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HacToslee pykoBoACTBO No 3KkcnayaTaumm TPBH.656122.011-04.01 P31 (aanee — P31) asnaetca
BTOPOM 4YacTblo 06LWEro pyKoBOACTBa MO 3Kcnayataumum TPBH.656122.001 P3 1 npegHa3HavyeHo AnA
03HAaKOMNEHUA C WHAMBUAYANbHbIMU OCOOEHHOCTAMM YCTPOMCTB MUKPOMPOLLECCOPHbIX penenHon
3aWwmTbl M aBToMaTukK KUT-P (manee — ycTpoiicTs), npmBeaeHHbIX B Tabanue 1.

TPBH.656122.011-04.01 P31

Tabaunua 1 — MicnonHeHUa yCTPOMUCTB

HoMuHanbHbIM | TUN AUCKPETHBIX NHTepdelichbl
YcnosHoe HamMeHoBaHWe O603HaveHue BTOPUYHbIN BXO/Z0B nepegayu
TOK AaHHbIX
YHuBepcanbHble Asa R5-485,
KUT-P-A11-12-27-12-11-PY-01 | TPBH.656122.011-04 5A Bx0zb1 220 B ABa Ethernet
100BASE-TX

OnuncaHne 0bWMX TEXHUYECKMX XapPAKTEPUCTUK, KOHCTPYKTUBHOE UCMOJIHEHWE YCTPOMCTBA, €ro
COCTaB, MpPaBWNA 3KCNAyaTauMW, XPaHEHWUA, MOHTA)Ka M TPAHCNOPTUPOBKU MpuBeAeHbl B 0b6wem
pyKoBoAacTse no akcnayataunm TPBH.656122.001 P3.

B HacToAwem P31 npuseneHbl cBegeHUA NO PyHKUMOHAZIbHOMY HA3HAYeHUIO YCTPOMCTBA, ero
OCHOBHblE TEXHWYECKME XapPaKTEPUCTUKM W NapaMeTpbl, NpuHUMMbl paboTbl, cBeaeHuA 06
MHAMBMAYANbHbIX YCNIOBUAX IKCMIyaTaLMKN N TEXHUYECKOTO 0BCNYKUBAHUA.

MepeA aKcnnyaTaumen ycTponcTea HeobXxoAMMO 03HAKOMMUTBLCA € HacToAwMm P31, a TakKe co
cnenyoWwmMmmn 3KCNAYaTauMOHHbIMU AOKYMEHTAMMU:

- pyKoBOACTBO no 3KkcnayaTaumm TPBH.656122.001 P3;

- nacnopt TPEH.656122.001 MC.

Ha nocnepgHel ctpaHuue P31 pacnonaraetca mHGoOpmauma O perncTpaunumnm M3MeHeHun, rae
yKa3saHbl UCTOPUA U3MEHEHWUI HacToAwero P31 u BepcMM BCTPOEHHOFO NPOrPaMMHOro obecrnevyeHus
YCTPOWCTBA, aKTya/ibHble A/1A KOHKPETHOM pefakumm (Homepa usmeHeHus) PI1.

KUT-P-A11-PY-01 4
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B TeKcTe HacToAwero P91 npumeHAtoTca cneaytowme cCokpalleHnsa n ob6o3HavyeHus:
ABP — aBTOMaTM4yeCcKoe BKAOUYEHUE pe3epBa;

AlNB — aBTOMaTUYeCKoe NOBTOPHOE BKAOYEHUE;

ACY — aBTOMaTM3MPOBaHHAA cUCTEMA YNpaBAeHUs;

AY — aBTOMaTUYeCKoe YCKOpeHUe;

AYB — aBTOMaTHKa yNpaBaeHMA BbIK/OYaTEeNIEM;

AYP — apTOMaTMyecKaa YacToTHaA pa3rpysKa;

BK — 610KMpoBKa Npu KavaHUsAX;

BB — BBOAHOM BbIKOYATEND;

Bl — BbICLLIME FAPMOHUKH;

BHP — BoccTaHoBNEHMe HOpManbHOro pexnma nocne ABP;
BO — BKAlOYEHME - OTK/IOUEHUE;

BMO — BcTpoeHHOE NporpaMmHoe obecrneyeHue;

[3 — ANCTaHUMOHHAA 3aWmTa;

O3B — AncTaHUMOHHAA 3alMTa OT ABOMHbIX 3aMbIKaHMUI Ha 3eMJ110;
Y — AnCTaHUMOHHOE yrnpasaeHue;

313 — 3aLMTa OT AYroBbIX 3aMblKaHW;

3MH — 3awWmMTa MMHUMANIbHOTO HANPAXKEHUA;

3033 — 3awmTa oT 0ogHOPa3HbIX 3aMbIKaHU Ha 3EMIO;
309 — 3awmTa oT 06pbIBa Ha3bl U HECUMMETPUMN HArPY3KK;
30 — 3awWwunTa OT NeperpysKku;

3MH — 3awWwmTa OT NOBbIWEHUA HANPAXKEHUA;

3MMN — 3awmTa OT NOTEPU NUTAHUS;

3®P — 3awmTa oT peppope3oHaHCca;

KC — KOHTPO/Ib CUHXPOHN3MA;

K3 — KOpOTKOe 3amMblKaHue;

KH — KOHTpOAb HanpaxXeHus;

KHM — KOHTpOAb HanpaBneHUA MOLWHOCTH;

KP — KOMMYTaLMOHHbIN pecypc;

KC — KOHTPO/Ib CUHXPOHN3MA;

KLUH — KOHTpO/b Lenei HanpsxKeHus;

KUT — KOHTpOAb Lenen Toka;

N3 — nornyeckasn 3awmTa WKH;

MP — mexaHU4ecKkuin pecypc;

MT3 — maKcMmanbHaA TOKOBaA 3alLUTa;

HIM — HyneBaa nocnenoBaTeNIbHOCTb;

033 — oagHOga3HOe 3aMblKaHMe Ha 3eM/IIO;

OMI — onpeaeneHne mecta NOBPeEXAEHUSA;

OY — onepaTUBHOE yCKOpPEeHUe;

MNb — nepekpecTHan 610KNPOBKa;

MO — nyckoBoW oprah;

PALL — pene gewyHTUPOBaAHUSA;

PCH — pene CHMXeHMA YacToTbl;

PABP — paspeweHune ABP;

P3 — penenHan 3awmTa;
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PM — pene mowHoCTY;

PHM — pene HanpaBneHUA MOLLHOCTY;

PTB — pene NonoXeHMA BbIKAOYATENA KBKAOYEHO»;

PMNO — pene NONOXKEHMA BbIKNKOYATENA KOTKAKYEHOY;

PIMY — pene noBbIWEeHMA YACTOTbI;

PC — pene conpotneneHus;

PCH — pene CHMXeHMA YacToTbl;

PY — pacnpegenntenbHoe yCTPOICTBO;

PY — pene yactoTsbl;

CB — ceKLMOHHbIM BbIKAOYATENb;

CO — camonpon3Bo/ibHOe OTK/IIOYEHUE;

TAMB — TpexdasHoe aBTOMaTUYECKOe NOBTOPHOE BK/IOYEHUE;
TH — TpaHcpopmaTop HanpaxKeHus;

THM — TpaHchopmaTop HyNEBOM NOC/1I€A0BaTENIbHOCTH;

TO — TOKOBaA OTCEYKa;

TT — TpaHchopmaTop TOKa;

TTHMN — TpaHcdopmaTop TOKa HYJIEBOM NOC/IeA0BaTE/IbHOCTY;
YMT3 — ycKopeHUe MaKcMmMaibHOM TOKOBOW 3aLMTbl;

YPOB — ycTponcTBO pe3epBMpOBaHUA OTKa3a BbiKIOYaTeNs;
UH — uenu HanpAaXKeHuns;

LY — uenb ynpasneHus;

YATIB —4acToTHOE aBTOMAaTUYECKOE NOBTOPHOE BKAKOYEHME.

KUT-P-A11-PY-01 6
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%’EQMT

1 HASHAYEHME YCTPOMCTBA

YctpoiictBa (cm. Tabnuuy 1) npeagHasHayeHbl A1A BbINOAHEHUA GYHKUMIA penerHon 3aliuThl,
aBTOMAaTUKM M CUTHANU3aLUMM Ha NPUCOEAMHEHMAX BBOAHOMO BbIK/OYATENA, CEKLUMOHHOIO BbIKAOYaTe A

N OTXOAALWMNX NIMHUIA B CETAX C HanpsAXKeHnem 6 — 10 KB.

yCTpOVICTBO npeaHasHa4vyeHoO AnA pa6OTbI Ha NoACTaHUMAX C NepemMmeHHbIm onepatnBHbIM TOKOM B
cXemax C AeWyYyHTUNpPOoBaHUEM I/IEKTPOMAlrHUTOB OTKNKOYEHUNA C ONOJTHUTE/IbHBIM MUTAHUNEM yCTpOﬁCTBa oT

TpaHchOPMaTOpPOB TOKA.

Ha pucyHke 1.1 npuBeaeHbl yNpoLeHHbIe CXeMbl NOAKIIOYEHNSA YCTPOMUCTBA.
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[1) cXema Ha OTXOAALWEN IMHUKU c TpemAa TT e) cxema Ha oTXoAALLEN IMHUKN C ABYMA TT

PucyHok 1.1 — BapunaHTbl NOAKNOYEHUS YCTPOMCTBA
Mpun npumeHeHUM TpexdasHbIX TpexpenenHbix cxem (pucyHkn 1.1 a), 1.1 8), 1.1 1) ) npu gBoHOM
3aMblKaHMM Ha 3eMJ/110, MOKa3aHHOM Ha PUCYHKe 1.2, NPoM30MAET NYyCcK TOKOBbIX 3alWmT «P3 1», «P3 2».
Ecnn BblAEPKKM BPEMEHN AaHHbIX 3aLLMT OAMHAKOBbI, NPOM30NAET OTKAOUEHME 060MX NpUCOeAUHEH .
Mpun TpexdasHoM TpexpenemHom cxeme MNOAKNOYEHUA 3ALLMT ONUCAHHAA cUTyauma byaeT pa3BmMBaTbCA
npu Bcex KOMBMHauuax nospexaeHHbix ¢as (A - B, B - C, C - A). Ecam B ceTn agonyckaetcs pabota npu
HaNMYMM 0AHOPA3HOrO 3aMblKaHMA, OTKIOYEHWE BTOPOTrO NPUCOEAMHEHNA ABNAETCA U3NULLHUM.

| X

P31 P32

AO BO

PucyHok 1.2 - Mpumep ABOMHOrO 3aMblKaHMA Ha 3eMLO

Mpu ncnonb3oBaHMM ABYXPA3HON TpeXpenetHon cxembl MPU ABOMHOM 3aMblKaHUKM Ha 3emto $as
A - B nan B - C nponcxoanT OTKAOYEHUW IMHUKN CO CTOPOHbI 3aMblKaHKUA ¢a3sbl A unm C Ha 3emAto, BTopas
JIMHWA oCTaeTcA B paboTe ¢ oa4HODA3HbIM 3aMblKaHMEM Ha 3eMt0 Ha ¢ase B.

B ycTpoincTBe npeaycMoTpeHa BO3MOXHOCTb NMPOrpaMMHOrO nepeBoga CXembl NOAKNYEHUS B
ABYyxdasHbIA TpexpeselHblin pexum. Npu BBOAE NPOrpaMMHOro Kitoda «JByxdasH.Tpexpen.perk»
dyHKuum A3, TO n MT3 paboTatoT no pacyeTtHomy TOky ¢dasbl B, paborta ¢dyHkuum O3B no ¢pase B
BbIBOAMTCA.

KUT-P-A11-PY-01 8
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B ycTpolicTBe NpeaycMOTPEHO U3MEHEHME CXEMbl NOAK/OYEHNS HanpaxeHnn co cxembl «UAB,
UBC, 3UO» Ha cxemy «UA, UB, UC» nporpammHbim Kawodom: «Cx.noakn.UA,UB,UC». lMpumepsbl
NOAKNOYEHUA LLenei HanpAXeHUA npmeBeseHbl Ha pucyHKke 1.3.

KUT-P KnT-P

X21:9 X21:9
UAB UA
gzmo 21:1
X271 114 X211
UBC uB
21:12 21:1
21:13) 21:13
3U0 uc
21:14] 21:14

PN
TH TH
A A
A) cxema «UAB, UBC, 3U0» e) cxema «UA, UB, UC»

PucyHok 1.3 — BapmnaHTbl NOAKNOMEHNSA LLEeNeN HanpaXeHns
Mpu pabote no cxeme «UAB, UBC, 3U0» 3033 paboTaeT no usmepeHHOMY HanpsKEHUIO HY1eBOM
nocnegosatenbHoctu, 3B 1 3MH no ¢asHbIM HaNPAXKEHUAM HE MPUMEHUMBI.
Mpun pabote no cxeme «UA, UB, UC» 3033 paboTaeT No pacyeTHOMY HaNpPsAKEHWUIO Hy/eBOWM
nocneaoBaTeNIbHOCTU, BO3SMOXXHO NpumeHeHue 4348 v 3MH no ¢pa3Hbim HanpaxXeHUaAM.
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2 TEXHUYECKUE XAPAKTEPUCTUKU

2.1 OyHKUMM 3aLMT, aBTOMATUKUN U CUTHANIU3aLUN

2.1.1 OcHOBHble GYHKUUM 33aWMT, aBTOMATUKU U CUTHANM3aLUKM, BbIMOJIHAEMbIE YCTPONCTBOM

npueeaeHsl B Tabaunue 2.1.

Tabnnua 2.1 — OcHoBHbIE GYHKLMM 3aLLUT, aBTOMATUKU U CUTHANM3aLUK

HanmeHoBaHne GyHKUUM Kog ANSI MyHKT P21

OMCcTaHUMOHHAA 3aLmMTa OT MeXKAydasHbIX 3aMblKaHUI, 3 CTYNEeHU 21 3.2
OMCTaHUMOHHAA 3aLm1Ta OT ABOMHbIX 3aMbIKaHU HA 3eMJ1t0, 2 CTYMEHU 21 3.3
BnoOKMpPOBKA Npu KavyaHUAX 68 34
ToKoBaA oTceyKka 50 3.6
MaKcrumanbHaA TOKOBaA 3awmTa, 3 CTyneHu 51, 67,51V 3.7
MNyck no HanpsaxxeHuto ana MT3 - 3.10
KOHTpOAb HanpaBaeHUA MOLLHOCTH - 3.9
YckopeHne MT3 A51 3.8
3awmTa oT neperpysKku 51 3.11
3awmTa OT AYroBbIX 3aMblKaHUIN AFD 3.13
Jlornyeckas 3almTa WuH - 3.12
3awmTa oT 0g4HOdA3HbIX 3aMbIKaHUI Ha 3eM/TIO 59N 3.14
3awmTa oT peppopesoHaHca - 3.15
3awmTa ot 06pbiBa $asbl U HECUMMETPUM HaTPy3KK 46 3.16
3awmTa No KOHTPOJO HaNpaBAEHNA MOLLHOCTH 32P, 32Q,

37P, 37Q, 318
3awWmTa NOBbILWEHMNA HANPAXKEHUA 59 3.19
3aWwmMTa MMHUMAIbHOTO HANPAXEHUA, 2 CTyNeHn 27 3.20
3alwmTa MMHUMANbHOTO HanpAXeHUA No GasHbIM HaNPAXKEHUAM 27S 3.20
3awunTa OT NoTepu NUTaHUA - 3.21
YCTPOMCTBO pe3epBMPOBAHMNA OTKA3a BbIKAOYaTeNA 50BF 3.22
ABTOMaTUYeECKOe BK/IIOYEHUe pe3epBa - 3.24
BoccTtaHoBAeHME HOpManbHOro pexkuma rnocne ABP - 3.25
ABTOMATUYECKOE NOBTOPHOE BKAOYEHUE IMHUM, 2 LIUKNA 79 3.26
KOHTPONb  CUHXPOHWM3MA, KOHTPO/JIb HAAMYMA U OTCYTCTBMA
Haan)KeHMﬁ Ha CZKLI,MVI LIJI:1H M Ha BpBop,e ! 25,59, 27 3.23
ABTOMATUYECKAA YAaCTOTHAA pPasrpyska, 3 ovepegm - 397
YacToTHOE aBTOMATMUYECKOE NOBTOPHOE BKAKOYEHUE -
ABTOMATUYECKAA YAaCTOTHAA Pa3rpysKa No CUrHaay oT BHELWHero
ycTponcTea i 398
YacToTHOE aBTOMATMUYECKOE NOBTOPHOE BKAKOYEHME MO CUTHANY OT
BHELLHEro ycTponcTea i
3auwmTa NoBbILWEHUA YacTOTbl 81H, 810
3auwmTa NOHUXKEHMSA YaCcTOTbI 81L, 81U 3.29
3aLwnTa No CKOPOCTU U3MEHEHMA HYACTOTbI 81R
YnpaBneHue BblikatoYaTenem - 3.30, 3.32
LAnarHocTMKa CoCTOAHMA BbIKAOYaTENA - 3.33
[narHocTmka uenei HanpaxeHua 60 3.34

KUT-P-A11-PY-01
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MpopgonxeHne Tabanubi 2.1

HanmeHoBaHune pyHKUMM Kog ANSI MyHKT P21
JuarHoctuka uenen Toka - 3.17
OnpepeneHne mecta NoBpeKAEHUA - 3.36
ABapuiHasa curHannsaums -

MNpeaynpeanTenbHaa cUrHaansauma - 3.35
CurHanmsauma cpabatbiBaHMA aBTOMATUKM -

2.2 OCHOBHble TeXHUYECKUEe XapaKTepUCTUKMU YCTPOIiCTBa

2.2.1 OCHOBHble TEXHMYECKME XapPaKTEPUCTUKM YCTPOMCTBA npuBeaeHbl B Tabauue 2.2.
MoapobHble TEXHUYECKME XapaKTEPUCTUKM NpuBeaeHbl B TPBH.656122.001 P3.

Tabanua 2.2 — OCHOBHbIE TEXHUYECKMNE XapPaKTEPUCTUKM

HavmeHoBaHue napameTpa ‘ 3HayeHune
Ol'lepaTMBHOE nutaHune

MepeMeHHbI, NOCTOAHHDIN,

Tun onepaTMBHOroO TOKa o
BbINPAM/IEHHbIN

[AnanasoH Hanpa*keHuAa NuTaHuAa, B 85-264
MU3mepuTenbHble aHaNoroBble BXOAbI
KonnyectBo M3amepuUTeNnbHbIX KaHa10B TOKa 3
KonnuectBo namepuTenbHbIX KaHa10B TOKa Hy1€BOW NOC/e[0BaTe/IbHOCTH 1
Konnyectso M3mepuUTeNbHbIX KaHAN0B HanparKeHuaA 4
[nana3oH KOHTPOAMPYEMbIX 3HAYEHUI KaHAN0B TOKa, A 0,25 -250,00
ManasoH KOHTPOJIMPYEMbIX  3HAYEHUM KaHasa TOKa HYJIEBOM
ﬂocnep,OBaTen bHOCF')I'M, Apy ! 0,004 - 4,000
[nana3oH KOHTPOMPYEMbIX 3HAYEHUN KaHAI0B HanNpAXKeHusA, B 2-264
AuvckpeTHble BXoAbl
KoanyectBo ANCKPETHbIX BXO40B 18

YHuBepcanbHble AUCKPETHbIE BXOAbl C HOMUHANIbHbIM HanpsaXeHnem 220 B
U UMNYZIbCOM peXKeKunun ToKa

3HaueHne HanpaxeHuAa cpabaTbiBaHMA Ha NepemMeHHOM W MNOCTOAHHOM

onepaTtMBHOM sze, B P P Ot 150 A0 170
3HayeHue HanpaXKeHnsa Bo3BpaTa Ha NnepemMeHHOM OnepaTUBHOM TOKe, B Ot 100 po 130
3HayeHWe Hanpa*KeHna BO3BpaTa Ha MOCTOAHHOM OnepaTMBHOM ToKe, B 01102 po 112
MUWHUMaNbHaA AAUTENbHOCTb CUTHAaNA Ha NepemMeHHOM OnepaTUBHOM TOKe, 25 npu HanpAaxeHnn 170 B
Mc, He 6onee 15 npu HanpsaxkeHun 220 B
MUHUManNbHaA 4ANTENBHOCTb CUTHaNAa Ha NOCTOAHHOM ONepPaTUBHOM TOKe, MC, 20 npu HanpAaxeHnn 170 B
He 6bonee 15 npu HanpsaxkeHun 220 B
JononHuTenbHaa NporpamMmMHoO-perynmpyeman 3agepKka cpabartbiBaHumsa, Mc 0-30
CpabaTbiBaHWe NpM 06paTHOM NOASPHOCTH Oa

11 KUT-P-A11-PY-01
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MpoagonxeHue Tabnnubl 2.2

HanmeHoBaHue napameTpa ‘ 3HaueHune
OuncKpeTHble BXOAbl C BHYTPEHHUM NUTaHUEeM
KonmuyecTBo AUCKPETHbBIX BXOA0B 3
Tvn onepaTUBHOrO TOKA MocTOoSAHHbIN
HomuHanbHoOe HanpaxKeHue, B 24
CobcTBEeHHOE Bpemsa cpabaTbiBaHus, He bonee, Mc 5
JononHuTenbHaa NporpaMmHO-peryinpyemas 3ageprkka cpabatbiBaHmsa, Mc 0-30
Mmnynbc pexekumn ToKa Ja
ToK Bo Bpems cpabaTbiBaHMA, MA 61-69
TOK B yCTaHOBUBLUEMCA pexXnme, MA 9-11
JAucKpeTHble BbIXoAbl
KonnyecTso ANCKPETHbLIX BbIXOA0B 15
Bpemsa cpabaTtbiBaHUsA, Mc, He bonee 5
HanpakeHne KommyTaumu, B 5-264

KomMyTaumoHHasa cnocobHOCTb KOHTAKTOB pesie NPy 3amMblKaHMM Harpysku B
Lenax nocToAHHOro ToKa HanpsxeHuem 220 B, He 6onee

40 A B Te4yeHmne 30 mc
30 A B TeueHune 200 mc
15 A B TedyeHme 300 mc
10 ABTeyeHne lc
8 A gpantenbHO

KOMMyTaLI,VIOHHaﬂ CNOCOBHOCTb KOHTAKTOB pene npu pasmblKaHUN aKTUBHO-

Tun pene

WMHAYKTUBHOM Harpyskun ¢ noctosHHol BpemeHu L/R He 6onee 50 mc B Lenax 0,25A
NMOCTOAHHOrO TOKa HanpsxkeHnem 220 B, He 6onee
KoMMyTauMoHHaA CNoCOBHOCTb KOHTAaKTOB pesie  MpU  3aMblKaHUM U
Pa3MbIKaHUM HArpysKkM B LLENAX NepeMeHHOro Toka HanpsakeHnem 220 B, He 8A
6onee
BecKOHTaKTHble ANCKPETHbIE BbIXOAbl
KonnyecTBo AMCKPETHbIX BbIXOA,0B 2
KoMmyTaumoHHasa cnocobHOCTb pesie Npu akTUBHOM Harpyske, MA 65
BxoAbl NUTaHUA OT TOKOBbIX uenei TTY
KonunuyecTso Bxoz08 2
MWHUManbHbIN CyMMapHbIi Tok, A? 4
Bpema roToBHOCTM YCTPOICTBA NPM cymmapHoM Toke 10 A, c? 0,25
Bpems roToBHOCTM YCTPOICTBA NPU CyMMapHOM Toke 4 A, c? 0,30
Bbixobl AELWYHTUPOBAHUA TOKOBbIX 3/IEKTPOMArHUTOB OTK/IIOYEHUA
KonunyecTso BbIx04,08B 2
BuctabunbHoe

3/1EKTPOMEXaHNYECKOE pene C
ABYMA KOHTAKTaMu

MaKcrMManbHbI TOK NPY PasmblKaHWKU Harpysku, A

200

NHTepdeicbl CBA3M C YCTPOICTBOM

Tun nHTepdeica cBasm ¢ nporpammHbim Komnaekcom «KIT.Connect»

RS-485 (pasbem X32), USB

Tun nutepdeica ceasm c ACY

RS-485 (paszbem X33)

MpoToKoAbl Nepesayn AaHHbIX B ACY

ModBus-RTU,
M3K 60870-5-101-2006
M3K 60870-5-103-2005

CMHXpOH n3auuna spemeHun

Tun nnTepdeica

RS-485 (paszbem X31)

Cnocob CUHXPOHM3aUUK

1PPS

NHTepdeiicbl cBasu Ethernet

Tun uHtepdelica ceasm c ACY

Ethernet 100BASE-TX
(pa3bembi X34, X35)

KUT-P-A11-PY-01
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MpoagonxeHue Tabnnybl 2.2

HanmeHoBaHuWe napameTpa

3HayeHue

MpoTokoabl nepegayun gaHHbix B ACY

ModBus-TCP,
M3K 60870-5-104-2004

BcTpoeHHOe nporpammHoe obecneueHue

CobcTBeHHOe Bpema cpabaTtbiBaHMA NMYCKOBbIX OPraHOB MO TOKY, NPUpaLLeHuto

pearmpyoLLero Ha BbiCLLME rapMOHMYECKME COCTaBAAIoWME, He Boniee, MC

TOKa, HaNpPsKeHUIO, CONPOTUBAEHUIO N MOLLHOCTH, He Bonee, mc 25
Bpema Bo3BpaTa NYCKOBbIX OPraHOB MO TOKY, HANPAXKEHWIO, CONPOTUBIEHMIO U ’5
MOLLHOCTU, He bonee, mc

CobcTBeHHOe BpemAa cpabaTbliBaHMA MYCKOBOrO OpraHa TOKa Hynesou
nocnefoBaTeNbHOCTN,  pearupylowero  Ha  BbiClWUME  FAaPMOHUYECKME 50
cocTasnfAwwWwme, He bonee, mc

Bpema BO3BpaTa MYCKOBOrO OpraHa TOKa HyNeBOM MOCNe[0BaTeNbHOCTH, 50

CobcTBeHHOE Bpema cpabaTbiBaHUA MYCKOBbIX OPraHoOB YacToThbl

o1 60 8o 120 mc

Bpemsa Bo3BpaTa NyCKOBbIX OPraHOB YacToOTbl

o1 60 8o 120 mc

2 Moa cyMMapHbIM TOKOM NOHMMAETCA CyMMapHbIi ToK pa3 A n C

Y NMutaHme oT TOKOBbIX Lienei oCyLLeCcTBAARTCA NPW OTCYTCTBMM ONepaTUBHOIO NUTaHUA

13
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2.3 OyHKUMOHANbHDbIE XapaKTEPUCTUKMN YCTPOMCTBA
2.3.1 Cxema nogKnroyeHms

2.3.1.1 Ha pucyHKe 2.1 npuBeaeHa cxema NoAKAOYEHMA YCTPOMCTBA.
OucKpeTHble Bxoapl

X41 X51 X53
1 %Fi £B13 Bxog, 1 o» | =2208B 1 |o»{ 1 | OB9Bxog,
2 | O =~220B 2 o»—+—1{__ | AB1PMNB 2 O%F;I ~ 2208
3 [1B14 Bxog, 3 o»—{___+— | AB2PNO 3 Q—»——‘Sj [AB10 Bxopg,
4 AB15 Bxog, 4 o»—1 | AB3 Bkawouunts 4 | O»— +24B
5 [B16 Bxog, 5 o»—  +e| B4 OTKAO4YMTb 5 Q%%—‘/\—; [B11 Bxopg,
6 [B17 Bxog, 6 o»—1 | OB5loTOBHOCTL 6 | O +24B
7 B18 Bxog, 7 o ~220B 7| O» C;\) [B12 Bxop,
8 =220B 8 o»—{ | AB6Bxog 8 | »— +24B
9 B19 Bxog 9 o»— e | OB7Bxog 9 | -
10| O»—— AB20 Bxog, 10 o»———' | =220B 10| o
11| oo—— AB21 Bxog, 11 o»— 1+ | [AB8 Pexxum Y 11 o
12| 09— ~220B 12 o»——— | = 2208B 12| o

1PPS - CnHxpoHusayma

MNutaHue ot TT, BpemeHu
AHasOroBble BXOAb! noyyHtposaHiue 0 X31 (RS-485)
x21 X11 1o A
HESHIN ES 2|00 B
<< g .
e ]k 3 | o9 R (120 Om)
3 | o— _J E 4 | - Gnd
< ,
4lol° 1B 2|0 — A - AN CBA3b C NPOrpammHbIM
>4 1
5 | o \ Al Tk komnaekcom "KIT.Connect”
< e L I jo|o il -
6| oo ST Jal A g e . X32 (RS-485)
o= i U@ 52| el 2 -
719 < | 30 4| 0— 0o - % gl 1= 1|o» A
8 | O+ 5| o . = ® : @ | o 2 |- B
9|5 — 2 . % §§ 1o |l 3 | o |R (120 Om)
10| | 3 |UABIUA B 0 NP BN 4|o»| Gnd
. Bedh % O o =
11| 6|0 o I ) - 1o | R Lol Ceasbc ACY
5 % |UBC/UB \ 3 ///// 1o 5 LEZ ;: = X33 (RS-485)
oA | E L@ | L 1|o» A
e 7|5 @ =" I el
O i [ |\ & &
L < |3uo/uc o _ kg o G 2197 B
18] 5] ° - %L,//{;f T 3 |- |R (120 Om)
e . g T 4|o>-| Gnd
15| &1 R ~~_
< UKH P // ™~
16| < P - ™~ X34 (Ethernet)
— - \ RI45 (T-5688)
" )
- X35 (Ethernet)
g | —
_ RI45 (T-568B)
/
X42 X52 X54
1 K12 Bbixog 1|00——mr 1| o+—- K7 Bbixog,
2 2 | o»———" —e | K1 OTKAIOYEHNe 2 Q%F;I
3 K13 Bbixog, 3 |o»——— | K2 BkatoueHune 3 O%F—//T K8 Bbixog,
4 4 |\o» - K3 Agap.oTkA. 4 o»
5 K14 Bbixog, 5 | »——"—e | K4 pegynpexaeHve 5 Q»%Aj K9 Bbixog,
6 6 | »———— 9| K5OtKa3 6 | O
7 K15 Bbixog, 7|0 7 | o1 K10 Bbixog,
8 8 | »—"— | K6 Bbixog, 8 Q»Fﬁ\q
9 9 |0 9 | o»
10|« 10| - 10 oor——- K11 Bbixop,
11 K16 Q otkntoveH 11| o» BN 11| o» —~ }
12 K17 Q BkAtoyeH 12|~ 12 | 09—

LAWCKpeTHble BbIXOAbl, NUTaHUE
PucyHok 2.1 — Cxema NogKA4YeHUA yCTPonCcTBa

KUT-P-A11-PY-01 14
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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
[nanasoH nsmepeHus ®YHKUMOHANbHOE Ha3HayeHue
aHa/IoroBOro BXoAa
IA Tok ¢pasbl A
1B 0,25-250,00 A Tok ¢pasbl B
IC Tok ¢asbl C
310 0,004 - 4,000 ToK Hy/nieBOM NocnenoBaTe/IbHOCTH
UAB/UAY HanpsxeHnne UAB / HanpsaxeHue ¢asbl A
uBc/uBY HanpsaxeHune UBC / HanpsaxeHue ¢pasbi B
3uo/ucY 2-264B HanpsaxeHune 3U0/ HanpsaxkeHue ¢asbl C
Uk KOHTpOAbHOE HanpsAXKeHWe Ha CMEKHOM

INemMeHTe

Y M3meHeHMe cxeMbl NOAKAOHEHUA HanpsaxeHuin co cxembl «UAB, UBC, 3UO» Ha cxemy «UA, UB, UC»
BbINOMHAETCA NPOorpammHbIim Karodom: «Cx.noakn.UA,UB,UC».

2.3.2.2 B cnyyae nNpuMMeHeHMA YCTPOMCTBa B cxeme C obpaTHbIM YepepoBaHvem ¢as gns
NCKOYEHNA ownboYHOM paboTbl HEOHXOANMMO BBECTU NPOrpaMMHbIN Kiatod «ObpaTHoe yepea. dpas»

2.3.3 AncKkpeTHble BXOAbl N BbIXOAbl

2.3.3.1 B tabnuuax 2.4 u 2.5 npuBeaeHbl COCTaB AMUCKPETHbIX BXOAO0B M BbIXOAOB YCTPOMCTBA
COOTBETCTBEHHO. DPYHKUMOHA/IbHOE Ha3HayeHMe OUCKPEeTHbIX BXOA4OB W BbIXOAOB, UX HaMMeHOBaHWA
BbINO/IHEHbl Ha 3aBOAE-U3roTOBUTENE YCTPOMCTBA M MPU HEobXo4MMOCTU MOryT ObiTb M3MEHEHbl C
nomoLLbto nporpammHoro komnaekca «KIT.Connect».

Tabnnua 2.4 — JMcKpeTHble BXOAbI

HanmeHoBaHue DYHKLMOHANbHOE Ha3HaueHwe MoAKNoYEH K normyeckomy
OB1 PMNB Pene nonoxeHwWA BbIKAKOYaTENA - BKAOYEHO PMB
4B2 PNO Pene nonoxxeHua BolKAOYaTENA - OTK/IIOYEHO PMo
B3 Bkaouuntb OnepaTuBHOE BKAOYEHME BbIKAOYATeNA BK/TIOYNTb
B4 OTKAoUNTb OnepaTtrMBHOE OTKAOYEHUE BbIKAOYaTENA OTKMHOYUTb

[B5 FotoBHOCTL

CurHan rotoBHOCTH npnBoAa K BKNKOYEHUIO

[oTOBHOCTb NpUBOAA

[1B6 Bxog,

HasHavyaembln ANCKPETHbIN BXOA,

[OB7 Bxopa

HasHauaemblit AUCKPETHbIN BXOS,

[OB8 Pexum Y

CurHan neperknyYeHna pexxnmos ynpassieHunA

Pexxum Y

B9 Bxoga HasHauyaemblil ANCKPETHbIN BXOA, -
[0B10 Bxop HasHauaemblit AUCKPETHbIN BXOS, -
[0B11 Bxop, HasHauyaemblil ANCKPETHbIN BXOA, -

15
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MpogonxeHne Tabnnubl 2.4

HavmeHoBaHue DYHKUMOHANbHOE Ha3HaueHMe MoAKNYEH K IOrMYeckomy
[0B12 Bxop, HasHauyaemblil ANCKPETHbIN BXOA, -
[0B13 Bxop, HasHauyaemblil ANCKPETHbIN BXOA, -
[B14 Bxoa HasHauaemblit AUCKPETHBbIN BXOA, -
[AB15 Bxoa HasHauaemblit AUCKPETHBbIN BXOA, -
[B16 Bxop, HasHauyaemblii ANCKPETHbIN BXOA, -
[B17 Bxoa HasHauaemblit AUCKPETHbIN BXOA, -
[B18 Bxoa HasHauaemblit AUCKPETHBbIN BXOA, -
[0B19 Bxop, HasHauyaemblil ANCKPETHbIN BXOA, -
[B20 Bxop, HasHauyaemblii ANCKPETHbIN BXOA, -
[B21 Bxoa Ha3Hauyaemblii ANCKPETHbIN BXOA, -

Tabnnua 2.5 — JMcKpeTHbIe BbIXoAbl

HanmeHoBaHue
OMNCKPETHOrOo BbIXo4a

®DyYHKUMOHANbHOE Ha3HavyeHne

MoaKnoyeH K 1ormyeckomy
BbIxo4y

K1 OtkntoyeHue

OTKAtOYEHMeE BbIKtOYaTeNA

OTKNOYEHUE BbIK.

K2 BkntoueHune

BkntoyeHme BbiKAOYaTeNA

BkntouyeHue BbIKA.

K3 ABap.oTKn.

ABapMﬁHOE OTK/TIO4EHUE BbIK/TIOYATENA

ABapuitHoe OTK/.

K4 MNpegynpexaeHune | MpeaynpeautenbHaa cMrHanmnsauma MpenynpexaeHune
K5 Otkas? OTkKa3 ycTpolicTea Otka3 KUT
K6 Bbixoa, Ha3Hauyaemblii ANCKPETHbIN BbIXOA, -

K7 Bbixog, HasHayaemblil AUCKPETHbIM BbIXOL, -

K8 Bbixog, HasHayaemblil AUCKPETHbIM BbIXOL, -

K9 Bbixoa, Ha3Hayaemblli ANCKPETHbIN BbIXOA, -

K10 Bbixog, Ha3Hauyaemblii ANCKPETHbIN BbIXOA, -

K11 Bbixog, HasHayaemblil AUCKPETHbIM BbIXOL, -

K12 Bbixog, Ha3Hayaemblli ANCKPETHbIN BbIXOA, -

K13 Bbixog, Ha3Hauyaemblii ANCKPETHbIN BbIXOA, -

K14 Bbixog, HasHayaemblit AUCKPETHbIM BbIXOA, -

K15 Bbixog, HasHayaemblit AUCKPETHbIM BbIXOA, -

K16 Q oTKAto4eH

CurHanmsauma noNoXKeHUA BblKaoYaTena

BbIkn. oTKAOYEH

K17 Q Bkato4yeH

CurHanmsauma noNoXKeHUA BblKaoYaTena

BbIkn. BKAtOYEH

Y HasHaueHue ANCKPETHOrO BbIXO4a HE NUSMEHAETCA.

KUT-P-A11-PY-01

16



SKUT

TPBH.656122.011-04.01 P91
3 ONUCAHUE ®YHKLIUNA YCTPOUCTBA

3.1 Obwue cBegeHunn

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

CUrHaNM3auumn.
Bce dyHKLMOHANbHbIE CXEMbI A/ITOPUTMOB YCTPOIMCTBA NPUBEAEHDI B NPUIOXKEHUM A,
Ana Bcex GYHKUMI yCTPOMCTBA YCTaBKM 3aLUMUT, aBTOMATUKM U CUTHANM3ALMU MpPUBELEHbl BO

BTOPUYHbIX 3HAYEHUSAX.
3.2 IUCTaHLUMOHHAA 3awmTa oT mexXAaydasHbIX KOPOTKUX 3amMbiKaHuii ([3)

3.2.1 dyHKUMOHaNbHAA cxema anroputma 3 npeacrasneHa Ha pucyHke 3.1. Hactpansaemsble
napameTpbl 13 npuBeaeHbl B Tabaunue 3.1, BXOAHbIE U BbIXOAHblE CUTHaNbI — B Tabauvue 3.2.

KoHT A
[ - Ko:ryg ‘,;8 [ no as 1 J
KoHTyp AB
- | Myck A3 1 j
UAB | /| no 3 12a8 & | Beon 31 3 1 Tep
A ’2—1‘ CpabatbiBanme 3 1 ]
1B | PC A3 1 Zep Moaxsat 13 101 132
031 én -
O3 1 Rep ﬁ
03 1 onp
03 1 Kem
3 1 Hanpasn.
113 1 Hanpasn. K WuHaM
Hewanp. 13 1 npu BKIJ

‘ AY sawmr ]J

(
[‘o

a_ |  Brok 31 21
E‘\ BeiBog 13
[ CpabatbiBaHue KLH
[ ‘ MO [13 2 ZAB HeHanpaBn} L

[13 1 o7 BK

{ BKwm } ?—M 21
< 113 1 o7 BKG|
( 56 | T

PucyHok 3.1 a) — dyHKUMOHaNbHaA cxema anroputma A3
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(

KoHnTyp CA

KoHTyp BC)

IB | PC

i

N
Nno A3 2 ZAB

10 /13 2 ZAB HeHanpasn.

03 2 Zcp
032 on
03 2 Rep
03 2 dnp
03 2 Kem
3 2 Hanpasn.

[13 2 Hanpasn. K WuHam
Henanp. 13 2 npu BKJ'I/J

AY sawmr }J

(—J“\fﬁ

Bnok. 3 2

‘o

BoiBog 3

Y

CpabatbiBanue KLH

KoHTyp AB) | |2

Beog O3 2

BKm

3 2 o1 BK
AS2orBirsq
03 2 o1 BK6!
T

- A

BK6

|
! |
! 1
|
1
1

..

|

KoHTyp CA

KonTyp BC)

UAB QEZ
A Nno A3 3 ZAB
IB | PC A3 3 Zcp

A3 3 én
03 3 Rep
03 3 onp
03 3 Kem
3 3 Hanpasn.
[13 3 Hanpasn. K WuHam,

Bnok. A3 3

BoiBog 3

[ CpabatbiBaHue KLH

&

Beog O3 3

KoHTyp AB)

BKm
J

03 2 Tep

t

=

L

nonas2 J

Myck A3 2 j

CpabatbiBanue 3 2 }

03 3 Tep
LA

PucyHok 3.1 6) — dyHKUMOHaNbHaA cxema anroputma 3

nopnss j

Myck A3 3 }

CpabartbiBanve 13 3 J
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SXUT

=

AY 13 Tcp
e CpabatbiBanue AY 13 }

{ ’ AY sawmt }
CryneHb AY 13
[ Mo A3 1 H }J
[ Mo A3 2 H
[\’\’ Bnok. AY 13 j
N om
[—W CTySeHb oy a3
wor
J 1
{ Mo A3 1 !
[ Mo A3 2 ]J
[ no a3 3 H
[ bl ov a3 :;: : :’ﬂ >
e
0 e

o

oYy A3 Tep
e CpabarsiBatve OY 3 }

PucyHok 3.1 B) — DyHKLMOHANbHAA cxema anroputma A3

Tabnunuya 3.1 — NapameTpbl A3

HanmeHoBaHue Anana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO | U3SMEHEHUA
Crynenb 1
Beog A3 1 O-™ O - Bsog nepsoit ctynenun 43
YcTaBka no NOAHOMY CONPOTUBEHUIO
031 Zcp 0,20 - 400,00 10,00 0,01 131, Om
Yron AMHUM XapaKTepUCTUKU
As1on 30-85 60 ! cpabatbiBaHma O3 1, rp
[13 1 Rep 0,20 — 400,00 10,00 0,01 YcTaBKa N0 akTUBHOMY COMNPOTUBAEHUIO
031, 0m
Yros Hak10Ha NPaBoM CTOPOHDI
As1omp 30-85 >0 ! XapaKTepUCTUKM cpabaTbiBaHua A3 1, rp
113 1 Kem 0,05 — 0,30 0,10 0,01 KoadpodumumneHT cmeleHna 3a CNnHy
XapaKTepUCTMKK cpabaTbiBaHua [3 1
131 Tep 0,00 — 10,00 0,30 0,01 z/CTaBKa no BpemeHu cpabatbiBaHua A3 1,
A3 1 HanpasA. 0-1 0 1 Bsog HanpasneHHocTn 3 1
A3 1 wanpasn. K O-o O - Bsog HanpasneHHocTM 3 1 K WwimMHam
LWNHaM
HeHanp. A3 1 npwu O-o . i BBog, HeHanpaBaeHHOro pexxuma 3 1
BK/. Npu BKAOYEHUU IMHUU
19 KNT-P-A11-PY-01



AR
NUT

TPBH.656122.011-04.01 P31

MpoaonxkeHne Tabanubl 3.1

HavmeHoBaHue dnanasoH 3HayeHMe no War o
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO | NU3SMEHEHUA
Moaxsat A3 1 ot 43 Bsog noaxsata A3 1 oT HeHanpaB/ieHHOM
O-o O -
2 XapakTepuctmkm 3 2
Bsog KoHTpoaa A3 1 oT 610KMpoBKK Npu
03 1 oT BKm O-o O - KayaHUAX Mel/IeHHOAENCTBYOLLINX
cTyneHemn
Bsog KoHTpoaa A3 1 oT 610KMpoBKK Npu
03 1 ot BK6 O-o O - KayaHuaxX 6bICTPOAENCTBYIOLINX
cTyneHemn
CryneHb 2
Beog 13 2 O-™m O - Bsog BTOpOW cTyneHn 3
YcTaBKa no NOJIHOMY COMPOTUBJIEHUIO
03 2 Zcp 0,20 -400,00 10,00 0,01 1132, Om
Yron AMHUM XapaKTePUCTUKN
A32on 30-85 60 ! cpabatbiBaHua 43 2, rp
YcTaBKa N0 akTUBHOMY COMPOTUBJIEHUIO
O3 2 Rep 0,20 -400,00 10,00 0,01 1132, Om
Yron Hak1oHa NPaBoi CTOPOHbI
A32®np 30-85 >0 ! XapaKTepPUCTUKM cpabaTbiBaHus 3 2, rp
113 2 Kem 0,05 — 0,30 0,10 0,01 KoadpodumumneHT cmeleHuna 3a CNnHy
XapaKTePUCTUKM cpabaTbiBaHua [3 2
32 Tep 0,00 — 10,00 0,30 0,01 ZCTaBKa no BpemeHu cpabatbiBaHua A3 2,
[3 2 HanpasA. 0-1 0 1 BBog HanpasneHHocTn [13 2
A3 2 wanpaen. K O-o O - Bsog HanpasaeHHOCTM [3 2 K WMHam
WKHam
Henanp. A3 2 npu O-® O i BBog, HeHanpaBaeHHOro pexuma 3 2
BKJI. NpW BKAOYEHUN TNHUN
BBog KoHTposA A3 2 oT 610KNPOBKK Npu
3 2 ot BKm O-™ O - KavyaHMAX MegNeHHOAeNCTBYIOLWMX
cTyneHemn
BBog KoHTposA A3 2 oT 610KNPOBKK Npu
03 2 ot BK6 O-o O - KauyaHuaX 6bICTPOAENCTBYHOLLNX
CcTyneHemn
CryneHb 3
Beog A3 3 Oo-™ O - BBog TpeTbel ctynenmn [3
YcTaBKa no NoJIHOMY CONPOTUBJIEHUIO
Z 20-4 1 1
O3 3 Zcp 0,20 —400,00 0,00 0,0 1133, Om
Yro AHUM XapaKTePUCTUKN
- 1
A33 ®n 30-85 60 cpabatbiBanua 43 3, rp
YcTaBKa Mo akTUBHOMY COMPOTUBJIEHUIO
20 - 1 1
O3 3 Rep 0,20 -400,00 0,00 0,0 1133, Om
Yron Hak10Ha NpaBoi CTOPOHbI
A3 3 ®np 30-85 >0 1 XapaKTepUCTMKM cpabaTbiBaHma 3 3, rp
1133 Kem 0,05 — 0,30 0,10 0,01 KoaddpnumneHT cmeleHuns 3a cnnnHy
XapaKTepUCTMKK cpabaTbiBaHua [3 3
033 Tep 0,00 — 10,00 0,30 0,01 ;’czaBKa no BpeMeHu cpabatbiBaHua 3
[3 3 HanpaBsA. 0-1 0 1 BBog HanpasneHHocTn [13 3

KUT-P-A11-PY-01
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MpoaonxeHue Tabanubl 3.1

HavmeHoBaHue OnanasoH 3HayeHMe no War o
KommeHTapum
YCTaBKM N3MeHeHuA YMOMYaHWNIO | U3MEHEHUA
3 3 HanpasA. K

A P O-™ O - BBog HanpasneHHOCTM [3 3 K WKHam

WMHaM
Bsog, KoHTpoaA A3 3 oT 610KMpoBKK Npu

03 3 oT BKm O-o O - KayaHUAX Me/IeHHOAENCTBYIOLLLNX
cTyneHemn

30Ha Harpysku

[13 30Ha HarpysKku O-® O i Bsog, 6/10kMpOBKKM cpabaTtbiBaHua [3 npu
HaXOXAEHUWN B 30HE HArpy3Kn

3 ®Harpysku 10-70 30 1 Yron Harpysku, rp

113 RHarpy3Ki 0,20 — 400,00 10,00 0,01 YcTaBKa N0 akTUBHOMY COMPOTUB/IEHUIO
30HbI Harpyskm, Om

YckopeHue 13

CryneHb AY /13 0-2 0 1 Bbibop CTyI'IUEHVI [3, aBTOMaTn4yecKkn
YCKOPAEMOM NpPU BKAOYEHUN JIMHUM
YcTaBKa no BpemeHu cpabaTbiBaHMA

AY 13 Tcp 0,00-10,00 0,10 0,01 aBTOMATMYECKM YCKOpAEMOM Npu
BKAOYEHUU NHWUKU cTyneHn [13, ¢
B "

CryneHb OY /13 0-3 0 1 bI6Op ONepaTUBHO YCKOPAEMOWM CTyneHM
43

oY A3 Tep 0,00 — 10,00 0,10 0,01 YcTaBKa Nno BpemeHu cpau6aTb|Bava
onepaTmMBHO yCcKopsaemou ctynenmn [13, ¢
BBOA, KOHTPO/IA ONEPATMBHO YCKOPAEMOIA

QY [3 o1 BKm O-™ O - CTYMeHn oT 6I0KMPOBKM NPU KayaHUAX
MeJIEHHOAENCTBYIOWMX CTyNneHeln
BBOA, KOHTPO/IA ONEPATMBHO YCKOPSAEMOIA

OY A3 o1 bK6 O-M O - CTYyNeHun oT 610KMPOBKM NPU KayaHUAX
ObICTPOAENCTBYIOLMX CTYNEHEN

21
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Tabnuua 3.2 — Jlornyeckume curHanbl 43

Tun HanmeHoBaHue o
KommeHTapum
CuUrHana CcuUrHana

no a3 1 zAsY MyckoBoi opraH [3 1 no KoHTypy AB
no a3 1zecY MyckoBoi opraH [13 1 no KoHTypy BC
no a3 1zcAv MyckoBoi opraH [3 1 no KoHTypy CA
no a3 2 zAgY MyckoBoi opraH [3 2 no KoHTypy AB
no a3 2 zecY MyckoBoi opraH [13 2 no KoHTypy BC
no a3 2 zcAv MyckoBoi opraH [3 2 no KoHTypy CA
no A3 2 ZAB MycKoBOWM opraH HeHanpaBAeHHOM XapaKTepucTuKM 3 2 no KoHTypy AB

no HeHanpasn.!
no A3 2 ZBC MycKoBOW opraH HeHanpaBAeHHOM XxapaKTepucTuKM 3 2 no KoHTypy BC
HeHanpasn.!
no A3 2 ZCA MycKoBOW opraH HeHanpaBAeHHOM XapakTepucTukM A3 2 no KoHTypy CA
Henanpasn.!
no A3 3 zAgY Myckoso# opraH A3 3 no KoHTypy AB
no A3 3zecY Myckosown opraH A3 3 no KoHTypy BC
no A3 3 zcAY Myckoso# opraH A3 3 no KoHTypy CA
bnok. 431 bnokmposaHme 13 1
bnok. 3 2 bnokmposaHue 13 2

«,\( bnok. A3 3 bnokmposanue 13 3 _
Boisog 13 BbiBog Bcex ctyneHen [13
bnok. AY 13 bnoknpoBaHMe aBTOMaTUYeCKOoro yckopenua 13
oy a3 OnepaTtnBHOe ycKopeHue 3
BK6 CpabaTbiBaHMe 6AOKMPOBKKN NPU KaYaHUAX ObICTPOAENCTBYIOLWMX CTYNEHEN
BKm CpabatbiBaHWe ONOKMPOBKM MNPU  KavyaHUAX Me/IEHHOAENCTBYIOLLMX

Bxog, cTyneHemn
AY 3awmt ABTOMaTUYECKOE YCKOPEHME 3aLLUT NPU BKAOYEHUN NTUHUU
CpabaTbiBaHue KLH HencnpaBHOCTb M3MePUTE/IbHBIX LLenel HanpaKeHus
nopa3sil Myck A3 1 6e3 KOHTPOA OT 6I0KMPOBKM NPU KavaHMAX
MNyck A3 1 Myck A3 1
CpabaTbiBaHue [3 1 CpabatbiBaHue 3 1
no a3 2 Myck 13 2 6e3 KOHTPOIA OT 6I0KMPOBKM NPU KavaHMAX
Myck A3 2 Myck A3 2

Bbixog | CpabaTtbiBaHue [3 2 CpabaTtbiBaHue [3 2
no a3s Myck A3 3 6e3 KOHTPOA OT 6I0KMPOBKM NPU KavaHMAX
Myck A3 3 Myck A3 3
CpabaTbiBaHue [3 3 CpabatbiBaHue 3 3
CpabatbiBaHue AY 13 CpabaTtbiBaHWe aBTOMATM4YECKU yCKopAemoi cTyneHun [13
CpabaTbiBaHne QY A3 CpabaTbiBaHWe onepaTUBHO ycKopsaemown cTyneHn A3
Y KoaddpuumeHT Bo3BpaTa He 6onee 1,07.

3.2.2 ANCTaHUMOHHAA 3alunTa BbINOAHEHA B TPEXPENIEMHOM MWCMOAHEHUN C KOHTPOJEM
conpotmnsaeHnii KoHTypos AB, BC, CA. PacyeT conpoTUBAEHWUI BbINOAHAETCA MO popmysiam:
= Uns (3.1)
e T T
A~ I
= Ugc (3.2)
Lpc=—=
I —lc
= Uca (3.3)
-
c—la
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rae Ung, Ugc, Ucp — BTOpMUHbIE 3HaueHMA da3HbIX HanpaXKeHUit;
I, Ig, Ic — BTOPUYHbIE 3Ha4YeHUA da3HbIX TOKOB.
3.2.3 B ycTpoiictee peann3oBaHo Tpu cTyneHun 3. XapaKktepuctmka cpabaTtbiBaHnsa npuBeaeHa Ha
puUcyHKe 3.2.

PHM X, Om

30Ha Harpysku

n
»

R, Om

i,

cp

PucyHok 3.2 XapaKtepuctuka cpabaTtbiBaHua 3

3.2.4 Kaxkpaa ctyneHb A3 coctout u3 pene conpotmeneHusa (PC), oxBaTbiBaloWLEro Havano
KOOPAWHAT, U pesie HanpasneHua molHoctu (PHM). CoctoaHmMe PHM KOHTpoAMpyeTca TO/IbKO Npu BBOAE
nporpammHoro kato4a «3 1(2,3) Hanpasn.», B NPOTMBHOM c/ydae [3 oxBaTbiBaeT Hayas0 KOOPAMHAT C
KoadduumeHTom cmeweHma «43 1(2,3) Kem».

3.2.5 Mpun 6an3KMx MmeTannmdeckmx mexaydasHbix K3 ¢ manbiM OCTaTOYHbIM HaNpsKEHUEM
Hanpas/ieHMe MOLLHOCTM BbiTb onpeaeneHo HeBepHo. [na npefoTBpaLLeHMA N0XHOM paboTbl A3 npu
6nm3kux K3 "3a cnuHoi" PHM 3anomwuHaetr a3y HanpsyKeHUs npenaBapuiMHOro pexuma, 4To
obecneumBaeT NpaBuIbHOE onpeaeneHne HanpasaeHHocTH K3.

3.2.6 Mpwn cHUKeHnn HanpaxeHnAa HUXKe 10 B, B TedeHne 100 mc yron gna PHM onpeaensaetca
mexay Tokamu |AB (IBC, ICA) 1 npeaaBapuiHbiM HanpsaxkeHnem. Mo ncredeHum 100 mc coctosiHne PHM
dukempyetca. Bosspat PHM ocywectBasetca Npu  CHUXEHUM ToKoB Huxke 0,25 A wnan npwu
BOCCTAHOB/IEHMM 3HayeHWA HanpaxeHus sBbiwe 10 B. Ana pabotbl PHM "no namatn" Heobxoammo
Hannuue Hanpa*keHus sbiwe 40 B He meHee 50 mc.

3.2.7 MpeaycMoTPEHO U3MEHEHME HaMnpaB/IEHHOCTU XapaKTepUCTUKn cpabatbiBaHua PC n PHM
nporpammHbIMK Kntodamm « 13 1(2,3) HanpasA. K WMHAMY.

3.2.8 [na npenoTepalleHma Bo3BpaTa nepson ctyneHun [13 B cnyyae ropeHuns gyrm npu K3 B KoHue
30Hbl AencTBuAa cTyneHn u obecneyeHna OTKAOYEHMA K3 € MMHMMANbHOW BbIAEPKKON BpPEMEHMU
npefycMaTpuBaeTCA BO3MOXHOCTb BbINOAHEHMA '"moaxsaTta" cpabaTbiBaHWA NepBOM CTyNeHW OT
HanpasneHHoro PC BTopoi cTyneHn, umetowen 6onee LWMPOKYO XapaKTepUCTUKY cpabaTbiBaHUA.

3.2.9 ina npepoTBpalleHMA cpabaTtbiBaHMA [13 B HArpy3o4yHOM pexume npeayCMOTPEHO
6n10kupoBaHue PC npu nonagaHum B 30HY Harpysku. XapaKTepuUCTMKA 30Hbl Harpysku npuBeaeHa Ha
puUcyHKe 3.2.
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3.2.10 A3 BbINOAHAOT € KOHTponem oT BK. OnucaHue npuHumna paboTbl BK cm. B 3.4. CTyneHun ¢
BblAEPKKON BpemeHn meHee 1,5 ¢ BbinosHAOTCA OT BK ObICTPOAENCTBYIOWMX CTYNEHEN, CTYNEHU C
BblaepKKon BpemeHn 6onee 1,5 ¢ — ot BK meaneHHogencTByowmx cryneHen. MNpn HeaocTaTouHOM
YyBCTBMTE/ILHOCTU NYCKOBbIX opraHoB bK K K3 B 30He ganbHero pesepBupoBaHUA, CTyNeHb BbINOAHAOT
6e3 KoHTpons oT BK.

3.2.11 PekomeHAayeTca Bce cTyneHu [13 BbINONHATL C KOHTponem oT BK ans Bcex AMHMA, B TOM
yncne ¢ OAHOCTOPOHHUM MUTAHUEM WAN HU3KOM BEPOATHOCTbIO KAYaHUMW, TaK KaK KOHTpoab OT BK
obecneumBaeT HecpabaTbiBaHue 3 npu o6pbiBe Lenen HanpsaxKeHus.

3.2.12 lMocne BKAOYEHWA JIMHUM BBOAMTCA aABTOMATUYECKOE YCKOpeHue cTyneHn [3,
3awmuatoLLei BCo IMHULO (06blvHO 2 cTyneHb [13). YckopeHue 13 obecneumBaeT oTkAtoveHme K3 Ha Bcel
NMHUK 6e3 BbIAEPKKN BpeMeHU. YCKopAeMasn CTyneHb BbIiNoiHAeTCA 6e3 KOHTpoaAa oT BK, TaK Kak nyck
CTYNEHMW BbINOIHAETCA OT CUTHANA BKIOYEHUA IMHUN.

3.2.13 Ha nuHuMAxX C ABYCTOPOHHUM MUTAHMEM, MPWU BKAOYEHUU JIMHUM CO BTOPOM CTOPOHDI
BO3MOXHO BO3HUKHOBEHME KaYaHWI, KOTOpble MOryT Bbi3BaTb cpabaTtbiBaHue [3. [Ina npenoTBpalLeHma
cpabaTbiBaHuA [13 KOHTPOAMPYETCA OTCYTCTBME HAMPAMEHWA MPU BKAOYEHUU. Hanuume HanpsxKeHuA
cBugeTenbcTeyeT 06 ycnewHoM BKAKOYEHUN CO CTOPOHDI, BKAKOYAaeMOWN NepBoOiA.

3.2.14 Mpwn ycTaHoBKe TpaHchOpmaTopa HanpAXKeHUsa "B IMHMK" NpU BKAOYEHUM BblKAOYaTENA
Ha 6sm3koe K3 pabota PHM "mo namsatu" HEBO3MOKHA, NMO3TOMY NPM BKAOYEHMWU BbIKAOYATENS
yCKOopsiemaa CTyneHb [AO0/KHA paboTtaTb B HEHANpaB/leHHOM peXume (NPOrpammHbIA  KAatou
«HeHanp.A31(2) npu BKA.»).

3.2.15 Mpw BbIBOAE OCHOBHOW 3aLWMTbl, KaK NPaBWUI0, BBOAUTCA ONEPaTUBHOE YCKOPEHME CTYMEHMU
[3, oxBaTbiBatoWEel BCO NNHUIO. Bblaep’KKka BpemMeHU YCKOPSeMOM CTyMeHW He OTCTPOEeHAa OT UMKAa
KaYaHWI, NO3TOMY, €C/IM HA JIMHUM BO3MOXKHO BO3HWMKHOBEHME Ka4yaHUMW, yCKOpAemas CTyneHb
BbIMOJIHAETCA C KOHTPOIeM OT BK BbICTpoAENCTBYIOLWMX CTyNeHel (NporpammHbii Katod «OY [13 ot BK6»).
B npoTnBHOM Cnyvae onepaTMBHO YCKOPAEMYHO CTyNeHb PEKOMEHAYETCA BbINONHATL C KOHTpoaem oT bK
MeONeHHOAENCTBYIOLWMX CTyNeHen (nporpaMmHbii Katod «OY 13 oT BKm»).
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3.3 AucTaHUMOHHAA 3aWUTa OT ABOMHbIX 3aMbiKaHuii Ha 3emaio (A34B)

3.3.1 ®dyHKUMOHanbHaA cxema anroputma 3B npeacrtasnieHa Ha pucyHke 3.3. HactpanBaemble
napameTpsbl A3B npuBeaeHbl B Tabaumue 3.3, BXOAHbIE U BbIXOAHble CUrHasbl — B Tabnnue 3.4.

( KoHTyp CN)
[ KonTyp BN) [ no A3ne 1 j
( KoHTyp AN)
L 2>1 Myck A3/B 1 ]
-
UA | [ Ino nans 1A &
UB Beoa [13/1B 1 S
lﬂg PC | A30B 1 Zep 21 Cpabatbiearve 03B 1 J
030B 1 &n Mogxear 13718 1 ot 1308 2
1B
IC 0308 1 Rep 9 —
030B 1 onp
030B 1 Kem
\030B 1 Hanpaen.
[1371B 1 Hanpasn. K Wikal
Henanp. 131 1 npu axnj
[
[ ‘ AY zawmt JJ
310 N
:Q +-*| MO 1378 310>
IC £33 1308 310 Hav.
A30B Kropm
[3\ Brok. A30B 1 21
E"\ Buisoa [130B
L CpabatbiBanue KLH
[ ‘ N0 [130B 2 ZAB HeHanpaBn] |
L/
J
030B 1 ot BKm
{ BKwm } " 6/ 21
B1 BKG |
} a3n /‘/OT

[ BK6

e |

PucyHoK 3.3 a) — DyHKLUMOHANbHAA cxema anroputma 438
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[ no A3aB 2 J

Myck A30B 2 ]

CpabatbiBanune O3B 2 j

AY 03[B Tcp
t

[ KonTyp CN
r KonTyp BN)
f KonTyp AN) | 1 21
fuA Mo A3MB 2 ZA &
uB ‘Qi AsA Beon [13MB 2
UC | PC |N0JI3B2ZA Henanpaen.
IA A30B 2 Zcp
B a
IC 030B 2 on
030B 2 Rep
030B 2 onp
O30B 2 Kem
[30B 2 Hanpasn.
[1301B 2 Hanpaen. K WwHa
L I Henanp. [1301B 2 npu axnj
[ ‘ AY 3awmr ]J
[ ‘ no O34B 310> Ji
C‘\ Bnok. A430B 2 21
[\.\ Bbisoa 1308
[ CpabartbiBaHue KLH %
L/
O30B 2 ot BKm
[ BKm } " 6/./ ﬂ
030B 2 o1 BKG |
[ BK6 ] T :
(e |
[ ‘ AY sawyut j ﬂ
CryneHb AY 130B
uge
) 1
[ Mo A30B 1 ]—1
[ Mo A30B 2 H

— CpabatbiBaHune AY 13[B j

["’QJ Briok. AY 3B }
["0‘_‘ oY A30B }
b CrtyneHb OY O3B

"

J —

{ Mo [308 1 jé
[ Mo A30B 2 j—z
[ -~ ] oy HSE?/ oT BKm >1
[ - } oy na;/u? ot BK6
= —

=

Oy O30B Tcp
i CpaBartbiBaHue OY ,usma}

PucyHok 3.3 6) — dyHKUMOHaNbHaA cxema anroputma A3/1B
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Tabnunua 3.3 — NapameTpbl 434B

WNHam

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO | NU3SMEHEHUA
Crynenb 1
Beop A3/B 1 O-™ O - Bsog nepsoit ctyneHun A3/B
YcTaBka no No/IHOMY CONPOTUBIEHUIO
B1Z 20-4 1
430 cp 0,20 —400,00 0,00 0,01 1378 1, Om
Yron AMHUM XapaKTepUCTUKMU
30B1® 30-85 1
A 7 60 cpabaTbiBaHma O34B 1, rp
YcTaBKa No akTMBHOMY COMPOTUB/IEHUIO
B1R 20-4 1
430 cp 0,20 - 400,00 0,00 0,01 1378 1, Om
Yron Hak/0Ha NPaBoii CTOPOHbI
B1o - 1
ASA P 30-85 >0 XapaKTepuCTUKKM cpabaTtbiBaHua A3/B 1, rg
KoaddnumneHT cmeleHns 3a cnnnHy
B1K - 1 1
ASA M 0,05-0,30 0,10 0,0 XapaKTepUCTUKKU cpabatbiBaHua A34B 1
308 1 Tcp 0,00 — 10,00 0,30 0,01 SllczaBKa no BpemeHu cpabatbiBaHna A3/1B
03B 1 Hanpasn. 0-1 0 1 Besog HanpasneHHocTn O3B 1
B1 .
A30B 1 nanpasn. O-o O - Bsog HanpasneHHoctn O3B 1 K wmnHam
LWMHAM
Henanp. A34B 1 O-o 0 i BeBog HeHanpaBneHHoro pexuma A3/4B 1
npu BKJ. Npu BKAOYEHUU IMHUMU
Besog nogxsata A3/1B 1 ot
Mn B1
oaxsar A31B 1 ot O-o O - HeHanpas/eHHOoM xapaKkTepucTukn 1318
4348 2 )
Bsog KoHTposa A3B 1 oT 610KMpOBKK
034B 1 ot BKm O-o O - NP1 KayaHUAaX MeaneHHOoAEeNCTBYHOLWMX
cTyneHemn
Bsog KoHTposa A3/[B 1 oT 610KMpOBKK
O30B 1 ot BK6 O-o O - Npwn KayaHmaAx BbICTPOAENCTBYHOLNX
cTyneHemn
CryneHb 2
Bsog 43/B 2 O-™ O - Beog BTOpOI cTyneHn 43/B
YcTaBKa Nno NOJIHOMY COMNPOTUBJIEHNIO
B2Z 20-4 1
a3a cp 0,20 —400,00 0,00 0,01 1378 2, Om
Yron AMHUM XapakTepUCTUKU
30B2 ® 30-85 1
ASA N 60 cpabaTbiBaHma O34B 2, rp
YcTaBKa No aKTMBHOMY COMPOTUB/IEHUIO
B2R 20-4 1
a3a cp 0,20 —400,00 0,00 0,01 1378 2, Om
Yron Hak/0Ha NpPaBoi CTOPOHbI
030B 2 dnp 30-85 50 1 XapaKTepUCTUKKM cpabaTtbiBaHua A34B 2,
p
KoaddnumneHT cmeleHns 3a cnnnHy
30B2K 0,05-0,30 0,10 ,01
ASA M 0,0 XapaKTepUCTUKKM cpabaTtbiBaHua A3/B 2
YcTaBKa no BpemeHu cpabatbiBaHuMA
30B2T 0,00-10,00 § ,01
43a cp 0,30 0,0 0308 2, c
[03/4B 2 Hanpasn. 0-1 0 1 Bsog HanpasneHHocTn O3B 2
3B 2 .
AL Hanpasn. & O-™ O - BBog HanpaeneHHocTu O3B 2 K WimMHam
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MpoponxeHne Tabanubl 3.3

HavmeHoBaHue dnanasoH 3HayeHMe no War o
KommeHTapum
YCTaBKM NU3MeHeHNA YMOMYaHUIO | U3MEHEHMA
Hewanp. A34B 2 O-® 0 i BBog HeHanpasseHHOoro pexuma A3/4B 2
npw BKA. NP BKAOYEHUN ANHUK
Bsog KoHTpoaa A3/1B 2 oT 610KMpPOBKM
O3B 2 ot BKm O-o O - Npu KayaHUAX Mel/IeHHOAENCTBYOLLINX
cTyneHemn
Bsog KoHTpoasa A3/1B 2 oT 610KMpPOBKM
A34B 2 ot BK6 O-™ O - NPV KavyaHMAX BbICTPOAENCTBYIOLNX
cTyneHemn
30Ha Harpysku
430B 30Ha O-® O i Bsog, 610kMpoBKM cpabaTtbiBaHua A3/B
Harpysku NPW HaxXOXAEHUN B 30HE Harpy3Ku
03B PHarpysku 10-70 30 1 Yron Harpysku, rp
113718 RHarpysku 0,20 — 400,00 10,00 0,01 YcTaBKa Mo aKTUBHOMY COMPOTUB/IEHMIO

30HbI Harpyskm, Om

Myck no TOKy HyneBoii nocnepoBa

Te/IbHOCTU

A034B 310 Hau.

0,25-10,00

1,00

0,01

YcTaBKa No HayasibHOMY TOKY
cpabaTtbiBaHMA NYCKOBOro OpraHa Toka
HYJIEBOM NOCNeA0BaTe/IbHOCTH, A

03B Ktopm

0,10-0,50

0,20

0,01

YcTaBKka no KoapdULMEHTY TOPMOKEHUA
XapaKTePUCTUKM TOPMOXKEHUNA MYCKOBOTO
opraHa ToKa Hy/fieBoi
nocnenoBaTe/IbHOCTH

KomneHcauma ToKa HyneBoi nocaen0B8aTeNbHOCTU

A30B R1lya

0,010 -2,000

0,100

0,001

YaenbHoe akTUBHOE CONpoTUBAEHUNE
NIMHAW NPAMOI NOCNea0BaTeIbHOCTH,
OM/Km

L1348 ROya

0,010-2,000

0,100

0,001

YaenbHoe akTUBHOE CONpoOTUBAEHME
JIMHUN HyNeBOW
nocnegosatenbHoCcTU, OM/KM

L1308 X1y

0,010-2,000

0,100

0,001

YenbHoe peakTusHoe
COMpPOTMB/IEHNE NTNHUW NPAMOM
nocnegosatenbHoCcTU, OM/KM

L1318 XOya

0,010-2,000

0,100

0,001

YaenbHoe peakTuBHoe
COMPOTUB/IEHNE IMHUM HYNEBOW
nocneposatenbHocTM, Om/Km

YckopeHnue A34B

CryneHnb AY 43/B

0-2

0

1

Bbibop ctyneHun A3/[B, aBToMaTU4YECKU
YCKOPAEMOM NPU BKAOYEHUN ANHUK

AY [13[1B Tcp

0,00-10,00

0,10

0,01

YcTaBKa no BpemeHu cpabaTtbiBaHuA
ABTOMATUYECKU YCKOPAEMOM Npu
BKAOYEHUM NnHUKU cTynenn O3B, ¢

Crynenb OY 431B

0-2

Bbi6op onepaTMBHO YCKOPAEMOI CTyNeHU

[130B

oy a34B Tcp

0,00-10,00

0,10

0,01

YcTaBKa no BpemeHu cpabaTtbiBaHuA
onepaTUBHO ycKopsiemol cTynenu A3/B,
c

KUT-P-A11-PY-01
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MpoaonxeHue Tabanubl 3.3
HanmeHoBaHue AnanasoH 3HayeHue no LWar
YCTaBKM NU3MeHeHuA YMONYAHUIO | U3SMEHEHUA

KommeHTapui

BBOA, KOHTPOAA ONEpaTUBHO YCKOPAEMOM
QY O3B o1 BKm O-™ O - CTYMeHn oT 6IOKMPOBKM NPU KauyaHUAX
MeASIEHHOAEMNCTBYOWMX CTyneHeln

BBOA, KOHTPOAA ONEpPaTUBHO YCKOPAEMOM
OY 4348 ot BEK6 O-™ O - CTYMeHn oT 6IOKMPOBKM NPU KauyaHUAX
ObICTPOAENCTBYIOLMX CTYNEHEM

Tabnuua 3.4 — lornyeckune curHanol A3/1B

Tun HavmeHoBaHue o
KommeHTapum
CUrHana CUrHana

no A34B 1 zAY Myckosoi opraH A34B 1 no ¢asze A
no A3aB 1 zY Myckosow oprax 3/1B 1 no dase B
no a3as 1 zcY Myckosoli opraH 3B 1 no ¢asze C
no A3aB 2 zAY Myckosow opraH A3/B 2 no dase A
no A3aB 2 zY Myckosow oprax 3/1B 2 no ¢ase B
no a3aB 2 zcY Myckosoli opraH 3B 2 no ¢asze C

no no A34B 2 ZA MycKkoBOW OopraH HeHanpaBaeHHOM xapakTepucTnkm 3B 2 no ¢ase A
HeHanpasn.V
no g34B 2 ZB MycKkoBOW opraH HeHanpaBAeHHOM xapakTepucTukm A34B 2 no ¢ase B
HeHanpasn.V
no a3aB 2 zC MycKkoBoOW opraH HeHanpasaeHHOM XapakTepuctnkm A3/4B 2 no ¢pase C
HeHanpasn.V
no g3as 310> MycKkoBoOW opraH TOKa Hy/s1ieBoi nocnegosatensHocty A3/4B
bnok. A34B 1 bnoknposanme A34B 1
bnok. A3/4B 2 bnokuposaHue A34B 2

«’\ BbiBog A3/4B BbiBog BCcex ctyneHen A3/B
bnok. AY 13/1B BnokupoBaHue agTomaTuyeckoro yckopeHua 318
oy a34B OnepaTtusHoe yckopeHue O3B
BK6 CpabaTbiBaHWe 6/10KMPOBKMU NPY KauaHUsAX ObICTPOAENCTBYIOLLNX CTYNEHEN
BKm CpabaTtbiBaHMe OG/0KMPOBKM MPU  KavyaHUAX MeaNeHHOAENCTBYHOLLMX

Bxog, cTyneHem
AY 3awmt ABTOMaTUYECKOE YCKOPEHUe 3aLMUT NPU BKAOYEHUU NUHUN
CpabaTbiBaHue KLH HencnpaBHOCTb M3MEPUTENBHbIX LLenei HanpaXKeHns
no a3aB i1 Myck O30B 1 6e3 KoHTpoAsA OT 610KMPOBKM MPU KavyaHUAX
Myck A34B 1 Myck 4340B 1
CpabatbiBaHue 3B 1 | CpabatbiBaHue A3B 1
no A3AaB 2 Myck O30B 2 6e3 KOHTPoAsA OT 610KMPOBKM MPU KavyaHUAX

Bbixog Myck 4348 2 Myck 4348 2
CpabatbiBaHue A3B 2 | CpabatbiBaHue A34B 2
zgz6BaTb|BaHme AY CpabaTtbiBaHMe aBTOMATUYECKN YCKopsAemon cTyneHn A3/B
zgztSBaTblBaHMe oy CpabaTbiBaHWe onepaTUBHO YcKopsaemoi cTyneHn A3/1B
Y KoaddpuumeHT Bo3BpaTa He 6onee 1,07.

3.3.2 A3/1B Heobxoamma ona cenekTUBHOro oTKAoYeHMs K3 Ha IMHMKM Npu ABOMHbIX 3aMblKaHUAX
Ha 3eM/t0, AMCTAHUMOHHAA 3awmTa oT mexaydasHbix K3 npu yKasaHHbIX 3aMblKaHUAX paboTaeT c
60/1bLWON NOrPELLHOCTbIO U3-3a HEKOPPEKTHOrO pacyeTa conpotmeaeHns. A3B npumeHMma ToNbKO Npu
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NOAKNIOYEHUM YCTpoMcTBA No TpexdasHoh cxeme (pucyHkm 1.1 a), 1.1 8), 1.1 r)), TaK Kak ana paboTbl
dYHKUMM TpebyeTca pacyeT TOKa HY/1eBOM Noc/aeA0BaTeIbHOCTU 13 TpeX $pasHbIX TOKOB.

3.3.3 IncTaHUMOHHAA 3aluuTa BbINOAHEHA B TPEXPE/SIEMHOM MWCMOAHEHUN C KOHTpPOJAEm
conpoTtusneHmin KoHtypos A0, BO, CO. PacueT conpoTnBAEHUI BbINONHAETCA NO GopMynam:

5 - Una (3.4)
*Ta+ Ronn + 310

7 _ Ug (3.5)
° _B + Rrg:vm 3_IO

_ U

Zo=- c_ (3.6)

PacueTHbIN TOK HyneBOﬁ nocnenoBatTezibHOCTU PacCYUTbIBAETCA NO d)Opmyne:
3IO=IA + IB + IC (3.7)

rae Uy, Ug, Uc — BTOpUUHbIE 3HaUYeHMA GasHbIX HaNpaKeHWii;

I, Ig, Ic — BTOPUYHbIE 3Ha4YeHUA $a3HbIX TOKOB;

Kiomn — KOIPPULMEHT KOMNEHCALLMMN TOKA HYNEBOM NOCNE[0BaTENbHOCTY;
E]

(o]
lp — BTOPMYHOE 3HAYEeHMEe PacyeTHOro TOKa HYNeBOM NOC/e0BaTe/IbHOCTMU.
KoaddpunumeHT kKomneHcaumm Toka HyNeBoOM NOCNe0BaTE/IbHOCTM paccunTbiBaeTca no opmyne:
R oo = (RO ya "R YA)+j'(.X0 ya X1 YA) (3.8)
3 (Ruyg*iXaya)
rae Ry, — yAGNbHOE aKTUBHOE CONPOTUBIEHME IMHUM HYNeBOI NocaefoBaTeNbHOCTM, OM/KMm;
R1ys — YAGNbHOE aKTUBHOE CONPOTUBEHME IMHUM NPAMON NOCNeA0BaTeNbHOCTH, OM/KMm;
Xoya — YAEGNbHOE peakTMBHOE CONPOTUBAEHME IMHUM HYNeBOI NocaenoBaTeNbHOCTM, OM/KMm;
Xiyy — YAGNbHOE PeaKkTMBHOE CONPOTMBEHNE IMHMM NPAMON NocieaoBaTeNbHOCTH, OM/KMm.
3.3.4 B ycTpoicTBE peanm3oBaHo Age ctyneHun [3/B. XapakTtepucTuKa cpabaTbiBaHWA NpuBeaeHa
Ha pUcyHKe 3.4,
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PHM X, Om

30Ha HarpysKku

n
»

R, Om

i,

cp

PucyHok 3.4 Xapaktepuctmka cpabaTtbiBaHua 3B

3.3.5 Kaxkpgaa ctynedb O3B coctouT m3 pene conpotuBneHns (PC), oxBaTbiBaloWEro Hayasno
KoopAuHaT, n pene HanpasaeHua mowHoctu (PHM). CoctosiHne PHM KOHTpOANpPYETCA TO/IbKO Npu BBOAE
nporpammHoro Kaoda «3/B 1(2) Hanpasa.», B npoTuBHOM ciy4dae [13/1B oxBaTbIBAET Hayaio KOoOpAMHAT
¢ KoapdnumneHTom cmewenma « 4348 1(2) Kem».

3.3.6 Mpun 6aAn3KMX MeTannmdeckux mexaydasHbix K3 ¢ manbim OCTAaTOUYHbIM HanpaxXeHUem
HanpaB/ieHNEe MOLWHOCTHM ObITb ONpeaesieHo HeBepHO. s npeaoTBpaLLeHNA NOXKHOM paboTbl 3B npu
6nm3kux K3 "3a cnuHoi" PHM 3anomuHaeT ¢a3sy Hanpsa)KeHWs npenaBapuMmMHOrO pPeXuma, YTo
obecneumBaeT NpaBuIbHOE onpeaeneHne HanpasaeHHocTH K3.

3.3.7 Mpwn cHUKeHnn HanpaxeHna HuxKe 10 B, B TeyeHmne 100 mc yron gna PHM onpepensetca
mexay Tokamu IA (1B, IC) u npegaBapuinHbim HanpsaxkeHnem UA(UB, UC). Mo ncteveHmm 100 mc cocToaHme
PHM o¢wukcupyetca. Bosspat PHM ocyuwectBndaetca npu CHUXKEHUM TOKoB HuxKe 0,25 A unam npu
BOCCTAHOB/IEHMM 3HayeHUA HanpaxeHua sbiwe 10 B. Ana pabotbl PHM "no namatu" Heobxogmmo
Hann4ue Hanpa*KeHuA Bbiwe 25 B He meHee 50 mc.

3.3.8 MpeaycmMoTpeHO M3MEHEHWE HaNPaB/IEHHOCTU XapaKTePUCTUKKN cpabaTtbiBaHua PC n PHM
nporpammHbIMK Kntodamm « 43/4B 1(2) HanpaeA. K WWHam.

3.3.9 ins npepoTBpalleHms Bo3BpaTa nepson crynenn O3B B cnyyae ropeHua ayrm npu K3 B8
KOHLLe 30Hbl AeNCTBUA CTyNeHN U obecrnedyeHuna oTKAOYEHUA K3 ¢ MMHMManbHOM BblAepPHKKON BpemMeHU
npeAycMaTpuBaeTCA BO3MOXHOCTb BbINOAHeHMA '"moaxsaTta" cpabaTbiBaHWA NepBOM CTyNeHW OT
HanpasaeHHoro PC BTopoi cTyneHu, umetowein 6onee LUMPOKYIO XapaKTEPUCTUKY cpabaTbiBaHUA.

3.3.10 na npepoTBpallieHma cpabatbiBaHna O3B B Harpy3o4HOM peXMmMe NnpeaycMOTPeHOo
6n10kupoBaHue PC npu nonagaHuu B 30HY Harpysku. XapaKTepuCTMKA 30Hbl Harpysku npuvBedeHa Ha
puUcyHKe 3.2.

3.3.11 [nAa BbiABAEHMA ABOMHbIX 3aMblKaHWI Ha 3emto [3/1B BbINO/HEHA C KOHTPOAEM HaNYNA
pac4yeTHOro TOKa Hy/neBoW nocnenoBaTeNibHOCTU. [TyCKOBOW OpraH TOKa HyNeBOW MOC/NeA0BaTEbHOCTU
BbIMOJIHEH C TOPMOXKEHNEM B COOTBETCTBUM C PUCYHKOM 3.5.
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3'0 pacu.
30Ha Cpa6aTbIBaHMﬂ

03B Ktopm
A30B30Hay, ¥———F————=_ .

_
_
7 >

>

TOopM

PucyHok 3.5 — XapakTepuctuKa cpabatbiBaHma MO HyneBon NocnenoBaTeNlbHOCTH

[na onpepeneHna TOKa TOPMOXKEHMA onpeaensaT ¢asbl C MAKCUMaAbHbIM U MUHMMAbHbBIM
3HaYeHMeM ToKa. TOK TOPMOXKEHMA paBeH 3HAYEHUIO TOKa B ocTaBLlenca ¢pase. MNpu 4BOMHOM 3aMbIKaHUMU
Ha 3em/ito obecneymBaeTca TOPMOKEHME OT HenoBpeXaeHHOM dasbl.

3.3.12 A3/B BbiNonHsAT ¢ KOHTposiem oT BK. Onucanue npuHumna pabotbl BK cm. B 3.4. CTyneHu
C BblAEpPXKKOM BpemeHU meHee 1,5 c BbiNonHAWTCA oT BK 6bicTpoaencTBytowmx CTyneHemn, CTyneHu ¢
BblaepKKon BpemeHn b6onee 1,5 ¢ — ot BK meaneHHogencTByoWwmMxX cTyneHen. MNpn HepocTaTouHOM
YyBCTBUTENbHOCTU NYCKOBbIX OpraHoB BK K K3 B 30He ganbHero pesepBUPOBaHUA, CTyNeHb BbINOAHAOT
6e3 KoHTpoaAa oT BK.

3.3.13 ocne BKAKYEHMA JAUHUW BBOAUTCA aBTOMATUYeCKoe YCKopeHue ctyneHn [O3[B,
3awmuiatouLei BCo NHUIO (06blvHO 2 ctyneHb A3B). YckopeHune O3B obecneunBaeT oTKAO4eHUE K3
Ha BCeM IMHNK 6e3 BbIAEPKKN BPEMEHW. YCKOPAEMAnA CTYMEHb BbINOHAETCA 6€3 KOHTponA oT BK, Tak Kak
MYCK CTYNeHW BbINONHAETCA OT CUrHaNa BKAKOYEHUA TNHUN.

3.3.14 Mpwn ycTtaHoBKe TpaHchOpMaTOpa HanpAXKeHUAa "B IMHUK" NPU BKAKOYEHUU BbIKAOYATENA
Ha 6aun3koe K3 pabota PHM "no namsatn" HeBO3MOMXHa, NO3TOMY NPM BKAOYEHUM BbIKAOYaATENA
yCKOpAemaa CTyneHb [AO0/MXHA paboTaTb B HEHAnpaB/EHHOM peXume (NpPorpamMmHbIi KoY
«HeHanp.434B1(2) npu BKA.»).

3.3.15 lMpw BbIBOAE OCHOBHOM 3aLLUTbI, KaK NPaBK/I0, BBOAMTCA ONEPATUBHOE YCKOPEHME CTYNEHMU
O3B, oxBaTbiBatoLLEN BCIO JIMHUIO. BblaeprKka BpeMeHU YCKOPSAEMOW CTYMEHN HE OTCTPOEHa OT UMKAa
KaYaHWi, NO3TOMY, €C/IM HA JIMHUM BO3MOXKHO BO3HWMKHOBEHME Ka4yaHWM, YycKopAemas CTyneHb
BbIMOJIHAETCA C KOHTpoJsiem oT BK 6bicTpoaencTeylowmx cTyneHein (nporpammubiin kKaoy «QY A3/[B ot
BK6»). B NpoTMBHOM C/ly4ae onepaTMBHO YCKOPAEMYIO CTYyNEeHb PEKOMEHAYETCA BbIMNONHATL C KOHTPOEM
oT BK meaneHHoaencTByOWMX CTyneHen (nporpamMmHbii Katod «OY O3B ot BKm»).

3.4 bnokupoBKa npu KayaHuax (BK)

3.4.1 dyHKUMOHaNbHaA cxema anroputma BK npepcrasneHa Ha pucyHKe 3.6. HacTpanBaemble
napameTpbl BK npuseaeHbl B Tabanue 3.5, BXOAHbIE U BbIXOAHbIE CUTHaNbl — B Tabauue 3.6.

"A /| moBKdi1> 21

IB . & | BKT6
IC | di1[$3  BKdl1 1 0,05¢ ’—\ BK6
‘ AL/~ no Bk di2> | M [ j

1B
IC | dI2 {3 BKdI2 iy (

3 Bosspat BK no PMNoO 15 R L Bl j
M PO

PucyHok 3.6 — dyHKUMOHaNbHas cxema anroputma bK
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Tabnunua 3.5 — NapameTtpbl BK

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM U3MeHeHusA YMOJIYAHUIO | UBMEHEHNA
EK di1 0,25 — 50,00 0,50 0,01 yCTaBKi\ BK no npupaweHunto Toka
NPAMON NocnenoBaTeIbHOCTH, A
EK dI2 0,25 — 50,00 0,25 0,01 YcTaBKa IéK no NpUpaLLeHMNIo ToKa
obpaTHOM nocnegoBaTeibHOCTH, A
YcTaBKa No BpeMeH BBOAA
BKT6 0,00 - 2,00 1,00 0,01 6bicTpoaelicTBytowmx ctyneHen 3 oT BK,
C
YcTaBka No BpeMeHu BBOAA
BK Tm 2,00-15,00 5,00 0,01 MegNeHHOoAeNCTBYoWMX cTyneHen 3 ot
BK, c
Bo3Bpat cxembl 610KMPOBKKN Npwm
Bosspat BK no PMO O-o O - KayaHWAX B UCXOAHOE COCTOSIHUE NpU
OTKJIOYEHUU BbIKAtOYATENA

Tabnnua 3.6 — Jlornyeckue curHanol BK

Tun HanmeHoBaHue o
KommeHTapum
curHana CUrHana
no no BK di1> MyckoBown opraH BK no npupalleHnto Toka Npsmoi nocseaoBaTe/IbHOCTU
Nno BK di2> MyckoBown opraH BEK no npupalieHmio Toka obpaTHOM nocaenoBaTeIbHOCTH
“'\ PMO Pene nonoxeHuA BblkNOYaTENIA — OTKNOYEHO
BK6 CpabaTbiBaHMe 6/10KMPOBKM NPU KavyaHUAX ObICTPOAENCTBYOWMX
CcTyneHemn
Bbixopg, ”
BKm CpabaTbiBaHMe 6J10KMPOBKM NPU KaYaHUAX MeaNEeHHOAENCTBYOLLUX
cTyneHemn

3.4.2 BK b6bICTPOAENCTBYIOLLNX CTYyNEHEN NPUMEHALIOT AN UCKIOYEHUA NOXKHOro cpabaTtbiBaHUA
Ha JIMHUAX C ABYCTOPOHHUM NMUTAaHNEM MPU KAYaHUAX B SHEProcUcTeme.

3.4.3 BK pearvpyeT Ha npupalLeHne Toka 06paTHOM MM NPAMOIN NOCAea0BaTeNbHOCTM U BBOAUT
(nebnokupyer) A3 w O3B Ha Bpems, [AoCTaToyHoe Ans ux cpabatbiBaHus. [locne 3Toro
bbicTpoAeNCTBYIOWME CTyNeHM BNOKMPYOTCA Ha BpemAa BBOAA MeAJ/IEHHOAEMNCTBYIOWMX CTyneHen Ao
OKOHYaHMA UuMKna AlMNB pans npesoTBpalleHUa M3AUWHKMX  cpabaTbiBaHU nNpu  BHewWwHUx K3,
CONPOBOXAAMOLLMXCA PA3BUTUEM KAYaHUN.

3.4.4 YckopeHHoe oTKkatoveHne K3 Ha nHum B umkne AMNB obecneymBaeTca 3a c4eT NPUMEHEHUSA
aBTOMaTmyeckoro yckopeHuna 43 v 3B npun BKAKOYEHUN TUHUN.

3.4.5 MpeaycmoTpeH yCKopeHHbI Bo3BpaT BK ObicTpoaencTBYOLWMX CTYNEHEN MPU OTKAKOYEHUN
BbIK/tOYaTENA AN1A obecnevyeHnsa nx AencTBmMA NpPu BKAOYEHUN IMHUK B LMKAe AlB.

3.4.6 MeaneHHogencTByoWwMe cTyneHn [13 oTCTpOEHbI OT LMK/ KayaHW BblAEPKKOM BPEMEHMN.
Ucnonb3oBaHue BK HeobxoanMMo Ans NpeaoTBPaLLEHMA NOXKHOro cpabaTbiBaHMA NPU HEUCNPABHOCTAX B
uenax Hanps»keHua. PaboTa meaneHHOAENCTBYIOLWMX CTyneHen AosxHa obecrneynmBaTbca B TeYeHUe
BCEro uUMKAa HeycnewHoro AlB, nostomy Bpema aeb/OKMPOBKM MeaNEeHHOAENCTBYIOWMNX CTYMNEHEN
OONXKHO ObITb 60osblwe BpemeHM AlNB M NOBTOPHOro cpabaTbiBaHMA AMCTAHUMOHHbIX 3aWUT B Caydae
HeycnewHoro AlB.

3.4.7 Mpn HeaoCTaTOYHOM YyBCTBUTENbHOCTM MYCKOBbIX opraHoB BK K K3 B 30He aanbHero
pe3epBUPOBaHUA, CTyNeHb, obecneynBatoLLan AaibHee pe3epBMpoBaHuE, BbINOAHAETCA €3 KOHTPOAA OT
BK.
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3.5 ¢YHKLI,VIF| dBTOMATUYECKOro yCKoOpeHu1A 3alut

3.5.1 dyHKUMOHaNbHAA CXeMa aroOpPMTMa aBTOMATUYECKOrO YCKOPEHMSA 3alLMUT NpeacTaB/ieHa Ha
pucyHKe 3.7. HacTpanBaemble NapameTpbl aArOPUTMa aBTOMATMUYECKOro YCKOPEHMA 3aLlLnUT NpuBeaeHbl B

Tabanue 3.7, BXoAHble U BbIXOAHble CUTHa/bl — B Tabanue 3.8.

&

e, ‘ )

2 AY KoHTtponb Um
{ MO KH Umd< ) |

4 AY KoHTponb UEKH
[ MO KH U< T

PucyHok 3.7 — DyHKUMOHaNbHAA CXeMa aJropmuTMa aBTOMATUYECKOro YCKOPEHMA 3almT

01¢c AY TBkn
b L o [ AY zawmt

Tabnunua 3.7 — MNapameTpbl GYHKUMM aBTOMATUYECKOTO YCKOPEHMA 3aLUT

HanmeHoBaHue Awnana3oH 3HayeHue no LWar o
KommeHTapum
YCTaBKMU N3MeHeHuA YMOYaHUIO | U3MEHEHUA
YcTaBKa nNo BpemeHu BBOAA
AY TBKkn 0,3-3,00 1,00 0,01 ABTOMATMYECKOro YCKOPEHMA nNpum
BK/IIOYEHMM BbIK/tOYATENA, C
KoHTposb oTcytctBma Umd ana
AY KoHTposib Umd O-™ O - paspellieHma paboTbl aBTOMaTUYECKK
yckopsaemblx ctyneHeit A3 n A3B
KoHTponb otcytcTema UKH ana
AY KoHTponb UKH O-™ O - pa3pelleHma paboTbl aBTOMaTUYECKM
ycKkopsemblx ctyneHent A3 v A3/B

Tabnunua 3.8 — Jlornyeckne curHanbl GyHKLMN aBTOMATUYECKOrO YCKOPEHMA 3almT

Tun HavmeHoBaHue .
KommeHTapuun
cuUrHana cuUrHana
'\0‘ Pno Pene nonoxeHnA BblKNtOYaTENA — OTK/AOYEHO
MO KH Umd< MyckoBoi opraH oTcyTcTBMA HanpsaxeHnn UAB, UBC
Bxona ”
MO KH UKH< lNycKkoBow opraH OoTCyTCTBUA HanpaxXeHnAa UKH
Bbixon, | AY sawmt ABTOMaTUYECKOE YCKOPEHMe 3aLLUT NPU BKAOYEHUN IUHUMU

3.5.2 BKk/lOYEHME AWHUKM OonpeaenseTcs Mo MCcYe3HOBEeHW curHana PMNO v aeicteyer Ha

paspelueHne paboTbl aBTOMaTUUECKM YCKopAeMbIX cTyneHei A3 v A3/B.

3.5.3 Ha nunHuax c ABYCTOPOHHUM NUTaHUeEM, eCan ANHUNA BKAKOYEHA MNMOoA4 HanpAXeHue C
I'IpOTVIBOI'IOl'IO)-KHOl‘;I CTOpPOHbI, YCKOpEHUE pa6OTaTb He AO0/TXKHO ANA npeaoTspalleHnA CpBGaTbIBaHMﬂ ,EB
npn BO3HUMKHOBEHUU KayaHMi. B aTom cnhydae onAa BBoA4a aBTOMATUYECKOro yCKOpeHuA HeO6XOﬂ,MMO

KOHTPO/IMPOBATb OTCYTCTBMUE HANPAXKEHNA HA INHUMN.
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3.6 TokoBas otceuka (TO)

3.6.1 dyHKUMOHanbHaA cxema anroputma TO npeacTaBneHa Ha pucyHKe 3.8. HactpauBaemble
napameTpbl TO npuseaeHbl B Tabanue 3.9, BXogHble W BbIXOAHbIE cUrHanbl — B Tabauue 3.10.

Myck TO 1 j

CpabartbiBaHue TO 1 J

Myck TO 2 }

CpabatbiBaHue TO 2 j

[ ®aza C)
r daszaB)
Beoa TO 1 daza A)
/- NOTO 11A>
IA
(R TO11> & ]
[\.\‘ Brok. TO 1 J
TO 1 unB. P
Tk
[ ‘ MO KHM d.A 15 | TO 1 ¢ KHM
Bn. TO 1 no Hea. P
T
L/
[ ‘ KHM cb.A HepocT. } - ,
[ daza C)
[ dazaB)
~ Beog TO 2 dasza A
/- NOTO21A>
IA
3 TO2I> &
["'\‘ Briok. TO 2 J
TO 2 uHB. P
T
[ ‘ MO KHM db.A 1 TO 2 ¢ KHM
Bn. TO 2 no Hea. P
~%
{ - !

‘ KHM &.A HepocT. J

PucyHok 3.8 — dyHKUMOHaNbHAA cxema anropmutma TO
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Tabaunua 3.9 — NapameTtpbl TO

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM N3MeHeHuA YMONYAHUIO | U3SMEHEHUA
CryneHb 1
Beog TO 1 O-™M O - Beog TO 1
TO 11> 0,25 -250,00 10,00 0,01 YcTaBKa no ToKy cpabatbiBaHma TO 1, A
Y TO 1
TO 1 Tep 0,00 — 10,00 0,10 0,01 CCTaBKa no sBpemeHu cpabatbiBaHma TO 1,
BBOZ, KOHTPONA HanNpaB/IEHUA MOLLHOCTH
TO 1 c KHM O-™ O 1A TO 1
TO 1 uHB. P 7 ) BBoA, KOHTPONA MHBEPCHOTO
0- O HanpasaeHna mowHocT ana TO 1
Beog 610KkupoBkM TO 1 npu
bn.TO 1 no Hep. P O-™ O - HeLO0CTOBEPHOM 3HAaYeHUU Harnpas/ieHnA
MOLLLHOCTU UK NpU HencnpasHocTn LUH
CryneHb 2
Besoa TO 2 O-™ O - Bsog TO 2
TO 21> 0,25 -250,00 10,00 0,01 YcTaBKa no ToKy cpabatbiBaHuns TO 2, A
TO 2 Tep 0,00 — 10,00 0,10 0,01 SzlczaBKa no BpemeHu cpabatbiBaHma TO
BBO4, KOHTPONA HAaNPaBAEHMA MOLLHOCTH
TO 2 ¢ KHM O-™ O 1A T0 2
TO 2 uHB. P 7 i BBO4, KOHTPONA NHBEPCHOTO
0- O HanpasneHnAa mowHoctn gna TO 2
Bsog 610kupoBKM TO 2 npu
Bbn. TO 2 no Hea. P O-™ O - HeA0CTOBEPHOM 3HAYEHUM HanpaBieHUA
MOLLHOCTW UM NPU HencnpasHocTh LH

Tabnunua 3.10 — lornyeckme curHanbsl TO

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CUrHana
noTO 1I1A>Y Myckosow oprad TO 1 no ¢dase A
no 1o 11B>Y Myckosow oprad TO 1 no ¢ase B
no noTo1icsY Myckosoii oprad TO 1 no ¢ase C
noTO 2 IA>Y Myckoso# opraH TO 2 no ¢asze A
no 1O 2 IB>Y Myckoso# opraH TO 2 no ¢asze B
noTo2Ic>Y Myckosoi opraH TO 2 no ¢aze C
bnok. TO 1 bnokmposaHme TO 1
T
bnok. TO 2 bnokmposaHue TO 2
MO KHM ¢.A MyckoBoit opraH KHM no ¢ase A
Bxos | MO KHM ¢.B MyckoBoi opraH KHM no ¢ase B
MO KHM ¢.C MyckoBoi opraH KHM no ¢ase C

KUT-P-A11-PY-01
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MpogonxeHne Tabanubl 3.10

Twvn HanmeHoBaHue
CUTrHana CUTrHana

KommeHTapui

KHM ¢.A HepocT.

He,ﬂ,OCTOBepHOE 3Ha4YeHune HanpasaeHNA MOWHOCTK NO d>a3e A

Bxop, KHM ¢.B HegocT.

He,ﬂ,OCTOBepHOE 3Ha4YeHune HanpasaeHNA MOWHOCTK NO d>a3e B

KHM ¢.C HepgocT.

He,ﬂ,OCTOBepHOE 3Ha4YeHune HanpasaeHNA MOWHOCTK NO d>a3e C

Myck TO 1 Myck TO 1
BbiXG CpabatbiBaHne TO 1 CpabatbiBaHne TO 1
A Myck 70 2 Myck TO 2

CpabatbiBaHue TO 2

CpabatbiBaHue TO 2

Y KoaddpuuneHT Bo3spaTa He meHee 0,93

3.6.2 TO BbINo/IHEHa NO}A3HO C BO3MOXKHOCTbIO KOHTPOAS HanpaBaeHMa MolwHocTH (n. 3.9). Beog,
KOHTPOAA HAaNpPaBAEHUA MOLLLHOCTU OCYLLECTBASETCA NPOrpaMMHbIM Kntoyom «TO 1(2) ¢ KHM».

Mpu HeAOCTOBEPHOM 3HAYEHWW HaANpPaBAEHMA MOLLHOCTM WAW NPU HEUCNPaABHOCTM Uenewn
HanpaxeHua pabota TO ¢ KHM ocywiectBnATbCA 0a4HMM U3 cnocobos:

- Npv BBEAEHHOM nporpammHom Katode «ba. TO 1(2) no Hea. P» - TO 1(2) 6nokmpyeTcs;

- NPY He BBEAEHHOM NPOrpammMHbIM Katode «ba. TO 1(2) no Hea. P» - TO 1(2) paboTaeT 6e3 KHM.

37
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3.7 MakcumanbHasa ToKoBas 3awumrta (MT3)

3.7.1 dyHKUMOHanbHaA cxema anroputma MT3 npegcrtaBneHa Ha pucyHKe 3.9. HactpamBaemble
napameTpbl MT3 npusegeHsbl B Tabanue 3.11, BXoAHbIE U BbIXOAHbIE CUrHAbI — B Tabanue 3.12.

|

Myck MT3 1 ]

MT3 1 Tep

CpabaTbiBaHne MT3 1 j

|

Myck no U }

[ da3za C)
[ dasza B
daza A)
‘ A -/-|noMT311A> Beog MT3 1
£33 MT311>
E\'\‘ Brok. MT3 1
&| | L
MT31no U

MT3 1 uHB. P
[ roemen [ Th

MT3 1 ¢ KHM

bn. MT31 no Hep,
[ ‘ KHM cb.A HeaocT. } /
L/
L
L J
c ®a3a C)
c dazaB)
N dasza A
‘ A [/ momT32IA> & Bsoa MT3 2
£33 MT321>
4[ Myck MT3 2 }
F"k‘ Brok. MT3 2 =1
MT3 2 Tep
& - CpabartbiBanne MT3 2 j
I 1 MT32no U
[ ‘ Myckno U
J
MT3 2 unB. P
{ ‘ MO KHM db.A }i\/h MT3 2 ¢ KHM
bn. MT3 2no Hep. P
{ ‘ KHM cb.A HeaocT. }»—/ -
L
L J
Beog MT3 3
A7 & MT33T
A |/ momTasi> MT3 3 3amrcnman oo >1
IC [MAX[S3 MT33 1> -

[ﬁ.\" Bnok. MT3 3

e

CpabaTtbiBaHue MT3 3 j

'

Myck MT3 3 }

PucyHok 3.9 — ®yHKUMOHaNbHaAA cxema anroputma MT3

KUT-P-A11-PY-01
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Tabauua 3.11 — NapameTpbl MT3

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO | NU3SMEHEHUA
Crynenb 1
Bsoa MT3 1 O-o O - Bsog MT3 1
MT3 11> 0,25 -250,00 5,00 0,01 YcTaBKa no Toky cpabatbiBaHma MT3 1, A
MT3 1 Tcp 0,00 = 60,00 0,20 0,01 YcTaBKka no BpemeHu cpabaTbiBaHUA
MT3 1, c
MT3 1 ¢ KHM 7 ) BBoA, KOHTPOAA HanpaBaeHUA MOLLHOCTH
0- O ana MT3 1
MT3 1 uHs. P 7 ) BBOA4 KOHTPONA MHBEPCHOTO
b- = HanpasneHna MoLHocTM ana MT3 1
Bn. MT3 1 no Hea. Bsog 610kuposkn MT3 1 npu
P O-™ O - HeZL0CTOBEPHOM 3HAYEHUM HanpaBAeHUA
MOLLHOCTM UAK Npu HeucnpasHocTu LH
MT31noU O-™M O - MT3 1 ¢ nyCKOM NO HanpA*KeHuto
CryneHb 2
Bsoa MT3 2 O-o O - Bsoa MT3 2
MT3 2 I> 0,25 -250,00 5,00 0,01 YcTaBKa no ToKy cpabatbiBaHma MT3 2, A
MT3 2 Tcp 0,00 — 60,00 0,20 0,01 YcTaBKa no BpemeHu cpabaTbiBaHUSA
MT3 2, ¢
MT3 2 c KHM 7 ) BBOA KOHTPOA HAaNpaB/eHMA MOLLHOCTH
b- = oA MT3 2
MT3 2 uHs. P 7 ) BBOoA4 KOHTPOAA MHBEPCHOTO
0 - O HanpaBaeHMA MOLWHOCTK ana MT3 2
Bn. MT3 2 no Heg. Bsog, 610knpoBku MT3 2 npu
P O-™ O - HeA40CTOBEPHOM 3HAYe€HUM HanpaBAeHUA
MOLLHOCTM UM NPU HencnpasHocTh LIH
MT32no U O0-™ 0 - MT3 2 ¢ NyCKOM MO HaMpAXKEeHUIO
CryneHb 3
Beog MT3 3 O-™ O - Bsog MT3 3
MT3 3 I> 0,25 -250,00 3,00 0,01 YcTaBKa no ToKy cpabatbiBaHua MT3 3, A
YcTaBKa No BpemMeHm
MT3 3 Tcp 0,00 -60,00 0,20 0,01 cpabaTbiBama MT3 3, ¢
: Homep BpeMATOKOBOM XapaKTepPUCTUKHN
MT33 N 1-4 1 1 MT3 3
MT3 3 K 0,050 — 10,000 0,050 0,001 KoadpodumumneHT BpeMeHn BPEMATOKOBOM
XapakTepuctmkm MT3 3
Bbi6op 3aBMCMMOIN BPEMATOKOBOIM
MT3 3 sasucuman 0-o O i XapaKTepuctmkm gna MT3 3
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Tabnuua 3.12 — lornyeckme curHanol MT3

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CcuUrHana
no MT3 1 IA>Y MyckoBoi opraH MT3 1 no ¢ase A
no mMT31 IB>Y MyckoBoi opraH MT3 1 no ¢ase B
no mMT31I1c>Y MyckoBoi opraH MT3 1 no ¢asze C
no no MT3 2 IA>Y MyckoBoi opraH MT3 2 no ¢ase A
no mMT3 2 IB>Y MyckoBoi opraH MT3 2 no ¢ase B
no mMT32I1C>Y MyckoBoi opraH MT3 2 no ¢asze C
no mt331>Y Myckosoii opraH MT3 3
bnok. MT3 1 bnokmposaHme MT3 1
’\’\ bnok. MT3 2 bnoknposaHne MT3 2
Bbnok. MT3 3 bnoknposaHme MT3 3
MO KHM ¢.A MyckoBoit opraH KHM no ¢asze A
MO KHM ¢.B MyckoBoi opraH KHM no ¢ase B
MO KHM ¢.C Myckooi opraH KHM no ¢ase C
Bxopn, KHM ¢.A HepocT. HepocroBepHoOe 3HaYeHWE HanpaBAEHNA MOLHOCTM No pase A
KHM ¢.B HegocT. HepocrtoBepHoOe 3HaYeHWE HanpaBAeHNA MOLWHOCTK Nno ¢dase B
KHM ¢.C HepocT. HepoctoBepHoe 3HaYeHMe HanpaBaeHMa MoLLLHOCTM no ¢ase C
Myck no U CpabatbiBaHne MT3/U
Myck MT3 1 MNyck MT3 1
CpabaTtbiBaHue MT3 1 CpabaTbiBaHMe MT3 1
Bbixoz, Myck MT3 2 MNyck MT3 2
CpabaTtbiBaHue MT3 2 CpabaTbiBaHMe MT3 2
Myck MT3 3 Myck MT3 3
CpabatbiBaHue MT3 3 CpabaTbiBaHMe MT3 3
Y KoadpduumeHT Bo3spaTa He meHee 0,93

3.7.2 NepBas wn BTOpas crtyneHn MT3 (manee — MT3 1 n MT3 2) BbINo/AHEHbI ModasHO C
BO3MOYHOCTbIO KOHTPO/IA HanpasBaeHMa MoluHocTK (n. 3.9). BBog, KOHTPO/A HanpaBAeHUA MOLLHOCTU
ocyuwecrtsasetca nporpammHbimn Karodammn «MT3 1 ¢ KHM» n «MT3 2 ¢ KHM».

MpM HeaoCTOBEPHOM 3HAYEHWUM HAMPABAEHUS MOLLHOCTM WMAW MPU HEUCNPABHOCTU Lenemn
HanpaxeHusa pabota MT3 1 (2) ¢ KHM ocyuwiecTBnaTbcs 04HUM U3 CNOCo60B:

- NPV BBEAEHHOM NporpammHom Kiatode «ba. MT3 1(2) no Hea,. P» - MT3 1(2) 6noKkupyeTcs;

- MPU He BBEAEHHOM MporpaMmHbIm Katoue «bn. MT3 1(2) no Heg. P» - MT3 1(2) paboTaet 6e3
KHM.

3.7.3 MT3 1(2) BbiNONHEHA C BO3MOMHOCTbIO NMyCKa Mo HanpaxeHuto (n. 3.10). BBog nycka no
HanpsaxeHuto ana MT3 1(2) ocywecTBanseTca NnporpaMmHbIM Knrodom «MT3 1(2) no U».

3.7.4 Tpetba ctyneHb MT3 (ananee — MT3 3) BbINOJIHEHA C KOHTPOJIEM MaKCMMaAbHOTro $asHoro
TOKa.

3.7.5 MT3 3 BbINO/NHEHA C BO3MOHOCTbIO CpabaTbiBaHMA MO HE3aBUCMMOM MAM 33aBUCUMOM
BPEMATOKOBOM XapaKTepuCTUKe. B ycTpolicTBe npeaycMOTpPeHbl YeTbipe 3aBUCUMblE BPEMATOKOBbIE
XapaKTePUCTUKMN:

- UHBepcHas (yctaBka «MT3 3 N» = 1):

i 014K (3.9)

(I/IHS/CK )0’02 -1 ’

- CUIbHO MHBepPCHas (ycTtaBka «MT3 3 N» = 2):
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=2k (3.10)
I/IIWCK -1
- ANUTENbHO MHBEpPCHaA (ycTaBka «MT3 3 N» = 3):
= 120K (3.11)
I/IIWCK -1
- ypesBblYaMHO MHBEpPCHAA (ycTaBka «MT3 3 N» = 4):
fo_ 80K (3.12)

>
(I/IHYCK) -1
roe K — koadoduumeHT BpemeHu (yctaska «MT3 3 K»), ¢;
| — MaKCMManbHbIN U3 PasHbIX TOKOB, A;
Inyck — TOK NycKa 3awmTbl (ycTaBka « MT3 3 [>»), A.
MakcumanbHoe Bpemsa cpabatbiBaHMA MT3 3 ¢ 3aBUCMMOM BPEMATOKOBOM XapaKTepPUCTUKOM
coctasnsaet 180 MUHYT.

3.8 YcKkopeHue MT3 (YMT3)

3.8.1 dyHKUMOHANbHAA cxema anropmutma YMT3 npegcrtasneHa Ha pucyHke 3.10. Hactpansaemble
napameTpbl YMT3 npuBeaeHbl B Tabaumue 3.13, BXogHble U BbIXOAHbIE CUTHanbl — B Tabanue 3.14.

Beoa YMT3
Myck MT3 1 } &
YMT3 Tcp
E\’\ Briok. YMT3 } — | Cpabarbisanue YMT3 J
AY sawmt } 21

|

PucyHok 3.10 — dyHKUMOHaNbHAA cxema aaroputma YMT3

Tabnvua 3.13 — MNapameTpbl YMT3

HanmeHoBaHue Anana3soH 3HayeHune no LWar .
KommeHTapun
YCTaBKU n3MeHeHuA YMONYAHUIO | U3MEHEeHUA
Bsoa YMT3 O-™M O - Bsoag YMT3
YcTaBKa no BpemeHu cpabatbiBaHMA
MT3 T -2 1 1
YMT3 Tep 0,00 -2,00 0,10 0,0 YMT3, ¢
Tabnuua 3.14 — lornyeckme curHanol YMT3
Tun HavmeHoBaHue .
KommeHTapum
CcuUrHana CuUrHana
’\'\ bnok. YMT3 bnoknposaHne YMT3
Bxo AY 3awmt ABTOMaTUYECKOE YCKOPEHMEe 3aLLUT NPU BKAKOYEHUN NTIUHUU
A [MyckMT31 Myck MT3 1
Bbixog | CpabaTtbiBaHue YMT3 CpabaTtbiBaHne YMT3

3.9 KoHTponb HanpasaeHusa mowHoctu (KHM)

3.9.1 dyHKuMoOHanbHaa cxema anropmutma KHM npeacrtasneHa Ha pucyHKe 3.11. HactpanBaemble
napameTpbl KHM npuseaeHsl B Tabaunue 3.15, BxogHble 1 BbIXOAHble CUrHanbl — B Tabauue 3.16.
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=
UBC %% MO KHM ¢b.A

[ MO KHM ¢b.A

)

)

IA
Pnp. Hepocr.
>
€3 KHM oMy 21 (
‘ L KHM ch.A HepocT.
UCA%}% MO KHM ¢.B ! MO KHM ¢b.B
1B © @ L o ®.
Pnp. Hepocr.
>
€03 KHM ®dmy 21 (
L KHM &.B HepocT.
UAB %fg MO KHM [ MO KHM
ic O KHM &.C { O KHM ¢b.C
Pnp. Hepocr.
>
£33 KHM dmy 21 ‘
\ ‘ L KHM &.C HepocT.

[ CpabartbiBanve KLH J

PucyHok 3.11 — dyHKUMOHaNnbHasA cxema anroputma KHM

Tabauua 3.15 — NapameTtpbl KHM
HanmeHoBaHue Awnana3oH 3HayeHue no LWar o
KommeHTapum
YCTaBKM N3MeHeHuA YMOJYAHUIO | U3SMEHEHUA
OT1-180 go YcTaBKa yr/la MakcumasibHoM
KHM ®my A 45 1 Y
+180 YYBCTBUTE/NIbHOCTH, rpaayc

Tabnunua 3.16 — Jlornyeckue curHanbl KHM

Tun HanmeHoBaHue .
KommeHTapum
CUrHana CUrHana
MO KHM ¢.A MyckoBoit opraH KHM no ¢ase A
no MO KHM ¢.B Myckosoit opraH KHM no ¢asze B
MO KHM ¢.C Myckosoit opraH KHM no ¢ase C
Bxon | CpabaTtbiBaHue KLH HencnpaBHOCTb M3MePUTE/IbHBIX LLenel HanpaKeHus
KHM ¢.A HepocT. HepoctoBepHoe 3HaYeHMe HanpaBAeHMA MOLLHOCTM no ¢ase A
Bbixog, | KHM ¢.B HepocT. HepoctoBepHoe 3HaYeHMe HanpaBaeHMA MOLLLHOCTM no ¢ase B
KHM ¢.C HepgocT. HepoctoBepHoe 3HaYeHMe HanpaBaeHMA MOLLHOCTM no ¢ase C

3.9.2 Ha pucyHKe 3.12 npeactaBneHa guarpamma cpabaTbiBaHMA MYCKOBbIX OpraHOB GyHKUUMK
KHM (Ha pucyHKe npeacraB/ieHa Anarpamma cpabatbiBaHua no dase A, ana apyrux ¢as anarpamma
cpabaTtbiBaHWA aHANOrMYHasn).

KUT-P-A11-PY-01
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A Upc A UBC
KHM dmu=-45° 10 KHM ®mu=-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 3.12 — Auarpamma cpabaTbiBaHWS NYCKOBOro opraHa pyHKunn KHM

3.9.3 Mpu 6an3KNX MexaydasHbIX 3aMbIKAHUAX U 3HAYUTENIBHOM CHUMKEHUMU JIMHEMHbIX
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 HanpsaxeHua Bbiwe 7 B. Mpu HerotoBHocTM ¢yHKUMM KHM paboTaTb MO «namaATm»
dopmMmupyeTcA NPU3HaK HEAOCTOBEPHONO 3HAYEHMA HANPAB/IEHNA MOLLHOCTM.

3.10 Myck no HanpaxeHuto (MT3/U)

3.10.1 dyHKUMOHaNbHAA cxema anroputma MT3/U npeactaBneHa Ha pucyHke  3.13.
HactpanBaemble napametpbl MT3/U npuseaeHbl B Tabnauue 3.17, BXOAHbIE U BbIXOAHbIE CUTHANbl — B
Tabnnue 3.18.

N
UAB ™ - | no MT3/u<
UBC O

UCA | MIN £33 MT3/U<

f

UAB IL_/_| no mT3u2>

UBC
U2 [§3 MT3/U2>
BBog kom6. nycka

- [ Myck no U j

L ‘ CpabatbiBaHue KLLH} ~

PucyHok 3.13 — dyHKUMOHANbHAA cxema anroputma MT3/U
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Tabaunua 3.17 — NapameTpbl MT3/U

TPBH.656122.011-04.01 P31

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKU N3MeHeHun YMONYAHUIO | U3MEHEHUA
YcTaBKa No IMHEMHOMY HaNpPsAXKEHUIO
< —
MT3/U >,0-290,0 20,0 01 cpabatbiBaHMa MT3/U, B
YcTaBKa No HanpaXeHuo obpaTHOM
MT3/U2> 3,0-20,0 5,0 0,1 nocnefoBaTeNbHOCTU cpabaTbiBaHUA
MT3/U, B
BBoa Komb. nycka O-™M O - BBog KOMBUHMPOBAHHOrO Nycka MT3/U
Beog 6n0kuposku MT3/U npu
briok. no KLH O-¥ = HeucnpasHocTu LIH

Tabnuua 3.18 — lormyeckue curHansl MT3/U

Tun HavmeHoBaHue .
KommeHTapui
CUrHana CurHana
no no mMT3/u<? Myckosoit opraH MT3/U no ANHERHbIM HanpsaXeHUaAM
no mMT3/uU2>? Myckosoit opraH MT3/U no HanpsaxeHWo obpaTHOM NocienoBaTeIbHOCTH
Bxos | CpabaTtbiBaHue KLH HencnpaBHOCTb MI3MEPUTENBHDIX LLeNen HanpaAXeHMA
Bbixog | MNyck no U CpabatbiBaHne MT3/U

Y KoadpdpuumeHT Bo3spaTa He bonee 1,07
2 KoadpduumeHT BozspaTta He meHee 0,93

3.10.2 MNpwn BBeAeHHOM KOMbBMHMpoBaHHOM nycke MT3/U mn cpabaTbiBaHUM MYCKOBOro opraHa
«MO MT3/U2>» npoucxogauT npuHyauTenbHoe cpabaTbiBaHMe nyckoBoro opraHa «MO MT3/U<», uTo
obecneumBaeT 60/1bLLUYIO YYyBCTBUTENbHOCTb GYHKUUM NPU CUMMETPUYHBIX U HECUMMETPUYHbIX K3.

3.10.3 MporpammHbiM Kato4om «Bnok. no KUH» Bbibupaetca pexum pabotbl MT3/U npwu
HENCNPABHOCTU U3MEPUTENbHbIX Lienen HanpaxeHua. MNpu BbiBeAEHHOM NPOrPaMMHOM K/toye MycK no
Hanpsa»eHuto BbiBoAUTCA, MHave MT3/U 6aokupyeTca.
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3.11 3awwmrTa ot neperpy3ku (3M)

3.11.1 dyHKUMOHanbHaA cxema aaropmutma 3l npeacraBneHa Ha pucyHke 3.14. HactpanBaemble
napameTpbl 31 npuseaeHbl B Tabauue 3.19, BXogHble U BbIXoAHble curHanbl — B Tabauue 3.20.

Beog 301

A || noanis & 3M Te
:(B: b @ e (- [ Cpa6artbiBanue 3I1 J
e Bnok. 3N
[ “" J [ Myck 3M ]
PucyHok 3.14 — ®yHKUMOHANbHAA cxema anropmtma 301
Tabanuya 3.19 — NapameTpbl 30N
HanmeHoBaHue dnana3oH 3HayeHue no War o
KommeHTapum
YCTaBKM N3MEeHeHun YMOJIYAHUIO | U3MEHEHUA
Beog, 31 O-™ O - Beog 3I1
3M 1> 0,25 -200,00 3,00 0,01 YcTaBKa no Toky cpabatbiBaHua 31, A
3M Tcp 1,00 -300,00 10,00 0,01 YcTaBKka no BpemeHu cpabatbiBaHua 301, ¢

Tabnuua 3.20 — Jlormyeckme curHasnbi 30

CpabartbiBaHue 30

CpabatbiBaHue 30

Tun HavmeHoBaHue .
KommeHTapum
curHana CurHana
no no3ni>Y Myckosoi opraH 3
’\'\ Bnok. 3M Bnokuposanue 3M1
Myck 3 Myck 3N
Bbixon, VK yer

Y KoadpduumenT Bosspata He meHee 0,93
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3.12 Jlornueckasn 3awuTa wuH (N3LL)

TPBH.656122.011-04.01 P31

3.12.1 ®dyHKUMOHanbHaA cxema anroputma J13LL npeacrasneHa Ha pucyHke 3.15. HactpanBaemble
napameTpsl J/I3LL npmnBeaeHsbl B Tabauue 3.21, BXogHble M BbIXOAHbIE CUTHaNbl — B Tabaunue 3.22.

A [ s (
‘ 1B /Z no nau 1> ( n3la }
IC |MAX[(3  n3wW I>
Beop, HGiT [ Myck N3LW }
N3W Tep
o L [ CpabaTtbieaHue N3LL }
e, N3LWn ) ??1 Beoa /131 120 ¢
[\.“" % o—— LA [ HewucnpaeHocTs J131LI j
Brnok. N3LU
™ ) L o
PucyHok 3.15 — ®yHKUMOHaNbHaA cxema anroputma J13L
Tabnunua 3.21 — NapameTpsbl 131U
HanmeHoBaHue Awnana3oH 3HayeHue no LWar o
KommeHTapum
YCTaBKM N3MEeHeHuA YMOJYAHUIO | U3SMEHEHUA
Beog /131U O-™ 0O - Besog N13LU
n3w 1> 0,25 -250,00 3,00 0,01 YcTaBKa no ToKy cpabatbiBaHus /131U, A
N3 Tep 0,10 — 10,00 0,10 0,01 YcTaBKa No BpemeHu cpabaTtbiBaHuA
N3, c
Tabnuua 3.22 — Jlornyeckme curHanbl J1I3L
Tun HavmeHoBaHue o
KommeHTapum
CUrHana CUrHana
no no N3 1>Y Myckosoii opraH /13LL
» bnok. N3LU bnokmposaHue J13LL
Y
N3LWn CurHan nycka 3almT oTXoaawmx AmHnia u CB
n3Wa CurHan 6nokuposaHua 131U
Myck N3LU Myck N3LU
Bobixop,
CpabaTtbiBaHue /13U CpabartbiBaHue N3LU
HeuncnpasHoctb /13U HeuncnpasHocTb /13
Y KoaddpuumeHT Bo3BpaTa He MmeHee 0,93

3.12.2 B ycTpoiictee peanmsoBaHbl ¢pyHKUmMK JI3LLU oTX04AWMX NMHWUI, NpUCOeaMHEHNN BBOAHOIO
N CEKLlMOHHOIO BbIK/tOYaTeNs.

3.12.3 CpabaTtbiBaHue /13U npoucxoaut npu cpabaTbiBaHMM TOKOBOrO MyCKOBOrO opraHa npu
OTCYTCTBMM MyCKa 3aWMT OTXO0AALMX NMMHUIA 1 CB (Bxog, «/13LLUn»). OpraHmnsauma «nocienoBaTenbHON»
nnun «napannenoHom» cxembl J13LU ocywecTenseTca TMINOM NnoaxntoveHms sxoga «J13LLn»:

- NPAMOe NOAKAOYEHUE — KMOC/e40BaTe/IbHAA» CXEMA;

- NHBEPCHOE NOJAK/IoYEHMNE — «Napa/ie/ibHag» CXema.

3.12.4 Mpn pAMTeNbHOM OTCYTCTBMM CUrHana Ha Bxoge «J13Wn» dopmupyetca curHan
HeucnpasHocTu uenu J13LL (obpbiB nam K3).
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3.13 3awmTa oT AyroBbix 3ambikaHuii (343)

3.13.1 ®dyHKUMOHaNnbHaA cxema anropmtma 343 npeacraBneHa Ha pucyHke 3.16. HactpanBaemble
napameTpsbl 313 npueeaeHsl B Tabaunue 3.23, BXogHble W BbIXOAHbIE CUTHa/bl — B Tabauue 3.24.

21

:Q -/-| nosn3i> r
IC |MAX[S 3p3 1> ‘ L Myok 343 }
303 no 3U0 ‘ KoHTp. Toka gns 343
-/~ no 3a3 3uo> ﬂo—/
3U0 \
3 303 3U0> —LW
[ Ccpas 303 ]
L pabaTbiBaHune 3]
5¢ ﬁJ
[\’\‘ OTkn. ot 343 j - . [ HeucnpasHocTtb 303 j
PucyHokK 3.16 — ®yHKUMOHANbHAA cxema aaroputma 313
Tabnunua 3.23 — NapameTpsbl 343
HanmeHoBaHue AnanasoH 3HayeHue no LWar o
KommeHTapum
YCTaBKU Nn3MeHeHHnA YMONYaHUIO Nn3mMeHeHuA
343 I> 0,25 -250,00 5,00 0,01 YcTaBKa no Toky cpabatbiBaHua 343, A
YcTaBKa NO HaNPAXKEHUIO HY1eBOA
343 3U0> 5-60 10 1 nocneaoBaTebHOCTU cpabaTbiBaHUSA
303, B
BBOA, KOHTPO/IA HaNPAXKEHMA HyeBOM
3A3 o 3U0 0-o O nocnegosartenbHocTn gna 343
KOHTp. TOKa ansa 7 ) BBOA, KOHTPO/Ist TOKA A5 cpabaTtbiBaHMA
303 0- O 303
Tabnunua 3.24 — lornyeckne curHanbsl 313
Tun HanmeHoBaHue .
KommeHTapuun
CUrHana CMUrHana
no no 3as 1> Myckosoi opraH 3/13 nNo TOKy

MyckoBoi opraH 3/13 No HanpseHUo Hy1IeBOM NOCNeA0BaTENbHOCTU

no 343 3uo>"
«’\ Otkn. ot 313

CurHan otkntoveHms ot 313

Myck 343

CurHan nycka 3[13 no ToKy / HanpsxeHuto 3U0

Bbixog | CpabaTtbiBaHue 313

CpabatbiBaHue 343

HeucnpasHoctb 343

HeuncnpasHocTb 3113

Y KoadpduumeHT Bosspata He meHee 0,93
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3.14 3awuTa ot ogHoda3HbIX 3ambiKaHU Ha 3emto (3033)

3.14.1 dyHKUMOHANbHAA cxema anroputma 3033 npepcrasneHa Ha  pucyHke  3.17.
HactpamBaembie napametpbl 3033 npuBegeHbl B Tabnuue 3.25, BXxoAHble M BbIXOAHbIE CUTHA/bl — B
Tabnnue 3.26.

510 j, MO 3033 310> & Henanpaen. 3033
50Mu[fs3 3033 310> )
+ & | 3033 ¢ kop. 3U0
L] &
Hanpasn, 3033
310 %Ig MO PHM HIN =
3U0 L2
Pnp. £33 3033 dmy [ Myck 3033 j
L 3033 $30HbI —
= S 3033Ts 3083 Tcp
310 /- | 103033 aiac & & = &
3033 no akT. cocT. }
a5 303630 4 CpabartbiBaHne 3033
[ &
310 -/~ | N0 3033 3108r 3033 no Br 3
BIr 3033 3108r
- 3 9 Kowp. 3U0 8 3033 BT
— A 1
. ‘ } |
[ | Brok 3033 - |
[ Myck 3033 3U0 j
--/-|no 3033 3U0>
3U0 Beog 3033 3U0| 30333U0Ts 3033 3U0 Tcp
(33033 3U0> S S R [ &
[ Myck KUH o CpabatbiBaHue 3033 3UO]
> )
L Xa_| Bnok.30333U0
[ Myck 3033 3I0p }
Beoa 3033 310,
IA L2~ no 3033 310p> & 3033310pTe 3033 3I0p Tcp
2 B
~|.c 310 [£3 3033 3|0p>W Cpabatbisatue 3033 3|0pj
{ Q\‘ Bnok. 3033 3I0p )

PucyHok 3.17 — dyHKUMOHaNbHaA cxema anroputma 3033
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Tabnuua 3.25 — MNapameTpbl 3033

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO | NU3SMEHEHUA

Hewanpasn. 3033 O-® O i Beog, HeHuanpaBneHHom 3033 no
OCHOBHOW rapmoHuKe 310

3033 310> 0,010 -4,000 0,050 0,001 YcTaBKa No OCHOBHOM rapMmoHuke 310, A

3033 ¢ KoHTp. 3U0 O-® O i Beog HeHanpasneHHon 3033 ¢
KoHTponem 3UQ

Hanpasn. 3033 O-o O - BBog HanpasBneHHol 3033
YcTaBKa yrna MakcumasibHoOM

3033 dmy Or ;112?)'&0 90 1 yyBCTBUTENbHOCTM PHM HyneBoit
nocnefoBaTeNbHOCTH, Ip

3033 G30Hb! OT 60 10 180 180 1 [LinpuHa 3oHb! xapakTepucTuky
cpabaTbiBaHMA HanpasaeHHol 3033, rp

3033 116 aKT. COCT. O-® O i Bsoa 3033 no aKTMBHOWM COCTaBAAOLWEN
ToKa 310

3033 310aKT. 0,010 — 4,000 0,050 0,001 YcTaBKa N0 akTMBHOM COCTaBAAOLWEN
ToKa 310, A

3033 no Bl O-® O i Beog 3033 no BbICLUMM rapMOHMKaM
ToKa 310

3033 3108r 0,001 — 4,000 0,050 0,001 ;’fgaf\“a O BLICLIVIM rapMORHKam Toxa
BBOA, KOHTPO/IA HANNYMA HaNpPAXKEHUA

chJHTp. 3U0 83033 O-o O - HyneBol nocneposartenbHocTy B 3033 no
BbICLUMM FaPMOHUKaM

3033 Tep 0,00 — 100,00 1,00 0,01 YcTaBKa No BpemMeHu cpabatbiBaHUS
3033, c

3033 Ts 0,00 — 1,00 0,00 0,01 YcTaBka No BpemMeHu noaxearta NycKa
3033, c

Bsog 3033 3U0 O-o 0 i Beog 3033 no HanpAXeHWo HyneBou
nocnenoBaTeNbHOCTH

3033 3U0> 50— 100,0 10,0 0,1 YcTaBKa No HaNpAXeHWIo cpabaTbiBaHUA
3033,B
YcTaBKa no BpemeHu cpabatbiBaHMA

T -1 1 1

3033 3U0 Tcp 0,00 - 100,00 ,00 0,0 3033 1o 3U0, ¢

YcTaBka No BpemMeHu noaxeaTta NycKa
T -1 1

30333U0Ts 0,00-1,00 0,00 0,0 3033 1o 3U0, ¢
Bsog 3033 no pacyeTHOMY TOKY Hy/1eBOM

Beog 3033 310p O-o O -
nocnenoBaTeNbHOCTH

3033 310p> 0,25 — 10,00 0,25 0,01 YcTaBKa NoO pacyeTHOMY TOKY HYy/1eBOM
nocnegoBaTenoHocTn 3033, A
YcTaBKa no BpemeHu cpabatbiBaHuMA

3033 310p Tcp 0,00 -100,00 1,00 0,01 3033 no pacyéTHOMY TOKY Hy/1eBO
nocnefoBaTeNbHOCTH, C
YcTaBKa No BpemeHu noaxsarta nycka

3033 3I10p T 0,00-1,00 0,00 0,01 3033 no pacyéTHOMY TOKY Hy/1eBO

nocnenoBatenibHoOCTH, C
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Tabnuua 3.26 — Jlornyeckme curHanbl 3033

Tun HanmeHoBaHue o
KommeHTapum
CuUrHana CcuUrHana
no 3033 310>Y MyckoBoi opraH 3033 no ocHOBHOM rapMoHuKe 310
MO PHM HIN MycKoBOWM opraH MOLLHOCTU HYNIEBOM NOC/eA40BaTe/IbHOCTH
Mo 3033 310akT? MyckoBoi opraH 3033 No aKTMBHOM cocTaBAstowen Toka 310
no no 3033 310ser? MyckoBoi opraH 3033 no BbICLIMM rapMOHMKam ToKa 310
no 3033 3U0>Y MyckoBoi opraH 3033 No ocHOBHOM rapMmoHuKke 3U0
N0 3033 310p>Y MyckoBoi opraH 3033 N0 OCHOBHOM rapPMOHMKE PacYeTHOro TOKa Hy/1IeBoM
nocnefoBaTelbHOCTH
bnok. 3033 bnoknposaHue 3033
’\'\( bnok. 3033 3U0 bnoknposanue 3033 3U0
Bbnok. 3033 3I0p bnoknposaHue 3033 310p
Bxoa Myck KUH Myck KUH
Cbpoc curHanunsaumm Cbpoc cuMrHanmsaumm
Myck 3033 Myck 3033
CpabatbiBaHue 3033 CpabaTtbiBaHue 3033
Myck 3033 3U0 MycK curHanmsaumm Hanmuma HanpaxexHna 3U0
Bbixon, gﬁzﬁaTblBaHMe 3033 CpabaTbiBaHWE CUTHAAM3aLMKU Hannuma HanpsaxeHna 3U0
Myck 3033 310p Myck 3033 no pacyeTHOMY TOKY HY/IEBOM NOC/IeA0BaTE/IbHOCTU
CpabatbiBaHune 3033 .
310p CpabaTtbiBaHue 3033 no pacyeTHOMY TOKY Hy/1€BOI Noc/ae0BaTe/IbHOCTH
Y KoapduumeHT Bo3spata He meHee 0,93
2 KoaddpuumeHT Bo3spaTta He meHee 0,9
3 KoadpduumeHT BozspaTta He meHee 0,8

3.14.2 B ceTaAx C U30/IMPOBAHHOMN HENTPA/bIO NMPUMEHAIOT HeHanpasaeHHyo 3awmTty oT 033. B

cayyasnx,

Koraa

HeéHanpaB/1eHHaA

3aWnTa He obecneuunBaer YyBCTBUTEJ/IbHOCTb NMPUMEHAKOT

HanpaB/ieHHyo 3aWwmTy. Juarpamma cpabatbiBaHma PHM HyneBol nocnenoBaTeibHOCTU NpUBeAeHa Ha
pucyHke 3.18.

4 3Up

3oHa
cpabaTbiBaHMAa PHM

+3033 dmy
Af' o

30333 $30HbI i
2

50

PucyHok 3.18 — inarpamma cpabaTbiBaHUA pesie HanpaB/ieHUA MOLWHOCTU HYNEBOM

nocnenoBaTtesibHOCTHU
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3.14.3 B ceTAX C HEMUTPANbIO, 3a3EMIEHHOM Yepes pe3ncTop, NPUMEHAETCA 3aLMTa, pearmpyoLasn
Ha aKTUBHYIO cocTasaAloLWyo Toka 033, XapakTepucTnuKka cpabaTbiBaHMA pesie aKTUBHOIO TOKA HY/1eBOWM
nocnenoBaTeNbHOCTU NpuBeaeHa Ha pucyHke 3.19.

A 3U0

3104y
3lo

.\30Ha cpabatbiBaHUA

PucyHoK 3.19 — inarpamma cpabaTbiBaHMA pesie akTUBHOIO TOKA HYNE€BOM NoC/ef0BaTeIbHOCTH

3.14.4 B ceTAX C KOMNEHCUPOBAHHON HENTPANDLIO 3aLUNTA, PearMpyoLLaa Ha COCTABNAIOLLYIO TOKA
3ambIKaHUA Ha 3emnto 50 'y, HenpumeHuma, nostomy npegycmoTtpeHa 3033 no BbICWNMM rAPMOHUYECKMM
cocTtasnamowmm 150-1200 l'u. MyckoBoOM OpraH 3alWnTbl He pearnpyeT Ha cocTasasaowme ot 0 go 50 .

3.14.5 B ycTpoiicTBE NpeayCMOTPEHA HECENEeKTUBHAA CUIHANAM3aUMA 3aMblKaHUI Ha 3emito,
pearnpyrowLas Ha OCHOBHYO rapMoOHKKY HanpAaxeHua 3U0.

3.14.6 Mpwn oTCyTCTBUM Ha oTxoasawen AvHum TTHIM (Hanpumep, Ha BO3AYLWHbIX JNHUAX)
npeaycMoTpeHa BO3MOXHOCTb pPaboTbl BTOPOM CTYMEHW 3alnTbl MO PACYETHOMY TOKY HY/1IeBOWM
nocnenoBaTenbHocTU. Pabota no pacyeTHOMY TOKY HYy/IeBOM NocCaeA0BaTe/IbHOCTM HEMPUMEHMMA NPU
cxeme noakntodeHus c asyms TT (cm. pucyHok 1.1 e)).

3.14.7 Ana npepoTBpaLLeHMA OTKasa 3alMTbl NPU NepemMeLlatoLLmnXca 3aMblKaHUAX ana obenx
CTyneHew 3aLmTbl NpesyCMOTPEHa 3a4ePKKa Ha BO3BpaT.

3.14.8 Mpn pabote no cxeme «UA, UB, UC» HanpsaxeHue HyNeBOMW MOC/AeA0BaTE/IbHOCTU
paccunTbiBaeTca no popmyne:

3Uy =Up + Uy + U¢ (3.13)

rae Uy, Ug, Uc — BTOpUUHbBIE 3HaUYeHMA GasHbIX HaNpPAXKeHWIA.

B aTom cny4vae npu ogHoPasHOM 3aMblKaHMM Ha 3eMAO BTOPUYHOE 3HavyeHne HanpaxeHua 3U0
paBHo 173 B.
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3.15 3awurTa ot peppope3oHaHca (3PP)

3.15.1 ®dyHKuMOHanbHaA cxema anropntma 3PP npeacrtassieHa Ha pucyHke 3.20. HactpanBaemble
napameTpbl 3PP npmseaeHbl B Tabauue 3.27, BXoAHbIe U BbIXOAHble CUTHabl — B Tabauue 3.28.

Lsuo -/~ no 30P 3u0>

53 3P 3U0>

[‘3\ Bnok. 3OP }

‘ 5U0 -\~ | M0 30P 3U0<

53 3P 3U0<

Beog 3P
3P Tcp
-
®
‘ >1
30P T
1

( Myck 3®P
L
S
[ CpabatbiBaHue 3OP
R L
M

PucyHok 3.20 — ®yHKUMOHANbHAA cxema aaroputma 3PP

Tabnunua 3.27 — NapameTtpbl 3PP

3HaueHue
HanmeHoBaHue OwnanasoH LWar .
no KommeHTapui
YCTaBKM N3MEHEeHMUA N3MEeHEeHMA
YMOJIT4aHUIO
Bsog, 3®P O-™ O - Bsog 3®P
YcTaBKka no HaNPAXKEeHUIO
dP 1-1 14 1
3P 3U0> 60 0 cpabaTtbiBaHuA 3PP, B
30P 3U0< 1-100 30 1 YcTaBKka MO HanpsyKeHWo BO3BpaTa
30P, B
30P Tep 0,00 — 20,00 0,00 0,01 YcTaBka no BpemeHu cpabaTtbiBaHUA
30P, c
3P TB 0,00-1,00 0,10 0,01 YcTaBKa no BpemeHu Bo3spaTa 3PP, ¢

Tabnuua 3.28 — Jlornyeckme curHasnbl 3OP

Tun HavmeHoBaHue .
KommeHTapumn
CUrHana cUrHana
no No 3P 3U0>Y MyckoBoW opraH cpabatbiBaHnA 3PP
NO 3P 3U0<? MyckoBow opraH Bo3BpaTta 3PP
«'\ Bnok. 3P BnokunposaHue 3PP
Bbixoz Myck 3P Myck 3P
CpabaTtbiBaHue 3OP CpabaTtbiBaHue 3OP
1) KoadpduumeHnT sosspata He meHee 0,93
2) KoapduumeHT BosspaTta He 6onee 1,07

3.15.2 3®P npepHasHayeHa Ans paboTbl ¢ aHTUPE30HaHCHbIMK TH ¢ THI B HeliTpanu.

3.15.3 3®P npepgHasHavyeHa gna OUKCALMM MOMEHTA BO3HMKHOBEHMA deppope3oHaHca npu
npesbiweHnn HanpaxeHnem 3UO yctaBkn «3PP 3U0>» (TMnosoe 3HavyeHune 135-140 B). Mocne dukcaumm
deppopesoHaHca dopmmpyeTca KOMaHAa Ha pa3MblKaHWe BTOPUYHOM 06MOTKM THI, ycTaHOBAEHHOTO B
HeNTPann aHTMPEe30HAHCHOM rpynnbl TH.

3.15.4 BocctaHOBNEHME  CXEMbl  MPOUCXOAUT  MPU  CHUMKEHUMU
nocneaoBaTe/IbHOCTU HUKe ycTaBku «3PP 3U0<» (Tunosoe 3HadyeHue 30-40 B).

HanpsXXeHus  Hy/neBoW
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3.16 3awuTa ot 06pbiBa Pasbl U HECUMMETPUM Harpy3Kku (30P)

3.16.1 ®dyHKUMOHaNbHaA cxema anropmtma 30 npeactassieHa Ha pucyHKe 3.21. HactpanBaemble
napameTpbl 30P npuseaeHbl B Tabnumue 3.29, BXogHble U BbIXxOAHble curHanbl — B Tabanye 3.30.

~ Beog 309 no 12
:g —/-| No 300 12> 21 3 300 Top
IC | 12 [{3 306 12> & {%[

~ Beog 30® no 12/11

IA
( A -/~ no 300 211>

IC | 12/11 33 30 12/11>

[ CpabatbiBaHue 309 j
r
L

Myck 30 }

[\’\‘ Bnok. 30 J

PucyHokK 3.21 — ®yHKUMOHANbHAA cxema anroputma 30P

Tabnunua 3.29 — NapameTpbl 30

HanmeHoBaHue AnanasoH 3HayeHue no LWar o
KommeHTapum
YCTaBKMU N3MeHeHuA YMOYaHUIO | U3MEHEHWUA
Bsog 30® no Toky obpaTHOM
B 309 no I2 - -
BOA no O-o = nocneaoBaTe/IbHOCTH
Beoa 30® no KoadduumeHTy obpaTHOM
B 309 no 12/I11 - -
BOA no 12/ O-™ = nocneaoBaTe/IbHOCTH
YcTaBKa no TOKy obpaTHOM
300 12> 0,20 -20,00 1,00 0,01 nocneaoBaTebHOCTU cpabaTbiBaHUSA
300, A
YcTtaBKa no koaddpuumneHTy obpaTtHom
309 12/11> 0,05-1,00 0,20 0,01 nocneaoBaTeIbHOCTU cpabaTbiBaHUA
309
300 Tep 0,10 — 20,00 1,00 0,01 YcTaBKa No BpemeHu cpabatbiBaHUS
300, c
Tabnunua 3.30 — lornyeckme curHanbl 30P
Tun HavmeHoBaHue .
KommeHTapuun
CUrHana CUrHana
no no 30 12>Y MyckoBoi opraH 30® no ToKy 06paTHOMN Nocnen0BaTENbHOCTH
no 30 12/11>42 MyckoBoi opraH 309 no KoadPpuumeHTy 0bpaTHOM Nocnef0BaATENBHOCTU
’\'\ Bnok. 309 BnoknposaHue 300
Myck 309 Myck 300
Bbixop,
CpabatbiBaHune 309 CpabatbiBaHune 309
Y KoaddpuumeHT Bo3BpaTa He meHee 0,93
2 Myckosol opraH cpabaTbiBaeT Npu 3Ha4eHUM Toka 12 6onee 0,05 A
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3.17 KoHTpoab uamepuTtenbHbix Lenei Toka (KLUT)

3.17.1 ®dyHKuMoHanbHaA cxema KUT npeactaBneHa Ha pucyHKe 3.22. HactpanBaemble napameTpbl
KUT npuBeaeHbl B Tabaumue 3.31, BXoAHbIE M BbIXOAHbIE CUrHa/bI — B Tabamue 3.32.

[ Myck KUT J
AT/ noKuTI &
L :g dN 33 KLLLLT |(:<< T Beoa KUIT b tT il ( J
S B CpabartbieaHue KUT
‘ A1/~ no KuT Ip> I J \
1B Ne
IC |MAX[$3 KUT Ip>
[\'\ Briok. KLIT ]—
PucyHoK 3.22 — dyHKUMOHaNbHAA cxema anroputma KUT
Tabaunua 3.31 — MNapameTpbl KUT
HanmeHoBaHue dwnana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKMU N3MeHeHuA YMOJIYAHUIO | U3MEHEeHMA
Bsog KUT O-™ O - Beog KUT
KUT
KUT < 0,10-0,25 0,10 0,01 Ycraska KUT MMHUManbHOTo ns ¢gasHbix
TOKOB, A
KUT
KUT I> 0,25 - 5,00 0,50 0,01 YcraBka KUT makcMmanbHoOro ns gpasHbix
TOKOB, A
KUT Tep 1,0 - 20,00 5,00 0,01 YcTaBKa no BpemeHu cpabaTbiBaHUA
KUT, c
Tabnuua 3.32 — Jlornyeckme curHanol KUT
Tun HavmeHoBaHue .
KommeHTapuun
CUrHana CUrHana
no Nno KUT Igp<Y MyckoBoOI opraH MUHUMANbHOTO M3 PasHbIX TOKOB GyHKLMM KLIT
no KUT I¢p>? MycKoBOI OpraH MakCMManbHOro n3 pasHbix TOKOB GyHKUMK KLIT
’\’\ Bbnok. KUT bnoknposaHue KUT
Bbixo Myck KUT Myck dyHKumm KUT
A CpabatbiBaHue KLUT HencnpaBHOCTb M3MePUTE/IbHBIX Lienel ToKa
Y KosaddpuumeHT Bo3spata He bonee 1,07
2 KosdpduumeHT BozspaTta He meHee 0,93

3.17.2 dyukuma KUT onpegenseT T1o/1bKo 06pbiBbl 0AHON Man aAByx ¢a3. MNpu ogHOBPEMEHHOM
obpbiBe Tpex ¢a3 PpyHKUMA He cpabaTbiBaeT. PyHKUMA KUT cpabaTbiBaeT ¢ BblAePHKKON BPpEMEHU MNpU
NCYE€3HOBEHWUWN OAHOIO M3 Tpex Gpa3HbIX TOKOB NPU YCOBUM HAaNNYMUA O4HOO U3 Ga3HbIX TOKOB.
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3.18 3awuTa Nno Hanpas/IEHUIO MOLLLHOCTH

3.18.1 dyHKUMOHANbHAA CXxema 3aWMTbl MO HANPABAEHMIO MOLWHOCTM NpeacTaB/eHa Ha PUCYHKe
3.23. HactpamBaemble napameTpbl 3alWMTbl NO HANPaBAEHUIO MOLWHOCTU NpuBeAeHbl B Tabauue 3.33,
BXOZAHbIE M BbIXOAHbIE CUrHaNbl — B Tabanue 3.34.

(UAB
UBC
IA
IC

%

P<

o

~

Beog PM 1 P<

MO PM 1P<

3 PM1S
PM 1 WHB. Hanpasen.

UAB
UBC
1A
IC

‘3%:- Mo PM 1 P>

P>

Beog PM 1 P>

i

€3 PM1S

.
UAB

UBC
IA
IC

$ MO PM 1 Q<

Q<

PM 1 ks Hanpasn. )
Y

Beog PM 1 Q<

53 PM1S
PM 1 WHs. Hanpasn.

(UAB

UBC
IA
IC

.

)
g&}_\g no PM 1 Q>

Q> (33 PM1S

Beog PM 1 Q>

PM 1 WAns. Hanpasn. )

)

Bnok. PM 1 }

UAB
UBC
IA

P| MOPM2P<

Beog PM 2 P<

3 PM2S
PM 2 Wns. Hanpasn. )
<

;L%F Mo PM 2 P>
P> €3 PM2S

Beog PM 2 P>

PM 2 WHs. Hanpasn.

Q 2\
$ Mo PM 2 Q<

Q< 3 PM2S

Beog PM 2 Q<

gk_\g no PM 2 Q>

Q> 3 PM2S

PM 2 Wns. Hanpasn. )
Y

Beog PM 2 Q>

PM 2 WHs. Hanpasn.

Bnok. PM 2 j

UAB
uBC
UCA

\

MIN €53 PM Un<

N
Nno PM Un<

CpabatbiBaHue KLH

Hipn

ﬁ

Myck PM 1 J

CpabartbiBaHue PM 1 ]

PM1Te PM 1 Tcp
[—] —
PM2Tse PM 2 Tcp
=

Myck PM 2 j

Cpa6artbiBaHue PM 2 J

PucyHoK 3.23 — ®yHKUMOHaNbHAA CXema aAropuTmMma 3almThbl MO HANpPaBAEHMIO MOLLHOCTH
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Tabaunua 3.33 — NapameTpbl 3aLWUTbI MO HANPABAEHUIO MOLLHOCTH

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM N3MeHeHuA YMONYAHUIO | U3SMEHEHUA
O6wume
PM U< 10—100 30 1 YcTaBKa No HanpsxeHWto 610KMPOBaHUA
3aLWMTbl NO HaMpPaBAEeHUIO MOLWHOCTH, B
Mepsas ctryneHb
PaboTa 3aWwuTbl N0 NpeBbIWEHMUIO
B PM1P> - - <
BOA O-¥ = AKTUBHOM MOLLIHOCTH
PaboTa 3aunTbl NO CHUMKEHUIO AKTUBHOW
B PM 1P< _ -
BOA O-¥ = MOLLIHOCTM
PaboTa 3aWwuTbl N0 NpeBbIWEHMUIO
B PM1Q> _ - !
BOA Q O-¥ = peakTUBHOW MOLLHOCTU
PaboTa 3aWwuTbl N0 CHUMXKEHWMIO
B PM 1 Q< — -
BOA Q O-¥ = peakTUBHOW MOLLHOCTU
PM 1S 20 — 2000 100 1 YcTaBKa nepBOM CTYNeHW 3aWwmTbl NO
Hanpas/IeHMIO MOLLHOCTH, BA
PM 1 UHs.. 7 i MHBepcHA HanpaBaeHMA 3aWnTbI NO
Hanpas/. L- = Hanpas/eHMIO0 MOLLLHOCTH
YcTaBKa No BpemeHu cpabaTtbiBaHuA
PM 1 Tcp 0,10-180,00 10,00 0,01 nepBoM CTYNEeHM 3aLWMTbl NO
HanpaB/IeHMIO MOLLHOCTH, C
YcTaBKa No BpemMeHu noaxsaTta nycKka
PM1Ts 0,00-1,00 0,00 0,01 nepBon CTYNEeHW 3aLWKUTbI NO
HaMNPaBAEHMIO MOLLLHOCTH, C
BTopas ctryneHb
PaboTa 3aWwuTbl N0 NpeBbIWEHUIO
B PM 2 P> _ -
804 0- O AKTUBHOW MOLLHOCTU
PaboTa 3aWuTbl MO CHUMKEHUIO aKTUBHOM
B PM 2 P< _ -
804 0- O MOLLHOCTU
PaboTa 3aWwuTbl N0 NpeBbIWEHMUIO
B PM2 Q> _ -
BOA Q O-¥ = PeaKTUBHOW MOLLHOCTU
PaboTa 3auTbl MO CHUXKEHUIO
B PM 2 Q< _ -
BOA Q O-¥ = PeaKTUBHOWM MOLLHOCTU
PM2S 20 — 2000 100 1 YcTaBKa BTOPOW CTYMEeHM 3alumnTbl N0
HanpasAeHWIO MOLLHOCTH, BA
PM 2 UHs. 7 UHBepcuA HanpaBaeHuA 3alWnTbl No
Hanpas/. D- O HaMNPaBAEHMIO MOLLLHOCTH
YcTaBKa no BpemeHu cpabaTbiBaHUA
PM 2 Tcp 0,10-180,00 10,00 0,01 BTOPOW CTyNEeHW 3aLUnTbl Mo
Hanpas/IeHMIO MOLLIHOCTH, C
YcTaBKa No BpemMeHu nogxsarta Mnycka
PM2Ts 0,00-1,00 0,00 0,01 BTOPOW CTyNeHW 3aLUnTbl No
Hanpas/IeHMIO MOLLIHOCTH, C
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Tabnuua 3.34 — Jlornyeckne 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 CHUKEHMIO aKTUBHOM MOLLLHOCTU
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 6onee 0,9
2 KoadpduumeHT BozspaTta He meHee 1,1

3.18.2 B ycTpoiCTBE peanrM3oBaHO ABe CTYMNeHU 3alMTbl MO HANPaB/IEHUIO MOLLHOCTH.

3.18.3 ina noboit cTyneHn npeaycMOTPEHa BO3MOMKHOCTb KOHTPONSA aKTUBHOW U PEaKTUBHOM
MOLLHOCTM C BbIDOPOM TUNA pene: MakCMMasibHOE UM MUHMMaNbHoe. [pesycMoTpeHa BO3MOMKHOCTb
N3MEHEHMA HanpPaB/IEHHOCTU. XapaKTEPUCTMKU cpabaTbiBaHUA NPUBEAEHbI HA pUCYHKe 3.24.
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30Ha cpabaTbiBaHMA 30Ha cpabaTbiBaHus  30Ha cpabaTtbiBaHus 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 & Qa Qa
L PM S1(2 - PM S1(2) PM S1(2
L (2) . = L ) PM 51(1)

; . : |

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)

PucyHoOK 3.24 — [inarpamma cpabaTbiBaHMA pesie aKTUBHOIO TOKa Hy/1eBOM NOCAeA0BaTeIbHOCTH

3.18.4 PacyeT MOLLHOCTM BbINOAHAETCA N0 popmynam
P =Re(1x'Ups-lc-Usc) (3.14)

Q= Im (I Upg-lc-Usc) (3.15)

rae Ung, Upc — BTOPMYHBIE KOMMNEKCHbIE 3HaUYeHMA $asHbIX HanpPAXKEHWIA;
* *
lp, Ic — BTOPMYHbIE KOMNNEKCHO-COMPAXKEHHbIE 3HaYeHUA Ha3HbIX TOKOB.

3.19 3awmTa oT noBbiweHUa HanpaxXeHua (3MH)

3.19.1 ®dyHKUMOHanbHaA cxema anropmutma 3MNH npeactasneHa Ha pucyHke 3.25. HactpamBaemble
napameTpbl 3MH npuBeaeHbl B Tabanue 3.35, BXOAHbIE U BbIXOAHbIE CUIHANbI — B Tabanue 3.36.
[ Myck 3MH j

o |

H Tcp

UAB /" | no anH & Beon 3MH 3

‘UBC /- | NO3MH Un> A

UCA |MAX 553 3MH Un>\ — 3MH Ts \—‘1 4( CpabartbiBanue 3IMH J
UAB [ _ : 2 B R

‘ Obe E\ MO 3MH Un< —

I]

UCA |MAX 3 3MH Un< |

F’g\-‘ Bnok. 3MH ]7

PucyHok 3.25 — dyHKUMOHanbHaA cxema anroputma 3MMH
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Tabaunua 3.35 — NapameTpbl 3MH

3Ha4veHmne
HanmeHoBaHue dnana3soH War o
no KommeHTapun
YCTaBKM N3MeHeHus N3MeHeHMnA
YMONYAHUIO
Bsop, 3MH Oo-™ o - Bsog, 3MH
3MH Un> 100 — 250 120 1 YcTaBKa no IMHEMHOMY HaMpPAMKeHUIo
cpabatbiBaHua 3MH, B
3MH Un< 90 — 120 110 1 YcTaBKa No IMHEMHOMY HanpsAXXeHUo
Bossparta 3lH, B
y
3MH Tep 0,00 — 100,00 5 00 0,01 CTaBKa NO BpemeHu cpabaTtbiBaHUA
3MH, ¢
3MH T8 0,00 -60,00 5,00 0,01 YcTaBKa no BpemeHu Bo3spara 3MH, ¢
Tabnuua 3.36 — Jlornyeckune curHanbl 3MH
Tun HavmeHoBaHuWe .
KommeHTapuin
CUrHana CUrHana
NO 3MNH Un>Y MyckoBon opraH 3MH no MaKCMManbHOMY W3  NIMHENHbIX
no HaNpAXeHUn
NO 3MH Un<? MyckoBon opraH 3MH NO CHUMKEHUIO HanpAXeHMA 40 HOPMaJbHbIX
pexuma
'\'\ bnok. 3MH bnokunposaHue 3IMH
BbIXO Myck 3MH Myck 3MH
A CpabatbiBaHue 3IMH CpabaTtbiBaHue 3IH
1) KoadpdpuumeHT Bo3BpaTa He meHee 0,93
2) KoapduumeHT Bo3spaTa He 6onee 1,07
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3.20 3awmta MMHMMaNbHOro Hanpsa*keHua (3MH)

3.20.1 dyHKuMoHanbHaA cxema anroputma 3MH npeacrtasneHa Ha pucyHke 3.26. HactpanBaemble
napameTpbl 3MH npusegeHbl B Tabanue 3.37, BXOAHbIE U BbIXOAHbIE CUTHANbl — B Tabamue 3.38.

Bsoa 3MH 1 ( j
N Myck 3MH 1
‘ UAB |\~ IO 3MH 1 Un< & \ 4
UCA |MAX £33 3MH 1 Un<) 3MH 1 Tcp (

>—‘ i CpabatbiBaHne 3MH 1 j
UAB | /- | no amH 2> | N
(UBC /- | MO 3MHU

U2 [§53 3MH U2> |
&

[ CpabatbiBaHue KLlHJ—
[‘\"' Bnok. 3MH 1 j—

X

Beoa 3MH 2 ( n }
N ck 3MH 2
‘ UAB 2y~ M0 3MH 2 Un< \ y
UCA |MAX £33 3MH 2 Un< 3MH 2 Tep
— { CpaBatbiBatue 3MH 2 }
3MH ¢ koHTponem PIB —Q
A 0

~
CpabaTbiBaHue KLlHji 21
Bnok. 3MH 2 ]7

o

Y

L ¥
o A &
[ \’ O, or SWH BHeLu% T [CpaGaTblaaHMe 3MH BHeLIJ.}
NP0 |
N
J [ Myck 3MHM J
|
( dasa C
da3aB)
( daza A)

Beog 3MHdb
Nno 3MH¢p UA< & 3MHd Tep -
€33 3MHd U< — kaaGaTblBaHMe 3MHdp UA}

[CpaﬁaTblBaHue 3MHdp UB}

21
Cpa6artbiBaHue K'—l“}i o [CpaﬁaTblBaHMe 3MHd UC}

E"‘_ Briok. 3MHd ]— J 51

BREDR
-

CpabaTbiBanne 3MHdb J

PucyHoK 3.26 — dyHKUMOHaNbHAA cxema anropntma 3MH
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Tabaunua 3.37 — NapameTtpbl 3MH

3HayeHune
HanmeHoBaHue dnanasoH War o
no KommeHTapuun
YCTaBKM N3MeHeHuA N3MeHeHuA
YMOIHaHWIO
O6wue
YcTaBKa Mo HanpsxKeHuto obpaTHoM
3MH U2> 5-20 5 1 nocnegosatenbHoctm 3MH 1 n 3MH
2,B
3MH ¢
- 0 -
KoHTponem PMB O-™ Bsog, KoHTponAa PIB gna 3MH
CryneHb 1
Bsog 3MH 1 O-™ O - Bsog 3MH 1
YcTaBKa Mo IMHEMHOMY HanpAXXeHWo
3MH 1 Un< 2-99 60 1 cpabaTtbiBaHma 3MH 1, B
3MH 1 Tep 0,00 — 100,00 0,50 0,01 YcTaBKa no BpemeHu cpabaTbiBaHMA
3MH 1, c
CryneHb 2
Bsog 3MH 2 Oo-o O - Bsog 3MH 2
YcTaBKa Mo IMHEMHOMY HanpsAXKeHWUo
3MH 2 Un< 299 40 1 cpabaTtbiBaHua 3MH 2, B
3MH 2 Tep 0,00 — 100,00 10,00 0,01 YcTaBka no BpemeHu cpabaTbiBaHUA
3MH 2, ¢
3MH¢
Bsog 3MH¢ O-™ | - Beozg 3MH no ¢gasHbIM HanpaxeHMam
YctaBka no ¢GasHbIM HanpAMXeHUAm
MH 2- 4 1
3MH¢® U< 60 0 cpabaTtbiBaHua 3MH, B
3MH® Tep 0,00 — 100,00 0,50 0,01 YcTaBKa no BpemeHW cpabaTbiBaHMA
3MH no ¢a3HbIM HaNPAXKEHUAM, C

Tabnuua 3.38 — Jlornyeckme curHanbl 3MH

Tun HanmeHoBaHue .
KommeHTapumn
CUrHana | curHana
NO 3MH 1 Un<¥ Myckosonn opraH 3MH 1 No MaKCMManAbHOMY M3 JIMHEMHbIX
HaNpPAXeHUMn
NO 3MH 2 Un<? MyckoBon opraH 3MH 2 No MaKCMManbHOMY M3 JIMHEMNHbIX
HaNpPAXeHUMn
no No 3MH U2>? MyckoBon oprad 3MH 1 u 3MH 2 no HanpaxeHuo obpaTHOM
nocnenoBaTeNbHOCTHU
N0 3MH¢ UA<Y MyckoBomn opraH 3MH no HanpsKeHuto ¢pasbl A
NO 3MH¢ UB<Y MyckoBon opraH 3MH no HanpsaxeHuto ¢asbl B
NO 3MH¢ uc<Y MyckoBo opraH 3MH no HanpseHuto dasbl C
bnok.3MH 1 bnoknposaHne 3MH 1
» bnok. 3MH 2 bnokuposaHune 3MH 2
s bnok. 3MH¢ BnoknposaHme 3MH no ¢pasHbIM HaNPAXKEHUAM

OTKA. oT 3MH BHeLw.

CUrHan OTKAOYEHMA BbIK/OYATeNs OT YCTPOMCTBaA rpynnosoi 3MH
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MpoaonxkeHne Tabanubl 3.38

Tun HanmeHoBaHue .
KommeHTapumn
CUrHana | curHana
» PMNB Pene nonoxeHwnsa BbiKkAOYaATENA — BKAOYEHO
. PMNO Pene nonoxeHwnsa BbikAOYaTE/IA — OTKAHOYEHO
Bxog | CpabatbiBaHue KUH HeuncnpaBHOCTb M3MEPUTENBHDBIX LLeNen HanPAKeEHUA
Myck 3MH 1 Myck 3MH 1
CpabatbiBaHne 3MH 1 | CpabaTtbiBaHme 3MH 1
Myck 3MH 2 Myck 3MH 2
CpabatbiBaHue 3MH 2 | CpabaTtbiBaHne 3MH 2
CpabatbiBaHMe 3MH | CpabaTtbiBaHuMe rpynnoson 3MH
BHelL.

Bbixoz Myck 3MHo Myck 3MH no ¢asHbIM HaNPAXKEHUAM
CpabatbiBaHue 3MH® | CpabaTtbiBaHMe 3MH no pasHbIM HanpaKeHUam
CpabatbiBaHue 3MH¢@ | CpabaTtbiBaHMe 3MH no HanpaxeHuto ¢asbl A
UA
CpabaTtbiBaHue 3MH¢@ | CpabatbiBaHne 3MH no HanpsaxxeHuo pasbl B
UB
CpabaTtbiBaHue 3MH¢ | CpabatbiBaHne 3MH no HanpsaxxeHuto ¢pasbl C
ucC

1) KoadpduumeHT Bo3spaTta He 6onee 1,07
2) KoadppumumeHT Bo3BpaTa He meHee 0,93

3.20.2 B ycTpoicTtBe peannsoBaHbl Age cTyneHn 3MH no AMHEMHbIM HanpaXeHuMAMm U OAHa
CTyneHb No $pasHbIM HanpaxXeHuam. CTyneHn AencTByOT curHannsaumio. NpegycmoTpeH BBOA, AeNCTBUA
Ha OTK/AOYeHUEe NporpaMMHbiMK Kntodamm «3MH 1 Ha oTkA.», «3MH 2 Ha oTkA.» 1 «3MH® Ha OTKA.».

3.20.3 3MH no AnHEeNHbIM HanNPAXKEHUAM BbINOJIHEHA C KOHTPONEM CHUXKEHUA MAaKCUMAAbHOIO U3
JINHEMHbIX HaNPAXXeHUn U ¢ 6NOKMPOBKON NO HAMPAXKEHUID 0O6paTHOM NocnesoBaTeNIbHOCTU. Takum
obpasom npepoTepawaeTca cpabatbiBaHMe 3aWmUTbl NPU NEpPeropaHnn O4HOr0 U3 NpenoxpaHuTenen B
nepsuYHbIX Lenax TH n npyu HeCMMMeTPUYHbBIX NOBPEXAEHUAX BO BTOPUYHBIX Lenax TH.

3.20.4 3MH no AMHENHbIM HaNPAXEHUAM He cpabaTbIiBaeT NOXKHO NpU 04HOPA3HbBIX 3aMblKaHUAX
Ha 3eM10.

3.20.5 3MH no ¢a3HbiMm HanpsaxeHnsam cpabaTbiBaeT NpyM 0AHOPA3HbIX 3aMbIKAaHMAX Ha 3eMJIIO,
TakMM 0b6pa3om OHa MOMKET BbINONHATb QYHKLMIO yKasaTens nospexaeHHon ¢asbl npu ogHodasHbIX
3aMbIKaHUAX HA 3EMJIHO.

3.20.6 3MH 6n0KunpyeTca npu oTKAOYeHUM aBTomaTta TH no curHany «HeuncnpasHocTb TH».

3.20.7 B ycTpoMcTBe nNpeaycMOTPEH MNPUEM CUrHana OTKAYeHMs OoT rpynnoson 3MH.
CpabaTtbiBaHMe 3MH pelicTByeT Ha OTK/OUYEHME BblKNtoYaTens 6e3 nycka YPOB.
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3.21 3awwmrTa ot notepu nutaxHma (3MNMN)

3.21.1 ®dyHKuMOHanbHaA cxema anropmutma MMM npenctasieHa Ha pucyHke 3.27. HactpanBaemble

napameTpsbl 31NN npuBeaeHbl B Tabanue 3.39, BXOAHbIE U BbIXOAHble CUrHaAbl — B Tabanue 3.40.
KOHTpOJ‘Ib HanpasneHus

MO KHM ¢b.A &

KHM &.A HepocrT.

MO KHM ¢.B

KHM ¢.B Hegocr.

MO KHM ¢.C

I

KHM ¢.C HepocT.

MOLLHOCTU K LUNHaM

&

i

[ Bnok. AYP ot 3N }

—0 &
UAB ~ Beog 3MM
N\-| MO 3nmnF<
‘UBC o 5
UCA| F 33 3MnF<
UAB [~ ) N
- | N0 3Mn Un<
‘UBC O 3 Un g
UCA MAX 553 3 Un<
—Q
Myck ABP F< Ji
% 21

( CpabatbiBanue KLIH

‘\’\ Bnok. 3Mn

3MM cpab. npu oTkn. | >

TT
—

["\‘ PMB

t

3MM TeHux.4acT.

A

[ Mycxk 31N }

3MM Tep
CpabatbiBanue 301 j

PucyHok 3.27 — dyHKUMOHaNbHaA cxema anroputma 301

Tabnunua 3.39 — MapameTpsbl 3MM

HanmeHoBaHue Anana3oH 3HayeHue no LWar .
KommeHTapui
YCTaBKM N3MeHeHuA YMONYAHUIO | U3MEHEHUA
Bsog 3MN O-™ O - Bsog 3MN
nn
30 F< 450-1495 47,0 0,1 Br/fLTaBKa no yactote cpabatbiBaHua 310,
300 Un< 5_90 60 1 YcTaBKa MO JIMHEMHOMY HaMpPAXKEHWUHO
6noKkmnposaHus 3MMM, B
nn
3N Tep 0,00 — 60,00 0,50 0,01 ZCTaBKa no spemeHu cpabatbiBaHus 310,
Beog  cpabatbiBaHua  3MM  nocne
3NN cpab. npwu O-o 0 i OTKAOYEHUA BbIKAKOYATeNA, eCcan  Ha
OTK/. WMHAX  OCTaeTCA  HanpsXeHue  Co
CHUXKAIOLLLENCA YaCToTOM
YcTaBka MO BPEMEHM  OXMAaHMA
3M0M TcHUK.4acT. 0,30-60,00 1,50 0,01 CHUXKEHUA 4acToTbl MOC/ie OTKAKYEeHUs

BbIK/1KOYaTENIA, C
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Tabnuua 3.40 — Jlornyeckune curHanbi 310

Tun HanmeHoBaHue o
KommeHTapum
CUrHana | curHana
no 3nn r<Y MyckoBoi opraH 3MIM NO CHUMKEHWUIO YACTOThI
no no 3nn un<Y MyckoBoi opraH 610knpoBaHmMA 3MIM NO CHUXKEHUIO MAKCUMAIbHOTO M3
JINHEMHbIX HaNPAXKEHUN
«,{ Bnok. 3MM bnokmposanume 31
PMB Pene nonoXkeHus BbIKAKOYATENA — BKAOYEHO
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
Bxoa KHM ¢.A HepocT. HepoctoBepHoe 3HaYeHMe HanpaBAeHMA MOLLHOCTM Nno ¢ase A
KHM ¢.B HegocT. HepoctoBepHoe 3HaYeHMe HanpaBAeHMA MOLLLHOCTM no ¢ase B
KHM ¢.C HepgocT. HepoctoBepHoe 3HaYeHMe HanpaBAeHMA MOLLLHOCTM no ¢ase C
Myck ABP F< Myck ABP no CHMXXeHMUIO 4acToTbl
CpabatbiBaHne KLH HeuncnpaBHOCTb U3MeEPUTESbHbBIX Lienein HanpaKeHns
BnokmpoBka AYP OT PYHKLMM KOHTPONA HaMpaBAEHMA MOLLHOCTM Mpu
OTCYTCTBUM TOKa MM HanpasBle€HUM MOLLHOCTM B CTOPOHY MMUTAIOLLEMN
Bbixog, | Bnok. AYP ot 3MMM NHUK
Myck 3MNnN Myck 3MnM
CpabatbiBaHue 3N CpabatbiBaHue 300
Y KoadpduumeHT Bo3spata He 6onee 1,07
2 KoadpumumeHT Bo3BpaTa He meHee 0,93

3.21.2 B ycTpoiicTBe peann3oBaHa 3awWmta OT notepu nutaHuA. MpuHumn genctema MM
3aK/0YaeTcA B O4HOBPEMEHHOM KOHTPOAE CHUMMEHWA 4YacToTbl M OTCYTCTBMA TOKA MAM HanpaBieHuA
MOLLHOCTM B CTOPOHY MUTAIOLLErO LEeHTpa XoTA bbl No ogHoM ns ¢as.

3.21.3 MpeaycmoTpeHa BO3MOXKHOCTb cpabaTbiBaHms 311 nocne OTKAOYEHMA BbIKAOYATENA, eCNN
Ha LMHAX OCTAaeTCA HAMpAXeHWe CO CHMMKaloWenca Yactoton (nporpammubii kKatod «3MM cpab. npu
OTK/L.»).

3.21.4 Bo3amoxkHO npumeHeHue 3l1I Ha BBOgAX M HA NPUCOEANHEHUNAX, MUTAIOLWLNX ABUraTENN.

3.21.5 Mpwu ncnonbzosanmm 3MMIN Ha BBogax HEOOXOAMMO PacCMOTPETb COBMeCTHOe AelcTtaue 31
n ABP.

Mpn Hanuuum curHana rotosHoct ABP (ABP BBeaeH, NpuUCYTCTBYeT CUrHan paspelleHusa oT
cocegHel cekumn) n cpabatbiBaHMM NyckoBoro opraHa ABP no yactote dopmupyetca curHan «Myck ABP
F<», KoTopbIit aencTeyeT Ha 6aoknposaHue 3IMM. ABP aeicTByeT Ha OTKAOYEHWE BBOAHOIO BbIK/lOYaTeNA
M Ha OTK/IIOYEHWE MPUCOEAMHEHMN, MUTAOWMX ABUraTENIM He y4yacTBylowMe B camo3anycke. locne
MCYe3HOBEHMA Ha WMHAX HanpsaXeHns GopMupyeTcs KomaHga BKAoYeHuA CB.

Mpu BbiBEAeHHOM ABP namn oTcyTcTBUM CUrHana paspeLlleHua oT COCeAHEN CeKuMn npu notepe
nuTaHua cpabatbiBaet 3MI 1 AeNCTBYEeT Ha OTKAKOYEHME MPUCOEANHEHUN, NMUTAIOLWMUX ABUraTeNU He
y4yacTBytowmne B camosanycke. OTKAOYEHNA BBOAHOIO BbIK/lOYaTENA HE MPOUCXOAMT, BOCCTAHOBEHME
NMUTaHUA NPOUCXOAMT 3a CHET AENCTBMA BbILUECTOALLEN aBTOMATUKM.

3.21.6 Mpun ucnonbzosaHum 3l Ha nNpucoeanHEHUsX, NUTAOWMX ABUraTenn, HeobxoaMmo
YUYUTbIBATb, YTO MOXET MMETb MECTO HEeOAHOBPEMEHHOE OTK/OYEeHMe ABuratesnen, NoAKAYEHHbIX K
CceKuuu, notepnaslen nNuTaHMe. bonee MolHble ABUraTenn NepenayT B pexxmm reHepatopa v byayt
NUTaTb MEHEee MOLLHbIE ABUraTenun. 3a CHET 3TOro OTK/IIOYEHNE MEHEE MOLLHbIX ABUraTesiel nponsonaeT
TOJIbKO MOC/Ie OTK/IIOYEHNS MOLHbIX ABUraTeNen.

3.21.7 30N He cpabaTbiBaeT NPM CUCTEMHbIX CHUXKEHWA YAaCTOTbl 3@ CYET KOHTPOA HanpaBaeHUA
mouHocTu. [lononHutensHo popmupyetcst curdan 61oknposaHua A4YP ot KHM npu oTcyTcTBUM TOKa UK
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HanpaB/JIEHUN MOLLHOCTM B CTOPOHY NMUTAIOLLEN IMHUKN XOTA 6bl MO 0AHON N3 das. [JaHHbI CUTHAN MOXKET
MCNOb30BaTbCA BO BHelwHel cxeme AYP.

3.22 YcTpoiicTBO pe3epBUPOBaHMUA OTKa3a BbiKkaouvaTena (YPOB)

3.22.1 dyHKUMOHANbHAA cxema anroputma YPOB npeactasneHa Ha  pucyHke  3.28.
HactpanBaembie napametpbl YPOB npusegeHbl B Tabnmue 3.41, BXOAHblIe W BbIXOAHbIE CUTHaNbl — B
Tabnnue 3.42.

N Beog YPOB
[ OTknioyeHne ¢ YPOBJ S YPOB Tcp ‘
b L CpabatbiBaHue YPOB }
R o
% | noypos i< 21
IC |MAX[£2 YPOB I<

[‘\."‘ Bnok. YPOB

PucyHok 3.28 — dyHKUMOHaNbHaA cxema anroputma YPOB

Tabnuua 3.41 — NapameTtpbl YPOB

HanmeHoBaHue Onana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKMU N3MeHeHuA YMOJIYAHUIO | U3MEHEeHMA
Bsog YPOB O-™ O - Beog YPOB
YPOB I« 0,25-2,50 0,25 0,01 YcTaBKa no TOKy Bo3BpaTa YPOB, A
VPOB Tcp 0,10 — 2,00 0,10 0,01 YcTaBKa No BpemeHu cpabatbiBaHUS
YPOB, c
Tabnuua 3.42 — Jlornyeckue curHanol YPOB
Tun HanmeHoBaHue o
KommeHTapum
CUrHana CUrHana
no no YPOB I<Y Myckosoit opraH YPOB
" | Bnok. YPOB BrokuposaHue YPOB
Bxog | OtkntouveHume c YPOB OTKAOYeHME BblKkAtoYaTena c gerictemem Ha YPOB
Bbixog | CpabaTtbiBaHMe YPOB CpabaTbiBaHne YPOB
Y Koadpduument Bosspata He 6onee 1,05
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3.23 KoHTtponb HanpsaxKeHuii (KH)

3.23.1 ®dyHKUMOHanbHaA cxema anropmutma KH npeacraBneHa Ha pucyHKe 3.29. HactpanBaemble
napameTpbl KH npueeaeHbl B Tabnunue 3.43, BXxogHble W BbIXOAHbIE CUTHabl — B Tabaunue 3.44.

UAB
uBC
UCA

(

-/~ | MO KH Umdp>
MIN £33 KH Umdp>

UkH

.
-/~ | MO KH Uk+>

L

MO KH Umdp>

€53 KH Ukn>

(UAB
UBC
LUCA

~

MO KH Uku>

- | MO KH Umdp<
MAX £33 KH Umdp<

UkH

MO KH Umdp<

-
-\~ | MO KH Ukn<
€33 KH UkH<

3uo

MO KH Uku<

/MO KH 3u0>
3 KH 3U0>

3Uo

no KH 3U0>

—~ MO KH 3U0<
€63 KH3U0< |

(UAB
UBC

No KH 3U0<

.
~—/~ TMOKHU2>
Uz €3 KHU2> |

MO KH Umdp> ]7 &
]7

MO KH UkH>

U1
UkH

Mo KH u2>

& MO KC du<

du 33 KC du<
KC Knpus

UAB
UBC
UkH

-\~ MOKC dF<

dF {3 KC dF<

U1
UkH

& MO KC do< |

dd 53 KC ddb<
KC ®npue

PucyHok 3.29 — dyHKUMOHaNbHaA cxema anropntma KH

T

NnoKC
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Tabnuua 3.43 — NapameTpbl KH

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO | NU3SMEHEHUA
KH Umd> 60— 110 95 1 YcTaBKa Hannuma Hanpa>keHun UAB,
UBC, B
KH UkH> 60— 240 95 1 YcTaBKa Hannuma Hanpa*keHua UkH, B
KH UM< 15-095 20 1 YcTaBKa oTCyTCTBMA HanpaxkeHMin UAB,
UBC, B
KH UKH< 15-220 20 1 YcTaBKa oTcyTCTBUA HanpaxeHua UKH, B
KH 3U0> 5-240 15 1 YcTaBKa Hannuma HanpaxkeHua 3UQ, B
KH 3U0< 5-240 5 1 YcraBKa oTcytcTBmna HanpaxeHua 3U0, B
KH U2> 5-50 5 1 YcTaBKa Hannuma HanpaxkeHua U2, B
YcTaBKa A0NYCTMMOM PasHOCTH
KC dU< 1-30 5 1 HanpsXeHWn ANA KOHTPoNA
CUHXPOHM3Ma, B
KC Knpue 0,200 — 1,200 0,577 0,001 KoadpodumumneHT npusegeHna HanpaxeHma
UKH K Hanpsa»xeHuto Ul
KC dnpus 180 — 180 .90 1 Yron npusegeHna HanpskeHnsa UKH K
HanpaxeHuto U1, rp
KC dE< 0,05 — 2,00 0,20 0,01 YcTaBKa A0NyCTUMOM Pa3HOCTU 4acToT
ONA KOHTPONA CUHXPOHM3Ma, Iy,
KC ddb< 0-60 10 1 YcTaBKa 4oNyCcTMMOM pasHOCTU ¢as ana
KOHTPO/A CUHXPOHU3MA, Ip

Tabnnua 3.44 — lornyeckue curHanol KH

Tun HanmeHoBaHue o
KommeHTapum
curHana curHana
MO KH Umd>Y MyckoBoi opraH Hannuma HanpaxeHui UAB, UBC
MO KH Ukn>Y MyckoBoM opraH Hannuma HanpsaxeHusa UKH
MO KH Umdp<? Myckosoi opraH oTcyTcTBUA HanpsaxeHnin UAB, UBC
NO KH Ukn<? lMycKoBoW opraH oTCyTCTBMA HanpaxeHua UKH
no Nno KH 3U0>Y MycKkoBom opraH Hannuuma HanpaxeHmna 3U0
Nno KH 3U0<? MycKoBoW opraH oTcyTcTBMA HanpaxeHua 3U0
Mo KH u2>Y lMycKoBOW opraH Hannuma HanpaxeHua U2
Mo KC du<? MycKoBOW opraH pa3HOCTM HanpsaKeHu ana KC
Mo KC dF<? MycKkoBowm opraH pasHocTu YacTtoT ana KC
Mo KC dd<? MycKkoBowm opraH pasHocTu ¢as3 ans KC
Bbixog, Mo KC MycKoBOWM OpraH HaMUYMA CUHXPOHN3MA HaNpPAXKEHNN

Ha 0,1 Ny,

Y KoaddpunumeHT Bo3BpaTa He meHee 0,93
2 KoadpduumeHT BozspaTa He 6onee 1,07
3) Bosspat MO NponcxoanT Npy 3HaYeHUM YaCTOTbl, NPEBbILLAKOLLEM YCTaBKy cpabaTbiBaHMA He 6onee, Yem

%) BosspaT MO NpoucxoauT Npu 3HAYEHUM Pa3HOCTU YrA0B, NPEBbILIAIOLLEM YCTaBKy cpabaTbiBaHMA He
6onee, Yem Ha 5 rpagycos

3.23.2 MpU3HaAK CUHXPOHM3MA HanpaxeHUn GOPMUPYETCA NPU  BbIMOJHEHUM CAEAYIOLMNX

YCNOBWIA:

- Hann4mne HanpsaxkeHma UKH;

- Hannuyme HanpaxeHnin UAB, UBC nnn UCA;

- PasHOCTb AEWCTBYIOWMX 3HAYEHMN HaNpsaKeHuAa npamon nocnegosatenbHoctn Ul m
npuBeaeHHOro 3Ha4yeHmna UKH He npeBblaeT 3Ha4YeHUA yCTaBku «KC dU<»;
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- PA3HOCTb YAaCTOT HANPAXKEHUM He NPEeBbIWAET 3Ha4YEeHMA YCTaBKN «KC dF<»;
- pa3HoCTb pa3 mexay HanpsxeHnamu Ul 1 npuBeaeHHbIM HanpsxkeHMem UKH He npesblaeT
3HaYeHuA ycTaBKn «KC dd<».
3.23.3 3HauyeHunA HanpaxeHna UKH, npuBeAeHHOE K HAaNPAXKEHUIO NPAMON NocaeaoBaTe/IbHOCTH
U1, paccumtbiBaetca no popmyne:
Ukwi npus =KI‘IpMB'UKH.ej.¢anB (3.16)

rae Kopus - KO3GOUUMEHT npusedeHna HanpakeHna UKH K HanpaskeHuto U1, 3agaetca ycraskon «KC
Knpus»;
U, — KOMNIEKCHOE 3HaYeHMe BTOPUYHOro HanpaskeHnsa UKH, B
®ppus - YION NpuBeaeHNsa HanpsaskeHna UKH K HanpsykeHuto UL, 3apaetca yctaskon «KC ®npus».
B 3aBMcMMOCTM OT cxembl MNOAKAOYEHMA uenen HanpaxeHna UKH [O0MKHbI 334aBaTbCA
cnepyowme 3HavyeHnA yctaBku « KC dnpus»:
- ecnv aHanorosbin Bxo4 UKH NogKAtoyeH K uenam HanpsxkeHua UA, To «KC ®dnpue» = 0 rpaaycos;
- ecnu K uenam HanpaxeHuna UB, To «KC ®npue» =-120 rpagycos;
- ecnu K uenam HanpaxeHuna UC, To «KC ®dnpus» = 120 rpagycos;
- ecnu K uenam HanpaxeHuna UAB, To «KC ®npue» = 30 rpagycos;
- ecnu K uenam HanpaxeHuna UBC, To «KC ®npus» = -90 rpagycos;
- ecnu K uenam HanpaxeHuna UCA, To «KC ®dnpus» = 150 rpagycos.
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3.24 ABTOMaTHUUeCKOe BKAloueHue pe3epsa (ABP)

3.24.1 ®dyHKUMOHanbHaA cxema anroputma ABP npeactaBneHa Ha pucyHke 3.30. HactpanBaemble
napameTpbl ABP npuseaeHbl B Tabanue 3.45, BXoAHbIE 1 BbIXOAHble CUrHabl — B Tabanue 3.46.

* [ Myck ABP F<
s
i Myck ABP
UAB ™ - & | BeogABPnoU — v j
UBo ~\- | MO ABP U< a %
UCA |MAX %53 ABP U< ABP Un< Tcp
t
-\~ | M0 ABP Uki< —
UkH
3 ABP UkH< —q 21 01c¢c
Bsoa ABP o F %—(Onmmqeme ot ABP no Uj
BOAO n —_—
UA P\ -| no ABP F< &
uB i ABP F< Tcp
UC | F {3 ABPF< [
,\. —O
( N PNB S
[ CpabatbiBanue KLH g

‘)
(=]
<
o

’7
&/\

Orkn. ot BH3 ¢ ABP

&

S ABP T CB

-
>1 R BkriioyeHune CB ot ABP j
PMB 1c

5

HeucnpaBHocTb an(n.]i 1 CpabatbiBaHne ABP

PaspeLuerne ABP ot Bszic
)

Bkn. no ABP

()

el

|v‘

K—J\\h

L ¥
» Briok. ABP
[ “'\ o J BuiBog AYB
5 s
[\’\ 3anpet ABP ot 3almt S Inil

BkntoyeHue BbIkN.

&

o

[ [oTtoBHOCTL kK ABP }

MO KH Umdp<

3
L]

PucyHok 3.30 — dyHKUMOHANbHAA cxema anroputma ABP

PMO

&

]7
}
PMB }
%
}
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Tabanua 3.45 — NapameTtpbl ABP

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM N3MeHeHuA YMONYAHUIO | U3SMEHEHUA
Bsoa ABP no ncuesHoBeHMU0
B ABP no U - -
BOA no O-¥ = HanpAXeHuA
ABP Ukh< 15— 220 30 1 YcTaBKa No HanpAXeHWIo BBOAA
cpabaTbiBaHua ABP, B
ABP U< 15— 95 30 1 YcTaBKa N0 HaMpPAXEHWIO WWH
cpabaTbiBaHua ABP, B
ABP Un< Tep 0,10 — 60,00 1,00 0,01 YcTaBKa no BpemeHu cpabatbiBaHus ABP
NpPU NCYE3HOBEHUM HANPAXKEHNA, C
Besog ABP no F O-™ O - Bsog ABP no CHUXeHWIo 4acToTbl
ABP F< 45,0-49,5 470 01 YcTaBKa no yactoTe cpabaTbiBaHUA
ABP, 'y,
ABP
ABP E<Tcp 0,10 — 60,00 1,00 0,01 YcTaBKa no BpemeHu cpabaTbiBaHUA
NPU CHUXKEHUM YacCToThl, C
YcTaBKa NoO BpemMeHU 3a4eprKKun
ABP T CB 0,00-1,00 0,00 0,01 dopMUPOBAHMA KOMAHAbI OTKAKOUYEHUA
CB, c
Tabnuua 3.46 — Jlornyeckme curHasnbl ABP
Tun HavmeHoBaHue .
KommeHTapui
CUrHana CurHana
MO ABP Ukn<? Myckoson opraH ABP no HanpsAxxeHuto BBOAa
no Nno ABP Uw<? Myckoso# opraH ABP no HanpAaxeHuto WuH
MO ABP F< MyckoBo# opraH ABP no CHUXXeHUIo 4acToTbl
bnok. ABP bnoknposaHmne ABP

BnokmposaHue ABP npu cpabaTbiBaHMM 3aWMT, HE AEUCTBYIOLLNX Ha
3anpet ABP ot 3awut OTK/IlOYEeHUe BblKAtoYaTena
PaspeweHune ABP ot

'\'\( BB2 Pa3peweHune ABP oT cmeKHOM cekumnm
Bkn. no ABP CurHan cpabatbiBaHusa ABP 6e3 neicTBUS Ha OTKIOYEHMA BbIKAOYaTeNs
OTkn. oT BH3 c ABP Myck ABP oT BHeLHel 3aWmThbl
PIB Pene nonoxeHua BblKAOYaTENA — BK/IIOYEHO
PMNO Pene nonoxeHua BbiKAOYaTENA — OTKJAHOYEHO
MO KH Umd< MyckoBoM opraH oTcyTcTBMA HanpsxkeHnin UAB, UBC
Bxoa BkntoueHwme BbIKA. CurHan BKAKOYEHUA BbIKAOYaTENA
HeuncnpaBHOCTb BbIKA. HeuncnpaBHOCTb BbIK/IOYaTeNA
CpabaTtbiBaHue KLH HencnpaBHOCTb M3MePUTE/IbHBIX LLenel HanpaKeHus
Myck ABP Myck ABP
Myck ABP F< Myck ABP no CHMXXeHUIo 4acToTbl
OTkntoveHune ot ABP no
OTKANtoYeHMe BblKkItoYaTena seoaa ot ABP no ncyesHoBeHMIO HanpaXKeHua
Bbixog | U
BkntoueHune CB ot ABP BkntoueHne CB ot ABP
CpabatbiBaHne ABP CpabatbiBaHune ABP
[oToBHOCTb K ABP CurHan rotoBHoCcTU K ABP

Y KoaddpuumeHT Bo3spaTa He bonee 1,07

3.24.2 ABP peicTByeT C BblAEPKKOW BPEMEHM HA OTK/OYEHWE BBOAHOMO BbIK/IKOYATENs Mpu
CHUXEHUN HaNPSAXXEHUA Ha WWHaxX. Ha noAcTaHUMAX C CUHXPOHHbIMM ABUraTeNsiMU HanpaxeHue Ha
LUMHAX CHMXaeTca meaeHHO, NO3TOMY NPUMEHAIOT NYCKOBOW OpraH Mo CHUXEHWI0 4acToTbl. CHUMKeHue
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4acTOTbl NPOUCXOAUT BbICTPEE, YEM CHUMKEHME HAMNPAXKEHMA, NOITOMY YMEHbLUAETCA BPeMA nepepbisa
nUTaHuA. [na npegotBpalweHna cpabatbiBaHna ABP npu CUCTEMHOM CHUMXEHWM YACcTOTbl LOMKHO
KOHTPO/IMPOBATLCA YAacTOTa HA CMEXKHOM ceKuumn ana GopMmMpoBaHUA CUrHana paspewweHunsa ABP.

3.24.3 Nocne oTKNOYEHUA BBOAHOIO BbIKOYaTENA, KOTOPOEe KOHTpOoAMnpyeTca no curHany «ProO»
bopmmpyeTca KOMaHAa BKIOYEHUA CEKLMOHHOIO BblKAoYaTena. [na npesoTepaLLeHnAa HECUHXPOHHOIO
BK/IIOYEHMA ABUTATENIEN, YHACTBYHOLIMX B CAMO3anycKe, NpeayCMOTPEH KOHTPO/Ib CHUMXKEHWA HAMPAXKEHUA
Ha WnHax. KomaHga Ha BrkatoueHne CB popmupyeTca ¢ 3aeprKKoi, 3a4aHHOM ycTaBkon «ABP T CB».

3.24.4 MpeaycmoTpeHo BKAodeHMe CB npu OTK/IOYEHUKN BbIKAOYaTeNa OT BHELWIHEMN 3almTbl C
nyckom ABP (Hanpumep, npu cpabaTtbiBaHUM OCHOBHbIX 3aLWMT TPaHCPopMaTopa).

3.24.5 CpabaTtbiBaHMe ABP BO3MOMKHO TOJIbKO MPU HANMYMM CUTHANA Pa3pelleHua OT CMEeXHOM
cekumu.

3.24.6 Ha pucyHke 3.31 npepctaBneHa CTPYKTYpPHaa cxema nocTpoeHua ¢yHKuum ABP Ha
NoACTaHLUMN.

KUT-p | PaspeweHune - PaspeweHue [ Ky 1-p
3anper R ABP = ABP 3anpet
ABP " Beoa/BbiBOA, ABP
ABP
BkntoumnTb CB BkntounTb CB Uss
Uss > KUT-P [¢ A
o Otkntoumntsb CB _Otkntountb CB
A A
BB UA UA BB

UB UB

uc uc
CB

PucyHok 3.31 — CtpykTypHaa cxema ABP

3.24.7 OnepaTtmBHbIA BBOA, M BbiBOA ABP MOKeT ocywecTBAATbCA MO NOAKAKOYAEMOMY BXOAyY
«bnok. ABP» nnu BHelLHeN cXeMOM Kak NoKa3aHo Ha pucyHke 3.30.

3.24.8 MNMopgkntoyaembiii Bxog «3anpet ABP oT 3awmt» npeagHasHadeH gna 6a1okmposku ABP npu
cpabaTbiBAHUN BHELIHWUX 3aLLUT, HE NPUBOAALLMX K OTKOYEHUIO BbIKAtOYaTENA BBOAA (Hanpumep, npu
cpabaTtbiBaHUK 33 B OTCEKE BbIKNOYATENA U OTKAOYEHUWN MUTAHMA BbilE BbIKAOYATENA BBOAA).

3.24.9 Ha pucyHke 3.32 npepctaBneHa QyHKUMOHANbHAA Cxema anroputma GpopmmpoBaHUA
CUrHana paspeweHua ABP ana cmexxkHoit cekumm (PABP). HactpamBaemble napametpbl GyHKUMU
paspeweHns ABP npueeaeHsl B Tabaunue 3.47, BXoAHbIE U BbIXOAHbIE CUTHa/bl — B Tabauue 3.48.

UAB /- | no PABP Uw>

UBC
UCA | MIN (553 PABP Uw>

Bnok. PABP no U2 e

UAB | /- no PABP U2> &
uBC \Z
U2 |53 PABP U2>
Bnok. PABP no F
UAB | _ < q ( ]
UBC \l MO PABP F L Paspelenne ABP k BB2
UCA| F [3 PABPF<
Briok. PABP no 3U0
300 bf— no PABP 3U0
£33 PABP 3U0>
W

Y

Myck sawmT J

PucyHok 3.32 — dyHKUMOHaNbHaA cxema anroputma PABP
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HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM N3MeHeHMA YMOJIYAHUIO | UBMEHEHNA
YcTaBKa No HanpsAXeHWo paspeLleHns
PABP Uw> 50-110 95 1 P pasp

ABP cmexHoW cekuuu, B

YcTaBKa No HanpaXeHuo obpaTHOM
PABP U2> 5-30 10 1 nocnenosaTeNbHOCTN 610KMpoBKK ABP
CMeXHoW cekumu, B

YcTaBKa no yactoTe 6/10KMpoBKM ABP
CMeXXHOM cekuum, 'y,

YcTaBKa No HanpaxeHWo Hyn1eBon

PABP 3U0> 5-30 10 1 nocnenoBaTeNbHOCTN 610KMpoBKK ABP
CMeXXHoW cekumu, B

BBog 610kMpoBKK PABP no HanpsKeHuto

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

bnok. PABP no U2 - - o

TIoK : 0- O obpaTHOM NocnenoBaTENbHOCTH
bnok. PABP no F O-™ O - Bsog 6/10kmpoBKku PABP no yactoTe
Es1ok. PABP no 3U0 0-o 0 i Beog 610kMpoBKK PABP no Hanps»KeHuto

HYI'IEBOI\;I nocnenoBaTeNIbHOCTU

Tabnuua 3.48 — Jlornyeckmne curHanol PABP

Tun HanmeHoBaHue .
KommeHTapui
CUrHana CUrHana
Mo PABP Uw>Y Myckosow opraH PABP no HanpAaXeHuto WnH
no Nno PABP U2>Y MyckoBoi opraH PABP no Hanps»keHWto 06paTHOM NocneoBaTeIbHOCTH
Mo PABP F<? Myckosown opraH PABP no yacTtoTe
Nno PABP 3U0>Y MyckoBown opraH ABP no HanpsAxXeHUo HyneBoOM Noc/aea0BaTelbHOCTH
Bxopa MycK 3awmT MycK 3awmT
Bbixoa, | Pa3peweHune ABP kK BB2 | CurHan paspelueHna ABP ana cmexKHOM cekumm

Y KoaddpuumeHT Bo3BpaTa He MmeHee 0,93
2 BozspaT MO NPOMCX0AMT NpM YacToTe ceTM Bbille ycTaBKku Ha 0,1 Ty,
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3.25 BoccTtaHOBNE€HMEe HOpMabHOTo pexxuma nocne ABP (BHP)

3.25.1 ®dyHKuMOHanbHaA cxema anroputma BHP npepgcrtasneHa Ha pucyHke 3.33. HacTpanBaemble
napameTpbl BHP npuseaeHsl B Tabauue 3.49, BxogHble W BbIXOAHbIEe CUrHanbl — B Tabaunue 3.50.

Beoa BHP
‘ Uk -/~ N0 BHP Uki> g
€63 BHP Ukn> [
Myck BHP J
[" PMO ) L
p J BHP Tcp
[“\_ Briok. BHP } S
[ Brrioyerue aaﬁnompoaano] — R
OrtkntoyeHne CB ot BHP j
{ CpabatbiBaHne ABP]7 S im
["’\ PB ]— 2 R
Cpa6artbiBaHne BHP ]
[ HeucnpaeHocTb aukn]—
[ BHP Orcyrcrave cvmxp.]i
[ CpabartbiBaHue BHP}—[
2
[ BHP Otcyrcraue cmuxp}i 21| o001¢
| (I BHP B cxemy KC J
[ MO KH Umdb< ]
01c
LV ]
BHP ¢ napann. pa6.
"o
[ ’ BHP B cxemy KC } & >1
(O BknioyeHne ot BHP j
&
BHP ¢ napann. pa6.
- p: p &
BHP c KC
"o
.| noke
) BHP OTtcyTctBUe CUHXP. J
PucyHok 3.33 — dyHKUMOHANbHAA cxema anropntma BHP
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Tabauua 3.49 — NapameTtpbl BHP

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM N3MeHeHuA YMONYAHUIO | U3SMEHEHUA
Bsog BHP o-M o - Bsog BHP
BHP Uknu> 60 — 240 95 1 YcTaBKa No HanpsxeHuto cpabaTtbiBaHMsA
BHP, B
BHP Tcp 0,10 — 60,00 5,00 0,01 YcTaBKa no BpemeHu cpabaTtbiBaHuA
BHP, c
Beog BHP c KpaTKoBpemeHHOoM
BHP ¢ napana. pab. O-¥ = napannenbHon paboTon cekumi
BHP c KC O-™ O - BBoA, KOHTPOAA CUHXpPOHU3MA npu BHP
BHP Tcurxp 0,00 - 600,00 1,00 0,01 | CTaeKano BReMenM oxiAaNA
CUHXPOHU3Ma, C

Tabnuua 3.50 — lornyeckme curHanbl BHP

Tun HavmeHoBaHue o
KommeHTapum
CUrHana CUrHana
no MO BHP Uku>Y Myckosoii opraH BHP
bnok. BHP bnoknposaHue BHP
N’\ PMB Pene nonoxeHuWa BbIKAKOYaTENA — BK/IIOYEHO
PMo Pene nonoxeHuA BbIKAKOYaTENA — OTKAKOYEHO
MO KH Umd< MyckoBoM opraH oTcyTcTBMA HanpaxkeHnin UAB, UBC
Mo KC MycKOBOWM OpraH Ha/IMYUA CUHXPOHM3MA HAMNPAKEHWUN
Bxoa CpabatbiBaHue ABP CpabatbiBaHune ABP
BkntoueHune
3a6/10KMpPOBaHO BKAtoYeHMe BbikAtoYaTENS 3a6/10KMPOBAHO
HewncnpaBHOCTb BbIKA. HeuncnpaBHOCTb BblKIOYaTENA
Myck BHP Myck BHP
BkntoueHune ot BHP BkntoueHue BbikAtovaTena seoga ot BHP
OTkntoveHue CB ot BHP | OtkntoueHne CB ot BHP
Bbixog, | CpabaTtbiBaHue BHP CpabatbiBaHue BHP
CurHan BKAKOYEHMA BBOAHOrO BbikAtoYaTena oT BHP B cxemy KoHTponA
BHP B cxemy KC CUHXPOHMU3Ma
BHP OtcytctBue cuHxp. | OTCTYTCTBME CMHXPOHM3MA npu BHP

Y KoaddpuumeHT Bo3BpaTa He MmeHee 0,93

3.25.2 dyHKuma BHP cpabaTtbiBaeT TONIbLKO NOC/AE OTKAKYEHUA BbiKAOYaTena ot ABP.

3.25.3 MpeaycMoOTpeHO BOCCTAHOB/IEHME HOPMANbHOIO PEeXMMa C MepepbiBOM MUTAHUA U C
KpaTKOBpPEeMeHHOW napannenbHol paboton BeBogoB. Mpu Bbibope BHP ¢ napannenbHoli pabotoi
npeaycMoTpeHa BO3MOMXKHOCTb KOHTPO/IA CUHXPOHM3MA NMPU BKAKYEHUN.
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3.26 ABTOMaTHMUYECKOE NOBTOPHOE BKAtoueHue (AMB)

3.26.1 ®dyHKUMOHaNbHaA cxema anroputma AlNB npeacrtaBneHa Ha pucyHke 3.34. HactpanBaemble
napameTpsbl AMNB npuseneHbl B Tabanue 3.51, BXoAHbIE N BbIXOAHbIE CUrHaAbl — B Tabaunue 3.52.

CpabatbiBaHue 13 1]7 2
ANBnno 132
CpabatbiBanne 3 2 —
AnBnno 133
CpabatbiBaHve 3 3 —
AlBn no OY 13

Cpabarbisanue OY [13 —

CpabartbiBanue 13/1B 1}*
AnBn no 13MB 2

[ CpabatbiBaHue [13[1B 2]—) — [ Myck AMBn 1 }
ATBn o 0Y 318 001¢
CpabarbiBaHve OY 3[1B — —'Z
{ P A JL S & |AMBn 1 Tep AlBn TKoHTp
{ CpabartbiBaHue TO 1]7 R — > A *{ KonTpons AMBn 1 j
ANBnno TO 2
[ CpabatbiBaHune TO 2 —
[ Cpab6aTbiBaHve MT3 1}7
AlBn no MT3 2
E CpabaTtbiBatue MT3 2 —
ANBn no MT3 3
[ CpabartbiBaHue MT3 3 —
[‘\'\ Bkn. no AlNBn ]7
A

M

‘ForoaHoch K AMNBn

y

Cpa6artbiBaHue AY 13 21 21 >1

0,01c¢
0.01¢ % AlBn B cxemy KC }

CpabartbiBaHue AY 13[1B %

[ CpabartbiBaHue YMT3 3 [ Myck AMB 2 }
w S & -
[ KonTpons AMBn 1 ) AlBn 2 Tcp ATlBn TKOHTP,
) I'O R — < KoHTpons AMNBn 2 j
[ FoToBHOCTL K AlNBn 2)

‘)

g\" PMo j

PucyHok 3.34 a) — PyHKUMOHANbHAA cxeMa anropmutma AlB
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%Ecwr
|

|v|

Beoa AlNBn 1

BeiBog AYB [ B
~L L [FoToBHOCTL K AMBnN 1 ]
Beog AlBn 2 N
BbIBO\.DLAYB [ [oToBHOCTbL K AlNBn2
21

~ \ ArB TroTos
t
[ N PMB ] —
[ KoHTtponb AlNBn 1 }
E"" Brok AMBn1 |
~ % 05¢c g
t
A e
( Myck ANBn 1 —
[ KonTponb AlNBn 2 J 2
e, )
[ o Bnok. AMNBn 2 ]
[ KoHTtponb AMBn 1 ]7 & o
05¢c

N D
[ Myck AMNBn 2

UA | /[ no anB 3uos)

uB j

UC | 3U0 [2 AMB 3U0>
e, N >
[ N OrTkoyeHue ot YPOBJ
[ OnepatuHoe ommoueuu%
{ HeucnpasHocTb BbIKn.J
[ CpabartbiBaHne 3}13]
[ CpabartbiBaHue N3LU ]

| AlBn B cxemy KC }

MO KH Umdp>

MO KH Ukn<

MO KH Umdp<

MO KH Ukn>

AlBn ¢ KH

|

|
|
1
|
|
|

AMNBn Uy)>,UKH<

AlNBn Uw)<,UKH>

AlNBn c KC

BkntoyeHue ot AlNBn ]

‘ Mo KC

|

|

|

|

i

|
e

|

i

|
e

AlBn ¢ KC

PMB

N
J
AlNBn B cxemy KC }
S
J

AlBn OTcyTcTBUE cvmxp.]

PucyHok 3.34 6) — dyHKUMOHaNbHaA cxema anroputma AlNB
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Tabaunua 3.51 — NapameTpbl AMB

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO | NU3SMEHEHUA
O6uwee

ATB TroTos 0,10 — 60,00 5,00 0,01 3aaepKKa rotoBHOCTM anroputma AlB

nocse BKAOYEHMA BbIKAOYaTeNs, C
AMNB nAnHun

Besog AlBn 1 O-™ O - Beog nepsoro unkna AlB AnHum

AMBA 1 Tep 0,10 — 300,00 0,50 0,01 YcTaBKa no BpemeHu cpabatbiBaHUS
nepsoro uukna AlB AnHum, ¢

Bsog AlBn 2 O-™ O - Beog sToporo umkna AlNB anHnm

AMBA 2 Tep 0,10 — 300,00 2,00 0,01 YcTaBKa No BpemeHu cpabaTtbiBaHKS
BTOpOro unkna AlB anHuu, ¢
YcTaBKa No HaNpAXKEHUIO HY1eBOM

AMNB 3U0> 5-60 10 1 nocneaoBaTeNlbHOCTN 61OKMPOBKU
AlNBn 2,B

AMBA TKOHTP. 1,00 — 120,00 120,00 0,01 YcTaBKa N0 BpeMEHM BOCCTAHOBAEHMA
rotoBHocTu AlB nnHum, ¢

AlNBnno 432 O-™ O - Beopg aencteuma A3 2 Ha AlB AnHum

ANBnno 433 O-™ O - Beopg aencteuma A3 3 Ha AlB AnHum

AlNBn no OY A3 O-™ O - Beop aeictema OY 3 Ha AlNB nnHun

AlNBn no 4348 2 O-™ O - Beopg aeictema A34B 2 Ha AlNB nnHun

AlNBn no OY A3/4B O-™ O - Beopg aenctems OY A3/4B Ha AMNB AnHum

AMNBnnoTO 2 O-™ O - Beopg aenctems TO 2 Ha AMNB nnHumn

AlNBn no MT3 2 O-™ O - Beopg aenctema MT3 2 Ha AlNB anHuu

AlNBn no MT3 3 O-™ O - Beopg aenctema MT3 3 Ha AlNB anHuu

KoHTpoAb HanpaxeHuii

AlNBA c KH O-o O - ATB ¢ KOHTpONEM HanpPAXeHUN

AMBA UM, UKH< O-o . i AlB ¢ KOHTPONEM HAaNMUYMA HANPAXKeHnA
Umd 1 otcyTcTBUA HanpaxeHua UKH
AlB c KOHTpONEM OTCYTCTBMA

AMNBAn Umop<,UKH> O-o O - HanpsxeHns Umd n Hanmumem
HanpaxeHuA UKH

AMBA ¢ KC O-o . i BBOZ, KOHTPOAA CMHXPOHM3Ma npu AlB
NNHUK

AMNB Tcuhxp 0,00 — 600,00 1,00 0,01 ycraska no BpemeHit OxuAaHmA
CUHXPOHMN3MA, C

Tabnuua 3.52 — Jlornyeckmne curHanol AMNB

Tun HavmeHoBaHue o
KommeHTapum
cuUrHana cuUrHana
no no AnB 3U0>Y MyckoBoi opraH 610KMpoBKM AlMB 2
PMB Pene nonoxeHua BbIKAKOYaTENA — BK/IIOYEHO
PO Pene nonoxeHua BbIKAKOYATENA — OTKAOYEHO
» bnok. AlNBn 1 bnokuposaHue nepsoro umknaa AMB nnHum
X bnok. AMNBn 2 bnokuposaHue BToporo unkna AlB anHnu
Bkn. no AMBn CurHan gns cpabatbiBaHus AMNB AnHUK
OTkntoveHme ot YPOB OTKntoveHme oT YPOB HuMkecTOAWMX 3aWLNT
Bxo CpabatbiBaHne A3 1 CpabatbiBaHue A3 1
A CpabatbiBaHue 3 2 CpabatbiBaHue 3 2
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MpoaonxkeHne Tabanuybl 3.52

Tun HanmeHoBaHue KommeHTapui
cUrHana cUrHana

CpabatbiBaHue 43 3 CpabatbiBaHue 43 3
CpabatbiBaHue OY A3 CpabaTbiBaHWe onepaTUBHO ycKopsaemon cTynexHn A3
CpabatbiBaHue AY O3 CpabaTbiBaHWE aBTOMATUUYECKUN yCKopsaemoi cTynenu 3
CpabatbiBaHune A3B 1 | CpabatbiBaHue A3B 1
CpabatbiBaHue A3B 2 | CpabatbiBaHune A3B 2
CpabatbiBaHue OY
0348 CpabaTbiBaHWe onepaTUBHO ycKopaemon cTynexHn 438
CpabatbiBaHue AY CpabaTbiBaHWeE aBTOMATMYECKMN ycKopsiemon ctynenun O3B
03408
CpabatbiBaHne TO 1 CpabatbiBaHue TO 1
CpabatbiBaHue TO 2 CpabatbiBaHue TO 2
CpabatbiBaHne MT3 1 CpabatbiBaHne MT3 1

Bxog | CpabatbiBaHue MT3 2 CpabatbiBaHne MT3 2
CpabatbiBaHne MT3 3 CpabatbiBaHne MT3 3
CpabatbiBaHne YMT3 CpabatbiBaHne YMT3
CpabatbiBaHue N3LLU CpabartbiBaHue N3LU
CpabartbiBaHue 343 CpabartbiBaHue 343
MO KH Umod> MyckoBoM opraH Hannuma HanpsxkeHnin UAB, UBC
MO KH UKH> MyckoBoM opraH Haanuma Hanps>keHnsa UKH
MO KH Umd< MyckoBoM opraH oTcyTcTBMA HanpaxkeHnin UAB, UBC
MO KH UKH< MycKkoBOM opraH oTcyTCTBMA HanpaxkeHnsa UKH
Mo KC MycKOBOWM OpraH HAIMYNA CUHXPOHM3MA HaMNPAKEHWN
OnepaTtuBHOE
OTKAIOYEeHne CurHan onepaTMBHOIO OTK/IIOYEHUA BbIKOYaTENA
HeuncnpaBHOCTb BbIK/. HewncnpaBHOCTb Bbik/OYaTENA
lotoBHOCTbL K AlBA1l CurHan rotoBHOCTU K nepsomy uukay AlB anHum
loToBHOCTbL K AlBN2 CurHan rotoBHOCTU KO BTOpomy umnkay AlB anHum
Myck AMBA 1 Myck nepsoro umkna AlNB nnHun
KoHTtposb AlBA 1 CurHan KoHTpona nepsoro uukna AMNB nuHum
Myck AMNBA 2 Myck sToporo uukna AMNB nuHUK

Bbixog, | KoHTponb AMBnA 2 CurHan KoHTpona BToporo uukna AllB anHum
CurHan BrkAtoYeHuA BblKaovaTena ot AMB AanHWK B cxemy KOHTPOAA
AlBn B cxemy KC CUHXPOHM3MA
BkntoveHwue ot AlBn BkntoueHue BbikAtoYaTens ot ¢yHKLMM AMNB AnHUK
AlBn OTcyTcTBME
CUHXP. OTcyTcTBME CMHXPOHM3MA Npu AlNB AnHUK
Y KosddpunumeHT Bo3spata He meHee 0,93

3.26.2 Mpwn BO3HMKHOBEHUW NOBPEXKAEHUA HAa OAMHOYHOM SIMHUN C OAHOCTOPOHHUM MUTAHMEM
3aWMTa 3TON NIMHUN NPOU3BOAUT OTK/IOUYEHME BbIKNOYATENA HA NUTAOWEN MOACTAHLMKU, NPU ITOM C
JIMHUN CHMMaeTca HanpaxxeHue. OQHOBPEMEHHO npoucxoauT nyck AlB. 3a Bpema 6ecToKOBOW naysbl
umMkna AlB npousonaetr AenoHMsauma cpedbl, B KOTopoh npomsowno K3, n, ecanm wusonsumns
BOCCTAaHOBWACb, NponsonaeT ycrnewHoe AllB.

3.26.3 MpumeHsawT AMNB ogHOKpPaATHOro MK ABYyKpaTHOro aencrema. TAMNB aByKpaTHOro agencTens
pekoMeHAyeTCcA NPUMEHATb A1A BO3AYLWHbIX IMHUIA, B 0COBEHHOCTM AN OANHOYHbBIX C OA4HOCTOPOHHUM
nuTaHUem.
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3.26.4 Mocne BKAOYEHUA BbIKAOYaTeNtO TpebyeTca Bpems A8 NOATOTOBKM K LMKAY BKAOYEHUA-
OTK/o4YeHuns, noatomy AlB 6nokupyeTca Ha Bpemsi, 3agaBaemoe ycTaBkon «AlB TrotoB» nocne
BKAOYEHUA BbIKNOYaTENA.

3.26.5 Bpema KoHTpona ycnewHoctu uukna AlB coctasnaet 120 cekyHAa. Ecan B TeyeHue atoro
BpemMeHu nocne cpabatbiBaHUA uuKna AMB NponcxoanT OTKAOYEHWE BbIKOYATENA, TO COOTBETCTBYHOLLMIM
LMK CYMTAETCA HeyCrneLwHbIM.

3.26.6 AlB AMHMK BbINONHAETCA OT 3aLMT.
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3.27 ABTOMaTMueCcKaa 4yacToTHaA pasrpy3ka (AYP) um yacToTHOe aBTOMaTMUYeCKoe NMOBTOpPHOEe

BKAtoueHue (YAMB)

3.27.1 B ycTpoiicTBe peannsosBaHo Tpu odepeaun AYP n YANMB.
3.27.2 ®yHKUMOHanbHble cxembl anroputmos AYP un YATMB npepcTtaBnieHbl Ha pucyHke 3.35.
Hactpaneaemsbie napameTpbl AYP 1 YAMB npuseaeHbl B Tabnnue 3.53, BxogHble M BbIXOAHbIE CUTHA/bI —

B Tabnuue 3.54.
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PucyHok 3.35 a) — PyHKLUMOHaNbHbIE cxembl anroputmos AYP 1 YATB
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PucyHok 3.35 6) — dyHKUMOHanbHble cxembl anroputmos AYP 1 YAMB
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PucyHoK 3.35 B) — PyHKLMOHaNbHbIE cxembl anroputmos AYP 1 YAMB
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Tabanuya 3.53 — MNapameTtpbl A4P 1 YAMNB

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM M3MEHeHUn YMONYaAHUIO | M3MEHEHUSA
O6uwee
AdnntenbHoCTb UMMY/bCa,
AYP Tumn 0,10-5,00 0,10 0,01 dopmmpyemoro npu cpabatbiBaHUM
AYP n YATIB
AUP Usi< 10-90 60 1 YcTaBKa No HanpsKeHuto 610KMpoBaHNA
AYP, B
YcTaBKa No HanpsKeHuto 610KMpoBaHMA
YAMB Un< 10-90 60 1 YAMB, B
3apep)KKa TrOTOBHOCTM  anroputma
YAMB TroTtos 0,10-60,00 5,00 0,01 YATB nocne BKNOYEHUSA
BblK/AOYaTenA, C
AYP 1
Bsoag AYPI 1 O-™ O - Beog AYPI 1
AUPI 1 F< 45,0-49.6 48,8 0,1 SllcrriBKa no yactoTte cpabatbiBaHua AYPI
AYPI 1 Tep 0,10— 1,00 0,10 0,01 YcTtaBka no BpemeHW cpabaTbiBaHMA
AYPI 1, c
bnok. AYPI 1 no Bsog, 610kMpoBaHma AYPI 1 no ckopocTtu
O-™ O -
dF/dt N3MEHEHMA YacToTbl
YcTtaBKa MO  CKOPOCTU  M3MEHEHMUA
AYPI 1 dF/dt> 2,0-20,0 10,0 0,1 wactoTsl AYPI 1, Fy/c
KoaddnumeHT BO3BpaTa  NYyCKOBOro
AYPI 1 Ks dF/dt 0,2-0,99 0,8 0,01 OpraHa no CKOPOCTU U3MEHEHMA YaCTOTbI
AYPI 1
SI?}IJIOI‘IK. ASPI 1 or O-™ O - Bsog 610kuposaHma AYPI 1 ot 31N
Bsog AYPII 1 O-™ O - Bsog AYPII 1
AUPII 1 E< 48,0-49,6 49,0 0,1 SllcFiBKa no yacrote cpabatbiBaHuna AYPII
AYPII 1 dFs 01-04 01 0,1 YcTaBKa nNo 4acTtoTe Bo3BpaTa NYyCKOBOrO
opraHa AYPII 1, Ty
AYPII 1 Tep 3,00 - 90,00 5,00 0,01 YcTtaBKa no BpemeHW cpabaTbiBaHUA
AYPII 1, c
YANB 1
Bsog YAMB 1 O-™ O - Bsog YAIMB 1
YctaBKa no yactote cpabaTbiBaHUA
YAMNB 1 F> 49,0 -50,5 49,5 0,1 YAMB 1, My
YcTtaBKa no BpemeHW cpabaTbiBaHUA
YAMB 1 Tcp 5,00 — 240,00 10,00 0,01 YAMB 1, ¢
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MpogonxeHne Tabanubl 3.53

HanmeHoBaHue Onana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM M3MeHeHus YMOJIYAHUIO | U3MEHEHUA
AYP 2
Bsog AYPI 2 O-™ O - Bsog AYPI 2
AUPI 2 F< 45,0-49.6 48,8 0,1 I\_/Lc'.TaBKa no yactote cpabatbiBaHmAa AYPI 2,
AYPI 2 Tep 0,10 — 1,00 0,10 0,01 YctaBKa no BpemeHu cpabaTbiBaHUA
AYPI 2, c
bnok. AYPI 2 no BBog, 610KknpoBaHusa AYPI 2 no ckopocTtu
O-M O -
dF/dt M3MEeHEeHMA YacToTbl
YcTaBKa NoO CKOPOCTM M3MEHEHMA YaCTOTbl
AYPI 2 dF/dt> 2,0-20,0 10,0 0,1 AUPI 2, Tu/c
KoadodumumeHT  BO3BpaTa  MYCKOBOro
AYPI 2 KB dF/dt 0,2-0,99 0,8 0,01 OpraHa no CKOPOCTU M3MEHEHMA YACTOTbI
AYPI 2
EE}IJIOI‘IK. ASPL 2 or O-™ O - Bsoga 610kuposaHmna AYPI 2 ot 3MMM
Bsog AYPII 2 O-™ O - Bsog AYPII 2
AUPII 2 < 48,0-49,6 49,0 0,1 SZ/CTF::'BKa no yacrorte cpabatbiBaHua AYPII
AYPII 2 dFs 01-04 0,1 0,1 YcTaBKa No 4YactoTe BO3BpaTa MYyCKOBOro
opraHa AYPII 2, Iy,
AYPII 2 Tep 3,00 - 90,00 5,00 0,01 YctaBKa no BpemeHu cpabaTbiBaHUA
AYPII 2, c
YAMNB 2
Bsog YAIMB 2 O-™ O - Bsog YAIMB 2
YctaBKa no 4actote cpabaTbiBaHUS
YAMB 2 F> 49,0 - 50,5 49,5 0,1 YAMB 2, M
YAMB 2 Tcp 5,00 — 240,00 10,00 0,01 :'ZTH"";K; . M0 BpemeHm  CpabatbiBaHms
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MpogonxeHne Tabnnubl 3.53

HanmeHoBaHue dnana3oH 3Ha4yeHue no War .
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO NU3MeHeHuA
AYP 3
Bsog AYPI 3 O-™ O - Bsog AYPI 3
AUPI 3 F< 45,0-49.6 48,8 0,1 ;/clT_iBKa no yacrtote cpabaTtbiBaHusA AYPI
A4PI 3 Tep 0,10 — 1,00 0,10 0,01 YcTtaBka no BpemeHu cpabaTbiBaHUA
AYPI 3, c
bnok. AYPI 3 no Beog 6nokumpoBaHus AYPI 3 no
O-M O -
dF/dt CKOPOCTN U3MEHEHUSA YacTOTbl
YcTaBKa MO  CKOPOCTU  U3MEHEHMUA
AYPI 3 dF/dt> 2,0-20,0 10,0 0,1 uacToThl AYPI 3, My/c
KoadppuumeHT BO3BpaTa  MYCKOBOrO
AYPI 3 Ks dF/dt 0,2-0,99 0,8 0,01 OpraHa no CKOPOCTU  MU3MEHEHUA
yactoTbl AYPI 3
SJIJIO”K' APL 3 or O-™ O - Bsoa 610knposaHua AYPI 3 ot 31N
Bsog AYPII 3 O-™ O - Bsog AYPII 3
AUPII 3 < 48,0-49,6 49,0 0,1 ;’C'I[iBKa no yactoTe cpabatbiBaHus AYPII
AYPII 3 dFs 01-04 0.1 0,1 YcTaBKa No YacToTe BO3BpaTa NyCKOBOrO
opraHa AYPII 3, Iy
AYPII 3 Tep 3,00 - 90,00 5,00 0,01 YcTaBKa no BpemeHu cpabaTbiBaHUA
AYPII 3, c
YANB 3
Bsog YAIMB 3 O-™ O - Bsog, YATB 3
YcTtaBKa no u4actote cpabaTbiBaHUA
YAMB 3 F> 49,0 -50,5 49,5 0,1 YAMB 3, My
YcTaBka no BpemeHu cpabaTbiBaHUA
YAMB 3 Tcp 5,00 — 240,00 10,00 0,01 YAMB 3, ¢

Tabnunua 3.54 — NNornyeckne curHanol A4P 1 YAMNB

Tun HavmeHoBaHue o
KommeHTapum
cuUrHana CcuUrHana
Nno AYPI 1 F<¥ MyckoBo opraH cHUXeHuA YactoTbl AYPI 1

MO AYPI 1 dF/dt>?

MyckoBoi opraH OGAOKMPOBKM MO MNPEBLILEHUID CKOPOCTU CHUMKEHMUA

yactotbl AYPI 1

Mo AYPII 1 F<3) MyckoBoi opraH cHUxeHuA Yactotbl AYPII 1
Nno YAMB 1 F>” MycKoBoOM opraH nosblweHMaA Yyactotbl YAMNB 1
Mo AYPI 2 F<Y MycKoBOM opraH CHUXeHuUs YactoTbl A4PI 2

no MO AYPI 2 dF/dt>?

MyckoBoli opraH ONOKMPOBKM MO MPEBLILEHUIO CKOPOCTU CHUMKEHUA

yactoTbl AYPI 2

Mo AYPII 2 F<3) MycKoBoOM opraH CHUXeHus YactoTbl AYPII 2
Mo YAMB 2 F>Y MycKoBoOM opraH NosblWeHMA YacToTbl YAMB 2
Mo AYPI 3 F<Y lMycKoBOM opraH CHUXeHuMA YacToTbl AYPI 3

Nno AYPI 3 dF/dt>?

MyckoBoli opraH 610KMPOBKM MO MPEBLILWEHNIO CKOPOCTU CHUNKEHUA

yactoTbl AYPI 3

Nno AYPII 3 F<3)

MycKkoBoW opraH cHUxeHua vyactotbl A4PII 3
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MpogonxeHue Tabnnubl 3.54

Tun HavmeHoBaHue o
KommeHTapum
CUrHana | curHana
Mo YANMB 3 F>Y MycKoBOM opraH NosblWeHMA YacToTbl YAMB 3
Nno AYP Un<? MyckoBoi opraH 610KkMpoBaHMA AYP NoO CHUXKEHUIO HANPAXKEHUS
Nno YANB Un<* MyckoBoi opraH 610KkMpoBaHMA YAMB MO CHUMKEHMUIO HANPAXKEHUA
Bbnok. A4PI 1 bnokmposaHue AYPI 1
bnok. A4P 1 bnokmposaHue AYPI 1 n AYPII 1
Bbnok. HYAMNB 1 bnokmposaHume YATB 1
Bbnok. AYPI 2 bnoknposaHue AYPI 2
» Bbnok. A4P 2 bnokmposaHue AYPI 2 n AYPII 2
X Bnok. HYAIB 2 bnokmnposaHume YATB 2
Bbnok. A4PI 3 bnokmposaHue AYPI 3
bnok. A4P 3 bnokmposaHue AYPI 3 n AYPII 3
Bbnok. HYAMB 3 bnokmnposaHume YATB 3
PIB Pene nonoxkeHua BbIKNOYaTENA — BK/IHOYEHO
Bnok. AYP ot 310N Bnokuposka AYP OT PyHKUMM KOHTPONA HanpaBAEHUA MOLLHOCTU MNpu
OTCYTCTBUM TOKa MM HanpasBle€HUM MOLLHOCTM B CTOPOHY MUTAIOLLEMN
Bxoa, NNHUN
OnepaTtuBHoe CurHan onepaTUBHOrO OTKAOYEHMA BblKAtOYaTena
OTKNOYEHUEe
HeuncnpaBHOCTb BbIKA. HeuncnpaBHOCTb BblK/IOYaTENA
Myck AYPI 1 Myck AYPI 1
Myck AYPII 1 Myck AYPII 1
CpabaTtbiBaHne AYP 1 CpabatbiBaHue AYP 1
Myck YAMNB 1 Myck YAMNB 1
BkntoueHune ot HATNB 1 | BkatoyeHue BbikatovaTensa ot YAMB 1
FoToBHOCTb K HATB 1 CurHan rotoBHocTU K HATIB 1
Myck AYPI 2 Myck AYPI 2
Myck AYPII 2 Myck AYPII 2
Buixog CpabaTbiBaHune AYP 2 CpabatbiBaHue AYP 2
Myck YAIB 2 Myck YATIB 2
BkntoueHne ot YATMB 2 | BkatoyeHue Bbikatoyatena ot HAIMB 2
foToBHOCTb K YATB 2 CurHan rotoBHocTu K HATB 2
Myck A4PI 3 Myck A4PI 3
Myck AYPII 3 Myck AYPII 3
CpabaTbiBaHne AYP 3 CpabatbiBaHue AYP 3
Myck YAMB 3 Myck YAMB 3
BkntoueHune ot HAMB 3 | BkatoueHue BbikatovaTens ot HAMB 3
FoToBHOCTb K YATB 3 CurHan rotoBHoCcTU K HYATIB 3

0,17y

1 Bozspat MO NpomcxoanT Npy 3HaYEHUM YaCTOTbl, NPEBbILIAKOLLEM YCTaBKy cpabaTbiBaHMa He 6onee, Yem
Ha 0,1 Ny,

2 KoadpduumeHT Bo3BpaTa He MeHblUe 3HaYeHuns, 3agaBaemoro ycraskoi «AYPI 1 Ke dF/dt»

3) Bosspat MO NpoMcxoanT Npy 3HAYEHWUM YacTOTbl, NPEBbILLAIOLLEM YCTaBKy cpabaTbiBaHusA He 6oblue
3HauyeHus, 3agaBaemoro yctaBkol «AYPII 1 dFB»

4 KoadpduumeHT Bosspata He 6onee 1,07

%) Bosspat MO NpomcxoanT Npy 3HaYEHUM YaCTOTbl, MEHbLIEM YCTaBKu cpabaTbiBaHua He 6onee, Yem Ha

3.27.3 B ycTpounctee peanunsoBaHo Tpu ouvepeam AYP mn YAMB. lepBasa ouvepelb MOXKET
NPUMEHATLCA ANA BbINOAHEHUA GYHKUMKM nHANBMAYanbHOM AYP npucoeanHenuna (LonKeH 6biTb BBeAEH
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NPOrpamMmHbIi Kntod «AYP 1 Ha OTKA.») UK A8 BbINOAHEHUs rpynnoi AYP. BTopas un TpeTba oyepeam
NPUMEHSAIOTCA TO/IbKO B C/1ly4ae BbIMOJIHEHUA YCTPOMUCTBOM GyHKUMM rpynnosoi AYP.

3.27.4 AYP moxeT BbINoNHATb GyHKUMKM AYPI 1 AYPII. BO3MOXKHO BbINOJIHEHNE COBMELLEHHOM
AYP.

3.27.5 Ana npepoTepalieHma cpabatbiBaHmAa AYPI npu notepe NUTAHUA NpeayCMOTPEHbI:

- BNIOKMPOBKA MO CKOPOCTM CHUMKEHUs YacToTbl. CKOpocTb Bbibera aguratenei obectoyeHHOM
CEKLMM BbllLe CKOPOCTU CHUMKEHMA YACTOTbl MPU CUCTEMHbIX aBapusx;

- ONOKMpOBKa MO noruyeckomy curHany «bnok. AYP ot 3MM» (nporpammHbIA KAk
«Bbnok. A4PI1 (2, 3) ot 3MM»), KOTOPbI dopMUPYyeETCA MPU OTCYTCTBMM TOKA NO OAHOMN U3 a3 uam npu
HanpaB/JIEHUN MOLLHOCTMN OAHOM M3 Pa3 K NUTAOWEMY LLEHTPY;

- B6NI0KMpOBKA MO HasHa4Yaemomy Jsiormyeckomy Bxoay «bnok. AYPI 1». K paHHomy Bxoay
A0NYyCTUMO NOAKNOUYUTL CUrHaN OT NYCKOBOMo OpraHa HanpasaeHUA MOLWHOCTU. [pu noTepe NUTaHUA Uan
K3 Ha nuTatowen NMHUM MOLLHOCTb HanpaB/aeHa B CTOPOHY MUTAIOLLEN IMHUX AN OTCYTCTBYeT. Takxke
BO3MOXEH KOHTPO/Ib CHUXEHUA YaCTOTbl Ha cocegHen cekumun. Mpn cMCTeEMHbIX aBapMUAX YacToTa nagaeT
CUHXPOHHO Ha 0beunx cekumax.

3.27.6 YAIB cpabaTbiBaeT Npu BOCCTaHOBAEHWM YacTOTbl Nocne cpabatbiBaHMa AYP.

3.28 AYP 1 YAIB oT BHeLWHero ycTpoucTaa

3.28.1 dyHKUMOHANbHble cxembl anroputmoB AYP n YAMNB oOT BHEWHEro YCTPOMUCTBA
npeactasneHbl Ha pucyHKe 3.36. HacTtpamBaembie napameTpbl AYP 1 YAMB oT BHELWHero ycTpomncTea

npuseaeHbl B Tabauue 3.55, BXOAHble M BbIXOAHbIe CUrHanbl — B Tabauue 3.56.
0,01¢

[“0\’ AUP BHeLL. } . % {Cpa6aTblaane AYP BHeLIJ.J

01.C YATB eHew. no so3e. AUP [ Myck YATB BHelLw. )

\ | UATB Brew.Tep 0,01 ¢
| t
E\’\’ YAIB BHeLw. J [ — Bkntoyenune ot YAIMB BHeuJJ
[ CpabatbiBarue AYP BHeLIJ]— &
> WLIAI'IB BHell. TroToB S (
t

[ g\‘ PIMNB ) — R L rotoBHOCTL YATB BHeLL. J

&

0.25¢ 1
=1

Beog YAIB BHeLwu.
nq J

OnepaTtvBHOe OTKMIYEHe

I

HeucnpasHoOCTb BbIKI.

T

|

[ Brniouenve ot YATB BHeLw.

|

‘\.‘\. Bnok. YAIB BHeLw.
BuiBog AYB

& .

PucyHok 3.36 — dyHKUMOHaNbHbIE cxeMbl anroputmos AYP 1 YATB oT BHelHero ycTpomncTea
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Tabnunua 3.55 — MapameTpbl A4P 1 YATMB OT BHELLHEro ycTponcTBa

3Ha4veHMne
HanmeHoBaHue dnana3soH War o
no KommeHTapun
YCTaBKM N3MeHeHunA N3MeHeHMnA
YMONYaHUIO
Beog YAIMB BHeww. O-o | - Beog YAIB oT BHeWHero ycTponcTea
YAMB BHelW. Mo CpabaTtbiBaHue YAMB no
O-M O - NUCYE3HOBEHUID CUrHaNa Ha Bxoae
B03B. AYP
«AYP BHewWw.»
y
YATB BHew. Tcp 0,00 — 10,00 0,10 0,01 CTaBKa NO BPEeMEHMU cpal6aTb|Bava
YATIB oT BHelHero ycTpoucTsa, ¢
3ag4eprKKa TrOTOBHOCTM anropmtma
YAMB .
BrRet- 1 0,10- 60,00 5,00 0,01 |YAMB nocne BK/IOUEHNA
TroTtos
BblKAKOYaTeNs, €

Tabnunua 3.56 — Jlornyeckune curHanol A4P n YATB oT BHeLLHEro ycTponcTea

Tun .
curHana HanmeHoBaHue curHana KommeHTapum
PMB Pene nonoxeHua BbIKNOYATENA — BKIHOYEHO
«’\ AYP BHew. OTKAOYEHME BbIK/IOYATE 1A OT BHELWHero ycTpoiictea A4P
YATB BHeLw. Bk/itoueHMe BbIKAtOYaTeNst OT BHELHero yctponcrea AYP
Bnok. YAMNB sHeLw. bnokuposaHue YAINB
Bxoa OnepaTtuBHOE OTKAtOYEeHWEe | CUrHaA onepaTMBHOrO OTKAKOYEHUA BblKAOYATeNA
HencnpaBHOCTb BbIKA. HencnpaBHOCTb BblKAKOYaTENA
CpabatbiBaHune AYP BHeLw. CpabaTbiBaHue BHewHero A4P
Bbixoz, Myck YAMNB BHew. Myck sHewHero YANB
BkntoueHue ot HATB BHew. | BKatoyeHue BbikAtoYaTensa ot BHewHero YANNB
[oToBHOCTb YATB BHeLw. lotoBHOCTb K YATB nocne BHewHero AYP

3.28.2 B ycTpoiicTBE peanm3oBaH airopuTM OTKIOYEHUA BbIKAOYATENS OT BHELIHENO YCTPOMCTBA
rpynnosoin AYP «AYP BHew.». AYP peiicTByeT Ha OTKAOYEHMe 6e3 AO0NOSHUTENIbHOW BblAEPMHKKM
BpeEMEHMN.

3.28.3 [1na opraHmsaumnm YAIB oT BHeLWHeEro ycTponicTBa oTAeNbHOM WwWinHKon YAIMB B ycTpoiicTBe
peann3oBaH aAropUTM BKIKOYEHMA BblKAOYaTeNna no curHany «HAMB sHew.». Ana opraHusaummn YAMNB no
OoAHOM WKHKe ¢ AYP npeaycmoTpeHa BO3MOXKHOCTb paboTbl YATMNB no ncyesHoBEHMIO CUTHaNa Ha BXoge
«AYP BHeww.» (nporpammHbIv Katoy «4ATMB no Bo3s. A4P»).

3.28.4 YAINB peinctByeT Ha OTK/IOYEHWE C  AOMOJIHUTE/NIbHOM  BbIAEPXKKOM  BPEMEHU
«YATB BHew. Tcp». lononHUTeNnbHaA BblAEPXHKKA BpeMEHU NpegHa3HavYeHa ANa pa3HeceHua no BpemeHu
MOMEHTA BK/IIOYEHUA NPUCOEaMHEHUIN. TeM CaMbiM CHUMKAETCA Neperpy3ka CUCTEMbI ONEePaTUBHONO TOKA
npu cpabaTblBaHWUM 3/1IEKTPOMArHUTOB BKAOYEHMUS.

3.28.5 YcTtpoiictBo obecneymBaeT npuem UMMMYAbCHbIX curHanos «YAMB BHew.» (meHee
BblaepKKn «YAlMB BHew. Tcp»). Mpn 3TOM CUrHanN Ha BK/AOYEHME BblKAO4YaTena byaeTt nogaH yepes
BblOaepKKy BpemeHu «4ATIB sHeww. Tcp» npu ycnosmu rotoBHocTm YATIB.

3.28.6 CurHan rotoBHocTM YATB dpopmumpyetca npu ycnoBUMK, YTO Ha MOMEHT cpabaTtbiBaHuA AYP
BbIK/tOYATEIb HAXOAM/ICA BO BK/IKOYEHHOM COCTOSIHUM Boee BblAEPKKN BPEMEHM, 33,aBAaEMOMN YCTaBKOM
«YATB BHew. TroToB».
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3.29 3awuTa OT NOBbILWEHUA U CHUXKEHUA YACTOTbI

3.29.1 ®YyHKUMOHANbHbIE CXEMbl a/JITOPUTMOB 3aWMTbl OT MOBbLIWEHUA N CHUMKEHMA YaCTOTbl
npeacrasneHbl Ha pucyHKe 3.37. HacTpanBaemblie napameTpbl 3aWMTbl OT MOBbLIWEHUA N CHUMXEHUA
YacToTbl NpMBEAEHbI B Tabaunue 3.57, BXOAHble 1 BbIXOAHble CUrHaAbl — B Tabanue 3.58.

[ Myck PY F> }
UAB Beopg P4 F> T
/- NOPYF>
‘ UBC j P4 F> Tcp
UCA| F 33 PYF> L— [ Cpa6arttisaHue PY F> j
. ‘ )
{ Y Bnok. P4 F> )
[ Myck PY F< j
Beog P4 F< o
UAB I™\-| noPYF< &
UBC ~ F"-I%cp (
UCA| F [ PYF< . t
o3 W — e L CpabaTbiBaHne PY F< ]
Y
[ N Brok. P4 F< J
[ Myck PMY dF/dt> ]
Beop P4 dF/dt> o
UAB L /- Ino PNy dFrdt &
UBC - PMY dF/dt> Tep
UCA | df/dt [¢3 PNY dF/dt> J— L (Cpa6aTb|BaHme POy dF/dt>}
A
["'\’ Briok. P4 dF/dt> } .
L Myck PCY dF/dt> }
Beog PCY dF/dt> e
UAB | /- Ino PcY dF/dt &
UBC PCY dF/dt> Tcp
UCA | df/dt 3@ PCY dF/dt> | S L [CpaﬁaTblBaHVle PC4 dF/dl>J
UAB | ™ _
‘ ne N\ rLrlo PY Un<
UCA |MAX [(e3 20B F—

[\'\ Bnok. PCY dF/dt> }

PMCVHOK 3.37 - (DyHKLI'VIOHaJ'IbeIe CXeéMbl aIfTOPUTMOB 3aLnTbl NOBbIWEHNA N CHUXKEHNA YaCTOTbI

Tabnvua 3.57 — MapameTpbl 3aLLUTbI MOBbILWEHUA U CHUXKEHMA YACTOTbI

HanmeHoBaHue Anana3oH 3Ha4yeHune no LWar .
KommeHTapun
YCTaBKM U3MeHeHunA YMOJIYAHUIO | U3MEHEHMA
3awmTa OT NOBbILWEHMUA YaCTOTbl
Bsog P4 F> O-™ O - BBog 3aWKnTbl OT NOBbLIWEHMA YaCTOTbI
PY F> 49,0 - 55,0 51,0 0,1 YctaBkKa no 4actote cpabaTbiBaHUS
3aLWMTbl OT NOBbIWEHWUA YACTOThI, 'L,
PY F> Tep 0,00 — 100,00 0,30 0,01 YcTtaBKa nNo BpemeHu cpabaTbiBaHUS
3aLWMTbl OT NOBbIWEHWA YACTOThI, C
3awmTa OT CHUKEHUA YacToTbl
Bsog P4 F< O-™ O - BBoA 3alWUTbl OT CHUMKEHUA YACTOTbI
PY F< 45,0510 49,0 0,1 YctaBKa no vactote cpabaTbiBaHUS
3aWMTbl OT CHUMKEHMA YacToTbl, 'y,
PY E< Tcp 0,00 — 100,00 0,30 0,01 YctaBKa No BpemeHu cpabaTbiBaHUS

3alWnTbl OT CHUXKEHUA YaCTOThbl, C

3awmTta no CKOPOCTH NoBbllWeHnA

Y4acToTbl

Beog, 3awmTbl no CKOpPOCTKN noBblWEeHNA

Bsog PMY dF/dt> O-™ O -
4acToThI
PMY dF/dt> 0,1-200 10,0 01 YcraBka MO CKOPOCTM  MOBbIWEHUA
yacrtoTsl, [u/c
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MpogonxkeHne Tabanubl 3.57

HanmeHoBaHue Awnana3oH 3HayeHue no LWar

KommeHTapuii
YCTaBKM U3MeHeHMUs YMOJIYAHUIO | UBMEHEHNA
YctaBKa no BpemeHu cpabaTbiBaHUA
PMY dF/dt> Tcp 0,00 -100,00 0,30 0,01 3aWnUTbl MO CKOPOCTM  MOBbIWeEHUA

4acCToThl, C
3awmTa no CKOPOCTU CHUXKEHUA HYaCTOTbl
BeBog, 3awmtbl no CKOPOCTHN CHWUXKEHUA

Bsopg PCY dF/dt> O-™ O -
4yacToTbl
PCY dF/dt> 0,1-20,0 10,0 0,1 YcTaBKa No CKOPOCTU CHUMKEHMA YACTOTbl,
Mu/c
YcTtaBKa no BpemeHu cpabaTbiBaHUA
PCH dF/dt> Tcp 0,00-100,00 0,30 0,01 3alWLUTbI MO CKOPOCTU CHUMXKEHUA YacToTbl,
c

Tabnunua 3.58 — Jlornyeckme curHasbl 3alMTbl OT NOBbLILWEHUA U CHUKEHUA YACTOTbI

Tun HavmeHoBaHue o
CUrHana CUrHana KommerTapui
Mo Py F>Y MyckoBoM opraH 3aWuTbl OT NOBbILWEHWSA YaCTOTbl
Mo PY F<? MyckoBOM opraH 3aWmTbl OT CHUXKEHMA YacTOTbI
no no PNy dr/dt>¥ MycKkoBOM opraH CKOPOCTU MOBbILLEHMA YaCTOTbI
Mo PCY dF/dt>¥ MycKoBOM OpraH CKOPOCTU CHUMKEHUS YaCTOTbI
0 PY U< MyckoBoi opraH MMHUMA/ILHOTO HanpaXeHusa, 6J0KMPYIOLWMA NYyCKOBblE
OpraHbl YacToTbl
bnok. PY F> bnoknposaHue 3aWmThl OT NOBbILWEHWNA YaCTOTbI
«,\ Bbnok. PY F< BnoknpoBaHue 3aLUTbl OT CHUXKEHUA YACTOTbl
bnok. PNY dF/dt> BnoknMpoBaHMe 3aLWmUTbl CKOPOCTU NOBbILIEHMA YaCTOTbl
bnok. PCY dF/dt< broKknpoBaHue 3aWmTbl CKOPOCTU CHUMKEHMA YACTOTbI
Myck PY F> MycK 3aWnTbl OT NOBbIWEHMA YaCTOTbI
CpabatbiBaHue PY F> CpabaTtbiBaHMe 3aLWMTbl OT NOBbILLIEHWA YACTOTbI
Myck PY F< MycK 3aWnTbl OT CHUXKEHMA YaCTOTbI
CpabatbiBaHue PY F< CpabaTtbiBaHMe 3aLWMTbl OT CHUMEHMA YACTOTbI
BbIXOZ, Myck PNY dF/dt> MycK 3aWmnTbl NO CKOPOCTU NOBbIWEHMA YACTOTbI
CpabatbiBaHue PMY | CpabaTbiBaHMe 3aLMUTbI NO CKOPOCTM NOBbLILIEHMA YACTOTbI
dF/dt>
Myck PCY dF/dt> MycK 3aWmnTbl NO CKOPOCTU CHUMKEHMA YaCTOTbl
CpabatbiBaHue PCY | CpabaTbiBaHMe 3aLMUTbl MO CKOPOCTU CHUMKEHUSA YACTOTbI
dF/dt>
1 Bosspat M0 NpoMcxoanT NPy 3HaYEeHUM YacTOTbl, MEHbLLEM yCTaBKM cpabaTbiBaHuA He bonee, yem Ha
0,1y,
2 Bosspat MO NpoMcxoamuT NPM 3HaYEHMM YaCTOTbl, NPEBbILLAIOLLEM YCTaBKy cpabaTbiBaHua He 6onee,
yem Ha 0,1y,
3 KoadpduumeHT BozspaTta He meHee 0,8
4 KoadpduumeHT Bo3spaTa He 6onee 1,07

3.30 OnepaTtuBHOE ynpasBseHMe BblKAOUYaTenem

3.30.1 dyHKUMOHANbHAA CXema QaNropuTMa OMepaTMBHOrO yMpPaBAEHUA  BbIK/JKOYATE/IEM
npeactaBsieHa Ha pucyHke 3.38. HacTpamBaemble napameTpbl GYHKUMM ONepaTMBHOrO ynpaBaeHuA
BblK/IlOYaTeENEM NpUBeAEHbI B Tabaunue 3.59, BXoAHbIe M BbIXOAHble CUFHabl — B Tabaunue 3.60.
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PucyHok 3.38 a) — DyHKLMOHaNbHAA CXeMA a/IFOPMTMa ONepaTUBHOIO YNpPaB/eHUs BbIKAOYaTEeNIEM
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Onep. Bkn. OTCYTCTBIE CHUHXD. }

PucyHoK 3.38 6) — DyHKUMOHA/IbHAA CXeMa aNropMTMa ONepaTUBHONO YNpaBAeHMA BbIKNHOYATENEM

Tabnunua 3.59 — NapameTpbl PyHKUUM ONEepPaTUBHOTO YNPaBAEHUS BbIKIOYATENEM

HanmeHoBaHue Awnana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKM1 N3MeHeHuA YMOJIYAHUIO | U3MEHEHUA
Bsog, BbibOpa pekMmoB yrnpasaeHns
MY/LY c nynbTa O-M O - BbIK/IlOYATENEM C NINL,EBOI NaHe n
ny/sibTa yCTPOMNCTBA
Bbisog MY/L1Y O0-m O ) BbiBO4 KOHTPONA PEXNUMOB
yNpaB/ieHMA BbIKAKOYaTENEM
PaspelueHue ynpasneHusa
Ynp. c nynbTa O-™ O - BbIK/IOYATENEM C NINML,EBOI NaHe n
nynbTa
Onep.skn. ¢ KH O-™ O i BBog onepatmeBHOro BKJ'IVPO'«-IeHVIFI c
KOHTPONEM HaNPAXEHWUN
BBoA, onepaTtMBHOIO BKAOYEHUA C
Onep.Bkn.Umd>,UKH< O-M O - KOHTPOMIEM HaMuunA HanpaxeHua Umo
W OTCYTCTBMA HanpsaxeHua UKH
BBoA, onepaTMBHOIO BKAOYEHUA C
Onep.Bkn.Umd<,UKH> O-M O - KOHTPOMIEM OTCYTCTBMA HAMpPAXKEHNA
Umo 1 Hannumnem HanpaxeHma UKH
Onep.sKn.c KC O-® O i BBoA, onepaTtMBHOIO BKAOYEHUA C
KOHTPOJIEM CUHXPOHM3MaA
YcTaBKa Mo BPEMEHN OXKMAAHUA
Onep. BKA. TcnHxp 0,00 -600,00 1,00 0,01 CMHXPOHM3MA NPU ONepaTMBHOM
BK/IIOYEHMMU, C
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Tabaunua 3.60 — Jlornyeckne curHanol GyHKLMM ONEPaTUBHOIO YNPaB/iEeHMA BbIKAOYaTeNem

Tun HanvmeHoBaHue N
KommeHTapum
CUrHana CcuUrHana
@j BK/TIOHNTDb KomaHaa BK/IIOYEHUSA BbIK/IOYATENA OT KHOMKM Ha /IMLLEBOM NaHenun nynbTa
OTK/IIOYUTD KomaHaa OTK/Ilo4eHUSA BbIK/OYATENA OT KHOMKM Ha /IMLLEBOMN NaHeNun nyabTa
KomaHza BKAKOYEHUA BbIKAKOYATENA MO BXOAHOMY NOAKAOH3aEMOM
BK/IOUNTD A AROMY NOA y
NOrMYecKkomy CUrHany
KomaHzaa OTKAHOUYEHUA BbIKAOYATENA MO BXOAHOMY NOAKAOUYAaEMOM
~ OTK/IOUNTD A AHOMY NOA ¥
Y NOrMYecKkomy CUrHany
Pexum Y CurHan nepeKkntoveHns pexxMmoB yNpaBAeHUA BbIKAKOUYaTENEM
bnok. onep. BKA. BnoKknposaHue onepaTUBHOIO BKAKOUYEHMA
PMB Pene nonoeHua BbIKAOYATENA — BKOYEHO
S BK/TIOYNTDb — ACY KomaHpa BkAtoueHUA BbiKAtoYaTena us ACY
OTK/KOYUTb — ACY KomaHpa oTKkntoueHms Bbikntovatens ns ACY
MO KH Umd> MycKkoBow opraH Hannuma HanpaxeHnin UAB, UBC
MO KH UkH> MycKkoBoW opraH Hannuma HanpaxeHna UKH
MO KH Umd< MycKkoBow opraH oTcyTcTBMA HanpaxeHnin UAB, UBC
Bxopn, MO KH UkH< MycKoBoOW opraH oTCyTCTBMA HanpaxeHma UKH
Nno KC MycKOBOWM OpraH HaNMYUSA CUHXPOHM3MA HaNPAKEHWU
bnoknposka onep.
BK/. BnoKnpoBKa onepaTUBHOIO BKAKOYEHUA BbIKAOYATENSA
MecTHoe o
BKtOYEH MECTHbIN pPeXMM YNpaBAEeHMUA BbIKItoYaTelem
ynpasfeHune
AuctaHyumMoHHoe .
BKAOYEH ANCTAHLMOHHBIN PEXMM YNPaBAEHUA BbIKIOYATENEM
ynpasseHne
OnepaTtuBHoe
CurHan onepaTMBHOIO BKAKOYEHWUA BbIKAOYATENSA
BK/IlOMEHME
Bbixop,
OnepaTtuBHoOEe
CurHan onepaTMBHOIO OTKAOYEHMA BbIKAOYaTeNA
OTK/ItOYEHME
Onep. BKA. B cxemy
KC CurHan onepaTUMBHOIO BKAKOYEHUA B CXEMY KOHTPOAA CUHXPOHM3MA
Onep. BKA.
OTcyTCTBME CUHXPOHM3MaA NPU ONEPATUBHOM BKIOYEHUN
OTcyTCTBME CUHXP.

3.30.2 B ycTpoicTtBe nNpeaycMOTPEHO TpM BapuaHTa BblbOpa pPeXMMOB  ynpaBaeHUsA
BbIKNtoYaTenem («MecTHoe ynpasneHume» / « ANCTaHUMOHHOE yripaBaeHne»):

- M0 BXOAHOMY NOAKAOYaEMOMY cUrHany «Pexkum Y» (cxema no ymosiyaHuio);

- N0 KHonke «MY/1Y» Ha MNLEBOI NaHenu NynbTa;

- 6e3 KOHTPONA PEXKMMOB YNpPaABAEHUA.

3.30.3 Mpn NepekntoYEHUN PEXMMOB YMNPABAEHUA MO BXOAHOMY MOAKAKOYAEMOMY CUTHaANY
«Pexkum [1Y» ynpasneHue BbiKAOHaTENEM OCYLLLECTBAAETCA:

- Mo BXOAHbIM MoAgKAo4aeMbiM curHanam «BR/IKOYUTb» u «OTKIKOYUTb» — 6e3 KoHTponA
pPeXMMOB ynpaBaeHUs;

- no KomaHgam ACY «BKJ/TKOUYUTb — ACY» n «OTK/TKOYNTb — ACY» — B AUCTaHLUUOHHOM peXxmme
ynpasneHus;

- KHonkamn «BR/IOYUTb» n «OTK/IKOYNTb» Ha nuvueBoit naHenu nynbTa Npu BBEAEHHOM
NPOrpPammMHOM K/toue «Ynp. ¢ NynbTa» — B MECTHOM peXxume ynpasB/ieHus.

3.30.4 Mpn nNepeKkNtoYeHUN PEXMMOB YNpaBAeHUA C JNLEBOM MNaHeNW NyabTa ynpaBaeHue
BbIK/tOYaTENIEM OCYLLECTBAAETCA:

- KHonKoM «BK/TOYNTb» Ha inueBoit naHenn nyabTa — B MECTHOM pPeXMMe YyNpaB/ieHUsA, KHOMKOMN
«OTR/THOYUTDb» - 6e3 KOHTPONA PEKUMOB YNPaBAEHUS;
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- no komaHgam ACY «BK/THOHUTb — ACY» un « OTK/TIOYUTDb — ACY» — B ANCTAHLUMOHHOM peXxXmme
ynpasneHus;

- N0 BXOAHbIM nogkntovyaemblm curHanam «BKJ/TKOYNTb» n « OTKJIKOYUTb» — B AUCTAHUMOHHOM
pexunme ynpasneHuA.

BbibOp AaHHOro BapuaHTa OCyLLECTBAAETCA NPOrPaMMHbIM Katodom «MY/OY ¢ nynbTa».

3.30.5 MNpn OTKAOYEHHOM KOHTPOJIE PEXUMOB YNpPaBAEHUA BblK/IOYaTeNeM YynpasaeHue
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 NPOrPaMMHbIM Kntouom «Bbisog MY/OY».

3.30.6 Ha pucyHke 3.39 npuBedeHa YynpolweHHasa Cxema BblbOpa pPEeXUMOB Yynpas/eHUs
BblK/lOYaTENEM.

| BapuaHTbl !

| V3meHeHe pexumos i
| NepeKoyeHms § |
' yNpaBneHms MpoepaMmHbIil KTty |

PEXWUMOB ynpasneHus / "Brigod MY/IY"

-~ Mpo2pammHbIl Kilo4_w
i

"MY/AY ¢ nynema" -
‘ KHonkoit nynbTa Bes koHTpons |
"My/ay" PEX1MOB !

Pexumbl ynpaBnenus |

Bxod
"Pexxum JY"

AN

! -
I MecTHoe ynpasnenue | (AvncTaHumoHHoe ynpaBneHve [MecTHoe ynpaeneHue | [[ncTaHLmoHHOe ynpasreHme

Bxogabl ‘ TeneynpasneHue KHonku nynbta TeneynpasneHve Bxogabl!
"BKITIOYATDL" no Bxofiam 1o Bxofiam — "BKINMIOYNTL"
"OTKNKOYUTL" "BKMIOYNTD" @ "BKMIOYNTDL" "OTKINIOYUTL"
"OTKNIOYUTD" "OTKMOYUTL"

TeneynpasneHue no
npotokonam ACY

TeneynpaeneHue no
npotokonam ACY

KHonku nynbta KHonku nynbta
DV ‘ V-
| @ @ Yyepes uHTepdenc @

! ; , RS-485 - .
! /;poapaMMHblu Koy "Ynp. ¢ nynbma Ynpasnetue [MpozpammHbil ko4 "Yrp. ¢ nynsma" |
i BbIKNIoYaTenem |

yepes uHTepdelc
RS-485

PucyHok 3.39 — Bbibop pekMmoB ynpasieHuns
3.30.7 NMpeaycmoTpeHa BO3MOMKHOCTb KOHTPO/S HaNpPAXKEHUA WU KOHTPOAA CUHXPOHM3MA Npu
onepaTUBHOM BKAOYEHUN.
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3.31 CocroAHue 3aWmT

3.31.1 OyHKUMOHANbHAA cxema GOPMMPOBAHMA CUTHANOB COCTOAHMA 3aLLUT NpPencTaB/ieHa Ha
pucyHke 3.40. HactpanBaemble napameTpbl GyHKUUM COCTOAHMA 3alLUT NpuBeseHbl B Tabauue 3.61,
BXOAHbIE U BbIXOAHble CUTHaNbl — B Tabauue 3.62.

[ Myck A3 1 ji?] [ Myck 30 ]727
L Myck A3 2 Ji [ Myck PM 1 Ji
[ Myck A3 3 ]7 ( Myck PM 2 ]7
[ Myck A30B 1 ji [ Myck 3MH ji
{ Myck A30B 2 ]— [ Myck 3MH 1 )— B
[ Myck TO 1 ]7 [ Myck 3MH 2 ]7
[ Myck TO 2 ji [ Myck 3MHb ]7
{ Myck MT3 1 ]7 [ Myck 3N ]7 ﬁ
[ Myck MT3 2 } - [ Myck 3awmt j
[ Myck MT3 3 Ji [ Myck AYPI 1 jiz— ~u
[ Myck 3M ]i [ Myck AYPII 1 ji
[ Myck N3LWU ji [ Myck AYPI 2 ]7
[ Myck 3033 ji [ Myck AYPII 2 Ji
[ Myck 3033 3U0 j— [ Myck A4YPI 3 jﬁ B
[ Myck 3033 3I0p Ji [ Myck AYPII 3 ji
[ Myck 3P ]7 [ Myck PY F> ]—
o [ Myck PY F< Ji

PucyHok 3.40 a) — ®PyHKUMOHaNbHAA CXema anropntma GopMUPOBAHNA CUTHANOB COCTOAHUA 3aLLUT
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Cpab6atbiBaHue 13 1 J

CpabatbiBanue 13 2}

.

CpabatbiBanue 13 3 J

CpabartbiBaHue AY ua}

3]

Cpabartbianue OY [ J

CpabartbiBanme 43[1B 1}

CpabartbiBanue 13[1B 2}

CpabatbiBatue AY ﬂSﬂB}

Cpabartbieatue OY JJ,SHBJ

<

CpabatbiBaHne TO 1)

.
2

CpabatbiBaHune TO

Cpab6aTbiBaHve MT3 1}

.

CpabartbiBaHue MT3 2)

]

MT3 3 Ha oTkn.

CpabaTtbiBaHve MT3 :ﬂ

<

CpabartbiBaHne YMT3 J

\

Cpabartbisanue 31U )

CpabaTbiBaHne 3£13J

5

v Y Y Y Y Y Y Y Y XY XY XY Y XY XY Y XY Y

:
B)

OrkntoyeHue ot YPO

&

Otkn. ot BH3 ¢ VPOB}

\

31 Ha oTkn.

|v‘

CpabatbiBaxue 31 )

3

3033 Ha oTKn.

CpabaTtbiBaHue 3033

> A_G

3033 310p Ha oTkN.

CpabarbiBaHue 3033 310@

30® Ha oTkN.

CpabartbiBaHue 30¢J

s

Y Y Y Y )

Ortkn. ot BH3 Ge3 YPO%

&

OTkn. oT BH3 ¢ ABP}

<

CpabatbieaHue 3MH BHeLle

3MH 1 Ha oTkn.

{ OTkntodeHne ¢ YPOB }

Cpa6artbiBaHue 3MH 1}

<

3MH 2 Ha oTkn.

CpabartbiBaHue 3MH 2 J

3MHd Ha oTkn.

CpabaTbiBaHue 3MH%

:

3N Ha oTkN.

CpabatbiBanue 301 J

N

3IMH Ha oTkn.

CpabartbiBanue 3MH 1)

.

PM 1 Ha oTkn.

CpabatbiBaHne PM 1)

4

PM 2 Ha oTkn.

CpabatbiBaHne PM Zj

<

AYP 1 Ha oTkn.

CpabartbiBaHue AYP 1 ]

Y Y Y XY XY XY XY XY Y Y

5

Cpabarbizanue AYP BHeLIJ.J

\

I\
=

3 Ha 6n.onep.BKI.

3033 Ha 6n.onep.Bk1.

30® Ha 6n.onep.BK.

21

Bn.onep.Bkn.ot 3aly

N

OTKNIOYEHNE OT 3aLmT }

—[ BrnokvpoBKa onep. BK. ]

!

’CGpoc cwrnanwsauwwj
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PucyHoK 3.40 6) — ®yHKLMOHaNbHAA cXxema aAropuTma GopMUPOBAHNA CUTHANOB COCTOAHMUSA 3aLLUUT

Tabnunua 3.61 — MapameTpbl GYHKLMN COCTOAHMA 3aLMT

HavmeHoBaHue dnanasoH 3HayeHue no War o
KommeHTapum
YCTaBKU U3MeHeHus YMONYAHUIO | U3MEHEHUA
Bsop, cpabatbiBaHna MT3 3 Ha
MT3 3 Ha oTKA. O- O - AP
OTK/NtOYEeHMe BblKatoYaTens
BBog, cpabaTtbiBaHMa 3 Ha OTKAOYEHUE
30 Ha oTKA. O- O - Acp
BbIK/tOYaTENA
BBop, cpabatbiBaHMnA 3033 Ha
3033 Ha oTKA. O-™ O - Acp
OTK/NoYeHMe BblKatoYaTens
Beog cpabatbiBaHus 3033 no
aCYeTHOMY TOKY HY/N1eBOW
3033 310p Ha oTKA. O-o O - P Y TOKY HY
nocseg0BaTe/IbHOCTU Ha OTKAOYEHUE
BbIK/tOYaTENSA
Bsop cpabatbiBaHusa 30D Ha
30® Ha OTKA. O-™ O - AP
OTK/NoUYEeHMe BblKAtoYaTens
Bsop cpabatbiBaHms 3MH 1 Ha
3MH 1 Ha oTKA. O-™ O - AP
OTK/NtoYEeHMe BbIKAtoYaTens
Bsop cpabaTtbiBaHms 3MH 2 Ha
3MH 2 Ha oTKA. O-™ O - AP
OTK/NtoYEeHMe BblKAtoYaTens
Bsop cpabatbiBaHna 3MH® Ha
3MH® Ha oTKA. O-o O - AcP ¢
OTK/NtOYeHMe BblKAtoYaTens
Bsog, cpabatbiBaHus 3IM Ha OTKAOUYEeHMe
30N Ha oTKA. O-o O - AcP
BbIK/tOYaTeNSA
Bsog, cpabaTtbiBaHus 3INH Ha oTKAOUYeHKe
3MMH Ha oTKA. O-™ O - AcP
BbIK/tOYaTENSA
BBog, cpabaTtbiBaHWA NepBOi CTyNeH!
PM 1 Ha oTKA. O-™ O - 3aLWMTbI MO HaNpPaB/NEHUIO MOLLHOCTM Ha
OTKNtOUYeHMe BblKAtoYaTens
BBog, cpabaTbiBaHWA BTOPOM CTYMNEHM
PM 2 Ha oTKA. O-™ O - 3aLWMTbI MO HanpPaB/NEHUIO MOLLHOCTM Ha
OTKNtOUYeHMe BblKAtoYaTens
Beop cpabaTtbiBaHms AYP 1 Ha
AYP 1 Ha oTKA. O-o O - AP
OTKNtOUYeHMe BblKAtoYaTens
BBog, 6/10KMPOBKKM ONEPaATUBHOIO
bn.onep.sKkn.oT
saw O-™ O - BK/IIOYEHMSA BbIKAKOYATENS NPU
’ cpabaTbiBaHUM 3aLLUT
Bsop, cpabaTtbiBaHus 3 Ha 61O0KMPOBK
31N Ha 6a.0Mep.BKA. O-o O - Acp POBKY
OMepaTUBHOIO BKAOUYEHUA BbIKAOYATENS
3033 Ha BBog cpabatbiBaHus 3033 Ha
O-o O - H610KMPOBKY ONEepaTUBHOIO BKAOYEHUSA
6n.0nep.BKA.
BbIK/loYaTeNs
30® Ha O-® O Bsopg cpabatbiBaHusa 30 Ha 610KMPOBKY
6n.0nep.BKA. OMepaTUBHOIO BKAOUYEHUA BbIKAOYATENS
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Tabnunua 3.62 — Jlornyeckme curHanbl GyHKLMMU COCTOAHMA 3aLUNUT

Tun HanvmeHoBaHue N
KommeHTapum
CUrHana CUrHana

OTkn. oT BH3 c ABP Myck ABP OoT BHelLHeN 3aLunThbI

o OTKntoveHme ot YPOB OTKntoveHme oT YPOB HmKecTOAWMX 3aWLnT

X OTKn. oT BH3 c YPOB OTKNtOYEHME BbIK/tOYaTe 1A OT BHELIHEeN 3aluTbl ¢ Aenctemem Ha YPOB

OTKA. oT BH3 6e3 YPOB | OTk/AtoYeHMe BbIKAOYATENA OT BHeLWHel 3awmTbl 6e3 aelicteusa Ha YPOB
Myck A3 1 Myck A3 1
CpabatbiBaHue A3 1 CpabatbiBaHue A3 1
Myck A3 2 Myck A3 2
CpabatbiBaHue [3 2 CpabatbiBaHue 43 2
Myck A3 3 Myck A3 3
CpabaTbiBaHue [3 3 CpabatbiBaHue 43 3
CpabaTtbiBaHue AY 43 CpabaTbiBaHMe aBTOMATUYECKUN yCKOpsieMol cTyneHun A3
CpabaTbiBaHue OY 3 CpabaTbiBaHWE ONepaTUBHO ycKopaemomn cTynenn A3
Myck A34B 1 Myck A34B 1
CpabatbiBaHue O3B 1 | CpabatbiBaHne A3/4B 1
Myck A34B 2 Myck A34B 2
CpabatbiBaHue A34B 2 | CpabatbiBaHune A3/4B 2
CpabatbiBaHue AY
0348 CpabaTbiBaHMe aBTOMaTUYECKUN yCKopsiemol cTynenun A3/1B
CpabatbiBaHue QY
0348 CpabaTbiBaHMe onepaTMBHO yckopsaemon ctyneHn A3/4B
Myck TO 1 Myck TO 1

Bxon CpabaTtbiBaHue TO 1 CpabaTbiBaHne TO 1
Myck TO 2 Myck TO 2
CpabatbiBaHue TO 2 CpabaTbiBaHue TO 2
MNyck MT3 1 Myck MT3 1
CpabaTbiBaHne MT3 1 CpabatbiBaHne MT3 1
MNyck MT3 2 Myck MT3 2
CpabaTbiBaHne MT3 2 CpabatbiBaHne MT3 2
Myck MT3 3 Myck MT3 3
CpabaTbiBaHne MT3 3 CpabatbiBaHue MT3 3
CpabaTbiBaHne YMT3 CpabatbiBaHne YMT3
Myck 30N Myck 31N
CpabatbiBaHue 31 CpabartbiBaHue 311
Myck N3LU Myck N3LU
CpabaTtbiBaHue /13U CpabartbiBaHue N3LU
CpabatbiBaHue 343 CpabartbiBaHue 343
Myck 3033 Myck 3033
CpabaTbiBaHne 3033 CpabatbiBaHne 3033
Myck 3033 3U0 MycK cMrHanusaunm Haanuma Hanpsaxenma 3U0

Myck 3033 310p

Myck 3033 no pac4yeTHOMY TOKY Hy/IeBOM NOC/1IeA0BaTE/IbHOCTU

KUT-P-A11-PY-01
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MpopgonxeHne Tabnnubl 3.62

Tun HavmeHoBaHue KommeHTapuii

CuUrHana CcuUrHana
CpabaTbiBaHne 3033
310p CpabatbiBaHune 3033 no pacyeTHOMY TOKY HYJIEBOM Nocnen0BaTe/IbHOCTH
MNyck 3P Myck 3P
Myck 309 Myck 300
CpabatbiBaHune 309 CpabartbiBaHune 309
Myck PM 1 MycK nepBoi CTYNeHM 3aLlmTbl NO HanpaBAEHUIO MOLLHOCTH
CpabaTbiBaHne PM 1 CpabaTbiBaHWe NepBoOW CTYNEHM 3aLLMTbl NO HANPaBIEHUIO MOLLLHOCTU
Myck PM 2 MycK BTOPOM CTyNeHU 3alUMTbl MO HaNpPaB/AEHMIO MOLLHOCTM
CpabaTbiBaHne PM 2 CpabaTbiBaHWe BTOPOM CTYMEHM 3aLUTbl MO HanNpPaBAEHUIO MOLLHOCTH
Myck 3MH Myck 3MNH
CpabatbiBaHue 3MH CpabartbiBaHue 3MH
Myck 3MH 1 Myck 3MH 1
CpabatbiBaHne 3MH 1 | CpabatbiBaHue 3MH 1
Myck 3MH 2 Myck 3MH 2
CpabatbiBaHue 3MH 2 | CpabatbiBaHune 3MH 2
CpabatbiBaHne 3MH

Bxon | BHew. CpabatbiBaHue rpynnosoit 3MH

Myck 3MH¢ Myck 3MH no ¢asHbIM HanpAXKeHUAM
CpabatbiBaHne 3MH¢ CpabaTtbiBaHue 3MH no ¢a3HbiM HaNPsKEHUAM
Myck 3010 Myck 30
CpabatbiBaHue 3 CpabaTtbiBaHue 31
Myck AYPI 1 Myck AYPI 1
Myck AYPII 1 Myck AYPII 1
CpabaTbiBaHne AYP 1 CpabatbiBaHue AYP 1
Myck A4PI 2 Myck A4PI 2
Myck AYPII 2 Myck AYPII 2
Myck A4PI 3 Myck A4PI 3
Myck AYPII 3 Myck AYPII 3
CpabaTbiBaHne AYP
BHeL. CpabaTtbiBaHue BHewHero A4YP
Myck PY F> MycK 3alWnTbl OT NOBbILEHWNA YaCTOThI
Myck PY F< MyCcK 3alWnTbl OT CHUXKEHUA YACTOTbI
Cbpoc curHanmsaumum Cbpoc curHanmsaumm
MyckK 3awmT MyckK 3awmT

Bbixoz, OTKntoveHme c YPOB OTK/ItOYEHME BbIKIOYaTeNs ¢ aencresnem Ha YPOB
OTKAtoYeHMe oT 3awmT | CpabaTbiBaHWE 3aLLUT Ha OTK/OYEHME BbIKAtOYATENS
bnokupoBKa onep. BKA. | BAOKMPOBKa ONepaTMBHOIO BKAOYEHWUA BbIK/OYaTENA

99

KUT-P-A11-PY-01



ot
TPBH.656122.011-04.01 P31

3.32 YnpaBneHue BblKkaOYaTenem

3.32.1 OyHKUMOHANIbHbIE CXEMbl aANTOPUTMOB BKJIIOYEHWA W OTKAKOYEHMA  BbIKAKOYATENA
npeacrtassieHbl Ha pucyHKe 3.41. HacTpanBaemble napameTpbl GYHKUUM YyNPaBAEHUS BblKAOYaTENEM
npueeaeHsl B Tabauue 3.63, BXogHble U BbIXOAHble CUTHaAbl — B Tabauue 3.64.

OneparyieHoe meoqenmeji 21

Bkntovenune ot BHP]*

BknioyeHue ot AI‘Iani
AYP 1 Ha oTkn.

BbiBog AYB s
~
BxntoyeHune ot YATB 1 — [ Bkntoyenue BbIkn. J
— R
Bkntoyenue ot YAIMB BHe@i
‘\’Q\_ BHeluHee aBr. amroqeumgi
21
{ ‘Komau,qa OTKmoueHusa
Tekn.makc.
t
21 Beo
)il Mwm/.ynpaan.
R Bnok. BknioyeHus ji
B

KntoYeHne 3a6nompoaamﬂ

el

f?\fﬁ\

IOTOBHOCTb npmso,qa]—c C
HewucnpasHocTb anmJ—

"'\‘ PMB }

[ OnepartveHoe OTKHDHeHM%i 21

[ OTkntoyeHme ot 3au4vn'} [ KomaHpa oTknoyeHus }
[ Orksiouerue ot ABP no %J 0.01¢

[ OTKNOYEeHNE BbIKI. J

g\" PNO

‘ OrtknioueHme ¢ YPOBJ & BuiBon AYB >
‘ ~[
FoTosHocTs PALL 1c 0,01¢c ’170 B N
~ & ‘ , zﬂ — } Cpabartbisanne PAOLU J
J 0.01¢ 1¢
Tf Gl ‘M } Boaspar PAL J

—C X112 O X116
PO o /
—O X113 o X117

PucyHok 3.41 — dyHKUMOHANbHAA CXeMa aNropuTMa ynpaBaeHMUA BblKAKOYATE/IEM
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Tabnunua 3.63 — NapameTpbl PyHKUUM yNpPaABAEHUA BbIKAOYATENEM

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKU U3MeHeHus YMONIYAHUIO | U3MEHEHUA
MaKcumanbHO gonycTumoe Bpems
TaKA.MaKC. 0,10 - 10,00 1,00 0,01 Aoy P
BK/ItOYEHMA BblKAOUYaTENA, C
MaKcMmanbHO gonycTumoe Bpems
TOTK.MaKC. 0,10 - 10,00 0,30 0,01 Aony P
OTK/II0YEHUA BbIKAtOYaTeNs, C
BBOA MMMY/AbCHOrO peXKMMa ynpaBaeHus
Bsog mmn. ynpasa. - -
A yap 0-o O BbIK/toYaTENEM
BblBOA, aBTOMATUKM yNpaBaeHuUA
BbiBoa AYB - -
A 0-o O BbIK/toYaTENEM

Tabnunua 3.64 — Jlornyeckne curHanbl GyHKLMM yNpaBaeHUA BblKAoYaTeNeM

Tun HavmeHoBaHue o
KommeHTapum
CUrHana CUrHana

PrB Pene nonoxeHua BbIKNOYaATENA — BKIOYEHO
Pro Pene nonoxkeHua BbIKAOYATENA — OTKAOYEHO

» Bnok. BKAtoveHuA BnokupoBaHue BKIOYEHUA BbIKAOYaTENA

X [oTOBHOCTb NpPUBOAA CurHan roToBHOCTU NPUBOZAA K BKJAKOUYEHMIO BbIKOYATENSA

BHewHee aBT. .
BKOYEHME CurHan BK/IIOYEHMA BbIKAKOYATENA OT BHELIHUX YCTPONCTB aBTOMATUKN
BkntoueHune ot BHP BkntoyeHme BbiKAOYaTeNA BBoAa oT BHP
BkntoueHwue ot AlNBn BkntoyeHume BbikAtouvaTens oT pyHKumm AMNB nnHUK
BkntoueHne ot HAMNB 1 | BkatoveHue BbikatovaTensa ot HYAMB 1
BkntoueHune ot YATB
BHeL. BKntoueHume BbikAoYaTena ot BHewHero YAMB
OnepaTtuBHoOEe
BKAOYEHUE CurHan onepaTtMBHOrO BKAKOYEHMA BblKItOYaTeNA
OnepaTtuBHoOEe

Bxog, OTK/IIOYEHME CurHan onepaTMBHOIO OTKAOYEHMA BbIK/IOYaTeNA
OTKnoyeHune oT 3awmTt | CpabaTbiBaHWe 3aWMT Ha OTK/IOUYEHME BbIK/lOYaTeNA
OTkntoveHme ot ABP no
U OTKnoYeHMe BblKAoYaTena BBoaa ot ABP no ncyesHoOBEHMIO HaNpAXKeHMA
HencnpaBHOCTb BbIKA. HeuncnpaBHOCTb BbIKItOYaTENA
OTKAIoYeHMe ¢ YPOB CurHan oTKAOYEHUA BbIKAOYATENA OT 3aLLUT, AENCTBYOWMX HA

YPOB
foToBHOCTbL PALL CurHan rotoBHoctn PALL K cpabaTbiBaHMIO
BkntoueHme BbIKA. CurHan BKItOYEHMA BbIKIOYaTENA
BkntoyeHune
336710KMPOBAHO BkntouyeHme BbiKIoUYaTeNa 3a610KMpoBaHO
Bbixog | KomaHaa oTkaloueHna | KomaHda Ha OTK/IlOHYEeHMe BblK/oYaTena ot GyHKUMIA yCTPOMCTBa

OTKNOYEHME BbIK. CurHan OTKAKYEHMA BbIKAOYaTENA
CpabaTtbiBaHue PALW | CpabaTtbiBaHue PALLU — pasmblkaHne KOHTAKTOB
Bosspat PALLU Bosspat P — 3amblKaHMEe KOHTAKTOB

3.32.2 Mpwu cpabaTtbiBaHNUU AUCTAHLUMOHHOM 3alMTbl U TOKOBbIX 3aWMT C AehctBuem Ha YPOB
dopmupyeTca curHan cpabaTtbiBaHMs pene  AelyHTUPOBAHUA  3/IEKTPOMArHUTOB  OTK/IOUYEHUS
BbIkNtoYaTens. BosspaT PALU ocywectsaseTca npm Bo3BpaTe 3allUT, HO He paHee Yyem Yyepe3 1 c.

OTKNOYEeHME OT APYruX 3aluT, OT PYHKUMA aBTOMATUKU MAW OMepaTUBHOE OTK/OUYEeHue
npoussoamntca 6e3 cpabatbiBaHua PALL.
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3.32.3 B ycTpoictBe peanunsoBaHa ¢GyHKUMA ONOKMPOBKM  MHOFOKPATHbIX  BK/OYEHUM
BbIK/tOYATENA.

3.32.4 YctaBKamun «TBKA.MAKC.» U «TOTKA.MAKC.» 33[43aeTCA MaKCMMaANbHO AO0MNYyCTUMOE Bpems
BK/IIOYEHMA U OTKAKOYEHMA BbIKAOYATENA COOTBETCTBEHHO. [pU MMNYNbCHOM peXKMMe YnpaBieHuA
AAHHbIMM YCTaBKaMM OrPaHMYMBAETCA BPEMA MMMY/IbCOB BKAKOYEHMA N OTKIOYEHUA BbIKAOYATENA.

Mpyn AANTENbHOM BK/IIOYEHUM WM OTKIOYEHMW BbIKAOYaTens (fo/blie 3a4aHHOMO BpPeEMEHM)
dbopmuMpyeTca CUrHaN HEeMCNPaBHOCTU BbiKAtoYaTena (n. 3.33).

3.33 ilnarHocTuKa BbiKAOYaTena

3.33.1 dyHKUMOHANIbHAA CXema AWMArHOCTUKWM BbIKAOYaTeNsa npeacraBAeHa Ha puUCYyHKe 3.42.
HacTpanBaembie napameTpbl GYHKLNM ANArHOCTUKM BbIKOYaTeNsA NpuBeaeHbl B Tabanue 3.65, BxogHble
N BbIXOAHble CUrHanbl — B Tabauue 3.66.

E:‘- ::lz Jj: =1 T‘ﬁ Bb'BO\’qL\AyB [ HeucnpasHocTtb LIY }
N

E\'\‘ [oTOBHOCTB npmso,qa} @

BbIBO\,DL AYB [ HeucnpasHocTb anBO.D.a}

i
=

E F)paﬁa‘rblaame YPO% ——S Buisog AYB J
< ﬁ HencnpaBHOCTb BbIKI.
R

& TBKN.MaKC. 0,1
Bl MaKe ? Boisog AYB [
‘ L N

BkntoyeHue BbIkI.

]

OTka3 BKMOYEHUS J

f?/ﬁ\

s

PrB

OTKNIOYEHMe BbIKI. ToTkn.makc.

0.1
J BoiBog AYB [
\]'\ L

OTKa3 oTKNOYEHUs! }

&

PMoO

C6poc curHanusaum

=

1T TALiL
T

PMO & | 0.25¢ Beop dhukcaumm CO
t

BoiBog AYB [
[ ~L KCamonpowasoanoe OTKI.

PMB

&8

C6poC cUrHanuaaLmm 21 R

OTKNoYeHne BbIKI.

f—‘\h/ﬁ\? YT Y Y

CurH. no pecypcy

IA \f MO Pecypc<

IC |PECYPCIES3 Mex. pec.

Kowm. pec. (IH)

Kom. pec. (IHo)
1

BbIB%LAyB [ Huskuin pecypc BbIKn. j

IHO
ToTkn.
Tekywmit pecypc
Pecypc<

PucyHoK 3.42 — ®yHKUMOHANbHAA CXeMa aNropuTMa AMarHOCTUKM BblK/ItoYaTena
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Tabaunua 3.65 — NapameTpbl PyHKUUM AMUATHOCTUKM BbIKIOYATENA

HanmeHoBaHMe

dnana3oH

3HayeHue no

Lar

KommeHTapuii
YCTaBKU NU3MeHeHun YMONIYAHUIO | U3MEHEHUA

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
Beoz dMKcauMm camonponsBo/ibHOO

Boa, pukcayum CO 0-o O OTK/IIOYEHMA BbIKAOYaTeNA

Mex. pec. 0 — 100000 50000 1 MexaHW4eCcKuit pecypc BbiKaOUaTeNs,
unkn BO

Kom. pec. (IH) 0 — 100000 50000 1 KomMyTauMOHHbBIN pecypc BbiK/ouaTens
npu HOMMHANbHOM TOKe, unKkn BO
KomMMyTaUUMOHHbIN pecypc BbiKaoYaTe A

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 BpeMA OTKAOYEHUA
BbIKNtOYaTENS, C

N TeKyLnit oCcTaTo4YHbIN pecypc
Te ecypc 0-100 0 1
KyLmn pecyp BbIKAtoYaTena, %

Pecypc< 1-99 15 1 YcTaBKa CMrHann3aunm CHUXeHUA
OCTATOYHOrO pecypca BbikatoYaTens, %
B

CHrH. o pecypcy O0-® 0 i BOZ CUTHANMU3AUUN CHUMKEHUA

OCTaTOYHOro pecypca BbiknoYaTeNs
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Tabaunua 3.66 — 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/AOYaTENA
OTKa3 BKAOYEHMA OTKa3 BKAKOUYEHMA BbIK/IOYATENA — KOMAHAA BKAOYEHMA HE BbINOAHEHA
Bbixog, | OTKa3 oTKAOYEeHUA OTKa3 OTKAOUYEHMA BbIK/IOYaTENIA — KOMaH4a OTK/IIOYEHMA HE BbINOJIHEHA
HencnpaBHOCTb BbIKA. HencnpaBHOCTb BblKAKOYaTENA
CamonpounssosibHoe
OTHA. OTKAOYeHKe BblKkAtoYaTena 6e3 KoMaHAabl yNpaBieHus
Hu3KKUIA pecypc BbIKA. HW3KKni1 oCcTaTOYHbIN pPecypc BbiK/OYaTENSA
Y KoapduumeHT Bosspata 1

3.33.2 PacuyeT «M3pacxo40BaAHHOrO» pecypca BblKAKOYATENA OCYLLECTBAAETCA B COOTBETCTBUU C

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

Imakc

KP=MP - (T} b (3.17)

- Npn MaKCMMmaJibHOM ¢a3HOM TOKeé B AMana3oHe OT HOMWHA/IbHOIro TOKa BblK/AKO4YaTenAa Ao
HOMWHA/IbHOTO TOKa OTK/TIOYEHUNA BbIK/THOYATENA!

ln(l:q}:;c)
KP(L) \ in(lne
KP = KP(1,,) -(—KP((,HO))) (), (3.18)

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

KP(IHO) — KOMMYTaLMOHHbI pPecypc BbiK/AOYaTeNs NPU HOMUHANIbHOM TOKe OTKAtoYeHMA (3agaetca
yCTaBKOW);

IMaKC — MaKCMMasibHbIM U3 Tpex ¢pasHbIX TOKOB, A;

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

IHO — HOMUWHANbHbIM TOK OTK/IIOYEHMA BbIK/OYaTENA (3a4aeTcA yCTaBKow), A.

3.33.3 PacueT OCTaTOYHOro pecypca BbIK/AOYATENA OCYLLECTBAAETCA NPU KaXKAOM OTKIOUYEHUU
BbIKAlOYATENA  MyTEM  BbMMTAaHMA M3  TEKYLLEro pecypca  BblKAOYATeNs  PaCCYMTAHHOro
«M3Pacxof0BaHHOIO» pecypca.

3.33.4 MNpw OTKNOYEHMM BbIK/OYATENS C TOKOM IMAKC > [HO OCTaTOYHbIM pecypc BbiKaoYaTens
CHUXKAEeTCcA 40 HyAS.
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ggcuT

3.34 KOHTpONb U3MepUTENbHbIX Leneit HanpaxeHua (KLH)

3.34.1 dyHKuMoHanbHaAa cxema KUH npeactaBneHa Ha pucyHKe 3.43. HacTtpauBaemble
napameTpbl KLUH npuseaeHbl B Tabaunue 3.67, BXOAHbIE M BbIXOAHbIE CUTHAbl — B Tabanue 3.68.

UAB
UBC

Beog KL{H no U
Bn/l‘.}n

~
Mno KuH u2>

3 10B

UAB
UBC

J
MO KLH Un<

(3 10B

PMNB

1A
1B
IC

J
Mo KUH 1>
3 0,25A

~
MNO KUH dIA>

3 10%

No KUH dIB>

3 10%

-

dl

N
MO KUH dIC>

3 10%

(

’Cﬁpoc curuanmaauuvjl

\

UAB
UBC

MO KUH Un>

(3 80B

UAB
UBC

U2

N
MO KUH U2<

3 5B

9

HeucnpasHocTb TH

21

Myck KUH

CpabartbiBanue KLIH

- A

Bnok. KLUH

PucyHok 3.43 — dyHKUMOHaNbHaA cxema anroputma KUH

Tabnuua 3.67 — MapameTtpsl KUH

HammeHoBaHue

YCTaBKU

Anana3soH
n3MeHeHuA

3HayeHue no
YMONYaHUIO

War
M3MeHeHuA

KommeHTapui

Beoa KUH no U

O-o

|

Beog KLH no namepaembim
HanNPAXXeHUAM

KUH Tcp

0,1-20,00

1,00

0,01

YcTaBKa no BpeEMeEHU Cpa6aTbIBaHMF|
KLH, ¢

KUH KoHTp. |

O-o

KoHTponb TokoB BmecTo PIMB gna KUH
NpW NCYHE3HOBEHMM BCEX HANPAXKEHUN

Beoa, mrH. cpab.
KUH

O-o

Bsog KLH 6e3 BblaepKKM BpeMEeHU
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Tabnunua 3.68 — Jlornyeckue curHanol KLH

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 1>? MycKoBoW opraH nosblweHuA GpasHbIX TOKOB dyHKUMM KLIH
no Mo KUH dIA>? MycKoBo opraH npupateHuns Toka dasbl A dpyHKumm KLH
Mo KUH dIB>? MycKoBoW opraH npupaLleHuns Toka ¢assl B pyHKummn KUH
Mo KUH dic>? MyckoBoW opraH npupateHuns Toka ¢assl C pyHKumMmM KUH
Nno KUH Un>? MycKoBOWM opraH NoBbILWEHMA IMHENHbIX HaNpaXeHnn yHKummn KLUH
MO KLH U2<Y MycKoBOI OpraH CHUXEHMA HanpAXKeHMA 06paTHOM Nocien0BaTeIbHOCTH
dyHKunm KUH
HewncnpasHoctb TH CurHan HemncnpasHoctn UH
’\'\( bnok. KUH bnokmposaHue KUH
PIB Pene nonoxkeHua BbIKNOYaTENA — BK/IHOYEHO
Bxog | Cbpoc curHanumsaumm C6poc cuMrHanmsaumm
Bbixoz, Myck KUH Myck KUH
CpabaTbiBaHue KLH HencnpaBHOCTb M3MeEPUTE/NbHBIX LLenel HanpaAKeHs

Y KoapduumeHT Bo3spata He bonee 1,07
2 KoadpduumeHT BozspaTta He meHee 0,93
3 KoadpduumeHT sosspara 1

3.34.2 ®dyHKuma KUH cpabaTtbiBaeT ¢ BblAEPKKOM BPEMEHMU:

- MPU CHUMKEHWNM BCEX JIMHENHbIX HanpaXeHnin Hke 10 B npu nogKNHOYEHHOM UCTOYHUKE NMUTAHUA
K WKWHam. Hannume noaKNHUYEeHHOro MUCTOYHMKA MUTAaHUA KOHTpOAMpyeTcA no curHany PMB wam no
Ha/IM4YMIO TOKA Yepes npucoegmHeHme (MPOorpaMmMHbIN KNtoY «KLLH KoHTp. I»);

- MNPV NOBbIWEHWM HaNpsaXKeHMA obpaTHOM NnocneaoBaTeNbHOCTH Bbilwe 10 B.

3.34.3 MporpammHbIM Kao4yom «BBopg, mrH. cpab. KUH» BBOAMTCA KOHTPO/Ab TOKOB A5
cpabatbiBaHuAa KLUH 6e3 BblAepKKK BPpEMEHN.

3.34.4 ina cpabaTbiBaHns ¢yHKUMM KUH 6e3 BblaepXKU BpemeHu npeaycMOTPeH BXOAHOM
NOAKNOYAEMbI NIOTUYECKMIA curHan «HemncnpaBHOCTb TH» (Hanpumep, ANA NOAKAOYEHUA KOHTAKTOB
NONIOXKEHNA aBTOMATMUYECKOTO BbiKAtoYaTena LH).
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3.35 dyHKLUUM cUrHanmnsauum

3.35.1 dyHKUMOHANbHAA CXema anroputma CUrHanmMsauMm npeacrtaBAeHa Ha pucyHke 3.44.
HactpanBaembie napameTpbl GYHKLUN CUTHANU3ALMN NpUBeAeHbI B Tabanue 3.69. BxoaHble 1 BbIxogHble
CUIFHa/bl aATOPUTMA CUIHAN3aUMmM npmusBeaeHbl B Tabaumue 3.70.

[‘\. ‘ PMO h Beisog AYB & 0.25¢
S J b i ABapuitHoe OTKI. }
[“\" PMB } S
R
[ C6poc cmrHanwaaumﬂ 0250 21
[ OnepatuHoe onunoqumew —4
') [

‘\’\ Bnok. Aeap. oTkn. }

0,25 ¢ Ep.agap.orkn,

=

[ CpabatbiBaHue ALIP% 21
[ Cpabatbiearue AYP BHeLLI}i

CpabatbiBaHne ABPQ 21

npu AYP f

CpabartbiBaHue BHP)

\

BkntoueHune ot AI'IBnJ

<

Bknioyenue ot YANB 1)

Bkniovenue ot YAMNB ZJ LCpaﬁaTblBaHMe aBTomaTMKVD

Bxniovenue ot YAMNB 2}

Bknioyenve ot HATNB BHELIJ.WJ

A

%\' BHewwHee aBT. BKH}O‘{&HVIQJ
e

o

N O A A T A A AR

‘C6poc ceranwsaquJ

14

PucyHok 3.44 a) — PyHKUMOHANbHAA CXEMa aIFOPUTMA CUTHaIN3aLUum
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y
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{
[

MT3 3 Ha oTkn.

CpabatbiBave MT3
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)
®)

CpabatbiBaHue 3033}

CpabatbiBaHue 30
30383 Ha oTkr.
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>
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1

CpabatbisaHue 3MH J
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2

CpabatbiBaHue 3MH¢}

CpabatbisaHue 3MH

3MHd Ha oTkn.
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CpabatbiBaHue 3I'|I'I}
3 3IMH Ha oTkn.
CpabatbiBanue 3MH )
A PM 1 Ha oTkn.
1

CpabaTtbiBaHne PM

% PM 2 Ha oTkn.
2
y

OrknioyeHue ot ABP no U}

CpabaTbiBaHue AYP ﬂ

3

Cpabartbisanue AYP EHeLIJJ

CpabatbiBaHne PM

AYP 1 Ha oTkn.

<

Orikn. ot BH3 Ges VPOB}

<
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(
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N
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PucyHoK 3.44 6) — dyHKUMOHaNbHAA CXeMa anropmMTMa CUrHaansaumm
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CpabatbiBaHune PY F<

[ CpabGatbiBaHie MT3 3: MT3 3\Hf OTK. >1
‘ Cpabarbisarue 301 30 Ha oTkn.

r HewvcnpaeHocTb 31U ‘
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‘ CpabarbisaHie 3MH 2 SMH Z\Hf OTKII.
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- <
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J
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PucyHoK 3.44 B) — dyHKUMOHaNbHAA CXeMa a/IroPUTMa CUrHaIn3aumnm
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Tabauua 3.69 — NapameTpbl PyHKUUM CUTHANNZALUN

HanmeHoBaHue Awnana3oH 3HayeHue no War .
YCTaBKU Nn3MeHeHUnA YMONYaHUIO n3mMeHeHuA KOMMEHTapMM

Bn.aBap.oTKA. Npw BAOKMpoBaHMeE CUrHaNM3aumMm
AYP 0- O i aBapUIMHOro oTKAoYeHusa npu AYP
BbiBOA, BbIBOA, CMrHAM3AUMK HEMPABUJIBHOMO
npeaynp.¢asmp. 0- i $asmposaHua
BbiBopg, O0-wm . i BbiBoa aencteums PMY Ha
npeaynp.PMYy npeaynpeauTesibHyo CUrHaIN3aumnio
BbiBopg, O0-wm O i BbiBoa aenctema PCY Ha
npeaynp.PCY npeaynpeauTesibHyo CUrHaIN3auunio

Tabnunua 3.70 — Jlornyeckme curHasbl aATOPUTMA CUTHANN3ALUK

Tun HavmeHoBaHue .
KommeHTapum
CUrHana CurHana

PMB Pene nonoxeHuA BbIKAKOYATENA — BK/IKOYEHO
PMoO Pene nonoxeHuA BbIKAKOYATENA — OTKAOYEHO
OTKn. oT BH3 c ABP Myck ABP OT BHELWHEN 3aLWu1Tbl
OTKkntoveHme ot YPOB OTKntoveHme ot YPOB HMkecToAWMX 3aWmT

v OTKn. oT BH3 c YPOB OTKNOYEHME BbIKOYATENA OT BHELWHENM 3aluTbl ¢ Aeicteuem Ha YPOB

X OTKA. oT BH3 6e3 YPOB | OTKAtoYeHMe BbiK/toYaTeNa OT BHeLHeN 3alnTbl 6e3 aeictema Ha YPOB

BHewHee aBT.
BK/IlOYEHME CurHan BKAOYEHMA BbIKAOYATEIA OT BHELHMX YCTPOMUCTB aBTOMATUKM
Bnok. ABap. oTKA. CurHan 610KMPOBaHUA CUTHAIN3ALMM aBAPUNHOTO OTK/IOYEHUSA
BHew. npeaynp. BHewWwHWI curHan cpabaTtbiBaHMA NpegynpeanTenbHON CUrHANM3aLMm
CpabatbiBaHue A3 1 CpabatbiBaHue A3 1
CpabatbiBaHue 43 2 CpabatbiBaHue 3 2
CpabatbiBaHue 3 3 CpabatbiBaHue [3 3
CpabatbiBaHue AY 13 CpabaTtbiBaHMe aBTOMATUYECKKN YCKopAeMoWn cTyneHun 13
CpabatbiBaHue OY O3 CpabaTbiBaHWe onepaTUBHO ycKopaemoW cTynexHn A3
CpabatbiBaHune 3B 1 | CpabaTtbiBaHue O3/4B 1
CpabatbiBaHune A3B 2 | CpabaTtbiBaHue O3B 2
CpabatbiBaHne AY
034B CpabaTbiBaHWe aBTOMATMYECKN YCKopsaemon cTyneHn A3/1B
CpabatbiBaHune OY

Bxon | A34B CpabaTbiBaHWe onepaTUBHO ycKopaemon cTyneHn A3/1B
CpabatbiBaHue TO 1 CpabatbiBaHne TO 1
CpabatbiBaHue TO 2 CpabatbiBaHue TO 2
CpabatbiBaHne MT3 1 CpabatbiBaHne MT3 1
CpabatbiBaHne MT3 2 CpabaTbiBaHne MT3 2
CpabatbiBaHne MT3 3 CpabatbiBaHne MT3 3
CpabatbiBaHne YMT3 CpabaTbiBaHne YMT3
CpabatbiBaHue 31 CpabatbiBaHue 31
CpabatbiBaHue 131U CpabatbiBaHue N13LL
HeucnpasHocTb /13U HeuncnpasHocTb J13LL

KUT-P-A11-PY-01
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X
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MpogonxeHne Tabanuybl 3.70

Tun HanmeHoBaHue KommeHTapui
CuUrHana CuUrHana
CpabatbiBaHue 313 CpabaTtbiBaHue 343
HeucnpasHoctb 343 HeucnpasHocTtb 313
CpabaTbiBaHne 3033 CpabaTbiBaHne 3033
CpabaTtbiBaHne 3033
3U0 CpabaTbiBaHWe CUTHANAM3aALMK Haanuma HanpaxkeHma 3U0
CpabaTtbiBaHne 3033
310p CpabaTtbiBaHue 3033 no pacyeTHOMY TOKY Hy/1€BOW Noc/ieaoBaTeIbHOCTH
CpabaTtbiBaHue 3PP CpabaTtbiBaHue 3PP
CpabatbiBaHne 309 CpabatbiBaHne 309
CpabatbiBaHune KUT HencnpaBHOCTb M3MEPUTENbHbIX LIEeNei ToKa
CpabaTbiBaHne PM 1 CpabaTbiBaHWe NepBOM CTYMEHM 3aLWMTbl NO HaNpPaBAEHUIO MOLLHOCTH
CpabatbiBaHue PM 2 CpabaTtbiBaHMe BTOPOI CTyNEHM 3aLLMTbl MO HANPABAEHMIO MOLLHOCTH
CpabatbiBaHue 3MH CpabatbiBaHue 3MH
CpabatbiBaHne 3MH 1 | CpabatbiBaHMe 3MH 1
CpabatbiBaHne 3MH 2 | CpabaTtbiBaHMe 3MH 2
CpabatbiBaHne 3MH¢ CpabatbiBaHne 3MH no ¢pasHbiM HanpsKeHUAM
CpabaTbiBaHne 3MH
BHeLl. CpabatbiBaHue rpynnosoi 3MH
CpabatbiBaHue 3N CpabatbiBaHue 310N
CpabaTbiBaHne YPOB CpabaTbiBaHne YPOB
OTtkntoyeHue ot ABP no
U OTKAoYeHUWe BblkAtoYaTena BBoga oT ABP no Mcye3HOBEHUIO HAaNpAXKEHNA
CpabaTbiBaHue ABP CpabatbiBaHne ABP
CpabaTbiBaHne BHP CpabaTbiBaHne BHP
Bxog, BkntoueHune ot AMBn BkntoueHwme BbikAoYaTena ot GyHKumm AMNB AnHMK
CpabaTtbiBaHune AYP 1 CpabatbiBaHune AYP 1
BkntoueHwue ot YATB 1 BkntoueHue Bbikntoyatens ot HAMNB 1
CpabaTbiBaHune AYP 2 CpabatbiBaHune AYP 2
BkntoueHue ot YATB 2 BkntoueHue Bbikatoyvatena ot YAIMB 2
CpabaTbiBaHne AYP 3 CpabatbiBaHne AYP 3
BkntoueHne ot YATB 3 BkntoueHue Bbikatovatena ot HYAMB 3
CpabaTbiBaHne AYP
BHeL. CpabaTbiBaHue BHelwHero A4P
BkntoueHwne ot YATB
BHeL. BkntoueHume BbikatoyaTena ot BHewHero YAIB
CpabaTbiBaHue PY F> CpabaTbiBaHWe 3aLWMTbl OT NOBbILLIEHMA YaCTOTbI
CpabaTbiBaHue PY F< CpabaTbiBaHMe 3aLMTbl OT CHUMKEHWUS YaCTOTbI
CpabatbiBaHue PMY CpabaTbiBaHMe 3aLWUTbl MO CKOPOCTU MOBbILEHUS YacTOTbl
dF/dt>
CpabaTbiBaHue PCY CpabaTbiBaHMe 3aLWMTbl MO CKOPOCTU CHUMKEHWUS YACTOTbI
dF/dt>
OnepaTtuBHoOe
BK/IIOYEHME CvrHan onepatMBHOrO BK/IIOYEHUA BbIK/IlOYaTE A
OnepaTtuBHoOe
OTK/IOYeHne CvrHan onepaTtMBHOIO OTK/IIOYEHUA BbIK/IOYaTENA
HeuncnpasHocTb LY HeuncnpaBHOCTb Lienel ynpaBieHUs BblkaoYaTenem
HewncnpaBHOCTb
npueoga HewcnpaBHOCTb NpMBOAA BbIKAOYATENA
OTKas BKAOYEHMA OTKas BKAOYEHMA BbIKAOYATENA — KOMaHAa BK/IIOYEHUA He BbINOJIHEHA
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Tun HanmeHoBaHue KommeHTapui
CUrHana CUrHana
OTKas oTKAtoYeHUA OTKa3s OTKAOYEHMA BbIKAOYATENA — KOMaHAa OTK/OYEHUA HE BbINOIHEHA
Camonpou3BonbHoe
OTKA. OTKAOYeHKE BblKAtoYaTena 6e3 KoMaHAabl yNpaBaeHUA
Bxop, Hu3Kunit pecypc BbiK. HW3KKNi1 0CTaTOYHbIN pecypc BbiKatOYaTeNs
CpabaTtbiBaHue KLH HencnpaBHOCTb M3MEPUTE/IbHbLIX Lienen HanpaXeHun
Henpas. ¢asupoBaHue | CurHan HenpasuabHOTO GpasnpoBaHUA LLenei TOKa UK HaMNpPAKeHUs
Cbpoc curHanmsaymm Cbpoc curHanmsaumm
ABapuiiHOE OTKA. ABapuitHOe OTK/OYEHWE BbIKAOYATENS
MpeaynpexgeHune CpabaTbiBaHWe NpeaynpeauTenbHOM CUrHAAM3aLmMm
Bbixon, | Asapwusa CpabaTtbiBaHWe aBapUIMHON CUrHaAN3aLUMMK
CpabatbiBaHue
ABTOMATUKM CpabaTbiBaHWE aBTOMATUKM

3.35.2 CurHanusauma NonoXKeHa BblKAKYaTeNA OCYLLEeCTBAAETCA C NOMOLLBIO ABYX CUIHANbHbIX
Namn, BKAKOYEHHbIX Yyepe3 KoHTakTbl PMB n PMO. B page cnyyaes npegycmaTpuBarOT CUrHaAAM3aumio
aBTOMATUYECKMX MEepeKNtoYeHnn BbikatovaTena. CUrHanbHaA namna roput POBHbIM CBETOM B C/lyyae
ONepaTUBHOIO BK/IOYEHWUA/OTKIOYEHUA U MUTAET, B C/ly4ae aBTOMATUYECKOTO BKAOYEHMA/OTKAOYEHUA.

3.35.3 CMrHanmsauma OTKAYEeHUA OT 3aWMT LOCTUraeTcA 3a cyeT MNOAKAYEHUA AamMnbl
OTKNIOYEHHOr0 MOJIOXKEHMA BbBIKNOYATENA K LUMHKE MUraloWwero CBeTa BbIXOAHbIM pene yCTPOMCTBA
«ABapuitHOe OTKA.».

3.35.4 B ycTponcTBe npeaycMoTpeHo ¢GOpMUPOBAHUE CUTHANOB aBaPUMHOIO OTKAOYEHUS
BbIKAtoYaTena («ABapuiiHOe OTKA.»), cpabaTtbiBaHMA 3aWmT («ABapuAa»), cpabaTbiBaHMA aBTOMATUKMU
(«CpabatbiBaHMe aBTOMATUKMN») 7 cpabaTtbiBaHUA npeaynpeantesibHom CUrHaM3auunm
(«MpeapynpexgeHue»). NMpu dopmnpoBaHMM curHanos «Asapua» u «lpeaynperkaeHne» Ha AULEBOM
naHenn NynbTa 3aropatoTca COOTBETCTBYIOLLME CBETOAMOAbI.

3.35.5 Cobpoc curHanmsauum ocyllectsasercs KHonkoh «CBPOC» Ha nvueBon naHenu nynbTa,
KomaHgon ACY unm no BXoAHOMY MOAKAOHAEMOMY N0TMYECKOMY curHany «Cbpoc curHanmsaumm» (cm.
PUCYHOK 3.45).

{@3 CBPOC ]— 21

[DC: CGpoccwruanusaqmm-ACV} [ C6poc curHanusaumm j

[\’g\' C6poc cmrHanmaauwvﬂi

PucyHok 3.45 — dyHKUMOHaNbHasA cxema anropmtma cbpoca cmrHannsaumm

KUT-P-A11-PY-01 112



TPBH.656122.011-04.01 P31

X
NUT

3.36 OnpeaeneHne mecta nospexkaeHusa (OMM)

3.36.1 HactpanBaemble napametpbl ¢yHKUMM OMIT npuseaeHbl B Tabaunue 3.71. BxoaHble u
BbIXOAHble curHanbl anroputma OMI npuBeaeHs! B Tabanue 3.72.

Tabanuya 3.71 — NapameTtpbl OMIN

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM M3MeHeHus YMOYQHUIO | U3MEHEHUA
3awumTa OT NOBbILWEHUA YACTOTbI

Bsog OMI O-™ O - Bsog OMM

oMn KON-BO 1-8 1 1 KoanyectBo  0AHOPOAHbLIX  Y4aCTKOB

Yy4YacTKoB NNHUU

OMM Lyu.1 0,01 -50,00 10,00 0,01 AnnHa nepBoro y4yactka AMHUK, KM

OM Xy, yu.1 0,010 — 10,000 0,400 0,001 YaenoHoe peakTUBHOE COMPOTUBAEHME
nepBoro y4actka AnHumn, Om/Km

OMIM Lyy.2 0,01 -50,00 10,00 0,01 AnnHa BTOpOro y4yactka AMHUK, KM

OM Xy, y4.2 0,010 — 10,000 0,400 0,001 YaenobHoe peakTUBHOE COMPOTUBAEHME
BTOPOro y4yacTKa MHUKU, OM/Km

OMM Lyu.3 0,01 -50,00 10,00 0,01 AnnHa TpeTbero y4yactka IMHUK, KM

OM Xy, y4.3 0,010 — 10,000 0,400 0,001 YaenbHoe peakTUBHOE COMPOTUBAEHME
TpeTbero yyactka AuHun, Om/Km

OMM Lyy4d 0,01 -50,00 10,00 0,01 ANnHa yeTBepTOro y4yacTka IMHUU, KM

OM Xy, yu.4 0,010 — 10,000 0,400 0,001 YaenbHoe peakTUBHOE COMPOTUBAEHME
YyeTBEpPTOro y4yactka AMHUK, Om/Km

OMM Lyy.5 0,01 -50,00 10,00 0,01 ANnHa nATOro yyactka IMHUK, KM

OM Xy, y4.5 0,010 — 10,000 0,400 0,001 YaenbHoe peakTUBHOE COMPOTUBAEHME
NATOro y4acTka NMHMKU, OM/KMm

OMIM L y4.6 0,01 -50,00 10,00 0,01 ANnHa WwecToro y4actka IMHUK, KM

OM Xy, y4.6 0,010 — 10,000 0,400 0,001 YaenoHoe peakTUBHOE COMPOTUBAEHME
LIECTOro yYyacTka AMHUKN, Om/Km

OMM Lyu.7 0,01 -50,00 10,00 0,01 AnnHa ceabMOoro y4actka JIMHUKU, KM

OM Xy, yu.7 0,010 — 10,000 0,400 0,001 YaenoHoe peakTUBHOE COMPOTUBAEHME
ceAbMOoro y4yactka AMHUK, Om/Km

OMIM Ly4.8 0,01 -50,00 10,00 0,01 ANnHa BOCbMOTro y4acTKa IMHNU, KM

OM Xy, y4.8 0,010 — 10,000 0,400 0,001 YaenobHoe peakTUBHOE COMPOTUBAEHME
BOCbMOFO y4acTKa AnMHUN, Om/Km

OMIM no A3 2 O-o O - Pabota OMI npu nycke A3 2

OMIM no A3 3 O-o O - Pabota OMI npu nycke A3 3

OMMNnoTO 2 O-M O - Pa6ota OMMN npwu nycke TO 2

OMTMM no MT3 2 O-M O - Pabota OMNN npu nycke MT3 2

OMI1 no MT3 3 O-™ O - Pabota OMIM npu nycke MT3 3
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Tabnuua 3.72 — Jlornyeckne curHanosl OMIN

Tun HanmeHoBaHue o
KommeHTapum
CuUrHana CuUrHana

Myck OMI Myck OMI1 OT BHELWHMX 3aWmT

«,“ OMI Ha gucnnen BbiBog pesynbrata OMI Ha gucnaen ycTpoincTea
Cbpoc pesynbTata | Copoc pesynbtata OMIM
oMn
Myck A3 1 Myck A3 1
Myck A3 2 Myck A3 2
Myck A3 3 Myck A3 3

Bxoa Myck TO 1 Myck TO 1
Myck TO 2 Myck TO 2
MNyck MT3 1 MNyck MT3 1
MNyck MT3 2 Myck MT3 2
Myck MT3 3 Myck MT3 3
OMIM L, km PaccTtoaHue oo mecta noBpexaeHUA, KM
oMM Z, Om ConpoTtusneHune go mecta nospexaeHusa, Om
OMI KoHTtyp ABC K3 B KoHTypax ABC
OMI KoHTtyp AB K3 B KOHType AB

Bbixog OMI KoHTtyp BC K3 B KOHTYype BC
OMI KoHTtyp CA K3 B KOHTYype CA
OM PesynbTaT roTos CurHan rotoBHOCTM pe3ynabTata OMII. CbpacbiBaetca npu cbpoce
CUTHaM3aLumu.

oMM HepoctosepHoCTb pe3ynbtata OMI
HepoctoBepHOCTb

3.36.2 dyHKuma OMI npegHasHayeHa Ans onpeaesieHUs PacCcToAHMA A0 mecTa ABYyXpasHbIX U
TpexdasHbix K3 Ha NMHMAX OAHOCTOPOHHMM W ABYCTOPOHHUM nuTaHuem. PyHkuma OMI BBOgMTCA
NPorpammHbIM Katouom «Besog OMI».

PacueT BbinosnHAeTcA npu nycke A3 1, A3 2 (nporpammHbin Koy «OMM no A3 2»), A3 3
(nporpammHbIn Koy «OMIM no A3 3»), TO 1, TO 2(nporpammHbiii Katod «OMM no TO 2»), MT3 1, MT3 2
(nporpammHbIn Katod «OMIM no MT3 2») uam MT3 3 (nporpammHbin Kaod «OMIM no MT3 3»).
MpeaycmoTpeH nyck OMIT oT BHeWHUX 3aWwmT no curHany "Myck OMMN". Bpems ¢pukcaumnm napameTtpos K3
BbIbMpaeTca aBTOMaTUYECKK, KOrAa pe3ybTaT Hanbonee 4OCTOBEPEH.

3.36.3 PacctoaHune go mecta K3, nospexkaeHHble ¢asbl M NPU3HAK AOCTOBEPHOCTU OTobpaxKaeTca
BO BKnagke "Pesynbtat OMM" aucnnen yctpoiictBa M B nporpamme «KIT.Connect». Pesynbtat OMII
cbpacbiBaeTcA Npu NOBTOPHOM MyCKe 3aWwmT Uan no curHany «Copoc pesynbtata OMIM».

3.36.4 Pe3synbtaT OMI1 3anuncbiBaeTCca B apXmMB COObITUI YCTPOIMCTBA.

3.36.5 OnpepeneHune BMAA KOPOTKOrO 3aMblKaHMA NPOUCXOAUT COrNACHO BNOK-CXEME Ha PUCYHKe

[ l, >0,25 A ]

/p,a

[ 41, > |y ] HeT

Aa HeT.

3.46.

[ﬂ,syxd)asHoe K3 ] [ TpexdasHoe K3 ] [He,ﬂ,OCTOBepHOCTb]

PucyHok 3.46 — BnoK-cxema onpeAeneHuns Buaa KOPoTKOro 3aMblKaHUsA
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3.36.6 Ana pByxdasHoro K3 nospexaeHHble @¢asbl BbIOMPAOTCA MO  MaKCMMANbHOMY
AENCTBYIOLWEMY 3HaYyeHUo $a3HOro Toka, ana TpexdasHoro K3 nosBpexaeHHbIMU CYMTAOTCA BCE TpU
¢dasbl, pacyeT BbINONHAETCA A5 KOHTypa AB.

3.36.7 B ycTtpoiictBe npegycmoTpeHa pabota Ha HEOAHOPOAHbIX MHMAX HA KOTOPbIX yAeNbHOe
PEeaKTUBHOE COMPOTUBNEHWNE MOXKET CU/IbHO Pa3iMyaTbcA (Hanpumep, Ha KabenbHO-BO3AYLWHbIX IMHUAX).

3.36.8 Ha ogHopoaHbix AnHUAX («KOMI Kon-Bo y4acTKoB» = 1) pacyeT pacCTOAHUA NPOU3BOAMUTCA

no popmyne:
Upo K
Im (M (3.19)
Lomn= (Io1-102) Krr
_ YA
rae Ugq, — BTOPUYHOE 3HaYeHMe IMHEMHOIO HanpaXKeHUs NoBpeXaeHHOro KOHTYpa;

lp1, lpy — BTOPUYHbBIE 3HAYEHUA GA3HbIX TOKOB MOBPEXKAEHHOIO KOHTYpA.
K.y — KoadpdpuumeHT TpaHchopmaumm TpaHchopmaTopa HAaNPAXKEHUA;
K; — KoaddnumeHT TpaHchopmaumm TpaHcPOpMaToOpOB TOKA;
Xy4 - YAENbHOE PeaKTMBHOE CONPOTUBEHME yYacTKa IMHUKM, OM/Km.
3.36.9 Ha HeogHopoaHbIX AMHUAX («OMI1 KO/I-BO y4acTKOB» > 1) pacyeT BbIMONHAETCS N0 MmeToay
«MbICNEHHOrO NepeHoca npubopa».

3.37 MNepekntoyeHue rpynn ycTaBoK

3.37.1 B ycTpoWCTBE peanv3oBaHO ABE rpynnbl YCTABOK.

3.37.2 MepeKkntoyeHne mexay rpynnamm YyCTaBOK OCYLLECTBASETCA NoAayel CUrHaNoOB Ha
nogkntovyaemble normvyeckme exogbl «pynna ycraBoK 1» u «pynna ycTaBoK 2».

3.37.3 MepeKkntoyeHme rpynnbl YCTaBOK BAOKMpyeTca Npu nycke GpyHKUMIA 3aMT U aBTOMATUKM,
UMEIOLLMX ABe rPynnbl yCTaBOK

3.38 Perucrpauusa cobbitTnii n aBapmii

3.38.1 B ycTtpoicTtBe peanvsoBaHa OJYHKUUSA XpPaHEHWSS B 3SHEProHe3aBUCUMOM MamMATU
pPerncTpupyembix cobbITUIA 1 aBapuii.

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

3.38.2 B ycTpoliictBe peanmsoBaHa PYyHKUMA PeErncTpaumm M XpaHeHMAa B SHEpProHe3aBMCUMOM
NamMATU M3MEpPAEMbIX WM pacyeTHbIX MapameTpoB CeTU MNpW MNocneaHEeM aBapUMHOM OTKAKOYEHUU
BblK/IlOYaTeNA.

3.39 OcuunnorpadpupoBaHMe aBapUNHbIX COObITHIA

3.39.1 B ycTponcTBe peannsoBaHa GyHKUMA ocumanorpapupoBaHma aBapuUmnHbIX cobbiTui. Myck
ocumnnorpada NpomcxoanT Npu nycke GyHKLUNI 3aWNUT U aBTOMATUKM.

3.39.2 ANNTeNnbHOCTb OCUMANOrPaMMbl 3a43eTca yCcTaBKOM «Tocu» (3HayeHMe Mo yMOYaHUIo
5,00 ¢, ananasoH perynuposaHus ot 1,00 go 30,00 c).

3.39.3 CocTtas ocumnnorpamm npegsaputesibHO HaCTPOeH Ha 3aBoAe-u3rotosmtene U YacTUYHO
MOXKET ObITb U3MEHEH MO/1Ib30BATE/IEM C MOMOLLbIO NporpammHoro Komnnaekca «KIT.Connect».

3.39.4 Myck ocumnnnorpada ocywecTBaAsEeTCsS NPU Nycke M cpabaTtbiBaHM YHKUMIA 3aWMT U
aBTOMATUKM.

Ona BHewWHero nycka ocuunnorpada npeaycmoTpeH BXOAHOW MoAKAKYaembld curHan «llyck
ocumnnorpadar.

3.39.5 MNogpobHoe onncaHue GyHKUMM ocumnnorpadmMpoBaHUA aBapUnHbIX COBLITUI NpuBeaEeHO
B pyKoBoAcCTBe no skcnayaTaumm TPEH.656122.001 P3.
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3.40 ®dyHKUMA nsmepeHua

TPBH.656122.011-04.01 P31

3.40.1 YctpoiictBo obecneymBaeT MU3mMepeHUe 1 BblMMCAEHNE NAPAMETPOB CETU A5 OTOBpaKeHnA
Ha Aucnnee nynbTa, B nporpammHom komnaekce «KIT.Connect» n ana nepegaum s ACY.

3.40.2 MepeyeHb M3MepAeMbix NapameTpoB npueesgeH B Tabanue 3.73. OTobpakeHune 1 nepegaya
B ACY M3mepsaeMblX U BblYUCNEHHbIX MAPAMETPOB CETU OCYLLeCTBAAETCA ANA NepBON rApPMOHMYECKON
COCTaB/IAIOLLEN TOKOB U HAaNPAXKEHUN.

Tabnunua 3.73 — MNapameTpbl ceTn

HanmeHoBaHue KommeHTapuii MNepepgava s
napameTpa ACY
1A Tok pas3bli A, A Oa
IB Tok ¢a3bi B, A Oa
IC Tok ¢a3bi C, A Oa
UA Hanps»keHue ¢asbl A, B Oa
UB HanpsaxeHue ¢asbl B, B Ja
ucC Hanps»eHue ¢pasbi C, B Oa
UAB JNInHenHoe HanpskeHue ¢pas AB, B Ja
UBC NnHeliHoe HanpsaxeHue ¢as BC, B Oa
UCA NnHeliHoe HanpsaxeHue ¢as CA, B Oa
UKH Hanpsa»keHue UkH, B Ja
11 ToK npsMon nocaenoBaTeibHOCTH, A Ja
12 Tok obpaTHOM nocnenoBaTeIbHOCTH, A [a
12/11 KoadpdumumeHT HecummeTpurm TOKOB No 06paTHOM Nocnea0BaTe/IbHOCTH Het
310 ToK HyneBoW nocaenoBaTesIbHOCTH, A [a
Bl 310 BbICLUME rapMOHMKM TOKa HY/1I€BOM NOCNe40BaTeNbHOCTH, A [a
Ul Hanps»eHne npsamoi nocnenosaTesibHoCcTH, B [a
U2 HanpsaxeHne obpaTHOM nocnepoBaTenbHocTH, B Ja
3U0 HanpsaxeHue HyneBon nocneposaTenbHOCTH, B Ja
F YactoTa cety, Ny, [a
dF/dt CKOpOCTb MU3MEHEHMA YacTOTbI ceTn, 'y, Het
P AKTUBHAA MOLWHOCTb, KBT Ja
Q PeaKTnBHaa MOLWLHOCTb, KBap Ja
S [TonHaa mowHOCTL, KBA Ja
cos(d) KoaddpuumeHT mouHocTH Oa
ZAB ConpoTtuBneHue KoHTypa AB HeTt
ZBC ConpoTtumsneHune KoHTypa BC Het
ZCA ConpoTtumsneHue KoHTypa CA Het
ZA ConpoTtumBieHUe KOHTypa A HeTt
ZB ConpoTtmBneHue KoHTypa B HeTt
ZC ConpoTtmsneHune KoHTypa C Het

3.40.3 1na napameTpoB, nepeaaBaembix B ACY npeayCMOTPEHO yCpeAHEHME N NPOPEXKUBaAHME C
nepuoaom, 3ajaBaemMbiMm ycTaBkon «ACY Tycp» (3HayeHne no ymondanuio 0,50 ¢, Amanas3oH
perynmposaHusa ot 0,00 go 5,00 c).
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3.41 CamogmarHoCcTuKa

3.41.1 B npouecce 3KcnayatauMm YCTPOMCTBA OCYLLECTBAAETCA HEMNpPepbiBHbIN KOHTPOJIb €ro
paboTocnocobHoCTH.

3.41.2 KoHTponb paboTocnocobHOCTM YCTPOMCTBA ocylecTBaseTcs no ceetogmony «PABOTA» Ha
NINLEBOM NaHenu NysbTa, a TakKe Mo KOHTaKTam BbixogHoro pese «K5 OTkas».

Mpu BbiABNEHUWN PYHKUMEN CAaMOAMATHOCTUKM HEUCNPABHOCTKU, nNpenaTcTBylowen pabote
yctpoiictea csetoanosn «PABOTA» Ha AMLEBOM MaHeNM NynbTa FAcCHET, KOHTAKTbl BbIXOAHOrO pene
«K5 OTKa3» 3amblKatoTcA, cpabaTbiBaHWE OCTaNIbHbIX BbIXOAHbLIX pene 610KnpyeTca.

3.41.3 B ycTpoiicTBe NpeaycMmoTpeHa MHAMKAUMA Hannuuusa onepaTMBHONo NMTaHMA No ceeToamoay
«MUTAHUE» Ha nnueBor naHenun nynabTa. MNpu CHUKEHUN HANPAXKEHUA ONePaTUBHOIO NUTAHMA HUXe 0,75
Uuom cBeToauon « MMTAHUE» racHer.
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NMPUNOXEHUE A
(cnpaBoyHoe)
®YHKUMOHANbHbIE CXEMbI a/IFOPUTMOB YCTPOMCTBA

1
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=1 Myck A3 1 ?
UAB ﬂ I ZAB\ & | Beonps 13 1 Tep 25,30, 35
1A 1 Cpabatbisatme 3 1 7}
IB | PC| [A31Zcp Mogxsar i3 1 ot 13 2 |
031 &n — -
03 1 Rep i
031 onp
3 1 Kem
03 1 Hanpaen.
113 1 Hanpasn. K WuHam
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Co [ e
[
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[
. J
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[ 3 BKwm ) A Y

% 03 1 ot BK6!
[ 3 BK6 ) A

PucyHok A.1 a) — DyHKUMOHaNbHAA cxema anroputma A3
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PucyHok A.1 6) — ®yHKUMOHaNbHaA cxema anroputma 3
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PucyHok A.1 B) — DyHKLMOHANbHAA cxema anroputma A3
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PucyHok A.2 a) — dyHKUMOHaNbHaA cxema anroputma [13/B
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