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HacToslee pykoBoAacTBO No aKcnayaTtaumm TPBH.656122.001-12.01 P31 (panee - P91) asnaetca
BTOPOWM 4YacTblo 0OLWEro pykKoBOACTBa MO 3Kcnayatauum TPBH.656122.001 P3 1 npegHa3HavyeHo AnA
03HAaKOMNEHUA C WHAMBUAYANbHbIMU OCOOEHHOCTAMM YCTPOMCTB MWKPOMPOLLECCOPHbIX penenHon
3aWmTbl M aBToMaTuKK KUT-P (nanee — ycTpoiicTs), npmBeaeHHbIX B Tabanue 1.

Tabaunua 1 — MicnonHeHWa yCTPOMUCTB

VCN0BHOE HAMMEHOBAHME 0603HaveHME Tun QUCKPETHbIX NHTepdelicbl nepeaadm AaHHbIX
BXO/Z0B
KWT-P-A2-13-02-11-10-TH-01 | TPBH.656122.001-12 | DXOAb! MOCTOAHKOTO | 1o oe ags
TOKa 220 B
Bxogbl noctoAHHoro | [sa RS-485,
KNT-P-A2-13-02-12-10-TH-01 | TPBH.656122.011-12 oKa 220 B n6a Ethernet 100BASE-TX

OnuncaHne 06WMX TEXHUYECKMX XapPaKTEPUCTUK, KOHCTPYKTUBHOE UCMOJIHEHWE YCTPOMCTBA, €ro
COCTaB, MpaBWAA 3KCNAyaTauMW, XPaHEHWUA, MOHTA*Ka M TPAHCNOPTUPOBKU MpuBeAeHbl B 0bwem
pykoBoAacTse no akcnayataunm TPBH.656122.001 P3.

B HacToAwem P31 npuseneHbl cBegeHUA NO PyHKUMOHAZIbHOMY HA3HAYeHWIO YCTPOMCTBA, ero
OCHOBHblE TEXHWYECKME XapPaKTEPUCTUKM W NapamMeTpbl, NpuHUMMbl paboTbl, cBeaeHMA 006
WNHOMBUAYANbHbIX YCAOBUAX IKCMIyaTaLMmM U TEXHUYECKOTO 0OCNYKUBAHWMA.

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

- pyKoBOACTBO no aKkcnayaTaumm TPBH.656122.001 P3;

- nacnopt TPEH.656122.001 MC.

Ha nocnepgHelt ctpaHuue P31 pacnonaraetca vHPopmauma O perncrTpauum MU3MeHeHuwn, rae
YyKa3aHbl UCTOpMA U3MeHeHUN Hactoawero P31 n Bepcum BCTPOEHHOro nporpammHoro obecneveHuma
YCTPOWCTBA, aKTya/ibHble A1 KOHKPETHOM pefakumm (Homepa nusmeHeHus) PI1.
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B TeKcTe HacToAwero P91 npumeHAtoTca cneaytowme cokpalleHnsa n ob6o3HavyeHus:
ABP — aBTOMaTM4yecKoe BKAOUYEHUE pe3epBa;

AlNB — aBTOMaTUYeCKoe NOBTOPHOE BKAOYEHUE;

ACY — aBTOMaTM3MPOBaHHAA cUCTEMA YNpaBAeHUs;
AYP — aBTOMaTM4eCKaa 4acTOTHaA pPasrpysKa;

BB — BBOAHOM BbIKAOYATEND;

BMNO — BcTpoeHHOe nporpammHoe obecneyeHmne;

[B — ANCKpeTHbI BXOS;

3MH — 3awWmTa MMHUMANIBHOIO HANPAXKEHUA;

3033 — 3awmTa oT 0a4HOPa3HbIX 3aMbIKAHUM Ha 3EMIO;
3MH — 3awWwmTa OT NOBbLIWEHMA HANPAXKEHUA;

3®P — 3awuTa oT Peppope3oHaHCa;

K3 — KOpOTKOEe 3amMblKaHue;

KH — KOHTpO/b HanpaxKeHus;

KUH — KOHTpO/Ib Lenei HanpsxKeHus;

MT3 — maKkcMmanbHaA TOKOBaA 3alLUTa;

MO — nyckoBoW opraH;

PCH — pene CHMXeHMA YacToTbl;

PTNB — pene NoN0OXeHMA BbIKAOYATENA KBKAOYEHO»;
PMNY — pene noBbIWEHMA YACTOTbI;

PY — pene yactotbl;

CB — CeKUMOHHbIM BbIK/OYATEND;

TH — TpaHcdopmaTop HanpaKeHus;

THM — TpaHchopmaTop HyNEBOM NOC/1I€A0BaTENIbHOCTH;
UH — uenu HanpAaXKeHus;

YATB — 4acToTHOEe aBTOMaTMYeCKoe NOBTOPHOE BK/IKOYEHME.

KUT-P-A2-TH-01 4
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1 HASHAYEHME YCTPOMCTBA

YctpoiictBa (cm. Tabnauuy 1) npeagHasHayeHbl A1A BbINOAHEHUA GYHKUMIA penerHon 3aliuThl,
aBTOMATUKM M CUTHANMN3ALMWN Ha TPAaHCHOPMATOPAX HANPAXKEHUA B CETAX C HanpaXeHuem 6 — 10 KB.

YcTpoiicTBO npeaHa3HavyeHo Ana paboTbl HA NOACTAHLMAX C BbINPAMIEHHBIM UMW NOCTOAHHbIM
onepaTUBHbIM TOKOM.

Ha pucyHke 1.1 npmBeaeHa ynpoLLEHHAn cXema NOoAK/OYEHNS YCTPOMCTBA.

KWT-P-A2-TH
X219

UA E
2710
X21:41

UBE
2712
27

uc E
21:14
2715

3UO§
21:16

PucyHok 1.1 — NMogKntoyeHne ycTponcTea
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2 TEXHUYECKUE XAPAKTEPUCTUKU

TPBH.656122.001-12.01 P31

2.1 OyHKUMM 3aLMT, aBTOMATUKUN U CUTHANIU3aLUN

2.1.1 OcHOBHble GYHKUUM 33aWMT, aBTOMATUKU U CUTHANM3aLUKM, BbIMOJIHAEMbIE YCTPONCTBOM
npueeaeHsl B Tabaunue 2.1.

Tabnnua 2.1 — OcHoBHbIE GYHKLMM 3aLLUT, aBTOMATUKU U CUTHANM3aLUK

HanmeHoBaHMe QYHKLUK Koa ANSI MyHKT P31
3aWwmnTa MMHUMANBHOTO HaNPAXeHus, 2 CTyNneHu 27 3.2
3awmnTa NoBbIWEHNA HaNPAXKEHNA 59 3.3
KOHTpOsb HanpAaXeHUA 59, 27 3.4
MNyck no HanpsaxeHuto ana MT3 - 3.5
CurHanusayma ogHoda3HOro 3amblKaHMA Ha 3eMI0 59N 3.6
3awmTa oT peppope3oHaHca - 3.10
ABTOMATU4YECKanA YacTOTHAA pa3rpyska, 8 oyepesen - 311
YacToTHOEe aBTOMATMYECKoe NOBTOPHOE BKAOYEeHWe, 8 ouepesel -
3awmTa NoBbIWEHNA YaCcTOThbI 81H
3aWwmMTa NOHUKEHMA YacToTbl 81L 3.12
3awmTa no CKOPOCTU N3MEHEHUNA YaCTOTbl 81R
[OnarHocTmKa uenei HanpaXeHUs - 0
ABapuiHaa cMrHanmsaumsa -
MpeaynpegmtenbHaa cUrHanmsauma - 3.16

CurHanmsauma Cpa6aTbIBaHMﬂ dBTOMATUKU -

2.2 OCHOBHble TeXHUYECKUE XapaKTEPUCTUKM YCTPOICTBA

2.2.1 OCHOBHble TEXHMYECKME XaPaAKTEPUCTMKU YCTPOMCTBA nNpuBedeHbl B Tabauue 2.2.
MoapobHble TEXHUYECKME XapaKTePUCTUKM NpuBeaeHbl B TPEH.656122.001 P3.

Tabaunua 2.2 — OCHOBHbIE TEXHUYECKMNE XapPaKTEPUCTUKM

HavmeHoBaHMe napameTpa ‘ 3HayeHue
OnepaTuMBHOE NUTaHUe
TUN onepaTUBHOro ToKa MNepeMeHHbIH, I'IOCTOF\I’HHbIﬁ,
BbINPAMNEHHbIN
[AnanasoH Hanpa*KeHua NuTaHuA, B 80-264
U3mepuTenbHblie aHanorosble BXoAbl
KonnyecrtBo nsmepuTenbHbIX KaHAN0B HanpaXeHus 4
[nana3oH KOHTPOAMPYEMbIX 3HAYEHUI KaHa/I0B HanpaXeHus, B 0,05-264
OuncKkpeTtHble BXoAbl
KonnyecTtBo AUCKPETHbIX BXO4,08B 12

AVCKpeTHble BXOAbl NOCTOAHHOIO TOKa C HOMUHANIbHbIM HaNpPAXKeHunem 220B
U MMNysibCoOM peXKeKunuu ToKa

3HayeHue HanpaxeHus cpabaTtbiBaHusA, B 01158 oo 170

3Ha4yeHMe HanparKeHua Bo3BpaTa, B 01132 po 154
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MpopgonxeHne Tabanubi 2.2

HanmeHoBaHMe napameTpa 3HayeHue
MWHUManbHasa AINTENbHOCTb CUTHaNa, Mc, He bonee 5
JononHuTtenbHaa NporpaMmHO-peryinpyemas 3ageprkka cpabartbiBaHUsA, MC 0-30
CpabaTbiBaHWe Npu 06paTHOM NOASPHOCTH Het
[OuckpeTHble BbiIXoabl

KoanyectBo ANCKPETHbLIX BbIXO40B 11
Bpemsa cpabatbiBaHus, He bonee, Mc 5
HanpaxeHne kommyTaumm, B 5-264

KommyTaumoHHas cnocobHOCTb KOHTAKTOB pene Mpu 3aMblKaHWUU HArpysku B
Lensx NoCToOSHHOro ToKa HanpsxkeHnem 220 B, He 6onee

40 A B TedyeHmne 30 mc
30 A B TeueHne 200 mc
15 A B TeyeHmne 300 mc
10 ABTeyeHme 1l c
8 A gpantenbHoO

KommyTaumoHHas cnocobHOCTb KOHTAKTOB pene npu pasmblKaHUM aKTUBHO-
WHAYKTUBHOW Harpyskmn ¢ noctosiHHol BpemeHn L/R He 6onee 50 mc B uenax
NOCTOAHHOrO TOKa HanpsxkeHuem 220 B, He 6onee

0,25 A

UHTepdeiicbl cBA3M C yCcTpoiicTBOM

Tun nHTepdeica ceasm ¢ nporpammHbim Komnaekcom «KIT.Connect»

RS-485 (pasbem X32), USB

Tun nHTepdeica ceasm c ACY

RS-485 (pasbem X33)

MpoToKkoAbl Nnepeaayn gaHHbIx B ACY

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

Cu HXPOHU3aUuunA BpemeHun

Tun nHTepodeica

RS-485 (paszbem X31)

Cnocob cMHXpOHM3aLMUK

1PPS

UHTepdeiicbl ceasu Ethernet?

Tun nnTepdeica ceasm c ACY

Ethernet 100BASE-TX
(pazbemsbi X34, X35)

MpoTokoAbl Nnepeaayn gaHHbIx B ACY

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

BcTpoeHHOe nporpammHoe obecneyeHue

CobcTBeHHOe Bpems cpabaTbiBaHMA MYCKOBbIX OPraHOB HaMpAMeHusA, He
6onee, mc

25

Bpema Bo3BpaTa NYCKOBbIX OPraHOB HANpPAXKEHUA, He 6onee, mcC

25

CobcTBeHHOE Bpema Cpa6aTbIBaHMF| NMYCKOBbIX OPraHOB 4YaCTOTbl

o1 60 go 120 mc

Bpema Bo3BpaTa NYCKOBbIX OPraHOB YacToTbl

o1 60 go 120 mc

Bepcua anroputma AYP

8.0.0

Y Hannune untepdericos Ethernet 3aBucuT oT MCNoNHEHUA ycTpoiicTsa (cm. Tabanuy 1)

KUT-P-A2-TH-01
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2.3 OyHKUMOHANbHDbIE XapaKTEPUCTUKMN YCTPOMCTBA
2.3.1 Cxema nogKnroyeHms

2.3.1.1 Ha pucyHKe 2.1 npuBeaeHa cxema NoAKAOYEHMA YCTPOMCTBA.
1PPS - CuHXpoHU3auuA

BpemeHun JuncKpeTHble BXoabl
X31 (RS-485) X51 X53
1|0 A 1| +220B 1 |o0—— B9 BHew.curH.
2 | oo B 2 |o»—|—_ | OB1PMBBB 2 C%>——‘ -220B
3 |0»-|R {120 Om) 3|c»{+—__ — | AB2PMNBCB 3|on [ [B10 BHeww.curH.
4 |o»| Gnd 4 |c»—+— — | AB3Ten. TH 4 O—»—“ -2208B
5|c»+—  —e| AB4AB.TH S5 \o—— AB11 BHew.curH.
6 |C»—+—  —e| AB5 BHew.curH. 6 O—»—“ -220B
7 |CH»—+—— | -220B 7 \o— [B12 BHew.curH.
8 | —— — | AAB6 BHew.curH. 8 (H>——‘ -220B
9 |c»——  —e| OB7 KBuTUpOBaHue 9 | oo
10| c»——— | -2208B 10| G-
11| c»——  — | OB8 BHew.curH. 11| o
12 | C—+—— | -2208B 12| oo
5
\
///
AHanorosble BXoAbl
X21 K CBA3b C NPOrpammHbIM
9| o— E komnnekcom "KIT.Connect"
PP ] [ xa2(Rsass) |
o N 10| A
é uUB = 2 | O B
12| — i 3 | oo~ |R {120 Om)
13| O— @ e g = 4 | O Gnd
$uc — i -
14| 50 ]
175;%3 3U0 // I ~[x34 (Ethernet)lﬂ
16| o— — P 1 RIS (T-5688) |
N T x35 (Ethernet)? ‘
RJ45 (T-5688B)
X33 (RS-485) | X52 Xs54
1| A 1|c—+— 1 (*r»i//T K7 A4P 1
2 | O» B 2 |o» ~ e | K1 Heucnp. TH 2 |o»
3 | >—|R (120 Om) 3|+ K2 Bbixog, 3| K8 AYP 2
4 |o» Gnd 4 |C» -~ K3 Bobixog, 4 |c» T
Cea3b c ACY 5 | 5+ —e | K4 MpeaynpexaeHue 5 (H>i//7 K9 YAMB
6 |C» ~.*| K5 Ortka3 6 |C» -
7 |t 7 | O K10 Bobixog,
8 | Ct—r K6 3emna B ceTn 8 39>—\J\
9 | CH1— 9 |
10| o 10| c»——rT K11Bbixoa
11 QHF:]E 11 Qﬁ%}
12| S 12|

ﬂ,I/ICKFJETHbIe BbIXOA4bl, NUTaHWE
PucyHoK 2.1 — Cxema NoAKAYeHUs yCTpoiCcTBa

1) Hannune unHtepdeiicos Ethernet 3aBUcUT OT CNONHEHMA YCTPOICTBa (cM. Tabamnuy 1)

KUT-P-A2-TH-01 8
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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

HavmeHoBaHune
JnanasoH nsamepeHuns DYHKUWMOHA/IbHOE HAa3HAYeHune
aHaNorosoro Bxoaa

UA Hanpsa»keHue ¢pasbl A

UB HanpsaxeHue ¢asbl B

uc 0,05-264,00 B HanpseHue ¢asbl C

3U0 HanpsaxeHue HyneBsom
nocnef0BaTeIbHOCTU

2.3.3 B cnyyae npuMeHeHMA YCTpOMCTBA B cxeme C 0b6paTHbIM YepegoBaHuvem ¢a3 Aana
MCKNIOYEHUA ownboYHol paboTbl HEOBXO04MMO BBECTU NMPOrpaMmMHbI Katod «ObpaTHoe Yepes, dpas»

2.3.4 ncKpeTHble BXOAbl U BbIXOAbI

2.3.4.1 B tabnnuax 2.4 n 2.5 npmuBeneHbl COCTaB AMCKPETHbIX BXOAOB M BbIXOAOB YCTPOMCTBA
COOTBETCTBEHHO. PYHKUMOHANbHOE Ha3Ha4YeHWe AUCKPETHbIX BXO4O0B W BbIXO4O0B, MX HAaMMEHOBAHMUA
BbINO/IHEHbl Ha 3aBOAE-U3roTOBUTENE YCTPOMCTBA M MPU HEobXo4MMOCTU MOryT ObiTb M3MEHEHbl C
nomoLLbo nporpammHoro komnaekca «KIT.Connect».

Tabnunua 2.4 — AINCKpeTHble BXOAbI

HavmeHoBaHue MNoaKntoyeH K normyeckomy
®yHKUMOHaNbHOE Ha3HayeHne

OVCKpPeTHOro Bxoaa BXoA4y

[B1 PI1B BB PTB BBOAHOrO BbIKAOYaTENA PIMB BB

B2 PIB CB PTB ceKUMOHHOrOo BblKAOYaTeNA PMB CB

B3 Ten. TH Tenexka TH BkayeHa HeuncnpasHocTb THY

0B4 As. TH AsTomart TH BKAtOYeH HeuncnpasHocTb THY

[B5 BHeww. curH. flencraue Ha MPEAYNPEANTENbHYIO BHew. npeaynp.
CUrHaANM3aumo

[B6 BHeLww. curH. flencraue Ha MPEAYNPEANTENbHYIO BHew. npeaynp.
CUrHaANM3aumo

[OB7 KeutnposaHune | CoHpoc curHanmsaumnm Cbpoc curHanmsaumm

B8 BHeLw. curH. Aencrane Ha MPEAYTIPEAUTENBRYIO BHew. npeaynp.
CUrHaNM3aumo

encreune a e eaute to

B9 BHeww. curH. Aencrem : MPEAYNPEANTENLRY BHew. npeaynp.
CUrHaNM3aumIo

[0B10 BHew. curH. fencraue Ha MPEAYNPEANTENIbRYIO BHew. npeaynp.
CUrHaNM3aumlo

AB11 BHeww. curH. fencraue Ha MPEAYNPEANTENIbRYIO BHew. npeaynp.
CUrHaNM3aumlo

0B12 BHew. curH. fencraue Ha MPEAYNPEANTENIbRYIO BHew. npeaynp.
CUrHaNM3aumlo

1) InckpeTHbIN BXOA, NOAKNIOUEH K HA3HaYaEMOMY IOTMYECKOMY BXOAY MHBEPCHO

KUT-P-A2-TH-01
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Tabnnua 2.4 — JMcKpeTHble BbIXoAbl

Havmenosatine MogKnoyeH K normyeckomy
ANCKPETHOTO ®PyHKUMOHaNbHOE Ha3HavyeHue BbIXO
BbIXOAa Ay
K1 Heucnp. TH HencnpasHocTtb TH CpabatbiBaHue KUH
K2 Bbixog, HasHauyaembIn AUCKPETHbIN BbIXOA, -
K3 Bbixog HasHauyaembIn AUCKPETHbIN BbIXOA, -
K4
Mpeaynpexaerme MpeaynpeanTenbHaa CUrHaAM3aLNA MpepynpexaeHune
K5 Otkas!) OTKa3 ycTpoiicTea Otka3 KUT
K6 3emnsa B cetn 3emnsa B ceTu CpabatbiBaHue 3033
K7 AYP 1 CpabatbiBaHue AYP 1 CpabatbiBaHue AYP 1
K8 AYP 2 CpabatbiBaHKe AYP 2 CpabatbiBaHMe AYP 2
K9 YAMB CpabaTbisaHie YATB ES:Z:::E::EE :222 ;
K10 Bbixog, HasHayaembIn AUCKPETHbIN BbIXO, -
K11 Bbixog, HasHayaembIn AUCKPETHbIN BbIXO, -

1) HasHaueHWe AMCKPETHOrOo BbIXOAa He U3MeHAEeTCA.

KUT-P-A2-TH-01
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3 ONUCAHUE ®YHKLIUNA YCTPOUCTBA

3.1 Obwue cBegeHunn

B paHHOM pa3sgene npuMBOAMTCA OMNMUCaHMe (YHKUMA penerHol 3aluTbl, aBTOMATUKU W

CUTHaIn3auunun.

Bce pyHKLMOHaNbHbIE CXEMbI aNITOPUTMOB YCTPOMCTBA NPUBELEHbI B NPUIOKEHUM A.
Ona Bcex QYHKUMIA YCTPOMCTBA YCTaBKWM 3aLLUT, aBTOMATUKM M CUTHANAM3AUMM NPUBELEHbI BO

BTOPUYHbIX 3Ha4YEHUAX.

3.2 3awmTa MMHMMaNbHOTrO HanpsaXeHusa (3MH)

3.2.1 dyHKuMoOHanbHaA cxema anroputma 3MH npeacTtasneHa Ha pucyHke 3.1. HactpamMBaemble

napameTpbl 3MH npuseaeHsbl B Tabauue 3.1, BXoAHble U BbIXOAHbIe CUrHabl — B Tabauue 3.2.

Beoa 3MH 1

&

“uAB |- ‘
Mo 3MH 1 Un<

U L 1O 3MH 1 Un<

JUCA MAX |52 3MH 1 Un<, &

CUA L2 nosMHU2> e

53 3MH U2> |

uB .
U2 (o3

e
‘ CpabaTtbiBaHue KLIH ‘

=1

Bnok. 3MH 1

Y —

P Beog 3MH 2
" UAB

UBC e

UCA MAX|3 8MH 2 Un<,

MO 3MH 2 Un<

"

[ 3MH 1 Tcp

t ‘
I |

| Myck 3MH 1

‘ CpabaTbiraHvne 3MH 1

Myck 3MH 2

1

N

CpabaTtbiBaHue KLIH ‘ 21

/
<

e,

LN Bnok. 3MH 2

: {

CpataTbiBaHrne 3MH 1

PucyHok 3.1 — dyHKUMOHaNbHaAs cxema anroputma 3MH

Tabnunua 3.1 — MNapameTpbl 3MH

3HauveHune
HanmeHoBaHue AwnanasoH LWar N
no KommeHTapum
YCTaBKM N3MEeHeHunn N3MEeHeHMUA
YMONYAHUIO
O6uwee
YcTaBka Mo Hanpsi:KeHuto obpaTHom
3MH U2> 5-20 5 1 nocnegosatenbHoctm 3MH 1 n 3MH
2,B
CryneHb 1
Bsog 3MH 1 O-™ O - Bsog 3MH 1
YcTaBKa Mo JIMHEMHOMY HaNPAXKEHUIO
3MH 1 Un< 2-99 60 1
d cpabatbiBaHma 3MH 1, B
3MH 1 Tep 0,00 — 100,00 0,50 0,01 YcTaBKa no BpemeHW cpabaTbiBaHMA
3MH 1, ¢
CryneHb 2
Bsog 3MH 2 O-™ O - Bsog 3MH 2
YcTaBKa Mo JIMHEMHOMY HaNPAXKEHUIO
2 Un< 2- 1
3MH 2 Un 99 40 cpabaTtbiBaHua 3MH 2, B
3MH 2 Tep 0,00 — 100,00 10,00 0,01 YcTaBKka no BpemMeHu cpabaTbiBaHUA
3MH 2, c
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Tabnuua 3.2 — Jlornyeckme curHanbl 3SMH

Tun HanmeHoBaHue .
KommeHTapuu
CUrHana | curHana
NO 3MH 1 Un<¥ Myckoson opraH 3MH 1 nNo MaKCMManbHOMY W3 JIMHEMHbIX
HanNPAXKeHUM
no NO 3MH 2 Un<¥ Myckosot opraH 3MH 2 no MaKcMManbHOMY W3 JIMHEMHbIX
HanpAXeHun
NO 3MH U2>? Myckosoit opraH 3MH 1 n 3MH 2 no HanpskeHuto obpaTHOM
nocnefoBaTeNbHOCTU
«,\ bnok. 3MH 1 bnoknposaHmne 3MH 1
Bnok. 3MH 2 bnoknposaHune 3MH 2
Bxog | CpabatbiBaHue KUH HeuncnpaBHOCTb U3MEPUTENbHDBIX LLeNen HaNPAXKEHUA
Myck 3MH 1 Myck 3MH 1
CpabatbiBaHune 3MH | CpabaTtbiBaHve 3MH 1
1
BbIXOA " K 3MH 2 Myck 3MH 2
CpabaTtbiBaHme 3MH | CpabatbiBaHne 3MH 2
2
1) KoapdpuumeHT Bo3spaTa He 6onee 1,05
2) KoapduumeHT Bo3spaTa He meHee 0,95

3.2.2 B ycTpoicTBe peannsosBaHbl ABe cTyneHu rpynnosoit 3MH. CTyneHW p[elcTBYIOT Ha
obLecekUMOoHHble WKHKM 3MH. MepBas cTyneHb NpegHasHayeHa AN OTKAOYEHMA HEOTBETCTBEHHbIX
ABUraTenen nNpu nepepbiBax NUTAHUA B Lenax obneryeHMa npouecca camo3anycka OTBETCTBEHHbIX
Asuratenein. Btopas cTyneHb [AeWcTBYeT Ha OTKAOYEHMA BCeX JABuratenen npu  AAUTeNIbHOM
NCYe3HOBEHUM NUTAHUA.

3.2.3 3awmTa BbINOJIHEHA C KOHTPOJIEM CHUMEHUA MAaKCUMANBbHOIO U3 IMHENHbIX HAMPAXKEHUN U
¢ 6/10KMPOBKOM NO HaMNpPAXKeHUto obpaTHOM nocnegoBaTeNibHOCTU. Takum obpa3zom npegoTepalLaeTca
cpabaTbiBaHWE 3aWMTbl NPU NEeperopaHnn O4HOro U3 NpeaoxpaHuTenein B nepBuYHbIX Lenax TH n npu
HECUMMETPUYHbIX MOBPEKAEHUAX B BTOPUYHbIX Lenax TH.

3.2.4 3awmTa 610KMpYyeTCA Npu OTKAOYEHUM aBTomaTa TH no curHany «HeucnpaBHocTb TH».

3.2.5 3awmTa He cpabaTbiBaeT SIOXKHO NpU 04HOA3HbIX 3aMblKaHMAX Ha 3EMJILO.

3.3 3awmTa noBblweHUA HanpaxxeHua (3MH)

3.3.1 ®dyHKuMoHanbHaA cxema anroputma 3MNH npeacrtaBneHa Ha pucyHKe 3.2. HactpanBaemble
napameTpbl 3MH npuseaeHbl B Tabanue 3.3, BXOAHbIE U BbIXOAHbIE CUTHA/bI — B Tabanue 3.4.

KUT-P-A2-TH-01 12
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| Myck 3MH W

R S -
:| CpabaTbiBaHue 3MH W
21 R - -

} Myck 3MH 2 J

S N

- ~  Bsop 3IMH
Hgg /| No 3nH un> -~ & 3MH Tep
_UCA |MAXc3 3MH Un> | ( 31H Ts
"UAB | _ !
B E\ MO 3MH Un< e
UCA |MAX(SS3 3MH Un< |
. ‘ I
CNC Bnok. 3MH
- . Beog 3MH 2
UAB | /_ Nno3snH2U Ny & 3MH2 Tep
Uaa |- , n -
LUCA [MAX €53 8MH 2 Un>) d 3MH 2 Ts
UAB | _ !
UBa t\ TO 3MH 2 Un< %
_UCA |MAX(£53 3MH 2 Un< |

-

e,

-~

\‘ Brok. 3MH2 |——

J

CpabaTbiBaHue 3H 2 J

PucyHok 3.2 — dyHKuMOHanbHasa cxema aaropmtma 3MMH

Tabnuua 3.3 — MapameTpsbi 3MH

3HayeHue
HanmeHoBaHue AnanasoH LWar .
no KommeHTapuin
YCTaBKM N3MeHeHMA N3MeHeHuns
YMOJTHAHUIO

Bsog, 3MH O-™ O - Bsog 3MH 1

Bsog 3MH 2 O- O - Bsog 3MH 2

3MH Un> 100 — 250 120 1 YcTaBKa no IMHEMHOMY HaNpPAMKEeHUIo
cpabartbiBaHuA 3MH 1, B

3MH Un< 90 — 120 110 1 YcTaBKa No IMHEMHOMY HaNpPAMXKEeHMUIo
Bo3spata 3lH 1, B

3MH 2 Un> 100 — 250 120 1 YcTaBKa No IMHEMHOMY HaNpPAXKeHMUo
cpabartbiBaHuA 3MH 2, B

3MH 2 Un< 90 — 120 110 1 YcTaBKa Mo IMHEMHOMY HaMpPAXKEHMIO
Bosspata 3l1H 2, B

3MH Tep 0,00 — 100,00 5,00 0,01 YcTaBKka no BpemeHW cpabaTbiBaHWUA
3MH1,c

3MH T 0,00 — 60,00 5,00 0,01 ZCTaBKa no spemeHu Bosspata 3MMH 1,

3M1H 2 Tep 0,00 — 100,00 5 00 0,01 YcTaBKa no BpemeHu cpabatbiBaHuMA
3MH 2, c

3MH 2 Te 0,00 — 60,00 5,00 0,01 SC/CTaBKa no spemeHu Bo3spaTta 3MH 2,

13
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Tabnuua 3.4 — lornyeckme curHanbl 3MH

Tun HavmeHoBaHuMe .
KommeHTapuun
CUrHana CUrHana
NO 3MH Un>Y Myckoson opraH 3MH 1 no MmaKcMManbHOMY W3 JIMHENHbIX
HaNpPAXeHUM
NO 3MH Un<? Myckosow opraH 3MH 1 No CHUXEHWIO HaNPAXKEHUA 40 HOPMANbHbIX
no pexuma
NO 3MH 2 Un>Y MyckoBon opraH 3MH 2 no MmaKcMManbHOMY W3 JIMHENHbIX
HanNpAXeHun
NO 3MH 2 Un<? MycKkoBow opraH 3MH 2 No CHUXEHMIO HAaNPAXKEHUA 40 HOPMAAbHbIX
pexunma
«,\ bnok. 3MH bnokuposaHume 3MH 1
bnok. 3MH 2 bnokuposaHue 3MMH 2
Myck 3MH Myck 3MH 1
Bbixon CpabatbiBaHue 3IMH CpabaTtbiBaHue 3MH 1
Myck 3MH 2 Myck 3MH 2
CpabatbiBaHue 3MH 2 | CpabaTtbiBaHue 3MMH 2
1) KoadpduumeHT sBosspaTta He meHee 0,95
2) KoapduumeHT BosspaTta He 6onee 1,05

3.4 KoHTponb HanpsaKeHuit (KH)

3.4.1 dyHKUMOHanbHaA cxema anroputma KH npeactaBneHa Ha pucyHke 3.3. HacTpauBaemsble

napameTpbl KH npuseaeHbl B Tabnuue 3.5, BXoAHbIE U BbIXOAHbIE CUrHanbl — B Tabanue 3.6.

"UAB _ !

MO KH Uw> |

UBC - MO KH Uw> )
(UCA MIN {53 KH Uw> |
“UAB ™ _ (
Uge ﬁno KH Uw< MO KH U< )
_UCA MAX|Z: KHUws< |
PucyHok 3.3 — ®yHKUMOHaNnbHasa cxema anroputma KH
Tabnunua 3.5 — MNapameTpsbl KH
3HauveHune
HanmeHoBaHue OwnanasoH LWar .
no KommeHTapum
YCTaBKMU N3MeHeHunA N3MeHeHunA
YMOJITHAHUIO
YCcTaBKa HaAMUMA HaNpAXKeHuA Ha
KH Uw> 60110 95 1 P
WwmnHax, B
YcTaBKa OTCYTCTBMA HANpAXeEHWUA Ha
KH U< 15-95 20 1 Y P
WwmnHax, B

KUT-P-A2-TH-01
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Tabnuua 3.6 — Jlornyeckme curHanbl KH

Tun HavmeHoBaHune o
KommeHTapum
CuUrHana CuUrHana
no NO KH Uw>Y lMycKoBOM opraH HaAMYMUA HAaNPAXKEHMA HA WMHaX
MO KH Uw<? MycKoOBOM OpraH OTCYTCTBMA HANPAXKEHWUA HA LWMHAX

1) KoapdpuumeHT Bo3spaTa He meHee 0,95
2) KoaddpuumeHT Bo3spaTa He 6onee 1,05

3.5 MycK no HanpsaxxeHuto (MT3/U)

3.5.1 dyHKuMoHanbHas cxema anroputma MT3/U npeacrasneHa Ha pucyHke 3.4. HactpanBaembie
napametpbl MT3/U npusegeHbl B Tabauue 3.7, BXoAHble U BbIXOAHbIE CUrHaNbl — B Tabanue 3.8.

‘UAB T _ ]
Ohe nI'IO MT3/U< 3
(UCA MIN ;53 MT3/Us< | 21 .
) T . Myck no U
CUA /I nowmTauzs | '
uB -
uc U2 [ MT3/U2>
L Bsop komb. nycka | Briok. o KUH
—
( CpabatbiBaHue KL[H‘\:} ‘ 10
PucyHoK 3.4 — dyHKLUMOHaNbHaA cxema anroputma MT3/U
Tabnuua 3.7 — MapameTtpbl MT3/U
3HayeHue
HanmeHoBaHue AnanasoH LWar N
no KommeHTapuun
YCTaBKM N3MEeHEeHMnA N3MeHeHunA
YMONYaHUIO
YcTaBKa Mo IMHEMHOMY HaNPAXKEHUIO
MT3/U< 5-90 20 1
/ cpabatbiBaHua MT3/U, B
YcTaBKa Mo HanpssKeHuto obpaTHoM
MT3/U2> 3-20 5 1 nocneaoBaTe/IbHOCTU cpabaTbiBaHUA
MT3/U, B
BBog, KOMOBMHMpPOBAHHOrO  Mycka
BBos Komb. nycka O-™ O -
A KOMD. Ty MT3/U
Bso 6nokmposkn  MT3/U  npwm
Bnok. no KLH O0-o O - A P /U mp
HeucnpasHocTn LIH
Tabauua 3.8 — Jlornyeckune curHansl MT3/U
Tun HanmeHoBaHue .
KommeHTapui
CUrHana CUrHana
no MT13/u<? Myckosolt opraH MT3/U no AMHENHbBIM HanpaXeHUaAM
no MNyckoBot opraH MT3/U no  HanpsaxeHuo  obpaTHOM
Mo MT3/U2>? y P / P P
nocneaoBaTe/IbHOCTU
Bxon | CpabatbiBaHue KLH HeuncnpaBHOCTb U3MEPUTENbHbIX LLENEN HAaNPAKEHUA
Bbixoa | Myck no U CpabatbiBaHne MT3/U
1) KoaddpuumeHT Bo3spaTta He 6onee 1,05
2) KoadpduumeHT Bo3spaTa He meHee 0,95

15
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3.5.2 CurHan nycka MT3 no HanpakeHWto GOpMUPYeTCA NpPU CHUNKEHUM XoTA Obl ogHOro
JIMHEMHOTO HaMpAXEeHUsA HUXKe YCTaBKU. [NA yBeNNYeHUA 4YyBCTBUTENIbHOCTM K AByXdasHbim K3
npeaycMoTpeH KOMBUMHUPOBAHHbIM NYCK MO HANPAXKEHMIO C KOHTPOIEM HA/IMUYMA HanpaXKeHna obpaTHOM
nocnenoBaTebHOCTU.

3.5.3 Npn BO3HUKHOBEHUN CUMMETPUYHOro K3 KpaTKOBPEMEeHHO MOoABAAeTCA HanpaxeHue
obpaTtHOM nocnepoBaTeNnbHOCTU. [NA MNOBbIWEHMA YyBCTBUTE/IBHOCTM K CUMMMETPUYHbIM K3 npu
cpabatbiBaHUK nyckoBoro opraHa «MNO MT3/U2>» npoucxoguT nNpuHyautenbHoe cpabaTbiBaHue
nyckosoro opraHa «MNO MT3/U<». Mo3TOMy 4YyBCTBUTENbHOCTb K CMMMETPUYHbIM K3 gonyctumo
NpoBepATb Ha YCTaBKe BO3BpaTa NycKoBoro opraHa «M0O MT3/U<».

3.6 3awmTa ot 0ogHOoda3HbIX 3aMblKaHU Ha 3emato (3033)

3.6.1 dyHKUMOHanbHaA cxema anroputma 3033 npeacraBneHa Ha pucyHke 3.5. Hactpaneaemble
napameTpbl 3033 npuBeaeHbl B Tabaumue 3.9, BXogHble U BbIXOAHbIE CUrHanbl — B Tabaunue 3.10.

. - . Beoa 3033 | Myck 3033
--/-|no 3083 3u0> - -
3U0 =~ TN 3033Ts  3033Tcp
. ¢223033 3U0>\1 Bn. 3033 o KUH a . (- - - ~
Myck KLH - —{ CpabatbiBaHne 3033
‘/;"\ Brok. 3033 (
PucyHok 3.5 — dyHKuuoHanbHas cxema anropmutma 3033
Tabnunua 3.9 — MNapameTpbl 3033
HanmeHoBaHue AwnanasoH 3Hauenve LWar .
no KommeHTapum
YCTaBKU N3MeHeHuA NU3MeHeHuA
YMOJTHAHUIO
Bsog 3033 O-™ O - Bsog 3033
YcTaBKka no HanNpPAXKeHuto
> -1 1 1
30333U0 >~ 100 0 cpabaTtbiBaHuA 3033, B
3033 Tep 0,00 — 100,00 1,00 0,01 YcTaBKa no BpemeHun cpabaTbiBaHMA
3033, c
3033 Te 0,00 - 1,00 0,00 0,01 YcTaBKa No BpemeHu noaxsaTta MycKa
3033, c
B
B, 3033 no KLH O-o O i BoA, 610kMpoBaHmA 3033 npu nycke
anropntma KUH

Tabnunua 3.10 — lornyeckne curHanbl 3033

Tun HanmeHoBaHue .
KommeHTapui
CUrHana CUrHana
no No 3033 3U0>Y Myckoso opraH 3033
«'\ Bnok. 3033 bnoknposaHune 3033
Bxop, Myck KUH Myck KUH
Myck 3033 Myck 3033
Bbixog,
CpabaTtbiBaHue 3033 | CpabatbiBaHue 3033

1) KoadpduumeHT sBosspaTta He meHee 0,95

3.7 3awmTa OoT ogHOGda3HbIX 3aMblKaHUN Ha 3eM0 BbINONHAET QYHKUMIO CUTHaAAM3auuKn B
nepBUYHOM CeTH.

KUT-P-A2-TH-01
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3.8 JnAa npenoTBpaLLeHMNa NOXKHOTO cpabaTbiBaHUA 3aLUUTbI NPU NeperopaHnmn NpeaoxpaHuTens
TH npeaycmoTpeHa 6N10KMpPOBKa NO HanpsAXKeHnto 06paTHON Nocnen0BaTeIbHOCTM, KOTOPAA peasin3yeTca
no curHany «Myck KUH». TMMpwn neperopaHuMyM NnaBKoOW BCTaBKM, Hanpumep npu ¢deppopesoHaHce,
OAHOBPEMEHHO BO3HWKAIOT HaMnps)KeHue obpaTHOM Noc/AefoBaTe/IbHOCTM U HaMpsiKEHWE HyneBoW
nocnefoBaTenbHOCTU. [pU 3aMblKaHMM HA 3eMA0  HanpsaxeHue ob6paTHOM nocnenoBaTeNbHOCTU
OTCYTCTBYET.

3.9 [na npepoTBpalleHua OTKasa 3aWwmTbl NPU AYyroBblX 3aMbIKaHUAX NpeayCMOTpeHa 3a4eprKKa
Ha BO3Bpar.

3.10 3awurTa ot peppope3oHaHca (3PP)

3.10.1 ®dyHKUMOHaNnbHaA cxema anropmutma 3PP npeactaBieHa Ha pucyHKe 3.6. HactpamBaemble
napameTpbl 3PP npmseaeHbl B Tabauue 3.11, BXogHble U BbIXOAHbIe CUTHabl — B Tabauue 3.12.

[ Myck 3OP
- , N Beog 3®P & 30P Tep -~
-~ To 30P 3U0> ——— i ) ;
{03 3P 3U0> o —‘ R { Cpabatbisatie 30P
— [ ] M
o | >
. a } Briok. 3®P . 30P Ta ||
aup % |:|o 3P 3U0< £ L
{23 3P 3U0<
PucyHok 3.6 — DyHKUMOHanbHaAA cxema anropmtma 3PP
Tabnnua 3.11 — MNapameTpbl 3PP
HanmeHoBaHue dnanasoH 3Hauerme War .
no KommeHTapuin
YCTaBKM N3MEeHeHus YMOMaHMIO N3MeHeHunA
Bsog, 3®P O-™ O - Bsog 3dP
YcTaBKa no HarnpAXeHuo
3¢P 3U0> 1-160 140 1
cpabartbiBaHuAa 3PP, B
30P 3U0< 5_100 30 1 YcTaBka MO Hanps»KeHWo BO3BpaTa
3¢P, B
30P Tep 0,00 — 20,00 0,00 0,01 YcTaBKa no BpemeHun cpabaTbiBaHuA
30P, c
30P TB 0,00-1,00 0,10 0,01 YcTaBKa no BpemeHu sosspaTa 3PP, ¢
Tabnunua 3.12 — lornyeckme curHanbl 3OP
Tuvn HanmeHoBaHue o
KommeHTapui
CUrHana CUrHana
no Nno 3®P 3U0>Y lMycKkoBoW opraH cpabaTtbiBaHnA 3PP
No 3®P 3U0<? MycKkoBon opraH Bo3BpaTta 3PP
’\'\ bnok. 3P BnhokuposaHue 3OP
Myck 30P Myck 30P
Bbixog,
CpabaTtbiBaHue 3OP CpabaTtbiBaHue 3OP
1) KoaddpumumeHT BosspaTta He meHee 0,95
2) KoadpduumeHT Bo3BpaTa He bonee 1,05

3.10.2 39P npepHasHayeHa Aas paboTbl C aHTUPE30HaHCHbIMK TH ¢ THI B HeliTpanu.
3.10.3 3®P npepgHasHavyeHa gna OUKCALUMM MOMEHTA BO3HMKHOBEHMA deppope3oHaHca npu
npesbiweHnn HanpaxeHnem 3UO yctaBkn «3PP 3U0>» (Tunosoe 3HadyeHune 135-140 B). Mocne pukcaumm

17 KUT-P-A2-TH-01
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deppopesoHaHca bopMUpPYyeETCA KOMAHAA Ha pa3MblKaHMe BTOPUYHOM 06MOTKM THI, ycTaHOBAEHHOrO B
HEWTPasN aHTUPE30HAHCHOM rpynnbl TH.

3.10.4 BocCTaHOBNEHME  CXEMbl  MPOUCXOAUT  MPU  CHMMKEHUM  HaMpAXMKEHWA  Hynesou
nocaefoBaTeIbHOCTU HUXKe ycTaBkn «3OP 3UO0<» (Tunosoe 3HadYeHune 30-40 B).

3.11 ABTOMaTUUYeCKaAa 4YacTOTHaA pasrpy3ka (AYP) M yacToTHOe aBTOMATMYECKoe NOBTOPHOE
BKAtoueHue (YAMB)

3.11.1 B ycTpoicTBe peanmsoBaHo BoceMb odepeaeit AYP 1 YATB.

3.11.2 OyHKLMOHANbHbIE CXEMbl aNropuTMoB nepsor ovepean AYP n YAIMB npeactaBneHbl HA
pucyHke 3.7. HactpamBaembie napameTpbl AYP u YAMB npusegeHbl B Tabauue 3.13, BXxogHblie w
BbIXOAHble cUrHanbl — B Tabaunue 3.14.

| | Myck AYPI 1

Beoag AYPI 1
—

UA E2 - mo AUPI 1 F<
uB | -

Briok. AYPI 1 no dFfdt  AYP dF/tdt TB CpabaTbiBanne AYPI 1

)
)

—— —

UC | F ¢33 AYPI1F<
AYPI 1 Tep

UA L7 10 AUPI 1 dFidt> ) Fan >1  AYP Tuwn
= : ‘ . > .
UC LdF/dtes) AYPI 1 dFidt> — <

)

= CpabaTtbiBaHue AYP 1
AYPI 1 Ks dF/d
f’l Briok. AUPI 1 ji —

Bsoa AYPII 1

UA 1™ mo AuPIl 1 F<

uB AYPII 1 Tep

UC | F 3 AYPII T F< .

CpabatbiBaHue AYPII 1 J

AYPIl 1dFs |

UAB >1
uAB \l MO AYP Un<

Myck AYPII 1
UCA |MAX £ AYP Un< | [ y

[UA [
uA - MO AYP Fénok

UC | F 53 AYP F6nok

~

r’\‘ Briok AYP 1 |

Myck YATB 1

UA Bgoa YAMB 1 & -
.

MO YAMB 1 F>

uB \/—7 YAMB 1 Tcp AYP Tumn

UC | F {3 YAMB1F> ) . [ ’

UBC

o

] A CpabatbisaHue HATMB 1 )
UAB |-
k}— MnoYAmMBUn<f—————
UCA |MAX 53 YAMB Un<

[ 7 ‘CpaGaTblaaneAl-IP 1} 171 S p

[oToBHOCTL K YAIB 1

0,01¢c

[ 7 CpaGaTbIBaHMqunBU—‘Z

["’,\ Briok. YATTB 1

PucyHok 3.7 — ®yHKUMOHaNbHbIe cxeMbl anropmutmos A4YP 1 YATB

KUT-P-A2-TH-01 18
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Tabanua 3.13 — MNapameTtpbl A4P 1 YANB

3Ha4veHMne
HavmeHoBaHue Onana3soH War o
no KommeHTapun
YCTaBKM NU3MeHeHunA N3MeHeHMnA
YMONYaHUIO
O6uwee
OnvtensHocTb MMMYNbCa,
AYP Tumn 0,10-5,00 1,00 0,01 dopmupyemoro npu cpabatbiBaHUM
AYP n YANNB 1- 8 ouepepnei, ¢
YcTaBKa no HanpPAXeHuo
< —_
AP Un 10-90 60 1 6noknposaHua A4P 1- 8 ouepeseis, B
YcTaBKa no HanpPAXeHuo
YAMNB Un< 10-90 60 1 6noknposaHua YAMB 1- 8 ouepesels,
B
AUP E610K 30,0 - 45,0 45,0 0,1 YctaBka  6noKupoBkn  AYP o
yacTtoTe, Iy,
YctaBKa NoO BpemMeHW BO3BpaTa
AYP dF/dt Ts 0,00-0,10 0,02 0,01 610KMPOBKM no CKOpOCTH
M3MEHEHWSA YacToThbl
AYP
Bsog AYPI 1 O- O - Besog AYPI 1
AUP| 1 F< 45,0-1496 488 0,1 YctaBKka no 4actote cpabaTbiBaHUA
AYPI 1, Ty
AYPI 1 Tcp 0,10 — 1,00 0,10 0,01 YcTaBKa no BpemeHu cpabatbiBaHuMA
A4YPI 1, c
bnok. A4YPI 1 no Bsog 6nokupoBaHms AYPI 1 no
O- O -
dF/dt CKOPOCTU U3MEHEHMA YacTOTbl
YcTaBKa MO CKOPOCTU M3MEHEHMUA
AYPI 1 dF/dt> 2,0-20,0 10,0 0,1 wacToTsl AYPI 1, ML/
KoadpdpumumneHT BO3BpaTa MNyCKOBOrO
AYPI 1 Ks dF/dt 0,2-0,99 0,8 0,01 opraHa nNO CKOPOCTU W3MEHEHUS
yacTtoTbl AYPI 1
Beog AYPII 1 O- O - Bsog AYPII 1
AUPII 1 F< 48,0-49,6 49,0 0,1 YctaBKka no 4actote cpabaTbiBaHWUA
AYPII 1, Ty,
AYPII 1 dFe 0,1-0,4 0,1 0,1 YctaBKa MO 4acTtoTe BO3BpaTa
nyckosoro opraHa AYPIl 1, 'y,
AYPII 1 Tep 3,00 — 90,00 5,00 0,01 YcTaBKa no BpemeHu cpabaTbiBaHUA
AYPII 1, c
YANB
Beog YAIB 1 O- O - Bsog YAIB 1
YcTaBKa no 4yacTtote cpabatbiBaHUA
YAMNB 1 F> 49,0-50,5 49,5 0,1 YAMB 1, M
5,00 - YcTaBKa No BpemeHu cpabaTbiBaHMA
YAMB 1 Tcp 240,00 10,00 0,01 YAMB 1, ¢
19 KUT-P-A2-TH-01
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Tabnuua 3.14 — Nornyeckme curHanol A4P 1 YAIMNB

Tun HanmeHoBaHue .
KommeHTapuun
CuUrHana CuUrHana
No AYPI 1 F<Y MycKkoBoW opraH cHUXKeHUA YactoTbl AYPI 1
MO AYPI 1 dF/dt>? MyckoBoi opraH OAOKMPOBKM MO MPEBbIWEHUID CKOPOCTU
CHUXeHuA yacToTbl AYPI 1

no MO AYPII 1 F<3) MyckoBoM opraH cHMKeHma YyactoTbl AYPII 1
NO AYP Un<* MyckoBoi opraH 610knMpoBaHmMa A4YP No CHUXKEHUIO HanpaXKeHuA
MO YAMB 1 F> MyckoBoOM opraH nosblweHUA YactoTobl YAMB 1
NO YANB Un<* MyckoBoi opraH 610KkMpoBaHnA YATB No CHUMXKEHUIO HanpAXKeHUA
MO AYP Fbnok MyckoBoi opraH 61okupoBaHmna AYP no yactote
bnok. A4PI 1 bnokuposaHue AYP| 1

«’\ bnok. A4P 1 bnoknposaHue AYPI 1 n AYPII 1
bnok. YAMB 1 bnoknposaHue HYAIB 1
Myck AYPI 1 Myck AYPI 1
Myck AYPII 1 Myck AYPII 1
CpabatbiBaHue AYP 1 CpabatbiBaHue AYP 1

Bbixon CpabatbiBaHue AYPlI 1 | CpabatbiBaHne AYPI 1

CpabatbiBaHue AYPII 1 | CpabatbiBaHue AYPII 1
Myck YAMB 1 Myck YAMB 1
CpabatbiBaHue YAMB 1 | CpabatbiBaHue YAMB 1
foToBHOCTL K HAIB 1 Curnan rotosHocTu K HATNB 1

1) BoszgpaT MO NpoucxoamT Npu 3HAUYEHUM YacTOTbl, MPEBbILIAIOLEM YCTaBKy cpabaTbiBaHMA He
bonee, yem Ha 0,1 Iy,
2) KoapduumMeHT Bo3BpaTa He MeHbLUe 3Ha4YeHUs, 3agaBaemoro ycraskol «AYPI 1 Ke dF/dt»

3) BosspaT MO NpoMcXoAMT NPW 3HAYEHMM YaCTOTbl, MPEBbIWAIOLLEM YCTaBKy cpabaTbiBaHMA He
60/bllie 3HaYyeHus, 3agaBaemoro ycraskon «AYPIl 1 dFe»

) KoaddpuumeHT Bo3spaTa He 6onee 1,05

>) BozspaT MO NpoMcxoamMT Npu 3HaYeHMM YacToTbl, MEHbLLEM YCTaBKM cpabaTbiBaHuA He 6onee,
yem Ha 0,1 Ny

3.11.3 B ycTpoiicTBe peannM3oBaHO Bocemb o4vepegeirt rpynnoii AYP mn YAIMB. XapaKTepucTnkm
nepBoi, BTOPOMN, TPETbEN, YETBEPTOM, NATON, LLECTON, CEAbMOM, BOCbMOM oYepean MAEHTUYHDI.

3.11.4 Bce o4yepeam OeNCTBYIOT Ha obLecekUMOHHbIe WKHKM AYP 1 YATB. MNpegycmoTpeHo ABa
cnocoba opraHusaumm wmnHok AYP 1 YAMB:

- oTAaenbHble WUHKK ans A4YP 1 YATB. Ha BbixogHble pesie yCTPONCTBA AOMKHbI ObITb MOAKAHOYEHDI
curHanol «CpabatbiBaHne AYP N» un «CpabatbiBaHne YAMB N», rae N — Homep oyepeaun. CurHanbl
cpabatbiBaHua AYP 1 YAMB nepegatotca umnynbcamu. OAnUTeNbHOCTb MMMYNbCOB 33a43EeTCA YCTAaBKOM
«AYP Tumn»;

- ogHa WuHKa gna AYP n YAMB. Ha BbixogHble pene YyCTPOMCTBA AO0KHbI ObITb MOAKAOYEHDI
curHanbl «AYP/YAMNB N», roe N — Homep ouepean. CurHan cpabatbiBaHus dopmupyeTca npu
cpabaTtbiBaHMM AYP, Bo3BpaT nponcxoauT npu cpabatbiBaHum YAIB, cCOOTBETCTBYIOLLEN OYepean.

3.11.5 Kaxpaana oyepeab AYP moxkeT BbinonHATb GpyHKUMM AYPI n AYPIl. BO3MOXKHO BbINOAHEHME
cosmelleHHol AYP.

3.11.6 [na npepoTtepalleHua cpabaTbiBaHma AYPI npu noTepe NUTaHMA NpeiycMOTPEHbI:

- B/IOKMPOBKA NO CKOPOCTU CHUXKEeHMA YacToTbl. CKopocTb Bbibera gBurateneit obectoueHHOM
CEKUMMU Bblle CKOPOCTU CHUMKEHMA YAaCTOTbl NPU CUCTEMHbIX aBapUAXx;

- 610KMPOBKa NO HasHayaemomy norudyeckomy Bxoay «bnok. AYPI 1(2-8)». K maHHOmy Bxoay
A0NyCTUMO NOAKAKYMUTL CUFHAA OT MYCKOBOrO OpraHa Hanpas/ieHUA MOLWHOCTU K WnHam. Mpu notepe
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nuTaHMA uam K3 Ha nuTalowen NIMHUM MOLWHOCTb HanpaBieHa B CTOPOHY MUTAIOWEN ANHUM UK
oTCcyTCTBYeT. TaKXKe BO3MOXEH KOHTPOJIb CHUMEHMA 4YacTOoTbl Ha cocegHer cekuuu. Mpu CUCTeMHBbIX
aBaPMAX YacTOTa NAJAET CUHXPOHHO HA 06eunx ceKkuymax.

3.11.7 YANB cpabatbiBaeT npuv BOCCTAHOB/IEHUMU
COOTBETCTBYIOLLEN oYepeaum.

yactoTbl nocne cpabatbiBaHua AYP

3.12 3awunTa OT NOBbIWEHUA U CHUXKEHUA YACTOTbI

3.12.1 ®yHKUMOHANbHbIE CXEMbl a/JITOPUTMOB 3alMTbl OT MOBbLIWEHUA U CHUXKEHUSA 4YacCTOTbI
npeacrasneHbl Ha pucyHke 3.8. HacTpamBaemble napameTpbl 3aliUTbl OT MOBbIWEHUA U CHUXKEHUA
YacToTbl NpMBEAEHbI B Tabaunue 3.15, BXoAHble 1 BbIXOAHble CUrHaAbl — B Tabanue 3.16.

{ Myck PY F>
, - Bsopg P4 F>
UA | 7 MOoPYF> &
uB -7 PY F> Tep
LUc | F &3 PYF> e ‘\‘ ‘ ( CpabatbiBatue PYF>
:'\'\‘ Brok. PUF> g
( Myck PY F<
- Beog PY F<
UA I~ moPpuF< &
uB Y PY F< Tep . ~
LUC | F &3 PYF< o ‘ ! ‘ ( CpabartbisaHue PY F<
‘/’» ‘ N B -
\ Bnok. PY F< ’
[ Myck PMNY dF/dt>
, ~ Beog PMY_ dF/dt>
UA | /- no PNy dFrdt> - &
8 I — PNY dF/dt> Tep )
_UC |dF/dt{os PMY dF/dt>, C e LCpaGaTuBaHme PMNY dF/dt>
'\’\‘ Brok. P4 dF/dt> q
~ A (
‘ Myck PCH dF/dt>
p Beoa PCH dF/dt>
/ N
UA || / =~ &
/ NO PCH dF/dt>
uB \/— b PCM dF/dt> Tcp
‘ uc 'F‘F/dt?ﬁ,«; PCH dF/dt>: ¢ e {CpaGaTblBaHMe PCY dF/dt>
UAB |7~ 1o PY Un< ‘
uec| * T ¢
(UCA [MAX 7 20B
%y | Brok. PCY dFfdt

PVICVHOK 3.8- (DYHKLI,MOHEU'IbeIe CXeéMbl aZITOPUTMOB 3aLlnTbl NOBbIWLWEHUA N CHUXKEHUNA YaCTOTbI

Tabnunua 3.15 — MapameTpbl 3aLLUTbI MOBbILWEHUA U CHUXKEHMA YaCTOTbI

3HaueHue
HanmeHoBaHue AnanasoH LWar .
no KommeHTapuin
yCTaBKMU N3MeHeHunsa M3MeHeHMA
YMOJTHAHUIO
3awmTa OT NOBbIWEHUA YacTOTbl
Besog P4 F> O-™ O - BBog, 3aWmTbl OT NOBbIWEHWA YaCTOThI
PY F> 49,0 - 55,0 510 0,1 YctaBKa no 4actote cpabaTbiBaHuMA
3aLMTbI OT NOBbIWEHMA YacToThl, Iy,
PY F> Tep 0,00 — 100,00 0,30 0,01 YcTaBKa no BpemeHun cpabaTbiBaHuMA
33LWMTbl OT NOBbIWEHMA YACTOTbI, C
3awmTa OT CHUXKEHUA YaCTOTbI
Beopa PY F< O-™ O - BBopa 3aWUTbI OT CHUXKEHUA YacTOTbl
YcTtaBka no 4actoTe cpabaTtbiBaHWUA
PY F< 45,0 51,0 49,0 0,1 TaBa o Hactore cpavatbisany
3aLMTbl OT CHMXKEHMSA YacToThl, 'L
YcTaBKka No BpemeHW cpabaTbiBaHWUA
PY F< Tcp 0,00 — 100,00 0,30 0,01 TaBKa 110 BPEMEHN cpabaTbiBanu
3aLWMTbl OT CHMXKEHMSA YacToThl, C
21 KNUT-P-A2-TH-01
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MpoagonxeHne Tabanubl 3.15

3HayeHue
HanmeHoBaHue dnana3soH War o
no KommeHTapun
YCTaBKM M3MEeHeHunA M3MEeHeHuA
YMONYaHUIO
3awmTa No CKOPOCTU NOBbILWEHUA YaCcTOThl
Bso 3aWuThI no CKOpOCTH
Beoz PMY dF/dt> O0-™ O ; A 4 P
NOBbILLEHMA YacTOTbl
YcTaBKka NO CKOPOCTU MNOBbIWEHUA
PMY dF/dt> 0,1-20,0 10,0 0,1 P
yacroTbl, [u/c
YcTaBKka no BpemeHu cpabaTbiBaHUA
PMY dF/dt> Tcp 0,00- 100,00 0,30 0,01 3aWMTbl MO CKOPOCTM MOBbIWEHUA
4yacToThl, C
3aLmTa No CKOPOCTU CHUXKEHUA YacTOTbl

Beog 3awmTbl NO CKOPOCTU CHUNXKEHUNA

Bsog PCY dF/dt> O-™ O -
YyacToThbl
PCY dF/dt> 0,1-20,0 10,0 0,1 YcTtaBKa MO CKOPOCTU CHUMKEHUA
yacrtoTbl, [u/c
YcTaBKa no BpemeHW cpabaTbiBaHMA
PCY dF/dt> Tcp 0,00- 100,00 0,30 0,01 3aWMTbl MO CKOPOCTM CHUXKEHUA
4yacToThbl, C

KUT-P-A2-TH-01
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Tabnnua 3.16 — Jlormyeckne curHanbl 3alMTbl OT NOBbLIWEHWUA U CHUXKEHMA YACTOTbI

Tun HanmeHoBaHue .
CuUrHana CuUrHana KommerTapu
No PY F>Y) MycKoBOWM opraH 3aWwmTbl OT NOBbIWEHWA YACTOTb!
Nno PY F<? MycKoBOM opraH 3alWMTbl OT CHUMXKEHMA YACTOTbI
no Nno PNy dF/dt>3 MycKoBOM opraH CKOPOCTU NOBbILWEHMA YacTOTbI
NO PCY dF/dt>3 MycKoBOWM opraH CKOPOCTU CHUXKEHUS YacToTbl
N0 PY Un<d lMycKoBOM OpraH MMHMMANbHOTO HANPAXeHUA, O6J0KMpyoWMin
NYCKOBble OpraHbl YacToThl
bnok. PY F> bnokunposaHue 3aWmTbl OT NOBbILLEHUA YaCTOTbI
«,{ Bnok. PY F< broknpoBaHue 3aWwmTbl OT CHUMKEHMA YACTOTbI
Bnok. PMNY dF/dt> bnoknposaHue 3aWmTbl CKOPOCTU NOBbIWEHMNA YacTOTbI
Bnok. PCY dF/dt> bnokuposaHue 3aWwmTbl CKOPOCTU CHUMKEHMA YACTOTbI
Myck PY F> MNycK 3aWnTbl OT MNOBbIWEHUA YacTOTbl
CpabaTtbiBaHue PY F> | CpabaTtbiBaHWe 3aLUTbl OT NOBbILLEHMA YacTOThbI
Myck PY F< MNycK 3aWnUTbl OT CHUXKEHMA YaCTOTbI
CpabaTtbiBaHue PY F< | CpabaTtbiBaHMe 3alUTbI OT CHUMKEHUS YaCTOThI
Bbix0z Myck PNY dF/dt> MycK 3aLWnTbl NO CKOPOCTM NOBbIWEHUA YaCTOTbI
CpabatbiBaHue PIMY | CpabaTbiBaHMe 3aLWMUTbl MO CKOPOCTM MOBbIWEHNS YaCTOTbl
dF/dt>
Myck PCY dF/dt> MycK 3aWnTbl NO CKOPOCTU CHUMXKEHWUA YacToTbl
CpabatbiBaHMe PCY | CpabaTbiBaHMe 3aLWMUTbl MO CKOPOCTU CHUMKEHMA YACTOTbI
dF/dt>
1) BosspaT MO NpomncxoamnT Npu 3Ha4YEHUM YaCTOTbl, MEHbLLIEM YCTaBKM cpabaTbiBaHuA He 6onee,
yem Ha 0,1 Iy,
2) Bozspat MO NPOMCX0AMT NPU 3HAUYEHUM YaCTOTbl, NPEBbILIAIOLLEM YCTaBKy cpabaTbiBaHMA He
b6onee, yem Ha 0,1 Iy,
3) KoapduumeHT Bo3BpaTa He meHee 0,8
4 KoaddpuumeHT Bo3spata He bonee 1,05

23
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3.13 KoHTpO/b u3meputenbHbix Lenei HanpaxxeHus (KLH)

3.13.1 ®dyHKuMoHanbHaA cxema KLUH npeacraBneHa Ha pucyHke 3.9. HactpamBaemble napameTpbl
KUH npuseaeHbl B Tabnunue 3.17, BxogHble U BbIXOAHbIE CUrHabl — B Tabanue 3.18.

UAB [ _
ne [\~ MO KLH Un<

UCA MAX(X  10B
)

N PMB BB
e,

. PTB CB

UA | _/_

0B Ej Mo KLUH u2>
UC U2 3 10B

Beog KUH no d3U0

UA |7
ua |/~ MO KUH d3uo

uc d3uos:  10B
3U0

Beog KL|H no U

|v‘

Beog KLUH no U

C6poc curHanuaaumm

UAB | /- 1O KUH Un>
UBC QL
UCA MIN €2 80B

—

“UA
U E\ MO KLH U2<

UucC U2 &2 5B

- UA L/~ NO KLIH d3Uo<

uB
UC d3U0s: 5B
300

Beoa KLH no d3UQ
A KU [21

oy H H
" encnpaBHOCTb )

‘ ’\’\ Bnok. KL|H

|v‘ ‘

4{

Myck KLH

Cpa6atbiBaHne KLIH \

_{

E_

PucyHoK 3.9 — ®yHKUMOHaNbHAA cxema anroputma KLH

Tabnunuya 3.17 — NapameTpbl KUH

3HayeHue
HanmeHoBaHue AnanasoH LWar .
no KommeHTapumn
YCTaBKM U3MeHeHnA N3MeHeHunsA
YMOJTHAHUIO
B KUH
Beog KLUH no U O-o . i BOA, L, no namepaembim
HaNPAXXeHUAM
KLH Tep 0,1- 20,00 1,00 0,01 YctaBKa no BpemeHu cpabaTbiBaHMA
KLUH, c
Beog KUH no Beoag KLH no pa3HocTu HanpaxeHui
O-™ O - o
d3uo0 HYNneBOW NocnenoBaTeIbHOCTH
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Tabnuua 3.18 — Jlornyeckune curHanbl KLH

Tun HanmeHoBaHue .
KommeHTapuun
cUrHana cUrHana
NO KUH Un<¥ MycKoBOWM OpraH CHUMXEHWUA NMHENHbIX HanpsaxxeHun GyHKumn KLH
MO KLUH U25? MyckoBoi opraH NOBbILWEHNA HanNpsAXXeHuA obpaTHoM
nocnenosatenbHocTU ¢pyHKumm KLH
MO KUH d3U05? MycKkoBOM OpraH pa3HOCTN U3MEPEHHOTO M PACYETHOIO HAMPAXKEHUA
no 3U0 ¢pyHKumnm KLUH
NO KUH Un>? MycKOoBOM OpraH NOBbIWEHWA IMHENHbIX HAaNpPAXeHU GyHKumm KLUH
MO KLH U2<Y MyckoBoi opraH CHUMXKEHUA HanNpA*KeHns obpaTHoM
nocnenosatenbHocTU ¢pyHKumm KLUH
lMycKOBOWM OpraH CHWXXEHWA PasHOCTU U3MEPEHHOro U PacYeTHOro
MO KUH d3U0<" HanpsaxeHua 3UO0 ¢yHKumm KLH
PIB BB PMB BBOAHOrO BbIKAOYATENA
> PMB CB PMB ceKUMOHHOrO BblKAOYaTeNA
b HeuncnpasHoctb TH CurHan HencnpasHocTu LIH
bnok. KUH bnoknposaHue KLH
Bxon, | Cobpoc curHanusaumm | C6poc curHanmsaumm
Bbixoz Myck KUH MNyck KUH
CpabatbiBaHue KUH HeuncnpaBHOCTb U3MEPUTENbHbIX LLeNeN HaNPAXKEHUA
1) KoadpduumeHT sosspata He 6onee 1,05
2) KoapduumeHT Bo3spaTa He meHee 0,95

3.13.2 dyHKuma KUH cpabaTbiBaeT:
- MPU CHUMKEHUW BCEX IMHEMHbIX HanpsaxXeHn Huxe 10 B ¢ KOHTPOIEM BK/IKOYEHHOIO NOOXKEHUSA

BB nnn CB;

- MNPV NOBbIWEHWM HanpsaXeHUA obpaTHOM NnocnesoBaTenbHOCTH Bbiwe 10 B;
- NP1 NOBbIWEHNM PA3HOCTU U3MEPEHHOTrO M pacyeTHoro HanpaxeHua 3U0 sbiwe 10 B.
3.13.3 Pa3sHOCTb U3MepeHHOro 1 pacdyeTHoro HanpsaxxeHusa 3UO paccunTbiBaeTcsa no popmyne:

d3U0 = |U,+Ug+Uc- v3-3U0|, (3.1)

rae Uy, Ug,Uc - BTOPUUHbIE 3HaYeHMA dasHbIX HanpaXeHWii;
3U0 — BTOpMYHOE 3Ha4YeHMe HaNpPAXKeHMA Hy1eBON NOCNeA0BaTeNbHOCTMH.
3.13.4 BbigepKa BpemeHun KLUUH gonkHa npesbiwaTtb Bpemsa cpabaTbiBaHMA TOKOBbLIX 3aWMT, NPU
NycKe KOTOPbIX MOXKeT NponcxoauTb cpabaTbiBaHMe NycKoOBbIX opraHos KLH.
3.13.5 Boigepxka BpemeHn KUH pon)kHa npesblwatb Bpema ABP u Bpems BblwecToAwero

yctponctBa AlB. lMpu AeicTBuM nepevymcieHHOM aBTOMATUKM MOMKET Habnwaatbca oTcyTCcTBUE
HaMNPSAMKEHUA Ha LWMHAX, BbIK/IOYaATEIN NPU 3TOM ByayT BKOYEHbI.

3.13.6 ina cpabaTbiBaHus ¢yHKUMM KUH 6e3 BblaepXKu BpemeHu npesycMOTPeH BXOAHOM
NOAKMOYAEMbI NOTUYECKUIA curHan «HemncnpaBHOCTb TH» (Hanpumep, ANA NOAKNOYEHUA KOHTAKTOB
NONIOXKEHNA aBTOMATMYECKOro BbiKAtoYaTena LH).
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3.14 CocTroAHMue 3aWmT

3.15 ®yHKUuMOHaNbHasA cxema GOPMUPOBAHMA CUTHANOB COCTOAHMA 3aWMT NpPeacTaB/ieHa Ha
pucyHke 3.10. BxoaHble M BbIXOA4HbIE CUrHAJbl COCTOSIHUA 3aLLNUT NpuBeaeHbl B Tabamue 3.19.
21

Myck 3MH 1

Myck 3MH 2
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Myck 3MH 2

Myck 3033

Myck 3P
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Myck A4PII 1 ‘ Myck 3awmT ]
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|
|
|
|
|
|
|
|
|
|
|
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J
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2
|
N
|
|
)
J
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Myck AYPI 2

Myck AYPII 2

Myck AYPI 3

Myck AYPII3Z  ———— —

J
Myck AYPI 4 J‘

v Y YT Y

Y

Myck AY4PII 4 |

Myck AYPI5 |

Myck AYPIIE  —

Myck AYPI 6

Myck AYPII 6

Myck AYPI7  |——

Myck AYPII7 |

Myck AYPI8 |

Myck AYPII 8 L

Myck PY F>

Myck PY F<

Myck PCY dF/dt>

[
[ Myck PINY dF/dt>

S

|v‘ ‘

CpabatbizaHne 3MH 1

CpabaTbinatue 3MH 2
J

CpabaTbiBaHue AYP 1‘

CpabaTbisaue AP 2

CpabatbisaHne AYP 3 01c N
4 o ‘ OTknioveHmne ot sawmT
CpabaTbiBaHne AHP 4 s J

<
CpabaTbisaHne AHP 3

<
CpabaTbisaHne A4P d

CpabaTbiBaHne AHP 7“
/

CpabaTbiBaHne AHP 3
~

PucyHok 3.10 — dyHKUMOHANbHAA cxeMa anroputma GopmMmuUpPoBaHMA CUTHANOB COCTOAHMS 3aLLUT
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Tabaunua 3.19 — Jlornyeckme curHanbl anropntma GopMmMpoBaAHUA CUTHANOB COCTOAHMA 3aLLUT

Tun HanmeHoBaHue .
KommeHTapuun
CuUrHana CuUrHana
Myck 3MH 1 Myck 3MH 1
Myck 3MH 2 MNyck 3MH 2
Myck 3MH Myck 3MH 1
Myck 3MH 2 Myck 3MH 2
Myck 3033 Myck 3033
Myck 3P Myck 3P
Myck AYPI 1 Myck AYPI 1
Myck AYPII 1 Myck AYPII 1
Myck AYPI 2 Myck AYPI 2
Myck AYPII 2 Myck AYPII 2
Myck AYPI 3 Myck AYPI 3
Myck AYPII 3 Myck AYPII 3
Myck AYPI 4 Myck AYPI 4
Myck AYPII 4 Myck AYPII 4
Myck AYPI 5 Myck AYPI 5
Myck AYPII 5 Myck AYPII 5
Myck AYPI 6 Myck AYPI 6
Myck AYPII 6 Myck AYPII 6
Myck AYPI 7 Myck AYPI 7
Bxopn
Myck AYPII 7 Myck AYPII 7
Myck AYPI 8 Myck AYPI 8
Myck AYPII 8 Myck AYPII 8
Myck PY F> MycK 3aWnTbl OT NOBbIWEHUA YacToTbl
Myck PY F< MycK 3alLnUTbl OT CHUMKEHMA YaCTOTbI
Myck PNY dF/dt> MycK 3aWLmnTbl NO CKOPOCTU NOBbILWEHUA YacTOTbl
Myck PCY dF/dt> MycK 3aWLnTbl NO CKOPOCTU CHUMXKEHWUA YacTOTbl
CpabaTtbiBaHne 3MH | CpabaTtbiBaHne 3MH 1
1
CpabaTtbiBaHne 3MH | CpabatbiBaHne 3MH 2
2
CpabaTtbiBaHue AYP 1 | CpabatbiBaHne AYP 1
CpabaTtbiBaHue AYP 2 | CpabatbiBaHne AYP 2
CpabaTtbiBaHue AYP 3 | CpabatbiBaHne AYP 3
CpabaTtbiBaHue AYP 4 | CpabaTtbiBaHne AYP 4
CpabaTtbiBaHue AYP 5 | CpabatbiBaHne AYP 5
CpabaTtbiBaHue AYP 6 | CpabaTtbiBaHne AYP 6
CpabaTtbiBaHue AYP 7 | CpabatbiBaHne AYP 7
CpabaTtbiBaHue AYP 8 | CpabaTtbiBaHne AYP 8
Myck 3awmT MycK 3awuT
Bbixon, | OTkaouveHue oT | CpabaTbiBaHMe 3aLLMT Ha OTK/IHOYEHME BbIK/tOYaTeNs
3awWmT
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3.16 PyHKLUUM CUTHANN3aLMUMU

TPBH.656122.001-12.01 P31

3.16.1 dyHKUMOHANIbHAA CXema aaropuMtmMa CUrHaaM3aumMu npeacraBseHa Ha pucyHke 3.11.
HactpanBaembie napameTpbl GYHKLUM CUrHaNM3aumm npuseneHsl B Tabauue 3.20, BXOAHbIE U BbIXOAHbIE
CUrHansbl - B Tabaumue 3.21.

>

CpaBarsizanvne 3MH 1 }

CpabaTbisaHie A4P 1 } S (
L Asapus

\ /

CpabaTbisatie AYP 2 | —R

L CpabarbizaHue 3MH 2 }
|

‘ CpabatbiBaHne AYP 3\
>

<
CpabarbiBaHne AYP 4
\

CpabarbiBaHue AYP 5

Cpabartbisaue AYP 6 J

4

CpabatbiBaHne AYP §

[
L CpabatbiBaHue AYP 7}

N
‘ C6poc curHanmaauMM}

Z
CpaBarbisanie YAMB 1| =
Cpa6atbizaHve YAMNB 2}

CpabatbiBatve YAMB 3} L S

‘ CpabarbisaHue YAMNB ‘ﬂ‘ —R

c

LCpaGaTbIBaHVIe aBTOMaTVIKVJ

\ Cpabarbisatine HATB 5

‘ CpabatbisaHue YAMNB 6}

‘ CpabatbiBaHve YATB 7
: <
‘ Cpa6atbiBaHue YAMNB é’j‘

‘ C6poc cmrHanwaauwm\
/

|v‘

CpabaTbiBaHue SHHWJ

[ ‘CpaﬁaTblBaHlﬂe 3MH 2|

CpabaTtbiBaHue 303(%
/w

CpabaTtbiBaHue 3<DP)

CpabaTtbiBanue KLH

CpabatbiBarue PY F> MpenynpexaeHune

M

CpabartbiBarue PY F<

N A A
Py

Cpabartsisanue PMY dF/dt>
S ;
Cpabartsisaue PCY dFIdt>J

e
e )
. a BHew. npeaynp. J

r R Buisoz npeaynp.PMY
~L

L/

N

BbiBog npeaynp.PCH
~L

-

N
C6poc ceranmaauMMJ
-~

PucyHok 3.11 — ®yHKUMOHANbHAA CXeMa aAropuTMa CUrHanmsaumm
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Tabaunua 3.20 — NapameTpbl aAropMTMa CUrHaAM3aumm

3Ha4veHMne
HanmeHoBaHue dnanasoH War o
no KommeHTapuun
YCTaBKH U3MeHeHus U3MeHeHunsA
YMONYAHUIO

BbiBop, O-o 0 i BbiBopg, nencTemnn PMYy Ha
npeaynp.PMYy npeaynpeauTesibHyo CUrHaIN3aLUunIo
BbiBOA, O0-® O i BbiBoA, aencremns PCM Ha
npeaynp.PCY npegynpegutenbHyo CUrHan3aumio

Tabanuya 3.21 — Jlornyeckme cuUrHasbl aATOPUTMA CUTHAAN3aLUK

Tun .
HanmeHoBaHue curHana KommeHTapum
cUrHana
«,\ BHew. npeaynp. BHewHMn curHan cpabaTtbiBaHMA npeaynpeanTenbHOM
CUTHANN3aLUK

CpabatbiBaHue 3MH 1 CpabatbiBaHue 3MH 1
CpabatbiBaHue 3MH 2 CpabatbiBaHue 3MH 2
CpabatbiBaHue AYP 1 CpabaTbiBaHme AYP 1
CpabatbiBaHue AYP 2 CpabaTbiBaHMe AYP 2
CpabatbiBaHue AYP 3 CpabaTbiBaHue AYP 3
CpabatbiBaHue AYP 4 CpabaTtbiBaHue AYP 4
CpabaTtbiBaHue AYP 5 CpabaTtbiBaHue AYP 5
CpabaTtbiBaHue AYP 6 CpabaTtbiBaHue AYP 6
CpabatbiBaHue AYP 7 CpabatbiBaHue AYP 7
CpabaTtbiBaHue AYP 8 CpabaTtbiBaHue AYP 8
CpabaTtbiBaHue 3IMH CpabaTtbiBaHue 3MH 1
CpabaTtbiBaHue 3MH 2 CpabaTtbiBaHue 3MH 2
CpabaTtbiBaHue 3033 CpabaTtbiBaHue 3033

Bxoa CpabaTtbiBaHue 3OP CpabaTtbiBaHue 3PP
CpabaTtbiBaHue KUH HencnpaBHOCTb M3MEPUTENBbHDBIX LLeNen HanpPsKeHUs
CpabatbiBaHue YANMB 1 CpabatbiBaHue YAMB 1
CpabatbiBaHue YANMB 2 CpabatbiBaHue YAMB 2
CpabaTtbiBaHue YAIB 3 CpabaTtbiBaHue YAIMB 3
CpabatbiBaHue YAMB 4 CpabatbiBaHue YAMB 4
CpabaTtbiBaHue YAMB 5 CpabaTtbiBaHue YAMB 5
CpabaTtbiBaHue YAMB 6 CpabaTtbiBaHue YAMB 6
CpabaTtbiBaHue YAMB 7 CpabaTtbiBaHue YAMB 7
CpabaTtbiBaHue YAIMB 8 CpabaTtbiBaHue YAMB 8
CpabaTtbiBaHue PY F> CpabaTtbiBaHWe 3aLUTbl OT NOBbILLIEHWA YACcTOTbI
CpabaTtbiBaHue PY F< CpabaTtbiBaHWe 3aLLUNTbI OT CHUXKEHWA YACTOTbI
CpabatbiBaHue PMY dF/dt> | CpabaTbiBaHMe 3aLLMTbl MO CKOPOCTU NOBbILLEHMWS YACTOTb!
CpabatbiBaHue PCY dF/dt> | CpabaTbiBaHMeE 3aLMTbl MO CKOPOCTU CHUMKEHMUA YacTOTbI
Cbpoc curHanumsaumm Cbpoc curHanmsaumm
MpeaynpexaeHue CpabatbiBaHWe NpeaynpeamTeNbHOM CUTHAAN3aLUN

Bbixoa | ABapus CpabaTbiBaHMe aBapUNHOM CUIHAAN3aLUM

CpabaTbiBaHMe aBTOMATMKK | CpabaTbiBaHWE aBTOMATUKMK

3.16.2 MNpu dopmupoBaHUM curHanoB «Asapua» u «lpeaynpexaeHue» Ha NULEBON NaHenu
Ny/bTa 3aropatoTCs COOTBETCTBYHOLLME CBETOANOAbI.

29

KUT-P-A2-TH-01



W
NUT

TPBH.656122.001-12.01 P31

3.16.3 Cbpoc curHanmsaumnm ocyulectsaseTtca KHonkoi «CBPOC» Ha nuueBon naHenu nynbTa,
KomaHzon ACY nav no BXogHOMY NOAK/IOHaEMOMY IOrMYECKOMY CUrHany «Copoc curHaamsauum» (cm.
PUCYHOK 3.12).

& cepoc | 21
Z ‘ e ~

‘ﬁK: CﬁpoccurHanwsauMM-ACY} } C6poc curHanuaaumm
\. < .

> <
~» ‘
\\7 a_ CBpoc cwmanmsaum/\

PucyHoK 3.12 — PyHKUMOHaNbHasA cxema anroputma cbpoca curHanmsaumnm
3.17 MNepeKntoyeHUe rpynn ycTaBoK

3.17.1 B ycTpoOMCTBE peanm3oBaHO ABE rPynnbl YCTABOK.

3.17.2 MepeKkntoyeHMe mexay rpynnamm YCTaBOK OCYLLECTBAAETCA noAayel CUrHaNoB Ha
NoAKNOYaEMble IOTUYECKME BXOAbI «Bbi6Op rpynnbl ycTaBoK 1» 1 «Bblibop rpynnbl yCTaBOK 2».

3.17.3 MNepeKkntoyeHume rpynnbl YCTaBOK BNOKMpPYyeTCA Npu Nycke GyHKUMA 3aWMUT U aBTOMATUKM,
nMmeroLwmx ase rpynnbl YCTaBOK.

3.18 Peructpauusa cobbitTnii n aBapmii

3.18.1 B ycTtpoicTtBe peanvsoBaHa OJYHKUUSA XpPaHEHWSS B 3SHEProHe3aBUCUMOM MamMATU
perncTpupyemsbix cobbITUIA 1 aBapuii.

3.18.2 NMogpobHOe onucaHMe apxmBOB COObLITUIA W aBapuii NpPUBEAEHO B PYKOBOACTBE MO
skcnayaTtaumm TPBH.656122.001 P3.

3.18.3 B ycTpoiictBe peanins3oBaHa PpYyHKUMA PErncTpaumm M XpaHeHMa B SHEpProHe3aBMCUMOM
NamaTM MU3MEPSAEMbIX W PACUYETHbIX MapaMeTpPoB CEeTU MNPU NocAedHEM aBaAPUMHOM OTKAKUYEHUU
BbIK/OYaTENA.

3.19 OcuunnorpadpupoBaHue aBapUiiHbIX COObITUN

3.19.1 B ycTpouncTBe peannsoBaHa GyHKUMA ocumanorpapupoBaHms aBapuUnHbIx cobbiTui. Myck
ocumnnorpada nponcxoguT npu Nycke GYHKLMA 3aLLNT U aBTOMATUKM.

3.19.2 AnnTenbHOCTb OCLUMANOrPaMMbI 3aZ1aeTcs ycTaBKkoM «Tocu» (3HaYyeHme no ymosiyanmio 5,00
¢, AManasoH peryaunposaHua ot 1,00 ao 30,00 c).

3.19.3 CocTtaB ocumniorpamm npeasaputTesibHO HaCTPOEH Ha 3aBOAe-U3roToBMTeNE M YAaCTUYHO
MOXKET ObITb U3MEHEH MO/Ib30BATE/IEM C MOMOLLbIO NporpammHoro Komnnaekca «KIT.Connect».

3.19.4 Myck ocumnnnorpada ocywecTBAsSETCA NPU Nycke M cpabaTtbiBaHM YHKUMIA 33aWMT U
aBTOMATUKMN.

3.19.5 lna BHewHero nycka ocumanorpada npensycMoTpeH BXOAHOW MNOAKAHOYMAEMbIA CUTHAA
«lyck ocumnnorpada».

3.19.6 NMogpobHoe onncaHue dyHKUMKM ocunnnorpadpupoBaHma aBapuUHbIX COObITUIM NpUBEAEHO
B pyKoBoACTBe no skcnayaTaumm TPEH.656122.001 P3.
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3.20 dyHKUMA usmepeHus

3.21 YcTpoiicTtBo obecneynBaeT MsMepeHme 1 BblYMCAEHNE NAaPaMETPOB CETU ANA OTObpaKeHUs
Ha gucnnee nynbTa, B nporpammHom Komnnekce «KIT.Connect» n gna nepenaum 8 ACY.

3.22 MepeyeHb M3MepsaeMblx NapameTpoB npusegeH B Tabanue 3.22. OTobpaxkeHune n nepesaya
B ACY M3mepsaeMblX U Bbl4UCNEHHbIX MAPAMETPOB CETU OCYL,EeCcTBAAETCA ANA NepBON rapMOHMYECKON
COCTaB/IAIOLLEN TOKOB U HAaNPAXKEHUN.

Tabanuya 3.22 — MNapameTpbl ceTn

HanmeHoBaHue KommeHTapuii MNepenaya B
napametpa ACY
UA HanpsxeHune ¢asbl A, B Ja
UB HanpseHune ¢asbl B, B Ja
uc HanpskeHune ¢asbl C, B Oa
3U0 HanpskeHne HyneBol nocnegosaTesibHOCTH, B [a
UAB JNInHeliHoe HanpsxkeHne ¢pa3 AB, B Oa
UBC JNInHeliHoe HanpskeHune ¢pa3 BC, B Oa
UCA JNnHeliHoe HanpsxkeHue a3 CA, B Oa
Ul HanpsrkeHne npsamon nocnepoBaTenbHOCTH, B Ja
u2 Hanps»keHune obpaTHOM nocnegosaTenbHocTH, B Oa
d3uo0 PasHOCTb M3MEPEeHHOro W PACUYETHOro HaMnpsXKeHua HyeBok Het

nocnenoBaTtenbHOCTH, B

F YacroTa cety, 'y, [a
dF/dt CKOpPOCTb M3MeHeHMA YacToThl, u/c Het

3.22.1 Ana napameTpos, nepefasaembix B ACY npeaycMoOTpeHO ycpedHeHue C nepuoaom,
3agaBaembim yctaBkon «ACY Tycp» (3HaueHuMe no ymondaHuto 0,50 ¢, ananasoH peryamposaHuma ot 0,00
£0 5,00).

3.23 CamoagMarHocTukKa

3.23.1 B npouecce 3KchnayaTauMm YCTPOMCTBA OCYLLECTBAAETCA HEMPEPbIBHbIN KOHTPO/b €ro
paboTtocnocobHoCTM.

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

3.23.3 Mpw BbiABNEHNM DYHKLUMEN CAMOANATHOCTUKM HEUCNPABHOCTK, NPENATCTBYIOLLEN paboTe
yctpoiictBa ceetoanosn «PABOTA» Ha AMLEBOM MaHeNu NynbTa FacHEeT, KOHTaKTbl BbIXOAHOrO pene
«K5 OTKa3» 3amblKatoTcA, cpabaTbiBaHWE OCTa/IbHbIX BbIXOAHbIX pene 61oKkupyetcs.

3.23.4 B ycTpouncTBe NnpefyCMOTPEHa MHAMKALMA HAANYNA ONepaTUBHOrO NMTAHNA NO CBeTOAMOAY
«MAUTAHUE» Ha nuueson naHenn nynbTta. [Py CHUKEHUM HaNPAXKEHUA ONepaTUBHONO NMUTAHUA HUXKe
(16545) B ceetoamon «MNTAHUE» racHer.
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NPUNOXEHUE A
(cnpaBoyHoe)
®YHKLUMOHA/IbHbIE CXEMbI a/ITOPUTMOB YCTPOICTBA

10

Myck 3MH 1 i

JE— . Bsoa3MH 1 yok 3 J

UAB [ _ O 3MH 1 Un< ~ 10, 11

UBC 3MH 1 Tep 01c —=
_UCA MAX £ 3MH 1 Un<|

l_:| | CpaBarbisanne 3MH 1 |
. S

7 , <
Bg L-A- 10 3MH U2>
_UC U2 &% 3MHU2> |

9 CpabatbiBaHne KLH }f— 21

e

O Broc3wH1 |

,/ 10
- A
n MH 2
“TAB T BBO,D,}MH 2 L yck 3 \
™ MO 3MH 2 Un<
uBC = 3MH 1 Tcp 01c 10,11
_UCA MAX 5% 3MH 2 Un< :

D ‘ CpabatbiaHue 3MH 1 ' \
A ./

7

9 CpabatbiBaHne KLUH }— 21

®a_  Brok3MH2 |

PucyHok A.1 — dyHKUMOHANbHAA cxema anropntma 3MH
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' K
} Myck 3MH ﬁ
UAB| [ 3MH T¢ S
uAs L MO 3MH Ur> j‘ ‘ p S ) 11
( UCA MAX £63 3MH Un> | 3MH Ts 4{ CpabaTtbiBaHue 3MH
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lé 10
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PucyHoK A.2 — ®yHKUMOHaNbHAA cxema aaroputma 3MMH

/"UAB e B - N
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(UCA MIN &3 KH Uw> |

"UAB [ ' '
uAs > 10 KH Uuse [ MO KH U< ]
_UCA MAX 7 KHUuw< |

PucyHok A.3 — ®yHKUMOHaNbHaA cxema aaropmutma KH
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PucyHoK A.4 — ®yHKUMOHAbHAA CXeMa a/IfOPUTMa MYCKa NO HaNPAXKeHUI0
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PucyHoK A.5 — ®yHKUMOHaNbHaA cxema anaropntma 3033

- R

21

M

™
’\.\ Bnok. 3®P }

| 300 |\, Mo 30P 3U0<
‘ £3 30P 3U0< |
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“UAB [ _ A
UBCE .~ O KLH Un<

 UCA MAX{} 10B
e, PMB BB

N
Y
“UA | s

up =
LUc u2 3

PrB CB

Mo KUH U2>

108

“UA

Besog KL£—| nou

5

|v‘
—

21

Beog KL|H no U

—[ Myck KLH

J&

Bsog KLH no d3U0

R ™
uA |/ MO KUH d3uo

uc d3uofs;  10B
3Uo

J

e A
12 C6poc curHanuaaumm

UAB

uas | /- MOKUHURn>

UCA MIN {3 80B

UA [ <
U [\ MOKUH U2
Uuc U2 &2 5B

Beoa KL|H no d3U0
U'/

21

TUA |z D
e /- MO KUH d3uo

UC d3U0s: 5B
300

"1 " |
—

'\'\ HeucnpaeHocTts TH ‘
e,

Y

1,4, 11

|v‘ ‘

>1 [ CpabatbiBanme KLH

Bnok. KLH

S

PucyHoK A.9 — dyHKUMOHaNbHaA cxema aaropmtma KUH
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' 7 CpabGaTtbiBaHne AHP ?
. 7 CpabaTtbiBaHne AHP 7“
' 7 (CpabaTtbiBaHne AHP S

PucyHok A.10 — ®yHKLMOHANbHAA CXeMa aAropuTMa COCTOAHUA 3amT
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L 1 | Cpa6atbiBaue 3MH 1} 2
1 |Cpab6artbiBaHue 3MH 2}
L 7 | CpabatbiBanne AYP 1} S -
) ABapus J
( 7 | CpabatkiBaHne AYP 2) —R E
E 7 | CpabatbiBaHne AYP 3}
-
7 | CpabarbiBaHue AYP 4
- <
7 | CpabarbiBanne AYP 5
\
7  CpabatbiBaHue AYP SJ
7  CpabatbiBanue AYP 7 ‘
[ 7 CpabatbiBaHne A4P %
12 ‘CGpoc cmrHanmaaumva
7 |CpabatbiBanue YAMB 1 2
J
A
7 |CpabatbiBaHue YATB 2 —
<
A
7 |CpabatbiBanue YAMB 3 S
< (Cpa6aT|=|BaHV|e aBTOMaTVIKVIJ
{ 7 |CpabatuiBanne LaIAI'IBAJ —R \
[ 7 |CpabatbiBatue YAMB 5}
[ 7 |CpabatbiBaHue YAMB 6}
[ 7 |CpabatbiBanHne YAMNB 7J
E 7 |CpaBatbiBarye HAMB 8
N
12 ‘Cﬁpoc cmrHanmsaL;MM/
’ >1]
2 CpabGatbiBaHne 3I'IH) =
( 2 ‘CpaﬁaTuBaHme 3MH2
5 CpabaTtbiBaHne 3033}
6 CpabaTbiBaHune 3<DPWJ
” <
9 CpabatbiBaHue KLI,HJ T
S S ~
8  CpabatbiBanue PY F> } } MpeaynpexaeHne
| R - J
8  CpabatbiBanue PY F<W
S | y
8  CpabatbiBanue PMY dFIdt>j Beizon n;f.qunp.Pl'll-l
8  Cpatiarusaie PCY dFid | D20 NPeAYnp-PCY
o, B )
. N HeL. npeaynp. )
‘ N
12 C6poc curHanuaaunm
PucyHoK A.11 — dyHKUMOHANbHAA CXemMa aAropuTma CUrHanmsaumm
( o=
cepoc | 21 9, 11

- <
" C6poc curHanvaaum - ACY\

A

\ C6poc curHanusauum
.

® Cbpoc cmrHanmsaumm?
S
. J

PucyHok A.12 — dyHKLMOHaNbHAA cXema aaroputma cbpoca cMrHanmsaumm
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Juct peructpaumm usmeHeHumn

Ne

Homepa nameHeHHbIX

[aTa

Bepcua BMNO KommeHTapuii
n3Mm. CTpaHUL, N3MEeHeHMA
0 - 18.03.2022 | KUT-P-A2-TH-01_00 | UcxoaHan Bepcus/penakuma
1 1-40 23.01.2023 | KUT-P-A2-TH-01_00 | 3ameHa JOKyMeHTa
2 | 136 25.02.2026 | KUT-P-A2-TH-01_01 | 2MEH? AOKyMENTa. Yse/mdeno
- Konn4yectso odepenen AYP oo 8
3 18 13.04.2026 | KUT-P-A2-TH-01_02 | Jlo6asneHa yctaska A4P FH6noK.
HNobasneHo AYP dF/dt Ts.
4 1-38 22.07.2026 | KNT-P-A2-TH-01_03 | UcnpasneH pucyHok 3.7 n A.7.

KoppeKTnpoBKa ana aTrectaymu.
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  d3U0 =   |    U - A +    U - B +    U - C -   3 ∙   3U0 - |


     U - A ,    U - B ,    U - C


    3U0 -

