K> “ T OBLLECTBO C OTPAHUYEHHOMN OTBETCTBEHHOCTbIO
HAYYHO-NPOU3BOACTBEHHOE NPEANPUATUE
KOMNNEKCHbIE UHTENNEKTYANIbHBIE TEXHOJ1IOTUU

KavyectBo UHHOBauum TexHonorum

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

PykoBoAacTBO NO 3KCN/yaTauuu
TPBbH.656122.001-32.02 P21






AR
NUT

TPBH.656122.001-32.02 P31

CopeprkaHune Nuct

1 Ha3HAUEHME YCTPOMCTBA ceeereeeeeruurrrrrreeeeeeiaiuseanneesesssesaassesaeseessssssassssssseesesssessansssssssessssssmssssssssessssssnsssssnnens 5
2 TEXHUYECKME XAPAKTEPUCTURM . ceeiierirereeeeeeeeeeetereeeeeeseseeeseessesesesesesesesesesetesesesete..te.............................. 7
2.1 OYHKUMM 3aLUNT, aBTOMATUKN U CUTHANIMBALMM ceeeeerererererererererereseeeserersseseresesesesesesemeseremmmemmmm.. 7
2.2 OCHOBHbIE TEXHUYECKNE XAPAKTEPUCTUKM YCTPOMCTBA veeeeerrrrrreerrerreeeasrreeeessssreessssseeesssseeessssssneessnns 8
2.3 OYHKLMOHANbHbBIE XaPAKTEPUCTUKM YCTPOMCTBA vevverurrreerriurreeeasiurreeessseeesssaseeeessssseesssssseessssssseessnnns 10
3 ONUCAHNE PYHKLMIM YCTPOMCTBA evveeeeurrreeerurreeessisereeeasisseeesssseesssssssseesssssseessssssssessssssseessnssseessssssssessssssees 13
3.1 OOLUME CBEAEHMA ...ceeeeiveeeeeeeeeeieetrteeeeeeeeeseaaistreaeaeeaaeesaassssssaeeeaassesastsssessasssesaassnssssseesessenaassssssseeesns 13
3.2 AnddepeHumanbHan 3amTa reHEPATOPA (L31) weveeeeierrieeeiieieeeeieee e eeree e eeeree e e e sae e e e s saee e e e ennaeeeeenes 13
3.3 INCTaHLMOHHAA 3alWmTa OT MmeXaydPasHbIX KOPOTKUX 3aMbIKAHNM ([3) ..ccecveeeeeeiieeeeeiieeeeeieee e 15
3.4 BNOKMPOBKA NPU KAUAHUAX (BK) .eeiiiiiiiiiiciiie ettt e s et e e e ae e e e e raaae e e s entaeeeenes 18
3.5 TOKOBAA OTCEUKA (TO) uurrrirriiiieiiiiiiiiiieeieeeeeieiiitrereeeeeeeessssbateereeesessessstbaaeresessesssssbtaesseesesssnsssrrrserssesens 19
3.6 MaKkcMManbHAA TOKOBAA 3ALUMTA (IMT3) uiiiieiiiiiiie et e ceieee et e e e s eare e e e e saae e e s snanaeeeesnnaeeeenns 20
3.7 MYcK MO HANPAKEHMIO (MT3/U) ittt ettt ettt et et et e st s e e e baesaaeebeesraeeraesnaeenneenans 22
3.8 3awmTa OT AYroBbIX 3AMBIKAHMM (3L13) .eeieiiieiieiiiiee e ettt e ecttee et e e eee e e s s ara e e e e ssaeeessnanaeeeesnnaeeeennns 24
3.9 3aMTA OT NMEPETPYSKM (BIT)ceeieiiieeeiiiiieeeeiieee ettt e e sette e e et e e e e stae e e e essaaeeeesssbaeeeessaneessnsseeeessnnseeeesnnns 25
3.10 TennoBana MoAENb FEHEPATOPA(TIM)..eii ettt e e e e e rtre e e e et e e e e e e taeeeeeanaeeeesnraeeeenns 26
3.11 TokoBas 3awwmTta 06paTHON NocneAoBaTENBHOCTU (T3OM) .uciiiiiiie et 28
3.12 KoHTponb namepuTenbHbIX LLENEN TOKA (KLLT) ..uuiiiiiieee ettt e e e e e et e 30
3.13 3awmTa oT ogHOda3HbIX 3aMbIKaHMIN HA 3EMTHO (3033) ..uviieeiiiiiie e e e e e e e e e srae e 31
3.14 33aWMTa MO HAMPABAEHMEO MOLLHOCTM ..uueieeeeiiiituieseeeeerenttnuuaaaesesesenessnnnaesesessssessnnnaessssssnmsssnnmaesesseens 35
3.15 3awmTa oT NoBbIWeHUA HAMPAMKEHMA (STTH) couvriiiiiiiee et e st e e e 39
3.16 3awmnTa MUHUMABHOTO HAMPAKEHUS (BIMH) woeeieiiiiieieeeee et e e e re e e e e 40
3.17 3awmTa oT NoTepy BO3OYKAEHUA (3TB) ...ueiii e ceiiiee ettt ee e e e et e e e e e aae e e e eeanae e e e snnaeeeenns 42
3.18 3awmTa OT aCMHXPOHHOTO PEKMMA C BO3OYKAEHMUEM (3APB) ...oeviiiiieee et 43
3.19 3aLUNTA OT OLUMOOUHOTO BRITHIOUEHMA ....eevveverererererrrererererererereresesesesessssssssssssssssssssssssssssssssssssssssssssssses 46
3.20 YcTponcTBO pe3epBrpoBaHMA 0TKA3a BbIKAOYATENA (YPOB) .....eeiieieee et 47
3.21 3aWMTa OT MOBBILLUEHMNA U CHUMKEHMUA HACTOTDI 1uveerrrneeerrinieeererneeeretneeressneesessneeessssnneessssneessssseeesenes 48
3.22 ONepaTMBHOE YMPABAEHME BBIK/THOUATEIIEM ..cvvvuuueeeeeereriennnaaeseeerreesnnnaaeseeeesesssnnnsasseesssemssnnanaseeeesnes 49
3.23 COCTOAHME BALLMT evvruneerernneeerernneeeresnieeesssnneesssssneesssssneeessssneesssssssesssssnessssssneessssseessssnnsessssnneessssnneesenns 54
3.24 YNIPABAEHME BBIKITHOUATEIIEM ....cieeeeeiiiuiaeeeeeretttsuuaaeseeerentasnnaaeseeeesnetannnaaeeeeesessssnnsasseeesssmssnnnsaseeeeeens 59
3.25 [IMArHOCTUKA BhIK/THOUATEIIA cevvuunieeiiuieeeettueeeettueeerttneeaestsnneeesetnnaeessnnssessnneessssneessssnsessssnnessssnnnessesnn 61
3.26 KoHTponb nameputenbHbix Leneit HanPaKeHUs (KLLH) .....c..oooiiiee e 64
3.27 DOYHKUMUM CUTHANMBALUMM c.ceeeeeeeeeeeeeeeeeeeeeeeeseesesesesesesseessseseseseseseseseseseterererererere.......... 66
3.28 [1EPEKNIOUEHME TPYII YCTABOK..eeeeerriruuurereeererresnnnaeeeeererresnnnaeseeeeersssmmnaaeseeessssssmnraeeeesssssssnnnnassesesens 71
3.29 PErnCTPALINA CODBITUM M @BAPMM..urreeeeeeeeeieiiirreeeeeeeeeeiieisreeeeeeeessesiistssseseeessesmssssssssseesessemsssssssssssesens 71
3.30 OcumnnnorpadrpPOBaAHNE aBAPUMHDBIX CODBITUM ...cceeeeeiicirriereeeeeeieiinirreereeeeeeesennrreeeeeeessesssssssesseesens 71
3.31 DYHKLMA MBMEPEHMSA .cceeeeeerererererrrerererereresssesesesesesesssesssssesesssssssssssssssssssssssssesesesersrererersrsrer.. 72
R Y O 1Y o [ =] oo 11 - N 73
MIPUTTOMKEHUE A ..., 74

KUT-P-A4-CT-01 2



X
NUT

TPBH.656122.001-32.02 P31

HacToslee pykoBoacTBO No aKcnayaTtaumm TPBH.656122.001-32.02 P31 (panee - P91) asnaetca
BTOPOWM 4YacTblo 06LEero pyKoOBOACTBa MO 3Kcnayataumm TPBH.656122.001 P3 1 npegHa3HavyeHo AnA
03HAKOMNEHUA C WMHAMBUAYANIbHBIMU OCOOEHHOCTAMM YCTPOWMCTB MMKPOMPOLLECCOPHbIX penenHom
3aWwmTbl M aBToMaTukK KUT-P (nanee — ycTpoiicTs), npmBeaeHHbIX B Tabanue 1.

Tabaunua 1 — MicnonHeHWa yCTPOMUCTB

HomMWHanbHbIN Tun gUCKpeTHbIX UHTepdelichbl
YcnoBHOe HaMMeHoBaHue 0O603HayeHune BTOpM“lelﬁ BXO408B nepenaydn
TOK AaHHbIX
KWUT-P-A4-19-22-11-11-Cr-01 | TPBH.656122.001-32 5A BXOABI MOCTOAHHOTO | 102 Rs-485
TOKa 220 B
Bxo/bl NOCTOAHHOIO Asa R5-485,
KUT-P-A4-19-22-12-11-CT-01 | TPBH.656122.011-32 5A ke 220 B nsa Ethernet
100BASE-TX
KWUT-P-A4-19-21-11-11-Cr-01 | TPBH.656122.001-36 5A Yhusepcanbhble | 5o ps ags
Bxoabl 220 B
YHMBepCcasbHble Asa R5-485,
KUT-P-A4-19-21-12-11-CT-01 | TPBH.656122.011-36 5A xoml 220 B nga Ethernet
100BASE-TX

OnuncaHne 06WMX TEXHUYECKMX XapPaKTEPUCTUK, KOHCTPYKTUBHOE UCMOJIHEHME YCTPOMCTBA, €ro
COCTaB, MpaBWAA 3KCNAyaTauMW, XPaHEHWUA, MOHTA*Ka M TPAHCNOPTUPOBKU MpuBeAeHbl B o0bwem
pykosoAacTse no akcnayatauum TPEH.656122.001 P3.

B HacTtoAwem P31 npuseneHbl cBegeHUA NO PyHKUMOHAZIbHOMY HA3HAYeHUIO YCTPOMCTBA, ero
OCHOBHblE TEXHWYECKME XapPaKTEPUCTUKM W NapaMeTpbl, NpuHUMMbl paboTbl, cBeaeHuA 006
MHAMBUAYANbHbIX YCIOBUAX IKCMyaTaLLMM U TEXHUYECKOTO 0BCNYKUBAHUA.

MepeAa aKcnnyaTauumein ycTponcTBa He0bXoAMMO 03HAaKOMMUTBLCA € HacToAwMm P31, a TakkKe co
cneayoWwmMmMmmn 3KCNAYaTauMOHHBIMU AOKYMEHTAMMU:

- pPyKoBOACTBO Nno 3KcnayaTaumm TPBH.656122.001 P3;

- nacnopt TPBH.656122.001 NC.

Ha nocnegHen ctpaHuue P31 pacnonaraetca MHboOpMauua O PeErncTpaunm M3IMeHeHun, rae
YKa3aHbl UCTOPMA M3MEeHeHMN HacToawero P31 n Bepcun BCTPOEHHOro MporpammHoro obecneyeHus
YCTPOWCTBA, aKTya/ibHble A1 KOHKPETHOM pefakumm (Homepa nsmeHeHus) PI1.

3 KUT-P-A4-Cr-01
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B TeKcTe HacToAwero P91 npumeHAtoTca cneaytowme cokpalleHnsa n ob6o3HavyeHus:
ACY — aBTOMaTU3MPOBAHHAA CUCTEMA YNpaBAeHUs;

Bl — BbICLLIME rAPMOHUKHK;

BMO — BcTpoeHHOEe NporpammHoe obecrneyeHue;

[B — oUCKpEeTHbIN BXOA;

A3l — anddepeHumanbHan 3awmTa reHepaTopa;

OTO — anddepeHUManbHan TOKOBaA OTCEYKA;

Y — ANCTaHUMOHHOE yrpasaeHue;

3APB — 3aln1Ta OT aCMHXPOHHOTIO PeXKMMa C BO3OyKaeHMEM;
33 — 3awwmnTa OT AYyroBbiX 3aMblKaHW;

3MH — 33aWmMTa MMHUMANBLHOIO HANPAXKEHUA;

3033 — 3awmTa oT 0og4HOPa3HbIX 3aMbIKAHUM Ha 3eMIO;
3 — 3aWwmTa OT NeperpysKu;

3MNB — 3aWMTa OT NoTePU BO3OYKAEHMUSA;

3MH — 3awWwmTa OT NOBbIWEHUA HANPAXKEHUSA;

K3 — KopoTKoe 3amMblKaHue;

KHM — KOHTpOAb Hanpas/ieHUA MOLLHOCTH;

KP — KOMMyTaLMOHHbBIN pecypc;

KLH — KOHTpOAb Lienei HanpaxeHus;

KUT — KOHTPO/b Lenen TOKa;

MP — mexaHU4eckuit pecypc;

MT3 — maKkcMmanbHaA TOKOBaA 3alLUTa;

HIM — HyneBaa nocnenoBaTeNbHOCTD;

033 — ogHodasHoe 3aMblKaHME Ha 3EM/IIO;

MO — nycKkoBoW oprak;

PCH — pene CHMXeHMA YacToTbl;

PM — pene mowiHOCTH;

PINB — pene NonoXeHMA BbIKAOYATENA KBKAOYEHO»;

PMNO — pene NONOXKEHUA BbIKAKOYATENA KOTKAKUYEHO;
PMY — pene noBblleHNA 4aCTOTbI;

PCH — pene cCHMXeHMA YacToTbl;

PY — pene yactoThbl;

CB — CeKLMOHHbI BbIKAOYATEb;

CO — camonpomn3BobHOE OTK/IOYEHUE;

T30 — ToKoBas 3aLLmMTa 0H6paTHOM NOC/eA0BaTENBHOCTH;
TM — TennoBaa moaenb;

TH — TpaHchopmaTop HanpAKeHUs;

TO — TOKOBaA OTCeYKa;

TT — TpaHchopmaTOop TOK3;

TTHMN — TpaHcdopmaTop TOKa HY/IEBOM NOC/eA0BaTENIbHOCTY;
YPOB — ycTponcTBO pe3epBUpPOBaHUA OTKa3a BbiK/loYaTens;
UH — uenu HanpAaXKeHuns;

LY — uenb ynpasneHms.

KUT-P-A4-CT-01 4
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1 HASHAYEHME YCTPOMUCTBA

YctpoiictBa (cm. Tabnauuy 1) npeaHasHayeHbl A1A BbINOAHEHUA GYHKUMA penerHon 3alimThl,
ABTOMATMKN U CUTHAAN3ALUU CUHXPOHHBIX reHepaTopos 6 — 10 KB.
Ha pucyHke 1.1 npuBeaeHa ynpoLLeHHasa cxema NogK/Alo4YeHMA YyCTPOoMCTBa.

L ™

TH
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PucyHok 1.1 — BapmaHTbl NOAKNOYEHMA YCTPOICTBA
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2 TEXHUYECKUE XAPAKTEPUCTUKU

2.1 OyHKUMM 3aWMT, aBTOMATUKKU U CUTHANU3ALUN

2.1.1 OcHOBHble GYHKUUM 33aWWMT, aBTOMATUKM M CUTHA/IM3aLUNK, BbINOJHAEMbIE YCTPOMUCTBOM
npueeaeHsl B Tabaunue 2.1.

Tabnnua 2.1 — OcHoBHbIE GYHKLMM 3aLLUT, aBTOMATUKU U CUTHANM3aLUK

HanmeHoBaHue PpyHKUMM Kog ANSI MyHKT P21
OnddepeHunanbHas 3awmTa reHepaTopa 87G 3.2
ANCTaHUMOHHAaA 3aWwumTa 21 3.3
ToKoBaA oTceyKka 50 3.5
MaKcumanbHaA TOKOBas 3aWmTa 51, 67,51V 3.6
3almTa OT AYroBbIX 3aMblKaHUM AFD 3.9
3awunTa OT NneperpysKku, 2 cTtyneHmn 51 3.10
Tennosasa mogenb reHepartopa 49RMS 3.11
TokoBasn 3aWuTa 06paTHOM Noc/eA0BaTe/IbHOCTU 46 3.12
3awmTa oT 0og4HOdA3HbIX 3aMbIKaHUI Ha 3eMJTIO 59N 3.14
3awmTa OT ABOMHbIX 3aMbIKaHWUIM Ha 3eMJt0 59N 3.14
3awnTa No KOHTPOIKO HanpaB/iEHUA MOLLHOCTHU 32P, 32Q, 315
37P, 37Q,

3awWmTa NOBbIWEHMNA HANPAXKEHUA 59 3.16
3aWwmMTa MMHUMANIbHOTO HANPAXKEHUA, 2 CTYNeHn 27 3.17
3awmTa oT noTepu Bo3byKaeHun 40 3.18
3almTa OT aCMHXPOHHOIO pPeXKnma ¢ Bo3byxaeHnem 78PS 3.19
YCTPOMNCTBO pe3epBUPOBaHNS OTKa3a BblKKOYaTeNA 50BF 3.21
3awmTa NoBbIWEHMNA YaCTOThI 81H

3awWmTa NOHMMKEHMA YaCTOTbl 81L 3.22
3awnTa No CKOPOCTU U3MEHEHMA YaCTOTbI 81R

YnpasneHue BblKAOYaTEEM - 3.23
KOHTPO/Ib CUHXPOHU3MA NPU BKAOYEHUN 25 3.23
3almTa OT OLMBOYHOTO BKAKOYEHMA B CETb - 3.20
LAnarHoCcTMKa CoOCTOAHMA BbIKAOYaTENA - 3.26
[unarHoctmka uenemn HanpaxeHua 60 3.27
[unarHocTuka uenemn ToKka - 3.13
ABapuitHasa cMrHanmnsaums -

MpepynpeanTenbHaa cUrHaansauma - 3.28
CurHanusaums cpabaTtbiBaHMA aBTOMaTUKK -

7 KUT-P-A4-Cr-01
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2.2 OCHOBHbIle TeXHUYECKUE XapaKTEePUCTUKMN YCTPOMCTBA

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

Tabanua 2.2 — OCHOBHblE TEXHUYECKME XapPaKTEPUCTUKM

HanmeHoBaHue napameTpa

3HayeHue

OnepaTtuBHOE NUTaHue

Tun OonepaTnBHOIoO TOKa

MepemeHHbIN, NOCTOAHHbIN
BbINPAM/IEHHbIN

AnanasoH Hanpa*keHuAa NuTaHuAa, B 80-264
NU3mepuTenbHble aHaNoOroBble BXOAbI
KoanyectBo M3mepuUTeNbHbIX KaHa/0B TOKA 6
Konnuectso nsmepuTebHbIX KaHa/I0B TOKAa HY/IEBOM NOCNe0BaTe/NbHOCTU 1
KoanyectBo M3MepUTENbHbIX KaHA/I0B HanpaXKeHuA 4
[nana3oH KOHTPOMPYEMbIX 3HAYEHM KaHAN0B TOKa, A 0,25 -250,00
ManasoH KOHTPOJIMPYEMbIX  3HAYEHUM KaHana  TOKa HyJIeBOM
ﬁocnep,OBaTen bHOC?I'VI, Apy ! 0,004 4,000
[nana3oH KOHTPOMPYEMbIX 3HAYEHWUN KaHAI0B HaNpAXKeHuA, B 2-264
AvckpeTHble BXxoapbl
KonnyecTtBo gUCKPETHbLIX BXO4,08B 21

¥ UMNYNBCOM peXeKLum Toka

AVCKpeTHble BXOAbl NOCTOAHHOrO TOKa C HOMUHA/IbHbIM HanpaXXeHnem 220 B

3HauyeHuMe HanpsaKeHus cpabaTtbiBaHus, B

Ot 158 oo 170

3HayeHWe HanpAXKeHnA Bo3BpaTa, B

Ot 132 po 154

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

¥ UMMNYNbCOM peXeKuum Toka

YHuBepcanbHble AUCKPETHbIe BXOA4bl C HOMUHANbHbIM HanpsaXeHuem 220 B

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

Ot 150 po 170

3HauyeHue HanpAXeHnAa BO3BpPaTa Ha NnepemMeHHOM onepaTtuBHOM TOKe, B

Ot 100 po 130

3HauyeHue HanpAaXeHnAa Bo3BpPaTa Ha NOCTOAHHOM ONePaTUBHOM TOKE, B

Ot 102 go 112

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

25 npu HanpsaxxeHun 170 B
15 npwn HanpaxeHun 220 B

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

20 npu HanpsxeHun 170 B
15 npwn HanpaxeHun 220 B

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

CpabaTbiBaHWe NpM 06paTHOM NONSPHOCTH Ja
AVcKpeTHble BbIXxoAbl

KoanyectBo ANCKPETHbLIX BbIXOA0B 15

Bpemsa cpabatbiBaHUs, Mc, He bonee 5

HanpaxeHne kommyTaumm, B 5-264

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

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

KommyTaunoHHaa cnocobHOCTb KOHTAKTOB pesie NMpu pasmMblKaHUM aKTUBHO-
WMHOYKTMBHOM Harpysku ¢ nocrosHHoi spemenun L/R He 6onee 50 mc B Lenax
NOCTOAHHOrO TOKa HanpsxkeHuem 220 B, He 6onee

0,25 A

KUT-P-A4-CT-01
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MpopgonxeHne Tabanubi 2.2

HavmeHoBaHue napameTtpa 3HayeHwne
KommyTaumoHHaa cnocobHOCTb KOHTAKTOB pesie MPY 3aMblKaHUK U
pPa3MblKaHWUM Harpy3Ku B LenAx nepemMeHHoOro Toka HanpsaxkeHmem 220 B, He 8A
b6onee
BecKOHTaKTHble AUCKPETHbIE BbIXOAbl
KonnyecrtBo ANCKPETHbIX BbIXOL,0B 2
KommyTaumoHHas cnocobHoCTb penie Npu akTUBHOM Harpyske, MA 65

UHTepdeiicbl cBA3M C ycTpoiicTBOM

Tun nHTepderica cBsasmM c nporpaMmHbim Komnekcom «KIT.Connect» RS-485 (pasvem X32),

USB
Tun nHTepdeiica cesasm c ACY RS-485 (pasbem X33)
MpoTokoAbl nepeaayn gaHHbix B ACY ModBus-RTU,

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

Cu HXPOHU3aUuUnUA BpemeHun

Tun nHTepdeiica RS-485 (pasbem X31)
Cnocob cMHXpoHM3auum 1PPS
UHTepdeiicbl ceasu Ethernet?
Tun nutepdeica ceasm c ACY Ethernet 100BASE-TX
(pasbemsbi X34, X35)
MpoToKoAbl Nepesayn AaHHbIX B ACY ModBus-TCP,

M3K 60870-5-104-2004

BcTpoeHHOe nporpammHoe obecneveHue
CobcTBeHHOe Bpems CpabaTbiBaHMA MYCKOBbIX OPraHoB MO TOKYy M
HanpsaKeHuto, He bonee, Mc
Bpemsa Bo3BpaTa NyCKOBbLIX OPraHOB MO TOKY W HaNpsXKeHuto, He bonee, Mc 25

25

CobcTBeHHOE Bpemsa cpabaTbiBaHMA MYCKOBOrO OpraHa TOKa HyneBoW
nocnefoBaTeNbHOCTU, pearMpyroLero Ha BbiCLLIME rapMOHMYecKue 50
cocTtasasowme, He bonee, mc
Bpemsa Bo3BpaTa NyCKOBOro opraHa TOKa HY/IEBOM NOCAef0BaTeNbHOCTH,
pearnpyroL,ero Ha BbiCLUME FAPMOHUYECKME COCTaBAAOLWMNE, He Bosee, MC
CobcTBEHHOE Bpems cpabaTbiBaHUA NYCKOBbIX OPraHOB Mo YacToTe, He bonee,
MmcC
Bpema Bo3BpaTa NyCKOBbIX OPraHOB No 4YacToTe, He bonee, Mc ot 60 go 120 mc
MuHMMaNbHO HeobxoAnMmoe BpemMa A0 HacbiweHus TT ana obecneyeHuns
npaBunbHOM pabotbl 43I, mc

U Tun AMCKPETHbIX BXOA0B 3aBMCUT OT MCNONHEHUA yCTpoicTBa (cm. Tabaunuy 1)

2 Hanunume nHtepdeiicos Ethernet 3aBUCKUT OT MCNONHEHKA yCTpoiicTBa (cMm. Tabauuy 1)

50

o1 60 go 120 mc

4
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2.3 PyHKUMOHANbHbIE XapaKTEPUCTUKU YCTPOMUCTBA

2.3.1 Cxema nogKnroyeHms

2.3.1.1 Ha pucyHKe 2.1 npmBegeHa cxema NoAKAOYEeHMA YCTPOMCTBA.
AuckpeTHble Bxoabl

X41 X51 X53
1 G—»—E—I AB13 Bxopg, 1 |oR— +/=220B 1 G—»—E—‘ B9 Bxog,
2 | -[=2208 2 |c»——[1-e| AB1PMB 2 | -/=2208B
3 | ow——{__} | AB14 Bxoa 3 | o | AB2 PMO 3 ga%j j AB10 Bxoa,
4 |o—— | AB15 Bxog 4 | — | AB3 BrAOYUTE 4 | -[=2208B
5 | o1 NB16 Bxog 5 | 0o } [B4 OThAouKUTE 5 o1 ‘ AB11 Bxop,
6 |+ 1 AB17 Bxog 6 | T ‘ AB5 loToBHOCTL 6 | o -/=220B
7 |co——1{ | AB18 Bxoa 7 |o——| -/=2208B 7 f}—»—E—‘ AB12 Bxoa,
8 | on | -/=220B 8 o[ 1 | [IB6 Bxop 8 [ -/=2208B
9 |ow——__ | AB19 Bxopa 9 |—— —e | [OB7 Bxop, 9 |-
10| c»— | OB20 Bxog 10| * -[=2208B 10 -
11| o1 1+ [B21 Bxog 11 O%%A:j B8 Bxog 11| o
12| o -[=2208B 12 | G -/=220B 12 oo
X22 S 1PPS - CuHXpOHU3auuA
1ol ! BPEMEHM
2 ry,)) IABB X31 (RS-485)
3| o o 1 (oo A
4 C_B I8 B8 - / 2 |o» B
5 | o o / 3 |- R (120 Om)
4 | Ices 4|23 Gnd
6 | O A
7 | o— U CBA3b € NporpammHbIM
% IAHB = = = " "
8| ol Zalls < T komnaexcom "KIT.Connect
& || = f ] ~
SRR js L& 13 Bl P X32 (Rs-485)
10 o I |H g ) = - 1|en| A
151 e =l 2|0 B
J | IcHB 121 g b
12 o o |n2 = 3 [ | R (120 Om)
S =V _ = F ,ﬁ
x21 =9 g5 7 4|9»| Gnd
| @ s i [ 1 - Ceasb c ACY
1 g_ @ -4 @ —
3 UAB 0o || & T i X33 (RS-485)
2| o Lo |d3 1[o-] A
39 g =2 2 [0 B
2 UBC Q “\ il | & |
4|10 I S [ & o | 3 |- |R (120 Om)
S L @3 o= e Gnd
5 O \N“ i oy | n
j UKH - - e
6| ot X34 (Ethernet)! \
| RJ45 (T-568B
77 ﬂ 3uUo #‘
g 5l X35 (Ethernet/! |
e | Ruas (T-5688) |
310 -
105 ,
/
X42 X52 X54
1| owt—" K12 Boixog 1 | o 1 Oﬁ%—’/ﬂ K7 Bbixog,
2 |ow 2 |ow —~ K1 OTknioueHue 2 | o
3 |ow» - K13 Bobixog, 3 | g—f—" K2 BrntoueHne 3 | ct— K8 Beixog,
4 | op—r— 4 | on—— K3 Asap.oTKn. 4 r}—»—4
5 |c——"— | K14 Beixog, 5 |on—— K4 MpeaynpexgeHue 5 m>——/”j K9 Beixog,
6 0%7 ‘6 [0 K5 OTKas 6 | T
7 | ow—t—T1" K15 Bbixog, 7 | on— 7 | o ——T" K10 Bbixoa
8 [T i 8 0%——/] K6 Beixog, 8 fm——i‘%
9 |01 9 | O 9 | o
100w 10 | oo 10| on——T" K11 Bbixoa
11| o ¢ | K16 Q oTknto4eH 11 | On—— - 11| oo ‘.L,_?
12| o9 '| K17 Q BratoYeH 12| o 12| o

OVCKpeTHbIe BbIXOAbI, MUTaHUE

PucyHok 2.1 — Cxema NoAKNo4YeHUA yCTPOMCTBA

1) Hanuune nHtepdeiicos Ethernet 3aBUcUT OT UCNONHEHMA YCTPOUCTBA (cm. Tabanuy 1)

KUT-P-A4-CT-01
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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
Jdunana3oH nsmepeHus ®PyHKUMOHANbHOE Ha3HaYeHue
aHanoroBoro Bxoaa
IA BB Tok ¢a3bl A co CTOPOHbI BBOAA
IB BB Tok ¢a3bl B co cTopoHbl BBOAA
IC BB 0,25 — 250,00 A Tok ¢a3bl C co CTOpOHbI BBOAA
IA HB Tok ¢a3bl A cO CTOPOHbI HYN1EBbLIX BbIBOAOB
IB HB Tok ¢a3bl B co CTOpOHbI HyNEBbIX BbIBOAOB
ICHB Tok ¢a3bl C co CTOpOHbI HY/1IEBbIX BbIBOAOB
310 0,004 - 4,000 ToK Hy/nieBOM nocnenoBaTeIbHOCTH
UAB HanpaxeHune UAB
UBC HanpakeHue BC
3U0 2-2648B Hanps»keHne HyneBon nocnenoBaTe/IbHOCTH
Ukh HanpsakeHne KOHTPOANA HanpAXKeHMA Ha
CMEXHOM 3/1€MEHTE

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

2.3.3 AncKkpeTHble BXOAbl N BbIXOAbI

2.3.3.1 B tabnunuax 2.4 u 2.5 npmuBeaeHbl COCTaB AMUCKPETHbIX BXOAO0B M BbIXOAOB YCTPOMCTBA
COOTBETCTBEHHO. DPYHKUMOHA/IbHOE Ha3HayeHMe OUCKPETHbIX BXOA4OB W BbIXOAOB, UX HaMMeHOBaHWA
BbINO/IHEHbl Ha 3aBOAE-U3rOTOBUTENE YCTPOMCTBA M NpU HeobXxogMmOoCTM MOryT ObiTb M3MEHEHbl C
nomoLLbo nporpammHoro komnaekca «KIT.Connect».

Tabnnua 2.4 — JMcKpeTHble BXOAbI

HammeHoBaHue

CDyHKLI,MOHa}'IbHOE Ha3Ha4yeHune

MoaKNtoYeH K norMyeckomy

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

[B5 lotoBHOCTL

CurHan rotoBHOCTH npmeoda K BKAKOYEHUIO
BbIK/1lOYaTENA

[oTOBHOCTb NpUBOAA

[B6 Bxopa HasHauaemblit AUCKPETHbIN BXOS, -
[AB7 Bxop, HasHauyaemblil ANCKPETHbIN BXOA, -
B8 Bxopa, HasHauaemblit AUCKPETHbIN BXOS, -
B9 Bxopa, HasHauaemblit AUCKPETHbIN BXOS, -
AB10 Bxog HasHauyaemblil ANCKPETHbIN BXOA, -
11 KUT-P-A4-Cr-01
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MNpoaonxeHne Tabnunubi 2.4

HanmeHoBaHMe
OUCKPETHOro Bxoaa

(DYHKLI,MOHafIbHOE Ha3Ha4vyeHue

MoAKAOYEH K IoTMYecKomy
BXO4Y

0B11 Bxog HasHauyaemblil ANCKPETHbIN BXOA, -
0B12 Bxog HasHauyaemblil ANCKPETHbIN BXOA, -
[0B13 Bxogp, HasHauaemblit AUCKPETHbIN BXOA, -
0B14 Bxopg HasHauyaemblil ANCKPETHbIN BXOA, -
AB15 Bxog HasHauyaemblii ANCKPETHbIN BXOA, -
[0B16 Bxop, HasHauaemblit AUCKPETHbIN BXOA, -
0B17 Bxopa HasHauyaemblil ANCKPETHbIN BXOA, -
B18 Bxopa HasHauyaemblii ANCKPETHbIN BXOA, -
[0B19 Bxogp, Ha3Hauyaembli ANCKPETHbIN BXOA, -
0B20 Bxog, HasHauyaemblii ANCKPETHbIN BXOA, -
0B21 Bxopg HasHauyaemblil ANCKPETHbIN BXOA, -

Tabnnua 2.5 — JMcKpeTHble BbIXoAbl

HamnmeHoBaHue
OVCKPETHOro BbIXoaa

cDyHKLI,l/‘IOHa/'IbHOE Ha3Ha4YeHune

MoaKNoYeH K 1ormyeckomy
BbIXO4Y

K1 OtkntoyeHue

OTKAtOYEHMeE BbIKtOYaTeNA

OTKNOYEHUE BbIK.

K2 BKkatoyeHue

BKkntoueHue BbikNOYaTENA

BKntoyeHue BbiKAN.

K3 ABap.oTKn.

ABapuiiHoe OTKNOUYEHME BbIKAKOYaTeNA

ABapwuinHoe OTKA.

K4 MNpepynpexaeHne

MpeaynpeauTenbHaa cMrHanmsauma

MpegynpexaeHue

K5 Otkas?

OTKas ycTpoiicTBa

OTtKa3s KUT

K6 Bbixog, HasHayaemblil AUCKPETHbIM BbIXOL, -
K7 Bbixog, HasHayaemblil AUCKPETHbIM BbIXOL, -
K8 Bbixog, HasHayaemblil AUCKPETHbIM BbIXOL, -
K9 Bbixog, HasHayaemblil AUCKPETHbIM BbIXOL, -
K10 Bbixog, HasHayaemblil AUCKPETHbIM BbIXOL, -
K11 Bbixog, HasHayaemblil AUCKPETHbIM BbIXOL, -
K12 Bbixog, Ha3Hauyaemblli ANCKPETHbIN BbIXOA, -
K13 Bbixog, Ha3Hayaemblli ANCKPETHbIN BbIXOA, -
K14 Bobixop, Ha3Hauyaemblii ANCKPETHbIN BbIXOA, -
K15 Bbixog, Ha3Hauyaemblii ANCKPETHbIN BbIXOA, -

K16 Q oTkAtoueH CurHanmsauma NoNOXKEHUSA BbiKaoUaTeNs

BbIkn. oTKAOYEH

K17 Q BkntoyeH CurHanmsauma NONOXKEHUSA BbiKAOYaTeNs

BbIkn. BKAtOYeH

Y HasHayeHue ANCKPETHOrO BbIXO4a HE N3MEHAETCA.

KUT-P-A4-CT-01
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3 ONUCAHUE GYHKLUUN YCTPOMNCTBA

3.1 Obwue cBegeHnn

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

Bce ¢dyHKUMOHaNbHbIE CXEMbI aNTOPUTMOB YCTPOMUCTBA NPUBEAEHbI B NPUNOXKEHUM A.

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

3.2 AuddepeHuymanbHana 3awmTta reHepartopa (43r)

3.2.1 dyHKUMOHaNbHaA cxema anropmutma 3l npeacrasneHa Ha pucyHke 3.1. HactpauBaemble
napameTpbl A3 npuBeaeHbl B Tabaunue 3.1, BXoAHbIE M BbIXOAHbIE CUTHaNbl — B Tabaunue 3.2.

- ~ Beog OATO
Amnd [ _z_ &
e /- nopto

>|Cpu4cp MAX {53 ATO I> 2 ‘O

"o w
. N Bnok. ATO ]

/

[ CpabartbiBanve ATO

( ®asa C)
[ daza B
®dasza A 21

p” Beopg A3 N
IA pud ‘;f‘/ MO A3T IA> & Cpabatbiarue 31 )

IATOPM| = |

5@3 L3l |gnc.Hau.
A3l Ktopm2
A3l Ktopm3

t/— Mo 43r 1A 2r>
2r1r §3 O3 2r>
02lHom | L

-

‘\" Brok. O3 }7 21

s S\
CpabartbiBaHme KUT }7 ‘

~

PucyHok 3.1 — ®yHKUMOHANbHAA cxema anroputma 431

Tabnvnua 3.1 — MNapameTtpsbl 431

HanmeHoBaHue Anana3soH 3HayeHune no LWar .
KommeHTapun
YCTaBKU n3MeHeHuA YMONYAHUIO | U3MEHEeHUA
Bsoa ATO O-o O - Bsoa ATO
YcTaBKa no ToKy cpabatbiBaHma ATO,

AaT1o I> 3,00 -30,00 10,00 0,01 HOM
Bsog A3l O-o O - Bsog 3T
113 1aud.Hau, 0,20~ 1,50 0,30 0,01 YcTaBka no Ha4anbHOMY TOKY

cpabaTbiBaHua O31, HOM

YcTaBKa no KoadPpUuUMeHTy TOPMOKEHUA
A3l Ktopm?2 0,00-0,50 0,20 0,01 BTOPOTrO Y4aCTKa XapaKTePUCTUKM
TOpMOXKeHuma A31

YcTaBKa no Ko3dPUUMEeHTY TOPMOKEHUA
A3l Ktopm3 0,30-1,20 0,50 0,01 TPETbEero y4acTKa XapaKTepUCTUKK
TOpMOXKeHuma A31

13 KUT-P-A4-Cr-01
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MpopgonxeHne Tabanubi 3.1

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM N3MeHeHuA YMONYAHUIO | U3SMEHEHUA
13 2r> 0,10 -0,30 0,15 0,01 YcTaBKa 6/10KMPOBKM MO BTOPOIA
rapmoHuke 43I
Bbisog 3l no ¢pase BbiBog 3l no ¢ase B npu nogxntoueHmnmn
O-M O - o

B $a3bl B B Hysn1ieBol npoBog,

Tabnnua 3.2 — Jlornyeckue curHanol 431

Tun HavmeHoBaHue o
KommeHTapum
CUrHana CUrHana
no A3r1A>Y Myckosoit opraH A3l no ¢pase A
no A3r 1>Y Myckosow oprax A3F no ¢ase B
no asrics? Myckosoii oprand A3 no ¢asze C
no no A3r 1A 2r>?) MyckoBoi opraH 6nokMposku A31 no ¢ase A

no A3r I8 2r>?

MyckoBoi opraH 610kMpoBkM A3I no ¢asze B

no A3ric2r>?

MyckoBoi opraH 61okMpoBku A3 no ¢ase C

no Ato 1>Y Myckosoit opraH ATO
Bnok. A3 bnoknposaHue 43I
T
Bnok. ATO bnokuposanune ATO
Bxop, CpaGaTHBaHme KUT HeuncnpaBHOCTb N3MepuUTeNbHbIX Ll,el'leﬁ TOKa
BbIXG CpabatbiBaHue A31 CpabatbiBaHue A3r
A CpabatbiBaHune ATO CpabartbiBaHue ATO

Y KoadpdpunumeHT Bo3spaTa He meHee 0,95
2 KoadpduumeHT BozspaTta He meHee 0,75

3.2.2 MpuHuun genictBua  audpdepeHunanbHoOM 3aliuTbl OCHOBAH Ha W3MEPEHUM TOKOB
reHepaTopa CO CTOPOHbl BBOZA M CO CTOPOHbl HEMTPanu U cpaBHeHUU anddepeHLManbHOro ToKa C
ycTaBKoW. AndpdepeHumanbHblii TOK paccymTbiBaeTca no popmyne:

loga-Krpss  loHeKrphs (3.1)

|d> /J,Md): | |
HOM HOM

rae |y g - BTOPUUHbIE 3HaYeHMA Ga3HOro ToKa Co CTOPOHbI BBOAA, A;

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

Krp 88 — KO3 OMUMEHT TpaHcGopMaLymmn TT CO CTOPOHbI BBOAS;

Krp HB — KO3OdUUMEHT TpaHchopmaumm TT CO CTOPOHbI HY/IEBbIX BbIBOAOB;

l,om — HOMUHANbHbIN NEPBUYHbBIM TOK reHepaTopa (ycTaBka «leH. [Hom), A.

3.2.3 A3l BbINONHEHa C TopmoxeHuem. [lpn yBennveHUM TOKa, NpOTeKawowero 4epes

TpaHchopmaTop, yBeNMYMBAETCA YCTaBKa cpabatbiBaHua [O3I. XapakTepucTtuka cpabatbiBaHus O30
npuseaeHa Ha pucyHke 3.2.

KUT-P-A4-CT-01 14
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A IAM¢

30Ha cpabaTbiBaHua A31

ond.Hau.

PucyHok 3.2 — XapakTepuctuka cpabatbiBaHns 431
3.2.4 TOK TOPMOXKEHUNA paccunTbiBaeTca no dopmyne:
1 (3.2)
ICD Topmzz' ( )
rae |y g - BTOPUUHbIE 3HauYeHNA Ga3HOro ToKa CO CTOPOHbI BBOAA, A;
| yg - BTOPUUHbIE 3HaYeHMA $pa3HOro TOKa CO CTOPOHbI HYNIEBbIX BbIBOAOB, A;
Krp 88 — KO3 OMUMEHT TpaHCcGopMaLymmn TT CO CTOPOHbLI BBOAZ;
Krp B — KO3OdUUMEHT TpaHchopmaumm TT CO CTOPOHbI HY/IEBbIX BbIBOAOB;
l;,om — HOMUHANbHbIN NEPBUYHbBIM TOK reHepaTopa (ycTaBka «l'eH. IHom), A.
3.2.5 MpegycmoTpeHa BO3MOXHOCTb nodasHoit 6aokmMpoBkM O3 no BTOPOM rapMOHMKe

anddepeHuManbHOro Toka ANA NpeaoTBpalleHna cpabaTbiBaHUA NPU HacbIWEHUN TpaHchopmMaTopos
TOKa.

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

IHOM IHOM

3.2.6 ATO naBnAeTca BcnomoraTefnbHbIM 3nemeHToB [3[ M cpabaTbiBaeT npu npeBbllEeHUMU
anododepeHumanbHbIM TOKOM YCTaBKM cpabaTbiBaHMA.

3.2.7 NMpeaycmoTpeH BbiBoa A3F no ¢ase B npu noakntoyeHun ¢asbl yCTPOUCTBA MO CXEME,
n306bparkeHHoM Ha pucyHke 1.1 6).

3.3 AMcTaHUMOHHAA 3aLmUTa OT MeXKAydas3HbIX KOPOTKUX 3amMblKaHuit (43)

3.3.1 dyHKUMOHanbHaA cxema anroputma A3 npeacrtaBneHa Ha pucyHKe 3.3. HacTpauBaemble
napameTpbl 13 npuBeaeHbl B Tabauue 3.3, BXOAHbIE U BbIXOAHbIE CUTHaAbl — B Tabanue 3.4.

15 KUT-P-A4-Cr-01
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( no as1
[ KoHTyp CA)
[ KoHTyp BC
KoHTyp AB) | | =1 Myck A3 1
| SQCB; ﬂ no s 1zABs & Beon 031 CpabartbiBaHue [13 1
UCA| PC| [031Zcp
R mio
ICHB A3 1 Rep
031 onp
03 1 Kem
'\’\ Brok. A3 1 21
f CpabaTtbiBaHue KL|H L
. N 31 016K
BKm ‘ iz MH
B { 03 1 ot BK6
BK6 T
| T @ L
I RN
p ~ Beog Y03
MyckA31 | &
N b VI3 Tcp ~
‘\’Q\‘ Brok. YO3 } Te O . tf { CpabatbiBanne Y3
Va PMO J - 21 J
PucyHok 3.3 — dyHKUMOHaNbHas cxema anroputma A3
Tabnunua 3.3 — MNapameTpbl A3
HanmeHoBaHue dwvana3oH 3HayeHune no LWar .
KommeHTapun
YCTaBKU NU3MeHeHuA YMONYAHUIO | U3MEHEeHUA
CryneHb 1
Beog 43 1 O-™ O - Bsog nepsoit ctynenun 43
YcTaBKa no NoJsIHOMY CONPOTUBJIEHUIO
31Zc 0,20 -400,00 10,00 0,01
A3 1zcp [31,0m
Yron AMHUW XxapaKTepPUCTUKU
310 30-85 60 1
A N cpabatbiBanma 3 1, rp
YcTaBKa No aKTMBHOMY CONPOTUBNEHUIO
1R 20-4 1 1
A3 1 Rcp 0,20 - 400,00 0,00 0,0 31, Om
K
113 1 Kem 0,05 - 0,30 0,10 0,01 030 OULMEHT CMeLLeHNA 3a CNUHY
XapaKTepUCTUKKM cpabaTtbiBaHua A3 1
131 Tep 0,00 — 10,00 0,30 0,01 ZCTaBKa no BpemeHu cpabatbiBaHma A3 1,
BBog KoHTposa A3 1 oT 610KMPOBKK Npu
3 1 ot BKm O-™ O - KayaHMAX Mea/IEHHOA4ENCTBYOLLMX
cTyneHemn
[13 1 o7 BK6 O-o . i Beog KoHTpona 3 1VOT 610KMpPOBKMU npmv
KayaHMAX ObICTPOAENCTBYIOWMX CTYNeHEeN
YckopeHue 3
Beoa Y3 O-™ O - Beoa Y3
Y3 Tcp 0,00-1,00 0,10 0,01 YcTaBKa no BpemeHu cpabatbiBaHus Y3, d

KUT-P-A4-CT-01
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Tabnuua 3.4 — Jlornyeckume curHanbl 43

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CcuUrHana
no a3 1 zAsY MyckoBow opraH 3 1 no KoHTypy AB
no no a3 1zecY MyckoBow opraH 3 1 no KoHTypy BC
no a3 1zcAv MyckoBow opraH A3 1 no KoHTypy CA
Bnok. A3 1 BbnokmposaHue A3 1
’\'\ bnok. Y3 bnokuposaHue Y3
PNO Pene nonoxkeHuna BbIKAKOYATENA — OTKAIOYEHO
BK6 CpabaTbiBaHWe 6/I0KMPOBKU NPY KauaHUsX ObICTPOAENCTBYIOLLNX CTYNEHEN
Bxoa BKm CpaGaTbLBaHMe 6/I0KMPOBKM  MPU  KayaHMAX MenNeHHOAENCTBYHOLLMX
CTyneHen
CpabatbiBaHue KLH HencnpaBHOCTb U3MEPUTENbHbIX LLENen HanpaXKeHns
Myck A3 1 Myck A3 1
Bbixoz, noasil Myck O3 1 6e3 KoHTPOIA OT 6/10KUPOBKU NPU KaYaHMAX
CpabatbiBaHue A3 1 CpabatbiBaHue A3 1
CpabatbiBaHue Y3 CpabatbiBaHue Y3
Y KoapduumeHT Bosspata He bonee 1,05.

3.3.2 IncTaHUMOHHAA 3aluuTa BbINOJHEHA B TPEXPE/SIEMHOM MWCMOJHEHUN C KOHTpPOJAEm
conpoTtusneHnn KoHTypos AB, BC, CA. PacyeT conpoTUBAEHM BbINOAHAETCA MO Gopmyiam:

7 - Uns (3.3)

B - T

= Ugc (3.4)

Z -

e

_ Uca 3.5

LY (35)
c—la

rae Upg, Ugc, Ucp — BTOPUUHbIE 3HaUeHMA da3HbIX HanpaXKeHUit;
I, I, I — BTOpUUHbIE 3HaUEHMA Ga3HbIX TOKOB.
3.3.3 XapakTtepuctuka cpabaTbiBaHMA npuBedeHa Ha pucyHke 3.4. [13 oxBaTbiBaeT Hayaso
KOOpPAMHAT € KoadpPuuneHTom cmeleHuna «13 1 Kemy».
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i,

cp

PucyHok 3.4 XapaKktepuctuka cpabatbiBaHua 3

3.3.4 3 BbINONHAIT ¢ KOHTposiem oT BK. Onucanune npuHumuna pabotbl BK cm. B 3.4. CTyneHu ¢
BblAEPKKON BpemeHM meHee 1,5 ¢ BbinonHATCA OT BK ObicTpogencTByowmx cTyneHemn, cTyneHun ¢
BblAepKKon BpemeHu bonee 1,5 ¢ — ot BK meaneHHogencTByowmx cryneHen. MNpn HegocTaTouHOM
YyBCTBUTENIbHOCTM NYCKOBbIX opraHoB BK K K3 B 30He AanbHero pe3epBUPOBAHMUA, CTYNEHb BbINOAHAOT
6e3 KoHTpons oT BK.

3.3.5 PekomeHayeTcAa Bce ctyneHn [3 BbINOAHATb C KOHTpoaem OT BK, Tak Kak KOHTpoab oT BK
obecneunBaeT HecpabaTtbiBaHue [13 npu 06pbiBe LENEN HanpaAXeHUs.

3.3.6 B ycTpoicTBe npeaycMoOTpeHo ycKopeHue [13, KoTopoe BBOAMTCA Ha 1 cekyHAay nocse
BKJ/IIDUYEHMA BbIK/OYaTENA.

3.4 bnokupoBKa npu KayaHuax (BK)

3.4.1 dyHKUMOHanbHaA cxema anroputma bK npeacrtaBneHa Ha pucyHKe 3.5. HactpamBaemble
napameTpbl BK npmBegeHbl B Tabanye 3.5, BXoAHbIE U BbIXOAHbIE CUTHaNbl — B Tabauvue 3.6.

I ™
IAHBL 7_ 21
ICHB di1 3 BKdl1

} BK6
)
:fB\ :g /- noBkdi>
= | BK T
ICHB di2 i BKdi2 2 ( N
BKm
> ~, Bosepar BK o PO L v
“0\ PMO J - R
. / E—

PucyHok 3.5 — dyHKUMOHaNnbHas cxema anroputma bK
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Tabnuua 3.5 — NapameTtpbl BK

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKMU N3MeHeHuA YMOMYaHUIO | U3MEHEHWUA
Bosspat BK no PMNO O-o O - Bosspat BK no PMNO
EK di1 0,25 — 50,00 0,50 0,01 yCTaBKi\ BK no npupateHunto Toka
NPAMON NoCAen0BaTeIbHOCTH, A
EK dI2 0,25 — 50,00 0,25 0,01 YcTaBKa IéK no NpUpaLLeHMNIo TOKa
obpaTHOM nocnegoBaTeibHOCTH, A
YcTaBka No BpeMeHu BBOAA
BKT6 0,00 - 2,00 1,00 0,01 6bicTpoaelicTBytowmx ctyneHen 3 oT BK,
C
YcTaBka No BpeMeH BBOAA
BK Tm 2,00-15,00 5,00 0,01 megnNeHHoAeNCTBYoWMX cTyneHen 3 ot
BK, c
Tabnunua 3.6 — Jlornyeckme curHanbl BK
Tun HavmeHoBaHue o
KommeHTapum
CUrHana CUrHana
no no BK di1> MyckoBown opraH BK no npupalleHnto Toka Npsmoi nocsieaoBaTe/IbHOCTU
Nno BK di2> MyckoBown opraH BEK no npupalieHmio Toka obpaTHOM nocaenoBaTeIbHOCTH
BK6 CpabaTbiBaHMe 6IOKMPOBKKN NPU KayaHUAX ObICTPOAENCTBYOLMX
cTyneHemn
Bbixopg, "
BKm CpabaTbiBaHMe 6J10KMPOBKM NPU KaYaHUAX MeaNEeHHOAENCTBYOLLUX
CTyneHemn

3.4.2 BK pearupyet Ha npupalleHne Toka obpaTHON Man NpAMON NocieaoBaTeNbHOCTU U BBOAUT
(me6bnokupyet) 13 Ha Bpems, AOCTaTOYHOE ANA UX cpabaTtbiBaHMA. Mocne aToro bbicTpoaencTeytoLme
CTyneHu 610KMPYIOTCA Ha BpemaA BBOAA MeA/IeHHOAEACTBYOLMNX CTYNeHel 10 OKOHYaHUsA unkna AlNB gns
npeAoTBpaLLEeHNA U3NULLIHMX cpabaTbiBaHWIM NPU BHELLHMX K3, CONPOBOKAAMOLNXCA Pa3BUTUEM KadyaHWNA.

3.4.3 MeaneHHogeNCcTBYOWME CTyneHn [3 OTCTPOEHbI OT UMK/AA KavyaHU BblAEPIKKOM BpeMEHH.
Mcnonb3osaHue BK HeobxoaMmo Ans NpeaoTBpaLLEeHNA TOXKHOTO cpabaTbiBaHWUA NPU HEMCNPABHOCTAX B
LenaAx HanpaAsKeHus.

3.4.4 Mpn HepOCTAaTOUYHOW 4YyBCTBMTE/IbHOCTU MYCKOBbIX opraHoB BK K K3 B 30He panbHero
pe3epBMpPOBaHMA, CTyNeHb, obecneunBaowasn gaibHee pe3epsmMpoBaHne, BbINOAHAETCA 6e3 KOHTPOAS OT
BK.

3.5 TokoBas otceuka (TO)

3.5.1 ®dyHKUMOHanbHaA cxema anroputma TO npeacTaBneHa Ha pucyHKe 3.6. HactpauBaemble
napameTpbl TO npuBeaeHbl B Tabanue 3.7, BXOAHbIE U BbIXOAHbIE CUTHaNbl — B Tabaumue 3.8.

BB Beog TO 1 & TO1T
iy > cp

ABBL /- noTo1k | 1T

JCBB MAX 3 TO1I> | ( [

h
e, Bnok. TO 1
N \’ NOK. l

( N
L Myck TO 1 ‘

CpabaTtbiBaHue TO 1

Y

PucyHok 3.6 — ®yHKUMOHANbHAA cxema aaroputma TO
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HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM N3MeHeHuA YMONYAHUIO | U3SMEHEHUA
CryneHb 1
Bsoa TO 1 O-™ O - Bsog TO 1
TO1I> 0,25 -250,00 10,00 0,01 YcTaBKa no ToKy cpabatbiBaHMa TO 1, A
TO1Tep 0,00 — 10,00 0,10 0,01 \1/czaBKa no BpemeHu cpabatbiBaHma TO
Tabnuua 3.8 — Jlornyeckme curHanbl TO
Tun HavmeHoBaHue o
KommeHTapui
CuUrHana CcuUrHana
no noTo1i>Y Myckosowi opran TO 1
'\0\% bnok. TO 1 bnokmposaHme TO 1
BbIXO Myck TO 1 Myck TO 1
A CpabaTtbiBaHue TO 1 CpabaTbiBaHme TO 1
Y KoapduumeHT Bo3spata He meHee 0,95

3.6 MakcMmanbHasa TokoBas 3awuta (MT3)

3.6.1 dyHKUMOHanbHaA cxema anroputma MT3 npegcTtaBneHa Ha pucyHKe 3.7. HacTpamBaemble
napameTpbl MT3 npusegeHsbl B Tabanue 3.9, BXoAHbIE N BbIXOAHbIE cUrHanbl — B Tabanue 3.10.
- Beog MT3 1

.
IAHB| 7 nomTts1l> ;
IB HB - MT3 1 Tcp .
IC HB MAX {53 MT3 1 I> ‘ - | Cpa6aTbisaHue MT3 1
)
Wu_  BnocMT3 1 }—‘
1 MT31moU ( N
L Myck no U } ‘ # l Myck MT3 1
- - .
'
\ Myck MT3 2
Beog MT3 2 i b
IAHB| /' nomT321> & J MT32 Tep .
IB HB - fLE— { CpabGatbiBanue MT3 2
ICHB MAX £33 MT321> | A N b

~

N
", Brnok. MT3 2
N U '

-

PucyHok 3.7 — ®yHKUMOHANbHAA cxema aaropntma MT3

Tabnunua 3.9 — MNapameTpbl MT3

HanmeHoBaHue Awnana3oH 3HayeHue no LWar o
KommeHTapui
YCTaBKM N3MeHeHuA YMOIYQHUIO | U3MEHEHUA
Crynenb 1
Bsog MT3 1 O-™ O - Bsog MT3 1
MT31I> 0,25 -250,00 5,00 0,01 YcTaBKa no ToKy cpabatbiBaHna MT3 1, A
MT3 1 Tep 0,00 — 60,00 0,20 0,01 SllczaBKa no spemeHu cpabatbiBaHma MT3
MT31noU O-™ O - MT3 1 c nyCKOM NO HanpAMKeHuto
CryneHb 2
Bsog MT3 2 O-™ O - Bsog MT3 2
MT3 2 I> 0,25 -250,00 5,00 0,01 YcTaBKa no TOKy cpabatbiBaHna MT3 2, A
MT3 2 Tep 0,00 — 60,00 0,20 0,01 ;/czaBKa no BpemeHu cpabatbiBaHma MT3

KUT-P-A4-CT-01 20
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Tabnunua 3.10 — Jlornyeckme curHanbl MT3

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CUrHana
no nomt311>Y Myckosoi opraH MT3 1
no mt321>Y Myckosoi opraH MT3 2
~~ bnok. MT3 1 BnokmposaHne MT3 1
Y
bnok. MT3 2 bnoknposaHmne MT3 2
Bxopn, Myckno U CurHan nycka MT3 1 no HanpAXKeHuo
Myck MT3 1 MNyck MT3 1
BbiXG CpabatbiBaHne MT3 1 CpabatbiBaHne MT3 1
A yck MT32 Myck MT3 2
CpabaTbiBaHne MT3 2 CpabatbiBaHne MT3 2
Y KoaddpuuneHT Bo3spaTa He meHee 0,95

21
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napameTpbl YMT3 npusegeHs! B Tabanue 3.11, BXoAHbIE N BbIXOAHbIE CUTHaAbI — B Tabauue 3.12.

3.7 YcKkopeHue MT3 (YMT3)

3.7.1 dyHKUMOHanbHaA cxema anroputma YMT3 npepcrtassieHa Ha pucyHKe 3.8. HacTpanBaemble

Beog YMT3
[ Myck MT3 1 } &
~ ) ‘ YMT3 Tep
| | t
[ a_ Briok. YMT3 | e § F—
:"\ PMO ) o 21

Tabnunuya 3.11 — NapameTtpbl YMT3

PucyHoK 3.8 — ®yHKUMOHaNbHAA cxema anroputma MT3/U

CpabaTtbiBanue YMT3 )

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKMU N3MeHeHuA YMONYQHUIO | U3MEHEHUA
Bsog YMT3 O-M O - Bsog YMT3
YcTaBKa No BpemeHu
YMT3 T 0,00-1,00 0,10 0,01
P cpabatbiBaHna YMT3, ¢

Tabnunua 3.12 — Jlornyeckme curHanbl YMT3

Tun HanmeHoBaHue o
KommeHTapui
CUTHanNa CUTHanNa
» PMO Pene nonoxeHua BbIK/tOYATENA — OTK/IIOYEHO
. bnok. YMT3 bnokuposaHue YMT3
Bxog | Myck MT3 1 Myck MT3 1
Bbixon, | CpabatbiBaHue YMT3 | CpabatbiBaHne YMT3

3.7.2 YMT3 BBOAMTCA Ha 1 CeKyHAY NOCse BKAOYEHUA BbIKIOYaTeNA.

KUT-P-A4-CT-01
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3.8 MyckK no HanpaxeHuio (MT3/U)

3.8.1 dyHKuMOHaNnbHan cxema anroputma MT3/U npeacrasneHa Ha pucyHke 3.9. HactpanBaembie
napametpbl MT3/U npusegeHsl B Tabauue 3.13, BXoAHble U BbIXOAHbIE CUrHanbl — B Tabauue 3.14.

UAB I~ | no MT3/U<

UBC .

UCA |MIN |3 MT3/U< |

( Myck no U ]
UAB || _/_
UgG |7~ | MO MT3/U2>
U2 €3 MT3/U2>
Beog koM6. nycka Briok. o KLH
S
§ ‘CpaGaTblsane KLI,H} I
PucyHOK 3.9 — ®yHKUMOHaNbHasA cxema anroputma MT3/U
Tabauua 3.13 — MapameTpbl MT3/U
HanmeHoBaHue Onana3oH 3HauyeHue no LWar .
KommeHTapum
YCTaBKM U3MeHeHus YMOJIYAHUIO | UBMEHEHUSA

YcTaBKa No IMHENHOMY HaNpPAXKEHUIO

MT3/U< 5-80 20 1

/ cpabatbiBaHma MT3/U, B

YcTaBKa no HanpaXeHuo obpaTHOM

MT3/U2> 5-20 5 1 nocnefoBaTenbHOCTU cpabaTbiBaHMA
MT3/U, B

BBoa Komb. nycka O-™M O - Bsog, KOMBUHMPOBaAHHOrO Nycka MT3/U
Bsog 610knposku MT3/U npwu

bnok. no KUH — -

H O-o O HeuncnpasHoctn LUH

Tabnuua 3.14 — lornyeckme curHansl MT3/U

Tun HavmeHoBaHue .
KommeHTapuun
CcuUrHana cuUrHana
no no mt3/u<? Myckosoit opraH MT3/U no ANHERHbIM HanpaXeHUAM
no mMT3/uU2>? Myckosoit opraH MT3/U no HanpsaxeHWo obpaTHOM NocienoBaTeIbHOCTH
Bxop, CpabatbiBaHue KLH HeuncnpaBHOCTb M3MEPUTENBHDBIX LLEeNen HanpaXeHnnA
Bbixog | MNyck no U CurHan nycka MT3 1 no HanpAaXKeHuo

Y KoaddpuumeHT Bo3BpaTa He Honee 1,05
2 KoadpduumeHT BozspaTta He meHee 0,95

3.8.2 MNpu BBeAEHHOM KOMBMHMpPOoBaHHOM nycke MT3/U 1 cpabaTbiBaHMM NyckoBoro opraHa «MO
MT3/U2>» npoucxoauT npuHyauTenbHoe cpabaTbiBaHMe nyckoBoro opraHa «MO MT3/U<», uto
obecneumBaeT 60/bLLUYIO YYBCTBUTENbHOCTb GYHKUUM NPU CUMMETPUYHBIX K3.

3.8.3 MporpammHbiMm Kaodom «Bnok. no KUH» Bbibupaetca pexum pabotbl MT3/U npwu
HEeNCNPaBHOCTU M3MePUTEIbHBIX Lenei HanpsaxeHus. MNpu BbiIBEAEHHOM NPOrPaMMHOM KOYEe MYCK Mo
Hanpsa)eHuto BbiBoAUTCA, MHaue MT3/U 6aokupyeTca.
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3.9 3awuTa oT Ayrosbix 3amblKaHuii (343)

3.9.1 dyHKUMOHanbHaA cxema anroputma 33 npeacraBneHa Ha pucyHke 3.10. HacTtpamBaemble
napameTpsbl 313 npueeaeHsl B Tabauue 3.15, BxogHble W BbIXOAHbIE CUTHabl — B Tabauue 3.16.

IAHB| /| nosp3i> 21
IB HB . ’ Myck 303
ICHB|MAX|C:  3031> | ‘ L s
303 no 3U0 ( KoHTp. Toka gna 303
Mo 343 3U0> — "
3U0 U— A
L 3U0 53 313 3U0> | &
s A

| CpabartsiaHue 33
. ,/
p N [ t5 c HJ B N
’\’\‘ Otkn. ot 303 \ (B [ HeucnpasHocTb 343
S ~

.

PucyHok 3.10 — ®yHKUMOHANbHAA cxema aaroputma 3413

Tabnunua 3.15 — NMNapameTtpbl 343

HanmeHoBaHue Awnana3oH 3HayeHue no LWar o
KommeHTapum
YCTaBKMU N3MeHeHuA YMOJIYAHUIO | U3MEHEeHMA
343 1> 0,25 -250,00 5,00 0,01 YcTaBKa no Toky cpabartbiBaHma 343, A
YcTaBKa N0 HAMNPAXKEHWUIO HY1€BOA
343 3U0> 5-60 10 1 nocneaoBaTebHOCTU cpabaTbiBaHUA
343,B
3713 o 3U0 O-M 0 i BBOA, KOHTPO/IA HaNpPAXKEHMA Hy1eBOM
nocnegosaTenbHocTn ana 343
KOHTp. TOKa ana O0-© 0 ) BBOA KOHTPO/Ist TOKA Ans cpabaTtbiBaHMA
343 343
Tabnunua 3.16 — Jlornyeckue curHanol 343
Tun HanmeHoBaHue .
KommeHTapuun
CUrHana CUrHana
no nosasi>Y MyckoBown opraH 313 no ToKy
no 343 3uo>Y Myckosown opraH 313 No HanpAXeHWI0 HY/1IeBON NOCNe0BaTEIbHOCTH
’\’\ OTkn. ot 343 CurHan oTkatoyeHma ot 343
Myck 343 CurHan nycka 343 no Toky / Hanps»eHuto 3U0
Bbixog | CpabaTtbiBaHue 313 CpabatbiBaHue 343
HeucnpasHoctb 343 HeucnpasHocTb 3113
Y KosddpuumeHT Bo3spaTa He meHee 0,95
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3.10 3awwmTa ot neperpy3ku (3M)

3.10.1 ®dyHKuMOHanbHaA cxema aaropmutma 3l npeacraBneHa Ha pucyHke 3.11. HactpanBaemble
napameTpbl 31 npuseaeHsbl B Tabauue 3.17, BXogHble U BbIXOAHble CUrHanbl — B Tabauue 3.18.

IA BB

B BB %

\.

noasnti>
IC BB MAX[S3 311> |

Beog 3 1
Az &

3M1 Tep

fJ

CpabatbiBanue 3011

]

r\’\‘ Bnok. 31 1 ‘
[ Myck 3M 1
- Beog 3M 2
:g gg }77 -| nosnak W 3 2 saBucumast 3%1-@ >1
IC BB|MAX|S2 3n21> >J T A CpaGaTbisatue 312
., Briok, 312 }—r B 3M2N,3M2K
N \‘ J > ‘l\\él‘
( Myck 3M 2
PucyHok 3.11 — ®yHKUMOHANbHAA cxema anaropmtma 301
Tabaunya 3.17 — NapameTpbl 301
HanmeHoBaHue Onana3oH 3HauyeHue no LWar .
KommeHTapum
YCTaBKMU N3MeHeHuA YMOJIYAHUIO | U3MEHEeHMA
MepBas cTyneHb 3aWuTbl OT Neperpysku
Beog 31 O-o O - Beog nepsoit ctynenu 31
311> 0,25 — 200,00 3,00 0,01 YcTaBKa No TOKy cpabaTblBaHWA NepBoi
ctynenm 31, A
3M1Tep 1,00 — 300,00 10,00 0,01 yCTaBK:':\ no BpeMeHu cpabaTbiBaHMA
nepsoit ctynenu 30, c
BTopas cTyneHb 3awWuThl OT NEeperpysKu
Bsog, 3 2 O-o O - Beog BTOpO# cTyneHu 31
302 1> 0,25 — 200,00 3,00 0,01 YcTaBKa no TOKy cpabaTbiBaHWA BTOPOA
ctynenmn 31, A
3N 2 Tep 1,00 — 300,00 10,00 0,01 VCTaBKva no BpeMeHu cpabaTbiBaHMA
BTOpOW cTyneHu 3M, c
30 2 saBrCHMas O-® 0O i Bbibop 3aBMCcMMON BpeMFlTOVI-(OBOM
XapPaKTePUCTUKKU oA BTOPOM cTyneHu 3M1
312 K 0,050 — 1,000 0,050 0,001 Koaddpnument BpemeHvl BPEMATOKOBOWM
XapaKTePUCTUKM BTOPOM cTyneHu 31

Tabnuua 3.18 — lornyeckme curHasnbi 30

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CUrHana
no nosniisv Myckosoi oprax 3M 1
nosn2i> Myckosoit opra 3M 2
“» bnok.3M 1 bnokunposaHue 31 1
N
bnok. 3I1 2 bnokuposaHue 31 2
Myck 3N 1 Myck 3M 1
Bbixo Myck 3N 2 Myck 30 2
A CpabatbiBaHue 3M 1 CpabatbiBaHue 3M 1
CpabaTtbiBaHue 3 2 CpabaTtbiBaHue 3 2

Y KoaddpunumeHT Bo3BpaTa He MmeHee 0,95
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3.10.2 B ycTpoiicTBe NnpeaycMOTpeHO ABe cTyneHu 3M1.

3.10.3 MepBana cTyneHb BbINOJHEHA C HE3ABUCMMOW BblAEPMKKOM BpemMeHM, BTopasa cTyneHb 31
BbINO/IHEHA C BO3MOXHOCTbIO CpabaTbiBaHMA MO HE3aBUCMMOM WAM 3aBUCMMOM BPEMATOKOBOM
XapaKTepucTuke. B yctpolictee peanrsoBaHa Ype3Bbl4alHO MHBEPCHAA BPEMATOKOBAA XapaKTEPUCTMKA:

(I/IHYCK )2 -1 ’
roe K — koadoduumeHT BpemeHun (yctaBka «3MM 2 K»), ¢;
| — MaKCMManbHbIN U3 PasHbIX TOKOB, A;
Inyck — TOK NycKa 3awmTbl (ycTaBKa «3M 2 [>»), A.
MakcMmanbHoe Bpems cpabaTtbiBaHMAa 31 2 ¢ 3aBMCMMOM BPEMATOKOBOM XapaKTepPUCTUKOM
coctasnaet 180 MUHYT.

3.11 TennoBaa moaenb reHepatopa(TM)

3.11.1 dyHKUMOHaNbHAA cxema aaroputma TM npeactasieHa Ha pucyHke 3.12. Hactpamsaemble
napameTpbl TM npuseneHbl B Tabanye 3.19, BxoaHble U BbIXogHble curHanbl TM — B Tabaumue 3.20.

p ~ Beog TM
IA BB tjf MOTMEcuH ——— ———— & - N
IB BB |- ’ CurHanuaa ™

- | uma
ICBB| E [o5 TMEcumH O N J
P Beog TM —

:g« gg ]/‘, Mo T™M EoTkn & Beog TM Ha oTkn. ( N
' . o] ™
ICBB| E [ T™ Eorkn | o ‘ TiqoneRne y

~ Beog TM —
IA BB -/~ NO TM E6rok ~ & Bsog TM Ha 6Grok. Bk, - ~
IB BB - = | TM Bnok. Bkn.
ICBB| E |53 TM E6nok Lo \ y
L TM EB 6ok | E—
r;\. Y
L \‘ Bnok. TM J}i
PucyHok 3.12 — ®yHKUMOHaNbHaA cxema anroputma TM
Tabnuua 3.19 — NMapameTtpbl TM
HanmeHoBaHue Awnana3oH 3HayeHue no LWar o
KommeHTapui
YCTaBKMU N3MeHeHuA YMO/IYaHUIO | U3MEHEHUA
Beoa T™M O-™ O - BBof, Tenn08oi moaenm
KoadduumneHT npnseseHna Toka
T™ K2 0,0-6,0 2,0 0,1 PpuLenT npuses
obpaTHOM nocnenoBaTENbHOCTH
MNMocToAaHHaA BpemeHu Harpesa
TM THarp. 1-600 10 1 P P
reHepaTopa, MUH
MocToAHHAA BpeMEHM OXNaXKAEHUA
T™ Tox. 1- 600 10 1 P A
OCTAHOBJ/IEHHOrO reHepaTopa, MMUH
YcTaBKa No YPOBHIO OTHOCUTE/IBHOTO
TM EcurH 0-300 121 1 Harpesa ctyneHu TM, gencreyoLiei Ha
CUTHAN3aLMIo
BBog, AencTBMs Ten10BoM 3almUTbl HA
Bsog, TM Ha oTKA. O-™ O - A =
OTK/OYEHMeE BbIK/toYaTe A
YcTaBKa No yPOBHIO OTHOCUTE/IbHOTO
TM EoTkn 0-300 225 1 Harpesa ctyneHu TM, gencreytoLiei Ha
OTKAlOYEHMe
Bsoa TM Ha 6/10K. O0- O BBoa AencTeuA Ten10BOM 3aluUThI Ha
BK/. 6/10KMPOBAHMNE BKNOYEHMSA
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MpopgonxeHne Tabanubl 3.19

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKU NU3MeHeHun YMONIYAHUIO | U3MEHEHUA
YcTaBKa Mo YPOBHIO OTHOCUTE/IbHOTO
HarpeBsa cTtyneHn TM, gelicTeytollel Ha
TM E6n10K 0-300 121 1 pesa cTy s ACUCTBYIOW
610KMpPOBaHNE ONEPATUBHOIO
BK/IIOYEHUS
YcTaBKa Mo YpOBHIO OTHOCUTE/IbHOTO
HarpeBsa ctyneHn TM, gelicTeytlollel Ha
TM Es 610K 0-100 25 1 pesa cry , AGUCTBYIOW
BO3BpaT 6/IOKMPOBKM OMNEepaTUBHOIO
BK/HOYEHUSA
Tabnuua 3.20 — Jlornyeckne curHanbl TM
Tun HanmeHoBaHue N
KommeHTapum
CcurHana CurHana
MO TM EcurH MycKoBOW OopraH TeN10B0OM1 3aLUTbl, AENCTBYIOLLMIN HA CUTHAIM3ALUIO
no MO TM EoTkn MycKoBOW OpraH Ten10BOM 3alMTbl, AENCTBYIOLNIM Ha OTK/IIOYEHNE
MycKoBOW opraH Ten10BOM 3aLMTbl, AENCTBYIOLWNIM Ha BIOKMpOBaHMe
MO TM E610K y P HUMTE), AnCTBY 10 P
OMepaTUBHOIO BKAKOYEHUSA
’\'\ bnok. T™M bnokuposaHne TM
CurHanusaumsa TM CpabaTbiBaHWe TENAOBOM 3aLWMTbl HA CUTHAN3ALMIO
Bbixoz, OTKntoveHmne TM CpabaTtbiBaHMeE TENI0BOM 3aWMTbl Ha OTKOYEHME
CpabaTtbiBaHWe TENA0BOM 3aWMTbl Ha 6/IOKMPOBAHWE ONEepPaTUBHOIO
TM Bbnok. BKA. P W P P
BK/IlOYEHUA

3.11.2 B ycTponcTBe peannsoBaHa 3almuTa OT Neperpysku ¢ MCNOb30BaHMEM TENNOBON MOAeN
reHepaTtopa.

3.11.3 OTHocUTeNbHbIN  HarpeB E xapakTepusyer Temnepatypy reHepaTopa. YpOBeHb
OTHOCUTenbHOro Harpesa E = 100 % cooTBeTCTBYeT TemnepaType reHepaTopa Npu NpPoAO/IKUTENbHON
paboTe reHepaTtopa C HOMUHANIbHbIM TOKOM.

3.11.4 OTHOCMTENbHbLIA HArpes Npu NPOAOKUTENbHON paboTe € TOKAaMM, OTAMYHbIMWU OT
HOMWHANbHOrO onpegenseTca no opmyne

2

1, Ky 3.7
E= (3 )-100% (3.7)

HOM

rae |, — 9SKBMBANEHTHbIN TOK reHepaTopa, %;
K+ — KoadpdpuumeHT TpaHchopmauum TT;
l,om— HOMUWHANbHbI NEPBUYHbBIN TOK reHepaTopa (ycTaBKa «leH. [Hom), A.
3.11.5 PacyeT 3KBMBAJIEHTHOrO TOKa BbINOAHAETCA Mo dopmyne:

l,= /Ifb +Ky - 13 (3.8)

rae |y — AencTBylOlLee 3HaUYEHNE MAKCUMabHOTO 13 Ga3HbIX TOKOB, A;
K, — KoapdMUMEHT NpuBeaeHMA TOKa 0bpaTHOM NOCNeA0BaTENbHOCTH, 3a4AETCA YCTAaBKOM «TM K2»;
|, — AelcTBytOLLEE 3HAYEHME TOKA 06PaTHOM Nocnen0BaTeNbHOCTH, A.
3.11.6 PacuyeT OTHOCMTENBHOIO Harpesa Npu BKAOYEHHOM reHepaTope BbINoAHAETCA No popmyne:

I, - K\ Lt ot 29
E(t) = ( 3 TT) 1-e THarp -100 % + E(to) .e THarp ( )

HOM

roe |, — 9KBMBANEHTHbIN TOK reHepaTtopa, %;
K — Ko3dduumeHT TpaHcdopmaumn TT;
l,om— HOMUWHANbHbI NEePBUYHbIN TOK reHepaTopa (ycTaBKa «leH. [Hom), A.

27 KUT-P-A4-Cr-01



SKMT

TPBH.656122.001-32.02 P31

Tyarp — NOCTOSHHAA BPEMEHW Harpesa, c;
E(ty) — OTHOCKTENbHBIM Harpes B Ha4asibHbI MOMEHT, C KOTOPOro paccmaTpuBaeTca npouecc, %.
3.11.7 PacyeT OTHOCUTENBHOrO HarpeeBa NpPU OTKAOYEHHOM reHepaTope BbINOJHAETCA MO

dopmyne:
t

E(t) = E(to) - € o

(3.10)

roe E(ty) — oTHOCUTENbHbIW HAarpeB B HAYa/lbHbIA MOMEHT, C KOTOPOro paccMaTpuBaeTcA npouecc, %;
Toxn — MOCTOAHHAA BPEMEHM OXNaXKAEHUA NPU OCTaHOBJEHHOM reHepaTope, C.

3.11.8 N'eHepaToOp CYMTAELTCA OTKAKOYEHHbIM NPU HaANYUK curHana «PMO» nam oTcyTCTBUM TOKA.

3.11.9 NMpeaycmoTpeHo ABe cTyneHu 3awmTbl. OaHa CTyneHb AeNCTBYyeT Ha CUrHaAn3auuto, BTopas
Ha OTKNOYEeHMe.

3.11.10 NpepycmotpeHo GoOpmMMpPOBaAHME CUrHaNa 3anpeta OMNepaTMBHOrO BK/IOYEHMA Npu
OTHOCUTEeNIbHOM Harpese 6onbwe «TM E6nok». Mocne 3TOro onepaTMBHOE BKAOYEHUE BO3MOMKHO MpU
OCTbIBaHWK reHepaTopa A0 «TM EB 610K».

3.12 ToKoBas 3awmTta obpaTtHOIt nocnegoBatenbHocTu (T300M)

3.12.1 dyHKUMOHanbHaA cxema anroputma T30l npeactaBneHa Ha  pucyHke  3.13.
HactpamBaemsbie napametpbl T300N npuseaeHbl B Tabamue 3.21, BXOAHbIE U BbIXOAHbIE CUTHaNbl — B
Tabnnue 3.22.

5 Bsop T30M 1o 12

IAHB|_/_

‘IB He| ':'D Teont 2 T30M 1 Tep .

IC HB|28BHou £53 T3OM 1 12> & ] © Cpabateisarive T30M 1 |
- -~ Beog T30M 1 no 12/ \ /

IAHBI| " noT30n 11211> - ;

IB HB|- | _ : N

IC HB| 12/11 @TSOI‘I 1121113 L Myck T30MM 1 )

l-\.\‘ Bnok. T30 1

)

. Bsoa T30 2
IAHB|L f Mo T3on 212 -

& T30M 2 Tep .
IBHB|= J
IC HB| 24810u % T30M 2 12>) \‘ { El [ CpabGatbisanue T300M 2 J

P’k‘ Brok. T30M2 [ MyckT30M2 |
IAHB|| Beon TEOM 3 & T30M3A

‘ | \.
B HB |"/ m I\ [ CpaGarbisasme T30M 3 |
|IC HB|2HBHon|£53 T3OM 3 12> - ‘ =) L )
["’.‘" Brox. T3OM3 | [ MykT30M3 |

PucyHok 3.13 — dyHKUMOHaNbHAA cxema anroputma T30
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Tabaunua 3.21 — NapameTtpbl T30M

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO | NU3SMEHEHUA
MNepBasn ctyneHb T30M
Beos T30M 1 1o 12 O-® O i Bsog T300M 1 no Toky ob6paTHOM
nocnenoBaTeNbHOCTH
Beog T30M 1 no Beog T300M 1 no koappuumneHTy
O- O - .
12/11 obpaTHOM NocneaoBaTeIbHOCTH
YcTaBKa no ToKy obpaTHOM
T30M 112> 0,20-20,00 1,00 0,01 nocnefoBaTenbHOCTU cpabaTbiBaHMA
T30M1, A
YcTtaBKa no KoaddpuumeHTy obpatHom
T30N112/11> 0,05-0,80 0,20 0,01 nocneaoBaTeNbHOCTU cpabaTbiBaHMA
T30M 1
YcTaBKa no BpemeHu cpabaTtbiBaHKS
T30M 1 Tcp 0,10-20,00 1,00 0,01 T30M 1, c
Bropas cryneHb T30
Bsog T30M 2 O-™ O - Bsog, BTOpoOM cTyneHu T30M
73002 12> 0,25 — 200,00 3,00 0,01 YcTaBKa no TOKy cpabaTtbiBaHWS BTOPOA
ctynenun T30M, A
YcTaBKa no BpemeHu cpabaTtbiBaHUS
T30M 2 Tcp 0,10-20,00 1,00 0,01 T30M2, ¢
Tpetba cryneHb T300M
Bsog T30M 3 O-™ O - Beog, TpeTbeli cTyneHn T30M
73003 12> 0,25 — 200,00 3,00 0,01 YcTaBKa no TOKy cpabaTtbiBaHWUA TPETbEN
ctynenun T30M1, A
T30M3 A 1,00 - 100,00 5,00 0,01 KoadpodumumneHnt BpEMeHMvaEMﬂTOKOBOVI
XapaKTepPUCTUKN TpeTbelt cTyneHun T30IM

Tabnunua 3.22 — lornyeckme curHanbsl T30

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CUrHana
noT3on1i2>Y MyckoBow opraH nepsoi ctyneHn T30M
no no T3on1i12/11>Y MyckoBow opraH no KoadpuumeHTy nepsoi ctyneHm T30M
no T3on2 12>Y MycKkoBow opraH BTopoi ctynenun T30M
no T3on 3 12>Y MycKkoBow opraH TpeTben ctyneHun T30IM
bnok. T30MM 1 bnokumposanue T30 1
'\'\ Bnok. T300 2 BnokunposaHue T30I 2
bnok. T30M 3 bnokumposaHue T30 3
Myck T30M 1 Myck T30M 1
CpabaTbiBaHne T30M 1 | CpabaTbiBaHne T30M 1
Bbixoz, Myck T30MM 2 Myck T300M 2
CpabaTbiBaHne T30M 2 | CpabaTbiBaHne T30 2
Myck T30M 3 Myck T300M 3
CpabaTtbiBaHne T30M 3 | CpabaTbiBaHne T30MM 3
Y KoaddpunumeHT Bo3BpaTa He MmeHee 0,95

3.12.2 B ycTpoiicTBe NpeaycMmoTpeHo Tpu ctynenun T30IM.

3.12.3 MepBana n BTOpaA CTyNeHW BbINOJIHEHbI C HE33aBUCMMOM BbIAEPKKON BPEMEHU, TPeTbA
CTyNneHb — C 3aBUCMMOM BPEMATOKOBOW XapaKTEPUCTMKE. 3aBMCMMAn BPEMATOKOBAA XapaKTepUCTUKA
TpeTben cTyneHu 3agaHa Gopmynon:
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A
t= ——— (3.11)

(£5)
IHOM
roe A — koappuumneHT BpemeHu (yctaBka «T30MM 3 A»), ¢;
I,— BTOpMYHOE 3HaYeHne ToKa 0b6paTHOM NocnefoBaTENbHOCTH, A;
K — Ko3ddueHT TpaHchopmaumm TT;
l,om— HOMUWHANbHbI NEPBUYHbIN TOK reHepaTopa (ycTaBKka «leH. lHom), A.

3.13 KoHTponb usmeputenovHbix uenei Toka (KUT)

3.13.1 dyHKuMoHanbHadA cxema KUT npeactasneHa Ha pucyHKe 3.14. Hactpansaemble napameTpsl
KUT npuBeaeHbl B Tabaunue 3.23, BXOAHbIE M BbIXOAHbIE CUTHAAbl — B Tabanue 3.24.

il ®a3aC =1

[ Paza B ) .
- . - BeoaKUT 001c baza A : ‘ CpabBarsiganve KUT |
IA pudp // no KLI,T A — :E_/Iil: S i /
IA TopM 3 —R

; ; M

IABB| / | moKkuTAl> &
‘ - noku 003¢ 001¢c & | 21
1A HB| MIN [:5:02 037 anp s, m—, r-_/’

- > AL LA B
[ noparia> |- &
CBpoc curHanuaaumm ‘

J

PucyHok 3.14 — dyHKUMOHaNbHAA cxema anroputma KUT

Tabnuua 3.23 — NapameTpbl KUT

HanmeHoBaHue dwvana3oH 3Ha4yeHune no LWar .
KommeHTapun
YCTaBKU NU3MeHeHuA YMONYAHUIO | U3MEHEeHUA
Bsog, KUT O-™ O - Bsog KUT
Tabnunua 3.24 — Jlornyeckme curHanol KUT
Tun HavmeHoBaHue .
KommeHTapuun
cuUrHana cuUrHana
Mo KUT A MyckoBoi opraH KUT, dukcupytowmii obpbiB dasbl KOHTYpa A
no KUT B MyckoBoit opraH KUT, dukcupytowmii o6pbiB ¢hasbl KOHTypa B
no Nno KUT C MyckoBoi opraH KUT, dukcupytowmii o6pbiB ¢pasbl KoHTypa C
Nno KUT A I> Myckoso opraH KUT, dUKcUpyoWmit Hannume BCeX TOKOB KOHTYpa A
Mo KUt B I> MyckoBoi opraH KUT, GpMKcUpyoWwnii Hannume BCeX TOKOB KOHTYpa B
no Kurt C I> MyckoBoi opraH KUT, dpMKcUpytowmii Hannume Bcex TOKOB KOHTYpa C
no A43r I1A> Myckosoi opran A3l no ¢ase A
Bxoga no A3r B> MyckoBoi opraH 43I no ¢ase B
no A3sric> MyckoBoi opraH 43I no ¢ase C
C6poc curHanunsaumm C6poc curHanmsaumm
Bbixog | CpabatbiBaHue KUT HeuncnpaBHOCTb M3MepUTENbHbIX Lienel TOKa

3.13.2 dyHKuma KUT cpabaTtbiBaeT Npu BbIABAEHUMN Nepexosa U3 Harpy3o4YHoOro pexxMma B pexxmm
0bpbiBa Ha OocHOBe aHanM3a anddepeHLNanbHOro Toka M TOKa TOPMOXKeHUA. Mpu TOKe TOPMOXKEHUSA
Bbiwe 1,5 IHom KUT 6n10Kkunpyetca. B cnyyae, ecnm nocne cpabatbiBaHna KUT ncyuesHOBEHMA TOKa OAHOM
13 a3 KoHTypa AnddepeHuManbHOM 3aLWMTbl HE NPOUCXOANT, Npouncxoant copoc KUT.
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3.13.3 CpabaTtbiBaHue KL T 3anomuHaeTcs, cOpoc ocyecTBAAeTCA KBUTUPOBAHMEM CUTHAIN3aLNM
npu ycnoBmm otcyTcTBus cpabatbiBaHuna MO anddepeHumManbHOM 3aLLNTHI.

3.13.4 AnropuTm 4yBCTBUTE/IEH K 0OpbIBaM B LLEMsX TOKA NPU TOKax CTOPOH aAnddepeHumanbHoM
3awmTbl He meHee 0,5-« 43l |land.Hay.». Mpu Tokax meHee 0,5-« A3l |land.Hau.» KUT He cpabaTbiBaeT.

3.13.5 KUT geiictByeT Ha 6aokmposaHune O3 n npeaynpeamtenbHyo CUrHaAN3auUmio.

3.14 3awmTa ot 0ogHOoPa3HbIX 3aMblKaHU Ha 3emato (3033)

3.14.1 dyHKUMOHanbHaA cxema anroputma 3033 npepctaBseHa Ha  pucyHKke  3.15.
HactpanBaembie napametpbl 3033 npuBegeHbl B Tabnuue 3.25, BXxoAHble U BbIXOAHbIE CUTHA/Abl — B
Tabnnue 3.26.

. ™y
s |/ |10 3033 30> & Hewanpasn. 3033
| |soru/F: 30833105 | '
&
) Hanpaen. 3033
310 171" MO PHM HN -
3U0 ke N
Pnp. [{55 3033 dmy i E
L 3033 daoHsl | 21 | Myck 3033
30 |- ho 3033 310ad & 3033Ts 3033 Tcp
U0 = — 1 &| 3033n0 aKT. cocT. } &)
3102k ;3033 3l0akt) | Cpabarbisanve 3033
— . J
-/~ N0 3033 310sr! & 3033 no Br

310

B [£53 3033 3108r]

|;",L‘ Brok. 3033 )—

Kontp. 3U0 8 3033 B

Myck 3033 3U0
-/~ 1No 3033 3U0 ) & Beoa 3033 3up3033 3U0 Te 3033 3U0 Tep
{SUO = — ‘ ¢ A 7 . — ju—— 4 & - -
3U0 |55 3033 3U0>) ’—C | CpaGaTuisarue 3033 3U0 |
[ﬂ’\‘ Briok. 3033 3U0 j
© Myck3033310p |
: Beoa 3033 310 ;
IABB _/ Mo 3033 310 & 3033 3I0p Ts 3033 310p Tep
B BB |2 - P s T & .
_‘|C BB| 310 [¢5¢3033 3/0p> C ‘ l l | CpaGatsiaime 3033 310p |
|“'t Briok. 3033 310p 1 . g
( N
L Mycks33
J
’ /- N0 pe3330> & Baoa Js33 [1833 Tcp .
30 |=—— T . b ( CpabarTbisaHue [1833
. |50my 3 1s33 310> ! L
IS ™
. ‘ (
N Q\' Brok. 133 J

PucyHok 3.15 — dyHKUMOHaNnbHaA cxema anroputma 3033
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Tabnunua 3.25 — MNapameTpbl 3033

HanmeHoBaHue Awnana3oH 3Ha4yeHue no War .
KommeHTapum
YCTaBKM N3MeHeHuA YMONYAHUIO | U3MEHEHUA
Hewanpasn. 3033 O0-® O i Bsog HeHanpasneHHon 3033 NO OCHOBHOW
rapmoHuke 310
3033 310> 0,010-4,000 0,050 0,001 YcTaBKa No 0CHOBHoOM rapmoHuKe 310, A
Hanpasn. 3033 O-™ O - BBog HanpaBneHHo 3033
YcTaBKa yria MakcMmanbHoM
3033 dmy Or ;1188%/3'0 90 1 YyyBCTBUTENBHOCTM PHM HyneBol
nocnefoBaTebHOCTH, Ip
3033 G30Hbl 0T 60 10 180 180 1 LIpuHa 30Hb! xapakTepucTuki
cpabaTbiBaHMA HanpasaeHHol 3033, rp
3033 no akr. Bsoa 3033 no akTMBHOM coCTaBAsAOLLEN
O-o O -
COCT. Toka 310
3033 310aKT. 0,010 — 4,000 0,050 0,001 ;llc(')razxa No aKTUBHOW COCTaB/AIOLLLEN TOKA
3033 no Bl O0-™ 0 i _;B,E)OA 3033 no BbICWNM rAPMOHUKaM TOKa
3033 3108r 0,010 — 4,000 0,050 0,001 ZCTaBKa Nno BbICLUMM rapMoHUKam ToKa 310,
BBOA, KOHTPO/IA HAIMYMA HaNpPAXKeHUA
:g;;pIéFBUO 8 O-™ O - HyneBol nocnegosatenbHocTn B 3033 no
BbICLUMM FrapMOHUKam
3033 Tep 0,10 — 20,00 1,00 0,01 YcTaBKa No BpeMeHu cpabatbiBaHMA
3033, c
3033 Ts 0,00 = 1,00 0,00 0,01 YcTaBKa No BpeMeHun noaxeaTta nycka
3033, c
Bsog 3033 3U0 O-o 0 i Beog 3033 no HanpAXeHWo Hynesoun
nocnesoBaTeNbHOCTU
YcTaBKa Mo HanpAXeHUto cpabaTbiBaHUSA
3033 3U0> 5-60 10 1 3033, B
3033 3U0 Tep 0,10 — 20,00 1,00 0,01 YcTaBKa no BpemeHu cpabatbiBaHusa 3033
no 3U0, c
3033 3U0 Ts 0,00 — 1,00 0,00 0,01 YcTaBKa no BpemeHun nogxsarta nycka 3033
no 3U0, c
Beog /1633 O-® O i BBoA 3aWMTbl OT ABOMHbIX 3aMblKaHUI Ha
3eM10
YcTaBKa Mo TOKy Hy/1eBOW
833 310> 0,010-4,000 3,000 0,001 NnocneA0BaTe/IbHOCTU 3aLMTbl OT ABOMHbIX
3aMblKaHMI Ha 3emto, A
YcTaBKa no BpemeHu cpabaTtbiBaHmA
B33 Tcp 0,00 -20,00 0,00 0,01 3alLUNUTbI OT ABOMHbIX 3aMbIKaHUIN Ha
3emio, C
B "
Beos 3033 310p O-o 0 i 80oA 3033 no pacyeTHOMY TOKY Hy/1eBOM
nocnefoBaTe/IbHOCTH

KUT-P-A4-CT-01
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MpoaonxeHue Tabanuybl 3.25

HanmeHoBaHue Awnana3oH 3HayeHue no LWar "
KommeHTapum
YCTaBKM M3MEHEHNA YMOJIYAHUIO | U3MEHEHUA
3033 310p> 0,25 — 10,00 0,25 0,01 YcTaBKa No pacyeTHOMY TOKY Hy/1eBOM
nocnepgoBatenbHoctn 3033, A
YcTaBKka no BpemeHu cpabatbiBaHua 3033
3033 310p Tcp 0,00 - 20,00 1,00 0,01 Mo pPac4E€THOMY TOKY Hy/ieBOW
nocnenoBaTeIbHOCTH, C
YcTaBKa no BpemeHu noaxsarta nycka 3033
3033 310p Ts 0,00-1,00 0,00 0,01 Mo pPac4E€THOMY TOKY Hy/ieBOW
nocnenoBaTeIbHOCTH, C

Tabnuua 3.26 — Jlornyeckune curHansl 3033

Tun HavmeHoBaHue o
KommeHTapum
CUrHana CUrHana

no 3033 310>Y MyckoBown opraH 3033 no ocHoBHOM rapmoHuKke 310
MO PHM HIM MycKoBOW OpraH MOLLLHOCTM HY/IEBOI NOC/IeA0BaTE/IbHOCTU
Mo 3033 3l0akt? MyckoBon opraH 3033 no aKTUBHOM cocTaBAasAtoLen ToKa 310
Mo 3033 310sr? MyckoBon opraH 3033 no BbICWIMM rapMOHMKam TokKa 310

no no 3033 3U0>Y MyckoBon opraH 3033 no ocHoBHOM rapmoHuKke 3U0
M0 3033 310p>1 MyckoBon opraH 3033 No OCHOBHOM rapMOHUKe PacYeTHOro TOKa Hy/1eBom

nocneaoBaTeNbHOCTH
MO 1833 3105Y HyCKOB?ﬁ OpraH 3aLnTbl OT ABOMHbIX 3aMbIKaHUI Ha 3€MJTIO MO TOKY
HYyJIEBOM NOCNEA0BATE/IbHOCTH

bnok. 3033 bnoknposanume 3033

o bnok. 3033 3U0 bnokunposanme 3033 3U0

X Bnok. 3033 310p bnokunposanme 3033 310p
bnok. 133 BnokupoBaHMe 3aWmTbl OT ABOMHbBIX 3aMbIKAHWUI Ha 3eMt0
Myck 3033 Myck 3033
CpabaTbiBaHue 3033 CpabaTbiBaHue 3033
Myck 3033 3U0 Myck curHanunsaumm Hanmuma Hanpsaxxenuma 3U0
gzzﬁaTblsaHme 3033 CpabaTbiBaHWe CUTHANAN3ALMN Haanuma HanpaxxeHma 3U0
Bbixoa | MNyck 3033 3I0p Myck 3033 no pacyeTHOMY TOKY HyN€BOM NOCeA0BaTE/IbHOCTH
CpabaTbiBaHne 3033 .
310p CpabatbiBaHne 3033 o pacyeTHOMY TOKY HY/IEBON NOCAe[0BaTeNbHOCTH
Myck 833 MycK 3aLWnTbl OT ABOMHbIX 3aMbIKaHWI Ha 3eMtO
CpabatbiBaHue 1833 CpabaTbiBaHWe 3aWMTbl OT ABOMHbIX 3aMbIKaHUI Ha 3eMJII0
CpabatbiBaHue 1833 CpabaTbiBaHWe 3aWMTbl OT ABOMHbIX 3aMbIKaHUI Ha 3eMJTI0
3.14.2 B ceTaAx C U30/IMPOBAHHON HENTPANbIO NMPUMEHAIOT HEeHanpas/eHHyto 3awmTty oT 033. B
CNyyanx, Koraa HeHanpas/ieHHaa 3aluTa He obecneynmBaeT YyBCTBUTE/NIbHOCTb MPUMEHAIOT

Hanpas/eHHyto 3awmTy. Auarpamma cpabatbiBaHma PHM HyneBol nocnenoBaTe/ibHOCTU NPpUBEAEHA Ha
pucyHKe 3.16.
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30Ha
cpabaTtbiBaHns PHM
+3033 ®my
3l
30333 ®30HbI _go
2
&7
10°

PucyHok 3.16 — narpamma cpabaTbiBaHWUA pesie HanpaBieHUA MOLWHOCTN HyneBOM
nocnenoBaTeIbHOCTU
3.14.3 B ceTAx C HEMUTPANbIO, 3a3EMNEHHOM Yepes pe3ncTop, NPUMEHAETCA 3aLMTa, pearmpyoLas
Ha aKTMBHYIO cocTaBaAloLyo ToKa 033. XapakTepuctuka cpabatbiBaHUA pesie aKTUBHOMO TOKA HYNEBOM
nocnenoBaTeNbHOCTM NpMBeAEeHa Ha pUCyHKe 3.17.

4 3Ug

D
310/

3lo

.\30Ha cpabaTtbiBaHWA

PucyHok 3.17 — lnarpamma cpabatbiBaHUS pene akTUBHOIO TOKa HY/1IeBOM NOC/eA0BaTENbHOCTH

3.14.4 B ceTAX C KOMNEHCUPOBAHHOM HENTPA/IbIO 3alLMTa, PearMpyoLwan Ha COCTaBNAIOLLYO TOKa
3ambIKaHUA Ha 3emnto 50 'y, HenpumeHuma, nostomy npegycmoTtpeHa 3033 No BbICLLIMM rapMOHUYECKUM
cocTtasnsawowmm 150-1200 l'u. MyckoBoM opraH 3alnTbl He pearnpyeT Ha cocTasnatowme ot 0 go 50 Mu.

3.14.5 B ycTpoiicTBE NpeAyCMOTPEHa HECENEKTUBHAA CUrHaAM3auMA 3aMblKaHUI Ha 3emito,
pearnpyrowLas Ha OCHOBHYO rapMoOHMUKY HanpaxkeHma 3UO.

3.14.6 Mpwn oTCyTCTBUM Ha oTxoaswen AvHum TTHM (Hanpumep, Ha BO3AYLWHbIX JIMHUAX)
npeaycMoTpeHa BO3MOXHOCTb pPaboTbl BTOPOM CTYMEHM 3almnTbl MO PACYETHOMY TOKY HY/1IeBOM
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%;EQMT

nocneposatenbHocTU. Pabota No pacyeTHOMY TOKY HY/IeBOM NOCAeA0BaTe/IbHOCTM HEMPUMEHMMA NPU
cxeme noAkatoueHus ¢ gsyma TT (cm. pucyHoK 1.1 6)).
3.14.7 Ana npepoTBpalLeHMA OTKasa 3aWMTbl MPU NepeMeLlatonXCca 3aMblKaHUAX ana obenx

CTyNeHen 3aWmTbl NpeayCMOTPEeHa 3a4epiKKa Ha BO3Bpar.

3.14.8 B ycTpoiictBe NpeaycMoTpeHa 3aluuTta OT ABOMHbIX 3aMbIKaHWI Ha 3emto. 3awmTa
pearnpyeT Ha U3MEPEHHbIN TOK Hy/NIeBOW Nocaef0BaTeNbHOCTY.

3.15 3awurta no HanpaBAEHUIO MOLLHOCTH

3.15.1 dyHKUMOHaNbHAA cXxema 3aWMTbl MO HANPaBAEHMIO MOLWHOCTU NpeacTaB/eHa Ha PUCYHKe
3.18. HactpanBaemble napameTpbl 3alMTbl MO HaMNpaB/EHUIO MOLLHOCTU NpuBeAeHbl B Tabauue 3.27,
BXOAHbIE U BbIXOAHble CUTHaNbl — B Tabauue 3.28.

- Beog PM 1 P<
ng %p MO PM 1 P< —
IABB| P< |23 PM1S t21
IC BB
‘ — PM 1 WHB.HaﬂpaBﬂ- ) Beog PM 1 P>
Hgg +g;= MOPM1P>
IABB| P> |53 PM18S —
IC BB
_ PM 1 WHs.Hanpasn. Beog PM 1 Q<
3,;3 = | MOPM 1 Q<
IABB| Q< [} PM1S
IC BB
PM 1 Wh.Hanpasn. Beog PM 1 Q>
Hg\g §§&P Mo PM 1 Q>
IABB| Q> (53 PM18
IC BB
Ic PM 1 Wka.anpasn.
f‘t‘ Brok. PM 1 ]
. Beoa PM 2 P<
ng Nno PM 2 P< —
IABB| P< (33 PM2S t21
IC BB
| - PM 2 WHa.Hanpasn. ) Beog PM 2 P>
Hgg %f Mo PM2 P>
IABB| P> (51 PM2S —
IC BB
_ PM 2 Ae.Hanpaen. Beoa PM 2 Q<
4/
ng g}g‘ NoPM 2 Q<
IABB| Q< 5} PM2S
IC BB
PM 2 Whe.Hanpasn. Beog PM 2 Q>
ﬂgg AE\F\P noPM2 Q>
IABB| Q> (5! PM2S
JC BB PM 2 Mg Harpaan. |
[\‘ Brok. PM 2 ]
>1

UAB
‘UBC >-| MOPM Un<

UCA | MIN [53 PM Un<

I CpabateiBaHne KLH }—,7

. J

E Myck PM 1 )
PM1Te PM 1 Tcp
[y &)
p— A 4( Cpabarbisanue PM 1 J
( \
L Myck PM 2 J
PM2Te PM 2 Tcp
[t] [ &
[

PucyHoK 3.18 — dyHKUMOHANbHAA CXeMa anropuTMa 3amThbl MO HANPaBAEHMIO MOLLHOCTH
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Tabnunua 3.27 — NapameTpbl 3aLWUTbI MO HANPABAEHUIO MOLLHOCTH

HanmeHoBaHMe

Awnana3oH

3HayeHue no

Lar

KommeHTapuii
YCTaBKM N3MeHeHMA YMOJIYAHUIO | UBMEHEHNA
O6wume

YcTaBKa No HanpaXeHuto 610KMpPoBaHNA

PM Un< 10-100 80 1 3aWMTbl NO HanpaBAeHUIo
MOLWHOCTH, B

Mepsas ctyneHb

Beog PM 1 P> O0-o 0 i Pabota 35:\LLI,VITbI no nNpesblWeHno
AKTUBHOM MOLHOCTHU

Beog PM 1 P< O-o 0 i PaboTa 3aWuTbl MO CHUMKEHUIO aKTUBHOM
MOLLHOCTH

Beog PM 1 Q> O-o 0 i Pabota 3aLLEVITbI Nno nNpesblWeHnIo
PEeaKTUBHON MOLLHOCTH

Beog PM 1 Q< O-o 0 i Pabota 3aLL\I,’MTbI MO CHUXEHUIO
PEeaKTUBHON MOLLHOCTH

PM 1S 20 — 2000 100 1 YcTaBKa NepBon CTyNeHu 3awmTbl No
HanpaBAEHWUIO MOLLLHOCTU, BA

PM 1 MHBepCcHA HanpaBaeHMA 3aLWnUTbI NO

O-™ O -

MHB.HanpasA. HanNpaBAEHMIO MOLLHOCTH 1
YcTaBKa no BpemeHu cpabaTbiBaHUA

PM 1 Tcp 0,10-180,00 10,00 0,01 nepBoM CTYNeHM 3aLWuTbl NO
HaNpPaBAEHWNIO MOLLLHOCTH, C
YcTaBKa NoO BpemMeHM NnoaxsaTta nycka

PM1Ts 0,00-1,00 0,00 0,01 nepBon CTYNEeHM 3aLWuTbl NO
HaNpPaBAEHWNIO MOLLLHOCTH, C

Bropas ctyneHb

Beog PM 2 P> O-o 0O i PaboTa 3::\UJ,MTbI Nno NpeBbIWEHNIO
AKTUBHOM MOLWHOCTHU

Beog PM 2 P< O-o 0O i PaboTa 3aWuTbl MO CHUMKEHUIO aKTUBHOM
MOLLHOCTH

Beog PM 2 Q> O-o 0O i PaboTa 3au.£MTbI Nno NpeBbIWEHNIO
PEeaKTUBHOM MOLLHOCTH

Beog PM 2 Q< O-o 0O i PaboTa 3au.£MTbI MO CHUXEHUIO
PEeaKTUBHON MOLLHOCTH

PM 2 S 20 — 2000 100 1 YcTaBKa BTOPOW CTYNEeHM 3aLmnTbl NO
HanpasaeHUo MoLWHOCTK, BA

PM 2 MHBepcuA HanpaBaeHUA 3aWunTbl NO

O-™ O -

NHB.Hanpas:. HaMNPaBAEHMIO MOLLHOCTH 2
YcTaBKa no BpemeHu cpabaTbiBaHUA

PM 2 Tcp 0,10-180,00 10,00 0,01 BTOPOW CTyNeHW 3aLUnTbl No
HanpaBAEHWIO MOLLLHOCTU, C
YcTaBKa NoO BpemMeHu NnoaxeaTta nycka

PM2Ts 0,00-1,00 0,00 0,01 BTOPOW CTyNeHW 3aLUnTbl No

Hanpas/1€HUIO MOLWHOCTU, C

KUT-P-A4-CT-01
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Tabnunua 3.28 — JlorMyeckme curHanbl 3alMTbl MO HANPABAEHMUIO MOLLHOCTH

Tun HanmeHoBaHue o
CUrHana CcuUrHana Kommenrapui
no Pm 1 p>Y MycKoOBOW OpraH NepBoit CTyNeHu Nno NPeBbILEHUIO aKTUBHOM MOLLHOCTM
no Pm 1 p<? MycKoBOW OpraH NepBoit CTYNeHU No CHUKEHMIO aKTUBHOW MOLLHOCTU
MO PM 1 Q> MycKkoBoW opraH NepBoOM CTYNEHW NO NPEBbILLIEHUIO PEAKTUBHOM
MOLLIHOCTH
no Pm 1 Q<? MycKoBOW OpraH NepBoii CTYNeHU No CHUMKEHUIO PEAKTUBHOM MOLLLHOCTU
no no Pm2 p>Y MycKoBOW opraH BTOPOW CTYNEeHW No NpeBbllEeHMI0 aKTUBHOM MOLLHOCTM
no Pm2 p<? MycKoBOW OpraH BTOPOM CTYNEHW NO CHUMKEHMIO aKTUBHOM MOLLLHOCTU
M0 PM 2 Qs MycKkoBoOM opraH BTOPOW CTYNEHW NO NPEBbILEHNIO PEaKTUBHOM
MOLLIHOCTH
no PM 2 Q<? MycKOBOW OpraH BTOPOW CTYNEHWN MO CHUMKEHMUIO PEAaKTUBHON MOLLHOCTH
00 PM Un< MycKoBOM OpraH HaNpAXKeHUs 6AOKMPOBAHMA 3aLLUMUTbI NO HaMpPaBAEHUIO
MOLLIHOCTH
“» bnok. PM 1 BnoknpoBaHMe NepBo CTYNeHM 3aWwunTbl NO HaNPaBAEHUIO MOLLHOCTH
X Bbnok. PM 2 BnokupoBaHMe BTOPOM CTyNeHW 3aLnTbl MO HanpaBAEHUIO MOLLHOCTHU
Bxon | CpabaTtbiBaHue KLH HencnpaBHOCTb MI3MEPUTENBHbIX LLEeNen HanpaAXeHnA
Myck PM 1 MycK nepBoM CTyNeH 3aWmTbl MO HAMPaBAEHUIO MOLLHOCTH
B CpabatbiBaHve PM 1 CpabaTbiBaHMe NepBOM CTyNeHM 3aLmTbl NO HaNPaBAEHWUIO MOLLHOCTH
bIXOA Myck PM 2 MycK BTOPOWM CTYNeHW 3aMTbl NO HaNpPaBAEHUO MOLLHOCTH
CpabatbiBaHne PM 2 CpabaTtbiBaHME BTOPOW CTyNEHM 3aLLMUTbl NO HAaNPaBAEHMUIO MOLLLHOCTHU
Y KoapduumeHT Bo3spata He bonee 0,95
2 KoadpduumeHT BozspaTta He meHee 1,05

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

3.15.3 ina noboit cTyneHn npeaycMoOTPeEHa BO3MOMKHOCTb KOHTPONSA aKTUBHOW U PEaKTUBHOM
MOLLHOCTM C BbIDOPOM TUNA pene: MaKCMMasibHOE MU MUHUManbHoe. [peaycMoTpeHa BO3MOMKHOCTb
N3MEHEHMA HanpPaB/IEHHOCTU. XapaKTEPUCTMKU cpabaTbiBaHUA NPpUBEAEHbI Ha pUcyHKe 3.19.
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3oHa cpabaTtbiBaHUA

30Ha Cpa6aTb|BaHMﬂ 30Ha Cpa6aTb|BaHMﬂ 30Ha Cpa6aTb|BaHV|F|

Q \ ./ Qs Q \ Q

PM 51(2) PM S1(2) ‘ PM S1(2) T\PM 51(2)
| ¥—> _ ¢ » > |
P P p P
Besoa 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) UuB.. Hanpasen.- L1 PM 1(2) Uue. Hanpasn.- L1  PM 1(2) UHB. Hanpasa.- LI
a) 6) B) r)
3oHa cpabaTbiBaHWSA 30Ha cpabaTbiBaHUA 30Ha cpabaTbiBaHWA 3oHa cpabaTbiBaHuA
[ AQ AQ X Qa Qa
L PM S1(2 - PM $1(2) PM S1(2
L (2) . = L) PM Sl(i)
P P 1 P / p
Bsog PM 1(2) P> -M Bsog PM 1(2) P< - M Bsog PM 1(2) Q> -M BsoaPM1(2) Q< -M
PM 1(2) UHB. Hanpasn. - M PM 1(2) UHB. Hanpasn.- M PM 1(2) UHe. Hanpasn.- M PM 1(2) UHB. Hanpasn.- M
n) e) ) 3)

PucyHok 3.19 — [inarpamma cpabatbiBaHMA pesie aKTUBHOIO TOKA Hy/1eBOM NOCNeA0BaTeIbHOCTH

3.15.4 PacyeT MOLLHOCTM BbINOAHAETCA N0 Gopmynam
P =Re(1x'Ups-lc-Usc) (3.12)

Q= Im (I Upg-lc-Usc) (3.13)

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

3.16.1 ®dyHKUMOHanbHaA cxema anroputma 3MNH npeactasneHa Ha pucyHke 3.20. HactpanBaemble
napameTpsl 3MH npuBeaeHbl B Tabanue 3.29, BXoAHbIE U BbIXOAHble cUrHanbl — B Tabanue 3.30.
[ Myck 3MNH

Beog 3MH

UBC |=—| - S N
UCA |MAX[%S3 3MH Un> ! MH Ts 3 4( Cpabartsisanune 3IMH
UAB | _| o 3MH Un< 2 R

(UBC 1 O 3MH Un

UCA |MAX |53 3MH Un<

[“\" Briok. 3MH Ji

PucyHok 3.20 — dyHKUMOHaANbHAA cxema anroputma 3MMH

w
—

1]

Tabnunua 3.29 — NapameTpsbl 3MH

3Ha4veHune
HanmeHoBaHue AwnanasoH LWar .
no KommeHTapum
YCTaBKM N3MeHeHMA N3MeHeHunsA
YMOTYAHUIO
Bsog, 3MH O- O - Bsog 3MH
3MH Un> 100 — 150 120 1 YcTaBKa Mo IMHEMHOMY HaNpPAXKEHMIO
cpabaTtbiBaHua 3MH, B
3MH Un< 90 — 120 110 1 YcTaBKa Mo IMHEMHOMY HaMNPAXKEHWUO
gossparta 3lH, B
YcTaBKa no BpemeHWn cpabaTbiBaHuMA
3MNH Tcp 0,00 -60,00 5,00 0,01 P P
3MH, ¢
3MNH Ts 0,00 -60,00 5,00 0,01 YcTaBKa no BpemeHu so3sspata 3lH, c
Tabnuua 3.30 — Jlornyeckme curHanbl 3MH
Tun HanmeHoBaHue .
KommeHTapumn
CUrHana CUrHana
MO 3MH Un>Y) MyckoBon opradH 3MH no MakCMManbHOMY W3  JIMHENHbIX
no HaNpPAKeHun
MO 3MH Un<? MyckoBon opraH 3MH No CHUMKEHUIO HaNpPAXKEHUA 40 HOPMaJIbHbIX
pexunma
«’\ bnok. 3MH bnokuposaHue 3MH
Myck 3MH Myck 3MH
Bbixog,
CpabaTtbiBaHue 3IMH CpabaTtbiBaHue 3IH
1) KoadpduumeHT sBosspaTta He meHee 0,95
2) KoapduumeHT Bo3spaTta He 6onee 1,05
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3.17 3awmrta MMHMMANbHOrO HanpaXKeHua (3MH)

3.17.1 ®dyHKuMOHanbHaA cxema anroputma 3MH npeacrtasneHa Ha pucyHke 3.21. HactpamBaemble
napameTpbl 3MH npuseaeHsbl B Tabauue 3.31, BXogHble M BbIXOAHble CUTHaNbl — B Tabaunue 3.32.

UABTE ~ Beog 3MH 1
~- MO 3MH 1 Un<
‘UBC i

| UCA MAX 22 3MH 1 Un<)

"UAB | /| o 3MH Uz>
‘uac /- Mo 3MH u2>
U2 53 3MH U2>

| Cpa6arbieanue KLH
Y

(UAB | _
‘ UBC
UCA

.

Bnok. 3MH 1

MAX £33 3MH 2 Un<

PMo

AN

Brnok. 3MH 2

AN

|

MO 3MH 2 Un<|

]
J

|( Cpa6arbieaHue I(LI,H\:\ 21

1

Beog 3MH 2

J

~

{ yck 3VH 1 J

-

CpabartsisaHne 3MH 1 ‘

{ Myck 3VH 2 J

( CpabarbiBanne 3MH 2 W

PucyHokK 3.21 — dyHKUMOHaNbHAA cxema anropntma 3MH

Tabauua 3.31 — NapameTtpbl 3MH

3HayeHue
HanmeHoBaHue AnanasoH LWar .
no KommeHTapuun
yCTaBKM N3MeHeHus N3MeHeHuA
YMONYaHUIO
O6wue
YcTaBKa Mo HanpsxkeHuto obpaTHoM
3MH U2> 5-20 5 1 nocneaosatenbHoctm 3MH 1 n 3MH
2,B
CryneHb 1
Bsog 3MH 1 O-o O - Bsog 3MH 1
YcTaBKa Mo IMHEMHOMY HaNPAXKEHUIO
MH 1 - 1
3 Un< >=90 60 cpabaTtbiBaHuAa 3MH 1, B
3MH 1 Tep 0,00 — 60,00 0,50 0,01 YcTaBKka No BpemMeHu cpabaTbiBaHMUA
3MH 1, c
CrtyneHb 2
Bsog 3MH 2 O-o O - Bsog 3MH 2
YcTaBKa Mo IMHEMHOMY HANPAXKEHUIO
3MH 2 Un< 5-90 40 1
d cpabaTtbiBaHuA 3MH 2, B
3MH 2 Tep 0,00 — 60,00 10,00 0,01 ;/:\:/IT;B;acno BpemeHun cpabaTbiBaHMA
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Tabnuua 3.32 — Jlornyeckme curHanbl 3MH

Tun HanmeHoBaHue .
KommeHTapum
CUrHana | curHana
NO 3MH 1 Un<¥ Myckoso opraH 3MH 1 nNo MaKCMManbHOMY W3 JIMHEMHbIX
HanNPAXKeHUM
no MO 3MH 2 Un<¥ MyckoBoi (3praH 3MH 2 no MaKCcMmanbHOMY W3 JIMHENHbIX
HaNPAXKeHUn
NO 3MH U2>? Myckosoit opraH 3MH 1 n 3MH 2 no HanpskeHuto obpaTHOM
nocnefoBaTeNbHOCTU
bnok. 3MH 1 bnoknposaHmne 3MH 1
| Bnok.3MH 2 BnokuposaHue 3MH 2
PMNO Pene nosoxeHunA BblkAtOYaTeNA — OTK/IIOYEHO
Bxog | CpabatbiBaHue KUH HeuncnpaBHOCTb U3MEPUTENbHDIX LLeNen HaNPAXKEHUA
Myck 3SMH 1 Myck 3MH 1
CpabatbiBaHuMe 3MH | CpabaTtbiBaHMe 3MH 1
1
Beixoa Myck 3MH 2 Myck 3MH 2
CpabaTtbiBaHne 3MH | CpabatbiBaHne 3MH 2
2
1) KoapdpuumeHT Bo3spaTa He 6onee 1,05
2) KoaddpurupmeHT Bo3spaTa He meHee 0,95

3.17.2 B ycTponctBe peanmsoBaHbl ae ctyneHn 3MH. CTyneHW AeNCTBYIOT CUIHAAM3aUMIO.
MpeaycMoTpeH BBOA, AENCTBMA HA OTKAOYEHWE NPOrpammHbIMK Katodamu «3MH 1 Ha oTka.» 1 «3MH 2

Ha OTKA.».

3.17.3 3awmTa BbINOAHEHA C KOHTPOJEM CHUXEHUA MAKCMMaNbHOIO U3 IMHENHbIX HaNpAXeHUN 1
¢ 6/10KMPOBKOM NO HaMNpAKeHUto obpaTHOM nocnegoBaTeibHOCTU. Takum obpa3om npenoTspallaeTca
cpabaTbiBaHWE 3aWMTbl NPU NEeperopaHnn O4HOro U3 NpeaoxpaHuTenein B NnepBuYHbIX Lenax TH n npu
HECUMMETPUYHBIX MOBPEXKAEHUAX B BTOPUYHbLIX Lenax TH.

3.17.4 3awmTa 610KMpyeTCa Npu OTKAOMEHNN aBToMaTa TH no curHany «CpabatbiBaHne KLU H».

3.17.5 3awmTa He cpabaTbiBaET IOXKHO NpU 0A4HOPA3HbIX 3aMblKaHMAX Ha 3EMJILO.

41
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3.18 3awmTa ot noTepu Bo3byKaeHua (3MNB)

3.18.1 ®dyHKUMOHanbHaA cxema anroputma 3B npeacTaBneHa Ha pucyHke 3.22. HactpamBaemble
napameTpsl 3MNB npusegeHbl B Tabanue 3.33, BXOAHbIE U BbIXOAHble CUrHabl — B Tabanue 3.34.

[ Myck 3B

J
UAB| () | nosnezt ———— & |  Beon3mB 818 Tep 0 >
UBC ! A CpabatsisaHue 3B
IABB| Z1 | 3IB XwmuH qa (M L Y
IVC BB 3MB Xmakc |

N
CpabaTtbiBaHve KLUH }7 21

[
[—\"' Briok. 3rB \}—

S

PUCYHOK 3.22 — dyHKUMOHANbHAA cxema anroputma 3MB

Tabaunua 3.33 — NapameTpbl 3B

3HayeHue
HanmeHoBaHue AnanasoH LWar N
no KommeHTapuun
YCTaBKM U3MeHeHna N3MeHeHunsA
YMONYAHUIO
Bsop, 3MB O-o O - Bsop, 3MB
YcTaBKa no MWHUMAJIbHOMY
3MB XmuH 0,20 - 80,00 1,00 0,01 peakTuBHoMy CONPOTMBEHULD
cpabatbiBaHuaA 3B, Om
YcTaBKka no MaKCMManbHoOMY
3MB Xmakc 0,20-80,00 40,00 0,01 peakTuBHomy CONPOTUBAEHUIO
cpabaTtbiBaHuA 3B, Om
3MB Tep 0,00 — 60,00 0,50 0,01 YcTaBKa no BpemeHu cpabaTtbiBaHMA
3MMB, c
Tabnuua 3.34 — Jlornyeckme curHasnol 3B
Tun HanmeHoBaHue .
KommeHTapuu
CUrHana | curHana
no no 3ns z1Y MycKkoso# opraH conpotmsneHus 3MB
'\’\ bnok. 3MNB bnoknposaHue 3B
Bxon | CpabaTtbiBaHue KUH HeuncnpaBHOCTb U3MEPUTENbHbIX LLENEN HANPAXKEHUA
BbiXO Myck 3MB Myck 3B
A CpabatbiBaHue 3B CpabartbiBaHue 3B
1) KoadpduumeHT sosspata He 6onee 1,05

3.18.2 B ycTpolicTBe peann3oBaHa 3alMTa OT NOTEPU BO3OYKAEHUS CUHXPOHHOrO reHepaTopa.
MpUHUMN AEeACTBMA 3aLLMTbl 3aKA0YAETCA B KOHTPOJIE COMPOTMUBAEHUA NPAMOM NOCNeA0BaTE/NbHOCTH.
Mpu noTepe BO3bOyXAeHMA reHepaTop NOTPebnAeT pPeaKkTUBHYID MOLWHOCTb. XapaKTepuCTMKa
cpabaTbiBaHMA NpUBEAEHA HA PUCYHKe 3.23.
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X, Om
T R, Om
L 3MB XMuH
30Ha
cpabatbiBaHusa MO
3oHa Bo3spaTa 10
{ J
3B Xmakc

PucyHok 3.23 XapaKTepuctmka cpabaTbiBaHus 3B
3.19 3awmTa OT aCMHXPOHHOrO peXK1uma c Bo3byxaeHuem (3APB)

3.19.1 dyHKUMOHaNbHaA cxema anroputma 3APB npepgcraBneHa Ha  pucyHKe  3.24.
HactpanBaembie napametpbl 3APB npuseaeHbl B Tabnnue 3.35, BxogHble M BbIXOAHbIE CUTHA/bl — B
Tabnnue 3.36.

Beog 3APB ——

UAB .1l | no 3APB Z1 o & | yenoswe 1 3APB N
UBC CCT N
IABB| Z1 3APB Xcp —TO MNocrnegoBaTernbHoe CpabartbiBaHue 3APB
ICBB 3APB Xcm & BbLINONTHEHUE YCMOBMiA —R M
3APB R ) — Ycnosue 2 1-2-3-4
4-3-2-1
—O
& Ycnosue 3
3APB Tcbpoc
Lo & Ycnosue 4
UAB % MO 3APB &
UBC —
IABB| ¢

IC BB

[ CpabaTtbiBaHue KLI,HPﬁ
['\'\ Briok. 3APB ]7 ‘

PucyHok 3.24 — dyHKUMOHaNbHaA cxema anroputma 3APB
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Tabnuua 3.35 — NapameTtpbl 3APB

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

Tabnuua 3.36 — Jlornyeckme curHasnol 3APB

Tun HanmeHoBaHue .
KommeHTapum
CUrHana | curHana
no no 3APB z1Y MycKkoBoi opraH conpotusneHns 3APB
Nno 3APB & Myckosoi opraH 3APB no yray
'\’\ bnok. 3APB bnokuposaHue 3APB
Bxon | CpabatbiBaHue KLH HeuncnpaBHOCTb U3MEPUTE/IbHbLIX LiENEN HaNPAKEHUS
Bbixog, | CpabaTbiBaHue 3APB CpabatbiBaHue 3APB

1) KoadpduumeHT sBosspata He 6onee 1,05

3.19.2 B ycTpoicTBe peasn3oBaHa 3aWMTa OT aCMHXPOHHOMO PeXMMa CUHXPOHHbIX FTEHEPATOPOB.
MpUHUMN AeNCTBUA 3aWMTbl 3aKN0YAETCA B NOACYETE KOAMYECTBA NPOBOPOTOB POTOPA reHepaTopa.

3.19.3 MpoBopOTbl PUKCUPYIOTCA KOCBEHHbIM CMOCOOOM MNPU MOMOLLM MYCKOBbIX OPraHoB
CONPOTUB/IEHMA U HANPaABNEHNA AKTUBHOM MOLLHOCTU, XapaKTepucTmKka cpabaToiBaHna 3APB npusegeHa

Ha pUcyHke 3.25.
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30Ha cpabaTbiBaHuUA X, Om  30Ha Bo3BpaTa A X Om
MO 3APB ® Nno 3APB &
\. ./ ®
3APB Xcm
-3APBR 3APBR R, Om
—@ @ » ) >
30Ha cpabaTbliBaHUA 30Ha Bo3BpaTa
NO 3APB 71 MO 3APB 21 -
- Ycnosue 4 o % Ycnosue 1
> 2
) o
\ / 5| 5
R, Om > >
L
3APB Xcp
a) 6)

PucyHok 3.25 XapaKtepuctuka cpabatbiBaHunsa 3APB (a) v rogorpad conpotmuBneHus npum
aCUHXPOHHOM xoae (6)

3.19.4 MpoBopoT PUKcUpYeTCs Npu NOcNeA0BaTEe/IbHOM BbINO/IHEHUM YC/IOBUNA:
1—-«MO 3APB ®» =0 un «[M0 3APB Z1» = 0;

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

Crabunusauma rogorpada conpoTnsaeHns GUKCUPYeTCA NPU BbINMOJHEHUM OAHOTO U3 ycnosuit (1) — (4)
H6onblie BbiaepKKM BpemeHn «3APB Tcbpoc».
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3.20 3awuTa oT OWKNBOUYHOr0 BKOYEHUA

3.20.1 PYHKLMOHANbHAA CXEMaA aNTOPUTMA 3aLMTbl OT OLIMBOYHOIO BKAOYEHUA NPeACcTaBNeHa Ha
pucyHKe 3.26. HactpanBaemble NnapamMeTpbl 3almUTbl OT OLWMOOYHOrO BKIOYEHUA NPUBEAEHbI B Tabaunue
3.37, BXOAHble 1 BbIXOAHblEe CUTrHanbl — B Tabauue 3.38.

~  Beog Ow.Bkn.
FA BB :*/'* MO Ow.gkn. I> &

B BB :
IC BB|MAX £33 Ow.Bkn. 1>
UAB | ™ N0 Ow.skn. Un<\ & Ow.ekn.U<Tcp Ouw.Bkn.U<Ts ‘

e ]

| UCA |MAX o3 Ow.Bkn. U<

{ CpabaTtbisaHue KLIH

( B

L OwunboyHoe BKMNoveHNe

[‘\'\‘ Briok. Ow.Bk. J

PMCVHOK 3.26 - (DyHKLI'MOHaI'IbHaFI CcXeMa anroputma 3antbl OT OWMBOYHOro BKAKOYEHMUS

Tabnunua 3.37 — MapameTpbl 3aLLUTbI OT OLLIMOOYHOTO BK/OYEHMUSA

HanmeHoBaHue dwnana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKM N3MeHeHuA YMONYQHUIO | U3MEHEHUA
BBog 3alWMTbI OT OWIMBOYHOTO
Beog, OL.BKA. O-™ O - A sal
BK/IKOUYEHUA
YcTaBKa no TOKy cpabaTbiBaHWUS 3aWUThI
Ow.BKk. I> 0,25 — 20,00 2,00 0,01 yep W
OT OWNBOYHOrO BKAtOYEHUSA, A
YcTaBKa no HanpaXeHuto cpabaTtbiBaHUSA
Ow.BkA. U< 10-90 80 0,01 P P
3alMTbl OT OLUMBOYHOrO BKAOYEHMUSA, B
Bblaeprkka BpeMeHU Npu NcYe3HOBEHNU
Ow.skn. U< Tcp 0,10 — 10,00 5,00 0,01 AGpHKa Bp P
HanNPAXKeHus, C
Ow.BKN. U< TB 0,10-1,00 0,25 0,01 Bpema oxKngaHuA noaBaeHUA TOKa, C

Tabnuua 3.38 — Jlormyeckme curHasbl 3alWMTbl OT OLUMOOYHOrO BKAOYEHUSA

Tun HavmeHoBaHue .
KommeHTapuun
cuUrHana cuUrHana
no MO Ow.gKkA. I>Y MycKoBOM OpraH TOKa 3aLMTbl OT OLUIMOOYHOTO BKAOYEHMA
MO Ow.skA. Un<? MycKOBOM OpraH HanpsAXKeHUs 3alMTbl OT OLUMOOYHOrO BKAOYEHMA
’\'»)\‘ Bbnok. Ow.BKA. BAoKMpoBaHMe 3aWMUTbl OT OLMBOYHOIO BKAOYEHUS
Bxog, CpabatbiBaHue KLH HeuncnpaBHOCTb U3MePUTESBbHbBIX Lienein HanpaXKeHns
OwwnboyHoe
Bbixop, CpabaTtbiBaHMe 3aWWMTbl OT OLUIMOOYHOTO BK/IOYEHMSA
BK/lOYEHMe
Y KoaddpuuneHT Bo3spaTa He MeHee 0,95
2 KoadpduumeHT BozspaTa He 6onee 1,05

3.20.2 3awuTa OT OLIMBOYHOrO BKAKOYEHMA NPeAHa3HAYeHa ANA CHUNKEHMA YPOBHA NOBPEXKAEHUN
NPy OWNBOYHOM BKAKOYEHUN HE CUHXPOHW3NPOBAHHOIO reHepaTopa B CETb.

3.20.3 3awuTa AeiCTBYIOT 6€3 BblAEPMKKN BPEMEHM NPU NOSBIEHWUM TOKA , €C/IU B NPeAaBapuitHoOM
PEeXMMe OTCYTCTBOBAJIO HAMpPAMKEHME B TEYEHME BPEMEHU, 3a4aBaemMoro yctaBkon «Ow.Bka. U< Tcpy.
Bbiaeprkka BpemeHn «Ow.BkA. U< Tcp» OTCTpauBaeTcs OT BPEMEHM OENCTBMA Pe3epBHbIX 3almT Ana
npeAoTBpaLLEeHNs AEUCTBUA 3aLWMTbl MPU BHELHUX U BHYTPEHHUX K3, CONPOBOMXKAAOLWMXCA CHUKEHNEM
HanpsXKeHus.

3.20.4 MMHUManbHOE BPEMA OXWAAHWUSA MOABAEHUA TOKAa MOCAe BOCCTAHOBAEHMA HaNPAXKEHMUA
3agaetca ycraBkon " Ow.Bka. U< T ",
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3.21 YcTpoiicTBO pe3epBMpOBaHUA OTKa3a BbikatouvaTensa (YPOB)

3.21.1 dyHKUMOHANbHAA cxema anroputma YPOB npeactasneHa Ha  pucyHke  3.27.
HactpanBaembie napametpbl YPOB npusegeHbl B Tabnmue 3.39, BXOAHbIE W BbIXOAHbIE CUTHaNAbl — B
Tabnanue 3.40.

Beoa YPOB

( OrknioveHnmne ¢ YPOB]J S YPOB Tcp 1

IABB 1 —R j—[ CpabaTbisatue YPOB
- | MO YPOB I< — /

1B BB l ©YPo &

IC BB|MAX|{S3 YPOB I< L]

\'4

’\'\‘ Briok. YPOB

N
[’\"" Yckopetune YPOB |

PucyHok 3.27 — dyHKUMOHaNbHaA cxema anroputma YPOB

Tabnunua 3.39 — NapameTtpbl YPOB

HanmeHoBaHue Onana3oH 3HauyeHue no LWar .
KommeHTapum
YCTaBKM U3MeHeHunA YMOJIYAHUIO | U3MEHEHMA
Beog YPOB O- O - Beog YPOB
YPOB I« 0,25-2,00 0,25 0,01 YcTaBKa no ToKy Bo3Bparta YPOB, A
YPOB Tep 0,10 — 2,00 0,10 0,01 YcTaBKa no BpemeHu cpabaTtbiBaHUS
YPOB, c
Tabnuua 3.40 — lornyeckme curHasnbl YPOB
Tun HavmeHoBaHMe o
KommeHTapum
CUrHana CUrHana
no no YPOB I<Y Myckosoi opraH YPOB
o bnok. YPOB bnokmposaHue YPOB
X YcKkopeHne YPOB YcKkopeHne YPOB
Bxoa OTKntoveHme c YPOB CurHan oTKAYEeHMA BbIKAtOYaTeNA OT 3aWmT, gencTeyowmnx Ha YPOB
Bbixon | CpabaTtbiBaHue YPOB CpabaTbiBaHne YPOB
Y KoaddpuumeHT Bo3BpaTa He Honee 1,05
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3.22 3awuTa OT NOBbILWEHUA U CHUXKEHUA YACTOTbI

3.22.1 ®YyHKUMOHANbHbIE CXEMbl a/JITOPUTMOB 3aWMTbl OT MOBbLIWEHUA N CHUMKEHMA YaCTOTbl
npeacrasneHbl Ha pucyHKe 3.28. HacTpanBaemble napameTpbl 3aWMTbl OT MOBbIWEHUA N CHUXEHUA
YyacToTbl NpUBeAEHbI B Tabauue 3.41, BXOAHblE U BbIXOAHble CUrHabl — B Tabanue 3.42.

- ~

Myck PY F>
Beoa PY F>
UAB | _t ~ &
-| moP4Fs
‘ UBC P’ . PY F>Tep \

] F o PYF> | I | ‘—cl i Cpabatbisanne PY F> |
o - . A
[‘"‘\“ Brok. PYF> | g

} Myck PY F<
. BsonPYF< ) ’

UAB [ -1 Mo Py F< - &

UBC ——| PY F<Tep - \
L F [ PYF< | . | b | | CpaGateisarve PHF< |
""\“ Brok. PUF< | g

[ Nycx PNY dF/dt>
Beoa PMY dF/dt> : g

UAB |- Ino PNy dF/dt &

usc |- = PMY dF/dt> Tep p N
L dffdit /53 PMY dF/dt> . ¢ |CpaBarsisanme PMY dF/dt>|
e, ‘ | c
®a_| Bro. P4 dFrdt> | ¢ i §

[ nNycxPCY dF/dt>
Beoa PCY dF/dt> ;

UAB | - Ino Py dFidt &

(UBC L/ i PCH dF/dt> Tcp i §
dffdt ;o3 PCH dF/dt>) a ' [Cpa6aThisanme PCH dFfdt> |

UAB > | nopyu ; .
uc | “< S
UCA |[MAX[S:  20B ( —

"%y | Brok. PCH dFidt< |

PMCVHOK 3.28 - q)yHKLLMOHaﬂbeIe CXeéMbl aIfTOPUTMOB 3aLLnTbl NOBbIWEHNA U CHUXKEHNA HYaCTOThbI

Tabnvua 3.41 — MapameTpbl 3aLLUTbI MOBbILWEHUA U CHUXKEHMA YaCTOTbI

HanmeHoBaHue Awnana3oH 3Ha4yeHune no LWar .
KommeHTapun
YCTaBKU NU3MeHeHuA YMONYAHUIO | U3MEHEeHUA
3awmTa OT NOBbILIEHUA YacCTOThl

Beopg P4 F> O-™ O - BBoA 33l nTbl OT NOBbIWEHMA YACTOTbI

PY F> 49,0— 55,0 510 0,1 YctaBkKa no 4actote cpabaTtbiBaHUS
3aLNTbI OT MOBbILIEHWA YacToThl, 'y,

PY F> Tep 0,00 — 10,00 0,30 0,01 YctaBka no BpemeHW cpabaTbiBaHMA
3aLNTbI OT MOBbILIEHWSA YaCTOThI, C

3awmTa OT CHUXKEHUA YacTOTbl

Beog PY F< O-™ O - BBoA, 3aWLKTbI OT CHUXEHMA YacTOTbI

PY F< 45,0510 49,0 0,1 YcTaBka no 4actote cpabaTbiBaHUA
3aLUNUTbI OT CHUXEHMA YacToTbl, L,

PY F< Tcp 0,00 — 10,00 0,30 0,01 YcTaBka no BpemeHn cpabaTbiBaHUA
3aLUNTbI OT CHUMKEHUA YacTOoTbl, C

3aLmTa No CKOPOCTU NOBbILLEHUA YacToTbl

BBoA, 3alMTbl NO CKOPOCTU MOBbIWEHUA

Bsog PNY dF/dt> O-o O - A 3atll P
YacToTbl

PMY dF/dt> 1,0-20,0 10,0 0,1 YctaBka NoO  CKOPOCTM  NOBbIWEHMUA
yactoTsl, lu/c

KUT-P-A4-CT-01
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MpopgonxeHne Tabnnubl 3.41

HanmeHoBaHue dnana3oH 3HayeHue no LWar

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

4acToThl, C
3awmTta no CKOPOCTU CHUXKEHUA H4aCTOTbl
Bsog, 3awmTtbl no CKOpPOCTHN CHWXKEHUNA

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

Tabnnua 3.42 — JlToryeckne curHabl 3alyUTbl OT NOBbILEHUS U CHUMKEHUA YaCcTOTbl

Tun HavmeHoBaHue o
CUrHana CUrHana Kommenrapui
Mo Py F>Y MycKoBOW OpraH 3alnTbl OT MNOBbILEHUA YaCTOTbI
Mo PY F<? MycKoBOW OpraH 3alnTbl OT CHUMKEHMA YACTOTbl
no no PNy dr/dt>¥ MycKoBOW opraH CKOPOCTW MOBbILEHUA YACTOTbl
Mo PCY dF/dt>¥ MycKoBOW OpraH CKOPOCTU CHUMKEHWS YaCTOThI
0 PY U< MycKoBOM OpraH MMHMMANBHOIO HanpAXeHua, 6NOKMpYOLWNIA NyCKoBble
OpraHbl 4acToTbl
bnok. PY F> BroKnpoBaHue 3aWmTbl OT NOBbIWEHMA YACTOTbI
«,\ Bbnok. P4 F< BroKnpoBaHme 3aWmTbl OT CHUMKEHWUA YaCTOTbl
Bnok. PNY dF/dt> BhoknpoBaHWe 3aLWUTbl CKOPOCTU NOBbILWEHUA YACTOTb!
bnok. PCY dF/dt< BnoKknpoBaHue 3aWmnTbl CKOPOCTU CHUMKEHUA YaCcTOTbl
Myck PY F> MycK 3anTbl OT NOBbIWEHMA YACTOTbI
CpabatbiBaHue PY F> CpabaTbiBaHMe 3aWMTbl OT NOBbILEHWNA YACTOTbI
Myck PY F< MycK 3alWnTbl OT CHUXKEHMA YaCTOTbI
CpabatbiBaHue PY F< CpabaTbiBaHMe 3aWMUTbl OT CHUXKEHMA YaCTOTbI
BbIXOZ, Myck PNY dF/dt> MycK 3anTbl NO CKOPOCTU NOBbIWEHMA YACTOTbI
CpabatbiBaHue PMY | CpabaTbiBaHWe 3aLLMUTbI NO CKOPOCTM NOBbILWEHMWSA YACTOTbI
dF/dt>
Myck PCY dF/dt> MycK 3aWnTbl NO CKOPOCTU CHUMKEHMUA YaCTOTbI
CpabatbiBaHue PCY | CpabaTbiBaHMe 3aLMUTbI NO CKOPOCTM CHUMKEHWUS YacTOTbl
dF/dt>
1 Bosspat M0 NponcxoanT NP 3HaYEeHUM YacTOTbl, MEHbLLIEM yCTaBKK cpabaTbiBaHuA He 6onee, yem Ha
0,1Ty,
2 Bosspat MO NponcxoauT NpM 3HaYEHMM YacTOTbl, NPEBbILLAIOLLEM YCTaBKy cpabaTbiBaHua He 6onee,
yem Ha 0,1 Ty,
3 KoadduumeHT BozspaTta He meHee 0,8
4 KoadpduumeHT BosspaTa He 6onee 1,05

3.23 OnepaTtuBHOE ynpasB/sieHMe BblKaOUYaTenem

3.23.1 ®yHKUMOHaNbHAA CXema QanropuTtMma OMepaTMBHOrO YMpPaBAEHUA  BbIK/AKOYATE/IEM
npeactas/ieHa Ha pucyHKke 3.29. HacTpamBaemble napameTpbl GYHKUMM ONepaTMBHOrO ynpaBaeHuA
BblK/IlOYaTeNEM NpuBeAeHbI B Tabaunue 3.43, BXOAHbIE M BbIXOAHble CUFHa/bl — B Tabaunue 3.44.
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PucyHok 3.29 6) — ®yHKUMOHaNbHAA CXeMa arOPUTMa ONepaTUBHOTO YNPaBJ/IEHUA BbIKIOYATENIEM

Tabaunua 3.43 — NapameTpbl pYHKUUN ONEPATUBHOMO YNPaBAEHUA BbIKAOYATENEM

HanmeHoBaHue dwnana3oH 3HayeHue No LWar .
KommeHTapumn
YCTaBKM M3MeHEHWNA YMOJIYAHUIO | M3MEHEHWNA
BBoZ BblIbOpa pexnMmoB ynpaBieHus
MY/0Y ¢ nynbTa O-™ O - BbIK/lOYaTENEM C INL,EBON NaHENN
nynbTa yCTPOMCTBA
Bbisoa MY//Y O-® 0O i BbIBOZ KOHTPONA pEXMMOB
ynpaB/ieHUA BbIKAKOYaTENEM
PaspeleHune ynpasnieHusa
Ynp. ¢ nynbTa O-M O - BbIK/IOYATEIEM C INL,EBOM NaHENN
nynbTa
Onep.sKn.c KC O-® O i BBoa, onepaTtMBHOIO BKAOYEHUA C
KOHTPOJIEM CUHXPOHM3Ma
YcTaBKa No BPEMEHM OXKMAAHUA
Onep. BKkA. TcnHxp 0,00 -20,00 1,00 0,01 CUHXPOHM3MA MpU onepaTMBHOM
BKJ/IKOYEHMMU, C
n UAB
KH Um> 60— 110 95 1 YcTaBKa Hannuma HanpsaxxeHun UAB,
UBC, B
KH UkH> 60 -240 95 1 YcTaBKa Hannuma HanpaxeHua UKH, B
YcTaBKa AONYCTUMOM Pa3HOCTU
KC dU< 1-30 5 1 HaNpPAXEeHUN g8 KOHTPOAA
CMHXPOHM3MaQ, B
KC Knpus 0,200 — 1,200 0,577 0,001 | KoddduumenT npuseaenua
HanpAaxkeHuA UKH K HanpaxkeHuto Ul
KC dnpus 180 — 180 .90 1 Yron npueegeHna HanpaxeHna UKH K
HanpaxkeHuto U1, rp

51

KUT-P-A4-Cr-01




%S
NUT

TPBH.656122.001-32.02 P31

MpogonxeHne Tabanubl 3.43

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM N3MeHeHMA YMOJIYAHMIO | N3MEHEHMUA
YcTaBKa AoNyCTMMOM Pa3HOCTUM YacToT
KC dF< 0,1-1,0 0,2 0,1 Y P
ONA KOHTPOAA CMHXPOHM3Ma, Ty,
YcTaBKa 4onycTMmoi pasHoct a3
KC do< 0-60 10 1
ONA KOHTPOAA CUHXPOHU3MA, TP

Tabnuua 3.44 — Jlornyeckne curHanbl GyHKLUM ONEPATUBHOMO YNpPaBAEHUA BblKAOYaTENEM

Tun HanmeHoBaHue .
KommeHTapum
CuUrHana CuUrHana
MO KH Umd>Y MyckoBoM opraH Hannumua HanpaxeHuin UAB, UBC
MO KH Ukn>Y MycKoBOM OpraH HanM4YMA HanpaXeHusa UKH
no Nno Kc du<? MycKoBOW opraH pasHOCTU HanpaxeHui ana KC
Mo KC dF<? MycKkoBowm opraH pasHocTu YactoT ana KC
Mo KC dd<? MycKkoBowm opraH pasHocTu ¢as3 ansa KC
@j BK/TOYUTDb KomaHaa BKAKOUYEHUA BbIKAOYATENS OT KHOMKKU HA IMLEBOM NaHeNM Ny/bTa
OTK/IKOYUTD KomaHaa OTKAKUYEHUA BbIKAOYATENA OT KHOMKW HA IMLEBOWN NaHeM NybTa
KomaHaa BKAKOYEHUA BbIKAKOYATENSA MO BXOAHOMY MOAKAHOHaEMOM
BK/IOUNTD A AROMY NOA ¥
NOrM4yeckomy curHany
KomaHaa OTKAYEHUA BbIKAOYATENA MO BXOAHOMY NOAKAKOYaEMOM
oy | OTKIOYNTL A AHOMY oA y
NOrMYyeckomy curHany
Pexum Y CurHan nepeKkntovYeHns pexxMmoB ynpaBAeHUA BblKAKOYaTENEM
PMB Pene nonoxxeHuA BbIKAKOYATENA — BK/IIOYEHO
S BK/TIOYUTb — ACY KomaHpa BkAtoveHUA BbiKAtoYaTena ns ACY
OTK/IKOYUTDb — ACY KomaHpaa oTKkntoueHms Bbikntovatens ns ACY
Bxoa bnokupoBska onep.
BK/1. BnoKknpoBKa onepaTUBHOIO BKAKOYEHMUA BbIKAOYATENSA
MecTHoe .
BK/tOYEH MECTHbIV PeXKMM YNpaBaeHUA BbIK/oYaTeNeM
ynpasfieHune
AncTtaHumMoHHoe o
BKAOYEH ANCTAHLMOHHBIN PEXMM YNPaBAEHUA BbIK/OYATENEM
ynpas/eHune
OnepaTtuBHoOEe
CurHan onepaTMBHOIO BKAKOYEHWUA BbIKAOYATENSA
BK/IlOYEHME
Bbixoa, | OnepaTuBHoOe
CurHan onepaTMBHOIO OTKAOYEHMA BbIKAOYaTeNA
OTK/ItOYEHME
MO KC MycKoBOWM OpraH HaMUYMA CUHXPOHN3MA HaNPAXKEHN M

Onep. BKA. B cxemy
KC

CurHan OnepaTuBHOIO BKIIOYEHNA B CXEMY KOHTPO/IA CUHXPOHU3Ma

Onep. BKA.
OTCcyTCTBME CUHXP.

OTCVTCTBMG CUHXPOHM3Ma NPUN oNepaTMBHOM BKIKOYEHNN

Y KoaddpunumeHT Bo3BpaTa He MmeHee 0,95

2 KoadpduumeHT BozspaTa He 6onee 1,05

3) Bosspat MO NponcxoanT Npy 3HAYEeHUM YaCTOTbl, NPEBbILLAKOLLEM YCTaBKy cpabaTbiBaHMA He 6onee, Yem
Ha 0,1 Ny,

4 BozspaT MO NponcxoanT Npy 3Ha4YEHUM Pa3HOCTM Y08, NPEBbLILIAIOLLIEM YCTaBKy cpabaTbiBaHWA He
b6onee, yem Ha 5 rpaaycos

3.23.2 B ycTpoiCcTBE NpPeayCMOTPEHO TPW BapuaHTa BblboOpa pPeXMMOB ynpasB/eHUA
BbIK/toyaTenem («MecTHoe ynpasneHume» / « ANCTaHUMOHHOE yrpaBaeHne»):

- M0 BXOAHOMY NOAKAOYaEMOMY cUrHany «Pexkum 1Y» (cxema no ymonyaHuio);

- N0 KHonke «MY/lY» Ha AnuUEeBoI NaHenu NynbTa;
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- 6e3 KOHTPONA PEXKUMOB YNpPABAEHUA.

3.23.3 MNpn nepekItoYeHNN PEXUMOB YNpaBAeHUA MO BXOAHOMY MOAKNOYAEMOMY CUTHANY
«Pexxum 1Y» ynpasneHue BblKAOHaTENEM OCYLLLECTBAAETCA:

- MO BXOAHbIM MogKa4aembliM curHanam «BR/IIOYUTb» u «OTKIKOYUTb» — 6e3 KoHTponsA
peXMMOoB yrnpaBieHus;

- no KomaHgam ACY «BKJTHOUYUTb — ACY» n « OTK/TKOMUTb — ACY» — B AUCTaHLUMOHHOM peXxmume
ynpasneHus;

- KHonkamn «BK/IHOYUTb» n «OTK/IIOYNTb» Ha nuvueBoit naHenun nyabTa Npu BBEAEHHOM
NPOrpPaMMHOM Kntoude «Ynp. € Ny/ibTa» — B MECTHOM perKume ynpassieHUs.

3.23.4 Mpn NepekNto4YeHUN PEXMMOB YMNpPABAEHUA C JIMLEBOM MaHENU NynbTa YynpaBieHWe
BbIKAOYaTENleM OCYLLEeCTBAAETCA:

- KHonKou « BKTIOYNUTb» Ha anueson naHenn nynbta —B MECTHOM PeXXMMeE ynpaBaeHNA, KHOMKOW
«OTK/TIOYNUTb» - 6€3 KOHTPONA PEXMMOB YNPaBAEHUS;

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

- M0 BXOAHbIM nogkntodaemblm curHanam «BRJIKOYUTb» n «OTKAKOYNTb» — B gUCTaHUNOHHOM
pexnme ynpasneHuA.

Bblbop AaHHOro BapMaHTa OCyLLECTBAAETCA NPOrPaMMHbIM Katouom «MY/LY ¢ nynbTa».

3.23.5Mpn  OTKNOYEHHOM KOHTPONE pPeXMMOB YNpaBAEHUA BbIKAKOYaTeNEeM YyrnpasaeHune
OCYLLEeCTB/IAGTCA HE3aBUCMMO OT peXuma ynpasneHuAa. YnpasneHue KHonkamu «BRIOYUTb» wn
«OTK/MIOYUTb» Ha NnLEeBOM MaHeNn NynbTa OCYLWECTBAAETCA TO/IbKO Npu BBEAEHHOM NPOrpammHOM
Katoye «Ynp. ¢ nyabta»

Bbl6op AaHHOro BapMaHTa OCyLLECTBAAETCA NPOrPaMMHbIM Kntovom «Bbisog MY/OY».

3.23.6 Ha pucyHke 3.30 npuBeaeHa ynpolleHHaa cxema Bblbopa pPeXMMOB ynpaBaeHUs
BbIK/tOYaTENEM.

! BapuaHTbl

| NepeKoYeHns V13ameHeHve pexumos 5
| PeXMMOB ynpasnexns ynpaenexus [pozpammHbiti K4

/ "Brigod MY/Y"

pozpammHbIl KoY e
\ "MY/Y ¢ nynbma"

| KHonkoit nynbTa Bes koHTpons |
|| BHewHUM curHanom MY/ PEXVMOB i

A

|
[ o« Bxod _»
y "Pexum JY"
(MectHoe ynpasnenute | (AncTaHumoHHoe ynpasnenue | [MectHoe ynpasnenue (AucTanumonHoe ynpasnenue |
it lhiicinhd ’ ) ) ) t )
I e h i
‘ ( Bxogwl ) TeneynpaeneHne | KHonkv nynbta | TeneynpaeneHue ( Bxogbl ) |
— "BKMKOYNTR" ‘ o Bxogam — @ ‘ o Bxoaam — "BKMKOYNTR" ‘ |
"OTKNKOYMTL" | "BKINMIOYNTL" L_H‘ L_‘ ) "BKINKOYUTBL" | "OTKIMIOUATL" |
"OTKMHOUNTL" ) "OTKMHOUNTL"
KHonki nynbTa Tereynpasriexue o | [ Teneynpasnenue o | KHonki nynbTa
‘ A || npotokonam ACY || npotokonam ACY ‘ A
\ Ll‘ @‘ yepes uHTepdeiic yepes uHTepeiic LL‘ @‘
%poepaMMHblLvl Koy "Ynp. ¢ nynbma” o RS48S Ynpaerenue L RS48 /;poepaMMHblﬂ Koy "Yrp. ¢ nymema” |
\ BbIKMIOYaTENeM )

PucyHok 3.30 — Bbibop perkMmoB ynpas/ieHns
3.23.7 MNMpeaycmoTpeHa BO3MOXKHOCTb KOHTPOA CUHXPOHM3MA NPU ONePaTUBHOM BKIOYEHUN.
3.23.8 MMpU3HaK CUHXPOHM3MA HanpaxeHUNn GOPMUPYETCA NPU  BbIMNOJHEHUM CAELYIOLMNX
YCNOBUNA:
- Hann4yme HanpaxeHma UKH;
- Hannume HanpsaxxeHn UAB, UBC nan UCA;
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- PasHOCTb AEWCTBYIOWMX 3HAYEHMN HanpsaKeHua npamon nocnegosatenbHocty Ul m

npueeneHHOro 3HavyeHua UKH He npesbiwaeT 3HayeHnA ycTaBkn «KC dU<»;

- PA3HOCTb YAaCTOT HANPAXKEHUIM He NPEeBbIWAET 3HaYEeHMA YCTaBKN «KC dF<»;

- pa3HoCTb pa3 mexay HanpsxkeHnamu Ul 1 npuBeaeHHbIM HanpsxkeHMem UKH He npesblaeT

3HaYeHuA ycTaBKkn «KC dd<».

3.23.9 3HauyeHunA HanpaxeHna UKH, npuBeAeHHOE K HAaNPAXKEHUIO NPAMON NocaenoBaTe/IbHOCTH
U1, paccumtbiBaetca no popmyne:

U npue =KanB.UKH.ej'¢anB (3.14)

rae Kopus - KO3GOUUMEHT npusedeHna HanpakeHua UKH K HanpaskeHuto U1, 3agaetca ycraskon «KC
Knpus»;
U,,, — KOMNIEKCHOE 3HaYeHMe BTOPUYHOro HanpaskeHnsa UKkH, B
®ppus - YrON NpuseaeHnsa HanpsaskeHna UKH K HanpsxkeHuto UL, 3apaetca yctaskon «KC ®npus».
B 3aBMCMMOCTM OT cxembl MNOAKAOYEHMA uenen HanpaxeHna UKH [AO0MKHbI 334aBaTbCA
cnepyowme 3Ha4eHnA yctaBkn « KC dnpms»:
- ecnv aHanorosbin Bxo4 UKH NogKAtoYeH K uenam HanpsxkeHusa UA, To «KC ®dnpue» = 0 rpaaycos;
- ecnu K uenam HanpaxeHua UB, To «KC ®npue» =-120 rpagycos;
- ecnu K uenam HanpaxeHuna UC, To «KC ®dnpus» = 120 rpagycos;
- ecnu K uenam HanpaxeHna UAB, To «KC ®dnpus» = 30 rpagycos;
- ecnu K uenam HanpaxeHuna UBC, To «KC dnpus» = -90 rpagycos;
- ecnu K uenam HanpaxeHna UCA, To «KC ®dnpus» = 150 rpagycos.

3.24 CocTtosHMue 3awmT

3.24.1 OyHKUMOHANbHAA cxema GOPMMPOBAHMA CUTHANOB COCTOAHMA 3aLLUT NpeacTaB/ieHa Ha
pucyHke 3.31. HactpanBaemble napameTpbl GYHKUUM COCTOAHMA 3alLUT NpuBeseHbl B Tabauue 3.45,
BXOAHbIE U BbIXOAHbIE CUTHaNbl — B Tabauue 3.46.

’ Myck 31 )—?1
’ Myck TO 1 ) [ Myck PM 1 ] 21
5 Myck MT3 1 \ Myck PM 2 ji
' Myck MT3 2 Ji \ Myck 3MH ]7
Myck 31 1 )7 \ Myck 3MH 1 ]7
Myck 3M 2 Ji \ Myck 3MH 2 } Myck 3awmT J
Myck T30MM 1 WJ
MyckT30M2 | L Myck 3B }—
MyckT30M3 | | Myck PY F> ]—
Myck 3033 )7 \\ Myck PY F< ]7
Myck 30333U0 |
‘ Myck As33 )7
’ Myck 3033 310p )—

PucyHok 3.31 a) — ®yHKUMOHaNbHAA cxema anroputma GopmMmnpPOBaHMA CUTHAIOB COCTOAHMUSA 3aluUT
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CpabatbiBanue O3 }

CpabaTbiBanue TO }

CpabatbiBaHue 13 1 }

CpabaTbiBanve YO3 }

N

CpabarbizaHue TO 1|

D

Cpabatbisatve MT3 1

CpabaTtbiBaHne MT3 #

OTkntoveHve ¢ YPOB j

OTKMOYEHME OT 3aLUmnT

)

CpabatbiBaHne YMT\’% r
CpabartbiBaHue 3013 } L
CpabatbiBaHue 303\’%
CpabaTblBaHne D,BSC'DJ
Cpabatbieanie 3033 3I0p}
> T3OMM 1 Ha oTkn.
CpabatbiaHue T300M 'I}
Cpabatbisanue T300M 2}
T30M3  Ha oTKI.
CpabatbisaHue T300M 3}
‘\'\ Ortkn. ot BH3 ¢ YPOB } [Sq]
N 3 1 Ha oTkn.
CpabatbiBaHue 311 J —
>~ < 3MM 2 Ha oTkn.
‘ CpabatbiBaHue 312 -
> <
OTkntoveHve TM }
> < PM 1 Haotkn.
CpabaTbiBaHne PM 1}
PM 2 Ha oTkn.
CpabaTbiBaHue PM 2}
3IMH Ha oTkn.
CpabaTbiBaHne 3MH }
: 3MH 1 Ha oTK. (1:‘3‘ ‘
CpabatbiBaHue 3MH 1
5 ! 3MH 2 Ha oTki. A N
‘ CpabatbiBaHue 3MH 2 ‘
~ <
CpabatbiBaHve 3B }
3APB Ha oTkn.
CpabaTbiBaHne 3APBj ~
\
OwwmboyHoe BKIO4EHNE
\ e
‘ ‘\'\ OTkrioyeHne ot YPO%
‘ ‘\’\)\' OTkn. o1 BH3 Ge3 YPOB}
21

~

Bn.onep.skn.oT 3aLy,
J

H

.

N

CBpoc curHannsaumm|
/

TM Bnok. Bkn.

|
|
|
|
o

{
C’\ Bnok. onep. BKn.

L

BnokvpoBKa onep. BK.

PucyHok 3.31 6) — dyHKUMOHaNbHaA cxema anroputma GopMUPOBaAHNSA CUTHANOB COCTOAHMA 3aLLUT
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Tabaunua 3.45 — NapameTpbl PyHKLUNN COCTOAHUA 3aLUUT

HanmeHoBaHue Awnana3oH 3HayeHue no LWar

KommeHTapuii
YCTaBKM U3MeHeHMUs YMOJIYAHUIO | UBMEHEHNA

BBog cpabatbiBaHma 3M 1 Ha
3M 1 Ha OTKA. O-™ O - AP

OTK/It0YEHME BblKAtoYaTeNa

BBog cpabatbiBaHua 3M 2 Ha
30 2 Ha OTKA. O-™ O - AP

OTK/It0YEHUE BblKAtoYaTeNA

Beog, cpabaTtbiBaHma T30MM 1 Ha
T300MN 1 Ha oTKA. O-™ O - AP

OTK/ItOYEHME BblKAtoYaTenA

Bsog, cpabaTtbiBaHma T30M 3 Ha
T300N 3 Ha oTKA. O-™ O - AP

OTK/It0YEHME BblKAtoYaTena

BBog, cpabaTtbiBaHWS NepBOM CTYMNeH!
PM 1 Ha oTKA. O-™ O - 3aWMTbl NO HaNPaB/JEHUIO MOLLHOCTM Ha

OTK/IloUYEHMeE BbIK/OYaTens
BBog cpabaTbiBaHUA BTOPOW CTYNEHN
PM 2 Ha oTKA. O-™ O - 3alMTbl NO HaNPaBAEHUIO MOLLLHOCTU Ha
OTKAIOYEHME BbIKOUATENSA

Bsog cpabatbiBaHusa 3MH 1 Ha

3MH 1 Ha OTKA. O-™ O -
OTKOYEHME BbIK/OUaTeNA
B MH 2

3MH 2 Ha oTKA. O-o O i Bog cpabaTbiBaHMA 3 Ha
OTK/IOYEHME BbIKOUaTeNA
B MH

3MH Ha oTKA. O-o O i BoA cpabaTbiBaHuMA 3MH Ha oTKAtOYEHMe
BbIK/tOYaTENS
B APB

3APB Ha OTK/I. O-o O i BoA cpabaTbiBaHMA 3 Ha

OTK/Il0YEHME BbIK/IOYaTeNs

BBoA 6/1T0KMPOBKKN ONEPaTUBHOIO
O-™ O - BK/IIOYEHMSA BbIK/OYaTeNa npum
cpabaTbiBaHUM 3aLLUT

bn.onep.sKkn.oT
3alL.
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Tabnunua 3.46 — Jlornyeckme curHanbl GyHKLMU COCTOAHMA 3aLUNUT

Tun HavmeHoBaHue o
KommeHTapum
CUrHana CUrHana
OTKn. oT BH3 c YPOB OTKNtoYEeHME BbIK/IOYaTe 1A OT BHELWWHEeNM 3aWuThl ¢ aenctemem Ha YPOB
o OTKn. oT BH3 6e3 YPOB | OTKAO4eHMe BbIKAtOYaTeNs OT BHelHen 3aluTbl b6e3 gelicteus Ha YPOB
X OTKntoveHme ot YPOB OTKntoveHme ot YPOB HmkecToAWMX 3aWmT
Bnok. onep. BKA. BnoknpoBaHMe onepaTMBHOIO BKIOYEHUA
CpabatbiBaHue A3 CpabatbiBaHue A31
CpabatbiBaHune ATO CpabatbiBaHune ATO
Myck TO 1 Myck TO 1
CpabatbiBaHne TO 1 CpabatbiBaHne TO 1
Myck A3 1 Myck A3 1
CpabatbiBaHue A3 1 CpabatbiBaHue A3 1
CpabaTbiBaHue Y3 CpabaTbiBaHue Y3
Myck MT3 1 MNyck MT3 1
CpabaTtbiBaHue MT3 1 CpabaTtbiBaHue MT3 1
Myck MT3 2 MNyck MT3 2
CpabaTtbiBaHue MT3 2 CpabaTtbiBaHue MT3 2
CpabaTtbiBaHue YMT3 CpabaTtbiBaHue YMT3
Myck 3M 1 Myck 3M 1
CpabatbiBaHue 3MM 1 CpabatbiBaHue 3 1
Myck 3N 2 Myck 30N 2
CpabatbiBaHue 301 2 CpabatbiBaHue 301 2
CpabatbiBaHue 313 CpabaTtbiBaHue 343
Myck T30M 1 Myck T30M 1
CpabatbiBaHue T30MN 1 | CpabatbiBaHme T30M 1
Myck T30M 2 Myck T30M 2
Bxoa CpabaTbiBaHue T30M 2 | CpabaTbiBaHue T30 2
Myck T30M 3 Myck T30MM 3
CpabatbiBaHne T30M 3 | CpabaTbiBaHne T30MM 3
Myck 3033 Myck 3033
CpabaTtbiBaHne 3033 CpabatbiBaHne 3033
Myck 3033 310p Myck 3033 no pacyeTHOMY TOKY HY/IEBOM NOCNeA0BaTENbHOCTH
CpabaTtbiBaHne 3033
310p CpabatbiBaHne 3033 no pacyeTHOMY TOKY HY/IeBOW NOCAeA0BaTENbHOCTU
Myck AB33 MycK 3alnTbl OT ABOMHbIX 3aMbIKaHUI Ha 3eMt0
CpabatbiBaHue 833 CpabaTbiBaHMe 3aWMTbl OT ABONHbIX 3aMblKaHWIN Ha 3eMIIO0

OTkntoveHne TM

Cpa6aTb|BaHv1e Tennosou 3alnNTbl Ha OTK/IIO4YEHNE

CpabaTbiBaHne PM 1

Cpa6aTb|BaHv1e nepBoﬁ CTyneHu 3aWnTbl N0 HaNpPaB/1€HNO MOLWHOCTU

CpabaTbiBaHne PM 2

Cpa6aTbIBaHMe BTOpOﬁ CTyneHu 3aWnTbl N0 HanNpaB/1€HUO MOLWHOCTU

Myck 3MH Myck 3MH
CpabaTtbiBaHue 3MH CpabatbiBaHue 3MH
Myck 3MH 1 Myck 3MH 1
CpabatbiBaHne 3MH 1 | CpabatbiBaHne 3MH 1
Myck 3MH 2 Myck 3MH 2
CpabatbiBaHne 3MH 2 | CpabatbiBaHne 3MH 2
Myck 3MNB Myck 3B
CpabaTbiBaHue 3B CpabatbiBaHue 3B
CpabatbiBaHue 3APB CpabatbiBaHune 3APB
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MpogonxkeHne Tabanubl 3.46

Tun HanmeHoBaHue KommeHTapui
CuUrHana CuUrHana
MNyck PM 1 MycK nepBoi CTYNeHM 3aWnTbl NO HanpaBAEHUIO MOLLHOCTH
CpabatbiBaHue PM 1 CpabaTbiBaHWe NepBoW CTYNEHM 3aLLMTbI MO HANPaB/IEHUIO MOLLLHOCTH
Myck PM 2 MycK BTOPOW CTyNeHU 3aLmTbl MO HanpaBAEHUIO MOLLHOCTH
CpabatbiBaHne PM 2 CpabaTbiBaHWe BTOPOM CTYMEHM 3aLWMTbl NO HAaNPaBAEHUIO MOLHOCTH
C6poc curHanmsaumm C6poc curHanmsaumm
Bxog Myck PY F> MycK 3aWnTbl OT NOBbIWEHMA YacTOTbI
Myck PY F< MyCcK 3aWnTbl OT CHUXKEHMA YacTOoTbI
OwwnboyHoe
BKIYeHMe CpabaTtbiBaHMe 3aWWMTbl OT OLMOBOYHOTO BKAOYEHMUSA
Myck 3033 3U0 MycK cMrHanusaunm Haanuma Hanpaxenma 3U0
™ BAOK. BKA. CpabaTtbiBaHWe TENIOBOM 3alLMTbl HAa 610KMPOBaHME ONepPaTUBHOIO
BK/IIOYEHUA
MNycK 3awmT MNycK 3awmT
B OTKntoueHme c YPOB CurHan oTKAOYEHMA BbIKAOYATENA OT 3aLLUT, AeMcTBYOWMX Ha YPOB
bIXOA OTKkAtoYeHMe oT 3awmT | CpabaTbiBaHWE 3aLLUT HA OTK/IOYEHME BbIKAtOYATENS
BnokunpoBKa onep. BKA. | BJIOKMPOBKA ONepaTMBHOIO BKAKYEHUA BbIKAOYATENSA
Y KoadpduumeHT Bo3spata He meHee 0,95

KUT-P-A4-CT-01
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3.25 YnpaBsneHue BblkAlOYaTenem

3.25.1 ®yHKUMOHANbHbIE CXEMbI

aNropMTMOB

BK/OYEHNA U

OTK/NIIOYEHNA  BbIK/OYaTENA

npeacrtasseHbl Ha pucyHKe 3.32. HacTpanBaemble napameTpbl GYHKUUM YNPaBAEHUS BblKaOYaTeNEM
npueeaeHsl B Tabaunue 3.47, BXogHble U BbIXOAHble CUTrHaAbl — B Tabauue 3.48.
-
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v N /y
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HeuncnpaBHoOCTb ancnj
e, PMB ‘
N ‘\- <J

OnepatusHoe orkmoweume)— 21 . » j

< OMaHAa OTKMIoHYeHUs

OTKMIOYEeHWE 0T 3aLLmT }7 L A

- J
001c
p S
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| OTKnNOYEHNE BbIKI. j
o & —R

> N 0,1c >1
| t
‘\'\ Briok. oTkN4YeHUs } ToTKN.MaKC.
N ot

Beog VINH'I/.yI'IpaBJ'I.

PucyHoK 3.32 — ®yHKUMOHANbHAA CXeMa anropuTMa ynpaBaeHMA BblKAKOYATEIEM

Tabaunua 3.47 — NapameTpbl GYyHKUUM YNPaBAEHUA BbIKAOYaTENEM

HanmeHoBaHue Anana3soH 3HayeHune no LWar .
KommeHTapun
YCTaBKU n3MeHeHuA YMONYAHUIO | U3MEHEeHUsA
MaKcumanbHO AoNyCcTUMOE Bpems
TBK.MaKC. 0,10 - 10,00 1,00 0,01 Aony P
BK/IIOYEHUA BbIKAOYaTeNs, €
MaKcumanbHO AOoNyCTUMOE Bpems
ToTkA.MaKC. 0,10 - 10,00 0,30 0,01 pony P
OTK/IIOYEHMUA BbIKAOYaTens, ¢
BBOA MMNYAbCHOrO peXKMma ynpasaeHus
Bsoa Mmn. ynpas. O-™ O - A Y P ynp
BblK/tlOYaTENNIEM
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Tabnuua 3.48 — Jlornyeckme curHanbl GyHKLMM YyNPaBAEHUA BbIKAOYATENEM

Tun HanvmeHoBaHue N
CuUrHana CcuUrHana KommerTapuit
PMB Pene nonoXeHua BblKAOYaTENA — BK/IHOYEHO
PMo Pene nonoxeHua BblKAOYaTENA — OTKAKOYEHO
v Bnok. BKAtOYeHUA BnoKMpoBaHMe BKAOYEHMA BbIKAOYaTENA
X Bnok. oTKAto4YeHUA BnoKkMpoBaHMe OTKAKOYEHUA BbIKAOYaTeNa
[oTOBHOCTb NpMBOAA CurHan roToBHOCTU NPMBOAA K BK/IKOYEHUIO BbIKOYaTENA
BHew. aBT.BK/toYeHMe | CMrHan BKAOUYEHUA BbIKAOYATENSA OT BHELHUX YCTPOMUCTB aBTOMATUKM
OnepaTtuBHoe
BKAOYEHUe CurHan onepaTtMBHOroO BKAKOYEHMA BbIKAKOYATENA
OnepaTtuBHoe
Bxoa OTKAKOYEeHue CurHan onepaTtMBHOrO OTKAKOYEHMA BbIKAKOYATeNA
OTKAoyeHune oT 3awmT | CpabaTtbiBaHWe 3aWMT Ha OTK/IIOYEHME BbIK/IOYATENA
HencnpaBHOCTb BbIKA. HeuncnpaBHOCTb BbIKAtOYaTENA
BkntoueHwme BbIKA. CurHan BKIOYEHMA BbIKAOYaTENA
BkntoyeHune
Buixog | 33670KMpOBaHO BK/toueHme BbiK/o4aTeNa 3ab610KMpPOBaHO
KomaHgaa oTkntoveHna | KomaHaa Ha OTKAoYeHMe BblkAtoYaTens oT GyHKUUI YCTPOICTBA
OTKNOYEHME BbIKA. CurHan OTKAKYEHMA BblKAOYaTeNa

3.25.2 B ycTpoictee
BbIK/OYaTENA.

3.25.3 YctaBkamun «TBKA.MAKC.» U «TOTKA.MAKC.» 33[4aeTCA MAKCMMANbHO A0MNYyCTMMOe Bpems
BK/IHOUEHUA M OTKAKOYEHUA BbIKAKOYATENA COOTBETCTBEHHO. [pUM MMNYAbLCHOM peXKMme ynpas/ieHUusa

AJaHHbIMU YCTaBKaMM OrpaHNYMNBaETCA BpeMA MMNY/IbCOB BKOYEHUNA N OTKNKOYEHUA BbIKNHOYaTENA.

peannsoBaHa

H6N10KMPOBKM

byHKUmA MHOTOKpPaTHbIX

BKAOYEHUM

Mpyn OANTENbHOM BK/HOYEHUM UM OTKOYEHUW BblKAtoYaTensa (gonblie 3a4aHHOTO0 BpemeHu)
dopMUpyeTCA CUrHaN HEUCNPABHOCTM BbiKtodaTensa (n. 3.26).

KUT-P-A4-CT-01
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3.26 AnarHocTMKa BbiKAOYaTensa

3.26.1 dyHKUMOHANbHAA CXemMa AMArHOCTUMKM BbIKAKOYATENs MNpeacTaBneHa Ha pucyHke 3.33.
HacTpanBaembie napameTpbl GYHKLUNM ANArHOCTUKM BbIKKOYaTeNA NpuBeaeHbl B Tabanue 3.49, BxogHble
N BbIXxoAHble curHanbl — B Tabaunue 3.50.

‘\0" PMB b =1 THUy N

{ — { HeucnpasHocts LIY
Y PO — , ¥
. v

TroToE
’\’\‘ oToBHOCTB NpyBOAA 1 F A [ HewucnpasHocTs npusoja

F‘paSaTblBaHMe YPOS — 8 N
4{ HemcnpaBHOCTb BbIKIT.
—R Y

e N &
BknoueHue Bblkn, —— TBKJt'I.Ma‘Kc. . .
: — . OTka3 BKMoYeHUsA
e PMB —q — . y
L i
OTknioveHNe BbIkn. —— & ToTkn.Makc. . .
> ' — ‘ L OTKa3 oTKMNoYeHNUs ‘
. N PMO i G
C6poc curHanmaauvwl:
a PMB &
3 S &
N’\, PMo " Beog ¢vkcaLmm CO - ‘
b ﬁ —R CamonpoussonbHoe OTKII.
& | L s
—0
N >7
C6poc curHanusaumm =
/ 0,5¢c
OTKntoYeHWe BbIKI. 4’_'5’7
- v

CwrH. no pecypcy

1ABB| . .
B BRI nI'IO Pecypc< L Huakwit pecypc BhIkn. )
IC BB|PECYPC|:c: Mex. pec.

Kom. pec. (1)

Kom. pec. (IHo)
IH
IHO
ToTkn.
Tekywwi pecypc
Pecypc<

PucyHok 3.33- cDYHI-(LI,I/IOHZ:U'IbHaFl cXeMa anropntma AnarHoCTuKuM BblKIKOYaTENA
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Tabaunua 3.49 — NapameTpbl PyHKUUN AMATHOCTUKM BbIKIOYATENA

HanmeHoBaHMe

Awnana3oH

3HayeHue no

Lar

KommeHTapuii
YCTaBKM N3MeHeHMA YMOJIYAHUIO | UBMEHEHNA

YcTaBKa NO BpeMEHW AMarHOCTUKN

THUY 0,10-10,00 5,00 0,01 NCNPaBHOCTM Lenen ynpasieHus
BbIKNOYaTENEM, C
MaKcuMmanbHO AONYCTUMOE BpeMA

TrotoB 0,10-30,00 10,00 0,01 dopMUpPOBAHUA CUTHANA TOTOBHOCTMU
BbIKNtOYaTeNs, C

BBog duKCcaLMN CO O-M 0O i Beoz dMKcaumMm camonponsBoibHOMO
OTK/IIOYEHUA BbIKAKOYaTENA

Mex. pec. 0 — 100000 50000 1 MexaHW4eCcKuit pecypc BbiKaKOUaTeNS,
umkn BO

Kom. pec. (IH) 0 — 100000 50000 1 KomMMyTaLMOHHBIN pecypc BbiK/oYaTens
Npn HOMMUHANIbHOM TOKe, unKkn BO
KoMMyTaUMOHHbIN 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 2

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 BpeMsA OTKAOYEHUA
BbIKAOYaTENS, C

N TeKyLni oCTaToOYHbIN pecypc
Te ecypc 0-100 0 1
KyLmn pecyp BbIKAto4YaTena, %

Pecypc< 1-99 15 1 YcTaBKa CMrHanAn3aLmm CHUXeHUA
OCTAaTOYHOrO pecypca BblKkAtoYaTens, %
B

CHrH. o pecypcy O-™ 0O i BOZ CUTHANMN3aLUMN CHUMKEHMA

OCTaTOYHOro pecypca BblknoYaTeNs

KUT-P-A4-CT-01
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Tabaunua 3.50 — Jlornyeckme curHanol GyHKLMU ANATHOCTUKM BbIKAOYaTENA

Tun HanmeHoBaHue o
CUrHana CuUrHana KommenrTapui

no Mo Pecypc<? MyckoBo opraH ¢yHKUUM pacyeTa pecypca BblKaoYaTens
PMB Pene nonoXxeHua BblKAOYaTENA — BK/IHOYEHO

’\'\ PMo Pene nonoXeHua BblKAOYaTENA — OTKAKOYEHO
[OTOBHOCTb NpUBOAA CWrHan roToBHOCTU NPUBOAA K BKHOYEHMIO BbIKIOYATENA
CpabaTbiBaHne YPOB CpabatbiBaHune YPOB

B BKAtoueHme BbIKA. CurHan BKAOYEHUA BbIKAKOYATENA

Xoh OTKNKOUYEHME BbIKA. CurHan oTKAYEHMA BblKAOYaTeNA
Cbpoc curHanmsauum Cbpoc curHanmsaymm
HeuncnpasHocTb LY HeucnpaBHOCTb Lenen ynpas/ieHuMaA BblkaoYaTesnem
HencnpaBHOCTb
npuBoza HeuncnpaBHOCTb NpUBOAA BbIK/AOYaTeNA
OTKa3 BKAOYEHMA OTKa3 BKAOYEHMA BbIKAOYATENA — KOMaHAA BK/IIOYEHMA HE BbINO/IHEHA
Bbixoa, | OTKa3 oTKAOYEHUA OTKa3 OTK/OYEHMA BbIKAOYATENA — KOMaHAA OTK/IIOYEHMA HEe BbINOIHEHA
HencnpaBHOCTb BbIKA. HencnpaBHOCTb BblKAOYaTENA
Camonpounsso/ibHoe
OTHA. OTKAoYeHMe BbIKAtoYaTensa 6e3 KomaHabl ynpaBaeHus
Hu13KKUIA pecypc BbIK. H13KKUIA 0CTaTOYHbIN pecypc BbiK/O4YaTeNs
Y KoapduumeHT Bosspata 1

3.26.2 PacyeT «M3pacxo40BaHHOrO» pecypca BblKAKOYATENA OCYLLECTBAAETCA B COOTBETCTBUU C
dbopmynamu:

- MPU MaKCMMa/IbHOM ¢a3HOM TOKe He bo/siee HOMWHANbHOTO TOKA BbIKAKOYATENSA:

Imakc

KP=MP - (T} b

(3.15)

- Npn MaKCMma/ibHOM ¢a3HOM TOKeé B AMana3oHe OT HOMWHA/IbHOIro TOKa BblK/AKO4YaTena Ao
HOMWHAJ/IbHOIO TOKa OTK/TIOYEHWNA BbIK/IKOYATENA!

ln(l:q}:;c)
KP(L) \ in(lne
KP = KP(l,,,) - (ﬁ) m(T)

roe KP — n3pacxooBaHHbIM pecypc BbikaodaTens, %;
MP — mexaHW4YeCKunit pecypc BblK/toYaTeNa (3a4aeTca ycTaBkomn);
KP(IH) — KOMMYTaLMOHHbIM pecypc BbIK/IOYaTENA NPU HOMUHANbHOM TOKe (3aZaeTcA yCTaBKoMn);
KP(IHO) — KOMMYTaUMOHHbIN pecypc BbiKAOYaTENs MPU HOMUHAZIbHOM TOKEe OTKAYeHUA (3aaaeTca

yCTaBKOW);

IMaKC — MaKcMManbHbIN U3 Tpex GpasHbIX TOKOB, A;

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

IHO — HOMUWHANbHbIM TOK OTK/IIOYEHUA BbIK/AOYaTENA (3a4aeTcA ycTaBKow), A.
3.26.3 PacyeT OCTaTOYHOro pecypca BbIK/AOYATENA OCYLLECTBAAETCA NPU KaXKAOM OTKAOYEHUU

BbIK/tOYaTeNA
«M3PacXof0BaHHOIO» pecypca.

nytem

Bbl4NTaHUA n3

TEKYyLWLero BblIKN1lOYaTeNnA

pecypca

(3.16)

PacCy4nTaHHOIO

3.26.4 Mpun OTKAOYEHMM BbIKAKOYATENA C TOKOM IMAKC > [HO OCTaTOYHbIN Pecypc BbIKAYaTeNA
CHUXKaeTcA 40 HyAs.
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3.27 KOoHTpO/b u3meputenbHbiX Lenei HanpaxxeHua (KLH)

3.27.1 dyHKuMoHanbHaAa cxema KUH npeacraBneHa Ha pucyHKke 3.34. HacTpauBaemble
napameTpbl KUH npusegeHsbl B Tabanue 3.51, BXoAHbIE U BbIXOAHbIE CUTHANAbI — B Tabanue 3.52.

Beog KUH no U ’>—1
UAB |__/_ Mo KuH u2> ‘ 21 KUH Tep - — Myck KLH
usc |/~ TR et 21 BeogKkUHmoU ‘
U2 &3 10B | . S
‘ & 21
UAB | _ L. - s R
UBC | w & R wu ~ CpabatbiBatue KLIH
MAX 2 10B ) ’
'\'\ PMB %Q
\. / &
Beop MrH})ad KUH =1
‘ 10c¢c
L d 5 10% 21
- N 10c¢c
--/~ MO KUH dIB V
IB BB Lﬁo"l# oA
L dl &3 10%
p N 10¢c
1 | I
ic s /0K dIC> %
L d & 10%
‘Cﬁpoc cmrHanmsaumm:
e N
UAB |__s_ &
usc |~ MO KA Un> - 21
MIN &3 80B —
UAB [ )
“- MO KUH U2<
Uge 1 MOKUHU2<
L U2 & 5B
e I
’\’g\' HeucnpasHocTb TH ] &
,» A
N Brok. KUH ] J

PucyHok 3.34 — dyHKUuMOHanbHasA cxema anropmutma KLH

Tabnvnua 3.51 — MapameTtpsbl KUH

HanmeHoBaHue Awnana3oH 3Ha4yeHune no LWar .
KommeHTapun
YCTaBKU NU3MeHeHuA YMONYAHUIO | U3MEHEeHUsA
Beoa KLIH o U O0-o 0 i Besog KLLH no namepaembim
HanNPAXXeHUAM
KLH Tep 0,1- 20,00 1,00 0,01 YcTaBKa no BpemeHu cpabaTtbiBaHusA
KLUH, ¢
B . 6.
KE,(I)-|A MH. cpa O-™ O - Beog KLLH 6e3 BblaepKKM BpemMeH!
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Tabnuua 3.52 — Jlornyeckune curHanol KLH

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CcuUrHana
Nno KUH Un<Y MycKOBOW OpraH CHUXEHWUS TINHENHbIX HanpsKeHu dyHKkumm KLH
MO KUH U2>? MycKOBOW OpraH NoBbIWEHUs HanpsKeHus obpaTHoM
nocnenoBatenbHoOCTU GpyHKUmm KUH
Mo KLUH dIA>? MycKOBOW OpraH NoBbIWEHUs NPoM3BoAHOM ToKa dasbl A dyHKumm KLLH
no Nno KUH dIB>¥ MycKoBOW OpraH NoBbIWEHWA NPOn3BOAHOMN ToKa dasbl B pyHKummn KUH
Mo KUH dic>? MycKoBOW OpraH NoBblWeHMA Npon3BoaHOMN ToKa ¢asbl C pyHKummn KUH
Nno KUH Un>? MycKoOBOW OpraH NOBbIWEHUA IMHENHbIX HAanpAXeHnn GyHKummn KUH
MO KLH U2<Y MycKoBOM OpraH CHUXEHMA HANPAXKeHUA 06paTHOM Nocnen0BaTENbHOCTH
$yHKuMm KUH
HeuncnpasHoctb TH CurHan HemncnpasHocth UH
’\'\ bnok. KUH bnokmposaHue KLUH
PIB Pene nonoxkeHua BbIKNOYaTENA — BK/IHOYEHO
Bxog | Cbpoc curHanmsaumm Cbpoc curHanmsaumm
Bbixo Myck KLUH Myck ¢yHKummn KLUH
A CpabaTtbiBaHue KLH HencnpaBHOCTb M3MEPUTENBHbIX LLeNei HanpAXKeHnn
Y KosaddpuumeHT Bo3spata He 6onee 1,05
2 KoadpduumeHT BosspaTta He meHee 0,95
3 KoadpduumeHT sosspara 1

3.27.2 ®dyHKuma KUH cpabaTtbiBaeT ¢ BblAEPKKOM BPEMEHMU:
- MPU CHUXKEHUWN BCEX JIMHENHbIX HanpsKeHu HuKe 10 B npu reHepaTope, NOAKAOYEHHOM K

WMHAM;

- NPV NOBbILLIEHUUN HaNPAKeHUA obpaTHOM NnocneaosaTeibHOCTU Bbilwe 10 B.

3.27.3 MporpammHbIM Kao4yom «BBoa, mrH. cpab. KUH» BBOAMTCA KOHTPO/Ab TOKOB A/s
cpabatbiBaHuA KLUH 6e3 BblAepKKU BPEMEHMU.

3.27.4 ina cpabaTbiBaHns ¢yHKUMM KUH 6e3 BbloepXKU BpemeHu npeaycMOTPeH BXOAHOM
NoAKAOYaeMbIA IOTMYECKUA curHan «HewucnpasHocTb TH» (Hanpumep, Ana NOAKAOYEHUA KOHTAKTOB
NONIOXKEHNA aBTOMATMUYECKOTO BbiKAtoYaTena LiH).
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3.28 dyHKLUUM cUrHanmnsauum

3.28.1 dyHKUMOHANbHAA CXema anroputma CUrHaaMsauMm npeacrtaBaeHa Ha pucyHke 3.35.
HactpanBaembie napameTpbl GYHKLUN CUTHANU3ALMN NpUBeaeHbl B Tabanue 3.53. BxoaHble 1 BbIxogHble

CUIHa/bl aATOPUTMA CUIHAN3aUMM NpuBeaeHbl B Tabnunue 3.54.

M Pno W‘ & >1
&
1Ty —
I -
& 0,25¢
[\’\ PMB ) gl
[ C6poc cmmanmsaum;} 21
0,25¢
L OnepaTvBHOE OTKIIOYEHNe } —4
[\'\ Bnok. Aeap. oTk. J
(\’\ PIB | & 5
4(/
il
J 1]
c\'\ PMo \} o
21

o
N
(S,
[e]

OnepaTuBHOE BKIKOUEHHE |

I

Bnok. curH. aBT. Bkn.

N
( C6poc cmrHanmsau.MM}

PucyHok 3.35 a) — PyHKLUMOHANbHAA CXeMa aIFOPUTMa CUrHaIN3aLUum

Bblkn. oTkMNoueH

ABapviiHoe OTKI.

Bbikn. BrnoveH
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OKVIT
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PucyHok 3.35 6)

T

ABapust

- cDyHI-(LI,l/IOHa}'IbHaﬂ cXema anropntma CUrHanmnsaumnm
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PucyHok 3.35 B) — PyHKLUMOHANbHAA CXEMaA aITOPUTMa CUrHAIN3aLUum
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Tabaunua 3.53 — NapameTpbl PyHKUUM CUTHANU3ALUN

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

BAOK. curH. aBT. O-® 0 BnokmpoBaHue curHanmsaymm
BK/. ABTOMATMYECKOrO BKAOYEHUA
BbiBog, O-® 0 BbiBOA, CMrHaNM3aLMM HEMpPaBUJIBHOTO
npeaynp.dasmp. ¢dasmposaHua
BbiBoA, O-® O BbiBog, gelicteuna PMY Ha
npegynp.PMY npeaynpeanTenbHyo CUrHanmn3aumo
BbiBoA, O-® O BbiBog, gelicteusa PCH Ha
npeaynp.PCY npeaynpeamTenbHyto CUrHanmnsaumo

Tabnunua 3.54 — Jlornyeckmne curHasbl aArOPUTMa CUrHaAN3aLnm

Tun HavmeHoBaHue o
KommeHTapum
CcUrHana CUrHana
PMNB Pene nonoxkeHua BbIKAOYATENA — BK/IKOYEHO
PMoO Pene nonoxkeHua BbIKAOYATENA — OTKAIOYEHO
OTkA. oT BH3 c YPOB OTKAOYEHME BbIKAOYATENA OT BHELWHEN 3aWwmThl € gelicteuem Ha YPOB
«’\ OTKA. oT BH3 6e3 YPOB | OTKAtOYEHME BbIKAOYATENA OT BHELWHeN 3awmTbl 6e3 gencrtens Ha YPOB
OTkntoveHme ot YPOB OTKntoveHme ot YPOB HMkecToAWMX 3aWmT
Bnok. ABap. OTKA. CurHan 610KMPOBaHUA CUTHAIN3ALMM aBAaPUMNHOTO OTK/TOYEHUSA
BHew. npeaynp. BHewWwHWI curHan cpabaTtbiBaHMA NpegynpeanTenbHON CUrHANM3aLMK
CpabartbiBaHue A31 CpabatbiBaHue A31
CpabartbiBaHue ATO CpabatbiBaHue ATO
CpabatbiBaHue A3 1 CpabatbiBaHue A3 1
CpabartbiBaHue Y13 CpabatbiBaHue Y3
CpabatbiBaHne TO 1 CpabatbiBaHne TO 1
CpabatbiBaHne MT3 1 CpabatbiBaHne MT3 1
CpabatbiBaHne MT3 2 CpabatbiBaHne MT3 2
CpabatbiBaHne YMT3 CpabaTbiBaHne YMT3
CpabartbiBaHune 343 CpabatbiBaHue 343
CpabatbiBaHue 3MM 1 CpabatbiBaHue 3M 1
CpabatbiBaHue 3 2 CpabatbiBaHue 3 2
CpabatbiBaHune T30M 1 | CpabatbiBaHme T30M 1
CpabatbiBaHune T30M 2 | CpabaTtbiBaHuMe T300M 2
CpabatbiBaHue T30MM 3 | CpabaTtbiBaHue T300M 3
Bxoa | CpabatbiBaHue 3033 CpabaTtbiBaHue 3033
CpabatbiBaHne 3033
3U0 CpabaTbiBaHWe CUTHANAN3ALMN Haanuma HanpsaxkeHma 3U0
CpabatbiBaHne 3033
310p CpabatbiBaHne 3033 nNo pacyeTHOMY TOKY HY/IeBOW NOCAe[0BaTeNbHOCTH
CpabatbiBaHue 1833 CpabaTbiBaHWe 3aLWMTbl OT ABOMHbIX 3aMblKaHUI HA 3eMJItO

OTtkntoueHne TM

Cpa6aTb|BaHme TenaoBom 3alnNTbl Ha OTK/IKOHEHKNE

CpabatbiBaHne PM 1

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

CpabatbiBaHne PM 2

Cpa6aTb|BaHme BTOpOI?I CTyneHu 3aWnTbl NO HANPaB/IE€HUO MOLWHOCTH

CpabatbiBaHue 3MH

CpabatbiBaHue 3IMH

CpabatbiBaHue 3MH 1

CpabatbiBaHne 3MH 1

CpabatbiBaHue 3MH 2

CpabatbiBaHne 3MH 2

CpabatbiBaHue 3B

CpabaTtbiBaHue 3B

CpabatbiBaHue 3APB

CpabatbiBaHue 3APB
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MpoaonxkeHue Tabanybl 3.54

Tun HanmeHoBaHue KommeHTapui
CuUrHana CcuUrHana
CpabatbiBaHue PMY CpabaTbiBaHMe 3aLWMTbl MO CKOPOCTU MOBbILEHWA YacTOTbl
dF/dt>
CpabatbiBaHune PCY CpabaTbiBaHMe 3aLWUTbl MO CKOPOCTU CHUMKEHWUS YACTOTbI
dF/dt>
OwwnboyHoe
BK/IlOYEHME CpabaTbiBaHMe 3aWmMTbl OT OLWMOOYHOrO BKAOYEHUSA
CpabatbiBaHune YPOB CpabaTbiBaHne YPOB
CpabatbiBaHue KUT HencnpaBHOCTb M3MEPUTENbHbIX LIEeNei ToKa
OnepatusHoe
BK/IlOYEHME CvrHan onepaTtMBHOrO BK/IKOYEHUA BbIK/IlOYaTENA
OnepatusHoe
OTKAKOYEHMEe CvrHan onepaTtMBHOIO OTK/IIOYEHUA BbIK/IOYATENA
Bxoa HeuncnpasHocTb LLY HencnpaBHOCTb Lenewn ynpasaeHuaA Bbikao4aTenem
HeuncnpaBHoOCTb
npusoaa HencnpaBHOCTb NpMBOAA BbIKAOYATENA
OTKas BKAOYEeHMA OTKas BKAOYEHMA BbIKAOYATENA — KOMaHAa BKIOYEHUA He BbINOJIHEHA
OTKas oTKAtoYeHuA OTKa3 OTKAOYEHMA BbIKAOYATENA — KOMaH4a OTK/IIOYEHUA HE BbIMOJIHEHA
CamonpowussosbHoe
OTKA. OTKAIOYEHME BbIKAtOYATEN 6E3 KOMaHAb! YNPaBAeHUs
Hu3kui pecypc BbIKA. HW3KMI OCTaTOYHBIN pecypc BbIKAKOYaTeNA
CpabatbiBaHune KUH HencnpaBHOCTb M3MEPUTENBHDBIX LLeNen HanpaXeHnA
C6poc curHanmsaumm Cbpoc curHanmsaumm
HeuncnpasHocTb 313 HeuncnpasHocTb 3113
CpabatbiBaHue PY F> CpabaTbiBaHMe 3aWMTbl OT NOBbILEHWNA YACTOTbI
CpabatbiBaHue PY F< CpabaTbiBaHMe 3aWMUTbl OT CHUXKEHMA YacTOTbI
CurHanusauma TM CpabaTbiBaHMe TENNOBOM 3aLLMTbl Ha CUrHAIM3ALUMIO
BbIK/1. OTKAIOYEH CurHannsaumaA OTKIKOYEHHOTO NOJI0XKEHMUA BbIK/IOYaTeNA
BbIK/1. BKAIOYEH CurHannsaumaA BKIKOYEHHOTO NONOXKEHMA BbIKAOYaTeNA
Bbixog ABapuiiHOE OTKA. ABapuiiHOE OTK/IIOYEHWNE BbIKOYaTENS
MpeaynpexaeHune MpeaynpeantenbHaa CUrHaAn3aumA
CurHan cpabatbiBaHWSA 3aLlMUT, AEMCTBYOLWMX HA OTKAOYEHME
Asapwusa BbIKNtOYaTENA

3.28.2 CvrHanusauma NonoXKeHMA BbIKJAKYATENA OCYLLECTBIAETCA C MOMOLLBK ABYX CUIHANbHbIX
Namn, BKAKOYEHHbIX Yepe3 KoHTakTbl PMB mn PMO. B page cnyyaes npeaycmMaTpuBaOT CUIHANM3auUto
aBTOMATUYECKMX MepeKNtodeHnit BblikatovaTens. CUrHaibHaa namna roput POBHbIM CBETOM B C/yyae
ONepaTUBHOIO BK/OYEHWUA/OTKIOUYEHUA U MUTAET, B C/ly4ae aBTOMATUYECKOTO BKAOUYEHMA/OTKAOYEHNA.

3.28.3 CurHanmsauma OTKAOYEHMA OT 3aluMT A[OCTUraeTcA 3a Cc4yeT MOAKNKYEHUA ANamnbl
OTK/IIOYEHHOTO MOJIOXKEHUA BbIK/AOYATENA K LUMHKE MWraloOLWLEro CBETa BbIXOAHbIM pesie YCTPOMCTBA
«ABapUMNHOE OTKA.».

3.28.4 AnbTepHaATUBHbIM CNOCOBOM CUrHaANM3aUMM aBTOMATUYECKUX MEPEKNOYEeHUN ABNAETCA
KOMMYTUPOBaHME NamMnbl GECKOHTAKTHbIMU AUCKPETHbIMM BbIXOAAMMU «BbIKN. OTKAKOYEH» WU «BbIKA.
BK/ItOYEH». B 3TOM c/lyyae NnpumMeHeHWe LMHKU MUTaloLLErO CBETA He TpebyeTca.

3.28.5 B ycTpoinctee npeaycMoTpeHo ¢GOpPMUPOBAHUE CUTHANOB aBapPUMHOIO OTK/OYEHUS
BblKNtoYaTena («ABapuiiHoe OTKA.»), cpabaTtbiBaHMAa 3awWuT («ABapua») U  cpabaTbiBaHUA
npeaynpeauTenbHon curHanusaumm («MpeaynpexaeHve»). Npu GopMUPOBAHUN CUTHANOB «ABapUA» U
«MpeaynpexageHmne» Ha NNLEBOM NaHeNM Ny/ibTa 3aropatoTcs COOTBETCTBYHOLLME CBETOAMNOAbI.
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3.28.6 Cobpoc curHanmsauum ocyulectsaseTtca KHonkoit «CBPOC» Ha nvueBon naHenu nynbTa,
KomaHzon ACY nav no BXogHOMYy NOAK/IOHaEMOMY IOTMYECKOMY CUrHany «Copoc cUrHaamsauum» (cm.
PUCYHOK 3.36).

o, cepoc | 21

<
e CspoccwrnanmaauMM-ACY} ( C6poc curHanusaumm

J
’\’g\' Cbpoc ceranmsauMM]

PucyHok 3.36 — DyHKUMOHAIbHAsA cxema anropmtma cbpoca cMrHanmnsauymm
3.29 MNepeKkntoyeHUe rpynn ycTaBoK

3.29.1 B ycTpoiicTBE peasn3oBaHo ABe rpynmnbl yCTABOK.

3.29.2 MepeKkntoyeHMe mexay rpynnamm YyCTaBOK OCYLLECTBASETCA NoAayel CUrHaNoOB Ha
noAaKatyaemole normyeckne Bxoapbl «pynna ycrasok 1», «pynna ycTaBoK 2».

3.29.3 lMepekatoyeHmne rpynnbl YCTaBOK 610KMpPYeTCa Npu nycke GyHKUMIA 3aMT U aBTOMATUKM.

3.30 Perucrpauusa cobbiTuii u aBapmii

3.30.1 B ycTtpoicTBe peanu3oBaHa OJYHKUMA XpPaHEHWS B 3HEProHe3aBUCUMOM MNaAMATU
PerucTpmpyembix cobbITUn 1 aBapui.

MoapobHoe onncaHue apxmBoB cObbITUI U aBapuii NPUBEAEHO B PYKOBOACTBE NO 3KCNayaTauum
TPBH.656122.001 P3.

3.30.2 B ycTpounctee peannsoBaHa GyHKUMA perncrpauum v XpaHeHWsa B SHEProHe3aBUCMMOU
NamMATU M3MEpPAEMbIX WM pacyeTHbIX MapameTpoB CeTU MNpW MNocnegHem aBapUMHOM OTKAKOYEHUU
BblK/tOYaTeNA.

3.31 OcuunnorpadpupoBaHMe aBapUNHbIX COObITHIA

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

3.31.2 AnnTenbHOCTb OCUMANOrPaMMbl 3a43eTca ycTaBKoM «Tocu» (3HayeHMe Mo yMONYaHUIo
5,00 ¢, amana3oH perynuposanus ot 1,00 go 30,00 c).

3.31.3 CocTtas ocumnaorpamm npeasaputesibHO HaCTpoOeH Ha 3aBoAe-u3rotosmtene M YacTUYHO
MOXKeT ObITb U3MEHEH M0/Ib30BaTENIEM C MOMOLLbIO NporpammHoro komnaekca «KIT.Connect».

3.31.4 Myck ocuunnorpada OCYLIECTBASETCS NPU Mycke M cpabaTtbiBaHM GYHKUMIA 3aWMT U
ABTOMATUKMN.

[na BHewHero nycka ocumnnorpada npesycMoTpPeH BXOAHOM MOAKAOYAeMbIM curHan «lyck
ocumnnorpada.

3.31.5 NMopgpobHoe onncaHue GyHKUMM ocunnnorpadpupoBaHma aBapunHbIX cobbITUIA NpuBeaEeHO
B pyKoBoACTBe no skcnayaTaumm TPEH.656122.001 P3.
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3.32 dyHKUMA usmepeHus

3.32.1 YcTpoiicTBo obecneymBaeT USMEPEHUE U BbIYMCAEHME NAaPaMETPOB CETU A1A OTODparKeHns

Ha Aucnnee nynbTa, B nporpammHom komnaekce «KIT.Connect» un gna nepegaum s ACY.

3.32.2 MepeyeHb M3MepaeMbix NapameTpoB npueesgeH B Tabanue 3.55. OTobpakeHune 1 nepegaya
B ACY M3mepsaeMblX U BblYUCNEHHbIX MAPAMETPOB CETU OCYLLeCTBAAETCA ANA NepBON rApPMOHMYECKON
COCTaB/IAIOLLEN TOKOB U HAaNPAXKEHUN.

Tabaunua 3.55 — MNapameTpbl ceTn

HanmeHoBaHue KommeHTapuii MNepepaya B

napameTpa ACY
IA BB Tok ¢a3bl A co CTOPOHbI BBOAa, A [a
IB BB Tok ¢a3bl B co cTopoHbl BBOAaA, A [a
IC BB Tok ¢a3bl C co cTopoHbl BBOAA, A [a
IA HB Tok ¢a3bl A cO CTOPOHbI HY/1IEBbLIX BbIBOAOB, A Oa
IB HB Tok ¢asbl B co CTOPOHbI HYy/1EBBIX BbIBOAOB, A Ja
ICHB Tok ¢asbi C co CTOPOHbI HY/EBbIX BbIBOAOB, A [a
IA and OnddepeHumanoHbIi TOK ¢pasbl A Het
IB gno OnddepeHumanbHblit TOK ¢pasbl B Het
IC anod OnddepeHumanbHblit TOK ¢pasbl C Het
IA TOpM ToK TopmorkeHuA dasbl A Het
IB Topm ToK TopmorkeHua ¢pasbl B Het
IC Topm Tok TopmorkeHus dasbl C Het
UAB JNInHenHoe HanpskeHue ¢pas AB, B Ja
UBC NnHeliHoe HanpsaxeHue ¢as BC, B Oa
UCA NnHeliHoe HanpsaxeHue ¢as CA, B Oa
11 ToK npsMon nocaenoBaTeibHOCTH, A Ja
12 ToK obpaTHOM nocnepoBaTenbHOCTH, A [a
12/11 KoadPpnumeHT HecummeTpmm TOKOB N0 06paTHOM NOCAeA0BaTE/IbHOCTH Het
310 ToK Hy/nieBOM nocnegoBaTenbHOCTH, A Ja
Bl 310 BbICLUME rAapMOHMKM TOKA HyNE€BOM NOoCnea0BaTeNbHOCTH, A Ja
310p PacueTHbIN TOK HyNeBOM NocneaoBaTe/ibHOCTH, A Ja
ul Hanps»keHne npamoi nocnenosaTenibHOCTH, B Ja
U2 HanpsaxeHne obpaTHOM nocnegoBaTenbHoOCTH, B Ja
3U0 Hanps»keHne HyneBoi nocnenoBaTenbHOCTH, B Ja
F YacrtoTta cetu, l'y, Ja
dF/dt CKOpOCTb MU3MEHEHMA YacTOTbl ceTn, 'y, Het
P AKTUBHAA MOLWHOCTb, KBT Ja
Q PeaKTnBHaa MOLWLHOCTb, KBap Ja
S [MTonHaa mowHOCTL, KBA Ja
cos(d) KoaddpuumeHT mouiHocTH Oa
Z1 ConpoTtusieHne npamoit nocnegoBatesbHOCTU, Om HeTt
ZAB ConpoTtuBneHue KoHTypa AB Het
ZBC ConpoTtumBneHue KoHTypa BC Het
ZCA ConpoTtmsneHue KoHTypa CA Het
ZA ConpoTnBieHUEe KOHTYpa A HeTt
ZB ConpoTtuBneHue KoHTypa B Het
ZC ConpoTtusneHue KoHTypa C Het
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3.32.3 [na napameTpos, nepegasaembix B ACY npeaycmMoTpeHO ycpeaHeHUe u NpoperkuBaHue c
nepuoaom, 3afaBaemMbiMm ycTaBkon «ACY Tycp» (3HayeHne no ymondanuwo 0,50 ¢, AmanasoH
perynnposaHua ot 0,00 go 5,00 c).

3.33 CamogmnarHocTuKa

3.33.1 B npouecce 3KcnjayatauMm YCTPOMCTBA OCYLLECTBAAETCA HEMNPEepbiBHbIN KOHTPOJIb €ro
paboTocnocobHoCTH.

3.33.2 KoHTponb paboTocnocobHOCTM YCTPOMCTBA ocylecTBaseTcs no ceetogmony «PABOTA» Ha
NINUEBOM NAHENN NY/IbTA, @ TAKXKe NO KOHTAaKTaM BbIXOAHOro pese « OTKas».

Mpu BbiABNEHUWN YHKUMEN CAaMOAMATHOCTUKM HEUCNPaBHOCTU, nNpenaTcTBylowen pabote
ycTpoiictea csetoanosn «PABOTA» Ha NMLEBOM MaHeNM NynbTa FAacHET, KOHTAKTbl BbIXOAHOrO pene
3aMbIKalOTCA, CpabaTbiBaHME OCTA/IbHbIX BbIXOAHbIX pene 6i1oKkupyertca.

3.33.3 B ycTpoicTBe NpeaycMoTpeEHA MHAMKAUMA HAaAMUYUA ONEPATUBHOMO NMTAHMA NO CBETOAMOLY
«MUTAHUE» Ha nnueBoit naHenn nynbTa. MpU CHUXKEHUN HaANPAXKEHMA ONEPaTUBHONO NMUTAHUA HUXKeE
(165 + 5) B ceetoauoa «MUTAHUE» racHer.
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NMPUNOXEHUE A
(cnpaBoyHoe)
®YHKUMOHaNbHbIE CXEMbI aITOPUTMOB YCTPOWMCTBA
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PucyHoK A.2 — ®yHKUMOHaNbHas cxema anroputma a3
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PucyHOK A.7 — ®yHKUMOHAIbHAA CXeMa aAroputma nycka no HanpsxeHuto ana MT3
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PucyHok A.11 a)- dyHKUMOHaNbHaA cxema anropmutma T30rM
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PucyHok A.12 — dyHKUMOHaNbHaA cxema aaroputma KUT

N
| /- nososssio-—— & Hewanpasn. 3033
50Mu(i5: 3033 310>

310

me

- ~ Hanpasn, 3033
310 %%’ MO PHM HI
3U0 Foi _ 23
Pnp. [{ 3033 ®my | _
3033 d3oHbI | ! L 21 - ( Myck 3033 /1

4

30 |z & . L | 3033Ts 3033Tc
t -/~ 10 3033 3I0akT P 23,28
3ua = - | L& 3033 no akT. cocT. S ]t &

BI0aKTLC23033 310akT, : T

( Cpa6atbiBanmne 3033 ﬂ

A
30 --#-|N0O 3033 310er & 3033 no Br &
Br (553 3033 3I0sr, J
21

- Kontp. 3U0 8 3033
| .
L".i-‘ Bnok. 3033 ,;_ It "o Al
N N 23

[ Myck 3033 3U0
.
( ao |/ No30333ue . | & ‘BE,O,ﬂ 3033 3UU3033iJD Te 30333U0Tep & 28
Py —— + —
3U0 |53 3033 3U0> (R A Cpabatsizanme 3033 3U0
a' A
L i.‘ Briok. 30333U0 | 03
[ Myck 3033 310p /J
. Bson 3033 310 i
Fg BB/~ 10 3033 310p> T $08 23 Te S04 30n Tep & 23,28
[ —
IC BB| 310 (533033 310p> ) A A Cpabatsisanve 3033 310p
L—“l. Briok. 3033 310p
vy

PucyHok A.13 a) — DyHKUMOHANbHaA cxema anroputma 3033

77 KUT-P-A4-CI-01



;?;n;cwr

TPBH.656122.001-32.02 P31

.
( a0 || M0 Re33 30>
50Mu(i5: As33 310>

Y

Bnok. 33

-

UAB
UBC
IA BB
ICBB

UAB
UBC
IA BB
ICBB

UAB
UBC
IABB
ICBB

UAB

£33

PM1S
PM 1 MHB.Hanpasn.
<

PM1S

R

PM 1 MhB.Hanpagn. |

J
ﬁﬁ MO PM 1Q<

S PM1S

PM 1 WHe.Hanpasn. |

NOPM1P< ;

NMOPM1P> ¢

& ‘ 333 Toy
850.9533 353 p

23
Myck As33

—

|

PucyHok A.13 6) — dyHKuMOHanbHas cxema anroputma 3033

Beog PM 1 P<
o

(
|

23,28
[ Cpabatbieanve [833

22

IV‘

-
Beog PM 1 P>
_/

Myck PM 1 '

)

PM1Te M1 Tc

Beog PM 1 Q<

22,27
Cpabartbisanue PM 1

\
e i F
\— A

Beoa PM 1 Q>

<
nopPM1 Q>

Gt PM1S
PM 1 Mg varpasn. |

UBC
IABB
ICBB

.

F’QJ Briok. PM 1

UAB [ 9%,

Beog PM 2 P<

-
NnoPM2P<

© PM2S
PM 2 Whe.Hanpagn. |

UBC
|A BB
ICBB

UAB

Beog PM 2 P>

A
nopPMm2p>

© PM28S
PM 2 WHe.Henpagn. |
NOPM2Q< !
5 PM2S |
PM 2 Mg vanpasn. |
NMOPM2Q> !

UBC
IA BB
IC BB

UAB
UBC
IA BB
IC BB

UAB

M 2 Tep
1

&

22

7

)

22,27

Myck PM 2

Beog PM 2 Q<

's 7
1 Cpabatbisanne PM 2

Beog PM 2 Q>

uBC
IA BB
IC BB

€3

PM2S
PM 2 Mg Hanpagn. |

v
—

E\.‘v‘ Brok. PM 2

UAB [
(UBC L
UCA | MIN
( 26 ‘CpasaTbIBaHME KLlHJ

MO PM Un< |
<51 PMUn< |

i

=)

S

PucyHOK A.14 — ®dyHKLUMOHANbHAA CXxemMa aAropuTMa 3aLMTbl NO HaNpPaB/NEHNIO MOLLHOCTH

KUT-P-A4-CT-01

78



o
TPBH.656122.001-32.02 P31
23

'S ral

{\ Myck 3MH ,|
- Beop 3MH
(1 ™
UAB |1~ MO 3MH Un> ——— & 3MH Tep 23 28
i — S
>UCA MAX @3 3MH Un> < 3MH Te '>_1| R CpabaTbieatne 3MH
UAB [ _ t =
g | N1OMH Un< | - L[
\UCA MAX[{Z2 3MH Un<
e
L % Bnok. 3MH
PucyHok A.15 — ®yHKUMOHaNbHaA cxema anropmutma 3MH
23
Bsoa 3MH 1 ( Mvek 3MH 1 q
. . - 1 CK
‘Hgg - M0 3MH 1 Un< & L g J
| UCA |MAX £33 3MH 1 Un< 3MH 1 Tep ﬂza 26
’—‘1 'l
s — CpabatoiBarne 3MH 1
UAB |_/-| no 3MH u2> .
UBC [=— — T T
U2 53 3MH U2>
( 27 |CpabartbiBaHue KLI,HF 21
™ |
| ®a_|  Brok3MH1 2
- Beog 3MH 2 Myek 3MH 2 1
b’gg -2~ N0 8MH 2 Un< T — y
| UCA |MAX (53 8VH 2 Un< 23, 28

3MH 2 Tcp E
} - } | CpabartwiBasue 3MH 2

AN

( 27 |Cpabartuipanve KLLHF =1 ‘
|\\ Bnok. 3MH 2 FJ

PucyHok A.16 — ®yHKUMOHaNbHAA cxema aaropnutma 3MH

23
I !
L Myck 3MB
a1 23,28
L'-J’gg G noamszt —-—— & Beoa 3MB 3"'15 Tep f ;
T : LI Cpa6atbiBaHue 3MB j
IABB Z1 | 3MB XwnH d — _~P
\'C BB 3MNB Xmake

| 27 | CpaGatbiBanve I(L|H] 2

\\\ Erok. 3B

PucyHok A.17 — ®yHKUMOHaNbHaA cxema anropmutma 3B

79 KUT-P-A4-CI-01



ot
TPBH.656122.001-32.02 P31

Beog 3APB  ——

uAS 1| noaaps z1 & | yenosue 1 coT  3APBN 23,28
:g gg Z1 | 3APB Xcp s MocneposatensHoe 1 > | ( CpabaTbiBaHue 3APB
3APB Xcm & BLINONHEHMWE YCIIOBMIA —R M 7 -
3APBR | *— Ycnosue 2 L- 2- g_j
— "3-2-

.« & Ycnosue 3
3APB Tcbpoc

= & Yenoeue 4

UAB
uag “4~| No3APB ®

IABB| @
IC BB
L

[ 27 |CpaGateisatue KLLH]'— 21
("’,l_ Bnok 3APB |

y

PucyHok A.18 — ®yHKUMOHaNbHaAA cxema anroputma 3APB

Beoa Ow.BKN.
‘:g gg -| MO Ouw.sKn. 1> & 23,28
IC BB MAX | Ow.skn. |> 3 |( OwwnBoyHoe BKIKYEHHE
UAB \ noo Un< Ow.Bkn. U< Tep Ow.skn. U< Ts ‘
B e N
UCA |MAX¢S3 Ow,Bkn, U< o

L 27 | CpaGatsisarite KUH

— i
e Brok. O )
|\ ‘- NOK. L. BKM. |

oy

PucyHok A.19 — dyHKLUMOHaNbHAA CXeMa a/IFOPUTMA 3aLLUNTbI OT OLLIMBOYHOTO BKIOUYEHUS

- ~ Beon YPOB
[ 23 ‘OTKHICI'-IBHVIE ¢ YPOB S
A

L ]

=1 26,28
- R o=

— ~ CpabartbiaHue YPOB
IABB |- | Mo yPOB I< 21 J

IC BB|MAX (53 YPOB I<

g
'\‘ Bnok. YPOB
~

[ l‘ chopenneYPOB

PucyHok A.20 — dyHKUMOHaNbHas cxema anroputma YPOB

KUT-P-A4-CT-01 80



KUT

TPBH.656122.001-32.02 P31

23
{ Myck P4 F> \
. Bsop PYF> — b )
LLJJ';E /| nopue & PYF>Tcp 2
F &2 PYF> g ‘ e | CpaGarteiganue P4 F>
1 L
[""‘ Brok. P4 F> ] : — 23
|( Myck PY F<
— Beop P4 F< o]
{HSCB; [y nopdFs & PY F< Top —2
A (
| F ic_;,? PYF< al - I\ CpabaTsisaHne PY F< ?
[\ Briok. PY F< } q
B
L Myck P dFfdt> }
Beoa P4 dF/dt> o
HSE |/ o P eFra - — & P4 dF/dt> Top 28
dfidt £ P dFfdt> - [ \CpabaTsisanue PMY dF/at>|
{ Bnok. PMY dF/dt> 1|
| MyckPCYdFd>
Bsoa PCY dF/dt> — b 3
LLJJSE /- o pew et & PCH dF/dt> Tep 28
dfidt 23 PCY dFfdt> o | —{ A - ——|Cpa6atsisanue PCY dF/dt>
UAB |~ < | ' ‘
uAs _}\ ’\no PY Un .
UCA MAX|(:  20B —

[.\.i. Briok. PCY dF/dt< ]

PMCYHOK A2l- CDYHKLI,MOHaIIbHaﬂ CXeMa anroputma 3antbl OT NOBbIWEHNA U CHUXEHWUA YaCTOTbl

(&

% MY /oY J—>T ‘ My/gy /yynh'ra >1 29

| - 7

[ "o J . — R M‘ i BHEDE\EAW‘HY - gHCTSHLlMOHHOS yrlpaBneng

‘»"‘ Pexum Y I \:% [ i 22
I N ——————————————————— L\ MecTHoe ynpasneHue

05¢c 01¢c
& [ sowous & o com

M
22 MecTHoe ynpaBneHwe,

} T &
“&| BKINKOYATL - ACY MYILY ¢ nyneta

[ 22 | [JMCTaHUMOKHOE YyTIpaBeHme ‘

N
o
a
(o]
v
—

01¢c
I_[““' BKITIOYNTE 24 |
'_o_________________
nepaTMEHOE ynpasneHue npu NepeknioueHny pexmuMos ¢ nyneTa
| 05c 01c
| (B0 oo i3
22 MecTHoe ynpasneHve ] [
| [ yip 01c 21 L 21
| [_><4 BKMIOUNTD - ACY | & 3 2
— s 7
| ( 22 | [lucTaHUMoHHOE yripasnexmne 1 1 Onep. ekn. B cxemy KC
. ) 7] i 4 J
| 01c

\‘ BKIIOYUT j —T A

05¢c 01¢c vp.
I[% (1] BkmouunTL \ A P ST ] Buion MY[Y

I_r\ BRTIOWATE | { | o

™y
[23 ‘ BnoKMpOBKa ONEp. BKI.
-

81 KUT-P-A4-CI-01



%\EQMT

TPBH.656122.001-32.02 P31

OnepaTtneHoe ynpaeneH1e Npy NEPEKTIOYEHNN PEXMMOB
no HaaHa4aemomy exopny "Pexvm OY"
05¢c

| \
I P (& men
[ ™ O oTkouwTb b & ynp. cnynera
| 22 MecTtHoe ynpaanahw: ] ‘
| - 21
[ ~ | oTKNIOUU TS - ACY‘EZ & | MY/ ¢ nynera
| [ 22 J]ucraHuuuHHoeynpasneHue ‘ |
0,1c I ‘ !
[ OTKIMOYUTE J;ﬂ 3
________________ _ |
OnepaTtuBHOE ynpaeneH1e npu NepexnioHeHn PEXMMOB C NynsTa j 3
| : 05¢c O1c i
'y 3 I
| (@j O oTknioumTL 4 |
0.1¢c i

.
| [Dc OTKIIOUNTb - ACY%

25,28

A

| [22 [IMCTaHUMOHHOE YrpaBneHme |
1 A

|
| [’“’ OTKMIOUNTH \4|f 7
L ‘\. ) L

OnepatueHoe ynpasneHue 6e3 nepeKkioyeHns PEXMMOB YNpaBneHns

|

| 05¢c 01¢
| [@ J OTKIIOUMTb |

|

5
[ BKIIOUNTb ‘ E

Ynp. c/vnhTa E|

|
Bblowwlﬂy
|

—

-
OnepaTnBHOE OTK/IOYEHE
L. A

PucyHOK A.22 a) — DyHKUMOHaNbHAA CXeMa a/IropPUTMa ONepaTMBHOIO YNpPaB/ieHUA BbIKNtoYaTenem

&

‘uAB
uBC
UCA

L/~ MO KH Ump>
MIN 22 KH Umch>
--/-| MO KH Ukn>

I

UkH |
of  KH UkH>

| noke du<

dU (5 KCdu<
KC Knpue

MO KC dF<
dF (3 KCdF<

ut MO KC dd<

UkH e

db (5 KC dos<
KC ®npus

U1
UkH

'UAB [ _
UBC i
UkH

{ Mo KC |

24,28

29 Onep.iT.c KC

‘Onap. BKN. B CXEMY I(C}

22 no ke |

s ‘ ~ P
J

r T R
| 22 | Onep. Bkn. 8 cxemy KC
b

AN

PMB

PucyHok A.22 6)

7 a)

OI'IQDETMBHOB BKNKOYeHWe

Onep. Bkn. OTcyTCTRME cupr.J

- (DYHKLI,MOHaI'IbHaFI cXemMa airopnutma onepaTtnuBHOIO ynpaBaeHUA BblK/1KOYaTE/IEM

KUT-P-A4-CT-01

82



TPBH.656122.001-32.02 P31

%&MT

-

7

|v‘

— e e ——

2 Myck A3 1 .

4 Myck TO 1 ‘

5 MyckMT31 |
5 Myck MT3 2 J—
9 Myck 31 J—
9 Myck 3M 2 ]—
1 Myck T30M 1 ]

1 Myck T30M 2 )—
11 Myck T30M 3 )—
13 Myck3083 |
13 | Myck30333U0 |
13 Myck Oe33 |
13 | Myck 3033 310p J—

PucyHOK A.23 a)— DyHKLMOHANbHAA CXeMa arOPUTMA COCTOAHMA 3aLNUT

[- 14 Myck PM 1
[ 14 Myck PM 2
[ 15 Myck 3MH
[ 16 Myck 3MH 1
[ 16 Myck 3MH 2
[ 17 Myck 3MB
[ 21 Myck P4 F>
[ 21 Myck PY F<

TITITTTTT

Myck 3awuT W

83

KUT-P-A4-CI-01



KAUT

TPBH.656122.001-32.02 P31

1

1

Cpabateianue A3 )

-

1

CpabaTeigaHve OTO |

[+

Cpabatbisanve O3 1]

N

CpabartbiBaHne Yﬂ31|

s

y

CpabatbiBaHue TO '1J

o

1

CpabaTbiBaHne MT3 1

w

P

CpabaTbiBaHne MT3 i

CpabartbiBaHue YMT:i

6
8

<

20

CpabarbiBaHue SHSJ

iy

|

CpabatbisaHune SOS.j

=y

CpabaTbiBaHne 11333]

3
3
3

-

Cpabarbisaqne 3033 3I0p]

-
-

T300M 1 Ha oTkN.

CpabatbiBanue T30M 1]

-
-

N

CpabatwiBaHme TI0MN 2

11

[
[
[
[
[
[

3

T300 3 Ha oTKnM.

Cpabatbisanve T30M 9

Otkn. oT BH3 ¢ YPOE]

9

[ Al

30 1 Ha oTkn.
/

CpabaTtbiBaHue 3M1 1 )i

9

3 2 Ha oTkn.

J
2]

CpabaTteieanme 3I1

-
(=]

Otkntoyerue TM W

1

PM 1 Ha oTkn.

CpabatbiBaHne PM 1}

-

[

PM 2 Ha oTkn.

Cpa6ateieaHne PM 2}

1

3MH Ha oTkn.

CpabaTbigaHne SHH}

-

CpabarsiBaue 3MH 1]

1

|

3MH 1 Ha oTkn.

3MH 2 Ha oTkn.

CpabatbiBadie 3MH 2 )

1

[

1

CpabGartbiBaHue 3I'IBJ

=y

CpabaTblsaHue SAPI%—/

4
4
5
6
6
7
8
9

1

[
[
[
[
[
[
[
[
(
AN
(
[
|
(
(
[
[
(
[

OwwbouHoe ammqeuue]

Y

3APB Ha oTkn.

OTknio4eHne o1 VPDB}

AN

Otxs. o1 BH3 Gea YPOB]

ng

Bn.onep.eKkn.oT 3aLu;
P/ {

rR_

‘Cﬁpoc CHFHEHHSEL\HVJ

10

|

[ A
L J

OTknioyeHue ¢ YPOB

ote &
Y OTKnio4eHMe OT 3alKUT ]
J L

TM Briok. sk |

Y

Briok. onep. Bkn. 1

21 22
-
F Briokupoeka onep. ekn.

PucyHoK A.23 6)— PyHKLUMOHaNbHAA CXeMa a/iIfoPUTMa COCTOAHMA 3aLLUT

KUT-P-A4-CT-01

84



o
TPBH.656122.001-32.02 P31

- ;
22 ‘ OnepaTneHoe mmuenne]i 21 = 1A° I 26
e T S e
"‘ BHew. aBT.BKmO'-IeHllleji «‘ BknwouyeHWe BLIKM. /J
L R kN

|v‘

'
25 | Komanga oTknioyeHus
A

Tekn.maxc.

21 L— Beop nwnpaan.

~ |
.‘.’.\. BroK. BKNIOYEHWS ]7 - }
| [¢]

o Bxniovenne 3aabnomposan
w_ loToBHOCTL anBO,Ela]—O -

26 | HemcnpaeHocTb ancn.J

i
e, PR

e

PMCVHOK A.24 - cDYHKLI,MOH«':]I'IbHafl CXema anropnutma BKJKOYEHUA BbIKKOYATENA

e 24
‘ 22 |OnepaTtusHoe ormmeﬁne)i 21 / ,

> ‘ lL KomaHaa oTKNoYeHHs

23 | OTKnto4eHWe OT :-,au.mTJi
e

= 26
t A S . =
T‘ R I OTKNYEHUE BbIKN.
L4 \
01c ) 21 [
", PMO J -
L I
e, | ToTKN.MaKe.
L o BrioK. oTKnoYeHus ] i
Beoa HM}yI‘IDaEIﬂ.
PI/ICVHOK A.25 - (DyHKLI,I/IOHaﬂbHaﬂ cXema airopnutMma OTKNKOYEeHUA BblK/1KOYaTeNA
= 28
a PMB 1 [=1 Thuy . >
— . ENCNpaBHOCTL
[“o J l LA e
o PMNO ) )
- TroTos r 2
[ﬁ."‘ [oToBHOCTL NpvBOAA 1 — L HewucnpaBHoCcTb npuao,q:}
- —
i e
- - 24
[ 20 ‘Cpaﬁamaanne YPOB —S :
- R 4( HewncrpasHOCTb BbIKM.
s B [ 28
| 24 | BKOYeHHe BoIKN. & TeKn.MaKe. ’7 (
— . OTKa3s BKNOHEHNA
™ l L ?
. 9 PMB /—O
( | . 28
| 25 | Orknioverive seikn, —— & Totkn.makc. (
o= b L OTkas oTKYeHus q
Y PMO — o}
™

~
| 29 ‘Cﬁpoc curHanusauun
S

PucyHoK A.26 a) — DyHKUMOHANbHAA CXEMA aNrTOPUTMa AMArHOCTUKM BbIKAtOYaTeNs

85 KUT-P-A4-CTr-01



ot
TPBH.656122.001-32.02 P31

(= ™
Y PrB & S
28
|"l PO — oC | & Beoa cukcauum CO ( >
& —R L CamonpounaBorsHoE oncn.j
L
[ A 21
| 29 |Cbpoc curHanuaaumm———— =

05¢c

| 25 | OTkniouenme Bbikn, 4,_,:’7

28
CwrH. no pe
:‘;‘ EE \f MO Pecypc< | /9 i ( Hu3kwii pecypc Beikn. 7]
IC BBPECYPC[E? Mex. pec. |
Kom. pec. (IH)
Kom. pec. (IHo)
IH
IHO
ToTkn.
Tekywwii pecype
Pecypc<

A

PucyHoK A.26 6) — dyHKUMOHaNbHasA CXema anropuTma AMarHOCTUKU BbIKoUYaTens

Beog KLH no U | >1

UAB| ¢ =21 | KUH Tep | ]
uBc [=2- Nno KUH uz> i >1 Bsoa KLUH o L Mycxk KUH .

— iz %2 10B g >1 2,7,14, 16, 17, 18, 19, 28

‘ no KUH o s

uesc |+ O KUH Un< 4 & R —  CpabaTbiaHue KLIH
MAX {o:  10B

AN PIB |
&
Beop MrHﬂ)aﬁ KUH 21

-

LY

-/~ | MO KUH dIA>
d 3 10%

-/~ | MO KUH dIB>
L d 5 10%

-/ nokuHdic> — L
L d i 10%

29 ‘Cﬁpoc ceranwsaum]J

- - N
UAB | s nmokuHun> &
L MIN . 80B

o i
UAB ™ | o KUH u2<
L Uz %3 5B

P
\ HeHCHpEBHDCTbTHJ - —
\

i

Pa.  Brok KUH }
LN »

PucyHoK A.27 — dyHKLMOHaNbHaA cxema aaropmutma KLUH

KUT-P-A4-CT-01 86



o
TPBH.656122.001-32.02 P31

AL &

>1 )
< BbIKM. OTKMIOUEH J
I b
&
1Ty
M1
T 0.25¢ .
4F':‘7 ABsapuiiHoe OTKN. ]
[ A8 ) L
) ‘R
[ 29 |C6poc ceranwsauHH] 025¢ =1 |
[ 22 | Onepatuskoe u‘rnmoqewe] —h
[’\.l Bnok. Asap. oTKn. ]
[-»‘l.‘ PMIB } : & 51
C | BuIKn. BKIHOYEH ]
11y &
JUL—
1
[ﬂ't‘ PMO ) S |
[ 29 [C6 i =1 R
poc CHI'HSJ"IHSSL;WJ 025 ¢ ’7
22 | OnepaTugHoe BKIIOYEHIE — 4

Brok. curH. aeT. BKM.

iy

PucyHOK A.28 a) — DyHKUMOHANbHAA CXeMa aiIropUTMa CUrHaAn3aumm

87 KUT-P-A4-CI-01



KAUT

TPBH.656122.001-32.02 P31

{ 1 | CpabaTbieaHue .ELSF} 2
[ 1 |CpabatbiBaHue }J,TOJ
| 2 |CpabatbiBanve O3 1]
[ 2 | CpabaTtbiBaHue Y,ELB]
{ 4 |CpabatbiBaHne TO 1}
L 5 CpabaTbieaHne MT3 }
[ 5 CpabatbiBaHne MTS%
| 6 CpabatbiBanue YMT(%
[ 8 | CpabaTtbisaHue 3}131]

\ 30M 1 Ha oTKA.
( 9 | Cpab6arbisanme 311 1J

\ 3M 2 Ha oTkn.
L 9 CpabatbiBanve 3 2J
[ 10 OtknroveHne TM ]

T30M 1 Ha oTkn.

| 11 [CpaGatsizarme T3OM 1] —
[ 11 CpabaTtbiBanue T300M 2}

\ T30M 3 Ha oTkN.
( 11 CpabatbizaHue T30M .”j S -

Asapus ]

L 13 CpabatbiBaHue 303:% | —R ~
[ 13 CpabatbiBaHue ,ElBSS]

| 13 |Cpabarsisanve 3033 3mp}
) PM 1 @ OTKN.
14 CpaGatoiBaHve PM 1J

PM 2 Ha oTkn.

3IMH Ha oTkn.
15 | CpabaTbiBaHwe SHH] —
3MH 1 Ha oTkn.

[ 14 CpaGatsiBaHue PM 2}

16 | CpabateieaHue 3MH 1\}
3MH 2 Ha oTkn.

| 16 | CpabGarbiBaHue 3MH 2}

{ 3APB Ha oTKn.
18 | Cpabarbisarne 3APB ]

[17 CpaﬁaTblBaHneSl'le

19 | Ownbo4Hoe alcmouerme]

[..i_ OTknioyeHWe ot YPOB}

| Wy _ Ot o B3 Bes ypc%

[n." Otkn. oT BR3 € YPOBJ

| 29 C6poc cwuanwsaun%

PucyHoK A.28 6) — DyHKUMOHANbHAA CXeMa aAropuTma CUrHanmsaumm

KUT-P-A4-CT-01 88



TPBH.656122.001-32.02 P31

KUT

-

|v‘

~

8 |HewucnpaBHOCTL 3}13\{
9 |Cpabarsisanue 311 I sn 114\101-““'
9 |Cpa6atbiBaHue 31 2{ 3n 2ﬂiomn'
10 | Curnanusaumsa TM ‘
11 | CpaGareleanme T3OM 1 i T30n 1\13 OTKA.
11 | Cpabarsigaue TOM3 | o013 Ha OTKI.
15 |Cpa6atbieanve 3MH 8nH H\ELOTKH'
16 | Cpabatbizarne 3MH 1 I SMH 1\HE o
16 | Cpabatbizanmne 3MH 2| SMH 2\13 o
14 |CpabatbiBaHue PM 1| PM 1310Tm’
14 |CpabatbiBaHue PM 2 PM 23101‘“'”'
18 CpabaTbiBaHue SAPBI BAFBQ?\ TR
13 |Cpabatbisatie 3033 SUUI
20 CpabatbiBanue VF‘Gﬁ
21 Cpa6aTblraHue PY F=‘|
21 (CpabatoiBadue PY F=11

| 21 Coabarusane PTIU oFiapf>=20A MPAYNR.PIIH
21 Cpaanuisave PCH dFigC20A PeAYND.PCH
26 | HewucnpasHocTs LIY ‘
26 | HevcnpasHocTs Npusoaa |

‘ 26 | OTkas BKNKYEHWs I
26 | OTka3a oTKmoYeHNA
26 | CamonpouasonkHoe UTun.I
26 |Hwakwit pecypc EhIK.I'I.I
27 |CpabBartuianmne KUH I
12 |Cpabatbieanue KLUT |

SYS | Henpag. (haamposanmne I Beigoa npgﬂfnpmaanp.

“w
[ ‘\. Brew. npeaynp. J

29

Mpegynpexnexne J

‘Cﬁpoc curHanwsauun|

PucyHoK A.28 B) — dyHKLUMOHaNbHAA CXeMa aNropuTMa CUrHann3aumm

CEPOC J— 21

C6poc curkanmaaumy - ACY J

Cépoc ceranHaauHM|
—y

-

12,23, 26, 27,28

CBpoc cUrHanuaaummn

PucyHok A.29 — dyHKLMOHaNbHAA cxema aaroputma cbpoca cMrHanmnsaumm

S

89

KWUT-P-A4-CT-

01



ot
TPBH.656122.001-32.02 P31

N3meHeHUA B LOKYMeHTe

(o]
Ne | Homepa nameHeHHbIx JaTta Bepcus BMO KoMMeHTapHii
n3m. CTpaHuL, N3MEHEHUA
- - 11.10.2024 | - NcxoaHana Bepcus/peaakuma
1 1-90 24.08.2026 | KUT-P-A4-Cr-01_00 Hosoe BINO

KUT-P-A4-CT-01 90




   I  Ф диф =  |      I -  Ф ВВ ∙  К  тр ВВ     I  ном +      I -  Ф НВ ∙  К  тр НВ   I  ном |


     I -  Ф ВВ


     I -  Ф НВ


   К  тр ВВ


   К  тр НВ


   I  ном


   I  Ф торм =  1 2 ∙  (  |      I -  Ф ВВ ∙  К  тр ВВ     I  ном | +  |      I -  Ф НВ ∙  К  тр НВ   I  ном | )


     I -  Ф ВВ


     I -  Ф НВ


   К  тр ВВ


   К  тр НВ


   I  ном


     Z -  АВ =       U -  АВ      I - А −     I - В


     Z -  BC =      U -  BC     I - B −    I - C


     Z -  CА =      U -  СА     I - С −    I - А


      U -  АВ ,       U -  ВС ,       U -  СА


      I - А ,       I - В ,       I - С


  E =     (    I э ∙  К  тт   I  ном ) 2 ∙ 100%


   I э


   К  тт


   I  ном


   I э =   I ф 2  +    K 2  ∙   I 2 2


   I ф


   K 2


   I 2


  E(t) =     (    I э ∙  К  тт   I  ном ) 2  ( 1 -    e  -   t   T  нагр ) ∙ 100 % + E(  t 0 ) ∙    e  -   t   T  нагр  


   I э


   К  тт


   I  ном


   T  нагр


  E(  t 0 )


  E(t) = E(  t 0 ) ∙    e  -   t   T  охл  


  E(  t 0 )


   T  охл


  t =   A     (    I 2 ∙  К  тт   I  ном ) 2


   I 2


   К  тт


   I  ном


  P = Re  (  I А * ∙    U -  АВ -  I С * ∙    U -  ВC )


  Q = Im  (  I А * ∙    U -  АВ -  I С * ∙    U -  ВC )


      U -  АВ ,         U -  ВС


   I А * ,      I С *


     U  кн прив  =  К  прив   ∙  U -  кн ∙  e  j∙   Ф  прив


   К  прив


     U -  кн


   Ф  прив


  КР=МР ∙    (   КР(  I н )  МР )     I  макс   I н


  К Р = К Р (   I  н о )   ∙    (   К Р (   I н )  К Р (   I  н о ) )    l n  (     I  н о    I  м а к с )  l n  (     I  н о    I н )

