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HacToslee pykoBoACTBO No 3KkcnayaTaumm TPBH.656122.001-02.01 P31 (aanee — P31) asnaetca
BTOPOWM 4YacTblo 06LEero pyKoOBOACTBA MO 3Kcnayataumm TPBH.656122.001 P3 1 npegHa3HayeHo Ans
03HAaKOMNEHUA C WHAMBUAYANbHbIMU OCOOEHHOCTAMM YCTPOMCTB MUKPOMPOLLECCOPHBIX penieiHon
3aWwmTbl M aBToMaTnku KUT-P (nanee — ycTpoiicTs), npmBeaeHHbIX B Tabanue 1.

Tabaunua 1 — MicnonHeHWa yCTPOMUCTB

HoMWHanbHbIM Tvn OUCKPETHbIX NHTepdelichbl
YcnoBHOe HaMMeHoBaHue O603Ha“|EHV1e BTOquHblﬁ BXO0408B nepeanaydn
TOK AaHHbIX
KWT-P-A1-12-03-11-11-BB-01 | TPBH.656122.001-02 5A Yrnsepcanbhbie [18a RS-485
Bxoabl 220 B
YHuBepcanbHble [Ba RS-485,
KUT-P-A1-12-03-12-11-BB-01 | TPEH.656122.011-02 5A Bx0zbl 220 B n8a Ethernet
100BASE-TX

OnuncaHne 06WMX TEXHUYECKMX XapPaKTEPUCTUK, KOHCTPYKTUBHOE UCMOJIHEHWE YCTPOMCTBA, €ro
COCTaB, MpaBWAA 3KCNAyaTauMW, XPaHEHWUA, MOHTA*Ka M TPAHCNOPTUPOBKU MpuBeAeHbl B o0bwem
pyKoBoAacTse no akcnayataunm TPBH.656122.001 P3.

B HacTtoAwem P31 npuseneHbl cBegeHUA NO PyHKUMOHAZIbHOMY HA3HAYeHUIO YCTPOMCTBA, ero
OCHOBHblE TEXHWYECKME XapPAKTEPUCTUKM W NapaMeTpbl, NpuHUMMbl paboTbl, cBeaeHuA 06
MHAMBUAYANbHbIX YCIOBUAX IKCMIyaTaLMN N TEXHUYECKOTO 0BCNYKUBAHUA.

Mepen aKcnnyaTaumen ycTponcTea HeobXxoaMMO 03HAaKOMMUTBLCA € HacToAwMm P31, a TakkKe co
cneayoWwmMmMmn 3KCNAYaTauMOHHBIMU AOKYMEHTAMMU:

- pyKoBOACTBO no 3KkcnayaTaumm TPBH.656122.001 P3;

- nacnopt TPBH.656122.001 NC.

Ha nocnegHen ctpaHuue P31 pacnonaraetca uHPopmauma o peructpaumm U3MeHEeHWR, rae
YyKa3aHbl UCTOPMA M3MEHeHUN HacToawero P31 n Bepcum BCTPOEHHOro nporpammHoro obecneveHuma
YCTPOWCTBA, aKTya/ibHble A1 KOHKPETHOM pefakumm (Homepa nusmeHeHus) PI1.
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B TeKcTe HacToAwero P91 npumeHAtoTca cneaytowme cokpalleHnsa n ob6o3HavyeHus:
ABP — aBTOMaTM4yecKoe BKAOUYEHUE pe3epBa;

AlNB — aBTOMaTUYeCKoe NOBTOPHOE BKAOYEHUE;

ACY — aBTOMaTM3MPOBaHHAA cUCTEMA YNpaBAeHUs;

BB — BBOAHOM BbIKAOYaTENb;

BHP — BoccTaHoBAEHME HOPMANbHOro pexnma nocne ABP;
BO — BKAtOYEHUE - OTKAIOYEHUE;

BMNO — BcTpoeHHOe nporpammHoe obecneyeHune;

[B — ANCKpeTHbIM BXOS;

AY — AnCTaHUMOHHOe yripasaeHue;

33 — 3awwmnTa OT AYroBbIX 3aMblKaHW;

3033 — 3awmTa oT 0og4HOPa3HbIX 3aMbIKAHUM Ha 3eMIO;
300 — 3awmTa ot 06pbIBa Ppa3bl U HECUMMETPUM HATPY3KU;
30 — 3awWwunTa OT NeperpysKku;

K3 — KopoTKoe 3amMblKaHue;

KH — KOHTpO/b HanpaxKeHus;

KHM — KOHTpOAb Hanpas/ieHUA MOLLHOCTH;

KP — KOMMyTaLMOHHbBIN pecypc;

KLH — KOHTpOAb Lienei HanpaxeHus;

N3 — nornyeckan 3awmTa WKH;

MP — mexaHU4eckuit pecypc;

MT3 — maKkcMmanbHaA TOKOBaA 3alLUTa;

MT3/U — GpyHKUMA NYCKa NO HAMNPSAXKEHWUIO;

MO — nyckoBoW opraH;

PABP — paspeweHune ABP;

PALL — pene geWwyHTUPOBAHMA INEKTPOMArHUTA OTKIIOYEHUSA;
PINB — pene NonoXeHMA BbIKAOYATENA KBKAOYEHO»;

PO — pene nonoxeHnA BbIKAKOYATENA KOTKAOYEHO»;

CB — CeKUMOHHbIM BbIK/OYATEND;

CO — camonpomn3BOIbHOE OTK/IOUYEHUE;

TH — TpaHchopmaTop HanpAKeHUs;

TO — TOKOBaA OTCeYKa;

TT — TpaHchopmaTop TOKa;

YMT3 — ycKopeHne MakcMmMaibHOM TOKOBOWM 3aL1Tbl;
YPOB — ycTponcTBO pe3epBMpPOBaHUA OTKa3a BbiK/oYaTens;
UH — uenu HanpAaXeHus;

LY — uenb ynpasneHua.
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1 HASHAYEHME YCTPOMUCTBA

YctpoiictBa (cm. Tabnuuy 1) npeaHasHauyeHbl AN1A BbIMNOJHEHUA QYHKUUIM penerHon 3almThl,
aBTOMATUKM U CUTHAIM3ALMN Ha NPUCOeANHEHNN BBOAHOIO BbIK/IOYATEA B CETAX C HanpaxeHnem 6 — 10
KB.

YcTpolicTBO NpeaHasHayYeHo aAna paboTbl Ha NOACTAHUMAX C NePeMEHHbIM ONepaTUBHbIM TOKOM B
CXEMAX C AelWYHTUPOBAHNEM SNEKTPOMArHUTA OTKAOYEHNA C AOMNONHUTENbHBIM MUTAHUEM YCTPOMCTBA OT
TpaHcPopMaTOpPOB TOKA.

Ha pucyHke 1.1 npuBeaeHa ynpoLLEHHAn cXema NoAK/OYEHNS YCTPOMCTBA.
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PucyHok 1.1 — BapuaHTbl NOAKNOYEHUA YCTPONCTBA
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2 TEXHUYECKUE XAPAKTEPUCTUKU

2.1 OyHKUMM 33T, aBTOMATUKKU U CUTHANU3aALUN

2.1.1 OcHOBHble ¢GYHKUUM 33aWMT, aBTOMATUKM M CUTHA/IM3aLMK, BbINOJHAEMbIE YCTPOMUCTBOM

npueeaeHsl B Tabaunue 2.1.

Tabnnua 2.1 — OcHoBHbIE GYHKLMM 3aLLUT, aBTOMATUKU U CUTHANM3aLUK

HanmeHoBaHne GyHKUUM Kog ANSI MyHKT P21
ToKoBaA oTceyKka 50 0
MaKcMmanbHaa TOKOBaA 3aLWmTa, 2 CTyNeHun 51, 67,51V 3.3
MNycK no HanpaeHuto ana MT3 - 3.5
YckopeHne MT3 A51 34
3awmTa oT neperpysKku 51 3.6
3awmTa OT AYroBbIX 3aMblKaHUIN AFD 3.8
Jlornyeckas 3almTa WuH - 3.7
CurHannsauma ogHodasHOro 3amblKaHMA Ha 3eMJIH0 59N 3.9
3awmTa ot 06pbiBa $asbl U HECUMMETPUM HaTPy3KK 46 3.10
YCTPOMCTBO pe3epBMpoOBaHMA OTKA3a BbIK/OYaTe A 50BF 3.11
ABTOMATUYECKOE BKIKOYEHME pe3epBa - 3.12
BoccTraHoBAEeHME HOpManbHOro pexkuma nocne ABP - 3.13
ABTOMATUYECKOE NOBTOPHOE BKAKOYEHME 79 3.14
KOHTPO/Ib HAaNMUMA U OTCYTCTBUA HAMPAMKEHWUMA HA CEKLMWU LUMH U Ha 59, 27 315
BBOAE
YnpasaeHue BblKAKOYaTENEM - 3.16,3.18
JAnarHocTrKa cocToAHMA BbIKAOYaTeNA - 3.19
[unarHocTuKa uenemn HanpsaxeHus - 3.20
ABapuiiHaa cMrHaamnsauma -
MNpeaynpeanTenbHaa cUrHaansauma - 3.21
CurHanusaums cpabatbiBaHMA aBTOMATUKK -

2.2 OCHOBHble TeXHUYECKUE XapaKTEPUCTUKM YCTPOICTBA

2.2.1 OCHOBHble TEXHMYECKME XapPaKTEPUCTUKM YCTPOMCTBA nNpuBedeHbl B Tabauue 2.2.
MoapobHble TEXHMYECKME XapPaKTEPUCTUKM NpmnBeaeHbl B TPBH.656122.001 P3.

Tabnnua 2.2 — OCHOBHbIE TEXHUYECKUE XapPaKTEPUCTUKM

HavmeHoBaHMe napameTpa

3HayeHue

OnepaTtuBHOE NUTaHUe

T onepaTiBHOro ToKa MepemeHHbIN, FIOCTOiIHHbIﬁ
BbIMPAMNEHHbIN
AnanasoH Hanpa*keHua NuTaHuA, B 85-264
U3mepuTenbHblie aHaNOroBble BXOADbI
KonnuectBo namepuTenbHbIX KaHa0B TOKa 3
KosmuecTBo namepuTeibHbIX KaHA0B HanpaXXeHus 4
[nana3oH KOHTPOAMPYEMbIX 3HAYEHUIN KaHa/I0B TOKa, A 0,25 -250,00
[nana3oH KOHTPOAMPYEMbIX 3HAYEHUI KaHa/I0B HanpaXeHus, B 2-264
JAuncKpeTHble BXoAbl
KonmuecTBo AMCKpPETHbIX BXOA0B 9

KUT-P-A1-BB-01
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HanvmeHoBaHue napameTpa

3HayeHue

¥ UMNYNbCOM peXeKuum Toka

YHuBepcanbHble AUCKPETHbIE BXOAblI C HOMUHANbHbIM HanpaXXeHuem 220 B

3Ha4yeHue HanpAaxXeHunA Cpa6aTbIBaHVIF| Ha nepemeHHOM W MNOCTOAHHOM
onepaTMBHOM TOKe, B

Ot 150 po 170

3Ha4yeHue HanpAXeHnA BO3BPaTa Ha NnepemMeHHOM onepaTtuBHOM TOKeE, B

O1 100 go 130

3Ha4yeHue HanpAaXeHnA BO3BpPaTa Ha NOCTOAHHOM OMNepaTUuBHOM TOKE, B

071102 po 112

MuHMMaNbHasA ANUTENbHOCTb CUTHaNa Ha NepeMeHHOM onepaTUBHOM TOKe,
McC, He bonee

25 npu HanpAaxeHnn 170 B
15 npu HanpaxxeHun 220 B

MuHMMaNbHasA ANUTENbHOCTb CUrHa1a Ha NOCTOAHHOM ONepaTUBHOM TOKe, MC,
He bonee

20 npu HanpAaxeHnn 170 B
15 npu HanpaxxeHun 220 B

JononHuTtenbHaa NporpaMmHO-perynpyemas 3ageprkka cpabartbiBaHUsA, MC 0-30
CpabaTbiBaHWe NpM 06paTHOM NOASPHOCTH Oa
[OMucKpeTHble BXOAbl C BHYTPEHHUM NUTaHUEM
Konnuecrtso AUCKPETHbIX BXOA0B 3
Tun onepaTMBHOrO TOKa MoCTOAHHbIN
HomunHanbHOe Hanpsa)eHue, B 24
CobcTBeHHOE Bpema cpabaTbiBaHUs, He bonee, Mc 5
JononHuTtenbHaa NporpaMmHO-perynpyemas 3ageprkka cpabartbiBaHUsA, MC 0-30
NMnynbe perkekunmn Toka Oa
ToK BO Bpemsa cpabaTbiBaHua, MA 61-69
TOK B YCTaHOBMBLUEMCA peXXnume, MA 9-11
AvckpeTHble BbIXxoAbl
KonnyectBo AUCKPETHbIX BbIXO4,0B 11
Bpems cpabaTtbiBaHus, Mc, He bosee 5
HanpsaxeHue kommyTaumm, B 5-264

KommyTaumoHHas cnocobHOCTb KOHTAKTOB pese NPy 3aMblKaHWUM HArpy3Kku B
Lensax NOCTOAHHOMo ToKa HanpskeHnem 220 B, He 6onee

40 A B TeyeHue 30 mc
30 A B TeyeHune 200 mc
15 A B TeueHune 300 mc
10 ABTeyeHne 1 c
8 A pantensHo

KommyTaumoHHas cnocobHOCTb KOHTAKTOB pene npu pasmblKaHMM aKTUBHO-

Twun pene

WHAYKTUBHOMW Harpysku ¢ noctosiHHol BpemeHn L/R He 6onee 50 mc B uenax 0,25A
NOCTOAHHOrO TOKa Hanps»keHuem 220 B, He 6onee
KommyTaumoHHasa cnocobHOCTb KOHTAKTOB pene npu  3aMblKaHUKU U
pa3mMbIKaHUM HArpysKku B LLeNAX NepeMeHHOro Toka HanpsaxkeHnem 220 B, He 8A
bonee
BxoAbl MUTaHUA OT TOKOBbIX uenei TT?
Konunyectso Bxoa08 2
MUHMMaNbHbIN CyMMapHbIii TOK, A% 4
Bpema roToBHOCTM YCTPOICTBa NPM CyMMapHOMm Toke 10 A, ¢ 0,25
Bpema roToBHOCTM yCTPOICTBaA NPM CyMMapHOM Toke 4 A, ¢ 0,30
Bbixoabl AelYHTUPOBAHUA TOKOBbIX 3/IEKTPOMaArHUTOB OTK/AIOYEHUA
Konnyectso BbIxoA08B 2
BuctabunbHoe

3NNIEKTPOMEXaHNYECKOE pene C
ABYMA KOHTAKTaMu

MaKcMMabHbIN TOK NPY pa3mbIKaHUW Harpysku, A

200

UHTepdeiicbl cBA3M C yCcTpoiicTBOM

Tun nHTepderica cBsasm ¢ nporpammHbim Komnsekcom «KIT.Connect»

RS-485 (pa3bem X32), USB

Tun nHTepdeiica cessm c ACY

RS-485 (pasbem X33)

KUT-P-A1-BB-01



X
NUT

TPBH.656122.001-02.01 P31

MpogonxkeHune Tabaunubi 2.2

HanvmeHoBaHue napameTpa

3HayeHue

MpoToKoabl Nepesayun AaHHbIX B ACY

ModBus-RTU,
M>3K 60870-5-101-2006
M>3K 60870-5-103-2005

CHMHXpPOHM3ALMUA BPEMEHU

Tun nHTepdeiica

RS-485 (pasbem X31)

Cnocob cMHXpOHM3aLMUK

1PPS

UnTepdeiicbl ceasum Ethernet?

Tun nHTepdeiica cessm c ACY

Ethernet 100BASE-TX
(pasbemsbi X34, X35)

MpoTokoabl nepeaayn gaHHbIx B8 ACY

ModBus-TCP,
M>3K 60870-5-104-2004

BcTpoeHHoe nporpammHoe obecneueHune

CobcTBeHHOe Bpems CpabaTbiBaHMA MYCKOBbIX OPraHoOB MO TOKYy M

HanpAXeHuto, He bonee, mc 25
Bpemsa Bo3BpaTa NyCKOBbLIX OPraHOB MO TOKY W HaMNpsXKeHUto, He bonee, Mc 25
CobcTBeHHOE Bpems cpabaTbiBaHMA NYCKOBbIX OPraHoOB Mo 4acTtoTe, He 6onee, 60
MC

Bpemsa Bo3BpaTa NYCKOBbLIX OPraHoOB Mo YyacToTe, He 6osiee, Mc 60

3 NMopa, cymMMapHbIM TOKOM NOHMMaeTca CyMMapHbIi Tok a3 A n C

U Tun AMCKPETHbIX BXOA0B 3aBMCUT OT MCNONHEHUA yCTpoicTea (cm. Tabanuy 1)
2 MuTtaHMe OT TOKOBbIX Lienei oCyLL,ecTBAARTCA NPU OTCYTCTBUM ONEPaTMBHOIO NUTaHMA

4 Hannune nHtepdelicos Ethernet 3aBMcUT OT MCNONHeHUA ycTpolcTBa (cm. Tabanuy 1)

KUT-P-A1-BB-01
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2.3 OyHKUMOHANbHDbIE XapaKTEPUCTUKMU YCTPOMCTBA
2.3.1 Cxema nogKntoveHms

2.3.1.1 Ha pucyHKe 2.1 npmBegeHa cxema NoAKAOYEHMA YCTPOMCTBA.
1PPS - CuHXpOHU3aumA

BpeMeHu OnckpeTHble BXxoabl
X31 (RS-485) X51 X53
1 o A 1|09 ~220B 1 o — AB9 Hewncnp. TH
2 o B 2 MF% [1B1 PMB 2 mi ~2208
3 | o |R (120 Om) 3 | o [1B2 PNO 3 o»—{»— [AB10/BlLn
4 - Gnd 4 | H—— ﬂ B3 Braounth 4 mi‘ +24B
5 |o»+___| B4 OTkA0UUTL 5 O ¥ ‘ AB11 OTtka. oT YPOB
6 |O»1— ] AB5 loTtoBHOCTL 6 O» +24B
7 | oo ~2208 7 o— Q1B12 OTkn. o1 33
8 | OH—— [B6 Pa3speweHne ABP 8 m>—j—‘ +24B
9 O%F% [B7 3anp. ABP ot 3413 9 oo
10 | o9 ~220B 10 o9
Mutaxue ot TT, 11| o> ——71  nB8 Pexmm Oy 11 o»
AewyHTUposaHue 30 12|0» | ~2208B 12 o»
X11
1 o), j
|2 CBA3b C NPOrpPammMHbIM
2|« IA Komnnekcom "KIT.Connect"
L& 9 X32 (RS-485)
3o ( 1o A
4 o = g@' 2| B
5 o |, jg) Ejﬁ 3 [0 |R (120 Om)
:j %t i @Z 3 g ] 4 |o»-|  Gnd
E’{ Ic = - [ & n g P CBA3b ¢ ACY
75*J ) //// @ \L%:@ 1 | o A
8 o _— ) i 2/o0| B
- Jo — 3 [ |R (120 Om)
— ] g : 4l Gnd
AHanorosble BXo8bl ] 7 W X34 (Ethernet)!

X21

RJ45 (T-568B)
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i 5|0» — K4 MpeaynpexaeHve 5 O» — K9 YPOBg,
11 7 %\ UBC 6 |o—1—— K5 OTkas 6 m>—/
12 o 7 |0» 7 O» K10 Bkniouerue CB
13 O 8 |[oo—1— K6 YPOBg, 8 r—L
w3 |3 9 Q%F;I 9 mj

o 10| o 10 O»———T— K11 OTkiouenme CB
15 & 3 " 11| 0» J - ‘ 11 o» i }
16 o+ 12| oo 12 o

LncKpeTHble BbIX04bl, NUTaHUE

PucyHok 2.1 — Cxema nogKAo4YeHUsa ycTpomncTea
1) Hannume unHtepdeiicos Ethernet 3aBUCUT OT MCNONHEHMA yCTPOICTBa (cM. Tabunuy 1)

9 KUT-P-A1-BB-01



%S
NUT

TPBH.656122.001-02.01 P31

2.3.2 AHanorosble BX0oAbl
2.3.2.1 B tabanue 2.3 npuBeneH nepeyeHb aHaIoroBbiX BXOA40B YCTPOMCTBA.

Tabnunua 2.3 — AHanoroBsble BXoAbl

HanmeHoBaHue
aHaNIOrOBOTO BX04a Junana3oH nsmepeHus ®PyHKUMOHaNbHOE Ha3HaYeHue
1A Tok ¢pasbl A
IB 0,25 -250,00 A Tok ¢asbl B
IC Tok ¢asbl C
UAB JInHelHoe HanpseHne pa3s A n B
UBC JInHelHoe HanpsaxeHne a3z B un C
3U0 2-2648B HanpsxeHue HyneBon nocnenoBaTe/IbHOCTH
UkH KoHTposbHOE HanpArKeHne Ha CMEeXHOM
anemeHTe

2.3.3 AncKpeTHble BXOAbl N BbIXOAbI

2.3.3.1 B tabnunuax 2.4 un 2.5 npuBeaeHbl COCTaB AUCKPETHbIX BXOAOB M BbIXOAOB YCTPOMCTBA
COOTBETCTBEHHO. DPYHKUMOHA/IbHOE Ha3HayeHMe OUCKPEeTHbIX BXOA4OB U BbIXOAOB, UX HaMMeHOBaHWA
BbINO/IHEHbl Ha 3aBOAE-U3rOTOBUTENE YCTPOMCTBA M NpU HeobxogMmocTn moryT ObiTb M3MEHEHbl C
nomoLLbo nporpammHoro komnaekca «KIT.Connect».

Tabnnua 2.4 — ucKkpeTHble BXOAbl

HanmeHoBaHue MoakntoyeH K normyeckomy
®PyHKUMOHaNbHOE Ha3HaYeHue
OVCKPEeTHOro Bxoaa BXoA4Yy
AB1 PMNB Pene nonoxeHua BblKAOYaTENA - BKAOYEHO PrB
B2 PIO Pene nonoxxeHua BolKAOYaTENA - OTK/IIOYEHO PMO
B3 BKknouuntb OnepaTtMBHOE BK/OYEHME BbIKAOYATENA BR/TKOYNTb
B4 OTknounTb OnepaTnBHOE OTKAOYEHME BbIKAKOUYaTENA OTK/IKOYUTD

CuvrHan roToBHOCTU NPUBOAA K BKAKOUYEHUIO
[B5 FoTOBHOCTL [oTOBHOCTb NpMBOAA
BbIKAtOYaTeNA

CurHan paspeweHma ABP oT cmekHol cekumm /
onepaTuBHbIV BBOA M BbiBOA, ABP

CurHan 6n1okupoBku ABP npu cpabatbiBaHMM
[B7 3anp. ABP ot 3[13 | BHelwwHel (gyrosoii) 3awuTbl 6€3 OTKAOYEHMUA 3anpet ABP ot 3awut
BbIKAtOYaTeNA

CurHan nepeknYeHnAa pexxmmos ynpassieHunaA

[B6 Pa3pewweHne ABP PaspeweHune ABP ot BB2

B
AB8 Pewum iy BbIK/ItOYaTENIEM Pexum [y
1189 Heucnp. TH HeuncnpaBHOCTb U3MeEPUTESIbHbBIX Lienen HevcnpasHocts TH
HaNpPAXKeHUs

AB10 N13LWnY MpremHuk J13LL oT HMXKecToALWMX 3aLLmT N3Wn

TKA. OT TKAOYEHWE OT HUMKECTOALMX 3aLUNT TKAOYEeHUE OT
AB110 YPOBY | O YPOB 0] YPOB
[B12 OTkn. oT 313 CurHan otkntoveHms ot 343 OTkn. ot 343

Y [InckpeTHbIe BXOAbl C BHYTPEHHUM nNuTaHnem 24 B.

KUT-P-A1-BB-01 10
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Tabnnua 2.5 — JMcKpeTHble BbIXoAbl

HanmeHoBaHMe
OVCKPETHOro BbIXoA4a

CDYHKLI,MOHaﬂbHOE Ha3Ha4YeHune

MoOAKNIOUEH K IorMyeckomy
BbIXOAyY

K1 OtkntoyeHue

OTKAtoYeHMe BbIKAtOYaTeNna

OTKAOYEeHUE BbIKA.

K2 BkntoueHue

BkatoueHume BbikatoYaTena

BKkntoueHme BbIKA.

K3 ABap. oTKA.

ABapuiiHOE OTKAOYEHME BbIKAOYATENSA

ABapuiiHOEe OTKAOYEHUNE

K4 MpeaynpexaeHne | MNpegynpeantenbHas CMrHaAM3aumua MpepynpexgeHue
K5 Otkas? OTKas ycTpoiicTBa OTkas KUT

K6 YPOBpg, CpabaTbiBaHue YPOB CpabaTtbiBaHue YPOB
K7 Myck 343 Myck no Toky ana 343 nos3sasi>

K8 Pa3p. ABP Kk BB2

Pa3peweHune ABP cmexkHOM cekummn

PaspeweHune ABP k BB2

K9 YPOBg,

CpabaTtbiBaHue YPOB

CpabaTtbiBaHue YPOB

K10 BkntoyeHune CB

BkntoueHne CB ot pyHKUMKM ABP

BkntoueHmne CB ot ABP

K11 OTtkntouenmne CB

OTtkntoyeHune CB oT dpyHKumm BHP

OTkntoveHmne CB ot BHP

YHasHaueHMe AMCKPETHOrO BbIXOAa He M3MeHAeTCA.

11
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3.1 Obwue cBegeHnn

B paHHOM pa3sgene npuMBOAMTCA oONUCaHMe QYHKUMA penerHor 3aluTbl, aBTOMATUKU W
CUrHaNM3auun.

Bce ¢dyHKUMOHaNbHbIE CXEMbI aNTOPUTMOB YCTPOMCTBA NPUBEAEHbI B NPUNOXKEHUM A.

Ona Bcex GYHKUMIA YCTPOMCTBA YCTaBKM 3alUMT, aBTOMATUKM U CUFHaANM3auuM nNpuBeaeHbl BO
BTOPUYHbIX 3HAYEHUSAX.

3.2 TokoBas oTceuka (TO)

3.2.1 dyHKUMOHaNbHaA cxema anropmtma TO npeacTtaBneHa Ha pucyHKe 3.1. Hactpausaemble
napameTpbl TO npuseaeHbl B Tabamue 3.1, BXogHble U BbIXOAHbIE CUrHaAbl — B Tabanue 3.2.

Beog TO _
Ao noTol & TO Tep <
1B r | Cpab
L pabaTtbiBaHne TO §

IC MAXS3 TOI>

", Briok. TO
‘ ‘)\_’ ok } Myck TO
- /
PucyHok 3.1 — ®yHKUMOHANbHAA cxema aaroputma TO
Tabnunua 3.1 — MNapameTpbl TO
HanmeHoBaHue Awnana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKMU N3MeHeHuA YMONYQHUIO | U3MEHEHUA
Besoa TO O-™ O - Beog TO
TO I> 0,25 -250,00 10,00 0,01 YcTaBKa no ToKy cpabatbiBaHua TO, A
TO Tep 0,00-10,00 0,10 0,01 YcTaBKa no BpemeHu cpabatbiBaHus TO, ¢

Tabnuua 3.2 — Jlornyeckme curHanbl TO

Tun HamnmeHoBaHue
CUrHana CUrHana

no noTo I>Y

“0\ Bnok. TO

Myck TO Myck TO
CpabaTtbiBaHune TO CpabatbiBaHune TO
Y KoaddpuumeHT Bo3BpaTa He MmeHee 0,93

KommeHTapuii

MyckoBoi opraH TO
BnaokuposaHue TO

Bobixop,

3.3 MakcumanbHasa ToKoBas 3awmrta (MT3)

3.3.1 dyHKUMOHanbHaA cxema anroputma MT3 npeactaBneHa Ha pucyHKe 3.2. Hactpansaemble
napameTpbl MT3 npuseaeHbl B Tabauvue 3.3, BXOAHbIE U BbIXOAHbIE CUTHaNbl — B Tabauue 3.4.

KUT-P-A1-BB-01 12
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~ Beog MT3 1
A |/ nomTa 11> — &
B |=—| & MT31Tep p i
‘\I.C MAX|(03 MT31 I> _ ¢ L CpabatbiBaHne MT3 1 W
Briok. MT3 1 W—
( A8 o 1 MT31noU p
Myck no U J \1_0 Myck MT3 1 \
A Besog MT3 2 & MT32 T
B i nomrszi> MT3 2 saBucumMas DCP >1
P -
_IC |MAX[: MT321> ) L ~F A _ Cpabaruisakne MT3 2
("o“‘ Brok MT82 | ——— MT3 2 N, MT3 2K
- -
Myck MT3 2
PUcyHOK 3.2 — ®yHKUMOHANbHAA cxema aaropntma MT3
Tabnunua 3.3 — NapameTtpbl MT3
HanmeHoBaHue AnanasoH 3HayeHue no LWar o
KommeHTapum
YCTaBKM NU3MeHeHuA YMOYaHUIO | U3MEHEHWUA
CryneHb 1
Bsog MT3 1 O0-M™ | - Bsog MT3 1
MT3 11> 0,25 -250,00 5,00 0,01 YcTaBKa no ToKy cpabatbiBaHua MT3 1, A
MT3 1 Tcp 0,00 — 60,00 0,20 0,01 YcTaBKa no BpemeHu cpabaTbiBaHUA
MT3 1, c
MT3 1noU O-™ O - MT3 1 ¢ nycKOM MO HanpsXeHuto
CryneHb 2
Bsoag MT3 2 O-™M O - Bsog MT3 2
MT3 2 I> 0,25 -250,00 3,00 0,01 YcTaBKa no ToKy cpabatbiBaHua MT3 2, A
YcTaBKa No BpemeHwm
MT3 2 Tcp 0,00 -60,00 0,20 0,01 cpabaTbisanna MT3 2, ¢
: Homep BpemATOKOBOM XapaKTEPUCTUKM
MT32N 1-4 1 1 MT3 2
MT3 2 K 0,050 — 1,000 0,050 0,001 KoaddnumneHT BpemeHn BpemMATOKOBOM
XapaKkTepuctmkm MT3 2
Bbi6op 3aBMCMMOI BPEMATOKOBOIM
MT3 2 sasucuman 0-o O i XapaKTepucTmkm gna MT3 2
Tabnuua 3.4 — lornyeckmne curHanbl MT3
Tun HanmeHoBaHue o
KommeHTapum
curHana curHana
CryneHb 1
no nomt31 >y Myckosoi oprad MT3 1
«'\ Bnok. MT3 1 BnoknposaHne MT3 1
Bxog Myckno U CpabatbiBaHune MT3/U
Myck MT3 1 Myck MT3 1
Bbixop,
CpabaTbiBaHne MT3 1 CpabatbiBaHne MT3 1
CryneHb 2
no no mt32 I1>Y Myckosoli opraH MT3 2
’\'\ Bnok. MT3 2 BnokunposaHne MT3 2

13
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MpogonxeHne Tabnnubl 3.4

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CUrHana
Bbixo Myck MT3 2 Myck MT3 2
A CpabaTbiBaHne MT3 2 CpabatbiBaHne MT3 2
Y KoadpdpunumeHT Bo3spaTa He meHee 0,93

3.3.2 MT3 1 BbiNO/HEHA C BO3MOXHOCTbIO MyCKa Mo HanpsaxeHuto (n. 3.5). BBoa nycka no
HanpaxeHuto ana MT3 1 ocywecTsaseTca nporpammHbiMm Katodom «MT3 1 no U».

3.3.3 Bropas ctyneHb MT3 (aanee — MT3 2) BbINONHEHA C KOHTPOJIEM MaKCMMa/ibHOro ¢pa3Horo
TOKa.

3.3.4 Btopas ctyneHb MT3 (ganee — MT3 2) BbINoNHEHA C BO3MOXHOCTbIO cpabaTbiBaHUA MO
HEe3aBMCUMOM UM 3aBUCMMON BPEMATOKOBOW XapaKTepuUCTMKe. B ycTpolicTBe npeayCcMOTPEHbI YeTbipe
33aBMCMMble BPEMATOKOBbIE XapPAKTEPUCTUKM:

- MHBepCcHas (yctaBka «MT3 2 N» = 1):

f= 0,14K ) (31)

(I/IHVCK )0’02 -1

- CUIbHO MHBepPCHas (ycTtaBka «MT3 2 N» = 2):

= 12K (3.2
]/[HYCK -1
- AANTeNbHO MHBepCHan (ycTaBka «MT3 2 N» = 3):
= 120K (3.3
]/[HYCK -1
- YypesBbl4aNHO MHBepCcHas (ycTtaBka «MT3 2 N» = 4):
. 80-K (3.4)

R
(]/IHYCK) -1
roe K — koadpdpuuneHT BpemeHun (yctaBka « MT3 2 K»), c;
| — MaKCMMabHbIM U3 PasHbIX TOKOB, A;
Inyck — TOK NycKa 3awmTbl (ycTaBka « MT3 2 [>»), A.
MakcumanbHoe Bpema cpabatbiBaHMA MT3 2 ¢ 3aBUCMMOM BPEMATOKOBOM XapaKTepUCTUKOM
coctagasaeTt 180 MUHYT.

3.4 YcKkopeHue MT3 (YMT3)

3.4.1 dyHKUMOHaNbHaA cxema anroputma YMT3 npepcrtassieHa Ha pucyHke 3.3. HactpanBaemble
napameTpbl YMT3 npuseneHs! B Tabanue 3.5, BXogHble U BbIXOAHbIE CUTHAAbI — B Tabauue 3.6.

Beog YMT3 1c
R PMO I~ &
X T YMT3 Tep
t
Myck MT3 1 ‘ CpabaTtbiBaHne YMT3
e
"\.\‘ Bnok. YMT3 C

PucyHok 3.3 — ®yHKUMOHANbHAA cxema anroputma YMT3

KUT-P-A1-BB-01 14
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Tabnunua 3.5 — MNapameTpbl YMT3

HanmeHoBaHue dnana3oH 3HayeHue no LWar KoMmeHTaouii
YCTaBKM NU3MeHeHuA YMOJIYAHUIO | UBMEHEHNA P
Besog YMT3 Oo-M O - Besog YMT3
YcTaBKa no BpemeHu cpabatbiBaHUSA
YMT3 Tcp 0,00-1,00 0,10 0,01 YMT3, ¢
Tabnuua 3.6 — Jlornyeckme curHanol YMT3
Tun HanmeHoBaHue o
KommeHTapum
CUrHana CUrHana
> PMo CUrHan OTKAKOYEHHOTO NOJI0XKEHUA BbIKAKOYATeNA
X Bnok. YMT3 bnokmposaHue YMT3
Bxopa, Myck MT3 1 MNyck MT3 1
Bbixog | CpabaTtbiBaHMe YMT3 CpabatbiBaHne YMT3

3.4.2 YMT3 BBOAMTCA Ha 1 CEKYHAY NOC/e BKAOYEHUA BbIK/OYATENA.

3.5 Myck no Hanpsa)eHuio (MT3/U)

3.5.1 dyHKuMoHanbHas cxema anroputma MT3/U npeacraBneHa Ha pucyHke 3.4. HactpanBaembie
napameTtpbl MT3/U npusegeHbl B Tabauue 3.7, BXoAHblE U BbIXOAHbIE CUrHaAbl — B Tabanue 3.8.

‘uAB | _ ) >1 o
UBC N-| MO MT3/U< ) -
UCA | MIN 53 MT3/U< >
T ( Myck no U
‘UAB |- \ —
s /| NO MT3/U2> L
U2 [f3 MT3/U2>
Bsogn komB. nycka Briok. rio KLIH
T
( ‘CpaGaTuBaHMe KLIH\} . \L
PucyHoK 3.4 — OyHKUMOHaNbHAA cxema anroputma MT3/U
Tabnuvua 3.7 — MapameTpbl MT3/U
HanmeHoBaHue Anana3oH 3HayeHue no LWar o
KommeHTapui
YCTaBKM M3MeHeHus YMOIYQHUIO | U3MEHEHUA
YcTaBKa No IMHENHOMY HaNpPsAXKEHUIO
MT3/U< 5-80 20 1
/ cpabartbiBaHma MT3/U, B
YcTaBKa no HanpsaxeHuo obpaTHOW
MT3/U2> 5-20 5 1 nocnefoBaTeNbHOCTU cpabaTbiBaHMA
MT3/U, B
BBog, Komb. nycKa O-™ O - Bsog, KombuHMpoBaHHOro nycka MT3/U
Bsog 610kuposku MT3/U npwu
bnok. no KUH - -
N H O-o O HeucnpasHocTn LUH

Tabauua 3.8 — Jlornyeckune curHansl MT3/U

Tun HanmeHoBaHue o
KommeHTapum
curHana curHana
no no mt3/u<? Myckosoi opraH MT3/U no ANHENHBIM HaNpPAXKEHUAM
no MT3/uU2>? Myckosoit opraH MT3/U no HanpsaxeHWo obpaTHOMN nocieaoBaTeIbHOCTH

15
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MpogonxkeHune Tabanubi 3.8

Tun HanmeHoBaHue o
KommeHTapum
CuUrHana CcuUrHana
Bxos | CpabaTtbiBaHue KLH HencnpaBHOCTb U3MEPUTENbHbIX LLEeNein HanpaXKeHns
Bbixog | Nyck no U CpabatbiBaHne MT3/U

Y KoadpdpuumeHT Bo3spata He bonee 1,07
2 KoadpduumeHT BozspaTta He meHee 0,93

3.5.2 MNpu BBeAEHHOM KOMbMHMpPOoBaHHOM nycke MT3/U 1 cpabaTbiBaHMM NyckoBoro opraHa «MoO
MT3/U2>» npoucxoguT npuHyautTenbHoe cpabaTbiBaHMe nyckoBoro opraHa «MO MT3/U<», uto
obecneumBaeT 60/1bLLYIO YyBCTBUTENBHOCTb GYHKUUM NPU CUMMETPUYHBIX U HECUMMETPUYHbIX K3.
3.5.3 MporpammHbIM Kao4om «Bnok. no KUH» Bbibupaetca pexum pabotel MT3/U npwu
HENCNPABHOCTU U3MEPUTENbHbIX Lienelr HanpaxeHus. MNpu BbiIBeAEHHOM NPOrPamMMHOM Katoye NycK no
Hanps»eHuto BbiBoAUTCA, MHavye MT3/U 6aokupyeTca.

3.6 3awmTa ot neperpy3Kku (3M)

3.6.1 dyHKUMOHanbHaA cxema anropmutma 3I1 npeacrtaBneHa Ha pucyHKe 3.5. HactpamBaemble
napameTpsl 31 npuBeaeHbl B Tabauue 3.9, BXOAHbIE M BbIXOAHbIE CUTHasbl — B Tabamue 3.10.

j,

no an >

1A
1B
IC

MAX |753

an 1>

Beog 30N
Jﬁi

Bnok. 31

-

=

N

CpabatbiBaHue 31

)

v

Myck 3

)

PucyHok 3.5 — ®yHKUMOHaNbHAA cxema aaroputma 311

Tabnnua 3.9 — MNapameTpsi 30N

HanmeHoBaHue Awnana3oH 3Ha4yeHune no LWar .
KommeHTapun
YCTaBKM N3MeHeHMnA YMOJIYAHUIO | U3MEHEHMA
Bsop, 301 O-™ O Beog 301
3M 1> 0,25 -200,00 3,00 0,01 YcTaBKa no TOKy cpabatbiBaHuma 301, A
3M Tep 1,00 - 300,00 10,00 0,01 YcTaBKa no BpemeHu cpabatbiBaHua 301, ¢

Tabnunua 3.10 — lornyeckme curHanbi 30

Twn

HamnmeHoBaHue

KommeHTapuii
curHana cUrHana
no no3ni>Y Myckosoi opraH 31
«’\ bnok. 3MM bnokunposaxue 31
Myck 30 Myck 30
Bbixog, yeK ye

CpabatbiBaHue 31

CpabatbiBaHue 311

Y KoaddpuumeHT Bo3spaTa He meHee 0,93

3.7 NlornyecKkan 3awuTa wuH (N13LU)

3.7.1 dyHKuMOHanbHaA cxema anroputma J13LU npeacraBneHa Ha pucyHke 3.6. HactpamBaemble
napameTpol /I3 npmnBeaeHsbl B Tabnuue 3.11, BXoaHble M BbIXOAHble CUTHaNbl — B Tabanue 3.12.

KUT-P-A1-BB-01
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N
. Beog N3LU — [ Myck N3 ‘
A/ | nonaw > & el T
] ¢
IC |MAX[Z3  naw I> L P S
O ‘ pabartbiBaHue J13LL J
r‘ N3LWn . 21 Beog 13W 120 ¢
X o—"" i ~ HeucnpasrocTs N3LL W
P"‘ Bnok. N3 .
.

PUCYyHOK 3.6 — ®yHKUMOHaNbHAA cxema aaroputma J13LL

Tabnunua 3.11 — NapameTpsbl 131U

HavmeHoBaHue dnanasoH 3HayeHMe no War o
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO | U3SMEHEHUA
Beog 13U O-™ O - Beog N13LU
n3w 1> 0,25 -250,00 3,00 0,01 YcTaBKa no ToKy cpabatbiBaHus /131U, A
N3 Tep 0,10 — 2,00 0,10 0,01 YcTaBKa no BpemeHn cpabatbiBaHuMA
N3, c
Tabnuua 3.12 — lornyeckme curHanbl J1I3L
Tun HavmeHoBaHue o
KommeHTapum
CUrHana CUrHana
no no n3w 1>Y Myckoso oprax 131U
Bbnok. N3LU BnokuposaHue J13LL
.
N3LWn CurHan nycka 3awmTt otTxoaawmx amHnin u CB
Myck N3LU Myck N3LU
Bbixog | CpabatbiBaHue /131U CpabatbiBaHue 3L
HeuncnpasHocTb /13 HeuncnpasHocTb uenu /131U
Y KoaddpuumeHT Bo3BpaTa He MmeHee 0,93

3.7.2 Nyck N3 nponcxoaunT oT cob6CcTBEHHOrO TOKOBOMO MYCKOBOrO OpraHa npu OTCYTCTBMM NyCKa
3aWnUT  oTxoaAwmx savHui un CB  (Bxog «J/13lUn»). OpraHusaums «nocnenoBaTe/bHOWY UK
«napannenbHoit» cxembl JI3LU ocyuwiectenseTca TMNOM nogKatoueHua sxoga «/J13LLUn»:

- NPAMOe NOSKAOYEHNE — KMOC/Ie40BaTe/IbHaA» CXEMa;

- NHBEPCHOE NOAKOUYEHME — «NAPA/IE/IbHAAY CXEMA.

Mo ymon4aHMIO B YCTPOMCTBE HACTPOEHA «nocnegoBaTeibHana» cxema J13LL.

3.7.3 Npn pnntenpbHom OTCYTCTBMM CUFHana Ha Bxogde «J13WUn» d¢opmupyeTca curHan
HeucnpasHocTu uenu J13LU (obpbiB nan K3).

3.7.4 Mpn NCNO/Ib30BaHUM YCTPOMCTBA B CXeMax C MepeMeHHbIM OMNepaTUBHbIM TOKOM ANs
NCKJTIOYEHUSA JIOXKHOTO cpabaTbiBaHMA UM OTKa3a 3alMTbl pEKOMEHAYeTCA noAkadaTh Bxoa «J/13LLn» K
OVUCKPETHOMY BXOAY C BHYTPEHHUM MUTAHMEM.

3.8 3awuTa ot Ayrosbix 3ambiKaHuii (303)

3.8.1 dyHKUMOHaNnbHaA cxema anroputma 313 npeacrtaBneHa Ha pucyHke 3.7. HacTpamBaemble
napameTpsbl 3[13 npueeaeHsl B Tabaunue 3.13, BxogHble U BbIXOAHbIE CUTHabl — B Tabauue 3.14.
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nosasil>
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£33 303 3U0>
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21‘

Myck 303 J

KoHTp. Toka ana 303

15 -
e

s

t

5¢

CpabartbiBaHve 303 )

~

o

~

’\’g\' Otkn.oT 343

’7
A L )

HeuncnpasHocTtb 303

PucyHOK 3.7 — ®yHKUMOHANbHAA cxema aaroputma 343

Tabnunua 3.13 — NapameTpsbl 343

HanmeHoBaHue Awvana3oH 3HayeHue no LWar o
KommeHTapum
YCTaBKU Nn3MeHeHUnAa YMONYaHUIO Nn3mMeHeHuA
343 1> 0,25 -250,00 5,00 0,01 YcTaBKa no Toky cpabartbiBaHua 343, A
YcTaBKa NO HANPAXKEHWUIO HY1€BOA
343 3U0> 5-60 10 1 nocneaoBaTebHOCTU cpabaTbiBaHUA
343,B
BBOA, KOHTPO/IA HaNpPAMKEHMA HYeBOM
3A3 no 3U0 0-© = i nocnegosartenbHocTn gna 343
KOHTp. TOKa gna BBOA, KOHTPO/IA TOKA A1A cpabaTbiBaHUS
303 0-o - ” 313

Tabnuua 3.14— flornyeckme curHanbl 343

Tun HavmeHoBaHue .
KommeHTapui
CUrHana CUrHana
no no3sasi>Y MyckoBown opraH 313 no ToKy
no 343 3uo>Y MyckoBown opraH 313 No HaNpPAXXEHUIO HY/IEBOM NOCNeA0BaATENbHOCTHU
’\’\ Otkn. ot 3413 CurHan otkatoveHus ot 3/13
Myck 343 CurHan nycka 3[13 no ToKy / HanpsxeHuto 3U0
Bbixog, | CpabaTtbiBaHue 313 CpabatbiBaHue 343
HeucnpasHoctb 343 HeucnpasHocTb 3113

Y KoadpduumeHT Bosspata He meHee 0,93

3.8.2 Mpn nCNO/Ib30BaHUM YCTPOMCTBA B CXeMax C MepeMeHHbIM OMepaTUBHbIM TOKOM ANs
WCK/TIOYEHMNA OTKa3a 3alMTbl PEKOMeHAYyeTCA NogKAovaTb Bxoa «OTKA. oT 3[3» K ANCKPETHOMY BXO4y C

BHYTPEHHUM NMUTAHUEM.

3.9 3awmTa ot 0ogHOda3HbIX 3aMblKaHU Ha 3emto (3033)

3.9.1 ®dyHKuMOHanbHaA cxema anroputma 3033 npeacraBneHa Ha pUcyHKe 3.8. HacTpamBaemble
napameTpbl 3033 npuseneHbl B Tabanue 3.15, BxogHble U BbIXOAHbIE CUrHaAbl — B Tabauue 3.16.

-

)

{ Myck 3033
s N Beog 3033 N )
/- N0 3033 3U0 & 3033Ts | 3033 Tcp
3U0 |- : : . &
53 3033 3U0>
‘ i ) ’—@ ‘ CpabaTtbiBaHne 3033 W
%a|  Brox 3033 ]

PucyHok 3.8 — dyHKUMOHaNbHAA cxema aaroputma 3033

KUT-P-A1-BB-01
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Tabnuua 3.15 — MapameTpbl 3033

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO | NU3SMEHEHUA
Besopg 3033 O-™ O - Besopg 3033
3033 3U0> 5_60 10 1 YcTaBKa No HAaNpAXKeHUIO cpabaTbiBaHUA
3033,B
3033 Tep 0,10 — 20,00 1,00 0,01 YcTaBKa no BpemeHu cpabatbiBaHUSA
3033, c
3033 Ts 0,00 — 1,00 0,00 0,01 YcTaBka no BpemeHu noaxsarta Nycka
3033, c
Tabnunua 3.16 — Jlornyeckme curHanbl 3033
Tun HanmeHoBaHue o
KommeHTapum
curHana CurHana
no no 3033 3U0>Y Myckosoi opraH 3033
’\'\ bnok. 3033 Bnokuposanune 3033
Myck 3033 Myck 3033
Bbixopg,
CpabaTtbiBaHne 3033 CpabatbiBaHne 3033
Y KoaddpuuneHT Bo3spaTa He MmeHee 0,93

3.10 3awmra ot 06pbiBa Pasbl U HECMMMETPUU Harpy3Ku (30P)

3.10.1 ®dyHKuMoHanbHaA cxema anroputma 30 npeacrtaBsieHa Ha pUcyHKe 3.9. HacTpanBaemble
napameTpbl 30D npuseneHsbl B Tabanue 3.17, BXOAHbIE U BbIXOAHbIE CUTHANbI — B Tabanue 3.18.

e N

Beog 30® no 12

21

IA
A i Mo 30 12>

_Ic 12 3 309 2> |

Beopg 30¢/no 12/1

A [ s
A L/~ M0 300 121>

a &
|

30 Tcp

[

.

CpabatbiBanne 300 J

_IC 121 €3 300 12/11> o | Myck 30 )
'\.\ Brok. 30® J
PucyHok 3.9 — ®dyHKuMOHanbHasa cxema anropmtma 300
Tabnnua 3.17 — MNapameTpbl 30
HanmeHoBaHue dnana3oH 3HayeHue no LWar o
KommeHTapui
YCTaBKMU NU3MeHeHuA YMOJIYAHUIO | U3MEHEHMA
Bsog 30® no ToKy obpaTHoM
Beoa 30¢no 2 O-o = nocnefoBaTeNbHOCTH
Bsog 30d no koadpduumneHTy obpatHol
Bsoa 30¢ no 12/11 O-o = nocnefoBaTeNbHOCTH
YcTaBKa no ToKy ob6paTHOM
300 12> 0,20-20,00 1,00 0,01 nocnefoBaTenbHOCTU cpabaTbiBaHUA
300, A
YcTtaBKa no KoaddpuumeHTy obpatHom
309 12/11> 0,05-0,80 0,20 0,01 nocnefoBaTeNbHOCTU cpabaTbiBaHMA
300
300 Tep 0,10 — 20,00 1,00 0,01 ;’gqa)aza no BpemeHu cpabaTbiBaHMA

19
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Tabnunua 3.18 — Jlornyeckue curHanol 30P

Tun HanmeHoBaHue .
KommeHTapum
CUrHana CUrHana
no no 30 12>Y Myckoson opraH 30®P no ToKy ob6paTHOM NocnenoBaTeIbHOCTH
no 30¢ 12/11>%2 Myckosoi opraH 30 no KoappuumeHTy ob6paTHON Nocae0BaTENbHOCTU
«’\ bnok. 300 bnoknposaHue 309
Bbixoz Myck 300 Myck 300
CpabatbiBaHue 309 CpabaTtbiBaHue 309
Y KoaddpuumeHT Bo3spaTa He meHee 0,93
2 Myckosol opraH cpabaTbiBaeT Npu 3Ha4eHUM ToKa 12 6onee 0,05 A

3.11 YcTpoiicTBO pe3epBMpPOBaHMUA OTKa3a BbikatovaTens (YPOB)

3.11.1 dyHKUMOHaANbHaA cxema aaroputma YPOB npeacrasneHa Ha pucyHke  3.10.
HactpamBaemblie napametpbl YPOB npusegeHbl B Tabnmue 3.19, BXxoAHble U BbIXOAHbIE CUTHANbI — B
Tabanue 3.20.

Beoa YPOB _
S YPOB Tcp
t

>
40—-—.—4 = ~
R 4( CpabartbipaHre YPOB

\

-

‘OTKJ'HOLIeHMe c YPOB:

N

_IC |MAX[©} YPOBI< |

IC \
R ‘ Brok. YPOB ———
. ‘\. J10K.

N

o
. "‘ Yckopenue YPOB ]

PucyHok 3.10 — dyHKUMOHaNbHaA cxema anroputma YPOB

Tabnuua 3.19 — NapameTtpbl YPOB

HanmeHoBaHue dwvana3oH 3Ha4yeHune no LWar .
KommeHTapun
YCTaBKM N3MeHeHuA YMOIYQHUIO | U3MEHEHUA
Besog YPOB O-™ O - Beog YPOB
YPOB I 0,25-2,00 0,25 0,01 YcTaBKa no Toky Bo3Bparta YPOB, A
YPOB Tcp 0,10 — 2,00 0,10 0,01 YcTaBKka no BpemeHu cpabaTbiBaHUA
YPOB, c
Tabnuua 3.20 — Jlornyeckme curHanbl YPOB
Tun HanmeHoBaHue .
KommeHTapuun
CUrHana CUrHana
no no YPOB I<Y Myckosoii opraH YPOB
o bnok. YPOB bnokmposaHue YPOB
%
YcKkopeHne YPOB YcKkopeHne YPOB
Bxog, OTKntoyeHme c YPOB OTKAtOYEHME BbiKOYaTeNA ¢ aencremem Ha YPOB
Bbixog | CpabaTtbiBaHMe YPOB CpabatbiBaHune YPOB
Y KoaddpuumeHT Bo3spaTa He bonee 1,07

3.12 ABTOoMmaTnueckoe BKAlOUeHUue pesepsa (ABP)

3.12.1 ®dyHKUMOHanbHaA cxema anroputma ABP npeactaBneHa Ha pucyHke 3.11. HactpanBaemble
napameTpbl ABP npuseaeHbl B Tabanue 3.21, BXoAHbIE U BbIXOAHblE CUTHA/bI — B Tabanue 3.22.

KUT-P-A1-BB-01 20
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Myck ABP

Ui )| MO ABP Uki< & | Beon ABP no U 21
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)
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ABP Tcp 01c
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CpabatbiBaHue K Hw
P U 01e

Otkn. oT BH3 ¢ ABP} 21

Bkn. no ABP

<

TN Y

"

0,

[3,]

PMB

"

T
L

HewucnpaBHOCTb BbIKN

=

Paspewwehue ABP ot BB

/—J\\/—\\

Bnok. ABP

AN

.

3anpet ABP ot 3awwur

\Tw
Py
<

BknioyeHue BbIKM.

<

PMB

c}—r ,

% — ’ Jzﬂ EOTKHIOHGHVIe oT ABP no Uj

S
R %4{ Bknioverne CB ot ABP J

[ CpabartbiBaHne ABP ]

|v‘

£

—¥] ( ]
\J L [oToBHOCTL K ABP

MO KH U<

s

N R

A AL

PMo

£

PucyHok 3.11 — dyHKUMOHaNbHAA cxema aaropmutma ABP

Tabanua 3.21 — MNapameTtpbl ABP

HanmeHoBaHue Onana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKM n3MeHeHuA YMONYAHUIO | U3MEHEeHUA
Bsog ABP no ncuesHoseHuto
B ABP o U - -
St no O-o = HanpAaXKeHus
ABP Ukh< 15220 30 1 YcTaBKa Nno HanpsaxeHuto BBOAA
cpabaTbiBaHua ABP, B
ABP UL< 15-95 30 1 YcTaBKa No HaNpPAXeHUo LWKH
cpabaTbiBaHua ABP, B
ABP Tcp 0,10 — 60,00 1,00 0,01 YcTaBKa no BpemeHn cpabaTtbiBaHusA
ABP, c
Tabnuua 3.22 — Jlornyeckme curHasnbl ABP
Twvn HavmeHosaHwue o
KommeHTapuin
CUrHana CUrHana
no Mo ABP Ukn<? MyckoBown opraH ABP no HanpsA»KeHWto BBoAa
Nno ABP Uw<? MyckoBon opraH ABP no HanpsaXeHuto WuH
bnok. ABP bnoknposaHne ABP
P ABP
BaszeLueHMe oT Pa3peweHune ABP oT cmerkHO cekumm

OTKA. oT BH3 c ABP

Myck ABP OT BHeLWHeN 3aWuThbl

3anpet ABP oT 3awur

BnokuposaHue ABP npu cpabaTbiBaHMM 3aWMT, HE AENCTBYHOLLNX Ha
OTK/ItOYEHMeE BbIKOYaTena

Bkn. no ABP CurHan cpabatbiBaHusa ABP 6e3 AencTBUA Ha OTKAOYEHUA BbIKAoYaTens
PMB CurHan BKNIHOYEHHOTO NOJIOXKEHMA BbIK/tOYaTENA
PMNO CurHan OTKNKOYEHHOIO NOI0XEHMUA BbIKAOYATEeNA

Bxoa HencnpaBHOCTb BbIKA.

HencnpaBHOCTb BblKAKOYaTENA

21
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MpoagonxeHne Tabanubl 3.22

Tun HanvmeHoBaHue N
KommeHTapum
CuUrHana CcuUrHana
CpabatbiBaHue KLH HencnpaBHOCTb M3MeEPUTE/IbHBIX LLenel HanpaKeHus
Bxog MO KH U< MycKOBOWM OpraH OTCYTCTBUA HAMPAXKEHWUA HA LWMHAX
BKkntoueHme BbIKA. CurHan BK/IIOYEHUA BbIK/lOYaTeNA
Myck ABP Myck ABP
OTkntoveHune ot ABP no | OTKkAtoueHume BbikatoyaTena seoga ot ABP no ncyesHoseHuo
U HanpAXeHua
Bbixop,
BkntoueHne CB ot ABP BkntoueHne CB ot ABP
CpabatbiBaHne ABP CpabatbiBaHune ABP
[oToBHOCTb K ABP CurHan rotoBHoCcTU K ABP

Y KoaddpuumeHT Bo3BpaTa He Honee 1,07

3.12.2 CpabaTbiBaHMe ABP npoucxoAuT C BbiOAEPHKKON BPEMEHW OT COOCTBEHHbIX MYCKOBbIX
OpraHoB uau 6e3 BblAEPKKN BPEMEHM MPU OTKAOYEHMM BbIKHOYATENA OT BHELWHEN 3aWmTbl ¢ Nyckom ABP
(Hanpumep, Npu cpabaTbiBaHMM OCHOBHbIX 3aLWMT TPAHCPOpMaTOpa).

3.12.3 CpabaTtbiBaHMe ABP BO3MOMKHO TO/IbKO MPU HA/MYMM CUTHANA pa3pelleHua OT CMEeXHOM
cekumu.

3.12.4 CTpyKTypHasa cxema nNocTpoeHua pyHKuum ABP Ha noacTaHUMKM NpeacTaBAeHa Ha PUCYHKe
3.12.

3.12.5 OnepaTtmBHbIN BBOA, M BbiBOA ABP MOKeT ocywecTBAATbCA MO NOAKAOYAEMOMY BXOAY
«bnok. ABP» nnu BHewWHeM cXeMOW KaK NOKa3aHOo Ha puUcyHke 3.12.

3.12.6 Mogkntouaembiit Bxog «3anpet ABP oT 3awmt» npeaHasHayeH gna 61okmposkm ABP npu
cpabaTbiBaHUM BHELIHWUX 3aLLUT, HE NPUBOAALLMX K OTKJOYEHUIO BbIKAKOYATENA BBOAA (Hanpumep, npu
cpabaTbiBaHUKM 3[13 B OTCEKE BbIKAOYATENA U OTKAOYEHUM NUTAHMA BbilLEe BbIKAKOYaTeNA BBOAA).

KNT-p | PaspeweHue — PaspeweHue [ kiiT-p
3anper R | ABP P ABP ’ 3anpet
ABP " Bsoa/BblBOA, ABP
ABP
Bkntountsb CB Bkntountb CB Ukn
UkH > KUT-P [* A
v Otkntoumntsb CB _Otkntounts CB
A A
BB UAB UAB BB

UBC UBC

3U0 3U0
CB

PucyHok 3.12 — CtpykTypHaa cxema ABP
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§
UAB | /- no PABP Uw>
Uae [~ v

UCA | MIN (53 PABP Uw>

Bnok. PABP no U2 —e—

b
UAB L/~ Ino PABP U2> &
Uag |/~ 0 v
U2 |53 PABP U2>

"UAB | _
oas & MO PABP F<

Brok. PABP no F

p
Paspelwenne ABP k BB2 w
- J

UCA| F [G3 PABP F<

Bnok. PABP no 3U0

aeul

200 |/~ Ino PABP 3U0

53 PABP 3U0>

lMyck 3awmnt }

PucyHok 3.13 — dyHKUMOHanbHasA cxema anropmutma PABP

Tabnnuya 3.23 — NapameTpbl PABP

HanmeHoBaHue Anana3oH 3HayeHue no LWar o
KommeHTapum
YCTaBKU N3MeHeHHnA YMONYaHUIO Nn3MeHeHunA
YcTaBKa No HanpsAXeHUto paspeLleHns
PABP Uw> 50-110 95 1 P pasp

ABP cmexHoi cekumm, B

YcTaBKa no HanpsxeHuto obpaTHOW
PABP U2> 5-30 10 1 nocneaoBaTeNbHOCTN 610KMpoBKK ABP
CME}KHOM ceKkunu, B

YcTaBKa no yactote 6/10KMpoBKM ABP
CMENKHOM ceKkumm, 'y,

YcTaBKa N0 HaMNpAXeHWIo Hy1eBOM

PABP 3U0> 5-30 10 1 nocnenosaTenbHOCTN 610KMPOBKM ABP
CMEXKHOM cekunm, B

Beoz 610knpoBkM PABP no HanpsxKeHuto

PABP F< 45,0-49,8 49,5 0,1

bnok. PABP no U2 - - o

TIoK : 0-o O obpaTHOM NocnenoBaTeIbHOCTH
bnok. PABP no F O-™ O - Bsog, 610knpoBKkK PABP no yacTtoTe
Enok. PABP no 3U0 0-m 0 i Bsog 610kMpoBKK PABP No Hanps»KeHuto

HVHEBOVI nocnenoBaTeNIbHOCTU

Tabnuua 3.24 — lornyeckmne curHanol PABP

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CcuUrHana
Mo PABP Uw>Y Myckosow opraH PABP no HanpaMeHuto WnH
no Mo PABP U2>Y MyckoBoi opraH PABP no Hanps»eHWo 06paTHOM NocneoBaTe/IbHOCTH
Mo PABP F<? Myckosown opraH PABP no yacTtoTe
Nno PABP 3U0>Y MyckoBon opraH ABP no HanpsAXXeHuto HyneBon Nocaeao0BaTelbHOCTH
Bxoa MycK 3awmT MycK 3awmT
Bbixon, | PaspeweHune ABP kK BB2 | CurHan paspelueHuns ABP ana cmexKHOM cekumm

Y KoaddpunumeHT Bo3BpaTa He MmeHee 0,93
2 BosspaT MO NponcxoanT Npu HacToTe ceTu Bbille ycTasku Ha 0,1 'y,

3.13 BoccTraHOB/IEHUE HOPMA/IbHOTO pexkuma nocne ABP (BHP)

3.13.1 ®dyHKUMOHanbHaA cxema anroputma BHP npeactasneHa Ha pucyHke 3.14. HacTpanBaemble
napameTpbl BHP npuBeaeHsbl B Tabauue 3.25, BxogHble 1 BbIXOAHbIE CUTHaAbl — B Tabauue 3.26.
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- - Bsog BHP
-/~ N0 BHP Ukx>
UkH & _ &
‘ €33 BHP Ukn> I ,
/ - ) Myck BHP
a PMO L J
Je J BHP Tcp
Bnok. BHP —
Y j : S &
‘ BKiouenme 3a6oKApoBaHo ” R 2 1c ~
| B %—( OrknioveHne CB ot BHP ]
‘ CpabBarbizaHue ABP | S N J
o >1] | - 21| o1c
R PMB R c
; . pabatbiBaHue BHP
HeVICI'IpaBHOCTb BbIKJ'I.‘ 1
T &
: CpabatbiBaHue BHP —s (3¢ 2 001¢
la : —@—( BknioyeHune ot BHP
MO KH U< -
s 01c L
Y PMB - &
&
P - BHP ¢ napann. pa6.
u1n ) / p
. J
PucyHok 3.14 — dyHKUMOHANbHAA cxema aaropnutma BHP
Tabnunua 3.25 — NapameTtpbl BHP
HanmeHoBaHue dwnana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKM N3MeHeHuA YMONYQHUIO | U3MEHEHUA
Bsoga BHP o-M O - Bsosa BHP
YcTaBKa N0 HanpAXeHWIo cpabaTbiBaHUA
BHP UkH> 60 — 240 95 1 P P
BHP, B
YcTaBKa no BpemeHu cpabaTbiBaHUA
BHP Tcp 0,10 — 60,00 5,00 0,01 P P
BHP, c
Bsog BHP c KpaTKkoBpemeHHOM
BHP c napann. pab. O-™ O - A pu P N o
napannenbHon paboTon ceKkLmi

Tabnuua 3.26 — Jlornyeckme curHanbl BHP

Tun HavmeHoBaHue o
KommeHTapum
CUrHana CUrHana
no MO BHP Ukn>Y Myckoson opraH BHP
bnok. BHP bnoknposaHune BHP
N’\ PMB CurHan BKIIKOYEHHOTO NOJIOXEHUA BbIKAKOYATENA
PMNO CurHan OTKAKYEHHOrO NONOXEHMUA BbIKOYaTens
BkntoyeHune
336710KMPOBAHO BKntoyeHue BbikAtoYaTENS 3a6/1I0KMPOBAHO
Bxoa | CpabatbiBaHue ABP CpabatbiBaHne ABP
HeuncnpaBHOCTb BbIKA. HeuncnpaBHOCTb BblKIOYaTENA
MO KH U< lMycKoBOM OpraH OTCYTCTBMA HAaNPAXKEHMA HA WMHAX
Myck BHP Myck BHP
Bbixoz, BkntoueHune ot BHP BkntoueHue BbikAtovaTena seoaa ot BHP
OTkntoveHune CB ot BHP | OtkntoueHne CB ot BHP
CpabaTbiBaHne BHP CpabatbiBaHue BHP

Y KoaddpunumeHT Bo3BpaTa He meHee 0,93

3.13.2 dyHKuma BHP cpabaTtbiBaeT TONbKO NOCAE OTKAKOYEHUA BbiKAOYaTena ot ABP.

KUT-P-A1-BB-01
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3.14 ABTOMaTHMUYeCKOe NoBTOPHOe BKAoUeHue (AMB)

3.14.1 ®dyHKUMOHanbHaA cxema anroputma AlNB npeactasneHa Ha pucyHke 3.15. HactpanBaemble
napameTpbl AMB npuseneHbl B Tabanue 3.27, BXOAHbIE U BbIXOAHbIE CUrHaAbl — B Tabaunue 3.28.

CpabatbiBaHne TO 7 21 j

Myck AMNB

CpabartbiBaHne MT3 1——— 0,01¢ o
MT3 2 Ha oTkn. S

CpabarbizaHue MT3 22— & AlB Tcp 120 ¢

; : R >—1Z— KoHTpornb AMB J
‘»\ Bkn. no ArB |

0,01¢c

e r
L [oToBHOCTL K AlNB } BknioyeHue ot AlNB )

r"‘_ PMO }

. AlB TroTos [

[’\. PMNB | t S Beog AlNB
| A s
X < R — [oToBHOCTL K AlNB j
KoHTponbe AMNB J 2 E—
f\\' Broc ATB |
Uoc — [
e, PO e &
AN ) |
Myck ANB } q —
~  Bn.AMBno TO >1

Cpa6atbiBanne TO } =
Bn.ANB no N3

CpabaTtbiBaHve HSLIJW‘

[ <
f CpabartbiBaHne 303 }

e, OTkntoueHve ot YPOB\}
L ¥ |

\

OneparusHoe onmnoqeh,.]‘

<

HewncnpaBHocTb BBIKIT. |
J

YT

PucyHok 3.15 — ®yHKUMOHaNbHAA cxema anroputma AlB

Tabnuua 3.27 — MNapameTpbl AMNB

HanmeHoBaHue Anana3oH 3HayeHue no LWar ,
KommeHTapun
YCTaBKU n3MeHeHuA YMONYAHUIO | U3MEHEeHUsA
Bsog AlB O-™ O - Bsog AlNB
AMB Tep 0,10 — 300,00 0,50 0,01 YcTaBKa no BpemeHu cpabaTtbiBaHuMsA
AllB, ¢
AB TroTos 0,10 — 60,00 5,00 0,01 3aaeprKKa rotoBHOCTM anroputma AlB
nocne BKAOYEHUA BbIKAOYaTeNs, C
Bn.AMB no TO O-™m O - Bnokumposka AMNB npu cpabatbiBaHuu TO
51 AMB no /3L 0-m 0 i Eg(ljjmposka AMB npu cpabaTtbiBaHMM
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Tabnuua 3.28 — Jlornyeckne curHanol AMNB

Twvn HanmeHoBaHue .
KommeHTapum
CUrHana curHana
PMB CurHan BKAOYEHHOTO MOOXKEHUA BbIK/IKOYATENS
PNO CurHan oTK/IIOYEHHOrO NOJIOXKEHMSA BbIKAOYATENA
"o

N bnok. AlB

bnoknposaHue AlB

Bkn. no AlNB

CurHan gns cpabatbiBaHusA AlNB

OTkntoyeHme ot YPOB

OTKntoveHme oT YPOB HmKecTOAWMX 3aWnT

OnepaTtusHoe
OTK/lOYeHMe

CurHan OonepaTnBHOIo OTKIKOYEHUA BbIK/1KOYATENA

HEVICI'IpaBHOCTb BbIKA.

HeMCFIpaBHOCTb BbIK/1lOYaTeNA

CpabatbiBaHune TO

CpabatbiBaHune TO

Bxoa | CpabaTbiBaHmne MT3 1 CpabatbiBaHne MT3 1
CpabaTbiBaHne MT3 2 CpabatbiBaHne MT3 2
CpabaTtbiBaHue /13U CpabartbiBaHue N3LU
CpabatbiBaHue 343 CpabartbiBaHue 343
Myck AMNB Myck AMNB
Bbixoz, BkntoueHue ot AlB BKAtoyeHwme BbIKAtoYaTeNa ot pyHKumumn AMNB
KoHTponb AlMB CurHan KoHTpona AlB

[oToBHOCTbL K AlB

CurHan rotoBHocTu K AlNB

3.14.2 Ans nycka AMNB Heo6x0AMMO BbINOJHEHWE CeAYIOWMX YCAOBUIA:
- BbIKNOYaTe b HAXOAUTCA BO BK/IIOYEHHOM COCTOAHMK B TeyeHue BpemeHn «AlB TroTos»;

- OTKAtoYeHwue BblKAoYaTena ot TO, MT3 1, MT3 2;

- oTCyTCTBUE CpabaTbiBaHUA PYHKLUMIN 3aLUMT, aBTOMATUKKN U ANArHOCTUKMK, Biokmpytowmx AlB.

3.14.3 Ana nycka AMNB ot gpyrmx 3awmt (nommumo TO, MT3 1 unm MT3 2) npeaycMoOTpPeH BXOAHOM
NOAKNOYAEMbIM IOTMYECKUIA curHan «Bkn. no AMB», K KOTOPOMY HEOb6XoAMMO MOAKAOYUTb CUTHAN
cpabaTtbiBaHMA Tpebyemoi 3amThI.

3.14.4 Bpema KOHTpoAnA ycnewHocTn unkna AlB coctasnaet 120 cekyHa. Ecan B TedyeHue 3Toro
BpemeHn nocne cpabatbiBaHuMa uukna AlMNB npoucxoauT oTKAtOYeHMe BbikAtodaTens, AMNB cymTaeTtca
HeycneLwHbIM.

3.15 KoHTponb HanpsaxKeHui (KH)

3.15.1 ®dyHKUMOHanbHaA cxema anropmtma KH npegcrasneHa Ha pucyHKe 3.16. Hactpansaemeole
napameTpbl KH npueeaeHbl B Tabaunue 3.29, BxogHble U BbIXOAHble curHanbl — B Tabaunue 3.30.

.
UAB |/ O KH Uw> | Mo KH Uw>
Uec |~ w L w
UCA | MIN £33 KH Uw>
/) MO KH Ukn> } MO KH Ukn>
UkH |=—
L £33 KH Ukn>
(UAB |- [ )
MO KH U< MO KH U<
UBg |\ MOKHUw< | | O KH U
|UCA [MAX £33 KH Uwi<
-2~ MO KH Uku< } MO KH Uku<
UKH | ——
L £33 KH Ukn<

PucyHok 3.16 — ®yHKUMOHANbHAA cxema anropntma KH
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Tabaunua 3.29 — NapameTpbl KH

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKMU N3MeHeHuA YMOMYaHUIO | U3MEHEHWUA
YcTaBKa HannumaA HanpaxeHua Ha
KH Uww> 60— 110 95 1 P
WKMHax, B
YcTaBKa HannumaA HanpaxeHua Ha
KH Ukh> 60 — 240 95 1 P
BBOAE, B
YcTaBKa OTCYTCTBUA HanpAXKeHUA Ha
KH Uw< 15-95 20 1 v P
WKMHax, B
YcTaBKa OTCYTCTBUA HaNpAXKeHUA Ha
KH Ukh< 15 - 220 20 1 v P
BBOAE, B
Tabnnua 3.30 — Jlornyeckue curHanol KH
Tun HavmeHoBaHue o
KommeHTapum
CUrHana CUrHana
No KH Uw>Y MycKOBOWM OpraH HaMYUA HANPAXKEHWUA HA LIMHAX
no MO KH Ukn>Y MycKOBOW OpraH HaNMYUA HANPAXKEHUS HA BBOAE
MO KH Uw<? MycKOBOW OpraH OTCYTCTBMA HaNpPAXKeHMA Ha LWMHaX
MO KH Ukn<? MycKoBOW OpraH OTCYTCTBUA HaNPAXKEHUA Ha BBOAE
Y KoaddpuuneHT Bo3BpaTa He meHee 0,93
2 KoaddpuumeHT Bo3spaTa He 6onee 1,07

3.16 OnepaTtuBHOE ynpasB/sieHMe BblKAOYaTenem

3.16.1 dyHKUMOHANbHAA

npeactaBneHa Ha pucyHke 3.17. HacTpamBaemble napameTpbl GYHKUMM ONepaTMBHOrO ynpaBaeHuA
BblK/ItOYaTENEM NPUBEAEHDbI B Tabaunue 3.31, BXoAHbIEe U BbIXOAHbIE CUTHaNbl — B Tabaunue 3.32.

cxema

anropmntma

onepatTnBHOro ynpasaeHUA  BblIKAKOYaTENEM

27
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PucyHoK 3.17 — ®yHKUMOHANbHAA CXeMa aNropuTMma onepaTMBHOrO yrnpaB/ieHUA BbiKAoYaTeNeEM
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Tabaunua 3.31 — NapameTpbl PyHKUUM ONEPATUBHOTO yNpaBAEHUA BblKOYaTENEM

HanmeHoBaHue dnana3oH 3HayeHue no LWar

KommeHTapuii
YCTaBKM N3MeHeHus YMOJIYAHUIO | U3MEHEHMS

BBog, BbibOpa peKMMOB ynpaBaeHus
MY/LOY c nynbTa O-™M O - BbIK/IlOYaTEIEM C /INLEBOMN NaHen
nynbTa ycTpoicTBa

BblBOA, KOHTPOA PEXUMOB YNpPaBAEHMUA

BbiBog MY/0Y - -
A /a 0-o O BbIK/toYaTENEM
Pa3peleHune ynpasneHus
Ynp. c nyneTa O-™ O - BbIK/IlOYaTEIEM C /INLEBOMN NaHen

nynbTa

Tabnunua 3.32 — Jlornyeckune curHanbl GyHKLUM ONEPATUBHOIO YNPaBAEHUA BbIKAOYaTENEM

Tun HanmeHoBaHue o
KommeHTapum
curHana CUrHana
@j BK/TIOYNTDb KomaHaa BKAKOYEHUSA BbIKAOYATENS OT KHOMKWU Ha JIMLEBOW NaHe M Ny/bTa
OTK/IIOYUTDb KomaHaa OTKAHUYEHUA BbIKAOYATENA OT KHOMKKU Ha /IMLEBOWN NaHe M Ny/bTa
KomaHpga BKIOYEHUA BbIKAKOYATENA NO BXOAHOMY MNOAKAOHAaEMOM
BKIOYUTD A AHOMY TOA y

JIOTMYECKOMY CUTHaNy
KomaHAaa OTKA0UYEHMSA BbIKNOYATENA MO BXOAHOMY NOAK/A04aEMOMY
JIOTMYECKOMY CUTHaNy

| OTKNKOUNTD

Pexxum 1Y CUrHan nepeKkaYeHna PeXXMMOB YNPaBAEHUA BbIKAKOYATENEM
bnok. onep. BKA. bnoKknpoBaHue onepaTMBHOIO BKAOYEHUA
—c BK/TIOYNTDL — ACY KomaHga BKAtoYeHUA BbiKAoYaTena ns ACY
OTK/IIOYUTDb — ACY KomaHga oTKkatoveHusa sbikatovatensa ns ACY
bnokupoBska onep. BNoKMpoBKa oNepaTUBHOIO BKAKOYEHUA BbIKOYATENA
Bxopn,
BK/.
MecTtHoe BKAtOYEH peXXum ynpaB/ieHUs BblKAtoYaTeeM C INLLEBOMN NAHENN
ynpasaeHue yCTpoicTBa
JucTaHuMoHHOe BK/IlOUEH peXMMm yrnpaBaeHUA BbIKAKOYATEEM MO BXOAHbIM NOAK/HOYAEMbIM
ynpassieHune NIOTMYECKUM CUTHANAM
Bbixog,
OnepaTtuBHOE
CvrHan onepaTMBHOIO BKAKYEHUA BbIKAOYATENSA
BK/IHOYEHME
OnepaTtuBHOE
CurHan onepaTMBHOIO OTKAKOYEHMA BbIK/IOYaTeNA
OTK/IOYEHMEe

3.16.2 B ycTpoiicTBE NpPeayCMOTPEHO TPW BapuaHTa Bblbopa pPeXMMOB ynpaBieHUA
BbIK/toYaTenem («MecTHoe ynpasneHume» / « ANCTaHUMOHHOE yrpaBaeHne»):

- 10 BXO4HOMY NOAKAOYaeMOMY cUrHany «Pexkum 1Y» (cxema no ymonyaHuio);

- No KHonke «MY/lY» Ha "nUEeBOI NaHenu NynbTa;

- 6e3 KOHTPONA PEXKMMOB YNPABAEHUA.

3.16.3 Mpn NepekaoYEHUN PEXMMOB YMNPaABAEHUA MO BXOAHOMY MOAKAKOYAEMOMY CUTHaNy
«Pexxum [1Y» ynpasneHune BbiKAOYaTENEM OCYLLECTBIAETCA:

- N0 BXOAHbIM MogKaw4vaembliMm curHanam «BR/KOYUTb» n «OTKNIKOYUTb» — 6e3 KoHTponAa
peXMMoB ynpasaeHus;

- No KomaHgam ACY «BKJTHOUYUTLb — ACY» n « OTK/TKOMUTb — ACY» — B AUCTaHLUMOHHOM peXXmume
ynpasneHus;

- KHonkamn «BK/OYUTb» n «OTK/IKOYNTb» Ha nuvueBoit naHenun nynbTa Npu BBEAEHHOM
NPOrpamMmmMHOM Katoue «YNp. € Ny/ibTa» — B MECTHOM pPeXMMe ynpaBaeHus.

3.16.4 Mpn nepekNtOYEHUN PEXMMOB YNpPaABAEHUA C /IMULEBOM MNaHeNn nynbTa ynpaBieHue
BbIK/1tOYaTEIeM OCYLLeCTBAAETCA:
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- KHoNKoM « BKTIOYNUTb» Ha anueson naHenn nyabTa — B MECTHOM PEeXKMME yNpaBaeHUsA, KHOMKOW
«OTK/TIOYNUTb» - 6e3 KOHTPONA PEXMMOB YNPaBIEHUS;

- no komaHgam ACY «BK/THOYUTb — ACY» n « OTK/TKOYUTDb — ACY» — B AUCTAaHLUMOHHOM peXxmme
ynpasneHus;

- N0 BXOAHbIM nogKkntovyaemblm curHanam «BKJ/TKOYNTb» n « OTKJIKOYUTb» — B ANCTAHUMOHHOM
pexume ynpasaeHus.

BbibOp AaHHOro BapuaHTa OCYyLLECTBAAETCA NPOrPaMMHbIM Katodom «MY/AY ¢ nynbTar.

3.16.5 Mpn OTKNOYEHHOM KOHTPONE pPEXMMOB YNpPaBAEHUA BbIKAKOYATENEM YNpaBaeHune
OCYLLECTB/IAGTCA HE3aBUCMMO OT peXuma ynpasneHuAa. YnpasneHue KHonkamu «BRKOYUTb» wn
«OTKNMIOYNUTb» Ha NnLEBOM MaHeNW MNynbTa OCYLWECTBAAETCA TONIbKO NMpW BBEAEHHOM MPOrpammHOM
KAo4ve «Ynp. ¢ nyabta»

Bbl6op AaHHOro BapMaHTa OCyLLECTBAAETCA NPOrPAaMMHbIM Kntouom «Boisog MY/OY».

3.16.6 Ha pucyHKke 3.18 npuBeaeHa YynpolleHHas cxema Bblbopa pPeXMMOB YynpaBAeHUS
BblK/lOYaTENEM.

| BapuaHTbl !

| V13meHeHMe pexnmoB
| NePEeKINIYeHns 5
3 PEXVUMOB ynpaBneHus ynpasnexus MpoepammHbiIll Kikod

/ "Bbigod MY/Y"

TpoepammHbIl KIlY
S vy ¢ nymema®

| BHe cUrHano! KHonkoit nynbTa bes koHTpona !
HELLHUM CUrHaNoM MY/ S onon

I |
PexuMmbl ynpaenexus |
Bxod = !
y "Pexum AY"

3 \:MBCTHOB ynpaenexne \ [ﬂMCTaHuMOHHoe ynpasneHne (MectHoe ynpaBneHwe:\ [JJMCTaHuMOHHoe ynpaBﬂeHme:\

| ) j
1/ e B 1
| Bxoabl Teneynpasnexue KHonku nynbTa Teneynpasnexue Bxoab! |
: — "BKIMKOYNTL" no Bxoaam no Bxogam — "BKIMKOYNTL" !
! "OTKNOYUAUTL" "BKNIOYNTDL" @ "BKINIOYNTL" "OTKINOYUNUTL" !
i "OTKIOYNTL" "OTKINIOYNTL" |
KHonku nynbTa Teneynpaenexue no Teneynpasnexune no KHonku nynbTa
npotokonam ACY || npotokonam ACY !
@ @ yepes uHTepdenc yepes UHTepenc @ |
i . B B RS-485 VrpasneHue RS-485 . B ,o
1/ [pozpammHbili KoY "Yrp. ¢ nynbma p: poepammHeit Knroy "Ynp. ¢ nynema”
| BbIKIo4aTenem |

PucyHok 3.18 — Bbibop pekMmoB ynpasieHUs

KUT-P-A1-BB-01 30



TPBH.656122.001-02.01 P31

N
;/)K"T

3.17 CocroAHue 3awmT

3.17.1 OyHKUMOHANbHAA cxema GOPMMPOBAHMA CUTHANOB COCTOAHMA 3aLLUT NpencTaB/ieHa Ha
pucyHKe 3.19. HactpanBaemble napameTpbl GyHKUUM COCTOAHMA 3alLUT NpuBeseHbl B Tabauue 3.33,
BXOAHbIE U BbIXOAHble CUTHaNbl — B Tabauue 3.34.

/

2

Myck TO

Myck MT3 1

Myck MT3 2
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[
[

Myck 3N
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Myck 3033

A A A A A

YT
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.

|v‘

N
CpabatbiaHne TO }

CpabatbisaHue MT3 1}

N

MTS3 2 Ha oTkn.

CpabatbiBaHne MT3 2}
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CpabatbiBaHue YMTS\

Myck 3awmT
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CpabaTtbiBaHue J'I3LIJ}
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e

v

-

S

$
a OTknioyeHme ot YPOB}

OTK. oT BH3 ¢ YPOB|
‘- TKMN. OT BHS € /‘

<

)

3l Ha 6n.onep.BK.

L Orkniouenune ¢ YPOB W
J/

>1

- | =
Bn.onep.BKkN.OT 3aLl.

300 Ha 6n.onep.BK.

N
—[ BriokMpoBKa onep. BKI.
S

‘CGpoc CUrHanMaaumm|

pu

Y

30 Ha oTkn.

2

CpabartbiBaHue 3I1 |

(

30 Ha oTKN.

CpabatbiBaHue 300)}

Ps

.

:.\
AN

OTKnoveHne oT 3awuT W

.
L

Orkn. ot BH3 ¢ ABP }
<

<
Otkn. oT BH3 6e3 YPOB }

PucyHOK 3.19 — ®yHKUMOHaNbHAsA cxema anropnutma GoOPMUPOBAHUA CUTHANOB COCTOAHMA 3aLLUNUT
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Tabaunua 3.33 — NapameTpbl PYHKLUNN COCTOAHUA 3aLUT

HanmeHoBaHue Awnana3oH

3HayeHue no Lar

KommeHTapuii
YCTaBKM U3MeHeHMUs YMOJIYAHUIO | UBMEHEHNA

Beop cpabatbiBaHna MT3 2 Ha
MT3 2 Ha OoTKA. O-™M O - ACP

OTK/It0YEHME BblKAtoYaTeNa

BBog, cpabaTtbiBaHMa 3 Ha OTKAOYEHUE
3 Ha oTKA. O-™M O - ACP

BbIK/AtoYaTeNA

Beog cpabatbiBaHua 30D Ha
30® Ha oTKA. O-™M O - ACP

OTK/TIO4EHUE BbIK/IIOYATENA

bn.onep.sKn.oT

BBog, 610KMPOBKK ONEepaTUBHOIO

saw, O-™ O - BKJIFOYEHMA BbIK/OYATENA NPU
cpabaTtbiBaHMM 3aLLmUT

311 Ha 61.0nep. BKA. 0-o 0 i BBog cpabatbiBaHus 3 Ha 61OKNPOBKY
0OMepaTMBHOIO BK/IOYEHMA BbIKAOYaTeNA

300 Ha BBog cpabatbiBaHusa 30 Ha 610KMPOBKY

61.0nep.BKA. O-¥ = i OMepaTMBHOIO BK/KOYEHMA BbIKAOYaTeNA

Tabnunua 3.34 — Jlornyeckne curHanbl PyHKLMN COCTOSHUA 3aLLNT

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CUrHana

OTkntoveHue ot YPOB OTkAtoYeHue oT YPOB HUXKecToALWMX 3aWmT

. OTkn. oT BH3 c YPOB OTKAOYEHME BbIKAOYATENA OT BHELIHEN 3aWMTbl € AeicTBnem Ha YPOB

X OTkn. ot BH3 c ABP Myck ABP OT BHelLHe 3aLmThbI

OTKA. oT BH3 6e3 YPOB | OTK/AtoYeHMe BbIKAOYaTeNA OT BHELHeN 3awmTbl 6e3 gelictema Ha YPOB
Myck TO Myck TO
Myck MT3 1 MNyck MT3 1
Myck MT3 2 Myck MT3 2
Myck 30N Myck 31N
Myck N3LU Myck N3LU
Myck 3033 Myck 3033
Myck 309 Myck 300

Bxoa CpabatbiBaHune TO CpabatbiBaHune TO
CpabaTbiBaHne MT3 1 CpabatbiBaHne MT3 1
CpabaTbiBaHne MT3 2 CpabatbiBaHne MT3 2
CpabaTbiBaHne YMT3 CpabatbiBaHne YMT3
CpabatbiBaHue 31 CpabatbiBaHue 31
CpabaTtbiBaHue /13U CpabartbiBaHue N3LU
CpabatbiBaHue 343 CpabartbiBaHue 343
CpabatbiBaHne 309 CpabartbiBaHune 309
Cbpoc curHanunsaumm Cbpoc curHanmsaumm
MycK 3awmT MycK 3awmT

Bbixoz, OTKntoyeHme c YPOB OTK/IIOYEHME BbIKOYaTeNs ¢ aencresnem Ha YPOB

OTKAtoYeHUe oT 3aWwmT | CpabaTbiBaHUE 3aLLMUT HA OTK/OYEHME BbIKAtOYATENS
Bnokunposka onep. BKA. | BIOKMPOBKA ONepaTUBHOIO BKAKOYEHUA BbIKAOYaTeNA

3.18 YnpaBneHue BblkAOYaTeNnem

3.18.1 ®yHKUMOHaNbHbIE
npeacTtaBneHbl Ha pucyHKke 3.20. HacTpanBaemble napameTpbl GYHKUUM yNpaBAEHUA BbIKAOYaTENEM
npuseaeHsl B Tabauue 3.35, BXogHble U BbIXOAHble CUTHaAbl — B Tabauue 3.36.

CXembl aAropntMmoB BRKIKOYEHUMA WU OTKAKOYEHUA  BbIK/OYaATENA

KUT-P-A1-BB-01
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PucyHoK 3.20 — dyHKUMOHANbHAA CXeMa anropuTmMma ynpaBaeHmUA BblKAKOYATE/IEM

Tabnunua 3.35 — MapameTpbl GYHKUUM YNPaBAEHUA BbiKAOYaTENEM

HanmeHoBaHue AnanasoH 3Ha4yeHune no LWar o
KommeHTapun
YCTaBKM n3MeHeHuA YMONYAHUIO | U3MEHEHUA
MaKcumanbHO AOoNyCTUMOE Bpems
TBK.MaKC. 0,10 - 10,00 1,00 0,01 Aony P
BK/IKOYEHUA BbIKAOYaTeNs, ¢
MaKcumanbHO AOoNyCTUMOE Bpems
ToTkA.MaKC. 0,10 - 10,00 0,30 0,01 pony P
OTK/IIOYEHMUA BbIKAOYaTens, ¢
BBOA MMNYAbCHOrO peXKMma ynpasaeHus
Besog nmn. ynpasn. - -
A ynp O-o = BblK/tlOYaTENNIEM

33
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Tabaunua 3.36 — Jlornyeckme curHanbl GyHKLMM YyNPaBAEHUA BbIKNOYATENEM

Tun HanvmeHoBaHue N
KommeHTapum
CUrHana CUrHana
PMB CurHan BKAKOYEHHOro NOJIOXEHUA BbIKAKOYaATeNA
PMo CUrHan OTKAKOYEHHOTO NOJIOXKEHUA BbIKAKOYATENA
o BnoK. BKOYEHMUA BnoKnpoBaHUe BKAOUYEHUSA BbIKAKOUYATENSA
X [OTOBHOCTb NpUBOAA CWrHan roToBHOCTU NPUBOAA K BKHOYEHMIO BbIKOYATENA
BHewHee aBT. o
CurHan BKIOYEHMA BbIKAKOYATENA OT BHELHUX YCTPONCTB aBTOMATUKN
BK/IlOYEHME
OnepaTtuBHoe
CurHan onepaTMBHOIO BKAKOUYEHUA BbIKIOYATENA
BK/IlOYEHME
BkntoueHune ot BHP BkntoueHue BbiKNtoYaTena seoaa ot BHP
BkntoueHwne ot AlNB BKatoueHwme BbiKkAtoYaTensa ot pyHkumm AMNB
HeuncnpaBHOCTb BbIKA. HeuncnpaBHOCTb BbIK/AOYaTeNA
OnepaTtuBHoe
Bxop, CurHan onepaTUBHOIO OTKAOYEHMA BblKAtOYaTeNA
OTK/lOYEHME
OTKnoyeHune oT 3awmT | CpabaTbiBaHWe 3aWMT Ha OTK/IIOYEHME BbIK/IlOYaTENA
OTKntoverme c YPOB OTK/tOYEHME BbIKAOYaTeNA ¢ aencrtenem Ha YPOB
OTKntoveHue ot ABP no | OTKAtoueHume BbikatoyaTena seoga ot ABP no ncyesHoseHuro
U HanNpAXKeHuA
[oToBHOCTL PALL CurHan rotosHoctu PALL K cpabaTtbiBaHUO
BkntoueHue BbIKA. CurHan BKAIOYEHUA BbIKAOYaTeNA
BkntoueHune
BKitoyeHme BbiKtOYaTeNA 3a610KMPOBAHO
3ab6710KMpoOBaHO
Bbixoa, | KomaHaa oTkatoveHusa | KomaHaa Ha OTKAOYEHME BbiKAOYaTena oT QyHKLMIA YCTPOMCTBA
OTKAOYEHME BbIKA. CurHan oTKNOYEHMA BbIKAOYaTeNA
CpabatbiBaHue PALL CpabaTtbiBaHue PALL — pasmbiKaHMe KOHTAKTOB
Bosspart PALLU Bosspat PALU — 3ambliKaHMe KOHTAKTOB

3.18.2 Mpwn cpabaTbiBaHMN TOKOBbIX 3aWMUT C aenctenem Ha YPOB dopmupyetca curHan
cpabaTtbiBaHUA pene AEWYHUTPOBAHUA 31EKTPOMArHMTOB OTKAKOUYEHMA BblKAtoYaTensa. Bosspat PALL
OCYLLECTB/AETCA NPUM BO3BpaTe 3aLLUT, HO He paHee Yyem Yyepes 1 c.

OTKNOYEHME OT Apyrux 3awmT, oT GYHKUMA aBTOMATUKM WAM ONepaTUBHOE OTKAOYeHue
npoussoamntca 6e3 cpabatbiBaHua PALL.

3.18.3 B ycTponcTBe peanv3oBaHa
BblK/lOYaTeNA.

3.18.4 YctaBKamun «TBKA.MAKC.» U «TOTKA.MaKC.» 334ae€TCA MAKCMMANbHO [0MNYyCTMMOE Bpems
BK/IHOYEHUA M OTK/AKOYEHUA BbIKAKOYATENA COOTBETCTBEHHO. [pM MMNYNbCHOM perknume ynpas/ieHUus
OAHHbIMM YCTaBKamMM OrPaHUYNBAETCA BPEMA MMMNY/IbCOB BK/IIOYEHWNA U OTKAOYEHUA BbIKAOYaTeNA.

Mpn AANTENBHOM BK/IHOYEHUM MU OTKAOYEHUW BblKAtoYaTensa (fonblie 3a4aHHOTO BPEMEHM)
bopmuMpyeTca CUrHan HeMcnpaBHOCTU BbiKAtoYaTena (n. 3.19).

6NOKNPOBKMK BKHOYEHUM

bYHKUMA MHOTOKPATHbIX

3.19 [lnarHocTUKa BblKAlOYaTenA

3.19.1 dyHKUMOHANbHAA CXeMa AMArHOCTUMKM BbIKAKOYATENA MNpPeAcTaBAeHa Ha pucyHke 3.21.
HacTpanBaemble napameTpbl GYHKLUNM ANArHOCTUKM BbIKAOYATENA NpuBeaeHbl B Tabanue 3.37, BXogHble
M BbIXOAHble CUrHaNbl — B Tabauue 3.38.
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C6poc cmrHanmaaumvﬂi 21
0,25¢

CwrH. no pecypc
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[ Hwn3akuia pecypc BbIkI.

PVICVHOK 3.21- CDYHKLI,VIOHaﬂbHaFI CXema aqropntma AnarHoCTuKu BbiK/1lOYaTeNA

Tabnuua 3.37 — MapameTpbl GYHKUMM ANATHOCTUKKN BbIKOYaTENS

HanmeHoBaHue Anana3oH 3Ha4yeHune no LWar o
KommeHTapun
YCTaBKM M3MEeHEeHMUSA YMOIYAHUIO | U3MEHEHUA
YcTaBKa N0 BpeMEHU ANArHOCTUKM
THUY 0,10-10,00 5,00 0,01 NCNPaBHOCTU Lenen ynpasaeHmn
BbIK/IlOYATENEM, C
MaKcMmanbHO A0NyCTMMOE Bpems
TrotoB 0,10-30,00 10,00 0,01 dopMUpPOBaAHUA CUTHANA TOTOBHOCTMU
BbIK/lOYaTeNA, C
Beog buKcaLwy CO 0-o O i Beoa ¢dmKcaumMm camonponsBoibHOMoO

OTK/ZII0O4YEHUA BbIKNKOYaTeNA
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MpogonxeHne Tabanubl 3.37

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM N3MeHeHMA YMOJIYAHUIO | UBMEHEHNA
Mex. pec. 0 — 100000 50000 1 MexaHW4eCcKuit pecypc BbiKaKOUaTeNs,
umkn BO
Kom. pec. (IH) 0 — 100000 50000 1 KoMMyTauUMOHHbIM pecypc BbiKato4yaTens
NpY HOMMHANbLHOM TOKe, unKa BO
KoMMyTauUMOHHbIM pecypc BbiKto4yaTens
Kom. pec. (IHo) 0-500 100 1 NpPY HOMMHANBLHOM TOKE OTKAKYEHMUSA,
umkn BO
IH 0,50 -500,00 5,00 0,01 HomWHanbHbIN TOK BbiKAtoYaTens, A
o 1,00 — 5000,00 20,00 0,01 HOMMHANbHbIN TOK OTKAKOUYEHUA
BblKAtOYaTens, A
ToTkA. 0,01 - 0,50 0,05 0,01 MonHoe Bpemsa OTKAOYEHUA
BbIK/NtOYaTENA, C
. TeKyLnit ocTaToYHbIN pecypc
T 0-100 0 1
ERyLLIMN pecype BbIKAto4YaTena, %
Pecypc< 1-99 15 1 YcTaBKa CUrHaNM3aLMN CHUXKEHNSA
OCTATOYHOrO pecypca BblKAoYaTena, %
BBOA CMFHANM3aLNM CHUMKEHUA
Curh. — -
vIrR. o pecypcy 0- O OCTATOYHOrO pecypca BblKAYaTena

Tabnunua 3.38 — Jlornyeckue curHanbl GyHKLUN ANAarHOCTUKN BbIKAOYaTeNA

Tun HavmeHoBaHue o
KommeHTapum
CUrHana CUrHana

no Mo Pecypc<? MyckoBon opraH GpyHKLUMM pacyeTa pecypca BblKalovaTe s
PrB CurHan BKAOYEHHOTO NOJIOXKEHMUA BbIKAtoYaTeNa

«’Q\_ PMno CurHan oTKAKOYEHHOTO MOJIOXKEHUA BbIKAOYaTe A
[oTOBHOCTb NpUBOAA CurHan roToBHOCTU NPUBOZAA K BKAKOUYEHMIO BbIKAOUYATENSA
CpabaTbiBaHne YPOB CpabaTbiBaHne YPOB

Bxoa BKntoueHwme BbIKA. CurHan BKIOYEHMA BbIKAOYaTeNA
OTKAOYEHME BbIK. CurHan OTK/IIOYEHMA BbIKIOYaTe A
C6poc curHanmnsaumm Cbpoc curHanmsaumm
HewncnpasHocTb LY HencnpaBHOCTb Lenewn ynpasaeHUA BbiKaoYaTenem
HeuncnpaBHOCTb
npuBoaa HeuncnpaBHoOCTb NpuBOAA BbIKAOYaTENA
OTKa3 BKAlOYEeHUA OTKa3 BKAOYEHMA BbIKAOYATENA — KOMAHAA BKAOYEHUA He BbINOAHEHA

Bbixoa, | OTKas oTKAOYeHUA OTKa3 OTKNOYEHUA BbIK/OYaTeNA — KOMaHAa OTK/IIOYEHMA He BbINO/IHEHA
HewncnpaBHOCTb BbIKA. HeuncnpaBHOCTb BblKnOYaTensa
CamonpounssosibHoe
OTHA OTKNIOYEHME BbIKtOYaTeNss 6e3 KOMaHAbl YyNpPaB/eHUs
HuW3Knn pecypc BbIKA. HW3KMIA OCTaTOYHbIN pecypc BbIKAKOYaTENA
Y KoaddpunumeHT Bo3sparta 1

3.19.2 PacyeT «M3pacxo40BAHHOrO» pecypca BblKAOYATENA OCYLLEeCTBAAETCA B COOTBETCTBUU C
dopmynamu:
- MPY MaKCUMaibHOM pa3sHOM TOKe He 6osiee HOMWHA/IbHOTO TOKa BbIKAOYaTeNA:

Imakc

KP=MP - (2} b (3.5)

KUT-P-A1-BB-01
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- NMPpNn MaKCMMa/Z1bHOM ¢a3HOM TOKe B AMana3oHe OT HOMWHA/ZIbHOIo TOKa BblK/AKOYaTENA A0
HOMWHA/NIbHOIo TOKa OTK/IIOYEHWNA BbIKNOYaTENA:

IHO
ln(lMaKC)
KP(Iy) \ in(hue
KP = KP(I,,) -(—KP((,HO))) (), (3.6)

roe KP — n3pacxoaoBaHHbIN pecypc BbikatovaTens, %;

MP — mexaHW4YeCKMI pecypc BblKNtOYaTeNa (3agaeTca ycTaBKkomn);

KP(IH) — KOMMYTaLMOHHbIN Pecypc BbIKIOYATENA NPU HOMWHA/IbHOM TOKe (33a43eTcA YCTaBKOM);

KP(IHO) — KOMMYTaLMOHHbIN Pecypc BbIKAOYATENA NPU HOMWHA/NIbHOM TOKe OTK/oYeHUA (3agaeTtca
yCTaBKOW);

IMaKC — MaKCMManbHbIM M3 Tpex GpasHbIX TOKOB, A;

IH — HOMWHANbHbIY TOK BbIKAOYaTENA (3a4aeTca yCTaBKoM), A;

IHO — HOMWHANbHbIY TOK OTK/ILOYEHWA BbIK/AOYaTENA (3a43eTcA ycTaBKow), A.

3.19.3 PacyeT OCTAaTOYHOrO pecypca BbIKAKOYATENA OCYLLECTBAAETCA MPU KaXKOOM OTKAOYEHUU

BbIK/lOYATENA  NyTeM  BblYMTAHMA U3 TEKYWeEro pecypca  BbIKAKYATENA  PACCYUTAHHOrO
«M3PaACXo[0BaHHOIO» pecypca.

3.19.4 Mpw OTKNOYEHMM BbIKAOYATENA C TOKOM IMAKC > |HO OCTAaTOYHbIN pecypc BblKAKOYaTeNA
CHUXKaeTca A0 HyNA.

3.20 KOoHTpo/1b U3MmepuTenbHbIX Lenei HanpaxxeHua (KLH)

3.20.1 dyHKuMoHanbHaAa cxema KULH npeactaBneHa Ha pucyHKe 3.22. HacTpauBaemble
napameTpbl KLUH npuseaeHbl B Tabaunue 3.39, BXoAHbIE M BbIXOAHbIe CUrHaNbl — B Tabanue 3.40.

Beoa KUH no U

‘ 8@2 - MOKUHU2> K'—lH Tep ( Mycx KLH |

U2 3 10B S >1

UAB | ™ 10 KUH Un< —=

‘ UBC N LH Un e R CpaGatbieatme KLUH |
MAX ”}3 10B ‘ /

>

L= &
- Beoa MFH)JaG. KUH

:S - MOKUH I>

IC |MAX2 025A | g
10c

e N

-/~ MO KUH diA> —-
L d &3 10% 2

B |/ MoKuHdiB> —Z}—

dl €3 10%
10c

c J  MNOKuHdIC> —-
L d & 10%

N

‘ C6poc curHanusaunm
J

e N

UAB || ‘ &
Mo KUH Un>

uBc |/ MO KuH U

L MIN 3 80B

UAB ‘

- MO KUH U2<

{UBC L MOKUHuze
U2 3 5B

. /

r\.\ HeucnpasHocte TH

‘ ’\.\ Brok. KUH .

PucyHoK 3.22 — dyHKUMOHaNbHaA cxema anroputma KUH
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Tabaunua 3.39 — NapameTpbl KUH

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM N3MeHeHuA YMONYAHUIO | U3SMEHEHUA
Beog KLLH no nsmepaemoim
Beoa KUH no U 0- O HanpPAXeHnam
KLH Tcp 0,1 20,00 1,00 0,01 YcTaBKa no BpemeHu cpabaTbiBaHUA
KLUH, c
5;?_?‘ MrH. Cpad. O-™ O - Beog KLLH 6e3 BblAepKM BpemeH!

Tabnnua 3.40 — Jlornyeckue curHanol KLH

Tun HavmeHoBaHue o
KommeHTapum
CUrHana CUrHana
MO KUH Un<Y MycKOBOWM OpraH CHUXEHWUA IMHENHbIX HanpsaKeHu GyHKumm KLH
MO KLH U252 lMyckoBOW opraH NOBbILEHUA HaNpPAXeHMA 0bpaTHOM
nocnegosatenbHOCTN GpyHKUMM KLH
MO KUH 1>? MyckoBo opraH nosblweHMA GpasHbIXx TOKOB GyHKUMM KLIH
no Mo KLUH dIA>® MyckoBoM opraH npupateHnsa Toka ¢asbl A dpyHKumm KLH
Mo KUH dIB>? MyckoBo opraH npupaLLeHnsa Toka ¢assbl B pyHKummn KUH
Nno KUH dic>? MyckoBoM opraH npupaLieHns Toka ¢asbl C pyHKumm KLLH
Nno KUH Un>? lMycKoBOM opraH NOBbIWEHUA IMHENHBIX HANPAXKeHNN GyHKUnn KLLH
MO KLH U2<Y MycKoBOM OpraH CHUXEHMA HanpsAXKeHMA 06paTHOW Nocien0BaTeIbHOCTH
dyHKunm KUH
HeuncnpasHoctb TH CurHan HemncnpasHocth LUH
«’\ bnok. KUH bnoknposaHume KUH
PIB CurHan BKAKOYEHHOMO NOMOXEHUA BblKAoYaTens
Bxog | Cobpoc curHanmsaumm Cbpoc cuMrHanmsaumm
BbIXO Myck KUH Myck KUH
A CpabatbiBaHue KLH HencnpaBHOCTb M3MeEPUTENBHbBIX LLener HanpaAXeHns
Y KoaddpuumeHT Bo3BpaTa He Honee 1,07
2 KoadpduumeHT BozspaTta He meHee 0,93
3 KoadpduumeHT sosspata 1

3.20.2 dyHKuna KUH cpabaTbiBaeT C BblAEPXKKON BPEMEHU MPU CHUMKEHUM BCEX JIMHEMHbDIX
HanpaxeHui Huxe 10 B 1 BKAOYEHHOM BbIKAKOYATENEe UAW MPU NOBbIWEHUN HanpaxKeHna obpaTHOM
nocnegosaTenbHOCTHM Bbiwe 10 B.

3.20.3 MporpammHbIM  KAtodom  «BBog, mrH. cpab. KLH» BBOAUTCA KOHTPOAL TOKOB ANA
cpabatbiBaHua KLUH 6e3 BblaepKKM BPEMEHMU.

3.20.4 insa cpabaTbiBaHMs ¢yHKUMM KUH 6e3 BbloepXKU BpemeHu npeaycMoOTPeH BXOAHOM
NOAK/NOYAEMbI NOTUYECKMI curHan «HeucnpaBHOCTb TH» (Hanpumep, ANA NOAKAOYEHMA KOHTAKTOB
NONIOXKEHUA aBTOMATUYECKOro BbiktovaTena LIH).

3.21 dyHKLUUM CUrHaNn3auum

3.21.1 ®yHKUMOHaNbHAA CXema anroputma CUrHaamMsauuMm npeactaBseHa Ha puUcyHKke 3.23.
HacTpavBaemble anropuTma curHanmsaumm npuseaeHol B Tabanue 3.41, BXogHble M BbIXOAHbIE CUTHA/bI
B Tabnuue 3.42.
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PucyHok 3.23 — ®yHKUMOHANbHAA CXeMa aAropuTmMma CUrHanmsaumm
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Tabnunua 3.41 — MNapameTpbl aAropuTMa CUrHaAM3aL MK

HanmeHoBaHue Awnana3oH 3HayeHue no War .
YCTaBKM N3MeHeHuA YMONYAHUIO | U3SMEHEHUA KommerTapui
BbiBog, BbiBOA, CMrHaNM3aLMMN HEMpPaBUJIbHOTO
npeaynp.¢asmp. 0- O i $asmposaHua
Tabnunua 3.42 — Jloryeckme cuUrHasbl aAIFOPUTMa CUrHaAn3aLUnm
Tun .
CUrHaNa HanvmeHoBaHMe curHana KommeHTapum
PrB CurHan BKIIOYEHHOTO NOJIOXKEHUA BbIKtoYaTeNa
PO CurHan OTKAIYEHHOTO NOJI0XEHUA BbIKAIOYaTeNA
OTKkntoveHme o1 YPOB OTKntoveHme ot YPOB HMxecToALWMX 3aWmT
«’\ OTKn. oT BH3 c YPOB OTKNtoYEeHMeE BbIK/IOYaTe 1A OT BHELWIHEeNM 3aWmThl ¢ Aenctemem Ha YPOB
OTkn. oT BH3 c ABP Myck ABP OT BHELWHeN 3aLWuThbl
OTKA. oT BH3 6e3 YPOB OTKAtoYEeHME BbIK/IOYaTeNA OT BHeLlHEeN 3awwmnTbl 6e3 aenctema Ha YPOB
BHew. npeaynp. BHewWwHWIA curHan cpabaTtbiBaHMA NpegynpeanTenbHON CUrHANM3aLMK
OnepaTtuBHoe CvrHan onepaTtMBHOIO OTK/IIOYEHUA BbIK/IOYATENA
OTK/IOYeHMe
CpabatbiBaHune TO CpabatbiBaHune TO
CpabaTbiBaHne MT3 1 CpabatbiBaHne MT3 1
CpabaTbiBaHne MT3 2 CpabatbiBaHne MT3 2
CpabaTbiBaHne YMT3 CpabaTbiBaHne YMT3
CpabatbiBaHue 31 CpabatbiBaHue 31
CpabaTtbiBaHue /13U CpabatbiBaHue 3L
CpabatbiBaHue 343 CpabatbiBaHue 343
CpabaTbiBaHue 3033 CpabatbiBaHne 3033
CpabatbiBaHne 309 CpabatbiBaHune 309
CpabaTbiBaHne YPOB CpabaTtbiBaHne YPOB
OTkMIouEHMe oT ABP no U OTKAoYeHWe BblkAtovaTena sBoga oT ABP no ncyesHoBeHuo
HanpAXeHna
Bxoa CpabatbiBaHune ABP CpabaTbiBaHue ABP
CpabaTbiBaHne BHP CpabatbiBaHne BHP
BkntoyeHwue ot AlB BkntoueHwme BbikatoyaTens ot GyHkuum AMNB
HeuncnpasHocTb /13 HeucnpasHocTb uenu /131U
HeucnpasHoctb 343 HeucnpasHocTb 3113
HeuncnpasHocTb LY HencnpaBHOCTb Lenei ynpaBaeHuMsa BblKatoyaTeem
HeucnpaBHOCTb
npuBoza HeuncnpaBHOCTb NpuBOAa BbIK/OYaTENA
OTKa3 BKAOYEHMA OTKa3 BKAKOYEHMA BbIK/IOYATENA — KOMAHAA BKIOYEHMA HE BbINOJHEHA
OTKas oTKAOYEeHUA OTKa3 OTKAOYEHMA BbIKAOYATENA — KOMaH4a OTK/IIOYEHUA HE BbIMOJIHEHA
CamonpownssonbHoe
OTHA. OTKAtOYEHMe BbIKAtOYaTeNss 6e3 KoMaHAbl yNnpaBieHus
Hu3Kkuit pecypc BbIKA. HW3KNIM 0CTaTOYHbIN pecypc BbiKAtOYaTENS
CpabatbiBaHue KLH HencnpaBHOCTb M3MEPUTENbHbIX LLenei HanpaXKeHns
Henpas. ¢asnpoBaHue CurHan HenpasuabHOro ¢as3MpPoBaHUA LEeNe TOKA UAN HanpAXKeHWA
Cbpoc curHanmsaumm C6poc curHanmsaumm
ABapuitHoe oTKNtoYeHWe | ABapUIMHOE OTKAOYEHWNE BbIKAOYATENA
MpegynpexaeHune CpabaTbiBaHMe NpeaynpeanTenbHON CUrHANM3aLMK
Bbixog, | Asapus CpabaTtbiBaHMe aBapUMHOWN CUTHANN3ALMM
CpabaTbiBaHue
ABTOMATHKN CpabaTtbiBaHME aBTOMATUKM
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3.21.2 NMpn dopmupoBaHMM curHanos «Asapusa» un «lpeaynpexxgeHMe» Ha NULEBOW NaHenu
ny/abTa 3aroparoTcA COOTBETCTBYHOLLME CBETOANOADI.

3.21.3 CurHan HenpasuabHoro ¢pasmMpoBaHMs Lenein ToKa U HanpaxeHus «Henpas. ¢dasmpoBaHue»
dopmupyeTca ¢ BblaeprKKkol BpemeHun 10 ¢ npu NpoTeKaHUU ToKa ob6paTHOM Noc/ieA0BaTeIbHOCTHM Bbllle
TOKa NPAMON MOCNefoBaTENbHOCTU WUAWM NPU HAAUMYUKU HanpaKeHus obpaTHOM MocnesoBaTENbHOCTU
BbIlUE HANPAXKEHMA MNpPAMOM nocneaoBaTeNbHOCTU. [peayCMOTpPeH BbIBOA CUIHAAM3aLMKM  MpU
HenpaBUAbHOM $a3nPOBAHMM NPOrPAMMHBIM KAHOYOM «BbiBog npegynp.dasup.».

3.21.4 Cbpoc curHanmsauum ocyulectsaseTtcs KHonkoi «CBPOC» Ha nvueBol naHenu nynbTa,
KomaHgon ACY nav no BXogHOMY NOAK/IOHAaEMOMY IOTMYECKOMY CUrHany «Copoc CUrHanmsauum» (cm.
PUCYHOK 3.24).

B cepoc | 21

g
[ XY Cﬁpocceranmsauww-ACSJ [ C6poc curHanusauum

r\'\‘ C6poc cmrHanmaauwvﬂi
\

PucyHok 3.24 — dyHKUMOHaNbHasA cxema anropmtma cbpoca cMrHannsaumm

3.22 MNepeKntoyeHUe rpynn ycTaBoK

3.22.1 B ycTpoWCTBE peanrM30BaHO ABe rpynmnbl YCTaBOK.

3.22.2 MepeKkntodYeHe Mexagy rpynnamm YyCTaBOK OCYLLECTBAAETCA NoAayelt CUrHaioB Ha
noaKnt4Yaemole n10rmyeckne Bxoapl «pynna yctasok 1» u «pynna yCTaBoK 2».

3.22.3 MNepeKkntoyeHme rpynnbl YCTaBOK BNOKMpPYyeTCA Npu nycke GyHKUMA 3aWMT U aBTOMATUKM,
UMmeroLwmx ase rpynnbl yCTaBOK.

3.23 Peructpauusa cobbiTuii n aBapmii

3.23.1 B ycTtpoicTBe peanu3oBaHa OJYHKUMA XpaHEHWS B 3HEProHe3aBUCUMOM MNaMATH
perncTpupyemsbix cobbiTUiA 1 aBapuii.

MogpobHoe onucaHne apxmMBoB CODObLITUI N aBapuil NPUBEAEHO B PYKOBOACTBE MO 3KCMAyaTaLnm
TPBH.656122.001 P3.

3.23.2 B ycTpoiicTBe peanmsoBaHa PYyHKUMA PeErncTpaumm M XpaHeHMAa B SHEpProHe3aBMCUMOM
NamMATU M3MEpPAEMbIX WM pacyeTHbIX MapameTpoB CeTU MNpW MNocneAHEM aBapUMHOM OTKAKOYEHUU
BblK/lOYaTeNA.

3.24 OcuunnorpadupoBaHMe aBapUNHbIX COObITHIA

3.24.1 B ycTponcTBe peannsoBaHa GyHKUMA ocumanorpapupoBaHma aBapuUmnHbIX cobbiTui. Myck
ocumnnorpada NnpomcxoanT Npu Nycke GyHKLUNI 3aWNUT U aBTOMATUKM.

3.24.2 JnnTeNnbHOCTb OCLMAMOrPaMMbl 3343eTcA ycTaBkon «Tocu» (3Ha4YeHMe No YMONYaHWUIo
5,00 c, amanasoH peryamposaHusa ot 1,00 ao 30,00 c).

3.24.3 CocTtaB OCUMANOrPaMM NpeaBapuTeNbHO HAaCcTPOEH Ha 3aBOAEe-U3rOTOBUTE/IE U YACTUYHO
MOXeT ObITb U3MEHEH M0/Ib30BaTENEM C MOMOLLbIO NporpammHoro komnnekca «KIT.Connect».

3.24.4 Myck ocumnnorpada ocywectsnseTca nNpu nycke u cpabatbiBaHU GYHKUMIA 3aWUT U
ABTOMATUKMN.

OnAa BHewWwHero nycka ocuunnorpada npesycmoTpeH BXOAHOW MOAKAOYAEeMbI curHan «lyck
ocuunnorpada.

3.24.5 NMoppobHoe onncaHue GyHKUMK ocunnnorpadpupoBaHma aBapunHbIX cobbITUIA NpuBeaEeHO
B pyKoBoACTBe no skcnayaTaumm TPEH.656122.001 P3.
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3.25 ®yHKuMA nsmepeHua

3.25.1 YcTpoiictBo obecneymnBaeT M3mepeHUe 1 BblMMCAEHNE NAPAMETPOB CETU A5 OTOBpaKeHUA
Ha aucnnee nynbTa, B nporpammHom komnaekce «KIT.Connect» n ana nepegaum s ACY.

3.25.2 MepeyeHb M3MepaeMbix NapameTpoB npueesgeH B Tabanue 3.43. OTobpakeHune 1 nepegaya
B ACY M3mepsaeMblX U BblYUCNEHHbIX MAPAMETPOB CETU OCYLLeCTBAAETCA ANA NepBON rApPMOHMYECKON
COCTaB/IAIOLLEN TOKOB U HAaNPAXKEHUN.

Tabaunua 3.43 — MNapameTpbl ceTn

HanmeHoBaHue KommeHTapuii MNepepgava s
napameTpa ACY
1A Tok pas3bli A, A Oa
IB Tok ¢a3bi B, A Oa
IC Tok ¢a3bi C, A Oa
UAB NInHeltHoe HanpaxeHue ¢as3 AB, B Ja
UBC NnHeliHoe HanpsaxeHue ¢as BC, B Oa
UCA NnHeliHoe HanpsaxeHue ¢as CA, B Oa
UKH KoHTponbHOe HanpsKeHue, B Ja
11 ToK npsMon nocaenoBaTeibHOCTH, A Ja
12 Tok obpaTHOM nocnengoBaTesibHOCTH, A [a
12/11 KoadpdumumeHT HecummeTpurm TOKOB No 06paTHOM Nocnea0BaTe/IbHOCTH Het
Ul Hanps»keHne npsamoi nocnenosaTesibHOCTH, B [a
u2 Hanps»keHune obpaTHOM nocnenoBaTesibHOCTH, B Oa
3U0 Hanps»keHne HyneBoi nocaenoBaTebHOCTH, B [a
F YactoTa cetn, Ny, [a
P AKTMBHAA MOLLHOCTb, KBT [a
Q PeaKTneBHaa mMoOLLHOCTb, KBap Ja
S MonHaa mowHoOCTL, KBA Het
cos(d) KoapduumeHT moLHocTH Het

3.25.3 [na napameTpos, nepegasaembix B ACY npegycMoOTpeHO ycpeaHeHUe u NpoperkuBaHue c
nepuoaom, 3afaBaemMbiMm ycTaBkon «ACY Tycp» (3HayeHne no ymonyanuio 0,50 ¢, amanasoH
perynnposaHua ot 0,01 go 5,00 c).

3.26 CamogMarHocTukKa

3.26.1 B npouecce 3KchnjayaTauMm YCTPOMCTBA OCYLLECTBAAETCA HEMPEPbIBHbIN KOHTPO/b €ro
paboTtocnocobHoCTM.

3.26.2 KoHTponb paboTocnocobHOCTM YCTPOMCTBA ocyLecTBaseTca no ceetogmony «PABOTA» Ha
IMLLEBOM NAHeNM NYNbTa, @ TaKXKe No KOHTaKTam BbIXoAHOro pene «K5 OTkas».

Mpu BblIABAEHUM JYHKUMEN CAMOAMArHOCTUKM HEUCMNPABHOCTM, MPENATCTBYOWeEN paboTe
yctponcTtea csetoanosn «PABOTA» Ha NWLEBOM MaHeNu NynbTa racHeT, KOHTaKTbl BbIXOAHOrO pene
«K5 OTKa3» 3amblKatoTcA, cpabaTbiBaHWE OCTaNbHbIX BbIXOAHbIX pene 6a0KMpyeTcs.

3.26.3 B ycTpouncTBe npeaycMOTPEHa MHAMKALMA HAAMYMA ONepaTUBHOIO NMTAHNA NO CBeTOANOAY
«MUTAHUE» Ha nuuesoin naHenn nynabTta. [Py CHUXKEHUM HaNPAXKEHUA ONepaTUBHONO NMUTAHUA HUXKe
(165 + 5) B cBetoauoa «MUTAHUE» racHer.
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N3meHeHUA B LOKYMeHTe

Ne |H
OMEPa M3MEHEHHbIX Aara Bepcua BIMO KommeHTapuii
n3M. CTpaHuL, U3MeHeHusA

- - 05.04.2022 | KNT-P-A1-BB-01_00 McxopHan Bepcus/penakuma

1 1-60 30.01.2023 | KNT-P-A1-BB-01_00 3ameHa AOKYMeHTa

2 7,10, 11,42,55, 60 20.04.2023 | KMT-P-A1-BB-01_01 -
3ameHa OOKyMeHTa,

3 1-55 16.12.2025 | KUT-P-A1-BB-01_02 n06aBneHbl MHTepdencobl
csasn Ethernet B Tabanuy 1
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