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MepeueHb COKpalleHUi

- aBTOMATUYECKUI1 BBOA, pe3€epBa;

- aBTOMATUYECKOE NMOBTOPHOE BK/IOYEHUE;

- aBTOMATU3MPOBAHHAA CUCTEMA YNPaBAEHUS;

- aBTOMATWKa ynpaB/ieHus BbiKaloYaTenem;

- aBTOMATUYeCKanA 4YacToTHaA pasrpyska;

- 6POCOK TOKa HaMarHUYMBaHUA;

- BbICOKOBO/IbTHbI BbIK/IlOYATENb;

- BHELHee OTKIoYEHME;

- BPEMATOKOBAA XapaKTepUCTUKA;

- AATYMK AYrOBOM 3aWWmThI;

- ANCKPETHbBIN BXOA;

- lyroBas 3alLuTa;

- 3alLMTa OT ACUHXPOHHOIO PEXKMMA;

- 3em/1AHan 3awmTa (OT 3aMblKaHMI Ha 3eMII0);
- 3aWMTa MAKCMMAJIbHOM MOLLHOCTHU;

- 3alLMTa MMHUMANbHOTO TOKa;

- 3aLLMTa MMHUMANbHOTO HaNpPAXKEHUS;

- 3alUMTa OT HECUMMETPUU HaNPAXKEHWUN;

- 3alLMTa OT HECUMMETPUK Ha3HbIX TOKOB;

- 3alLMTa OT NOBbIWEHMA HANPAKEHUS;

- 3aluMTa OT My/bCaLmii TOKa;

- 3alMTa OT NOTEPU NUTAHUS;

- KOHTPO/Ib UCMPABHOCTU LLeneit HanpsXXeHus;

- IoTMYeCKan 3almTa LWKH;

- MMKPOKOHTPOIEPHAA 3aLUmMTa NPUCOEUHEHNA;
- MaKCMManbHasa TOKOBaA 3aLMUTa;

- MECTHOE ynpaB/eHue;

- NONIOXKUTENbHOE HanpaB/ieHNe MOLLHOCTU (OT LWWH B INHUIO);
- OTpULATe/IbHOE HanpPaBNEeHNE MOLHOCTH (K WMHAM OT IMHUW);
- HOMUHA/bHbIV TOK OTK/IIOYEHMA BbIKAOYATeNs;
- HEMCNPABHOCTb LLenei HanpaKeHus;

- 0aHOda3HOe 3aMblKaHME Ha 3eMIto;

- OpraH HanpaBAEHMWA MOLLHOCTY;

- NepPCOHaNbHbIM KOMMNbIOTEP;

- NaHeNb YyNPaBAeHUA U UHANKaLMK;

- py4HOE BK/IOYEHUE;

- py4HOE OTK/OYEeHUE;

- pene NoNoMXKeHWA BKIYEHO;
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PNo - pene NoN0XKEHUA OTKAKYEHO;

CMn OTKN - CaMONpPOU3BOJ/IbHOE OTK/IIOYEHUE BbIKAOYaTeNs;

™ - TenensmepeHue;

TH - TpaHCPOPMaATOP HaNPAXKEHMUS;

TC - TenecurHannsaums;

T - TpaHchOpPMaTOPp TOK3;

TY - TeneynpasfeHue;

TTHN - TpaHchopmaTop TOKa HyNEeBOM NOCNe0BaTENIbHOCTH;
T - Tena0Ban neperpyska sN1eKTPUYECKOro Asuratens;
TY - TeneynpasfieHue;

ya - YPOBEHb A0CTYNa;

YMT3 - yCKopeHune MT3;

YPOB - YCTPOWMCTBO pe3epBMpPOBAHMA OTKA3a BbIKNtOYaTeNs;
Xn - XONOAHbIN MYCK Harpysku;

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

oM - 9/IEKTPOMArHuT;

Ucw - HanpaXeHne cOOpPHbIX LWKH.
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HacTtoAuiee pyKoBOACTBO MO 3KCMAyaTaLMW NpeAHa3sHaYeHO ANA O3HAKOMJ/IEHUA C
TEXHUYECKUMU AAHHBIMU, KOHCTPYKLUMERN, YCTPOMCTBOM, NPUHLMMOM paboTbl U NpasBu-
NlaMU 3KCNIYaTaLMM MUKPOKOHTPOIIEPHOM 3aWuTbl NpucoeamHernin MK3M-Mwkpo 2.0.

Bok paspaboTaH B cooTBeTCTBUE C TpeboBaHnamM PL, 34.35.310-97 «Obwwme TexHu-
Yyeckne TpeboBaHMA K MMKPOMPOLLECCOPHbIM YCTPOMCTBAM 3aLUMTbl M aBTOMATUKM SHep-
rocuctem» ¢ cobaogeHnem Heobxoanmbix TpeboBaHNI A4 NPUMEHEHNA HA NOACTaH-
LMAX KaK C MOCTOAHHBIM, TaK U C NEPEMEHHbIM (BbINPAMIEHHbBIM NepPeMeHHbIM) onepa-
TUBHbIM TOKOM.

K akcnnyataumum 610Ka fonycKaloTca AMLa, M3yYMBLUME HACTOALLMIA AOKYMEHT, nac-
NopT, MUMeloLLMe COOTBETCTBYIOLLYIO Fpynny AOMNYCKa M NOATOTOBKY B 06/1aCTW NPOMBILL-
JIEHHOW 9NEeKTPOHMKN Y MUKPOMNPOLLECCOPHOM TEXHUKM.

MpeanpuATHE-N3roToBUTEIb MOXKET BHOCUTb U3MEHEHMA B YCTPOMCTBO, CBA3AHHbIE C
€ro ycoBepLleHCTBOBAHWEM, B LIE/IOM He yXyALuatolme ero XxapakTepucTukmn n He oTpa-
eHHble B JaHHOM J0KYMEHTe.

BHumaHue!
He BK/IlOYaTb YCTPOMCTBO A0 M3YYEeHUs HACTOALLEro PYKOBOACTBA NO 3KCM/yaTaLuu.

BHumaHue!

[aHHoe pyKoBOACTBO npegHasHayeHo ana 6nokos MK3M cneayowmx moandmka-
unin:

MK3M-Mwukpo 2.0M

MK3M-Mwukpo 2.0

MK3M-Mwukpo 2.0[,
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1 HASHAYEHUE

MWKPOKOHTPONIEPHOE YCTPOMCTBO 3aWMTbl MpeAHa3sHAYeHO ANA BbINOJIHEHUSA
bYHKUMIA peneliHoM 3alunTbl, aBTOMATUKK, YNPABAEHUA U CUTHaAU3aL MK NpucoesmHe-
HWIM HanpaxeHnem 6-35KB Ha NoACTaHUMAX C NEPEMEHHbIM, BbINPAMIEHHbIM NepemeH-
HbIM M NOCTOAHHBIM ONEPaTUBHbLIM TOKOM.

Bnok obecneymBaeT GpyHKLMM 3aLLMTbI U aBTOMATUKM BO34YLIHbIX U KabesbHbIX /K-
HWI 3neKTponepeaayu, BblkaoYaTenen pacnpenennTesibHbIX YCTPOICTB, PEKI0Y3epos,
TpaHchOpMaTOpPOB MOLLHOCTLIO A0 6,3MBA 1 anekTpoaBUuraTeneit MowWHocTbo o 4MBT.

YcTpoicTBo 6/10Ka NpegHasHayYeHo A5 YCTaHOBKM B pesieiHbix oTcekax KCO, KPY,
KPYH, KT, Ha peneiHbiXx NaHeNAX U NyabTax yNpaBJAeHUA 31eKTPOCTaHLUIA U NoACTaH-
7178

Bnoku moryT Bkatoyatbea B ACY Tl v nHGOPMaLIMOHHO-YNpaBAAoLWMe CUCTEMBI B Ka-
YyecTBe NOACUCTEMBI HUMKHErO YPOBHA. YCTPOMCTBO BbIAAET HA yAaneHHble pabouve me-
CTa 3KCMNYaTaLUMOHHOIO M AUCNETYEPCKOro NepcoHana MHPOPMaLMIo O NOTOKEHUN KOM-
MYTaLMOHHOrO annapara, 3aperncTpupoBaHHyro MHGOPMaLMIO aBapUMHbIX COBbITUI, Te-
KyLLyto MHGOPMALMIO MO BCEM KOHTPOIMPYEMbIM NapameTpam.

Tabanua 1.1 — OyHKUMM 3aWMT M aBTOMATHKN

Kon-so

Ha3ssaHue Koa ANSI -
cTyneHewn

MT3 ¢ OHM 1 BO3MOKHOCTbIO:
e yyeta X[ Harpy3ku 50, 51, 67 2
e KoHTpona bTH

MT3 ¢ OHM 1 BO3MOHOCTbIO:
e yyeta X Harpy3ku
e KoHTpona bTH
e Bblbopa 3aBMcumon BTX 50, 51, 67 2
® KOMOBWHMPOBAHHOTO MYCKa MO HAMPAXKEHWUIO
® YCKOpPEeHMA nocne BkAYeHma BB
® NeCTBMA Ha CUTHaA

33 ¢ OHM u BO3MOXHOCTbIO:
e nycka no HanpsxeHuto 3Uo
® [EeNCTBMA HA CUTHAN

33 ¢ BO3MOXHOCTbIO:
e nycka no HanpsxeHuto 3Uo 51G, 59N 1
® [1eCTBMA HAa CUTHaN

51G, 59N,
67N
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Tabamua 1.1 — PyHKLUMM 3aLWNUT M aBTOMATUKK (NPOS0NKeHMe)

HasBaHue Koa ANSI Ron-so
cTyneHeu
3MH 27 2
3MH 59 2
3HH 47 1
KUH 60 +
3AP 40 1
3MT 37 1
3H® 46 1
3NT - 1
Tennosas mogenb 3/, ¢ 3aWMUTON OT NeperpysoK, ¢ BO3-
MOHOCTbHO:
® 33UMTbl OT TAXKENIOro Nycka 48, 49M, +
® OrpaHMYyeHMA Koan4ecTBa NycKoB 51LR, 66
® npeaynpexaeHMA NOBTOPHbIX MYCKOB, MPU KOTOPbIX
Hen3bexHo cpabaTbiBaHWe 3aWUTbI OT Neperpysku
N3 napannenbHOro n nocneaoBaTesIbHOro TMNOB - +
[13 OT BHELWHWX YCTPOICTB C KOHTPOJEM MO TOKY - 1
3MM cuOHM M BO3MOKHOCTbIO BbIOOpa TMNA KOHTPOIU- 32p, 320 )
pyemoli MOLHOCTH
3MM ¢ OHM 1 BO3MOKHOCTbIO NMYCKa NO HaNPAXeHUIo - 2
AYP c YAMB 81U +
Mpuem u BbinoaHeHne komaHg AYP/YATB OT BHELIHMX ) +
ycTpomncTs
OTKOYEHWE OT BHELLHWUX 3aLuT - 2
YPOB 50BF +
ANB 79 4 unkna
ABP - +
AYB - +
[unarHocTuKa BbikaoyYaTens - +
BO3MOKHOCTb MUTAHWA 3aLLMUTbI TO TOKOBbIX Lienen™ - 2 KaHana
[JewyHTuposaHme 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

Usmepseman BennMumHa 0603HaueHne
®dasHble TOKK la, Is, Ic
TOKM CUMMETPUYHbIX COCTAaBAAIOLLNX 11, 12, 3lo
dasHble HANPAXKeHUs Ua, Us, Uc
JInHelHble HanpAXKeHUs Uas, Usc, Uca
HanpAaxeHna cMMMeTPUYHbIX COCTaBAAKOLMX Ul, U2, 3Uo
YpoBEeHb HECUMMETPUM MO TOKAM U HaNPAXKEHUAM Ni, Nu

Fi la/Usc, Fils/Uca
Yribl mexay TOKaMu U HanpaXKeHNnAaAMn .
Filc/Uas
CymmapHaA akTUBHaA, peakTUBHaA, NONHAA MOLLHOCTb P,Q,S
ModaszHasa akTMBHas, peaKTMBHas MOLHOCTb Pa, P, Pc, Qa, OB, Qc
KoaddurumeHT MOLLHOCTU Harpy3ku cos Fi
YacroTa F
TennoBOW MMNYAbC Neperpyskn Bt
Tabnnua 1.3 — CY4ETYMKM, PErUCTPATOPbI U MPOTOKO/IMPOBaHME
Ha3ssaHue Konunuectso
CyeTumKmM cpabaTbiBaHWA 3aLLUT
CYETYMKM KOMMYTaLMI BbIKAOYATENS
CYeTYMKM aKTUBHOM U PEeaKTUBHOW 3Heprum ana HM+ -
CYeTUMKM aKTUBHOMW N PeaKTUBHOM sHeprum ana HM- ---
CyeTymKmM OCTaTOYHOrO pecypca BB
MpPOTOKONbI USMEHEHWI YCTaBOK 4000
MpPOTOKOAbI COOLITUI 8000
MpOTOKOAbI aBapUiA 1000
MpoToKonbl KoMmyTaLmii BB 8000
MpoTOKONbI U3MEHeHUA pecypca BB 4000

Pervctpatop napameTpoB Harpysku

160 yacos ¢ warom 1c

Lndposoit ocunnnorpad

100 ocumnnorpamm,
o1 400 po 5000 cekyHA,
(B 3aBMCMMOCTU OT Bbl-

6paHHoOro wara auc-

KpeTusaumm)

10
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Tabnvua 1.4 — CepBuCHble GyHKLMM

Ha3ssaHue

Teneynpasnexue BB, TU, TC

CB060HO NPOrpaMmmupyemble AUCKPETHbIE BXOAb! U BbIXOAbI

XpaHeHWe yCTaBOK B SHEProHe3aBUCUMOM NaMATH

MocnepoBatenbHbilt HTEpPdelic RS485 ¢ npoTtokosom obmeHa MODBUS RTU

USB uHTepdelic

BO3MOKHOCTb 3a1aH1A YCTAaBOK NPU OTCYTCTBUM ONEPATUBHOIO NUTAHUSA (NUTaHMeE
ycTpoiictea ot USB)

BCTPOEHHbIN CUMBObHBIM MHAMKATOP W KNaBuaTypa 414 3343aHUA YCTaBOK U Npo-
CMOTpa TeKYLMX NapameTpoB

PelaKTMPOBAHWE YCTaBOK B aBTOHOMHOM pexume (6e3 NnogKaoueHus K 3awmTe)
[Be rpynnbl yCTaBOK 3aLLUT M aBTOMATUKM

HecKo/IbKO ypOBHeN A0CTyna K HAaCTpoMKe U KoHGUrypaumm

CBeToAMOAHAA UHAMKALMA cpaboTaBLUMNX 3aLmT

Yacbl peanbHOro BpEMEHMU C KOPPEKTUPOBKOW M BO3MOXKHOCTbIO CUHXPOHM3ALLMMU
yepes ACY

MacTep HacTPOWKuM
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2 TEXHWYECKME XAPAKTEPUCTUKU
2.1 Knumatuueckue ycnosuma sKcnayataumm

Ycnosua akcnayataummn 610Ka LOMKHbI UCKOYATh BO34ENCTBUE MPSAMOro COHEY-
HOro M3/y4YeHus, npamoe nonagaHve aTMmochepHbIX 0CaZKOB, KOHAEHCALMIO BNaru u
Ha/Zinymne arpeccmMBHOM cpesabl.

Tabanua 2.1 - KnumaTtnyeckue ycioBus sKcnayaTaumm

Knnmatumyeckoe ncnonHenume (no NOCT 15150) YXN3.1
6 5 _
[nanasoH paboumx 3HaueHM TemnepaTypbl (NpeaesibHble 3Ha 40° + +55°C
yeHus)
OTHOCWTEIbHAA BAAXKHOCTb BO34yXa (cpegHerofoBoe 3Haye-
o) Ayxa (cpeaneroa < 80% npu 25°C

Tun atmocdepbl N0 COAEPIKAHUIO HA OTKPLITOM BO34YXE KOPPO-
3MOHHO-aKTUBHbIX areHTOB

[nanasoH pabounx 3HaYeHUn atmocdhepHOro AasneHnn 75 +106,7kMNa

BbicoTa Hag, ypoBHemM mopAa <2000m

2.2 KOHCTPYKTUBHOE UCNONHEHne

KneMmHble KONOAKM Lenei NUTAHUA, BXOAHBIX U BbIXOLHbIX Llenei AonycKatoT npu-
coefvHeHWe NoJ BUHT OAHOIO UAM ABYX OA4MHAKOBbIX MPOBOAHWKOB OBLLMM cevyeHrem
00 2,5MMZ BK/IIOYUMTENbHO U ceuyeHnem He meHee 0,5MM?2 KaxAabli.

Tabnnua 2.2 - KOHCTPYKTUBHOE UCMONHEHNE

lpynna mexaHu4yeckoro ncnonHenus (FOCT 30631-99) M7
Ce?CMOCTOMKMOCTb no MSK-64 npu ypoBHe yCTaHOBKM Haf, Hyne- <9 621108
BOW oTmeTKoM 4o 10m (30546.1-98)

CreneHb 3awWuTbl ana 060104kn 6noka (FTOCT 14254-96) IP40

CTeneHb 3aWMTbl 418 pa3beMHbIX KOHTakToB (FTOCT 14254-96) IP20

Cnocob 3almMTbl YeNOBEKA OT MOPAXKEHMUA INEKTPUYECKUM TO-
Kom (FOCT 12.2.007-75)

McnonHeHne KoOHTaKTHbIX coeguHeHnin (TOCT 10434-82) Knacc 2

knacc |
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PykoBoacTBo no akcnayataumn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

2.3 dneKTprUUyecKaa NPOYHOCTb U30NALUN

BioK pomkeH 6bITb 06s3aTeIbHO 3a3emeH. Ha TbiibHOW CTOpoHe Kopnyca 610Ka
BbIBEAEH BUHT A4/1A NOAK/NOYEHUA 3aLLMTHOIO 3a3emieHns K 06LLemy KOHTypy 3aseme-
HWA. 3a3emAAOWMIA NPOBOA A0/KEH bbiTb He 6onee 2 MeTPOB U cedeHneM 4mm?2.

Tabanua 2.3 - dneKTpuyeckasn NPoYHOCTb U30aALNUN

ConpoTuBieHne U30NALUN BCEX HE3ABUCHMMbIX Lienen yCcTpon-
CTBa OTHOCUTENILHO Kopnyca u mexxay coboii npu 5008
BblaepkunBaemoe ucnbiTaTe/IbHOE HaNpAXKeHUe NepemeHHoro
TOKa MeXAy BCEeMM HE3aBUCUMbIMU LEenAMW OTHOCUTENIbHO
Kopnyca u mexay coboit

Bblaep»MBaemoe McnbiTaTe/ibHOE MMMYAbCHOE Hanpa)eHue | 5kB;1,2mkc/
MeXKAy BCEMU HE3aBUCUMbIMM LLeNAMMU OTHOCUTENIbHO Kopnyca | /SOMKC ¢ MHTep-
n mexay cobon Ba/om 5¢

>100MOm

2,3kB;500y,
B TeyeHune 1muH

2.4 dneKTpOMarHMTHaA COBMECTUMOCTb

BNOK Npu NoAaHHOM HanpPAKEeHUU ONepaTUBHONO TOKA COXpaHAeT GYHKLMOHNPOBa-
Hue 6e3 HapyweHuii 1 cboeB Npu cneayoLWmx BO34eNCTBUAX.

Tabnvua 2.4 - IneKTpOMarHMTHas COBMECTUMOCTb

CreneHb McnbiTaTenbHbln
YKECTKOCTU YPOBEHb

Tun nomexm

MarHuTHoe noJsie NPOMbILWAEHHON Ya- 4 30A/m (HenpepbIBHO),
croTbl (IEC 61000-6-2, IEC 61000-4-8) 300A/m (1c)
PagmoyactoTHOoe  aneKTpomarHuTHoe
none (IEC 61000-4-3)

3 10B/m

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

dneKTpocTaTUYEcKne paspsaabl
(IEC 61000-4-2)

MUWKpPOCEKYHAHbIE  MMMY/AbCHbIE MO-
mexu 6onbwoi  sHeprumn  1/50MKc, 4 4kB
6,4/16Mmkc (IEC 61000-4-5)
HaHoceKyHAHblE UMMYAbCHbIE MOMEXU
(IEC 61000-4-4)

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

4 2KB, 5/50Hc

3 2,5KB Ha vactoTte 1My,
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2.5 AHanorosble BXoAbl

YCTpoNcTBO NPaBuIbHO GYHKLMOHMPYET NPU U3MEHEHUW YacTOTbl BXOAHbIX CUTHa-
noB B gnanasoHe 45 — 55y, Mpun aTom AONOAHUTEIbHAA NOrPELUHOCTb NAapPaMeTpPOoB cpa-
6aTbIBaHMA U3MEPUTE/bHBIX OPFraHOB YCTPOMCTBA He NpeBbIWwaeT £3% OTHOCUTE/IbHO Na-
pameTpoB cpabaTbiBaHWA HAa HOMWHANbHO YacToTe.

Tabnnua 2.5 - MapameTpbl aHAaNOroBbIX BXOA0B

HomunHanbHaA YacToTa NnepeMeHHOro Toka 500y,
Pabouunit gManasoH 4acToTbl NEPEMEHHOTO TOKA 45 —-55Ty
Konnyectso BXxo40B n3amepeHusa TOKOB 3
N3mepsaembie TOKK Ia, Ic, 3lo
HoMWHanbHbIM BTOPUYHBIN $a3HbIN TOK 5A

TOK TepMUYECKOI CTOMKOCTM AANTENbHO 10A

TOK TepMUYECKOI CTOMKOCTU KpaTKOBpPeMeHHOo, B TeyeHun 10c | 30A

TOK TEPMUYECKOM CTOMKOCTU KPaTKOBPEMEHHO, B TeyeHuu 1c 150A

[nanasoH namepeHua TokoB a3 BO BTOPUYHBIX BEIMYMHAX 0,2 —200A
OCHOBHaA OTHOCUTENbHAA MOTPELHOCTb M3MepeHus dasHbIX 2%

ToKoB (B AnanasoHe ot 0,2lHom ao 20IHom) -
[Jnana3oH nsmepeHuma Toka 3lp BO BTOPUYHbBIX BEIMYMHAX 0,005 —-25A
OCHOBHaa OTHOCUTE/IbHAA NOrPeLHOCTb U3MepeHua ToKa 3l +2%
Konnuectso BX04,0B U3MEPEHMUA HANPAXKEHUN 3

Cxema 3TH Uan, Usn, Ucen

M3mepaemble HanpaKeHUA
Cxema 2TH | Uas, Usc, 3Uo

HomuHanbHoe BTOPUYHOE HanpaXeHue 100B

[nanasoH nsmepeHus HanpaKeHW BO BTOPUYHBIX BesiumHax | 1,5 —160B

OCHOBHaAa OTHOCUTE/IbHAA norpewHoOCTb U3amepeHnAa Hanpaxe-

H £3%

HUN

OcHoBHaA abcontoTHaA norpewHoOCTb namepeHmnAa 4actoTbl <+0,01My
<10,

cetun
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PykoBoacTBo no akcnayataumn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

2.6 incKkpeTHble BXOAbI U BbIXOAbI

[ncKpeTHble BXoAbl 06ecneunBaloT raibBaHUYECKoe pasgeneHne BHYTPEHHUX Le-
nem yCTPOMCTB OT BHELWHMX Lienei, npeaHasHayeHbl 418 paboTbl Ha NOCTOAHHOM UK Ne-
pEMEHHOM OMEepPaTUBHOM TOKE W WMMEIOT NOPOroBbl 3/1EMEHT A/A pasrpaHUyeHus
YPOBHA cpabaTblBaHMA normyeckol «1» n normyeckoro «0». YpoBeHb U30NALUN MEXKIY
BXO/ZHOW LLeMNblo OTHOCUTE/IbHO KOPMYCa U MeXAay OCcTaNbHbiMM Lenamun —3750B B Teue-
Hue 1 MUHYTBI.

BHumaHue!

ﬂ.VICKpETHbIe BXOoA4bl paCCLWITaHbI Ha nogKknt4vyeHne K UCTOYHUKam NOCTOAHHOIoO Uaun
NnepeMeHHOro HanpsXeHus cuHyconganbHoi Gopmbl ¢ yactoTor 50y, Mpu nogxntoye-
HUM BXOZO0B K UCTOYHMKAM NUTaHUA ¢ GOPMOI CUTHANA, OTAIMYHOM OT CUHYcoMAbl, pabo-
TOCNocobHOCTb ANCKPETHbIX BXOA40B HE rapaHTUpyeTCcAa.

Tabnvua 2.6 - NMapameTpbl ANCKPETHBIX BXOA,08

Konnyectso Bxoa08 4
HomuHanbHOe HanpaXeHne BXOAHbIX CUTHAN0B ~/=220B
YpoBeHb HanpsAXXeHUA HageKHOro cpabatbiBaHUA >140B
YpoBeHb HaNpAXKeHUA HaAeKHOro HecpabaTbiBaHMA <1008B
[ONVTenbHOCTb BXOAHOIO CUTHaa, AOCTaTOUHOTO Ana cpabaTbl- > 10mc
BaHUA B
MpenenbHo-A0NYyCTUMOE 3HAYEHNE HANPAMXKEHUA BXOOHbIX CUT- 13U
HOM
HasnoB 17HO
MoTpebnsaemas MOLLHOCTb NPU HOMUHA/IBHOM HanpsXeHUn <0,5BT

BbixoAHble Llenu YCTPOMCTBA BbINOJHEHbI C WCMOAb30BaHMEM ManorabapuTHbIX
pene, obecneunBatoLLLMX rabBaHUYECKOe pasfenieHne BHYTPEHHUX Lienen ycTpoincTea oT
BHEWHWX uenei. HommHanbHoe HanpsxeHue msonaumm — 400B (AC), HOMUHaNbHOe
yaapHoe HanpsaxeHue — 4000B (AC). HanpsxeHune npobos:

®  MeXAy KaTyLiKoi u KoHTakTamu — 40008 (AC);

® KOHTaKTHOro 3asopa — 1000B (AC).

INEKTPUYECKUI pecypc Npu pesmMcTUBHOM Harpyske — 6osee 10° npu 8A, 250B (AC).
MexaHunuecknit pecypc — 6onee 2-107.
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PykoBoacTBo no akcnayataummn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

Tabnnua 2.7 - MapameTpbl ANCKPETHBIX BbIXOL0B

KonnyecTtso BbIx040B 4

KoMmyTrpyembiii NOCTOAHHDIM TOK HanpsxeHnem 250B npwm ak-
TUBHO-UHAYKTUBHOW Harpyske M MNOCTOAHHOW BpemeHu po | <0,25A
0,05c

KommyTnpyembii nepemeHHbi TOK HanpsaxeHnem 400B npu
AKTUBHO-MHAYKTUBHOW Harpyske M MOCTOAHHOW BpemeHun ao | <4A
0,05c

KoMmmyTnpyemsblii NnepemeHHbI TOK HanpsxeHnem 260B npu
AKTUBHO-UHAYKTUBHOM Harpyske M MOCTOAHHOW BpemeHu go | <7A
0,05c

Bpems cpabaTbiBaHUA < 10mc

2.7 Bbixoabl AelWyHTUPOBAHUA

BbIXxoAb! AelyHTUPOBaAHUA NpeAHa3HaYeHbl AN BbINOJHEHMA Onepauuii oTKAoYe-
HMA KOMMYTAUMOHHOIO annapaTta ¢ MCNoab30BaHMEM TOKOBbIX M oTkaloveHuAa. Ona
3TOro NPeAyCMOTPEHbI A,Ba KaHaNa, KOTOPbIe BbIMNOJHEHbI Ha 6a3e NoAyNPOBOAHUKOBbIX
3/1eMEHTOB.

CpabatbiBaHWe BbIXOAOB AELYHTUPOBAHMA NPOUCXOANUT Npu cpabaTtbiBaHUU creny-
IOLUMX 3aLUMT:

e MT3;
o 3HO;
e BHewmHsasa [43;
e JI3LL.

Bo3BpaT BbIXOA0B B MUCXOA4HOE COCTOSIHME NPOUCXOAUT NOC/ae BO3BpaTa BCex cpabo-
TaBLIMX 3aALUMT, HO HE paHee Yem Yyepes OAHY CekyHAy nocse mx cpabatbiBaHUA. Takum
06pa3om, CHUXeHNe KoadduLMeHTa BO3BpaTa M NpoBEPKa Ha Ha4eKHOCTb cpabaTbiBa-
HWA A1A TOKOBbIX 3aLLMT He TpebytoTcs.

Tabnnua 2.8 — MapameTpbl BbIXOAO0B AELYHTUPOBAHUSA

TOK TepMUYECKOI CTOMKOCTM AAUTENbHO 10A

TOK TepMUYECKOI CTOMKOCTM B TeyeHue 1c 100A

MaKcMManbHbI KOMMYTUPYEMBIA TOK (amnauTyZHOe 3Haue-

150A
Hue)
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PykoBoacTBo no akcnayataumn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

2.8 OnepaTMBHOE NUTaHUE

YcTpoiicTBo npeaHasHayYeHo A1 paboTbl OT UCTOYHMKA NepPeMeHHOro, BbiNpAMIEeH-
HOTO MEepPemMEeHHOro WAM MNOCTOAHHOro onepaTMBHOro Toka. Mogudukaumm MK3M-
MuKpo-2.0 u 2.0, metoT BO3MOXKHOCTb NMUTAHWNA OT TOKOBbLIX Lienen.

Tabnuua 2.9 - MapameTpbl ONepaTMBHOrO NUTaHMA

HomunHanbHOe HanpAXKeHne onepaTMBHOrO TOKa ~/=220B

Pabouunii AMana3oH YacToTbl NePEMEHHOIO TOKa 45 —55Iy,

Pabouunii gManasoH HanpsaxKeHusa nepemeHHoro OMN (UHom=220B) 85 —265B

Pabouunii gManasoH HanpaKeHusa noctoaHHoro OMN (UHom=220B) 120-3708B
HomuHanbHOe HanpAXeHue onepaTMBHOIO TOKa =110B*
Pabounii AnanasoH HanpsXKeHUA NOCTOAHHOTO ONEPaTUBHOIO TOKa "
(UHom=110B) >0 -1508
MoTpebneHne uenet onepaTMBHOrO TOKA B COCTOAHUM NOKOSA U Cpa- <3/587
6aTbiBaHMA 610Ka 3aLLUUTDI -

BpemsA roToBHOCTM YCTPOMCTBA K AeMCTBMIO NOCAe NOAauM Hanps- 100mc
YKEHUA onepaTUBHOIO NUTaHUA, He bonee

BpemA roTOBHOCTM YCTPOWCTBA K AEMCTBUIO NPU MUTAHUKN OT TOKO- 150mc

BbIX Llenel (Npy ToKke He meHee 5A), He 6onee

[onycTumblil nepepbiB NUTaHUA OT ONePaTMBHbIX Lienei npu nepe-
MEHHOM HanpsaXeHun nutaHua 220B, npn kotopom MK3IM-Mukpo | 0,5¢
2.0M coxpaHsaeT paboTocnocobHOCTb, He MeHee

Jonyctumbiii nepepbiB NUTAHWUA OT ONEPATMBHBIX LLenei npu nepe-
MEHHOM HanpsaXeHun nutaHua 220B, npu kotopom MK3IM-Mukpo | 2c
2.0 n 2.0[, coxpaHsaeT paboTocnocobHOCTb, He MeHee
MUWHUMaNbHbIM BXOAHOM TOK MO TOKOBLIM Lenam (ogHa dasza) ans
3anycKa 3awmThbl

MoTpebnsaeman MOLWHOCTb MO TOKOBOMY BXOA4Y NPV OTCYTCTBUM
onepaTMBHOro NMTaHuA (Npu Toke 5A), He bonee

MoTpebneHne Toka NpU NUTaHUM YCTPOMCTBa Yepe3 pasbem USB,
Npv OTK/IIOYEHHbIX pesie U OTCYTCTBUM OMNepaTUBHOINO TOKa, He 6o- | <0,5A
nee

2A

10BA

(*) — npu gononHUTENBHOM 3aKa3e.
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PykoBoacTBo no akcnayataummn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

[ns 3aaHMA YCTABOK M CKAYMBAHWUA NPOTOKO/IOB YCTPOMCTBO MOMKET 6bITb 3anUTaHO
oT MHTepdeica USB. CpabaTbiBaHME BbIXOAHbIX pene Npyu TaKOM NMUTAHUKU He rapaHTUpy-
eTcs.

YCTPOICTBO HE NOBPEXAAETCA U He CpabaTblBAET IOXKHO NPU BKIOYEHUM N OTK/IIO-
YeHWUM UCTOYHUKA NMUTAHMUA, NOCAEe NepepbIBOB NUTAHUA 06O AAUTENbHOCTH C Nocne-
OYIOLWMM BOCCTaHOBMEHMEM, NMPU NoAaYe HaNpAXKeHWA OnepaTMBHOIO TOKa obpaTHOW
MONAPHOCTM, NPU 3aMblKaHWUAX Ha 3€MJTI0 B CETU OMepaTUBHOrO TOKa.

2.9 FabapuTHble pasmepbl U Macca YCTPOICTBA, CPOKU CNYXK6bI
[abapuTHbI YepTexK ycTpoicTea npusegeH B MPUNOKEHUN L.

Tabnnua 2.10 - FabapuTHble pa3mepbl U Macca yCTPOMCTBA

labapuTHble pazmepbl 610ka MK3M-Mukpo 2.0M 141x92x168Mm
FabaputHble pasmepbl 610ka MK3M-Mukpo 2.0 / 2.04, 141x135x168mm
Macca 610ka MK3M-Mukpo 2.0M < 1,5kr

Macca 6noka MK3M-Mwukpo 2.0/ 2.04, < 2Kr

Tabaunua 2.11 - Cpoku cny6bl

CpoK cnybbl ycTpoiictBa* 25 net

CpepgHsaa HapaboTKa Ha OTKas3 125000 yacos

(*) — npu ycnosumm nposeseHUA Tpebyembix TEXHUUECKUX MEPOMPUATUI MO 06CNYKU-
BaHWMIO C 3aMeHOM, Npu HeobXOAMMOCTU, MaTEPUANOB U KOMMAEKTYIOWMX, UMEIOLLMX
MEHbLUNI CPOK CyKObI.
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3 PABOTA YCTPOMCTBA
3.1 CoctaB u3genma U KOHCTPYKTUBHOE UCNONHEHUe

YCTPOICTBO BbINYCKAETCA B KOpMyce 3a4Hero npucoegnHeHuns (yctaHoBKa € NOMO-
LLIbI0 BPE3KM B ABEPb) MU NepeaHero npucoeanHeHmn (yCTaHOBKA HA NaHeNb) B cneny-
OWUX MogUPUKaUUAX:

e  MK3M-MuKpo 2.0M — 6e3 nuTaHMA OT TOKOBbIX Lienel u 6e3 BbIXO40B AelyHTU-

poBaHus;
e  MK3M-MuKpo 2.0 — c nMTaHMeMm OT TOKOBbIX Lienel, Ho 6e3 BbIXOA0B AeLYyHTU-
poBaHua;
e MK3MM-Mwukpo 2.0, — c nUTaHWEM OT TOKOBbIX Lienel U C BbIXOAaMU AELIYyHTUPO-
BaHMA.
BHumaHue!

YcTaHOBKa 3alMThl B KOpNyce 3agHero npucoeguHeHus B Kamepbl KCO/KPY ocy-
LLLeCTBAAETCA C NOMOLLbIO BbIpe3a B ABepw (CTEHKE) NpAMOYroabHOro oteepcTus. Kopnyc
610Ka 3aLLMTbl M NOAKIIOYEHHbIE K HEMY BHELLHWE Lenu npu 3Tom byayT HaxoauTbCA BO
BHYTPEHHEM NPOCTPAHCTBE METa/IJIOKOHCTPYKLNN.

bnok 3awuTbl B KOpNyce nepeaHero NnpucoeauHeHUA yCTaHaB/IMBaAETCA Ha NaHeNb
(wwT), BOIPE30B NPK 3TOM He TpebyeTca. Kopnyc 610Ka 3alLMTbl U NOAKNOYEHHbIE K HEMY
BHELWHWeE LLenu npu aTom ByayT HAX04UTbCA Ha NepeaHeit YacT MeTaN/IOKOHCTPYKL M.

Mpw 3aKka3e 0653aTeNIbHO YKa3bIBAWTE BAPUAHT UCMOJIHEHMA Kopnyca!

BNOK 3aLLMTbI COCTOUT U3 HECKOIbKMX NMEYaTHbIX M/1aT, KOTOPble CoAep:KaT BbIXOAHbIe
pas3bembl ANA NOAKNOYEHUA BHELLHUX Lenen, MUKPOKOHTpoAep, nHTepdeicobl RS485 n
USB, manorabapuTHble BbIXOAHbIE pefie, ANCKPETHbIE BXOA4bl U UCTOYHUK NMUTAHUA.

MaHenb ynpaBaeHUa yCTPOMCTBA NpesHa3HaYeHa 418 MEeCTHOrO 0TOBpasKeHMA KOH-
TPO/IMPYEMbIX MAPAaMETPOB, U3MEHEHWSA YCTAaBOK M HAaCTPOEK, MPOCMOTPa NPOTOKO/I0B.

MY conep:KUT KNaBMaTypy ynpaBaeHus, UHAMKATOP U CBETOAMOAbI, OTObparKatoLme
peKumbl paboTbl 6/10Ka.

3.2 PaboTa cocTaBHbIX YacTeii yCTPOMCTBa

1) KaHanbl usmepeHus TOKOB.

YCTPOMCTBO COAEPHKMUT NPOMEKYTOUHbIE TT, NpegHa3HaYeHHble A1 rafibBaHNUYeCKOoM
pa3BA3KM OT NepBUYHbIX TpaHCPopMaTopoB ToKa. MpomeKyTouHble TpaHchopmaTopbl
TOKa 3alLMTbl OT MexaydasHbix K3 paccumTaHbl Ha HOMWHaNbHBIN TOK 5A 1 paboTatoT 6e3
HacblweHna npu BxogHom Toke o 200A. Mo Kaxxkaomy BxoAy npeayCMOTPeHbl ABa Ana-
nasoHa usmepenus, Tabauua 3.1:
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Tabnnua 3.1 — Paboumne ananasoHbl KaHA/IOB N3MEPEHUSA TOKa

YyBCTBUTENbHbIN (0,1+5)lhom

CTaHAapTHbIN (0,1+40)Ihom

MpomeKyTouUHbI TPaHCPOPMATOP TOKA 3aLLUMTLI OT 3aMbIKaHWI HA 3eMJTH0 BbINOIHEH
Ha HOMWHaNbHbIN ToK 0,2A. MNpu paboTte ¢ TTHIM Tmna T3/1, T3/1M, He UMetOLWMUX BO BTO-
PUYHOW Lenu AONOSHUTENbHOU Harpysku, obecneymBaeTcd MaKCMMasibHas YyBCTBU-
Te/IbHOCTb NO NEePBUYHOMY TOKY 3aMblKaHMA Ha 3emsto Ao 0,3A.

2) KaHanbl 3amepeHus HanpsxKeHui.

YCTPOMCTBO COAEPKUT NPOMENKYTOYHbIE TPAaHCHOPMATOPbI HanpsxXeHusa, npegHa-
3HAYeHHble ANA ralbBaHUYECKOM Pa3BA3KM OT NEPBUYHbBIX U3MEPUTENbHbIX TPaHCchOopMa-
TOpOB.

Bnok nossonseT nsmepaTb ABa AMHENHbIX HanpaxeHua Uas, Ugc M HanpsaxkeHue Hy-
nesov nocneposatenbHoctM 3Up. TpeTbe nMHeNHoe Hanpsa)keHue Uac BbluMcaseTcs
YCTPOMCTBOM.

Mpu HeobxoanMOCTN n3MmepeHus dasHbIX HanpaxKeHnn Bxos 3Ug MOXKET UCMONb30-
BaTbCA ANA M3mepeHun dasHoro HanpsaxeHua (Uc). HanpsaxkeHue HyneBoi nocnenosa-
TENIbHOCTU B 3TOM C/ly4ae BbIYUC/AETCA YCTPOMCTBOM. BapuaHTbl NOAKAIOYEHUA Lenen
HanpAXeHua npmeeaeHbl Ha PucyHke 3.1, TeXHUYECKME XapaKTEPUCTUKM NPUBELEHDI B
Tabnuue 3.2.

Cxema 2TH Cxema 3TH
i .
Ua — 1| uab | Ua ——F—1 Ua
Ub > + 2 - N 2 | Obwas mouka
Uc 3 Ube Ub 30w
t 14| o 4 | Obwaa mouka
3Uo - 5 Uc 5 Uc

PucyHoK 3.1 — BapuaHTbl NOAKAOYEHUA Lenen HanpaKeHus

Tabauua 3.2 — MNapameTpbl KAHANOB U3MEPEHNA HAMPAXKEHUN

HomuHanbHOe AeincTeytoLee 3HaYeHWe HanpsaXeHus 1008
[nanasoH nsmepeHui 0-160B
MaKcrmanbHO AONYCTMMAA HeNnpepbIiBHAA Harpyska 250B
Cxema noakntoyeHua uenen TH 2TH / 3TH
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3) AnckpeTHble BXoAbl.

YCTPOICTBO NO3BONAET NPUHATbL OT BHELUHWUX YCTPOMCTB AMUCKPETHbIE CUTHANbI Nepe-
MEHHOMO MM NOCTOAHHOIO TOKA HanpsykeHnem 220B. McnonHeHue 610Ka c gpyrum
YPOBHEM BXOAHOI0 HaNpAXeHWA AO/IXKHO OroBapmMBaTbCA NPU 3aKase YCTPOMCTBA.

Kaxkablli BXOA, BbINOJIHEH C MCNO/Ib30OBAHMEM OMTO/IEKTPOHHOTO NpeobpasosaTtens,
obecneynBaloLLEro rasibBaHWYecKoe pasgaesieHne BXOAHbIX Lenelt oT BHYTPEHHUX Lenei
YCTPOWCTBA C HEOBXOAMMbIM YpOBHEM M3oNALUMK. Ecnmn HET HeobxoaMMOCTU pasaenb-
HOrO NOAK/OYEHUA K UCTOYHWMKY ONEPaTUBHOTO NUTAHMUA, TO BXOAbl MOXKHO BbINONHUTb
C 06LEen TOYKOM NOAKOUYEHMS.

Bce ancKpeTHble BXOAbl ABAAIOTCA CBOHOAHO NpOrpaMmmnpyembimum.

4) UCKpeTHbIe BbIXOAbl.

Bce pene sBastoTcA cBO6OAHO NPOrPaMMUPYEMbIMU.

ECnu yCTPOMCTBO NPUMEHAETCA B CXeMaX Ha NOCTOSHHOM OnepaTMBHOM TOKe, TO ANA
npesoTBPALLEHUA CBAapPMBAHMA KOHTAKTOB BbIXOAHbIX pesie Npu KOMMyTauumM MOLLHOM
WHAYKTMBHOM HArpysku napannenbHo el peKoMeHAyeTcs YCTaHaBAMBaTb 3alUTHbIN
avoga. NMpu kommyTaumm M BbiKAlOYaTENEN B TAKUX LLENAX, YCTAHOBKA NPOMEMKYTOYHbIX
pene obasaTenbHa.

5) BbixoApl AELWYHTMPOBAHUA.

[elwyHTMpOBaHNE NPUMEHAETCA B CXEMAX YNPaB/eHNA BbikAoYaTensmmu 6e3 onepa-
TUBHOrO TOKa. OTK/IOYEHME BbIKOYATENA B TAKMX CXeMax MPOMU3BOAMUTCA 3a CYET TOKO-
BbIX 3/IEKTPOMArHUTOB OTKAOYEeHUA BB, KoTopble BKOYaOTCA Noc/ie40BaTe/IbHO BO BTO-
puyHble uenn TT U B HOPMaNbHOM PEXMME 3aLlYHTUPOBaHbl CUNOBBIMU KOYaMK 3a-
WmTbl. Mpn BO3HMKHOBEHUKU K3 TOKOBaA 3alimTa cpabaTbiBaeT U BblAAET CUTHAN Ha OT-
KNtoYeHune Katoyeit. MponcxoanT aewyHTMpoBaHue 3M OTKIOYEHUs, cpabaTbiBaHWE KO-
TOPbIX NPUBOAMUT K OTK/IIOYEHUIO BbIK/tOYATENA.

MoakAoueHue Lenei AelyHTMpoBaHua K 610Ky npueegeHo 8 MPUTOXKEHUN E.

BHumaHue!

PaboTa Lenei AeWyHTMPOBAHUA He rapaHTUpyeTCcA NpW yCTaBKax TOKa cpabatbiBa-
HUA HUXKe S5A.

TOKOBbI€ 3/1IEKTPOMArHUTbI BbIKAOYATENA LOMKHBI UMETb HOMUHA/bHbIN TOK cpaba-
TbIBaHWA 5A. MpyM HOMUHANbHOM TOKe CpabaTbiBaHUA 31EKTPOMArHUTOB BENMYMHOM B 3A
BO3MOHO CaMOMNPOMN3BO/IbHOE OTK/IOUYEHUE BbIK/IOYMaTeNA 3@ CHET OCTaTOYHOrO HanpA-
YKEHMA Ha 3amMKHYTOM Katove LU (nopsaaka 1 —1,2B).
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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
O0MNOJTHUTE/IbHYIO CUTHAIM3ALMI0 UCNPABHOMO COCTOSHUA YCTPOCTBA U PEXKMMbI €ro pa-
60TbI (Tabnnua 3.3).

Mo yMonYaHM1IO Ha MHAMKaTOpe OTOGPAXKaOTCA OCHOBHbIE TEKYLLME NapameTpbl 3a-
WMLAeMoro npucoeamHenus. NepemeleHme No MeHI, M3MEHEHWNE YCTAaBOK OCYLLLECTB-

NAETCA C NOMOLLbI0 KHOMOK ynpasneHun (Tabauua 3.4).

Tabnnua 3.3 - CBeTogMoaHan cMrHaamsaums

HasBaHue

3eN1eHbIMm

CocrosHue Pacwudposka
cBeTogMoaa
MocTtoaHHOe cBEeYeHne
3e/IeHbIM C KpaTKoBpe- .
UcnpaBHOe cocToAHKMe yCTpoMncTBa
MeHHbIM NPOMapruBea-
KoHTponb
HUem
MocTosHHOE cBeYeHune C6ol1 B paboTe nporpammsi yCTpPoOn-
3e/1eHbIM WK He ropuT | cTBa
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 BkntoueHune BB no AMNB
KpacHbIM
Muratowmii KpacHbI MNyck 3awmTtbl MT3
MT3 MNocTo oe cBeyeHne
CTOSIHHOE CBEYEHM
CpabaTtbiBaHne MT3
KpacCHbIM
Muratowmii KpacHbI Myck 3awmTbl 033
033 n
OCTOAAHHOE cBeYeHune
CpabaTblBaHMe 3awwmTbl oT 033
KpPacHbIM
MocTosaHHOE cBeYeHue Bblno aBapuiiHoe cobbiTue,
KpacHbIM aBapUNHbIN NPU3HAK YCTPAHEH
Asapus p p p ycTp

MuramoLwmii KpacHbIn

ABapwuitHoe cobbiTne,
aBAPUIHBIV NPU3HAK He yCTpaHeH

22
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Tabaumua 3.3 - CBeTOAMOAHAA CUTHANU3aLMA (NPOAOKEHME)

HassaHue
CocrosHue Pacwudposka
cserogmoaa
MocToAHHOE cBeveHne Bblna BbiABNEHA HENCNPABHOCTD,
KpacHbIM HenCcnpaBHOCTb YCTPaHeHa
Heucnp

MuratooLwmii KpacHbIN

HeucnpaBHOCTb BbifBJEHA, HO He
ycTpaHeHa

He roput

lNonoxkeHne BbIKAOYATENA He OT-
cnexxusaetca

MNocToAHHOe cBeYeHue

3eN1eHbIMm

BbIKntoyaTenb OTKAOYEH

MonoxeHune Bbl-

MocToaHHOE cBeYyeHUe

KAovaTena BbIKntouaTeib BKAOYEH
KpacHbIM
MNonepemeHHoe cBeve- MonokeHune BbIkNKOYaTENA He onpe-
HUe KpacHOoro u 3ene- AeneHo  (HeucnpasBHOCTb  Lenel
Horo ynpasfieHus)
Tabanua 3.4 — HasHayeHne KHOMOK ynpaB/ieHua
0O603HauyeHne Ha3ssaHue HasHauyeHue
1. Bxog, B meHto
= Beog, 2. MNoAaTtBepXaeHWe BBOAA YCTaBKM UAU
KOMaHAbl
1. Bbixoa 13 MeHIo
m OTmeHa A
2. OTmeHa BBOAA YCTaBKM AN KOMaHAbI
BosBpart KButnposaHue 3awwmt
BBepx, BHU3 1. Hasuraumsa no meHio
o .
BNIEBO, BNPaBoO 2. BBog, ycTaBoOK
OaHoBpeMeHHOe Ha)KaTue ABYX KHOMOK
EE OTkntoveHne BB A P ABY
— OTKAtoYeHue BB c nynbTa
OpHoBpeMeHHOE HakaTue ABYX KHOMOK
“E BkntoyeHne BB A P ABY
— BK/ItoYeHne BB c nynbTa

[na ynpasneHus BblKNOYaTeIeM C IMLEBOW NaHENWN YCTPOICTBA B NepByto ovepesb
HeobxoAMMO NPoOBEpPUTb, paspeLleH NN AaHHbIN GYHKLMOHAN B HACTpoMKax 610Ka. Ans
3TOro Heo6X0AMMO NPOBEPUTL COCTOAHME Katoda S15 (cm. Pasgen 4.3). Ecam ynpasnexue
He pa3peLleHo, TO NPY HAXKaTUM Ha KHOMKK ynpasneHns BB Ha nHaAnKaTope byaeT BbiBO-
AnTbea coobuieHme «PyHKLMA 3abN0KMpOBaHa».
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Mpouecc ynpaBneHWs BbIK/AOYATE/IeM OCYLLECTBAAETCA TPEeMA KHONKamu: «Bkto-
YnTb», KOTKAUUTEY U «PUKCALMA KOMaHAbI», U3 KOTOPbIX NepBble ABe OTBEYAIOT Herno-
CPeACTBEHHO 3a BbINO/IHEHME KOMaHAbl COOTBETCTBYOLWEN KoMMmyTaumu. KHonka «Puk-
cauuMsa KOMaHAbl» (MMeeT 3Ha4YOoK BbIK/AOYaTeNs) NpegHasHavyeHa AN NOATBEPXKAEHUSA
TOro, YTO NO/NIb30BaTENb OCO3HAHHO OCYLLECTBAAET KOMMYTALMIO BbIK/tOUATENS.

Mpouecc BKAoYeHUs (OTKAOUEeHUA) BB ¢ nnLeBO NaHeNn yCTPOMCTBA OCYLWEeCTBAA-
eTcA CAeayroWMMM 3Tanamm:

1) npoBepUTb, YTO KOMMYTALMOHHbIW annapaTt OTK/oYeH (BK/lOYeH), 0 Yem cBuae-
TENbCTBYET NOCTOAHHOE CBEYEHME 3e/1eHOT0 (KPacHOro) cBeToanoaa nonoxeHus BB;

2) HaxKaTb Ha KHOMKY «PUKcaumsa KOMaHabI»;

3) yepe3 NPMMeEpPHO NOACEKYHAbl HAaYHETCA MWraHWe CBETOAMOAA OTK/AOYEHHOro
(Bk/tOUEHHOrO) NonoxeHus BB, 4To roBOpUT O TOM, YTO 610K FOTOB MPUHATb U BbINOA-
HUTb KOMAHAY Ha KOMMmyTauuio BB;

4) He oTnycKasa KHOMKy «®duKcauMa KOMaHZAbI», NPOU3BECTU HaXKaTue Ha KHOMKY
«BKNOUUTL» («OTKAOUNTBLY).

BHumaHue!

Mocne HaxKaTue Ha KHOMKY «PUKcaLMA KOMAHABI» U Ha4yaNa MUTraHUA COOTBETCTBYIO-
LEero cBeToAMOA4a Ha Nocineayloulee HaXaTue Ha KHOMKY «BKAoUnTb» («OTKAOUUTLY)
Nnonb30BaTeN0 OTBOAUTCA NPUMEPHO 5 cekyHa. Ecam 3a 31O Bpemsa nosib3oBaTeNb He
NPOM3BOAMT HaXKaTWe Ha KHOMKY «BKAUMTb» («OTKAHOUUTBL») MM OTNYCKAET KHOMKY
«®uKcauma KomaHapl», To GyHKUMA ynpasaeHns BB c aMuesoi naHenn 6aokmpyeTtcs Ha
3 ceKkyHAbl.
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3.3 BHelwHMe uenm ycTpoicTea
BHewHwue uenu ycTpolictea npuseaeHbl 8 MPUMTOXKEHUN A.

Tabnvua 3.5 - BHelwHMe Lenu ycTponcTea

Ne knemm HasHaueHue

Bxoapbl M3mepeHnsa 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 HyNeBOW NocnefoBaTeNbHOCTH (KoHeL,)

X1:7 - X1:8 3M pewyHTMpoBaHUA pasbl A*

X1:9 - X1:10 3M pewyHTMpoBaHUuA ¢asbl C*

Bxogbl M3MmepeHns HanpsKeHn (cxema 3-TH)

X4:1 HanpsaxeHwne ¢paszbl A
X4:2 O6wasn Touka N
X4:3 HanpsxeHwue ¢asbl B
X4:4 O6wan Touka N
X4:5 HanpsskeHne ¢asbl C

Bxogbl M3MepeHns HanpsxKeHn (cxema 2-TH)

X4:1 HanpsaxeHue ¢asbl A

X4:2 HanpsxeHwue ¢asbl B

X4:3 HanpsxeHwne ¢asbl C

X4:4 HanpsseHne 3Uo (KoHew,)
X4:5 HanpsskeHne 3Uo (Hayano)
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Tabnnua 3.5 - BHewHWe uenu ycTpoicTea (NpoaosKeHune)

N2 knemm HasHaueHue
OuncKpeTHble BXoabl U BbIXxoabl**
X3:1-X3:2 K1 OTKAIOYEHUA BbIKNtOYaTeNA
X3:3-X3:4 K2 BKkntoueHuA BbiKAtOUaTena
X3:5-X3:6 K3 ABapwusa
X3:7-X3:8 K4 HeucnpasHocTb
X3:9 O6wwan To4Ka ANCKPETHbIX BXxoAos Inl —In2
X3:10 Inl Bxopg, PTB
X3:11 In2 Bxog, PO
X3:12 O6wan ToYKa AMCKPETHbIX BxoAos In3 — In4
X3:13 In3 KomaHga «BK/1»
X3:14 In4 Astomat TH
Llenn nutaHma
X3:15 Bxon onepaTUBHOro NUTaHUA
X3:16 Bxopa onepaTtMBHOro NUTaHuA
Llenn nHtepdeitca RS485
X2:1 JKpaH G
X2:2 JnHuna A
X2:3 JInuna B

(*) — Tonbko ana mogudrkaumm MK3MN-Mukpo 2.04;
(**) — ceoboaHO Nporpammupyembie.
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4 ONMUCAHUE ®YHKLIUMN B/IOKA
4.1 OnucaHue GpyHKUWIA 3almT
4.1.1 MT3-1 1 MT3-2
MT3-1 n MT3-2 npegHasHauyeHbl 41A 3alNUTbl OT MeXaydasHbIX KOPOTKUX 3aMblKa-
HWI. 3aWmTbl MOTYT BbITb HACTPOEHbI B CNeayownx KoHdpurypaumsax (Tabaumuya 4.1.1):
® HeHanpaBJeHHas 3alnTa;
® HanpaB/ieHHas 3aWwuTa;
e ¢ 6NOKMPOBKOW MO AUCKPETHOMY BXOAY;
® CYy4yeTOM XO/IOAHOrO MyCKa HarpysKku;
® C OTCTPOIKOW OT BPOCKOB TOKa HaAMarHM4YMBaHUA TPaHCHOPMATOPOB.

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

[na onpepeneHnsa HamnpasBieHUA MOLLHOCTU UCMONb3YeTCA «AEeBAHOCTOrpagycHas
cxema. YCTPOMCTBO onpeaenseT yribl Mexay $¢asHbIM TOKOM U IMHENHBIM HaNpsKe-
HUEM gna Kaxgown napbl curHanos (1arUsc), (1s”Uca), (Ic*Uag). CpabatbiBaHne MT3 npo-
M30MAET B C/lyYae NpeBbllleHUsA BENNYNHBI Ga3HOTO TOKa 3aaHHOM YCTaBKM cpabaTbiBa-
HUWA 1 NonagaHua BekTopa GpasHOro ToKa B 30Hy cpabaTbiBaHUA.

[nAa 3apaHnA 30HbI cpabaTbiBaHWA HEOBXOAMMO YKas3aTb Yros MakCMMaabHOM YyB-
CTBUTENbHOCTU dmy, TOrAa 0b1acTb cpabaTbiBaHUA ByaeT onpenenaTbca AManasoHoM —
909<dpmy<+909, yto cocTasnsaer 180°. Cxema onpegeneHme HanpaBAEHUA MOLHOCTM NPU-
BeAeHa Ha PucyHke 4.1.2. Yron makcMmanbHOM YyBCTBUTENbHOCTU 3a4aeTcA OAMH ANs
BCex CTyneHent MT3.

Mpw HENCNPABHOCTAX B LENAX HanpsKeHUs npomcxogut otkaz OHM. B Takom cnyyae
BO3MOXHaA WK NosiHaA 610knMpoBKa MT3 nam nepeBos ee B HEHANPaBAEHHbIA PEXUM.
[NA Takux cnyyaes NpeasycMoTpeH AOMONHUTENbHBIV KoY, KOTOPbIY onpeaenseT pe-
UM paboTbl OHM:

e paspelaet paboTty ctyneHn MT3 Npu HEUCNPABHOCTU Lienen HanpsaxKeHua (ne-

PEBOAUTCA B HEHANPABAEHHbIN PEXNUM);

e 6nokupyet paboty MT3 npu HencnpaBHOCTU Lenen HanpaxeHus (MT3 610Kupy-

ercs).

OnpeaeneHvie yrna mexay TOKOM M HanpsxkeHuem 6nokupyerca npu Uas/Usc/Uca
< 20B u la/Is/Ic < 1A (BTOpUYHbIE 3HAYEHMSA).

27.12.31-100-23566247 27



PykoBoacTBo no akcnayataummn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

BS

\e

X.on oL

Konrpons
BTH

=)
Ni

=l
B

i
i v
\)Iac

I

L2 A

=
W

i
i v
\:‘Ac

Rl il

v A

)
W

|

EHF
4

i
i v
\:Iac

=

Hewcnp LH

E

)

B3

[08_]Bnokuta

@
=

B15

\

X onogHei

KoHTpone
BTH

g
v

It

2
S

il

Hewcnp LIH,

A
i v
\)‘—\-O

n
v

L3 e [

\)I—I-O

@
5

I

5] 5

B13

ilz] |Emm MT3 =

—

B1 Tep MT34

-

Bn TepMT3-2
N

PucyHok 4.1.1 - ®yHKUMoHanbHaa cxema MT3-1 n MT3-2

SRR
< Tl

28

27.12.31-100-23566247
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Tabnvua 4.1.1 - KoHourypaumoHHble Knoum MT3-1 n MT3-2

HavmeHoBaHMe KOHPUrypaLMoOHHOro AnanasoH 3asoacKoe 0O603HauYeHne
Kntoya 3HauYeHui 3HaYyeHue B MEHI0

BO - Pexkum pa6o;b| OHM npw Hewnc- Bbnok EnioK OHM npu HLH

NPaBHOCTU Lienen HanpaXeHus Pasp

B1, B11 - BBoa/BbIBOA, 3aLUTbI U3 Aeli- /4 ) BBOA 32T

cTBuA

B2, B12 - KOHTpO/1Ib HanpaB/ieHHOCTH HM+ - OHM

HM-

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

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

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

»

3oHa
cpabatbiBaHua

3oHa #
HeYyyBCTBUTE/IbHOCTH g ,

Uc Us

PucyHok 4.1.2 - OnpeaeneHne HanpaBneHUA MOLLHOCTH

[na 6n0KMPOBKM MT3 OT BHELLHMX 3aLLUT UM BOIbTMETPOBbIX BOKMPOBOK Npeay-
CMOTpPEH AMCKPEeTHbIN BxoA «AB Bnok MT3». Mpu HannMumMm Ha JAaHHOM BXOZAe Jiormye-
CKOM eguHULBI paboTa ctyneHn MT3 6aokupyeTcs.

Mpu 3anycKe HEKOTOPbIX HArPy30K B OnpeaeneHHble Ce30Hbl BpemMeHn Habatoaaerca
NnoBbIWeHHOE NOoTpebneHNe 3/1eKTPOSHEPrUM B TEUEHME ANUTENBHOIO BpemMeHu. s uc-
KNIOYEHNA HeCeNIeKTUBHOTO OTK/OYEHMWA TaKMX NoTpebuTenel B 3aLuTe npeycMoTpeHa
bYHKUMA XoNoAHOro nycka. CMbICa 3aK/1l04aeTca B TOM, YTO NPU OTK/IOYEHHOM BbIK/IIO-
yaTesie 3alMTa C NOCTOAHHON BpeMeHU «TOXA_XN» yBe/IMYMBAET HavasbHbIW TOK cpaba-
TbIBAHWA TOKOBbIX 3aLUMT A0 3aAaHHON KpaTHOCTM «KnycK», Tem cambiM NpeAoTepaLLan
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HeceneKkTMBHOE OTKIOYEHME HArpy3KU Npu ee BKAYEHUW U AuTenbHOM paboTe ¢ no-
BblLWEHHbIM 3HepronoTpebneHnem (PucyHok 4.1.3). B ToxKe Bpemsa, gas obecneyeHmn
YYBCTBUTE/IbBHOCTU 3aLUTbl K KOPOTKUM 3aMbIKaHUAM MPU BKIOYEHHOM BbIKKOYATENE,
yCTaBKa MO TOKY BO3BPALLAETCA K WMCXOAHOMY 3HAYEHWUIO C MOCTOAHHOW BpeEMEHMU
«THarp_xn». B cnyyae nepepbliBa NUTAHMA 3aLWNTbI, €CU QYHKLMA XON04HOTO NYCKa BBe-
OEHa, Nnocne BKAOYEHMA 3aLMTbl TOK cpabaTtbiBaHma MT3 6yaeT yBesiMyeH 00 MAKCK-
MaJIbHOrO 3HAYEHUA B COOTBETCTBUM C KoadpduumneHTom «Kxn».

Mpw BKAtOUYEHUM TpaHCHOPMATOPOB Ha XOJIOCTOM X04, NPW ONpeaeieHHbIX YCA0BUAX
BO3MOXHO MPOTEKAHWE TOKa 3HAUMTENbHON BEe/IMUYMHBI, KOTOPOEe Ha3blBaeTcs Bpockom
TOKa HamarHM4nMBaHuA. [1na UCKNOYEHUA HECENIEKTUBHOIO OTK/IKOYEHUA B TaKUX PeXU-
max npegycmoTpeHa ¢yHKumna «KoHTponb BTH», KoTopan ¢ukcupyet 6TH 1 610kupyet
LEeNcTBME NYCKOBbIX OPraHOB TOKOBbIX 33T 4,0 MOMEHTA €ro 3aTyXaHus.

TexHU4Yeckune napameTpbl NnpuseseHsl B Tabavue 4.1.2.

PacnonorkeHune yCcTaBOK B MeH0 yCTpoMcTBa npueeaeHo B Tabauue 4.1.3.

Tabnuua 4.1.2 - TexHnyeckune napameTpbl MT3-1 n MT3-2

HaumeHoBaHue AnanasoH AMCKpeTHOCTb 3aBopcKoe 0O603Haue-
napamerpa 3Ha4YeHu 3apaHuA 3Ha4YeHue HUEe B MEHI0

y -

CTaBKa Mo TOKY BO BTO 0,1-200 0,01 50 Icp
PUYHbIX BeANYUHAX, A
K

03dpduULMeHT Bo3BpaTa 0,5-0,99 0,01 0,95 Kso3s
NYCKOBbIX OPraHoB
YcTaBKa no BpemeHu 0-300 0,01 0,04 Tep
cpabaTtbiBaHus, C
y " -

roN MakCMMasbHOM YyB 0-359,9 01 45 Emy
CTBUTENbHOCTU by, TPAA,
KpaTHocTb XxonogHoro 1,5-10 01 3 Kxr
nycka
|'| -

OCTOSIHHAA OX/axae 1-600 1 30 Toxn_xn
HUA, MUH
MocTosHHan Harpesa, 1-120 1 60 THarp_xn
MWH
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lcp(t), A

PMO=1 PNB=1

Knyck * lcp

Icp

Toxn THarp
PucyHoK 4.1.3 - ®yHKUMA yyeTa XONO4HOIO NYCKa HarpysKku

Tabnnua 4.1.3 - MectopacnonoxeHue yctaBok MT3-1 n MT3-2 B meHt0 ycTponcTsa

TnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

MapameTpbl

Ycrasku P3nA - Ycraskn 1/2 > MT3

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

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

4.1.2 MT3-3 n MT3-4

MT3-3 n MT3-4 npegHa3Ha4yeHbl 414 3alNUTbl OT MexXaydasHbIX KOPOTKUX 3aMblKa-
HUIM, @ TaKKe BbIMNONHAIT GYHKUUWU AanbHEro pesepBuMpoBaHUA. 3almTbl MOryT ObiTb
HaCTPOEHbI B CnesyoWwmx KoHourypaumsax (Tabavua 4.1.4):

e HeHanpaBneHHas 3alnTa;

e HanpaB/ieHHad 3aWwuTa;

e ¢ 6NOKMPOBKOW MO AUCKPETHOMY BXOAY;

® CYy4yeTOM XONIOAHOrO MyCKa HarpysKku;

® C OTCTPOMKM OT HPOCKOB TOKA HAaMarHMYMBaHUA TPaHCPOPMaTOPOB;

®  C HE3aBUCMMOW UM 3aBUCUMOI XapaKTepucTuKom cpabatbiBaHus;

®  C NYCKOM NO HanpaxeHwuto;

® C KOMBUMHMPOBAHHBIM MYCKOM MO HAMNPAXKEHWIO;

® CYCKOpPEHWeMm rnocne BKIYEHUS;

® C AeiCTBMEM Ha CUTHAM UK OTKAOYEHue.
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PykoBoacTBo no akcnayataummn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

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

PyHKUMM onpepeieHna HanpaBeHUA MOLLHOCTH, y4YeTa X0/04HOTO MyCKa Harpysku
1 KoHTpona BTH onucaHbl B npegblaywiem pasaene.

[ns oTCTPOMKM OT MYCKOBbIX TOKOB Harpy3Kku 1 NOBbILEHNA YYBCTBUTEIBHOCTU TOKO-
BbIX 33LWUT AaHHble cTyneHn MT3 moryT 6biTb AOMNOMHEHbI MYCKOBbIMW OpraHamu no
HanpaeHWto. Bo3MoKeH BBOZ, NYCKOBOrO OpraHa no AMHEMHbIM HanpaKeHUam u/vmam
No HanpseHWto 0bpaTHOM NocnesoBaTENbHOCTU (KOMBMHMPOBAHHBIN MYCK).

[na ycKopeHUA gencTBumA 3alUmUT NOC/Ie ONepaTUBHOIO BK/IOYEHUA BbIK/KOYATENA U B
umknax AMB gna MT3-3 n MT3-4 BO3MOXKHO BBECTU yCKopeHune. YMT3 BBoaAnTCA nocne
nponagaHma curHana «PMO» Ha Bpema «TBy». Bbiaep:kka BpemeHu 414 yCKOpeHUa 3a-
AaeTca yctaBkon «TymTs».

[na cornacoBaHMA TOKOBbIX 3aLLUT CO CMEXHbIMU 3/1IEMEHTaMM CETU, UMEIOLLIMMM 3a-
LWMTbl C TOKO3aBUCMMbIMWU XapaKTepuctukamu cpabatbiBaHna, MT3-3 n MT3-4 moXKHO
TaKXKe HacTpouTb Ha cpabaTbiBaHME MO OA4HOM U3 wecTn AocTynHbix TXC. JocTynHble
TUMbl XapaKTEePUCTUK NpeacTaBneHbl B Tabanue 4.1.5. FpadmKu xapakTepmncTuk cpabatbl-
BaHuA npusegeHbl B MPUMTOXKEHUWN B. Myck ctyneHn MT3 npoussoguTca npu TOKe
1,1Icp, Bpems Bo3BpaTa onpeaensaetca yctaBkon «TBo3B». 1A Bcex XapaKTepUCTUK pac-
yeTHOe Bpema cpabaTbiBaHUA:

e He npesblWwaeT Bpemsa cpabatbiBaHuA npu KpatHoctu | / Icp = 20;

e He npesbiwaet 300c.

Mpn MCNoNb30BaHUM MAKCUMaNbHOM TOKOBOW 3aLUMTbI B Ka4yecTse 3aluTbl OT nepe-
rpy3kn MT3-3 u MT3-4 MOXKHO NepeBeCTU C AeNCTBMA Ha OTKIOUYEHWE Ha AelCTBUE Ha
CUrHan.

TexHuyeckue napameTpbl NpuBeaeHbl B Tabavue 4.1.6.

PacnonorkeHune ycTaBoK B MEHIO yCTpPOMCTBA NpuBeaeHo B Tabauue 4.1.7.
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PykoBoacTBo no akcnayataumn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

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

HaumeHoBaHue KOHUry- AnanasoH 3aBoAcKoe 3Ha- 0O603HaueHue B
pPaLUOHHOrO KAtoYa 3HauYeHuin yeHue MeHI0
BO - Pexkmum paboTtbel OHM EnoK
npv HeMCNPaBHOCTM Lienei Pas Bbnok OHM npu HUH
HanpsAKeHus P
B21,B36-B -
! ,BO'D'/BHBO‘D' 3a -/ + - BBog, 33Tl
LWMTbI U3 gencTeuna
o257 ormon -
P HM-
B23, B38 - biiokmpoBka no e+ ) Brok no /18
B
B24, B39 - XonoaHbIi nyck -/ + - Yuet XN
B25, B40 — bnoknpoBKa
-/ + - b BTH
npu 6TH / 10K Npu
B26, B41 - Myck no Hanpsa- e+ ) Myck no Un
KEeHUo
B27, B42 - Kom6uHupo-
BaHHbIV NYCK NO HanpaKe- -/ + - Myck no U2
HUIO
B28, B43 - X
, apaKTepucTUKa Hesasucumasn Hesasncmman XC
cpabatbiBaHusA 3aBucumasn
B29, B44 - YcKkopeHue -/ + - YMT3
WHBepcHas
CunbHoO
MHBEpCHas
Ypessbl4aiHO UH-
B30, B45 - Bbibop TXC BepcHasn NHBepcHasn BTX
AnantenbHo
MHBEpCHas
KpyTas
Monorasn
B31, B46 - [ei -
31, B46 - flevicrane 3a OTRA OTKN CpabaTbiBaHue
LWNTBI CurHan

27.12.31-100-23566247
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PucyHok 4.1.4 - dyHKUMOHaNbHas cxema MT3-3
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PykoBoacTBo no akcnayataummn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

Tabnnua 4.1.5 - NapameTpbl cpabaTtbiBaHMA 1M Bo3BpaTa TXC

HaumeHoBaHue Bpems
Bpems cpabatbiBaHuA
XapaKTEePUCTUKU BO3BparTa
0,14
WHBepcHas TMS = 00z Tso38
(W -
13,5
CUNbHO MHBEpPCHasA TMS * TN Tso3B
(ﬁ) -1
80
YpesBblualiHO MHBEPCHasA TMS * 2 Tso38
(7e) -1
120
[nvTtenbHo nHeepcHasn TMS * i Tso3B
(w) -1
! TMS
KpyTas (PTB-1) I st Tso38B
30+ (15 -1
cp
1
5+ TMS
MNonoras (PT-80) TBo3B

36
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PykoBoacTBo no akcnayataumn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

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

HaumeHoBaHue [AnanasoH AuckpetHocTb | 3aBopackoe | O603HaueHue

napametpa 3HauYeHun 3aAaHuA 3HauYeHue B MEHI0
YcTaBKa no TOKy BO BTO- 0,1-200 0,01 10 Icp
PUYHBIX BENUUYMHAX, A
KoadduumeHT Bo3spata
NYCKOBbIX OPraHoB No 0,5-0,99 0,01 0,95 Kso3B
TOKY
YcTaBKa no BpemeHu cpa- 0-300 0,01 0,5 Tep
6aTbiBaHMA, C
YcTaBKa no BBOAY YCKO- 0,1-10 0,01 1 Tey
peHus, ¢
YcTaBKa no BpemeHu cpa-
6aTbiBaHMA YMT3, ¢ 0-10 0,01 01 Tep ymrs
YcTaBKa no koadpouum-

1-1 1 1 ™
eHTy TMS (ans TXC), c o 0 0 >
Bpems Bo3Bpara (ans
TXC), ¢ 0-300 0,01 1 TBO3B
Yron makcumanbHoM YyB- 0-359,9 01 45 iy
CTBUTENBHOCTU by, TPag,

YcTaBKa no HanpsKeHuto
BO BTOPMUYHbIX BENNYU- 0,2-100 0,1 50 Un.cp
Hax, B
YcTaBKa no HanpsKeHuto
obpaTHoW nocnenosa- 0,2-100 01 20 U2.cp
TE/IbHOCTU BO BTOPUUHBIX
BeNn4YnHax, B
KoadduumeHT Bosspata
NYCKOBbIX OPraHoB Nno 1,05
HanpAXKeHUto
K

pPaTHOCTb X0I04HOTO 1,5-10 01 3 Kxn
nycka
MocTosHHan oxnaxae- 1-600 1 30 Toxn_xn
HUA, MUH
MocTosHHan Harpesa, 1-120 1 60 Tharp_xn
MWH
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PykoBoacTBo no akcnayataummn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

Tabnnua 4.1.7 - MecTopacnono»KeHue yctaBok MT3-3 1 MT3-4 B MeH0 yCTPOMCTBa

FnaBHOe meHIo MogmeHio 1 MogmeHio 2 NMogmeHio 3
Ycrasku P3nA - YcraBkn 1/2 - flapametpb!
MT3
YcTtasku P3MA - YcraBkn 1/2 - MT3-3
YctaBku P3nA -> YcraBkn 1/2 -> MT3-4

4.1.3 3awmra ot 033

33 npegHasHayeHa 4nA 3alWmTbl OT 04HOGMA3HbIX 3aMblKaHWI Ha 3emito. MpegycmoT-
peHo age ctyneHu ot 033, nepBas N3 KOTopbIX cogep*UT OHM HyneBo nocnenosaTtesib-
HOCTM M MOMKET bbITb HAaCTpoeHa B c/ieaytolwmx KoHdurypaumax (Tabanua 4.1.8):

HeHanpaB/ieHHadA 3aLLmTa Mo TOKy;

HEeHanpaB/ieHHaA 3aLLMTa MO TOKY C MYCKOM NO HAaNPAXEHUIO;
curHanusauma 033 no 3Uo;

HanpaB/ieHHasA 3aLWmTa;

C AeNCTBMEM Ha CUTHAN UM OTK/IOYEHME.

BTopas ctyneHb 33 aHanornyHa nepBoi CTyneHn 3a UCKAoYeHnem otcytcTemna OHM.
[aHHas 3almTa MOXKeT bbITb MCNOb30BAHA, HANPUMep, B KavyecTse rpyboi cTyneHm ot
033 c gelicTBMEM Ha OTK/IOUYEHME.

PyHKLMOHaNbHbIe cxembl 33-1 1 33-2 npmuBeaeHbl Ha PucyHke 4.1.6.

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

HavmeHoBaHMe KOHGUrypaLMoHHOro AwuanasoH 3aBoacKoe 0O603HaueHne
KAova 3HayeHun 3Ha4YeHune B MEHI0
BS:}, B56 - BBoA/BbIBOA, 3aLUMThI U3 /4 ) BBOA 3aUUMTH!
nencteua
3lo
BS52 - Tun 33-1 3lo +3Uo 3lo Tun
3Uo
Hanpasn
3lo
B57 —Twun 33-2 3lo +3Uo 3lo Tun
3Uo
OTKN
B53, B58 - [lei
53, B58 - lelicTBuMe 3aLWLmTbI Curvan OTKN CpabaTtbiBaHue
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PykoBoacTBo no akcnayataummn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

O6nacTb cpabatbiBaHMA HanpasneHHon OHM 3agaeTca, Kak U y MT3, yriom maKcu-
MaNbHOM YyBCTBUTENbHOCTU dny. Torga obnactb cpabaTtbiBaHMA ByaeT onpeaenatbes
AmnanasoHom —90°<pmy<+900, yto coctasaseT 1800, OTcYeT BbIWEYNOMAHYTbIX YI/10B Be-
netca ot ocv Bektopa 3Uo NpoTmB Yacosoi cTpenkn (PucyHok 4.1.7). OnpeaeneHue yrna
MeXKIYy TOKOM W HanpsarkeHnem bnokupyetcsa npu 3Uo < 15B u 3lo < 50MA (BTOpUYHbIE
3HauyeHus).

Mpu HencnpaBHOCTAX B LenAX HanpsaXeHWA TOKOBas 3aLluuTa C NyCKOM MO Hanpsxe-
HUIO NEepPeEBOAMUTCA B TOKOBbIA PEXKUM.

TexHUYeckune napameTpbl NpueegeHsl B Tabavue 4.1.9.

PacnonorkeHune ycTaBoK B MeHI0 ycTponcTea npueeaeHo B Tabauue 4.1.10.

30Ha
cpabaTbiBaHus

30Ha
HEYYBCTBUTE/IBHOCTU

PucyHok 4.1.7 - OnpepeneHve HanpaBAeHUA MOLLHOCTU HYNeBOM NOC/ie0BaTeNIbHOCTU
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PykoBoacTBo no akcnayataumn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

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

HaumeHoBaHue AwnanasoH JANCKpPeTHOCTb 3aBoackoe 0O603HaueHue
napamertpa 3HaA4YeHUM 3agaHuA 3HayeHue B MEHI0
YcTaBKa no TOKy B nep- 0,05 -
Y B nep g 0,01 0,5 Icp
BUYHbIX BEIMYMHAX, A 50,00

KoadduumeHT Bo3spata
NYCKOBbIX OPraHoB No - - 0,95 -
TOKY

YcTaBKa no BpemeHun

0-300 0,01 1 Tep
cpabaTbiBaHuA, C

Yron makcumasnbHoi
YYBCTBUTENbHOCTU by, 0-359,9 0,1 90 Fmu
rpag

YcTaBKa no Hanpsaxe-
HUIO BO BTOPUYHbIX Be- 0-100 0,1 30 Ucp
NnynHax, B

KoadduumeHT Bo3spata
NYCKOBbIX OPraHoB No -—- - 1,05 -
HanpAXeHuto

Tabnvua 4.1.10 - MecTopacnosioxeHue ycTaBok 33-1 1 33-2 B MeHI0 YCTPOKCTBA

FnaBHOe meHI0 MogmeHio 1 NMogmeHtio 2 MopmeHto 3

Ycrtasku P3nMA > Ycraskn 1/ 2 -> 33-1

Ycrtasku P3nA > Ycraskn 1/ 2 -> 33-2
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4.1.4 3awMTa MMHUMA/IbHOTO HaNPAXeHUA

3MH npegHasHayeHa ans obecneyeHns HaaeXHoW paboTbl OTBETCTBEHHbIX NOTpe-
6uTenen Npu HeZOMYCTUMOM CHUMKEHWW HanpsyKeHWUA B 3/1EKTPUYECKOW ceTu. 3Hauu-
TENbHOE CHUXKEHWE BO3MOXKHO NpU BAN3KMX KOPOTKUX 3aMbIKAHUAX UAN NPU 3HAYUTENb-
HbIX Neperpyskax. B Taknx pexumax 3alimta npomM3BoANUT OTKIOYEHWE HEOTBETCTBEHHbIX
NpUCcoeaMHEHUI), YTO NO3BONSAET COXPAaHUTb MUTAHUE U 3aMYyCK OTBETCTBEHHOW HArpy3Ku.

MpepycmoTpeHo aBe cTyneHn 3MH, Kaxaas U3 KOTOPbIX MOXeM BbITb HaCTpoeHa B
cnepyrowmnx KoHourypaumax (Tabauuya 4.1.11):

e ¢ 6N10KMPOBKOW NO AUCKPETHOMY BXOAY;

e c bnokMpoBKoWM OT nycka MT3-3 1 MT3-4;

® C [elACTBUEM Ha CUFHAN UAN OTK/OYEHME.

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

3almTa cpabaTbiBaeT NPU CHUNKEHUWN BCEX JIMHEWMHbIX HAMPAXKEHUN HUXKE YCTaBKU
cpabatbiBaHMA. s UCKNOYEHUS HECENEKTUBHOMO OTKIHOYEHUS BBOAHbIX NpUcoeamHe-
HUM npu K3 Ha OTXOAAWMX INHUAX HEBONBLLOW NPOTAXKEHHOCTU, BO3MOXKEH BBOA, 6/10-
KMPOBKW NPU NyCKe TOKOBbIX 3aLLUT. [pn HEMCNPABHOCTAX B LLeNAX HANPSAXKEHUs CTyNneHn
3MH 6n0okupytoTca.

TexHU4Yeckne napameTpbl NpueegeHsl B Tabavue 4.1.12.

PacnonoxkeHue ycTaBoK B MeH0 ycTponcTea npueeaeHo B Tabaunue 4.1.13.

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

HaumeHoBaHue KOHUrypaumoHHoro Awvana3oH 3aBopckoe 0O603HaueHune
KAova 3HauyeHu 3Ha4YeHue B MEHI0
BGE, B66 - BBoA/BbIBOA, 3aLUMThI U3 S+ ) BBOA 33WLTHI
nencteua
B62, B67 - bnokmposka no 1B -/ + - Bbnok no B
B63, B68 - bhoknposKa no nycky MT3-
31 MT3-4 /+ Bnok no MT3
OTKN

B64, B69 - e TK

64, B69 - [leicTBMe 3aLLUTDI Curvan OTKN CpabatbliBaHue
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PykoBoacTBo no akcnayataummn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

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

HaumeHoBaHue [AnanasoH [AunckpeTHOCTb 3aBoackoe | O6o3HaueHue
napametpa 3Ha4YeHu 3aAaHuA 3HauYeHue B MEHI0
YcTaBKa no Hanpsxe-
HUWIO BO BTOPUYHbIX Be- 0,2-100 0,1 60 Ucp
Nn4nHax, B
KoadduumeHT Bosspata 105
NYCKOBbIX OPraHoB !
YcTaBKa no BpemeHu
P 0-300 0,01 1 Tep

CpaGaTbIBaHVIFI, o}

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

FnaBHOe meHI0 MogmeHio 1 MogmeHio 2 NopmeHto 3

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

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

4.1.5 3awmTa OT HECUMMETPUM HaNpAXKEeHUN

3HH npegHasHayeHa 419 BbIABAEHNA HECUMMETPUYHBIX PEKMMOB PaboTbl 3/1EKTPU-
YECKMX CeTeN U OTK/IIOYEHWUA YYBCTBUTEIBHOM K HUM Harpysku. YpoBeHb HECUMMETPUU
Mo HaNPSXKEHUIO ONpesenseTcs Kak:

Uz
NU =——% 100%,
Uy
roe:
U; — aelicteytollee 3HaYeHME HanpaXKeHUa NPAMOM NOCNeA0BaATENbHOCTY;

U, — aeicTeyloLLee 3HaYeHWe HanpsaXeHna 06paTHOM Noc/ieA0BaTeIbHOCTH.

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

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

TexHuyecKne napameTpbl 3awWmMTbl NpueeaeHbl B Tabamue 4.1.15.

PacnonorkeHue ycTaBoK B MeHI0 yCTponcTBa npueeaeHo B Tabauue 4.1.16.
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PykoBoacTBo no akcnayataumn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

Tabnvua 4.1.14 - KoHdurypaumoHHble kaoumn 3HH

HanmeHoBaHue KOH$UrypaumoHHoro [AnanasoH 3aBoacKoe 0O603HauYeHne
Knoua 3HA4YeHUMn 3HauYeHue B MEHI0
B71 - BBoA,/BbIBOA 3aLWUThI U3 Aei-
Al A 3aul A -/ + - BBog, 3aLmThbI
cTBUA
OTKN
B72 - flevicTBMeE 3aWwmThl OTKN CpabaTtbiBaHue
A W CurHan P
u2/U1 U — B71
[zt ] & ! <~ nyex 3HH nc]
& Tep 3HH 72

Hemenp U,H—t ) [ [ r; 3HH -
PIE < 3HH curw S

PucyHokK 4.1.9 - ®yHKUMOHanbHaa cxema 3HH

Tabnnua 4.1.15 - TexHuyeckme napametpbl 3HH

HaumeHoBaHue Awvana3soH AMCKpeTHOCTb 3aBopgckoe 0O603HaueHue
napametpa 3HA4YeHUM1 3apaHuA 3Ha4YeHue B MEHI0

Y|

poBeHb cpabaTbiBaHWA 0,5 100 01 15 Nep
no HecummeTpuu, %
KoadduumeHT Bo3spata . . 095 .
NYCKOBbIX OPraHoB !
YcTaBKa no BpemeHu 0-300 0,01 1 Tep
cpabaTtbiBaHus, C

Tabnaunua 4.1.16 - MecTtopacnonoeHue yctasok 3HH B meHto ycTpoictea

FnaBHoe meHI0 MogmeHio 1

NMogmeHtio 2

MopmeHto 3

Ycrasku P3nA -> YcraBkn 1/2

> 3HH
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4.1.6 3awmnTa OT NOBLILIEHHOTO HaNPAXXeHnA

[ns 3aWmTbl NOTPeObUTENEN, YYBCTBUTENbHBIX K NOBbILIEHWUIO HANPAXKEHUA (Hanpu-
Mep, KOHZEeHCcaTopHble baTapeun U TpaHCPOPMATOPBI), B YCTPOMCTBE NPEAYyCMOTPEHDI ABe
ctyneHu 3MH.

MycK 3aWwmTbl OCYLLECTBAACTCA OT NYCKOBbIX OPraHOB MAaKCMMA/IbHOTO HaNpPAXeHUA
(Ung, Usc, Uca), 06beanHeHHbIx no cxeme «U/TN». 3awmTa 610KMPYETCa Npu OTCYTCTBUM
curHana «PMB».

dyHKUMOHanbHaA cxema 3MH npuseaeHa Ha PucyHke 4.1.10. OnucaHue KoHUrypa-
LMOHHbIX KNtoyel npmeeaeHo B Tabavue 4.1.17.

TexHUYecKne napameTpbl 3alLMTbl NpuBeaeHsbl B Tabanue 4.1.18.

PacnonoxeHue yCcTaBOK B MEHIO YCTPOICTBa NpuseseHo B Tabaunue 4.1.19.

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

HavmeHoBaHMe KOHGUrypaLMoOHHOro AwvanasoH 3aBoacKoe 0O603HaueHne
KAoya 3HauyeHu 3Ha4YeHune B MEHI0
B7(3, B81 - BBoa/BbIBOA 3aLUMThI U3 o+ ) BBOA 33LLNTHI
aencteua
o OTKN
B77, B82 - [leiicTBue 3awmThbl Curvan OTKN CpabaTtbiBaHue

Tabnunua 4.1.18 - TexHnyeckme napametpbl 3MH

HaumeHoBaHue AnanasoH JAncKpeTHOCTb 3aBopgckoe 0O603HaueHue
napametpa 3HaYeHu 3aAaHuA 3HauYeHue B MEHI0

YcTaBKa no Hanpse-
HUIO BO BTOPMYHbIX Be- 50-200 0,1 115 Ucp
AnumHax, B
KoadduumeHT Bo3Bpata 1.05
NYCKOBbIX OPraHoB !
YcTaBKa no BpemeHu

P 0-300 0,01 1 Tep

cpabaTtbiBaHus, C

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

FnaBHOe meHI0 MogmeHio 1 NMogmeHio 2 MopmeHto 3

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

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

4.1.7 KoHTponb ucnpasHoctu LIH u HanpsaxeHne c60pHbIX WKUH

PyHKUMA KOHTPONA Lienei HanpaXeHna npeAHasHayveHa 414 BbIABNEHUA HeMcnpas-
HOCTEl B LLenax HanpsaKeHua u 610KMpoBaHUA GyHKLMI 3aWmMT U aBTOMATUKK, KOTOpble
B TAaKUX peXKMMax moryT paboTaTb HenpaBuUabHO. TAKUMMW HEMCNPABHOCTAMM MOTYT ObITb:

® OTK/IDYEHME aBTOMATUUYECKOTO BbIK/IOYATENA (aBTOMATA) Lenel HanpaxKeHus;

e 0OpbIB Lenelr HanpsxKeHns;

® neperopaHue OAHOIO UAN HECKOJIbKUX MpedoXpaHuTeneit B NepBUYHbIX LEenax

nameputenbHoro TH.

Cnocob KOHTPONA MCMPABHOCTM Lienel HanpaxeHWa BblbupaeTca ycTaBkon «Tun
KLUH» 1 ocywiecteaseTcs cneayowmmm cnocobamm (Tabauua 4.1.20).

1) KoHTpoAb NoN0OXKEeHMA aBTOMATa Lenei HanpaxkeHua yepes [1B 3aWwmTbl ¢ UCNONb-
30BaHMEM ero A,0N0IHUTENbHbIX 610K-KOHTAKTOB.

OTKOYEeHNE aBTOMATMYECKOrO BbIK/AOYATENA MOXET Npoun3oinTn npu K3 B uenax
HanpAXeHUA BCieacTBME OLIMOKKM 06CNYKMBAOLLEro NepcoHana uau Npu HemcnpasHo-
CTM camoro aBTomarTa. [lonokeHne aBTomaTa KOHTPOIMPYETCA Yepes ANUCKPETHbIN BXOA,
Mpu nosBAeHUN NorMyeckoro Hyna Ha B «AsT TH» curHan «Heucnp LH» popmupyetca
6e3 BblAepPKKM BPEMEHW.

BblfiBNEeHHble BHYTPEHHeN CUCTEMOW CamMOAMArHOCTUKM HEeUCnpaBHOCTM Lenewn
HaMpsA)KeHUs yCTPOMCTBa NMpUBOAAT K nosAsneHuto curHana «HUH MK3M», KoTopbii
TaKXe NPUMBOAUT K BNOKMPOBKN GYHKLUMIA 3aLLMT U aBTOMATUKM.
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2) ObpbiB Leneit HaNPAXKEHNA BbIABAAETCA NPU OAHOBPEMEHHOM BbIMOSIHEHUN Crle-
ayowmx ycnosui (PucyHok 4.1.11):

®  OTCYTCTBME BCEX IMHENHbIX HaNPAXKEHWUN;

®  OTCYTCTBME NYCKOBbIX CUTHanos MT3;

®  Ha/jMuyme TOKOB HarpyskMu.

3) MeperopaHune 04HOTO NN HECKOJIbKUX NPeAOXPaHUTENEN B NEPBUYHbIX LLEMNAX U3-
MepUTeNbHOro TpaHchopmaTopa HanpaXKeHNa NPUBOAUT K cpabatbiBaHuio KLIH npw BbI-
NOJIHEHUU CAeAYIOLWMX YCNOBUIA:

e OTCYTCTBME TOKa 06paTHOW NocNefo0BaTeIbHOCTH;

®  Ha/juuue HanpaxeHusa obpaTHOM Nocnef0BaTENbHOCTHU.

B nocnegHux agyx cnyyasx curian «Heucnp LLH» popmupyeTcs ¢ BoblaepkKoi Bpe-
meHu «Tcp HUH» (Tabanua 4.1.21).
PacnonoxeHue ycTaBoK B MeHto ycTpoinctea ana KLLH npusegeHo B Tabanue 4.1.22.
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PucyHok 4.1.11 — ®yHKUMOHANbHAA CXema KoHTpoaa LIH
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Tabnvua 4.1.20 - KoHdpurypaymoHHble kaoum KUH

HaunmeHoBaHue KOH$UrypaumoHHoro [AnanasoH 3aBoackoe 0O603HauYeHne
Kno4a 3HAYEeHUM1 3HayeHue B MEHI0
BbiBegeH
ABT TH
B86 — Tun koHTpona LIH Un/U2 + AeT TH BbiBeaeH Tun
Un/U2

Tabnvua 4.1.21 - TexHnyeckne napametpbl KUH

HaumeHoBaHue
napamertpa

[Ovana3oH | [AuckpetHoctb | 3aBogckoe | O6o3HaueHue
3HaueHu 3aaaHua 3HaueHue B MEHI0

BO BTOPMUYHbIX BEANYU-
Hax, B

YcTaBKa no HanpAaXeHuw

0,2-100 0,1 20 Un.cp

obpaTHoW nocnenosa-
TENIbHOCTU BO BTOPUYHbI
BennYnHax, B

YcTaBKa no HanpAaxXeHuw

" 0,2-100 0,1 15 U2.cp

KoadduumeHT BosspaTta
NYCKOBbIX OPraHoOB Mo
HanpAXKeHUo

1,05

TOK Harpysku Bo BTOpuY
HbIX BesIM4MHax, A

0,1-200 0,01 0,5 IHarpysku

YcTaBKa no Toky cpaba-
TbiBaHWA 06paTHOM no-
cnefoBaTeIbHOCTM BO

BTOPUYHbIX BE/IMYUHAX, A

0,1-200 0,01 0,5 12.cp

KoadduumeHT Bo3spata
NYCKOBbIX OPraHoOB No
TOKY

0,95

YcTaBKa no BpemeHun
CpaﬁaTblBaHMH, C

0-300 0,01 2 Tcp

Tabnvua 4.1.22 - Mecto

pacnonoxeHue yctaBok KLLH B MeHto ycTpoicTea

FnaBHOe meHI0

MogmeHio 1 MogmeHio 2 MopmeHto 3

Ycraeku P3nA ->

YcraBkn 1/2 - KoHTtponb LH

27.12.31-100-235662
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[Ons paboTbl aBTomaTnkmn AMNB 1 ABP npeaycMoTpeH opraH KOHTPO/A HaNpsKeHus
Ha COOPHbIX LWMHAX, KOTOpbIN dopmupyeT curHan «Ucw» (PucyHok 4.1.12).
[aHHbI curHan bypet cdopmumpoBaH, eciv Ha BCEX BXOAax dnemeHTa «M» byayT
NPUCYTCTBOBATb JIorMyeckune «1». B opMMpoBaHMM CUTHANA Y4aCTBYIOT:
® opraH KOHTpons AnHenHoro HanpsaKeHna Uas, Usc M Uca, KOTOPbIN Bnokupyet
dopmupoBaHue «Ucw», ecnu ypoBeHb HANPAXKEHUA HAXOAUTCA He B 3a4aHHOM
AmanasoHe (Tabaunua 4.1.24);
® OpraH KOHTPO/A HanpaXeHus obpaTHOM NoCe0BaTeNIbHOCTY;
®  OpraH KOHTPO/A HANPAXEHUA HYNEBOW NOCAeA0BaTENbHOCTH;
® OpraH KOHTPOAA YacToTbl ceTh, GOpMUPYIOWNIA Normyecknii «0» Ha CBOEM Bbl-
XOZle B C/ly4ae CHUMKEHMA YacTOTbl HUXKE 334aHHOTO YPOBHS;

B anropuTme Takxke npeaycMoTpeHa 6/J0KMPOBKA MPW HEUCNPABHOCTAX B LEnsAx
Hanps»keHua (curHan «Heucnp LH») M npu OTKAOYEHHOM NOJIOXKEHUM BbIK/AOYATENA
(curHan «PMNB»).

PacnonoxeHue ycTaBoKk B meHto gaa «Ucw» npusegeHo B Tabauue 4.1.25.
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PucyHok 4.1.12 — ®dopmuposaHue curHana «Ucw»

Tabauua 4.1.23 - KoHdurypaumoHHble Knoumn ansa curdana Ucw

HaunmeHoBaHue KOHUrypaumoHHoro Awvana3soH 3aBopckoe 0O603HaueHune
KAtoya 3HaYeHun 3HayeHue B MEHI0
B87 — KoHTposnb ncnpasHoctu LIH -/+ - Bnok no KUH
B88 — KoHTposb 3Uo -/ + - Bnok no 3Uo
B89 — KoHTtponb PMB -/ + + Pa3p no PMB
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Tabnvua 4.1.24 - TexHnyeckne napameTpbl Ucw

HaumeHoBaHue [Ovana3oH | [AuckpetHoctb | 3aBogckoe | O6o3HaueHue
napametpa 3HaueHu 3apaHua 3HaueHue B MEHI0

YcTaBKka No makcMmasnb-
HOMY HanpaXeHuto BO 50 -200 0,1 115 Un.max
BTOPUYHbIX BEIMYMHAX, B

YcTaBKa No MUHUMaNb-
HOMY HanpAXeHWIo BO 0,2-100 0,1 90 Un.min
BTOPWUYHbIX BEIMYMHaX, B

YcTaBKa No HanpsXeHuto
obpaTHoW nocneaosa-

0,2-100 0,1 15 U2.max
T€/IbHOCTU BO BTOPUYHbIX
BENNYMHAX, B
YcTaBKa No HanpAXeHuto
Hyneson nocneaosa- 0,2-100 0,1 15 3Uo.cp

TeNIbHOCTU BO BTOPUYHBbIX
BennYmnHax, B

KoadduumeHT Bo3spata
NYCKOBbIX OPraHoB No - - 1,05 -
HanpsaxeHuto 3Uo, U2

YcTaBKa cpabaTbiBaHuMA

45 -55 0,01 49,90 Fcp.min
no vacrorte, 'y,
KoadduumeHT Bo3spata
MYCKOBbIX OPraHoOB no Ya- - - Fyct+0,1ly, -
cToTe
YcTaBKa no BpemeHun 0-300 0,01 ) Tep

CpaﬁaTblBaHMH, C

Tabaunua 4.1.25 - MecTopacnonoxKeHue yCTaBoK B MEHI0 YCTPOWCTBa

FnaBHOe meHI0 MogmeHio 1 NMogmeHtio 2 MopmeHto 3

Ycrasku P3nA -> Ycraskn 1/2 - Ucww

4.1.8 3awwmMTa OT aCUHXPOHHOrO peXKuma
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4.1.9 3awmMTa MMHUMAbHOIO TOKa

3MT npenycmoTpeHa ANA OTKAOUYEHUA SNEKTPUYECKUX ABUTATENEN NPU NOTEpPe UMK
MeXaHWYeCKOM Harpy3Kun Ha Bany (TEXHONOrMYECcKan 3almTa).

3awwmTa cpabaTtbiBaeT NpU CHUNKEHUM BCeX $a3HbIX TOKOB HUXKE 3aaHHOM YCTaBKM.
3awwmTa 610KMpyeTCA NpU OTCYTCTBUM curHana «PMB». 3awmuTa MoXKeT AeicTBoBaTb Ha
CUTHAN U Ha OTK/IOYEHME.

dPyHKUMOHanbHaA cxema 3MT npuseaeHa Ha PucyHke 4.1.14. OnucaHune KoHoUrypa-
LMOHHbIX KAtoyel npuseaeHo B Tabaumue 4.1.29.

TexHUYecKune napameTpbl 3alLnTbl NpuBegeHsbl B Tabanue 4.1.30.

PacnonorkeHue yCcTaBOK B MeH0 ycTponcTea npueeaeHo B Tabauue 4.1.31.

PucyHok 4.1.14 — ®yHKUMOHANbHAA cxema 3MT

Tabnunua 4.1.29 - KoHdurypaumnoHHble Knoum 3MT

HanmeHoBaHue KOH$UrypaumoHHoro AwnanasoH 3aBogcKoe 0O603HaueHue
KAova 3HauyeHu 3Ha4YeHune B MEHI0
B96-B n-
96 - BBo4/BbIBOA, 3aLUTLI U3 Al /4 ) BB 3alLTH!
cTBMA
o OTKN
B97 - Oenctene 3awmTbl CurHan OTKN CpabatbliBaHue

Tabnnua 4.1.30 - TexHnyeckne napameTpbl 3MT

HaumeHoBaHue Awnana3soH JAUNCKpeTHOCTb 3aBopckoe 0O603HayeHue
napamerpa 3HAYEeHUIn 3aAaHuA 3HauYeHue B MEHI0

Tok cpabatbiBaHMsA BO

P 0,1-200 0,01 0,5 Icp
BTOPMUYHbIX BEANYUHAX, A
KoadduumeHT Bo3Bpata 105 .
NYCKOBbIX OPraHoB !
YcTaBKa no BpemeHu

P 0-300 0,01 1 Tep

CpaﬁaTblBaHMH, C

52 27.12.31-100-23566247



PykoBoacTBo no akcnayataumn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

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

FnaBHOe meHIo MogmeHio 1

MoagmeHio 2

NogmeHto 3

YctaBku P3nA - YcraBkn 1/2

-> 3MT

4.1.10 3awuTa oT HecummeTpum pasHbIX TOKOB
3H® npegHasHavyeHa Ana 3alUMTbl ABUrAaTENbHOW HArpy3KM OT HenosIHodasHbIX pe-
XUMOB paboTbl (PrcyHoK 4.1.15). Ycnosuamm cpabatbiBaHWA 3aLLMTbl ABAAIOTCA:
e abconoTHOe 3HayeHMe ToKa 06paTHOM MocnefoBaTENbHOCTU AO/KHO 6biTb

6onblue ycTaBku cpabaTbiBaHus;

e TOK 06paTHOI NOCaea0BaTENbHOCTH, BbIPAXKEHHbIM B NPOLEHTaX OT TOKa NPAMOM
nocnef0BaTeIbHOCTH, AOKEH 6bITb 60/bLIE 3a8aHHOMO YPOBHSA.

Tep 3HO

Myck 3HO

B102

I—l/r

PucyHok 4.1.15 — ®yHKuMoHanbHan cxema 3HO

3HG>

3HO cur Fﬂ

OnucaHue KOHOUIypaUNOHHbIX Katouen npusegeHo B Tabnuue 4.1.32. TexHuyeckume
napameTpbl 3aWwmTbl NpueeaeHbl B Tabauue 4.1.33. PacnonosKeHue ycTaBOK B MEHIO

ycTpoiicTea npuseseHo B Tabauue 4.1.34.

Tabnnua 4.1.32 - KoHourypaumoHHble Knoun 3HO

HanmeHoBaHue KOH$UrypaumoHHoro AwnanasoH 3aBogcKoe 0O603HaueHue
Knova 3HauyeHu 3Ha4YeHune B MEHI0
B101 - B -
0 B0Of/BbIBOA, 3aLUMTbI U3 Al /4 ) Y-
cTBMA
o OTKN
B102 - [eicTBue 3amThl Curnan OTKN CpabartbiBaHue

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

HaumeHoBaHue [AunanasoH | [lMCKpeTHOCTb 3aBoackoe | O6o3HaueHue
napamerpa 3HaueHui 3apaHuA 3HaueHue B MeHI0

YpoBeHb cpabaTbiBaHUA 0,5 100 01 15 Nep
no HecummeTpum, %
YcTaBKa cpabaTbiBaHun
no ToKy o6paTHol nocne- 0,1-200 0,01 0,25 lep
[0BaTeNbHOCTU BO BTO-
PUYHbIX BEMYMHAX, A
KoadduumeHT Bo3spata N . 095 N
MYCKOBbIX OPraHoB !
Ycras B

CTaBKa No BpemeHu 0-300 0,01 1 Tep
cpabaTtbiBaHuA, C

Tabauua 4.1.34 - MecTtopacnonoeHue yctaBok 3H® B meHto ycTponctsa

TnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

YctaBku P3MA -> Ycraskn 1/2 -> 3H®

4.1.11 3awumTa OT Ny/AbCaLnii TOKOB Harpy3Ku

3aWwmTa NpUMeHAeTcA A8 AMarHOCTUKM arperaTa «3/1eKTpoABUraTe/Ib-MeXaHn3m» B
CNy4Yae BO3HMKHOBEHMWA MOBbILIEHHOFO YPOBHA MY/IbCUPYIOLLEN C YacTOTOW BpaLLeHuA
NPMBOAMMOrO MexaHU3Ma Harpysku (Hanpumep, BCleACTBUE NPOCKANb3bIBAHUA PEMHSA
no WKuay).

YpoBeHb Ny/IbCaLnM BbIPaXKAETCA B MPOLLEHTaX OT HOMUHA/IbHOM MW MaKCMMaibHOM
MOLLHOCTM Harpysku B 3aBUCMMOCTM OT UX COOTHOLLUEHWUA W BbIYUC/IAETCA MO Bblparke-
HUAM:

l:’MAI-(C B PMl/IH

Pavase = -100% npu Puakc < Pyom

PHOM

Puake — Pvun
Pryasc = —c *100% npu Pyakc = Piom
MAK

roe:

Pmakc M Pmun — MakcMManbHOe ¥ MMHUMAa/bHOE 3HaYeHe MOLLLHOCTU, N3MepeHHoe
33 YCTAHOB/IEHHbI Nepuos;

Prom — HOMWHANbHAA MOLLHOCTb 3/1eKTPOABUraTenNs.

54 27.12.31-100-23566247



PykoBoacTBo no akcnayataumn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

71 % Myck 30T [nc]

&

|

<___anT[i]
B ——<_aNT ok 15 |

PucyHok 4.1.16 — ®yHKUMOHanbHaa cxema 3MT

MN3meHeHMe aKTUBHOM MOLLHOCTM KOHTPOIMPYETCA B 3a[aHHOM YCTaBKOM MHTepBase
BPeMeHMU, NpeBbllwatowem nepunog, BpalleHna NpUBoAMMOro 31eKTpoaBuraTesiemMm mexa-
HM3Ma «Tnynbe».

[na Toro 4tobbl 3aWMTa He PUKCMpPOBaANa pesKkme nepenagbl MOLWHOCTA NPU BKALO-
YEHUM U OTKIHOUEHUM BbIK/ItOYATENS, MYCKOBOM OpraH AEeUCTBYET TOJIbKO MPU HannMumm
curHana «PAB» (PucyHok 4.1.16).

OnucaHue KoHOUIypaUNOHHBbIX KAtouel npusegeHo B Tabauue 4.1.35. TexHuyeckume
napameTpbl 3aWmTbl NpueeaeHbl B Tabauuye 4.1.36. Pacnono)keHue ycTaBOK B MEHHO
ycTpoicTea npuseseHo B Tabnvue 4.1.37.

Tabnvua 4.1.35 - KoHdurypaumoHHbie katoum 3MNT

HavmeHoBaHMe KOHGUrypaLuMoHHOro AwvanasoH 3aBoacKoe 0O603HauyeHne
KAoya 3HauyeHu 3Ha4YeHune B MEHI0
B106 - BBoA/BbIBOA, 3aLLMUTbI U3 Aeli-
A/ A 3auy A -/ + - Bsog, 3awwmnThl
cTBUA
o OTKN
B107 - AencTeme 3awmTbl Curvan OTKN CpabaTtbiBaHue

Tabnnua 4.1.36 - TexHuyeckme napametpbl 3MT

HaumeHoBaHue [OunanasoH | [uUcKpeTHOCTb 3aBogckoe | O6o3HaueHue

napametpa 3HaueHui 3agaHuA 3HaueHue B MeHI0
:/poseHb cpabatbiBaHus, 0,5 100 01 20 Nep
%
MNepwuog nynbcauni, c 0,2-10 0,1 1 Tnynbc
KoadduumeHT Bosspata N N 0.95 .
MYCKOBbIX OPraHoB ’
YcTaBKa No BpemeHu 0-300 0,01 5 Tep
cpabaTbiBaHus, €
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Tabnnua 4.1.37 - MecTopacnonoKeHune yctaBokK 3MNT B MeHI0 yCTpolicTBa

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NoameHto 3

YcTtasku P3nMA - YcraBkn 1/2 - 3NT

4.1.12 TennoBasa neperpyska 34

[na BbINOAHEHMA DYHKLMIA 3aWMTbl 3N1EKTPOABUraTesIe OT neperpysku B yCTpon-
CTBe NpeaycMOTPEHA MHTErpasibHO-3aBUCMMan XapaKTepuncTnKa cpabaTtbiBaHuaA, KoTopas
CTPOUTCA HA OCHOBE TENNOBOMN MoAenu anekTpoasuratensa (PucyHok 4.1.17).

= BKrioyeHo >—)
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PucyHok 4.1.17 — ®yHKunoHanbHaa cxema TN 3£I,

Mporpamma 3aWwmTbl NO3BONAET:

KOHTPO/IMPOBaTb TEMOBOE COCTOAHWNE INEKTPOABUraTENA NOC/E Ero BKAOYEHUA
KaK B HOMMHA/bHbIX peXXnmax paboTbl, TaK U MpU neperpysKax;

MMUTUPOBATb OXNaXKAEHUE 3/IEeKTPOABUraTeNs NOCAe YCTPaHEHUA Mneperpysku
VN MOJTHOM OCTaHOBKM C MOCTOAHHOW BPEMEHW, COOTBETCTBYIOLLLEN MOCTOAHHOWM
BPEMEHW OXN1aXKAeHuUA;

Npv NOBTOPHBIX MYCKaxX U NePUOANYECKUX Neperpy3Kax yunuTbliBaTb HAKOMIEHHbIN
paHee Tenno0BoOW UMMYAbLC;

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

3anpeLaTtb NycK 3/1eKTPOABUraTeNs npyu oCTaToOYHOM TEMNJIOBOM MMMYbCe, Npe-
BbILLAOLWEM KOHTPO/IbHOE 3HaueHue.

56

27.12.31-100-23566247



PykoBoacTBo no akcnayataumn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

TennoBoe COCTOAHME 3NEKTPOABUraTeel, PaboTaloLLmMX B TAXKE/bIX YCIOBUAX MYyCKa,
NOZBEPKEHHbIX YACTbIM Neperpyskam no TEXHONOTMYECKUM NpUYMHaMm, byaeT onpese-
NATbCA HE TONIbKO CTEMNEHbIO Neperpyskn 1 eé AAnTeIbHOCTbIO, HO U NPea LW ecTBYOWMM
TEMNN0BbIM COCTOAHUEM.

Mo3aToMy XapaKTepucTMKa cpabaTbiBaHWA 3aLWNUTbI LOIKHA 6bITb MHTErPANbHO 3aBU-
CUMOW OT TOKa, YYMTbIBaTb MPeALLEeCcTBYOLLEee NeperpysKe TeNI0BOE COCTOAHME, NPOLEeCC
oTAaum Tena, Kak B PeXKMme neperpysku, Tak v B HOPMasbHOM pekmme paboTbl U OT-
KAtoueHum oT cetn. CTPYKTypa NOCTPOEHMA TaKoro asropuTma A0J/IHa COOTBETCTBOBaTh
andodepeHUnanbHOMY YPaBHEHUIO, YYMTbIBAIOLLEMY OTAAYy Tenaa ¢ NOBEPXHOCTU 06-
MOTKM:

dB

TH-EzKIZ—r-B, 4.1

roe:
B — TennoBoit MMNybC, OTPaXKatoWwmnii TeENJI0BOE COCTOAHWE 3NEKTPOABUrATENS;
Th — NOCTOAIHHAA BPEMEHM HarpeBsa (OXNaXKAeHuaA) aneKkTpoaBuratens;
T— KO3)OULMEHT UHTETPUPOBAHUSA;

K = Iskg / Ic3 — KpaTHOCTb TOKa neperpysKu.

ITOMY BbIpaKEHUIO COOTBETCTBYET nepeaaToyHas GyHKUMA MHEPLMOHHOrO 3BeHa.
Takum 06pa3om, HaKoMIEHUE TEMNIOBOTO UMMYJ/IbCa BO BPEMEHW NMPOUCXOAMT MO 3KCMO-
HeHUuManbHoMy 3aKoHy. KoadpduumeHT nHTerpupoBaHma T nogobpaH Takum obpasom,
YTO6bI CHUXKEHWE TENIOBOrO MMMY/bCA NOC/E CHATUA Neperpy3kn NPOMCXo4MA0 C NOCTO-
AHHOW BPEeMeHM, COOTBETCTBYIOLLE NOCTOAHHOM BPeMeHWN OXnasxaeHus paboTatowero
anekTpogsuratens. NIpn OTKAIOYEHUU SNEKTPOABUrATENSA OT CeTU KO3QOULMEHT T A0N-
YKEeH COOTBETCTBOBATb MOCTOAHHOW BPEMEHU OX1aXAEHUA OCTAaHOBNEHHOrO ABUraTens.
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PykoBoacTBo no akcnayataummn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

Ha PucyHke 4.1.18 npuBeaeHbl 3aBUCUMOCTM B; = f(t) B pasnnyHbIX pexxumax paboTbl
3NeKTpoABUraTens.

B+
A
s) 3
/2
1004 <\I /<\2 / 'I
=4 '|'1
504
TZ
54
f f f
cp 1 cp 2

PucyHok 4.1.18 — 3aBUCMMOCTU B; = f(t) Npy pa3nnyYHbIX KPaTHOCTAX TOKa K;:
1 —3aBMCUMOCTb B: = f(t) Nnpu KpaTHOCTM TOKa neperpysku Ki;
W YCTPaHEHWW Neperpyskn A0 MOMEHTa OTKIIOYEHUA 31eKTpoaABUraTeNs;
2 — 3aBMCMMOCTb B; = f(t) Nnpu KpaTHOCTM TOKa neperpysku K
M OTK/IOYEHUW INEeKTpoABUraTeNa Npu goctmeHunun By = 100;
3 —3aBMCMMOCTb B; = f(t) npu KpaTHOCTM ToKa neperpy3ku Kz
M OTK/IIOYEHUM 31eKTpoABMraTens.

MocKoNbKY TOK 06paTHOW NOCNe0BaTENbHOCTM BbI3bIBAET MOBbILWEHHbI Harpes 06-
MOTKM POTOpPa, COCTaB/AIOLLAA STOMO TOKA BXOAMT B BbIpaXKeHue A1 onpeseneHns SKBU-
BAJIEHTHOIO TOKA, BbI3bIBAOLLErO HAarpeB 3/1eKTpoasuraTens, ¢ kKoapouumeHTom K:

ISKB = I% + K- 12, (42)
roe:

|1 — BbIYMCNEHHDIM TOK NPAMOM NOC/NeA0BaTeIbHOCTH;

I, — BbIYMCNEHHbI TOK 06paTHOM NoCcAeA0BaTENbHOCTY;

Iskp — SKBMBA/IEHTHbI TOK, MO KOTOPOMY OLLeHMBAETCA Neperpy3oyHas cnocobHOCTb
asurartens;

K — KoaddnumeHT, yumTbiBatoLLMiA L0N1€BOE yYacTUeE TOKa 06paTHOM nocnesoBaTeb-
HOCTW B TEM/JI0BOW MOAENM ABUraTens.
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PykoBoacTBo no akcnayataumn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

MoMeHTOM Hayana NycKa aNeKTPoABUraTeNId CYNTAETCA MOMEHT NPEBbILEHNA KBU-
BA/IEHTHOrO TOKa 3af,aHHOM ycTaBKM «lcp». MOMEHTOM OKOHYaHMA — MOMEHT CHUMXKEHUA
HUXKe 3afaHHOM ycTaBKU. [aHHbI NPOMENKYTOK BPEMEHWU ABIAETCA BPEMEHEM MycKa
3/1eKTPOABUIaTENSA, @ MAaKCUMa/bHbIN TOK 33 3TO BPeMs — NYCKOBbIM TOKOM 3/1eKTPOABM-
ratena. Toraa Bpema cpabaTbiBaHMA 3aLWMTbI ONPeAenAaeTCca NO BbipaXKeHUIo:

(4.3)

rae:
K = Iskg / Icp — KPaTHOCTb TOKa NeperpysKku;
T =Ty — NOCTOAHHAA BpeMeHU Harpesa ABurartens;
Bt — Ha4YaNbHOE TENM0BOE COCTOAHME ABUTaTENA (TEKYLLEE 3HAYEHUE TEMOBOMO M-
nyAnbca), BblpaXKeHHbIN B 0.€.

Mpu BKAOYEHMN ABUraTeNA U3 KXONOLHOIO» COCTOAHMA Ha MOMEHT BK/IOYEHUA Bt =
0. Pacyet TensioBoro umnynbca nponssoautca npu K, > 1 no BbipaXkeHuto:

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

Mpw K| < 1 3HaueHune TeNN0BOro MMNY/IbCa ONpPeAeNnseTcs TENI0BOM MOAE/bIO NO Bbl-
parKeHuto:

B, = K? (1 - e_t/T), (4.5)
roe:
T =Tu — onAa paboTatouLero gsuratens;
T =To — ANA OCTAaHOBNEHHOrO ABUraTens.

Mocne OTKAOYEHWUA NEKTPOABMIaTeNA 3aLMTON OT NepPerpysKun yCTPoOMCTBO Npous-
BOAMWT pacyeT BPeMeHMW A0 CHATUA BJI0KMPOBKM Ha BKOYEHMe aneKTpoasuratens. Mo-
MEHTOM CHATUA 6JIOKMPOBKM CHUTAETCA AOCTUMKEHMNE TaKOrO TEMNIOBOrO COCTOAHUSA /1EK-
TpoABuraTens, Npu KOTOPOM TeKylmiA TennosBon umnynsc (By) 6yaetr meHbwe (100 -

BtﬁKDHTp) .
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PykoBoacTBo no akcnayataummn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

Mpv BBEAEHWUU UHTErPaNbHO-3aBUCUMOM XapPAKTEPUCTUKN MOXKET OCYLLECTBAATHLCA
[OMarHoCTMKa ycnoBuii nycka (Tabavua 4.1.38). CurHan «Taxkenbiit nyck» byaet cbopmu-
pOBaH, ec/iv NpupaLLeHne TenJ0BOro MMNYbCa 3a BPems NycKa MPeBbICUT 3a4aHHoe
YCTaBKOW 3HaYeHWe:

ABt,rlycrc = Bt,nycn( - Boc‘r > Bt,KOHTp' (46)

roe:

Bt_nycx_ 3Ha4YeHMe Tenn10BOro MnysibCa Ha MOMEHT OKOHYaHUA NYCKa, KOrga TOK CHU-
3uaca meHee yctasku TI1;

Bocr —3Ha4YeHMe TennoBoro MMNy/1bCa Ha MOMEHT Ha4da/la NyCKa, Koraa TOK npeBbicuUAn
3Ha4YeHue YCTaBKu;

Bt _kontp — YCT@BKa MO TENNOBOMY MMMY/IbCY, ONpeaeneHHas us YCNOBUI HOPMaNbHOTO
nycka.

KomaHaa «3anpet nycka» 6yaet cdopmmpoBaHa, ecam TENI0BOE COCTOSHUE 3/1eK-
TPOABMraTeNs Ha MOMEHT OTKNOUYEHMA He AOMYCKaeT NOBTOPHOIO MycKa No YCA0BUIO He-
O0MNYyCTUMOrO ero Harpesa:

Bt > 100 — B_xourp- 4.7)
Mpun nepepbiBe B MMTaHWUM YCTPOMCTBA TENIOBOE COCTOAHME ABUraTeNA COXPaHAETCA
B 3HEProHe3aBUCMMOM NAMATH, HO HE NePEeCYUTLIBAETCA NOC/Ie ero BOCCTaHOB/IEHUA.
PekomeHaaLmmn no BbIBOPY YCTaBOK M XapaKTepucTuKu cpabatbiBaHua TM 3/ npea-

ctasneHbl B MPUTOXKEHNNA B.

Tabaunua 4.1.38 - KoHourypaumoHHble Katoumn TN 3/,

HaunmeHoBaHue KOHUrypaumoHHoro Awvana3soH 3aBopckoe 0O603HaueHune
Knoua 3HAYEeHUMn 3Ha4YeHue B MEHI0

B111 - BBoa/BbIBOA, 3aLLMTbI U3 Aeli-

A/ A 3auy A -/ + - BBoga 3awuThI
cTBUA

o OTKN
B112 - encTeme 3awmTbl CurHan OTKN CpabaTtbiBaHue
B113 - Taxkenblit nyck -/ + - TAxKenbli NycK
B114 - 3anpeT nycka -/ + - 3anpet nycka
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PykoBoacTBo no akcnayataumn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

Tabnvua 4.1.39 - TexHnyeckne napameTpbl TN 3/,

HaumeHoBaHue [Ovana3oH | [AuckpetHoctb | 3aBogckoe | O6o3HaueHue
napametpa 3HaueHu 3aaaHua 3HaueHue B MEHI0

YcTaBKka no TOKY BO BTO-

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

KoadduumeHT Bo3spata
NYCKOBbIX OPraHoB No - - 0,95 -
YPOBHIO Nynbcauuii

MocToAHHaA BpemeHn 500 -

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

1 1500 T
oxnaxaenna 3, ¢ ~30000 oxn
KoadduumeHT yyactma
TOKa 0bpaTHoi nocneao- 1-5 0,1 3 KI2
BaTeNbHOCTU
KOHTpO/bHbIN TennoBol 0,5-90 01 40 Bt_KoHTp

mmnynbc, %

Tabnnua 4.1.40 - MecTopacnosioxeHue ycTaBok T B MeH0 yCTponcTBa

FnaBHOEe meHI0 MogmeHio 1 NMogmeHio 2 NopmeHto 3

Ycrasku P3nA -> Ycraskn 1/ 2 > T
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PykoBoacTBo no akcnayataummn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

4.1.13 NlornyecKasn 3awmra WUH

N3 npegHasHayeHa ans AnMkemaaumm K3 Ha cbopHbix WKHax 6e3 BblaepKKu Bpe-
MeHW. I8 3TOro CMrHasbl OT NYCKOBbIX opraHos MT3 oTxoaaLWwmx npucoeamMHeH UM 3aBo-
OATCA Ha ANCKPETHbIE BXOAbl BbILLECTOALLMNX 3aLUUT B KayecTBe BXOAHOro curHana «bnok
N3LW». B 3aBucmocTy oT TMna cxembl /13U aaHHbIN curHan (PucyHok 4.1.20):

e 6nokupyert gericteme 13U npu napannenbHom cxeme;

® paspellaeT AelcTBME 3aLUTbI NPU NOCNEA0BATENBHOM CXEME.

OTKNOYEeHWe BBOAHOTO BbIK/HOYATENA MPOUCXOAUT MO UCTEUYEHWUW PEFYINPYEMOI Bbl-
LEPXKM BpeMeHU «Tcp n3w» B cayvyae Hanmuua curHanos «Myck MT3-3» nan «Myck
MT3-4» 1 OTCYTCTBUM BOKUPOBKM OT YCTPOMCTB OTXOAALLMX NPUCOEANHEH NI

Mpy ANAUTENbHOM HaZMYMKM NOTUYECKON eAMHWLUbl Ha BXode A/A MapannenbHown
CXeMbl ¥ OTCYTCTBUM CUTHANA AR NOCNEA0BaTEbHON cxemMbl, GOPMMUPYETCA CUFHAN He-
mcnpasHoctn «Heucnp J13LW».

& B116
Tep Sl ,
! g G
B116
5c
B117
(BB [Bnocan i
L 1)

PucyHok 4.1.19 — ®yHKumoHanbHaa cxema /131

OnucaHue KoHPUrypaumoHHbIX Katodei 13U npuseaeHo B Tabaunue 4.1.41. TexHu-
YyeckuMe napameTpbl 3awWmTbl NpuBeaeHsbl B Tabanue 4.1.42. PacnonoxeHue yCcTaBoK B
MEeHI0 yCTpolicTBa npuseneHo B Tabanue 4.1.43.
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PykoBoacTBo no akcnayataumn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

Tabnvua 4.1.41 - KoHdurypaumoHHble katoum 131U

HanmeHoBaHue KoHUrypa- AnanasoH 3aBoAacKoe 3Ha- | O6o3HaueHue
LLMOHHOrO KAloYa 3HaA4YeHUM yeHue B MEHI0
B116 - Beog/BbiBOA, 3aLLMTHI
. a/ A 3aul -/ + - BBog, 3aLmThbI
13 gencraun
MapannenbHas
B117 - Tun N3LW P MNapannenbHan Tun
MocnepoBatensHas
I'Iapannen bHaA cxema
EC1 dugep Nei Beoa Net EC?
R Myck MT3 Bnok N3 f
X35 —-—[ X36 X312 B X313
dugep Ne2
Myck MT3
X35 —"-— X386
lNocnegoeaTentHan cxema
ECA dupep Nel dunep Ne2 Beoa Ne1 EC2
ﬁ Briok N3l F
Myck MT3 Myck MT3
X3:.7 }—yl/r—1 X3:8 X37 }—yl/t—1 X3:8 X3:12 G X313

PucyHok 4.1.20 — NMapannensvHaa n nocnegosatesnbHaa cxembl J13LL

Tabnnua 4.1.42 - TexHuyeckme napametpbl J13LL

HaumeHoBaHue Awvana3oH JAMCKpeTHOCTb 3aBopgckoe 0O603HaueHue
napameTpa 3HaYeHun 3a4aHuA 3HauYeHue B MeHI
YcTaBKa no BpemeHun
P 0-300 0,01 0,2 Tep
cpabaTtbiBaHus, C

Tabnvua 4.1.43 - MecTto

pacnosnoxeHue ycTasok J13LL B meHto ycTpoicTea

FhaBHOe meHI0

NMogmeHio 1

MopgmeHtio 2

MopmeHto 3

YcTtaBku P3nMA - YcTaBku

1/2 >

n3w
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PykoBoacTBo no akcnayataummn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

4.1.14 BHewHAA ayrosas 3awmra

[yroBas 3awmTa npegHasHayeHa ANs BbIABNEHUA U IMKBUAALMN KOPOTKUX 3aMblKa-
HUI B pacnpefenuTebHblX YCTPOMCTBAX, COMPOBOMKAAOWMXCA OTKPbITbIM FrOpeHMem

3/1EKTPUYECKON AYTH.

[na aToro B 3awmte npesycmoTpeH curHan «AA3», Ha KOTOpbIM MOryT bbiTb 3aBe-
LEHbl BbIXOAHbIE LEeny OT BHELWHMUX YCTPOMCTB AyroBol 3awmThbl (PucyHok 4.1.21). Ans
WCKNHOYEHWNA HECENIEKTUBHOIO OTK/IIOUYEHUA NPUCOeAMHEHUSA NPU JIOXKHOM 3aCBEYMBAHUN

AaTYNKOB BHELWHUX yCTpOi/‘ICTB BO3MOXeH BBO4, AO0MNO/NHNTENBbHOIO KOHTPOA NO TOKY.

B121

5
[ fms -

J —_—
R = e
| =
le ]
T =
lc ]
B122 o
<= P

B121

———___ %

PucyHok 4.1.21 — ®yHKUMOHANbHAA cxema A3

MpK NOCTOAHHOM Hanuuuu curHana «Aa3» bopmupyeTca CUrHaa HEUCNPABHOCTU
ayrosoi 3awmTbl «Heucnp A3», KoTopblii 610KMpyeT cpabaTbiBaHWe 3alWMTbl 40 MO-

MeHTa YCTPaHeHNA HENCNPAaBHOCTU.

OnucaHune KOHOUrypauMoHHbIx Katoden [13 npueegeHo B Tabavue 4.1.44. TexHuue-
CKMe napameTpbl 3aLLMTbl NpuBeaeHbl B Tabaunue 4.1.45. PacnonoeHne ycTaBoK B MeHI0

ycTpoicTea npueegeHo B Tabavue 4.1.46.

Tabnunua 4.1.44 - KoHdurypaumoHHble Katouun 3

HaumeHoBaHue KoHpuUrypa- Awnana3soH 3aBopAcKoe 3Ha- 0O603HaueHune
LMOHHOIO K/o4Ya 3HAYEeHUIn YyeHue B MEHI0
B121 - Beoa/BbIBOA, 3aLLMUTbI
. A/ A 3l -/ + - BBog, 3aLmThI
13 gencrema
B122 - lMyck no Toky -/+ - Myck no |
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PykoBoacTBo no akcnayataumn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

Tabnvua 4.1.45 - TexHuyeckme napameTpsbl 3

HaumeHoBaHue DOunanasoH | [uckpetHoctb | 3aBoackoe | O6o3HaueHue
napamertpa 3HaueHuii 3apaHua 3HaueHue B MEHI0
TokK cpabaTbiBaHUA BO
P 0,1-200 0,01 5 Icp
BTOPUYHbIX BEIMYUHAX, A
Kos UUMNEHT BO3BpaTa
by p 0,95

NYCKOBbIX OpraHoB

Tabnunua 4.1.46 - MecTopacnonosKeHue ycTaBok [13 B MeHI0 yCTpOICTBa

FnaBHOE meHI0 Moamexio 1 NoameHto 2 NoameHto 3

YctaBku P3MA - Ycraskn 1/2 -> 03

4.1.15 3awmTta MaKCMMaibHO MOLLHOCTH

3awmTa MakCMManbHOM aKTUBHOM MOLLHOCTM BbINOIHAET GYHKLUUN KOHTPOIA U OT-
KNIOYEHMWA HArpysKku, noTpebasemas MOLHOCTb KOTOPOW NPeBbILWAeT AONYCTUMYHO BENN-
ynHy. MpegycmoTpeHo ase ctyneHn 3MM, KoTopble MOryT 6biTb HacTpoeHbl (PUcyHOK
4.1.22):

® CYy4YyeTOM HanpasB/iEeHNA MOLLHOCTY;

® C AeNCTBMEM Ha CUTHAM WM Ha OTKAKOYEHME.

Mpu Heobxo4MMOCTH, NepBas U3 CTyNeHel MOXKEeT AeNCTBOBaTb C BblAEPKKOWN Bpe-
MEHM Ha CUTHaA, a BTOpasA — Ha OTK/IOYEeHMe C NOC/eAyoLWnM BKAtoYeHnem no AlB.

MPUMEHUTENBHO K CUHXPOHHbLIM ABUraTeNsIM 3alUUTa MAKCMMA/IbHOM peaKTUBHOM
MOLLLHOCTM MOXKET BbIABAATL NOTEPIO BO36OYKAEHUA 3NEKTPUUYECKOWM MaLMHON 1 Npous-
BOAMTb e OTK/oYeHume.

OnucaHne KOHOUIYpaUMOHHbIX Katouer 3MM npuseaeHo B Tabavue 4.1.47. TexHu-
yecKkue napameTpbl 3awuTbl npuseseHsl B Tabavue 4.1.48. PacnonoskeHue ycTaBoK B
MEH!0 ycTpoKcTBa npusegeHo B Tabanue 4.1.49.
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PykoBoacTBo no akcnayataummn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

Tabnnua 4.1.47 - KoHpurypaumoHHble kKatoun 3MM-1 u 3MM-2

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoAcKoe 3Ha- | O6o3HaueHue
LLMOHHOrO KAkoYa 3HaA4YeHUM yeHue B MEHI0
B126, B131 1BBO,D,/BbIBOp, 3a- /e ) BEOZ, 3aLMTHI
LWMTbI U3 gencTeuna
27,052t -
P HM-
B128, B133 — Tun KOHTpO/IU- AKTUBHanA
. AKTUBHasA Tun
pyemoi MoLLHOCTH PeaKkTtunBHas
B129, B134 - fevcTtBune 3a- OTKN OTKN CpabaTbiBatme
WNTBI CurHan
[ e
B127
ES B B126
I} Top MM poog
1NI -
$ 1 =t ——<G1 e 5]

FE__>
B128
o "
CH o
B132
=1= j\l_
0
T I
1 bt
B133
@ "

BB Tpamz g,
3

-

E

G2 o [E]

PucyHok 4.1.22 — dyHKumnoHanbHaa cxema 3MM-1 n 3MM-2
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PykoBoacTBo no akcnayataumn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

Tabnvua 4.1.48 - TexHnyeckme napametpbl 3SMM-1 n 3MM-2

HaumeHoBaHue DOunanasoH | [uckpetHoctb | 3aBoackoe | O6o3HaueHue
napamertpa 3HaueHuii 3apaHua 3HaueHue B MEHI0
MoLwHocTb cpabaTbiBa- 25—
HuA, KBT (KBAD) ~ 15000 ! 400 P(Q)ep
Kospduuent sosspata | o gq 0,01 0,95 Keo3s
NYCKOBbIX OpraHos
YcTaBKa no BpemeHun 0-30000 1 30 TCp

CpaGaTbIBaH ma, c

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

FnaBHOEe meHI0 MogmeHio 1 MogmeHio 2 NopmeHto 3

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

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

4.1.16 3awuTa OT NOTEPU NUTAHUA

3awmTa OT NOTEPU NUTAHUA NpeAHa3HaYeHa ANA BbIABAEHUA pPeXnma notepu nuta-
HUA CUHXPOHHBIX ABUraTENEN N NOAMUTKN MMM BHELLHEN CETU.

[na storo npegycmotpeHo gge ctynenu 3MMM-1 n 3MMM-2, KaXkaaa n3 KOTOPbIX MOXeEM
6bITb HACTPOEHA B cneaytolmx KoHourypaumax (Tabamua 4.1.50):

e ¢ 6NOKMPOBKOW MO AUCKPETHOMY BXOAY;

® C KOHTPOJIEM YPOBHA IMHENHbIX HaNPAXKeEHUN;

® C KOHTPO/JIeM Hanpas/IeHUA aKTUBHON MOLLHOCTMU.

TexHuYeckMe napameTpbl 3awWuTbl NpuseseHbl B Tabauue 4.1.51. PacnonoxeHue
YCTaBOK B MEHI0 yCTpolicTBa NpusegeHo B Tabanue 4.1.52.
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Tabnnua 4.1.50 - KoHpurypaumoHHble katoum 3MMN-1 u 3MMN-2

HanmeHoBaHue KoHpuUrypa- AnanasoH 3aBoAcKoe 3Ha- | O6o3HaueHue

LLMOHHOrO KAkoYa 3HaA4YeHUM yeHue B MEHI0
B136, B146 - Beoa/BbiBOA 3a-

. A/ A -/ + - BBog, 3aLmThI
LWMTbI U3 gencTeuna
B137, B147 - KoHTponb
Hanpas/ieHWUA aKTUBHOWM -/+ - Baok no OHM
MOLLHOCTH
B138, B148 - bhoknpoBKa no
p -/ + - Bnok no B
4B
B139, B149 - KoHTponb
P -/ + - Myck no Un
HanpsaXeHun
Tep 3MN-1
[0B [Bnox 30 —
B137
3nak P —
Tep 3MN0M-2

G - —

[0B [Bnox 30 —
B147
3nak P —{

PucyHok 4.1.23 — ®yHKumMoHanbHaa cxema 3MM-1 v 3MM-2

68

27.12.31-100-23566247




PykoBoacTBo no akcnayataumn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

Tabnvua 4.1.51 - TexHuyeckme napametpbl 3MM-1 v 3MM-2

HaumeHoBaHue AunanasoH | [MCKpeTHOCTb 3aBoackoe | O6o3HaueHue
napametpa 3HauYeHuin 3apaHuA 3HayeHune B MEHI0
YcTaBka cpabaTtbiBaHUA
P 45-50 0,01 49,90 Fep
no yacrote, 'y,
KoadduumeHT Bo3spata
NYCKOBbIX OPraHoB Mo Yya- - --- Fyct+0,1ly, -

cToTe

YcTaBKa cpabatbiBaHMA
Nno HaNpPAXeHNIo BO BTO- 0,2-100 0,1 60 Ucp
PUYHBIX BENMUYUMHAX, B

KoadduumeHT BosspaTta
NyCKOBbIX OPraHoB No - - 1,05 -
HanpAXKeHUo

YcTaBKa no BpemeHun

0-300 0,01 1 Tecp
cpabaTtbiBaHuA, C

Tabnnua 4.1.52 - MectopacnonoxeHue yctasok 3MMN B meHto ycTponcTaa

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

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

YctaBku P3MA -> Ycraskn 1/2 -> 3Mnn-2
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4.2 OnucaHue pyHKUMI aBTOMATUKK
4.2.1 ABTOMaTH4eCKM1ii BBOA pe3epBa

AsTomaTtuka ABP npegHasHauyeHa AnA BKAKOYEHMA pPe3epBHOr0 UCTOYHMKA NUTAHMA
WM CEKLIMOHHOTO BbIK/IlOYaTENA NMPU NPONafaHMUM HaNPAXKEHUA Ha cOBCTBEHHbIX cbop-
HbIX WKHax (PucyHok 4.2.1).

[na pabotbl anroputma ABP Heobxoammo cpabaTbiBaHMA TPUITepa, Ha BbIXO4E KO-
TOPOro yCTaHaB/MBaETCA JIOrMYecKan eauHNULLA NPU BbINONHEHUN CNEeAYIOLMX YC0BUIA:

® 10C/ie BKAOYEHNA BBOAHOTO BblKOYaTeNa HabpaHa BbiaeprkKa BpemeHun «Trot

ABP»;

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

e ABP BBefeH BHYTPeHHUM MPOrpaMmMmHbIM Katouom (Tabamua 4.2.1);

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

Myck ABP morKeT Npomn3BoaMTbCA Kak NpU HENOCPeACTBEHHOM CHUMKEHUM HanpAKe-
HWA Ha COOPHBIX LWMHAX, TaK U NpW cpabaTbiBaHUK 3aLLMUT UM HENPABUIbHBIX AEACTBUAX
obcnyxunBatoLLero nepcoHana:

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

npw OTK/OYEHUN BBOAHOIO BbIK/OYaTeNa ctyneHamun MT3;

e «CN OTKN» —npepycmatpueaeT paboTty ABP npu camonponsBoibHOM OTK/O4e-

HUW BBOAHOIO BbIK/OYATENS;

e «PO» — npeagycmatpmeaeT paboty ABP npu py4yHOM OTKNHOYEHUM BBOAHOIO Bbli-
KntovyaTens;

o «Myck ABP» — aBnAeTcA BbIXOAHbIM CUFHA/IOM MYCKOBOFO OpraHa HanpAXXeHua
ABP, KoTOpbIli GOPMUPYETCA NPU CHUNKEHUWN NIMHENVHDIX (ba3HbIX) HaNpAXKeHUN
HUKe 3a4,aHHOM YCTaBKM M BNOKMPYETCA NPU HEMCNPABHOCTAX B LEeNAX Hanpaxe-
HUA, cpabaTbiBaHMM NYCKOBbLIX OpraHoB MT3 M OTCYTCTBMM HaNpPAXKEHUA Ha Co-
ceaHel cekuumn WnH (PucyHok 4.2.2);

e «BO-1» — npeaycmatpusaet paboty ABP npu oTKAOYEHUN BBOAHOTO BbIK/AOYa-
TeNA BHELWHeN 3alunTon, Hanpumep, AnddepeHuUnanbHOM 3aWwmuTon TpaHchop-
maTopa.

C BbIxoZa cpaboTasLuero Tpurrepa nogaeTca KOMaHAa Ha OTK/IOYeHMe BbiK/ovaTens
(curHan «OTK/ no ABP») 1 nornyeckas eguMHULAa Ha OOMH U3 BXOAOB 37emeHTa «M» B
LLenun CUrHasa Ha BK/OYEHME CeKLMOHHOro BbiktoyaTena «BKJ1 CB no ABP». KomaHaa
Ha BK/IlOYEHME CEeKLIMOHHOrO BblKAoYaTens GopMmnpyeTca nocne OTKAYEHMA BBOAHOTO
BbIK/toYaTena (nossnsetca curHan «OTKAKOYEHO»), MPU OTCYTCTBUM curHana «Ucw» u
Hannumm curHana «Uscrp».

Kpome Toro, napannenbHo curHany «OTK/1 no ABP» dopmupyetca curHan «He-
ycnewHoe ABP», ecnv curHan Ha BK/IOYEHUA CEKLMOHHOTO BbiKAOYaTena He chopmu-
poBasca paHee, Yem «Tcbp aBp».
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Cbpoc Tpurrepa 1 610kMpoBKa paboTbl anroputma ABP ocyuiecTBaseTca npu:
®  KBUTMPOBAHUM;

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

®  BbIAB/IEHNUN HEUCNPABHOCTU BbIKAOYATENS;

e HeycnewHom ABP;

® MpU HEUCNPABHOCTAX YCTPOMCTBA, BbIAB/AEHHbIX BHYTPEHHEN cucTeMOoi camoam-
arHOCTMKM.

TexHunuyeckne napameTpbl ABP npueeaeHsbl B Tabanue 4.2.2. PacnosioxKeHune ycTaBokK
B MEHI0 YCTpOICTBa NpmBeaeHo B Tabauue 4.2.3.

Tabnnua 4.2.1 - KoHdpurypaumoHHble katoum ABP

HaumeHoBaHue KoHUrypa- AunanasoH 3aBoackoe 0O603HayeHue B

LLMOHHOrO KAtoYa 3HauyeHuin 3Ha4YeHue MeHI0
B241 - BBO{I,/BbIBO,EI, aBTOMa- /4 ) Beog ABP
TUKM 13 AencTBuA

Un

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

Tabnvua 4.2.2 - TexHu4eckne napameTpbl ABP

HaumeHoBaHue Awnana3soH JANCKpeTHOCTb 3aBopckoe 0O603HaveHue
napametpa 3HauyeHui 3aAaHuA 3HauYeHue B MEHI0

YcTaBKka cpabatbiBaHuA
N0 HanNPAXEHUIO BO BTO- 0,2-100 01 50 Ucp
KoadduumeHT Bo3Bpata 105 .
MYCKOBbIX OPraHoB ’
YcTaBKa no BpemeH#u ro- 0-300 0,01 10 Trot
TOBHOCTH, C
YcTaBKa no BpemeHu 0-300 0,01 5 Te6p
cbpoca, ¢
YcTaBKa no BpemeHu 0-300 0,01 1 Tep
cpabaTbiBaHus, C
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‘JJ,B IUECTp

|UCLIJ

|OT><nr0L|eHo
B243

MT33 —]
B244
MT3-4 —

B245

Cn OTKN —

B246

Myck ABP

B241 1ot ABP 02¢

1B [Pasp ABP

_‘
|
@

¥

Heycn ABP —
BKNCB no ABP
HLY

O7xas BB

ik

Hewcnp BB

)

Bnox sencnp MK3

PucyHok 4.2.1 — dyHKumMoHanbHas cxema ABP

Tabnnua 4.2.3 - MecTtopacnono»eHue ycraBok ABP B MeHto ycTpoicTBa

FnaBHOe meHI0 MogmeHio 1 NMogmeHio 2 MopmeHto 3

YctaBku P3MA -> Ycraskn 1/2 -> ABP
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Tcp ABP

(B Juscr

|

Myck MT3-1

[NyckMT32

Myck MT3-4

i

Myck MT34

PucyHok 4.2.2 — dyHKLMOHaNbHaA cxema pOpPMUPOBaHUA CUTHaNa NycKka ABP

4.2.2 ABTOMaTU4yecKoe NOBTOPHOE BKAOYEHUe

YCTpoicTBO NO3BOAAET aBTOMATUYECKM BKKOYATb BbIK/tOYATEIb MOC/IE ero OTKAtoYe-
HWA KaKOW-1MB0 U3 3aWmT A0 YeTblipex pas (YeTbipexkpaTHoe AMB). YNpaBAsaoLWmMmm cur-
Hanamu ana AMNB asnatoTca:

1) «3anpet AMNB».

[aHHbI curHan 3anpewaet gelictene AMB no BbIGpaHHbIM 3aWMUTam, NpU OTCyT-
CTBMM pa3pelLLatoLLero CMrHana ot Katoua ynpasneHus (curHan «Pasp AMB»), npu Heuc-
NPaBHOCTAX BbIKAOYATENS U Lenel ynpaBieHUs, Npu HEUCMNPABHOCTAX YCTPOMCTBA 3a-
LLMTbI, NPY BbIBEAEHHOM BHYTPEHHEM NPOrpPamMMHOro Katoue (PucyHok 4.2.3).

2) «FotoB ANB».

MoABaeHWe AaHHOTO CMrHana paspeluaeT geicteue AMNB nocne Habopa BpemeHM ro-
TOBHOCTH, a TaKe cbpacbiBaeT AlB B MCXOAHOE COCTOAHME NOC/E YCMELWHOro BKAYe-
HuA. FoToBHOCTb AlMB K paboTe cbpacbiBaeTca npu nepepbiBe B MMTaHWMM YCTPOWCTBA, NpU
KBMTMPOBAHMK, NPU OTK/IOYEHHOM BbIK/tOYaTENE W MPU MOABAEHUM CUrHana «3anpet
AMNB».
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3)«MNyck ANB».

CurHan nycka AlB 3anyckaeT paboTy aBTOMaTUKM NOBTOPHOTO BKAOYEHMS, €C/IU Bbl-

NONHEHbI caeayoume ycnosuma:

® oc/sie BKAoYeHUn BB HabpaHa BblgepiKKa BPEMEHU FOTOBHOCTU, NOABUACA CUT-
HaN rOTOBHOCTM M BbIK/OYaTelb MPOAO/KAET OCTaBaTbCA BK/AKOYEHHbIM (Pucy-
HOK 4.2.4
®  OTCYTCTBYH CUFHa/bl KBUTUPOBAHMUA M 3anpeTa NycKa;

-

’

®  BbIK/OYATE/b YCNELHO OTK/NIOYMIICA C BO3BPATOM CpaboTaBLLeit 3aluTbl.

BratoueHue no AMNB MOXKeT 6bITb C KOHTPOIEM HaNPAXKEeHUA COOPHBIX WWH U 6e3 KOH-
Tpona. [lns 3Toro npeaycMoTpeH NPorpammHbIi Katod (Tabavua 4.2.4), KoTopblii BBOAUT

L0MNOSIHUTENbHOE YCN0BUE MYyCKa NO NOABEHMIO cMrHana «Ucw».

Mpyn OTCYTCTBMUM HaNpsAKeHUs COOPHbIX WNH B TeuyeHUe BpemeHu «Tcbp AMB» duk-
cupyeTca HeycnewHoe AlB, KoTopoe 3anpeLaeTt gasbHelwyo paboTy aBTOMaTUKM Mo-

BTOPHOrO BK/IKOYEHUA.

o venap MK3TT

Bnok BIIK

HLY

Hewcrp BB
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3

Wl W |w
a2 —ol
I| |z ]
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@
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W
I
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MT3-2

MT3-3

< < 5]
={W=IRE :
o @ ¢]
IS & =
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w

3-1

w
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PucyHok 4.2.3 — ®yHKumnoHanb
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an cxema GopmMUpPOBaHMSA cMrHana 3anpeta AlB
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| lotos ANB g |AMNBB3Benen
—1S|TR
=
Rl
| KewTH posanne 1 J & MNange = max 1
|3anperAI'IB Copoc AMNB
Tcbp ANB
B203 'GP

| 3anpet nycka 1
B
[Myck YANB
&

<> B202 Myck ANB

Ucw 4\1

TroTAMB  Totos AMNB

| 3anpet AMNEB &

N |
e SR
| Brnouero — l'oTos ATB

R

n 1

el
[s5}
34
2]
-

3anpet AMB )

MutaHue mE

f

Kenmv poBaHue

BKM no ANB

j
NG

| BimioyeHo

—
Myck ANB ycK Cuerunk
UMKNoB BKIN no ANG

ATB

— Bnok

TotoB AINB C6poc

PucyHok 4.2.4 — dyHKuMoHanbHas cxema AlNB

TexHuuyeckme napameTpbl AMB npueeaeHbl B Tabauvue 4.2.5. PacnosnoxeHue ycTaBok
B MEHI0 yCTpoicTBa npmseaeHo B Tabavue 4.2.6.
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Tabnnua 4.2.4 - KoHourypaumoHHble Kntoum AMNB

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HayeHue B
LLMOHHOTO K/Ito4a 3HauYeHuin 3HaYyeHue MEHI0
B201 - Beoa/BbiBOA, aBTOMa- o+ + MonHbIl 3anpeT
TUKK U3 AencTBus ANB
B202 - KoHTponb Hanpsaxe-
-/ + -
Hua CLU npu AMNB / Myck no Ucw
B203 - HeycnewHoe AlNB -/ + + Heycn AMNB
B211 - B228 - 3anpet AlB o1 /+ + HassaHue
AeicTBMA 3aWwmT 3aWunThI
B229 - 3anpet AlNB ot PO -/ + + PO
Tabnuua 4.2.5 - TexHnyeckune napametpbl AMNB
HaumeHoBaHue Awnana3soH JAuncKpeTHOCTb 3aBopgckoe 0O603HaueHue
napametpa 3HauyeHui 3aAaHuA 3Ha4YeHue B MEHI0
Konnvectso uuknos AlB 1-4 1 2 Konuuecrso
LMKNOB
YcTaBKa Nno BpemeHu ro- 0-300 0,01 30 Trot
TOBHOCTH, C
Y,
CTaBKa Mo BpemeHu 0-300 0,01 120 Tc6p
cbpoca, ¢
YcTaBKa no BpemeHu
cpabatbiBaHmsa AMB-1, ¢ 0-300 0,01 0,5 Tep AMNB-1
YcTaBKa no BpemeHun
cpabatbiBaHus AMB-2, ¢ 0-300 0,01 10 Tep AMB-2
YcTaBKa no BpemeHu
- 1 Tcp ANB-
cpabatbiBaHua AMB-3, ¢ 0-300 0,0 60 cp 3
YcTaBKa no BpemeHu
cpabartbiBaHua AMB-4, ¢ 0-300 0,01 60 Tep AMB-4
Tabnnua 4.2.6 - MecTopacnono»eHue yctaBoK AlB B meHto ycTpoiicTea
FnaBHoOe meHIo NMogmeHio 1 MopgmeHtio 2 MoameHto 3
Ycrasku P3nA -> Ycraskn 1/ 2 -> ANB -> 3anpet AlNB
YcraBku P3nA - YcraBkn 1/2 > ANB > :;gaw\eprl
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4.2.3 AYP/YANB

ABTOMaTMYECKan YaCTOTHaA pasrpyska npegHasHavyeHa ANA OTKAYEHUA YacTu He-
OTBETCTBEHHbIX NOTPE6GUTENEN NPU BO3SHUKHOBEHUW AeduLmTa aKTUBHOW MOLLHOCTM B
3HeprocucTeme.

MpeaycmoTtpeHo aBe ctyneHn AYP:

e AYP-1 - aBTOMATMYECKas YaCTOTHAA pasrpy3ka 6e3 BblAepKKM BPEMEHU C BO3-

MOXXHOCTbO 6IOKMPOBKMN MO CKOPOCTU CHUNKEHUA YaCTOTbI;
e AYP-2 - aBTOMATMYECKAn YAaCTOTHasA pa3rpysKa C BblAEPKKON BPEMEHMU.

MepBas cTyneHb NPUMEHAETCA B KayecTBe bbicTpoaelicTeytowein AYP ana npekpatye-
HUA NpoLEecca CHUXEHNA YacToTbl. BTopas cTyneHb NpMmMeHAeTca U Ana nogbema Ya-
cTOTbl Nocsie aericteuns AYP-1, uam npu megneHHOM CHUMKEHUWN YacToTbl.

PaboTa ctyneHeit AYP paspelsaeTcs Npu HAIMYMK CUTHANA HA AMCKPETHOM BXOoZe
«Pa3p AYP» 1 BKNHOUEHHOM MOJIOKEHUM BbIKAtOYaTENA (Hanuume curHana «PMB»). Mpu
BbIABAEHMMN HEMCMPABHOCTM B Lenax HanpsxeHusa (curHan «Heucnp LiH») paboTa asTo-
matukn AYP 61okunpyetcs (PucyHkun 4.2.5 — 4.2.6).

[na paboTbl aBTOMATMKM NOBTOPHOTO BKAOYeHUsA nocie AYP (yactoTHoe AMB, pucy-
HOK 4.2.7) Heobx0AMMO BBECTU COOTBETCTBYOLME HAacTPoMKKM AMNB u paspewwmnTs paboTy
ANB nocne AYP (kntoy «B226»).

Ucp AMF/MANB

Fep AYP-1 BnokdF  B158

e ———<fyoAdp]

Hewenp LH - e P
X < AYP
(o8 JPasp AP > 1 )
B159
—I __r—f AYP
PMB " < AUP curn

PucyHok 4.2.5 — ®yHKUMOHanbHaa cxema AYP-1
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Ucp AMPMANB

< ﬁy:x AYP-2
Tep AWP-2
ey 7 AYP-2
B161
— AYP

< AUP cum
Hescnp LI.H>-
- Pazp AYP >

PrB ™

PucyHok 4.2.6 — dyHKuMOHanbHas cxema AYP-2

Fcp YANB

3anper AMNB
BKN BB

PucyHok 4.2.7 — dyHKumoHanbHas cxema YAMNB

YcTpoicTBO TakKe obecneyvBaeT Npuem M BbIMOJAHEHME KOMAHZ OT BHELHEero
yctpoictea AYP 1 YAMB B COOTBETCTBUM C aNTOPUTMaMM, NPUBEAEHHbIMU Ha PUCYHKax
4.2.8-4.2.9.

[na paboTbl AYP no ABYM AUCKPETHBIM BXOAaM HEOBXOAMMO OAMH U3 BXOA0B Ha3Ha-
YnTb Ha PyHKUMIo « B AYP», a BTopoi — Ha «/[AB YAMB». Myck AYP ocywiecTBafeTcs npu
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NoCTyNJAeHUM CUTHaNa Ha nepsblit BxoA,. MNyck YANMB ocywecTBnseTca nocne cpabatbiBa-
HMAa AYP n npu noctynneHuun curHana Ha exog, «AB YAMB». Echu Ha Bxoge «AB AYP»
NPOAO/IKaeT NPUCYTCTBOBATbL CUIHas, To paboTa YAMB 610KupyeTcs.

Mpu paboTe No oAHOMY AUCKPETHOMY BXOAy HEOBXO0AMMO 334eMCTBOBATL TO/IbKO
OAMH OUCKPETHbIN BXOA, M Ha3HaunTb ero Ha dpyHKuuto «AB AYP». CpabaTtbiBaHue no AYP
NPOUCXoAUT NPU NOABAEHUWN CUTHANA U ero yaepXKaHuu. MNpu cHATUM curHana c gUcKpeT-
HOro Bxoga npoucxogut nyck YAMB.

TexHuuyeckme napametpbl AYP 1 YAMB npusegeHbl B Tabaunue 4.2.9.

B156

6__"_— Tcp AYP-1 )
. § D &
AP 77 & | pasoraAup s
MoTos AMNB :} R
BaanTAH|_§3>
[Keuruposasue >
I —

PucyHok 4.2.8 — ®yHKuMoHanbHas cxema AYP no ogHomy 1B

Tabnunua 4.2.7 — KoHdpurypaumoHHble katoum A4P n YAMB

HaumeHoBaHue KoHpuUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B
LLMOHHOIO K/toYa 3HauyeHui 3HayeHue MeHIo
BHyTp / BHewHui
B156 - Tun AYP/YANMNB no 1B / BHewwHwit BHYTpeHHMI Tun A4YP/YANB
no 2B
B157 - Beoa/sbisog AYP-1 -/+ - Bsog AYP-1
B158 - bnokuposka A4P-1 no o+ ) Bnok no dF
dF
B159 - [leiicTBME aBTOMATUKM OTKN
AYP-1 Curnan OTKN CpabaTtbiBaHue
B160 - Beoa/sbisog, AYP-1 -/ + - Bsog AYP-2
B161 - [leiicTBue aBTOMATUKMU OTKN
AUP-2 Curvan OTKN CpabaTtbiBaHue

27.12.31-100-23566247 79



PykoBoacTBo no akcnayataummn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

B156
1
1 T Tcp AYP-1
(a8 [aBAuP 2 [T AUP
Myck YAMNB
[0 [oBuArB SR
=l &
[BKN no ANB 1 j
4C &
Onup YATIB
AUP
& | pasora AUP
0,1¢ |S|TR
R
1
3anpet AlNB
BKN BB

PucyHok 4.2.9 — ®yHKumoHanbHaa cxema AYP no asym [1B

Tabnuua 4.2.8 — MectopacnonoxeHue yctaBok A4YP/YATB B meHIo ycTpoiicTBa

FnaBHOe meHI0 MogmeHio 1 NMogmeHio 2 MopmeHto 3
Ycrasku P3nA -> Ycraskn 1/ 2 - AYP/YANB - /I:igameprl
YcTtasku P3nMA > Ycraskn 1/2 > AYP/YAMB > AYP-1
YcTtasku P3nA > Ycraskn 1/2 > AYP/YAMB > AYP-2
Ycrasku P3nA -> Ycraskn 1/ 2 - AYP/YANB -> YANB
Ycrasku P3nA - YcraBkn 1/2 > AYP/4YANB > BHewHun A4YP
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Tabnvua 4.2.9 — TexHuyeckune napametpbl AYP 1 YAMNB

HaumeHoBaHue [Ovana3oH | [AuckpetHoctb | 3aBogckoe | O6o3HaueHue
napametpa 3HaueHu 3aaaHua 3HaueHue B MEHI0

YcTaBKa cpabatbiBaHMA
Nno HaNpPAXKeHWIo BO BTO- 0,2-150 0,1 50 Ucp
PUYHBIX BENUUYMHAX, B

KoadduumeHT Bosspata

0,95
NYCKOBbIX OpraHos

YcTaBKa cpabaTbiBaHuA

no vacrote AYP-1, 1y 45-55 0,01 49,20 Fcp A4P-1

YcTaBKka no BpemeHun

cpabatbiBaHmsa AYP-1, ¢ 0-300 0,01 03 Tep A4P-1

YcTaBka 6/10KMPOBKM MO
CKOPOCTU CHUXEHUA Ya- 0,1-20 0,1 10 dF 610K
cToTbl, Mu/c

YcTaBKa cpabaTbiBaHuA

no vactote AYP-2, Iy 45-55 0,01 49,30 Fcp A4P-2

YcTaBKa Bo3Bpara no 4a-

cTote AYP-2, 45-55 0,01 49,50 FB038 AYP-2

YcTaBKa no BpemeHun

- 1 2 Tcp AYP-2
cpabatbiBaHua AYP-2, ¢ 0-300 0,0 P

YcTaBKa cpabaTbiBaHuA

YAMB, Iy 45-55 0,01 49,90 Fcp HAMB

YcTaBKa no BpemeHun

cpabatbiBaHusa YAMMB, ¢ 0-300 0,01 > Tep HANB

KoadduumeHT Bosspata
NYCKOBbIX OPraHoOB Mo Ya- - - Fyct+0,1My, -
cToTe

YcTaBKa no BpemeHu
cpabaTtbiBaHMA OT BHELU- 0-300 0,01 0,3 Tcp BHew AYP
Hero AYP, ¢
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4.2.4 YPOB

YPOB popmumpyeT curHan Ha OTK/IOYEHWE BbIKAOYATENA OCHOBHOMO U Pe3epBHOro
NUTaHMA NPU OTKa3e BbIK/OYaTeNAs COBCTBEHHOTO NPUCOeANHEHUA NpKU cpabaTbiBaHUK
3awwmT. B anroputme YPOB HeKOTOpbIe 3almThl 3aKPeneHbl «KeCTKO», He06X0AMMOCTb
BBOAA APYIrNX CUrHANOB 3aLLMT onpeaenaeTca obCayKuBatoLWmMm nepcoHanom (PucyHok
4.2.10).

Mpwv cpabaTbiBaHUK 3aWUT ycTaHaBanBaeTcA Tpurrep YPOB, KoTopblit cbpacbiBaeTca
TO/IbKO NPU YCNELWHOM OTK/O4MEeHMM BbikNtoYaTens. O6 oTKase BbikntoyaTene byaeT cau-
LeTeNbcTBOBaTb Hanuue curHana «Myck YPOB no I», KOTopbIt NoABASETCS NpU NpoTe-
KaHMM TOKa Yepes BbIKtoYaTelb NPUCOeaUHEHNUA.

TexHuuyeckue napameTpbl YPOB npuseseHsl B Tabavue 4.2.11. PacnonokeHue ycTa-
BOK B MEHIO YCTPOICTBa npmseaeHo B Tabavue 4.2.12.

OTKN ot VPOB 1

Tcp YPOB 0.1c

T3-3

T34

E

5792
331 8193 |
882 8194 |
aHo B195 |

|

B196

BO-2

PucyHok 4.2.10 — ®yHKUMOHaNbHAA cxema YPOB
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Tabnvua 4.2.10 - KoHdurypaumoHHble katoun YPOB

HanmeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HaueHue B
LLMOHHOTO K/to4a 3HauYeHuin 3HaYyeHue MEHI0

B191 - BBOEI/BbIBO,CI, aBTOMa- e+ ) Beog YPOB

TUKM 13 AeNCTBUA

B192 — B196 — Nyck YPOB ot /+ HassaHue

3awuT 3aWunThI

Tabnnua 4.2.11 - TexHuyeckme napametpsl YPOB

HaumeHoBaHue Awnana3oH JAMCKpeTHOCTb 3aBopgckoe 0O603HayeHue
napametpa 3Ha4YeHun 3agaHuA 3HayeHue B MEHIo

Tok cpabatbiBaHMA BO

0,1-200 0,01 0,5 Icp
BTOPMYHbIX BEIMYMHAX, A

YcTaBKa no BpemeHun

0-300 0,01 1 Tcp
cpabaTbiBaHuA, C

Tabnvua 4.2.12 - MectopacnosioxeHue yctaBok YPOB B MmeHIo ycTpolicTBa

FnaBHOe meHI0 MogmeHio 1 NMogmeHio 2 NopmeHto 3

Ycrasku P3nA -> Ycraskn 1/2 > YPOB

4.2.5 OTKN04EeHUe OT BHELLHUX 3aLuT

[NA BbINONHEHUA KOMAHZ OTKAKOYEHUA OT BHELLUHMX YCTPOWCTB NPeasyCcCMOTPEHO A8a
CMrHaNa BHELWHero oTkAoYeHns (PUcyHok 4.2.11), KoTopble MOryT 6bITb HACTPOEHbI:

® CVHBepCUen CUrHana ot ANCKPETHOro BXOAa;

® C OelCTBMEM Ha CUTHaM UK Ha OTKAtodeHue (Tabauua 4.2.13).

TexHW4YecKkne napameTpbl 3alnTbl NpuBedeHbl B Tabauue 4.2.14. PacnonoxeHue
YCTaBOK B MEHI0 yCTpolicTBa NpusegeHo B Tabanue 4.2.15.
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Myck BO-1 |n<: |
B171
B173 TcpBO-1 g9

[0B [nsBO-1 4 1| [ % BO-1
L1 T el

Myck BO-2 |nc |

B176
B178 Tcp BO-2  py77

Isal — el

PucyHoK 4.2.11 — ®yHKUMOHANAbHAA CXeMa BHELLIHEro OTKAYeHuA

Tabaunua 4.2.13 - KoHdurypaumoHHble kntoun BO-1 1 BO-2

HaunmeHoBaHue KoHpuUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B
LLMOHHOTO K/to4a 3HaYeHun 3HaYyeHue MEHI0

B171,B176-B -

, 6 . B04/BbIBOA 33 e+ ) Ypp—
WMTbI U3 AencTeua
B172, B177 - JencTeune 3a- OTKN OTKA CpabaTiBakme
LWNTBI CurHan
B173, B178 - UHBepcua cur- /4 ) WHsepca 1B

Hafia OT AMCKPETHOro BXo4a

Tabnnua 4.2.14 - TexHn4yeckune napameTpsbl BO

HaumeHoBaHue Awnana3oH JAUNCKpeTHOCTb 3aBopckoe 0O603HayeHue
napamerpa 3HAYEeHUIn 3aAaHuA 3HauYeHue B MEHI0

YcTaBKa no BpemeHu

0-300 0,01 0,1 Tep
cpabaTtbiBaHus, C

Tabnnua 4.2.15 - MectopacnonoxeHue yctaBok BO B MeHto ycTpoicTsa

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

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

YcTtaBku P3MA - YcraBkn 1/2 > BO-2
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4.3 dyHKUMM ynpaBieHUsA BbiKaloyaTenem

1) OnpegeneHune NONOKEHUA BbIK/OUaTeNsA.

DYHKUNA OTCNEKMBAHUA MOJIOXKEHUA BbIKAOYATENA NpeAHA3HAYeHa AN KOPPEeKT-
HOM paboTbl aBTOMATUKK, cpabaTbiBaHUA M BO3BpaTa 3almT. KOHTPOAb NonoxKeHus BB
MOMET OCYLLEeCTBAATLCA CNeayowmnmm cnocobamm (onpeaensetca NosoKeHnem npo-
rPaMMHOr0 K/toya):

e o curHanam «PMO» u «PMAB»;

e TO/NbKO Nno «PMOY»;

e TO/MbKO no «PMNB»;

® 10 TOKY Harpysku;

® He OTC/IeXUBaETCA.

MonokeHue BbikAtoYaTena (PucyHok 4.3.1) otobparkaeTcsa curHanamum « BknroueHo»
1 «OTKNOYEHO», KOoTopble dopmupyroTca No curHanam «PMO» n «PAB». BkatoueHHOMY
nosnoxeHuto BB cooTseTcTBYeT KOMOUHaumA: «PMO» — nornveckunin «0», «PMB» — noru-
yeckaa «1». OTkAo4EeHHOMY nonoxeHuto: «PMO» — nornyeckas «1», «PMB» — noruye-
CKUM «O».

Ecnu nonoxkeHne BB He oTcnexkmnBaeTca, TO IOTMKA YNpaBaeHUA U ANArHOCTUKK Bbl-
KNloYaTeNs, a TaKKe aropuTMbl aBTOMATUKK, BIOKMpPYIOTCA.

R e =
T
v

S

[me [msPro PO Jric|
AN
[Hayaa > 1§t

811
itH G Q PNB Jnc |

+
[P0 >
PiB >

PucyHok 4.3.1 — dyHKLMOHaNbHaA cxeMa onpeaeneHnsa NoaoxKeHus BB
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Tabnnua 4.3.1 - KoHOUTrypaLMOHHbINM KAtoY onpegeneHns nonoxKeHuns BB

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HayeHue B
LIMOHHOTO KAloua 3HaueHui 3HaueHue MeHI0
PNo/PnB
PMNO
511 - Onpepenenne nonoxe- PMIB PMO/PMB MonoxeHue BB
HuA BB
o TOKY
HeT

Tabanua 4.3.2 - TexHUYeckne napameTpbl onpeseneHns nonoxeHma BB

HaumeHoBaHue [Ovana3oH | [UcKpeTHOCTb 3aBoackoe | O6o3HaueHue
napametpa 3HaueHu EEY DT 3HaueHue B MEHI0

TOK HarpysKku Bo BTOpUY-

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

Tabnnua 4.3.3 - MecTopacnonosKeHue ycTaBoK ANs NooxeHna BB B meHIo ycTpolicTBa

FnaBHOe meHI0 MogmeHio 1 MogmeHio 2 NopmeHto 3

HacTpoliku - AYB

2) KButnpoBsaHue.

dYHKLMA KBUTMPOBAHUA NpeaHa3HayYeHa 1A cbpoca cpaboTaBLIMX 3aLMT, BO3BpaTa
aBTOMAaTUKM B UCXOLHOE COCTOAHME U CbeMa CBETOAMOAHOM CUTHANMU3ALMN.

KBUTUpPOBaHME MOXKET NPOMU3BOAMUTLCA BPYYHYIO KHOMKOW C Ny/bTa ynpasaeHus (cur-
Han «C6poc MY»), KomaHAHOM KBUTUPOBaHUA Yepe3 USB (curHan «C6poc USB»), KomaH-
[0M KBUTUPOBaHMA cuctembl ACY TI (curHan «Cépoc TY») n KomaHAOM OT KAkoYa ynpas-
NleHus no amckpetHomy Bxogy «OTK/1» npu OTKAHOYEHHOM BbiK/touyaTene (PucyHok
43.2).

oo & |
m® Jorn 1] 1

‘ ny I Cbpoc MY

|Rs48s| CBpoc TY

[UsB | c6poc USB

PucyHoK 4.3.2 — ®yHKUMOHANbHAA CXemMa KBUTUPOBAHUA
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3) PyyHoe ynpasneHue BbIKNOYaTENEM.

PyyHoe ynpaBneHue BbikAtOYaTeNEM OCYLLECTBAAETCA CUTHanamm «PO» n «PB». [laH-
Hble KOMaHAbl MOTyT 6bITb cPOPMMPOBAHBLI MECTHO W MO TeseynpasneHuto. Teneynpas-
JNIeHne OCyLLEeCTBAAETCA TONbKO Yepes uHTepdeiic RS485 ¢ nomowsto ACY TI wan MK. B
CBOIO oYepeab MECTHOE yNpaBaeHMe MOXKET OCYLLECTBAATLCA CAeAYOWMMM cnocobamu:

®  OT AUCKPETHbIX BXOA0B YCTPOUCTBA;

® OT KHOMOK ynpasaeHusa BB Ha naHenn ynpaBaeHusA yCTPOUCTBOM;

e yepes nHTepoeic USB c nomouwpto MK.

B 3aBMCMMOCTM OT HacTpoeK AUCKPETHbIX BXOA0B « MY» 1 «TY» BbINoSIHEHME KOMaHA,
PY4YHOrO yrnpas/iieHUs MOXKET BblTb OPraHU30BaHO HECKO/IbKUMM cnocobamu.

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

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

515
— 1
S8 &
1
EEH [T L < polw]

)

oTKN TY

< PB]nc]

BKI TY

PucyHok 4.3.3 — dyHKLMOHaNbHaA cxema py4HOro ynpasaeHua BB npu npuopu-
Tete 4B «MY»

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

B TakOM perkMme KoMaHZbl PyYHOrO BKAKOYEHUA M OTKAOYEHUA NO TeNeynpaBieHUto
BbINOJ/IHAIOTCA B 3aBUCUMOCTM OT COCTOAHUA AUCKpeTHOro Bxoaa «TY». KomaHabl mecT-
HOrO ynpaBneHus BbINOAHATCA Bceraa (PUcyHok 4.3.4).
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ny 10TKn

USB | OTKN

OTKN

|

$15

lme J1v
[rsass| OTKN TY

|

ny |BKn
USB | BKN

BKN

515

(o [1v
[Rs4ss] BKN TY

dl B

PycyHok 4.3.4 — ®yHKUMOHANbHAA CXema PyYHOro ynpasneHua BB npu HacTpoiike
«MY» Kak «Bcerga 0»

B) Bxog, «MY» HacTpoeH Kak «Bceraa 0», «TY» HacTPOEH KaK ANCKPETHbIN BXOA,
B TaKOM pekMme KOMaH/bl MECTHOTO BK/IFOYEHUSA U OTK/IIOYEHUSA MEIOT BPEMEHHbI M
NPUOPUTET Hag KOMaH4aMKW TeneynpasaeHns (PUcyHok 4.3.5).

1

use]Bkn ToE
[ o {4

PucyHok 4.3.5 — ®yHKLMOHAIbHAs CXeMa Py4YHOro ynpasieHusa BB npu HacTpoiike

«MY» Kak «Bcerga 0» u HacTpolike «TY» Ha 1B

88
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TaK, Npu ycTaHOBKE KAtoYa TeneynpaBneHusa B NosoxeHue «3anpeweHo» (CurHan
OB «TY» UMeeT coCToAHME NOTMYECKOro HY/If), pa3peLlaeTca TOIbKO MecTHoe ynpaBne-
HUe BblKAtoYaTenem. Ecan, Hanpumep, obCayKMBatOLWMiA NnepcoHan nocae paboT Ha npu-
coefMHeHWn 3abbin NepeBecTn NoOXKEHWEe KaloYa TeneynpasiaeHus B cOCToaHNe «Pas-
peweHo», To onepaTtop ACY T moXeT yaaneHHO OTNPaBuTb KOMaHAy Ha Bo3BpaT «TY»
6e3 Bo3BpaTa NOIOXKEHMA KAtoYa. B pesynbraTe 3TOro yCTaHaBAMBAETCA TPUITEP C NamA-
TblO, KOTOPbI BNOKMPYET MECTHOE ynpaB/ieHne 40 TOro MOMEHTA, KOraa K/ato4 paspe-
WweHMA Teneynpas/ieHWe He ByaeT NepeksloyeH B cieaylowen nocaesoBaTeNbHOCTH:
«3anpeLeHo» -> «PaspelueHo» -> «3anpeLeHo».

MecTHoe ynpaBneHwe BbIKAOYATENIEM MOMMMO AMUCKPETHbIX BXOAOB BO3MOXKHO
TaKXe M C MOMOLLbI0O KHOMOK YNpaBAeHUsA Ha NynbTe ynpaBAeHWa ycTpohcTBom. Ons
3TOro HeobX0AMMO BBECTU COOTBETCTBYHOLLMIA NPOrPaMMHbI Kiatod (Tabaunua 4.3.4).

CnMCOK BO3MOXHbIX PEXXMMOB BbINOJIHEHNA KOMaHA, Py4HOTO yrpaBaeHna npuseeH
B Tabnuue 4.3.6.

Tabnnua 4.3.4 - KoHMrypaLMOHHbIN KNtoY paspelleHnsa ynpasneHusa BB ¢ nyabta

HaumeHoBaHue KoHpuUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B
LLMOHHOTO K/to4a 3HaYeHun 3HaYyeHue MEHI0

S15 - YnpasneHwue BB ¢ OTKN OTKI YnpasneHue BB ¢

nynbTa ynpasaeHWA yCTPOn- BKN nynbTa

Tabnnua 4.3.5 - Mectopacnoiox)eHne yCTaBoK A/19 HAaCTPOeK ynpasneHusa BB

FnaBHOe meHto

MogmeHio 1

NoameHto 2

NoameHto 3

Hactpoliku

9

CepBUCHble

Tabnaunua 4.3.6 - BO3MOKHbIe peXKMMbI BbINONHEHMSA KOMAHA, PYYHOTO BKAOYEHUA

MecTtHoe
AB My ABTY T TeneynpaBneHue
Bcerpa 1 UrHopupyetca Pa3pelieHo 3anpeLeHo
OB MY =1 UrHopupyetca PaspewweHo 3anpeLeHo
OB MY =0 UrHopupyetca 3anpeleHo PaspeweHo
Bcerpga O Bcerpa O PaspeweHo 3anpeweHo
Bcerpa O Bcerpa 1 PaspelweHo Pa3spelweHo
ABTY=0
B
cerga 0 TpMrTep cBpolueH PaspeweHo 3anpeweHo
OBTY=0
B
cerga 0 TPUITep yCTaHoBAEH 3anpeleHo PaspeweHo
Bcerpa O OBTY =1 3anpeleHo PaspewweHo
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4) BHelwHAn 610KMpoBKa BB.

HasHauyaembliit Ha B curHan «AB B/IK» npegHasHaueH ana 610KMPOBKU Nt06bIX KO-
MaHg, Ha BK/ItoYeHue BblKtoyaTens. Mpu BKAOYEHHOM NporpaMmmHom Katode (Tabauua
4.3.7) nosasneHune curHana «AB BIK» 6yaeT npuBoamUTb K NPUHYAUTENILHOMY OTK/OYe-
Huto BB u ero nocneayoweint 6n1oknMpoBKe BKAoYeHUA (curHan «OTK/ ot BAIK»).

:
s12

AB | OB BNK S|Ts

— Brnok BJIK

| KeumipoBaHue R

PucyHok 4.3.6 — dyHKLMOHaNbHAA CXeMa BHellHel 610KMpoBKK BB

Tabnnua 4.3.7 - KoHOUTYPALLMOHHbIN K04 OTKAKOYEHUS OT 6J10KMPOBKM

HaumeHoBaHue KoHUrypa- AwuanasoH 3aBoacKoe 0O603HaueHue B
LLMOHHOTO K/toYa 3HaYeHun 3HaYeHue MEHI0

S12 - OTkntoueHwme BB ot

o -/ + - OTK/ ot BJIK
BHeLIHeW BNOKMPOBKM

Tabaunua 4.3.8 - MecTtopacnosoxeHne ycTaBoOK A1 HaCTpoeK ynpasnexHusa BB

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

HacTtpolikun - AYB

5) BNOKMPOBKa BKAOUEHWA BbIKAOYATENA OT 3aLUUT.

Mpu cpabaTbiBaHUM 3aLUMT HA OTK/AIOYEHUE yCTaHaBAWBaeTca Tpurrep «Bnok ot 3a-
LWUT», KOTOPbIM BNOKUPYET fanbHelilee pyyHoe BKAOYeHMEe BB 40 MOMEHTa KBUTUPO-
BaHWA (PUcyHOK 4.3.7). O6cny»KMBatOLWMA NepCcoHan ¢ NOMOLLBIO MPOrPaMMHbIX KNtoyei
MOKeT BbI6paTh Te 3aluThl, Nocne cpabaTbiBaHMA KOTOPbIX NMPW BKAOYEHUU BB KBUTK-
poBaHue He TpebyeTcs.

Tabanua 4.3.9 - KoHoUrypaumoHHble Kntoum 610KkMpoBoK PB

HaumeHoBaHue KoHpuUrypa- AOwnanasoH 3aBoacKoe 0O603HayeHue B

LMOHHOIO KNto4a 3HauYeHuin 3HayeHue MeHI0
B301 — B328 - bnoKknpoBKu /+ + HassaHwe 3a-
PB LWMTbI
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Tabnvua 4.3.10 - MecTto

pacnosio}KeHue ycTaBoK a8 610KMpoBoK PB

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NogmeHto 3
Ycrasku P3nA - YcraBkn 1/2 - ESOKMpOBKM
3
d
5
o
-]
T T LT 1]
EAERE NS VA VR VS £ V8 5 \]
[EAJAY: ST RY: LY. YRS Y2 YT SR
<l =] |« -
T T 1 [ 1 ] T 1T T 1 ] 1 ]
- o Lar) -+ Ex) w e~ == =x] = - o~ L) =t w w
8 AR B B B A8 B 8 B R B B AR B AR B
sl el 2] 18l 12 (3] L5 | 1| |2 7 12 L e
HEEEEHEREREHRERERE & & (& |B] B

PucyHoOK 4.3.7 — dyHKLMOHaNbHan cxema GOPMMPOBAHUA CUTHANA BIOKMPOBKM OT
3awmT
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6) OTKNtOYEHME BbIKAOYATENS.

CurHan «OTKN BB» popmumpyeTtcsa npu cpabaTbiBaHUM TpUrTepa B C/y4ae OTKIoYe-
HUA BblKAtoYaTensa (PUcyHok 4.3.8):

e OT 3aluuT;

®  MpU PYYHOM OTKIOHEHUU;

®  [pW OTKNOYEHUM OT BHeLLHelN 61OKMPOBKY;

e o ABP;

KaK TONbKO CUN0BbIE KOHTAKTbI BbIKAKOYATENA PA3OMKHYTCA (MoABAAETCA curHan « OT-
KNKOYEHOY), TPUITEP BO3BPALLAETCS B UCXOAHOE COCTOAHWME, CHUMasA KomaHgy «OTK/
BB». MNpuHyanTenbHoe CHATUE CUrHaNa OTKIOYEHUA BO3MOMKHO C MOMOLLbIO CUrHana
«KButuposaHue».

(PO 1

R
e OTKN BB
R

|OTKN o ABP

‘O'n(moueHo 1

‘ Keutuposanue

PucyHok 4.3.8 — PyHKUMOHANbHAA cxema GOPMUPOBAHUA CUTHANA OTKAOYeHUA BB

7) BkAtoyeHue BbiKAOYaTEN .

BktoueHue BbikAtouaTens (curHan «BK/1 BB») MOXKeT OCyLecTBAATLCA NpU NosBAe-
HUM cnenyoWwmnx curHanos (PucyHok 4.3.9):

e B UMKAe AMB (curHan «BK/ no AMB»);

® Mpu Nogaye CMrHana OT BHELWHEro yCcTpoicTea (curHan «BHew BK/);

® [0 Py4YHOMY BKNIOYEHUIO (CUTHaN «PB»).

[NnA MCKNOYeHNA HenpaBWUbHbIX AEeNCTBMI 06CNyXKMBAlOLWLEro nepcoHana npeay-
CMOTpeHa HacTpanBaemas 6710KMPOBKa pydyHOro BrtoueHua (PucyHok 4.3.10). Cépoc
TpUrrepa B LEenu BK/IIOYEHUA BbIKNOYATENA OCYLLECTBAAETCA MPU NOABJEHUN CUTHaANa
«PMB», cBuAeTENbCTBYIOLEM 06 YCNewHOM BKAOYeHUU, 1mbo Yepes 1,5¢c nocne dopmu-
poBaHuAa curHana «BK/1 BB».
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[ BKI no AMB

(0B [ BHew BKN
[PB

‘ BnokvpoBka

[oTKN BB

[PMB
[BKN BB

BKN BB
—Is TR
= BKI BB

[
[3)

Il

PucyHok 4.3.9 — dyHKUMOHANbHAA cxema GOPMUPOBAHNA CUTHANA BKAOYEHUA BB

$13

H
P
=

(@]
=
S

Cn OTKN

!

3anpet nycka

T

B

ok oT saiut
Bnok BITK
Otkas BB
Ly

3MH 6nok

u

i

Hewcnp BB

Bnok Hewcnp MK3M

Bnokuposka

PucyHok 4.3.10 — ®yHKLMOHaNnbHan cxema GopMUpPOBaHMA cUrHaNa BNOKMPOBKK

he)

B

[nAa npepoTBpaLLeHNa MHOTOKPATHBIX BK/IIOYEHWI BbIKNIOYATENA Ha YCTOMYMBOE KO-
pPOTKOE 3aMblKaHME NPeayCMOTPEH IOTMYECKUI1 anemeHT «M» B Lenun cbpoca Tpurrepa,
Ha KOTopbIl NocTynatoT curHanbl «PB» u «OTK/1 BB». Mpu py4HOM BK/IIOYEHWUU B yCNIO-
BMAX OTCYTCTBMA BNOKMPOBKM curHan «PB» nocTynaet Ha NepBblit BXoA 3nemeHTa «MU» 1
yCTaHaBAMBaeT Tpurrep B cpaboTaHHOe cocTosiHue (noasaaeTcsa curHan «BK/ BB»). Ecau
BK/tOYeHMe npounsowno Ha K3, curdan «OTKN BB» b6yaeTt cdopmmMpoBaH Npu OTKAOYe-
HUW BbIKNtOYaTeNs oT 3awmT («OTK/1 oT 3amT») M NoAaH Ha BTOPOW BXOZ 31eMeHTa «M»,
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Tem cambiM 06pasys cMrHan Ha cbpoc Tpurrepa B Lenu BKAOYEHUA BbikAtoUyaTens. Chop-
MWPOBAHHbIMA CUTHAN No 0bpaTHOM CBA3M CTAHOBMUTCA Ha camonoaxsaT M byaeT cylue-
CTBOBaTb A0 TeX NOp, MOKAa He ucHesHeT curHan «PBx». Takum obpasom obecneunBaeTca
OZLHOKPATHOCTb BK/IIOUYEHMA BbIKAtOYATENA Ha YcTaHoBMBLLeecs K3 npu ogHOBpeMeHHOM
Hannuum curHanos «PB» n « OTK/1 BB».

Tabnnua 4.3.11 - KoHpurypaLMoHHbIe KNHOYM HACTPOEK BKAKOYEHUA BB

HaumeHoBaHue KoHUrypa- AwnanasoH 3aBopcKoe 0O603HayeHue B
LMOHHOIO KAtoya 3HauYeHun 3HayeHune MeHI0

S13 - BNOKMPOBKA BKAOYEHUA /+ bnoknposka PB

BB npwu otcytcTemm Ucw no Ucw

S14 - BnoKMpPOBKA BKIOYEHUA o+ ) Bnokunposka PB

BB npwu CIM OTKN no CM OTKN

Tabnnua 4.3.12 - MecTopacnonoKeHne yCTaBoK HaCTPOMKM Py4yHOro BKAOYeHUs BB

FnaBHOe meHI0 MogmeHio 1 MogmeHio 2 NopmeHto 3

Hactpoliku -> AYB

4.4 dyHKUUM AMArHOCTUKM BbIKAlOYaTena

1) HecooTBeTcTBME Lienei ynpaBneHus.

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

[PMB &

Tep HUY

[Pno

PucyHok 4.4.1 — ®yHKUMOHaNbHaA cxema GpopMmmnpoBaHma curHana HLY

Tabnnua 4.4.1 - TexHuyeckune napametpbl HLY

HaumeHoBaHue Awvana3oH JAMCKpeTHOCTb 3aBopgckoe 0O603HayeHue
napamerpa 3HA4YeHun 3apaHuA 3HauyeHue B MEHI0

Bpems cpaba-
TbiBaHMA HLY

YcTaBKa no BpemeHu

0-300 0,01 10
cpabaTbiBaHuA, C
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Tabnvua 4.4.2 - MecTtopacnonoxeHue yctaBoK HLY B meHto ycTpolicTBa

FnaBHOe meHIo MogmeHio 1

MoagmeHio 2

NogmeHto 3

HacTtpoliku -> AYB

2) OTKa3s BbIK/OYaTeNsA.

B cnayyae Npoao/KUTENbHOCTM MMMNYAbCa KOMaHAbl Ha BKAlOYeHWe (curHan «BKJ1
BB») unu Ha oTktoueHune (curHan «OTK BB») 6onee 1 cekyHAbl yCTPOMCTBO chopmu-
pyet curHan «OTKa3s BB», KOTOpbIi cBMAETENbCTBYET 06 OTKa3e BbIMOIHEHMS BbIKAOYa-

Te/sIeM COOTBETCTBYHOLLEN KOMaHAbI.

MapannenbHo curHany «OTKas BB» dopmupyetca curHan «3awmra IM», KoTopbii
npv Heo6X0AMMOCTU KOHPUIYPUPYETCA HA BbIXOAHOE pesie YCTPOMCTBa M AeNCTBYET Ha
HE3aBUCMMbIV pPacLenuTesib OTKIOYEHUA aBTOMATUYECKOIO BbIK/IOYaTeNs, MUTAOLLEro
onepaTtunsHble Lenu BB, ¢ Le/iblo 3aLmMTbl 3/1eKTPOMArHMTOB BKAOYEHUsA/OTKNoYeHNA BB
1 BbIXOAHbIX KOHTAKTOB BK/IIOYEHUA/OTK/IIOUEHUA 3aLLMUTbI OT 3a/IMNAHKA.

BKNBB

OTKNBB >
KewmwpoBarune >

S|TS
R|M

53

~ 1G -
— *—i [ < 3awura M |nc

. Otkas BB -

PucyHok 4.4.2 — dyHKUMOHANbHAA cxema GOPMUPOBaAHUA CUTHaNA OTKa3a BB

Tabnvua 4.4.3 - KoHoUrypaLMoHHbIe KN4YM CUrHana oTkasa BB

M

HaumeHoBaHue KoHUrypa- Awnana3soH 3aBoacKoe 0O603HayeHue B
LLMOHHOTO K/loYa 3HaYeHun 3HayeHue MEHI0
S3 - Beo, HKLMM 3aWmThI
A dyHKL, w -/ + - 3awmTa IM

Tabnvua 4.4.4 - MecTtopacnooXKeHune ycTaBoK oTKasa BB B MeHto ycTpoicTa

FhaBHOe meHI0 MogmeHio 1

MopgmeHtio 2

MopmeHto 3

Hactpoliku - AYB
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3) Camonpoun3Bo/ibHOE OTKAIOUYEHWE BbIKIOYATeNA.

CamonpounsBoabHbIM OTKAOUYeHNEM BB (curHan «CN OTK/») cuntaeTcs oTKAKOYEHNEe
BblIK/ItoyaTenn B 06xoz yctpoiictey. CpaboTaHHbIV TpUrrep B nornyeckon uenoyke «Cr
OTK/1» cBnaeTensCcTByeT O BKAIOYEHHOM NoNoXeHuu BB. Bbixoa Tpurrepa cBA3aH c nep-
BbIM BXOAOM 3/1emeHTa «M» n nopaeTt Ha Hero curHan «1». Ecam Ha BTOpom Bxoge ane-
MeHTa «M» noasutca normyeckana «1» (curHan «OTKAKOYEHO») U MPU STOM TPUITEP He
cbpocuTea, To ¢ BblaeprkKkoi 0,1c ycTpoiicto chopmupyet curHan «CM OTK».

BrnioyeHo kETR
. — &
OTKNBB — 1 RIM

81 0,1c

OTKI ot BIK ——

OTKknioueHo >

PucyHok 4.4.3 — ®yHKLMOHaNbHas cxema pOpMMpPOBaHNA CUTHaNa OTKa3a BB

Tabnnua 4.4.5 - KoHourypaumoHHble Katoum curHana Cr OTK/

HaumeHoBaHue KoHUrypa- AwuanasoH 3aBoacKoe 0O603HaueHue B
LLMOHHOTO K/toYa 3HaYeHun 3HaYyeHue MEHI0
S1 - Beog, dyHKumm CN OTKA -/ + - CN OTKN

Tabnnua 4.4.6 - MecTtopacnonoskeHue yctaBoKk CMN OTK/1 B MeHto ycTpoicTBa

FnaBHOe meHI0 MogmeHio 1 NMogmeHio 2 MopmeHto 3

HacTtpolikun - AYB
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5) HencnpaBHocTb BB.

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

B cnyyae nponafaHuna HanpaxXeHWa Ha LMHKaX MUTaHUA YCTPOMUCTBO GOPMUPYET CUT-
Han «Heucnp BB» ¢ BblaepkKol BpemeHn 15¢ (PucyHok 4.4.4).

AKTUBHOE COCTOAHME AMCKPETHOrO BXOAA MOXKET ObiTb U3MEHEHO C JIOFMYECKOrO
HY/1A Ha IOTUYECKYI0 eAMHMLY C MOMOLLIO NPOrpamMHoOro Katoya (Tabaunua 4.4.7).

15¢

: <_ Heuenp BB |nc |

S2

PycyHok 4.4.4 — ®yHKUMOHANbHaA cxema GOPMUPOBAHNA CUTHaNA
HeucnpasHocTu BB

|,DE IKQHTDOJ‘H:. BE’. >

Tabnvua 4.4.7 - KoHduUrypaLmoHHble Koum curHana Hemcnp BB

HaumeHoBaHue KoHUrypa- AwuanasoH 3aBoacKoe 0O603HauyeHue B
LLMOHHOTO KAto4a 3HaYeHu 3HayeHune MeHI0
S2 — NHBepcuA Bxoaa KOH- npaAmon o
P A P . npamom Cn OTKN
Tpona UM MHBEPCHbIN

Tabnvua 4.4.8 - MectopacnosioxeHue yctaBok Hencnp BB B meHto ycTpolicTea

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

HacTtpoliku - AYB

27.12.31-100-23566247 97



PykoBoacTBo no akcnayatauun MK3MN-Mukpo 2.0 / 2.0M / 2.04,

4.5 ®YyHKUMUKN CUTHANNU3aLUN

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

3MH-1 -
I R — —
MT3-2 > 3HH >
[ywmaz | AHA |
M3 > 3MH-2 >
YMT33 o 3MT P
MT3-4 P 3HO ]
3341 o anT o
i || ]
3 1
R|M
ez [om > 7|
[annd 33-tcum
[z >— s zom_— [Fesrmporme — 1"
> [tom [pevapwn > < Beisoa]nc]
[awp2 SMH-1 o Hewcrp UH>— 1 | o
[m [anH-2cnm Hewenp N3LI>— —srs| |
[Bo1 IMT o | Heucnp 13 > —R L
802 — SHO | Er—
s> [ram > T
- MM o | CNOTKN >
I@\)— Heucnp BB >—
BO-1 oM — OTKI o1 BIIK >—
BO2own  — | oo ayex >
[eyon ABP >
Cépoc AMB>— |
PucyHok 4.5 — dyHKuMOHaNnbHas cxema GOPMUPOBAHNA CUTHANIOB
CUTHaM3auum
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4.6 Jlornka cBo604HO NporpaMmmUpyembIx pese
BbIxoZHble pesie MoryT 6bITb HACTPOEHbI HECKO/IbKUMMU crnocobamu:
® CMNOMOLLbIO BbIBPAHHbIX CTaHAAPTHbIX WabN0HOB;
e CMOMOLLBIO PYYHOTO NPOrPaMMUPOBAHUA.

[lns HacTPOIKKM NepBbIM CNOCO60M NOAL30BATENIO AOCTYNHbI CleayloLme CTaHAapT-
Hble wabnoHbl (Tabavua 4.6.1).

Tabnunua 4.6.1 - CtaHaapTHble WabnoHbI 418 HACTPONKM BbIXOAHbIX pese

HasBaHue wabnoHa Ha6op npusHakoB cpabatbiBaHUA Pexkum paboTbl Bbixoaa
OTKN OTK/1 BB bes ¢pukcaumm
BKN BK/1 BB bes ¢pukcaumm
Asapua Asapwua bes ¢pukcaumm
Hewucnp Hewucnp, Hencnp MK3MM bes ¢pukcaumm
Bbizos Bbizos bes ¢pukcaumm

Hencnp MK3N Hencnp MK3MN bes ¢pukcaumm

033 33-1/2,33-1/2curu bes dukcauum
MNyck MT3 MNyck MT3-1/2/3/4 bes ¢pukcaumm
n3w a3 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 HOPMasibHO OTKPbITbIMKM KOHTakTamu (K1, K2, K3) noss-
NleHne Kakoro-1mbo npusHaka NpMBOAUT K CpabaTbiBaHWUIO pene U 3aMblKaHWUIO ero KOoH-
TakToB. [Ins pene K4 c HopmanbHO 3aMKHYTbIMU KOHTAKTaMu ycaoBue cpabaTbiBaHUA AB-
NIAETCA MHBEPCHbIM, TO €CTb NPW NOABNEHUN NPU3HAKA OUCKPETHbIM BbIXO BO3BpPaLLa-
eTcA B UCXOLHOE COCTOsIHME (KOHTaKT 3aMblKaeTcs).
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B pexkume pyyHOro NporpaMmmmnpoBaHuUA YCTPOMCTBO NO3BOAAET MMBKO HacTpaneaTtb
BbIXOZHble pene (PUCYHOK 4.6). B 3aBUCMMOCTM OT KOHOUIYpaLmm NPOTrPaMMHBIX KNkoYein
BbIXOZ MOKeT paboTaTb B MMMNY/NIbCHOM peXxunme, B pexknme 6e3 dukcaumm m c pukca-
umei. na aToro ANA Kax4oro pesie npeaycMmoTpeH Habop NporpaMmHbIX K/touei 1 ycTa-
BOK N0 BpemeHu cpabatbiBaHmaA (Tabnvua 4.6.2).

Habop ‘I
NPU3HaKOB +
cpabartbiBaHus

S

Keuruposanue

X3 ‘ R|TR
’ s MAL
X5

Tcp TBo3B X4

PucyHOK 4.6 — dyHKLMOHAAbHAA CXema JI0rMKK cBO60AHO NPOrpammupyemoro pene

Tabnnua 4.6.2 - HacTpoliKu BbIXOAHbIX pene
" Bo3moXKHble
Hacrpoiika Mpumeyanue
3Ha4YeHus
[aHHan HacTpolika onpeaenseT cnocob
cpabaTbiBaHUA BbIXOAHOTO pene:
Tun nornyeckom 1. «» - pene cpabaTtbiBaeT Npu NoABAEHUMU
«W» [ «<UNTN» P P P
cxembl (Kntou X1) BCEX 3aJaHHbIX MPU3HAKOB;
2. « TN » - pene cpabaTbiBAET NPU NOABAEHUN
Nto60ro 13 3aiaHHbIX MPU3HAKOB
Tun nornyeckomn
BKN / OTKN CpabaTbiBaHWe BbIXOAHOTO pene no GpoHT
cxembl (Ktou X2) / P A P bpokTy
PaboTa BbIxoA4HOrO pene Yepes Tpurrep ¢ nams-
Bbixog uepes Tpur-
BK/1/ OTKN Tblo. Bo3BpaT pene byaeT nponcxoanTb Npu KBK-
rep (kntoy X3)
TUPOBaHWUK
WHBepcua BbiIxoaa
P A BK/1/ OTKN MNHBepcKA COCTOAHNA BbIXOAHOTO pene
(kntou X4)
Beoa/sblBOA pene BeeaeHo
Bsoga/BbiBOA, pene us aencTena
(kntou X5) BbiBEAEHO 24 ol A
Tcp 0-300c 3agepKKa Ha cpabaTtbiBaHWeE BbIXOAHOIO pese
Tso3B 0-300c 3azeprKKa Ha BO3BpaT BbIXOA4HOTO pene
Habop
OnpegeneHuve 6u- HDU3HAKOB CDa 3afaHne HeMHBEPCHbIX NPU3HAKOB
TOB HEMHBEPCHbIX P P (aKkTMBHOE coCTOsAHME NpU3HaKa «1»)
6aTbiBaHUA
Habop
OnpeaeneHve 6u- HOMBHAKOB CDa 3a4aHve MHBEPCHbIX NPU3HAKOB.
TOB MHBEPCHbIX P P (aKkTMBHOE coCTOAHME NpU3HaKa «0»)
6aTbiBaHUA

100
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[lns 3a4aHuna onpeseneHHoro pexnma paboTbl BbIXOAHOTO pene HeobxoAMMOo cooT-
BETCTBYIOLMM 06Pa3om CKOHUIypUpoBaTh KAOUK, NpeacTaBaeHHble B Tabauue 4.6.3.
BblaepsKKM BpemeHu Ha cpabaTbiBaHWe M BO3BPAT ONPeae/iAloTCA Ha YCMOTPEHUE MOJib-
3o0BaTens.

Tabnvua 4.6.3 - HacTpoliKn KOHOUIYPaLMOHHBIX KAKOYEN ANA Pa3HbIX PEXMMOB paboTbl
BbIXOAHbIX pesne

MonoxeHue katouya
Cnocob cpabaTtbiBaHUA
X2 X3 X5
Bes ¢pukcaumm OTKN OTKN BKN
MMnynbcHbIN BKN OTKN BKN
C dukcaupen OTKN BKN BKN

Tabnnua 4.6.4 - MecTopacnoiioeHne HacTPOeK BbIXOAHbIX pesie B MEHIO YCTPONCTBA

TnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

HacTpoiiku -> Bbixoaos

PyyHoe npor.

HacTpoliku
BbIXOZ0B

4.7 Tpynnbl ycTaBoOK

N3meHeHWe KOHPUrypaLmMm ceTn 0bbl4HO MPUBOAMUT K U3SMEHEHUIO €€ NapamMeTpos,
KOTOpble, B CBOIO ovepesb, byayT onpeaenaTb yCTaBKU 3alWMTbl M aBTOMATUKK. OnA one-
PaTMBHOIO M3MEHEHUSA TEKYLLMX YCTABOK B TaKMX CIy4anX B YCTPOMCTBE NpesyCcMOTpeHa
BO3MOKHOCTb 33aZl@aHUA ABYX HE3aBMCUMbIX FPYMMn YCTaBOK MO BCEM 3almUTam U QyHK-
LMAM aBTOMATUKMN.

Mo yMON4YaHWIO B YCTPOMCTBE YCTaHOB/IEHA MepBas rpynna ycTaBoK. Monb3osatenb
MOMKET NepenTn Ha APYryro rpynny yCTaBOK BPYYHYIO C NOMOLLbIO 3a[aHUA YCTaBKMU B
HacTpoWKax 6/10Ka, NO TeNeynpasBAEeHUIO UM KIKOYOM YNpPaBieHUA Yepes3 ANCKPETHbIN
Bxog, (Tabnauua 4.7.1).

BTopas rpynna ycTaBoK oTobpaykaeTcs Ha NMLEBOW NaHen COOTBETCTBYIOWMNM CBe-
TOAMOAOM «YCTaBKU 2».

BHumaHue!
Ecnu B npouecce akcnayatauum npegnonaraeTca nepekatoveHme Ha Apyryto rpynny
YCTaBOK, TO H606XO,CI,MMO 3apaHee BBECTU YCTaBKU ANA 3TOMU rpynnbl.
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Tabnnua 4.7.1 - HacTpolikn aAnA 3afaHusA TEKYLLEN rpynnbl yCTaBOK

HaumeHoBaHue KoHUrypa- AnanasoH 3asopacKoe 0O603HaueHue B
LMOHHOIO KAtoya 3HauYeHuin 3Ha4yeHue MeHI0
- Yerasku 1 YcraBku 1 Ipynna ycTaBok
YcraBku 2 Py ¥
N OTKN OTKN Bbi6op rpynnbl
BKN yCTaBoOK Yepes [1B

Tabanua 4.7.2 - MecTopacnonoKeHne HacTPOeK ANs rpynn yCTaBoK

FnaBHOE meHI0 Moamexio 1 NoameHto 2 NoameHto 3

Hactpoliku -> MpucoegnHeHna

4.8 CyeTunKku
B ycTpoicTBe NpeaycMOTPEHbI CeAYIOWMNE CYETYMKN:
®  KO/NMYecTBO cpabaTbiBaHW 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 NpeaycMoTpeHa BO3MOMKHOCTb OBHY/NIeHUS KaxKaoro cyeTyuka. [ns
CYETYMKA 3aWMT npeaycmoTpeHa GyHKUMA OUMKcaumm aaTtbl U BPEMEHM nocnegHen
OUYMCTKM.

[N O4MCTKM CYETYMKOB HEOBXOAMMO MMETb COOTBETCTBYIOLLMIA A1 3TOTO YPOBEHb
[0CTyna, KOTOpbI onpeaenseTcs Napoiem.

4.9 PeructpaTtop cobbiTuit u ocumnnorpad

Lindposoii ocumnnorpad Mcnonbsyercs AnA AeTaNbHOrO U3yYeHUA U3MEHEeHUA na-
pPameTpOB CETM B aBapUIMHOM peXUME.

YcTpoiictBo obecneymBaeT 3anmcb OCLMANIOTPaMM BCEX aHANOMOBbIX U AUCKPETHbIX
CUIHANOB BO BHYTPEHHIOO NamATb. B 06bem 0AHOM OCUMANOTPAMMbl BXOAAT 3HaYeHUsA
BCEX aHaN0roBbIX U ANCKPETHbIX CUTHANOB.

Myck aBapuitHoro ocumanorpada Mo>KHO 3aNporpammMmmMpoBaTh Mo cobbITUAM, Npesa-
CTaBNeHHbIM B Tabnuue 4.9.1.

Bbibop nycKatowero curHana ocywecrsnserca B « Macke ocuunnorpamm» yepes N0
BepxHero yposHA «UPROG» Bo BKnagke «Ocuunnorpammbl» mnn 4vepes Y B meHio
HacTpoWikn ocumnnorpada. B cnyyae Bblbopa 6onee oAHOro Mnyckatowero curHana
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YCTpPOWCTBO ByAeT NPOM3BOAMTL 3aNMCb OCLUAIOTPAMM NPU NOABJEHUM Nt06Oro U3 co-
ObITUNA.

ANuTenbHOCTb OCLMAIOrPaMmbl Nporpammupyemas. ObLiee Bpems 3anncu cocTouTt
13 AIUTENbHOCTU NPefaBapunHON U aBapuMHON 3anucen. s HacTPOMKU AANTENbHO-
CTM ocuuanorpammbl Heo6XoAMMO yKasaTb 4acToTy AUCKpeTusaLmm (yctaska «llar oc-
uMnnorpadpMpoBaHUA»), Npu 3TOM YCTPOWCTBO OTOBPA3UT ANUTENbHOCTb NpesaBapui-
HOW 3anucu v ocumanorpammbl. ObLLee KONMYECTBO BOSMOMKHbIX 3aMUCaHHbIX OCLUIO-
rpamm cocTasnset 100 WTyK U He MEHAETCA B 3aBUCMMOCTU OT LWara ocuuanorpapupo-
BaHMA.

CKauMBaHMe OCUMANIOTPAaMM MPOU3BOAUTCA Yepes TepMWMHAN MO nociaepoBaTesb-
Homy nHTepdelicy RS485 nau uepes nopt USB.

MpeaycmoTpeHa BO3MOMHOCTb MPUHYAUTENBHOIO MycKa 3anMcu OCLUANOTPaMMbI
yepes N0 Ha MNK.

OyncTKa NaMATU OCLMANOTPAMM NPOU3BOAMUTCA MONAb30BATENEM TONIBKO C BbICLIMM
YPOBHEM A0CTyna (CepBUCHbIN NAaponb).

Tabnavua 4.9.1 - HacTtpolikm ocuunnorpada

HaumeHoBaHue KoHpuUrypa- AwnanasoH 3aBopcKoe 0O603HayeHue B
LLMOHHOTO KAtoYa 3HauyeHuin 3Ha4YeHune MeHI0
. 12 -120 60 LLar ocumnnorpa-
dupoBaHua
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 - MecTtopacnosoxKeHne HacTpoek ocumunnorpada
FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3
Hactpoliku -> Ocumnnorpada
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Ona duKcaummn faHHbIX, UCNONb3YEMbIX NPU aHan3e aBapuii U HEUCNPABHOCTEN B
CeTW, B YCTPOWCTBE NPeayCMOTPEH perncTpatop cobbiThit. B 3aBUCMMOCTM OT Npoun3o-
wezawero cobbiTna perncrpatop GopmmpyeT COOTBETCTBYIOLWMI NPOTOKON:

e aBapwuit (cpabaTbiBaHMe 3aLLuMT);

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 NPOTOKO/I0B KOM-
myTaumin BB.

[nAa ckaumBaHUA M aHaNM3a BCeX MPOTOKOJ/I0B HEOBXOAMMO MOAKNIOYEHME nepco-
Ha/NbHOrO KOMMbOTEPA K YCTPOMCTBY Yepes nHTepdelric USB nam yepes RS485 ¢ nomo-
wbto npeobpasosatena USB/RS485.

Mpw 3aN0NHEHUM NaMATU YCTPOMCTBO NPOU3BOAMUT 3aNUCb HOBOTO COObLITUA Ha MECTO
Camoro paHHero.

1) ABapuitHble NPOTOKObI (CpabaTbiBaHMe 3aWMT).

MpoToKoA 3aWmT popmmpyeTcs B MOMEHT GUKCALLMM YCTPOMUCTBOM aBapUMHOTO Npu-
3HaKa.

B npoTokone oTobpakaloTcs BCe TEKyLME NapameTpbl CETU, COCTOSHUE BCEX Peru-
CTPOB 3aLLMTbl U AUCKPETHbIX BXOA40B/BbIXO40B C dMKCcaumen AaTbl U BPEMEHM Ha MO-
MEHT NoAB/IEHNA aBapUMHOro NpU3Haka.

2) MpoTOKOAbI COBBLITUI (LUTAaTHbIE AEACTBUA).

B npoTokone oTobpakatoTca cobbitna ¢ dpuKcaumein cnocoba nameHeHUs (Hanpu-
Mep, KBUTUPOBaHKe Yepe3 TY MAM OUMCTKa CHeTYMKA MoToYacos Yepes MY), napons fo-
CTyna, AaTbl Y BPEMEHMU.

3) NPOTOKO/IbI UBMEHEHUS YCTABOK.

YcTpoiicTBO GOpMUPYET NPOTOKOA NPU U3MEHEHUM NtoBbIX HAacTpoeK 6a0Ka U ycTa-
BOK 3alLmMT. Mpn 3TOM 0TOBPaArKaeTca cTapoe M HOBOE 3HaYyeHue YCTAaBKK, AaTa U Bpems
N3MeHeHuA, cnocob N3MeHeHUA yCTaBKMU UAK HacTpoliku (TY uam MY), 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

ONna M3mepeHus u apxMBMPOBAHWME AOAHHbLIX 3/EKTPUYECKON CEeTU B YCTPOMCTBE
npeaycMoTpeH pPerncTpaTop napameTpoB Harpysku. Bce namepsembie napameTpbl Co-
XPaHAIOTCA BO BHYTPEHHIO MNamATb YCTPOMCTBA, YTO NO3BONAET B Aa/ibHENLIEeM NpPous-
BOAMTb aHa/N3 CTAaLMOHAPHBIX M NEPEXOAHbIX NPOLLECCOB, a TaKkKe CyauTb 06 OTKIOHe-
HUAX B 9/IEKTPUYECKOM CETH.

3anucb NapameTpoB NPOM3BOAMTCA C LArOM B O4HY CEKYHAY, MO3BONAA COXPaHATb B
ycTpoiicTee 06wwmii 06bem AaHHbIX 32 MHTEpPBAA npumepHo B 160 Yacos. B Habop peru-
CTPUPYEMBIX CUTHANOB BXOAAT:

e dasHble TOKM la, I8, Ic;

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

® /MHeliHble HanpsxeHus Uas, Usc, Uca;

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

e yacToTa cetu f;

® aKTUBHAA U peakTMBHAA MOLLHOCTb P, Q;

® TeKyllee COCTOAHWNE BbIK/IOYATENsA, KOMAHAbl HAa BKIHOYEHUE U OTK/IOYEHUE BbI-

KNtoYaTeNs, Haimume CUrHaa0B aBapun UM HEUCNPABHOCTY.

[lns cKaumBaHMA M aHaNN3a COXPaHEHHOM MHGOPMaLMK HeO6XOAMMO NOAKOYEHME
NepCcoHaIbHOrO KOMMbIOTEPA K YCTPOMCTBY Yepes nHTepdeic USB nnm yepes RS485 ¢ no-
molbto npeobpasosatens USB/RS485.

Mpu 3aN0SHEHUM NAMATM YCTPOMCTBO NPOU3BOAMT 3aNNCb HOBbIX AAHHbIX HA MECTO
CaMblIX PaHHMX.

4.11 Yacbl peanbHOro Bp€MEHU U CUHXPOHMU3aLUA

B ycTpolicTBe HaxoAATCA SIHEeProHe3aBMCHMMble Yacbl peanbHOro BpemeHu. s ux nu-
TaHMA UCNO/Ib3yeTCA KOHAEHCATOP 6O/bLIOK eMKOCTU (MOHMUCTOP), KOTOPLIN 3apsaxKaeTca
npv HaAMYMKM NUTaHUA Ha Baoke. NMonHaA 3apAaaKa OCyLLECTBAAETCA 38 HECKOJIbKO YacoB.
Mpu NnponagaHMm oNepaTMBHOTO HAMPAXKEHUA X0, YaCOB COXPAHAETCA B TEYEHUE He Me-
Hee 300 vacos. Mpu paboTe ycTpoicTBa B OTpULLATENbHbIX TEMNEPATYPAX CPOK PaboTbl
4YacoB COKpallaeTca.

3agaHue UAN CUHXPOHU3aLMA BpeMeHU B 610K MOXKeT BbITb OCyLLeCcTB/IeHa C MOMO-
Wwbto HTepdenca RS485 nam USB. Mpu ncnonbzosaHmum USB Bpema 3agaeTca npu nog-
KNtoYeHUK K ycTponctay yepes MO BepxHero yposHa « UPROG».

Mpu ucnonb3oBaHun uHTepdeica RS485 CUHXPOHM3ALMA BPEMEHU MOMKET OcCy-
LLLeCTBAATLCA C MOMOLLbIO LMPOKOBeLLaTenbHOW KoMaHabl «0x10» no agpecy «0».
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4.120Mn

PyHKUMA onpeaeneHna MecTa MOBPEXAEHUA Ha IMHUKN aneKTponepeaay npegHa-
3HayeHa A/1a onpeaenieHnA PacCcToAHMA OT MecTa YCTaHOBKM 3aluUTbl 0 MeCTa BO3HUK-
HoBeHuA mexaydasHoro K3 B ceTAX € U30/1MPOBAHHOW HeNTpanblo.

OnpepeneHne paccToAHWA MPOU3BOAUTCA METOAOM OLHOCTOPOHHEero 3amepa no
bopmynam, B KOTOpbIX GUIYPUPYIOT M3MepAEMble TOKU U HanpaXKeHUA.

YCTPOICTBO MOXKET ONpesensiTb MecTo NOBPEXKAEHUA HAa HEOAHOPOAHbIX KabeNbHbIX
W BO3AYLUHBIX IMHUAX 6€3 0TBETB/IEHUI. [JONyCKaeMoe KOIMYECTBO HEOAHOPOAHOCTEN —
8 yyacTKos.

ConpoTuBeHMe Yy4acTKOB NINHUM 334aeTCA B NePBUYHbIX BEIMYMHAX, 414 NPaBUIIb-
HoW paboTbl dyHKUMKM OMIM HeobxoAMMO 3a4aTh TaKKe 3HaYeHUe KTT NepBUYHbIX TPaHC-
dbopmaTopoB TOKa.

Pa6ota ¢yHKLMKM OMII 3anycKaeTca Npu NOABAEHUM NYCKa JI06OM U3 TOKOBbIX 3aLLMT.
[lo momeHTa cpabaTbiBaHWA 3aLLMTbl YCTPOMUCTBO NOCTOAHHO NPOU3BOAMUT pacyeT peak-
TUBHOIO CONPOTMBEHUs A0 mecTa K3. B momeHT cpabaTbiBaHUs U3 Nosy4yeHHOro Habopa
OaHHbIX ocyliecTBaseTca BbIbop Hanbonee [OCTOBEPHOro pesynbraTa C 3aHeCeHUem
3TOro 3HayeHuA B NPOTOKON cpabaTbiBaHMA 3aWuTbl. B NnpoToKoe TakKe dukcmpyetca
™n K3: ggyx- unu TpexdasHoe, noBpexaeHHble ¢pasbl U BbIMUCNEHHOE PAaCCTOAHME B KU-
nometpax. Ecnv nonb3osartens He 3a4an 3HaYEHUe yAebHOro ConpoTUBAEHMA, TO NO 3a-
buKcMpoBaHHOMY B NPOTOKO/Ie cpabaTbiBaHNA CONPOTUBAEHUIO MOXKHO BCErAa OLLEHUTb
paccTosiHne A0 Toukm K3.

Pacyet paccTtoaHua Ao mecTa NoBpexAeHUA NPoOn3BOANTCA C Y4ETOM 3afaHHbIX Na-
pamMeTpoB y4acTKOB NIMHUW. Mpun 3ToMm, ecam mecto K3 HaxoauTca 3a npegenamu 3alum-
LLLaeMOM IMHWUW, TO MPU BbIYUCNEHUM PACCTOAHUA ANNHA NOCAeAHEro yYacTka byaeT yse-
nnyeHa. Ecam K3 HaxoamTca «3a cnnmHom», To 3adUKCMpoBaHHOE B NPOTOKOE CONPOTUB-
neHue byaeT UMeTb OTPULLATENIbHBIN 3HAK, U PacyeT PacCTOAHUA A0 MeCTa NOBPeXAEHUA
npounsBoauTLCA He byaeT.
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4.13 ®yHKUMI TeneynpasneHUA, TeNEM3MEePEHUA U TenecurHanmsaumm

YCTPOMCTBO MOKET BbITb MHTETPUPOBAHO B /IOKA/IbHble cuctembl ACY TI Kak noacu-
cTeMa HUXKHero ypoBHA Yepes nopT RS485. YcTpoicTBo No3BoAET NnepenasaTb TEKyLLNE
napameTpbl CeTU, AUCKPETHbIE CUTHA/bI, NPOTOKO/IbI AAHHBIX, OCLUANOTPaMMbl, MHGOP-
MaLMIo O COCTOAHUM B0Ka M yNpaBAATb KOMMYTALMOHHbBIM annapaTom.

MopT nepeaayn JaHHbIX MMEET ra/ibBaHUYECKYHO Pa3BA3Ky M obecneymBaeT obmeH
AaHHbIMK no npoTokony «Modbus RTU». CBaA3b ycTpoeHa no npuHumny «Master-Slave».
BNIOK He MHULMMpPYET Nnepeaady 1 paboTaeT B pexkume «Slave» - 0OTBeYaeT TONIbKO Ha 3a-
npocbl BeAyLLLEero yCTpoicTaa.

[na nogkntoueHna Heobxo4MMO NPUMEHATL SKPAHUPOBAHHYIO BUTYIO napy. Hanpwu-
mep, Kabenb mapku «KIM3Bm 1x2x0,78» MAM aHANOTUYHbINA CXOAHbIA NO XapaKTepu-
CcTUKam. MaKkcumasibHaa AJIMHA KaHala CBA3M Npu ncnonb3osaHmumn RS485 onpepgensetca
XapaKTepPUCTUKaMM BUTOM Napbl M CKOPOCTbIO NepeAayn AaHHbIX. Mpu opraHnsauum cetm
Ha yCTpOMCTBaX, PAaCcronOKeHHbIX HA KOHLAX, HeobxoAMMa YCTaHOBKa COrnacyoLmx pe-
3uctopos 120 Om.

[na nogKkntodeHua K 610Ky 3alLMTbl C NOMOLLLbIO KOMMbloTepa no nopty RS485 Heob-
xoaum npeobpasosaTenb USB/RS485. Mepes HavaioM NOAKIOYEHUS HEOBXOAMMO MPo-
BEpPUTb, 4TO NpeobpasosaTenb NoakAoYeH K MK, onpeaeneH B ero onepaunoHHOW cu-
cTeme n emy HaszHavyeH COM nopt. Mpu ncnonb3oBaHMKM NpeobpasoBaTeneil C BOSMOXK-
HOCTbIO Nepek/itoyueHuns pexknmos RS485/RS422, HeobxoaAMMO NpoBepuTb, 4TO Npeobpa-
3oBaTesIb paboTaeT UMeHHO B pexkume RS485.

Tabnuua 4.13.1 - HacTpoiku nntepdelica RS485

Awnana3soH 3aBopacKoe 0603HayeHue B
HasBaHue ”
3HAYEeHUIn 3Ha4YeHue MeHI0
Tun npoTokona no RS485 Modbus RTU Modbus RTU MpoTtokon RS485
115200
57600 c 6
CropocTb paboTbl RS485 38400 38400 KOpO;;Z;: oTe!
19200
9600
Appec B cetn RS485 1-247 1 Appec B cetn RS485
0,5 6uTa
Konunuectso cTonosbix 6uTOB 16ut 1 6ur Kon-Bo cTon 6ut
RS485 1,5 6uta RS485
2 6uTa
Boikn but yeTHoCTH
But yeTHocTn RS485 YeTHbIN Bbikn
o RS485
HeueTHbIn
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Tabnnua 4.13.2 - MecTopacnonoxKeHne HacTpoek gns RS485

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NoameHto 3

Hactpoliku -> CepBuCHble

Tabnnua agpecos AaHHbIX AnA onpoca yctponcts B ACY Tl npuseaeHa B KapTe na-
MATK, KOTOpasA NpeAoCTaBAAETCA NPOM3BOAMTENEM OTAENbHO NO 3anpocy 3aKasymKa.

Ons cBasn ¢ 6nokom 3awwmTbl Yepes MK moxeT ucnosib3oBaTbca MHTepdenc USB,
YCTaHOB/IEHHbIW Ha NUUEBOM NaHenun nynbta. NogKknoyeHne OcyLwecTBAAETCA C NOMO-
wbto Kabens «Type-A/Type-B». Yepes AaHHbIi NOPT, B TOM YMcae, NPOU3BOANTCA OBHOB-
NleHne NPOLMBKM YCTPOMCTBA.

Tabaunua 4.13.3 - BO3MOXXHOCTM ynpaB/ieHWA U HAaCTPOMKMN

o WUCKpETHble no ACY
Bup, Bo3peiicteuna ny Auckp
BXOA,bl/BbIXOAbI «UProg» ™

BktounTb / OTKNOUMTL BB + + +
BBog, / BbIBOZ, 3aLUMT M aBTOMATUKM + + +
M3meHeHuWe rpynnbl yCTaBOK + + +
BBog, / BbIBOA, peXxuMoB Teseynpas-

A/ BbIBOA P ynp N + N N
neHus
CmeHa JaTtbl M BpeMeHu + - + +
BBof, ycTaBOK 3alumT + - + +
N3meHeHune HacTpoeK 610Ka + - + +
MN3meHeHune HacTpoek OMI + - + +
M3meHeHne HacTpoek ocuunno- + _ + +
rpada
M3meHeHMe HacTpoeK cyeTYmKa pe- + N +
cypca BB
M3meHeHne HacTpoek permcTpaTopa . + +
Harpysku
O6HyNeHWe CHETYNKOB 3aLnT + - +
O6HyNeHne CHETYNKOB IHEPrm + - +
OB6HyNEeHME CYETYMKOB KOMMYTALLMIA . . .
BB
O6HOoBNEHWE NPOLUMBKU - - + -
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Tabnvua 4.13.4 - BO3MOXKHOCTU Nepesayn gaHHbIX U MHAWKALMK

>
0
<

JAncKpeTHble no

S L ny BXOAbI/BbIXOADI «UProg»

-
p=]

TenecurHanmsauma - +

N3mepeHua

CyeTymkmn

YcTaBku P3uA 1 HacTpoliku 610Ka

+ |+ |+ |+ |+

MpoToKoNbI aBapuit

MpoToKoNbl cObbITUI

[pOTOKONbI USMEHEHWA YCTAaBOK - -

MpoToKonbl KomMmyTaumii BB + -

+ |+ |+ |+ |+ |+ |+ ]+ |+

MpoTokonbl UsmeHeHna pecypca BB - -

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

PerucrpaTop napameTpoB Harpysku - -

Mpu peanusauumn yaaneHHoOro AOCTyNa K YCTPOWCTBY BO3MOMHO NPUMEHEHUe
«ICTPA-POYTEP». [laHHOe ycTpoicTBo Asnsetca 4G-poyTepom U obecneynBaer nepe-
[ayy AaHHbIX B peXKMMe peasibHOro BpeMeHW Ha AMCreTYepcKme NyHKTbl Yepes becnpo-
BOAHYIO CETb.

Mopaep:KMBatOTCA NPOTOKO/bI Nepesayn AaHHbIX Kak «Modbus RTU», Tak u «M3K-
60870-5-104» 6bnarogaps nporpaMmMHOMY KOHBEPTEpPY, BCTpOeHHOoMY B poyTep TELEOFIS
RTU1068 V4. KoHBepTep No3BoOAET peann3oBaTb COBMECTMMOCTb YCTPOMCTBA 3aLmThI C
Avcnetyepckumu cuctemamu (Hanpumep, CKA, SCADA).
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PucyHok 4.13 — Cnocobbl noaknoyeHna yctponcts MK3M-Mukpo 2.0
B CMCTEMbI Nepeaaym AaHHbIX

4.14 Yyert pecypca BbiKAtoyaTensa

B ycTpoicTBe npeaycmoTpeHa GpyHKUMA yyeTa OCTaTOYHOro pecypca BbICOKOBObT-
HOTO BbIK/IOYaTeNA MO Kaxaol dase.

CpaboTaHHbIN pecypc OTparkaeT CTeneHb U3HOCA AETANEN U Y3/10B KOHKPETHOW eau-
HUUbI o6opyaoBaHMA. Mpu 3Tom nog, cpaboTaHHbIM KOMMYTALMOHHbBIM PECcypCcoM Bbl-
KNtoyaTens NOHMMALOT CTeMeHb M3HOCA AyroracuTeIbHOWM Kamepbl, 3 MeXaHUYecKuin pe-
CYpC XapaKTepmnsyeTca YUCIOM LIMKIOB BK/IKOYEHME - May3a - OTKAIOUYEHWNE, BbIMOAHAEMbIX
6e3 ToKa B rnaBHoM uenu. MNog 0cTaToYHbIM PECYPCOM MOHMMAIOT OCTaTOK pecypca Bbl-
KNtoyaTens nocse onpesfeseHHOro nepnuoaa sKkCnayaTaumm n Yymcna onepaumin No oTKA-
YEHWIO M BKIOYEHUIO HArpy304HbIX TOKOB U TOKOB K3.

MexaH1YecKunin pecypc 3a4aeTca B NacNOPTHbIX AaHHbIX HA BbIK/OYATENb, M, TaK Kak
€ro Be/IMYMHA XapaKTepumayeT paboTy Bblk/ItoYaTens 6e3 TOKOBOW HAarpy3Ku, TO HET Heob-
XO4UMOCTU Y4UTbIBATb €ro 3Ha4vyeHune.

KomMyTaLMOHHbIN pecypc 3a4aeTcA B MACNOPTHbIX AAHHbIX B BUAE KPUBbIX 3aBUCK-
MOCTM AOMYCTUMOrO YMCNA OTKOYEHUI OT BEANUYMHBI TOKa (PucyHOK 4.14).
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PucyHok 4.14 — Tpaduk 3aBUCMMOCTM pecypca N0 KOMMYTaLLMOHHOW CTOMKOCTH
(uncno umknos «B-O») OT KOMMYTALLMOHHOTO TOKa BblKNtoYaTens BBTI-M-10

Torfa oCTaTouHbIM pecypc BbIKAOYATENA UM KPUTEPUIt BbIBOAA B PEMOHT MOMKHO
onpeaesiuTb Mo CIEAYIOLWEMY BblIPAXKEHMIO:

N
Ryer = 100% — Z AR, (14.1)
i=1
roe:
Roct— OCTaTOYHbIM pecypc BbIKAOYaTENS;
AR; — pacxog, pecypca 3a 04HO OTK/OUEHNE;
i — KOZIMYECTBO OTKNOYEHWNNA.

[lna KOPPEKTHOW OLLEHKM OCTaTOYHOro pecypca HeobxoAMMOo BBECTU B 610K 3aLLnTbl
[JaHHble 0 Y3/10BbIX TOYKAX XapaKTePUCTUKM, NO KOTOPbIM 3aLLMTa MOAENNPYET 3aBUCH-
MOCTb pecypca OT KOMMYTALMOHHOIO ToKa (OTMeueHbl cTpesikamu Ha rpadwke). Mpu
KaXKAOM OTK/IIOYEHWUM BbIK/OYATENA 3almUTa GUKCUMPYET TOK OTKIIOYEHWA, BblYUCAAET
pacxop, pecypca no 3af,aHHOM XapakTepucTuke u GopmMupyeT MPOTOKOA pecypca.
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B npoTokone oTobpakatoTca:

e [aTa M Bpems OTK/IOYEHMS;
®  MpPUYMHA OTKOYEHHUSR;

® TOK OTK/IIOYEHMA NO Kaxaon dase;

e pacxopg pecypca no Kaxkaou ¢ase;

®  OCTaTOYHbIV pecypc BbIK/AOYaTeNA MO Kaxaol dase;
e 06Kt pacxopg, pecypca no Kaxaon dase.

CKkaunBaHue NPOTOKONOB MPOU3BOANTCA C NOMOLLbIO KHOMKK «CKayaTb BCe» B COOT-

BETCTBYHOLLEN 06/1acTU TEpMUHANA.

[Ns NCKNOYEHUNA CO34aHMA MPOTOKO/I0B HEMHPOPMATMBHOIO XapaKTepa, TO ecTb Ko-
I3 OTK/IKOYEHWA BbIKNIOYATENA C TOKOM Harpy3ku He NPUBOAMT K CyLLECTBEHHOMY U3Me-
HeHUIo pecypca (CoTble 1 ThICAYHbIE 4011 MPOLEHTA), HeO6X0AMMO BBECTU YCTaBKy «TOK
cpabaTbiBaHUA NPOTOKONa pecypca BB». MMpu TOKe OTKAIOYEHMA HUMXKE, Yem daHHasA
yCTaBKa, NPOTOKOA pecypca dopmupoBaTbea He ByaeT. PekomeHayeTcs 3a4aBaTtb AaH-

HY0 YCTaBKy B paitoHe 20% OT HOMWHA/IbHOTO TOKa OTK/THOYEHUSA.

Tabnnua 4.14.1 - HacTpoliku cyeTymKa pecypca BB

HaumeHoBaHue Awnana3oH JAUNCKpeTHOCTb 3aBopckoe 0O603HaueHue
napametpa 3HauyeHui 3aAaHuA 3Ha4YeHue B MEHI0
HomWHanbHbIV TOK OT- 100 -
KntoyeHus BB, A —30000 ! 20000 HTO
Pecypc no KommyTauu-
OHHOW cTolKocTM BB npu 1-10000 1 100 Pecypc npu
HTO
HTO
HomuHanbHbIV TOK BB, A 100~ 1 650 Hom. Tok BB
! -3000 ’
MexaHu4yecKkuin pecypc Mex. pecypc
1-10000 1 50

BB (B TbicAvax) BB
Tok dopmunposaHus npo- 100 - 1 650 Tok dopm.
TOKona pecypca BB, A —20000 npor.

T

abnunua 4.14.2 - MecTopacnonoKeHne HacTpPoeK cHeTYnKa pecypca BB
FnaBHoOe meHIo NMogmeHio 1 MopgmeHtio 2 MopmeHto 3
Hactpoliku -> Pecypca BB

112
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4.15 ®dyHKUMKM gocTyna v camoanarHoCTUKU

1) YposHu goctyna (YA).

B ycTpoiicTBe npesycmoTpeHo Tpu ypoBHA goctyna: YAl - Huswuin, YA2 - cpegHui,
Y3 - BbICLIMI, B 33aBUCMMOCTM OT BBEAEHHOTO NAapoiA ONpesenfeTca ypoBeHb AOCTyna
onepaTtopa.

MepBblli ypoBEHb A0OCTYNa aKTUBM3UPYETCA LECTbIO NAPOAAMU, BTOPOM — NATLIO Na-
ponAMM, TPETUIN YPOBEHb AOCTyMNa aKTUBM3UPYETCA TO/IbKO CEPBUCHbIM Naponem. 3aaa-
HUE N M3MeHeHMue naponei gna aktueaumu YOl n Y2 moxeT 6blTb OCYLLeCTBAEHO
TO/IbKO Ha TpeTbem ypoBHe A0CTyna.

NHopmauua 06 namepsembix napameTpax U yCTaHOBNEHHbIX HACTPOMKaxX ABNAETCA
OTKpPbITOM, e NPOCMOTP ocyLiecTBaseTcs 6e3 BBoga naponei.

Ecnun HacTpolika nponssoauTcs Yepes MY, To Naposb BBOAUTCA OANH Pa3 B KAXKAOM
pasgene OCHOBHOIO MeHIo NpY U3MEHEHUM KaKoro-nnmbo napameTtpa AaHHOrO pasaena.

Ecnv HacTpoiika Npou3BOAUTCA Yepes TepMMHaA, TO Mapo/b HEOBXOAMMO BBECTU
OAMH pas, NpesBapuTENbHO HaXaB KNaBuLy «YCTaHOBUTb AOCTYN» B BEPXHEM paboyem
none NO. YcTpolcTBO aBTOMaTUYECKM 3anpeLtaeT A40CTyn, eCiv MPOCTOM Nporpammbl 6e3
paboTbi c HeW cocTasnseT bonee ABaALATY MUHYT.

BHumaHue!

Mpw paboTe c ycTpoiicTBOM Yepe3 nporpammy Ha MK 3anucb ycTaBok M BBOA MX B
paboTy npou3BOAUTCA aBTOMaTMYECKM, BydepHOl 3anucu He npeaycmoTpeHo. Mpu
BBOJE YCTaBOK Ha paboyem npucoegnHeHUn byabTe 0COBEHHO BHUMATENbHbI, TaK Kak
npu eeoge HenpaBManoﬁ YCTaBKM nnun HaCTpOVIKVI BO3MOXHO HECENIEKTUBHOE OTKAKOYEe-
HWe BblKtoYaTens npucoeamHeHua!

Bo3moxkHOCTM onepaTopa ¢ NepBbIM YPOBHEM A0CTYNa MUHUMANbHbI:
® 33JaHMEe N U3MEHEHMe YCTABOK 3aLUMT;

®  OYMCTKA NPOTOKO/IOB 3aALLMT;

® YCTAaHOBKa M U3MEHEHMeE [AaTbl U BPEMEHMU;

e ynpasseHue BblKAOYaTenem c Y.

[na onepatopa ¢ Y2 Kpome BO3MOXKHOCTEN, NPeACTaBNEHHbIX Bblle, AOCTYMNHO:
®  N3MEHEeHWe CEepPBMCHbIX HAaCTPOEK;

® UW3MeHeHMe HacTpoek ocumnnorpada;

®  U3MEHEeHWe NapameTpoB NPUCOEANHEHMUSA;

® UW3MEeHeHMe HaCTPOoeK BXOA0B U BbIXOA0B;

® un3meHeHWe napameTpos AYB.

Ha gaHHoOM TpeTbem yposHe (Y/[13) 4ocTyna BO3MOXKHO M3MeHeHue abCcooTHO BCex
napameTpoB M HAaCTPOEK YCTPOWCTBA, KOTOPble ONpPeae/AlTCA NoNb30BaTeIeEM.
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3aBOACKME MAPOAN NO YMONYAHUIO:

e Y1 -«0001»;

o Y2 - «0002»;

e Y13 (cepBUCHbIN Naposb gocTyna) — «1234»,

Tabnnua 4.15.1 - MecTopacnoioxKeHne HaCTPOoeK Naposieit gocryna

FnaBHOe meHI0 MogmeHio 1 MoagmeHio 2 NoameHto 3

HacTtpoliku -> Maponu goctyna

2) dyHKLMA CAMOANATHOCTUKM.

B npouecce paboTbl yCTPOWCTBO NMOCTOAHHO BbINOAHAET BHYTPEHHIOK CamMoAMarHo-
CTUKY (PycyHok 4.15) ¢ uenbio NpexaeBpeMEHHOIO BbisiIBIEHWUsA OLWMBOK B annapaTHo
WY NPOrpaMMHOWM YacTW. B 3aBUCMMOCTM OT BHYTPEHHe HencnpaBHOCTU MOTyT 610KK-
pOBaTbCA a/IrOPUTMBbI YCTPOMCTBA M BbIXOAHbIE pene.

Hemcnp FRAM 1
Heucnp ALlH‘
HUH MK3IM _—— “Bnok Hewenp MK3M

Hewucnp BbiXoA08

Hewncnp CRC yc_%

PucyHOK 4.15 — DyHKUMOHaNbHAA CXeMa CUrHaI0B CaMOAMArHOCTUKM YCTPOMCTBa

BHyTpeHHAA owmnbKa oTobpaxaeTca B cTaTyce 6710Ka, NPOCMOTP KOTOPOFO OCYLLECTB-
naetca B pasgene «Tekywme napameTpbl — Cratyc» MY nam Bo Bknaake «Tekylme napa-
METPbI» TEPMUHANA.

Kpome BHyTpeHHWX owunbok B ctaTyce MK3M oTobparkatoTca MHPOpMaLNOHHbIE
6UTbI JAHHBIX, TO €CTb HECYLLME TONIbKO MHPOPMALMOHHYIO HarpysKy.
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Tabnvua 4.15.2 - CtatycHble 6UTbl 610Ka MK3M

Mopapok aeun-
Ne | HammeHoBaHue Pacwmndposka Mocneacreua CTBUIA Npu no-
ABNEHUU
HesepHas fata/spema.
1 Owwnbka gatol / Bpe- Owwubka popmata duKcauma Bcex cobbl- 3apatb gaty u
MeHU AaTbl ¥ BpeMeHU ! ¢ ownboyHon Aa- Bpemsa
TOW U BpemMeHem
BHYTPEHHMWIt UcTou- BblaaTb Ha ycTpoWi-
VTR o Mpu CHATUM NUTaHKUA A yerp
WNoHwucTop paspa- HUK, HeobxoanMbIi CTBO NWUTaHWe v Jo-
2 Bpema v JaTa cbpacsl-
KeH AnA paboTbl 4acos, KAATHCA 3apAja uc-
BatoTCA
paspaeH TOYHMKA
3 HewncnpasHocTb HewncnpaBHOCTb MUK- MonHbI OTKa3s ycTpow-
FRAM pocxembl NamaTn cTBa
HeBoO3MOKHO CKaumBa-
HewncnpasHocTb HewncnpaBHOCTb MUK-
4 HWe 1 3anncb ocumnno-
NAND pocxXembl NamaTn
rpamm 1 NpoTOKON0B
HewncnpasHoc a HeucnpasHoc 0 KHonim Ha knasuarype
ucn HOCTb Kna- nucn HOCTb MO- -
5 BMa pbl ayna K?asmaT bl YNPaBNEHMA MOTYT He Coodum, npovs
TYp Y. yp paboTaTh BOAMTENIO ANA 3a-
MEHbI 1N PEMOHTa
ycTpolictea
HewncnpaBHOCTb KaHa- Bnokuposka 3awmT no
6 HewncnpasHocTb LH I0B U3MepeHUs Le- HanpAXeHWIo 1 aBTo-
nei HanpaXeHua MaTUKM
HewncnpaBHOCTb KaHa-
HewncnpaBHOCTb KaHa-
HewncnpasHocTb /I0B U3MEPEHUS, BO3-
7 NI0B U3MepeHus
Aun o MOHa HEKOPPEKTHaA
ycTpoicTea
paboTa 3awmT
HewncnpaBHOCTb KaHa-
HewncnpasHOCTb BbI- BbIxoaHble pene moryTt
8 N10B yNpaB/ieHNA Bbl-
X008 He paboTaTb
XOAHbIMU pene
MposepuTb ycTaBKM
OwmnbKa KOHTPOIb- posep Y
HeuncnpasHoctb CRC o BO3MOXKHa HEKOppeKT- 3alumT M nepesa-
9 HOM cymmbl 610K0B
610Ka «YCTaBOK» HaA paboTa 3alwmT [AaTb WX B Cayvae
yCTaBoK
HeobxoanmocTu
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5 KOMMNJEKT NOCTABKU, MAPKMPOBKA, YNAKOBKA
5.1 KomnaeKT nocTaBKku

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

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

5.2 MapkupoBKa

1) MapKkupoBKa 6/710Ka BbINONHEHA Ha 3agHel CTOPOHE KOpnyca B COOTBETCTBUU C
FOCT 18620-86. Ha mapKMpOBKe yKa3aHbl OCHOBHbIE AaHHble 6/10Ka:

e 0603HayeHune n3genus;

® faTa M3roToB/IeHUS;

® 33aBOACKOI HOMEp;

® HanpsAMKeHWe ¥ YacToTa NUTaloLLE ceTu;

® TOBApPHbI 3HAK NPeANpUATUA-U3rOTOBUTENS;

® HymepaumA pa3bemMoB U Ha3HaYeHUe KOHTAKTOB 6/10Ka;
e 0603HaYeHMe BbIBOAA 3aLUMUTHOIO 3a3eMAEHUA.

2) MapK1pOoBKa TPAHCMOPTHOM Tapbl HAHOCUTCA TPAHCNIOPTHOM KOMNaHWew 1 coaep-
YKWT OCHOBHbIE, lO0NONHUTENbHbIE U MHOOPMALLMOHHbIE HAAMWUCK, U MAaHWUMYAALNOHHbIE

3Haku cornacHo NOCT 14192-96.

5.3 YnakosKa

1) YcTpoiicTBo ynakoBaHO B KOPOGKY, B HEi OCYLLECTBAAETCA TPAHCNOPTUPOBAHUE.

2) CHATWE TPaHCMNOPTHOM Tapbl 40/IXKHO NPOM3BOAMTLCA C COBAOAEHMEM MAHUMYAA-

LMOHHbIX 3HAaKOB.
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6 UCNOJZIb3OBAHUE MO HASHAYEHUIO
6.1 dkcnayaTauMOHHbIe OrpaHUYeHunA

1) KnumaTtmyeckue ycnoBma aKcnyaTalmm yCTPOMCTBA YKa3aHbl B pasgene 2 HacTo-
Awero P3, aKkcniyaTauMOHHblE TEXHUYECKME XapaKTEPUCTUKU He A0/KHbI NpeBbllaTh
3HaYeHW, NpUBEeAEHHDBIX B pasaene 2.

2) dKcnayaTtauma ycTpoicTea 6/10Ka OCYLLECTBAAETCA B COOTBETCTBUM C «[1paBunamm
TEXHWMYECKOW IKCNIyaTaLMM SNEKTPUYECKMUX CTAHLMI U ceTeil» 1 HacToAWwmMM «PyKkoBoa-
CTBOM MO 3KCM/IyaTaLmum»,

3) BO3MOXHOCTb PaboTbl YCTPOMCTBA B YCNIOBUAX, OT/IMUHBIX OT YKa3aHHbIX B HACTOA-
wem «PyKoBoACTBe MO 3KCMAyaTaLUm», LOIXKHA COrNacoBbIBATLCA C NPEANPUATUEM-U3-
roToBUTENEM.

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

1) Npu 3KcnayaTaumm ycTponcTBa cnefyeT PyKOBOACTBOBATbCA «[paBuaamu Tex-
HUKM 6e30MacHOCTU NPU 3KCMJIyaTaLMWM 3/1EKTPOYCTAaHOBOK, S/IEKTPUYECKUX CTaHLMI U
NOACTAHUMIM», A TaKKe HaCTOALWMM «PyKOBOACTBOM MO 3KCMIyaTaLmMm».

2) K aKkcnayaTauum v 06CAYKMBAHMUIO YCTPOMCTBA AOMYCKAOTCA ULA, U3YYMBLUME
HacToswee P2, nacnopT v npoleaLne cnewmanbHyo NoAroTOBKY B 061acTV MUKPONPO-
LLeCCOPHbIX YCTPOICTB pesieiHOoM 3aLWMTbl U aBTOMATUKM.

3) OnacHbiM GaKTOPOM MpPU IKCNAYaTaLMM YCTPOMCTBA ABNAETCA HaNpsAXKeHue one-
paTMBHOro nNuTaHmaA 220B. Bce paboTbl Ha 3aXKMMAXx YCTPOMCTBA CieayeT Npov3BOAMUTbL B
06ecTo4eHHOM COCTOAHMM.

4) 3azemneHue v 3aWwmTHble Mepbl 6e30MacHOCTM A0MKHbI BbINOAHATLCA B COOTBET-
CTBUM C TpeboBaHMAMM AencTByoWwmX "MpaBuA yCTPOWCTBA 31eKTpoycTaHoBOK" . s 3a-
3eMNEeHNA YCTPOICTBA Ha Kopnyce 6/10Ka 3alWuTbl MPeayCMOTPEH CreLManbHblii 3a3em-
NAOWNIA BUHT, KOTOPbIA MCMONb3YEeTCA ANA MOAKNOUYEHMSA K 3a3eMAIOLLEMY KOHTYPY.
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6.2.2 PasmeweHne u MOHTax

1) BHewHK BuA 610Ka 3aLmThl, rabapmuTHbIE M YCTAaHOBOYHbIE pa3Mepbl NPUBEAEHbI
B MPUTOXKEHNN A.

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

3) Bce paboTbl MO MOHTay, 4EMOHTaXy M KCMayaTaumm 610Ka AOMKHbI BbINOA-
HATbLCA B COOTBETCTBMM C AeicTByOWMMN «MeXoTpacaeBbiMU NpaBMaaMm No oxpaHe
TpyZa (npaBuaamu 6e30NacHOCTM) NPU IKCMAYaTaLUm 3/1EKTPOYCTAaHOBOKY, a TaKKe Aei-
CTBYIOLMMM BEAOMCTBEHHbLIMU UHCTPYKLUUAMM.

6.3 TeKyLwmii pemMoHT
1) YcTpolicTBO ABNAETCA BOCCTAHAB/IMBAEMbBIM M PEMOHTONPUIOAHbIM. PeMoHTONpK-
rogHOCTb YCTpOMCTBa obecneynBaeTcs:
®  MOAY/IbHOM KOHCTPYKUMEN, NO3BOAAIOLWEN ObICTPO 3aMEHUTb HEWUCMPABHbLIN
610K Ha UCMNpPaBHbIV Ha MeCcTe YCTaHOBKMU;
e BHYTPEHHEeN camMogMarHOCTUKOW, MNO3BOIAKOLWEN ObICTPO BbIABAATL GaKT Heuc-
NPaBHOCTU W ONpeaensaTe HEUCNPABHbLIN 31IEMEHT;

2) PEMOHT yCTpOICTBa B NepuoA, rapaHTUMHOM 3KCnIyaTauMmM NPOM3BOAMTCA 3aBO-
[OM-M3roToBuTENIEM. B nocneaytowme rofbl SKCNAyaTauMu peMOHT NPOU3BOAUTCA MO
[0roBOpPY C 3aBOOM-U3roTOBUTENEM KBANUGULMPOBAHHBIMY CNeLManmuCcTamm, aTrecTo-
BaHHbIMMW Ha NPABO PEMOHTA MUKPOMPOLLECCOPHBIX YCTPOMCTB.

6.4 XpaHeHue

1) YcTpoWcTBO A0 BBEAEHMA B IKCMNYaATALLMIO XPAHWUTCA HA CKNAZe B yNaKoBKe npes-
NpUATUA — N3roToBUTENA, YCnoBUA XpaHeHuna — 1(/1) no FOCT 15150. U3gpenve 6e3 yna-
KOBKM XPaHWUTCA Npu TemnepaTtype okpyatowen cpeabl 0 o 40°C u oTHoCUTENbHOM
BNAXHOCTM He 6onee 80% (npu Temnepatype 25°C).

2) B nomelleHMAX ANA XPaHEHMA COAep)KaHWe Mbiau, NapoB KUC/IOT U LWenoYei,
arpeccuBHbIX rasos v APYrux BpeAHbIX MPUMeCeH, BbI3bIBaOLLMX KOPPO3MIO, HE AO/KHO
NpeBbIWaTh COAEPKAHNE KOPPO3UOHHO-aKTUBHbIX areHToB A8 aTmocdepbl TMna | no
FOCT 15150-69.
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3) CpoK XpaHeHUA yCTPOICTBa B yNaKoBKe U3rotosuTensa 12 mecaues.

4) Mpw cHATUM 610K C XPaHEHUA B YCNOBUAX NOHUMKEHHON TemnepaTypbl HEOHXo-
AVMMO BbIAEPKATb €0 B YNAKOBKE HE MEHEee [1BYX YacoB MPU KOMHATHOM Temneparype.

6.5 TpaHcnopTupoBaHue

1) Uspgenue TpaHCNOPTUPYETCA B KPbITbIX }KEeNE3HOL0POMKHbIX BaroHax, nepeso3nTca
ABTOMOBUIbHBIM TPAHCMOPTOM C 3aLLMTOM OT LOMKAA U CHEra, @ TAaK¥Ke TPaHCMopTMpPYyeTca
B repmMeTM3UpPOBaHHbIX OTaN/IMBaeMbIX OTCeKax camosieToB. [pu nepeBo3Ke B Kene3Ho-
[O0POXKHbIX BaroHax BUA, OTNPaBKU - ME/IKUMA, MAaNOTOHHAMKHbIN.

2) KnumaTtuyeckme ycnosusa TPAHCNOPTUPOBAHUA 610Ka ABAAIOTCA TaKMMMU Ke, KaK
NpU XpaHeHuu.

6.6 YTunusauums

YCTPOMCTBO HE COAEPHKUT BELLLECTB U KOMMNOHEHTOB, BPEAHO B/UAIOLLMX HA OKPYIKa-
IOLLYIO Cpeay U 340pOBbe Ye/I0BEKA, NO3TOMY 0CObbIX Mep NO 3awuTe Npu yTMAM3aLmm
He TpebyeTca.
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BHewHwue yenu MK3MM-Mukpo 2.0,
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NPUNOXKEHUE b

IpaduKM TOKO3aBUCUMbIX XapaKTEPUCTUK cpabaTbiBaHMA

MHBepcHan xapaKTepucTmKa
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CuNbHO MHBEPCHAA XapaKTepuCcTuKa
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YpesBblyaliHO MHBEPCHAA XapaKTepUCTMKa
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[nnTenbHO MHBEPCHAsA XapaKTepucTuKa
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KpyTas xapakTepucTuka
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MNonoran xapakTepucTuka
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NMPUNOXEHUE B
PekomeHaaunm No BbI6OPY NapaMeTpoB HACTPOMKM 3aLLUTbI

OT TENNI0BOV NeperpysKku

B 3aBMCMMOCTM OT TMMNa 3/1EKTPOABUIaTENA U XapaKTepMCTUK paboyero mexaHnsma
Heobxoanmo nogobpaTb XapaKTepUCTUKY cpabaTbiBaHMA 3awwmTbl OT neperpysku. Oc-
HOBHbIM MaPaMeTPOM 3TOM XapPaKTEPUCTMKM ABNAAETCA NOCTOAHHAA BPEMEHW Harpesa
anekTpoasuratens. Eciv aToT napameTp 3a4aH 3aBO40M-M3rOTOBUTENEM 3/IEKTPOABMIa-
TesA, TO 3HauYeHme NOCTOSAHHOM BpemMmeHN HeobX0AMMO 3aaTh B KaUecTse yCTaBKK, 3aTem
OnpesennTb Mo U3N0KEHHOW MeToAMKe BpeMa cpabaTbiBaHMA 3aLLMTbl NPU 3a4aHHbIX
KPaTHOCTAX TOKa Neperpyskun B pasanyHbIX pexmnmax:

® MpU BO3SHUKHOBEHWUW NEPErpy3Ku U HyIEBOM 3HAYEHUW TEMIOBOTO UMMY/bCA;

® MpU BO3HWKHOBEHWUM MEPErPY3KU B PEXMUME NPEALIECTBYIOLLErO Harpesa 3/1ek-

Tpoaguratens (HeHyJ1€BOM 3HaYEHUN TENIOBOTO MMMY/bCA).

1) Ona Bblbopa NOCTOAHHON BpPEeMEeHM Harpesa 3NeKTpoasuratens HeobxoaMmo
3HATb NPOAOJIKUTENBHOCTb NYCKA ABUraTens tn M KPaTHOCTb NyckoBoro Toka Kp. Mpu oT-
CYTCTBMM MHPOPMALUM O NEPErPY30YHOIM CNOCOOHOCTM 3/1EKTPOABUTATENA MOXKHO UCXO-
OMTb U3 BO3SMOXKHOCTU ABYKPATHOTO NMyCKa ABUraTeNn n3 Xono4HOro coctoaHua. Ucxoan
13 3TOTO NPeANONONKEHUA, MOXKHO NPUHATL 3HAYeHWe TennoBoro umnysca By = 0,45 oe.
nocne nepsoro nycka. Torga:

B.=K?(1—e /1) = 045, (B.1)

MpuHumas K = Kp, t = tn, U3 3TOro BblparkeHMA MOXKHO oNpeaennTb NOCTOAHHYIO Bpe-
MEHU Harpesa, Npu KOTOPOU TENNOBOM MMNY/bC AOCTUTHET 33 BPeMsA NePBOro NycKa 3Ha-
yeHua 0,45:

t
Ty=——" (B.2)

K
In (K]Z - 0,45)

Hanpumep, npu KpaTHocTM nyckosBoro Toka Kn = 6,5 n BpemeHu nycka tn = 10c u3
BbipaxkeHus (B.2) nonyunm sHayeHve NOCTOAHHOM BpemeHu Ty = 934c.

Mpu noBTOpHOM MycKe (6e3 nepepbiBa HA OXNaXKAeHWE) 3HaYEHWE TENNOBOro UM-
nynbca yasouTca n coctaBut By =0,9. 3anac no 3HaYeHMIo TeNI0BOr0 MMMYAbCa NpU ABYX
NycKax 3NeKTpoaBuUraTena U3 XoN0A4HOro COCTOAHUA cocTasuT 10%. Mo npuseaeHHbIM
HU¥Ke Tabanuam namn HenocpeacTBeHHO No BbipaxkeHuto (B.3) MoxxHO onpesennts Bpems
cpabaTbiBaHMA 3aLMTbI NOCAE NMOBTOPHOIO MyCKa C KPAaTHOCTbIO ToKka Kn= 6,5 1 ocTtatou-
HOM 3HaYeHWM TeNnN0BOro nmnynbca By = 0,45:
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t
% ~0,0132 win tep = 0,0132- Ty = 0,0132-934 = 12,3 .
H

To ecTb 3anac No BpemeHu Npu NOBTOPHOM NycKe COCTaBuT tep—tn=12,3-10,0=2,3
cekyHabl (19%).

2) Mpu BbIGOPE NOCTOAHHOW BPEMEHW HArpeBa 3NEeKTPOABUIaTENA MOXKET OKa3aTbCA
pacyeTHbIM BTOPOW PEXKMM — MYCK SNEKTPOABUIaTENA U3 TOPAYEro COCTOAHUA. [pun 3Tom
LONONHUTENBHO HEOBX0AMMO 3HaTb MaKCMMAaibHbIA Pabounin TOK 3NeKTpoaBUraTens.
Mo BbipakeHuto (B.1) onpeaenseTtca 3HaYeHMe TENIOBOTO MMMY/IbCa B YCTAHOBMBLIEMCA
pexunme Npu MakcumanabHoM 3HaveHuu K = lpasmakc/IHom:

B, = K? (1 - e_t/T),me t - o, By, = K2,

ns BblpaXXeHunA
ty =Ty -In ]2 t B.3
1| H KIZ 1 ’ ( . )

¢ yyeTom KoadpduumeHTa 3anaca Ksan (1,1) no oTcTpoiike 3awmThl OT BpEMEHM MycKa
MOXHO ONpeaennTb NOCTOAHHYIO BpEMEHW Harpesa, Npu KoTopoi byaeT obecneyeH oa-
HOKPATHbIM MYCK ABUraTENA U3 TOPAYEro COCTOAHMA:

tr * Kaan

In (KIZ - Bm>

KZ—1

Hanpumep, npu K, = 0,8 3HaueHMe TenaoBoro nmnyJsibca coctaBuT Bo = 0,64. MNMpu Tex
)K€ 3HAYEeHMAX KPATHOCTW MYCKOBOrO TOKa (6,5) u BpemeHu nycka (10 cekyHA) NocTonH-
Has BpeMeHu byaeT paBHa: Ty= 1266 cekyHA,. M3 paccyMTaHHbIX MO ABYM YCNOBUAM 3Ha-
yeHui Ty BbibUpaeTcs bonbluee.

CnepyeT MmeTb B BMAY, YTO peasnbHoe Bpems cpabaTbiBaHMA 3aLLUTbI MOXKeET ObiTb

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

TH =

3) KoaddpuumeHT K, yunTbiBatowmin gonesoe y4actme Toka obpaTHoM nocnenosa-
TENbHOCTU B TENIOBOW MOAENM ABUraTeNs, AOMKEH BbITb PaBEH OTHOLIEHUIO COMPOTUB-
NeHus poTtopa obpaTHOW NOCNefoBaTeNIbHOCTM K CONPOTMB/IEHWIO POTOPA MPAMOM No-
CN1ef0BaTeIbHOCTM MPU HOMMHA/bHOW YacToTe BpaweHua. Koraa KosdpouumeHT K He-
BO3MOXHO PaCcCUMTaTb TOYHO, OH MOKET BbITb MPUHAT PaBHbIM 3.
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4) Tok cpabaTblBaHMA 3aLLUTLI OT NEeperpy3kmn lcz pekomeHayeTcA NPUHATL PAaBHbIM
(1,05-1,1)l4om. YcTaBKa TOKa lc3 3aBMCUT OT TUNa 3awwmwaemoro gauratensa. O6biuHo go-
nycTMMas TENI0BasA neperpyska MoeT bbiTb B 061acTv 10% HOMUHaNbHOWM Temnepa-
Typbl. YUUTbIBAA, YTO POCT TEMMNEPATYPbLI NPONOPLMOHANEH KBAaAPaATy TOKA, TEMN/I0Bas ne-
perpysKka B 10% 6yaeT npu yBenudyeHnn Toka npnbansntenbHo Ha 5%. COoTBETCTBEHHO,
npu Toke 1,1ljom TENNOBAA Neperpyska coctasut 21%.

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

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

6) 3HaueHue By yourp UCMOB3YETCA B ANTOPUTMAX AMUArHOCTUPOBAHMWSA TAXKEIOr0 NycKa
1 3anpeTa NyCcKa aNeKTpoABUraTens n NPUHMMaeTCAa PaBHbIM:

Bt_KOHTp = lrlBt_nycm

rae B¢ nyck— TENNOBOM MMNY/bC 32 Bpems NycKa ABUraTeNs npyv HOPMasbHbIX YC10-
BMAX PaboTbl, PaCcCUUTbIBAEMbIN MO BbIPAXKEHUIO:

—t
Bt,nycx = Kﬁ (1 —e n/TH);

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

ANFOPUTM SUATHOCTUKM TAXKENOro Nycka GOpMUpPYeT cUrHan « TAXKenbli NycK», ecau
npupaLLeHne Tena0BOro MMNybca 3a Bpema ovepeaHoro nycka ABt > B onrp.

Mpu OTKNKOYEHMUN NeperpyeHHOro 3nekTpoasuratens popmupyerca KomaHaa «3a-
npeT nycKa», ec/iv TeKyLLee 3HaYeHWe TENI0BOTO UMNY/bCa NpeBbIaeT BeanymHy (100
— Bt_xonp), TO €CTb «3aMpeT NycKa» CHUMETCA NPU BbINOSHEHUW YCIIOBUA:

Bt < (100 - Bt_xonrp)-

Bpemsa cpabaTtbiBaHua 3awmTbl Npu K = 7, Ty = 900 cekyHA, v TenJ1oBoM umnynbce By
=0,7 (70%) 6yaeT pasHo (Tabanua B.2):

tep = 0,0062TH = 5,58c.
Ecnv M3BECTHO TENN0BOE COCTOAHME INEKTPOABUraTENA B YCTAHOBUBLLEMCA PeXUME,
Hanpumep, B»=0,7 1 Bpema nycka ABUraTeNs COCTaBAfET 8 CeKyHA, TO ANA YCMNEeLWHoro

NyCKa U3 «ropAayero» CoCtoaHunA HeOGXOAMMO 3a4aTb NOCTOAHHYIO BpEMEHMU!

Ty = 10/0,0062 = 1613c.
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NMPUNOXKEHUE T

CnncoK BHYTpeHHMX curHanos MK3IM-Mwukpo 2.0

Cratyc 0 Crp. Cratyc 1 Crp.
3anpet AMNB 73 BkntoueHo 85
Bxop Tpurrepa «bnok AMNB» 73 OTKANtOYEHO 85
Bnok AMNB 73 PNno 85
BK/1 no AMNB 74 PNB 85
MNyck AMNB 74 Ucw 50
Tpurrep «fotos AMNB» 74 - -
C6poc AMNB 74 - -
ANB1 74 - -
AMNB2 74 - -
AMNB3 74 YcTaBku 2 101
ANB4 74 Harpyska 85
Myck ABP 72 HM+ -
HeycnewHoe ABP 71 HM- -
BK/1 CB no ABP 71 PB 87
OTKN no ABP 71 PO 87
loTtos ABP 71 KeuTnposaHue 86

Cratyc 2 Crp. Cratyc 3 Crp.
OTKN ot 3awmt 92 Myck MT3-1 27
OTKN ot BJIK 90 MT3-1 27
Heucnp BB 97 Myck MT3-2 27
HUY 94 MT3-2 27
OTkas BB 95 Myck MT3-3 31
3awumrta M 95 MT3-3 31
CN OTKN 96 YMT3-3 31
Hewcnp UH 47 MT3-3 curu 31
Heuncnp MK3M - Myck MT3-4 31
Bnok Hencnp MK3MN 104 MT3-4 31
Bbnok BK/ 84 YMT3-4 31
BnokK o1 3awuT 91 MT3-4 curH 31
bnokunposka 93 Myck N3 62
Hewucnp 98 n3w 62
ABapua 98 Hewncnp N3LW 62
Bbi3oB 98 [ewyHTMpoBaHue 16
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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 84 Myck 3MH-2 42
BO-1 84 3MH-2 42
BO-1 curH 84 3MH-2 curH 42
Myck BO-2 84 Myck 3MH-1 46
BO-2 84 3MH-1 46
BO-2 curH 84 3MH-1 curH 46
a3 64 Myck 3MH-2 46
Heuncnp O3 64 3MH-2 46
- - 3MH-2 curH 46
- - 3MH 6n0k 46
Cratyc 6 Crp. Craryc 7 Crp.

™ 56 Myck YPOB no | 82
TN curH 56 Myck YPOB 82
TN TAXKENbIN NyCK 56 YPOB 82
TN 3anpeT nycka 56 3MM-1 65
MNyck 3MT 52 3MM-1 curH 65
3MT 52 3MM-2 65
3MT curH 52 3MM-2 curH 65
MNyck 3H® 53 Myck 3MN-1 67
3H® 53 3nn-1 67
3H® curH 53 Myck 3MN-2 67
Myck 3MNT 54 3nn-2 67
3NT 54 - -

3MT curH 54 - -

MNyck 3AP 51 - -

3AP 51 - -

3AP curH 51 - -
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Cratyc 8 Crp. Cratyc 9 Crp.
Myck AYP-1 77
AYP-1 77
Myck AYP-2 78
AYP-2 78
AYP 78
AYP curH 78
Oxng YAMNB 79
Tpurrep «A4P-2» 80
Tpurrep «PaboTta A4P» 80
Tpurrep «Myck YATMNB» 80
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NPUNOXEHUE
[abapuTHbIV YepTexk Kopnyca MK3M-MuKkpo 2.0M

B o

157
168
146

0 [CEEEREEFEHee = wh-]
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labapuTHbIM YepTe Kopnyca MK3M-Mwukpo 2.0 n 2.04

3agHero npucoeanHeHuA

159
168
146

10,5

134,5

BHumaHue!

YCTaHOBKa 3allMThl B KOPNyce 3agHero npucoeguHenuns B Kamepbl KCO/KPY ocy-
LLLeCTBAAETCA C NOMOLLbIO Bblpe3a B ABepu (CTeHKe) npamoyroabHoro otsepctua. Kopnyc
6.10Ka 3aLWUTbI M NOAKNOYEHHbIE K HEMY BHELLUHME Lenu Npu 3Tom ByayT HaxoauTbCs BO
BHYTPEHHEM MPOCTPAHCTBE META/INIOKOHCTPYKLUN.

Mpu 3aKka3e 0b6A3aTeNIbHO yKa3blBaWTe BapuaHT UCNONHEHUA Kopnyca!
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PykoBoacTBo no akcnayatauun MK3MN-Mukpo 2.0 / 2.0M / 2.04,

[abapuTHbIV YepTeK Kopnyca MK3M-Mukpo 2.0 n 2.04

nepeaHero NpucoegnuHeHus

104
146

BHumaHue!

BNOK 3aluTbl B KOpnyce nepeaHero NPpMcoOeANHEHUs YCTaHaB/MBAETCA Ha NaHesb
(wmT), BbIpE30B NPK 3TOM He TpebyeTcsa. Kopnyc 6710Ka 3aLUmThl U MOAKIIOYEHHbIE K HEMY
BHELLUHWe Lenu npu aTom 6y4yT HaXOAUTLCA Ha NepegHei YacTu MeTasNNoOKOHCTPYKL M.

Mpw 3aKka3e 065A3aTe/IbHO YKa3biBalTe BapuaHT UCMOJHEHMA Kopryca!
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PykoBoacTeo no akcnayatauun MK3MN-Mukpo 2.0 / 2.0M / 2.04,

Pasmepbl Bbipesa nog Kopnyc 6710Ka 3aLmTbl 334HEr0 NpUcoeanHeHms
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Ire]
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PykoBoacTBo no akcnayataummn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

NMPUNOXEHUE E

MogKntoueHue uenen gewyHTMpoBaHma K MK3M-Mukpo 2.04

MK3M=Mukpo 2.0
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PykoBoacTBo no akcnayataumn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

MoZKNoYeHWe Lenei HanpsaxeHns
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PykoBoacTBo no akcnayataummn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

NMPUNOXKEHUE XK

PeKomeHAaLMM No onepaTMBHON HAaCTPOIiKe U BBOAeE B 3KCNAyaTaLUIO

[aHHble peKomeHAauMn npegHasHaveHbl AN OnepaTMBHOM HAcTPOMKM U BBOAA B
3Kcnayataumio 610Ka peneriHol 3awmTbl. Heobxoaumble napameTpbl, nogiexaliume
HaCTPOWKM B NpoLecce Hanaaku 610Ka, npuseseHbl B Tabanuax.

Kaxkfan yctaBKka/HacTpoiika 6710Ka BBOAUTCA NOC/e 3a4aHNA Napoasa C COOTBETCTBY-
IOLWMM ypoBHEM aocTyna. CepBUCHbIM Napo/ib MO YMOAYaHUIO: «1234».

1. O6wme HaCTPOIiKKN 610Ka
Mpwv BKAOYEHUN 610K NOC/Ie JONTOrO NepepbiBa MMTAaHWA HEOHX0AMMO 334aTb AaTy
u Bpema. [1na aToro Heobxoanmo:
e [lepeitTn B «OCHOBHOE OKHO» (HaXKaTb KHOMKY «OTMeHa», MOTOM U3 1aBHOToO
MEHI0 KHOMKY «BBepx», Noka He 0TO6PAa3nUTCA OKHO C TEKyLW MMM AaToi/Bpeme-
Hem);
e HakaTtb «BBOA» 1 BBECTM AaTy. BBOA KaXX[0ro anemeHTa AaTbl NOATBEPKAAETCA
Ha)XaTuem KHonku «Beog».

Mocne BBOAA aKTyasibHOW AaTbl ¥ BpeMeHM 3a4aTb B MeHio «HacTtpoiiku» / «Mpuco-
eAuHeHue» NpUBeLEHHbIE HUXKE HACTPOMKM.

YcraBKa/HacTpoiiKa 3HaueHue MpumeyaHue
Cnocob nogknoyeHus
Cxema enem HanpaxeHua K 610Ky:
3TH/ 2TH N P Y
nooknw4veHua TH 3 dasHbix HanpaxeHua — 3TH
2 NNHenHbIX HanpsxeHua u 3Uo — 2TH
HomunHanbHoe nepsuyHoe
UHom 0,1-37xB P
HanpseHue npucoeanHeHus
KoadouumeHT TpaHcdopmaumm
Krr 1-600 dduLy paHcpopmaly
nepBUYHbIX TPaHCHOPMaATOPOB TOKA
KoadoduumeHT TpaHcdopmaumm THN
A 3aLMTbl OT 3aMbIKaHUI Ha 3eMJto.
Krr THI 1-500A ANA Sat
PekomeHayeTca nporpy3ntb THIM nepBuyHbIM
TOKOM ans onpegenenuna Krr THIN.
YKasaTb NpaBuibHOe YepedoBaHWe Npu 3a-
YepedosaHue ¢a3 ABC / ACB P e Heped P
LMTE ABUTaTENbHOW Harpy3Kku
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PykoBoacTBo no akcnayataumn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

2. YcTaBKM BXOA4,0B
Bce gucKpeTHble BXxoAbl 6710Ka 3aLWmTbl CBO6OAHO Nporpammupyemble. YCIOBHO UX
MOMHO Pa3genunTb Ha «pusmyeckme» (BbiBeeHbl Ha BHeWHWE pa3bembl 610Ka 3aLLUTbI)
N KBHYTPEHHMUEY» (MMEIOT KOHKPETHbIE Nornyeckne GyHKuum). MporpaMmmmnpyoTca « BHYT-
peHHue» [1B. Cmbicn NporpaMmmupoBaHNA 3aKI04aeTca B Ha3HaYeHUe KBHYTPEHHUM»
[B cooTBeTcTBYOWErO «PU3nyeckoro» B, nmMbo, ecnu «BHyTpeHHUM» [B He ncnonbay-
etcA, PuKcMposaHHOro coctoaHuA («Bcerga 0» / «Bcerga 1»). s HaCTPOMKKN AUCKpeT-
HbIX BXOZ0B He0bxoaMMmo:
e 3aiiTn B MeHIo «HacTpoiikn» / «Bxogos»;
e BbibpaTb HAacTpaMBaemMbli BHYTPEHHUM BXOZ, HaXKaTb KHOMKY «BBoa» 1 BBECTU
napons;
e KHonkamu «BBepx» 1 «BHU3» BbIOpaTb HEO6XOAMMOE 3HaYEHWNE N NOATBEPAUTD
BbIbOp KHOMKON «BBOAY.

BHumaHue!
«Pusmyeckniny [1B Mo>KHO 3aaTb TO/IbKO Ha OANH «BHYTPEHHWt» [1B.

[Ona KoppekTHOW paboTbl 610Ka pekomeHayeTca 3aaaTb 3HayeHuA [B B cooTBeT-
CTBMM C CYLLECTBYIOWEN CXEMOWN BTOPMYHbIX Lenen. Huxe npusepeHbl cneayrolime
«BHYTpPeHHUe» [1B, KoTopble noanexaT 06A3aTeNbHON HACTPoOKe:

PekomeHayemoe
YcraBKa Bxoga MpumeyaHue
3HayeHue
4B PIr1o Inl Pene nonoxexus BB «OTKAtO4eHO»
AB PrnB In2 Pene nonosxkeHusa BB «BkaoyeHO»
BK/1 In3 KomaHpga Ha BKntoyeHne BB

BAOK KOHTaKT aBTomata ueneit TH (Mcnonbay-
eTca Ana 6N10KMPOBKM a/IrOPUTMOB 3aLLMT MO

Aem TH In4 Lenam HanpasKeHWi Npu OTKAOYEHHOM aBTo-
marte TH). Eciv He ucnonb3yetcs, 3a4atb «Bce-
roa 1»
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PykoBoacTBo no akcnayataummn MK3MN-Mukpo 2.0 / 2.0M / 2.04,

3. YcTaBKM BbIXOAHbIX pene

BbIXxoAHble pene HacTpamBaloTCA WM C NOMOLLbIO WabaoHoB cpabaTbiBaHMA MK
BPYYHYIO B COOTBETCTBUM CO CXEMOW BTOPUYHOM KOMMYyTaLMKU Ha npucoeanHeHue. Mo-
ApobHOoe onucaHne HaCTPOMKM NpuBeaeHo B pasgene 4.6. [1nA HaCTPOMKM Bbixoga Heob-

XOANMO:

e 3aiiTn B MeHto «HacTpoiikun» / «Bbixogos»;
e BbibpaTb HacTpaMBaemoe BbIXOLHOE pesie, HaxKaTb KHOMKy «BBoa»;
e BbibpaTb wWabnoHbl cpabaTtbiBaHWA 4NA pese, KOTopble NpuBeaeHsbl B Tabauue

HUXKe.
LWa6noH
Homep Bbixopa MpumeyaHue
cpabaTtbiBaHUA
OTKN K1 Pene Ha oTkntoueHne BB
BK/ K2 Pene Ha BktoyeHue BB
CurHanusaumsa asapuitHoro cpabatbiBaHus 3a-
Asapus K3 4 P s
LWNTbI
HeucnpasHocmeb K4 CurHanMsauma HemcnpaBHOCTU

4. YCcTaBKM 3amTt

Huke npuBeaeHbl NapameTpbl, HeobxoaMMble ANA HAaCTPOWKM Hanbonee 4acTo uc-
NoNb3yemMblx 3alLMT: oTceyka (MT3-1), makcMmanbHas TokoBas 3awmTa (MT3-3), 3awmTa
OT 0A4HOdA3HbIX 3aMblKaHMIA Ha 3emto (33-1) M 3aWMTa MMHUMMAIBHOTO HaNPsXXeHuA
(3MH-1). ina HacTpoOMKKM HeobxoaMMO:

e 3aiiTn B MeHI0 «YcTaBKU P3nA» [/ «YcTaBku 1»;

e BbibpaTb HacTpaMBaeMyto 3aLLMUTY;

e 3a3paTb CaeayloLMe YCTAaBKM NOCAe BBOAA NApONa.

Hacrtpoiika 3HaueHue MpumeyaHue
Ycmaeku MT3-1 (TO)
Beod 3aujumesi -/+ Bsoa/BbIBOA, 3aLNTHI U3 AENCTBUA
Icp 0—200A Tok cpabaTbiBaHMA 3aLLMUTbI
(BO BTOPMYHbIX BEANYMHAX)
Tep 0-300c Bpems cpabaTbiBaHUA 3aLLUTbI
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PykoBoacTeo no akcnayataumm MK3M-Mwukpo 2.0 / 2.0M / 2.04,

Hactpoiika 3HaueHue MpumeyaHue
Ycmaeku MT3-3 (MT3)
Beod 3awjumeoi -/ + BB0oA/BbIBOS, 3aLMTLI M3 AENCTBUA
C NYCKOM 3aLMTbI MO HANPAKEHUIO
IMyck no U Het /Un/ Un+U2 (anA KoppeKTHOW paboTbl HeobxoaMMO 3a-
natb [B «ABT TH»)
Icp 0—200A Tok cpabaTbiBaHUsA 3aWMTbl BO BTOPUYHbIX
BE/IMYMHAX
Tep 0-300c Bpems cpabaTbiBaHWA 3aLUUTbI
yYmMT3 -/ + YckopeHnve MT3-3 npw BratodeHnn BB
Tcp YMT3 0-10c Bpems cpabatbiBaHua YMT3

Yemasku 3MH-1
(Ana KoppeKTHOM paboTbl 3aLWUTbI H
COOTBETCTBYIOLLMM 06pa3oM BHYTP

€06x041MMO CKOHPUTYpUpoBaThb
eHHue [1B: «ABT TH» 1 «PMB»)

Beod 3awjumol -/ + BB0A/BbIBOA, 3aLUMTbI U3 AENCTBUA
Ucp 0,2 - 100B HanpskeHue cpabaTblBaHWA 3aLL4MUTbl BO BTO-
PUYHBIX BEMYMHAX
Tep 0-300c Bpemsa cpabatbiBaHWA 3aLwuThI
Yecmasku 33-1

(Ans KoppeKTHOW PaboTbl 3aLWMTbI H
COOTBETCTBYIOWMUM 06pa3om BHYTpeHHMI B «ABT TH»)

e06Xx04MMO CKOHOUTYpMpPOBaTb

Beo0 3awumol -/ + BB0/,/BbIBOJ, 3aLLMTbI U3 AeNCTBUA
Tun 3awumesi 3lo/3lo+3Uo/3Uo | Cnocob paboThbl 3awmThl
Tok cpabaTbiBaHWA 3aLLMUTbI B NEPBUYHbIX Be-
Icp 0,05 — 50A P . P
ANYMHaX
Ucp 0,2 - 1008 HanpsskeHue cpabaTblBaHWA 3aL4MUTbl BO BTO-
PWYHBIX BEIMYMHAX
Tcp 0-300c Bpems cpabaTbiBaHWA 3aLUUTbI
CpabamelieaHue
Ha: CurHan / oTknoyeHme | Cnocob cpabaTbiBaHWs 3awWmuThI
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