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MepeueHb COKpalleHUi

- aBTOMATUYECKUI1 BBOA, pe3epBa;

- aBTOMATUYECKOE MOBTOPHOE BK/OYEHUE;

- aBTOMATU3MPOBAHHAA CUCTEMA YNpPaBAeHUs;

- aBTOMaTUKa ynpaBaeHUA BbIKNKOYaTENIEM;

- aBTOMATUYECKanA YacToTHaA pasrpyska;

- 6POCOK TOKa HaMarHU4MBaHUSA;

- BbICOKOBO/IbTHbIM BbIK/1lO4aTENb,

- BHEWHee OTK/K4YeHne,

- BPEMATOKOBAA XapaKTePUCTUKA;

- [ATYUK AYrOBOM 3aLWMThI;

- ANCKPETHBI BXOA;

- AyroBas 3aluuTa;

- 3alLMTa OT ACUHXPOHHOIO PEXKUMA;

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

- 3alLMTa MUHUMANbHOTO TOKa;

- 3aLLMTa MUHUMANbHOTO HAaNPSAXKEHUS;

- 3alLMTa OT HECUMMETPUUN HaNPAXKEHWUN;

- 3alLMTa OT HECUMMETPUM asHbIX TOKOB;

- 3alLMTa OT NOBbIEHUA HANPAXKEHUS;

- 3alUMTa OT My/bCaLmii TOKa;

- 3alMTa OT NOTEepPU NUTAHUSA;

- KOHTPO/Ib UCMPABHOCTM LLeneit HanpsaXXeHus;

- JIorMYyecKan 3almTa WuH;

- MMKPOKOHTPO/INEpHas 3aluTa NpUcoeanHeHni;
- MaKCMManbHas TOKOBaA 3aLUMTa;

- MECTHOe ynpaB/eHue;

- NONIOXKUTENbHOE HanpaB/ieHNe MOLLHOCTU (OT WWH B INHUIO);
- OTpULATEIbHOE HanpPaBNEeHNE MOLLHOCTYU (K WMHAM OT IMHUW);
- HOMMHANbHbIV TOK OTK/IIOYEHWA BbIKAOYATENS;
- HEUCNPABHOCTb Lienei HanpsaXeHus;

- 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 NoNoXKeHNA OTKAKYEHO;

CMn OTKN - CaMONpPOU3BOJ/IbHOE OTK/IFOYEHUE BbIKAKOYATeNs;

™ - TenensmepeHue;

TH - TpaHCcPOpPMaTOP HaNPAXKEHWUS;

TC - TenecurHannsauma;

T - TpaHchopPMaTOp TOK3;

TY - TeneynpasfieHue;

TTHN - TpaHchopmaTop TOKa HyNEBOM NOCNe0BaTENIbHOCTY;
T - Tena0Ban neperpyska 3N1eKTPUYECKOro Asuratens;
TY - TeneynpasfieHune;

ya - YPOBEHb 40CTYNa;

YMT3 - yCKopeHue MT3;

YPOB - YCTPOWCTBO pe3epBMPOBAHMA OTKA3a BbIKAOYATENS;
Xn - XONOAHbIN MYCK Harpysku;

YAMNB - YaCTOTHOE aBTOMAaTMYeCKoe NOBTOPHOE BK/IOYEHUE;
wn - LWWMHKW NUTaHKUA;

oM - 3/IEKTPOMArHuT;

Ucw - HanpaXeHue cOOpPHbIX LWKH.
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HacTosAuwee pykoBoACTBO MO 3KCMAyaTauMu npefHasHavyeHo A/1A O3HAKOMJIEHUA C
TEXHUYECKUMW JaHHbIMU, KOHCTPYKUMEN, YCTPOMCTBOM, NPUHLUNOM paboTbl U Npasu-
NlaMK  3KCMyaTauMM MUKPOKOHTPOMIEPHOW 3awwmTbl npucoeanHeHuii MK3M-Mukpo
2.0.

Bbnok paspaboTtaH B cooTBeTcTBMEM C TpeboBaHusmu P 34.35.310-97 «Ob6wme
TeXHUYecKMe TpeboBaHUA K MUKPOMPOLLECCOPHbIM YCTPOMCTBAM 3aLMTbl U aBTOMATUKMU
3HeprocucTem» c cobaloaeHnem HeobxoamMmblx TPE6OBAHMI AN NPUMEHEHMA Ha NoA-
CTAHUMAX KaK C MOCTOAHHbIM, TaK U C NepemeHHbIM (BbIMPAMIEHHbIM NepemeHHbIM)
onepaTUBHbLIM TOKOM.

K akcnayataumm 610Ka AOMNYCKAOTCA AnLa, U3YyYMBLUME HAaCTOALMI JOKYMEHT, nac-
nopT, MMetoLLMe COOTBETCTBYIOLLYIO FPyNny AOMNYyCKa M NOAFOTOBKY B 06/1aCT NPOMBbILL-
NIEHHOM 3NEeKTPOHMKM U MUKPONPOLLECCOPHOM TEXHUKM.

MpeanpuATHE-N3roToBUTENIb MOXKET BHOCUTb U3MEHEHUA B YCTPOMCTBO, CBA3AHHbIE
C ero ycoBepLUEeHCTBOBAHMEM, B LLe/IOM He yXyALatolwme ero XxapakTepucTuKu.
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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 GyHKLMM 3aWUTbI U aBTOMATUKMN BO3AYLIHbIX U KabesbHbIX -
HWI 3neKTponepeaayu, BblkaoYaTenen pacnpenennTesibHbIX YCTPOICTB, PEKI0Y3epos,
TpaHchopmaTopoB MOLWHOCTbIO A0 6,3MBA u 3snekTpoaBuraTesield MOLLHOCTbIO A0
4MBrT.

YcTpoicTBo 6/10Ka NpegHasHaYeHo A5 YCTaHOBKM B pesieiiHbix 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/yaTaluMOHHOTO U AUCMETYEPCKOro nepcoHana MHGOPMALMIO O NONOKEHUU
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
® NeiCcTBMA 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

8 3433-114-23566247.P3



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

Tabaumua 1.1 — PyHKLUMM 3aWNUT U aBTOMATUKK (NPOS0NKeHMe)

HasBaHue Koa ANSI Ron-so
cTyneHeu
3MH 27 2
3MH 59 2
3HH 47 1
KLUH 60 +
3AP 40 1
3MT 37 1
3H® 46 1
3NT - 1
Tennosaa mogenb d/ ¢ 3aWMUTON OT NeperpysokK, C Bo3-
MOKHOCTbIO:
® 33LWNTHI OT TAXKENOro NycKa 48, 49,
® OrpaHM4yeHMA KONMYECTBa NYCKOB 51LR, 66 +
e npeaynpexaeHna MOBTOPHbLIX MYCKOB, MPW KOTO-
pbiX HeM3beXKHO cpabaTbiBaHME 3alUTbl 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 )
NIMPYEeMON MOLLHOCTH
3MMN ¢ OHM 1 BO3MOXXHOCTbIO MYCKa NO HaNPAXEHWIO - 2
AYP c YANB 81U +
Mpuem u BbinonHeHne KomaHg AYP/YAMB oT BHELWHMX ) +
yCTponcTB
OTKNOYEHWE OT BHELUHWUX 3aLumT - 2
YPOB 50BF +
ANB 79 4 unkna
ABP - +
AYB - +
[unarHocTuka BbikaoYaTens - +
BO3MOKHOCTb MUTAaHMWA 3aLLMTbI TO TOKOBbIX Lienein™ - 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, I, Ic
TOKU CUMMETPUYHbBIX COCTAaBAAIOLLNX 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 HanpaXKeHUAammn 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 — CYHETYMKM, PErMCTPaTOPbI U MPOTOKO/IMPOBaHME
Ha3BaHue Konuuectso
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

Lnodposoi ocumnnorpad

100 ocumanorpamm
(800 cekyHz)

10
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Tabnvua 1.4 — CepBuCHble GYHKLMMU

HasBaHue

TeneynpasneHue BB, TU, TC

CBO604HO NpOrpaMmmupyemble JUCKPETHbIE BXOAbl U BbIXOAbI

XpaHeH1e yCTaBOK B SHEProHe3aBUCUMOM NaMATH

MocnepoBatenbHbli MHTEPdelic RS485 ¢ npoTokonom o6meHa 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 ¢ KOpPeKTUPOoBKoM Yepes ACY

MacTep HaCTPOMNKM

3433-114-23566247.P3 11
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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

Knumatmyeckoe ncnonHenume (no FOCT 15543.1)

YXN3.1

[OunanasoH pabounx 3HauYeHW TemnepaTypbl (npeaenbHble
3Ha4YeHun)

-40° + +55°C

OTHOCUTENIbHAA BAAXKHOCTb BO34yXa (cpegHerofoBoe 3Haye-
Hue)

<98% npu 25°C

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

[unanasoH pabounx 3Ha4YeHUt aTMmochepHOro AaBieHUs

75 + 120kMa

BblcoTa Hag, ypoBHEM Mops

<2000m

2.2 KOHCTPYKTUBHOE UCNONHEHne

KnemmHble KoIoAKM Lenei NUTaHUA, BXOAHbIX U BbIXOAHbIX Lienei A0NyCcKakT 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) M43
CEMCMOfTOMKOCTb“ no MSK-64 npu ypoBHe YCTaHOBKM Haf <9 621108
Hynesow oTmeTKol go 10m (30546.1-98)

CTeneHb 3awWwmTbl Ana obonoukm 610ka (FOCT 14254-96) 1P40
CTeneHb 3alLMTbl 417 pa3beMHbIX KOHTakToB (FTOCT 14254-96) P20
Cnocob 3awWwuTbl YeNoBEKa OT MOPANKEHUSA 3INEKTPUYECKUM knace |
ToKkom (FOCT 12.2.007-75)

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

2.3 dneKTprUUyecKaa NPOYHOCTb U30NALUN

BioK ponkeH 6bITb 06s3aTeIbHO 3a3emeH. Ha TbiibHOW CTOpoHe Kopnyca 610Ka
BbIBEAEH BUHT A/1A NOAKNOYEHWUA 3aLLUTHOMO 3a3eM/IEHNA K OBLLEMY KOHTYpY 3a3em-
NeHWA. 3a3eMAAIILMIA NPOBOS, AO/KEH BbiTh He Boslee 2 METPOB 1 ceyeHremM 4mm’.

Tabnnua 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 MMMYAbCHOE HanpaxeHue | 5kB;1,2mkc/
MeXAy BCEMMW HE3aBUCMMbIMM LIENAMM OTHOCUTENbHO Kopny- | /SOMKC € WH-
ca u mexay cobori TepBasnom 5¢

>100MOm

1kB;50M,
B TeyeHne 1MuH

2.4 dneKTpOMarHMTHaA COBMECTUMOCTb

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

Tabnvua 2.4 - IneKTpOMarHMTHas COBMECTMMOCTb

CreneHb McnbiTaTenbHbIn
KECTKOCTU YPOBEHb

Tun nomexm

MarHutHoe none  MNPOMbIWAEHHOMN 4 30A/m (HenpepbIBHO),
yacroTbl (FTOCT 50648) 300A/m (1c)
PafMo4acTOTHOE  3/IEKTPOMArHUTHOE
none (FTOCT P 51317.4.3)

3 10B/m

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

dneKTpocTaTUYEcKne paspsaabl
(fOCT P 51317.4.2)

MUKpOCEKYHAHbIE UMMNY/bCHbIE NMOMe-
XM  6onbwon  3Heprum  1/50MKc, 4 4kB
6,4/16mkc (TOCT P 51317.4.5)
HaHoCceKyHAHblE UMMYbCHbIE MOMEXU
(TOCT P 51317.4.4)

MosTopsatowmecs KonebatesbHble No-
mexu (TOCT P 51317.4.12)

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
cpabaTbiBaHWUA U3MePUTE/IbHLIX OPFraHOB YCTPOMCTBA He NpeBbiWwaeT £3% OTHOCUTENbHO
napameTpoB cpabaTbiBaHWA HA HOMWUHAILHOM 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 Ia Ic, 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
[wnana3oH nsmepeHua TOKOB $pa3 BO BTOPUYHBIX BESIMUYNHAX 0,2 —200A
OCHOBHaA OTHOCWUTENbHAA MOMPEWHOCTb U3MepeHUa ¢asHbIX 2%

ToKoB (B agnanasoHe ot 0,2IHom Ao 20IHom) B
[Ounana3oH namepeHua Toka 3loBO BTOPUYHbIX BEIUYMHAX 0,005 - 25A
OCHOBHaA OTHOCUTENIbHAA MOrPeLHOCTb U3MepeHUs ToKa 3l 2%
Konnyectso BXO40B U3MeEPEHUA HaMNpPAXKEHWU 3

Cxema 3TH Uan, Ugn, 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 U3aMmepeHnAa Hanpa-

" +3%
KEHUM
OcHoBHasA abcoOTHasA NOrPeLIHOCTb U3MEPEHUA YTI0B <10
OcHoBHasA abCo/lOTHAA NOrPELLIHOCTb U3MEPEHUA YaCTOTbl
<+0,01My

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

2.6 incKkpeTHbie BXOAbI U BbIXOAbI

[ncKpeTHble BXoAbl 06ecneynBatoT raibBaHNMYECKOe pasgenieHne BHYTPEHHUX Le-
new yCTPOWCTB OT BHELHMX Lenel, npeaHasHauYeHbl Ana paboTbl Ha MOCTOSAHHOM WUAU
nepemMeHHOM ONEepPaTMBHOM TOKE M MMEIT NOPOroBbIfi 3NEMEHT AA pasrpaHUYeHuns
YPOBH#A cpabaTbiBaHMA normyeckol «1» n normyeckoro «0». YpoBeHb U30NALUN MEXKIY
BXOZHOW LLeNbld OTHOCUTE/IbHO KOPMyca U MeXAay ocTanbHbiMu Lenamu — 3750B B Te-
yeHne 1 MUHYTbI.

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, AOCTaToOYHOro Ana cpaba- > 10mc
TbIBaHMUA =
MpeaenbHoO-AONYCTUMOE 3HAYEHME HaMpPAXEeHUA BXOAHbIX 13U
CUrHaNoB 7= HOM
MoTpebaseman MOLLHOCTb NPU HOMUHA/IbHOM HaNpPAXeHUN <0,5BT

BbIXxoAHble LLenu yCTPOMCTBA BbIMO/IHEHbI C MCNONb30BaHNMEM MaNorabapuTHbIX pe-
Ne, obecneynBatoWmX rabBaHMYECKOe pas3geneHme BHYTPEHHMX Lenel ycTpoicTea oT
BHEWHUX uenen. HommHanbHoe HanpsxeHve msonaumm — 400B (AC), HOMUHaNbHOe
yZapHoe HanpsxeHue —4000B (AC). HanpssxeHue npobos:

®  MeXAy KaTyLKoM u KoHTakTamu — 40008 (AC);

® KOHTaKTHOro 3asopa — 10008B (AC).

INEeKTPUYECKUI pecypc Npu pesncTUBHOM Harpyske — 6onee 10° npwu 8A, 250B (AC).
MexaHunuecknit pecypc — bonee 210’
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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 HanpsaxkeHuem 250B npwm
AKTUBHO-MHAYKTUBHOW Harpyske v MOCTOAHHOW BpemeHn ao | <0,25A
0,05c

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

KoMmyTupyembliii nepemeHHbIi TOK Hanps»keHnem 260B npwm
AKTUBHO-UHAYKTMBHOM Harpyske M MNOCTOAHHOM 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 oTKatoueHus. Ons
3TOro NpeAycMoTPEeHbl ABA KaHasa, KOTopble BbIMNOJHEHbl HA 6a3e No/yNnpoOBOAHUKO-
BbIX 3/IEMEHTOB.

Tabnnua 2.8 — MNapameTpbl BbIXOAO0B AELWYHTUPOBAHNSA

TOK TEPMUYECKOM CTOMKOCTM SANTENBHO 10A

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

TOK TEPMUYECKOM CTOMKOCTU KPaTKOBPEMEHHO, B TeYeHUN 1c 150A
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PykoBogacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

2.8 OnepaTMBHOE NUTaHUE

YCTpolicTBO npegHasHa4yeHo AnAa paboTbl OT UCTOYHWMKA MEPEeMEHHOro, BbIMPAM-
JIEHHOTO NEepPeMeHHOro MAM NOCTOAHHOrO OnepaTUBHOrO ToKa. Mogudukaumm MK3[M-
MuKpo-2.0 u 2.0, metoT BO3MOXKHOCTb NMUTAHWUA OT TOKOBbLIX Lienen.

[nA 3apaHunA ycTaBoOK U CKauMBaHMA NPOTOKO/IOB YCTPOMCTBO MOXKET BbITb 3anuTa-
HO oT uHTepdeiica USB. CpabaTtbiBaHME BbIXOAHbIX pene Npu TaKOM NMUTaHUKU He rapaH-
TMpyertca.

YcTpoicTBo He noBpexKaaeTca U He cpabaTbiBaeT JI0XKHO MPU BKAOYEHUU UAWN OT-
KJIOYEHUN WUCTOYHMKA NUTAHWA, NOc/e MNepepbiBOB NUTaHWA N06ON ANUTENbHOCTU C
nocneayoWwmMM BOCCTAHOBAEHWEM, NPU Nofaye HanpsaXKeHWa onepaTMBHOro Toka 06-
paTHOM NONAPHOCTU, NPU 3aMbIKAaHUAX HA 3eMJ1I0 B CETM OMEepPaTUBHOTO TOKa.

Tabnavua 2.9 - MapameTpbl onepaTMBHOIO NUTaHMA

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 3aWMThI -

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

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

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

koTopom MK3M-MuKpo 2.0M coxpaHsaeT paboTocnocobHocTb

JonycTMmbli nepepbiB NUTAHMA OT ONEPaTUBHbIX Lenewn, npu
koTopom MK3M-Mwukpo 2.0 u 2.0[, coxpaHaeT 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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2.9 FabapuTHble pasmepbl U Macca YCTPOICTBA, CPOKU CNYHK6bI
labapuTHbI YepTexK ycTpoiicTea npusegeH 8 MPUNOKEHUN [.

Tabnnua 2.10 - FabapuTHble pa3mepbl U Macca yCTPOMCTBa

labapuTHble pazmepbl 610ka MK3M-Mukpo 2.0M 141x92x168mm
FabaputHble pasmepbl 610ka MK3MN-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

CpepgHuii CpoK cny»kbbl ycTponcTea > 20 net

CpepgHsaa HapaboTKa Ha OTKas3 125000 yacos
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PykoBogacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

3 PABOTA YCTPOMCTBA
3.1 CoctaB u3genma U KOHCTPYKTUBHOE UCNONHEHUe

YCTPOMCTBO BbINyCKAeTCA B KOpMyce 3agHero npucoeguHeHuns (yctaHoBKa € MoOMo-
LLLbIO BPE3KW B iBEPb) B CeAyOLWUX MOgUbUKALMAX:

e  MK3M-MuKkpo 2.0M — 6e3 nuTaHMA OT TOKOBbLIX Lenen u 6e3 BbIXOA0B AellyH-

TUPOBAHUS;

e  MK3M-MuKpo 2.0 — c NMTaHWeM OT TOKOBbIX Lienel, Ho 6e3 BbIXO40B AeLlyHTU-
poBaHua;

e  MK3M-MuKpo 2.0[, — ¢ NnMTaHMEeM OT TOKOBbIX Lienei 1 ¢ BbIXO4aMU AELyHTU-
poBaHwms.

Bo3morkHa nocTaBka MO AOMNONHUTENbHOMY 3aKa3y KOMMAEKTa ajanTauuu ana
MOHTa¥a Ha naHenb.

B/IOK 3alWMTbl COCTOUT M3 HECKOIbKMX MeyaTHbIX NAaT, KOTopble CoAepKaT BbIXOA-
Hble pa3bembl A1 NOAK/OYEHUA BHEWHUX LLenei, MUKPOKOHTpoAsep, UHTepdencol
RS485 n USB, manorabapuTHble BbIXOAHbIE pene, AUCKPETHbIE BXOAbl U UCTOYHUK NUTa-
HUA.

MaHenb ynpaBieHUa ycTpoicTBa NpeAHa3HauYeHa 419 MeCTHOro oTobparKeHUA KOH-
TPOZIMPYEMBIX MAPAMETPOB, USMEHEHUSA YCTABOK U HAaCTPOEK, MPOCMOTPA NPOTOKO/I0B.

MY copepKuT KNaBnaTypy ynpasieHus, MHAMKATOP U CBETOANOAbI, OTODparkatoLme
perKumbl paboTbl 610Ka.

3.2 PaboTa cocTaBHbIX YacTeii ycTpoiicTBa

1) KaHanbl u3mepeHus TOKOB.

YCTPOICTBO COAEPKUT MPOMENKYTOUHblEe TT, npefHasHayYeHHble ANA ranbBaHUue-
CKOW pa3BA3KM OT NepBUYHbIX TPAHCPOPMATOPOB TOKA. MpomexKyTouHble TpaHchopma-
TOpbl TOKa 3aWWTbl OT MexaydasHbix K3 paccumMTaHbl Ha HOMWHANbHBIN TOK 5A 1 pabo-
TatoT 6e3 HacblweHUa npu BxogHoM Toke fo 200A. Mo KaxKaomy Bxoay npesyCMOTPeHbI
ABa AnanasoHa usmepenus, Tabaumua 3.1:

Tabnavua 3.1 — Paboune gmManasoHbl KaHa0B U3MEPEHUs TOKa

YyBCTBUTENbHDIN 0-+5lhom

CTaHZapTHbINA 0-+40lyom

MpomeKyToYHbIN TpaHchOpMaTOp TOKa 3alUMTbl OT 3aMblKaHMIA Ha 3eMJIH0 BbINO-
HEH Ha HOMWMHanbHbIN ToK 0,2A. Mpu pabote ¢ TTHN TMNa T3/, T3/IM, He UMetOLWUX BO
BTOPMYHOWN Lenu AONONHUTENbHOW Harpysku, obecneyunBaeTca MakCMMasbHas YyBCT-
BUTE/NIbHOCTb MO NEPBUYHOMY TOKY 3aMblKaHMA Ha 3emnto 4o 0,3A.
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2) KaHanbl U3mepeHUs HanpsKeHNH.

YCTPOWCTBO COAEPKUT NMPOMEKYTOYHbIe TpaHCHOPMaTOPbl HAMPANKEHUA, NpeaHa-
3HaYeHHble ANA rasbBaHWMYECKON Pa3BA3KM OT NEpPBUYHbIX U3MEPUTENbHbIX TpaHcdop-
MaTopOB.

Bnok nossonaeT usmepATb ABa IMHENHbIX HanpaxeHna Upg, Ugc M HanpakeHne Hy-
nesoli nocneposaTenbHoctn 3U,. TpeTbe NMHeHOe HanpsxeHue Upc BblumcnaeTca
yCTPOMCTBOM.

Mpy HeobxoaMMOCTN n3MmepeHus GpasHbIX HanpaXKeHui Bxog 3Ug MOXKET UCNONb30-
BaTbCA ANA U3mepeHua pasHoro HanpaxeHua (Uc). HanpsaxeHune Hynesolt nocneposa-
Te/IbHOCTU B 3TOM C/ly4ae BbIYMCNAETCA YCTPOMUCTBOM. BapuaHTbl NoAKNOYEHNA Leneit
Hanps»XeHuna npusefeHbl Ha PucyHke 3.1, TexHUYeCKMe XapaKTepuCcTUKM NpuBeaeHbl B
Tabnuue 3.2.

Cxema 2TH Cxema 3TH
x4 X4
Ua AT vua 1 Ua
Ub 2 N 2 | 0bwan mouka
Uc 3| Ube Ub 3 Ub
4 3o 4 | Obwas mouka
3Uo 5 Uc 5 Uc
PucyHok 3.1 — BapuaHTbl NOAKNIOYEHNA LENen HanpaxKeHus
Tabaunua 3.2 — MNapameTpbl KAHANOB U3MEPEHNUA HAMPAXKEHUN
HomMunHanbHoe felcTByoLLee 3HaYEHNE HAMNPAXKEHUA 100B
[unanasoH nsmepeHni 0-160B
MaKkcMmanbHO AoNyCTUMana HenpepbiBHAA Harpyska 250B

3) AnCKpeTHble BXOAbI.

YCTPOICTBO NO3BOAAET MPUHATb OT BHELIHWUX YCTPOMCTB AUCKPETHbIE CUrHabl ne-
pPEMEeHHOro MAM NOCTOAHHOIO TOKa HanpsaxkeHnem 220B. MicnonHeHue 610Ka ¢ Apyrum
YPOBHEM BXOZHOI0 HAaNpPAXeHUA AONKHO OroBapMBaTbCA NPU 3aKase YCTPOMCTBaA.

Kagpll BXOZ4 BbINOHEH C MCMO/Ib30BaHWEM ONTO3/IEKTPOHHOTO Npeobpasosatens,
obecneymBaloWEro ranbBaHMYecKoe pasgeneHne BXOAHbIX Lenein oT BHYTPEHHUX Le-
nei ycTponcTBa ¢ HEOHX0AMMbIM YPOBHEM M30aAUMKN. Ecnn HeT HeobxoamMmocTu pas-
LEeNbHOTo NOAKMOYEHUA K UCTOYHUKY ONEepaTUBHOrO NMUTAHMUSA, TO BXOLbl MOMHO Bbl-
NOMIHUTL C 06LLLEeI TOYKOM NOAKNOUEHUA.

Bce ANCKpeTHble BXOAbl ABNAKOTCA CBOBOAHO NPOrpaMmupyemMbimu.
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4) ANCKpeTHbIEe BbIXOAbl.

Bce pene sBnstoTcA cBOH6OAHO NPOrpPamMMUpPyEMbIMU.

Mpn KOMMyTauuMM MOLLHON WHAYKTUBHOM HarpyskM Ha NMOCTOAHHOM TOKe napan-
NIeNIbHO el peKoOMeHAYeTCcA YCTaHaBAMBATb 3aWMTHbIM AMO4 ANA NpefoTBpalleHus
CBapWBaHWNA KOHTAKTOB BbIXOAHbIX pene.

5) BbixoApl AELWYHTUPOBAHUSA.

[JelwyHTMpoBaHMe NPUMEHAETCA B CXemax ynpaBneHuA BblkaodaTenamu 6es one-
paTmBHOro Toka. OTK/IOYEHME BbIKAOYATENA B TaKMX CXeMax Npou3BOAUTCA 3a cyeT
TOKOBbIX 3/1EKTPOMArHUTOB OTK/OYeHUA BB, KoTopble BK/OYalOTCA noc/iefoBaTesibHO
BO BTOpUYHble uenu TT n B HOPMaAbHOM peXkMMme 3alyHTUPOBaHbI CUNOBLIMU K/tOYa-
MU 3alwmTel. Mpy BO3HMKHOBEHUM K3 TOKOBaA 3awuTa cpabaTbiBaeT U BblAAET CUrHAA HA
OTK/tOYEHME KAtoven. MponcxoamT AelwyHTMpoBaHUe 3M OTKOYEHUS, cpabaTbiBaHUe
KOTOPbIX MPUBOAUT K OTK/IKOUEHMIO BbIK/IKOYaTeNsA.

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 UCMPABHOMO 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 NOMOLLbIO KHOMOK ynpasnexnua (Tabaunua 3.4).

Tabnnua 3.3 - CBeTogMoaHan cMrHaamsaums

HasBaHue

3eN1eHbIMm

CocrosHue Pacwudposka
cBeTogMoaa
MocTtoaHHOe cBEeYeHne
3e/1eHbIM C KpaTKoBpe- .
UcnpaBHOe cocToAHKMe yCTpoMncTBa
MeHHbIM NPOMapruBea-
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 3awmTbl MT3
MT3 MNocTo oe cBeyeHne
CTOSIHHOE CBEYEHM
CpabaTtbiBaHne MT3
KpacCHbIM
Muratowmii KpacHbI Myck 3awmTbl 033
033 n
OCTOAAHHOE cBeYeHune
CpabaTblBaHue 3awwmTbl oT 033
KpPacHbIM
MocTosaHHOE cBeYeHue Bblno aBapuiiHoe cobbiTue,
KpacHbIM aBapUNHbIN NPU3HAK YCTPAHEH
Asapus p p p ycTp

MuramoLwmii KpacHbIn

ABapwuitHoe cobbiTne,
aBAPUIHBIY NPU3HAK He yCTpaHeH

22
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Tabnvua 3.3 - CBeToanogHan curHanmsauma (NpoaoaKeHue)

HassaHue
CocrosHue Pacwudposka
cserogmoaa
MocToAHHOE cBevyeHne Bblna BbiABNEHA HENCNPABHOCTD,
KpacHbIM HenCcnpaBHOCTb YCTPaHeHa
Heucnp
. . HeucnpaBHoCTb BbifiBNeHa, HO He
Mwuratowmn KpacHbin
ycTpaHeHa
lMonoxeHne BblKAOYaTeNA He OT-
He roput
cnexuBaerca
MocToAHHOE cBeveHne
BbikntoyaTenb OTKAOYEH
3e/1eHbIM
MNonoxeHune
MocToaHHOE cBeYeHne
BblK/tOYaTeENA BbIkntoyaTenb BKAOYEH
KpacHbIM
MonepemeHHoe cBeYe- MonoxeHne BbIKAOYATENA HE OnN-
HWe KpacHOoro u 3esne- peaeneHo (HeucnpaBHOCTb Lenein
HOro ynpasfieHus)

Tabnnua 3.4 — HasHayeHne KHOMOK ynpaB/ieHua

0603HaueHue HasBaHue HasHaueHue
1. Bxog, B meHto
= Beog 2. MNopTtBepXaeHWe BBOAA YCTaBKU UAU
KOMaHZbl
1. Bbixoa, 3 meHo
OTmeHa A
2. OTmeHa BBOAA YCTaBKM AN KOMaHAbI
BosBpart KButnposaHue 3awmt
Beepx, BHU3 1. HaBuraums no meHto
o .
B/NIE€BO, BNPaBO 2. BBog, ycTaBOK
OpHOBpEeMeHHOe HaxaTue ABYyX KHOMOK
EE OTKkntoveHne BB A P ABY
— OTKAtoYeHue BB ¢ nynbTa
OpHOBpPEMEHHOE HarKaTve ABYX KHOMOK
“E BkntoyeHune BB A P ABY
— BK/toYeHune BB ¢ nynbTa
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3.3 BHelwHu1e uenu ycTpoiicTea
BHewHue uenu yctporictea npuseaeHsl 8 MPUMTOXKEHUN A,

Tabnnua 3.5 - BHelwHMe uenu 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 NocneaoBaTeNbHOCTM (Havano)
X1:6 ToK HyNeBoOW NocnefoBaTeNbHOCTH (KoHeL,)

X1:7 —X1:8 3M pewyHTUpoBaHUA pasbl A*

X1:9-X1:10 3M pewyHTMpoBaHUA ¢asbl C*

Bxogbl M3MmepeHus HanpsaKeHui (cxema 3-TH)

X4:1 HanpsxeHne ¢paszbl A
X4:2 O6wan TouKa
X4:3 HanpseHue dasbl B
X4:4 O6uwan To4Ka
X4:5 HanpsskeHne ¢asbl C

Bxoabl M3mepeHus HanpsaxkeHul (cxema 2-TH)

X4:1 HanpsaxeHue ¢asbl A
X4:2 HanpseHue dasbl B
X4:3 HanpsrkeHune ¢asbl C
X4:4 HanpsseHne 3Uo (KoHew,)
X4:5 HanpssxeHne 3Uo (Hayano)
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PykoBogacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Tabnvua 3.5 - BHelwHMe Lenu ycTponctea (NpoaoiKeHne)

Ne kKnemm HasHaueHue

[MCcKpeTHble BXoA4bl U BbIXoabl**

X3:1-X3:2 K1 OTKAIOYEHUA BbIKNtOYaTeNA

X3:3-X3:4 K2 BkatoyeHnA BbiktoYaTeNa

X3:5-X3:6 K3 ABapwusa

X3:7 - X3:8 K4 HeucnpasHocTb
X3:9 0O6wan To4Ka ANCKPETHbIX BXoAoB Inl —In2
X3:10 Inl Bxopg, PTB
X3:11 In2 Bxog, PO
X3:12 O6wan ToYKa AMCKPETHbIX BxoAoB In3 — In4
X3:13 In3 KomaHga «BK/1»
X3:14 In4 Astomat TH

Uenu nutaHuna

X3:15 2208
X3:16 2208
Llenu nHtepdeiica RS485
X2:1 JKpaH G
X2:2 NnnHna A
X2:3 NnHna B

(*) — Tonbko ans moamodmkaumm MK3N-Mukpo 2.04;
(**) — cB0oB6OAHO NpOrpammmnpyemble.
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4 ONMNCAHUE GYHKLWUIA B/IOKA
4.1 OnucaHue GYHKUUA 3aLmT
4.1.1 MT3-1 n MT3-2
MT3-1 n MT3-2 npegHasHayeHbl A1 3alnTbl OT MexXaydasHbIX KOPOTKMX 3aMblKa-
HWI. 3aWmTbl MOTYT BbITb HACTPOEHDI B Cneaytowmx KoHdurypaumax (Tabavua 4.1.1):
® HeHanpaB/eHHasA 3aWuTa;
e HanpaB/ieHHaA 3aWMmTa;
e ¢ 6N10KMPOBKOW NO AUCKPETHOMY BXOAY;
® CYy4yeTOM XOJIOAHOFO MycKa Harpysku;
® C OTCTPOMKOI OT HPOCKOB TOKA HAMarHMYMBaHUA TPaHCPOPMaTOPOB.

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

[Ona onpepeneHna HanpaBAeHWA MOLLHOCTM MCMONb3yeTcA «AeBAHOCTOrpafycHas
cxema». YCTpPOMUCTBO onpeaenseT yriabl Mexay ¢asHbiM TOKOM U IMHENHbIM Hanpsxe-
HUeM oA Kaxaon napbl curHanos (IxAUgc), (1s7Uca), (Ic*Upag). CpabaTbiBaHmne MT3 npo-
M30MAEeT B C/lydae NpeBblleHna BeMYMHbl $a3sHOro ToKa 3aaHHOMN YCTaBKM cpabaTbl-
BaHMA M NOMNagaHMA BEKTOPA $Ga3HOro TOKa B 30Hy cpabaTbiBaHUA.

[na 3apaHnA 30HbI cpabaTbiBaHNA HEOBXOAMMO YKa3aTb Yroa MaKCMMANbHOW YyB-
CTBUTENBbHOCTU yyy, TOTAA 061aCTb cpabaTbiBaHUs byaeT onpeaenaToCs AManasoHoOM —
90°s¢qu+90°, yto cocrasnset 180°. Cxema onpeaesieHMe HanpaBieHWA MOLLHOCTU
npusBegeHa Ha PucyHke 4.1.2. Yron makCMManbHON YyBCTBUTE/IbHOCTM 3aJ4aeTca o4uH
Ons BCex ctyneHei MT3.

Mpwn HencnpaBHOCTAX B LENAX HANPsAXKeHUs npoucxoamt oTkas OHM. B Takom cny-
Yae BO3MOXHa WaM nonHaa 6aoknpoBka MT3 mnan nepesop ee B HeHanpaBAEHHbIV
pexunm. na Takux cnyvyaes NpesycMOTPeH AOMNONHUTENbHBIW KoY, KOTOpbI onpeae-
NnAeT pexnm pabotbl OHM:

e paspewaet paboTy ctyneHn MT3 npu HEMCNPABHOCTU Lieneil HanpaxeHua (ne-

pPeBOAUTCA B HEHAMNPABNEHHbIN PEXUM);

e 610KkMpyeT paboTy MT3 Npu HeMCNpaBHOCTU Lenelt HanpsaxeHua (MT3 610Ku-

pyeTcs).

Mpu 6an3Knx TpexdasHbix K3 BO3MOMNKHO 3HAUNTENBHOE CHUMKEHUE HaMNPAMKEHUS.
[lna uckaloueHna oTKasa 3alimTbl B Takmux ciydaax OHM 3anomuHaeT nocnegHue natb
NepUoAOB CUHYCOUABI HANPAKEHNA M BOCCTAHABAMBAET MO HUM Yron MeXKAy TOKOM K
HanpsxkeHnem. OnpeaeneHne yrna mexay TOKOM M HanpakeHuem BAoKMpyeTcs npu
Uas/Usc/Uca < 20B u la/Is/Ic < 1A (BTOpUUHbIE 3HaYEHUA).
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PucyHok 4.1.1 - dyHKUMOHaNbHasa cxema MT3-1 u MT3-2
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Tabnnua 4.1.1 - KoHourypaumoHHble Knoum MT3-1 u 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 HanpaxeHus Pasp
Bl,“Bll - BBOA/BbIBOS, 3aLMTDI U3 /4 a BBO/ 32T
Aencrema
B2, B12 - KoHTpO/Ib HanpaB/ieHHOCTH HM+ - OHM

HM-
B3, B13 - Baokuposka no 1B -/+ - Baok no 1B
B4, B14 - XonoaHbll nyck -/ + - Yuet XN
B5, B15 - bnokuposka npu BTH -/+ - Bnok npu BTH
Ua
»

3oHa
cpabatbiBaHna

dmy

3oHa ¢
HEUyBCTBUTENbHOCTU <

Uc Us

PucyHok 4.1.2 - OnpeaeneHune HanpasieHMA MOLLHOCTH

[nsa 6n10kMpoBKM MT3 OT BHELLHMX 3aLLUT UM BOIbTMETPOBbIX BNOKMPOBOK Npeay-
CMOTpPEH AUCKPeTHbIV BXoA «AB Baok MT3». Mpy HaAMuMM Ha AaHHOM BXOAe Noruye-
CKOM eaunHMLbI paboTa ctyneHn MT3 6aokupyeTcs.

Mpu 3anycke HEKOTOPbIX HArpy3oK B ONpeaeNneHHble Ce30Hbl BpeMeHU HabatogaeT-
€A NOBbIWEHHOEe NoTPebAeHNe INEKTPOSHEPTUM B TEUEHUE ANUTENBHOTO BpeMeHu. [ns
WCKNIOYEHWA HECENEKTUBHOIO OTK/IIOYEHUA TaKMX NOTpebuTenel B 3alLmTe NpesycMmoT-
peHa GyHKUMA x0N04HOro nycka. CMbICA 3aKNlo4aeTca B TOM, YTO MPU OTK/IOYEHHOM
BbIK/llOYaTele 3aLmTa C MOCTOAHHOM BpemeHUn « TOX_XN» YBeIMYMBAET HauyaibHbI TOK
cpabaTbiBaHWA TOKOBbIX 3aLUMT A0 334aHHOMN KpaTHOCTU «KnycK», Tem cambiM nNpegoT-
Bpallan HeCeNeKTUBHOE OTK/IIOUYEHWE Harpysku nNpu ee BK/IOYEHWUU U AIUTENbHOW pa-
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60Te ¢ noBbIWeEHHbIM 3HepronoTpebneHnem (PucyHok 4.1.3). B Toxe Bpems, ana obec-
neyeHUa YyBCTBUTENbHOCTM 3aLLMUTbI K KOPOTKMM 3aMbIKaHUAM MPU BKIHOYEHHOM Bbl-
KNtoYaTenie, ycTaBKa Mo TOKY BO3BPALLAETCA K MCXOAHOMY 3HAYEHUIO C MOCTOAHHOWM
BpemeHu «THarp_xn». B cnyyae nepepbiBa NUTaHUA 3aWnUTbl, eciv GYHKUUA XON04AHOMO
NycKa BBEAEHA, NOC/e BKAOYEHUSA 3aLMTbl TOK cpabaTbiBaHuA MT3 byaeT yBenuuyeH 40
MaKCMMANbHOMO 3HAYEHUA B COOTBETCTBUM C KoadduumeHTom «Kxn».

Mpw BKAOYEHUU TpaHCHOPMATOPOB Ha XONOCTOM XO4, NPU ONpeaeeHHbIX YCI0BUAX
BO3MOYHO MPOTEKAHWE TOKa 3HAYMTE/IbHON BE/IMUYMHBI, KOTOPOEe Ha3biBaeTcA HPocKom
TOKa HamarHuunBaHmA. [1na UCKNIOYEHUA HeCeNeKTUBHOTO OTK/IIOYEHUA B TaKUX PeXU-
max npeaycmoTpeHa ¢yHkumusa «KoHTponb BTH», KoTopas ¢uKkcmpyet BTH 1 610knpyet
AeliCTBME NYCKOBbIX OPraHOB TOKOBbIX 3aLLMT A0 MOMEHTA €ro 3aTyxaHus.

TexHW4YecKkne napameTpbl NnpuseseHbl B Tabnuue 4.1.2.

PacnonoxeHne ycTaBoK B MEHI0 yCTponcTBa npuseaeHo B Tabaunue 4.1.3.

Tabnavua 4.1.2 - TexHuyeckune napameTtpbl MT3-1 1 MT3-2

HaumeHoBaHue AnanasoH JANCKpeTHOCTb 3aBopcKoe 0O603Haue-
napametpa 3Ha4YeHum 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 0,1 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

Icp

Toxn Tharp
PucyHok 4.1.3 - dyHKUMA yyeTa X0N04HOIO NyCcKa HarpysKku

Tabnnua 4.1.3 - MecTtopacnonoxeHue yctaBok MT3-1 1 MT3-2 B MeH0 yCTPOMNCTBA

TnaBHOe meHI0 Noamexto 1 Moamexto 2 NoameHto 3

YcTaBku P3nA - Ycraskn 1/ 2 -

MapameTpbl
MT3

YcraBku P3nA - Ycraskn 1/2 - MT3-1

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

4.1.2 MT3-3 u MT3-4

MT3-3 u MT3-4 npegHasHayeHbl 41 3aWmUTbl OT MeXAYDa3HbIX KOPOTKUX 3aMblKa-
HWI, a TaKKe BbINOMHAIT GYHKUUM AasbHEro pe3epBuMpOBaHUA. 3alLMTbl MOryT BbiTb
HaCTPOEHbI B CNeayroLWmnx KoHourypaumsx (Tabavua 4.1.4):

HeHanpas/ieHHan 3aWnTa;
HanpaB/ieHHaA 3alWunTa;

¢ 6710KMPOBKOI NO AUCKPETHOMY BXOAY;

C Y4ETOM XOJIOAHOTO NYCKa Harpysku;

C OTCTPOMKM OT BPOCKOB TOKa HAMarHM4YMBaHWUA TPAaHCHOPMATOPOB;
C HE3aBMCMMOI MM 3aBUCUMOM XapaKTEPUCTUKOM cpabaTbiBaHus;
C NMYCKOM MO HaMNpPsAXeHuto;

C KOMBUHMPOBAHHbIM MYCKOM MO HaMPAMKEHMIO;

C YCKOpPEHWEM MOCe BKAOYEHUS;

C AEVCTBMEM Ha CUFHAN UM OTK/OYEHME.

30
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DyHKLMOHANbHbIe cxembl MT3-3 n MT3-4 npuseaeHbl Ha PucyHke 4.1.4 n 4.1.5.

PyHKUUKM onpefeneHns HanpaBeHUA MOLLHOCTH, yYeTa X0/1I04HOro NMycKa Harpysku
1 KOHTponA BTH onucaHbl B npeablayuiem pasaene.

[na oTCTPOIMKM OT NYCKOBbIX TOKOB Harpysku M MOBbILLIEHUA YyBCTBUTE/IbHOCTU TO-
KOBbIX 3aLNUT AaHHble cTyneHn MT3 moryT 6bITb AONOHEHbI NYCKOBbIMM OpraHamu no
HanpsXeHuto. BO3MOXKeH BBOZ, NYCKOBOrO OPraHa no AIMHEMHbIM HanpaxkeHUam u/vmam
No HanpAXXeHnto 0bpaTHOM Nocneo0BaTeENbHOCTU (KOMBUHMPOBAHHLIN MYCK).

[na yckopeHus AeicTBUA 3alLMT Nocsie ONnepaTMBHOrO BKIOYEHUSA BbIK/AOYaTeNa u
B umknax ANB gna MT3-3 u MT3-4 BO3MOXKHO BBECTM ycKopeHue. YMT3 BBoguTca no-
cne nponagaHuna curHana «PMNO» Ha Bpema «TBy». BbigeprKka BpemeHu ana ycKopeHusa
3a/iaeTcs ycTaBkon «TymMT3».

[na cornacoBaHMA TOKOBbIX 3aLMT CO CMEXHbIMU 31EMEHTAMWN CETU, UMEOLLMMMU
3aWMTbl C TOKO3aBUCUMbIMW XapaKTepUCTUKammM cpabatbiBaHusa, MT3-3 u MT3-4 MOXHO
TaKXe HacTpouTb Ha cpabaTbiBaHMe MO O4HOW M3 WecTn AocTynHbix TXC. JocTynHble
TUMNbl XapaKTepPUCTUK NpeacTaBaeHbl B Tabavue 4.1.5. FTpadrKn xapakTepucTuk cpaba-
TbiBaHMA npusedeHbl B NMPUTOKEHUWN B. Myck ctyneHn MT3 npoussoautca npu Toke
1,1Icp, BpemAa Bo3BpaTta onpeaenseTtcA ycTaBkon «TBo3B». [1n1A BCeX XapaKTEPUCTUK
pacuyeTHoe Bpems cpabaTbiBaHMA:

e He npesblWwaeT Bpems cpabatbiBaHuAa npu KpaTHoctu | / Icp = 20;

e He npesbiwaeT 300c.

Mpn MCNONb30BaHNM MaKCUMaNbHOW TOKOBOW 3alLMTbl B Ka4ecTBe 3aluTbl OT nepe-
rpysku MT3-3 n MT3-4 MOXKHO NepeBecTu C AeMCTBMA Ha OTKAOYEHWE HA AelCTBME Ha
curHan.

TexHuuyeckme napameTpbl NnpueeaeHbl B Tabauue 4.1.6.

PacnonoxeHne ycTaBoK B MEHI0 yCTpoOWCTBa NpuseaeHo B Tabaunue 4.1.7.
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Tabnnua 4.1.4 - KoHourypaumoHHble Knoum MT3-3 u MT3-4

HavmeHoBaHue KOHPUry- AnanasoH 3aBoAcKoe 3Ha- 0O603HaueHue B
PaLMOHHOrO KAto4a 3HaueHui YeHune MeHIo
BO - Pexkum paboTtbl OHM Enok
NPy HeUCNpPaBHOCTK Lenew Pas Bbnok OHM npu HUH
HanpAXeHua P
B21,B36-B
! BOLD'/BbIBO'D' -/ + - BBog, 3aWwuThI
3aLUMThI U3 AeicTBUA
ooy oo |, -
P HM-
B23, B38 - bnokunposka no S+ ) Brok no /18
Jil:]
B24, B39 - XonoaHblii nyck -/ + - Yuet XN
B25, B40 — bnokunposKa
-/+ - [ BTH
npv BTH / 10K Npu
B26, B41 - NMyck no Hanpsa- S+ ) Myck no Un
KEHUIO
B27, B42 - KombuHumpo-
BaHHbIV NYCK NO HanpsxKe- -/ + - Myck no U2
HUIO
B28, B43 - XapakTepucTuka Heszasucuman Hesasrcnman XC
cpabaTtbiBaHUA 3aBucuman
B29, B44 - YcKopeHue -/ + - YMT3
NHBepcHaa
CunbHO
MHBEpCHasA
YpessblyaiHO
B30, B45 - Bbibop TXC MHBEpCHasn NHBepcHasn BTX
OavtensHo
MHBEpCHasA
KpyTtasa
Monorana
B31, B46 - [eit -
31, B46 - [levicTeue 33 OTK/ OTKN CpabaTbiBaHue
LWATDI CurHan

32
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Tabnvua 4.1.5 - NapameTpbl cpabaTtbiBaHMA 1M Bo3BpaTa TXC

HaumeHoBaHue Bpems
xa Bpems cpabatbiBaHuA
PaKTepPUCTUKMN 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
1
KpyTas (PTB-1) I 5+ TMS TBo38B
30+ (75— 1)
cp
1
5 T TMS
MNonoras (PT-80) I ’ TBo3B
20 * (W - 1) /6
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Tabnnua 4.1.6 - TexHnyeckne napameTtpbl MT3-3 1 MT3-4

HanmeHoBaHue [AnanasoH AuckpetHoctb | 3aBoackoe | O603HaueHue
napamerpa 3HauYeHuin 3aAaHuA 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 (g8 TXC), ¢ o 0 0 >
Bpems Bo3BpaTa (ana
XC), ¢ 0-300 0,01 1 TBO3B
Yron MmakcmanbHo
UYBCTBUTENBHOCTU Py, 0-3599 01 45 Fu
YcTaBKa No HanpaXKeHuo
BO BTOPUYHbIX BEANYU- 0,2-100 0,1 50 Un.cp
Hax, B
YcTaBKa No HanpsaXKeHuto
obpaTtHol nocnenosa- 0,2-100 01 20 U2.cp
TENbHOCTU BO BTOPUYHBIX
Be/NnYmHax, B
KoadouumeHT Bo3Bpata
NYCKOBbIX OPraHoOB Nno 1,05
HanpaAXKeHUo
K
PaTHOCTb XONOAHOTO 15-10 01 3 Kxn
nycka
MocTosHHan oxnaxae- 1-600 1 30 Toxn_xn
HUA, MUH
;:SogHHaH Harpeea, 1-120 1 60 THarp_xn
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PykoBogacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Tabnvua 4.1.7 - MectopacnonoxeHue yctaBok MT3-3 u MT3-4 B MeHI0 yCTpOWCTBa

FnasHoe meH MoagmeHio 1 MogmeHio 2 MogmeHio 3

MapameTpbl

YcTaBku P3nA - Ycraskn 1/2 - MT3

YctaBku P3nA - Ycraskn 1/2 - MT3-3

YcrtaBku P3nA -> Ycraskn 1/2 -> MT3-4

4.1.3 3awmra ot 033

33 npegHasHavyeHa AN 3aWmTbl OT oAHOdA3HbIX 3aMblKaHUIM Ha 3emto. Mpeay-
cMoTpeHo age cTyneHu oT 033, nepBas M3 KOTopbIx cogepxnt OHM Hynesoi nocnesno-
BaTe/NIbHOCTU M MOKET BbITb HAaCTPOEHA B CneayoLWmX KoHourypaumax (Tabavua 4.1.8):

® HeHanpaB/ieHHasa 3alunUTa No TOKY;

® HeHanpaB/ieHHasa 3aLMTa NO TOKY C MYCKOM MO HaMNPAXKEHMUIo;

e curHanmsauma 033 no 3Uo;

® HanpaB/ieHHad 3aWwuTa;

® C JeiCTBMEM Ha CUTHAJ UAN OTKAKOYEHME.

BTtopas cTyneHb 33 aHanorM4yHa NepBOM CTYNEHM 3a MUCK/IOYEHMEM OTCYTCTBUA
OHM. JaHHas 3awmTa MoKeT bbiTb MCMOb30BaHa, Hanpumep, B KayecTtse rpyboi cTy-
nexHu ot 033 c AencTBMEM Ha OTK/OUYEHME.

DyHKLMOHANbHble cxembl 33-1 1 33-2 npuseaeHbl Ha PucyHke 4.1.6.

Tabnvua 4.1.8 - KoHdurypaumoHHble Kawoum 33-1 n 33-2

HaumeHoBaHue KOHPUrypaLMoHHOro AnanasoH 3aBoacKoe 0O603HaueHne
Knova 3HauyeHui 3Ha4YeHue B MEHI0
BS%, B56 - BBOoA/BbIBOA 3aLWMTbI U3 e+ ) BBoA 3aLLTHI
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 - [lericTBMe 3awwmThl Curan OTKN CpabaTtbiBaHMe
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,
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PucyHok 4.1.6 - dyHKLMOHaNbHas cxema 33
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PykoBogacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Obnactb cpabaTtbiBaHMA HanpaBieHHoi OHM 3agaetca, Kak u y MT3, yraom mak-
CMMa/bHOM YyBCTBUTENBHOCTU dyy. TOraa obnacTtb cpabatbiBaHMa ByaeT onpenenaTbea
AManasoHom —90°s¢qu+90°, yto coctasnser 180°. Otcuer BbILIEYNOMAHYTbIX Y108
BegeTca oT ocu BekTopa 3Uo nNpoTus YacoBoi cTpesku (PucyHok 4.1.7). OnpeaeneHune
yria mexay TOKOM U HanpsaxeHuem 6nokupyetca npu 3Uo < 15B u 3lo < 50mA (BTO-
PUYHbIE 3HAYEHUS).

Mpw HeMcnpaBHOCTAX B LEenAX HanpaXeHUa TOKOBas 3alimMTa ¢ NYCKOM NO Hanpsxe-
HUIO NEePeBOAMUTCA B TOKOBBIN PEXUM.

TexHW4YecKne napameTpbl NnpueeaeHbl B Tabauue 4.1.9.

PacnonioxeHue ycTaBoK B MeHI0 yCTpoiicTBa npusegeHo B Tabanue 4.1.10.

3oHa
cpabaTbiBaHMA

PucyHok 4.1.7 - OnpegeneHune HanpasaeHMA MOLLHOCTM HYJ1IeBOW NOCNAeA0BaTeNbHOCTM
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Tabnnua 4.1.9 - TexHuyeckune napametpsl 33-1 n 33-2

HaumeHoBaHue
napamertpa

[AnanasoH
3Ha4YeHu

JAUNCKpeTHOCTb
3aAaHuA

3aBopcKkoe
3HayeHue

0O603HaueHue
B MeHI0

YcTaBKa no TOKy B nep-
BUYHbIX BEMYMHAX, A

0,05 —
50,00

0,01

0,5 Icp

KoadoduumeHT Bo3spata
MYyCKOBbIX OPraHoB no
TOKY

YcTaBKa no BpemeHun
CpaﬁaTbIBaHVIFI, C

0-300

0,01

1 Tcp

Yron makcMmansHoi
YYBCTBUTENIHOCTU Dy,
rpag

0-359,9

0,1

90 Fmy

YcTaBKa no Hanpsxe-
HWIO BO BTOPUYHbIX
Be/INYMHax, B

0-100

0,1

30 Ucp

KoadopuuneHT Bo3spata
MYCKOBbIX OPraHoB No
HanpAXXeHnto

1,05 ---

Tabnnua 4.1.10 - Mecto

pacnosoxKeHune ycTaBoK 33-1 1 33-2 B MeHI0 yCTPoOICTBa

FnaBHoe meH MogmeHio 1 NMogmeHio 2 MopmeHto 3
YcraBku P3nA > Ycraskn 1/ 2 -> 33-1
YcraBku P3nA > Ycraskn 1/ 2 -> 33-2

40
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PykoBogacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

4.1.4 3awmMTa MMHUMANbHOTO HaNpAXXeHuA

3MH npepgHa3HayeHa ana obecneyeHnn HageKHoW PaboTbl OTBETCTBEHHbIX NOTpe-
6uTeneit NpyM HeAOMYCTUMOM CHUMKEHWW HANPAMXKEHUA B 3/IEKTPUYECKON ceTu. 3Hauu-
Te/IbHOE CHUMKEHWE BO3MOMHO MPU B6M3KUX KOPOTKMUX 3aMbIKaHUAX WUAWU MPU 3HAYU-
TeNbHbIX Neperpyskax. B TakMx pexkmmax 3aluta Npon3BoAMUT OTKIOYEHNE HEeOTBETCT-
BEHHbIX NPUCOEAMHEHUIM, YTO NO3BONAET COXPAHUTbL NUTAHME M 3aMyCK OTBETCTBEHHOM
Harpysku.

MpeaycmoTpeHo gge cTyneHy 3MH, Kaxaana U3 KOTopbIX MOXeM BbiTb HAaCTpoeHa B
cneayowmx KoHourypaumax (Tabavua 4.1.11):

e C 6N1OKMPOBKOW NO ANUCKPETHOMY BXOAY;

e ¢ 610KMpOBKOW OT Nycka MT3-3 u MT3-4;

® C AeNCTBMEM Ha CUTHAN UM OTK/OYEHMeE.

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

3awmTa cpabaTbiBaeT NPU CHUNKEHUWN BCEX JIMHEMHDBIX HAMPAXEHUIN HUMXKE YCTaBKU
cpabaTbiBaHMA. [N UCKNIOYEHUA HECe/IeKTUBHOIO OTK/IIOYEHUA BBOAHbIX NpUcoeguHe-
HUl npu K3 Ha oTXoAAWMX IMHUAX HEBONbLIOW NPOTAXEHHOCTU, BOSMOXEH BBOJ, 6/10-
KMPOBKU NPU NyCcKe TOKOBbIX 3aWwuT. [pM HEMCNPaBHOCTAX B LENAX HanpaXeHua cTyne-
Hu 3MH 6noKupytoTca.

TexHuueckme napameTpbl NnpuBeaeHbl B Tabaunue 4.1.12.

PacnonoxeHune ycTaBoK B MEHIO YCTPOICTBA NpuBeaeHo B Tabanue 4.1.13.

Tabnnua 4.1.11 - KoHourypaumoHHbie Knoun 3MH-1 1 3MH-2

HaumeHoBaHWe KOHPUrypaLMoHHOro AnanasoH 3aBoackoe 0O603HaueHne
Knova 3HaYeHum 3Ha4YeHue B MEHI0

B6%, B66 - BBOoA4/BbIBOA 3aLWNTbI U3 e+ ) BBoA 3aLLTHI

Aenctauna

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

B63, B68 - bhokmpoBKa no nycky MT3-

31 MT3-4 /+ Bnok no MT3
o OTKN

B64, B69 - [lencTeume 3awuThbl CurHan OTKN CpabaTtbiBaHue
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,
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PucyHok 4.1.8 - dyHKumMoHanbHaa cxema 3MH-1 n 3MH-2
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PykoBogacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Tabnvua 4.1.12 - TexHnyeckme napameTpbl 3SMH-1 1 3MH-2

HaumeHoBaHue [OuanasoH | [uckpetHoctb | 3aBogckoe | O6o3HaueHue
napametpa 3HaueHui 3agaHua 3HaueHue B MEHI0

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

KoadduumeHT Bo3spata

1,05
MYCKOBbIX OpraHoB

YcTaBKa no BpemeHun

0-300 0,01 1 Tep
cpabaTbiBaHMA, C

Tabnvua 4.1.13 - MecTtopacnosoxeHue yctaBok 3MH-1 1 3MH-2 B meHto ycTpolicTBa

FnaBHoe meH MogmeHio 1 MogmeHto 2 MogmeHio 3

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

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

4.1.5 3awmMTa OT HECUMMETPUUN HaNPAXKEHUN

3HH npegHasHayeHa A1A BbIABNEHUA HECUMMMETPUYHBIX PEXKMMOB PaboTbl 3nekK-
TPUYECKUX CETEN M OTK/IIOUEHUA YYBCTBUTE/IBHON K HUM Harpy3ku. YpoBeHb HECUMMET-
PV MO HaNPAMXEHWUIO ONpPeAEeNAeTCa KaK:

U,
NU = —% 100%,
Uy
roe:
U, — AelicTBYlOLLEE 3HaUYEHMe HanpAXeHWUA NPAMON NocNeA0BaTeNbHOCTY;

U, — feiicTByloWee 3HaUYeHMe HanpsaxXeHna obpaTHOW Noc/ieA0BaTeIbHOCTH.

Mpy HeMcnpaBHOCTAX B LLeNAX HaMpPAXKEeHWUA 3almTa OT HECUMMETPUMN HANPANKEHUN
b6nokupyetcs.

dyHKUMoHanbHaa cxema 3HH npueeaeHa Ha PucyHke 4.1.9. OnuncaHune KoHourypa-
LLMOHHBIX KNtoyel npusegeHo B Tabavue 4.1.14.

TexHuYeckme napameTpbl 3aLWuTbl NpuseseHsl B Tabavue 4.1.15.

PacnonoeHne ycTaBoK B MEHI0 YCTPOMCTBA NpuBeaeHo B Tabanue 4.1.16.
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Tabnnua 4.1.14 - KoHpurypaumoHHble kKaoumn 3HH

HanmeHoBaHue KOHPUrypaumoHHoro AnanasoH 3aBoackoe 0O603HauYeHne
Knoua 3Ha4YeHu 3Ha4YeHue B MEHI0
B71 - BBoA/BbIBOA, 3aLWLUTbI U3 AENCT-
A/ A 3auy A -/ + - BBog, 3aLmThI
BUA
OTKN
B72 - [elicTBMe 3aWwuThI OTKN CpabaTtbiBaHue
A w CurHan P
JTuU>
U2/U1 & 8711 “yocan e ]
&
. Tep 3HH B72 )
Hewcnp LUH >—— R [ < 3HH -

PIB < 3HH e 1S

PucyHok 4.1.9 - dyHKunoHanbHas cxema 3HH

Tabnuua 4.1.15 - TexHnueckme napametpbl 3HH

HavmeHoBaHue AnanasoH AuncKkpeTHOCTb 3aBopacKoe 0O603HaueHue
napamerpa 3Ha4YeHum 3aAaHuA 3Ha4YeHue B MEHI0

Y

poBeHb cpabaTbiBaHWA 0,5 100 01 15 Nep
no HecummeTpun, %
KoadpdpuuneHT Bo3BpaTa N . 0.95 .
NyCKOBbIX OPraHoB !
YcTaBKa no BpemeHu 0-300 0,01 1 Tep
cpabatbiBaHus, C

Tabnnua 4.1.16 - Mecto

pacrnonoeHue yctaBok 3HH B meHto ycTpoicTea

F'nasHoe meHI0

MogmeHio 1

NMogmeHio 2

MopmeHto 3

YctaBku P3MA -

Ycraskn 1/ 2

> 3HH

44
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PykoBogacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

4.1.6 3awmTa OT NOBbILIEHHOrO HanNpAXeHUsA

[na 3awmnTbl NoTpebutenei, YyBCTBMTE/bHbIX K NOBbLILEHWUIO HanpsaKeHua (Hanpu-
Mep, KoHAeHcaTopHble 6aTapen u TpaHCcPOpmMaTopsbl), B YCTPOMCTBE NPEsyCMOTPEHbI
ABe ctyneHun 3MH.

MyckK 3aWwnTbl OCYLLEeCTBAAETCA OT NYCKOBbIX OPraHOB MAaKCMMA/IbHOTO HanpaXeHuaA
(Uag, Uge, Uca), 06beanHeHHbIx no cxeme «U/TN». 3awmTa 610KMpyeTcs Npu OTCyTCTBUM
curHana «PMB».

dyHKUMoHanbHaa cxema 3MH npuseseHa Ha PucyHke 4.1.10. OnucaHune KoHury-
PaLMOHHBIX KAtoyel npusegeHo B Tabanuye 4.1.17.

TexHWYecKne napameTpsbl 3almTbl NpuBeseHbl B Tabavue 4.1.18.

PacnonoxeHue ycTaBOK B MEHIO YCTPOICTBA NpuBeaeHo B Tabanue 4.1.19.

Tabnvua 4.1.17 - KoHdpurypaymoHHble katoum 3MH-1 n 3MH-2

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

Tabnnua 4.1.18 - TexHnyeckme napametpbl 3MH

HavmeHoBaHue AnanasoH [AuncKkpeTHOCTb 3aBopgckoe 0603HauyeHune
napamerpa 3HaYeHu 3aAaHuA 3HauYeHue B MEHI0

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

KoadouuneHT Bo3spata

1,05
MYCKOBbIX OpraHoB

YcTaBKka no BpemeHun

0-300 0,01 1 Tcp
cpabatbiBaHus, C

Tabnavua 4.1.19 - MectopacnonoxeHue yctasok 3MH-1 n 3MH-2 B meH!o ycTpolicTa

F'nasHoe meHIO MoameHio 1 MogmeHio 2 MogmeHio 3

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

Ycrasku P3nA -> Ycraskn 1/ 2 - 3MH-2
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,
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PucyHok 4.1.10 - dyHKUMOHaAbHAA cxema 3MH-1 n 3MH-2

4.1.7 KoHTponb ucnpasHoctu LLH u HanpaxkeHue c60pHbIX WKUH

PYHKUMA KOHTPONS Leneir HanpsyKeHWs npefHa3HayeHa A/1A BblABAEHUA Heuc-
npaBHOCTEN B LeNAX HanpsXeHWs U B6JOKMPOBaHUA GYHKUMIA 3aLMT M aBTOMATUKMY,
KOTOpble B TaKUX peMMax MOryT paboTaTb HEMpaBWIbHO. TAaKUMKU HEMCNPABHOCTAMMU
MOryT 6bITb:

®  OTK/IlOYEHME aBTOMATMUYECKOTO BbIK/oYaTens (aBTomaTa) Luenei Hanps)eHus;

e 00pbIB LEenel HanpaXKeHs;

® [eperopaHue O4HOrO WAM HECKO/IbKUX NpefoXpaHuTeneli B NepBUYHbIX Lenax

nameputenoHoro TH.

Cnocob KOHTPOAA MCMPaBHOCTU Lienei HanpaKeHua BblbupaeTcs ycTaBkok «Tun
KUH» 1 ocywectenseTcs cnegytowmmm cnocobamum (Tabamua 4.1.20).

1) KoHTpo/Nb NosioXeHWA aBTOMaTa Lenei HanpaKeHua yepes [B 3awutsbl ¢ uc-
No/1b30BaHMEM ero AOMNONHUTENbHbIX 6/10K-KOHTAKTOB.

OTKNOYEHNEe aBTOMATUYECKOrO BbIK/OYATENA MOXET npou3onTn npu K3 B uenax
HanpAXXeHWA BCneaCcTBUE OLIMOKM 0BCNYKUBAIOLLEro NepcoHana Uam Npyu HemcnpaBHo-
CTW camoro aBTomaTa. MosoKeHe aBTOMaTa KOHTPOIMPYETCA Yepes AUCKPETHbIN BXOA,.
Mpu nossneHnmn nornyeckoro Hyna Ha [B «ABT TH» curHan «Heucnp LH» dopmupyert-
cA 6e3 BbIAEePKKN BpEMEHMU.

BblABNEHHbIE BHYTPEHHEW CUCTEMOI CaMOAMArHOCTUKM HEMCMNPABHOCTU Lenei Ha-
NPAXeHWA yCTPoMCTBa NPUBOAAT K noasieHuto curHana « HUH MK3M», koTopbiii Takke
NpUBOAUT K BNOKUPOBKM GYHKLMIM 3aLLUT U aBTOMATUKMN.
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PykoBogacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

2) Ob6pbiB Ueneil HanpAKEHUA BbIABNAAETCA NPU OAHOBPEMEHHOM BbINMOAHEHUMU
cneayowmx ycnosuit (PucyHok 4.1.11):

®  OTCYTCTBME BCEX IMHEWMHbIX HANPAXKEHUN;

®  OTCYTCTBME NYCKOBbIX CUrHanoBs MT3;

® Ha/iMuMe TOKOB HarpysKu.

3) MNeperopaHue OA4HOTrO WM HECKONbKUX NpefoXpaHuTeneil B NMepBUYHbIX Lensax
M3mepuTenbHOro TpaHchopmaTopa HanpsXKeHUsa NPUMBOAMT K cpabaTbiBaHuio KLH npu
BbINOJIHEHWUW CNEeAYIOWNX YCAOBUIA:

® OTCYTCTBME TOKa 0bpaTHOW NocnesoBaTeIbHOCTH;

® Ha/iMuMe HanpsxKeHUs 0bpaTHOM Noces0BaTENbHOCTH.

B nocnegHux agyx cayyasax curHan «Heucnp LUH» popmupyeTcs ¢ BbiaepskKon Bpe-
meHn «Tcp HUH» (Tabanua 4.1.21).
PacnosioxeHue ycTaBoK B MmeHto ycTpoiictea ansa KLH npusegeHo B Tabanue 4.1.22.
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PucyHok 4.1.11 — ®dyHKUMOHaNbHas cxema KoHTpoaa LH
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Tabnnua 4.1.20 - KoHpurypaumoHHble kKatoumn KLUH

Cpa6aTbIBaHMﬂ, C

HaumeHoBaHue KOHPUrypaLMoHHOro AnanasoH 3asoacKoe 0O603HauYeHne

KAto4a 3HaYeHumn 3HaYyeHue B MEHI0

BbiBeaeH
ABT TH
B86 — Tun koHTpona LH Un/U2 + AsT TH BbiBepeH Tun
Un/U2
Tabnnua 4.1.21 - TexHnyeckne napametpsl KLH
HaumeHoBaHue AnanasoH | [AuCKpeTHOCTb 3aBoackoe | O6o3HaueHue
napametpa 3HaYeHu 3apaHua 3HayeHue B MEHI0
YcTaBKa no HanpaxeHuto
BO BTOPUYHbIX BENYN- 0,2-100 0,1 20 Un.cp
Hax, B
YcTaBKa no HanpaxeHuto
obpaTHol nocnesosa- 0,2-100 01 15 U2.cp
Te/IbHOCTM BO BTOPUYHDbIX
BeAn4YmHax, B
KoadouumeHT Bo3spata
NMYCKOBbIX OPraHoB No - -—- 1,05 -
HanpAXKeHUto
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
KoadpduuneHT Bo3BpaTa
NYCKOBbIX OPraHoOB Nno 0,95
TOKY
YcTaBKa no BpemeHmn
P 0-300 0,01 2 Tep

Tabnnua 4.1.22 - Mecto

pacnonoxeHue yctaBoK KLLH B meHto ycTpoiicTBa

FnasHoe meHI0

MoameHio 1

MogmeHio 2

MopmeHto 3

Ycrasku P3nA ->

Ycraskn 1/ 2

-> KoHTtposnb LH
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Ona pabotbl aBTomaTkmn AMNB 1 ABP npeaycMoTpeH opraH KOHTPOAS HanpsKeHus
Ha cOOPHBIX WIKHAX, KOoTopblit dopmupyeT curHan «Ucw» (PucyHok 4.1.12).
[aHHbIl curHan byget chopmMpoBaH, eC/iM HA BCeX BXOZax dnemMeHTa «M» byayT
NPUCYTCTBOBATb iornyeckue «1». B GopMMpoBaHMM CUTHaANA y4acTBYIOT:
® OpraH KOHTpona nAuHenHoro HanpsxeHusa Uag, Ugc M Uca, KOTOPBIV BaOKMpyeT
dopmupoBaHune «Ucw», ecim ypoBeHb HaNpPsAXeHUA HaX04UTCA He B 3a4aHHOM
AunanasoHe (Tabaunua 4.1.24);
® OpraH KOHTPO/IA HanpaXeHUa obpaTHOM Noc/ie0BaTe/IbHOCTH;
® OpraH KOHTPO/A HAaNPAXKeHUA HyNeBOM NOCAe[0BaTENbHOCTY;
® OpraH KOHTPO/A YacToTbl CeTU, GOPMUPYIOLLMIA NOrMYeckuit «0» Ha CBOeM Bbl-
XOe B C/ly4ae CHUXKEHMA YaCTOTbl HUXKE 334aHHOIO YPOBHS;

B anroputme TaKkxe npesycmoTpeHa 6/10KMPOBKa NpY HEMCMNPABHOCTAX B LENsX Ha-
npsxeHua (curdan «Heucnp LH») M nNpu OTKNHOYEHHOM MO/IOMKEHMU BblKAOYATENA

(curHan «PMB»).
PacnonoxeHue yctaBoKk B meHto aaa «Ucw» npueegeHo B Tabanue 4.1.25.

= —
Uas Uz &
£U2
[use | =
HE
[Ues ] =

PucyHok 4.1.12 — ®opmunposaHue curHana «Ucw»

Tabnnua 4.1.23 - KoHoUrypaumoHHble Knoumn ana curdana Ucw

HanmeHoBaHue KOHPUrypaLMOHHOro [Anana3soH 3aBopckoe 0603HaueHue
KAtoya 3Ha4eHui 3HayeHue B MEHI0
B87 — KoHTponb ncnpasHoctu LIH -/+ - Bnok no KUH
B88 — KoHTponb 3Uo -/+ - Bnok no 3Uo
B89 — KoHTposb PMB -/+ + Pasp no PMB
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Tabnnua 4.1.24 - TexHn4yeckne napameTpsl UcL

HaumeHoBaHue
napamertpa

[AnanasoH
3Ha4YeHuM

JAUNCKpeTHOCTb

3aBopcKkoe

3aAaHuA 3Ha4yeHue

0O603HaueHue
B MeHI0

YcTaBKa no Makcumanb-
HOMY HanpAaXeHuw BO
BTOPUYHbIX BeANYMHax, B

50-200

0,1 115

Un.max

YcTaBka no MMHUMAsb-
HOMY HanpAaxXeHut BO
BTOPUYHbIX BEJIMYUHAX, B

0,2-100

0,1 90

Un.min

YcTaBKa no HanpaxeHuto
obpaTHol nocnenosa-
TENbHOCTU BO BTOPUYHBIX
Be/INYMHax, B

0,2-100

0,1 15

U2.max

YcTaBKa Mo HanpaXeHuto
HyneBoW nocnenoBa-
TEeNbHOCTM BO BTOPUYHbBIX
BeAn4YmHax, B

0,2-100

0,1 15

3Uo.cp

KoadopuuneHT Bo3spata
MYCKOBbIX OPraHoB No
HanpsaxeHuto 3Uo, U2

- 1,05

YcTaBKa cpabaTbiBaHuA
no vacrore, 'y

45-55

49,90

KoadouumeHT Bo3spata
MYCKOBbIX OPraHoB Nno
yacrote

--- Fyct+0,1My,

YcTaBKka no BpemeHun
Cpa6aTbIBaHMH, C

0-300

0,01 2

Tep

Tabaunua 4.1.25 - MecTopacnonoKeHne YyCTaBOK B MEHI0 YCTPOMCTBa

FnasHoe meHI0

MogmeHio 1

NMogmeHio 2

MopmeHto 3

YctaBku P3nA -

Ycraskn 1/ 2

- Ucww

4.1.8 3awmTa OT aCMUHXPOHHOrO peXxuma

B pabote
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4.1.9 3awmTa MMHUMANbHOTO TOKa

3MT npegycmoTpeHa A/ OTK/IOYEHUA INEKTPUYECKUX ABUraTeneit npu notepe
UMW MEXaHWYEeCKOW Harpysku Ha Bany (TeXHONOrMYecKas 3awmTa).

3awmTa cpabaTtbiBaeT NpU CHUKEHUM BCeX da3HbIX TOKOB HUXKe 33aaHHOMN YCTaBKM.
3awmTa 610KMpyeTCca Npu OTCYTCTBUM curHana «PMB». 3awmTa MoXeT AeCcTBOBaTb Ha
CUTHAM U Ha OTK/OYEHME.

PyHKUMOHanbHaa cxema 3MT npusBegeHa Ha PucyHke 4.1.14. OnucaHne KoHOUry-
paLMOHHBIX KNtoyel npuseaeHo B Tabavue 4.1.29.

TexHWYecKne napameTpsbl 3almTbl NpuBegeHbl B Tabavue 4.1.30.

PacnosioxeHne ycTaBOK B MEHI0 YCTpoOWCcTBa NpuBeaeHo B Tabanue 4.1.31.

PucyHok 4.1.14 — ®yHKunoHanbHaa cxema 3MT

Tabnnua 4.1.29 - KoHourypaumoHHble Kntoun 3MT

HanmeHoBaHue KOH}UrypaumoHHoro AwnanasoH 3aBogcKoe 0O603HaueHue
Kntoya 3HauyeHui 3Ha4YeHune B MEHI0
B96 - Bsoa/BblBOS, 32 3 feincT-
A/B6IBOA 3UIMTHI U3 AeiicT -/ + - BBop, 3awuThl
BUA
. OTKN
B97 - dencTene 3awwmThbl CurHan OTKN CpabartbiBaHue

Tabnavua 4.1.30 - TexHuyeckme napametpbl SMT

HaumeHoBaHue Awnana3oH JAUNCKpeTHOCTb 3aBopckoe 0603HavYeHue
napametpa 3HA4YEeHUIn 3aAaHuA 3Ha4YeHue B MEHI0

Tok cpabaTbiBaHWA BO

0,1-200 0,01 0,5 Icp
BTOPUYHbIX BeIMYMHaAX, A
KoaddpuuneHT Bo3BpaTa N N 105 N
NyCKOBbIX OPraHoB !
YcTaBKa No BpemeHu 0-300 0,01 1 Tep

Cpa6aTbIBaHMﬂ, C
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Tabnnua 4.1.31 - MecTopacnosioxeHue yctaBok 3MT B MEHH0 yCTPOMCTBA

FnasHoe meH MogmeHio 1

MoagmeHio 2

NoameHto 3

YctaBku P3nA - YcraBkn 1/2

> 3MT

4.1.10 3awuTa oT HecummeTpum pasHbIX TOKOB
3H® npefHa3HavyeHa ANA 3aWUTbl ABUIAaTENbHON HArpy3KM OT HenosHodasHbIX pe-
KMMOB paboTbl (PrcyHOK 4.1.15). Ycnosuamu cpabatbiBaHWA 3aLLMTbl ABAAIOTCA:
e abconoTHOe 3HayeHMe ToKa 06paTHOM NoCNesoBaTENbHOCTU OO/KHO 6biTb

6onblue ycTaBkM cpabaTbiBaHus;

e TOK 06paTHOM NOCNeA0BaTe/IbHOCTH, BbIPAXKEHHbIM B NPOLEHTAxX OT TOKa Mnps-
MO NoCaea0BaTeNbHOCTU, AOMKEH BbITb 60bLIE 3a4aHHOO YPOBHS.

Tcp 3HO

B102

Myck 3Ho Joc |

<__zno]i]
—<zroom i

PucyHok 4.1.15 — ®yHKuMoHanbHaa cxema 3HP

OnucaHne KOHOUIypauUMOHHbIX Katoyelt npusegeHo B Tabauue 4.1.32. TexHuue-
CKMe napameTpbl 3aluTbl nNpueeaeHbl B Tabauue 4.1.33. PacnonokeHue ycTaBoK B
MeHI0 yCTpolicTBa npueeaeHo B Tabanue 4.1.34.

Tabnunua 4.1.32 - KoHdurypaumoHHble kKntoum 3HO

HaumeHoBaHWe KOH$UrypaLoHHOro [AnanasoH 3aBoacKoe 0603HaueHue
KAlouva 3HaueHui 3HaueHue B MEHI0
B101 - Beoa/BbiBOA, 32 3 feincT-
A/B6IBOA 3UIMTHI U3 AeiicT -/ + - BBog, 3awWwuThl
BUA
o OTKN
B102 - [eiicTBMe 3awwuThl Curnan OTKN CpabatbiBaHue
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Tabnvua 4.1.33 - TexHuyeckme napameTpbl 3HO

HanmeHoBaHue [AunanasoH | [IMCKpeTHOCTb 3aBoackoe | O6o3HaueHue
napamertpa 3HaueHui 3apaHuA 3HaueHue B MeHI0

YpoBeHb cpabaTbiBaHUA 0,5 100 01 15 Nep
no HecummeTpuu, %
YcTtaBKka cpabaTbiBaHumn
no ToKy ob6paTHol no- 0,1-200 0,01 0,25 lep
CNnefoBaTelbHOCTU BO
BTOPUYHbIX BEIMUYMHAX, A
KoadoduumeHT Bo3spata N . 095 N
MYCKOBbIX OPraHoB !
Ycras Bl

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

—

abnuua 4.1.34 - MectopacnonoxeHue yctaBok 3H® B meHto ycTponctsa

TnaBHOe meHI0 Moamextio 1 NoameHto 2 Moamexto 3

YcraBku P3nA -> Ycraskn 1/2 -> 3H®

4.1.11 3awuTa OT NyNAbCaLMii TOKOB HarpysKku

3awumTa NpUMeHseTcsa ANA AMarHOCTUKM arperaTa «3/1eKTpoBUraTe/lb-MexaHn3M» B
c/lydae BO3HMKHOBEHWA MOBBILWEHHOTO YPOBHA My/bCUPYIOLLEN C YAacTOTOW BpalleHus
NPUBOAMMOro MexaHW3ma HarpysKku (Hanpumep, BCAEACTBUE NPOCKAb3blBAHUA PEMHSA
no LUKMBY).

YpoBeHb NyNbCaLMK BbIPAXKAETCA B MPOLEHTaX OT HOMUHANbHOM AN MaKCUManb-
HOW MOLLLHOCTM Harpysku B 3aBUCMMOCTM OT UX COOTHOLLEHUSA U BbIYUCAAETCA MO Bbipa-
KeHUAM:

l:’MAI-(C - l:’MI/IH
Prynoc = = p—-100% 1p# Funkc < Prow
HOM

Puakc = Pvmn
Pryabc = —————100% npu Pyakc = Pyom
MAKC

roe:
Pmake M Pyyn — MakcMmanbHoe U MMHUManbHOe 3HaYeHWe MOLLHOCTHU, M3MepeHHOoe
3a YCTaHOBNEHHbIN Nepuos;

Phom — HOMUWHaNbHaA MOLLHOCTb 3/IEKTPOABUraTeNa.
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7| %

|

PrB

PucyHok 4.1.16 — ®yHKumoHanbHas cxema 3MNT

M3meHeHMe aKTMBHOW MOLLLHOCTM KOHTPO/IMPYETCA B 3a4aHHOM YCTaBKOW MHTepBa-
le BpeMeHW, NPeBbIWatoLLemM Mepuos BpalleHUs NPUBOAMMOrO 3/1eKTpoABUraTenem

mexaHmn3ama «Tnynbe».

[ns Toro 4tobbl 3aWmTa He PUKCUMPOBana peskme nepenagbl MOLLHOCTU NPU BKAO-
YEHUWU M OTKOYEHUW BbIKAKOYATENA, MYCKOBOW OpraH AencTByeT TONIbKO NPW Haanuum

curHana «PMB» (PucyHok 4.1.16).

OnncaHue KOHPUrypaLMOHHbIX Kakodei npuseaeHo B Tabauue 4.1.35. TexHuue-
CKMe napameTpbl 3alWuTbl nNpueeaeHbl B Tabauue 4.1.36. Pacnono)keHue ycTaBoK B

MEHI0 yCTpolicTBa npusegeHo B Tabanue 4.1.37.

Tabnnua 4.1.35 - KoHdpurypaumoHHble katoum 3MNT

Mycx3nT [nc |

<__3nT [gf]
<3N curn [ |

Cpa6aTbIBaHVIH, C

HaumeHoBaHue KOHPUrypaLMoHHOro AnanasoH 3aBoacKoe 0O603HauyeHne
Knoua 3HauyeHu 3HayeHue B MEHI0
B106 - Beoa/BbiBOA, 3aLLMTbI U3 AEICT- e+ ) BBOA 33LLNTHI
BUSA
o OTKN
B107 - fevcTBme 3aLumThbI Curvan OTKN CpabaTtbiBaHue
Tabaunua 4.1.36 - TexHuueckme napametpbl 3MT
HaumeHoBaHue AunanasoH | [AUCKpeTHOCTb 3aBoackoe | O6o3HaueHue
napamerpa 3HAYEeHUIn 3aAaHuA 3Ha4YeHue B MEHI0
SD/pOBeHb cpabatbiBaHus, 0,5 100 01 20 Nep
%
Mepuog nynbcaumii, ¢ 0,2-10 0,1 1 Tnynbc
KoadouumeHT Bo3spata N . 095 .
NyCKOBbIX OPraHoB !
YcTaBKa no BpemeHu 0-300 0,01 5 Tep
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Tabnvua 4.1.37 - MecTopacnosioxeHue ycTaBok 3T B MEHIO yCTPOICTBa

FnasHoe meH MogmeHio 1 MoameHto 2 MogmeHio 3

YctaBku P3nA - YcraBkn 1/2 - 3NT

4.1.12 Tennosasa neperpyska 3/

Ona BbINONHEHUA GYHKLUMI 3alLMTbl 9N1EKTpoABUraTeNIe OT Neperpysku B yCTpOn-
CTBE MPEfYCMOTPEHa MHTErpasbHO-3aBUCMMARA XapaKTepuUCTUKa cpabaTbiBaHWA, KOTO-
pas CTPOMTCA Ha OCHOBE TEMNJI0BOM MoAenn aneKkTpoasuratens (PucyHok 4.1.17).

) Bt
] BinlueHo
It 8111 - L g B112 .
- —< ™ Irlc
T — < TN
tyer G
Bt nyck —‘_’— TRKeNbIR NycK Inc
B114
BIUCT .
SanpeT nycka -nc:

Kﬂlﬂ\-lEHD

PucyHok 4.1.17 — ®yHKUMOHaNbHAA cxema TN 3/

Mporpamma 3aWuThbl NO3BONAET:

® KOHTPO/MPOBAaTb TEM/JIOBOE COCTOAHWE 3NEKTPOABUraTeNA MOC/IE ero BKAYe-
HMA KaK B HOMMHANbHbIX PEeXMMax PaboTbl, TakK U NpU NneperpysKax;

®  MMUTMPOBATb OXNAKAEHME INEKTPOABUraTeNs Mocae YCTPaHeHUs Mneperpysku
WU NOJIHOM OCTAHOBKM C MOCTOAHHOM BPEMEHMW, COOTBETCTBYHOLLLEM NOCTOAHHOM
BPeMeHU OX1axaeHuns;

[ ] NpU NOBTOPHbLIX NYCKax U nepnoanvyeCKuUx neperpyskax yydynTbiBaTb HAKOMEH-
HblIli paHee TeNA0BOW UMMYAbLC;

®  OCYLLECTBAATb AMArHOCTUKY arperarta «3/1eKTpoABuUraTe/ib-MexaHn3m» npu oye-
peaHOM MycKe NyTem CPaBHEHWA MpupalLeHMa TeNA0BOro MMMy/bca 3a Bpems
NycKa C KOHTPO/IbHbIM 3HaYeHUEM;

e 3anpewaTb MyCK 3/EKTPOABMraTens npuv OCTaTOYHOM TEM/J0BOM WMMYy/bCe,
MpeBbILAOLLEM KOHTPO/IbHOE 3HaYeHMe.
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Tennosoe COCTOAHME 3/1eKTpoABuraTesiei, paboTaloWmX B TAXKEbIX YCAOBUAX NyC-
Ka, NOABEPMKEHHbIX YacCTbIM Meperpyskam no TeXHONOTMYECKMM npuymnHam, byaer on-
peaenATbCA He TONbKO CTEMEHbIO Meperpysku u eé AJIMTEeNbHOCTbIO, HO M MpeaLecT-
BYIOLLMM TEM/I0BbIM COCTOSAHUEM.

Mo3ToMy XapaKTepucTuKa cpabaTtbiBaHWA 3aWNTbI AO/IXHA BbITb MHTErpabHO 3aBU-
CMMOI OT TOKa, Y4YWUTbIBaTb MPeaLecTBylollee neperpyske TenaoBoe CoCcToAHMe, Npo-
LLecc oTAauv Tena, Kak B peXkMme neperpysku, Tak 1 B HOPMasibHOM pesknume paboTbl 1
OTK/IOYEHMM OT ceTu. CTPYKTypa MOCTPOEHUA TaKoro ajropmMTma A0/Ha COOTBETCTBO-
BaTb AnddepeHLManbHOMY YPaBHEHUIO, YYMTbIBAIOLLEMY OTAAYY Tenia ¢ NoBepPXHOCTH
06MOTKM:

dB

TH-E=KIZ—T-B, (4.1)

roe:
B — TennoBol Mmnynbc, OTpakatowWwmii TENJI0BOE COCTOAHWE INEKTPOABUIaTENS;
Ty — NOCTOAIHHAA BPEMEHU HarpeBa (OXNaXKAeHNs) 3/1eKTpoABUraTeNs;
T— KO3OPULMEHT UHTETPUPOBAHUSA;

K, = Iskg / lc3 — KpaTHOCTb TOKa NeperpysKku.

3TOMY BbIpasKEHMIO COOTBETCTBYET nepeaaToyHas GpyHKUMA MHEPLUMOHHOrO 3BeHa.
Takum 06pa3om, HaKomMeHWe TEMNOBOrO UMMY/bCa BO BPEMEHM MPOUCXOAMT MO IKC-
NMOHEHUMANbHOMY 3aKOHY. KoaddUUMEHT MHTerpupoBaHua T nogobpaH Takum obpa-
30M, YTOBbI CHUXKEHWE TENI0BOr0 UMMYAbCA NOCAE CHATUA Neperpyskn NPOMCXoauIo C
MOCTOAHHOW BPEMEHM, COOTBETCTBYIOLLEN MOCTOAHHOW BPEMEHW OXNaxKaeHus pabo-
TalowWero anekTpoasuratens. Mpu OTKAOUYEHMM 1EKTPOABUraTeNs OT CeTU Ko3dbduum-
€HT T [LO/KEH COOTBETCTBOBATb MOCTOSIHHOM BPEMEHWU OXNaXKAEHWs OCTaHOBJ/IEHHOrO
apurartens.
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Ha PucyHke 4.1.18 npuBeaeHbl 3aBUCUMOCTM B, = f(t) B pa3nnyHbIX perrmnmax pabo-
Tbl 3/1EKTPOABUraTENA.

|’

254 3

fep 1 fep 2 f

PucyHok 4.1.18 — 3aBucmocTu B; = f(t) Nnpy pasnnyHbIX KPaTHOCTAX TOKa K;:
1 —3aBucumocCTb B; = f(t) Nnpu KpaTHOCTM TOKa neperpysku K,
N YCTPaHEHUM Neperpyskn A0 MOMEHTA OTKIKOUYEHUSA 31eKTpoABUraTeNs;
2 — 3aBUCUMOCTb B, = f(t) Npu KpaTHOCTM TOKa neperpysku K,
M OTKNIOYEHUN 31eKTpoABUraTensa npu AoctuxeHumn B, = 100;
3 —3aBUCMMOCTb B; = f(t) Nnpu KpaTHOCTM TOKa neperpysku K,
N OTK/IOYEHUU INeKTpoABUraTeNs.

MockonbKy TOK O6paTHOVI nocneanoBaTeNibHOCTU Bbi3blBaeT NOBbILWEHHbIN Harpes
06MOTKM POTOpPa, COCTAaB/AKOLWAA 3TON0 TOKa BXOAUT B Bblpa*KeHUe ANA onpeneneHunAa
3KBUBA/JIEHTHOIO TOKa, Bbi3blBAOLWLEro Harpes 3/IeKTpoasuraTens, KOE)d)d)VILI,MeHTOM K:

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

I, — BbIYMC/IEHHbI TOK MPAMOI NOC/NEeA0BaTEIbHOCTH;

I, — BbIYUCNIEHHbIN TOK 06paTHOM Nocnef0BaTeNbHOCTYH;

Iskg — 9KBUBANEHTHbIV TOK, NO KOTOPOMY OLLEeHMBAETCA Neperpy3oyHas cCnocobHOCTb
asuratens;

K — KoaddUUMEHT, yunTbiBalOWMIA [01EeBOE yyacTMe TOKa obpaTHOM mocneaosa-
Te/IbHOCTW B TEN/I0BOW MOZEeNV ABUraTens.
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MOMEHTOM Hayana NycKa 3/1eKTPOABUraTeNA CYMTAETCA MOMEHT NPEBbLILLEHUA K-
BMBAJIEHTHOTO TOKa 3afaHHOM ycTaBKM «lcp». MOMEHTOM OKOHYAHWA — MOMEHT CHU-
YKEHUA HUMKE 334aHHOMN YCTaBKM. [LlaHHbI NPOMENKYTOK BPEMEHU ABIAETCA BPeMeHeM
MyCKa 3/1eKTPOABUraTe 1A, @ MaKCMMa bHbIi TOK 338 3TO BPeMS — MYCKOBbIM TOKOM 3/1eK-
Tpoasuratens. Toraa Bpema cpabaTbiBaHWA 3aLWMTbl ONPEAENAeTCca MO BbIPaXKeHMUIo:

Klz - B
tcp =T-In T ) (4.3)

roe:
K, = Iskg / lcp — KPATHOCTb TOKa Neperpysku;
T = T, — NOCTOAHHAA BpeMeHW Harpesa ABurartens;
B; — HayanbHOe TEMNNOBOE COCTOAHME ABUraTeNs (TeKyliee 3Ha4YeHWe TEeMnNoBOro
MMMY/IbCa), BbIPAXKEHHbIN B 0.€.

ﬂpVI BKNKOYEHUU ABUTaTENA U3 «XOJI0AHOM0» COCTOAHUA Ha MOMEHT BK/IKOYEHUA Bt =
0. Pacuet Tennosoro nmnynsca npounssogutca npu K, > 1 no sbipaxeHuto:

—t
B, =KZ— ((KZ—1)-e /Tu), (4.4)
rae t — TeKyulee 3Ha4yeHne BpemeHn 4o OTKNAoYEeHNA ABUraTenA.

Mpu K, < 1 3HayeHWe TENNOBOro MMMy/ibca ONpPeaenseTcs TeNJA0BON MOAENbIO NO
BblpaXKeHuo:

B, = K} (1 - e_t/T), (4.5)
roe:
T =Ty — ana paboTatowero asurartens;
T =To— ANA OCTAaHOBNAEHHOrO ABUraTens.

Mocne OTKNOYEHWA 3/1IEKTPOABUIaTENA 3aLLMTON OT NEPEerpy3Kn yCTPOMCTBO NPOuU3-
BOAMT pacyeT BPEMeHM [0 CHATUA GNOKMPOBKM Ha BK/AKOUYEHME 3/1eKTPOABUraTesns.
MOMEHTOM CHATUA GNIOKMPOBKM CUMTAETCA AOCTUMEHWE TaKOro TEM/IOBOr0 COCTOSAHMSA
3N1EeKTPOABUraTeNs, NPU KOTOPOM TEKYLMI Tennoson umnynbc (B,) 6yaet meHbwe (100

- Bt_KOHTp) .
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Mpy BBEAEHUN UHTErPaNbHO-3aBUCMMOM XapPaKTEPUCTUKN MOXKET OCYLLEeCTBAATLCA
AMarHocTMKa ycnosuii nycka (Tabauua 4.1.38). CurHan «Taxkenblit nyck» byaet cdop-
MWPOBaH, €C/M NpUpPaLLEHNE TeNJ0BOro MMMY/IbCa 3a BPems NycKka NpeBbiCUT 3a4aH-
HOE YCTaBKOM 3HayeHue:

ABt,nyCK = Bt,nycx - Boc’r > Bt,KOHTp' (46)

roe:

Bt nyex — 3HaY€HMe Tens0BOro MMMNy/bCa Ha MOMEHT OKOHYaHMA NyCKa, Koraa ToK
CHU3NACA MeHee ycTaBku TI1;

Bocr — 3HAUYEHMe Ten10BOro MMNysibca Ha MOMEHT Hayasa Nycka, Koraa ToK Npesbl-
CW/1 3HAYEHME YCTABKY;

B;_xonrp — YCT@BKa MO TENN0BOMY MMMY/bCY, ONPeAeNeHHan U3 YCI0BMIA HOPMasbHO-
ro nycka.

KomaHga «3anpeT nycka» 6yaet cdopmmpoBaHa, eciv TENA0BOE COCTOAHME 3EK-
TpoABUraTeNs Ha MOMEHT OTK/AHOYEHWNA He AOMYCKAeT MOBTOPHOMO MycKa No YCN0BWUIO
HeAoMyCTUMOro ero Harpesa:

B; > 100 — Bt xonrp- “4.7)
Mpu nepepbiBe B MUTaHUK YCTPOWCTBA TENJIOBOE COCTOAHWE ABUTaTENA COXPaHAETCA
B 9HEProHe3aBUCMMOW NaMATU, HO HE NepPecUUTbIBAETCA NOC/E er0 BOCCTAHOBNEHUSA.
PekomeHaaumm no BbIOOPY YCTAaBOK U XapaKTepUCTMKK cpabaTtbiBanus TN 3/ npegs-

ctasneHbl B MPUTOXKEHNUA B.

Tabnnua 4.1.38 - KoHourypaumoHHblie Katoum TN 3/,

HaumeHoBaHue KOHPUrypaLMoHHOro AvnanasoH 3aBoackoe 0O603HaueHne
Knova 3HaYeHum 3Ha4YeHue B MEHI0

B111 - Beoa/BblBOA, 3aLLMTbl U3 AEICT-

a/ A sauy A -/+ - BBog, 33Tl
BUA

o OTKN
B112 - fleicTBMe 3aLLUTDI Curan OTKN CpabaTtbiBaHue
B113 - Taxenblvi nyck -/+ - TAKenbl NycK
B114 - 3anpet nycka -/ + - 3anpeT nycka
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Tabnnua 4.1.39 - TexHnueckune napametps! TN I/,

HaumeHoBaHue [Ovana3oH | [uckpetHoctb | 3aBopckoe | 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
KoadoduuneHt yuactus
TOKa 0bpaTHoW nocieno- 1-5 0,1 3 KI2
BaTe/NIbHOCTU
KOHTpONbHbIV Tenn0BoM 0,5-90 01 40 Bt_KoHTp

umnynsc, %

Tabnnua 4.1.40 - MecTopacnonoxKeHune yctaBoK Tl B MeHI0 ycTpoicTBa

FnaBHoe meHK MogmeHio 1 MogmeHio 2 NopmeHto 3

YcTaBku P3nA -> Ycraskn 1/2 -> T
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4.1.13 JlornyecKkas 3awwmTa WUH

N3 npegHasHayeHa ana nankeupaumm K3 Ha cbopHbix LWKHaxX 6e3 BblAEPKKK Bpe-
MeHW. [lnsA 3TOro cMrHanbl OT NYCKOBbIX opraHoB MT3 oTXxoAALWMX NPUCOeANHEHUI 3a-
BOAATCA Ha AWCKPETHble BXOAbl BbILECTOALLMX 3aLUT B KAyecTBe BXOAHOrO CUrHana
«Bbnok N3LW». B 3aBucMmocTtu oT TMna cxembl J13LW gaHHbIM curHan (PucyHok 4.1.20):

e 6nokupyert gerictame J13LU npu napannencHom cxeme;

® paspeLllaeT AeNCTBUE 3aLMUTbl NPU NOCNEA0BATENIbHOM CXEME.

OTK/tOYEeHWE BBOAHOIO BbIK/OYATENA MPOUCXOAUT MO UCTEYEHWUU Peryanpyemon
BblAEPKKN BpemeHUn «Tcp n3w» B caydyae Haanuma curdanos «Myck MT3-3» nnam «Myck
MT3-4» 1 oTcyTCTBUM BNOKMPOBKM OT YCTPOMCTB OTXOAALLMX MPUCOEANHEHM

Mpy ONAMTENBHOM HanWuMKM NIOTUYECKON eAMHMLbl Ha BXode ANA napanienbHowm
CXeMbl M OTCYTCTBMM CWUrHaNa AN NOCNefOoBaTe/NbHOM cxembl, GOPMUPYETCA CUTHaN
HeucnpasHoctn «Hencnp 3L ».

B 7 T} 1
& | B116
Top 130 ,
— SO
8117 B116 5c
(08 [Brocran > R S BT
L 1]

PucyHok 4.1.19 — dyHKuMoHanbHasa cxema J13LW

OnucaHne KoHbUrypaumoHHbIx Kntodel N3 npusegeHo B Tabnauue 4.1.41. TexHu-
YyecKkue napameTpbl 3awWwuTbl NpuseseHsbl B Tabavue 4.1.42. PacnonoskeHue ycTaBoK B
MEH!0 yCTpoKcTBa npusegeHo B Tabanue 4.1.43.
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Tabnnua 4.1.41 - KoHpurypaumoHHble katoum 131U

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HauYeHne
LMOHHOIO K/to4a 3Ha4YeHu 3Ha4YeHue B MEHI0
B116 - Beoa/BbiBOA, 3aLMThI
" A/ A 3auy -/ + - BBog, 3aLmThI
u3 gencreuna
MapannenbHas
B117 - Tun N3LW P MapannenbHan Tun
MocnepoBatenbHas
Flapannen bHa#d cxema
EC1 dugep Nei Beog Ne1 EC?
R Myck MT3 Bnok N3l f
X35 |—"—{ X236 X3:12 X3:13
dugep Ne2
Myck MT3
L %35 —"—{x36
lNocnegoeaTentHas cxema
ECA Pupep Nel dunep Ne2 Beoa Ne1 EC2
ﬁ Bnok T3l j’
Myck MT3 Myck MT3
X37 }—VVA X38 X3:7 }—VVA X3:8 X312 & x3.13

PucyHok 4.1.20 — MNapannenbHaa n nocnegosaTtenbHaa cxembl J13LU

Tabnunua 4.1.42 - TexHnyeckme napametpbl J13LL

HavmeHoBaHue Awvana3oH [AunckpeTHOCTb 3aBopacKoe 0O603HaueHue
napameTtpa 3HaYeHun 3apaHuAa 3HayYeHue B MeH
YcTaBKa no BpemeHun
P 0-300 0,01 0,2 Tep
cpabatbiBaHus, C

Tabnnua 4.1.43 - Mecto

pacnosiorkeHue yctaBoK J13LL B meHto ycTpolicTBa

FnasHoe meH NMogmeHio 1 MopgmeHtio 2

MopmeHto 3

YctaBku P3MA - YcraBkn 1/2 - a3
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4.1.14 lyrosas 3awuTa

[yrosas 3almTa npeaHa3Ha4YeHa A1A BbIABMEHUA U INKBUAALMN KOPOTKUX 3aMbl-
KaHWI B pacnpefennTesibHblX YCTPOMCTBAX, COMPOBOMXKAAOLUMXCA OTKPbITbIM FOpeHnem
3NEKTPUYECKOW ayru.

[na 3Toro B 3alnTe NpeaycmoTpeH curHan «A43», Ha KOTopbli MOryT 6biTb 3aBe-
[OEHbl BbIXOAHbIE LLenu OT BHEWHMX AAaTYMKOB AyroBon 3awmTsl (PucyHok 4.1.21). Ona
WUCKNIOYEHUA HECENeKTUBHOTO OTK/IIOMEHUA NPUCOEAMHEHUA NPU NIOXKHOM 3acBednBa-
HUU JATYUKOB BO3MOXKEH BBOJ, AOMO/IHUTE/IbHOTO KOHTPO/IA MO TOKY.

B121

5c
B — -

B121

J7

PucyHok 4.1.21 — ®yHKumoHanbHaa cxema 13

MpY NOCTOAHHOM Hanuuuu curHana «AA3» bopmupyeTcs CUrHan HemcrnpaBHOCTM
Aayrosoi 3awmtbl «Heucnp A3», KoTopblid 610KMpYyeT cpabaTbiBaHMe 3alMTbl 4O MO-
MEeHTa YCTPaHEeHWA HEMCNPABHOCTMU.

OnucaHne KOHOUIYpaUMOHHbIX Katodelt [13 npueegeHo B Tabaumue 4.1.44. TexHuue-
CKMe mapameTpbl 3awmuTbl npuBedeHbl B Tabnuue 4.1.45. PacnonoskeHne yCTaBOK B
MEH!I0 yCcTpoicTea npueegeHo B Tabavue 4.1.46.

Tabnnua 4.1.44 - KonourypaumoHHblie katoum N3LU

HanmeHoBaHue KoH}uUrypa- AOwnanasoH 3aBogcKkoe 0O603HaueHue
LMOHHOIO KAlo4a 3HayeHu 3HauyeHue B MEHI0

B121 :BBO,CI,/BbIBO,EI, 3alMThbI /4 ) BBO/ 33T

n3 gencremna

B122 - MycK no Toky -/+ - Myck no |
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Tabnnua 4.1.45 - TexHnyeckne napameTpbl 43

HaumeHoBaHue OunanasoH | [AuckpetHocTb | 3aBopckoe | O6o03HaueHue
napamertpa 3HaueHuii 3afaHuA 3HayeHune B MEHI0
ToK cpabaTbiBaHMA BO
P 0,1-200 0,01 5 Icp
BTOPUYHbIX BE/IMYUHAX, A
Koa NUMNEHT BO3BpaTa
dduyy p 0,95

MYCKOBbIX OpraHoB

Tabnnua 4.1.46 - MecTtopacnosioxKeHue ycTaBoK [13 B MeHIO yCTpoOMCTBa

FnaBHOe mMmeHI0 Moamexio 1 NoameHto 2 NoameHto 3

YctaBku P3nA - Ycraskn 1/2 -> 03

4.1.15 3awmTa MaKCMManbHOW MOLLHOCTU

3aWmnTa MakCMMaibHOM aKTUBHON MOLLHOCTM BbINOJIHAET QYHKLMM KOHTPOAA U OT-
KHOYEHUS HarpysKku, notpebiaemas MOLLHOCTb KOTOPOW MpeBbIWAeT AONYCTUMYHO Be-
AnuunHy. MNpeaycmoTpeHo ase ctyneHn 3MM, KoTopblie MoryT 6biTb HacTpoeHbl (Pucy-
HOK 4.1.22):

® Cy4yeTOM HanpaBAEHUA MOLLHOCTH;

® C AelCTBUMEM Ha CUFHaA UK Ha OTK/IOYEHME.

Mpy HeobxoaMMOCTH, NepBasn U3 CTYNEHEN MOXKET AeNCTBOBATb C BblAEPKKOW Bpe-
MEHM Ha CMTHaA, a BTOPasA — Ha OTK/IOYEHMeE C nocneayowmm BrkatodeHnem no AMB.

MPUMEHUTENBHO K CUMHXPOHHbIM ABUraTeNsiM 3aLMTa MAKCMMA/IbHOW PEeaKTUBHOM
MOLLHOCTM MOXKET BbIIBNATb MNOTEPIO BO3OYKAEHWNA 3NEKTPUYECKON MALLMHOMN U NPOU3-
BOAWTb €€ OTK/IOYEHHUE.

OnuncaHue KoHPUrypaumoHHbIX Kntovet 3MM npuseaeHo B Tabauue 4.1.47. TexHu-
Yeckue napameTpbl 3awWmTbl NpuseaeHbl B Tabanue 4.1.48. PacnonoxeHue ycTaBoK B
MEeH!I0 yCTponcTBa npuseneHo B Tabnunue 4.1.49.
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Tabnvua 4.1.47 - KoHdurypaumoHHble kKaoun 3MM-1 n 3MM-2

HaumeHoBaHue KoHpUrypa- AnanasoH 3asoacKoe 0O603HaueHne
LIMOHHOrO K/oYa 3HauYeHuin 3HayeHue B MEHI0
B126, B131 - Bf;op./sblso,q + ) -
3aLLMTbI M3 AeitcTBuA
il B -
P HM-

B128, B133 — Tun KOHTpOAU- AKTUBHanA AKTUBHES Tun
pyemoi MoLWwHOCTH PeaktusHas
B129, B134 - [elicTBMe 3aLuu- OTKN OTKN CpabaTeiBanme
Tbl CurHan P

] SR

B127
<l= B126
i Tep U1 oo
1t 2
B128
@
CR- R .
B132
<= B131
[} TcpEMM—?
T
.n S Py MM—2 A2 o [S |
B133
e

PucyHok 4.1.22 — ®yHKumoHanbHaa cxema 3MM-1 n 3MM-2
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Tabnnua 4.1.48 - TexHnyeckune napameTtpbl 3SMM-1 n 3MM-2

HaumeHoBaHue OunanasoH | [AuckpetHocTb | 3aBopckoe | O6o03HaueHue
napamertpa 3HaueHuii 3afaHuA 3HayeHune 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

Tabnnua 4.1.49 - MectopacnonoxeHue yctaBok 3MM B MeHI0 yCTpoMcTBa

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 3awmTa OT NOTEpPU NUTAHUA

3awmTa oT NoTepPM NUTAHUA NpPeAHa3HaYeHa 411 BbIABAEHUA pPeXuma notTepu nuTa-
HUA CUHXPOHHbIX ABUTATENEN U NOANUTKN UMU BHELLHEW CETU.

Ona atoro npeaycmotpeHo ase ctynenun 3MM-1 v 3MM-2, Kaxgaa M3 KOTOPbIX MO-
Kem bbITb HacTpoeHa B ceayowmx KoHourypaumax (Tabanua 4.1.50):

e ¢ 6N10KMPOBKOW NO AUCKPETHOMY BXOAY;

® C KOHTPOJIEM YPOBHSA JIMHENHbIX HANPAXKEHUN;

® C KOHTPOJIEM HAMpaB/ieHMA aKTUBHON MOLLHOCTM.

TexHuyeckre napameTpbl 3awwuTbl NnpuseseHbl B Tabnuue 4.1.51. PacnonoxkeHue
YCTaBOK B MEHIO YCTPOICTBa npuseaeHo B Tabanue 4.1.52.
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Tabnvua 4.1.50 - KoHdurypaymoHHble katoum 3MM-1 u 3MM-2

HaumeHoBaHue KoHpUrypa- AnanasoH 3asoacKoe 0O603HaueHne
LMOHHOIO K/to4a 3Ha4YeHuM 3HauYeHue B MEHI0

B136, B146 - Bf;op./sblso,q + ) -

3aLLMTbI U3 AEenCcTBUA

B137, B147 - KoHTponb Ha-

npaB/ieHnsa aKTUBHOW MOLL- -/ + - Bnok no OHM

HOCTU

B138, B148 - bnokmpoBKa no e+ ) Bok no 1B

B

B139, B149 - KoHTponb Ha- /4 ) Myck no Un

npAXeHus

Tep 3M0-1

[06 [Bnox3nn —{
B137
3nak P —{

Tcp 3N0N-2
[Fre T
[08 [Bnox3nn —{
B147
3nak P —{

PucyHok 4.1.23 — dyHKunoHanbHaa cxema 3MM-1 v 3MM-2
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Tabnnua 4.1.51 - TexHnuyeckme napametpbl 3MM-1 1 3MM-2

HaumeHoBaHue
napamertpa

[AnanasoH
3Ha4YeHuM

JAUNCKpeTHOCTb
3aAaHuA

0O603HaueHue
B MeHI0

3aBopcKkoe
3HayeHue

YcTaBKa cpabaTbiBaHuA
no vactote, 'y

45-50

0,01

49,90 Fcp

KoadoduumeHT Bo3spata
MYyCKOBbIX OPraHoB no
yacTtote

Fyct+0,1ly, -

YcTtaBKka cpabaTbiBaHumn
Mo HaNPAXKEHWIO BO
BTOPWYHbBIX BEIMUYMHAX,

0,2-100
B

0,1

60 Ucp

KoadouumeHT Bo3spata
MyCKOBbIX OPraHoOB No
HanpAXKeHUto

1,05 ---

YcTaBKa no BpemeHu
cpabatbiBaHus, C

0-300

0,01

1 Tecp

Tabnnua 4.1.52 - Mecto

pacnonoxeHue yctaBok 3N B MeHto ycTponcTsa

TnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3
YcrtaBku P3nA -> Ycraskn 1/2 -> 3Mnn-1
YctaBku P3nA -> Ycraskn 1/2 -> 3Mnn-2

68
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4.2 OnucaHue GyHKLMIA aBTOMATUKKN
4.2.1 ABTOMaTUYECKUIA BBOA, pe3epBa

ABTOmaTmka ABP npeagHasHauyeHa AnA BKAKOYEHUA pe3epBHOr0 UCTOYHWMKA NUTaHMA
WM CEKLMOHHOTO BbIK/tOYaTeNA NPU NPONafaHUM HanpAXKeHUA Ha cobcTBEHHbIX cbop-
HbIX WKHax (PucyHokK 4.2.1).

[na pabotbl anropmutma ABP Heobxogmmo cpabaTbiBaHMA TPUITEpa, Ha BbIXO4E KO-
TOPOro yCTaHaB/AMBAETCA /IOrMYecKan eAnHNULL NPY BbIMOIHEHUWN CAeAYIOLMX YC0BUIA:

® foc/ie BKAOYEHNA BBOAHOTO BblK/OYaTeNsA HabpaHa BblaepKKa BpemeHn «TroT

ABP»;

e neicteme ABP paspelueHo Kao4om ynpasneHus yepes B «Pasp ABP»;

e ABP BBeZeH BHYTPEHHUM MPOrpaMmMHbIM Katouom (Tabavua 4.2.1);

® oABWICA OOMH U3 CUTHAOB, NycKatowmx ABP.

Myck ABP morkeT nNpon3BoamMTbCA Kak MpU HenocpeacTBEHHOM CHUXKEHWW HanpA-
KeHUA Ha COOPHbIX WKWHAX, Tak U NpY cpabaTbliBaHWUM 3aLLMT U HEMPABU/bHbIX OENACT-
BUAX 0BCNYKMBAIOLLErO NEPCOHANA:

o  «MT3-3» n «MT3-4» — npeaycmatpmsaeT paboty ABP 6e3 BblaepKKu BpemeHun

Npu OTKAOYEHUN BBOLAHOIO BbIK/AOYaTensa ctyneHammn MT3;

e «CN OTKN» — npeaycmatpuBaet paboty ABP npu camonponsBoibHOM OTK/HO-
YeHWUW BBOAHOTO BblK/tOYaTENS;

e «PO» — npegycmaTpusaeT paboty ABP npu py4HOM OTKAKOUEHUN BBOAHOTO Bbl-
KntoyaTens;

e «lMyck ABP» — aBnAeTcA BbIXOAHbIM CUTHA/NOM MYCKOBOFO OpraHa HanpsAXeHuA
ABP, KoTopbIii GOPMUPYETCA NPU CHUNKEHUMU NNHEWHDBIX (DasHbIX) HanpsaXeHWi
HU¥Ke 3a/laHHOM YCTaBKM M BNOKMPYeTCA NPU HEMCNPABHOCTAX B LienAX Hanpsa-
eHuA, cpabaTbiBaHUM MYCKOBbIX OpraHoB MT3 M OTCYTCTBMM HANPAMKEHUA Ha
cocepHel cekumn WuH (PucyHok 4.2.2);

e «BO-1» — npeaycmatpusaeT paboty ABP npu oTK/IOYEHUM BBOLHOIO BbIK/ItOYa-
TenA BHEWHeN 3awuTon, Hanpumep auddepeHLanbHON 3aWwmuTon TpaHcdop-
maTopa.

C BbIxoZa cpaboTaBLlero Tpurrepa NoLaeTcs KOMaH4a Ha OTKAKOYEHME BblKtoYaTe-
na (curHan «OTK/1 no ABP») 1 florMyeckan eauMHuLa Ha 0gMH U3 BXOA0B 31emeHTa «U»
B LLEMW CUIHANa Ha BK/OYEHME CEKLMOHHOrO Bbikatoyatena «BKJ1 CB no ABP». KomaH-
[a Ha BK/IIOYEHME CEKLMOHHOTO BbIKAoYaTens GopmupyeTca nociae OTKAYEHUA BBOA-
HOro BbIK/AOYaTens (nossnsetcA curHan «OTKAKOYEHO»), NPW OTCYTCTBUM CUrHanNA
«Ucw» n Hannumm curHana «Uscrp».

Kpome Toro, napannensHo curHany «OTK/1 no ABP» dopmupyetca curHan «Heyc-
newHoe ABP», eciiv cMrHan Ha BK/IOYEHUA CEKLMOHHOIO BbIK/tOYaTeNs He chopmmpo-
Ba/ica paHee, yem «Tcbp aBp».
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Cbpoc Tpurrepa u 610KMpoBKa paboTbl anroputma ABP ocyliecTBaseTca npu:

® KBUTUPOBAHWUMW;
.

HeycnewHom ABP;

dFHOCTUKMN.

noasaeHun curHana «BKJ1 CB no ABP»;
BbISIB/IEHWM HEUCNPABHOCTU BbIKNOYATENSA;

NpPU HEUCNPABHOCTAX YCTPOMCTBA, BbIABNEHHbIX BHYTPEHHEN CUCTEMOI camogu-

TexHuuyeckne napametpbl ABP npuseaeHbl B Tabnuue 4.2.2. PacnonoxeHue ycra-
BOK B MEHIO YCTPOICTBa NpmBeaeHo B Tabanue 4.2.3.

Tabnuua 4.2.1 - KoHpurypaumoHHble knoun ABP

HanmeHoBaHue KoH}uUrypa- AwnanasoH 3aBopcKoe 0O603HayeHue B
LIMOHHOIO K/loYa 3HauyeHui 3HayeHue MEeHI0
B241 - BBO,EI,/BbIBO,EI, aBTOMa- 4 ) Beog ABP
TUKM U3 AeicTBUA
Un
B242 - Cnocob nycka ABP Ud 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 CMN OTKN
B246 - Myck ABP no PO -/+ + Pasp no PO
Tabnnua 4.2.2 - TexHuyeckune napametpbl ABP
HaumeHoBaHue Awnana3oH JAUNCKpeTHOCTb 3aBopacKoe 0O603HaveHue
napametpa 3HaueHui 3apaHua 3HayeHue B MEHI0
YcTaBka cpabatbiBaHuMs
MO HaNPSAXKEHMWIO BO 0,2-100 01 50 Ucp
KoadpdpuuneHT Bo3BpaTa 105 .
NYCKOBbIX OPraHoB ’
YcTaBKa no spemeHmn 0-300 0,01 10 Trot
roTOBHOCTH, C
YcTaBKa No BpemeHu 0-300 0,01 5 Te6p
cbpoca, ¢
YcTaBKa no spemeHmn 0-300 0,01 1 Tep
cpabaTbiBaHuA, ¢
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‘JJ,B IUECTp

|Ucu1

|OT>cnr0L|eHo

MT33 —
B244

Myck ABP

B241

B243

1B [ Paap ABP

Heycn ABP

BKI1 CB no ABP

=
<

LI

OTkas BB

Hewcnp BB

Keutupoeanue

i)

EBnox wencnp ME3N

PucyHok 4.2.1 — dyHKunoHanbHaa cxema ABP

Trort ABP 0,2c

_‘
|
@

% BKI1CB no ABP

Tabnnua 4.2.3 - MecTtopacnono»KeHue yctaBok ABP B MmeHto ycTpoicTBa

F'nasHoe meHI0

MogmeHio 1

MogmeHto 2

MogmeHio 3

YctaBku P3nA

9

Ycraskn 1/ 2

9

ABP
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Tcp ABP

7U<

Uca

(8B Juscrp

Myck MT3-1 1

|

[Myck MT32 b

Myck MT3-4

i

Myck MT34

PucyHok 4.2.2 — ®yHKUMOHaNbHan cxema GOpPMUPOBaHNA cUrHana nycka ABP

4.2.2 ABTOMaTU4YECKOE NOBTOPHOE BK/OYEHUE

YCTPOICTBO NO3BOMAET aBTOMATUYECKM BKOYATH BbIKAtOYATE/b NOCAE ero OTK/to-
YeHWA Kakon-1Mbo 13 3awmT 40 YeTbipex pa3 (YeTbipexkpaTHoe AlMB). Ynpasasatowmmm
curHanamm ana AMNB asnatoTca:

1) «3anpet AMNB».

[aHHblIl curHan 3anpewaet geictene AMB no BbIGpaHHbIM 3alMTam, NPU OTCYTCT-
BMM paspelualolero CUrHana ot Ka4a ynpasneHus (curHan «Pasp AMNB»), npu Heuc-
NPaBHOCTAX BbIK/AOYATENA U Lenei ynpasaeHns, npym HEMCNPaBHOCTAX YCTPOMCTBA 3a-
LWMTbI, NPY BbIBEAEHHOM BHYTPEHHEM MPOrPamMHOro Katoue (PucyHok 4.2.3).

2) «FoTtos AMNB».

MNoaBneHne AaHHOrO cuMrHana paspeluaet geicteue AMNB nocne Habopa BpemeHM
rOTOBHOCTM, a TaKe cbpacbiBaeT AMNB B MCX04HOE COCTOSIHME MOC/Ie YCMNEWHOro BKAO-
YyeHua. FoToBHOCTb AMNB K paboTe c6pacbiBaeTca Npu nepepbiBe B MUTAHUK YCTPOICTBA,
MPU KBUTUPOBAHMM, NPU OTKAOYEHHOM BbIK/IlOYaTeNE U MPU NOABAEHUM CUrHana «3a-
npet AlNB».
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3)«Myck AMB».
CurHan nycka AMB 3anyckaeT paboTy aBTOMaTWKM MOBTOPHOIO BK/KOYEHUSA, €Cau
BbIMNOJIHEHbI C/IeAYIOLLME YCIOBUSA:

e noc/sie BKAoYeHWA BB HabpaHa BblaepKa BPeMEeHM roTOBHOCTM, MOABMUJICA CUT-
Ha/i FOTOBHOCTM W BbIKNKOYATENb NPOAO/IXKAET OCTAaBaTbCA BKAOYEHHbIM (Pucy-
HOK 4.2.4);

®  OTCYTCTBYH CUrHa/Ibl KBUTMPOBAHMUA U 3anpeTa nycKa;

e BbIK/IOYATE b YCMELIHO OTKIHOUMNACA C BO3BPAaTOM cpaboTaBsLuei 3almThl.

BkntoyeHne no AMB MoXeT 6bITb C KOHTPONEM HaMnpAXKeHWA COOPHBIX WKWH 1 be3
KOHTpOIA. [nA 3TOro NpeaycMoTPeH MPOrpammHbIi Kakod (Tabnuua 4.2.4), KoTopblit
BBOAMWT AOMNOJIHUTE/IbHOE YC/I0BUE MYCKa MO NOABEHMIO cUrHana «Ucwu».

Mpun OTCYTCTBUM HANPANKEHMA COOPHbBIX WWH B Te4eHUe BpemeHu «Tcbp AMB» Puk-
cupyeTca HeycrewHoe AMB, koTopoe 3anpelaer fdanbHeiwyo paboTy aBTOMATUKK
NMOBTOPHOIO BK/IOYEHUA.
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cn otk 1
5212 B220
MT3-1 — 3MH-1 —
5213 B221
MT32 — 3MH-2 -
Eara 5792 [Kermpozare >
PR - g
B215 B223
— .
B216 B224
|
B217 B225
MT34 3MM-2 —
B218 B226
334 . =
B219 B227
332 — —
B228
oz >
D ﬂ B220 |

¢
PucyHok 4.2.3 — dyHKLMOHaNbHasA cxema popmMUpPOBaHUA curHana 3anpeta AlNB
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| lotos AMNB & |ANBB3Benen
S |TR

BiqoyeHo —
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| KEdTH pOBaHHE & Mane = max 1
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Janpet AlB
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Kewmv poBaHne
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BKI no ANB &

%

| Brnoyero

H Myck
Tycic AMNB y c

ANB

lotos ANB C6poc

PucyHok 4.2.4 — dyHKunoHanbHan cxema AlNB

TexHuuyeckne napametpbl AMNB npuseaeHbl B Tabavue 4.2.5. PacnonoxeHue ycra-
BOK B MEHI0 YyCTpoicTBa NpmBeaeHo B Tabanue 4.2.6.
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Tabnvua 4.2.4 - KoHourypaumoHHble Knoum AMNB

HaumeHoBaHue KoHpUrypa- AnanasoH 3aBoackoe O603HaueHue B
LIMOHHOIO K/toYa 3HauYeHun 3HaYyeHue MEHI0
B201 - Beoa/BbiBOA, aBTOMa- e+ . MonHbIi 3anpeT
TUKU U3 aenctems ANB
B202 - KoHTpoAnb Hanpaxe-
-/ + -
HuAa CLU npu AMNB / Myck no Ucw
B203 - HeycnewHoe AMNB -/ + + Heycn ATNB
B211 —-B228 - 3anpet AlB o1 /+ + HasBaHue
OeNCcTBUA 3awmT 3aWunThI
B229 - 3anpet AMNB ot PO -/ + + PO
Tabnnua 4.2.5 - TexHnyeckne napameTpbl AMNB
HavmeHoBaHue Awvana3soH [AuncKkpeTHOCTb 3aBopgckoe 0603HauyeHune
napametpa 3HauyeHui 3afaHuA 3Ha4YeHue B MEHI0
Konnyectso uuknos AlNB 1-4 1 2 Konuuecrso
LMKNOB
YcTaBKa no BpemeHmn 0-300 0,01 30 Trot
rOTOBHOCTH, C
YcTaBKa no BpemeHun 0-300 0,01 120 Tc6p
cbpoca, c
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 €0 cp 3
YcTaBKa no BpemeHmn
cpabatbisaHus AMB-4, ¢ 0-300 0,01 60 Tep AMB-4
Tabnvua 4.2.6 - MecTtopacnonoeHue yctaBoK AlNB B MeHto ycTpoicTsa
FnasHoe meHO NMogmeHio 1 MogmeHto 2 MogmeHio 3
Ycrasku P3nA -> Ycraskn 1/ 2 -> ANB -> 3anpet AlNB
YcTaBku P3nA - YcraBkn 1/2 - ANB > :;gaMEprl
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4.2.3 AYP/YANB
B pabote

4.2.4 YPOB

YPOB dopmupyeT curHan Ha OTK/OYEHME BbIK/IOYaTeNA OCHOBHOIO U pe3epBHOro
NUTaHMA NPU OTKa3e BbIK/OYaTeNA COBCTBEHHOTO NPUCOeAUHEHUA NpU cpabaTbiBaHUK
3awuT. B anroputme YPOB HeKoTOpble 3aliMTbl 3aKpenneHbl «KecTKo», Heobxoau-
MOCTb BBOJAQ APYrMX CUFHANOB 3alUT onpenenserca 06CAyKUBaOWMM NEepPcoHasIoM
(PvcyHoK 4.2.5).

Mpwv cpabaTbiBaHUK 3aWUT ycTaHaBanBaeTcA Tpurrep YPOB, KoTopblit cbpacbiBaeTca
TO/IbKO MpPWU YCMELWHOM OTK/OYEHMM BbikaovaTena. O6 oTkase BbikaouvaTene byaer
CBMAETeNbCTBOBATL Hanuume curHana «fMyck YPOB no I», KoTopbili noasnseTca npwu
NpoTeKaHMM TOKa Yepes BblKAoYaTeNb MPUCOEANHEHUA.

TexHuuyeckne napameTpbl YPOB npusegeHsl B Tabauue 4.2.8. PacnonoxeHue ycra-
BOK B MEHIO YCTPOICTBa npmseaeHo B Tabanue 4.2.9.

OTKN o1 ¥YPOB 1

Tcp YPOB 0.1c

P
i???l

T3-3
MT3-4
YMT3-4
. 6102
331 B193
882 B194
2HO B195

|

B196
BO-2

PucyHok 4.2.5 — dyHKuMOHanbHasA cxema YPOB
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Tabnvua 4.2.7 - KoHourypaumoHHble Knoum YPOB

HaumeHoBaHue KoHpUrypa- AnanasoH 3aBoackoe O603HaueHue B
LIMOHHOIO K/toYa 3HauYeHun 3HaYyeHue 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 napametpbl YPOB

HaumeHoBaHue Awnana3oH JAuncKpeTHOCTb 3aBopgckoe 0603HaveHue
napametpa 3Ha4YeHun 3agaHuA 3HauyeHue B MeHlo

Tok cpabaTbiBaHWA BO

0,1-200 0,01 0,5 Icp
BTOPUYHbIX BE/IMUMNHAX, A

YcTaBKa no BpemeHun

0-300 0,01 1 Tcp
cpabaTbiBaHuA, C

Tabnvua 4.2.9 - MecTtopacnonoeHue yctaBok YPOB B meHIo ycTpoiicTBa

FnaBHoe meHK MogmeHio 1 MogmeHio 2 MogmeHio 3

YcTaBku P3nA - Ycraskn 1/2 - YPOB

4.2.5 OTKN04EeHNE OT BHELLHUX 3aLuT

[nA BbINOJIHEHWA KOMaHJ, OTK/OYEHUA OT BHELUHWUX YCTPOMCTB NPeAyCMOTPEHO A,Ba
CUrHaNa BHELWHEro oTkAYeHUA (PUCYHOK 4.2.6), KOTopble MOTYT 6bITb HACTPOEHDI:

® CWHBepCUel curHana oT AUCKPETHOTo BXOAa;

® C OelCTBMEM Ha CUTHaM UK Ha OTKAtodeHue (Tabauua 4.2.10).

TexHW4YecKne napameTpbl 3alimTbl NpusBegeHbl B Tabavue 4.2.11. PacnonoxeHue
YCTaBOK B MeHI0 yCTpolcTBa NpusegeHo B Tabanue 4.2.12.
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Myck BO-1 |n<: |

B171
Tcp BO-1
B173 BOT g7z
||D|B IﬂBBO-'l 4 ‘l\l ‘t7‘)—' I/, BO-1
L1 e =rm
Myck BO-2 Jnc |
B176
Tcp BO-2
B178 B177
(a8 JaBBO-2 : 1| L | BO-2
Isal — L )

PucyHoK 4.2.6 — ®yHKUMOHAbHAA CXema BHELHEro oTKAYeHnA

Tabaunua 4.2.10 - KoHdurypaumoHHble kntoun BO-1 1 BO-2

HanmeHoBaHue KoH}uUrypa- AwnanasoH 3aBopcKkoe 0O603HayeHue B
LIMOHHOIO K/loYa 3Ha4YeHum 3Ha4YeHue MeHI0
B171, B176 - Beoa/BbiB
! 6 . oa/ebiB0A, -/ + - BBog, 3awwmThI
3aLUMTbI U3 AENCTBUA
B172, B177 - e - TKN
! Aeiicteue sauun o OTKN CpabaTtblBaHue
Tbl CurHan
B173, B178 - UHBepcua cur- /4 ) WHsepca 1B
Hana OT AWUCKPETHOro BXoAa
Tabnnua 4.2.11 - TexHnyeckne napameTpbl BO
HaumeHoBaHue Awnana3oH JAUNCKpeTHOCTb 3aBopacKoe 0O603HayeHue
napamerpa 3HAYEeHUIn 3aAaHuA 3Ha4YeHue B MEHI0
YcTaBKa no BpemeHu 0-300 0,01 01 Tep
cpabatbiBaHus, C

Tabnnua 4.2.12 - MectopacnosioxeHune yctaBok BO B MeHto ycTpoiicTa

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 OyHKUMM ynpaBieHUA BbiKaloyaTenem

1) OnpegeneHune NONOKEHUA BbIK/OUaTeNs.

DYHKUNA OTCNEKMBAHUA MOJIOKEHUA BbIKAOYATENA MpeAHa3HAYeHa A1 KOPPEeKT-
HOM pPaboTbl aBTOMATUKK, CpabaTbiBaHWA M BO3BpaTa 3almT. KOHTPONb NnonoxKeHus BB
MOMKET OCYLLEeCTBNATLCA CNefyoWwmnmm cnocobamm (onpeaensetca nosoKeHnem npo-
rPaMMHOrO K/toya):

e o curHanam «PMO» u «PMAB»;

e TONbKO Nno «PMO»;

e TO/MbKO no «PMNB»;

® 10 TOKY Harpysku;

® He oTC/AeXuBaeTca.

MonokeHune BbikAtoYaTena (PucyHok 4.3.1) otobparkaeTcsa curHanamm « BknroueHo»
1 «OTKNOYEHO», KoTopble dopmupyroTca no curHanam «PMO» n «PAB». BkaoueHHOMY
nosoxeHuto BB cooTseTcTByeT KOMOUHaUMA: «PMO» — nornyecknin «0», «PMB» — noru-
yeckaa «1». OTkAo4eHHOMY nonoxeHuto: «PMO» — nornyeckas «1», «PMB» — noruye-
CKUM «0».

Ecnu nonoxkeHne BB He oTcnexkmnBaeTca, TO IOTUKA yNpaBaeHUA U ANArHOCTUKK Bbl-
KNtoYaTeNs, a TaK¥Ke aropuTMbl aBTOMATUKK, BIOKMpPYIOTCA.

la ]
e
e ]

S

(o8B aBPrio [ N Pro Jnc]
[Rampyaa > 1 -

s11
itH FEIEE N PB Jnc]
38 [msrmo >[4

-

Brnoyeno

OTtknioyeHo

PucyHok 4.3.1 — dyHKUMOHaNbHAA cxema onpeaesieHma noaoxKeHns BB
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Tabnnua 4.3.1 - KoHOUTypaLMOHHbIN KN4 onpegeneHuns noaoxeHus BB

HaumeHoBaHue KoHUrypa- AnanasoH 3asoacKoe 0O603HayeHue B
LIMOHHOrO KAio4a 3HaueHui 3HaueHue MeHI0
PNo/pPnNB
PNoO
S11- Onpeaenenue nonoxe- PrIB PMO/PTIB MonoxeHue BB
HuA BB
Mo TOKy
HeT

Tabnnua 4.3.2 - TexHUYeckne napameTpbl onpeseneHun nonoxeHmsa BB

HaumeHoBaHue [Ovana3oH | [WcKpeTHOCTb 3asogckoe | O6o3HaueHue
napametpa 3HaueHu EEYENT 3HaueHue B MEHI0

TOK Harpysku Bo BTOpMY-

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

Tabnnua 4.3.3 - MecTopacnono»KeHne ycTaBoK ANs NosoxeHna BB B meHto ycTpolicTBa

FnaBHoe meHK MogmeHio 1 MogmeHio 2 NopmeHto 3

Hactpoiiku -> AYB

2) KButnpoBsaHue.

dYHKLMA KBUTMPOBAHUA NpegHasHayeHa aAns cbpoca cpaboTaBlumMX 3aLLMT, BO3BpPa-
Ta aBTOMATUKM B UCXOLHOE COCTOAIHME U CbeMa CBETOAMOAHON CUTHANMU3ALMN.

KBUTUpPOBaHME MOXET MPOU3BOAMUTLCA BPYYHYKD KHOMKOM C MynbTa ynpas/ieHun
(curHan «C6poc MY»), KomaHaHOW KBUTMpOBaHMA Yepe3 USB (curHan «Cbpoc USB»),
KOMaHZ0M KBUTMpPOBaHUA cuctembl ACY TN (curHan «Cépoc TY») n KomaHAOMN OT KAtova

ynpaBaeHus no AucKpeTHomy Bxody «OTKJ/1» npu oTKAto4eHHOM BbikAtoyaTene (Pucy-
HOK 4.3.2).

T S—,
m® [omn 14 1

[y [ Copos 1

|Rs48s] Copoc TY

'usB ] cepoc UsSB

PucyHoK 4.3.2 — ®yHKUMOHANbHAA CXeMA KBUTUPOBAHUA
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3) PyyHoe ynpaBaeHune BbIKNtOYaTeNEM.

PyyHoe ynpasneHue BbikAlOYaTeNemM ocyluecTsaseTca curHanamm «PO» un «PB».
[JaHHble KOMaHAbl MOTYT 6biTb CHGOPMUPOBAHBLI MECTHO M MO TeneynpasaeHuto. Tene-
ynpasBaeHWe OCYLLECTBAAETCA TO/IbKO Yepe3 nHtepdeic RS485 ¢ nomowpto ACY TN mau
MK. B cBoto o4yepesb mecTHOe ynpaBneHne MOXET OCYLLEeCTBAATLCA CeayoWwnmMmm cno-
cobamu:

®  OT AUCKPETHbIX BXOA0B YCTPOMCTBA;

® OT KHOMOK ynpassieHna BB Ha naHenn ynpasneHuaA ycTpoOUCTBOM;

e yepes nHTepoeiic USB c nomousto MK.

B 3aBMCMMOCTM OT HACTPOEK AUCKPETHbIX BXoA0B «MY» n «TY» BbINOJHEHUE KO-
MaHZA, Py4YHOTO yNpaB/ieHUA MOXKeT BbITb OpPraHM30BaHO HECKOIbKMMM cnocobamu.

a) Bxog «MY» HacTpoeH Ha [B unu HacTpoeH Kak «Bcerga 1».

B Takom pexkmme AMCKpeTHbIN Bxog « MY» Bcerga umeet npnoputeT Hag AB «TY» u
COCTOsIHWE nocneaHero urHopupyetca (PucyHok 4.3.3).

S15

v JoTkn — 1

58 [oTkn s

i

|

OTKN 1

(A Imy > L < polw]

oTKn TY

p— <____PB]nc]
&
PucyHok 4.3.3 — ®yHKLMOHANbHAA cxeMa py4YHoro ynpasaeHua BB npu npuopute-
Te B «MY»

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

B TakOM pexkMme KOMaHAbl PYYHOro BKOYEHUA U OTK/OYMEHUA MO Teneynpasie-
HUIO BbINMONHAIOTCA B 3aBUCMMOCTU OT COCTOSAAHUA AUCKPETHOro Bxoga «TY». KomaHabl
MECTHOTO yrnpaBieHun BbINONHAOTCA Bceraa (PucyHok 4.3.4).
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PycyHok 4.3.4 — ®yHKUMOHANbHAA CXema PyYHOro ynpasseHua BB npu HacTpoiike
«MY» Kak «Bcerga 0»

B) Bxoa «MY» HacTpoeH KakK «Bcerga 0», «TY» HacTpOeH KaK AMCKPETHbIN BXoa,
B Takom pexnme KOMaHAbl MECTHOTO BKJIKOYEHUA W OTKAKOYEHUA UMEIOT BPEeMEH-
HblI NTPUOPUTET HaZ KOMaHAaMK TeneynpasneHuns (PucyHok 4.3.5).
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PucyHok 4.3.5 — ®yHKLMOHAIbHAs CXeMa Py4YHOro ynpasieHusa BB npu HacTpoiike
«MY» Kak «Bcerga 0» u HacTpolike «TY» Ha [1B
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TaK, Npu ycTaHOBKE KAtoYa TeneynpaBneHusa B NosoxeHue «3anpeweHo» (CurHan
OB «TY» MMeeT COCTOSIHME NOTMYECKOro HynA), paspeLlaeTcs TONbKO MeCTHOe yrnpas-
NeHne BbikntoyaTenem. Ecium, Hanpumep, obcnyKunBatowmii nepcoHan nocne pabot Ha
npucoeavHeHnn 3abbla NepeBecTn NOJIOKEHWE K/loya TeneynpaB/ieHna B COCTOAHUE
«PaspelwweHo», To onepaTtop ACY Tl moXeT yaaneHHO OTNPaBUTb KOMaHAY Ha BO3BpaT
«TY» 6e3 Bo3BpaTa MNoMIOXKEHUA K/toYa. B pesynbTaTe 3TOro yctaHaBNMBAETCA TpUITEp C
NamaATblo, KOTOPbIA BN0KMPYET mecTHOoe ynpasieHne 0 TOr0 MOMEHTa, Korga K/tou
paspelueHus TeneynpasieHne He ByAeT NepeknoyeH B cieayrouen nocnenoBaTe/ibHo-
cTn: «3anpelLeHo» -> «PaspelueHo» -> «3anpeLLeHo».

MecTHoe ynpaBneHwe BbIKAOYATENIEM MOMMMO AMCKPETHbIX BXOZAOB BO3MOXKHO
TaKXe M C MOMOLLBI0O KHOMOK YNpaBAeHUsA Ha NynbTe ynpaBAeHWA ycTpohcTBom. Ons
3TOro HeobX0AMMO BBECTU COOTBETCTBYHOLLMIA NPOrPaMMHbIv Katod (Tabauua 4.3.4).

CnnCOK BO3MOXHbIX PEXMMOB BbINOJIHEHWMA KOMaHA, PY4YHOro ynpas/ieHUsa npuse-
neH B Tabanue 4.3.6.

Tabnnua 4.3.4 - KoHMrypaLMOHHbIN KNtoY paspelueHnsa ynpasaeHnsa BB ¢ nyabta

HanmeHoBaHue KoH}uUrypa- AwnanasoH 3aBogcKoe 0O603HaveHue B
LMUOHHOIO KAtloua 3HaYeHun 3HayeHune MeHI0

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

Ta yNpaBieHus yCTPOMCTBOM BK/ nynota

Tabanua 4.3.5 - Mectopacnoiox)eHne yCTaBOK A/19 HaCTPOeK ynpasneHusa BB
FnaBHoe meHI0 Moamexto 1 NoameHto 2 Moamexto 3
HacTpoiiku > CepBuCHble

Tabnvua 4.3.6 - Bo3MOXKHble peXXnmbl BbIMOAHEHUA KOMaHA, PYYHOTrO BK/IOYEHMA

MecTtHoe
AB My ABTY T TeneynpasneHue
Bcerpa 1 UrHopupyetca Pa3pelieHo 3anpeLueHo
OB MY =1 UrHopupyetca PaspewweHo 3anpeLeHo
OB MY =0 UrHopupyetca 3anpeleHo PaspelueHo
Bcerpa O Bcerpa O PaspeweHo 3anpeweHo
Bcerpa O Bcerpa 1 PaspelweHo Pa3speweHo
ABTY=0
B
cerga 0 TpMrTep cBpolueH PaspeweHo 3anpeweHo
OBTY=0
B
cerga 0 TpUITep ycTaHoBAEH 3anpeleHo PaspeweHo
Bcerpa O OBTY =1 3anpeleHo PaspelueHo
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4) BHelwwHAn 610KMpoBKa BB.

HasHauyaembiit Ha OB curHan «AB BJ/IK» npeaHasHayeH gns 6/10KMPOBKU NtO6bIX
KOMaHZ Ha BKAOYEHMe BblKntoYyaTens. Mpu BKAOYEHHOM NporpaMmmHom Knkode (Tab-
nvua 4.3.7) noasneHune curHana «AB B/IK» 6yaeT npMBoAnUTb K NPUHYAUTENbHOMY OT-
KntoyeHuto BB m ero nocneaytoweit 61o0kmMpoBKe BKAoYeHUA (curHan «OTK ot BAIK»).

:
12

LB | 0B BNK s|TS

— Brnok BITK

‘ KeuTHpoBaHHe R

PucyHok 4.3.6 — dyHKLMOHaNbHasA cxeMa BHelHeW 610KMpoBKK BB

Tabanua 4.3.7 - KoHOUTYpaLMOHHbIN KN4 OTKAKYEHWNS OT 610KUPOBKU

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoacKoe 0O603HaueHue B
LIMOHHOIO K/loYa 3HaYeHumn 3HayeHue MEHI0
S12 - OTkntoveHne BB ot
o -/ + - OTK/ ot BJIK
BHeLlHel 610KMPOBKK

Tabnnua 4.3.8 - MecTopacnono»KeHne ycTaBoK AN HAaCTPOeK ynpasneHua BB

FnaBHoe meH MogmeHio 1 NMogmeHio 2 MopmeHto 3

HacTtpoiiku - AYB

5) BNOKMPOBKa BKAOUEHWA BbIKAOYATENA OT 3aLUUT.

Mpu cpabaTbiBaHUM 3aLUMT HA OTK/IOYEHUE ycTaHaBAMBaeTca Tpurrep «Bnok or 3a-
LWUT», KOTOPbIM BNOKUPYET fanbHelilee pyyHoe BKAOYeHUEe BB 40 MOMEHTa KBUTUPO-
BaHWA (PUcyHOK 4.3.7). O6cny»KMBatOLWMA NepCcoHan ¢ NOMOLLBIO MPOrPaMMHbIX KNtoyei
MOKeT BbI6paTh Te 3aluThl, Nocne cpabaTbiBaHUA KOTOPbIX NPWU BKAOYEHUU BB KBUTH-
poBaHue He TpebyeTcs.

Tabnnua 4.3.9 - KoHourypaumoHHble Kntoum 610kMpoBoK PB

HaumeHoBaHue KoHUrypa- AunanasoH 3aBoacKoe 0O603HayeHue B

LIMOHHOIO K/loYa 3HaYeHu 3HaueHue MeHI0
B301 — B328 - bAOKMpOBKMK /+ . HasBaHwue 3awm-
PB Tbl
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Tabnavua 4.3.10 - MecTto

pacnofio}KeHue ycTaBoK A8 610KMpoBOK PB

FnasHoe meH MogmeHio 1 MoameHto 2 MogmeHio 3
YcTaBku P3nA - YcraBkn 1/2 - ESOKMpOBKM
3
d
5
B
o
T T LT 1]
Ee 28 Ve W8 VR NE 28 \H O\
B M3 MG ME A AR AR [iEJY.Y = T.
<l =l =] (o ~
T T T 1 1 ] T T T 1 1 ]
- o [ax} -r o w = (==} o =3 - o~ Ll =t o w
8 8 A8 8 A8 A8 8 8 g B B B B R B B
sl 12 18l 12 B L (e 1| |2 7| |2 -
g 5] (E] 5] |B] |B] |4 |8 # & |® &

PucyHok 4.3.7 — dyHKUMOHaNbHaA cxema GoOpMUpPOBaHMA cCUrHana 610KMPOBKM OT
3awmT
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6) OTKNtOYEHME BbIKAOYATENS.

CurHan «OTK/1 BB» dpopmupyeTcs npu cpabaTbiBaHUM TpUITepa B C/ly4ae OTKOYe-
HUA BblKAtoYaTensa (PMcyHok 4.3.8):

e  OT 3aluT;

®  MpU PYYHOM OTKIOHEHUU;

®  [pW OTKNOYEHUM OT BHeLLHelN 61OKMPOBKY;

e o ABP;

Kak TO/MIbKO cMNOBble KOHTaKTbl BbIKAlOYATENA PAa3OMKHYTCA (noABaAeTcAa curHan
«OTKNIOYEHO»), TpUrrep BO3BPALLAETCA B MCXOAHOE COCTOAHWE, CHUMAA KOMaHay
«OTKN1 BB». MNpuHyanTenbHoe CHATUE CUrHana OTKAKOYEHUA BO3MOXHO C MOMOLLbIO
curHana «KsutuposaHume».

[PO 1

s
| OTKI BB
R

[OTKN no ABP

|O'ncmoquo 1

| KButupoBanue

PucyHoK 4.3.8 — dyHKUMOHANbHAA cxema GOPMUPOBAHUA CUTHANA OTKAOYEHUA BB

7) BkAtoyeHue BbiKAOYaTEN .

BkntoueHue BbikAtouatens (curHan «BK/1 BB») MOXKeT OCyLecTBAATLCA NpU nosse-
HUM cneayoWwmnx curHanos (PucyHok 4.3.9):

e B UMKAe AMB (curHan «BK/ no AMB»);

® Mpu Nogaye CMrHana OT BHELWHEro yCTpoicTea (curHan «BHew BKN);

® 110 Py4YHOMY BKAtOYEHUIO (curHan «PBy).

[NnA MUCKAOYEeHUA HenpaBWUAbHbIX AEeNCTBMIA 0BCNYKMBaAlOLWLEro nepcoHana npeay-
CMOTpeHa HacTpanBaemas 6710KMPOBKa pydyHOro BktoueHua (PucyHok 4.3.10). Cépoc
Tpurrepa B LLenu BK/IIOYEHUA BbIKAOYATENA OCYLLECTBAAETCA NPU MOABAEHUU CUTHanNa
«PMB», cBMAeTeNbCTBYOWEM 06 ycnewHom BKAoYeHUK, ambo yepes 1,5¢ nocne dop-
MuposaHua curHana «BKJ1 BB».
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[ BKN no AMB

[OB | BHew BKN
[PB

‘ BriokmpoBka

BKI1 BB
—IS|TR
=] BKI1 BB

-

Qo

[oTKN BB

[PMB
[BKN BB

:

1

()]

C

1
K

PucyHok 4.3.9 — dyHKUMOHaNbHAA cxema GOPMUPOBAHNA CUTHANA BKAOYEHUA BB

3anpet nycka

)

B

Briok oT 3aWwut
Bnok BIK
Otkas BB
Y

3MH 6nok

I

i

Hewcnp BB

Enok Heucnp MK3I

Brokuposka

PucyHok 4.3.10 — dyHKLMOHaNbHan cxema GopMUPOBAHUA CUrHANA BNOKMPOBKK

o

B

[na npepoTtBpalleHnA MHOTOKPATHbLIX BKAKOYEHUI BbIKAKOYATENA Ha yCTOMYMBOE
KOPOTKOE 3aMblKaHWe NpeayCcMOTPEH NOrUYecKUin anemeHT «MU» B Lenun cbpoca Tpurre-
pa, Ha KoTopbl noctynatoT curHanbl «PB» 1 «OTK/1 BB». Mpu py4yHOM BKAOYEHUN B
YCNOBUAX OTCYTCTBUA BJIOKMPOBKM CUTHan «PB» NocTynaeT Ha NepBblil BXOA, 3/emeHTa
«W» 1 ycTaHaBnuBaeT Tpurrep B cpaboTaHHoe cocTosiHMe (nosenseTcA curHan «BKJ
BB»). Ecin BKAtoYeHWe npounsowno Ha K3, curHan «OTKN BB» 6yaeT cpopmmnposaH npu
OTKNOYEHUM BbIKAoYaTens ot 3awmt («OTK/1 oT 3awmT») U NogaH Ha BTOPOW BXOA,

3433-114-23566247.P3
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anemeHTa «M», Tem cambiM 06pasya curHan Ha cbpoc Tpurrepa B LENU BKAKOYEHUSA Bbl-
kntoyatens. CGopMUpPOBaHHbIV CUFHAN MO 06paTHOM CBA3M CTAHOBUTCA HA CaMmomnoaxsaT
M byaeT cywecTtsoBaTb 40 TeX MoOp, NOKa He McYesHeT curHan «PB». Takum obpasom
obecneymBaeTcs O4HOKPATHOCTb BK/IOYEHMA BblKAOYaTeNA Ha ycTaHoBMBLWeecsa K3 npu
OfiHOBpPEMEHHOM Hannumm curHanos «PB» n «OTK/1 BB».

Tabnnua 4.3.11 - KoHpurypaLMoHHbIe KAH0YM HACTPOEK BKAOYEeHUA BB

HaumeHoBaHue KoHUrypa- AwnanasoH 3aBopcKoe 0O603HayeHue B
LMUOHHOIO KAloua 3HaYeHumn 3Ha4yeHue MeHI0

S13 - BAOKMPOBKaA BKAOYEHUA /+ bnokunposka PB

BB npwu otcytcTBum Ucw no Ucw

S14 - BNOKMPOBKa BKAOYEHUA e+ ) Bnokunposka PB

BB npu CM OTKN no CM OTKN

Tabnnua 4.3.12 - MecTopacnosioXKeHne yCTaBoK HaCTPOMKM Py4yHOro BKAOYeHUs BB

FnaBHoe meHK MogmeHio 1 MogmeHio 2 NopmeHto 3

Hactpoiiku - AYB

4.4 dyHKUUM AMArHOCTUKM BbIKAlOYaTens

1) HecooTBeTcTBME Lienei ynpaBneHus.

HecooTBeTcTBME Lieneit ynpasieHUa yCTPOMCTBO GpUKCUPYET B C/lydae COBNaAEeHUA
curHanos «PMO» u «PMNB» No ncTe4YeHMM BblAEPKKN BpeMeHn «THUY» (PucyHok 4.4.1).

[PnB &

[PNO

PucyHok 4.4.1 — ®yHKUMOHANbHas cxeMa GopmMUpPOBaHUSA curHana HLLY

Tabauua 4.4.1 - TexHuyeckune napametpbl HLLY

HaumeHoBaHue Awvana3oH JAMNCKpPEeTHOCTb 3aBopacKoe 0O603HayeHue
napameTpa 3Ha4YeHUI 3agaHuA 3HayeHue B MEHI0
YcTaBKa no BpemeHun Bpems cpaba-
P 0-300 0,01 10 pema cp
cpabaTbiBaHMsA, C TbiBaHMA HLY
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Tabnvua 4.4.2 - MectopacnosioxKeHue yctaBoK HLY B meHto ycTpolicTBa

FnasHoe meH MogmeHio 1

MoameHto 2

MogmeHio 3

HacTpoiiku -> AYB

2) OTKa3s BbIK/OYaTeNsA.

B cnayyae Npoao/KUTENbHOCTM MMMNYAbCa KOMaHAbl Ha BKAlOYeHWe (curHan «BKJ1
BB») unu Ha oTktoyeHune (curHan «OTK/ BB») 6onee 1 cekyHapbl yCTpOUCTBO chopmMu-
pyet curHan «OTKa3s BB», KOTOpbIi cBMAETENLCTBYET 06 OTKa3e BbIMOAHEHUS BbIKAOYa-

Te/IeM COOTBETCTBYHOLLEN KOMaHAbI.

MapannenbHo curHany «OTKas BB» dopmupyetca curHan «3awmra IM», KoTopbii
npv HeobX0AMMOCTU KOHPUTYPUPYETCS HA BbIXOAHOE pesie YCTPOWUCTBA U AEWCTBYET Ha
HE3aBUCMMbIV pPacuenuTesib OTKIOYEHMA aBTOMATUYECKOrO BbIK/AOYATENs, NUTAOLWEro
onepaTtueHble Lenu BB, C Ue/blo 3alnTbl 3/IEKTPOMAarHMTOB BK/IOYEHMUA/OTKIIOUEHMA
BB 1 BbIXOAHbIX KOHTAKTOB BK/IKOUEHWA/OTKNHOYEHNA 3aLUMTbI OT 3a/IMNaHNA.

PMNB

BKN BB

OTKNBB >

Kaumposaune

S3 1c

- A —3awura 5M |”C
Otkas BB Iﬂc

PucyHok 4.4.2 — dyHKUMOHANbHAA cxema GOPMUPOBAHUA CUTHANA OTKa3a BB

Tabnvua 4.4.3 - KoHoUrypaLMoHHbIe KN4YM CUrHana oTkasa BB

3M

HaumeHoBaHue KoHUrypa- Awnana3soH 3aBoacKoe O603HaueHue B
LIMOHHOIO K/loYa 3HaYeHun 3HayeHue MEHI0
S3 - Beo, HKLMM 33Tl
A dYHKL u -/ + - 3awmTa M

Tabnnua 4.4.4 - MecTopacnoioKeHne yCTaBoK 0TKa3a BB B MeHt0 ycTpoicTea

F'nasHoe meHIO MoameHio 1

MogmeHio 2

MogmeHio 3

HacTtpoiiku - AYB
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3) Camonpoun3Bo/ibHOE OTKAIOUYEHWE BbIKIOYATeNA.

CamonpounsBonbHbIM OTKAoYeHNeM BB (curHan «CM OTKJ/1») cuntaeTca oTKatoue-
HWe BbIKNtOYaTeNa B 06xos ycTpoicTey. CpaboTaHHbIN TPUITEP B JIOFMYECKOM Lienoyke
«CIN OTK/1» cBnaeTenbCTBYET O BKIOYEHHOM nonoxeHuu BB. Boixoa Tpurrepa csasaH ¢
nepsbIM BXOAOM 3neMeHTa «M» 1 nogaet Ha Hero curHan «1». Ecam Ha BTopom Bxoge
anemeHTa «M» noasuTca normyeckan «1» (curHan « OTKAKOYEHO») U NPU 3TOM TpUrrep
He cbpocuTca, To ¢ BbigepkKoi 0,1c ycTpoicteo chopmupyeT curHan «CM OTK».

BrnioyeHo kETR
. — &
OTKNBB — 1 RIM

81 0,1c

Keumuposanne > -~ 7L:'~:: CMN OTKN IHC |
OTKI ot BAK >——

OTknIoyeHo >

PucyHok 4.4.3 — ®yHKLMOHaNbHas cxema pOpMMpPOBaHNA CUTHaNa OTKa3a BB

Tabnnua 4.4.5 - KoHourypaumoHHble Katoum curHana Cl OTK/

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoacKoe 0O603HaueHue B
LIMOHHOIO K/loYa 3HaYeHumn 3HayeHue MEHI0
S1 - Beog, dyHKumm CM OTK/ -/+ - Cn oTKN

Tabauua 4.4.6 - MectopacnonoxeHue yctaok CM OTKJ/1 B MeHto ycTpoiicTBa

FnaBHoe meH MogmeHio 1 NMogmeHio 2 MopmeHto 3

HacTtpoiiku - AYB
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5) HencnpaBHocTb BB.

B ycTpoiicTBe NpefyCcMOTPEH KOHTPO/b Ha/IMYMA HAMPAXKEHUA Ha LWMHKaX NUTaHMA
3/1eKTPOMArHUTHOrO UKW 3NEKTPOMOTOPHOrO NPMBOAA BbikAtovaTens (curHan «KoH-
Tponb BB»). Mpu ncnonb3oBaHMmM BbikAoYaTeNs ¢ 610Kom ynpasneHus, Ha Bxon, « KoH-
Tponb BB» pekomeHayeTcA 3aBeCTH BbIXO MCNPABHOCTH 610Ka ynpaBneHus.

B cnyyae nponafaHuA HanpAXKeHWA Ha LWMHKaX MUTaHMA ycTpoicTBo dopmupyet
curHan «Heucnp BB» ¢ Bblgep Ko Bpemeru 15c¢ (PucyHok 4.4.4).

AKTUBHOE COCTOAHME AMCKPETHOrO BXOAA MOMET ObiTb M3MEHEHO C JIOFMYECKOro
HYNA Ha IOTUYECKYI0 eAMHULY C MOMOLLBIO NPOrPamMHoOro Katoya (Tabaunua 4.4.7).

Ly
PycyHok 4.4.4 — ®yHKUMOHANbHaA cxema GOPMUPOBAHNA CUTHaNA
HeucnpasHocTn BB

15c

: < Henenp BB |nc |

‘ OB IKQHTDOJ‘H:. BB - S2

Tabavua 4.4.7 - KoHpurypauMoHHble Knoum curHana Hevcnp BB

HaumeHoBaHue KoHUrypa- AwuanasoH 3aBoacKoe O603HaueHue B
LMUOHHOIO KAlo4a 3HaYeHun 3HayeHune MeHI0
S2 — MHBepcumA BXoAa KOH- npaAmon o
P A P . npamom Cn OTKN
Tpona WN MHBEPCHbIN

Tabnvua 4.4.8 - MecTtopacnonoeHue yctaBok Heucnp BB B meHto ycTpolicTBa

FnaBHoe meH MogmeHio 1 MogmeHto 2 MogmeHio 3

HacTtpoiiku - AYB
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4.5 ®YyHKUMUKN CUTHANNU3aLUN

dopmupoBaHMe CUrHaNOB curHanmsaunm «Asapua», «OTK/ ot 3awmT», «Bbi3oBy,
«Heucnp» MOXKHO npocneanTb No GyHKLMOHANBbHOW cxeme, NpeacTaBNeHHON Ha Pu-
CYyHKe 4.5.

3MH-1 I
MT3-1 ] 3MH-2 —
[ 3HH o

3MH-1 o

3nH-2 >

T —

3HO
331 s 3nT
332 ] naw o]
] 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_>— [Henenp UH >— 1 | o
mn o INH-2cHrH —— Hewenp N3l >— —Islrs )
BO-1 ] IMT curn | Hemcnp A3 >— —R|M . enen e
BO-2 S HP o | HUY S
YPOB [anTeun Otkas BB
3AP o [3MM-1 curn_— cnotkn >—

3MM-2 curi ,\— Hewcnp BB >——

Eozam > | [omam>

[Copoc AnE>—{ |
[ Konmposarme ——————
PucyHoK 4.5 — dyHKLMOHaNbHan cxema GOPMMPOBAHUA CUTHAIOB
CUTHa/IM3auun
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4.6 Jlornka cBo604HO NporpaMmmUpyemMbIx pese
BbIxoZHble pesie MoryT 6bITb HACTPOEHbI HECKO/IbKUMMU crnocobamu:
® CMNOMOLLbIO BbIBPAHHbIX CTaHAAPTHbIX WabN0HOB;
e CMOMOLLBIO PYYHOTO NPOrPaMMUPOBAHUA.

[na HacTpOMKM nepBbiM CNOCOBOM MOAb30BATENO AOCTYMHbI CAeaylolme CTaH-
bapTHble WwabnoHbl (Tabanua 4.6.1).

Tabnnua 4.6.1 - CtaHaapTHble WabnoHbI 418 HACTPONKMN BbIXOAHbIX pese

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

Hencnp MK3N Hencnp MK3N bes ¢pukcaumm

033 33-1/2,33-1/2curH bes dukcayum
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 AUCKPETHbIX BbIXOA40B C HOPMasbHO OTKPbITbIMM KOHTakTamu (K1, K2, K3) no-
ABNIEHNE KAKOoro-nMbo npusHaka NpuMBOAUT K CpabaTbiBaHWUIO pesie U 3amMblKaHWUIO ero
KOHTAKTOB. Ana pene K4 ¢ HOPManbHO 3aMKHYTbIMW KOHTAKTaMuM ycnosue cpabatbiBa-
HUWA ABNAETCA MHBEPCHbIM, TO €CTb NPU NOABAEHUU NPU3HAKA AMCKPETHbIN BbIXO4, BO3-
BPALLAETCA B UCXOAHOE COCTOAHMUE (KOHTAKT 3aMblKaeTcs).
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B pexunme py4yHOro NporpaMmmmMpoBaHus yYCTPOMCTBO NO3BOAIAET NMOKO HacTpamBaTh
BbIXOAHble pene (PUCYHOK 4.6). B 3aBMCMMOCTU OT KOHOUIYpaLMM NPOrpaMmHbIX Kto-
Yel BbIX04, MOXKET paboTaTb B UMMNY/IbCHOM PeXMUME, B pexkume 6e3 duKcaummn n ¢ duk-
caumeit. [Ina aToro ANa Kaxporo pese npeaycMoTpeH Habop NporpammHbIX Katoyen u
YCTaBOK Mo BpemeHu cpabatbiBaHua (Tabanua 4.6.2).

KauTvposanue -

X3 ‘RTR
’ SM—L
) X5

Tep Teoat B
RS X2 + ‘x4‘ s -

Habop
npusHaKos

.
' X3 -
cpaBarbiBaHms T |'* ‘ X2 r N L:i: 1
1 = js TS}» :|
R
\

PucyHOK 4.6 — dyHKUMOHAAbHAA CXeMa JI0rMKKM cBO6OAHO NPOrpammUpyemoro pene

Tabnnua 4.6.2 - HacTpoliKu BbIXOAHbIX pene

" Bo3moxKHble
Hactpoiika Mpumeyanue
3Ha4YeHuA

[laHHaA HacTpoliKa onpeaenaert cnocob

cpabaTbiBaHUA BbIXOAHOTO pene:

Tun normyeckom 1. «<M» - pene cpabaTbiBaeT Npu NOABNEHUMU
«W» [ «<UTN» P P P

cxembl (Katoy X1) BCEX 3a[aHHbIX MPU3HAKOB;

2. «JTN» - pene cpabaTbiBAET NPU NOABAEHUN

Nto60ro 13 3alaHHbIX NPU3HAKOB

Tun normyeckomn

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

Pa6oTa BbIXOAHOTO pesie Yepes TpUrrep ¢ Nams-

B
BIXOA Hepes BK/1/ OTKN Tblo. Bo3BpaT pene byaeT nponcxoanTb Npu KBK-

Tpurrep (ko X3)

TUPOBaHWUK
NHBepcua sBbixoga
P A BK/1/ OTKN MHBepcHa cocToAHMA BbIXOAHOIO pene
(kntou X4)
Bsoa/sbiBOA pene BseaeHo
BBoa/BbIBOZ, penie U3 gencTauna
(kntou X5) BbiBEAeHO 24 ol A
Tcp 0-300c 3agepKKa Ha cpabaTtbiBaHMeE BbIXOAHOIO pese
TBo3B 0-300c 3aZeprKKa Ha BO3BPaT BbIXOAHOTO pene
Onpegenexune Habop
3afiaH1e HEUHBEPCHbIX NPU3HAKOB
6uTtoB HenHBepc- NpU3HaKoB
(akTMBHOE cocToAHME NpU3HaKa «1»)
HbIX cpabaTbiBaHUA
Habop
OnpegeneHune 3afaH1e UHBEPCHbBIX NPU3HAKOB.
NpU3HaKoB

6UTOB UHBEPCHbBIX (akTMBHOE cocTOAHME NPU3HAKa «0»)

cpabatbiBaHuMsA
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[na 3apaHnA onpeaeneHHOro pexmma paboTbl BbIXOAHOTO pene Heobxoanmo co-
OTBETCTBYIOLWMM 06pasom CKOHOUTYpMpOBaTb KAOYM, NpeacTaBfieHHble B Tabauue
4.6.3. BblAep:KKM BpemeHu Ha cpabaTbiBaHMe M BO3BPAT ONPEAENatoTca Ha yCMOTpeHue
nosb3osaTens.

Tabnvua 4.6.3 - HacTpolikn KOHOUIYPaLMOHHBIX KAKOYen ANA PasHbIX PEXMMOB paboTbl
BbIXOAHbIX pese

MonoxeHue katouya
Cnocob cpabaTtbiBaHUA
X2 X3 X5
bes ¢dukcaumm OTKN OTKN BKN
MMnynbcHbIN BKN OTKN BKN
C dukcaupen OTKN BKN BKN

Tabnnua 4.6.4 - MecTopacnoioxeHne HacTPOeK BbIXOAHbIX pesie B MEHIO YCTPOMCTBA

TnaBHOe meHI0 Moamextio 1 NoameHto 2 Moamexto 3

Hactpoiiku -> Bbixoaos

PyyHoe npor.

HacTpoiiku
BbIXOZ0B

4.7 Tpynnbl ycTaBoOK

N3meHeHWe KOHPUrypaLmMm ceTn 0bbl4HO MPUBOAMUT K U3SMEHEHUIO €€ NapamMeTpos,
KOTOpble, B CBOIO ouyepenp, ByayT onpenensaTb yCTaBKM 3aWMUTbl U aBTOMATUKKU. [ns
0onepaTUBHOrO U3MEHEHMA TEKYLLIMX YCTABOK B TaKMX CNy4anx B YCTPOMCTBE NpeayCcMoT-
peHa BO3MOXHOCTb 3aaHuA ABYX HE3aBMCMMbIX FPynn yCTaBOK MO BCem 3aliuTam u
YHKUMAM aBTOMATUKM.

Mo yMmOn4YaHWIO B YCTPOMCTBE YCTAHOBNAEHA NepBas rpynna ycraBok. Monb3osaTenb
MOMKET NepenTn Ha APYryto rpynny yCTaBOK BPYYHYIO C NOMOLLbIO 3a[aHUA YCTAaBKMU B
HacTpoWikax 6/10Ka, NO TeNeynpaBAEHUIO UM KAOYOM YNpPaB/ieHUA Yepes3 ANCKPETHbIN
Bxog, (Tabauua 4.7.1).

BTopas rpynna ycTaBoK oTobpaykaeTcs Ha NMLEBOM NaHen COOTBETCTBYIOWNM CBE-
TOAMOAOM «YCTaBKU 2».

BHumaHue!
Ecnu B npouecce akcnayatauum npegnonaraeTca nepekatoveHme Ha Apyryto rpynny
YCTaBOK, TO HEO6XOAMMO 3apaHee BBeCTU YCTaBKU ANA 3TOMN rpynnbl.
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Tabnnua 4.7.1 - HacTpolikun anA 3aaHus TEKYLLEN rpynnbl yCTaBOK

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoackoe O603HaueHue B
LMOHHOIO KAloua 3HaYeHumn 3HayeHune MeHI0
- yerasru 1 Ycrasku 1 Ipynna ycTaBok
YcraBku 2 Py ¥
N OTKN OTK Bbi6op rpynnbl
BK/ yCTaBoOK yepes [1B

Tabanua 4.7.2 - MecTopacnonoyKeHne HacTPoeK ANs rpynn yCTaBoK

FnaBHOe mMeHI0 Moamexio 1 NoameHto 2 NoameHto 3

HacTpoiiku > MpucoegnHeHna

4.8 CyeTunKku
B ycTpoicTBe NpeaycMOTPEHbI CeAYIOWMNE CYETYMKN:
®  KO/IMYecTBO CpabaTbiBaHUM 3aLLMT;
®  KO/IMYECTBO BKNHOYEHMI KOMMYTALMOHHOMO annapara;
®  KO/IMYECTBO aBapMiAHbIX OTKAOYEHNI KOMMYTALLMOHHOrO annapara;
e 0obuee noTpebieHNE 3NEKTPOIHEPTUY;
e 0buee Bpema paboTbl 06bEKTA;
e 0buee Bpema pabotbl MK3M.

B ycTpoiicTBe NpenycMoTpeHa BO3MOMKHOCTb OBHY/NIEHMS KaXKAoro cyetymka. Ans
CYETUYMKA 3aLMT NpeaycmoTpeHa GyHKUMA GUKcaumm AaTbl U BPEMEHU NOCAeAHEN O4M-
CTKM.

[NA 04NCTKM CYETYMKOB HEOBXOOMMO MMETb COOTBETCTBYHOLWMI A1A 3TOTO YPOBEHb
[0CTyna, KOTOpbI onpeaenseTcs Napoiem.

4.9 PeructpaTtop cobbiTuit u ocumnnorpad

Lindposoii ocumnnorpad Mcnonbsyercs ana AeTanbHOrO U3yYeHUa U3MEHeHUA na-
pPameTpOB CETM B aBapUIMHOM peXUME.

YcTpoicTBo obecneymBaeT 3anmncb OCUMIIONPAaMM BCEX aHAOTOBbIX M ANCKPETHbIX
CUIHANOB BO BHYTPEHHIO NamATb. B 06bem 0AHOM OCUMANOTPAMMbI BXOAAT 3HAYEHUSA
BCEX aHaN0roBbIX U ANCKPETHbIX CUTHANOB.

Myck aBapuitHOro ocumanorpada MoXKHO 3anporpaMmmMpoBaTb Mo cCObbITUAM, Npea-
CTaBNeHHbIM B Tabnuue 4.9.1.

Bbi6op NycKawoLlero curHaaa ocywwecTBAAETCA B «MAacKe ocuuanorpamm» yepes MO
BEPXHEro ypoBHA BO BKAagKe «Ocumnnorpammol» uam yepes MY B MeHIO HAcTPOMKK
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ocumnnorpada. B cnyyae Bbibopa 6onee ogHOrO NycKalowWEro curHana ycTpomcTeo by-
AeT NPou3BOAMUTb 3aNWUCb OCLUMANIOrPAMM NPU NOABAEHUMN N1OOOTO U3 COOLITUIA.

[ONnTenbHOCTb ocuMANorpaMmbl Nporpammupyemas. Obuiee Bpems 3anmMcu coctouT
13 ASIMTENbHOCTM NpefaBapuMHON U aBapuiHOWN 3anucei. Jaa HAacCTPOMKK ANUTENbHO-
CTU OCLMANOTPaMMbl HEODBXOAMMO YKas3aTb 4acToTy AMCKpeTu3aumu (ycTaska «Llar
ocunnnorpadrpoBaHuA»), Npu 3TOM YCTPOMCTBO OTOOPA3UT AAUTENbHOCTb NpeaaBa-
PUIHOM 3anucK 1M ocumanorpammbl. ObLiee KoAMYecTBO BO3MOXKHBIX 3aMMCaHHbIX OC-
umnnorpamm cocrasnfeTt 100 WTyK MU He MeHAEeTCA B 3aBUCMMOCTU OT Liara OCUUANo-
rpadupoBaHms.

CKauMBaHMe OCLMANOIPaMM NPOU3BOAMTCA Yepe3 TepMWHan Mo NocaefoBaTeNb-
HoMy MHTepdeicy RS485 nnm yepes pasbem USB.

MpefycMoTpeHa BO3MOXKHOCTb NPUHYAUTE/IBHOTO MyCKa 3anucK OCLMUANIOTPaMMbl
yepes TepMmuHan Ha K.

OumncTKa NAMATU OCUMNNOTPAMM NPOU3BOAMUTCA NO/b30BATENIEM TO/IbKO C BbICLLIMM
YPOBHEM [0CTyna (CepBUCHbIV Napob).

Tabnavua 4.9.1 - HacTtpolikmn ocuunnorpada

HanmeHoBaHue KoH}uUrypa- AwnanasoH 3aBogcKoe 0O603HaueHue B
LMOHHOIO KAlo4a 3HauyeHui 3Ha4yeHue MeHIo
. 12 -120 60 LWar ocuunnorpa-
duposaHua
MT3-1/2/3/4
YMT3-3 /4
33-1/2
3MH-1/2
3HH, 30T, 13 Macka ocumnno-
3MNH-1/2 rpamm
3AP, 3MT, 3H®
[3,3nn0-1/2
AYP-1/2,YPOB
BO-1/2
Tabnvua 4.9.2 - MecTtopacnosioxKeHne HacTpoek ocununnorpada
FnaBHOe meHI0 Moamextio 1 NoameHto 2 Moamexto 3
HacTpoiiku -> Ocumnnorpada
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Ona duKkcaummn faHHbIX, UCNONb3YEMbIX NPU aHasn3e aBapuii U HEUCNPABHOCTEN B
CeTW, B YCTPOWCTBE NPeayCMOTPEH perncTpatop cobbiThit. B 3aBUCMMOCTM OT Npomso-
wezawero cobbiTna perncrpatop GopmmpyeT COOTBETCTBYIOLMINA MPOTOKO:

e aBapwuit (cpabaTbiBaHMe 3aLLmMT);

e cobbiTUi;

®  V3MEHEeHUA YCTaBOK;

e KOMMyTauui BB;

® n3meHeHuA pecypca BB.

M3-3a TeXHWYECKUX OrpaHUYeHUi Ha oTobpaxeHue WHPOpMauMM Yepe3 naHenb
ynpaBaeHUa BO3MOXKEH NPOCMOTP TOJIbKO aBapUMHbIX MPOTOKO/IOB U NPOTOKO0B KOM-
myTaumin BB.

[nA ckaumBaHWA M aHaNM3a BCeX MPOTOKO/I0B HEOBXOAMMO NOAKNIOYEHME nepco-
Ha/NbHOro KOMMbOTEPA K YCTPOICTBY Yepe3 nHtepdelric USB nam yepes RS485 ¢ nomo-
wbto npeobpasosatena USB/RS485.

Mpw 3anoNHEHUN NAaMATU YCTPOUCTBO NPOU3BOAMUT 3aMNMCb HOBOTO COOLITUA Ha Me-
CTO CaMOro paHHero.

1) ABapuitHble NPOTOKObI (CpabaTbiBaHMe 3aWMT).

MpoToKon 3awmt popmupyetcs B MOMEHT PUKCALUKU YCTPOMCTBOM aBapUMHOIO
npu3Haka.

B npoTokone oTobparkaloTcs BCe TEKyLME NapamMeTpbl CETU, COCTOIHUE BCEX peru-
CTPOB 3aLLMTbl U AUCKPETHbIX BXOA40B/BbIXO40B C dMKCaLMeint faTbl U BpeMeHU Ha Mo-
MEHT NoAB/IEHNA aBapUMHOro NpU3HaKa.

2) MpoTOKOAbI COBBLITUI (LUTAaTHbIE AEACTBUA).

B npoTokone oTobpakatoTca cobbiTna ¢ PpuKcaumen cnocoba nsmeHeHus (Hanpwm-
Mep, KBUTMpOBaHMe Yepe3 TY MAM OYMCTKA cyeTunKa moTodacos yepes MY), napons
[0CTyNa, AaTbl M BPEMEHW.

3) NPOTOKO/bI UBMEHEHMS YCTABOK.

YcTpoiicTBO GOpMUPYET NPOTOKOAN NPU U3MEHEHUM NtOBbIX HAacTpoeK Ba0Ka U ycTa-
BOK 3alLmMT. Mpn 3TOM 0TOOPaArKaeTca cTapoe M HOBOE 3HaYeHWe YCTaBKM, AaTa U Bpemsa
M3MeHeHuA, cnocob N3MeHeHUA yCTaBKM Uau HacTpoiku (TY uam NY), naponb goctyna.

4) MpoToKonbl KomMyTauuin BB.
MpoTokon dopmupyeTcs Npu 0H6OM BKAOYEHUN U OTKAOYEHUN BB ¢ dukcaumelt
NPUYUHBI, MO KOTOPOI NPOM30LLIA KOMMYTaLMA.
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4,10 PeructpaTtop napameTpoB Harpysku

[Nna nsmepeHuns 1 apxmBMpoBaHUe AaHHbIX 3/1EKTPUYECKOM CeTU B yCTpoICTBe npe-
OYCMOTPEH PerncTpatop napameTpoB Harpysku. Bce Mamepaemble napameTpbl CoXpa-
HAKOTCA BO BHYTPEHHIOK MaMATb YCTPOMCTBA, YTO NO3BOJIAET B Aa/ibHENLWEM MPOM3BO-
OUTb aHaNU3 CTaUMOHaPHbIX U NepPexoaHbIX NPOLECCOB, a TaKKe cyaAnTb 06 OTKOHEHU-
AX B 3/IEKTPUYECKON CETHU.

3anucb NapameTpoB NPOU3BOAUTCA C LIArOM B OAHY CEKYHAY, NO3BOAA COXPaHATbL
B YCTpOMCTBE 06WMIN 06beM faHHbIX 3a MHTepBan npumepHo B 160 yacos. B Habop
pPEerncTpmpyembix CUrHa 0B BXOSAT:

e dasHble TOKM la, IB, Ic;

® TOKM NpAmoN, obpaTHol 1 HyneBol nocnegosaTenbHocTu 11, 12, 3lo;

® /MHelHble HanpsxeHus Uas, Usc, Uca;

® HanpsxeHus npamoi, obpaTHOM 1 HyneBol nocnegosatenbHoctn U1, U2, 3Uo;

e yacToTa cetu f;

® aKTMBHAA M peaKkTMBHAaA MOLWHOCTL P, Q;

® TeKyllee COCTOSIHME BblIK/toYaTe N, KOMaHAbl Ha BKAOYEHUE U OTKAIOYEHWNE Bbl-

KAloYaTens, Haanyme CUrHaa0B aBapum UM HEUCNPABHOCTY.

[NA cKaumBaHMA M aHanM3a coXpaHeHHOW MHOOPMALMM HeobXo4MMO NoaKAtoYe-
HUe NepCcoHaNbHOrO KOMMbIOTEPA K YCTPOMCTBY Yepe3 nHtepdelic USB nam yepes RS485
¢ nomouubto npeobpasosartens USB/RS485.

Mpwn 3an0SIHEHWUM NAMATU YCTPOMCTBO NPOM3BOAUT 3aNMCb HOBbIX AAHHbIX HA MECTO
CaMbIX PaHHUX.

4.11 Yacbl peanbHOro Bp€MEHU U CUHXPOHMU3aLUA

B ycTpolicTBe HaxoAATCA IHEProHe3aBMCUMbIE Yacbl PeasibHOro BpemeHu. Ana nx
NMUTaHMA UCNONb3YETCA KOHAEHCATOp 60/bLWOM eMKOCTU (MOHUCTOP), KOTOPbIM 3apaxa-
eTcA NpW HaNMuMK NUTaHUA Ha 610Ke. MonHaA 3apAAKa OCYLECTBAAETCA 32 HECKOJ/IbKO
yacos. [1pu nponagaHMn onepaTMBHOIO HaNpPAXeHUA X0, 4acoB COXPAHAETCA B TeYeHue
He meHee 300 yacos. Mpu paboTe yCcTPOMCTBA B OTPULATENbHBIX TEMMNepaTypax CPOK
paboTbl YacoB COKpaLLaeTcs.

4.12 OoMnN

dyHKUMA onpegeneHna mMmecta NOBPEXKAEHMA Ha NIMHUM 3NeKTponepesay npeaHa-
3HauYeHa ANs onpeaeneHns paccToAHMA OT MecTa YCTaHOBKM 3almTbl 40 MECTa BO3HMK-
HoBeHusA mexaydasHoro K3 B ceTax ¢ M30MPOBaHHOM HEWTPanbIO.

OnpepeneHvie paccToAHMA MPOM3BOAUTCA METOLOM OJHOCTOPOHHEro 3amepa no
bopmynam, B KOTOPbLIX GUTYPUPYIOT U3MEPAEMbIE TOKU U HANPsAXKEHUA.

3433-114-23566247.P3 99



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

YCTPOICTBO MOXKET OnpesenaTe MecTo NOBPEeXAEeHUA Ha HEOAHOPOAHbIX Kabenb-
HbIX M BO34YLIHbIX NTMHUAX 6e3 oTBeTBNEHMI. [lonycKaemoe KOM4ecTBO HeOAHOPOAHO-
cTei — 8 y4acTKoB.

ConpoTuBaEeHME Yy4aCTKOB JIMHUM 3343€TCA B NEPBUYHbIX BEIMYUHAX, ANA NPaBUb-
HOW paboTbl ¢yHKUMM OMIT HeobxoAMMO 3a4aTb TaKKe 3HauyeHWe KTT nepBUYHbIX
TpaHcHOpMaTopOB TOKA.

PaboTa ¢pyHKuMM OMIT 3anyckaeTcs nNpu NosaBAEHUM NycKa No6OoIN U3 TOKOBbLIX 3a-
WwmT. o MmomeHTa cpabaTblBaHMA 3aLWMTbl YCTPOUCTBO NOCTOAHHO MPOU3BOAUT pacyeTt
PEeaKTUBHOro conpoTmeieHna Ao mecta K3. B momeHT cpabatbiBaHWA U3 NONYy4YeHHOro
Habopa AaHHbIX ocylecTBaAeTcA BbIOOp Hanbonee AOCTOBEPHOro pesynbTata € 3aHe-
CEeHMEeM 3TOro 3HaYeHUs B NPOTOKOAN cpabaTbiBaHWA 3almnTbl. B npoToKone TakKe GUK-
cupyetca TMn K3: aByx- unun tpexdasHoe, nospexaeHHble $asbl U BblYMCNEHHOE pac-
CTOAHME B Knaometpax. Ecim nonb3osatenb He 3a4an 3HaYeHME YAENbHOTO CONPOTMB-
NeHun, To No 3adpuUKCMpPoBaHHOMY B NPOTOKO/E CpabaTbiBaHMA CONPOTUBIEHNIO MOXKHO
BCerAa OueHUTb paccToaHMe A0 ToYKK K3.

Pacuet paccTtoaHua oo mecTa NoBpeXAeHUA NPOU3BOANTCA C YHETOM 3aJaHHbIX Na-
pPameTpoB y4acTKOB AMHMK. [pu aTom, ecnm mecto K3 HaxoguTca 3a npegenamu 3aim-
LLAeMOM IMHUKN, TO MPU BbIYUCIEHUN PACCTOAHUA A/IMHA MOCNeAHero yyacTka byaet
yBennyeHa. Ecam K3 Haxogutea «3a cnuHOW», TO 3apUKCMPOBAHHOE B MPOTOKO/E CO-
npoTuBieHne ByaeT MMeTb OTpULLATE/IbHbIM 3HAK, U PacyeT PacCcToAHUA A0 MecTa no-
BpeXAeHUA NPoM3BOAMTLCA He Byaer.
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4.13 ®yHKUMIF TeneynpasneHus, TeneMsMepeHus U TenecurHaamsaumm

YCTpOMCTBO NO3BONSET NepesaBaTbh TEKYLLME NAPAMETPbl CETU, AUCKPETHbIE CUTHa-
Jibl, NPOTOKO/Ibl AAHHbIX, OCLMANOTPAMMBbl, MHPOPMALMIO O COCTOAHUM BIOKA M ynpaB-
NATb KOMMYTAUMOHHbBIM annapaTom No nocaegosatenbHomy KaHany ACY Tr1.

Tabnnua 4.13.1 - Hactpoiiku nHtepdeiica RS485

Awnana3oH 3aBopgckoe 0603HaveHue B
HassaHue -
3HaA4YeHUn 3Ha4YeHue MeHIo
Tun npoTokona no RS485 Modbus RTU Modbus RTU MpoTokon RS485
115200
57600 ¢ 6
CKOpOCTb paboThi RS485 38400 38400 K°p°g;28p; ore!
19200
9600
Apnpec B ceTn RS485 1-247 1 Agnpec B ceTn RS485
0,5 6uta
Konunyectso 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
HeueTHbIl
Tabnvua 4.13.2 - MecTopacnosioxeHne HacTpoek ana RS485
TnaBHOe meHI0 Moamexto 1 NoameHto 2 Moamexto 3
HacTpoiiku > CepBuCHble

Tabnvua agpecos AaHHbIX AaA onpoca ycTpoiicts 8 ACY TI npuseaeHa B KapTe na-
MATH, KOTOPas NPeaoCcTaBfeTCa NPOU3BOAMTENIEM OTAE/NbHO MO 3anpocy 3aKasumKa.
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Tabnnua 4.13.3 - BO3MOXHOCTU yNpaBAeHUSA U HAaCTPOMKK

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

BK/110UnTL / OTKAKOUUTL BB + + +
BBOg, / BbIBOA 3aLLMT M aBTOMATHKM + + +
MN3meHeHune rpynmnbl ycTaBok + + +
BBog, / BbIBOA, peXKMMOB Tese-

A/ AP + + + +
ynpasneHus
CMmeHa aaTbl M BpemeHu + - + +
BBOA yCcTaBOK 3awwmT + - + -
MN3meHeHne HacTpoek 610Ka + - + -
MN3meHeHne HacTpoek OMIM + - + -
M3meHeHWe HacTpoek ocumanorpa- + +
da
M3meHeHne HacTpoeK cyeTynKka . .
pecypca BB
MN3meHeHWe HacTpoeK perncrpaTopa . .
Harpysku
O6HyNeHne CHETUYMKOB 3aLLUT + - + -
OB6HyNeHWE CYETYMKOB SHEPTUMN + - + -
O6HyNeHne CHEeTYNKOB KOMMYTAL M . .
BB
O6HoBNEHME NPOLUMBKU - - + -

Tabnnua 4.13.4 - Bo3MOXKHOCTU Nepesaym AaHHbIX U MHAUKALUK

>
Is]
<

JAUCKpeTHble no

B 7 ny
Bl B SE LT BX0Abl/BbIXOAbI «UProg»

-
3

TenecurHanusauma - +

N3mepeHuna

CyeTumKkn

YcTaBku P3UA 1 HacTpoiiku 61oka

+ 4|+ |+ ]+

MpoToKonbI aBapuii

MpoToKo/bl COBbLITMI
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4.14 Yyert pecypca BblKAovaTensa

B ycTpoiictBe npeaycmoTpeHa GyHKLMA yyeTa OCTaTOYHOro pecypca BbICOKOBO/bT-
HOTO BbIK/IlOUaTeNA Mo KaxKaou ¢dase.

CpaboTaHHbI pecypc oTpaxkaeT cTeneHb M3HOCA AeTanell U y3/10B KOHKPeTHOM
eavHuUpbl obopynosaHuAa. Mpu sTom noa cpaboTaHHbIM KOMMYTALMOHHBIM Pecypcom
BbIK/IlO4ATENA MOHMMAIOT CTENEHb U3HOCA AYroracuMTeNIbHON Kamepbl, @ MeXaHUYecKuni
pecypc xapaKTepusyeTcs YMC/IOM LMKIOB BK/KOYEHME - May3a - OTK/OYEeHWe, BbINos-
HAeMbIx 6e3 ToKa B r1aBHOM Lenu. Mog 0CTaTOUYHbIM PECYPCOM MOHMMAIOT OCTaTOK pe-
cypca BblK/OYaTeNA Nocae onpeaesIeHHOro Nepruoaa sKCnyaTaumMm 1 Yucaa onepaumi
MO OTKNIOYEHMIO M BKAKOYEHUIO HAarpy304HbIX TOKOB M TOKOB K3.

MexaHn4ecknin pecypc 3afaeTca B NAaCNOPTHbIX AaHHbIX HA BblKAOYaTeNb, U, TaK
KaK ero Be/IMYMHA XapakTepusyeT paboTy BbiK/touaTens 6e3 TOKOBOW HArpysKu, TO HeT
HeobX0AMMOCTM Y4YUTbLIBATL €ro 3HaYeHHe.

KoMMmyTauMOHHbBIW pecypc 3aaeTcA B NACNOPTHbIX AaHHbIX B BUAE KPUBbIX 3aBUCU-
MOCTU JONYCTUMOTO YMUC/1A OTKNOUYEHUI OT BEIMUYMHBI TOKA (PUCYHOK 4.14).
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PucyHoK 4.14 — FpadmK 3aBUCMMOCTM pecypca N0 KOMMYTALLMOHHOW CTOMKOCTH
(umcno umknoB «B-O») OT KOMMYTALLMOHHOTO TOKa BbiKAtoYaTena BBT3-M-10
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Torfa oCTaToYHbIM PECcypC BbIKAOYATENA AW KPUTEPUIA BbIBOAA B PEMOHT MOMKHO
onpesennTb No CAeayoLEeMy BbiPaXKeHuIo:

N
Roee = 100% — > AR, (14.1)
i=1

roe:

Rocr— OCTaTOUHbIN pecypc BblKAKOYaTENS;
AR; — pacxog, pecypca 3a 04HO OTK/IOYEHWUE;
i — KONMYECTBO OTKHOYEHUN.

[ns KOPPEKTHOM OLLEHKM OCTAaTOYHOrO pecypca HeobxoaAnMMo BBECTU B 610K 3aLMTbI
OaHHbIe O Y3/10BbIX TOYKAX XapaKTEPUCTMKM, MO KOTOPLIM 3aLLMTa MOLEANPYET 3aBUCK-
MOCTb pecypca OT KOMMYTaLMOHHOMO TOKa (OTMeuyeHbl CTpesikamu Ha rpaduke). Mpu
KaXXao0M OTKIHOYEHUM BblIKAKOYaATENA 3aWUTa d)VIKCVIpyET TOK OTKNHO4YEHUA, BblUMCNAET

pacxog,

pecypca no 3a4aHHOM XapaKTepucTuke n GopMMpyeT NPOTOKON pecypca.

B npoTokone oTobparkatoTca:

[aTa U Bpems OTK/I0UeHus;

NPUYNHA OTKNKOYEHUA;

TOK OTKJIIOMEHMA NO Kaxaon dase;

pacxop, pecypca no Kaxkaou ¢ase;

OCTaTOUHbIN pecypc BbIKAOUaTENs NO Kaxaoi dase;
obLwMit pacxon pecypca no Kaxkaoi dase.

CKauvBaHWe NPOTOKO/IOB NMPOU3BOAMUTCA C MOMOLLbIO KHOMKM «CKayaTb Bce» B COOT-
BETCTBYHOLLEN 06/1aCTU TEpMUHANA.

[na vcKNloYeHWUa co3faHuA NPOTOKOI0B HeMHPOPMATUBHOIMO XapakTepa, TO eCcTb
KOTrZia OTK/IIOYEHWA BbIK/OYATENA C TOKOM HArpysku He NPUBOAUT K CyLLECTBEHHOMY
M3MEHEHWIO pecypca (CoTble U TbiCAYHbIe A0AW NPOLLEHTa), HE0BXOAMMO BBECTU YCTaB-
Ky «TOK cpabaTbiBaHWUA NPOTOKO/NA pecypca BB». [py TOKe OTK/AIOYEHUA HUXKE, Yem

OaHHanA

yCTaBKa, NPOTOKOA pecypca popmupoBaTbcs He ByaeT. PekomeHayeTca 3asa-

BaTb AAaHHYIO YCTaBKy B paioHe 20% OT HOMMHA/IbHOTO TOKA OTK/AOUYEHUS.
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Tabnvua 4.14.1 - HacTpoiKu cyeTumKa pecypca BB

HaumeHoBaHue AnanasoH | [McKpeTHOCTb 3aBoackoe | O6o3HaueHue
napametpa 3HauYeHun 3apaHua 3HaYyeHue B MEHI0
HoMMWHanbHbIV TOK OT- 100 -
KntoveHus BB, A —30000 ! 20000 HTO
Pecypc no KommyTauu-
OHHO cToMKOCTM 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 dopmmpoBaHua 100 - 1 650 Tok dpopm.
npoTokosa pecypca BB, A —20000 npor.
Tabnnua 4.14.2 - MecTopacnonoxeHue HacTpoeK cHeTYnKa pecypca BB
TnaBHOe meHI0 Moamextio 1 NoameHto 2 Moamexto 3
HacTpoiiku > Pecypca BB

4.15 ®yHKUMM J0CTYNa M CaMOANArHOCTUKU

1) YposHu goctyna (YA).

B ycTpolicTBe npesycMoTpeHo Tpu yposHAa goctyna: YA1 - Huswwuii, YO2 - cpeaHuii,
Y3 - BbICLIMI, B 3aBUCMMOCTM OT BBEAEHHOTO NAapo/A Onpeaenaerca ypoBeHb A0CTyna
onepartopa.

MepBblli ypOBEHb AOCTYyNa aKTUBM3UPYETCS LWECTbIO NAaPOsMU, BTOPOM — NATLIO Na-
pPONAMM, TPETUI YPOBEHb AO0CTYNA aKTUBMU3UPYETCA TONbKO CEPBUCHBIM Maposnem. 3a-
AaHWe U M3meHeHWe naponen ana aktmeaumum YA1 n Y42 MoXeT 6biTb OCyLLeCcTBAEHO
TOJ/IbKO Ha TPeTbeM ypoBHe A0CTyna.

NHbopMaumsa 06 nsmepsaembix NnapameTpax U YCTaHOBIEHHbIX HAaCTPOMKax ABNSAETCS
OTKPbLITON, ee NPOCMOTP ocyLlecTeaseTca 6e3 BBOAa Naponen.

Ecnu HacTpoika npoussoamTca Yepes MY, To Naponb BBOAWUTCA OAMH Pa3 B KaXKAOM
pasgene OCHOBHOIO MeHto Npu U3MEHeHUM Kakoro-nnmbo napameTtpa AaHHOro pasgena.

Ecnv HacTpoiika NpousBOAMTCA Yepes TepMUHaA, TO Naposib HEOBXOAMMO BBECTU
OAMH pas, NpeABapuUTe/IbHO HaKaB KNaBULLY «YCTaHOBUTb AOCTYN» B BEPXHEM paboyem
none MO. YcTpoNcTBO aBTOMATUYECKMU 3anpeLtaeT AOCTyn, eCAu NPoCTOM Nporpammebl
6e3 paboTbl ¢ HeW cocTanAeT bonee ABaALATU MUHYT.
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Bo3moXHOCTK onepaTopa € NepBbiM YPOBHEM A,0CTYNAa MUHUMAJbHbI:

® 3ajaHNe N UISMEeHEHUE YCTAaBOK 3aLUuUT,

®  0YMCTKa NPOTOKOJIOB 3aLUT;
® YCTAQHOBKA M U3MEHeHMe AaTbl U BpeMEHMU;
® yrnpaBaeHue BbikAoUyaTenem c MNy.

[ns onepatopa ¢ Y2 Kpome BO3MOXKHOCTEM, NpeacTaBAeHHbIX Bbllle, AOCTYMNHO:
®  M3MeHeHMe CePBUCHbIX HACTPOEK;

®  M3MeHeHWe HacTpoeK ocumnnorpada;

® M3MeHeHMe NapaMeTpoB NPUCOEANHEHUA;
®  N3MEeHeHWe HaCTpOeK BXOL0B U BbIXOAOB;
® n3MeHeHue napameTtpos AYB.

Ha gaHHOM TpeTbem yposHe (Y[3) focTyna BO3MOMKHO M3MeHeHWe abCoNoTHO BCeX
napameTpoB W HAaCTPOEK YCTPOICTBA, KOTOPbIEe ONpPeaenatoTCa No/b30BaTeNEM.
3aBOACKME MAPOAM NO YMONUYAHUIO:

e VY1 -«0001»;
o Y2 -«0002»;

e VY13 (cepBuCHbII Naposb AocTyna) — «1234».

Tabnnuya 4.15.1 - Mecto

pacnosioXXeHne HacTpoeK naponel7| AocCTyna

FnaBHoe meHI0

MogmeHio 1

MoagmeHtio 2 MoameHto 3

HacTpoiiku

9

Maponn pgoctyna

2) OYHKLMA CamMOANarHOCTUKM.

B npouecce paboTbl YCTPONCTBO MNOCTOAHHO BbIMNOHAET BHYTPEHHIO CaMOAMArHo-
CTUKY (PycyHOK 4.15) € uenbio NpexaeBpeMeHHOro BbisiBJeHWA OWwMBOoK B annapaTHoM
WAU NPOrPamMmMHOI YacTu. B 3aBUCMMOCTM OT BHYTpPEeHHE HeMcnpaBHOCTU MoryT 610-
KMPOBATLCA aNrOPUTMbI YCTPOWCTBA U BbIXOAHbIE pene.

Hemcnp FRAM
Hewuenp ALlH‘

HLIH MK3M >

Hewcnp Beixogog:

Hewncnp CRC yc%

1

~Bnok ewenp MK3MN

PucyHok 4.15 — OyHKLMOHaNbHAA CXeMa CUrHaN0B CaMOAMArHOCTUKM YCTPOCTBA
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BHYTpeHHAn ownbKa oTobpaxkaeTcsa B cTaTyce 610Ka, MPOCMOTP KOTOPOTrO OCyLLecT-
BAAeTcA B pasgene «Tekywwue napameTpbl — CraTyc» MY nam Bo BKnagke «Tekywme
napameTpbl» TepMUHana.

Kpome BHyTpeHHUX owmnbok B ctatyce MK3M oTobparkatotca MHGOPMALMOHHbIE
6UTbI @aHHbIX, TO €CTb HECYLLME TONbKO MHOOPMALMOHHYIO HarpysKy.

Tabanua 4.15.2 - CratycHble 6uTbl 610Ka MK3IM

<
Mopsapok peun-
o
Ne | HaumeHoBaHue Pacwuéposka Mocneacreusa CTBUIA NpuU
nosasneHuu
HesepHas aata/spems.
1 Owwnbka gatsl / Owwubka popmata Ddukcaumna scex cobbl- 3agatb Aaty u
BpemeHun 0aTbl U BpEMEHU T c olwKnboYHO M Bpems
AaTol Y BpemeHem
BHYTpPEeHHMWIt nctou- BblaaTh Ha ycTpoWd-
VTP . Mpu CHATUM NUTaHKUA i yerp
WoHucTop paspa- HUK, Heobxoaumbli CTBO NUTaHue n
2 Bpemsa v AaTa cbpacol-
KeH Ana paboTbl 4acos, BatoTCR [0XAaTbeA 3apasa
paspaxeH WUCTOYHUKA
3 HewncnpasHocTb HewncnpasHocTb MoNHbIV OTKa3 ycTpoit-
FRAM MUKPOCXeMbl NaMATU cTBa
HeBO3MOXKHO CKaum-
4 HeuncnpasHocTb HewncnpasHocTb BaHWe 1 3anuchb oc-
NAND MMKpPOCXeMbl NaMATH LMANOrpamMmm 1 NpoTo-
Konos
HeuncnpasHocTb HeucnpasHoctb Kuonim Ha knasuarype
5 KJ'IaBl/IE’!)Typr Mo,qynz KnaBuaTypbl YNPaBAEHUA MOTYT HE Cooduiry nbons-
pa6oTaTh BoAuUTeNtO ANA
3aMeHbl nnun pe-
MOHTa yCTpoicTBa
HeuncnpasHocTb BnoKMpoBKa 3aLuT no
6 HewncnpasHocTb LH KaHanoB nsmepeHua HanpAXeHWIo 1 aBTo-
u,eneﬁ HanpAaXeHua MaTUKnN
HewncnpaBHOCTb KaHa-
HeuncnpasHocTb
HeuncnpasHocTb I0B U3MepeHUs, BO3-
7 KaHanoB U3MepeHUa
Aun M MOXXHa HEKOPPEKTHaA
ycTpoiicTea
paborta 3awmnT
HewncnpaBHocTb
HewncnpasHocTb BbIxoaHble pene moryT
8 KaHanoB ynpaBaeHua
BbIXOA0B He paboTaTb
BbIXOAHbIMU pene
MpoBepnTb ycTaBKM
OwwnbKa KOHTPOIb- posepuTh Y
HewncnpasHocTb CRC M Bo3MoOKHa HeKop- 3almT M nepesa-
9 HOI cymmbl 610KOB
610Ka «YCTaBOK» CTaBOK peKTHaA paboTa 3awmT [aTb WX B CAyyae
v HeobxoaumocTu
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5 KOMMNJEKT NOCTABKU, MAPKMPOBKA, YMNAKOBKA
5.1 KomnaeKT nocTaBKku

HaumeHoBaHue Konuuecrtso
MuKpoKoHTponepHas 3awmta MK3MN-Mukpo 2.0 / 2.0M / 2.04 1wt
OTBeTHbIe YaCcTN pa3bemos 1 Komnnekt

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

5.2 MapkupoBKa

1) MapkupoBka 6/10Ka BbINOAHEHA Ha 33AHel CTOPOHe KOopnyca B COOTBETCTBUU C
[OCT 18620-86. Ha mapKMpOBKe yKa3aHbl OCHOBHbIe AaHHble 6/10Ka:

e 0b03HayeHue u3genus;

® faTa U3roTOBNEHMUS;

® 3aBOACKOM HOMEp;

® TOBapHbIM 3HAK NPeanpUATUA-U3rOTOBUTENS;

® HymepaumA pasbeMoB M Ha3HaYeHUe KOHTAKTOB 6/10Ka;
e 0603HayeHMe BbIBOAA 3aLUMTHOTO 3a3eM/IEHUA.

2) MapKMpOBKa TPaHCMOPTHOM Tapbl HAHOCWUTCA TPAHCMOPTHOM KOMMaHWen U co-
LEPXUT OCHOBHbIE, AOMONAHUTENbHbIE U UHPOPMALMOHHbIE HAANUCKU, U MAaHUNYAALM-

OHHble 3HaKu cornacHo NOCT 14192-96.

5.3 YnakosKa

1) YcTpoiicTBo ynakoBaHO B KOPOBKY, B HEi OCYLLECTBAETCA TPAHCNOPTUPOBaHME.

2) CHATME TPaHCMOPTHOW Tapbl AOKHO NPOU3BOAUTLCA C COBAOAEHMEM MaHWUMNY-

NAUMOHHbIX 3HAaKOB.
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6 UCNOJZIb3OBAHUE NO HASHAYEHUIO
6.1 dkcnayaTauMOHHbIe OrpaHUYeHunA

1) Knumatuueckue ycnosus 3KCnyaTauumu yCTPOMCTBa YKasaHbl B pasgene 2 Ha-
croAuwero P3, aKkcnayaTauMOHHblE TEXHUYECKME XapPaKTEPUCTUKN He AOJIXKHbI MpeBbl-
LaTb 3HAaYEHWU, NpuBeAEHHbIX B pasgene 2.

2) dKcnayaTaumn ycTpoicTea 610Ka OCYLLECTBAETCA B COOTBETCTBUM C «[pasunamu
TEXHUYECKOW 3KCMJIyaTalum 3NEKTPUYECKUX CTAaHLMI U ceTel» 1 HACcTOALWMM «PyKOBO-
[CTBOM MO 3KCNAyaTaLumn».

3) BO3MOXKHOCTb PaboTbl YCTPOWCTBA B YC/NIOBUAX, OTIMYHBIX OT YKa3aHHbIX B Ha-
cTosileM «PyKoBOACTBE MO 3KCMAyaTauMmM», AOXKHA COrNacoBbIBAaTLCA C NPeAnpUATH-
€M-U3roTOBUTE/IEM.

6.2 MoaroToBKa yCTPOMCTBA K UCMO/Ib30BAHUIO
6.2.1 Mepbl 6€30MacHOCTM NPU NOAFOTOBKE YCTPOMCTBA K MCNO/Ib30BaHUIO

1) Mpwu aKkcnayaTawmm yCTponCTBa cneayeT pyKkoBoAcTBOBaTbCA «lpaBuaamu TexHu-
KM 6€30MacHOCTM NpW 3KCMayaTauuMu 3NEKTPOYCTAHOBOK, 3/IEKTPUYECKUX CTaHLUMU U
NOACTAHUMM», A TaK¥Ke HacToALWMM «PyKOBOACTBOM MO 3KCMyaTaLmMm».

2) K aKkcnayaTauum v 06CAYKMBAHMUIO YCTPOMCTBA AOMYCKAOTCA ULA, U3YYMBLUME
HacTosuee P3, nacnopT v npolealine cneunanbHyo NOArOTOBKY B 061aCTV MUKPO-
NPOL,ECCOPHbIX YCTPONCTB PENeMHOM 3aLLMTbl M AaBTOMATUKM.

3) OnacHbiM GaKTOPOM MpPU IKCNAYaTALMM YCTPOMCTBA ABNAETCA HaNpsAXKeHue one-
paTMBHOro nNuTaHma 220B. Bce paboTbl Ha 3aXKMMaXx YCTPOMCTBA CeayeT Npov3BoAUTb B
06eCcTO4YeHHOM COCTOAHMM.

4) 3azemneHue v 3aWwmTHble mepbl 6e30MacHOCTM A0/KHbI BbINOAHATLCA B COOTBET-
cTBUM C TpeboBaHuAMMK aelcTayrowmx "lMpaBun ycTpoiCTBa 3neKTpoycTaHoBok". [ns
3a3eM/IeHuA YCTPOICTBa Ha Kopnyce 6/10Ka 3alwmThl NPeaycMOTPeH cheLuasbHbli 3a-
3eMAIOWNIN BUHT, KOTOPbIA MCNONbL3YETCA ANA MOAKNOUYEHUA K 3a3EM/IAIOLLLEMY KOHTY-
py.
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6.2.2 PasmeweHne u MOHTax

1) BHewHuI BuA 610Ka 3aWnThl, rabapuTHbIe U YCTAHOBOYHbIE pa3mepbl NpuBeae-
Hbl B MPUTOXKEHUN A.

2) O6bem 1 NocnefoBaTeIbHOCTb MOHTAXa YCTPOMCTBA:
® CHATb YNaKOBKY, MPOBEPUTb 610K Ha HaIMUME MEXaHUYECKUX NOBPEKAEHU;
® YCTAHOBWTb BJIOK 3aLLUTLI B Pe/ieiiHbI OTCEK NPUCOEANHEHNS;
® NOAK/IOUUTL K B/IOKY BHELUHME Lienu, MPOBEPWUTb COOTBETCTBUE COBpPaHHOM
CXeMbl TEXHUYECKOW JOKYMEHTaLMK Ha YCTPONCTBO;
® NPOBEPUTb HAAEKHOCTb 3aTAXKKN BONTOBbIX COEANHEHMIA.

3) Bce paboTbl MO MOHTay, 4EMOHTaXy M 3KCryaTaumm 610Ka AO/MKHbI BbINOA-
HATbCA B COOTBETCTBUM C AENCTBYIOWMMMN «MeXoTpacseBbiMM NpaBuIammn no oxpaHe
TpyZa (npasvnamu 6e€30MacHOCTM) MPM IKCMIyaTaLMM 3/1EKTPOYCTAHOBOKY», a TaKKe
OEeNCTBYIOLWMMM BEAOMCTBEHHBIMU MHCTPYKLMUAMM.

6.3 TeKyLwmii pemMoHT
1) YcTpolicTBO ABAAETCA BOCCTAHABAMBAEMbIM WU PEMOHTOMPUTOAHbIM. PEeMOHTO-
npUroAHoOCTb YCTpoicTBa obecneynsaeTca:
®  MOAY/IbHOM KOHCTPYKUMEN, NO3BOAAIOLWEN ObICTPO 3aMEHUTb HEWUCMPABHbLIN
610K Ha UCNpPaBHbIV Ha MecTe YCTaHOBKMU;
e BHYTPEHHEN camMogMarHOCTUKOW, MO3BOJIAKOLWEN ObICTPO BbIABAATL GaKT Heuc-
NPaBHOCTU W ONpeaensaTe HEUCNPABHbLIN 31IEMEHT;

2) PEMOHT yCTpoOICTBa B NepuoA, rapaHTUMHOM 3KCNyaTaLuMm NpoM3BOAMTCA 3aBO-
[OM-M3roToBuTENIEM. B nocneaytowme rofbl SKCNAyaTauMu peMOHT NPOU3BOAUTCA MO
[OroBOpy C 3aBOAOM-U3rOTOBUTENEM KBaAUGWULMPOBAHHbIMU Cneuuanuctamu, atre-
CTOBaHHbIMM Ha NPaBO PEMOHTA MUKPOMPOLLECCOPHbIX YCTPOMICTB.

6.4 XpaHeHue

1) YcTpoiAcTBO A0 BBeAEHMA B IKCMIyaTaLMIO XPAaHUTCA HA CKNage B ynaKoBKe
npeanpuaTUA - U3roToBUTENA, NPU TemMepaType OKpyKatoLero sosgyxa -45 no +60°C
M OTHOCUTENIbHOW BaxkHOoCTU 80% (npu TemnepaType 25°C).

N3penvne 6e3 ynakoBKM XpaHUTCA NpU TeMnepaType oKkpyKatowen cpeabl 0 go 40°C
N OTHOCUTENbHOM BNaXKHOCTK He 6onee 80% (npu TemnepaType 25°C).

2) B nomelLeHMAX ANA XPaHEHUA COAepiKaHMe Mblan, NapoB KUCOT U LWenoYei, ar-
PECCUBHBIX ra30B U APYrUX BPeAHbIX NPUMECEN, Bbi3bIBAOLMX KOPPO3UIO, HE AONKHO
NPeBbIWATh COAEPKAHME KOPPO3UOHHO-aKTUBHbIX areHToB A aTmocdepbl TMna | no
FOCT 15150-69.
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3) FapaHTUIHbIV CPOK XpaHEeHWA yCTPOICTBa 18 mecALLeB CO AHA U3rOTOBAEHUS.

4) Mpw cHATUM BI0KA C XPAaHEHMUA B YCNOBUAX NOHUMKEHHON TemnepaTypbl Heobxo-
AVMMO BbIAEPMKATb €0 B YNAKOBKE HE MEHee [IBYX YacoB NP KOMHATHOM Temneparype.

6.5 TpaHcnopTupoBaHue

1) U3penune TpaHCNOPTUPYETCA B KPbITbIX KENe3HOA40POXKHbIX BaroHax, Nepeso3unT-
€ aBTOMOBUIbHBIM TPAHCMOPTOM C 3aLUMTOM OT AOXKAA M CHEra, a Tak»Ke TPaHCNopTH-
pyeTca B repmeTM3MpOBaHHbIX OTan/JMBaeMbIX OTCEKax camosieToB. [lpu nepeBo3Ke B
KenesHoA0POXKHbIX BaroHax BUA, OTNPaBKU - MEIKUA, MAIOTOHHAMKHbIN.

2) KnMmaTtuyeckue ycnoBusa TPaHCNOPTMPOBaHUA B/10Ka ABAAIOTCA TaKUMMU Ke, KaK
NpU XpaHeHuu.

6.6 YTunusauums

YCTPOMCTBO HE COAEPMKUT BELLECTB M KOMMOHEHTOB, BPEAHO B/IMAIOWMX Ha OKpY-
JKaloLLyto cpeay M 340pOBbE YesloBeKa, NO3TOMY 0CObbIX Mep Mo 3alimTe Npu yTuam3a-
LMK He TpebyeTca.
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NPUNOXEHUE b

IpaduKM TOKO3aBUCHMBbIX XapaKTePUCTUK cpabaTbiBaHWA

MHBepCcHan xapakTepucTuka
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CnIbHO MHBEPCHAA XapaKTepUCTUKa
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YpesBblyaliHO MHBEPCHAA XapaKTepuCcTUKa
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[NuTenbHO MHBEPCHAA XapaKTepucTmKa
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KpyTasa xapakTepucTuka
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Monoraa xapakTepucTuka
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NMPUNOXEHUE B
PekomeHaaumm no BbI6Opy NapaMeTpoB HAaCTPOMKM 3aLLMTbI

OT TeNN0BOW NeperpysKku

B 3aBMCMMOCTM OT TMNA 3/1IEKTPOABUIaTENA U XapaKTEPUCTUK pabouero mexaHnsma
HeobxoaMmo NopobpaTh XapaKTepucTUKy cpabaTbiBaHWA 3alMTbl OT neperpysku. Oc-
HOBHbIM NMapaMeTPOM 3TOW XapaKTEPUCTUKKU ABNAETCA MOCTOAHHAA BPEMEHU Harpesa
anekTpoasuratens. Ecav aToT napameTp 3a4aH 3aBOA0OM-U3rOTOBUTENIEM 3/1EKTPOABU-
ratesifi, TO 3Ha4YeHWe NOCTOAHHON BPemMeHU HeobXOoAMMO 3a4aTb B KauecTBe YCTaBKM,
3aTem onpegenvTb Mo M3/I0XKeHHOU MeToAuKe Bpems cpabaTbiBaHWUA 3aLLMTbl NpU 3a-
JaHHbIX KPaTHOCTAX TOKa Neperpysku B Pas/iMuHbIX PeKMmax:

®  NpuW BO3HUKHOBEHWUM NEPEerpyskun 1 HyJIeBOM 3HaYeHMM TEMI0BOro MMMNYNbCa;

® NpW BO3HUMKHOBEHMM MEpPerpysku B pexknme NpeaLIecTBYIOLLEro Harpesa d/iek-

Tpoasuratens (HeHys1eBOM 3HaYeHUU TEMNN0BOIO UMMYbCA).

1) Ona Bblbopa NOCTOAHHON BpPEeMEeHM Harpesa 3NeKTpoasuratens HeobxoaMmo
3HATb NPOAO/IKUTENIbHOCTb MYCKa ABUraTens tp U KpaTHOCTb MycKoBOro ToKa Kp. Mpwu
OTCYTCTBUM MHOOPMALMKM O MEPErpy3oyHOlN CNOCOOHOCTU 3NEKTPOLBUIATENA MOMNKHO
MUCXOAUTb M3 BO3MOMKHOCTM ABYKPATHOrO MycKa ABUraTena M3 XO/N04HOTO COCTOSHUA.
Mcxopsa u3 3Toro NpeanonoKeHns, MOXHO NPUHATL 3HAYEHWe TEeNJI0BOro MMMybca B, =
0,45 oe. nocne nepsoro nycka. Toraa:

Be=K7 (1—e /1) =045, (B.1)

MpuHumas K, = K, t = tp, U3 3TOro BbipaxkeHMAa MOXHO ONpenennTb MOCTOAHHYIO
BPeMeHM Harpesa, Npu KOTOPOW TennoBol MMNYAbC AOCTUTHET 32 BPems NepBoro nyc-
Ka 3Ha4veHun 0,45:

t
Ty=—ob (B.2)

(i)
K? — 0,45

Hanpumep, npu KpaTHOCTM nyckosBoro Toka Kp = 6,5 n BpemeHu nycka ty = 10c us
BblpaXkeHus (B.2) nonyuymm 3HauyeHWe NocToAHHOM BpemeHu Ty = 934c.

Mpu nosTOpHOM nycKe (6€3 NepepbiBa Ha OXNaMKAeHUe) 3HaYeHMe Tena0BOro UM-
nynbca yasoutca u coctasut By = 0,9. 3anac nNo 3Ha4yeHWo TENJI0BOro MMMyabca Npu
ABYX MYCKax 3/1eKTpoABUraTeNa U3 XoN04HOro coctoaHna coctasut 10%. Mo npusenex-
HbIM HMXKe TabaMLam UK HemocpeaCcTBEHHO MO BblpaxkeHuto (B.3) moxkHo onpenennts
BpemA cpabaTbiBaHMA 3aLMTbl NOCAE NOBTOPHOFO NyCKa C KPAaTHOCTbIO TOKa Kp = 6,5 1
OCTAaTOYHOM 3HAYeHWM Tenn0BOro nmnynabca B, = 0,45:
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t
% ~0,0132 win tep = 0,0132- Ty = 0,0132-934 =123 c.
H

To ecTb 3anac No BpemeHu Npu NOBTOPHOM MyCKe cocTasuT tep —th = 12,3 - 10,0 =
2,3 cekyHabl (19%).

2) Mpu BbIGOPE NOCTOAHHOW BPEMEHW HArpeBa 3N1EeKTPOABUIaTENS MOXKET OKa3aTbCA
pacyeTHbIM BTOPOM pPeXUM — MYCK 3NEKTPOABUraTens W3 ropadvero coctoaHus. Mpu
3TOM [0NONHUTENBHO HEOBXOAMMO 3HAaTb MAaKCMMasbHbIM Paboumnii TOK aNeKTpoAaBura-
Tens. Mo sbipaxeHuto (B.1) onpenenserca 3HaYeHWe TENJI0BOrO MMMyAbCa B YCTaHO-
BMBLUEMCA PEXKMME MPU MaKCUMaNbHOM 3HaYeHUU K, = lpagvarc/ lHom:

B =K?(1—e /1),rpe t - o, By, = K2,

M3 BblparkeHns
Kl2 - B

tH = TH . 11’1 (ﬁ), (B 3)

¢ yyeTom KoadpduumeHTa 3anaca Kian (1,1) no oTcTpoiike 3awwmTbl OT BPpEMEHM MyCKa
MOXHO OMpese/iMTb NOCTOSHHYIO BPEMEHW Harpesa, Mpu KoTopoi byaeT obecneyeH
OAHOKPATHbIW NYCK ABUTaTeNA U3 TOPAYEro COCTOAHUA:

tr * Kaan

In (KIZ - Bm>

KZ—1

Hanpumep, npu K, = 0,8 3HaueHmMe TenanoBoro nmnyibca coctasut B, = 0,64. MNpu Tex
)K€ 3HAYEeHMAX KPATHOCTU MYCKOBOrO TOKa (6,5) 1 BpemeHu nycka (10 cekyHA) nocTonH-
Has BpemeHu byaet paBHa: Ty = 1266 cekyHA. U3 paccuMTaHHbIX MO ABYM YCNOBUAM
3Ha4yeHU Ty BbIbUpaeTca 6onbLuee.

CnepyeT MeTb B BMAY, YTO peasnbHoe Bpems cpabaTbiBaHMA 3aLUTbI MOXKET ObiTb

MeHbllUe pac4eTHOro Npu Hanynmm B TOKe COCTaBI’IﬂIOLIJ,eVI OGpaTHOI\;I nocnenoBaTe/lbHO-
cTn.

Ty =

3) KoadduumeHT K, yunTbiBatowmin gonesoe y4actme Toka obpaTHOM nocnenosa-
TENbHOCTU B TEMNJIOBOM MOAENM ABUraTens, AoMKeH 6biTb paBeH OTHOLIEHWIO COMpo-
TMBNEHMA poTopa obpaTHOW NOCNeA0BaTENIbHOCTU K CONPOTUBAEHUIO POTOpa NPAMON
Moc/NefoBaTe/IbHOCTM MPU HOMMUHANbHOW 4YacToTe BpaleHua. Koraa KoadouumeHT K
HEeBO3MOXHO PaccyMTaTb TOUHO, OH MOKET BbITb MPUHAT PaBHbIM 3.
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4) Tok cpabaTblBaHMA 3aLLUTLI OT NEpPerpy3kmn lcz; pEKoOMeHAyeTCA NPUHATL PAaBHbIM
(1,05-1,1)l40m. YcTaBKa TOKa lc3 3aBMCUT OT TMNa 3awmwaemoro gsuratens. O6bIYHO
AonycTMMas TenaoBas neperpyska MoeT 6biTb B 061acti 10% HOMWHANbHOMU Temne-
paTypbl. YUnTbIBasA, YTO POCT TeMnepaTypbl NPONOPLUOHANEH KBaapaTy TOKa, TeN0Bas
neperpyska B 10% 6yaeTt npu yBeanyeHuUM Toka npubausutenbHo Ha 5%. CooTseTcT-
BEHHO, npu Toke 1,1l,,0m TENIOBAA Neperpy3Ka coctasut 21%.

5) NocTosAHHan BpemeHM OCTaHOBNEHHOro ABuratens To MOMKeT bbiTb MPUHATA paBs-

HOM:
To = (1,5+2)TH.

6) 3HaueHune By o MCNONB3YETCA B @IFOPUTMaX AUarHOCTMPOBAHUA TAXEIOrO Myc-
Ka M 3anpeTa NycKa 3/IeKTpoABUraTens U NPUHUMAETCA PaBHbIM:

Bt_nomp = lllBt_nch'

rae By nyex— TENIOBOW MMMYJ/IbC 33 BPEMA NycKa ABUraTens npu HOPMasbHbIX yCi0-
BUAX paboTbl, PacCUUTLIBAEMbIN MO BbIPAXKEHUIO:

—t
Bt,nycx = K12'[ (1 —e H/TI—{ );

rgoe Ty — pacyeTHoe B COOTBETCTBUM C N.M. 1 1 2 3HaYeHMe NOCTOAHHON BpeMeH!.

ANrOpPUTM OMArHOCTUKM TAXKENOoro nycka GopmupyeT curHan «Taxenblid NycK», ec-
1 NpuUpaLleHve TeNA0BOIO MMNY/bCa 33 BpeMA oYepeaHoro nycka AB; > B yourp-

Mpn OTKAOYEHUW NEPErpy’KeHHOro 3neKkTpoasuratens QGopmupyeTcs KoMaHAa
«3anpeT nycka», eciu TeKyliee 3HaYeHMe TeNN0BOro MMMyAbCa NPEBbIAET BEINYNHY
(100 = By_yourp), TO €CTb «3aNPET MyCKa» CHUMETCA NPU BbINONHEHWUN YCIIOBUA:

Bt < (100 - BthDHTp)'

Bpemsa cpabaTtbiBaHua 3awmTbl npu K, = 7, T = 900 cekyHA, v Tens1oBom umnynbce B,
=0,7 (70%) 6yaeT pasHo (Tabanua B.2):

tep = 0,0062T,, = 5,58¢.

Ecnu u3BECTHO TEN/I0BOE COCTOAHME 3/1eKTPOABUraTENs B YCTAHOBUBLUEMCA PEXKU-
me, Hanpumep, B,=0,7 1 Bpema nycka ABUraTeNs COCTaBAAET 8 CEKYHA, TO ANA ycnew-
HOTO MYCKa W3 KropAYEero» COCTOAHUA HEOOXOAMMO 334aTb NOCTOAHHYIO BPEMEHMU:

Ty =10/0,0062 = 1613c.

3433-114-23566247.P3 123



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

ZTO00°D | #T00°0 | 9T00°0 | 8TOQ'0 | TZ00'0 | ¥+2000 | 620070 | ¥E00'D | T#OO'0 | TSOO'0 | 9900°0 | 8200°D 60
SZ00°0 | 82000 | ZEOO'0 | 9€000 | Z¥OO'0 | BYO0'0 | £S00°0 | 8900°0 | €200°0 | £0T0°0 | ZETO'0 | 9LT0°0 | 80
£E00°0 | T¥00'0 | 8¥00°0 | ¥S00°0 | €900°0 | ££00°0 | S800°0 | ZOTO'0 | ¥ZT0'0 | SSTO'0 | 86TO0 | €920°0 | £L'0
0500°0 | 95000 | £900°0 | Z£00'0 | £800°0 | £600°0 | ¥TT0°0 | 9£T0°0 | SGOTO'0 | 90Z0°0 | €920°0 | 6¥E0°0 | 9'0
7900°0 | 0£00°0 | 6£00°0 | 0600'0 | ¥0TO'0 | OZTO'0 | Z¥TO0 | GOTO'D | 9OTO'0 | GSE00 | 8TEQ'D | SEVO'D 50
S/00°0 | ¥B00°0 | S600°0 | 80TO'0 | ¥2T0°0 | ¥¥I0‘0 | 0LT0°0 | £020°0 | £+20°0 | LOEO'0 | 26E0°0 | 0ZS0°0 | +'0
£800°0 | 8600°0 | OTTO'0 | 92T0°0 | SFTI0‘0 | 89TO'0 | 86T0°0 | 9£20°0 | £820°0 | LS€0°0 | 95¥00 | #090°0 | E£°0
00T0°0 | ZTT0°0 | 92100 | +¥T0'0 | S9T0°0 | €6T0°0 | 92z0‘0 | 0sz0'0 | 82£0'0 | Lov0'0 | 0Zs0'0 | £890°0 | 20
ZTITOD | STTO'0 | Z+¥TO'0 | Z9TO'0 | 98TO'0 | 9TZO0 | #5200 | €0E0°0 | B9E0°0 | LS00 | €8S0°0 | 0LL0°0 T'0
YZTOD | 6ETO°0 | LSTO'0 | 6LTO'0 | Q000 | OVZO'0 | TETOD | OEE0°D | 80¥0'0 | OOS00 | S¥POO'D | TSBO'D 0
i i i i i r Hm
6 '8 8 'L L 5’9 9 S's S SF ¥ S'E
udu In_._x—n_uu_. Iy
mxeAdiadau Lo 191nimes suHealdiegedd inLondaedey — z-g envwge |

¥ZT0°0 | 68T0°0 | 8ZE0°0 | 9L£0°0 | LEVO'0 | 9TS0°0 | TZ90°0 | 0L£0°0 | TEGO'0 | £SET'0 | 8¥0Z0 | SKRE'D | &0
LFE00 | FLEOD | SFO0°0 | BEL0'0 | SSB0°0 | 900T'0 | ¥OZT'0 | ¥BYI'0 | Z68T'0 | SYSZ'0 | LvLE'0 | 0R99°0 | 8D
8OE£0°0 | 9S50°0 | £560°0 | 880T°0 | LSZT'0 | €4FT'0 | 6SLT°0 | TSTZ'0 | 6TL2'0 | OT9E°0 | 66TS'0 | €£88°0 | L0
88¥0°0 | ¥EL0°0 | ZSET0 | 92¥T'0 | £¥OT0 | 0Z6T'0 | €822°0 | 9447'0 | €8¥E'0 | TLSE'0 | 99¥9°0 | ¥990°T | 9%
a090°0 | OTE0'0 | TFST'0 | €SLT'0 | STOT'O | LVET'0 | 0BLZ'0 | SOEE'D | €6TH'0 | OSPS'0 | TESL'D | TRIT'T =}
€TL00 | TROT'D | €2BT'0 | €90T'0 | €LET'0 | LSLT°0 | ¥SCE'D | OZEE'D | SS8F'0 | LSZ9'0 | €098'0 | GGYE'T 0
6E80°0 | 2SZTI0 | L602°0 | 9/€2°0 | 6TLE0 | TSTED | LOLE0 | L¥vP'0 | 9L¥5'0 | #00L°0 | 0ZS6°0 | €99%'T | €9
€S60°0 | BTFT'0 | ¥9£2°0 | +£92°0 | #S0€°0 | 0€SE’0 | ovIvr'0 | Lrev'0 | T909°0 | 8694°0 | T9E0'T | 9048°T | 20
990T°0 | T8ST'0 | ¥292°0 | €962°0 | LLEE'0 | GERE'D | GS5¥'0 | €ZVS'0 | ¥T99°0 | 8¥EB'0 | LET'T | G991 0
8/TT0 | ¥WLT'0 | L4820 | ¥FEZE'D | TROE'D | L¥EZF'D | €660 | 8/8S0 | BETL'0 | 8G68°0 | 9GBT'T | €TSL'T 0
£ ST z 6T | 8T | LT [ 9T | T | #7T | €T | T7T | 17T '

tndu Hp fd Iy

wxeAdiadsu Lo 191nimes suHealdieged) iuLondaedey — 1°g efivwrge |

3433-114-23566247.P3

124



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

NMPUNOXEHUE T

Cnuncok BHyTpeHHuUX curHanos MK3IM-Mukpo

Craryc 0 Crp. Cratyc 1 Crp.
3anpet AlNB 73 BkntoueHo 79
Bxog, Tpurrepa «bnok AMB» 73 OTKANtOYEHO 79
Bnok AMNB 73 PMo 79
BK/1 no AMNB 74 PMB 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 Ksutnposanue 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 MNyck 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 curH 33
Heuncnp MK3M - MNyck 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 N3 61
ABapwa 92 Hewncnp N3LW 61
Bbizos 92 - -
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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
Myck 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

Crartyc 6 Crp. Craryc 7 Crp.
™ 55 Myck YPOB no | 76
TN curH 55 Myck YPOB 76
TN TAMXKENbIN NYyCK 55 YPOB 76
TN 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
3H® 52 3Mn-1 67
3H® curH 52 Myck 3MN-2 67
Myck 3NT 54 3nn-2 67
3NT 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
labapuTHbIM YepTek Kopnyca MK3M-Mukpo 2.0M

B e

157
168
146

0 [ECEEEREEFEHew w4
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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,

3a4Hero npucoeamHeHuaA

168
146

10,5

134,5
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PykoBogacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

[abapuTHbIV YepTexk Kopnyca MK3M-Mukpo 2.0 n 2.04,

nepeaHero npucoeguHeHns

104
146
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PykoBogcTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

NMPUNOXEHUE E

MopgKntoyeHme Lenei gewyHTMpoBaHma K MK3MN-Mukpo 2.04

MIEM=Mukpo 2.0

TA-A (10P)
X1:1
2112 2K
1A
— X1:2
TA-C (10P)
y -
1 2112 2 E
IC
— X1:4
YAAT
{ X1:7
O
X1:8
YAAZ
{ X1:9
au2
- X110
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