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MepeueHb COKpalleHUi

ABP - aBTOMATMYECKUN 1 BBOS, PE3€EpBa;

AlNB - aBTOMATMYEeCKoe NOBTOPHOE BK/IOYEHUE;

ACY - aBTOMATU3NPOBAHHAA CUCTEMA YNpPaBAEeHUA;
AYB - aBTOMATMKa ynpaBaeHUA BblKaoYaTenem;

ALMN - aHanoro-umdpoBoi npeobpasoBaTess;

AYP - aBTOMATMYeCKaa YacToTHaA pasrpysKa;

BTH - 6POCOK TOKa HaMarHM4YMBaHUA;

BB - BbICOKOBO/IbTHbIW BbIKAOYaATENb;

BHP - BOCCTAHOB/IEHNE HOPMANbHOTO PeXMMa;

BO - BHELWLHee OTK/IloYeHune;

BTX - BPEeMATOKOBaA XapaKTepUCTUKa;

na3 - AATYMK OYyroBOM 3alLMUTbI;

B - ANCKPETHbIN BXOA;

palil] - AeWyHTUPOBaHNe TOKoBbIx 9M BB;

3AP - 3aWMTa OT aCUHXPOHHOTO PEXUMA;

33 - 3eM/1IAHaA 3alLMTa (OT 3aMblKaHWIt Ha 3eMto);
343 - 3aWMTa OT AYroBbIX 3aMblKaHWN;

3MM - 3aWMTa MAKCMMAJIbHOM MOLLHOCTH;

3MT - 3aWMTa MMHUMANBLHOTO TOKA;

3MH - 3aWMTa MMHUMANBHOTO HaNPAXKeHUA;

3MY4 - 3aWMTa MMHUMANbHOM YacTOTbl;

3HH - 3alLMTa OT HECUMMETPUMN HaMPAXKEHWUN;

3H® - 3alLMTa OT HECUMMETPUM HA3HbIX TOKOB;

3MH - 3aWWMTa OT NOBbILLIEHHOTO HAMPAXEHNA;

3NT - 3aWMTa OT NyAbCaLMM TOKa;

30N - 3alnUTa OT NOTEPU NUTAHUA;

3M4 - 3aWMTa OT NOBbILLEHNA (MOHUKEHMA) YACTOTbI;
KUH - KOHTPO/Ib MCMPABHOCTM Lieneit HanpsXeHus;
N3 - IOTMYEeCKan 3aluuTa WKH;

MK3M - MMKPOKOHTPO/INEPHAsA 3aLMTa NPUCOEANHEHNI;
MT3 - MaKCMMa/ibHaA TOKOBaA 3aLUNTa;

My - MeCcTHOe ynpas/ieHue;

HM+ - NONIOXKUTENbHOE HanpaB/ieHNe MOLLHOCTU (OT LWWH B INHUIO);
HM- - OTpULAaTe/IbHOE HAanpaBAeHMEe MOLWHOCTM (K WKUHAM OT INHWUWK);
HTO - HOMMHA/bHbIV TOK OTK/IIOYEHWA BbIKAOYATENS;
HLUH - HEUCNPABHOCTb Lienei HanpsXXeHus;

033 - oAHOda3HOoe 3aMblKaHWe Ha 3eMto;

on - OTXOAALLAA IMHUA;
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OHM - OpraH Hanpas/JeHWA MOLLHOCTH;

MK - MepCcoHaNbHbIA KOMNbIOTEP;

ny - MaHeb ynpasAeHUsa N MHOMKaLUK;

PB - py4yHOeE BK/lOYEHME;

PmMon - pesie MoLWHOCTK 06paTHOM NocnesoBaTeNbHOCTY;
PO - PY4YHOE OTKIOYEHMUE;

PMB - pene NoJsIoXKeHMA BKAOYEHO;

PNo - pene NoN0XKEHUA OTKAKYEHO;

CB - CEKUMOHHbIM BbIK/OYaTE b,

CMn OTKN - CaMONpPOU3BOJ/IbHOE OTK/IIOYEHUE BbIKAOYaTeNs;
T30N - TOKOBasA 3aLuTa 06paTHOM NOCNEeA0BaTENIbHOCTH;
™ - TenemamepeHue;

TH - TpaHCchOPMaTOP HaNpPAKEHUA;

TC - TenecurHannsaums;

T - TpaHchopmaTop TOKa;

TY - TeneynpasfieHune;

TTHN - TpaHchopmaTOop TOKa HyNEeBOM NOCNe0BaTEIbHOCTY;
™ - TennoBan neperpysKa 31eKTPUYECKOro ABUraTens;
TY - TeneynpasfieHune;

ya - YPOBEHb A0CTYNa;

YMT3 - yCKopeHune MT3;

YPOB - YCTPOWCTBO pe3epBMpPOBaHMA OTKA3a BbiKAOYaTeN ;
xn - XONOAHbIN MYCK HAarpy3Ku;

YAMNB - YaCTOTHOE aBTOMAaTMYeCKOe NOBTOPHOE BKJIIOYEHUE;
wn - WUWMHKWN NUTaHUA;

oM - 9/IEKTPOMArHUT;

Ucw - Hanpa)eHue cOOpPHbIX LWKH.
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HacTtoAuiee pyKoBOACTBO MO 3KCMAyaTaLMW NpeAHa3sHaYeHO ANA O3HAKOMJIEHUA C
TEXHUYECKUMU AAHHBIMU, KOHCTPYKLUMERN, YCTPOMCTBOM, NPUHLMMOM paboTbl U NpasBu-
NlaMU 3KCNIYaTaLUMM MUKPOKOHTPOIIEPHOM 3aLWmTbl NpucoeamHernin MK3M-Mwkpo 2.0.

B0k pa3paboTaH B cooTBeTCTBMM C TpeboBaHuamu P/, 34.35.310-97 «O6wwme TexHu-
Yyeckne TpeboBaHMA K MMKPOMPOLLECCOPHbIM YCTPOMCTBAM 3aLUMTbl M aBTOMATUKM SHep-
rocuctem» ¢ cobaogeHnem Heobxoanmbix TpeboBaHNI A4 NPUMEHEHNA HA NOACTaH-
LMAX KaK C MOCTOAHHbIM, TakK U C NEPEMEHHbIM (BbINPAMIEHHbBIM NepeMeHHbIM) onepa-
TUBHbIM TOKOM.

K akcnnyatauum 610Ka f0oNyCKaoOTCA ANLA, M3YYMBLUME HACTOALLMIN LOKYMEHT U UMe-
lolMe COOTBETCTBYIOLLYIO FPynny AOMycKa M MOATOTOBKY B 06/1acTW NPOMbIWNEHHOM
3/1EKTPOHUKMN N MUKPOMPOLLECCOPHOM TEXHUKM.

MpeanpuATHE-N3roToBUTENIb MOXKET BHOCUTb U3MEHEHMA B YCTPOMCTBO, CBA3AHHbIE C
ero ycoBepLleHCTBOBAHWEM, B Lie/IOM He yXyALlatloWwmne ero XxapakTepucTukn n He oTpa-
eHHble B JaHHOM J0KYMEHTe.

BHumaHue!
He BK/ItOYaTb YCTPOMCTBO A0 M3YyYEeHUs HACTOALLEro PYKOBOACTBA NO 3KCM/lyaTauuu.

BHumaHue!
[aHHoe pyKoBOACTBO npegHasHayeHo ana 6nokos MK3M cneayowmx moandmka-

unin:
MK3M-Mwukpo 2.0-1
MK3M-Mwukpo 2.0-1-T
MK3M-Mwukpo 2.0-1-4Ll
MK3M-Mwukpo 2.0-2
MK3M-Mwukpo 2.0-2-T
MK3M-Mwukpo 2.0-2-4L1
MK3M-Mwukpo 2.0-2-43
MK3M-Mwukpo 2.0-2-T-A3
MK3M-Mwukpo 2.0-2-4LL-43
MK3M-Mwukpo 2.0-3
MK3M-Mwukpo 2.0-3-T
MK3M-Mwukpo 2.0-3-4LU
MK3M-Mwukpo 2.0-3-43
MK3MM-Mwukpo 2.0-4
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1 HASHAYEHUE

MWKPOKOHTPONIEPHOE YCTPOMCTBO 3aWMTbl MpeAHa3sHAYeHO ANA BbINOJIHEHUSA
bYHKUMIA peneliHoM 3alumTbl, aBTOMATUKK, YNPaBAeHUA U CUTHAAU3aLUUKN NpucoeamHe-
HWIM HanpaM)eHnem 6-35KB Ha NoACTaHUMAX C NEPEMEHHbIM, BbINPAMIEHHbIM NepemeH-
HbIM M NOCTOAHHBIM ONEPaTUBHbLIM TOKOM.

Bnok obecneymBaeT GpyHKLMM 3aLLMTbI U aBTOMATUKM BO34YLIHbIX U KabesbHbIX /K-
HUI 3NeKTponepeaayu, BblkaoYaTenen pacnpeaennTesibHbIX YCTPOICTB, PEKI0Y3epos,
TpaHchopMaToOpPOB MOLLLHOCTLIO A0 6,3MBA 1 aniekTpoaBUraTenen MowHocTolo 40 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 TIM v nHGOpMaLMOHHO-YNpaBaAoLWMe CUCTEMbI B Ka-
yecTBe NOACUCTEMBI HUXKHETO YPOBHSA. YCTPOICTBO BbIAAET Ha yAaNneHHble paboune me-
CTa 3KCMNYaTaLUMOHHOIO M AUCNETYEPCKOro NepcoHana MHPOPMaLMIo O NOTOKEHUN KOM-
MYTaLMOHHOrO annapaTa, 3aperncTpupoBaHHy MHGOPMaL MO aBaPUMHbLIX COBbITUI, Te-
KyLLYt0 MHGOPMALMIO MO BCEM KOHTPOIMPYEMbIM NapameTpam.

BapraHTbl UCNONHEHWI YCTPOICTBA NPUBEAEHDBI B Tabanue HUXe.

Kon-Bo Mopnutka ot
Mopaudukauma 6noka MK3M AUNCKPETHbIX BTOpM‘:HbIX L;e;; B#AU;B
BX0A08B/BbIX0OA0B ueneii TT
MK3MN-Mwukpo 2.0 -1 4/4 - - -
MK3M-Mwukpo 2.0 - 1-T 4/4 + - -
MK3MN-Mwukpo 2.0 — 1-AlLl 4/4 + - +
MK3M-Mwukpo 2.0 -2 11/8 - - -
MK3M-Mwukpo 2.0 - 2-T 11/8 + - -
MK3M-Mwukpo 2.0 - 2-ALl 11/8 + - +
MK3M-Mwukpo 2.0 - 2-43 11/8 - + -
MK3M-Mwukpo 2.0 - 2-T-43 11/8 + + -
MK3M-Mwukpo 2.0 - 2-4LU-A43 11/8 + + +
MK3M-Mwukpo 2.0 -3 18/12 - - -
MK3MN-Mwukpo 2.0 — 3-T 18/12 + - -
MK3MN-Mwukpo 2.0 — 3-ALU 18/12 + - +
MK3MN-Mwukpo 2.0 — 3-43 18/12 - + -
MK3M-Mukpo 2.0 — 4 25/16 - - -
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Tabavua 1.1 — PyHKUMKM 3aWUT M aBTOMATUKMU

Kon-so

Ha3ssaHue Koa ANSI -
cTyneHewn

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

MT3 c OHM 1 BO3MOXHOCTbIO:
e yyeta X[ HarpysKku
e KOHTponAa BTH
e Bblbopa 3aBmcumon BTX 50, 51, 67 2
® KOMOWHMPOBAHHOIO NYCKa MO HANPAXKEHUIO
® YCKOpPeHMA nocne BkAYeHuAa BB
® [NEeNcTBMA Ha CUTHan

33 ¢ OHM 1 BO3MOXHOCTbIO:

51G, 59N,

e nycka no HanpsxeHuto 3Uo 67N 2

® [EeNCTBMA HA CUTHAN
3MH 27 2
3MH 59 2
3HH 47 1
KUH 60 +
3AP 40 1
3MT 37 1
3H® 46 1
T30M 46 1
3NT - 1
Tennosas mogenb 3/ C 3aWMTON OT NeperpysokK, C BO3-
MOXHOCTbIO:

® 33LMTbl OT TAXKENIOro Nycka 48, 49M, +

® OrpaHMYeHUs KOIMYecTBa NyCcKOB 51LR, 66

® npeaynpexaeHWsA NOBTOPHbIX MYCKOB, NP KOTOPbIX
HeunsbexHo cpabaTbiBaHME 3aLLMTbI OT NMeperpysKkm

N3 napannenbHOro n nocaefoBaTeIbHOro TUNa -
BctpoeHHan 33 (3 kaHana) - +
3MM c OHM 1 BO3MOXHOCTbIO BbIbOpa TMMNAa KOHTPOU-
pyemow MOLLHOCTU

32P, 32Q 2
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Tabavua 1.1 — GyHKLMM 3aLWMT M aBTOMATUKM (NPOJo/IKeHNe)

HasBaHue Kop ANSI KOII-BOv
CcTyneHeu
3MM ¢ OHM 1 BO3MOXHOCTbIO MyCKa N0 HaNpPAaXKeHMo - 2
AYP c YAMB - 3
3MY (noBblWEHWE N NOHUXKEHWE YaCTOTbl) 81H (81L) 2
Mpuem u BbiNoAHeHMe KomaHa AYP/YATMB oT BHeWHUX ) +
YCTPOMCTB
OTK/lOYEeHMe OT BHELHWX 3aLUnT - 3
YPOB 50BF +
AlNB 79 4 unkna
ABP, BHP - +
AYB - +
[unarHocTuka BbikAOYaTens - +
BO3MOXHOCTb NMUTAHMA 3aLLNTbI TO TOKOBbLIX Lienen - 2 KaHana
JewyHTnposaHne DM BB - 2 KaHana
Tabnnua 1.2 — DyHKUMKM U3mepeHus
U3mepsaemasn BeanumnHa 0O603HaueHue
®dasHble TOKK la, I, Ic
TOKM CUMMETPUYHbBIX COCTAaBAAIOLLLNX 11, 12, 3lo
®dasHble HanpAXeHUA Ua, Us, Uc
JInHeliHble HanpsAXKeHUs Uas, Usc, Uca
HanpaxeHna CcMMMeTPUYHbIX COCTaBAAOLMX U1, U2, 3Uo
YpoBeHb HECUMMETPUU MO TOKaM N HanpaXeHUAM Ni, Nu
Yrabl mexay TOKaMu U HanpAKeHNAMM (la"Usc), (1" Uca),
(IcAUaB)
CymMmMmapHaA aKTUBHaA, peakTUBHaA, NONHAA MOLLHOCTb P,Q,S
KoaddurumeHT MOLLHOCTU HarpysKu cos ¢
YacrtoTa F
TennoBow UMNy/bC Neperpysku Bt
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Tabnvua 1.3 — CYETUMKM, PETUCTPATOPLI U MPOTOKO/IMPOBaHME

HasBaHue Konuuectso

CyeTymKM cpabaTbiBaHMA 3aLLMUT -
CyeTYMKM KOMMYTaLUMI BbIKAKOYATENA ---

CYeTYMKM aKTUBHOM U peaKkTUBHOM sHeprum ans HM+ -

CYETUMKM aKTUBHOW N PeaKTUBHOM 3Heprum ana HM- -

CyeTymKM OCTAaTOMHOrO pecypca BB -

MpOTOKONbI U3SMEHEHW YCTaBOK 4000
MpoToKonbl cobbITUI 8000
MpoToKkonbl aBapui 1000
MpoToKkoabl KoMmmyTaumii BB 8000
MpoTokonbl U3meHeHUA pecypca BB 4000
PernctpaTtop napameTpoB HarpysKku 160 yacos c warom 1c

100 ocumnnorpamm,
o1 400 go 5000 cekyHA,
(8 3aBUCMMOCTM OT
wara AMCcKpeTM3aLmm)

Uudposoit ocunnnorpad

Tabnunua 1.4 — CepBUCHblE QYHKLMM

TeneynpasneHne BB, TU, TC

CB06OHO NPOrPaMMUPYEMBIE AUCKPETHbIE BXOAb! U BbIXObI

XpaHeHuWe yCTaBOK B 3HEProHe3aB1CMMO NaMATH

MocnepoBatenbHbll HTEpdelic RS485 ¢ npoTokosnom o6meHa MODBUS RTU

USB uHTepdelic

BO3MOKHOCTb 3a4,aHMA YCTAaBOK MPU OTCYTCTBMM ONEPATUBHONO NUTaHWUA (NUTaHWe
ycTpoiictea ot USB)

BCTPOEHHbIN CUMBO/IbHbIM MHAMKATOP W KNaBuaTypa A8 3343aHUA YCTaBOK M Npo-
CMOTpa TEKYLLMX NapameTpoB

PefaKTMpoBaHMe YCTaBOK B aBTOHOMHOM pexkume (6e3 noaxkaueHns K 3awmre)
3agaHue Ha3BaHUI ANA BHELWHUX 3aLuT

[lBe rpynnbl yCTaBOK 3aLLUT M aBTOMATUKM

HecKko/IbKO ypOBHeN A0CTyna K HAaCTpoMKe U KoHbUrypaumm

CBeToAMOAHAA UHAMKALMA CPpaboTaBLUMX 3aLUmMT

Yacbl peanbHOro BpEMeHU ¢ KOpPpeKTUpoBKoW Yepes ACY

N3mepeHne BpemeHM KOMMYTaL KN BbliKNOYaTeNs
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2 TEXHWYECKME XAPAKTEPUCTUKU
2.1 Knumatuueckue ycnosuma sKcnayataumm

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

Tabnnua 2.1 — KnumaTtuyeckune ycaoBus sKCnayaTaunm

Knnmatmyeckoe ncnonHenume (no NOCT 15150) YXN3.1
6 5 _
[nanasoH paboumx 3HaueHM TemnepaTypbl (NpeaesibHble 3Ha 40° + +55°C
yeHus)
OTHOCWTEIbHAA BAAXKHOCTb BO34yXa (cpeaHerogoBoe 3Haye-
o) Ayxa (cpeareroa < 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 UCNONHEHUE

KneMmHble KONOAKM Lenei NUTAHUA, BXOAHBIX U BbIXOLHbIX Llenei AonycKatoT npu-
coefvHeHWe NoJ BUHT OAHOIO UAM ABYX OA4MHAKOBbIX MPOBOAHWKOB OBLLMM cevyeHrem
00 2,5MMZ BKIOYUTENBHO U cedeHmem He meHee 0,5MM?2 Kaxkabld. KnemmHble KoNo4Ku
TOKOBbIX Lienei AonyCcKatoT NpucoegMHeHne nos BUHT NPOBOAHMKOB O6LWMM ceveHnem
00 4MM? BKAKOYUTENBHO.

Tabnnua 2.2 — KOHCTPYKTMBHOE UCMONIHEHNE

lpynna mexaHu4yeckoro ucnoaHenus (FOCT 30631-99) M7
Celjcmocmm(vocn; no MSK-64 npu ypoBHe yCTaHOBKM Haa Hyne- <9 621108
BOM oTmeTKoM A0 10m (30546.1-98)

CTeneHb 3aWwmThl 41A 060104KM 610Ka (TOCT 14254-96) IP40

CTeneHb 3aLWunTbl 414 pa3beMHbIX KOHTaKToB (FTOCT 14254-96) IP20

Cnocob 3alWNTbl Ye/l0BEKa OT Nopa*XeHnA 3NeKTpUu4eCcknum To-
kom (FOCT 12.2.007-75)

McnonHeHne KoOHTaKTHbIX coeguHeHnin (TOCT 10434-82) Knacc 2

Knacc |
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2.3 dneKTprUUyecKaa NPOYHOCTb U30NALUN

BioK ponkeH 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.

Tabaunua 2.3 — dneKkTpuyeckan NPoYHOCTb U30aALNUN

ConpoTuBieHne U30NALUN BCEX HE3ABUCHMMbIX Lienen yCcTpon-
CTBa OTHOCUTENILHO Kopnyca u mexxay coboii npu 5008
BblaepkunBaemoe ucnbiTaTe/IbHOE HaNpAXKeHUe NepemeHHoro
TOKa MeXAy BCEeMM HEe3aBUCMMbIMWU LEenAMU OTHOCUTENbHO
Kopnyca u mexay coboit (Kpome NopToB Nepeaayn AaHHbIX)
Bblaep»MBaemoe McnbiTaTe/ibHOE MMMYAbCHOE HanpaxeHue | 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 — dneKTpPOMarHMTHas COBMECTMMOCTb

CreneHb McnbiTaTenbHbln
YKECTKOCTU YPOBEHb

Tun nomexm

MarHuTHoe noJsie NPOMbIWAEHHON 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 MMMYAbCHbIE 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 NpaBuabHO GYHKLMOHMPYET NPU M3MEHEHUWN 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 aHaNOroBbIX BXOA0B

HomunHanbHaA YacToTa NnepeMeHHOro Toka 500y,
Pabouunit gManasoH 4acToTbl NEPEMEHHOTO TOKA 45 -55Ty
Konnuectso BX04,0B U3MepeHMA TOKOB 4
N3mepsaembie TOKK la, Is, Ic, 3lo
HoMWHanbHbIM BTOPUYHBIN $a3HbIN TOK 5A
[OunanasoH namepeHnn TOKOB ¢pa3 BO BTOPUYUHBIX BEIMYMHAX 0,2 -200A
TOK TEPMMYECKON CTOMKOCTU AN MOAM- AAVTENbHO 10A
duKaumii 610Ka ¢ NOANUTKOM OT TOKOBbIX
uene 1 cekyHAa 150A
TOK TepmM4eckoi CTOMKOCTU ANA MOAU- | paputensHo 20A
duKaumii 610Ka 6e3 NoANUTKM OT TOKOBbIX
uenei 1 cekyHAaa 500A
OCHOBHAaA OTHOCUTENbHAA MOTPELHOCTb M3MepeHUs ¢asHbIX +5%

ps 0
ToKoB (B AnanasoHe ot 0,2A go 1A)
OCHOBHAaA OTHOCUTENbHAA MOTPELHOCTb M3MepeHUs ¢asHbIX 2%

X (+]
TOKoB (B Anana3oHe oT 1A go 150A)
OCHOBHAaA OTHOCUTE/IbHAA MOrpPelwHOCTb U3mepeHus ¢asHbix +5%

ToKoB (B AnanasoHe ot 150A ao 200)

MoTpebnsaemas MOLLHOCTb BXOZAOB M3MepPeHUs Toka $pas «A» 1
«C» ana moguoduKaumii 610Ka c NoANMTKON OT TOKOBbIX Lenel | 10BA Ha Bxog,
npwv Toke 5A, He bonee

MoTpebaaeman MOLHOCTb BXOA0B M3MEPEHUA TOKA A1 MOAM-
duKaumii 6noka 6e3 NoaNUTKM OT TOKOBBIX Lienewn, He bonee

0,1BA Ha Bx0oA,

[unana3oH namepeHus Toka 3lgBO BTOPUYHbIX BEIMYMHAX 0,005 - 25A
OCHOBHaA OTHOCUTE/IbHAA NOrPeLIHOCTb M3MepeHna ToKa 3lp +5%
X 0
(s ananasoHe ot 0,005A go 0,04A)
OcHOBHaA OTHOCUTE/IbHaA MNOrPeLIHOCTb M3MepeHnsa Toka 3lo 2%
X (1]

(8 ananasoHe ot 0,04A no 25A)
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Tabnvua 2.5 — MapameTpbl aHANOroBbIX BXOA0B (NPOA0KEHUE)

Konnuectso BX040B U3MEPEHUA HANPAXKEHUN 3

Cxema 3TH Uan, Uen, Uen

MN3mepaembie HanpaXeHUs
Cxema 2TH UAB, UB(;, 3Uo

HomunHanbHOe BTOpUYHOE HanpaXKeHne 1008

[JunanasoH nsmepeHna HanpaxeHU BO BTOPUYHbIX BenunHax | 1,5—160B

MaKcrmanbHO AONYCTMMAA HenpepbiBHAA Harpyska 250B
OCHOBHasA OTHOCUTE/IbHAA MOrPELLHOCTb U3MEPEHNA HanpsaXe- +5%
o - 0
HUI (B AnanasoHe ot 1,5B go 10B)
OcHOBHaA OTHOCUTE/IbHAA MOrPELLHOCTb U3MEPEHNA Hanpaxe- +3%
L 0

HUi (B AnanasoHe ot 10B no 160B)
MoTpebnsaemas MOLHOCTb BXOAa U3MEPEHUS HaNPSXKEHWUN,
He Bbonee

0,15BA Ha Bxog,

OcHoBHaA abcontoTHaA NOrpewHoOCTb U3MEepPEHUSA YII0B +19

OcHoBHaA abcontoTHaA norpewHoOCTb namepeHmnAa YacTtoTbl

+0,01T
cet e

2.6 Bxoabl AyroBoi 3almThbl

B moandukaumax 610Ka, umerowmx MHAeKE «13» B 0603HaYeHUK, NpeayCcMoTpeHbI
TpW BXOAa AyroBOM 3aLLUMTbl, KOTOPble MOFYT 6bITb BbINO/IHEHbI B IBYX BapnaHTax (orosa-
puBaeTca Npu 3aKase):

e Ha poToaMoaHbIX AaTumKax A43-01;

® Ha ONMTOBOJIOKOHHbIX gatymkax [1/13-02.

Tabnvua 2.6 — MapameTpbl BXOL,0B AyroBOW 3aLUMThbI

Mopor cpabaTbiBaHUA, He MeHee 10000/1k
MakcrmanbHasa A/IMHa ONTUYECKOrO BOIOKHA A/1A AaT4MKa 10 meTpos
MakcumanbHas g/iMHa nposoga Ana GoToAMOAHOro AaTUMKa 20 meTpos
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2.7 AncKpeTHbIe BXOAbI U BbIXOAbI

[uncKpeTHble BXoAbl 06ecnevnBaloT rasibBaHMYecKoe pasfesneHne BHYTPEeHHUX Le-
nei yCTPOMCTB OT BHELWHMX Lienei, npeaHasHayeHbl 4ns paboTbl Ha NOCTOSHHOM UK Ne-
peMeHHOM OMepaTMBHOM TOKE WM MMEIT MOPOroBblli 3/1eMeHT ANA pasrpaHUyeHus
YPOBHSA cpabaTbiBaHUA NorMyeckol «1» n norndeckoro «0». YpoBeHb U30AALMKU MEXKAY
BXO/ZHOW LLeMnblo OTHOCUTENIbHO KOPNyca U MeXAy ocTasbHbiMM Luenamu — 3750B B Teve-
Hue 1 MUHYTbI.

BHumaHue!

,ﬂMCKPETHbIe BXoA4bl paCC‘-WITaHbI Ha noaKknt4vYeHne K ICTOYHUMKam NOCTOAHHOIo Unun
nepemMeHHOro HanpaxeHua CMHyconaanbHol ¢bopmbl ¢ YactoTor 50ry,. Mpu noaktoye-
HUU BXOA0B K MCTOYHMKAM NUTaHUA ¢ GOPMOWM CUTHanNa, OTAIMYHOM OT CUHYcouAbl, pabo-
TOCNocobHOCTb ANCKPETHbIX BXOA0B HE rapaHTUpyeTCA.

BbIxoAHble Lenu yCTPOMCTBa BbIMNOJHEHbI C MCMO/b30BAHMEM ManorabapuTHbIX
pene, obecneunBatoLLMX rasibBaHUYECKOe pasaesieHne BHYTPEHHMX Lenei yCTponcTaa ot
BHEWHMX uenei. HommnHanbHoe HanpsaxeHue usonauum — 400B (AC), HOMMHaNbHOE
yAapHoe HanpsaeHue — 4000B (AC). HanpsxeHue npobos:

® MeXAy KaTyLuKoM 1 KoHTakTamu — 40008 (AC);

® KOHTaKTHOro 3asopa — 10008 (AC).

dNeKTpUYECKUiA pecypc Npu pe3ncTMBHOM Harpyske — 6onee 10° npu 8A, 2508 (AC).
MexaHuyeckuin pecypc — 6onee 2-107.

Tabnnua 2.7 — MapameTpbl AUCKPETHbIX BbIXOA0B

KonunuecTtso BbIX0408B 4/8/12/16

KoMmyTnpyembii NOCTOAHHbIM TOK HanpsaxeHem 250B npw ak-
TUBHO-MHAYKTMBHOM Harpyske W NOCTOSIHHOW BpemeHu Ao | <0,25A
0,05c

KoMmmyTnpyembiii nepemeHHbi TOK HanpaxeHnem 400B npu
AKTUBHO-MHAYKTUBHOM Harpyske M MOCTOAHHOW BpemeHu Ao | <4A
0,05c

KommyTnpyembli nepeMeHHbIN TOK HanpsxeHuem 260B npu
AKTUBHO-MHAYKTUBHOM Harpyske v MOCTOAHHOM BpemeHu Ao | <7A
0,05c

Bpemsa cpabaTtbiBaHuA < 10mc
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Tabnvua 2.8 — MapameTpbl AUCKPETHbIX BXO4,0B

Konunuyectso Bxoa08

4/11/18/25

=2208B

HomunHanbHOe HanpAXeHne BXOAHbIX CUTHANoB ~/=220B
YpoBeHb HanpsaXeHUA HaJeXHoro cpabatbiBaHWUA Ha NOCTOAH-

158/1708B
HOM TOKe, He meHee/He 6onee (UHom=220B)
YpoBeHb HanpsaKeHWa BO3BpaTa Ha NOCTOSHHOM TOKe, He Me-

P P P ' 118/1388

Hee/He 6onee (UHom=220B)
YpoBeHb HanpAKeHUA HafeXKHoro cpabaTbiBaHMA Ha NepeMeH-

145/1708
HOM TOKe, He meHee/He 6onee (UHom=220B)
YpoBeHb Hanpsa)eHusa BO3BpaTa Ha NepemMeHHOM TOKe, He me-

115/135B
Hee/He 6onee (UHom=220B)
HomunHanbHoe HanpAXKeHne BXOAHbIX CUTHA0B =110B*
YpoBeHb HanpsaeHUA HaJeXHoro cpabaTtbiBaHWUA Ha NOCTOAH- *

75/82B
HOM TOKe, He meHee/He 6osee (UHom=110B)
YpoBeHb HaMNpAXKeHUA BO3BPATa HA NMOCTOSSHHOM TOKe, He me- *

63/67B
Hee/He 6onee (UHom=110B)
[OAnTenbHOCTb BXOAHOIO CUrHaNa, AOCTaTOMHOrO A5 cpabaTbl- 20mc
BaHUA
MpenenbHo-40NyCTUMOE 3HaYEHME HANPAKEHNA BXOLHbIX CUT-

1,2Unom
HasoB
Konnuectso anekTpnyecTsa MMNynbCa pexXeKLnmn, He meHee 200mKKn
AMnanTyaa nmnyabca pexekuunn, npu =220B 50mA
[ONVTeNnbHOCTb UMNYbCA PEXEKL MU Smc
MoTpebnaeman MOLLHOCTb MPU HOMMHANBHOM HANPAXKEHUM, 0887

:

(*) — npu fononHWTeNbHOM 3aKase.
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2.8 Bbixoabl AelWyHTUPOBaHUA

BbIxoAb! AelWyHTUPOBaHUA NpeAHa3Ha4YeHbl A8 BbINOJIHEHUA ONepaLunii oTKAoYe-
HMA KOMMYTALMOHHOrO annapata ¢ UCNoab30BaHMEM TOKOBbIX OM oTkatoveHua. Ona
3TOro NpPeAycCMOTPEHbI A,Ba KaHana, KOTOPbIE BbIMNOAHEHbI Ha 6a3e NoAynpPoBOAHUKOBbLIX
3/1EMEHTOB.

Tabnnua 2.9 — MapameTpbl BbIXOA0B AELYHTUPOBAHUSA

TOK TEPMUYECKOM CTOMKOCTU OANTENBHO 10A

TOK TepMUYECKOI CTOMKOCTM B TeveHue 1c 100A

MaKcMManbHbI KOMMYTUPYEMBIA TOK (amnanTyaHoe 3Hauve-

150A
Hue)

2.9 OnepaTuBHOE NUTaHUE

YCTpPOKNCTBO NpeaHa3HavyeHo Ans paboTbl OT UCTOYHMKA NEPEMEHHOTO, BbINPAMIEH-
HOTO NepemMeHHOro AN NOCTOAHHOMO ONepaTMBHOrO TOKa. B Lensax nMTaHuMA ycTpolicTBa
HeobxoAMMa YCTAaHOBKA 3alLMTHOTO aBTOMATMUYECKOrO BbIK/HOYaTENA C HOMUHAIbHbIM
TOKOM 2A 1 XxapaKTepucTUKoM cpabatbiBaHmaA «C». MoauduKaumm 61oKa ¢ dyHKUMeN OT-
60pa MOLLHOCTU OT TOKOBbIX Lienei MmoryT paboTaTb 1 Npu OTCYTCTBUM ONepaTUBHOTO NK-
TaHWA (NPU HaMYMKM JOCTATOYHOTO TOKA Harpysku).

[ns 3a4aHNA YCTaBOK M CKauyMBaHMA NPOTOKOJIOB YCTPOMCTBO MOMKET HbITb 3aMUTAaHO
oT uHTepdeica USB.

BHumaHue!
Mpw NnuTaHuK ycTpoiictaa ot nopta USB:
1. paboTa BbIXOAHbIX pesie He rapaHTUpyeTcs;
2. BO3MOXXHO NoABAEHNEe CUrHanoB HencnpasHocTh ALLTM;
3. BO3MOXHO NOsAB/MEHWNE CUTHAN0B HEUCNPABHOCTM AYrOBOM 3aLLUMThI.

YCTPOWCTBO He NOBPEXAAETCA U He CPabaTbIBAET IOXKHO MPU BKIKOYEHWUM UK OTKIIIO-
YEeHWUM UCTOYHUKA NMUTaHMA, NOCNE NepPepbIBOB NUTAaHUA 0OON AUTENbHOCTM C Nocae-
OYIOLWMM BOCCTaHOB/IEHMEM, MPY NoAaye HaMnpAXKeHWA OnepaTMBHOrO TOKa obpaTHOW
MONAPHOCTH, NPU 3aMbIKaHWAX Ha 3EMJI0 B CETU OMEepPaTUBHOTO TOKa.
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Tabnvua 2.10 — NapameTpbl 0ONepaTMBHOIO NUTaHUSA

HomuHanbHoe HanpAaXeHWe onepaTMBHOIO TOKa ~/=220B
Pabouunii AMana3oH 4acToTbl NePeMEHHOIO TOKa 45 —55Iy,
Pabounit AMana3oH HanpsAXKeHWA NnepemeHHOro onepaTMBHOroO 35— 2658
ToKa (UHom=220B)
Pabounii AManasoH HanpAKeHWa NOCTOAHHOro OnepaTUBHOMO 120 — 3708
ToKa (UHom=220B)
HomunHanbHOEe HanpAXKeHne onepaTMBHOrO TOKa =110B*
Pabounit AMana3oH HanpAKeHWs NOCTOAHHOrO OMNepaTUBHOMO 50 — 150B*
ToKa (UHom=110B)
MoTpebneHne Lenelt onepaTMBHOIO TOKA B COCTOAHUM MNOKOA U 5/68

T
cpabatbiBaHMA 6/10Ka 3aWmThl, He bonee
Bpemsa roTOBHOCTM YCTpOWMCTBA K AeNCTBMIO Nociae nogayu 100me
HanNpAXXeHWa onepaTMBHOrO NUTaHWA, He bonee
BpemsA roToBHOCTM YCTPOMCTBA K AEWCTBUIO NPU MUTAHWUK OT TO- 150mc

M

KOBbIX Lieneit (npu Toke He meHee 5A), He Bonee

[onycTMMbI NepepbiB NUTAaHUA OT ONepaTUBHbIX Lenen npu
HanpsaKeHuu nutaHmna 220B, npu KoTopom 610K coxpaHAeT pa- | 4c
60TOCNOCOBHOCTL, HE MEHee

MUWHMMaNbHbIMA BXOL4HOM TOK NO TOKOBbIM Liensam (oaHa ¢asa)
ON1A 3anycKa 3alumTbl

MoTpebnsemasn MOLLHOCTb MO TOKOBOMY BXOA4Y NPWU OTCYTCTBUMU
onepaTMBHOro NMTaHuA (Npu Toke 5A), He bonee
MoTpebneHne TOKa NpPU NMUTAHUKM YCTPOMCTBA Yepe3 pasbem
USB, Npu OTKAKOYEHHbIX pene 1 0TCYTCTBUM ONepaTMBHOro Toka, | 0,5A
He bonee

2,5A

10BA

(*) — npu gononHUTENBHOM 3aKase.
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2.10 FabapuTHble pasmepbl U Macca YCTPOMUCTBA, CPOKMU CNYKObI
[abapuTHble YepTexn ycTpoincTea npuseaeHsl 8 MPUNOKEHUN [,

Tabnnua 2.11 — NabapuTHble pasmepbl U Macca YCTPOMCTBa

Mopgudukauma 6noka MK3n Fa6apuTHble pasmepbl Macca
MK3M-Mukpo 2.0-1
MK3M-Mwukpo 2.0 - 1-T

<
MK3M-Mukpo 2.0 — 1-ALll 151x146x178Mmm < 3kr
MK3MN-Mukpo 2.0 -2
MK3MN-Mwukpo 2.0 - 2-43
MK3MN-Mwukpo 2.0 - 2-T
MK3M-Mwukpo 2.0 —2-ALl
MK3MN-Mwukpo 2.0 - 2-T-43
MK3MN-Mwukpo 2.0 - 2-4LL-A3
151x188x178mm < 3,5Kr
MK3M-Mwukpo 2.0 -3
MK3M-Mwukpo 2.0 —3-43
MK3M-Mwukpo 2.0 -4
MK3M-Mwukpo 2.0 —3-T
MK3M-Mwukpo 2.0 - 3-ALl
Tabnunua 2.12 — Cpoku cnyK6bl

Cpok cny»b6bl ycTpoicTea* 25 net
CpepgHsaa HapaboTKa Ha OTKas3 125000 yacos

(*) — npu ycnoeum npoBeaeHUs Tpebyembix TEXHUHECKUX MepOonpUATUIA MO 06CayKn-
BaHWIO C 3aMeHOM, Npu HeobXoAMMOCTU, MaTEPUANOB U KOMMAEKTYIOLMX, UMEOLLMX
MEHbLUWNI CPOK CyKObI.
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3 PABOTA YCTPOMCTBA
3.1 CoctaB u3genma U KOHCTPYKTUBHOE UCNONHEHUe

YCTPOICTBO BbiNyCKaeTcA B KOpMyce 3aAHero npucoegnHeHus (yctaHoBKa ¢ Nomo-
LLbIO BPE3KM B ABEPb) B CNeayrowmx moanduraumax.

Tabanua 3.1 — BapuaHTbl UICNOAHEHWA YCTPONCTBA

Kon-so Moanutka ot w
MoguduKkauma 6noka MK3M AUCKPETHbIX B'ropw:Hblx L;e;; 3':"/' BB
BX0/,08/BbIXOA0B ueneit TT
MK3MN-Mwukpo 2.0 -1 4/4 - - -
MK3M-Mwukpo 2.0 - 1-T 4/4 + - -
MK3M-Mwukpo 2.0 - 1-ALU 4/4 + - +
MK3M-Mwukpo 2.0 -2 11/8 - - -
MK3M-Mwukpo 2.0 — 2-T 11/8 + - -
MK3M-Mwukpo 2.0 - 2-A4LU 11/8 + - +
MK3M-Mwukpo 2.0 - 2-43 11/8 - + -
MK3M-Mwukpo 2.0 - 2-T-43 11/8 + + -
MK3M-Mwukpo 2.0 - 2-4LU-A3 11/8 + + +
MK3M-Mwukpo 2.0 -3 18/12 - - -
MK3M-Mwukpo 2.0 — 3-T 18/12 + - -
MK3MN-Mwukpo 2.0 - 3-AlU 18/12 + - +
MK3MN-Mwukpo 2.0 - 3-43 18/12 - + -
MK3MN-Mwukpo 2.0 -4 25/16 - - -

Bo3moxHa noctaBka No A0MNONHUTENIbHOMY 3aKa3y KOMMIEKTa adantaunn 418 MOH-
TaXka Ha naHenb.

BAOK 3alLMTbl COCTOMT U3 HECKONIbKUX MNeYaTHbIX N1aT, KOTOPbIe COAEPHKAT BbIXOAHble
pa3bemMbl ANA NOAKNOYEHUA BHELLUHUX Lenen, MUKPOKOHTpoAep, nHtepdelicol RS485 n
USB, manorabaputHble BbIXOAHbIE pene, ANCKPETHbIE BXOAbI U UCTOYHUK NUTAHWUA.

MaHenb ynpaBieHUa ycTPOMCTBa NpesAHa3HavYeHa A8 MeCcTHOro oTobpaxKeHusa KoH-
TPOZIMPYEMBIX MAPaMETPOB, U3SMEHEHUA YCTAaBOK U HACTPOEK, MPOCMOTPA NPOTOKO/OB.

MY coaep:KuUT KnasuaTypy ynpasaeHns, MHAMKATOP U CBETOAMOAbI, OTOBparKatoLLme
perKmmbl paboTbl 6/10Ka.
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3.2 PaboTa cOCTaBHbIX YacTeil ycTpoiicTBa

1) KaHanbl M3MmepeHns TOKOB.

YCcTponcTBO COAePKUT NPpOMeKyToUHble TT, npeaHa3HaYeHHble AR ra/ibBaHUYECKOM
Pa3BA3KM OT MEPBUYHbIX TPAHCPOPMATOPOB TOKA. MpoMeKyToUHble TpaHCPOopMaTOpbI
TOKa 3aLWuTbl OT MexaydasHbix K3 paccumTaHbl HA HOMUHa/bHBIN TOK 5A 1 paboTatoT 6e3
HacblWweHUsa npu BxogHom Toke Ao 200A. Mo Kaxkaomy BxoAy NpeaycMOTPeHbl ABa Ana-
nasoHa usmepexusa, Tabaunua 3.2:

Tabnnua 3.2 — Paboune ananasoHbl KaHa/I0B NU3MEPEHUSA TOKa

YyBCTBUTENBbHBIN 0-+5lhom

CTaHAapTHbIN 0+40lpom

B 610Ke NpeaycmoTpeHo NoAKAoYeHMe Tpex Gpas3HbIX TOKOB. Mpu OTCYyTCTBUMU TPETb-
ero TpaHcdopmaTopa TOKa, B HACTPOMKax 3aLlmnTbl HEOHXOAMMO YKa3aTb, YTO TOK ¢asbl
«B» ByaeT BbIMNCNATBLCA B BEKTOPHOM BUAE NO ToKam da3 «A» un «C».

MpomeXKyTOUHbI TPaHCPOPMATOP TOKA 3aLLMUTbI OT 3aMbIKaHWU Ha 3eMJ10 BbINOTHEH
Ha HOMMHaNbHbIN ToK 0,2A. Mpu paboTte ¢ TTHIM T1na T3/1, T3/1M, He UMeOLWUX BO BTO-
PWYHOW Lenu AONONAHWUTENbHOWN Harpy3ku, obecneumBaeTca MaKCMManbHas YyBCTBU-
TeNbHOCTb NO NEePBUYHOMY TOKY 3aMblKaHMA Ha 3emto ao 0,3A.

Mpun otcytcteum TTHI Ko BXoAy M3MepeHUs TOKa HyneBOW MociefoBaTeNbHOCTU
MOHO MOAKNOYMTb 0BpaTHbIN NPOBOA NOMHOM 3BE34bl TPAHCHOPMATOPOB TOKA UK
YKa3aTb B HACTPOMKax 3aliWTbl, YTO TOK HY/NE€BOW nocienoBaTenbHOCTU ByaeT BblumC-
NATbCA B BEKTOPHOM BU/E KaK BEKTOPHAA CyMMa Tpex namepsaemblx GpasHbIX TOKOB.

Tabanua 3.3 — KoHOUTypaLMOHHbIe KAKUYM HACTPOEK Lenei M3mepeHna TOKOB

HavmeHoBaHMe KOHGUrypaLMoHHOro AwuanasoH 3aBoacKoe 0O603HaueHne
KAova 3HauyeHui 3Ha4YeHue B MEHI0

S23 — Pacyet ToKa 3lo -/ + - Pacuer 3lo

S24 — Pacyet TOKa I8 -/ + - Pacuer I8

Tabaunua 3.4 — MecTopacnoioKeHne HacTpoek Lienei n3smepeHuns TOKoB

FnaBHOe meHI0 MogmeHio 1 MogmeHio 2 MogmeHio 3

MpucoegnHenne >
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2) KaHanbl U3amepeHUsa HanpaKeHU .

YCTPOMCTBO COAEPKUT NPOMENKYTOUHbIE TPAHCHOPMATOPbI HANPAXKEHWUA, NpesHa-
3HAYeHHble A/1A ra/IbBaHNYECKOM Pa3BA3KM OT NEPBUYHBIX USMEPUTE/bHBIX TPaHCOpMa-
TOPOB.

B/IOK No3BONAET N3MEPATb ABa /IMHENHbIX HanpsaxeHusa Uag, Ugc U HanpsaxeHue Hy-
nesoi nocneposatenbHocT 3Ug. TpeTbe AMHeHoe HanpsskeHwe Uac BbluMcaaeTcs
YCTPOMCTBOM.

Mpn HeobXxoANMOCTU U3MepeHUs GpasHbIX HanpaKeHnn Bxon 3Ug MOXKET UCNONb30-
BaTbCA ANA namepeHus dasHoro HanpsaxkeHusa (Uc). HanpsaskeHue Hynesol nocnenosa-
TENbHOCTU B 3TOM C/ly4yae BblYMCAAETCA YCTPOMUCTBOM. BapnaHTbl nogkatoyeHus uenen
HanpaxeHuna npusegeHbl B MPUTOXKEHUN E.

Tabnvua 3.5 — KoHdurypaumoHHbie KAUYn HaCTPOoEK Lienen MU3MepeHUa HanpaxeHun

HaumeHoBaHWe KOHPUrypaLMoHHOro AwnanasoH 3aBopcKoe 0O603HaueHue
KAoya 3HauyeHu 3Ha4YeHue B MEHI0
3-TH
S22 — Cxema nogxntoveHma TH 2-TH 3-TH Cxema TH
bes TH

Tabanua 3.6 — MecTopacnonoxKeHve HacTPOeK Liene M3MepeHna HanpaXeHnn

TnaBHOe meHI0 Noamexto 1 Moamexto 2 Noamexto 3

MNpucoeguHeHne >

3) BxoZbl yroBOi 3aLUUTLI.

doToanogHble AaTuMKM gyrosoun 3awmtbl A3-01 noakatoyatoTca K 610Ky 3aWmThl
3KPaHMPYIOLWMM NPOBOAOM ANs CNaboTOUHbIX CUTHANOB (BWMTas Napa B 3KpaHe). Peko-
meHayemblii nposog — KIM3¢$Bm 1x2x0,78 (MAm aHanor; BXoAUT B KOMMIEKT NOCTaBKM).
[Jatumku gyrosow 3awmTbl 443-02 nogkatouatoTca K 610Ky 3alMTbl C NOMOLLbIO ONTOBO-
JIOKOHHOTO Kabens (BXoAWUT B KOMMAEKT MOCTaBKM).

[na Kaxporo Bxoda AyroBoy 3awuTbl and GoToAMOAHOMO AaTyMKa NpeaycMOoTpeH
KOHTPO/Ib LLe/IOCTHOCTU Kabens 1 KOHTPO/Ib HENPABW/IbHOTO NOAKNOYEHMA AaTYMKa. OnA
KaXKA,0ro BXO4a AYyroBow 3alMTbl HA ONTOBOJIOKHE AONO/IHUTE/IbHO NPeayCMOTPEH KOH-
TPO/b LLEeSIOCTHOCTN ONTUYECKOTO Kabens.

CTaHAapTHas 4/MHA NOCTaBAAEMOro B KOMMAEKTe Kabens BuToi napbl — 15 meTpos.
CTaHAapTHasA A/IMHA NOCTaBAAEMbIX AATYMKOB C ONTOBOJIOKOHHbIM Kabenem — 3 meTpa.
MocTaBKa AaTYMKOB C APYrov AAWHOM Kabens oroBapuBaeTcs Npu 3aKase.

MpoBepKa cpabaTbiBaHUA BXO4a AyroBOW 3aLMTbl OCYLLECTBAAETCA C UCNO/Ib30Ba-
HMEeM Namnbl HaKannBaHWA MolwHoCTblo 60 — 100BT MAM KCEHOHOBOW Namnbl MOLLHO-
cTbto He meHee 35BT. Aatunkm [/43-01 MMetoT CMEeLLLEHHbIN CMEKTP YYBCTBUTENILHOCTHM B
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MHPpPaKpacHyo 06/1acTb U He YyBCTBMTENIbHBI K $OTOAMOAHBIM UCTOUYHMKaM cBeTa. Mpu
npoBepke paboTocnocobHOCTU AyroBoi 3awuTbl C MNomoubio  doTorpadpuryeckoi
BCMbILIKW, A4NNTENbHOCTL CBETOBOIO MMMNY/IbCa A0/KHA 6bITb HEe meHee 10mc.
MpoBoaHasA Ayrosas 3awmTa 4ONYCKaeT NoAKAoYeHne Ao Tpex gaTumkos A3-01 na-
pannenbHo Ha O4MH KaHan AyroBo 3alLmuThbl.
Beoa/BbiBOA B paboTy KaHANOB AyroBOW 3aLMTbl NPOM3BOAMUTCA B HACTpOKKax 33.
Cxembl NogKAo4eHUA GOTOAMOAHBIX AAaTYMKOB AyroBoi 3alimTbl K 60Ky npuse-
AeHbl B MPUTOXKEHNU E.

Tabnnua 3.7 — KoHpUrypaumMoHHbIe KoUK HacTpoek KaHanos 33

HaumeHoBaHUe KOHGUrypaLUUOHHOTO [nanasoH 3aBogcKoe 0O603HaueHue
Kno4a 3HauyeHui 3HaueHue B MEHI0
S25 — Pabota KaHana 33 Nel -/ + - Kanan 043-1
S26 — Pabota KaHana 33 No2 -/ + - Kanan 043-2
S27 — Pabota kaHana 343 Ne3 -/ + - Kawan 443-3

Tabnnua 3.8 — MecTopacno/ioxKeHne HacTpoek KaHanos 33

FnaBHOe meHI0 MogmeHio 1 MogmeHio 2 NMogmeHio 3

YcTaBku P3MA - Ycraku 1/ 2 -> 303

4) AncKkpeTHble BXOAbl.

YCTPOWCTBO NO3BOAAET NPUHATL OT BHELUHUX YCTPOMCTB AUCKPETHbIE CUTHabI Nepe-
MEHHOTO MM MOCTOAHHOTO TOKA HanpsaxeHnem 220B. WcnonHeHne 610Ka ¢ gpyrum
YPOBHEM BXOZHOIO HAaNpPAXeHUA [OMKHO OrOBapMBaTbCA MPU 3aKase YCTPOMCTBa.

Kaxaplli BXOZ4 BbINONHEH C MCMO/Ib30BAaHWEM ONTO3IEKTPOHHOTO Npeobpasosatens,
obecneymBaloLLEro rasibBaHU4ecKoe pasfesieHne BXOAHbIX Leneit oT BHYTPEHHUX Lenei
yCTpolicTBa ¢ HeObXOAMMbIM YpOBHEM M3onAumK. Ecam HeT HeobxoaMMOCTH pasaenb-
HOrO MOAKNIOYEHUNA K MCTOYHUKY ONEpPaTUBHOIO MUTaHUA, TO BXOZbl MOXKHO BbIMOJHUTb
C 06LLE TOYKOWN NOAK/IOUYEHUS.

Bce AuMCKpeTHble BXOAbl ABNAIOTCA CBOOGOAHO NpOrpammupyembiMU. BHyTpeHHWe
CWUTHabl YCTPOICTBA, KOTOPbIE MOXHO HAa3HAYUTb Ha AUCKPETHbIE BXOAbI, NPUBEAEHDI B
NPUNOXKEHUNT.
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Tabsamua 3.9 — MecTopacnonoKeHne HacTPOeK AUCKPETHbIX BXOA0B

FnaBHOe meHIo MoagmeHio 1 MogmeHio 2 NMogmeHio 3

[OucKpeTHble

> Hactpolika
BXOZAb!

5) OUCKpeTHble BbIXOAbl.

Bce pesne aBaaA0TCcA CBO6OAHO NPOrPamMmmmMpyembiMu.

ECnu ycTpOMCTBO MPUMEHAETCA B CXeMaX Ha NOCTOSHHOM OnepaTUBHOM TOKe, TO ANA
NpesoTBPALLEHUA CBAapPMBAHMA KOHTAKTOB BbIXOAHbIX pesie NpyY KOMMYTaLMU MOLLHOM
WMHAYKTUBHOM Harpysku napansie/iHo el peKOMEHAYeTCA yCTaHaB/iMBaTb 3alMTHbIN
avoga. Mpy KommyTaumn M BbiKtoYaTENEN B TAKMUX LLENAX, YCTAHOBKA NPOMEXKYTOYHbIX
pene obasaTenbHa.

Tabnvua 3.10 — MecTopacnonosKeHne HacTPOEK AMCKPETHbIX BXOA0B

FnaBHOEe meHI0 MogmeHio 1 MogmeHio 2 NMogmeHio 3

JunckpeTHble

> Hactpolika
BbIXOZAbl

6) BbIxoabl AeLWyHTUPOBaHMSA.

[elyHTMpoBaHMe NPUMEHAETCA B CXeMaXx yrnpas/ieHns BbiKatovaTenamm 6e3 onepa-
TUBHOTO TOKa. OTKAtOYEHME BbIKNOYaTeNA B TaKMX CXeMax MPOM3BOAMUTCA 3a CHET TOKO-
BbIX 3/IEKTPOMarH1TOB OTKAtoUYeHUs BB, KOTOpbIe BKAOUAKOTCA NOC/eA0BaTe/IbHO BO BTO-
pvyHble uenu TT 1 B HOPMaJIbHOM PEXMME 3allyHTUPOBaHbl CUIOBLIMU K/lOYaMu 3a-
WwmThl. Mpy BO3HMKHOBEHNN K3 TOKOBas 3alimTa cpabaTbiBaeT M BblAAET CUTHaA Ha OT-
K/AtloueHue Katodelt. Npouncxoamt gewyHTMposaHme DM oTKAloueHus, cpabaTtbiBaHUe Ko-
TOPbIX NPMUBOAUT K OTK/IHOYEHMIO BbIK/IHOYaTENA.

Llenu gelwyHTUpoBaHUA paboTatoT TONbKO Npu cpabaTbiBaHUM CNEAYHOLMX 3aLLMT:

o MT3;

e 3HO;
e 3[3;
e JI3LL.

Bo3BpaT BbIXOZLOB B UCXOAHOE COCTOAHME NPOMCXOAUT NOcae BO3BpaTa Bcex cpabo-
TaBLUMX 3aLLMT, HO HE paHee Yem Yepes OfHY CeKyHAy nocne ux cpabaTbiBaHuA. Takum
06pasom, cHMKeHne KoadduLMeHTa BO3BPaTa M NPOBEPKA Ha HaAEXKHOCTb cpabaTbiBa-
HWA ANA TOKOBBIX 3aLWMT He TpebytoTca.

Mpu ncnonb3oBaHMM Lieneit AeLyHTUPOBaHWA JOMNOAHUTEbHbIX HACTPOEK He Tpeby-
etca. NMoakntodeHne uenem gewyHTUpoBaHuaA K 610Ky npuseaeHo 8 NMPUMTOXEHUN E.
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BHumaHue!

PaboTa uenei AeWYHTUPOBAHWUA He rapaHTUPYEeTCA NPW ycTaBKax TOKa cpabaTtbiBa-
HUA HUxKe 5A.

ToKOBble 3/1eKTPOMArH1TbI BbIK/OYATENA AOMKHbI UMETb HOMUHA/IbHbBIN TOK cpaba-
TbiBaHUA 5A. Mpy HOMWHANbHOM TOKe cpabaTblBaHMA 3N1EKTPOMArHUTOB BE/IMYMHON B 3A
BO3MOXHO CaMOMNPOU3BOJIbHOE OTKAIOYEHME BbIK/OYATENA 3@ CYET OCTAaTOYHOrO HanpA-
YKEHMA Ha 3aMKHyTOM KAtode [LL (nopsaka 1 —1,2B).

7) NaHenb ynpaBneHUsa U UHAUKALMK.

MaHenb ynpaBaeHUsa U MHOMKALMU COCTOUT U3 UHAMKATOPA, KHOMOK YNpaB/ieHnsa u
CBETOAMOA0B, OTOOpaXKaWMUX pexnumbl paboTbl 610Ka. CBeToamMoabl obecneunBaroT
LONONHUTENbHYIO CUTHANM3ALMIO UCNPABHOMO COCTOAHWUA YCTPOWCTBA M PEXKMMbI €50 pa-
60TbI (Tabanua 3.13).

Mo ymon4aHuto Ha MHAMKaTOpe OTObPaKatloTca OCHOBHbIE TEKYLLME NapaMeTpbl 3a-
WwMLaemoro npucoegnHeHus. NepemelteHne No MeH, U3MeHeHWe YCTaBOK OCYLLEeCTB-
NIAIeTCA C NOMOLLbIO KHOMOK ynpasneHus (Tabauvua 3.14).

Mpwu cpabaTtbiBaHWM 3aWNUT HA CUTHAN UM Ha OTKIIOYEHME HA MHAMKATOPE YCTPOM-
cTBa byaeT oTobpaKaTbca COOTBETCTBYIOWEE COObLEHME O Npousoweawem cobbiTuu.
CoobueHune byaeT BbIBOAUTLCA HA MHAMKATOPe [0 TeX NOp, MOKa No/ib30BaTe/Nb He Npo-
n3BeAeT KBUTUPOBaHMe (cbpoc) 3aLwuThl.

BHumaHue!

KBUTUpPOBaHME 3aWmTbl U, COOTBETCTBEHHO, CHATUE BNIOKMPOBKMN PYYHOTO BKAKOYE-
HUA C KHOMKW Ha I'Il/ILI,eBOﬁ naHenu yCTpOﬁCTBa OCyLLecTBnAeTcA TONbKO npu 0To6pa>Ke-
HUW Ha MHAWMKaATOpe aBapuiiHOro coobuweHnsa. CopoC M3 APYrMX MEHIO YCTPOMCTBa He
npoussBoamnTCA. Takum oﬁpasoM, Ha*XnmaA KHOMNKY, NoNb30BaTe/ib NOATBEPXKAAET, YTO
O3HaKOM/JIeH C npousoweawnm cobbiTnem.

CbpocC ycTpPOMCTBa TaKKe MOXKET ObiTb OCYyLLECTBNEH KOMaHAoM «PO» ¢ nomoubto
KAto4Ya UK KHOMNKKM yrnpasaeHus. KBUTMpoBaHWE B TAKOM Cly4ae NMPOU3BOANTCA TO/IbKO
NPU OTKAOYEHHOM MOJIOKEHUW BbIKIOYATEN .

Mpwu cpabaTbiBaHUKN NOAPAL HECKONBKUX 3aLLNUT, KBUTUPOBAHWE C MOMOLLLIO KHOMKK
Ha NMLEBOW NaHenn yCTPOMCTBa OCYLLECTBAAETCA NOOYEpPeaHOo, AR KaXA0ro cooblue-
HUA. UHdopmauma 060 Bcex cpaboTaBLIMX 3aLLUTAX MOXKET ObITb MPOCMOTPEHA U3 MEHIO
ycTpoicTa «MpOTOKO/IbI», NOAMEHIO «ABapUii».
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Tabnvua 3.11 — KoHOMrypaumoHHbIe KumM HacTpoeKk cbpoca 3awmThbl

HavmeHoBaHMe KOHPUrypaLMoOHHOro Avana3oH 3aBoacKoe 0O603HaueHue
Knoya 3HaYeHu 3HayeHune B MEHI0
OTKN 3anpet cbpoca
S16 — 3anpert cbpoca 3awwmTbl oT PO BKN OTKN oT PO

Tabnvua 3.12 — MecTopacnonosKeHne HacTPOeK cbpoca 3aluThbl

[MocToAHHOE cBeYeHne
3e/ieHbIm

FnaBHOe meHIo MogmeHtio 1 MogmeHio 2 NMogmeHio 3
Hacrpoiiku - CepBuCHble
MK3M P
Tabnuua 3.13 — CBeToanoaHas curHaansaums
HassaHue
CocrosHue Pacwudposka
cBeTogMopaa
MNocToAHHOe cBeveHune
3e/1eHbIM C KpaTKoBpe- o
UcnpaBHOe cOCTOAHME YCTPOMCTBA
MeHHbIM NPOMapruBea-
KoHTponb
HUem
MocTosHHOE cBeYeHne C6ol1 B paboTe nporpammsi yCTpOWi-
3e/IeHbIM UAN He TopuT | cTBa
. . MNyck 3agepKKM BpemeHn nepexoa
Mwuratowmm seneHbin y AeP P pexoa
Ha ApYryto rpynny ycTaBoK
YcTaBKku 2

B pabote rpynna ycrasok Ne2

Heuncnp MK3M

MNocToAHHOe cBeveHue

AnnapaTHaa HencnpaBHOCTb 610Ka

KpacHbIM
MocToaHHOE cBeveHune

Bnoknposka BnoknposKa pyyHOro BK/Il0O4EeHUA
KpacCHbIM
MocTtoaHHOe cBeyeHue

ANB BkntoueHue BB no AMNB
KpacHbIM
Muratoowmii KpacHbIn MNyck 3awmTbl MT3

MT3

MNocToAHHOe cBeveHne
KpacCHbIM

CpabaTtbiBaHne MT3
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Tabnnua 3.13 — CBeTognogHan curHanmsauma (NpoaoaKeHue)

Ha3saHue
CocrosHue Pacwudposka
cBeTogMopaa
MurawoLwmii KpacHbIn Myck 3awmTbl 033
033 n
OCTOAIHHOE CBeYeHue
CpabaTblBaHue 3awwmTbl oT 033
KpPacHbIM
MocToaHHOe cBeYeHune Bblno aBapuiiHoe cobbiTue,
KPacHbIM aBAPUMHBIM NPU3HaK YCTPaHEeH
Asapus p p ! p ycTp
. . ABapuitHoe cobbiTue,
Mwuratowmin KpacHbIn .o
aBapWIHbIN NPU3HAK He yCTpaHeH
MNocToAHHOe cBeveHune Bblna BblIABNE€HA HEMCNPABHOCTD,
KpPacHbIM HEWCMNPABHOCTb YCTPAHEHA
Heuncnp P P ycrp

Muratoowmii KpacHbIn

HeuncnpaBHOCTb BbISIBNEHA, HO He
yCTpaHeHa

MonoxeHune Bbl-
Knovartens

He roput

MNonoxkeHne BbIKAOYaTENA He OT-
Ccnexxusaetca

MocToaHHOE cBeYyeHne
3e/1eHbIM

BbIKNtoYaTeNb OTKAKOYEH

MocToaHHOE cBeYyeHue
KpacHbIM

BbikntoyaTeib BKAOYEH

MonepemeHHoe cBeve-
HWe KpacHOro U 3ene-
HOro

MonoeHue BbIKNIOUATENA HE ONpe-
fAeneHo  (HeucnpaBHOCTb  Lienein
ynpasnieHus)
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Tabnvua 3.14 — HazHayeHWe KHOMOK yNpaBaeHus

0O603HauyeHne HassaHue HasHaueHue
1. Bxog, B meHto
= Beog, 2. MNoAaTtsepxaeHWe BBOAA YCTaBKM UM
KOMaHAbl
1. Bbixoa, n3 meHo
m OTmeHa A
2. OTMeHa BBOAA YCTaBKM UM KOMAHAbI

BosspaTt KeBuTnMpoBaHue 3aWwmT

BBepx, BHU3, 1. Hasurauuya no meHwo

B/IE€BO, BNPaBo 2. Beog ycTaBok

OTkntoveHme BB ¢ nynbTa: cHavyana Haxka-
E -> E OTkAtoveHne BB | TMe Ha KHOMKY OTK/OYEHMA, @ MOTOM — Ha
KHOMNKY pUKCALMM KOMAHAbI

BkntoueHune BB ¢ nynbTa: cHavana Haxa-
“ - E BrntoueHue BB TUE Ha KHOMKY BK/IlOYEHUA, a MOTOM — Ha
KHOMKY GUKCaLMM KOMaH/bl

[nAa ynpasneHus BbIKNOYaTeNIEM C NIMLLEBOW NaHENWN YCTPOICTBA B NepByto ovepesb
Heob6xoAMMO NPOBEepPUTb, paspelleH U AaHHbIM GYHKLMOHAN B HAacTpPoMKax 6aoka. Ans
3TOro He0HX04MMO NPOBEPUTL COCTOAHME Ktoya S15 (cm. Pasaen 4.3). Ecnm ynpasnexme
He pa3peLleHo, TO NMPW HAXKaTUM Ha KHOMKK ynpaBneHus BB Ha uHguKaTope 6yaeT BbiBo-
AnTbea coobueHme «DyHKLMA 3ab6N10KMpOoBaHa».

Mpouecc ynpaBneHuA BblKAOYaTeNIeEM OCYLULECTBAAETCA TPeMA KHOMKamu: «Bkto-
YnTb», KOTKAOUUTLY U «PUKCALUA KOMAHAI», U3 KOTOPbIX MepBble ABE OTBEYAIOT HeMo-
CpeACTBEHHO 3a BbINOJIHEHME KOMaHAbl COOTBETCTBYIOLLEN KOMMyTaumn. KHonka «Puk-
caums KOMaHAapb!» (MMeeT 3HauYOK BbIK/OYaTeNA) NpeAHasHavYeHa A9 NOATBEPKAEHUA
TOr0, YTO NO/b30BATE/Ib OCO3HAHHO OCYLLLECTBAAET KOMMYTALMIO BbIKAOYATENA.

Mpouecc BKAtoYeHUA (O0TKAOYeHMA) BB ¢ anueBolt naHenn ycTpomcTea ocyLwecTBAs-
eTca cneayowmmMmmn aTanamm:

1) NnpoBepuTb, YTO KOMMYTALLMOHHbIW annapaTt OTK/OYEH (BK/IOYEH), O Yem cBUIe-
TeNbCTBYET NOCTOAHHOE CBEYEHME 3e/1eHOr0 (KpacHOro) ceetToanoaa NosoxeHus BB;

2) HaXKaTb Ha KHOMKY «BKAUNTLY («OTKAOUUTLY);

3) uepes NpMMeEpPHO MNOCEKYHAbI HAaYHETCA MWUraHWe CBETOAMOLA OTK/AOYEHHOro
(BKNKOYEHHOTO) NoNoXKeHUa BB, 4To roBOPUT O TOM, YTO 610K FOTOB MPUHATL U BbINOA-
HUTb KOMaHAy Ha KOmMyTauuio BB;

4) HaxkaTb Ha KHOMKY «PuKcauma KoMmaHAgbI».

27.12.31-100-23566247 29



PykoBoactso no skcnayataunun MK3M-Mwukpo 2.0

3.3 BHewHue uenu ycTpoiictea

BHewHwue yenu yctpoictea npuseneHsl B MPUNOKEHUU A. HacTpoiiku ANCKPETHbIX
BXO/10B W BbIXOA0B YKa3aHbl 417 CEPBUCHON YCTaBKMU «TUN NPUCOEANHEHUA», 3a4aHHOMN
Kak «OJ1».

Ba30BbIi HAbOp AMCKPETHbIX BXOA0B/BbIXOLOB MPUCYTCTBYET BO BCEX MOAUOMKA-
umax 6710Ka. Konmyectso 1 KOHOUrypaLms AOMNOHUTE/bHBIX BXOAOB/BbIXOA0B 3aBUCUT
OT KOHKpeTHoN moandurKaumm 6noka MK3M (PucyHok 3.1, Tabanua 3.17).
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Tabnvua 3.15 — BHewHMe uenu ycTporcTea (M3meputenbHble, nuTaHua, RS485)

Ne knemm | HasHaueHue
KaHanbl M13mepeHus TOKOB 1 HaNpAXKeHU
X1:1 Tok ¢asbl A (Hayano)
X1:2 Tok ¢asbl A (KoHeL)
X1:3 ToK ¢asbl B (Hayano)
X1:4 ToK ¢a3bl B (KoHew,)
X1:5 ToK ¢asbl C (Hayano)
X1:6 ToK ¢a3sbl C (KoHew)
X1:7 TOK HyneBoW nocnefoBaTeNbHOCTM (Havano)
X1:8 ToK HyneBoW nocnefoBaTeNbHOCTM (KoHel)
X1:9-X1:10 JewyHTnpoBaHue M1
X1:11-X1:12 JewyHTnpoBaHne M2
X2:1 Hanps»eHune dasbl A
X2:2 06uan ToYKa Lenen HanparKeHus
X2:3 Hanps»keHue ¢asbl B
X2:4 O6Lan ToYKa Lenen HanparKeHus
X2:5 HanpskeHune ¢pasbl C
Lienu nutepdeiica RS485
X3:1 SKpaH G
X3:2 NnHna A
X3:3 NnHna B
Lienn UCTOYHMKA NUTaHUA
X4:15 220B
X4:16 220B
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Tabnnua 3.16 — ba3oBble ANCKPETHbIE BXOAbI U BbIXOAbI

Ne knemm 0603HaueHue HasHaueHue

ba3oBble AUCKPETHbIE BbIXOAbI

X4:1-X4:2 K4.1 OTKAtOYEeHUA BbIKAIOYaTENA
X4:3-X4:4 K4.2 BkntoueHuna BbikAtovaTena
X4:5-X4:6 K4.3 ABapwuA

X4:7-X4:8 K4.4 HeucnpasHoOCTb

ba3oBble AUCKPETHbIE BXOAbI

X4:9-X4:10 0B4.1 KomaHga «BK/1»
X4:9-X4:11 0B4.2 KomaHga «OTK/1»
X4:12-X4:13 0B4.3 B PMNO
X3:12-X3:14 0B4.4 B PMNB
X5 /%6 /X7
bAe] 1]
KME—%%@ S
K2 o 3 a
—Aduckpemuoe
K3 \emiatzlmEa Boixoghl
= 15
— 6
Kx.4 —
N e [T
= |8
DBx.1 o 477 | 9
NBx.2 = 10
gexsHE | 1]
12
B4 j;g Eﬂucgfoegm;H e
o 2 14
Bx.5 = ——
mesBR o s
= |16
JEx.6 %>—@ 17
Dex 7 HiF 1 18
x=[5:6;7]
PucyHoK 3.1 — KoHdurypauma pasbemos A0N0AHUTENbHBIX AUCKPETHbBIX BXOAOB M BbIXO-
pile]:}
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Tabnvua 3.17 — Hannume gononHUTENbHBIX ANCKPETHbLIX BXOA0B M BbIXOAOB A1 pas-
JINYHBIX MOANPUKaLMA BnoKa

Obuee kon-8o Pa3bembl BXxo-
Mopgudukaumua 6naoka MK3n OUCKPEeTHbIX T
BX0A,0B/BbIXOA0B

MK3M-Mukpo 2.0 -1 4/4 X4
MK3M-Mwukpo 2.0 - 1-T 4/4 X4
MK3M-Mwukpo 2.0 — 1-ALL 4/4 X4
MK3M-Mwukpo 2.0 -2 11/8 X4, X5
MK3M-Mwukpo 2.0 — 2-T 11/8 X4, X6
MK3M-Mwukpo 2.0 — 2-ALL 11/8 X4, X6
MK3M-Mwukpo 2.0 - 2-43 11/8 X4, X6
MK3M-Mwukpo 2.0 — 2-T-A3 11/8 X4, X6
MK3M-Mwukpo 2.0 — 2-AL-A3 11/8 X4, X6
MK3M-Mukpo 2.0 -3 18/12 X4, X6, X7
MK3M-Mwukpo 2.0 — 3-T 18/12 X4, X6, X7
MK3MN-Mwukpo 2.0 - 3-AlLU 18/12 X4, X6, X7
MK3MN-Mwukpo 2.0 - 3-43 18/12 X4, X5, X6
MK3MN-Mwukpo 2.0 -4 25/16 X4, X5, X6, X7
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4 ONMNCAHUE GYHKLWUIA B/IOKA

YCTPOMNCTBO ABAAETCA MHOTOQYHKLMOHANbHbIM, 06ecnednBalowmm GyHKLMN 3aLLuT,
ynpaBAeHWA, CUTHANN3ALUM U aBTOMATUKM ANSA PA3/IMYHbLIX TUNOB NPUCOEAUHEHMIA.

MpenycmMoTpeHO HEeCKO/IbKO TUMOB NPUCOEAMHEHUIN ANA MPUMEHEHWsA, OTAMYalo-
LwmxcA GYHKLUMOHANBHO Pa3IMYHbIM HABOPOM YCTPOMCTB aBTOMATUKU U HEKOTOPbIX BU-
008 3awmT (Tabanua 4.1.0):

e AN OTXOAAWMX NpucoeanHennit (O1);

e /18 BBOAHOrO BbiKAtoyaTena (BB);

®  [NA CEKLMOHHOro BblkAtoyaTens (CB);

®  ANA U3mepuTenbHoro TpaHchopmaTopa HanpsaxkeHusa (TH).

Tabanua 4.1.0 — KoHUrypauMoHHbIY KN4 HaCTPOMKM TUMNa NPUCOEANHEHUA

HaumeHoBaHWe KOHPUrypaLyMoHHOro AwnanasoH 3aBogcKoe 0O603HaueHue
KAtoya 3HauyeHui 3Ha4YeHune B MEHI0
on
BB Tun npucoeau-
S21 —Tun npucoegmHeHna CB on HernA
TH

PekomeHZaunM nNo onepaTMBHOM HAaCTPOMKe M BBOAE B 3KCMAyaTaLmio NpuBeaeHbl B
NMPUNOXEHUN XK.

4.1 Onucanue pyHKUMIA 3awmT
4.1.1 MT3-1 u MT3-2

MT3-1 u MT3-2 npegHasHayeHbl 41 3aWmUTbl OT MEXAYDA3HbIX KOPOTKUX 3aMblKa-
HWI. 3aWmTbl MOTYT 6bITb HACTPOEHDI B Cneayowmx KoHdurypaumax (Tabamuya 4.1.1):

® HeHanpas/eHHaA 3aWunTa;

® HanpaB/ieHHaA 3aWMmTa;

e ¢ 6N10KMPOBKOW NO AUCKPETHOMY BXOAY;

® CYy4YeTOM XOJIOZHOTO NYCKa HarpysKku;

® C OTCTPOWMKOW OT 6POCKOB TOKA HAMArHM4YMBaHWUA TpaHCHOPMaTOPOB.

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

[Ona onpepeneHna HanpaBAeHWA MOLLHOCTU MCMONb3YyeTcA «AeBAHOCTOrpafycHas
cxemay. YCTpoMcTBo onpeaenset yrabl mexay ¢asHbiM TOKOM U JIMHENHbIM Hanpaxe-
HUEM ANA Kaxaoii napbl curHanos (1a*Usc), (Is"Uca), (Ic*Uag). CpabaTbisanne MT3 npo-
N30MAeT B C/ly4ae NpeBblleHUs BeMYNHbI Ga3HOTO TOKa 3a4aHHOM YCTaBKM cpabaTbiBa-
HUWA 1 NonafaHuAa BekTopa Gpa3HOro TOKa B 30HY CpabaTbiBaHUA.

[nAa 3apaHna 30HbI cpabaTbiBaHNA HEOBXOAMMO YKa3aTb Yroa MaKCUMANbHOW YyB-
CTBUTENbHOCTM My, TOFAQ 061acTb cpabatbiBaHuA ByaeT onpeaenaTbCa AManazoHoOM —
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900<dpmy<+909, yto cocrasnsaer 180°. Cxema onpegeneHme HanpasaeHUA MOLHOCTM NpuU-
BeAeHa Ha PucyHke 4.1.2. Yron makcMmanbHOM YyBCTBUTENbHOCTU 3a43€eTCA OAMH AN
BCex cTyneHen MT3.

Mpu HencnpaBHOCTAX B LenAX HanpaXeHua nponcxogmt otkaz OHM. B Takom cayyae
BO3MOXHA MM NosiHaA 6a1okupoBKa MT3 nam nepesos ee B HEHaNPaBAEHHbIN PEXUM.
[NnA Takux cnyvyaes NpeasycMoTpeH AOMONHUTENbHBIV KoY, KOTOPbIY onpeaenseT pe-
UM paboTbl OHM:

e pa3spelwaet paboty ctyneHn MT3 Npu HEUCNPABHOCTU Lenen HanpsakeHua (ne-

pPEeBOAUTCA B HEHANPABAEHHbIV pPeXnm);

e 610KMpyeT paboTy MT3 Npu HeMcnpaBHOCTU Lenel HanpaxeHna (MT3 610Kupy-

ercs).

Mpn 6nn3knx TpexdasHbix K3 BO3IMOXKHO 3HAUUTENIbHOE CHUXKEHUE HanpAXKeHuA.
[na ucknoveHna oTKasa 3alWmTbl B Takux cnydaax OHM 3anomuHaeT nocnegHue nATb
nepnoaoB CUHYCOMAbI HAMPAXEHUA U BOCCTAHAB/AMBAET MO HUM Yroa Mexay TOKOM u
HanpaxeHnem. OnpegeneHune yrna mexay TOKOM U HanpsxeHuem H6a0KupyeTca npu
Uae/Usc/Uca < 30B u la/Is/Ic < 1A (BTOpUYHbIE 3HaYeHMs).

Tabavua 4.1.1 — KoHourypaumoHHble Katoum MT3-1 n MT3-2

HavmeHoBaHMe KOHGUrypaLMoOHHOro AwvanasoH 3aBoacKoe 0O603HauyeHne
KAto4a 3HaYeHun 3HaYyeHue B MEHI0
BO - Pexkum pa6(1Tb| OHM npw Hewnc- Bbnok Enok OHM npu HLH
NPaBHOCTU Lienen HanpaXeHna Pasp
B1,B11-B W-
, B0Of/BbIBOA, 3aLUMTbI U3 Ael e+ ) MT3-1/ MT3-2
cTBMA
OTKN
B2, B12 - KoHTpO/1b HanpaB/ieHHOCTH HM+ OTKN OHM
HM-
OTKN
B3, B13 - bnokuposka no B BKN OTKN Bnok no B
MHB
B4, B14 - XonoAHbli nyck -/+ - Yuet XN
B5, B15 - bnokuposka npu BTH -/+ - Bnok npu BTH

27.12.31-100-23566247 35



PykoBoactso no skcnayataunun MK3M-Mwukpo 2.0
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PucyHok 4.1.1 — dyHKuMoHanbHasa cxema MT3-1 n MT3-2
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30Ha
cpabarbiBaHua

dmy

3oHa ¢
HeuyBCTBUTENIbHOCTH

Uc | Us

PucyHok 4.1.2 — OnpegeneHune HanpaBAeHUA MOLLHOCTH

Ona 6n0knpoBkM MT3 OT BHELWHMUX 3aWMUT UIN BO/IbTMETPOBbIX 6/IOKMPOBOK Npeay-
CMOTpPEH AMUCKPEeTHbIN Bxoa «AB Bnok MT3». Mpu HanuumMm Ha JaHHOM BXOZAe Jiormye-
CKoW eguHuULbl paboTa ctyneHn MT3 610kupyeTca.

Mpu 3anycKe HEKOTOPbIX HArPy30K B onpeaeneHHble Ce30Hbl BpemeHn HabntodaeTca
noBbIWeHHOe NoTpebneHne 3/1eKTPOIHEPrMK B TeHEeHUE ANUTENbHOIO BpeMeHK. [na uc-
KNIOYEHMNA HECENEKTUBHOTO OTK/IIOYEHMA TaKMX NoTpebuTenen B 3almTe NnpeaycMmoTpeHa
dyHKLMA X0N04HOrO nycka. CMbIC/ 3aKN0YAETCA B TOM, YTO NPU OTK/IOYEHHOM BbIK/IIO-
yaTene 3awmTa c NOCTOAHHOM BpemeHun «Toxa XM» yBennMumMBaeT HauyanbHbIA TOK cpaba-
TbIBAaHWA TOKOBbIX 3aLWMT A0 3a4aHHON KpaTHOCTM «KNycK», TeM camMbiM NpesoTBpaLLan
HeCeNeKTUBHOE OTKNIOYEHME Harpy3Ku Npu ee BKIOYEHUN U aauTenbHoM paboTe ¢ no-
BblWEHHbIM 3HepronoTpebieHnem (PucyHok 4.1.3). B Toxe Bpems, ana obecrnedyeHus
YYBCTBUTENILHOCTU 3aLLMTbl K KOPOTKMM 3aMbIKaHUAM NPU BKAIOYEHHOM BbiK/loYaTene,
YCTaBKa Mo TOKY BO3BPALLAETCA K UCXOAHOMY 3HAYEHUIO C NOCTOAHHOWN BpemeHu « THarp
XM». B cnyyae nepepbiBa NUTaHUA 3aWmThbl, €M GYHKLMA XONOAHOIO MycKa BBeAEHa,
nocne BKAOYEHUSA 3aLWMTLI TOK cpabaTbiBaHUA MT3 byaeT yBesMueH A0 MaKCMManbHOro
3HAYeHUA B COOTBETCTBUM C KoaddumumeHTom «Kxn». MapameTpol XM 3apatoTca oanHa-
KOBbIMM N5 BCEX CTYMNEHeNn.

Mpu BKAOYEHUM TPaHCHOPMATOPOB HA XOIOCTOW XOZ, NPU ONpPeaesieHHbIX YCA0BUAX
BO3MOXHO NMPOTEKaHWe TOKa 3HAaYMTENIbHOM BEIMUYUHBI, KOTOPOe Ha3blBaeTcA BPOCKOM
TOKa HamarHuunsaHua. [11A NCKNIOYEHUA HECeNeKTUBHOTO OTK/IIOYEHUA B TaKUX PEXU-
Max npegycmoTpeHa dyHKumuA «KoHTponb BTH», koTopasa dukcmpyet BTH 1 61okunpyet
JAeicTBMe NYCKOBbIX OPraHOB TOKOBbIX 3aLLMT 0 MOMEHTa ero 3aTyxaHua Uan ucTeveHus
BPEMEHU MaKCUMaNbHOM 610KMpPoBKM «T6A0K BTH». Mpun Mcnonb3oBaHUM OTCTPOMKK OT
BTH BO3MOXHO 3amef/ieHV e TOKOBbIX OTCEYEeK MPK HacbllweHnn TT anepruoamnyeckoin co-
cTaBnaoLen Tokos K3.

TexHuyeckme napameTpbl NnpuseaeHbl B Tabauue 4.1.2.

PacnonoeHue ycTaBoOK B MEHIO YCTPOICTBA NpuBeaeHo B Tabanue 4.1.3.
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Tabnnua 4.1.2 — TexHMyeckue napametpbl MT3-1 n MT3-2

HaumeHoBaHue [unanasoH [UCcKpeTHOCTb 3aBogcKoe 0603Haue-
napamerpa 3HauYeHui 3ajaHua 3HaueHue HUE B MEHIO
YcTaBKa no TOKy BO BTO- 01200 001 50 Ic
PUYHBIX BEAMYMHAX, A ! ! P
KosoduuuerT Bo3spata | o o 0,01 0,95 Ksoss
MyCKOBbIX OPraHoB ! ! ! !
YcTaBKa no BpemeHun 0—300 001 0.02 Tc
cpabaTbiBaHus, C ’ ’ P
Yron MakcumanbHOM HyB- 0-3599 01 45 v MT3
CTBUTENBHOCTU bmy, TPaS, ! !
KpaTHocTb XonogHoro 15-10 01 3 K
nycka ! !
MocToAHHan oxnaxae-
HIA, MUH 1-120 1 30 Toxn XM
MocToAHHanA Harpesa, 1-120 1 60 Tharp XN
MWH P
Bpema 6n0knpoBKm oT 01-1 0,01 03 T6noK BTH
BTH, c ! ! !
lep(t), A
OTKNIOYeHO BknioueHo
Knyck * Icp
Icp ] S
Toxn THarp

PucyHok 4.1.3 — ®yHKUMA yyeTa X0N04HOTO NyCKa Harpy3Kku

38 27.12.31-100-23566247



PykoBoactso no skcnayatauunn MK3IM-Mwukpo 2.0

Tabnvua 4.1.3 — MecTopacnono»KeHue yctaBok MT3-1 1 MT3-2 B MeHt0 yCTpoMcTBa

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NogmeHto 3

YcTtasku P3nMA - YcraBkn 1/2 - Obwwme MT3

YcTtasku P3nMA - YcraBkn 1/2 - MT3-1

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

4.1.2 MT3-3 u MT3-4

MT3-3 n MT3-4 npegHasHayeHbl A41A 3alWNUTbl OT MeXKaydasHbIX KOPOTKUX 3aMblKa-
HWIM, @ TaKKe BbINOJHAT QYHKUUW AaNbHEro pe3epBUpPOBaHUA. 3alLUMUTbl MOryT BbiTb
HaCTPOEHbI B creayowmx KoHpurypaumax (Tabauua 4.1.4):

HeHanpaBneHHada 3allmTa;
HanpasieHHas 3alunTa;

¢ 6N1OKMPOBKOW MO AUCKPETHOMY BXOAY;

C Y4ETOM XOJIOAHOTO MYCKa HarpysKku;

C OTCTPOIKM OT HPOCKOB TOKA HAMarHM4YMBaHUA TPaHCPOPMATOPOB;
C HE3aBUCMMOW MM 3aBUCUMOW XapaKTepucTuKom cpabatbiBaHus;
C MYCKOM MO HaNpsAXKeHUIo;

C KOMBMHMPOBAHHbIM MYCKOM MO HAMNPAXKEHWIO;

C YCKOpPEeHMEeM Noc/ie BKNHOYEHUS;

C AeNCTBMEM Ha CUTHAN UM OTK/IOYEHMeE.
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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 npusogatca 8 onmucaHum MT3-1.

[ns oTCTPOMKM OT MYCKOBbIX TOKOB Harpy3Kku 1 NOBbILLIEHUA YYBCTBUTE/IbHOCTU TOKO-
BbIX 3aLWUT AaHHble cTyneHn MT3 moryT 6biTb AOMNONHEHbI MYCKOBbIMW OpraHamu Mo
HanpaeHWto. Bo3MoKeH BBOZ, NYCKOBOrO OpraHa no AMHEMHbIM HanpaKeHUam u/vmam
No HanpseHWto 0bpaTHOM NocnesoBaTENbHOCTU (KOMBMHMPOBAHHBIN MYCK).

[na yckopeHusa fencTeumaA 3aLmMT Noc/e onepaTMBHOIO BK/IOYEHMA BbIK/HOYATENA 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-
haetcAa yctaBkol «TymT3». Bpema BBoAa YCKOpeHUa 1 Bpems ero cpabaTblBaHMA 33ja-
OTCA OMHAKOBbIMU A/1A BCEX CTYMEHeNn.

[na cornacoBaHMA TOKOBbIX 3aLLUT CO CMEXHbIMU 3/1IEMEHTaMM CETU, UMEIOLLIMMM 3a-
LWMTbI C TOKO3aBUCUMbIMW XapaKTepuUCTMKamu cpabaTbiBaHusa, MT3-3 u MT3-4 MOKHO
TaKXKe HacTpouTb Ha cpabaTbiBaHME MO OAHOM U3 wWecTn focTynHbix TXC. [ocTynHble
TUNbI XapaKTepUCTUK npeacTasaeHbl B Tabaunue 4.1.5. M'padunku xapakTtepuctmk cpabatbi-
BaHuA npusegeHbl B MPUMTOXKEHUWN B. Myck ctyneHn MT3 npoussogmutca npu TOke
1,1lcp, Bpema Bo3BpaTa onpegenseTca ycTaBkoi «TBo3B». Mpu Bbibope TXC ycTaBKa
«Tcp» urHopupyetca. s Bcex XxapakTepucTMK pacyeTHoe Bpems cpabaTbiBaHMA:

e He npesblWwaeT Bpems cpabaTtbiBaHuA npu KpaTtHocTh | / Icp = 20;

e He npesbiwaet 300c.

Mpu MCNoNb30BaHUN MAKCUMANbHOM TOKOBOW 3alLMTbl B KaUecTBe 3aLuTbl OT nepe-
rpysku MT3-3 1 MT3-4 MOXKHO NepeBecTu C AeNCTBUA Ha OTK/OYEHUE HA AelCTBUE Ha
CUrHan.

TexHuyeckue napameTpbl NpuBeaeHbl B Tabavue 4.1.6.

PacnonoxeHue yCcTaBOK B MeHIO YCTPOMCTBA NpuseseHo B Tabanue 4.1.7.
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Tabnvua 4.1.4 — KoHoUrypaumoHHble Kntoum MT3-3 n MT3-4

HaumeHoBaHue KOHUry- AnanasoH 3aBoAcKoe 3Ha- 0O603HaueHue B
PaLMOHHOrO KAto4a 3HaueHui YeHune MeHIo
BO - Pexkmum paboTtbel OHM EnoK
npv HeMCNPaBHOCTM Lienei Pas Bbnok OHM npu HUH
HanpAXeHua P
B21, B36 - B?O,D,/BbIBO,CI, 3a- /4 ) MT3-3 / MT3-4
LUTBI U3 AeicTBuA
OTKN
P HM-
OTKN
Z;?), B38 - baokunposka no BKA OTKN Bnok no 1B
NHB
B24, B39 - XonoaHbIi nyck -/ + - Yuet XN
B25, B40 — bnoknpoBKa
npw BTH /+ Bnok npu BTH
OTKN
iﬁ'fsl - flyck no Hanpa- Un OTKN Myck no U
U2 +Un
Heszasucmnmas
WHBepcHas
CunbHoO
MHBepcHasn
B28, B43 - Tun xapaktepu- YpesBblYalHO MH- HesaBncumas Tun TXC
CTMKM cpabaTbiBaHMsA BepcHas
AnantenbHo
MHBepCHas
KpyTas
Monorasn
B29, B44 - YcKkopeHue -/+ - YMT3
B31, B46 - [lelicTBume 3a- OTKN OTKN CpabaTbiBarie
LWNTBI Curnan

27.12.31-100-23566247
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PucyHok 4.1.4 — ®yHKuMoHanbHasa cxema MT3-3
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PucyHok 4.1.5 — dyHKLMOHaNbHas cxema MT3-4
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Tabnnua 4.1.5 — NapameTpbl cpabaTtbiBaHMA M 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 nHeepcHas TMS * i Tso3B
(w) -1
! TMS
KpyTas (PTB-1) I st Tso38B
30+ (15 -1
cp
1
5+ TMS
MNonoras (PT-80) TBo3B

44
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Tabnvua 4.1.6 — TexHuyeckune napametpbl MT3-3 u MT3-4

HaumeHoBaHue [AnanasoH AuckpetHocTb | 3aBopackoe | O603HaueHue
napametpa 3HaYeHuin 3aAaHuA 3HauYeHue B MEHI0
YcTaBKa no TOKy BO BTO- 0,1-200 0,01 10 Icp
PUYHBIX BENUUYMHAX, A
KoadduumeHT Bosspata
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- 01-5 0,01 1 Tey
peHus, ¢
YcTaBKa no BpemeHu cpa-
6aTbiBaHMA YMT3, ¢ 0-10 0,01 01 Tymrs
YcTaBKa no koadpouuu-
1-1 1 1 ™

eHTy TMS (gna TXC), ¢ o 0 o S
Bpems Bo3Bpara (ans
TXC), ¢ 0-300 0,01 1 TBO3B
Yron makcMmanbHOM vys- 0-359,9 01 45 Famu MT3
CTBUTENbHOCTU by, TPAS,
YcTaBKa no HanpsKeHuto
BO BTOPMYHbIX BEANYU- 0,2-100 0,1 50 Ucp
Hax, B
YcTaBKa no HanpsKeHuto

6 W -
obpaTHoW nocnenosa 0,2 -100 01 20 U2ep
TE/IbHOCTU BO BTOPUUHBIX
BeNnYnHax, B
KoadduumeHT Bosspata
NyCKOBbIX OPraHoB No - - 1,05 -
HanpAXKeHWto
K

PaTHOCTb X0NI04HOTO 15-10 01 3 Kxn
nycka
MocTosHHan oxnaxae- 1-120 1 30 Toxn XIT
HWA, MUH
MNocTosHHan Harpesa, 1-120 1 60 Tharp XN
MWH
B
E?E"": Brokmposku ot 01-1 0,01 03 T6nok BTH
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Tabnnua 4.1.7 — MecTopacnono:KeHue yctaBok MT3-3 1 MT3-4 B MeH0 yCTpPOMCTBa

FnaBHOe meHIo MoagmeHio 1 MoagmeHio 2 NoameHto 3

YcraBku P3nA -> Ycraskn 1/2 -> Obwume MT3

YcTtasku P3nMA - Ycraskmn 1/2 - MT3-3

YcTtasku P3nMA - Ycraskmn 1/2 - MT3-4

4.1.3 3awura ot 033

33 npepHa3HaveHa gna 3almTbl OT 04HOdA3HbIX 3aMbIKaHWI Ha 3emAto. MpeaycmoT-
peHo aBe ctyneHn ot 033, KaxKaas U3 KoTopbix cogepuT OHM HyneBoi nocneposa-
TENbHOCTU U MOXKET BbITb HAaCTPOEHa B CNeAyHOWNX KoHPUrypauumsax (Tabauua 4.1.8):

HeHanpaB/ieHHadA 3aLLmTa Mo TOKy;
HeHanpaB/ieHHaA 3aLMTa MO TOKY C MYCKOM NO HAaNPAXKEHUIO;
curHanusauma 033 no 3Uo;

HanpaB/ieHHaA 3aWmTa;

C AeNCTBMEM Ha CUTHAN UM OTKOYEHME.

PyHKLUMOHANbHbIe cxembl 33-1 1 33-2 npuBeeHbl Ha PucyHke 4.1.6 n PucyHke 4.1.7.

Tabnunua 4.1.8 — KoHpurypaumoHHble Kntoun 33-1 n 33-2

HanmeHoBaHue KOH$UrypaumoHHoro AwnanasoH 3aBogcKoe 0O603HaueHue
KAova 3HauyeHu 3Ha4YeHue B MEHI0
B51, B56 - B
Su, 56 - BBoA/BbIBOA, 3aLUNTLI U3 e+ ) 33.1/332
AeicTeua
S23 — PacuyeT TOKa HyneBoi nocnego- S+ ) Pacuet ToKa
BaTe/IbHOCTU NO Ppa3HbIM TOKaM 3lo
3lo
B52, B57 — Twn 33 3lo + 3Uo 310 Tun
3Uo
Hanpasn
o OTKN
B53, B58 - [leiicTBue 3awmThbl Curran OTKN CpabaTtbiBaHue
HM+
B54, B59 - KOHTpo/ab HanpaBaeHHOCTU HM- HM+ OHM

46
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PucyHok 4.1.6 — dyHKuMOHanbHas cxema 33-1 n 33-2

Twun npucoeauHenua» = OJ1, BB, CB

ANA CeEPBUCHOU YCTABKU «

47

27.12.31-100-23566247



PykoBoactso no skcnayataunun MK3M-Mwukpo 2.0

s < yosa]
TUS MMyck 33-1

3Uo — & B51
o T .

Toa <Tyexss2]
Myck 33-2
Vi U > lyCK

3Uo —1 & B56
[Hevcnp LIH L 332

PucyHok 4.1.7 — ®yHKunoHanbHan cxema 33-1 n 33-2
ONA CepBUCHOM ycTaBKKM «Tun npucoeanHeHma» = TH

O6nacTb cpabatbiBaHMA HanpasneHHon OHM 3agaeTcs, Kak Uy MT3, yriom maKcu-
MaNbHOM YyBCTBUTENbHOCTU dymy. Torga obnactb cpabaTtbiBaHMA ByaeT onpenenaTbes
amnanasoHom —90%<hnmy<+900, yto coctasaseT 1800, OTcyeT BbiWEYNOMAHYTbIX Y108 Be-
netca ot ocv Bektopa 3Uo NpoTmB YacoBoit cTpenku (PucyHok 4.1.8). OnpeaeneHue yrna
MeXay TOKOM W HanpsxeHnem 6aokupyetca npu 3Uo < 15B 1 3lo < 50MA (BTOpUYHbIE
3HayeHwun). Mpun Mcnonb3oBaHMKM pacyeTHoro Toka HIM onpepeneHve yrna ocywecTsns-
eTcs Npw Tokax cebiwe 0,2A (BTOpUYHbIE 3HAYEHUSA).

Mpu HencnpaBHOCTAX B LenAX HanpAXeHWA TOKOBaA 3aliuTa C NyCKOM MO HanpsKe-
HUIO NepeBOAMUTCA B TOKOBbIV PEXMM, paboTa HanpaBaeHHOM 3alwmTbl 610KNpyeTCa.

TexHuyeckue napameTpbl NpuBeaeHbl B Tabavue 4.1.9.

PacnonoxeHue yCcTaBOK B MeHIO yCTPOMCTBa NpuseseHo B Tabauue 4.1.10.

Tabnnua 4.1.10 — MecTopacnosioxeHue ycTaBoK 33-1 1 33-2 B MeHI0 yCTpOICTBa

FnaBHoOe meHto Moamexto 1 MoameHtio 2 NMogmeHtio 3
Ycrtasku P3nMA ->  Ycrasknl1l/2 -> O6wwme 33

YctaBku P3MA > YcraBkml1l/2 -> 33-1

Ycrasku P3nA - Ycraskn1/2 -> 33-2

MpucoegnHenne -
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dmy

3oHa
cpabaTbipaHua

HEYYBCTBMTENBHOCTH

PucyHok 4.1.8 — OnpeaeneHune HanpaBAeHMA MOLLHOCTM HY/JIEBOW NOCNEA0BaTENbHOCTM

Tabnnua 4.1.9 — TexHnyeckne napameTpbl 33-1 1 33-2

HaumeHoBaHue Awvana3soH AMCKpeTHOCTb 3aBopgckoe 0O603HaueHue
napameTpa 3Ha4YeHun 3aAaHuA 3Ha4YeHue B MEHI0
YcTaBKa no TOKy B nep- 0,05 -
¥ B nep ' 0,01 05 Icp
BUYHbIX BE/IMYMHAX, A 300,00

KoadduumeHT Bosspata
NyCKOBbIX OPraHoB No -—- - 0,95 -
TOKY

YcTaBKa no BpemeHun

0-300 0,01 1 Tep
cpabaTtbiBaHus, C

Yron makcumanbHomn
YYBCTBUTENBHOCTU by, 0-359,9 0,1 90 Fmy 33
rpag

YcTaBKa no Hanpsaxe-
HUIO BO BTOPMYHbIX Be- 0,2-100 0,1 30 Ucp
AnumHax, B

KoadduumeHT Bo3spata
NMYCKOBbIX OPraHoB Nno - - 1,05 -
HanpsAXeHuto
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4.1.4 3awMTa MMHUMA/IbHOTO HaNpPAXXeHUA

3MH npegHasHayeHa ans obecneyeHns HaaeXHoW paboTbl OTBETCTBEHHbIX NOTpe-
6uTenen Npu HeZOMNYCTUMOM CHUMKEHWUWU HanpAXKeHUA B 3NEKTPUYECKOM ceTu. 3Hauu-
TENbHOE CHUXKEHWE BO3MOXKHO NpU BAN3KMX KOPOTKUX 3aMbIKAHUAX UAN NPU 3HAYUTENb-
HbIX Neperpyskax. B Taknx pexumax 3almuta npomM3BoamUT OTK/IIOYEHNE HEOTBETCTBEHHbIX
NpPUCOeANHEHUI, YTO NO3BONSAET COXPAaHUTb MUTAHUE U 3aMYyCK OTBETCTBEHHOM HarpysKu.

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

e ¢ 6N10KMPOBKOW NO AMCKPETHOMY BXOAY;

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

® C [elACTBUEM Ha CUFHAN UAN OTK/OYEHME.

PyHKUMOHaNbHbIe cxembl 3MH-1 1 3MH-2 npuBegeHbl Ha PucyHke 4.1.9 n PucyHke
4.1.10.

3awmTa cpabaTbiBaeT NPU CHUMKEHUWN BCEX JIMHEWMHbIX HAMPAXKEHUN HUXKE YCTaBKU
cpabaTtbiBaHUA. [JNA UCKNIOYEHMA HECENIEKTUBHOIO OTK/IOYEHUA BBOAHbIX NpUcoeanHe-
HUI npu K3 Ha OTXOAAWMX INHUAX HEOONBLLOW NPOTAXKEHHOCTU, BO3SMOXKEH BBOJ, 6/10-
KMPOBKW NPU NyCcKe TOKOBbIX 3aLLUT. [1py HEMCNPABHOCTAX B LLeNAX HanpaXKeHNA CTyneHu
3MH 6n0okupytoTca.

TexHu4yeckre napameTpbl NpueeaeHbl B Tabavue 4.1.12.

PacnonoxeHue ycTaBoOK B MeHIO yCTPOKMCTBa NpuseseHo B Tabaunue 4.1.13.

Tabnaunua 4.1.11 — KoHdurypaumoHHble kKatoum 3MH-1 n 3MH-2

HavmeHoBaHMe KOHGUrypaLuMoHHOro AwuanasoH 3aBoacKoe 0O603HayeHue B
K/o4a 3HAYEeHUMn 3HayeHue MeHIo
BG%, B66 - BBoA/BbIBOA, 3aLUMThI U3 S+ ) 3MH-1 / 3MH-2
Aencrena
OTKN
B62, B67 - bnoknposka no 1B BKN OTKN Bbnok no B
NHB
B63, B68 - biiokmpoBKka no nycky MT3-
31 MT3-4 /+ Bnok no MT3
o OTKN
B64, B69 - [leiicTBue 3awmThbl Curran OTKN CpabaTtbiBaHue
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PucyHok 4.1.9 — ®dyHKuMoHanbHasa cxema 3MH-1 n 3MH-2
L1151 CEPBUCHOM yCcTaBKM «Tun npucoeanHexmsa» = OJ1, BB
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PucyHok 4.1.10 — ®dyHKunoHanbHas cxema 3MH-1 1 3MH-2
ONA CepBUCHOM ycTaBKKM «Tun npucoeanHeHma» = TH
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Tabnvua 4.1.12 — TexHnyeckne napameTtpsl 3MH-1 n 3MH-2

HaumeHoBaHue [AnanasoH [AuncKkpeTHOCTb 3aBoackoe | O6o3HaueHue
napametpa 3HaA4YeHUM 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
cpabaTbiBaHus, C

Tabnvua 4.1.13 — MectopacnonoxeHue yctaBok 3MH-1 n 3MH-2 B MeHt0 ycTpoincTBa

FnaBHOEe meHI0 MogmeHio 1 NMogmeHio 2 NopmeHto 3
YctaBku P3nA -> Ycraskn 1/ 2 -> 3MH-1
Ycrasku P3nA - Ycraskn 1/ 2 - 3MH-2

4.1.5 3awmMTa OT HECUMMETPUUN HaNpPAXKEHU

3HH npeaHasHayeHa ANA BbIABAEHWUA HECUMMETPUYHBIX PEXMMOB PaboTbl 31EKTPU-
YECKMX CETEN U OTKNHOYEHWUS YYBCTBUTE/IbHOW K HUM HArpysku. YpoBeHb HECUMMETPUN
MO HaMpPAXKEHUIO ONpesenseTcs Kak:

rae:

Ny

* 100%,
1

U; — geicTayiolLee 3HaYeHe HanpaXeHns NpPAMOoI Nocnea0BaTeNbHOCTY;
U, — feiicTByloLWwee 3HauYeHMe Hanpax)XeHna obpaTHOW NocnesoBaTeNbHOCTH.

ﬂpm HEeUCNPaBHOCTAX B UenAX HanpAXeHUA 3alinTa OT HeECUMMETPUU HaI'IpFI)KEHVIVI

b6nokupyetcs.

dyHKUMOHanbHan cxema 3HH npueegeHa Ha PucyHke 4.1.11. OnucaHue KoHdUrypa-
LLMOHHbIX Kntoyel npusegeHo B Tabavue 4.1.14.
TexHuYeckme napameTpbl 3aLWuTbl NpuseseHsl B Tabavue 4.1.15.
PacnonoeHne ycTaBoK B MEHI0 YCTpOWCTBA NpuBeaeHo B Tabanue 4.1.16.

27.12.31-100-23566247
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Tabnnua 4.1.14 — KoHpurypaumoHHble Knoum 3HH

HaunmeHoBaHue KOH}UrypaumoHHoro AnanasoH 3aBoackoe 0O603HauYeHne
KAova 3HA4YeHUn 3Ha4YeHue B MEHI0
B71 - BBoa/BbIBOA, 3aLLUMThI U3 Aeit- o+ ) 3HH
cTBUA
o OTKN
B72 - JeicTene 3awmTbl Curan OTKN CpabaTtbiBaHue

Nep 3HH
JTU>
u2/u1 I B71 y
: & 7 Myck 3HH|
[s22:Bea T > T : J TepBHH oo
Heucnp LIH > ) [ \ < 3HH
PME ~ : 3HH curn
PucyHok 4.1.11 — ®dyHKumoHanbHas cxema 3HH
Tabnnua 4.1.15 — TexHuyeckune napametpbl 3HH
HaumeHoBaHue AnanasoH JAUNCKpeTHOCTb 3aBopckoe 0O603HaueHue
napameTtpa 3HauYeHui 3agaHuAa 3HayeHue B MEeHK
YpoBeHb cpabaTbiBaHUA 0,5-100 0,1 15 Ncp
no HecummeTpun, %
KoadduumeHT Bo3Bpata 095
NYCKOBbIX OPraHoB !
Y
CTaBKa Mo BpemMeHU 0-300 0,01 1 Tcp
cpabaTtbiBaHus, C
Tabnnua 4.1.16 — Mectopacnono»eHue yctaBok 3HH B MeHto ycTpoiicTea
FnaBHOe meHI0 MogmeHio 1 NMogmeHio 2 MopmeHto 3
Ycrasku P3nA -> Ycraskn 1/ 2 > 3HH

54
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4.1.6 3aWMTa OT NOBbLILEHHOrO HaNpAXKeHUs

[na 3aWwmTbl NoTpebutenei, YyBCTBMTE/bHbIX K MOBbIWEHWIO HAaNpAXKeHua (Hanpu-
Mep, KoHAeHcaTopHble 6aTapen n TpaHchopPMaTOpPbI), B yCTPOMCTBE NPEAYyCMOTPEHbI ABe
ctyneHu 3MH.

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

dyHKUMOHanbHaa cxema 3MH npuseaeHa Ha PucyHke 4.1.11 n PucyHke 4.1.12. Onu-
CaHWe KOHOUTYpaLMOHHbIX KAtoyel npusegeHo B Tabanuye 4.1.17.

TexHWYecKne napameTpsbl 3almTbl NpuBeseHbl B Tabavue 4.1.18.

PacnonoeHue ycTaBOK B MEHIO YCTPOICTBA NpuBeaeHo B Tabanue 4.1.19.

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

HavmeHoBaHMe KOHGUrypaLMoHHOro AwvanasoH 3aBoacKoe 0O603HaueHne
KAoya 3HauyeHu 3Ha4YeHue B MEHI0
B7(3, B81 - BBoa/BblBOA 3aLUMThI U3 o+ ) 3MH-1/3MH-2
aencteua
o OTKN

B77, B82 - [leiicTBue 3awmThl Curvan OTKN CpabaTtbiBaHue
OTKN

B78, B83 - bnokuposka no 1B BKN OTKN Bnok no B
MHB

Tabnnua 4.1.18 - TexHnyeckme napametpbl 3MH

HanmeHoBaHue AwnanasoH AMCKpeTHOCTb 3aBoackoe | O6o3HaueHue
napametpa 3HauyeHui 3aAaHuA 3HauYeHue B MEHI0

YcTaBKa no Hanpsaxe-
HUIO BO BTOPUYHbIX Be- 50-200 0,1 115 Ucp
An4nHax, B
KoadduumeHT Bosspata . N 105 .
NYCKOBbIX OPraHoOB !
YcTaBKa no BpemeHu 0-300 0,01 1 Tep

cpabaTtbiBaHus, C
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Tabnnua 4.1.19 - MectopacnonoxkeHue yctaBoK 3MH-1 n 3MH-2 B meHto ycTpolicTBa

FnaBHOe meHIo MogmeHio 1 MogmeHio 2 NoameHto 3

Yctasku P3MA - YcraBkn 1/2 i 3MH-1

YctaBku P3nA - YcraBkn 1/2 i 3MH-2

Ucp 3MH-1
TU>

Mycx 3MH-1]

Tcp 3MHA1
o B77
e V 3MNH-1
B78 ‘ e — 3MH-1 curn

<0>

0
[nB [Brok 3nH H i
1 4}57

Ucp 3MH-2
JU>

- 1
3MH 6nok

£ [yck 3MH-2
A, |

Tecp 3MH-2 Baz
‘
= V 3MH-2
— 3MNH-2 curH
B83 .|
<0>
0
[0 [Bnok3nH TN
1 |
H 4%2

|Hewcr|p LH

522=bes TH

PucyHok 4.1.11 — ®dyHKumnoHanbHaa cxema 3MH-1 n 3MH-2
[O1 CEPBUCHOM yCcTaBKKM «Tun npucoeanHexma» = OJ1, BB
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yck 3MH-1

Tcp 3MH-1
e 3MH-1
[yck 3NH-2

Tcp 3MH-2
L2, 3MH-2

0
[0B | Bnok3nH TN
o
Hewcnp UH 1

PucyHok 4.1.12 — ®yHKUMOHanbHaA cxema 3MH-1 n 3MH-2
ONA CepBUCHOM yCTaBKM «Tun npucoegmHeHma» = TH

4.1.7 KoHTponb ucnpasHoctu LIH u HanpaxeHue c60pHbIX WUH

PyHKUMA KOHTPONA Lienei HanpsaXeHna npeAHasHayeHa 414 BbIABNEHUA HeMcnpas-
HOCTeN B LienAx HanpsaKeHua n 61oKkMpoBaHnA GyHKLMI 3aLWMT U aBTOMATUKK, KOTOpble
B TaKUX peXKMMax MmoryT paboTaTb HenpaBuUAbHO. TAKUMMN HEMCNPABHOCTAMM MOTYT ObITb:

® OTK/OYEHMEe aBTOMATUYECKOTO BbIK/touaTena (aBTomaTta) uenem HanpsKeHus;

e 0OpbIB Lenelr HanpsKeHns;

® neperopaHue O4HOIO WAN HECKOJIbKUX MpedoXpaHuTeneit B NepBUYHbIX LEenax

nameputenoHoro TH.
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KOHTpONb McnpaBHOCTM OCyLLEeCTBAAETCA caedylowmmm cnocobamn (Tabauua
4.1.20).

1) KoHTpO/Ib NONOXKEHWUA aBTOMATa Lenen HanpskeHuna Yyepes [1B 3awmTbl C UCNONb-
30BaHMEM ero 40MN0JIHUTE/IbHbIX 6/I0K-KOHTAKTOB.

OTKNOYEHNEe aBTOMATUYECKOrO BbIK/OYATENA MOXKET Npou3onTn npu K3 B uenax
HanpsAXeHWa BCNeACTBUE OLIMOKM 0BCNYKUBAIOLLEro NepCcoHana Uan Npu HeUcnpaBHo-
CTM camoro asTomarta. MosioKeHWe aBTOMaTa KOHTPOIMPYETCA Yepes AUCKPETHbLIN BXOA.
Mpu noasneHun nornyeckoro Hyna Ha B «ABT TH» curHan «Heucnp LIH» popmupyetcs
6e3 BblAEPKKM BPEMEHW.

2) O6pbIB LEenei HaNPAXKeHUA BbIABAAETCA NPU OAHOBPEMEHHOM BbINOHEHUU CNe-
AytoLmx ycnosui (PucyHok 4.1.13):

®  OTCYTCTBME BCEX JIMHENHbIX HAaNPSAXKEHWN;

® OTCYTCTBME NYCKOBbIX CUrHanos MT3;

®  Ha/M4yMe TOKOB HarpysKku.

3) NeperopaHre 04HOM0 UAN HECKOIbKUX NPEAOXPaHUTENei B NEPBUYHBIX LENsAxX 13-
MepUTENbHOTO TpaHchopMaTopa HanNpPAXKeHNA NPUBOAUT K cpabatbiBaHuio KLIH npw BbI-
NONHEHUU CNeayOLLMX YCNOBUN:

® OTCYyTCTBME TOKa 06paTHOM NOCNEeA0BATENBHOCTY;

®  Ha/IM4Me TOKOB HarpysKku;

®  Ha/MuMe HanpsxkeHus obpaTHOM NOCNe0BaATENBHOCTY.

B nocnepgHux gByx cayvanx curHan «Heucnp LIH» dopmupyeTcs ¢ BblLeprKKOM Bpe-
meHu «Tep HUH» (Tabanua 4.1.21).

Mpn HeUCNpPaBHOCTAX B LENAX HaNpsAXKeHWs, BbISBJIEHHbIX CUCTEMOM CamMoauarHo-
CTUKM ycTpoiicTea, dyHKuma KLH 610kupyeTca.

Mpwu ycTaHOBKe 6710Ka B Kamepy nameputenbHoro TH 1 3aaHnM COOTBETCTBYIOLLErO
3HaYeHUA ycTaBKM «TUN NpUcCoeaAnHEHUA», KOHTPO/Ib UCMPABHOCTM MOXKET TaKKe oCy-
LLEeCTBNATLCA C NOMOLLbIO ANCKPETHOro Bxoza «UBB». B 3ToM cnyyae Ha AaHHbIN BXoA,
HeobXoAMMO 3aBeCTU MOC/NeA0BaTe/IbHO KOHTAKT MOJIOXKEHUA BBOAHOTO BbIK/tOYaTens
(PMB BB) 1 BbIXO4HOM KOHTAKT pesie HanpsaXeHus, YCTaHOB/IEHHOTO BO BTOPUYHbIE Lienu
TpaHchopmaTopa HanpaKeHua Ao Beoaa (PucyHok 4.1.14).

PacnonorkeHue yctaBok B MeHo ycTponctea ana KLH npusegeHo B Tabnanue 4.1.22.
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Ucp KL{H
s P
Usc U< —
IE S$22=Fe3 TH > ! B85

e e -

Inarp KUH 4 - — Hewucnp LUH
IE .ﬂ | > B - ABT TH )
] &

T | >

I8 e
- 1

fle | L

Myck MT3 > ———
[Myee MTa J

IE%JU> & ]

12cp KUH |

=

PucyHok 4.1.13 — ®yHKUMOHaNbHAA cxema KoHTponsa LIH ana otxoaawmx AMHWN 1 BBOA-
HOTO BbIK/lOYaTeNa

"*\’(’H evcnp LIH

PucyHok 4.1.14 — dyHKuMOHanbHaa cxema KoHTpona LIH gna kamepbl TH
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Tabnnua 4.1.20 — KoHpurypaumoHHble Knoum KLH

HaumeHoBaHMe KOHPUrypaLMoOHHOro [AnanasoH 3aBoackoe 0O603HauYeHne
KAtoua 3HaYeHuin 3HayeHue B MEeHI0
B86 — Bsoa/sbisog KLH 13 aeiicteus -/ + - KUH

Tabnnua 4.1.21 — TexHu4yeckune napametpbl KLH

HaumeHoBaHue [Ovana3oH | [UcKpeTHOCTb 3aBoackoe | O6o3HaueHue
napametpa 3HauYeHun 3apaHuA 3HaueHue B MEHI0

YcTaBKa no HanpsaeHuto
BO BTOPUYHbIX BEINYU- 0,2-100 0,1 20 Ucp
Hax, B

YcTaBKa NO HanpsAXeHuo
obpaTHoW nocneaosa-
TeNIbHOCTU BO BTOPUYHBbIX
BennYmnHax, B

0,2-100 0,1 15 U2cp

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

TOK HarpysKku Bo BTOpUY-

0,1-200 0,01 0,5 IHarp
HbIX BENNYMHAX, A

YcTaBKa no ToKy cpaba-
TbIBaHWA 0bpaTHO no-
cnefoBaTeNbHOCTU BO
BTOPMUYHbIX BeANYUHaAX, A

0,1-200 0,01 0,5 12¢cp

KoadduumeHT Bosspata
NyCKOBbIX OPraHoB No - -—- 0,95 -
TOKY

YcTaBKa no BpemeHun

1-300 0,01 5 Tep
cpabaTtbiBaHus, C

Tabnnua 4.1.22 — MectopacnosnoxeHue yctaBoK KLH B meHto ycTpoiicta

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

YcraBku P3nA -> YctaBkn 1/ 2 - KoHTposnb LIH
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Onsa paboTbl aBTOMaTUKM AMNB 1 ABP(BHP) npeaycmoTpeH opraH KOHTPOA Hanpsaxe-
HUA Ha COOPHBIX WKHAX, KOTopPbIA popmupyeT cnrHan «Ucw» (PucyHok 4.1.15).
[aHHbIl curHan byget cdopmMpoBaH, eCM Ha BCeX BXOoAax snemeHTa «M» byayT
NPUCYTCTBOBATb siornyeckme «1». B opMmMpoBaHMM CUTHANA y4aCTBYIOT:
® OpraH KoHTpona nAuHenHoro HanpsxeHusa Uas, Usc M Uca, KOTOPbIN Baokupyet
dopmuposaHue «Ucw», eciv ypoBeHb HanpsAXeHUA HaxXo4UTCA He B 3a4aHHOM
AunanasoHe (Tabaunua 4.1.24);
®  OpraH KOHTPO/IA HanpaXeHUa obpaTHOM Nocne0BaTe/IbHOCTH;
®  OpraH KOHTPO/A HAaNPAXKEeHUA HyNeBOM NOCeL0BaTENbHOCTY;
® OpraH KOHTPO/A YacToTbl CeTU, GOPMUPYIOLLMIA NOrMYecKnit «0» Ha CBOEeM Bbl-
XOZe B C/ly4ae CHUMKEHWMA YACTOTbl HUXKeE 3a4aHHOMO YPOBHS;

B anroputme Tak:Ke npeaycmoTpeHa O/I0OKMPOBKA MPM HEMCNPABHOCTAX B Lensx
HanpsaxeHua (curHan «Heucnp LLH») 1 npu oTCyTCTBMM NOAKAIOYEHUA Lenel Hanpaxe-
HuA (ycTaBka «Cxema TH» - 6e3 TH).

PacnonoxeHue yctaBoKk B meHto aaa «Ucw» npmeegeHo B Tabanue 4.1.25.

T >
Uae U<7 &
0=
Fes
0=
P
U2 max
il
uz JU> O Tep Ucw
B87 L —< Ucw
HemerpUH >~ —
Fep Uew
i
3Uo max B88
FU>
W_—- %
S22=Bea TH > P

PucyHok 4.1.15 — ®opmurpoBaHue curHana «Ucu»

Tabnvua 4.1.23 — KoHdurypaLmoHHble Kaoumn gas curHana Ucw

HaunmeHoBaHue KOH$UrypaumoHHoro AwnanasoH 3aBoacKoe 0O603HaueHue
KAo4ya 3HauyeHui 3Ha4yeHue B MEHI0
B87 — KoHTponb ncnpasHoctu LIH -/+ - Bnok no KLUH
B88 — KoHTposb 3Uo -/ + - Bnok no 3Uo
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Tabnnua 4.1.24 — TexHu4yeckune napametpbl Ucl

HaumeHoBaHue
napamertpa

[AnanasoH
3HaA4YeHUM

JAUNCKpeTHOCTb
3aAaHuA

0O603HaueHue
B MeHI0

3aBoacKoe
3HayeHue

YcTaBKa N0 MakcMmasnb-
HOMY HanpaXXeHut BO
BTOPUYHbIX BeNUYUHax, B

50-200

0,1

115 Ucw max

YcTaBKa N0 MUHUMaNb-
HOMY HanpAaXeHU BO
BTOPUYHbIX BEIMYUHAX, B

0,2-100

0,1

90 Ucw min

YcTaBKa No HanpaXKeHuto
obpaTHoW nocneaosa-
TE/IbHOCTU BO BTOPUUHBIX
BENNYMHAX, B

0,2-100

0,1

15 U2max Ucw

YcTaBKa NO HanpsAXeHuto
HyNeBoW nocneaosa-
TeNbHOCTW BO BTOPUYHbIX
BennYmnHax, B

0,2-100

0,1

15 3Uomax Ucw

KoadduumeHT Bo3spata
NYCKOBbIX OPraHoOB Mo
HanpsaxeHuto 3Uo, U2

1,05 ---

YcTaBKa cpabatbiBaHMsA
no vacrore, Ny,

45-55

49,90

KoadduumeHT Bo3spata
NYCKOBbIX OPraHoB Mo Ya-
cToTe

Fyct+0,1lMy, ---

YcTaBKa no BpemeHu
CpaﬁaTblBaHMH, C

0-300

0,01

2 Tep

Tabaunua 4.1.25 — MecTopacnonoKeHne yCTaBOK B MEHIO YCTPOMCTBa

FnaBHOe meHI0

MogmeHio 1

NMogmeHio 2

MopmeHto 3

YcTtaBku P3nMA -

Ycraskn 1/ 2

> Ucww

4.1.8 3awmTa OT aCMUHXPOHHOrO peXxuma

B pabote

62
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4.1.9 3awmTa MMHUMANbHOTO TOKa

3MT npeaycMoTpeHa ANs OTKOYEHUA SNEKTPUYECKUX ABUTaTenen Npu notepe Mmu
MeXaHWMYEeCKOM Harpy3Kkun Ha Bany (TEXHONOrMYECcKan 3almTa).

3awmTa cpabaTtbiBaeT NpU CHUKEHUM BCeX da3HbIX TOKOB HUXKe 33aaHHOMN YCTaBKM.
3awmTa 610KMpyeTCca NpU OTCYTCTBUM curHana «PMB». 3awmTa MoXKeT AeCcTBOBaTh Ha
CUTHAM U Ha OTK/IOYEHME.

PyHKUMOHanbHaa cxema 3MT npuseneHa Ha PucyHke 4.1.16. OnucaHue KoHouUrypa-
LMOHHbIX Kntodel npusegeHo B Tabavue 4.1.29.

TexHWYecKne napameTpsbl 3almTbl NpuBegeHbl B Tabavue 4.1.30.

PacnosioxeHne ycTaBOK B MEHI0 YCTpoWCcTBa NpuseaeHo B Tabanue 4.1.31.

Myck 3MT |

Tep 3MT B97
-
-

PucyHok 4.1.16 — ®yHKuMoHanbHaa cxema 3MT

Tabnnua 4.1.29 — KoHdurypaumoHHble katoum 3MT

HaunmeHoBaHue KOH$UrypaumoHHoro AwnanasoH 3aBogcKoe 0O603HaueHue
Kntoya 3HaYeHu 3HayeHue B MEHI0
B96 - BBoa/BbIBOA, 3aLLUMTbI U3 Aei- e+ ) 3MT
cTBUA
OTKN
B97 - flei TK
97 - [leicteume 3auThbI Curvan OTKN CpabartbiBaHue

Tabnnua 4.1.30 — TexHnyeckme napameTpbl 3MT

HaumeHoBaHue Awnana3soH JANCKpeTHOCTb 3aBopckoe 0O603HayeHue
napamerpa 3HaYeHun 3ajaHuA 3HayeHue B MeHI0

Tok cpabatbiBaHMA BO

P 0,1-10 0,01 0,5 Icp
BTOPWYHBIX BE/IMYMHAX, A
KoadpduumeHT Bo3Bpata 105
NYCKOBbIX OPraHoB !
YcTaBKa no BpemeHu

P 0-300 0,01 1 Tep

CpaﬁaTblBaHMH, C
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Tabnnua 4.1.31 — MecTopacnono*KeHune yctaBok 3MT B MEHI0 yCTPOMCTBA

FnaBHOe meHIo MogmeHio 1

MoagmeHio 2

NoameHto 3

Yctasku P3MA - YcraBkn 1/2

-> 3MT

4.1.10 3awuTa oT HecummeTpum pasHbIX TOKOB
3H® npefHasHauyeHa ANA 3aWUTbl ABUrAaTENbHON HArpy3KM OT HenoiHodasHbIX pe-
KMMOB paboTbl (PucyHOK 4.1.17). Ycnosuamu cpabatbiBaHWA 3aLLMTbl ABAAIOTCA:
e abconoTHOe 3HayeHuMe TOoKa 06paTHOM NOoCNesoBaTENbHOCTU OO/KHO 6bITb

6onblue ycTaBkM cpabaTbiBaHus;

e TOK 06paTHOW NoCAef0BaTENbHOCTH, BbIPAXKEHHbIW B MPOLLEHTaX OT TOKa NPAMO
nocNesfoBaTeIbHOCTH, A0/IKEH bbiTb 60/blue 3a4aHHOTO YPOBHS;

e OTCyTCTBME NyCKa 3awmT MT3, 33 1
Ncp 3H®
— T > —
12/11 1 &

lcp 3H®
01;: 0 81(11‘ Tep
12 t ; A [

—

‘HYCK MT3 P -1 1

Myck 33 P — —

[Myek 3HH >

3HH.

3

Ho

<_Myek 3HO

—< 3H®
7* 3H® cur

PucyHok 4.1.17 — ®yHKuMoHanbHaa cxema 3HP

OnncaHne KOHOUIypaUMOHHBIX Katoyel npusegeHo B Tabaunue 4.1.32. TexHuyeckue
napameTpbl 3awWuTbl npueegeHbl B Tabnuue 4.1.33. PacnonoxeHue ycTaBOK B MeHIO

ycTpoicTea npueegeHo B Tabavue 4.1.34.

Tabaunua 4.1.32 — KoHdurypaumoHHble katoum 3HO

HaunmeHoBaHue KOHUrypaLumoHHoro Awnana3soH 3aBopckoe 0O603HaueHune
K/ao4a 3HA4YEeHUMn 3HayeHue B MEHI0
B101 - BBoa/BbIBOA, 3aLMTbI U3 Aeii- )+ ) 3H®
cTBUA
OTKN
B102 - [ei OTKN Cpab
[ewncTtune 3aWmTbl Curvan pabatbiBaHune
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Tabnvua 4.1.33 — TexHU4Yeckne napameTpbl 3HD

HaumeHoBaHue [OunanasoH | [JucKpeTHOCTb 3aBogckoe | O6o3HaueHue
napamerpa 3HauYeHuin 3afaHua 3HayeHue B MEHI0
YpoBeHb cpabaTbiBaHuMA
P P A 0,5-100 0,1 15 Ncp
no Hecummetpmm, %
YcraBka cpabaTtbiBaHUA
no Toky obpaTtHoli nocne-
Yy 05p 0,1-200 0,01 0,25 Icp
[,0BaTeNbHOCTU BO BTO-
PUYHBIX BEAMYMHAX, A
KoadduumeHT Bosspata 095
MyCKOBbIX OPraHoB !
YcTaBKa no BpemeHu
P 0-300 0,01 1 Tep
cpabaTtbiBaHuA, C

Tabnvua 4.1.34 — MectopacnonoxeHue yctaBok 3H® B meHto ycTpolicTea

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

YctaBku P3MA -> Ycraskn 1/2 -> 3H®

4.1.11 3awuTa OT NyNAbCaLMii TOKOB HarpysKku

3almTa NPUMeHseTCa ANA AMarHOCTUKM arperaTta «3/1eKTPOoABUraTe/lb-MeXaHU3mM» B
C/ly4yae BO3HWKHOBEHUS MOBbILEHHOTO YPOBHA My/JbCUPYIOWEN C YacTOTOM BpalLeHUs
NPYBOANMOrO MeXaHM3Ma Harpysku (Hanpumep, BCeACTBME NPOCKAIb3bIBAHUA PEMHA
no WKusey).

YpoBeHb Ny/IbCaLym BbIPaXKaeTcs B NPOLLEHTaX OT HOMUHAZIbHOM UM MaKCMMabHOM
MOLLHOCTM Harpysku B 3aBUCMMOCTM OT UX COOTHOLLUEHUA U BbIYUCAAETCA MO Bblparke-
HUAM:

Puake — Pvun
Prynbe = ——F———-100% npu Pyakc < Pyom

l:)HOM

l:’MAI-(C B PMl/IH

Paynbe = +100% npu Pyakc = Paom

MAKC
roe:

Pmakc U Pmun — MakcMManbHOe M MUHUMaIbHOE 3HaYeHMEe MOLLHOCTM, U3MEepPEHHoe
3a YCTAaHOB/IEHHbI Nepuos;

PHom — HOMWUHaNbHAA MOLHOCTb 3/1€KTPOABUTaTENS.
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Ncp 3MT
la I— T1%
IB F‘*

Mc F | I

PMB

5196 Tep 3MT

. L

<" Myck 3MT

B107

S

3nT |

< 3NT curn

PucyHok 4.1.18 — ®dyHKumoHanbHas cxema 3MNT

M3meHeHWe aKTUBHOW MOLLLHOCTM KOHTPO/IMPYETCA B 334aHHOM YCTaBKOW MHTepBane
BPEeMeHM, NPeBbILatoLLEM NEPNOA, BPaLLLeHMs MPUBOAMMOTO 31EKTPOABUraTeIeM Mexa-

HM3Ma «Tnynbe».

[ns Toro ytobbl 3aWwmTa He PUKCUpPOBana peskue nepenagsl MOLHOCTU NPU BKIO-
YEeHWUM W OTKNHOUYEHWUW BbIK/KOYATENA, MYCKOBOM OpraH AeWCTBYET TO/IbKO NPU Hanuuum

curHana «PMB» (PucyHok 4.1.18).

OnncaHne KOHOUIrypaUMOHHBIX Katodel npusegeHo B Tabaunue 4.1.35. TexHuueckue
napameTpbl 3aWuTbl NpuBeaeHbl B Tabaunue 4.1.36. Pacnono)KeHne ycTaBOK B MEHIO

ycTpoicTtBa npusegeHo B Tabauue 4.1.37.

Tabaunua 4.1.35 — KoHdurypaumoHHble katoum 3MT

HaumeHoBaHWe KOHPUrypaLyMoHHOro AwnanasoH 3aBogcKoe 0O603HaueHue
KAoya 3HauyeHu 3Ha4YeHune B MEHI0
B106 - BBoa/BblBOA, 3aLUMTHI U3 AEW- /4 ) 30T
cTBUA
o OTKN
B107 - JeicTBue 3awmThl Curnan OTKN CpabatbiBaHue
Tabnnua 4.1.36 — TexHuyeckune napametpbl 3NT
HaumeHoBaHue Awnana3oH JAUNCKpeTHOCTb 3aBopckoe 0O603HayeHue
napametpa 3HauyeHui 3aAaHuA 3HauYeHue B MEHI0
Y| 6
’ poBeHb cpabaTbiBaHMA, 0,5 - 100 01 20 Nep
%
MNepuoga nynbcaumii, ¢ 0,2-10 0,1 1 Tnynbc
KoadouumneHT Bo3Bpata 095 .
NYCKOBbIX OPraHoB !
Y
CTaBKa Nno BpemeHu 0-300 0,01 5 Tep
cpabaTbiBaHus, C
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Tabnvua 4.1.37 — MecTopacnosiioxeHue ycTaBok 3T B MeHIO yCTPOMCTBa

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NogmeHto 3

YcTtasku P3nMA - YcraBkn 1/2 - 3NT

4.1.12 TennoBasa neperpyska 3/

[na BbINONHEHMA GYHKLMI 3aWnTbl 3N1eKTpoaBuraTeneit ot neperpyskn B yCTPOn-
CTBe NpeayCcMOTPEHA MHTErPasibHO-3aBUCUMAs XapaKTepucTnka cpabatbiBaHmna, KoTopasn
CTPOUTCA Ha OCHOBE TeN0BOK MoAenn anekTpogsuratensn (PucyHok 4.1.19).

B111 B112
T

11
L34 B113

d
B114
t <

OTKnoueHo

PucyHok 4.1.19 — dyHKLMOHaNbHaA cxema TM 3/,

n porpamma 3aluTbl NO3BONAET:

KOHTPO/IMPOBaTL TEM/I0BOE COCTOAHWNE 3/1eKTPOABUTaTeNA NOC/E ero BK/IOYEeHUA
KaK B HOMWHaNbHbIX PeXnmax paboTbl, Tak U Npu neperpyskax;

MMUTUPOBATb OX/NaXKAEHWE 3N1EeKTPOABUraTeNa MOcNe YCTPaHeHUA Meperpysku
WM NOSIHOW OCTAHOBKM C NMOCTOAHHOW BPEMEHM, COOTBETCTBYIOLLEN NOCTOAHHOM
BPEMEHU OXNaXKAEHUA;

NPV NOBTOPHbIX MYCKax M NEPUOANYECKUX NEPErpy3Kax yYUTbIBaTb HAKOMNIEHHbIN
paHee Tenn0BOM UMMYAbLC;

OCYLLLEeCTBAATb AMArHOCTUKY arperaTa «3/1eKTpoABUraTeb-MexaHM3m» Npu ove-
pegHOM MnycKke MyTem CPaBHEHUA NPpUPaLLLEHWA TENOBOIO MMMY/bCa 3a Bpema
NyCKa C KOHTPO/IbHbIM 3HAYeHUEM;

3anpelLLaTtb NyCcK 31eKTpoABMraTeNa Npu oCTaTOYHOM TENSIOBOM UMMYAbCE, Npe-
BbILLAOLLEM KOHTPO/IbHOE 3HaYeHue.
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TennoBoe COCTOAHME INEKTPOABUraTeNel, PabOTaIOLWMX B TAMKENbIX YCIOBUAX NYCKA,
NoABepKeHHbIX YacTbiM Neperpyskam no TeXHONOTMYECKUM NpuYMHam, byaeT onpege-
NIATbCA HE TOIbKO CTEMEHbIO NEPErpy3Kn 1 eé ANUTEIbHOCTBIO, HO U MPeALLEeCTBYOLWMM
TEMNNI0BbIM COCTOAHMEM.

MoaTomy xapaKTepucTUKa cpabaTbiBaHWA 3aWMTbI LOKHA 6bITb MHTErPANbHO 3aBU-
CUMOW OT TOKa, Y4MTbIBaTh MPEALIECTBYIOLLEE Neperpy3Ke TENJI0BOE COCTOAHME, NPOLLEeCC
OTAaum Tensa, Kak B peXxnme neperpysku, Tak U B HOPMasbHOM pexkume paboTbl U OT-
K/toueHUn oT cetT. CTPYKTypa NOCTPOEHUs TaKoro asropmMTma A0/IXKHa COOTBETCTBOBATb
anddepeHUManbHOMY YPaBHEHMIO, YYMTbIBAIOLWEMY OTAaYy Tenaa C NOBepXHOCTU 06-
MOTKMU:

dB

TH-E=KIZ—T-B, (4.1)

roe:
B — TennoBol umnynbc, OTpakatowmii TeENI0BOE COCTOAHWE 3NEKTPOABUrATENS;
Ty — NOCTOAHHAA BPeMeHU Harpesa (OxNaXKaeHunn) aneKkTpoasuraTens;
T— KO3OPULMEHT UHTETPUPOBAHUSA;

K = Isks / lc3 — KpaTHOCTb TOKa NeperpysKku.

3TOMY BbIpasKEHMIO COOTBETCTBYET nepeaaToyHan GpyHKUMA MHEPLUMOHHOrO 3BeHa.
Takum 06pa3om, HaKoMnieHMe TENJI0BOro UMMYJ/IbCa BO BPEMEHW MPOUCXOAUT MO 3KCMOo-
HeHuManbHoMy 3aKoHy. KoadduumeHT nHterpupoBaHma T nogobpaH Takum obpasom,
YTO6bI CHUXKEHME TENIOBOTO MMMNY/bCA MNOCAE CHATUA NEepPEerpy3Kn NPOUCXo4M0 C NOCTo-
AHHOWM BPeMeHM, COOTBETCTBYIOLLEN NOCTOAHHON BPpeMEHWN OXNaxKaeHMs paboTatoLlero
anekTpoasuratens. [pn OTKAOYEHUMN INEKTPOABUTATENA OT CETU KOIGOUULMEHT T A0A-
YKeH COOTBETCTBOBATb NOCTOAHHOW BPEMEHM OXIaXAEHWA OCTAHOBNEHHOTO ABUraTens.
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Ha PucyHke 4.1.20 npuBeaeHbl 3aBUCUMOCTH B; = f(t) B pa3nnyHbIx pexxumax paboTbl
aneKkTpoaBuraTens.

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

PucyHok 4.1.20 — 3aBucMMOCTM B; = f(t) Npy pasnnyHbIX KPaTHOCTAX TOKa K;:
1 —3aBucKUMOCTb B: = f(t) Npun KpaTHOCTU ToKa neperpysku Kz
W YCTPaHEHUM Neperpyskn f0 MOMEHTA OTKAOYEHUA 31eKTpoABUraTens;
2 — 3aBMCUMOCTb B; = f(t) Npu KpaTHOCTM TOKa neperpysku K
M OTKNIOYEHUN 31eKTpoABuraTensa npu goctuxeHun By = 100;
3 —3aBUCMMOCTb B; = f(t) Npu KpaTHOCTM TOKa neperpysku K,
M OTKNIOYEHUUN 3/1eKTpoaBuraTens.

MocKonbKy TOK 06paTHOW NOCNe0BaTENbHOCTM Bbl3bIBAET MOBbIWEHHbIIA Harpes 06-
MOTKM POTOpPA, COCTaBAAIOLLAA 3TOr0 TOKa BXOAMT B BbipaxkeHue A1 onpeaeneHns SKBu-
BaJIEHTHOrO TOKA, BbI3bIBAOLLErO HAarpeB 3/1eKTpoasuraTens, ¢ KoadpduumeHtom K:

I3KB = I% + K- 12, (42)
roe:

l1 — BbIYMCAEHHBIN TOK NPAMOM NOCNEA0BaTE/IbHOCTYH;

I, — BbIYMC/IEHHBIN TOK 06paTHOM NOCNEA0BaTENbHOCTY;

Iskg — 3KBMBAIEHTHbIM TOK, MO KOTOPOMY OLLEeHMBAETCA Neperpy3oyHas cnocobHOCTb
asuraTens;

K — K03 dUUMEHT, yuMTbIBAIOLLMIA [0NEBOE yY4acTUE TOKa 0bpaTHOM nocienoBaTeslb-
HOCTW B TEM0BOW MOAENV ABUraTens.
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MomeHTOM Havana NycKa aNeKTPOABUraTeNA CYNTAETCA MOMEHT NPEBbIWEHUA SKBU-
BaJ/IEHTHOIO TOKa 3aZ,aHHOM ycTaBKM «lcp». MOMEHTOM OKOHYaHUA — MOMEHT CHUMKEHUA
HWXe 3afaHHON ycTaBkWU. [laHHbIN NPOMEXKYTOK BPEMEHU ABNAETCA BPEMEHEM MyCKa
3/1EeKTPOABUraTeNs, @ MAaKCMMa/bHbIN TOK 33 3TO BPeMs — MNYCKOBbIM TOKOM 3/1EKTPOABM-
ratensa. Toraa Bpema cpabaTbiBaHMA 3aLLMTbI ONPEeAENAETCA NO BbIPaXKeHUIO:

4.3)

roe:
K = Isks / Icp — KPaTHOCTb TOKa Neperpysku;
T = Ty — NOCTOAHHAA BPeMeHW Harpesa ABurartens;
Bt — HaYanbHOe Ten0BOE COCTOAHME ABUTaTENA (TEKYLLEE 3HAYEHUE TENNOBOTO UM-
ny/abca), BblpaxKeHHbIN B 0.e.

ﬂpVI BKNKOYEHUU ABUTaTENA U3 «XOJI0AHOM0» COCTOAHUA Ha MOMEHT BK/IKOYEHUA Bt =
0. Pacyet TennoBoro umnynbca nponssoautca npu K; > 1 no BbiparkeHuio:

-t
By =KZ—((K2—1)-e /T, (4.4)
rae t — TeKyulee 3Ha4yeHne BpemeHn 4o OTKNAoYEeHNA ABUraTenA.

Mpwu K| < 1 3HayeHne TeENNOBOro MMMY/IbCca ONPeaenseTcs TENN0BOM MOLE/bIO NO Bbl-
pakeHuto:

—t
Be=K?(1-e /1), (4.5)
roe:
T =Tu — gna paboTatowero apurartens;
T =To—ANA OCTaHOBNEHHOrO ABuUraTens.

Mocne OTKNOYEHWA 31EKTPOABUIaTENA 3aLLMTON OT NEPErpy3Kn yCTPOMCTBO NPous-
BOAMT pacyeT BpeMeHM A0 CHATUA BNIOKMPOBKM Ha BKIOUYEHME 3neKTpoasuratens. Mo-
MEHTOM CHATMA 6/I0KMPOBKM CHUTAETCA AOCTUMEHNE TAKOrO TEMNOBOrO COCTOAHMSA 3/1EK-
TpoABuraTensa, NpM KOTOPOM TEKyLWMiA TennoBoin umnynbc (By) 6yaer meHbwe (100 -
BtiKOHTP)'
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Mpy BBEAEHUN UHTErPaNbHO-3aBUCMMOM XapPAKTEPUCTUKN MOXKET OCYLLEeCTBAATLCA
AMarHoCcTMKa ycnosuit nycka (Tabnuua 4.1.38). CurHan «Taxkenbi nyck» byaet chopmu-
poBaH, eciv npupaleHme TeNJ0BOro MMMy/bCa 33 BpemsA NycKka NpeBbiCUT 3afaHHOoe
YCTaBKOW 3HaYeHue:

ABt,r[ycn( = Bt,nycx - Boc’r > Bt,KOHTpr (46)

rge:

Bt_nym—aHaqume TennoBoro UmnynbCa Ha MOMEHT OKOHYaHUA NyCKa, Koraa ToOK CHU-
3ucA meHee ycTaBku TI1;

Bocr —3HauYeHMe TennoBoro MMNY/1bCa Ha MOMEHT Ha4da/la NyCKa, Korga TOK npeBbIiCUN
3Ha4YeHue yCTaBKH;

Bt_xontp — YCTaBKa Mo TENN0BOMY UMMYJIbCY, ONpeAeneHHan u3 YyCNOBUIM HOPMaNbHOIO
nycka.

KomaHaa «3anpet nycka» 6yaet cpopmupoBaHa, ecam TeNI0BOE COCTOAHWUE S/1EK-
TpoABUraTens Ha MOMEHT OTK/OYEHMA He AONYCKaeT NOBTOPHOIO NycKa Mo YCA0BUIO He-
[0NYyCTUMOrO ero Harpesa:

B¢ > 100 — Bt xourp- “4.7)
Mpun nepepbiBe B MMTaHUK YCTPOICTBA TEMNNOBOE COCTOAHME ABUTaTENA COXPAHAETCA
B 9HEProHe3aBMCUMOM NaMATH, HO He MepPecYMTbIBAETCA NOC/Ie €r0 BOCCTAHOB/IEHUA.
PekomeHaauun no BblIBOpy yCTaBOK U XapaKTepuUCcTUKK cpabatbiBaHuna TN 3/ npea-

ctasneHbl B MPUTOXKEHNUA B.

Tabnvua 4.1.38 — KoHdurypaumoHHble Katoum TN 3/,

HaunmeHoBaHue KOHUrypaumoHHoro Awvana3oH 3aBopckoe 0O603HaueHune
Knoua 3HAYEeHUMn 3Ha4YeHue B MEHI0

B111 - BBoa/BbiBOA, 3aLMTbI U3 Aei- S+ ) ™
cTBUA

o OTKN
B112 - encteme 3awmTbl CurHan OTKN CpabaTtbiBaHue
B113 - Taxkenblit nyck -/ + - TAXKenbl NycK
B114 - 3anpeT nycka -/ + - 3anpet nycka
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Tabnnua 4.1.39 — TexHu4yeckune napametpbl TM 34

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

YcTaBKa no TOKY BO BTO-

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

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

MNocToAHHaA BpemeHn 500 -

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

1 1500 T
oxnaxaenna 3, ¢ ~30000 oxn
KoadduumeHT yyactma
TOKa 0bpaTHoi nocneao- 1-5 0,1 3 KI2
BaTe/IbHOCTU
KoHTpOAbHbIN TennoBok 0,5-90 01 40 Bt_KoHTp

mmnynbc, %

Tabnnua 4.1.40 — MecTopacnonoxKeHue ycTaBoK Tl B MeHIO yCTpOKCTBa

FnaBHOe meHI0 MogmeHio 1 MogmeHio 2 NopmeHto 3

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

N3 npegHasHayeHa ana ankeupaumm K3 Ha cbopHbix WWMHaxX 6e3 BblAEPKKK Bpe-
MeHW. 118 3TOro curHasbl OT NYCKOBbIX OpraHoB MT3 HUMKECTOALLMX NPUCOEANHEHUI 3a-
BOAATCA Ha AMUCKPETHble BXOAbl BbILLIECTOALWMX 3aLLMT B Ka4ecTBe BXOAHbIX cMrHanos « /B
N3W1» n «4B N3LW2». B 3aBucMmocTy oT Tuna cxembl J13LL aaHHble curHanbl (PUcyHoOK
4.1.21):

e 6nokupytoT gevicteue J13LL npu napannenbHol cxeme;

® paspeLlaloT AeNCcTBME 3alLMTbl NPY NOCie0BaTe/IbHOMN CxeMe.

OTKNtOYEHWNE BBOAHOTO BbIK/HOYATENA MPOUCXOAMUT NO UCTEYEHWU PErYUPYEMON Bbl-
OEPHKKM BpemeHU «Tcp A3wWw» B C/ly4ae Haanyuma curHanos nyckos MT3 un otcyTcTBum 6.10-
KWPOBKM OT YCTPOMCTB OTXOAALLMX NPUCOEANHEHWIA.

Mpu AAUTENBHOM HaAWuYMKM NOTUYECKOW eAMHULbl Ha BXoAe ANA NapansiesibHoW
CXeMbl U OTCYTCTBUM CUFHANA ANA NOCNef0BaTENIbHOW CXeMbl, GOPMUPYETCA CUTHAN He-
mcnpasHoctn «Heucnp 13LWL».

lcp N3W

. B118 o
MNyck MT3-2 > - <_Nyck N3W
. B7119 & B116
Nyck MT3-3>—— Tep N3W )
N B120 T Lo —< JiE
nyck MT3-4>—— " —_
. B116 5.
ns | EEETT 1 B117 P
- 1 -t « < Heucnp N3
B |ABN3W2 >— T~ e
mik:
G

PucyHok 4.1.21 — ®yHKUMOHANbHAA cxema J13LU

OnucaHue KoOHOUrypauMoHHbIX Katouven /13U npusegeHo B Tabauye 4.1.42. TexHu-
Yyeckue napameTpbl 3almMTbl NpuBeseHbl B Tabauue 4.1.41. PacnonoxeHue ycTaBoKk B
MEHI0 yCTpoicTBa npmeegeHo B Tabauvue 4.1.43.
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Tabnnua 4.1.41 — TexHu4yeckune napameTpsi J13LU

HaumeHoBaHue [Ounana3soH | [MCKpeTHOCTb 3aBogckoe | O6o3HaueHue
napamerpa 3HaueHui 3apaHuA 3HaueHue B MeHI0
YcTaBKa no BpemeHun 0-10 0’01 0'2 Tcp
CpaﬁaTblBaHMﬂ, C
\/ -
CTaBKa Mo TOKY BO BTO 0,1_200 0,01 10 Icp
PUYHbIX BENUYMNHAX, A
Tabnnua 4.1.42 — KoHpurypaumoHHble knwoum J13LU
HaumeHoBaHue KoHUrypa- AwnanasoH 3aBopcKoe 3Ha- 0603HauyeHne
LMOHHOrO KNo4Ya 3HauYeHuM YyeHue B MEHI0
B116 - B
6 . BOA/BbIBOA, 3aLUMTbI e+ ) BB 3a1UTH!
nu3 gencremna
B117 - Tun N13LL MapaznenbHas Mapannenbhas Tun
I'Iocnep,OBaTeanaﬂ
B118 — Myck /13 ot MT3-2 -/ + + Myck ot MT3-2
B119 — Myck N3 ot MT3-3 -/+ + Myck ot MT3-3
B120 - Myck /13 ot MT3-4 -/ + + Myck ot MT3-4
+UnuT on1cuw cB Beog 1CLL _Unw
Bxop N3LL1 ?’
Myck MT3 Myck MT3
ﬁ@l—“&%@ F PNt Z e’ @
Bxog N3LW1
— @ e @
+Unut2 on 2CLW Beog 2CLU _Unut2
Bxog N3LW2 Bxopg N3LWA1
Myck MT3
[ l—yclk/rﬂ z ar [7] z 2
Myck MT3
— 7 }—yclx/r4 @
PucyHok 4.1.22 — NocneposaTenbHaa cxema J13LL
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+Unut1 c8

o Myck MT3 Bsog 1CW Unart
7 —— & =
Bxoq NAW2 T
0 e g B
on1icuw -
Myck MT3 Bxog N3WW1
L& —"— 8 —~+ & &1 8 —
cB
Bxog N3W1
[ e B
Bxog N3Wwz2
2 e g
onzcu Bsog 2C1U
Myck MT3 Bxoa M3LW1
1 & < — @ * & 6 =]
S -Unut2
JRy— CB - onq_n§mz 5 |
— Myek MT3 -8R
5 - 1

PucyHok 4.1.23 — MNMapannensvHaa cxema J13LL

Tabnavua 4.1.43 — MectopacnosnoxeHue ycrasok /13U B meHto

TnaBHOe meHI0 Moamextio 1 NoameHto 2 MoameHto 3

YctaBku P3MA -> Ycraskn 1/ 2 -> N3

4.1.14 filyrosan 3awmTa

[yrosas 3awmTa npegHasHavyeHa o8 BbIABNEHUA U IMKBUAALMN KOPOTKMX 3aMblKa-
HUI B pacnpeaenunTenbHblX YCTPOWCTBAX, COMPOBOMKAAOWMXCA OTKPbITbIM FrOpeHuem
3NeKTpuyeckom ayrn. [lnsa aToro B yCTPOMCTBE NPeAyCMOTPEHbI TPU BXOAA AR NOAKAIO-
YeHUA A4aTYNKOB AYroBOM 3aLUMTbl — GOTOANOLHDBIX UM ONTOBOJIOKOHHbIX.

[yrosas 3awmTa MmoXKeT ObITb BbINOJIHEHA C MYCKOM MO HanpsXeHUto, Npu 3TOM nyc-
KOBOW OpraH HanpA»eHua cpabaTtbiBaeT B Cly4ae CHUMKEHUA X0TA 6bl 0AHOr0 IMHENHOTO
HaNpPAXeHUA HUXKe 3afaHHOM YCTaBKW. MyCK No HanpaKeHWUto 60KMpyeTca Npu Heuc-
NPaBHOCTAX B LLenax Hanpax)eHus (Haanumne curHana «Hemcnp LH»).

JaTtunkum ayrosoi 3awmtol [13-1 1 []3-2 BKAtOYEHbI B Lenb curHana « OTK/ CLU ot A3y,
KOTOpPbI KOHPUTYpUpyeTca Ha Ntoboe BbIXOAHOE pesie yCTPOMCTBa.

B 3aBMCMMOCTM OT MecTa YCTaHOBKM AaTyMKa Ayrosoi 3awmtbl, [3-3 MoxeT bbiTb
BK/IIOYEH B LeNb cUrHana «3[3», AelcTBYOWEro Ha oTKAoYeHe COBCTBEHHOTO BbIK/IO-
yaTena uau B Lenb curdana «OTKA CWU ot A3». Kpome Toro, popmmpoBaHue curHana
«3/43» MOXHO OCYLLECTBUTb C NMYCKOM MO TOKY.
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BHumaHue!

[Ona TMNOB npucoeanHeHus, 3afaHHbIX Kak «OJ1», «BB» nnm «TH» noasneHue cur-
Hana «OTKN 1CLW ot [A3» Bcerga 03Ha4yaeT OTKAOYEHME OT AYroBOM 3alMTbl TONIbKO
cBOEW CeKumn (To ecTb Tam, rae yCTaHOB/IEHa 3aLnTa).

B anroputme npeaycmoTpeH curHan «Pasp 3[13», ¢ NOMOLLbIO KOTOPOro Npou3so-
OMUTCA onepaTuBHbI BBOA/BbIBOA 3/13 uepes KoY yrnpasieHus.

Mpu BbIABNEHUN CUCTEMOW CAMOAMATHOCTUKN HEMCNPABHOCTM B KaHasax AyroBoi 3a-
WKTbl GOPMUPYETCA CUFHAN HEUCNPABHOCTU COOTBETCTBYIOLWEro KaHana «Heucnp A3»,
KOTOpPbIN BJI0KMpPYET AeNcTBUE HEMCNPABHOTO KaHana.

OnuncaHune KoHOUrypaumoHHbIx Katoden [13 npueegeHo B Tabavue 4.1.44. TexHuue-
CKMe NapameTpbl 3aWwuTbl NpuseseHsl B Tabaumue 4.1.45. PacnonoXKeHune ycTaBok B MEHHO
ycTpoicTBa npusegeHo B Tabauue 4.1.46.

Tabnunua 4.1.44 — KoHdurypaumoHHble kawoum 343

HaumeHoBaHue KoHpuUrypa- AwnanasoH 3aBopcKoe 3Ha- 0O603HaueHue
LLMOHHOTO K/o4a 3HaYeHun yeHune B MEHI0
B121- B
. BOA/BbIBOA, 3aLUMTbI /4 ) BBOA 3aLMTbI
13 gencrauna
B122 - Myck no ToKky -/+ - Myck no |
B123 - MycK no HanpaxeHuto -/+ - MNyck no U
OTK/1 BB
B124-P - TKN BB P -
abora [3-3 OTKA CLL OTKN aborta [13-3

Tabauua 4.1.45 — TexHuyeckre napametpbl 343

HaumeHoBaHue AunanasoH | [AUCKpeTHOCTb 3aBoackoe | O6o3HaueHue
napamerpa 3HauyeHui 3apaHua 3HayeHue B MeHI0
YcTaBKa no TOKy BO BTO-
Y 0,1-200 0,01 5 Icp
PUYHBIX BENMUYMHAX, A
YcTaBKa no HanpsKeHuto
BO BTOPUYHbIX BE/INYU- 0,2-100 0,1 70 Ucp
Hax, B
KoadpduumeHT Bo3Bpata 095
NYCKOBbIX OPraHoB !
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Tabnvua 4.1.46 — MecTopacnoioxeHue ycTaBok 313 B MeHI0

FnaBHOe meHI0

MogmeHio 1 MoagmeHio 2 NogmeHto 3

Ycrasku P3nA

-> YctaBkn 1/2 - 303

B123

§22=be3 TH

[Cpasmst>—— 1 | s| =
— —dfwnoues]
[Cpa6 A3-2 L<
B124 &

Cpab A3-3
B121

— <

1c
(0B | Pasp 303 —

lcp 303

PucyHok 4.1.24 — ®yHKunoHanbHas cxema 343
[OJ/19 CEPBUCHOM yCcTaBKKM «Tun npucoeanHeHuma» = OJ1
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s
1c 1 B121
(28 TPaspsns —— 9+ |
Cpa6 032 1 &
— 1 B121
[cpa6 a3 > &
Icp 303 . |
B e I JE—
la | 1 L=
B12:
>
C—— b—"—— a3
7| > .
—
[38 | Brew 31 1
B121
[AB_[BHew 032 |

PucyHok 4.1.25 — ®yHKUMOHaNbHAA cxema 33

[OJ19 CEPBUCHOM YCTaBKKM «Tun npucoeanHeHma» = CB
Ucp 303

Cpab A3-1 1 & 121
e

Cpab O3-3 —
1 B121

— 3]

1] s
L

formonos™>— |
PucyHoK 4.1.26 — ®yHKUMOHaNbHAA cxema 33
[ON1A CePBUCHOM yCTaBKM «Tun npucoeamHeHnsa» = BB
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B123
Hewcnp LIH >
522Bes TH -
|Cpa6 31 > 1
Cpa6 [13-2 >
Cpa603-3 > B1 21'

7 ——dpcn 1ClW ot A3

08 |Pasp3n3 >

PucyHok 4.1.27 — ®yHKunoHanbHas cxema 33
019 CEPBUCHOM YCTaBKKM «TuN npucoeanHeHma» = TH

4.1.15 3awmTta MakKCMMaibHOM MOLLHOCTH

3awMTa MaKCMManbHOM aKTUBHOM MOLLHOCTM BbINOHAET GYHKUUM KOHTPOASA U OT-
KNIOYEHMSA HArpy3Ku, NnoTpebasemas MOLWHOCTb KOTOPOI NPeBbILWAET AO0NYCTUMYHO BENN-
ynHy. MpegycmoTpeHo age ctyneHn 3MM, KoTopble MOryT BbiTb HAacTpoeHbl (PUcyHOK
4.1.28):

® CYy4yeTOM HanpaB/ieHUA MOLLHOCTY;

® C AeNCTBMEM Ha CUTHAN WK Ha OTKIOYEHME.

Mpn HeOBX0AMMOCTH, NepBas U3 CTyNeHel MOXKeT AeNCTBOBATb C BblAEPIKKOWN Bpe-
MEHW Ha CUTHaJ, a BTOpasA — Ha OTK/IIOYEHME C nocieayowmnm BraoveHnem no AMB.

MPUMEHNTENBHO K CMHXPOHHbLIM ABWUraTeNsAIM 3aLMUTA MAKCUMMaAbHOW PEaKTUBHOM
MOLLHOCTM MOXKET BbISIBNATL NOTEPIO BO3OYKAEHUA 3NEKTPUYECKON MALIMHOM U NPOU3-
BOAWUTb €€ OTK/IIoYeHMe.

OnucaHue KoOHPUrypaLumMoHHbIX Katouet 3MM npuseaeHo B Tabnuue 4.1.47. TexHu-
Yyeckne napameTpbl 3alMTbl NpuBeseHbl B Tabauue 4.1.48. PacnosnoxeHue ycTaBoKk B
MEHI0 yCcTpoicTea npueegeHo B Tabavue 4.1.49.

27.12.31-100-23566247 79



PykoBoactso no skcnayataunun MK3M-Mwukpo 2.0

Tabnnua 4.1.47 — KoHpurypaumoHHble Knoum 3MM-1 1 3MM-2

HaumeHoBaHue KoHuUrypa-
LYMOHHOTO K/oYa

3aBoAcKoe 3Ha-
yeHue

[AnanasoH
3HaA4YeHUM

0O603HaueHune
B MEHI0

B126, B131 - BBoa/BbIBOA 3a-
WNTbI U3 AeNCTBUA

_/+ -

Bsoga 3awuTol

B127, B132 - KoHTposnb
HanpaB/ieHHOCTU

HM+ -
HM-

OHM

B128, B133 — Tun KOHTpO/IU-
pyemoi MoLLHOCTH

AKTUBHaA

AKTUBHasA
PeakTnBHaa

Tun

B129, B134 - [eiicTBue 3a-
WMTbI

OTKN

CurHan Otk

CpabaTtbiBaHue

Pcp 3MM-1

TP=> B128 —
[ :

B127

BIZ6 o) amm-1

-

[Hencrp UH

Pcp 3MM-2

FP= B133 —
R .

<1=

0 4\I

4+
1 bt

Qcp 3MM-2 B133

[T

PMB &

] [

B131  1epavm2

-

|Hemcnp LH

522=be3 TH

B129

3MM-1
— SMM-1 aurn

B134

G zam]

PucyHok 4.1.28 — dyHKumnoHanbHaa cxema 3MM-1 n 3MM-2
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Tabnvua 4.1.48 — TexHuuyeckue napameTpbl 3MM-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 sosspara | o o 0,01 0,95 Keo3s
NYCKOBbIX OpraHos
YcTaBKa no BpemeHun 0-30000 1 30 TCp

CpaGaTbIBaHVIFI, C

Tabnvua 4.1.49 — MecTopacnonoxeHue yctaBok 3MM B MeH}0 yCTpoMcTBa

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

3awmMTa OT NOTEPU NUTAHUA NpeAHa3HaYeHa ANA BbIABIEHUA 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 cneaytolwmx KoHourypaumax (Tabamua 4.1.50):

e ¢ 6NOKMPOBKOW MO AUCKPETHOMY BXOAY;

® C KOHTPOJIEM YPOBHA IMHENHbIX HAaNPAXKEHUN;

® 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 Karoum 3MM-1 v 3MNN-2

HanmeHoBaHue KoHpuUrypa- [AnanasoH 3aBoAcKoe 3Ha- | O6o3HaueHue
LLMOHHOrO KAkoYa 3HaA4YeHUM yeHue B MEHI0
B136, B146 lBBO.D,/BbIBOp, 3a- /e ) BEOZ, 3aLMTHI
LWMTbI U3 gencTeun
B137, B147 - KoHTponb
Hanpas/ieHWUA aKTUBHOWM -/+ - Baok no OHM
MOLLHOCTH
OTKN
22;38, B148 - bnokmpoBsKa no BHA OTKN Brok no 1B
NHB
B139, B149 - KoHTponb )+ ) Myck no Un
HanpsXeHus

Tabnnua 4.1.51 — TexHuyeckune napametpol 3MM-1 1 3MNN-2

HaumeHoBaHue Awnana3oH JAncKpeTHOCTb 3aBopgckoe 0O603HaueHue
napametpa 3HauyeHuin 3aAaHuA 3Ha4yeHue B MEHI0
Ycras B a
cTaBKa cpabatbiBaHK 4550 0,01 49,90 Fep
no yacrore, 'y,
KoadduumeHT BosspaTta
NYCKOBbIX OPraHoOB No Ya- - - Fyct+0,1My, -

cToTe

YcTaBKa cpabatbiBaHMA
NO HaNpPAXEHUIO BO BTO- 0,2-100 0,1 60 Ucp
PUYHBIX BENUUYMHAX, B

KoadduumeHT BosspaTta
NyCKOBbIX OPraHoB No - -—- 1,05 -
HanpAXeHUto

YcTaBKa no BpemeHu

0-300 0,01 1 Tcp
cpabaTtbiBaHus, C

Tabnnua 4.1.52 — Mectopacnono»keHue yctaBoK 3M1I B MeHto ycTpoicTBa

FnaBHOe meHI0 MogmeHio 1 NMogmeHio 2 MopmeHto 3

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

YcTtaBku P3MA - YcraBkn 1/2 > 3Mn-2
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PucyHok 4.1.29 — dyHKuMoHanbHaa cxema 3MM-1 v 3MM-2
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4.1.17 3awmTa oT NoBbiWeHUA (MOHUKEHUA) YACTOTbI

3almMTa OT NOBbIWEHUA (NOHMXKEHUSA) YacTOTbl NpeaHa3HaYeHa ANA OTKAOYEHUS re-
HEPUPYIOLWMUX NPUCOEAUHEHWNI C LLeNblo NPeaoTBPaLLEHUA HeA0NYCTUMOTO NOBbILLEHUSA
(moHMKeHun) yacToTbl B sHeprocucTeme. [11a 3Toro npeaycMoTpeHo age cTynenu 3MY-1
1 3MY-2 (PucyHok 4.1.30), Kaxkayto M3 KOTOPbIX MOXHO HacTpoUTb Ha cpabaTbiBaHWe NO
baKTY UK NOBBILLEHUA U NOHUMKEHUA YacTOTbI.

Tabnnua 4.1.53 — KoHpurypaumoHHble knoum 3MY-1 1 3MNY-2

HaumeHoBaHue KoHUrypa- AwnanasoH 3aBopcKoe 3Ha- 0603HauyeHne
LYMOHHOIO KNtoYa 3HauyeHui yeHue B MEHI0
B251, B256 :BBO,D,/BbIBO,CI, 3a- e+ ) Y-
WMTbI U3 gencTeun
OTKN
B252, B257 - b.
'D'BS , B25 JIOKMPOBKA NO BKN OTKN Bnok no 1B
MHB
B253, B258 - [leiictBue 3a- OTKN OTK/T Cpabarbisatme
WNTBI CurHan
M
B254, B259 — Tun 1O 3awuTbl Mi“: Makc Tun 1O

Tabnuua 4.1.54 — TexHndeckme napametpbl 3MY-1 1 3MY-2

HaumeHoBaHue Awnana3soH JAuncKpeTHOCTb 3aBopgckoe 0O603HaueHue
napametpa 3HauyeHui 3aAaHuA 3Ha4YeHue B MEHI0

YcTaBKka cpabatbiBaHuA 45-55 0,01 51,00 Fep
no yacrote, 'y,
KoadduumeHT Bo3spata
NYCKOBbIX OPraHoOB Mo Ya- - -—- Fyct+0,1My, -
cToTe
YcTaBKa no BpemeHu 0-300 0,01 1 Tep
cpabaTtbiBaHus, C

Tabnnua 4.1.55 — MectopacnonokeHue yctaBoK 3MY B MeHIo ycTpoiicTea

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

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

YcTtaBku P3MA - YcraBkn 1/2 > 3MY4-2
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Fcp 3MM4-1 B251
B254

Myck 3M4-1

Tep 3M4Y-1 B253
Sllaa
— 3M4Y-1 curH
Tlyek 3M4-2

Tep 3M4Y-2 B258
— 3M4Y-2 curH

PucyHok 4.1.30 — ®dyHKumoHanbHas cxema 3MY
ONS CEPBUCHOM yCcTaBKM «Tun npucoeanHexua» = OJ1, BB

Fep 3M4-1 B251
Myck 3M4-1
Tep 3M4-1
<
Myck 3M4-2
Tep 3MN4-2

25 [Broxans > ]

Hewucnp LIH 1

PucyHok 4.1.31 — ®yHKumoHanbHaa cxema 3M4
[OJ19 CEPBUCHOM YCTaBKKM «Tun npucoeanHerma» = TH
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4.1.18 TokoBas 3awuTa o6paTHOI1 Nocnes0BaTeNIbHOCTU

TokoBasA 3awmTa obpaTHOM NocnenoBaTeNIbHOCTM MPUMEHAETCA AN FreHepaTopoB
cpepHeit 1 6oNbLION MOLLHOCTM OT BHELWHMX MexaydasHbix K3. 3awmTa TakKe npume-
HAETCA Ha NOBbIWAOWMX TPAaHCHOPMATOPaAX C ABYCTOPOHHUM NuTaHuem. T30M moxeT
6bITb HACTPOEHA B CNeAyoLMX KOHbUTypaumax:

1. HeHanpae/eHHas 3aWwmTa No ToKy 0bpaTHOM Noc/ie0BaTe/IbHOCTH;

2. C OpraHoOMm HanpaBAeHMA MOLLHOCTK 0bpaTHOM nocnesoBaTenbHocTn (PMOTM);

3. c AeCTBMEM HA CUTHAN UIN OTKIIOYEHME.

O6nacTb cpabatbiBaHMA HanpasaeHHoro PMOT 3agaeTca, Kak Uy MT3, yriom mak-
CUMaNIbHOM YyBCTBUTENbHOCTU Pmy. TOrAa 06nacTb cpabaTbiBaHUA ByaeT onpeaenaTbes
AmnanasoHom —90°<pmy<+900, yto coctasaseT 1800, OTcyeT BbiEYNOMAHYTbLIX YI0B Be-
neTca oT ocu BekTopa U2 NnpoTMB YacoBoi cTpesnkn. OnpeaeneHue yrna Mexay TOKOM 1
Hanps»keHnem 6n1okupyetca npm U2 < 15B 1 12 < 1A (BTOpUUHbIe 3HayeHus). Mpu Heuc-
NPaBHOCTAX B LLenAX Hanpax)eHua paboTa HanpaBAeHHOM 3aLWmnTbl 6a10KNpyeTCA.

[S22=BesTH >

T”TH

—___ PMon
FwuT300| & —pvion]
12
u2
<Tyck T30MN
Iep T30M B340 Tep T30M
7 B341 B342
r— [ e <
j -7 ——<T30M cur
Ucp T30M Py
= B s
Heucnp UH >~
PMOM

PucyHok 4.1.32 — ®yHKUMOHaNbHaAA cxema T300M
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Tabnvua 4.1.56 — KoHdpurypaumoHHble Katoumn T30M

HanmeHoBaHue KOH$UrypaumoHHoro [AnanasoH 3aBoacKoe 0O603HauYeHne
Knoua 3HA4YeHUMn 3HauYeHue B MEHI0
B340 - BBoa/BbIBOA, 3aLLMTbI U3 Aeii- o+ ) T30M
cTBUA
B341 —Tun pabotbl T30M 12 12 Twn
P 12 + PMON
o OTKN
B342 - leicTBue 3awmTbl Curvan OTKN CpabaTtbiBaHue
Tabnnua 4.1.57 — TexHnueckme napametpbl T30
HaumeHoBaHue AnanasoH AMCKpeTHOCTb 3aBopacKoe 0O603Haue-

napamerpa 3HauyeHui 3apaHua 3HayeHue HUe B MEHI0
YcTaBKa no TOKy BO BTO- 1-200 0,01 1,50 Icp
PUYHBIX BENMUYMHAX, A
YcTaBKa NO HanpAXeHuto
obpaTHoW nocneaosa- 0,2 -100 01 30 Ucp
TENbHOCTU BO BTOPUYHbIX
BennYnHax, B
Kosgguunert Bosspata | o o 0,01 0,95 Kso3s
NYCKOBbIX OPraHoB
YcTaBKa no BpemeHu 0-300 0,01 1,00 Tep
cpabaTtbiBaHus, C
Yron makcumasnbHoOM YyB- 0-359,9 01 110 Fad PMON
CTBUTENbHOCTU by, TPAS

Tabnvua 4.1.58 — MectopacnonoxeHue yctasok 3MY B MeHt0 ycTpoicTsa

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3
Ycrasku P3nA -> Ycraskn 1/2 > T30M
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4.2 OnucaHue PpyHKUUIA aBTOMATUKH

4.2.1 ABTOMaTU4ECKMKIA BBOA pe3epBa U BO3BPAT HOPMaJIbHOTO peXKuma

AsTOomaTtuka ABP npegHasHayeHa AnA BKAKOYEHMA pe3epBHOrO0 UCTOYHMKA NUTAHMA
WM CEKLIMOHHOTO BbIK/IOYaTENA 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 IOrMYECKan eguHULLA NPU BbINONHEHUMN CeAYIOLMX YC0BUIA:

nocsne BK/OYEHUA BblKNOYaTeNA HabpaHa BblaeprKKa BpemeHu «Trot ABP»;
npencteme ABP paspelueHo Kitoyom ynpasneHus yepes 1B «Pasp ABP»;
ABP BBegeH BHYTPEHHUM NporpaMmHbiM Katodom (Tabauua 4.2.1);
NOABWJICA OANH U3 CUTHA/OB, NycKatowmx ABP.

Myck ABP MOKeT Npon3BoaMTLCA KakK MPY HENOCPEACTBEHHOM CHUMKEHUM HanpaKe-
HMA Ha CBOPHbIX LWMHAX, TaK W NPK cpabaTbiBaHUM 3aLLUT UAN HENPABUbHBIX 4ENCTBUAX
o6cnysKuMBatoLLero nepcoHana:

«MT3-3» n «MT3-4» — npegycmatpuaeT paboTy ABP 6e3 BblaepKKN BpemMeHn
npw OTK/OYEHUN BBOAHOIO BbIK/OYaTeNa ctyneHamun MT3;

«CN OTKN» — npeaycmatpuBaeT paboTty ABP npu camonpounsBoibHOM OTK/OYe-
HUW BBOAHOIO BbIK/OYATENS;

«PO» — npeaycmaTtpusaeT paboty ABP npu py4yHOM OTK/IHOYEHUM BBOLAHOIO Bbli-
KntoyaTens;

«Myck ABP» — ABnaeTca BbIXOAHbIM CUFHA/ZIOM MYCKOBOrO OpraHa HanpaxeHua
ABP, KOTOpbI GOPMUPYETCA NPU CHUNKEHUU NTUHEWNHDBIX (Da3HbIX) HanpAXKeHUM
HU}Ke 3a4,aHHOM YCTaBKM M BNOKMPYETCA NPU HEMCNPABHOCTAX B LEeNAX Hanpaxe-
HWA, cpabaTbiBaHMKM NYCKOBbIX OpraHoB MT3 1 OTCYTCTBMM HaMpPAXKEHUA Ha CO-
ceaHel cekunmn WnH (PucyHok 4.2.2);

«BO-1» — npegycmaTtpusaeT paboTy ABP npu OTKNOYEHMM BBOAHOIO BbIK/OYA-
Tens BHeWHen 3awmnTon, Hanpumep anddepeHumnanbHoM 3alLmMTom TpaHchopma-
Topa.

C BbIxoZa cpaboTasLuero Tpurrepa nogaeTca KOMaHAa Ha OTK/IOYeHMe BbiK/touaTens
(curHan «OTKN no ABP») 1 forMyeckan eguMHuua Ha oAMH U3 BXOAO0B snemeHTa «M» B
LLenun CUrHasa Ha BK/OYEHME CeKLMOHHOro BbiktodaTena «BKJ/1 CB no ABP». KomaHaa
Ha BKJ/ItOYEHME CEKLMOHHOrO BbiKtoUYaTeNs GpopmMmUpyeTca nocnae OTKAYEHUA BBOAHOMO
BbIK/toYaTena (nosasnsetcA curHan «OTKAKOYEHO»), MPU OTCYTCTBUM curHana «Ucw» u
HannumMm curHana «Uscrp».

Kpome Toro, napannenosHo curHany «OTK/1 no ABP» dpopmupyetca curHan «He-
ycnewHoe ABP», ecnn curHan Ha BKNHOYEHUA CEKLMOHHOIO BbiKAtoYaTena He chopmu-
poBasca paHee, Yem «Tcbp aBp».
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Cbpoc Tpurrepa 1 610kMpoBKa paboTbl anroputma ABP ocyliecTBaseTca npu:
®  KBUTMPOBAHUM;

e nosAsneHnn curHana «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. PacnosioxKeHue ycTaBokK
B MEHI0 YCTpOCTBa 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 - BBoe,/BblBo,q aBTOMa- /4 ) Boa ABP
TUKU U3 OeNCTBnA
B242 - Cnocob nycka ABP 8; 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
cul
B247 - MecTo yctaHOBKM TH cuw Mecto TH
/10 BBOJA

Tabnvua 4.2.2 — TexHU4Yeckne napameTtpbl ABP

HaumeHoBaHue Awnana3soH JANCKpeTHOCTb 3aBopckoe 0O603HaveHue
napametpa 3HauyeHui 3aAaHuA 3HauYeHue B MEHI0
YcTaBKka cpabatbiBaHuMA
No HaNpPAXXeHWIo BO BTO- 0,2-100 0,1 50 Ucp

PWYHBIX BEAMYMHAX, B
KoadduumeHT Bo3spata

1,05
NYCKOBbIX OPraHoB
YcTaBKa Nno BpemeHu ro- 0-300 0,01 10 Trot
TOBHOCTH, C
YcTaBKa Nno BpemeHu 0-300 0,01 5 Te6p
cbpoca, ¢
YcTaBKa no BpemeHu 0-300 0,01 1 Tep

CpaﬁaTblBaHMH, C
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B241 TroTABP 0/4c
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B241

Trot ABP
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PucyHok 4.2.1 — dyHKuMoHanbHas cxema ABP
Tabnnua 4.2.3 — MecTopacnonoxKeHue yctaBok ABP B meHto ycTpolicTBa
FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3
YcTtasku P3nA > Ycraskn 1/2 > ABP / BHP
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Uaep
i
1
L
<
Uc 7y
Heucnp LIH >
Uasp &g
—
Usc U<
B4 1epaBP
U< — — = —_Nyck ABP
Uca

Jil] IUBCTp T

Myck MT3 >

(o8 |PaspABP >—

PucyHok 4.2.2 — ®yHKLMOHaNbHaA cxema pOpMUMPOBaHUA CUTHaNa nycka ABP

Mocne BKAOYEHMA CEKLMOHHOrIO BbiKAtoYaTenAa no ABP yCcTaHOBUTCA B COCTOAHME NIO-
rMYECKO eMHULbI TPUITEP, BbIXOA, KOTOPOro CBA3aH C NepBbIM BXOAOM 3/1emeHTa «U»
B uenun «OTK/1 CB no ABP». Ha BTOpoOI4 BX0A, 3TOro 3/1eMeHTa NocTynaeT paspeLuatowmi
curHan «Myck Bo3BpaTta», KOTOPbI GopmUpyeTcs NPU HaIMYUKN TPEX CUTHANOB:

e «Ucw» — curHan, KOTopbIN NOATBEPXKAAET HAIMUME HAaNPAKEHWUA Ha CEKLUM NO-

cne ABP;

o  «OTKNKOYEHO» — CUTHAJ, KOTOPbIA GUKCUPYET OTKNHOYEHHOE NOOXKEHUE BbIK/IO-

YyaTena BBOAQ;
e «UBB» — CUIHan, KOTOPbIM YKa3blBAaeT HAa Ha/IMUuME HANPAKEHMA HA NUTAIOLLEM
Kabene 3a OTK/NOYEHHbIM BbIK/tOYaTeNEM BBOAA.

Mpu NOABNEHUN HANPAXKEHUA Ha NUTalOLLEM Kabesie OTKAOYEHHOM ceKuumn chopmu-
pyetca curHan «lyck Bo3spaTa» v NpPoM30NAeT BKAOYEHWE BbiK/OYaTeNa BBOAA, a 3a-
TEM — OTK/IIOYEHME CEeKLMOHHOTIO BblK/IoYaTena. BO3MOXHO TaKke M3MeHUTb NOpAdoK
paboTbl BHP — oTkatoueHmne CB u, nocne aToro, BK/AOYEHME BbIK/OYaTENA BBOAA.

Takum 06pasom, aBTOMaTUYECKMI BO3BPAT cxeMbl nocne ABP BO3MOXKeH TONbKO Npu
Ha/ZIMYMM KOHTPOA HaMNpPAXKEHUA Ha BBOAHOM Kabene (curHan «UBB») OTK/IIOYEHHOM Cek-
umn.

Cbpoc Tpurrepa ocylectsafeTcs curHanom «Cépoc Bo3Bpata», popmupytommeca
no cxeme «U1N» curHanamm «Cépoc MY» n «OTK/ CB no ABP».
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PucyHok 4.2.3 — ®yHKunoHanbHan cxema BHP

Tabnnua 4.2.4 — KoHourypaumoHHsble Kntoun BHP

<10 BHP |

OTKJ CB no BHP

HaumeHoBaHue KoHUrypa- AvanasoH 3aBopcKoe 0O603HayeHue B
LLMOHHOTO K/loYa 3HaYeHu 3HayeHue MEHI0
B247 — KoHTpONb NonoxeHuna /4 ) KoHtpons CB
CB
B249 - B -
9 BO{I,/BbIBO,EI, aBToMa e+ ) Baoa BHP
TUKM U3 AeNCTBUA
B250 — Cnoco6 paboTsl BHP 6es nepepbisa Ges nepe- Pabota BHP
nepepbiB NUTaHWA pbiBa
Tabauua 4.2.5 — TexHnyeckne napameTpbl BHP
HaumeHoBaHue Awvana3oH JAMCKpeTHOCTb 3aBopgckoe 0O603HayeHue
napamerpa 3HauyeHui EEVELTZE] 3HaYyeHue B MEHI0
Y
CTaBKa No BpemeHu 0-300 0,01 5 Tep
cpabaTbiBaHua, ¢
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4.2.2 ABTOMaTU4ecKoe NoBTOPHOE BKAOYEHUE

YCTpOIACTBO NO3BO/IAET aBTOMATUYECKM BK/HOUYATb BbIK/HOYATE b MOC/E €70 OTK/OYE-
HWA KaKoW-1M60 U3 3aLWmT 40 YeTbipex pas (YeTbipexkpaTHoe AMB). YNpaBAaoLWMMM CUT-
Hanamu ana AlNB asnatoTca:

1) «3anpet AMNB».

[aHHbIt curHan 3anpewaeT gelictene AMNB no BbibpaHHbIM 3aWMTam, Npu OTCyT-
CTBMM Pa3peLLatoLLero CMrHaia oT Katoua ynpasneHus (curHan «Pasp AMB»), npu Heuc-
NPaBHOCTAX BbIK/OYATENA U Lene ynpaBaeHna, Npu HEUCNpaBHOCTAX YCTPOMCTBA 3a-
LMTbI, NPY BbIBELEHHOM BHYTPEHHEM MPOrpaMMHOro Katoye (PucyHok 4.2.4).

2) «FoToB AMNB».

MosABneHWe AaHHOTO cMrHana paspeluaeT geictene AMNB nocne Habopa BpemeHU ro-
TOBHOCTH, a TakKe cbpacbiBaeT AlNB B UCXO4HOE COCTOAHME NOC/E YCMEWHOro BKAYe-
HuA. FloToBHOCTbL AlNB K paboTe cbpacbiBaeTcA Npu NnepepbiBe B MUTaHUM YCTPOWUCTBA, NPy
KBUTUPOBAHUM, NMPWU OTKAHOYEHHOM BbIK/lOYaTENle U NpPU NOSABIEHUU CUTHANA «3anpeTt
AMNB».

3)«Myck AMB».
CurHan nycka AMNB 3anyckaeT paboTy aBTOMATUKM MOBTOPHOIO BK/IKOYEHUS, ECN Bbl-
NOJIHEHbI CeaytoLMe yCnoBuA:

® nocne BKAOYeHUA BB HabpaHa BblAEP!KKA BPEMEHWN FOTOBHOCTM, NOABUCA CUT-
Han rOTOBHOCTU W BbIKAOYATENb NPOAO/IKAET OCTaBaTbCA BKAOYEHHbIM (Pucy-
HOK 4.2.5);

®  OTCYTCTBYI CUrHa/bl KBUTUPOBAHMWA U 3anpeTa NycKa;

e BB rotos K KOMMyTauum;

®  BbIK/ItOYATENb YCNELWHO OTKAOYMACA C BO3BPATOM CpaboTaBLLei 3aLumTbl.

BktoyeHue no AMB Mo3KeT BbITb C KOHTPOIEM HaNPAXKEHNA COOPHbIX LWNH 1 6e3 KOH-
TpoAnsa. s aToro npeaycmoTpeH NPorpammHbIn Katod (Tabavua 4.2.6), KoTopblii BBOAUT
[AONONHUTE/IbHOE YCI0BME MYyCKa MO NOABAEHWUIO cMrHana «Ucw».

MpKn OTCYTCTBUM HanpsAMKeHMA COOPHbIX WWH B TedeHne BpemeHun «Tcbp AMB» duk-
cupyeTcs HeycnelwHoe AlB, KoTopoe 3anpeLlaeT AanbHenwyo paboTy aBTOMATUKKU Mo-
BTOPHOTO BK/IOYEHUSA.
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PucyHok 4.2.5 — dyHKLMOHaNbHas cxema AlNB

TexHuuyeckne napameTpbl AMB npusegeHbl B Tabnuue 4.2.7. PacnonosKeHue ycTaBoK
B MEH!0 yCTpoicTBa NpuseaeHo B Tabauue 4.2.8.
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Tabnnua 4.2.6 — KoHouUrypaumoHHsblie Katoum AlNB

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 - B232 - 3anpet AlB ot /+ + HassaHue
AeicTBMA 3aWwmT 3aWunThI
Tabnuua 4.2.7 — TexHnyeckne napametpbl AlB
HaumeHoBaHue Awvana3soH JAncKpeTHOCTb 3aBopckoe 0O603HaueHue
napamerpa 3HaYeHu 3apaHuA 3HaYeHue B MEHI0
Ki
Konunyectso uuknos AlNB 1-4 1 1 0/IMHECTBO
LUMKNoB
YcTaBKa no BpemeHwu ro- 0-300 0,01 30 Trot
TOBHOCTHU, C
YcTaBKa no BpemeHu 0-300 0,01 120 Te6p
cbpoca, ¢
YcTaBKa No BpemeHun
cpabatbiBaHua AMB-1, ¢ 0-300 0,01 05 Tep ANB-1
YcTaBKa no BpemeHu
cpabatbiBaHua AMB-2, ¢ 0-300 0,01 10 Tep AMB-2
YcTaBKa no BpemeHun
0-300 0,01 60 Tcp ANB-3
cpabatbiBaHumsa AMB-3, ¢ ’ cp
YcTaBKa no BpemeHu
- 1 Tcp ANB-4
cpabatbiBaHua AMB-4, ¢ 0-300 0,0 60 cp
Tabnnua 4.2.8 — MecTopacnonoskeHue ycTaBok AlNB B meHI0 ycTpolicTBa
FnaBHOe meHI0 MogmeHio 1 NMogmeHio 2 MopmeHto 3
YcraBku P3nA -> YctaBkn 1/ 2 - ANB - 3anpet AMNB
n
Ycrasku P3nA -> Ycraskn 1/ 2 -> ANB -> A;F;aMEprI
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4.2.3 AYP/YANB

ABTOMaTMYECKan YaCTOTHaA pasrpyska npegHasHavyeHa ANA OTKAYEHUA YacTu He-
OTBETCTBEHHbIX NOTPE6GUTENEeN NPU BO3HUKHOBEHUN AedUunTa aKTUBHOMW MOLLHOCTU B
3HeprocucTeme.

MpeaycmoTtpeHo Tpu ctyneHn AYP:

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

MOXXHOCTbO 6IOKMPOBKMN MO CKOPOCTU CHUNKEHUA YaCTOTbI;
e AYP-2 - aBTOMATMYECKAn YAaCTOTHasA pa3rpy3Ka C BblAEPKKON BpeMeHU;
e AYP-3 - aBTOMaTMUYeCKan YacTOTHaA Pasrpyska No CKOPOCTU CHUXKEHUA YaCTOTbl.

MepBas cTyneHb NPUMeEHAETCA B KayecTBe bbicTpoaeicTaytowein AYP ana npekpatle-
HUWA NpoLecca CHUXEHNA 4acToTbl. BTopaa cTyneHb npumeHaeTca nuam Ana nogbema ya-
cTOTbl Nocne genctama AYP-1, uam npu measIeHHOM CHUMKEHUM YacToTbl. TPETbA CTyNeHb
npUMeHAeTca Npu AeduunTax akTMBHOM MOLLHOCTM, KOTOpble COMPOBOXKAAOTCA 60/b-
IO CKOPOCTbO CHUMEHMWA YaCTOTbl.

PaboTta ctyneHeit AYP paspeluaeTca Npy Ha/MUYUKM CUTHaNA HA AUCKPETHOM BXo4e
«Pa3p AYP» U1 BKNIOYEHHOM MOJOKEHUM BbIKAOYATeNA (Hannume curHana «PMNB»). Mpu
BbIAB/IEHWUWN HEUCMPABHOCTM B LienAxX HanpaxeHus (curdan «Heucnp LH») paboTa asTo-
maTtukm AYP 6n1oknpyetca (PucyHkn 4.2.6 — 4.2.8).

Mpu ncnonb3oBaHMM BNOKUPOBKM (pPa3peLLeHUs) MO CKOPOCTU CHUMKEHWA YacTOTbl He
peKomeHAyeTca yCTaBKuU no BpemeHu meHee 0,3c.

[na paboTbl aBTOMaTUKN NOBTOPHOrO BKAoYeHMA nocsie AYP (yacToTHoe AMB, pucy-
HOK 4.2.9) Heob6x04MMO BBECTU COOTBETCTBYIOLWME HAacTpoliku AMB 1 paspewnTs paboTty
AMB nocne AYP (kntou «B226»).

Ucp AMF/MANB

Fep AYP-1 BnokdF  B158

PPl g —————<fyecAdp]
B157
. Tep AYP-1

Hewenp LIH - - -

- | g < aup-1]
(o8 JPasp AP > —t

B159
—I F—/ AYP

PNB > ~" —— AYP curw

PucyHokK 4.2.6 — ®yHKuMoHanbHas cxema AYP-1
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Ucp AMPMANB

< ﬁy:x AYP-2
1
B EE A4P-2
- Tep AWP-2

Hescnp L|,H>-
(a8 [PaspAur
PNB
PucyHok 4.2.7 — dyHKuMoHanbHas cxema AYP-2
Ucp AYPMATIB
e}V
Usce JU)
e
Fep AYP-3
& TTlyek A4P-3
< AUP
B162 | 1ep AUP-3
- (=] < AdP-3
Hewucnp LIH > ie {
.
IB |Pasp AuP ,
FrB p

PucyHok 4.2.8 — dyHKLMOHanbHasa cxema AYP-3

YcTpoiicTBO TaKke obecneumBaeT MpUem W BbINONHEHWE KOMaHZA OT BHELUHero
yctpoictea AYP 1 YAMB B COOTBETCTBUM C anrOpPUTMaMu, NPUBEAEHHbIMU Ha PUCYHKax
4.2.10-4.2.11.

[na paboTbl AYP nNo ABYM OUCKPETHbIM BXOAAM HEOBXOAMMO OAMH U3 BXOAOB Ha3Ha-
4nTb Ha PyHKLMIO « B AYP», a BTopoi — Ha «AB YAMB». Myck AYP ocywiecTsaaeTca npu
NOCTyMN/JIeHMUM CUTHANA Ha nepBbln Bxog,. Myck YAMB ocyuwecTenseTca nocne cpabartbiBa-
HuA AYP 1 npu noctynaeHun curHana Ha exog «/AB YAMNB». Ecan Ha Bxoge «AB AYP»
NpPOAOKAET MPUCYTCTBOBATL CUIHa, To paboTa YAMB 6aokupyetca.

98 27.12.31-100-23566247



PykoBoactso no skcnayatauunn MK3IM-Mwukpo 2.0

Mpu paboTe No oAHOMY AUCKPETHOMY BXOZy HEOBXOAMMO 334eMCTBOBATL TO/IbKO
OAMH OUCKPETHbIN BXOA, M Ha3HaunTb ero Ha dpyHKuuto «AB AYP». CpabaTtbiBaHue no AYP
NpPoOUCXoAUT NPU NOABAEHUN CUTHANA U ero yaepXKaHuu. Mpu CHATUM cUrHana c AUCKpeT-
HOro Bxoga npoucxogut nyck YAMB.

TexHunuyeckne napametpbl A4YP 1 YATMB npusegeHsl B Tabanue 4.2.10.

Ucp AMPMANE

Pabora AYP

Dwng YANB

PucyHok 4.2.9 — ®yHkuMoHanbHas cxema HYAMB

or T | TcpAYP-1
(16 _[mBA4P >t eI
3 |

Pabora AP

PucyHok 4.2.10 — ®yHKumnoHanbHaa cxema A4P no ogHomy /1B
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PucyHok 4.2.11 — ®yHKUMOHaNbHaAA cxema AYP no gsym 1B

Tabnunua 4.2.9 — KoHpurypaumoHHble katoun A4P n YATB

HaumeHoBaHue KoHUrypa- AunanasoH 3aBoackoe 0O603HayeHue B
LLMOHHOIO K/toYa 3HaueHui 3HayeHue MeHIo
BHyTp / BHewHui
B156 - Tun AYP/YAMNB no 1B / BHewHwit BHYTpeHHMI Tun A4YP/YANB
no 21B
B157 - Beoa/sbisog AYP-1 -/+ - Bsog AYP-1
B158 - bnokuposka A4P-1 no /4 ) B0k 1o dF
dF
B159 - [leiicTBUE aBTOMATUKMK OTKN
AUP-1 Curran OTKN CpabaTtbiBaHue
B160 - Beoa/sbisog AYP-1 -/+ - Bsog AYP-2
B161 - [leiicTBME aBTOMATUKM OTKN
AYP-2 Curnan OTKN CpabaTtbiBaHue
B162 - Beoa/sbiBog A4P-3 -/ + - Bsog AYP-3

100
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Tabnvua 4.2.10 — TexHnuyeckne napametpsl A4P n YAMB

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

YcTaBKa cpabatbiBaHMA
Nno HaNpPAXKeHNIo BO BTO- 0,2-100 0,1 50 Ucp
PUYHBIX BENUUYMHAX, B

KoadduumeHT Bosspata

0,95
MYCKOBbIX OPraHoB
YcTaBKa cpabaTbiBaHuA
no vacrote AYP-1, 1y 45 -55 0,01 49,20 Fcp A4P-1
YcTaBKa no BpemeHm
cpabatbiBaHmsa AYP-1, ¢ 0-300 0,01 03 Tep A4P-1
YcTaBKka 6/10KMPOBKM MO
CKOPOCTU CHUXKEHUA Ya- 1-20 0,1 10 dF 610K
cToTbl, Mu/c
YcTaBKa cpabaTbiBaHuMA
no vactote AYP-2, Iy 45 -55 0,01 49,30 Fcp A4P-2
ycraskagosgpatanosa- | 45 gg 0,01 49,50 FBo3s AYP-2
croTe AYP-2, 'y,
YcTaBKa no BpemeHm

- 1 2 Tcp AYP-2
cpabatbiBaHua AYP-2, ¢ 0-300 0,0 P
YcTaBKa cpabaTbiBaHuMA 4555 0,01 49 Fep AYP-3

no yactote AYP-3, 'y,

YcTaBKka cpabatbiBaHuMA
MO CKOPOCTU CHUMKEHMSA 1-20 0,1 5 dF cpab
yacToTbl, M'u/c

YcTaBKa no BpemeHu

- 1 Tcp AYP-
cpabatbiBaHua AYP-3, ¢ 0-300 0,0 03 P 3
YcTaBKa cpabatbiBaHuMA
YANMB, M 45 -55 0,01 49,90 Fcp YAMB
YcTaBKa no BpemeHu

_ 1 Tep YAMB
cpabatbiBaHusa YAMMB, ¢ 0-300 0,0 > P
KoadduumeHT Bosspata
NMYCKOBbIX OPraHoB Mo Ya- - - Fyct+0,1ly, -
cToTe
YcTaBKa no BpemeHu
cpabaTbiBaHWUsA OT BHeLL- 0-300 0,01 0,3 Tcp BHew AYP

Hero AYP, ¢
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Tabaunua 4.2.11 — MecTtopacnonoseHue yctaBok A4P/YAMB B meHto ycTpoincTea

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NoameHto 3
Ycrasku P3nA Ycraskn 1/ 2 AYP/YANB - Z:Eameprl
Ycrasku P3nA Ycraskn 1/ 2 AYP/YANB >  AYP-1
YctaBku P3MA YcraBkn 1/2 AYP/YAMB -> AYP-2
Ycrasku P3nA Ycraskn 1/ 2 AYP/YANB > AYP-3
Ycrasku P3nA Ycraskn 1/2 AYP/YANB i YAMB
YcTtasku P3nA Ycraskn 1/2 AYP/YAMB > BHewHnin AYP

4.2.4 YPOB

YPOB popmupyeT curHan Ha OTK/IOYEHME BbIKAHOYATENA OCHOBHOMO U PEe3epBHOrO
NUTaHUA NPU OTKase BbIK/JoYaTeNs cOBCTBEHHOTO NPUCOeAMHEHUA NpU cpabaTbiBaHWUM
3awmT. B anroputme YPOB HekoTopble 3aLMTbl 3aKpenaeHbl « KeCTKO», He0BX0ANMOCTb
BBOAA APYrUX CUrHAMOB 3aLLUT ONpeaenseTcs 06CNyKMUBaOLWMM NepcoHanom (PUcyHok

4.2.12).

Mpwu cpabaTbiBaHUK 3aWUT ycTaHaBamBaeTcA Tpurrep YPOB, KoTopblit copacbiBaeTca
TO/IbKO NPW yCNewHOoM OTKAOYEHUM BbiKAtoYaTens. O6 oTKase BbikatoyaTene byaeT ceu-
[eTeNbCcTBOBaTb Hanumne curHana «Myck YPOB no I», KOTOPbIN NOABASETCA NpU NpoTe-
KaHMM TOKa Yepes BbIK/YaTeNb NPUCOEAUHEHWA, U NPU OTCYTCTBUM curHana «PMO».

TexHuuyeckue napameTpbl YPOB npuseseHbl B Tabnvue 4.2.13. PacnonoxeHue ycTa-

BOK B MEHI0 YCTPOICTBa NpmeeaeHo B Tabavue 4.2.14.

102
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T <Bhnew YPOB
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(OB [ewew vroB2 B191 Myck YPOB
YPOB
-MT3—1 — TR Tcp YPOB 01c
[ ] YPOB
R EI
YMT3-3
P>
Sh3 B192
Icp YPOB
331 B193
332 sror B191
|
so B195
[Bo1 >l
BO-2 B197
BO-3 —

PucyHok 4.2.12 — ®yHKumoHanbHaa cxema YPOB

Tabnvua 4.2.12 — KoHdpurypaLmoHHble Katoun YPOB

HaumeHoBaHue KoOHUrypa- Awvana3soH 3aBoacKoe 0O603HayeHue B
LLMOHHOTO KAloYa 3HauyeHui 3HauYeHue MeHI0
B191 - BBoe/BblBo,q aBTOMa- o+ ) Beoa YPOB
TUKW 13 geincTeuna
B192 — B197 — MNyck YPOB ot /4 HasBaHue
3aLmT 3alLmMThI
B199 - NMyck no ToKy gna )+ . Myck no | gna
BHewHero YPOB BH.YPOB
B200 - MNMyck YPOB Mo toky / PNO Mo Tory Myck YPOB

27.12.31-100-23566247
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Tabnnua 4.2.13 — TexHu4yeckune napameTtpbl YPOB

HaumeHoBaHue DOunanasoH | [AuckpetHocTb | 3aBoackoe | O6o3HaueHue
napametpa 3HaYeHu 3agaHuA 3HaueHune B MEHI0
Tok cpabaTbiBaHUA BO 0,1-200 0,01 05 lep
BTOPUYHbIX BEIMYUHAX, A
YcTtaBKa No BpemeHun
P 0-300 0,01 1 Tep

CpaﬁaTblBaHMﬂ, C

Tabnnua 4.2.14 — MectopacnonoxeHue yctaBok YPOB B MeHt0 ycTponcTaa

FnaBHOE meHI0 Moamexio 1 NoameHto 2 NoameHto 3

YctaBku P3MA -> Ycraskn 1/2 -> YPOB

4.2.5 OTKNOYEHUe OT BHELLUHUX 3aLLUT

[nA BbINONHEHMA KOMaHA OTKNOYEHMA OT BHELHMX YCTPOMCTB NPeayCcMOTPEHO Tpu
CUTrHaNa BHELLUHEro OTK/AYeHUA (PUCYHOK 4.2.13), KOTopble MOTYT 6biTb HACTPOEHbI:

® CWHBEPCHEN CUTHANA OT AUCKPETHOTO BXOA3;

e C [AeliCTBMEM Ha CMTHaN UK Ha OTKAYeHue (Tabanua 4.2.12).

TexHuyeckvne napameTpbl 3almMTbl NpuseseHbl B Tabavue 4.2.16. PacnonoxkeHue
YCTaBOK B MEHI0 YCTPOICTBa npueeaeHo B Tabanue 4.2.17.

:

PucyHok 4.2.13 — ®yHKUMOHANbHAA CXeMa BHELLHEro OTKAYEHUSA

[ns BHEWHel 3aWnTbl NpeaycMOTPeH BBOZ CO0bLeHUs, KoTopoe byaeTt oTobpa-
»KaTbCA NpU ee cpabaTbiBaHMUW. BBOZ OCYLLECTBAAETCA TONIbKO C MOMOLLbIO MPOrpammbl
Ha MK.
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Tabnvua 4.2.15 — KoHdurypaumoHHble katoun BO-1, BO-2 1 BO-3

HanmeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HaueHue B
LLMOHHOrO KAloYa 3HaA4YeHUMn 3HauYeHue MeHI0

B171,B176,B181-B -

! ’ R BoA/Bbl -/ + - BBoZ 3awwmTbl
BOJ, 3aLUMTbl U3 AelCTBUA
B172,B177, B182 - einctene OTKN OTKN CpababiBatme
3aLMThbI CurHan
B173, B178, B183 - UHBepcua

-/ + - NHBepcua B

CUrHaNa OT AUCKPETHOro

Tabnnua 4.2.16 — TexHnyeckme napameTpbl BO

HaumeHoBaHue Awvana3soH AMCKpeTHOCTb 3aBopgckoe 0O603HaueHue
napametpa 3HaYeHun 3agaHuA 3HauyeHue B MeHIo

YcTaBKa no BpemeHun

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

Tabnnua 4.2.17 — MecTtopacnonoxeHue yctaBok BO B MeHI0 yCTpoICTBa

TnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

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

YctaBku P3MA -> Ycraskn 1/2 -> BO-2

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

4.3 dyHKUMM ynpaBieHUA BbiKAOYaTenem

1) OnpegfeneHne NONOXKEHNA BbIKAOYATENS.

DYHKUNA OTCNEKMBAHMA MONOXKEHUA BbIKAOYATENA MpefHa3HayYeHa O1A KOPPEeKT-
HOW paboTbl aBTOMaTUKK, cpabaTbiBaHWA 1 BO3BpaTa 3almMT. KOHTpoAb nonoxkeHus BB
MOXKET OCYLLEeCTBAATLCA CAefyoWnMmM cnocobammn (onpesenseTca nosioXeHnem npo-
rPaMMHOro Ktoua):

e o curHanam «PMO» n «PMNBy;

e TONbKO NO «PMNOY»;

e TO/MbKO no «PMNB»;

® 10 TOKY Harpysku;

® He OTC/NeXuBaeTcA.
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MonoskeHue BbikAoYaTens (PucyHok 4.3.1) otobparkaeTca curHanamm « BkaoueHo»
1 «OTKNIOYEHO», KoTopble GopMMpylOTCA No curHanam «PMO» u «PMB». BkaoueHHOMY
nonoxeHuto BB cootsetcTByeT KombUHauma: «PMO» — nornyeckunin «0», «PMB» — noru-
yeckaa «1». OTkAoYeHHOMY nonoxKeHuto: «PMO» — normnyeckasa «1», «PMB» — nornye-
CKuiA «0».

Ecnn nonoxkeHne BB He oTcnexusaeTca, TO IOFMKa ynNpaBaeHUA U UAarHOCTUKU Bbl-
KNtoyaTens, a Tak¥Ke afropuTMbl aBTOMATUKK, BOKMpYOTCA.

IHarp

Tl>
Ca— 1
Tl >
R
o>
S11
[nB [nB Pno —t PMO
[ ol [
1]
Eﬁ— -
3| ||
4
S11
[n8 [mePnB —— PMB
3 Imeno > 1 40
[Herpyasa >———— 21 |
0> 3 |_]

4
PucyHok 4.3.1 — dyHKUMOHANbHAA cXxema onpeaenieHusa nonoxeHma BB
Tabnnua 4.3.1 — KoHPUrypaumMoHHbI KoY onpeseneHuns noaoxKeHus BB

HaumeHoBaHue KoHpuUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B
LLMOHHOTO KAloYa 3HauyeHui 3HauYeHue MeHI0
PNO/PMNB
PNo
511 - Onpepenenue nonoxe- PMB PNO/PMB Monoxetme BB
HuA BB
no ToKy
HeT
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Tabnvua 4.3.2 — TexHUYeckne napameTpbl onpeseneHns nonoxeHmsa BB

HanmeHoBaHue Avana3oH | [MCKPeTHOCTb 3aBogckoe | O6o3HaueHue
napametpa 3HauYeHuin 3apaHuA 3HayeHune B MEHI0
TOK HarpysKku Bo BTOpWY-
Py P 0,1-200 0,01 1 TOK Harpysku
HbIX BesM4MHax, A

Tabnvua 4.3.3 — MecTopacnonoxKeHne ycTaBoK ANs NosioxKeHus BB B meHto ycTpolicTBa

FnaBHOe meHI0

MogmeHio 1

MoagmeHio 2

MoameHto 3

YnpasneHue

BB >

2) KBuTHpoBaHue.

dYHKLMA KBUTMPOBaHMA NpeaHa3HadYeHa ana cbpoca cpaboTaBLUMX 3aLLMT, BO3BpaTa
ABTOMATMKM B UCXOLHOE COCTOAHME M CbemMa CBETOAMOLHOM CUTHAAN3ALMUMN.

KBUTUPOBaHME MOKET MPOU3BOAUTLCA BPYUYHYHO KHOMKOW C Ny/bTa ynpasaeHus (cur-
Han «C6poc MY»), KomaHAHOM KBUTMPOBaHUSA Yepe3 USB (curHan «C6poc USB»), KomaH-
001 KBUTUPOBaHMA cuctembl ACY TN (curHan «C6poc TY») n KOMaHAOWM OT KAko4a ynpas-
NeHUs No AucKpeTHomy Bxogy «OTKJ/1» npu OTKAOYEHHOM BbikAtouaTene (PUcyHOK

43.2).

[Orovero > & | ste
m Joran  —{T7]

[ny [ cépoc ny
| RS485I Cb6poc TY

[usB] copoc USB

<KBUTUPOBaHUE

PucyHok 4.3.2 — dyHKUMOHaNbHAA cXxema KBUTUPOBAHUA

27.12.31-100-23566247
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3) PyyHoe ynpas/iieHne BbIKNOYaTeNleM.

Py4yHoe ynpaBieHue BbiKAOYaTENIEM OCYLLECTBAAETCA CUTHAAaMK «PO» n «PB». [laH-
Hble KOMaHAbl MOryT 6bITb cGOPMUMPOBaHbI MECTHO M NO TeneynpasaeHuto. Teneynpas-
JNIeHMe oCyLLecTBAAETCA TONIbKO Yepe3 nHTepdelic RS485 ¢ nomouwpto ACY TN wam MK. B
CBOIO OYepeb MeCTHOe yNpaB/ieHME MOXKET OCYLLECTBAATLCA CeayoWMMmM cnocobamu:

®  OT AMCKPETHbIX BXOLOB YCTPOWCTBA;

®  OT KHOMNOK ynpasneHua BB Ha naHenun ynpasaeHMA yCTPONCTBOM;

e yepes nHTepdeiic USB c nomowpto MK.

B 3aBMCMMOCTM OT HAaCTPOEK AUCKPETHbIX BXOA0B « MY» 1 «TY» BbINO/IHEHWUE KOMAHA,
PYYHOrO yrnpaBaeHMUA MOXeT 6bITb OPraHM30BaHO HECKO/IbKMMM crnocobamu.

a) Bxog, «MY» HacTpoeH Ha [1B unun HacTpoeH Kak «scerga 1».

B Takom perkmume AUCKpeTHbIN Bxog « MY» Bcerga nmeet npuoputeT Hag B «TY» u
cocTosiHMe nocneaHero urHopupyetcs (PucyHok 4.3.3).

S15

i

Y JOTKNn

USB | OTKN
OTKN

|

My

)

Rrs4ss) OTKN TY

| S11=He KOHTp,

S15

i

BKN
BKN
BKN

B |g]
!l
NE

My

BKNTY

PucyHok 4.3.3 — ®yHKLMOHaNbHAA cxeMa py4YHoro ynpasieHusa BB npu npuopu-
Tete B «MY»
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6) Bxog «MY» HacTpoeH Kak «Bcerga 0», «TY» HacTpoeH Kak «Bcerga 1» mnam kKak
«Bcerga O».

B TakOM perkMme KoMaHZbl PyYHOrO BKIKOYEHWUS N OTKIOUYEHUA NO TeNeynpaBieHUto
BbINO/IHAIOTCA B 3aBUCUMMOCTM OT COCTOAHUA AUCKpeTHOro Bxoaa «TY». KomaHabl mecT-

HOTro ynpaBaeHua BbINOAHATCA Bcerga (PucyHok 4.3.4).
815

[ Jorn > —
38 Jotan >

OTKNTY

‘ S11=He KOHTP,

PucyHok 4.3.4 — PyHKUMOHANbHAA CXeMa PyYyHOro ynpasieHua BB npu HacTpolike
«MY» Kak «Bcerga 0»

8) Bxog «MY» HacTpoeH Kak «Bcerga 0», «TY» HacTPOeH Kak ANCKPEeTHbIN BXOA,
B TaKOM perkMme KOMaHZbl MECTHOTO BK/IOYEHWA U OTKNHOUYEHNA MMEIOT BPEMEHHbI I

nNpUYoOpUTET Hag KOMaHAaMu TeseynpasneHusa (PucyHok 4.3.5).

Tabnvua 4.3.4 — KoHOUrypauMOoHHbI KNkoY paspeLleHus ynpasaeHus BB ¢ nyabTa

HaumeHoBaHue KoHUrypa- Awnana3soH 3aBoacKoe 0O603HayeHue B
LLMOHHOTO KAloYa 3HauyeHui 3HauYeHue MeHI0

515 - Ynpasnexwue BB ¢ OTKN oTKN YnpasneHue BB ¢

nynbTa ynpasaeHUs yCTPOn- BKN nynbTa

Tabanua 4.3.5 — MecTopacnonioxKeHne ycTaBoK A1 HaCTPOeK ynpasneHms BB

FnaBHoe meHI0 MoameHio 1 MogmeHio 2 MopmeHto 3

YnpasneHue

BB 2
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OTKN TY

Pasp TY
sw
.|
= AU R
515 5 g
1
[usB]oTKN
(o8 Jotkn >
[rssss BN TY
.
s15 L g
ﬂ
\

USBI BN 0,02¢ — ‘SM=He KOHTP,
FEN B |

PucyHok 4.3.5 — ®yHKUMOHabHAsA cXeMa py4YHOro ynpasieHusa BB npu HacTpoiike
«MY» Kak «Bcerga 0» 1 HacTpolike «TY» Ha 1B

Tak, Npy yCTaHOBKE KAto4a TeneynpaB/ieHusa B NosoXeHue «3anpeleHo» (CurHan
OB «TY» MeeT COCTOsIHUE NOTMYECKOTO HyAA), pa3peLLaeTcsa TOIbKO MECTHOE yrnpas/e-
HWe BblKAtoYaTenem. Ecam, Hanpumep, obcayKUBatOLWMIA NepcoHan nocae paboT Ha npu-
coeauHeHUM 3abbln NnepeBecTy NOJI0XKEHME Ktoua TeneynpasieHus B coctoaHne «Pas-
peweHo», To onepatop ACY Tl moKeT yaaneHHo OTNpPaBUTb KOMaHAy Ha BO3BpaT «TY»
6e3 Bo3BpaTa NONOKEHUA KNtoYa. B pesynbTaTe 3TOro ycTaHaBAMBaeTCA TpUrrep ¢ Nams-
TblO, KOTOpPbIV BNOKMPYET MECTHOE ynpaB/ieHWe 40 TOro MOMEHTA, Koraa Kty paspe-
WeHWA TeneynpasneHve He ByaeT nNepekntoveH B creayloweit NocnesoBaTelbHOCTU:
«3anpeleHo» -> «PaspelleHo» -> «3anpeLeHo».

MecTHoe ynpaBneHwe BbiK/lOYaTesleM MOMUMO AMCKPETHbIX BXOAO0B BO3MOMXHO
TaKXe U C MOMOLLBIO KHOMOK YNpaB/ieHWUA Ha Ny/abTe yrnpaB/ieHUa ycTpoucTsom. Ona
3TOro Heo6x04MMO BBECTU COOTBETCTBYIOLLMIA NPOrpaMmHbIi Kntod (Tabaunua 4.3.4).

CnunCOK BO3MOKHbIX PEXXMMOB BbINOJIHEHUA KOMaH/, Py4HOTO yNpaBaeHua npuseseH
B Tabnuue 4.3.6.

110 27.12.31-100-23566247



PykoBoactso no skcnayatauunn MK3IM-Mwukpo 2.0

Tabnvua 4.3.6 — Bo3MOKHble peXXMMbl BbIMONHEHUA KOMaHA, PY4HOTO BKAOYEHUA

MecTtHoe
AB My ABTY ynpaenetive TeneynpasneHue
Bcerpa 1 UrHopupyetca PaspeweHo 3anpeweHo
OB MY =1 UrHopwupyetca PaspeweHo 3anpeueHo
OB MY =0 UrHopupyetca PaspeweHo Pa3speweHo
Bcerga O Bcerpa O PaspeweHo 3anpeweHo
Bcerpa O Bcerpa 1 Pa3peweHo PaspeweHo
ABTY=0
Bcerpa O TpMITep cBpoweH PaspeweHo 3anpeueHo
ABTY=0
Bcerga O TpUITep yCTaHoBAEH 3anpewgeHo PaspeweHo
Bcerpga O ABTY =1 3anpewgeHo PaspeweHo

4) BHewHsAsa 610KknpoBKa BB.

HasHavyaembiit Ha OB curHan «AB B/IK» npegHasHauyeH a1a 610KMPOBKU Nt0DbIX KO-
MaHZ, Ha BKAKOYEeHWe Bblk/oYaTens. MNpu BKAOYEHHOM NPOrpammHom Katode (Tabaunua
4.3.7) nosasnexve curHana «AB B/IK» yneT npuBoAnUTb K NPUHYAUTENIBHOMY OTK/IOYE-
HUto BB u ero nocneaytoleit 610kMpoBKe BrAtoUeHUA (curHan «OTK/ ot BJIK»).

S11=He KDHTE; >
BknioueHo - &

S12

— 1

 Ibrox 6K . ——OTKN o7 BIIK
nB IIIB BIIK 's|TS |
Keutupoeanue > R L]

< Bnok BJIK

PucyHok 4.3.6 — ®yHKLMOHAbHAs cXxeMa BHeLHel 6/10kupoBKy BB

Tabnvua 4.3.7 — KoOHOUTYPaLMOHHbIN KAtOY OTKAKYEHWUS OT 610KMPOBKM

HaumeHoBaHue KoHpuUrypa- AOwnanasoH 3aBoacKoe 0O603HayeHue B
LLMOHHOTO K/oYa 3HauyeHui 3HaYyeHue MeHIo

S12 - OTkntoueHwue BB ot

o -/+ - OTK/T ot BJIK
BHeLLHel 6/10KMPOBKM
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Tabnnua 4.3.8 — MecTopacnonoKeHume yCTaBoOK A1 HacTpoeK ynpasneHua BB

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NoameHto 3

YnpasneHue

BB >

5) BAOKMPOBKa BKAOYEHUA BbIKAOYATENA OT 3aLUUT.

Mpun cpabaTbiBaHUM 3aLLMT HA OTK/OYEHME yCcTaHaBAUBaeTcAa Tpurrep «baok oT 3a-
WUT», KOTOPbI BNOKMpPYeET fanbHeliwee pyyHoe BKAOYeHMe BB 40 MOMeHTa KBUTUPO-
BaHMA (PUcyHOK 4.3.7). O6CNyKMBaKOLWMIA NePCOHaN C MOMOLLbIO MPOrPaMMHbIX KaloYei
MOKeT BblbpaTb Te 3aLiMTbl, Noc/ie cpabaTbiBaHUSA KOTOPbIX NPU BKAOYEHUU BB KBUTK-
poBaHue He TpebyeTca.

Tabnnua 4.3.9 — KoHpuUrypaumnoHHblie Kaun 610KMpoBok PB

HaumeHoBaHue KoHpuUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B

LLMOHHOTO KAto4a 3HaYeHun 3HayeHune MeHI0
B301 - B331 - BAOKMPOBKM /+ + HassaHue 3a-
PB LWNTBI

Tabaunua 4.3.10 — MecTopacnonoxeHne ycTaBok A8 610KkMpoBok PB

FnaBHOe meHI0 Moamexto 1 NoameHto 2 NoameHto 3
YcTtasku P3nMA > Ycraskn 1/ 2 -> ESOKMpOBKM
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PucyHok 4.3.7 — DyHKUMOHanbHaA cxema GopMUpPOBaHMA cUrHana 610KMPOBKM OT

3awmT
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6) OTKNtOYEHME BbIKAOYATENS.

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

e OT 3aluuT;

®  MpU PYYHOM OTKIOHEHUU;

® [pW OTK/OYEHWM OT BHeLLHelN 6NOKMPOBKMN UAWN BHELLHEro CUrHana;

e o ABP;

KaK TONbKO CUNOBbIE KOHTAKTbI BbIKNHOYATENA PA3OMKHYTCA (MoABAseTcs curHan «OT-
KNKOYEHOY), TPUITEP BO3BPALLAETCA B UCXOAHOE COCTOAHWME, CHUMasA KomaHgy «OTK/
BB». MNpuHyanTenbHoe CHATUE CUrHaNa OTKIOYEHUA BO3MOMKHO C MOMOLLbIO CUrHana
«KButuposaHue».

(0B | Brew OTKI— 4
PO
GrnerE— | =N

S11=He Kourﬁi-
—_ OTKNBB

& OTKN BB

OTKNIOYeHO ——— 4 J
KenTuposarue \:,'—

PucyHok 4.3.8 — PyHKUMOHANbHAA cxema GOPMUPOBAHUA CUTHANA OTKAOYeHUA BB

7) BKntoyeHue BbiKAtOYaTENA.

Bk/itoueHue BbiKAoYaTens (curdan «BKJ1 BB») MOMKET OCYLLECTBAATLCA NpU nosBse-
HUK cnepyroLmMx curHanos (PucyHok 4.3.9):

e B UMKAe AMB (curHan «BK/ no AMB»);

® Mpu nojaye CMrHana OT BHELLHero ycTpoiicTea (curHan «BHew BKA);

® [0 py4YHOMY BKNIOYEHMIO (CUrHan «PB»);

e nocne pabotbl ABP (curHan «BKJ1 no BHP»).

[na UCKAOYEHNA HenpaBWbHBIX AEeNCTBUIA 06CNyKUBAOLWEro NepcoHana npeay-
CMOTpeHa HacTpamBaemas 6/10KMPOBKA pydyHoro BkatoueHua (PucyHok 4.3.10). Copoc
Tpurrepa B LLeNM BKAIOYEHUA BbIKNOYaTENA OCYLLEeCTBAAETCA MPU MOABAEHUU CUrHanNa
«PMB», cBUAETENLCTBYIOLEM 06 yCnewHOM BKAOYeHNUM, 1mbo Yepes 1,5¢c nocne popmu-
poBaHuAa curHana «BKJ1 BB».
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‘ S11=He KOHTpR

|BKI1 o BHP

[BKN no ANIB

58 [orewsin 17
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BKI1 BB

‘ BnokupoBska

OTKI1 BB

[PnB

|BKN BB

Ucw

PO

3anpert nyCK.:-:in;

PMNB

Bnok ot 3au.|wr>‘-
Bnok BNIK >
|3MH 6ok >
Heucnp BB >

BB He roTos >

——_Bnokuposka

PucyHok 4.3.10 — ®yHKLMOHaNbHan cxema GopMmUpPOBaHUA cUrHaNa BNOKMPOBKK

PB

[nAa npepoTBpaLLeHNa MHOTOKPATHBIX BK/IIOYEHWUI BbIKAIOYATENA Ha YCTOMYMBOE KO-
pPOTKOE 3aMblKaHME NPeAyCMOTPEH IOTMYECKUIt anemeHT «M» B Lenun cbpoca Tpurrepa,
Ha KOoTopbll NocTynatoT curHanbl «PB» u «OTK/1 BB». Mpu py4HOM BK/IIOYEHWUU B YC/IO-
BMAX OTCYTCTBMA BNOKMPOBKM curHan «PB» nocTynaet Ha NepBblit BXoA anemeHTa «U» 1

27.12.31-100-23566247
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yCTaHaBAMBAET TpuUrrep B cpaboTaHHOe cocTosiHMe (noasnseTcs curHan « BK/1 BB»). Ecan
BK/IOYEHME Npounsowno Ha K3, curHan «OTK/1 BB» byaeT coopmmnpoBaH Npu OTKAKOYe-
HWUK BbIKNtOYaTeNa oT 3awmT («OTK/ oT 3awwmT») 1 NoAaH Ha BTOPOW BXOZ, 31eMeHTa «M»,
Tem cambiM 06pasyn curHan Ha cbpoc Tpurrepa B Lienu BKAOYEHU BbiKAtoYaTens. Coop-
MWPOBAHHbIN CUrHan No 0b6paTHOM CBA3M CTAHOBUTCA Ha CaMOMOAXBAT U byaeT cylue-
CTBOBATb A0 TeX Nop, MOKA He ucyesHeT curHan «PBx». Takum ob6pasom obecneunsaeTca
OZLHOKPaTHOCTb BK/IFOYEHMA BbIKNOYATENA Ha YcTaHOBMBLLeecs K3 npu oagHOBpeMEHHOM
Hannuum curHanos «PB» n « OTK/1 BB».

Tabnnua 4.3.11 — KoHoUrypaumMoHHbIe KNHYM HAacTPOEK BKAoYeHMA BB

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HayeHue B
LLMOHHOTO K/o4a 3HaYeHu 3HaYyeHue MEHI0

S13 - BnoKMpOBKa BKIOYEHUA /+ Bnokunposka PB

BB npu otcyTtcTemm Ucw no Ucw

Tabnnua 4.3.12 — MecTtopacnonoKeHne yCcTaBoK HaCTPOMKM py4yHOro BKAOYeHUs BB

FnaBHOe meHIo MogmeHio 1 MogmeHio 2 NopmeHto 3

Ynpasnenue

BB >

4.4 dyHKUUM AMArHOCTUKM BbIKAlOYaTens

1) HecooTBeTcTBME Lienei ynpasaeHna n rotoBHocTs BB.

HecooTBeTcTBUE Lenen ynpaBaeHMa yCTPOMCTBO GUKCUPYET B C/lydae COBNAZeHUA
curHanos «PMO» u «PMB» No ncTeueHMM BblAEPKKM BpeMeHn «THUY» (PucyHok 4.4.1).

PMNB 4 &
1
D&
1 HLY
Sii=keroHp>——————————— 4]
BB He rotos

1 & TroT BB

[ < Hewcrp WNBY

. s2
ng I Koutpons BB

PucyHok 4.4.1 — ®yHKLMOHaNbHas cxema popmMpoBaHua cnrHanos «HLLY »,
«Hemcnp LUM/BY» n «BB He rotoB»
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Tabnvua 4.4.1 — TexHuyeckune napameTpsl HLY n rotoBHocTM BB

HaumeHoBaHue AunanasoH | [MCKpeTHOCTb 3aBoackoe | O6o3HaueHue
napamerpa 3HaA4YeHUM 3aAaHuA 3HauYeHue B MEHI0
YcTaBKa no BpemeHu 0,5-30 0,01 10 Tep HLLY
cpabaTtbiBaHuA, C
Bpems rotoBHocTH BB, ¢ 0-30 0,01 15 Trot BB

Tabnunua 4.4.2 — MectopacnosioxeHue yctasok HLLY n rotoBHocT BB B MeH10 ycTpoit-
cTBa

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

YnpasneHue

BB %

Tabavua 4.4.3 — KoHdurypaumoHHble Katouv curdana «Heucnp LLUM/BY»

HaunmeHoBaHue KoHpuUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B
LLMOHHOTO K/toYa 3HaYeHun 3HaYyeHue MEHI0
S2 — HBepcuA BXoAa KOH- npamow .
P A P . npamom KoHTponb BB
Tponsa BB MHBEPCHbIN

B ycTpoiicTBe NpesyCMOTPEH KOHTPO/b HaIMYUA HAMPAXKEHUA Ha LWMHKaAX NUTaHUA
3/IEKTPOMArHUTHOTO W/IM 3NEKTPOMOTOPHOTO NpMBOAA BbikAtouaTena (curHan «KoH-
Tposb BB»). Mpu ncnonb3oBaHUM BbikAOYaTeNs ¢ 6710KOM ynpasieHus, Ha Bxoa, « KoH-
Tponb BB» pekomeHayeTcs 3aBeCTU BbIXOA, UCNPABHOCTU B610Ka ynpaBaeHus.

B cnyyae nponafaHusa HanpsxKeHa Ha LUMHKaX MUTaHUA YCTPOUCTBO GOpPMUPYET CUT-
Han «Heucnp LUMN/BY>» c BblaepKKoi BpemeHu «TroT BB» (PucyHok 4.4.1).

AKTVBHOE COCTOAHME AWUCKPETHOTO BXOAA MOMKET OblTb MU3MEHEHO C JIOTMYECKOTO
HY/IA Ha JIOTUYECKYI0 eMHMLY C MOMOLLbIO NporpammHoro Kkatova (Tabnauua 4.4.3).

2) OTKa3 BbIKAlOYaTENA.

B cnyyae nNpoao/KUTENbHOCTM MMMNYNbCa KOMaHAbl Ha BKAtOYeHWe (curHan «BKJ1
BB») unun Ha oTktoueHune (curHan «OTK/ BB») 6onee 1 cekyHAbl yCTPOUCTBO chopmu-
pyeT curHan «OTKas BB», KOTOpbI CBMAETENbCTBYET 06 OTKa3e BbINOJHEHUA BblKtOYa-
TeNem COOTBETCTBYIOLEN KOMAHAbI.

MapannencHo curHany «OTKas BB» ¢popmupyetca curHan «3awmrta IM», KOTOPbIN
npy Heo6X0AMMOCTU KOHPUIYPUPYETCA HA BbIXOAHOE pesie YCTPOWUCTBA U AeWCTBYET Ha
HEe3aBUCMMbIN pacLenuTeNlb OTK/IOYEHUA aBTOMATUYECKOTO BbIKNOYaTeNA, NUTAIOLLEro
onepaTtuneHble Lenu BB, ¢ Lesibio 3aLmMTbl 31eKTPOMarHMTOB BKAOUYEHUA/OTKAoYeHNA BB
M BbIXOLHbIX KOHTAaKTOB BK/IKOYEHWA/OTKNHOUYEHMA 3aLMUTbI OT 3a/IMMNaHUA.
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PucyHok 4.4.2 — ®yHKLMOHaNbHas cxeMa pOpMUpPOBaHUA CUrHaNa OTKa3a BB

Tabnnua 4.4.4 — KoHoUrypaumoHHble Kum cMrHana oTkasa BB

HaumeHoBaHue KoHUrypa- AwuanasoH 3aBoacKoe 0O603HauyeHue B
LLMOHHOTO KAtoYa 3HauyeHui 3HauyeHue MeHI0

S3 - Beo, HKLMM 3aWmThI

M A dyHKY - -/ + - 3awmTa M

3) Camonpoun3BoJ/ibHOE OTK/IIOYEHUE BbIKAtoYaTen .

CamonpounsBoabHbIM OTKAOUYeHNeM BB (curHan «CN OTK/») cuntaeTcs oTKAOYEHNe
BbIKNtOYaTENA B 06x04 ycTponcTBy. CpaboTaHHbIM TpUrrep B ormyeckoit Lenoyke «CM
OTK/1» cBnaeTensCcTByeT O BKAIOYEHHOM NONOXKeHMM BB. Bbixoa Tpurrepa cBA3aH c nep-
BbIM BXOAOM 3/1iemeHTa «M» 1 nogaeT Ha Hero curHan «1». Ecan Ha BTopom Bxoge asne-
MeHTa «M» noasutca normueckas «1» (curHan « OTKAKOYEHO») U NPU 3TOM TPUITEep He

cbpocuTea, To ¢ BblaepKKoi 0,2¢ ycTpoicteo chopmupyet curHan «CM OTK».

Mpv BbIBEAEHHON GYHKUMM CAMOMPON3BONLHOTO OTKAOYEHMA aBapWiHbIM NpPOTO-
KON He dopmMupyeTca, @ B MPOTOKOJIAX OTKAOUeHUsA BB byaeTt cpopmmpoBaH NpoToKon

MeXaHN4YeCKOro OTK/IlYEHUA.

®uke. BKI
= 1 &
[OTKN BB 1 jR
0z g

Mex OTKI
CNOTKN

HLY

‘ OTknloyeHo

PucyHok 4.4.3 — ®yHKLMOHaNbHasA cxemMa pOpMUpPOBaAHUA CUTHaNa OTKa3a BB
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Tabnvua 4.4.5 — KoHoUrypaumoHHsblie Katoum curdana CN OTKA

HanmeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HaueHue B
LIMOHHOTO KAloua 3HaueHui 3HaueHue MeHI0
S1 - Beog, dyHKumm CN OTKA -/ + - CMn OTKN

4) HeucnpasHocTb BB.

CurHan «Heucnp BB» nosasnsetca npu BbIABAEHUU YCTPOMCTBOM t060M U3 Bblle-
YKa3aHHbIX HeucnpasHocTen. Mpu NoABAEHNM JaHHOMO CUFHaa ocyLecTBaAeTcA 6NoKu-
POBKa Py4yHOro BKAOYEHUA BB 1 610KMpoBKa paboTbl GYHKLMIA aBTOMATUKKM 4,0 MOMEHTA
UX yCTpaHeHuA 1 cbpoca 3awuTbl (Tabavua 4.4.4).

Hewncnp BB
| Hewenp WVBY 1 shs
— Hewucnp BB
RIM
HLLY
[cn oTkn

KenTuposaHue

PucyHoK 4.4.4 — dyHKLMOHaNbHaA cxema GOPMMPOBAHUA CUFHANA HEMCNPABHOCTU
BB
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4.5 ®YHKUMUKN CUTHANNU3aLUN

dopmupoBaHMe CUrHaNOB curHanmsaunm «Asapua», «OTK/ ot 3awmT», «Bbi3oBy,
«Heucnp» MOXKHO npocneanTb No GyHKLMOHANBHOW cxeme, NpeacTaBieHHON Ha Pu-
CYyHKe 4.5.
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PucyHOK 4.5 — dyHKLMOHaNbHan cxema GOPMUPOBAHUA CUTHANOB
cUrHanmM3sauum
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4.6 Jlornka cBo604HO NporpaMmmUpyembIx pese
BbIxoZHble pesie MoryT 6bITb HACTPOEHbI HECKOIbKUMU crnocobamu:
® CMNOMOLLbIO BbIBPAHHbIX CTaHAAPTHbIX WabN0HOB;
e CMOMOLLBIO PYYHOTO NPOrPaMMUPOBAHUA.

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

Tabnnua 4.6.1 — CtaHAapTHble WabaoHbI 418 HACTPOMKM BbIXOAHbIX pene

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 MK3IM bes ¢pukcaumm
Bbizos Bbizos bes ¢pukcaumm
Hencnp MK3N Hencnp MK3M bes ¢pukcaumm
Hewcnp UH Hewncnp LUH bes ¢pukcaumm
033 33-1/2,33-1/2curH Bes dpuKcauum
Myck MT3 MNyck MT3 bes ¢pukcaumm
n3w a3 bes ¢pukcaumm
YPOB YPOB bes ¢pukcaumm
Ucw n PTNB Ucw + PMB Bes dukcauun
BK/1 CB no ABP BK/1 CB no ABP bes ¢pukcaumm
OTK/1 CB no BHP OTK/ CB no BHP bes ¢pukcaumm
OTK/1 no ABP OTK/1 no ABP bes ¢pukcaumm
[oToB ABP loTos ABP bes pukcauun
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Tabnnua 4.6.1 — CTaHgapTHbIe WabNoHbI 418 HAaCTPOMKM BbIXOAHbIX pene (mpoaonke-
Hue)

HasBaHue wabnoHa Ha6op npusHakoB cpabatbiBaHUA Pexxum paboTbl Bbixoaa

3MH-1

3MH-1

bes ¢pukcaumm

3MH-2

3MH-2

bes ¢pukcaumm

OTK/1 1CW oT A3

OTK/ 1ClW oT A3

bes ¢pukcaumm

OTK/N 2CW ot A3

OTK/N 2CW ot A3

bes ¢pukcaumm

BK/1 no AMNB BK/1 no AMNB bes ¢pukcaumm
3awmrta SM 3awwuTta M bes ¢pukcaumm
AYP-1 AYP-1 bes ¢pukcaumm
AYP-2 AYP-2 bes ¢pukcaumm
AYP-3 AYP-3 bes ¢pukcaumm
YANB BK/1 no YAMNB bes ¢pukcaumm
303 343 bes ¢pukcaumm

[NA OMCKPETHbIX BbIXOAOB C HOPMANbHO OTKPbITbIMM KOHTaKTaMu MOABAEHUE Ka-
Koro-nnbo mpusHaka NPUMBOAMT K cpabaTblBaHUIO pesie U 3aMblKaHWUIO ero KOHTaKTOB.
[lns BbIXO40B C HOPMA/IbHO 3aMKHYTbIMM KOHTaKTamu ycnosue cpabaTbiBaHWA ABAsETCA
WMHBEPCHbIM, TO €CTb NPU NOABAEHUN NPU3HAKA AUCKPETHbIN BbIXO4 BO3BPALLAETCA B UC-
XOAHOE COCTOAHME (KOHTAKT 3aMblKaeTca).

B pexkume pyyHOro NporpamMmmmnpoBaHuA YCTPOMCTBO NO3BOAAET rMBKO HacTpaneaThb
BbIXOZHble pene (PUCYHOK 4.6). B 3aBUCMMOCTM OT KOHOUIYpaLMm NPOrPaMMHBbIX KNtoyei
BbIXOZ MOKeT paboTaTb B MMNYNbCHOM peXunme, B pexknme 6e3 dpukcaumm m ¢ pukca-
umeit. na 3Toro ANA KaXA0ro pene npeaycMmoTpeH Habop NporpaMmHbIX KAtoYen 1 ycra-
BOK M0 BpeMeHu cpabatbiBaHua (Tabaunua 4.6.2).

Kewrwposanme >

X3 | R|TR

E—L P X5‘

X4

x4 X2 Tep Tso38

[ .
L~ j%m}>

PucyHoK 4.6 — dyHKLMOHaNbHAA CXema N0TUKM cBOBOAHO NporpaMmmpyemoro pene

Habop “
NpU3HaKos

1. J T = Kx
cpabatbiBanus | —— ’——
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Tabnvua 4.6.2 — HacTpoWKM BbIXOAHbIX pene

- Bo3MOKHble
Hacrpoika Mpumeyanue
3Ha4yeHus

[aHHas HacTpoiika onpeaenseT cnocob

Cpa6aTb|BaHl/|ﬂ BbIXOAHOTO pene:

Tun noruuyeckomn 1. «WN» - pene cpabaTbiBaeT Npu NOABAEHUMU
«U» [ «<UNTN» P P P

cxembl (Katod X1) BCEX 3a[laHHbIX MPU3HAKOB;

2. «MIN» - pene cpabaTbiBaeT NP NOABAEHUN

ntoboro n3 3a[aHHbIX NPU3HaKoB

Tun nornyeckomn

cxembl (K104 X2) BK/N/ OTKN CpabaTblBaHWe BbIXOAHOTO pesne no GpoHTy

PaboTa BbIXOAHOTO pesie Yepes TpUrrep ¢ Nams-

Boixop uepes Tpur- BK/N/ OTKN Tblo. Bo3BpaT pesie byaeT nponcxoanTb NPU KBK-

rep (kntouy X3)

TUPOBAHUMU
MHBepcua BbIxoaa
P A BK/N/ OTKN MHBepcHna cocToaHUA BbIXOAHOIO pene
(kntou X4)
Bsop/sbisop pene Beeaero Beog/BbIBOA, pene us aenctens
(kntou X5) BbiBegeHo P
Tep 0-300c 3agepKKa Ha cpabaTtbiBaHMeE BbIXOAHOIO pese
Tso3B 0-300c 3a4eprKKa Ha BO3BpaT BbIXOAHOrO pene
Habop
Onpegaenexue 6u- HDOU3HAKOB Ca 3aZaHne HEMHBEPCHbIX NPU3HAKOB
TOB HEMHBEPCHbIX P P (akTMBHOE cOCTOAHME NpU3HaKa «1»)
6aTbiBaHUA
Habop
OnpegneneHuve 6u- HDM3HAKOB CDa 3afaHne UHBEPCHbIX NPU3HAKOB.
TOB UHBEPCHbIX P P (akTMBHOE cOCTOAHME NpPU3HaKa «0»)
6aTbiBaHUA

[nA 3afaHunsA onpegeneHHoro peskmma paboTbl BbIXO4HOTO pesie HeobXxo4MmMo cooT-
BETCTBYIOLUMM 06Pa3oM CKOHUIYpMpOBaTb KoUK, npeacrasneHHble 8 Tabauue 4.6.3.
Bblaep:KKM BpemeHu Ha cpabaTbiBaHWe M BO3BPAT ONpeaenatoTca Ha YyCMOTPEeHUe nosb-
3o0BaTens.
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Tabnnua 4.6.3 — HacTpoKn KOHPUIypaLMOHHbIX KNHYeln A1a pasHbIX PEXKMMOB pa-
60Tbl BbIXOAHbIX penie

MonoxeHue Kkatouya
Cnocob cpabaTtbiBaHUA
X2 X3 X5
bes ¢pukcaumm OTKN OTKN BKN
MMnynbCcHbIN BKN OTKN BKN
C dukcaupen OTKN BKN BKN

Tabaunua 4.6.4 — MecTopacnonoxeHne HaCTPOeK BbIXOAHbIX pene B MeHH YCTPOMCTBA

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

UCKpETHble
Aucip -> CocTosiHMe

BbIXOAbI

NCKpeTHble o
Anckp -> Hactpoliika
BbIXOAbI
JunckpeTHble N Py4yHoe
BbIXOAbI nporpamm-ue

4.7 Fpynnbl yCTaBOK

MN3meHeHWe KoHPUrypaumm cetm obbl4HO NMPUBOAMUT K U3MEHEHMIO €e NapaMeTpos,
KOTOpble, B CBOIO ovepenpb, byayT onpeaenaTb yCTaBKM 3aLWnTbl U aBTOMATUKK. [ns one-
PaTUBHOIO M3MEHEHMA TEKYLLMX YCTAaBOK B TAKUX C/y4asX B YCTPOMCTBE NpesycMoOTpeHa
BO3MOHOCTb 33ZaHMNA ABYX HE3ABUCUMbIX TPYNM YCTaBOK MO BCEM 3alUUTAM U YHK-
LMAM aBTOMATUKW.

Mo yMon4YaHUIO B YCTPOWCTBE YCTAHOBNAEHA NepBas rpynna ycraBok. Monb3osaTesb
MOXET NepeinTM Ha COOTBETCTBYHOLLYIO FPYnny YCTaBOK caeayowmmn cnocobamum (B 3a-
BMCMMOCTU OT COCTOAHMA YCTaBKkM «Cnocob BbiGopa rp.yCcTaBoK»):

® yepes AUCKPETHbIE BXOAbI;

e yepe3 KOMaHAbl no TY.

Mepexos, oCyLWecTBAAETCA Yepes BblAEPKKY BpEMEHU, 33,aBaeMyI0 M0/1b30BaTe/1eM,
Npu 3TOM AO0/IXKHbI OTCYTCTBOBaTb HAGOPbI BblAEPKEK BpEMEHU cpabaTbiBaHUA Noboii U3
3alWMT M aBTOMATUKKN. Eciv B MOMeHT Habopa Bblgep:KKu BpemeHn «T3ag, rp.ycT» npo-
MCXOAMT NYCK 3aLUMThI, TO HaBpaHHOE 3HaYeHue Bblaep:KKU obHynseTca. Nocne Bo3spaTa
BCEX 3aLUWT MPOUCXOAMNT NOBTOPHbIN HabOp BpeMeHM.
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BTopas rpynna ycTaBoK oTobparkaeTcs Ha IML,EBOM NaHeNn COOTBETCTBYIOLLMM CBe-
TOAMOZOM «YCTaBKM 2». BO3MOMKHblE pexumbl BbibOpa rpynn ycTaBoK NpuBegeHbl B
Tabnuue 4.7.2.

Tabnvua 4.7.1 — HacTpolikn AN 3a4aHusA TEKYLLEN rpynnbl yCTaBOK

HaumeHoBaHue KoHUrypa- AvnanasoH 3aBoacKoe 0O603HaueHue B
LYMOHHOIO KNtoYa 3HauyeHu 3HayeHue MEeHI0
Bcerpa 1
MporpammHo
porp Cnocob Bbibopa
AB BoiseAen rpynn ycTaBoK
TV pynn y!

OB +TY

Tabnvua 4.7.2 — Pexkumbl Bbibopa TEKyLLEN rpynnbl yCTaBOK

3HauyeHue CurHan CurHan
yCTaBKu «TY» «MY» Mynet LA i AB
Bcerpa 1 UrHop UrHop 3anp 3anp 3anp 3anp
MporpammHo WUrHop UrHOpP pasp pasp pasp 3anp
cocTosHue [1B
B WUrHop UrHOpP 3anp 3anp 3anp «YCTaBKM 29
TY UrHop UrHop 3anp 3anp pasp 3anp
1 0 3anp 3anp pasp 3anp
cocTosHue [1B
OB +TY 0 1 pasp 3anp 3anp «YCTaBKK 2»
cocroaHue /1B
1 1
pasp pasp pasp «YCTaBKM 2»

Tabnuua 4.7.3 — TexHUYecKkne napameTpbl 3a4aHUA rPYNnbl yCTaBOK
HaumeHoBaHue Awnana3soH JANCKpeTHOCTb 3aBopckoe 0O603HaveHue
napameTpa 3HauYeHuM 3a4aHuA 3HayeHue B MEéHK0
3aAepxKa Ha cmeHy 0,1-5 0,01 2 T3ag rp.yct
rpynnbl yCTaBoOK, C
Tabnnua 4.7.4 — MecTopacnoioxeHne HacTpPoeK A/1A rpynn yCTaBoK
FnaBHoOe meHto NMogmeHio 1 MopgmeHtio 2 MopmeHto 3
n -
pucoegunHe N
Hue
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4.8 CyeTumkmn
B ycTpoicTBe NpeaycMOTpeEHbI CeAyOLLME CHETUMKMN:
®  KO/IMYECTBO CpabaTbiBaHWIA 3aLLMT;
®  KO/IMYECTBO BKNIOYEHWI I KOMMYTALLMOHHOIO annapaTa;
®  KO/IMYECTBO aBaPUIHbIX OTKNOYEHWNI KOMMYTALMOHHOIO annapara;
e obuwee noTpebneHne aNeKTPosHepPruu;
e obuwee Bpemsa paboTbl 06HEKTA;
e obuee Bpema paboTbl MK3I.

B ycTpoicTBe npenycmMoTpeHa BO3MOMKHOCTb OOHYNEHMs KaxK[oro cyetyuKka. Ana
CYeTYMKa 3aluuT npegycmoTpeHa ¢yHKUMA UMKcauuu [aTtbl U BPEMEHW NOCiefHeNn
OYUCTKM.

[NA OUNCTKM CYETYMKOB HEOBXOAMMO UMETb COOTBETCTBYHOLWMI ANA 3TOrO YPOBEHb
[,0CTYNa, KOTOPbIN onpeaenseTca Naposiem.

4.9 Perucrpatop cobbiTuii u ocumnnorpad

Lndposoii ocumnnorpad Mcnonbsyerca ANA AeTaNbHOrO U3yYeHUA U3MEHEeHUA na-
pPaMeTpOB CETU B aBapPUMHOM PeXNME.

YcTpolicTBo obecneunsaeT 3anucb OCLUANOIPAMM BCEX aHAIOTOBbIX U AUCKPETHbIX
CUTHA/I0B BO BHYTPEHHIO NamsaTb. B 06bem 04HOM OCUMNNOTPaMMbl BXOAAT 3HAYEHUA
BCEX aHAN0rOBbIX M AUCKPETHbIX CUFHANOB.

Myck aBapuitHoro ocuuanorpada MoXKHO 3aNPOrpaMmmmMpoBaTb NO COOLITUAM, Npes-
cTaBneHHbIM B Tabanue 4.9.1.

BbI6Op MycKatoLLero curHana ocyLLeCcTBAAETCA B «MacKe ocumaiorpamm» yepes MO
BEPXHEro YPOBHA BO BKAaZKe «Ocuuanorpammbl» uam yepes MY B MeHO HaCTPOWKKM oc-
uunnorpada. B cnyyae Bbibopa 6onee ogHOro NycKatoLLero CMrHana ycTpoucTeso byaer
Npou3BOAMUTb 3aNWUCb OCLUANIOTPAMM NPU NoABAEHUN Nt060ro U3 CobbLITUIA.

[NnuTenbHOCTb OCLMANOTPaMMbl Mporpammupyemas. ObLiee Bpems 3anncu cocTouTt
W3 ANIUTENbHOCTM NpeaaBapunHON U aBapunHON 3anucei. s HacTPOMKM AAUTENbHO-
CTM OCUMANOTPAMMbl HEOHXOAMMO YyKa3aTb YacTOTy AMCKpeTM3aumm (yctaBka «Lar oc-
yuanorpadupoBaHuUA»), Npy 3TOM YCTPOMCTBO OTOBPA3UT A/MTENbHOCTL NpesaBapui-
HOW 3anucK 1 ocumnnorpammbl. ObLLee KONNMYECTBO BO3MOMKHbIX 3aMMCAHHbIX OCLUANO-
rpamm coctasnseT 100 WTYK U He MEHAETCA B 3aBUCMMOCTY OT Lwara ocuuanorpadumpo-
BaHUA.

CKaumMBaHMe OCUMANOrPaMM MPOU3BOAMTCA Yepe3 TepMWMHAA NO nocienoBaTesb-
Homy nHTepdericy RS485 nnu yepes pasvem USB.

MpeaycmoTpeHa BO3MOXHOCTb MPUHYAUTENBHOrO MycKa 3amnucu OCLMANIOrPaMMbl
yepes TepmuHan Ha MK. Nonb3oBaTeslb MOXKET TaKKe YKa3aTb Cnocob 3anncm cocToaHua
OVCKPETHbIX BXOL0B — pU3MYEeCcKoe COCTOAHME UK NoTUYECKOoe.

Ou4ncTKa NaMATM OCUUANOTPAMM MPOU3BOANTCA NOJIb30BATENIEM TOJ/IbKO C BbICLUMM
YPOBHEM A0CTYNa (CEPBUCHBIN NAapob).
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Tabnvua 4.9.1 — HacTpoliku ocumnnorpada

HanmeHoBaHue KoHUrypa- AnanasoH 3asoacKoe 0O603HaueHue B
LLMOHHOTO K/to4a 3HaYeHu 3HayeHue MEHI0
N 12 -120 60 LWar ocunnnorpa-
dupoBaHua
N ®us-oe coct. / dus-oe co- Cnoco6 ocu B
Jor-oe cocT-une cTofHMe
MT3-1/2/3/4
33-1/2
3MH-1/2
3HH, 31T, N3W
3MNH-1/2 Macka ocumnno-
3AP, 3MT, 3HO rpamm
343,3NN-1/2
AYP-1/2/3,
YPOB,BO-1/2/3
3N4-1/2

Tabavua 4.9.2 — MecTopacnonosKeHue HacTpoek ocuunnorpada

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

HacTtpoliku - Ocumnnorpada

[na duKcaumm faHHbIX, UCNONb3YEeMbIX NMPU aHaaM3e aBapuii U HeMcnpaBHoOCTel B
CeTW, B YCTPOWUCTBE NPeayCMOTPEH pernctpatop cobbiTuii. B 3aBUCMMOCTM OT Npouso-
wealwero cobbiTMa perucTpatop GopMmupyeT COOTBETCTBYOLWMI NPOTOKON:

e aBapwuit (cpabaTbiBaHMe 3aLLMT);

e cobbiTuif;

®  V3MEHeHUs YCTaBoK;

e KOMMmyTaumii BB;

® M3MeHeHuA pecypca BB.

M3-33 TeXHUYECKUX OrpaHuW4eHuit Ha oTobpaxeHuwe MHOPMaUMM Yepe3 MaHesnb
ynpaB/ieHUA BOSMOXKEH NMPOCMOTP TO/IbKO aBapUHbIX MPOTOKO/IOB U NPOTOKO/I0B KOM-
myTaumii BB.

[nAa ckauMBaHMA M aHanM3a BCeX MPOTOKO/I0B HEOOXOAMMO NOAK/OYEeHMEe nepco-
HaNbHOrO KOMMbIOTEPA K YCTPOWCTBY Yepe3 nHtepdeiic USB nam yepes RS485 ¢ nomo-
Wbto npeobpasosatens USB/RS485.

Mpu 3aN0HEHMN NAaMATU YCTPOMUCTBO MPOU3BOAUT 3aMUCh HOBOTO COBLITUA HAa MECTO
€amoro paHHero.
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1) ABapuitHble NPOTOKO/bI (CpabaTbiBaHMeE 3aWMT).

MpoToKon 3aWwmT popmmpyeTcs B MOMEHT GUKCALMM YCTPOMUCTBOM aBapUMHOIo Npu-
3HaKa.

B npoTokone oTobparkaloTca BCe TeKyliMe napameTpbl CETU, COCTOSIHUE BCEX peru-
CTPOB 3aLLMTbl U AUCKPETHbIX BXOA0B/BbIXOAOB C dUKCaLMel AaTbl U BPEMEHM Ha MO-
MEHT NoAB/IEHNA aBapUMHOro NpU3HaKa.

2) NpoToKonbl COBLITUI (LUTaTHbIE AEUCTBUSA).

B npoToKosie oTobparkatoTcs cobbiTuA ¢ puKcaument cnocoba nsmeHeHua (Hanpwm-
Mep, KBUTUPOBaHKe Yepe3 TY UAM OUMCTKA CYHETYMKA MOTOYAcoB Yepes MY), napons go-
CTyna, AaTbl U BPEMEHMW.

3) NMpPOTOKONbI UBMEHEHWSA YCTABOK.

YcTporictBo popmmupyeT NPOTOKON NPU U3MEHEHUU NtOBbIX HAacTpoek 610Ka U ycTa-
BOK 3almT. Mpn 3TOM 0TOBparkaeTca cTapoe M HOBOE 3HaYeHue YCTaBKM, AaTa U Bpema
N3MeHeHws, cnocob M3MEHEHUs YCTaBKU UK HacTpoiku (TY uawm MY), napons goctyna.

4) NMpOoTOKO/Ibl KOMMYyTaLmMit BB.

MpoTokon dopmupyeTca npu 0O6OM BKAOYEHUWN U OTKAKOUYEHUU BB ¢ duKcaumen
NPUYMHBI, NO KOTOPOM Mpou3owWwna KoMmmyTauua. B npoTokone Takxke ¢uKcupyetcs
BpeMA KOMMYTALLMW BbIK/ItOYaTeNs, USMEPEHHOTO YCTPOMCTBOM 3alLUTbI.

4.10 Perucrpatop napameTpoB Harpysku

[OnA n3mepeHus U apxMBMPOBaHWE OAHHbIX 3/EKTPUYECKON CeTU B YCTPOMCTBE
npeaycmMoTpPeH PerncTpaTop napameTpoB Harpysku. Bce nsmepsaemble napameTpbl Co-
XPaHAOTCA BO BHYTPEHHIO MamATb YCTPOMCTBA, YTO NO3BOAAET B Aa/ibHENLLIEM NPOU3-
BOAMTb aHa/M3 CTaLMOHAPHbIX NPOLLECCOB, @ TAKXKe CYAUTb 06 OTKNOHEHUAX B 3NEKTPU-
YecKou ceTu.

3anucb NapameTpoB NPOM3BOANTCA C LIAroM B OAHY CEKyHAY, MO3BOAA COXPaHATL B
ycTpoicTee 06wwmnit o6bem faHHbIX 33 MHTepBan npumepHo B 160 yacos. B Habop peru-
CTPMPYEMbIX CUrHAIOB BXOAAT:

e ¢asHble TOKM la, I8, Ic;

®  TOKM Npsimoi, 06paTHOM 1 HyneBon nocaegosaTtensHoctu 11, 12, 3lo;

® NMHeliHble HanpaxeHua Uas, Usc, Uca;

® HanpsXeHua NnpAmoin, obpaTHoi u Hynesol nocnegosaTensHoctn U1, U2, 3Uo;

e yacToTa cetu f;

®  QKTUBHAsA U peaKTMBHAA MOLLHOCTb P, Q;

® TeKyllee COCTOAHME BblKNOYaTeNA, KOMaHAbI Ha BKAOYEHUE U OTKIOYEHWNE Bbl-

KAtoyaTens, Haamume CUrHaN0B aBapum UM HEUCMPABHOCTY.
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[NA CKaumBaHMA 1 aHaNM3a COXPaHeHHOW MHGopMaLMM HeobX0AMMO NOAKNOYEHWE
NepcoHasIbHOro KOMMbIOTEPA K YCTPOMCTBY Yepes nHTepoeic USB nnm yepes RS485 ¢ no-
molbto npeobpasosartens USB/RS485.

Mpw 3aN0NHEHMM NAMATU YCTPOMCTBO NPOU3BOAUT 3aNUCh HOBbIX AAHHbIX HA MECTO
CaMbIX PaHHUX.

4.11 Yacbl peanbHOro BpemeHu 1 CUHXPOHU3aLMA

B ycTpoWCTBE HaX0AATCA SHEProHe3aBMCMMbIE Yacbl PeanbHOro BpemeHu. s ux nu-
TaHWA UCNONb3YeTCA KOHAEeHCcaTop 60/bLLOV eMKOCTU (MOHUCTOP), KOTOPbIN 3apaXKaeTca
NPU HaANYMM NUTaHKA Ha B610Ke. MoNHaA 3apAAKA OCYLLECTBAAETCA 33 HECKOJIbKO YacoB.
Mpu nponagaHny onepaTMBHOIO HaMpPAXeHWsA X04, YaCoB COXPaHAETCA B TeUEHME He mMe-
Hee 300 yacos. MNpu paboTe ycTpoicTBa B OTPULATE/NbHbIX TEMMEPATYpPax CPOK paboTbl
YacoB COKpalLaeTcs.

4.120Mn

PyHKUMA onpeaeneHns MecTa NOBPEXAEHUA Ha JIMHUM SNeKTponepeaay npeaHa-
3HayeHa A1a onpeaeseHna PaccToAHMA OT MecTa YCTaHOBKM 3aLUTbl 4O MeCTa BO3HUK-
HoBeHMA MexaydasHoro K3 B CeTAX C M30/IMPOBaHHOW HENUTPANbIO.

OnpeaeneHne paccToAHUA MPOU3BOAUTCA METOAOM OAHOCTOPOHHEro 3amepa no
dbopmynam, B KOTOPbIX GUIYpUPYIOT M3MepAEMble TOKU U HanpAXKeHUs.

YCTpONCTBO MOXET OnpeaenaTb MecTo NOBPEeXAEHNA Ha HEOAHOPOAHbIX KabenbHbIX
1 BO34YLHbIX IMHMAX 6e3 oTBeTBNeHUI. [lonycKaemoe KOMYecTBO HEOAHOPOAHOCTEN —
8 yyacTKos.

ConpoTuBAEeHNe Y4aCTKOB IMHUK 334a€TCA B NEPBUYHbIX BEJIMYUHAX, ANA NPaBU/b-
Hol paboTbl pyHKUMM OMIT HeobX04MMO 3a4aTb TaKKe 3HauYeHne KTT nepBUYHbIX TPaHC-
$bopmaTopos. ToKa.

Pabota ¢pyHKUMM OMI 3anycKaeTca npu NosaBAEHUN NycKa Nto60M U3 TOKOBbIX 3aLUMT.
[lo momeHTa cpabaTbiBaHMA 3aLUTbI YCTPOMCTBO NMOCTOAHHO NMPOU3BOAMUT pacyeT peak-
TUBHOrO CONPOTMBAEHMA A0 MecTa K3. B MOMeHT cpabaTbiBaHWUA U3 NOlyYeHHOro Habopa
[OaHHbIX ocyliecTBiAeTca BblIbop Hanbonee LOCTOBEPHOro pesy/nbTaTa C 3aHEeceHUem
3TOro 3HaYeHWA B NPOTOKON cpabaTbiBaHUA 3aWMTLI. B NpoToKoNe TaKkKe PpuKcupyeTca
™n K3: aByx- nau tpexdasHoe, noBpexKaeHHble Gpasbl U BbIMUCEHHOE PAcCTOSHUE B KU-
nometpax. Ecnv nonb3oBatens He 3afan 3Ha4YEeHWe yAe/bHOro CONPOTUB/IEHUA, TO NO 3a-
dUKCMpOoBaHHOMY B NPOTOKO/e CpabaTbiBaHUA CONPOTUBNEHMIO MOXKHO BCEra OLEHUTb
paccTtoaHue Ao Toukn K3.

Pacuet pacctoaHmna g0 mecTa NOBpeXKAEHUA NPOU3BOAUTCA C Y4ETOM 3aJaHHbIX Na-
pameTpoB y4acTKoB MHUK. Npu aTom, ecam mecto K3 HaxoguTca 3a npeaenamu 3alum-
LLLaeMOoM NIMHUK, TO NPU BbIYUCNEHUM PACCTOAHUA ANMHA NOCNEAHEero y4acTka byaer yse-
NnyeHa. Ecam K3 HaxoauTcs «3a CnMHOM», TO 3adUMKCMPOBAHHOE B NPOTOKOE CONPOTUB-
NeHne byaeT MMeTb OTPULLATEIbHBIN 3HAK, M PacYeT PacCTOAHMA A0 MECTa NOBPEXKAEeHNA
npov3BoOAUTLCA He byaer.
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4.13 dyHKUMIT TeneynpaBneHuUs, TeNeM3MepeHns U TenecurHaamsaumm

YcTpoicTBO MO3BO/IAET NepefaBaTb TEKyWMe MapaMeTpbl CETU, AUCKPETHbIE CUr-
Ha/bl, MPOTOKO/Ibl AAHHbIX, OCUUANOTPAMMbI, MHOPMALMIO O COCTOAHMUM B10Ka U ynpas-
NATb KOMMYTALMOHHbBIM annapaTtom no nocaegosatesnibHOMy KaHany ACY Tr1.

Tabnnua 4.13.1 — Hactpoliku uHtepderica RS485

Awnana3oH 3aBopacKoe 0603HayeHue B
HassaHue -
3HA4YeHUMn 3Ha4YeHue MeHI0
Tun npoTokona no RS485 Modbus RTU Modbus RTU MNpoTokon RS485
115200
57600 c 6
CKOPOCTb PaboTbl RS485 38400 38400 “°p°;;zsp; ore!
19200
9600
Appec B ceTn RS485 1-247 1 Agnpec B ceTn RS485
0,5 6uta
Konnuyectso cTonosbix 6UTOB 16ut 1 6ur Kon-Bo cton 6ut
RS485 1,5 6uta RS485
2 buta
Bbikn But yeTHoCTH
but yeTHOCTM RS485 YeTHbIN Bbikn
o RS485
HeueTHbIl
Tabnnua 4.13.2 — MecTopacnonoxKeHne HacTpoek gas RS485
FnaBHOe meHI0 Moamexto 1 NoameHto 2 NoameHto 3
Hactpoliku -> CepBuCHble

Tabnuua agpecos AaHHbIX Aas onpoca ycTpoicTs B ACY TIM npusegeHa B KapTe na-
MSATM, KOTOPas NPeAOoCTaBAAETCA NPOM3BOAUTENIEM OTAENbHO MO 3aNpPoCcy 3aKa3umKa.
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Tabnvua 4.13.3 — BO3MOXHOCTU YNPaBAEHMA U HAaCTPOMKHM

" WUCKpeTHble no ACY
Bug Bo3gencreus ny Anckp
BXOAbl/BbIXOAbI «UProg» ™

BKAoUMTb / OTKNOUUTL BB + + +
BBOZ, / BbIBOA, 3ALUMT U aBTOMATUKM + + +
MN3meHeHMe rpynnbl yCTaBoOK + + +
BBog, / BbIBOA, PEXKMMOB Tesieynpas-

A/ BbIBOA P ynp + + + +
nenua
CmeHa JaTbl M BpeMeHU + - +
BBOA, yCTaBOK 3aluT + - +
MN3meHeHMe HacTpoek 610Ka + - +
MN3meHeHune HacTpoek OMI + - + -
M3meHeHMe HacTpoeK ocLMAno- + +
rpada
MN3meHeHMe HacTpoeK cyeTumKa pe- . .
cypca BB
MN3meHeHMe HacTpoekK perncrpartopa . .
Harpysku
OB6HyNeHNe CYETYMKOB 3aLUUT + - + -
OB6HyNeHWe CYETYMKOB SHEPTUM + - + -
O6HyNeHWe CYETYNKOB KOMMYTALLMI . .
BB
O6HOBNEHME NPOLUNBKK - - + -

Tabaunua 4.13.4 — Bo3MOXXHOCTM nepesayum SaHHbIX U UHOMKALMK

AncKpeTHble no ACY
BXOZAbl/BbIX0AbI «UProg»

- +

Bup, Bo3geiicteua ny

-
3

TenecurHanmsauma

N3mepeHusa

CyeTymkmn

YcTaBku P3uA 1 HacTpoliku 61oKa

+ 4|+ |+ ]+

MpoToKoNbI aBapuit

MNpoToKobl cObbITUI

MpOTOKONbI U3MEHEHUNA YCTABOK - -

MpoToKonbl KomMyTaumii BB + -

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

MpoTOKO/bI U3MEHeHUA pecypca BB + -

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

PervctpaTop napameTpoB Harpysku - -
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4.14 YyeT pecypca BbikalouaTensa

B ycTpoictBe npegycmoTpeHa GpyHKUMA yyeTa OCTaTOYHOrO pecypca BbICOKOBObT-
HOTO BbIK/IlOYaTeNA Mo Kaxaou dase.

CpaboTaHHbIN pecypc oTpakaeT cTerneHb U3HOCA AeTanel U y3/10B KOHKPETHOW eau-
Huubl obopyaosaHuA. Mpu 3Tom nog cpaboTaHHbIM KOMMYTALMOHHBIM PECYPCOM Bbl-
KAtoyaTens NOHMMALOT CTeNeHb M3HOCA AyroracuTeNbHOM Kamepbl, 3 MeXaHUYecKunin pe-
CYypC XapaKTepmnsyeTca YNCIOM LIUKIOB BKJIKOYEHME - Nay3a - OTK/OUYEHWUE, BbINMOIHAEMbIX
6e3 ToKa B rnasHol Lenu. Mof 0cTaToOYHbIM PECYPCOM NMOHUMAIOT OCTAaTOK pecypca Bbl-
K/loYaTens nocse onpeaeeHHOro nepuoaa sKCnayaTaumum 1 YMcna onepaLmin No oTKo-
YEHWIO M BKIIOYEHUIO HArpy304HbIX TOKOB M TOKOB K3.

MexaHuyeckunin pecypc 3aaeTca B NaCNOPTHbIX AaHHbIX HA BbIK/IOYATe b, U, TaK KaK
€ro Be/IYnHa xapakTepuayeT paboTy BbikatoUYaTens 6e3 TOKOBOW Harpy3Kkm, TO HET Heob-
XOAMMOCTM YUUTBIBATb €ro 3HaYeHue.

KommyTaLMOHHBIN pecypc 3aaeTca B NACNOPTHbIX AaHHbIX B BUAE KPUBbIX 3aBUCH-
MOCTU AOMYCTUMOTO YMC/a OTKNOUYEHUI OT BENMUYMHDI TOKA (PUcyHOK 4.14).

Sxm‘
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s} 3
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01 02 05 1 2 5 10 20 315 50
HOMWHaMbHLI TOK OTKIHOYEHHA, KA

PucyHoK 4.14 — FpadmK 3aBUCMMOCTM pecypca N0 KOMMYTALLMOHHOW CTOMKOCTU
(umcno unknoB «B-O») OT KOMMYTaLLMOHHOIO TOKa BbiKkNtoYaTens BBTI-M-10
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Torfa oCTaTouYHbIN pecypc BbIKAOYATENA UM KPUTEPUIt BbIBOAA B PEMOHT MOMKHO
onpesennTb Mo CeaytoLemMy BbipaXKeHuHo:

Ryer = 100% — AR;, (141)

N
i=1
roe:
Roct— OCTaTOYHbIM pecypc BbikAtoYaTens;
AR — pacxoa pecypca 3a 04HO OTKNHOYEHME;

i — KONNMYECTBO OTK/HOYEHUN.

[nA KOPPEKTHOM OLEHKM OCTAaTOYHOTO pecypca HeobXoaMMO BBECTU B 610K 3aLuThbI
[AaHHbIE O Y3/10BbIX TOYKAX XapaKTEPUCTMKM, MO KOTOPbIM 3almTa MOAEAVNPYET 3aBUCH-
MOCTb pecypca OT KOMMYTALMOHHOIO TOKa (OTMeuyeHbl cTpenkamu Ha rpaduke). Mpu
KaXXa4om OTKNHYEHUU BbIKAKOYATENA 3alUTa (bVIKCVIF)VET TOK OTKNHOYEeHMUA, BblYUCAAET
pacxof pecypca no 3aflaHHOW XapaKTepucTuke u GopmupyeT NPOTOKOAN pecypca.

B npoTokone oTobparkatoTca:

® [aTa v BpeMsA OTKAOYEHUS;

o NPUYNUHA OTKNHOYEHUA,;

® TOK OTK/IIOYEHMSA NO Kaxaon dase;

® pacxop pecypca no Kaxzaou oase;

® OCTaTOYHbIM pecypc BbikAOUYATENA MO Kaxaol dase;

e 06WMmit pacxog pecypca no Kaxkaon dase.

CKauMBaHMe NPOTOKO/I0B NMPOU3BOANUTCS C MOMOLLbIO KHOMKK «CKayaTb BCE» B COOT-
BeTCTBylOLLElM 061acTM TepmuMHana.

[ns NCKNtOYEeHNA co34aHMA NMPOTOKOI0B HEMHPOPMATUBHOIO XapaKTepa, TO ecTb Ko-
r4a OTK/OYEHUA BbIKAKOYATENSA C TOKOM Harpy3ku He MPUBOAMT K CyLLECTBEHHOMY U3Me-
HEeHUIo pecypca (CoTble U ThiCAYHbIE [0/ NPOLLEHTA), HEO6XOAMMO BBECTM YCTaBKY «TOK
cpabaTtbiBaHMA NpOTOKONa pecypca BB». [py TOKe OTKAOUYEHUA HUKe, YemM AaHHaA
yCTaBKa, MPOTOKOA pecypca dopmmnpoBaTbea He ByaeT. PekomeHayeTca 3a4aBaTb AaH-
HYI0 YCTaBKy B paiioHe 20% OT HOMWHANbHOO TOKA OTKAOYEHMA.
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Tabnnua 4.14.1 - HacTpoliku cyeTymKa pecypca BB

HaumeHoBaHue AunanasoH | [AMCcKpeTHOCTb 3aBogckoe | O6o3HaueHue
napamerpa 3HauYeHuin 3ajaHua 3HaYyeHue B MEHI0
HoMMHanbHBbIN TOK OT- 100 -
KntoveHua BB, A —30000 ! 20000 HTO
Pecypc no KommyTaum-
OHHOVW cTolKocTv BB npu 1-10000 1 100 Pecypc npu
HTO
HTO
HomuHanbHbIN TOK BB, A 100~ 1 650 Hom. Tok BB
! —-3000 ’
MexaHunyeckuin pecypc 1-10000 1 50 Mex. pecypc
BB (B TbicAYax) BB
Tok dopmunposaHus npo- 100 - 1 650 Tok dpopm.
TOKONa pecypca BB, A —20000 npor.
Tabnunua 4.14.2 - MecTopacnonoXKeHne HacTpoeK cHeTYnKa pecypca BB
FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3
W
HacTpoiiku -> B';ew pecypea

4.15 ®dyHKUUM fOCTYNA U CAMOAUArHOCTUKMU

1) YposHu goctyna (Y4).

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

MepBbii ypOBEHb A0OCTYNa aKTUBU3MPYETCS LIECTbIO NAPOASMM, BTOPOM — NATbIO Na-
PONAMM, TPETUIN YPOBEHb AOCTYNa aKTUBU3UPYETCA TONIbKO CEPBUCHLIM Naposem. 3asa-
HUEe U M3MeHeHWe naponel gna aktmeaumm YA1 v Y2 MOXKeT 6biTb OCyLLeCTBAEHO
TONbKO Ha TPETbeM YpPOBHE A0CTyNa.

NHbopmaLma 06 nsmepsaembix NapameTpax U YyCTaHOB/IEHHbIX HAaCTPOMKax ABNSETCA
OTKPbITOW, €€ NPOCMOTP OCyLLecTBAAeTcA 6e3 BBOAA Naponen.

Ecnn HacTpoika npounssoamTtca Yepes MY, To Naponb BBOAUTCA OA4MH Pa3 B KaXKA0M
paszaene 0OCHOBHOIO MeHIO Npu M3MEHEHMMU KaKoro-nnbo napameTpa AaHHOro pasgena.

Ecnn HacTpolika npou3BoAnUTCA Yepe3 TepMUHaa, TO Napoab HeobXxoaAMMO BBeCTU
OZMH pas, NpeAaBapuTe/IbHO HaXKaB KNaBULLY «YCTaHOBUTb AOCTYN» B BEPXHEM paboyem
none NO. YcTpoACTBO aBTOMATUYECKM 3anpeLLaeT A0CTYN, eC/iv NPOCTOM Nporpammbl 6e3
paboTbl C Helt cocTaBnseT bonee ABaALATY MUHYT.
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BHumaHue!

Mpu paboTe c ycTpolcTBOM Yepes nporpammy Ha MK 3anucb yCcTaBoK M BBOA, WX B
paboTy npousBoanTCcA aBTOmaTUyecku, BydepHoi 3anmcn He npedycmoTpeHo. Mpwu
BBOAE YCTAaBOK Ha paboyem npucoeanHeHuUn 6yabTe 0CO6EHHO BHMMATE/bHbI, TaK KaK
npv BBOAE HENPaBU/IbHOWM YCTaBKMU MM HAaCTPOMKM BO3MOXKHO HecesIeKTUBHOE OTKJItoYe-
HUe BblKOYaTeNa npucoesmHeHuna!

BO3MOXHOCTW onepaTopa € NepBbIM YPOBHEM A0CTYNa MUHUMA/IbHBbI:

3ajaHNe U USMEHEHUE YCTABOK 3aLUMAT,

O4YNCTKa NPOTOKO/10B 3alUT;

YCTAHOBKA U U3MEHEHME AaTbl Y BPEMEHMU;

ynpasneHue BbikaoyaTenem c Y.

[ns onepatopa c Y2 Kpome BO3MOKHOCTEN, NPeACTaBAEHHbIX Bbllle, AOCTYMHO:

M3MEHEeHMe CepPBUCHbIX HAaCTPOEK;
M3MEHEHME HACTpoeK ocumanorpada;

U3MEeHEeHMEe NapameTpoB NnpucoegnHeHuUA;

U3MEeHEeHNEe HAaCTPoeK AUCKPETHbLIX BXO40B U BbIXOA0B;

NU3MeHeHMe HaCTpoeK ynpaB/ieHNA BblK/IlO4YaTeNnem.

Ha gaHHOM TpeTbem yposHe (Y/[13) 4ocTyna BO3MOXKHO M3MeHeHue abCcooTHO BCex
napameTpoB M HAaCTPOEK YCTPOWCTBA, KOTOPble ONPeLeNAoTCA NoAb30BaTENEM.
3aBoACKME NAPOAN MO YMONYAHMIO:

Tabnvua 4.15.1 - MecTto

YAl - «0001»;
Y2 — «0002»;

Y3 (cepsucHbIN naponb goctyna) — «1234».

PacCno/sioXKeHne HaCcTpoeK naponeﬁ AoCTyna

FnaBHOe meHI0 MogmeHio 1

MoagmeHtio 2

MoameHto 3

HacTpoliku - Maponn poctyna

2) dyHKLMA caMOaMarHOCTUKMK.
B npouecce paboTbl yCTPOWCTBO MOCTOAHHO BbINONHAET BHYTPEHHIOK CamMoAnarHo-
CTUKY (PVCYyHOK 4.15) C Lenbio NpexaeBpeMeHHOro BbiiBNEHUA OWMBOK B annapaTHoOM
WM NPOrPaMMHOM YacTU. B 3aBUCHMOCTM OT BHYTPEHHEN HEUCNPABHOCTU MOTYT B10KU-
pOBaTbCA asrOPUTMbI YCTPOICTBA U BbIXOAHbIE pese.

27.12.31-100-23566247

135




PykoBoactso no skcnayataunun MK3M-Mwukpo 2.0

Hemcnp FRAM 1
Hewucnp ALlH;
HLIH MK3M ——— “BnoHewcnp KGN

Hewucnp BbiXoA08

Hewncnp CRC y;i

PUCyHOK 4.15 — DyHKUMOHaNbHAA CXeMa CUrHaI0B CAMOAMArHOCTUKM YCTPOCTBA

BHYTpeHHAA owmnbKa oTobpakaeTcs B cTaTyce 6710Ka, NPOCMOTP KOTOPOFO OCYLLECTB-
naetca B pasgene «CamognarHoctuka» MY nam Bo Bknagke «AnnapaTHoe COCTOAHME»
NO «UPROG».

Kpome BHyTpeHHMX owmnboK B ctatyce MK3I oTobparkatoTcs MHGOPMALMOHHbIE
61Tl AaHHbIX, TO €CTb HECYLLME TONbKO MHOOPMALMOHHYIO HarpysKy.
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Tabnvua 4.15.2 - CtatycHble 6UTbl 610Ka MK3M

Mopapok aeun-
Ne | HammeHoBaHue Pacwunéposka 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
HewncnpasHocTb HewncnpaBHOCTb MUK- o
3 Ortkas ycTpoicTea
FRAM pocxembl NamaTn
HeBoO3MOKHO CKaumBa-
HewncnpasHocTb HewncnpaBHOCTb MUK-
4 HWe 1 3anncb ocumnno-
NAND pocxXembl NamaTn
rpamm 1 NpoTOKO/N0B
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, YMNAKOBKA
5.1 KomnaeKT nocTaBKku

m
m
E| J o & 3 =
i o B, B e
- - - o~ o~ o~ ~N ~ ~ o o o o <
I R R A
Hanmenosarne o of o o o o o o 9 o o 9 o 9
KomnneKTauM” o~ o o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o
o o o o o o o o o o o o ] ]
o o o o o o Qlf Qlf Qlf Ql Ql Ql Qo o
4 X X X X X x x x x x x X x|
= S| S| S| S| S| = = = = = = = S|
22 2 223 23 23 2 22 2 2 3 3
clcl g g g g g g g g g g g g
m (] (] (] (] (] m m m m m m m om|
X| X| X| X| X| X[ X| X| X| X[ X X X X
= = = =] = = B~ (=] = I B =] == =
Bnok 3awmnTbl 1wt
OTBETHbIE YAaCTW Pa3bEMOB 1 KomnneKkT
Kabenb USB 1wr
MacnopTt 1 ak3emnnap
PyKkoBoACTBO No 3KcnayaTa-
v A ¥ Mo 3anpocy
umnn
MporpammHoe obecneye-
Mo 3anpocy
Hue
aTYMKM AYrOBOM 3aLWNTbI
4 Ay L 3033 3
0A3-01*
MNposoga 15 meTtpos* 1011 1
[aTunKkn Ayrosoi 3almTbl
003-02*%* c kabenem gnu- 3(3](3 3
Hol 3 meTpa

(*) — npun ycnosum 3akasa 610Ka ¢ poToaMOAHONM AYrOBOM 3aLLUTONM;

(**) — npu ycnoBumuM 3aKka3a 610Ka c ONTOBO/IOKOHHOW Ayrosoi 3awmTtoii. CtaHaapT-
HaA A/IMHa — 3 MeTpa, NOCTaBKa AAaTYMKOB C ONTOBOJIOKOHHbIM Kabenem apyroi A/iHbl
OroBapuBaeTCcs Npu 3aKase.
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5.2 MapkupoBKa
1) MapkupoBKa 6/10Ka BbINOJIHEHA Ha 3afHel CTOPOHE KOpryca B COOTBETCTBUM C

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

e 060o3HayeHne usgenns;

® faTa U3rOTOBNEHMSA;

® 33aBOACKON HOMeEp;

® HanpA)KeHWe 1 YacToTa NUTatoLLEen ceTu;

® TOBAPHbIM 3HAK NPeANpPUATUA-U3rOTOBUTENS;

® HymMepaLuMA pasbeMoB U HazHayeHWe KOHTaKToB B10Ka;

e 0603HayeHMe BbIBOAA 3aALLMTHOIO 3a3eMIEHUA.

2) MapK1pOoBKa TPAHCMOPTHOM Tapbl HAHOCUTCA TPAHCMOPTHOM KOMMNAHUEN U coaep-
YKWUT OCHOBHbIE, [ONONHUTE/bHbIE U MHGOPMALLMOHHBIE HAAMUCU, U MAHUNYAALMOHHbIE
3Haku cornacHo MOCT 14192-96.

5.3 YnakoBKa
1) YcTpoiicTBO ynakoBaHO B KOPOOKY, B HE OCYLLECTBASETCA TPAHCNOPTUPOBaHMe.

2) CHATWE TPAHCMOPTHOM Tapbl AO/IKHO NPOU3BOAMTLCA C COBIIOAEHMEM MaHUNYAA-
LIMOHHbIX 3HAKOB.
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6 UCNOJZIb3OBAHME NO HASHAYEHUIO
6.1 KcnayaTauMOHHbIE OrpaHUYeHUnA

1) KnnumaTuyeckune ycnosus aKcnayaTaL MM yCTPOMCTBA YKa3aHbl B pa3gene 2 HacTo-
Awero P3, sKcniyaTauMOHHblE TEXHUYECKME XapPaKTEPUCTUKN He JO/KHbI NPEeBbILaTh
3HaYeHWU, NpuBeAEHHbIX B pasgene 2.

2) dKcnayaTauma ycTpoiictea 610Ka OCyLLECTBIAETCA B COOTBETCTBUM C «[paBuiamm
TEXHWYECKOM IKCMyaTauum 3NEKTPUUECKUX CTaHLMI U ceTei» U HacToAWwMM «PyKoBoa-
CTBOM MO 3KCM/IyaTaLmUm».,

3) BO3MOXKHOCTb pPaboTbl YCTPOWCTBA B YCNIOBUAX, OT/IMUYHBIX OT YKa3aHHbIX B HACTOS-
wem «PyKoBOACTBE MO 3KCM/yaTaLMM», LOMKHA COTAcOBbIBATLCA C NPEANPUATUEM-U3-
rotToBuTENEM.

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

1) Npw aKcnayaTauumn ycTpomcTBa cnefyer pPyKOBoOACTBOBaTbCA «[paBunamu Tex-
HUKM 6Ee30MacHOCTU NPU 3KCNayaTalMu 3/1EKTPOYCTAHOBOK, 3/IEKTPUYECKUX CTAHUUN U
NOACTAHUMIMY, A TaK¥Ke HacToAWMM «PyKoBOACTBOM NO 3KCMyaTaLmm».

2) K aKcnayaTauumn u 06CAYKMBAHWUIO YCTPOMCTBA A0MYCKAOTCA MLA, U3yYuBLUNE
HacTosee P3, nacnopT v npoleaLuve cnewlmanbHy NoAroToBKy B 061acTv MUKPONpo-
LLECCOPHbIX YCTPOMCTB peieMHOM 3aWmnTbl U aBTOMATUKM.

3) OnacHbiM GaKTOPOM MpPW SKCNAyaTaL MK YCTPOMCTBA ABAAETCA HaNPAXKeHWe one-
paTMBHOro NuTaHuA 220B. Bce paboTbl Ha 3aXKMMaXx YCTPOICTBA CieayeT NpPon3BOAUTb B
06ecTo4eHHOM COCTOAHUN.

4) 3a3zemneHue v 3aWmTHbIe Mepbl 6€30MacHOCTM AO/IKHbI BbIMOIHATLCA B COOTBET-
CTBUM C TpeboBaHUAMM AeNCTBYIOLLMX "TpaBuA yCTPOMCTBA 31eKTpoycTaHOBOK". ns 3a-
3eMNIeHUA YCTPOMCTBA Ha Kopnyce 6/10Ka 3alWuTbl MPeAyCMOTPEH CreLManbHblii 3a3em-
NAOWMUA BUHT, KOTOPbIA MCNONb3YETCA ANA NOAKNOYEHMA K 3a3eMAAIOLWEMY KOHTYPY.

5) 3anpeLyaeTca 3KCNAyaTUPOBaTh YCTPOUCTBA B YCNOBUAX U PEKMMAX, OTAUYHBIX OT
TpeboBaHMI HacToAWwMX PO n TY.

6) 3anpelyaeTca NPoOM3BOAWUTL CMEHY AeTanell noj HanpsXeHnem BO Bpems pe-
MOHTa.

7) NMnua, aonylieHHble K paboTe ¢ YyCTPOMCTBOM, O0/XHbl NPOXOAUTb EXEroAHYH
NPOBEepKY 3HaHWUI NO TexHWKe 6e30NacHOCTH.
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6.2.2 PasmeLl,eHne u MOHTax

1) BHewwHW BuA 610Ka 3aLumTbl, rabapuTHbIE M YCTAaHOBOYHbIE pasmepbl NpUBeAEHbI
B MPUNOXEHUN .

2) O6bem 1 nocnefoBaTeIbHOCTb MOHTaXKa YCTPOMCTBA:
® CHATb YNaKOBKY, NPOBEPUTL BNOK Ha HAIMUME MEXaHUYECKUX NOBPEKAEHWIA;
® YCTaHOBUTb 610K 3aLMTbI B peNieiiHblii OTCEK NPUCOeAUHEHUS;
® NOAKNUUTL K 6/IOKY BHELWHWe Lenu, NpoBepuUTb COOTBETCTBME COBpPaHHOM
CXeMbl TEXHUYECKOW JOKYMEHTALMM Ha YCTPOWCTBO;
® NPOBEPUTb HAAEKHOCTb 3aTAKKMN 6ONTOBLIX COEAUHEHMA.

3) Bce paboTbl MO MOHTaKy, AEMOHTaXKy M 3KchayaTauum 670Ka 4O/KHbI BbINOA-
HATbCA B COOTBETCTBMM C AENCTBYIOWMMK «MeKoTpacnesbiMn NpasBuaaMm no oxpaHe
Tpyaa (npasunamu 6@30NacHOCTH) NPY SKCMYaTaLLMM 3/IEKTPOYCTAHOBOKY, @ TaKKe Aein-
CTBYIOLMMU BEAOMCTBEHHBIMM MHCTPYKLUAMM.

6.3 TeKywmit pemoHT
1) YcTpoIicTBO ABNAETCA BOCCTAHAB/NMBAEMbIM M PEMOHTONPUIOAHbIM. PemoHToNpu-
rogHOCTb YCTpoOlicTBa obecneunsaeTtcs:
® MOAY/NbHOM KOHCTPYKUMEW, MO3BOJIAKOWEN ObICTPO 3aMeHUTb HeucnpaBHbIA
610K Ha MCNPaBHbIMA Ha MECTe YCTaHOBKY;
® BHYTPEeHHel CaMoAMarHOCTUKOW, NO3BOAsAIOLWEN BbICTPO BbIABAATL GAKT Heuc-
NPaBHOCTU M ONpeaeNsATb HEUCNPABHbIN 31EMEHT;

2) PeMOHT yCTPOIMCTBa B NEPUOA rapaHTUINHOM 3KCMAyaTaLmmn NpomM3BoAMUTCA 3aBO-
[OM-M3roToBuTeNeM. B nocnegyowme rogbl aKCnayaTaLMnu peMoHT NPOU3BOAMUTCA MO
[OrOBOPY C 33aBOJ0M-U3roToBUTENEM KBANNDULIMPOBAHHBIMM CNELMannucTamm, aTTecTo-
BaHHbIMM Ha NPaBO PEMOHTA MMUKPOMPOLLECCOPHbIX YCTPOMCTB.

6.4 XpaHeHue

1) YcTpoWicTBO 40 BBEAEHMA B IKCMyaTALLMIO XPAHUTCA Ha CKNaZe B yNaKoBKe npea-
NpUATUA — U3rOTOBUTENA, ycnosua xpaHeHua — 1(/1) no FOCT 15150. N3penve 6e3 yna-
KOBKMW XpaHUTCA Npu TemnepaTtype okpyxatowein cpegbl 0 go 40°C M OTHOCUTENbHOM
BNAXHOCTU He 6onee 80% (npu TemnepaTtype 25°C).

2) B nomelueHMAX A1A XPaHEHUA CoAepyKaHue Mblau, MapoB KUCAOT U Wesoyei,
arpeccuBHbIX ra3oB U APYrMX BPeAHbIX NPUMECEHN, BbI3bIBAOLLMX KOPPO3UIO, HE LLOIKHO
NpeBbIWaTh COAEPKAHME KOPPO3MOHHO-aKTUBHBIX areHToB Aa aTmocdepsl Tmna | no
FOCT 15150-69.
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3) CpoK XpaHeHUs yCTPOoICTBa B yNaKoBKe u3rotoeuTens 12 mecaues.

4) Mpwn cHATAM BAOKA C XPaHEHUA B YCIOBUAX NOHUMKEHHOM TemnepaTypbl Heobxo-
AVIMO Bblfep:KaTb €ro B yNaKoBKe HE MeHee ABYX YacoB NPU KOMHATHOM TemnepaType.

6.5 TpaHcnopTuposaHue

1) Mspenmne TpaHCNOPTUPYETCA B KPbITbIX KENE3HOA0POMKHbIX BaroHax, nepesosmnTcs
aBTOMOBU/IbHBIM TPAHCMOPTOM C 3aLLMTON OT LOMKAA U CHETA, @ TaK}Ke TPAHCMopTUPYeTCA
B repMeTU3MPOBaHHbIX OTANIMBaeMbIX OTCEKAX Camo1eToB. Mpu NepeBo3Ke B KenesHo-
[OOPOKHbIX BaroHax B OTMPAaBKKU - MENKNI, MasIOTOHHaMHbIN.

2) KavmaTtuyeckue ycnoBua TpaHCNOPTMPOBaHMA 610Ka ABAAIOTCA TaKMMM Ke, KaK
Npu XpaHeHuu.

6.6 YTnausaums

YCTPOWCTBO HE COAEPIKUT BELLLECTB M KOMMOHEHTOB, BPEAHO BAMAIOLLMX HA OKPYKa-
IOLLYIO Cpesy M 340POBbe YesI0BEKa, MO3TOMY 0COBbIX Mep MO 3aLiMTe NpU yTUAN3aLUK
He TpebyeTcs.

142 27.12.31-100-23566247



PykoBoactso no skcnayatauunn MK3IM-Mwukpo 2.0

NMPUNOXEHUE A

BHewHue uenu MK3M-Mukpo 2.0-1

~ s i< ¢ 8
™+ e %] Z ¥ S-Sy
¢ e bl i 9
[£x]
/e 124 balnty =/~ s
snHbWN| gce=/ ol (e g = D@imH¢Y®« o] e
aud ¥l & H iR A Eabal i nhHaWEAUDH
oud Iy 12 HEEH e K4 iy i e < il BNHedawEN
rboxg mog |z1| e N o W¢Y® z an nusf
srHWadHONT L0 1l & z4an ™ SN B & L il
[IE] 0L | HEHEH Er X
nnmgo 5| |&H4G
8 T . & 8
duanap @.?Hviv_ UH@ R 0t
9| |TH4 j] 9
i = ﬁ 21
ABoxAg ey g \®\A¢H/ mi_\r L] iz S ’ uswwwwc_mmj
srHWa DN EX =G N 7 o L | nush
gk c Q.?U 4% UH@ c a
l2| &4 . & |2
LN R I I ] ¥l
14 X

1-0'C OdAUIN-LIEXIN

143

27.12.31-100-23566247



PykoBoactso no skcnayataunun MK3M-Mwukpo 2.0

BHewHwue uenu MK3M-Mukpo 2.0-1-T

BN s 1%) ¢ ]
H H_VAw A Lz ¥ G8Y—sy
il 5w 121 L Bl
(%]
I =) S g
smowny | goze=/~ o (o]l T B o@fm¢Y® E.
olid Fi| | e izl v nnHekEdUDH
Old el o H{ER e K4 i i i 2f ¢ an snHadenen
b oxg nnmaQ cl S H e o im¢Y\® 4 qn nua
SFHWadoNT 1) ] e ver [ - b [ on
g 0| | var L2
nmgg 6 THG
2| | . = 8
d = [
honap | Q.?Hvix i e 7 g
9 %]ty . “Hm‘w@\ 9
gndo = L
Aboxag ¥ g Qkﬁu :KA.M k4 <z L N mzmwvmwt&ms
srHWadx@ong | ¥ | T . o Lr | nuaf
8 - ®\.$U oy f e s al
2| [&s . = L Z |
oo [l e o =4 I S B
X HX

1-1-0'C OdANIN-LIEMIN

27.12.31-100-23566247

144



ARV,

7

v

PykoBoactso no skcnayatauunn MK3IM-Mwukpo 2.0

v

v

BHewHue yenn MK3M-Mukpo 2.0-1-4LU

anHown|| aoTe=/~ m
gUd =
ald =i

BBoKg nningg 7
AkHLEdHaNT [ITs) oF
IE] =1

nnmag 6 (7

duonapy El=]

L\

sndogy L9 e

\boxag Flmi=]
arHwadHony + o5
e £\

| |

LALo e

I
)

-
B

Md-1-0'2 ODNN-LIEHN

525 1% ¢ g
x0a 1] Z [ SaF—54
2a 1) | 9
[
5 5
o@_M¢Ym v | one nhHaxedunH
by { ey c an sriHadamwen
m#& z W nuet)
a1 b on
X
=] zl
Ean - I
= o Ioijxamjwmm
m |01 e nush smHBoXR
%) 6
{ w\ % oig
w e 2] al gaMow
m M shHadswen
i I I B
a £
w w\ % ¥l
L

145

27.12.31-100-23566247




PykoBoactso no skcnayataunun MK3M-Mwukpo 2.0

BHewHue uenu MK3M-Mukpo 2.0-2

MEK3IMN-MUKPO 2.0-2

(1] I
G = e
3] B’iE —HE| 3]
uaMLzIEEDneiusl B 4 | =7 . J\Kd : L%%,@' 4 BKN Ouckpemuge
F-1 R B
marafs Ic % g E k4.3 \':j;g % ARapus g
30 % g E k4.4 '{:j;g % Heucnp
- e e E] Ofwui
Xz Jpas e 1% 10 akn
Ua 1 =T \Q_Gun | {0Bs2 il 1% n QTN Auckpemupe
Uenu Ut 2] EFHs e | ™ e 2] cswwo Brog
UIMEpEHUS Uc 3 J=] SR mesHRSH | 13 PNC
HanpRxesun o [4] T -(93‘ e B4 = 14 FE
Sl =yl j;g % ~/=2908 | Numonue
E —
1
RS- 485 (j 7 g :<<((: T MK Ber ><15 B
B 3 i —=F |<5.1E 3 2 033
J\Kﬁ ? jig ‘:: Pesept Juckpemue
s \:ayz e Mex M1 Bovogu
5.4 \ijig % Peepf
e 8§ Cfuun
iR} in s 9 | Kourpens BB
152 HaF- o e 10 Pe3sph
LRSS 2 i Peaepf
oA [12]
¢HB“%>—,@' 3 Pesept Zlucgfoegrzuue
JJEEﬁ[xﬁj;:g % ABm TH
oA 18 Cuwn
mssHE e [17 Peseph
185, 7 B H &7 18 Pesephy

146 27.12.31-100-23566247



PykoBoactso no skcnayatauunn MK3IM-Mwukpo 2.0

BHewHue uenu MK3M-Mukpo 2.0-2-T

MK3IM-MUKPO 2.0-2-T

[x1] [4]
1A % g:{}:: Ka Cjig % aTkn
=] |e— —pHe| 5]
T = - R Y - S I
— ™1 P &
raoKof I % "guﬂ ”"‘“%KE % Abapua s
30 % gii ka4 ‘{::;g % Heucnp
— Lbida| [5]  otww
#2 J]HM%F,@’ 10 BRI
Va ! G g e | (1 aTkn Luckpemue
Lenu Uo ? z«—%‘ =" ] pHer| [z ofue Brogu
USMEpEHUS Ue 3| e F JJBH—))—,@’ 13 FTIO
A P EH L
o (Sl el s
= <= e m ~ f=2208 Numakue
E —
G 1 Lafaty = 46
RS- 485 W 7] |eke &4 M MK GA®| [1] ot
8 3 EHY [~ KB - H T 2 on
I = P
‘“xsz\':%}ﬁ P Mo M3 fovogu
kea Cjig % Peept
xia =l 8 OBwul
Jil: Al wim il 9 | Kosmpene BB
6. 2 HEH - H 10 Peispll
1 3HEH T " Pa3eph
b [z
¢HB“EQA)—;3 I Pesepl ﬂucngegrEHue
fi:3 Sjifg % Abm TH
PHET| (18] Ofuuo
JJBG‘s—))—ﬁ 17 Feseptl
. B H e 18 Pe3epf

27.12.31-100-23566247 147



PykoBoactso no skcnayataunun MK3M-Mwukpo 2.0

BHewHue yenn MK3M-Mukpo 2.0-2-4LU

MK3M-MWKPO 2.0-2-[1lll

[%1] x4
N o B -0 e W TLlE ] ow
3] G —H& |3
Henu B 4 B’—E:_r\ _r\m \—3)—6 4 BKI TuckpemHae
USMERSHUA 5 /@,_ B [ ’_a%g 5 BHXDQH
mereb Ic & /@,_\ﬁ}:: K43 \——ﬁ)—ﬂ g Aenus
3 % g ¥ st Cj;:g % Heucnp
19 k= HEE 9 Ofwun
Baoguue ey e 0 gj/‘_ A HEHE | [0 B
Yo He | 1] o7 Iy Lo er| |1 GIKN NUckp e HAS
M e o ~ R b I I Brogu
- 13| (13 PO
%2 e B | 14 FIE
Ua 1 I Lo = BHE| 5] _
Lenu m 2 @’_<+%}g:: KA A=l T /=208 Mumawnue
UzMEpEHUA Uz 3| |ekd £
Hanpa&eHUD —_—
o % gi@@” MK oH e st 6w
- KmE—a)—,@ 2 032
%3 k6.2 OHE 3 Pesep
Luckpemyde
Y 1 A o B T2 F| 4] 1
RS- 485 A 7] e :D'_{]: M N e [m] M Breay
o SR R i A
ke B3 ] OBwud
Jps.d ke B3 9 | Kowmpona BB
1882 ke B3 0 Peaeph
e 3 EH 11 Peaeph
e = 12
4 =
¢JJEﬁ E'E%_g li Feaepd ﬂucgieqrguue
nas.sE-E::g HE| AT
wda ] 16 Dfwud
6B S 17 Peseph
085, 7 e 18 Peaeph

148 27.12.31-100-23566247



PykoBoactso no skcnayatauunn MK3IM-Mwukpo 2.0

BHewHue yenn MK3M-Mukpo 2.0-2-43

MK3MN-MWKPO 2.0-2-43

Kl ]
. g_g: e \:3’;5 o
3 & — —H 3
Ueny B | Q)’_EJ\ _r\m'z \_9)_9’ 7| EKN Juckperyme
uUsMEREHUA 5 1= A = —t 3 Buxagu
mokof Ic & = g 4.3 \—9)—2' 51 Alapua
30 % gig Iid Cgig % Heuenp
- A 9 Ofiwun
%2 Ji| %9%@ i BKN
o 1 ord | L nez EHH &7 11 GTRN Juckpemune
Lenu Ut 2 E{&%lgsz e ealZl 12 0fwuo Brogh
USMEREHUA Ue 3 frs] == £ J]Bm%a%,@f 13 FRG
HONPAXEHUD o 4] Q‘HEH@O L84 4 HEH | |14 FME
] £ ntni e i 3;% % ~f=720B Mumanue
[+3] _
c ! ETHY e XB
RS-485 7] |oRe bﬂ ] MK @] [ oouwe
B 3 e = KG‘E — A 2 033
6.2 ezl 3 Pesept
o] | — e 1 ,ﬂuExDemHuE
3 — 1 o [FRCelalo]
‘ Oyzabag ‘ 0Bl L] b g@_‘ "53\_%_,@' 5 TN 10 e 3 g
3awuma 7 B 5. \:j;:g % Pesen
[cz] b o B Dfiwun
Iyzabas - L P & z Ies.1 - =T 9 | Konmpons BE
3awumo 7 ) & nezHEHOH | [0 Peaeph
- 1853 H e 11 Peaeph
o3 P [12]
‘ Oyeobas ‘ o83 |1 B @’@_{ \/Lrﬂamtﬁz%F,@f 13 Peaept J]ucgf;:gr;uue
2auime z u J]B&En[’ng)tg % Abm TH
o] [16] oguwn
JJB&G%%},@’ 17| Posp 303
s FHEHE | 18] Pespe

27.12.31-100-23566247 149



PykoBoactso no skcnayataunun MK3M-Mwukpo 2.0

BHewHue yenu MK3M-Mukpo 2.0-2-T-43

MK3IM-MWKPO 2.0-2-T-[13

[x1] [x]
" % gj} " K41 \::;g % atkn
3 | & —pHE) |3
Usnu & 4] ,@—EJ\ J\Km \‘—ﬁ%,@ 4] B LuckpemHoe
LaMepeHUA 3 (ol [ P —er g Buxogh
moknk I = ,QI\&E: K3 \__»_@, R
30 % rg_g 4.4 Ejig % Heugnp
_ el 9 Ol
*2 fet e | [0 KN
g 1 2T HE | PG oS [ " QTN Luckpemuoe
Uenu o |2 D%G%E&;: ™ o] (2] Dga Bxogu
Usmeperun e ARE = waiHHe| 13 o
HANpAKEHUD o [4] ,@'463‘@0 nps.4 LR 2F 14 PIE
5] EZRg e ST P cerme | numanie
— ~/=prer| 18
X3 -
1
RS—485 E ? gii L MK war=l XIE G
B 51 [ekd e mE—%—,@ 2 033
] ;,>»cs.? j;g f Peaepb Juckpemuge
] [ m Boxags
‘ Treaton | - ] T - "s-jLay;a 5 QTR TELL om 3 q
sawuma 7 b @ . E—))—,@ L8 | A
_ ' P AT 7
02 xial%] g Qoo
Tyeobon @ K B & est {fHH2r | | 9 | Koumpono BB
30wuma 2 o & es2HIHEHE | [10]  Peaeph
. iR HE S o il Peaeph
o3 S| e
EAE e i Ml o
Fauuma 2 e ﬂﬂﬁ.s[xwzj;g % A TH
riall 16 Ofwui
ressHiHE | [17] Posp 303
nga.7 LB 2 18 Pezeph

150 27.12.31-100-23566247



PykoBoactso no skcnayatauunn MK3IM-Mwukpo 2.0

BHewHue yenn MK3M-Mukpo 2.0-2-4LU-43

ME3M-MWKPO 2.0-2-01-03

[x1] [x4]
1A % g:)}:: KA \:j;:g % aTKN
H Ty —eHeE| 3]
Uenu d 3 1= N L b [ Bl uckpernioe
UsMepaHUA 5 g_ [ [ r—%)—/@ B BUYOQU
mokod IC 6] ,@,\N_E: K43 L o M ABapua
30 % g_f: ke E:;:g % Heuenp
| 9| ) el ] Qbuuo
Eu::;uuu"fuus:'u ELL 10 gj’ﬁ JJEM%)—@ 10 ]
T D P 1] Ej\" Lmee i@ [0 aTkn Huewperine
12 I=] ™ pHe| 2] obawn Oxogu
- e sHRFH e |13 P
X2 e JHe| e ]
Un alE = bHe| [
Lenu b 7 ’@'_«_EF_EE:: b e /=2208 MumaHue
UIMepeHU s U 3 T B
HOnpAAEHUD WEl
e % g:(«;B 3o MK BH e X1E Ot
- re.!E—%)—@ ? 033
X3 K62 Ea % 3 Peazp®
Nuckpemuse
G AERS B 0| 4] " B
RS_485 A 7 ol i}_ﬁ: : xss\_%_’@ 2| TN om 3 Exoge
B 3 Ealut ™ KB4 \'_ji;g % Peaept
[o1] | 8] obuwp
Dyzobaa o8t L] PH & gt 9 | Kawrmpoas BB
30wuma f] b & 2o H | [10]  Pewepd
- e s |1 Pezerd
0z b 12
5.4 ==
‘ Tpeaton ‘ . ] 5 @,@” Lt EE%}—)Z 1 Peent ﬂucgfaegrguue
m
e z & Dm‘s[zez::g e e TH
03] BHZ| 18] Obuws
Jyaoban o8 Rl PR & s eF |17] Pap 303
ulUma 2 &) =) s 7S H e 12 Peaeph

27.12.31-100-23566247 151



PykoBoactso no skcnayataunun MK3M-Mwukpo 2.0

BHewHue uenu MK3M-Mukpo 2.0-3

MK3MN-MUMKPO 2.0-3

[x1] [x4]
AR £ Q= i M
I 7] —H & | 3]
UZMLLE;Q"'HW B & /@’:E_.\ L A B [Nuckpamibe
- a%
MoKGE e % g:}: a3 Ej};g % Abapus Bixagn
30 % g: I3 a4 Cj}): g % Heuenp
_ rHE| [ Qul
%2 Ap4 %—)}— 2| o 8kn
Ua ! [ HH e ||mpa2 B e (1 OTeN uckpemHee
Lenu [ A= 4(—%‘gk ™ pHE | [12] Couu Broge
usmepahunﬁ I3 3 A e WJ%—})—,@’ 13 PNG
HAMESHE HU | |=He i mpta sl M A P
o e
g THH =0y L= j);/’g % ~/=2208 Mumanus
[3]
G [ (A L Ed
RS- 485 ) 7] [zhd ¥ Z M v 1= I Y I
B i| |@HE4 vk WE——))— = |2 08
5.2 wia b=l I Peaeph
7] Fas T2 [ o
[am = a3y ado] [5] Mexm g
YPOR FA =1 {(——Sm —rH | |6 |
[OuckparmHea Pogopb 13 | |&FHeT w72 L] [t Lfar 3] Pt
BHHOGH Feseph B’KF:‘/ ke bHe| (8] obwm
& (S HH g - 2 9 | Kowmpons BR
[ [ He— ez tEHE | [10] Peoaph
il 1= O mes 2| [T Peeeod
Qg L] | HH e |2
Fasp v0E_ |8 rledl ] e ¢ﬂm.4|7'€_»_/®, R3] Pesept ﬂuc&zﬁ;we
Peaepl 10 | i ere JJ.DNE_})_'QI |14 B TH
Pesgpb | 11| |6 ens | s
hz|  |@Hq e 18] obwun
,ﬂucg)iegr:.uua Pe3eph :i g:{({{zﬁ,ﬂmt b P :}»}:g :; EP:EP:
[14] g7 api
Pezpt [l [l (_Elms
[ 18| |ETHA
Peseph 17| |@HaH e
Peazph 18| |&paenr

152 27.12.31-100-23566247



PykoBoactso no skcnayatauunn MK3IM-Mwukpo 2.0

BHewHue uenu MK3M-Mukpo 2.0-3-T

ME3N-MKKPO 2.0-3-T

[#] [%4]
14 % g I 1y g % arin
3 n= & (3
Lenu s i} 4| g:&:_,\ L LN iy N BKI OuckpamHoea
F nadl 1 . Brixogy
makok Ic % g :!E: K3 g % Abapus 9
Ha % g N A g % Heuenp
_ @ [9] Ofwud
¥z At %—}} 1] Il ]
g 1 ETHE it || amt 2 Y 2| 11 QTKN OLICKEEMHEE
Lany b 2] & '«'%gm ™ | (2] Ofwwa ExogH
owapanun Ul 3| B et | (13 PO
HONpsEkEHU [+ |2k B[4 FIB
W 5 g_{{_j@n Lo =% 1 r /=208 | TMumoHue
- M= 8
3 -
o] 1 Jed S22 - 53
RS—485 B 7] |ekd ™ [ & [1] oouw
B 3| [EHH [~ MK m.1b——))— & [2 033
] L. 82 ] g i Pesepb | LuckpemHbe
~lke.3 k8 B
Dot 1 = ] B 5 Myex MT2 bixG g
YFOR 2 i —{{——:‘ A " = [8]
Peeph |3 |2elJiod My | [7] Pesrt
OuckpemHye + o L I= 5 T
Birogh Pesph Y kra L
5 iz . A e 1% 4 | KoWrnpane BB
6] (& | ez (10 Peaapf
S = v sl [ Peeo
Ohuwwn [ B8] |&] e 2]
Fop OB | 9| |@HeHE K i O ﬂ”cb";(‘fg':”“e
Peaph 10 HHA Jil:ravd e 5@—))— ) [14] im TH
Preseph 1| |@Hq-E e " e 1S
hz| & (| [18]  o6wua
.ﬂuc&p;ﬂegr:uue Pesph m B,_{{_EIJJ.BH_._‘> s = Pesepls
4] |EHe 7L [18]  Peaap
Pemapk T = _{{_E]D.BTé
Ohwwn [ 18] [
Pewph 17| | e
Pemaphi 1B HHY IA.7

27.12.31-100-23566247 153



PykoBoactso no skcnayataunun MK3M-Mwukpo 2.0

BHewHue yenn MK3M-Mukpo 2.0-3-4LU

ME3N-MIKPO 2.0-3-011

1] [t ]
v R /9% e W ] o
3 Lal —E| 3
" Uenu B [4] bsi 3_.\ _r\K4.2 \——})—Q‘ 4] B OuckpamHoe
P F-1 -1 B
mokak I % gBZ: 43 \'::}))}:g: % ABapus g
I % g 1 44 Ej}): g % Heuenp
] 15) e (8 Sfuwn
BeomgHee ”:E” EL 10| F=) j m“@_}}_g ] [T
Barur MO 11 14l e e [ OTKN NuckpemHpe
® o el F & Bler|  [12] oowe Bings
— sl e| 13 P
X2 L im pig P I P
Ua 1 |BHE L = PR (5] L
Uenu b [7] | 4{—%&& = brle| [1g] /=208 | Mumonus
UBMEpEHUA U 3 Mo gis B
HaNpasE HUD ] Jrgeea [E ]|
W 5] (e GHZ| [1] o
_ Kﬁ.lE——}}— T 2 033
1 RS g =4 A I Tucrpemune
G =] 2y |- B, o — | (4]
RS—485 i [2] |ehe :[}—ét ] MK Pyl [] Metm | Beeoss
[ 3 PEd s ™ 5.t \::})}}:g % Pessph
[+7] BeHer| |8 ocown
(G 1] & A2 | 9 | Konmpoao BE
YPOB 7] & -((——:‘m g2 Bier|  [10]  Pesepb
uoxpamess Fraaph R s | e AL e (1] Pesip
Brooge Peaeph % g f{{;:/ k7.3 ,‘_ﬂﬂﬂli:}))}: g % Peseph | OuckpemHbe
[~ B
Bl |[&HG— eeal=l L ik
Poot | [olael 0 e, 5 (B | e g M ™
OBwua B| | | (18] Cbuwt
Paap WPOB_ | 8] | eHBH memi sl E-EH | (7] Pesaph
Fezeph 0| | HeHEH e et T 5| (18] Pessph
Peagph 11 |7 H-BH ner.a
12| e
ﬂucgfoegn;ﬂ ve|  Pesepd 12 g i{{:EI HE7A4 o
Fammph ERE _{{_EUJBH
Ofwwn 16| |2
Paaoph 17| [ He-EHAeme
Foeps 18| | hect B nenr

154 27.12.31-100-23566247



PykoBoactso no skcnayatauunn MK3IM-Mwukpo 2.0

BHewHue yenn MK3M-Mukpo 2.0-3-43

ME3N-MUKFO 2.0-3-03

[] [#]
1] [ —FHE 1]
LI pot I Wil Toled 7
=] b g —He 3]
e |—— 1 [g—E L pe [ 2 s
makzh 1@ & ] g:E ”""\:_})_Qf 5] M
A % gj mqﬁ::}})):g % Heuenp
_ P (9] Dfuwwa
[ ,uw%-})—,@f 10 =)
Ug I | meexl @] (11 [FiL] E REEMH e
Lanu Ub 2 ﬂ-{{-agk o] (H2] Ofuwa B el
LEMapeHUA lz 3 LT = M%—})—H 13 [§1A]
Hanp#EH Ul i [ ulFe] [ Fe
¥ 5] [af I L =142 [ e | n
— Fr u#—})—,@’ W = umoHUE
&
A 1 @R, [5]
RS—4B5 i 7| e ] e (1] o6
B 17] |k FF mE-})—:af 3
- g ET e P
a1 [EHH e lotel (5] M EregH
WPOE 2| e —ae| (]
PSR, = 1 I et Lol [7] Fe
= 4| |EHE—, |, EH e (A Oeuwwa
B il Y
e Pmapd H ,@f-(i——'{ e WM nﬁi%-})—ﬁ 9 | Fermpean BB
[6] |&EHe— g e (0] Peepd
Poat 5] [afoe™ B ] [T Fese
Down | 8| |@HH ] 7]
Fop P08 | 8| [ @[t mat B 1o 5] Peat e
Fop 3FE 10| | [ | [14] den TH
Puapt  [11] @B e HE (15
12| |eTHH FoHe| (18] Otuwa
ugpemiae ot |13 ) N st @0 [17] oo
4] e s 7] 16| Peoeph
Pt o e _“_Euma.s
Giwa_ [1B| EHH
Feaph |17  [orHerfHame
Frmpgh |16 i mi
E
ohna 1 B
[Sem ] = H Rl%eh
[az]
Lvecbaa 1 - &F
E N
[ad]
oing 1 B
(25w | = [ pl%el

27.12.31-100-23566247 155



PykoBoactso no skcnayataunun MK3M-Mwukpo 2.0

BHewHue uenu MK3M-Mukpo 2.0-4

MEST-MFEPO 2.0-4

[] [54]
S I 12 H] e
3 1 —pim| [3
Uenu B [+] ﬂ’j« LIl B ¥ s
LorapTHUR 5 =1 1 M+ —tzi| |5 ibtamb
Mokl 4 3 Hj K"a\__}}_ﬂ = Ahapun
I R = « g mia < I [
— | [A] Oounn
a2 Ml%—}}-ﬁ U] BN
lla 1| |[=Fs e LR o e I T [1 3] LI CHpsIHE
Uera ] 2| ] <{-%E ] His| [12] Ofiuwn uiogn
Mpunuun [ 3 g-{{— Frd B3 -}}-g 13 [allln]
HRIRpLAEHLI 1 et g LR ] e
e i
5| [ofalEE ¢-~f=:}}}}:g % w2208 | Mumarue
E=]
5 1| = || [z]
RS 485 i 7| |=fed i}-{t ] =] [1]  Ouwn
[] E] LA - xm|::—-}}-g H 3
&5 S s e
Fo s =1
[ 1 Bai sk ]
e T3] (ol e aansmer I
,ﬂu:xpnm;uu 1 | hed— kY \ g [] Ofuun
g R R I I P R e e T
[ — 10
Pt 5] gi{{:—”m o :}}};:fé 11 F‘mpapmpﬂ
[ ] Faf foa H| 2]
Tl i | TR [ M
Poept |11 g«- P ”ﬁi-}}-g [ig] “m™
HEEE P2 [16] ofuwd
IucrpEMHEA Pe=nph Fe3! EIJR!
R kP | e [
B e —
[ T g o X
Peoapdh 17| | fe-iHaee = 1 Ofupn
Pl [ =] asSal el Ceh| S e g 2 [ree]
Ria ==
""}c.a\__}}_g 5] Pt e
— [
m\__}}_g = P
Lo (8] Ofwim
A ilHeF | (9] Peept
. - mn Padpli
s | 1] Peept
¢WA£:}H}:§ % Pl Oucrpamusis
Wag‘}}'ﬂ [74] — Froqu
X eal=1 i
{zr| 18] ofuwo
s | 7] Pen
. P | B Peept

156 27.12.31-100-23566247



PykoBoactso no skcnayatauunn MK3IM-Mwukpo 2.0

NPUNOXKEHUE b

IpadpuKM TOKO3aBUCMMBIX XapaKTepPUCTUK cpabaTbiBaHUA

WNHBepcHas XapaKTepucTMKa

Qaun o =
o= O o o
n n n 1} n -
vl v v vy v (%]
2 =2 2 2 2 =
- F = = -~
/ / A
Q,
| =1
]
JL ]
/
VA
i
Ly ’,f’ LA ,f/
#,.—:—,-‘-‘_4,.- o
Y L |
: 8 S - = g
g = = 8

27.12.31-100-23566247 157



PykoBoactso no skcnayataunun MK3M-Mwukpo 2.0

CunbHO UHBEPCHAaA XapaKTepUCTuKa

Q oun o -
[ I =] o O
" 1 " " 1] =
L7 T T ] vyown [$]
e 22 2 2 =
F = F ~
N1 F | N
TATAIl
Wl

e
—

M —
--..-.‘
.

.

Mty
ey
10,0

e,
e
—
e ™

/
y| JF / ‘AF JF
a '/ / '}r
AL Al
A
/5/" // /i/'
,i
./i// //
A A

Z=

1,0

tcp, ©
100
0,1

0,01

158 27.12.31-100-23566247



PykoBoactso no skcnayatauunn MK3IM-Mwukpo 2.0

Ype3BbluailHO MHBEPCHAA XapaKTEPUCTUKA

2,0
1,0
0,5
0,2
0,1

sg2s8: 2
A
[/
/ /
/l / / /i /f
Y AVAI VAV
r,f 7/ F/ )
f//(/
sy,
A
/
'l
/11,
i / Y/
/l' // /u"/
7l

10
1

tcp, ©
100
0,1
0,01

27.12.31-100-23566247 159



PykoBoactso no skcnayataunun MK3M-Mwukpo 2.0

[AnnTenbHO MHBEPCHaA XapaKTepUCTMKa

=] o un ~ -
= = = = =
od - O o o
n 11 n 1 1 =
wy [y wy wy Q
s 2 2 2 2 =
= = ~ = -~
/ N

s,
10,0

™

/ /
/ / / f
f iy
/ A/ / /
Vi 94
AAW
‘,/ P A ',f"
:’ -:/ -i--' D
b ) o o - - -
o S . 5

160 27.12.31-100-23566247



PykoBoactso no skcnayatauunn MK3IM-Mwukpo 2.0

KpyTasa xapaKTepucTuka

o i
o N - O
T T T -
B o
2 2 2 2 2 =
F F FFF =
N
o
o
o
o
o
)
~
o
[ |
[ | |
-

27.12.31-100-23566247 161



PykoBoactso no skcnayataunun MK3M-Mwukpo 2.0

Monoras xapaKkTepucTuka

o ot}
o 1 N o= O
noon nonon -
v 7] [, I, | [&]
= =2 2 2 2 =
FFE FEFF =
N
o
‘ o
o
o~
o
-
bl - - -
g o S
S o

162 27.12.31-100-23566247



PykoBoactso no skcnayatauunn MK3IM-Mwukpo 2.0

NMPUNOXEHUE B
PeKomeHgauum no BbI6opy NapameTpoB HACTPOMKU 3aLLUTbI

OT TEN/I0BOI Neperpysku

B 3aBMCMMOCTM OT TMNA 3/IEKTPOABMUIaTENA U XapaKTEPUCTUK pabouero mexaHusma
Heobxoaumo NopobpaTh XapaKTepUCTUKY cpabaTbiBaHWA 3alWMTbl OT neperpysku. Oc-
HOBHbIM NMapaMeTPOM 3TOW XapaKTEPUCTUKKU ABNAETCA MOCTOAHHAA BPEMEHU Harpesa
anekTpoaBuratens. Ecam aTot napameTp 3a4aH 3aBOA0M-U3rOTOBUTENIEM 3/1EKTPOABUIa-
Tenf, TO 3HaYeHue NOCTOAHHOMN BpeMeHU HeobX0AMMO 334aTh B KaUecTBe YCTaBKM, 3aTem
onpeaenuTb No U3NOMKEHHOW MeToAMKE BpeMsA cpabaTbiBaHUA 3aLMTbl NPU 3aaHHbIX
KPaTHOCTAX TOKa NeperpysKku B PasNnyHbIX PeXnmax:

®  NpuW BO3HUKHOBEHWM NEepPerpysku v HyJIEBOM 3HaYEHUU TEMN0BOIO MMMNY/LCA;

® NPV BO3HUMKHOBEHWM Neperpysku B pexknume NpesLIecTBYIOLLEro Harpesa d/1eK-

Tpoasuratens (HeHys1eBOM 3HaYeHUU TEMNN0BOIO UMMYbCA).

1) Ona Bblbopa NOCTOAHHON BpPEeMEeHM Harpesa 3NeKTpoasuratens HeobxoaMmo
3HATb NPOAOJIKUTENBHOCTb NYCKA ABUraTens tn M KPaTHOCTb NyckoBoro Toka Kp. Mpu oT-
CYTCTBMM MHPOPMALUK O NEPErPY30YHOIM CMOCOOHOCTM 3/1IEKTPOABUTATENA MOXKHO UCXO-
OMUTb U3 BO3MOXKHOCTU ABYKPATHOTO MyCKa ABUraTeNn U3 X0N04HOro cocToAaHmA. 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 nNyckoBoro Toka Kn = 6,5 n BpemeHu nycka tn = 10c u3
BbipaxkeHus (B.2) nonyunm sHayeHve NOCTOAHHOM BpemeHu Ty = 934c.

Mpu nosTopHOM nycKe (6e3 nepepbiBa Ha OXNAXKAEHUE) 3HAYEHUEe TEMNNOBOro UM-
nynbca yasouTca n coctasut By =0,9. 3anac no 3HaYeHMIo TeNI0BOr0 MMMNyAbCca NPU ABYX
NycKax 3NeKTpoaBuUraTena U3 XoN0A4HOro COCTOAHUA cocTasuT 10%. Mo npuseaeHHbIM
HU¥Ke Tabanuam namn HenocpeacTBeHHO No BbipaxkeHuto (B.3) MoxxHO onpesennts Bpems
cpabaTbiBaHMA 3aLWMTbI NOCAE NMOBTOPHOIO MyCKa C KPAaTHOCTbIO ToKa Kn= 6,5 1 ocTtatou-
HOM 3HaYeHWM TeNN0BOro umnyabca 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 3N1EeKTPOABUIaTENS MOXKET OKa3aTbCA
pacyeTHbIM BTOPOW PEXKMM — MYCK SNEKTPOABUIaTENA U3 TOPAYEro COCTOAHUA. [pun 3Tom
LONONHUTENBHO HEOBX0AMMO 3HaTb MaKCMMAaibHbIA Pabounin TOK 3NeKTpoaBUraTens.
Mo BblpakeHuto (B.1) onpeaenseTtca 3HaYeHMe TENIOBOTO MMMY/IbCa B YCTAHOBMBLIEMCA
pexunme Npu MakcumasnabHOM 3HaveHuun 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 3awMTbl 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 nmnysibca coctasut 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 peasibHoe Bpems cpabaTbiBaHMA 3aLLMTbl MOXKET bbiTb

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 CONPOTMBAEHUIO POTOPa NPAMON No-
CN1ef0BaTeIbHOCTM MPU HOMMHA/bHOW YacToTe BpaweHua. Koraa KosdpouumeHT K He-
BO3MOXHO PaCcCyMTaTb TOYHO, OH MOKET BbITb MPUHAT PaBHbIM 3.
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4) Tok cpabaTblBaHMA 3aLLUTLI OT NEeperpy3kmn lcz pekomeHayeTcA NPUHATbL PABHLIM
(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 TEMMNEPATYPbI NPONOPLMOHANEH KBAAPATY TOKA, TEN/I0Bas ne-
perpysKa B 10% 6yaeT npu yBenudyeHnn Toka npnubansntenbHo Ha 5%. CoOoTBETCTBEHHO,
npu Toke 1,1ljom TENNOBAA Neperpyska coctasut 21%.

5) NocTosAHHan BpemeHM OCTaHOBNEHHOro ABuratens To MOMKeT bbITb NPUHATA paBs-

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

6) 3HauyeHwue By yourp UCMOJB3YETCA B ANTOPUTMAX AMUArHOCTUPOBAHUA TAXKEIOrO NycKa
1 3anpeTa NyCcKa aNeKTpoABUraTens n NPUHMMaeTCAa PaBHbIM:

Bt_KOHTp = lrlBt_nycm

rae B¢ nyck— TENNOBOM MMNY/bC 32 Bpems NyCKa ABWUraTens npyu 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 OTKAKOYEHMUN NeperpyeHHOro 3neKTpoaBuratens popmupyeTtca KomaHaa «3a-
npeT nycKa», ec/iv TeKyLLee 3HaYeHWe TENI0BOTO UMNY/bCa NpeBbIaeT BeanymHy (100
— Bt _xonp), TO €CTb «3anpeT nycka» CHUMETCA NPU BbINOJHEHUN YCNOBUA:

Bt < (100 - Bt_xonrp)-

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

tep = 0,0062TH = 5,58c.
Ecnv M3BECTHO TENN0BOE COCTOAHME INEKTPOABUrATENA B YCTAHOBUBLLEMCS PEKUME,
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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Cnucok BHYTPEHHUX CUrHANO0B, Ha3Ha4YaeMbIX Ha AUCKPETHbIe BXOAbl

NMPUNOXKEHUE T

HavmeHoBaHue curHana HaumeHoBaHue curHana
Bbnok MT3 TY
bnok 3MH My
bnok 3MH Pasp ABP
Bnok 3MnN bnok ABP
Bnok 3M4 PNo CB
ABT TH UscTp
Uss KoHTponb BB
4B N3 BKN
[B /1312 OTKN
Pasp 343 B BJ1IK
BHew A31 4B PNO
BHew /132 4B PMNB
Myck 343 no | BHew BKN
BO-1 BHew OTKN
BO-2 Pasp YAMNB
BO-3 OB AYP
Pasp AMNB OB 4YANB
Pasp YAMB YcTtaBkn 1
Pa3p A4P YcTaBku 2
Pa3p YPOB
BHew YPOB1
BHew YPOB2
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NMPUNOXEHUE 4

Fa6apuTHbII YepTexX Kopnyca B moguduKauumax:
2.0-1, 2.0-1-T, 2.0-1-ALU, 2.0-2

122
146

146

150
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178
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FabapuTHbI yepTexX Kopnyca B mogudoukaumsax: 2.0-2-T, 2.0-2-ALL,
2.0-2-A43, 2.0-2-T-A3, 2.0-2-4l1-A3, 2.0-3, 2.0-3-T, 2.0-3-AlW, 2.0-3-43, 2.0-4

146
150

88l

8Ll

151
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Pa3mepbl Bbipe3a nog, Kopnyc 610Ka 3almTbl
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FabapuTHbIN YepTex aatunkos A/43-01 (cnesa) u A443-02 (cnpasa)
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NMPUNOXEHUE E

NoakntoueHune ueneit Toka K MK3M-Mukpo 2.0
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NoakntoueHue uenei HanpaxeHua K MK3M-Mukpo 2.0
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NoakntoueHue uenei gewyHTMpoBaHua K MK3M-Mukpo 2.0
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MNogknoueHne AaTynKoB Ayroeoii 3awmTtbl 443-01 K MK3M-Mukpo 2.0

MK3MN—Mukpo 2.0

o X011

( ( n3-1

E y (X012

o X021

T ( n3-2

E X X022

o X031

i ( fis-3 &l

2/ 3 #
X03:2

- il

1. AaTumkm ToKa ayrosoi 3awmTbl AA3-01 nogKntovatoTcs K 610Ky 3almTbl 3Kpa-
HUPYIOWMM NPOBOAOM ANA CNabOTOYHbIX CUTHaNoB. PekomeHayembli npoBoa —
KrM3¢Bm 1x2x0,78 (BXOAMT B KOMMNIEKT NOCTaBKM).

2. [onyckaeTca nogKatoyeHme o tpex gatumkos A/3-01 Ha ogMH KaHan oyrosom
3aLUUTLI.
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MoaKnoueHUe oNTOBONIOKOHHbIX A4aTYMKOB AYroBOiA 3aLWUTbI
AA3-02 k MK3M-Mukpo 2.0

OTcek
CBHOPHbIX ( 01
WKH
OTcek R i ) iy}
|\)|J\)|J\)|ﬁ|}\w; ] o2
BbIKNHOUATENA A - — gﬁ.
R —) -
Rl ] —— " o3
— ) —|@
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NMPUNOXKEHUE XK

PeKomeHAauMM No onepaTMBHON HAaCTPOIiKe U BBOZeE B 3KCNAyaTaLMUIO

[aHHble peKomeHAauUn npeaHasHadYeHb! 418 ONepaTMBHOW HAacTPOWKM U BBOAA B
aKcnayataumio 610Ka penenHoi 3awmTbl. Heobxogumbie mapameTpbl, nogsexalme
HaCTPOMKM B NpoLecce HanafKku 610Ka, npuseaeHbl B Tabanuax. Koanyectso 3agasae-
MbIX HacTpoeK 6710Ka 3aBUCUT OT MOAMPMKaLMM B0KA U CePBUCHOW YCTaBKM «TuN Npu-
coeguHeHua».

Kaskgas ycraBka/HacTpoiika 6710Ka BBOAWUTCA NOC/e 3a4aHNsA Napona C COOTBETCTBY-
IOWMM ypoBHEM focTyna. CepBUCHbIM Napo/ib MO YMONYAHUIO: «1234»,

1. O6wume HacTpoiikn 610Ka
Mpw BKAOYEeHUM BOKa NOC/e AONTOr0 NepepbiBa NUTAHMUA He0BX0AMMO 3aaThb AaTy
n Bpemsa. s aToro HeobxogMmo:
e [lepeiTn B «OCHOBHOE OKHO» (Ha)KaTb KHONKY «OTMeHa», NOTOM W3 IaBHOro
MEHIO KHOMKY «BBepx», Noka He 0TO6Pa3nTCA OKHO C TEKYLMMU JaTol/Bpeme-
Hem);
e HaxaTtb «BBOA» 1 BBECTU AaTy. BBOA KaxKA0ro anemeHTa AaTbl NOATBEPKAAETCA
Ha)KaTmem KHOMKW «Beoa».

Mocne BBOAA aKTyaIbHOW AaTbl M BpEMEHU 3a4aTb B MeHto «MpucoeguHeHune» npu-
Be/ZleHHbIE HUXKEe HaCTPOMKU.

YcraBKa/HacTpoiika 3HaueHue MpumeyaHue
Tun npucoeduHeHua | ON1/BB/CB/TH | Tun 3awmwaemoro anemeHTa
Cnocob nogxatoyeHns
Cxema 3TH / 2TH Lenew HanpaXeHus K 610Ky:
nodknrovyeHua TH 3 ¢pasHbix HanpaxeHna — 3TH
2 NNHenHbIX HanpsxeHua n 3Uo — 2TH
HomwuHanbHoe nepsuyHoe
UHom 0,1-37xB P
HanpAaxeHune npncoeanHeHnA
KoadpdpuumeHT TpaHchopmaumm
Koy 1-600 dduuy paHchopmaly
nepBUYHbIX TPaHCHOPMaATOPOB TOKA
KoadduumeHT TpaHchopmaumm THN
A 3aLUWTbI OT 3aMblKaHWIA Ha 3emio.
Krr THI 1-500A ANIA Sa
PekomeHayeTca nporpy3nTb THI nepBuYHbIM
TOKOM ana onpegeneHuna K1t THI.
YKasaTb nNpaBu/ibHOE YepesoBaHue Npu 3a-
YepedosaHue a3 ABC / ACB P ¢ Hepeny P
WuTe ABUraTeNbHOMN Harpy3Ku
Pacyem moka le OTK/ / BKN BK/IKOUMTb MPU UCMONb30BaHUM CXeMbl 2-TT
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2. YcTaBKM BXOA0B
Bce guckpeTHble Bxoabl 6710Ka 3aWmTbl CBO6OAHO Nporpammupyemble. YCAOBHO UX
MOXHO pPa3genunTb Ha «dusnyeckme» (BbiBeeHbl HAa BHEWHME pa3bemMbl 6710Ka 3aLLmMTbI)
N «BHYTPEHHUEY» (MMEIOT KOHKPETHbIE Iornyeckne dyHKuum). MporpaMmmunpyoTca « BHYT-
peHHue» [1B. CmbiCn NPOrpaMmMMpPOBaHUA 3aK/IOYaETCA B Ha3HaYeHWe KBHYTPEHHUM»
[B cooTBetcTBYytOLLErO “DU3nYeckoro» B, nmbo, ecnm «BHYTPeHHUI» [1B He ucnonb3y-
eTcs1, PUKCMpoBaHHOTO cocTosHuA («Bcerga O» / «Bceraa 1»). A HaCTPOMKM ANCKpeT-
HbIX BXO40B HEOHX0AMMO:
e 3aliTM B MeHI0 «QUCKpeTHble BXOAbI» / «HacTpOIiKU BXOA,0BY;
e BblbpaTb HacTpamMBaemblit BHYTPEHHUI BXOA, HaXKaTb KHOMKY «BBoa» 1 BBECTU
naposb;
o KHonkamu «Beepx» 1 «BHMU3» BbIOpaTb HEOOXOAMMOE 3HaUYEHNE U NOATBEPANTD
Bbl6Op KHONKOM «BBOAY.

BHumaHue!
«Pusmyecknin» [1B MOXKHO 3a4aTb TONIbKO HAa OAMH «BHYTPEeHHU» [1B.

[na KoppeKkTHoM paboTbl 610Ka pekomeHayeTca 3a4aTb 3Ha4YeHua B B cooTBeT-
CTBUM C CYLLECTBYIOLLEN CXEMOW BTOPUYHBIX Leneh. Huxe npuseaeHbl cneaywolime
«BHYTpeHHue» [1B, koTopble noanexaT 06a3aTeNbHON HacTponKe:

PekomeHayemoe
YcraBKa Bxoga MpumeyaHue
3HayeHue
BK/1 Inl KomaHpga Ha BKntoyeHne BB
OTK/N In2 KomaHga Ha oTkitoueHne BB
4B PIr1o In3 Pene nonoxexus BB «OTKAtO4EHO»
4B PrB In4 Pene nonoxeHus BB «BkatoueHo»
BAOK KOHTaKT aBTomara ueneit TH (Mcnonbay-
eTca Ana 6N10KUPOBKM a/IrOPUTMOB 3aLLMT MO
Aem TH «Bcerga 1» Lenam HanpsaXkeHW npu OTKNHOYEHHOM aBTO-
marte TH). Eciv He ucnonb3yetcs, 3a4atb «Bce-
roa 1»
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3. YcTaBKM BbIXOAHbIX pene

BbIXxoAHble pene HacTPamBaloTCA UM C NOMOLLbIO WabaoHOB cpabaTbiBaHWA MK
BPYYHYIO B COOTBETCTBMM CO CXEMOW BTOPUYHOW KOMMYTaLMM Ha NpucoegunHerwe. Mo-
ApobHoe onncaHue HaCTPOWKK NpuBeaeHo B pasgene 4.6. [lnsa HaCTPOWKM Bbixoaa Heob-

XOANMO:

e 3aiiTV B MeHI0 «[AMCKpeTHbIe BbiXxoabl» / «HacTPOMKM BbIXOA0BY;
e BblbpaTb HacTpaMBaemoe BbIXO4HOE pesie, HaxKaTb KHOMKY «Beog»;
e BbibpaTtb WabnoHbl cpabaTbiBaHUA ANA pese, KOTopble NpuBeseHbl B Tabanue

HUXKe.
LWa6noH
Homep BbIxopa MpumeyaHue
cpabaTtbiBaHUA
OTKN K4.1 Pene Ha oTkntoueHne BB
BK/ K4.2 Pene Ha BktoyeHue BB
Asapus K43 CurHanusaumsa asapuitHoro cpabatbiBaHus 3a-
LWNTbI
HeucnpasHocmeb K4.4 CUrHanMsauma HemcnpaBHOCTU

4. YcTaBKu 3amT

Huke npuBeaeHbl NapameTpbl, HeobxoaMMble AN HACTPOWKM Hanbonee 4acTo Uc-
Nno/ib3yembix 3aLmT: oTceyka (MT3-1), makcumanbHas TokoBas 3awmTa (MT3-3), 3awuTa
OT 0A4HO®Aa3HbIX 3aMblKaHWiA Ha 3emato (33-1) 1 3aWwmUTa MUHMMANBHOTO HaMNpPAXKeHUA
(3MH-1). OnAa HacTpoiKK HeobxoaMmo:

e 3aiiTn B meHto «YcTaBku P3uA» / «YcTaBku 1»;

e BblbpaTb HacTpamMBaemyto 3aLLuTy;

e 3apaTh cneaylolme YCTaBKU Nocie BBOAA Napos.

Hacrtpoiika 3HaueHue MpumeyaHue
Ycmaeku MT3-1 (TO)
Beod 3aujumesi -/+ Bsoa/BbIBOA, 3aLMTHI U3 AENCTBUA
lep 0-200A (o0 svapvarnan semmman
Tep 0-300c Bpems cpabaTbiBaHUA 3aLLUTbI
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Hactpoiika 3HaueHue MpumeyaHue
Ycmaeku MT3-3 (MT3)
Beod 3awjumeoi -/ + BB0A/BbIBOS, 3aLMTLI M3 AENCTBUA
C NYCKOM 3aLMTbI MO HANPAKEHNIO
IMyck no U Hetr / 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 3aLLUTbI
yYmMT3 -/ + YckopeHnve MT3-3 npw BratodeHnn BB
Tcp YMT3 0-10c Bpems cpabaTtbiBaHua YMT3

Yemasku 3MH-1
(Ana KoppeKTHOM paboTbl 3aLWUTbI H
COOTBETCTBYIOLMM 06pa3oM BHYTPEHHME

€06x041MMO CKOHPUTYpUpoBaThb
OB: «ABT TH», «Pa3p 3MH» u «PMB»)

Beod 3awjumol -/ + BB0A/BbIBOA, 3aLUNTbI U3 AENCTBUA
Ucp 0,2 — 100B HanpskeHue cpabaTblBaHWA 3aL4MUTbl BO BTO-
PUYHBIX BEMYMHAX
Tep 0-300c Bpemsa cpabatbiBaHWA 3aLwmThI
Yecmasku 33-1

(onA KoppeKTHOM PaboTbl 3aLWLUTbI H

e06Xx04MMO CKOHOUTYpMpPOBaTb

COOTBETCTBYIOWMUM 06pa3om BHYTpeHHMI B «ABT TH»)

Beo0 3awumol -/ + BB0/,/BbIBOJ, 3aLLMTbI U3 AeNCTBUA
Tun 3awumesi 3lo/3lo+3Uo/3Uo | Cnocob paboTbl 3awmThl
Tok cpabaTbiBaHWA 3aLLMTbI B NEPBUYHbIX Be-
Icp 0,05 — 50A P . P
ANYMHaX
Ucp 0,2 - 1008 HanpsskeHue cpabaTblBaHWA 3aLL4MUTbl BO BTO-
PWYHBIX BEIMYMHAX
Tcp 0-300c Bpems cpabaTbiBaHWA 3aLUUTbI
CpabamelieaHue
Ha: CurHan / oTknoyeHne | Cnocob cpabaTbiBaHWs 3aWmuThI
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