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MepeueHb COKpalleHUi

- aBTOMATUYECKUI1 BBOA, pe3epBa;

- aBTOMATUYECKOE MOBTOPHOE BK/OYEHUE;

- aBTOMATU3MPOBAHHAA CUCTEMA YNpPaBAeHUs;

- aBTOMATWKa yNpaB/ieHua BbiKAloYaTenem;

- aBTOMATUYECKanA YacToTHaA pasrpyska;

- 6POCOK TOKa HaMarHU4MBaHUSA;

- BbICOKOBO/IbTHbI BbIK/IlOYATENb;

- BHELWHee OTK/oYeHMe;

- BPEMATOKOBAA XapaKTePUCTUKA;

- [ATYUK AYrOBOM 3aLWMThI;

- ANCKPETHbIN BXOA,;

- AyroBas 3aluuTa;

- 3alLMTa OT ACUHXPOHHOIO PEXKUMA;

- 3eM/1AHan 3awmTa (OT 3aMblKaHMI Ha 3eMAII0);
- 3aWMTa MAKCMMAJIbHOM MOLLHOCTH;

- 3alLMTa MMHUMANbHOTO TOKa;

- 3alLMTa MMHUMANbHOTO HaNPAXKEHUSA;

- 3alUMTa OT HECUMMETPUU HaNPAXKEHWUN;

- 3alLMTa OT HECUMMETPUM asHbIX TOKOB;

- 3alLMTa OT NOBbIEHUA HANPAXKEHUS;

- 3allMTa OT Ny/bCaL il TOKa;

- 3aluTa OT NOTEPU NUTAHMS;

- KOHTPO/Ib UCMPABHOCTM LLeneit HanpsaXXeHus;

- IOTMYeCKan 3alumTa LWKH;

- MUKPOKOHTPOIEPHAA 3aLumMTa NPUCOESUHEHNA;
- MaKCMManbHas TOKOBaA 3aLUMTa;

- MECTHOe ynpaB/eHue;

- NONIOXKUTENbHOE HanpaB/ieHNe MOLLHOCTU (OT WWH B INHUIO);
- OTpULATE/IbHOE HanpPaBAeHNE MOLLHOCTYH (K WMHAM OT IMHUMN);
- HOMWMHANbHbIV TOK OTK/IOYEHUA BbIKAOYaTENSs;
- HEMCMNPaABHOCTb Llenen HanpAXKeHus;

- 0aHOda3HOe 3aMblKaHME Ha 3eMto;

- OpraH HanpaBAEHMWSA MOLLHOCTY;

- NepPCOHaNbHbIM KOMNbIOTEP;

- NaHeNb yNpaBAeHUA U UHANKaLMK;

- Py4HOE BK/OYEHUE;

- Py4HOE OTK/OYEeHUE;

- pene NoNOXKeHWA BKIOYEHO;
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PNo - pene NoNOXKEHUA OTKAKYEHO;

CMn OTKN - CaMONpPOU3BOJ/IbHOE OTK/IIOYEHUE BbIKAOYaTeNs;

™ - Tenen3amepeHue;

TH - TpaHCPOpPMaTOP HaNPAXKEHUS;

TC - TenecurHannsaums;

T - TpaHchOpPMaTOPp TOK3;

TY - TeneynpasneHue;

TTHN - TpaHchopmaTop TOKa HyNeBOM NOCNef0BaTEIbHOCTY;
T - Tena0Ban neperpyska 3N1eKTPUYECKOro Asuratens;
TY - TeneynpasfieHune;

ya - YPOBEHb A0CTYNa;

YMT3 - yCKopeHune MT3;

YPOB - YCTPOWMCTBO pe3epBMpPOBaHMA OTKa3a BbIKNtOYaTeNs;
Xn - XONOAHbIN MYCK Harpysku;

YAIMB - YaCTOTHOE aBTOMaTUYeCKOe NOBTOPHOE BKAOYEHWUE;
wn - WWMHKW NUTaHUA;

oM - 9/IEKTPOMArHuT;

Ucw - HanpaM)eHne cOOpPHbIX LWKH.
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HacTosAuwee pykoBoACTBO MO 3KCMAyaTauMu npefHasHavyeHo A/1A O3HAKOMJIEHUA C
TEXHUYECKUMW AaHHbIMU, KOHCTPYKLUMEN, YCTPOMCTBOM, NPUHLMNOM paboTbl U NpaBu-
NlaMK 3KCMyaTauMM MUKPOKOHTPOIEPHOM 3awwmTbl npucoeanHeHuii MK3M-Mukpo
2.0.

Bbnok paspaboTtaH B cooTBeTcTBMEM C TpeboBaHusmu P 34.35.310-97 «Ob6wme
TEeXHUYEeCKMe TpeboBaHUA K MUKPOMNPOLLECCOPHbIM YCTPOMCTBAM 3aLLMTbl U aBTOMATUKMU
3HeprocucTem» c cobaloaeHnem HeobxoamMmblx TPE6OBAHMI AN NPUMEHEHMA Ha NoA-
CTaHUMAX KaK C MOCTOAHHbIM, TaK U C NepemeHHbIM (BbIMPAMIEHHbIM NepemeHHbIM)
onepaTMBHbLIM TOKOM.

K akcnayataumm 610Ka AOMNYCKAOTCA AnLa, U3YyYMBLUME HAaCTOALMI JOKYMEHT, nac-
nopT, UMetoLLMe COOTBETCTBYIOLLYIO FPYNMy AOMNYyCKa U NOAFOTOBKY B 06/1aCTV NPOMBbILU-
JIEHHOM 3NEKTPOHMKM U MUKPONPOLLECCOPHOM TEXHUKM.

MpeanpuATHE-N3roToBUTENIb MOXKET BHOCUTb U3MEHEHUA B YCTPOMCTBO, CBA3AHHbIE
C ero ycoBepLUEeHCTBOBaHWEM, B LIe/IOM He yXyALalolme ero XxapakTepucTMkn n He oT-
pakeHHble B JaHHOM JlOKYMeHTe.

BHumaHue!
He BK/ItOYaTb YCTPOMCTBO A0 M3Yy4YeHUs HACTOALLEro PyKOBOACTBA NO 3KCMyaTauuu.

BHumaHue!

[aHHoe pyKoBOACTBO npegHasHayeHo ana 6nokos MK3M cnegyowmx moandmka-
uni:

MK3M-Mwukpo 2.0M

MK3M-Mwukpo 2.0

MK3M-Mwukpo 2.0
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1 HASHAYEHUE

MUWKPOKOHTPONNEPHOE YCTPOMCTBO 3alMTbl NpefHa3HayeHo A/A BbIMNOJHEHUA
bYHKUMIA peneliHoM 3alumTbl, aBTOMATUKW, YNPaBAEHUA U CUTHAAU3aALUKN NpUcoeauHe-
HWIA HanpaxeHWem 6-35KB Ha NOACTAHUMAX C NMEpPeMEeHHbIM, BbIMPAMAEHHbIM nepe-
MEHHbIM M MOCTOAHHLIM OMEePaTUBHbLIM TOKOM.

Bnok obecneunsaeT GyHKLWUM 3aWUTbI U aBTOMATUKU BO3AYLIHbIX U KabesbHbIX n-
HWI 3neKTponepeaayu, BblkaoYaTenen pacnpenennTesibHbIX YCTPOICTB, PEKI0Y3epos,
TpaHchopmaTopoB MOLWHOCTbIO A0 6,3MBA u 3snekTpoaBuraTesield MOLLHOCTbIO A0
4MBrT.

YcTpoicTBo 6/10Ka NpegHasHayYeHo A5 YCTaHOBKM B peneliHbix oTcekax KCO, KPY,
KPYH, KT, Ha peneiHbix NaHensx 1 nyabTax ynpasJaeHUA 31eKTPOCTaHLMIA U NOACTaH-
V7178

Bnoku moryT BKAtoyaTbea B ACY TIM 1 MHGOpPMaLMOHHO-YNpaBAsAoWME CUCTEMbI B
KayecTBe NoACUMCTEMbI HUXKHEro YpOBHA. YCTPOMCTBO BblAAET Ha yAasneHHble pabouuve
MeCTa 3KCMJ/yaTaluMOHHOIO U AUCNETYEPCKOro NepcoHana MHGOPMaLMIO O NMONOKEHUMU
KOMMYTaALMOHHOrO annapaTa, 3aperucTpupoBaHHy0 MHPOpMaLMio aBapuiiHbIX cobbl-
TUI, TEKYLLYIO MHGOPMALIMIO MO BCEM KOHTPOAMPYEMbIM NapameTpam.

Tabanua 1.1 — OyHKUMM 3aWMT M aBTOMATHKN

Kon-Bo

HasBaHue Kopg ANSI »
cTyneHeun

MT3 ¢ OHM 1 BO3MOXKHOCTbIO:
e yyeta X1 Harpy3Kku 50, 51, 67 2
e KOHTposa bTH

MT3 ¢ OHM 1 BO3MOXHOCTb}O:
e yyeta X[ Harpysku
e KoHTpona bTH
e BblbOpa 3aBMcumon BTX 50, 51, 67 2
® KOMOGWHWMPOBAHHOIO NyCKa MO HaNpPAXKEHUIO
® YCKOpEeHMA nocne BkatoyYeHma BB
® [eMNCTBMA Ha CUrHan

33 ¢ OHM 1 BO3MOXHOCTbIO:
e nycka no HanpsaxeHuto 3Uo
® NeNCTBMA Ha CUrHan

33 ¢ BO3MOXHOCTbIO:
® nyckKa no HanpsaxeHuto 3Uo 51G, 59N 1
® [eNCTBUA Ha CUrHan

51G, 59N,
67N
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Tabamua 1.1 — GyHKLUMM 3aWNUT M aBTOMATUKK (NPOS0NKeHMe)

HasBaHue Koa ANSI Ron-so
cTyneHeun
3MH 27 2
3MH 59 2
3HH 47 1
KUH 60 +
3AP 40 1
3MT 37 1
3HO 46 1
3NT - 1
Tennosaa mogenb d/ ¢ 3aWMUTON OT NeperpysokK, C Bo3-
MOKHOCTbIO:
® 33LWNTHI OT TAXKENOro NycKa 48, 49,
® OrpaHM4YeHua KOANYecTBa NyCKOB 51LR, 66 +
® npeaynpexpaeHua NOBTOPHbIX MYCKOB, NMpU KOTO-
pbIX HensbexHo cpabaTbiBaHWe 3alMTbl OT nepe-
rPy3Ku
N3 napannenbHOro n nocaeaoBaTeIbHOro TMNOB - +
[3 oT BHELHNX AAaTYNKOB C KOHTPOJIEM MO TOKY - 1
3MM ¢ C{HM M BO3MOMHOCTbIO BblOOpa TMNA KOHTPO- 32p, 320 )
JIMPYEMOIN MOLLHOCTH
3MMN ¢ OHM 1 BO3MOXHOCTbIO MYCKa NO HaNPAXEHWIO - 2
AYP c HYAMNB 81U +
Mpuem u BbinonHeHne KomaHg AYP/YAMB oT BHELWHMX ) +
yCTponcTB
OTKNOYEHWE OT BHELUHWUX 3aLumT - 2
YPOB 50BF +
ANB 79 4 unkna
ABP - +
AYB - +
[narHocTvKa BbikaoYaTens - +
BO3MOKHOCTb MUTaHMUA 3aLLMTbl TO TOKOBbIX Lienen™ - 2 KaHana
[JewyHTuposaHve M BB** - 2 KaHana

(*) — oTcyTcTBYET ANA MoandUKaumm 3awmnTbl MK3M-Mukpo 2.0M
(**) — TonbKo Ans mopudukaumm 3awmTtel MK3M-Mukpo 2.04,
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Tabnnua 1.2 — DyHKUMKM U3MepeHus

Usmepaemasn sennumnHa 0O603HaueHue
®da3Hble TOKU la, Is, Ic
TOKU CUMMETPUYHbBIX COCTABAAIOLLNX 11, 12, 3lo
dasHble HanpsaXKeHUs Ua, Us, Uc
JINHelHble HanpAXKeHUs Uas, Usc, Uca
HanpaxeHna CMMMeTPUYHbIX COCTaBAAOLWLNX Ul, U2, 3Uo
YpoBeHb HECMMMETPUM NO TOKAM U HaNpAXKeHUAM Ni, Nu
Yrabl mexay TOKaMu 1 HanpAXKeHUamMu Fi Ia/U.BC’ Fi ls/Uca

Filc/Uas
CyMmMapHan aKTMBHaA, peakTUBHaA, N0OAHAA MOLLHOCTb P,Q,S
MNodaszHan aKTMBHaA, peakTUBHAA MOLLHOCTb Pa, P8, Pc, Qa, OB, Qc
KoaddurumeHT MOLWHOCTU Harpy3ku cos Fi
YacToTa F
TennoBoi MMNYAbC Neperpyskm Bt
Tabnnua 1.3 — CY4ETYMKM, PErUCTPATOPbI U MPOTOKO/IMPOBaHME
Ha3BaHue Konunuectso
CyeTymnKmM cpabaTblBaHMA 3aLNT
CYeTYMKM KOMMYTaUMI BbIKAtOYaATENA
CYETYMKM aKTUBHOM U peaKTUBHOM aHeprum gna HM+
(TexHuyeckuit yuer) -
CYETYMKM aKTUBHOM U peaKTUBHOM aHeprum gna HM-
(TexHuYecknit yyer) B
CYyeTYMKM OCTAaTOYHOrO pecypca BB ---
MpPOTOKONbI U3MEHEHUI YCTAaBOK 4000
MpoToKobl COOLITUI 8000
MpoToKosnbl aBapui 1000
MpoToKonbl KommyTauumii BB 8000
MpoTOKO/IbI U3MEHeHMA pecypca BB 4000

PervcrpaTtop napameTpoB Harpysku

160 yacos c warom 1c

Lndposoii ocumnnorpadp

100 ocumanorpamm,
oT 400 po 5000 cekyHA,
(B 3aBMCUMMOCTH OT
BblGpaHHOro wWara
ANCKpeTusaumm)

10
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Tabnvua 1.4 — CepBuCHble GyHKLMM

HasBaHue

TeneynpasneHue BB, TU, TC

CB0O604HO NpOrpaMmmnpyemble JUCKPETHbIE BXOAbl U BbIXOAbI

XpaHeH1e yCTaBOK B SHEProHe3aBUCUMOM NaMATH

MocnenoBatenbHbl UHTEpdelic RS485 ¢ npoTokonom ob6meHa MODBUS RTU

USB nHTepodeiic

BO3MOKHOCTb 3a4aHWA YCTaBOK NPU OTCYTCTBUM ONEPATUBHOMO NUTaHKUA (NUTaHUe
ycTpoictea ot USB)

BCTPOEHHbIN CUMBONbHbIY MHAWKATOP U KNaBuaTypa AN 3a43aHUA YCTAaBOK U NPo-
CMOTpa TEKYLLMX NapameTpos

PefaKTMpoOBaHME YCTaBOK B aBTOHOMHOM pexkume (6e3 NoAKN0UYEeHMS K 3alumTe)
[lBe rpynnbl yCTaBOK 3aLUMUT M aBTOMATUKK

HecKkonbKO ypOBHel AOCTYNa K HACTPOMKe U KoHbUrypauum

CBeToaMoaHas NHAMKaUMA cpaboTaBLIMX 3aWmT

Yacbl peasibHOro BpeMeHU ¢ KOpPEKTUPOBKOM Yepe3 ACY

MacTep HaCTPOMNKM

27.12.31-100-23566247 11



PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

2 TEXHWYECKME XAPAKTEPUCTUKU
2.1 Knumatuueckue ycnosuma sKcnayataumm

Ycnosua akcnayataummn 610Ka LOMKHbI UCKIOYaTh BO3AENCTBUE MPSAMOro CONMHEY-
HOrO M3/y4eHus, npamoe nonagaHue aTmochepHbIX 0CafKOB, KOHAEHCALMIO BAaru u

Ha/Mumne arpeccuBHOM cpeabl.

Tabanua 2.1 - KnumaTtnyeckue ycioBus sKcnayaTaumm

KnumaTtmyeckoe ncnonHexme (no FOCT 15150)

¥yXn3.1

[OunanasoH pabounx 3HauYeHW TemnepaTypbl (npeaenbHble
3Ha4YeHun)

-40° + +55°C

OTHOCUTENIbHAA BAAXKHOCTb BO34yXa (cpegHerofoBoe 3Haye-
Hue)

< 80% npu 25°C

Tun atmocdepsl N0 COAEPIKAHUIO HA OTKPLITOM BO34yXe Kop-
PO3MOHHO-aKTUBHBIX areHTOB

[unanasoH pabounx 3Ha4YeHUt aTMmochepHOro AaBieHUs

75+ 106,7kMNa

BblcoTa Hag, ypoBHEM Mops

<2000m

2.2 KOHCTPYKTUBHOE UCNONHEHne

KnemmHble KoMIoAKM Lenen NUTaHuA, BXOAHbIX U BbIXOAHbIX LLenei A0MNyCcKakT npu-
coeauHeHune Noj BUHT OAHOTO UM ABYX OAMHAKOBbIX MPOBOAHUKOB OBLWMM CeYeHnem
2 2 w
[0 2,5MM” BK/IIOYNTENIbHO U ceyeHnem He meHee 0,5MM” KaxKablii.

Tabnnua 2.2 - KOHCTPYKTUBHOE UCMONHEHNE

[pynna mexaHuyeckoro ncnonHexus (FOCT 30631-99) M7
CEMCMOfTOMKOCTb“ no MSK-64 npu ypoBHe YCTaHOBKM Haf <9 621108
Hynesow oTmeTKol go 10m (30546.1-98)

CTeneHb 3awWwmTbl Ana o6ono4km 610ka (FOCT 14254-96) IP40
CTeneHb 3alLMTbl 417 pa3beMHbIX KOHTakToB (FTOCT 14254-96) IP20
Cnocob 3awWwuTbl YeNoBEKa OT MOPANKEHUSA 3INEKTPUYECKUM knace |
Tokom (FOCT 12.2.007-75)

McnonHeHMe KOHTaKTHbIX coeguHeHni (TOCT 10434-82) Knacc 2
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PykoBoacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

2.3 dneKTprUUyecKaa NPOYHOCTb U30NALUN

BioK pomkeH 6bITb 06s3aTeIbHO 3a3emeH. Ha TbiibHOW CTOpoHe Kopnyca 610Ka
BbIBEAEH BUMHT 1A MOAK/IOYEHMA 3aLUMTHOMO 3a3eMIeHUsA K 06LLeMY KOHTYpY 3a3em-
o 2
NeHuA. 3a3eMnAtoWwmiA NPoOBOA A0MKeH BbiTb He 6onee 2 MeTPOB U ceveHreM 4mMm”.

Tabanua 2.3 - dneKTpuyeckasn NPoYHOCTb U30aALNUN

ConpoTuBieHne U30NALUN BCEX HE3ABUCHMMbIX Lienen yCcTpon-
CTBa OTHOCUTENILHO Kopnyca u mexxay coboii npu 5008
BblaepkunBaemoe ucnbiTaTe/IbHOE HaNpAXKeHUe NepemeHHoro
TOKa MeXAy BCEMM HEe3aBUCUMbIMMU LEenAMU OTHOCUTENbHO
Kopnyca u mexay coboit

Bblaep»MBaemoe MCnbiTaTe/ibHOE MMMYyAbCHOE HanpaxeHue | 5kB;1,2mkc/
MeXAy BCEMMW HE3aBUCMMbIMM LIeNAMM OTHOCUTENbHO Kopny- | /SOMKC € WH-
ca u mexay cobori Tepsasnom 5¢

>100MOm

1kB;50M,
B TeyeHune 1muH

2.4 dneKTpOMarHMTHaA COBMECTUMOCTb

BNOK Npu NoAaHHOM HanpAXKEeHUU ONepaTUBHONO TOKa COXPaHAET GYHKLMOHUPO-
BaHWe 6e3 HapyweHuii U cboes Npu cneayoLwmx BO34eNCTBUAX.

Tabnvua 2.4 - IneKTpoOMarHMTHas COBMECTUMOCTb

CreneHb McnbiTaTenbHbIn
YKECTKOCTH YPOBEHb

Tun nomexm

MarHutHoe none  MNPOMbIWAEHHOMN 4 30A/m (HenpepbIBHO),
yacrtotbl (IEC 61000-6-2, IEC 61000-4-8) 300A/m (1c)
PafMo4acTOTHOE  3/IEKTPOMArHUTHOE
none (IEC 61000-4-3)

3 10B/m

6KB (KOHTaKTHbIN pas-
3 pag), 8KB (BO3AyWHbIN
paspag)

dneKTpocTaTUYEcKne paspsaabl
(IEC 61000-4-2)

MUKpOCEKYHAHbIE UMMNY/bCHbIE NMOMe-
XM  6onbwon  3Heprum  1/50MKc, 4 4kB
6,4/16Mmkc (IEC 61000-4-5)
HaHoCceKyHAHblE UMMYbCHbIE MOMEXU
(IEC 61000-4-4)

MosTopsatowmecs KonebatesbHble No-
mexu (IEC 61000-4-18)

4 2KB, 5/50Hc

3 2,5KB Ha vactoTte 1My,
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

2.5 AHanorosble BXoAbl

YCcTponcTBO NPaBuAbHO GYHKLMOHMPYET NP U3MEHEHUWN YacTOTbl BXOAHbIX CUTHA-
nos B AnanasoHe 45 — 55Ty, MNpu aTOoM AONOAHUTENbHAA NOrpPeLHOCTb NapameTpoB
cpabaTbiBaHWNA U3MePUTE/IbHLIX OPFraHOB YCTPOICTBA He NpeBbiWwaeT £3% OTHOCUTENbHO
napameTpoB cpabaTbiBaHMA HA HOMWUHAIBbHOM YacToTe.

Tabnnua 2.5 - MapameTpbl aHAaNOroBbIX BXOA0B

HomuHanbHaa 4acToTa NepemeHHOro Toka 500y,
Pabouwnii AnanasoH 4acToTbl NEPEMEHHOIO TOKa 45 — 550y,
Konunuyectso BX040B M3MepeHUA TOKOB 3
M3mepaemble TOKM la lc, 3lo
HoMWHanbHbIN BTOPUYHbBIN GasHbIN TOK 5A

TOK TEPMUYECKOW CTOMKOCTU ANUTENBHO 10A

TOK TEPMMUYECKOW CTOMKOCTM KpaTKOBPEMEHHO, B TeyeHuun 10c | 30A

TOK TEpMUYECKOW CTOMKOCTU KPaTKOBPEMEHHO, B TeYeHun 1c 150A
[nanasoH namepeHusa TokoB a3 BO BTOPUYHBIX BEIMYMHAX 0,2 —200A
OCHOBHaA OTHOCWUTENbHAA MOMPEWHOCTb U3MepeHUa ¢asHbIX 2%

ToKoB (B agnanasoHe ot 0,2IHom Ao 20IHom) -
[Ounana3oH namepeHua Toka 3loBO BTOPUYHbIX BEIUYMHAX 0,005 - 25A
OCHOBHaA OTHOCUTENIbHAA MOrPeLHOCTb U3MepeHUs ToKa 3l +2%
Konnyectso BXOL0B U3MEPEHUA HAMNPAXKEHWU 3

Cxema 3TH Uan, Ugny Uen

Vl3mep;|eMb|e HanpaxeHuAa

Cxema 2TH Uag, Uge, 3Ug

HomuHanbHOe BTOPUYHOE HanpAaXKeHne 100B

[1anasoH M3mepeHns HanpaxeHui BO BTOPUYHbIX BeandmHax | 1,5—160B

OcHOBHasA OTHOCUTEIbHAA NorpewHoCTb U3amepeHnAa Hanpa-

" +3%
KEHUM
OcHoBHasA abcoOTHasA NOrPeLIHOCTb U3MEPEHUA YTI0B <tle
OcHoBHasA abCo/lOTHAA NOrPELLIHOCTb U3MEPEHUA YaCTOTbl
<+0,01My

cetun
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PykoBoacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

2.6 incKkpeTHble BXOAbI U BbIXOAbI

[ncKpeTHble BXoAbl 06ecneynBatoT raibBaHNMYECKOe pasgenieHne BHYTPEHHUX ue-
nen yCTPOWMCTB OT BHELHMWX Lenel, npeaHasHauYeHbl Ana paboTbl Ha MOCTOAHHOM WUAU
nepemMeHHOM ONEepPaTUBHOM TOKE M MMEIOT NOPOroBbI 3/1EMEHT AA pa3rpaHUYeHuns
YPOBHA cpabaTblBaHMA normyeckol «1» n normyeckoro «0». YpoBeHb U30NALUN MEXKIY
BXOZHOW LLeNbl0 OTHOCUTE/IbHO KOPMyCca U MeXay ocTanbHbiMu Lenamu — 3750B B Te-
yeHne 1 MUHYTHI.

Tabnvua 2.6 - MapameTpbl ANCKPETHBIX BXO408B

Konunyectso Bxo408 4
HomuHanbHOe HanpaXKeHMe BXOAHbIX CUTHAN0B ~/=220B
YpoBeHb HanpaXXeHUa HageKHoro cpabaTbiBaHUA > 140B
YpoBeHb HanpaXKeHUA HageKHoro HecpabaTtbiBaHMA <100B
OnntenbHOCTb BXOAHOrO CUrHania, AOCTaTOYHOro Ana cpaba- > 10mc
TbIBaHMUA =
MpeaenbHoO-AONYCTUMOE 3HAYEHME HaMpPAXEeHUA BXOAHbIX 13U
CUrHaNoB 7= HOM
MoTpebaseman MOLLHOCTb NPU HOMUHA/IbHOM HaNpPAXeHUN <0,5BT

BbIXxoAHble LLenu yCTPOMCTBA BbINOMHEHbI C UCMOb30BaHNEM ManorabapuTHbIX pe-
Nne, obecneynBaloWmX rabBaHMYECKOe pas3geneHme BHYTPEHHMX Lenel ycTpoicTea oT
BHEWHUX uenei. HommHanbHoe HanpsxkeHue msonaumm — 400B (AC), HOMUHaNbHOe
yZAapHoe HanpsxeHue —4000B (AC). HanpsxeHue npobos:

® MeXAy KaTylKoW U KoHTakTamu — 40008 (AC);

® KOHTaKTHOro 3asopa — 10008B (AC).

INEeKTPUYECKUI pecypc Npu pesncTUBHOM Harpyske — 6onee 10° npwu 8A, 250B (AC).
MexaHunyecknit pecypc — bonee 2:10".
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Tabnnua 2.7 - MapameTpbl ANCKPETHBIX BbIXOL0B

KonunyecTtso Bbixo40B 4

KoMmyTupyemblii NOCTOAHHbLIA TOK HanpsaskeHuem 250B npu
AKTUBHO-MHAYKTUBHOW Harpyske v MOCTOAHHOW BpemeHn ao | <0,25A
0,05c

KommyTupyembii nepemeHHbI TOK HanpsxeHnem 400B npu
AKTUBHO-MHAYKTUBHOW Harpyske UM MNOCTOAHHOW BpemeHu Ao | <4A
0,05c

KoMmmyTupyembliii nepemeHHbIi TOK HanpsxeHuem 260B npu
AKTUBHO-UHAYKTMBHOM Harpyske v MOCTOAHHOM BpemeHu go | <7A
0,05c¢

Bpems cpabatbiBaHMA < 10mc

2.7 Bbixoabl AelWyHTUPOBAHUA

BbIxoAbl AelyHTMPOBaHUA NpeAHa3HayeHbl AN BbINOJHEHUA Onepaunii oTKAwYe-
HMA KOMMYTAUMOHHOIO annapaTta ¢ MCNosb30BaHMEM TOKOBbIX M oTkatoveHua. Ona
3TOro NpeAycMoTPEeHbl ABA KaHaia, KOTOpble BbIMOJIHEHbI Ha H6a3e NosynpoBOAHUKO-
BbIX 3/IEMEHTOB.

CpabatbiBaHMe BbIXOA40B AELWYHTUPOBAHUA MPOUCXOAUT Mpu cpabaTbiBaHUK crie-

OYIOWMX 3aLT:
o MT3;
o 3HO;
o [3;
o JI3LL.

Bo3BpaT BbIXOA0B B UCXOAHOE COCTOAHWE NPOMUCXOAMUT NOC/e BO3BpaTa BCex cpa6o—
TaBLWWUX 3alLUT, HO He paHee Yem Yyepe3 OAHY CeKyHAYy nocne ux cpa6aTb|Bava.

Tabnunua 2.8 — MapameTpbl BbIXOA0B AELYHTUPOBAHUSA

TOK TEPMUYECKOM CTOMKOCTM SANTENBHO 10A

ToK TeEpMMYECKOM CTOMKOCTU KpaTKOBPEMEHHO, B TeyeHun 10c | 30A

TOK TEPMMYECKOM CTOMKOCTU KPAaTKOBPEMEHHO, B TeyeHuun 1c 150A
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PykoBoacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

2.8 OnepaTMBHOE NUTaHUE

YCTpolicTBO npegHasHa4yeHo AnAa paboTbl OT UCTOYHWMKA MEPEeMEHHOro, BbIMPAM-
JNIEHHOTO NEePeMeHHOro UAM NOCTOAHHOrO OonepaTUBHOrO ToKa. Mogudukaumm MK3[-
MuKpo-2.0 u 2.0, metoT BO3MOXKHOCTb NMUTAHWNA OT TOKOBbLIX Lienen.

[nA 3apaHunA ycTaBoOK U CKauMBaHMA MPOTOKO/IOB YCTPOMCTBO MOXKeT ObITb 3anunTa-
HO oT uHTepdelica USB. CpabaTbiBaHME BbIXOAHbIX pefie Npu TaKOM NMUTaHUKU He rapaH-
TMpyertca.

YcTpoicTBo He noBpexKaaeTca U He cpabaTbiBaeT JI0XKHO MPU BKAKOYEHUU UAK OT-
KJOYEHUN WCTOYHWMKA NWUTAHWA, Noc/e NepepbiBOB NUTaHUA N06ON ANUTENbHOCTU C
nocneayoWmMM BOCCTAHOBAEHWEM, NPU Nofaye HanpaXKeHWa onepaTMBHOro Toka 06-
paTHOM NONAPHOCTU, NPU 3aMbIKaHUAX HA 3eMJII0 B CETM OMEePaTUBHOIO TOKa.

Tabnvua 2.9 - MapameTpbl onepaTUBHOIO NUTaHUSA

HomunHanbHoe HanpAXXeHne onepaTMBHOrO TOKa ~/=2208B
Pabouwnii AnanasoH 4YacToTbl MEPEMEHHOIO TOKa 45 - 630y,
Pabounii AnanasoH HanpaXKeHUa nepeMeHHOro onepaTMBHOIO

ToKa 85 —265B
fsf:qmm OManasoH HanpAXXeHUA NOCTOAHHOrO ONepaTUBHONO 120 - 3708
MoTpebneHune Lenen onepaTMBHOIO TOKa B COCTOAHUMN MOKOS U <3/5B7
cpabatbiBaHMA 610Ka 3aWUThI -

Bpemsa roTOoBHOCTM YCTPOMCTBA K AEUCTBMIO Nocne nojayu < 100Mc
HanpAaXeHnAa onepaTtuBHOro NUTaHUA

Bpema FOTOBH?CTVI YCTPOMCTBA K AEUCTBUIO MPU NUTaHUU OT < 150mc
TOKOBbIX Lienein

[onycTMmblit nepepbiB NUTAHMA OT ONepPaTUBHbLIX Lenewn, npu <0,5¢

koTopom MK3M-MuKpo 2.0M coxpaHseT paboTocnocobHoCTb

JonycTumbllii nepepbiB NMUTAHUA OT ONEPaTMBHbLIX LEenen, npm
koTopom MK3M-Mukpo 2.0 u 2.0[, coxpaHsaeT paboTtocnocob- | <2c
HOCTb

MMWHUMaNbHbIN BXOAHOW TOK MO TOKOBbIM Lienam (ogHa ¢asa)
[ON1A 3anyCKa 3aLWmTbl

MoTpebaeHne TOKa NpPU NUTaHWMM YCTPOICTBA Yepes pa3bem
usB

2A

<0,5mA
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

2.9 FabapuTHble pasmepbl U Macca YCTPOICTBA, CPOKU CNYHK6bI
[abapuTHbI YepTexK ycTpoicTea npusegeH B MPUNOKEHUN L.

Tabnnua 2.10 - FabapuTHble pa3mepbl U Macca yCTPOMCTBa

labapuTHble pazmepbl 610ka MK3M-Mukpo 2.0M 141x92x168mm
FabaputHble pasmepbl 610ka MK3M-Mukpo 2.0 / 2.04, 141x135x168mm
Macca 610ka MK3M-Mukpo 2.0M < 1,5kr

Macca 6noka MK3M-Mwukpo 2.0 /2.0, < 2Kr

Tabaunua 2.11 - Cpoku cnyK6bl

CpoK cnybbl ycTpoiictBa* 25 net

CpepgHsaa HapaboTKa Ha OTKas3 125000 yacos

(*) — npu ycnosun nposeaeHns Tpebyembix TEXHUYECKUX MEPONPUATUIA No obcay-
YKMBAHWIO C 3aMeHOW, NpU HEOHX0AMMOCTU, MAaTEPUANOB U KOMMIEKTYHOLLMX, UMEHOLLMX
MEHbLLUMNI CPOK CNYXKObI.
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PykoBoacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

3 PABOTA YCTPOMCTBA
3.1 CoctaB u3genma U KOHCTPYKTUBHOE UCNONHEHUe

YCTPOICTBO BbINyCKAeTCA B KOPMyce 3agHero npucoeguHeHuns (yctaHoBKa € MoOMo-
b0 BPE3KM B ABEPb) MAU NepeaHero npucoeanHeHuns (yCTaHOBKa Ha MaHesnb) B cie-
OyLWUX MogUdUKaumAX:

e  MK3M-MuKkpo 2.0M — 6e3 nuTaHMA OT TOKOBbIX Lienei 1 6e3 BbIXOA0B AellyH-

TUPOBAHUS;
e  MK3M-MuKpo 2.0 — c nMTaHMEeM OT TOKOBbIX Lienel, Ho 6e3 BbIXOA0B AELYHTU-
poBaHua;
e  MK3M-Mukpo 2.0[, — ¢ nMTaHMEM OT TOKOBbIX Lenei 1 C BbIXOAaMU AellyHTU-
poBaHwms.
BHumaHue!

YcTaHOBKa 3alMThl B KOpNyce 3agHero npucoeguHeHus B Kamepbl KCO/KPY ocy-
LLLeCTBAAETCA C NMOMOLLbIO Bbipe3a B ABEPU (CTEHKe) npsmoyronbHoro oteepctus. Kop-
nyc 6,10Ka 3aWmTbl U NOAK/IOYEHHble K HEMY BHELWHME Lenu npu 3Tom byayT Haxo-
ANTbCA BO BHYTPEHHEM MPOCTPaHCTBE META/I/IOKOHCTPYKLUN.

bnok 3awuTbl B KOpNyce nepeaHero npucoeauHeHMa yCTaHaB/IMBaETCA Ha NaHeNb
(wwnT), BbIPE30B NpPU 3TOM He TpebyetcA. Kopnyc 6/10Ka 3aWwmTbl U NOAKAOYEHHbIE K
HeMy BHeLIHWe Lenu nNpu 3Tom ByayT HaxoAUTbCA HA NepeaHen YacTu MeTaslIoKOHCT-
pyKUMW.

Mpu 3aKka3e 0b6A3aTeNIbHO yKa3blBaWTe BapuaHT UCNOHEHUA Kopnyca!

BNIOK 3aWMTbl COCTOUT U3 HECKO/IbKMX MeYaTHbIX MJaT, KOTOpble COAEepXKaT BbIXO4-
Hble pasbembl ANA NOAKAIOYEHUA BHELHUX Leneil, MUKPOKOHTpoAnep, UHTepdelch
RS485 1 USB, manorabapuTHble BbIXOAHbIE pesie, ANCKPETHbIE BXOAbl MU UCTOYHUK NUTa-
HUA.

MaHenb ynpaBieHUa ycTPOMCTBa NpesHa3HauYeHa A1a MeCTHOro oTobpaxKeHma KoH-
TPOZIMPYEMBIX MAPaMETPOB, U3MEHEHUA YCTAaBOK U HAaCTPOEK, MPOCMOTPA NPOTOKO/OB.

MY coaep»KUT KNaBuaTypy ynpasaeHns, MHAMKATOP U CBETOAMOAbI, OTOBparKatoLLme
peKumbl paboTbl 6/10Ka.

3.2 PaboTa cocTaBHbIX YacTei ycTpoiictBa

1) KaHanbl U3amepeHns TOKOB.

YCTPOMCTBO COAEPXUT MPOMENKYTOUHble TT, npefHa3sHayeHHble ANA rajbBaHUue-
CKOW pa3BA3KM OT NepBUYHbIX TPAHCPOPMATOPOB TOKA. MpomeRyTouHble TpaHchopma-
TOpbI TOKa 3aWuTbl OT MexaydasHbix K3 paccumMTaHbl Ha HOMWHANbHBIN TOK 5A 1 pabo-
TaloT 6e3 HacbIWweHUn Npu BXogHOM Toke 20 200A. Mo KaxKaomy BXoay npesyCMOTPeHbI
ABa gnanasoHa uamepexus, Tabnuua 3.1:
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Tabnnua 3.1 — Paboumne ananasoHbl KaHA/IOB N3MEPEHUSA TOKa

YyBCTBUTENbHbIN 0+5lhom

CTaHAapTHbIN 0-+40l0Mm

MpomexxyTouHbI TpaHchopmaTop TOKa 3alUMTbl OT 3aMblKaHUMA Ha 3eMJIK0 BbINO-
HEH Ha HOMMHanNbHbIM ToK 0,2A. Mpu paboTe ¢ TTHMN TMna T3/, T3/1IM, He UMeIOLLMX BO
BTOPWUYHOW LEeNu AOMNONHUTENIbHON Harpysku, obecneymBaeTcd MaKCUMMasibHasA YyBCT-
BMTE/IbHOCTb MO NEPBUYHOMY TOKY 3aMblKaHMA Ha 3emato Ao 0,3A.

2) KaHanbl 3amepeHus HanpsxKeHui.

YCTPOMCTBO COAEPKUT NMPOMENKYTOYHbIE TPAaHCHOPMATOPbI HanpsxXeHusa, npegHa-
3HayYeHHble A9 ra/bBaHUYECKOW PasBA3KM OT MepPBUYHBIX U3MEPUTE/bHBIX TPaHCPOp-
MaTopoB.

Bnok no3sonseT namepaTb ABa AMHENHbIX HanpaxXeHUA Uag, Ugc M HanpsaxkeHue Hy-
nesoi nocneposaTenbHocTU 3Uy. TpeTbe nuHeliHoe HanpsaxeHwe Upc BblumcnseTcs
YCTPOMCTBOM.

Mpun HeobxoAMMOCTU n3MepeHUa dasHbIX HanpaKeHUl Bxod 3Uy MOXKET UCNo/Ib30-
BaTbCA ANA U3mepeHua pasHoro HanpaxeHua (Uc). HanpsaxeHne Hynesolt nocneposa-
TENbHOCTU B 3TOM C/ly4ae BblUMCAAETCA YCTPOMUCTBOM. BapmaHTbl nogKkntoyeHuns uenemn
HanpAXeHusa npmeeaeHbl Ha PucyHke 3.1, TeXHUYECKNE XapaKTePUCTUKM NPUBELEHDI B
Tabnuue 3.2.

Cxema 2TH Cxema 3TH
x4 X4
Ua RET Ua 1 Ua
Ub 2, N 2 | OBbwaa mouka
Uc 3| Ube Ub 3 Ub
| 4| 3Uo 4 | OBbwas mouka
3Uo 5 Uc 5 Uc
PucyHok 3.1 — BapuaHTbl NOAKAOYEHUA Lenein HanpaxeHus
Tabaunua 3.2 — MNapameTpbl KAHANOB U3MEPEHNUA HAMPAXKEHUN
HomunHanbHoe aencTayloLLee 3HaYeHNe HanpaXKeHUA 100B
[ana3oH nsmepeHuit 0-160B
MakcumanbHO fOoNycTUMas HenpepbiBHAA Harpyska 250B
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PykoBoacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

3) OUCKpeTHble BXOAbl.

YCTpoCcTBO NO3BONAET NPUHATb OT BHELHWUX YCTPOWCTB AUCKPETHbIE CUFHaNbI ne-
PEMEHHOTO MM MOCTOAHHOIO TOKa HanpsixkeHnem 220B. UcnonHeHne 6a0Ka ¢ Apyrum
YPOBHEM BXOAHOI0O HanpsXeHUa A0/IKHO OroBapuBaTbCA NPW 3aKa3le yCTPOMCTBa.

Kaxaplih BXOZ, BbINONHEH C UCMO/Ib30BAHMEM ONTO3NEKTPOHHOrO NpeobpasosaTens,
obecneynBaloLWEro ranbBaHWYECcKoe pasgeneHne BXOAHbIX Lenei OT BHYTPEHHUX Le-
nemn ycTponcTeBa ¢ HeobXoaAMMbIM YpoBHEM M30AAUMKN. ECan HEeT HeobxoaMmocTu pas-
[ENbHOTO MOAKNOYEHUA K UCTOYHWUKY ONEpaTUBHOrO MUTaHMA, TO BXOAbl MOMHO Bbl-
NONIHWUTb C 06LLLEN TOUYKOW NOAKNOYEHUS.

Bce AMCKpeTHble BXOAbI ABAAIOTCA CBOOOAHO NPOrpaMmMmnpyembimu.

4) ANCKpeTHbIEe BbIXOAbl.

Bce pene aBnstoTca cBoH6OAHO NPOrpamMmMmpyeMbIMU.

Ecnu ycTpoiicTBO NpUMeHAeTCA B CXemax Ha MOCTOAHHOM OMepaTUBHOM TOKe, TO
ONA NpefoTBPaLLeHNA CBapuUBaAHMA KOHTAKTOB BbIXOAHbIX pesie MpY KOMMYyTaL MM MOLLL-
HOM WMHAYKTUBHOMW HArpysky napannenbHo eli peKoMeHAyeTcs YCTaHaB/MBaTb 3aLUUT-
HbIl anoa. Mpu KommyTaumm M BbiKtOYaTeNeln B TaKMX LLenAX, YCTaHOBKa NPOMEXKY-
TOYHbIX penie obA3aTesbHa.

5) BbixoApl AelyHTUPOBaHUA.

[elwyHTMpOBaHNE NPUMEHSETCS B CXeMax YnpaB/ieHUs BbikAtoyaTensmu 6es one-
paTMBHOro ToKa. OTK/IIOYEHME BbIK/IOYATENA B TaKMX CXemax NMpPOoM3BOAMTCA 3a cuyeT
TOKOBbIX 3/IEKTPOMArHMTOB OTK/OYeHUs BB, KOTOpble BK/IOYAKOTCA nocaefoBaTesibHO
BO BTOpPUYHble uenu TT 1 B HOPManbHOM pexkMMe 3aLLYHTUPOBAHbI CUIOBLIMW KtOYa-
MW 3aLWmTbl. MpKn BOSHMKHOBEHUK K3 TOKOBaA 3alLmTa cpabaTbiBaeT M BblAAET CUrHAN HA
OTK/tOYEHME KAtoven. MponcxoamT aelwyHTMpoBaHue 3M OTKOYEHUS, cpabaTbiBaHUe
KOTOPbIX MPUBOAUT K OTKAHOUEHMUIO BbIKAKOYATENA.

MogKntoueHue Lenen AelwyHTUPOBaHMA K 610Ky npueeaeHo B MPUNOXKEHUN E.
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6) MaHenb ynpaBaeHUsa U UHAUKALMW.

MaHenb ynpaBAeHUs U MHAMKALUU COCTOMUT U3 MHAMKATOPA, KHOMOK YNpPaBAeHUA U
CBETOAMOA0B, OTOBpaXKaloWMX pexnmbl paboTbl 610Ka. CBeTogmoabl obecneunsatoT
OOMNOJIHUTE/IbHYIO CUTHaNN3aLMI0 MCMPABHOMO COCTOAHWUA YCTPOMCTBA M PEXUMbI €ro

paboTbl (Tabanua 3.3).

Mo yMONYaHWIO Ha MHAMKaTOpe OTOBPaKaloTCA OCHOBHblE TeKylive mapameTpbl
3alLMLLEAEMOro NpucoeamHeHus. NepemelteHne No MeH, M3MEHEHWE YCTaBOK OCyLLe-

CTBNAETCA C MOMOLLbIO KHOMOK ynpasneHus (Tabaunua 3.4).

Tabnnua 3.3 - CBeTogMoaHan cMrHaamsaums

HasBaHue

3eN1eHbIMm

CocrosHue Pacwudposka
cBeTogMoaa
MocTtoaHHOe cBEeYeHne
3e/1eHbIM C KpaTKoBpe- .
UcnpaBHOe cocToAHKMe yCTpoMncTBa
MeHHbIM NPOMaprmea-
KoHTponb
HUem
MocTosHHOE cBeYeHune Cboli B paboTe nporpammbl ycT-
3e/1eHbIM WM He TopUT | poicTBa
MocTtoaHHOE cBEeYeHne
YctaBku 2 B pabote rpynna yctaBok Ne2

Heuncnp MK3

MNocToAHHOe cBeveHue

AnnapaTHaa HencnpaBHOCTb 610Ka

KpacHbIM
MocToaHHOe cBeyeHune
Bnoknposka BnoknposKa pyyHOro BK/Il0O4eHUA
KpacHbIM
MocTtoaHHOe cBeyeHue
ANB BkntoueHue BB no AMNB
KpacHbIM
Muratowmii KpacHbI MNyck 3awmTtbl MT3
MT3 MNocTo oe cBeyeHne
CTOSIHHOE CBEYEHM
CpabaTtbiBaHne MT3
KpacCHbIM
Muratowmii KpacHbI Myck 3awmTbl 033
033 n
OCTOAAHHOE cBeYeHune
CpabaTblBaHMe 3awwmTbl oT 033
KpPacHbIM
MocTosaHHOE cBeYeHue Bblno aBapuitHoe cobbiTue,
KpacHbIM aBapUNHbIN NPU3HAK YCTPAHEH
Asapus p p p ycTp

MuramoLwmii KpacHbIn

ABapwuitHoe cobbiTne,
aBAPUIHBIY NPU3HAK He yCTpaHeH

22
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Tabaumua 3.3 - CBeTOAMOAHAA CUTHANU3aLMA (NPOAOKEHME)

HassaHue
CocrosHue Pacwudposka
cserogmoaa
MocToAHHOE cBevyeHne Bblna BbiABNIEHA HENCNPABHOCTD,
KpacHbIM HenCcnpaBHOCTb YCTPaHeHa
Heucnp
. . HeucnpaBHoCTb BbifiBNeHa, HO He
Mwuratowmin KpacHbIn
ycTpaHeHa
lMonoxeHne BblKAOYaTeNA He OT-
He roput
cnexuBaerca
MocToAHHOE cBeveHne
BbikntoyaTenb OTKAOYEH
3eN1eHbiM
MNonoxeHune
MocToaHHOE cBeYeHne
BblK/tOYaTeENA BbIkntoyaTenb BKAOYEH
KpacHbIM
MonepemeHHoe cBeYe- MonoxeHne BbIKAOYATENA HE OnN-
HWe KpacHoro u 3ene- peaeneHo (HeucnpaBHOCTb Lenein
HOro ynpasfieHus)

Tabanua 3.4 — HasHayeHne KHOMOK ynpaB/ieHua

0603HaueHue HasBaHue HasHaueHue
1. Bxog, B meHto
= Beog, 2. MNoAaTtBepXAaeHWe BBOAA YCTaBKU UAU
KOMaHZbl
1. Bbixoa, U3 meHo
OTmeHa A
2. OTmeHa BBOAA YCTaBKM AN KOMaHAbI

BosBpart KButnposaHue 3awmt

Beepx, BHU3, 1. HaBurauua no meHwo
BNIEBO, BNPaBoO 2. BBog, ycTaBoOK

OfHOBpPEMEHHOEe HaXKaTue ABYX KHOMOK
EE OTKntoveHne BB A P ABY

— OTKAtoYeHue BB ¢ nynbTa

OfHOBpPEMEHHOE HaXKaTue ABYX KHOMOK
“E BkntoyeHne BB A P ABY

— BK/toYeHue BB c nynbTa

[na ynpasneHus BblKNOYaTeIeM C IMLEBOW NaHENWN YCTPOICTBA B NepByto ovepesb
Heob6xoAMMO NPoBEpPUTb, paspeLleH I AaHHbIN GYHKLMOHAN B HAcTpoiKkax 610Ka. Onn
3TOro HeobxoaMMO NPOBEPUTb COCTOsSHME KAatoda S15 (cm. Pasgen 4.3). Ecam ynpasne-
HWe He pa3peLleHo, TO MPKU HaXKaTMM HA KHOMKW ynpasieHua BB Ha uHgukaTope byaet
BbIBOAUTLCA coobueHne «PyHKLMA 3abN10KMpOBaHa».
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Mpouecc ynpaBneHnA BbiK/AlOYaTesleM OCYLLECTBAAETCA TpeMA KHoMKamu: «Bknto-
unTby, «OTKNIOUUTL» U «DUKCALMA KOMaHAbI», U3 KOTOPbIX MepBble ABe OTBEYaloT He-
nocpeacTBEHHO 33 BbINOJIHEHME KOMaHAbl COOTBETCTBYOLWEN KOomMmyTauuun. KHonka
«®uKcaumMa KomaHgpbl» (MMeeT 3Ha4yoK BblKatouaTensd) npeaHasHayeHa gna noaTsep-
KOEHMA TOro, YTO MoJsib30BaTe/lb OCO3HAHHO OCYLLECTBAAET KOMMYTALMIO BbIK/OYaTe-
na.

Mpouecc BKAoYeHUs (OTKAOYEHUA) BB ¢ nMLEeBO NaHeNn ycTpoMCTBa OCyLWecTBA-
eTca ceayWwuMmn sTanamu:

1) npoBepuTb, YTO KOMMYTALMOHHbIW annapaTt OTKAOYEH (BKIIOYEH), O YeM cBUAe-
TENbCTBYET NOCTOAHHOE CBEYEHME 3e/1eHOT0 (KPacHOro) cBeToamnoaa nonoxeHus BB;

2) HaXKaTb Ha KHOMKY «PMKcaunsa KOMaHAgbl»;

3) yepes NPUMEPHO MONCEKYHAbI HAYHETCA MUraHWe CBETOAMOAA OTK/IOUYEHHOro
(BKNtOUYEHHOTO) NoNoXKeHWa BB, 4To roBOPUT O TOM, YTO 610K rOTOB NMPUHATL U BbINOA-
HUTb KOMaHAY Ha KommyTauuto BB;

4) He oTnycKas KHOMKy «®dUKcaLuMa KOMaHAbI», NPOU3BECTU HaXKaTue HA KHOMKY
«BRNIOUNTEY («OTKNIOUNUTBY).

BHumaHue!

Mocne Ha)KaTMe Ha KHOMKy «PUKcauus KOMaHAObI» U Hayana MUraHWA COOTBETCT-
BYIOLLErO CBETOAMOAA Ha NOC/edylouee Ha)aTve Ha KHOMKY «BKAountb» («OTKAO-
YMTb») NOJIb30BATE/NI0 OTBOAWUTCA NPUMEPHO 5 cekyHa. Ecam 3a 3To Bpema nosb3oBa-
TeNb He NPOU3BOAUT HaXKaTMe Ha KHOMKY «BKAounTb» («OTKAYUTL») MAM OTMyCKaeT
KHOMKY «PuKcauma KomaHabl», To GyHKUMA ynpasaeHus BB ¢ amueson naHenn 610Ku-
pyeTca Ha 3 CeKyHApbl.
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3.3 BHelwHMe uenm ycTpoicTea
BHewHwue uenu yctpoiictea npuseaeHbl B MPUNOKEHUN A.

Tabnvua 3.5 - BHelwHMe Lenu ycTponcTea

Ne kKnemm HasHaueHue

Bxoabl M3mepeHuna TOKOB

X1:1 Tok ¢asbl A (Hayano)

X1:2 Tok ¢asbl A (KoHeu)

X1:3 Tok ¢asbl C (Hayano)

X1:4 Tok ¢asbl C (KoHeu,)

X1:5 ToK HyneBoW NocneaoBaTeNbHOCTH (Hayano)
X1:6 ToK HyNeBoW NocnefoBaTeNbHOCTH (KoHeL,)

X1:7 —X1:8 3M pewyHTUpOBaHUA pasbl A*

X1:9-X1:10 3M pewyHTMpoBaHUA ¢asbl C*

Bxogbl M3mepeHus HanpsaKeHui (cxema 3-TH)

X4:1 HanpsaxeHue ¢paszbl A
X4:2 O6wan TouKa
X4:3 HanpsrkeHune ¢dasbl B
X4:4 O6uwan To4Ka
X4:5 HanpskeHue ¢asbl C

Bxoabl M3mepeHus HanpsaxKeHul (cxema 2-TH)

X4:1 HanpsaxeHue ¢asbl A
X4:2 HanpskeHne dasbl B
X4:3 HanpsrkeHune ¢asbl C
X4:4 HanpsxeHne 3Uo (KoHew,)
X4:5 HanpssxeHne 3Uo (Hayano)
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Tabnnua 3.5 - BHewHWe uenu ycTpoicTea (NpoaosKeHune)

Ne knemm HasHaueHue
[MCcKpeTHble BXoA4bl U BbIXoabl**
X3:1-X3:2 K1 OTKAIOYEHUNA BbIKNIOYaTeNA
X3:3-X3:4 K2 BkatoyeHnA BbiktoYaTeNa
X3:5-X3:6 K3 ABapwusa
X3:7 —X3:8 K4 HeucnpasHocTb
X3:9 O6wwan To4Ka ANCKPETHbIX BXxoAos Inl —In2
X3:10 Inl Bxopg, PTB
X3:11 In2 Bxog, PO
X3:12 O6wan ToYKa AMCKPETHbIX BxoAos In3 — In4
X3:13 In3 KomaHga «BK/1»
X3:14 In4 Astomat TH
Uenu nutaHuna
X3:15 2208
X3:16 2208
Llenn nHtepdeiica RS485
X2:1 JKpaH G
X2:2 JnHuna A
X2:3 JnHuna B

(*) — Tonbko pna mogudrkaumm MK3MN-Mukpo 2.04;
(**) — ceoboaHO Nporpammupyembie.
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4 ONMUCAHUE ®YHKLIUMN B/IOKA
4.1 OnucaHue GpyHKUWIA 3almT
4.1.1 MT3-1 1 MT3-2
MT3-1 n MT3-2 npegHasHauyeHbl 414 3alWnTbl OT MeXAy(dasHbIX KOPOTKUX 3aMblKa-
HWI. 3aWmTbl MOTYT BbITb HACTPOEHbI B CNeayownx KoHdpurypaumsax (Tabaumuya 4.1.1):
® HeHanpaBJeHHas 3alnTa;
® HanpaB/ieHHas 3aWwuTa;
e ¢ 6NOKMPOBKOW MO AUCKPETHOMY BXOAY;
® CYy4yeTOM XONIOAHOrO MyCKa HarpysKku;
® C OTCTPOIKOW OT BPOCKOB TOKa HaMarHM4YMBaHUA TpaHCHOPMATOPOB.

DyHKLMOHANbHbIe cxembl MT3-1 n MT3-2 npuseaeHbl Ha PucyHke 4.1.1.

[Ona onpepeneHnsa HanpasiAeHWA MOLLHOCTM WMCMNONb3YyeTcA «AEeBAHOCTOrpafycHas
cxema. YCTPOMCTBO onpegenseT yrabl Mexay ¢asHbiM TOKOM U JIMHEMHbIM Hanpsxe-
HUem ana Kaxaon napbl curHanoB (Ia"Ugc), (Ig*Uca), (Ic*Upg). CpabaTbiBaHne MT3 npo-
M30MAEeT B CyyYae NpesbleHna BeanUnHbl $asHOro Toka 3aaHHOW ycTaBKM cpabatbl-
BaHWA M NonagaHusa BekTopa $asHoOro Toka B 30Hy cpabatbiBaHMA.

[nAa 3apaHns 30HbI cpabaTtbiBaHWA HEOBXOAMMO YKas3aTb Yros MaKCMMaabHOW YyB-
CTBUTENbHOCTU Oy, TOTAA 061acTb cpabaTbiBaHUA OyaeT onpenenaTbca AManasoHoM —
9005¢qu+900, yTo coctasnsiet 180°. Cxema onpeaeneHne Hanpas/ieHUA MOLLHOCTU
npusBegeHa Ha PucyHKe 4.1.2. Yron makCcMManbHOW YyBCTBUTENbHOCTM 33a43€eTCA OA4MH
ONa BCex cTyneHen MT3.

Mpn HeMcnpaBHOCTAX B LENAX HanpAXeHUsa npoucxogut otkas OHM. B Takom cny-
Yae BO3MOXHa WM nonHaa 6n1okupoBka MT3 mMnn nepesos ee B HEHaNpaBNEHHbIN
pexum. s Takux cnyvyaes NpeaycMoTPeH AOMNOSHUTENbHBIM KAoY, KOTOpbI onpeae-
NAET pexmm pabotbl OHM:

e pa3spelaet paboTty ctyneHn MT3 Npu HEUCNPABHOCTU Lienen HanpsaxeHua (ne-

peBOANTCA B HEHANPABJ/IEHHbIN PEXUM);

e 6HnokupyeT paboty MT3 npu HemcnpaBHOCTU Lenei HanpsxeHus (MT3 610Ku-

pyeTca).

Mpu 6An3KMX TpexdasHbiXx K3 BO3MOMKHO 3HAUUTENbHOE CHUMKEHME HanpaXKeHus.
[na UcKNloYeHna oTKasa 3alimTbl B Takmx caydyaax OHM 3anomuHaet nocnegHune natb
Nepuoa0B CUHYCOMAbI HAMPAXEHUA M BOCCTAHABAMBAET MO HUM YrON MEXAy TOKOM M
HanpasxeHuem. OnpeaeneHue yraa Mexay TOKOM U HanpaskeHuem 610KupyeTca npu
Uas/Usc/Uca < 20B u la/Ig/Ic < 1A (BTOpUUHbIE 3Ha4YeHUA).
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Tabnvua 4.1.1 - KoHourypaumoHHble Knoum MT3-1 n MT3-2

HaumeHoBaHue KOHPUrypaLMoHHOro AnanasoH 3aBoackoe 0O603HauYeHne
KAto4a 3HaueHui 3HayeHue B MEHI0

BO - Pexkum pa6c1Tb| OHM npu Heuc- Bnok oK OHM npu HLH

NPaBHOCTU Lienei Hanpa)xeHus Pasp

Bl,“Bll - BBOA/BbIBOS, 3aLWUTDI U3 /4 a BBOA 32T

Aencrema

B2, B12 - KOHTpO/Ib HanpaB/ieHHOCTH HM+ - OHM

HM-

B3, B13 - Bnokuposka no 1B -/+ - Baok no 1B

B4, B14 - XonoaHbll nyck -/ + - Yuet XN

B5, B15 - bnokuposka npu BTH -/+ - Bnok npu BTH

»

3oHa
cpabartbiBaHus

dmy

3oHa 8
HEYYBCTBUTENBHOCTU <

Uc Us

PucyHok 4.1.2 - OnpegeneHune HanpasaeHUA MOLLHOCTU

[na 6n0oKkMpoBKM MT3 OT BHELUHMX 3aLLMT UM BOILTMETPOBbIX BNOKMPOBOK Npeay-
CMOTpPEH AMCKPEeTHbIN Bxo4 «[AB Baok MT3». [py HannuMM Ha AaHHOM BXOZe soruye-
CKOM eguHULBI paboTa ctyneHn MT3 6aokupyeTcs.

Mpu 3anycKke HEKOTOPbIX HAarpy3oK B onpeaeneHHble Ce30HbI BpeMeHU HabnogaeT-
CA NOBbILWEHHOE NOTPebAEHNE SNEKTPOIHEPTUN B TEYEHWNE ANUTENBHOTO BpeMeHu. s
MCKNIOYEHWUA HECENEKTUBHOTMO OTK/IOYEHUA TaKMX NOTpebuTenei B 3aLmTe NpesycmoT-
peHa ¢pyHKUMA X0NnogHOro nycka. CMbICA 3aKNlo4aeTca B TOM, YTO MPU OTK/IOYEHHOM
BbIKAlOYaTes1e 3alMTa C NOCTOAHHOW BpeMeHn « TOXA_XN» yBe/In4YMBaeT HauyaibHbIN TOK
cpabaTblBaHNA TOKOBbIX 3aLUMT A0 33AaHHON KpaTHOCTU «KnycK», Tem cambim npeaoT-
BpalLas HeceNeKTUBHOE OTKIIOYEHWE HArpysKu Npu ee BKIOYEHUU U A/IUTENIbHOW pa-
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60Te ¢ noBbiWeHHbIM 3HepronoTpebneHnem (PucyHok 4.1.3). B Toxke Bpems, ansa obec-
neyeHMA YyBCTBMTENbHOCTM 3aLLMUTbI K KOPOTKMM 3aMbIKaHUAM MPU BKAHOYEHHOM Bbl-
KNtoYaTesie, ycTaBKa MO TOKY BO3BPALLAETCA K MCXOAHOMY 3HAYEHUHK C MOCTOAHHOW
BpemeHu «THarp_xn». B ciiyyae nepepbiBa NUTAHWUA 3aLUNUTbI, €C/IU GYHKLUA XONO4HOTO
NycKa BBefeHa, Noc/e BKAOYEHUA 33Tl TOK cpabaTbiBaHua MT3 ByaeTt yBenvyeH fo
MaKCMMaNbHOrO 3HAYEHWUA B COOTBETCTBUM C KOadPuumeHTOM «Kxn».

Mpw BKAtOUYEHUM TpaHCHOPMATOPOB Ha XOJIOCTOM X04, NPW OnpeaeieHHbIX YCA0BUAX
BO3MOXKHO MPOTEKAHWE TOKa 3HAYMTENbHOM BEIMUYMHDBI, KOTOPOEe HasbiBaeTcs BpocKkom
TOKa HamarHn4mBaHuA. [1nAa UCKNOYEHUA HEeCENIEKTUBHOIO OTK/IIOYEHUA B TaKUX PEXKU-
max npegycmoTpeHa ¢yHKumna «KoHTponb BTH», KoTopas ¢ukcupyet 6TH 1 610kupyet
LEeWCTBME MYCKOBbIX OPraHOB TOKOBbIX 3aLLMT 4,0 MOMEHTA €ro 3aTyXaHus.

TexHU4Yeckune napameTpbl NnpuseseHsl B Tabavue 4.1.2.

PacnonorkeHune ycTaBoK B MEHIO yCTpOMCTBa NpuBeaeHo B Tabauue 4.1.3.

Tabnnua 4.1.2 - TexHuyeckune napametpbl MT3-1 n MT3-2

HaumeHoBaHue AnanasoH JANCKpeTHOCTb 3aBopcKoe 0O603Haue-
napametpa 3Ha4YeHu 3aAaHuA 3HauYeHue HUEe B MEHI0
YcTaBKa no TOKy BO BTO- 0,1-200 0,01 50 Icp
PUYHbIX BENMYMHAX, A
Koabpuuent sosspata | o o gq 0,01 0,95 Keoss
MyCKOBbIX OPraHoB
y
CTaBKa No BpemMeHu 0-300 0,01 0,04 Tep
cpabatbiBaHus, C
Yron makcumanobHom
YYBCTBUTENbHOCTU Py, 0-359,9 0,1 45 Fmy
rpag
KpaTHOCTb XonoaHoro 1,5-10 01 3 Kxn
nycka
MocTosHHan oxnaxae- 1-600 1 30 Toxn_xn
HWA, MUH
n
M:im”””a” Harpesa, 1-120 1 60 THarp_xn
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lcp(t), A

PMO=1 PNB=1

Knyck * lcp

lcp

Toxn THarp
PucyHoK 4.1.3 - ®yHKUMA yyeTa XONO4HOIO NYCKa HarpysKku

Tabnauua 4.1.3 - MectopacnonoxeHue yctaBok MT3-1 u MT3-2 B MeHI0 yCTpoiicTBa

TnaBHOe meHI0 Noamexto 1 Moamexto 2 NoameHto 3

MapameTpbl

YcTaBku P3nA - Ycraskn 1/2 - MT3

YcraBku P3nA - YcraBkn 1/2 - MT3-1

YcTaBku P3nA -> Ycraskn 1/ 2 - MT3-2

4.1.2 MT3-3 n MT3-4

MT3-3 n MT3-4 npegHa3Ha4yeHbl 414 3alWUTbl OT MeXAydasHbIX KOPOTKUX 3aMblKa-
HWIM, @ TaKKe BbINOJHAT GYHKUUN AanbHEro pesepBuMpoBaHuA. 3aWwmTbl MoryT 6biTb
HaCTPOEHbI B Cefyowmx KoHourypaumsax (Tabavua 4.1.4):

e HeHanpaBneHHas 3alnTa;

e HanpaB/ieHHad 3aWwuTa;

e ¢ 6NOKMPOBKOW MO AUCKPETHOMY BXOAY;

® CYy4YeTOM XONIOAHOrO MyCKa HarpysKku;

® C OTCTPOMKM OT HPOCKOB TOKA HAMarHMYMBaHUA TPaHCPOPMaTOpPOB;

®  C HE3aBUCMMOW UM 3aBUCUMOI XapaKTepucTuKom cpabatbiBaHus;

®  C NYCKOM NO HanpaxeHwuto;

® C KOMBMHMPOBAHHbLIM MYCKOM MO HANPAXKEHWIO;

® CYCKOpPEHWeMm rnocne BKIYEHUS;

® C AeNCTBMEM Ha CUTHAN UM OTKAOYEHWe.
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

PyHKLUMOHaNbHbIe cxembl MT3-3 n MT3-4 npusegeHbl Ha PucyHke 4.1.4 n 4.1.5.

PyHKUMM onpeaeneHna HanpaBeHMA MOLLHOCTHM, y4eTa X0/04HOTO MyCcKa HarpysKku
1 KoHTpona BTH onucaHbl B npegblaywem pasgene.

[na oTCTPOMKM OT NYCKOBbIX TOKOB HArpysKku W MOBbIWEHUSA YyBCTBUTENBHOCTU TO-
KOBbIX 3aLLWT AaHHble cTyneHn MT3 moryT 6bITb AOMNOIHEHbI NYCKOBbIMM OpraHamu no
HanpaeHWto. Bo3MoKeH BBOZ, NYCKOBOrO OpraHa no AMHEMHbIM HanpaKeHUam u/vmam
No HanpseHWto 0bpaTHOM NocnesoBaTENbHOCTU (KOMBMHMPOBAHHBIN MYCK).

[ns ycKopeHUs fencTBuA 3alumMT NOC/ie ONepaTUBHONO BKIKOYEHMUA BbIKAKOYATENA U
B umknax AMNB gna MT3-3 u MT3-4 BO3MOXKHO BBeCTU yCKopeHne. YMT3 BBoguTCA No-
cne nponagaHuna curHana «PMO» Ha Bpema «TBy». Bbiaep:KKa BpemeHn Ana yCKopeHua
33faeTcs ycTaBKon «TymT3».

[na cornacoBaHMA TOKOBbIX 3aLMUT CO CMEXHbIMU 31EMEHTAMWN CETU, UMEIOLWMMM
3aLWMTbl C TOKO3aBUCUMbIMM XapaKTepUCTMKaMmu cpabatbiaHua, MT3-3 n MT3-4 MOXHO
TaKXe HacTpouTb Ha cpabaTbiBaHME MO OA4HOM U3 wecTn AocTynHbix TXC. JocTynHble
TUMbl XapaKTepPUCTUK NpeacTaBneHbl B Tabauue 4.1.5. FpadmKn xapaKTepuctTuk cpaba-
TbiBaHMA npusegeHbl 8 NMPUIOKEHUWN B. Myck ctyneHn MT3 npounssBoguTca npu Toke
1,1lcp, Bpema Bo3BpaTa onpegensercA ycTaBkon «TBo3B». [nA BCeX XapaKTEpPUCTUK
pacyeTHoe Bpems cpabaTblBaHUA:

e He npeBsblWwaeT Bpemsa cpabatbiBaHuA npu KpatHocTu | / Icp = 20;

e He npesbiwaet 300c.

Mpy McNonb3oBaHUM MaKCUMaANbHOM TOKOBOW 3alLMTbl B Ka4yecTse 3alluTbl OT nepe-
rpysku MT3-3 1 MT3-4 MOXKHO NepeBecTu C AeMCTBUA HA OTK/AOYEHUE Ha AeicTBue Ha
CUrHan.

TexHuyeckue napameTpbl NpuBeaeHbl B Tabavue 4.1.6.

PacnonorkeHune ycTaBoK B MEHIO yCTpPOMCTBA NpuBeaeHo B Tabauue 4.1.7.
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PykoBoacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Tabnvua 4.1.4 - KoHourypaumoHHble Knwoum MT3-3 1 MT3-4

HavmeHoBaHue KOHPwUry- AnanasoH 3aBoAcKoe 3Ha- 0O603HaueHue B
PaLMOHHOrO KAto4a 3HauYeHui yeHue MeHI0
BO - Pexkum paboTtbl OHM EnoK
npv HeUCNpPaBHOCTK Lenew Pas Bbnok OHM npu HUH
HanpsAXeHun P
B21,B36-B
! BOLD'/BbIBO'D' -/ + - BBog, 33Tl
3aLMTbI U3 AEerCcTBUA
sy oo |y, -
P HM-
B23, B38 - bnokunposka no e+ ) Brok no /18
B
B24, B39 - XonoaHbl nyck -/ + - Yuet XN
B25, B40 — bhokupoBKa
-/ + - b BTH
npu BTH / 10K Npu
B26, B41 - Myck no Hanpsa- e+ ) Myck no Un
KEHUIO
B27, B42 - KombuHmpo-
BaHHbIV NYCK NO HanpsxKe- -/ + - Myck no U2
HUIO
B28, B43 - X
3 apaKTepuCcTUKa Hesasucumasn Hesasncmman XC
cpabatbiBaHuA 3aBucumasn
B29, B44 - YcKopeHue -/ + - YMT3
WHBepcHas
CunbHoO
MHBEpCHas
YpessblyaitHo
B30, B45 - Bbibop TXC MHBEpPCHanA NHBepcHasn BTX
AnauntenbHo
MHBEpCHas
KpyTas
Monorasn
B31, B46 - fel -
31, B46 - [levicTeue 33 OTRA OTKN CpabaTbiBaHue
LWATDI CurHan

27.12.31-100-23566247
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PucyHok 4.1.4 - dyHKunoHanbHas cxema MT3-3
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Tabnnua 4.1.5 - NapameTpbl cpabaTtbiBaHMA 1M Bo3BpaTa TXC

HaumeHoBaHue Bpems
Bpems cpabatbiBaHuA
XapaKTePUCTUKU BO3BpaTa
0,14
WHBepcHas TMS = R Tso38
(m -1
13,5
CUNbHO MHBEpPCHasA TMS * TN Tso3B
(H) -1
80
YpesBblualiHO MHBEPCHasA TMS * 2 Tso38
(7e) -1
120
[nvTtenbHo nHeepcHas TMS * i Tso3B
(w) -1
! TMS
KpyTas (PTB-1) I 3t TBo38B
30+ (15 -1
cp
1
5 T TMS
MNonoras (PT-80) ’ TBo3B

36
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PykoBoacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Tabnvua 4.1.6 - TexHnyeckne napameTpbl MT3-3 u MT3-4

HanmeHoBaHue [AnanasoH AuckpeTHocTb | 3aBoackoe | O603HaueHue
napamerpa 3HauYeHuin 3apaHuA 3Ha4YeHue B MEHI0
YcTaBKa no TOKy BO BTO- 0,1-200 0,01 10 Icp
PUYHbIX BEANYMHAX, A
KoadoduumeHT Bo3spata
NYCKOBbIX OPraHoB No 0,5-0,99 0,01 0,95 Kso3B
TOKY
YcTaBKa no BpemeHu 0-300 0,01 05 Tep
cpabaTbiBaHus, ¢
YcTaBKa no BBOAY YCKO- 0,1-10 0,01 1 Tey
peHus, ¢
YcTaBKa no BpemeHu
cpabaTtbiBaHua YMT3, ¢ 0-10 0,01 01 Tep ymrs
YcTaBKa no koabouumen-
1-1 1 1 ™
Ty TMS (g5 TXC), ¢ o 0 o S
Bpema sosapara (A7A 0-300 0,01 1 Teo3s
TXC), ¢
Yron MmakcmanbHo
UYBCTBUTENBHOCTU Py, 0-3599 01 45 Fu
YcTaBKa No HanpsaXeHuo
BO BTOPUYHbIX BEANYU- 0,2-100 0,1 50 Un.cp
Hax, B
YcTaBKa No HaNpAXKeHuto
obpaTtHol nocnenosa- 0,2-100 01 20 U2.cp
TENbHOCTU BO BTOPUYHBIX
Be/NnYMHax, B
KoadoduumeHT Bo3Bpata
NYCKOBbIX OPraHoB Nno 1,05
HanpaAXKeHUo
K
PaTHOCTb XONI0AHOTO 15-10 01 3 Kxn
nycka
MocTosHHan oxnaxae- 1-600 1 30 Toxn_xn
HWUA, MUH
::;TogHHaﬂ Harpeea, 1-120 1 60 THarp_xn
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Tabnnua 4.1.7 - MecTtopacnono»keHue yctaBok MT3-3 1 MT3-4 B MeH0 yCTPOMCTBA

FnasHoe meH MogmeHio 1 MogmeHio 2 NoameHto 3
YcTaBku P3nA - Ycraskn 1/2 - flapamerpbl
MT3
YctaBku P3nA - Ycraskn 1/2 - MT3-3
YcrtaBku P3nA -> Ycraskn 1/2 -> MT3-4

4.1.3 3awmra ot 033

33 npefgHasHayeHa A4N1A 3aWuUTbl OT ogHOdA3HbIX 3aMblKaHUI Ha 3emnto. Mpegy-
cMoTpeHo aBe cTyneHu oT 033, nepBas U3 KOTopbIX cogepknt OHM HyneBol nocneno-

BaTE/IbHOCTN U MOMKET ObITb HAaCTPOEHA B CAeAyoWmMX KoHourypaumax (Tabavua 4.1.8):

® HeHanpaB/ieHHaA 3aWnTa No TOKY,
® HeHanpaB/ieHHaA 3aWnTa No TOKY C MNYCKOM MO HaNPAXeHUHo;

e curHanmsauma 033 no 3Uo;
® HanpaB/eHHaA 3aWuTa;

e C AEVICTBMEM Ha CUTHaN UIN OTKIKOYeHue.

BTopasa cTyneHb 33 aHanOrMyHa MepBOM CTyNeHW 3a WUCKAOYEHWem
OHM. [JaHHan 3awmTa MOKeT 6bITb MCNONb30BaHA, HaNpMMep, B KayecTse rpyboi cTy-

neHu ot 033 c geicTBMEM Ha OTK/IIOYEHME.
PyHKLMOHaNbHbIe cxembl 33-1 1 33-2 npuBeaeHbl Ha PucyHke 4.1.6.

Tabnnua 4.1.8 - KoHourypaumoHHble Knoum 33-1 1 33-2

HaumeHoBaHuWe KOHPUrypaLMoHHOro AnanasoH 3aBoacKoe 0O603HaueHne
Knova 3HayeHui 3Ha4YeHue B MEHI0
BS%, B56 - BBOoA/BbIBOA 3aLWMTbI U3 e+ ) BBOA 33WLTHI
nenctauna
3lo
B52 —Tun 33-1 3lo +3Uo 3lo Tun
3Uo
Hanpasn
3lo
B57 — Tun 33-2 3lo +3Uo 3lo Tun
3Uo
OTKN
B53, B58 - et
53, B58 - [leiicTBMe 3awmThI CurHan OTKN CpabaTtbiBaHue

38
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

O6nacTtb cpabaTtbiBaHMA HanpaBaeHHo OHM 3agaetcsa, Kak u y MT3, yrnom mak-
CMMaNbHOM YyBCTBUTENLHOCTU dyy. TOrga obnacTb cpabaTtbiBaHMA ByaeT onpenenatbcs
AManasoHOM —90°s¢qu+90°, uTto coctaenser 180°. Otcuer BblLLIEYMOMAHYTbIX Yr108
BeseTcs oT ocu BekTopa 3Uo npoTue YacoBol cTpesiku (PucyHok 4.1.7). OnpeaeneHue
yrna mexay TOKOM M Hanps:keHuem 6nokupyetcs npu 3Uo < 15B u 3lo < 50mA (BTO-
PUYHblE 3HAYEHUA).

Mpun HeMcnpaBHOCTAX B LeNAX HanpaXeHWA TOKOBas 3alLuMTa C MYCKOM NO Hanpsxe-
HUIO NEepPeEBOAMUTCA B TOKOBbIA PEXKUM.

TexHUYeckune napameTpbl NpueegeHsl B Tabavue 4.1.9.

PacnonorkeHune yCcTaBOK B MEH0 yCTponcTBa npueeaeHo B Tabauue 4.1.10.

3oHa
cpabaTbiBaHMA

PucyHok 4.1.7 - OnpegeneHve HanpaBneHUA MOLLLHOCTM HYNEeBOM NOCef0BaTeIbHOCTU
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PykoBoacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Tabnvua 4.1.9 - TexHuyeckne napameTpsbl 33-1 u 33-2

HaumeHoBaHue AnanasoH [AuncKkpeTHOCTb 3aBoackoe 0O603HaueHue
napamertpa 3Ha4YeHu EEVELTE] 3HayeHue B MEHI0
YcTaBKa no TOKy B nep- 0,05 -
Y B nep g 0,01 0,5 Icp
BUYHbIX BEAMYMHAX, A 50,00

KoadoduumeHT Bo3spata

NYCKOBbIX OPraHoB No - - 0,95 -
TOKY

YcTaBKa no BpemeHu 0-300 0,01 1 Tep
cpabaTbiBaHmA, ¢

Yron makcMmanbHoiw

UYBCTBUTENBHOCTU Py, 0-359,9 0,1 90 Fmy

rpaa

YcTaBKa no Hanpse-
HUIO BO BTOPUYHbIX 0-100 0,1 30 Ucp
Be/INYMHax, B

KoadopuuneHT Bo3spata
NyCKOBbIX OPraHoB No - -—- 1,05 -
HanpAXXeHnto

Tabnnua 4.1.10 - MecTopacno/sioxeHue ycTaBok 33-1 1 33-2 B MeHI0 YCTPOMCTBa

FnaBHoe meH MogmeHio 1 NMogmeHtio 2 MopmeHto 3

Ycrasku P3nA > Ycraskn 1/ 2 -> 33-1

Ycrasku P3nA > Ycraskn 1/ 2 -> 33-2
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

4.1.4 3awMTa MMHUMA/IbHOTO HaNPAXeHUA

3MH npegHasHayeHa ans obecneyeHns HageXKHoOW paboTbl OTBETCTBEHHbIX NOTpe-
6utenein Npu HeZOMYCTUMOM CHUNKEHUU HaMNPAXKEHWA B 3/1EKTPUYECKON ceTW. 3Hauu-
Te/IbHOE CHUMKEHWE BO3MOXKHO NPU BAM3KUX KOPOTKUX 3aMbIKaHUAX MW MPU 3HAUYU-
TeNbHbIX NeperpysKkax. B Takmx pexkmMmax 3alymTa Npou3BOAMT OTK/IOYEHNEe HEeOoTBETCT-
BEHHbIX NPUCOEAMHEHUI, YTO NO3BONAET COXPAHUTb NMUTAHUE U 3aNyCK OTBETCTBEHHOM
Harpysku.

MpepycmoTpeHo aBe cTyneHn 3MH, Kaxaas U3 KOTOpPbIX MOXKeM BbITb HaCTpoeHa B
cneayowmx KoHpurypaumax (Tabavua 4.1.11):

e 6/I0KMPOBKOW NO ANCKPETHOMY BXOAY;

e c 6bnokupoBKoW ot nycka MT3-3 u MT3-4;

® C AelCTBMEM Ha CUTHaN UM OTK/OYEHUE.

PyHKLUMOHaNbHble cxembl 3MH-1 1 3MH-2 npuseaeHbl Ha PucyHke 4.1.8.

3awmTa cpabaTbiBaeT NPU CHUMKEHUWN BCEX JIMHEWMHbIX HAMPAXKEHUN HUXKE YCTaBKU
cpabaTtbiBaHUA. [JNA UCKNIOYEHMA HECENIEKTUBHOIO OTK/IOYEHUA BBOAHbIX NpucoeamnHe-
HUI npu K3 Ha oTXO4AWMX IMHUAX HEOO/IbLLONM MPOTAXKEHHOCTU, BO3MOXKEH BBOA, 610-
KMPOBKU NPU MyCKe TOKOBbIX 3aWwuT. Mpy HEMCNpaBHOCTAX B LEenAx HanpaXeHua cTyne-
HU 3MH 6nokupytoTca.

TexHu4yeckre napameTpbl NnpuBeaeHbl B Tabnnue 4.1.12.

PacnonoxeHue ycTaBoOK B MeHIO yCTPOKMCTBa NpuseseHo B Tabaunue 4.1.13.

Tabnnua 4.1.11 - KoHpurypaumoHHble kKaoun 3MH-1 n 3MH-2

HaumeHoBaHue KOH$UrypaLMoHHOro AnanasoH 3aBoackoe 0O603HaueHne
Knova 3HaYeHu 3Ha4YeHue B MEHI0

B6%, B66 - BBoA/BbIBOA 3aLWMTbI U3 e+ ) BBOA 33WLTHI

Aenctauna

B62, B67 - bnokumposka no 1B -/ + - Bbnok no B

B63, B68 - bhokmposka no nycky MT3-

31 MT3-4 /+ Bnok no MT3
o OTKN

B64, B69 - [lencTeume 3awuThbl Curan OTKN CpabartbiBaHue
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PucyHok 4.1.8 - ®yHKUMoHanbHaa cxema 3MH-1 n 3MH-2
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Tabnnua 4.1.12 - TexHnyeckne napameTtpsl 3MH-1 n 3MH-2

HaumeHoBaHue [OuanasoH | [uckpetHoctb | 3aBopckoe | O6o3HaueHue
napametpa 3HaueHui 3apaHua 3HaueHue B MEHI0

YcTaBKa no Hanpsaxe-
HWIO BO BTOPUYHbBIX 0,2-100 0,1 60 Ucp
Be/NINYMHaAx, B

KoadoduumeHT Bo3spata

1,05
MYCKOBbIX OpraHoB

YcTaBKa no BpemeHun

0-300 0,01 1 Tep
cpabaTbiBaHMA, C

Tabnnua 4.1.13 - MectopacnonoxeHue yctaBok 3MH-1 n 3MH-2 B meHto ycTpoiicTa

FnaBHoe meHK MogmeHio 1 MogmeHio 2 NopmeHto 3

YcraBku P3nA -> Ycraskn 1/ 2 -> 3MH-1

YcTaBku P3nA - Ycraskn 1/ 2 - 3MH-2

4.1.5 3awmTa OT HECUMMETPUM HaNpAXKEeHUN

3HH npegHasHayeHa ANA BbIABAEHUA HECMMMETPUUHBIX PEXMMOB PaboTbl 3NeK-
TPUYECKMX CETeW U OTK/IIOYEHUSA YYBCTBUTE/IbHOM K HUM Harpy3ku. YpoBeHb HECUMMET-
PYM MO HaNPSAXEHWNIO ONpPeaeAETCA KakK:

U,
NU =—%* 100%,
Uy
roe:
U; — AelicTBytoLLee 3HaYeHMe HanNPAXKEeHUA NPAMOI NOCNeA0BaTebHOCTH;

U, — aeicTeyloLLee 3HaYeHMe HanpsaXeHna obpaTHOM Noc/eA0BaTeIbHOCTY.

Mpy HEeMCNPaBHOCTAX B LLENAX HANPAXKEHUA 3alLMTa OT HECUMMETPUM HANPAXKEHUN
6nokumpyetcs.

dyHKUMOHanbHaa cxema 3HH npueegeHa Ha PucyHke 4.1.9. OnucaHue KoHduUrypa-
LMOHHbIX KNtoyel npuseaeHo B Tabauue 4.1.14.

TexHuyecKkre napameTpbl 3aWmMTbl NpuBeaeHbl B Tabamue 4.1.15.

PacnonorkeHue ycTaBoK B MeHI0 yCTponcTBa npueeaeHo B Tabauue 4.1.16.

44 27.12.31-100-23566247



PykoBoacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Tabnvua 4.1.14 - KoHdurypaumoHHble kaoumn 3HH

HanmeHoBaHue KOHPUrypaumoHHoro AnanasoH 3aBoackoe 0O603HauYeHne
Knoua 3Ha4YeHu 3Ha4YeHue B MEHI0
B71 - BBoA/BbIBOA, 3aLWLUTbI U3 AENCT-
A/ A 3auy A -/ + - BBog, 3aLmThbI
BUA
OTKN
B72 - [elicTBue 3aWwuThl OTKN CpabaTtbiBaHue
A w CurHan P
JTuU>
u2/U1 & 871 < Nyck 3HH [nc ]
[ - &
. Tep 3HH B72 )
Hewcnp LUH >—— R [ < 3HH -

PIB < 3HH e 1S

PucyHok 4.1.9 - ®yHKUMoHanbHaa cxema 3HH

Tabnnua 4.1.15 - TexHuyeckme napametpbl 3HH

HavmeHoBaHue AnanasoH [AuncKkpeTHOCTb 3aBopgckoe 0O603HaueHue
napamerpa 3Ha4YeHum 3aAaHuA 3HauYeHue B MEHI0

Y

poBeHb cpabaTbiBaHWA 0,5 100 01 15 Nep
no HecummeTpun, %
KoadpdpuuneHT Bo3BpaTa N . 095 .
NyCKOBbIX OPraHoB !
YcTaBKa no BpemeHu 0-300 0,01 1 Tep
cpabatbiBaHus, C

Tabnvua 4.1.16 - Mecto

pacnonoeHue yctaBok 3HH B meHto ycTpoicTea

F'nasHoe meHI0

MogmeHio 1

NMogmeHtio 2

MopmeHto 3

YctaBku P3nA -

YcraBkn 1/2

> 3HH
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

4.1.6 3awmTa OT NOBbILWEHHOrO HanpaAXeHus

[nAa 3aWwmTbl NoTpebutenei, Y4yBCTBUTENbHbIX K NOBbILEHUIO HAaNPAXKeHUa (Hanpwu-
Mep, KoHAeHcaTopHble 6aTapen M TpaHcpopmaTopsbl), B YCTPOMCTBE NpeayCMOTPEHbI
Ase crynenu 3MH.

MycK 3aWwmThl OCYLLECTBNAETCA OT NYCKOBbIX OPraHOB MAaKCUMasIbHOTO HanpsAXKeHUa
(Uag, Uge, Uca), 06beanHeHHbIx no cxeme «U/TN». 3awmTa 610KMPYETCa Npu OTCYTCTBUM
curHana «PMB».

dyHKuMOHanbHaa cxema 3MH npueeseHa Ha PucyHke 4.1.10. OnucaHune KoHobUry-
paLMOHHbIX KAtoyel npusegeHo B Tabanue 4.1.17.

TexHUYecKune napameTpbl 3alLnTbl NpuBeseHsbl B Tabamue 4.1.18.

PacnonoxeHue yCcTaBOK B MEHIO YCTPOICTBa NpuseseHo B Tabaunue 4.1.19.

Tabnnua 4.1.17 - KoHpurypaumoHHble ka4 3MH-1 u 3MH-2

HaumeHoBaHue KOHPUrypaLMoHHOro AnanasoH 3aBoacKoe 0O603HaueHne
Knoua 3HayeHui 3Ha4YeHune B MEHI0
an;' B81 - BBoA/BbIBOA 3aLWUTbI U3 e+ ) BBOA 33LLNTHI
penctaua
o OTKN
B77, B82 - [leicTBue 3awmnTbl Curman OTKN CpabaTtbiBaHue

Tabnunua 4.1.18 - TexHnyeckme napametpbl 3MH

HavmeHoBaHue AnanasoH [AuncKkpeTHOCTb 3aBopacKoe 0O603HaueHue
napamerpa 3HaYeHu 3aAaHuA 3Ha4YeHue B MEHI0

YcTaBKa no Hanpsxe-
HUIO BO BTOPUYHbIX 50-200 0,1 115 Ucp
BeAn4YmHax, B

KoadouuneHT Bo3spata
NYCKOBbIX OPraHoB

1,05

YcTaBKka no BpemeHun

0-300 0,01 1 Tcp
cpabatbiBaHus, C

Tabnnua 4.1.19 - MectopacnonoxeHue yctaBoK 3MH-1 1 3MH-2 B meHto ycTpolicTea

F'nasHoe meHIO MoameHio 1 MogmeHio 2 MopmeHto 3

Ycrasku P3nA -> Ycraskn 1/ 2 - 3MH-1

Ycrasku P3nA -> Ycraskn 1/ 2 - 3MH-2
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PucyHok 4.1.10 - dyHKumnoHanbHaa cxema 3MH-1 n 3MH-2

4.1.7 KoHTponb ucnpasHoctu LIH u HanpsaxeHne c60pHbIX WKUH

DYHKUMA KOHTPONS Lenel HanpsyKeHus npefHasHayeHa AJ1A BblABAEHUA Heuc-
NpaBHOCTEN B LENAX HanpsKeHUa U 610KMPOoBaHUA GYHKUMIA 3aLUMT M aBTOMATUKM,
KOTOpPblE B TaKUX PEXMMAX MOFyT paboTaTb HenpaBuabHO. TaKUMKU HEUCNPaBHOCTAMMU
MOTyT BbITb:

®  OTK/IDYEHME aBTOMATUUYECKOTO BbIKNKOUATENA (aBTOMATA) Leneit HanpsxKeHus;

e 0OpbIB Lenelr HanpsxKeHns;

® neperopaHuMe O4HOTO UAN HECKONIbKUX NpeaoXpaHuTeneit B NepBUYHbIX LEensax

nameputenbHoro TH.

Cnocob KOHTPONA UCMPABHOCTM Lener HanpaxeHWa BblbupaeTca yctaBkoW «Tun
KUH» 1 ocywectBnsetcs cnegyowmmm cnocobamum (Tabamua 4.1.20).

1) KoHTpo/ib NONOKeHMA aBTOMAaTa Lenei HanpaxeHua yepes [IB 3awuTbl € Uc-
Nno/ib30BaHMEM ero AOMNONHUTEIbHbIX BNOK-KOHTAKTOB.

OTKOYEHUE aBTOMATMYECKOrO BbIK/AOYATENA MOXET Npoun3oinTn npu K3 B uenax
HanpAXeHUA BCieacTBME OLIMOKM 0BCNYKMBAOLWEro NepcoHana uam Npu HemcnpaBHoO-
CTM caMoro aBTomaTa. MosoKeHWe aBToMaTa KOHTPOIMPYETCA Yepes AUCKPETHbIN BXOA.
Mpw nosasneHnun nornyeckoro Hynsa Ha B «ABT TH» curHan «Hemncnp LH» dopmupyer-
cA 6e3 BblAEPKKN BpEMEHMU.

BbiABNEHHbIe BHYTPEHHEW CUCTEMOM CaMOAMarHOCTUKM HEMCNPABHOCTU Lenen Ha-
NPAXKEeHUA yCTpoicTBa NPUBOAAT K noasneHuto curHana « HUH MK3M», KoTopblit Tak:Ke
NPUBOAMT K BNOKMPOBKM GYHKLMIA 3aLLUT U aBTOMATUKM.
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2) ObpbiB Leneit HanNPAKEHUA BbIABNAETCA NMPU OAHOBPEMEHHOM BbINOAHEHUMU
cneayowmx ycnosuim (PucyHok 4.1.11):

®  OTCYTCTBME BCEX IMHENHbIX HaNPAXKEHWUN;

®  OTCYTCTBME NYCKOBbIX CUTHanos MT3;

®  Ha/jMuyme TOKOB HarpyskMu.

3) MeperopaHne OAHOIO WAN HECKOJIbKUX NPeAoXpaHUTeNnel B NepBUYHbIX Liensx
M3MepUTesIbHOro TpaHchopmaTopa HanpaKeHUa NpuBoaUT K cpabatbiBaHunio KLUH npu
BbINONHEHWMW CNeAYIOWMX YCAOBUIA:

e OTCYTCTBME TOKa 06paTHOW NocNefo0BaTeIbHOCTH;

®  Ha/juuume HanpaxeHus obpaTHO Nocnef0BaTENbHOCTH.

B nocnepgHux agyx cnyyasax curHan «Heucnp LH» popmupyeTcs ¢ Bblaep:KKon Bpe-
meHn «Tcp HUH» (Tabanua 4.1.21).
PacnonoxeHue ycTaBoK B MeHto ycTpoinctea ana KLLH npusegeHo B Tabanue 4.1.22.

SR
Uas U &
<
Usc U
FU<
Uca Hevenp LiH
Myck MT3-1
Myck MT3-2,
Myck MT3-3,
Myck MT3-4
e+
PR —
7>
S
U
71>

PucyHok 4.1.11 — ®yHKUMOHANbHAA CXema KoHTpoaa LIH
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Tabnvua 4.1.20 - KoHdpurypaymoHHble kaoum KUH

HaumeHoBaHue KOHPUrypaLMoHHOro AnanasoH 3aBoackoe 0O603HauYeHne
KAto4a 3HaYeHumn 3HayeHue B MEHI0
BbiBeaeH
ABT TH
B86 — Tun koHTpona LH Un/U2 + AsT TH BbiBeaeH Tun
Un/U2
Tabnvua 4.1.21 - TexHnyeckme napametpbl KUH
HaumeHoBaHue AunanasoH | [MCcKpeTHOCTb 3aBoackoe | O6o3HaueHue
napametpa 3HaYeHu 3apaHua 3HaYyeHue B MEHI0

YcTaBKa no HanpaxeHuto
BO BTOPUYHbIX BENYU- 0,2-100 0,1 20 Un.cp
Hax, B
YcTaBKa no HanpaxeHuto
obpaTHoli nocnesosa- 0,2-100 01 15 U2.cp
Te/IbHOCTM BO BTOPUYHDbIX
BeAn4YmHax, B
KoadouumeHT Bo3spata
NYCKOBbIX OPraHoB No - -—- 1,05 -
HanpAXeHnto
T BO B -

OK HarpysKi BO BTOPUY- | 1 _ 509 0,01 0,5 IHarpyaKkm
HbIX BEIMUMHAX, A
YcTaBKa no Toky cpaba-
TbiBaHWA obpaTHOM no- 0,1-200 0,01 0,5 2.cp
cnepoBaTesIbHOCTU BO
BTOPUYHbBIX BEIMYMHAX, A
KoadouumeHT Bo3spata
NYCKOBbIX OPraHoOB Nno 0,95
TOKY
Y

CTaBKa NoO BpemeHu 0-300 0,01 5 Tep
cpabaTbiBaHuA, ¢

Tabnvua 4.1.22 - MectopacnonoxeHue yctaBok KLIH B meHto ycTpolicTBa

F'nasHoe meHIO MoameHio 1 MogmeHio 2 MopmeHto 3
YcTaBku P3nA -> YctaBkn 1/ 2 -> KoHTposnb LIH
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[Ons paboTtbl aBTomaTnkmn AMNB 1 ABP npeaycMoTpeH opraH KOHTPOAS HanpsrKeHus

Ha COOPHbIX LWMHAX, KOTOpbIN dopmupyeT curHan «Ucw» (PucyHok 4.1.12).
[aHHbI curHan bypet cdopmumpoBaH, eciv Ha BCEX BXOAax dnemeHTa «M» byayT

NPUCYTCTBOBATb SIornyeckume «1». B opmMUpPOBaHUM CUTHaNA yHacTBYHOT:

® OpraH KOHTPOAA NMHeHoro HanpsaxeHna Uag, Ugc U Uca, KOTOpPbIN 6a0KMpyeT
AB BC CA.

dopmupoBaHme «Ucw», ecin ypoBeHb HaNpsXKeHUa HaxoamUTCa He B 3a4aHHOM

AmanasoHe (Tabaunua 4.1.24);

® OpraH KOHTPO/IA HanpsxeHna o6paTHOM NocNes0BaTENbHOCTH;
® OpraH KOHTPO/A HanpsXXeHWa HyNeBOM NoCAes0BaTENbHOCTH;
® OpraH KOHTPO/A 4acToTbl ceTU, GOPMUPYIOLLMIA NOTMYECKMIt «O» Ha CBOEM Bbl-

Xo4e B C/lydae CHUXXeHUA 4aCTOTbl HUXKe 3alaHHOIO YPOBHA;

B anroputme Takxe npegycmoTpeHa 610KMpOBKa NPy HEMCNPABHOCTAX B LeNAX Ha-
npsxeHua (curHan «Heucnp LUH») M Npu OTKAOYEHHOM MOJIOKEHUWM BbIKNOYATENA

(curHan «PMNB»).

PacnonoxeHue ycTaBoKk B meHto gaa «Ucw» npusegeHo B Tabauue 4.1.25.

=
[ =
A

Uas

=Y
[ =
A

PucyHok 4.1.12 — ®dopmuposaHue curHana «Ucw»

Tabnnua 4.1.23 - KoHpurypaLumoHHble Kaoumn gns curHana Ucu

HanmeHoBaHue KOHPUrypaLMOHHOro [AnanasoH 3aBoacKoe 0O603HaueHue
KAtoya 3HaueHui 3HayeHue B MEHI0
B87 — KoHTponb ncnpasHoctu LIH -/ + - Bnok no KUH
B88 — KoHTponb 3Uo -/ + - Bnok no 3Uo
B89 — KoHTposnb PMB -/+ + Pa3p no PMB

50
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Tabnvua 4.1.24 - TexHnyeckmne napameTpbl Ucww

HaumeHoBaHue Ovana3oH | [uckpetHoctb | 3aBogckoe | O6o3HaueHue
napamerpa 3HaueHu 3agaHua 3HaueHue B MEHI0

YcTaBKa No makcumasnb-
HOMY HanpAXeHuto BO 50 -200 0,1 115 Un.max
BTOPUYHbIX BeNIMUMNHAX, B

YcTaBKa No MUHUMab-
HOMY HanpsAXeHuto BO 0,2-100 0,1 90 Un.min
BTOPWUYHbIX BENNYMNHAX, B

YcTaBKa No HanpAXXeHUto
obpaTHol nocnenosa-

0,2-100 0,1 15 U2.max
Te/IbHOCTM BO BTOPUYHDbIX
Be/INYMHax, B
YcTaBKa N0 HanpaXeHuto
Hyneson nociesosa- 0,2-100 0,1 15 3Uo.cp

TeNbHOCTU BO BTOPUYHbIX
BeAn4YmHax, B

KoadopuuneHT Bo3spata
NMYCKOBbIX OPraHoB No - -—- 1,05 -
HanpsaxeHuto 3Uo, U2

YcTaBKa cpabaTbiBaHuA

45 -55 0,01 49,90 Fcp.min
no vacrore, 'y,
KoadopuuneHT Bo3spata
NYCKOBbIX OPraHoB no - - Fyct+0,1ly, -
yacrote
YcTaBKa no BpemeHun 0-300 0,01 5 Tep

Cpa6aTbIBaHMﬂ, C

Tabnnua 4.1.25 - MecTopacnoioxKeHune yCTaBoK B MEHI YCTPOMCTBa

FnaBHoe meH MogmeHio 1 MogmeHtio 2 MopmeHto 3

YcTaBku P3nA -> Ycraskn 1/2 - Ucww

4.1.8 3awwmMTa OT aCUHXPOHHOrO peXKuma
B pabote
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4.1.9 3awmMTa MMHUMAbHOIO TOKa

3MT npeaycmoTpeHa ANA OTKAKOYEHWUA 3NEKTPUYECKUX ABUraTenei npu nortepe
MMM MEXaHMYECKOW Harpy3Kku Ha Bany (TeXHONOrMYecKas 3awmTa).

3awwmTa cpabaTtbiBaeT NpU CHUNKEHUM BCeX Ga3HbIX TOKOB HUXKE 3a[aHHOM YCTaBKM.
3awwmTa 610KMpyeTCA NpU OTCYTCTBUM curHana «PMB». 3awmuTa MoXKeT AeicTBoBaTb Ha
CUTHAN U Ha OTK/IOYEHME.

dPyHKUMOHanbHaA cxema 3MT npusegeHa Ha PucyHke 4.1.14. OnucaHune KoHobUry-
PaUMOHHbIX KAtoyel npusegeHo B Tabaumue 4.1.29.

TexHUYecKne napameTpbl 3alLnTbl NpuBegeHsbl B Tabamue 4.1.30.

PacnonorkeHue yCcTaBOK B MeH0 ycTponcTea npueeaeHo B Tabauue 4.1.31.

PucyHok 4.1.14 — ®yHKUMOHANbHAA cxema 3MT

Tabaunua 4.1.29 - KoHdurypaumnoHHble Knoum 3MT

HanmeHoBaHue KOH}UrypaumoHHoro AwnanasoH 3aBopcKoe 0O603HaueHue
Kntova 3HauyeHui 3HauYeHue B MEHI0
B96 - Bsoa/BbiBOS, 32 3 feicT-
A/86IBOA 3UIMTHI U3 AeiicT -/+ - BBog, 3awuThl
BUA
. OTKN
B97 - JencTene 3awwmThbl Curan OTKN CpabartbiBaHue

Tabnnua 4.1.30 - TexHnyeckmne napameTpbl 3MT

HaumeHoBaHue Awnana3soH JAUNCKpeTHOCTb 3aBopacKoe 0O603HayeHue
napametpa 3HA4YEeHUIn 3aAaHuA 3Ha4YeHue B MEHI0

Tok cpabaTbiBaHWA BO

P 0,1-200 0,01 0,5 Icp
BTOPUYHbIX BEIMYMHAX, A
KoadpdpuuneHT Bo3BpaTa N N 105 N
NyCKOBbIX OPraHoB !
YcTaBKa no BpemeHu

P 0-300 0,01 1 Tep

Cpa6aTbIBaHMﬂ, C

52 27.12.31-100-23566247



PykoBoacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Tabnvua 4.1.31 - MecTopacno/sioxeHue ycTaBok 3MT B MeH0 yCTpoicTBa

FnasHoe meH MogmeHio 1

MoagmeHio 2

NogmeHto 3

YctaBku P3nA - YcraBkn 1/2

> 3MT

4.1.10 3awuTa oT HecummeTpum pasHbIX TOKOB
3H® npepHasHavyeHa Ana 3alLMTbl ABUrAaTENbHOW HArpy3Ky OT HEeNosIHOdasHbIX pe-
XUMOB paboTbl (PrcyHoK 4.1.15). Ycnosuamm cpabatbiBaHWA 3aLLMTbl ABAAIOTCA:
e abconoTHOe 3HayeHMe ToKa 06paTHOM MocnefoBaTENbHOCTU AO/KHO 6biTb

6onblue ycTaBku cpabaTbiBaHus;

e TOK 06paTHOM NOC/ieA0BaTe/IbHOCTU, BbIPAXKEHHbIW B NPOLEHTaX OT TOKa Mps-
MO NocneaoBaTeNbHOCTU, JOMKEH BbiTb 60/blUe 334aHHOMO YPOBHSA.

Tcp 3HO 8102

PucyHok 4.1.15 — ®yHKUMOHAAbHAA cxema 3HP

Myck 3Ho Joc |

e — ol
—— o am [

OnucaHne KOHOUTypaumMoHHbIX Katouel npuseseHo B Tabnuue 4.1.32. TexHuue-
CKMe MapameTpbl 3awuTbl npuBeseHbl B Tabnuue 4.1.33. PacnonoskeHne yCTaBoOK B
MEHI0 yCTpoicTea npmeegeHo B Tabavue 4.1.34.

Tabnnua 4.1.32 - KoHourypaumoHHble Knoun 3HO

HaumeHoBaHWe KOH$UrypaLoOHHOro [AnanasoH 3aBogckoe | O603HaueHue
KAlouva 3HaueHui 3HaueHue B MEHI0
B101 - Beoa/BbiBOA, 32 3 feincT-
A/86IBOA 3UIMTHI U3 AeiicT -/ + - BBog, 3awWwuThl
BUA
o OTKN
B102 - [eiicTBMe 3awwuThl Curnan OTKN CpabartbiBaHue

27.12.31-100-23566247
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Tabnnua 4.1.33 - TexHnyeckmne napameTpbl 3HO

HanmeHoBaHue [AunanasoH | [lMCKpeTHOCTb 3aBoackoe | O603HaueHue
napamertpa 3HaueHui 3apaHuA 3HaueHue B MeHI0

YpoBeHb cpabaTbiBaHUA 0,5 100 01 15 Nep
no HecummeTpuu, %
YcTtaBKka cpabaTbiBaHua
no ToKy obpaTHol no- 0,1-200 0,01 0,25 lep
CNefoBaTelbHOCTU BO
BTOPWUYHbIX BEIMUYMHAX, A
KoadoduumeHT Bo3spata N . 095 N
MYCKOBbIX OPraHoB !
Ycras Bl

CTaBKa N0 BPeMeHu 0-300 0,01 1 Tep
cpabatbiBaHus, C

Tabauua 4.1.34 - MectopacnonoseHue yctaBok 3H® B meHto ycTpoictsa

TnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

YcraBku P3nA -> Ycraskn 1/2 -> 3H®

4.1.11 3awumTa OT Ny/AbCaLnii TOKOB Harpy3Ku

3almMTa NPUMEHAETCA ANA AMArHOCTUKM arperaTta «3/1eKTpoABuraTe/ib-mexaHu3m» B
C/lyyae BO3HWKHOBEHWA MOBLILIEHHOTO YPOBHA MYy/bCUPYIOLLEN C YAaCcTOTOW BpaLLeHuUs
NPMBOAMMOrO MexaHW3Ma Harpysku (Hanpumep, BcaeacTBME NPOCKa/b3biBaHUA PEMHA
no WKuay).

YpoBeHb NynbcalyMy BbipaXKaeTcs B MPOLLEHTaX OT HOMWHANbHOW MAN MaKCMMai b-
HOWM MOLLLHOCTW Harpy3Ku B 3aBUCMMOCTM OT UX COOTHOLLEHMA U BbIYMCNAETCA NO Bblpa-
KEHUAM:

Pvake = Pumn
Prvnse = T' 100% npn Puakc < Pyom
HOM

Puake — Pumn
Poyasc = —————100% npu Pyakc = Pyom
MAKC

roe:
Pmake M Pyyn — MakcMmManbHOe M MMHUMaIbHOE 3HaYeHWe MOLLHOCTM, U3MepeHHoe
3a YCTaHOB/IEHHbBIV Nepuoa;

Phom — HOMWHaNbHaA MOLLHOCTb 3/1IeKTpoABUraTena.
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ﬂ I % Myci3NT Jnc |
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PucyHok 4.1.16 — ®yHKUMOHaNbHaA cxema 3MNT

MN3meHeHWe aKTUBHOM MOLLLHOCTM KOHTPOAMPYETCA B 3alaHHOM YCTaBKOW UHTepBa-
Nle BpemeHu, MpeBblllalolleM Nepuos, BpalleHUsa NpUBOAUMOrO 3/1eKTpoABUraTesem
mexaHnama «Tnyabey».

[na Toro ytobbl 3aWMTa He PUKCMpPOBANA pesKkMe nepenagbl MOLLHOCTU NPU BKIIO-
YEHUM U OTKIHOUEHUM BbIK/ItOYATENS, MYCKOBOM OpraH AEeUCTBYET TOJIbKO MPU HannMumm
curHana «PMB» (PucyHok 4.1.16).

OnucaHue KOHOUrypaUMOHHbIX Katouyen npusepeHo B Tabauue 4.1.35. TexHuuye-
CKMe napameTpbl 3alWuTbl npueeaeHbl B Tabauue 4.1.36. PacnonoeHne ycTaBoK B
MEeH!0 ycTpoKcTBa npusegeHo B Tabanue 4.1.37.

Tabnvua 4.1.35 - KoHdurypaumoHHbie katoum 3MNT

HaumeHoBaHue KOHPUrypaLMoHHOro AnanasoH 3aBoacKoe 0O603HauyeHne
Knoua 3HauyeHu 3Ha4YeHune B MEHI0
B106 - Beoa/BbiBOA, 3aLLMTbl U3 AEUCT-
a/ A saly A -/ + - Bsog, 3awwmnThl
BUA
OTKN

B107 - Oeii OTKN Cpab

[JeiicTBue 3awuTbl Curnan pabatbiBaHue

Tabnnua 4.1.36 - TexHuyeckme napametpsl 3MT

HaumeHoBaHue AunanasoH | [AUCKpeTHOCTb 3aBoackoe | O6o3HaueHue

napametpa 3HAYEeHUIn 3aAaHuA 3HauYeHue B MEHI0

S;poseHb cpabatbiBaHus, 0,5 100 01 20 Nep
(]

Mepuog nynbcaumii, ¢ 0,2-10 0,1 1 Tnynbc
KoadouumeHT Bo3spata N . 0.95 .
NyCKOBbIX OPraHoB !
YcTaBKa no BpemeHu 0-300 0,01 5 Tep
cpabaTbiBaHus, C
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Tabnnua 4.1.37 - MecTopacnonoxeHue yctaBokK 3MNT B MeHI0 yCTpolicTBa

FnasHoe meH MogmeHio 1 MoagmeHio 2 NoameHto 3

YctaBku P3nA - YcraBkn 1/2 - 3NT

4.1.12 TennoBas neperpyska 34

[na BbiNONHEHWA GYHKUMI 3aLWMTbI 91EKTpOABUraTeNel OT Neperpysku B ycTpoit-
CTBE MPEeAyCMOTPEHa WHTErpanbHO-3aBUCUMAs XapaKTepUCTUKA cpabaTbiBaHWA, KOTO-
pas CTPOMTCA Ha OCHOBE TEN/I0BOM MOAENMN aneKkTpoasuratens (PucyHok 4.1.17).

) Bt N
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T B111 S B112 P
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Bt nyck - —‘T’—'.;Ti»feﬂmi nyck Inc
B114
~ Bt<
Btoct g & )
< 3anpet nycka -

OTKNKYEHD >

PucyHok 4.1.17 — ®yHKumnoHanbHaa cxema TN 34

Mporpamma 3awmTbl NO3BOAAET:

KOHTPO/IMPOBaTb TEMNNOBOE COCTOSIHME 3/1eKTPOABUraTeNa Nociae ero BK/AlYe-
HMA KaK B HOMWHAbHbIX PEeXMMax paboTbl, TaK v MPU Neperpyskax;
MMUTUPOBATb OXNaXKAEHUE 3/IEeKTPOABUraTeNs NOCAe YCTPaHEHUA Mneperpysku
VN MOJTHOM OCTaHOBKM C MOCTOAHHOW BPEMEHW, COOTBETCTBYIOLLLEN MOCTOAHHOWM
BPEMEHW OXN1aXKAeHuUA;

NpX NOBTOPHbLIX MYyCKax U MepuoanYecknx neperpyskax yuntbiBaTb HaKoOMIeH-
Hblli paHee Ten10BOW UMMYAbC;

OCYLLLECTBAATb AMArHOCTUKY arperaTa «31eKTpoaBuratesib-MexaHM3m» npu ove-
peaHOM MycKe NyTem CpaBHEHWA NPUPAaLLEHMA TENN0BOrO MMMy/bCa 3a Bpems
MYCKa C KOHTPO/IbHbIM 3HAYEHUEM;

3anpewatb NyCcK 31eKTpoABMraTena Mpu OCTAaTOMHOM TEMJ0BOM MMMy/bCe,
MPeBbIWatoLLEM KOHTPO/IbHOE 3HaYeHMe.

56
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TennoBoe COCTOAHWE 3/1eKTpoABUraTeNiei, PaboTalolMX B TAMNKE/bIX YCAOBMAX MyC-
Ka, NOABEPKEHHbIX YaCTbIM Meperpyskam no TEXHONOMMYECKMM npuynHam, byaeT on-
peaenaTbcA He TO/IbKO CTEMeHbio Neperpysku U eé AUTeNbHOCTbIO, HO M MpeaLlecT-
BYHOLLMM TEM/0BbIM COCTOAAHUEM.

Mo3ToMy XapaKTepucTnka cpabaTtbiBaHWA 3aLMTbI A0XKHA BbITb MHTErPasIbHO 3aBU-
CMMOMI OT TOKa, Y4uTbIBaTb NpeALLecTBytolee neperpyske Tena0Boe COCTOAHME, MPO-
LLeCC OTAauM TeNa, Kak B PeXKMMe neperpysku, Tak 1 B HOPMaibHOM pexkmme paboTbl 1
OTKNtOYeHMM OT ceTu. CTPYKTypa MOCTPOEHMS TaKoro aaropuTma 40/IXHa COOTBETCTBO-
BaTb AnddepeHUnanbHOMY ypaBHEHMIO, YYMTbIBAIOLLEMY OTAAYy Tenaa C NoBEPXHOCTH
06MOTKM:

dB

TH-E=KIZ—T-B, (4.1)

roe:
B — TennoBoit MMNybC, OTpaXKatoWwmnii TeNI0BOe COCTOAHWE SNEKTPOABUrATENS;
Ty — NOCTOSIHHAA BPEMEHW HarpeBa (OXNaxAeHWs) 3N1eKTpoABUraTens;
T— KO3)OULMEHT UHTETPUPOBAHUSA;

K, = Iskg / lc3 — KPaTHOCTb TOKa neperpysKu.

ITOMY BbIpaKEHUIO COOTBETCTBYET nepeaaToyHas GyHKUMA MHEPLMOHHOMO 3BeHa.
Takum o6pa3om, HaKomneHWe TeNa0BOro MMMy/bCa BO BPEMEHW MPOUCXOAMUT MO 3KC-
NOHEHUMaNbHOMY 3aKOHY. KoaddUUMEHT MHTerpupoBaHua T nogobpaH Takum obpa-
30M, YTOBbI CHUKEHWE TENNOBOrO MMMY/bCA NOC/E CHATUA Neperpysku NPOMCXoanio ¢
NMOCTOAHHOM BPEeMEHM, COOTBETCTBYHOLLEM MOCTOAHHON BpPeMeHM oxnaxaeHus pabo-
Tatowero anexktTpoasuratens. NMpu OTKAOYEHUM NEKTPOABUIaTENsA OT CeTU KO3bdUL M-
€HT T [OJ/IKEH COOTBETCTBOBATb MOCTOSHHOM BPEMEHW OXNAXKAEHWUA OCTaHOB/IEHHOTO
Asuratens.
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Ha PucyHKe 4.1.18 npuBegeHbl 3aBUCUMOCTHM B; = f(t) B pa3inuHbIX pexknmax pabo-
Tbl 3/1eKTPOABUraTENS.

|’

254 3

fep 1 fep 2 f

PucyHok 4.1.18 — 3aBUcMOCTU B; = f(t) Npn pa3nnyYHbIX KPaTHOCTAX TOKa K;:
1 —3aBucumocTs B, = f(t) npu KpaTHOCTM TOKa neperpysku K;;
M YCTPAHEHMU NePerpy3kn 40 MOMEHTA OTK/IIOYEHUA 3/1EKTPOABUIATENS;
2 —3aBUCUMMOCTb B; = f(t) npu KpaTHOCTM TOKa neperpysku K,
M OTK/IOYEHUN INEeKTPOoABUraTeNa Npu goctmeHuun B, = 100;
3 —3aBMCMMOCTb B; = f(t) npu KpaTHOCTM ToKa neperpy3ku K,
W OTK/IIOYEHWUW 3N1eKTpoaBUraTens.

MocKoNbKy TOK 06paTHOW MOC/NeA0BaTEeNIbHOCTM Bbi3blBAET MOBbIWEHHbIW Harpes
06MOTKM POTOpPa, COCTABAAIOLLAA 3TOrO TOKa BXOAMT B BblparKeHUe A/1a onpeaeneHus
9KBMBANIEHTHOrO TOKA, BbI3bIBAIOLLErO HArPeB 3/1eKTpoaBuraTens, ¢ KosdouumeHtom K:

Iokg = /If +K- 13 (4.2)
rae:

|, — BbIUMC/IEHHbIM TOK MPAMOI NOCAeA0BaTeIbHOCTY;

|, — BblYMCNEHHbIV TOK 06paTHOW NocNes0BaTeNbHOCTH;

Iskg — 9KBUBANIEHTHbIW TOK, NO KOTOPOMY OLLeHMBAETCA Neperpy3oyHas cCnocobHOCTb
apurartens;

K — K0adpdUUMEHT, yunTbiBalOWMIA LOEeBOe yyacTMe ToKa obpaTHOM mociefoBa-
TENbHOCTU B TENIOBOW MOAENW ABUraTENS.
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MOMEHTOM Hayasia NycKa 3/1eKTPOABUraTeNA CUUTAETCA MOMEHT NPEBbIWEHNA K-
BMBAJIEHTHOrO TOKa 3afaHHOW ycTaBKM «lcp». MOMEHTOM OKOHYaHMA — MOMEHT CHU-
EHUA HUKE 334aHHON YCTaBKMU. [JaHHbI MPOMEXYTOK BPpeMeHU ABAAETCA BpeMeHem
NycKa 3/1eKTPoABUraTesIA, a MaKCMMasibHbI TOK 3@ 3TO BPeMS — MYyCKOBbIM TOKOM 3/1€K-
Tpoaguratens. Toraa Bpems cpabaTbiBaHMA 3aLLMTbI ONPESENAETCA NO BbiPaXKeHUIO:

KI2 —B:
tCP =T-In ﬁ , (43)

rae:
K, = Iskg / Icp — KPaTHOCTb TOKa NeperpysKku;
T =Ty — NOCTOAHHAA BpeMeHU Harpesa ABurartens;
B, — HayanbHOEe TENOBOE COCTOSIHME ABUraTens (Tekyliee 3HauyeHWe TennoBoro
MMMYbCa), BbIPaXKeHHbIN B 0.€e.

Mpw BKAKOYEHUN ABUraTENA U3 KXOJOLHOIO» COCTOAHMA Ha MOMEHT BKAtOYeHUA By =
0. Pacuet Tennosoro nmnynbca npomssogutca npu K, > 1 no BbipaxeHuto:

-t
B, =KZ— ((K2—1)-e /), (4.4)
rae t— TeKyulee 3Ha4yeHne spemeHn 40 OTKAKYEHUA ABUTaTeNA.

Mpu K, < 1 3HayeHWe TeENNOBOro UMMy/bCca ONpPeaesnsaeTca TenJ0BON MOAENbIO NO
BbIPaXKEHUIO:

B, =Kf (1-e"1), (4.5)
rae:
T =Ty — ona paboTatouLero gsuratens;
T =To — ANA OCTAaHOBNEHHOrO ABUraTens.

Mocne OTKAOYEHWUA NEKTPOABMIaTeNA 3aLLMTON OT NepPerpysKn yCTPoOMCTBO Npouns-
BOAWT pacyeT BPEMeHM [0 CHATMA GNOKMPOBKM Ha BKAKOUYEHME 3S/1EKTPOABMIaTeNs.
MOMEHTOM CHATMA BNIOKMPOBKMN CHMTAETCA AOCTUMKEHME TaKOro TEena0BOro COCTOAHUA
3N1eKTPOABUraTeNs, NPU KOTOPOM TEKYLWMIA TenaoBoi nmnynbce (B,) 6yaeTt meHbue (100

- Bt_KOHTp) .
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Mpv BBEAEHWUU UHTErpaNbHO-3aBUCUMOM XapPaKTEPUCTUKN MOXKET OCYLLECTBAATHLCA
[OMarHocTMKa ycnosuit nycka (Tabaunua 4.1.38). CurHan «Taxkenblt nyck» byaet cdop-
MWPOBaH, €CNN NPUpPaLLEHNE TeNJ0BOTO MMMY/bCa 3a BPems NycKa MpeBbiCUT 3a4aH-
HOE YCTaBKOM 3HayeHue:

AB'c,r[ycn( = Bt,nycn( - Boc‘r > BLKOHTp' (46)

roe:

Bt nyck — 3HaY€HMe Tena0BOro MMMy/bCa Ha MOMEHT OKOHYaHMA NyCcKa, Koraa TOoK
CHM3UACA meHee ycTaBku TI1;

Bocr — 3HAYEHMeE TeNN0BOro MMNYy/bca HA MOMEHT Hayasa Nycka, Koraa ToK Npesbl-
CWJ1 3HAYEHMe YCTaBKY;

Bt yonrp — YCTaBKa MO TENNIOBOMY MMNY/IbCY, ONPeAeNeHHan U3 yCI0BUiA HOPMasbHO-
ro nycka.

KomaHaa «3anpet nycka» 6yaet cdopmupoBaHa, ecam TENJ0BOE COCTOAHME 3NEK-
TPOABMUraTeNsA Ha MOMEHT OTK/IKOYEHWUA HE AOMYyCKaeT MOBTOPHOrO MycKa Mo YC/I0BUIO
HeAoMyCTUMOro ero Harpesa:

B; > 100 — Bt wonp- “4.7)
Mpw nepepbiBe B MUTaHUN YCTPOMCTBA TENJIOBOE COCTOAHME ABUTATENA COXpaHAeTcA
B 3HEProHe3aBMCMMOM NaMATU, HO HE MePeCcYNTLIBAETCA NOCAE ero BOCCTAHOBIEHUSA.
PekomeHpaumm no BbIOOPY YCTAaBOK M XapaKTepucTUKu cpabatbisanua TN 3/ npea-

ctasneHbl B MPUTOXKEHNNA B.

Tabnnua 4.1.38 - KoHpurypaumoHHble Katoum TN 3/

HaumeHoBaHue KOHPUrypaLMoHHOro AnanasoH 3aBoacKoe 0O603HaueHne
Knova 3HaYeHu 3HauYeHue B MEHI0

B111 - Beoa/BblBOA, 3aLLMTbI U3 AEICT-

a/ A sauy A -/ + - BBoga 3awuThI
BUA

o OTKN
B112 - fleicTBMe 3aLUUTDI Curan OTKN CpabaTtbiBaHue
B113 - Taxenblv nyck -/ + - TAXKenbl NycK
B114 - 3anpet nycka -/ + - 3anpet nycka
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Tabnvua 4.1.39 - TexHnyeckne napameTpbl TN 3/,

HaumeHoBaHue Ovana3oH | [uckpetHoctb | 3aBogckoe | O6o3HaueHue
napamerpa 3HaueHu 3agaHua 3HaueHue B MEHI0

YcTaBKa no TOKY BO BTO-

0,1-200 0,01 5 Icp
PUYHbIX BENNUYNHAX, A

KoadoduumeHT Bo3spata
NYCKOBbIX OPraHoB No - - 0,95 -
YPOBHIO NyAbcaLui

MocToAHHaA BpemeHn 500 -

1 900 T
HarpeBa 3/, ¢ —30000 Harp
MocToAHHaA BpemeHn 500 -

1 1500 T
oxnaaeHna 3/, ¢ ~30000 oxn
KoadoduumeHt yuactus
TOKa obpaTHoW nocneno- 1-5 0,1 3 KI2
BaTENbHOCTU
KOHTpoAbHbIN TennoBol 0,5-90 01 40 Bt_KoHTp

umnynsc, %

Tabnnua 4.1.40 - MecTopacnosioxeHue ycTaBok T B MeH0 yCTponcTBa

FnaBHoe meHK MogmeHio 1 NMogmeHio 2 NopmeHto 3

YcTaBku P3nA -> Ycraskn 1/ 2 -> T
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4.1.13 NlornyecKasn 3awmra WUH

N3 npegHasHayeHa ans nnMkeuaaumm K3 Ha cbopHbIx WKHax 6e3 BblaepKKu Bpe-
MeHW. [Jns 3TOro curHanbl OT NYCKOBbIX opraHoB MT3 oTXoAAlMX NPUCOeAMHEHWNI 3a-
BOJATCA HA AMCKPETHble BXOAbl BbILWECTOALLMX 3aLUUT B KayecTBe BXOAHOrO CUrHana
«Bbnok N3LW». B 3aBMcMmocTu oT Tna cxembl J13LW gaHHbIM curHan (PucyHok 4.1.20):

e 6nokupyert gericteme 13U npu napannenbHom cxeme;

® paspellaeT AelcTBME 3aLUTbI NPU NOCNEA0BATENBHOM CXEME.

OTKNOYEeHWEe BBOAHOIO BbIKNOYATENA MPOUCXOAMUT NO UCTEYEHUMU PEryanpyemon
BblAEPKKN BpemeHU «Tcp n3w» B cayyae Hananuma curHanos «Myck MT3-3» nam «Myck
MT3-4» 1 OTCYTCTBUM BOKUPOBKM OT YCTPOMCTB OTXOAALLMX NPUCOEANHEH NI

Mpy ANAUTENbHOM HaZMYMKM NOTUYECKON eAMHWLUbl Ha BXode A/A MapannenbHown
CXeMbl W OTCYTCTBUM CUrHaNa ANA NOCNefOBaTENbHON cxembl, GOPMUPYETCA CUTHaN
HeucnpasHocTn «Hencnp N13LWL».

& | BU16 1o

,
— SO

B116

5c
B117
(86 [Eroc s >y L) <l
L 1]

PucyHok 4.1.19 — ®yHKumoHanbHaa cxema J13LL

OnuncaHue KoHPUrypaumoHHbIX Katodei 13U npuseaeHo B Tabaunue 4.1.41. TexHu-
Yeckue napameTpbl 3awWwmTbl NpuseaeHsbl B Tabanue 4.1.42. PacnonoxeHue yCcTaBoK B
MEeH!I0 yCTpoicTBa npueeneHo B Tabnunue 4.1.43.
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Tabnvua 4.1.41 - KoHdurypaumoHHble katoum 131U

HaumeHoBaHue KoHpUrypa- AnanasoH 3asoacKoe 0O603HauYeHne
LMOHHOIO K/to4a 3Ha4YeHuM 3HauYeHue B MEHI0
B116 - Beoa/BbiBOA, 3aLMThI
" A/ A 3auy -/ + - BBog, 3aLmThbI
u3 gencreuna
MapannenbHas
B117 - Tun N3 P MNapannenbHan Tun
MocnepoBatensHas
Flapannen bHasd cxema
EC1 Ddugep Nei Beoa Net EC?
ST Myck MT3 Bnok N3 f
X35 —-—[ X36 X312 B X313
dugep Ne2
Myck MT3
X35 —"-— X386
MNocnegoeaTentHan cxema
ECA dugep Nel dunep Ne2 Beoa Ne1 EC2
ﬁ Bnok N3l F
Myck MT3 Myck MT3
X37 }—VVA X38 X37 }—VVA X3:8 X312 & x3.13

PucyHok 4.1.20 — NMapannensvHaa n nocnegosatesnbHaa cxembl J13LL

Tabnnua 4.1.42 - TexHuyeckme napametpbl J13LL

HavmeHoBaHue Awvana3oH [AunckpeTHOCTb 3aBopgckoe 0O603HaueHue
napameTtpa 3HaYeHun 3apaHuAa 3HauYeHue B MeHI
YcTaBKa no BpemeHun
P 0-300 0,01 0,2 Tep
cpabatbiBaHus, C

Tabnvua 4.1.43 - MecTto

pacnosnoxeHue ycTasok J13LL B meHto ycTpoicTea

FnaBHOe meHI0

NMogmeHio 1

MopgmeHtio 2

MopmeHto 3

Ycrasku P3nA ->

YcTaBku

1/2 > 3w
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4.1.14 lyrosas 3awuTa

[yrosas 3awuta npegHasHayeHa A/1A BbISABNEHUA U IMKBUAAUUN KOPOTKUX 3aMbl-
KaHWI B pacnpefenntenbHblX YCTPOMCTBAX, CONPOBOXKAAIOLLMXCA OTKPbITbIM FOpeHnem
3N1eKTPUYECKOM ayru.

[ns 3Toro B 3awmTe npeaycmoTpeH curHan «A43», Ha KoTopbliii MoryT 6biTb 3aBe-
OEHbl BbIXOAHbIE Lenu oT BHEWHUX AaTYMKOB AyroBoi 3awmTsbl (PucyHok 4.1.21). Onn
VCKNIOYEHUA HECENIEKTUBHOIO OTK/IKOYEHUA NPUCOEAMHEHUA NPU NOXKHOM 3acBeYunBa-
HWUM JATYMKOB BO3MOKEH BBOJ, AOMNOHUTE/IbHOIO KOHTPOJIA NO TOKY.

B121

5c
B lms  — -

‘J —_—
R =
R
o1=
B122 _
<= =
- \I B121
< mIE

PucyHok 4.1.21 — dyHKUMOHanbHasa cxema [3

Mpy NOCTOAHHOM Hanuuuu curHana «AA3» bopmupyeTca CUrHan HemcnpaBHOCTU
Aayrosoi 3awmTbl «Heucnp A3», KoTopblli 6710KMpyeT cpabaTbiBaHMe 3alLMTbl 40 MO-
MEHTa YCTPaHEeHUA HeUCNPaBHOCTHU.

OnucaHune KOHOUrypaUMOoHHbIX Katoden [13 npuseneHo B Tabauue 4.1.44. TexHuue-
CKMe napameTpbl 3awmTbl npuBedeHbl B Tabauue 4.1.45. Pacnono)eHwe ycTaBOK B
MEH!I0 yCTpoicTBa npueeseHo B Tabaunue 4.1.46.

Tabnuua 4.1.44 - KoHdurypaumoHHble Karoum N3

HanmeHoBaHue KoH}uUrypa- AwnanasoH 3aBoacKoe 0O603HaueHue
LMOHHOIO KAlo4a 3HayeHum 3Ha4yeHue B MEHI0

B121 :BBO,CI,/BbIBO,EI, 3alMThbI )+ : BBO 3aUWTH!

n3 gencremna

B122 - MycK no Toky -/+ - Myck no |
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Tabnvua 4.1.45 - TexHuyeckme napameTpsbl 3

HaumeHoBaHue DOunanasoH | [AuckpeTtHocTb | 3aBoackoe | O603HaueHue
napamerpa 3HaueHuii 3afaHuA 3HaueHue B MEHI0
ToK cpabaTbliBaHMA BO
P 0,1-200 0,01 5 Icp
BTOPUYHbIX BE/IMYUHAX, A
Koa NUMNEHT BO3BpaTa
dduyy p 0,95

MYCKOBbIX OpraHoB

Tabnunua 4.1.46 - MecTopacnonoKeHue ycTaBok [13 B MeHIo yCTpOICTBa

FnaBHOe mMeHI0 Moamexio 1 NoameHto 2 NoameHto 3

YcraBku P3nA - Ycraskn 1/2 -> 03

4.1.15 3awmTta MaKCMMaibHO MOLLHOCTH

3almMTa MaKCMMabHOM aKTUBHOW MOLLHOCTM BbIMOJIHAET GYHKLMMU KOHTPOAA U OT-
K/IIOYEHUA HarpysKku, notpebisemas MOLLHOCTb KOTOPOWM NpeBbiaeT AONYCTUMYHO Be-
NnunHy. MNpeaycmoTtpeHo gge ctyneHn 3MM, KoTopble MmoryT 6biTb HacTpoeHbl (Pucy-
HOK 4.1.22):

® Cy4yeTOM HanpaBAEHUA MOLLHOCTU;

® C JeNCTBMEM Ha CUTHAM UAWN Ha OTK/OYEHME.

Mpn Heobxo4MMOCTH, NepBasn U3 CTYNEHEN MOXKET AeNCTBOBATb C BblAEPKKOW Bpe-
MEHM Ha CUTHaA, a BTOpasA — Ha OTK/IOYEeHMe C NOC/eAyoLWnM BKAtoYeHnem no AlB.

MPUMEHUTENBHO K CUHXPOHHbLIM ABUraTeNsIM 3alUUTa MAKCMMA/IbHOM peaKTUBHOM
MOLLHOCTM MOXKET BbIIBNATL MOTEPIO BO3OYKAEHUA NEKTPUYECKOM MALLMHOM U NPOU3-
BOAMTb e OTK/oYeHume.

OnucaHne KOHOUIYpaUMOHHbIX Katouer 3MM npuseaeHo B Tabavue 4.1.47. TexHu-
YyecKkue napameTpbl 3awWwuTbl NpuseseHsbl B Tabamue 4.1.48. PacnonoskeHue ycTaBoK B
MEH!0 ycTpoKicTBa npusegeHo B Tabanue 4.1.49.
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Tabnnua 4.1.47 - KoHpurypaumoHHble kaoun 3MM-1 u 3MM-2

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HauYeHne
LIMOHHOrO K/oYa 3HauYeHui 3HayeHue B MEHI0
B126, B131 - Bf;op./sblso,q s ) Tp—
3aLLMTbI M3 AeitcTBuA
il B -
P HM-

B128, B133 — Tun KOHTpOAU- AKTUBHas AKTBHAS Tun
pyemoi MoLWHOCTH PeaktuBHan
B129, B134 - [elicTBMe 3aLu- OTKN OTKN CpabaTeizanme
Tbl CurHan P

] ey

B127
AN B126
i Tep M1 oooo
B128
@
CR- R .
B132
<1z B131
[} TcpEMM—Z
T
.n S Py MM-2 M2 o [S |
B133
e

PucyHok 4.1.22 — dyHKumnoHanbHaa cxema 3MM-1 n 3MM-2
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Tabnvua 4.1.48 - TexHuyeckme napametpbl 3SMM-1 n 3MM-2

HaumeHoBaHue DOunanasoH | [AuckpeTtHocTb | 3aBoackoe | O603HaueHue
napamerpa 3HaueHuii 3afaHuA 3HaueHue B MEHI0
MouwHocTb cpabaTbiBa- 25—
Hus, KBT (KBAP) ~ 15000 ! 400 P(Q)ep
Koapuupent Bosspata | o gq 0,01 0,95 Keo3s
MYCKOBbIX OpraHoB
YcTaBKa no BpemeHun 0-30000 1 30 TCp

Cpa6aTbIBaHVIFI, C

Tabnvua 4.1.49 - Mectopacno/ioxeHue ycTaBok 3MM B MeH}0 yCTponcTBa

FnaBHoe meH MogmeHio 1 MogmeHio 2 NopmeHto 3

YcraBku P3nA -> Ycraskn 1/ 2 -> 3MM-1

YcTaBku P3nA - Ycraskn 1/ 2 - 3MM-2

4.1.16 3awuTa OT NOTEPU NUTAHUA

3almTa OT NOTEPU NUTAHUA NPeAHa3HAYeHa 414 BbIABAEHUA PeXMMma NoTepu nuTa-
HUA CUHXPOHHBIX ABUraTENEN N NOAMUTKN MMM BHELLHEN CETU.

Ona atoro npegycmotpeHo ase ctynenun 3MM-1 v 3MM-2, KaXkgaa U3 KOTOPbIX MO-
em BbITb HacTpoeHa B cneayolmx KoHourypaumax (Tabauua 4.1.50):

e ¢ 6NOKMPOBKOW MO AUCKPETHOMY BXOAY;

® C KOHTPOJIEM YPOBHA IMHENHbIX HaNPAXKeEHUN;

® C KOHTPOJIEM HAMpaBieHUA aKTUBHOWM MOLLHOCTMU.

TexHW4YecKkne napameTpbl 3almTbl NpusBegeHsbl B Tabavue 4.1.51. PacnonoxeHue
YCTaBOK B MEHI0 yCTpolicTBa NpusegeHo B Tabanue 4.1.52.
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Tabnnua 4.1.50 - KoHpurypaumoHHble katoum 3MMN-1 1 3MMN-2

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HauYeHne
LMOHHOIO K/to4a 3Ha4YeHu 3Ha4YeHue B MEHI0
B136, B146 - BBoa/BbIBO,
. A/ A -/ + - BBog, 3aLmThI
3aLLMTbI U3 AEenCcTBUA
B137, B147 - KoHTponb Ha-
npaB/ieHnsa aKTUBHOWN MOLL- -/ + - Baok no OHM
HOCTU
B138, B148 - 6noKkMpoBKa no
P -/ + - Bnok no B
B
B139, B149 - KoHTpoAnb Ha-
P -/ + - Myck no Un
npAXeHus
yek 3MM-1
Tep 3MN-1
[0B [Bnox3nn —{
B137
3uak P —
yek 3MMN-2
Tcp 3M0MN-2
e ]
[08 [Bnox3nn —{
B147
3nak P —{

PucyHok 4.1.23 — ®yHKumMoHanbHaa cxema 3MM-1 v 3MM-2
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Tabnvua 4.1.51 - TexHuyeckme napametpbl 3MM-1 v 3MM-2

HaumeHoBaHue OvanasoH | [uckpetHoctb | 3aBogckoe | O6o3HaueHue
napamerpa 3HaueHu 3agaHua 3HaueHue B MEHI0

YcTaBKa cpabatbiBaHuA

45-50 0,01 49,90 Fcp
no vactorte, 'y
KoadoduumeHT Bo3spata
NYCKOBbIX OPraHoB No - - Fyct+0,1ly, -

YacTtoTe

YcTaBKa cpabatbiBaHuMsA
Mo HaNpPAXeHMIo BO 0,2-100 0,1 60 Ucp
BTOPWUYHbIX BENNUYMHAX, B

KoadouumeHT Bo3spata
NMYCKOBbIX OPraHoB No - -—- 1,05 -
HanpAXKeHUto

YcTaBKa no BpemeHu

0-300 0,01 1 Tecp
cpabatbiBaHus, C

Tabnnua 4.1.52 - MectopacnonoxeHue yctasok 3MMN B meHto ycTponcTaa

TnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

YcrtaBku P3nA -> Ycraskn 1/2 -> 3Mnn-1

YctaBku P3nA -> Ycraskn 1/2 -> 3Mnn-2
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4.2 OnucaHue pyHKUMI aBTOMATUKK
4.2.1 ABTOMaTH4eCKM1ii BBOA pe3epBa

AsTOomaTtuka ABP npegHasHauyeHa AnA BKAOYEHMA pe3epBHOrO0 UCTOYHMKA NUTAHMA
WM CEKLMOHHOTO BbIK/IOYaTENA NPU NPONafaHUM HaNpPAXKEHUA Ha cOBCTBEHHbIX cbop-
HbIX WKHax (PucyHok 4.2.1).

[na pabotbl anroputma ABP HeobxoamMmo cpabaTbiBaHMA TPUIrepa, Ha BbIXO4E KO-
TOPOro yCTaHaB/MBaETCA JIOrMYecKan eguHNULLA NPU BbINOHEHUW CAEeAYIOLWMX YCI0BUIA:

® 10C/e BKNOYEHNA BBOAHOIO BblK/OYaTeNa HabpaHa BbiaepKKa BpemeHu «Trot

ABP»;

e pneicteue ABP paspelueHo Kao4om ynpassieHus yepes [1B «Pasp ABP»;

e ABP BBegeH BHYTPEHHMM NpOrpaMmHbIM Katodom (Tabauua 4.2.1);

® [OABWU/ICA OOMH U3 CUTHANOB, NycKatowmx ABP.

Myck ABP moKeT Npou3BOamUTLCA KaK MpU HEnocpeacTBEHHOM CHUXKEHWW HanpA-
YKEHMA Ha COOPHbIX WMHAX, TaK M NpK cpabaTbliBaHWUM 3aLLUMT UAN HEMPABWUIIbHBIX AEWUCT-
BMAX 06CNYKMBAOLWErO NEPCOHaNa:

o «MT3-3» u «MT3-4» — npeaycmaTtpusaeT paboTy ABP 6e3 BblgepKKn BpemeHu

npw OTK/OYEHUN BBOAHOIO BbIK/OYaTeNa ctyneHamun MT3;

e «CN OTK/» — npegycmaTpusaeT paboty ABP npu camonponsBo/ibHOM OTKAtO-

YeHUWU BBOAHOIO BbIKKOYATENS;

e «PO» — npeagycmaTpueaet paboty ABP npu py4HOM OTKAHOYEHUU BBOLHOIO Bbi-
KntovyaTens;

o «Myck ABP» — aBnAeTcA BbIXOAHbIM CUTHA/NIOM MYCKOBOrO OpraHa HanpAXXeHua
ABP, KoTOpbIli GOPMUPYETCA NPU CHUNKEHUWN NINMHEVHBIX (Da3HbIX) HaNPAXKeHUN
HUWXKe 33 aHHOM YCTaBKM U BNOKMPYETCA MPU HEeUCNpPaBHOCTAX B LienAX Hanps-
KeHUA, cpabaTblBaHMM NYCKOBbLIX OpraHoB MT3 M OTCYTCTBMM HANPAMKEHWUA Ha
cocefiHel cekummn WnH (PucyHok 4.2.2);

e «BO-1» — npeaycmatpusaet paboTy ABP npu OTK/AOYEHMM BBOAHOIO BbIK/OYa-
Tens BHeWHeN 3alwmnTol, Hanpumep anddepeHLManbHON 3awmTon TpaHcdop-
maTopa.

C BbIxo4a cpaboTaBLiero Tpurrepa NoAaeTcsa KOMaHAa Ha OTK/OYEHME BblKatoYaTe-
Nna (curHan «OTK/ no ABP») 1 norMyeckas eamMHMLA Ha OAMH U3 BXOA0B 31emMeHTa «M»
B LLENW CMrHanNa Ha BK/IOYEHME CEKLMOHHOrO BbikatoyaTena «BK/1 CB no ABP». KomaH-
03 Ha BK/OYEHME CEKLMOHHOTO BbIKAOYATENA GOPMUPYETCA NOCAE OTKAOYEHUA BBOA-
HOro BbIK/OYaTena (nosasnserca curHan «OTKAKOYEHO»), NPWU OTCYTCTBUM CUrHana
«Ucw» 1 Hannyum cmrHana «Uscrp».

Kpome Toro, napannensHo curHany «OTK/1 no ABP» dopmupyetca curHan «Heyc-
newHoe ABP», eciiv curHan Ha BK/IIOYEHWUA CEKLMOHHOTMO BbIKAOYaTensa He cbopmunpo-
BaNcA paHee, Yyem «Tcbp aBp».
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Cbpoc Tpurrepa 1 610kMpoBKa paboTbl anroputma ABP ocylecTBaseTca npu:
®  KBUTMPOBAHUY;

e nosAsneHnn curHana «BKJ/1 CB no ABP»;

®  BbIAB/IEHNUN HEUCNPABHOCTU BbIKAOYATENS;

e HeycnewHom ABP;

® MpU HEUCNPABHOCTAX YCTPOMCTBA, BbiABAEHHbIX BHYTPEHHEN CUCTEMOI camMoau-
arHOCTMKM.

TexHunuyeckne napametpbl ABP npuseseHbl B Tabaunue 4.2.2. PacnonoseHue ycra-
BOK B MeHI0 YCTPOICTBa NpuBeaeHo B Tabanue 4.2.3.

Tabnnua 4.2.1 - KoHdpurypaumoHHble katoum ABP

HanmeHoBaHue KoH}uUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B

LMOHHOIO KAlo4a 3HauyeHui 3Ha4YeHue MeHI0
B241 - BBO,EI,/BbIBO,EI, aBToMa- /4 ) Beog ABP
TUKM U3 AeicTBUA

Un

B242 - Cnocob nycka ABP U un Myck no U
B243 - Myck ABP no MT3-3 -/ + - Pasp no MT3-3
B244 - Myck ABP no MT3-4 -/ + - Pasp no MT3-4
B245 - Myck ABP no CM OTKN -/ + + Pa3p no CM OTKN
B246 - MNMyck ABP no PO -/ + + Pasp no PO

Tabnvua 4.2.2 - TexHu4yeckne napameTpbl ABP

HaumeHoBaHue Awnana3soH JAUNCKpeTHOCTb 3aBopckoe 0O603HaveHue
napametpa 3HauyeHuin 3aAaHuA 3HauYeHue B MEHI0

YcTaBka cpabatbiBaHuMsA
M0 HaNPSKEHMIO BO 0,2-100 0.1 50 Ucp
KoadpdpuuneHT Bo3BpaTa 105 .
NYCKOBbIX OPraHoB ’
YcTaBKa no BpemeHu 0-300 0,01 10 Trot
rOTOBHOCTH, C
YcTaBKa No BpemeHu 0-300 0,01 5 Tc6p
cbpoca, ¢
YcTaBKa no BpemeHu 0-300 0,01 1 Tep
cpabaTbiBaHus, C
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‘JJ,B IUECTp
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|OT><nr0L|eHo
B243
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B244
MT 3-4 -

B245

Cn OTKN —

B246

Myck ABP

B241 101 ABP 02¢

1B [Pasp ABP

|
go

¥

Heycn ABP —
BKNCB no ABP
HLY

OTkas BB
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Hewncnp BB

|

EBnox wencnp ME3N

PucyHok 4.2.1 — dyHKuMoHanbHas cxema ABP

Tabnnua 4.2.3 - MecTopacnonoskeHue yctaBok ABP B meHIo ycTpoiicTea

FnaBHoe meH MogmeHio 1 NMogmeHio 2 MopmeHto 3

YctaBku P3MA - YcraBkn 1/2 - ABP
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Tcp ABP

(B Juscr

Myck MT3-1 1

|

[Myck MT32 b

Myck MT3-4

i

Myck MT34

PucyHok 4.2.2 — ®yHKLMOHabHaA cxemMa pOpPMUPOBaHUA CUTHaNa NycKka ABP

4.2.2 ABTOMaTU4yecKoe NOBTOPHOE BKAOYEHUe

YCTpOICTBO NO3BO/IAET aBTOMATMYECKM BKNHOYATb BbIK/OYATENb NOC/E ero oTK/to-
YeHUA KaKon-1Mbo 13 3aWmT 40 YeTbipex pas (YeTbipexkpaTHoe AMB). Ynpasastowmmm
curdHanamu ana AlB asnatoTca:

1) «3anpet AMNB».

[JaHHbIM curHan 3anpelaet geictene AMNB no BbIBpaHHbIM 3alLMTam, NpPU OTCYTCT-
BMM pa3pelualollero curHana ot KAw4da ynpasneHusa (curHan «Pasp AMB»), npu Heuc-
NPaBHOCTAX BbIK/AOYATENA U Lienelt ynpasieHna, Npu HeMCcnpaBHOCTAX YCTPOMCTBA 3a-
LLMTbI, NPY BbIBELEHHOM BHYTPEHHEM MPOrPaMMHOrO Katoye (PucyHok 4.2.3).

2) «FotoB ANB».

MoABneHWe AaHHOrO CurHana paspeluaet geicteue AMNB nocne Habopa BpemeHU
roTOBHOCTH, a TaKXe cbpacbiBaeT AMNB B MCXO4HOE COCTOAHME MOC/E YCMELWHOro BK/-
yeHus. FoToBHOCTb AMB K paboTe c6pacbiBaeTca Npu nepepbise B NUTaHUK YCTPOKCTBA,
Npu KBUTUPOBAHWUM, NPU OTKAHOYEHHOM BbIK/lOUaTee W NpuW NoABJAEHUM cUrHana «3a-
npet AlB».
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3)«MNyck ANB».
CurHan nycka AMB 3anyckaeT paboTy aBTOMaTMKM NOBTOPHOTO BK/OYEHWSA, €C/u
BbIMOJIHEHbI CNeAyIOLLME YCA0BUA:

® oc/sie BKAOYeHUn BB HabpaHa BblaepiKKa BPEMEHU FOTOBHOCTU, NOABUACA CUT-
Han rOTOBHOCTU W BbIK/OYATENb MPOLOKAET OCTaBaTbCA BKAKOYEHHbIM (Pucy-
HOK 4.2.4);

®  OTCYTCTBYIO CUrHA/Ibl KBUTUPOBAHUSA U 3aNpeTa NycKa;

®  BblK/tOYaTE b YCMELWHO OTK/OUYNIICA C BO3BPATOM CpaboTaBLUelt 3aLmThl.

-

BksitoyeHue no AMNB mosKeT 6biTb C KOHTPONEM HaNpAXeHUA COOPHbIX WKH U 6e3
KOHTpOAA. [1n1A 3TOro NpeaycmMoTpeH MporpammHbli Kakod (Tabauua 4.2.4), KoTopbli
BBOAMT JOMOJIHUTENbHOE YC/IOBME MYCKa MO NOABIEHUIO curHana «Ucwu».

Mpun OTCYTCTBMU HanpsaKeHUs COOPHbIX WKNH B TeyeHUe BpemeHu «Tcbp AMB» duk-
cupyeTca HeycnewHoe AMB, KoTopoe 3anpeliaeT fanbHelwylo paboTy aBTOMAaTUKM
MOBTOPHOIO BK/IOYEHUA.
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PucyHok 4.2.3 — ®yHKLMOHaNbHaA cxema GopMUpPOBaHNA curHana 3anpeta AlB

X

74 27.12.31-100-23566247



PykoBoacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

| lotos AMNB & |AMBB3Benen
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| 3anpet nycka 1
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ANB

lotos AMNB C6poc

PucyHok 4.2.4 — dyHKuMoHanbHas cxema AMNB

TexHuuyeckme napameTpbl AMNB npuseaeHbl B Tabauue 4.2.5. PacnonoxeHune ycra-
BOK B MEHI0 YCTPOMCTBA NpuBeaeHo B Tabauue 4.2.6.
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Tabnnua 4.2.4 - KoHourypaumoHHble Kntoum AMNB

HaumeHoBaHue KoHUrypa- AnanasoH 3asoacKoe 0O603HayeHue B
LLMOHHOIO K/toYa 3HaYeHumn 3HayeHue MEHI0
B201 - Beoa/BbiBOA, aBTOMa- e+ . MonHbIl 3anpeT
TUKU U3 aenctems ANB
B202 - KoHTpoAnb Hanpaxe-
-/ + -
HuAa CLU npu AMNB / Myck no Ucw
B203 - HeycnewHoe AMNB -/ + + Heycn AMNB
B211 —-B228 - 3anpet AlB o1 /+ + HassaHue
OeNCcTBUA 3awmT 3aWunThI
B229 - 3anpet AMNB ot PO -/ + + PO
Tabnuua 4.2.5 - TexHnyeckune napametpbl AMNB
HavmeHoBaHue Awnana3soH AuncKkpeTHOCTb 3aBopacKoe 0O603HaueHue
napametpa 3HauyeHui 3aAaHuA 3Ha4YeHune B MEHI0
Konnyectso uuknos AlNB 1-4 1 2 Konuuecrso
LMKNOB
YcTaBKa no BpemeHun 0-300 0,01 30 Trot
rOTOBHOCTH, C
Vi
CTaBKa No BpeMeHu 0-300 0,01 120 Tc6p
cbpoca, ¢
YcTaBKa no BpemeHun
cpabatbiBaHus AlNB-1, ¢ 0-300 0,01 0,5 Tep AMNB-1
YcTaBKa no BpemeHun
cpabatbisaHus AMB-2, ¢ 0-300 0,01 10 Tep AMB-2
YcTaBKa no BpemeHmn
- 1 Tcp ANB-
cpabatbiBaHus AMB-3, ¢ 0-300 0,0 60 cp 3
YcTaBKa no BpemeHmn
cpabatbisaHus AMB-4, ¢ 0-300 0,01 60 Tep AMB-4
Tabnnua 4.2.6 - MecTtopacnono»eHue yctaBoK AlB B MmeHto ycTpoiicTBa
FnasHoe meH NMogmeHio 1 MopgmeHtio 2 MopmeHto 3
YcraBku P3nA -> Ycraskn 1/ 2 -> ANB -> 3anpet AlNB
YcTaBku P3nA - YcraBkn 1/2 > ANB > :;gaw\eprl
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4.2.3 A4YP/YANB
B pabote

4.2.4YPOB

YPOB dopmupyeT curHan Ha OTK/IOYEHME BbIK/IOYaTeNA OCHOBHOIO U Pe3epBHOMO
NUTaHWUA NPU OTKase BbIKAOYATENA COOCTBEHHOTO NPUCOEAMHEHNSA NPU cpabaTbiBaHUM
3awmT. B anroputme YPOB HeKoTopble 3alMTbl 3aKpeneHbl «KecTKo», Heobxoau-
MOCTb BBOAQ APYrMX CMIHANOB 3alMT onpepensercA 06CNYKMBAOWMM NePCOHaIoM
(PucyHoOK 4.2.5).

Mpu cpabaTtbiBaHUK 3aWMT ycTaHaBAmBaeTcsa Tpurrep YPOB, KoTopbli cbpacbiBaeTca
TONbKO MpPW YCMELWHOM OTK/OYEHMU BbikAovaTens. O6 oTkase BblkalouyaTene byger
CBMAETeNbCTBOBATb Hannume curHana «Myck YPOB no I», KoTopbli nosasnseTca npu
NpOTeKaHMM TOKa Yepes BblK/AloYaTe/lb NPUCOeAUHEHNA.

TexHunuyeckne napameTpbl YPOB npueeneHbl B Tabanue 4.2.8. PacnonokeHue ycra-
BOK B MEHI0 YCTPOICTBa npuseaeHo B Tabanue 4.2.9.

OTKN oT YPOB 1

Tcp YPOB 0.1c

MT3-1

P
i?ﬁ,l

T3-3

=
=
@
.

T34

[

5192
331 8193 |
332 8194 |
3HO B195 |

|

B196

BO-2

PucyHok 4.2.5 — dyHKunoHanbHas cxema YPOB
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Tabnnua 4.2.7 - KoHourypaumoHHble Knoum YPOB

HaumeHoBaHue KoHUrypa- AnanasoH 3asoacKoe 0O603HayeHue B
LLMOHHOIO K/toYa 3HaYeHumn 3HayeHue MEHI0
B191 - BBo,ﬁu,/BblBop, aBTOMa- e+ ) Beog YPOB
TUKM U3 AeNCTBUA
B192 — B196 — lNyck YPOB ot /+ HassaHue
3aWmT 3aWunThI
Tabnnua 4.2.8 - TexHuyeckue napametpol YPOB
HaumeHoBaHue Awnana3oH JAuncKpeTHOCTb 3aBopacKoe 0O603HayeHue
napametpa 3HauyeHui 3apaHua 3HayeHue B MEHI0
T
OK cpabaTbiBaHWA BO 0,1-200 0,01 05 lcp
BTOPUYHbIX BEIMUMHAX, A
y
CTaBKa NoO BpemeHu 0-300 0,01 1 Tep
cpabaTbiBaHuA, ¢
Tabnnua 4.2.9 - MecTtopacnono»eHue yctaBok YPOB B MeH0 yCTpolcTBa
FnaBHoe meH MogmeHio 1 MogmeHio 2 NopmeHto 3
YcTaBku P3nA - YcraBkn 1/ 2 - YPOB

4.2.5 OTKAlO4eHUe OT BHELIHUX 3amT

[ns BbINONHEHWUA KOMaHZ OTK/IIOYEHUA OT BHELUHWUX YCTPOMCTB NPeaycMOTPeHO ABa
CUTrHaNa BHELHero oTkAYeHnA (PUCYHOK 4.2.6), KOTopble MOTYT HbITb HACTPOEHbI:

® CUWHBepcuel curHana oT AUCKPETHOro BXOAa;

® C [JeliCTBMEM Ha CUrHaN UM Ha OTKAoYeHue (Tabauua 4.2.10).

TexHU4Yeckne napameTpbl 3aWnTbl NpuBedeHbl B Tabauue 4.2.11. PacnonoxeHue
YCTaBOK B MEHIO YCTPOMCTBa NpuseaeHo B Tabanue 4.2.12.
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[oe JaBBO-
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PucyHoOK 4.2.6 — dyHKUMOHAaNbHAA CXeMa BHELUHEro OTKAYeHUs

Tabnnua 4.2.10 - KoHourypaumoHHble knoumn BO-1 n BO-2

HanmeHoBaHue KoH}uUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B
LIMOHHOIO K/loYa 3HA4YeHUM 3HauYeHue MeHI0
B171, B176 - Beoa/BbiB
! 6 . oa/ebiB0A, -/ + - BBog, 3awwmThI
3aLUMTbI U3 AENCTBUA
B172, B177 - e - TKN
! Aeicteue saun © OTKN CpabaTtbliBaHue
Tbl CurHan
B173, B178 - UHBepcua cur- /4 ) WHsepca 1B
Hasa OT AUCKPETHOro BXoAa
Tabnvua 4.2.11 - TexHnyeckne napameTpbl BO
HaumeHoBaHue Awnana3oH JAUNCKpeTHOCTb 3aBopckoe 0O603HayeHue
napametpa 3HAYEeHUIn 3aAaHuA 3HauYeHue B MEHI0
YcTaBKa no BpemeHu 0-300 0,01 01 Tep
cpabatbiBaHus, C

Tabnvua 4.2.12 - MectopacnosioxeHue yctaBok BO B meHto ycTpoiicTea

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

Ycrasku P3nA - YcraBkn 1/ 2 > BO-1

YctaBku P3MA - YcraBkn 1/2 - BO-2
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4.3 dyHKUMKM ynpaBneHUA BbiKAlOYaTenem

1) OnpeaeneHune NONOKEHUA BbIKAOYATENS.

PYHKUMA OTCNEKMBAHUA MOJOKEHMA BbIKAOYATENA NpefHa3HavYeHa oA KOPPeKT-
Hol paboTbl aBTOMATUKK, cpabaTbiBaHMA U Bo3BpaTa 3alwuT. KOHTponb nonoxkeHua BB
MOXKeT OCYLLEeCTBAATLCA CneayloWwmummn cnocobamun (onpesenseTca NosoKeHWem npo-
rPaMMHOrO K/toua):

e o curHanam «PMO» n «PMB»;

e TO/bKO No «PMNO»;

e TONbKO no «PlB»;

® [0 TOKY Harpysku;

® He OTC/IeXMBaeTCA.

MonoskeHune BbikAoYaTens (PucyHok 4.3.1) otobparkaeTca curHanamm « BKaoueHo»
1 «OTKNIOYEHO», KoTopble GopMupytoTCa No curHanam «PMO» u «PMB». BkaoueHHOMY
nosoxeHuto BB cooTBeTcTBYEeT KOMBUHALMA: «PMO» — nornyeckuin «0», «PMB» — noru-
yeckaa «1». OTkAo4eHHOMY nosioxeHuto: «PMO» — nornyeckasa «1», «PMB» — normnye-
CKUM «0».

Ecnn nonoxkeHne BB He oTcheXxkunsaeTca, TO IOMMKA yNpaBAeHUA N AUArHOCTUKM Bbl-
KNtoyaTens, a TakKe afiropuTMbl aBTOMATUKK, B1OKMpYIOTCA.
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PucyHok 4.3.1 — dyHKUMOHANbHAA cXxema onpeaenieHuA nonoxeHma BB
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Tabnvua 4.3.1 - KoHOUrypaLMOoHHbIN KoY onpeaeneHns nosioxeHns BB

HaumeHoBaHue KoHpUrypa- AnanasoH 3aBoackoe 0O603HaueHue B
LIMOHHOrO KAlo4a 3HaueHui 3HaueHue MeHI0
PNo/PnB
PMNO
S11- Onpeaenenue nonoxe- PMIB PMO/PMB MonoxeHne BB
HuA BB
o TOKY
HeT

Tabnvua 4.3.2 - TexHUYecKkne napameTpbl onpeaeneHma nonoxeHusa BB

HaumeHoBaHue [Ovana3oH | [ucKpeTHOCTb 3aBoackoe | O6o3HaueHue
napametpa 3HaueHu EEYENT 3HaueHue B MEHI0

TOK Harpysku Bo BTOpMY-

0,1-200 0,01 1 TOK Harpysku
HbIX BENIMYMHAX, A

Tabavua 4.3.3 - MecTtopacnonoxKeHne yCcTaBoK Ans nosoxeHna BB B meHto ycTpoiicTea

FnaBHoe meHK MogmeHio 1 MogmeHio 2 NopmeHto 3

Hactpoiiku -> AYB

2) KBuTnpoBaHue.

DYHKLMA KBUTMPOBAHUA NpefHasHadYeHa 41 cbpoca cpaboTaBLIMX 3aLLMT, BO3Bpa-
Ta aBTOMaTMKM B UCXOLHOE COCTOAHME U CbeMa CBETOAMOAHON CUTHANMN3ALMUMN.

KBUTMpPOBaHME MOXET MPOM3BOAUTLCA BPYYHYIO KHOMKOM C MynbTa ynpasaeHus
(curHan «C6poc MY»), KomaHAHOW KBUTMPOBaHMA Yepe3 USB (curHan «Cbpoc USB»),
KOMaHA0W KBUTUPOBaHUA cuctembl ACY TN (curHan «C6poc TY») n KomaHAoM OT KAko4a
ynpaeneHusa no AuckpetHomy Bxoay «OTKJ/I» npu oTKAOYEHHOM BbiKatouaTtene (Pucy-
HOK 4.3.2).

T —
m® [omn 14 1

Ty | Copoc 1

|Rs48s] Copoc TY

'usB ] c6poc UsSB

PucyHoK 4.3.2 — dyHKUMOHaNbHAA cxema KBUTUPOBAHUA
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3) PyyHoe ynpaB/ieHWe BbIKNoYaTe1IeM.

Py4Hoe ynpasneHue BbikAtOYaTeNeM ocyllecTBaseTca curHanamm «PO» un «PB».
[aHHble KoMaHabl MOTYT 6bITb CHOPMUPOBAHbI MECTHO M MO TeneynpasaeHuto. Tene-
ynpaBaeHWe OCyLLEeCTBAETCA TONbKO Yepe3 nHTepdeic RS485 ¢ nomousto ACY TN man
MK. B cBoto o4yepeab mecTHOE ynpaBieHNe MOXET OCYLLLeCTBAATLCA CAeAYOWMMK CNo-
cobamu:

®  OT AMCKPETHbIX BXOAO0B YCTPOWCTBA;

® OT KHOMOK ynpasieHna BB Ha naHenn ynpaB/ieHna yCTPOMCTBOM;

e yepes nHTepdeiic USB c nomouwpto MK.

B 3aBMCMMOCTM OT HaACTpoeK AUCKpeTHbIX BXxogoB «MY» n «TY» BbINOAHEHME KO-
MaHZ, Py4HOTO yrnpaBieHUA MOKeT ObITb OpPraHM30BaHO HECKO/IbKMMM Crocobamm.

a) Bxog, «MY» HacTpoeH Ha [IB unu HacTpoeH Kak «sceraa 1».

B Takom perkmme AUCKpPeTHbIN Bxog « MY» Bcerga nmeet npuoputet Hag OB «TY» u
cocTosiHMe nocneaHero urHopupyetcs (PucyHok 4.3.3).

S15

1

58 [oTKnN s

j

OTKN 1

(BB Imv > < polw]

oTKn TY

<___PB]nc]

BKI TY

PucyHok 4.3.3 — dyHKLMOHaNbHaA cxema py4Horo ynpasaeHusa BB npu npuopute-
Te B «MY»

6) Bxoa «MY» HacTpoeH Kak «Bcerga 0», «TY» HacTpoeH Kak «Bcerga 1» uaum Kak
«Bcerga O».

B TakOoM pexkMme KOMaHAbl PYYHOrO BK/KOYEHUA U OTKOYEHMA MO Teneynpasie-
HUIO BbIMOIHAIOTCA B 3aBUCMMOCTM OT COCTOSIHUA AMCKpeTHOro Bxoga «TY». KomaHapl
MEeCTHOTO ynpaB/ieHns BbINOAHATCA Bceraa (PucyHok 4.3.4).
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515
— 1]
los v &
[rssss| OTKN TY |
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T
uselBkn g5
FEN E—— ekl
EEH Y 2
[rsess| BKN TY —

PucyHok 4.3.4 — ®yHKUMOHANbHAA CXeMa PyYyHOro ynpasieHus BB npu HacTpolike
«MY» Kak «Bcerga 0»

B) Bxoa «MY» HacTpoeH Kak «Bceraa 0», «TY» HacTPOEH KaK AMCKPETHbIN BXoa,
B Takom pexmme KOMaHAbl MECTHOTO BK/IIOYEHUA U OTK/IHOYEHUA UMEIOT BPEMEH-
HbIM NPUOPUTET HaZ KOMaHAaMu TeneynpasaeHns (PUcyHok 4.3.5).

M v >R

s15 b 3
o Jora—>—"— 1
[usBJoTkn

(8 Jormn >

‘HS!&éI BKN TY

815
]

[use]BKn o |
PucyHok 4.3.5 — ®yHKLMOHabHasA CXeMa pPy4HOro yrnpasaeHusa BB npu HacTpoitke
«MY» Kak «Bcerga 0» 1 HacTpolike «TY» Ha 1B

27.12.31-100-23566247 83



PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

TaK, Npy yCTaHOBKE KNtoYa TeneynpasieHusa B NnonoxeHue «3anpeuieHo» (CurHan
OB «TY» MMeeT COCTOSIHWME NOTUYECKOro Hy/A), paspeLllaeTcs TONbKO MecTHOoe ynpas-
NeHue BbikNoYaTenem. Ecam, Hanpumep, ob6cayKuBalOLWMIA NepcoHan nocse paboT Ha
npucoeamMHeHnn 3abbll NepeBecT MNOJIOKEHWE KAtoya TeneynpaBaeHusa B COCTOAHUE
«Pa3peweHo», To onepaTtop ACY Tl moKeT yganeHHO OTNPaBUTb KOMaHA4y Ha BO3BpaT
«TY» 6e3 Bo3BpaTa NONOXKEHUA K/toYa. B pesynbTaTe 3TOro yctaHaBAMBAETCA TPUITEP C
NamATbI0, KOTOPbIM BNOKMPYET MecTHoe ynpaBieHne A0 TOro MOMEHTa, Korga Koy
paspelleHuns TeneynpasneHe He byLeT NepekNtoyeH B cieaytowei NocaenoBaTeNbHo-
cTn: «3anpeLeHo» -> «PaspelleHo» -> «3anpeLLeHo».

MecTHOe ynpaBneHuwe BbiKAlOYaTENlEM MOMUMO OUCKPETHbIX BXOAOB BO3MOMKHO
TaKXKe U C MOMOLLBIO KHOMOK YNpaB/ieHWA Ha Ny/abTe yrnpaBieHua ycTpowncTsom. Onaa
3TOro HeobX0AMMO BBECTU COOTBETCTBYHOLLMI NPOrPaMMHbIN Katou (Tabavua 4.3.4).

CnNMCOK BO3MOXHbIX PEXMMOB BbINOJIHEHNA KOMAHZA Py4HOro ynpasiaeHua npuse-
neH B Tabnaunue 4.3.6.

Tabnunua 4.3.4 - KoHPUrypaLMOHHBIN KNtoY paspeLleHns ynpasneHmsa BB ¢ nynbta

HanmeHoBaHue KoH}uUrypa- AwnanasoH 3aBopcKoe 0O603HayeHue B
LMUOHHOIO KAtloua 3HaYeHumn 3Ha4yeHue MeHI0

S15 - YnpasneHue BB ¢ nynb- OTKN OTKN YnpasneHue BB ¢

Ta yNpaBieHWs yCTPOMCTBOM BKN nynota

Tabauua 4.3.5 - MecTtopacnonoxeHne ycTaBoOK A1 HaCTpoeK ynpasnexHusa BB

FnaBHoe meHI0 Moamexto 1 NoameHto 2 NoameHto 3

HacTpoiiku -> CepBuCHble

Tabnnua 4.3.6 - Bo3MOKHble peXXMMbl BbIMONHEHWA KOMaHA, PYYHOrO BKAOYEHUA

AB My ABTY yn“::::::lile TeneynpaBneHue
Bcerpa 1 UrHopupyetca PaspelueHo 3anpeLeHo
OB MY =1 UrHopupyetca PaspelueHo 3anpeeHo
OB MY =0 UrHopupyetca 3anpeLeHo PaspeleHo
Bcerpa O Bcerpa O Pa3speweHo 3anpeweHo
Bcerpa O Bcerpa 1 Pa3speweHo Pa3spelweHo
Bcerpa O pr;crl’:p-r;;gw% Pa3speweHo 3anpeweHo
Bcerpa O ABTY=0 3anpeweHo PaspeweHo
TpUrrep ycTaHoB/eH
Bcerpa O OBTY =1 3anpeueHo PaspewweHo
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4) BHewHAs 610KNpoBKa BB.

HasHayaembit Ha OB curHan «AB BJ/IK» npeaHasHauyeH gns 610KMPOBKM NtOObLIX
KOMaHZ, Ha BK/toYeHue BblKAtoyaTens. Mpu BKAOYEHHOM NporpaMmHoOm Kitoue (Tab-
nvua 4.3.7) noasnenue curHana «AB BJ/IK» 6yaet npMBoAUTb K NPUHYAUTENIBHOMY OT-
KNtoueHuto BB u ero nocneaytowent 610KkMpoBKe BKAoYeHUA (curHan «OTK/ ot B/1K»).

a
512

LB | 0B BNK s(TS

— Brnok BJIK

‘ KeuTHpoBaHue R

PucyHok 4.3.6 — ®yHKLMOHAbHAA CXxeMa BHeLHel 6/10kuMposKy BB

Tabnvua 4.3.7 - KoHOUTypaLMOHHbIN KAKOY OTKAOUYEHWA OT 610KUPOBKU

HaumeHoBaHue KoHUrypa- AwuanasoH 3aBoacKoe 0O603HauyeHue B
LIMOHHOIO K/loYa 3HaYeHun 3HaYeHue MEHI0
S12 - OTkntoyeHne BB ot
o -/ + - OTK/ ot BJIK
BHeLlHel 610KMPOBKK

Tabnvua 4.3.8 - MecTtopacnonoxKeHne yCcTaBoK A5 HaCTpoeK ynpaeneHua BB

FnaBHoe meH MogmeHio 1 NMogmeHtio 2 MopmeHto 3

HacTtpoiiku - AYB

5) BNOKMPOBKA BKAIOUEHUA BbIK/IHOYATENA OT 3aLLUT.

Mpu cpabaTbiBaHUM 3aLlLMT Ha OTKKOUEHME yCcTaHaBauBaeTca Tpurrep «baok or 3a-
LWMT», KOTOPbIV BNOKMPYET AanbHelwee pyyHoe BKAoYeHMe BB o MOMeHTa KBUTUPO-
BaHUA (PUcyHOK 4.3.7). OBCNYKMBAIOLLMI NEPCOHAN C MOMOLLBIO MPOrPaMMHbIX KNtoYein
MOKET BbIbpaTh Te 3aLMThbl, Nocne cpabaTbiBaHWUA KOTOPbIX NPU BKAOUYEHUNU BB KBUTU-
poBaHwue He TpebyeTca.

Tabnvua 4.3.9 - KoHpurypaLmoHHble Koum 610KknMposokK PB

HaumeHoBaHue KoHUrypa- AunanasoH 3aBoackoe 0O603HayeHue B

LIMOHHOIO K/loYa 3HA4YeHun 3HauyeHue MeHI0
B301 — B328 - bnoKMpOBKMK /+ + HasBaHwue 3awm-
PB Tbl
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Tabnnua 4.3.10 - MecTo

pacnonoXKeHne YCTaBoK A8 610KMPOBOK PB

FnasHoe meH MogmeHio 1 MoagmeHio 2 NoameHto 3
YcTaBku P3nA - YcraBkn 1/2 - ESOKMpOBKM
3
d
5
b
("]
T T LT 1]
EAvENE OVE & e e NS £ \8 Vs V8
[ YT, Y = Y. R = Y [T Y T
<l L=l =] (e ~
T T T 1 1 ] T T T 1 1 ]
- o Lar) -r N2} w = ==} (=2} =3 - o~ m =t o w
g 8 R 8 AR A8 8 R 8 B B B B AR B B
sl 1218l 12 B L] (e 1| |2 7l |2 -
g 5] (B] 5] |B] |B] |8 |8 & |® & |® &

PucyHok 4.3.7 — dyHKLUMOHaNbHAA cxema GOpPMUPOBaHUA CUrHana 610KUPOBKM OT
3awuT
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6) OTKNtOYEHUWE BbIK/OYATENS.

CurHan «OTKN BB» dpopmupyeTtcsa npu cpabaTbiBaHUKM TpUrrepa B C/lyYae OTKAOYe-
HUA BbIKNtoYaTena (PucyHok 4.3.8):

®  OT 3alWMT;

® PV Py4YHOM OTKIHOUEHUU;

®  NpW OTKNOYEHMM OT BHeELLHel 6N1OKMPOBKY;

e 1o ABP;

Kak TO/MbKO CMI0Bble KOHTaKTbl BbIK/IOYATENA PA3OMKHYTCA (NOABAAETCA CUTHaN
«OTKNIOYEHO»), TpUrrep BO3BPALLAETCA B WUCXOAHOE COCTOAHME, CHUMas KOMaHay
«OTK/1 BB». MNpuHyanTEeNbHOE CHATUME CUTHANAa OTK/IIOYEHUA BO3MOXHO C MOMOLLbBLO
curHana «KesutuposaHue».

[PO 1

s
| OTKI BB
R

[OTKN no ABP

|O'I1€J'IIO\-IEHO 1

| KButupoBanue

PucyHoK 4.3.8 — ®yHKUMOHaNbHasA cxema GOpMMUPOBaAHNA CUTHANA OTKAOYEHUs BB

7) BKntoyeHue BbiKAOYaTeN .

BkntoyeHwue BbikatovaTens (curHan «BKJ1 BB») MoXKeT OCyLLLECTBAATLCA NpW NoABe-
HUW cnepytoLmx curHanos (PucyHok 4.3.9):

e B UMKne AMNB (curHan «BK/ no AMB»);

® npw nogaye CUrHana OT BHELIHEro YCTpoicTBa (curHan «BHew BKA);

® 0 py4yHOMY BKIOYEHMIO (cUrHan «PBy).

[NA UCKNOYEeHUA HenpaBUbHbLIX AEeNCTBUI 0OCNYXKMBAOLWErO NepcoHana npeay-
CMOTpeHa HacTpamBaeman 610KMPOBKa py4HOro BkAtoyeHua (PucyHok 4.3.10). Cépoc
TpUrrepa B LLeNU BK/KOYEHMA BbIKAKOYATENA OCYLLECTBAAETCA MPU MOABJAEHUM CUrHanNa
«PMB», cBMAeTenbCTByOWEM 06 ycnewHom BKAoYeHUK, anbo yepes 1,5¢ nocne dop-
MMpoBaHKUA curHana «BKJ1 BB».
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[ BKN no AMB 1
BKI1BB

[OB | BHew BKN 1 | Tshr
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PucyHok 4.3.9 — ®yHKUMOHaNbHasA cxema GOpPMUPOBaAHMA CUTHaNA BKAOYeHUA BB
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Brok oT sawut
Bnok BITK
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PucyHoK 4.3.10 — dyHKLMOHaNbHAA cxema GOPMUPOBAHMA CUrHANA BNOKMPOBKK
B

o

[OnAa npepoTBpallleHNA MHOFOKPaTHbIX BK/KOYEHWI BbIKAOYATENA Ha ycTohuuBoe
KOPOTKOE 3aMblKaHWe NpeayCcMOTPEH SI0rMYeckuii anemeHT «M» B Lenun cbpoca Tpurre-
pa, Ha KOTOpbIN nocTynatoT curHanbl «PB» n «OTK/1 BB». Mpu py4yHOM BKAOYEHUU B
YCNOBMAX OTCYTCTBMA BJIOKMPOBKM CUTHaN «PB» nocTynaet Ha NepBblil BXOA, 3/1emMeHTa
«M» n ycTaHaBnuBaeT Tpurrep B cpaboTaHHoOe cocTosHue (nossnseTca curHan «BKJ
BB»). Ecnu BKAOYeHWe npousowno Ha K3, curHan «OTK BB» 6yaeT cpopmmpoBaH npu
OTKNIOYEHMM BbIKAOYaTena ot 3awmt («OTK/1 oT 3awumT») M noaaH Ha BTOPOM BXOA
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anemeHTa «M», Tem cambiM 0bpasys CUrHan Ha copoc Tpurrepa B LEenu BKAOYEHUA Bbl-
KntoyaTensa. ChopmmnpoBaHHbIN cMrHan no obpaTHOM CBA3M CTAaHOBUTCA HA camonoaxsaTt
1 bypeT CcywecTBoBaTb 40 TeX Mop, MOKa He ucyesHeT curHan «PB». Takmum obpasom
obecneynBaeTcs O4HOKPATHOCTb BK/IIOYEHMA BbIKAOYATENA Ha ycTaHoBuBLWeeca K3 npu
0HOBPEMEHHOM Hanuymm curHanos «PB» n «OTK/1 BB».

Tabnunua 4.3.11 - KoHOUrypaumoHHble KN4 HacTpoeK BKAtoYeHus BB

HaumeHoBaHue KoHUrypa- AwnanasoH 3aBopcKoe 0O603HayeHue B
LMUOHHOIO KAloua 3HaYeHun 3HayeHune MeHI0

S13 - BAOKMPOBKA BKAOYEHUA /+ bnoknposka PB

BB npwu otcytcTBum Ucw no Ucw

S14 - BNOKMPOBKa BKAOYEHUA S+ ) Bnokunposka PB

BB npu CM OTKN no CM OTKN

Tabnnua 4.3.12 - MecTopacno/ioxKeHne yCTaBOK HAaCTPOMKM py4yHOro BKAOYeHUs BB

FnaBHoe meHK MogmeHio 1 MogmeHio 2 MopmeHto 3

Hactpoiiku - AYB

4.4 ®yHKUMM AMArHOCTMKM BbIKAlOYaTens

1) HecooTBeTcTBME Lienei ynpaBaeHua.

HecooTseTcTBME Lenei ynpasaeHus ycTpoucTBo GUKCUPYET B CNydae coBnageHua
curHanos «PMNO» 1 «PMB» No UcTeYeHWM BbIAEPHKKM BpemeHU «THUY» (PucyHok 4.4.1).

[PnB &

[Pno

PucyHok 4.4.1 — ®yHKUMOHaNbHasA cxema popmupoBaHus curHana HLLY

Tabnnua 4.4.1 - TexHuyeckue napametpbl HLLY

HaumeHoBaHue Awvana3soH JAMNCKpEeTHOCTb 3aBopckoe 0O603HayeHue
napameTtpa 3HA4YeHUM 3agaHuA 3HauyeHue B MEHI0
YcTaBKa no BpemeHun Bpems cpaba-
P 0-300 0,01 10 pema cp
cpabaTbiBaHusA, C TbiBaHMA HLY
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Tabnnua 4.4.2 - MecTopacnono»KeHue ycTaBoK HLY B meHto ycTpoiicTBa

FnasHoe meH MogmeHio 1 MoagmeHio 2 NoameHto 3

HacTpoiiku -> AYB

2) OTKa3 BbIKAOYaTeNs.

B cnyyae npofomKUTENBHOCTU MMMY/IbCa KOMaHAbl Ha BKAOYeHWe (curHan «BKN
BB») unu Ha oTkntoyeHune (curHan «OTK/1 BB») 6onee 1 cekyHAapbl ycTponcTso chopmu-
pyeT curHan «OTKas BB», KOTOpPbIM CBMAETENLCTBYET 06 OTKA3e BbINOJHEHUSA BbIK/AOYa-
TeNem COOTBETCTBYHOLEN KOMAHAbI.

MapannenbHo curHany «OTKas BB» dopmupyetca curHan «3awmta IM», KoTopbIi
npv HeobXxo4MMOCTU KOHPUIYPUPYETCA HA BbIXOAHOE pesie YCTPOMCTBA U AEUCTBYET Ha
HE3aBMCUMMbIN pPacuenUTeNb OTKAHOUYEHUSA aBTOMATUYECKOTO BbIK/IOYaTeNsA, NUTAlOLLEro
onepaTtvBHble uenu BB, C Le/blo 3aWmTbl 3/1EKTPOMAarHUTOB BKJ/IKOYEHUA/OTKIIOYEHUA
BB 1 BbIXOAHbIX KOHTAKTOB BK/IOYEHWA/OTK/IIOYEHMA 3aLLMTbI OT 3a/IMMNaHKA.

PMB s2 1o
J 7 —<Bawwta SM |HC
BKN BB ‘,:-
P C OTkas BB IHC
OTKNBB ~—

Kaumposaune

PucyHok 4.4.2 — ®yHKUMOHANbHasA cxema GOpMUPOBaHMNA CUIHaNa OTKa3a BB

Tabnnua 4.4.3 - KoHoUrypaumMoHHbIe KNtoun CUrHana oTkasa BB

HaumeHoBaHue KoHUrypa- AnanasoH 3aBopcKoe 0O603HayeHue B
LLMOHHOIO K/loYa 3HayeHumn 3HayeHue MEHI0

S3 - BBog, GyHKLMM 3aLmThbI

M -/ + - 3awmTa IM

Tabaunua 4.4.4 - MecTopacnoioXKeHne ycTaBoK O0TKa3za BB B MeH10 ycTpoicTea

F'nasHoe meHIO MoameHio 1 MogmeHio 2 MopmeHto 3

HacTtpoiiku -> AYB
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3) Camonpoun3BobHOE OTKNOYEHWE BbIKNIOYATENA.

Camonpoun3BonbHbIM OTKAOYeHnem BB (curHan «CM OTK/I») cumtaeTca oTKAoye-
HUWe BbIKNtoYaTena B 06xo4 ycTpoicTey. CpaboTaHHbIN TpUIrep B I0rMYECKOM Lenoyke
«CIN OTK/1» cBnAaeTenbCTBYET O BKIKOYEHHOM No10XeHUM BB. Bbixoa Tpurrepa cBaAsaH ¢
nepsbIM BXOA0M anemeHTa «M» 1 nogaet Ha Hero curHan «1». Ecam Ha BTOpom Bxoge
anemeHTa «M» noABUTCA Nornyeckaa «1» (curHan « OTKAKOYEHO») U NPU ITOM TpUrrep
He cbpocuTcs, To ¢ BbiaepxkKkol 0,1c yctponcteo chopmupyet curHan «CM OTK/».

BrnioyeHo kETR
. — &
OTKNBB — 1 R|M

81 0,1c

Keumuposanue P -~ — :: CIn OTKN IHC |
OTKI ot BAK >——

OTknIoyeHo >

PucyHok 4.4.3 — dyHKLMOHaNbHaA cxema GOPMMUPOBAHUA CUTHaNa OTKasa BB

Tabnvua 4.4.5 - KoHpurypaumoHHble Knoum curHana Cl OTKN

HaumeHoBaHue KoHUrypa- AwuanasoH 3aBoacKoe 0O603HauyeHue B
LIMOHHOIO K/loYa 3HaYeHun 3HaYyeHue MEHI0
S1 - Beog, dyHKumm CM OTK/ -/+ - Cn oTKN

Tabnunua 4.4.6 - MectopacnonoxeHue yctaBok CN OTK/1 B MeHI0 ycTpoiicTBa

FnaBHoe meH MogmeHio 1 NMogmeHtio 2 MopmeHto 3

HacTtpoiiku - AYB
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5) HemncnpaeHocTb BB.

B ycTpoicTBe nNpefyCMOTPEH KOHTPO/b HAa/IMYMA HaMPAXKEHUA HA WWHKaX NUTaHWA
3/1EKTPOMArHUTHOrO WAW 3/IEKTPOMOTOPHOTO NpMBOAA BbiKAoYaTensa (curHan «KoH-
Tpoab BB»). Mpun Mcnonb3oBaHWUM BbiKAOYaTeNa ¢ 610KOM ynpasaeHus, Ha Bxos, « KoH-
Tponb BB» pekomeHayeTcA 3aBeCTH BbIXOA UCNPABHOCTU 6/10Ka ynpaBaeHua.

B cnyyae nponafaHuA HanNPAMKEHWA Ha LWWMHKaX NUTaHWA YCTPOMCTBO dpopmupyeT
curHan «Heucnp BB» ¢ BbigepKKoi BpemeHu 15c¢ (PucyHok 4.4.4).

AKTUBHOE COCTOAIHUE AMCKPETHOrO BXOAA MOMKET ObITb M3MEHEHO C JIOTMYECKOro
HYNIA HA IOTUYECKYIO eAMHUILLYY C MOMOLLbIO NPOrPammHoro Katova (Tabavua 4.4.7).

Ly
PucyHok 4.4.4 — PyHKUMOHANbHAA cxema GOPMMPOBAHUA CUTHaNA
HeucnpasHocTu BB

15c

: < Hewvenp BB Jnc |

‘ nB IKQHTDOJ‘H:. BB - S2

Tabnnua 4.4.7 - KoHourypaumoHHble Katoum curHana Heucnp BB

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoacKoe 0O603HauyeHue B
LMUOHHOIO KAlo4a 3HaYeHumn 3Ha4yeHue MeHI0
S2 — MHBepcuA BXoAa KOH- npaAmo o
P A P " npamom Cn OTKN
Tpona WN MHBEPCHbIN

Tabnunua 4.4.8 - MectopacnosnoxeHue yctaBok Heucnp BB B meHto ycTpolicTBa

FnaBHoe meH MogmeHio 1 NMogmeHio 2 MopmeHto 3

HacTtpoiiku - AYB
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4.5 ®YHKUUM CUTHann3auum

dopmunpoBaHMe CUrHanoB curHanmsaunn «Asapusa», «OTK/ ot 3awmT», «Bbi3oB»,
«Heucnp» MOXHO npocneanTb No GyHKLMOHANBHOW cxeme, NpeacTaBfeHHON Ha Pu-
CYyHKe 4.5.

3MH-1 = 1
MT3-1 ] N — —
MT3-2 > e 3HH >
[ymraz o ank-1 >
MT3-3 > 3MH-2 o
YMT33 > IMT o
MT3-4 pa— 3HO e
331 s 3nT
352 e L ZOTKN o1 ssumT
] 1|
3MM-1 o J <" Apapus Im:
M2 o >—] 1 |
ELEI [35tom > | -

. - Hewenp MK ——p —.1

AYP-1 o— SHH eurH  ——y
APz o [3H-1 ourn_>— [Heuenp uH >— 1 | o
mn o INH-2cHrH —— Hewenp N3 —| —Islrs )
BO-1 ] IMT curn | Hewcnp A3 > —R|M . enen e
BO-2 o 3HO o —| [
YPOB [anTeun OTkas BB >—
3AP o [3MM-1 curn_— CnoTkn _>—

3MM-2 curi ,\— Hewcnp BB >—

Eozam > | [

[copoc AnE—| |
[ Kavnaposarme ———
PucyHoK 4.5 — ®yHKUMOHaNbHaA cxema GOPMUPOBAHUNA CUrHANOB
CUrHaNM3auum
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4.6 lornka cBo604HO NPOrpaMmMMUpyeMbIX pesie
BbixoAHble pesie MOryT 6biTb HACTPOEHb! HECKOIbKUMU cnocobamu:
®  CMOMOLLbIO BbIBPAHHbIX CTaHAAPTHbIX WaboHOB;
®  CMOMOLLBIO PYYHOTO NPOrPaMMUPOBAHUA.

[lns HacTpolMKM nepBbiM CNOCO6OM MNONbL30BATENO AOCTYMHbI CAeaylolwme CTaH-
LapTHble wabnoHsl (Tabanuya 4.6.1).

Tabaunua 4.6.1 - CtaHgapTHble WabaoHbl AN HACTPOKM BbIXOAHBIX pene

HasBaHwue wabnoHa Ha6op npusHakos cpabaTtbiBaHUA Pexum paboTbl Bbixoaa
OTKN OTK/N BB bes ¢pukcaumm
BKN BK/1BB bes ¢pukcaumm
ABapwua Asapua bes ¢pukcaumm
Heuncnp Hewncnp, Hencnp MK3MN bes ¢pukcaumm
Bbizos Bbizos bes ¢pukcaumm

Hencnp MK3N Hencnp MK3N bes ¢pukcaumm

033 33-1/2,33-1/2curn bes dukcauum
Myck MT3 Myck MT3-1/2/3/4 bes ¢pukcaumm
a3 3w bes ¢pukcaumm
YPOB YPOB bes ¢pukcaumm
Ucw Ucw bes ¢pukcaumm

BK/1 CB no ABP

BK/1 CB no ABP

bes ¢pukcaumm

MT3 MT3-1/2/3/4 bes dukcayum
3MH 3MH-1/2 Bes dukcauum
a3 a3 bes ¢pukcaumm

[NA ANCKPETHBIX BbIXOA4O0B C HOPMasbHO OTKPbITbIMM KOHTakTamu (K1, K2, K3) no-
AB/IEHNE KaKOoro-Mbo npusHaka NpUBOSMT K CpabaTbiBaHUIO pene U 3aMblKaHWUIo ero
KOHTaKTOB. Ana pene K4 ¢ HOPManbHO 3aMKHYTbIMW KOHTaKTaMK ycnosue cpabatbiBa-
HUA ABNAETCA MHBEPCHbIM, TO €CTb MPW NOABAEHUMN NPU3HAKA AUCKPETHbIM BbIXO4 BO3-
BPALLAETCA B UCXOAHOE COCTOSHME (KOHTAKT 3amblKaeTcs).
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B pe)Mme py4yHOro NporpaMmmupoBaHUA YCTPOMUCTBO NO3BONAET TMOKO HacTpanBaTh
BbIXOAHble pene (PUCYHOK 4.6). B 3aBUCMMOCTM OT KOHOUIYpauumn NPOrpamMmmHbIX Kto-
yen BbIXOA, MOKeT paboTaTb B UMMNY/IbCHOM PEXMUME, B pexkume 6e3 dpukcaumm u ¢ duk-
caumei. na aTOro gna KaxkAoro pese npeaycMoTpeH Habop NporpaMmHbIX Kaoden m
YCTaBOK Mo BpemeHu cpabatbiBaHua (Tabanua 4.6.2).

Kawvposanue -

X3 ‘ RITR

. Sm —L X5
Tcp Teo3s 1

Habop ‘| X1 X2 X4

NPH3HaKoe :| - ‘\ ‘ b

.
' X3
cpabarbiBaHms Tl’* ‘ X2 r N T—:221
1 = js TS}» :|
R
\

PucyHOK 4.6 — dyHKLMOHAAbHAA CXema 0rMKK cBO604HO NPOrpaMmMUpPyeMOoro pese

Tabnnua 4.6.2 - HacTpoikm BbIXOAHbIX penie

Bo3morkHbie

Hacrpoiika Mpumeyanue
3HayeHuA
[laHHaA HacTpoliKa onpeaenaet cnocob
cpabaTbiBaHUA BbIXOAHOTO pene:
Tun normyeckom 1. «<M» - pene cpabaTbiBaeT Npu NOABNEHUMU
«W» [ «<UNTN» P P P
cxembl (Katoy X1) BCEX 33J@aHHbIX NPU3HAKOB;

2. «JTN» - pene cpabaTbiBAET NPU NOABAEHUN
Nto60ro 13 3alaHHbIX NPU3HAKOB

Tun normyeckom

Cxembl (K104 X2) BK/1/ OTKN CpabaTbiBaHWe BbIXOAHOTO pesie No GPoHTY

PaboTa BbIXO4HOrO pene Yepes TpUrrep ¢ nams-
Bbixog yepes A P P P P

BKN / OTKN Tblo. Bo3BpaT pene byaeT nponcxoanTb Npu KBK-
Tpurrep (karoy X3) / parp YAST TP a P
TUPOBaHWUK
NHBepcua sbiIxoga
(K:roquT)l BXOA, BK/1/ OTKN MHBepcHna cocToAHMA BbIXOAHOIO pene
Bsoa/sbiBOA pene BeeaeHo .
Bsoga/BbiBOA pene 13 AencTs
(kntou X5) BbiBeAeHO A/BbiBOA, pene U3 AelicTenA
Tcp 0-300c 3agepKKa Ha cpabaTtbiBaHMe BbIXOAHOIO pese
TBo3B 0-300c 3a/eprKKa Ha BO3BPaT BbIXOAHOTO pene
OnpegeneHuve Habop
3agaHne HeMHBEPCHbIX NPU3HAKOB
6uTOB HenHBEpC- npu3HaKkoB
(akTMBHOE coCTOAHME NpU3HaKa «1»)
HbIX cpabatbiBaHUA
OnpegeneHuve Habop 3agaHne MHBEPCHbIX NMPU3HAKOB
PeA NpU3HaKoB A P P )

6UTOB UHBEPCHbBIX (akTMBHOE cocTOAHME NPU3HaKa «0»)

cpabatbiBaHUA
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[na 3apaHnA onpefeneHHoro pexmMma paboTbl BbIXOAHOTO pesie Heobxoaumo co-
OTBETCTBYIOWMM 06pasom CKOHOUIYpMpoBaTb KAOUM, npeacTaBneHHble B Tabauue
4.6.3. BblAEepKKM BpemeHU Ha cpabaTbiBaHMe M BO3BPAT ONpeaenatoTca Ha yCMoTpeHue
nonb3osaTens.

Tabnnua 4.6.3 - HacTpolikn KOHOUIYPaLMOHHBIX KAtOYEN 418 PasHbIX PEeXXKMMOB paboTbl
BbIXOAHbIX pesie

MonoxeHue Kkatoya
Cnocob cpabaTtbiBaHUA
X2 X3 X5
Bes ¢pukcaumm OTKN OTKN BKN
MMnynbcHbIN BKN OTKN BKN
C dukcaupent OTKN BKN BKN

Tabauua 4.6.4 - MecTtopacnonioxeHne HaCTPOEK BbIXOAHbIX pesie B MEHIO YCTPOMCTBA

TnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

Hactpoiiku -> Bbixoaos

Py4yHoe npor.

HacTpoiiku
BbIXOZ0B

4.7 Fpynnbl yCTaBOK

MN3meHeHWe KoHPUrypaumm cetm obbl4HO NMPUBOAMUT K U3MEHEHMIO €e NapaMeTpos,
KOTOpble, B CBOIO oyepenb, byayT onpeaenaTb YCTaBKM 3alUMTbl U aBTOMATUKWU. OnA
onepaTMBHOIrO U3MEHEHUA TEKYLLMX YCTAaBOK B TaKMX CNYy4anx B yCTpOMCTBE NpeaycMoT-
peHa BO3MOXHOCTb 3aaHUA ABYX HE3aBMCMMbIX Fpynn yCTaBOK MO BCEM 3almTam u
bYHKUMAM aBTOMATUKM.

Mo yMon4YaHUIO B YCTPOWCTBE YCTAHOBNAEHA NepBas rpynna ycraBok. Monb3osaTenb
MOMKET NepenTu Ha APYryto rpynny yCTaBOK BPYYHYIO C MOMOLLbIO 3a[aHUA YCTAaBKU B
HacTpolKax 6/10Ka, No TeneynpasBAeHUIO UAN KAOYOM yNpaB/ieHUs Yepes ANCKPETHbIN
Bxog4 (Tabaunua 4.7.1).

BTopas rpynna yctaBok oTobparkaeTca Ha IMLEBOM NaHenn CoOOTBETCTBYOWMM CBe-
TOANOAOM «YCTaBKU 2.

BHumaHue!

Ecnu B npouecce aKkcnayaTaumu NpeanonaraeTca nepekatodeHme Ha apyryio rpynny
YCTaBOK, TO He06X0AMMO 3apaHee BBECTU YCTaBKM ANsA 3TOM rpynnbl.
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Tabnvua 4.7.1 - HacTpolikn Ans 3a4aHuns TeKyLLel rpynmnbl yCTaBoK

HaumeHoBaHue KoHpUrypa- AnanasoH 3aBoackoe 0O603HaueHue B
LMOHHOIO KAlo4a 3HauYeHun 3HayeHune MeHI0
- Yerasku 1 Ycrasku 1 I'pynna ycTaBok
YcraBku 2 Py ¥
N OTKN OTK Bbi6op rpynnbl
BK/ yCTaBoOK yepes [1B

Tabnunua 4.7.2 - MecTopacnofioKeHne HacTpoeK ANs rpynn yCTaBoK

FnaBHOe mMmeHI0 Moamexio 1 NoameHto 2 NoameHto 3

HacTpoiiku > MpucoegnHeHna

4.8 CueTumKkmn
B ycTpoicTBe NpeayCMOTPEHbI CeAYIOLWMNE CYETYMKM:
®  KO/AMYEeCTBO CpabaTbiBaHWU 3aLLMT;
®  KO/NMYECTBO BKAHOYEHMIN KOMMYTALLMOHHOIO annapara;
®  KO/IMYECTBO aBapUIMHbIX OTKIOYEHNI KOMMYTALLMOHHOrO annapara;
e obuee noTpebneHne 3NEKTPOIHEPTUM;
e obuee Bpema paboTbl 06bEKTa;
e obuee Bpema pabotel MK3MM.

B ycTpoicTBe npesycMOTpeHa BO3MOMKHOCTb OBHY/NEHUA KaXKOoro cyetymka. Ans
CYETUYMKA 3aLMT NpeaycmoTpeHa GyHKUMA GpUKcaumm 4aTbl U BpEMEHM NOCAeaHEN O4un-
CTKM.

[NA OYNCTKM CUETYMKOB HEOBXOAMMO MMETb COOTBETCTBYIOWMIA AN1A 3TOrO YPOBEHb
[0CTyna, KOTOPbIN onpeaenseTcs Napoaem.

4.9 Peructpatop cobbiTuit u ocumanorpad

Undposoii ocumnnorpad mcnonbsyerca ANA AeTasbHOMO U3yYeHUA U3MEHEHMA na-
PamMeTPOB CETU B aBapUNHOM PeXUME.

YcTponcteo obecneymBaeT 3anmMcb OCLUAIOrPAMM BCEX aHAIOTOBbIX U AUCKPETHbIX
CUTHaNOB BO BHYTPEHHIOIO NamATb. B 06bem 0gHOM OCUMANOTPaMMbl BXOAAT 3HaYEHUA
BCEX aHa/I0roBbIX U ANCKPETHbIX CUTHA/OB.

Myck aBapuitHoro ocuumanorpada MoXKHO 3anporpaMmmmMpoBaTh No cobbITUAM, Npes-
cTaBneHHbIM B Tabnuue 4.9.1.

Bbibop nycKatowero cMrHana ocywecTBAsSETCS B «Macke ocuuanorpamm» yepes Mo
BEPXHEro ypoBHA BO BKNaaKe «OcuMANOrpammbl» MAKM yepes MY B MEHI0O HacTPOWKK
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ocumnnorpada. B cnyyae Bbibopa 6onee ogHOro NyckaloLWeEro curHana ycTpomncreo by-
LT NPOM3BOAMTb 3aNnCb OCLUMANIOrPAMM NPU NOABAEHUMN NHOOOTO U3 COOLITUN.

[ONnTenbHOCTb ocumMAnorpammbl nporpammupyemas. Obuiee Bpems 3anmcu cocTounT
13 ANUTENbHOCTM NpeAaBapuMHON U aBapuinHON 3anucei. s HacTPOMKM AAUTENbHO-
CTU OCLMANOTPAaMMbl HEOBXOAMMO YKas3aTb 4acTOTy AMCKpeTu3aumu (yctaska «Llar
ocumnnorpadpmMpoBaHUA»), Npu 3TOM YCTPOMCTBO OTO6PasUT ANUTENbHOCTb Npeaasa-
pUHOM 3anncK 1 ocumnnorpammbl. ObLLee KOAMYECTBO BO3MOMKHbIX 3anNMCaHHbIX OC-
umnnorpamm cocrasnseT 100 WTyK M He MeHAETCA B 3aBMCMMOCTM OT Lara ocumMano-
rpadmpoBaHus.

CKauMBaHWe OCLUMANIOrPaMM MPOU3BOAMTCA Yepe3 TepMWMHAA NO nocnenoBaTesb-
HoMy MHTepoeicy RS485 nnm yepes pasbem USB.

MpefycMoTpeHa BO3MOXKHOCTb NPUHYAUTENBHOIO MyCKa 3anucy OCLMUANIOTPaMMbl
yepes TepmuHan Ha K.

OuncTKa NaMATM OCUMANOTPAMM MPOU3BOANTCA NOJIb30BATENIEM TOJ/IbKO C BbICLUMM
YPOBHEM A0CTyna (CepBUCHbIV Napob).

Tabnnua 4.9.1 - HacTtpolikun ocuunnorpada

HanmeHoBaHue KoH}uUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B
LIMOHHOIO K/toYa 3HauyeHu 3HayeHue MEeHI0
. 12 -120 60 LWar ocunnnorpa-
duposaHua
MT3-1/2/3/4
YMT3-3 /4
33-1/2
3MH-1/2
3HH, 3NT, N3W Macka ocumnno-
3MH-1/2 rpamm
3AP, 3MT, 3H®
03,3nn-1/2
AYP-1/2,YPOB
BO-1/2
Tabnnua 4.9.2 - MecTopacnono:KeHne HacTpoek ocuuanorpada
FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3
HacTpoiiku -> Ocumnnorpada
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Ana duKcaumm JaHHbIX, UCNONb3YEeMbIX NMPU aHaM3e aBapuii U HEUCNPABHOCTEN B
CEeTW, B YCTPOMCTBE NPeayCMOTPEH Pernctpatop cobbiTuii. B 3aBucMmocT oT npouso-
weawero cobbiTns perncTpatop GopmMmnpyeT COOTBETCTBYHOLMIA MPOTOKO:

e aBapwit (cpabaTbiBaHMe 3aLLMT);

e  CobbITUiA;

®  V3MeHeHUs YCTaBoK;

e KOMMmyTaumii BB;

® M3meHeHuA pecypca BB.

M3-3a TeXHUYECKUX OrpaHUYeHWi Ha oTobpaxeHue WHPOpMauMM Yepe3 naHenb
YNpaBAeHNA BO3MOMXKEH MPOCMOTP TO/IbKO aBapUIHbIX MPOTOKOJ/I0B U NPOTOKO/I08 KOM-
myTaumii BB.

[na ckaumBaHWA M aHanM3a BCeX NPOTOKOJ/IOB HeObXoAMMO NOAKNOYEHME nepco-
Ha/IbHOrO KOMMbIOTEPA K YCTPOMCTBY Yepes uHtepdelic USB nam yepes RS485 ¢ nomo-
wbto npeobpasosatena USB/RS485.

Mpw 3aN0NHEHUN NAMATU YCTPOMCTBO NPOU3BOAMT 3anNMUCb HOBOTO COOLITUS Ha me-
CTO CaMOro paHHero.

1) ABapuitHble NPOTOKO/IbI (CpabaTbiBaHUE 3aLWMT).

MpoTokon 3awut dopmupyeTcs B MOMEHT dUKCaLuMM YCTPOMCTBOM aBapUMHOIO
npu3Haka.

B npoTokone oTobpakatoTcs BCe TEKyLME NapameTpbl CETU, COCTOSAHWUE BCEX Peru-
CTPOB 3aLWWTbI U AMCKPETHbIX BXOA40B/BbIXOA0B C pUKCaumen AaTbl U BPEMEHM Ha MO-
MEHT NOABNEHUA aBaPMMHOro NpPU3HaKa.

2) MpoToKoNbl COBbITUIA (LUTaTHbIE AEUCTBUA).

B npoTokone oTobpaxkatoTcAa cobbiTuA ¢ PpuKcaumen cnocoba nameHeHus (Hanpu-
Mep, KBUTUpOBaHMe yepe3 TY MAM OUYMCTKA cCYeTYMKa moTodacos yepes MMY), napons
[0CTyna, AaTbl U BPEMEHMU.

3) NpPOTOKO/IbI U3MEHEHWSA YCTaBOK.

YcTpoicTBo popmMmmpyeT NPOTOKON NPU U3MEHEHUU Ntobbix HAacTpoeK 610Ka U ycTa-
BOK 3awWmT. Mpun 3TOM O0TO6paXKaeTcs cTapoe M HOBOE 3HAYeHWe YCTaBKW, AaTa U Bpems
MU3MEHEeHUs, CNocob M3MeHeHUA YCTaBKM MAK HacTpolku (TY wuau MY), naponb gocTyna.

4) NpoToKoNbl KoOMMyTaLumii BB.
MpoTokon dopmupyetca npu N06OM BKAOYEHUM U OTKAOYeHUUN BB ¢ dukcauueit
NMPUYMHBI, MO KOTOPOK NPOM30LLIA KOMMYTALIMA.
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4.10 Peructpatop napameTpoB Harpysku

[na namepeHus 1 apxmBMpoBaHue AaHHbIX SNEKTPUYECKOM CETU B YCTPOICTBE npe-
OYCMOTPEH PErncTpaTop napameTpoB Harpysku. Bce namepsembie napameTpbl coxpa-
HAKOTCA BO BHYTPEHHIOK MaMATb YCTPOMCTBA, YTO NO3BO/AET B Aa/ibHENLWEM NPOU3BO-
OUTb aHa/IM3 CTaLMOHAPHbIX U NEPEXOLHbIX MPOLLECCOB, a TaKKe CyauTb 06 OTKIOHEHU-
AX B 3/1IEKTPUYECKON ceTu.

3anuncb NapameTpoB NPOM3BOAMUTCA C LLIArOM B O4HY CEKYHAY, NO3BONASA COXPAHATbL
B ycTpoicTBe 06Wwuin 06bem AaHHbIX 3a MHTepBan nNpumepHo B 160 yacos. B Habop
perucTpMpyembix CUrHa 0B BXOOAT:

e (¢a3Hble TOKM la, IB, Ic;

® TOKM NpAMOM, 06paTHOW M HyneBol nocnegosatensHocTu 11, 12, 3lo;

® /IMHelHble HanpsaxkeHus Uas, Usc, Uca;

®  Hanps)KeHus npamoi, obpaTHOW U HyneBol nociegoBatenbHoctn U1, U2, 3Uo;

e yacToTa cetu f;

®  aKTMBHAA M peakTMBHAaA MOLWHOCTbL P, Q;

® TeKyllee COCTOAHME BblKAOYATENA, KOMaHAbl Ha BKAOYEHUE U OTKAOYEHWNE Bbl-

KAtoyaTens, Hasmyme CUrHaN0B aBapum UM HEUCMPABHOCTM.

[nA ckaumBaHMA M aHanM3a coxpaHeHHoW MHdopMaunM HeobxoaMMO MoAKAKYe-
HWE NepPCOHAIbHOrO KOMMbIOTEPA K YCTPOMCTBY Yepe3 nHtepdelic USB nnm yepes RS485
¢ nomouubto npeobpasosartens USB/RS485.

Mpv 3aN0NHEHWW NAMATM YCTPOWCTBO NPOMU3BOAMT 3aNUChb HOBbIX AaHHbIX HA MEeCTo
CaMbIX PaHHUX.

4.11 Yacbl peasnibHOro BpeMEHU U CUHXPOHU3aALUA

B ycTpoiicTBe HaxoOAaTCA SHEProHe3aBMCUMMbIE Yacbl peasibHOro BpemeHu. Ana ux
NUTaHUA UCNONb3YETCA KOHAEHCATOP 60bLIOK eMKOCTU (MOHUCTOP), KOTOPbIN 3apaKa-
eTcA NPy HaMuMK NUTaHWA Ha 6a10Ke. MonHaA 3apAfAKa OCYLLECTBAAETCA 32 HECKOJIbKO
Yyacos. ﬂpm nponagaHnnM onepaTuBHONO HanpPAXeHUA Xo4 4aCcoB COXPaHAETCA B Te4yeHue
He meHee 300 yacos. Mpu paboTe yCTPOMCTBA B OTPULLATENbHbIX TEMMEpaTypax CPoK
paboTbl YacoB COKpaLLaeTcs.

4.12 oMn

dyHKLMA onpedeneHna MecTa NOBPEXAEHUA Ha AMHMKM 3N1eKTponepesay npeaHa-
3Ha4yeHa 419 onpeaeneHuns PaccToAHMA OT MecTa YCTaHOBKM 3almTbl 40 MECTa BO3HUK-
HOBeHWsA mexaydasHoro K3 B ceTax ¢ M301MPOBaHHON HEMTPanblo.

OnpepneneHve paccTosHUA MPOM3BOAMTCA METOAOM OZHOCTOPOHHEro 3amepa no
dopmynam, B KOTOPbLIX GUIYPUPYIOT U3MEPAEMbIE TOKM U HANPsAMKEHUA.
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PykoBoacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

YCTPOMCTBO MOXKET onpefenaTb MecTo NOBPEXAEHUA Ha HeOAHOPOAHbIX Kabesb-
HbIX U BO3AYLWHbIX TMHUAX Be3 oTBeTBNEHUIA. [lonyckaemoe Koan4ecTBO HEOAHOPOHO-
cTel — 8 y4acTKoB.

ConpoTuB/IeHNe y4acTKOB IMHUK 334aeTCA B NEPBUYHbIX BEIMYUHAX, ANA NPaBU/Ib-
HOW paboTbl ¢yHKUMM OMIT HeobxoAMMO 3a4aTb TaKKe 3HayeHWe KTT nepBMYHbIX
TpaHcpopMaTOpPOB TOKa.

Pabota ¢pyHKumMM OMIM 3anyckaetca nNpu noABAeHUM Nycka Ntoboi M3 TOKOBbIX 3a-
WKnT. o MOMeHTa cpabaTbiBaHUA 3aLLMTbl YCTPOUCTBO NOCTOAHHO MPOM3BOAUT pacyeT
peaKTMBHOrO COnpoTMBAEHUA A0 mecTa K3. B MmomeHT cpabaTbiBaHWA U3 NOMYYEHHOrO
Habopa AaHHbIX ocywecTsaseTca Bbibop Hanbonee [OCTOBEPHOrO pesysbTaTta C 3aHe-
CeHneMm 3TOro 3HayeHUA B NPOTOKON cpabaTbiBaHWA 3alyMTbl. B npoToKone Takke GUK-
cupyetca TMn K3: aByx- uam TpexdasHoe, nospexaeHHble $a3bl U BblYMCIEHHOE pac-
CToAHWe B Knaometpax. Ecam nosnb3osaTenb He 3a4an 3HaYeHWe yaesibHOro ConpoTmB-
NeHunA, To No 3aPpUKCUPOBAHHOMY B NPOTOKOE cpabaTbiBaHWA CONPOTUB/IEHUIO MOMKHO
BCErAa oueHUTb paccToAaHMe A0 ToYKK K3.

PacueT pacctoaHma fo mecTa NoBpeXKAeHMA NPOM3BOANTCA C YYETOM 3afaHHbIX Na-
pameTpoB y4yacTKoB AvHUK. Mpu aTom, ecam mecto K3 HaxogmMTcA 3a npegenamm 3alum-
LLAEMOM /IMHUM, TO MPU BbIYUCAEHUWN PACCTOAHUA AJIMHA NOCNeAHEro yyactka byaer
yBenuyeHa. Ecnn K3 HaxoguTcs «3a CNMHOMY», TO 3adUKCUPOBAHHOE B MPOTOKO/E CO-
npoTuB/ieHne ByaeT MMeTb OTpULLATE/IbHbIA 3HAK, U PacyeT PacCcToAHUS 40 MecTa no-
BpeXAEeHWA NPOM3BOAUTLCA He Byaer.
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4.13 dyHKUMIT TeneynpaBneHuUs, TeNeM3MepeHns U TenecurHaamsaumm

YcTpoicTBO NO3BO/IAET NepesaBaTh TEKYLWME NapameTpbl CETU, ANCKPETHbIE CUTHA-
Nbl, NPOTOKO/bl A@HHbIX, OCLUANOrPaMMbl, UTHGOPMALMIO O COCTOAHUN B10Ka U ynpas-
NATb KOMMYTALMOHHbIM annapaTtom Mo nocaegosatesibHOMy KaHany ACY Tr1.

Tabnnua 4.13.1 - Hactpoiiku uHtepderica RS485

AnanasoH 3aBopgckoe 0603HayeHue B
HassaHue -
3Ha4YeHu 3Ha4YeHue MeHI0
Tun npoTokona no RS485 Modbus RTU Modbus RTU MNpoTokon RS485
115200
57600 c 6
CKOpOCTb paboThi RS485 38400 38400 “°p°;;zsp; ore!
19200
9600
Apnpec B ceTn RS485 1-247 1 Agnpec B ceTn RS485
0,5 6uta
Konnuectso cTonosbix 6UToB 16ur 1 6ur Kon-Bo cton 6ut
RS485 1,5 6uta RS485
2 buta
Bbikn But yeTHoCTH
but yeTHOCTM RS485 YeTHbIN Bbikn
o RS485
HeyeTHbIn
Tabnnua 4.13.2 - MecTopacnonoxeHne HacTpoek aas RS485
FnaBHoe meHI0 Moamexto 1 NoameHto 2 NoameHto 3
HacTpoiiku -> CepBuCHble

Tabnuua agpecos AaHHbIX A onpoca ycTpoicTs B ACY TIM npusegeHa B KapTe na-
MSATM, KOTOPas NPeAOCTaBAAETCA NPOM3BOAMUTENEM OTAENbHO MO 3aNpPocy 3aKa3umKa.
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PykoBoacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Tabnvua 4.13.3 - BO3MOXKHOCTU YNpaB/ieHUA U HAaCTPOIKM

. UCKpeTHble no ACY
Bua Bo3gencreua ny Anckp
BXOA,bl/BbIXOAbI «UProg» ™

BK/110UUTL / OTKAKOUUTL BB + + +
BBogZ, / BbIBOA 3aLLMT M aBTOMATHKM + + +
M3meHeHune rpynmnbl ycTaBok + + +
BBog, / BbIBOA, peXKMMOB Tese-

A/ AP + + + +
ynpasneHus
CMeHa faTbl M BpemeHu + - + +
BBOA yCcTaBOK 3awwmT + - + -
MN3meHeHne HacTpoek 610Ka + - + -
MN3meHeHune HacTpoek OMIN + - + -
M3meHeHWe HacTpoek ocumanorpa- + +
da
M3meHeHne HacTpoeK cyeTunKka . .
pecypca BB
M3meHeHWe HacTpoeK perncrpaTopa . .
Harpysku
O6HyNeHWne CHETUYMKOB 3aLLUT + - + -
OB6HyNeHWe CYETYMKOB SHEPTUMN + - + -
O6HyNeHne CHETYMKOB KOMMYTAL M . .
BB
O6HoBNEHME NPOLUMBKU - - + -

Tabnaunua 4.13.4 - Bo3MOXXHOCTM Nepesayum SaHHbIX U UHOMKALMU

JAUCKpeTHble no ACY
BXOAbI/BbIXOAbI «UProg»

- +

Bupg, Bo3geiicTBua ny

-
3

TenecurHanusauma

N3mepeHuna

CyeTumKkn

YcTaBku P3UA 1 HacTpoiiku 6ioka

+ 4|+ |+ ]+

MpoToKonbI aBapuii

MpoToKo/bl COBbLITMI

MpOTOKONbI U3MEHEHMA YCTaBOK - -

MpoToKoNbl KoMmMmyTaumii BB + -

+ |+ |+ |+ |+ |+ |+ |+ |+

MpoToKoNbl M3MeHeHUsA pecypca BB + -

|
|
+l+ [+ |+ |+ [+ [+ ]|+]+

PeructpaTtop napameTpoB Harpysku - -
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4.14 Yyet pecypca BblKAloyaTens

B ycTpoictee npegycmoTpeHa GyHKUMUA yyeTa OCTaTOYHOIO Pecypca BbICOKOBObT-
HOTO BbIK/IlOYaTeNA Mo Kaxaou dase.

CpaboTaHHbI pecypc OTpakaeT CTeneHb M3HOCA AeTanell U y3/10B KOHKPETHOM
eanHuUbl obopyaoBaHuA. Mpu 3ToM Noa, cPaboTaHHBIM KOMMYTALMOHHbIM Pecypcom
BbIKNOYATENA MOHUMAIOT CTENEHb U3HOCA AYroracuTeIbHOM Kamepbl, @ MEXaHUYECKUI
pecypc XapaKTepusyeTca YMCAOM LIMK/IOB BK/IKOYEHME - Nay3a - OTKAOYEHME, BbINoA-
HAeMmblx 6e3 TOKa B rnaBHOM uenu. Moz oCTaTo4YHbIM PECYPCOM NMOHMMAKOT OCTaTOK pe-
cypca BblKtoYaTeNA Nocse onpeaeneHHoro nepnoaa sKcnayaTalumMm 1 Yucaa onepaumi
MO OTKJ/IIOYEHMIO U BK/IKOYEHUIO HAarpy304HbIX TOKOB 1 TOKOB K3.

MexaHu4eckuii pecypc 3a4aeTca B MacnopTHbIX AAHHbIX HA BbIKAKOYATENb, U, TaK
KaK ero Be/IMYMHA XapaKTepusyeT paboTy BbiKAOYaTeNA H€3 TOKOBOW HArpysKku, TO HeT
HEeobXo0AMMOCTU YUUTbIBATb Er0 3HAYEHME.

KomMyTaLMOHHbBIN pecypc 3a4aeTcA B MACNOPTHbIX AaHHbIX B BUAE KPUBbIX 3aBUCK-
MOCTU AOMYCTUMOTO YMUCNA OTKHOYEHUI OT BENIMUYMHBI TOKA (PUCYHOK 4.14).
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4 \ \
10 LTRAY
'
-
3
510 R Y
)
3
2¢10 \
o]
£
- L ¥ %]
8 b =
E 10 10kA |+
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01 02 0s 1 2 5 10 20 315 50
HOMUHNBHIA TOK OTKMNIOYEHHA, KA

PucyHoK 4.14 — FpadmK 3aBUCMMOCTM pecypca N0 KOMMYTALLMOHHOW CTOMKOCTH
(4ncno umknos «B-O») OT KOMMYTALLMOHHOTO TOKa BblKAtoYaTens BBT3-M-10
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PykoBoacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Torfa oCTaTouYHbIN pecypc BbIKAOYATENA UM KPUTEPUIt BbIBOAA B PEMOHT MOMKHO
onpesennTb Mo CeAyoLeMy BbipaXKeHuHo:

N
Roer = 100% — Z AR, (14.1)
i=1
roe:
Rocr— OCTaTOYHbIM pecypc BbiKAOYaTeNs;
AR; — pacxog pecypca 3a 04HO OTK/OUYEHUE;
i — KONNMYECTBO OTK/HOYEHUN.

[NA KOPPEKTHOM OLEHKM OCTAaTOYHOTO pecypca HeobXoAMMO BBECTM B 610K 3aLLMTbI
[AaHHbIE O Y3/10BbIX TOYKAX XapaKTEPUCTUKM, MO KOTOPbIM 3alumUTa MOAENMPYET 3aBUCHU-
MOCTb pecypca OT KOMMYTALMOHHOIO TOKa (OTMeuyeHbl cTpenkamu Ha rpadwmke). Mpu
KaXXa4om OTKNHYEHUU BbIKAKOYATENA 3alUTa (bVIKCVIDVET TOK OTKNKO4YEeHUA, BblMUCAAET
pacxof pecypca no 3aflaHHOW XapaKTepucTuke u GopmupyeT NPOTOKOAN pecypca.

B npoTokone oTobparkatoTca:

® [aTa v BpeMsA OTKAOYEHUS;

o NPUYNUHA OTKNHOYEHUA,;

® TOK OTK/IIOYEHMA NO Kaxgon dase;

® pacxop pecypca no Kaxzaou oase;

® OCTaTOYHbIM pecypc BbikAOYATENA MO Kaxaol dase;

e 06LwWMIi pacxog pecypca No Kaxaok dase.

CKauMBaHMe NPOTOKO/I0B NPOU3BOANUTCS C NMOMOLLLIO KHOMKM «CKayaTb BCe» B COOT-
BeTCTBylOLLElM 061acTM TepmuMHana.

[N UCKAOYEHUA CO34aHUA NPOTOKONOB HEMHPOPMATUBHOMO XapakTepa, TO ecTb
KOTAa OTK/OYEHMA BbIKAOYATENss C TOKOM Harpysku He NpUBOAUT K CyLLeCTBEHHOMY
M3MEHEHUIO pecypca (CoTble U TbICAYHbIE L0M NPOLEHTA), HEO6XOAMMO BBECTU YCTaB-
Ky «ToK cpabaTbiBaHUA NPOTOKONA pecypca BB». Mpu TOKe OTK/OUEHUA HUKE, Yem
[AaHHaA ycTaBKa, MPOTOKOA pecypca dopmupoBaTbea He byaeT. PekomeHayetcsa 3aga-
BaTb AAaHHYIO YCTaBKy B paitoHe 20% OT HOMWHAIbHOTO TOKa OTK/IHOYEHUA.
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Tabnnua 4.14.1 - HacTpoliku cyeTymKa pecypca BB

HaumeHoBaHue AnanasoH | [AMCcKpeTHOCTb 3aBoackoe | O6o3HaueHue
napametpa 3HaueHui 3apaHua 3HayeHue B MEHI0
HoMMWHanbHbIV TOK OT- 100 -
KntoveHus BB, A —30000 ! 20000 HTO
Pecypc no kommyTaum-
OHHO cToMKOoCTM BB npu 1-10000 1 100 Pecypc npu
HTO
HTO
HoMUHanbHbIV TOK BB, A 100~ 1 650 Hom. Tok BB
! —-3000 ’
MexaHunuyecknin pecypc 1-10000 1 50 Mex. pecypc
BB (B TbicAYax) BB
Tok dopmunposaHmna 100 - 1 650 Tok dpopm.
npoTokosa pecypca BB, A —20000 npor.
Tabaunua 4.14.2 - MecTopacnonoxKeHne HacTpoeK cHeTYnka pecypca BB
TnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3
HacTpoiiku -> Pecypca BB

4.15 ®dyHKUUM JOCTYNA U CAMOAUATHOCTUKMU

1) YposHu goctyna (Y4).

B ycTpolicTBe nNpeaycMoTpeHo Tpu ypoBHa goctyna: YA1 - Huswui, YA2 - cpesHuid,
Y3 - BbICLIMIA, B 3aBUCMMOCTU OT BBEAEHHOIO MNapo/a onpesenserTcs ypoBeHb A0CTyna
oneparopa.

MepBbili ypOBEHb A0OCTYNa aKTUBM3MPYETCS LIECTbIO NAPOasSMM, BTOPOIM — NATbIO Na-
PONSAMM, TPETUI YpOBEHb AOCTYNa aKTUBU3MPYETCA TONbKO CEPBUCHBIM Maposaem. 3a-
LaHWe U U3MeHeHue naponen gna aktmeaumm YO41 v Y2 MoXKeT 6biTb OCyLLECTBAEHO
TONbKO Ha TPETbeM YpPOBHE A0CTyNa.

NHbopmaLma 06 nsmepsaembix NapameTpax U yCTaHOB/IEHHbIX HAaCTPOMKax ABNSETCA
OTKPbITOW, €€ NPOCMOTP OCyLLecTBAAeTca 6e3 BBOAa Naposien.

Ecnn HacTpoika npounssogmTtca Yepes MY, To Naponb BBOAUTCA OAMH Pa3 B KaXKA0M
paszaene 0OCHOBHOIO MeHIO Npu M3MEHEHMMU KaKoro-n1nbo napameTpa AaHHOro pasgena.

Ecnn HacTpolika npousBoAnUTCA Yepe3 TepMUHaa, TO Napoab HeobXoAMMO BBeCTU
OZMH pas, NpeABapuUTe/IbHO HaXKaB KNaBULLY «YCTaHOBUTb AOCTYN» B BEPXHEM pabouem
none MO. YCTpoMCTBO aBTOMATMYECKM 3anpeLiaeT A0CTYn, ecan NPOCTOM Mporpammsl
6e3 paboTbl ¢ Hell cocTaBnneT bosee ABAALATU MUHYT.
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BO3MOXHOCTM onepaTopa € NepBbIM YPOBHEM A0CTYNa MUHUMA/IbHBbI:

® 3ajaHWe N USMEHEHUE YCTABOK 3aLUMUT,

®  OYMCTKa NPOTOKOJIOB 3aLUUT;
® YCTAHOBKA W M3MEHEHME AaTbl U BPEMEHMU;
e ynpasJ/eHue BbikAtoYaTenem c My.

[na onepaTopa ¢ Y12 Kpome BO3MOXKHOCTEN, NpeacTaB/eHHbIX Bbllle, AOCTYMNHO:
® V3MeHeHWe CepPBUCHbIX HACTPOEK;

® M3MeHeHWe HacTpoeK ocunnnorpada;

® V3MeHeHWe NapameTpoB NpPUCoedNHeHNs;
® M3MeHeHWe HacTPOeK BXOA0B U BbIXOA0B;
® M3meHeHue napameTpos AYB.

Ha gaHHOMm TpeTbem ypoBHe (Y/3) AocTyna BO3MOMXKHO M3MeHeHWe abcontoTHO BCex
napameTpoB U HAaCTPOEK YCTPOICTBA, KOTOPbIE ONpPeaeNATCA No/ib30BaTeIEM.
3aBoACKME MAapPOAUN NO YMOTHYAHMUIO:

e Y/[1-«0001»;
o VY12 -«0002»;

e Y[13 (cepBuCHbIN Naposb goctyna) — «1234».

Tabnuua 4.15.1 - MecTo

PacroioXKeHMe HaCTPoeK naposen AocTyna

TnaBHOe meHI0

MogmeHio 1

MoagmeHtio 2 MoameHto 3

HacTpoiiku

9

Maponn pgoctyna

2) dyHKLMA caMOaMarHOCTUKK.

B npouecce paboTbl yCTPOWCTBO MOCTOAHHO BbINOHAET BHYTPEHHIOK CaMOMarHo-
CTMKY (PycyHOK 4.15) C uenbio nNpexKaeBpeMeHHOro BbifiBeHMA ownboK B annapaTHom
WAM MPOrPaMMHOM YacTu. B 3aBMCMMOCTM OT BHYTPEHHE HeMcnpaBHOCTU MoryT 610-
KMPOBaTbCA a/Ir0OPUTMbl YCTPOWCTBA U BbIXOAHbIE pene.

Heucnp FRAM >
Hewuenp ALlH‘

HLIH MK3M >

Hewcnp Beixogog:

Hewncnp CRC yc%

1

~Bnok newcnp MK3M

PucyHok 4.15 — ®yHKLMOHaNbHAA CXeMa CUTHAI0B CaMOAMArHOCTUKM YCTPOMCTBA
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BHYTpeHHAs owmnbka oTobparkaeTtca B cTaTyce 610Ka, NPOCMOTP KOTOPOro OCyLLecT-
BnAeTca B pasgene «Tekywme napametpbl — Cratyc» MY nan Bo BKhagke «Tekyuwme
napameTpbi» TEPMUHANA.

Kpome BHyTpeHHMX owmnbok B ctaTyce MK3M oTobpakatoTca MHPOPMaUNOHHbIE
61Tl AaHHbIX, TO €CTb HECYLLME TONbKO MHOOPMALMOHHYIO HarpysKy.

Tabaunua 4.15.2 - CtaTycHble 6uTbl 610Ka MK3M

<
Mopapok peit-
=
Ne | HaumeHoBaHue Pacwuéposka Mocneacreusa CTBUIA NpU
noaBaeHuu
HesepHas aata/spems.
1 Owwnbka gatsl / Owwubka popmaTa Ddukcaumna scex cobbl- 3agatb Aaty
BpemeHun 0aTbl M BpEMEHU T c olwKnboYHo M Bpems
AaTol U BpemeHem
BHYTpPEeHHMWIt nctou- BblaaTh Ha ycTpoWi-
VTP . Mpu CHATUM NUTaHKUA i yerp
NoHwncTop paspsa- HUK, Heobxoanmbl i CTBO NUTaHWe n
2 Bpemsa v AaTa cbpacol-
eH ana paGOTbI Yyacos, BatoTcs A0XAaTbCA 3apAaaa
paspaeH MCTOYHMKA
3 HeuncnpasHocTb HewncnpasHocTb MoNHbIV OTKa3 ycTpoit-
FRAM MUKPOCXeMbl NaMATU cTBa
HeBO3MOXKHO CKaum-
2 HeuncnpasHocTtb HeuncnpasHocTb BaHMe 1 3anucb oc-
NAND MUKpPOCXeMbl NaMATN LMANOrpamMmm 1 NpoTo-
Konos
HeucnpasHoctb HeucnpasHoctb Kuonim Ha knasuatype
5 P P yrnpas/ieHUA MOTYT He Coobuuth npows-
KNaBMaTypbl MOZYNA KNaBuaTypbl
yp Ay. P paboTaTh BOAMTENIO ANA
3ameHbl uau pe-
MOHTa yCTpoicTBa
HewncnpasHocTb BnoknposKa 3awmT no
6 HeucnpasHoctb LIH KaHanoB nsmepeHua HanpAXeHWIo 1 aBTo-
u,eneﬁ HanpAaXeHua MaTUKnN
HewncnpaBHOCTb KaHa-
HeuncnpasHocTb
HeuncnpasHocTb /10B U3MEpEHUS, BO3-
7 KaHan0B U3MepeHua
Aun M MOXXHa HEKOPPEKTHas
ycTpoiicTea
pabora 3awmut
HewncnpasHocTb
HeuncnpasHocTb BbIxoZHble pene moryT
8 KaHanoB ynpaBaeHua
BbIXOA0B He paboTaTb
BbIXOAHbIMU pene
MpoBepuTb ycTaBkM
OwwnbKa KOHTPOIb- posepurs v
HeuncnpasHocts CRC M Bo3mo3KHa HeKkop- 3aLUMT M Nnepesa-
9 HOI cymmbl 610KOB
610Ka «YCTaBOK» cTaBOK peKTHaa paboTa 3awmT AaTb X B Cayyae
v HeobxoanmocTu
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PykoBoacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

5 KOMMNJIEKT MOCTABKU, MAPKUPOBKA, YINAKOBKA
5.1 KomnneKT noctaBku

HaumeHoBaHue Konuuecrso
MuKpoKoHTpoinepHas 3awmta MK3MN-Mukpo 2.0 / 2.0M / 2.0 1wt
OTBeTHbIe YaCcTN pa3bemos 1 Komnnekt

Macnopt 1 sk3emnnap
PykoBogacTBO No akcnayaTaumm Mo 3anpocy
MporpammHoe obecneyeHune Mo 3anpocy

5.2 MapkupoBKa

1) MapkupoBKa 6/10Ka BbINOJIHEHA Ha 3a4Hel CTOPOHE Kopnyca B COOTBETCTBUM C

FOCT 18620-86. Ha mapKMpoBKe yKa3aHbl OCHOBHbIE AaHHble 6/10Ka:

e 0603HaYyeHne nsgenus;

® faTa U3rOTOB/IEHUS;

® 33BOACKOM HOMep;

® HanpsAMKeHMe 1 YacToTa NUTaloLLeN ceTu;

® TOBAPHbIV 3HAK NPeAnNpPUATUA-U3rOTOBUTENS;

® Hymepauma pasbemoB M Ha3HaYeHMe KOHTAKTOB 6/10Ka;
e 0603HayeHMe BbIBOAA 3aALLMTHOIO 3a3eMIEHUA.

2) MapKupoBKa TPaHCMNOPTHOM Tapbl HAHOCMTCA TPAHCMOPTHOW KOMMAHMEW U Co-
OEPKUT OCHOBHbIE, AOMNONHUTENbHbIE U MHPOPMALMOHHbIE HAZAMUCK, U MAHUMYAALN-

OHHble 3HaKu cornacHo NOCT 14192-96.

5.3 YnakoBKa

1) YcTpoiicTBO ynakoBaHO B KOPOBKY, B HEeil OCYLLECTBAAETCA TPAHCMOPTUPOBAHME.

2) CHATME TPaHCMOPTHOM Tapbl LO/IKHO MPOU3BOAMTLCA C COBAOAEHMEM MaHMNY-

NAULNOHHbIX 3HAaKOB.

27.12.31-100-23566247
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6 UCNOJZIb3OBAHME NO HASHAYEHUIO
6.1 KcnayaTauMOHHbIE OrpaHUYeHUnA

1) KnumaTtuuyeckue ycnoBUA 3KCMyaTauuu yCTPOMCTBaA yKasaHbl B pasgene 2 Ha-
croAauwero P3, s3KcniyaTaUMOHHbIE TEXHUYECKME XapaKTEPUCTUKN He OO/KHbI NpeBbl-
LWaTb 3HAaYEHWU, NpUBEAEHHbIX B pasaene 2.

2) dKcnayaTaums ycTpoicTea 610Ka OCyLLECTBAAETCA B COOTBETCTBUM C «[TpaBunamm
TEXHUYECKOW 3KCMIyaTaumu 3N1eKTPUYECKUX CTaHLMI U ceTei» U HacToAWMM «PyKoBO-
[ACTBOM MO 3KCNJyaTaumm».

3) BO3MOXHOCTb paboTbl YCTPOWCTBA B YCNOBUAX, OT/IMYHBIX OT YKa3aHHbIX B Ha-
cTosuwem «PykoBOACTBe MO 3KCMyaTaumMm», AOKHA COMAacoBbIBAaTLCA C NPEeANPUATU-
€M-U3roToBUTENIEM.

6.2 MoAaroToBKa yCTPOMUCTBA K UCMONb30BAHUIO
6.2.1 Mepbl 6e30MacHOCTM NPU NOAFOTOBKE YCTPOMCTBA K MCNOJIb30BaHUIO

1) Mpwu aKkcnayaTaumMm yCTponcTBa cnesyet pyKoBoacTBOBATLCA «lpaBuaamu TeXHU-
KM 6e30nacHOCTM MpW 3KCnayaTauuy 3/1EKTPOYCTAHOBOK, 3/EKTPUYECKUX CTaHUMI U
NoACTAHUMIMY, A TaKKe HacToAWMM «PyKoBOACTBOM MO 3KCN/IyaTaLMm».

2) K akcnayaTtaumm v o6CayKUBaHUIO YCTPOWCTBA AOMNYCKAOTCA ANLA, U3ydMBLUKE
HacTosiwee P3, nacnopT v npolealine crneunanbHyo NoaroTosky B 061actu MUKpo-
NPOLEeCCOPHbIX YCTPOMCTB pesieiHOM 3alLMTbl U aBTOMATHKM.

3) OnacHbIM GaKTOPOM MpPU IKCMAyaTaALMM YCTPOCTBA ABNAETCA HaNpsAXKeHue one-
paTMBHOro NUTaHuA 220B. Bce paboTbl Ha 3aXKMMax YCTPOICTBA CeayeT NpoM3BOAUTL B
06ecTo4eHHOM COCTOAHMMU.

4) 3azeMneHue v 3aWnTHbIe Mmepbl 6€30MacHOCTM A0/IKHbI BbIMOIHATLCA B COOTBET-
cTBMM C TpeboBaHMAMM aeicTayrowmx "MpaBua ycTponcTBa anekTpoycTaHoBok". s
3a3eMeHNA YCTPOMCTBA Ha Kopryce 610Ka 3aWwmTbl NPesyCcMOTPeH CreumanbHblii 3a-
3eMAIOWMI BUHT, KOTOPbIA MCNONb3YETCA ANA NMOAKAOYEHUA K 3a3EMAIOLLLEMY KOHTY-
py.
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6.2.2 PasmeLleHrne u MOHTax

1) BHewHKit Bua 610Ka 3aLmThbl, rabapuTHbIe M YCTAHOBOYHbIE pa3mepbl Npuseae-
Hbl B MPUTOXKEHUW A.

2) O6bem M NocnefoBaTeIbHOCTb MOHTAXa YCTPOMCTBA:
® CHATb YNaKOBKY, NPOBEPUTL BIOK HA Ha/IMUME MEXAHUYECKUX NMOBPEXAEHUN;
® YCTaHOBWTbL G/I0K 3aLLMUTbI B PE/IENHbIN OTCEK NPUCOEAMNHEHUS;
® MOAKNUUTL K B/IOKY BHEWHMWE Lenu, NpoBepPUTb COOTBETCTBUE COBpaHHOM
CXeMbl TEXHUYECKOW AOKYMEHTALMN Ha YCTPOMCTBO;
® MPOBEPUTb HAAEKHOCTb 3aTAXKKM BONTOBBIX COEAUHEHUNA.

3) Bce paboTbl MO MOHTa¥y, AEMOHTaXKY M 3KCMIyaTaumm 610Ka 4OMKHbI BbINOA-
HATbCA B COOTBETCTBUM C AeNCTBYIOWMMM «MeKoTpacaeBbiMM NpaBMaamMmm no oxpaHe
TpyAa (npaBuMaamm 6e30nacHOCTM) MPU 3KCMIyaTaLMM 3NEKTPOYCTAaHOBOK», a TaKkKe
[AeNCTBYIOWMMM BEAOMCTBEHHBIMU UHCTPYKLMUAMMU.

6.3 TeKywmit pemoHT
1) YcTpoiicTBO AIBNAETCA BOCCTAHABAMBAEMbIM WU PEMOHTONPUIOAHbIM. PeMOHTO-
NpUro4HOCTb yCTpoicTBa obecneynsaeTca:
®  MOAY/NbHOM KOHCTPYKUMEW, MO3BOJIAIOWEN ObICTPO 3aMEHUTb HeUCnpaBHbIA
610K Ha CNpPaBHbIM Ha MecTe YCTaHOBKMU;
® BHYTPEHHEeW CaMOAMarHOCTUKOW, NO3BOAAOWEN BbICTPO BbIABAATL GAKT Heuc-
NPaBHOCTU M ONpPeaeNnaTb HEUCNPABHbIN 31EMEHT;

2) PeMOHT yCTPOMCTBa B NEPUOA rapaHTUINHOM IKCMIyaTaumMm Npovus3BoaUTCA 3aBO-
[OoM-u3rotoBuTeNem. B nocneaytolme roapl IKCNAyaTaLMu pPeMOHT NMPOU3BOAMUTCA NO
[OrOBOpY C 33aBOAOM-WU3rOTOBUTENEM KBAUGULMPOBAHHBIMU CreLManvucTamu, atre-
CTOBaHHbIMM Ha NPaBO PEMOHTA MUKPOMPOLLECCOPHbIX YCTPOMCTB.

6.4 XpaHeHue

1) YcTpolicTBO A0 BBEeAEHMA B 3KCMIYaTaLMIO XPAaHWUTCA HA CKNage B YynaKoBKe
npeanpuATUA — 3roToBUTENA, ycnoBua xpaHeHus — 1(/1) no FOCT 15150. U3penune bes
YMAaKOBKM XpaHUTCA Npu TemnepaTtype okpyKatowei cpeabl 0 o 40°C 1 oTHOCUTENb-
HOW BNaXKHocTU He 6onee 80% (npu TemnepaType 25°C).

2) B nomelLeHMAX ANA XPaHEHUA COAEPsKaHMe MbliM, MapoB KUC/IOT U LWesoYel, ar-
PeCcCUBHBIX ra3oB W APYr1X BPeAHbIX MPUMECEN, Bbi3blBAOLMX KOPPO3UIO, HE A0/XKHO
NpeBbIWaTh COAEPKaHME KOPPO3MOHHO-aKTUBHBIX areHToB A4 atmocdepsl Tmna | no
FOCT 15150-69.
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3) CpoK XpaHeHMA yCTPOMCTBA B yNaKOBKe M3rotosuTens 12 mecaues.

4) Mpwn cHATAM BIOKA C XpaHEHMA B YCNOBMAX NOHUMKEHHOM TemnepaTypbl Heobxo-
AVMO Bbl4ep:KaTb ero B yNaKoBKe He MeHee ABYX YacoB NPU KOMHATHOM TemnepaType.

6.5 TpaHcnopTupoBaHue

1) U3pgenune TPaHCNOPTUPYETCA B KPbITbIX KENe3HOA40POXKHbIX BaroHax, NepeBo3mnT-
€ aBTOMOBU/IbHBIM TPAHCMOPTOM C 3aLLMUTON OT AOMKAA M CHEra, a TaKXKe TPaHCNopPTU-
pyeTca B repmeTM3MpOBaHHbIX OTan/JMBaeMblX OTCEKax camosieToB. [1pu nepeBo3Kke B
KENe3HOL40POXKHbIX BaroHax BMA, OTNPABKU - MENIKUIA, MAIOTOHHAMXKHbIW.

2) KnnmaTtuyeckue ycnosusa TpaHCNOPTMPOBaHUA B10Ka ABAAIOTCA TaKUMMU Ke, KaK
Npu XpaHeHUU.

6.6 YTnausaums

YCTpOWCTBO HE COAEPKMUT BELLECTB U KOMMOHEHTOB, BPEAHO B/AUAIOWMX HA OKpPY-
JKAIOLLYIO Cpesy M 340pOBbe YesI0BEKA, MO3TOMY OCODbIX Mep No 3aluTe Npu yTuansa-
uun He TpebyeTca.
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NPUNOXEHUE b

IpaduKM TOKO3aBUCUMbIX XapaKTEPUCTUK cpabaTbiBaHMA

MHBepCcHan xapakTepucTuka
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CnbHO MHBEPCHAA XapaKTepUCTUKa
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YpesBblyaiiHO MHBEPCHAA XapaKTepuCcTUKa
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[NuTenbHO MHBEPCHAA XapaKTepUcTMKa
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KpyTasa xapakTepucTuka

o ol
- m N O
T T T -
w o oV o o» c
2 2 2 2 2 =
F F FFF =
N
=1
o
=1
o
=1
~
o
3
[ ]
=i [ o |
=) o
S

120 27.12.31-100-23566247



PykoBoacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

MNonoran xapakTepucTuka
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NMPUNOXEHUE B
PekomeHaaumm no BbI6Opy NapamMeTpoB HAaCTPOMKM 3aLLMTbI

OT TeNN0BOW NeperpysKku

B 3aBMCMMOCTM OT TWNa 3/71IEKTPOABMIaTENA U XapaKTepUCTUK paboyero mexaHnsma
HeobxoaAMMO Noao6paTb XapaKTepUCTUKY cpabaTbiBaHMA 3almTbl OT neperpysku. Oc-
HOBHbIM MAapPaMETPOM 3TOM XapaKTEPUCTMKM ABNAAETCA MOCTOAHHAA BPEMEHW Harpesa
anekTpoasuratens. Ecam sToT napameTp 3a4aH 3aBOAOM-U3roTOBUTE/IEM 3/1EKTPOABM-
ratessn, TO 3HaYeHWe MOCTOAHHOW BpeMeHu HeobXOAMMO 3afaTb B KayecTBe YCTaBKM,
3aTem onpeaennTb No U3/0XKEHHON MEeToaMKe Bpema cpabaTbiBaHMA 3aLMTbI NpU 3a-
OaHHbIX KPAaTHOCTAX TOKA Neperpysku B PasMUHbIX PeXKMMax:

®  MpY BO3HWKHOBEHWUW NEPErpy3Ku U HyJIEBOM 3HAYEHUW TEMIOBOTO MMMY/bCaA;

® NpuY BO3HWKHOBEHWUW MEPErpPy3KU B PEXMME NPELIECTBYIOLLEr0 Harpesa a/ek-

TpoAaBuratens (HeHyN1eBOM 3HaYEHUW TEMNIOBOTO MMNMY/bCA).

1) Ana Bblbopa NOCTOAHHON BpemMEeHW Harpesa 3/eKTpoasuraTens HeobxoaMmo
3HaTb NPOAO/IKMTENbHOCTb NYCKa ABUraTens tp; U KpaTHOCTb MyckoBoro Toka K. Mpwu
OTCYTCTBMM WHPOPMALUN O MEepPerpy3oyHOi CnocobHOCTU 3NEKTPOABUraTENA MOMKHO
NCXOAMUTb M3 BO3MOMKHOCTU [ABYKPATHOMO MycKa ABUraTena M3 XONO0LHOrO COCTOAHMA.
Mcxoaa U3 aToro npesnosioKeHun, MOXKHO NPUHATL 3HAYEHWe TENJI0BOro MMMybca B, =
0,45 oe. nocne nepsoro nycka. Toraa:

B =K? (1—e /1) = 045, (B.1)

MpuHumas K| = Ky, t = th, U3 3T0ro BbipaXkeHMa MOXKHO onpeaennTb NMOCTOAHHYIO
BPEeMeHM Harpesa, NP1 KOTOPOI Ten10BOM MMNYAbC AOCTUTHET 33 BpeMA NepBoro nyc-
Ka 3Ha4veHwua 0,45:

t
Ty=—o0 (B.2)

Kt
In <K12 = 0,45)

Hanpumep, npu KpaTHocTM nyckosoro Toka Kp = 6,5 1 BpemeHu nycka tp = 10c u3
BblpaxkeHus (B.2) nonyuynm sHaueHWe NOCTOAHHOW BpemeHu Ty = 934c.

Mpu noBTOpHOM NycKe (6€3 NepepbiBa Ha OXNaXKAEHWE) 3HaYeHMe Tena0BOro M-
nynbca yasoutca n coctasuT By = 0,9. 3anac nNo 3HayeHuto TENJIOBOrO UMMNy/abca Npu
OBYX MYCKax 3/1eKTPOABUraTeNA U3 XO0AHOro cOCTOAHUA cocTasuT 10%. Mo npuseaex-
HbIM HUXKe TabanMLam UM HenocpeaCTBEHHO NO BbipaxkeHuto (B.3) moxHo onpeaenuts
Bpema cpabaTbiBaHMA 3aLMTbI NOC/E NOBTOPHOIO MYCKa C KPAaTHOCTbIO TOKa Kp = 6,5 1
OCTAaTOYHOM 3HAYEHUM TENNOBOrO Mmnyabca B, = 0,45:
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t
% ~0,0132 win tep = 0,0132-Ty = 0,0132-934=12,3 .
H

To ecTb 3anac No BpemeHu Npu NOBTOPHOM NycKe cocTaBuT tep —ty = 12,3 - 10,0 =
2,3 cekyHapl (19%).

2) Mpu BbIBOPE NOCTOAHHOW BPEMEHW HArpeBa 3/1EeKTPOABUraTENSA MOMKET OKa3aTbCA
pacyeTHbIM BTOPOW PEXUM — MNYCK 3MEKTpOABUraTens M3 ropayvero coctoaHus. Mpu
3TOM AOMNONAHUTENBHO HEOHXOAMMO 3HATb MAaKCUMA/bHbIM Pabounii TOK 31eKTpoaBura-
Tens. Mo BbipaxeHuto (B.1) onpepenserca 3HauyeHWe TENJ0OBOr0 UMMyAbCa B YCTaHO-
BMBLUEMCSA PEXMME NPU MaKCUMaibHOM 3HaveHUU K, = lpagmarc/ IHom:

B.=K?(1—e /1), rpe t - oo, B, = K7,

M3 BblparkeHua
KI2 — B

c yyeTom KoadpduumeHTa 3anaca Ksan (1,1) no oTCTpolike 3aWmThl OT BpEMEHM MycKa
MOXHO OnpeaenMTb MOCTOAHHYIO BPEMEHM Harpesa, Npu KoTopol bygeT obecneveH
OZHOKpPATHbIW NYCK ABUraTeNsa U3 ropavero COCTOAHUA:

tr - Kaan

In (KIZ - Bm)

KZ -1

Hanpumep, npu K, = 0,8 3HaueHne Tens0Boro nmnysbca coctasut B, = 0,64. MNpu Tex
e 3HaYeHMAX KPaTHOCTU MYCKOBOTO TOKa (6,5) u BpemeHun nycka (10 cekyHA) NOCToAH-
Haa BpemeHu ByaeT pasHa: Ty = 1266 cekyHA. M3 paccuMTaHHbIX MO ABYM YCIOBUAM
3HauyeHui Ty BbibUpaeTcs 6onbluee.

Cnepyet nmeTb B BUAY, UTO peasibHOe Bpemsa cpabaTbiBaHWA 3aLLUTbI MOXKET ObiTb

MEHbLLE PAaCYETHOrO NMPU HA/IMYMK B TOKE COCTaBAAOWEN 0bpaTHOM Nocien0BaTe/IbHO-
cTu.

Ty =

3) KoadduumeHT K, yuntbiBaowmin gonesoe ydactme Toka obpaTHOM nocnenosa-
Te/bHOCTW B TEMNJIOBON MOAENU ABuratens, AO/MKeH 6biTb paBeH OTHOLUEHWIO COMpo-
TUBNIEHMA poTopa 0bpaTHOM NocNesoBaTeNIbHOCTM K CONPOTUBEHUIO poTopa MPAMON
noc/neAoBaTesIbHOCTY NPU HOMMHANbHOWM YacToTe BpaweHus. Korga kosdpouumeHT K
HEBO3MOXHO PaccyMTaTbh TOYHO, OH MOXKET BbITb MPUHAT PaBHbIM 3.
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4) Tok cpabaTbiBaHUA 3aLUMTbI OT NEPErPYy3KU |c3 PEKOMEHAYETCA MPUHATb PaBHbIM
(1,05-1,1)l4om. YcTaBKa TOKa lc3 3aBMCUT OT TMNa 3awmuwaemoro gsuratens. O6biuHO
OONycTUMan TenaoBas neperpyska Moxet 6biTb B 06/1acT 10% HOMWHaNbHOM Temne-
paTypbl. Y4MTbIBas, YTO POCT TeMMepaTypbl NPONOPLMOHANEH KBAaApaTy TOKA, TENI0Bas
neperpyska B 10% 6yaeT npu yBeanmyeHUM ToKa npubaunsmtenbHo Ha 5%. CooTseTcT-
BEHHO, Npu Toke 1,1l,0m TENNOBAA Neperpyska coctaBuT 21%.

5) NocToAHHan BpEMEHU OCTAHOB/IEHHOIO ABuUratens Ty MOXKET bbiTb MPUHATA paB-

HOWU:
TO = (1/5_2)TH'

6) 3HaueHne By o, MCNONB3YETCA B ANTOPUTMAX AMArHOCTMPOBAHMA TAXKENOrO Nyc-
Ka M 3anpeTa MycKa 3/1eKTpoABuraTens u NPUHUMAETCA PaBHbIM:

Bt_xomp = 1'1Bt_nycr<r

rae By nyex— TENOBOW MMNYJ/IbC 33 BPEMA MyCKa ABUraTeNs npu HOPMasbHbIX ycno-
BUAX PaboTbl, PAaCcCYUTLIBAEMbIN NO BbIPAXKEHUIO:

—t
Bt,nyc:( = Kﬁ (1 —e l-I/TH );

roe T, — pacyeTHoe B COOTBETCTBUM C N.M. 1 U 2 3HaYeHMe NOCTOAHHON BPEMEHMU.

ANrOpPUTM ANATHOCTUKM TAXKENOro nycka GopmupyeT curHan «Taxenblii NycK», ec-
/M NpupalleHne TeN0BOro MMNyNbCa 3a BpeMsa ovepeaHoro nycka AB; > B yoump-

Mpn OTKAOYEHUN NEPErpyKEHHOro 3/eKTpoasuratens GopmupyeTcs KomaHAa
«3anpeT nycka», ec/v TeKyllee 3HaYeHne TEMI0BOro MMMY/IbCa NPeBbILLAET BE/INYMHY
(100 = By_yourp), TO €CTb «3aMpET NYCKa» CHUMETCA NPU BbINONHEHNN YCIIOBMA:

Bt < (100 - BLKOHTp)'

Bpemsa cpabaTbiBaHuMa 3awmTbl npu K, = 7, Ty = 900 cekyHA, 1 Tens1oBom umnynbce B,
=0,7 (70%) 6yaet pasHo (Tabauua B.2):

tep = 0,0062T,, = 5,58¢.
Ecnu 13BECTHO TensoBOe COCTOAHWE 3NEKTPOABUraTeNs B YCTAHOBUBLUEMCA PEXU-
me, Hanpumep, B,=0,7 1 Bpema nycka ABUraTens cocTaBnser 8 cekyHa, To AnA ycnew-

HOrO NyCKa U3 «ropAa4vero» CoCctoaHunA HeOGXOAMMO 3a4aTb NOCTOAHHYIO BpEMEHMU!

Ty =10/0,0062 = 1613c.
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

NMPUNOXEHUE T

CnuncokK BHyTpeHHUX curHanos MK3IM-Mukpo

Craryc 0 Crp. Cratyc 1 Crp.
3anpet AlNB 73 BkntoueHo 79
Bxog, Tpurrepa «bnok AMB» 73 OTKANtOYEHO 79
Bnok AMNB 73 PNno 79
BK/1 no AMNB 74 PNB 79
Myck ANB 74 Ucw 49
Tpurrep «lotos AMNB» 74 - -
Cépoc ANB 74 - -
AMB1 74 - -
AlMB2 74 - -
ATB3 74 - -
ANB4 74 Harpyska 79
Myck ABP 72 HM+ -
HeycnewHoe ABP 71 HM- -
BK/1 CB no ABP 71 PB 81, 82
OTKN no ABP 71 PO 81, 82
lotos ABP 71 KeuTnposaHue 80
Cratyc 2 Crp. Cratyc 3 Crp.

OTK/ oT 3awwmt 92 Myck MT3-1 27
OTKN ot BJIK 84 MT3-1 27
Heuncnp BB 91 Myck MT3-2 27
HUY 88 MT3-2 27
OTkas BB 89 Myck MT3-3 33
3awura M 89 MT3-3 33
CN OTKN 90 YMT3-3 33
Hewncnp LUH 47 MT3-3 curu 33
Heuncnp MK3M - Myck MT3-4 34
Bnok Hencnp MK3M 104 MT3-4 34
Bnok BK/ 84 YMT3-4 34
Bnok ot 3awut 85 MT3-4 curH 34
Bnoknposka 87 Myck N3LW 61
Heucnp 92 n3w 61
ABapwa 92 Hewncnp N3LW 61
Bbizos 92 - -
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PykoBoacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Cratyc 4 Crp. Cratyc 5 Crp.
Myck 33-1 38 Myck 3HH 44
33-1 38 3HH 44
33-1 curH 38 3HH curH 44
Myck 33-2 38 Myck 3MH-1 42
33-2 38 3MH-1 42
33-2 curH 38 3MH-1 curH 42
Myck BO-1 78 Myck 3MH-2 42
BO-1 78 3MH-2 42
BO-1 curH 78 3MH-2 curH 42
MNyck BO-2 78 Myck 3MH-1 46
BO-2 78 3MH-1 46
BO-2 curH 78 3MH-1 curH 46
a3 63 Myck 3MH-2 46
Heuncnp A3 63 3MH-2 46
- - 3MH-2 curH 46
- - 3MH 6n0k 46

Cratyc 6 Crp. Cratyc 7 Crp.
™ 55 Myck YPOB no | 76
TN curH 55 Myck YPOB 76
TN TAMKENbIN NYyCK 55 YPOB 76
T 3anpeTt nycka 55 3MM-1 65
Myck 3MT 51 3MM-1 curH 65
3MT 51 3MM-2 65
3MT curH 51 3MM-2 curH 65
Myck 3H® 52 Myck 3MN-1 67
3HO 52 3nn-1 67
3H® curH 52 Myck 3MN-2 67
Myck 3NT 54 3nn-2 67
3T 54 - -
3MT curH 54 - -
Myck 3AP B - -
3AP - - -
3AP curH - - -
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PykoBoacTBO no akcnayatauum MK3M-Mukpo 2.0 / 2.0M / 2.0,

NMPUNOXEHUE O
[abapuTHbIM YepTe Kopnyca MK3M-Mwukpo 2.0M

5 e

157
168
146

0 [ECEEEREEFEHew w4
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PykoBoacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

[abapuTHbIV YepTexk Kopnyca MK3M-Mukpo 2.0 n 2.04,

3a4Hero npucoeamHeHunaA

168
146

10,5

134,5

123

BHumaHue!

YcTaHOBKa 3allMThl B KOpPNyce 3agHero npucoeguHeHus B Kamepbl KCO/KPY ocy-
LLLeCTBAAETCA C MOMOLLbIO Bbipe3a B ABepU (CTEHKe) NpAMOyronbHOro otsepctus. Kop-
nyc 6,10Ka 3aWmTbl U NOAK/IOYEHHbIe K HEMY BHELWHMEe Lenu npu 3Tom byayT Haxo-
OMTbCA BO BHYTPEHHEM MPOCTPAHCTBE META/INIOKOHCTPYKLUN.

Mpu 3aKka3e 0b6A3aTeNIbHO yKa3blBaWTe BapuaHT UCNONHEHUA Kopnyca!
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

[abapuTHbIV YepTexk Kopnyca MK3M-Mukpo 2.0 n 2.04,

nepeaHero npucoesuHeHns

104
146

67,7

BHumaHue!

BNOK 3aWwuTbl B KOpNyce nepeaHero npucoeaMHeHUa YCTaHaBIMBAETCA Ha NaHesb
(wmT), BbIPE30B NpM 3TOM He TpebyeTca. Kopnyc 610Ka 3awWuTbl U NOAKAIOYEHHbIE K
Hemy BHELLUHWe Lenu nNpu 3Tom 6yayT HaXo4MTbCA Ha NepefHel YacTu MeTaNIoKOHCT-
pyKUMM.

Mpu 3aKka3e 06A3aTe/IbHO YKa3blBaliTe BapMaHT MCNOAHEHUA Kopnyca!
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PykoBoacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Pasmepbl Bbipe3a nog Kopnyc 6710Ka 3aWuTbl 3a4HEro NnpucoeguHeHms
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

NMPUNOXEHUE E

MoaKntoyeHme Lenei gewyHTMpoBaHma K MK3MN-Mukpo 2.0

MIEM=Mukpo 2.0
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