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1 OBLWME CBEAEHUA

HacTtoswee pykoBoactBo no akcnnyatauum (P3) pacnpocTpaHsieTca Ha
TEpMUHanNbl MuUKponpoueccopHble «bpecnep-0107.010» (pernctpatopbl aBapuUrHbIX
cobbITUN, MMeHyeMmble aanee — «yctponctea PAC», «pernctpaTtopbl», «TEpMUHANDBIY) U
COAEPXNUT Heobxoammble cBefeHus No (PYHKUMOHANbHOMY Ha3HAYEeHUKO, OCHOBHbLIM
napameTpam, nNpuHUMNAM [OEeNCTBUSA, YCMNOBUMAM 3KCnnyataumm W TeXHUYECKOMY
obcnyXuBaHuio.

Hactosawee P3O paspaboTtaHo B COOTBETCTBUMM C TPeOOBaAHUAMU TEXHUYECKUX
ycriou  TY 3433-006-71026440-05 «MwukponpoueccopHble TepMuHanbl  cepuu
«bpecnep-0107».

Hactoswee P3O npumeHsieTcss BMeCcTe CO cCrnegylowmMy 3KcnnyaTtaumoHHbIMU
AOKYMEHTaMu:

— nacnopt BPCH.656132.010 I1C;

— pykoBogcTteo onepaTtopa BPCH.00002-01 34 01 «[porpammHoe obecneveHne
WinBres»;

— pykoBogcTteo onepaTtopa BPCH.00004-01 34 01 «[porpammHoe obecneveHue
TranSet»;

— pykoBogcTteo onepaTtopa BPCH.00007-01 34 01 «[porpammHoe obecneveHne
BresMony.

lMepeyeHb [OOKYMEHTOB, Ha KOTOpble [aHbl CCbifIkKW B pPYKOBOACTBE MO
aKcnnyaTauuun, NnpuBeaeH B NpUoXxeHum A.

Yctponctea PAC npegHasHayeHbl AN yCTaHOBKM B penenHbix otcekax KPY u
KPYH, B naHensix, B wkadax, B WMTax Ha 3MeKTpoaHepreTnieckmx obbektax n padoTbl
B HEMPEPLIBHOM KPYrNOCYyTOYHOM pexume. YCTPOMCTBO He TpebyeT NpuHyauTENbHOro

oxnaxpeHu4.

MpumeyaHune. [10 ncTevyeHuss rapaHTUMHOIO CpOKa KaTeropuyecku 3sanpeliaeTcd
BCKpbIBATb KOpnyc TepmMuHana. Npu HapylweHnn gaHHOro ycrnoBus
nsgenve He BygeT NPMHMMAaTBLCA Ha rapaHTUMHBIA PEMOHT.

OTBeTbl Ha BOMPOCHbI MO MPUMEHEHUIO W 3JKChnyaTauuum TEPMUHaNoB Cepun
«Bpecnep-0107», He OoTpaXKeHHbIe B HACTOSILLEM PYKOBOACTBE, MOXHO MONYy4YnUTb Yepes

dopmy obpaTHOM cBA3M Ha canTe http://www.bresler.ru.

B cBs3n ¢ cuctematndecku npoBoaAMMbIMUA pa6OTaMVI no coBepLUEHCTBOBAHUIO
yCTpOIZCTBa B €ro KOHCTPYKUMUIO C*)yHKLI,I/IOHaJ'I MoryT ObITb BHECEHbI HE3HAYNTENbHbIE
M3MEHEHNA, yny4dllawuwmne napameTpbl U Kay4eCTBO yCTpOVICTBa, HEe OTpaXeHHble B

HacTosILLEM PYKOBOACTBE MO 3KCnnyaTaumu.
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MpuMeHsieMble B TeKCTe HacToswero P3O cokpalueHus:

ACY Tl — aBTOmMatMamMpoBaHHass cuctemMa  ynpaBfeHuUst  TEXHONOrMYEeCKUM

MpoLIeccoM;

AU — aHanoro-uudpoBon npeobpasoBaTens;

BUC — 6onbluas nHTerpanbHasa cxema;

BHH — 6rnokmpoBka npu HEMCNPaBHOCTU Lienen HanpsXKeHNs;

3TN — 3anacHble YacTu, MHCTPYMEHTbI, MPUHAOSIEXXHOCTMU;

MO — nameputernbHbIA OpraH;

N3Y — nHTennekTyanbHoe aneKTpoHHOEe YCTPOMCTBO;

KPY — komnnekTHoe pacnpefenntesisHoe YyCTPOMUCTBO;

KPYH — komnnekTHoe pacnpenenntesisHoe YyCTPOMUCTBO HapYXHOW YCTaHOBKMN;
MIT YP3A — M1kponpoLeccopHOe YCTPONCTBO pefenHON 3allmTbl U aBTOMATUKW;
HKY — HM3KOBONbTHOE KOMMEKTHOE YCTPOMCTBO;

HT[ — HopMaTUBHO-TEXHUYECKAsA LJOKYMEHTaALNS;

O3Y — onepaTtmBHOE 3anoMUHaloLLEE YCTPONCTBO;

OMI1 - onpeneneHne mecta NoOBpeXAeHUs;

M3Y — nocTosHHOE 3anomMuHatoLee YCTPONCTBO;

MK — nepcoHarsnbHbIN KOMMbLIOTEP;

MINC — nporpammmpyemas normdeckas nHTerpanbHasa cxema;

MO — nporpammMmHoe obecneveHue;

MMN3Y — nepenporpaMmMmmnpyemMoe nocTosiHHOe 3arnoMuHaroLLlee YCTPOUCTBO;

MT33IM — npaBuna TEXHNYECKOMN akcnnyaraumm 3IEeKTPOYCTaHOBOK

notpeburenen;

PAC — perncrpartop aBapuinHbIX cOBbITUR;

P3A — penenHas 3awmuTta n aBTomaTuka;

PO — pykoBOACTBO MO aKcnnyaTauum;

TH — nameputenbHbiM TpaHCOOPMaTOp Hanps>KeHUs;
TT — nameputenbHbIn TpaHcopMaTop TOKa;

LM — ueHTpanbHbLIM Npoueccop;

O3C — aneKTpo3HepreTnyeckas cmcrema.
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2 OMMMCAHUE U PABOTA TEPMUHATA

2.1 HazHa4yeHue TepMMHana

2.1.1 TepmuHansl MukponpoueccopHble «bpecnep-0107.010» (perncrtpatopbl
aBapUNHbIX COBbITMIN) ABNAOTCA LM POBBLIMU MPOrPaMMHO-TEXHUYECKMMM KOMMIEKCaMM
N MNPUMEHSIOTCA Ha OObEeKTax 9neKkTPOIHEPreTUKkn, OCYLLEeCTBMAS He3aBUCUMO OT
YCTPOUCTB penienHon 3awuTbl W aBTOMATU3MPOBAHHbLIX CUCTEM  YnpaBreHus
TexHosnornyeckumun npoueccamm (ACY TI) peructpaumio n XpaHeHue napameTpoB
ANEeKTPOMarHUTHbIX MepexofHblX MNpoLeccoB nWHUK anekTpornepedadn (J1AM) wn
obopyaoBaHusa noactaHuuin, akTtoB cpabaTbiBaHUS YCTPOWUCTB pPEenerHOn 3awuTbl U
aBTOMATUKN, UBMEHEHUI COCTOSIHNUA KOMMYTaLMOHHbIX annapaToB, NapaMmeTpoB CUCTEM
onepaTMBHOrO MOCTOSIHHOINO TOKa, a Takke, OnMuMOHanbHO, OocyllecTBnieHne yHKLMK
onpegerneHua mecrta nospexaeHusa (OMIT).

B 3aBucmmoctn OT HeobGXoOuMMOro KonuvyecTtBa perncTpupyemblxX CUrHanos,
TepMUHan MoXeT UMETb OAHO N3 YeTbIpeX KOHCTPYKTUBHBLIX UCMOMNHeHMN (Tabnvua 2.1).

Pernctpatop nossonsieT OAHOBpeMeHHO 3anuckiBatb A0 80 (HapalimBaeMbix
no 8) aHanorosbIX CUrHanoB — 40 64 N3 HAX MOTyT UMETb ranbBaHNYECKYH Pa3BA3Ky npu
nomowm  peppomMarHuTHblx  TpaHccopmaTopoB. OcTanbHble  BXOoAbl  MMEKT
ranbBaHNYECKYH0 pPasBA3Ky C MOMOLLbIO JNEKTPOHHbBIX TpaHCOPMaTopoB M MOryT
NoAKMNYaTbCAa K LensaM Kak MepeMeHHOro, Tak U MOCTOSIHHOrO TOKa. Bo3moxHa
pernctpauusa oo 576 (HapawwmsaemMbix N0 32) OUCKPETHbIX (NorMyeckux) curHanos. B
permctpatope MOXHO [[006aBuTb ONUUID MNpueMa CUrHanoB TOKa W HanpskKeHus,
nepefasaemble B COOTBETCTBMU cO ctaHgaptom IEC 61850-9-2, |IEC 61850-9-2LE wu
IEC 61869-9 (SV-NOTOKM), ANCKPETHbIE CUrHanbl, NepeaaBaemMble B COOTBETCTBUN CO
ctaHgaptom |EC 61850-8-1 (GOOSE-coobuweHus). [Mpnem GOOSE-coobuieHunn
ocywiecTBnsgeTcsa nnaton npoueccopa. [llpuem SV-NOTOKOB  OcyLlecTBnsieTcs
crneumanbHbIM JONOSTHUTENbHBIM 6510KOM Npuema SV-nNoTOKOB.

3anucaHHble OCUMMorpaMmbl COXPAHAOTCA B 3HEProHe3aBUCUMMOW NaMsATW.
MpumMeHeHne 3aBOACKMX HaCTpPoeK rapaHTupyeT XxpaHeHune He wMeHee 100
ocuunnorpamm. PeanbHbin 06beM AaHHbIX A5 XpaHEHUSA 3aBUCUT OT KOHdUrypaumm
arnnapaTHOM YacTu YCTpOMCTBaA U napameTpoB ocuunsorpacgupoBaHus. NpumeHsemMbin
BHYTPEHHUA  HaKoOnNuTENb  (3HeproHesaBucMmasa nNamATb  YCTPOWCTBA),  Npu
COOTBETCTBYHOLLMX HACTPOMKaxX TepMuHana, MO3BONSET XpaHUTb OCLMIOrpaMmbl

CyMMapHoOn OnnTenbHOCTbO 4 4aca u 6onee. EguMHuua 3anucu (dann) coctouTt u3
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npegaBapuMmMHOro, aBapUMHOIO U MocrieaBapumMHOro pexmmoB. [aHHble napameTpbl
aBapuMHOro ocuunrorpada SABnSTCA HacTpaMBaeMbiMM M 3aJal0TCA C NMOMOLLBIO
nporpammbl pegaktupoBaHus yctaBsok TranSet (BPCH.00004-01 34 01 «[porpammHoe
obecneyeHne TranSet», nocTtaBnNAeTcAa COBMECTHO C TepmuHanom), nubo uyepes
KOHTeKCTHoe MeHo «Ocuunnorpad» (3.3.4.7.1).

Kaxpass 3anucb conpoBoXaaeTca uHopmMauuen o pate, BpPeMeHW Mycka,
cpaboTaBLUMX NYCKOBbLIX OpraHax, ycTaBKkax nyCcKoBbIX OPraHoB.

MpocmoTp, aHanu3 1 neyaTb ocuunnorpamm ocyuwectenseTcs Ha MK ¢ nomoLbto
crneumanbHoro nporpammHoro obecneyeHns WinBres (BPCH.00002-01 34 01
«lMporpammHoe obGecneveHne WinBres»), BXoasllen B KOMMMEKT noctaBku. Kpome
npocMOoTpa ocumnnorpamm uandecknx curHanos nporpaMmmHoe obecneveHme WinBres
nos3sonserT:

— co3gaBaTtb BUPTYyarnbHble (pac4E€THbIE) KaHanbl (HanpuMmep, NPOCMOTP TOKOB U
HanpsKEeHU CUMMETPUYHBIX COCTaBMAOLLNX);

— CTPOWUTb BEKTOPHbIE AnarpaMmbl;

— KOMMOHOBATb aHasoroBble U ANCKPETHbIE CUrHamMbl B Pa3fMyHbIX COMETAHNSAX U
MacLuTabax;

— N3MepSATb BPpEMEHHbIE UHTEPBAsbl MeXdy CUrHanamu;

— BbINOMHATb pacyeT paccTosAHMSA A0 MeCcTa NOBPEXOEHNS U MHOroe Apyroe.

MporpammHoe ob6ecneveHne WinBres npegHasHadeHo Ona paboTbl Kak C
ocuunnorpaMmmamMmn TepMmnHanoB cepumn «bpecnep-0107», Tak n ¢ ocumunnorpaMmMmamu,
npencrasneHHsiMu B opmate COMTRADE.

B peructpatope peanusoBaH 650K BbISBNEHUA BUTKOBbIX 3aMblKaHuUA B
n3mepuTenbHbIX TpaHcoOpMaTopax HanpsXXeHWs C OeNCTBUMEM Ha CUrHanusauuioo, a
Takke 610K cMrHanusaumm 0 HENONHOMA3HOM PeXMME SIMHUM AneKkTponepeaaYn.

2.1.2 ®yHKUMOHanNbLHOE HasHadyeHne TepMuHana OTpaXaeTcsi B CTPYKType ero
YCITOBHOro 0603Ha4YeHns, NnpMBeLeHHON HUXeE.

KoHdourypauus permctpatopa aBapuiiHbiX COObITUIN COCTOUT U3 HABOPHLIX 6OKOB
N Onsi onpeaeneHns KOHEYHOW KOHdurypaumm ycTpoMCTBa MCMNONb3yeTcs KOoOMPOBKa
Tmna KAOM nnn KAOl.
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Bpecnep-0107. 010. K A [ M(IM) X XXX XXX X TY 3433-006-71026440-05

HassaHune cepumn: TepmunHanesl «bpecnep-0107»

DyHKLUMOHAaNbHOE Ha3HayeHne
010 — perncTpaTop aBapUiHbIX COObITUN

KoHcTpykTuB

KonunyectBo aHanoroBbix 6/10koB

KonwnyectBo 6rnokos ANCKPETHbIX BXO40B

Konuyecteo 6nokos MUnnnamnepHbIX BXO40B

KonunuyectBo 6riokoB npoueccopa Ang npuema SV-noTokos

McnonHeHne no TUNYy oNepaTuBHOIO TOKa

~ — MepeMeHHbIN
= — MOCTOSAHHbIN

HomuHansHoe HanpsaxeHna onepaTtBHOIO Toka

110-110B
220-220B

Knumatnyeckoe ncnonHenune no FOCT 15150

KaTeropus pasmelueHus no FOCT 15150

Homep TY, No KOTOpbIM M3roTaBNuBaeTCs YCTPONCTBO

WcnonHenne tuna KAOM npegHasHadeH ansi cbopa aHanoroBbiX U ANUCKPETHbIX
CUrHaANoOB C BO3MOXHOCTbO npuema GOOSE-coobuieHnn. AHanorosble BXOAbl
HapawmBatoTca 6rokammn no 8 curHanoB € MMOKON HACTPOMKON MK BokamMn C XXECTKOWM
HaCTPOMKOWM Ha 6 HanpsXXeHU 1 8 TOKOB. [INCKpETHbIE CUrHarnbl HapawmBarTcsa 6Grokamm
no 32 OUCKpPeTHbIX BXOAa.

WcnonHenne Tuna KAl saBnsetca KOMOWHMPOBAHHLIM YCTPOWCTBOM [Ans
LUMGPOBLIX (BbICOKOABTOMATU3MPOBAHHbLIX) MOACTaHUMA U npefHasHadyeH ans cbopa
aHanoroBbIX U OUCKPETHbIX curHanos, npuema GOOSE-coobweHnn n SV-notokos. [na
npuema SV-NnoTOKOB yCTaHaBNMBaeTcs 40 ABYX 6NoKoB npuema SV, KaXabii U3 KOTOpbIX
cnocobeH npunHAaTb Ao 8 SV-notokoB IEC61850-9-2LE n go 13 SV-notokos IEC61869-9.

Koamposka KAOM n KALI ncnonbaytoT cnegytouiee o603HayveHne:

e K — KOHCTpPYKTMB ycTponcTBa (rabaputbl 1 BO3MOXHOE HaMOSIHEHNE NPUBEOEHO

B Tabnuue 2.1):
= 1 — TepMuHan NepBoro KOHCTPYKTUBHOIO ncnonHexHus tuna KAAM;

= 2 — TepMuHan BTOPOro KOHCTPYKTUBHOIO ncnosnHexHns tuna KAOM,;

3 — TepMunHan TpeTbero KOHCTPYKTUBHOIro ucnosiHeHnsa tuna KALM;
= 4 — TepMMHan 4eTBepTOro KOHCTPYKTUBHOro ncrnonHeHna tuna KAOM,;

» 5 — TepMuyHan NSToro KOHCTPYKTUBHOIO UCNOMHEHMUS (pe3epB);
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= 6 — TepMuHan NepBoro KOHCTPYKTUBHOIO ncnosnHexnus tuna KAAI;
= 7 — TepMuHarn BTOPOro KOHCTPYKTUBHOIo ncrnonHexwmsa tuna KALAMM;
= 8 — TepMuHan TpeTbero KOHCTPYKTUBHOIo ncrnonHexHmsa tuna KALMM;
= O — TepMuHan 4eTBEpPTOro KOHCTPYKTUBHOrO ncnosiHeHus tuna KAAMT;
e A — KONMYECTBO aHanorosblx 6r10KOB;
e [1 - konu4yecTBoO 610KOB ANCKPETHLIX BXOAOB;
e M — KOnMMYyecTBO OMfOKOB perncTpaumm Hanps>keHun U MURIMaMnepHbIX
CUrHarnos;
e [1 - konnyecTBO GIOKOB NpoLieccopa anga npuema SV-noToKOB.

BapVIaHTbI UCIMOJTHEHUA perncTpaTtopoB npmnBeaeHbl B Tabnuue 2.1.

Tabnuua 2.1 — BapnaHTbl UICMONHEHUS pErMcTpaTopos
MakcumanbHoe cymmapHoe | MakcumanbHoOe cymmapHoe

KomeTpykme - K KONIN4YeCTBO aHanoroBbIX Konm4yecTso 6510KOB
6nokoB (A) u/vunn 6nokoB AuckpeTHbIx (O),
npuema SV () MunnamMmnepHbix Bxogos (M)

KoHcTpykTms ¥319” (28HP)
198x266x203 MM

KoHcTpykTus 7219”7 (42HP)
270x266x203 mm

KoHcTpykTme %19” (63HP)
375%x266x203 mm

KoHcTpykTne 19” (84HP)
482x266x203 Mm

XN WINIFRPO|OIARWIN|IPIOWINIFLRIO|FL|O

3
2
7
5
3
1
13
10
8
6
4
2
18
16
14
12
10
8
6
4
2

Hanpumep, peructpatop tuna KAOM BTOpOro KOHCTPYKTMBHOIO WCMOSTHEHUS
(K=2), B KOTOPOM yCTaHOBIEHbI:

— naBa 6noka aHanorosbIx BxoaoB (A=2);

— oaviH Bnok anckpeTHbix Bxoaos (0=1);

— oauH 6ok munnuamnepHbix BxogoB (M=1), o6o3HayaeTca cregylowum
obpasom:

Bpecnep-0107.010.2211 =220 YXJ14 TY 3433-006-71026440-05
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Peructpatop Ttuna KAl TpeTbero KOHCTPYKTMBHOro wucnonHeHus (K=8), B
KOTOPOM YyCTaHOBIEHbI:

— nBa 6noka aHanoroBbIx BxoA4oB (A=2);

— pOBa 6noka guckpeTHbIX Bxogos ([=2);

— paBa 6noka npuema SV-notokos (M=2), o6o3HavaeTca crneayoLmm obpasom:

Bpecnep-0107.010.8222 =220 YXJ14 TY 3433-006-71026440-05

2.1.3 O6wun Bug, rabaputHble, YCTAHOBOYHbIE pa3Mepbl NpeacTaBrieHbl B
npunoxenun b. MNpn HeoBXooMMOCTN M NO cOornacoBaHuio ¢ 3aka3yMKkoM KOHCTPYKTUB
MOXET ObITb U3SMEHEH.

2.1.4 Bugbl knumatunyeckoro wucnornHeHuss TepmuHanos YXJ13.1, YXJ14 no
FOCT 15150 B 3aBucuMOCTM OT TpeboBaHWA 3akasdmka. TepMuHanbl npegHasHadYeHb!

and pa6OTbI B crneayrwmnx yCcrnoBuax:

BbICOTa Ha ypoBHeM Mopsi — He 6ornee 2000 wm;

— BepxHee paboyee 3Ha4YeHne TemnepaTypbl OKpY>KaroLero Bo3ayxa:
e nntoc 4012 °C gnga ncnonHexusa YXN4;
e nnoc 4512 °C anga ncnonHenus YXJN3.1;

— HWXHee paboyee 3Ha4YeHUe TemnepaTypbl OKpY>KaroLero Bo3ayxa:

e nntoc 1 °C ana ncnonHexHun YXJ4;

E e MuHyc 25! °C (6e3 BbinageHus nHes 1 pockl) Ana ncnonHexHusa YXN3.1;
=)
= — BepxHee npeaensHoe paboyee 3Ha4YeHMe TemMnepaTypbl OKpYKatoLLero Bo3ayxa:
|y
= -
) e nntoc 452 °C ana ucnonHeHun YXJN41 n YXN3.1;
— HWXHee npefenbHoe pabovee 3Ha4YeHne TemnepaTypbl OKPY>KaroLWero Bo3ayxa:
\é e nntoc 1 °C gnsa ncnonHenun YXJ4;
(=)
o e MuHyc 40! °C (6e3 BbinageHus nHes 1 pockl) Ana ncnonHexHusa YXN3.1;
@
< — cpefaHerogoBoe 3HayYeHne OTHOCUTENBHOM BIIaXXHOCTW BO3ayXa:
o e 60 % npu TemnepaTtype nntoc 20 °C (npun aTom BepxHee paboyee 3HayeHne
o
z BnaxHoctn Bosgyxa 80 % npu Temnepatype nnoc 25 °C) gn4
§ KnnmaTtuyeckoro ucrnonHeHuns YXJ4;
m
e 75 % npu Temnepatype nntoc 15 °C (npm aTom BepxHee paboyee 3HavyeHne
<
[aN}
] S BnaxxHocTn Bo3ayxa 98 % npu Temnepartype nntoc 25 °C) 6e3 BbinageHns
olo
g0
s|l<
|
I
3 1 Mo paHHoMmy napamMeTpy npeabsBnsAwTca bonee xecTkme TpedoBaHus, yem no FTOCT 15150.
R
2YCTpOMCTBO paccynTtaHo Ha paboty npu Temnepatype Ha 10 °C Bblwe ykasaHHOW (B criyyae
C HeO6XOﬂMMOCTM pa3MelleHna B 3aKpbITbIX 06'beMaX, rae BO3MOXHO BblgefieHne Tenjla oT
ét - YCTaHOBMEHHON TaMm Apyroun annapartypbl).
—
o]
ZI' § Jlner
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BNarn anga knumartuyeckoro ucnonHexHmns YXJ3.1;

— Tun atMocdepsbl — Il (MpoMbILLIEHHAN), OKpYXatoLLas cpea HeB3pbIBOOMNACHas,
He coaepXkallasi TOKONPOBOASALLEN MbIfIA, arpeCCUBHBIX ra30B 1 MapOB B KOHLUEHTpaUnaXx,
paspyLialroLLnX N3onaumo 1 MeTann,

— MECTO YCTaHOBKWM YCTPOMWCTBA AOSMKHO ObITb 3alimLieHO OT nonagaHus 6pbisr
BOAbl, Macers, aMynbCUin, a Takke OT NPSMOro BO3AENCTBUSA CONTHEYHOW paanaummn.

2.1.5 No mecTy ycTaHOBKM TepMUHan SBASETCH CTalNOHaAPHbIM.

2.1.6 Paboyee nonoxeHwe COCTaBMAKLWMX TepMUHana B MpPOCTpaHCTBE —
BepTukanbHoe. [JonyckaeTcs OTKMOHeHWe OT paboyero nonoxeHus o 5° B nobyto
CTOPOHY.

2.1.7 CteneHb 3arpsisHeHus 1 (3arpsA3HeHne OTCYTCTBYET UM UMEETCS TOJSbKO
cyxoe HenpoBogasee 3arpsasHeHne) no NOCT IEC 61439-1.

2.1.8 B yacTtun BO3O0enCTBUSA MeXaHN4YeCcKnx oakTopoB BHELUHEN cpeabl TepMuUHan
COOTBETCTBYET rpynne mexaHmyeckoro ncnonHeHns M43 no NrOCT 17516.1.

2.1.9 TepMmnHan aBnNseTcsa CEMCMOCTONKUM NPU BO3LENCTBUN 3EMIETPACEHUN
MHTEHCMBHOCTbIO A0 9 6annos no wkane MSK-64 npu ypoBHE YCTAHOBKM Had HYNeBOWn
otmeTkon go 10 m no FOCT 30546.1.

2.2 TexHn4YecKue xapakTepuCcTuKu

2.2.1 OcHOBHbIe NapamMeTpbl yCTpOUCTBa

2.2.1.1 Yctponcteo PAC sBnsieTca unmdpoBbIM MHOrOKaHasibHbIM NPOrpaMmmHo-
TEXHUYECKUM KOMMMEKCOM. [lepeyeHb TUMOBbLIX WCMNOSIHEHWA aHarioroBblX KaHaros,
AOCTYMHbIX 4N4 BKAYeHNda B cocTaB ycTponcTts PAC, npueeaeHbl B Tabnuue 2.2.

2.2.1.24Yactota gucCKpeTMsaumm  perucTpupyembiXx CUrHanoB  3agaetcs
onepatopom (oT 1000 go 9600). 3Ha4eHume 3aBoackmnx HacTpoek: 1000 Mu. B ncnonHeHun
c npuemom notoka |EC 61850-9-2LE HoMuHanbHas 4vactoTa [gucKpeTusauum

pernctpupyembix curHanos 4000 Iy,
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Tabnuua 2.2 — TunoBble UCMONHEHNS aHANOroBbIX KaHANoB

Ouana3oH nokasaHumn n
Ne ® " perucTpupyemMbix pepenst
o usuqecxalﬂ CnoJsiHeHue 3HAYGHWI, HE MeHee Aonyckaemoi Mpumeyanne
n/n BenuuunHa v KaHana H B OCHOBHOM
wkHee epxHee norpewHocTy 2
3HayeHue | 3Ha4YeHue
BenuunHbl nepemeHHoro Toka
Uwmn, B Ux, B npl/ll\?;iﬂoe/oHHaﬂ Hopmupytowee 3HaveHune
7 Vac100 4 100
HevicTeylouiee 0,2-Ux npm U<0,2-Ug;
1 |3Ha4eHve HanpspkeHus VAc150 6 150
nepemMeHHOro Toka +0,5
Vac2s0 10 250
Uk npn U=0,2-Ux
Vacaoo 16 400
I, A Ik, A MpuBegeHHas yi, % | Hopmupytowee 3HaveHue
laco2s 0,01 0,4 +0,5
OencTteylowee lacis 0,05 2
2 3Ha4YeHne cunsbl +0,2
nepemMeHHOro Toka lacss 0,25 10 K
lacip 0,1 2
+1,0
lacsp 0,5 10
BenuumHbl NOCTOSIHHOrO TOKa
U, B Ux, B an?(iAoe/oHHaﬂ Hopmupytoulee 3HaveHune
3 Hanpsbkenne Vbc24d —24 +24 +0,5 Uk
NMOCTOSIHHOrO TOKa
0,2-Uk npu |U|<0,2-Uy;
Vbcaso -350 +350 +0,5
Uk npu |U|=0,2-Uk
YHUDULUMPOBAHHbIE curHansl®
Uwn, B Ug, B anBe'q&HHaﬂ Hopmupytoulee 3HaveHune
4 Hanpspkenne Yu,
0,2-Uk npu |U|<0,2-Ug;
NOCTOSIHHOIO TOKa
Vocio 10 +10 £0,2 ‘ ‘
Uk npu |U|20,2-Ux
I, MA I, MA MpuBeneHHas yi, % | Hopmupytowee 3HavyeHue
5 Cwvna nocTosiHHOro Miocs 5 +5 0,2+l p [1<0, 2
TOKa 10,2
Mlbc2o =20 +20 Ik npm |1|20,2-Ik
Mpoune anekTpmnyeckMe napaMeTpbl CETU NEPEMEHHOIO TOKa
AGCONIOTHAS Oencteylollee 3HayeHne
YacToTa nepemMeHHoro Fuaue, T | Frace, T4 AE Tu HanpskeH1s NepemeHHoro
6 Toka H TOKa, He MeHee
F 45 55 10,05 0,2-Uxk
[NepeMeHHbIN TOK no OnpenensieTcs
7 cTaHgapTty lo-2 3,5 110000 VICTOLIEVIEOM curHana
IEC 61850-9-2LE, A
MepemeHHoOE
8 HanpsikeHue no User 35 1100000 Onpepensietcs
cTaHpapTty MCTOYHUKOM cuUrHana
IEC 61850-9-2LE, B
MpumeyaHus:

D - Mo cornacoBaHuio ¢ n0Tpe6MTeneM B COCTaB TEPMUHANoB MOryT ObITb BKIMOYEHbI KaHarbl CreLmanbHOro UCMNoSIHEHNS C

XapakTepucTtukamm, oTnndHbIMU OT NpUBEAEHHbIX, O YeM JenaeTcAa OTMeTKa B nacnopTe.

2 — MNpegenbl 4OMNYCKAEMON OOMNOMHUTENLHON NOrPELLHOCTU U3MEPEHMI: OT U3MEHEHWS TEMMNEpaTypbl OKpYXKaloLLEen cpebl Ha Kaxable
10 °C He 6onee 0,5 npegena 0OCHOBHOWN NpUBEAEHHOM NOrPELLHOCTU; OT M3MEHEHNS YaCcTOTbl CUrHaINoB NepemMeHHOro Toka He bornee +3 %.
3 — Peructpaumio curHasnos BY nocToB pekoMeHOyeTCsl OCYLLECTBATL MyTEM MOAKMOUYEHNS K KaHanam HanpspkeHWst MOCTOSAHHOTO ToKa

VDC24.

4 - BHewwHve AaTHUKU N USMepuUTerbHble npeo6pasoBaTer|V| C yHVICbVILI,VIpOBaHHbIMVI BbIXOAHbBIMW CUrHaramMm COCTaBHOW YacTbio TepMuHana

HEe ABNAKOTCA.
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2.2.1.3 TexHn4yeckne xapakTepuUCTUKM aHanoroBblX KaHanoB npuBeneHbl

Tabnuue 2.3.

Tabnuua 2.3 — TexHn4yeckne XapakTepucTmkmn aHarioroBbix KaHasoB

B

Uamepsieman UcnonHeHue Owvana3oH nokasaHun
Ne MoTpebnsaemasn
nin ¢dmsnyeckana | unaMepuTenbHOro perucTpupyembix MOLIHOCTD Mpouune napameTpbl
BefiM4nHa KaHana 3Ha4YeHUK, He MeHee
BenuumHbl nepemMeHHoro Toka
HomuHanbHoe| [OnanasoH |CooTHolle- S(Uson) HE [nuTenbHas neperpysoyHas
3HayeHue nokasaHum Hue 6on;0eM BA CcnocobHOCTb
UHOM, B UMVIH+UMBKC, B UmaKc/ UHOM ’ U‘ B X'UHOM
HevicTytoLe | Vacioo 100/\3 0+105 1,8 0,010 240 4,15
€ 3Ha4eHne 100/V3 2,6 0,008 5
V, 0+155 : . 290
1 ::;g;’e'f:(‘;'r’(') Aeiso 100 1,5 0,024 2,9
100/V3 4,5 0,006 7.8
TOKa V, 0+260 : . 450 :
nezso 100 2,6 0,018 4,5
100 4.2 0,014 6
V, 0+420 : . 600
AC40 17220 (230) 1,9 0,067 (0,074) 2,7 (2,6)
Meperpy3oyHas cnocobHoc
HomunHanbHoe| [Ouana3oH |CooTHolue- S(luom), HE PETPy30oTH ﬂBn HOCTR
3HayeHue rnokasaHuii Hue 601:2:3, BA | [OnuTensho ; TeueHue
HeicTayiowe lhom, A I lmake, A Ivake/ lvom ’ X lom Ce.KyHﬂ'bl
e 3HaveHue X lom
2 cunbl |ACOZS 0,2 O+l,2 O,l
nepemMeHHoro | lacis 1 0+6 6 0,2
TOKa lacss 5 0+30 0,25 3 80
lac1p 1 0+41Y a1 0,2
lacsp 5 0+205% 0,25
BenuumHbl NOCTOAHHOIO TOKa
HomunHanbHoe| [Ouanas3oH |CooTHolue- AnuTentHo BxogHoe
o P(Uwom), HE  |gonNycTMMOE
HanpsbkeHue 3HayeHune rnokasaHui Hue 6onee. BT sHaueHne | COMPOTUBIEHME,
3 | noctosiHHOrO Usom, B Unni+Unare, B | Uwake/ Unom ’ U B KOm
Toka Vocza 24 -30+30 1,25 0,005 33 121
Vbc3so 220 -365+365 1,65 0,037 375 1440
YHUULMPOBAHHLIE CUTHAnMbI
OnutenbHo
HomuHanbHoe| [OunanasoH |CooTHolle- BxogHoe
4 Hanpsbxerine 3HayeHWe | nokasaHui Hue ';(OLJJ_I”G"Z)’ Sf ”g:gﬁ;mge COMpPOTUBMEHME,
NOCTOAHHOTO UHom, B UMMH+UmaKc, B UMaKC/ UHOM ’ KOM
TOKa U, B
Vbc1o 10 -12+12 1,2 3-10°% 36 49,4
HomunanbHoe| [Ouanas3oH |CooTHolue- Anutenkto BxoaHoe
- P(lkom), HE  |OONyCTMMOE
Cuvna 3HayeHne rnokasaHui Hue 6onee. BT sHaueHne | COMPOTMBMEHME,
5 | NOCTOSIHHOrO lwow, MA | i lware, MA | Iwake/ lom ’ L vA Om
Toka mlocs 5 -6+6 1,2 0,014 14 451
Mlbc2o 20 -21+21 1,05 0,06 28 138
Mpoune anekTpuyeckme napaMeTpbl CETU NEPEMEHHOIO TOKa
HomuHanbHoe o
YacToTa cetu sHaYeHMe [nanasoH nokasaHui KonnyecTBo a3 B NMMHUK, UCMONb3YyeMbIX AN
6 |nepemeHHOro Fuom, L1 FuniFuake, M4 N3MepeHus
HOM,
oka
TOK Frnso 50 40+75 1+3
Mpumeyanus: ¥ - B kaHanax nepemeHHoro Toka 0-40 A n 0-200 A nogada BenuumH 6onee 30A ocylecTBnseTcs no
YCINOBUSIM TEPMUYECKOWN CTONKOCTM.
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2.2.1.4B TepmumHane obecneunBaeTcsi HEMNPEPLIBHOCTb LENU 3aLIMTHOro
3a3emsieHus. [lpu aTOM anekTpuyeckoe COnpoTUBIEHNE, N3MEPEHHOE MeXady BUHTOM
3a3eMnieHnss TepMuHana wn nobor  3a3eMnsaeMon  MeTannMyeckom 4YacTblo, He

npesbiwaeT 0,05 Om.

2.2.2 N3onsuums

2.2.2.1 Nsonauust 4acten TepMuUHana, HaxoOsWMXCs NoA HanpsbkeHMem U
AOCTYNHbIX ANA NPUKOCHOBEHMs, obecneyvMBaeT 3aluTy YenoBeka OT MopaKeHus
31IEKTPUYECKMM TOKOM.

2.2.2.2 HoMnHanbHoOe 3Ha4vyeHne HanpsXXeHUa U3onsauum CocTaBfisieT He MeHee
250 B B cootBetcTBUM ¢ TOCT IEC 61439-1.

2.2.2.3 ConpoTtuBneHne wu3onsauMm BCEX INIEMEHTOB HE3aBUCUMBbIX Lenen
YCTPONCTBA, KpoMe Luenen uMppoBbIX CBA3EW, OTHOCUTESNIbLHO Kopryca U BCeX
He3aBUCMMbIX Lenen mexgy cobo B 0BECTOYEHHOM COCTOSHUW, WU3MEPEHHOE B
XOSTOAHOM COCTOSIHUM U NPWU HOpMaribHbIX KnuMmaTudecknx ycnosusx no NOCT 15543.1,
cocTaBnseT He meHee 100 MOm npu HanpsikeHun 1000 B.

2.2.2.4 ConpoTuMBEHNE N30NsaUMn Lenen ceasn (Lenn ¢ HanpshkeHnem He bonee
24 B) B 00E€CTOYMEHHOM COCTOSIHAW, W3MEPEHHOE B XONIOAHOM COCTOSIHAM W NpwU
HOopManbHbIX KnumaTudeckux ycrosusix no FOCT 15543.1, coctaBngaeTt He meHee 1 MOwm

npw HanpsixeHun He 6onee 15 B.

MpumeyaHue. XapakTepucTnkn n napameTpbl YyCTPOMUCTBA, NPUBOOUMbIE B TEKCTE

6e3 0cobbIx OroBOpoK, COOTBETCTBYIOT TemnepaType OKpyKatoLero
Bo3gyxa (2045) °C, oTHocuTenbHon BnaxHoctn go 80 %,
HOMWHarnbHOM YacToTe nepemMeHHoro Toka 50 Ny n HOMUHanNbLHOMY
HaNPSYKeHMO0 oNepaTUBHOIO TOKa.

2.2.2.5 DnekTpnyeckasa n3onsaumns Kaxgon He3saBMCMMOW LieNn yCTPOMUCTBA, KpOMe
uenen unMgpoBbLIX CBA3EN, MO OTHOLLEHMIO KO BCEM OCTaslbHbIM HE3AaBMCUMbIM LIENAM U
Koprycy npv 3aBOACKMX WCMbITaHMAX BblaepxmBaeT 6e3 npoboa u nepekpbITus
ucnoitatenoHoe HanpsxeHne 2000 B (acpdekTnBHOE 3HAYEHWE) NEepPeMEeHHOro TOoKa

yacTtoTbl 50 'y B TeyeHne 1 MUHYTHI.
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anIMe‘-IaHVIe. ﬂpm 3aBOACKMX WUCMbITAHNAX TMMPOYHOCTb WU3oNAUMN TepMuUHana

npoBepeHa NOSHbIM UcnbITaTenbHbIM HanpsikeHnem (Uuen = 2000 B,
50 Ny B TeyeHne 1 MUHYTHI).

Mpn NOBTOPHbLIX WCMALITAHMAX Ha 3ANEKTPUYECKYID MNPOYHOCTb
N30NALMN HaNpsPKeHMEe OOMKHO BbITb CHMKEHO 0 85 % oT nonHoro
ncnoitatensHoro HanpsxeHus (Uucn.nostops. = 1700 B).

2.2.2.6 OnekTpnyeckas nsonsauma Bcex uenen undpoBbiX CBA3EN TepMmnHana no
OTHOLLEHMIO KO BCEM OCTasibHbIM LensM LMdpPOBbIX CBA3EN U KOPMYyCy Npu 3aBOACKUX
UCNbITaHMAX BblaepxmBaeT 6e3 nNpobosa n NepekpbiTUA MCMbITaTENbHOE HanpsikeHue
500 B (3dphdekTUBHOE 3HaYEHNE) NEPEMEHHOIO TOKa YacToTbl 50 'y B TeyeHne 1 MUHYThI.
2.2.2.7 YkasaHHaa B 2.2.2.5 n3onsaumnsa BolaepXxmnBaeT TpU NOMOXUTENbHBIX U TPpU

oTpuuaTesribHbIX MMMyrsibca ncnblTaTeribHOIro HanpsaxeHund CO cnegyrowmmmmn

napameTpamu:
— amnnuTtyga 5kB £ 10 %;
— ANMTEnNbHOCTb NepeaHero ppoHTa 1,2 mkc + 30 %:;
— ONUTENbHOCTb nosycnaga 3agHero PpoHTa 50 mkc £ 20 %;
— ONUTENBbHOCTb MHTEpBana Mexay uMnyrnbcamm He meHee 5 c.

2.2.2.8 YkasaHHaa B 2.2.2.6 n30nsumnsa BblaepXmnBaeT TpU NOMOXUTENbHBIX U TpU

oTpuuaTeribHbIX nMnyrbca UCMNblTaTENIbHOIO HanpaxeHud CO cneagywouwmmmn

napameTpamu:
— amnnuTtyga 1 kB + 10 %;
— ANVTEnNbHOCTb NepeaHero ppoHTa 1,2 mkc + 30 %:;
— ONUTENbLHOCTL Nnorycnaga 3agHero PpoHTa 50 mkc + 20 %;
— ONUTENBHOCTb MHTEpBana Mexay uMmnyrnbcamu He meHee 5 c.

2.2.2.9TpoBepka N U3MEPEHUE CONPOTUBIIEHUS WU30NSUMM B npouecce

3KcnnyaTauumn ycTpomucTea npomssogarca cornacHo MNT33T.

2.2.3 OnepaTtuBHOE NUTaHue

2.2.3.1 Ina anekTponuTaHUsa TepMWUHaN npegycMaTpuBaeT MWCNOMNHEHUs A
paboTbl OT CeTU MOCTOAHHOrO OnepaTUBHONO TOKa WM OT CEeTU MNepPeMEHHOro
ornepaTuBHOrO TOKa.

2.2.3.2 TepMyHan He NOBpeXaaeTcs 1 He cpabaTbiBaeT NOXHO NPU NOAKTHOYEHUN
N (MNKN) OTKNHOYEHUN UCTOYHMKA NMUTAHNA.

2.2.3.3 TepmuHan coxpaHsieT paboToCnoCcoOHOCTL W 3adaHHble napameTpbl

nocne nepepbiBOB NMTaHUA nobon ANUTENBHOCTU C nocnenyoummMm BOCCTaHOBIIEHNEM.
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2.2.3.4 N\cnonHeHwe TepMuHana rno pogy onepaTtMBHOINO NUTaAHUS yKa3biBaeTCH B
CTPYKTyp€e YCroBHOro 0603HayeHusi (Ha nacrnopTHOM Tabnuyke M B nacrnopte Ha

YCTPOWCTBO).

BHUMAHMUE! HEOBXOAUMO CTPOIo KOHTPOJIMPOBATb "N
OMNEPATUBHOIO MNMUTAHUA (MOCTOAHHOE, NEPEMEHHOE
HAMNPAXEHUE) NPU NOAKNIOYEHUUN TEPMUHAIA K CETU
NMATAHUA.

2.2.3.5 NnutaHne oT ceT NOCTOAHHOro onepaTUBHOrO TOKa
2.2.3.5.1 TepMmunHan coxpaHsieT paboTocrnoCOBHOCTb M BLINOSHAET 3a4aHHble
dyHKUMM B MNONHOM o6beme npuM nUTaHuM OT MEepPBUYHOM CEeTU MNOCTOSIHHOro

onepaTtnBHONro Toka C napameTpamMmu, npmneeaeHHbIMU B Tabnuue 2.4.

Tabnuua 2.4 — NapameTpbl NEPBUYHON CETU NOCTOAHHOIO ONEPaTUBHOIO ToKa

HanmeHoBaHue napameTpa 3HaueHue
1 2
HomuHanbHoe HanpskeHue, B 110; 220
[OnuTenbHble OTKNOHEHUSA HanpsbkeHus, % -20...+10
KpatkoBpemeHHble (0,3 ¢) OTKNOHEHMS HanpsbkeHns, % -50...+20
g Paamax nynbcaumn no NOCT IEC 61000-4-17, % 12
iy AnuTenbHOCTbL NPOBANoB HaNPSKEHWUS 3NEKTPONUTaHWUS, C:
> “'Ha 30 % oT Upr 1,0
é[ = Ha 60 O/O OT UI'IVIT 0,5
AnuTenbHOCTb NepepbiBa NUTaHUS, C 0,5
c
‘% 2.2.3.5.2 Nepmnoag oT nogaynm nNUTaHUA ONEpPaTUMBHOINO TOKA Ha TepmuHan Ao
ol
= Hayana BbIMOSIHEHNUS MM OCHOBHbIX (DYHKUMA (BpeMsSi TOTOBHOCTM YCTPOWCTBa K
[as]
I
< cpabaTbiBaHMtio) He 6ornee 10 c.
%'_ 2.2.3.5.3 TepMmyHan umeeT 3alMTy OT NOLayn HanpsHkeHus nutaHus obpaTHoMn
m
3 NONSAPHOCTM.
= o
o 2.2.3.5.4 TepmuHan He cpabaTtbiBaeT Npu 3aMblKaHUN Ha 3eMSI0 B O4HOW TOYKE B
m
S CeTM OnepaTUBHOrO MOCTOAHHONO TOKa, CHATUM, nogade (B TOM uucne obpaTHou
AN
g 8_ NONAPHOCTW), a Takke Npu nepepbiBax INEKTPONUTaHUs NOON ANUTENBHOCTU U
™
=}
iy rMyOUHBI CHUXKEHUSA HanNPsXKeHUst onepaTMBHOIO TOKa.
|
=4 §
g \‘;\\ 2.2.3.6 NMnuTaHmne OT ceTM NepeMeHHOro onepaTuBHOrro ToKa
Sk
%‘;\ 2.2.3.6.1 TepmuHan coxpaHsaeT paboTocnoCOBGHOCTb M BbINOMHAET 3afaHHble
g YHKUMM B NOAHOM ob6beme npu nUTaHUM OT MNEePBUYHOM CETU NEepPeMEHHOro
S b=
ol
< § Ilncr
s BPCH.656132.010 P9
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onepaTUBHOIO TOKa C NapameTpamu, NnpuBeaeHHbIMU B Tabnuue 2.5.

Tabnuua 2.5 — MNapameTpbl CeTM NUTAHUSI NEPEMEHHOMO ONepPaTMBHOIO ToKa

HaunmeHoBaHue napameTpa 3Ha4veHue
1 2

HomunHanbHoe HanpsikeHue, B 110; 220
[OnutenbHble OTKNOHEHUSA HaNPsKeHUs, Y% -15...+12
KpaTkoBpemeHHble (0,3 ¢) OTKINOHeHUs1 HanpsbkeHus, % -50...420
[nutenbHble OTKNOHEHUs YacToThl, Iy, -7...+7
[OnuTenbHOCTL NPOBAasioB HaNPSPKEHUS SNEKTPONUTaHUs, C:
- Ha 20 % oT Unur 5,0
- Ha 30 % oT Unur 1,0
- Ha 60 % OT UI'IVIT 1,0
[OnnTenbHOCTb NPepbIBaHUS HANPSXKEHUS ANEKTPONUTaHNS, C:
- Ha 50 % OT UI'IVIT 1,0
- Ha 100 o/0 oT UI'IVIT 1,0

2.2.4 9neKTpoMarHuTHass CoBMeCTUMOCTb

2.2.4.1 TepmuHan COOTBETCTBYET TpeboBaHnAM YCTONYNBOCTHU K
aneKkTpoMarHuTHbIM nomexam B cootBeTcTBMM ¢ TOCT IEC 61000-6-5.
2.2.4.2 TpeboBaHNA NO  9SNEKTPOMarHUTHOM COBMECTUMOCTM  TepMuHana

yCTaHaBIIMBakOTCA B 3aBUCMMOCTU OT crieayrwmnx sBMgoB NopToB:

nopT Kopnyca (obonoyka TepmMuHana);

— MOPT 3aLUNTHOrO 3a3eMreHns (SNeMeHT s 3a3eMreHns);

— MOPTbI ANEKTPONUTAHUS NOCTOSIHHOTO TOKA;

— MNOPTbl ANEKTPONUTaHNS NEPEMEHHOIO TOKA;

— CWUrHarnbHble MOPTbl COEOWHEHWA C  BbICOKOBOSbTHbIM  060pyLOBaHNEM
(aHanoroBble BXOAbl, AUCKPETHbIE BXOAbI, ANCKPETHbIE BbIXOAbI);

— CUrHarnbHble MOPTbl MOMEBOro CoeAmHeHust (MOPTbl TeNeKOMMYHUKaLMOHHOM
CBA3M).

2.2.4.3 TepmnHan (NOpT Kopnyca) YCTOMYMB K BO3AEWCTBMIO MArHUTHOrO nons
npombliwneHHon vyactotbl no FOCT IEC 61000-4-8 npu cTeneHm XeCTKOCTU UCTNbITaHWI
5. Kputepun kadectBa  (PYHKUMOHMPOBAHUA  TepMMHana —  HOpMalnbHoOe
dyHKumoHuposaHue no NOCT IEC 61000-6-5.

2.2.4.4 TepmnHan (nopT Kopnyca) YCTOMYMB K BO3AEUCTBUIO MMMYSIbCHOMO
marHuTHoro nons no MOCT 30336 (M3K 1000-4-9) npu CTeNeHn XXeCTKOCTU UCTbITaHWI
4. Kputepunn  KkayectBa  (PYHKLUMOHMPOBaAHWA  TepMuHana —  HopMmasibHoe
dyHKumoHuposaHue no NOCT IEC 61000-6-5.
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2.2.4.5 TepmnHan (nopt Kopryca) YCTOWYMB K BO3OEWUCTBUIO 3aTyxaroLlero
konebartenbHoro mariutHoro nons no NOCT IEC 61000-4-10 npw CTENEHU XECTKOCTU
ncnblTaHunm 5. Kputepum kayectBa (PYHKUMOHUPOBAHUS TepMuHana — HopMarbHOe
dyHkumnoHuposaHue rno NOCT IEC 61000-6-5.

2.2.4.6 TepMmuHan (NopT Kopnyca) YCTOMYMB K 9NeKTpOCTaTUYEeCKMM pa3psagam no
FOCT 30804.4.2 (IEC 61000-4-2) npu CTeneHn XecTKoCTn ucnbiTaHun 3. Kputepui
KayecTBa (pyHKUMOHMpoBaHus TepmuHana — A no FOCT 30804.4.2 (IEC 61000-4-2).

2.2.4.7 TepmnHan (NopT Kopnyca) yCTOMYMB K BO3OENCTBUIO PaMoO4acTOTHOrO
anekTpomarHutHoro rnons no NOCT IEC 61000-4-3 npu cTeneHn XeCTKOCTU UCTbITaHUI
3. Kputepun kadectsa pyHkumoHnpoBaHusa tTepmmHana — A no FOCT IEC 61000-4-3.

2.2.4.8 TepMuHan YycTOMYMB K HAHOCEKYHAOHbIM WMMYMbCHLIM MOMexaMm Mo
FOCT 30804.4.4 (IEC 61000-4-4):

— Ons NOpPTOB 3MEKTPOMNUTAHUA MOCTOSHHOIO WM MEepeMEHHOro Toka W nopTta
3aLUTHOrO 3a3eMJSIEHUS NMPU CTEMEHW XXECTKOCTU UCTbITaHWN 4;

— [ON18 CUrHanbHbIX NOPTOB COEAMHEHUS C BbICOKOBOSIbTHBIM 060pyaoBaHMEM MpU
CTEeNeHM IKEeCTKOCTW uchnblTaHu X  (crneuwanbHas), amnnuMTyga  MMMyrbCcoB
ncnblTaTeENbHOIO HanpsXkeHus 4 kB;

— ONS CUrHanbHbIX MOPTOB MOSIEBOrO COEAMHEHUS MPWU CTEMEHU >KEeCTKOCTU
ncnbITaHun 4.

Kputepuin kayectBa qyHKUMOHUpoOBaHUA TepmuHana — A no OCT 30804.4.4
(IEC 61000-4-4).

2.2.4.9 TepMnHan yCTon4mB K MMKPOCEKYHOHbLIM MMMYJIbCHBIM MOMexam 60rbLIown
aHeprum no NOCT IEC 61000-4-5:

— Ons NOPTOB 3NEKTPONUTAHUA MEPEMEHHOr0 TOKa W CUrHarnbHbIX MOPTOB
COeVHEHNS C BbICOKOBOSIbTHBIM 0B0OpYAOBaHNEM:

® [0 CXEME «NPOBOA-NPOBOA» NPU CTEMNEHN XXECTKOCTN UCMbITAHUN 3;
e 0 CXeMe «MNpoBOA-3eMIISI» MPU CTENEHU XXECTKOCTU UCTbITAHUN 4,

— [Ng NopTOB 3NEKTPONUTAHUA MOCTOSIHHOIO TOKa W CUrHarbHbIX MOPTOB MOSIEBOro

coeVHeHVS:
® [0 CXEME «NPOBOA-NPOBOA» NPU CTEMNEHN XXECTKOCTN UCMbITAHUN 2;
e 0 CXeMe «MNpoBOA-3EMIISI» MPU CTENEHU XXECTKOCTU UCTbITAHUR 3.

KpuTtepui kavyecTtBa pyHKUMOHUpoBaHusa TepmuHana —A no FOCT IEC 61000-4-5.

2.2.4.10 TepMuHan ycTon4mB K BO3EMNCTBUIO KOHOYKTUBHbLIX MOMEX, HaBe4eHHbIX

pPaano4acToTHbIMU 3MEKTPOMArHUTHLIMU NONsiMU B Auanas3oHe 4YactoT oT 150 klu ao
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80 Mlu, no CTb IEC 61000-4-6 Ona nNOPTOB 3NEKTPOMUTaAHUA MOCTOSIHHOrO U
NnepemMeHHOro Toka, BCeX CUrHarnbHbIX NOPTOB NPU CTEMEHWN XXECTKOCTU UCMbITaHU 3.

KpuTtepui kayectBa (pyHKUNOHMpOBaHMs TepMmuHana — A no CTb IEC 61000-4-6.

2.2.4.11 TepMuHan ycTon4mB K BO3LOEUCTBUIO HEMOBTOPSAIOLWNXCA (OOMHOYHBLIX)
3aTyxawowmx konebatenbHbIX NEpexogHbiX MNPOLECCOB (3BeHsWasi BOMHa) no
FOCT IEC 61000-4-12:

— [ON18 NOPTOB 3MEKTPONUTAHNSA NEPEMEHHOIO U NMOCTOSIHHOIO TOKa N CUrHAmbHbIX
NOPTOB COEAUHEHUSI C BbICOKOBOSIbTHBIM OOOpPYAOBAHWEM MPU UCMbITATENTbHOM YPOBHE
(CTeneHm XeCTKOCTU UCNbITaHun) 4;

— [ONS CcUrHanbHbIX MOPTOB MOSIEBOrO0 COEAMHEHUS NMPWU UCMbITAaTENBbHOM YPOBHE
(CTeneHm XecTKoCTU UCnbiTaHuin) 3.

Kputepumn KadecTBa JYHKLMOHNPOBAHNA TepMuHana - A no
FOCT IEC 61000-4-12.

2.2.4.12 TepMnHan yCToM4YMB K NOBTOPSOLWMMCS KonebaTenbHbIM 3aTyxatowmm
nomexam rno NOCT IEC 61000-4-18:

— [ON18 NOPTOB 3MEKTPONUTaAHNS NEPEMEHHOIO M MOCTOSIHHOrO TOKa M CUrHasbHbIX
NMOPTOB COEAMHEHNS C BbICOKOBOSbTHbIM 060pya0BaHMEM Npy UCMbITaTENbHOM YPOBHE 3;

— [ON18 CUrHanbHbIX MOPTOB MOSIEBOr0 COEAMHEHUSI NPU UCMbITAaTENIbHOM YPOBHE 2.

Kputepumn KadecTtBa PYHKLUMOHNPOBAHNSA TepMuHana - A no
FOCT IEC 61000-4-18.

2.2.4.13 TepMuHan ycToMuMB K BO3AEWUCTBUK KOHOYKTUBHbBIX MOMEX B Mosioce
yactoTr oT 0 go 150 kl'y no NOCT IEC 61000-4-16 anst NopToOB 3NEeKTPOonUTaHus
NMOCTOSAAHHOIO TOKAa M BCEX CUTHamNbHbIX MOPTOB NPWU CTENEHW XECTKOCTU UCNbITaHWI 4.

Kputepun KayecTBa JOYHKLMOHNPOBAHUSA TepMuHana - A no
FOCT IEC 61000-4-16.

2.2.4.14 TepmuHan otHocutca kK ob6opyaosaHuto knacca A no NOCT CISPR 32.

2.2.5 ANCKpeTHble BXoAbl 6noka npoueccopa "

KOMOMHUpPOBaHHOro Grioka

2.2.5.1 AMnnutyga wMmnynbca TOoKa nNpu nogade BXOAHOIO  HarnpshkeHus
coctasnseT 40-50 MA.

2.2.5.2 TunoBoe 3HayeHMe HanpshkeHus cpabaTbiBaHUA LOUCKPETHOro BXoAa
TepMuyHana ana WCMONHEHUA C MUTaAHUEM [OUCKPETHbIX Uuenern OT HanpsXeHus

NOCTOSIHHOIO TOKa C HOMUHanbHbIM 3Ha4YeHnem 220 B coctaBnsieT 0,74 Unur. HaxoguTtcsa
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B Aanana3oHe 0,72 Unur Ao 0,77 Unur.

2.2.5.3 TunoBoe 3HayeHue HanpshkeHust BO3BpaTa B UCXOLAHOE COCTOAHME Ons
NCMNOJSTHEHNA C NUTAHWEM AUCKPETHLIX Lienen OT Hanps»KeHUst NOCTOAHHOINo TOKa C
HOMMHanNbHbIM 3HadeHnem 220 B coctasnset 0,67 Unur. Haxooutca B AuanasoHe
0,6 Unur 8o 0,7 Unur.

2.2.5.4 3Ha4veHune Toka, NoTpebriseMoro no Bxoay B yCTaHOBMBLUEMCS PEXUME, HE
b6onee 2 MA (2.2.5.1).

2.2.5.5 [InuTenbHOCTb cUrHana, gocratovHas ansa cpabaTbiBaHNA BXOAHOW Lienwu
AS51 UCNOSTHEHUST C MUTAHMEM OUCKPETHbIX Lenen OT HanpsKeHNs NnepeMeHHOoro Toka —
He MeHee 25 McC, ONS UCMNOSIHEHUA C NUTAHUEM OUCKPETHbIX Lenen OT HanpsKeHus
NOCTOSIHHOIO ToKa — He MeHee 10 mc.

2.2.5.6 NapameTpbl (PYHKLUNOHNMPOBAHUS OUCKPETHBIX BXOAO0B AS151 UCMOSTHEHWIA C
WHBIMW XapaKTEPUCTUKaAMMN HanpsbkeHUst NUTaHUS OUCKPETHLIX LEenen oroBapuBaloTcs
OTAENbHO.

2.2.5.7 OTtcyTcTBYET fOXHOE cpabaTbiBaHMEe AOUCKPETHOro BXoga  Mpu

nponagaHnn nnn nnaBHOM CHUXEHUN HanpAaXeHna nnTtaHnAa TepMnuHana.
2.2.6 InckpeTHble BXxoAbl 6510Ka ANCKPETHbIX BXOA0B

2.2.6.1 TunoBoe 3HayeHMe HanpskeHus cpabaTbiBaHUA OUCKPETHOrO BXoAa
TepMuHana Aans WUCMONMHEHUA C MUTAHMEM [OUCKPETHbIX Uenen OT HanpshkeHust
NOCTOSAHHOrO TOKa C HOMUHarnbHbIM 3Ha4YeHnem 220 B coctaBnsieT 168 B.

2.2.6.2 PekomeHgyemoe  3HavyeHne cpabaTtbiBaHMs  OMCKPETHOro  BXoAa
TepMuHana npuv nuTaHnun OUCKPETHbIX uenen OT HanpsKeHWs MOCTOSIHHOro Toka C
HOMMHanbHbLIM 3Ha4YeHneM 220 B gomkHO HaxoauTbea B AnanasoHe oT 158 no 170 B.

2.2.6.3 PekomeHgyemoe  3HadyeHne cpabaTtbiBaHMs  OUCKPETHOro  BXoda
TepMuHarna npu NTaHUM AUCKPETHbIX Lernen OT UICTOYHUKOB C MHBbIMU XapaKkTepUCTUKaMU
JOIMKHO HaxoanTbea B gnanasoHe oT 0,72 Unwr 0 0,77 Upnpr.

2.2.6.4 TunoBoe 3HadyeHMe HanpsikeHMa BoO3BpaTa [OUCKPETHOro BXoAa
TepMuHana Aans WUCMONHEHUA C MUTAHMEM [OUCKPETHbIX Uenen OT HanpskKeHus
NOCTOSAHHOIO TOKa C HOMWHarnbHbIM 3HavyeHnem 220 B coctasnseT 148 B.

2.2.6.5 PekomeHayemMoe 3HavyeHve BO3BpaTa ANCKPETHOro Bxoda TepMuvHana npu
NMUTaHUN OUCKPETHbIX Lenern OT HanpsKeHUA MOCTOSAHHONo ToKa C HOMMHAIlbHbIM
3Ha4YeHmem 220 B pomkHO HaxoauTbca B AnanasoHe ot 132 no 154 B.

2.2.6.6 PekomeHOyemMoe 3HayeHue Bo3BpaTa ANCKPETHOrO BXo4a TepMunHana npu
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NMATAHUN ONCKPETHbIX Lenen OT UCTOYHMKOB C WHbIMU XapaKTepUCTUKaMW LOSMKHO
HaxoguTbesa B gnanasoHe oT 0,6 Un: 40 0,7 Unpr.

2.2.6.7 Hactporika napamMeTpoB (PYHKUMOHMPOBAHUS [OUCKPETHbIX BXOO0B
npon3BoauTCS B cOOTBETCTBUMN C NyHKTOM 3.3.4.8.10.2 «[lpocmoTp cBegeHumn o Brnokax
ANCKPETHbIX BXOLOB n BbIXOJ0B» B yacTtu, KacaroLencsa MEHH0
«TepmuHan/KoHdguryp.nnat/OdunckpeTHble 6110kn/OcobeHHOCTH/Y CTaBKm» .

2.2.6.8 ObecneyeHa BO3MOXHOCTb YCTAHOBKN BPEMEHM NPOrpaMMHON 3a4EP>KKU
cpabaTbiBaHWUS ANCKpeTHOro Bxoga B gmanasoHe ot 0 go 20 mc ¢ warom 1 mc.

2.2.6.9 AnnapaTtHas 3agepka cpabaTbiBaHMA HAaXO4MTCS B AManasoHe 3-5 mc.

2.2.6.10 3Ha4yeHne BXOOHOrO COMPOTUBMEHUS AUCKPETHOrO BXOA4A B 3aKPbITOM
paboyeM cocTosiHMM HaxoamTcsa B npeaenax 8-60 kOwm.

2.2.6.11 [InckpeTHble BXOAbl, BbIMOSIHEHHbIE B COOTBETCTBMM C TpeboBaHMsaMU
CTO 56947007-29.120.40.102-2011, cpopMUpYyOT UMMYNLC TOKa  peXeKuuwu,
obecneynBaroLLMii NpoTEKaHNE NO BXOL4HOM LNy OUCKPETHOro BXoda 3SeKTpUYeCcKoro
3apsaga B konuyectee He meHee 200 mMkKn.

2.2.6.12 [InckpeTHble BXxoAbl TepMuHana, BbIMOMHEHHblE B COOTBETCTBUM C
PEKOMEHAOBAHHbIMU 3HAYEHUSIMU, He cpabaTbiBalOT NOXHO MNPU 3aMbIKaHUAX «Ha
3eMI1o» B LiensixX NOCTOSHHOro ornepaTnBHOIO TokKa.

2.2.6.13 B wncnonHeHnn TepMunHana pgna nUTaHus OUCKPETHbIX Lenen ot
HaNpPs»KeHUs1 onepaTUBHOIO MUTAHUSA MOCTOSIHHOMO TOKa, ANCKPETHbIE BXO4bl YCTPONCTBA
UMEIOT 3alUnTy OT MPUNOXEHUS HaNpsXKeHUs obpaTHOM MONAPHOCTU (T.H. 3awmTa oT
NepenositoCoOBKN) - NPUNOXEHNE NOOro 3HaYeHns HanpsXXeHns obpaTHOM NONAPHOCTH
He NpMBOAMT K cpabaTbiBaHUIO ANCKPETHOrO BXOAA.

2.2.6.14 OTcyTCcTBYET fOXHOE cpabaTtbiBaHMEe [OUCKPETHOro Bxoga npwu

nponagaHnn nnum nnaBHOM CHMXEeHUN HanpaXeHna nnTtaHnAa TepMnuHana.

2.2.7 ANCKpeTHble BbIXOAbl

2.2.7.1 BbixogHble pene obecnevmBaloT ranbBaHMYECKOE pasgefieHne mexay
BHYTPEHHUMMU LEeNsaMn TepMmMHana u BHELUHUMUN LieNsMU.

2.2.7.2 BbIxogHble KOHTaKTbl obecnevnBaoT KOMMYTALWMOHHYO CNOCOBHOCTL Ha
pasmblkaHMe MOCTOSIHHOrO Toka cunon He MeHee 0,5/0,25/0,22 A npu 3HaveHUn
HanpsbkeHus 110/220/250 B cooTBETCTBEHHO, 1 MOCTOAAHHOW BPEMEHWN BHELLHEN Lenu Ao
50 MC — nNpu ynpaBneHUN KOMMYTALMOHHBLIMK annapaTamMu, BKMA4Yasi pasMblkaHue

NOCTOSIHHOro Toka curon He MeHee 0,15 A npu 3HaveHun HanpsxkeHuss 220 B, wu
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NOCTOSIHHOM BpeMeHU BHeluHen uenn Ao 20 Mc — npu ynpasneHnn BHELWHUMU LiensiMn
apyrmux yctponcts P3A 1 uenamu curHanmsaumm.
2.2.7.3 KOHTaKTbl BbIXOAHbIX perie ycTponcTBa obecnevunBaoT KOMMYTaLMOHHYHO

CrnocoBHOCTb Lienen NOCTOSTHHOrO TOKa Ha 3aMblKaHUe:

Jo 40 A pnutenbHocTbio 0,03 ¢;

go 30 A anutenbHocTbio 0,20 c;

0o 15 A anntenbHocTbio 0,30 c;

Jo 10 A anutenbHocTbio 1,00 c.

2.2.7.4 KOHTaKTbl BbIXOAHbIX pefie ycTponcTea obecnevnBaoT KOMMYTaLMOHHYHO
CTOMKOCTb HE MeHee:

— 10000 ymknos npu t = 0,02 c;

— 2000 uyuknos npu t = 0,05 c.

2.2.7.5 KoMMyTaumMoHHasa cnocoBHOCTb KOHTaAKTOB BbIXOAHbLIX pene yCTPpOWCTBa,
AENCTBYIOLWNX HA BHELUHWE Lienu nepemMeHHoro Toka, He MeHee 8 A Npu Hanps>keHun
250 B.

2.2.7.6 KOMMyTauMOHHas CTOMKOCTb KOHTaKTOB BbIXOAHbLIX pene YCTPOWUCTBA,
AENCTBYIOLNX HA BHELLHWE Lieny NepeMeHHOro Toka, He MeHee:

— 100 TbICAY UMKMOB NpW Harpy3ke ¢ cosP = 0,2;

700 TbICAY UMKNOB Npw Harpy3ke ¢ cos® = 0,4;

— 900 TbICAY UMKIoB Npu Harpy3ske ¢ cose = 0,6;

— 1 MUANNOH UMKNOB Npu Harpyske ¢ cosg = 0,8.

2.2.7.7 AnuTenbHO JONYCTUMbIA TOK Yepes3 KOHTaKTbl BbIXOAHbLIX pene ycTpomncTea
cocTasnsert 5 A.

2.2.7.8 OTCyTCTBYET fOXHOE cpabaTbiBaHWE BbIXOOHbLIX pene TepMuHana npwm
nponagaHuy NN NaBHOM CHUXXEHUWN HaNpPsKeHUs NMUTaHNS.

2.2.7.9 BboixogHble pene TepMuHana He cpabaTbiBaloT fOXHO MNpu nogadve u
CHATUM HaNPsSXKEHUS OMepaTMBHOrO MOCTOSSHHONO ToOKa C nepepbiBOM  ntobon
ANUTENBHOCTH.

2.2.7.10 Pa3oMKHYTble KOHTaKTbl BbIXOOHbLIX perie TepMuHana BblOepPXUBaIOT
1000 B nepeMeHHOro ncnbiTatenbHOro HanpsbkeHnsa yactoton 50 Mu.

2.2.7.11 Bpems Bo3BpaTta TepMmnHana ¢ y4éTom BpeMeHun paboTbl BbIXOAHbIX pesne

cocTaBndeT He bornee 40 mc.
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2.2.8 AHanorosble BXxoAbl

2.2.8.1 BxogHble u3MepuTenbHble Lenu (aHanoroBble BXoAbl) ranbBaHUYECKU
N30MIMPOBaHbl OT 3NIEKTPOHHbLIX LeEenen TepMuvHana v OT APYrux BXOOHbIX Lenewn
yCTpOMCTBA.

2.2.8.2 HoMuHanbHOe 3HavyeHWe aHaroroBoro BXOJa MEepPEeMEHHOro Toka
onpeaensetca TpeboBaHMs MU 3akas3dnka U B CTaH4APTHOM UCMNOSTHEHMM BblIBUpaeTcs 13
AByx BapuaHToB: 5 Aun 1 A.

2.2.8.3 CtaHgapTHbIN paboynii Anana3oH aHanoroBoro BXxoaa nepeMeHHoro Toka
HaxoguTtcsa B npegenax ot 0,1 oo 40,0 luom.

2.2.8.4 BO3MOXHO HecTaHOgapTHOe  UCMofnHeHMe  pabodero  guanasoHa
aHanoroBoro Bxoda NEepeMEeHHOro Toka (onpenensercs TEXHUYECKUMMU TpeboBaHUAMM
3akas4uka).

2.2.8.5 AHanoroBble BXOo4bl MNEPEMEHHOro TOKa TepMuHana ANUTENbHO
BblaepxmBatoT He meHee 300 % HOMUHANbHOW BENUYMHDI.

2.2.8.6 AHanoroBble BXOAbl NEPEMEHHOrO Toka TepMmuHana 6e3 noBpexaeHumn
BblaepxumBatoT TOK 80 lwom (AENCTBYIOLLEE 3HAYEHNE) B TeyeHure 1 c.

2.2.8.7 TpeboBaHus 2.2.8.2-2.2.8.6 pacnpoCTpaHsTCA Ha BCe TOKOBble BXOAbI
TepMuHana, B TOM 4ncne Ha uenu 3lo.

2.2.8.8 HoMmnHanbHOe 3HavyeHne aHanoroBoro BXxoga NepemMeHHOro HanpsikeHus
onpegensieTca TpeboBaHnaMM 3akasymka U B CTaHAAPTHOM UCMONTHEHUN BbIBUpaeTcs ua
AByx BapuanTtos: 100 B n 57,7 B.

2.2.8.9 CtaHgapTHbIN pabounini guanas3oH aHaroroBoro Bxoda MNEePEeMEHHOro
HanpskeHus Haxogutea B npegenax ot 0,1 0o 1,5 Ukowm.

2.2.8.10 BoaMOXXHO  HecTaHOapTHoe  ucnorHeHue  paboyero  AuanasoHa
aHanoroBoro BxoAda MepeMEeHHOro HanpshkeHus (onpegensertca  TeXHUYeCKUMU
TpeboBaHnaAMK 3akasuumka).

2.2.8.11 AHarnoroBble BXO4bl NEPEMEHHOIO HanpskeHus BblaepXXmBatoT 2,5 Unom
B TeyeHue 10 c.

2.2.8.12 AHanoroBble BXOAbl nepemMeHHoro Hanps>XeHua ANNTENbHO
BblaepxmBatoT He meHee 200 % HOMUHaNbHOW BENMUYMHLI.

2.2.8.13 AHanoroBble BXOAbl MNEPEMEHHOro HanpskeHna 6e3 noBpexaeHuin

BblaepxmBatoT HanpsbkeHne 3 Unom (OENCTBYIOLWEE 3HaYeHne) B TedeHne 1 c.
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2.2.9 Undposble curHanbl GOOSE m IEC 61850-9-2

2.2.9.1 YCTpOUCTBO MOXET NpuHUMaTb OAUCKPETHbIE CUrHanbI, nepegaBaemMble Nno
npoTokony GOOSE M3K 61850-8-1.

2.2.9.2 YCTPONCTBO MOXET NPUHUMATb aHanoroBble cUrHanbl, nepegaBaemble no
npoTokonam MOK 61850-9-2 n MGK 61850-9-2LE.

2.2.10 NoTpebnsemas MOLWHOCTb

2.2.10.1 NMapameTpbl MOLLHOCTM, NOTPebnseMon uensMy aHanoroBbiX BXOO0B
YCTPOWCTBA MNPM HOMMHAamNbHbIX BXOAHbLIX BENMYMHAX, MpuBedeHbl B Tabnuue 2.3
(pasgen 2.2.1).
2.2.10.2 MowwHoCTb, NoTpedbnsemas No Lensm HanpshkeHUs onepaTUBHOINO TOKa,
BT, He Gonee:
— TepMuHana (6e3 6510KOB JONOSTHUTESbHBIX BbIXOA0B) 20,00;
— Ha OfMH KOMNJIEKT AOMNOSTHUTENbHBIX BbIXOOHbIX pefie B pexume cpabatbiBaHNS
10,00.

2.2.11 HapgexHocCTb

2.2.11.1 CpegHuin cpok cny0Obl YyCTPOMCTBA COCTaBMSIET HE MeHee 25 neT npwu
yCrnosun npoBefeHns TpebyeMbiX TEeXHUYECKUX MEepPONnpUATUA MO OOCNYXMBAHUIO C
3aMeHoWn, Npu HeobxoaMMOCTU, MaTepuanoB U KOMMMEKTYIOLWMX, UMEIOLWNX MEHbLUWI
CPOK CNny>x0bl.

2.2.11.2 lNokasaTenem 6e30TKa3HOCTN YCTPONCTBA ABNAETCA CpeaHasa HapaboTka
Ha oTKa3, cocTtaBnsoLwas He meHee 125 Thbic. Yacos.

2.2.11.3 CpefHee BpemMsi BOCCTaHOBIEHMSI paboTOCNOCOBHOIO COCTOSHUA — He
Bonee 2 4yacoB NPV HanNM4YMM 3anacHbIX AIEMEHTOB.

2.2.11.4 CpeaHuii CPOK COXpaHAeMOoCTn — 2 roaa.

2.2.12 UndppoBble nopThbl CBA3N

TepMunHan ocHaleH AByMs nocrnegoBaTenbHbIMU NopTamu cBa3n RS-422/RS-485
(2.2.12.3) n RS-485 (2.2.12.4), oByms unu 4YeTtbipbmsa noptamun Ethernet (2.2.12.6),
asymsi noptamm USB (2.2.12.1, 2.2.12.2). B cooTBeTCTBUN C KapTOW 3aka3a BMECTO
nocnegosaTesibHbIX NOPTOB CBA3N RS-422/RS-485, RS-485 MoryT ObITb yCTaHOBMNEHBI

OAMH unu gBa nocnefosaTenbHbiXx nopta ST onTtuyeckon ceasm (2.2.12.5), a nopTbl
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Ethernet RJ45 moryT 6bITb 3aMeHeHbl Ha onTudeckue nopTel SFP ¢ LC, SC nnn RJ45
KOHHEKTopamu (TN KOHHEKTOPOB OroBapuBaeTCs B kapTe 3akasa).

MpyM HeobBXoAMMOCTM YBENIMYEHUS KormyecTBa npuemMa uUMdpoBbIX MOTOKOB
npedycMOTpeHa BO3MOXHOCTb YCTaHOBKM [AOMOSIHUTENbHOro 61oka, OCHAaLEeHHOro
asyms noptamu USB n gBymsa noptamu Ethernet RJ45 unu SPF (B cooTBeTCTBUM C
kapTon 3akasa). [NopT USB Type-C nnu USB mini-B npegHasHayeHbl onst o6HOBNEHUs
pe3naeHTHOro nporpaMmHoro obecneyeHuns gononHuTensHoro 6roka. MNMopt USB Type-A
B AA@HHOM ucrnonHeHumn He ncnonbayetca. [MopTel Ethernet npeaHasHadeHbl anga paboThbl
C WmnHoun npouecca — npuem curdHanos GOOSE n M3OK 61850-9-2, MOK 61850-9-2LE,
MOK 61869-9, pesepsupoBanue IEC 62439-3 (PRP, HSR).

[ononHutenbHbI 610K NpMema U@ pPOBLIX MOTOKOB OCHALLLEHA ABYMSI NopTaMm
USB u gBymss noptammu Ethernet RJ45. lMopt USB Type-C npegHasHadyeH Ans
0OHOBNEHUsA pe3naeHTHoro nporpammHoro obecnevexHns nnatbl. Mopt USB Type-A B
AaHHOM UcnoriHeHun He ucnonbayetcs. [NopTel Ethernet npeaHasHaveHbl Anga paboTbl €
LMHOM npouecca — npuem curHanos GOOSE n MOK 61850-9-2, M3K 61850-9-2LE,
pesepsupoBaHue IEC 62439-3 (PRP, HSR).

BapuaHTbl KOHUrypauuini NOpTOB CBA3M NPUBEAEHbI HA pyUcyHKax 2.1 1 2.2.

1 2 3
2RS ST+ RS 2ST

X
) K RX
. RX X

D

D+ () D+
. : D
1PPS- 1PPS-
1PPS+ @ 1PPS+ @ RX
RTN ® RN

PucyHok 2.1 — KoHdurypauus nocrnegoBaTtesbHbIX MOPTOB CBA3N

= =

1 2 3 4

2 RJ45 4 RJ45 2 RJ45 + 2 SFP 4 SFP
D> o

|> ©

D> o

JOF 0

Ho } o

D> 0 D> O

1@y o 1@y o

10) 4 1O/ o

PucyHok 2.2 — KoHdurypauma noptoB ceasu Ethernet
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2.2.12.1 Nopt USB Type-A pacrnonoxeH Ha nepegHen naHenu tepmuHana. lNopt
npegHasHayeH And BbIrpy3kM MHOpMaunm ¢ TepmuHana, obHOBMNEHUS pPe3uaeHTHOro
nporpaMmmHoro obecnedyeHnss nM KOHUrypupoBaHusi TepmuHana 4epe3 USB-flash-
HakonuTenb.

2.2.12.2 MNopTt USB Type-C pacnonoxeH Ha nepeaHen naHenu tepmuHana. lNopt
npegHasHayeH gnga noakniodeHus tepmuHana kK K yepes nporpammy BrsUSB ans
ANArHOCTUKK, KOH(UIypuMpoOBaHWS W  OOHOBNEHUA Pe3nOeHTHOro  MNporpamMmHoOro
obecneyeHnss TepMmHana, CkauMBaHus OCLMMMOrpaMm, annapaTHOro nora, XXypHana
cobbITUN, @ Takke MOHUTOPUHra B pearibHOM BPEMEHW COCTOSIHUSA BXOAHbIX, BbIXOOHbIX
N NOTMYECKMNX CUrHaoB.

2.2.12.3 MopT RS-422/RS-485 (Tabnuua 2.6) pacrnonoXeH Ha 3agHen naHenm
TepMmuHana (X3 — npunoxeHue bB). lNpegHasHavyeH Ons CBA3M C BEPXHUM YPOBHEM
ACY Tl B cOOTBETCTBMM C MexayHapoaHbiMu cTaHgapTamm MOK 60870-5-103,
M3K 60870-5-101, Modbus RTU.

Tabnuua 2.6 — NapameTpsbl nopta RS-422/RS-485

Jinct] Ne gokym. Mopn. Jdata

Tun RS-422/RS-485
Pasbem Mpy>XnHHbIE 3aXXNMbI
KonunyectBo nontocos 5
CkopocTb nepegauu, ut/c 2400-230400
E MakcnmanbHoe paccTosiHue nepegadn, m 1200
;[ HanpsbkeHune npobosi usonauuu, B 500
|y
=3
= 2.2.12.4 MopTt RS-485 (Tabnuua 2.7) pacnonoxeH Ha 3agHen naHenn TepMmmHana
- (X4 — npunoxeHue b). lMNMpegHasHayeH ans cBs3M C BepxHUM ypoBHem ACY TI1 B
“:3[, COOTBETCTBUM C MeXAyHapoaHbiMu ctaHgaptamm M3IK 60870-5-103, MOK 60870-5-101,
2 Modbus RTU. Ha nopTt MoxHO 3aBectu pABa kaHana RS-485 or yctpowncTtsa
é cuHxpoHusaumm BpemeHn GPS/TTIOHACC Ttuna bpecnep MHCC-01: no nepsomy
%‘_ €XEeCEKYHOHO nepefarnTcs 3Ha4YeHUs OaTbl U BPEMEHU, B COOTBETCTBUM C MPOTOKOSIOM
2 NMEA-0183, no BTOpoMy execekyHaHble wumnynbcbl 1PPS, cuHxpoHusupytowme
§ TepMuHan ¢ TOYHOCTbIO 1 MKC.
< Tabnuua 2.7 — MapameTpbl nopta RS-485
] B Twun RS-485
Ef § Pasbem Mpy>XUHHbIE 3aXXMMbI
S Ay KonuyecTso nontocos 5
= \‘“*‘\ CKOpOCTb nepenauu, 6ut/c 2400-230400
N MakcumarnbHoe paccTosiHue nepegadn, m 1200
=S HanpsixkeHne npobosi nsonsuuum, B 500
S b=
%'_ § Nuer
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2.2.12.5 OnTnyeckune nocregoBaTenbHble nopTbl ST (Tabnuua 2.8)
pacrnonaralTcsl Ha 3adHen NaHenu TepMuHana Ha mecte noptoB RS-422/RS-485,
RS-485 (X3, X4 — npunoxeHue b).

Tabnuua 2.8 — NapameTpbl nocnegoBaTensHoro nopta ST

Tun OnTtnyecknin
Pasbem ST

Twun onTOBOMOKHA MHoromogoBbin
[nvHa BOMHbI, HM 820 unn 1310
CKopoCTb nepefayun gaHHbIX, buT/c 2400-230400
MakcumarnbHoe paccTosiHMe nepeaaydun, Km 2

2.2.12.6 NopTtbl Ethernet (tabnuua 2.9) pacnonoxeHbl Ha 3agHen naHenm
TepmuHana (X5.1, X5.2, X5.3, X5.4 — npunoxenune b). CBA3b C BEPXHUM (CpeaHMM)
ypoBHeMm ACY TTI1 BbinonHaeTcsa no npotokony MMS B cOOTBETCTBUM C MEXOYHAPOOHbIM
ctaHgaptom MOK 61850-8-1, a Takke no npotokony MOK 60870-5-104.
MexTepMuHanbHbIN (ropu3oHTanbHbIM) 06MeH BbinonHaeTcs no npotokony GOOSE B
COOTBETCTBMM C MexayHapogHbiM cTaHgaptom MOK 61850-8-1. OnuuoHanbHO
TepMuHanbl NOAOEPXMBAKOT MpUEM UM nepefady MOTOKOB MrHOBEHHbIX 3HayeHui
aHarnoroBblX CWUrHanoB B COOTBETCTBMM ¢ npotokoriom MO3K 61850-9-2,
M3K 61850-9-2LE, M3K 61869-9.

MopTbl X5.3-X5.4 ncnonb3ylTca ONs opraHuMsauumM OL4HOro UM ABYX KaHanos

CBA3M Mexay ycTponcteamu P3A no BblgeNeHHOMY ONTOBOSOKHY.

Ana kaxpgon napbl noptoB Ethernet (X5.1-X5.2 n X5.3-X5.4) MOXHO BKITHOYUTL
YHKUMIO pe3epBUpOBaHNSA CBS3M B COOTBETCTBUM C npoTokonamun |IEEE 802.1D-2004
(RSTP), IEC 62439-3 (PRP, HSR). B pexume pesepBupoBaHus ob6a nopTa 0gHOM napsbl
MMET OOMHAKOBbLIN ip-agpec. B pexnme 6e3 pesepBupoBaHusa agpeca nopToB OAHON
napbl MOXHO 3afaTb UHOMBUAYANbHO, NPU 3TOM MapLIpyTU3auus ceten mexay noptamm
oTcyTcTByeT. Mexay napamu nopToB HET KaHana nepegadn AaHHbIX.

TepmuHan noggepXuBaeT CUHXPOHM3aUMIO YacoB no npotokoniam SNTP, NTP,
IEEE 1588v2 (PTP).

Tabnuua 2.9 — MNapameTpbl nopta Ethernet

Tun MegHbIn Ontunyeckun (100BASE-FX)

SFP, KOHHeKTOp
Pasbem RJ45 onpeaenseTcs Mogynem

CkopocTb nepegayun gaHHblx, Méut/c 10/100 100

Tun oNTOBONOKHA - OnpegensieTca moaynem

[lnnHa BOMNHbI, HM - OnpegensieTca moaynem

2 (MHOromMofoBbI)

MakcumanbHoe pacCTosiH1e nepeaaydn, Km 0,1 2-240 (OHOMOLOBIN)

HanpspkeHne npobos nsonsauum, B 1500 -
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2.3 CocTaB TepMuHana

2.3.1 KOHCTpPYKTMBHO TepMuHan npeactaBnseT cobon Koprnyc CO BCTaBHbIMMU
6rnokamu, 3agHen KpbILKOW M NULEBOM NaHenbto (Npunoxenue b). Ha nuueson naHenu
pacnonaraloTCa KHOMOYHas KnasuaTtypa, WHPOPMAaLUMOHHBIA OUCNIEN, CBETOANOAHbIE
nugukatopbl 1 USB-pasbemsl.

TepmuHansl B 6a3oBor KoMNnekTauumn cogepxar cnegytowime 6mnoku:

OnoK NUTaHus;

6nok npoueccopa;

ONOK ANCKPETHLIX BXOAOB;

— ©OnoK aHanoroBbIX BXOJ0B.

2.3.2 [Ina yBenuyeHnsa pernctpmpyemMbix n opMmMpyemMbIX CUrHanoB, Mcxogs u3a
Hy>Xa noTpebutens, TepMmnHanbl MOTryT AOMOSHUTENBHO KOMMNSEKTOBATLCA CreayowmumMm
TMnamu 6110KOB B HEOOXOANMOM KONMUYecTBe:

— Bnok aHanoroBbIX BXOAOB UK BoK MUnJiMamMmnepHbIX BXOO0B,

GOK ANCKPETHbIX BXOOB;

GIOK ANCKPETHbIX BbIXOAOB;

Onok npuema UMdpoBbIX NOTOKOB.

BapuaHTbl CnonHeHus pernctpaTopoB npueeaeHbl B Tabnuue 2.1.

2.3.3 bnok nutaHna (pucyHok bB.5) npeobpasyeT HanpskeHue nuTaHus
TepMMHana B TMOCTOSHHOE HanpsbkeHue, Heobxoaumoe Ana  (PYHKLUMOHMPOBAHUSA
3NEeKTPOHHOM YacTu. TepMuHan paccyuTaH angd paboTbl HAa NOCTOSIHHOM HaNPSKeHUU OT
154 po 372 B wvnu Ha nepemeHHOM HanpsbkeHun ot 110 go 264 B. Mo npuHumMny
aenctems 6noKk nuTaHus npegcraBnseT cobon MMNynbCHbIM nNpeobpasoBaTenib CO
cTabununsaumen Hanps>KeHus.

Briok gononHuTeneHo cogepXut 10 BbIXOAHbIX pene.

2.3.4 bnok npoueccopa (pucyHok b.5) saBnsetcsa ueHTpanbHbIM OfOKOM WU
COAEPXKMUT:

— 12 QUCKpeTHbIX BXOAOB;

— BWC mukponpoueccopa;

— MoAyfnb HavanbHOro rfycka u nepesanycka MuKporpoLeccopa npu cbosx u
ncyesHoseHun nutaxHusa (WatchDog);

— MuKpocxembl onepaTtneHon (O3Y) n noctosHHoM (M3Y) namaTy;

— flash-namaTte ansa xpaHeHUs 3anncbiBaeMbIX CUrHAmNOB;
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Yyacbl peanbHOro BPEMEHU U UX PE3EPBHbIV UCTOYHUK NUTAHWS;

JIOTN4YEeCKYyHo 4acCTb;

MUKPOCXEMbI, peanuaytoLime cBa3b Yepes 06LLYH LNHY ¢ ApYrMMuK Briokamu;

uMdpoBble NOPTbI CBA3N, UCnornb3yemble Ansa cBasu ¢ K, BepxHUM ypoBHEM
ACY TI1 vnn opraHMsaumm kaHanoB cBsA3n ycTponcts P3A.

2.3.5 bnok aHanoroBbix BxoAoB (pucyHok B.5) ocywiectBnaeT ranbBaHUYECKyHO
pas3BA3Ky KOHTPONMPYEMbIX aHaANoroBblX CUrHaNoOB (TOKOB WM  HanNpPsKeHun) u
npeobpas3oBaHne ypoBHEW ONS [arnbHEnLero UCMonb30BaHUA B 3NIEKTPOHHBIX CXemMax
TepMuHana. CurHan kaxgoro Bxoga obpabatbiBaetcsa otaensHbiM AL, 4To nossonser
3HAYMTENBHO MOBbLICUTH TOYHOCTb U3MEPEHWUIN BXOAHbIX BEMNNYUNH.

Bnok moxeT cogepxatb:

— 0o 8 kaHanoB perncTpaumm Toka;

— [0 8 KaHanoB U3MepEeHNst HaNPSHKEHNS;

O6bLLee KONNMYEeCTBO aHaoOroBbIX CUrHANoOB He NpeBbIWaeT 8, a UX TUM 3aBUCUT OT
Ha3Ha4YeHUs yCTPONCTBA.

2.3.6 bnok munnuamnepHblx BXxoAdoB (pucyHok b.5) cogepxut 8 kaHanoB Ans
namepeHna Toka go 50 MA nnu HanpsxkeHunsa go 600 B.

Kaxgbl KaHan CoOaepXuT:

— PEe3UCTMBHbIN Jdenutenb (458 W3MEPEHUS HanpsHKeHWs) Wnu WyHT AOns
N3MepeHns ToKa;

— AU,

— umdpoBon n3onaTop, obecnevmBaroLLMn ranbBaHNYECKYO Pa3BA3KY.

2.3.7 bnok guckpeTHbIX BXxogoB (pucyHok b.5) cogepxut 32 Bxoaa, pasgeneHHbIX
Ha 4 rpynnbl N0 8 BXoOoB. [pynnbl MMEKT ranbBaHUYECKYHO pasBsa3Ky Mexay cobown,
KOpPMyCOM M BHYTPEHHUMU LensamMu TepMuHana ¢ HanpsbkeHneM nsonsaumm He MmeHee 2 kB.

2.3.8 bnok guckpeTHbIn BbIxogos (pucyHok B.5) cogepxuT 16 BbIxogHbIxX pene. Ux
nUTaHWe OCYLLECTBNSAETCA OT BHELUHEro UCTovHuka. Bce pene 6noka AMCKPETHbIX
BbIXOZOB MMEKT HOPMasibHO Pa30MKHYTbIE KOHTAKTbI.

2.3.9Ha nuueBon naHenu TepmuHana (pucyHkn bB.1, Bb.2, B.3, bB.4)
pacrnonaralTcs KnasuaTypa, gucnnen, ceetoamogHble nuaukatopbl n USB-pasbembl.
Mpn HeoBxoOuMOCTM TaKkKe Ha NUUEBOW MaHenu pacnonaralTcs PYHKUMOHasbHbIE
knasuwu. Mopt USB Type-A npegHasHayveH ns COXpaHeHus 3anncaHHon nHgopmMaumm

Ha USB-flash-Hakonutens, wHdopmaumMoHHas emMkocTb koTtoporo — go 32T1hb.
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Mopoepxusatotcs dannosble cuctembl FAT16 u FAT32*. Topt USB Type-C
npeaHasHayeH ons KoHpurypmpoBaHusa TepmuHana ¢ nomoubio MK,

2.3.10 TepmuHan nogkntoyaeTcs K BepxHemy ypoHio ACY Tl no mnHTepdency
RS-485(422) wnu Ethernet B cooTBeTCTBUM C MeXOYHApPOOHbIMM CTaHOapTamu
npotokonos: MAK 61850-8-1, MOK 60870-5-103, M3K 60870-5-101, M3OK 60870-5-104,
Modbus RTU.

2.3.11 lNporpammMHoe obecneyeHne TepMmuHana

YCnoBHO nporpammMHoe obecneyeHne TepMuHana MOXHO pas3genuTb  Ha
crneunanuampoBaHHoe 10, koTopoe 3aBMCUT OT TuUNa yCTpoucTea, U cepsucHoe [10O,
NPUCYTCTBYIOLLIEE BO BCEX TUMOUCMOSTHEHUSAX.

CepsucHoe MO no3sonsieT ocywecTBNATb:

NPOCMOTP U3MEPEHHBIX N PaCYETHbIX 3HAYEHU CUTHASOB;

— MNPOCMOTP COCTOSIHUA ANCKPETHBIX BXOLAOB Y CUrHANOB ynpaBeHnsi BbIXOAHbIMM
pene;

— MNPOCMOTP COCTOSIHUSA CUTHANOB BHYTPEHHEN NOrMKK;

— peructpaumio CUrHasnoB OUCKPETHbIX BXOOOB YCTPOMCTBA WU €ro BHYTPEHHEN
NOTUKMK;

— ocuumnnorpadupoBaHMe aHanoroBbIX U AUCKPETHbLIX CUTHANOB;

— KOnupoBaHWe OCUMNorpamMm U XypHanoB COObITUA HA BHELUHWUIA HOCUTENb;

— npocMmoTp (pedakTMpoBaHWE) CUCTEMHbIX HACTpPoeKk TepMuHana U ero
Nnosib3oBaTesIbCKOM KOHUrypaumm;

— obHoeneHue MO TepMmnHana;

— HenpepbIBHY NPOBEPKY (PYHKUNOHUPOBAHWS U CAMOAMArHOCTUKY.

B ycTtponctBax pernctpupytoTcss  CoObiTUSl, CBHA3aHHble C  CO34aHUEM,
pefakTMpOBaHMEM, YyOaneHUWeM Y4YeTHbIX 3anucer, OOHOBMNEHWEM CUCTEMHOIO W
npuknaaHoro MO.

Wcnonb3oBaHne cepsucHoro MO TepMmrHana BO3MOXHO C MOMOLLbIO MHTepdenca
nonb3oBatens wnum ¢ nomouwbio BHewHero [10. Mcnonb3oBaHMe MpPOrpamMMHOro
obecneyveHuns TepmmHana nogpobHo onncaHo B 3.3, 3.4.

AnroputMbl OYHKLMI 3alUMTbl, aBTOMaTUKN, OMArHOCTUKM U KOHTPOMs, a Takke
NHTEpPdENCHI ANs BHELUHWX COeAMHEeHUN ¢ apyrmmmn yctporctBammn P3A paspaboTaHbl B

COOTBETCTBUM C TEXHUYECKMMU TPeboBaHMAMU K cyllecTBylolMM cuctemam P3A, yto

* 3anuck MHhopmauumn BeaeTcsa TonbKo B nepBbin pasaen USB-flash-Hakonutens, KoTopbin HE JOMMKEH
ObITb 3aLUuLLEH LWnpoBaHNEM N/MNN NaponeM.
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obecneuMBaeT COBMECTMMOCTb C [OENCTBYWOLWMMWU YCTpPOWCTBaMu U obrnerdaer
NPOEKTUPOBLLMKaM U 3KCNyaTauMoOHHOMY MepcoHany nepexoq Ha HOBYH TEXHUKY.

2.3.12 Cuctema HenpepbiBHOM MPOBEPKN  DYHKUMOHUPOBAHUA TepMuHana
peanu3oBaHa C MOMOLLbIO CTOPOXEBbLIX TaMEPOB N MeXaHn3Ma NPOBEPKN KOHTPOSbHbIX
cymMm. Cuctema camogmarHoCTUKU BbINOSHAET TeCTbl B MOAHOM obbeme npu nogade
NUTaHUs Ha TepMuHan (Npu nNepBOM 3anycke), NOCTOSHHO B (POHOBOM pexuMme B
KayecTBe HU3KOMPUOPUTETHOWN 3aJauu.

Cucrtemon camomnarHOCTUKM KOHTPONNPYETCA:

1) cocTosiHMe annapaTHOW YacTn TepMuHana, B Tom vncne AL moaynen BBoaa
aHanoroBblx curHanoB, 6noka nutaHus, O3Y, T3Y, npoueccopHOro yCTPOWCTBA,
MoAynen BBOAA aHarnoroBblX CUrHAmNoOB, Lenerh AUCKPETHbIX BXOAOB, KOHTAKTHbIX
(penerHbIX) BbIXOAOB (TOKOBbIM KOHTPOSb UCNPABHOCTU Lienn 0OMOTOK BbIXOAHbLIX pene);

2) TeMnepaTypHbIN PEXUM TepMUHana;

3) HanNMuMe/oTCyTCTBNE CUHXPOHU3ALMMN BPEMEHMN;

4) cOXpPaHHOCTb MCMNOSTHMMOrO NPorpaMmHoro koga (uenoctHocTb M0O);

5) cocTosiHne naMmepuTesbHbIX Lienen.

Ecnn cnctema camogmarHoCTUKM TepMmnHarna BblsiBUIa HEUMCNPaBHOCTU, KOTOpbIe
MOryT MPUBECTU K HenpaBuibHOW paboTe (PyHKUUKW, TO COOTBETCTBYHOLLME GYHKLNN
aBTOMaTU4eCKM BNOKMpyoTCS.

HapyweHne QyHKUMOHMPOBAHNA TepMuHana npuBOoAUT K MNOMbITKAM  €ero
BOCCTAHOBMEHUA MNyTeM Mepesanycka nporpaMmmbl TepMuHana, npu 39TOM BpeMs
roTOBHOCTM TepMuHana K cpabartbiBaHumio He npesbiwaeT 500 mc. Bpemsi nonHom
camMoanarHOCTUKM TepMMHana nocre nogadv HanpskeHnsa He AoSmkHO npesbiwaTth 10 c.

Mpn nobom nepesanycke TepMuHana BbIMOMHAETCA CaMOAMarHOCTUKa, B
npouecce KOTOPOW MPOBEPATCA BHYTPEeHHWe y3rbl 6noka npoueccopa U KOppekTHoe
onpaluMBaHue npoueccopom 6rI0KOB BXOA0B U BbIXOLOB.

HeuncnpaBHOCTb NaMsTH, UCMONb3YEMON ANSA perncTpaumm aBapumnHbiX cobbITUR,
kaHanoB cesaA3n ¢ MK, ACY TI1 MNC, MecTHOro ynpasneHusi, He NPUBOAAT K MnoTepe
paboToCnocoBHOCTM yCTPOMCTBA.

[nsa 6nokoB BbIXOA40B AOMNOMHUTENBHO MMEETCH TOKOBbIN KOHTPOSb MCMPaBHOCTU

uenu odbMOTOK BbIXOAHbIX pene.
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2.4 OnucaHue annapaTHOW 4YacTU yCTpoOUCTBa

TepMmunHan coctouT U3 psga  (yHKUWMOHAamNbHbIX  MOAyIren,

CoeMHEHHbIX Yepes kpocc-nnaTy. CTpyKTypHasi cxeMa npvBeaeHa Ha pucyHke 2.3.

AHanorosble
curHansl

nepemMeHHOoro Toka n

HanpsixeHus

Ananorosble
MunnuamnepHsle
curHansl

[vckpeTHble
BXOfHble CUrHanbl

[inckpeTHble
BXO[Hble CUrHanbl

[vckpeTHble

BbIXOJHbl€ CUrHarnbi|,

[inckpeTHble

BbIXOAHbI€ CUTHarbl,

-

WHTepdencHbli

6nok

L)

WHTepdencHbli

6nok

—

—

WHTepdencHblit

6nok

—

d—

WHTepdencHblii
6nok

LIEHTPANbHbLIA MPOLIECCOP

6nok

—
WHTepdencHbli |
—

WHTepdencHbli
6nok

Mpeo6pasosaternb
HanNpsXKeHWs NUTaHNs

MocnepnoBaTenbHbI
nopt 1
RS-422/485

MocnenoBaTenbHbI
nopr 2
RS-485

Certb Ethernet
10/100 M6

M3Y nporpamm;
OneKTpoH. AUCK;
MNM3Y ycraBok

Bnok Ha4yanbHoro
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YcTpoiicTBo <
YTeHus/3anmcu
USB-HakonuTens
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PucyHok 2.3 — brnok-cxema TepMmmHana
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Mpn nogaye onepaTMBHOIO NOCTOAHHOIO TOKa HanpsbkeHuem ot 154 oo 372 B nnun
nepemMeHHoro HanpshkeHus ot 110 go 264 B Ha Onok nuTaHusa TepMuHana npoucxoauT
npeobpasoBaHne NOAaHHOIO HaMPsSKEHUS B NOCTOSIHHOE HanpshkeHue, Heobxoanmoe ang
MUTaHWS 3NEKTPOHHON YacTu.

Mocne BkntoYeHus nuTaHua LM BbINONHSAET KOHTponb paboTocnocobHoCTU
annaparHbIX CpeacTB TepMUHarna, KonmpyeTt CUCTEMHbIE N UCMONHAEMble dharibl Nporpamm
n3 N3y B guHammnyeckoe O3Y 1 NpUCTyNaeT K UCMOMHEHUIO NPUKNagHOW nporpaMmmbl. B
npouecce UCMOMHEHNsT NporpamMmmbl C NMOMOLLIO CTOPOXEBOro Tanmepa OCyLLEeCTBMNSeTCH
KOHTPOSb OTCYTCTBUSA COOEB M «3aBUCAHMA» LIEHTpanbHOro npoueccopa. MNpu otcytcTBum
CO CTOpOHbI Li[1 B TeyeHne yCTaHOBEHHONO BPEMEHU CUrHanoB cbpoca CTOPOXKEBOro
Tanmepa, nocnegHun opmmpyet curHan obuiero cbpoca TepmmHana, nocne yero LM
BbIMNOMHAET AENCTBUS, aHamNorMyHble OENCTBUAM MpU BKITHOYEHUN MUTaHUSA, U NOBTOPHO
3anyckaeT WCMOMHeHWe NpuKnagHon nporpammbl. Mocne 3anycka BCex MpUKNagHbIX
nporpamm B O3Y 3arpyxaetca ¢ann ycraBok u3 [MMN3Y 1 HauMHaeTca onpoc BXOOHbIX
BENUYMH TEpMUHana.

AHanoroBble BEeNWYMHbI, CHUMaemble C OGNOKOB aHanoroBbiX BXOAOB 4epes
n3amepuTenbHble TpaHcdopMaTopbl, obecneyMBalroLne ranbBaHUYECKYIO pPa3Bs3Ky,
obpabaTtbiBatoTcs AL n noctynatot B LI, raoe nponcxoaut nx omnbtpauus, obpaboTtka
N CpaBHEHME C 3aJaHHbIMW yCTaBkamu, pe3ynbTaT CpaBHEHUS NepeaaeTcs B NOrMyYeckyto
yacTb [10.

AHanoroBble BESIMYUHbI, CHUMaeMble C OfOKOB MWNNIMAMMEPHbIX BXOAOB,
obpabaTbiBatotca  ALIT ©n 4yepe3 uudpoBble un3lonNATopbl, obecneymBarowme
ranbBaHUYECKYlO pasBA3Ky, noctynatoT B U, roe npoucxogut wux dunbTpaums,
obpaboTka n cpaBHeHWe C 3aflaHHbIMK YCTaBKkaMu, pe3yrnbTaT CpaBHEHUS nepeaeTcs B
noruyeckyto yactb 0.

AnckpeTHble BeNUYMHbBI, CHMMaemble C 6GNOKOB AUCKPETHbIX BXOAOB 4epes
ONTPOHHYIO pa3Bs3Ky, NOCTYNaT B flormyeckyto Yactb 10.

[Mpn BO3QENCTBMM TEPMUHANA Ha BHELUHWE Lienn, Yepes3 ONTPOHHY pa3Bsi3Kky OT
LM noctynatoT koMaHabl ynpaBnieHus Ha BbIXOAHbIe pene 6noka ANCKPETHbIX BbIXOL4OB.

OCHOBHbIM MOAyrneM SIBNAETCHA LEHTpanbHbIA MPOLEeCccop, B COCTaB KOTOPOro
BXOOAT CrieayoLime OCHOBHbIE Y3bl:

— 32-X paspsagHbI MUKpornpoLeccop ¢ OYHKUMSIMU CUrHaNbLHOro npoLeccopa;

— NamATb Nporpamm 1 yctasok (Tuna flash);

— flash-namaTte ona xpaHeHus ocumnnorpamm;
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— onepaTuBHOE 3arnoMuHaloLLee YCTPOUCTBO;

— Yacbl peanbHOro BpeMeHu;

— ceTteBou KoHTponnep 10/100 M6ut/c;

— KoHTponnep USB-host;

— nepudepunHbii USB-KoHTponnep;

— KOHTpOSsiep nocrneaoBaTeribHOro KaHana CBs3w.

@DYHKUMOHMPOBaHME TepMuHana npoucxoamT Mo nporpamme, 3anvcaHHOW B
9HEeproHe3aBUCUMYKO NamMATb Nporpamm. B aTonm mamaTn Takke XpaHATCA YCTaBKu
NYyCKOBbIX OPraHoOB 1 KOHpUrypauma yCcTponcTBa.

Cratudeckoe O3Y npegHasHayeHO ANt XPaHEHWS OaHHbIX, Y4acTBYHOLIUX B
anroputMme (PyHKUNOHMPOBaHWS.

Yacbl peanbHOro BpemMeHu no3BoNiSOT (PUKCUpoBaTb Tekyliee Bpemsi CobbITUs.
MpepycmoTpeHa BO3MOXHOCTb paboTbl YacoB NPW OTKMIOYEHHOM MUTaHUK, ANA 4ero
nMeeTCs pe3epBHbIN UCTOYHWUK NUTaHUSA Ha 6ase noHncTopa.

Mopt USB Type-A npegHasHayeH Ons BbIrPY3kM MHGOpMauMuM C¢ TepMuHana,
OOHOBNEHNA pe3ngeHTHOro nporpaMmHoOro obecneyeHuss M KOHUrypupoBaHUs
TepMmuHana yepes3 USB-flash-HakonuTens.

Mopt USB Type-C npeagHasHadeH ansa noakntodeHns tepmuHana k K yepes
nporpammy BrsUSB anga anarHoCTuku, KOHOUrypupoBaHus 1 0OHOBMEHNSA pe3naEHTHOro
nporpaMmHoro obecrneyeHusi TepMuHana, CKayMBaHUsS OCLMAIorpaMmm, annapaTtHoro
nora, XypHana cobblTUi, a Takke MOHUTOPWUHra B pearlbHOM BPEMEHWU COCTOSAHUS
BXOOHbIX, BbIXOOHbIX U JTOTMYECKNX CUrHAmNOB.

lMocnepoBaTtesnbHble KaHamnbl CBSA3WM NpefHasHaveHbl ANd CBSA3U C BEPXHUM
ypoBHem ACY TTI1. CkopocTb paboTbl kaHana cBs3u 3agaeTtcsa B guanasoHe oT 2400 go
230400 6uT/c.

Bnok UM ynpaBnsetr paboTon ocTanbHbiX 6GMOKOB TepMuHana C MNOMOLLbIO
CUrHanoB, nepefaBaeMblx 4Yepe3 obuwyk WuHy (Kpocc-nnata). 1o aTon xe wuHe
nepenarwTcs curHanbl ynpaBneHus u nponsBoauTCS NUTaHME ANEKTPOHHOM YacTu BCeEX
6nokoB TepmuHana, KpoMe nuMTaHus OOMOTOK pene [OONOfHUTENbHbIX 6NoKoB
ANCKPETHbIX BbIXOOO0B, HA KOTOPOE 3aBOAUNTCS BHELLHEE NUTaHue.

B coctaB Gnoka LM BxoauT yCTPOWCTBO 3MNEKTPOHHOM MNAaMATU €MKOCTbi0 OT
256 MB, 4TO NO3BONSAET XpaHUTb B HEM WH(OpMauuio B LUMPPOBOM BUAE MO BCEM
ocuunnorpagupyemMsiM KaHanam. MNpu CHATUN HanNpsKeHUs NUTaHUA UHGOpMauus B

ONEKTPOH HOW NamsaTn COXpaHAEeTCA.
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Ha nuueBon naHenun TepMmuHana nMeeTca aUCnnen, knasnaTtypa ynpasneHus, ¢
NMOMOLLbIO KOTOPOW OCYLLECTBRSETCA KOHUrypupoBaHue (Hanpumep, W3MEHEHMe
3Ha4YeHu yCcTaBOK) U MPOCMOTP COCTOSHUSA YCTPOMUCTBA (HanpumMep, NPOCMOTP TEKYLLNX
3Ha4YeHU TOKOB/HaANPSAXKEHUIM Ha aHaroroBbIX BXoAax), (PyHKUMOHanbHbIE Krasuwu (npu
Hanuyum). Kpome TOro, Ha NULEBOM YacTV TepMUHaNa pPacnosioXeHbl CBETOAMOAHbIE
NMHOMKATOPbI, C MOMOLLIbIO KOTOPbLIX 06ecneynBaeTcsi oTobpakeHne TEKYLLEero COCTOSAHUSA
TepMuHana (NuTaHue, TOTOBHOCTb, HEWCNPAaBHOCTb), a Takke uHdopMaumm o

Cpa6aTbIBaHVIVI oTAesIbHbIX (*)yHKLl,I/II7I TepMuHana.

2.5 ®yHKLMOHaNbHbLIN COCTaB yCTPOMUCTBA

2.5.1 MNyckoBble opraHbl perucrparopa

Peructpatop aBapumnHbIX COObLITMI NpeAHa3HadeH ans ocuunnorpadupoBaHng
aBapUNHbBIX PEXMMOB C MOCNEeaYLWMM COXpPaHEHNEM 3anuMCaHHbIX NPOLEecCoB B BUAeE
drannos ocuunnorpaMmm. 3annuck OCLMNIOrpaMmbl OCYLLIECTBIISIETCA NPU BO3HUKHOBEHUM
OZHOr0 UIM HECKOJSTbKMX MYCKOBbLIX YCITOBUI pernctparopa:

— OT aHaroroBbIX BXO4OB;

— OT pacyeTHbIX (BUPTyarbHbIX) CUrHAsOB;

— OT MUANnMamMnepHbIX BXOAOB,

— OT cepBUCHOM YHKLMM «Py4HOM Nyck» (KOHTPOMbHas 3anuch);

— OT aBapUNHOW CUrHaNM3aumm o HeMcnpaBHOCTU U3MepuTensHoro TH;

— OT aBapuMHOW cuUrHanmuMsaumMm O  HEeMofIHOMa3HOM  pexume  JIMHUK
anekTponepenayu;

— OT NYCKOBbIX OPraHoB ApYrnx perMcTpaTtopos.

MpunumHbl nycka oTobpaxakrTcsa npu NPOCMOTPEe OCUMNIOrpamMMm, a Takke
HenocpeacTBEHHO B CAMOM TepMuHarne.

2.5.1.1 Nyck oT aHanoroBbIX BXOAOB

[MyckoBble opraHbl aHanoroBbIX BXOAOB pacCYMTbIBAOT AENCTBYIOLLEE 3HaYeHue
OCHOBHOW rapMOHWKM CUrHana no Kaxgomy M3 aHanoroBbIX BXOA0B.

MpeoycMoTpeHa BO3MOXHOCTb 3adaHus OBYX TUMOB MYCKOBbIX OPraHoB Ha
Kaxabll aHarnorosbIn Bxo4. [1epBbI NyCKOBOW OpraH ABMSieTCA OpraHoOM MakcMMasibHOro
penctens (cpabaTbiBaeT Npy NPEeBbILLEHUN KOHTPOSNIMPYEMbIM CUrHANoM YCTaBKu), a
BTOPON — MUHUMAnNbHOrO AencTBus (CpabaTbiBaeT MpU CHUXEHUM KOHTPOMMPYEMOrO

CUrHana Hmxe yctaBKu).
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2.5.1.2 Nyck oT pacyeTHbIX (BUPTyanbHbIX) CUTHaNoB

Kpome u3anyeckn KOHTPONMPYEMbIX aHanoroBblX CUrHamNoB, perncrparop
BbINOSIHAET pacyeT psaa BenuyuH. 3TOo, K NpUMepy, 3HadYeHus npsiMon, obpaTHOW U
HyneBOW nocnenoBaTenibHOCTEN BCEX Py CUrHanoB, onpeaeneHHbIX B perucrpartope
Kak TpexdasHble CUCTEMBI; a TaKkke YacToTa CUrHasnoB, onpeaenieHHbIX B perncrtpartope
Kak HanpsbkeHune dasbl A (Ua).

MpeoycMoTpeH.l nycKoBble opraHbl ans HanNpsH>KeHumn obpaTtHom
nocrnegoBaTefibHOCTU CUrHaNoB U YacToTbl. AHANOrMYyHO aHanoroBbiM BXO4aM, Kaxabin
NMyCKOBOM OpraH MMeeT No ABe YCTaBKW, COOTBETCTBEHHO — U2n_max, U2n_min wu
fn_max, fn_min, rge n — Homep NycKOBOro opraHa.

Ecnu rpynna curHanoB HanpskeHWs onpefeneHa kKak TpexdpasHas cuctema,
Hanpumep, TpeTbs — T.e. UMeeT B perncrpatope obosHaveHus Ua3, Ub3, Uc3,
aBTOMaTUYECKN MNOSABNSAIOTCHA COOTBETCTBYIOLIME MYCKOBbIE OpraHbl ANA pacyeTHbIX
curHanos U23 n 3, kotopble 6yayT mmeTb yctaBkm U23 max, U23 min n f3_makx,
f3_min.

2.5.1.3 MNyck oT MunnuamnepHbIX BXOAO0B

B cnyyae wvcnonb3oBaHUs MUANMaMNepHOro Bxoda And  perncrpaumm
CMHycOMOanbHOro CurHana, paccymTbiBaeTcs ero OCHOBHas rapmMoHuka. Ecnun Bxop
perncTpupyeTr curHam TMOCTOSSHHOrO TOKAa — BMECTO OCHOBHOM  FapMOHUKMU
paccynTbIBaETCA ero NoCcTosiHHasi CocTaBnsoLLas.

YcTaBkm nmerot obosHadyeHne mAn_max 1 mAn_min, rge n — Homep NyCcKOBOro
opraHa, COOTBETCTBYIOLLMIA HOMEPY KaHana.

2.5.1.4 TMycK oT AUCKPETHbIX BXOA40B

Kaxgblh OuMCKpeTHbI BXO4 ummeeT obo3HadeHue Dn, roae n — Homep BxoAaa.
Pasnnyalot gBa Tuna curHana ynpasreHns nyckoMm:

— [psamon (Npu 3aMblkaHUN HOPMASbHO OTKPbLITOrO KOHTaKTa);

— WHBepcCHbIN (Npy pasmblkaHUM HOPMarnbHO 3aKPbITOrO KOHTAKTa).

2.5.1.5 MNMyck ot cepBucHomn thyHKUUMN «Py4yHON NyCK»

BbinonHeHne cepBrcHOM (pyHKUMKN «Py4HOM NyCK» BbI3bIBAET NYCK perncrparopa.
Mpn npocmoTpe MHopmaLmm 0 3annMcaHHOM hansie B npuymHax nycka byaeTt ykasaHo
3HayeHne «Py4yHOM NycK».

25.1.6Myck oT aBapMluHOM  CUrHanu3auMm O  HEUCNpPaBHOCTU
nameputenoHoro TH

CornacHo nucemy LAY EB3C Poccum Ne 207/32-305 ot 12.05.97 «O6

NCNonNb30BaHUM UMGPOBLIX ocuunnorpadoB AN CUrHanmsaumm HeucrnpaBHOCTEN
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TpaHcopmaTopoB HanpsbkeHuss Tuna HKP-500» B peructpatope peannsoBaH
anropuTM BbISIBIIEHUSI BUTKOBbIX 3aMblKaHUA B NEPBUYHON OBMOTKE U3MEpPUTESbHbIX
TpaHcopMaTopoB HanpsikeHus. Ecnn pasHoe HanpshkeHne MeHbLue BennynHbl KeUmax,
roe k — koappuumeHT ycTaBkM MakKcMMaribHOro asHoro HanpskeHus, a Umax —
MakcumarnbHOe M3 Tpex (pasHbIX HanpsKeHur, anropuTM cpaBHMBAET (PU3NYECKN
curHan 3Uo ¢ 3agaHHon yctaBkon. [pn coxpaHeHun pexuma HemcnpasHocTn TH Bonee
6 ¢ — cpabaTbiBaeT KOHTaKT BbixogHoro pene «HK®» peructpatopa u cpabatbiBaeT
aBapurHasa curHanusaumd. [Npyn npocMmoTpe 3anmcaHHoOro davna B npuyMHax nycka
6ynet ykaszaHo «HK®n», rae n — Homep nuHun. OQHOBPEMEHHO BbINOMHAETCS MYyCK
permctpatopa W 3anucb anna ¢ ANUMTENbHOCTbIO, PaBHOM BpPeEMEHU ONOKMPOBKM
AnuTtenbHoro nycka Tenok.

2.5.1.7 Nyck oT aBapumMHOM cCUrHanusaumm o HenosIHoPasHOM pexume

B peructpatope peanus3oBaHO BbISIBfieHME HEMOMHOMA3HOro pexuma JIMHUU
anekTponepegayn. Ecnv BTOpor no BenuMuuHe @asHbin TOK Oonblle ycTaBku, a
MUHMManbHbIN N3 TpeX (hasHbIX TOKOB MeHbLUe BENUYUHBLI Kelep, rae k — koadbdmumneHt
YyCTaBKN MUHUMAsbHOro ha3Horo Toka, a lep — CpeaHun 13 Tpex grasHbIX TOKOB (BTOPOM
no BenuuuHe), cpabaTtbiBaeT anroput™ BbigBneHns HOP. T[lpu coxpaHeHun
HenonHodgasHoro pexmma 6onee 60 ¢ — 3amMbIKalOTCA KOHTaKTbl BbIXOAHOIO pene « HOP»
peructpartopa. Npn npocMOTpe 3anMcaHHOro anna B npuymnHax nycka dyaeTt ykasaHo
«H®Pn», rge n - Homep NuUHUKM. OgHOBPEMEHHO BLINOSTHAETCA MYCK permcrpaTtopa u
3anucb hamna ¢ OnUTENbHOCTLIO, PaBHOM BpPEMEHU ONOKUMPOBKM ASIMTENBHOro Mycka
Ténok.

2.5.1.8 CoBMEeCTHbIN NYCK HECKONbKNX pPermcTpaTopon

B peructpatopax cepun «bpecnep-0107» peanusoBaHa BO3MOXHOCTb
opraHmMsauumn B3aunMHOro nycka HeCKOSTbKMX perncTpaTopos.

CpabaTtbiBaHue ntobbix MyCKOBbIX OpraHoB nOGOro perucrpatopa NpuBOAUT K
cpabaTtbiBaHWO €ro BbIXOAHOrO pene Uu 3aMblkaHUK KOHTaKTOB, 4YTO MNO3BONSAET
MCNOnb30BaTb BbIXOOHbIE KOHTAKTbl Jil06Oro perncrpatopa pgns nycka Aapyrux
permctpatopoB. [Ona Toro, 4TtoObl Kakom-nnbo perncrpatop u3 rpynnbl YCTPONCTB
perncTpauumn nmen BO3MOXHOCTb CUHXPOHHOIO nycka ¢ Apyrum, Heo6xoamMmo y nepBoro
3aaTb pexum Mnycka no AUCKPETHOMY CurHasny, BXO4 KOTOPOro MOAKIYeH K BbIXOAy
BTOporo. Ha pwucyHke 2.4 nokasaHO MOAKMOYeHNe K BbixogHoMy pene P10 un
anckpetHomy Bxody D17. Ona napannenbHOro nycka MOXHO WUCMonb3oBaTh fitobble

cBOOOAHbIE BbIXOAHOE pere U ANCKPETHbIN BXoA,.
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PucyHok 2.4 — Cxema noakmnoyeHust Npu Nycke OT NMYCKOBbIX OpraHoB ApYrunx
perncTpaTopos

2.5.2 PyHKUMA onpeaerneHns Mecta NoBpexXaeHus

B peructpatopax «bpecnep-0107.010» mnmeeTcss BO3MOXHOCTb MNPUMEHEHUS
dyHKUMK onpepeneHns mecta nospexgeHns (OMIT). OaHHaa dyHKuna asnsaetcs
OrnuMOHanNbLHOW N NOCTaBMNAETCA NO OTAENbLHOMY 3aKasy.

Anroputm  onpegeneHna  MecTta  MOBpeXOeHus  MNo3BOSISeT  yyecTb
HEeOQHOPOOHOCTb JIMHUKN, OTBETBMEHUS (OTNANKK), PEXUM 3a3eMIeHNs rpo303alLnTHOro
TpOCa Ha KaXOoM y4dacTke W BnusiHWe napannenbHblX nvHuiA. OH Takke yduTbiBaeT
KOH(pUrypaumo ceTu: KONm4eCTBO CUCTEM HarpPsHKEHUA N OTXOAALWNX OT HUX JIUHUN.

®dyHkuma OMIT nmeeT CBOWM BbICOKOYYBCTBUTEMbHbIE MYCKOBblIE OpraHbl,
pearvpyoLwme Ha U3MeHeHNe BENNYNH oasHbIX HaNPsKEHUA U TOKOB, UX CUMMETPUYHBIX
COCTaBIIAOLWMX, a TakKe MOSMHbIX CONpOoTUBNEHUN neTnen gas. MNpu nx cpabaTtbiBaHUN
NCMOSHAETCA NIormyeckas YacTb MOAYIA onpeaerieHns MecTa NnoBpexaeHus, KoTopas B
criyyae OOHapyXeHUs KOpPOTKOrO 3aMblkaHUA B JNWHWM  OCYLLeCTBNSeT 3anyck
BHYTPEHHEero ocuunsiorpada n pac4et MecTta NoBpeXaeHus.

Pesynbtat pacdeta cdoyHkuun OMI1 coxpaHsieTcs B hainne xxypHana cobbitun, a
TaKkKe BbIBOOUTCA Ha Aucnnen TtepmuHana. Pesynbrar pacyeTta npepcTtaBnserca
cnefylowmnMm JaHHbIMU O NOBPEXAEHUN:

— Has3BaHWe U HOMepP KOHTPONMPYEMOW NMHUMK;
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— [JaTa v Bpems BO3HVKHOBEHUS MOBPEXOEHMS;

— BWA NOBpPEXAEHUS;

— KoopauHaTa MecTa NoBpeXaeHus;

— TOK M AJNIMTENbHOCTb KOPOTKOIo 3aMblKaHUS;

— KOMMJIEKCHblE 3Ha4YeHUA TOKOB W HarnpskeHUrM B aBapUMHOM WU Harpy304YHOM
pexunmax;

— CUMMETPUYHbIE COCTaBNAIOLLNE HAMNPSPKEHUN U TOKOB B aBapUNHOM peXume.

MoapobHoe onncaHne yHKLMM onpeaeneHnss Mecta NnoBpeXxaeHnss NpuBOAUTCA
B pYKOBOACTBE no akcnnyarauum BPCH.656122.090 P3 «TepmuHan
MuKponpoueccopHbi «bpecnep-0107.090». OnpeneneHne MecTta NOBPEXAEHNSA.

lMosiBneHne HoBoro cobblTus B XXypHane moayns OMI1 BusyanbHo oTobpaxaeTcs
npy MOMOLKN CBETOOMOAHOW MHAMKAUMM Ha NUUEeBOW NaHenu TepMmuHana, a npwu
NOAKMIOYEHMM K NOKaNbHOM CeTU TepMMHan aBToMaTUYeCKn onpalunBaeTcs Ha npegmeT
N3MeHeHna (pavna otyeta. [JONONHUTENLHO TEPMUHANOM MOoJAepXKMBaeTcsa (PyHKUNA
aBTOMaTU4eCKOW nepefdadn anna otyeTa Ha BepxHUM ypoBeHb cuctembl ACY npwu

NosIBIIEHNN B HEM HOBbIX 3arnucen.

2.5.3 XXypHan cob6biTuun

XKypHan cobbiTun npegHasHadyeH And adanu3a paboTtbl ycTpoucTtBa. [Ons
npocmMoTpa uHGopMaumMm 060 BCeX COObITUAX, XPaHAWMXCA B NamMaTU TepMuHana,
npegHasHayeHo MeHo «XKypHan cobbitniny (3.3.4.3).

YCTponcTBO No3BOMSAET HacTpavmBaTtb (3.2.7) U BECTU XXypHanbl CrnegyoLwmx

TUNOB:

Paboune cobbiTus;
PaboTta P3nA;

[lencTtBue Ha BbIKno4vaTens;

— HencnpasHocTy;

MNonb3oBaTtenbckue 1;

— [llonb3oBatenbckue 2.

CobbITa B 9TUX XKypHanax co3gatTcsl MNpu U3MEHEHUU KOHTPOSIMpYeMbIX
ANCKPETHbIX CUrHarOoB.

Pap xxypHanoB TepMuHan popmMupyeT caMOCTOATENBHO:

— CamopguarHocTuKa;

— Bxogsuwme anckpetHole GOOSE;
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— Bxopgsawme uenovncnenHbie GOOSE;

— Bxopgsawme ananorosble GOOSE;

— Bxogawme GOOSE-noToku;

— Wexopsawme GOOSE-noToku;

— Bxopsawwme SV curHanbi;

— Bxopsawwme SV-noToku;

— Pexumbl paboThbl;

— Yyetr 30.

CobbITMa B HMX CO34al0TCA CMCTEMOW CaMOAMarHoCTMkM TepmuHana (2.5.3.1), a
Takke npm obpaboTke gaHHbIX npoTokonioB MOK 61850 (2.5.3.2).

B kaxxgom xypHane MoxeT ogHoBpeMeHHO xpaHutca 1024 cobbitus. Npu aTom
peanu3oBaHa KonbLeBasi 3anncb: Npu 3anosIHEHNN JOCTYMHOro o6bema HoBoe cobbiTne
COXpaHSIeTCH NyTEM BbITECHEHMS CTApOro.

XKypHanbl cobbITUn XpaHATCA B SHEProHE3aBUCMMON NamsaTu. VX yganeHne nnu
pefakTupoBaHue 3anpelleHbl. XKypHanbl cobbITUN He yaansaTcs npu nponagaHun unm
NNaBHOM CHWXKEHUWN HaNpshKeHUs1 MMTaHUSA yCTPOMCTBA.

dannbl XypHana cobblTUA WMMeT paclumpeHne «*.bevty». Wx npocmoTtp
BbINOMHAETCA B nporpaMmHomMm obecneveHnn WinBres.

>KypHanbl MOXXHO ckayaTb Ha BHelHuU USB-HakonuTerb Yepes3 MeHo TepMmnHana
(3.3.4.3) unu Ha nepcoHarbHbIN KOMMNbIOTEP C NOMOLLbLI0 NPOrpaMMHOro obecneyeHuns
BrsUSB vnu BresMon.

2.5.3.1 Cucrema camogamarHoCTUKU

TepmuHan nmeeT BCTPOEHHYIO CUCTEMY CaMOANArHOCTUKN, KOTopas NpOu3BOAUT
aHanu3 BHYTPEHHMX MPOrpaMMHbIX MPOLLECCOB M KOHTponupyeT paboTy annapaTHou
4YacTWU YCTPOMCTBA Ha Pa3fMYHbIX YPOBHAX (PYHKUMOHMPOBaHUS. CamoguarHoctuka
BbINOSTHAETCA NPU BKNIOYEHUM TEPMUHANAa 1 ganee nocTossHHO B ()OHOBOM pexume B
BMAE HU3KONPUOPUTETHOM 3aauu.

Cnctemon camogmarHoCTUKN KOHTPOSMPYETCS:

— COCTOSHME annapaTHOW YacTu yCTPOMCTBaA

e Broka LeHTpanbHoro npoleccopa (B TOM YMche LeHTpanbHbIM npoLleccop,
MInc, oay, MNay);

e Onoka nNuTaHus;

e aHanorosoro 6noka (B TOoM uucne AU aHanoroBbix Moaynewu,
MUKPOKOHTpOMep);

e OrI0Ka AUCKPETHBLIX BXOJOB;

00011

net
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e 6Gnoka BbIXOOHbIX pene;

— TemnepatypHbii pexxum MIT YP3A;

— Hanuune/oTCyTCTBME CUHXPOHU3ALUNN BPEMEHMN;

— COXPaHHOCTb UCMOSTHUMOrO NPOrPaMMHOrO KoAa;

— COCTOSIHNE U3MEPUTENbHbIX Lenew;

— COCTOSIHME MOTOKOB BbIOOPOYHbIX 3Ha4YeHun n notokos GOOSE;

— COCTOSIHME CUrHanoB BbIOOPOYHbIX 3HaYeHun 1 GOOSE.

Pesynbtatbl ycnewHon paboTbl OCHOBHbIX OMepaunin CcamoauMarHOCTUKU U
BbISIBNEHHbIE NPEeaYNPEeXAeHUss WU HEeUCnpaBHOCTM (UKCUPYOTCA B Nnor paboThbl
TepMuHana ¢ MeTKOW BPEMEHW.

TepmuHan Takke QUKCUpyeT BCe BbISIBIEHHbIE HEWUCNPaBHOCTM B XXypHane
cobbiTnin camogmarHocTukm (Tabnuua 2.10).

PesynbTatbl camogmnarHoCTMkM MoryT 6biTb nepeaansl B ACY TI1 no no6omy m3
NPOTOKOSOB CBSI3M, ONUCaHHbIX B 3.5 M npegHasHa4YeHHbIX A4S OpraHvM3aumm CBSA3N C
BepxHMM ypoBHeMm ACY TI1.

[Mpn BbIABNEHMN HEUCMPABHOCTEW, KOTOPblE MOryT cTaTb MPUYMHOW HEeBEpHOM

paboTbl YCTPOWCTBA, COOTBETCTBYHOLLME (PYHKLMM aBTOMATUYECKN BNOKUPYOTCS.

Jinct] Ne gokym. Mopn. Jdata

© BHUMAHMUE! Mpun BbIABNEHUN CUCTEMOW CaMOAMUArHOCTUKM  nobown
<'§[ HEeUCNpPaBHOCTM HeoOGXoAMMO OOpaTUTLCA Ha npeanpusaTue-
2 M3roToBuTeNb M cooowmTtb O coObiTun. [deuctBusas no
g yCTPaHEHUIO  MPOU3BOAUTbL MOCNEe  KOHCynbTauum  Cco
= crneumManucTomM npeanpuAaTUS-U3roToBUTEN .
5 Tabnuua 2.10 — XKypHan cobbitun «CamogmarHocTukay
E,E CoObiTue MpuunHa HdencTBnA No ycTtpaHeHuto
i AnnapaTtHas CyMMapHbI curHan [MpocMOTpETb XKypHan
< HeMcnpaBHOCTb HencnpaBHOCTEN CamoguarHocTuku. 3anyctuTb
- TeCTbl CaMOANarHOCTUKM
= TepmuHana (3.3.4.10). Mo
z pesynbTaTam TecTa 3aMeHUTb
< HeuncnpasHbIn 610K
§ Otkas Urty wnu rinc HeucnpasHocTb 6rnoka | 3ameHuTb 6nok npoueccopa
npoueccopa

N OTKa3 KOHTPOJIbHOM HeuncnpaBHoCTb OBHOBUTb NPOLUMBKY, ECININ OTKa3
] B CYMMbI nporpaMmMHoOro NoBTOPSIETCH, 3aMEHUTb OOk
S obecneyeHus npoveccopa
: = npoueccopa
g ‘\“;\‘\ MoTepsa nuTaHus KpaTkoBpemeHHas [MpoBepuTb 3HAYEHUE HaMNPsSHXKEHUNA
= K BbIXOAHbIX pene nponaxa nuTaHus Ha Knemmax NopToB NUTaHUS

Rl OZIHOTO U HECKOTbKUX
o 6nokoB pene
él - TepMuHana
ol o
Z|s Jlnet
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CoObiTHe

MpuunHa

OdencTBuUsA NO ycTpaHeHuUo

lNocTosiHHas noTep4
NMNTaHNA BbIXOOHbLIX pene

OTknoYeHEe NUTaHNS
UNN HENCNPABHOCTb
OOHOrO MITM HECKOMbKMX
6nokoB pene
TepMnHana

[MpoBEpPUTL 3HAYEHNE HAMPSHKEHUS
Ha Knemmax nopToB NuTaHus. Ecnn
HanpsP>keHne B HOpMe, 3aMEHUTb
ook

OTknoveHne NnuTaHus

Hu3kni ypoBeHb
HanpskeHnsa Ha Bxoae
6roka nuTaHus

npOBepVITb 3Ha4YeHne HanpaxeHuna
Ha KfnemMmmMax nopTtoB NMUTaHUA

AHanor. owmndbka N

HewncnpaBHoCTb 6510Ka
aHarnoroBbIX BXO40B
moaynsi Homep N

[MpoBeCTN TECT aHaNoOroBbIX BXOA0B
(3.3.4.10.3). Ecnn TecT npowwen
HeyAa4Ho, 3aMeHUTb 610K
aHanoroBbIX BXOA0B

Ounckp. owmnbka N

HewncnpaBHocTb 6n1oka
ANCKPETHbIX BXOL4O0B
moayns Homep N

MpoBecTn TeCT ANCKPETHbIX BXOO0B
(3.3.4.10.7). 3ameHnTb GnOK
ONCKPETHbIX BXOLOB; €Cru
HeuncnpaBHbl AUCKPETHbIE BXOAbl Ha
6roke npoueccopa — 3aMeHUTb
6Gnok npoueccopa

Moteps nutaHna N

Hu3kni ypoBeHb
HaMpsPKeHNs NUTaHus
pe3epBUPOBAHHOIO
6noka nutaHusa (Ha
Bxoge). OtcytcTByeT
nutaHne N kaHana

MpoBepUTb 3HAYEHNE HANPSHKEHUS
KaHana nuTaHus

Owunbka OMIM

CurHan copmupyeTcs
npu owmnbke anroputma
omn

[MpoBepuTb 1 UcnpaBuUTb dansn
yctaBok OMI1

o Owwnbka CID danna [na ycTponcTs ¢ MpoBepuTb nor darna MOK61850
(0]
S MO3K61850. Owimnbkm B Ha Hanun4yme owmnbok. 3arpysnTb
g CID dpaiine. Curnan koppekTHbI CID dhaiin.
g dopmupyeTcs, ecnv
= CID dpann He
COOTBETCTBYET AAHHOMY
o TepMuHany
= Owwnbka yacos OTKas BHYTPEHHUX 3ameHunTb 6noK npoueccopa
g yacos
@ Owwmbka cnuHxpoHmsaumm | CurHan popmupyeTcs MpoBepUTb NCTOYHUK
< €CInN CUHXPOHN3ALNS HE | CUHXPOHM3ALUMN Ha KOPPEKTHOCTb
- npoxoguna 6onee 5 paboTbl, a Takke KOMMYHUKaLUN,
= MUHYT yepes KOTopble C HAM HanaxeHa
2 cBA3b. [1poBepUTL COOTBETCTBUE
< HaCTPOEK TepMMHarna n UCTOYHMKa
§ BPEMEHMU
Orkas CwurHan copmupyeTcsa [MpoBEpPUTL UCTOYHNUK

N GPS/MMOHACC/PTP npw Nponycke CUHXPOHM3aLMN Ha KOPPEKTHOCTb
ol €XXeCeKyHAHOro paboTbl, a Takke KOMMYHUKaLUW,
5 nmnynsca - PPS. OTka3 | Yepes KoTopble C HUM HanaxeHa
= ;.' GPS/TMOHACC/PTP cBsa3b. [1poBepnTb COOTBETCTBUE
gt\“;\\ HaCTPOEK TepMMHana n UCTOYHMKa
= I BPEMEHU
c
3l
olo
Z|s Jlnet
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CoObiTHe

MpuunHa

OdencTBuUsA NO ycTpaHeHuUo

MepenonHeHne FLASH

CwurHan cdoopmumpyeTcsa
npu OTCYTCTBUK
cBOOOOHOW NamMATU Ha
flash

CkonvpoBaTb OCUMNIOrpaMmbl Ha
BHELWHW HocuTenNb. B HacTpomkax
ocumnnorpada BKOYUTb PEXUM
«Konbueas 3anucb» (3.3.5.7.1)

EthN oTcytcTBHe cBA3K

OTcyTCcTBME CBA3WN.
CwurHan copmupyeTca
ecnu nopt Homep N
CYLLIeCTBYET, HO CBA3N
HeT

MpoBepuTb NOAKNIOYEHNE CETEBOIO
Kabens

TecToBbIN peXum

TepmuHan B TECTOBOM
pexnme

MepeBecTn TepMuHan B
HOpMarnbHbIA pexnM. 3 MeHto
«TepMuHan-pexmm paboTbl»

CurH. BHumaHune

CpabaTtbiBaHue
curHanusauum

MHdopMaLMOHHbIN curHan

CWrH. BHUMaHMe ouunLLEeH

C6poc curHanmsaumm

MHpopmaLmMOHHbIM curHan

OTtkas AUIT moaynen

HeucnpasHocTb AL
aHanorosblX BXOO0B

[MpoBeCTN TECT aHaNoOroBbIX BXOA0B
(3.3.4.10.3). Ecnn TecT npowen
Hey[a4YHO 3aMeHUTb 610K
aHanoroBbIX BXOA0B

Cocrt. O3Y npega.

HeuncnpaBHoctb O3Y,
npegynpexaexHve

MepenonHeHne namsTK, cOOOLWNTL
npounssogutento. OGHOBUTL
BCTPOEHHOE NPOorpaMmHoe
obecneyeHne TepMmuHana

Coct. O3Y oTKas

HeuncnpasHocTb O3Y,
0TKa3

3ameHunTb 6ok npoueccopa

Cocr. MN3Y npea.

HewuncnpaBHocTb 13V,
npegynpexaexHve

3ameHunTb 6ok npoueccopa

g Cocr. MN3Y oTkas HewuncnpaBHocTb 13V, 3ameHnTb GMNOK NpoLeccopa
2 oTKas
i Otkas BcnomoraTenbHbix | OTkas 3ameHunTb 6noK npoueccopa
3 mMoaynewn BCMOMOraTenbHbIX
= Mozynei 6roka
npoueccopa
= Temn. pexum N3JY Temnepatypa BHyTpU MpoBepuTb HaNpsXXeHUst NMNTaHUs
“E% npegynpexaeHue TepMunHana gocrturna TepMuHana, HanpsbKeHUsa NUTaHns
g 75 rpagycos BbIXOAHbIX pene. Konnyectso
@ cpaboTaHHbIX OUCKPETHBIX BXO4OB
< Temn. pexum NJY oTtkas | TemnepaTtypa BHYTpU BbikniounTb TepMuHarn, npoBepuTb
o TepMuHana gocturna TemnepaTypy 6mnokos.
5 90 rpagycos 3amMeHuTb neperpeTbii 610K
< Mepesarpy3ska TepmuHan NHopmaumoHHoe coobuieHme.
% nepesarpy»xancsa OencTteui npeanpuHUMaTh He
2 TpebyeTcs
CocT. nsmeputenbHbIX CocTtosiHue [MpoBecTn TeCT aHaNoOrosbIX BXOO40B

§ uenen oTkas nameputenbHbix Lenen | (3.3.4.10.3). Ecnu TecT npowen
g N npegynpexaeHve Heyaa4Ho, 3aMeHUTb 610K
= 3 aHanoroBbIX BXOOOB
= \g CocT. nameputenbHbIX CocTtosiHue [MpoBecTn TeCT aHanNoroBbIX BXOO0B
ol o uenen npeg. nameputenoHbix Luenen | (3.3.4.10.3). Ecnu TecT npowen
=l 8 oTKa3 Heya4YHo 3aMeHNTb 610K

S aHanoroBbIX BXO40B

c
g
=] p=
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CoObiTHe

MpuunHa

OdencTBuUsA NO ycTpaHeHuUo

Huskuin 3apsg 6atapen

Huskuin 3apag 6atapen

NHdpopmaumoHHoe coobuleHne. B
TepMuHane HeT 6arapen

C6poc yacoB nnu
namsit

C6poc yacoB nnu
namsTu

CkoppekTmupoBaTb BpeEMS.
BbIkniounTb TEpMUHAN Ha
HekoTopoe BpeMsi (MUHUMYM 5
MUHYT). BKNOYMTb TepMUHan, ecnm
nokasaHus 4acoB He
COOTBETCTBYHOT YCTAHOBIIEHHOMY
BPEMEHMU, TO 3aMeHNTb BNok
npoueccopa. Ecnu cooblieHne
nosiBunock nocne obHoenenus MO,
TepMuHarn nameHun gopmart
XPaHUMbIX B 3HEProHEe3aBUCMMON
namsTM gaHHbIX. [encteus
npeanpvHMMaTb He TpebyeTtca

2.5.3.2 XypHan co6bitun npotokonos M3K 61850 (GOOSE, SV)

CocTosiHMEe nOTOKOB BbIOOPOYHbIX 3HayeHn u GOOSE 3anucbiBaeTca B

COOTBETCTBYIOLLME XKypPHanbI:

— BXOOALWMX NOTOKOB BbIBOPOUHBLIX 3Ha4YeHun (Tabnuua 2.11);

— UCXOASALLMX NOTOKOB BbIOOPOYHbIX 3Ha4eHun (Tabnuua 2.12);

— Bxogawwmx notokoB GOOSE (Tabnuua 2.13);

— uncxogawmx notokoB GOOSE (Tabnuua 2.14).

4]
}Ee[ Tabnuua 2.11 — XXypHan cobbitun «Bxoagsawme SV-noTokun»
= CoObiTue 3HauyeHue OnucaHue
|y
g MNoTOK OTKMOYEH «1->0», «0->1» MNpriem NoToKa OTKMYEH
= MpveM noToka «1->0», «0->1» Mpvem notoka
Owwmbka cbopmaTa Owwnbka popmata

c Hecoots.DataSet HecootsetcTBMe DataSet
‘% HecooTB.SmpCnt HecooTtBeTctBMEe SmpCnt
9 Cbow nocnenos-tu C6oit nocrnenoBartenbHOCTH
@ HecooTtB.ConfRev HecootBetctBme ConfRev
< HecooTtB.SmpRate HecooTtBeTcTBME SmpRate
9 HecootB.SmpMode HecooTteeTctBre SmpMod
G HecootB.SegData HecootBeTcTtBre SeqData
< Security He nogaepx. Mone Security He nogaepXxneaeTcs
s BHe Gydepa 3agepxku BHe Gydepa 3agepxku
(Y]
o CWHXP. UCTOYHMKA «1->0», «0->1» CurHXpOHM3aLMA UCTOYHMKA

" B3avmHas cuHxp. «1->0», «0->1» B3avmHas cuHXpoHu3aums
o Cumynsumst AaHHbIX «1->0», «0->1» Cumynaums gaHHbIX
=~ I
5 3 Tabnuua 2.12 — XKypHan cobbitun «cxopawme SV-noTokn»
N K]
S Ay CoGbiTne 3HauyeHue OnucaHue
2 \“\;;\ CtapTt noToka 3anyck nepegayum nortoka

@\ [NMoTOK OTKIOYEH «1->0», «0->1» [Mpnem noToka OTKOYEH

- Cbpoc SmpCnt C6poc cyeTymka BbIbopok SmpCnt

g: CuHXpOoHM3auus «1->0», «0->1» [MOTOK CUHXPOHN3NPOBAH

—
|3
< S Ilncr
s BPCH.656132.010 P9
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Tabnuua 2.13 — XypHan cobbituin «Bxogsawme GOOSE-noToku»

CoObiTHe

3HauyeHue

OnucaHue

[NoToK OTKMNOYEeH

«1->0», «0->1»

I'IpmeM MOTOKA OTKITHOYEH

[Mpnem noToka

«1->0», «0->1»

[Mpnem noTtoka

Owwnbka cbopmaTa

Owwnbka dopmarta

Tpeb.ocnyx-ne

3HauyeHune TAL

Tanmayt TAL

CuHXpoHM3auus

TpebyeTtcsa obcnyxusaHune

HecooTtB.DataSetRef

HecootBeTcTBue DataSetRef

HecooTB.GCRef

HecootBetcTBNe GCRef

HecooTtB.GolD

HecooTtBeTcTBUE GoOID

HekoppekT.DataSet

HekoppekTHbi DataSet

HecooTtB.ConfRev

HecootBeTcTBUEe ConfRev

Ouw.nocnea.StNum

«MpuH:...Oxua:...»

Owmnbka nocnegoBaTeNbHOCTU
StNum

Ow.nocnen.SqNum

«MpuH:...Oxna:...»

Ownbka nocnenoBaTenbHOCTH
SgNum

Cumynsaums/Tect

«1->0», «0->1»

CvMynaumsa AaHHbIX

Tabnuua 2.14 — XypHan c

o0b6bITnn «cxogawme GOOSE-noTokm»

CoObiTHe

3HauyeHue

OnucaHue

CtapTt noTtoka

3anyck nepegayum nortoka

NoToKk oTKNHOYEH

«1->0», «0->1»

[Mpuem noToka OTKYEH

CobbiTus,

3anncbiBalOTCA B clieyroLlmne XypHarsbl.

BXOAALWMX curHanos SV,

CBA3aHHble C curHanamm BblIOOPOYHbIX 3HavyeHun u  GOOSE,

()
'—
S — AuckpeTHbIX curHanos Bxogawmx GOOSE-coobuennii;
=
= — ueno4yncneHHbix curHanos Bxoaawmx GOOSE-coobuenni;
o]
- — aHanoroBbIX curHanoB BxogaLmx GOOSE-coo0OLLeHu.
- Cnuncok cobbITnin ogMHaAKOBLIN AN Bcex TUNoB curHanos (Tabnuua 2.15).
S
>
& -
2 Tabnuua 2.15 — XKypHan cobbitui «Bxoasawme guckpetHole GOOSE», «Bxogsawme
@ uenoymncneHHole GOOSEy, «Bxogsawme aHanorosble GOOSE», «Bxogsawme SV
A CUrHanbI»
2 CobbiTHe ‘ 3HauyeHune ‘ OnucaHune
T KayectBo MAK
=
< [ocTtoBepHOCTb «00(XopoLuee)», [locToBEpHOCTb AaHHbIX
S «01(Mnoxoe)»,
@ «10(PesepB)»,
N «11(Mog Bonpocom)»
o IS [MepenonHeHne «1->0», «0->1» [MepenonHeHne faHHbIX, NPEeBbILIEH
Y B AManasoH 3HauYeHuit ans
= \;g paccMaTpMBaeMoro Tuna AaHHbIX
(E)[ \\\ BHe gnanasona «1->0», «0->1» 3Ha4yeHune JaHHbIX BbILLIIO 3a
= rpaHuLbl BO3MOXHOrO AMana3oHa
=~y o =
8 Cbown kannbposku «1->0», «0->1» C6ow kanmbpoBKM AaHHbIX
= Opebear «1->0», «0->1» JaHHble HaXoaATCHA B COCTOSIHUN
g apebesra
= b
ol
< § JlueTt
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Moagn. n pata

MHB. Ne y6n.

B3am. nHB. N2

Mopgn. n pata

;7f/>i1.03.2024

il

.l
)]

WMHB. Ne noan.

CoObiTHe

3HauyeHue

OnucaHue

HewucnpaBHOCTb

«1->0», «0->1»

CDyHKLI,I/IFI camMoanarHoCTukKu
MCTOYHMKa OaHHbIX 06Hapy>|<vma
BHYTPEHHIOK U BHELUHIOKO
HENCNpPaBHOCTb

YcTap.aaHHble

«1->0», «0->1»

[aHHble He oBHOBNANUCH B
TEeYEeHNe onpeaeneHHoro BpeMeHM

HecooTB.gaHHbIX

«1->0», «0->1»

DyHKUMA camognarHoCTUKm
NCTOYHMKA JaHHbIX OBHapyxmna
HECOOTBETCTBME JaHHbIX
JEeNCTBUTENTbHOCTU

HeTo4Hble AaHHbIE

«1->0», «0->1»

[laHHbIE He COOTBETCTBYIOT
TpebyembIM TOYHOCTHbIM
XapaKkTepucTnkam

NopctaHoBKa

«1->0», «0->1»

3HayeHne gaHHbIX yCTaHOBJ1EHO
NnoJsib30BaTesiemM

CamopuarHocTuka

TecT.pex.ncrou.

«1->0», «0->1»

MCTOYHUK AaHHbIX HAXOAMTCSA B
pexume TecTMpoBaHus (cepBuc
nocTaBnsieMbIX AaHHbIX C hnarom
TecTa)

Cum.pex.ucrtou.

«1->0», «0->1»

MCTOYHUK AaHHbIX HAXOAMUTCSH B
pexume cumynauumn (cepeuc
nocTaBnsieMbIX AaHHbIX C hnarom
Tecra)

Mpuem curHana

«1->0», «0->1»

dnar cocToAHUs npmnema gaHHbIX OT
NCTOYHUKA

CWHXPOHM3-HO

«1->0», «0->1»

[laHHblEe CUHXPOHU3NPOBaHbI C
NCTOYHMKOM JaHHbIX

3amelL,.nnox.kau.

«1->0», «0->1»

MoacTtaHoBKa NOMb30BaTESIbCKOro
3Ha4YeHunA AaHHbIX Noxoe nunmn
AaHHbIE HE NMPUHUMAaKOTCA

3HavyeHune «1->0», «0->1», «00», 3HavyeHne curHana BxoasiLero
«01», «10», «11», GOOSE-coobLieHus
Lenoe 4ncno,
BELLEeCTBEHHOE YMCIIO

3HaveHne?2 BelwlecTBeHHOE YMCnO 3Ha4yeHue yrna aHanorosoro

curHana sxoaswero GOOSE-
coobLLeHns

2.5.4 CBoboagHoO-NporpammupyemMas fiormka

B yctpownctBe peanusoBaHa nogaepxka cBob6oHO-MPOrpamMmMmMpyemMon foruku,

YTO NO3BOSNISIET A0D0aBNATbL HOBbIE FlOrMYeckne MoayInn, a Takke penaktnpoBaTb YxXe

CYLLIECTBYHOLLIME MO COrMacoBaHMIo ¢ 3aKa34ynKoM.

CeobogHo-nporpaMmmmpyemMast noruka BKoYaeT B cebs peaakTop, BXOAALMNA B

cocTaB MnporpammHoro obecrneyeHuss TranSet, u WCNOMHUTENb FOrMYECKUX CXEM,

ABMNSOLMIACA YacTblo NPOrpaMMHOro obecneyeHns TepmmuHana.

00011

7K}
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WMHB. Ne noan.

2.5.5 Peructpauma 4aCTUYHbIX pa3psagoB

[aHHas yHKkuMs MoxeT OblTb peanv3oBaHa MO >KEeNaHUK 3aka3vvka U

npeaHasHavYeHa nOnd npeaynpexageHnda BO3MOXHbIX pa3BMBalOLLUXCA ,D,e(*)eKTOB B

BbICOKOBOJSIbTHOM

n3ondaumn.

YacTunyHble

pa3psabl

npeacrasnAaAroT

cobon

KpaTKOBpPEMEHHbIE UMMYIbChI Masrion MOLLHOCTW, BO3HUKAKOLWME B 30HE noBpexageHunA

nsonaumMn. Ons ux peructpaumm KOHTPONMPYHOTCS CUrHarnbl TOKOB M HanpsiKEHWN

HyneBown nocnegosaTenbHocTh 310, 3UO (pucyHok 2.5).

MposonHuk WinBres

LLkana: 557 Mc
Bpema: 18:17:00.440

brs X

04.03.202418:17:00.152892

-

04.03.2024 18:17:00.412399

Hara:  04.03.2024 [557 mc | I 157 mc
Dencr.(1)  daza 300 mc 350 mc 450 mc 500 mc
Ed
[8] 3lo (kA) W
0,011 7753 |i‘ ‘ |
| |‘I
A Al W
N v N . AVIN I
\fv\vl‘-f\f v "\p \/./'\/“'\'\{."\f\f \f\.\;\f\f\n-—._v,: WA~ \I || W y ||W-———.,,J—\\,*. S
\( || \
| I
|’.' |
%
[12] 3ue (kB)
0,198 151,05° |
N |n| FII ‘| ||| II‘\
'\r'"“’\l'\'rr'u’“'v'l".,-'h‘ \rrnmNAA AN —N) ;“..-”wwA\,J U'l i |‘.'\-' ||\ \ L
V |
ltl v \I
X
[3] 3Uo 0 1 [ | al
i ——
[4] 310 0
= L1
[39] YacTHuHble paspagb 0

PucyHok 2.5 — Pernctpauums 4yactndHbix paspsagos B curHanax 310, 3Uo

3admKcupoBaHHbIE YacTU4YHble paspsabl 3anvcbiBalOTCS B ocuuifiorpamMmy B

BMOE NOrMYECKOro curHana, a Takke B XXypHarn cobbiTui (PUCYHOK 2.6).

N2 Ha3BaHue cobbITHA Bpema F'pynna cirHanos CurHan MprunHa
A BHyTpeHHue noruyeckme | 39-YactuuHble "
1 YacTuyHele paspaasl 04,03.2024 14:47:00.631 curkank paspab 0->1
. BHyTpeHHue noruyeckme | 39-YactuuHele .
2 YacTuyHele paspags! 04.03.2024 14:48:42.958 cHrRansl pazpags 0->1
e BHyTpeHHue noruyeckme | 39-YactuuHble .
3 YacTuuHsle paspagsi 04.03.2024 14:56:50.252 | _ © oo paspabi 0->1
. BHyTpeHHwe noruyeckne | 39-YactuuHele "
4 YactuuHele paspagsl 04.03.2024 14:57:30.430 CHTHANbE naspAL 0->1
5 | Yacrnumeie paspsiae | 04.03.2024 15:16:20.102 | BHYTPEHHHE noruseckue | 39-HacTuuHble 0->1
CUrHanbl paspsaabl
6 | Yacmumeie paspsgsl | 04.03.2024 15:16:20,107 | BHYTPEHHKE noriueckme | 39-HacTunsie 0->1
CHUrHanbl pa3psabl
7 | Yactuumsie paspsae | 04.03.2024 15:16:20.120 | BHYTPEHHHE norusecke | 39-HacTudHsle 0->1
CHUrHanbl paspsabl
as. BHyTpeHHue norvueckme | 39-YacTuuHble .
8 YactnyHele paspansi 04.03.2024 15:42:14.529 cHrHanbl - 0->1

PucyHok 2.6 — 3anncb YacTUYHbIX paspsiaoB B XXypHan cobbiTui

2.6 CpeacTtBa U3aMepeHUsl, UHCTPYMEHT U NPUHAANEXHOCTH

MNMepeyeHb 06opyaOBaHUSA U CPEACTB M3MEPEHMS1, HEOOXOAMMbIX 4SS NPOBEAEHUS
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AKcnnyatauMOHHbIX NPOBEPOK TEPMUHAIa, NpuBeneH B NPUoXXeHUn B.

2.7 MapkupoBKa 1 nfioméupoBaHue

2.7.1 TepMnHanbl WMMET MapKUPOBKY B COOTBETCTBUM C KOHCTPYKTOPCKOW
AOKyMeHTauuen. MapknpoBka BbinonHeHa cnocobom, obecnevmsarolLnm ee YeTKOCTb U
COXPaHHOCTb.

2.7.2 YCTpONCTBO UMEET Ha nepenHen nrnactuHe MapkMpOBKY C YKasaHWeM Tuna
TepMuHana.

2.7.3 Ha 3agHen meTtannuyeckon nracTtuHe YCTPOMUCTBA HaHeCeHa MapKupoOBKa
pa3beMoB (npunoxexwue I).

2.7.4 KoHCcTpyKkuma TepMmuHanoB cepun «bpecnep-0107» He npeaycmartpuBaeT

nnombupoBaHue.

2.8 YnakoBKa

YnakoBka TepMuHana npou3BOAMTCA B COOTBETCTBMM C TpeboBaHUAMMU
TEXHUYECKUX YCNOBUI MO YepTexam N3roToBUTENS.

TpaHcnopTHaa MapkupoBka rpy3oBbix MecT npounssoantca no NOCT 14192, B Tom
yncne HaHeceHbl N300paxxeHna MaHNyNSLUMOHHbBIX 3HaKoB: «Bepx», «bepeyb oT Bnarm»,
«Xpynkoe. OcTopoxHO» M Hagnucb «OcTopoxHO npubopbi». lMpn HeobxogumocTn
AOMOMNHUTENBHO Mo TpeboBaHMo 3akazymka HAHOCATCSA LOMNOSTHUTENbHbIE 3HAKWU.

[ONONHUTENBHO Ha TPAHCMOPTHYI Tapy YMNAKOBAHHOIO YCTPOMCTBA HAHOCUTCS
0603Ha4YeHne yCTPOMCTBA Ha ABYX CMEXHbIX CTOPOHaX B COOTBETCTBUU C JOKYMEHTaUMeEN
3akasumka. YnakoBka npoussogmtca no OCT 23216 B cOOTBETCTBUM C YCrOBUSMU
XpaHEHUs1 U TPaHCNOPTUPOBAHUS, a Takke AOMYyCTUMbIMA CPOKaMW COXPaHSAEMOCTW.
KaTeropus ynakosku cooteetctByeT [OCT 15846.

YcTponcTBa ynakoBbIBaAlOTCA M pas3MeLLaloTCa B TPAHCMOPTHOM Tape Tak, YToObl
NCKINIOYannucb BO3MOXHOCTb MNEepeMELLEeHNA WX BHYTPU Tapbl NpU MNepeBo3ke W
NOBPEXOEHNST YCTPOMUCTB U UX NOKPbITUA. MNpn HEOBX0OMMOCTM 3aKpenneHne ycTponcTea
OCYyLLEeCTBNSETCA AepeBsHHbIMM  Bpyckamn. Mexagy 6pyckamy U yCTPOMCTBOM
NPOKNaabIBalOTCs aMOPTU3aLMOHHBLIE NPOKNaaKu.

YnakoBka TeXHUYECKOW W COMNPOBOAUTENBHOW OOKYMEHTauuu, ee MapKUpOoBKa

Npon3BOANTCS B cooTBeTCTBMM € TpeboBaHuammu TOCT 23216.
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3 UCMNOJIb3OBAHUE NO HASHAYEHUIO

3.1 3KCI1]1yaTaLIMOHHbIe orpaHnyeHus

3.1.1 KnumaTtudeckme YyCnoBus MOHTaxa MW SKcnnyatauunm COOTBETCTBYHOT
TpeboBaHuam 2.1.4 HacTosiwero P3. Bo3MOXHOCTb paboTbl TepmMuHana B YCNOBUSIX,
OT/NYHBIX OT YKa3aHHbIX, COrfacoBbIBAETCA C NpeanpuAaTUeM-n3rotoBUTENEM.

3.1.2pynna ycnoBui aKcnnyaTaumm CcooTBeTCTByeT TpeboBaHuam 2.1.7

HacToswero P3.

3.2 NMNoproroBka nsgenusa K padore

MoHTax, Hanagky W BBO4 B 9KchnyaTauuio MNpOU3BOAMTbL  COMMacHoO
BPCH.650321.000 M «MwukponpoueccopHble TepmuHanbl cepun «bpecnep-0107».

MHCprKLl,I/Iﬂ Nno MOHTaXy, Hanagke 1 BBoAYy B 3KCrjiyatauuto».

3.2.1 Mepbl 6e3onacHOCTU NpU NOAroToBKe K padoTe

3.2.1.1Tlpn aKkcnnyatauuMm WU UCNbITAHUAX  YCTPOMCTBA  HEoBXoauMmo
pykoBoACTBOBaTbCA «[1paBunamm TEXHUYECKOW 3KCnslyaTauum aneKTpu4ecknx cTaHumnm
n cetem Poccunckon depepaumm», «lpaBunamm TexXHUYECKOM IKChnyaTauum
3NEeKTPOyCTaHOBOK NoTpebutenen», «MpaBunamm no oxpaHe Tpyda npu aKcnayatauyuu
3NeKTpoycTaHoBOK», «[lpaBunamm yCTpOMCTBa 3NEKTPOYCTAHOBOK», a TakKxe
TpeboBaHnAMM HacTosLero «PykoBoacTea no akcnnyatauumny.

3.2.1.2 K akcnnyatauuu [onyckawTcs nvua, udyydmBline Hactoswee P3O wu
npowegwmne npoBepKy 3HaHWMWA MpaBui TeXHUMKM ©e3onacHoOCTM W 3KchnyaTaumm
3NEeKTPOYCTAaHOBOK 3NEKTPUYECKNX CTaHUUW U NOACTaHLMN.

3.2.1.3 Bblemky 6rokoB M3 yCTpPOWCTBA M MX YCTAHOBKY, a Takke paboTbl Ha
3aXXnmax ycTponcTtea cnegyeT Npom3BoauTb Npu 06eCTOYEHHOM COCTOSTHUN.

3.2.1.4 YCTPOUCTBO YyCTaHaBMMBaeTCA Ha 3a3eMllieHHble MeTannuyeckue
KOHCTPYKLUMK, NpU 3TOM Heobxoaumo obecrneynTb HaOeXHbIA 3NEKTPUYECKUA KOHTaKT
Mexay naHerbid W BUHTAMW KpensieHust YCTPOWCTBA, a TaKkKe COeAWHUTb BUHT
3a3eMIsieHnUsl YCTPONCTBA C KOHTYPOM 3a3eMfeHus MedHbIM MPOBOAOM CeYEeHUEM He

MeHee 2,5 MM2.
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3.2.2 BHewHUN oCMOTP, YCTaHOBKA TepMUHana

3.2.2.1 lepen ycTaHOBKOW TepMuHana HeobxoaMMO Wu3BNeYb TepMuHan u3
ynakoBo4yHOM Tapbl. PackoHcepBaumsa He TpebyeTcs, Tak Kak TepMUHanbl cepun
«bpecnep-0107» He noanexaT KOHCepBaLUUW.

3.2.2.2 Heob6xoanmo npom3BeCTU BHELLHUA OCMOTP TepMuHana u ybegutbcs B
OTCYTCTBUN  MEXaHWYeCKUX MOBPEeXOEeHUW, KOTopble MOryT BO3HUKHYTb Mpu
TPaHCNOPTUPOBAHUM.

3.2.2.3 TepMunHan yctaHaBnNuBaeTCs Ha BepTUKasibHYK MSIOCKOCTb LWKagoB nnm
APYrMX KOHCTPYKUMIA. [lonyCTUMOE OTKITOHEHWE OT BEPTUKaNbHOrO NOSIOXXEHUA ONOPHOM
NOBEPXHOCTN YCTPOMCTBA — A0 5° B NtoByto cTOpoHy. KpenneHne TepmmHana BO3MOXHO
HenocpeacTBEHHO K BepTukanbHOM niockocT HKY unn Ha peeyHbiX KOHCTPYKUMSX B
YyTOMNSMIEHHOM (C 3aHUM NPUCOeaNHEHNEM MPOBOAOB) BapuaHTe YCTaHOBKM C MOMOLLIbIO

KpenexXHbIX aetanemu:

BuHT DIN EN ISO 7045-M6x20-Z, WITYK

Mankn M6-6H.5.C.016, WwTyk

LWanbel TOCT 10450 C.6%1,0.01.10kn.019, wryk
Wanbel FOCT 6402 6 65" 019, wTyK

A A B b

3.2.2.4 Ha MeTannoKoHCTPYKUUN TepMuHana npeaycMoTpeHO MecTo Afns
NOAOKITIOYEHUS 3a3eMMSoLLEro NPOBOAHMKA, KOTOPbIA JOMMKEH MUCMNONb30BaTbCA TOSbKO

ANS NPUCOEaMHEHNSs K 3a3eMIsoLLEMY KOHTYPY.

BHUMAHUE! BbinonHeHue 3TOoro TpeboBaHUA MO 3a3eMSIEHUID ABNSeTCs
obsizaTenbHbIM.

3.2.2.5 BbInonHaeTcsa nogkrnoyYyeHMe TepMuHana CorfacHo YTBepXOeHHOMY
NPOEKTY.

3.2.2.6 TepmuHan BbINycKaeTca npeanpuaTUEeM-U3rotoBuTeNnem
paboTOCNOCOOHBIM M NMOSTHOCTBIO UCTLITAHHBLIM.

3.2.2.7 BknioyeHne  TepmuHana  nNpou3BOAUTCA  nofadvyen  HanpshkeHus
onepaTMBHOIO MOCTOSIHHOIO (BbINPSAMIAEHHOIO) UM NEPEMEHHOrO TOKa COrfacHO Cxeme
NOAOKITHOYEHUS.

3.2.2.8 Pabota Cc TepmuHanNom OCyLIECTBMASETCAS C MNOMOLBI MHTepdenca

nonb3oBaTens UM ¢ NOMOLLIbIO BHELLHEro nporpammHoro obecneveHuda. NMHTepdenc
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nonb3oBaTens MpUMEHsIETCS ANs MHOMKAUMW TeKyllero COCTOSIHUSI YCTPOWMCTBA,
oTOOpaXeHMs1 U U3MEHEHWsI 3HAaYeHUIN yCcTaBoK. BHellHee nporpammHoe obecneveHne
ncnonb3yeTcs AN paboTkbl ¢ ocuunnorpaMMamu, peaakTMpoBaHUst UBMEHEHUS! YCTaBOK

1 yrnpaeneHnsa TepMmmHanom (3.4).

3.2.3 MNepekntoyeHue rpynn yctaBok

YcTtponctso nogaepxusaeT 4o 16 rpynn yctaBok (Mo ymMon4yaHuo npegycmoTpeHa
ogHa). B npouecce cmeHbl rpynnbl yCTaBOK MPOUCXOAUT M3MEHEeHue napamMeTpoB
ycTpouncTBa. AKTMBaUUA HECKOMbKUX rpynn yCTaBoK OQHOBPEMEHHO HEBO3MOXHA.

B pexume ynpaBneHus TepMuHanomM rno MecTy CMeHa rpynn YCTaBOK MOXEeT
OCYLLECTBNATLCA O4HMM U3 crnegyoLmnx cnocobos:

1. c nomoLbo NepeknyaTens onepaTtMBHOrO ynpasneHna wkadga, Konm4ecTso
NMONOXEHNN KOTOPOro onpegenseTr MakCcMmarbHO BO3MOXHOE KONUYecTBO
rpynn yctaBok. Heobxoammasa rpynna 3agaetcsa KoMOuHaunen ANCKPETHbIX
BXOJOB «pynna yct+1», «pynna yct+2y, «pynna yct+4y,
«[pynna yct+8» B cooTBeTCTBMM C Tabnuuen 3.1;

2. C MOMOLLbI0 OOHOro (PYHKLMOHAMNBLHOIO Kro4a, Mpu HaxaTun Ha KOTOPbIW Ha
9KpaHe oTobpaXkaeTcsi CNMCOK AOCTYNHbIX Ans Bbi6opa rpynn yCTaBoK;

3. C MOMOLLbIO HECKOSbKMX PYHKUMOHANbHBIX Krtoven, 00 beaMHEHHbIX B rpynny
3aBUCUMbIX KITtoyen. [pn aToOM nX Yncno onpeaenseTcsa KonmM4yecTBOM rpynn
YyCTaBOK;

4. c nomoLLbto NnporpaMmmHoro obecneyenuns BrsUSB, ecnu B ycTponcTee He 3aaaH

5 MexaHn3M Bblbopa rpynnbl yCTaBOK.

>

g B ANCTaHUMOHHOM peXunme YyrnpaBslieHnAa TepMuHanoM CMeHa rpynn yCcTtaBOK

o MOXET BbIMOMHATLCA No npoTokonam MAK 60870-5-101/103/104 n M3K 61850.

=

ol

pd

o Tabnuua 3.1 — KombuHaumm aNcKpeTHbIX BXOOOB AN NEPEK0YEHUS rpynn yCTaBoK

= OuckpeTHble pynnbl yctaBokK

§ BXoAbl 1 2 3 4 5 6 7 8 9 |10 |11 )12 |13 |14 | 15| 16

o0 Mpynna yct+1 0/1]0]|]1]0]J]212]0|12]0|J]1]0[12]0]1]0]1
< Mpynna yct+2 0|0 1 1 0 0 1 1 0 0 1 1 0 0 1 1

slS Mpynna yct+4 0]0]O0]|O 1 1 1 1] 0[]0]0]0O0 1 1 1 1

(':g[ g Mpynna ycT+8 ojJoJ]o]O]J]OJ]OJ]O]O]12 |2 ]1]1]1]1]1] 1

s|3

2|7

2

c

g

=] p=

ol

< § Jlner
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3.2.4 KoHurypauma AMCKpeTHbIX BXOAOB

TunosBble nornyeckne Moaynu  YCTPOWCTBA  OMEPUPYOT  COCTOAHUAMMU
KOHOUIYpUpPYEMbIX ONCKPETHBIX BXOAOB. VX ynpaBnsaoLwWmMMmn curHanaMmm mMoryT ObiTb:
e (PYHKLMOHAnNbHbIE KIo4W;
e BXOAHble ONCKPETHbIE CUTHAblI TEPMUHAnNa;
e [MCKpeTHble curHanbl Bxogsawmx GOOSE-coobuweHni;
e donaru kayvectBa Bxogsawmx GOOSE coobuieHuni;
e dhnaru kayecTBa BXxogawmx SV-noToKoB;
e donarm CUHXpPoHM3aLUMn BXoaALWmnX SV-noToKoB.
HacTtporka KOHGUrypupyembiX AUCKPETHbIX BXOOOB BbINOSHAETCA B doaunne
KOH(purypaummn, BO Bknagke «Tabnuua HasHaveHun BxopoB». CTpoku Tabnuubl
COOTBETCTBYHOT YNpaBnsioLLMM CUrHanam, a Ctonodubl — KOHPUrypupyeMbiM ANCKPETHLIM

CUrHanam. HaCTpOIZKa npeanonaraeT yCtaHOBKY Ha rnepece4veHunn Tpe6yeMb|x CTPOKN N

ctonbua xxenaemoro Tuna ynpaBJieHU4.

CurHansl KoHurypupyemble aMcKkpeTHble curHanbl
o - N (32} < Te) © ~ [ce] [« o
F YR IR R EFE R QIS E EEEEEIYEE
MH'D'eKCMMﬂ [apNaRNaRNaRNaRNaRNaNNaRNaRNaRNaRNaNNaRNaRNaRNaNNaRNaRNaRNa)
© O 0o 000 0Ol0Ojl0OO0O|lOJlOIO O OJ]OIOO|]O]|0O
(::G[ 4 BXOAHbIe,D,VICerTHbIeCVIFHaﬂbI {:}m | | i} {} | | | | | | | m m
= 1 |Bl# i O |
gt 2 |BI# i Q L
C 3 BI #3 L @) |
4 | Bl#4 @) | L
- « coost v sewwe | | | Tl | ol e | [ [ [ [ [ | | | bd
Q| 1 |6e# i Q L ]
g 2 |cGl# O | T
" « Kromer LD LR By [ R Bl [ [ |
§ 1 PyHKUMA 1 g L J_
ol 2 DyHKUMA 2 Q L J_
i 3 DyHKUMA 3 O | |T|
I
S- PucyHok 3.1 — Npumep HaszHavyeHuUs KoOHUrypupyembix ONCKPETHbIX CUTHaroB
2 y pumep ypupy p
(]
[32]
- [ocTynHbl cnegyowme pexmmsl ynpasrieHUs:
<
© § o — Twvin curHana ynpasneHus nyckom: lNpsmon;
o K9]
s S o — Tvin curHana ynpasneHus nyckom: IHBepCHbIN;
= AS
5 BN o [D - nornueckas oncranta: 0;
= B
=
S o M- Jlornyeckas koHcTaHTa: 1.
c
gl
5 b
z S JlueTt
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Mpn BbIGOpe cxembl ynpaBneHus «[1psaMon» KOHUrypUpyembli OUCKPETHbIV
BX04 hopMUpYyeT NOMMYECKyo equHULY Npy NOSBEHUN YNpaBrsioLWwero curHana, a npu
BblboOpe cxembl ynpasneHnsa «IHBepCHbIN» — Npyu NCHE3HOBEHWUN.

KoHgurypmpyembln  OUCKPETHbIN  BXOA4 MOXHO CBSi3aTb C  HECKOJSIbKMMU
Pa3HOTUMHBLIMK YNPaBASOWMMA CUrHaNamun, Kotopble Byayt obbeanHeHbl Mo cxeme
«IMN».

Ecnn Ha koHGUrypmpyembln QUCKPETHBIN curHan bbinia HasHavyeHa KOHCTaHTa, TO
OH B NOrMyeckon cxeme GyaeTt Bcerga BblaaBaTb 3aaHHYH0 FIOrMYECKyo BennyunHy. Bee

OCTallbHbl€ ynpaBlidlowme curHarbl Npn 3TOM UTHOPUPYHOTCA.

3.2.5 KoHdurypaums cBeToaMoa0B U BbIXOAHbIX perne

CeeToguoabl Ha NULEBOKW NaHenn TepMmnHana MoryT ynpaBnaTbCs:
e BHYTPEHHMMW FIOMMYECKUMUM CUTHANamu;
e BXOOHbIMU OUCKPETHLIMW CUTHaNaMmn TepMuHana,
e [ONCKPETHbIMW curHanamu Bxoadawmx GOOSE-cooOLeHn;
e BbIXOOHbIMU perie TepMUHana;
e rpynnamu yCTaBoK;
® V3MEpPUTENbHBIMU OpraHamu;
e  (PYHKLMOHAmNbHbIMU KrtoYamu;
e MpOorpaMMHbIMU HaKNagkamu;
e pexnmamu paboTbl YCTPONCTBa U OYHKLUUNA.
Ynpasnsowmmm curHanamMmm BbIXOA4HbIX perne TepMuHana MoryT 6biTb:
e BHYTPEHHWE NOrM4Yeckne curHanel;
e BXOOHble OUCKPETHbIE CUrHasnbl TepMUHana;
® M3MEepUTENbHbIE OpraHbl.

YnpaBneHne cBeTOAMOA0B M BbLIXOAHbIX pene TepMuHana 3agaetcs B danne
KOH(purypaumm, BO Bknagkax «Tabnuua Ha3HavyeHun BbixogoB/CBetoauoAabl» U
«Tabnuua Ha3Ha4vyeHMn BbIxoaoB/CurHanbl ynpaBfieHUA BbIXOOHLIMU perney.
CTpoku Tabnuubl COOTBETCTBYIOT YNpaBnsloLWMM CUrHanam, a ctondubl — ceeTogmMoaam
UM BbIXO4HbIM pene. HacTponka npegnonaraeT yCTaHOBKY Ha nepeceveHnn Tpebyemblx

CTPOKN " ctonbua xxenaemoro Tuna ynpasrneHus.
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CurHanbl CeeToanoab! CurHanb! yrnpaBrieHWs BoIXOAHbIMU pene
glelelz|elels=|e2|2]eex|e|e|E|F|E
AT |l o0 Qo000 o0 o000 00 0 0 0 0 0 0
O O/0O 0 0|0 O0|da dadaodadbdaaa o a a
4 BHyTpeHHwe noruieckme curHanbl {:}{:}l | |{:}| | {:\,}{:ﬂ{:}l | | | | |{:}| | |
1 Log #1 I I
2 Log #2 J_ -L
3 Log #3
4 Log #4 T
4 BXO,ELHbIe AUCKPETHbIE CUTHam bl | | | | ﬂ} | | m H ml
1| Bi# Eﬁ ip
2 Bl #2 |
3 |BI#3 T
» BbixogHble pene TepMuHana
4 V|3MSPVIT6J'IbeIe OopraHbl {“\:‘}
1 no#1
2 |no#2 T
» KHonkm
» [MpompaMMHble Haknaakn

PucyHok 3.2 — MNprmMep HasHa4eHns1 CBETOAMOA0B U BbIXOAHLIX perne

[locTynHbI crieaytoLime pexmMbl ynpaBneHus:

o — Twn curHana ynpasneHua nyckom: [Mpsmon (HenocpencTtBeHHO

CUrHanom);

o — Tun curHana ynpasneHua nyckom: MIHBepcHbi (HenocpeactBeHHO

CUrHanom);

. — Twvin curHana ynpasneHus nyckom: lNpsimon (Yepes tpurrep);

o — Twvin curHana ynpasneHus nyckom: MHBepcHbIn (Yepes Tpurrep).

Moagn. n pata

MHB. Ne y6n.

B3am. nHB. N2

17/41.03.2024

A

Mopgn. n pata

o

)]
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CeeTtogmoa wnun  BbIxogHoe pene cpabaTtbiBaloT npu  MNOSABAEHMM MNPAMOro
yNpaBnsaoLWEero curHana unm NcC4e3HOBEHUM MHBEPCHOTO.

Mpu ynpaeneHnn no cxeme «HenocpeacTBEHHO CUrHaromM» CBETOAMOA WIu
BbIXOLHOE pene BEPHETCS B UCXOQHOE COCTOSIHME MPU UCYE3HOBEHUUN NPSIMOTO CUrHana
yrnpaBneHus unu nosiBfieHnn uUHBepcHoro. Npu BbiGope cxembl ynpasneHus «Yepes
Tpurrep» cBeToguon Wnu BbixogHoe pene OyaeT yaepaH Tpurrepom, a BO3BpaT B
NCXOAHOE COCTOSIHME NPOM30oMAET OT KoMaHabl «CHpoc curHanmsaumm.

Y Kakgoro cBeToAMoAa U BbIXOAHOIO pefie MoXeT ObiTb HECKOSbKO YNPaBstoLLnX

CUrHanos, KoTopble ByayT o6beauHeHbl no cxeme «J».

3.2.6 KoHurypauumsa peructpatopa aBapmMmHbIX COObITUN

B kauecTtBe curHanoB nycka BCTPOEHHOIO perucrparopa aBapUnHbIX COObITUIA
MOXHO BblbpaThb:
— BHYTPEHHWE Norn4yeckne curHanbi;

— BXOAHble ANCKPEeTHble CUrHanbl TEpMUHANAa;

net
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Moagn. n pata

MHB. Ne y6n.

B3am. nHB. N2

Mopgn. n pata
7 ?,57f/>i1.03.2024

WMHB. Ne noan.

BbIXOOHbIE pPENe TepMNHANa,

— NU3MepUTEISibHbl€ OpraHbl;

nporpamMMHble HaKnagKu;

— pexumbl paboTbl yCTponcTBa 1 PyHKLNIA.

Ycnosuve nycka onpegenseTcd TUNoM curHana nycka: npsiMbiM UM MHBEPCHbIM. B
nepBoOM Cfy4ae ocuunnorpaMMa HadMHaeT 3anucbiBaTbCa  MpUM  MOSABIEHUM
yNpaBnsoLEero curHana, a BO BTOpOM — Mpu UCYE3HOBEHMM.

HacTpolika BCTPOEHHOro pernmcrpatopa aBapUWHBLIX COObLITUMI BbIMOSHAETCA B
danne koHdurypaumm, Bo Bknagke « Tabnuua HasHavyeHMn BbixoaoB/CurHanbl nycka
ocuunnorpadca». CTpokn Tabnuubl COOTBETCTBYIOT CUrHanam nycka, a cronbubl —
ycrnosmam nycka. HacTponka npepgnonaraeT YCTaHOBKY MNPUBSA3KM Ha nepeceyeHun

Tpebyembix CTPOKM 1 ctonbua. Bece ycnosus nycka o6beanHaoTesa no cxeme «UJNMN».

CurHansl CwrHanbl nycka ocuunnorpada

WHpekc | Uma Mpsmon MHBepcHbIn

4 BHYTpeHHWe noruyeckve curHansl | {I\:‘l} | {I\:‘l}

1 Log #1

2 Log #2
3 Log #3
4 Log #4
4 BxoaHble AUCKPETHbIE CUTHan bl
1 Bl #1
2 Bl #2
3 Bl #3

» BbixogHble pene TepmuHana

» WN3wvepuTenbHble opraHbl

» TMporpamMMHble HaKNaaKu

PucyHok 3.3 — lNpumep Ha3HayYeHus curHanos nycka ocuunnorpadga

HacTtponka onutenbHOCTU ocumniorpaMmmbl nogpobHo onncaHa B 3.3.4.7.1.

3.2.7 KoHdmrypaums xxypHana coobiTumn

YCTPOMCTBO NO3BONSAET HacTpamBaTb XXypHasbl COObITUI CreayoLwmx TUMNOB:
e Paboune cobbiTus;
e Pabota P3uvA,
e [lenctBune Ha BbIKNKOYaTEND;
e HewncnpaBHoCTY;
¢ [lonb3oBaTtenbckue 1;

e [lonb3oBaTenbckue 2.
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Moagn. n pata
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B3am. nHB. N2

Mopgn. n pata
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WMHB. Ne noan.

Co6bITME B KaXXOOM M3 3TUX XKYypHANoB MOXET (hOpMUPOBATLCS NPU M3MEHEHWUU

COCTOAHUA:

e BHYTPEHHEro JNI0OrM4eCcKoro curHarna,

e BXOOHOro ANCKpPEeTHOro curHasna tepMmumHana,

e BbIXOOHOIO pefe TepMmnHana,

® UN3MEPUTESIbHOIO OopraHa.

3anucob B XKypHan MOXeET BbIMNOJTHATLCA KaK Mpu nodBlieHNN (I'IO (prHTy), TakK U

npwv ncyesHoBeHun (No cnagy) KOHTPONIMPYEMOro curHana.

HacTporika >xypHanoB cobbiTuin BbINOMHSAETCA B doanne KoHdurypaumm, BO

Bknagke «XXypHan coObiTuny». CTpokM Tabnuvubl COOTBETCTBYIOT KOHTPONMPYEMbIM

cCurHanam, a crtonéubl — TMNam XypHanoB 1 YycnoBusam Q)OpMVIpOBaHI/IFI CcobbITUS.

HacTpolika npegnonaraet ycTaHOBKY MPUBSA3KM Ha nepecevyeHun Tpebyembix CTPOKU U

cTonbua.
Curransi Pa6ouue cobbims Pa6ora P3vA HewucnpasHoctn

WHpekc | Uva Mo dpoHTy Mo cnapy Mo chpoHTy Mo cnagy Mo chpoHTy Mo cnagy
4 BHYTpeHHWe Norvieckie CurHarb! | {:} | | {:} | *

1 Log #1

3 Log #3

4 Log #4

5 Log #5
4 BXoaHble IMCKDETHBIE CUTHAbI | {:} |

1 Bl #1

2 Bl #2

3] Bl #3

4 |Bl#4

5 | BI#5
» BbixoaHble pere TepMuHara
» V3mepuTensHble opraHbl

PucyHok 3.4 — lNpumep KOHurypaumm xxypHana cobbituni

3.3 PaboTa ¢ TepMMHanom npuv NnomMoLLm BCTPOEHHOro uHtepdenca

BCTpOGHHbII?I MHTep(beVIC nonb3oBaTtesid NpuMmeHaeTca anda MHAnKaumum Tekyliero

COCTOSIHMS YCTPOWCTBA, OTOBPaXXeHN N NU3MEHEHMUST 3HAYEHUI YCTaBOK.

B3aumopgenctBne Cc TepMUHaNoOM OCYLLECTBASIETCS NpU  MOMOLWM  MOAYnS

NnoSfib3oBaTeNbCKOro MHTepdenca n mogynsa cBETOANOLHON NHANKauumn (pUcyHok 3.5).
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CBeToanoab! COCTOSIHUS
paboTbl TepMUHana

- Bpecnep-0107.010
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MopT USB Type-C MopT USB Type-A

PucyHok 3.5 — CTpykTypa nHtepdgenca koHcTpyktmuea ¥219” (42HP)

Moaynb cBeTOANOAHOW NHOMKALUUK COOEPXKNT:

— cBODBOOHO KOH(bUrypmpyemMble MHOrOLBETHbIE CBETOANOAbI, MHOOPMUPYHOLLME O
paboTe pyHkumn P3A n o coctosiHum yctponcTtea (3.2.5);

— cBeToanon «[OTOBHOCTbY», CUrHanM3MpylLWMA O HaxOXOEeHWW YCTPOWCTBa B
pabo4em pexmme 1 OTCyTCTBUM OLLIMOOK cCaMogMarHoCTUKu;

— cBeToamnop «HemcnpaBHOCTbY, CUTHANMU3MPYIOLLNIA O HANUYUN BHYTPEHHUX U/Nnn
BHELLIHNX HEUCNPaBHOCTEN;

— cBeTtoguopg «lMutaHme», CUrHanM3npyLWMi O HanNM4MnM HaNpPsPKEHUST Ha BXO4ax
onepaTUBHOrO NUTaHUSA YCTPOWCTBA.

Mooynb CBETOOMOAHOW  WMHOMKAUMW  COOEPXUT  CBETOAMOAbl, KOTOpble
oTOOpaXkatoT COCTOSIHMUS CUTHANOB TEPMUHAIA B HECKOJNBbKMUX PEXMMaX MHONKALUK:

— ©0e3 dmkcaumm — curHanmsaumsi 0 TeKyLemM COCTOAHMUM YNPaBnsoLWero curHana;

— C (hukcaumen — curHannsaums 0 KakoM—nmbo cobbITUM (AENCTBUN) YCTPONCTBA C
COXpaHeHMEeM COCTOSIHMS A0 KOMaHabl cbpoca curHanuaaumn.

OnepaTtmBHbIi cbpoc CBETOANOOHOWN cuUrHanusauymmn c domkcaumen
OCyLLECTBNAETCA Npuv MOMOLUM AUCKpeTHoro curHana «C6poc», € MOMOLLbIO

nosfib3oBaTesibCKoro nHtepdgenca (3.3.4.2) unm no komange n3 ACY Tr1.
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Moagn. n pata

MHB. Ne y6n.
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Mopgn. n pata

17/41.03.2024

il

.l
)]

WMHB. Ne noan.

Moaynb nornb3oBaTenbCKOro uHTepdenca COCTOUT U3 AUChned U KnaBuLl
ynpasneHus. ucnnen pasamepom 6 cTpok no 21 cumBony otobpaxkaeT MHpopmMaumo o
TEKYLLLEM COCTOSIHUM Ob6bekTa ynpasrieHus U camoro TepmuHana. OcHoBy nHTepdenca
TepMuHana cocTaBfnsieT MeHI0, MMeloLee CTPYKTYpy AepeBa, HaBurauus no KOTopomy
Npon3BoaMTCA KrnasuwamMmn ynpasneHus. KnaBmwim MorytT UMeTb pasfinyHoe HasHavYeHune

B 3aBMCUMOCTM OT MOJIOXKEHUS B CTPYKTYPE MEHIO.

3.3.1 HasHayeHune KnaBuLl ynpaBrieHUA

3.3.1.1 OnucaHue KnaBuLl ynpaBneHus

YCTPOMNCTBO COAEPXKUT CrneayroLme KrnaBuLn yrnpasneHns:

Bun OnucaHue

Knasuwa « MEHKO».

MEHIO .
OCYLLI,GCTBJ'IFIGT nepexoa B KOPHEBOU y3€JT MEHIO.

Knasuwa «Bknountby.
OcylecTBnseT ynpasneHne KOMMyTauMOHHbIMUK annapaTtamu.
[Mpun HaxkaTum Ha KnaeuLy nogaeTca KoMaH4a BKNoUnTb KA.

OcylecTBnsieT ynpasneHne KOMMyTaUMOHHbIMUK annapatamu.
Mpun HaxkaTum Ha KnaeuvLy nogaeTca KoMaHga oTKounTb KA.

Knasuwa «BBO».

OcylecTBnseT noaTBepXgeHMe KoMaHbl.

B pexume ynpaBneHus KA HaxaTtue knasuwm  «Bsog»
BBOA, noaTBepxaaeT  BbINOSIHEHME  KOMaHObl  «Bknwountb»  mnu
«OTKMOUNTBLY.

Mpn paboTe ¢ MeHI nnu BBOAE AaHHbIX/Maponga NoATBepXaaeT BBOA
HOBOrO 3HAYEHWUS.

Knasuwa «OCTYM».

Bbi3biBaeT MeH0 BBOAA naponst Ang pegakTMpoBaHUS YCTaBOYHbIX
napamMmeTpoB.

B pexume pegakTMpoBaHWsi YMCMOBbLIX MNapamMeTpoB Ha [AaHHYH0
KnaBuWy HasHayeHbl cumBonbl «0», «.», «-», BblOMpaemble
Aoctyn nepebopom (nocnegoBaTesibHbIM  HaxkaTnem  knasuwu). [ns
noaTBepxaeHus Bblbopa nepBoro cumBONa M nepexoga K
cnegyouwemMy HeobxoaMMo OANTENBbHO HaXaTb Ha KnasuLly, CUMBOS
«_» Ha 3KpaHe nepemecTuTca Anga BBoga criegyrowen nosuumn. ns
BblbOpa TpebyemMoro cMMBOna AOCTAaTOMHO HE HaXuMaTb KnaBuLly
0,5c.

s Knaesuwa « OTKIIOUYNTbY.
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Bupg

OnucaHue

OTMEHA

Knasmwa « OTMEHA».

OcyLiecTBnsieT 0OTMEHY KOMaHAbI.

B pexume ynpasneHus KA HaxaTtue knasuwm « OTMeHa» OTMeHsieT
BbINONHEHNE KoMaHabl «Bkntountb» nnn « OTKNIOYNTBY.

Mpn paboTte Cc MeH unM BBOAE AaHHbIX/Mapons ocywecTBnseT
nepexon Ha BEPXHUN YPOBEHb MEHIO NI OTMEHSIET BBOA,.

MECT

anct

Knasuwa «MECT/OUACT».

OcyuectBnsieT BbIGOP MECTHOMO WU AUCTAHLUOHHOIO PEXMMOB
yrnpasneHus.

Mpn Haxatum Ha knasuwy «MECT/OUCT» wn3MeHsieTcs pexum
yrnpaBneHus yCTPOUCTBA C ANCTaHLUMOHHOIoO Ha MecTHoe. lMoBTopHoe
HaxaTne knasuwm «MECT/OUCT» M3MEHUT pexmm ynpasreHus
YCTPOWCTBA C MECTHOIO Ha AUCTAHLUMOHHOE.

CBPOC

KnaBuwa « CBPOC».

Mpn HaxaTum knaBuWK cOpacbiBaeTcs cBeToaMogHas MHOMKaums
U1 KBUTUPOBAHME TPEBOTMN.

B pexume peoakTMpoBaHMS YMCIOBbIX MapamMeTpoB CTupaeT
BBeAEHHbI CUMBOI.

Knasuwu «Bneso» n «Bripaso».
OcyLllecTBnaAT HaBuraum no MnyHKTam u  Bbibop BapwuaHTta
napamMeTpa B pexume peaakTMpoBaHus.

v

Knasuwwm «Bsepx» 1 «BHM3».
OcyLl_l,eCTBJ'lFII'OT HaBuraunio no nyHKTam ¢ Bbl60p BapunaHTOB
NOATBEPXAEHUS B ANANOroBOM OKHe.

COBbITUA

Knasuwa «COBbITUA.
HaxaTue knaeuLwu BbI3bIBAET XypHan cobbITUN.

CUTHANBI

Knaesuwa « CUTTHAIbI».
Haxatne knaBuMwmM BbIBOAUT Ha 3KpaHe Aucnness 3Ha4vyeHus
aHarnoroBbIX U OUCKPETHbIX CUTHAIOB.

K1

K64

KnaBuwm «K1»...«K64»

Knasuiwwm, peanmayowime QyHKLMOHANbHbIE KUK,

Mpwn HaXxaTnmn Ha KNaBuULy BbIMOSHAT COOTBETCTBYHOLLYIO 3a4aHHYH0
JYHKUMIO Neo1...Ne64. OyHKUMUK ABMAOTCA cBoboaHo
KOHurypmpyemble n HactpamBatotcs B MO yctporictBa (6Gonee
nogpobHoe onucaHne npmsedeHo B 3.3.1.2).

F1

F2

KnaBuwm «F1», «F2».
CBobogHO HasHavaemble knaBuwn. HactpamBatotca B 10
yCTponcTBa.
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3.3.1.2 ®dyHKUMOHaNbHbIE KNOYU

3.3.1.2.1 ®yHKUMOHAnNbHbIE  KIKOYM  MO3BONAT  ynpaBnATb  PYHKUMSMMU
TepmuHana. Npn aToMm peannsoBaHbl TPU TUMA KINIOYEN:

— Koy BBOAA/BbIBOAA (DYHKLUNK;

— KJTHOM BbIOOpa;

— KIH0Y-NOBTOPUTENb.

Kniou BBOAa/BbiBOOA (PYHKUMM MMeEEeT [Ba COCTOSHUA W npefHa3HayveH Ongd
onepaTuMBHOrO ynpasneHns (yHKUuen: oH No3BONsSeT BBOAUTbL €€ B OeWCTBUE UNu,
HaobopOoT, BbLIBOAUTL M3 paboTbl. [aHHbIN TUN KOYEN SABASETCA aHanorom
ABYXMO3MLMOHHOIO MepekniovarTens onepaTtMBHOIO yrpasreHnsa wkada, y KOToporo
TOMbKO OOHO MonoxeHne MoxeT 6bITb pabounm. Kntoum BBoga/BbiBoAa YHKLMA
paboTaloT He3aBMCUMO ApYr OT Apyra.

Kntou Bbibopa no3eonseT BbibpaTb OOHO COCTOSIHME U3 3apaHee onpeaenéHHoro
crvcka, Harnpumep, rpynny ycrtaBok. Ero aHanorom sBnsetca MHOrono3vuuOHHbIN
nepeksoyaTenb onepaTMBHOIO ynpasrieHust Wwkada, kaxgoe u3 rnoroXxeHun KoToporo
MOXeT BbITb pabounm. Npn aTOM B TepMuMHane peann3oBaHbl ABa cnocodba paboTbl C
KnioyYamu gaHHoOro tuna:

1. BbIGOP OCyLlecTBNAETCA OOHUM (PYHKUMOHANbHbIM KITHOYOM, MPU HaXaTtum Ha
KOTOPbIN Ha aKpaHe oTobpaxkaeTcs CNUCOK JOCTYMHbIX AN BblIOOpa NOSIOXeHUN,;

2. HECKONbKO (PYHKUMOHAMbHbIX KINHYEN, KOMYECTBO KOTOPbIX COOTBETCTBYET
KONMNUYECTBY BO3MOXHbIX COCTOSIHUM, OOBbEOUHSAIOTCSA B rpynny 3aBUCUMBbIX KITOYEN, U
NOMNOXEHNe Kaxkaoro n3 HUX oTBevaeT 3a BbIOop TONbKO OAHOr0 COCTOSHUS.

Mpn pabote C QYHKUMOHANBbHLIMK KtoYaMn, OObEeOUHEHHbIMWU B rpynny
3aBUCUMbIX KITHOMEW, UCKITOYaeTCa OAHOBPEMEHHbLIN BblOOP HECKOSbKUX COCTOSHUMN.
MHbiMn crnoBamu, npu  BKNKOYEHUM 5OOro M3 KNHYen COCTOSAHUSA OCTarbHbIX
aBTOMaTU4eCcKn cbpacbiBaloTCS.

Krou-nostoputens npegHasHayeH Ansg  (opMuMpoBaHUA  KpaTKOBPEMEHHbIX
ONCKPETHbIX CUrHanoB W SBMASIETCA aHanorom nepeknyatens onepaTuBHOMO
ynpaBneHus wkadga ¢ Bo3BpaTHbIM MEXaHU3MOM.

HasHaueHne  yHKUMOHANbHbLIX  Knw4yen cBoO6OOHO  HacTpamBaeTcss B
nporpaMmmHoM obecneyeHumn TranSet.

3.3.1.2.2 O6paboTka HaxaTna qYHKUMOHANbHbLIX KNaBuW OCYLLEeCTBNSETCS
BCTPOEHHOM OYHKLUMEN TEPMMHANA, @ COCTOSIHUS COOTBETCTBYHOLLETo OYHKLMOHANBHOMO
KrntoYa BHOCATCS B NIOMMYECKYO0 CXeMY B BUAE OUCKPETHbLIX CUrHasoB.

3.3.1.2.3 YnpasrneHne (yHKUMOHAmNbHbIMU KNaBuwaMy MOXET OCYLLECTBMSATLCA
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ABymsi crnocobamu: no Mecty u AucTtaHumoHHo. B nepBom crniyyae ynpaBneHue
OCYLLECTBNSAETCA C NOMOLLbIO KfaBuLW Ha NULEBOW NaHeNu TepMuMHana, a BO BTOPOM —
no npotokonam MO3K 61850-8-1 MMS, M3K 60870-5-101, M3K 60870-5-103,
M3K 60870-5-104.

3.3.1.2.4 Bolbop pexuma ynpaBneHUs OCYLLECTBNAETCA HaaTuemM KnaBuLin
«MECT/ONCT», pacnonoxeHHOW Ha NUMLEBON NaHenn TepMmmHana.

3.3.1.2.5 Paamep yHKUMOHAnNbHbLIX Knasuw wn knasuwm «MECT/OUCT»
nossonsieT paboTtaTb C HAMK 6e3 NPUMEHEHNS CTUnyca.

3.3.1.2.6 CocToAHUA PyHKLMOHANbHbIX KNtoYen BBOAA/BbIBOAA (PYHKUUK, KIHOYEN
Bolbopa W TEKyWMA pPexuMm ynpasneHus (QyHKUMAMW YCTPOMCTBA XpaHATCSA B
9HEpProHe3aBUCMMOM NaMATU TEPMMHANa 1 He cbpacbIBaOTCA NPU CHATUM ONepPaTUBHOIO
TOKa Unn nepesarpyske TepMuHana.

3.3.1.2.7 ina oToOpaxeHna COCTOSIHUS  KNYa BBoda/BbiBoda  OYHKUMK
NCnonb3ylTCs ABa CBETOAMO4A, COOTBETCTBYIOLLNE COCTOSAHMIO YNpaBnsaeMon OyHKLUN.
Mpu 3TOM Ha NULEBOWN NaHeNn TepMMHana Kaxzabii n3 3TUxX cBeToaMo40B NoAnucaH.

3.3.1.2.8 lHhopmaumss O TekylwlemM COCTOSAHUU (YHKLMOHAITbHbBIX KIoYen |

pexume ynpasneHus pyHKunamm yctporctea nepegaétca B ACY Tl cnopaguyecku nnm

no 3anpocy.
© 3.3.1.2.9 MepeveHb komaHg Teneynpaenenms u3 ACY TI  dyHKumnamm
(]
< o
S onpeaenseTca (PyHKUNOHaNbHbIM Ha3Ha4YeHNEM YCTPOMCTBA.
=
5
C Tabnuua 3.2 — YnpasneHne yHKLMOHANbHbIMU KITto4aMu no cetu
PYHKLMOHaNbHbIN H O6o3Ha4veHue no | MNMepegava | YnpaBneHue
. asHauveHue
= KN4 M3K 61850 COCTOSIHUA no cetu
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ycTaBok. Ecnu kntoyen ons ynpaBneHunsi 4ONONHUTENbHO peann3oBaHHbIMU PYHKLUUSIMM
He XBaTaeT, KOHCTPYKTMB MO COrfacoBaHWO C MPeanpUATUEM-U3rOTOBUTENEM MOXET

ObITb U3MEHEH.

3.3.2 lexXxypHbIN pexum nHtepdenca

lMocne BKMYEHMsT MNM BbiBO4a TepMuHana wu3 pexuma oxugaxHus (3.3.3)
Nnonb3oBaTesibCkMM MHTEPMENC nepexoauT B AEXYPHbIN pexum. B 3TOM cocTosHuM

TeEPMUHaAnN 0T06pa>KaeT TeKkylmne aaty n spems.

AQ-M-TTTT

roe Y4 — vacel; MM — MUHYTHI;
00 — nexdb; MM — mecsau;, I'TTT — rog.
Haxogsicb B noboM MeHI0 TepMuHana, Bcerga MOXHO MepenTtn B AeXYpPHbIn

pexnm cepme|7| nocnegoBaTenbHbIX HAXaTUM KNaBuULKN « 4.

3.3.3 Pexxum oxnaaHus

Ecnn B TeyeHne 120 cekyHA He MPOMCXOAMSIO KakMUX-NMBo COBLITUN U KnaBuULK
ynpaBneHns He HaXKMMasnucb, TO NOMb30BaTENbCKUA MHTEP(ENC TEPMUHANA NepexoauT
B PEXUM OXuAaHUA (QUCNIEN racHeT).

BbiBo4 nonb3oBaTenbCckoro uHTepdenca TepMuHana M3 pexuma oXuaaHua

npon3BoaAnNTCA Ha>KaTtnem nodon 13 KnasuL.

3.3.4 MeH0 nonb3oBaTesibCKOro uHTepdenca (cepBUCHLIE

hyHKLMN)

OCHOBHbIM CpeacTBOM ynpaBneHust paboTonM TepMumHana W NonyYeHus
MHGOPMaLUUM O ero COCTOAHUM ABNSETCA MEHID, KOTOpOe MpeacTaBnsieTcss B BUAe
nepapxmdeckoro gepea (npunoxerHune X).

lMepexoq B rnaBHOE MEHIO M3 OEXYPHOro pexmma OCYLLECTBIISIETCHA HaxaTunem
knaesnwun «MeHmo».

[(MaBHOE MEHI0 BKIOYAET crneayowmne nyHKTbI:

— Pexum;
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— COpoc curHanusauum;

— XypHan co0bITni;

— XypHan 3anucen;

- OMI;

— Dara/Bpewms;

— HacTtpouku;

— TepmuHan;

— YcraBKu;

— TecTbl;

— CBAi3b;

— Maponb.

AKTUBHOE MNOSIOXXEHNEe B MeHK 0DB03HayaeTcs CUMBOJSIOM «#» C F1IEBOW CTOPOHbI
MYyHKTa MEHH0.

B MeHI0 pasnuyatoTca HECKONBKO BUOOB 3KPAHOB:

— Cnucok ¢ BbIGOPOM (BOMNBLLUMHCTBO MNYHKTOB MEHI0): TeKywun BbIGop
noAcBeYMBaeTCsl CUMBOJSIOM NEPEXOAA « #» C NPaBOM CTOPOHbI MYHKTa MEHI0, YTO O3HaYaeT
BO3MOXXHOCTb BXOZla BO BITOXXEHHOE MEHIO.

— Cnucok 6e3 BbIOOpa (PyHKLUMS MEHIO TepMmHana): CMMBON nepexoda Ha
9KpaHe OTCYTCTBYeET.

3.3.4.1 Pexxum

B meHio «Pexum» nonb3oBaTenlb MOXET MNPOCMOTPETb TeKyline 3HayYeHust
aHanoroBbIX BENWYUH, AUCKPETHbIX W JOTMYECKUX CUrHamoB W MOLLHOCTEN MO

npuncoegnHeHnAaM.

-

HPemAm

CEFOC CHMHaMMWE
HaFHan CoBRTHI
HaFHan zandced
kN

JaTa eEFeMA

e e et et

3.3.4.1.1 AHanoroBble curHansbl

K aHanoroBbiM curHanam B TepMuHane OTHOCATCA cneayloLline BennymnHbl:
— TOKW W HanpsbKeHuns, nogaBaemMble Ha 6r10KM aHanoroBbIX BXOO0B;

— TOKM M HanpsikeHus, nogaBaemble Ha O610KM MUINNIMaMNEpPHbIX BXOAOB;

— pacyeTHble curHarnbil.

MeHio  «AHanor.curHanbl» nNpeacTaBnsieT MNepBUYHbIE U BTOPMUYHbIE
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AEVCTBYIOLUME 3HAYEHMS CUrHanoB, MNOABOAMMBLIX K Onokam aHanoroBbiX BXOOO0B
TepMuHana.

B obwem cnyyae, aHanorosble curHasbl MOryT 6biTb NepeMeHHOro 1 NOCTOSIHHOIO
TOKa M HanNpsKeHUs (CUrHanbl NOCTOSIHHOIO TOKa MOryT NOABOAUTBLCA TOMBKO K Griokam
MUNNMaMnepPHbIX BXOO0B).

[na GonblWMHCTBA CUrHanoB OTOOpaxarwTCs 3HAYEeHUS OCHOBHOW FapMOHUKM
NPOMbILLIIEHHOM YacToTbl. [Mpn 3TOM LOCTYMHO 2 pexumMma 0TobpaxKeHus:

— [OEeNCTBYloLLIEee 3HAYEHNE;

— nongapHasi gopmMa KOMMSIEKCHOro yncna.

[MepekntodeHne OCyLLEeCTBSETCA MeXAy peXuMamu C MNOMOLbI  KnaBuLl
«d», «P»

*HHanor . cHrHAE >

AWCEF W CHMHATE >

MowHos T >
EToRHYHEE # FPMEHYECE e >
HerEYHLE # FacHeTHeE >

3Ha4yeHNs N3MEPEHHbIX BENTMYMH OTOOpaxatoTcs ¢ paspeLuaroLienn CnocobHOCTLIO

0,001 cooTBETCTBYIOLLEN BEMNYNHBLI USMEPEHUS.

#la. 1=1.523A Ila.l= Rsrra 4
Ib.1=1.53253A 1.523 -128. 183
Ic.1=1.524R
ZI8=R.6821R

Ta.2=1.135A
Ih.2=1.135A

B meHo «BonbTamnepmeTtp» otobpaxatotcs:
— Jeuncteylowme (CpegHekBagpaTUYHbIE) 3HAYEHUSI CUrHaANoOB MNepPeMEHHOro
HanNpPs>KeHUs U TOKa;

— CpeaHune 3Ha4eHund curHamnoB NOCTOAHHOIO HanpAaXeHnd n Toka.
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*BToORMHHEE # PHzH-ECE e - [E2] Iha1 I
MeFE-HEE ¥ FacHeTHeE > 1.52312 A
Bone TaMnerHeTE *

3.3.4.1.2 [InckpeTHble curHarnbl
B meHo «[UCKp.CUrHanbl» OTOOpaXatTCsi COCTOSIHUS BXOOHbIX AUCKPETHbIX
curHanos, Bxoasawmx GOOSE-coobueHnin, BbIXOOHbLIX pefie, BHYTPEHHUX FOrMYeCcKmnx

CuUrHarnoB " NAMepPUTESIbHbIX OPraHoB.

AHanor. cHrHame > ExoaHEE >
MK F W CHMHATE > Bx. GOOSE *
MowHoC T > BrixoaHeE *
BHYTFEHHME *

E

HzMer. oFraHe

MeHIo cogepXxuT crieaytowime nNyHKTbI:

— «BxopHble» — curHanbl ¢ AMCKPETHbLIX BXOAOB YCTPOWUCTBA;

— «Bx. GOOSE» — anckpeTHble curHasnbl, npuHnmMaemMble no npotokony GOOSE
(M3OK 61850-8-1);

— «BbIxogHble» — curHarbl, COOTBETCTBYIOLLME TEKYLLEMY COCTOSIHUIO BbIXOL4HbIX
pene;

— «BHyTpeHHMe» — normyeckne curHasnbl, opmupyemMmble YHKLMOHANTbHOW
NOrMKOW YCTPOUCTBA;

— «W3mep. opraHbI» — florMyeckme curHanbel OT NPOrpamMMHbIX pene TepMuHana.

3.3.4.1.3 MowHocTK

B meHio «MowHocTU» comepXxutcsa uHopMauusi O nepeTokax akTUBHOM W
PEeakTUBHON MOLLHOCTEN JIMHUA 3nekTponepedayn 3aliulaemMoro 3HeproobbekTa,
cooTBeTCTBYHOWMNM 0Opa3om onucaHHblx B YycTtaBkax (BPCH.00004-01 34 01
«lMporpammHoe obecneyeHne TranSet»). B gaHHOM nyHKTe MeH oOTobpakaroTcs
TeKylime napamMeTpbl JIMHUK: YacToTa, KOAPPUUMEHT MOLLHOCTU, 3HAYEHUS aKTUBHOM,
PEeaKTUBHOW U MOSTHOM MOLLHOCTEN.

3.3.4.2 Cobpoc curHanusaumm

MeHio «COpoc curHanmsauumu» npegHasHavyeHo Ans nporpamMmHoro cbpoca
CBETOAMOLHOW CUrHanM3auumn n BbIXOAHbIX perne ¢ oukcaumnen.

3.3.4.3 XXypHan cobbiTumn

[laHHoe MeHo ncnonb3yeTcs Ans BbiBOA4a HA 3KpaH MHopMauMm o NocneaHunx
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cobbITuAX, perucTpypyembix TepMmuHanom. Bce cobbitnsa, 3adumkcmpoBaHHble
TEepMUHArNoM, XPaHATCA B 3HEProHe3aBMCUMOW BHYTPEHHen namatn. [lpu aTOM
peanu3oBaHa KomnbLUeBas 3anucb. JTO O3HA4YaeT, YTO NpWU 3anofiIHEHUW OOCTYMHOro
obbema NnamATh XXypHana HoBoe CobbITUE COXpaHAETCs MyTEM BbITECHEHUSI CTApOro, T.€.
cobnogaeTca «NpUHLUMN oYepeany»: NepBbIM NpULLEN — NEPBbLIM YLUEN.

B meHio «XKypHan coObITui» nonb3oBaTento npeanaraetca Bblbpatb rpynny
cobbiTin (Paboune, P3uA, Bbiknioyatenb, HencnpaBHocTu, Monb3.1, MNonbs.2,
CamoagunarHoctuka, Bx.SV notoku, Ucx.SV-notokn, Bx.SV, Bx.GOOSE-noTokm,
Ucx.GOOSE-notokn, Bx.anckp.GOOSE, Bx.uenod4.GOOSE, Bx.aHanor.GOOSE)
ANa  geTanuM3MpoBaHHOro npocmoTpa. [lepemelleHne no CNMCKy MpoOM3BOAUTCA
KnaBvwamu ynpasreHns «A» n «¥». BblOop HyXHOro cobbiTvs knasuwien «p»
nepeBoauT MONb30BaTENA Ha Crneaylwmin YpoBEHb MEHIO, coAepalmi nogpobHyro
MHopMaLnio 0 cobbITUN:

— «NO» — CKBO3HOW HOMEP CObbITUS;

— «Ha3B» — Ha3BaHue, 3apMKCUPOBaAHHOIO COObLITUS;

— «[aTta» — fata BO3HUKHOBEHNA cobbiTna B hopmate A0.MM.IT;

— «Bpemsa» — Bpemsa BO3HUKHOBEHMS cobbiTusa B hopmate Y4:MM:CC.MC,;

— «[pyn» — rpynna curHana, reHepupyroLLero codbITue;

— «[Mpwny» — Ha3BaHWe curHana, reHepupyrLLEro cobbITue;

— «3Ha4y» — coOblTMe, B pe3ynbTaTte KOTOPOro ObiNo 3aperncTpupoBaHoO

n3mMeHeHne guckpeTtHoro curHana (0—1 — nosiBnexHne, 1—0 — NCYE3HOBEHNME).

*Fatodie B Mo, BE1E24 +
F=iH > Haze: Brzoe

Erlk n-aTe e > 17.12.15 21:23:17.113
HeWchFagHOCTH > MFan: BHYTF . 00 CHMH.
Moae=z. 1 > MEr-E 1 18-Brizoe

Mome=. 2 B SHaqs E-x1

[MyHKT MeHio «CKayv.KypH.cob6» MCnonb3yeTcsa Ans KONMMpOBaHUA cObbITMA U3
BHYTpEeHHeN NnaMAaTn TepMmnHarna Ha BHewHu USB-Hakonutens B nanky evtlog, kotopas
cosgaetca aBTomatuyeckun. Kaxxgas rpynna cobbITuii COXpaHsieTcs B 0TAeNbHOM havine,

CMNCOK Ha3BaHUM (pannos rpynn NpuBeaeH HUXe:

«operate.bevt» — pann rpynnbl cobbiTnin «Paboune;

«relprot.bevt» — dpann rpynnbl cobbiTnin «P3nAy;

«breaker.bevt» — cpanin rpynnbl cobbiTun «BbikntoyaTenby;

— «fail.bevt» — gpann rpynnbl cobbiTun «HencnpaBHOCTMY;
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— «userl.bevt» — dpann rpynnbl cobbITU «[MoNb3.1»;

— «user2.bevt» — dpann rpynnbl cobbITU «MonNb3.2y;

— «selfdiag.bevt» — pann rpynnel cobbiTnn « CamoguarHoCTmkay;

— «svrxstream.bevty — cpann rpynnbl cobbiTun «BX.SV-NoToKMY;

— «svtxstream.bevt» — cpann rpynnbl cobbITUn «NCX.SV-NOTOKNY;

— «svrxsignal.bevt» — dpann rpynnbl cobbitun «Bx.SVy;

— «gooserxstream.bevt» — dpann rpynnbl cobbiTun «Bx.GOOSE-noTokny;
— «goosetxstream.bevt» — cpann rpynnbl cobbituin «Mcx.GOOSE-noTokuny;
— «gooserxdsignal.bevty — cpann rpynnbl cobbitnin «Bx.anckp.GOOSEy;

— «gooserxisignal.bevt» — dann rpynnbl cobbiTnin «Bx.uenody.GOOSEy;

«gooserxasignal.bevt» — dann rpynnsl cobbitun «Bx.aHanor.GOOSE».
Mpu nogknoyeHHOM K USB-MOPTY BHELHEM HocuTene u npuv AnuTenbHOM
HaXaTun Knasuwun «P» MPOUCXOAMT KOMMPOBaHWE BCEX CyLeCcTBYLMX ¢annos,

MMEILLNXCSA BO BHYTPEHHEN NaMsaTn TepMuHana.

Btk niHaTEmE K KondroeaTe
HeWchFaEHOCTH K WAFHAN COBRTHEY
Mone=. 1 K

Mone=. 2 #
CaMaaHarHocTHE 3

0K a4 WePH. GO

3.3.4.4 XXypHan 3anuceun

[aHHOe MeHI0 ncnonb3yeTcs ANs BblBOAa Ha 9KpaH MHGOpMaL MM O COXPaHEHHbIX
ocuunnorpaMmax aBapurHbIX CcObbITUA, 3adMKCUMPOBAHHLIX TepmuHanom. Bce
ocuMnNIorpaMMbl XpaHATCA BO BHYTPEHHEWN SHeproHe3aBncMmMmorn namaTn. NMoMmmo MeHto
NHTepgenca, JOCTYN K HUM Takke NpoOn3BOAUTCS Yepe3 aBTOMaTU3MPOBAHHYO CUCTEMY
ynpasneHus n cbopa gaHHbIX.

MeHto «XKypHan 3anucen» COLEpPXUT cnegytowme nyHKTbl:

— «3anucuny — CNMCOK OCLMINorpamMm;

— «Pyy4yHOM nycKk» — NpuUHYAUTENbHbIA CTApPT 3anucu ocuunnorpammbl (Nyck
pernctpaTopa);

— «OuucTtka flash» — yoaneHvne n3 namsti Bcex 3anucem;

— «Konup-e c¢annoB» — konupoBaHMe BCeX 3anucerl M3 BHYTPEHHEN MNaMATU
TepMuHana Ha BHELUHNA HOCUTESb;

— «Konup.COMTRADE» — konupoBaHve BCEX OCUMMNOrpaMM W3 BHYTPEHHEN

namaTN TEPMUHANAa Ha BHELLHUI HOcUTENb B MexayHapoaHom oopmate COMTRADE;
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— «Konup. no gate» — KOMMpOBaHWE BCEX 3anucen W3 BHYTPEHHEN MNaMsTU
TepMUHaNa Ha BHELUHWA HOCUTENb, KOTOpble OblNM COXpaHEeHbl B OnpeaesieHHOM
NPOMEXYTKE BPEMEHW.

[MpocMoTp ¥ aHanu3 ocuunnorpamMmm U3 danna ocyuwectengetca Ha [1K ¢
nomoLbio cneuymansHon nporpammbl WinBres (BEPCH.00002-01 34 01 «[lporpammHoe
obecneyeHne WinBresy), BXogsLLEN B KOMMNIIEKT NOCTaBKM.

3.3.4.4.1 3anucu

B wmeHw «3anucu» npuBoaAMTCSA  MHopMaumMa  No  Kaxgomy  hanny
ocuunnorpammMbl. Ha akpaHe ocuunnorpaMmmbl oTobpaxkaroTcs B BUAE Crvcka: Ha3BaHue,
BpeMs M aaTa co3faHus ocumusniorpaMmmMbl, KONMMYECTBO MPUYMH NycKa 1 nepsble TpU u3
HuX. [Ons nepexoga K Apyrum dhannam ocumniiorpaMmm  UCMonb3yHTCSA  Knasuwin
ynpaBneHnsa « A» n « ¥ ».

Ocumnnorpamma npegctasnsetr cobon dann B dopmate *.brs (BHYTPEHHUN
dopmaTt «HII Bpecnep»), XpaHAWMACA B 3HEProHe3aBUCUMOM NaMATU TepMuHana.
HassaHue hanna 3anucn popmmpyetcs kak NNNXxxxx.brs,

roe NNN — Tpex3HayHbI HOMep TepMuHana,

XXXXX — NATU3HAYHbIA HOMEP OCLMNNOrpaMmmbl.

Bbi6op HyXHOW ocuunnorpamMmbl Knasuwlen «»» nepesBoauT norib3oBaTtens Ha
crneayroLwunn ypoBeHb MEHI0, cofepxalimin nogpobHyo nHdopMaumio O 3anucu:

— «[aTta» — fata co3gaHusa 3anucu;

— «Bpemsa» — Bpems Hayana 3anucu;

— «MpunumHbl:(N)» — konuyectBo (N) M CMMCOK CUrHanoB, MHULMMPOBABLUNX
3anuchb (3.3.8);

«’OTMeHa’ - yaanuTb» — yaaneHue sanucu (HaxaTtue knasuwm «OTMeHa),
AaHHasa OyHKUMA OOCTYMNHa TONbKO nocne Beoga napons (3.3.4.12);
— «’BBoa’ - konupoBaTb» — KOMMPOBaHWe 3anvcu (Haxatuve knasuwm «Beogy)

BbINOMNHSAETCS Npu nogknoyeHHoM BHewHem USB-flash-HakonuTene.

Haze: BO10G8E1.brs 4 datas 241213

Bridd1z2-15 23233507 Brepa: 2351 335087

T MEH=HHEE €10

18 Puqpod nuck FudHon muck
"OTHeHa” - 9Aa0MTE
"BE0d’ — KOMWFOESTE

3.3.4.4.2 Py4yHou nyck
BbinonHeHve gaHHOW QYHKUAW WHULMUPYET NPUHYOUTENbHbIA MYCK 3anucu

ocuunnorpamMmmbl (LI,J'IFI Ha4Yana 3anucm Heobxoammo KpaTKOBpEMEHHOE HaXaTue
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Knasuwmn « P »). 3Ta PYHKUNSA UCNONb3YyeTCAa AN NonyyYeHns ocumniorpaMmmbl TEKyLLEro
COCTOSIHUSI KOHTPONMpyemMoro aHeproobbekta. Bo Bpems 3anucu ocumnnorpammbl Ha
Aucnnee BeeTcs OTCHET BpeMeHU B CeKyHAax C Hayana 3arnucu.

3.3.4.4.3 YpaneHue Bcex ocuunnorpaMmm

Bo BHyTpeHHeN 3HeproHe3aBUCMMOW NaMATU TepPMUHaNa BblAefieHO MecTo AN
XpaHeHus 3anucaHHbIX ocuunnorpamm. [na ynaneHna Bcex paHee 3anvcaHHbIX
ocuunnorpaMmm ucnonb3yetcsa MeHwo «Ouuctka flash». [daHHbIM MEHIO MOXHO
BOCMNOSIb30BaTbCS, Hanpumep, MpU HACTpouke TepMuHana W MycKo-HanagouHbIX

pa60Tax, Korga 3arnumcaHHada I/IHCbOpMaLl,I/IFI HE MMeeT 3Ha4YeHnA ang nepcoHarna.

S

JarmcH

PuadHoi nack
*ucTEa flash
Konver—e $ainoe
Konwe .. COMTRADE
Konke. mo gaTe

b

S

BHUMAHMUE! PyHkuma «Oumctka flash» pomkHa wucnonb3oBaTbCA C
OCTOPOXHOCTbI0, MOCKONbLKY NPUBOAUT K HEOOpaTMMOMN noTepe
AaHHbIX 0060 Bcex npeAbiAyWUX aHOpPMalibHbIX peXumax
3HEeprocucTembl.

Ons  BbINOMHEHUS (DPYHKUUKM yOaneHna BcexX ocuunsiorpamm  Heobxoanmo
KpaTKOBPEMEHHOE HaXkaTue KnaBuwn « P », NOCne Yero Ha 3KpaHe MosIBUTCH 3anpoc
«Ouuctutb Flash?» ons noateepxaeHns BbiIOpaHHOro AeNCTBUA.

[Ona noaTBepXaeHWs HeobXoaMMO ONUTENbHO HaXaTb KhnasBuwy «P».
BbinonHeHne gaHHOM (hyHKUMM OOCTYNHO TOMbKO nocre Beoga napons (3.3.4.12). Ecnu
naposib He 6bIn BBeAeH paHee, TO OH OydeT 3anpoweH B MOMEHT MOATBEPXKAEHUS.
Mocne noaTBepXxaeHnsa HavyHeTcsa ouncTka flash.

3.3.4.4.4 KonupoBaHue ¢annos

MyHKT MeHo «Konup-e dannoB» ncnonb3yeTcs A KONMpoBaHUs 3anncemn mus
BHYTPEHHEN NaMATN TepMuHana Ha BHelwHu USB-Hakonutens. Mpyn NoAKNYEHHOM K
USB-rnopTy BHeLWHeM HoOcuTene u Mnpuv KpaTKOBPEMEHHOM HaXXaTuu Knasuwwin « P »
NPOUCXOOUT KOMUPOBaHME Bcex (aunrnoB, MWMEKLWMXCA BO BHYTPEHHEW NaMATU
TepMmuHana. lNpn aTom Ha akpaHe oTobpaxaeTca uma konmpyemoro danna. ®annel,
Haxo4dlWmMecss BO BHYTPEHHEW MaMATU TepMuHana, npu 3TOM  He yaanstoTcs.
KonnpoBaHne MOXHO npepBaTtb HakaTuem Ha knasuwy « OTmeHa.

Mocne okoH4YyaHMA KonmpoBaHunA Ha Agucnrnee noAaBUTCA coobuleHne «3anucwm
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CKOMUPOBaHbI».

Mpn nogkniyeHun BHewHero Hocutenda k USB-nopTy TepmuHana B nobom
pexumMe, KpoMe pexuma pefakTMpoBaHus, Ha gucnnee oTobpaaeTcs 3anpoc O
konvpoBaHun pannoB, ecnu Obina BbINOfIHEHA COOTBETCTBYKOWAA HACTpoWka B
nporpammHom obecneyeHun TranSet unu yepes meHo «Ocuunnorpadc» (3.3.4.7.1).

3.3.4.4.5 Konuposanmne COMTRADE

MyHkt  meHw  «Konup. COMTRADE» wucnonbdyetca gnd  KOnNupoBaHUSA
ocuunnorpaMm M3 BHyTpEeHHen namatn TepMmHana Ha BHewHun USB-flash-Hakonutens
B MexayHapogHom ¢opmate COMTRADE. [llpu KoHBepTauuu ocumniorpammbl B
dopmat COMTRADE, en npucBamBaetca MeTka BpemeHn B wkane UTC. [lpu
nogknovyeHHoM K USB-nopTy BHeLHeM HocuTene u npu Haxatum knasvwn «Bsopg»
NPOUCXOOUT KOMUpOBaHME BcCex annoB, WUMEKLMXCA BO BHYTPEHHEN NaMATU
TepMuHana. KonnpoBaHue MOXHO NpepBaTb HaXXaTueM Ha Krnasuwy « OTMeHa.

3.3.4.4.6 KonupoBaHue no garte

MMyHKT MeHo «Konwup. no pate» ucnonb3yeTcs Afs KOMMPOBaHUA 3anucen u3s
BHyTpEeHHEN NaMATU TepMuHana Ha BHewHun USB-flash-Hakonutenb, B koTOpoM
HeobX0aMMO YCTaHOBUTbL HaYarbHY N KOHEYHYO AaTtbl. PegaktnpoBaHue paspeluaeTtcsa
Tonbko nocne Beoga napons (3.3.4.12) n ocywecTBnseTcss aHanormyHo nyHkty 3.3.5.

Mpwn nogkntovyeHHoMm k USB-nopTy BHELLHEM HOCUTESNE C MOMOLLLIO KNaBuLL « A »
n « ¥» BblOpaTb NyHKT MeH «HavaTb Konup-e», KpaTKOBPEMEHHO HaXaTb KnaBuLLy
«P». [Npoucxoant KonMpoBaHWe Bcex hanrnoB, UMEKLLMXCSA BO BHYTPEHHEW MamsaTu
TepMMHana u yaoBneTBOPSIOWMX 3adaHHOMY MNPOMEXYTKY BpemeHwu. [lpu aToM Ha
3KpaHe oTobpaxkaeTcsa nms konupyemoro danna. dannbl, HaXogaLWmnecsi BO BHyTPEHHEN
namMsTv TepMuvHana, Npy aTom He yaanstoTcsa. KonmpoBaHne MOXHO NpepBaTh HaXxaTuem

Ha Knasuily «OTMeHa».

SAMKCH K AHaq. =10, 12. 26815
FaqHoi m-ck oM. =16, 12, 26815
DqrcTea Flash Ha4aTe Konwve—e
Konder—e  dainok
Konur . COMTREADE
*Konur. no gaTte #

ot

3.3.4.50MM

B meHo onpegenenna mecta nospexgeHna (OMI1) nonb3oBatenb uMeeT
BO3MOXHOCTb MPOCMOTPETb [AaHHble O KOHTPOSMPYEMbIX TEPMUHANOM FUHUAX W
coObITUAX, NPOU3oLWeaWwnX Ha HUX. [ToMMMO 3TOro, MMEKTCA CepBUCHbIE (PYHKLMN,

NO3BONSAIOLLME KOHTPONMPOBATL N pefakTupoBaTb AaHHble OMIT.
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NMoapobHoe onncaHve YyHKUUKM onpeadeneHns Mecta NoBpeXaeHUs NnpuBoauTcs
B PYKOBOACTBE  NO  3Kcnnyatauum BPCH.656122.090 P3 «TepMmuHan
MuKponpoueccopHbi «bpecnep-0107.090». OnpeneneHne mecrta NOBPEXAEHNSA.

Ecnn B pernctpatope dpyHkumss OMIT He nogkntodeHa, To Npu NonbiTKe BXoAda B
MeHo «OMIM» Ha aKkpaH BbIBOAUTCS COOBLLEHME O HEAOCTYNMHOCTM JAaHHOW (OYHKLNN.

3.3.4.6 faTta/Bpemsa

MeHio «[ata/Bpems» no3sonseT pedaktupoBatb AaTy U Bpems B TepMUHarne.
[MokasaHna aHeproHesaBMCUMbIX YacoB ycTaHaBnuawTcs B gopmarte OO:MM:ITTT,
Y4:MM:CC.

BHUMAHUE! TOYHOCTb BHYTPEHHMX YacoB TepMMHanNa BaXHa AnA
COBMECTHOrO aHanusa O CLUWISIoOrpaMM OT  HECKOSIbKUX
TepMUHaroB.
P * M MMECC
CEFOC CHPHAMME AA: MM CrrT

H9FPHan CoBRITHE
H9PHan =andoed
arn
*NaTtasEFemMa

T T Tt

Mpn BXOoOe B AAHHBIN MYHKT MEHIO (KpaTKOBPEMEHHOE HaXkaTue Knasun « B ») Ha
aucnnee nosiBUTCA MHopmaums 0 Tekywen aaTe n BpemeHu. Pegaktupyembii CUMBON
NOAYEPKHYT.

C nomoLbo KpaTKOBPEMEHHbIX HaXaTuil Ha KnaBuwn « 4», «P» Heobxoammo
BbIOpaTh NO3NUUIO ANS peaakTUpPOBaHUSA U MPU MOMOLLM KPaTKOBPEMEHHbIX HaXXaTuin Ha
Knasuwmn « A», « ¥» BbICTaBUTb Tpebyemoe 3HayeHue.

[Mocne okoHYaHWsS pefakTMpOBaHUSA AN BbIXOA4a C COXpPaHEHMEM NPOU3BEAEHHbIX
N3MEHEHN HaXkaTb Ha knasuwy «BBogy, 6e3 coxpaHeHuss — knaeuwy «OTMeHay.

3.3.4.7 Hactpouku

B meHo «HacTpomrku» cogepXxmntcs nHdopmMaumusa o napameTpax, BrMSOWmMX Ha
perncTpauuio u ocuunnorpadupoBaHue CUrHanos.

3.3.4.7.1 Ocuwmnnorpad

MeHio «Ocuunnorpacp» no3BofnisieT npocMaTpmBatb W pefakTupoBaTb

napamMmeTpbl aBapunHOro ocuunnorpada:
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*Tanae: Mo
188, 88
Tagar: MG
15888, 58
Tnocn: Mo
SEE, BE
Taoae: Mo
188, 58
*Tagar: MG
15888, 58
Tnocn: Mo
5848, 8A
Taoae: Mo
188, 58
Tagar: MG
15888, 58
*Tnocn. Mo
SEE , B3
Tagar: MG
15888, 58
Thnocn: Mo
588, 86
HMeck Mo AMCER.
HeTt
Tnoom: Mo
588, 86
Muck NMo AMCER.
HeTt
*Tagariml: Mo
2EE, B3
Mook Mo AMCEFR.
HeT
Tagariml: Mo
288, 66
»3aM. Moche EREN
CTE H-eHa

HloyMnnoread
Koad. zan. ALN
Koad. TRaHCd—LkM
H. guckr=128680Y
Y. morukgp= 12880
AHCnesE=2HHH

ot

ot

YCcTaHOBKa ANUTENbHOCTU [0aBapUUHONO pexuma npu

3arnncu ocuunnorpamMmebl.

YcTaHoBKa orpaHun4yeHund ONMNTENbHOCTU 3anuncun

aBapMﬁHOFO pexnma.

YcTaHoBKa ANUTENbHOCTM NOCneaBapunHOro pexmma npm

3anncu ocuunnorpamMmmebl.

BkntoyeHne nnu oTKIM4YEHUE NCNOb30BaHNA OTAESNBHOIO
orpaHnyeHna annTeribHOCTKU  3arnnucu  npu  nycke no

ONCKPETHbIM BXOOaM.

YcTaHOBKa  OrpaHuW4eHuss  AnMTenbHOCTM 3anucu
aBapUHOIO pexuma Mnpu nycke no AMCKPETHbIM BXOAaM,

eclin oTaesibHoe orpaHn4yeHune BKIMHOYEHO (CM.

npegbiaywmn adbsau).

3anncb ocuunnorpammbl Bo flash nocne oTknoyeHus
nuTaHusa TepMmnHana. Bo Bpems akcnnyataumm TepMmmHana
BO3MOXHa CUTyauusi, CONpOBOXAaloLWasaca BHe3anHbIM
obecTounBaHueM Lenen NUTaHus YCTPoncTea (cucTtemMmHas
aBapus c¢ noraweHvem [1C). B MOMEHT UCYE3HOBEHMS
HaNPsYKeHUs1 NMUTaHUSA B TEpMUHaNe MOXeT MATK 3anucb
ocumnnorpammel. [py  BKNIOYEHUN OAHHOW  PYHKUUMK
yCTponcTBo 6OyaeT npov3BOAUTb MOMbITKY COXPaHUTb
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3anncaHHble O MOMEeHTa OTKIK4YeHNA NTaHnAa daHHbIE B
QHEpProHe3aBnCUMYHO NaMATb.

Tagar(gl: MC BkntodeHne pexuma  «KonbueBasa  3anucb».  [lpwu
2806, B3

Jan. Nocme ERED
OTE MHHEHa 3anpeLyaeTtcsa BbIcBOOOXAaTb NaMATb NPU ee 3anofIHEHUU

sKoney. ZanWce
BrmwdeHa | 3@ CHET cTapbix ocuuniorpamm (yganeHue ocumnnorpaMmm

OTKITIOYEHHOM peXnme «KonbueBas 3anucb» TepMUHany

3anpeLueHo). Mpwn 3anonHeHnn namsaTu
ocuunnorpaMmMmamu, Heob6xoaMmo OCYLLIEeCTBUTb
KOMMpOBaHWe OaHHbIX Ha BHelHW HocuTenb (3.3.4.4.3).
[10 9TOro MOMeHTa HOBbI€ OCLMIINIOrpaMMbl HE CMOTYT ObITb
3anucatbl. [1o gaHHOM NpUYKHE cregyeT C OCTOPOXHOCTBIO
nofb3oBaTbCA  OTKNKOYEHUEM [JaHHoM  dyHKumn. [pu
BKMOYEHHOM pexume «KonbueBas 3anucb» TepMuHan
MMeeT BO3MOXHOCTb 0OCBOGOAUTL NaMsATb NOL HOBblE
ocumnnorpammbl. pn 3Tom cobnogaeTcs  «MpPUHLMAN
oyepeaun»: NepBbIM NpULLEn — nepsbiM ywen. To ecTb, Npu
3anosfiHEHUN NamMATU B NepBYO odepeab ByayT yaansaTbes
camble cTapble OCLMNNorpaMmmbl.

San. Moche BHED HacTpouka 3anpoca and aBToMaTU4ecKoro KonMpoBaHUA
OTE H<eHa
Kodkl. ZanWck
B Mk-eH NOAKMNIOYEHMM K TepMuHany. WMmeeTcss BO3MOXHOCTb

ocuunnorpamMmm Ha BHELUHWI HOCUTEIb npu ero

#HE TOE QNP —HE
Mo zanFocd BblbpaTb criegyome pexumei:

— «Mo 3anpocy» — 0OyaeT BblaaBaTbCA 3anpoc Ha
KOMMpPOBaHWE NPV NOAKMIOYEHUN BHELLHETO HOCUTENS;

— «BCErga» — KonmpoBaHue OCUMUNIIorpaMM Ha BHELLIHWIA
HOCUTENb HauMHaeTcs aBTomaTuyeckn 6e3 3anpoca
NoaTBEPXKOEHUS;

— «HUKOTOa» — PEXWUM aBTOKOMMPOBAHUS OTKIHOYEH
(3anpoc Ha KonnpoBaHMe He BbIBOAUTCS).

3.3.4.7.2 MakcumarnbHble pernctpypyemMble 3Ha4YeHUs

Mento «Koadp.3an.ALM» wucnonb3yeTtcs Ans npocmoTpa U peaakTMpoBaHUs
MaKCUMarnbHOro perncTpmpyemMoro 3HaveHusa (koadpcpuumnenta sanonHenus ALM) no
KaxgoMmy aHanorosoMmy Bxogy. [JaHHOe u4ucrnoBoe 3HayeHWe COOTBETCTBYeT
MakCUMarnbHOMY  OEWCTBYKOLWEMY 3Ha4YeHUKD CcurHana no  JdaHHOMY  Bxoay,

perucTpupyemMomy 6e3 nckaxeHui.

00011

net

BPCH.656132.010 P3

7K}

Jinct] Ne gokym. Mopn. Jdata

74

dopmart A4




Moagn. n pata

MHB. Ne y6n.

B3am. nHB. N2

Mopgn. n pata

I ﬁ,ﬁ,j/'fi1.03.2024

WMHB. Ne noan.

QoyHanoread # »la. 1=15. 23R
*Koad. zan. AUN » Ib. 1=15. 23R
Koad. TRaHC s~k > Iz 1=15.1VH
H. guckr=128680Y 2I8=13%.21A
Y. morukp=1 2880y Ta.2=11.38
AHcnned=2HHH Ih:2=11.38

BHUMAHUE! Koadppmumentol 3anonHenmsa AL npuBsA3saHbl K OGRoky
aHanoroBbIX BXOAOB, KOTOpble  HacTpauMBaloTCA  Ha
npeanpuATUN-U3rotoBUTENe, NO3ToMy 6e3 cornacoBaHusi ¢
npeanpusaTMEM-U3rotoBUTENEM peaakTupoBaTb AaHHbIN
napameTp He peKoMeHAyeTcCs.

PepaktupoBaHue koadpdpmumneHToB 3anonHeHnsa AL paspeltaeTca TonbKo nocre

BBOAa napons (3.3.4.12) un ocyLwecTBNAeTCs aHanornyHo nyHkry 3.3.5.

BHUMAHUE! EavHunubl nsmepeHus koadpuumneHToB 3aBUCAT OT annapaTtHoOn
peanusaumMn 6510KOB aHanoroBbIX U MUMNIMaMNepHbIX BXOAOB
TepMuUHana, 3agalTcsa B panne yctaBoK M 4yepe3 MEHI He
peAakTupyroTcs.

3.3.4.7.3 KoathdpuumeHTbl TpaHchopmaumm
MeHio «Koadb. TpaHCc-uMmn» mncnonb3yeTca AN NpoCcMOTpa M peaakTMpoBaHUS
KO3 PULMEHTOB TpaHChopMaLnm NepBUYHbIX N3MepUTENbHLIX NpeobpasoBaTenen (TT,

TH) no kaxxgoMy aHanoroBomy Bxogay.

QoyHanoread # »la. 1=128. 848
Kioad. =am. ALN » Ih. 1=128. 6868
Koad. TRAHC G > Iza 1=128. 84
Y. auckr=128680Y JI8=25. 84

Y. morukp=1 28680 Ta.2=128, 88
Aucnned=2mHuH Ih. 2=128, 88

PepaktnpoBaHue KoapdpunumMeHTOB TpaHchopmauum paspeLlaeTca ToNbLKO nocne
BBoAa napons (3.3.4.12) n ocyLeCcTBASETCS aHanorMyHo nyHkTy 3.3.5.

KoahpmumneHTsl TpaHchopmaumm He pekoMeHOyeTCs pefakTupoBaTb, €Cin He
NpoOUCXoauMno WM3MeHeHWe MnapamMeTpoB MEPBUYHLIX TpaHCHOpMaTopoB (Hanpumep,

3ameHa TT unu TH).

BHUMAHUE! NMocne wu3meHeHus kKoadchuumeHToB TpaHcdopmaumum MoryT
M3MEHUTBLCA MOpPOorM cpabaTbiBaHMA U3MepPUTENbHbIX OPraHoB.
NMoatomy HeobGxoaumoO nocrne AaHHOW npoueaypbl NPOBEpPUTb
3Ha4YeHnA yCTaBOK.
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3.3.4.7.4 YacTtoTa gMcKpeTM3aLmm permcTpmpyembix CUrHanoB 1 6rioka o6paboTku
NOrnKn

MeHto «Y.ancKp» NpeaHasHayeHo Ans 0TobpaXeHns n pegakTMpoBaHUs 4YacToTbl
ANCKPEeTU3aLUMm BXOOHbIX aHanoroBbIX M AUCKPETHbIX CUrHanoB. YacTtoTa guckpeTmsaumm
He MoXeT ObiTb MeHbLue 100 L,

MeHio «Y.mormkn» npegHasHadeHO NS OTOBpaXeHWs W pedakTMpoBaHUS
OCHOBHOW 4acToTbl 06paboTku noruvkn. Yactota obpaboTku NOrMkM He MOXeT ObiTb
meHbLue 100 My n gomkHa BeIbMpaTbCca Takum obpasom, YToObl YacToTa ANCKpeTU3aumm

Gbina en kpaTHa.

BHUMAHUE! be3 cornacoBaHus c npeanpuaATUEM-U3rotoBuTeriemM

peAakTupoBaTb AaHHbIN napamMeTp 3anpeLwjaeTcs.

3.3.4.7.5 ducnnen

B LaHHOM nyHKTe perynupyetca BpeMsa MNoACBETKM 3KkpaHa. 1o ucredeHum
AAHHOrO BpeMeHu aucnnen racHeT. 1o ymonyaHuio Bpemsa NoACBETKM cocTaBnsieT
2 MUHYTHI.

3.3.4.7.6 basoBbii BEKTOP

MeHto «Ba3s.BekTop» npeaHasHa4yeHo A5 BKIHOYEHNSA UMK OTKITIOYEHUS pexnma
Bblbopa 6a30BOro BeKTOpa, OTHOCUTESNBHO KOTOPOro ByayT oTcuntbiBaThbCA oasbl BCEX
aHanorosbIxX curHanos. Ecnu 6a30BbI BEKTOP HE yKa3aH, TO MO YMOSIHaHUIO B KaYecTBe
Hero Ucnonb3yeTcsl NepBbIN aHanoroBbl CUrHarn.

HocTtyn K meHo «BblOoOp BekTOpay paspeluaeTcsl TONbKO NMocne BBoga napons
(3.3.4.12) n ocyLiecTBnsieTCA aHanorMyHo nyHkry 3.3.5.

3.3.4.8 TepmuHan

MeHto «TepMuHan» npegHasHadeHo Ana oTobpaxeHua uHdopmaumm 06
annapaTHo-nporpammMHOM obecrnedeHnn, a Takke Ana OOBHOBNEHWS MNPOrpamMMHOro

obecneyeHusa TepmunHana (3.3.6).

Hac Troiik 4
*TerHHHan
MoTaEEM
TecTe
CeAzE
MNaFone

et e et et

MeHI0 coaepXunT crneayrowme NyHKTbI:
— «YCTpOMCTBO» — TUMOUCMONIHEHNE YCTPOMCTBA (CEpUS U KOHKPETHOE

bYHKLMOHANbHOE MUCMOMHEHUE);
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— «Pex.paboTbl» — pexxmm paboTbl yCTPONCTBA;

— «[Mpu» — TMN YyCTaHOBNEHHOIO NpoLeccopa;

— «PeB.nn.» — peBn3na nnatqopmsl;

— «Crc» — KOHTpOnbHasi cymma pe3ngeHTHoro nporpaMmHoro obecneuvexus (IM0O),
KOTopas NpuUMeHsaeTcs B (PYHKUUAX cCaMONarHOCTUKN TEpMUHANa;

— «3arpy3ka» — TeKyLLlas 3arpyska LeHTpanbHOro npoueccopa B NpoLeHTax;

— «Temnep.» — Temnepartypa npoLeccopa;

— «N TepmuHana» — Homep TepM1Hana;

— «Bepcus NMO» — Bepcusa pesmaeHTHoro 10, ycTaHOBNEHHOrO B TEPMUHAnNE;

— «[Jara NMNO» — pata pe3maeHTHoro N0 TepmuHana;

— «AH.BXOAbI» — KONIMYECTBO aHasoroBbIX BXOAO0B;

— «[AMCKp.BXOAbI» — KONIMYECTBO ANCKPETHbIX BXOAOB;

— «BbIX-ble pene» — KONIMYECTBO BbIXOAHbLIX PEne;

— «Pacu.curHanbi» — KONMYeCTBO pacyeTHbIX CUrHasoB.;

— «N dpanna» — NopsiAKOBbLIN HOMEP TeKyLLero carnna ocunnnorpaMmmbl;

— «3arpy34mk» — NyHKT MEHI0 npegHasHadeH Ans Bxoaa B 6a3oByo nporpammy
obHoeneHus MO TepmuHana;

— «[Mporp. yctaBok» — 0O6HOBMNEHME (hanna yCcTaBok;

Jinct] Ne gokym. Mopn. Jdata
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S — «CkavaTtb yCT-KM» — OyHKLMSA 3annucu dpanna yCTaBoK TepMmnHana Ha BHELLHUN
=
= HocuTernb;
3
= — «Camonucen» — yHKUMS, KOTOpash OCYLLECTBMSIET NEPUOAMYECKYHD 3anucb
AENCTBYIOLLNX 3HAYEHUN aHaroroBbIX CUrHaroB, PacYETHbIX 3HAYEeHUN MOLLHOCTEN MO
S .
Q| npucoeanHEeHNaM U COCTOAHUN ANCKPETHbLIX CUrHarNoB B 3HEProHe3aBUCUMYIO NaMATb;
(=)
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é — «AnnapaTtHbIi nor» — (PyHKUMS 3anMcu annapaTHOro fora TepMuHana Ha
m
< BHELUHWUA HOCUTENb;
ol
z — «KoHduryp.nnat» — npocmMoTp M OBHOBNEHWE KOHurypauum 650koB
m
s TepMUHana.
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AWcEF . EXoge=dE SArFYEHME

o

Briz—tie. pene=185 MForF. Y9CTaEok
Facy. cHrHane=54 CkaqaTe Y9cT—EM
M dasna=2 CaronHcel

AnnaFaTHLG nor
AEoHGHMMYF . NNaT

SArFYEHHE
HFore. YCTagoE

T
e

3.3.4.8.1 Pexxum paboThl

MeHio «Pex.paboTbl» ucnonb3yeTcsa Ang nNpocMoTpa pexuma paboTbl
ycTponctea («BesegeHo» — ycTponctBo B pabote; «bnokmpoBaHO» — YyCTPOWCTBO B
pexume B6rIOKMPOBKM BbIXOAHbIX pene; « TeCT» — YCTPONUCTBO B pexXuMe TeCTUPOBaHUS;
«TecT/bnok.» — COBMECTHbIA pexum OGNOKMPOBKM M TecTUpoBaHus; «BbiBegeHo» —
YCTPOWCTBO BblBEAEHO N3 paboThl).

3.3.4.8.2 Homep TepmunHana

MeHio «N TepmuHana» wucnonb3yeTcsd ANA MpocMoTpa M pefakTUpoBaHUS
HOMepa TepMmuHana. Homep TepMuHana wcnonb3yeTca Afsg opraHuv3aumm cetu
TEPMUHANOB 1 Npu (OOPMUPOBAHUM UMEHUN OcUMNIIorpamMMel (3anucn). PegaktupoBaHue
HOMepa TepMuHana paspellaeTcsa Tofbko nocrne BBoga napons (3.3.4.12) wu
OCYLLECTBNAETCH aHanorn4Ho onncaHHomy B 3.3.5.

Homep TepMmuHana MoxeT 3agaBaTbCs B AnanasoHe ot 1 go 999.

3.3.4.8.3 Aata 1O

MyHkT meHo «Oata MO» cnyxuT gns npocmoTpa WMHpopMaumm o BpeMEHU
KOMNUNAUUN TEKYLLIE BEPCUMM NPOrpaMMHOro obecneyeHnsa TepMmmHana.

3.3.4.8.4 'Hpopmauma no kaHanam

MMyHKTbI MEHI0 «AH.BXOAbl», «Anckp.BxoAably, «BblIx-ble.peney,
«Pacu.curHanbl» cnyxaT gng npocMoTpa MHGopMaumMm Nno KONMMYecTBY aHasnorosblX,
ANCKPETHbIX BXOLOB, BbIXOAHbLIX pere N pacyeTHbIX CUrHaroB.

3.3.4.8.5 3arpy3uuk

[aHHbIN NYHKT MEHIO0 NpedHa3HadYeH ans nepexona B HenamMmeHsemyto yactb 10
TEepMUHana, Ha3bIBaeMyto 3arpy34nmKoM.

MoapobHoe onucaHne paboTbl ¢ MeHIO «3arpy34uk» onvcaHo B 3.3.9.

3.3.4.8.6 lNporpammupoBaHue ycTtaBok

MeHio «[llporp. ycTtaBOK» — (YHKUMA NpPOrpaMMuMpoOBaHUSA  yCTaBOK,
npegHasHayeHHas Ons 3arpy3ku havna yctaBok B TepmuHan. [lporpammupoBaHue
yCTaBOK AOCTYyNHO nocrie BBoda napons (3.3.4.12) n ocyLllecTBASETCS aHanormyHo

nyHkTy 3.3.5.
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3.3.4.8.7 Ckayatb ycTaBKu

MeHio «CKavaTb YCT-KM» — (PyHKUMS 3anmcu danna LEeWCTBYHOLLMX YCTaBOK
TepMyMHana Ha BHELHUW HocuTenb. BblGop aTOro nyHkTa MeH npyv NoakMio4YeHHOM
BHelwHeM Hocutene k USB-nopTy Ha nuueBon naHenn TepmuHana npuBOAUT K
KONMpoBaHMio anna YycTaBOK W3 BHYTPEHHEW NaMsaATU TepMuHana Ha BHELUHWUN
HOCUTENb.

3.3.4.8.8 Camonucely,

Mpn HeobxogumocTn B TepmuHanax cepun «bpecnep-0107» moxeT ObiTb
BKMOYEeHa (YHKUMA camonucua, KOTopasd OCyLWecTBAAeT MNepuoanyveckyto 3anucb
AENCTBYIOLNX 3HAYEHNN aHanoroBbIX CUrHasfoB, pacyYeTHbIX 3HAYEHUW MOLLHOCTEN MO
NPUCOeaUHEHNAM U COCTOSIHUIN OUCKPETHbIX CUrHaNoB B 3HEProHE3aBUCUMYIO NaMSThb.

MeHto «Camonuceu» coaepXxuT criegytoime nogMeHIo:

— «®-nbl camonucua» — CN1COK hannos ¢ pedynbTataMmy paboTbl cCamonucua;

— «Konup. Ha USB» — konvpoBaHue dannos camonucua Ha BHELUHUIA HOCUTENb;

— «Konup. no gate» — konnpoBaHue ¢annos camonucLa Ha BHELIHWUIA HOCUTENb,
KOTOpble ObISIM COXpaHeHbI B onpeaesieHHOM MPOMEXYTKE BPEMEH!;

— «CTtaTtyc» — nHgdopMaumsi 0 COCTOAHUM PYHKLMM CaMOnncLa;

— «[MapameTpbl» — HacTponka PyHKLMM caMonucLa;

— «Ouunctka flash» — ynaneHue Bcex cannos camonucua.

3.3.4.8.8.1 ®annbl camonucua

B MeHio «®P-nbl camonucua» MOXHO MPOCMOTPETb CNUCOK bansioB camonucua.
Kaxgbln hann cogepXuTt 3anucm OEeNCTBYHOLMX 3HAYEeHUW aHarnoroBblX CUrHaroB,
pacyeTHbIX 3HAYEHUN MOLLHOCTEN U COCTOSIHUW OUCKPETHBLIX CUrHamoB 3a OOMH 4Yac C
3agaHHbiM  mHTepBanom (0,1...5,0 c). HaseaHue anna dopmupyeTcs  Kak
YYMMDDHH.rec,

roe YY —rog,

MM — mecs,

DD — peHb Mecsua,

HH — vac,

.rec — pacwumpeHue anna.

Bbi6op HyXHOro tharna camonucua knasuwen « »» nepeBoauT Nonb3oBaTens Ha
cnenyloLwmnn ypoBeHb MEHIO, coaepalumin nogpodHy0 MHGOPMaLUUIo O 3anucu:

— «J[JdaTta» — para co3gaHus 3anucu;

— «Bpemsa» — Bpemsa Hayana 3anucu;
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— «MpununHbI:(N)» — konmyectBOo (N) M CAMCOK CUrHaANoOB, WHULMMPOBABLUNX

3anuce;
«’OTMeHa’ - yaanuTb» — yaaneHue 3anucu, AaHHast yHKLMS OOCTYMNHA TOMbKO

nocrne seoga napons (3.3.4.12);

— «’BBoa’ - kKonupoBaTb» — KOMMpOBaHue 3anucum BbINosHAETCA npwu
noakntoyeHHoM BHelwHem USB-flash-Hakonutene.

3.3.4.8.8.2 KonuposaHue annos camonucLia Ha BHELLHUA HOCUTENb

MeHio «Konup. Ha USB» npegHasHayeHO ONA KOMMPOBaHWA Bcex hansnos
camonucua Ha BHELWHUW HocuTenb. dannbl KOMMPYKOTCA Ha BHELWHWW HOCUTENb B
nopsigke obpaTHOM BpeMeHu co3faHusa — nocriegHue dannbl KONMpYyTCa B NepBYHO
oyepeab. KonnpoBaHne MOXHO npepBaTb ANIUTENbHBIM HaXXaTUeM Ha KraBuLly « 4.

3.3.4.8.8.3 KonnpoBaHue no gate

MyHKT meHo «Konup. no gaTte» npefHasHayeHo A5 KONMpoBaHUSA BCeX hannos
camonucua Ha BHELWHWA HOCUTESNb, B KOTOPOM HEOBXOAMMO YCTaHOBUTbL HaYasnbHY U
KOHe4Hyto aaTbl. PegaktupoBaHue paspeluaeTca ToNbKo nocne seoga napons (3.3.4.12)
N OCYLLEeCTBNSETCS aHanornmyHo nyHkty 3.3.5.

Mpn nogkntoveHHoM K USB-nopTy BHeELLIHEM HOCUTESE C MOMOLLbLIO KNaBuLL « A »
n « ¥» BblbpaTb NyHKT MeHO «HayaTb Konup-e», KpaTKOBPEMEHHO HaxaTb KNnaBuLLy
«P». MNMpoucxoguTt KonnpoBaHMe BCeX (hanrnoB, UMEKLLMXCA BO BHYTPEHHEN NaMATu
TEpMUHANa 1 yOOBNETBOPSAOLWIMNX 3aZaHHOMY MPOMEXYTKY BpemeHu. [Npu aTom Ha
3KpaHe oTobpaxaeTcsa nms Konupyemoro danna. dansnbl, HaXo4ALWMeCs BO BHyTPEHHEN
namMaTy¥ TepMmuHana, npu 3TOM He ypansiTtcd. KonupoBaHve MOXHO rpepBaTtbhb
ANUTENbHLIM HaXXaTUEM Ha Knasuwy « 4».

3.3.4.8.8.4 Cratyc camonucua

B naHHOM MeHI0 MOXXHO NPOCMOTPETb CreayoLLyo MHGOPMaLMIO:

— Tekywee cocTtogHMe dyHKUMM camonucua (PyHKUMS camonucua  npu
BO3HMKHOBEHMM KaKnX-NMBO HEUCNpaBHOCTEN aBTOMATUYECKM MOXET BbITb OTKNIOYEHA);

— WHTepBan BpemeHu mexagy doopmupyemMbiMn dpannamm camonucua;

— OO6wyo nHpopmaumtio.

MyHKT MeHo «Obwas nHdpopmaums» coaepXnT cneayowme nognyHKTbI:

T c—Ua MM, (40 1] OueHo4yHOe BpeMsi pErMcTpupyemMbiX CaMonucLemM AaHHbIX

2504 .
NpPW BbICTaBMNEHHbIX B HACTOALLMWA MOMEHT NapamMmeTpax.
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T ooy oM. Col I OLleHO‘-IHOG CyMMapHoe BpeMsaA ocuunnorpamMmm, KoTopble
3152 ¢ .
MOryT OOHOBPEMEHHO XPaHUTLCA BO BHYTPEHHEN MaMATU
TepMuHana.
JaHaTo Flashik) t O6bem BHyTpeHHENW MaMATM B MPOLEHTaX, 3aHSATOM
208 % _
- caiinamm camonucua.
Kon-go $ainoe 1 KonnyectBo annoB camonmcua, COXPaHEHHbIX BO
42 y
- BHYTPEHHEN NaMATH.
3.3.4.8.8.5 NMNapameTpbl camonucuya
MeHto «lMapameTpbl» NO3BONSET NpocMaTpuBaTb U peaakTMpoBaTb NapamMmeTpbl
camonucua.
FaBoTa n MapameTp «PaboTta» onpegenser paboyee COCTOSHME
Brik mi~eH
dyHKUMM camonucLa Npy BKIKOYEHUN TepMUHana:
— «BkntoyeH» — npu BKIKOYEHUN TepMUHana qyHKUMS
camonucua aBTomaTudeckn bygeT 3anyLleHa;
— «BbIknoyeH» — npu BKIIOYEHUN TepMUHana yHKUMS
camonucua He ByaeT 3anyLleHa.
T BLBOREMIC) t MHTepBan BpemeHu wmMexgy cocegHumu Bblbopkamm
1.888 o
camonucua (0,1...5,0 c).
UnamMaTil s & MakcnmanbHbIi 06beM BHYTPEHHEN NaMsiTU B NPOLEHTAX,
20 % . .
Bblaensembln nog dannel camonucua. Heobxogumo
yuntblBaTb, YTO [An9 XpaHeHus annos camonucua
NCNonb3yeTcs Ta Xe NaMATb, YTO U ANA XpaHeHus hannos

ocuunnorpaMmm n yBernmdyeHme obbema, BblgeNaemMoro nog,

dannbl camonucua, NpUBOAUT K YMEHbLUEHUIO obbema
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namMAaTun, BbloenaemMoro nog ocuunnnorpamMmmsbi.

Komk L. Zanick i BknioveHne pexmma  «KonbueBas  3anucb». [lpwm

Bk niHeHa
OTKNIOYEeHHOM pexnme «KornbueBaa 3anncb» TepMuHany

3aripelwiaeTcd BbICBOOOXAAaTb NaMATb npun ee 3arnoJyiHeHnn

3a cyeT cTapbix dpanrioB camonucua (yoaneHve dannos

camonucua 3anpewieHo). [lpy  3anonHeHUn namaTm
drannamm camonucua HeobXoOMMO  OCYLLECTBUTb
KONMpoBaHWe [OaHHbIX Ha BHELWHWA HOCUTENb W
NPOU3BECTU OYUCTKY MNaMATU TepMuHana BpydHyto. [o
3TOro MOMEHTa HOBble (hansbl camonucuya He CMoryT ObITb
3anuncatbl. [1o gaHHOM NpUYKHE creayeTt C OCTOPOXKHOCTbLIO
nonb3oBaTbCA OTKMIOYEHNEM AaHHOW  dyHKumu. [lpu
BKIMOYEHHOM pexnme «KonbueBas 3anucb» TepMUHan
MMeeT BO3MOXXHOCTb 0OCBOOOAUTbL NaMATb MNOA HOBbIe
dannbl camonucua. lNMpn atom cobnogaeTcs «NPUHLMN
oyepean»: NepBbIM NpuLlen — nepebiM yuwern. To ecTb, Npu
3anofiHEHNN NamMATU B NepByto odyepenb byayT yaanaTbcs

camble cTapble dpannbl camonucua.

3.3.4.8.8.6 Ouucrtka flash

B TepmuHane npegycmoTpeHa (yHKUMA OYUCTKM MaMATW, BblgendemMon nnd
XpaHeHus dannos camonucua. Bbi3oB JaHHON PYHKUUM NPUBOOUT K yAaNeHUo BCEX
paHee COXpaHeHHbIX 3anucen camonucua, NO3TOMY MUCNONb30BaHNE PYHKLMU OUYUCTKN
namMsaTU OOSDKHO OCYLLECTBIIATLCSA C OCTOPOXHOCTbIO. [Ansi noATBEPXKOEHUS OYUCTKU
Heobxo4MMO ONUTENbHO HaXaTb KnaBully «P», gaHHask PYHKUMS AOCTYMHA TONbKO
nocne Beoga napons (3.3.4.12).

3.3.4.8.9 AnnapaTtHbIn nor

HaxaTtue knaBuwmn «P»» Ha akTUBHOM MNyHKTe «AnnapaTHbIW f0r» NpuUBOAUT K
nepexogy B nogMeHo paboTbl ¢ annapaTHbIM JIOroM TepMuHana. B Hem cogepxartca
cnegyoLwme nyHKTb:

— «Cka4y.annap.nor» — KonMpoBaHWe annapaTHOro fora Ha BHELHUI HOCUTENb;

— «Ypanutb nor» — ygarneHue annapartHoro fiora U3 namatv TepMuHana;

— «[loka3saTb nor» — NPOCMOTP annapaTHOro nora.

Mpn npocmMoTpe annapaTHOro fiora 3anucu oToBpaXKarTCs XPOHONOTrMYEeCcKn B

obpaTtHoM nopsiake (OT HOBbLIX Kk Bonee ctapbiM). B Buae:
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— N 3anucu = {koa 3anucu} garta 3anucu;

— [Hara 3anucu B oopmate uncno/mecsau/roq.

Mpwn BbIGOPE 3anucu oTobpaxkaeTcsa paclumdpoBka Koaa.

3.3.4.8.10 KoHdpurypmuposaHue nnat

[aHHbIA NYHKT MEHI0 UCNOoNb3yeTcs ANsi NPOCMOTPa TEKYLLEro COCTosiHUSA 6r10KoB
1 annapaTHOW NOACTPOWNKM.

Haxatvne knaBuwn «P»» Ha akTMBHOM nyHKTe «KoHduryp.nnat» npusBoauT K
nepexogy B MNOOMEHK KOH(UrypupoBaHUSA OrOKOB aHaroroBblX WM MUMAMAMNEPHbIX
BX0O0B, 65IOKOB OUCKPETHBIX BXOOOB W BbIXOAOB, B KOTOPOM coepXaTcs crnegyowime
NYHKTbI:

— «AHanoroB.6noku» — nNPOCMOTP cCBedeHUn O Onokax aHanoroBbiX U
MUIIIMaMNEePHbIX BXOOO0B;

— «JAMCKpPeTH.6Mokn» — NpoCcMOTP cBedeHUn O Brnokax AMCKPETHbIX BXOOO0B U
BbIXO0B;

— «Co3patb KOH.» — 06HOBNEHNE KoHdUrypaumm 61okoB TepMmHana.

Mepexoa K AaHHBIM MOAMEHI0 OCYLLECTBMASETCH HaXaTUEM KnaBuLn « B> ».

3.3.4.8.10.1 NpocmMoTp cBeaeHuin 0 Bnokax aHanoroBbIX N MUIAMaMNepPHbIX
BXOO0B

B meHiO «AHanoroB.6noku» nonb3oBaTento npeanaraetca BblbpaTb OGMOK
TepMyMHana B OoTobpaxaemMoM Ha 3KpaHe Crnucke Ans NPOCMOTpPa CBEOEHUN O HEM.
lMepemelleHre No MEHIO NPOU3BOANTCA KNaBuLwamMm ynpaBneHs <« A» N « ¥y,

Bbibop HyxHOro BxogHoro 6rsioka knasuwen « P » nepeBoanT nosib3oBaTenst Ha
cnenyoLmnin YypoBEHb MEHIO, coaepKaLumi NogpodHy MHdopMauuio o 6noke:

— «ID» — ngeHTnukaTop TMNOUCNOSTHEHUs 6510Ka;

— «KaHanoB» — obLiee KonnmyecTBo BXOHbIX KaHanNoB 6510ka;

— «Mcnonb3-cA» — KONMMYECTBO UCMNONb3yeMbIX (OMMCaHHbIX B pansie yCcTaBOK)
BXOAHbIX KaHanoB 6510ka;

— «KoHTponb» — cnocob KOHTPONs AOCTOBEPHOCTM AAHHbIX, NepeaaBaeMbiX OT
AL yeHTpanbHOMy npoueccopy («Crc» - N0 KOHTponbHOM cymme; «Adr» - No agpecy);

— «CocT.» — TeKyLlee COCTOsSAHNE BXOAHOro 6roka.

Bnok MoXxeT HaxoauTbCst B OAHOM M3 CrEeAYOLMX COCTOSTHUIA:

— «PaboTtaeT» — HopmanbHoe, paboyee cocTosiHne Bnoka;

— «OTeyTCT.» — BrOK He 0BHapyXeH, HO JOIMKeH BbiTb NO Tabnuue KOHUrypaumm
6nokoB. Bo3amoxHO B cnydae, korga 6nok ctan HeucnpaBHbIM UM HE CYUTbIBAETCHA

LUEeHTpaJibHbIM NMPOoLEeCcCOPOM,
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— «[MponyweH» — 6nok obHapyXeH, HO OTCyTCTBYeT B Tabnvue KoHurypauum
6rnokoB (OaHHble C Takoro 6noka He cuuTbiBalOTCs). BO3MOXHO, korga B TepMuHan
YyCTaHOBWUNWN HOBLIN OfOK; B 9TOM criyyae TpebyeTca 3aHOBO CO34aTb KOHGUrypauuto
6r10K0B;

— «3ameHeH» — Ha mecTe 6noka obHapyxeH 6nok gpyroro Tuna.

3.3.4.8.10.2 NpocmoTp cBeaeHnin 0 Griokax OUCKPETHBIX BXOAOB 1 BbIXOAOB

B wmeHio «[AMCKpeTH.Gnoku» nonb3oBaTeno npeanaraeTcs BblbpaTb 6ok
TepMyHana B oOTobOpaxaeMOM Ha 3KpaHe Chnucke, nepemMelleHre Mo KOTOpPOoMy
NPOM3BOAMTCS KNaBuLammn ynpaBneHnsa « A» n « ¥y,

Bbibop HyxHOro BxogHoro 6noka knaeuwen «P» NepeBoavT Nonb3oBaTens Ha
cnenyoLwmnin ypoBeHb MEHIO, coaepKaLumi nogpodHyo nHdopmMaumto o broke:

— «ID» — ngeHTndukaTop TMNOMCNONHEHNST Bnoka;

— «Bx.kaHanoB» — obLee KoNMYecTBO ANCKPETHBLIX BXO40B 6M0OKa;

— «Bx.mcnonb3.» — KONMYECTBO MCMNOMb3yeMbIX (ONMCaHHbLIX B (panrne ycTaBoOK)
ANCKPETHbIX BXOAOB 6110Ka;

— «BbIx.kaHanoB» — obLLee KONMYecTBO ANCKPETHBIX BbIXOA0B OM0Ka;

— «BbIX.MCNOMb3.» — KONNYECTBO UCMNOSb3yeMbIX (ONUCaHHLIX B (hbairne yCcTaBok)
ANCKPETHBIX BbIXOA0B 610Ka;

— «KoHTponb» — MeTog NpPOBEpPKM CYUMTaHHbIX AaHHbiXx («ID» — no
naeHtTudgpunkaTopy; «Crc» — No KOHTporbHoM cymme; «Adr» — no agpecy);

— «CocCT.» — Tekyllee COCTOsIHME BXOAHOro 6roka.

Bo3moxHble cocTosiHua 6roka Takve Xe, 4To M y 6noka aHamnoroBbiX Wnu
MunnnamnepHolx Bxonos (3.3.4.8.10.1).

— «OCOBGEHHOCTUY» - [OMOSTHUTENbHBIA MYHKT MEHI0O XapakTepHbln Ans Onoka
nporpamMmmMmpyemMbIX AUCKPETHbLIX BXOAOB C nocreaHen umdpon Homepa ngeHtudgukatopa
4 (Hanpumep, ID=0x1314, ID=0x1324).

OT10T 650K UMeeT 2 rpynnbl N0 16 AUCKPETHbIX BXOAO0B. BbiGOp HYXXHOM rpynnbl
Knasuwien « P » nepeBoauT Nosib3oBaTeris Ha CrieayoLwmii YpoBeHb MEHI0, CoaepXKaLlnii
noapobHy0 MHOPMaLMIO O rpynne:

— «YcTaBKM» — HAaCTPOWKa rpynmnbl CUrHAroB Ha KOHKPETHOM BIIOKe;

B naHHOM nyHKTE MEeHI0 cogepXuTca crneyrowas nHpopmMauns:

e «Hanp.cpab.» — HanpsbkeHne cpabaTbiBaHMS BCEX OUCKPETHbIX BXOAOB
rpynnbl;

o «Hanp.Bo3B.» — Hanps>xeHne Bo3BpaTta BCeX OUCKPETHbIX BXOO0B rpynnbl;
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e «Bp.ycpea.» — Bpems ycpeoHeHus;

e «Tun BX.» — poA ToKa (BapuaHThbl: «[lepeMeHHoey, «[locTosiHHOEY);

e «YCTaBKM» — COCTOSIHME MUKPOKOHTposinepa (BapuaHTbl: «[1puHATBLI» -
yCTaBKM Mcnonb3yotcd, « OLWMBOYHbI» - YCTaBKM HE UCMONb3YHTCS);

o «Koadhd.ALM» — npocmoTp Tekywmnx koadppuumeHtos ALLM.

— «ABTOHacTpoMKa» — MEHI [fs aBTOMaTM4eCKOM KanmnbpoBKM BXOAHbIX
KaHarnoB, KOTOpas MCMOMb3yeTCcHd C Lenbio MOBbILEHUS TOYHOCTU U3MEepeHus curHana.
[Ana BbINONHEHMA KanuMbpoBKM HeobXxoouMMO MoAaTb HOMMUHANbHOE HanpsbkeHue
onepaTUBHOIO TOKa Ha rpynny BXoA4oB. Briok BbIMOMHSAET HeENpepbIBHbIM 3aMep B TeYeHune
5 ¢, ycpegHsaeT pesynbTaT, BbIYMCASET KanMbpoBOYHbIM KOIMULMEHT 1 COXpaHSEeT ero
BO BHYTPEHHIOI NaMsTb 6mnoka. [JaHHbIN NyHKT MEHIO COAEPXUT criefyowme NoAnyHKTbI:

e «Hanp.kanub6.» — 3agaeTca HanpskeHne, KOTopoe NoAaHO Ha BCe BXOAbI
rpynnol;
o «KanubpoBaTb» — (PyHKLUUSA, KOTOpasi 3anycKkaeT BbINOSIHEHWE KannbpoBKK

rpynnbl CUrHanoB.

BHUMAHUE! KanubpoBka AWUCKPETHbIX BXOAOB BbINOJMIHAETCA TOJbKO

npeanpuaTUEeM-U3rotoBuTenem. Mpwm nonbITKax
CaMOCTOSATENIbHOM KanuopoBKu 6e3 cornacoBaHums,
npeanpusaTue-u3roToB1UTesNb 3a nocneacTBuA

OTBETCTBEHHOCTU He HecCeT.

— «Bx.HanpsbkeHue» — cpegHekBagpaTUYHOE 3HAYEeHME BXOAHbLIX HaMpsKEeHUn
CUrHamnoB B AaHHOM rpynne, 3aouKCMpPOBaHHbLIX HA MOMEHT BXOZA B AaHHYH OyHKLMIO (T.€.
0BGHOBMEHME 3Ha4YEeHMI OTCYTCTBYET, AJ151 OOHOBNEHMS NOKa3aHWI HanpsXKeHWs Ha BXodax
HY>KHO BbITW U3 MYyHKTA MEHIO 1 3aATU B HEFO CHOBA).

3.3.4.8.10.3 O6HOBNEHNE KOHGUrypaLumm 6rokoB TepMuHana

Mocne pobaBneHnsa B yCTPOMCTBO GIOKOB aHAnoOroBbIX WM MUMAMAMMEPHbIX
BX040B, 61TOKOB ANCKPETHbLIX BXOAOB M BbIXO40B HEO6X04MMO OOHOBUTL KOHDUTYypaLmIo
TepMuHana.

Mpu 3ameHe BblweaLero 3 cTpos 6roka BbINONHATE OOHOBNEHME KOHGUrypaumm

He TpebyeTcsa Npu YCroBUKM CoBMNaaeHns aapeca HOBOro 6roka co cTapbiM.

BHUMAHUE! OOGHoOBNeHue KoHdurypauum ONOKOB TepMuHara BO3MOXHO
TONbLKO nocne BBoaa napons 66.
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Mocne Bxoga B MeHw «Co3gaTb KOHM.» Ha 3KpaHe MNosABUTCA HaAMUCh,
TpebytoLas oT nonb3oBaTena NoaTBeEPXAeHNs npoueaypbl OGHOBMEHMUS.

Heobxoanmo [nuTenbHO HaxaTb KnaBuwy «P» M OoXAaTbCA 3aBepLUeHUs
npouecca, B Xxode KoToporo Ha pAaucnnee 6ygeT oTtobpaxatbcs cooblieHue
«KoHdmrypupyem 6nokn».

lMocne obHOBNEHNSA KOHUIypaLmm TepMuHarn nepesarpysuTcs.

3.3.4.9 YcTaBku

MeHio «YcTaBKM» UCNoOnb3yeTcs Ans NPOCMOTpa U pefakTMpPOBaHUS YCTaBOK
TepMuHana. PefaktupoBaHue paspellaeTcs TOnbKo nocrie Beoda napons (3.3.4.12) u
ocyllectBnseTca aHanormyHo nyHkty 3.3.5. [lpy M3MEeHeHun 3HayYeHUn YCTaBOK
TepMUHana B (panne napameTpoB HACTPOKKK (dhann yCcTaBoOK) TEPMUHANA COXpaHAETCs
MHopMaUusa o fate n BpeMeHu nocriegHero N3MeHeHns.

3.3.4.10 TecTbl

TepmuHanel  cepun  «bpecnep-0107»  UMeT  BCTPOEHHble  OYHKUUMK
caMoOnarHOCTUKM U OBHapyXeHUst BHYTPEHHUX HeucnpaBHOCTEW. BoO3MOXHble
HEeUcrnpaBHOCTU N MeToAbl UX YCTpaHeHuUst onucaHbl B nyHkTe 3.4. [N nposepku

paboTocnocobHOCTM BNOKOB TepMMHaNa UCnosnb3yeTcs MeHKo «TecTbl».

N *

JaTasBreMa >

HacTrodik M >

TerHHHaN B

HOTAEKM ¥

#TenTr ¥
Hroyeccor JAWCEF « EX0Ak
TecT BN TecT—oe pens=-1
TecT Ex. BACES HreHue 422
TecT HMHAME LMK Janmce 422
Tect HMI > Hrerue 435
JAWCEF « EREEOAR B FRandce 485

MeHto «TecTbl» COOEPXKUT criegytoLme NoaMEHIO:

— «IMpoueccop» — Tect 6noka npoueccopa;

— «TecTt BIN» — TecT bnoka nuTaHus;

— «TecT BX. 6110Ka» — TECT aHanoroBbIX BXOAOB TePMMHANa;

— «TecT MHAUKaUMMN» — TECT CBETOANOLAHON NHOMKALMM TEPMUHANA;
— «TecTt HMI» — TecT nonb3oBaTenbCKOro MHTepdgenca;

— «[MUCKp. BbIXOAbI» — TECT BbIXOAHbIX PENE;

— «D,VICKp. BXoAbl» — TECT ANCKPETHbIX BXOOOB,

00011

net

BPCH.656132.010 P3

7K}

Jinct] Ne gokym. Mopn. Jdata

86

dopmart A4




Moagn. n pata

MHB. Ne y6n.

B3am. nHB. N2

Mopgn. n pata

;7f/>i1.03.2024

il

.l
)]

WMHB. Ne noan.

— «TecT-0€ pene» — uUcnbiTaTenbHbIN BbIXO,

— «YTeHune 422», «3anucb 422» — Tectbl nopta RS-422;

— «YTeHune 485», «3annucb 485» — TecTbl nopta RS-485.

3.3.4.10.1 TecT npoueccopa

MeHto «lMpoueccop» Bbi3bIBAET (PYyHKUMIO TECTUPOBaAHUA Brioka npoLeccopa npu
KpaTKOBPEMEHHOM HaXaTuUM KnaBuLLK « P> ».

Mpn HOpManbHOM (PYHKUMOHMPOBaHMM ©Orfoka npoueccopa Ha gucnnen
BbIBOOUTCS COOOLWEHNe «ucnpaBeH», Npu OBOHapyXeHWM HeucrnpaBHOCTU BblAaeTcs
COObLLEHNE «HE UCMPABEHY.

3.3.4.10.2 Tect 6noka nuTaHmsa

MeHto «TecT BIN» BbI3bIBaET PYHKUMIO TECTUPOBaHUSA Bi0Ka NTaHUA TepMuHana
npwn KpaTKOBPEMEHHOM HaXKaTuM KNnaBuLKn « b ».

Mpn HopMmanbHOM OYHKUMOHUPOBaHUM GrOKa NUTaHUSA Ha AUCNNEN BbIBOOUTCA
coobLleHne «ucnpaBeHy», MpyU OBHapPY>XEHMM HEUCNPaABHOCTU BblOaAETCA COObLleHne
«HE ncnpaBeHy.

3.3.4.10.3 TecT BXOAHbIX aHaNoroBbix 6N1OKOB

MeHto «TecT BX. 6noka» Bbl3blBaeT PYHKLMIO TECTUPOBAHNA BNOKOB aHanoroBbIX
BXOZOB TEPMUHANA NpU KPAaTKOBPEMEHHOM HakaTUK KNaBuLn « b ».

Mpn HOpmanbHOM (YHKUMOHUPOBAHUM BCEX OFIOKOB aHanoroBbiXx BXOAOB Ha
Aucnnen BbIBOOUTCA COOOLLUEHWE «UCMpaBeH», Npu OOHapy>XeHUUM HeucnpaBHOCTU
BblJaeTCsl COOOLLEHNE «HE UCTPaBEHY.

3.3.4.10.4 TecT nHgmnkaumu

Mpn BbIGOpe MeH «TecT WHAMKAUMM» aBTOMATUMYECKM HauYMHaeTcs
«noacBeYMBaHMe» CBETOAMOAHON UHAMKAUUN TepMMHana.

[ns BbIXxOo4a 13 NyHKTa MEHI0 HeOBXo4MMO HaxaTb Ha knasuwy «OTmeHa». Ha
3KpaHe nosBuTcsa cooblueHne «XKaure...».

3.3.4.10.5 Tect 6Gnoka nuueBowr naHenm

MeHio «Tect HMI» npegHasHayeHO Ons TecCTa KnaBuaTypbl U CBETOLMOLHOWN
NHAMKaLMW.

Mpn BLIGOPE OAHHOrO NMyHKTA MEHK 3anyCTUTCS nepBas YacTb TECTMPOBAHMUSA -
npoBepka paboTocnocobHOCTU KnaBuaTypbl. [1pyM HaxaTum kKakom-nnbo KnasuwK Ha
aucnnee otobpaxaeTcs ee HasHadyeHue. [py Haxatum Ha knaesuwy «OTmeHa»
NpoucxoguT nepexon TecTUpOBaHWA BO BTOPYKH 4YacTb — MPOBEPKY CBETOL4MOOHON
NHOMKauMn. [aHHbIM TECT NpU HaxaTum Knasuw « A» U « ¥ » BKMAOYaeT cBeToauoa,

COOTBETCTBYIOLLMIA HOMEpPY Ha Aucnnee. TecTMpoBaHWe NPOUCXOAUT NocrneaoBaTenbHO
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ANa Kaxpgoro ceetoanoga. B xoge gaHHOro Tecta npu HaxaTuM KNaBuWN « A»
nocnegoBaTesibHO BKMOYAKTCH CBETOAMOAbLI C NEPBOro No NocrneaHuin, a npu Haxatum
knasuwmn «V¥» — B obpaTHyto cTOpoHy. [lpy 3TOM Ha aucnnee oTobpaxaeTcs
COOTBETCTBYHOLLMIA HOMEP CBETOAMOAA.

3.3.4.10.6 TecT BbIXOAHbIX perie

MeHio «[AuCcKp.BbIXxoAbl» MpefHasHadYeHo AN TeCTUPOBaHUSA BbIXOAHbIX pene

TEpMUHanNa n MoXxeT BbITb AOCTYMNHO TONLKO Nocne Beoga napons (3.3.4.12).

BHUMAHUE! TecT BbIXOAHLIX pene npeanosiaraeT 3aaMblKaHue U pa3MbiKaHue
KOHTaKTOB perie TepMuHana, no3ToMy nepen MpoBepKoun
Heob6XxoAUMO NpeaAnpUHATL Mepbl MO UCKIOYEHUIO U3NULLIHEro
AEeNCTBUSA Ha BHELWHWE Lienu U CUrHanusaumio.

[laHHOe MeHo npeacTaBnsieT cobon CNUCOK BCEX BbIXOAHbLIX pene TepmuHana u
MX TEKYLMX COCTOAHMA. BbiOop perne Onsi NpoOBEpPKM OCYLLECTBIISIETCA C MOMOLLbIO
KnaBuwl « A» N « ¥ »,

OnuTtenbHoe HaxaTue KnaBuwn «P» MPUBOOUT K WU3MEHEHU COCTOSIHUS
BbIOpPaHHOro perie Ha NPOTMBOMOSIOXKHOE, O YEM MNOSABUTCSA MHOopMaLmMsa Ha gucnee, a
N3MEHEeHEe TMOMOXeHNA KOHTaKTOB pene cnegyeT KOHTpPONMpoBaTb, MOAKMHYNB
ncnelTatenbHoe obopyaoBaHne K COOTBETCTBYIOLIUM KleMMaM TEpMUHana.

Mpn TecTMpoBaHUN OMNCKPETHbIX BbIXOLOB CreAyeT yyuTbiBaTb TUM KOHTaKTOB
perne (HopMasnbHO 3aMKHYTble, HOPMarnbHO PAa30MKHYTbIE KOHTaKTbI).

Mo 3aBeplweHMN TeCTUPOBaHUS  BbIXOAHbIX pene (BbIXO4 W3  MEHK0
«[UCKp.BbIXOAbI») BbICTABMATCA TE€ COCTOSIHUS pere, KOoTopble cdopmupoBana
norvka ycTpoucrsa.

3.3.4.10.7 TeCT ANCKPETHLIX BXOAOB

MeHio «[Anckp.Bxoabl» NpeaHasHa4vyeHo ang TECTUPOBAHUS OUCKPETHbIX BXOO0B
TepmuHana. lNocne 3anycka TecTta KpaTKOBPEMEHHbIM HaXaTMemM KnasBuwun «P» Ha
aucnnee nosiBATCS HoMepa BXO40B, Ha KOTOPble NOo4aH akTUBHbIN curHan. Ecnv Hn oguH
BXO[ HE aKTUBEH, TO Ha aucnnee BygeT TONbKo HaANUCh «[.BXoabl:».

[nsa npoBepkn paboToCnocOBHOCTM ANCKPETHLIX BXOOOB TEpMMHANa B AaHHOM
pexnme HeobxoaMMo NOOYEPEOHO NOoAaBaTh HA OUCKPETHbIE BXOAbl HANPSKEHNS BbilLe
0,8 Unur TEpMMHANa, nNpu 3TOM Ha aucnnee GyaeT BbICBEYMBATLCS HOMEP aKTUMBHOIO
Bxoga (N).

AOunckpeTHbix BxogoB Ha 6rioke npoueccopa (13-16) dmsmyeckm He cyLlecTByerT,
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HO C MOMOLLbIO HNX OCYLLIECTBIISIETCA CUHXPOHMU3ALUNSA OT BHELUHUX NCTOYHUKOB. [To3aToMy
B PEXMME TECTMPOBAHMUS UX HOMEpPa MOryT OToBpaxaTbCHa Ha aKpaHe.

3.3.4.10.8 UcnbiTaTenbHbIN BbIXOA

MeHio «TecT-0e pene» otobpaxaeT Homep BbixoaHoro pene (N) TepmuHana, K
KOTOPOMY NOAKITHOYEH UCMbITATESTbHbIN BbIXOL,.

McnbiTaTenbHbI BbIXOL — HOMEP BbIXOOQHOIO pene, KOTopbIn UCMOoNb3yeTcs npu
TECTUPOBAHUN N HACTPOWMKE TEPMWUHana, OH MOXET OblTb NPOrpaMMHO MOAOKIIHOYEH K
nobomy un3mMepuTenbHOMY oOpraHy, AWCKPETHOMY MWW BHYTPEHHEMY NOrM4eCcKoMy
curHany. [laHHasa onums No3BossieT NPOTECTUPOBATb OTAENbHbBIN U3MEPUTENBbHbLIN OpraH
NI OTAENbHYIO NOMMYECKYHO LENOYKy B 06LLEN NOrMYECKON CXeME.

3.3.4.10.9 YteHmne 422, YteHune 485

MeHio «YTeHue 422» un «YYteHue 485» npepHasHayeHbl A5 NPOBEPKU
paboTOCNOCOOHOCTM KaHanoB nepefayn OaHHbIX OT BepxHero yposHa ACY Tl B

TepMuHan no noptam RS-422/RS-485 n RS-485 cooTBETCTBEHHO.

®EAT 7 Tx Brkn
u A Ow 5]

Ll n

B nepson cTpoke nocre «RX» BbIBOAATCH LeCTHAAUATUPUYHOE 3HayYeHue
nocnegHero npuHatoro 6anta (00) n cootBeTcTBytOWwM eMmy cumon (‘ °). [na nopTta
RS-422/RS-485 MOXHO BKITHOYUTb UK BbIKITIOYUTL PEXUM WNenda AaHHbIX: KnasBuLlemn
« A» pexum Bknovaetcs («Tx Bkny), knasuwen « ¥ » Bblkntodaetca («Tx Boikny). Mpu
BKITIOYEHHOM pexume wnenda gaHHbIX Bce GanTbl, NPUHATBIE NO NocrneaoBaTenbHOMY
nopTy, OyayT OoTNpaBnATLCA B 3TOT e NopT obpaTtHo.

Bo BTOpon cTpoke oToOpaxaeTcs KONMMYeCTBO MPUHATbIX 6anT («Cu») wu
KONM4ecTBO OWNBOK («OLw»).

CueT4ymk onMBOK He yBENNYMBaETCA B Cryvasx:

— NpuHATBIN GanT coBnagaeT C paHee MNPUHATbLIM GanTom (TecT nepenayn
KOHCTaHTbI);

— NpuHATBIM  GanT Ha 1 OGonblwe paHee nMpuHATOrO (TECT nepedayu
nocrnegoBaTesibHOCTH).

3.3.4.10.10 3anucb 422, 3anuck 485

MeHio «3anucb 422» u «3anucb 485» npegHasHaveHbl AOnsi NPOBEPKU

paboToCnocoBHOCTN KaHanoB nepedayn OaHHbIX OT TePMUHaNa K BEPXHEMY YPOBHIO
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ACY Tl ot noptoB RS-422/RS-485 n RS-485 cOOTBETCTBEHHO.

T=15" * Bx "7 =%
C4 H Ow #

Mpu BXOAE B MeHIO 3anyckaeTcs TeCT nepeaayu B NopT KOHCTaHThl (0x15).

MpyM HaxaTuM KnaBuMWKN « A» Ha4MHaeTCs TecT MOCTOAHHOM nepefadu
nocnegosatensHoctTn 6ant ot 0x00 go OxFF. lNpu Haxatum Ha knasuwy «V»
HayMHaeTCcs TecCT nepefayn KOHCTaHThbl, MpU 3TOM nepefaBaeMoe YMCro coBnagaeT C
TeM, YTO nepeasBarnock B TecTe nepegadn nocrnenoBaTenbHOCTH,

Ha gucnnee BbiBOAWUTCS LecTHaguaTupuyHoe 3HadeHue 6aiita, BbIBOOUMOrO B
nopT, COOTBETCTBYHOWMIA emy cumBon («Tx15  ‘») u 3HayeHue GanTta, NPUHATOrO U3

nopta («Rx ’ ‘»). Ha mecTe cumBona «*» BbIBOAATCA NocneaoBaTesibHO CMMBOSbI ‘-, V',
-, ‘I, KOTOpble MEHATCS Npu Npueme BanTa N CUrHanNU3upyT O NpuemMe U3 nopTa.

Bo BTOpOW CTpoke KonmyecTBo oTnpasneHHbIX 6anT («CyY») n KonMyYecTBo oLWNBOK
B NPUHATLIX 6anTax («Owy). OWwmnbkM cunTarTCsa NO TaKOMY XXe anropuTMy, Kak U B Tecte
YTeHus.

OpgHoBpeMeHHada nepegadya v npuem Bcerga npucyTcTByeT ans nopta RS-485.
Ownbkn npmema MOryT BO3HMKaTb MPU HEMpPaBUIIbHOM COrfnacoBaHWM kaHana, npu
nomexax B KaHane wnu kKorga ecrtb YCTPOWCTBO, nepefatoliee OaHHble Mo 3TOMY Xe
KaHany.

[nsa nopta RS-422/RS-485 ogHOBpeMeHHas nepefaya u npuemMm BO3MOXHbI, eCrnn
Ha NPOTUBOMOIOXHOM KOHLE NUHUN CBA3N ByaeT TepMuHan B pexume wnenda gaHHbIX.
Ha npaBunbHO paboTtatowem kKaHane B pexume wnenda npuHaTble 6anTbl JOMKHbI
coBnagaTtb C OTNpaBisieMbIMU, CHETYUK OLUNBOK HE YBENNYMBATLCS.

3.3.4.11 CBAas3b

MeHio «CBA3b» UCMONb3yeTcs ANd NpoCMoTpa U pefakTUpOBaHUSA HACTPOEK
CBA3M, gABnAlWMxca obwwmmm  gns TepMmuHanoB  cepun  «bpecnep-0107».

PepaktnpoBaHue yctaBoK JOCTYMNHO npu BBoAe napons (3.3.4.12).

JaTa BreMA
Hac Troiik 4
TertHHanN
MoTaEEM
TecTe
#CEAzE

R R S
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L

Mak &l13568 CHHEF. AWMCE .« EX.
Modbus—-TCF > FCHHER « HacoE

HRE422 » Modkbus-TCP >
RES435 » GRS *
Ethernet. ¥ EiE >
Mak-164 > MTF >

~,
~,

MeHto cogepxuT cnegytoLime nyHKTb:

— «RS-422»;

— «RS-485»;

— «Ethernet»;

— «M3K-104»;

— «M3K 61850»;

— «Modbus-TCP»;

— «GPS»;

— «PTP»;

— «NTP»;

— «CUHXp. AUCK.BX.»;

— «CuHxp.4yacoB».

3.3.4.11.1 MapameTpbl noptoB «RS-422», «RS-485»

MeHio «RS-422», «RS-485» ocyuwectBnsieT AOCTYN K HaAcTPOWMKe napamMeTpoB
cBs3M nocpeacTBomM noptoB RS-422, RS-485:

— «[lMpoTokon» — BbIGop npoTokona ACY TI1, accoummpoBaHHOro ¢ nepegadven
AaHHbIX MO AaHHOMY NopTy (BapuaHTbl: «Huyero», «MOK-101», «MIK-103», «Pe3eps1»,
«GPS», «JlokanbHbINy, «Pe3epB 2», «MODBUS RTU»);

— «CKOpOCTb» — HACTpPOMKa CKOPOCTU nepefadn AaHHbIX (BapuaHTbl Belbopa: 0,
50, 75, 110, 134.5, 150, 200, 300, 600, 1200, 1800, 2400, 3600, 4800, 7200, 9600, 14400,
19200, 38400, 57600, 115200, 230400, 460800, 921600. O — NOPT OTKIIHOYEH);

— «4YeTHOCTb» — HacTpoVika KOHTPOSsSi AaHHbIX MO YETHOCTM (BapuaHTbl: «HeTy,
«YeTHOCTbY, «HeyeTHOCTbY);

— «CTON-6UT» — HAaCTPOWKKM KoNn4ecTBa cTon-ouT (BapuaHTbl: 1, 1.5 n 2);

— «Ynp.moaeMoM» — peXUM paspbiBa coeanHeHus npu 6esgencTsum mogema B
TeuyeHne 2 MUHYT (BapuaHTbl: «BknoyeHo», «BbIKMoYeHo»);

— «Ynp.pene9» — 3a 400 mMc OO0 Hayana nepefaun nepefatynk nopTta
RS-422/RS-485 BbIXOOUT N3 TPETLErO COCTOSHUSA N 3aMblkaeTCs BbIXOAHOE pere 9, nocne

nepepbiBa B nepefade B TedeHue 30 cekyHO perne 9 pasmblkaeTcd, U nepegaTyvk
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nepexoguT B TpeTbe COCTOsIHME (BapuaHTbl: «BkntoveHo», «BbikntoyeHo»). BknoyaeTtca
npw cBaA3un Yepesd BY-nocTbl n MynbTUNIIEKCOPSI;

— «WMcn.kop.otBeT» — «l/cnonb3oBaTb KOPOTKMA OTBET», BKNOYATb UK
OTKIOYaTh OTBET O4HMM BanTOM B KayecTBe noarBepxaeHnsa B npotokoriax MOK-101 n
MO3K-103 (BapuaHTbl: «BkntoueHo», « BbIKIoUeHO);

— «ApxuB.channoB» — nepegadya annoB B 3aapXMBUMPOBAHHOM WM UCXOOHOM
cocTosiHMK. OcumnnorpamMmmbl CXUMaKTCA apXmMBaTopoOM NpUMeEpPHO B 3 pasa, pacnakoBka
NPy COXPaHEHUW [OSPKHA MNoAAepXKMBaATbCA BEPXHUM YPOBHEM (BapuaHTbl: «bes
apxmBaummny, «zlib»);

— «Bpems uctouyHuka» — 3agaeT, Kakoe BpeMs nepefaetca no nNpoTOKony
(BapuaHTbl: «MecTHOoe» unu «BcemupHoey). Ecnn ncnonesdyetca «MecTtHoe» Bpewms, TO
Yacbl CUHXPOHU3UPYKOTCA BpPEMEHEM, MOSyYEHHbIM OT BepxHero YypoBHs. Ecnm
ncnoneayetca «BcemmpHoe» BpeMsi, TO NPY CUHXPOHU3ALUUN Y4UTbIBAETCA YaCOBOM MOSC;

— «[lMepuop nepepaumn» — nHTEpPBas B CeKyHAax, Yepes KOTopbli MPOM3BOAUTCS
nepuvoanyeckas nepegaya gaHHbiX. lNepegaroTca 3Ha4eHUS UM COCTOSIHUS CUrHarnoB, Ans
KOTOPbIX BKITHOYEH « MOHUTOPUHI» B ONUCaHUU CUrHaroB.

3.3.4.11.2 Ethernet

MeHio «Ethernetl», «Ethernet2», «Ethernet3», «Ethernet4» oguHakoBble no
coepkaHuo, OMuCbIBalOT HACTPOMKM COOTBETCTBYlOWMX noptos Ethernet. Ecnn gnsa
napbl noptoB «Ethernet1»-«Ethernet2» wnn «Ethernet3»-«Ethernet4» BkntOYeHO
pe3epBMpoOBaHMe, TO HacTponku noptoB GepyTtcs u3 «Ethernet1» unu «Ethernet3y,
COOTBETCTBEHHO, a NyHKTbl «Ethernet2» nnu «Ethernet4» ckpbiBatOTCS U3 MEHIO.

HacTtponka napameTpoB cBs3u noptoB Ethernet:

— «CocTtosiHMe» — cocTosiHMe opgHoro nopta Ethernet wvnn napbl nopToB
(BapuaHTbl: «He nogkntodeHo», «logknyYeHo» - He NOAKIYEH UNU NOAKMYEH NOPT K
ceTeBoMy 060py0BaHUIO);

— «HasHayeHne MAC» — cnocob HasHauyeHnsa naeHtndpmkatopa MAC (BapuaHThbl:
«ABTOMaTUYECKN» UNN «BpyyHyto»);

— «MAC» — npocmotp MAC-agpeca;

— «DHCP» — BKIHOYEHNE/BLIKITIOYEHNE MOMNYyYEHNA OMHAMUYECKOrO ip-agpeca oT
cepsepa DHCP;

— «Appec» — ip-agpec TepMmnHana B flokaribHOW CEeTH;

— «Macka» — macka agpecoB UCMonb3yeMon CeTMU.

MeHtio «Eth1-2» n «Eth3-4» no3sBonsgeT HACTpPOUTb pe3epBMpOBaHME MO nape
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noptoB Ethernet (BapmaHThl: «Eth1, Het», «Eth1, Eth2», «PRP», «RSTP», «<HSR»). B
nepBbIX ABYX BapuvaHTax OTCYTCTBYeT pesepBupoBaHue: oba noprta paboTalT 4vepes
BCTPOEHHbIN Xab W He gonyckaetcs BKIOYeHWe 0OOMX MopToB B OOHY CeTb, T.K.
obpasyeTca KonbLO B NTOKanNbHOW CETU U BO3MOXHO SIBfIEHNE CETEBOro LTopMa.

MeHio «MapwpyTusaumsa» no3BoNseT M3MEHUTb CyLLEeCTBYKOLME 3anucu o
MapLupyTax, CoOAepXuT nogmeHio «LLUn3 no ymonyaHuio» 1 NogMEHK0 C Has3BaHUSIMU
MapLpyToB. L3 no ymonyaHuio — ip-agpec wni3a, Ha KOTopbin ByayT OTnpaBnATbCA
NakeTbl, €CN1 He HauWayTCa MapLipyTbhl, 3adaHHble ONS AaHHOW CeTU Ha3HadeHus.
AMeHOBaHHble MapLUPYTbl ONUCLIBAOTCA TPEMS NapameTpamu:

— «CeTb» — ip-agpec ceTu Unm yCTPonucTBa U3 CeTU Ha3Ha4yeHus;

— «Macka ceTn» — macka ceTu Ha3Ha4eHus:;

— «lWno3» — ip-agpec wnto3a.

Ha ocHoBaHuu ip-agpecoB noptoB Ethernet n cnucka mapLupyTmsaumm TepMmnHan
BblGupaeT nopt Ethernet ana otnpaekn NakeTos.

3.3.4.11.3 lNpoTokon MBK-104

HacTtponka napameTtpoB npotokona MIK-104:

— «PaboTta» — BknoyeHne wunu  OTKNYeHne npotokona MOK 60870-5-104
(BapuaHTbl: «BkroyeHo», «BbIknto4eHo»);

— «lMopT» —HOMep ip-nopTa, no koTopoMy Oygetr pabotaTtb MNPOTOKON
(ctaHpapTHOe 3HaueHue: 2404);

— «lMogKn. KNMeHTOB» — KOMMYECTBO MOAKMIOYEHHbIX KIMEHTOB B AAHHbIN
MOMEHT, UCNOMNb3yeTCa ANA ANarHOCTUKK;

— «M3mep.BennuMHbI» — hopmaT nepenayn aHanoroBbiX CUrHanoB (BapuaHThbl:
«HopmanusosaHHoe 3Ha4YeHne», «Popmat c nnasatoLlen TOYKON» n
«MacwTtabupoBaHHoe 3HauyeHue»). B nepBom cnydae nepegada gaHHbIX OygeT matm
yepes ASDU 9 (6e3 meTkn BpemeHn) / ASDU 34 (C MeTKOM BPEMEHWN), BO BTOPOM Yepes
ASDU 13/36. Tpun «MacwtabupoBaHHOM 3Ha4YeHUN» NepenaeTcs LenoyYnMcneHHoe
3Ha4deHune yepesd ASDU 11/35;

— «TOYH.n3mep.Ben.» — TOYHOCTb U3MEPSAEMON BENMYMHBI, UCMOSb3YEeTCs Mpu
nepegave «MaclUTabMpOBaHHbIX 3HAYEHUNY» ONs NepecdeTa U3 LeNoYNCIIEHHOro Tuna B
BELLECTBEHHbIV: NepefaHHoe 3HavYeHne Heobxoaumo pasgenutb Ha 10 (ecnu TOYHOCTb
«1») nnu Ha 100 (ecnm TOYHOCTb «2»);

— «Knacc.nepem.ctp» — «Knaccucmkatop nepemMeHHON CTPYKTYpbI» (BapuaHTbl:

«OanHOoYHBINY U «[locnegoBaTenbHOCTbY);
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— «ApxuB.pannoB» — nepegava anroB B apxmBe UMM UCXOOHOM COCTOSHUW.
OcuunnorpamMmmbl  CKUMaKTCA apXxvMBaToOpoM MNpUMEPHO B 3 pasa, pacnakoBka Mpu
COXpaHeHM O0SMKHA NoaaepXXmMBaTbCA BEPXHUM YPOBHEM (BapunaHTbl: «be3 apxmBaummy,
«zliby);

— «BpemMsa ucTtoyHMKa» — 3ajaeT, Kakoe BpeMs rnepenaeTcs Mo MNpOTOKONy
(BapuaHTbl: «MecTHOe» unn «BcemmpHoe»). Ecnn ncnonesyetca «MecTHoe» Bpems, TO
Yacbl CUHXPOHU3MPYIOTCS BpeMeHeM, MOoSlydYeHHbIM OT BepxHero YpoBHA. Ecnu
ncnoneayetcsa «BcemmpHoe» BpeMsi, TO NPY CUHXPOHU3ALUUN Y4UTbIBAETCA YacoBOM MOSC;

— «[lakeT KOH. MHUL.» — nepefada naketa «KoHeL, HMunanusaumm» (BapuaHTbl:
«Bcerga» nnun «lMocne nepesarpyskn»);

— «Taumep tl» — Tanm-ayT Npu Nocbinke unu tectuposaHum APDU. Bpems oo
aKTMBHOIO 3aKpbITUSA NPU OTCYTCTBMM OTBETA HA COOBLLEHNE;

— «Taumep t2» — Tanm-ayT ANd NOATBEPXKOEHUSA B Crlydae OTCYTCTBUSA COOBLLEHMS
C AaHHbIMM t2<t1;

— «Tanmep t3» — Taim-ayT 4NA NOCLINKM BITOKOB TECTUPOBAHWSA B Cryvae JONroro
npocCToS;

— «k» — 3HayeHue k nokasbiBaeT MakCuMarbHOe 4WUCIo rnocnegoBaTenbHO
NPOHYMEpPOBaHHbIX NakeToB popmaTta |, KoTopble B JaHHbIA MOMEHT MOXET nepeaaTtb
TepMuHan, He nony4vasi NoATBEPXKOEHWS,

— «W» — MOATBEPXAEHME nocre npyema w nakeTtos ¢popmarta l.

3.3.4.11.4 lNMpoTtokon M3K 61850

Mento «MIAK 61850» nossonsieT npocmaTpuBaTb U peaakTMpoBaTb napamMmeTpbl
npoTokona.

MeHi0 OOCTYMHO TOMbKO AN BEepCUint TEPMUHANOB, B KapTe 3akas3a KOTOpbIX
yKasaHa noggepxka npotokona M3K 61850.

MeHio cogepxuT nyHkTbl: «MMS cepBep», «MMS knueHTbl», «GOOSEvy,
«Hactpounku» n «CsegeHus o MNMO».

B nyHkTe «MMS cepBep» cogepxuTtca nHgpopmauma o coctosaHum MMS cepeepa
N KONMYecTBE NOAKMIOYEHHbIX KITMEHTOB. BO3MOXHbIE BapuaHThbI:

— «B paboTte» — cepsep B paboTe;

— «OTKnoYeH» — cepBep OTKIIOYEH B yCTaBKaXx;

— «MHuunanusaums» — npvBegeHve TepMuHana B COCTOSHME TOTOBHOCTM K
NCNOSIb30BaHUIO;

— «Cbon nHuymanmsaumm» — scl-gpann He COOTBETCTBYET yCTaBKam uUnu scl-gpann

HE KOPPEKTEH UIMN OTCYTCTBYET.
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B nyHkTe « MMS knueHTbI» oTOOpaxaeTtcsa cnncok MMS knneHToB. [ng kaxaoro
KNMeHTa NMeTCA NOAMEHIO:

— «CraTtyc» — cTaTyC coeanHeHUs C yaaneHHbIM YCTPOMCTBOM, B HEM TaKKe eCTb
COOTBETCTBYHOLUMIA NOAMYHKT CO CTAaTyCOM NOAKMYeHNs (BapuaHTbl: «MHnumnannsaumsay,
«CoeanHeHney, « Tanmayt coef.», «CoeguHeny, «Owmnbkay);

— «CBepeHna» — CBeOEHUS O KINEHTE:

e «HasBaHue IED» — ums yganeHHoOro yCTponucTBa;
o «HasBaHue AP» — umsa Toukm goctyna (AP) yoaneHHoOro yCTponcTBea;
e «Appec» — IP-agpec yaaneHHoro ycTpomcTea.

B nyHkte «GOOSE» otobpaxatotca cnmckm GOOSE notokoB («BX. NOTOKMY,
«Ucx. noTokn»).

B nognyHkte «Bx. noTokn» cogepxutca cnmcok o Bxoaswmx GOOSE noTokos.
[Ansa kaxxgoro noToka nmeeTcs NOAMEHIO:

— «Cratyc npuema» — crTaTyCc npvema MOTOKa, B KOTOPOM OTobGpaxaeTtcs
COCTOSIHME npuemMa noTtoka 6e3 pnara cumynauum («OCH.NOTOK») 1 ¢ donarom cUMynaunm
(«<Mopen. NnoToK»):

e «CTtaTtyc» — cTtatyc npuema (BapuaHThbl: «HeT npuemay, «lMpnHnumaetcay);

¢ «Mcnonb3oBaHMe» — UCNONb30BaHNE AAHHbBIX MOTOKA A5l pacyeTa Nornkn
ycTponcTBa (BapuaHTbl: «a», «HeT»);

o «TecTupoBaHue» — COCTOSIHNE (pnara Tecta (BapuaHTtbl: «Ja», «HeT»);

¢ «CyeTy. N3M.» — KONNYECTBO M3MEHEHUI AaHHbIX NOTOKA;

o «CyeTu. peTp.» — KOMUYECTBO pPETPAHCAAUMA [OaHHbIX MNOTOKa nocne
nocrneaHero U3MeHeHus.

— «CBepeHuA» — cBelIeHUs O MOTOKeE:

e «GOID» — ngeHTUdUKaTop;

e «ConfRev» — peBun3uns KoHUrypauuu;

o «DstAddress» — MAC-agpec Ha3Ha4eHus;
e «APPID» — APPID.

B noanyHkte «WUcx. noToku» copepxutcsa cnucok o6 wmcxogawmx GOOSE
NOTOKOB. [1na KaXgoro noToka MMeeTCs NOAMEHHO:

— «CraTtyc nepegaum» - cTaTyc nepegaym notoka:

e «Pabota» — pexum pabotbl noTtoka (BapuaHTbl: «BknioveHo»,
«OTKNIOYEHO®);

e «Cumynsauma» — coctoaHune pnara cumynauum (BapmanTbl: «a», «HeT»);
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o «TecTnpoBaHue» — COCTOAHME dhiara TecTa (BapuaHnTbl: «[a», «HeT»);
o «CyeTy. N3M.» — KONMMYECTBO U3MEHEHNI JAaHHbIX NOTOKA;
e «CyeTy. peTp.» — KONMMYECTBO pPETPaHCNSAUMA [aHHbIX MOTOKa nocne
nocrneaHero U3MeHeHus.
— «CBepeHnA» — cBeOEHUS O NOTOKE:
e «GOID» — ngeHTnukaTop;
e «ConfRev» — peBun3uns KoHUrypauuu;
e «DstAddress» — MAC-agpec Ha3Ha4yeHus;
e «APPID» — APPID;
e «VLANID» — VLANID.
B nyHkTe «HacTpomku» cogepxatcsa HaAcTpoOMKM napamMeTpoB MNpoToKosia
MO3K 61850:
— «O6wme» — nogmeHto ¢ nyHktamn «Pabota», «Pabota GOOSE» n «3anucb
niora», B KOTOPbIX MOXXHO BKITHOYUTL UM OTKITHOYUTL COOTBETCTBYIOLLYIO (DYHKUMIO;
— «[porp. mogenb yct.» — 3arpy3ka mogenn MOK 61850 B TepmuHan c
USB-Hakonutens;
— «Ckavyatb Mogenb yCT.» — Bbirpyska mogenu MOK 61850 ns tepmuHana Ha
USB-HakonuTtensb;
— «CkavaTtb nor» — ckauumBaHue nora paboTbl npotokona MO3K 61850 wu3
TepMunHana Ha USB-Hakonutens.
B nyHkTe «CBepeHus o NMO» cogepxuntcs nHpopmaumsa o Bepcumn nporpamMmmMHoOm
peanusauun mogyna M3OK-61850.
3.3.4.11.5 Modbus-TCP
HacTtpoiika napameTpoB npoTtokona Modbus-TCP:
— «PaboTta» — BkntodYeHne unum oTknodeHne npotokona Modbus-TCP (BapuaHTbi:
«BkntoyeHo», «BbIknoYeHo»);
— «[MopT» — HOMep ip-nopTa, NO KoTopoMmy Oymetr paboTaTb MPOTOKON
(ctangapTHOe 3HayeHue: 502);
— «lMogkn. KMWeHTOB» — KONMWYECTBO MOAKIIOYEHHbIX KIMEHTOB B [aHHbIN
MOMEHT, NCNONb3yeTcs ANa ANarHoCTUKN.
3.3.4.11.6 GPS
MeHio «GPS» npegHasHayeHo Ons NPOBEPKU U HACTPOMKU CUHXPOHWU3auUn OT
ncTovHuka TouHoro Bpemenn GPS/IMIOHACC.

MyHKT «CocTosiHMe» nNpeaHasHayveH Ansi NPOBEePKMN UCTOYHMKA TOYHOTO BpeMEeHM
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GPS/TMOHACC.

XARI55:23 [OK 1
L. PPS=08: 338 25
CT.PFS=ToMHD
Ow. PPS=4
Cr.GPE=18
Cr.GLH=11

B nepBon cTpoke BbLIBOOUTCA WHGOpMaUMA O BpeMeHu, nosiydaemMasa no
npotokony NMEA. B cny4yae, ecrnv npuem NMEA oTkrno4eH B ycTaBkax, B NepBON CTPOKe
BbiBOAnUTCA ctatyc «NMEA oTkntodeHo». [lata n Bpema npuHumarotca naketamm RMC
n/vnn ZDA. ECnn HM OaMH 13 3TUX NakeToB He npuxoauT, BbiBoauTca «00:00:00 [---]».
CnyTHWKOBbLIA MPUEMHUK 3anofnHAeT AaTy M BpeMs B NakeTax He3aBMCUMO OT TOro
CYHXPOHM3MPOBArncs OH Co cnyTHUKamu unu Het. B nakete RMC ecTb nHgopmaums o
TOM, MNONYYMI NN NPUEMHUK Bpemsi CO ChnyTHUKa unu Het. B nakete ZDA Takou
nHopmauun Het. Ona naketa RMC Bpemsa JononHseTca cTaTyCcoM B KBagpaTHbIX
ckobkax: «[OK ]» unn «[ERR]» [Ona naketa ZDA B kBagpaTHbiX CKOOGKax BbIBOAMTCSA
Ha3BaHune naketa: «08:55:23 [ZDA]». MNakeTbl OOMKHbI NPUXOOUTb KaXKayk CeKyHay,
NoO3TOMY M BpeMsd Ha Aucnriee A0SMKHO OBHOBNATLCA execekyHAHo. Ecnn B TeyeHun 5
CeKyH[ He ByayT NpuxoauTh NakeTbl CO BpEMEHEM, TO B CTaTyce npuemMa naketos byaer
npoyepk: «[---]», a noka3aHna BpemeHn ByayT COOTBETCTBOBATb NOCHEeAHEMY MPUHATOMY
nakery.

Bo BTOpon cTpoke BbIBOAUTCS CHETUYMK MMMYNbCOB, NOSTy4eHHbIX No Bxoay PPS, B
dopmaTte BpemeHu: Y4:MM:CC. B HayanbHoe 3Ha4yeHne cyeTuyMK cbpacbiBaeTcsi npu
BKIMIOYEHUN TepMuHana wnu AnuTenbHbIM HaxaTtnem «P» Ha [JaHHOW CTpoKe.
YBenuyeHne cyeTymka npon3BoanTCsa B GOHOBOM peXUME, HE3aBUCMMO OT BXOAa B TECT.

McTtouHnk  ToyHOro  BpemeHn  «bpecnep THCC-01»  nepepaetr B
crneumnanmampoBaHHbIX naketax umHdopmauuio o curHane 1PPS. «C1.PPS» — cratyc
PPS, moxeT 6bITb «ToyHO» Unu «He To4Ho». «Ow.PPS» - TouHocTb curHana PPS B Hc
(HaHOCeKyHAbI).

KonnyectBo Bugumbix cnytHukoB GPS u TTIOHACC BbiBOOATCS B CTpOKax
«Cn.GPS=» n «Cn.GLN=».

lMocnegHue 4YeTblpe CTPOKM MOryT coaepxatb cratyc «HemsBecTtHo» (ecnu
NakeTbl HW pasy He NPUXOoAunn) unu craTyc «YcTapeno» (ecnu nakeTbl nepecranu
npuxoanTb 6ornee yem 5 cekyHp).

B nyHkTe «HacTponkn» JOCTynHbI cneayrowme noanyHKTbI:

— «NMEA» — BKINtOYEHNE WM OTKIKOYEHWE CUMHXPOHM3auMM Mo  NPOTOKONy

NMEA-0183 (ncnonb3yeTcs Ansi CUHXPOHU3ALUUKN C TOYHOCTBIO A0 1 C);
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— «1PPS» — BKIOYEHNE MNKU OTKNIOYEHWE CUHXPOHU3auuu OT umnynsca 1PPS
(Mcnonb3yeTca Ans CMHXPOHMU3aUMK C TOYHOCTBIO 40 1 MC);

— «1PPS ®poHT» —BblbOp poHTa curHana 1PPS, wucnonb3yemoro Aans
CMHXPOHM3aLUMM BpEMEHN TEPMUHANa (BapuaHTbl: «Bocxoaawminy, «Huexogawmmny).

3.3.4.11.7 PTP

MeHio «PTP» npefHasHayeHO AN NMPOBEPKU U HACTPOMKM CUHXPOHU3aUUU OT
MCTOYHMKOB TOYHOro BpemeHu no npotokony PTP (IEEE 1588v2).

MeHto cogepxuT nyHKTbl: «CBegeHus», «<UHMd. o yacax» n «HacTponkn».

B nyHkTe «CBeaeHuA» OOCTYNHbI cnefyowmne NoanyHKTb:

— «CTtaTyc» — nokasbIBaeT TeKyLmun ctatyc paboTbl npoTtokona PTP. Bo3aMoXxHble
BapuaHTbl:

e «He noppepx.» — NPOTOKOS HE NOAAEPXKMBAETCA YCTPONCTBOM;

o «MHMUManu3auma» — BbINOMNHAETCA MHMLMAnNM3aunsa NpoToKona;

e «Cbomn» — cbon paboTbl NPOTOKONA;

o «OTKNOYEHO» — paboTa NPOTOKONA OTKIOYEHA;

o «OxmnaaHuwe» — OXXngaeTcsa NpuemM BpeMeHu;

o «[lMepepaya BpeM.» — BbINONHAETCA Nepegava BpeMeHu;

e «OcTtaHoBneH» — paboTa NPOTOKOSIa B NAaCCUBHOM pexnme (6e3 nepenaydn
N Nnpuema BpeMEHMN);

o «[lpuem BpeM.» — BbINOSHAETCH NPUEM BPEMEHMN;

— «JonycT. cuHxp.» — dnar 4onyCTUMOCTU CUHXPOHU3AUNN (TEKYLLIMIN NCTOYHUK
BPEMEHWN yOOBMEeTBOPSAET BblOpaHHbIM  TpeboBaHMSAM TOYHOCTU  CUMHXPOHM3ALMN)
(BapuaHTbl: «da», «HeT»);

— «Pexum pgpanBepa» — OTOOpaxaeT B KakoM pexunme paboTaeT ceTeBou
Apaneep npoTtokona PTP. Bo3amMoXxHble BapuaHTbI:

o «[porpaMMHBbINY» — BblYMCIEHME 3a4epXKeK NPOUCXOOUT UCXOOA N3 METOK
BpeMEeHW, MPOCTaBMIEHHbIX NPOrpaMMHbIM METOAOM Ha YPOBHE CETEBOIO
apaneepa;

e «AnnapaTHbIA» — BblYUCINEHNE 3aepPXKeK NPOUCXOOQUT MCXOAA U3 METOK
BpeMEHU, NPOCTaBIIEHHbIX annapaTHO-CETEBLIM MUKPOKOHTPOSISIEPOM.

— «3apepxkKa kaHana (HC)» — Npu NpMemMe BpeEMEHM NoKa3biBaeT B HAHOCEKYHOAX
TEKYLLYIO BbIYUCIIEHHYIO 3a4€epXXKy B KaHane cBA3w (anga pexuma pabotel end-to-end —
3afepKka OT WUCTOYHMKa OO0 NpUeMHuKa, ONs pexuma peer-to-peer- 3agepxka oT

NpUeMHKUKa o bnvkaniero yCTpomucTaa);
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— «CwmeW,. ucTou. (HC)» — Npu nNpueme BpeMeHW MNokKasblBaeT B HAaHOCEKyHOaX
CMeLLEHNE BPEMEHN UCTOYHMKA OT NMPUEMHUKA;

— «Kon. koppek.» — npu npueme BpeMeHWN NokasbiBaeT KONUMYEeCTBO NOACTPOEK
BHYTPEHHMX YacOB MeHee OIHOW CeKyHAbl (C Havana CUMHXpPOHU3aumm);

— «Kon. npbipKKOB» — Npy nNpuemMe BpeMeHU NoKasblBaeT KONIMYECTBO NOACTPOEK
BHYTPEHHMX YacoB 6onee ogHON cekyHAbl (C Ha4Yana CUHXpPoHU3aLuuK);

— «lMocn. war. noacTtp.» — oOTOOpaxaeT nocrnegHee 3HavyeHue LaroBou
NOACTPOMKN (OOUHOYHAA MIHOBEHHAs KOpPEeKLNs) BHYTPEHHUX YaCoB;

— «Tek. npoa. noacTp.» — oTobpaxaeT TeKyllee 3Ha4YeHUe NPOAOIKUTENBHOWM
NOACTPOMKN (BbINONHAETCS NOCTOAHHO Ha MPOTSXEHUU KaXXOOoW CeKyHAbl, paBHOMEPHO
pacnpegeneHHasa Ha BCeM yyYacTKe NoACTPOMKM) BHYTPEHHMX YaCOoB.

B nyHkTte «UH. 0 yacax» nokaszaHa MHGOpMaLNA O UCMNONb3yeMbIX B AaHHbIV
MOMEHT Yacax. [1na BeayLiero ycTponctaa a1o MHdopmaums 0 CO6CTBEHHbIX Yacax, AN
BEAOMOro — 0 Yacax UCTOYHMKA. [LoCTynHbI cnefyowme noanyHKTbI:

— «ID vyacoB» — nageHTudumkatop Yacos (clockldentity);

— «Knacc» — knacc 4acos (clockClass);

— «To4HOCTb» — TOMHOCTb Yacos (clockAccuracy);

— «[MpuoputeT 1» — NnepsbI NpuopuTeT Yacos (priority1);

— «[MpuoputeT 2» — BTOPOWN NPUOPUTET YacoB (priority2);

— «McTOYHUK BpeM.» — UICTOYHUK BpeMeHn YyacoB (timeSource);

— «ID nopTa» — HOMep nopTa ycTponctea-4yacos (numberPorts).

B nyHkTe «HacTponku» npeacraBneHbl OCHOBHbIE HACTPOWMKM paboTbl MpOTOKOMNA
PTP. [locTynHbl criegyoLwime noanyHKTbI:

— «Pabota» — BKIOYEHWE wunM OTKMAYEeHWe npoTokona PTP  (BapuaHThl:
«BkntoveHo», «BbIKIO4eHO»);

— «®yHKUMA YacoB» — QYyHKUMA paboTbl YacoB YCTpoOWCTBa (BapuaHTbl:
«Begywme» - nepegava BpemeHu, «Begomblie» - npuemMm BpemMeHn);

— «Homep pomeHa» — Homep uMcnonb3yemoro AoMeHa 4acoB (BapuaHTtbl: 0 —
AOMeH Mo ymonyaHuo, 1-3 — anbTepHaTUBHble OOMEHbl, 4-127 — nonb3oBaTeribckue
AOMEHbI);

— «[lMopT OCHOBHOM» — OCHOBHOW NOpPT paboTbl nNpotokona PTP (BapuaHTbl:
«Eth1», «Eth2», «Eth3», «Eth4»);

— «[lMopT pe3epBHbLIN» — pe3epBHbIV NOPT paboTbl npoTokona PTP, ncnonb3yetcs

€Cnn OCHOBHOW HedocTyrneH (BapuaHTbl: «HeT», «Eth1», «Eth2», «Eth3», «Eth4»);
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— «TpaHcn. yp-Hb» — TPaHCNOPTHbLIA YpoBEeHb paboTbl MPOTOKONa (BapuaHTbl:
«IPvéd», «|IEEE-802.3»);

— «M3M. 3apepXKKM» — MEXaAHN3M U3MEPEHUS 3a0epPXKU (BapuaHTbl: «E2E» - end-
to-end, «P2P» - peer-to-peer);

— «Pexum nepepaun» — pexuMm nepedadn MeTOK BpeMeHU (BapuaHTbl:
«[Byxwarosbii», « OQHOLLIArOBbLINY );

— «[lMpuoputet 1» — NnepBbIN NPUOPUTET YacoB (MCNOMb3yeTCs, ecrnv YCTPONCTBO
ABNSETCA BeayLUmM);

— «[MpuopuTteTt 2» — BTOpPON NpUOpPUTET HacoB (MCMONb3yeTCH, eCrn yCTPOMUCTBO
ABNSeTCA BeAyLUMM);

— «WHT-n aHOHca» — wuHTepBan (B CekyHAax) MOCbIIKM COObLLEHNA aHOoHca
(ncnonb3yeTcs, ecny YCTPOWCTBO ABMSIETCH BeQYLLUM);

— «WHT-n cnHX.» — nHTepBan (B cekyHAax) NOCbINKM COOBLLEHNSA CUHXPOHU3aLMN
(ncnonb3yeTcs, ecnv YCTPOMCTBO ABMSIETCHA BeQyLLUM);

— «WMHT-n 3an. 3agepx.» — nHTEpBan (B cekyHAax) Nocbifiku coobLueHns 3anpoca
3a0epXKkn (MCnonb3yeTcs, eCnNn YCTPONCTBO ABMSIETCA BEAYyLUMM);

— «PexXxunm noacTporku» — pexmm NOACTPOMKN YacoB. BO3MOXHbIE BapUaHTbI:

o «BbICTPBLINY — pexXuMMm MNOACTPOMKK, MPU KOTOPOM KaXAbl nNakeT
CUYHXPOHM3aLMN BbI3blBaeT Npouenypy KOppeKUMn CMeLLEeHUs BPEMEHU U
ANUTENBHOCTU CEeKyHAbl C PaKTUYECKM PACCUYUTAHHbBIM LLIAroMm;

o «MepneHHbINY» — peXXUM NOACTPOKNKN, NPU KOTOPOM Npouenypa KoOppeKLmm
CMELLEHNST BPEMEHW W AONUTENBHOCTU CEeKyHAbl MNPOUCXOAUT nocrne
HaKoOMMeHUss W aHanmMsa HECKOSIbKMX MaKeTOB CUMHXPOHM3aumm C
MaKCMManbHbIM Larom 1 MKc.

— «Jjon. norpewHoCcTb» — AOMYCTUMOE KONMYECTBO MUKPOCEKYHA, Ha KOTOpOe
BpeMsi TEpMUHaNa MoXeT CMECTUTLCSA B MEHbLUYHO UIN BONbLUYK CTOPOHY OTHOCUTENBHO

MCTOYHUKa BpPEMEHMN.

3.3.4.11.8 NTP

MeHto «NTP» npeaoHasHayeHO Ons NPOBEPKM U HACTPOMKN CUHXPOHM3AUUK OT
MCTOYHMKOB TOYHOro BpemeHu rno npotokony NTP/SNTP.

B nepson cTpoke nyHkTa «COCTOsIHME» BbIBOOUTCA BpeMs nocrneaHen
cvHXpoHM3aumm no npotokony NTP. Ecnu cuHXpoHusdaumm He 6binio, TO BbIBOAUTCS
«HenssecTHOY.

Bo BTOpoii CTpoke BLIBOAUTCS BpemMsi B MWUNIMCEKYHAAX, Ha KOTopoe
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CKOppEeKTMpoBanu 4Yacsl npu nocnegHen cuHxpoHusauun. MNpotokon NTP npeanonaraet
nonyyeHne MakCumManbHON TOYHOCTU TOMbKO MOCIe HECKOSTbKUX CUHXPOHU3aLUUNA.
«CepBep 1» n «CepBep 2» — 3TO NOAMEHIO, B KOTOPbIX MOXHO MOCMOTPETb

ip-agpeca cepBepoB U pe3ynbTaT ayTeHTUdUKauum.

St et

B nyHkTe «HacTponkmn» JOCTYNHbI cnegyowme nognyHKTb:

— «PabGoTta» — BKNoYeHNe WM OTKMOYEHNE CUHXPOHM3aUUM MO NPOTOKOSam
NTP/SNTP;

— «Appec cepB.1» — ip-agpec nepsoro cepsepa NTP/SNTP;

— «Wcn. cepB.2» — ucnone3osatb BTOpon cepBep NTP/SNTP, BapuaHTbl «ga»
UNN KHETY;

— «Appec cepB.2» — ip-agpec BToporo cepsepa NTP/SNTP;

— «MHTepBan onpoca» — MHTepBar onpoca CepBepoB B CEKyHAAX.

3.3.4.11.9 CnHxpoHM3aumna oT AUCKPETHOrO BXoaa

MeHio «CUMHXpP. AUCK.BX.» TMpeAHasHadYeHO [nns MNPOBEPKM W  HACTPOWKMK
CYHXPOHM3aLUnn OT OUCKPETHOro BXoAaa.

B nyHkTe «CocTosiHME» OOCTYMHbI crieaytoLmne noanyHKTb:

— «CTtaTyc» — TeKkyliee COCTOSIHME (PYHKUUW CUHXPOHM3aLUMM OT AUCKPETHOrO
BXO4a, BO3MOXHble 3HayeHusa «OTknoveHo» (OTKMYeHa QYHKUMS WNKM He 3ajaH
AUCKPEeTHbIN BXoA), «OxuaaHue» (pexuM BKITHOYEH, HO HET CUHXPOMMIYNbCOB) nnn «B
paboTe» (PEXMM BKIMHOYEH U €CTb CUHXPOMMMYIILCHI);

— «Cy. PPS» — BblBOOUTCSA cHeTUMK umnynscos PPS;

— «Cu. PPM» — BbIBOANTCA CYHETUMK MMMyNbCOB PPM.

B nyHkTe «HacTponku» SOCTynHbI crnegyowme NoAnyHKTbI:

— «PPS/PPM pexum» — HacTporka pexmma CUHXPOHM3aUUW OT AUCKPETHOro
BxoAa: «BbIkno4eHo» (HET CMHXPOHU3aUMM OT ANCKPETHOro Bxoaa), «PPS» (Mmnynsc no
ANCKPETHOMY BXOAY KaXAYH CEKYHAY, MO MMMNYbCy OOHYNATCSA B Yacax MUMNSNCEKYHAbI),
«PPM» (MMnynbC N0 ANCKPETHOMY BXOAY KaXOyl MWUHYTY, MO MMMySibCy OOHYnsAOTCS B
Yyacax ceKyHAbl 1 MUNMUCEKYHADI);

— «PPS/PPM pguck. BX.» — HOMeEp OUCKPETHOro BXoda, Ha KOTOpbIM nopaeTcs

CUHXpouMnynbe, 6o «HeT» ecnu He 3agaH BXoA;
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— «PPS/PPM front» — pabouynn poHT cuHXpoumMmnynbca, «Bocxoaswmny
(nepexon n3 «0» B «1») unn «Hucxogawmmny» (nepexoq ns «1» B «0»).

3.3.4.11.10 CnHXpOoHM3aLMNA YacoB

IMyHKT MeH «CHUHX.4acoB» CIYXWUT ANS HACTPOWKN CUHXPOHU3ALMM 4acoB
TepMuHana:

— «CocTosiHMe» — TeKyllee COCTOSIHME CUHXPOHM3ALMN 4acoB, COCTOUT U3 Tpex
nyHkToB: «CTaTyc» (BO3MOXHble BapuaHTbl: «He wuHuW.», «CuHXp. OTCYTCB.»,
«CMHXpPOHM3MPOBaAHHO» W «Yacbl HeucnpasHbl»), «[MOCA. MUCTOY. CUHXP.» (MCTOYHUK
BPEMEHMN, OT KOTOPOro Obina nocnegHas CUHXpoHusaumusa) u «llocn. cnHxp.» (Bpems
nocriegHen CUHXPOHU3aLUN»).

— «HacTtponka» — MeH, Nno3BonsLlee NPOCMOTPETb N U3MEHUTbL HACTPOWKM
CUMHXPOHM3aLMN:

o «[puop.cUHXp.» — 3aaHNe MUCTOYHUKOB CUMHXPOHMU3aAUMN C pasHbIMU
YPOBHAMM npuoputeTa (BapuaHTbl: «Bbicokun», «CpegHuny»; «Hwxe
cpegHero», «Huskumy»). [iNga kaxxgoro n3 ypoBHS MOXXHO BbIBpaTb MCTOYHUK
cuHxpoHmsaumn:  «Huyero», «M3IK-101», «MOBK-103», «MOK-104y,
«Pe3epB», «GPS», «SNTP», «PTP», «Modbus», «PPS/PPMy,
«SNTP+PPSy;

o «J[lonycT.oTKa3» — gonyctumasa AnNUTEenNbHOCTb  OTCYTCTBMS  curHana
CVYHXPOHM3aLUMM NS pasHbIX YPOBHEN NPUOPUTETA;

e «YacoBon nosicy — 4acoBOW MOSIC, B KOTOPOM HaxXoAWTCs TepmMuHan,
NCNoNb3yeTcs NPU CUHXPOHMU3aLMU OT UCTOYHNKA BCEMUPHOrO BPEMEHM.

3.3.4.12 Naponb

fJoctyn K  HacTpoMkam  TepMuHana no  nNaponi  3awuuwaer  oT
HEeCaHKLMOHNPOBAHHOIO U3MEHEHUS.

[Mepexon B pexum BBOAA Napons OCyLLeCTBNAETCH HaxaTnem krnasuwn «Beoay.
lMpun3Hakom nepexoda B pexum BBOAA SBMSETCA NOSIBIEHME CMMBOMA «_» Ha 3KpaHe n
BKMOYEHNE NOACBETKM Knasuw ¢ umppamu. C NOMOLLbIO KnaBuw HEODX04MMO BBECTU

KoQ.

.

Hac Troiik M
TertHHanN
MoTAEEEM
TecTr
CeAzE
#MNarFome

T St St

Ons noaTBepXXaeHmnda BBOOA Maposid WUCNONb3yeTCA HaXaTune Ha KraBully
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«BBopy. [1ns 6onblUMHCTBA AENCTBUI C NOATBEPXKAEHNEM Naponsa NpMMeHsieTcs Kog 76
— naposib A0CTyNa K CEPBUCHBbIM PYHKUMAM, MO3BOMSAOLWNM NMPON3BECTU U3MEHEHUS B
HacTponkax TepMunHana 6e3 61oKMPOBKN ero N3MepPUTESbHBIX OPraHoB.

Ecnu naponb BBedeH npaBuibHO, TO Ha Aucnnee nosBUTCA Haanucb «Bbl
MOXeTe MEeHATb YCTaBKuUl».

B npotuBHOM cnyyae nosiButcsa coobuieHne o6 oTkase B goctyne «HeBepHbIn
naponb!».

[nsa yactn pyHKUM (Hanpumep, TeCT BbIXOAHbIX pene) Heobxoamm BBOA Napons
66. Nocne BBOAA OaHHOro napons Ha Aucnree nosiBUTcA coobueHne «YCTaHOBMEH
Makc. ypoBeHb goctynal».

Ecnn pgaHHbIn KOO He BBeAEH, TO nNpu obpalleHnn K YHKUMAM, KOTopble
3anpeweHbl Npu He BbiBEAEHHOM W3 paboTbl TepMmuHane, Ha Aucnnee MnosIBUTCS
coobueHne «HeTt goctynal».

[lenctBme napons oTMeHsieTca Npu nepeBoge TepMuHana B OEXYPHbIN pexum
(3.3.2), npu 3aTOM BbIBOAUTCA COObLLEHNE «[lencTBME NapOsiA OTMEHEHO!».

BBecTu naponb MOXHO HaxX04ACb BO MHOMMX NMYHKTaX MEHH0, ANTENbHO HaXaBs Ha

KraBuly «D,OCTyH», nocrie 4yero Ha gucririee OTO6pa3I/ITCFI Haanuchb.

#B rnapHoe MeHW
BEecTH maromk >

BbibpaTb NyHKT «BBecTn naponby, HaxaTb Ha Knaeuwly « P », BBECTU Naposib n
noaTBepanTb ero knasuwen «Beoay. Ha ancnnee aomkHO nosiBUTLCA coobLueHne «Bbl
MOXeTe MEeHATb YCTaBKU!».

[ns oTMeHbl paHee BBEOEHHOIo Napornsi HY)KHO OSIMTENbHO HaXaTb Ha KnaBuwly

«D,OCTyn», nocrie 4yero Ha gucrree 0T06pa3I/ITC$I Haanucb:

»B rnapHoe HMeHd
JaWHTa NaFoneH

BbibpaTb nyHKT «3awmuTa naposieM» 1 HaxaTb Ha knasuwy «»». Ha gucnnee

oTobpasntcs Hagnucob «[encTBue Napons OTMEHEHOo!».
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3.3.5 U3ameHeHMe 3Ha4YeHN napamMeTpoB yCTaBOK

B TepmuHanax npegycMoTpeHa  BO3MOXHOCTb  W3MEHEHUS  HEeKOTOpbIX
napaMmeTpoB W YCTaBOK YCTPOWCTBA 4Yepe3 BCTPOEHHbIN WHTepdEeNc (MeHto).
PenaktvpoBaHne 3HayeHUr OOCTYMHbIX AN U3MEHEHUS napaMeTpoB paspeluaeTtcs
TONbKO nocne Beoga napons (3.3.4.12).

Ana penakTMpoBaHMS HYXXHO C MOMOLLbIO KMaBwull ynpasfeHust BblbpaTb
Tpebyembli NapameTp U HaxaTb knasuwy «Beoay. [NpusHakoMm nepexoga B pexum
penakTMpoBaHUA ABMASETCS NOSIBNIEHNE 3HAKa «_» N BKIOYEHNEe NOACBETKM KNnaBuLL.

CywectByeT 2 Tuna pefakTupyeMblX MapameTpoB: YMCIOBblE M MapameTpbl-

CMUNCKMN.

PepakTvpoBaHue YMcnoBbIX NapaMeTpoB OCYLLECTBIISETCS crieayroLmm obpasom:

wlaa. 1= C nomowpbl KnaeBvw  nocregoBaTenibHO  BBOAATCS
Ib»1=13. 23R
Ic.1=15.170 Tpe6yeMb|e CUMBOIblI. 3Hak « » nepemMeLllaeTcd
318=13.21R
E.;-'_"Eiliégl:l aBToOMaTun4eCkn nocrie BBoga o4epegHoro cmMmBeona.
b= L]
Ib.2=11.38

Pe,El,aKTVIpOBaHI/Ie napamMeTpa-Crnncka oCyLleCTBIAEeTCAd crneayowmnm o6pa30M:

EoTokom C nomowbk knaBuw «A», «V¥» BblOupaetcs
Mak-161
o HeobxoamMmoe 3Ha4eHwue.
19206
HeTKOCTE
HeTK oo TR
HMFoToKom C nomowpbto knaBvw  «d», «P» Bblbupaetcs
> MAK-181 *
s HeobxoamMmoe 3Ha4eHwue.
19206
HeTKOCTE
HeTK oo TR

[ns Bbixoga U3 pexuma peaakTupoBaHuss 6e3 COXpaHEeHUs BHECEHHbIX
M3MeHeHMn Ha nwboM 3Tane pedaKkTMpoBaHMS HeobXoAMMO HaxaTb KraBully
«OTMeHay». [Ins NoATBEpPXKAEHWS BBEAEHHOIO 3Ha4YeHUs1 — HaxkaTb knasuwy «BBogy.

[ns BCTYNNeHUs1 UAMEHEHU B CUMY HEOBXOAMMO COXPaHUTb YCTaBKM, HaXXumasi

KrnaBuly « «4» [0 BbIXO4a 13 rnaBHOro MeHt. Ha JKpaHe NoAaABUTCA cooOLLeHue:
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CoxFaHTE
YCTAEK MY

HaxaTb Ha knaeuwy «BBog». TepmuHan npovs3BeneT COXpaHEHUE YCTaBOK U
nepesarpysuTcsi, Nocrne 4ero Ha 3KkpaHe MosiBUTCS cooblleHne «YCTaBKU yChnelHo

COXpaHeHbl!».

3.3.6 O6HOBNEHNe NporpamMmMHOro obecnevyeHusi TepMmHana

Bce unsmeHsiemoe nporpammHoe obecneyeHwe TepmuHana Aenutca Ha ABa
NporpaMMHbIX MoAyns: COBCTBEHHO MCMONHAEMbI Moayrb pe3unaeHTHoro MO u dann
YyCTaBOK.

O6HoBNeHNe nporpaMmMHOro obecrnedyeHusi TepMumHana MOXHO OCYLLECTBUTb
ABYMS cnocobamu:

— C nomoubto BHeWwHero USB-Hocutens (gannosble cuctembl FAT16 n FAT32);

— C NOMOLLbIO BHELLHEN NporpamMMbl CEpBUCHOro obcnyxmnsaHus BrsUSB.

BHUMAHMUE! O6HoBneHue MO npons3BogUTCA TONBLKO NOCKIe COrfiacoBaHUA C
npeanpusaTMem-usrotoutenem. NMpu nonbiTkax nsmeHeHus MO
TepMuHana ©6e3 p[aHHOro corfacoBaHusi, npegnpuaTHe-
M3roToBUTENb 3a NOCNEeACTBUA OTBETCTBEHHOCTU He HecerT.

Onsa obHoBneHus MO TepmuHana HeobGxoAUMMO Hanuume kaTanora (nanku)
BRESLER B kopHeBol anpektopun Ha BHewHem USB-Hakonutene. B gaHHOM kaTanore
AO0SPKeH pacnonaratbes hann peangeHtHoro MNMO. Nmsa danna go sBepcum 1.5 3arpysynka
— firmware.brs, HauynHasa ¢ Bepcumn 1.6 3arpysynka — NPOU3BOSILHOE, C pacLUMpEHNEM
*.brs (gnvHa nvenn danna, BKNOYAa TOYKY U pacLUMpeHne, He OOIMKHa npeBbiwaTtb 15
CMMBOJIOB).

Ana obHoBneHna MO HeobxoaMMO BBECTW Napofb JOCTyna 4epe3 MeHK
«Maponb» (3.3.4.12). B meHo «TepmuHan» (3.3.4.8) BblOpaTb NYHKT «3arpy3uvymk»
(3.3.4.8.5) KpaTKOBPEMEHHbBIM HaXXaTUeM Knasuwn « P ». [lepenTn B pexum 3arpysdmka

HaxxaTuem knasuwn «Beogy.
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FacH. cHrHane=&d MeFedTH B MEHH
M $aina=:2 ZAMFYEHME ST
FRArFYEHME
MFore. YoTaEoK
CkaqaTe 9cT—KM
AnNnarFaTHeE aor

T Tt T T

Mpu o6HoBReHunn MO TepMmmnHana pekoMeHayeTcs Npom3BecTn hopmMaTMpoBaHme
BHYTPEHHEN NaMSATU TepMUHana, KOTOpoe OCYLLeCTBNSeTCs MNOCPEeACTBOM MyHKTa

«®opmart. auck» (3.3.9.3).

BHUMAHUE! NMpn dopmatMpoBaHMn Bce ocuUUNNOrpaMMbl U KypHanbl
cobbiTn OyayT OGe3Bo3BpaTHO yaaneHbl. PekomeHayeTcs
npeaBapuTeNibHO CKOMUPOBaTb OCLMIINOrpaMMbl U XKypHanbl
coObITUM Ha BHewHun USB-HakonuTens (3.3.4.4.3).

Ecnn TepmmHan wumeeT noggepxky npotokona MOK 61850, Heobxoammo
ybeomTbcsa, 4TO CyLIecTBYeT Konua [feucTBylowero awnna mogenn TepMuHana
MOK 61850 c pacwumpeHnem *.cid (annHa nmeHun anna, BKNoYasa TOUKY 1 paclunpeHue,
He p[orkHa npesBblwaTtb 15 cumBonoB). Mogenb MOXHO ckonupoBaTb Ha
USB-Hakonutesnb Yyepe3 meHio CBA3b/MIK 61850/HacTtponku/CkavyaTtb mogenb ycT.
(3.3.4.11.4), chann coxpanutca B nanky BRESLER, umsa ¢danna BreslerNNN.cid, rae
NNN — Homep TepmuHana.

[anee B MeHI0 «3arpy3umk» HyXHO BblOpaTb NyHKT «O6HoBReHue NMNO», HaxaTb
Ha Knasuwy « P ». Ha akpaHe oTobpaxaeTcst cnMcok ¢hannos ¢ pacwmpeHuem *.brs. C
nomMoLLbio knaBvw « A» U « ¥» BblOpaTe Heobxoammbin dann. MNMoaTeepanTb BbIGOP

ANUTENbHbLIM HaXXaTUeM Knasuin « P » U JOXOaTbCA 3aBepLUeHns oOHOBNEHNA.

BHUMAHUE! 3AMNPELWLAETCA B npouecce o6HoBneHusa [MO wu3BnekaTtb
USB-HakonuTenb A0 BbiBOAAa Ha AuCnNen TepMuHana
COOTBETCTBYHOLLEro coobLieHus o 3aBepLueHnm obHoBneHus lMoO.

Mocne 3aBeplleHns 06HOBNEHUS TepMUHanN BbiBeAET Ha gucnnen cooblieHne o
cTatyce onepauun. BoamoxHbie coobueHns npu obHoBneHuu INO:

— «YcnewHo» — 10 ycnewHo 06HOBMEHO;

— «®ann noBpexaeH» — cann, pacnonoXeHHbI Ha HakonuTene, He sIBNsieTcA
dannom obHoBneHus MO, nnbo ann noBpexaeH;

— «Het aucka» — oTcyTcTBYET BHelwHU USB-Hakonutens;
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— «®C noBpexageHa» — dannoBas cuctema noBpexaeHa unuv otnnyaeTcs oT
apxutektypbl FAT;

— «Het pab. nankn» — otcytcTByeT nanka BRESLER B KopHEBOW ANpEKTOPMM Ha
BHewwHeM USB-HakonuTtene;

— «Het brs-cpannoB» — oTcyTCcTBYET (pavn C pacumpeHnem *.brs B nanke
BRESLER B kopHeBon gupektopun Ha BHewHem USB-HakonuTene.

Mocne ycnewHoro 3aBepLueHUs OBHOBNEHUS HeobxoouMMO MNpPOM3BECTM CTapT
pesngeHTHoro O TepmuHana. [Ons 9TOro AnMTENbHbIM HaXaTuem KnaBuwn « P »

BblOpaTb NYHKT «CTapT cuctembly. TepmumHan nepesarpysmtcs ¢ 06HoBneHHbIM [10.

DEHoE meHMe [0 >
*CTaFT CHOTEHE

PoOFMAT. AMCES >
TerHHHanN >

Mpumep obHoBneHus MO TepmuHana nogpobHo onucaH B npunoxeHun K

(npumep 1).

3.3.7 O6HoBNeHue danna yctaBok

Bce un3ameHsiemoe nporpammHoe obecnedeHne TepmuHana nenutcd Ha ABa
NporpaMMHbIX MOAyNsA: COBCTBEHHO MCMONHAEMbI Moayrb pe3unaeHTHoro MO u dann
yCTaBOK.

O6HoBneHne (panna ycTaBOK TepMMHaNa MOXHO OCYLWECTBUTb TpeEMS
cnocobamu:

— C nomoubto BHeLWwHero USB-Hocutens (gannosble cuctembl FAT16 n FAT32);

— C NOMOLLbIO BHELLHEN NpOorpamMMbl CEPBUCHOro obcnyxmnsaHusa BrsUSB;

— MO NnokanbHOWN CETHU.

NMpumeyaHue. O6HoBneHne danna yctaBok No NoKanbHOW CETU BO3MOXHO TOSbKO
npu npeaBapuTeNnbHO MNPOU3BEOEHHOMW HACTpOMKe MapameTpoB
TepMuHana.

[na obHoBNeHMss hanna ycTaBOK TepMuHana ¢ nomMouibio BHewHero USB-
HakonuTens Heobxoanmo Hannyue katanora (nankn) BRESLER B kopHeBoOW anpektopumn
Ha BHewHeMm USB-HakonuTene. B gaHHOM kaTanore OOMMKEH pacnonaraTbCs awnn

YyCTaBOK C paclumpeHunem *.bin (annHa nmexu darna, BKYas TOYKY U paclumpeHue, He
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[AOIMKHa npeBbiwaTtb 15 cMMBOMOB).

lMocne noakntoyeHns BHewHero USB-HakonuTens K pasbemy Ha NULEBON NaHenu
TepMUHanNa HeobxoaMMO NepPenTn B OCHOBHOE MeHIo TepMmuHana (3.3.4). O6HoBneHne
¢rarna ycTaBoK AOCTYMNHO nocre Beoga napons (3.3.4.12).

[na obHoBneHus danna ycraBok TepMmHana ¢ BHewHero USB-Hakonutens
HeobGxoauMo Bocrnosnb3oBaTbCss  NyHKTOM  «[Mporp. yctaBok» (3.3.4.8.6) MeH0
«TepmuHan» (3.3.4.8), HaxaB KknaBuwly «P», Mocne 4ero MOsIBUTCA 3anpoc Ha
noaTeepxaeHne «OGHOBUTb YCT-KU?».

Ecnn Ha 3TOT MOMeHT BHewHun USB-Hakonutens He noakntoyeH k nopty USB
TepMuHana, Ha gucnnee 6yaet BbiBeAeHO coobuleHe «HeT BHeLWHero Auckay.

Ecnn BHewHnn USB-HakonuTenb yctaHoBneH B nopt USB TepmuHana, nocne
noaTBepXxaeHns obHOBEHUsI Ha 3KpaHe OyaeT npuBedeH CNUCOK (bannoB YCTaBOK,
HangeHHbIX Ha HakonuTene B aupektopun BRESLER. Bbibop HyXHOro dpanna yctaBok
OCYLLIECTBNSAETCA KNaBuwamMm ynpaBneHns « A», « ¥» 1 NnoaTBepxaaeTcs AnUTeNbHbIM
HaXkaTnem Knasum « P », NOCMe Yero HayHeTCca NporpaMMupoBaHme YCTaBOK.

lMocne ycnewHoro nporpaMmmMmpoBaHns TepMUHan nepesarpysmTcs.

[Mocne nepesarpys3ky TepMUHaN HayYHeT UCMNOJSIb30BaTb 3arpy)XeHHble YCTaBKM,

npm aTOM cBeTognoa «["OTOBHOCTb» OOMKEH ropeTb pOBHbIM CBETOM.

3.3.8Pabota ¢ ocuunnorpachom aBapuUMHbLIX COOLITUN

TepMUHana

Bce wucnonHeHus TepmuHanoB cepun  «bpecnep-0107» obecneunBatoT
ocuunnorpagupoBaHMe M XpaHeHMe aBapUMHbIX MNPOLEeccOB B BuAe ULUGPOBbLIX
ocuunnorpaMmm.

3anucaHHble OCUMNIIorpaMMbl COXPaHSAOTCA B 9HEProHe3aBMCUMOMW MaMSATU
TepMUHanNa, oO6beM KOTOPOM MO3BOSISET XpPaHUTb BOMbLIOE KONMUYECTBO 3anmcaHHbIX
ocuunnorpaMmm  (Npy  BbICTaBMIEHHbIX  CTaHAAPTHbIX  3aBOACKMX  HaCTpomkax
rapaHTupyeTca xpaHeHue He meHee 50 ocuunnorpamm, TOYHOE YMUCAO 3aBUCUT OT
KOHoMrypaumm annapaTtHOW 4acTu yCTPOMCTBa M NapaMeTpoB ocuunnorpadpuposaHmnd
(3.3.4.7.1)).

EovHnua  3anucm  (pann) coctouT w3  NpegaBapurHOro, aBapuMHOIO U
nocrieaBapumnHoOro Pexmmos.

MapameTpbl ocuunnorpadupoBaHna asapuMHOro ocuunnorpada  sBnalTCA

HacTpaMBaeMbiMM W 3a4alTCsi C  MOMOLWbIO BHelWHer nporpaMmmbl  TranSet
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(BPCH.00004-01 34 01 «[llporpammHoe ob6ecnedeHne TranSet»), nocrtaBnsemoun
COBMECTHO C TepMuHarnom, nmbo yepes meHto «Ocumnnorpad» (3.3.4.7.1).

[JnuTtenbHOCTb 3anucu:

— [o0aBapurHOro pexuma: ot 0,1 po 0,5 ¢ (3Ha4YeHme 3aBOLCKMNX HACTPOEK —
0,1c);

— aBapunHoro pexuma: ot 10,0 go 50,0 ¢ (3HayeHMe 3aBOACKMX HACTpPOEK —
10,0 c);

— nocneasapunHoro pexuma: ot 0 go 0,5 ¢ (3HayeHne 3aBOACKMX HACTpoekK —
0,1c).

Kaxpgass 3anucb conpoBoOXaaeTca WMHGopmaumen O Jarte, BpeMEHM Mycka W
npuynHe. MakcMmanbHO BO3MOXHas HernpepbiBHas MPOAOIDKUTENBHOCTL  3anucu
3aBUCUT OT KONMYECTBA PErNCTPUPYEMbIX CUTHASIOB, KOTOPbLIE, B CBOO 04Yepeab, 3aBUCAT
OT PYHKUMOHANBHOrO Ha3Ha4YeHus TepMuHana.

B TepmuHane 3anoxeHa BO3MOXHOCTb (pukcauunu:

— BCeX (pm3MYeCcKMX aHanoroBblX U OUCKPETHbLIX BXOOHbLIX CUrHArOB;

— curHanoB cpabaTtbiBaHUS BCEX U3MEPUTENBbHbLIX OPraHoB TEpMUHAna;

— BCeX BHYTPEHHUX NIOrMYeCKNX CUrHarnos.

[MpocmoTp, NevyaTb U aHanM3 ocuunnorpamMmm u3 cganna ocywectsensetcs Ha MK ¢
nomoLbio cneymansHon nporpammbl WinBres (BPCH.00002-01 34 01 «[lporpammHoe
obecnedveHne WinBres»), BxoasiLLen B KOMMNEKT NOCTaBKU.

Myck ocumnnorpacha no nbomy 13 curHanos o cpabaTbiBaHUN U3MEPUTENbHbLIX
OpraHoB TepMuHana, no BXO4HOMY OUCKPETHOMY CUrHany unm no nobomy BHyTPEHHEMY
NornyeckoMy CuUrHarny ocyulecTBnsieTcs ABymsi criocobamu: npu MOsiBEHUU unu
nponagaHnn Norn4yeckoro curHana (3agaeTcsi nonb3oBaTtenem).

3agepka BpeMeHW Mycka 3anvcu OCuMforpaMmbl OT Hayana aBapUMHOro
npovecca coctaenseTt He 6onee 10 mc.

CurHanoB nycka ocuunnorpacga MoxeT OblTb HECKONbKO, OO6beAUHEHHbIX MO
noruke «WMNM». MpocMOTpeTb CUrHambl Mycka MOXHO B MeEHK «YCTaBKU», MYHKT
«CurHanbl nycka» (3.3.4.9).

Ecnu curHan, Bel3aBaBLUMiA NycK ocuunnorpada, coxpaHaeTcs AnuTernbHoe BpeMs
(monbwe, 4em 3agjaHHOe Bpems B (pavne ycTaBoK), TO 3anucb nNpekpawiaeTcs —
cpabaTbiBaeT 6rOKMpOBKa OT ANIMTENBHOro nycka. briokmpoBka oT ANUTENbHOro nycka
aBTOMaTUYECKN BbIBOAMT M3 paboThbl TOMbKO ANUTENBHO cpaboTaHHbIN NYyCKOBOW OpraH
N ecnn ycrioBusa nycka CoOXpaHsalTCs, TO 3anMcb NpoAoIKaeTcs, HO He Bonee BpeMeHu

6J'IOKVIpOBKVI OT ANNTENBbHOIO Nnycka.
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3.3.9 PaboTa c 3arpy34ynkom

«3arpy34yumk» — HemameHsiemass 4vactb [10 TepmmHana. Ero ocHoBHoOe
Ha3HayeHne — MNOBbIWEHME HaOeXHOCTM paboTbl ycTponcTBa. [lpu noBpexaeHwun
pesngeHTHoro MO Hanuume 3arpys3yvka No3BOnseT ANarHOCTUPOBaTb NPUYMHY cbosi n

BOCCTaAHOBWUTb MOJIHOLIEHHOE (pYHKLIMOHMPOBaHME TEpMUHAna.

BHUMAHUE! Ecnu o6opynoBaHune HaxoauTcs B paboTe, TO nepen cepBUCHOM
paboton c 3arpy3uMkom obsizaTesNibHbIM YCIOBUEM SIBNSETCA
BbIBOA4 YCTPOMCTBA M3 paboTbl C pa3MbikaHMeM Lenewn
ynpaBneHus.

B MeHIo «3arpy34mk» MOXHO nepenTn ABymMs cnocobamu:

— NpW BKINOYEHUN TEPMUHanNa;

— 4yepes MeHIo TepMuHana.

[nsa Bxoga B nporpammMmy «3arpy34vmk» npu BKITOYEHUN TepMuHana Heobxoammo
O[HOBPEMEHHO HaXkaTb KNaBuULIM « 4» U «P» U, yOepXKnBas nx, BKIMNOYNTL TePMUHAT
(nopgatb nuTaHue). MNpnsHakom BXoOa B MEHIO «3arpy3uvmK» sBnsieTcsi coodlieHne Ha

aucnnee TepmMmmHana:

SArFYE-MHE
CHCTEME

Opyrnm cnocobom Bxoda B nporpammy «3arpy3umk» SBMsieTCsa BbIOOP MyHKTa
«3arpy34mk» B MeH0 «TepmuHan» npu wratHon pabote O. Bxog B «3arpy34umk»
3abrokMpoBaH OT HECaHKLMOHUPOBAHHOIoO AocTyna naponem (3.3.4.12).

lMepexon B nporpammMy 3arpysymka OCYLLECTBASETCH HaXaTuem KraBulin « b ».

Mocne aToro BbIBOAUTCS 3anpoc Ha NoATBEPXKAEeHNE nepexona B MEHIO 3arpy3ymka:

M taina=182 MerFsiETie B MEHH
FRArPYEHHE ZACFYEHME ST

MForF. YCTaEok
Cka4aTe YCT—KH
AnnaraTHyG o
KEoH$HrYF . nnaT

-
o0

o e et

Ecnn naponb npegBaputesnbHO He Obin BBEAeH nonb3oBaTenem, To Ha gucnnee

oTtobpasntcsa cooblieHme:
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HeT aoctdnal

Mocne ycnewHoro nepexoa B MEHI0 3arpysyvka, Ha Aucnnee oTobpasuTcs

CTapTtoBoe coobLleHue:

SArFY=-ME
CHCTEME

OCHOBHbIM CpeACcTBOM ynpaBneHns paboTol TepMyHana B pexxume 3arpysymka u

nonyyYeHust MHpopMaLmn O ero COCTOSIHUM SIBMSIETCSE MEHIo (pUCyHOK 3.6).

| MeHio 3arpysuyuka |

O6HoBneHue MO |

CTapT cucTeMmsl |

dopwmar. guck |

TepmuHan |

— MpuunHa Bxoaa |
— Cratyc o6H. MO |
— Mpou.: |
—  Bep.samp.: |
— ID TepmuHana |
— KoHconb |
— Owuuctka flash |
PucyHok 3.6 — CTpykTypa MeHIo 3arpy3yuka

NMpumeyaHue. MpuBeneHHOEe OepeBO MEHIO COOTBETCTBYET Bepcuu 2.1 3arpysyuka.
[Ana gpyrnx Bepcum MEHK0 MOXET OTiMYaTbCa OT NPUBEAEHHOro Ha
pucyHke 3.6.

3.3.9.1 O6HoBneHue MO

[MyHKT MeHK BbINONHSET yHKuno obHoBneHnuss MO TepmuHana. Bo Bpewms
obHOBNEHUA npoucxoguT 3arpys3ka anna pesmgeHTHoro 1O (Tak HasbiBaemowu
«NPOLUMBKM») U NPOBEpPKA ero COBMECTUMOCTHU C annapaTHOM YacTblo TepMUHana.

MogpobHoe onucanne obHoeBnenus MO npuBegeHo B nyHkte 3.3.6, npumep
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paccMoTpeH B npunoxeHun K (npumep 1).

3.3.9.2 CtapT cuctembl

Mpu BbIOOPE [JaHHOrO MNyHKTa MEHK TepMuHan HavyvHaeT BbINOSIHEHNE
pesngeHTHoro 0.

B cnyyae HeypadHoro 3aBepuleHuss npoueaypbl obHoBnenus 1O nocne
nepesarpysku TepMuHarn CHOBa NepexoauT B PeXUM «3arpy3ydmky.

3.3.9.3 dopmaTnpoBaHue gucka

[aHHaa dyHKUMA npousBoauT nosiHoe opmaTtmpoBaHMe BHyTpeHHen flash-
namMsaTyv TepMuHana, npegHasHadYeHHOW [ANs XpaHeHus annos ocuunnorpaMmm wm

XypHana cobbITui.

BHUMAHUE! Mpun ¢opmaTnpoBaHumn Bce ocuunnorpaMmmMmbl W XXypHan
cobbiTn OyayT O6e3Bo3BpaTHO YyaaneHbl. PekomeHayeTtcs
npeaBapuUTesibHO CKONMUPOBaTb OCLMUIINIOrPaMMbl Ha BHELUHUN
USB-HakonuTtensb (3.3.4.4.3).

®OyHKUMA opMaTUPOBaHUS AMCKA MOXET MPUMEHATLCS MPU  BbIMONIHEHUU
CepBUCHOro 06CnyXMBaHUS U paboT, Hanpumep, B cryyae 3aMeHbl peanaeHTHoro MO
TepMMHana B KayecTBe NpeaBapuTenbHOro Aencteus. [ns  3anycka  dyHKUUM
dhopMaTUpoBaHUs HEOBXOAMMO ONIUTENBHO HaXXaTb Ha KraBuLLy « P ».

3.3.9.4 TepmuHan

BHUMAHUE! MeHio «TepMmuHan» siBnfieTcA cnyxebHbiM. OnucaHne AaHHoOro
NyHKTa NpuBeAeHO B O3HAKOMUTESbHbIX LieNsiX.

NMpumeyaHue. NHopmaums nyHkTa «TepMuHan» MOXeT MNOHagobuTbes npu
BbISIBIIEHUN N YCTPAHEHUN BO3HUKLUNX HEMOMNagoK.

MeHio «TepMuHan» npegocTaBnseT BO3MOXHOCTb MPOCMOTPETb KPaTKyHo
MHOPMaUNIO O TEpMUHAre.

3.3.9.4.1 lNpwnumHa Bxoga

OyHKUMA ucnonb3yeTcsa Ans NonydeHns UHdopmauuum O NpuyMHax nepexona
YCTPOWCTBA B 3arpy34uK.

OcHoOBHblE BapyaHTbl COOOLEHNI TepMUHANa Nocne BbINONMHEHNS YHKLMN:

— «lMonb3. (MeHI)» — BXOA B 3arpy34vmK Obln OCYLLECTBNEH Norib3oBaTenem m3

MyHKTa OCHOBHOIo MEHI0 TeEpMUHana,
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— «[Monb3. (knaB.)» — BX0o4 B 3arpy3ynk Oblil OCYLLECTBEH HaXaTWMeM KnasBuLL
«4» N «P» NpU BKIIOYEHUN TEpMUHaNa,

— «MO noBpexaeHO» — BXOA B 3arpy3ynk Obin OCYLLECTBNEH aBTOMAaTUYECKU
nocne obHapyxeHusi nospexaeHus MNo;

— «MO oTtcytcTBYEeT» — BXOA B 3arpy3ynk Obln OCYLLECTBNEH aBTOMAaTUYECKN
Bcnegcteue otcytcTeus MO.

3.3.9.4.2 Cratyc obHoBneHus MO

OyHKUMA mncnonb3yeTcsa ONA nonyyvyeHus uHdopmauum O craTyce MocriedHero
obHosneHus MO.

3.3.9.4.3 lNpoveccop

[MyHKT MeHIo oToBpaxxaeT Moaenb NCNOoSb3yeMoro B TepMmnHare npotleccopa.

3.3.9.4.4 Bepcu4a 3arpysyunka

IMyHKT MeHIo oTobpaxaeT Bepcuto O 3arpysunka.

3.3.9.4.5 ID tepmunHana

[MyHKT MeHto oToBpaxaeT naeHTUUKaLUMOHHbBI HOMepP TepMUHana - YHUKanbHbIN
HOMep TepMuHana. Ona npocmoTpa AaHHOW MHGOopMauMM HeobxoaumMo AfUTENbHO
Ha)kaTb Ha KnaBuLLy « P> ».

3.3.9.4.6 KoHconb

[MyHKT MeHI0 nOo3BONSET BKMKYATb WM OTKMYaTb BBOA KOMaHA 4epes
nocrnegoBaTenbHbIN NOPT. Vicnonb3yeTcs TONMbKO ANs uenen gMarHOCTUKU U HAaCTPONKM
ycTponcTBa. [lepexon K ynpaBfeHW0 COCTOSHUEM [AAaHHOW OnuuM OCyLLeCTBNSeTCS
ANUTENbHLIM HaXaTuem Ha knaesuwy «P». B nosiBuBwemca okHe oTobpakaeTtcs
TekyLlee COCTOSIHUE KOHCOSMN, a TakkKe 3anpoc Ha U3MEHEeHWe TEKyLLEero COCTOAHUS Ha
NPOTUBONOSIOXHOE. [1Na N3MeHeHNA COCTOSAHNA ONuUMM HEOBXOAUMO ONUTENBHO HaXaTb

Ha KnasuLly « P ».

BHUMAHUE! Ecnu k pa3bemy X3 Ha 3agHen naHenu TepMuHana noakno4eHbl
coeAuHUTErNbHbIEe Kabenu NMUHUM CBSA3WU, aKTUBaLUSA KOHCOMWU
MOXeT npuBeCTU K HeagekBaTHou pabote ACY TIN. Mepep
Ha4yanom paboTbl ¢ NyHKTOM «KOHCOMb» HY)XXHO yoeauTbCA, YTO
BCe noaxoasiyme K nNoptamMm CBA3M  Kabenu, Kpome
ANarHoCTU4YeCcKoro nopTa, OTKIMIOYEHbI.
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3.3.9.4.7 Ouuncrtka flash

MeHnto «Ounctka flash» npegHasHaveHo ona dopmatupoBaHus flash-namsartn, B
kKoTopon xpaHutcs MO TepmunHana. NMocne BbINONTHEHUS aHHOW (PYHKUUK B TEpMUHane
coxpaHsieTca dhann ycTaBoK M hansibl OCUMNorpaMm, HO NPy NOMbITKE OCYLEeCTBUTb
cTtapT cuctembl (3.3.9.2) TepmuHan GyaeT Bo3BpallaTbCA B MEHK 3arpysdnka. [ns
BO306HOBMEHMS  (PYHKUMOHANbHOM paboTocnocobHOCTM yCTpoMcTBa HeobxoamMmo

ocyLecTBUTb 06bHoBNeHne pesmaeHTHoro MO TepmuHana (3.3.9.1).

BHUMAHUE! Ouuctka flash npounsBoauTcA TONMLKO Nocrie cornacoBaHUs C
npeanpuaTuem-usrotosutenem. Npu nonbITKax BbINONMHEHUA
AaHHoro nyHkta 6e3  cornacoBaHusi, npeanpusaTue-
M3roToBUTENb 3a NOCNeACTBUSA OTBETCTBEHHOCTU He HecerT.

3.4Pabota Cc TepMMHANOM nNpU NOMOLWMU NPUKNAQHOIo

nporpaMmmMmHoOro obecne4yeHus

3.4.1 Ana obcnyxmBaHUs TepMuHana ucnonb3yeTcs nporpaMmMmHoe obecnedeHune
BrsUSB (BPCH.00003-01 34 02 «lNporpammHoe obecneyeHne BrsUSB»),
nocTaBNAeMbIi COBMECTHO C TEPMUHASIOM.

Ona nogknoveHnss K TepmuHany ucnonbdyetca USB-uHTepdenc nubo
coeguHeHue no Ethernet. BrsUSB BbinonHseT criegyrowme OyHKUUK:

— paboTa C XypHanomMm ocumnmnorpamm;

— paboTa ¢ XypHanom cobbITui;

— CKayuBaHue yCTaBOK U3 TepMUHana;

— 3arpyska yCTaBOK B TepMuHarT;

— CMeHa rpynnbl YyCTaBOK;

— MOHUTOPVIHI COCTOSHUS TEPMUHANa;

— Ppy4YHOM nyck ocuumnsorpada;

— CUHXPOHM3aLMNA BPEMEHN C KOMMNBIOTEPOM;

— CKayuBaHue annapaTHOoro ora;

— paboTa ¢ ANarHoOCTUYECKON KOHCOSbIO;

— TecTMpOBaHWe TepMUHana;

— obcnyxmBaHue npotokona MAOK 61850;

— obcnyxvMBaHMe CEHCOPHOW NULEBOW NaHenu;
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— paboTa c 3arpy34ymkom TepmMumHana (Tosnbko npu padote no USB):

e OOHOBMEHME OCHOBHOIO OYHKLIMOHANBHOIo NporpamMmMHOro obecneyeHus;
e OYMCTKa BHYTPEHHEN NamaATw;

e yaarneHue ycTaBok;

e MPOCMOTP cTaTyca nocnegHero o6HosneHus MO.

3.4.2 na ypaneHHoro MOHWUTOpWHra u cbopa uHpopmMaunm mcnonbL3yeTcs
nporpammHoe obecnevyeHne BresMon (BPCH.00007-01 34 01 «[llporpammHoe
obecneyeHne BresMon»), noctaBnsemoe B COOTBETCTBMM C KapTON 3akasa.

MporpammHoe obecnevyeHmne COCTOUT N3 HECKOSbKNX YacTeun:

— BresMonConfigurator — HacTporka nporpammbl;

— BresMonServer — cBsi3b C TEpMMHANamu n 3anncb B 6asy AaHHbIX;

— BresMon — otobpaxxeHne n3 6asbl JaHHbIX.

HenocpeactBeHHO ¢ TepmuHanamu pabotaet nporpamma BresMonServer. C eé
NMOMOLLbKO MOXHO BbINOSIHUTL CrieayoLlmne onepawumm ¢ TepMUHaNoMm:

— aBTOMaTM4eCcKoe NN BblIBOPOYHOE CKavmMBaHUe ocummorpamMmm;

— YTEHue XypHarnoB coObiTuu;

— YTeHue xypHarnos cobbiturn OMI (npy Hann4yuK);

— CUHXPOHM3aUMea YacoB TepMUHana;

— YTEHME COCTOSIHUIA aHANoOroBbIX Y ANCKPETHBLIX CUTHASOB;

— YTEeHWe M 3anncb YCTaBOK TEpMMHAna;

— OUCTaHUMOHHbIN NyCcK ocumnorpada.

[Ona opraHnsaumm APM gucnetyepa Heobxogumo B nporpamme BresMonServer
BKMIOYNTb 3aMUCb TEKYLMX W3MEPEHUN, COCTOSHUM M ocuunnorpamm B SQL-6a3sy
AaHHbIX. lMporpamma BresMon oToOpaxaeT AaHHble M3MEePEeHUMA U COCTOSHUK U3
SQL-6a3bl OaHHbIX B BMOE CTPYKTYPHbIX CXEM, TPEHOOB W CYTOYHbIX BEAOMOCTEN
3HepronoTpebneHus.

3.4.3 Ana npocMmoTpa M aHanu3a ocumnnorpaMmMm MCnosib3yeTcs nporpamMHoe
obecneyeHne WinBres (EPCH.00002-01 34 01 «[lMporpammHoe o6ecnedeHne WinBres»),
nocrtaBnsiemMoe COBMECTHO C TepmuHanom. Kaxgas nocnegytowas sepcua WinBres
NoNHOYHKUMOHANbHO nogaepxuBaetr paboty ¢ npegbigywmmm  Bepcnammu 10
TepMuHana.

3.4.4 ina npocMmoTpa, pefakTUpOBaHUS YCTaBOK M KOHQUrypauuu TepMuHana
nucrnonb3yeTtcsa nporpammHoe obecneyeHne TranSet (BPCH.00004-01 34 01

«lMporpammHoe obecneyveHne TranSet»), nocTaBnseMbli COBMECTHO C TEPMUHANOM.
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3.4.5 ina HacTpovku TepmuHana no npotokony MOK 61850 wucnonb3syetcs
nporpammHoe  obecnedyeHne |IEC61850.Linker, noctaBngemMoe COBMECTHO C
YCTPONCTBOM.

IEC61850.Linker aBnsaeTcs koHdurypatopom N3IY 1 BbINOMHAET OYHKUNN:

— onucaHue gyHKumoHana no npotokony M3OK 61850;

— cospgaHue ICD-danna n lID-anna;

— cospganue CID-¢anna Ha ocHoBe SCD-cpanna.

Mpn pabote c TepmumHanamm cepum bpecnep-0107 IEC61850.Linker
NCMNOSIb3YETCHA KaKk CUCTEMHBIN KOHUIypaTop U BbIMOMNHAET (PYyHKLNN:

— HacTpoukn obmeHa GOOSE-coobuieHmsamu;

— HacTpoviku npuema/nepegadm SV-noToKoB.;

— HacTpovika Bblgaym MMS-oT4eTOB;

— cosgaHne SCD-ainna;

— doyHKUMKM KOHpurypaTopa N3JY.

3.5 OpraHusauus paboThbl TepMUHana B NoKanbHOM

BbIYMCIIUTENIbHOMN CeTU

TepmuHan noaaepxuBaeT MeXayHapoaHble NPOTOKOMbI A1 OpraHn3auumn CBs3u
B JIOKANbHOW BbIMMCIUTENBHOM CETUM MeXdy YCTPOMCTBAMM U C BEPXHUM YPOBHEM
ACY TTI1:

— M3K 61850 (Ed 1.0, Ed 2.0, Ed 2.1, B TOM 4ncne M3IK 61869-9);

- M3K 60870-5-101;

— MO3K 60870-5-103;

— M3K 60870-5-104;

— Modbus RTU.

Mopoepxka CTaHAAPTHbIX MPOTOKOMIOB CBSA3UM MO3BONSET WHTErpMpoBaThb
TepmuHan cepun «bpecnep-0107» B NTK gpyrmux npomssogutenen.

3.5.1 TepmuHan nogaepxvmBaeT A3blK ONUCAHUSA YCTPOWCTB W MOACTAHUUN B
cooTBeTCTBMM CcO cTaHgaptamu MOK 61850-6, MOK 61850-7-1, MOK 61850-7-2,
M3K 61850-7-3, MOK 61850-7-4.

TepmuHan obGecneunBaeT nepegady AaHHbIX B COOTBETCTBUM CO CTaHOAPTOM
M3K 61850-8-1 MMS Ha BepxHMM ypoBeHb (NoAOepXMBaeMble  Kaccbl
6bicTpogencTema: P5/P9 no IEC 61850-5 Ed2):
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— [OUCKPETHbIX M JIOrMYECKUX CUrHanoB C METKOW BpeMeHu (B TOM u4ucre
cpabaTbiBaHMe 3alMT, aBapuiiHasa 1 npegynpeanTenbHas curHanuaauum);

— TEeKyLLEero COCTOSAHUSA pexnma ynpasreHns;

— TEeKyLLero COCTOAHMSA (PYHKLIMOHANbHbIX KIoYen n CBETOANOA0B;

— WH(bopMauMM O HEUCNpPaBHOCTM YCTPOMCTBA M ONOKMPOBKE YCTPOMCTBA MO
pesynbTaTtam CaMO4MarHOCTUKM;

— OWarHOCTUYECKUX CUTHaroB;

— HeonepaTUBHOW TEXHOMOrMYeckon NHpopmMaumn:

e [JaHHble ocuunnorpamMmm;
e NHOPMaLMSA 13 XXypHanoB COObITUI YCTPOWCTBA;
e MH(opmaunsa 0 HEUCNPaBHOCTM YCTPONCTBA;
— onepaTuBHOW TEXHONOMMYECKon MHPOPMaLnN:
e TeKyLUMe 3HAYEHNS ANEKTPUYECKUX BEMNYUH;
e TOKM aBapUNHOIO OTKITHOYEHUS BbIKNOYaTENEN;
e pfaHHble OMI1 (npy Hanuuun);
e OJI0XKEHNE KOMMYTaLMOHHbIX annapaToB (Npy Hanu4yum).

Ocuunnorpammbl  nepegawTCss Ha  BEPXHMA  YypoBEHb B dopmaTte
COMTRADE 2013.

TepmuHan obecneuymBaeT nepedavy MeXTEpPMUHarbHbIX COOOLEHWA (B TOM
yucne coobueHuns koHTponnepam ACY TI1 ypoBHs npucoeguMHeHNs) B COOTBETCTBUN CO
ctaHgaptom MOK 61850-8-1 GOOSE (nogaepxuBaemble Knaccbl ObICTPOAENCTBUS:
P1/P2 no IEC 61850-5 Ed2; P2/P3 no IEC 61850-5 Ed1). [Ina nepenayn penemnHbix
CUrHanoB ucnonb3yetcsa coobleHne knacca |, ana nepegavyM CUrHanoB CUCTEME
ACY T ucnonbayetca coobuleHne knacca ll. TepmuHan nogaepxmBaeT nepenady He
meHee 100 curHanoB GOOSE n npuem He meHee 20 curHanos GOOSE.

Tepmunan B nonoxeHnn «OUNCTAHUMOHHOE» nogaepxuBaet QyHKLMM
onepatMBHoro ynpaeneHusi yctponcteom P3A wn3 ACYTIl no npoTokony
M3K 61850-8-1 MMS:

BKIMHOYEHNE/OTKINIOYEHNE KOMMYTaUMNOHHbIX annapaTtoB,;

BBOA/BbIBOA (pyHKUMIN P3A (Hanpumep, onepaTMBHOIO YCKOPEHUS);

cbpoc curHanmsauuu;

nepeknoYeHne rpynn ycTaBok;
— AMCTaHUMOHHOE  YyrnpaBfieHMe B COOTBETCTBUM C  pPacCropsHKEHMEM
®CK ESC Ne206p ot 14.04.2014;
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— npoyne yHKUMM MO COrfacoBaHMIO C 3akKa3yukoMm Ha 3Ttane paboyero
NPOEKTUPOBaHWS (Hanpumep, UsMeHeHne pexxmma paboTol AlB).

TepmuHan nogaepXmBaeT Npuem unu nepegady NoToKOB BblIGOPOYHbIX 3HAYEHWN
Sampled Values (SV) no npotokonam:

— MO3K 61850-9-2 (yactoTta 1000 'y — 20 BEIGOPOK HA NEPUOA);

— M3K 61850-9-2LE (4yactota 4000 'y — 80 BbIGOPOK Ha nepuogn);

— M3K 61869-9 (4acTtoTa 4800 'y — 96 BLIGOPOK Ha Nepuog).

MOK 61869-9 nogaepxmBaeT Krnacc ObICTPOAENCTBMS B COOTBETCTBUU C
M3K 61850-5 P2 no Ed.2.

OcHoBHass OTHOCUTENbHas MNOrPeLHOCTb cpabaTbiBaHUA  M3MEPUTENbHbIX
OpraHoB MO TOKY, HanpshKeHW0 M BENMYMHE COMpPOTMBIEHUS npu obpaboTke noToka
Sampled Values He npeBbiwaet 0,1 %.

3.5.2TOCT P M3K 60870-5-101 «YcTponcTBa U CUCTEMbI TENEMEXAHUKN. YacTb
5. Tlpotokonbl nepepayn. Pasgen 101. O6Gobwatowmn crtaHgapT MO OCHOBHbIM
PYHKUMAM  TeneMexaHuKM»  pacnpoCTpaHsieTcss Ha  YCTPOMCTBA W CUCTEMbI
TeneMexaHukn ¢ nepegayen AaHHbIX nocrefoBaTeflbHbIMU OBOUYHLIMUM KOA4AMWU ANS
KOHTPONS 1 yNpaBrieHnsa TepputopmaneHO pacnpeneneHHbIM1 npoueccamu.

MpoToKON NpUMEHSAETCA Mpu MnocrnedoBaTeNnbHOM nepefaye AaHHbIX: CeTu
RS-485/RS-422 nnn moaemsil.

PeanusoBaHbl cnegyowme yHKUnK:

— nepegaya ANCKPETHbIX U NIOrMYECKMX CUTHANOB C METKOW BPEMEHWU;

— rnepejada aHanoroBbIX cUrHanos B hopmate ¢ PUKCMPOBAHHOM 3anATON;

— nepegavya crnvcka ocLmnnorpamm;

— nepefaya ocumnnorpamMmm;

— rnepegada u npuem OBOUYHbIX DANNOoB;

— CMHXPOHM3aLMs 4acos;

— OUCTaAHUMOHHOE  ynpaBfieHMe B  COOTBETCTBUM C  pacrnopsiKeHuem
®CK ESC Ne206p ot 14.04.2014;

— NporpaMmMmnpoBaHMe YCTaBOK,;

— cbpoc curHanusaumn.

3.5.3TOCT P M3K 60870-5-103 «YcTponcTea u cucteMbl TenemexaHukun. Yactb
5. MpoTtokonel nepegayn. Pasgen 103. O6obwatowmn ctaHgapT No UHPOPMaLNOHHOMY
nHTepdbercy ons annapaTypbl penenHon 3alunTbl» pacnpoCTpaHsaeTCcs Ha annapartypy
penenHomn 3alnTbl C NocrenoBaTenbHON Nnepegavyen ABOMYHbIMUK KogaMmn ansa obMmeHa ¢

CUCTEMaMU YNPaBIIEHUS.
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[MpoToKON NpUMEHSAETCA MNpu nocrnegoBaTeNbHOM nepefaye AaHHbIX: CeTu
RS-485/RS-422 vnnn mogembl.

MoppepxnBaroTcsa cnegyrolime QyHKUMN:

— nepegaya ANCKPETHbBIX N NIOrMYECKUX CUTHANOoB C METKOW BPEMEHW;

— nepefaya HOpMarM30BaHHbIX aHANOroBbIX CUrHANOB;

— nepegaya crnvcka ocuunnorpamm;

— nepepaya ocumnnorpamm;

— CUHXPOHM3aLMS Yacos;

— OUCTaHUMOHHOE  ynpaBrneHMe B  COOTBETCTBUM C  pacnopsikeHuem
®CK ESC Ne206p ot 14.04.2014.

3.54TOCT P MOK 60870-5-104 «YcTpoucTBa W CUCTEMbI TENEMEXaHUKWU.
Yactb.5. [potokonbl  nepepayn. Pasgen 104. [Joctyn K cetm  Ans
FOCT P M3K 870-5-101 ¢ ncnonb3oBaHMEM CTaHO4APTHbLIX TPAHCMOPTHLIX NPOdUIen»
pacnpocTpaHAeTCa Ha YCTPOMCTBA M CUCTEMbl TefleMexaHuKu C nepefaden OaHHbIX
nocrnegoBaTefibHbIMW  ABOMYHBIMW ~ KO4AMW AN KOHTPONs U ynpaBneHus
TeppuTopmanbHO pacnpegeneHHsiMu npoueccamu. lNpasuna ctaHgapTa NpeacTaBnstoT
KomOuHauuio npuknagHoro ypoBHa MOK 60870-5-101 M dyHKUMA TpaHCNOPTHOro

ypoBHS, npegycmatpmuBaembix TCP/IP.

E MpoTokon npumeHsietca ans ceten TCP/IP, B yacTHOCTU, TepMunHan obopyaoBaH
I y y y
= nHTepgencom ansa ceten Ethernet. Cnnucok peanusoBaHHbIX (PyHKUMK coBMagaeT co
|y
g CMMCKOM, NpMBEAEHHbIM And npoTtokona MAK 60870-5-101.
-
3.5.5Mpotokon «Modbus RTU» (slave) wucnonb3yetca B cuctemax c
5 nocnegoBaTesnibHOW nepegayven gaHHbIX.
>
X PeanunsoBaHbl cneayrowme OyHKLNN:
Z
o — nepefada OUCKPETHbIX U JTOTMYECKNX CUrHaroB;
X
- — nepefaya aHanoroBbIX CUrHanoB;
b4
o — NpUeM KoOMaHp, ynpaBneHus.
=
:
@ 3.6 CUHXpOHM3aUna BpeMeHU
<
S
§ o 3.6.1 TepmuHan noagepXxvBaeT MeXAyHapoAHble MPOTOKOSMbl CUHXPOHMU3ALUK
o
o = BPEMEHN N MOXET UCMOSIb30BaTb HECKOSIbKO MCTOYHUKOB BPEMEHM:
=4 &%
=3
2 \‘“\;\ — npotokon M3K 60870-5-101;
3
& — npoTokon MAK 60870-5-103;
5 — npoTokon M3K 60870-5-104;
S b=
1 1S
1S Jlnct
g BPCH.656132.010 P9
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— aHTeHHa GPS/TTIOHACC (NNEA-0183, 1PPS);

— BHewwHsa cuctema GPS/TTIOHACC (NNEA-0183, 1PPS);

— npotokon SNTP/NTP (RFC 5905);

— npotokon PTP (IEEE 1588v2);

— AunckpeTHbIn Bxog PPS/PPM,;

— WCTOYHUK MHCTPYMeHTarbHoro spemeru 1PPS;

— nporpammHoe obecneyveHne BrsUSB.

3.6.2 Bce 3apeructpupoBaHHble AaHHble UMEKT METKA eOVHOro BPeEMEHU —
MECTHOIO WNIN BCEMMPHOrO, B 3aBMCMMOCTU OT HacTpoek. [pu notepe OCHOBHOro
MCTOYHMKA CUHXPOHU3aLMKW, TepMMHan aBTOMATMYECKU MEepeKnioyaeTcs Ha MeHee

NPUOPUTETHLIN UCTOYHMK BPEMEHN (PUCYHOK 3.7).

NapameTtp MuHumanbHoe 3HauyeHne | MakcumanbHoe 3HayeHue | HauyanbHoe SHaueHue Texrywee sHaueHue
fMpuopumem CUHX. 8BICOKUD | === e GPS GPS
Mpuopumem cuHx. cpedrud | == e M3K-104

Mpuopumem cuHx. HUME cpedHezo | - e M3K-101

Mpuopumem cuHx. Huskwd |- e Husero Husero

AonycmumelU OMKA3 66ICOKUL, € 0 9999 120 120
Honycmumel omkas cpebHul, © 0 9999 120 120
Honycmumei omxa3s Huxe cpedrezo, ¢ | 0 9999 0 0
Yacosol nosc -12 13 3 3

Mepexod sumnee-nemree spems |- - BRKOYEHO BrAt4EHD

PucyHok 3.7 — HacTponka CMHXpPOHU3aLmMm1 BpeMeHU

3.6.3 VIcTo4HMKM TOYHOrO BpeMeHu, ucrnornbaytowue npotokon IEEE 1588v2 (PTP)
unu curHan 1PPS (coBmecTHo ¢ NNEA-0183), no3BonsOT CUHXPOHM3MPOBATL TEPMUHAN
C TOYHOCTbIO A0 1 MKC.

3.6.4 ACTOUHMK TOYHOro BpeMeHu, ucnonbaytowmn npotokon RFC 5905
(SNTP/NTP), no3BonsieT CUHXPOHU3NPOBATb TEPMUHAN C TOYHOCTbLIO 40 1 MC.

3.6.5 Tepmunan nopaepxusaet paboty ¢ cepsepamu PTP unun SNTP/NTP B
pexxumMe OCHOBHOW/pe3epBHbIA, NPU MponagaHUM curHana OT OCHOBHOIO cepBepa
nepexon Ha pesepBHbIN NponcxoamT 3a 1 c.

3.6.6 MNMpoTtokonel M3K 60870-5-101, MO3K 60870-5-103, MO3K 60870-5-104,
anckpeTHbln Bxog PPS/PPM obGecneunmBaioT TOYHOCTL 1 MC (Npu  onpeaenieHHbIX
ycnoBusix). CuHxpoHnsaumsa no npotokony NMEA-0183, ot nporpammbl BrsUSB umeet
norpeLluHocTs 6onee 1 mc.

3.6.7 TepMunHan MOXHO HACTPOUTb Ha CUHXPOHU3ALMIO BPEMEHW OT OAHOro A0
YyeTbIpex NCTOYHWNKOB, AN KOTOPbIX BBOAUTCHA MOHATUE NpUopUTeTa: BbICOKUIW, CPEOHWUMN,
HWXe cpedHero n HU3KMA. Ecnv B TeyeHMe BpeMeHW, 3aJaHHOro Kak «4onyCTUMBbIN
OTKa3» B CEeKyHOax, UCTOYHWK He BblAaeT CurHarnbl TOYHOrO BpPEeMEHW, TO TepMuHan

nepeknoYaeTcs Ha OPYrod UCTOYHWUK, C MeHbMM npuoputeToM. Ecnm B Tabnuue
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NPUOPUTETOB  MPOMMCaHbl  UCTOYMHWKM  BPEMEHM, TO  CUHXpOHM3auus Oyaet
NPOM3BOAUTLCA TOMbKO OT 3TUX WUCTOYHMKOB. Ecnv B Tabnuvue npuopuTeToB He
NPOMMCaAHO HWM OOHOMO WCTOYHMKA CUMHXPOHM3aLMKM, TO CUHXpOHM3auus 6yaer
OCYLLECTBNATLCS OAHOBPEMEHHO OT JIH060ro 4ENCTBYIOLLENO MCTOYHMKA.

3.6.8 CMHXpOHM3aUNA  BPEMEHM  NPU  HanM4UMU  BHELWHEero  curHana
BOCCTaHaBNMBaeTCA aBTOMaTMYeCKN MpU BOCCTAHOBIIEHMM NUTAHWUS NOcne nepepbiBa
paboThbl TepMmnHana nobon ANUTeNbHOCTN.

3.6.9 CvHXpoOHM3aumna BpeEMEHN aBTOMaTMYECKM BOCCTaHaBMMBaeTCA Mocne
BOCCTaAHOBMNEHNSA CUTrHaNa BHELLHErO NCTOYHMKA.

3.6.10 GPS/TIMIOHACC, SNTP/NTP " PTP nepegawT  BCEMUPHOE
koopaumHmpoBaHHoe Bpems (UTC). MNpoTtokonkl rpynnbl 60870 MOryT CUHXPOHU3MPOBaTb
KaKk BO BCEMUPHOM BPEMEHW, TaK U B MECTHOM. [1pn CMHXPOHM3ALMM BO BCEMUPHOM
BPEMEHN ANA nepecyeTa B MECTHOE BpeMsi He0bBX0AMMO 3agaBaTb YacOBOW MOSIC.

3.6.11 lNorpelHOCTb  BHYTPEHHMX YacoB YCTpPOUCTBA nNpu  nNponagaHuu
onepaTMBHOIO TOKa UNM NOTEPEe BHELLUHEN CUHXPOHU3aLMN He npeBbiwaeT 1 cek/CyTku.

3.6.12 NMorpeLwHoCcTb BHYTPEHHNX YacoB YCTPONCTBA NP1 NO4aHHOM ONepaTUBHOM

TOKe U nortepe BHELUHeNn CUHXPOHU3aLUMN HE NnpeBbIlLaeT 1 mc B TeyeHmne 10 c.

3.7 Bo3aMoOXHble HEMCNPaBHOCTU U MeTOAbl UX YCTPaHeHUs

Jinct] Ne gokym. Mopn. Jdata
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= B npouecce akcnnyatauum MOryT BO3HWUKHYTb HEWCMPaBHOCTK, CMOCOOHbIe
@)
c NPUBECTU K HapyLeHUo @YHKUMOHUPOBAHNA TepmuHana. [lepevyeHb BO3MOXHbIX
HencrnpaBHOCTEN U METOO0B UX YCTPaHEHNSA NpuBedeH B Tabnuue 3.3.
S
S
2 BHUMAHUE! NMpu BbiIABNeHUM nOOON HeUcnpaBHOCTM HeobxoaumMo
é obpaTUTbLCA Ha npeanpuATMEe-U3roToBUTENb U COOOWUTL O
- coObiTuN. [lencTBUA MO YCTpaHEHMIO NpPouU3BOAUTL Nocne
i KOHCYNnbTauuu co cneunanucTomM npeanpusaTUSa-U3roToBUTenNs.
=
s
S Tabnuua 3.3 — Bo3MOXHble HEUCNPaBHOCTU U METOAbI UX YCTPaHEHWUS
m
BHewHue nposBneHus MpuynHa [dencTBuA no ycTtpaHeHuo

<
oIS Bce nngukatopsl 1 OTtcyTCcTBME NUTaAHNSA [MpoBepuTb HanNU4Me HanpsXXeHus
&l Avcnnen norawleHsl TepMuHana. NUTaHUS.
3 S HewncnpasHocTb 6noka | 3amMeHUTb 610K NUTaHKS.
eI nuTaHus. 3ameHnTb BNOK LieHTpanbHoro
f:%[ N HeucnpaBHocTb 6noka | npoueccopa

R

1‘3{ LeHTpanbHoro

npoueccopa
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BHewHune nposBlieHns

MpuunHa

OdencTBUsA NO ycTpaHeHUo

Pene «HeucnpaBHOCTb»
pa3oOMKHYTO, BCe
NHOUKaToOPbl N AUCNIeEn
norawueHsbl

HewncnpaBHoCTb
nMueBon nnaThbl

3aMeHnTb JIMUEBYIO NMraTty

Moo4vepenHo muratoT

He 3arpyxxeH dann

3arpy3nTb yCcTaBkM B TEPMUHA

NHOUKaTOpbI yCTaBOK
«l"oTOBHOCTB» 1

«HewncnpaBHOCTb»

Bce nngukatopsl 1 HeuncnpaBHocTb ogHoro | 3anycTuTb TECTbl CAMOANArHOCTUKU
ancnnen NN Heckonbkux 6nokos | TepmuHana (3.3.4.10). Mo

PYHKUMOHUNPYIOT, ropuUT
NHOMKaTop
«HeuncnpaBHOCTb»

TepMuHana

pesynbTataM TecTa 3aMeHUTb
HeucnpasHbIN GOk

"opuT nHamkatop
«[lepenonHeHne namaTn»

lNepenonHeHve
BHYTPEHHEN NamMaTy 4ns
XpaHeHns
ocuunnorpamm u
XypHana cobbITui

CkonunpoBaTtb OCLMNIIOrpaMmmbl Ha
BHELLUHWIA HOCUTENb, OYUCTUTL
namsTb ocumnnorpamm (3.3.4.4.3)

Ha gncnnee HEKOPPEKTHO
oTobpaxarTcs AaHHble
00 aHanoroBbIX cUrHanax

HeuncnpasHocTb Grioka
aHaroroBbIX BXOAOB U
HEeBEepPHO 3aJaHbl

lpoBecTn TeCT aHaNoOroBbIX BXO40B
(3.3.4.10.3). Ecnm TecT npowuen
yAa4yHO CKOppeKTUpoBaTb

KO3 PpULMNEHTBI KoadbdpuumneHTbl 3anonHeHna AL
3anonHeHnsa AL (3.3.4.10.3), B NpOTMBHOM Cry4ae —
(3.3.4.7.2) 3aMeHnTb 610K aHaNoOroBbIX BXOL4OB

Ha gncnnee HEKOpPPEKTHO
oTobpaxarTcsa AaHHbIE O
OVCKPETHbIX CMrHanax

HeuncnpaeHocTb Grioka
AVNCKPETHbIX BXOAOB

[MpoBeCTM TECT ANCKPETHBIX BXOL4OB
(3.3.4.10.7). 3ameHuTb 610K
OVCKPETHbBIX BXOAOB; €CIN
HeuncnpaBHbl ANCKPETHbIE BXOAbI Ha
©noke npoueccopa, 3aMeHUTb 6ok
npoueccopa

He paboTatoT BbIXOOHbIE
pene TepMuHana

Hun3kmi ypoBeHb
HanpshKeHWs NUTaHWSA
(Ha Bxoge)

MpoBepuTb 3HAYEHNE HaMPSHKEHNS
nUTaHns

HeuncnpasHoCTb
BbIXOAHbIX pene

lMpoBeCTM TECT BbIXOAHbLIX pene
(3.3.4.10.6). 3ameHuTb G1OK
BbIXOOHbIX pene, ecrnv HeMcnpaeHbl
pene Ha G6rioke NUTaHus, 3aMEHUTb
OnoK nuTaHus

HeBepHble noka3aHus
BCTPOEHHbIX YacoB

HeBepHO ycTaHOBEHO
BpeMS

CkoppeKkTnpoBaTtb BpeMsi.
BbIknounTb TepMUHAN Ha HEKOTOPOEe
Bpemsi (MUHUMYM 5 MUHYT).
BkntounTb TEepMUHan, ecnm
noKasaHWs YacoB He COOTBETCTBYIOT
YCTaHOBIIEHHOMY BPEMEHW, TO
3amMeHnTb 60K Npoueccopa
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4 TEXHUWYHECKOE OBCIYXUBAHUE

4.1 O6wue yKkasaHus

TepmuHanbl  cepun  «bpecnep-0107»  MMeT  BCTPOEHHYHD  CUCTEMY
camMoanarHOCTUKM, KoTopas obecneyunBaeT fiokanuaauunio NoBpeXaeHst C TOYHOCTbIO 0
6noka TepmuHana.

lMepnognMyHOCTL  TEXHU4YEeCKoro obnyxuBaHus yctponcte P3A  gomkHa
onpeaenaTbCa ¢ y4eTOM KaTeropmm noMeLeHnm, B KOTOPbIX OHU YCTaHOBIEHBI.

[na ykasaHHbIXx uenen K | kateropuv [AOMKHbI OTHOCWUTBLCH LUMTbI (MYHKTbI)
yrnpaBsreHus, penerHble WuTbl (3anbl) U MHble Cyxue oTannvMBaemMble MoMeLleHus!, B
KOTOPbIX OTHOCUTENbHAs BMaXHOCTb Bo3dyxa He npesblwaeT 60 %, OTCyTCTBYHOT
BUbpaLms, 3anblifeHHOCTb U yAapHble BO3ENCTBUS.

Ko Il kaTeropuv [OSMKHbl OTHOCUTLCS penenHble WKkadbl Ha OTKPbITbIX
pacnpegenuTenbHbliX YCTPOUCTBaX, pacnpenennuTesibHbIX YCTPOMUCTBAX HanpsikeHuem
6-35 kKB Cc macnsHbIMK BbIKMIOYATENAMU U UHbIE MOMELLEHUHA, B KOTOPbIX MMeeTCH
BO3ENCTBME OLHOMo U3 criefyowmx qakTopos:

— o4 BO3LENCTBMEM OKpYyXatlLen cpefbl U PasnUyHbIX TEnsoBbIX MU3NyYeHUn
Temnepatypa nepuogudeckn (bonee 1 cytok) npesbiwaeT nnoc 35 °C nnn onyckaeTtca
HWXe MuHyc 5 °C;

— OTHOCUTENbHAas BMaXXHOCTb BO3ayxa coctaBnseT 6onee 60 %, HO He npeBbilaeT
75 %;

— umeeTcsa BUBpaunsa ¢ Hanmunmem OaNHOYHbIX YOApoB;

— MO YCnoBMSIM MPOM3BOACTBA BblAENAETCA TexHofornyeckasi nbifb, KoTopas
MOXeT ocefaTb Ha ycTponcTteax P3A.

TexHnyeckoe obcnyxuBaHne ycTponctB P3A  [OMKHO BbINOMHATLCA C
NepuoanYHOCTbIO, YyKaszaHHoW B Tabnuue 4.1. [llpuBeaeHHble WHTEpBanbl MeXay
pasfMyHbIMM  BMAAMU TeXHW4YecKoro obcnyxmBaHus yctpouctB P3A  aensioTtca
MakCUManbHO AOMYCTUMbIMU M MOTYT ObiTb COKpaLLEHbl MO PELUEHUD TEXHUYECKOrO
pykoBoaUTENa Bnagenbua OObeKkTa JNeKTPOIHEepPreTMKn C  Yy4eTOM  YCrOBUM
aKcnnyaTauum N TEXHUYECKOrO COCTOSIHNA KOHKPETHOro yctponctaa P3A.

TexHnyeckoe obcnyxumBaHMe cnegyeT OCYLLECTBNATb C  MPUMEHEHUEM
cnenylowmx BUAOB OpraHn3aumm TeEXHUYECKOro 00CnyXuBaHus:

— NraHoBO-NpeaynpeanTenbHOe TEXHNYEeCKoe 00CNyXMBaHUe;

— TeXHU4yeckoe O6CJ'Iy)KI/IBaHl/Ie NO COCTOAHUIO.
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Tabnuua 4.1 — Nepnoan4HOCTb TEXHUYECKOTO 0BCNY>XMBaHMUS

Uukn KonuyecTBO net akcnnyarauum
KaTeI’OpMﬂ TexXHn4yeckoro
nomelleHniobenyxusanus, o |1 (2|34 |5|6|7|8|9|10/11|12[13|14[1516/17|18]19]20[21[22]23|24[25
net
4 (TK) H K1 TK TK TK TK] TK] TK
! 8 (B) H K1 K B K B K B
3(TK) HIK1| [TK TK TK TK TK TK TK] TK
! 6 (B) HIK1| |K B K B K B K B

Ana yctponcte P3A O0SmKHbI BbIMNOMNHATBCA crnefywowmne Buabl TEXHUYECKOro
obcnyxuBaHus:

— npoBepka Npuv HOBOM BKITtoYeHuu (Hanaaka) (H);

nepBbIn NpodunakTnyecknin KoHTponb (K1);

npodunaktTnyeckuin kKoHTporb (K);

— npodunakTnyeckoe BoccraHosneHue (B);

TeXHU4eckun KoHTpornb (TK);

— TexHunyeckun ocmoTtp (OCM).

Mpn nnaHoBO-NpeaynpeauMTenlbHOM TEXHUYECKOM OOCNYyXMBaAHUW  OOSMKHbI
BbINOSTHATLCA paboThl B 06bemax 1 nocneaoBaTenbHOCTU, YKa3aHHbIX B Tabnvue 4.2.

TexHMYecknn oCMOTpP YCTPOUCTB AOSDKEH MPOBOAUTBLCA HE pexe O4HOro pasa B
LIeCTb MecsLEB.

B cnyyae obHapyxeHus gedektoB B TepMmuHane «bpecnep-0107», HeobxogmMmo
Heme[neHHO NMOCTaBUTb B M3BECTHOCTb NpeanpuaTne-m3rotoButens. BocctaHoBneHne
BbllUeyKa3aHHOW  annapatypbl  MOXeT  MNpOM3BOAMTbL  TOMbKO  cheumanbHO

NOAroTOBMEHHbIN nepcoHarn.

Tabnuua 4.2 — O6beM 1 NocneaoBaTenbHOCTb BbiNOHEHUst paboT, MPOBOAUMbIX NP
TEXHUYECKOM 06CNyKMBaHNUM

Ne 0O61beM 1 nocneaoBaTenbLHOCTbL BhINOMHEHUs paboT, NPoBOAUMBINA NpK Bug
nI|_1 TeXHU4eCcKoOM 0GCINyKMBAHUN MUKPOMNPOLIECCOPHbIX YCTPONCTB perieMHON | TeXHUYEeCKoro
3alWMTbl U aBTOMAaTUKM oGcnyxusaHus

1. |BHeLwwHui ocMoOTp:

1.1. [npoBepka OTCYTCTBUSA NOBPEXAEHWI, MOATEKOB BOAbI, B TOM YMCIIE, BbICOXLUMX; H, K1, B, K, TK

npoBepKa OTCYTCTBUA HaneTa OKUCII0B Ha MeTalmin4eCKnx nNnoBepxHOCTAX,
OTCYTCTBUA 3aNbllTIEHHOCTU;

1.2. H, K1, B, K, TK

npoBepKa COCTOAHUA KOHTAKTHbIX I'IOBerHOCTeI7I KNneMm pAanoB 3aXnmos,

1.3. o
pa3sbeMoB MHTepdenca CBA3N;

H, K1, B, K, TK
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No O61bem u nocnenoBaTesibHOCTb BbINONIHEHUA paboT, NPOBOAUMbIN NpU Bvg
n I|-1 TEXHUYECKOM 06CNY>KMBaHMN MUKPONPOLLECCOPHbLIX YCTPOUCTB PeNermHON | TEXHUYECKOro
3aWmThbl U aBTOMaTUKK obcnyxuBaHus
1.4. [npoBepka OTCYTCTBUS MEXAHUYECKUX MOBPEXAEHNA 9NEMEHTOB YNpaBneHus; H, K1, B, K, TK
1.5. |npoBepka COOTBETCTBUS TUMNa TEPMMHANA N MPOEKTHOWN AOKYMEHTaLuu; H
1.6. [npoBepka COCTOAHUA 1 NPaBUNIbHOCTM BbINOSIHEHUS 3a3eMMeHNsa TepMmHana; H, K1, B, K, TK
1.7. [npoBepka npaBusibHOCTM HaaNUcen CBETOANOA0B TepMMHana; H, K1, B, K, TK
NpoBepka KpenneHns TepMmmnHana, 3aTsXKkM BUHTOBbIX COEANHEHUA MOHTaxa
1.8, [POBEPKAKD P A H, K1, B, K, TK
TepMuHana;
19 NpoBepKa Hanu4ms NMTaHWUsa 1 UCMPaBHOMO COCTOSIHUSA TepMMHana no cratycy OCM
" leurHanbHbIX CBETOAMOOB;
npoBepka HanM4msa nHopmMaLmm o HopmMasnbHOM paboyem COCTOSAHUM NO
1 10, [cBETOAVMOAAM K (1) ¢ ncnonb3oBaHMEM YCTPONCTBA OTOOpaxeHus (gucnnes) OCM
7 repmuHana P3A (gata, BpeMsi, NokasaHusi TOKOB, HarnpsKeEHUA 1 Apyrux
@HANOroBbIX U ANCKPETHBIX BEMUYUH);
111 NpoBepKa OTCYTCTBUS TOPSILLMX CBETOANOAOB HEMCNPABHOCTU 1 cpabaTbiBaHNS OCM
7 [3aWWTHBIX, YNpaBnsoWwnX hyHKLWIA;
112 KOHTPOMb CUHXPOHHOCTW NOKa3aHui AaTbl U BPEMEHW BCEX TEPMUHANOB U OCM
7" [cooTBETCTBME UX BPEMEHU TOYHOMY aCTPOHOMUYECKOMY.
CuntbiBaHue 13 namsatn TepmmHana P3A dannos napameTpmpoBaHns n
KOHOMIrypmMpoBaHNsS U CPaBHEHME NX C XPAHSALLUMMUCS C MOMEHTa nocneaHen
2. |KOpPEeKTUPOBKM KOHUIypaumu n (unn) napameTpmpoBaHus C NOMOLLIbIO K1, B, K
nporpamMmbl pegaktupoBaHus yctaBok TranSet n npyu HeobxognmocTun
© BbINOMHEHNE U3MEHEHUI MPU HAaNMYUK 3aaHns Ha HAacCTPOWKY.
'—
(0] o
=¥ N3mepeHne conpoTUBEHNsSI N30MALUN BCEX SIEMEHTOB HE3ABUCUMBIX Lienewn
= o <
= 3. [TepMmuHana, kpome uenein ungpoBbIX CBA3EN, OTHOCUTENBHO Kopryca 1 Bcex H, K1, B, K, TK
g He3aBUCUMBIX Lienern Mexay cobon B 06eCTOMEHHOM COCTOSTHUMN.
C
WcnbiTaHne anekTpnyeckon NpoYHOCTU N30MALNM HE3aBUCUMBIX Liener (Kpome
Lenen nHTepencoB CBA3M) MO OTHOLLIEHUIO K KOPNYCY 1 Mexay cobon
5 4 nepemeHHbIM HanpshkeHrem 1000 B, yacTtoToi 50 'y B TeyeHne 1 MUHYTHI. H K1 B
2 " |McnblTaHWe aneKTpUYecKkon NPOYHOCTM U30NALUK Lienen nHTepdencos CBS3U No Y
2 OTHOLLIEHMIO K KOPNYCY 1 Mexay cobon nepemMeHHbIM HanpsbkeHnem 500 B,
g' yactoton 50 Ny B TeyeHne 1 MUHYTHI.
=
- N3mepeHmne conpoTUBREHNst N30NALUN BCEX SNIEMEHTOB HE3aBUCUMbIX Lienen
< 5. [repMmuHana, kpome Lenen LmMdpoBbIX CBA3EN, OTHOCUTESBbHO Kopryca 1 Bcex H, K1, B
e He3aBMCUMbIX Lienen mexay cobor B 06eCTOYEHHOM COCTOSIHUMN.
=
(% AHanNM3 NPUHUUNManbHbIX CXEM, 3a4aHnsi HA HAcTPoWKy TepMmuHana P3A Ha
a 6. |cooTBeTCTBME MPUHATHIM MPOEKTHLIM PELUEHUNSIM Y TEXHUYECKNM H
XapakTepucTukam (yHKUUAM) YCTPONCTBA.
<
AN o
o] IS 7 3agaHue Tpebyemown KoHdUrypaLmm, ycTaBok U pexxnmoB paboTbl H
& 8’ " |(napameTpupoBaHue) TepMuHana P3A.
S y
el 8 MpoBepka noporoB cpabaTbiBaHUSA 3a4eNCTBOBAHHbLIX AWCKPETHBIX BXOL4OB H
ol \ " |Nnpuéma curHanoB OT BHELUHUX YCTPOMNCTB.
c| 3
=
g
=] p=
]} f'e)
1S Ilncr
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O61bem u nocnenoBaTesibHOCTb BbINONIHEHUA paboT, NPOBOAUMbIN NpU
TEXHUYECKOM 06CNYy>XMBaHMU MUKPONPOLLECCOPHbLIX YCTPOWCTB pefieMHON
3alWUTbl U aBTOMaTUKH

Bug
TEeXHUYECKoro
obcnyxnBaHus

[MpoBepKa MCnonb3yemblX PEXMMOB M NapaMeTpoB cpabaTbiBaHus,
3a[eCTBOBaHHbIX (DYHKLMIA Ha COOTBETCTBME 3afaHHbIM, C Nogayen oT
NPOBEPOYHON YCTAHOBKM TOKOB, HAMPSPKEHWIA, OUCKPETHbIX YNPaBsoLmMX
curHanos. NpoBepka napaMeTpoB cpabaTbiBaHWst U BO3BpaTa KaXgoro
M3MEepUTENBHOIO opraHa U PYHKUMOHAMNBHOMO y3na Ans 3a4eNCTBOBaHHbIX
PYHKUUIA, BpEMEHMN UX AEUCTBUS1, KOHTPOSb COCTOSAHUS BbIXOOHbIX pene,
cBeToaMoaoB Npu cpabaTtbiBaHWMM, KOHTPOMb BblAaBaeMon no Lngposomy
MHTepdency caasm nHdopmaumm n eé€ npoxoxaeHus B ACY Tl n aBTOHOMHbIE
perncTpaTopbl aBapuiHbIX COObITMIA U NPOLIECCOB.

Mpwn BeinonHeHnn K1, B gonyckaeTca NpoBepKka TOMbKO napaMeTpoB
cpabaTblBaHUSA O4HOMO U3 OCHOBHbIX M3MEPUTENbHbLIX OPraHOB
MUKponpoLeccopHoro yctponctea P3A n BpemeHu cpabaTtbiBaHUSI OOHOW 13
OCHOBHbIX (DYHKLIMIA HA COOTBETCTBME 3aaHHbIM yCTaBKaM MO BPEMEHU U
CpaBHEHUE VX C U3MEePEHHbIM Mpu H.

H,K1,B

10.

lMpoBepka B3auMOOeNCTBUS UCNOSNb3yeMbIX PYHKLMIA U NOTMYECKUX Lienen
TepmmnHana P3A ¢ KOHTPONEM COCTOSIHUSI BCEX KOHTAKTOB BbIXOLHbIX pere,
CBETOOMOO0B M Namn CUrHanusaumm, ¢ KOHTpPOnem BbldaBaeMor UHopmaLn B
ACY TI1 unu B cuctemy cbopa v nepegadv nHpopmauum n B asBToHoMHble PAC
nyTem CO3f4aHus yCroBUi Ansi NoodepeaHoro cpabaTbiBaHMS KaXkaon
MCNonb3yemMon PyHKUMM 1 nogadn HeOBX0ANMbIX CUrHANOB Ha AUCKPETHbIe
BXOAbl 3alMTbl C aHanu3om noseneHus MI1 yctporictea P3A no BbIXOOHBIM
pene, ocLUMnorpaMMam 1 XypHanam cobblTUi BHYTPEHHEro permctparopa
(Mmony4eHHble ocuUNNorpaMMbl 1 XXypHarnbl COObITUIA AOMKHbI OblTb COXpPaHEHbI B
3MNEeKTPOHHOM BMAE B OpUrMHaNbHOM chopmaTte 1M NpuUoXeHbl K NpoToKonam
Hanagku v NepBoro NPouIakTUYECKoOro KOHTPONS).

H, K1

11.

MpoBepka hyHKLMI pernctpaumm cobbiTui, ocumnnorpadpoBaHns CUrHanoBs,
onpegeneHns mecta noBpexaeHns (Mpu Hanmuum), oTobpaxeHns napaMmeTpoB
3aLLMTBI C Mofayen OT NPOBEPOYHOM YCTAHOBKU TOKOB, HAMPS»KeHNN, ANCKPETHBIX
yNpaBnsoLmMX CUrHanos.

H, K1

12.

lMpoBepka OTCYTCTBUS NOXHbLIX AEACTBUN NPU CHATUM U Nodadve Harnps>keHns
onepaTMBHOIO TOKa C MOBTOPHLIM BKINOYEHUEM, Yepe3 nHTepsan speMmenn 100-
500 mc, Ha pabo4nx 3HaYEHUSAX YCTaBOK, C MOAAaYeN Toka (HanpsXKeHWst), paBHOro
0,8 oT 3HayeHus Toka (HanpshkeHus) cpabatbiBaHus (1,2 OT 3HaYeHus
conpoTMBreHns cpabaTbiBaHus).

13.

MpoBepka oTCyTCTBMSA NOXHOro cpadaTbiBaHua MI yctpoincte P3A npu nogaye
HanpshKeHWs onepaTUBHOIO NOCTOSTHHOrO TOKa 0OpaTHOWM NOMSIPHOCTMY.

MpoBepka oTCyTCTBMA NOXHOro cpabaTeiBaHmsa MI yctporictBa P3A npu nogade
HanpshKeHUs NMTaHMsa 0OpaTHOM NONSIPHOCTM BbINOMHAETCA TONbKo npu H.

14.

lMpoBepka B3anmogencTasns ¢ apyrumu yctpomcteamu P3A, ynpaBneHus u
curHanusauum (NpoBepka BCEX UCMNONMb3yEMbIX LIEeNen BbIXOAHbLIX pere).
[lonyckaeTcsl NPOBEPKY BbIXOAHbIX Lienew BbIMNOMHATb 40 KNEMMHUKa Wwkada
(naHernu), B KOTOPOM pacnosioXXeHo npoBepsieMoe ycTponcTeo P3A.

H, K1, B, K, TK

15.

lMpoBepka B3aMmMogencTems ¢ Apyrumu yctponctsamm P3A, ynpasneHus un
curHanusauum (NpoBepka BCEX MCMOMNb3yeMbIX ANCKPETHbBIX BXOAOB).
[lornyckaeTcst NpoBEPKY BXOAHLIX Lienen BbINMONHATL C KNeMMHUKa LwKada

(naHernu), B KOTOPOM pacnosioXeHo npoBepsieMoe ycTponcTeo P3A.

H, K1, B, K, TK

WMHB. Ne noan.
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n/n

O61bem u nocnenoBaTesibHOCTb BbINONIHEHUA paboT, NPOBOAUMbIN NpU
TEXHUYECKOM 06CNYy>XMBaHMU MUKPONPOLLECCOPHbLIX YCTPOWCTB pefieMHON
3alWUTbl U aBTOMaTUKH

Bug
TEeXHUYECKoro
obcnyxnBaHus

16.

MpoBepka paboTbl TEpMUHana ¢ AEWCTBUEM B LIENW YrpaBlieHns
KOMMYTaLMOHHBIMK annapaTtaMu (onpoboBaHWe AeicTBUS 3aLnThbl U
ABTOMAaTMYECKOro NOBTOPHOIO BKIoYeHUs (Aanee - AlNB) Ha oTKnoYeHne n
BKIIOYEHMWE BbIKMNoYaTenein) oTAeNbHO ANs KaXaoro afieKTpomMarHuTa.

H, K1, B, K, TK

17.

lMpoBepka ynpaBneHnsi KOMMyTaLUMOHHLIMUM annapaTtamMmu NpucoeanHeHUs
(BbIKNOYATENAMU, Pa3beAVHUTENSAMM, 3a3EMIISIOLLMMUN HOXaMU) C MOMOLLLbIO
CpeAcTB TepMuHana (Mpy HanMuYnmM Takon BO3MOXHOCTH).

H, K1, B, K, TK

18.

MNpoBepka B3anmoaencTens ¢ apyrumn ycrporictsamm P3A, ynpasneHuns un
CUrHanu3auum ¢ NCNosib30BaHMEM TEXHOSOMMI NPOTOKOMNOB 0O6MeHa AaHHbLIMU
mexay Ml yctponctsammn P3A.

H, K1

19.

Mposepka dyHkLuMoHMpoBaHua APM P3A (npu Hanu4un).

H,K1,B

20.

[MpoBepka hopmMMpoBaHMS COOBLLEHN OT TEPMMHANOB O HapyLLleHMn obmeHa
MHopmaumen nNo LMdpoBbIM KaHanam CBA3M C KOHTPOMNEM OTCYTCTBUS NTOXHbIX
cpabaTtbiBaHU 1 HOPMUPOBAHMEM CUTHANM3ALNN:

- ans MIT yctpowncTte P3A ¢ ncnonb3oBaHMEM TEXHOOMI NPOTOKONOB 06MeHa
naHHbIMK Mexay ycTponcTBamm P3A - npu 6nokvpoBaHum (OTKIKOYEHUN OT CeTH)
MHTepdencHoro 6rnoka CBs3N ¢ KOMMYHUKaLMOHHON CETbIO;

- Ana TepmuHanos [3J1 - npoBepka npuy oTkNoYeHnn kabens cBs3n oT NOpToB
nepegayv OaHHbIX;

- AN 3almMT pacnpegeneHHoro Tuna - Npu oTkioYeHnn kabens nepegaym
NaHHbIX OT NepugepunHbIX TEPMUHANOB NPUCOEANHEHNN.

H, K1, B, K

21.

MpoBepka hyHKLUNOHNPOBAHNA TECTOBOIO KOHTPOSS CHATMEM U nogaden
HanNPs>KeHUs NUTaHUS - C Nepesarpy3kon TepMuHana ¢ NpoBepKon pesynbTaToB
paboTbl CUCTEMBI CAMOAMATHOCTUKM MO CTATyCy CUrHaNoOB MCMPaBHOCTH
OTAEeNbHbIX 6NOKOB, KAHAMNOB CBA3W, CUHXPOHU3ALMN BPEMEHU U NMPOBEPKOM
COXPaHHOCTU 3aZlaHHON KOHJUrypauumn TepMuHana nocne ero nepesarpysku.

H, K1,B, K

22.

MpoBepka paGourM TOKOM U HamnpshkeHUeM:

22.1.

npoBepka NpaBUbLHOCTU NOAKMYEHWS Liernen Toka 1 HanpsbkeHna kK MI
TepMUHany ¢ UCNonb30BaHMEM YCTPOWCTBa oTobpaxeHus (gucnnes)
n3MepseMblX 3HaYEHUN MO BXOAHbLIM aHarorosblM KaHanam u cpaBHeHUeM KX C
3aBeJOMO NpPaBWbHBIMU U3MEPEHUSIMU (LLIMTOBBLIX NMPMOOPOB, APYrnX
TepMmuHanoB P3A, yCTpoOnCcTB nsMepeHui);

H,K1,B, K

22.2.

nNpoBepKa NpaBuITbHON paboTbl aHANOroBLIX BXOA0B (AOMYCTUMbIX MOrPELUHOCTEN
M3MepeHnin aHanoroBbIX CUrHaNoOB TEPMUHANOM) NPy Nogaye STanoHHbIX
CUrHaNoB OT NPOBEPOYHON YCTAHOBKM B COOTBETCTBUN C TEXHUYECKOM
NOKyMeHTaumen Ha ycTponcTBo P3A;

H, K1

22.3

npoBepKa npaBuUibHOCTU HaMpaBJIEHHOCTU 3aLUUT, UMEIOLLNX OpraHbl

" [HanpaBneHHoCTY;

H, K1

22.4,

nNpoBepka NPaBMITbHOCTU BKITHOYEHUS MO LIENAM HanpsiKeHUsi opraHa KOHTPOors
HanpshkeHus oprada AlNB (Npu Hannyun B TepMuHane);

H, K1

22.5.

npoBepka NoBeAeHUs YCTPOUCTBA BOKMPOBKM NPU HEUCNPABHOCTSIX B LIEMSX
HanpsKeHUs NPV UMUTALMN HAPYLLEHWIA U OTKIIOYEHUN Lienen HanpshxeHns
noovepeaHblM OTKIIOYEHUEM OOHON, ABYX U TpeX a3 OAHOBPEMEHHO;
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O61bem u nocnenoBaTesibHOCTb BbINONIHEHUA paboT, NPOBOAUMbIN NpU Bvg
TEXHUYECKOM 06CNY>KMBaHMN MUKPONPOLLECCOPHbLIX YCTPOUCTB PeNermHON | TEXHUYECKOro

n/n
3almThbl U aBTOMaTUKKU obcnyxnBaHus

NBYXCTOPOHHSISt NpoBepka noakntodveHns A3, 0P3;

nNpoBepKa NpaBuITbHOCTU NOAKNIYEHNs AnddepeHLmanbHbIX 3aWwuT
noAcTaHUMOHHOro obopyaoBaHus (TpaHcgopMaTopoB, aBTOTpaHcopMaTopoB
peakTopoB, LUMH, OLLUMHOBOK);

nposepka 3abnokmpoBaHHoro coctosHua HBYS3, BUB npu xots 661 ogHOM
3anyLleHHOM nepeaaTtymke Npu nmutaumm paboTbl 3allmTbl Ha 6NOKUPOBKY;
BbINOSTHEHNE NHBIX NMPOBEPOK, NPeAyCMOTPEHHbIX MPOTOKONOM paboT npu
Hanagke n BBoge TepMmnHana B paboTy;

22.6. H, K1

npoBepKka NapameTpuUpoBaHNst U KOHPUrypupoBaHUs 3a4aHuUo 1 COXpaHeHWe

22.7. y
banna napameTpMpoBaHus;

H, K1, B, K

KOHTPOIb 3HAYEHU TEKYLLMX MapaMeTPOB N NCMPABHOIO COCTOSAHUS YCTPOWCTBA
22.8. [no gncnneto TepMyHana, CUrHanbHbIM 3fIiEMEHTaM U cooOLLEeHMAM (curHanam) H, K1, B, K
ACY TIT (npu Hannumm);

ouKnCTKa NamsTh BCTPOEHHOTO pernctpaTopa (ocumnnorpada) 1 KBUTMpoBaHWe

22.9. o
CBETOAMOOHOW cUrHanusawunm;

H, K1, B, K

22.10.[koHTpOnNb (YyCTaHOBKA) TEKYLLIEr0 BPEMEHMW. H, K1, B, K

4.2 Mepbl 6e3onacHoCcTun

4.2.1 KoHCTpyKUMs  TepMuHana noxapobesonacHa B  COOTBETCTBUMM C
FOCT 12.1.004 n obecneuymBaeT ©Oe3onacHOCTb OOCNYyXMBaHUA B COOTBETCTBUU C
FOCT IEC 61439-1.

4.2.2 Mo TpeboBaHUAM 3aLMTbl YENOBEKA OT NOPaXKEHUS NEKTPUYECKMM TOKOM
TepMuHan cootBeTcTByeT knaccy 01 no NOCT 12.2.007.0.

4.2.3 [Ins 3awnTbl OT COMNPUKOCHOBEHMSI C TOKOBEAYLMMU 4acTaMun TepMuHan
nmeet 060MouKy.

4.2.4 MNpwn aKkcnnyatauyum n UCNbITAHNAX  TepMuHana Heob6xoanumo
pykoBoAcTBoBaTbCA «[lpaBunamm TEXHUYECKOM JKChnyaTaumm SNeKTPoyCTaHOBOK
notpebutenen» un «llpaBunamm N0  oxpaHe Tpyda nNpu  3KCAnyataumm
3I1IEKTPOYCTaHOBOKY.

4.2.5 MoHTax, obcnyxumBaHMe W SKCNnyaTtauuio TepMuHana paspeluaeTtcs
NpPoOM3BOAUTL NULaM, NpPoLLeAWnM cneLlmanbHyo NOAroTOBKY, MMEIOLLNM aTTeCTaumio Ha
npaBo BbIMNOMHEHNSA paboT (C y4eToM cobntogeHns HeOb6XoANMbIX Mep 3alUnTbl N3genni
OT BO3AENCTBUS CTaTMYECKOro 3NeKTpUYecTBa), XOpPOLUO 3HaKLWMM OCOBEHHOCTH
3NEeKTPUYECKOM CXEMbI N KOHCTPYKLUMIO TepMUHana.

4.2.6 Bolemky 6r0kOB M3 TepMuHana u uX yCTaHOBKY, a Takke paboTbl Ha

pas3bemMax TepMnHana criegyet npon3BoanTb Npu 006ecTO4YEHHOM COCTOSAHUN ~ MPUHATBIX
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Mepax No NpeaoTBPaLLEHUNIO NOPaXXEeHNS 0BCNY>KMBAIOLLErO NepcoHana aNekTpnu4eckum
TOKOM.

4.2.7 YCTPOUCTBO YyCTaHaBnMBaeTCA Ha 3a3eMfieHHble  MeTaniunyeckue
KOHCTPYKUWUKN, NpM 3TOM HeobxoaumMo obecneunTb HaLEXHbIN SMEKTPUYECKUA KOHTaKT
MexXay naHesrbild W BUHTAMWU KpensieHuUst YCTPOWMCTBA, a TaKkKe COeAWHUTb BUHT
3a3eMIsieHss YCTPONCTBaA C KOHTYPOM 3a3eMfeHUs Me[HbIM MPOBOAOM CEeYEeHUEM He
mMeHee 2,5 MM2.

4.2.8 lNpun npoBeaeHnn TEXHUYECKOro OBCNyXMBaHUA cregyeT npeanpuHumaTh
Mepbl NPeSOCTOPOXKHOCTU ANA HeAONYLLEHUS HexenaTerlbHbIX BO3OeNUCTBUA Ha apyrue

YCTPONCTBA, B TOM YuUCIe pasMblkaHNe BbIXOOHbIX Lenen yCTponCTBa.

BHUMAHMUE! K KnemMmMHbIM coeauvHUTEnsiM Ha 3afHEeWn CTOpPOHe MOoryT
nogBoAuUTbLCA paboune HanpshkeHua (oo 600 B), a Takxke
TOKOBbIe Luenu!

3anpelwaeTca OTKNKO4YaTb OT KIEMMHbIX CoeAuHUTEneu
HeoGeCcTouYeHHbIe Lienu TpaHcopMaToOpoB ToKa.

4.3 MNpoBepka paboTocnoco6HocTM wu3genua (opraHusaumsa

3KcnnyaTtauuoHHbIX NPOBEPOK)

4.3.1 BHewWwHnn ocMoTp

BHewHnin ocMoTp, npoBepka Ha COOTBETCTBME 4YepTexam, NpoBepKa KadecTBa
cbopKn, NpoBepKa KOMMNSIEKTHOCTU MOCTaBKMN N YNaKOBKN NPOU3BOASTCSA BU3yarbHO.

Mepen pacnakoBKOW NPOBEPAOTCS:

— NPaBWUNbHOCTb YNAKOBKW;

— cofepXaHue U KayeCTBO MapKUPOBKWN YMAKOBKW.

Mocne pacnakoBku BU3yarbHO KOHTPONNPYHOTCS:

— Ka4ecTBO COOpKM;

— OTCYTCTBME NOBPEXOEHUN 3aLUTHBIX, 3aLMTHO-AEKOPATMBHBIX U crieumanbHbIX
NOKPbITUN;

BO3MOXXHOCTb CbeMa M 3aMeHbl BI0KOB;

— KOMIMJ1eKTHOCTb yCTpOI7ICTB N KOMIMNEKTHOCTb NMOCTaBKW;

NpaBUNbHOCTb YCTAHOBKW M OTCYTCTBUE NOBPEXOEHUN BNOKOB YCTPOWCTBA;
— Hanuyue, NpaBUIbHOCTb (PUPMEHHbIX Tabnunyek, Tabnmyek ¢ PyHKLMOHaNbHLIMK
HagNMCAMM U NO3NLNOHHBIMU 0603HAYEHUSAMMY;

— Hann4ne 3a3emMsieHns.
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4.3.2 NMpoBepKa ANINEKTPUYECKUX CBOUCTB N30NALUn

4.3.2.1 ConpoTuBneHne M3onauumn naMepsieTcs Ond BCexX Lenen, Kpome uenen
UMPOBLIX CBA3EN.

[MpoBepKy cOMpOTMBMEHUA U30NAUMU crnefyeT Npou3BOAUTb B COOTBETCTBUM C
FOCT IEC 61439-1 B crneaytoLLern nocrneaoBaTefibHOCTU:

— CHATb HamnpshkeHne CO BCEX WCTOYHUKOB, CBSI3@HHbIX C TepMUHANoMm, wu

OTCOEANHUTL NOoABEAEHHbIE COEAVUHUTENbHbIE Kabenu;

BpeMEHHbIMUN NepemMblHKaM COeUHUTb KIneMMbl TEpMUHAra B rpynnbl uenemu:

uenn nepemMmeHHOro Toka,

uenun nepemMeHHOro HarpsaxeHun4,

Lienu onepaTMBHOIO TOKa U ANCKPETHbIX BXOA0B;

Lenu BbIXOAHbIX pere.

HeobxoauMo u3mMepuTb COMPOTUBMEHNE M3OMALMM MEXAY KOPNycoM U BCEMU
COeIMHEHHbIMU MeXay coOBOoM Lenamu, a Takke Mexay Kaxaown Lenbio U CoeANHEHHbIMU
mMexagy cobon apyrumm uensamu. MisamepeHus NpomMsBOAATCSA C MOMOLLBIO MeraoMmmMeTpa
Ha HanpsbkeHve 1000 B (gonyctmmo npumeHATb MeraommeTp Ha 500 B). MNpu Bcex
N3MEPEHNAX COMNPOTUBIIEHME W3ONAUMN LOSMKHO cocTaBnATb He MeHee 100 MOwm.

PesynbTaTbl namepeHui 3aHocsaTca B Tabnuuy 4.3.

Tabnuua 4.3 — Pe3ynbTaTbl U3MeEpPeHuiA CONPOTUBIIEHNS N30MALUM

OcTanbHble rpynnsbl,
HanmeHoBaHue rpynnbl
enm Kopnyc o6beanHeHHbIe Mexay
4 cob0M 1 3a3eMNneHHble
Llenn nepeMeHHOro Toka =100 MOwm
Lo nepenenoro
LleI'IFl)/I ornepaTUBHOIO TOKa U 2100 MOwm
Y =100 MOm
ONCKPETHbIX BXOO0B
Llenu BbIxogHbIX pene =100 MOm

4.3.2.2 JnekTpuyeckass NPOYHOCTb M3ONALUUM BCEX 3NIEMEHTOB HE3aBUCUMMBbIX
uenen TepMuHana, kpome uenen uMdpoBbIX CBA3EN, NPOBEPAETCA MeXOy KOpPrycoM n
BCEMW COEAUHEHHbIMM Mexay cobon uenamMu, a Takke Mexay Kaxaon uenbio wn
COEOVHEHHbIMN Mexay cobon apyrmmu uensmu. Bo Bpems uChNbITaHUA He LOSMKHO
nponcxoanTb Npobost 1 nepekpbiTUA n3onsaumu. lNocne NpoBepkn NPOYHOCTU U30MNALMM
HeobXxo4MMO MOBTOPHO M3MEPUTb conpoTuBneHne wusonauum (4.3.2.1). WcnbiTaHne

NPOYHOCTN MN3OoNAUNN CHUTAETCA YChnelwlHbIM, €Clin ee COonpoTuBIiIEHNE COCTaBuUIIO He
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meHee 100 MOwm.

[ns uenen uMpoBbIX CBA3EN aneKTpuyeckas NPOYHOCTb U30NALMN NPOoBepSETCA
ncnbltTatenobHblM HanpsbkeHnem 500 B nepemeHHoro Toka 4dactotbl 50 'y B TeyeHue
1 MuHyTbl. BO Bpemsi MCMbITaHUN HE OOSMKHO MNPOMCXOA4MTb NPoBOos M NepekpbITUS
n3onsaumn.

[Mpu npoBegeHUn nepnoanyecknx UCMNbITaHUM HA MecTe aKcrnyaTaunum SaHHOro

YyCTPOWCTBA crnefyeT pykoBoacTBoBaThCcs TpeboBaHnsamu MNTI3AM.

BHUMAHUE! Llenn ACY TN (pa3bembl X3-X5) npoBepke He noanexar.

B cnyyae, ecnu TpeboBaHUsAMM 3KCNyaTUpPYHOLLEN
opraHusauum npeaycMoTpeHa MpoBepKa WU3onAuMM Lenen
uMdpPOBLIX CBA3EN, TO U3MEepeHMe CONMPOTUBIEHUS U3ONALMUN
npoun3BoAUTCA MeraoMmMeTpoM npu HanpsxkeHun 500 B.

4.3.3 NMpoBepka ucnpaBHOCTU OSIOKOB TepMMHanNa

TepmuHanbl  cepun  «bpecnep-0107»  MMeT  BCTPOEHHble  OYHKLMM
camMoanarHOCTUKM U OBHapyXeHust BHYTPEHHUX HeucnpaBHOCTEW. YacTuyHas

camMmogmnarHoCtTmka B pa6oqu pexunme no3BoJideT BbIABUTb U CUTHAINM3NpoBaTb

g (BbIXOQHOW CUrHanm M cBeToguo4Has WMHAMKAUWS) O BO3HUKLIMX HeucnpasBHoCTAX. Ons
=)
s npoBepkn paboTocnocobHOCTM OnOKOB TepMuHana WCNoNb3yeTcss MeH «TecT»
|y
§ (3.3.4.10).
Heobxogumo nocnepoBatenbHO 3anyctutb YHKUUMM TecTupoBaHuA 61okoB

g TepMuHana:
<
g — 6noka npoueccopa (3.3.4.10.1);
@ — 6noka nutaHus (3.3.4.10.2);
X
P — 6noka aHanorosbix Bxodos (3.3.4.10.3);
o — cBeToamoaHon nHankaumm (3.3.4.10.4);
=
§ — nonb3oBaternbckoro uHTepdgenca (3.3.4.10.5);
- — 6Bnoka anckpeTHbIX BbIxoaos (3.3.4.10.6);

<
© § — Brnoka auckpeTHbIx Bxoaos (3.3.4.10.7).
5 8 B cnydyae BbiBNeHNs HencnpaBHOCTEN crieqyeT obpaTuTbCsl Ha npeanpusaTue-
SpA
(E)'t \*{'\ M3roTOBUTESb.
= B

%‘;3:\
c
g
=1 b=
]} f'e)
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4.3.4 MNMpoBepka npaBuUIIbHOCTU n3MepeHus aHanoroBbIX

CurHasnosB

[Onsa npoBepkn nNpaBUNIbBHOCTM  U3MEPEHUs aHarnoroBblX CUrHaroB Ha
COOTBETCTBYHOLUME KNEeMMbl TepMuHana cnegyetr nogaTb HOMUHalbHblE TOKUM U
HanpsbPKeHUst OT BHELUHEero UCToYHMKa (K MpuMepy, UCMomnb3ys KOMMMEKC NporpaMmHo-
TexHu4yeckun wuameputenoHoln «PETOM-51») n cpaBHUTbL NOKasaHuUs TepMuHana
(3.3.4.1) ¢ nokasaHWsIMN BHELUHUX W3MEPUTENbHbLIX NPUBOPOB, UMEIOLLMX KIaccChl

TOYHOCTM HE XyXXe YKa3aHHbIX B NpunoxexHun B.

4.3.5 MNpoBepka ycTtaBoK

[nsa npoBepkM ycTaBOK M3MepUTESbHbIX OpraHoB HeobxoAMMO MCMNoSb30BaThb
«McnbiTaTenbHbIn Boixoa» TepmuHana (3.3.4.10.8). Heobxoanmo 3agaTb COOTBETCTBUE
Mexay npoBepAEMbIM WU3MEPUTENbHBIM OpraHoM W BbIXOOAHLIM pene, KoTopoe
ncrnonb3yeTcsa B kKadectBe «McnbiTatenbHoro Bbixoga». Homep BbIXxogHOro pene,
KOTOopoe ucnonb3dyetcs B KadecTBe «McnbiTatenbHOro Bbixoga», NPUBOAMTCA B MEHHO
«TecTbl» — 3.3.4.10.

Mocne 3apaHunsa 4epe3 nporpammy cBsA3nm Homepa WO, nogknyeHHoro K
«McnbiTaTenbHOMy BbIXoAy», HEOO6XOAMMO NPOBECTU UCTbITaHUS, BbibpaHHoro NO.

OyHKkumna «UcnbiTaTenbHbI  BbIXOA4» AEWCTBYET A0 MNepBOM nepesarpysku
TEpMUHANa, nocne nepesarpy3kn BbIXOAHOE perne  (YHKUMOHMPYET COrfacHo
norn4yeckon cxeme TepmMmHana, kotopas onpeaenseTcs ero Ha3Ha4yeHMeM.

MonHasa NorpeLwHoCTb BblAEPXKKM BPEMEHU Ha cpabaTbiBaHWe 3awuTbl B 0bLweM
cnyyae onpegensieTca BpeMeHem paboTbl punbTpa dypbe, NPOrpaMmMHON 3a4epPXKKON
NOMNKN 3aLlMTbl, BPEMEHEM cpabaTbiBaHUS pene TepMuHana u coctaBndeT He bonee
40 mc.

4.3.6 NMpoBepka ANCKPETHbLIX BXOA0B

[lns NpoBepkn OUCKPeTHbIX BXOAOB TepMMHana nof paboyvMm HanpskeHvem
criegyeT nogaTh OT BHELUHEro MCTOYHMKA Ha COOTBETCTBYHOLLME KNEeMMbl MOCTOSIHHOE,
NnepemMeHHOe UNM BbINPSAMIIEHHOE HanpsKeHWe (3aBUCUT OT TUMOUCNONHeHns 6roka
OMCKPETHbIX BX0AOB) BenuyuHou Bbiwe 0,8 Unvr M NpoBepuTb  NPaBUbHOCTb
oToOpaXeHusi  COCTOSIHUSi  OMCKPETHOro  Bxoda  4Yepe3  MeH  TepMuHana

Pexum/Ouckp.curHansi/BxoaHble.
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4.3.7 NMpoBepKa BO3JEeUCTBMA Ha BHEeLLHME uenu

[MpoBepka BO3OENCTBUS Ha BHELUHME LEenu OCYyLEeCTBSETCA BbI3OBOM (DYHKLMN

TecTbi/Ouckp.Bbixoabl (3.3.4.10.6).

4.3.8 MNMpoBepka B3anumoaencTeusa tepmuHana ¢ apyrumm HKY

[MpoBepka B3anmoencTems TepmuHana ¢ gpyrumm HKY ocywectensertca npu
nogaye OUCKPETHLIX CUrHANIOB M KOHTPOSIEM BbIXOAHbLIX perne npu nogaye TOKOB U

HanpPsPKeHUA, UMUTUPYIOLLMX pexnMbl ADC, B KOTOPbLIX AOMKEH paboTaTb TEpMUHA.

4.3.9 NMpoBepka cepBUCHbIX PYHKLUN

4.3.9.1 NpoBepka YacosB TepMmHana

BHUMAHUE! BcTpoeHHbIN  pe3epBHbIA  UCTOYHUK MNUTAHMA  4acoB
rapaHTMpoBaHHO obecne4yMBaeT paboTy B Te4veHue 7 CYTOK.
Ecnu nepepbiB nNUTaHuA TepMuHana npopgomxancsa 6Oonee
7 CYTOK, TO He0O6X0AMMO NPOBECTUN NPOBEPKY YaCOB.

Mpy npoBepke 4YacoB TepMuHana crnegyeT NPOKOHTPONMPOBATh KOPPEKTHOCTb

4]
f':G[ nokasaHun YyacoB TepMuHana. [ns NpoBepKn HYXKHO OTKITOYUTL TePMUHAI OT fOKanbHOW
2 CeTW, OTKIMKYUTD U BKIIOYNTb NUTaHKE.
=3
2 Ecnn yacbl nokasbliBalOT KOPPEKTHOEe BpeMsi, TO MpoBepka 3aBepllaeTtcs. B
NPOTUBHOM Criydae CMOTpu Tabnuuy «Bo3MOXHble HeMcnpaBHOCTM W MeTOAbl WX
S ycTpaHeHus» (3.4).
(=)
2 4.3.9.2 lNpoBepka aBapnnHoro ocumnnorpada
o
Z [1ns npoBepkn BCTPOEHHOro ocumnnorpada Heobxoanmo:
9 1. Ha cooTtBeTcTBYyKOLLIME KIEMMbl TepMuHana rnogaTb HOMUHAarbHble TOKM W
z HanPsHKEHWS.
§ 2. 3anucaTb KOHTPOSbHYO OCUMNIIOrpaMmMy C NOMOLLBIO Bbi3oBa doyHKUmM XKypHan
m o o
3anucen/Py4Hon nyck (3.3.4.4.2).
<
slS 3. BctaButb BHewHUn USB-HOCUTENb B TEPMWMHAM W CKOMUPOBAaTb 3arucaHHyH
[ No\|
@®© ) o
o] &S ocumnnorpammy (XypHan 3anucen/3anucu/KonupoBaTth).
N K]
%-‘S\ 4. NpocMOTpeTb OCUUNIOrpaMMy C BHELLUHErO HOCUTESNS C MOMOLLBK NPOrpaMmbl
¥ . ; Y
- é\ WinBres (BPCH.00002-01 34 01 «[porpammHoe obecneveHne WinBresy»), Bxogsiien B
)
- KOMMJEKT NOCTaBKW.
5
=1 b=
ol
z § Nuer
s BPCH.656132.010 P9
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5. CpaBHUTb 3annCcaHHble TOKM U HanpsbKeHUst ¢ NnogaBaeMbiMU Ha TEpMUHAT.

4.3.9.3 lNpoBepka NOAKYEHNA NO FOKarbHOM CeTn

[MpoBepka MOOKMOYEHUS MO flOKanbHOW CeTW OCYLUECTBIISAETCS  COrfacHo
BEPCH.00007-01 34 01 «[porpammHoe obecneyeHne BresMony.

4.4 NMpoBepka paboToCNnOoCOOHOCTU U3Aenusi, Haxoasierocs B

paboTte

MNpoBepka paboTocnocobHoCTM  mM3genusi, Haxogsweroca B  pabore,
Npon3BOAMTCS BU3yarnbHO. [Npy HopmanbHOW paboTe ycTponcTBa Ha NnepeaHen nuueBom
naHenun ceeTUTCA 3eneHbin cBetoamoq «lFoToBHOCTb». [lpn HaxaTum Ha nobyto
KnasuLly TepMuHan ns pexmnma oxmaanus (3.3.3) nepexoanT B AeXKYPHbIN pexnm (3.3.2)
— BKIKOMaeTCcsa gucnnen.

Ecnu B TepmMuHane He akTMBMPOBAH PEXMM KOSbLEBOW 3anMcu, TO HACTOATENbHO
pekoOMeHOyeTCsl CrneauTb 3a COCTOSIHMEM formyeckoro curHana «lMepenonHeHue
namatuy». [pn nosBneHMn JaHHOro curHana HeobxogMMO MPOU3BECTM KONUPOBaHWE
ocuunnorpaMmm Ha BHeWHUn USB-HakonuTenb 1 O4NCTUTDL XKypHan 3anuncen (3.3.4.4.3),
TaK Kak B JaHHOM Crlydae HOBble OCLMNIIOrpaMMbl HE COXPaHSAOTCS.

PekomeHayeTca nepuogudecku CpaBHMBATb  3HAYEHUSI  KOHTPOSIMPYeMblX
TEPMUHANoOM BenWYMH 4epe3 MeHi «Pexum» ¢ gpyrumm npubopamn, KOCBEHHO

oueHnBas paboTocnocobHOCTb N3MEPUTENBHOM YacTn YCTPONCTBA.

4.5 3ameHa 6510KOB TepMMHana

BHUMAHUE! TepMuHan gormkeH NOAKMHOYATHLCA K 3aWMUTHOMY 3a3eMIIeHUI

He3aBUCUMO OT YCIIOBUM IKCNyaTaummu. ATo TakKe OTHOCUTCS K
0COObIM cny4yasiM, TakKMM KaK CTeHAOBble WCNbITaHUS,
OeMOHCTpauuu. AkcnnyaTauus TepMuHana 6e3
COOTBETCTBYHOLLUEro 3a3eMSIeHUs1 MOXeT MoBneYb Kak ero
noBpeXxaeHue, Tak U NOBPeXAeHUe U3MepUTESbHbIX KOHTYPOB, U
MOXeT SIBUTbLCA NMPUYMHOWN TPaBM UMW aBapUn.

He npukacanTecb K 35fIeKTPOHHbIM CXemMaM [Mpu CHATOW Kpblwke. K3penuve
COOEPXUT INEKTPOHHbIE MMUKPOCXEMbI, KOTOpble MOryT OblTb MOBpPEXAeHbl Mnpu
BO3OENCTBMN CTaTUYECKOrO 3fieKTpuyecTBa. B anekTPOHHbIX cxeMax Takke BO3MOXHO

Halnm4mne HanpaXeHnd, onacHoro Anda 4yenoBeka.
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4.5.1 3ameHa 6noka npoueccopa

WHaveuayanbHas npuHagnexHocTb Gnoka npoueccopa AaHHOMY TepMuHany
onpegenseTca nHdopmauuen, sanucaHHon B panre yctaBok. B HeM xpaHATcs: Homep
TepMuHana; BecoBble KoadpduumeHTbl AL,  koadduumeHTol TpaHcdopmaumnm
nepBUYHbIX TpaHcopmaTopos.; foruka pabotsl u 1.4. Npn 3ameHe Gnoka npoueccopa
(Hanpumep, peMoHTHOM n3 coctaBa 3WI) B Hen ycTaHaBnMBaEeTCHA pe3ngeHTHoe
nporpammHoe obecneyeHne, HeobxoauMmoe ANA  BbINOMIHEHUS  peanu3yemoro
anroputma. Ecnun oHO He yCTaHOBNEHO, TO HOMEP TEpMMHanNa, yCTaBkM U nornka paboTbl
He ByoyT COOTBETCTBOBaTb AENCTBUTENBHOCTM.

[ns 3ameHbl 6Gnoka npoueccopa TepMmHana Heobxoammo:

1. OTKNOYNTb NUTaHME TepMMHana.

2. OTcoeguHUTb pasbeMsbl C 3aHen YacTn TepMunHana (NpeaBapuUTeNbHO CHATL TOKU
N HanNpPsKeHWsi C 4EMOHTUPYEMbIX pa3beMOB).

3. OTKpYTUTb BMHTbI KpenneHust 6rioka.

4. AKKypaTHO U3BreyYb U3 TeEpMMHarna 3aMmeHseMbI OrokK.

5. BcTtaButb HOBLIN 610K B TEpMUHAD.

6. CobpaTb TepMuHan B 06paTHOM nopsiake.

7. MNMopaTb NUTaHWe Ha TepMuHarn.

8. C nomowto ceteoro MO mnnu BHewHero USB-HocUTENs 3anucaTtb B TEpMUHan
dann pesmaeHTHoro MO 1 ycTaBok.

9. MNMpoBepuTb UcnpaBHOCTL 6noOka npoueccopa C MOMOLLID MeHK «TecT»
(3.3.4.10.12).

10. MNpoBepuTb rpynny ANCKPETHLIX BXOAOB Ha 6noke npoueccopa (3.3.4.10.7).

4.5.2 3ameHa, ycTaHOBKa G/IOKOB aHanoroBbIX BXO40B

[na 3ameHbl MNn ycTaHOBKM HOBbIX OGMOKOB aHanoroBblX BXOAOB TepMuHana
HeobxoanMmo:

1. OTKNHOYMTbL NUTaHWE TepMMHana.

2. OTCcoeamHNTL pasbemMbl C 3aaHeN YacTu TepMmHana (npeaBapuTesibHO CHATb TOKM
N HaNpPsPKEHUS C AEMOHTUPYEMbIX Pa3beMOB).

3. OTKpYTUTb BUHTBI KpenneHus 6noka.

4. AKKypaTHO M3BMeYb U3 TEpMUHaNa 3ameHsieMbl GITOK.

5. Y6eouTbCsi B NpaBWUMbHOM HACTPOMKE agpecaumMum BHOBb YCTaHaBNMBAEMOro

6roka. C NoMoLLbO NasiNbHUKA HAHECTU nepembI4Kn Npmunoem B HOBLIN BGNOK aHaNoOrM4yHoO
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3ameHsiemomy 6roky. Y6eauTbca B COOTBETCTBMM KaHanoB HOBOro 6rioka 1 HemcnpaBHOMoO
(TN 1 04epeaHOCTbL BXOAOB).

6. BcTtaBuTb HOBbIV B/1OK B TEPMUHAT.

7. Cobpatb TepMunHan B 06paTHOM nopsigke.

8. MNogaTtb NUTaHWe Ha TepMuHan.

9. C nomouwpsto ceteoro MO mnnm BHewHero USB-HocUTeNs 3anucaTtb B TepMuHarn
dhann ycTaBok (B thanne yctaBok Heo6xoaMMo nponucaTb KanMbpoBOYHbIE KO3 PULIMEHTDI
BHOBb yCTaHaBnmBaemoro 6oka).

10. NMpw ycTaHOBKE AONONHUTESNBHBIX GITOKOB HEOBXOAMMO OBHOBUTL KOH(UIYPaLMIO
6rokoB TepmunHana (3.3.4.8.10.3).

11. MNpownsBecTn NPOBEPKY NPABUILHOCTU N3MEPEHUSA aHANOroBbIX curHanos (4.3.4).

Mpn 3ameHe aHanoroBoro 6noka HeobxogMmo nponucaTb KanMbpoBOYHbIE

koadppurumeHTsl (Kayn) BHOBb ycTaHaBnueaemoro 6noka B dpanrie yCcTaBok TepMuHana.

4.5.3 3ameHa, yCTaHOBKa 6nokoB MUNJInamMnepHbIX BXO40B

[nsa 3ameHbl Nn yCTaHOBKM HOBbIX 6TOKOB MUNMaMnepHbIX BXO4OB TepMuHana
HeobxoaMMo:

1. OTKNOYNTb NUTaHME TepMMHana.

2. OTCcoeamHNTL pasbeMbl C 3aHEN YacTu TepMmHana (NpeaBapuTeSibHO CHATb TOKU
N HaNpPsPKEHWs1 C AEMOHTUPYEMbIX Pa3beMOB).

3. OTKpYTUTb BUHTLI KpenneHus 6noka.

4. AKKypaTHO U3BreYb M3 TEpMMHAna 3aMmeHseMbI OrokK.

5. Y6eoutbCsi B NpaBUNbHOW HACTPOWKe agpecauum BHOBb YCTaHaBNMBaEMOro
6rioka. Npu HeobxoaMMOCTHM 3anasaTb NEPEMbIYKM B HOBbIN B/10K aHANOrM4YyHO HENCTIPAaBHOMY
6roky. Ybeamtbcs B COOTBETCTBMM KaHanoB HOBOro 6noka u HeucrnpasHoro (Tun u
ovepeHOCTb BXOAOB).

6. BctaBnTb HOBBIN 610K B TEpMUHAn.

7. CobpaTb TepMuHan B 0bpaTHOM nopsiake.

8. lNopatb NuTaHve Ha TepMuHan.

9. C nomouwpto ceteBoro MO unn BHewHero USB-Hocutens 3anucatb B TepMuHan
(havin ycTaBoK (B dharine ycTaBok Heobxoanmo nponucaTtb KanmbpoBOUYHbIE KOIDULIMEHTDI
BHOBb yCTaHaBnmMBaemoro 6soka).

10. MNpn  yctaHoBKe  AOMOMHUTESNbHLIX  GfIOKOB  HEOOXOAMMO  OBHOBUTL

KOHpurypaumto 6rokos TepmuHana (3.3.4.8.10.3).
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11. MNpownsBecTn NpoBEPKY NPaBUIbHOCTU N3MEPEHUS aHaIOroBbIX CUrHanoB (4.3.4).
Mpn 3ameHe munnunamnepHoro 6noka HeobxoaMmo NponucaTtb KannbpoBOYHbIE

koadppumumeHTbl (Kayn) BHOBb ycTaHaBnuBaemoro 651oka B dpanre yctaBok TepMuHana.

4.5.4 3ameHa, YycCTaHOBKa OJIOKOB [OWUCKPETHbIX BXO4OB W

BbIXOAHbLIX pene

[na 3amMeHbl UK yCcTaHOBKM HOBbIX OGNOKOB AUCKPETHbIX BXOAOB UIM BbIXOA0B
TepMUHana Heobxoanmo:

1. OTKNOYMTb NUTaHME TepMUHana.

2. OTcoeanHUTb pasbembl (3a UCKNIOYEHMEM aHanoroBblix 6/10KOB) C 3aHen YacTu
TepMmuHana (NpeaBapuUTENbHO CHATb TOKU U HANPSXKEHUS C AEMOHTUPYEMbIX Pa3beMOB).

3. OTKpYTUTb BMHTbI KpenneHusi 6rioka.

4. AKKypaTHO U3BreYb U3 TEpMMHarna 3aMmeHsieMbI OroK.

5. YbeoutbCsl B MNpaBWUNbHOW HACTpOVKe agpecaumm BHOBb YCTaHaBNMBaeMOro
6rioka. Npu HeobxoaMMOCTHM 3anasaTb NEPEMbIYKM B HOBbIN 610K aHaNOrMYyHO HENCTIPaBHOMY
6rnoky. Y6eamtbCa B COOTBETCTBMM KaHanoB HOBOro ©Oroka u HeucnpaBHoro (Tuvn u
04YepeaHOCTb BXOAOB).

6. BctaBuTb HOBbIM OMOK B TEpMUHAn.

7. CobpaTb TepMuHan B 06paTHOM nopsigke.

8. MNogaTtb NUTaHne Ha TepMuHan.

9. lNpwn ycTaHOBKE AOMONHUTENBHBLIX BITIOKOB HEOHXOAMMO C NomoLLbto ceTesoro N0
unn BHewHero USB-HocuTensa 3anucatb B TepMmuHan dann yctaBok U OBHOBUTb
KOHpurypaumio 6riokoB TepmuHana (3.3.4.8.10.3).

10.TponsBecT NPOBEPKY 3aMEHEHHbIX AUCKPETHbIX BxogoB (4.3.6) w/vnn

BbIxogoB (4.3.7).

4.5.5 3amMeHa 6noka nutaHus

[nsa 3ameHbl 6n10Ka NMTaHUA TepMUHana HeobxoamMmo:
1. OTKNIOUUTDL NMUTaHME TepMMHaNa M BbiAEPXaTb B BbIKMOYEHHOM COCTOSHUU He

MeHee 5 MUHYT.

BHUMAHUE! lMpn 3ameHe cneayeT MMeTb B BuAY, YTO Ha KOHAeHcatope
BXOoAHOro ¢unbTpa O6N510Ka NMUTAHUA MOXET COXPaHATbLCA
BbICOKOE HanpsiKeHue B Te4eHue 2 MUHYT.
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2. OTcoeauHUTb pasbeMsbl C 3aHeNn YacTn TepMunHana (NpeaBapuUTeNbHO CHATL TOKU

N HaNpshkeHWs1 C 4EMOHTUPYEMbIX Pa3beMOB).

3. OTKpYTUTb BMHTbI KpenneHusi 6rioka.

© N o g &

BcTtaButb HOBbIM 650K B TEpMUHATT.

MNogatb NuTaHue Ha TepMUHar.

AKKypaTHO n3BJiedb U3 TeEpMUHara 3aMeHsieMbI OIOoK.

Cobpatb TepMuHan B 06paTHOM nopsiake.

npOBeCTl/I NpoBepPKY BbIXOAHbIX perie.

4.5.6 3ameHa 6n10Ka MHAUKaLMKM TepMUHana

[ns 3ameHbl

6rnoka wHOMKaUUK TepMUHaNna Heobxoanmo

npeanpnaTne-n3rotoBuTeErsb.

obpaTtutbCca Ha
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5 TPAHCNMOPTUPOBAHUE U XPAHEHUE

5.1 [lonyCTUMbIN CPOK COXPaHAEMOCTM YCTPOMCTBA B YyMakoOBKE WU3roToBUTENS —
2 roga.

5.2 YcTtpownctBa ncnonHenus YXJ14 paccunTtaHbl Ha XpaHeHWe B HEOTaNMBaeMbIX
NMOMELLIEHNSIX C BEPXHUM 3HaveHMeM TemnepaTypbl Bo3gyxa nntoc 40 °C M HWKHUM —
MuHyc 50 °C, ¢ OTHOCUTENbHOW BRaxHoOCTbio Bo3ayxa 98 % npu 25°C (ycnosus
xpaHeHus 2 (C) no TOCT 15150).

5.3 Yctponctea wucnonHeHus  YXJ13.1  paccumTtaHbl Ha  XpaHeHue B
HeoTannMBaeMbIX MOMELLEHNSX C BEpPXHMM 3Ha4YeHWeM TemrnepaTypbl BO3gyxa
nntoc 50 °C 1 HMXHUM — MrnHYC 50 °C, ¢ OTHOCUTENBHON BNaXXHOCTLIO Bo3ayxa 98 % npu
35 °C (ycnosus xpaHeHus 3 (PK3) no NOCT 15150).

5.4 YcTponcTea paccynTaHbl Ha TpaHCMOPTMPOBaHME B KIMMATUYECKUX YCNOBUAX
C BEPXHUM 3Ha4yeHneM TemnepaTypbl OKpyxatowero sosgyxa nnoc 60 °C, HuwkHee —
mMuHyc 60 °C (ycnosua TpaHcnopTtupoBaHus 6 (OXK2) no FOCT 15150).

5.5 YcTponctea TpaHCNOPTUPYHOTCS 3aKpbITbiM TPAHCMOPTOM.

5.6 B 4acTu CTOMKOCTU Npu BO3AENCTBUM MeXaHU4eCKUX hakTopoB B YCMOBUSIX
TpaHCNOPTUPOBaHUA TepMmuHanbl cooTBeTcTBYOT rpynne «C» no [OCT 23216.
YcTponcTtBa AOMyCKalT TPAHCNOPTUPOBAHUE XXENe3HOAOPOXHbIM U aBTOMOBUIbHLIM
TPaAHCMOPTOM U MX COYETaHMEM, a Takke BOAHbIM nytem (Kpome mops). Npu aToMm
A0MYyCTUMOE YNCHO Neperpy3ok yCTPOMCTB - HE MEeHee YeTbIpex.

5.7 MNorpyska, KpensieHMe M nepeso3ka MU3Oenusi B TPaAHCMOPTHbIX CpeacTtBax
OCYLLECTBNSAETCS B COOTBETCTBMM C AENCTBYIOLLMMM NpaBuiaMmy NepeBo30K rpy3oB Ha
COOTBETCTBYHOLUNX BUOAX TpaHcnopTa.

5.8 NMpwu aBnarnepeBo3Kax TpaHcnopTUpoBaHue ocyuiecTensaeTcs B
repMeTU3NPOBaHHbBIX OTCEKaxX CaMoseTOoB.

5.9 Ecnu ycnoBusi TpaHCNOPTUPOBAHUSA, XPAHEHUS M MOHTaXa OTNiMyaltTcs OT
yCnoBuWW, yKa3aHHbIX B 2.1.5, 5.1-5.8, To mexay narotoButenemMm n 3akaszymkomMm OOSMKHO

ObITb NPUHATO CcneunaribHoe cornalleHune.
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6 TFAPAHTUU U3TOTOBUTENA

NsrotoButenb  rapaHTupyeT  COOTBETCTBME  TepMmuHana  TpeboBaHuAM
TexXHu4eckux ycrnosunm TY 3433-006-71026440-05 npu cobntogeHun noTtpebutenem
YCMOBUA  TPAHCNOPTUPOBAHMSA, XpaHEHMs U 3KCnnyatauuu,  YCTAHOBIEHHbIX
TEXHUYECKMMM YCITOBUAMUN N JaHHbIM P3.

[[apaHTUWHBLIN CPOK — NATb JIET CO AHA BBOAA TepMUHana B aKcnsyatauuio, HO He
bonee wecTn neT co AHS OTrpy3kn ero notpedbutento. MNarotoButenb 6e3Bo3me3gHO
3aMEeHseT UM  PEMOHTUMPYET TEepMUHarn, €ecnu B TeYeHWe rapaHTUMHOIO Cpoka
notpebutenem 6Gygetr oOHapyXeHO HEecoOTBETCTBME TepMuHana TpeboBaHUsM
TEXHUYECKUX YCMOBUM (TEXHUYECKMM [aHHbIM, OrOBOPEHHbIM B Hactosiwem P3) npwu
cobnogeHun notTpedbutenem ycrnoBuin TpaHCNOPTUPOBAHWS, MOHTaXa 1 SKCrnyaTauuu.

[[apaHTUIHBLIN PEMOHT OCYLLIECTBNAETCA MO agpecy:

428034, Poccus, YyBauwickas Pecnybnuka,

r. Ye6okcapsbl, AgpuHckoe wocce, aom 4B

00O «HIMN Bpecnep»
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AEMOHTaXy W ytunusaumn. CneuumanbHbiX Mep 06e30nacHOCTM MpU AEMOHTaxe W
yTunusauum He TpebyeTcs. [eMoHTax W yTunusauusi He TpebyloT chneumnanbHbIX

NPUCNOCOBNEeHNA U  UHCTPYMEHTOB.

MNMocrne OKOHYaHMS YCTAHOBIIEHHOIO CpOKa ChyXObl

pasbopka.

7 YTUNU3AUUNA USOENUA

nsgenve

OCHOBHbIM MeTOAOM yTnnnsaumn AsndeTcd

noanexuT
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MpunoxeHue A

CCbINNIOYHbIE HOPMATUBHbIE OOKYMEHTbI

Tabnuua A.1 — HopmaTuBHas nutepatypa, Ha KOTOPYH AaHbl CCbIfKM B HacTosiwem PO

O6o03HauYeHMe [JOKYMEHTa, Ha KOTOPbIM AaHa CCbirKa

Homep paspena,
nogpasgena,
NYHKTA, NOANYHKTA,
NPUNOXeHus
pa3pabarbiBaeMoro
OOKYMEHTa, B
KOTOPOM AaHa
ccbifika

FOCT 15150-69 MawuunHbl, npubopbl 1 apyrue TeXHU4eckme
nsgenus. icnonHeHns ansa pasnuyHbIX KNMMaTtu4eCckux pamoHOB.
KaTteropuu, ycnosus akcnnyaTtaunm, XpaHeHus n
TPaHCMOPTUPOBAHMS B YAaCTW BO3AENCTBUS KNMMATUYECKNX
¢hakTOpOB BHELLUHEN Cpeabl.

2.14,52,53,54

FOCT IEC 61439-1-2013 YcTponcTBa KOMMNIEKTHbIE
HW3KOBOIbTHbIE pacnpeaeneHus u ynpaeneHus. Yacts 1. O6wme
TpeboBaHus.

2.1.7,2.2.2.1,4.2.1,
43.2.1

FOCT 17516.1-90 N3genua anektpoTtexHudeckne. Obwme
TpeboBaHMs B 4aCTKU CTOMKOCTU K MEXAHNYECKNM BHELLHUM
BO3OENCTBYHOLMM dakTopaMm.

2.1.8

FOCT 30546.1-98 O6wue TpeboBaHus K MamHam, npubopam m
APYTMM TEXHUYECKMM N3AENNAM N METOAbl pacyeTa UX CNOXHbIX
KOHCTPYKLMIA B YaCTU CEMCMOCTONKOCTW.

2.1.9

FOCT 15543.1-89 VN3genus anekTpoTexHuyeckue u apyrme
TexHuyeckne nsgenund. Obime TpeboBaHMs B HacTU CTOMKOCTM K
KNUMaTU4ECKNUM BHELLHMM BO34ENUCTBYIOLNM dpakTopam.

2.2.2.3

OCT IEC 61000-4-17-2015 CoBMECTMMOCTb TEXHUYECKNX
CcpencTB anekTpomarHuTHasda. YacTtb 4-17. YCTONYMBOCTD K
nynbcauusaM HanNpPsHKEHUs ANEKTPONUTaHMSA NOCTOSTHHOMO TOKa.
TpeboBaHUA 1 MeTOOb! UCTMbITAHUMN.

2.235.1

FOCT IEC 61000-6-5-2017 3neKkTpomarHMTHasi COBMECTMMOCTb
(BMC). YacTb 6-5. O6Lwme ctaHgapTbl. [ToMeEXOYCTONYNBOCTD
obopyaoBaHNs, NCNONb3YEMOro B 06CTaHOBKE 3NEKTPOCTaHLMM U
noacTaHLUnmn.

224.1,2243,
2244,2245

FOCT IEC 61000-4-8-2013 OnekTpomMarHMTHas CoBMECTUMOCTb.
YacTtb 4-8. MeToabl ucnblTaHUi N namepeHun. MicnbltaHusa Ha
YCTOMYMBOCTb K MAarHMTHOMY MOJTKO NMPOMBbILLSIEHHON YacTOThl.

2.2.4.3

FOCT 30336-95 (MOK 1000-4-9-93) CoBMECTMMOCTb TEXHUYECKUX
CPEACTB 3NEeKTPOMarHMTHas. YCTOMYMBOCTb K MMMNYJTbCHOMY
MarHUTHOMY nosto. TexHuyeckme TpeboBaHUsA n MeToabl
ncnoitaHum (ayteHtmnyeH FOCT P 50649-94 (M3K 1000-4-9-93)).

2.2.4.4

FOCT IEC 61000-4-10-2014 3neKkTpomarHMTHas COBMECTMMOCTb.
YacTtb 4-10. MeToabl ucnblTaHUin n namepeHui. cneltaHus Ha
YCTONYMBOCTb K MUKPOCEKYHAHbLIM UMMybcam 60MNbLLION SHEPTUH.

2.24.5
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Homep paspena,
noapasgena,
NyHKTa, NOAMNYHKTA,
O6o03HayeHMe [JOKYMEHTa, Ha KOTOPbIM AaHa CCbirKa npunoxenns
pa3pabarbiBaeMoro
OOKYMEHTa, B
KOTOPOM AaHa
CCblfIKa
FOCT 30804.4.2-2013 (IEC 61000-4-2:2008) CoBMECTUMOCTb
TEXHUYECKNX CPEeACTB dNEeKTPOMarHMTHas. YCTOMYMBOCTb K 2246
anekTpocTaTnyeckmm paspsgam. TpeboBaHus n meToabl T
NCMbITaHUMN.
FOCT IEC 61000-4-3-2016 OnekTtpoMarHUTHasi COBMECTUMOCTb
(BMC). YacTb 4-3. MeTOAabl UCMbITAHWIA U U3MEPEHUI. UcnbiTaHne 2947
Ha YyCTONYMBOCTb K U3fy4aeMoMy paano4acTOTHOMY e
9NEKTPOMarHMTHOMY MOsHo.
FOCT 30804.4.4-2013 (IEC 61000-4-4:2004) CoBMECTUMOCTb
TEXHUYECKNX CPEeACTB dNEeKTPOMarHMTHas. YCTOMYMBOCTb K 2248
HaAHOCEKYHOHbBIM MMMNYIIbCHbIM NomexaM. TpeboBaHusa n meToabl .
NCMbITaHUMN.
FOCT IEC 61000-4-5-2017 OnekTpoMarHMTHasi COBMECTUMOCTb.
YacTtb 4-5. MeToabl ucnbiTaHU 1 n3amepeHun. icnoitaHve Ha 2.24.9
YCTOWYMBOCTb K BbIBPOCY HaMpsiKeHUs.
CTb IEC 61000-4-6-2011 3SnekTpomMarHUTHasi COBMECTUMOCTb.
YacTtb 4-6. MeToabl ucnbiTaHU 1 n3amepeHun. icnbitaHnsa Ha 22410
YCTOMYMBOCTb K KOHOYKTUBHbLIM NOMEXaM, HaBe4eHHbIM e
pagMo4acTOTHLIMWN ANEKTPOMArHUTHLIMU MONAMM.
FOCT IEC 61000-4-12-2016 OnekTpoMarHMTHas COBMECTUMOCTb
© (BMC). YacTtb 4-12. MeTOoAbl UCNBITAHWUIA U N3MEPEHUN. 2.24.11
S KMcnblTaHne Ha YCTONMYMBOCTD K 3BEHSLLIEN BOSHE.
= FOCT IEC 61000-4-18-2016 3nekTpomMarHMTHas
gc coBmectumocTtb (OMC). HacTb 4-18. MeToabl cnbITaHWUA K 22412
= n3MepeHnn. MicnblTaHne Ha YCTOMYMBOCTD K 3aTyxatoLwemn T
KonebaTenbHOW BOSHE.
= FOCT IEC 61000-4-16-2014 3nekTpomMarHMTHasi COBMECTUMOCTb
Q| (BMC). YacTtb 4-16. MeToabl MCMbITAHUA N USMEPEHUNA. 292413
g McnblTaHne Ha NOMEeXoyCTONYMBOCTb K KOHOYKTUBHLIM NOMEXam T
= obulero Buga B ananasoHe vyactot ot 0 go 150 klu,.
< FOCT CISPR 32-2015 3nektpomarHuTHasi COBMECTMMOCTb
- obopynoBaHusa mynbTumeana. TpeboBaHUS K aNeKTPOMarHMTHOM 2.2.4.14
= 3MUCCUN.
g TOCT 14192-96 MapkupoBKa rpy3oB. 2.8
< FOCT 23216-78 N3genusa anekTpoTeXHUYeckne. XpaHeHue,
3 TpaHCNOPTUPOBaHNE, BpEMEHHAs NPOTMBOKOPPO3NOHHAs 3aluTa, 2.8,5.6
- ynakoBka. O6uime TpeboBaHnsa U MeToabl NCNbITAHUN.
N FOCT 15846-2002 MNpoaykums, oTnpasnsemMas B pavoHbl
] B KpanHero CeBepa 1 npupaBHEHHbIE K HUM MECTHOCTU. YNnakoBka, 2.8
Y B MapKMpOBKa, TPaHCMOPTUPOBaHME U XpaHEHUE.
: = FOCT 10450-78 LWanbbl ymeHbLleHHble. Knaccbl TouHocTn A n C. 3293
g \‘;\\ TexHn4eckne ycnoBus. T
- ;g FOCT 6402-70 LWanbbl npyXnHHbIE. TEXHNYECKNE YCIOBUS. 3.2.2.3
c
S|
il b=
%'_ 8 Nuer
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O6o03HayeHMe [JOKYMEHTa, Ha KOTOPbIM AaHa CCbirKa

Homep paspena,
nogpasgena,
NYHKTa, NOANYHKTA,
NPUNOXeHus
pa3pabarbiBaeMoro
OOKYMEHTa, B
KOTOPOM AaHa
ccbifika

FOCT P MOK 60870-5-101-2006 YcTponcTtea u cuctembl
TenemexaHunkn. Yactb 5. lNpoTokonkl nepegayun. Pasgen 101.
O6o6wWwarwmn ctTaHgapT N0 OCHOBHbIM (DYHKLMAM TeNeMexXaH KU,

3.5.2

FOCT P MOK 60870-5-103-2005 YcTponcTtea n CUCTEMBI
TenemexaHukn. Yactb 5. lNpoTtokonkl nepegayun. Pasgen 103.
O6obuwatowmn ctangapT No MHPOPMaLMOHHOMY UHTepdency Ans
annapartypbl penenHon 3amTbl.

3.5.3

FOCT P MOK 60870-5-104-2004 YcTponcTtea u cucTembl
TenemexaHuku. Yactb.5. NpoTokonsl nepenayn. Pasgen 104.
Hoctyn k cetn gna FOCT P M3K 870-5-101 ¢ ncnonb3oBaHnem
CTaHOAPTHbIX TPAHCMOPTHLIX NPOUNEN.

3.54

FOCT 12.1.004-91 Cuctema ctaHgapToB 6e3onacHoCcTu Tpyaa.
MoxapHaa 6e3onacHocTb. O6LWKne TpeboBaHus.

421

FOCT 12.2.007.0-75 Cuctema ctaHgapToB 6e3onacHocTy Tpyaa.
N3penusa anektpoTexHuyeckue. Obwme TpeboBaHns
Oe3onacHOCTH.

4.2.2

FOCT 8711-93 (M3K 51-2-84) Npubopbl aHanorosble
MoKasblBaloLMe AMEKTPON3IMEPUTENbHbIE MPSIMOrO AENCTBUSA U
BCNoMorarersbHble YacTu K HUM. YacTb 2. Ocobble TpeboBaHus K
amMnepmMeTpam 1 BOIbTMETPaM.

Mpunoxexve B

FOCT 23624-2001 TpaHcdopmaTopbl TOKa U3MEpPUTENbHbIE
nabopaTopHble. ObLUMEe TEXHMYECKME YCITOBUS.

MpunoxeHune B

FOCT 10374-93 (MOK 51-7-84) Npubopbl aHanoroeble
noKasblBaloLLne aneKkTpon3mepuTenbHble NPsiMOro AeUCTBUS U
BCMoMoraTterbHble YacTu K HUM. YacTb 7. Ocobble TpeboBaHus K
MHOro@yHKUMOHaNbLHbIM Npubopam.

MpunoxeHune B

FOCT 23706-93 (MOK 51-6-84) Npubopbl aHanoroeble
NnoKasbliBaloLMe eKTPON3IMepUTENbHbIE MPSIMOro AEUCTBUSA U
BCromoraTtenbHble YacTu K HUM. YacTb 6. Ocobble TpeboBaHuA K
omMmeTpam (npubopam Ans n3mMepeHns NOfHOro CONPOTUBIIEHUS) U
npubopam Ans n3mepeHnss akTMBHON NPOBOAMMOCTW.

MpunoxeHune B

FOCT P 52931-2008 Mpnbopbl KOHTPOA U perynmpoBaHus
TexHonormyeckunx npoueccos. OBLIMe TEXHNYECKUE YCINOBMS.

MpunoxeHve B

FOCT 22261-94 CpencrBa U3MEPEHUN ANEKTPUYECKUX U
MarHUTHbIX BenuynH. ObLine TexXHNYeckue ycrnoBus.

MpunoxeHue B

FOCT 8.009-84 NocynapcTBeHHas cuctema obecneveHums
eVHCTBa uamepeHnin. Hopmumpyemblie MeTporiormyeckmne
XapaKTEPUCTUKN CPEACTB N3MEPEHU.

MpunoxeHve B

FOCT P 53228-2008. Becbl HeaBTOMaTUYeCKOro aencramsa. Yactb
1. MeTponornyeckune n TexHnyeckme TpebosaHus. McnbiTaHms.

MpunoxeHve B

FOCT 427-75 JInHenkn namepuTensbHble MeTannmyeckue.
TexHu4eckue ycnosusi.

MpunoxeHue B

TOCT 166-89 LWUTtaHreHumpkynu. TexHn4eckue ycrnoBus.

[Mpunoxexue B
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O6o03HayeHMe [JOKYMEHTa, Ha KOTOPbIM AaHa CCbirKa

Homep paspena,
nogpasgena,
NYHKTa, NOANYHKTA,
NPUNOXeHus
pa3pabarbiBaeMoro
OOKYMEHTa, B
KOTOPOM AaHa

cepumn «bpecnep-0107».TexHn4eckne ycnosums.

CCblflKa
[MpaBuna TexHn4eckomn akcnnyaTtaunm anekTpoycTaHOBOK 2.2.2.9,3.2.1.1, 4.2.4,
notpebutenen. 4.3.2.2
[MpaBuna TeXHMYECKON AKCnIyaTaunmn SNeKTpU4eCcKNX CTaHLnn n 3211
ceten Poccunckon degepaumn. T
[MpaBuna no oxpaHe Tpyaa nNpu dKcnnyaraunm 3rneKTpoyCTaHOBOK. 3.2.1.1,424
[MpaBuia ycTponcTBa 9NeKTPOYCTaHOBOK. 3211
TY 3433-006-71026440-05 «MukponpoLeccopHble TepMUHansI 12116

CCblJ104HbIE CTaHOAapPThI.

MpumeyaHue — [Npu nonb3oBaHUM HacToAWMM PO pekomeHayeTcst MPUMEHATb TOMbKO Te
CCbIfIOYHbIE CTaHAAPThI, KOTOPbIE ABMASTCS AENCTBYOLWMMM HA TEKYLLUMA MOMEHT. [JaHHyo
NHOPMaLMIO MOXHO MOMNYYUTb N3 COOTBETCTBYIOLLMX YKa3aTenen ctaHgapTos. [1pu aTom
Takke uenecoobpasHo y4ecTtb MHOPMALUIO O HAaNMYMnU U3MEHEHWU, BHECEHHbIX B
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MpunoxeHue b
BHELLUHWW BUA, TABAPUTHBLIE PASMEPbI U BTIOKU TEPMUHANA
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Macca He bonee 8 kr.

PucyHok B.1 — TepmuHan «bpecnep-0107.010» koHcTpykTMBa ¥319” (28HP)

MpumeyaHue — KoHdurypauusa nocrnegoBaTternbHbIX MOPTOB CBA3M U MOPTOB CBA3M

Ethernet onpenensetca no kapte 3akasa. Bce BO3MOXHble BapuaHTbl KOHUrypauum

onucaHbl B 2.2.12.
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Mopgn. n pata
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WMHB. Ne noan.

MpunoxeHue B

NEPEYEHb OBOPYNOBAHUA

Tabnwuua B.1 — NepeyveHb 060pyaoBaHus

Knacc
Owana3oH
TOYHOCTU UNU
HanmeHoBaHue n3mMepsieMbIx O6o03Ha4yeHue
obopyaoBaHus (KOHTpONUpyeMbIX) npeacn HTO
AonycTUMOW
BeJINYMH
norpeLwHocTu
BonbTmeTp nepemeHHOro 10 150 B 0.5 FOCT 8711
TOKa
BonbTmeTp noctostHHOro 10 250 B 0.5 FOCT 8711
TOKa
AmnepmeTp 255A 05 rocT 8711
nepemMeHHoro Toka
Tparicpopumatop Toka 0,5-50 A 0,2 FOCT 23624
n3mMepuTerbHbIn
Mpnbop ) FOCT 10374
KOMOWHNPOBAHHbIN
MeraommeTp Ha 1000 B 100 MOwm 1,0 FOCT 23706
+
Becbl anga cratnyeckoro go 15 kr +150r FOCT P 53228
B3BeLLMBaHUA go 300 kr +400r
Turenka nsmeputencHas 10 1000 MM £0,5 MM rOCT 427
MeTannuyeckas
LUTaHreHumpKynb 0-300 mm £ 0,1 Mm FOCT 166
4,0 (knacc MacnopTt
YHuBepcarnbHas
g 0,5-3 kB TOYHOCTU npegnpuaTus
npoboriHas ycTaHOBKa
BONbTMETpA) N3roToBUTENS
Komnnekc nporpaMmmHo-
TEXHUYECKUN ) £2.5% TY 3430-001-
N3MepUTENbHbLIN 13092133
«PETOM-51»
Kpome Toro, cnegyeT pykoBOACTBOBATLCS:
FOCT P 52931 T[lpubopbl KOHTPONS W  PEryriMpoBaHNA  TEXHONOMMYECKMX

npoueccoB. O6Lne TeXHNYECKNE YyCNoBUS.

FOCT 22261 CpefnctBa W3MEPEHUN INEKTPUYECKMX WU MArHUTHbIX BENUYMH.

ObLme TexHnyeckune ycrnoBusi.

FOCT 8.009 locypapctBeHHass cuctema obecrneyeHusi eguMHCTBa U3MEPEHUN.

HopmupyemMble MeTponornyeckmne XxapakTepucTukn CPeACcTB N3MEPEHMN.
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MpunoxeHune I
NMEPEYEHb BXOAOHbIX U BbIXOOHbIX CUTHAJIOB

Tabnuua IN.1 — MNuTanne ycTponcTea

KoHTakTbI O6o3HauyeHne HasHauyeHue
X1:1 (X1:6) +Unur
MuTaHne TepMuHana
X1:3 (X1:4) -Unur
3axum Ha
Kkopnyce PE 3awmnTHOE 3a3emneHne
TepMuHana

Tabnuua IM.2 — briok ANCKPETHbIX BXOAOB

KoHTaKTbI O6o3Ha4YeHune HasHayeHue
X7:1, X7:2 D17 AnckpeTHbIn Bxog Ne17*
X7:1, X7:3 D18 anckpeTHbIn Bxog Ne18”
X7:1, X7:4 D19 anckpeTHbIn Bxog Ne19”
X7:1, X7:5 D20 anckpeTHbIn Bxog Ne20”
X7:1, X7:6 D21 anckpeTHbIn Bxog Ne21*
X7:1, X7:7 D22 AMcKpeTHbIN Bxog Ne22*
X7:1, X7:8 D23 AnckpeTHbIn Bxog Ne23”
X7:1, X7:9 D24 AnckpeTHbIn Bxog Ne24”
X7:1, X7:10 D25 AanckpeTHbIn Bxog Ne25”
X7:1, X7:11 D26 AnckpeTHbIn Bxog Ne26”
X7:1, X7:12 D27 AnckpeTHbIn Bxog Ne27*
X7:1, X7:13 D28 AnckpeTHbIn Bxog Ne28”
© X7:1, X7:14 D29 AnckpeTHbIn Bxog Ne29”
& X7:1, X7:15 D30 AVCKPEeTHbIN Bxog, Ne30*
= X7:1, X7:16 D31 anckpeTHbin Bxog Ne31*
5 X7:1, X7:17 D32 OUCKPEeTHbIN Bxoa Ne32*
2 X8:2, X8:18 D33 [MCKPeTHbI Bxog Ne33"
X8:3, X8:18 D34 anckpeTHbin Bxog Ne34”
X8:4, X8:18 D35 anckpeTHbIn Bxog Ne35”
5 X8:5, X8:18 D36 anckpeTHbIn Bxog Ne36”
2 X8:6, X8:18 D37 amnckpeTHbIn Bxog Ne37*
9 X8:7, X8:18 D38 anckpeTHbIn Bxog Ne38”
@ X8:8, X8:18 D39 anckpeTHbIn Bxog Ne39”
§ X8:9, X8:18 D40 anckpeTHbin Bxog Ne40”
X8:10, X8:18 D41 anckpeTtHbin Bxog Ne41*
Z X8:11, X8:18 D42 anckpeTHbIn Bxog Ne42*
g’ X8:12, X8:18 D43 anckpeTHbIn Bxog Ne43”
s X8:13, X8:18 D44 anckpeTtHbin Bxog Ne44”
ch X8:14, X8:18 D45 anckpeTHbIn Bxog Ne45”
a X8:15, X8:18 D46 anckpeTHbIn Bxog Ne46”
X8:16, X8:18 D47 anckpeTHbIn Bxog Ne47*
N X8:17, X8:18 D48 anckpeTHbIn Bxog Ne48”
] B MpumeyaHue:
& 8' * OnpepensietTcst KapToi 3akasa
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Tabnuua IN.3 — Brnok aHanoroBbIx BXOA0B

KoHTakKTbl O6o3Ha4YeHune HasHaueHue
XA1:1, XA1:2 A1" aHanoroBbIli Bxod Ne1*
XA1:3, XA1:4 A2" aHanoroBblli Bxod, Ne2*
XA1:5, XA1:6 A3" aHanoroBbIli Bxoq Ne3*
XA1:7, XA1:8 A4" aHanoroBblli Bxoq, No4”
XA1:9, XA1:10 A5" aHanoroBblli Bxoq Ne5*

XA1:11, XA1:12 A6" aHanoroBbIi Bxoa Ne6”
XA1:13, XA1:14 AT" aHanoroBbIli Bxod Ne7*
XA1:15, XA1:16 A8" aHanoroBblli Bxo, Ne8*
MpumeyaHue:
* OnpepensieTcs KapTol 3akasa.

Tabnuua IM.4 — bnok QUCKPETHbIX BbIXO40B

KoHTakThbl O6o03Ha4yeHue HasHa4yeHue
X1:10, X1:11 P1.1 H3
X1:11, X1:12 P1.2 HP (ranbBaHun4eckn cBa3aH ¢ P1.1)
X1:13, X1:14 P1.3 HP (ranbBaHunyecku He cBasaH ¢ P1.2 n P1.1)
X1:15, X1:16 P2 1 Kak npaBuno, ncnone3dyetcs kak H3 KoHTakT curHana
«HeuncnpaBHOCTb»
X1:15, X1:17 P22 Kak npaBuno, ncnone3dyetcs kak H3 KoHTakT curtana
«HeuncnpaBHoCTb» (ranbBaHn4Yecku ceBsizaH ¢ P2.1%)
X1:18, X2:1 P3.1 H3 koHTakT"
X2:1, X2:2 P3.2 H3 nnn HP koHTakT ranbBaHn4ecku cBasaH ¢ P3.1"
X2:1, X2:3 P3.3 H3 nnn HP koHTakT ranbBaHn4ecku cBasaH ¢ P3.1"
X2:4, X2:5 P4 H3 nnn HP koHTakT”
X2:6, X2:7 P5 H3 nnn HP koHTakT”
X2:8, X2:9 P6 H3 nnn HP koHTakT”
- X2:10, X2:11 P7 H3 nnu HP koHTakT”
& X2:12, X2:13 P8 H3 nrn HP koHTakT
;[ X2:14, X2:15 P9 H3 nnu HP koHTakT”
e X2:17, X2:16 P10.1 HP koHTakT
g X2:17, X2:18 P10.2 H3 KoHTaKT ranbBaHu4ecku ceasaH ¢ P10.2"
= MpumeyvaHue:
* OnpepensieTcs kapTol 3akasa.
S
g Tabnuua I'.5 — Moayne nogkntodeHnsa k ACY TT1
@ KoHTaktbl |O6G03Ha4eHue HasHayeHue
< X3:1 T+
- X3:2 T-
S X33 R- MogkntoueHne k ACY TI1 no npotokonam M3K 60870-5-103,
@ - M3K 60870-5-101, Modbus-RTU.
T X3:4 R+
= X3:5 RTN
g X4:1 D+
@ X4:2 D- MogkntoueHne k ACY Tl no npotokonam M3K 60870-5-103,
X4:3 1PPS- M3K 60870-5-101, Modbus-RTU. CnHXxpoHM3aLms BpEMEHN OT
N X4:4 1PPS+  |ucTouHuka 1PPS n NMEA.
i IS X4:5 RTN
T| 3 MogkntoueHne k ACY TI1 no npotokonam M3K 60870-5-104 u
= \;{ X5.1, X5.2, Ethernet M3K 61850-8-1. MexTepMuHanbHbIi OGMEH B COOTBETCTBUM CO
gk X5.3, X5.4 ctangaptom M3K 61850-8-1 (GOOSE). CuUHXpOHM3aums BpeMeHn no
8 \“\;g\ npotokonam NTP.
c
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MpunoxeHue [

NMPUMEP NOAKNIOYEHUA BHELUHUX LIENEN

RS-422
Cxema T+ X3:]]
ynpaBneHus T- X3:2
R- X3:3
1 R+ X3:4]
Bnok TpaHcc opmaTopoB RTN X35
Mnata AIN-8 RS-485
; D+ X4:1
AL:1 *Al 3 | E D- X4:2
XAL:2) Al 1PPS+ [X4:3
- * 1PPS-  [X4:4
A1:3 A2 3 | E RTN X4:5
Al:4 A2
AL *A3 Ethernet
S 3¢ RJ45/SFP]X5.1
- - . RJ45/SFP| X5.2
. RJ45/SFP|xs5.
. . RJ45/SFP|x5.
ka1:14 *A8 3
KA 1:1 A8 | E CZC Mopyne USB
- MopT USB-A
MopT USB mini-B
Bnok BbIXOAHbLIX pene1
! XL
Bnok mmnnunamne pHbIx XL:1
BXOZOB K1 — X112
Ii —X1:13
Mnata mA8 X1:14
131| Kanan 1 _I]gg il X1:13
K2 E EXl:l@

X13:3| KaHan 1 — 4? X1:17

x135| KanHan 2 —

x137| KaHan 2 _I] 884?

x13:8| KaHan 3 —

x13:9| KaHan 3 _I] 222‘?

1419 KaHan 8 1

1414 KaHan 8 _D 882‘:‘
Brok anuckpeTHbIX BXOAOBl
MnaTta DIN_32

X7:1| DG_O6wun

x7:2| Bxon 17 H—H4

X7:3| Bxoa 18 —:l—@—

. . |
. |
. Cod

x7:17| Bxop 32 —:—@J

X7:18

X8:1

x8:2| Bxog 33 ;

X8:3| Bxog 34

B . |
N |
. Co

x8:17| Bxoa 48 %

X8:18| DG_O6wmit Lenu nutaHus
~/+ 220B | X1:1
~/- 220B | X1:3

L

1 - KONNYecTBO GIIOKOB ONpeAenaeTcst hYHKUMOHaNbHLIM Ha3HaYeHeM TepMuHana u kapToi 3akasa
2 - M3roTaBnMBae TCA COMMAacHO IIOTM4ECKON CXeMe U kap Tbl 3akasa

PucyHok [.1 — lNpumep nogkoveHnsa BHELLHUX Lienen
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]
IJ—L OTkas

+lIC e wan
flety VD3 -— e
i<
X1
3anucb | 13 1D2
3amucb | 14 KA1
15 |—
KH1.1 HL1
Otkaz | 16 — ®
Pernctparop
KH1.2 VD1 R1
et
VD2
o]

CpabatsiBaHue
(3anucb, oTkas)

s
=
=
©
g
Namna 5
curHanbHas I
«bnuHkep He 3
NOAHAT» <
=4
(]
0
3ByKoBast
curHanuaaums

K ceetoBomy
Tabno

PucyHok [1.2 — Cxema NOAKIIYEHUS BHELLIHEN CUrHaNn3aumMm ¢ OgHUM ykasaTerbHbIM

]
i OTka3

pene
+llIC we  wan
- VD3 -— e
i<
X1
3anucb | 13 1|_|2 _
L VD4
3anncb | 14 KHL
= [
P
Otkas 16 KH2
KH1.1 HLL
Peructparop 3 5 ®
KH2.1 HL2
s Y
KH1.2
vD1 R1
4 6 | S— |
KH2.2 VD2
N}
4 6 =

CpabaTbiBaHue|
(3anucb)

=

CpabaTbiBaHve| =

(oTka3) 3

«

§

T

T

Namnbl 2

CUrHarnbHble =

«BrmHkep He | &

MOOHAT» 0

3BykoBas

curHanusaums

K ceeTroBomy
Tabno

PlllcyHOK ,D,3 — Cxema noakroveHnst BHELLHEN CUTHann3aumm ¢ OBYM4A yKazaTesibHbIMU

pene
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MpunoxeHue E
BAPUAHTbI NOOKIMIOYEHUA OUCKPETHbLIX CUTHAJIOB

DG

D17

Kntou 1

o -Un1
o+Un1

o,
Kntou 2 <o

D18

D32

Knroy 16:/c

D33

— —

—

D48

Kntou 32:/0 |

DG

4/ +Un2
Knwou 17

0 -Un2

PucyHok E.1 — Cxema nogkntodeHnsa 6roka ANCKpeTHbIX BXOO40B

Ha pucyHke E.2 nsobpaxeHa cxemMa NoAKMYeHUsl, NpU KOTOPOM U «MUHYCY», U

«nNrroc» NNTaHnA 6epch9| C naHeneun 3awmt/aBToMaTUKM. anI TaKOM TUMNe coegunHeHnd

Ba)XHO YTOObI «MNNHOC» K «MUHYC» C pa3HbIX CUCTEM MNTAHUA HE obbeagmHANuch mMexay

cobon, a Takke ANCKPETHbIE CUrHasrbl C OAHOW nNaHenun (0O4HOM CUCTEMbI HaNPSXKEHWUS,

nATarLWNXcA 4yepe3 oaunH aBTOMaT) noaxoannu TONbKO K OOHOWM rpynne AOUCKPETHbIX

©
'_ ~
‘& curHanosB. Takum o6pasoM, KaXXgoun cucteme nntaHua gornkHa CcooTBeTCTBOBATb CBOA
=
= rpynna ANCKPETHbIX BXOAOB.
3
C
= MpumeuaHue. Briokn aOuCKpeTHbIX BXOAOB MoApasdenslTcs Ha  [aBe
‘% ranbBaHWYeCKM pasBsa3aHHble rpynmnbl No 16 BXOAO0B.
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TTanernb salnTel TTaHeTb pernctparopa
(aBTOMATUKM) Bpecnep
-y -y
+WY +WYy
DG
5 — D17
o — D18
D19
|
I
L. —
-y
+WY
D32
o — D33
o D34
o—/
|
1 D47
o— D48
[MaHenb 3awWwuThl DG
(aBTOMAaTMKN)

PucyHok E.2 — Cxema nogknioyYeHns ¢ NonHON pa3Ba3Kon No Hanps»KeHuto

Ha pucyHke E.3 nsobpaxeHa cxemMa NoAKmYeHUsl, Npu KOTOPOM U «MUHYC», U

«MHC» NUTaHMSA NoaxoauT OT NaHenu pernctpatopa «bpecnep».

[MaHenb 3aWuThl I'TaHenb peructpaTopa
aBTOMAaTUKK) Bpecnep
+LY +Ly

DG

———"" D17

—o—"" D18

" D19

|

|

" D33
D34
D47
D48
DG

PucyHok E.3 — Cxema ¢ nutaHnem OT NaHenu perucrpaTtopa

npwmeanMe. Bce curHanbl OMmKHbI NOCTYyNaTb TOJIbKO OT «CYyXUX» KOHTAKTOB.

00011

net

BPCH.656132.010 P3

7K}

Jinct] Ne gokym. Mopn. Jdata

157

dopmart A4




MpunoxeHune X

MEHIO NOJIb3OBATEJIbCKOIrO UHTEP®EUCA

'maBHOE MeHo

Pexvm

XKypHan cobbiTuin

>KypHan 3anucew

omMmn

> AHarnor.curHanbl
[uckp.curHansl

o
> Pa6oune )

MoLuHocTn

)

:( 3anucu )

NaTa/Bpems

[ P3uA )

—>( Py4yHom nyck )

—»( Bbikntoyatens )

—>( Ouunctka Flash )

—»( HeuncnpaBHocTn )

_,(

HacTponku

)——»( Ocuwunnorpad

—/

—>( Konup-e dpannos )

—»( Monbs.1 )

—»{( Koadp.3an ALI

—/

—»{ Konup. COMTRADE ]

—»( Monbs.2 )

—>( Koacb.Tpchd)-umm) —>( Konup. no pate )
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] TepmuHan

> YcTtpoincTeo

|

M3K 61850 ° )

—>( [unckp.BbIXoabl )

Modbus-TCP )

—>( [nckp.Bxoabl )

A A A

GPS ) —>( TecT-0e pene )
—>( NTP ) —>( 3anucb 422 )

—»( Yoramw ) »( Uamepoprams ) (>  Pexpabors )
P o mezzan ) [ Tamemn ) [+ )
= Cesizb = RS422 ) p{  TecrBn ) > Curnansinycka ] Pes.nn. )
L»( Maponb= ] RS485 ] b Tectex.6noka ) by( Maponb = Crc )
Ethernet ) —>( TecT nHankaLmm ) 3arpyaka
MOK-104 ] i TectHMI ) Temnep.

N TepmunHana

Bepcus MO

Data MO

AH.BXOAbI

Ouckp.Bxoapl

§ —>( CWHXp. OUCK.BX. ) —>( YT1eHune 485 ) Bbix-ble.pene
s
E: —»( CuHxp.4yacoB ) —>( 3anuck 485 ) Pacu.curHansl
@]
-
N canna
\5 3arpysumk
>
=i
ol
z Mporp. ycTasok
o
<
Ckayatb yCT-Ku

%
a Camonucew
S
s
o AnnapaTtHbiit nior
m

§ KoHdpuryp.nnat
] kS
Y B PucyHok XK.1 — MeHio nonb3oBaTenbCKoro nHtepgenca (et 2 13 2)
N G
<|T
ol =
=y

s’ji
C * ﬂ,OCTyI’IHO TOJbKO ANngd Bepcmﬁ TepMUHarnoB, B KapTe 3aKa3a KOTOPbIX YKadaHa noanep>ka gaHHOro
(I:)[ - npoToKosna.
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WMHB. Ne noan.

MpunoxeHue U
MHCTPYKLUA MO OBHOBJIEHUIO
NMPOrPAMMHOIO OBECINEYEHUA

O6HoBneHMe nporpaMMHOro obecneyeHnsa (MPOLUMBKM) SABNSAETCA 4YacTbio
obCnyXMBaHMA  MWUKPOMPOLLECCOPHbIX  TepMmunHanoB  cepun  «bpecnep-0107».
O6HoBrEeHMe npoWKVBKN MNpUMeHseTca Ans 0oDaBreHns HOBbIX BO3MOXHOCTEN B
dyHKunoHan wraTHoro MO TepMmuHana, NMbo Ans ycTpaHeHUs NporpamMmMHbIX HE40O4ETOB
N yA3BUMOCTEWN.

lMepen o6HOBNEHWeM nporpammHOro obecnevyeHns TepMmuHana cepuu
«bpecnep-0107»  HeobxoaMmMo  O3HAaKOMUTLCA C  PYKOBOLACTBOM  oneparopa
BEPCH.00003-01 34 01 «[NporpammHoe obecneyeHne BrsUSB».

lMepen obHoOBREHMEM MporpamMHoOro obecnedyeHus TepmuHana Heobxoanmo
BbIBECTU €ro u3 paboTbl.

Mpn o6HOBNEHUM nporpaMMHOro obecneyeHnss TepMuHana Heobxoaumo
BbINOSTHUTL CrieAyHoLLYI0 NoCreaoBaTeNbHOCTb AENCTBUIA:

1. MNoakntoYeHne K TepMuHany.

1.1. MoagknounTbCs K TepmuHany Yyepes nporpammy BrsUSB, ycTaHOBNEHHYO Ha
MK, nocpeacteom nopta USB Type-C.

1.2. ABTOpU3oBaTbCs B cucteme. o ymonyaHuio nma nonb3osatend — «adminy,
naponb — «888».

2. BbINONHUTL pe3epBHOE KONUPOBAHME AAHHbIX.

2.1. BbINONHUTbL KOMMPOBaHWE YCTAaBOK W3 TepMuHana Ha XeCTKUM AUCK
KOMMbloTepa.

KonnpoBaHue ycTaBOK U3 TepMmMHaNa Ha XXeCTKMUI ANCK KOMMNbIOTEPA BbINONHAETCA
no komaHae «CkadaTtb yCTaBkM» B rNaBHOM OKHe nporpammbl BrsUSB.

2.2. BbInonHUTbL KONMpOBaHWe MOAENN AaHHbIX YCTPOMCTBA.

Mpn HanMuun NoagepXkn B NporpammMHOM obecneyeHun TepMuHana npoTokona
M3K 61850 B rnaBHOM okHe nporpammbl BrsUSB aktuBHa Bknagka «M3K61850».
BbINONHUTL KONMPOBaHME MOAENM AaHHbIX YCTPOMCTBA M3 TEPMUHANa Ha XeCTKUIN OUCK
KOoMMbloTepa nNo komaHae «CkadaTtb MOAEnNb AaHHbIX YCTPONCTBAY.

2.3. BbINONHUTBL KONMPOBaHWE annapaTHOoro fora n3 TepMuHana Ha XXecTkui AUCK
KOMMbloTEpa.

KonvpoBaHue annapaTHOro fiora M3 TepMuHana Ha >XeCTKUA OUCK KOMMbloTepa
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BbIMOMNHAETCA No koMaHae «CkadaTb annapaTHbIA Nor» B rMaBHOM OKHE MporpamMmbl
BrsUSB.

2.4. BbINOMHUTL KOMUPOBaHWE OCLUMUMNOrpamMmMm M3 TepMuHana Ha >XeCTKUMA OUCK
KOMMNbloTepa.

KonupoBaHue ocuunnorpaMmm u3 TepMuHana Ha XecTKUA AUCK KOMMbTepa
BblNonHAeTca B pasgene «KypHan ocuunnorpamm». [na nepexoja K CNUCKY
ocuunnorpaMmMm B TepMuHane HeobxoamMmo HaxaTb Bkraaky «KypHan ocumnsiorpaMmm»
B rnmaBHOM OkHe nporpammbl BrsUSB. Bbigenunte Bce ocuunnorpammsl No KomaHge
«Bblgenutb Bce». BbINONHUTL KONUpOBaHWE BblAEMNEHHbIX OCLMIIIOrpaMM Ha XXeCTKUN
ANCK no komaHae «CkadyaTb».

2.5. BbINONHUTb KONMMPOBaHME XXypHanoB coObITUA.

KonupoBaHue XypHanoB cobbITU U3 TepMuHana Ha >XeCTKUA OUCK KOMMboTepa
BbINONHAeTCA B pasgene «KypHan coObitun». [na nepexoga K CNUCKY COObITUM B
TepMuMHane HeobxoouMMo HaxaTb Bknagky «XKypHan coObiTuiA» B T[MaBHOM OKHe
nporpammbl BrsUSB. BbINOMHUTL KONMPOBAHMWE XXYPHaNoB COObITUIN Ha XXECTKUA ANCK NO
KOMaHae «BbIrpysnTb xXypHarbi».

3. BbinonHutb 06HOBNEHME nporpammMHoOro obecrneyeHns TepMmuHana.

3.1. NepenTtn B «3arpy3umk» TepmuHana cepumn «bpecnep-0107».

[Mepexonq B pexum 3arpys3vvka OCYLUECTBNSAETCA MO HaxaTuilo KoMaHAabl
«3arpys3dmk» B rfaBHOM OkHe nporpammbl BrsUSB. CtapT 3arpy3yuka OOCTyneH mno
naposto «76». o BbINOMHEHUN KOMaHObl OCYLLECTBNSAETCS nepesarpyska TepmuHana,
nocne 4yero BrsUSB nepexoguT B pexum 3arpy3yvka AN BbIMOMHEHUS CEPBUCHbBIX
OYHKUMNA.

3.2. BbINONHUTL OYUCTKY AaHHbIX B TepMUHane.

BHUMAHUE! Mpu BbINONMHEHMU AaHHOW onepauuu OyayT yaaneHbl AaHHble
(nporpammHOe obGecneyeHune, YCTaBKW, OCLMIINOrpamMmbl,
XypHanbl coObITUIA U T.4.).

[Ona o4nCTKM [OaHHbIX B TEepMWHane BbIMOMHUTbL CTPOro B yKa3aHHOW
nocnegoBaTenbHOCTN KoMaHabl «PopmaTtvpoBaHue aucka», «OumcTka yCTaBoOK» M
«Ounctka FLASH nporpammbiy.

3.3. BbinonHute 06HOBNEHNE NporpaMmHoOro obecneveHus.

O6HoBneHMe nporpamMHOro obecneyeHnss  BbINOSHAETCA N0 KOMaHAe

«O6HoBneHne npowwuBkny». [locne Bbi3oBa kKoMaHabl «OOHOBMEHME NPOLUMBKA»
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oToGpakaeTcst AnanoroBoe OkHO Bbibopa He06Xx0aAMMOro harina NPOLLNBKM Ha XXECTKOM
ancke komnbloTepa. Pannbl NPOLMBKA UMEKT paclumpeHune «.brs». Nocne Bbibopa
hanna NpOLUMBKM HadYMHaeTca npouenypa 3arpysku MPOLMBKA B MaMsATb MporpaMmm
TepMuHana.

3.4. BbINONHUTL CTapT NPOLUNBKN.

[na nepexoga u3 nporpaMMmbl 3arpys3yvka B LUTaATHYK nporpammy paboThbl
TepMUHaNa HeobxoaMmo BbINONHUTL KOMaHAy «CTapT npowwuBkuy. Mo 3aBepLieHun
onepauun TepMuHan nepesarpysutca KU HayHeT CBOK paboTy B LITATHOM pexunme
COrnacHoO HOBOMY NpoOrpamMmmMHOMY obecneyveHmto.

4. BbINONHUTL KOHGUIypauuo TepMmmHana.

4.1. 3arpyska harina ycTaBoK B TEpMUHAIN BbINOSTHAETCA N0 KOMaHAe «3arpy3nTb
yCTaBku» B rfaBHOM OkKHe nporpammbl BrsUSB. [Napone ans nporpammupoBaHust
YyCTaBOK — «76».

lMocne BbI3oBa KOMaHObl «3arpy3nTb YyCTaBkuU» OoTOBpaxkaeTca AnanoroBoe OKHO
Bbl6opa Heobxoanmoro chaina yCctaBoK Ha XXeCTKOM AucKe koMnbloTepa. Paiinbl ycTaBok
nMeroT pacwmpeHue «.biny (BblibpaTb hann ycTaBoOK, BbIFPYXXEHHbIN C TepMuHana Ha
XecTkunM auck nepeq  npouegypor  OBHOBNEHMS nporpamMHoOro  obecneveHus
TepmuHana). NMocne Boibopa darna ycTaBok Ha4YMHaeTCsa npoueaypa 3arpysku yCTaBoK
B NaMsATb TEpMUHana.

4.2. BbINONHUTL 3arpy3Ky MOAeNU AaHHbIX YCTPONCTBA B TEpPMUHAT.

Mpy Hanuuun NnogaepXkn B NporpaMMHOM obecnevyeHnn TepMmHana npoTokosa
MO3K 61850 B rmnaBHOM OKkHe nporpaMmmbl BrsUSB aktnBHa Bknagka «MOK61850».

3arpyska Modenu OaHHbIX YCTPOWCTBA B TEPMUHAIN BbIMOMHAETCA NO KOMaHAe
«3arpysutb Modenb faHHbIX ycTpoucTBa» BO Bknagke «M3OK61850». Maponb gng
nporpamMMpoBaHUsA MoAeNnu AaHHbIX — «76». lMocne Bbi3oBa koMaHObl «3arpy3untb
MOAENb AaHHbIX YCTPOMCTBa» OTOBpakaeTcsl AManoroBoe OKHO Bbibopa He06XoaMMOro
drarina mogenu AaHHbIX Ha XXeCTKOM Ancke KoMmnbroTepa. dansbl Moaenu AaHHbIX UMeoT
pacwmpeHne «.cid» (BblbpaTb dhann Moaenu AaHHbIX BbIrPY>XKEHHbIN C TepMUHana Ha
XEeCcTkMM AOuck nepeq  npouenypor  OBHOBNEHMS MporpamMHOro  obecnevyeHust
TepmuHana). Nocne BbIbopa danna HauynmHaeTcsa npoueaypa 3arpy3km Moaenn AaHHbIX
B NaMATb TepMuHana.

5. BbINONHUTBL NPOBEPKY NPOrpamMMHOro obecneyeHus.

BbINOMHUTL KOHTPOSMb 3HAYEHUN TEKYLLMX NapamMeTpoB N UCNPAaBHOIO COCTOSHUSA
yCTpOMCTBA NO [MCMME TepMmuHana, CUrHanbHbIM 3fiEMEHTaM U COOBLLEeHNsIM

(curHanam) ACY TI1 (npu Hanuyuu). BbINOMHUTL NPOBEPKY TOSbKO MapamMeTpoB
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cpabaTtbiBaHWs OOHOMO0 U3 OCHOBHbIX W3MeEPUTESbHbLIX OpPraHOB MUKPOMPOLLECCOPHOro

yctponctBa P3A u BpemeHu cpabaTtbiBaHMsi OOHOW W3 OCHOBHbIX (YHKUMIA Ha

CoOoTBEeTCTBME 3a4aHHbIM yCTaBKaM MNo BpEMEHMN.

BbINnonHUTL NPOBEPKY Hann4ynd BblJaBaeMom MHd)OpMaLlMM TeEPpMUNHaANIoOM o

UM poBoMy UHTepdency ceasn n ee npuem cuctemon ACY TI1 (npy Hanuuum).

00011

7K}

Jluet

Ne fokym.

Moan.

Hata

BPCH.656132.010 P3

Jlner

163

dopmart A4




MpunoxeHue K

MEHIO TEPMUHAIA. NPUMEPbI PABOTbI

NMPUMEP 1 - ®opmaTupoBaHue Aucka M obHoBneHue ocHoBHoro [1O

TepMUHana

[ns Bxoga B nporpammy «3arpy34mk» npu BKIHOYEHUN
TepMuHana Heo6xo0AMMO OLHOBPEMEHHO HaXaTb KIaBuLLK
«4» 1 «P» N, ygepxmBasa nx, BKNOYUTb TEPMUHAN
(nogaTb NuTaHue).

#UEHOE neHKe 10 # Haxxumatb knasuwy « ¥ » 00 NOABAEHUSI NYHKTA MEHIO
CTaFT CHOTEML «dopmart. AUCK».
POFMET. JWCE
TerHMHan B
DEHDE neHK1e [0 # OAnuTenbHO HaxaTb KNasuwly « P », TepMUHaAN Ha4yMHaeT
CTaFT CHOTEML dopmaTupoBaHue gmcka.
APOFMAT. AMCE
TerHMHan B
POFMAT. AWCE dopmaTMpoBaHME ANCKA MOXET 3aHATb HEKOTOPOE BPEMS,
B TeYEeHMe KOTOPOro He criegyeT Npon3BoanTb C
© TEPMUHANOM HUKaKNX OENCTBUMN.
©
=)
=
5
2 PoOFMaET. IWCE [Mocne ycnewHoro doopmaTMpoBaHus AMcKa BbIATU B
HonewHD OCHOBHOE MEHI0 3arpy3dmka HaxxaTMeMm KnasBuwin « 4».
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= HaxumaTtb knaBuLy « A » OO NOSABEHMS MYHKTA MEHIO
2 «O6HoBneHue MO».
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s AEHOE neHMe [0 | MopgkntounTtb BHewHUM USB-flash-Hakonutens B
§ LTaFT CHOTEME COOTBETCTBYIOLLUNM pa3beM Ha NNLEBOM NaHeNn, HaxaTb
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é‘ N Firmwared.brs MOMOLLIbIO KnaBuLl « A» 1 « ¥ » BbibpaTb Tpebyemblin,
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DEHDE neHHe [0
{5 e

O6HoBneHune MO MOXeT 3aHATb HEKOTOPOE BpeMS, B
TeYeHne KOTOPOro He crieayeT Npon3BOANTb C
TEpMUHAaNom Kakux-nmbo gencTeui.

DEHDE neHHe [0

SUCCEEE

Mocne ycnewHoro o6HoBneHus MO BbINTN B OCHOBHOE
MEHIO 3arpy3ynka HaxkaTuem KraBulin « 4».

Haxumatb knaesuwwy « ¥ » 0O NOSABEHMS MYHKTA MEHIO
«CTapT cucrtembli».

DEHDE neHKMe [0
SCTAFPT CHCOTEME
foFMaT. AMCK

TerMMHan

AnuTensHO HaXxaTb Knasully « P », MPOMCXOAUT
nepesanyck TepMuHana.
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Mocne ycnelwHon nepesarpy3ku 3anyckaeTcsi OCHOBHOE
MO TepmunHana.

()
E
o
< NMPUMEP 2 - UsmeHeHue koadhpuumeHTa 3anonHeHunsa AL
c
é[ TpebyeTcs nameHnTb koadppuumneHT 3anonHeHus ALIM B dase B nepeoii cuctemsl
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JoyWAnarFad
sKoad. =an. AUN

Koo s TREHC d—LkH
H. arckr=12060
H. norug =1 206800

Baz.eckToR=]a

Haxogsacb B MeHo « HacTponku», ¢ MOMOLLbIO KNnaBuLL
« A» 1 « ¥» BblopaTb pasgen «Koadp.zan.ALM» 1 HaxaTb
«P».

T S et

#Ia:1=13.23A
Ib.1=13.23A
Ic.1=13.17A
3I8=13.21R
la.2=11.38
Ib.2=11.38

Haxopgsce B pasgene «Koadh.zan.ALM», ¢ nomowbio
Knasuw « A» n « ¥» BolbpaTb Tpebyembin napameTp ons
pefakTMpOBaHUS - 3Ha4YeHUe U3MeHAEeMOro KoadduuneHTa
3anonHeHna ALLT. MepenTtn B pexxum pegakTupoBaHus,
HaxkaB knasuwy «BeBogy».

[Mpun nonbiTkax U3SMEHUTb 3HaYeHUs KoadbdmumneHTa
3anonHeHna AL TepmnHan 3anpalumMBaeT naponb
aoctyna.

Narone= [lna nameHeHns ycTtaBoK HY>KHO BBECTM Naporsib. [laponb —
- «7BY.
[na noaTBepXXaeHns BBEAEHHOrO Naponsi HaxaTb KnaBuily
«BBopy».
g Ta: 1=15. 23R [Mpn3Hakom nepexona B pexvm pefakTupoBaHUS SBMSeTCA
2 ks 1=l nosiBIiEHME 3HaKa «_».
. Ic.1=15.17AR
= 3I8=13.21A
e Ia:2=11.32A
Ik.2=11.32R
5 Ia:1=15.23A Heobxoanmo BBectn Tpebyemoe 3HayeHune («15.85») c
= »Ib>1=13.82 MOMOLLbIO KIaBuLL.
2 Ic.1=15.17AR
5 SI8=13.21A
s Ta2=11.32R
Ik.2=11.32R
%
i Ia:1=15.23A [na noaTeBepXXaeHns BBEAEHHOrO 3HaYeHNS HaxaTtb
S #Ibs 1=15.85 A knasuwy «Beoa».
s Ic.1=13.17A
§ SIB=13,21A
la.2=11.38R
< Ik, 2=11.32R
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=|= AHanNorMyHo MOXXHO 3aaTb 3HAYEHMS OPYrnX
ghe k03 puLIMeHTOB 3anonHeHns ALM.
e[ %
& [Mocne pegakTMpoBaHUS HY>XHO NPOU3BECTU COXpaHeHne
c yCTaBOK.
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CoxFaHMTE
YCTAEEMY

HaxumaTb knaeuwly « <€» 00 NOABNEHNUs MyHKTa
«CoxpaHuTb yCTaBkn?» U HaxkaTb «BBoay.

CoxFaHeHHE. ..

TepMunHan coxpaHsieT U3MeHeHUs B dpanre yCcTaBok.

MeFezarFY9=K a. «

Mocne coxpaHeHUs yCTaBoOK TepMUHan nepesarpyaeTcs.

MOTaEKEKM YCnewHD

Mocne nepesarpysku Ha aKkpaHe NosiIBUTCA COobLLEeHNE:

S0P AHEH | «YCTaBKWN YCMNELLUHO COXPaHEHbI!».
M3mMeHeHns koadhdMUMEHTOB TpaHcdopmaumm npousBOOATCA aHanormyHbIM
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