K> “ T OBLLECTBO C OTPAHUYEHHOMN OTBETCTBEHHOCTbIO
HAYYHO-NPOU3BOACTBEHHOE NPEANPUATUE
KOMNNEKCHbIE UHTENNEKTYA/IbHbIE TEXHOJ10TUU

KavyectBo UHHOBauum TexHonorum

YCTPOUCTBO MUKPOMPOLIECCOPHOE
PENEMHON 3ALLUTbI U ABTOMATUKU
KUT-P-A4-A31-01

PykoBoAacTBO NO 3KCN/yaTauuu
TPBbH.656122.001-32.01 P21






X
NUT

TPBH.656122.001-32.01 P31

1 Ha3HAUYEHME YCTPOMCTBA ceeeeeeeeeeerrrrreeeeeeeernnnnnnneeeeaeens
2 TexHUYEeCKNE XapaKTeEPUCTUKHN
2.1 ®yHKLMK 3aLLMT, aBTOMATUKN U CUTHANM3aL MK
2.2 OCHOBHble TEXHMYECKME XapPaKTEPUCTUKM YCTPOMCTBA
2.3 OYHKUMOHANbHbIE XapPaKTEPUCTUKM YCTPOMCTBA
3 OnucaHue GpyHKUNI yCTpOMNCTBa
3.1 OOLUMNE CBEAEHMA .ccceeeerrreeeeeeeeeeenrreeeeeaeeeeeeennns
3.2 AnddepeHumanbHan 3awmTa gsuratens (434)
3.3 TokoBas OTCEYKA (TO) uurrrrerieeiieiiirreeeeeeeeeeeeanns
3.4 MakcumanbHadA TokoBas 3almuTa (MT3)
3.5 Mlornyeckas 3awmTa wuH (N13LU)
3.6 3awumTa oT Ayrosbix 3amMbikaHui (343)
3.7 3awmTa o1 neperpy3sku (3M)
3.8 TennoBas moaenb Asguratens
3.9 3awmTa OT 3aTAHYTOro Nycka M 3aluTa oT 6/10KMPOBKM poTopa
3.10 OrpaHuyeHue KoanyecTsa NycKoB
3.11 TokoBas 3awwmTa obpaTHOM nocnegoBaTenbHocT (T30MM)
3.12 MuHMManbHas Tokosas 3awmTta (MuUHT3)
3.13 KoHTpOnb M3mepuTenbHbIx Lenein Toka (KLT)
3.14 3awmTa oT ogHOoda3HbIX 3aMblKaHMIN Ha 3emto (3033)
3.15 3awmTa No HanpaBAEHMIO MOLWHOCTH
3.16 3awumTa oT noBsblweHMA HanpaxeHus (3MH)
3.17 3awmTa MMHUMaNbHOTo HanpaxKeHus (3MH)
3.18 3awuTa ot notepu Bo3byKaeHuaA (3MNB)
3.19 3awwmTa OT aCMHXPOHHOTO peXKmnma ¢ Bo3byxaeHnem (3APB)
3.20 KoHTponb HanpaeneHus molHocty (KHM)
3.21 3awmTa ot notepu nutanua (3Mn)
3.22 3awmTa ot KonebaHnin Harpysku (3KH)
3.23 YcTponcTBO pe3epBUpoBaHmMA 0TKasa BbikatoyaTens (YPOB)
3.24 ABTOMaTU4YecKoe NoBTOpHOe BKAtoYeHue (AlB)
3.25 ABTOMaTU4yecKoe BKIoUYeHue pesepsa (AYP 1 YAMB)
3.26 AYP 1 YATB oT BHeLLHEero ycTponcTea
3.27 3awmTa OT NOBbIWEHNA U CHUKEHUA YACTOTbI
3.28 OnepaTtmBHOE yrnpaBaeHUE BblKAOYaTEIEM
3.29 COCTOAHME BALLUMT cevvrenerrrrnneeererieereeneeerenneeerennnns
3.30 YnpaBaeHue BbIKAKOHATENEM
3.31 lnarHocTMKa BblkAtoYaTenA
3.32 KOHTpOb U3MepUTeNbHbIX Lenein HanpaxeHus (KLUH)

3.33 OYHKUMKM CMTHANM3aUNK

3.34 NepeKkatoyeHme rpynn ycTaBoK
3.35 Peructpaums cobbiTnii n aBapuii
3.36 OcuunnorpadmpoBaHue aBapuiiHbIX CObbITUIN
3.37 OYHKUNA UBMEPEHMSA...cceevevererererererererererererererenes

CopeprkaHune

KUT-P-A4-[130-01



TPBH.656122.001-32.01 P31

3.38 CaMOAMATHOCTUK ...ceevvrrriiieeeeeeeeiitiiiaseseeeeeestsinasesesesssnnsssnnnsasaeens

MPUNOXKEHUE A - PyHKLMOHANbHbIE CXEMbI a/ITOPUTMOB YCTPOMCTBA

KWUT-P-A4-A34-01



X
NUT

HacToslee pykoBoAcTBO No aKcnayaTtaumm TPBH.656122.001-32.01 P31 (panee - P91) asnaetca
BTOPOM 4YacTblo 06LWEro pyKoBOACTBa MO 3Kcnayataumum TPBH.656122.001 P3 1 npegHa3HavyeHo AnA
03HAKOMNEHUA C WHAMBUAYANbHBIMU OCODOEHHOCTAMM YCTPOWMCTB MMUKPOMPOLLECCOPHbIX penenHom
3aWwmTbl M aBToMaTukK KUT-P (nanee — ycTpoiicTs), npmuBeaeHHbIX B Tabanue 1.

TPBH.656122.001-32.01 P31

Tabaunua 1 — MicnonHeHWa yCTpoMUCTB

HomuHanbHbIN Tun ANCKPETHbIX NHTepdeicsl

YcnoBHoOe HauMeHoBaHMe 0603HaueHne BTOPMYHbIN TOK BXOA0B nepeaaun

AaHHbIX
KWUT-P-A4-19-22-11-11-034-01 | TPBH.656122.001-32 5A BXOABI MOCTORRKOTO | 1o RS 45
TOKa 220 B
YHuBepcanbHble

KNUT-P-A4-19-21-11-11-434-01 TPBH.656122.001-36 5A Bxo/bl 220 B [Ba RS-485
BxoAbl NOCTOAHHOTO Asa R5-485,
KUT-P-A4-19-22-12-11-030-01 | TPBH.656122.011-32 5A e 2208 fga Ethernet
100BASE-TX

YHMBepcanbHble Asa R5-485,
KUT-P-A4-19-21-12-11-434-01 TPBH.656122.011-36 5A Bxobl 220 B nBa Ethernet
100BASE-TX

OnuncaHne 06WMX TEXHUYECKMX XapPaKTEPUCTUK, KOHCTPYKTUBHOE UCMOJIHEHWE YCTPOMCTBA, €ro
COCTaB, MpaBWAa 3KCNayaTauMW, XPaAHEHWA, MOHTA)Ka M TPaAHCMOPTMPOBKU NpuUBEeAEHbl B 0bwem
pyKoBoAacTse no akcnayataunm TPBH.656122.001 P3.

B HactoAwem P31 npuseaeHbl cBegeHUA NO PyHKUMOHAZIbHOMY HA3HAYeHUIO YCTPOMCTBA, ero
OCHOBHble TEXHWYECKME XapaKTepUCTUKM U MNapamMeTpbl, NpuHUMNbLI  paboTbl, cBegeHuA 06
NHAMBUAYANbHbIX YCIOBUAX IKCMIyaTaLLMM U TEXHUYECKOTO 0BCNYKUBAHUA.

Mepen aKcnnyaTauumen ycTporcTea HeobXxoaMMO 03HAaKOMMUTBLCA € HacToAwMm P31, a TakkKe co
cneayoWwmMmmn 3KCNAYaTauMOHHbIMU AOKYMEHTAMM:

- pyKoBOACTBO no akcnayaTtaumm TPEH.656122.001 P3;

- nacnopt TPBH.656122.001 NC.

Ha nocnegHen ctpaHuue P31 pacnonaraetca MHboOpmMauma O PeErncTpaunm M3IMeHeHun, rae
YKa3aHbl UCTOPMA U3MEeHeHMN HacToawero P31 n Bepcumn BCTPOEHHOro NporpammHoro obecneyeHus
YCTPOWCTBA, aKTya/ibHble [/ KOHKPETHOM peaakumn (Homepa nsameHeHus) P31.

KUT-P-A4-[130-01 4
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B TeKcTe HacToAwero P91 npumeHAtoTca cneaytowme cCokpalleHnsa n ob6o3HavyeHus:
AlNB — aBTOMaTUYECKOE NOBTOPHOE BKAOYEHUE;
ACY — aBTOMaTM3UpPOBAHHAA CUCTEMA YNPaB/EHUSA;
AYP — aBTOMaTMyeCcKana YaCcTOTHaA pasrpysKa;

BB — BBOAHOM BbIKAOYaTENb;

Bl — BbICLLIME FAPMOHUKY;

BO — BKkAtOYEHMUE - OTKAIOYEHUE;

BMNO — BcTpoeHHOe nporpammHoe obecneyeHmne;
[B — ANCKpeTHbI BXOS;

030 — onddepeHumnanbHaa 3alwmnTa ABmraTens;

OTO — anddepeHyManbHana TOKOBaA OTCEYUKA;

Y — AncTaHUMOHHOe yripasaeHue;

3APB — 3alMTa OT aCMHXPOHHOIO PEXMMA C BO3OYKAEHMEM;
3BP — 3aWwuTa oT 6/10KMPOBKM POTOPA;

313 — 3aLMTa OT AYroBbIX 3aMblKaHWI;

3301 — 3awWwmTa OT 3aTAHYTOro NyCKa;

3KH — 3awmTa oT KoNiebaHU HarpysKu;

3MH — 3awWmMTa MMHUMANIbHOTO HANPAXKEHUA;

3033 — 3awmTa oT 0ogHOPa3HbIX 3aMbIKaHU Ha 3EMIO;
3 — 3aWwmTa OT NeperpysKu;

3MNB — 3awMTa OT NoTePU BO3bYXKAEHMUSA;

3MH — 3awWwmTa OT NOBbIWEHUA HANPAXKEHUA;

3MMN — 3awmTa OT NOTEPU NUTAHUS;

K3 — KopoTKoe 3amMblKaHue;

KHM — KOHTpOAb HanpaBneHUA MOLWHOCTH;

KP — KOMMyTaLUMOHHbIN pecypc;

KLH — KOHTpOAb Llenei HanpaxeHus;

KLUT — KOHTPO/b Lenen TOKa;

N3l — nornyeckan 3awmTa WKnH;

MP — mexaHU4eckuii pecypc;

MT3 — maKkcMmanbHasA TOKOBaA 3alLUTa;

HIM — HyneBasa nocsienoBaTe/ibHOCTb;

033 — ogHodasHoe 3aMblKaHME Ha 3EM/IIO;

OKIN — orpaHnyeHune KoanyecTsa NyCcKoB.;

MO — nycKkoBoW opran;

PCH — pene CHMXeHMA YacToTbl;

PM — pene mowHoCTYH;

PHM — pene HanpaBaeHUA MOLLHOCTK;

PIB — pene NonoXeHUA BbIKAOHATEIA «BKAOYEHO»;
PMO — pene nonoxeHnA BbIKAKYATENA KOTKAOUYEHO»;
PIMY — pene noBbileHMA YaCTOTbI;

PCH — pene CHMXeHMA YacToTbl;

PY — pene yactoTsbl;

CB — ceKLMOHHbIN BbIK/AOYaTe Nb;

CO — camonpomn3BOIbHOE OTKIIOUYEHUE;

5 KUT-P-A4-[13[1-01
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T30I1 — ToKoBas 3aLMTa 06paTHOM NoCc/ea0BaTENbHOCTH;
TM — TennoBas moaens;

TH — TpaHcdopmaTop HanpaxeHus;

TO — TOKOBaA OTCeYKa;

TT — TpaHchopmaTop TOK3;

TTHMN — TpaHcdopmaTop TOKa HY/IEBOM NOC/eA0BaTEIbHOCTY;
YPOB — ycTpOICTBO pe3epBMpPOBaHMA OTKA3a BblKAOYaTeNs;
UH — uenu Hanpsa»xeHus;

LY — uenb ynpasneHus;

YATIB — 4acToTHOEe aBTOMaTUYeCKoe NOBTOPHOE BKAKOYEHME.

KUT-P-A4-A31-01 6
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%’EQMT

1 HASHAYEHME YCTPOMCTBA

YctpoiictBa (cm. Tabnauuy 1) npeaHasHayeHbl A1A BbINOAHEHUA GYHKUMA penerHon 3alimThl,
aBTOMATUKM M CUTHaNu3aumn geuratenei 6 — 10 KB, ycTpolictBo obecneymBaeT BbinosHEHWE QYHKLUMMU

AvddepeHunanbHOM 3aWmMTbl gBUraTens.

yCTpOﬁCTBO npegHasHa4yeHoO AnAa pa6OTbI Ha NoACTaHUMAX C BbINPAMAEHHbIM NN NOCTOAHHbBIM

ONepaTUBHbIM TOKOM.
Ha pucyHke 1.1 npvBeaeHa ynpoLLeHHasa cxeMa NoAKNHYEHNA YCTPOMCTBA.
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PucyHok 1.1 — BapmaHTbl NOAKNOYEHUS YCTPOWCTBA
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2 TEXHUYECKUE XAPAKTEPUCTUKU

2.1 OyHKUMM 3aLMT, aBTOMATUKUN U CUTHANU3aLUN

2.1.1 OcHOBHble ¢GYHKUUM 33aWMT, aBTOMATUKU U CUTHANM3aALUKU, BbIMOJIHAEMbIE YCTPONCTBOM
npueeaeHsl B Tabaunue 2.1.

Tabnnua 2.1 — OcHoBHbIE GYHKLMM 3aLLUT, aBTOMATUKU U CUTHANM3aLUK

HanmeHoBaHue PpyHKUMM Kog ANSI MyHKT P21
OvddepeHunanocHas 3awmTta gsuratens 87M 3.2
ToKoBaA oTceyKka 50 3.3
MaKcumanbHaA TOKOBas 3aWmTa 50 3.3
Jlornyeckas 3awmTa WuH - 3.4
3almTa OT AYroBbIX 3aMblKaHUM AFD 3.6
3awmTa OT neperpysKku, 2 CTyneHun 51 3.7
Tennosasa mogenb apuratens 49RMS 3.8
3awmTa OT 3aTAHYTOro NycKa 48 3.9
3awmTa ot 6/10KMPOBKM poTOpa 51LR 3.9
OrpaHn4yeHmne Konm4yecTsa NyCcKoB 66 3.10
TokoBasn 3aWuTa 06paTHOM Noc/ieA0BaTe/IbHOCTU 46 3.11
MuHUManbHaA TOKOBaA 3alnTa 37 3.12
3awmTa oT 0g4HOdaA3HbIX 3aMbIKaHUI Ha 3eM/TIO 59N 3.14
3awnTa No KOHTPOIKO HanpaB/ieHUA MOLLHOCTHU 32P, 32Q, 315
37P, 37Q,
3awWmTa NOBbIWEHMNA HANPAXKEHNA 59 3.16
3aWwmMTa MMHUMANIbHOTO HANPAXKEHUA, 2 CTYNeHn 27 3.17
3awmTa oT noTepu Bo3byKaeHun 40 3.18
3almnTa OT aCMHXPOHHOIO peXXnma c Bo3byKaeHmem 78PS 3.19

3awnTa OT NoTepu NUTaHUA -
3awmTa oT KosiebaHU Harpysku -

YCTPOMNCTBO pe3epBMPOBAHNA OTKA3a BblKAtoYaTeNs 50BF 3.23
ABTOMATUYECKOE NOBTOPHOE BKAOYEHNE 79 3.24
ABTOMAaTUYECKAA YaCTOTHAA pa3rpy3Ka - 395
YacToTHOEe aBTOMATMYECKOE NOBTOPHOE BKAKOYEHME -

ABTOMATUYECKAA YaCTOTHAA pPa3rpy3Ka No CUrHaay OT BHELIHEero

ycTponcTea i 396
YacToTHOEe aBTOMATMYECKOE NOBTOPHOE BKAOYEHME NO CUTHANY OT

BHELUHEro yCTpoMncTBa i

3auwmTa NoBbIWEHMNA YaCTOThI 81H

3auwmTa NOHUXKEHMSA YaCcTOTbI 81L 3.27
3almMTa No CKOPOCTU U3MEHEHWA YaCTOTbI 81R

YnpaBneHue BblkAOYaTeiem - 3.28
JMnarHocTMKa cocTofAHNA BbIKAOYaTens - 3.31
[narHocTuKka uenem HanpaxeHua 60 3.32
[unarHocTmka uenemn ToKa - 3.13
ABapuiiHaA cMrHaamnsauma -

MpeaynpeanTenbHaa cCUrHaansauma - 3.33

CurHanmsayma cpa6aTb|Bava dBTOMATUKU -
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2.2 OCHOBHble TeXHUYECKUEe XapaKTepPUCTUKMU YCTPOICTBA

2.2.1 OCHOBHble TEXHMYECKME XapPaKTEPUCTUKM YCTPOMCTBA nNpuBeaeHbl B Tabauue 2.2.
MoapobHble TEXHUYECKME XapaKTEPUCTUKM NpuBeaeHbl B TPEH.656122.001 P3.

Tabaunua 2.2 — OCHOBHbIE TEXHUYECKME XapPaKTEPUCTUKM

HanmeHoBaHue napameTpa

3HayeHue

OnepaTtuBHOE NUTaHue

Tun OonepaTnBHOIO TOKa

MepemeHHbIN, NOCTOAHHbIN
BbINPAM/IEHHbIN

AnanasoH Hanpa*keHuAa NuTaHuAa, B 85-264
NU3mepuTenbHble aHaNoOroBble BXOAbI
KoanyectBo M3amepuUTenbHbIX KaHa/10B TOKa 6
KonnuyectBo namepuTesibHbIX KaHa/1I0B TOKA HYJ/IEBOW NOC/Ne40BaTe/IbHOCTM 1
KoanyectBo namepuUTenbHbIX KaHa/I0B HanparKeHuA 3
[nana3oH KOHTPOMPYEMbIX 3HAYEHM KaHAN0B TOKa, A 0,25 -250,00
ManasoH KOHTPOJIMPYEMbIX  3HAYEHUM KaHafa  TOKa Hy/ieBOM
ﬁocnep,OBaTen bHOC?I'VI, Apy ! 0,004 4,000
[nana3oH KOHTPOMPYEMbIX 3HAYEHWUN KaHAI0B HaNpAXKeHuA, B 2-264
AvckpeTHble BXxoapbl
KonnyecTtBo gUCKPETHbLIX BXO4,08B 21

¥ UMNYNBCOM peXeKLum Toka

AVCKpeTHble BXOAbl NOCTOAHHOrO TOKa C HOMUHA/IbHbIM HanpaXXeHnem 220 B

3HauyeHuMe HanpsaKeHus cpabaTtbiBaHus, B

Ot 158 oo 170

3HayeHWe HanpAXKeHnA Bo3BpaTa, B

Ot 132 po 154

MWHUManbHaa 4ANTENbHOCTbL CUFHaNa, Mc, He 6bonee 5
JononHuTeNnbHasA NPorpamMmmMmHO-pPeEryinpyemas 3agepKa cpabaTbiBaHuUA, McC 0-30
CpabaTbiBaHWe Npy 06paTHOM NOASPHOCTH Het

M UMNYNbCOM peXeKuum Toka

YHuBepcanbHble AUCKPETHbIe BXOA4bl C HOMUHANbHbIM HanpsaXeHuem 220 B

3Ha4yeHue HanpAaxeHuA cpa6aTb|Bava Ha nepemeHHOM U NOCTOAHHOM
onepaTtMBHOM TOKe, B

Ot 150 po 170

3HauyeHue HanpAXeHnAa BO3BpPaTa Ha NnepemMeHHOM onepaTtuBHOM TOKe, B

Ot 100 po 130

3HauyeHue HanpAaXeHnAa Bo3BpPaTa Ha NOCTOAHHOM ONePaTUBHOM TOKE, B

Ot 102 go 112

MUWHUManbHaA AAUTENbHOCTb CUITHaNA Ha NepemMeHHOM OMnepaTUBHOM TOKe,
Mc, He bonee

25 npu HanpsaxxeHun 170 B
15 npwn HanpaxeHun 220 B

MuHumanbHasa ANNTEeNbHOCTb CUTHa/1a Ha NOCTOAHHOM OﬂepaTVIBHOM TOKe, MC,
He bonee

20 npu HanpsxeHun 170 B
15 npwn HanpaxeHun 220 B

JononHuTtenbHaa NporpaMmHO-perynpyemas 3ageprkka cpabartbiBaHus, Mc 0-30

CpabaTbiBaHWe NpM 06paTHOM NONSPHOCTH Ja
AVcKpeTHble BbIXxoAbl

KoanyectBo ANCKPETHbLIX BbIXOA0B 15

Bpemsa cpabatbiBaHus, He 6bonee, Mc 5

HanpaxeHne kommyTaumm, B 5-264

KommyTaunoHHas cnocobHOCTb KOHTAKTOB pene Mpu 3aMblKaHWUM HArpy3ku B
Lensx NoCTOAHHOMo ToKa HanpskeHnem 220 B, He 6onee

40 A B TedyeHune 30 mc
30 A B TeueHne 200 mc
15 A B TedyeHune 300 mc
10 AsTeyeHne 1 c
8 A pantenbHo

KUT-P-A4-[130-01
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MpopgonxeHne Tabanubi 2.2

HanvmeHoBaHue napameTpa 3HayeHune

KommyTaumoHHaa cnoCobHOCTb KOHTAKTOB pesie NMpu pasmMblKaHUM aKTUBHO-
WHAYKTUBHOW Harpysku ¢ noctosiHHol BpemeHn L/R He 6onee 50 mc B uenax 0,25A
NOCTOAHHOrO TOKa Hanps»keHnem 220 B, He 6onee

KOMMVTaLI,MOHHaﬂ CNOCOBHOCTb KOHTAKTOB pene npu 3amMblKaHUN U

Pa3MbIKaHUM Harpy3Kku B LLenax nepeMeHHoOro Toka HanpaxkeHmem 220 8A
B, He bonee

BecKOHTaKTHble AUCKPETHDbIE BbIXOAbl
KonnyectBo ANCKPETHbIX BbIXOL,0B 2
KommyTaumoHHas cnocobHoCTb penie Npu akTUBHOM Harpyske, MA 65

UHTepdeiicbl cBA3M C ycTpoiicTBOM

Tun nHTepdelica cBsasm c nporpamMmmHbim Komnsekcom «KIT.Connect» RS-485 (pasbem X32), USB
Tun nHtepdeiica cesasm c ACY RS-485 (pa3bem X33)
MpoToKoabl Nnepegayun gaHHbIx B ACY ModBus-RTU,

M3K 60870-5-101-2006
M3K 60870-5-103-2005

Cu HXPOHU3aUuunA BpemeHun

Tun nHTepdeiica RS-485 (pasbem X31)
Cnocob cMHXpOoHM3aUUK 1PPS
UnuTtepdelicbl ceasu Ethernet?
Tun nnTtepdeica cesasm c ACY Ethernet 100BASE-TX
(pa3bembi X34, X35)
MpoToKoabl Nnepegayuun gaHHbIXx B ACY M3K 60870-5-104-2004

BcTpoeHHoe nporpammHoe obecneueHue
CobcTBeHHOEe BpemA CcpabaTbiBaHUA MYCKOBbIX OPraHoOB MO TOKY M
Hanps»KeHuto, He bosiee, Mc
Bpems Bo3BpaTa NyCKOBbLIX OPraHOB MO TOKY W HanpsKeHuto,  He 6osiee, McC 25

25

CobcTBEHHOE Bpema cpabaTbiBaHWA NYCKOBOrO OpraHa TOKa HyneBoM
nocaef0BaTe/IbHOCTU, PEArMpPyHOLLErO Ha BbICLUME FAPMOHUYECKNE 50
cocTaBasoLlne, He bosiee, mc
Bpems Bo3BpaTa NyCKOBOrO OpraHa TOKa Hy/IeBOM NOCAeA0BaTE/IbHOCTH,
pearvpyoLero Ha BbiCLUME FrAPMOHMUYECKUE COCTaBAAOLLINE, He bosiee, MC
CobctBeHHOe Bpems cpabaTbiBaHMA NYCKOBbLIX OPraHoOB No YacToTe, He bonee,
MC
Bpemsa Bo3BpaTa NYCKOBbIX OPraHOB NO YacToTe, He 6bonee, Mc ot 60 no 120 mc
MuHMMaNbHO Heobxoanmoe BpemMa A0 HacbiweHus TT ana obecneyeHus
npasuabHOM paboTtbl A3, mc

Y Tun AUCKPETHbIX BXOA0B 3aBUCUT OT MCMOIHEHNA YCTPoNicTBa (cm. Tabauuy 1)

2 Hannume nnHTtepdelicos Ethernet 3aBucUT oT McnonHeHua ycTpoiicTsa (cm. Tabanuy 1)

50

o1 60 8o 120 mc

4
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2.3 OyHKUMOHANbHDbIE XapaKTEPUCTUKMN YCTPOMCTBA

2.3.1 Cxema nogKntoveHms

2.3.1.1 Ha pucyHKe 2.1 npuBeaeHa cxema NoAKAOYEHMA YCTPOMCTBA.

JunckpeTHble Bxoapl

X41 X51 X53
1| o» - | AB13 Bxoa 1| o» +/=2208B 1 o | AB9 Hewucnp. TH
2 | O -/~2208B 2 Oﬁkg AB1 PNB 2 | O -/=2208B
3 | o - | 4B14 Bxoa 3 | P AB2 PNO 3 | o ~— | AB10 OTkn. oT BH3
4 | ot e | [B15 Bxoa 4 | o» B3 BraounTsb 4 oo -/=2208B
5 | o e | OB16 Bxon 5 | O B4 OTknoUNTL 5 | O - | AB11 OTkn. oT 3MH
6 | O —e | AB17 Bxop 6 | O [B5 FoToBHOCTL 6 O» -/~220B
7 | oo—— —e | OB18 Bxopg, 7 | oo— -/~2208 7 o — | AB12 Otkn. ot 343
8 | U -/~2208B 8 | OB6 A4P 8 O -/=220B
9 |o»—+{___ | OB19 Bxoa 9 | O»— [OB7 YAMNB 9 O»
10 | o— —e | [1B20 Bxog 10 | O -/=220B 10 o
11| C»—— —e | [1B21 Bxop 11 O%%E—‘ B8 Pexxum Y 11 -
12| S -/=2208B 12| C»— -/~220B 12 O
X22 1PPS - CuHXpoHu3auma
1o / BpeMeHH
2ol 0 | ABB / X31 (Rs-485)
3 ol 0 / 1o A
< IB BB / ~
4| o+ \ / 2 |o» B
5ol 0 % / 3 [o» R (120 Om)
6 ol | B8 ) s 45| Gnd
7ol — g CBA3b C NPOrPaMmMHbIM
g oo | 'AHB ) D) el komnnekcom "KIT.Connect"
9lol . I 9 la Chiel ) §3 X32 (R$-485)
SERILLE AhHEEE y
10| &+ I % : ® L gg - 1|0 A
11| o Il ® i . & = 2 |G- B
2 | ICHB 18| g : u
12| o+ 19 1% 3 |o» |R(1200m)
— ] DI P
x21 I — e Y g ' - ] 49> Gnd
Ay 1911 o 7 o e CeAasb c ACY
T D 9|3 el B et
3 uns o||H o LiE L B e X33 (RS-485)
2o 1| § 5 iy 2k 2B 1 00 A
= E :
3191 UBC D) g E o=} E - 2 O B
) S = | . (== [ - 1
450 12~ I Hi S|, ‘ 3 oo R(1200m)
5|0 T~ 0 YOEL(C /A 4> énd
Ll o X34 (Ethernet)”
o - . —
R - \ h _ Ri5(T-5688) |
8| o/ // \ ~ Tore e o
pd \ X35 (Ethernet)? ‘
97 | 3 e RI45 (1-5688) |
510 / \ —_—
10| o+ - e
X42 X52 X54
1|o» | K12 Bbixog, 1 1 O» = | K7Bbixoa
2 | O» 2 K1 OTkniloueHne 2 O»
3 |o» |~ | K13 Beixog 3 K2 Bknoyexne 3 o» | | K8Bbixoa
4 | o 4 K3 ABap.oTkn. 4 | O»—
5 |o»—+—"— | K14 Bbixog 5 K4 NpeagynpexaeHve 5 oo»——— | K9YPOBg
6 | O 6 K5 Otkas 6  O»—
7 | O K15 Bbixog 7 7 O — K10 N3Wpg,
8 | O 8 K6 YPOBg, 8 Ot
9 (o 9 9 o»
10| o 10| o 10 o»—+— — | K11 13Wa
11 | oo K16 Q oTk/ioueH 11 Q—)F 11 oL —
12| oo K17 Q BKAloueH 12| o9 12 oo

JAVCKpeTHble BbIXoabl, MUTaHKe
PucyHok 2.1 — Cxema NogKA4YeHUA yCTPonCcTBa

1) Hanuune nHtepdeiicos Ethernet 3aBUcUT OT UCNONHEHMA YCTPOCTBA (cm. Tabanuy 1)
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2.3.2 AHanorosble BXoAbl

2.3.2.1 B tabnnue 2.3 npuBeneH nepeyeHb aHaIoroBbiX BXOA40B YCTPOMUCTBA.

Tabnuua 2.3 — AHanoroBsble BXoAbl

HanmeHoBaHue
JuanasoH nsmepeHus ®PyHKUMOHANbHOE Ha3HaYeHue
aHa/I0roBOro BXo4a
IA BB Tok ¢a3bl A co CTOPOHbI BBOAA
IB BB Tok ¢a3bl B co cTopoHbl BBOAA
IC BB 0,25 — 250,00 A Tok ¢a3bl C co CTOpOHbI BBOAA
IA HB Tok ¢a3bl A cO CTOPOHbI HYN1EBbLIX BbIBOAOB
IB HB Tok ¢a3bl B co CTOpOHbI HyNEBbIX BbIBOAOB
ICHB Tok ¢a3bl C co CTOpOHbI HY/1IEBbIX BbIBOAOB
310 0,004 - 4,000 ToK Hy/nieBOM nocnenoBaTeIbHOCTH
UAB HanpaxeHune UAB
UBC 2—-2648B HanpsaxeHne UBC
3U0 Hanps»keHne HyneBon nocnenoBaTe/IbHOCTH

2.3.2.2 B cnyvyae nNpuMMeHeHMA YCTPOMCTBa B cxeme C obpaTHbIM yepepoBaHvem ¢as gns
NCKOYEHNA ownboYHOM paboTbl HEOH6XOANMMO BBECTU NPOrpaMMHbIN Kiatod «ObpaTHoe yepea. dpas»

2.3.3 AncKpeTHble BXOAbl N BbIXOAbl

2.3.3.1 B tabnuuax 2.4 u 2.5 npuBeaeHbl COCTaB AUCKPETHbIX BXOAO0B M BbIXOAOB YCTPOMCTBA
COOTBETCTBEHHO. PYHKUMOHA/IbHOE Ha3HayeHMe OUCKPEeTHbIX BXOA4OB U BbIXOAOB, UX HaMMeHOBaHWA
BbINO/IHEHbl Ha 3aBOAE-U3rOTOBUTENE YCTPOMCTBA M NMpU HeobxogMmocTM MoryT ObiTb M3MEHEHbI C
nomoLLbto nporpammHoro komnnaekca «KIT.Connect».

Tabnnua 2.4 — JucKpeTHble BXOAbI

HammeHoBaHue

CDyHKLI,MOHa}'IbHOE Ha3Ha4yeHune

MoaKNtoYeH K norMyeckomy

[AMCKPEeTHOro BXoAa BXoA4y
[0B1 PrB Pene nonoxeHua BbIKAKOYATENA - BKAOYEHO PMB
AB2 PNO Pene nonoxeHua BblKAOYaTENA - OTKIIOYEHO Pro
B3 Bknouuntb OnepaTtMBHOE BKAKOYEHME BbIKAKOYATENA BK/TIOHNTb
B4 OTKAounTb OnepaTtuBHOE OTKAOYEHUE BbIKAOYaTENA OTKMOYUTb

[B5 lotoBHOCTL

CurHan rotoBHOCTH npmneoda K BKKOYEHUIO
BbIK/1lOYaTENA

[oTOBHOCTb NpuBOAaA

UrHan OTK/OYEHWE NPUCOeAMHEHUA OT BHeL.
[1B6 AY4P C A4P A4P

UrHan BKAKOYEHUA NpucoeguHeHna ot BHeLl.
[B7 YAMNB C YAMB YAMNB
1188 Peskum 1Y CurHan nepeknoveHna pexxnmoB yrnpasiaeHus Peskm 1Y

BblK/1lOYaTE/IEM

B9 Heucnp. TH

HEI/ICI'IpaBHOCTb N3MEPUTENDbHbIX LLEHEVI
HanpAaxeHua

HeuncnpasHoctb TH

[AB10 Otkn. oT BH3

CurHan OTKAKYEHMA OT BHELUHMX 3aWwmT 6es nyCKa

ATB 1 YPOB

OTKA. oT BH3 6e3 YPOB

AB11 Otkn. ot 3SMH

CurHan oTKAo4YeHus ot rpynnosoin 3MH

Otkn. ot 3MH

13
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MNpoaonxeHne Tabnunubi 2.4

HanmeHoBaHMe
OUCKPETHOro Bxoaa

(DYHKLI,MOHa!'IbHOE Ha3Ha4vyeHue

MoAKAOYEH K IoTMYecKomy
BXO4Y

AB 12 Otkna. ot 343

CurHan otkntoveHma ot 343

OTkn. o1 343

[0B13 Bxog HasHauyaemblil ANCKPETHbIN BXOA, -
[0B14 Bxogp, HasHauaemblit AUCKPETHbIN BXOA, -
AB15 Bxog HasHauyaemblil ANCKPETHbIN BXOA, -
[B16 Bxog HasHauyaemblii ANCKPETHbIN BXOA, -
[0B17 Bxop, HasHauaemblit AUCKPETHbIN BXOA, -
0B18 Bxopa HasHauyaemblil ANCKPETHbIN BXOA, -
0B19 Bxopa HasHauyaemblii ANCKPETHbIN BXOA, -
[0B20 Bxop, Ha3Hauyaembli ANCKPETHbIN BXOA, -
0B21 Bxopg HasHauyaemblii ANCKPETHbIN BXOA, -

Tabnnua 2.5 — JMcKpeTHble BbIXoAbl

HanmeHoBaHue
ONCKPETHOro BbIXxoaa

(DyHKLI,MOHaJ'IbHOG Ha3Ha4yeHUe

MOAKNOYEH K N0TMYECKOMY
BbIXO4Y

K1 OTKkntoyeHune

OTKAtOYEeHMe BbIKAOYaTeNA

OTKAtOYEHME BbIKA.

K2 BkntoueHune

BkntoyeHme BblKAKOYaTENA

BkntoveHme BbIKA.

K3 ABap.oTKn.

ABapMﬁHoe OTK/NIIO4YEHWME BbIK/IIOYATENA

ABapuIAHOE OTKA.

K4 MpeaynpexxaeHue

MpeaynpeauTenbHasa cMrHanAnsauma

MNpepynpexaeHue

K5 OTtkas!

OTKas ycTpoicTea

OT1Ka3 KUT

K6 YPOBg, CpabaTbiBaHue YPOB CpabaTbiBaHue YPOB

K7 Bbixoa HasHayaembIn AUCKPETHbIN BbIXO/, -

K8 Bbixoa HasHauyaembI AUCKPETHbIN BbIXOA, -

K9 YPOBg CpabaTtbiBaHue YPOB CpabaTtbiBaHue YPOB
C MT3

K10 N3LL4 UrHan nyckKa oTXo4ALero N3l
npucoeanHeHuna 8 cxemy J13LU
C MT3

K11 13lg UrHan nyckKa oTXo4ALero N3l
npucoeanHeHuna 8 cxemy J13LU

K12 Bbixog, HasHayaembIn AUCKPETHbIN BbIXO/, -

K13 Bobixog, HasHauyaembll ANCKPETHbIM BbIXOA, -

K14 Bbixopg, HasHauyaembll ANCKPETHBbINM BbIXOA, -

K15 Bbixog, HasHauyaembll ANCKPETHbIN BbIXOA, -

K16 Q oTKnto4eH

CVII'HaI'IVI3aLI,VIFI NoN0XeHUA BblK/1Ko4YaTenA

BbIKA. OTK/tOUYEH

K17 Q BKkntoyeH

CVII'HaI'IVI3aLI,VIFI NnoN0XeHUA BblK/1Ko4YaTenA

BbIKA. BKAKOYEH

1) HasHayeHMe ANCKPETHOrO BbIXOAa HE M3MEHAETCA.

KUT-P-A4-[130-01
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3 ONUCAHUE ®YHKLIUNA YCTPOUCTBA

3.1 Obwue cBegeHunn

B paHHOM pa3gene npuMBOAMTCA oONUCaHMe QYHKUMA penerHor 3aluTbl, aBTOMATUKU W
CUrHaNM3auun.

Bce ¢dyHKUMOHaNbHbIE CXEMbI aNTOPUTMOB YCTPOMUCTBA NPUBEAEHbI B NPUNOXKEHUM A.

Ona Bcex GYHKUMIA YCTPOMCTBA YCTAaBKM 3alMT, aBTOMATMKU M CUTHANM3aUMM NPUBEAEHbI BO
BTOPUYHbIX 3HAYEHUSAX.

3.2 OuddepeHuunanbHan 3awuTta geuratena (4340)

3.2.1 dyHKUMOHaNbHaA cxema anroputma 3/ npeacrasneHa Ha pucyHke 3.1. Hactpamsaemble
napameTpbl A3/ npuseaeHsbl B Tabamue 3.1, BXOAHbIE U BbIXOAHbIE CUrHAAbl — B Tabanue 3.2.
Beog ATO

4l nomror 4] \
IC nuh| MAX @ nTo B L CpabaTtbiBanue JTO )\
"o, |
. Q\" Brok. ATO )
( ®asza C
[ $a3za B
Pa3za A =71
Bsop O30 e
IA puch ' *A. no A3g 1A> W
1A oAl Buisoa 13/ no chase B ‘
TOPM | =rop 5 ROl I 4{\, Cpabartbisanue 43[,
030 Kropm2
430 Kropm3
Bn. O30 no 2 rapm.
At _/ |no A3n iA 2r>
2r/1r[s3  A3A 2r>
0.2 IHom
[ ‘ 030 IA 6nok. } L
. /7/
[N.g\' bnok. 434 ] 21 ‘
‘\ CpabaTtbiBanue KUT \
PucyHok 3.1 — dyHKUMOHANbHaAA cxema anroputma A3
Tabnuua 3.1 — MNapameTpsbl 434
HanmeHoBaHue Anana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKM n3mMeHeHuA YMONYaHUIO | U3MEHEHUA
Beoa ATO O-™ O - Bsoa ATO
YcTaBKa no ToKy cpabatbiBaHua ATO,
AT1o I> 3,00-30,00 10,00 0,01 HOM
Beoa 431 O-™ O - Bsoa 431
YcTaBka no Ha4anbHOMY TOKY
3401 .Hay. 0,20-1,50 0,30 0,01
ASA land.rad cpabaTbiBaHma O3/, Hom
YcTaBKa no Ko3dPUuUMeHTy TOPMOKEHMUA
034 Ktopm2 0,00-0,50 0,20 0,01 BTOPOTrO Y4aCTKa XapaKTepPUCTUKMU
TOopMmOKeHua A3/

15
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YcTaBKa no KoapdULMEHTY TOPMOKEHMUA
034 Ktopm3 0,30-1,20 0,50 0,01 TpeTbero y4acTKa XapaKTepuCTUKm
TopMmoxkeHua A3/

Beoa 610kupoBku A3/[ no BTopoi

Bn. A3 o 2 rapm. O-H O i rapmoHuKke auddepeHuUnanbHOro Toka
YcTaBKa 610KMPOBKM MO BTOPOIA
2r> 10 - 1 1
a3Aa 2r 0,10-0,30 0,15 0,0 rapmoHmKe A3]]
11311 T6n0K 0,10 — 2,00 0,50 0,01 YcTaBKa no BpemeHun 61o0kuposaHma A3/

OT [leTeKTOopa HacbIWeHnA
BoiBOog A3 no O-o = i Bbisoa 13/ no ¢ase B npu nogKaoHeHUN
¢daze B ¢dasbl B B HyneBow NpoBog,

Tabaunua 3.2 — Jlornyeckune curHanol 43/

Tun HanvmeHoBaHue N
KommeHTapui
CUrHana CUrHana
no as3a 1A>Y Myckoso# opran 43/ no ¢pase A
no asna 1>Y Myckoson opran A3/[ no ¢pase B
no asa ic>Y Myckoson opran A3/ no ¢pasze C
no no A34 1A 2r>? MyckoBoi opraH 610KkMpoBKM A3[ no dase A
no A3Aa 1B 2r>? MyckoBoi opraH 610kMpoBkM A3[ no ¢pase B
no A3Aa Ic 2r>2 MyckoBoi opraH 610kMpoBku A3 no ¢ase C
no Ato 1>Y Myckosoit opraH [ITO
«.\ Bnok. A3], bnokuposanue A3/[
Bnok. ATO bnokuposaHue ATO
Bxos | Cpabatbisanue KUT HeuncnpaBHOCTb M3MePUTENbHbBIX LLEMNel TOKa
030 1A 6nok. Bnokuposka 3/ no ¢ase A oT geTeKTopa HaCbILLEHUSA
4304 1B 6n0K. Bnokumposka A3/ no pase B oT AeTeKkTopa HacbIWeHus
Bbixoq, | O34 IC 610K. Bnokumposka A3/ no ¢pase C oT AeTeKTopa HaCbIWEeHUA
CpabatbiBaHue A3/, CpabatbiBaHue A3/
CpabatbiBaHue ATO CpabaTtbiBaHue ATO
Y KoadpdpunumeHT Bo3spaTa He meHee 0,93
2 KoadpduumeHT Bo3spata He meHee 0,75

3.2.2 MpuHumn aencteua audpdepeHLnanbHOM 3alMTbl OCHOBAH Ha U3MEPEHMN TOKOB ABUraTens
CO CTOPOHbI BBOAA M CO CTOPOHblI HEWTPAnU M CpaBHEeHMU anddepeHUManbHOro TOKa C YCTaBKOW.
OnddepeHumnanbHbIn TOK paccunTbiBaeTca no popmyne:

loga-Krpe  loHeKephs (3.1)

ch ,u,md): I |
HOM HOM

rae lg gg - BTOPMUHbIE 3HaYeHUA Ppa3HOro TOKa CO CTOPOHbI BBOAA, A;

|y - BTOPUUHbIE 3HaYeHMA $pa3HOro TOKa CO CTOPOHbI HYNIEBbIX BbIBOAOB, A;

K:p 88 — KO3 PUMLMEHT TpaHcopMaLmmu TT Co CTOPOHbLI BBOAZ;

Krp HB — KO3OdULMEHT TpaHchopmaumm TT €O CTOPOHbI HY/IEBbIX BbIBOAOB;

l,om — HOMUHANbHbIN NEPBUYHbBIN TOK ABUraTens (yctaska «/B. lHom), A.

3.2.3 431 BbiNnOAHEHa C Topmo)KeHunem. [lpn yBennMYEHUWM TOKa, MpoTeKatowero vepes

TpaHchopmaTop, yBenunumBaeTca ycTaBKka cpabatbiBaHua [A3/[. XapaKTepucTuka cpabaTtbiBaHua [3[
npueeaeHa Ha pucyHke 3.2.

KUT-P-A4-A31-01 16
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A IAM¢

3oHa cpabaTtbiBaHua O3/,

ond.Hau.

TOpM

\

PucyHok 3.2 — XapakTtepuctuka cpabatbiBaHus 43/,
3.2.4 ToK TOPMOKEHUA paccynTbiBaeTca No dopmye:
) (3.2)

1
ICD Topmzz'

rae |y g - BTOPUUHbIE 3HaYeHNA Ga3HOro ToKa CO CTOPOHbI BBOAA, A;
| yg - BTOPMUUHbIE 3HaYeHMA $pa3HOro TOKa CO CTOPOHbI HYNEBbIX BbIBOAOB, A;
Krp 88 — KO3 OMUMEHT TpaHCcGopMaLymmn TT CO CTOPOHbLI BBOAZ;
Krp HB — KO3OOUUMEHT TpaHchopmaumm TT CO CTOPOHbI HY/IEBbIX BbIBOAOB;
liom — HOMUHANbHbIN NEPBUYHDBIM TOK ABUraTens (yctaska «/[B. IHom), A.
3.2.5 Ans npepoTtBpalenma cpabaTbiBaHma [3[ npu HacblWeHMN TpaHCHOPMATOPOB TOKa
npeaycMoTpeHbI:
- DETEeKTOp HacblWeHUA TpaHCPOPMATOPOB TOKA. JleTeKTOp HACbIWEHUA BbIABAAET NOBbIWEHME
TOKAa TOPMOXKEHUA A0 BeNYMHBI 1,5 HOM NpM OAHOBPEMEHHOM OTCYTCTBUM ANddepeHUManbHOro TOKa
(meHbwe 0,5 Hom) n 6rokmpyeT A3/ Ha 0,5 ceKyHAabl. MMHMManbHO HeobxoaMmoe Bpema 4,0 HaCbILWEeHUA
TT ana obecnevyeHuns npaBuabHOM pabotbl A3/ - 4 mc;
- nodasHas 6n10knpoBKa [3[] no BTOpon rapmoHunKke anddepeHLmanbHOro Toka (MporpammHbIn
KntoY «ba. A3/, no 2 rapm.»).
3.2.6 ATO saBnseTca BcnomoratesbHbIM 3nemeHToB [3[ u cpabaTtbiBaeT Npu MNpeBbIEeHUU
anododepeHumanbHbIM TOKOM YCTaBKM cpabaTbiBaHMA.
3.2.7 NMpeaycmoTpeH BbiBoA O3 no ¢ase B npu noaknwodeHun ¢asbl yCTPOMCTBA MO CXEME,
n306bparkeHHoM Ha pucyHke 1.1 6).

|<D BB'KTp BB ICD HB'KTp HB

+

IHOM IHOM

3.3 TokoBas otceuka (TO)

3.3.1 dyHKUMOHanbHaA cxema anroputma TO npeacTaBneHa Ha pucyHKe 3.3. HacTpauBaemble
napameTpbl TO npuBeaeHbl B Tabanue 3.3, BXOAHbIE U BbIXOAHbIE CUTHaNbl — B Tabauvue 3.4.

[ Myck TO 1 J
Beon TO 1
qA BB j‘, noOTO 11> ) " & TO 1 Tcp
IB BB|- . t [ CpabatbiBarue TO 1 j
ICBB|MAX|G: TO1I> |

AY
. \ Brnok. TO 1

PucyHok 3.3 — ®yHKUMOHaNbHas cxema anroputma TO
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HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM N3MeHeHuA YMONYAHUIO | U3SMEHEHUA
CryneHb 1
Bsoa TO 1 O-™ O - Bsog TO 1
TO1I> 0,25 -250,00 10,00 0,01 YcTaBKa no ToKy cpabatbiBaHns TO 1, A
TO1Tep 0,00 — 10,00 0,10 0,01 \1/czaBKa no BpemeHu cpabatbiBaHma TO
Tabnuua 3.4 — lornyeckme curHanbl TO
Tun HavmeHoBaHue o
KommeHTapui
CuUrHana CcuUrHana
no noTo1i>Y Myckosoit opraH TO 1
'\0\% bnok. TO 1 bnokmposaHme TO 1
BbIXO Myck TO 1 Myck TO 1
A CpabaTtbiBaHue TO 1 CpabaTbiBaHme TO 1
Y KoapduumeHT Bo3spaTta He meHee 0,93

3.4 MakcMmanbHasa TokoBas 3awuta (MT3)

3.4.1 dyHKUMOHaNnbHaA cxema anroputma MT3 npeacrtaBneHa Ha pucyHKe 3.4. HacTtpamBaemble
napameTpbl MT3 npusegeHsbl B Tabanue 3.5, BXoAHblE U BbIXOAHbIE CUTHANbI — B Tabanue 3.6.

Myck MT3 1 |

Beoa MT3 1 ~ ’
N N -
IABBL - nomTa 1> ——— & ‘ MT3 1 Tep . N

. ~ i Cpab: MT3 1
IC BB|MAX £ MT311> ] | pabaTtbiBaHune J
g N
o ‘ |
N Bnok. MT3 1

/

PucyHok 3.4 — ®yHKUMOHANbHAA cxema anroputma MT3

Tabnunua 3.5 — MNapameTpbl MT3

HanmeHoBaHue Awnana3oH 3HayeHue no LWar o
KommeHTapui
YCTaBKM N3MeHeHuA YMOIYQHUIO | U3MEHEHUA
CryneHb 1
Bsog MT3 1 O-™ O - 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 SllczaBKa no BpemeHu cpabatbiBaHMa MT3
Tabnuua 3.6 — Jlornyeckmne curHanbl MT3
Tun HanmeHoBaHue o
KommeHTapum
curHana curHana
no no mt311>Y Myckosoii opraH MT3 1
’\'\ Bnok. MT3 1 BnokuposaHue MT3 1
Myck MT3 1 Myck MT3 1
Bbixopg,
CpabaTbiBaHne MT3 1 CpabaTbiBaHMe MT3 1
Y KoaddpunumeHT Bo3BpaTa He MmeHee 0,93

KUT-P-A4-A31-01 18
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3.5 JlornyecKasn 3awmTa wuH (N13LU)

3.5.1 dyHKuMoHanbHaA cxema anroputma J13LU npeacraBneHa Ha pucyHKe 3.5. HactpanBaemble

napameTpsl JI3LL npmnBeaeHsl B Tabauue 3.7, BXoAHbIEe U BbIXOAHbIe CUrHabl — B Tabauue 3.8.
0.1c

IABBl__/_| nonaw!i ! w ]

BB~ | 0P ] nallin

IC BB|MAX|(e3 N3 I>

PucyHOK 3.5 — ®yHKUMOHaNbHAA cxema anroputma J13L

Tabnunua 3.7 — NapameTpsbl 131U

3Ha4veHune
HanmeHoBaHue JunanasoH LWar o
no KommeHTapum
YCTaBKMU N3MeHeHMA N3MeHeHuna
YMOTYAHUIO
Y
3L [> 0,25 — 250,00 3,00 0,01 CTaBKa MO TOKy cpabaTbiBaHMA
N3, A
Tabnunua 3.8 — Jlornyeckue curHano 3L
Tuvn HanmeHoBaHue o
KommeHTapuu
CUrHana CUrHana
no no n3uw 1> Myckosoit opran N3LL
Boixog | N3WAa CurHan 6nokupoaHums /13U B cxembl BB 1 CB
1) KoadpduumeHnT sosspaTa He meHee 0,93

3.5.2 Myckosoi opraH N13LU perictByeT Ha 6a0KMpoBaHMe cpabatbiBaHMa MT3 BB n CB B cxeme
N3 (Bbixoa, «/13LLA»).

3.5.3 MNpwu opraHmsaumm «nocnegoBaTenibHOM» cxembl J13LL Mcnonb3ytoT HOPMabHO-3aMKHYTble
KOHTaKTbl AUCKPETHOro Bbixoaa «J/13LWa», «napannenbHon» cxembl — HOPMaIbHO-PAa3OMKHYTbIE.

3.6 3awmTa oT A4yroBbiX 3ambiKaHui (303)

3.6.1 dyHKUMOHanbHaA cxema anroputma 33 npeacrtaBneHa Ha pucyHKke 3.6. BxogHble wm
BbIXOAHble CUTrHanbl — B Tabanue 3.9.

IABB| ; | >1

no 3a3 I>
(IB BB A . f Myck 303 ]
IC BB|MAX|(2 303 1> .

~ 303 no 3U0 KoHTp. Toka ans 303
/| no 3a33uc> m—/
3U0 |=——
L &

L 3U0 533 303 3U0>

CpabaTtbiBanue 313 ]

». ‘ \ ) t . j
(‘, OTkn. o1 343 ] — L HewucnpasHocte 313

PucyHoK 3.6 — dyHKUMOHaNbHaAs cxema anroputma 343
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Tabauua 3.9 — NapameTpbl 343

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM N3MeHeHMA YMOJIYAHUIO | UBMEHEHNA
343 1> 0,25 -250,00 5,00 0,01 YcTaBKa no ToKy cpabatbiBaHua 343, A
YcTaBKa Mo HaMNpAXEHUIO HY/1eBOM
343 3U0> 5-60 10 1 nocnefoBaTeNbHOCTU cpabaTbiBaHUA
303,B
3713 o 3U0 _ 0O i BBOZ KOHTPONS HAaNPAXKeHUA HY1eBOM

nocnegoBaTensHocTn gna 343

KOHTp. TOKa gna
343

BBof, KOHTPOAA TOKa ANA cpabaTtbiBaHMA
303

Tabnunua 3.10 — Slornyeckue curHanol 343

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CUrHana
o no3sasi>Y Myckosoli opraH 33 no Toky
no 343 3Uo>Y MyckoBon opraH 3[13 Mo HaNPAXEHMIO HY/IEBOIM NOCAeA0BaTE/IbHOCTH
«’\ OTkn. ot 343 CurHan otkatoyeHua ot 343
Myck 343 Curnan nycka 3713 no Toky / Hanpsa»keHuto 3U0
Bbixog | CpabatbiBaHue 313 CpabatbiBaHue 343
HeucnpasHoctb 343 HeuncnpasHocTb 3113

Y KoaddpuumeHT Bo3spaTa He meHee 0,93

3.6.2 B ycTponcTBe peanv3oBaH NpMem curHana otkatoveHunsa ot 343 npu K3 B oTceke BBOAa-
BblBOAA A4YelKN. Bbixog «CpabaTbiBaHne 3[3» geiicteyeT Ha nyck YPOB n 6nokupoBaHue AlB.

3.7 3awwmrTa ot neperpy3sku (3M)

3.7.1 dyHKUMOHanbHaA cxema anropmtma 3l npeacraBneHa Ha pucyHKe 3.7. HactpamBaemble
napameTpbl 31 npmuseaeHbl B Tabauue 3.11, BXogHble U BbIXOAHbIE CUTHanbl — B Tabauue 3.12.

) Beog, 3M 1

“S gg -/-| nosn1e> . & 81 Tep r
IC BB| MAX :&fg 315 — L CpabatbiBaHue 31 1 J
["\‘ Brok. 31 1

[ Myck 3M 1 }
ABB Beog, 312 & an2T

i _ c
18 BB = ; nosnzi> 3Mn2 3§B£|cmma;| [ P >1
IC BB|MAX :“9\3 anzp ! A [ CpabaTbiBaHue 31 2 j
. ‘ )—‘ i 3M2N,3M2K ‘
( \ Brok. 3M 2 p= ’Kj
=]
[ Myck 3M 2 ]
PucyHok 3.7 — ®yHKUMOHANbHAA cxema anroputma 301
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Tabanuya 3.11 — NapameTpbl 30N

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO | NU3SMEHEHUA
MepBas cTyneHb 3aWUTbl OT NEpPerpyskun
Beog 3M 1 O-o O - Bsog nepsoit ctynenu 30
311> 0,25 — 200,00 3,00 0,01 YcTaBKa no ToKy cpabaTbiBaHWA NepBoi
ctynenmn 301, A
311 Tep 1,00 — 300,00 10,00 0,01 yCTaBKj:\ no BpeMeHu cpabaTbiBaHMA
nepsou ctynenun 3M1, ¢
BTopas cTyneHb 3awWuThbl OT NEpErpysKu
Bsog, 3 2 O-o O - Bsog BTOpOM cTyneHu 3N
321> 0,25 — 200,00 3,00 0,01 YcTaBKa no TOKy cpabaTbiBaHWA BTOPOIA
ctynenmn 301, A
3N 2 Tep 1,00 — 300,00 10,00 0,01 yCTaBlia no BpeMeHu cpabaTbiBaHMA
BTOpOM cTyneHu 3M, c
30 2 saBrCHMas O0-® O i Bbibop 3aBMCMMON BpeMFITOvKOBOM
XapaKTepPUCTUKKN ana BTopon ctyneHu 3N
312 K 0,050 — 10,000 0,050 0,001 Koaddpnument BpeN\eHvl BPEMATOKOBOWM
XapaKTepPUCTUKM BTOpOM cTyneHu 3

Tabnuua 3.12 — Jlornyeckune curHanbl 3N

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CUrHana
o nosniist Myckosolt oprad 3M 1
nosnz s Myckosoi oprad 3M 2
“» bnok.3M1 BnokumposaHue 30 1
Y
bnok. 301 2 bnokuposaHue 311 2
Myck 3M 1 Myck 3M 1
Bbixo Myck 3N 2 Myck 30 2
& CpabatbiBaHue 3MM 1 CpabatbiBaHue 3M 1
CpabatbiBaHue 3 2 CpabatbiBaHue 3 2
Y KoaddpuumeHT Bo3BpaTa He MeHee 0,93

3.7.2 B ycTponcTBe NpeaycMoTpeHo gBe cTyneHun 3.

3.7.3 NepBaa cTyneHb BbINOJHEHA C HE3aBUCMMOM BblAEPXKKOM BpemeHu, BTopaa ctyneHb 3M1
BbIMO/IHEHA C BO3MOXHOCTbIO cpabaTbiBaHMA NO HE3aBUCMMOM WAW 3aBUCMMOM BPEMATOKOBOW
XapaKTepucTuKe. B ycTpoicTee peannsoBaHa Ype3BblYaHO MHBEPCHAA BPEMATOKOBAA XapaKTepuUCTMKa:

)
(I/IHYCK )2 -1
roe K — koadduumeHT Bpemenn (yctaska «3M 2 K»), ¢;
| — MaKCMManbHbIN U3 PasHbIX TOKOB, A;
Inyck — TOK MycKa 3awmTbl (ycTaBKa «3M 2 1>»), A.
MaKkcumanbHoe Bpemsi cpabatbiBaHuA 3[1 2 ¢ 3aBUCMMOMN BPEMATOKOBOM XapaKTePUCTUKOWM
coctaBnsaet 180 MUHYT.
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3.8 Tennosasa mopgenb gsuratens

3.8.1 dyHKUMOHaNbHaA cxema aaroputma TM npegcTtaBneHa Ha pucyHke 3.8. HactpauBaemble
napameTpbl TM npuseaeHsl B Tabauue 3.13, BXxogHble U BbIXOAHble CUrHanbl — B Tabaunue 3.14.

BO3BpaT 6]'IOKI/IpOBKM onepaTnueBHOro
BK/IIOYEHUNA

Besog TM e
IABB|__/_| no T™ Ecurw & &
IB BB Curnanunsaums TM J
ICBB| E |53 TM Ecurx q L
Beog TM e
IA BB / Mo TM Eotkn & Beog TM Ha oTkn.
IBBB|=—"— — [ Orkniouenne TM }
ICBB| E |53 TM Eotkn 4
N Beoa TM e
IABB|___| 1O TM E6nok - & Bsoa TM Ha 6rok. B, (
IBBBl—— TM Brok. k. )
ICBB| E |53 TM E6nok ‘ L ,
L TM EB 6rok —
e Y
NOK.
W | BrokTM
PucyHoK 3.8 — ®yHKUMOHaNbHAA cxema aaroputma TM
Tabnunua 3.13 — NapameTtpbl TM
HanmeHoBaHue Awnana3oH 3HayeHue no LWar o
KommeHTapum
YCTaBKU Nn3MeHeHUnAa YMONYaHUIO Nn3mMeHeHuA
Bsog TM O-™ O - Bsog, Ten1080M Moaenu
KoadoduumneHT npneeseHma ToKa
™ K2 0,0-6,0 2,0 0,1 obuu pUBeA
obpaTHOI NocneaoBaTe/IbHOCTU
MNocToAHHAA BpeMeHU Harpesa
TM THarp. 1-600 10 1 P P
ABuUratensa, MuH
[TocTOosiHHasA BpeMeHU OXnaxKaeHua
T™ Toxa. 1-600 10 1 P A
OCTaHOBJ/IEHHOIO ABUraTens, MMH
YcTaBKa Mo YPOBHIO OTHOCUTE/IbHOTO
TM EcurH 0-300 121 1 Harpesa ctyneHu TM, gencreytoLiei Ha
CUTHANM3aLMIO
BBog, AencTBus Tena0BOM 3almnTbl HA
Bsog TM Ha OTKA. O-™ O - Al -
OTK/IIOYEHME BbIK/IOYaTeNs
YcTaBKa Mo YPOBHIO OTHOCUTENIbHOTO
TM EoTKn 0-300 225 1 Harpesa ctyneHu TM, geincreyouiei Ha
OTK/IloYEeHME
Bsoa TM Ha 6/10K. O-m O BBoa AencTBuA TeN10BOM 3alUTbI Ha
BKJI. 6/10KMPOBAHMNE BKIOYEHMSA
YcTaBKa Mo YPOBHIO OTHOCUTE/IbHOTO
HarpeBsa ctyneHn TM, gelicTeytoulel Ha
TM E6n0K 0-300 121 1 pesa cry s AEUCTBYIOW
6/10KMpPOBaHME ONEPATUBHOTO
BK/IIOYEHMSA
YcTaBKa Mo YPOBHIO OTHOCUTE/IBHOO
Harpesa ctyneHu TM, gencreytouiei Ha
TM Es 610K 0-100 25 1 pesacry , ACUCTBYIOW

KUT-P-A4-[130-01
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Tabnuua 3.14 — Jlornyeckune curHanboi 30

Tun HavmeHoBaHue o
KommeHTapum
CUrHana CcuUrHana
MO TM Ecurn MycKoBOW opraH Tenjao0BoM 3aWuThbl, 4ENCTBYHOLNI HA CUTHAIU3ALMIO
no MO TM EoTkn MycKoBOW OpraH Tena0BOM 3aLWuUTbl, 4ENCTBYIOLWNI HA OTKAOYEHME
N0 TM E610K MycKkoBOW OpraH Tenao0BOM 3aWuThbl, 4ENCTBYIOLWNIM HA 61OKMpPOBaHUE
OnepaTUBHOIO BKAOYEHUSA
’\'\ bnok. TM Bnokuposanne TM
CurHanmsauma TM CpabaTbiBaHWe TENNOBOW 3aLWMTbl HA CUTHAN3ALMIO
Bbixoz, OTkntoveHne TM CpabaTbiBaHWe TENNOBOW 3aLWMTbl HA OTKAKOYEHNE
™ BRoK. BKA CpabaTbiBaHWe TENNOBOM 3aLWMTbl HA 61IOKMPOBAHWE OMNEPATUBHOTO
) ’ BK/IOYEHMSA

3.8.2 B ycTpovicTBe peann3oBaHa 3awmTa OT Neperpyskn ¢ UCMNoJIb30BAaHMEM TEMNJI0BON MOAENU
aBuratens.

3.8.3 OTHOCHTenbHbIN  HarpeB E  xapaktepusyetr TemnepaTypy ABuratens. YpOBeHb
oTHocuTesnbHOro Harpeea E = 100 % cooTBeTCTBYET TemmnepaType ABuraTena npu nNpoao/KUTENbHON
paboTe aABuraTensa ¢ HOMMHAIbHbIM TOKOM.

3.8.4 OTHOCUTENIbHBIA HArpeB MNpW MNPOAO/IKUTENbHON paboTe C TOKamu, OTAMYHbIMK OT
HOMWHANbHOrO onpegenseTca no opmyne

I - Ko\2 34
E=<3 “)-100% (3:4)

HOM

roe |, — 9KBMBANEHTHbIN TOK aAguratens, %;
K — K03dduumeHT TpaHcdopmaumn TT;
l,om— HOMUWHANbHbIM NEPBUYHbIN TOK ABuraTena (yctaBka «/g. lHom), A.
3.8.5 PacyeT 3KBMBANIEHTHOrO TOKa BbINOAHAETCA No popmyne:

/ 3.5
L= (15 + Ky - 13 (3:5)

rae ly — AeicTBylOLLEE 3HAYEHWNE MAKCMMa/IbHOTO M3 $a3HbIX TOKOB, A;
K, — KoapdumuneHT npmBeaeHUA Toka 0bpaTHOM Nocnef0BaTEIbHOCTU, 3343€eTCA YCTaBKOM «TM K2»;
|, — AencTeylowee 3HaYeHMe TOKa obpaTHOM nocneaoBaTeNnbHOCTH, A.
3.8.6 PacyeT OTHOCMTEILHOIO HarpeBa NP BKAOYEHHOM ABUraTene BbiNoHAETCA No popmyne:

L - Ko\ 2 Lt Lt 3.6
E(t)=(3 ”) 1-e Mo |- 100 % + E(tg) - @ Twere (3:6)

IHOM
rae |, — aKBUBaANEHTHbIN TOK ABuratens, %;

K — K03dduumeHT TpaHcdopmaumm TT;

l,om— HOMMWHANbHbIM NEPBUYHbIN TOK ABuraTena (yctaska «/g. lHom), A.

Tyarp — NOCTOSHHAA BPEMEHW Harpesa, c;

E(ty) — OTHOCKTENbHBIM Harpes B Ha4aslbHbI MOMEHT, C KOTOPOro paccmaTpmuBaeTca npouecc, %.
3.8.7 PacyeT OTHOCUTE/IbHOrO HarpeBa Npu OTKAKYEHHOM ABUraTesie BbINOAHAETCA Mo popmye:

E(t) = E(tp) - eTL (3.7)

rae E(ty) — oTHOCMTeNbHbIV Harpes B Ha4YasibHbI MOMEHT, C KOTOPOro paccmaTpuBaeTca npouecc, %;
Toxn — NOCTOSAHHAA BPEMEHU OXNaXKAEHMA NPU OCTAHOBNIEHHOM ABUraTesne, C.
3.8.8 [lBuraTenb CYUMTAETCA OTK/NOYEHHBIM MPU HanMumm curHana «PNO» MAM OTCYTCTBUM TOKa.
OTcyTCTBME TOKa ONPEAENsieTcs NPU CHUMKEHUM TOKa HUXKe ycTaBKKu «OcTaHoB [B. I<».
3.8.9 MNpeaycMmoTpeHo ABe CTyneHu 3awmTbl. OgHa CTyneHb AeACTBYET Ha CUIrHaAn3aLmio, BTopas
Ha OTK/lOYEHMe.
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3.8.10 MNpeaycmoTtpeHo ¢GOpPMUPOBAHME CUrHaNa 3anpeTa OnepaTMBHOIO BK/OYEHUS Npu
OTHOCUTEeNIbHOM Harpese 6onbwe «TM E6n0k». MNocne 3Toro onepaTMBHOE BKAKOYEHME BO3MOXKHO Mpu
ocTbiBaHUK aBuratena oo «TM EB 610K».

3.9 3awuTa oT 3aTAHYTOro Nycka u 3awmra ot 6JI0KMPOBKU poTopa

3.9.1 dyHKunoHanbHaa cxema anroputma 33 mu 3BP npepcraBneHa Ha pucyHke 3.9.
HactpanBaemsbie napametpbl 331 1 36P npuseaeHbl B Tabaumue 3.15, BXogHble U BbIXOAHbIE CUTHA/bI — B

Tabnnue 3.16.

[\'\‘ Bnok. 3bP

{3\‘ Broc. 33

O

.

IABB| /- 5|

IB BB —~—|NO Nyck As. |
MAX |53 Myck . >

IC BB

IBBB|—— -
C BB|MAX |03 OcraHos [ip. I<)

EA BB ™\ _ |10 Ocraros Os. l<—t— e
|

0,1c

Besog 36P 3BP Tcp .
" t

& Beon33n 33MTcp
> %l TERN

CpabaTtbiBaHue 36P j

I

CpabatbiBaHue 33[1

B

Myck asuratens

Pabota gBuratens

. OcrtaHoB gsuratensi

PucyHokK 3.9 — ®dyHKUMOHaNbHaa cxema anropmutma 330N mn 36P

Tabnuua 3.15 — NapameTpbl 33M n 36P

HanmeHoBaHue dwvana3oH 3Ha4yeHune no LWar .
KommeHTapun
YCTaBKU NU3MeHeHuA YMONYAHUIO | U3MEHEeHUsA
Ocratos [1g. I< 0,10-0,25 0,25 0,01 YcTaBKa no TOKY BbIABAEHUA OCTaHOBA
asurartensa, A
Myck s I> 1,00- 30,00 7.00 0,01 YcTaBKa no TOKY BbIABAEHUA NyCKa
asurartensa, A
Beog, 3311 O-™ O i BBoA, 3aLLMTbI OT 3aTAHYTOrO NycKa
Asuratens
331 Tep 1,00 - 60,00 10,00 0,01 YcTaBKa no BpemeHu cpabaTtbiBaHusA
3alUNUTbI OT 3aTAHYTOrO NyCKa, €
Bsog 36P O-™ O - BBog, 3aWWmTbl OT 6I0KMPOBKKN poTOpa
36P Tep 0,15 1,00 0,30 0,01 YcTaBKa no BpemeHu cpabaTtbiBaHusA
3aWMTbl OT 6/IOKMPOBKM POTOPA, C

KUT-P-A4-[130-01
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Tabnuua 3.16 — lornyeckme curHanbl 33 n 36P

Twvn HanmeHoBaHue
CUTrHana CUTrHana

KommeHTapui

MO OctakHos Ag. I<Y

nyCKOBOﬁ OpraH BbiABNEHNA OCTaHOBA ABUTraTeENA

no
no Nyck Ag. [>?

nyCKOBOD’I OpraH BbiABNEHNA NYCKa ABUTraTeNA

> Bnok. 33

EI'IOKMpOBaHME 3aWNTbl OT 3aTAHYTOIO NyCKa ABUratena

® "Brok. 36P

BnoKMpoBaHWe 3aWwmMTbl OT 6IOKMPOBKKM POTOPa

Myck asuratena

CurHan nycka aAsurartena

PaboTa asuraTtens

CurHan paGOTbI Asuratena

Bbixog | OcTtaHoB gBurartens

CurHan octaHoBa agsuratens

CpabatbiBaHue 330N

Cpa6aTb|BaHv1e 3alWNTbl OT 3aTAHYTOIO NyCKa ABUratena

CpabatbiBaHue 36P

CpabaTbiBaHMe 3aLLMTbl OT 6JOKMPOBKM pOTOPa

Y KoaddpuuneHT Bo3spaTa He MeHee 1,07
2 KoadpduumeHT BozspaTta He meHee 0,93

3.9.2 B ycTpoiictBe peann3oBaHa BbiiBAeHWE pexXnMMoB paboTbl gBuratens.

OcTaHOB ABUraTens BbIABASETCA MO OTCYTCTBMIO TOKA. PaboTa gBUratens - No HaIM4MIo TOKa.

MycK BbIABAAETCA, €C/IN TOK npeBbicua ycTaBky «lyck [AB. |>» npu ycnosuu, 4to nepeq, sTum
AuraTenb 6bln OCTAHOBNEH.

3.9.3 B ycTpoiicTBe peasnM3oBaHa 3aluMTa OT 3aTAHYTOrO NycKa, KoTopas cpabaTbiBaeT, ecnu
ANNTENbHOCTb NYCKa ABUraTeNa NpeBblllaeT 3HavyeHMe, 3a4aBaemoe ycTaBkoi «331M1 Tcp».

3.9.4 3awmTa oT 6N10KMPOBKK poTOpa cpabaTbiBaeT NPW OTCYTCTBMWN CUTHaNA NyCKa ABuraTtens npu
NPeBbIEeHNM TOKOM CTaTOpa 3HAYEHUA, 3aA4aHHOTO ycTaBKkon «[llyck . I>».

3.10 OrpaHuyeHune KonnyecTsa NycKoB

3.10.1 dyHKuMoHanbHaA cxema anropmutma OKI npeacTasneHa Ha pucyHke 3.10. HactpanBaemble
napameTpbl OKIM npuBegeHbl B Tabanue 3.17, BXOAHbIE N BbIXOAHbIE CUTHAAbI — B Tabanue 3.18.
0,01 .
c Bsog orp.@aa NyCKOB ccT OKIM N o6y

Myck asurartens ] -
[ \ 4] N
OKN Tobu, 0,01c R M
=

[‘\'\‘ Briok. OKI1 w}

0,01¢c

( ‘ Myck apuratens %7

———— & Beop o
p.xon/rop nyckoB
- CCT OKI N xon

~

CpabartbiBaHue OKI1

&
BBoa orp.xon/rop nyckos OKI N rop

OKM Toxn OKM THarp

R

CCT

‘ Pa6ota asurarens

[ i » R M
- OKM To6bw, 0,01c
[ Myck asuratens LE% 21
[\.\ Brok. OKI j

N BBog, Orp.Bp.MexXay nyckamm OKN dTnyck
[ Myck aBuratens J ot &
[\0\ Brok. OKT } a ‘

PucyHok 3.10 — dyHKUMOHaNnbHaA cxema anroputma OKI

25 KUT-P-A4-A31-01



%S
NUT

TPBH.656122.001-32.01 P31

Tabnuua 3.17 — NapameTpbl OKIM

HanmeHoBaHue Onana3oH 3HayeHue no LWar
YCTaBKM NU3MeHeHuA YMONYAHUIO | NU3SMEHEHUA

Bsog orp.kon-Ba O-® 0 i BBog orpaHMyeHmMs obLLero KonmyecTsa
NycKOB MyCKOB 33 MHTEPBaN BPEMEHMU
YcTaBKa no obemy Koan4ecTsy NycKos
32 MHTEpBa/a BPeMeHMU
NHTepBan BpeMeHM 3a KOTOpPbIN
OKN Tobw, 1-1440 720 1 KOHTpOMpyeTcs obLiee KONNYeCTBo
NMyCKOB, MUH
BBOA, orpaHMyeHnAa KONNYecTBa

KommeHTapuii

OKM N obuy, 1-60 10 1

Bsog orp.xon/rop

O-o O -

nycKOB XON0ZHbIX/TOPAYMX MYCKOB

OKI N xon 1-60 ) 1 YcTaBKa No KOAMYECTBY XON04HbIX
MyCcKOB

OKMN N rop 1-60 1 1 YcTaBKa N0 KOAMYECTBY ropAYnX NYyCKOB

OK Toxn 1— 600 60 1 Bpema oxnaxaeHua asuratena oo
XONIOAHOrO COCTOAHUA, MUH

OKM THarp 0-60 1 1 Bpema Harpesa gguratens 4o ropayero
COCTOAHMA, MUH

BBoA BBOA, OrpaHMYeHnAa BpeMeHn MeX

Orp.Bp.mexay O-™ O - AoTP P Ay
nycKamm

nyckamm

OKM dTnyck 1- 600 30 1 MWHUMaANbHBIA MHTEPBAA BPEMEHM

MeXKAY MyCKamu, MMUH

Tabnuua 3.18 — lornyeckme curHanbl OKI

Tun HavmeHoBaHue o
KommeHTapum
CUrHana CUrHana
N’\ Bnok. OKI BnokmpoBaHune GyHKLMM OrpaHNYEeHMA KONYECTBa NYCKOB
Bxog Myck asuratensa CurHan nycka gsuratens
Pabota gsuratens CurHan paboTbl gBuratens
Boixog | CpabaTbiBaHme OKII CpabatbiBaHWe GYHKLMM OrpaHNYEHMA KOJIMYECTBA NYCKOB

3.10.2 B ycTpoNCTBE peanm3oBaHbl caeayloLlme BapmaHTbl OrPaHUYEHMA KONMYECTBA MNYCKOB:

- OrpaHuyeHme KoanyecTsa NyCcKoB 3a MHTepPBa BpeMeH!;

- OrpaHu4yeHue Koan4ecTBa ropAavYMx M XoNoAHbIX NYCKOB. [lBUratenb cUMTaeTCA ropAvYMm yepes
BblaepKKy BpemeHun «OKI THarp» nocne BKAOYEHUA, XON0oaHbIM — Yepe3 BblaepKKy «OKIM Toxa» nocne
OTK/IIOYEHUS;

- OrpaHu4eHne BpemeHun mexay nycKamu.

3.10.3 dyHKUMA OrpaHUYEHNA KOIMYECTBA MYCKOB AeNCTBYET Ha 6/J0KMpoBaHME onepaTUBHOIO
BK/IHOYEHMUA.

3.11 ToKoBas 3awmTa obpaTtHoi nocnegosatenbHoctu (T30M)

3.11.1 dyHKUMOHanbHaA cxema anroputma T30l npeacraBneHa Ha pucyHke 3.11.
HactpanBaemsbie napametpbl T300N npusegeHbl B Tabamue 3.19, BXOAHblE U BbIXOAHbIE CUTHaNbl — B
Tabanue 3.20.
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Beog T30M 1 no 12

IA BB ) 21
--/- MO T30M 112
QB BB ii & T30M 1 Tep N
ICBB| 12 £3T30M 112> & - ( Cpabartuisarie T30M1
. Beog T30r1 1 no 12/11 ~
IABB__/_ noTson 1 f2i1>
IBBB|="— ( )
IC BB|12/11 £53T30M 1 12/11>, L Myck T30MM 1
AN
[ ¢ % Bnok. T30M 1 ]
‘ Beog T30M 2
IABB|__/_ no T30M 212 & T30M 2 Tep
IBBB = ¢ \
ICBB, 12 373002 12>, ’—c i L Cpabatbisanune T30IM 2 J
[’b‘" Brok. T3OM2 ‘L Myck T30M 2 \
IABB| Beon T30M 3 & T30M3A
-/~ NOT30M 312
IB BB|—— o] \
{IC BB| 12 £ T30M 32> &I L CpabartbisaHne T300M 3 J

["'\‘ Brok. T30M3 { Myck T30M 3 |
PucyHok 3.11 — dyHKuMoOHanbHasA cxema anropmutma T30[
Tabanya 3.19 — NapameTpbl 301
HanmeHoBaHue AnanasoH 3HayeHue no LWar o
KommeHTapum
YCTaBKM N3MeHeHuA YMOIYaHUIO | U3MEHEHWUA
MepBasn ctyneHb T30MN
Beos T30M 1 1o 12 O-® O i Bsog T300M 1 no ToKy obpaTHOM
nocnefoBaTeNbHOCTH
Beog T30M 1 no Beog T300M 1 no KoapPpuumneHty
O-o O - o
12/11 obpaTHOM NocneanoBaTeIbHOCTH
YcTaBKa no ToKy obpaTHOM
T30M 112> 0,20-20,00 1,00 0,01 nocnefoBaTenbHOCTU cpabaTbiBaHUA
T30M 1, A
YcTtaBKa no KoaddpuumeHTy obpatHom
T30N112/11> 0,05-0,80 0,20 0,01 nocnefoBaTenbHOCTU cpabaTbiBaHMA
T30M 1
YcTaBKa no BpemeHn cpabaTtbiBaHuA
T30M 1 Tcp 0,10-20,00 1,00 0,01 T30M1, c
Bropas cryneHb T30I0
Bsog, T30M 2 O-™ O - Bsog, BTOpOM cTyneHn T30M
13002 12> 0,25 — 200,00 3,00 0,01 YcTaBKa no ToKy cpabaTbiBaHWA BTOPOW
ctynenun T30I1, A
YcTaBKa no BpemeHn cpabaTtbiBaHusA
T30M 2 Tcp 0,10-20,00 1,00 0,01 T30M2, ¢
Tpetba ctyneHb T30T0
Bsop, T30MM 3 O-™ O - Bsog TpeTbeit cTyneHn T300M
T30M 3 125 0,25 — 200,00 3,00 0,01 YcTaBKa no TOKy cpabaTbiBaHWA TPETbEW
ctynenun T30I1, A
T30M03 A 1,00 - 100,00 5,00 0,01 Koaddpnumnent BpEMEHMvaeMﬂTOKOBOM
XapaKTePUCTUKM TpeTben cTyneHn T30IM
27 KUT-P-A4-A31-01
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Tabnunua 3.20 — Jlornyeckue curHanol T30

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CUrHana
noT3on1i2>Y MyckoBoW opraH nepsoi ctyneHun T30M
no noT3on1i12/11>Y MyckoBoW opraH nepsoii ctyneHu T30M
no T3on2 12>Y MyckoBoW opraH BTOopoi ctyneHn T30M
no T3on312>Y MycKkoBoW opraH TpeTben cTyneHn T30MN
Bbnok. T30MM 1 bnokmposaHue T30MM 1
’\'\4 bnok. T30 2 bnoknposanue T30IM 2
Bnok. T30M 3 bnokmposaHue T30 3
Myck T30M 1 Myck T30M 1
CpabatbiBaHne T30M 1 | CpabatbiBaHue T30MM 1
Bbixoz, Myck T30M 2 Myck T30M 2
CpabatbiBaHue T30l 2 | CpabaTtbiBaHune T30M 2
Myck T30MM 3 Myck T30M 3
CpabatbiBaHue T30I 3 | CpabaTtbiBaHune T30M 3
Y KoapduumeHT Bo3spata He meHee 0,93

3.11.2 B ycTpoiicTBe NpeaycMOTpeHo Tpu cTynenun T30MM.
3.11.3 MNepBas 1 BTOpasA CTYNeHW BbINOJIHEHbI C HE3aBMCUMOM BblAEPHKKON BPEMEHU, TPETbSA
CTyNneHb — C 3aBUCMMOM BPEMATOKOBOM XapaKTEPUCTMKE. 3aBMCMMAA BPEMATOKOBAA XapaKTepPUCTUKA
TpeTben CTyneHun 3agaHa popmynoi:

A
2

(£

(3.8)

roe A — KoapouumeHT BpemeHu (yctaBka «T30MM 2 A»), ¢;
I,— BTOPUYHOE 3HAYeHNEe TOKa 0O6paTHOM NocneaoBaTeNbHOCTH, A;
K — KoadPpueHT TpaHchopmauum TT;
l,om— HOMUWHANbHbI NEPBUYHbBIN TOK ABuratena (ycraska «/B. lHom), A.

3.12 MuHumanbHasa ToKkoBas 3awmuta (MuHT3)

3.12.1 dyHKUMOHaNbHaA
HactpamBaemble napameTpbl MuHT3 npueeaeHbl B Tabaunue 3.21, BXogHble U BbIXOAHbIE CUFHANbI — B
Tabnnue 3.22.

ABB [~ _
IBBB\l

IC BB MAX

MO MuHT3 I<
£33 MuHT3 I<

OcTaHoB ,ﬂBMFaTeﬂﬂJi 21

/
"o
oo

Brnok. MuHT3

]7

cxema

Beog MunHT3
/

anroputma

MunHT3 npeacTtaBfieHa Ha PUCYHKe

3.12.

‘ Myck MUHT3
& MuHT3 Tcp -
‘ JLE— } CpabaTtbiBaHue MUHT3

PucyHok 3.12 — dyHKUMOHaNbHAA cxema anropntma MuHT3
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Tabaunua 3.21 — NapameTpbl MUHT3

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM U3MeHeHusA YMOJIYAHUIO | UBMEHEHNA
Beog MuUHT3 O-™ O - BBOA MMHUMaNbHOM TOKOBOW 3aLuThl
YcTaBKa no TOKy cpabaTbiBaHMS
MuHT3 I< 0,25-10,00 0,50 0,01 uy P N
MMWHUMANIbHOW TOKOBOW 3alUnTbl, A
YcTaBKa No BpemeHu cpabaTbiBaHKS
MwuHT3 Tcp 0,00 -60,00 5,00 0,01 pu Fv)
MMWHUMANIbHON TOKOBOW 3aLUMTbI, C

Tabnuua 3.22 — Jlornyeckune curHanbl MuHT3

Tun HavmeHoBaHue o
KommeHTapum
CuUrHana CuUrHana
no NO MuHT3 I<Y MycKkoBOWM opraH MMHUMA/IbHON TOKOBOW 3aLLUTbI
’\.\ Bnok. MuHT3 BnoknposaHne MMHMMAIbLHON TOKOBOM 3aLUUTbI
Bxog | OcraHoB gguratens CurHan octaHoBa asuratens
Bbixop, MycKk MuHT3 MycK MMHUMANbHOM TOKOBOW 3aLUUTbI
CpabatbiBaHne MunHT3 | CpabaTtbiBaHME MUHUMAbHON TOKOBOW 3aLUUTbI

Y KoapduumeHT Bo3spaTta He meHee 1,07

3.12.2 MUHMManNbHaa TOKOBAA 3alUMTa NpeaHa3HavyeHa 4aa 3alnTbl OT NOTEPU HArpy3KM Ha Baay
ABUraTens, ecnm 3To HegoNyCTUMO NO TEXHONOTNMYECKUM NPUYNHAM.

3.12.3 MuHUManbHaa TOKOBaA 3aluuTa cpabaTbiBaeT, ec/in BeAMYMHA TOKa MEHbLIe 3HaYyeHwus,
3agaHHOro ycrasko «MuHT3 I<», HO aBuratenb He oOcTaHoBAeH (oTcyTcTByeT curHan «OcTaHoB
asuratena»). CurHan «OctaHoB asuratena» GoOpPMUPYETCA, €CAM Be/IMYMHA TOKa MEHEE 3HayeHus
3a4aHHoro ycraBkon «OcTtaHoB [B.I1<»

3.13 KoHTpo/b u3mepuTtenbHbIX Lenei Toka (KUT)

3.13.1 ®dyHKuMoHanbHadA cxema KUT npeactasneHa Ha pucyHKe 3.13. Hactpaneaemble napameTpobl
KUT npnBeaeHbl B Tabaumue 3.23, BXOAHbIEe M BbIXOAHbIE CUFHa/NbI — B Tabaunue 3.24.

[ dasa C >
\ $aza B ~
p . BeogkuUT 001¢ — ®asaA CpabGaTbiBanve KUT
Aavdl /- nokuTA IZ;, S %\ J
IA TopM 3 R
IABB| /_ &
Mo KUT A 1>
‘ QL 0,03¢c 001¢ 21
IA HB| MIN 3302 131 lnnch v
| Mo 30 1A> &
‘ C6poc curHanusaumm
‘ﬂ.\ Briok. KUT i
[

J

PucyHok 3.13 — dyHKUMOHANbHAA cxema anroputma KUT
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Tabnuua 3.23 — NapameTpbl KUT
HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKMU N3MeHeHMUA YMOMYaHUIO | U3MEHEHWUA
Beog KUT O-™ O - Beog KUT
Tabnuua 3.24 — Jlornyeckme curHanol KUT
Tun HavmeHoBaHue o
KommeHTapum
CuUrHana CuUrHana
MO KUT A MyckoBoi opraH KUT, dukcnpytowmii o6pbiB dasbl KOHTYpa A
Mo KUT B MyckoBoi opraH KUT, dukcnpytowmii o6pbiB ¢asbl KOHTypa B
no MO KUT C MyckoBoi opraH KUT, dukcnpytowmii o6pbiB ¢pasbl KoHTypa C
Nno KUT A I> MyckoBoi opraH KUT, puKcupytowmii Haanume Bcex TOKOB KOHTypa A
Mo Kurt B I> MyckoBoi opraH KUT, duKkcnpyowmii Hannume Bcex TOKOB KOHTypa B
no KuTt C 1> MyckoBoi opraH KUT, dukcupyowmii Hannyme Bcex TOKOB KOHTypa C
’\'\;\‘ bnok. KUT bnokmposaHue KUT
no a3a 1A> Myckoso# opran 43/ no ¢pase A
Bxoa no Aa3g 18> Myckoson opraH A3/[ no ¢pase B
no a3 ic> Myckoson opran A3/ no ¢pasze C
Cbpoc curHanunsaumm Cbpoc cuMrHanmsaumm
Bbixog | CpabatbiBaHue KUT HeuncnpaBHOCTb U3MepPUTENbHbIX Lenei ToKa

3.13.2 dyHKuma KUT cpabaTtbiBaeT Npu BbIABAEHUN Nepexosa U3 Harpy304YHOro pexkMma B peXxmm
obpbiBa Ha OCHOBe aHanu3a AnddepeHLNasbHOrO TOKa U TOKa TOPMOXKEHUA. [Tpn TOKe TOPMOXKEHUs
Bbiwe 1,5 IHom KUT 6nokupyetca. B cnyyae, ecnm nocne cpabartbiBaHusa KUT ncuesHoBeHMs ToKa ogHom
13 ¢as KoHTypa anddepeHUnanbHOM 3aWmTbl He NPouUcxoauT, npomcxoaut copoc KUT.

3.13.3 CpabaTtbiBaHue KUT 3anomuHaeTcs, cOpoc ocyecTBAAeTCA KBUTUPOBAHMEM CUTHAIN3aLMUMU
npw yCNoBMM OTCYTCTBMA cpabaTtbiBaHmA MO guddepeHunanbHOM 3awmTbl.

3.13.4 AnropuTm 4yBCTBUTENEH K 0OPbIBaM B LLeNAX TOKA NPU TOKax CTOPOH auddepeHunanbHoM

3awwmTbl He meHee 0,5-«3/4 |and.Hau.». Mpu Tokax meHee 0,5-«A3[ |land.Hau.» KUT He cpabaTtbiBaerT.

3.13.5 KUT geiictByeT Ha 6iokmMposaHune A3 v npeaynpeantesibHy0 CUrHaAU3auUmio.
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3.14 3awmra oT 0ogHOoPa3HbIX 3aMblKaHU Ha 3emato (3033)

3.14.1 dyHKUMOHaANbHAA cxema anroputma 3033 npeacraBneHa Ha  pucyHke  3.14.
HactpauBaembie napametpbl 3033 npuBegeHbl B Tabauue 3.25, BXxogHble U BbIXOAHbIE CUTHA/bl — B
Tabnnue 3.26.

r

310 --/- N0 3033 310> & ‘ Henanpasn. 3033
. 50ru 2 3033 310> .

& | 3033 ¢ konTp. 3U0
&
- Hanpaen. 3033
:?L'J% MO PHM HM >1
Prp. €§3 3033 dmy O { Myck 3033
3033 d30HbI [EE—
h - A 3033 Te 3033 Tcp
300 | /10 8033 3i0ak & —_— - & .
3uUo & | 3033 o axr. cocr. CpabatbiBaHne 3033
310ak1£33033 310akT) ¢ ~
I B E—
30 L /- |No 3033 3108r & 3033 no Br
Bl [£o3 3033 3108r
3 & KoTp. 3U0 B 3033
) g
"o Ji —
Lo Briok. 3033 "1" !
.
[ Myck 3033 3U0
- N
. /- N0 3033 3U0> , & |Beon 3033 3U08033 3lt.l(‘) Ts 30\3? 3U0‘Tcp 8
%—i — — N
3U0 £33 3033 3U0> ’—0 - CpabatbiBanune 3033 3U0
J
.
—\’\ Bnok. 3033 3U0 )
[ Myck 3033 3I0p
Beog 3033 310
:g gg /- N0 3033 310p ; 3033 310p Ts 3033300p Top z
A }7 B
ICBB 3I0 [¢(533033 3I0p>, (4 A Cpab6artsisanne 3033 310p
J
%9 Bnox.303330p |
( N
L Myck1s33
, .
-/~ | 1o 833 310> & Beoa 833 A833 Tcp
310 \l i g (- [ CpabaTsisaHue 1833
. 50Mui5: [s33 310> AR L

G\’\ Bnok. B33

-

PucyHok 3.14 — dyHKUMOHaNbHaA cxema anroputma 3033
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Tabnunua 3.25 — MNapameTpbl 3033

HanmeHoBaHue Awnana3oH 3Ha4yeHue no War .
KommeHTapum
YCTaBKM N3MeHeHuA YMONYAHUIO | U3MEHEHUA
Hewanpasn. 3033 O0-® O i Bsog HeHanpasneHHon 3033 NO OCHOBHOW
rapmoHuke 310
3033 310> 0,010-4,000 0,050 0,001 YcTaBKa No 0CHOBHoOM rapmoHuKe 310, A
3033 c KOHTp. O0-® O i BBog HeHanpaBneHHoi 3033 ¢ KOHTpoIeM
3U0 3U0
Hanpasn. 3033 O-™ O - Beog HanpasneHHoi 3033
YcTaBKa yria MakcMmanbHoM
3033 dmy Or ;1188%/3'0 90 1 YyyBCTBUTENBHOCTM PHM HyneBoi
nocnefoBaTelbHOCTH, Ip
3033 G30Hbl 0T 60 10 180 180 1 LIpuHa 30Hb! xapakTepucTuki
cpabaTbiBaHMA HanpasaeHHol 3033, rp
3033 no akr. Bsopa 3033 no aKTMBHOM cocTaBastoLWen
O-o O -
COCT. Toka 310
3033 310aKT. 0,010 — 4,000 0,050 0,001 ;llc(')razxa Mo aKTMBHOW COCTaBNAOLLLEN TOKa
3033 no Bl O0-™ 0 i _;B,E)OA 3033 no BbICLUIMM raPMOHKMKaM TOKa
3033 3108r 0,010 — 4,000 0,050 0,001 ZCTaBKa No BbICLWMM rapMoHUKam ToKa 310,
BBOA, KOHTPO/IA HAIMYMA HaNpPAXKeHUA
;g;;pé:UO 8 O-™ O - HyneBoW nocneaosatensHocT B 3033 no
BbICLUMM FrapMOHUKam
3033 Tep 0,10 — 20,00 1,00 0,01 YcTaBKa No BpeMeHu cpabatbiBaHMA
3033, c
3033 Ts 0,00 — 1,00 0,00 0,01 YcTaBKa No BpeMeHu noaxeaTta nycka
3033, c
Bsog 3033 3U0 O-o 0 i Beog 3033 no HanpAXKeHuo HYy1eBOM
nocnesoBaTeNbHOCTH
YcTaBKa Mo HanpAXeHUto cpabaTbiBaHUSA
- 1 1
3033 3U0> 5-60 0 3033, B
3033 3U0 Tep 0,10 — 20,00 1,00 0,01 YcTaBKa no BpemeHun cpabatbiBaHusa 3033
no 3U0, c
3033 3U0 Ts 0,00 — 1,00 0,00 0,01 YcTaBKa no BpemeHun nogxsarta nycka 3033
no 3U0, c
Beog /1833 O-® O i BBog, 3aLMTbl OT ABOMHbIX 3aMblKaHWIA Ha
3eM10
YcTaBKa Mo TOKy Hy/1eBOW
833 310> 0,010-4,000 3,000 0,001 nocneaoBaTe/IbHOCTU 3alWUTbl OT ABONHbIX
3aMblKaHUI Ha 3emAto, A
YcTaBKa no BpemeHu cpabaTtbiBaHmA
0B33 Tcp 0,00 -20,00 0,00 0,01 3alLUNUTbI OT ABOMHbIX 3aMbIKaHUIN Ha
3emio, C
B S
Beos 3033 310p O-o 0 i 80oA, 3033 no pacyeTHOMY TOKY HY/1€BOW

nocneanoBatesibHOCTH
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MpoaonxeHue Tabanuybl 3.25

HanmeHoBaHue Awnana3oH 3HayeHue no LWar
YCTaBKMU M3MEHEeHMA YMONYAHUIO | U3MEHEHMUA

KommeHTapui

YcTaBKa N0 pacyeTHOMY TOKY HyNeBOW
nocnepgosatenbHoctn 3033, A

YcTaBKa no BpemeHu cpabatbisaHus 3033
3033 310p Tcp 0,00 - 20,00 1,00 0,01 Mo pPac4E€THOMY TOKY Hy/ieBOW
nocnenoBaTenbHOCTH, €

YcTaBKa no BpemeHu noaxsarta nycka 3033
3033 310p T8 0,00-1,00 0,00 0,01 Mo pPac4E€THOMY TOKY Hy/ieBOW
nocnenoBaTenbHOCTH, €

3033 310p> 0,25-10,00 0,25 0,01

Tabnuua 3.26 — Jlornyeckune curHansl 3033

Tun HavmeHoBaHue N
KommeHTapum
CcurHana CcurHana
no 3033 310>Y MyckoBown opraH 3033 no ocHoBHOM rapmoHuKke 310
MO PHM HIM MycKoBOW OpraH MOLLLHOCTM HY/IEBOI NOC/IeA0BaTE/IbHOCTU
Mo 3033 3l0akt? MyckoBon opraH 3033 no aKTUBHOM cocTaBasAtoLen ToKa 310
Mo 3033 310sr? MyckoBon opraH 3033 no BbICWIMM rapMOHMKam TokKa 310
no I S =
Mo 3033 3u0>Y Myckosomn opraH 3033 no ocHoBHOM rapmoHmKe 3U0
MyckoBon opraH 3033 Mo OCHOBHOM rapMOHUKE PacYeTHOro TOKa Hy/1eBOM

no 3033 310p>Y
nocneA0BaTeNbHOCTH

MycKoBOW OpraH 3alnTbl OT ABOMHbIX 3aMblKaHUN HA 3€MJII0 MO TOKY
HYJIEBOM NOC/€A0BaTE/IbHOCTU

no Ag33 310>%

bnok. 3033 bnoknposanme 3033
o bnok. 3033 3U0 bnokunposanme 3033 3U0
x bnok. 3033 3I0p BnokuposaHue 3033 3I0p
bnok. 1833 BnokupoBaHMe 3aWnTbl OT ABOMHbIX 3aMbIKaHWI Ha 3eMH0
Bxon | Cobpoc curHanmsaumm Cbpoc curHanmnsaumnm
Myck 3033 Myck 3033
CpabaTbiBaHue 3033 CpabaTbiBaHue 3033
CpabatbiBaHue Mmn. CpabaTtbiBaHME MMNYAbCHOM 3aWMTbl OT 0A4HO(MA3HbIX 3aMblKaHWUI Ha
3033 3eMN10
Myck 3033 3U0 Myck curHanunsaumm Hanmuma Hanpsaxxenuma 3U0
Bbixon, gEZGaTbIBaHMe 3033 CpabaTbiBaHWe CUTHANAN3ALMN Haanuma HanpaxxeHma 3U0
Myck 3033 310p Myck 3033 no pacyeTHOMY TOKY HYy/IEBOM NOCNeA0BaTENbHOCTH
CpabaTtbiBaHne 3033 .
310p CpabatbiBaHne 3033 no pacyeTHOMY TOKY HY/IEBOW NOCAeA0BaTENbHOCTU
Myck AB33 MycK 3alnTbl OT ABOMHbIX 3aMbIKaHWI Ha 3eMLO
CpabatbiBaHue 833 CpabaTbiBaHMe 3aWMTbl OT ABOMHbIX 3aMblKaHWIM Ha 3eMII0

Y KoaddpunumeHT Bo3BpaTa He MmeHee 0,93
2 KoadpduumeHT BozspaTta He meHee 0,8

3.14.2 B ceTaxX C MI30N1MPOBAHHOM HENTPA/bIO MPUMEHAIOT HEHANPaBAEeHHYO 3awwmTy ot 033,

3.14.3 B cnyyasx, Koraa HeHanpaBneHHas 3awuta He obecneymMBaeT YyBCTBUTE/NbHOCTb
NPUMEHAIOT Hanpas/eHHyo 3awunTy. Anarpamma cpabatbiBaHna PHM HyneBoli nocnenoBaTenbHOCTH
npueeaeHa Ha pucyHke 3.15.
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4 3Up
30Ha
cpabaTtbiBaHns PHM
+3033 ®my
3l
30333 ®30HbI _go
2
&7
10°

PucyHok 3.15 — inarpamma cpabaTbiBaHWUA pesie HanpaB/ieHUA MOLWHOCTN HyNeBOM
nocnenoBaTeIbHOCTU
3.14.4 B ceTAX C HEMUTPAbIO, 3a3EeMNIEHHOM Yepes Pe3ncTop, NPUMEHAETCA 3alMTa, pearmpyoLas
Ha aKTMBHYIO cocTaBaAloLyo ToKa 033. XapakTepuctuka cpabatbiBaHUA pesie aKTUBHOMO TOKA HYNEBOM
nocnefoBaTeNbHOCTM NpMBeAEeHa Ha pUCYHKe 3.16.

4 3Ug

D
310/

3lo

.\30Ha cpabaTtbiBaHWA

PucyHok 3.16 — lnarpamma cpabatbiBaHUS pene akTMBHOMO TOKa HY/1IeBOM NOC/AeA0BaTeIbHOCTH

3.14.5 B ceTsAX ¢ KOMNEHCUPOBAHHOM HENTPA/IbIO 3alLKMTa, PearMpyroL,an Ha COCTaBNAIOLLYO TOKa
3ambIKaHUA Ha 3emnto 50 'y, HenpumeHuma, nostomy npegycmoTtpeHa 3033 No BbICLLIMM rapMOHUYECKUM
cocTtasnsawowmm 150-1200 l'u. MyckoBoM opraH 3alnTbl He pearnpyeT Ha cocTasnatowme ot 0 go 50 Mu.

3.14.6 B ycTpoiicTBE NpeayCMOTPEHa HECENIEKTUBHAA CUIHAAM3aUMA 3aMblKaHUI Ha 3emilto,
pearnpyrowLas Ha OCHOBHYO rapMoOHMUKY HanpaxkeHma 3UO.

3.14.7 Mpwn oTCyTCTBUM Ha oTxoaswen AvHum TTHIM (Hanpumep, Ha BO3AYLWHbIX JINHUAX)
npeaycMoTpeHa BO3MOXHOCTb pPaboTbl BTOPOM CTYMEHM 3almnTbl MO PACYETHOMY TOKY HY/1IeBOM
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nocnefoBaTenbHOCTU. PaboTa No pacyeTHOMY TOKY Hy/leBOM MocneAoBaTe/IbHOCTU HENPUMEHUMA NpPK

cxeme noAkatoueHus ¢ gsyma TT (cm. pucyHoK 1.1 6)).

3.14.8 Ana npepoTBpaLLEHMA OTKa3a 3aWMTbl MPU NepeMeLlatoLLMXCA 3aMblKaHUAX ana obenx
CTyneHew 3aWwuTbl NpeayCMOTPEHa 3aZepKa Ha BO3BparT.
3.14.9 B ycTtpoiictBe NpeaycMoTpeHa 3aluuTa OT ABOMHbIX 3aMbIKaHWI Ha 3emto. 3awmTa

pearmpyeT Ha U3MepPEHHbIV TOK HY/JIeBOM NOCNeA0BATENIbHOCTMU.

3.15 3awurta no HanpaBAEHUIO MOLLHOCTH

3.15.1 dyHKUMOHaNbHAA CXxema 3aWMTbl MO HANPABAEHMIO MOLWHOCTM NpeacTaB/eHa Ha PUCYHKe
3.17. HactpanBaemble napameTpbl 3alMTbl MO HaMNpPaB/E€HUIO MOLLHOCTU NpuBeAeHbl B Tabauue 3.27,

BXOAHbIE U BbIXOAHble CUTHaNbl — B Tabauue 3.28.

Beoa PM 1 P<

UAB °Z.| nopPM1P<
UBC
IABB P< [{3 PM18$
IC BB PM 1 Wi Hanpaan =1
it P Baoa PM 1 P>
UAB Mo PM 1 P> -
UBC 7 | _
IABB P> |3 PM18
IC BB
_ PM 1 Wng.Hanpasn. Beog PM 1 Q<
UAB | MO PM 1 Q< -
UBC
IABB Q< [i33 PM1S
IC BB
s PM 1 WnB.Hanpagn. Beon Pﬂ' 1Q>
NNy, | 1O PM 1Q>
uBC ~ 7| .
IABB Q> [(2 PM18
IC BB PM 1 WHe.anpasn. |
P
’\0“ Bnok. PM 1 }
- - Beog PM 2 P<
UAB “7- | noPM2P<
UBC _
IABB P< [ PM2S [>1
IC BB PM 2 M Hanpaen z
. " . Besoa PM 2 P>
UAB Mo PM 2 P>
UBC Z
IABB P> (3 PM2S
IC BB
(UAB . PM 2 UB.Hanpaen. BBOﬂ.w 2Q< r
D MO PM 2 Q< -
UBC -
IABB Q< [&53 PM2S
IC BB
s PM 2 Ue.Hanpaen. BBOﬂ.w 2Q>
XNy, | 1O PM 2 Q>
UBC i @
IABB Q> [{2 PM2S
\|C BB PM 2 WHB.Hanpasn.
~» N
Q\' Bnok. PM 2 )
uAB | mopmun< | =1
uBC \ ° un
UCA MIN |53 PM Un<

CpabatbiBaHue KLI,HJ—,i

PucyHoK 3.17 — ®yHKUMOHANbHAA CXeMa aNropuTMa 3amThbl MO HAaNPaBAEHMIO MOLLHOCTH

Myck PM 1

CpabatbiBaHune PM 1

Myck PM 2

PM1T PM 1 Tcp
v —t -

= 1

PM2Ts PM 2 Tcp
.—»—11‘ ¢ T

CpabatbiBaHne PM 2

J
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Tabnunua 3.27 — NapameTpbl 3aLWUTbI MO HANPABAEHUIO MOLLHOCTH

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM N3MeHeHMA YMOJIYAHUIO | UBMEHEHNA
O6wume
YcTaBKa No HanpaXeHuto 610KMpPoBaHMS
PM Un< 10-100 80 1 3aWMnTbl NO HANPaBAEHUIO
MOLWHOCTH, B
Mepsas ctyneHb
Beog PM 1 P> O0-o 0 i PaboTa 35:\LLI,VITbI no nNpesblWeHno
AKTUBHOM MOLLLHOCTM
Beog PM 1 P< O-o 0 i PaboTa 3alWMTbl MO CHUMKEHMUIO AaKTUBHOM
MOLLLHOCTH
Beog PM 1 Q> O-o 0 i PaboTa 3aLLEVITbI No nNpesbIWeHnto
PEeaKTUBHON MOLLHOCTH
Beog PM 1 Q< O-o 0 i PaboTa 3aLL\I,’MTbI NO CHUXEHWUIO
PEeaKTUBHON MOLLHOCTH
PM 1S 20 — 2000 100 1 YcTaBKa NepBon CTyNeHu 3awmTbl No
HanpaBAEHMIO MOLLLHOCTH, BA
PM 1 UHs.. O-o 0 i MHBepCcHA HanpaBaeHMA 3aLWnUTbI NO
HanpasAn. HanNpPaBAEHWUIO MOLLLHOCTM
YcTaBKa no BpemeHu cpabaTbiBaHUA
PM1Tcp 0,10-180,00 10,00 0,01 nepBoM CTYNeHM 3aLWuTbl NO
HaNpPaBAEHWNIO MOLLLHOCTH, C
YcTaBKa NoO BpemMeHM NnoaxsaTta nycka
PM1Ts 0,00-1,00 0,00 0,01 nepBon CTYNEeHM 3aLWuTbl NO
HaNpPaBAEHMNIO MOLLLHOCTH, C
Bropas ctyneHb
Beog PM 2 P> O-o 0O i PaboTa 3::\UJ,MTbI Nno NpeBbIWEHNIO
AKTUBHOM MOLLHOCTM
Beog PM 2 P< O-o 0O i PaboTa 3alWMTbl MO CHUMKEHMUIO aKTUBHOM
MOLLLHOCTH
Beog PM 2 Q> O-o 0O i PaboTa 3au.£MTbI Nno NpeBbIWEHNIO
PEeaKTUBHOM MOLLHOCTH
Beog PM 2 Q< O-o 0O i PaboTa 3au.£MTbI NO CHUXEHUIO
PEeaKTUBHON MOLLHOCTH
PM 2 S 20 — 2000 100 1 YcTaBKa BTOPOW CTYNEHM 3alUmnTbl NO
HanpasaeHUo MoLWHOCTH, BA
PM 2 UHs.. O0-o 0 i MHBepcuA HanpaBaeHUA 3aWunTbl NO
Hanpas/. HaMNPaBAEHMIO MOLLLHOCTHU
YcTaBKa no BpemeHu cpabaTbiBaHUA
PM 2 Tcp 0,10-180,00 10,00 0,01 BTOPOW CTyNeHW 3aLUnTbl No
HanpaBAEHWIO MOLLLHOCTH, C
YcTaBKa NoO BpemMeHu NnoaxeaTta nycka
PM2Ts 0,00-1,00 0,00 0,01 BTOPOW CTyNeHW 3aLUnTbl No
HanpaBAEHWIO MOLLLHOCTH, C
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Tabnunua 3.28 — JlorMyeckne curHanbl 3alMTbl MO HANPABAEHMIO MOLLHOCTH

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CcuUrHana
no Pm 1 p>Y MycKoBOW OpraH NepBoOM CTyNeHn Nno NPeBbILEHMIO aKTUBHOM MOLLHOCTM
no Pm 1 p<? MycKoBOW opraH NepPBOM CTYNeHU Mo CHUMKEHMIO aKTUBHOM MOLLLHOCTM
MycKkoBoM opraH NePBOM CTYNEHWU MO NPEBbILLEHNIO PEaKTUBHOM
MOLLHOCTH
no Pm 1 Q<? MycKoBOW OpraH NepBoOM CTYNeHU No CHUKEHUIO PEAKTUBHOM MOLLLHOCTH
no no Pm2 p>Y MycKoBOW opraH BTOPOW CTYNEeHW No NpeBblilIEeHMI0 aKTUBHOM MOLLHOCTU
no Pm 2 p<? MycKoBOW opraH BTOPOW CTYNEHN NO CHUMKEHMUIO aKTUBHOM MOLLLHOCTU
MycKoBoM opraH BTOPOW CTYNEHW NO NPEBbILEHUIO PEAKTUBHOM
MOLLHOCTH
no Pm 2 Q<? MycKOBOW OpraH BTOPOW CTYNEHW MO CHUMKEHMUIO PEAaKTUBHON MOLLHOCTH
MycKoBOM OpraH HaNpAXKeHUs 6AOKMPOBAHMA 3aLLUMUTbI NO HaMpPaBAEHUIO
Mo PM Un< y P P P - P
MOLLHOCTH
> bnok.PM 1 BnoknpoBaHMe NepBo CTYNeHM 3aWwunTbl NO HaNPaBAEHUIO MOLLHOCTH
X bnok. PM 2 BnokupoBaHMe BTOPOM CTyNeHW 3aLnTbl MO HanpaBAEHUIO MOLLHOCTHU
Bxon | CpabaTtbiBaHue KLH HencnpaBHOCTb MI3MEPUTENBHbIX LLEeNen HanpaAXeHnA
Myck PM 1 MycK nepBoM CTyNeH 3aWmTbl MO HAaMPaBAEHUIO MOLLHOCTHU
Bbixoz, CpabatbiBaHve PM 1 CpabaTbiBaHMe NepBOoM CTyNeHM 3aLlmTbl NO HaNPaBAEHWUIO MOLLHOCTH
Myck PM 2 MycK BTOPOM CTYNeHW 3aLMTbl NO HaNpPaBAEHUO MOLLHOCTH
CpabatbiBaHne PM 2 CpabaTtbiBaHMe BTOPOW CTYNEHM 3aLLMUTbl NO HAaNPaBAEHMIO MOLLLHOCTHU
Y KoapduumeHT Bo3spata He bonee 0,93
2 KoadpduumeHT BosspaTta He meHee 1,07

3.15.2 B ycTpoicTBe peanrM3oBaHO ABe CTYMNeHU 3aluTbl MO HAaNPaB/EHUIO MOLLHOCTH.

3.15.3 ina noboit cTyneHn npeaycMoOTPeEHa BO3MOMKHOCTb KOHTPONSA aKTUBHOW U PEaKTUBHOM
MOLLHOCTM C BbIDOPOM TUNA pene: MakCMMasibHOE UM MUHMMaNbHoe. [pesycMoTpeHa BO3MOMKHOCTb
N3MEHEHMA HanpPaB/IEHHOCTU. XapaKTEPUCTMKU cpabaTbiBaHUA NPpUBEAEHbI Ha pUCyHKe 3.18.
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30Ha cpabaTbiBaHMA 30Ha cpabaTbiBaHua  30Ha cpabaTbiBaHuA 30Ha cpabaTbiBaHMA
Qa \ ./ Qa Q \ Q
PM 51(2) PM S1(2) ‘ PM S1(2) T\PM 51(2)
| ¥—> _ ¢ » > |
P P p P
Bsoa PM 1(2) P> -M Bsog PM 1(2) P< - M Bsog PM 1(2) Q> -M BsoaPM1(2) Q< -M
PM 1(2) UuB. HanpaBa. -1 PM 1(2) UuBe. Hanpasn.- L1 PM 1(2) Uue. Hanpasn.- 1  PM 1(2) UHB. Hanpasa.- LI
a) 6) B) r)
30Ha cpabatbiBaHuA 30Ha cpabaTbiBaHMA 30Ha cpabaTbiBaHMA 3oHa cpabaTbiBaHuA
[ AQ AQ X Qa Qa
L PM S1(2 - PM $1(2) PM S1(2
L (2) . = L ) PM Sl(i)
P P 1 P / p

Bsog PM 1(2) P> -M Bsog PM 1(2) P< - M Bsog PM 1(2) Q> -M BsoaPM1(2) Q< -M
PM 1(2) UHB. Hanpasn. - M PM 1(2) WUHB. Hanpasn.- ¥ PM 1(2) UHe. Hanpasn.- M PM 1(2) UHB. Hanpasn.- M
A) e) ) 3)

PucyHok 3.18 — [inarpamma cpabaTbiBaHMsA pesie aKTMBHOIO TOKa Hy/1eBOM NOCAeA0BaTeIbHOCTH

3.15.4 PacyeT MOLLHOCTM BbINOAHAETCA N0 Gopmynam
P= Re(IA.UAB_IC.UBC) (39)

Q= Im (I Upg-lc-Usc) (3.10)

rae Uxg, Upc — BTOPMYHBIE KOMNIEKCHbIE 3HaUeHUA (asHbIX HaNPAKEHWI;
* *
lp, Ic — BTOPUYHbIE KOMMNNEKCHO-CONPAXKEHHbIE 3HaYeHUA Ha3HbIX TOKOB.
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3.16 3awuTa oT NoBbiweHUA HanpsaxkeHua (3MH)

3.16.1 ®dyHKUMOHanbHaA cxema anroputma 3MNH npeactasneHa Ha pucyHke 3.19. HactpamBaemble
napameTpsl 3MH npuBeaeHbl B Tabanue 3.29, BXoAHbIE U BbIXOAHble cUrHanbl — B Tabanue 3.30.

| Myck 3MH \
- J
‘ Beog, 3MH
UAB|_ /- Mo arH un> — & ‘ 8MH Tep
UBC |=— o S -
UCA |MAX £33 3MH Un> | ‘ 3MH Te L ————————{ Cpabatsisanue 3MH 1
-

UAB ™\ MOSmHUn< o 21 R )
UCA |MAX £33 3MH Un< |

[\\_‘ Briok. 3MH

PucyHok 3.19 — ®yHKUMOHanbHasa cxema anropmtma 3MH

Tabnunua 3.29 — NapameTpbl 3MH

3Ha4veHune
HanmeHoBaHue AnanasoH LWar .
no KommeHTapui
YCTaBKM N3MeHeHMA N3MeHeHunsA
YMOTHAHUIO
Bsop, 3MH O-™ O - Bsop, 3MH
3MH Un> 100 — 150 120 1 YcTaBKa Mo IMHENMHOMY HaNpPAXKEHMIO
cpabatbiBaHua 3MH, B
3MH Un< 90 — 120 110 1 YcTaBKa Mo IMHENMHOMY HaNpPAXKEHMIO
Bo3ssparta 3lH, B
3MH Tep 0,00 — 60,00 5 00 0,01 YcTaBka no BpemeHu cpabaTbiBaHUA
3MH, ¢
3MNH Ts 0,00 -60,00 5,00 0,01 YcTaBKa no BpemeHu Bo3sspata 3lH, c
Tabnunua 3.30 — lornyeckme curHanbl 3MH
Tuvn HanmeHoBaHue .
KommeHTapui
CUrHana CUrHana
MO 3MH Un>Y) MyckoBon opradH 3MH no MakCMManbHOMY W3  JIMHENHbIX
no HaNpPAKeHun
MO 3MH Un<? MyckoBon opraH 3MH No CHUMKEHUIO HaNpPAXKEHUA 40 HOPMaJIbHbIX
pexmnma
“’\ bnok. 3MH bnokunposaHue 3IMH
BbIXO Myck 3MH Myck 3MH
A CpabaTtbiBaHue 3IMH CpabaTtbiBaHue 3IH
1) KoadpduumeHT sosspaTa He meHee 0,93
2) KoapduumeHT Bo3spaTta He bonee 1,07
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3.17 3awmrta MMHMMANbHOrO HanpaXKeHua (3MH)

3.17.1 ®dyHKuMOHanbHaA cxema anroputma 3MH npeacrtasneHa Ha pucyHke 3.20. HactpanBaemble
napameTpbl 3MH npuseaeHsbl B Tabauue 3.31, BXogHble M BbIXOAHble CUTHaNbl — B Tabaunue 3.32.

- MO 3MH 1 Un<:

Beog 3MH 1

MAX €53 3MH 1 Un<,

-/~ MO 3MH u2> -
U2 3 3MHU2> |

CpabatbiBaHue KLIH

Brok. 3MH 1

N

-~ MO 3MH 2 Un<

N 21

Beog 3MH 2

MAX £23 3MH 2 Un<,

PMo

)

Brnok. 3MH 2

-

OT1kn. oT 3MH BHeww

PMo

Cpabatbisanne KLH 7ﬂ

—
40

m—

—'
g

-

( Myck 3MH 1

3N‘IH 2 Tcp
t

[ CpabaTtbiBaHne 3MH 1 )

[ Myck 3MH 2

‘ |

N
[ CpabaTtbiBaHue 3MH 2
J

chaﬁaTblBaHVIe 3MH BHeLw.
J

PucyHok 3.20 — dyHKUMOHaNbHAA cxema anropntma 3MH

Tabauua 3.31 — NapameTtpbl 3MH

3HayeHue
HanmeHoBaHue [JunanasoH LWar o
no KommeHTapuun
YCTaBKMU NU3MEHEeHUs N3MEHeHUsn
YMONYaHUIO
O6wue
YcTaBKa Mo HanpsxkeHuto obpaTHoM
3MH U2> 5-20 5 1 nocneaoBatenbHoctm 3MH 1 n 3MH
2,B
CryneHb 1
Bsog 3MH 1 O-o O - Bsog 3MH 1
YcTaBKa Mo IMHEMHOMY HaNPAXKEHUIO
MH 1 Un< - 1
3 un >=90 60 cpabaTtbiBaHuAa 3MH 1, B
3MH 1 Tep 0,00 — 60,00 0,50 0,01 YcTaBKka No BpemMeHu cpabaTbiBaHMUA
3MH 1, c
CryneHb 2
Bsog 3MH 2 O- O - Bsoa 3MH 2
YcTaBKa Mo IMHEMHOMY HANPAXKEHUIO
3MH 2 Un< 5-90 40 1
d cpabaTtbiBaHuA 3MH 2, B
3MH 2 Tep 0,00 — 60,00 10,00 0,01 ;/:\:/IT;B;acno BpemeHun cpabaTbiBaHMA
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Tabnuua 3.32 — Jlornyeckme curHanbl 3MH

Tun HanmeHoBaHue .
CUrHana | curHana KommerTapui
NO 3MH 1 Un<¥ Myckoso opraH 3MH 1 nNo MaKCMManbHOMY W3 JIMHEMHbIX
HanNPAXKeHUM
no MO 3MH 2 Un<¥ MyckoBoi (3praH 3MH 2 no MaKCcMmanbHOMY W3 JIMHENHbIX
HaNPAXKeHUn
NO 3MH U2>? Myckosoit opraH 3MH 1 n 3MH 2 no HanpskeHuto obpaTHOM
nocnenoBaTesibHOCTU
bnok. 3MH 1 bnoknposaHmne 3MH 1
» bnok. 3MH 2 bnoknposaHune 3MH 2
. O1kn. o1 3MH BHew. | CUrHan oTKAOYEHMA BbIKAOYATENA OT YCTpOoMCTBa rpynnosoi 3MH
PMNO Pene nosoxeHunA BblkAtOYaTeNA — OTK/IIOYEHO

CurHan HENUCNPABHOCTU U3MEPUTENIbHbIX u,erle171 HanpAaXXeHma oT

B KUH
xon | CpabaTbiBaHue KL, ByHKLM KLH

Myck 3SMH 1 Myck 3SMH 1
CpabaTtbiBaHne 3MH | CpabatbiBaHne 3MH 1
1
Bbixos Myck 3MH 2 MNyck 3MH 2
CpabaTtbiBaHne 3MH | CpabatbiBaHne 3MH 2
2
CpabatbiBaHMe 3MH | CpabatbiBaHuMe rpynnoson 3MH
BHeL.

1) KoadpduumeHT sosspata He 6onee 1,07
2) KoapduumeHT Bo3spaTa He meHee 0,93

3.17.2 B ycTpoicTtBe peanmsoBaHbl aBe ctyneHn 3MH. CTyneHu AencTBYIOT CUTHAAM3auMIo.
MpeaycmoTpeH BBOA, AEUCTBMA HA OTKAKOUYEHME NPOrpaMMHbIMK Katodamu «3MH 1 Ha oTKA.» 1 «3MH 2
Ha OTK/L.».

3.17.3 3awmTa BbINONHEHA C KOHTPOIEM CHUMKEHMA MAKCUMAIbHOTO U3 IMHEMHbIX HAaNPAXKEHUN U
¢ 610KMPOBKOM MO HaNpAXeHU0 0b6paTHOM nocnenoBaTeNbHOCTU. Takum obpasom npenoTBpaLLaeTcs
cpabaTbiBaHWE 3aWMTbl NPU NEepPeropaHnmn 04HOro U3 NpeaoxpaHuTenei B NnepBuYHbIX Lenax TH n npu
HECUMMETPUYHbIX MOBPEKAEHMAX B BTOPUYHbIX Lenax TH.

3.17.4 3awmTa 6/10KMpYyeTCA Npu OTKAO4EeHNK aBTomaTa TH no curHany «CpabatbiBaHne KLH».

3.17.5 3awuTa He cpabaTbiBaeT IOXKHO NpM 0AHODA3HbIX 3aMbIKaHUAX Ha 3eMIH0.

3.17.6 B ycTtpoiicTBe npeaycCMOTPEH NPUEeM CUrHana OTKAKYeHua oT rpynnosoi 3MH.
CpabaTtbiBaHue 3MH pelicTByeT Ha OTKAOUYEHUE BblKNtoYaTeNs 6e3 nycka YPOB.
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3.18.1 ®dyHKUMOHanbHaA cxema anroputma 3B npeacrtaBneHa Ha pucyHke 3.21. HactpamBaemble
napameTpbl 3MNB npusegeHbl B Tabanue 3.33, BXOAHbIE U BbIXOAHble CUrHabl — B Tabanue 3.34.

{ Myck 3B
UAB Gg Mo 3B 21 7T‘ Bsoa 3MB 3B Tep
uBC It = [ (
ABB| 71 3MB Xwnn J L Cpabarttisanue 3B
IC BB 3MNB Xmake |
CpabarbiBaHue KLI,I-D 21
E"\ Briok. 3MB
PUcyHOK 3.21 — dyHKUMOHANbHAA cxema anroputma 3MB
Tabnunua 3.33 — MapameTpsbl 3B
3
HanmeHoBaHue OnanasoH natenme War N
no KommeHTapuun
YCTaBKM M3MeHeHnA M3MeHeHMnsA
YMOJITHAHUIO
Bsop, 3MB O-o O - Bsop, 3MB
YcTaBKa no MUHUMANIbHOMY
3MB XmuH 0,20 -80,00 1,00 0,01 peakTuBHoMy CONPOTMBAEHULO
cpabatbiBaHua 3B, Om
YcTaBKa no MaKCUMaNbHOMY
3MB Xmakc 0,20-80,00 40,00 0,01 peakTuBHomy CONPOTUBAEHUIO
cpabaTtbiBaHuA 3B, Om
3M1B Tep 0,00 — 60,00 0,50 0,01 YcTaBKa no BpemeHu cpabaTbiBaHUA
3MB, ¢
Tabnuua 3.34 — lornyeckme curHasnbl 3B
Tun HanmeHoBaHue .
KommeHTapuu
CUrHana | curHana
no no 3ns z1Y MyckoBo# opraH conpotueneHus 3MB
'\’\ bnok. 3MNB bnoknposaHue 3B

CuUrHan HeucnpaBHOCTM WM3MEPUTE/IbHbIX LLEMer HanpaxKeHusa oT
dyHKRUMM KUH

Myck 3MB Myck 3B

CpabatbiBaHue 3B CpabartbiBaHue 3B

1) KoaddpumumeHT BosspaTta He 6onee 1,07

Bxon | CpabatbiBaHue KUH

Bbixopn,

3.18.2 B ycTpoicTBe peanns3oBaHa 3aWMTa OT NOTepPU BO3OYXKAEHMA CUHXPOHHOIO ABUraTens.
MpUHUMN AEeACTBMA 3aLLMTbl 3aK0YAETCA B KOHTPOJIE COMPOTMUBAEHUA NPAMOM NOCNeA0BaTE/NbHOCTHU.
Mpu notepe BO3bOyxaeHMA noTpebnser peakTUBHYKD MowHOCTb. C y4yeTomM TOro, 4YTO YC/NIOBHO
NONOXUTENbHOE HanpasleHMe TOKOB — «B ABUraTe/Ib», XapaKTepUCTMKA cpabaTbiBaHMA COOTBETCTBYET
PUCYHKY 3.22.
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X, Om

3MB Xmakc
30Ha
cpabatbiBaHusa MO

3oHa Bo3spaTa 10
{ J
3MB XmuH
R, Om

PucyHoK 3.22 XapaKTepuctmka cpabaTbiaHus 3B
3.19 3awmTa OT aCMHXPOHHOrO peXKMma c Bo3byxaeHuem (3APB)

3.19.1 dyHKUMOHaNbHaA cxema anroputma 3APB npepgcrasneHa Ha  pucyHKe  3.23.
HactpanBaembie napametpbl 3APB npuseaeHbl B Tabavue 3.35, BXogHble M BbIXOAHbIE CUTHA/bl — B
Tabnnue 3.36.

UAB ~ Beog 3APB ——
U “ MO3APBZ1 o = | Yenosve 1) C CT| 3APBN
N
:é gg Z1  3APBXcp —0 MocrenosaTensHoe > CpabareiBatme 3APB J
3APB Xcm 3 BLINOMHEHUe YCIIoBNI R M
3APBR — Ycnosue 2 1-2-3-4
— 4-3-2-1

v & Ycnosue 3
 — 3APB Tc6poc

~O & Ycnosue 4

=z Y
UAB |2 ‘ .
Upa 7T no3sAPBo

IABB| ®

IC BB

S

[ CpabarbiBaHue KLIH 7 21 ‘

[\'\ Brok. 3APB — ‘

-

PucyHok 3.23 — ®yHKUMOHaNbHaA cxema anroputma 3APB
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Tabnunua 3.35 — NapameTpbl 3APB

3Ha4veHMne
HanmeHoBaHue dnanasoH War .
no KommeHTapumn
YCTaBKH U3MeHeHusA U3MeHeHunsA
YMONYAHUIO
Bsog 3APB O-o O - Bsog 3APB
YcTaBKa no peakTuBHomy
3APB Xcp 0,20-80,00 40,00 0,01 CONPOTUB/IEHMUIO cpabaTtbiBaHUSA
3APB, Om
YcTaBKa no peakTuBHomy
3APB Xcm 0,20-80,00 10,00 0,01 CONPOTUB/IEHUIO CMmeLlleHunsn
XapakTepuctmkm 3APB, Om
YcTaBKa no aKTUBHOMY
3APBR 0,20-80,00 10,00 0,01 CONPOTUB/IEHUIO cpabaTtbiBaHUSA
3APB, Om
3APB N 1-10 ) 1 YcTaBKa no KOANYecTBY aCUHXPOHHbIX
nposopotos 3APB
3APB Tcbpoc 0,00 -60,00 2,00 0,01 YcTaBKa no BpemeHu cbpoca 3APB, ¢

Tabnuua 3.36 — Jlornyeckme curHasnol 3APB

Tun

HammeHoBaHue

KommeHTapuit
CUrHana | curHana
no no 3APB z1% MyckoBoi opraH conpotmeneHma 3APB
Nno 3APB & Myckosoi opraH 3APB no yray
'\’\ bnok. 3APB bnokunposaHue 3APB
Bxoa | CpabaTbisatye KLIH ;CLT(i/;:iﬁc:paBHocm N3MEpPUTENbHbLIX LLenen HanparKeHua oT
Bbixog, | CpabaTbiBaHune 3APB CpabatbiBaHue 3APB

1) KoaddpuumeHT BosspaTta He 6onee 1,07

3.19.2 B ycTponCTBE peanmM3oBaHa 3alMTa OT aCMHXPOHHOIO PeXKMMa CUHXPOHHbIX ABUraTenen.
MpUHUMN AeNCTBUA 3aWMTbl 3aKN0YAETCA B NOACYETE KOAMYEeCTBA NPOBOPOTOB POTOPA ABUraTens.

3.19.3 MpoBopOTbl GUKCUPYIOTCA KOCBEHHbIM CMOCOOOM MNPU MOMOLLM MYCKOBbIX OPraHoB
COMPOTMB/IEHUA U HAaNpPABAEHUA aKTUBHOM MOLLHOCTU (PUCYHOK 3.24).
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30Ha cpabaTbiBaHuUA X, Om  30Ha Bo3BpaTa A X Om
Nno 3APB & Nno 3APB &
3APB Xcp
™M (g\]
30Ha cpabaTbiBaHMA 3o0Ha BO3BpaTa v o
b
N0 3APB 71 MO 3APB 71 o 2
—_— 5| o
/ Ycnosue 4 = 2> Ycnosue 1
—® | ® | >
-3APBR 3APBR R, OM R, Om
L
3APB Xcm T
a) 6)

PucyHok 3.24 XapaKtepuctuKka cpabatbiBaHunsa 3APB (a) v rogorpad conpotmusBneHus npum
aCUHXPOHHOM xoae (6)

3.19.4 MpoBopoT PUKcUpYeTCs Npu NOcNeA0BaTEe/IbHOM BbINO/IHEHUM YC/IOBUNA:
1—-«MO 3APB ®» =0 u «IM0O 3APB Z1» =0;

2 —«MNO 3APB ®» =0wun «MO 3APB Z1» = 1;
3 —«MO 3APB ®» =1 u «NO 3APB Z1» = 1;
4 — «MNO 3APB ®» =1 1 «MO 3APB Z1» =0.
nnm
4 — «MNO 3APB ®» =1 1 «MO 3APB Z1» =0.
3 —«MO 3APB ®» =1 un «NO 3APB Z1» = 1;
2—«MO 3APB ®» =0 un «MO 3APB Z1» =1,
1 - «MNO 3APB ®» =0 u «MNO 3APB Z1» =0;
3.19.5 3awmTa cpabaTbiBaeT NPU KOANYECTBE NPOBOPOTOB PaBHOM ycTaBke «3APB N».
3.19.6 Bo3BpaT 3aWwuTbl NpoucxoauT npu  cTrabunusauymm rogorpada COMPOTUBAEHMUA.

Crabunusauma rogorpada conpoTnsaeHns GUKCUPYeTCA NPU BbINMOJHEHUM OAHOTO U3 ycnosuit (1) — (4)
H6onblie BbiaepKKM BpemeHn «3APB Tcbpoc».
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3.20 KoHTponb HanpasneHua mowHoctu (KHV)

3.20.1 dyHKuMoHanbHaA cxema anroputma KHM npepcrtasnieHa Ha pucyHKe 3.25. HactpamBaemble
napameTpbl KHM npusegeHbl B Tabnnue 3.37, BXogHble U BbIXO4Hble CUrHanbl — B Tabaunue 3.38.

UBC ) \
A BB Mo KHM ¢b.A | MO KHM &b.A
Pnp. . Hepocrt. ’?1
o3 KHM dmy 5
‘ KHM o.A HepocT.
N
‘ucA MO KHM ¢b.B ‘( MO KHM ¢.B
IB BB L Y
Prp. Hepocr. ‘ >1
L £33 KHM dmy ) .
. KHM c.B HepocT.
'Y ~
UAB MO KHM db.C | MO KHM
IC BB ° »C ( 0 ®.C
Pnp. Hepocr. =1

£33 KHM dmy

CpabarbiBaHue KL

n

)

} KHM ¢.C HepocT.

PucyHok 3.25 — dyHKUMOHanbHasa cxema anroputma KHM

Tabnuua 3.37 — NapameTtpbl KHM

HanmeHoBaHue Awnana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKMU N3MeHeHuA YMONYAHUIO | U3MEHEHUA
OT1-180 go YcTaBKa yr/la MakcMmasibHoM
KHM ®my A -45 1 y
+180 YYBCTBUTE/IbHOCTH, rpaayc

Tabnuua 3.38 — Jlornyeckme curHanbl KHM

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CUrHana
MO KHM ¢.A Myckosoi opraH KHM no ¢ase A
no MO KHM ¢.B Myckosoi opraH KHM no ¢ase B
MO KHM ¢.C Myckosoi opraH KHM no ¢ase C

Bxogp, CpabaTtbiBaHue KLH

CurHan HENCNPABHOCTUN UBMEPUTENbHbBIX LI,EI'IEﬁ HanpAaxXeHuna ot d)yHKLI,MM

KLLH

KHM ¢.A HepocT.

HepocTtoBepHOe 3Ha4YeHMA HanpaB/ieHMA MOLWHOCTU NO ¢a3e A

Bbixog, | KHM ¢.B HepocT.

HepocTtoBepHOe 3Ha4YeHMA HanpaB/ieHNA MOLWHOCTM NO ¢a3e B

KHM ¢.C HepgocT.

HepocTtoBepHOe 3Ha4YeHMA HanpaB/ieHMA MOLWHOCTU NO ¢a3e C

3.20.2 Ha pucyHKe 3.26 npepcTtaBneHa guarpamma cpabaTbiBaHMA NYCKOBbIX OPraHoOB GyHKLMUK
KHM (Ha pucyHKe npepacraB/ieHa Avarpamma cpabatbiBaHusa no dase A, ana apyrux ¢as anarpamma
cpabaTbiBaHWA aHANOrMYHas).
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7 N UBC A UBC
KHM ®mu=-45° 10 KHM dmy=-45° 10
85° 85°

30Ha 85°\, 85°\,

cpabatbiBaHua MO 3o0Ha BO3BpaTa l,
no
30Ha
3oHa Bo3BparTa M0 cpabatbiBaHua MO
10° 10°
MporpammHbIi Katoy MporpammHbIi KAtou
«ObpaTHoe Yepea. pas» BbiBeAEH «ObpaTHoe Yepes. dpa3» BeeaeH

PucyHoK 3.26 — uarpamma cpabaTbiBaHWS NYCKOBOro opraHa GpyHKumn KHM

3.20.3 Mpn 6AMn3KMX MeKaydasHbIX 3aMblKaHMAX W 3HAYUTE/IbHOM CHUMEHUU NIMHENHbIX
HanpaxeHui GyHKums KHM pabotaetr no «namatu». Ona pabotbl KHM no «namsatu» Heobxoaumo
HanMuYne NMHEMHOro HanpaXKeHma No cooTseTcTBytowen dase Boiwe 9 B B TeueHne 60 mc. MNpu CHUKEHUN
NMHENHOro HanpaxeHnsa Huxe 7 B ¢yHKuma KHM odukcupyet dasy HanpsxkeHusa B TedeHme 200 mc, a
3aTem npoucxoauT Ppukcauma coctoaHma MO. Bo3spaT pyHKUUM OCYLLECTBNAETCA NPU BOCCTAHOBAEHUMU
NIMHENHOro HanpsaxeHusa Bbiwe 7 B. Mpu HerotoBHocTM ¢yHKUMM KHM paboTaTb MO «namaAtm»
dopmMmupyeTcA NPU3HaK HEAOCTOBEPHONO 3HAYEHMA HANPAB/IEHNA MOLLHOCTM.

3.21 3awmTa oT noTepu nutaHua (3MMN)

3.21.1 dyHKUMOHaNnbHaA cxema anroputma MMM npepcTaBaeHa Ha pucyHke 3.27. HactpamBaemble
napameTpbl 31NN npuBeaeHbl B Tabnnue 3.39, BXOAHbIE U BbIXOAHbIe CUrHabl — B Tabanue 3.40.
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KoHTponb HanpasneHus
MOLLHOCTU K A4BUratento

&
[ MO KHM cb.A ) &
[ KHM ¢b.A HegocT. ———€ —
J o1 O [ Bnok. AYP ot 3M1MM1
( MO KHM ¢.B \77
( KHM cb.B HepocT. 4Q
[ Mo KHM &.C &
[ KHM ¢.C HegocT. 4L
& ( N
—0

as | N Beog 3N L Mycx 3NN
VRS mosmnre.

UCA| F {3 8MNF< [ CpabartbisaHue 301

UAB |- ‘
‘ UBe ~\ nosnnun< .

UCA |MAX £33 3MM Un< |
[ CpabaTtbiBaHve KL[H: 21 [E—
{‘b\)\' Bnok. 3 \
E\.\)\" PMB \

PucyHok 3.27 — ®yHKUMOHanbHasa cxema anropmtma 3MM1M1
Tabaunua 3.39 — NapameTpbl 3MM
HanmeHoBaHue Onana3oH 3Ha4yeHue no LWar .
KommeHTapum
YCTaBKM M3MeHeHunsa YMOJIYAHUIO | U3MEHEHMA

Bsog, 3MMM O-™ O - Bsog, 3MM

30M E< 45,0 49,5 47,0 0,1 ?’;TaBKa no vactote cpabatbiBaHua 310,

311 Un< 5_90 60 1 YcTaBka Mo AMHEMHOMY HanpsKeHUHo

610KknposaHus 3MMM, B
3011 Tep 0,00 — 60,00 0,50 0,01 ZCTaBKa no BpemeHu cpabatbiBaHus 3MM,
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Tabnuua 3.40 — Jlornyeckune curHanbi 3MM

Tun HanmeHoBaHue o
KommeHTapum
CUrHana | curHana
no 3nn r<Y MyckoBoi opraH 3MMM NO CHUMKEHWUIO YaCcTOTbI
no no 3nn un<Y MyckoBoi opraH 610knposBaHuaA 3MM NO CHUMKEHUIO MAKCMMANbHOMO U3
JINHEMHbIX HaNPAXKEHUN
«,{ Bnok. 3MM BbnoknposaHue 3110
PMNB Pene nonoXKeHus BbIKAKOYATENA — BKIOYEHO
MO KHM ¢.A MyckoBoi opraH KHM no ¢ase A
MO KHM ¢.B MyckoBoi opraH KHM no ¢ase B
MO KHM ¢.C MyckoBoi opraH KHM no ¢ase C
Bxos, KHM ¢.A HepocT. HepocTtoBepHOe 3HAYEeHMA HanpaBaeHUA MOLLHOCTM no ¢ase A
KHM ¢.B HegocT. HepoctoBepHoe 3HaYeHMA HanpaBAeHUA MOLWHOCTM No ¢ase B
KHM ¢.C HepgocT. HepoctoBepHoe 3HaYeHMA HanpaBaeHUA MOLWHOCTM No ¢ase C
Cpabarbisaite KLH CurHan HemcnpaBHOCTU U3MEPUTE/IbHBIX Lienei HanpaxeHua oT GyHKLMK
KLUH
BnokmpoBka AYP OT PYHKLMM KOHTPONA HanpaBAEHUA MOLLHOCTU Mpwu
OTCYTCTBUM TOKa MM HanpasBle€HUM MOLLHOCTM B CTOPOHY MUTAIOLLEMN
Bbixon, | Bnok. AYP ot 3M1MN NIMHUK
Myck 3MnN Myck 3MnM
CpabatbiBaHue 3N CpabatbiBaHue 310N
Y KoaddpuumeHT Bo3spaTa He 6onee 1,07
2 KoaddpumumeHT Bo3spaTa He meHee 0,93

3.21.2 B ycTpoiicTBe peann3oBaHa 3awWwmMTa OT noTepu nuTaHuA. MpuHumn genctema 30N
3aKN0YAEeTCA B OAHOBPEMEHHOM KOHTPOJIE CHUXEHMA 4acToTbl M OTCYTCTBMA TOKA WMJIM HanpaB/ieHuA
MOLLHOCTHM B CTOPOHY MUTAIOLLETO LUEHTPa XoTA bbl No oAHOM 13 das.

3.21.3 Mpwn wucnonb3zosaHuu 3MIM Ha NpUCOEANHEHUNX, NUTAKOWMX ABUraTesiM, Heobxoaumo
YUYMTbIBATb, YTO MOXKET MMEeTb MecCTO HeO4HOBPEMEHHOE OTKAKUEHWE ABUraTenei, NOAKNOYEHHbIX K
ceKkuuMn, notepsslielr nuTaHWe. bonee MolHble ABUraTenn nepenayT B pexum reHepatopa u 6yayt
NUTaTb MEHee MOLLHbIEe ABUraTeIN. 33 CYET 3TOro OTK/IIOYEHME MEeHee MOLLHbIX ABUraTenen nponsomnaet
TONbKO NOC/Ie OTK/AOYEHMA MOLHbIX ABUraTeNen.

3.21.4 31N He cpabaTbiBaeT NPU CUCTEMHbIX CHUMXKEHWUA YACTOTbl 3@ CYET KOHTPO/IA HanpaBAeHUsA
MOLLHOCTH. [lononHuTenoHo dopmupyeTcs curHan 6aokmposanma A4YP ot KHM npu oTcyTcTBUM TOKA MU
HanpaB/IEHUN MOLLHOCTM B CTOPOHY NUTatoLWen AMHUM XxoTa Hbl N0 ogHOM M3 das.

3.22 3awura ot KonebaHuit Harpy3ku (3KH)

3.22.1 ®dyHKUMOHanbHaA cxema anroputma 3KH npeacrtasneHa Ha pucyHke 3.28. HactpamBaemble
napameTpbl 3KH npusBegeHbl B Tabanye 3.41, BXOA4HbIE U BbIXOAHbIE CUTHANbI — B Tabanue 3.42.
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UAB ‘
--/- O 3KH P>
UBC 47
IABB| P {33 3KHP>
IC BB

UAB | - 1O 3KH P<
UBC |——

IABB| P {3 3KHP<
IC BB

= /

IA BB
IB BB
UICBB| 12 3 3KHI2> |

/- MNOBKHI2> —

Ycnosue 1

Ycnoeue 2

1

MNocnegoeartensHoe
BbINOMHEHNE YCNOBUIA
1-2

3KH Tcbpoc

Beoa 3KH 1

CCT 3KH 1 N> N
CpabartbiBaHne 3KH 1
R M J

[ CpabartbiBanve KLIH
[\

Bnok. 3KH

a

— |

PucyHOK 3.28 — dyHKUMOHaNbHaA cxema anroputma 3KH
Tabnunua 3.41 — NapameTpbl 3KH

3HayeHue
HanmeHoBaHue AnanasoH LWar N
no KommeHTapuun
YCTaBKM M3MEeHEHMUA U3MeHeHMs
YMOYaHUIO
B v}
Beog 3KH 1 O0-™ 0 ) BOJ,  3aWMTbl OT  KosaebaHui
Harpysku
3KH P> 200 — 2000 1000 1 YcTaBKa NO MPEBbILEHUIO aKTUBHOWM
mouwHocTtu 3KH, BT
3KH P< 200 — 2000 200 1 YcTaBKa MO CHMMXXEHUIO aAKTUBHOM
mouwHocTtu 3KH, BT
3KH 12> 0'20 _ 20'00 1,00 0,01 YcTaBKa no TORY O6paTHOM
nocnegoBaTensHocTn 3KH, A
3KH 1 N> 1-10 5 1 YcTaBKa Mo KOAMYecTBY KonebaHwui
Harpysku
3KH Tcbpoc 0,00 -60,00 10,00 0,01 YcTaBKa no BpemeHu cbpoca 3KH, ¢

Tabnuua 3.42 — Jlornyeckne curHanbl 3KH

Tun HanmeHoBaHue .
KommeHTapum
CMrHana | curHana
MO 3KH P>V MycKkoBo# opraH no npesblweHno mowHocth 3KH
no MO 3KH P<? MyckoBOW opraH No cHU»KeHUto mouiHocth 3KH
MO 3KH 12>3) Myckosoi opraH 3KH no Toky obpaTHOM NocneaoBaTeNbHOCTH
«’\ bnok. 3KH BnoknpoBaHMe 3aWmTbl OT KonebaHui Harpysku
CurHan HemcnpaBHOCTU M3MEPUTE/IbHbBIX Llenei HanpaXeHua oT
Bxon | CpabatbiBaHue KUH byHKLN KL
Bbixog | CpabatbiBaHue 3KH 1 CpabatbiBaHue 3KH 1
1) KoadpduumeHT sBosspaTta He meHee 0,93
2) KoapduumeHT BosspaTa He 6onee 1,07
3) KoapduumeHT Bo3spaTa He meHee 0,93

3.22.2 B ycTpoiicTBe peann3oBaHa 3alinTa oT KonebaHuit Harpysku. MpuHUMn AencTemAa 3alnTbl
3aK/1t0YaeTcA B NoAcYeTe KOIMYecTBa KonebaHnii akTMBHOM MmowHOCTU. KonebaHre aKTUBHOM MOLLHOCTH
duKCMpyeTca No npeBbiWeHUIO ycTaBkM «3KH P>» 1 nocnegylowem CHUXKeHUM HUXKe ycTaBku «3KH P<».,
Ha pucyHke 3.29 npeacrassieHa BpeMeHHas anarpamma pabotbl 3KH.
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AP
3KHP>{-——-—---¢-————— -
peHom |TT=—=""" "~/ T\ T[Ty T
£ e A N A S
N=1 N=2 N=3 N=«3KH 1 N>»
CpabatbiBaHue 3KH
t,c

n
»

PucyHok 3.29 BpemeHHas guarpamma pabotbl 3KH

3.22.3 3awmTa cpabaTbiBaeT Npu KoAMYecTBe KonebaHuii paBHom ycTtaBke «3KH 1 N>».

3.22.4 Bo3Bpar 3almTbl NPOMCXOAUT NP CTabnansaumm 3Ha4eHMUA MOLLHOCTM B OAHOM 3HAYEHUMN.
Crabunmsauma mowHOCTM GUKCUPYeTCA NpU OTCYTCTBUM KoNebaHMM MOLLHOCTM BOonblue BblAEPIKKK
BpemeHn «3KH Tcbpoc».

3.22.5 3awmTa 610KMpPYETCA NPU HANNMYMKM TOKA 06PATHON NOCNe[0BaTE/IbHOCTM Bbllle 334aHHOWN
YCTaBKM.

3.23 YCcTpoiicTBO pe3epBMpPOBaAHMUA OTKa3a BbikatouvaTtens (YPOB)

3.23.1 dyHKUMOHanbHaA cxema aaroputma YPOB npeacrtaBneHa Ha pucyHke 3.30.
HactpanBaemblie napametpbl YPOB npusegeHbl B Tabnmue 3.43, BXOAHblE U BbIXOAHbIE CUTHANbl — B
Tabnnue 3.44.

- Beog YPOB
-~ S YP?B Tep

( ‘OTKﬂ}OHeHMe ¢ YPOB S
/ e =
R CpabatuiBanne YPOB }
IABB|™ _ 1o VYPOBI< | 21 L .
IBBg| )\ _MOYPOBI< ﬁ & ‘
|

C BB|MAX £33 YPOB I<
e,

]
Brok. YPOB -
L i" JOK. I

’\'\‘ YckopeHue YPOB

PucyHok 3.30 — dyHKUMOHANbHAA cxema anroputma YPOB

Tabnuua 3.43 — MapameTtpsbl YPOB

HavmeHoBaHue dnana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKM N3MeHeHuA YMOIYQHUIO | U3MEHEHUA
Beog, YPOB O-™ O - Bsog 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 zlc;TOa;K: no BpemeHu cpabaTtbiBaHUsA
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Tun HanvmeHoBaHue N
KommeHTapum

CuUrHana CcuUrHana

no no YPOB I<Y Myckosoii opraH YPOB

o bnok. YPOB bnoknposaHue YPOB

Y
YcKkopeHne YPOB YckopeHne YPOB

Bxog, OTKntoveHme c YPOB CurHan oTKOYEHUs BbIKAtOYaTeNs OT 3aWMT, AeUcTByowmx Ha YPOB

Bbixog, | CpabaTtbiBaHue YPOB CpabatbiBaHune YPOB
Y KoaddpuumeHT Bo3spaTa He Honee 1,07

3.24 ABTOMaTHUUYECKOe NOBTOPHOe BKAloueHue (AMB)

3.24.1 dyHKUMOHanbHaA cxema anroputma AlNB npeacrtaBneHa Ha pucyHke 3.31. HactpanBaemble
napameTpbl AMB npusegeHbl B Tabaunue 3.45, BXoAHbIE U BbIXOAHbIE CUTrHaAbl — B Tabaunue 3.46.
AB no 3MH 1

{ CpabartbieaHrie 3MH 1 2
< AIB no 3MH 2 N
L CpabarbiBatue 3MH 2 — 0.01 } Myck ANB
< AlNB no 3MH BHeLw. c -
4
[ Cpabatbiatue SMH BHeww. Z S
< AMB no 3Mn . &
{ CpabaTbiBatue 311 adR ATB Tep 1IZO c ~
< > —— KoHTponb AMB
E"\ Bin. no AMB
lFoToBHOCTL K AlB 0,01c
—IZ H BknioyeHue ot AlNB
J
"o,
Y PMo
UCA | . &
MO AMNB Un>
UBC e ! n
UCA MIN |23 AMNB Un>
UAB [ _
UBC !'IO AlB Un<
UCA MAXo3 AMB Un<
UAB | /| no AnB u2>
UBC L .
U2 ({33 AMNB U2>
-/~ no AnB 3uo>
3U0 L "
L 53 AMB 3U0>
p AlB TroTos
'\.‘- PMB [t S Beoa AMNB - B
L R } loToBHOCTL K ATB
KonTpone AMNB 21
W BrocAB
>‘\. 05¢c &
t
( N PMO —
Myck AlNB O
( ) 1
CpabaTbiBaHue 3)13/ =

OnepaTMBHoe OTKNIOYEHNE

HeuncnpaBHOCTb BbIKN.
J

PucyHok 3.31 — dyHKUMOHaNbHaA cxema anroputma AlNB
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Tabauua 3.45 — NapameTpbl AMB

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM U3MeHeHusA YMOJIYAHUIO | UBMEHEHNA
Bsog AMNB O-™ O - Bsog AlB
ATB TroTos 0,10 — 60,00 5,00 0,01 3aaepKKa rotoBHOCTM anroputma AlB
nocse BKAOYEHMA BbIKAOYaTeNs, C
ANB Tep 0,10 — 300,00 0,50 0,01 YcTaBKa No BpemeHu cpabaTtbiBaHKS
AllB, ¢
ATB Usi> 60 — 100 30 1 YcTaBKa NO IMHEMHOMY HaNpPAXKeHUIo
paspeweHunsa AlB, B
ATB Un< 90 — 130 110 1 YcTaBKa No IMHEMHOMY HanpPAXKeHUIo
paspeweHuna AlB, B
AMB U2> 5_30 5 1 YcTaBKa No HanpaXeHuo obpaTHOM
nocneposatenbHoCTH 3anpeta AlB, B
ATB 3U0> 5_60 10 1 YcTaBKa NO HanpsaXKeHMo Hy1eBOM
nocneposatenbHOCTU 3anpeTta AllB, B
AMNB no3MH 1 O-™ O - Beopg aeictema 3MH 1 Ha AlB
AlNB no 3MH 2 O-™ O - Beop aeictema 3MH 2 Ha ATB
AlNB no 3MH BHeww. O-™ O - Beop aenctems BHewHero 3MH Ha AlNB
AMNB no 3MnN O-™ O - Beop aencraums 30 Ha AlB

Tabnuua 3.46 — Jlornyeckune curHanol AMB

Tun HanmeHoBaHue o
KommeHTapum
CUrHasa CUrHana
no AnB Un>Y MycKoBOM opraH No AMHEMHOMY HanpsXKeHUto paspeleHna AlNB
no AnB Un<? lMyckoBOM opraH No IMHEMHOMY HanpAXeHUto paspewweHma AMNB
no N0 AMB U25Y MycKoBOM OpraH No HanpaXXeHUo 0bpaTHOW Nocien0BaTEIbHOCTH
3anpeta AlNB
[0 AMB 3U0>Y MycKkoBOWM opraH No HanpAKeHUo HyaeBOM NocC/ief0BaTeIbHOCTM 3anpeTa
AlNB
PIB Pene nonoxeHua BblKAOYaTENA — BK/IFOYEHO
PMNO Pene nonoxeHua BblKAOYaTENA — OTKHOYEHO
«’»by bnok. AlB bnoknposaHue AlB
Bkn. no AlNB MoaKno4yaemblin curHan ans cpabatbiBaHus AlNB
CpabatbiBaHne 3MH 1 | CpabatbiBaHue 3MH 1
CpabatbiBaHne 3MH 2 | CpabatbiBaHue 3MH 2
CpabaTtbiBaHne 3MH | CpabaTtbiBaHue rpynnosoi 3MH
BHeLl.
Bxoz CpabatbiBaHue 300N CpabatbiBaHue 310
CpabatbiBaHue 343 CpabatbiBaHue 343
OnepaTtuBHoOEe
OTKNOYEeHue CuvrHan onepaTMBHOrO OTKAOYEHUA BblKAOYaTeNA
HewncnpaBHOCTb BbIKA. HeuncnpaBHOCTb BblK/OYaTeNA
lfoToBHOCTb K AlB CurHan rotoBHOCTU K AlB
Bbixoz Myck AMNB Myck AMNB
KoHTponb AlNB CurHan KoHTpona AlB
BkntoueHue ot AlNB BKkntoueHwme BbiKAoYaTena ot pyHKummn AMNB
Y KosdpdpunumeHT Bo3spaTa He meHee 0,93
2 KoadpduumeHT Bo3spata He bonee 1,07
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3.24.2 AMNB auratenein NPUMEHSAIOT B C/ly4ae, eC/IM HEBO3MOXKEH rpynnoBoM camo3anyckK. 3a cyet
npumeHeHunsa AMNB camo3anyck agsuratenen npoucxoguT noodepeaHo. AMNB agsuratenen BbIMOJHAKT C
MYCKOM OT 3aLLMUT, KOTOPbIE BbIABAAIOT NoTepto NuTaHuaA (1 ctyneHs 3MH, 310, ABP).

3.24.3 lNyck ATB nponcxognT € KOHTPOJIEM OTKAOYEHHOrO COCTOAHMA BbIKAKOYATENA N HAIMUMEM
HanpAXeHWA Ha WuHax. Mpu BbINOSIHEHUW BCEX YC/IOBUIA NPOUCXOANT cpabaTtbiBaHume AlB c gernictemem
Ha BKAOYEHWE BbIKtOYaTens.

3.24.4 Mocne cpabatbiBaHMAa AlNB Bpema KOHTPOAA ycnewHocTn coctasnaeT 120 cekyHa,. Ecam B
TeYyeHue 3Toro BpeMeHu nocse cpabaTbiBaHMa UMKNa AlNB nponcxoauT OTKAOYEHME BbIKAlOYaTensn, To
ATB cuynTaeTca HeycneLwHbIM.

3.24.5 lna nOArOTOBKM K UMKNY BKAKOYEHUA-OTKAOYEeHUs Tpebyetca Bpemsa, noatomy AlB
610KMpyeTcA Ha Bpems, 3aaaBaemoe ycTaBkol «AlNB TroToB» noc/ie BK/OYEHUS BbIKKOYaTENS.
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3.25 ABTOomaTtnueckoe BK/loueHue pesepsa (AYP) u yactoTHoe asToMaTUYeECcKOe MOBTOPHOE
BKAtoueHue (YAMB)

3.25.1 dyHKUMOHaNbHble cxembl anroputmos AYP mn YAIMB npepctasneHbl Ha pucyHKe 3.32.
HactpanBaembie napameTpbl AYP 1 YAMB npuseaeHbl B Tabanue 3.47, BXOAHbIE U BbIXOAHbIE CUTHA/bI —
B Tabnuue 3.48.

Beog AYPI e

UAB |\ | MO AYPIF< — &
— Brok. AUP! o dF/ct [
UCA| F &3 A4YPIF< - d L Myck A4PI }
UAB | /| 1o AYPIcFict> AqﬁlT P 511 oo1c
UCA | dfidt |53 AUPI dF/dt> | CpaGatbisarue AUP ]
AYPI Ka dF/dt —
] 21
¥ Bnok. A4PI —G
Brnok. AYP ot 311NN
- Beoa AYPII
UAB|™ | no AYPIlF< —— &
UBC |—— AYPIl Tep
UCA| F 33 AYPIIF< . [
AYPII dFs »_4J — (
‘ bjg\g :xi nMoOAYWPUR< — L Myck AYPII
UCA |MAX |53 AYP Un<

{"’\‘ Brok. AYP ]—

Beoa ljAI'IB
UAB | /| no yans F> &
UBC | = YAMBTep  0,01¢
F

UCA 3 YAMBF> a e, |-

UAB MO YAMB Un< I
UBC |

UCA |MAX(SG3 YAIMB Un< |

g
Myck YAMNB j

BkntoueHne ot YAIB }

S

|
5

[ CpabatbiBaHue A4P )7 & —
> }:AI'IB TroTtos 8§

PMB —
Y =] R

IS

[oToBHOCTL K YAIMB }

&
0,25¢ 21
- Beoa YAINB
o) n >1

-
N

OnepatviBHoe ormmweHmcﬂi

HeucnpaeHocTb BblKﬂJi
<

BknitoueHue ot YATNB

N D A

‘o~

T

Q\’ Bnok. YAMNB

PucyHok 3.32 — ®yHKUMOHaNbHbIe cxembl anropntmos AYP 1 YATIB
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Tabnunua 3.47 — NapameTpbl A4P 1 YANB

HanmeHoBaHue Awnana3oH 3Ha4yeHue no War .
KommeHTapum
YCTaBKM N3MeHeHMA YMOJIYAHUIO | U3MEHEHMA
AYP

Bsog, AYPI O-™ O - Bsog AYPI

AUPI F< 45,0~ 495 48,8 0,1 I\_/Lc'.TaBKa no yacroTe cpabatbiBaHuns AYPI,

AYPI Tep 0,10 — 1,00 0,10 0,01 YcTtaBKa no BpemeHW cpabaTbiBaHUA
AYPI, c

bnok. AYPlI no BBog, 6n1okmMpoBaHmna AYPI no ckopoctu

O-™ O -

dF/dt M3MeHeHMA YacToTbl
YcTaBka MO CKOPOCTU  U3MEHEeHMA

AYPI dF/dt> 2,0-20,0 10,0 0,1 wacToTel AYPI, F1y/c
KoadodumumeHT BO3BpaTa  NYCKOBOro

AYPI KB dF/dt 0,2-0,99 0,8 0,01 OpraHa no CKOPOCTU U3MEHEHMA YacTOTbI
AYPI

Bsog AYPII O-™ O - Bsog AYPII

AUPII F< 48,0-49,6 49,0 0,1 I3_/Lc'|TaBKa no yacrote cpabaTbiBaHMa AYPII,

AYPII dFs 01-04 0,1 0,1 YcTaBKa No 4actoTe Bo3BpaTa MNYCKOBOro
opraHa AYPII, Ty,

AYPII Tcp 3,00 - 90,00 5,00 0,01 YcTtaBKa no BpemeHW cpabaTbiBaHUA
AYPII, c

AUP Usi< 10-90 60 1 YcTaBKa No HanpsasKeHuto 610KMpoBaHNA
AYP, B

YANB

Bsog YAIMB O-™ O - Bsog YAIMB

YAMB F> 49,0-50,5 49,5 0,1 ?’;TaBKa no yacrtote cpabatbiBaHuMA YATB,
YcTaBKa No HanpsaMKeHUo 610KMpoBaHNA

YAMNB Un< 10-90 60 1 YAMB, B

YANB Tep 5,00 — 240,00 10,00 0,01 YcTtaBKa no BpemeHu cpabaTbiBaHUA
YAIB, ¢

YATB TroTos 0,10 — 60,00 5,00 0,01 3aaepKKa rotoBHOCTU anropmutma YAIB
noc/se BK/IIOYEHMA BbIKOYaTENS, C

KUT-P-A4-[130-01
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Tabnuua 3.48 — lornyeckme curHanol A4P 1 YAMNB

Twvn
cUrHana

HanmeHoBaHue
CUTrHana

KommeHTapuii

no AYPI F<?)

MycKoBoOM opraH cHUXeHUs YactoTbl AYPI

no AYPI dF/dt>?

MyckoBoi opraH GNOKMPOBKM MO MNPEBLILEHUIO CKOPOCTU CHUMKEHUS
yacTtoTbl AYPI

Mo AYPIl F<¥ MycKoBoOW opraH cHUXeHUs YactoTbl AYPII
Nno AYP Un<?¥ MycKkoBoi opraH 610KMpoBaHNsa AYP No CHUXKEHWUIO HaNpPAXKeHNUs
no YAMB F>° MycKoBoM opraH nosblweHMsa YyacToTbl YAMB
Nno YAMB Un<? MyckoBoi opraH 610KMpoBaHMa YATB No CHUMKEHMUIO HaMNpPsXKeHUs
Bbnok. A4PI bnokmposaHue AYPI
> bnok. A4P bnoknposaHue AYPI n AYPII
Bbnok. HYATB bnoknposaHue YATB
PMNB Pene nonoXkeHus BbIKAKOYATENA — BKIOYEHO

Bxopa

Bnok. AYP ot 3MMN

BnoknpoBka AYP OT QYHKUMM KOHTPO/A HaMpaBAEHUA MOLLHOCTM MpU
OTCYTCTBMM TOKa WM HANpaBNE€HWM MOLLHOCTM B CTOPOHY NWTatoLei
NIMHUK

OnepaTnsHoe CurHan onepaTtMBHOro OTKAOYEHMA BbIKAOYaTENA
OTK/IlOYEHME
HeuncnpaBHoOCTb BbIKA. | HencnpaBHOCTb BbiKAtOYaTeNs
Myck AYPI Myck AYPI
Myck AYPII Myck AYPII
Bbixon CpabaTbiBaHne AYP CpabatbiBaHune AYP
Myck YAMNB Myck YAIMNB

BkntoueHue ot YAINB

BkntoueHue BbikatoyaTena ot YAMNB

[oToBHOCTbL K HYATIB

FoTtoBHOCTb K YATB nocne AYP

Y Bosspat M0 NpovcxoanT Npu 3Ha4YEHUM HacTOTbI, NPEBbILIAIOLLEM YCTaBKy cpabaTbiBaHua He 6onee, yuem
Ha 0,1y,

2 KoadpunumeHT Bo3BpaTa He MeHbLLe 3HauYeHus, 3a4aBaemoro ycraskoi «AYPI 1 Ks dF/dt»

3) Bosspat 10 NpoMcxoAnT Npy 3HAYEHWUM YacTOTbl, NPEBbILAIOLLEM YCTaBKy cpabaTbiBaHuA He 6onblue
3HayeHwus, 3agaBaemMoro ycraBkon «AYPII 1 dFe»

4 KoadpduumeHT Bozspata He 6onee 1,07

%) Bosspat MO NponcXoanT NpM 3HAYEHUM YaCTOTbl, MEHbLLEM YCTaBKK cpabaTbiBaHUA He 6onee, Yem Ha
0,1Ty,

3.25.2 B ycTpoiicTBe peanmsoBaHa PyHKLMA nHAMBMAYanbHOM AYP npncoegmnHeHuUs.

3.25.3 AYP moxKeT BbinonHATb PpyHKUMM AYPI n AYPII. BO3MOXKHO BbINO/IHEHWE COBMELLEHHOM
AYP.

3.25.4 ina npepoTBpaLLeHma cpabatbiBaHMA AYPI npu noTepe NUTAHUA NpeayCMOTPEHbI:

- 6B/IOKMpPOBKA NO CKOPOCTU CHUXKEHMA YacToTbl. CKopocTb Bbibera gsurateneit obectoyeHHOM
CEeKUMMU Bblle CKOPOCTU CHUMKEHMA YAaCTOTbl NPU CUCTEMHbIX aBapuAXx;

- 6/10KMpPOBKa NO norvyeckomy curHany «bnok. AYP ot 3MM», KoTopbIM dopmupyeTca npu
OTCYTCTBMM TOKA NO OA4HOMN 13 $a3 UM NPU HANPABIEHUM MOLLHOCTU OAHOM M3 pa3 K NUTAIOLLEMY LEHTPY;

- 6/1OKMPOBKaA NO Ha3HaYaemomy siormyeckomy Bxoay «bnok. AYPI».

3.25.5 YANB cpabatbiBaeT npu BOCCTaHOB/IEHUM YaCTOTbl Nocsie cpabaTtbiBaHms AYP.
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3.26 AYP 1 YATB oT BHelUHero ycTpoiicTea

TPBH.656122.001-32.01 P31

3.26.1 dyHKUMOHaANbHbIe cxembl anroputmoB AYP n YAMNB OT BHELWHEro YCTPOMUCTBA
npeacrtassieHbl Ha pucyHKe 3.33. HactpamBaembie napameTpbl AYP 1 YAMB oT BHeLWHero ycTpomncTea

npueeaeHsl B Tabauue 3.49, BxogHble U BbIXxoAHble curHanbl — B Tabauue 3.50.
0,01¢

[\.\‘ AYP BHew. J LCpaGaTbuaane AYP BHeLLIJ
0.01¢  YAB asew. ooz A4P } Myck YAMB BHelw. J
— 21 Beog YAIB BHeLw. -
. S YAIB BHew.Tcp 0,01 ¢
[\.\‘ YATB BHeLw. J ~ ‘ ‘ ’ & i Bkniouenue ot YAINB BHeIJJJ
2 R
40
[ CpabarttiBaHne AYP BHelLL, &
YANB BHeww. TroToB S
[\.\ PMB J | — ‘ [FOTOBHOCTI: kK YAMNB BHem.}
— R
&
025¢ Y

Beog YAIB BHewWw. ——
-~ ~

1 ¢
J

OnepatviBHoe OTKHFOHSHMai

HeucnpaBHocTb BbIKJ'J

iy

YT YT YT Y

Bkntoqenue ot HYATB BHeIJJ

\ Bnok. YATIB BHeLw. ji

PucyHok 3.33 — dyHKLUMOHaNbHbIE cxembl afiroputmos AYP 1 YATB oT BHELLHEro yCTPOMCTBa

o~

Tabnunua 3.49 — NMapameTpbl A4P 1 YATMB OoT BHELLHEro yCcTPOMCTBa

3HauveHune
HanmeHoBaHue AwnanasoH LWar .
no KommeHTapun
YCTaBKM N3MeHeHunsA N3MeHeHunsA
YMOJTHAHUIO

Beog YAIMB BHeww. O-o | - Beog YAIB oT BHeWHero ycTponcTea
YATB BHewWw. Mo CpabaTtbiBaHue YAMB no
O-™ O - MCYE3HOBEHMIO CUrHanNa Ha Bxode

Bo38. AYP
«AYP BHew.»

YATB BHew. Tcp 0,00 — 10,00 0,10 0,01 YcTaBKa No BpemeHwU cpau6aTb|BaHMﬂ
YATB oT BHewWHero ycTpoucTBea, ¢
3apepKKa TrOTOBHOCTM ANroputma

YATB BHeL.

He 0,10-60,00 5,00 0,01 YATIB nocne BKNOYEHUSA

Trotos
BbIKAtOYaTeNs, ¢
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Tabnunua 3.50 — JSlornyeckune curHanol A4P 1 YATB oT BHeLLHero ycTpomncTaa

Tun N
HanmeHoBaHue curHana KommeHTapum
CUrHana
PMB Pene nonokeHua BbIKAOYATENA — BKOYEHO
PMo Pene nonokeHua BbIKAOYATENA — OTKAKOYEHO
’\'\ AYP BHeL. OTKAOYEHME BbIK/OYATENA OT BHELHero ycTporictea AYP
YAMB BHeL. BKAtoyeHMe BbIKOYaTeNA OT BHeLWHero ycTpoiictea YAMB
Bnok. YAINB BHeLw. BnokmposaHue HYAINB
Bxoa OnepaTtnBHOe oTKAtOYeHMe | CurHan onepaTUBHOrO OTKAKOYEHUA BbIKoYaTena
HewncnpaBHOCTb BbIKA. CurHan HencnpasHOCTU BbIKAKOYaTENA
CpabatbiBaHune AYP BHeLw. CpabaTbiBaHue BHewHero A4P
Myck YAMNB BHeLw. MNyck BHewHero YAINB
Bbixop,
BkntoueHne ot YATB BHew. | BkatoveHue BbikatovaTena ot BHewHero YATB
[oToBHOCTb K YATIB BHelLw. lotoBHOCTb K YAIB nocne sBHewHero AYP

3.26.2 B ycTponcTBe peann3oBaH aroOpUTM OTKIOYEHUA BbIKAKOYATENA OT BHELIHEro YCTPOMCTBa

rpynnosoi A4P «AYP BHeww.». AYP geicTByeT Ha oTKAOUeHWe 6e3 AONONHUTEIbHOM BblAEPKKM BPEMEHMU.

3.26.3 [na opraHmsaumnm YAIB OT BHELIHEro ycTpPoMCcTBa OTAeIbHOM WnHKoM YAIB B ycTpoiicTee
peannsoBaH aAropuUTM BKAKOYEHUA BblKAtoYaTena no curHany «4YAMB sHew.». Ana opraHusaunm YANMB no
oAHoOM WnHKe ¢ AYP npeaycmoTpeHa BO3MOXKHOCTb paboTtbl YAMNB ncyesHoBeHUIO cMrHana Ha Bxoae «AYP
BHeLW.» (MporpamMmmHbIn Kntod «4ATMB no Bo3s. AYP»).

3.26.4 YAINB penctByeT Ha OTK/IOYEHWE C  OOMOJIHUTE/NIbHOM  BbIAEPXKKOM  BPEMEHU
«YATB BHew. Tcp». JononHUTeNbHanA BblAEPrKKA BpeMeHU NpeaHa3HayeHa 41a pasHeceHMa No BpemeHu
MOMEHTA BKAKOYEHWNA NPUCOEMHEHNN. TEM CaMbIM CHUXKAETCA Neperpyska cMcTemMbl onepaTUBHOrO TOKa
npu cpabaTbiBaHUWN 3NEKTPOMArHUTOB BKAOYEHMUA.

3.26.5 YctpoiictBO obecneymBaeT npuem WMMMNYAbCHbIX curHanos «YAMB BHew.» (meHee
BblaepXKn «YATMB BHew. Tcp»). Mpn 3TOM CUrHan Ha BKAKOYEHWE BbIKAOYaTena byaet nogaH yepes
BblaepKKy BpemeHun «HATMB sHew. Tcp» npu ycnosum rotosHocTtn YANB.

3.26.6 CurHan rotoBHocTM YATB dpopmmpyetca npu ycnoBUK, 4TO HA MOMEHT cpabaTtbiBaHua AYP
BbIK/tOYATEIb HAXOAM/ICA BO BK/IKOYEHHOM COCTOAHMUN Bonee BblAEPKKN BPEMEHU, 334aBAaEMOWN YCTaBKOM

«Y4AMNB BHew. TroToB».

59

KUT-P-A4-[13[1-01



X
NUT

TPBH.656122.001-32.01 P31

3.27 3awuTa OT NOBbILWEHUA U CHUXKEHUA YaCTOTbI

3.27.1 ®YyHKUMOHANbHbIE CXEMbl a/JITOPUTMOB 3alMTbl OT MOBbLIWEHUA N CHUMKEHMA YaCTOTbl
npeacrasneHbl Ha pucyHKe 3.34. HacTpauBaemblie napameTpbl 3aWMTbl OT MOBbIWEHUA N CHUMXEHMA
YyacToTbl NpUBeAEHbI B Tabaumue 3.51, BXoAHble 1 BbIXOAHble CUrHaAbl — B Tabanue 3.52.

‘ Myck PY F> |
Bsog P4 F> —— h 7
UAB | /| nMoP4YF> 1 &
UBC |=— - J PYF>Tcp ~ N
UCA| F &5 PYF> g . b ' CpabarbisaHue PY F>
N (R P )
["'\‘ Broc. PYF> g
14 Y
Myck P4 F<
Beoa P4 F< —_— - g
UAB | > - noPyF< &
uBC |—— PY F< Tcp
UCA| F &3 PYF< . . ~ CpabateiBaHne PY F<

E\'\‘ Brok. PY F< WJ

Myck PMNY dF/dt>

. Bsoa PMNY dF/dt> —s— - 7
UAB |__/_ Ino PNy dFrdt &
UBC PMY dF/dt> Tep _ ‘
UCA | dffdt 22 PNY dF/dt> 0 . t Cpabateisarue P4 dF/dt>
\ [ N J
A
[ Xa_| Brox. PN dFidt> | q ) .
Myck PCY dF/dt>
Beon PCY dF/dt> —5—
UAB |__/_ Ino PCY dF/dt &
uBC [ PCU dF/dt> Tcp .
UCA | dfidt |03 PCY dF/dt> - ey Cpabarbisarme PCY dF/dt>
UAB | _ : ’
UBe -\-| MO PYUn< 4
UCA |MAX[53 20B —
[‘0\ Briok. PCY dF/dt> }

PMCVHOK 3.34 - cDyHKLI,l/1OHZ:U1beIe CXeMbl aZITOPUTMOB 3alnTbl NOBbILLEHUA N CHUXKEHNA YaCTOTbl

Tabnnua 3.51- MNapameTpbl 3aWUTbl NOBbILEHUA U CHUXKEHWS YacToTbI

HanmeHoBaHue dwvana3oH 3Ha4yeHune no LWar .
KommeHTapun
YCTaBKU NU3MeHeHuA YMONYAHUIO | U3MEHEeHUA
3auumra OoT NOoBbIWEHUA YacTOTbl
Bsog P4 F> O-™ O - BBop 3alKnTbl OT NOBbLIWEHMA YaCTOTbI
YcTtaBKa no 4actoTe cpabaTbiBaHUS
PY F> 49,0 - 55,0 51,0 0,1 P
3aLNUTbI OT NOBbILWEHWNA YacToThl, Iy,
YcTaBKa Mo BpemeHW cpabaTbiBaHUA
PY F> Tcp 0,00 — 10,00 0,30 0,01 b P

3aWMTbl OT NOBbIWEHWA YaCcTOThl, C
3awmTa OT CHUKEHMUA YacToTbl

Bsog PY F< O-™ O - BBoA 3alUTbl OT CHUMXKEHUA YaCTOTbI
YctaBKa no 4actote cpabaTbiBaHUS
3aLWMTbl OT CHUMKEHMA YacToTbl, 'y,
YcTtaBKa no BpemeHu cpabaTbiBaHUA
3aLWMTbl OT CHUMKEHMA YaCTOTbI, C

3awmTa Nno CKOPOCTU NOBbILLEHUA YACTOTbl

BBog, 3aWwmTbl MO CKOPOCTU MOBbIWEHUA
4YacToTbl

YcTaBKa NO  CKOPOCTM  MOBbIWEHUA
yacToTbl, ['u/c

PY F< 45,0-51,0 49,0 0,1

PY F< Tcp 0,00 -10,00 0,30 0,01

Bsog PNY dF/dt> O- O -

PNY dF/dt> 1,0-20,0 10,0 0,1
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MpopgonxkeHne Tabnnubl 3.51

HanmeHoBaHue dnana3oH 3HayeHue no LWar

KommeHTapuii
YCTaBKM M3MeHeHUs YMOJIYAHUIO | UBMEHEHNA
YcTtaBKa No BpemeHu cpabaTbiBaHUS
PMY dF/dt> Tcp 0,00-10,00 0,30 0,01 3aWMUTbl N0  CKOPOCTU  MOBblWeEHUA

4acToThl, C
3awmTta no CKOPOCTU CHUXKEHUA YaCTOTbl
Bsog, 3awmTtbl no CKOpPOCTHN CHWXKEHUNA

Bsopg PCY dF/dt> O- O -
4yacToThbl
PCY dF/dt> 1,0-20,0 10,0 0,1 YcTaBKa Mo CKOPOCTU CHUMKEHMA YaCTOThl,
Mu/c
YcTtaBKa nNo BpemeHu cpabaTbiBaHUS
PCH dF/dt> Tcp 0,00-10,00 0,30 0,01 3aLWUTbI MO CKOPOCTU CHUMXKEHUA YacToTbl,
c

Tabnnua 3.52 — Jloryeckne curHanbl 3alUTbl OT NOBbIWEHUS U CHUMKEHUA YaCTOTbl

Tun HavmeHoBaHue o
CUrHana CUrHana Kommenrapui
Mo Py F>Y MycKoBOW OpraH 3alnTbl OT MNOBbILEHUA YaCTOTbI
Mo PY F<? MycKoBOW OpraH 3alnTbl OT CHUXKEHMA YaCcTOTbI
no no PNy dr/dt>¥ MycKoBOW opraH CKOPOCTW MOBbILEHUA YACTOTbl
Mo PCY dF/dt>¥ MycKoBOW OpraH CKOPOCTU CHUMKEHWS YaCTOThI
0 PY U< MycKoBOM OpraH MMHMMANBHOIO HanpAXeHua, 6NOKMpYOLWNIA NyCKoBble
OpraHbl 4acToTbl
bnok. PY F> BroKnpoBaHue 3aWmTbl OT NOBbIWEHMA YACTOTbI
«,\ Bbnok. P4 F< BroKnpoBaHme 3aWmTbl OT CHUMKEHWUA YaCTOTbl
Bnok. PNY dF/dt> BhoknpoBaHWe 3aLWUTbl CKOPOCTU NOBbILWEHUA YACTOTb!
bnok. PCY dF/dt> BnoKknpoBaHue 3aWmnTbl CKOPOCTU CHUMKEHUA YaCcTOTbl
Myck PY F> MycK 3aWnTbl OT NOBbIWEHMA YACTOTbI
CpabatbiBaHue PY F> CpabaTbiBaHMe 3aWMTbl OT NOBbILEHWNA YACTOTbI
Myck PY F< MycK 3alWnTbl OT CHUXKEHMA YaCTOTbI
CpabatbiBaHue PY F< CpabaTbiBaHMe 3aWMUTbl OT CHUXKEHMA YaCTOTbI
BbIXOZ, Myck PNY dF/dt> MycK 3aWnTbl NO CKOPOCTU NOBbIWEHMA YaCTOTbI
CpabatbiBaHue PMY | CpabaTbiBaHWe 3aLLMUTbI NO CKOPOCTM NOBbILWEHMWSA YACTOTbI
dF/dt>
Myck PCY dF/dt> MycK 3aWnTbl NO CKOPOCTU CHUMKEHMUA YaCTOTbI
CpabatbiBaHue PCY | CpabaTbiBaHMe 3aLMUTbI NO CKOPOCTM CHUMKEHWUS YacTOTbl
dF/dt>
1 Bosspat M0 NponcxoanT NP 3HaYEeHUM YacTOTbl, MEHbLLIEM yCTaBKK cpabaTbiBaHuA He 6onee, yem Ha
0,1Ty,
2 Bosspat MO NponcxoauT NpM 3HaYEHMM YacTOTbl, NPEBbILLAIOLLEM YCTaBKy cpabaTbiBaHua He 6onee,
yem Ha 0,1 Ty,
3 KoadduumeHT BozspaTta He meHee 0,8
4 KoadpduumeHT Bo3spata He 6onee 1,07

3.28 OnepaTtuBHOE ynpas/seHMe BblKaoUYaTenem

3.28.1 ®yHKUMOHaNbHAA CXema QanropuTMma OMepaTMBHOrO yMpPaBAEHUA  BbIK/JKOYATE/IEM
npeacrtassieHa Ha pucyHke 3.35. HacTpamBaemble napameTpbl GYHKUMM ONepaTMBHOrO ynpaBaeHuA
BblK/IlOYaTeNEM NpuBeAeHbI B Tabaumue 3.53, BXOAHbIEe M BbIXOAHble CUFHa/bl — B Tabaunue 3.54.
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PucyHok 3.35 — dyHKUMOHaNbHAsA CXeMa aNropuTMa onepaTMBHOINO YNpaBeHMA BblKAloYaTeiem
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Tabaunua 3.53 — NapameTpbl PyHKUUM ONEepPaTUBHOTO YNPaBAEHUA BbIKIOYaTENEM

HanmeHoBaHue Awnana3oH 3HayeHue no LWar

KommeHTapui
YCTaBKM NU3MeHeHun YMONYAHUIO | U3MEHeHUsn

BBog, BbibOpa perMMOB yrnpaBaeHus
MY/LOY c nynbTa O-™ O - BbIK/IloYaTENIeM C INLEBOM NaHenm
nynbTa ycTpoincTBa

BblBOA, KOHTPO/IA PEXMMOB

Boisog MY/OY O-™ O -
ynpasaeHus BbiK/oYaTenem
PaspeLlueHmne ynpasneHus

ynp. ¢ nynbTa O-M O - BbIK/IlO4aTENEM C INLLEBOMN NaHenu

nynbTa

Tabnunua 3.54 — Jlornyeckne curHanbl GyHKLMUM ONEPATUBHOIO yNpaBAeHUA BblKtoYaTeNem

Tun HanmeHoBaHue o
KommeHTapum
curHana CUrHana
@j BK/TIOYNTDb KomaHaa BKAKOYEHUSA BbIKAOYATENS OT KHOMKW Ha JIMLLEBOM NaHe M NyJ/ibTa
OTK/IIOYUTD KomaHaa OTKHUYEHUA BbIKAOYATENA OT KHOMKKU Ha INLEBOM NaHen nyabTa
KomaHpga BKIOYEHUA BbIKAKOYATENA NO BXOAHOMY MNOAKAOHAaEMOM
BKIOYUTD A AHOMY TOA y
NIOTMYECKOMY CUrHany
KomaHga oTKAOYEeHMA BbIKAOYATENA MO BXOAHOMY NOAKAOHYaEMOM
oy | OTKNIOUNTL A AHOMY TIOA y
NIOTMYECKOMY CUrHany
Pexxum 1Y CUrHan nepeKkaYeHna PeXXMMOB YNPaBAEHUA BbIKAKOYaTENEM
PMB Pene nonoxeHuaA BbIKAKOYATENA — BK/IKOYEHO
—c BK/TIOYNTb — ACY KomaHga BKAtoYeHUA BbiKAoYaTena ns ACY
OTK/IKOYUTb — ACY KomaHga oTKkatoveHusa sbikatovatensa ns ACY
Bxop, bnokuposKa onep.
BK/I. BnoKMpoOBKa onepaTUBHOMO BK/AOYEHUA BbIKAOYaTeNa
MecTHoe .
BKAtOYEH MEeCTHbIM peXum ynpas/ieHUA BbiKAtoYaTenem
ynpasneHue
AunctaHumoHHoe "
BKAtoyeH ANCTAHLMOHHbBIN PEeXXUM yrpaBieHUA BblKAOYaTeIem
Bbixoz, ynpasneHue
OnepaTtuBHOE
CurHan onepaTtMBHOIO BKAKOYEHMA BbIKAtOYaTena
BK/IlOYEHME
OnepaTtuBHOE
CurHan onepaTtMBHOrO OTKAKOYEHMUA BbIKAOYaTeNa
OTKAOYEHME

3.28.2 B ycTpoiCcTBE NpPeaycCMOTPEHO TPW BapuaHTa BblboOpa pPeXMMOB ynpasB/ieHUA
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.

3.28.3 [pn nNepeknoYEHUN PEXMMOB YMNPaABAEHUA MO BXOAHOMY MOAKAKOYAEMOMY CUTHaANY
«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.

3.28.4 Mlpn nepekNtoYEeHUN PEXMMOB YNpPaABAEHMA C /IMULEBOM MNaHenn nynbTa ynpaBaeHue
BbIK/1tOYaTEIeM OCYLLeCTBAAETCA:
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- KHoNKoM « BKTIOYNUTb» Ha anueson naHenn nyabTa — B MECTHOM PEeXKMME yNpaBaeHUsA, KHOMKOW
«OTKTIOYNUTb» - 6e3 KOHTPONA PEXMMOB YNPaBAEHUS;

- 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.

3.28.5 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».

3.28.6 Ha pucyHKke 3.36 npuBeaeHa YynpolleHHaa cxema Bblbopa peXMMoB ynpaBaeHUs
BblK/lOYaTENEM.

| BapuaHTbl |

| NepeknyeHus V13ameHeHme pexnmoB .
3 PEXMMOB ynpaBneHus ynpaenexus TpoepammHbIL Koy
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| B KHonkoi nynbTa Bes koHTpona
HELLHWUM CUrHaNoM "My/gy" pexumoB

eV

"Pexum JY"

(MectHoe ynpasnetue | (AvcTaHuMOoHHOE ynpaeneHve [Mecmoe ynpasnetue | (BucTaHumoHHoe ynpasretve |
) ) i
1/7 777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 B 1
| Bxopabl Teneynpasnexue KHonku nynbta Teneynpasnexve Bxogp!
— "BKMKOYNTL" 1o BXxoaam o Bxoaam — "BKMKOYNTL"
"OTKINOYATL" "BKINIOYNTDL" @ "BKIIOYNTL" "OTKINOYNTL"
"OTKNKOYNTL" "OTKINOYNTL"
KHonku nynbTa Teneynpaenexue no Teneynpasnexue no KHonku nynbTa
npotokonam ACY npotokonam ACY
@ @ yepes uHTepdenc yepes uHTepenc @
| _ ., ) RS-485 Vnpaenenne RS-485 - p ol
1/ [pozpammHbil Koy "Yrp. ¢ nynbma p: MpoepammHbIt Knrod "Ynp. ¢ nynema” !

\ BbIKIro4aTenem )

PucyHok 3.36 — Bbibop pekMmoB ynpasieHuns
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3.29 CocTrosHMue 3awmT

3.29.1 OyHKUMOHANbHAA cxema GOPMMPOBAHMA CUTHANOB COCTOAHMA 3aLLUT NpencTaB/ieHa Ha
pucyHKke 3.37. HactpanBaemble napameTpbl GyHKUUM COCTOAHMA 3alLUT NpuBeseHbl B Tabauue 3.55,
BXOAHbIE U BbIXOAHble CUTHaNbl — B Tabauue 3.56.
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PucyHok 3.37 a) — OyHKLMOHAIbHAA CXemMa anroputma GopmMMpoBaHUA CUTHANOB COCTOAHUSA 3aLLUT
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PucyHok 3.37 6) — dyHKUMOHANbHAA CXeMa anropnutma GopMmMpoBaHNA CUTHANOB COCTOAHUSA 3aLUNT
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Tabanua 3.55 — NapameTpbl PyHKUNN COCTOAHUA 3aLUUT

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKU NU3MeHeHun YMONIYAHUIO | U3MEHEHUA
BBopg cpabatbiBaHusa 3M 1 Ha
3MN 1 Ha OTKA. O-o O - AP
OTK/IIOYEHME BbIKAOYATENSA
BBog cpabatbiBaHus 3MM 2 Ha
3M 2 Ha OTKA. O-o O - AP
OTK/IIOYEHME BbIKAOYATENSA
BBog cpabatbiBaHus T30M 1 Ha
T300M 1 Ha oTKA. O-o O - AP
OTK/IIOYEHME BbIKAOYATENSA
BBog, cpabatbiBaHus T30M 3 Ha
T300M 3 Ha oTKA. O-o O - AP
OTK/IIOYEHME BbIKAOYATENSA
BBog, cpabaTtbiBaHWS NepBOM CTyNeHu
PM 1 Ha oTKA. O-™ O - 3aWMTbl NO HaNpPaBAEHUIO MOLLHOCTM Ha
OTK/IIOYEHME BbIKAOYATENSA
BBog, cpabaTtbiBaHWS BTOPOK CTyNeHU
PM 2 Ha oTKA. O-o O - 3alMTbl NO HaNPaBAEHUIO MOLLLHOCTA Ha
OTKIOYEHME BbIKAOYaTENA
Bsog cpabatbiBaHusa 3MH 1 Ha
3MH 1 Ha oTKA. O-o O - Acp
OTKIOYEHME BbIKAOYaTENA
Bsog cpabatbiBaHusa 3MH 2 Ha
3MH 2 Ha oTKA. O-o O - Acp
OTKIOYEHME BbIKAOYaTENA
Bsog, cpabatbiBaHus 3MH Ha oTKAtOYEHME
3MH Ha oTKA. O-o O - ACP
BbIK/tOYaTENA
Bsog, cpabatbiBaHua 3APB Ha
3APB Ha OTK. O-o O - Acp
OTKIOYEHME BbIKAOYaTENA
Bsog, cpabatbiBaHua 3KH 1 Ha
3KH 1 Ha oTKA. O-o O - Acp
OTKNIOYEHME BbIKAOYaTENA
BBog, 6/10KMPOBKM ONEepPaTUBHOIO
bn.onep.sKkn.oT
a3 O-™ O - BK/IIOYEHMSA BbIKAKOYATENSA NPU
- CpabaTbiBaHMM 3aLUUT
BBoz, HanMumA HanpsAxXeHna obpaTHOM
U2 Ha 6n.0nep.BK. O-o O - nocseA0BaTebHOCT Ha BIOKMPOBKY
ONepaTUBHOIO BKAOYEHMA BbIKAOYaTENS
YcTaBKa no HanpsaxeHWo obpaTHOW
Onep.Bkn. U2> 5-30 5 1 nocnenoBaTeIbHOCTU 3anpeTa
onepaTMBHOrO BKAOYeHuA, B
3U0 Ha BBOA, HaNNUMA HANPAXKEHNA HYNEBOM
O-o O - nocseA0BaTebHOCTN Ha BNOKMPOBKY
6n.0nep.BKA.
ONepaTUBHOIO BKAOYEHMA BbIKAOYaTENS
YcTaBKa N0 HANPAXKEHWUIO HY1eBOM
Onep.skn. 3U0> 5-60 10 1 nocnefoBaTeNIbHOCTU 3anpeTa

OnepaTMBHOIO BKAKOYEeHMUA, B
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Tabnunua 3.56 — Jlornyeckme curHanol GyHKLMMU COCTOAHMA 3aLUNUT

Tun HanvmeHoBaHue N
KommeHTapum
CUrHana CUrHana
MycKkoBOM OpraH No HanpAXeHUo 0bpaTHOW Nocief0BaTENbHOCTH
no MO Onep.skn. U2>Y 3anpeTta onepaTUBHOIO BKAOYEHUA
MycKkoBOM OpraH No HanpAXeHUO HYNeBOW NOCAeA0BaTE/IbHOCTM 3aMnpeTa
MO Onep.skn. 3U0>Y OnepaTMBHOrO BKAKOYEHNA
OTKn. oT BH3 c YPOB OTKNtOYEHME BblK/tOYaTe 1A OT BHELIHEeN 3aluTbl ¢ Aenctemem Ha YPOB
N’x OTKA. oT BH3 6e3 YPOB | OTK/AtoYeHMe BbIKAOYATENA OT BHeLWHel 3awmTbl 6e3 aelicteusa Ha YPOB
Bnok. onep. BKA. BnokmpoBaHWe onepaTUBHOIO BKAKOYEHUA
CpabatbiBaHue A3/[ CpabartbiBaHue A3/
CpabatbiBaHune ATO CpabatbiBaHue ATO
Myck TO 1 Myck TO 1
CpabatbiBaHne TO 1 CpabatbiBaHue TO 1
Myck MT3 1 Myck MT3 1
CpabatbiBaHne MT3 1 CpabatbiBaHne MT3 1
Myck 3N 1 Myck 3N 1
CpabatbiBaHue 3MM 1 CpabatbiBaHue 3M 1
Myck 3N 2 Myck 30N 2
CpabatbiBaHue 30 2 CpabaTtbiBaHue 3[1 2
CpabatbiBaHue 313 CpabaTbiBaHue 343
Myck T30M 1 Myck T30M 1
CpabatbiBaHue T30MN 1 | CpabaTtbiBaHune T30M 1
Myck T30M 2 Myck T30M 2
CpabatbiBaHue T30l 2 | CpabaTtbiBaHune T30M 2
Myck T30MM 3 Myck T30M 3
CpabatbiBaHue T30l 3 | CpabaTtbiBaHune T30M 3
Myck 3033 Myck 3033
CpabaTbiBaHue 3033 CpabatbiBaHue 3033
Myck 3033 3U0 MycKk cMrHanusaunm Haanuma Hanpaxenma 3U0
Bxopa, Myck 3033 310p Myck 3033 no pacyeTHOMY TOKY Hy/1IeBOM NOCNEA0BaTENbHOCTU

CpabaTbiBaHue 3033

310p CpabatbiBaHue 3033 no pacyeTHOMY TOKY HY/IEBOM NOCnen0BaTe/IbHOCTH
Myck 833 MycK 3aWmTbl OT ABOMHbIX 3aMbIKaHWI HA 3EMJTHO

CpabatbiBaHue /1833 CpabaTbiBaHMe 3alMTbl OT ABOMHbIX 3aMbIKaHWUIM Ha 3eMJIIO

OTkntoyeHne TM

CpabaTbiBaHMeE TEN/IOBOM 3aLWUTbI HA OTK/IIOYEHUE

TM Bnok. BKA.

CpabaTbiBaHWe TENN0BOW 3aLWMTbl Ha 6I0KMPOBaAHME ONEPATMBHOTO
BK/IIOYEHMSA

CpabatbiBaHue OKI

CpabatbiBaHWe GYHKLMM OrpaHNYEHMA KOJIMYECTBA NYCKOB

CpabatbiBaHue 330N CpabaTbiBaHMe 3aWMTbl OT 3aTAHYTOrO NycKa ABuratens
CpabatbiBaHue 36P CpabaTbiBaHue 3aWwmTbl OT 6JIOKMPOBKKM poTOopa

CpabatbiBaHMe MUHT3 | CpabaTbiBaHWME MUHUMAbHON TOKOBOM 3aLLMTbI

Myck PM 1 MycK nepBoi CTyNeHM 3aLmTbl NO HAaNPaBAEHMIO MOLLHOCTH
CpabatbiBaHue PM 1 CpabaTtbiBaHWe NepBOW CTYNEHM 3aLLMUTbI NO HaNpPaBAEHUIO MOLLLHOCTH
Myck PM 2 MycK BTOPOI CTYNEHM 3aLWLMTbI MO HAMPaBAEHUIO MOLLHOCTH
CpabatbiBaHue PM 2 CpabaTtbiBaHWe BTOPOM CTYNEHM 3aLLMTbI MO HANPABAEHMUIO MOLLHOCTU
Myck 3MH Myck 3MH

CpabaTtbiBaHue 3MH CpabartbiBaHue 3MH

Myck 3MH 1 Myck 3MH 1

CpabatbiBaHne 3MH 1 | CpabatbiBaHue 3MH 1

Myck 3MH 2 Myck 3MH 2
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MpopgonxeHne Tabanubl 3.56

Tun HavmeHoBaHue KommeHTapuii
CUrHana CUrHana
CpabatbiBaHne 3MH 2 | CpabatbiBaHue 3MH 2
CpabaTbiBaHne 3MH
BHELL. CpabartbiBaHue rpynnoeoit 3MH
Myck 3MNB Myck 3MNB
CpabaTtbiBaHue 3B CpabartbiBaHue 3B
CpabatbiBaHue 3APB CpabatbiBaHue 3APB
Myck 3MnN Myck 3Mn
CpabatbiBaHue 3N CpabartbiBaHue 310
Bxoa | CpabatbiBaHue 3KH 1 CpabatbiBaHue 3KH 1
Myck AYPI Myck AYPI
Myck AYPII Myck AYPII
CpabaTbiBaHne AYP CpabatbiBaHune AYP
CpabaTbiBaHne AYP
BHeLl. CpabartbiBaHue BHewHero AYP
Myck PY F> MNycK 3aWnTbl OT MNOBbIWEHUA YacTOTbl
Myck PY F< MNycK 3alWnTbl OT CHUXKEHMA YaCTOTbI
Cbpoc curHanmsaumm Cbpoc curHanmsaumm
MyckK 3awmT Myck 3awmT
Bbixoz, OTKntoyeHme c YPOB OTKAtOYEHME BbIKAOYaTeNA ¢ aencramem Ha YPOB
OTkAtoYeHue oT 3alwmT | CpabaTbiBaHMe 3aLLWUT HA OTK/OYEHUE BbIK/IOYATENSA
BiIoKMpoBKa onep. BKA. | BIOKMPOBKa ONepaTMBHOIO BK/IOYEHUS BbIKAKOYATENA
Y KoadpduumeHT Bo3spaTa He meHee 0,93
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3.30 YnpaBneHue BblKkAOYaTenem

3.30.1 dyHKUMOHANIbHbIE CXEMbl ANTOPUTMOB BKJIOYEHWA W OTKAKOYEHMA  BbIKAKOYATENA
npeacrasneHbl Ha pucyHke 3.38. HacTpanBaemble napameTpbl GyHKUMM YNpaBAeHMA BblKatovaTenem
npueeaeHsl B Tabauue 3.57, BxogHble U BbIXxoAHble cCUrHanbl — B Tabauue 3.58.

.

OI'IepaTMBHOB BKﬂIOHeHM(%i

BknioveHue ot AI'IBj

| S
\ Brritoverue ot HAI‘IB)* >—( BrtoyeHne BIKI. J
—R
\ Brnioverne ot YAMB BHEL@*
.
21
\ ‘Koman,qa OTKITIOMEHN
A
TeKn.makc.
>1 —
= Beoa umn. ynpasn.
r /y p
-
\’\’\ Brok. BknioveHns } -

N
kBKmoqume 3abnokMpoBaHo
e

\ '\'\ [oToBHOCTL NpUBOAA

‘ HewncnpaBHOCTb BbIKN

\f"\_‘ PMB }

( >

\ OnepatueHoe OTKFIIOHeHM%i 21 r -
. L KomaHpa oTknoveHmns ‘

( OTknioveHune ot 3au.wlrj—

0,01¢

! b7y S |

OTKMOYEHNE BbIKI.

4 &
~ 01c TR
\\\ PMoO ] | ‘

A

b
“\.\ Bnok. oTknoveHus
.

Beog umn. ynpaen.
/V p

PucyHoK 3.38 — dyHKUMOHANbHAA CXeMa anropuTMa ynpaBaeHMA BblKAKOYATEIEM

Tabnuua 3.57 — MapameTpbl GYHKUUM YNPaABAEHUA BbiKAOYaTENEM

HanmeHoBaHue dwvana3oH 3Ha4yeHune no LWar .
KommeHTapun
YCTaBKU N3MeHeHuA YMONYAHUIO | U3MEHEHUA
MaKcumanbHO AONYCTUMOE Bpems
TBK.MaKC. 0,10 - 10,00 1,00 0,01 Aony P
BK/IIOYEHUA BbIKAOYaATENA, C
MaKcumanbHO AONYCTUMOE Bpems
ToTkA.MaKC. 0,10 - 10,00 0,30 0,01 pony P
OTK/IIOYEHUA BbIKAKOYaTeNs, C
BBOA, MMMYNbCHOrO perKnma ynpasaeHus
Bsoa Mmn. ynpas. O-™ O - A Y P ynp
BblK/tOYaTENIEM
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Tabnunua 3.58 — Jlornyeckme curHanbl GyHKLMM YyNPaBAEHWUA BbIKNOYATENEM

Tun HavmeHoBaHue o
CUrHana CcuUrHana Kommenrapui
PMB Pene nonokeHua BbIKAOYATENA — BKOYEHO
PMo Pene nonoxkeHua BbIKAOYATENA — OTKAKOYEHO
’\'\ Bnok. BKAtoveHUA BnoknMpoBaHMe BKIOYEHUA BbIKAOYaTENA
Bnok. oTKAto4YeHUA BnokMpoBaHMe OTKAKOYEHMA BbIKAOYaTenA
[oTOBHOCTb NpMBOAA CurHan rotToBHOCTU NPMBOAA K BKIIOYEHMIO BbIKAOYaTENA
BkntoueHwne ot AlNB BkntoueHume BbikAtoUvaTens oT pyHKumm AMB
BkntoueHune ot YATB BkntoueHume Bbikatoyatena ot HAIB
BkntoueHune ot YATB
BHeLl. BKkntoueHume BbikAoYaTena ot BHewHero YAMB
Bxos, OnepaTtuBHoe
BKAOYEHUe CurHan onepaTtMBHOIO BKAKOYEHMA BbIKAtOYaTeNs
OnepaTtuBHoe
OTK/AKOYEeHue CurHan onepaTtMBHOrO OTKAKYEHMA BbIKAOYaTeNA
OTKnoyeHune oT 3awmT | CpabaTbiBaHWe 3aWMT Ha OTK/IOUYEHME BbIK/OYaTeNA
HencnpaBHOCTb BbIKA. HeuncnpaBHOCTL BbIKItOYaTENA
BkntoueHwme BbIKA. CurHan BKNOYEHMA BbIKAOYATENA
BkntoyeHune
Buixog | 33670KMPOBaHO BkntoueHume BbiKoUYaTeNa 3a610KMpoBaHO
KomaHgaa oTkntoveHna | KomaHaa Ha OTKAoYeHMe BblKAoYaTena ot GyHKLUNIM yCTPOICTBa
OTKNOYEHME BbIKA. CurHan oTKAKYEHMA BbIKAOYaTENA

3.30.2 B ycTpoicTee
BbIK/IlOYaTENSA.

3.30.3 YctaBkamun «TBKA.MAKC.» U «TOTKA.MAKC.» 33[aeTCA MAKCMMANbHO A0MNYyCTMMOE Bpems
BK/IIOYEHMA U OTKAKOYEHMA BbIKAOYATENA COOTBETCTBEHHO. [pPU MMNYNbCHOM peXKMMe YnpaBieHuA
AAHHbIMM YCTaBKaMM OrpaHUYMBAETCA BPEMA MMMY/IbCOB BKAKOYEHMA N OTKIOYEHUA BbIKAOYATENA.

Mpn ANUTENbHOM BKIKOYEHUW UM OTKAKOYEHWUWU BbIKAOYATENA (A0Nblle 334aHHOM0 BPEMEHM)
dbopMUpyeTca CMrHaN HeUCNPaBHOCTM BbiKatodaTensa (n. 3.31).

peannsoBaHa ¢YHKUMA  OJIOKMPOBKM  MHOTOKPaTHbIX

BKAOYEHUM
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3.31 ilnarHocTuKa BbiKAOYaTensa

3.31.1 dyHKUMOHANbHAA CXemMa AMArHOCTUMKM BbIKAKOYATENs MNpeacTaBneHa Ha pucyHke 3.39.
HacTpanBaemble napameTpbl GYHKLNM ANArHOCTUKM BbIKOYaTeNsA NpuBeaeHbl B Tabanue 3.59, BxogHble
N BbIXoAHble curHanbl — B Tabaunue 3.60.

[\0 PMB TH ~
4'-% N
" — | L HeuncnpagHocTtb LIY
[“" PMNO /
~ L Too , |
[ \‘ FOTOBHOCTb npuaonaJ > — . ‘K HewucnpaBHoCTL NpuBoaa
— e
[ Fpa6aTb|BaHme YPOB S
1 HeucnpaBHOCTb BbIKN.
E— R
[ BKntoueHNe BbIKI. F & TBM‘KC- (
— y L OTKa3 BKIIOYEHNS
[“'\ PM1B J—
{ OTknioueHme BbIKJ'I.P & TOM’IKC- N
— } OTkas oTkno4eHns
["\' PMO . A
/
{ ‘Cﬁpoc ceranmsauwﬁ‘
- /
["0\ PMB e & R
~ I S &
[ . PMO Beoga dukcaumm CO
& —R | Camonpou3sBsonbHoe oTKI.
—q
[ Cbpoc cmrHanmsaumvni 2
05¢
[ OTKIIoUEHME BLIKT. | Pt
- N CurH. no pecypcy p N
IA~ 1 - | MO Pecype< | Huakuii pecypc Bk,

B |[——
IC [PECYPCIS3 Mex. pec.

Kom. pec. (IH)
Kom. pec. (IHO)
IH

IO
ToTkn.
Tekywwmit pecypc
Pecypc<

S/

PucyHok 3.39- cDYHI-(LI,I/IOHZ:U'IbHaFl cXeMa anropntma AnarHoCTuKuM BblKIKOYaTENA
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Tabaunua 3.59 — NapameTpbl PyHKUUM AMATHOCTUKM BbIKIOYATENA

HanmeHoBaHMe

dnana3oH

3HayeHue no

Lar

KommeHTapuii
YCTaBKM U3MeHeHusA YMOJIYAHUIO | UBMEHEHNA
YcTaBKa No BpeMEHW AMarHOCTUKN
THUY 0,10-10,00 5,00 0,01 NCNPaBHOCTM Lenen ynpaBieHus
BbIKNOYaTENEM, C
MaKcumanbHO AONYCTUMOE BPeEMA
TrotoB 0,10-30,00 10,00 0,01 dOpMUPOBAHUA CUTHANA TOTOBHOCTM
BbIKNtOYaTeNs, C
BBOZ UKCaLMN CO O0- 0O i Beoz dMKcauMm camonponsBo/ibHOO
OTK/IHOYEHUA BbIKAKOYATENA
MaKcumanbHO AONYCTUMOE BPeEMA
TBKI.MaKC. 0,10-10,00 1,00 0,01 BK/1IOYEHMA BbIKAKOYaATENA, C
(n.3.30.3)
MaKkcMmanbHO AONYyCTUMOE Bpems
ToTKN.MaKc. 0,10-10,00 0,30 0,01 OTK/IIOYEHUA BbIKAOYATENA, C
(n.3.30.3)
M S
Mex. pec. 0 — 100000 50000 1 €XaHN4YeCKMN pecypc BblKAKOYATENA,
umkn BO
K "
Kom. pec. (IH) 0 — 100000 50000 1 OMMYTAUMOHHbIN pecypc BblKaoYaTenA
npu HOMMHANbHOM TOKe, unKkn BO
KoMMYyTaUMOHHbIN pecypc BbiKaoYaTenn
Kom. pec. (IHO) 0-500 100 1 NpPU HOMUHa/ILHOM TOKe OTK/oYeHus,
umkn BO
IH 0,50 -500,00 5,00 0,01 HomWHanbHbIN TOK BbikAtoYaTens, A
H >
Ho 1,00 — 5000,00 20,00 0,01 OMWHA/IbHbIN TOK OTKAOYEHUA
BbIKAtOYaTena, A
n
ToTkA. 0,01-0,50 0,05 0,01 OJIHOE BpPEMSA OTKAKOYEHUA
BbIKNtOYaTeENS, C
. TeKyLLMIiA OCTAaTOUHbIV pecypc
Te ecypc 0-100 0 1
KyLmn pecyp BbIKAtoYaTena, %
Pecypc< 1-99 15 1 YcTaBKa CMrHaNn3aLUnm CHUXeEHUA )
OCTATOYHOrO pecypca BbikAoYaTens, %
B
CHrH. o pecypcy O0- 0 i BOZ CUTHANMN3AUUN CHUMKEHUA

OCTaTOYHOrO pecypca BbiKaYaTens
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Tabaunua 3.60 — Jlornyeckme curHanol GyHKLMU ANATHOCTUKM BbIKAOYaTENA

Tun HanmeHoBaHue N
CuUrHana CuUrHana KommerTapuit

no Mo Pecypc<? MyckoBoW opraH pyHKUUKM pacyeTa pecypca BblKkao4vaTens
PMB Pene nonokeHua BbIKAOYATENA — BKIOYEHO

’\'\' PMo Pene nonokeHua BbIKAOYATENA — OTKAKOYEHO
[OTOBHOCTb NpUBOAA CurHan roToBHOCTU NPUBOAA K BKJAKOUYEHMIO BbIKAOUYATENSA
CpabaTbiBaHne YPOB CpabaTbiBaHne YPOB

B BKntoueHme BbIKA. CurHan BKOYEHMA BbIKAOYaTeENA

Xoh OTKAKOUYEHME BbIKA. CurHan OTKIOYEHMA BbIKIOYaTeNA
Cbpoc curHanmsauum Cbpoc curHanmsauymm
HeuncnpasHocTb LY HencnpaBHOCTb Lenein ynpasB/ieHus BblKtoyaTenem
HeuncnpaBHOCTb
npuBoa HeuncnpaBHOCTb NpuBOAa BbIK/OYaTENA
OTKa3 BKAOYEHMA OTKa3 BKAKOUYEHMA BbIK/IOYATENA — KOMAHAA BKAOYEHMA HE BbINOAHEHA
Bbixog, | OTKa3 oTKAOYEHUA OTKa3 OTKAOUYEHMA BbIK/IOYaTENIA — KOMaH4a OTK/IIOYEHMA HE BbINOJIHEHA
HencnpaBHOCTb BbIKA. HencnpaBHOCTb BblKAKOYaTENA
CamonpounssosibHoe
OTH. OTKAOYeHKe BblKkAtoYaTena 6e3 KoMaHAabl yNpaBieHus
Hu3KKUIA pecypc BbIKA. HW3KKnit ocTaToYHbIN pecypc BbiKIOYaTeNs
Y KoapduumeHT Bosspata 1

3.31.2 PacuyeT «M3pacXxo40BAHHOrO» pecypca BblKAKOYATENA OCYLLECTBAAETCA B COOTBETCTBUU C

dbopmynamu:
- NPU MakcuManbHom pasHOM ToKe He Honee HOMUHaANbHOMO TOKA BbIK/OYaTeNA:

Imakc

KP=MP - (T} b (3.9)

- Npn MaKCMma/ibHOM d)a3HOM TOKE B Auana3oHe OT HOMWHAJ/IbHOIO TOKa BblK/AKO4YaTeNnAaA A0
HOMWHA/IbHOTO TOKa OTK/TIOYEHUNA BbIK/THOYATENA!

ln(l:q}:;c)
KP(L) \ in(lne
KP = KP(1,,) -(—KP((,HO))) (), (3.10)

roe KP — n3pacxooBaHHbIM pecypc BbikaovaTens, %;
MP — mexaHW4YeCKui pecypc BblKItoYaTeNa (3a4aeTca ycTaBkomn);
KP(IH) — KOMMYTaLMOHHbIM pecypc BbIK/IOYaTENA NPU HOMUHANbHOM TOKe (3aZaeTca yCTaBKoMn);

KP(IHO) — KOMMYTaLMOHHbIN PEeCcypc BbIKAOYATENA NPU HOMWHA/IbBHOM TOKE OTK/oYeHUA (3agaeTtca
yCTaBKOW);

IMaKc — MakcMManbHbIN U3 Tpex ¢pasHbIX TOKOB, A;

IH — HOMWHaNbHbIN TOK BbIKAtOYaTeNA (3a4aeTcsa ycTaBkol), A;

I[HO — HOMMHANbHbIN TOK OTKNKOYEHMSA BbIKNOYATENA (3343eTcA ycTaBKom), A.

3.31.3 PacyeT OCTaTOYHOro pecypca BbIKAOYATENA OCYLLECTBAAETCA MPU KAXO0M OTKAOYEHUU
BbIKAOYATENA  NyTem  BblYMTAHMA M3 TEKyLero pecypca  BblKA4YaTenA  pPacCYUTAHHOro
«M3pacxof0BaHHOroO» pecypca.

3.31.4 MNpw OTKAKOYEHUM BbIKAKOYATENA C TOKOM IMAKC > |HO OCTaTOYHbIN pecypc BbiKAOYaTeNA
CHUXKaeTCa A0 HyAA.
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3.32 KOHTpONb U3MepUTENbHbIX Leneit HanpaxeHua (KLH)

3.32.1 dyHKuMoHanbHaAa cxema KUH npeacraBneHa Ha pucyHKke 3.40. HacTtpauBaemble
napameTpbl KUH npusegeHsbl B Tabanue 3.61, BXoAHbIE U BbIXOAHbIE CUTHANbI — B Tabanue 3.62.
Beog KLiH no U
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UBC =—— t 21 :
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uBG | " & R —  CpaGatbisanue KLIH J
MAX|©3  10B - .
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L &
Beoa MrH. cpab. KLIH L 21
a ) u

10¢c O

g | 11O KUH diA> %T
d 5 10%

10¢c

Mo KUH dIB>
IB BB L H It

dl 3 10%

10¢
C BB --f- nommm%
dl 155 10%

.
‘Cﬁpoc curranmsaumm|

.
UAB |/~ 1O KUH Un> &

{ MINJ©S:  80B | [
LBA - | MO KUH u2< |

U2 i3 5B

S/

N
’\',)\' HewcnpaBHoCTb THJ &

", Brok. KUH | o

[ N nok. KLi ]

PucyHok 3.40 — dyHKUMOHaNbHaA cxema anroputma KUH

Tabnuua 3.61 — MapameTtpbl KUH

HanmeHoBaHue dnana3oH 3HayeHue no LWar .
KommeHTapui
YCTaBKM N3MeHeHuA YMOJYQHUIO | U3SMEHEHUA
B KLUH
Bsoz KLIH no U O0-© 0 i Bog KUH no nsmepaembim
HanpAXXeHnAM
KLH Tep 0,1-20,00 1,00 0,01 YcTaBKa No BpemeHu cpabatbiBaHUS
KUH, c
B . 6.
KET_"D' M. cpa O-™ O - Beog KLLH 6e3 BblaepKKM BpemMeHU
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Tabnunua 3.62 — Jlornyeckue curHanol KLLH

Tun HanmeHoBaHue o
KommeHTapum
CuUrHana CcuUrHana
Nno KUH Un<Y MycKOBOWM OpraH CHUXEHWUA IMHENHbIX HanpsaKeHn dyHKumm KLUH
MO KUH U257 MycKoBOWM opraH NoBbIWEHMA HanNpAKeHMA obpaTHOM
nocnegoBatenbHoOCTN GpyHKuMm KLH
Mo KUH dIA>? MycKoBoW opraH npupateHuns Toka ¢asbl A ¢pyHKumm KLH
no Nno KUH dIB>Y MycKoBoOW opraH nNpupaLeHns Toka dasbl B pyHKummn KUH
Mo KUH dic>? MycKkoBoW opraH npupatleHuns Toka ¢assl C pyHKummn KUH
Nno KUH Un>? MycKoBOWM opraH NoBbILWEHMA IMHENHbIX HAaNpsaXeHnn pyHKummn KLUH
MO KLH U2<Y MycKoBOM OpraH CHUXEHMA HanpAXKeHMA 06paTHOM Nocien0BaTeIbHOCTH
dyHKunm KUH
Pabota asuratens CurHan paboTbl asuraTtens
’\'\ HeuncnpasHoctb TH CurHan HemncnpasHocth LUH
bnok. KUH bnokmposaHue KUH
Bxog | Cobpoc curHanumsaumm C6poc cuMrHanmsaumm
Bbixo Myck KUH Myck dyHKumm KLH
A CpabaTtbiBaHue KLH HencnpaBHOCTb M3MePUTENbHBIX LLeNel HanpaAKeHUs
Y KoapduumeHT Bo3spata He bonee 1,07
2 KoadpduumeHT BozspaTta He meHee 0,93
3 KoadpduumeHT sosspara 1

3.32.2 dyHKuma KUH cpabaTtbiBaeT ¢ BblAEPKKOM BPEMEHMU:
- MPU CHUMKEHWUM BCEX JIMHENHbIX HAaNpaXeHnn Hke 10 B npu nogKNHOYEHHOM UCTOYHUKE NMUTAHUA
K WKWHam. Hannume noaKNHUYeHHOro MUCTOYHMKA MUTAHUA KOHTPOJIMPYETCA MO Ha/NMYUIO TOKa 4yepes
npucoeaHeHune;
- NPV NOBbILLIEHUUN HaNPAXKeHUA obpaTHOM NnocneaoBaTeibHOCTU Bbilwe 10 B.
3.32.3 MporpammHbIM Kao4yom «BBop, mrH. cpab. KUH» BBOAMTCA KOHTPO/Ab TOKOB A5
cpabatbiBaHuAa KLUH 6e3 BblaepKKK BPpEMEHN.
3.32.4 ina cpabaTbiBaHMs ¢yHKUMM KUH 6e3 BbloepXKn BpemeHu npeaycMOTPeH BXOAHOM
NOAKNOYAEMbI NIOTUYECKMIA curHan «HemncnpaBHOCTb TH» (Hanpumep, ANA NOAKAOYEHUA KOHTAKTOB
NONIOXKEHNSA aBTOMATMYECKOrO BbiKAtoYaTena LH).
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CUIHa/bl aATOPUTMA CUIHAN3aUMM NpUBEeAEHbI B Tabnunue 3.64.

Y

3.33 dyHKLUUM cUrHanmnsauum

3.33.1 dyHKUMOHaNbHAA CXema alaroputma CUrHaaMsauMm npeactaBseHa Ha pucyHke 3.41.
HactpanBaembie napameTpbl GYHKLUN CUTHANU3ALMN NpUBeAeHbI B Tabanue 3.63. BxoaHble 1 BbIxogHble
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PucyHoOK 3.41 a) — DyHKUMOHAIbHAA CXEMA a/ITOPUTMA CUTHAIM3aLNN
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PucyHoK 3.41 6) — dyHKUMOHaNbHAA CXeMa aNropMTMa CUrHan3aumm
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3MH 1 Ha oTKn.

CpabartbiBaHue 3MH ﬂ
3MH 2 Ha oTkn.

CpabartbiBaHve 3MH 2w

PM 1 Ha oTkn.

CpabatbiBaHne PM ﬂ
PM 2 Ha oTkn.

CpabaTbiBaHue PM 2

CpaGatbiBaHne 3APB SAPB wa oTkn.

CpabartbizaHne 3033 3U&

CpabartbiBaHue 3KHJJ 3KH 1 Ha orkn.

B

CpabaTtbiBaHune YPO.j

J

Cpa6atbiBaHne PY Fj

Cpa6atbiBaHue PY

y
7

BbiBog npeaynp.PM4

Cpabatbisanue PMNY dF/dtj

Beisog npeaynp.PCH

CpabatbisaHue PCY dF/dt%

.

HewcnpasHocTb LIY ]

\

HewucnpasHocTs Npueoaa )

1

OTKa3 BKIOYEHUS ]

<

OTKa3 OTKIIOYEHNS )

<

Camonpou3BomnbHoe on(nj

‘

Huskuin pecypc Bb"‘”j

<

CpabaTtbiBaHne KLI,H%
T

CpabaTtbiBaHve KL| )

Y Y Y Y YT YT YT Y Y Y Y Y Y Y Y Y Y Y —

Henpag. thasvposatue j

"w

N

BeiBog npeaynp.cgasup.
~L

Brew. npeaynp. |

\

‘Cﬁpoc cmrHanMsauva

PucyHok 3.41 B) — PyHKLUMOHANbHAA CXEMA aITOPUTMA CUTHAIN3aLUmK

Mpeaynpexaexve
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Tabaunua 3.63 — NapameTpbl PyHKUUM CUTHANNZALUN

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM N3MeHeHuA YMONYAHUIO | U3SMEHEHUA
BnoK. curH. aBT. O-® 0 BnokMpoBaHWe curHanmnsaumm
BK/. ABTOMATMYECKOTO BKAOYEHUA
bn.aBap.oTkAN. Npu BnokMpoBaHWe curHanmnsaumm
O-o O - o

AYP ABapPUMHOro oTKAtoYeHUA npu AYP
BbiBog, O-® 0 BbiBOA, CMrHaNM3aLMMN HEMpPaBUJIbHOTO
npeaynp.dasmp. $asmposaHua
BbiBoA, O0-® 0 BbiBog, aeiicteusa PMY Ha
npegynp.PMY npeaynpeanTenbHyto CUrHanmnsaumo
BbiBoA, O0-® 0 BbiBoa, peicteusa PCY Ha
npegynp.PCY npeaynpeanTenbHyto CUrHanmnsaumio

Tabnunua 3.64 — Jlornyeckue cUrHanbl aropuTMa CUrHanmsaumm

Tun

HammeHoBaHue

KommeHTapui
CUrHana CUrHasa
PMNB Pene nonoxkeHua BbIKAOYATENA — BKJIHOYEHO
PNO Pene nonoxkeHua BbIKAOYATENA — OTKAIOYEHO
“» OTkAn. oT BH3 c YPOB OTKAOYEHME BbIKAOYATENA OT BHELHEN 3aWwmThl € gelicteuem Ha YPOB
x OTKA. oT BH3 6e3 YPOB | OTKAtOYEHME BbIKAOYATENA OT BHELWHeN 3awmnTbl 6e3 gencrtens Ha YPOB
Bnok. Asap. OTKA. CurHan 610KMpPOBaHMA CUFHAIM3ALLMN aBAPUIAHOTO OTKAOYEHMUA
BHew. npeaynp. BHewWwHWIA curHan cpabaTtbiBaHMA NpegynpeanTenbHON CUrHANM3aLMK
CpabartbiBaHue A3/ CpabatbiBaHue A3
CpabatbiBaHue ATO CpabatbiBaHune ATO
CpabatbiBaHne TO 1 CpabatbiBaHne TO 1
CpabatbiBaHne MT3 1 CpabatbiBaHne MT3 1
CpabatbiBaHue 343 CpabatbiBaHue 343
HeuncnpasHocTb 313 HeuncnpasHocTb 3113
CpabatbiBaHue 3MM 1 CpabatbiBaHue 3M 1
CpabartbiBaHue 3 2 CpabatbiBaHue 3 2
CpabatbiBaHune T30M 1 | CpabatbiBaHMe T30M 1
CpabatbiBaHune T30M 2 | CpabaTtbiBaHuMe T300M 2
CpabatbiBaHune T30M 3 | CpabaTtbiBaHMe T300M 3
CpabatbiBaHue 3033 CpabaTtbiBaHne 3033
CpabatbiBaHne 3033
Bxog 3U0 CpabaTbiBaHWe CUTHANM3aUMWU Hannuma HanpsakeHua 3UO
CpabatbiBaHne 3033
310p CpabatbiBaHne 3033 no pacyeTHOMY TOKY HY/IeEBOW NOCAeA0BaTENbHOCTU
CpabatbiBaHue 833 CpabaTbiBaHMe 3aWMTbl OT ABOMHbIX 3aMblKaHWIN Ha 3eMIIO0

OTkntoveHne TM

Cpa6aTbIBaHMe TennoBom 3alNTbl Ha OTKAKO4YEHNE

CurHanmsauma TM

Cpa6aTbIBaHMe TennoBom 3alWnNTbl HA CUTHAaIN3aUUNIO

CpabatbiBaHue 330N

Cpa6aTb|BaHme 3alNTbl OT 3aTAHYTOIO NyCKa ABUraTenA

CpabatbiBaHue 36P

CpabaTbiBaHMeE 3aLLMTbl OT 6JOKMPOBKM POTOPA

CpabatbiBaHne MuHT3

CpabaTbiBaHWE MUHMMAIbHOM TOKOBOM 3aLUTbI

CpabatbiBaHne PM 1

Cpa6aTb|BaHme nepBoﬁ CTyneHu 3aWunTbl N0 HAaNpPaB/I€HNO MOLWHOCTH

CpabatbiBaHne PM 2

Cpa6aTb|BaHme BTOpOI?I CTyneHu 3anTbl N0 HAaNpPaB/1€HUIO MOLWHOCTU

CpabatbiBaHue 3MH

CpabatbiBaHue 3IMH

CpabatbiBaHne 3MH 1

CpabatbiBaHne 3MH 1

CpabatbiBaHue 3MH 2

CpabatbiBaHne 3MH 2
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MpoagonxeHue Tabnnubl 3.64

Tun HanmeHoBaHue KommeHTapui
cuUrHana CUrHana
CpabaTtbiBaHue 3MH
BHeLL. CpabatbiBaHue rpynnosoi 3MH
CpabaTtbiBaHue 3B CpabatbiBaHue 3B
CpabatbiBaHue 3APB CpabaTbiBaHue 3APB
CpabaTtbiBaHue 31 CpabatbiBaHue 30
CpabatbiBaHue 3KH 1 CpabatbiBaHne 3KH 1
CpabatbiBaHune YPOB CpabaTbiBaHne YPOB
BkntoueHune ot AlNB BkntoueHume BbikAtoUvaTens oT pyHKumm AMNB
CpabatbiBaHune AYP CpabaTbiBaHne AYP
BkntoveHne ot HYAMB BrkntoueHue Bbikntoyatens ot HAINB
CpabatbiBaHune AYP
BHeL. CpabaTbiBaHue BHewHero A4P
BkntoveHue ot YATB
BHeL. BrkntoueHue BbikAtoyaTena oT BHelwHero YAINB

CpabatbiBaHue PY F>

Cpa6aTbIBaHMe 3alWnTbl OT NOBbIWEHNA YaCTOTbI

CpabatbiBaHue PY F<

Cpa6aTbIBaHMe 3aWnTbl OT CHUXKEHUA YaCTOTbl

CpabatbiBaHue PMY

Cpa6aTbIBaHMe 3alWnTbl NO CKOPOCTU NOBbIWEHNA HaCTOTbI

Bxoz, dF/dt>
CpabaTbiBaHue PCH CpabaTbiBaHMeE 3aWWUTbI MO CKOPOCTU CHUKEHMA YaCTOTbI
dF/dt>
CpabatbiBaHue KUT HeuncnpaBHOCTb M3MEPUTE/IbHBIX Lienen Toka
OnepaTtuBHOE
BK/OYEHME CurHan onepaTMBHOIO BKAKOYEHUA BbIKAOYATENSA
OnepaTtueHoOE
OTK/IIOYEHME CurHan onepaTMBHOIO OTKAKOYEHMA BbIK/IOYaTeNA
HeucnpasHocTb LY HencnpaBHOCTb Lenei ynpasieHuaA BblKatoYaTenem
HeucnpaBHoCTb
npvesoaa HeuncnpaBHOCTb NpuBOAa BbIK/OYATENA

OTKas3 BK/IlOYEHMUA

OTKa3 BKAOYEHUA BbIKAKOYATENA — KOMaHAA BKAOYEHWUA He BbIMOJHEHA

OTKa3 oTKAo4YEHUA

OTKa3 OTKNOYEHMA BbIKAOYATeNA — KOMAHAa OTKAOYEHMA He BbINOJIHEHA

Camonpoun3BonbHoe
OTK/.

OTKAOYeHKe BblKkAtoYaTena 6es KOMaHAbl ynpaB/ieHUA

Hu3Kkuin pecypc BbIKA.

HW3KMIA OCTaTOUHbIN pecypc BbiKAOYaTeNs

CpabatbiBaHue KLH

HencnpaBHOCTb M3MEPUTENBHbIX LIeNei HanpaXKeHns

Cbpoc curHanmsaumm

Cbpoc curHanmsaumm

BbIKN. OTK/IHOYEH

CurHanmsauma OTKAOYEHHOro NOJIOXKEHUA BbIKItoYaTena

BbIKN. BKAOYEH

CurHanmsauma BKAKOYEHHOrO NOJIOXKEeHMA BblKoYaTena

ABapuiiHOE OTKA.

ABapMﬁHOE OTK/ZIKOYEHUE BbIK/IKOYATENA

Boixos | MpeaynpexaeHune

Mn peaoynpeautesibHaa CUrHaansauma

ABapus CpabaTbliBaHWe aBapUNHOM CUTHAAM3aL MU
CpabaTtbiBaHue
aBTOMATUKM CpabaTbiBaHWe GYHKLUMIA aBTOMATUKK

3.33.2 CMrHanmsauma nonoXKeHUA BbIKAKYaTeNA OCYLW,EeCTBAAETCA C MOMOLbIO ABYX CUTHANIbHbIX
Namn, BKAOYEHHbIX Yyepe3 KoHTaKTbl PMB mn PMO. B page cnyyaes npeaycmaTpuBarOT CUrHaANM3aumio
aBTOMATUYECKUX NEPEKNOYEHNI BbiKAoYaTena. CUrHanbHaa namna roput POBHbIM CBETOM B C/y4ae
onepaTUBHOIO BKAKOYEHUA/OTKNOYEHMA U MUTAET, B C/lyYae aBTOMATUYECKOTO BKOYEHUA/OTKAOUEHUA.

81
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3.33.3 CurHanm3auma OTKAYEeHUA OT 3aWMT OOCTUraeTcA 3a cvyeT MNOAKAYEHUA AamMnbl
OTKNHOYEHHOTO MOJIOKEHMA BbIK/MOYATENA K LUMHKE MMUIalOLWEero CBeTa BbIXOAHbIM pene yCTPOMCTBA
«ABapUMHOE OTKA.».

3.33.4 AnbTepHaTUBHbIM CNOCOOOM CUTHaANM3aLMKM aBTOMATUYECKUX MEPEKIHYEHUN ABNAETCA
KOMMYTUPOBaHME NamMnbl GECKOHTAKTHbIMMU AUCKPETHbIMM BbIXOAAMMU «BbIKA. OTKAOYEH» M «BbIKA.
BK/IOYEH». B 3TOM c/lyyae npuMeHeHWe LNMHKM MUTAIoLLETO CBETA He TpebyeTca.

3.33.5 B ycTponcTBe npeaycMoTpeHo ¢GOpPMUPOBAHNE CUTHANOB aBapPUMHOIO OTK/OYEHUS
BbIKAtoYaTena («ABapuiiHOe OTKA.»), cpabaTtbiBaHMA 3alWMT («ABapua»), cpabaTbiBaHMA aBTOMATUKU
(«CpabaTtbiBaHue aBTOMATUKMN») n cpabaTbiBaHUA npeaynpegutenbHom CUTHaNN3aLUK
(«NMpegynpexxkaeHne»). MNMpu popmmupoBaHmuM curHanos «Asapua» u «lMpegynpexneHne» Ha NNLEBOM
naHenn NyabTa 3aropatoTcA COOTBETCTBYIOLWME CBETOAMOAbI.

3.33.6 Cobpoc curHanmsaumm ocyliectenseTca KHonkoi «CEPOC» Ha NMUEBOM MaHenn nynbta,
KomaHaon ACY nav no BXogHOMY NOAKAOHAEMOMY IOrMYECKOMY CUrHany «Cbpoc curHanmsauum» (cm.
PUCYHOK 3.42).

(& CEPOC ) 21

\DCZ C6poc curHanmaumm - ACY } } C6poc curHanusaumm

P

[\’Q\’ Cb6poc CVIFHanVISaLlVII/ﬂ

PucyHok 3.42 — dyHKUMOHaNbHasA cxema anropmtma cbpoca cMrHannsaumm
3.34 MNepeKntoyeHue rpynn ycraBok

3.34.1 B ycTpoNCTBE peanmM3oBaHO ABE rpynmnbl YCTABOK.

3.34.2 MepeKkntoyeHe Mexagy rpynnamm ycTaBOK OCYLLECTBAAETCA NOAayelt CUrHaioB Ha
noAKAtoYaemMble normyeckme Bxodbl «Fpynna yctaBok 1», «pynna ycTaBoK 2».

3.34.3 lNepeKkntoyeHmne rpynnbl YCTaBOK 6A0KMpPYeTCA Npu Nycke PyHKLUMIA 3aMT U aBTOMATUKM.

3.35 Perucrpauusa cobbitTnii n aBapmii

3.35.1 B ycTtpoicTBe peanvsoBaHa OJYHKUUSA XpPaHEHWSS B 3SHEProHe3aBUCUMOM MamMATU
perucTpupyemsbix cobbITUIA 1 aBapuii.

MogpobHoe onucaHne apxmBoB CObObLITUIA M aBapuil NPUBEAEHO B PYKOBOACTBE MO 3KCMAyaTaLmnm
TPBH.656122.001 P3.

3.35.2 B ycTpolictBe peannsoBaHa PpYHKUMA PErUCTPaLUN U XPAHEHMA B SHEProHe3aBMCUMOM
NamaTM WU3MEPSAEMbIX W PACUYETHbIX MapaMeTPoB CeTU MPU NocAeAHEM aBaPUMHOM OTKAKOUYEHMUU
BbIK/tOYaTENSA.

3.36 OcuunnorpadpupoBaHue aBapUiiHbIX COObITUNA

3.36.1 B ycTpoincTBe peannsoBaHa GyHKUMA ocumMANorpapupoBaHms aBapuUnHbIX cobbiTuii. Myck
ocuunnorpada NPoOUCXo4NT NPU NycKe GYHKLMI 3aWMUT U aBTOMATUKM.

3.36.2 AAnTenbHOCTb OCUMANOrPaMMbl 3343€eTcA YyCTaBKOM «Tocu» (3HayeHMe Mo YMONYaHUIO
5,00 ¢, anana3oH peryauposanus oT 1,00 ao 30,00 c).

3.36.3 CocTtaB ocuunnorpamm npensapuTeNbHO HAaCTPOEH Ha 3aBOAEe-U3rOoTOBUTESIE U YACTUYHO
MOXKeT ObITb MU3MEHEH M0/Ib30BaTeNEM C MOMOLLbIO NporpammHoro komnaekca «KIT.Connect».

3.36.4 MNyck ocuunnorpada ocyuwlecTBaseTcs Npu nycke M cpabaTtbiBaHM OYHKUMIA 3aWMT U
aBTOMATUKMN.

Ona BHewWHero nycka ocuunnorpada npeaycmoTpeH BXOAHOW MNoAKArYaembld curHan «llyck
ocunnnorpadar.
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3.36.5 NogpobHoe onncaHue dyHKUMKM ocumnnorpadpupoBaHma aBapuUiHbIX COObITUIM NpUBEAEHO
B pyKoBoAcCTBe no akcnayaTtaumm TPEH.656122.001 P3.

3.37 ®dyHKUMA nusmepeHun

3.37.1 YctpoiictBo obecneymBaeT M3mepeHUe 1 Bbl4MCAEHNE NAPAMETPOB CETU A5 OTOBpaKeHnA
Ha gucnnee nynbTa, B nporpammHom Komnnekce «KIT.Connect» n gna nepenaum 8 ACY.

3.37.2 MNMepeyeHb M3MepaeMbix NapameTpoB npmeeseH B Tabanue 3.65. OTobpaxkeHune 1 nepegaya
B ACY M3mepsaeMblX U Bbl4MCAEHHbIX MAPAMETPOB CETU OCYL,EeCTBAAETCA ANA NepBON rapMOHUYECKON
COCTaB/IAIOLLEN TOKOB U HANPAXKEHUN.

Tabanuya 3.65 — MNapameTpbl ceTn

HanmeHoBaHue . MNepepava B
KommeHTapum
napameTpa ACY
IA BB Tok ¢a3bl A co CTOpOHbI BBOAa, A Oa
IB BB Tok ¢a3bl B co cTopoHbl BBOAa, A Oa
IC BB Tok ¢asbi C co cTopoHbl BBOAA, A Ja
IAHB Tok ¢asbl A O CTOPOHbI HY/1IEBbLIX BbIBOAOB, A Ja
IBHB Tok ¢asbl B co CTOpOHbI HYyEBbIX BbIBOAOB, A Ja
ICHB Tok ¢asbi C co CTOPOHbI HY/IEBbIX BbIBOAOB, A [a
IA and OnddepeHumanoHblii TOK ¢pasbl A Het
IB ano OnddepeHumanbHblit TOK ¢pasbl B Het
IC and OnddepeHumanbHblit TOK ¢pasbl C Het
IA TOpM ToK TopmorkeHuA dasbl A Het
IB Topm ToK TopmorkeHua ¢pasbl B Het
IC Topm Tok TopmorkeHus ¢dasbl C Het
UAB JNInHenHoe HanpskeHue ¢pas AB, B Ja
UBC JNnHeliHoe HanpsaxeHue ¢a3 BC, B [Ja
UCA JNuHeliHoe HanpsaxkeHue ¢a3 CA, B [Ja
11 ToK npAmMoi nocneaoBaTenbHOCTH, A Ja
12 ToK obpaTHOM nocnegoBaTenbHOCTH, A [a
12/11 KoadpdnumeHT HecMMMETPUKN TOKOB MO 06paTHOM Noc/ief0BaTENIbHOCTH Het
310 ToK HyneBoW NocnenoBaTelbHOCTH, A [a
Bl 310 BbICLUME rAapMOHMKM TOKA HYNE€BOM NOCNeA0BaTENbHOCTH, A [a
310p PacueTHbIN TOK HyNeBOM NocneaoBaTeNibHOCTH, A [a
ul Hanps»keHne npamoi nocnenosaTenbHOCTH, B [a
U2 HanpsaxeHne obpaTHOM nocnegoBaTenbHoOCTH, B [a
3U0 Hanps»keHne HyneBoi nocnenoBaTenbHOCTH, B [a
F YacrtoTta cetu, l'y, [a
P AKTUBHAA MOLWHOCTb, KBT [a
Q PeaKTnBHaa MOLLHOCTb, KBap [a
S [MonHaa mowHOCTL, KBA [a
cos(d) KoaddpuumeHT mouiHocTu Oa
Z1 ConpoTtusieHne Npamoit nocnegoBatesbHOCTU, Om HeTt

3.37.3 1na napameTpoB, nepeaaBaembix B ACY npefyCMOTPEHO yCpeAHEHME N NPOPEXKUBaAHME C
nepuoaom, 3aJaBaemMbiMm ycTaBkon «ACY Tycp» (3HayeHne no ymonuyaHuo 0,50 ¢, Amanas3oH
perynmposaHua ot 0,00 go 5,00 c).
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3.38 CamogmnarHocTuKa

3.38.1 B npouecce 3aKcnayaTauMm yYCTPOMCTBA OCYLLECTBAAETCA HEMNpPepbiBHbIN KOHTPOJIb €ro
paboTocnocobHoCTM.

3.38.2 KoHTponb paboTocnocobHOCTM YCTPOMCTBA ocyliecTBaseTcs no ceetogmony «PABOTA» Ha
JIMLLEBOM NAHeNIM NYNbTA, @ TaKXKe N0 KOHTAaKTaM BbIXOAHOro pese « OTKas».

Mpn BbiABNEHUWN PYHKUMEN CAaMOAMATHOCTUKM HEUCNPaBHOCTU, nNpenaTcTBylowen pabote
ycTpoicTtea ceetoamon «PABOTA» Ha NMUEBOM MaHeNU MynbTa racHeT, KOHTaKTbl BbIXOAHOro pene
3aMbIKaloTCA, CpabaTbiBaHME OCTA/IbHbIX BbIXOAHbIX pene 6i10KkupyeTca.

3.38.3 B ycTpoiicTBe NpeaycMmoTpeHa MHAMKAUMA Hanuuusa onepaTMBHONo NMTaHMA No ceeToamoay
«MUTAHUE» Ha nuueBoi naHenun nynabTa. [Py CHUNKEHUM HANPAXKEHUA ONEPaTUBHONO MUTAHUA HUXKE
(165 + 5) B ceeTtoamnon, «MMTAHUE» racHer.
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NMPUNOXEHUE A
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PucyHoK A.1 — ®yHKUMOHANbHAA cxema anroputma A3
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[ Myck TO 1
IB BB E CpabatbiBaHue TO 1 /J
ICBB|MAX3} TO 11> | (M L
~
A Y
N Brnok. TO 1
26
{ Myck MT3 1 /j
Beog MT3 1
IB BB - L Cpa6 MT3 1
IC BB|MAX 33 MT31 I> I | CpaGarsisanue
Y
N a Brnok. MT3 1
0.1c
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IB BB =/ | e R . A )
IC BB|MAX (53 3L I>

PucyHOK A.2 — ®yHKUMOHAIbHAA CXeMa aATOPUTMa TOKOBbIX 3aLLUT
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PucyHoK A.5 — dyHKUMOHaNbHaA cxema aaroputma TM
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