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HacToslee pykoBoAcTBO 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 MHAUBUAYANbHbIMU OCOBEHHOCTAMMU YCTPOMCTBA MWKPOMPOLLECCOPHOrO penemHom
3aWMTbl M aBTOMaTUKK KUT-P-A2-13-02-11-10-TH-01 (ganee — ycTpomcTBo).

OnucaHMe 06X TEXHUYECKMX XapPaKTEPUCTUK, KOHCTPYKTUBHOE WCMOJIHEHWE YCTPOMCTBA, €ro
COCTaB, MpaBWAA 3KCNAyaTauMK, XPaHEHWA, MOHTA*Ka M TPAHCNOPTUPOBKU MpuBeAeHbl B o0bwem
pykoBoacTse no akcnayatauum TPBH.656122.001 P3.

B HacToAwem P31 npuBeaeHbl cBeaeHUA Mo GYHKUMOHA/IbHOMY Ha3HauyeHWUIO YCTPOWCTBA, ero
OCHOBHblE TEXHMYECKME XapaKTepPUCTUKM U MNapamMeTpbl, NpuHUMnbl paboTbl, cBegeHuA 06
MHAMBUAYANbHbIX YCIOBUAX 3KCNyaTaLMN U TEXHUYECKOTO 0BCNYKUBAHUA.

MepeA aKcnnyaTauumeln ycTponctBa HeobXoAMMO 03HAaKOMMUTBLCA € HacToAwMm P31, a TakkKe co
cneayoWwmMmMmmn SKCNAYaTauMOHHBIMU OOKYMEHTAMM:

- pyKoBoACTBO no akcnayaTaumm TPBH.656122.001 P3;

- nacnopt TPEH.656122.001 MC.

Ha nocnegHen ctpaHuue P31 pacnonaraetca uHdopmauma o peructpaumm U3MeHeHWn, rae
YyKa3aHbl UCTOPMA M3MEHEHUIN HacTosawero P31 n Bepcum BCTPOEHHOro nporpammHoro obecnevyeHumn
YCTPOWCTBA, aKTya/ibHble /15 KOHKPETHOM peaakumn (Homepa nsmeHeHus) P31.

3 KUT-P-A2-TH-01
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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;
M — nporpamMmHbIi K104 BBEAEH;

0 — NPOrpamMmMHbIi KoY BbIBEAEH;

Bxopg, — BXOAHOVI NIOTUYECKUI CUTHanN oT d)yHKLI,MOHaﬂbeIX CcXem,
Bbixog — BbIXOp,HOi;I JIOTUYECKUI CUTHanN.

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

YCTPONCTBO MUKPOMPOLLECCOPHOE penerHon 3awmTbl U aBTomaTtnkm KUT-P-A2-13-02-11-10-TH-
01 TPBH.656122.001-12 npeaHa3Ha4YeHO ANA BbINOAHEHUA QYHKLMA PenemHoM 3awmTbl, aBTOMATUKN U
CUTHANIN3aLMKN HA TpaHCchOPMATOPaX HaNPAXKEHUA B CETAX C HanpaXeHuem 6 — 10 KB.

YcTpoiicTBO npeaHa3HavyeHo A1a paboTbl HA NOACTAHLMAX C BbINPAMIEHHBIM UMW NOCTOAHHbIM
onepaTUBHbIM TOKOM.

Ha pucyHke 1.1 npuBeaeHa ynpoLLEHHAn cXema NOoAK/OYEHNS YCTPOMCTBA.

KNT-P-A2-TH-01
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PucyHok 1.1 — NMogKntoyeHne ycTponcTea
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2 TEXHUYECKUE XAPAKTEPUCTUKU

TPBH.656122.001-12.01 P31

2.1 OyHKUMM 3aWMT, aBTOMATUKKU U CUTHANU3aLUM

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

HanmeHoBaHue PpyHKUMM Kog ANSI MyHKT P21
3aWmnTa MMHMMANbHOMO HAaNPAXKeHUA, 2 CTyNeHun 27 3.2
3awunTa NoBbIWEeHNA HaNPAXKeHUA 59 3.3
KOHTpOnb HanpAxeHna 59, 27 34
MNycK no HanpaeHuto ana MT3 - 3.5
CurHanmnsauma ogHodasHOro 3amblKaHMA Ha 3eM/1K0 59N 3.6
3awmTa oT peppopesoHaHca - 3.10
ABTOMATUYeCKaA YacTOTHaA PasrpyskKa, 3 CTyneHu - 311
YacTtoTHOe aBTOMaTU4YeCKoe NOBTOPHOE BKAKOYEHME, 3 CTYNEeHU -
3awmTa NoBbIWEHUA YaCTOTbI 81H
3awmTa NOHUXKEHMA YACTOTbI 81L 3.12
3awmTa No CKOPOCTU U3IMEHEHMA YACTOTbI 81R
JunarHocTuKa uenemn HanpsaxeHus - 0
ABapuiiHaa cMrHaamnsauma -
MNpeaynpeanTenbHaa cUrHaansauma - 3.16

CurHanusauma cpabaTtbiBaHMA aBTOMATUKK -

2.2 OCHOBHble TeXHUYECKUE XapaKTEPUCTUKM YCTPOIICTBA

2.2.1 OCHOBHble TEXHMYECKME XaPaAKTEPUCTUKU YCTPOMCTBA npuBedeHbl B Tabauue 2.2.
MoapobHble TEXHUYECKME XapPaKTEPUCTUKM NpmnBeaeHbl B TPBH.656122.001 P3.

Tabnnua 2.2 — OCHOBHbIE TEXHWUYECKNE XapPaKTEPUCTUKM

HavmeHoBaHMe napameTpa 3Ha4veHue
OnepaTtuBHOE NUTaHUE
TUNn onepaTMBHOro ToKa MepemeHHbIN, ﬂOCTO)iIIHHbIVI,
BbINPAMAEHHbIN
Jvana3oH HanpaXXeHua nuTaHusa, B 85-264
U3mepuTenbHble aHaNorosble BXOAbl
KonnyectBo M3mepuUTeNbHbIX KaHa/I0B HanparKeHua 4
[vnanasoH KOHTPOAUPYEMbIX 3HAYEHUI KaHANOB HanpsxeHus, B 2-264
AuvckpeTHble BXoAbl
KonnyecTtBo AMCKpEeTHbIX BXOA0B 12
Twvn onepaTUBHOro TOKa MOCTOAHHbIN, BbINPAMIEHHbI N
HomunHanbHOe Hanps)KeHue, B 220

KUT-P-A2-TH-01 6
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MpopgonxeHne Tabanubi 2.2

HavmeHoBaHne napameTtpa 3HayeHue
CobcTBEHHOE Bpemsa cpabaTbiBaHusA, He bonee, Mc 5
JlononHuTenbHan 3agepka cpabatbisanua, mc? 0-30
Mmnynbe pexeKumm ToKa [a
Mopor cpabatbiBaHus, B 158 -170
MNopor Bo3sparta, B 132-154

[uckpeTHble BbIXoabl

KonnyectBo ANCKPETHbIX BbIXO40B 11
Bpemsa cpabatbiBaHus, He bonee, Mc 5
HanpaxeHne kommyTaumm, B 5-264

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

40 A B TeueHmne 30 mc
30 A B TeueHune 200 mc
15 A B TeueHune 300 mc
10 ABTeueHne 1 c
8 A pantenbHo

KommyTaumoHHas cnocobHOCTb KOHTAKTOB pene npu pasmblKaHWMM aKTUBHO-
WHAYKTUBHOW Harpysku ¢ noctosiHHol BpemeHu L/R He 6onee 50 mc B Lenax
NOCTOAHHOrO TOKa HanpsxkeHuem 220 B, He 6onee

0,25 A

UHTepdeiicbl cBA3M C yCcTpOiicTBOM

Tun nntepdeica ceasm c ACY

RS-485 (pasbem X33)

MpoToKkon nepegayn AaHHbIX B ACY

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

Tun nHTepdeica cBasm ¢ nporpammHbim Komnnekcom «KIT.Connect»

RS-485 (pasbem X32), USB

Cu HXPOHU3aUuunA BpemeHun

Tun nHTepodeica

RS-485 (pasbem X31)

Cnocob cMHXpoHM3auum 1PPS
BcTpoeHHoe nporpammHoe obecneueHune

CobcTBeHHOe Bpems cpabaTbiBaHMA MYCKOBbIX OPraHOB HaNpaXeHusa, He )5

6onee, mc

Bpems BO3BpaTa NMYCKOBbLIX OPraHOB HanpaxeHus, He bonee, Mc 25

CobcTBeHHOE Bpema Cpa6aTbIBaHMF| NMYCKOBbIX OPraHOB 4YaCTOTbl

o1 60 go 120 mc

Bpema Bo3BpaTa NYCKOBbIX OPraHOB YacToTbl

o1 60 oo 120 mc

Y 3apaeTca B nporpammHom komnekce «KIT.Connect»

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 - CuHXpoOHM3aumna

BpemeHun JAncKpeTHble BXxoAabl
X31 (RS-485) X51 X53
1 | A 1 | +2208B 1 O»—— j B9 BHew.curH.
2 | O B 2 m&% AB1 PNB BB 2 O -220B
3 |- R{120 Om) 3 | O»— [B2 PNB CB 3 o+ W [B10 BHewl.curH.
4 | o> Gnd 4 |\ o»[_ ] AB3 Ten. TH 4 O -220B
5 | O»— B4 As. TH 5 O—— j AB11 BHew.curH.
6 | O AB5 BHew.curH. 6 O»— -220B
7 | O -2208B 7 O W [B12 BHelwl.curH.
8 |O» 1 [B6 BHew.curH. 8 O» -220B
9 | — }—{ [B7 KsutnposaHue 9 -
10| o» -2208B 10 o»
11 LHFA—!T [B8 BHeww.curH. 11 O
12| 0% -2208B 12 o»
/
/
\ \
\\
N
— /
[}
AHanorosble BXoApl
X21 ’\ T CeA3b C NporpammHbIm
9|o—, g komnsekcom "KIT.Connect”
2| LA ) X32 (RS-485)
10| o— & | B
" ) 1 = A
11| &
< ] 2 - B
J uB o |l
12| 5 9. 3 (- R(120 Om)
13| ¢ o o 4 O» Gnd
— 7 | uc @ -
15/ 9 5 &
2 3uo &
16| - @
)
G- \
/
X33 (RS-485) X52 X54
1|0» A 1 O» K7 A4YP 1
2 | B K1 Hewucnp. TH 2 1’9,?4
3 |- R{120 Om) K2 Bbixog, 3 ot K8 AYP 2
4 |- Gnd K3 Bbixopa 4 Mh;‘
Ceasb ¢ ACY K4 NpegynpexaexHne 5 O» - KS YAMB
K5 Otka3 6 O
7 OH»—+—"7T K10 Bbixoa,
K6 3emns B cetn 8 ‘q
9 o
10 o»—1—1 K11Bbixoa
11 o» <
12 O

[WCKpeTHble BbIXOAbl, NUTAHKE

PucyHok 2.1 — Cxema noAKA04YeHUA YCTPOMUCTBA
KUT-P-A2-TH-01 8
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2.3.2 AHanorosble BXoAbl

2.3.2.1 B tabanue 2.3 npuBeneH nepeyeHb aHaI0roBbIX BXOA0B YCTPOMCTRA.

Tabnuua 2.3 — AHanoroBsble BXoAbl

HanmeHoBaHue
Jwnana3oH nsmepeHus ®PYHKLMOHANbHOE Ha3HaYeHune
aHaNoroBoro Bxoaa
UA Hanps»keHne ¢pa3bl A
uB HanpskeHune ¢pa3bl B
2-2648B
ucC HanpskeHne ¢pasbl C
3U0 HanpsaskeHune HyneBow nocnen0BaTeNbHOCTU

2.3.3 B cnyyae npuMMeEHeHua YCTPOMCTBa B cxemMe C obpaTHbIM u4epegoBaHvem ¢as3 gns
NCKAOYEeHNs ownboYyHoM paboTbl HEOH6XOANMMO BBECTU NPOrpaMMHbIN Katod «ObpaTHoe Yyepea. das»

2.3.4 IncKkpeTHble BXOAbl N BbIXOAbl

2.3.4.1 B tabnuuax 2.4 un 2.5 npuBeaeHbl COCTaB AUCKPETHbIX BXOAO0B M BbIXOAOB YCTPOMCTBA
COOTBETCTBEHHO. DPYHKUMOHA/IbHOE Ha3HayeHMe OUCKPEeTHbIX BXOA4OB W BbIXOAOB, UX HaMMeHOBaHUA
BbINO/IHEHbl Ha 3aBOAE-U3rOTOBUTENE YCTPOMCTBA M NpU HeobxogMmocTM MoryT ObiTb M3MEHEHbl C
nomoLLbo nporpammHoro komnaekca «KIT.Connect».

Tabnnua 2.4 — ucKpeTHble BXOAbI

HanmeHoBaHue
[VCKPETHOTO BXO/a ®PyHKUMOHaNbHOE Ha3HaYyeHue MoakntoyeH K norMyeckomy Bxoay

[B1 PMNB BB PMB BBogHOro BbiKAOYATENA PMB BB

B2 PMNB CB PIMB cekuMOHHOro BbIKAO4aTeNA PMB CB

[0B3 Ten. TH Tenexka TH BKayeHa HeuncnpasHocTb THY

B4 As. TH AsTomat TH BK/IIOYEH HeuncnpasHocTtb THY

[B5 BHeww. curH. Aencrene Ha nPeAYNpeAUTENBHYIO BHew. npeaynp.
CUTHANN3ALMIO

[B6 BHew. curH. Aencrene Ha MPeAYNpeAUTENBHYIO BHew. npeaynp.
CUTHANN3ALMIO

[B7 KesutnpoBaHue Cbpoc curHanmsaumum Cbpoc curHanmsaymm

[B8 BHeww. curH. Aencrene Ha nPeAYNpeAUTENBHYIO BHew. npeaynp.
CUTHANN3ALMIO

[B9 BHeww. curH. Aencrene Ha nPeAYNpeAUTENBHYIO BHew. npeaynp.
CUTHANN3ALMIO

[AB10 BHew. curH. Aencrene Ha nPeAYNPEAUTENBHYI0 BHew. npeaynp.
CUrHaNM3aumio

[AB11 BHew. curH. Aencrene Ha MPEAYNPEAUTENBHYIO BHew. npegynp.
CUrHaNM3aumio

[B 12 BHeww. curH. Aencrene Ha MPEAYNPEAUTENBHYIO BHew. npegynp.
CUrHaNM3aumio

Y AncKpeTHbIN BXOA, NOAKNIOYEH K Ha3HaYaeMOMY JI0TMYECKOMY BXO/Y MHBEPCHO

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

HanmeHoBaHue
OVCKPETHOro BbIXo4a

chHKLI,MOHaﬂbHOE Ha3Ha4YeHune

MoaKNlOUeH K JlorMyeckomy
BbIXOAyY

K1 Hewucnp. TH

HeuncnpasHoctb TH

CpabatbiBaHue KLH

K2 Bbixoa HasHayaembli AUCKPETHBbIN BbIXOA, -

K3 Bbixoa HasHayaembl AUCKPETHBIN BbIXOA, -

K4 MpeaynpexxgeHne | MNpegynpeauTensHaa CMrHaan3sauna MpeaynpexgeHue
K5 Otkas? OTKas ycTpoicTea OTkas KUT

K6 3emna B cetn 3emna B cetn CpabaTbiBaHne 3033

K7 AYP 1 CpabatbiBaHne AYP 1 CpabaTbiBaHne AYP 1

K8 AYP 2 CpabatbiBaHune AYP 2 CpabaTbiBaHne AYP 2
CpabatbiBaHune YAMB 1

K9 YAMB CpabatbiBaHune YAMNB Cpabarbisatve YAMB 2

K10 Bbixog, HasHayaembl AUCKPETHBIN BbIXOA, -

K11 Bbixog, Ha3Hauyaemblit ANCKPETHbIN BbIXOA, -

Y HasHaueHMe AMCKPETHOro BbIXO4a He M3MeHAeTCA.

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 PpyHKLMOHANbHbIE CXEMbI aNTOPUTMOB YCTPOMCTBA NPUBEAEHbI B NPUIOKEHUM A.
Ona Bcex QYHKUMIA YCTPOMCTBA YCTaBKWM 3aLLUT, aBTOMATUKM M CUTHANAM3AUMM NPUBELEHbI BO
BTOPMYHbIX 3HaYeHMAX. Obwan Tabanua ycTaBoK (61aHK 3a4aHNA YCTaBOK) NpuBeaeHa B NPUAOXKeHUM b.

3.2 3awmTa MMHMMaNbHOTrO HanpsaXeHusa (3MH)

3.2.1 dyHKuMOHanbHaA cxema anroputma 3MH npeacTtasneHa Ha pucyHke 3.1. HactpamMBaemble
napameTpbl 3MH npuseaeHsbl B Tabauue 3.1, BXoAHble U BbIXOAHbIe CUrHabl — B Tabauue 3.2.

UAB .- MO 3MH 1 Un<
UBC

 UCA MAX 3 3MH 1 Un<]
S UA N0 3MH U2> |

uB bl
. uc 5} 3MH U2> |

U2

P

e Briok. 3MH 1

L J

~

MO 3MH 2 Un<|

¢c3 3MH 2 Un<

"UAB ©
_UCA MAX

CpabatbiBaHue KLUH

Y

Bnok. 3MH 2

CpabartbiBaHue KUH }7

o/

}7

Beog 3MH 1

Myck 3MH 1 \

3MH 1 Tep

}7

T

" CpabartbiBaHne 3MH 1 \
N

Myck 3MH 2 ‘

e ™
Cpa6atbiBaHvne 3MH 1 \

PucyHok 3.1 — dyHKUMOHaNbHaAs cxema anaroputma 3MH

Tabnuua 3.1 — NapameTtpbl 3MH

HanmeHoBaHue Awnana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKM M3MEHEHNA YMOJI4aHUIO | U3MEHEHMA
Obuwee
YcTaBKa MO  Hanps»KeHuo obpaTHoM
> p—
3MH U2 >=20 > 1 nocnegosatensHoctu 3SMH 1 3MH 2, B
CryneHb 1
Bsog 3MH 1 O-™ O - Bsog 3MH 1
YcTaBKka MO JIMHEMHOMY HaMPAMXKEHUIO
< p—
3MH 1 Un >=30 60 1 cpabaTbiBaHmMa 3MH 1, B
3MH 1 Tep 0,00 — 60,00 0,50 0,01 YcTtaBKa no BpemeHu cpabaTbiBaHUA
3MH1,c
CtyneHb 2
Bsog 3MH 2 O-™ O - Bsog 3MH 2
YcTaBKka MO JIMHEMHOMY HaMPAMXKEHUIO
< p—
3MH 2 Un >=30 40 1 cpabaTbiBaHma 3MH 2, B
3MH 2 Tep 0,00 — 60,00 10,00 0,01 ;/KATZB;aC no BpemeHU cpabaTbiBaHUA

11
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Tabnuua 3.2 — Jlornyeckme curHanbl 3SMH

Tun HanmeHoBaHue o
KommeHTapum
CUrHana | curHana
No 3MH 1 Un<¥ MyckoBoi opraH 3MH 1 no MaKCMMabHOMY U3 IMHEAHbIX HanpAXKeHUN
no No 3MH 2 Un<¥ MyckoBoi opraH 3MH 2 No MaKCMMaIbHOMY U3 IMHEHbIX HanpsAXKeHUn
no 3MH U2>? MyckoBot opraH 3MH 1 u 3MH 2 no HanpsKeHUo ob6paTHOM
nocnefoBaTelbHOCTH
«,“ bnok. 3MH 1 bnokmposaHue 3MH 1
bnaok. 3MH 2 bnokmnposaHue 3MH 2
Bxog | Cpa6ateisaie KLIH Eﬂl:an HEMCNPABHOCTU U3MEPUTENbHbIX Leneit HanpaxeHua oT GyHKLMU
Myck 3MH 1 Myck 3MH 1
Bbixog CpabatbiBaHne 3MH 1 | CpabatbiBaHue 3MH 1
Myck 3MH 2 Myck 3MH 2
CpabatbiBaHne 3MH 2 | CpabatbiBaHue 3MH 2
Y KoaddpuumeHT Bo3spaTa He 6onee 1,07
2 KoaddpumumeHT Bo3spaTa He meHee 0,93

3.2.2 B ycTpoicTBe peann3oBaHbl ABe cTyneHu rpynnosoit 3MH. CTyneHu AOencTBylOT Ha
obuwecekunoHHble WKHKKM 3MH. MepBaa cTyneHb nNpegHasHayYeHa ANA OTKAKYEHWUS HEeOTBETCTBEHHbIX
ABuraTenei npu nepepbiBax NUTAHUA B Lensax obneryeHma npouecca Camo3anycka OTBETCTBEHHbIX
AguraTtenei. BTopas cTyneHb [AeWCTBYeT Ha OTKAOYEHMA BCex [ABUratened npu  AAuMTelbHOM
NCYE3HOBEHUW MUTAHUA.

3.2.3 3awmTa BbINOJHEHA C KOHTPOJIEM CHUMEHUA MAaKCUMMANbHOIO U3 IMHENHDBIX HAMPAXKEHUN U
c 6/I0KMPOBKOM MO HaMNPSAKeHUo o0bpaTHOM nocneaoBaTe/ibHOCTU. Takum obpa3som npeaoTspallaerca
cpabaTbiBaHWE 3aLWMTbl NPU NEPEropaHNN O4HOr0 U3 NpeaoXxpaHUTenein B nepBuYHbIX Lensax TH u npwm
HECUMMETPUYHbIX MOBPEKAEHUAX B BTOPUYHbIX Lensax TH.

3.2.4 3awmTa 610KNpYETCs NpU OTKAOYEHUM aBToMmaTta TH no curHany «HeucnpasHocTb TH».

3.2.5 3awmTa He cpabaTbiBaeT NOXKHO NPU 04HOGDA3HBIX 3aMbIKAaHMAX Ha 3EMJILO.

3.3 3awumTa nosbiweHnA HanpaxeHusa (3MH)

3.3.1 ®dyHKUMOHanbHaA cxema aaroputma 3MNH npeacrasneHa Ha pucyHKe 3.2. HactpanBaemble
napameTpbl 3MH npusegeHbl B Tabanye 3.3, BXOAHbIE M BbIXOAHbIE CUFHabI — B Tabanue 3.4.

‘ Myck 3MH

. S/
“UAB \ BeeA3MH & 3MH T

-/-| nosnHun> [H Tep —

UBe ~— O 3MH Un ‘ L s
‘;;,UCA MAX )83 3MH Un> < C 3MH Te 1 ~ CpabarbiBatve 3MH ‘
“UAB > _| Mo 3MH un< | LA 2 R b -
UBC — | n
_UCA MAX[Z1 3MH Un< |

% Brok3H |

S/

PucyHoK 3.2 — ®yHKUMOHaNbHasa cxema anroputma 3MMH

KUT-P-A2-TH-01 12
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Tabnuua 3.3 — NapameTpbl 3MH

HanmeHoBaHue Awnana3oH 3Ha4yeHue no War .
KommeHTapum
YCTaBKM M3MEeHeHUA YMONYAHUIO | U3MEHEHUA
Bsop, 3MH O-™ O - Bsog, 3MH
30H Un> 100 — 150 120 1 YcTaBka MNo JIMHEMHOMY HanpAXeHWUto
cpabaTbiBaHuAa 3MH, B
3MH Un< 90 — 120 110 1 YcTaBka MNo JIMHEMHOMY HanNpAXeHWUto
go3Bpara 3lH, B

3MH Tep 0,00 — 60,00 5,00 0,01 ZCTaBI-(a no BpemeHu cpabatbiBaHus 3MMH,
3MHTB 0,00 - 60,00 5,00 0,01 YcTaBKa no BpemeHu sosspara 3MH, ¢
Tabnnua 3.4 — lornyeckme curHanbl 3MH

Tun HavmeHoBaHue o

KommeHTapum
CUrHana CUrHana
Nno 3MH Un>Y MyckoBoi opraH 3MH N0 MakCMManbHOMY U3 NIMHEAHbIX HaMNPAXKEHUN
no Mo 3MH Un<? Myckosoin opraH 3MH MO CHUMKEHUIO HAMPSXEHUA 00 HOPMAaNbHbIX
pexuma

" | Brok. 3MH BrokuposaHwue 3MH

Bbixo Myck 3MH Myck 3MH
A CpabatbiBaHue 3MH CpabartbiBaHue 3MH

Y KoaddpuumeHT Bo3BpaTa He meHee 0,93
2 KoaddpuuneHT Bo3spaTa He 6onee 1,07

3.4 KoHTponb HanpsaxKeHui (KH)

3.4.1 dyHKUMOHanbHaA cxema anroputma KH npeanctasneHa Ha pucyHke 3.3. HactpauBaemsble

napameTpbl KH npuBeaeHbl B Tabauue 3.5, BxogHble M BbIXOAHbIE CUTHaNbI — B Tabauue 3.6.

UAB /| nOKH Uw> |

y MO KH Uw>
UBC = | L
(UCA MIN 53 KH Uw> |
"UAB ™| NOKH Uus | MO KH U<
UBC ——|
LUCA MAX[F? KHUws< |
PucyHoK 3.3 — ®yHKUMOHaNbHAA cxema anroputma KH
Tabnunua 3.5 — MNapameTpbl KH
HanmeHoBaHue Awnana3oH 3HayeHue no LWar .,
KommeHTapumn
YCTaBKM N3MEHeHMA YMONYAHUIO | M3MEHEHMUS
YcTaBKa  Ha/MuMA  HanNpsXKeHUA  Ha
KH Uw> 60— 110 95 1 P
WwnHax, B
YcTaBKa OTCYTCTBMA  HaMNpsAXeHuA Ha
KH U< 15-95 20 1 y P
WwnHax, B

13
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Tabnuua 3.6 — Jlornyeckme curHanbl KH

Tun HanmeHoBaHue o
KommeHTapum
CuUrHana CuUrHana
no NO KH Uw>Y MycKOBOWM OopraH HaIMUYUA HANPAXKEHUA Ha LWWMHAX
NO KH Uw<? MycKOBOWM OpraH OTCYTCTBUA HAMPAXKEHWUA HA LWMHAX

Y KoapdpuumeHT Bo3spaTa He meHee 0,93
2 KoadpuuneHT Bo3spaTa He 6onee 1,07

3.5 MycK no HanpsaxeHuto (MT3/U)

3.5.1 dyHKuMOHanbHas cxema anroputma MT3/U npeacrtaBneHa Ha  pucyHke 3.4,
HactpauBaembie napameTtpbl MT3/U npuseseHbl B Tabavue 3.7, BXOOHbIE U BbIXOA4HbIE CUTHANbI — B
Tabauue 3.8.

"UAB > | no MTa/U< | 21
UBC ——| &
(UCA MIN 53 MT3/U< | >1 )
T Q Myck no U

S UA | no mTauz> | '

uB —|

Uc U2 53 MT3/U2>

N Baog kom6. nycka |

Brok. @ KUH

Cpabarbisanune KLH \ J

T

PucyHoK 3.4 — OyHKUMOHaNbHAA cxema anroputma MT3/U

Tabnuua 3.7 — MapameTtpbl MT3/U

HanmeHoBaHue Awnana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKMU N3MeHeHuUs YMONYAHUIO | U3MEHEHUSA
JInHeHoe HanpsaxeHWe cpabaTbiBaHMA
MT3/U< 5-80 20 1 MT3/U, B
HanpsaxeHue obpatHoW
MT3/U2> 5-20 5 1 nocaenoBaTeNIbHOCTH cpabaTbiBaHMA
MT3/U, B
Bsog, Komb. nycKka O-™ O - Beog, KombuHMpoBaHHOro nycka MT3/U
B MT
Brok. no KLH O-m O i BOA, 6/10KMPOBKM 3/U npu
HencnpasHoctu LIH

Tabnuua 3.8 — Jlornyeckue curHansl MT3/U

Tun HanmeHoBaHue .
KommeHTapum
cuUrHana cuUrHana
no no MT3/u<? Myckosoit opraH MT3/U no ANHENHbIM HaMNPAXKEeHUAM
no MT3/U2>? MyckoBsoit opraH MT3/U no Hanps»eHnio obpaTHOM NocaeaoBaTeIbHOCTH
Bxoa | Cpabarbisatite KLIH CurHan HeMcnpaBHOCTU U3MEPUTENbHBIX Lenen HanpaxeHUa oT GyHKLUMK
KLUH
Bbixoa | MNMyckno U CpabatbiBaHne MT3/U

Y KoaddpuumeHT Bo3spaTa He 6onee 1,07
2 KoaddpumumeHT Bo3BpaTa He MeHee 0,93

3.5.2 CurHan nycka MT3 no HanpsxeHutio GopMUpPyeTcAa MNPU CHUMKEHUM XOoTA 6bl OAHOrO
JIMHEMHOTO HaNpPsXXEeHUA HWKe YCTaBKU. [Na yBeNWYEHUs YyBCTBMTENbHOCTM K AByxdpasHbim K3
NPeaycMOTPeH KOMOWMHWMPOBAHHbLIA MYCK MO HAMNPSAXEHWI C KOHTPOJIEM HaANuYMA HaNpAXKeHUA
0bpaTHOI NocnenoBaTebHOCTH.

KUT-P-A2-TH-01 14
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3.5.3 MNpn BO3HUKHOBEHUU CUMMETPUYHOro K3 KpaTKOBpPEMEeHHO MOABAAeTCA HanpaxeHue
obpaTtHOM nocnepoBaTenbHOCTU. N8 MNOBbIWEHMA YYBCTBUTENIBHOCTM K CUMMMETPUYHbIM K3 npu
cpabatbiBaHUK nyckoBoro opraHa «MNO MT3/U2>» npoucxoguT nNpuHyautenbHoe cpabaTbiBaHue
nyckoBoro opraHa «MNO MT3/U<». [03TOMy 4yBCTBMTENbHOCTb K CMMMeETpMYHbIM K3 gonyctmmo
NPOBepATb HA yCTaBKe BO3BpaTa NyCcKOBOro opraHa «MO MT3/U<».

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

3.6.1 dyHKUMOHanbHaA cxema aaroputma 3033 npeactaBneHa Ha pucyHke 3.5. Hactpaneaemble
napameTpbl 3033 npusegeHsl B Tabanue 3.9, BXoAHbIE U BbIXOAHbIE cUrHanbl — B Tabaunue 3.10.

- . Beopg 3033 1 Myck 3033
--/- Ino 3033 3uo> — -
3U0 = | T 3033Ts  3033Tcp
et P
1$30333U0, ¢\ 3033 no KUH ¢ o 1t to & -
Myck KLH - —{ CpaBatbiBahve 3033
% Bnox.3033 (

PucyHok 3.5 — ®yHKUMOHaNbHaA cxema aaroputma 3033

Tabnunua 3.9 — NapameTpbl 3033

HanmeHoBaHue Awnana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKU Nn3meHeHuA YMO4YaHUIO Nn3mMeHeHuA
Bsog 3033 O-™ O - Bsog 3033
3033 3U0> 5_60 10 1 YcTaBKa No HanpsaxeHWto cpabaTbiBaHMA
3033, B
3033 Tep 0,10 — 20,00 1,00 0,01 YcTtaBka no BpemeHM cpabaTbiBaHMA
3033, c
3033 Ts 0,00 1,00 0,00 0,01 YcTaBKka MO BpemeHW noaxsBata Mycka
3033, c
Bn. 3033 no KLUH O- O i Beog, 6s0kupoBaHMa 3033 npu nycke
anroputma KUH

Tabnunua 3.10 — lornyeckne curHanbl 3033

Tun HavmeHoBaHue .
KommeHTapuun
cuUrHana cuUrHana
no no 3033 3U0>Y Myckosoit opraH 3033
'\’\ bnok. 3033 bnokmposaHme 3033
Bxog | Myck KUH Myck KLH Ha 6noknposaHue 3033
Myck 3033 Myck 3033
Bbixog,
CpabatbiBaHue 3033 CpabatbiBaHune 3033

Y KoapdpuumeHT Bo3spaTa He meHee 0,93

3.7 3awmTa oT ogHOdasHbIX 3aMblKaHU Ha 3eM0 BbINONHAET QYHKUMIO CUTHAAU3auUKn B
nepBUYHON CETU.

3.8 ins npeaoTBpalleHUa NOXKHOro cpabaTbliBaHMA 3aWMTbl NPU NepPeropaHmMm npeaoxpaHuTens
TH npeaycmoTpeHa ONOKMPOBKA MO HanpaxeHuo obpaTHOM nocnefoBaTeNbHOCTM, KoTopas
peanusyetrca no curHany «Myck KUH». TNpu neperopaHuMM nnaBKOM BCTaBKKM, Hanpumep npu
deppope3oHaHce, OAHOBPEMEHHO BO3HMKAKOT HanpaxeHne o06PATHOM NOCNenoBaTENIbHOCTU W
Hanpsa)KeHue HyneBOW nocsiefoBaTeNbHOCTU. [lpU 3amMblKaHUM HA 3eM/II0 HanpsrKeHue obpaTHoOM
nocnefoBaTeNbHOCTU OTCYTCTBYET.
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3.9 [na npeaoTeBpalLeHmMa 0TKa3a 3aWwmnTbl NPU AYroBbiX 3aMblKAaHMAX NPeAYyCMOTPEHA 3a4epPKKa
Ha BO3BpaT.

3.10 3awwura ot peppope3oHaHca (3PP)

3.10.1 ®dyHKUMOHanbHaA cxema anropmutma 3PP npeacrasieHa Ha pucyHke 3.6. HactpamBaemble
napameTpbl 3033 npusegeHs! B Tabanue 3.11, BXxogHble U BbIXOAHbIE CUrHaAbl — B Tabauue 3.12.

N

Myck 3P

: / |no 30P 3U0>\‘4830n o & 3oPTep \7

3o ~ | T T j S . N
. 23 3PP 3U0> 0 R {\ CpabatbiBaHve 3OP )
p M
‘/"0\ ,‘ Briok. 3OP | " 30PTs 21 ||

300 ™ | Mo 3P 3U0< —
. {23 30P 3U0<

PucyHok 3.6 — DyHKUMOHanbHasA cxema anropmtma 3PP

Tabnunua 3.11 — NapameTpbl 3PP

HanmeHoBaHue Awnana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKM N3MeHeHuA YMONYAHUIO | U3MEHEHUA
Beoga 3®P O-M O - Beoga 3dP
30P 3U0> 90 — 160 140 1 YcTaBKa Mo HanpaxeHuto cpabaTbiBaHUA
30P, B
30P 3U0< 5_100 30 1 YcTaBka nNoO  HampAXeHu  BO3BpaTa
30P, B
30P Tep 0,00 — 20,00 0,00 0,01 YctaBka no BpemeHu cpabaTbiBaHMA
30P, c
30P TB 0,00-1,00 0,10 0,01 YcTaBKa no BpemeHun Bo3spata 3PP, c

Tabnunua 3.12 — lornyeckme curHanbl 3OP

Tun HavmeHoBaHue o
KommeHTapum
curHana curHana
no no 3opP 3U0>Y Myckosow opraH cpabaTbiBaHua 3OP
Nno 3®P 3U0<? MyckoBoii opraH Bo3spata 3P
N’\ Bnok. 3®P BnoknposaHue 3P
Bbixoz, Myck 3OP Myck 3PP
CpabatbiBaHue 3OP CpabatbiBaHue 3OP
Y KoaddpuumeHT Bo3spaTa He meHee 0,93
2 KoaddpuumeHT Bo3spata He 6onee 1,07

3.10.2 3®P npeaHa3HadyeHa ans paboTbl ¢ aHTUPE30HAHCHbIMM TH ¢ THI B HeliTpanu.

3.10.3 3®P npegHasHavyeHa Ana OUKCALMW MOMEHTA BO3HMKHOBEHMA deppope3oHaHca npu
npesbllWeHMn HanpsxeHnem 3UO0 yctaBknm «3®P 3UO0>» (TMnosoe 3HayeHune 135-140 B). Mocne
dukcaummn deppopesoHaHca GOpPMUPYETCA KOMaHZa Ha pasmMblkaHue BTOPUYHOM 06mMOTKM THI,
YCTAaHOBNEHHOIO B HEMTPAAN aHTUPE3OHAHCHOM rpynnbl TH.

3.10.4 BoccTaHOBNEHME  CXE€Mbl  MPOUCXOAUT MNPU  CHUNKEHUU  HaMPAXKEHUS  Hy/neBOM
noc/se0BaTeNbHOCTU HUXKe ycTaBkn «3OP 3UO0<» (Tunosoe 3HayYeHue 30-40 B).
KUT-P-A2-TH-01 16
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3.11 ABTOMaTHUuyecKoe BKaloueHue pedepBa (AYP) u yacTtoTHoe aBTOMaTMYECKOEe MOBTOpPHOE

BKAtoueHue (YAMB)

3.11.1 B ycTpoiicTBe peannsosaHo Tpu ovepean AYP 1 YATB.
3.11.2 OyHKUMOHAIbHbIE CXEMbl aNrOpUTMoB nepsoi ovepegn AYP 1 YAIMB npeactaBneHbl HA

pucyHke 3.7. HactpamBaembie napameTpbl AYP u YAMB npusegeHbl B Tabauue 3.13, BXxogHblie w

BbIXOAHble cUrHanbl — B Tabaunue 3.14.

r - ~ Beog AYPI 1
BS -2~ | MO AYPI 1 F< - & .
t—————— bnok.A4PI 1 no dF/dt
_UC  F [ AUPI1F<] q Myck A4PI1 )
TUA AYPI 1 Tep
Up [/~ AWPI 1 Fid . : 21 AUP Tawn . R
UC -dF/dtécs AYPI1 dF/dt> - P CpabatbisaHne AYP 1 J
L AYPI 1 Ka dF/dY “ ' '
% Brok AWPI1 —
) ~Beog AYPII 1
UA" —>.- Mo AYPIl 1 F< &
uB i AYPII 1 Tep
UC F |3 AYPII1F< [
| A AYPII 1 dFs | P
UAB | NO AUP Un< L Myck AYPII 1 J
UBC ——|
_UCA MAX[{3 AYP Un< |
% Brok AWl
Myck YAMB 1 J
- Beog YAMB 1 .
UA / InouAmB 1F> &
up — | 7 UAMB1Tcp  AYP Tumn .
JUC  F [534AMB1F>) O e Cpabarbizanne YAMB 1 J
"UAB - |no uane u;#é - - ;
uBc |~ T —
_UCA MAX|Z33 YAMB Un< |
0,01¢
s N ﬁ
CpaGarsisarie AYP 1 | ta S
i . lotoBHOCTL K YATB 1
R
. 001c I
‘ CpabarbisaHue HANB 1}—‘Zl7 21
%a_  BrocuAmBl |

PucyHok 3.7 — ®yHKUMOHaNbHble cxemMbl anropmutmos A4P 1 HYATB

17
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Tabnunua 3.13 — NapameTtpbl A4P 1 YANB

HanmeHoBaHue Onana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO N3MeHeHnA
O6bwee
OnvTenbHocTb MMNynbCa,
AYP Tumn 0,10-5,00 1,00 0,01 dbopmupyemoro npu cpabatbiBaHum AYP
n YANMB 1- 3 ouepesel
YcTaBKa no HanpAXeHUo
AP Un< 10-90 60 6noknpoBaHusa AYP 1- 3 ouepeaels, B
YcTaBKa no HanpAXeHUto
HANB Un< 10-90 60 6noknposaHus YAMB 1- 3 oyepeaeit, B
AYP
Bsog AYPI 1 O-™ O - Bsog AYPI 1
AUPI 1 F< 45,0-1495 48,8 0,1 31/clT_iBKa no yactote cpabatbiBaHma AYPI
AYPI 1 Tep 0,10 — 1,00 0,10 0,01 YcTaBKka No BpemeHW cpabaTbiBaHMA
AYPI 1, c
bnok. AYPI 1 no Beog 6nokupoBaHms AYPI 1 no
O-o O -
dF/dt CKOPOCTN U3MEHEHUS YacTOTbl
YcTaBKa MO CKOPOCTM  U3MEHEeHMA
AYPI 1 dF/dt> 2,0-20,0 10,0 0,1 wacToTsl AYPI 1, Fy/c
KoadpdumumeHT BO3BpaTa  MYCKOBOrO
AYPI 1 Ks dF/dt 0,2-0,99 0,8 0,01 OpraHa no  CKOPOCTU  MU3MEHEeHuA
yactotbl A4PI 1
Bsog AYPII 1 O-™ O - Bsog AYPII 1
AUPII 1 F< 48,0-49,6 49,0 0,1 Sl/clT_iBKa no yactote cpabatbiBaHusa AYPII
AYPII 1 dFs 0,1-04 0,1 0,1 YcTaBKa no 4actoTe Bo3BpaTa NMycKOBOTO
opraHa AYPII 1, Ny,
AYPII 1 Tep 3,00 - 90,00 5,00 0,01 YcTaBKka Mo BpemeHW cpabaTbiBaHMA
AYPII 1, c
YANB
Bsog YAMB 1 O-™ O - Bsog YAIMB 1
YctaBKa no 4actote cpabaTtbiBaHMA
YANB 1 F> 49,0 - 50,5 49,5 0,1 YAMB 1, M
YcTaBKka No BpemeHW cpabaTbiBaHMA
YAMB 1 Tcp 5,00 — 240,00 10,00 0,01 YAMB 1, c

KUT-P-A2-TH-01
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Tabnuua 3.14 — Nornyeckme curHanol A4P 1 YAMNB

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CuUrHana
Nno AYPI 1 F<Y MycKoBOW opraH CHUXeHus YactoTbl A4PI 1
MO AYPI 1 dF/dt>? MyckoBoit opraH 6AOKMPOBKM NO MPEBLILIEHUIO CKOPOCTU CHUXKEHWUA
yactoTbl AYPI 1
no Nno AYPIl 1 F<3 MycKoBoM opraH cHUXeHus YactoTbl AYPII 1
Nno AYP Un<? MyckoBoi opraH 610KMpoBaHNA AYP No CHUXKEHWUIO HaNpPAXKeHUs
no YANB 1 F>> MycKoBoOW opraH nosblWeHMA YyactoTbl YAMNB 1
Nno YANB Un<* MyckoBoi opraH 610KkMpoBaHMA YATB No CHUMKEHUIO HaNPAXKEHUA
bnok. A4PI 1 bnokmposaHue AYPI 1
K’\ bnok. A4P 1 bnoknmposanne A4PI 1 n AYPII 1
bnok. HYAMNB 1 bnokmposaHume YATB 1
Myck AYPI 1 Myck AYPI 1
Myck AYPII 1 Myck AYPII 1
Bbixon CpabatbiBaHune AYP 1 CpabatbiBaHue AYP 1
Myck YANB 1 Myck YAMB 1
CpabatbiBaHue YAMB 1 | CpabatbiBaHue YAMB 1
foToBHOCTL K YATB 1 CurHan rotoBHocTu K YATMB 1
Y Bosspat MO NpomucxXoanT Npu 3HAYEHMM YacTOTbl, NPEBbILIAOLLEM YCTaBKy cpabaTbiBaHuA He 6onee,
yem Ha 0,1y,
2 KoapduumeHT Bo3BpaTa He MeHbLLe 3Ha4YeHus, 3agaBaemoro ycraskoi «AYPI 1 Ks dF/dt»
3) Bosspat O NpoMcxoAnT NpM 3HAYEHWUM YacTOTbl, NPEBbILAIOLLEM YCTaBKy cpabaTbiBaHuA He 6onblue
3Ha4yeHus, 3agaBaemoro ycraBkoi «AYPIlI 1 dFe»
4 KoadpduumeHT Boszspata He 6onee 1,07
%) BosspaT MO NpoMcxoanT Npu 3HaYEHMM YacToTbl, MeHbLIEM yCTaBKM cpabaTbiBaHua He 6onee, Yem Ha
0,1Ty,

3.11.3 B ycTpoucTBe peannsoBaHo Tpu odepean rpynnon A4P n YAMB. XapakTepucTUKn Nnepsou,
BTOPOI U TpeTben ovepeamn NAEHTUYHDI.

3.11.4 Bce oyepeamn AeNCTBYIOT Ha obliecekUMoHHbIe WKHKM AYP 1 YATB. MpeaycmoTpeHo aABa
cnocoba opraHunsauum wnHok AYP 1 YAMB:

- oTaenbHble wWKUHKKM ana AYP wn YAMB. Ha BbixoagHble pene ycTPOMCTBA AO0NXHbl ObiTb
NnoAKAoUYeHbl curHanbl «CpabatbiBaHne AYP N» n «CpabatbiBaHne YAMNB N», rae N — Homep oyepean.
CurHanbl cpabatbiBaHua AYP u YAIB nepegatorca umnynabcamun. JaMTenbHOCTb MMMY/bCOB 33/3a€eTCs
ycTaBkoi «AYP Tumny»;

- ogHa wWuHKa ana AYP m YAMB. Ha BbixogHble pesne YyCTPOWMCTBA A0MKHbI ObITb MOAKAOYEHDI
curHanbl «AYP/YAMB N», rge N — Homep odepegu. CurHan cpabatbiBaHusa ¢opmupyeTca npwu
cpabaTbiBaHuM AYP, Bo3BpaT nponcxoanTt npu cpabatbiBaHnn YAIB, cOOTBETCTBYIOLLEN OYepeaM.

3.11.5 Kaxpgas ouepeab AYP moxkeT BbIiNoAHATb GyHKUMKM AYPI n AYPIl. BO3MOXKHO BbINOJIHEHME
coBmeuleHHoM AYP.

3.11.6 lna npepoTtepalleHua cpabaTtbiBaHma AYPI npu noTepe NUTaHMs NpeayCcMOTPEHbI:

- BNOKMPOBKA MO CKOPOCTM CHUMKeHWA YacToTbl. CKOpocTb Bbibera agurateneit obectoyeHHOM
CEKLUMMU BbllE CKOPOCTU CHUMKEHMSA YaCTOTbl NPU CUCTEMHbIX aBapUAXx;

- 6/IOKMpOBKaA MO HasHaYyaemoMmy norudeckomy Bxoay «bnok. AYPI 1(2,3)». K aaHHOMy Bxoay
A0NYyCTUMO NOAKAOUYUTL CUTHA/M OT MYCKOBOrO OpraHa Hamnpas/IeHMA MOLWHOCTU K WnHaMm. Mpu notepe
nuTaHna uam K3 Ha nutalowen AMHUM MOLLHOCTb HanpaB/feHa B CTOPOHY MNUTAIOWEN IMHUKM UK
OTCYTCTBYET. TaKKe BO3MOMXEH KOHTPO/Ib CHUMKEHMA 4acTOTbl Ha cocegHel ceKkumu. Mpu cUCTEeMHbIX
aBapumaAxX YacToTa NagaeT CUHXPOHHO Ha 06eunx cekumax.

3.11.7 YAMNB cpabaTbiBaeT nNpuM BOCCTAHOBIEHUMU
COOTBETCTBYIOLLEN OYepeaM.

yactoTbl nocne cpabatbiBaHna AYP
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3.12 3awumTa

OT NOBbIWEHNA U CHNXKEeHUA YaCTOoTbl

3.12.1 ®YHKUMOHANbHbIE CXEMbI aJIFTOPUTMOB 3alMTbl OT MOBbLIWEHUA N CHUMKEHMA YaCTOTbI
npeacrasneHbl Ha pucyHke 3.8. HacTpamBaemble napameTpbl 3aliUTbl OT MOBbIWEHUA U CHUXKEHUA
YacToTbl NpUBeAEHbI B Tabaumue 3.15, BXoAHble 1 BbIXOAHble CUrHaAbl — B Tabanue 3.16.

[ Myck PY F>
- ~ Beog PYF> — - J
U |/ moPyF & PUF>T
R cp ,
N uc F o3 PYF> ) o . JL— [ PYUF>
(;\. . C , CpabartbiBaHue |
N \‘ Bnok. P4 F> ‘ 07 ]
[ Myck PY F< j
- - Beop PYF< . -
Bg v noPuFRs . & PYF<T
cp
L UC | F &3 PYF< | . [ e
w - y ) pabatbiBaHue PY F<
Ic ™ L k
’)\‘ Brok. P4 F< } O
( Myck P4 dF/dt>
- Bsog PN4_ dF/dt> g
UA |/~ no Py aFdt> - & o1 dEJd T
s cp ) .
. UC |dF/dt¢cs PMY dF/dt> ) . t {Cpa6aTblBaHMe P4 dF/dt>
:"'\‘ Brok. P4 dF/dt> | >
' i Myck PCY dF/dt>
{ y C /
- - Beog PCY dF/dt> ’
Bg \/— 10 PCH dF/de> - & PCY dF/dt> T
— cp 7 .
_UC -dF/dti=; PCH dF/dt> | . - [Cpa6aTblBaHVIe PCH dF/dt>

"UAB [ _ 1
uAs > MO PY Un<
(UCA|MAX 3 20B

<
|

F

%8| Brox. PCu dFiat> |

PMCVHOK 3.8- cDyHKLI|l/IOHaJ'IbeIe CXeMbl aIfTOPUTMOB 3aLnTbl NOBbIWEHNA U CHUXKEHNA HYaCTOThbI

Tabnuua 3.15 - Map

aMeTpbl 3al1Tbl NOBbIWEHNA U CHUXKEHUA YaCTOTbl

HanmeHoBaHue dwvana3oH 3Ha4yeHue no LWar o
KommeHTapumn
YCTaBKM N3MeHeHMnA YMOJIYAHUIO | U3MEHEeHMA
3awmTa OT NOBbILWEHUA YaCTOTbl
Bsog P4 F> O-™ O - BBoA, 3aWMTbl OT NOBbIWEHUA YaCTOTbI
YctaBka no u4actote cpabaTbiBaHMA
PY F> 49,0 55,0 51,0 0,1 P
3aWMTbl OT NOBbIWEHWA YacToThl, 'L,
YcTtaBKa no BpemeHu cpabaTbiBaHUA
PY F> Tcp 0,00-10,00 0,30 0,01 P P
3aWMTbl OT NOBbIWEHWA YacTOTbl, C
3awmTa OT CHUXKEHMUA YacTOTbl
Bsog P4 F< O-™ O - BBoA, 3aWUTbl OT CHUMXKEHUA YaCTOTbI
YctaBka no yvactote cpabaTbiBaHMA
PY F< 45,0-51,0 49,0 0,1 P
3aWMTbl OT CHUMXKEHMA YacToTbl, 'y,
YcTtaBKa no BpemeHu cpabaTbiBaHMA
PY F< Tcp 0,00 — 10,00 0,30 0,01 P P
3aWMTbl OT CHUXKEHMA YaCTOTbI, C
3awmTa No CKOPOCTU NOBbILLEHUA YACTOTbl
BBog, 3aWmMTbl MO CKOPOCTU MOBbIWEHUA
Beog PMNY dF/dt> O0-& O ; A 3all P
4acToThl
YcTaBka MO  CKOPOCTU  MOBbIWEHUA
PMY dF/dt> 1,0-20,0 10,0 0,1 P
yacToTbl, ['u/c

KUT-P-A2-TH-01
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MpogonxeHne Tabanubl 3.15

HanmeHoBaHue Awnana3oH 3Ha4yeHue no War .
KommeHTapum
YCTaBKM M3MEHEHNA YMOJIYAHUIO | U3MEHEHMA
YcTtaBKa no BpemeHu cpabaTbiBaHMA
PMY dF/dt> Tcp 0,00-10,00 0,30 0,01 3aWKUTbl MO  CKOPOCTUM  MNOBbIWEHUA
4yacToThl, €
3aLmTa No CKOPOCTU CHUMXKEHMUA YaCTOTbI
Beog PCY dF/dt> O-m 0 i BBo4, 3aWMTbl MO CKOPOCTUM CHUMKEHUSA
4YacToTbl
PCY dF/dt> 1,0-20,0 10,0 0,1 YcTaBKa N0 CKOPOCTWU CHUMKEHWUA YACTOTbI,
Mu/c
YcTtaBKa no BpemeHu cpabaTbiBaHUA
PCH dF/dt> Tcp 0,00-10,00 0,30 0,01 3aLLNUTbl MO CKOPOCTU CHUMKEHWUA YacTOoTbl,
c

Tabnnua 3.16 — JlToryeckne curHanbl 3alyUTbl OT NOBbLIWEHUA U CHUMKEHUA YaCTOTbI

Tun HavmeHoBaHue o
CUrHana CUrHana KommerTapui
no Py F>Y MyckoBoM opraH 3aWuTbl OT NOBbILEHWSA YaCTOTbl
no Py F<? MyckoBOM opraH 3aWmTbl OT CHUXKEHMA YacTOTbI
no no PNY dF/dt>? MycKkoBOM opraH CKOPOCTU MOBbILLEHMA YaCTOTbI
Nno PCY dF/dt>? MycKoBOWM OpraH CKOPOCTU CHUMKEHUS YaCTOTbI
MO PY U< MyckoBoi opraH MMHUMA/IHOTO HanpaXeHua, 6J0KMPYIOWMA NYyCKOBblE
OpraHbl YacToTbl
bnok. PY F> bnoknposaHue 3aWmTbl OT NOBbILWEHWUA YaCTOTbI
N’\, Bbnok. PY F< BnoknpoBaHue 3aLUTbl OT CHUXKEHUA YACTOTbl
Bnok. PMNY dF/dt> BnoknMpoBaHMe 3aLWmUTbl CKOPOCTU NOBbIWEHMA YaCTOTbI
Bnok. PCY dF/dt< broKknpoBaHue 3aWmTbl CKOPOCTU CHUMKEHMA YACTOTbI
Myck PY F> MycK 3aWnTbl OT NOBbIWEHMA YaCTOTbI
CpabatbiBaHue PY F> CpabaTtbiBaHMe 3aLWMTbl OT NOBbILLIEHWA YACTOTbI
Myck PY F< MycK 3aWnTbl OT CHUXKEHMA YACTOTbI
CpabatbiBaHue PY F< CpabaTtbiBaHMe 3aLWMTbl OT CHUMEHMA YACTOTbI
BbIXOZ, Myck PNY dF/dt> MycK 3aWmnTbl NO CKOPOCTU NOBbIWEHMA YaCTOTbI
CpabatbiBaHue PNY | CpabaTbiBaHMe 3aLMUTbI NO CKOPOCTM NOBbLILEHMSA YACTOTbI
dF/dt>
Myck PCY dF/dt> MycK 3aWnTbl NO CKOPOCTU CHUMKEHMA YaCTOTbl
CpabatbiBaHue PCY | CpabaTbiBaHMe 3aLMUTbl MO CKOPOCTU CHUMKEHUSA YACTOTbI
dF/dt>
1 Bosspat M0 NponcxoanT NPy 3HaYEeHUM YacTOTbl, MEHbLLIEM yCTaBKK cpabaTbiBaHuA He 6onee, yem Ha
0,1Ty,
2 Bosspat MO NpoMcxoamuT NpM 3HaYEHMM YacTOTbl, NPEBbILLAIOLLEM YCTaBKy cpabaTbiBaHua He 6onee,
yem Ha 0,1 Ty,

3 KoadpduumeHT BozspaTta He meHee 0,8
4 KoadpduumeHT Bo3spata He 6onee 1,07
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3.13 KoHTpO/b u3meputenbHbix Lenei HanpaxxeHus (KLH)

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

UAB [ _
Ube E MO KLH Un<
UCA MAX(X  10B
) ||
N PMB BB
i |
. PTB CB
UA | _/_
0B Ej Mo KLUH u2>
UC U2 3 10B
UA |/
UB E/f MO KLH d3U0
uc d3uos:  10B
3U0

Beog KUH no d3U0

Beog KL|H no U

|v‘

Beog KLUH no U

— Myck KLH

i >1 RM.__{

C6poc curHanuaaumm

—

Beoa KLH no d3UQ
A LL/

21

UAB | /- Mo KUH Un>
usc /- MOKHAUR>-
UCA MIN €2 80B
“UA [

U [\ Mo KuH u2<
UucC U2 &2 5B

‘ Bg -/ MO KLH d3uo<
UC d3U0s: 5B
300

&

0y H H
" encnpaBHOCTb )

‘ ’\’\ Bnok. KL|H

Cpa6atbiBaHne KLIH \

E_

PucyHoK 3.9 — ®yHKUMOHaNbHAA cxema anroputma KLH

Tabnunuya 3.17 — NapameTpbl KUH

HanmeHoBaHue dwvana3oH 3Ha4yeHue no LWar o
KommeHTapum
YCTaBKU n3MeHeHuA YMOANYAHUIO | U3MEHEHUA
B KLUH
Beog KLIH no U O-o . i BOA, L, no n3mepaembim
HanNpAXXeHUam
KLH Tep 0,1- 20,00 1,00 0,01 YcTtaBka no BpemeHu cpabaTbiBaHMA
KUH, ¢
Beog KLH no pasHocTM HanpaxeHui
Bsog KLH no d3U0 O-™ O - .
Hy/1IeBOM NOCNEeA0BaATE/IbHOCTH

KUT-P-A2-TH-01
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Tabnuua 3.18 — Jlornyeckune curHanbl KLH

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CuUrHana
NO KLUH Un<¥ MycKOBOWM OpraH CHUXEHWUA IMHENHbIX HanpsaKeHn dyHKumm KLUH
MO KUH U252 Myckosomn opraH NoBblWeHnA HanpaXkeHuA obpaTtHoM
nocnegoBatenbHoCTN GpyHKUMm KLH
MO KUH d3U0>2 MycKoBOM OpraH PasHOCTU U3MEPEHHOTO M pacyeTHoro HanpsaxeHua 3U0
no dyHKunm KUH
NO KUH Un>? MycKoBOWM opraH NoBbILWEHMA IMHENHbIX HaNpaXeHnn pyHKummn KLUH
MO KLH U2<Y MycKoBOM OpraH CHUXEHUA HanpAXeHMA 06paTHOW Nocaef0BaTe/IbHOCTH
dyHKunm KUH
MycKkoBO OpraH CHWMKEHUA Pa3HOCTU M3MEPEHHOrO W  PaCcYeTHOro
No KUH d3uo<?
H Hanps»keHunsa 3UO ¢pyHKumnm KLH
PIMB BB PIB BBOAHOrO BbIK/tOYATENSA
» PMB CB PMB ceKUuMOHHOro BbIKAOYaATENA
*X HeuncnpasHocTtb TH CurHan HemncnpasHocth LUH
bnok. KUH bnokmposaHue KUH
Bxog | Cbpoc curHanmsaumm C6poc cuMrHanmsaumm
BbIXO Myck KUH Myck anroputma KUH
A CpabatbiBaHue KLH HencnpaBHOCTb M3MePUTE/bHBIX LLenel HanpaKeHus

Y KoadpduumeHT Bo3spata He 6onee 1,07
2 KoaddpumumeHT Bo3spaTa He meHee 0,93

3.13.2 dyHKuma KUH cpabaTbiBaeT:

- NPU CHUXEHUM BCEX NUHEMHbIX HanpsxeHu Hwmke 10 B C KOHTPO/NEM BKAKOYEHHOrO
nonoxenua BB nnau CB;

- NPV NOBbIWEHUN HaNpAXKeHUA 0bpaTHOM NocnenoBaTeNbHOCTHM Bblwe 10 B;

- NPV NOBbIWEHNN PA3HOCTU U3MEPEHHOIO U pacyeTHoro HanpaxXeHua 3U0 sbiwe 10 B.

3.13.3 PasHOCTb M3MEPEHHOTO0 U pacyeTHoro HanpaxeHua 3UO paccunTbiBaeTca no popmyne:

d3U0 = |Up+Ug+Uc- /3300, (3.1)
rae U,,Ug,Uc - BTOPUUHbIE 3HaYeHMA dasHbIX Hanpsx<eHWii;
3U0 — BTOpMYHOE 3HaYeHME HaNpPAXKeHMA Hy1eBOM Nocae0BaTeNbHOCTMH.

3.13.4 Bbiaep»Ka BpemeHu KLUUH aomkHa npesbiwaTth Bpems cpabaTbiBaHMA TOKOBbLIX 3aLMT, NPU
NycKe KOTOPbIX MOXKET NponcxoamTb cpabaTbiBaHMe NycKoBbIX opraHoB KLIH.

3.13.5 Boigeprkka BpemeHn KUH ponkHa npesbiwaTtb Bpema ABP n Bpema BbllwecToALLero
yctponctBa AlB. lMpu AenctBuM nepevymcieHHOM aBTOMATUKM MOMKET Habnwaatbca oTcyTCcTBUE
HaNpPAXeHWA Ha LWMHAX, BbIKAOYATENN NPU 3TOM ByAyT BKAKOYEHbI.

3.13.6 [ina cpabaTbiBaHms ¢yHKUMM KUH 6e3 BbloepXKM BpemeHu npeaycMOTPeH BXOAHOM
NOAKNOYAEMbI NOTUYECKMI curHan «HemncnpaBHOCTb TH» (Hanpumep, ANA NOAKNOYEHUA KOHTAKTOB
NONOXEHUA aBTOMATUYECKOro BbikatovaTena LIH).
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3.14 CocTroAHMue 3aWmT

3.15 ®yHKUuMOHaNbHasA cxema GOPMUPOBAHMA CUTHANOB COCTOAHMA 3aWMT NpPeacTaB/ieHa Ha
pucyHke 3.10. BxoaHble 1 BbIXOAHbIE CUIHAJbl COCTOSIHUSA 3aLLNT NpuBeaeHbl B Tabanue 3.19.

Myck 3MH 1 2

Myck 3MH 2

Myck 3MH

Myck 3033

Myck 3P

Myck AYPI 1

Myck AYPII 1

Myck A4PI 2 [ Myck 3awmT |

Myck AYPII 2

Myck AYPI 3

Myck AYPII 3

Myck PY F>

Myck PY F<

Myck PMY dF/dt>

AL A A A

S

Myck PCY dF/dt>

|v‘ ‘

CpabartbiBanve 3MH 1 }

Cpabartbianve 3MH 2 }

Y g Y
CpabartbiBaHne AYP 1 \ b L OTKMNoYeHWe oT 3aLuT
7z /

{
CpabartbiBaHue AYP 2 }

CpabatbiBaue AYP 3 }

PucyHoK 3.10 — dyHKUMOHaNbHAsA cxema anropntma GOpPMMPOBAHNA CUTHANOB COCTOSHMA 3aLLUT
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Tabaunua 3.19 — Jlornyeckme curHanbl anropntma GopMmMpoBaAHUA CUTHANOB COCTOAHMA 3aLLUT

Tun HanmeHoBaHue .
KommeHTapum

CUrHana CuUrHana
Myck 3MH 1 Myck 3MH 1
Myck 3MH 2 Myck 3MH 2
Myck 3MH Myck 3MNH
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

Bxog,
Myck AYPII 3 Myck AYPII 3
Myck PY F> MycK 3aWnTbl OT NOBbIWEHMA YACTOTbI
Myck PY F< MycK 3aWnTbl OT CHUXKEHUA YacTOTbI
Myck PNY dF/dt> MycK 3aWmTbl MO CKOPOCTU NOBbILIEHMA YaCTOTbI
Myck PCY dF/dt> MyCcK 3aWnTbl MO CKOPOCTU CHUXKEHUA YACTOTbI
CpabatbiBaHne 3MH 1 CurHan cpabatbiBaHusa 3MH 1
CpabatbiBaHue 3MH 2 CurHan cpabatbiBaHusa 3MH 2
CpabatbiBaHue AYP 1 CurHan cpabatbiBaHusa AYP 1
CpabatbiBaHue AYP 2 CurHan cpabatbiBaHusa AYP 2
CpabatbiBaHune AYP 3 CurHan cpabatbiBaHusa AYP 3

Bbixoz, Myck 3awmT Myck 3awmT

OTKAtOYEHMEe OT 3aLnT

CpabatbiBaHMe 3aLWWT Ha OTKAOYEHNE NPUCOeSUHEHNIA

25
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3.16 PyHKLUUM CUTHANN3aLMUMU

3.16.1 ®yHKUMOHANbHAA CXema alaropuTtma CUrHaaMsauMm npeactaBreHa Ha pucyHke 3.11.
HactpamBaembie napameTpbl ¢GYHKUMM CUTHaAAM3auum npusedeHbl B Tabauue 3.20, BXogHble W

BbIXOAHble CUTrHanbl - B Tabanue 3.21.

I

CpabatbiBanne 3MH 1
<

.
>

J
CpabatbiBatne 3MH 2

b

>

CpabatbiBanue AYP 1 ‘

\ CpabartbiBaue A4P 2

N <

CpabartbiBanue AYP 3

J

\ C6poc curHanmaaumum

Cpabatbisatune YAMB 1

Cpa6arbisatue YATB 2|

2V

CpabartbiBaHue YAMNB 3

C6poc curHanuaaumm

|v‘

\ Cpa6artbiBatne 3IMH

\ CpabatbiBaHve 30331

CpabartbiBaHue 3OP

CpabatbiBaHve KUH

Asapwusi

CpabaTbiBaHve aBToMaTuKu

J

\’ CpabartbiBaHue PH F

\ CpabartbiBaHue PH F%
Boeisog npeanynp.PMY
\

Cpabartbieatve PMY dF/dt%

BoeiBog npegynp.PCH

\’ CpaBarbisanie PCY dFfdt NG

\'\.\' BHew. npegynp.

\ CbBpoc curHanusauum
. >

T

MNpeaynpexgeHve

PucyHok 3.11 — ®yHKLUMOHAbHAS CXeMa anropmMTMma CUrHan3auum

Tabnunua 3.20 — MapameTpbl aAropuTMa CUrHaAn3auum

HammeHoBaHue
YCTaBKM

Awnana3oH
NU3MeHeHuA

3Ha4yeHue no War
YMONYAHUIO

n3meHeHunA

KommeHTapwuit

BbiBOA,

npeaynp.Prny O-H

BbiBog, nencrema PNy Ha
npeaynpeanTenbHy0 CUTHanN3aumoo

BbiBOA,

npegynp.PCY O-H

BbiBog, nencremnn PCY Ha
npeaynpeanTenbHy0 CUTHanN3aumoo
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Tabanua 3.21 — Jlormyeckme curHasbl aAFOPUTMA CUTHANN3ALUK

Twvn HanmeHoBaHue

KommeHTapui
CUrHana CcuUrHana
“’q\‘ BHew. npeaynp. BHewWwHWIA curHan cpabaTtbiBaHMA NpegynpeanTenbHON CUTHANM3aLMK
CpabatbiBaHne 3MH 1 CurHan cpabatbiBaHus 3MH 1
CpabatbiBaHue 3MH 2 CurHan cpabatbiBaHus 3MH 2
CpabatbiBaHune AYP 1 CurHan cpabatbiBaHuna AYP 1
CpabatbiBaHue AYP 2 CurHan cpabatbiBaHuna AYP 2
CpabatbiBaHue AYP 3 CurHan cpabatbiBaHuna AYP 3
CpabatbiBaHue 3MH CurHan cpabatbiBaHus 3MH
CpabatbiBaHue 3033 CurHan cpabatbiBaHus 3033
CpabatbiBaHune 3OP CurHan cpabaTbiBaHMA 3aWMTbI OT peppope3oHaHca
CpabatbiBaHune KUH HencnpaBHOCTb M3MEPUTENbHbIX LLEeNei HanpaXKeHns

Bxon | CpabatbiBaHue YAMB 1 | CurHan cpabatbiBaHma YAMNB 1
CpabatbiBaHue YAMB 2 | CurHan cpabaTtbiBaHua YAIMB 2
CpabaTtbiBaHue YAMNB 3 | CurHan cpabatbiBaHma YAIB 3

CpabaTtbiBaHue PY F> CpabaTtbiBaHMe 3aLUTbl OT NOBbILEHWA YaCTOTbI

CpabaTtbiBaHue PY F< CpabaTtbiBaHMe 3aLUTbl OT CHUXEHMA YacTOTbl

CpabaTtbiBaHue PMY | CpabaTtbiBaHWe 3aLMUTbI MO CKOPOCTM MOBbILWEHWUS YaCTOTbI

dF/dt>

CpabaTtbiBaHue PCY | CpabatbiBaHMe 3aLMUTbI MO CKOPOCTU CHUMKEHUA YAaCTOTbl

dF/dt>

Cbpoc curHannsauum Cbpoc curHanmnsaumnm

MpeaynpexaeHue MNpeaynpeauTtenbHasa CUrHaansauma

Asapus CurHan  cpabaTtbiBaHWs  3aWMT, OEUCTBYIOWMX HA  OTK/OYeHue
Bbixog, BblK/It0YaTeNnA

CpabaTbiBaHue CpabaTbiBaHWe GYHKLMIA aBTOMATUKM

dBTOMATUKU

3.16.2 NMpn dopmmnpoBaHMM curHanos «Asapusa» un «lpeaynpexgeHve» Ha NULEBOM NaHenu
MyAbTa 3aropatoTcA COOTBETCTBYHOLME CBETOANOAbI.

3.16.3 Cbpoc curHanmsaumm ocyllectsnserca KHonkor «CEPOC» Ha nuueBoWM naHenu nynbTa,
KomaHgon ACY unm no BXoAHOMY MOAKAOMAEMOMY N0TMYeCcKoMy curHany «Cbpoc curHanmsaumm» (cm.
PUCYHOK 3.12).

( & ceroc 21

‘ﬁK: CﬁpoccurHanwsauMM-ACY} } C6poc curHanusaumm
N / .

s ~

Ie T <
\‘\’Q\' Cbpoc ceranmsaumm\

PucyHok 3.12 — dyHKUMOHAIbHAA cxema aaropmutma cbpoca cMrHanmnsaumm

3.17 NepeKnoyeHue rpynn ycraBok

3.17.1 B ycTpoiicTBe peann3oBaHO ABe rpynnbl YCTaBOK.

3.17.2 MepeKkntoyeHe Mexagy Trpynnamm yCTaBOK OCYLLECTBAAETCA NOAA4Yer CUrHasoB Ha
NnogKAoYaemble NorMyeckne Bxoabl «Bblibop rpynnbl ycTaBoK 1» 1 «Bbl6Op rpynmnbl yCTaBOK 2».

3.17.3 MepeKknatoyeHme rpynnbl YCTaBOK BAOKMpYeTca Npu nycke GyHKUMIA 3aWMT U aBTOMATUKK,
UMEIOLLMX ABe rPYnnbl yCTaBOK.
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3.18 Peructpauusa cobbitnii n aBapmii

3.18.1 B ycTpoicTtBe peanm3oBaHa QYHKUMA XPAaHEHMA B 3HEProHe3aBMCMMOM NAMATU
perncTpupyemsbix cobbITUIA 1 aBapuii.

3.18.2 NMopgpobHoe onucaHne apxvBoB COOLITUA M aBapuii NPUBEAEHO B PYKOBOACTBE MO
akcnayaTtaumm TPBH.656122.001 P3.

3.18.3 B ycTpolictBe peannsoBaHa PpyHKUMA PErncTpaumm M XpaHeHMa B SHEpProHe3aBMCUMOM
NamATU M3MepPAEMbIX WM pacyeTHbIX MapameTpoB CeTM MNpu NocAefHEM aBapUMHOM OTKIKOYEHUU
BbIK/tOYATENA.

3.19 OcuunnorpadpupoBaHue aBapUiiHbIX COObITUN

3.19.1 B ycTpoincTBe peannsoBaHa GyHKUMA ocumanorpapupoBaHms aBapuitHbix cobbituii. MycK
ocumnnnorpada NponCcXoanT Npu nycke GyHKUUIM 3aWnUT U aBTOMATUKM.

3.19.2 AnnTenbHOCTb OCUMANOrPaMMbl 3a43eTca ycTaBKoM «Tocu» (3HayeHMe Mo YMONYaHUIO
5,00 ¢, ananasoH peryanposaHuma ot 1,00 go 30,00 c).

3.19.3 CocTtaB ocuunnorpamm npeasaputenbHO HAacTPOeH Ha 3aBoAe-U3roToBuTeNne U YacTuyHO
MOKeT 6bITb USMEHEH NONb30BaTE/IEM C MOMOLLBIO NporpammHoro komnaekca «KIT.Connect».

3.19.4 Myck ocumnnnorpada OCyWecTBASETCA NPU Nycke M cpabaTtbiBaHM GYHKUMIA 3aWMT U
ABTOMATUKMN.

3.19.5 lna BHelwHero nycka ocumanorpada NpenycMoTpeH BXOAHOW MOAKNHOMAEMbIA CUTHAN
«lyck ocumnnorpada».

3.19.6 MNogpobHoe onncaHne GyHKUMM ocumnnorpadmMpoBaHMA aBapUMHbIX COOLITUI NpUBeAEHO
B pyKoBoACTBe no sKkcnayaTaumm TPEH.656122.001 P3.

3.20 PyHKUMA U3mepeHuns

3.21 YcTtporictBo obecneynsaet UsSMepeHme 1 BblYUCIEHME NapaMeTPoB CeTU AN oTobpaxKeHus
Ha aucnnee nynbTa, B nporpammHom komnaekce «KIT.Connect» n ana nepegaum s ACY.

3.22 lMepeyeHb U3MepsAeMbIXx NapamMeTpoB nNpmeeaeH B Tabauue 3.22. OtobparkeHne U nepegaya
B ACY n3mepAaembIX MU BbIYUC/IEHHbIX NapamMeTpoB CETU OCYLLECTBAAETCA ANA NepBOM FAaPMOHUYECKOM
COCTaB/AIOLLLEN TOKOB U HAaNPAXKEHUN.

Tabnunua 3.22 — MNapameTpbl ceTn

HavmeHoBaHue . MNepepava B
KommeHTapum

napameTpa ACY
UA HanpskeHune ¢pasbl A, B Ja

UB HanpskeHune ¢pasbl B, B Ja

ucC HanpskeHue ¢pasbl C, B Oa
3U0 Hanps»keHne HyneBon nocnenoBatesibHOCTH, B [a
UAB JlnHeHoe HanpaxeHue ¢as3 AB, B Ja
UBC JlnHeHoe HanpsrkeHue ¢a3 BC, B Ja
UCA JlnHeHoe HanpaxeHue ¢a3 CA, B Ja

Ul Hanps»keHune npamoit nocnegosaTeibHOCTH, B [a

U2 HanpsaxeHune obpaTHOM nocneaoBaTenbHoOCcTH, B [a
d3uUo0 Pa3sHOCTb  M3MEepeHHOro M pPacYeTHOro  HanpAXeHWa  HynesBoM Het

nocnefosBaTenbHOCTH, B

F Yacrota cety, 'y, [a
dF/dt CKOpOCTb M3MeHeHMA YacToTsl, [u/c Het
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3.22.1 Ana napameTpos, nepegaBaembix B ACY npeaycMoTpeHO ycpedHeHMe C nepuoaom,
3aaaBaembim yctaBkon «ACY Tycp» (3HauveHue no ymondaHuto 0,50 ¢, ananasoH peryamposaHusa ot 0,00
A0 5,00).

3.23 CamoamnarHoCcTuKa

3.23.1 B npouecce 3KcnjayatauMm YCTPOMCTBA OCYLLECTBAAETCA HEMNPepbiBHbIN KOHTPOJIb €ro
paboTocnocobHoCTH.

3.23.2 KoHTponb paboTocnocobHOCTM YCTPOMCTBA ocylecTBaseTcs no ceetogmony «PABOTA» Ha
NINUEBOM NaHenu Ny/bTa, a TakXKe Mo KOHTakTam BbixoaHoro pesie «K5 OTkasy.

3.23.3 Mpwn BbiABNEHUM GYHKUMEN CAMOANArHOCTUKN HENMCNPABHOCTKN, NpenAaTcTBytowWwen paboTe
ycTpoiictea csetoanosn «PABOTA» Ha NMLEBOM MaHeNM NynbTa FAacHET, KOHTAKTbl BbIXOAHOrO pene
«K5 OTKa3» 3amblKatoTcA, cpabaTbiBaHWE OCTa/IbHbIX BbIXOAHbIX pene 610Kkupyetca.

3.23.4 B vycTpoucTBe NpenycMOTPEHA WHAMKAUMA HaAM4MAa ONEPaTMBHOIO MNUTaHUA MO
ceetogmony «MUTAHUE» Ha nuueBon naHenn nynbta. MNpU CHUMKEHUM HANpAXKEHMA OnepaTUBHOrO
nuTaHMAa Huxe (16515) B ceetoaunon «MUTAHUE» racHer.
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NPUNOXEHUE b
(cnpaBoyHoe)
Tabnnua yctaBok
B Tabnuue b.1 npuBeaeHbl ycTaBKM YHKUMIA ycTpoicTBa B BuAe 6naHKa 3agaHus
YCTaBOK.

Tabnunua 6.1 — bnaHK 3aaaHnA yCTaBoOK

3HayeHue 3HayeHue gnA
HanmeHoBaHue Awnana3oH .
no KommeHTapui rpynnbl yCTaBOK
YCTaBKM M3MeHeHNA
YMOYaHUIO 1 2
KoadpPpuumeHTtbl TpaHCcPopmaumumn
K UA 1—400 1 §03¢¢MU.M€HT TpaHcdopmaunm TH dasbl
K UB 1—400 1 :Oad)d)MLI,MEHT TpaHcdopmaunum TH ¢asbl
K UC 1—400 1 and)d)MLI,MEHT TpaHcdopmaunm TH dasbl
K 3U0 1-600 1 KoaddunumneHT TpaHchopmaumm obMoTKM

Pa30MKHYTOrO TPEyro/ibHUKa

0O6wme ycTaBKM

Ob6paTHoe yepes.

a3 O-™ O Cxema c o6paTHbIM YepeaoBaHuem das O
Mepuon ycpeaHEHUA W3MEPEHHbIX W

ACY Tycp 0,00-5,00 0,50 pacyeTHbIX CUrHaNOB A4AA nepepayn B
ACY, c

Tocw, 0,20 - 30,00 5,00 [nutensHocTb 3anucbIBaeMoi

OCUMANOTPAMMbI, C

3aI.U,VITa MWUHUMA/IbHOIO HanpAaXxeHua

Beoa 3MH 1 O-™ O Bsoa 3MH 1 O O
YcTtaBKa MO JIMHEMHOMY HaNpAXKEHWUHo
3MH 1 Un< >=90 40 cpabaTbiBaHma 3MH 1, B
YcTaBKka MO  Hanps)KeHWo obpaTHoM
MH U2> -2
3 u > 0 > nocnegosatenbHoct 3MH 1 n 3MH 2, B
YcTaBka no BpemeHW cpabaTbiBaHUA
3MH 1 Tcp 0,00 - 60,00 0,50 3MH 1, ¢
Besoa 3MH 2 O-™ O Bsoa 3MH 2 O O
YcTaBKa MO /IMHEMHOMY HanpAXKEHWUHo
3MH 2 Un< >=90 60 cpabaTbiBaHma 3MH 2, B
YcTaBka no BpemeHW cpabaTbiBaHUA
3MH 2 Tcp 0,00 -60,00 10,00 3MH 2, ¢
3awuTa NOBbIWEHUA HaNpPAXKEHUA
Beog 3MH O-™ O Bsog 3MH O O
3MH Un> 100 — 150 120 YcTaBKa MO JIMHEMHOMY HaNpPAXKEHWUHo
cpabaTbiBaHua 3MH, B
3MH Un< 90— 120 110 YcTaBKa MO JIMHEMHOMY HaNpPAXEHUHo
Bo3spara 3[H, B
3MH Tep 0,00 — 60,00 5,00 ZCTaBKa no BpemeHu cpabatbiBaHus 3MMH,
3MH TB 0,00 -60,00 5,00 YcTaBKa no spemeHu so3sparta 3MH, ¢
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MpopaonxeHue Tabanupl 6.1

3Ha4veHune 3Ha4yeHue ana
HanmeHoBaHue Awnana3oH .
no KommeHTapui rpynnbl yCTaBOK
YCTaBKMU M3MeHeHUA
YMONYAHUIO 1 2
KoHTpo/b HanpAaxXeHui
KH Uw> 60— 110 95 YcTaBKa  HanuMuma  HanpaXeHua  Ha
WwuHax, B
KH U< 15— 95 20 YcTaBKa OTCYTCTBMA HanpsXeHua Ha
WwuHax, B
MycK no HanpAXeHUIo
JNInHeliHoe HanpseHWe cpabaTtbiBaHMA
MT3/U< 5-80 20 MT3/U, B
HanpsxeHue obpaTtHom
MT3/U2> 5-20 5 nocneaoBaTe/IbHOCTH cpabaTtbiBaHUA
MT3/U, B
B .
I'I\B/Zfa komo O-M O Bsoa KomBuHMpoBaHHOro nycka MT3/U O O
Brok. no KLIH O-¢ a Bsog, 610KNPOBKU MT3/U npwu a a
HeucnpasHoctn LUH
3awmTa ot 0gHOPa3HbIX 3aMbIKaHUI HA 3eMAItO
Bsog 3033 O-™ O Bsog 3033 O O
YcTaBKa No HanpsAXeHWto cpabaTbiBaHWS
3033 3U0> 5-60 10 3033, B
3033 Tep 0,10 — 20,00 1,00 YcTtaBKa NoO BpemeHM cpabaTbiBaHUS
3033, c
3033 Ts 0,00 — 1,00 0,00 YcTaBka No BpemeHW noaxsata Mycka
3033, c
Bn. 3033 o KLIH O-m O Bsog  610KMpoBaHUSA 3033 npu O O
cpabaTbiBaHUM anroputma KLH
3awumra ot peppopesoHaHca
Beoga 3dP O-™ O Bsoga 30P O O
30P 3U0> 90 — 160 140 YcTaBKa No HanpsAXeHWto cpabaTbiBaHWS
30P, B
30P 3U0< 5_100 30 YcTaBka NO  HanpaAXeHu  BO3BpaTa
30P, B
30P Tep 0,10 — 20,00 1,00 YcTaBka no BpemeHn cpabaTbiBaHUA
30P, c
30PTB 0,00-1,00 0,00 YcTaBka no BpemeHu Bo3spata 3®P, ¢
ABTOMATMYECKaA YaCTOTHaA pa3rpy3Ka
O6bwee
OnvtenbHocTb MMnynbCea,
AYP Tumn 0,10-5,00 1,00 dopmupyemoro npu cpabatbiBaHum AYP
n YANMB 1- 3 ouepepen, ¢
YcTaBKa no HanpaxeHuto 610KMPOBaHUA
1 —
AP Un< 0-950 60 AYP 1- 3 ouepegeii, B
YcTaBKa no HanpaxeHuto 610KMPOBaHUA
B 10-
HANB Un< 0-950 60 YAMB 1- 3 oyepegeit, B
ABTOMaTM4YeCKaa 4YacTOTHAA pasrpyska — oyepegb 1
Beoga AYPI 1 O-™ O Bsoa AYPI 1 O O
AYPI 1 F< 45,0-1495 48,8 SlchT_iBKa no yacrtote cpabatbiBaHua AYPI
AYPI 1 Tcp 0,10-1,00 0,20 YcTtaBKa No BpemeHu cpabaTbiBaHUS
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MpoaonxeHue Tabanupl 6.1

3Ha4veHune 3HaveHune ansa
HanmeHoBaHue Awnana3oH .
no KommeHTapum rpynnbl YCTaBOK
YCTaBKM M3MEeHeHuA
YMOYaHUIO 1 2
AYPI 1, c
bnok. AYPlI 1 no O-® 0 Bsog, 610knpoBaHusa AYPI 1 no ckopocTtu 0 0
dF/dt N3MEHEHMA YacToTbl
YcTaBKa MO CKOPOCTM  U3MEHEeHMA
AYPI 1 dF/dt> 2,0-20,0 10,0 wacToTbl AYPI 1, /e
KoaddumumeHT  BO3BpaTa  MYCKOBOro
AYPI 1 Ks dF/dt 0,2-0,99 0,80 OpraHa no CKOPOCTU M3MEHEHMA YACTOTbI
AYPI 1
Beog AYPII 1 O-M O Beog AYPII 1 O O
AUPII 1 F< 48,0-49,6 49,0 YcTaBka no 4actote cpabatbiBaHma AYPII
1, My
AYPII 1 dFs 01-04 0,1 YcTaBKka no 4acTtoTe BO3BpaTa MYyCKOBOro
opraHa AYPII 1, Iy,
YctaBKa nNo BpemeHW cpabaTtbiBaHMA
AYPII 1 Tcp 3,00 -90,00 5,00 AYPII 1, ¢
YacTtoTHOe aBTOMATUYECKOE NOBTOPHOE BK/IIOUEHUe — ovepeab 1
Beog YAIMB 1 O-™ O Beog YAMB 1 O O
YctaBka no 4actote cpabaTtbiBaHUA
YAMNB 1 F> 49,0 -50,5 49,5 YAMB 1, M
5,00 - YctaBka no BpemeHu cpabaTbiBaHUSA
YAMB 1 Tcp 240,00 10,00 YAMB 1, c
ABTOMaTMUYECKanA YacTOTHAA pasrpyska — ouepeap 2
Beog AYPI 2 O-™ O Beog AYPI 2 O O
AUP| 2 F< 45,0495 48,8 YcTaBKa no 4yactoTe cpabatbiBaHuA AYPI
2,y
YcTaBka no BpemeHn cpabaTbiBaHUA
AYPI 2 Tcp 0,10-1,00 0,20 AYPI 2, ¢
Bnok. AYPI 2 no O-™ O Bsog, 6n10knposaHusa AYPI 2 no ckopocTtu O O
dF/dt N3MEHEHMUA YacTOTbl
YctaBka NoO  CKOPOCTUM  MU3MEHeHuA
AYPI 2 dF/dt> 2,0-20,0 10,0 wacToTsl AYPI 2, Fy/c
Koa¢pdnumneHt  BosBpaTa MyCKOBOTO
AYPI 2 Ks dF/dt 0,2-0,99 0,80 OpraHa no CKOpPOCTU U3MEHEHMA YacTOTbI
AYPI 2
Beog AYPII 2 O-™ O Beog AYPII 2 O O
AUPII 2 F< 48,0-49,6 49,0 YcTaBKa no yactote cpabatbiBaHua AYPII
2,y
AYPII 2 dFs 01-04 0,1 YcTaBKa No 4acTtoTe BO3BpaTa MyCKOBOro
opraHa AYPII 2, T,
YcTaBka no BpemeHn cpabaTbiBaHUA
AYPII 2 Tcp 3,00 -90,00 5,00 AUPII 2, ¢
YactoTHOe aBTOMaTU4YECKOE NOBTOPHOE BK/IIOYEHUE — oyepeab 2
Beoga YAIMB 2 O-™ O Bsoga YAMB 2 O O
YcTaBka no 4actote cpabaTbiBaHUA
B2 -
YAMB 2 F> 49,0 -50,5 49,5 YAMB 2, My
5,00 - YcTtaBKa No BpemeHu cpabaTbiBaHUS
YAMB 2 Tcp 240,00 10,00 YAMB 2, ¢
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MpopaonxeHue Tabanupl 6.1

3Ha4veHune 3Ha4yeHue ana
HanmeHoBaHue Awnana3oH .
no KommeHTapui rpynnbl yCTaBOK
YCTaBKMU M3MeHeHUA
YMONYaHUIO 1 | 2
ABTOMaTM4YeCKaa YacTOTHAA pasrpyska — oyepenb 3
Bsog AYPI 3 O-™ O Bsog AYPI 3 O O
AUPI 3 F< 45,0-1495 48,8 YcTaBKa no 4yactoTe cpabatbiBaHuA AYPI
3,y
YcTtaBKa No BpemeHu cpabaTbiBaHUS
AYPI 3 Tcp 0,10-1,00 0,20 AUPI 3, ¢
Bbnok. AYPI 3 no O0-® 0 Bsog, 6n10knposaHusa AYPI 3 no ckopocTtu 0 0
dF/dt N3MEHEHUA YacToTbl
YctaBka MO CKOPOCTM  MU3MEHEHWUA
AYPI 3 dF/dt> 2,0-20,0 10,0 wactoTsl AYPI 3, Mu/c
KoadpodumumeHT  BO3BpaTa  MYCKOBOro
AYPI 3 KB dF/dt 0,2-0,99 0,80 opraHa Mo CKOPOCTU U3MEHEHUSA YacTOTbl
AYPI 3
Bsog AYPII 3 O-M O Bsog AYPII 3 O O
AYPII 3 E< 48,0496 49,0 YcraBka no 4actote cpabatbiBaHua AYPII
3,y
AYPII 3 dF5 01-04 01 YcTaBka no 4YacTtoTe BO3BpaTa MyCKOBOro
opraHa AYPII 3, Iy,
YcTtaBKa No BpemeHM cpabaTbiBaHUS
AYPII 3 Tcp 3,00 -90,00 5,00 AUPII 3, ¢
YacTtoTHOe aBTOMAaTUYECKOE NOBTOPHOE BKJIIOYEHUE — ouepeab 3
Beoga YAMB 3 O-M O Bsoga YAMB 3 O O
YctaBka no yvactote cpabatbiBaHWA
YAMNB 3 F> 49,0 -50,5 49,5 YAMB 3, M
5,00 — YcTtaBKa No BpemeHu cpabaTbiBaHUS
YAMB 3 Tcp 240,00 10,00 YAMB 3, ¢
3awumTa oT NOBbILLIEHUA YaCTOTbI
Bsog PY F> O-™ O BBOZ, 3aLLMTbI OT MOBbILWEHUA YaCTOTbI O O
PY E> 49,0 55,0 510 YctaBKa no yvactote cpabaTbiBaHUA
3aLWMTbl OT NOBbIWEHMA YACcTOThI, 'Ly
PY F> Tep 0,00 — 10,00 0,30 YcTaBka no BpemeHn cpabaTbiBaHUA
3aLWMTbl OT NOBbIWEHMA YACTOThI, C
3awmTa OT CHUXKEHUA YacToTbl
Bsog, PY F< O-™ O BBOZ, 3aLLMTbI OT CHUMKEHWSA YacTOoTbl O O
PY F< 45,0 -51,0 49,0 YctaBKa no 4actote cpabaTbiBaHUs
3aLWMTbl OT CHUMKEHMA YacToTbl, Iy,
PY F< Tep 0,00 — 10,00 0,30 YcTtaBKa No BpemeHu cpabaTbiBaHUS
3aLLNTbI OT CHMXKEHUA YaCTOTbI, C
3awmTa N0 CKOPOCTU NOBbILEHUA YacCTOTbl
Beog PMY dF/dt> O- 0O BBoA4 3aWMTbl NO CKOPOCTU MOBbILIEHUSA O O
YacToThl
P4 dF/dt> 1,0-20,0 10,0 YcTaBka MO CKOPOCTM  MOBbIWEHUA
yactoTsl, [u/c
YcTtaBKa nNo BpemeHM cpabaTbiBaHUS
PMY dF/dt> Tcp 0,00-10,00 0,30 3alWMUTbl N0  CKOPOCTM  MOBbIWEHUA
4acToThl, C
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MpoaonxeHue Tabanupl 6.1

3HayeHue 3HayeHue gaA
HanmeHoBaHue Awnana3oH .
no KommeHTapum rpynnbl YCTaBOK
YCTaBKM M3MEHEHNA
YMONYaHUIO 1 | 2
3awmTa No CKOPOCTU CHUXKEHUA YACTOTbI

Beog PCY dF/dt> O-® 0 BBog, 3aWmMTbl NO CKOPOCTU CHUXKEHUA 0 0

YacToThl
PCY dF/dt> 1,0-20,0 10,0 YcTaBKa N0 CKOPOCTU CHUXKEHWA YacCToTbl,

Mu/c

YctaBKa No BpemeHu cpabaTbiBaHUS
PCY dF/dt> Tcp 0,00 -10,00 0,30 3aLWMTbl MO CKOPOCTU CHUMXKEHMSA YaCTOThbl,

o

KoHTpoAb M3mepuTesbHbIX Leneil HanpaXXeHus

B KUH
Bsoa KLH no U O-™ O BOA, L, no n3mepaembim O O

HaNpPAXeHUAM
KUH Tcp 0,1- 20,00 3,00 YcTtaBKa No BpemeHu cpabaTtbiBaHUS

KUH, ¢
Beog KUH no O-® 0 Beog, KuLl,H No pPasHOCTU HaNpPsKeHUn 0 0
d3uo HYyN€eBOW NOCNe[0BaTebHOCTU

CurHanusaums

BbiBog, O-® O BbiBog, aencTema PNy Ha 0 O
npeaynp.PMNy npegynpegutenbHyo CUrHaan3auuio
BbiBOg, O-® O BbiBOg, aencrema PCH Ha 0 O
npeaynp.PCY npegynpegutenbHyo CUrHaan3auuio
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Juct peructpaumm usmeHeHumn

Ne Homepa nameHeHHbIX JaTta

Bepcua BMNO KommeHTapui
U3M. CTpaHuL, NU3MeHeHuA

- - 18.03.2022 | KMUT-P-A2-TH-01_00 | UcxoaHan Bepcua/pesakuma

1 1-40 23.01.2023 | KUT-P-A2-TH-01_00 | 3ameHa AOKyMeHTa
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