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1.BeepgeHue

HacToAawme metoanyeckme ykasaHnAa pacnpoCcTpaHAOTCA HA BbINONHEHME BUAA TEXHUYECKOro
obcnykmBaHma «lpoBepka nNpu HOBOM BKAtoYeHMM — H (Hanagka)» cornacHo COY-H EE
35.514:2008 gna ycTpoicTBa peneiiHoi 3awmTtbl PC830-AT3.

Mpu  BbINOJHEHMW HaNALKM  cnegyeT  MNO/b30BATbCA  MPOEKTHbIMW  MaTepuasiamu,
pyKoBoACTBOM MO aKcnayaTaumm  yctpomctea EABP.656122.003P3 wu  HactoAwmMM
MEeTOANYECKMMM YKA3aHUAMM.

B 3aBMcMMOCTM OT peanbHbiX YCNOBUM U BO3MOXKHOCTEM HaA/NaAKa BbINONHAETCA C
npeaBapuTenbHOM NabopaTopHOI NPOBEPKOMN YCTPOMCTBA UK C MOIHOW NPOBEPKOM YCTPOICTBA B
NPOEKTHOMN CXeMe HEMOCPEACTBEHHO Ha LUTAaTHOM paboyem mecTe (Ha 06beKTe).
1.1.Bugbl pabot, BbiNonHAeMble B flabopaTopum AW HENOCPEACTBEHHO Ha LWTAaTHOM paboyem
mecTe.

1.1.1.NMoarotoBKa paboyero mecta, HeOHXOAMMON [OKYMEHTaUmMK, Nnpubopos, 06opyaoBaHMA

N UHCTPYMEHTOB.

1.1.2.BHEWHNN OCMOTP C NPOBEPKON OTCYTCTBMA MEXAaHWYECKMX MOBPEXAEHWUN, KayecTBa

NMOKPbITUI, COOTBETCTBMA COCTaBa MOAY/EN Koy 3aKa3a, Haanuma naomb npomssoautens.

1.1.3.BHYTPEHHWN OCMOTP NPOBOAUTCA B C/Iy4ae OTCYTCTBUA NJAOMO NPOU3BOAUTENA AN C €70

pa3speleHna. BHyTpeHHUIH OCMOTP NPOU3BOAUTCA NYTEM MU3BAEYEHNA CMEHHbIX moaynen. Mpu

BHYTPEHHEM OCMOTpe NPOBEPAETCA KaYecTBO pe3bbbl BUHTOB KpenaeHusa Mmoay/iei, Nerkoctb

n3BNeYEHMA MOAyNeN, COCTOSIHME NeYaTHbIX NAaT MOAYNEN.

1.1.4.NMpobHoe BKAOUYEHME C NPOBEpPKON 0bLLen paboTocnocobHOCTU YCTPOMCTBA, NPOBEPKOM

paboTbl YacoB M KaneHZapA oT 6aTapeliku.

1.1.5.3arpy3ka B YCTPOMCTBO MapaMeTPOB MPOrPaMMUPYEMON IOTUKU, PaAHKUPOBAHMUE

OVCKPETHbIX BXO4,0B, BbIXOAHbIX pese 1 CBETOANOLOB, 3arpy3Ka NapameTpoB KOHPUIypaumm mn

YCTaBOK.
1.2.Buapl paboT, BbINO/HAEMbIE Ha LUTaTHOM paboyem mecTe.

1.2.1.BHewHn" ocmoTp naHenn wunau wkada P3A co CMOHTMPOBAHHbLIM YCTPOMCTBOM.

lpoBepKa NONIHOM CXeMbl COEAMHEHUW YCTPOMCTBA B WKAady MAM HA NaHeNn, Haan4yms

HeoHX0AMMbIX MAapPKMPOBOK U HAaAMUCEN U COOTBETCTBMA 3TOrO NMPOEKTHOM AOKYMEHTaLuw.

MpoBepKa KayecTBa KOHTAKTHbIX COeANHEHUA.

1.2.2.MNMpoBepKa CONPOTUBNEHUA U30NALMMU BCEM CXEMBI C YCTpoIcTBOM P3A.

1.2.3.MNonHaa npoBepKa yCTPONCTBA NPU HOMWHANIBHOM HaNpAXXeHUU onepaTUBHOIO TOKa Ha

COOTBETCTBME YCTABOK M IOTUKN paboTbl Bcex GYHKLUNIA YCTPOMCTBA.

1.2.4.NMpoBepKa B3aMMOAENCTBMA YCTPOMCTBA C 3/IEMEHTAMW €ro CXemMbl B COOTBETCTBMU C

NPOEKTHOM MNPUHLUMMNUANBHON CXeMOoM ANA  Hanpsa)keHua onepatmBHoro Toka 0,8

HOMWHANbHOTO.

1.2.5.13mepeHne 1 ncnoiTaHne N3oNALMN B NOJTHON CXeMe.

1.2.6.KomnnekcHaa npoBepKa paboTbl yCTPONCTBA HAa OCHOBHOM U AOMNONAHUTENbHbIX HAabopax
YCTaBOK.

1.2.7.NMpoBepKa  B3aMMOAENCTBMA  YCTPOMCTBA C  ApYyrMmnm  ycTpoihctBamu  P3A,

KOMMYTALMOHHbIMM annapaTamu, LLenamMn LLeHTPaIbHOM CUTHAAN3aLmn.

1.2.8.MpoBepKa ycTpomncTea NoA Harpy3kom pabounmm TOKOM M HanpAXKEHUEM.

1.2.9.MoaroTtoBKa 1 BBOA, yCTPOMCTBA B pabOTy NO NONHOM CXEME.
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Pabotbl no nyHktam 1.1.1-1.1.5, 1.2.1, 1.2.2, 1.2.5 ana ycrpoiictea PC830-AT3 He MMEIOT HU
Kaknx ocobeHHOCTen, N MOryT BbINONHATLCA MO CTAHOAPTHLIM METOAMKAM UM PEeKOMeHAALMUAM,
NPUHATbIM HA NPeanpPUATUM ANA MUKPOMNPOLECCOPHbIX ycTponcts P3A. Moatomy B HacToAwewn
MeTOAMKE MO 3TMM paboTam OrpaHUYMMCA WX MepevyHem W yKasaHMem HeobxoaAmMOoCTH
BbINONHEHMA Takux paboT. [nA BbINONHEHWA OCTanbHbiXx PAaboT npuM Hanagke W BBOAE B
aKcnayaTaumio yctporictea PC830-AT3 pa3paboTaHbl HAcToALLME METOANYECKME YKa3aHWA.

2.[lpoBepKa cONPOTUBAEHUA U30AALUN

lpoBepKa COMPOTMBAEHUA M30NALUUM MENKLY BCEMM HE3aBUCMMbIMM LENAMU YCTPOMCTBA,
KarkOoM U3 3TUX Lenei U Kopnycom 3a UCKAYEHMEM Lenel nHtepdelicos ceasm (RS-485, USB,
Ethernet) ocywiectBnseTca merommeTpom Ha HanpsxkeHune 2500 B. Heobxoaumo npenycmoTpeTb
MepPONPUATUA MO UCKAOYEHMIO NoJauM HanpsakeHua 6onee 500 B B uenu nHTepdpencos cBA3U U
MEXKAY PAa3sOMKHYTbIMW KOHTAKTaMK BbIXOAHbIX pene. C uenbio yMeHblleHMA 06bema UCNbITaHWM
OOMYCKaeTcA MPOBEPATb COMPOTUBAEHME M30AALMM KaXKAOM M3 Lenei MO OTHOWEHUIO K
COeANHEHHbIM APYr C APYrOM M C KOPMNyCcoOM OCTasibHbIM uenam. ConpoTuBAEHUE U30/ALUMN BCEX
uenen AoMKHO HbITb He meHee 100 Mom. Pe3ynbTaTbl UcnbiTaHM cBOAATCA B Tabanuy 2.1.

U3mepeHune conpoTuBEeHNA N30NALUN

3m

Tabnnua 2.1
UcnbiTaHme
g HanpsaxeHue | ConpotusneHue
g Ne BblAepKaHo/
3 KoHTponnpyemble uenu MerommeTpa, n3onaumm,
> nn He
S B MOm
S BblAEPKAHO
= 1 | TokoBble Uenu cTopoHbl BH B cbope 2500
2 | TokoBble uenu ctopoHbl CH B cbope 2500
2 3 | Tokosble Lenu ctopoHbl HH B cbope 2500
¢ 4 | Bxoa oaHOGa3HOM TOKOBOM 3aLMTbI 2500
S
< T31
© o o
& 5 | Bxoa ogHoda3HO TOKOBOM 3alUNTbI 2500
T31
§ 6 | Uenun onepaTMBHOro HanpAaXeHuA 2500
E 3aluT B cbope
g 7 | Uenu curHanmsaumm B cbope 2500
<
o 3. NonHaA npoBepKa YCTPOMCTBA NPU HOMMUHA/IbHOM HaNPAXXeHUM ONepaTUBHOrO TOKa Ha
S COOTBETCTBME U3MEPEHMUI, YCTaBOK U NIOTUKM PaboTbl BCex PYHKLMIM yCTpoMcTBa
3
5 Mpu npoBepKe M3MepuTeibHblE BXOAbl YCTPOMCTBA OTK/HOHMAIOTCA OT Uenei TpaHchopmaTopos
o v
= TOKa MNpW MNOMOLM WCMNbITaTeNIbHbIX O6/0KOB WAW APYINX CPEeACcTB, NPeayCMOTPEHHbIX CXeMOW
NOAKNOYEHMA YCTPOMCTBA Ha obbeKTe. [locne 3Toro Ha BXOAbl MOMHO MNOAaBaTb PEXMMbl OT
5 MCNbITaTeNIbHOM YCTaHOBKW. Bo BpemsA npoBepKM HeobXxoAMMO npeasycMOTpeTb HaaexHoe
g
2 Jlucm
g
<

Jlucm] _Ne dokym. [loon. Ylama EA EP. 6.5 51 2 2 a 0 03 .ﬂ 2 >




[loon. u 0ama

o

B3sam. uHs.

WHe. Ne ovén.

[1oon. u 0ama

WHe. Ne nodn

pa3mblKaHWE BbIXOAHbIX Lenen ycTpoucTBa ANA NpeaoTBPALLEHUS HECAHKLMOHWPOBAHHbIX
OENCTBUIA Ha KOMMYTAUMOHHbIE anmapaTtbl U Apyrve YCTPOKCTBA, ONpeaennTbCca CO BpPeMeHeM
AEeNCTBUA KaXKaon 13 nposepaembix GYHKLUUN UK CTYNEHEN 3aLLNUTbI U MPaBU/IbHOCTbIO AENCTBUA
CUTHaM3aLuuum.

3.1.MpoBepKa GpYyHKUMUIA U3MepeHUs, COOTBETCTBUA (a3 U KaNnbpoBKHU.

3.1.1.NMpoBepKa U3mepeHUAa TOKOB OCYLLEeCTBAAETCA nyTem nogadu Toka 5 A nooyvyepenHo Ha
BxoAdbl lagh, lesH, lceHs lacHs 18 cHs lccr, lamn, I8 HH, lchn, In1, IN2 1 cpaBHeHUMA oTob6parkaembix
YCTPOMCTBOM TOKOB C NOAAHHbIMU. MNpun nogayve $asHbIX TOKOB OTAE/IbHO HA BXoAbl cTOpoH BH, CH
n HH TakKe ¢uKcupyetca 3HadeHue guddepeHumanoHbix TokoB a3 lds, Idg, Idc. UcnbitaHne
CYMTAETCA BblAEPKAHHBIM, €C/IN MOTrPELIHOCTb U3MEPEHUA HE NPEBbLIWAET AONYCTUMYHO COrNacHO
XapaKTEPUCTUK M3MEPUTENbHBIX BXOA0B YCTPOMCTBA, NPUBEAEHHbIX B Tabauue 3.1 (npu BennyunHe
TOKa 5A — 2%).

Ta6bauua 3.1. MapameTpbl U3MepUTE/IbHbIX BXOA,0B NO TOKY ycTpoicrea PC830-AT3.

HammeHoBaHMe napameTtpa 3HauyeHue
Tokn a3  no | HomuHanbHoOe 3HaueHue, A 5
cropoHam - BH, [nanasoH nsmepexuni, A 0,1-125,0
CH, HH
OTHOCKTEIbHAA NOrPELHOCTb MO aMNANTYAe
B AManasoHe:
(0,1-0,3)A, % 15
(0,3-1,3)A,% 5
(1,3-125) A, % 2
Ab6conloTHaA MorpewHocTs nNo  yray B
AvanasoHe:
(0,1-0,4) A, rpag. 8
(0,4—-1) A, rpag. 14
(1-125) A, rpaa. +2
. . 80l,om BTEY. 1 C;
TepmunyecKasn yCTOMUYMBOCTb Lenei ToKa
1,1l,0m - AAUTENBHO
ToKM  BXOAOB | HomMHanbHOe 3HadeHue, A 5
oaHodasHbIx T3 0,02-50
[nanasoH nsmepeHuit No UCNoSHeHUAM, A
0,1-125
OTHOCKTENIbHanA NMorpeLHocTb no
amnautyae:
ana ncnonHeHus (0,02-5)A B guanasoHe:
(0,02-0,2) A, % 115
(0,2-5,0) A, % t3
Ona ncnonHenmsa (0,1-125)A B guanasoHe
(0,1-0,3)A, % 115
(0,3-1,3)A, % +5
(1,3-125)A, % t2
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(0,02-0,2) A, rpag,
(0,2-5,0) A, rpag,

(0,1-0,4) A, rpag,
(0,4 -1) A, rpaa
(1-125) A, rpag

ABCONOTHAA NOrPeLIHOCTb No yray
ansa ncnonHenua (0,02-5)A B gManasoHe:

Ona ncnonHenmsa (0,1-125)A B guanasoHe

Tepmunyeckan yCTOMUMBOCTb Lienei ToKa

80l,om BTEY. 1 ¢;
1,1l,0m - BAUTENBHO

MoTpebaaeman MOWHOCTb NPY HOMUHANLHOM TOKe, BA/dasy

0,3

HomuHanbHana 4actoTa, Ny,

50

Pe3ynbTaTbl UCNbITaHMI 3aHOCATCA B Tabanubl 3.2 1 3.3.

Ta6bnuua 3.2. UsmepeHua Tokos ¢as. Ha pene nogaHo: | =5 A.

O603HayYeHne ToKa

I

ls

lc

CropoHa BH. n1=

N3mepeHHOe 3HaYeHUe TOKa,
A

MorpewHoctb, %

McnbiTaHue
BblAep’KaHO/He BblAepPKaHO

CropoHa CH. npy=

N3mepeHHOe 3HaYeHne ToKa,
A

MorpewHocTb, %

McnbiTaHue
BblAep’KaHO/He BblAepPKaHO

CropoHa HH. ni=

M3mepeHHOe 3HaYeHue TOKa,
A

MorpewHocTb, %

UcnbiTaHne
BblAep’KaHO/He BblAepPKaHO

3m
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Ta6bauua 3.3. UsmepeHus ToKos no Bxogam Inl (nyr= ), In2 (nyy= ). Ha pene

nopgaHo: | =5 A.

O603HauyeHMe TOKa Inl In2

n3m

€peHHOoe 3Ha4YeHne TOKa,
A

MorpewHoctb, %

BblAep>KaHO/He BblaepXaHo

McnbiTaHne

3.1.2.MNMpoBepKa uamepeHua anddepeHLUNanbHOro TOKa OCYLLECTBAAETCA NyTem nogayu

H€O6XO£I,VIMbIX 3HAYEHUI TOKOB B nocnenoBaTte/ibHO coeaMHeHHble TOKOBble BXOA4bl noo4vyepenHo

ctopoH BH n CH, BH 1 HH, CH n HH. Ha Bpema ucnbiTaHuii KoadduumeHTbl BbipaBHMBaHNA KB BH,

Ke cH, KB HH YCTAaHOBUTb paBHbIMU egUHULLE.

3.1.2.1.MpoBepKa anddepeHLnanbHOro Toka HebanaHca ocyuwecTenaeTca no cxeme puc.3.1

nooyepeaHo ana caydyana obtekaHma Tokom ctopoH BH-CH, BH-HH, CH-HH. NoaaBaemasn BennymHa

TOKa cocTaBasieT 5A, a Be/iMunHa ToKka HebanaHca He AoJ/1KHa npeBbiwaTb 2%, T.e. 0,1A

Lienu Toka
AI-DT3 AI-DT3
A laBH lacH
F— 1 = 2 —— 8 x 7
| leBH lecH
B * *
F— 3 4 —— 10 9
| IcsH lccH
c * *
ZF— 5 6 — 12 11
0
P
&
IABH AI-DT3 1A HH Al-DT3
Ia
F— 1 B 2 — 14 * 4 13
I le BH I8 HH
B * *
F— 3 4 —— 16 15
| IcBH IcHH
¢ * *
Z— 5 6 —— 18 17
0
>
&
AI-DT3 AI-DT3
N lacH IAHH
d— 7 * 8 —— 14 * 13
| lecH lg HH
B * *
— 9 10 — 16 15
| lccH lcuH
c * *
— 11 12 —— 18 17
0
%
&

Puc.3.1. Cxema ansa nposepku guddepeHunanbLHOro Toka HebanaHca
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Ta6auua 3.4.Mpoeepka andpdepeHumnanbHoOro Toka HebanaHca

O603HayeHme ToKa

Ida

Idg

ldc

CropoHbl BH-CH

HebanaHc, %

UcnbiTaHme
BblAep’KaHO/He BblAepPKaHO

CropoHbl BH-HH

HebanaHc, %

McnbiTaHue
BblAep’KaHO/He BblAEPKaHO

CropoHbl CH-HH

HebanaHc, %

McnbiTaHue
BblAep’KaHO/He BblAepPKaHO

3.1.2.2.MNpoBepKa NOrpewwHoCcTM namepenuna gupdepeHunanbHOro ToKa OCyLecTBAAeTCA Mo

cxeme puc.3.2 noouepedHo AnA caydas obTekaHuAa Tokom cTopoH BH-CH, BH-HH, CH-HH.

MopaBaemas Be/AMUYMHA TOKA COCTaBAseT S5A, pacyeTHoe 3HauyeHue auddepeHumanbHOro ToKa

coctasuT 10A, a BEZIMYMHA NOrPELLIHOCTN HEe A0MXKHa nNpeBbiwaTb 2%, T.e. 0,2A.

Llenu Toka

Al-DT3 AI-DT3
N laBH lacH
— 1 * 2 — 7 * 8
I lB BH IscH
;z;B— 3 [ 4 — 9 | 10
| IcBH IccH
c * *
Z— 5 6 — 11 12
0
&
&

AI-DT3 AI-DT3
A [IN:! IaH
— 1 * 2 [ — 13 [* 14
| Is BH I8 HH
zB— 3 x 4 —— 15 X 16
| lcBH lcuH
¢ * *
Z— 5 6 |— 17 18
0
>
&

AI-DT3 Al-DT3
N lacH IAHH
>— 7 * 8 |— 13 [* 14
I lB cH I8 HH
,2_ 9 |x 10 — 15 16
| lccH IcHH
C * *
F— 11 12— 17 18
0
P
&

Puc. 3.2. Cxema g5 NpOBEPKMN MOrpeLlHOCTM usmepeHns guddepeHumnanbHOro Toka
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Tabauua 3.5. NMpoBepKa norpewHocTu usmepeHuna guddepeHumanbHOro ToKa

Ob603HayeHMe TOKa Ida Idg Idc

CropoHbl BH-CH

N3mepeHHOe 3HaveHue
andodepeHumManbHOro Toka,
A

MorpewHocTtb, %
p )

McnbiTaHue
BblAepKaHO/He BblAEPKaHO

CropoHbl BH-HH

N3mepeHHOe 3HaYeHne
anddepeHLnanbHOro ToKa,
A

MorpewHocTb, %

McnbiTaHue
BblAep’KaHO/He BblAepPKaHO

CropoHbl CH-HH

M3mepeHHOe 3HayeHune
andodepeHumManbHOro Toka,
A

MorpewHoctb, %

®©
g
S McnbiTaHne
Z BblAep’KaHO/He BblAepPKaHO
Q
()
=
o 3.1.3.CootBeTcTBME a3 onpeaenserca oTobparKeHnem B YCTPOMCTBE N3MEPEHUI TOKOB Tex ¢as u
& BXOZ,0B, Ha KOTOPble NOA4ABANNCH TOKM UCMbITAaTENIbHOIO PEXUMA.
S
§ 3.1.4.KannbpoBKa YCTPOICTBA CUYMTAETCA MPABUNbHOM €CAN BCE pPe3yabTaTbl M3MEPEHU
Q o

Haxo4ATcA B NpeAenax A40NyCTUMbIX NOrPELIHOCTEN
S
<
e}
%
gg 3.2.MpoBepKa ToKa cpabarbiBaHua auddepeHUNaNbHON OTCEUKMU

B nobyto n3 ¢as ogHon u3 ctopoH (BH, CH, HH) nogatb TOK M nnaBHO ero yBenuyuBas

nobutbca cpabatbiBaHua guddepeHumnanbHoi otceukn (O0). OnpeaennTb 3Ha4YeHME TOKa, Npu
®©
E KoTopom npoucxogut cpabatbiBaHne 4O M CpaBHUTb €ro C yCTaBKOM C y4eTomM KoapduumeHTa
3 BblpaBHMBAHMA TOW CTOPOHbI, B TOKOBbIA BXOZ KOTOPOM nogasancAa ToOK. OTHocuTenbHasA
=
§ norpeLHoCcTb ToKa cpabatbiBaHuA [0 (B npoueHTax) onpeaenserca no BblpaKeHno

6=100(lcp- ly go KB)/Icp, (3.1)
- roe:
o]
o
=
2 Jlucm
@
s EABP.656122.002 /12 |*°
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- lcp — 3HaYeHue ToKa, NPM KOTOPOM CpabaTbiBaET OTCEYKA;

- ly gpo—ycraBKka [10;

- KB — KOapPULUMEHT BbIPaBHMBAHWUA TON CTOPOHbI, B TOKOBbIN BXOA KOTOPOM NOAAETCA TOK.

[0 cunTaeTca BblAep)KaBLen UCNbITaHWe, eCclin NOoJyYeHHasA MOrpewHOoCTb He MnpeBbllaeT
A0NYCTMMOEe 3HaAYeHMe NOrpPeLHOCTU U3MEPEHMA TOKA NPU NONYYEHHOM €ro 3HaYeHWM COrnacHo
Tabaunue 3.1.

3.3.MpoBepKa ToKa cpabaTbiBaHUA U TOPMO3HOI XapaKTepuctukn guddepeHumanbHo 3awWmTbl
c TopmoxkeHuem (AT)
TopMo3Han xapaKTepucTmKa ctyneHen gudpdepeHumnanbHoOM 3aWMTbl NpuUBeaeHa Ha puc. 3.3.

lA, cp XapaKTepucT1Ka
3 oTc nepBoi CTyneHu
XapaKTepucTuKa
5 BTOPOM CTyMeHwu

lOrp frommmmmmmmmr

XapaKTepucTuka

ITorpft oo

1n0 : 5
P 5 i TpeTben CTyneHu
loH o : :
202 EE L om
Q=N - -
o ) =
> -

o
Puc. 3.3. TopmO3HbIe XapaKTEPUCTUKM cTyneHen anddepeHLnanbHON 3almThbI

OnddepeHumnanbHbliii TOK cpabaTtbiBaHUA |d Ha 3aBUCMMOM y4acTKe XapaKTePUCTUKK
Id =150+ kr (lropm — 170),

rae:
|50 — HaYanbHbIM TOK cpabaTtbiBaHUA aguddPepeHLnanbHOM 3aLLMUTbI;
ltopm — TOK TOPMOXKEHUA;
ItO — HaYaNbHbI TOK TOPMOXKEHUS;

kr — KOadPULUMEHT TOPMOXKEHUS.

Ucnbitanna AT nposogATca nodasHo no cxemam puc. 3.4. Mcnonb3yetca ABa MCTOYHMKA TOKA
MCNblTaTeNIbHON YCTaHOBKU. [uddepeHumnancHbi TOK CO343eTCA NOoJayelrt B TOKOBble BXOAbl
nooyepeaHo ¢a3 A, B u C crtopoHbl BH Toka oT nepsBoro muctouHuka (la). Tok TopmoxkeHus
co3gaeTcs nogaven B TOKOBble BXoAbl Tex e ¢a3 ctopoH CH 1 HH Toka oT BToporo nctouyHmka (lg)
McnblTaTeNIbHOM  yCTaHOBKM. [lpM 3TOM C  Uenbld NpeaoTBpalleHMAa  BO3HWMKHOBEHUA
AnddepeHUManbHOro Toka OT TOKoB Ha Bxogax CH n HH oHu BKAOYEHbI BCTPEYHO, B pe3ynbTaTe
yero BEKTOPHAsA CyMMa TOKOB OT 3TUX BXOLOB MPWU OANHAKOBbIX KO3dPULMEHTAX BbipaBHUBAHUA
NO HUM PABHAETCA HY/IO.
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Llenu Toka casbl A

AI-DT3
N laBH
F— 1 [* 2
I8 lacH  AI-DT3 lauH  AI-DT3
& 7 B 8 — 13 X 14—
0
&

Llenu Toka a3kl B

AI-DT3
A IBBH
Z>— 3 £ 4
I8 IBcH_ AI-DT3 lsuH _ AI-DT3
% 9 B 10 — 15 16 —o
0
o
&

Llenn Toka chasbl C

AI-DT3
A IcsH
F— 5 * 6
s lccH  AI-DT3 IcHH  AI-DT3
& 1 [ 12— 17 * 18 —of

RO

Puc. 3.4. Cxema ana nposepkn anddepeHumanbHON 3aWmTbl C TOpmoXkeHmnem (AT)

Takum obpasom, gocTuraeTca pasgenibHoe peryavpoBaHue auddepeHUManbHOro TOKa B
o060 u3 $pas ot NepBoro UCTouHUKa (la) M TOpmMO3HOro ToKa To e dasbl OT BTOPOro UCTOYHMKA
(Ig).

Ha Bpems McnbITaHWIA YCTaHaBAMBAKOT YCTaBKYy Mo rpynne coeauHeHnin TpaHcdopmartopa 0/0,
paBHble KO3pPMLUNEHTbI BbIPAaBHMBAHMA CTOPOH CPEAHENO M HU3LLEro HanNpAXeHUn Ks cv=Ks
HH W HyneBoe 3HayeHue Ko3dpPUUMEHTa y4yacTUA TOKA CTOPOHbI HUBLIErO HaMNpPAXEHMA B TOKe
TopmoxKeHusa Kyy=0.

OnddepeHumnanbHblie Tokn ¢as Ida, Idg, Idc ¢ yyeTom npuHATOro 3HavyeHus KoadduumeHTa
BblPaBHMBAHMA CTOPOHbI BbICLLIErO HanpaxXeHus Kg gy COCTaBAT:

Ida= 1A 8HKz BH;
Idg= lg 81Ks &H; (3.2)
Idc= Ic gHKs Bh-

Toku TOopmoxeHua ¢as3 la, kg, ¢ € ydyeTom Ko3dPULMEHTOB BbIPaBHMBAHUA CTOPOH
cpeAHero n Huswero HanpsaxKeHua Kg ey, Kg wy M KO3PPULUMEHTA y4aCTUA TOKA CTOPOHbI CpeaHero
HanNpPAXeHUA B TOKe TOpMOoXKeHUA Ky

Ita= |a cHKB cHKch;
lt8= Iz cHKB cHKcH; (3.3)
Itc= lc ciRB cHRch.

[na onpenenenva gudpdepeHuManbHOro Toka cpabaTbiBaHMA HA KaXKA0M y4acTKe TOPMO3HOM
XapaKTEPUCTUKN nodatoT Toku B ¢asbl cTtopoHbl CH, obecneumBatouime B COOTBETCTBUM C
BblparKeHnaMM (3.3) HyKHble [An8 [AaHHOTO Yy4yacTKa XapaKTEPUCTMKU 3HAYEeHUs TOKOB
TOPMOXKEHUA:

Ia cn= lra/Ke cuKen;
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lg c= Ita/Ks cHRcH; (3-4)

lcch= ITC/KB cHKceH,

a 3aTeMm, M3MeHAA TOKU a3 CTOPOHbI Bbicwero HanpsxKeHus lagh, lesH, lcer 4O AOCTUNKEHUA
cpabaTbiBaHWA, OnNpesenAlT B COOTBETCTBMM C BblpakeHusamu 3.2 anddepeHumancHble TOKM
cpabaTtbiBaHua Id,, Idg, Idc.

UcnbitaHna nposogAaT B TYkax 1, 2, 3, 4, 5 TOPMO3HOM XapaKTePUCTUKM no pwuc. 3.3.
MorpewHoCcTn noayyYeHHbIx gubdepeHunanbHbiX TOKOB CpabaTbiBaHUA He L0MKHbI MPEBbIWATb
O0MYyCTUMbIe MOTPEeLUHOCTU U3MEPEHUA TOKOB MPU MOJYYEHHbIX UX 3HAYEHMAX B COOTBETCTBUM C
Tabnnuen 3.1.

3.3.1. MpoBepKa ToKa cpabaTbiBaHMA HAa HA4Ya/IbHOM TFOPU3OHTA/NIBHOM Y4acCTKe TOPMO3HOM

XapaKTEPUCTUKN BbIMONHAETCA B TOYKe 1 — Npu TOKax TOpMoXKeHUA lIra= l1g= l1c=0 1 TouKke 2 npu
lta= ltg= ltc =0,8170. Mpn sTom nooyepegHo nogatoT B ¢asbl cTopoHbl CH ans nepBoi TOYKM
Hy/neBble TOKM, a AnA BTOpoh — TOKM BeamumHol 0,81:0/ Kg cqKcy. MO monyyeHHbIM TOKam
cpabatbiBaHUA | gy, Is 8H, Ic BH B COOTBETCTBMM C BbipaxKkeHuMamMM 3.2 onpeaensloT 3HAYeHus
andodepeHUnanbHbix TOKOB cpabatbiBaHmsa Ida, Idp, Idc. UcnbiTaHna cuntatoTca BblaeprKaHHbIMM
€cNn nosydeHHble anddepeHumanbHblie TOKU cpabaTbiBaHua Idy, Idg, Idc oTAMYaOTCA OT 3HAYEHUA
yctaBku 100 He 6onee AOMYCTMUMOM MOTrPELIHOCTU U3MEpPEHMs TOKa MPW TAaKOM ero 3HayeHumu
cornacHo Tabauue 3.1. Pe3ynibTaTbl UCMbITAHMI 3aHOCATCA B Tabanuy 3.6 ana Touek 1 m 2.
3.3.2. MMpoBepKa TOKa cpabaTbiBaHMA HaA HAKNOHHOM Y4YacTKe TOPMO3HON XapPaKTEPUCTUKM
BbINO/IHAETCA B TOYKe 3 — npu TOKax TopmoxKeHua lra= lg= Irc=1.21t0 1 TouKke 4 npu lta= lg= ¢
=0,9lt orp. Mp¥ 3TOM NooyepeaHO NoaatoT B ¢asbl cTopoHbl CH ana nepsoit Touku Tokn 1.21t0/ Kg
cHKcr, @ Ana BTopoit — Tokn BennumnHon 0,917 orp/Ke cHKch. Mo NonydeHHbIM ToKam cpabaTbiBaHUA Ia
gH, ls BH, lc BH B COOTBETCTBUM C BbiparkeHUaAmM 3.2 onpeaenatoT 3HavyeHua anddepeHumanbHbIX
TOKOB cpabartbiBaHuna Ida, Idg, Idc. UcnbiTaHna cumTaloTcs BblAEPXKaHHbIMU €CN  MOSYYEHHbIE
AnddepeHumanbHble TOkM cpabaTbiBaHuaA Idy, Ids, Idc oTanyatoTca ot pacyeTHoro 3HaveHua ld= 150
+kr(1,2 10 — 110) ana Toukn 3 n pacyetHoro 3HaveHuAa ld= 150 +kr(0,91r orp — 1tO) Ana TOuKM 4
(tabnuua 3.6, ctonbeu 5) He 6bonee AOMNYCTUMOM MOrPELIHOCTM U3MEPEHMA TOKA NPU TaKOM ero
3HayeHuun cornacHo Tabnuue 3.1. Pe3ynbTaTbl UCMbITAaHWUIM 3aHOCATCA B Tabauuy 3.6 AnA Touek 3 u
4,

3.3.3. lNpoBepka TOKa cpabaTbiBaHWS Ha Yy4yaCTKe OrpaHUYEHUss TOPMO3HOM XapPaKTEPUCTUKM
BbIMOJIHAETCA B TOYKE 5 — Npu ToKax TOpMoXKeHUA Ita= lrg= ltc=1.1lt orp. Mpn 3TOM NooOYepeaHo
noaatot B ¢pasbl cTopoHbl CH Tokn 1.1l7 orp / K chKch. MO nonydeHHbIM TOKam cpabatbiBaHusa  |a
84, le 8H, lc BH B COOTBETCTBUM C BblparkeHUAMKU 3.2 onpeaenatoT 3HavyeHus anddepeHunanbHbIX
TOKOB cpabatbiBaHuna lda, Idg, Idc. UcnbiTaHna cumTaloTcs BblAEPKAHHBIMU €CAN  MONYYEHHbIE
anddepeHunanbHbie TokM cpabatbiBaHua Ida, Idg, Idc oTaMyaloTcs oT pacyeTHOro 3HavyeHus ld=
|n0+kr(It orp — 110) He bonee AoNyCTUMON NOrpPELLIHOCTU U3MEPEHNA TOKa NPY TaKOM ero 3HaYyeHUu
cornacHo Tabanue 3.1. Pe3ynbTaTbl UCNbITAHMI 3aHOCATCA B Tabanyy 3.6 onA ToUKmM 5.
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Tabauua 3.6. NMpoBepKa ToKa cpabaTbiBaHMA U TOPMO3HOM XapaKTePUCTUKKN AnddepeHLnanbHOM 3aWmTbl C TopMmoXkeHuem (AT)

o OTHOCUTeNbHanA UcnbiTaHme
ToK TOpmoXKeHua, A OnddepeHumanbHbii TOK cpabaTtbiBaHuA, A
TouKa ®a norpewHocTb Id, % BblAeprKaHOo
XapakTre- PacueTHbIN . o Nopasa- Mony4yeHHbIN Jonyctuman / He
3a MNopasaembin PacyeTHbIN NO o
PUCTUKU Nno XapakKTe- loy=h/K K xapaKkrepncTuke Id embln lgy Id= lgy Kg BH MonyyeHHaa | npu l=lgy no | BblAeprKaHO
puctuke It CHTTT/TB CHYCH P P npu cpab. npu cpab. Tabn. 3.1
1 2 3 4 5 6 7 8 9 10
A IT=0
1 B - |d=1p0=
C
A
IT=0,8IT0=
2 B 7=0,8I10 Id=1a0=
C
A ld=170+
3 B Ir=1,2I70= ke(1,2 110 — 110)=
C
A Id= Iﬂ0+
IT=0,9I =
4 B T=R2imorp kr(0,9 Irore — I10)=
C
A ld=170+
IT=1,11T orp=
5 B P kr(lt orp — 110)=
C __
Jluecm
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3.4.MpoBepkKa ToKa cpabarbiBaHua andpdepeHumnanbHoM 3awmnTbl OT HebanaHca (OH)

B ntobyto ns ¢as oaHoi ns ctopoH (BH, CH, HH) nogatb TOK M nNnaBHO ero yBesnMyMBas
[obutbca cpabatbiBaHua anddepeHumanbHoM 3awmTtbl OT HebanaHca (4H). Onpegenutb
3HAYeHMe TOKa, NpM KOTOPOM npoucxoamT cpabatbiBaHue [H v CpaBHWUTb €ro ¢ yCTaBKOM C
y4yeTom KoadduumMeHTa BbipaBHUBAHMA TOM CTOPOHbI, B TOKOBbI BXOA4, KOTOPOM NoAaBasica TOK.
OTHOCMTENbHAA MNOrpewHoCcTb TOKa cpabaTtbiBaHuA [OH (B npoueHTax) onpegenserca no
BbIPAXKEHUIO

6=100(Icp-ly guxKs)/Icp, (3.5)

roe:

- lcp — 3HauYeHMe ToKa, Npun KoTopom cpabaTbiBaeT CTyNeHb;

- ly gu — ycTaBka [H;

- KB — KO3pdMUMEHT BbIpaBHMBAHUA TOM CTOPOHbDI, B TOKOBbIM BXO4, KOTOPOI NOAAEeTCA TOK.

[H cunTaeTca BblaepKaBLUE UCNbITaHWE, eCN NOrPewHOCTb He NpeBbIWaeT A4OoNYyCTUMOe
3HAYeHMe MOrpewHoOCTU U3MEPEHMNS TOKA MPWU NOAYYEHHOM ero 3HaYeHUM COrnacHo Tabauue
3.1.

3.5. NpoBepkKa pabotbl AndppepeHLynanbHOM 3aLWMUTbl NPU pPa3HbIX YCTaBKaxX No rpynnam
coeguHeHui TpaHcpopmartopa

MpoBepKa OCyLecTBAAETCA NOAAYEN CUMMETPUYHOTO TpexdasHOro pexxmma o4HOBPEMEHHO
B TOKOBble BXOAbl ABYX CTOpOH TpaHcdopmatopa (BH-CH, BH-HH) nam c ucnonb3osaHnem
TECTOBOrO PerMma yCTPOMCTBa M Nogavei TokoB aByxdasHoro K3.

3.5.1.MpoBepKa nogayen cUMMETPUYHOM TpexdasHoM cUCTeMbl TOKOB B TOKOBbIE BXOAbl

©

g

3 CTOpOHbI BH 1 ogHOBpemeHHO BHaYvane ctopoHbl CH, a 3atem HH.

S

g Mepen wucnblITaHUAMKM cnefyeT YCTaHOBUTb KO3GPULMEHTbI BbIPaBHMBAHUA MO BCEM

I~ CTOpOHaMm, paBHble 1. MpY MUCAbITAHUAX YTON MEXKAY BEKTOPAMM TOKOB COOTBETCTBYHOWMX (a3
ctopoHbl BH 1 CH, a 3atem BH u HH pgoneH cooTeBeTcTBOBaTb 3a4aHHOM YCTaBKOW rpynne

] coeanHeHnn 06MOTOK TpaHchopmaTopa, noBepHyTOMy Ha 180°, a BeIMUMHbI NOAaBaeMbIX TOKOB

%5 OOMKHbI BbITb OANMHAKOBLIMU. MI3mepeHHoe YyCTPOMCTBOM 3HavyeHue aAnddepeHumanbHoOro Toka

S OO/MKHO 6bITb He 6osnee AONYCTUMOM MOFPEHOCTM WM3MEPEHUA TOKOB MPU MPUHATOM MX

™

Q 3HaYeHUMN.

5 3.5.1.1.MpoBepKa paboTbl ycTpoicTea npu rpynne coegmHenunit 0/11 no ctopoHam BH — CH

S OCYLLECTBNAETCA NoJavyert CUMMETPUYHbIX TpexdasHbIX TOKOB BE/IMYMHOM 5 A B TOKOBble BXOAbI

Qi

i YKa3aHHbIX CTOPOH B COOTBETCTBMM CO cxemow puc. 3.5. Mpu sTom ToKM cTopoH CH f0/KHbI BbITb

I

< MOBEPHYTbI MO OTHOLLEHWA COOTBETCTBYOLLMX TOKOB CTOPOHbI BH Ha 180°. UcnbiTaHue cunTaercs
BblAEPKAHHbIM, €CN NONYYEHHbIE NPU 3TOM 3HavyeHuA anddepeHumanbHbIX TOKOB Mo ¢pasam He

g npesbiwaeT 2% oT nogasaembix, T.e. 0,1 A.

S

S

S

8

=

=

(e}

o

=
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Llenu Toka BH

laBH
In AI-DT3
IA M
— 1 2
I le BH
#— 3 = 4
Ic BH len lc lc g
— 5 6
0
&z
Llenn Toka CH
In AI-DT3
la
IBcH IccH : 7 % 8
I Is cH
F— 9 = 10 Mpynna O
lc IccH
g— 11 = 12
IacH 0
z
Llenn Toka HH
AI-DT3
Ic HH I IAHH
Z— 13 [ 14
IB HH
Is I8 HH
| g— 15 = 16 Mpynna 11
| lc IcHH
g g— 17 [ 18
|
IA HH 0
g &
O
e}
S
S
Q
o
=
Puc. 3.5. CxeMa MCNbITaHU AN NPOBEPKM paboTbl Npu rpynne coeanHennin 0/11
(<]}
“§5 3.5.1.2. NMposepkKa paboTbl ycTpoicTea npu rpynne coegmHeHmnit 0/11 no ctropoHam BH — HH
s OCyLLEeCTBNAETCA Nogavyert CUMMETPUYHbIX TpexdasHbIX TOKOB BEIMYMHOM 5 A B TOKOBbIe BXOAbI
©
™ ")
Q YKa3aHHbIX CTOPOH B COOTBETCTBUM CO CXemoW puc. 3.5 ¢ onepexkawowmmmn Ha (180+30)°
= BEKTOPaMM TOKOB  CTOpoHbl HH (cm. pguarpammy Ha pucyHKe). WcnbiTaHue cymTaeTcs
['¢)
S BblAEPKAHHbIM, €CN NONYYEHHbIE NPU 3TOM 3HavyeHuA anddepeHumanbHbIX TOKOB Mo ¢pa3am He
Qi
i npesblwaeTt 2% oT nogasaembix, T.e. 0,1 A.
I v v
< 3.5.1.3. NpoBepKa paboTbl ycTponcTBa Npu rpynne coeguHennin 11/11 no cropoHam BH — CH
OCYLLECTBNAETCA NOoJaYet CUMMETPUYHbIX TpexdasHbIX TOKOB BEIMYMHOM 5 A B TOKOBble BXOAb!
g YKa3aHHbIX CTOPOH B COOTBETCTBMM CO CXxemol puc. 3.6 c onepexkawowmmm Ha (180+30)°
O
2 BEKTOPaMM TOKOB  CTOpOHbl CH (cm. amarpammy Ha pucyHke). WcnbiTaHne cumTaetca
S BblAEPKAHHbIM, €CAN NONYYEHHbIe NPU 3TOM 3HavyeHuA anddepeHumanbHbIX TOKOB Mo Gpa3am He
o
= npesbiwaeT 2% oT nogasaembix, T.e. 0,1 A.
=
(e}
o
=
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S Puc. 3.6. Cxema ncnbiTaHMin gna NpoBepKM paboTbl Npu rpynne coegnHeHmin 11/11
o]
o
=
3.5.1.4. NpoBepKa paboTbl ycTpoicTea npu rpynne coeanHeHnin 11/11 no cropoHam BH — HH
(s] [} w
' OCyLLEeCTBNIAETCA Nogavyen CUMMETPUYHBIX TpexpasHbIX TOKOB BENNYNHOM 5 A B TOKOBble BXOAbI
$ .
z YyKa3aHHbIX CTOPOH B COOTBETCTBMM CO CxemMon pwuc. 3.6 c onepexkawowmmm Ha (180+30)°
3 BEKTOPaMW TOKOB  CcTOpoHbl HH (cm. pguarpammy Ha pucyHKe). WcnbiTaHne cymnTaeTcs
™
« BblAEPXKAHHbIM, €C/IN NOJIYY4EHHbIE MPU 3TOM 3HaveHUs anddepeHLMnanbHbIX TOKOB MO pasam He
S npesbiwaeT 2% oT nogasaembix, T.e. 0,1 A.
S
%
3 3.5.2.MpoBepKa paboTbl anddepeHLManbHON 3alWmMTbl NPM PasHbiX YCTaBKax Mo rpynnam
S coeAnHeHU TpaHcpopmaTopa C UCNOJIb30BaHNUEM TECTOBOIO PEXKMMa YCTPOMCTBA.
Mepen wucnblTaHUAMKU cnedyeT YCTaHOBUTb KO3GOUUMEHTbI BblpaBHUMBAHUA MO BCEM
®©
£ CTopoHam, paBHble 1. [poBepKa BbINOJIHAETCA BKAOYEHMEM TECTOBOMO peXuMma noodepegHo ¢pas
e}
3 A, B n C nyTem nogaym UcnbiTaTeNbHbIX TOKOB, MMUTUPYIOLWNX pexxnm AByxdasHoro K3 Bo Bxoapl
f'§ ofHoBpemeHHo ctopoH BH, CH n HH. Mpu sTom mcnonb3ayetca 6onee npoctas UcnbiTaTe/bHas
=
YCTAaHOBKA C TpeMA UCTOYHMKAMM TOKaA.
3.5.2.1.Mpwn BKAOYEHHOM TECTOBOM pexmme no ¢ase A UCNbITaHUA NPOBOAATCA MO CXeMe
=
S puc.3.7
=
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5 Puc. 3.7. Cxema ucnbIiTaHUA ANA NPOBEPKU paboTbl NpM PasHbIX YCTaBKax MO rpynnam
O ~
= coeAnHeHnn TpaHcpopmaTopa C NCNONb30BaHMEM TECTOBOIO pexmma no dase A.
= 3.5.2.2.MMpn BKAIOYEHHOM TECTOBOM pexmme no ¢ase B uCnbITaHUA NPOBOAATCA MO CXeme
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5 Puc. 3.8. Cxema ucnbITaHUA ONA NPOBEPKU paboTbl NpM PasHbIX YCTaBKax MO rpynnam
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= coeAnHeHnn TpaHcPopmaTopa C UCNOMb30BAaHNEM TECTOBOIO pexkmma no ¢ase B.
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[Modn. u dama

o

B3sam. uHs.

WHe. Ne dy6i.

[Modn. u dama

WHa. Ne noon

Llenn Toka BH

lagy P73
1 * 2
IB BH
— 3 [ 4
IA Ic BH
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Lenn Toka CH
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Puc. 3.9. Cxema ucnbIiTaHUA ONA NPOBEPKU paboTbl NpM PasHbIX YCTaBKax MO rpynnam

coeaMHeHu TpaHchopmMaTopa C UCNO/b30BaHMEM TECTOBOrO pexnma no ¢ase C.

3.5.2.4.Mpwn ncNbITaHUAX OT UCTOYHUKOB UCMbITAaTE/IbHOM YCTaHOBKM |a, IB, Ic NoAatoT ToKM ¢

BE/IMYMHAMU U YI1aMU B COOTBETCTBMM C Tabauuen 3.7. MNpu aToM M3MepAaeMblit YCTPONCTBOM

anddepeHUnanbHbIi TOK No Toi ¢ase, MO KOTOPOKN BKAKOYEH M NOJAETCA TECTOBbLIA PEXUM, HE

[ONIKEH NpeBblwaTb 2% OT NoAaBaeMbIX YCTAHOBKOW TOKoB. CpabaTtbiBaHUA CTyneHn and3alumThl

He AO0ZIXXHO NpOonCXxoanTb.

3m

Jlucm] _Ne Ookym. [lodn. Ylama EA EP. 6.5 51 2 2 a 0 03 .ﬂ 2

Jlucm

20




[Modn. u dama

o

B3sam. uHs.

WHe. Ne dy6i.

[Modn. u dama

WHa. Ne noon

Tabauua 3.7. MpoBepka pabotbl anddepeHUManbHOM 3aWMUTbI NMPU Pa3HbIX YCTAaBKax Mo

rpynnam coeguHeHui TpaHchopmaTopa ¢ UCNOJ1b30BaHUEM TECTOBOrO peXKMma

Bug Cxema CTOpOHbI TOKM MCTOYHUKOB MUCMbITAaTE/IbHOM Ond. UcnbiTa-
TECTOBOrO | MCNbITa- ncnbl- YyCTaHOBKM TOK, A(%) Hue
pexnma HUI TaHUM la IB Ic BblAEprKa-
Ho/ He
BblAEPIKa-
HO
lpynna coeguHeHunii 0/11
BH-CH 5A, 0° 5A, 180° 0 lda=
A PUC-3-7 T BHHH | 5A, 0° 0 5,77A, 180° | Ida=
BH-CH 5A, 0° 5A, 180° 0 IdB=
B Puc.3.8 BN | 5A, 0° 0 5,77A, 180° | Ids=
BH-CH 5A, 0° 5A, 180° 0 Idc=
¢ Pue3-9 T BHHH | 5A, 00 0 5,77A, 180° | Idc=
lpynna coeguHexunin 11/11
A Puc.3.7 BH-CH 5A,0° | 5,77A, 180° 0 lda=
BH-HH 5A, 0° 0 5,77A, 180° | Ida=
B Puc.3.8 BH-CH 5A, 0° | 5,77A, 180° 0 IdB=
BH-HH 5A, 0° 0 5,77A, 180° | Ids=
C P39 BH-CH 5A, 0° | 5,77A, 180° 0 Idc=
BH-HH 5A, 0° 0 5,77A, 180° | Idc=

3.6.MpoBepKa ToKa cpabaTtbiBaHUA ctyneHet MT3

B ntobyto 13 pa3 cTopoHbl, N0 KOTOPOWN Ha3HaveHa paboTta ctynenu (BH, CH nam HH),

noAatkoT TOK, 3aBeJO0MO MeHbLUEe TOKa Cpa6aTbIBaHVIFI CTyneHu. MMnaBHO NOBbILWAA TOK,

[o6uBatoTcsA cpabaTbiBaHMA CTYNEHM U GUKCUPYIOT TOK cpabaTtbiBaHMsA. McnbiTaHUA cynTatoTcA

Bblaep*XaHHbIMU, €C/IN OTHOCUTE/IbHAA NOTrPeLWHOCTb TOKa cpa6aTb|Bava HE npesBblllaeT

A0NYCTUMYIO NOrpewiHoOCTb UamepeHmnaAa npu noay4eHHoOM ToKe Cpa6aTb|BaHMFI B COOTBETCTBUUN C

Tabauuel 3.1. Pe3ynbTaTtbl UCMbITaHMIA 3aHOCAT B Tabamuy 3.8. Tabauua BbiNOHEHa U3 pacyeTa

3aHeCceHun pesyibTaToB NPOBEPKM 04HOM cTyrneHn MT3. Mpu odpopmaeHumn pesynbTaTos

UCNbITaHW ee cogepxmnmoe goNKHO 6bITb TUPAXXNPOBAHO C YHETOM UCMO/Ib3YyEMOIOo YMNCNa

CTyneHein.

Tabauua 3.8. NMposepKa ToKa cpabaTbiBaHUA cTyneHeit MT3

dasa

ToK ycTaBKu
ly, A

cpabaTtbiBaHUA

Tok

MorpewHocTtb, %

Icp, A

MNonyyeHHasn

100 (Icp- ly)/lcp

Jonyctumasn
(cornacHo
Tabauue 3.1)

McnbiTaHne
BblaepsKaHo/ He
BblAEPXKaHO

HanmeHoBaHue ctyneHu, ctopoHa (BH, CH naun HH)

11 A

lTucm

3m
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1.3 C

3.7.MpoBepKa ToKa cpabaTbiBaHUA CTyneHel TOKOBOM 3alUTbl HY1eBOM
nocneAoBaTe/IbHOCTM OT 3aMbiKaHUI Ha 3emato (T3HIM) no pacueTHOMY TOKY HyneBoW
nocneposaTtenbHOCTU cTOpoH BH nam CH

Tok 310, Ha KoTopbIl pearnpytoT ctyneHn T3HIM, coBnagaeT ¢ pasHbIM TOKOM NMpu
0b6TeKaHUN TOKOM OA4HOM da3bl.

Ons nposepku T3HIM B nt0byto M3 $a3 CTOPOHbI, MO KOTOPOI Ha3HavyeHa paboTa CTyneHu
(BH nnun CH), noaatoT ToK, 3aBe0MO MeHbLUe ToKa cpabaTtbiBaHus ctynenun T3HI. MNaasHo
nosblLWan TOK, 406MBatoTCA cpabaTbiBaHUA CTYNEHU U GUKCUPYIOT TOK cpabaTbiBaHuA. UcnbiTaHUA
CYMTAIOTCA BblAEPKAaHHbIMU, €C/TIM OTHOCUTENbHAA NOrPELIHOCTb TOKa cpabaTbiBaHUA He
npesbIWaeT 4ONYCTUMYHO NOrPELHOCTb U3MEPEHMA NPU NOY4EHHOM TOKe cpabaTbiBaHMA B
cooTBeTcTBMK c Tabanuen 3.1. Pesynbtatbl UCNbITaHM 3aHOCAT B Tabsimuy 3.9. Tabamua
BbIMOJ/IHEHA U3 pacyeTa 3aHeCeHMnA Pe3ynbTaToB NPOBepPKN ogHom ctyneHun T3HM. Mpwu
0bOpPMNEHUM Pe3yNbTaToOB UCMbITAHUI ee COAEPHKMMOE AOMKHO ObITb TMPAXKMPOBAHO C Y4ETOM
NCNONb3yeMOro YMcna CTyrneHemn.

Tabauua 3.9. NMpoBepKa ToKa cpabatbiBaHua ctyneHen T3HMN

©
g
O
o]
S
r'§ Ne | ®asza | ToK ycTaBku Tok MorpewHocTtb, % McnbiTaHne
= 310y, A
cpabaTtbiBaHUA BblaepKaHo/ He
nn & P MNonyyeHHasn Jonyctuman AEP /
310cp, A (cornacHo BblAeprKaHOo
S 100 (310cp-
%5 310y)/310cp Tabnuue 3.1)
s
S 1 HanmeHoBaHue cTyneHu, ctopoHa (BH nan CH)
Q
o 1.1 A
s
s 1.2 B
o
T 1.3 C
A
S
3 3.8.MpoBepkKa ToKa cpabarbiBaHUA 0aHOdA3HON TOKOBOW 3aLLUTbI MO OTAE/IbHOMY
z aHanorosomy sxoay (T3)
(o]
o v
= B TOKOBbIN BXO4, CTYNEHW NOAAIOT TOK, 3aB€A0MO MEHbLLUE ee TOKa cpabaTbiBaHMS.
lMnaBHO NoBbIWan TOK, 406MBAtOTCA cpabaTbiBaHUA CTYNEHN U PUKCUPYIOT TOK CpabaTbiBaHUA.
S McnbITaHWA cYUMTAOTCA BblAEPKaHHbIMU, €CNM OTHOCUTENIbHAA NOTrPEeLIHOCTb TOKa cpabaTbiBaHMA
o
=
g FC TPcoDinaeT OPTyc i nmyo nojpcnocio s Tuem
g 22
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cooTBETCTBMM C Tabnuuei 3.1. PesynbTaTbl UCMNbITaHWI 3aHOCAT B Tabanuy 3.10. Tabamua
BbIMO/IHEHA M3 pacyeTa 3aHeceHua pe3ynbTaToB NPOBEPKM oaHOW cTyneHu T3. Mpu odopmneHmm
pe3yNbTaToB UCMbITAHUIN ee CoAEPKUMOE LOIKHO ObITb TUPAKMPOBAHO C YYETOM
MCMNONb3YEMOr0 YMCa CTyNeHen.

Ta6nuua 3.10. MpoBepKa ToKka cpabaTbiBaHUA CTyneHei oaH0¢da3HOW TOKOBOI 3awWwuTbl (T3)

Ne | Tok ycTtaBku Tok MorpewHoctb, % NcnbiTaHne
an ly, A cpabaTtbiBaHUA Nonyaennan Nonycriman Bblaep’KaHo/ He
Icp, A (cornacko BbleprKaHOo
100 (Icp- ly)/lcp
Tabanue 3.1)
1 HavmeHoBaHMe cTyneHun

[Modn. u dama

o

B3sam. uHs.

WHe. Ne dy6i.

[Modn. u dama

WHa. Ne noon

3.9.MpoBepKa ToKa cpabaTbiBaHUA CTyNeHeW TOKOBOI 3aLMUTbl 06PaTHOMU NOC/1eA0BATE/IbHOCTU
3.9.1.Tok cpabaTbiBaHua npu paboTe no ToKy o6paTHOM NocneaoBaTeNbHOCTU onpeaenseTca
nyTem nogaym TOKOB B pexume apyxdasHoro K3 m mx nnaBHOro U3MeHeHMA A0 A0CTUXKEHMUA
nopora cpabatbiBaHuA. ToKk cpabaTbiBaHMA 0bpaTHOM NocnenoBaTeNibHOCTU lycp ONpepenaeTca
yepes $pasHbIl TOK lp cp B MOMEHT cpabaTbiBaHWA B COOTBETCTBMM C BblParKEHUEM:
lacp= lo cp/V3.

3.9.2.MNopor cpabatbiBaHMs Npu paboTe NO OTHOLWEHMIO TOKOB O0OpaTHOM U NPAMOMN
nocnefoBaTeNibHOCTM onpenensaeTca NyTem Nogayn oT AyX PasHbIX UCTOYHMKOB TOKA MPAMON U
obpaTHOM NocnenoBaTeNIbHOCTU C NOCAEAYIOWMM MIaBHbIM U3MEHEHMEM OAHOM0 M3 HUX A0
OOCTUXEHNS cpabaTbiBaHUA.

3.9.3. MonyyeHHble napameTpbl cpabaTtbiBaHMsa No nyHKTam 3.9.1 u 3.9.2 He AO0JIKHbI
OT/INYATCA OT YCTAaBOK Hosiee Yyem Ha AONYCTMMYHO OTHOCUTE/IbHYH MOrPeLHOCTb M3MepPeHUs
TOKOB MPW NOAYYEHHOM 3HAYEHUM NOAABAEMbIX TOKOB BO BPeMA UCMbITaHWUS cornacHo Tabauue
3.1.

Pe3ynbTaTbl MCNbITaHUMA 3aHOCAT B Tabauuy 3.11. Tabnuua BbINONHEHA M3 pacyeTa
3aHEeCceHMA pe3ynbTaToB NPOBEPKM O0A4HOMN cTyneHu. Mpu odopmneHnn pesynbTaToB MCMbITaHUM

ee qoaepxKnmmoe gosiIxKHO pbiTb JUPAXKNPOBAHO C YHETOM UCMNOJ1Ib3YyeMOTo YNUCNa CTyneHen.
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[Modn. u dama

o

B3sam. uHs.

WHe. Ne dy6i.

[Modn. u dama

WHa. Ne noon

Ta6auua 3.11. NMposepKa ToKa cpabaTbiBaHUA CTynNeHe TOKOBOWM 3aLuTbl 06paTHOMN

nocneaoBaTe/IbHOCTU
No YcTaBKa MNapameTp MNorpelwHocTb, % UcnbiTaHne
an cpabaTbiBaHMA BblAep>KaHo/ He
12y, A | (12/11)y | 12cp, A | (12/11)cp | MonyyeHHas [onyctumas BeIACPAHO
(cornacHo
Tabaunue 3.1)
1 HanmeHoBaHuWe cTyneHn, napameTp cpabatbiBaHma (12 nam 12/11)

3.10.0npegeneHune KoapdpuumneHTOB BO3BpaTa CTYNEeHEN 3aLmuT

3.10.1.B cOOTBETCTBMU C NPUHATON METOAMKOM ONA OAHHOrO BMAA 3alMTbl ONpeaenTb ee
napameTp cpabaTtbiBaHuMA (TOK, AnddepeHumanbHbii TOK, OTHOLWEHWE TOKOB).

3.10.2. i3meHsA napameTp, No KoTopomy onpeaenserca KoadPpuumneHT Bo3BpaTa B CTOPOHY
HecpabaTbiBaHWA CTyNeHn, 4obUTbCs ee Bo3BpaTa.

3.10.3.0npeaenntb Ko3pPMUMEHT BO3BpPaTa KaK OTHOLWEHME MapameTpa BO3BpaTa K
napameTpy cpabaTbiBaHMS.

3.11.0npegeneHne BpemMeHU AeiCTBUA CTYNEeHEN 3aLmUT

3.11.1.BbICTaBUTb 3HaYeHNEe NapameTpa, Ha KOTOPbIA pearMpyeT CTyneHb 3aluTbl AHHOTO
BMAa, B 1,3 pasa (419 MaKCMMasbHbIX 3alMT) OTMYatoWeeca OT napameTpa cpabaTtbiBaHMA B
OAHHOM TOYKEe XapaKTEePUCTUKU B CTOPOHY cpabaTbiBaHMA. CHATb WMCMbITAaTE/IbHbIN PeXum C
NOArOTOB/IEHHbIMW NApameTpamn M NoAaTb ero NOBTOPHO TONYKOM. C NOMOLLbLIO CeKyHaAoMepa
NN BCTPOEHHbIX CPEeACTB UCMbITAaTe/IbHOM YCTAHOBKM ONpeaennTb Bpema cpabaTtbiBaHUA CTyNeHN
OT MOMEHTA NOAAYM UCNbITAaTeNbHOrO peXMMa A0 3aMblKaHUA KOHTAKTa peJsie, Ha3HAaYeHHOro Ha
ee Bbixog. OTK/IOHEHWEe BpeMeHW OeNCTBMA CTYyNeHM OT 3aJaHHOro YCTAaBKOWM He AO0JIXKHO
npeBbIWaTb A0NYCTUMOE.

3.1.2.lna onpepeneHns CcobCTBEHHOTO BPeMeHW cpabaTbiBaHMA CTyNeHW MOBTOPUTb
ncnblTaHna no nyHKTy 3.11.1 ¢ ycTaBKOM NO BPEMEHM, PABHOM HYJIIO UK C UCNO/Ib30BAaHMEM ANA
OCTaHOBKM CEKYHAOMEepa pene, Ha3HAaYeHHOro Ha NyCcK CTyneHwu.

3.12.MpoBepKa 610KNPOBKK OT 6POCKa TOKa HAMarHMYMBaHUA U NepeBo3byKaeHUA
3.12.1.4na nobomn n3 ctyneHenn MT3 c yctaBkoit 6onee 0,5 A BBoAAT 6J0KMPOBKY No 2
rapMoHMKe OT 6pOoCcKa TOKa HamarHnymeaHus. HasHavatoT paboTy CTyneHn Mo nsmepeHHbIM
TOKam CTopoHbl BH. B ToKoBble BxoAbl ¢pa3 cTopoHbl BH noaatoT Tok nepBon rapmoHukn (50 ),
paBHbIN 1,3 TOKa yCTaBKK CTyneHu. YoexxaatoTca B cpabaTbiBaHMM CTyneHn. CHUMatOT NOAaHHbIN
TOK, BbINOJHAKOT KBUTUPOBAHME U TOJMKOM NOLAIOT TOK C TEM XKe 3HauYeHUem nepsomn
rapMOHUKU N coaepKaHnem BTOpoi rapmoHmkm (100 ), paBHbIM 1,3 ycTaBKM BNOKUPOBKK MO
BTOPOM rapmoHuKe. CpabaTbiBaHME CTYNEHU HE AOINKHO NPOUCXOANTb. [oNXKHa NOABUTLCA
nHbopmauma o pabote 61O0KMPOBKM NO BTOPOI rapMOHUKeE.
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[Modn. u dama
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B3sam. uHs.

WHe. Ne dy6i.

[Modn. u dama

WHa. Ne noon

3.12.2. MNoBTOpPAIOT UcMbITaHWe No NYHKTY 3.12.1 c Ha3HavyeHnem ctyneHn MT3 Ha paboTy no
pacyYeTHbIM TOKaM CTOPOHbI BH. Mpun aTom B TOKOBbIE BXOAbl a3 CTOPOHbI BH 4o HbI
NnoAaBaTbCA TaKMe TOKK, YTODObl 3HaUYeHMe NepBO rapMOHUKM pacyeTHOro ToKa coctasnano 1,3
TOKa YCTaBKW CTYMEHW.

3.12.3.MoBTOPAIOT UCMbITaHMA NO NyHKTam 3.12.1 1 3.12.2 anA cTyneHn, Ha3HAaYeHHOM Ha paboTy
No TOKam cTopoHbl CH. Mpun 3TOM McnbITaTeNbHbIe TOKM NOAAOT B TOKOBbIE BXOAbl CTOPOHbI CH.

3.12.4. NoBTOPAIOT UCNbITAaHMA NO NyHKTam 3.12.1 1 3.12.2 gna cTyneHn, Ha3HAYeHHOM Ha paboTy
NO TOKam CTOPOHbI HH. Mpun 3TOM UcnbITaTeNbHble TOKM NOAAOT B TOKOBbIE BXOAbl CTOPOHbI HH.

3.12.5. NoBTOPAIOT UCNbITAaHWA NO NYHKTY 3.12.1 ana ctyneHu T3, Ha3HAYeHHOM Ha paboTy no
KaHany Inl. MNpu aTom UcnbiTaTeNbHbIA TOK NOAAIOT B TOKOBbLIN BXOA, KaHana Inl.

3.12.5. MNoBTOPAIOT UCNbITAaHWA NO NYHKTY 3.12.1 ana ctyneHu T3, Ha3HA4YeHHOM Ha paboTy no
KaHany In2. Mpw 3TOM UCNbITaTENbHbIN TOK NOAAIOT B TOKOBbIN BXOA, KaHana In2.

3.12.6. Ona ctyneHn AT BBOAAT 6/IOKMPOBKY NO 2 rapMOHMKe OT 6pOCKa TOKa HaMarHM4YMBaHus.
KoadduuneHTbl BbipaBHMBaHUsA no ctopoHam BH, CH u HH yctaHaBinBatoT paBHbIMU eAUHULE.
KoaddpunumneHTbl ydactms TokoB ctopoH BH, CH n HH B Toke TopmoKeHMA ycTaHaBAUBAIOT
paBHbIMW HyNt0. B TOKOBble BXoAbl $ha3 cTOpoHbl BH noaatoT TOK nepBon rapMmoHuKm (50 u),
paBHbIl 1,3 TOKa yCTaBKM MO Ha4abHOMY TOKY cpabaTbiBaHuA |40. YoerkaatoTca B cpabaTbiBaHUM
ctyneHn. CHAMAIOT NOAAHHbBIN TOK, BbINONHAOT KBUTUPOBAHME M TOIMKOM MOAAIOT TOK C TEM Ke
3HAYeHMeM NepBOM raPMOHMKKN N coaep’KaHMem BTOpoi rapmoHumku (100 M), paBHbim 1,3
yCTaBKM 610KMPOBKM NO BTOPOM rapmoHumke. CpabaTtbiBaHWE CTYyNEHU HE A0IKHO NPOUCXOAUTD.
JonxHa noasBnTbCA MHPOPMaLMA 0 paboTe 6AOKMPOBKM NO BTOPOM rapMOHUKeE.

3.12.7. Ona ctyneHn AT BBOAAT BNOKMPOBKY NO 5 rapMoHMKe OT NepeBO3bYKAEeHMA.
KoadduruneHTbl BbipaBHMBaHMA No ctopoHam BH, CH n HH ycTtaHaBAnBatoT paBHbIMKW eguHULLE.
KoaddpurumneHTbl ydactms TokoB ctopoH BH, CH n HH B Toke TopmoKeHuMAa ycTaHaBANBaAIOT
paBHbIMU HyNtO. B TOKOBbIe BXxoAbl $a3 cTopoHbl BH noaatoT Tok nepsoit rapmoHukm (50 u),
paBHbIN 1,3 TOKa yCTaBKKM NO HavyasibHOMY TOKy cpabaTtbiBaHuma 100. Y6erkaatotca B cpabaTtbiBaHUM
ctyneHn. CHAMAIOT NOAAHHbLIN TOK, BbINONHAIOT KBUTUPOBAHME M TOIMKOM MOAAI0T TOK C TEM Ke
3HaYeHMeM NepBOM rapMOHMKN N coaepKaHMEM NATON rapMoHuMKK (250 'y), paBHbim 1,3
yCTaBKM 6I0KMPOBKM NO NATOM rapMoHuKe. CpabaTbiBaHUE CTYNEHU HE A0KHO NPOUCXOAUTD.
[onHa noasuTbca nHPopmauma o pabote 61OKMPOBKM NO NATON rAPMOHUKE.

3.13.MpoBepKa aBTOMATUKU YNpaB/AeHUA BblKAOYaTeNem

MpoBepKa aBTOMaTUKN YNPaBAEHUNSA BbIKAKOYATENA BbIMNOJIHAETCA B COOTBETCTBUM CO CXEMOW
puc.3.10, BbINONHEHHOW HA OCHOBE ABYXMNO3ULMOHHOrOo pene PIM tuna PM11 nnm aHanornyHoro,
MCMNO/Ib3yeEMOrO B KQ4YecTBe MMMUTATOPA BbIK/IlOYaATENA.
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Puc. 3.10. Cxema a4nAa NpoBePKM aBTOMATUKM YNpPaBAEHMA BbIKOYaTe/IEM.

3.13.1.0nA npoBEPKM NPOXOXKAEHMUA KOMAHA BKAOYEHNA N OTKAKOYEHMA KNOY yripaBaeHusa
SA nepeBoAAT B COOTBETCTBYIOLLLEE MONIOXKEHNE U KOHTPOAUPYIOT USMEHEHUE NOJIOKEHMUA
MMUTaTOpa BblkAtovaTena Pl B pesynbraTte 3amblKaHUA KOHTAKTOB KL BKatountb 1 KL OTKAOUMTD,
Ha3HaYeHHbIX Ha 3TV onepauunu.

3.13.2.lna npoBepKM GYHKUMM KOHTPONA MCNPABHOCTU BblKAOYaTeNs (KOHTpons uenew
BK/IIOYEHMA-OTKNOYEHNA) HEOBXOAMMO MpPU BKAKOYEHHOM MMMUTATOPE BbIKAOYATENA PA3OMKHYTb
LUenb KOHTPONA MNONOMEHMA BKAOYEHO (0O6OpBaTb LEMb 3aMbIKAIOLWLEro KOHTaKTa MMWUTATOpa,
BK/IIOYEHHYI0 nocnepoBatensHo ¢ DI PMB). [donKeH nNOABUTLCA CWUIHA/A  HEUCMPaBHOCTU
BbIK/OYaTENA. 3aTEM MPU OTKIHOYEHHOM MMWUTATOPE BbIKAKOYATENA PA3OMKHYTb LEMNb KOHTPOANA
MOMIOXKEHMA OTKAOYeHO (obopBaTb LEMb Pa3MbIKAOWEro KOHTAKTa MMUTATOpa, BKAKOYEHHYIO
nocneaosatenbHo ¢ DI PMO). lonkeH NOABUTLCA CUTHAI HEMCMPABHOCTU BbIKAOYaATENS.

3.13.3.[1na npoBepKM NpuopuTeETa KOMaHAbl OTK/IIOYEHMA B CXeme Ha puc.3.7 BbIMONHSAIOT nepe
KOMMYTaLMIO U KOMaHAbl BK/IOYEHMA M OTKIHOYEHUA NOAAIT OAHUMM KOHTAaKTOM Kakoua SA. Ecnum
npyv 3TOM MMUTATOP BbiKNtOYaTeNA Bbla BKAKOYEH, TO AO/IKHO NPOUCXOAUTb €ro oTKAYeHue. Ecau
MMUTATOP BblN OTK/KOUYEH, TO HUYETO HE AO0NXKHO MPOUCXOANTD.

3.13.4.0na npoBepkn ONOKUPOBKM OT MHOFOKPATHbIX BKAOYEHUA HeobxoaAMMO noJaThb
KoMaHay «BKawouuTb» UM yaepxuBaTb ee. [lo ¢aKTy BbINONHEHMA KOMaHAbl BKAOYEHUA
chopmumpoBaTb KOMaHAy OTKAOYeHUA. OTKAOYEHME AO/IKHO MPOM3OUTU, YeM [OMNOSHUTENBHO
NOATBEP}KAAeTCA NpuopuTeT KomaHabl «OTKAUMTbY. [podonxaa yaep)kKuBaTb KOmaHAy
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BK/lOYEHMA, y6eanTbCcA B HEBO3MOXKHOCTU (O6NIOKMPOBAHWKM) BKAKOYEHUSA A0 CHATMA KOMaHAbI
«BKNOYMTBL» M MOBTOPHOM €e nogauu.

Mpu 3TUX NUCNbITaHMAX KOMaHAY «BKAOUMTL» NOAAIT U NPOAOAMKAIOT YAEPHKUBATb Katovom SA.
B pe3ynbraTte 3amblKaHMA KOHTAKTa BbIXOAHOro pene yctpoinctea «KL BKAOUMTb» npoucxogut
BK/OYEHUE MMUTATOpa BblKAtoYaTena. MNpoaonkana yaepXmBaTb KAKOY B MOAOXKEHUU «BKAOYNTLY
Nto6biM cnocobom noaatoT KomaHaa «OTkNounTLY. CpabaTbiBaeT BbixogHoe pene «KL OTKAIYNTb»
U NPOUCXOAMUT OTKAOUEHME MMUTATOPA BbIKAOYATENA, YeM NOATBEPXKAAETCA Hannume npuoputeTa
KOMaHAbl OTKAtoYeHuAa. KomaHaa «Bknwountb» npopgonkaeT nogaBaTbca Kawouom SA. [Mpwu
npaBuAbHON paboTe 6J0KMPOBKM, BKIOYEHUA HE AO0/IKHO NPOUCXOAMUTb. Mocne oTnyCcKaHMA Kato4a
aencrtene ON0KMPOBKM npekpawaetca. [osTomy ecan OoTnyCcTUTb KAKY, a 3aTemM OnATb ero
NOBEPHYTb B MONOMeHMe «BkAouMTb» He nogasad KomaHnay «OTKAUYUTbY, TO NPU NPaBWUIbHOWN
pabote GyHKLMM yNpaBAeHNA BbIKIOYATENEM A0MKHO MPON3ONTU BKAKOYEHME.

3.14.MpoBepKa paboTbl CTyneHel 3aLMUT B peXKUMe YCKOPEHUSA

3.12.1.Ana npoBepKM paboTbl CTyNeHW B pexMme OMepaTMBHOrO YCKOPEHMA Ha AUCKPEeTHbIN
BXOZ, Ha3HaAYeHHbIN Ha YCKOPEHMEe CTyNneHW, NoAaoT HanpaAXeHMe N NOBTOPAOT UCMbITAHME NO
nyHKTY 3.11.1. OTKNOHEHME BPEMEHWN AENCTBMA CTYNEHM OT 3a1aHHOIO B PeXKUMe ONnepaTUBHOIO
YCKOPEeHMA He A0/IKHO NpeBbIwaTh A0NYCTUMOE.

3.12.2.ina npoBepKn paboTbl CTyNeHM B peXmme aBTOMaTUYECKOrO YCKOPEHMA U3 OTKIIOYEHHOTO
COCTOAHUA WMMUTATOPA BbIKAKOYATENA MO cXxeme puc.3.7 NoaatoT KOMaHAY BK/IOYEHMA U B
TEYEeHUM BPEMEHM BBOAA aBTOMATMUYECKOro YCKOPEHMA co34atoT ycnoBua ana cpabaTbiBaHWS
ctyneHun. MonyyeHHoe BpemA cpabaTbiBaHUA CTYNEHW He AO0MKHO OTAMYATCA OT YCTaBKM MO
BPEMEHM NPU aBTOMATMYECKOM YCKOpeHUn 6oblue A0onycTUMMOro.

©

S

° 3.15.Mposepka AMNB

r'§ MpoBepKa PyHKUNOHMpPOBaAHMA AlB BKAtOYaeT NpoBepKy nycKka AlNB oT cTyneHu 3aLlnTbl,

= NpoBepKy Nornkn pabotbl AMNB, npoBepKy nycka AlNB No HECOOTBETCTBMIO, MPOBEPKY BPEMEHM
pabotbl AMB.

o

3 [Ona npoBepKM cObUPaOT CXeMy C UMUTATOPOM BbIK/tOYaTeNA, BbINONHEHHOIO HA

% ABYXMNO3ULUMOHHOM pene B COOTBETCTBUM C puc. 3.7.

™

Q

g 3.15.1. NposepKa nycka AlB oT cTyneHun 3awWnTbl U NOrMKK paboTbl AMB.

2

< lMpoBepKa BbINOJIHAETCA B cneyoLlem nopsagke:

o ° Ha3HauYuTb Nyck AlB oT BbIGpPaHHOWM CTyNeHM 3aLMUTbl U BbIBECTU APYrMe NYCKU;

§ ° pene P11 B cxeme NPOBEPKU NEPEKNIOUYNTL B NONOXKeHMe BK/I;

2 ° Ha INCKPETHbIM BX0A, Ha3dHavyeHHbINM Ha dyHKumio PMB, kKoHTaktom PM11 6yaeTt nogaHa

§ Jlornyeckas eanHULa;

° nocne BblAEPXKKM BpemeHU TrorosHoctn ane H@ BXOAbl YCTPOMCTBA OT MCMbITATENbHOM
= YCTAaHOBKM MoAaTb MCMbITaTeNbHbIA pexum, obecneymBalowmii cpabaTbiBaHWe BblbpaHHOM
r§ cTvoedHid a1 TH Ncnonhiva AVHKHMOHANRHOCTE UCORITATeNRLHOW VCTaHORKU  HeabXOnumo
2 Jlucm
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obecneynTb OTK/OYEHUE MUCMbITAaTE/IbHOMO PEXKMMA KOHTAaKTOM MMUTaTOpa BbikatoyaTens (PM11)
HenocpeACTBEHHO NOC/e ero oTKAoYeHUA. CnycTa Bpemsa BblAEPMKKU CTYNEHN AOMKHO cpaboTaTb
BbIXOAHOE pene OTKAYeHUA BblkAtodaTensa «KL  OTKAOUMTLY, BKAKOYUTBCA CBETOAMOL,
Ha3HaAYeHHbI Ha pPaboTy AaHHOW CTYMeHW 3aWmTbl, OTKAOYMTCA MMUTATOP BbIKAKOYATENA U
NpeKkpaTUTCA NoAayYa UCNbITaTe/IbHOro peXnma OT YCTaHOBKY;

° yepes Bpems cpabaTtbiBaHWUA nepBoro umkna AMNB Tang1 AOMKEH BKAKOYUTHCA CBETOAMOL,
Ha3HayeHHbIn Ha paboty AMNB u cpaboTaTb BbIXOAHOE pesie BKAKYEHUA BblKAtodaTensa «KL
BkntounTb», KOTOpOEe JONKHO nepekntovnTb pene P11 B nonoxkeHue «BKJ1»;

o cpa3y nocne nepekntoydeHunsa PM11l 8 nonoxeHune «BK/1» HeobxogmMmo NOBTOPHO NogaTtb
NCNbITAaTENbHbIN pexXum, obecneunBarowmnii cpabaTbiBaHME CTYNEHW 3aLLUTDI.

° Mo ncreyeHUU BPEMEHWN AENCTBMA CTYNEHM 3alUTbl AO/IKHO NPOU30MTM cpabaTbiBaHMe
«KL OTKAIOUMTB» U OTKAKOUMTCA MMUTATOP BbiKAtoYaTena. Mocne atoro pabota AMNB ponrkHa
NOBTOPUTHCA Kak OMUCAHO Bbille, HO C BblAEPKKOM BTOPOro LMKAa.

° Mocne OTKAOYEHMA UMWUTATOPA BblKAOYaTeNA OT 3awmTbl («KL OTKAHOYMTL») BO BTOPOM
umkne, AlB ycTaHaBAMBaeTCcA B COCTOAHME HeycnewHoro AlB w panbHelwme fgeictems
NPEeKPaLLATCA A0 BKAKOYEHMA BbIKIOYATENA B PYHHYIO UK OT APYITUX CUCTEM.

3.15.2. lNMposepKa nycKka AlB oT HecooTBETCTBUA.

HasHaunTb nyck AMNB OT HECOOTBETCTBMA U BbIBECTU ApPYrMe NycKku. NpoBepKy BbINOJHAOT
COrNAacHO NyHkKTa 3.15.1, HO BMECTO OTK/II0YEHUSs UMUTATOPa BbIKAOYATENS OT 3aLLUUTDI
BbINONHAOT NepekatoyeHne pene PM11 B pyyHyto. Mpu 3TOM, TaK KaK NPOUCXOAMUT OTKIOUEHUE
BbIKAtOYaTensa 6e3 nogaun KomaHapl « OTKAOUYUTLY, TO GOPMUPYETCA CUTHAN HECOOTBETCTBUA. B
OCTa/IbHOM UCMbITaHUA NPOBOAATCA aHANOTUYHO.

©
g
3 3.15.3. NpoBepKa BpemeHu paboTbl AlB
S
S
S Bpems paboTbl AlNB onpeaenntb OT MOMEHTa OTKJAKOYEHMA UMMUTATOPA BbIKAKOYATENS W A0
c o o
MOMEHTa 3aMblKaHMA BbIXOAHOro penie «KL BKAOUMTLY NPU BbINONHEHUWN AEACTBMIA MO NMYHKTaM
3.15.1 1 3.15.2.
QI
§ 3admKcupoBaHHoe Bpemsa aenctana AlNB cpaBHUTb C YCTaBKOA.
3
& 3.16. MNposepka ¢pyHKuun YPOB
: 3.16.1.MpoBepKa norvkn pabotbl YPOB BbINO/MHAETCA C WCMO/Ib30BaHUEM MMUTaTOPa
=
‘g BbIKNOYaTENA NO cxeme puc.3.7 B cneaytoulem nopasgke:
%
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° pene PIl-11 ponxKHO HaxoguTbCA B nNonoxKeHum BKRJI, Ha AuUCKpeTHOM BXxoae
= Ha3HayeHHoMm Ha PMB npucytcTByeT nornyeckan egnHunua, Ha PO - Honb;
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pexnm, obecneunBatowmii cpabaTbiBaHWe CTyNeHW 3alMTbl OT KOTOPOM Ha3HayveH nyck YPOB, u
BE/INYNHY TOKA, NPEBLILIALOLLYIO YCTaBKY No TOKy YPOB;

° CNyCTA BPEMA BbIAEPKKM YKA3aHHOW CTYMEHM 3aLmUTbl AOIKHO cpaboTaTb BbIXOAHOE
pene OTKAOYEHMSA BbIKAKOYATENA U LO/IKEH BK/IIOYUTLCA CBETOAMOA, 3TON CTYNEHN ;

° pene PI-11 33 cyeT €ro MCKYCCTBEHHOIO YyAep)aHMA LOO/IKHO OCTaBaTbCA B
nonoxeHmn BKJT u uyepe3 Bpems pencteua YPOB ponkHo cpaboTtatb BbiIxogHoe pene U
cBeToamnoa, HasHavyeHHble Ha YPOB;

° BbIxogHoe pene YPOB [0/MKHO WMHUUMUMPOBATbL OTK/AKOYEHWE NOCAeAyoWero
BbIKNOYaTENA NPU OTKa3e CBOEero.

3.16.2.MNMpoBepKa TOKa cpabaTbiBaHUS TOKOBOro MyckoBoro opraHa YPOB BbiNosiHAETCS B
cneayrouiem nopagke:

° ANA CTYNEeHW 3alWmTbl, OT KOTOPOM Ha3HayeH nyck YPOB nogbupatoT 4ocTaTouHbIM ans ee
cpabaTbiBaHWA WUCNbITAaTE/bHbIA PEXMM C TOKOM, 33aBEAOMO MeHblle TOoKa cpabaTbiBaHWA
TOKOBOrO NycKoBoro opraHa YPOB;

° NMOBTOPSIOT UCMbITaHUA MO NYHKTY 3.16.1, KaxKAbl pa3 yBE/MUYMBAA TOK B UCMbITAaTE/IbHOM
pexume 40 Tex Nop, NoKa He npousongeT cpabartbiBaHne YPOB;

° NMONIYYEHHbIM TOK MNOCNeAHEero WCNbITaTENbHOrO pPeXMMa CcneayeT CYnTaTb TOKOM
cpabaTbiBaHWA TOKOBOro NyckoBoro opraHa YPOB.

3.16.3.MpoBepka BpemeHn gencteua YPOB ocyliecTtBnseTcs CeKyHAOMEPOM UM
BCTPOEHHbIMW CpPeACTBAMM UCMbITaTENIbHOM YCTAHOBKM OT MOMeHTa cpabaTbiBaHMA pene,
Ha3Ha4YeHHOro Ha BbIX0O4, CTYNEHM 3aLWMTbl, OT KOTOpoI Nyckaetca YPOB, ao cpabatbiBaHUsA pene,
Ha3HayeHHoro Ha YPOB. [onycKaeTca TaKKe B KayecTBe ONpeaenaemoro BpeMeHu AeicTBuS
YPOB wucnonb3oBatb BpemA OT MNyCKa MWCNbITaTebHOrO peXXuma CTyneHu 3aWuTbl Ao
cpabatbiBaHuA pene YPOB, ecnu yctaBka no BPEMEHW CTYMEHW 3alUTbl Ha BPEMSA UCMbITaHUN
M3MeHEeHa Ha PaBHYO HYJItO.

3.17.MpoBepKa 610KNPOBOK CTyNeHeN 3amnT u apyrux GyHKuuin

3.17.1. Co3pgatoT ycnosua gna cpabaTbiBaHMA NPOBEPSAEMON CTYNEHM 3aLUNTbI UAN APYTOM
nposepsaemon PyHKLMKN K ybexaatoTca B ee cpabatbiBaHUM. [peKpalLatoT BbINOJAHEHME YC/I0BUI
cpabaTbiBaHmA. CTyneHb BO3BpaLLaeTca.

3.17.2.Ha gMCKpeTHbIN BXO4, Ha3HaYeHHbI Ha BNOKMPOBKY NPOBEPSAEMON CTYNEHN NN
bYyHKUMK, noaatoT curHan 610KknposKkK. Co3aatoT ycnosuma ana cpabaTbiBaHus ctyneHn. CTyneHb
He f0NXHa cpabaTbiBaTb. [TpeKpaLLatoT BbINONHEHWE YCI0BUI cpabaTbiBaHUA.

3.17.3./lto6bIm cnocob6om MHULMUPYIOT cpabaTbiBaHWE BbIXOAHOrO pese, 10rMYecKmMin BbiXos,
KOTOPOro Ha3Ha4yeH Ha 610KMPOBKY NpoBepsAemoi cTyneHu. Co3aatoT ycnosma ana
cpabatbiBaHMA cTyneHU. CTyneHb He A0NXKHa cpabaTbiBaTb. [peKpaLLatoT BbIMOSHEHUE YCI0BUM
CpabaTbiBaHUA CTyNeHW.
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3.18.MpoBepKa nepexoaa Ha pa3Hble rpynnbl YCTaBOK

Ona nwoboin u3 cTyneHelr 3aWMT B KaXKAOW Fpynne ycTaBOK 3afaTb pPasHble YCTaBKMW.
HasHauyaTb AMCKpPEeTHbIM BXOA, Ha MepekatovyeHMe rpynn yctaBoK. Onepupya CUrHaNOM Ha
OVCKPETHOM BXOZe€ MO o4Yepeam nepexoantb Ha paboTy No nepBoi U BTOPOWM rpynne yCTaBoOK.

B KaxaoW M3 rpynn ycTaBOK B COOTBETCTBUM C MPUHATbIMM METO4AMWM MPOBEPKU ANA
BbIbDpaHHOM CTyNeHM onpenenAaTb ee napameTpbl cpabaTbiBaHMA U CPaBHMBATb MX C yCTaBKamMu
CTYNEeHW No AaHHOM rpynne ycTaBoK. Ecan napameTtpbl cpabaTtbiBaHMA CTyNeHU aAna obeunx rpynn
YCTaBOK COBMAAAOT C ee yCTaBKaMu Mpu AOMNYCTUMbIX OTKJOHEHMUAX, TO MepPeKNtoYeHme rpynn
YCTaBOK paboTaeT npaBuibHO. [LONOJHUTENbHO Yepe3 MEeHH0 YCTPOMCTBA NpW Nogaye CUrHaioB
Ha [OMCKPETHbIM BXOA, MNEPEeKAYaloWMX T[pPynny YCcTaBoOK, caeayeT KOHTPOAMPOBaTb
NpPaBUAbHOCTb OTOOPAXKEHMA TEKYLLEN rPynMnbl YCTABOK.

3.19.MNpoBepKa AUCKPETHbIX BXOA0B

Mpu npoBepKke napameTpoB AUCKPETHbIX BXOAO0B A/A KOHTPOAA WX MepekatnyeHus
COOTBETCTBYIOLMA ANCKPETHbIA BXOA, HA3HAYalOT Ha MYCK AONOAHUTENbHOM QYHKUMU, BbIXOA
MycKa KOTOPOW Ha3HA4YaeTCcA Ha CBETOAMOA U BbIXOAHOE pene.

3.19.1.lna npoBepKM HanpaxeHMA cpabaTblBaHMA HA LUCKPETHbIM BXOA, nNoAatoT
HanpAXeHWe 1, yBennUYnBasa ero OT TAKOro, YTo 3aBeAOMO MeHblue nopora cpabaTtbiBaHuMA, 40
TaKoro, KOTOpoe npmeeeT K cpabaTbiBaHUIO, onpeaenAtoT nopor cpabaTtbiBaHWUA (NepekntoyeHns
B COCTOAHWE /IOFMYECKOM eaAnHUUbI). HanpsarkeHne cpabaTbiBaHUA AUCKPETHOTO BXOA4A AO0MKHO
6bITb He bonee
-ANA NOCTOAHHOIo HanpaxeHua — 0,7 HOMUHANbLHOTO;
-ANA nepemeHHOro HanpsaxkeHma — 0,6 HOMUHANbHOTO.

3.19.2.MpoBepKa HaNpsaKeHUA, NPU KOTOPOM AMCKPETHbIN BXOA AO0/KEH rapaHTUPOBAHHO
HaxoAMTbCA B COCTOAHUM He cpabaTbiBaHMA (1OrMYECKOro Hy/A) OCYLWECcTBAAETCA NyTEM NoAaum
Ha AWCKPETHbI BXOA, 3TOr0 3HAYEHUA HANPAXKEHUA U KOHTPONA COCTOAHMA OUCKPETHOro BXOAa.
Mo AaHHbIM U3roTOBUTENA FAPAHTUPOBAHHOE COCTOAHME NOMMYECKOro HYNA AUCKPETHOro BXoAa
ana yctponcrtea PC830-AT3 A0nXKHO COCTaBAATH:
-ANA NOCTOAHHOro HanpaxeHua — 0,65 HOMWHANbHOTO;
-ANA nepeMmeHHOoro HanpaxeHua — 0,55 HomunHanbHoro.

3.19.3.MouwHocTb, noTpebnaeman AOUCKPETHbIM BXOAOM, ONpeaenseTca npuv MomoLm
BaTTMeTpa OTAe/IbHO ANA MNepemMeHHOro U MOCTOAHHOrO HanpAa)KeHWa Ha Bxoge npwu
HOMMWHA/IbHOM HanpAXeHWU B YCTaHOBUBLUEMCA pexxume. [lonyckaeTca npoBOAUTb U3MepeHuUn
MeTo40M amnepmeTpa-BoSbTMETPA, B TOM 4YMUCAE, U HA NepemMeHHOM HamnpaXeHWW, TaK Kak
notpebneHve BXO4A HOCWUT aKTUBHbIA XapakTep. [0 AaHHbIM M3roTOBUTENA MOLLHOCTD,
noTpebnaemasn gMcKpeTHbIm BXxogom — 1,5 BT.

3.19.4.MpoBepKa BeANYUHbI WMMMYAbCA TOKA MNPU  BKAKOYEHUW OUCKPETHOro BXOAa
NPOW3BOAMTCA B HAYa/bHbI MOMEHT noc/se MNoJayuM Ha BXOA HOMMHANbHOTO HAMPAXEHUA.
MpoBepKa BbiNOAHAETCA NyTem duMKcaumMm ocuunnorpadom MMMysibca HaANPAXKEHUA Ha LWYHTe,
BK/IIOYEHHOM NocnefoBaTe/IbHO C BXOAOM. YUUTbIBAA Masioe 3HaYeHne pUKCMpyemoro nmnysbcea
ToKa (20 MA) BMeCTO LWyHTa MOXHO WCMNO/b30BaTb pe3uctop. Mpu aTom Ana nonyyeHus
CTaHOAPTHOrO BbIXOAHOIMO CUrHana wyHTa 75 mB npu Toke 25 MA BennymnHa pesnuctopa A0/KHA
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coctaBnatb 3 Om. [ocTaToyHas MOLHOCTb pe3suctopa — 0,25 BT. Mo gaHHbIM M3roToBUTENS
BE/IMYMHA MMNY/IbCa TOKA NPUY BKAOYEHUN AUCKPETHOro Bxoda — 20 MA.

3.20.MpoBepKa BbIXOAHbIX pene

Mpn npoBepKe BbIXOAHbIX pene WHUUMMPOBaHME WX cpabaTbiBaHWSA Ha3HA4yaloT Ha
[AMCKPETHbIN BXOA, C NocaeAytolen nogaden Ha Hero eANHUYHOTO JIOFMYECKOro cCUrHana.

3.20.1.3apepkKy Ha cpabaTtbiBaHWEe pene NpoOBepsAldT CEKYHOOMEPOM, MYCK KOTOPOro
OPraHW30BbIBAOT OT NOJAYU MHULMMPYIOLWEro CUrHana Ha AWCKPETHbIA BXOZ, a OCTAaHOBKY —
KOHTaKTOM pesie npu ero cpabatbiBaHUM.

3.20.2.3a4epKKy Ha BO3BpaT pene npoBepAldT CEeKyHAOMEPOM, MYCK KOTOpOro
OpPraHM30BbIBAOT OT CHATMA MHULMMPYIOLWEro CMrHana C AUCKPETHOro BX04a, a OCTAHOBKY —
KOHTaKTOM pene npu ero Bo3sparte. B aTom cnyyae npn HEOHXOAMMOCTM MOXKET MCNOb30BaATbCA
pene c NnepekaYatoLWLMM KOHTaKTOM M €ro HOPMaAbHO-3aMKHYTaA YacTb.

3.20.3.AnnTenbHoCTb cpabaTbiBaHMA pene B MMMY/JIbCHOM pPeXume onpeaenatoT no
CEKYHAOMEpPY, MYyCK KOTOPOro OCYLLECTBAAETCA KOHTAaKTOM pesie npu ero cpabatbiBaHUM, a
OCTAaHOBKY — KOHTAaKTOM 3TOrO e pefe npu ero Bo3BpaTte. [pn HeobXxoAMMOCTU MOXKHO
MCMONb30BaTb pene C NepeKNYaOLMM KOHTAaKTOM.

3.20.4.NMpoBepKa BbLIXOAHbLIX pesie B pexume ¢ UKcaumer OocCyLlecTBAAETCA nyTem
MHMLUMaALMKN nx cpabaTbiBaHMA, BO3BPATA HA3HAYEHHbIM CUTHAZIOM U OTCNEXKMBAHUM BbINOJIHEHUSA
3TMX onepaunii. Bo3spaTt pene AonKeH NPOBEPATCA OTAE/bHO KaXAblM M3 HAa3HAYeHHbIX HA 3TO
No KOHKPETHOMY MPOEKTY CUTrHaNoB. Bo3BpaT no ¢akTy KBUTUPOBAHMA MPOBEPAETCA HAXKATUEM
KHOMKM «C» (cbpoc) Ha nMueBON naHenu, noAayer HanpsXKeHuMAa Ha [AMCKPEeTHbIN BXod,
Ha3HaYeHHbI Ha KBUMTUPOBaHME WAWM MO ceTU. Bo3BpaT nNo AWCKpPeTHOMY BXOoAy MpoBepsAeTca
nogayer cuUrHana Ha 3ToT BxoA. BosspaT no oTkatoyeHuto BB, BkatoveHuto BB wm nycky OP
npoBepAeTcA MHULUUPOBaAHMEM NtOObIM CNOCO6OM NOABAEHUA 3TUX CUFHA/OB.

3.20.5.0na BbIXOgHbLIX pene B peumme C OUKCauMen AO0MKHA  BbIMNOAHATLCA
OOMONHUTENbHAA TMPOBEPKA COXpaHeHMsa ¢UKcauuuM nocie nepepbiBOB  NUTaHuA.  [na
BbINO/NHEHMA 3TOM NPOBEPKU Nt06bIM cnocobom MHUUMMPYIOT cpabaTbiBaHWe pene. 3aTem
OTK/IIOYAIOT NUTAHWE YCTPOMCTBA Ha Bpemsa He meHee 10 c (3To BpeMa AOCTAaTOMHO ANA pa3pasa
BCEX HAKOMUTE/IbHbIX EMKOCTEN BHYTPU YCTPOMCTBA). YOErXKAaoTCa B TOM, YTO AENCTBUE YCOBUIA,
WHULUMNPOBABLUNX cpabaTbiBaHWe pene, npekpaweHo. [ogatoT nUTaHWE Ha YCTPOWMCTBO M
ybexaatoTca B TOM, YTO NpoBepaemoe pese cpaboTtano 6e3 nogavym MHULUMPYIOLWMX CUTHANOB.
NHMuMmnpytoT BO3BpaT pene ntobbim cnocobom mn yberkaatoTcsa B ero BbINOJIHEHWUMN.

3.21.MpoBepKa cBeTOANO[0B

Mpu NpoBepKe CBETOANOA0B MHULMMPOBAHME UX CPabaTbiBaHWUA HAa3HAYalOT Ha AUCKPETHbIV
BXOZ, C nocneaytowen nogavyen Ha Hero e4MHUYHOro I0MMYEeCKOro CUrHana.

MHnumnpya cpabaTtbiBaHue cBeToAMOZQ B MOTEHUMANBHOM pPEXMME WU peXuMme C
duKcaumen n nocneayowmin cbpoc puKkcaunm, Bu3yasnbHbIM KOHTPONEM 3aXKUTAaHMA CBETOANOAA
ybexaaoTca B NpaBUIbLHOCTU NIOTMKK ero paboTbl. [pn 3TOM NPOBEPSIOT KaXK bl CBETOAMOL B
pexxmMmax ¢ ¢pukcaumern mnm 6e3 M Tem UBETOM CBeYeHMA (KpPacHbIM, 3eseHbIM uamM obovmu)
KOTOpble A/1A HEero NpeAyCcMOTPEHbI MO KOHKPeTHOMY NpoeKTy. MposepKky cbpoca dpukcaumm u ee
COXpPaHEeHWA MOC/ie MepepbiBOB MUTAHWUA, BbLINOJHAIOT TaK € KaK ANA BbIXOAHbLIX pene no

YRR TN S 2024 TS2075"

3m

Jlucm

No dokym.

[lodn.

|/lama

EABP.656122.003 /12

Jlucm

31




[Modn. u dama

o

B3sam. uHs.

WHe. Ne dy6i.

[Modn. u dama

WHa. Ne noon

MpoBepKy cBETOAMOL0B B YNPOLLEHHOM BAapUAHTE MOXHO BbINOAHUTb C UCMNOJ/Ib30BAaHUEM
npefHasHayeHHOM Ana 3Toro GYHKUMOHANbHOCTU YCTPOMUCTBA. A 3Toro HeobxoamMmo BOUTU B
MmeHo «[uarHoctuka — >lpoBepKa CBETOAMOAOB» W HaxKaTb KHOMKY «BBoa». B pesynbraTe
CHa4vana CBETOAMOAbl AO/IKHbI BKAOYUTLCA 3€/1E€HbIM LBETOM, @ CNYCTA HECKOJIbKO CEKYHg, —
KpPacHbIM.

3.22.HacTpoiika un npoBepKa ocuunnorpada

3.22.1.Ha3HaunTb curHanbl nycka ocumanorpada. Ecam HeT o0cobbix coobparkeHui, TO
pekoMeHAyeTCcA Ha3HayaTb NycK ocumanorpada oT NyCKOB BCEX UCMOJIb3yeMbIX CTyNneHen 3awmT
N AUCKPETHbIX BXOA0B, 334€MCTBOBAHHbIX B CBA3AX MeXAY YCTPOMUCTBAaMMU U cpabaTbiBatowmx B
aBaPUIMHbIX pPeXKMMaX.

3.22.2. YcTaHOBUTb BPEMA 3aNMCU OCLUMANOTPAMMbl M BPEMA A0aBapMMHOM 3anMcu. Bpema
[0aBapUMHOM 3anMCM  MOXKHO peKkomeHpoBaTb YycTaHoBuTb 0,5 ¢, a Bpema 3anucu
ocumnnorpammbl — Ha 0,5 ¢ 60/1blie MaKCMMANIbHOM BbIAEPMKKU CTYNEeHEeN 3aLuuT.

3.22.3.PekOMeHAYETCS pas3peLLlnTb NOBTOPHbIE MYCKKN ocumanorpada.

3.22.4.C uenbio nposepku paboTtbl ocumnnorpada N06bIM M3 HA3HAYEHHbIX CUTHANOB
WHULMNPOBATb €ro NycK, COXPaHUTb M BOCNPOU3BECTU OCLUMANOTPAMMY LUTAaTHbIMU CPEACTBaAMM.

4. MpoBepKa B3aMMoAeNCTBMNA YCTPOMCTBA C 3/IEMEHTAMM Er0 CXEMbI B COOTBETCTBUM C
NPOEKTHON NPUHLUMNANBHOM CXEMOW ANA HaNPsAXKEHWA onepaTMBHOro Toka 0,8 HOMUHANbHOTO
HacTtoAawme wucnbiTaHMA NPOBOAATCA C LENb0 MNPOBEPKM MNPABUABHOCTM W  HAAEKHOCTU
B3aMMOLENCTBMA YCTPOMCTBA C BHEWHUMM 31EeMEeHTaMM NPU MNOHUMKEHHOM HanpAXeHUK
onepaTMBHOro TOKa. VX KOHKpeTHaA NporpaMmma onpeaenseTca CXeMon CoeaNHEeHUA YCTPOMCTBA
C BHELWHWMMU 3/1eMEHTAMUN U NPEeLYyCMOTPEHHbIM MPOEKTOM MPOrpamMMMUPOBAHNEM BHYTPEHHEWN
JNIOTUKK YCTPOIACTBA.

4.1.BbIiNONHUTD  MeponpuATMA, NpPeaoTBpaLLAloWMe HEeCaHKUMOHUPOBAHHbIE AENCTBUA
YCTPOMCTBA HAa KOMMYTALUMOHHbIE annapaTbl U Apyrue ycTpoicTea P3A.

4.2.BbICTaBUTb HanpaxeHne onepaTMBHOro Toka 0,8 HOMMHaNbHOTO.

4.3.MofaBas pPeXMMbl OT UCMbITAaTE/IbHOM YCTAHOBKM, NOAABAA HaNPSAXEHNA HA ANCKPETHbIE
BXOAbl, U3MEHAA UCKYCCTBEHHO (BPYYHYIO) COCTOSIHUA MPOMENKYTOUHbIX M YKasaTeNbHbIX pene
MHUUMNPYIOT cpabaTbiBaHMe WM BO3BPAT 3a4eMCTBOBAHHbIX YHKUMWA ycTponcTea. [posepstoT
NPaBW/IbHOCTb AENCTBUA YCTPOMCTBA Ha NMPOMEXKYTOYHbIE W yKa3aTesibHble pene, Ha Apyrue
3NeMeHTbl MaHenu wuan wWwKada. NcnbiTaHWMA NpoBOAAT MPU BCEX BO3MOMKHbIX COCTOAHUAX
nepekaoYaTesien U HakNagok.

5.KomnnekcHas npoBepKa yCTPOMCTBA Ha OCHOBHOM U A0OMNONHUTENbHbIX Habopax yCTaBOK.
MpoBepKa BbIMNONHAETCA NPU HOMMUHA/IbHOM 3HaY€HUU HaNpPAXKeHWA onepaTMBHOrO TOKa.
Mepen nNpPOBEPKOM BbLIMNOMHAIOT MEPONPUATUA, NPEeAOTBPALLAIOWME HECAHKLUMOHMPOBAHHbIE
AEVCTBMA YCTPOMCTBA Ha KOMMYTALMOHHbIE annapatbl U gpyrue yctponctea P3A.
Mpu NpoBepKe KOHTPONPYIOT:
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- cpabaTbiBaHME CTyMeHen 3aluT MNpu BbINOJHEHUM yCNOBUA cpabaTbiBaHMA NO OCHOBHOMY
napameTpy (ana auddepeHunanbHol 3awmnTbl — No AnddepeHumManbHOMY TOKY, ANA TOKOBOM —
no TOKY);

- He cpabaTtbiBaHMe CTyneHeW 3alMUT NpPUM He BbINOSIHEHMWU YCNOBUA cpabaTbiBaHMA MO
OCHOBHOMY MapameTpy Npu BbINOJHEHUM APYTUX YCNOBUI cpabaTbiBaHUS;

-pencteme 61OKMPOBOK CTYyNEHEN 3aLLUT;

-BpemeHa cpabaTtbiBaHMA CTyNeHEeNn 3aLWmT;

-NPaBUNbHOCTb NOBEAEHMA YCTPOMCTBA NPU CHATUN N NOJAYE HAaNPAXKEHNA ONepaTUBHOIO TOKa.

CpabatbiBaHWE KOHTPONMPYIOT:

-ana gupdepeHumnanbHon 3awmTbl npu ld=1,1lc3;

-ANA TOKOBbIX 3awmT npu I=1,1lc3;

He cpabaTtbiBaHMe N0 OCHOBHOMY NMapameTpy KOHTPOIMPYIOT:

-ana guddepeHumnanoHon 3awmTbl npu Id=0,9Ic3;

-ANA TOKOoBbIX 3awmT npu 1=0,91c3;

CpabaTbiBaHMe M He cpabaTbiBaHMe ana anddepeHUManbHOM 3aWMTbl C TOPMOMKEHNEM
KOHTPO/ZIMPYIOT OTAENbHO Ha KaxkKAOM Y4YacTKE TOPMO3HOMN XapaKTEPUCTUKM — B ToYKax 1, 2, 3 B
cooTBeTCcTBMM C puc. 5.1.

o cp

XapaKTepucTuKa

3 BTOPOW CTyneHu
lorp -
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' T2= &
= o2 ITopm,
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3 -
3
] Puc. 5.1. TOYKM TOPMO3HOMN XapPaKTEPUCTUKU AnddepeHLMaNbHOM 3aLLNTbLI A5 KOMMNEKCHOM
. NPOBEPKN
S
>
(o]
%
©
~ BpemeHa cpabaTbiBaHMA CTYMNEHEN KOHTPOJIUPYIOT:
-ana anpdepeHumanbHoi 3awmTel npu ld=1,3 Ic3;
ch -ANA TOKOBbIX 3awmT npu I=1,3lc3.
O
e}
S
g Pe3ynbTaTbl npoBepKkn ceogAatca B Tabauubl 5.1-5.7. Tabauubl BbINOSHEHbI M3 pacyeTa
~ 3aHeceHuA pe3ynbTaToB NPOBEPKU OAHOWN CTyrneHWu. Mpu obopmMaeHnUn pe3yibTaToB UCMbITAHUMN
cofiepxmmoe Tabaul, JONKHO ObiTb TUPAXKMPOBAHO C YYETOM MCMOJIb3YEMOrO YMUCAa CTyNEHEN.
=
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o
=
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Cxema ucnbitaHuin — puc. 3.4. Tp 0/0, Kgc=Kgun, Kun=0.

5.1.MposepKa guddpepeHuManbHOM 3aLMUTbl C TOPMOXKEHUEM

Tabnmua 5.1
O6LiMe XapaKTePUCTUKM MapameTpbl peXkKMma UCnbITaHui Vicnbitatune
. PesynbTat cpabaTtbiBaHWS Bpemsa cpabatbiBaHus, C BblaeprKaHo/
" ncnoiTaHmm ToK TOpMOXKeHWs nd. Tok He Bblaep. *
- Pacuer- Moaa- Moaa-
nn . . . CootBeTt-
Bua ucnbl- HbIX Mo Baembli Id Baembli Heobxo- Hoctur- N3mepeH-
. Ycnosus - N 3apaHHoe cTBME
TaHWU Xap-CTuKe lcy= lgy= OUMbIN HYTbIN Hoe na/Her
It l+/Ke ci Ken Id/ Kg en
1 2 3 4 5 6 7 8 9 10 11 12 13
1 pynna yctaBok
dasza gns nogaum ucnbiTatenbHoro pexkmma (A, B, C)
Ha cpab. B IT=0,5 ITO
11 Touke 1 Id=1,1 140 Cpab.
Ha He cpab. IT=0,5 ITO
1.2 B Touke 1 1d=0,9 140 He cpab.
Ha cpab. B IT=IT2
13 TOuYKe 2 Id=1,11d2 Cpab.
Ha He cpab. IT=IT2
14 B TOuKe 2 1d=0,9 1d2 He cpad.
Ha cpab. B It=1.1 It orp
15 TouKe 3 Id=1,1 lorp Cpab.
Ha He cpab. It=1.1 ITorp
1. .
6 B TOYKe 3 I1d=0,9 lorp He cpab
BnokunpoBsKa IT=0,5 IT0
1. .
/ no A1B 1d=1,3 120 He cpab
MNposepKa IT=0,5 ITO
1. .
8 Tcs 1d=1,3 180 Cpab
*McnbiTaHMe MO KaXKAOMY NYHKTY CYMTAETCA BblAEPKaHHbIM, €C/IM BbINONHAIOTCA YCNOBUA:
1.[loCcTUrHYTbIN pe3ynbTaT cpabaTbiBaHWUA (CTONOEL, 9) CRRREiReT-eT-reSONO i e TFOR O e =S -
ucm
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2.meeTca cooTBETCTBME MEKAY U3MEPEHHbIM M 3a4aHHbIM BpemeHem cpabaTtbiBaHus (ctonbey, 11 1 10) c norpewHocTbio He 6onee 0,03 ¢ ans BpemeH 4o 1,3 cu
norpeLwHocTbio He 6onee 0,06 ¢ B ocTanbHbIX caydanx (. 4);
3.BbIxogHble pene yCTpPoMCTBa, NpeAHa3HaYeHHble AN AeUCTBMA Ha KOMMYTALMOHHbIE annapaThbl, MU CXEMbI CUTHAIM3aLMN OEACTBOBA/IM NPABUAbHO.

5.2.MpoBepKa andpdepeHuymnanbHoi oTceukn n guddpepeHumanbHOM 3aWmUTbl OT HebanaHca
Cxema vcnbiTaHuii — puc. 3.4. Tp 0/0, 1T=0

Tabnunua 5.2
Ob6LLye XxapaKTepUCTUKM MapameTpel pexuma UcnbiTaHuii PesynbTat Mcnbitarine
CnbTaH c0abaThIBaHMA Bpemsa cpabaTtbiBaHMA, C BblAepKaHo/
No TOK TOpMOXKeHunA Ond. ToK p He Bbigep. *
- Pacuet- MNopa- MNopa-
nn . . . Cootsert-
Bua mncnbi- HbIN NO BaeMbli Id BaeMbli Heobxo- LdocTur- N3amepeH
. Ycnosua N N 3agaHHoe cTBMe
TaHUN Xap- lch= lgn= AVMbIN HYTbIN -Hoe a/Her
ctuke IT | 1t/Kgcu Ken Id/ Kggu A
1 2 3 4 5 6 7 8 9 10 11 12 13
1 pynna ycTaBokK
1.1 HanmeHoBaHuMe cTyneHun
dasza gns nogaum ncnbiTaTeNnbHOro pexkmma (A, B, C)
Id=
1.1.1 H . .
a cpab 111 yer 0 0 Cpab
Ha He cpab. Id=
1.1.2 0 0 H 6.
0,9 Ig yct € cpa
113 BnoknpoBKa Id= 0 0 He cpab
o no AB 1,3 Ia yer pao.
MNpoBepKa Id=
1.1.3 0 0 Cpab.
Tc3 1,3 1g ycT pa

*McnbITaHWe NO KaxKAoMy NYHKTY CUMTAETCA BblAEPXKaHHbIM, €C/IM BbINOHAOTCA YCA0BUA:
1.[loCTUrHYTbIM pe3ynbTaT cpabaTtbiBaHUA (cTonbew, 9) coBnagaeT ¢ Heobxoanmbim (cTonbel 8);
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2.MmeeTca coOTBETCTBME MEXAY M3MEPEHHbIM M 3aZlaHHbIM BpemeHem cpabaTtbiBaHua (ctonbeuy, 11 1 10) ¢ norpewHocTblo He 6onee 0,03 ¢ ana
BpemeH A0 1,3 ¢ 1 norpeluHocTbio He 6onee 0,06 ¢ B ocTasbHbIX cay4yasx (N1. 4);
3.BbIxoAHble pesie yCTPOMUCTBA, NpeAHa3HaYeHHble 418 AeNCTBUA Ha KOMMYTaLUMOHHbIE annapaTbl, U CXeMbl CUrHaN3aLUMK AeCTBOBaAM NPaBU/IbHO.

5.3.MpoBepKa cTyneHeit MaKCUMaNbHOW TOKOBOM 3aLLUTbI

Mpn UCNbITaHMAX TOK NOAAETCS B TOKOBbIE BXOAbl TOW CTOPOHbI, NO KOTOPOI HasHayeHa paboTa ctyneHu. Mpu nposepke Tc3 Oy Ha ANCKPETHbIN BXOA,
Ha3HaYeHHbI Ha YCKOPEHWE CTyNeHn, NoAaloT curHan. [na nposepku Tc3 ay HENOCPEACTBEHHO Nepes, nogadyel UCMbITaTeNbHOro peXxuma cneayet
MMUTUPOBATb BKAIOYEHME BbIKAtoYaTens (NyHKT 3.13.1), npuuem Bpemsa OT MMUTALMM BKAOYEHNUA 40 NOAAYM UCTLITaTE/IbHOTO PEXMMA HE LOIKHO

NPEeBbILWAaTb YCTaBKY NO BPEMEHW BBOAA aBTOMATMYECKOIo YCKOPEHMUA

Tabnmua 5.3
Obwme XapaKTevaICTMKM MapameTpbl peiﬂmma PesynbTar Bpema cpabaTbisams, ¢ NcnbiTaHne Bbl,a,epm*aHo/
Ne NCNbITaHWU NCMNbITaHWUM cpabaTbiBaHMA He BblAEep*KaHO
B H - - n -
nn na, ) VenoBus LA eo6x<3 Ll,ocmvr 3agaHHoe 3mepeH- | CooTBeTCTBUE
NCNbITaHWU ANMBbIN HYTbI Hoe fa/Het
1 2 3 4 5 6 7 8 9 10
1 No rpynnbl ycTaBoOK
1.1 HanmeHoBaHue cTynenu, ctopoHa (BH, CH naun HH)
1.1.1 | Hacpab. no | I=1,1lc3 Cpab.
1.1.2 Ha He cpab. 1=0,9Ic3 He cpab.
no |
bnokuposka
1.1. =1 .
3 no [1B I=1,3lc3 He cpab
Mn
1.1.4 | ''POBepra =1,3lc3 Cpa.
Tcs
115 | [Posepka 1=1,3Ic3 Cpab.
Tc3 oy
116 PoBepPKa 1=1,3Ic3 Coab
Tc3ay Jlucm
36
Mam)Slucm]  Ne Qokym. [Moon. Yama EA EP. 6.5 51 2 2 - 0 03 .ﬂ 2




UHe. Ne nodn [1odn. u dama UHe. Ne Ovbn. | B3aam. uHs. Ne [Modn. u Gama

*McnbiTaHWe NO KaXKA4oMy NMYHKTY CYMTAETCA BblAepiKaHHbIM, €C/IM BbIMOIHAKTCA YC/10BUA:
1.[loCTUTrHYTbI pe3ynbTaT cpabaTtbiBaHUA (cTonbeu, 6) coBnagaeT ¢ Heobxoanmbim (cTtonbel, 5);

2.M\meeTca cOOTBETCTBUE MEXKAY U3MEPEHHbIM M 3alaHHbIM BpeMeHem cpabaTtbiBaHMA (cTonbel 8 n 7) ¢ norpeluHocTbio He 6onee 0,03 ¢ Ans BpemeH
A0 1,3 c v norpelwHocTblo He 6onee 0,06 ¢ B ocTanbHbIX caydasx (n. 4);
3.BbIxOAHble pesie YyCTPOMUCTBA, NpeAHa3HaYeHHble 418 AeACTBUA Ha KOMMYTaLMOHHbIE annapaTbl, U CXeMbl CUTHaNM3aUMKN AeACTBOBAIM NPaBUIbHO.
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5.4.MpoBepKa cTyneHel TOKOBOW 3alMUTbl HY/1EBOI NOCNEA0BaATENIbHOCTH

Mpu ncnbITaHMAX TOK NogaeTtca B ¢pasy A Tol CTOPOHbI, MO KOTOPOK Ha3HayeHa paboTa ctyneHu. Mpu atom 3lg= Ia. Mpn npoBepke Tc3 oy Ha
AVCKPETHbIN BXO4, Ha3HAaYeHHbI Ha YCKOPEHME CTyMNeHU, NOAaT curHan. [ns nposepku Tc3 ay HENOCPeACTBEHHO nepes nogadyei UcnbiTaTenbHoro
peXKunma cresyet UMUTUPOBATbL BKAKOYEHME BbiKkAoYaTens (NyHKT 3.13.1), npuyem Bpema OT UMUTaLUM BKAKOYEHMA A0 NOAAYM UCMbITaTENbHOIO
peXxnuma He O0KHO NPEBbIWaTb YCTaBKY MO BPEMEHM BBOAA aBTOMATUYECKOro YCKOpeHMUs

Tabnuua 5.4
Obwme XapaKTevaICTVIKVI MapameTpsbl peinv\a PesynbTat Bpems cpaBaTbiBaHuA, C McnbiTaHue BblaeprKaHo/
No UCMbITaHUK UCNbITaHUK cpabaTbiBaHMA He BblAEeprKaHo *
B H - - n -
nn na ) VerIoBUS 31y, A eo6x<3 Ll,ocmvr 3apaHHoe amepeH- | CooTBeTcTBME
NCNbITaHWUM OMMbIN HYTbIN Hoe Aa/Het
1 2 3 4 5 6 7 8 9 10
1 Ne rpynnbl ycTaBoOK
1.1 HanmeHoBaHwue cTyneHu, ctopoHa (BH naun CH)
111 M Cp|a6' no 314=1,1lc3 Cpab.
0
H .
112 | Hawecpab 3145=0,91c3 He cpab.
no lg
bnoknposKa _
1.1.3 no 11 3lp=1,3lc3 He cpab.
MpoBepka
114 31p=1,3I Cpab.
Tc3 0= 2,313 pa
MNposepka
1.1. =1 .
5 Tes oy 31p=1,3lc3 Cpab
MNposepka
1.1. =1 .
6 Tes ay 31p=1,3lc3 Cpab

*McnbITaHWe NO KaxA0My NYHKTY CYMTAETCA BblAEPKAHHBIM, €C/IN BbINOHAOTCA YCN0BUA:

1.[loCTUrHYTbIM pe3ynbTaT cpabaTtbiBaHUA (cTonbew, 6) coBnagaeT ¢ Heobxoammbim (cTonbel, 5);

2.\meeTca COOTBETCTBUE MEXKAY U3MEPEHHbIM M 3aaHHbIM BpeMeHem cpabaTtbiBaHMA (cTonbel 8 n 7) ¢ norpelHocTbio He 6onee 0,03 ¢ Ans BpemeH
A0 1,3 c v norpewHocTblo He 6onee 0,06 ¢ B ocTaNbHbIX CAy4Yasx (1. 4).
3.BbIxOAHble pesie YyCTPOWUCTBA, NpeAHa3Ha4veHHble A e

Mmaparbl, U CXembl CUTHaJ/IM3aUMN AeNCTBOBAJIN TPdBUJ/IbHO. fucm

naA Ha KOMM TELI,VlaHrIbIea
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5.5.MpoBepkKa ctyneHeit ogHo¢pa3HOI TOKOBOW 3aLUTDI

MpW UCNbITAHUAX TOK NOAAETCA B TOKOBbIM BXOA, NpoBepsAaemoi ctyneHun. NMpu nposepke Tc3 0y Ha ANCKPETHbIM BXOA, Ha3HAYeHHbIM HA YCKopeHue
CTYNeHW, NoAatoT CUrHan. na nposepku Tc3 ay HENOCPeACTBEHHO Nepes, nogayen NcnbiTaTeIbHOro PeXXMma ciesyet UMUTUPOBATL BKAKOYEHME
BbIKAtoYaTena (NyHKT 3.13.1), npuyem Bpemsa OT UMUTALMUKN BKAKOYEHMA 40 NOLAYN UCMbITAaTENIbHOIO PEeXMMA He AO/IKHO NPeBbIWaTh YCTaBKy Mo
BPeMeHM BBOAA aBTOMATUYECKOIO YCKOPEHUA

Tabnmua 5.5
Obwme XapaKTevaICTVIKVI MapameTpbl peiKvw\a Pesynbtar Bpema cpabaTbiBaHms, ¢ McnbiTaHue BblaeprKaHo/
Ne NCMbITaHWUM UCNbITaHWUN cpabaTbiBaHMA He BblAEeprKaHo *
B H - - 7 -
nn na, ) VerIoBUS I3, A eo6x<3 Ll,ocmvr 3apaHHoe amepeH- | CooTBeTcTBME
NCNbITaHWUM OVMbI HYTbIN Hoe Aa/Het
1 2 3 4 5 6 7 8 9 10
1 Ne rpynnbl ycTaBoOK
1.1 HavmeHoBaHMe cTyneHun
111 | Hacpab.mo IT31,1lc3 Cpab.
IT3
H .
11 | Hanecead IT3=0,91c3 He cpa.
no Its
bnoknposKa _
1.1.3 no 11 It3=1,3lc3 He cpab.
Mn
1.1.4 | 'PoBepKa IT3=1,3Ic3 Cpab.
Tc3
n
1.1.5 poBepra It3=1,3Ic3 Cpab.
Tc3 oy
n
1.1.6 PoBEpKa IT3=1,3Ic3 Cpab.
Tc3 ay

*McnbITaHWe NO KaXKA0My MYHKTY CYMTAETCA BblAEPKAHHBIM, €C/IU BbINOIHAOTCA YCN0BUA:

1.[loCTUrHYTbIM pe3ynbTaT cpabaTtbiBaHUA (cTonbew, 6) coBnagaeT ¢ Heobxoammbim (cTonbel, 5);
2.\lmeeTca COOTBETCTBUE MEXKAY U3MEPEHHbIM M 3aaHHbIM BpeMeHem cpabaTtbiBaHMA (cTonbel 8 n 7) c norpewHocTbio He 6onee 0,03 ¢ a4na BpemeH
A0 1,3 c v norpewHocTblo He 6onee 0,06 ¢ B ocTaNbHbIX CAy4Yasx (1. 4).
3.BbIxoAHble pese yCTPOMUCTBA, NpeaHa3HavyeHHbleITAAenicfB1ia Ha ROMMYTaLOHHGIE JIapaibl, Vi CXEMBI CMTHANAZALVIN AeVCTBOBaNN TPaBNIbHO Tuem

Uamy Jlucm

Ne dokym. lodn. Yama

EABP.656122.003 /12 [ *




UHs. Ne noon

[1odn. u dama

WHe. Ne ovén.

B3am. uHs.

No [Modn. u Gama

5.6.MpoBepKa cTyneHeit TOKOBOM 3awwmuTbl 06paTHOMU NOCNE[0BATENIBHOCTU

Mpu ncnbITaHMM cTyneHn No |2 B TOKOBbIE BXOAbl CTOPOHbI, MO KOTOPOM Ha3HavyeHa paboTa CTyneHu, NoAakoT TOKU B pexkmme aByxdasHoro K3.

Mpw 3ToM 3HayeHMe nogaBaemoro GpasHoOro Toka onpeaensercsa nNo BbiparkeHuto lo=12xV3. Mpu ncnbiTaHUAx cTyneHun no 12/ 11 B TOKoBble BXoAbI

CTOPOHDI, NO KOTOpOl‘;1 Ha3HA4YeHa pa60Ta CTyneHun, noaatoT TOKKU 2wnlilor ABYX UCTOYHUKOB U YCTAHAB/IMBAIOT HeO6XO,EI,MMbIe Aana nonyyvyeHuA

3a4adHHOT0 3Ha4YeHuA |2/ I1 3HaYeHNA TOKOB 3TUX UCTOYHUKOB.

Tabnmua 5.5

Obwme xapaKTepuUCTUKM

MapameTpbl pexxruma

PesynbTtar

Bpemsa cpabaTbiBaHus, C

McnbiTaHKne BblaepkaHo/

No NCMbITaHWNM UCMbITaHUI cpabaTtbiBaHUSA He BblaepKaHo *
nn Bupa, ) VerIoBUS 2, A 1, A lo, A Heo6x<3- Ll,ocmvr- 3apaHHoe U3amepeH- | CooTBeTcTBUE
NCMbITaHWNM ANMBIN HYTbI Hoe Aa/Het
1 2 3 4 5 6 7 8 9 10 11 12
1 Ne rpynnbl ycTaBoOK
1.1 HanmeHoBaHwue cTyneHu, ctopoHa (BH, CH naun HH)
12=1,1lc3
H . 12 !
111 @ C(f’;flln)o (12/ 11= Cpab.
1,1Kc3)
12=0,91c3
1.1.2 I'I(I:TZHe 823/6"1) (12/ 11= He cpa.
0,9Kc3)
Baokuposka 12=13lcs
113 " ZB (12/ 11= He cpa.
1,3Kc3)
MboBeDKa 12=1,3Ic3
1.1.4 P Tc3p (12/ 11= Cpab.
1,3Kc3)
MboBebKa 12=1,3Ic3
1.15 '?rc3 Op (12/ 11= Cpab.
y 1,3Kc3)
MNMposepkKa 12=1,3lc3
1.1 .
® Tcs ay (12/ 11= Cpab —
40
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\ 1,3Kc3) \ \ \ \

*McnblTaHWe MO KaXKAoMy NYHKTY CYMTAETCA BblAEPMKaHHbIM, €CIN BbIMOMHAIOTCA YCNOBUA:
1.JocTurHyTbin pesynbTaT cpabaTbiBaHMA (cTonbel, 8) coBnagaeT ¢ Heobxoaumbim (cTonbel, 7);

2.meeTca cooTBETCTBME MEXAY M3MEPEHHbIM U 3a4aHHbIM BpemeHem cpabaTtbiBaHusA (ctonbeu, 10 1 9) ¢ norpewwHocTbio He 6onee 0,03 ¢ ana BpemeH go 1,3 cu
norpeLwHocTbio He 6onee 0,06 ¢ B ocTanbHbIX caydanx (n. 4).

3.BbIxoAHble pesie yCTPOMNCTBA, NpeAHa3HaYeHHble 418 AeNCTBUA Ha KOMMYTaLUMOHHbIE annapaTbl, U CXeMbl CUrHaN3aLUMKN AeCTBOBaAM NPaBU/IbHO.
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5.7.MpoBepKa NpaBUIbHOCTU NOBEAEHUA YCTPOUCTBA NPU CHATUU U NOAaYe ONepaTUBHOrO TOKa

5.7.1.MNMpwn HecpaboTaHHbIX BCceX QYHKUMAX YCTPOMCTBA MHOTOKPATHO CHMMAIOT M NOAAIOT HA
Hero Hanps)KeHue onepToka. Yb6eraalTcA B OTCYTCTBMM JIOXKHOFO cpabaTbiBaHMA t0ObIX
dyHKUMIA. Tpy 3TOM B )KypHaiax YyCTPOMCTBA He AO/IKHO MOABAATLCA HUKAKMX HOBbIX 3anucen
KpOMe NoAaun 1 OTKIOYEHUA ONepToKa.

5.7.2.lna npoBepKn coxpaHeHns paboTocnocobHOCTU yCTPOMCTBA NPU MepepbiBax MUTAHUA
anvtenbHoctbio 0,5 ¢, ANCKPETHbINA BXOA, Ha3zHayaloT Ha MYCK NPOMeXKyTouHOM GyHKUMK. Bbixos,
NPOMEXYTOUYHOW YHKLMM Ha3HaAYaloT Ha cBeToaMon B pexume C  odukcaumen. [Ons
NPOMEXYTOYHOM  QYHKLMWM yCcTaHaBAMBalOT Bpema cpabatbiBaHma 0,5 c. C nomouwpto
nepekntovaTenss 0g4HOBPEMEHHO CHUMAIOT HAMNpPAXKEHWEe OnepToKa C YCTPOMCTBA M NOAAOT CUrHaN
Ha AMCKPETHbIM BXOA. [locne BOCCTAHOBNAEHUA HAMPAMKEHMA ONepTOKa Ha YCTPOMCTBE CBETOAMOA,
OO/MKEH OKa3aTbCA BK/AOYEHHbIM, YTO CBMAETENbCTBYET O TOM, YTO YCTPOMCTBO COXPaHWUAO
paboTocnocobHOCTb U 0TpaboTano c AencTeBuem Ha ceetoamon yepes 0,5 ¢ nocne OTKAKOYEHUA
NUTaHUA.

6. MpoBepKa B3aMMogencTena yCTpoOnCTBa € ApYrMmum ycTponcTeamm P3A, KOMMYTaLMOHHbIMMK
annapatamu, Lenamm LLeHTPaIbHOM CUTHANN3aLMN.

NpoBepKa BbINOAHAETCA MPU HOMMUHANBHOM 3HAYEHUU HaANPAXKEHWA OnepaTUBHOrO TOKa.
Mepen npoBepKOM BbIBOAUTCA M3 PaboTbl AeNCTBME BbIXOAHbIX LEnen CBOero ycTpowucTea u
YCTPOMCTB, B3aMMOLENCTBME C KOTOPbIMWN NPOBEPAETCA.

Takoi nposepke gna yctpoiictea PC830-AT3 B 4aCTHOCTU AO0NXHbI NOABEPraTbCA CBA3WN ANA
OpraHu3auum normyeckom 3awmtbl WuH, YPOB, nycka AYP u YAIMB, yckopeHua u 610KMPOBKM
3aLWmT, AEeNCTBMA YCTPOMCTBA HA LLEHTPA/IbHYHO CUTHANN3aLmio, AeNCTBUA Ha BbIKAOYATE Nb.

7.NMpoBepKa ycTpoMNCTBa NoA, Harpy3Kon pabounm ToKom.

Mpn npoBepKe yCTPOMCTBA NOA HAarpy3Koi paboynm TOKOM onpeaensatoT:

-UCNPaBHOCTb M MPaBUIbHOCTb NOAKIOYEHUA Lienel TOKa N0 BCeEM BXO4aM;

-NPaBUIbHOCTb YepeaoBaHua ¢as Lienen Toka no ctopoHam BH, CH n HH;

-c$asnpoBaHHOCTbL Lienen Toka no crtopoHam BH, CH n HH u BennumHy ToKka HebanaHca
anddepeHUnanbHOM 3aWmUThI;

-npaBuabHOCTb popmupoBaHMa anddepeHUManbHOro ToKa NpU 0O6TEKAHMM TOKOM BXOAOB
cTtopoH BH, CH n HH.

-NpPaBUNbHOCTb GOPMMUPOBAHMA TOKA TOPMOKEHMA NPU 0O6TEKaHUM TOKOM BXOA0B CTOPOH BH,
CH n HH.

7.1.Nepen Havyanom MUCMbITaHWUIA NPOBEPUTb BU3ya/bHO MNPaABUAbHOCTb COOPKM CXEMbI
NOAKNIOMEHMA LEeMNe TOKa YCTPOMCTBA M  BbINOJAHUTL MEPONPUATUA, NpenoTBpallarolme
HEeCAaHKLUMOHUPOBAHHblE AOENCTBMS YCTPOMCTBA HA KOMMYTAUMOHHbIE annapatbl W Agpyrue
ycTpoiictea P3A.

7.2.CoxpaHnTb dpann ycTaBoK ycTpoiictBa B ¢dopmaTe .ust AnA BO3MOMKHOCTM NocseaytoLen
3anucum B ycTpoiictea U B Excel ans AOKYMeHTMPOBaHMUS.
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7.3.Mpn HannumMm Ha BXOAAX YCTPOWMCTBA Jaxe HEe3HAYUTEeNbHOro TOKa Harpysku oOT
TpaHcPOPMaTOPOB TOKA NPOCMATPMBAA C MOMOLLBIO MEHIO UAM Nporpammbl «BURZA» 3HaveHuA
M3MepAEeMbIX YCTPOMCTBOM TOKOB M WX YINOB MOXHO OMpeaenuTca C NpPaBUIbHOCTbIO
NOAKNOYEHMA Lenen TOKa BCex CTOPOH 3awuuaemoro TpaHchopmatopa. Mpu npasuabHOM
NOAKNIOYEHUN YIAbl MeXay Tokamu ¢a3 OAHOM CTOPOHbI 3allMuiaemoro TpaHcdhopmaTtopa
OONXKHbI COOTBETCTBOBATb CMMMETPUUHOMY PEXMMY TOKOB HArpysku, a yrabl Mexay TOKamu
OAHOMMEHHbIX a3 pasHbIX CTOPOH TpaHchopmaTopa LO/MKHbI  ONpPeaenATbCA rpynnom
coefnHeHUN ero o6MoToK. [nA BbINOAHEHMA 3ToW paboTbl Nnporpamma «BURZA» npepoctasaseT
ynobHoe cpeacTBO — MPOCMOTPLUMK BEKTOPHbLIX AMArpaMm B PeXMMe peanbHOoro spemeHu. C
LUenbio AOKYMEHTUPOBAHMA PEe3yNbTaTOB MPOBEPKM YCTPOMCTBA NOA Harpyskoi paboymm TOKOMm
pekomeHAyeTCcA NPUHYAUTENbHO 3anycTutb ocumanorpad (Hanpumep, NO  Ha3HAYeHHOMY
ANCKPETHOMY BXOAY) U COXPAHWUTb 3aMMCaHHYO OCLUANOTPaMMY.

7.4.1na NpoBEPKN NPaBUNbHOCTU YepenoBaHus ¢as No Kaxaon us ctopoH (BH, CH nan HH)
KpOMe W3MepeHua YrnoB Mexgy Tokamu ¢a3 COoOTBETCTBYHOWEN CTOPOHbI MO MNyHKTy 7.3
pPEKOMEHAYETCA NPU HA/IMYMM TOKA Harpysku yepes MeHK YCTPOMCTBA MAW C UCMOJIb30BAHMEM
nporpammbl «BURZA» nameputb 3HauYeHMs TOKa 0bpaTHOM NOC/NeA0BaTE/IbHOCTU MO KaXK4ou u3
CTOpPOH. lMpu npasunbHOM 4epenoBaHun ¢as 3HauyeHWe TOKa O6pPaATHOM MNOCNeaoBaTENbHOCTU
06bl4HO He npeBblwaeT 10% OT MaKCMManbHOTO $a3HOro ToKa.

7.5.0n5 npoBepku cpasmMpoBaHHOCTM Lienen ToKa YCTPOMCTBA AOCTAaTOYHO MPU HAaMYUKU TOKA
Harpyskn 4yepes MEHI0 YCTPOMCTBA WM C MCMOJIb30BaHMemM nporpammbl «BURZA» mnameputb
andodepeHunanbHbie TOKM HebanaHca Ans Kaxaoh m3 ¢as. Karkablih M3 yKa3aHHbIX TOKOB He
JonkeH npesbiwatb 10% MaKcMMmanbHOro w3 BTOPUYHbLIX ToKoB TT ctopoH BH, CH n HH
COOTBETCTBYOLLEN Pa3bl.

7.6.0n5 npoBepKn NpaBuabHOCTM popmmupoBaHma anddepeHLnanbHOro ToKa B KaxKaomn dase
n3 TokoB ctopoH BH, CH n HH cneayet ana nposepaemoli ¢pasbl nooyepeaHo 3akopaumsatb TT m
3aTeM OTK/IOYaTb OT BXO/,0B YCTPOMCTBA TOKMU cTopoH BH, CH v HH, octaBnsas noaknto4YeHHbIM TOK
TONbKO OAHOWM CTOPOHbI. M3mepeHHOe yCTPOMCTBOM 3HauveHue guddepeHuManbHOro Toka no
BbIOpaHHOM da3e [O0/MKHO pPaBHATbCA OCTABLIEMYCA MNOAKAOYEHHbIM BTOPUYHOMY TOKY,
YMHOXXEHHOMY Ha KO3bOMUMEHT BblpaBHMBAHMA COOTBETCTBYIOWEN CTOPOHbI. [pu 3TOM
NOrpeLHOCTb He A0/KHa npeBbiwaTb 10%.

7.7. Ona NnpoBepKM NPaBUAbHOCTM GOPMMPOBAHMA TOKA TOPMOXKEHMA OT TOKA Kaxaon 13 ¢as
ctopoH BH, CH n HH cnegyet ana nposepsemoit $pasbl NnoodyepenHoO 3aKkopayumBatb TT U 3aTem
OTK/t0MaTb OT BXOA0B YCTPOMCTBA TOKN cTopoH BH, CH n HH, octaBnas noaknto4eHHbIM TOK TONbKO
OAHOW CTOPOHbI. M3mepeHHOe YCTPOMCTBOM 3HA4YeHME TOKa TOPMOXKEHMA No BblbpaHHOM ¢ase
OOMKHO pPaBHATbCA OCTaBWeEMYCA MOAKAIOYEHHbIM BTOPUYHOMY TOKY, YMHOMEHHOMY Ha
K03 PUUMEHT BblpaBHUBAHUA COOTBETCTBYIOLWEN CTOPOHbI U KOIOPUUMEHT yyacTUA TOKa 3TOM
CTOPOHbI B TOKE TOPMOXKeHuUA. Mpn 3TOM NOrpeLHoCcTb He A0XKHa npesbiwaTb 10%.

7.8.B cBA3M C OTCYTCTBMEM B HOPMaAJ/IbHOM PEXMME TOKOB HY/1EBON NOCNEA0BaTEIbHOCTU, ANS
NPOBEPKN MPAaBUABHOCTU U3MEPEHUA PACYETHOrO TOKA HYNE€BOW NOCAen0BaTeIbHOCTM CTOPOH BH
n CH, Heob6x04MMO MCKYCCTBEHHO CPOPMMPOBATL 3TN TOKM U3 TOKOB HArpy3KU, UMUTUPYA PEXKUM
3aMblKaHMA Ha 3emto. [lepeKkntoyeHna B Lenax ToKa N8 UMUTALUKM 3aMbIKaHWA Ha 3emto dasbl A
NOKasaHbl MYHKTUPHbIMU AMHUAMMU Ha puc. 7.1.
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MNosicHaowasa cxema

Llenn Toka ctopoHbl BH (CH)

_I_ Al
TALA Ia AI-DT3
“ “ 1(7) = 2(8)
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= [ m' < 3 1 20)
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Puc. 7.1 NMpoBepKa NpaBUAbHOCTN N3MEPEHMA TOKA HYN1IeBOI NOCeA0BaTE/IbHOCTH

Ons ux peanmsaumm HeobxoANMMO BbINOAHUTL CieayioLLee.

B uenax ToKa OTKAYNTbL NPOBOAA C Kemm BXxoAoB Toka ¢a3 B n C 6noka Al-DT3 ycTpoiicTsa,
npeaBapuTeNibHO 3aKOPOTMB BTOPUYHbIE OOMOTKM TpaHcPopmaTopoB TOKA 3TUX a3, u4To
UMUTUPYET pexmm ogHodasHoro K3 c o6TekaHnem Tokom ¢asbl A;

OnAa BbINONHEHWUA YKa3aHHbIX NEPEKAOYEHUIA PEKOMEHAYETCA MOAb30BATbCA BPEMEHHbIMMU
nepemMbl4Kamm Ha UcnblTaTeNbHbIX 610Kax BU.

Mpwn npaBuabHOM U3MepeHUU pacdyeTHOro Toka 310 ero BennUMHA, KOHTpOAMpyemas yepes
MEHIO YCTPOMCTBA WM NPU NOMOLLM Nporpammbl « BURZAY, AO0NKHA PaBHATLCA TOKY OCTaBLUencs
noAKAto4eHHOM ¢dasbl. [pn 3TOM NOrPeLLIHOCTb He A0XKHa npesbiwaTts 10%.

7.9.1N0 OKOHYaHWM UCMbITaHMN HEOBXO4MMO BOCCTAHOBUTb HOPMAJIbHYIO CXEMY NOAK/OYEHNS
YCTPOWCTBA, €ro AeNCTBME HA BbIKAKOYATENN M APYrMe YCTPOMCTBA, BbiBeAEHHOE nepes Hada/om
NCNbITaHWA.

8.Mposepka paboTbl ycTpoiicTBa ¢ ceTbio cbopa MHPopmaLmn. CUHXPOHM3ALMA BPEMEHMN.

Mpy HannumMm Ha ob6beKTe MNPOrpaMMHO annapaTHbIX cpeacTB obmeHa MHbopmauunein u
ynpasaeHunsa C UCNoib30BaHMEM TePMUHAN0B P3A yCTPOMCTBO AO/IKHO 6bITb MHTEFPUPOBAHO B UX
cpeay. WHTerpaumna BbINOMHAETCA COBMECTHO CO cheuuanuctamum nogpasgeneHmn ACY uvam IT,
KYpUpYHOLWUMN MHGOPMALMOHHYIO cucTemMy. Mpun 3TOM MCNOb3yeTCA KapTa MPOTOKo/a obmeHa
YCTPOMCTBA C agpecamum [AaHHbIX W KOMAHA YnpaBJeHUs W  BCTPOEHHble CpeacTsa
MHPOPMALMOHHOM cucTeMbl. Mocne BbINONHEHNA MHTErpaLuKM OCYLLLECTBAAETCA NPOBEPKA paboTbl
TEPMWHANA B CETU MyTEM CYMUTbIBAHMA MHPOPMALMKM C TepMMHana 06 M3MepeHuAX, YCTaBKaXx,
pe3ynbTaTax NapameTpUpoBaHMA YCTPOMCTBA.

CVHXpOHU3aUNA BpemMeHn TepmunHanos P3A n MHPOPMALMOHHOM CUCTEMbI B 3TOM Cay4vae
OCyLLeCcTBAAETCA CpeaCcTBamMM NOCAeHEeMN.

Mpwn oTCcyTCTBUM MHPOPMALMOHHOM CUCTEMbI Ha OOBEKTE, CUHXPOHM3AUUA BPEMEHU BCEX
TepMmMHanoB P3A 00/KHA OCYLLECTBNATLCA Nogayveit obLlero CMHXPOHU3UPYIOWErO MMMY/AbCa Ha

AMCKPETHbIE BXOAbl TEPMUHA/IOB, Ha3HAYEHHbIe Ha PYHKLMIO CUHXPOHU3ALLUN.
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9. NoAroToBKa v BBOA, YCTPOICTBA B paboTy NO NONHOMN cxeme

9.1. BOCCTaHOBUTb HOPMA/NIbHOE COCTOAHME MNONHOM CXembl NOCAe BCEeX W3MEHEHUN,
BbIMONHABLUMXCA NPWU Hanagke. BepHyTb B HOpmasnbHOE COCTOAHME BCe nepeknvarlme
YCTPOMCTBA, HaKNagKN, nameputesnbHble B/10KM, Nepembl4KM Ha pAadax 3a*KMmMoB. BoccTaHOBUTH
BCE HAaCTPOMKM TEPMMHANA, MU3MEHSABLUMECA B NPOLLECCE HAaNALKW.

9.2.BbINONHUTL  OCMOTP BCeEX Uenen, COCTOAHUA MNepeKkNtoYaloWwmx YCTPOWUCTB, pene,
ceetoamonos. Ocoboe BHMMaHME 06PATUTb HA 3/IEMEHTbI, COCTOAHME KOTOPbIX M3MEHANOCH NpU
NpoBepKe YCTPONCTBA NOA HArpy3KOom.

9.3.BbINONHUTL KBUTMPOBaAHME ycTpoiicTe P3A.

9.4.BbINONHUTBL 3aNKUCK B KypHane P3A o pe3ynbTaTax NpoOBEpPKU, COCTOAHMN NPOBepABLLEroca
YCTPOWMCTBA, M BOSMOXKHOCTM ero BBo4a B paborTy.

9.5.0popmunTb NacnopT-NPoTOKON U GOPMYAAP Ha BBOAUMOE B paboTy yCTPOMCTBO.

9.6. BBectu ycTponcTeo B paboTy.
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Jlntepatypa

1. MuKpoOnpoLECCOpHOe YCTPOMCTBO penenHon 3awmtbl M aBTomaTukm PC830-AT3.

PykoBoacTtso no akcnayatauum EABP.656122.003P3.

2. TexHiyHe

0b6CcnyroByBaHHA  MIKPOMPOLIECOPHMX  MPUCTPOIB  PEIEMHOro  3axuUcTy,

NpPOTMaBapiiHOI aBTOMATMKMK, €/1EKTPOABTOMATUKM, AUCTAHLIMHOIO KepyBaHHA Ta CUrHanisauii
eNeKTPoCTaHLil i niactaHuin Big 0,4 no 750 kKB. COY-H EE 35.504:2007.
3. Hopmn Yacy Ha PEeMOHT i TexHiyHe o6CnyroByBaHHA eNIEKTPUYHUX Mepex. [Mpuctpoi

penemHoro 3axucty i asTomatnku. Tom 9. COY-H EE 05.838.:2006.

4. TunoBas MHCTPYKUMA MO OpraHM3aumu M NPou3BOACTBY PabOT B YCTPOMCTBAX pPesienHOM

3aLLUNTbI U 3/IEKTPOABTOMATUKN SNEKTPOCTaHUMI 1 noacTaHuuii. P 34.35.302-90.

MpunoxeHune 1. KOMNNEKT MHCTPYMEHTA U U3MepUuTenbHbIX Npnbopos

1. UcnbiTaTesibHas yCTaHOBKA A1 MPOBEPKU YCTPOMCTB PEeNeMHOM 3aLluUThI.

2. Hoytbyk c ycTaHoBneHHOlM nporpammont «BURZA» u kabenem USB — mini USB ans

noakntoyeHuna K PC830-AT3.

3.MynbTumerTp.

4.Bonbtamnepdasometp (BAD).

5.MerommeTp Ha 2500 B.

6. CekyHgomep MNB53 naun aHanor.

7.0cumnnorpad ¢ NnamsaTblo UAKU nocnecsedyeHmem n pesuctop 3 Om, 0,25 BT (Tonbko ans

bUKcauumn nmnynbca ToKa Npu cpabaTbiBaHMM ANCKPETHOTO BXOZa NO NyHKTY 3.19.4).

8. iByxno3ununoHHoe pene P11 nav ero aHanor.

9. KomnieKkT NpoBOA0B A/15 NOAA4YM UCMbITATE/IbHbIX PEXKUMOB 1 COOPKN CXEM UCMbITAHUN.

10. KOMNAEKT MHCTPYMEHTaA peneniimKa.
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