTHelA curHan Na036
170510 16:34: 48 OuckpeTHeIR curian Na07d
170510 168:34:44 OuckpeTHeA curian Ne0os
170510 16:34:35 OuckpeTHeA curdan Ne0s1

17/05/1016:34:35 OuckpetHeld curHan MNedg2

170510 16:34:34 OuckpeTHeA curian Ne0g3
17,0510 168:34:32 OuckpeTHelA curdan Nal7vs
170510 16:34:32 OuckpetHeld curian N2078
170510 16:34:31 OuckpetHeld curian NalBs
170510 168:34:29 OuckpeTHeA curHan alsz2
170510 16:33:38 OuckpeTHeA cirian Na0s0
170510 16:33:36 OuckpeTHeld curian Nalsd

Alarm Countt  Page Up © Page Down Line Up Line Diawn

Details

Clear All

Exit

OneMeHTbl ynpaBneHusl NepeyHeM:

Slarm Count

Fage Up  [Fage Down Line Up Line Dawn

Details

MpocMoTp NoapobHoN nHopMaLUmn o0 cUurHanusauum

Clear All

| MpocmoTp cuyeTumnka cobbiTvi N TpeBOT

OuncTka nepeyns

Exit

3akpbITME 3KpaHa NnepeyHs

HaBurauma no nepeyHto

CyeTuumk cobbiTUiA M TpeBor oTobpakaeTcsl B Buae NocrnenoBaTenbHOro crvcka ¢ ykasa-

HMeM uyucna cpabaTbiBaHWUIA CUrHaANU3auuMi Ans Kaxknoro curHana.
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C-more Simulation

Alarm Mo

24

| Alarm
History

Cnt

- 00 =20 00 =200 =00 0 = =2 = o o5y

Alarm Count

OuckpeTHel curdan Ne001

AuckpeTHei curHan Me002
DUcKpeTHEIH curdan Nel03
AuckpeTHe curHan Medo4
IuckpeTHEH curdan Nel0s
OuckpetHei curian MNe00s
IuckpeTHE curdan NeO07?
OuckeTHed curran NeD0s

AuckpeTHe curdan Nel0s
AuckpeTtHei curran He010
AuckpetHei curdan MNe011

OuckpeTHeiA curHan Med12
AuckpeTHeld curHan MNel13
AuckpeTHei curHan Hed14
DUCKpeTHEIH curdan Nel15
AuckpeTHei curHan Me016
IUCKpeTHEIR curdan Nel17
AuckpeTHe curHan Me18
DuckpeTHEH curdan Nel19
AuckpeTtHeii curian He020

Message

LIKII.421411.005 P3

i [=] B3

ﬂ Page Up lPage Downﬂ Line Up ﬂLine Downﬂ Clear E Clear All l Exit '

n3m."8"

D,eTaJ'IM3MpOBaHHaFI I/IH(*)OpMaLI,VIFI O TpeBorax BKro4yaeT HaMeHoBaHMe CUrHanm3aunn

C YKa3aHnem aatbl U BpeMeHU ee HacTynrieHna n yganeHna n3 nepevyHa, aktTuBHoe CoCtoA-

Hue cpabaTbiBaHnsA curHanunsauum (On/Off), TN curHana BbI3BaBLUErTO CUrHANM3aUnto

(High/Low/Dis).

Alarm History Details

Entry MNa:
Message:
Activated:
Cleared:

Actual Value:
High/LoweDis:

| Prew | MNext

5

170510 16:35:03 OuckpeTHeld crrian Me0?y

17-MAY-2010 16:35:03

Cn
Discrete

| Confirm | Exit |
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Mepexopn Kk cneayoLlemy / npeabiayliemy cobbITUO U TpeBore, BbiXon U3 pexuma

getann3mposaHHOro OTO6pa)KeHVIFI BbIMNOJTHAETCA NoCcpenCTBOM 3J1eMEHTOB YyrpaBJiIeHUA.

‘ Prey | Mext | Canfirm | Exit

MHC*)OpMaLWIﬂ O CUrHanms3aumnax aBToMaTU4eCkn 3anncbiBaeTcAa B SHEProHeE3aBUCUMYIHO
namMsTb NaHenu n MoXeT bbITb COXpaHeHa Ha BHELUHWI HOCUTENb ANs nocnegywuiero aHa-

nmn3a n obpaboTku.
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MPUNOXEHUNE I
NMPOrPAMMHOE OBECMEYEHUE YTEHUS U AOKYMEHTUPOBAHUSA APXUBA NMAC-05

(ansa ncnonHeHun ¢ npoueccopom MLTM-5A8 cm. pykoBoACTBO nosib3oBaTesis
LIKINI.421411.005 U3 vacTtb 3).

.1 YTeHne n JOKyMeHTMpOBaHME apXxmBa OCYLLECTBISAETCS ABYMSA nporpaMmmamu
Arhiv_PASO05.exe n Pr_DocPas05.exe.

Arhiv_PASO05.exe — nporpamma yteHus apxusa NAC-05 (MODBUS - npoTokos 06-
MeHa no nHrepgency RS-485).

Pr_DocPas05.exe — nporpamma Busyanusaumm v JOKYMEHTUPOBAHUSA apXu1Ba.

.2 TogkntoveHne MNMAC-05 n 3anyck nporpammbl OCYLLECTBASAOT COrnacHoO pasae-
ny 2 LUKJ1M.421411.005 N3. 3anyckatoT nporpammy Arhiv_MB.exe cpeactsamn WINDOWS,
Hanpumep, MeHto "Myck", "BbINONHUTL".

[nsa obecneveHns ynobctea naeHTngUKkaumm cobbiTui, perncTpupyemblx B apxmee,
Heo6xo4MMO 3anporpaMmMmnpoBaThb TEKCTOBbIE HAMMEHOBaHMS COObITUN B COOTBETCTBUM C
NpoekToMm (CM. pykoBoAcTBO nosib3oBatens LIKITM.421411.005 U3).

.3 Tlporpamma Arhiv._PAS05.exe untaet apxms NAC-05 B npeaBapuTenbHO Co-
34aHHbIM hann Tvna .dat ¢ Npon3BosibHO BbIOpaHHLIM MMEHEM. OTa Nporpamma paboTaeT B
WINDOWS 98, WINDOWS 2000, WINDOWS XP.

QkpaHHasa dopma nporpammbl Arhiv_PASO05.exe:

i

Marn MopT

ol Fl
Yerpoacteo N° m

MocnepoBaTenbHOCTb AENCTBUIN NMpu paboTe ¢ NporpaMmmMon:
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- ecnu chann Tuna .dat gna gaHHoro npmbopa He co3gaH unm ectb HE0BXO0AMMOCTb

co3aaTh AN Hero HoBbIN aiin, HaxMuTe KHonky "®ANN" 1 cospanTte dain Tuna .dat B
BblIOpaHHOM KaTarnore;

- HaxxmuTte kHonky "TMOPT" n npounssegute HacTporky COM-nopTa;

- 3aflanTe HOMep YCTPOMCTBa;

- HaxkmuTte kHonky "UTEHWUE APXUBA" n 3aparnte nmsa carnna, B KoTopbin byaeT
cunTaHa uHgopmauusa ns npmbopa.

CunTaHHbIN apXxMB NOMELLLAeTCs B co34aHHbI Bamu chainn.

.4 Tllporpamma Pr_DocPas05.exe no3sonset npocMoTpeTb pans apxuea, 3anors-
HEHHbIN NPorpaMmon YTeHusa danna apxmea u NpuM HeobXoANMOCTH pacneyaTaTb Ha NPUH-
Tepe No komaHae MeHw "MevaTb"” cogepXUMoe HMKHEro okHa 3KpaHHOM (PopMbl.

OKpaHHasa dopma nporpammbl Pr_DocPas05.exe:

i BokymenTuposanie apxiea MAC-05 =1 539
Dakn
=
[okytEHTHDOESHWE
Mpocmorp grafna aprusa
Mocnenxsn samt:bl I
Havano apxuea |

<< K Hayany | K KOHILY >3 |

MNMoxazars ¢ 3ananHof 1aTH | Bwifiop no N= an4

Haxwmute kHonky "OTKPLITUE ®ANIIA", ykaxuTe uMms aiina, B KOTOPbINA NPOYUTaH
apxve.

Haxmunte kHonky "HAYAIIO APXMBA". B Tabnuue "[JoKkyMeHTUpOBaHWE" NOSABATCA

3arncum Havana apxmea.
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~inx
dakin
=
ADUHE: SProjects\ARHIY NAC-054apwue 11126345, dat

135

Hopria

Hoptda

ABap. CUMH
ABap. cMrH.
Mporparmup.
ABAp. CHMH.
AEap. curH.
ABap. cMrH.
ABAp. CHMH.
Mporparataup.
Mepesan no Reset
MuraHie srn
MHTaHKE Bbikn
MuraHue Bxn
MuTaHie Boikn

MuTaHe Bk

: epaitn 0:APr
Cofiemie

Homep exoaa | Bpera |_Jla'ra
2 16:36:49 25.0308
1 16:36:49 26.0308
2 16:36:45 250308
1 1E:36:45 26.0308
16:13:29 250308
4 1E:13:02 26.0308
3 16:13:02 250308
2 16:13:02 25.0308
1 16:13:02 26.0308
1E:13:02 250308
1E:04:21 26.0308
14:53:34 250308
14:53.28 26.0308
12:23:39 260308
12:23:32 25.0308
12:22:59 26.0308

rMp p afina ap

Havano apxusa |

<< Knaqang| K KOHLY >> |

MNokasark ¢ 3anaHHOA AATH | BriGop no N= BHDII.4

n3m."8"

lMpocmoTp apxmBa ocyuiecTensieTcs Haxatuem kHonok "K HAYAJTY", "K KOHLLY",

"MOKA3ATb C 3AJAHHOW OATHI" (oaTa 3agaetcsa ¢ ydetom roga), "BbIBOP NO HOME-
PY BXOJA".

Haxxmute kHonky "MEYATDL". Ha dhopme nosiBnatoTca onumm neyaTu.
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ADRME: Pakin jects'ARHIY MAC-05hapxqs 11126345 dat
Horep exoga | EBperaa FﬂaTa
16:36:49 25.03.08
H 1 16:36:49 25.03.08 =
opra _ [16:3 49 25.02.08
ABap. cHrH. 2 16:36:45 25.03.08 =
ABaP. CHIH. 1 16:36:45 26.03.08 fissancloounss
Mporpardtaap. 16:19:29 2h.03.08 << K Hawany ‘ K KOHIY >> |
Agap. curs. 4 16:13:02 25.03.08 Mokasare ¢ 3anaHHOR AATH | Butiop no Nt Bmm4
ABap. CHrH. 3 16:13:02 25.03.08
LBAP. CHMH. 2 16:19:.02 25.03.08
pY—— 1 16:15:02 26.02.08 [HoxymenT RIS
MpocHoTp BCEro apiHBa
Mparpardrap. 16:13:02 25.03.08
Mepesan o Reset 160421 2502.08 Mpocworp Groxa apxuna s Tasma
MuraHue Bk 14:53:34 26.03.08 Nevars
MuraHue sk 145328 25.03.08
MuraHie sk 12:2333 25.03.08
MuTaHKe Bk 122332 25.03.08
MuraHue erkn 12:2258 26.03.08

Cofibmue Horep exona
Hoprma

Hopma 1
BESP. CHIH. 2
BESP. CHMH. 1
Mporpardap.

Bpera
16:36:49
16:36:449
16:36:45
16:36:45
16:159:29

Apxre:; @ain D:yProjects\ARHIY_NAC-05\apxue_11126345 dat

Rara

25.03.08
25.03.08
26.03.08
25.03.08
25.03.08

Mo kHonke "MPOCMOTP BCEIO APXMBA" B OKHO nevyaTn noMeLlaeTcs BeCb doann

apxmBa (80 TbICAYM 3anncen).

Mo kHonke "MPOCMOTP BJIOKA APXVBA U3 TABJTULIBbI" B 0kHO nevaTtn nomewla-

eTcs hparMeHT apxuBa 13 Tabnuubl.

Mo kHonke "MEYATDB" OkKHO neyaTn BbIBOOUTCA Ha NPUHTEP.
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